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INTRODUCTION
Brief chronology/timeline of U.S. Federal and State
Governments’ Work with Soybeans
It would be hard to overestimate the importance of the role
that that the U.S. federal and state governments (the public
sector) have played in the introduction, development and
popularization of soybeans – and to a lesser extent soyfoods
and industrial soy products – in the United States.
Through the USDA, the land-grant colleges and universities,
and their experiment stations and extension services, these
government organizations have created the infrastructure
without which the rest of the soybean and soyfoods
industries simply could not have operated. Among the
many parts of this vast infrastructure are information and
publications, research, seed and plant introduction, breeding,
plant protection (from diseases, insects, nematodes, and
weeds), etc.
The USDA and the state experiment stations would have
provided a tremendous service if they had done nothing
more than publish their hundreds of outstanding serial
publications, many of which reported the results of research
they had conducted.
1836 July 4 – The U.S. Patent Office is established and
Henry L. Ellsworth is appointed commissioner.
1837 – The Patent Office begins distribution of foreign seeds
and plants at the personal expense of its commissioner,
“even though he had no legal authority for such activities.
He collected ‘new and valuable varieties of seeds and
plants’ from many sources, including consuls and naval
officers. The seeds and plants were then distributed through
Congressmen and agricultural societies” (Baker et al.
Century of Service. 1963, p. 5).
1839 March 3 – Congress appropriates $1,000 from
the Patent Office fund for “the collection of agricultural
statistics, and for other agricultural purposes.” This was the
first appropriation ever made for agriculture by an American
congress.
The early foundation for a national agricultural library
was laid in the U.S. Patent Office (Carabelli et al. 1974, p.
1).
1843 – The first systematic agricultural experiments begin at
Rothamsted, Harpenden, England (25 miles north-northwest
of London). “It was in 1843 that John Bennet Lawes, the

proprietor of the Rothamsted estate and founder of the
experiment station, secured the services of Doctor Joseph
Henry Gilbert; and this association, which continued to the
end of the century, made the names, Lawes and Gilbert,
almost synonymous with Rothamsted...” (Gilbert 1895, p. 9;
Aslin 1940).
1849. March 3 – Department of the Interior is created and
the Patent Office transferred to it.
1850 – Report of the Commissioner of Patents, Agriculture,
begins publication. Part II of the report is dedicated to
Agriculture. Soybeans are first mentioned in the report for
the year 1852, published in 1853. 14 records from this annual
publication appear in this book.
1851 – Germany’s first agricultural experiment station is
established at Moeckern, near Leipzig (Atwater 1889). It
is the world’s first station established by farmers joining
together to do agricultural research.
1852 – Jonathan Baldwin Turner, a Midwest college professor
in Illinois, writes “Plan for an Industrial University,” which
is published in Prairie Farmer (Feb. 1852) and Report of
the Commissioner of Patents, Agriculture (1852, for the year
1851, p. 37-44).
1853 – The Report of the Commissioner of Patents,
Agriculture acknowledges that “A.H. Ernst, esq., of
Cincinnati,” has sent “Japan peas” to the Patent Office (p.
448. For the year 1852).
The Japan Pea is an early name for the soybean. Ernst is
one of seven men from various states who sent seeds to the
Patent Office.
1854 – A.H. Ernst (of Ohio) writes a 2-page article titled
“The Japan Pea,” in the Report of the Commissioner of
Patents, Agriculture (p. 224-25. For the year 1853). It
begins: “The Japan Pea, in which so much interest has
been manifested in this country for a year or two past, from
its hardihood to resist drought and frost, together with its
enormous yield, appears to be highly worthy of the attention
of agriculturists.
“This plant is stated to be of Japan origin, having been
brought to San Francisco about three years since, and thence
into Illinois and Ohio.”
Other farmers who tested Japan peas and reported the
results in this periodical were:
1855 – John Danforth, Connecticut (p. 194)
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1855 – S.D. Pratt, New York (p. 194). He received 8
Japan Peas from the Patent Office in spring 1854
1855 – T. Victor of the City of New York (p. 194)
1856 – John Danforth, Connecticut (p. 256)
1856 – John B. Luce, Arkansas (p. 256)
1856 – W.D. Lindsley, Ohio (p. 257)
1856 – Abram Weaver, Iowa (p. 256-57)
1855 Feb. 12 – Michigan passes legislation providing for the
establishment of the Michigan Agricultural College, which
begins operation in May 1857, near Lansing, Michigan; it
was the first agricultural or industrial school on this continent
– and the first to offer a practical (non-classical) education
(True 1937, p. 74).
1855 May 22 – T. Worthington of Logan, Hocking Co.,
Ohio, sends a sample of the Japan pea that he has raised and
reports his results to the Patent Office (Letters and Reports
of the Agricultural Division of the Patent Office, 1839-60.
Vol. 7. p. 211-12). Other farmers who tested Japan peas and
reported the results (TR) to this periodical, or who requested
seeds (RS), or who sent seeds (SS) or offered to send seeds
(OS) were:
1855 Nov. 25 – Frederick Munch, Missouri (TR)
1856 Jan. 7 – G. Champley, Indiana (RS)
1856 Feb. 15 – John Donohue, Maryland (TR)
1856 Feb. 14 – Jno. B. Herndon, Kentucky (TR)
1856 March 18 – John Danforth, Connecticut (OS)
1856 May 31 – John J. Wyche, North Carolina (SS)
1857 Jan. 15 – B.Z. Abell, Ohio (TR)
1857 Dec. 18 – Edward L. Coy, New York (TR)
1857 Feb. 12 – John Read, Pennsylvania (TR)
1857 Feb. 28 – W.D. Lindsley, Ohio (TR)
1858 Feb. 13 – Thomas H. Hopkins, New Mexico (RS)
1858 Feb. 13 – A.P. Osmond, Delaware (TR)
1855 Feb. 23 – Pennsylvania passes legislation providing
for the establishment of Pennsylvania Farmers’ High School,
later Pennsylvania State College and now Pennsylvania State
University.
1857 Dec. – Congressman Justin Smith Morrill [a
Republican from Vermont] introduces a bill that would grant
public lands to the various states to endow a college for
teaching subjects related to agriculture and the mechanical
arts.

James Buchanan vetoes the bill...
1860 – The first European school of agriculture is started at
Gembloux in Belgium.
1862 May 15 – President Abraham Lincoln signs into law
an act of Congress (the Organic Act) which creates the
U.S. Department of Agriculture (USDA). Isaac Newton,
the former chief of the agricultural section of the patent
office (and himself an agriculturist) is appointed to be the
first Commissioner of Agriculture. The first offices of the
Department were in the Patent Office building (True 1937, p.
41; Baker et al. Century of Service. 1963, p. 1, 18).
Why was the USDA established at this time? “Those
interested in establishing a department had to overcome the
traditional fears of centralized control, exaggerated at this
time by the sectional (North vs. South) conflict. However,
the withdrawal of the Southern Senators and Representatives
with secession permitted the Republican Party to carry out
its pledges for agrarian reform by passing bills establishing
the Department of Agriculture, giving land for colleges of
agriculture and mechanical arts, and giving homesteads to
settlers” (Baker 1963, p. 11).
1862 July 2 – The Morrill Land-Grant College Act,
donating public land to each of the states for colleges of
agriculture and the mechanical arts, is signed into law by
President Abraham Lincoln. The land is allotted according
to the formula of 30,000 acres for each U.S. Senator and
Representative. Every state accepted the terms of the act and
established one or more such “land grant” institutions.
The word “State” in the name of a college indicates it
is a land-grant college or university, e.g., Michigan State
University vs. University of Michigan.
See Wikipedia “List of land-grant universities.”
The phrase “A&M” meaning “agricultural and
mechanical,” in a university name indicates it is a land-grant
college or university, for example, Texas A&M University.
Land-grant universities well known for their work with
soybeans include University of Illinois, Purdue University,
Iowa State University, Ohio State University, Michigan State
University and the University of Minnesota.
Most of these agricultural colleges did agricultural
research on their farms, but did not refer to separate
“agricultural experiment stations” (True 1937, p. 107-18).
Note: Jonathan B. Turner of Illinois is considered by
some to be the “father” of the Morrill Act of 1862.

1858 April – Congressman Morrill makes his first major
speech in Congress supporting his ‘land-grant bill.’ The
House of Representatives passes Morrill’s bill two days later
and refers it to the Public Lands Committee of the Senate.

1862 – The Division of Chemistry is established (31 Stat.
931). In 1901 it became the Bureau of Chemistry (Baker
1963, p. 474-75.

1859 Feb. – The Senate passes Morrill’s bill, including two
amendments which the house had accepted earlier. President

1863 – The book and journal collection of the Agricultural
Division of the Patent Office is transferred to the Department
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of Agriculture. These 1,000 volumes became the nucleus of
the new library.
1863 – Kansas State Agricultural College is established
as the first land-grant college under the provisions of the
Morrill Act. (Walters 1909).
1863 – USDA’s Division of Entomology is established, with
Townsend Glover as its first head (Baker 1963, p. 456).
1864 – The USDA’s appropriation includes $4,000 for the
library and laboratory.
1867 – The Report of the Commissioner of Agriculture
begins publication. It is later (1889) continued by the Report
of the Secretary of Agriculture.
1867 – The name of Aaron Burt Grosh (of New York)
appears as the first librarian on the Department’s roster of
employees. He was librarian from 1867 to 1869.
1868 – USDA moves into the first building constructed
specifically for its use. This red-brick administration building
was constructed at a cost of $140,400, and torn down in
1930. As early as 1863 Isaac Newton had urged the erection
of a new building and in 1867 Congress approved $100,000
for the purpose (Baker et al. Century of Service. 1963, p.
18). Space for the department’s library, which had been
assembled by the Division of Agriculture when part of the
patent office, had been provided for in this building; a special
room was set aside on the first floor at the west end (Cutter
1898, p. 220; Carabelli et al. 1974, p. 1).
1871 – The number of volumes in the USDA library totals
6,012 (Carabelli et al. 1974, p. 1).
1871 – USDA’s Division of Microscopy is established with
Thomas Taylor (1871-1895) as its first head (Baker 1963, p.
459).
1875 – The first State agricultural experiment station
is established at Wesleyan University, Middletown,
Connecticut. It later became the Connecticut Agricultural
Station. State agricultural experiment stations operated
without federal funding from 1875 to 1888. They were
usually connected with agricultural colleges established by
individual states. Many of the first directors of these state
experiment stations were chemists (True 1937, p. 82-87).
Many of these state experiment stations were established
in close connection with existing agricultural (land-grant)
colleges, often in the same place.
In these years after the Civil War, agricultural colleges
and experiment stations in the North often had better
facilities than those in the South.

In many states it is misleading to say that an “agricultural
experiment station was established.” Rather, in that year
agricultural research was started, often by a single person
working at his desk.
1875 – The California Agricultural Experiment Station is
founded at the University of California, Berkeley, by Eugene
W. Hilgard – with state funding (no federal aid). “The
regents of the university gave him $250 for each of two years
for ‘an industrial survey and an experiment station’” (True
1937, p. 87).
1877 March 12 – An agricultural experiment station is
established in North Carolina at Chapel Hill – with state
funding (no federal aid). The act creating this station shows
the influence of the University of North Carolina, which
was then the land-grant institution of the state. Albert Reid
Ledoux is appointed director of the station. The first circular
of the station, issued May 7, 1877, concerns the analysis and
valuation of fertilizers. Up to 1888 the principal work of the
station is with analysis of fertilizers. Charles William Dabney
succeeded Ledoux in about 1880 (True 1937, p. 89-91).
1879 Feb. – An agricultural experiment station is established
in New York at Cornell University in Ithaca – with state
funding (no federal aid).
1879 – In Report of the Rutgers Scientific School (New
Jersey), George H. Cook writes a 3-page section titled
“The soja bean; a new forage plant.” This is the earliest
known report by a U.S. agricultural (land-grant) college or
experiment station that mentions soybeans. The soybeans
were obtained in Europe – in Bavaria and Vienna. Yet there
is no suggestion in this 1879 report that any soybeans were
grown at Rutgers.
We learn later (Woodward and Waller 1932, p. 30) that:
“The [soybean] seeds were planted at the College Farm
in May 1879, and harvested in October, with encouraging
results. Dr. Cook obtained data on their composition from
Munich and, in reporting on the test, pointed out their
superior food content. Three-fourths of an acre was planted
to the crop in 1880.”
1880 March 10 – An agricultural experiment station is
established in New Jersey at Rutgers University in New
Brunswick – with state funding (no federal aid) (True 1937,
p. 95-96).
1881 Aug. 15 – A second agricultural experiment station
is established in New York at Geneva. The legislature
appropriated $20,000 every two years. In Feb. 1882 a farm
of 125 acres near Geneva became the property of the station,
and work began there the following April. “The first director
of the New York Experiment Station was Edward Lewis
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Sturtevant” (True 1937, p. 97-98).

experiment station.”

1881 – In Report of the Rutgers Scientific School (New
Jersey), George H. Cook writes a 4-page subsection titled
“Soja beans,” which begins: “We made another trial of
these beans this year, planting them very thick in two rows
128 feet long, upon very good ground. They grew well all
season, and ripened evenly, not being much affected by the
extreme dry weather. The crop of beans from the rows was
twenty-two pounds. They can be easily planted and properly
tended in rows two feet apart. This appears to be a good
way of growing them. Last year we tried to grow them by
sowing the seed, but they were soon overrun and choked
by weeds, and the crop was worthless. This year success is
very encouraging. An acre of ground, at the rate these rows
produced, would yield thirty-one bushels.
“The seed was obtained, part in Munich and part in
Vienna, in 1878, and has now been planted three times
without showing any signs of deterioration from our climate
or soil. It has some most valuable properties as a farm crop.”
This is the earliest document seen by an agricultural
(land-grant) college or experiment station that describes an
experiment with soybean cultivation. Soybeans were first
cultivated at Rutgers in May 1879.

1883 – A state agricultural experiment station is established
in Alabama at Auburn.

1882 April 17 – An agricultural experiment station is
established in Ohio at Columbus – in part because The
Ohio State University (known as the Ohio Agricultural
and Mechanical College until 1878) was giving so little
attention to agriculture. “The station was located at Ohio
State University, whose trustees assigned it two rooms in the
new chemical building; such land on the university farm as
it needed for field experiments, which at first was a field of
17 acres and some space in the fruit and vegetable garden; a
team; and implements” (True 1937, p. 98-99).
1882 May – An agricultural experiment station is established
in Massachusetts at Amherst.
1882 – In the Ohio Agricultural Experiment Station, Annual
Report an article by W.R. Lazenby titled “Report on grasses,
clovers, and forage plants” mentions the “Soya Bean (Soja).”
This is the earliest document seen describing cultivation of
soya beans by a U.S. land grant institution that is actually
named an “agricultural experiment station.”
1882 – An agricultural experiment station is established in
Tennessee at Knoxville.
1883 – In the North Carolina Agricultural Experiment
Station, Annual Report is a long article by Charles W.
Dabney, Jr. is titled “The soja bean – Soja hispida.” This is
the earliest document seen with the soybean in the title by
a U.S. land grant institution that is named an “agricultural

1884 – A state agricultural experiment station is established
in Louisiana.
1885 Sept. – A state agricultural experiment station is
established in Kentucky. One large room in the basement of
the Kentucky Agricultural and Mechanical College building
was assigned to the station to serve as an office and chemical
laboratory (True 1937, p. 105-06).
1886 Nov. 24 – A state agricultural experiment station is
established in Vermont “for the promotion of scientific
and practical agriculture and for preventing frauds and
adulterations in commercial fertilizers, foods, feeding stuffs,
seeds, and commercial products,…” “The station had no
farm…” (True 1937, p. 106).
1887 March 2 – The Hatch Act is approved, providing
Federal grants to States for agricultural experimentation; it
is signed into law by President Grover Cleveland. Named
for its chief sponsor, Representative William H. Hatch of
Missouri, it authorized the establishment of an agricultural
experiment station at each land-grant institution and set
up a cooperative system between the stations and the
USDA. It is “one of the most significant milestones in
the development of U.S. agriculture and the nation’s rural
economy.” This infusion of federal funds into existing statefunded experiment stations gave many a new lease on life
(Schweitzer & Holt 1987, p. 28-29).
1887 Oct. – Delegates from the established land-grant
colleges and universities meet in Washington, D.C. and
formally organize the Association of American Agricultural
Colleges and Experiment Stations.
1888 Oct. 1 – USDA’s Office of Experiment Stations is
established by the Commissioner of Agriculture, Hon.
Norman J. Column, as the agency for carrying out the Hatch
Act (2 March 1887). Wilbur Olin Atwater, Ph.D., professor
of chemistry in Wesleyan University and director of the
Storrs Agricultural Experiment Station in Connecticut, is
appointed the first Director of this Office.
1889 Feb. 9 – The Department of Agriculture is raised to
cabinet status under an act approved by President Grover
Cleveland. The title of “Commissioner of Agriculture”
is changed to that of “Secretary of Agriculture,” and the
Secretary became a member of the President’s Cabinet. On
Feb. 15 Norman Jay Coleman (D), Missouri, becomes the
first U.S. Secretary of Agriculture. He left office on March 6,
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1889, having served for less than one month (Carabelli 1972,
p. 12; at “United States Secretary of Agriculture,” Wikipedia
has a large color table which shows a photo of each man and
gives the exact dates he served and under which president).
1889 March 6 – Jeremiah M. Rusk (R), Wisconsin, becomes
U.S. Secretary of Agriculture under President Benjamin
Harrison. Rusk was the first Secretary of Agriculture to serve
a full four-year term (1889-1893).
1889 – Report of the Secretary of Agriculture begins
publication as an annual serial publication.
1889 – The number of volumes in the USDA library totals
about 20,000. Classification of the Library is begun by Mr.
W.I. Fletcher, Librarian of Amherst College (Carabelli et al.
1974, p. 1).
1890 – The second Morrill act is passed. Even with the
enactment of the Morrill Act of 1862, the federal government
was unable to gain cooperation from the Southern States in
the provision of land-grant support to the Negro institutions.
To overcome this problem, a second Morrill Act was passed
in 1890 specifically to support the Negro Land-Grant
institutions. Thus, the Negro Land-Grant institutions are
sometimes referred to today as “The 1890 Institutions.”
Those Southern States which did not have Negro institutions
by 1890 each established one later under this Act. Moreover,
this second act assured every land-grant college an annual
federal grant of $25,000.
The second Morrill Act relates to former Confederate
states, which came to include 17 predominantly African
American colleges and 30 American Indian colleges.
Its expansion of land grant appropriations indicates that
agriculture has become a recognized scientific discipline –
but one still in its infancy.
1893 March 7 – J. Sterling Morton (D), Nebraska, becomes
the 3rd U.S. Secretary of Agriculture under President Grover
Cleveland (1893-1897; during Cleveland’s 2nd term)
1895 – Yearbook of the United States Department of
Agriculture begins publication, for the year 1894. It includes
Report of the Secretary of Agriculture, as well as helpful
cumulative indexes. The first issue has 4 articles on “soja
beans.” This book contains 75 records from this excellent
Yearbook.
1895 July 1 – USDA’s Division of Agrostology is
established (Baker 1963, p. 481). The Division’s Bulletin
No. 2, “Fodder and forage plants, exclusive of grasses,”
by Jared G. Smith (June 1896, p. 21) discusses: “Glycine
hispida: Soja bean, soy bean, coffee bean” and contains an
illustration.

Thomas A. Williams of this Department wrote “The soy
bean as a forage crop” in Farmers’ Bulletin No. 58 (March
1897; 19 pages); in 1910 it was translated into Spanish.
1897 March 5 – James Wilson (R), Iowa, becomes the
4th U.S. Secretary of Agriculture under President William
McKinley (1897-1901) and then under President Theodore
Roosevelt (1901-1909), and then under President William
Howard Taft (1909-1913).
1898 March 22 – Within USDA’s Seed Division is created
a new Foreign Seed and Plant Introduction section, with
David Fairchild as its first head. As seeds and plants poured
in, they quickly began publication of the serial Foreign
Seeds and Plants Imported by the Section of Seed and
Plant Introduction, USDA, Inventory. This is the single best
source of information on almost all soybean introductions
to the USA. A sequential number was assigned to each
new seed or plant introduced. The earliest Seed and Plant
Inventory numbers for “Glycine hispida - Soja bean” are
#480 (received March 1898 through Prof. N.E. Hansen, from
South Ussurie, Siberia) and #647-56 (received March 4,
1898 through Hon. A.E. Buck, from Tokyo, Japan).
In 1902 this publication ceased and the inventory was
continued in the USDA Bureau of Plant Industry, Bulletin
No. 5 (issued 18 Jan. 1902).
1898 – A comprehensive early history of USDA is published:
Greathouse, Charles H. 1898. “Historical Sketch of the
U.S. Department of Agriculture; Its Objects and Present
organization. USDA Division of Publications, Bulletin No. 3.
74 p.
1900 – USDA’s Office of Plant Industry is established
with Beverly T. Galloway as its head. On 1 July 1901
it is upgraded to the Bureau of Plant Industry which
includes former divisions of Agrostology and Seed and
Plant Introduction; Beverly T. Galloway remains its head
(1901-1913), followed by William A. Taylor (1913-1933),
then Knowles A. Ryerson (1934). In 1943 it is renamed
the Bureau of Plant Industry, Soils, and Agricultural
Engineering.
1900 April 18 – Arlington Farm is established by an act of
Congress. On 10 April 1901 the 400-acre farm in Arlington,
Virginia, is transferred from the War Department to the
USDA and placed under the supervision of the Director
of the Office of Plant Industry. This is USDA’s first
experimental farm; it stands on land which is now occupied
by the Pentagon (Baker 1963, p. 43). On this farm William
Morse does all his early soybean variety trials starting in
1907.
1901 July 1 – USDA’s Bureau of Plant Industry is
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established with Beverly T. Galloway as its head (Baker
1963, p. 43, 481).
1901 – USDA’s Bureau of Chemistry is established, with
Harvey W. Wiley as its first head. In 1927 it is merged into
the Bureau of Chemistry and Soils (Baker 1963, p. 455).
1904 – USDA’s Bureau of Entomology is established.
Formerly the Division of Entomology.
1907 June 22 – William J. Morse, age 24, goes to work as an
“Agrostologist” for the U.S. Department of Agriculture, in
the Division of Forage Crops and Diseases, Bureau of Plant
Industry in Washington, DC – just at the time the division is
planning to expand its research on soybeans. Recommended
by Thomas F. Hunt, he is hired by the head of the division,
Charles Vancouver Piper (age 40), the first man to see clearly
the potential of the soybean in America.
Two days earlier, Morse had graduated with a BS in
Agriculture (BSA) degree from Cornell University in New
York.
At the time Morse was hired, H.T. Nielsen was USDA’s
expert on cowpeas and soybeans. In April 1908 he wrote a
31-page Farmers’ Bulletin titled “Cowpeas.” But by Feb.
1909 Nielsen resigned from the department, and Morse took
over his duties.
1909 – A total of 16,385 bushels of soybeans are produced
on 1,629 acres in the United States (Bureau of the Census,
1913, p. 626).
1909 Oct. 7 – C.V. Piper and H.T. Nielsen publish a 26-page
article titled “Soy beans” in Farmers’ Bulletin (USDA) No.
372. This is Piper’s earliest known publication on soy beans.
It includes a description of 12 named soy bean varieties,
and states: During the past 3 years more than 200 soy bean
varieties have been introduced from China, Japan and India;
most of these have already been sufficiently tested to give
some idea of their value.
1910 Dec. 31 – C.V. Piper and W.J. Morse publish “The soy
bean: History, varieties, and field studies,” an 84-page article
in USDA Bureau of Plant Industry Bulletin No. 197. The
earliest publication seen written jointly by Piper and Morse,
and the earliest document seen written by or about Morse
in connection with soybeans, it also the most important
document ever published on early soybean varieties, and
early soybean history, in the United States.
1911 Aug. 22 – In a letter to his superior R.A. Oakley, Morse
describes his plans to visit the state experiment stations in
North Carolina, then Urbana, Illinois, then Lafayette, Indiana
[Purdue] on behalf of soybeans. His first such trip was
apparently to Florida and Alabama.

Even though Morse “was a member of the USDA
research staff, he was a tremendously effective extension
educator...” (Scott 1978)
1913 March 6 – David F. Houston (D), Missouri, becomes
U.S. Secretary of Agriculture under President Woodrow
Wilson (1913-1921).
1913 Oct. – Journal of Agricultural Research starts to be
published. The initial publisher is USDA.
1914 May 8 – The Smith-Lever Act establishes the
Cooperative Extension Service and formalizes agricultural
extension [outreach/dissemination] work to help
communicate the research of the experiment stations to
farmers. However, prior to 1914 many land-grant universities
had already established an extension staff.
With this Act, Congress agreed to share with the states
the cost of programs for providing what had come to be
called “county agents,” who furnished farmers information
on improved methods of farming and animal husbandry.
Hence the word “cooperative.”
The advent of an extension service made land-grant
colleges and universities like a “three-legged stool,” where
the three legs were research, teaching, and extension
(outreach to farmers). If one of the three legs were missing,
the stool would collapse.
However there was a “fourth leg” which was also very
important; that was the serial publications, in which the
research was reported. All stations had a Bulletin series
and an Annual Report. Many also had a Research Bulletin.
Circular, etc.
It would be hard to overestimate the importance of state
agricultural workers in the soybean success story. Among the
many extension workers well known as soybean promoters
were:
J.C. Hackleman in Illinois. A “crops extension specialist”
at the University of Illinois, he was an ardent promoter of
soybeans.
“Soybean” Briggs in Wisconsin.
Keller Beeson and Ward Ostrander in Indiana.
1914 – The National Weather and Crop Bulletin begins
publication by the USDA Weather Bureau. Its preceding
titled was National Weather Bulletin. It was later combined
with the Market Reporter and the Monthly Crop Reporter to
form Weather, Crops, and Markets (weekly, with monthly
supplement).
1915 May – Monthly Crop Report begins publication by
USDA. Many issues contain statistical information about
soybeans.
1915 July 1– USDA’s nutrition and home economics work

Copyright © 2017 by Soyinfo Center

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 11

is removed from the Office of Experiment Stations and
established as the Office of Home Economics within the
States Relations Service. Charles F. Langworthy is its head
throughout its entire existence (1915-1923). In 1923 it is
upgraded to the Bureau of Home Economics with Louise
Stanley as its head (1923-1943). In 1943 it is upgraded
to the Bureau of Human Nutrition and Home Economics
with Henry C. Sherman as its head (1943-44). In 1953 it is
transferred to the Agricultural Research Service (Baker 1963,
pp. 459, 478).
1916 Aug. 11 – Grain Standards Act approved.
1917 – USDA’s Bureau of Markets is established with
Charles J. Brand as its first head (1917-19). In 1921 it is
renamed the Bureau of Markets and Crop Estimates.

College), becomes U.S. Secretary of Agriculture under
President Warren G. Harding (1921-1923).
1922 Jan. – Weather Crops and Markets begins publication.
It is formed by the union of Market Reporter, The National
Weather and Crop Bulletin, and The Monthly Crop Report. It
contains lots of early U.S. soybean production statistics.
1922 – USDA’s Bureau of Agricultural Economics
established with Henry C. Taylor as its first head. It includes
the Bureau of Markets and Crop Estimates (1921-1922),
Bureau of Markets (1913-1921), and Office of Farm
Management and Farm Economics (1905-1922). It was
transferred in 1961 to USDA’s Economic Research Service
(Baker 1963, p. 454).

1917 Nov. – Seed Reporter begins to be published by USDA.
Many issues contain statistical information about soybeans.

1923 Feb. – The Soybean, by C.V. Piper and W.J. Morse (xv
+ 329 p.) is published by McGraw-Hill Book Co. in New
York. This classic is the most important book on soybeans
and soyfoods published up to that time.

1918 May – In its Monthly Crop Report, USDA publishes
the first nationwide statistics on soybean acreage and
production in the United States. North Carolina is the leader
in both acreage and production.

1923 – Book collections in the Bureau of Plant Industry
Library are transferred to main Agricultural Library.

1920 Jan. – Seed Reporter is renamed The Market Reporter.
It is published by USDA’s Bureau of Markets and Crop
Estimates.
1920 Feb. 2 – Edwin T. Meredith (D), Iowa, becomes U.S.
Secretary of Agriculture under President Woodrow Wilson
(1913-1921).
1920 – Dr. Clyde Melvin Woodworth, a geneticist, joins
the faculty of the University of Illinois at Urbana. He was
the first breeder / geneticist with primary responsibility
for soybeans at this university. He constructed the first
chromosome map for soybeans in 1933. He developed the
varieties Illini and Chief, and made the cross which led to the
variety Lincoln.

1923 – USDA’s Extension Service is established with Clyde
W. Warburton as its first head (1923-1940).
1924 Jan. 5 – Crops and Markets (including a Monthly
Supplement) begins to be published by USDA. The first
Monthly Supplement gives some of the earliest known
statistical information about soy beans. A table gives soybean
statistics for 19 states in 1922 and 1923. The states with
the leading acreage in 1922 were North Carolina (225,000
acres), Illinois (193,000), Tennessee (154,000), and Indiana,
Iowa, and Alabama (113,000 acres each). This book contains
42 records from Crops and Markets.
1924 Nov. 22 – Howard M. Gore (R), West Virginia,
becomes U.S. Secretary of Agriculture under President
Calvin Coolidge (1923-1929).

1921 – Professor William Leonidas Burlison becomes head
of the Department of Agronomy at the University of Illinois.
Along with Woodworth and Hackleman, he was instrumental
in the establishment of soybeans in Illinois agriculture. He
retained this leadership position for 30 years, finally retiring
in 1951.
Individuals such as Hackleman, Woodworth, and
Burlison at the University of Illinois had their counterparts
in land-grant institutions in many states – people who were
enthusiastic and effective in encouraging farmers to grow
soybeans.

1924-1926 – P.H. Dorsett (with his son, Jim) leads a very
important agricultural expedition to East Asia, especially
China and Manchuria. He “brought together the largest
collection of soybean varieties ever made” (Washington Post,
11 July 1936). Moreover, several of these varieties became
ancestors of the most widely grown U.S. soybean varieties
(National Research Council 1972, Chap 13).

1921 March 5 – Henry C. Wallace (R), Iowa (Iowa State

1926 – Yearbook of the United States Department of

1925 March 5 – William M. Jardine (R), Kansas, becomes
U.S. Secretary of Agriculture under President Calvin
Coolidge (1923-1929).
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Agriculture is renamed Yearbook of Agriculture (USDA). It
continues to be USDA’s leading annual publication.
1928 – J.L. Cartter, a graduate student at the University of
Wisconsin, is hired by the USDA as a soybean agronomist,
stationed at Holgate, Ohio. From 1907 until 1928 William
Morse had been the only USDA soybean agronomist. In
1936, when the U.S. Regional Soybean Industrial Products
Laboratory was established in Urbana, Illinois, Mr.
Cartter moved there to lead the production research at the
Laboratory. He continued at that position until his retirement
in 1965.
1929 Feb. 18 – P.H. Dorsett (age 67) and W.J. Morse (age
45) leave Washington, DC, by train, for a 2-3 year expedition
to East Asia. Also on the trip are Morse’s wife, Edna, their
daughter, Margaret, and Dorsett’s adopted daughter-in-law,
Ruth. Two of the main goals of the expedition are to collect
soybean varieties and soybean products, and learn as much
as possible about growing and processing soybeans in Japan,
Korea, Manchurian, and China. The group sails for Japan on
March 1 aboard the President Grant. They arrive in Tokyo on
March 18, set up headquarters there, and spend most of the
first year in Japan. At the end of each day they type up their
notes and add original photographs to their trip report.
1929 March 6 – Arthur M. Hyde (R), Missouri, becomes
U.S. Secretary of Agriculture under President Herbert
Hoover (1929-1933).
1930 June 17 – The Smoot-Hawley Tariff Act is signed into
law by President Herbert Hoover. It places an import duty
of 3.5 cents per pound (but not less than 45% of the value)
on soybean oil, 2 cents per pound on seed or beans, and
$6 per ton on cake. It is helpful in protecting the fledgling
U.S. soybean growing, crushing and oil refining industries
by raising the prices of imports from East Asia – especially
Manchuria. Very small amounts of oil and seed and only
moderate amounts of cake were imported into the USA after
the tariff took effect.
1931 Feb. 17 – The Morse party leaves Tokyo by ship to
return to the United States, arriving in San Francisco on
March 4. The Dorsett party returns home separately from
China. The trip was a huge success and the high point of
Morse’s career.
Major accomplishments of the expedition:
(1) Soybean varieties: They collect and send back to
the USA 4,451 soybean varieties (PI numbers) of which 986
(22.2%) were still in the USDA germplasm collection in
1981 (R. Bernard, 1981). However none of these are major
ancestors of soybean varieties grown in 1972 (National
Research Council, 1972, Chap. 13).

(2) Soybean food products: Morse collects, Dorsett
photographs, they describe and send back more than 300
soybean products, mostly soyfoods.
(3) Trip report: The typewritten Log of the DorsettMorse Expedition to East Asia, which fills 17 volumes and
contains more than 8,818 pages plus about 3,200 glossy
black-and-white photo prints, is now at the USDA National
Agricultural Library (Beltsville, Maryland), in the Rare and
Special Collections.
(4) Vegetable-type soybeans / Edamame: Morse
discovers a new type of soybean. He realizes that Japanese
think of vegetable-type soybeans (which are grown by
horticulturists and home gardeners, and eaten as a green
vegetable – edamame) as completely different from regular
soybeans (daizu). He collects more than 100 different
edamame varieties, and they soon become popular in the
United States (Lloyd & Burlison 1939; Cates 1939).
1931 April 22 – USDA’s Office of Foreign Plant
Introduction is renamed the Division of Foreign Plant
Introduction.
1933 March 4 – Henry A. Wallace (D), Iowa, becomes
U.S. Secretary of Agriculture under President Franklin D.
Roosevelt (1933-1945).
1933 May 12 – The Agricultural Adjustment Act (AAA) is
passed by Congress as part of Franklin D. Roosevelt’s New
Deal. The bill allows farmers to receive payment for not
growing food on a percentage of their land as allocated by
the United States Secretary of Agriculture. Soybeans moved
on to much of this vacated land. The Act also enables the
government to buy excess grain from farmers, which could
then be sold later if bad weather or other circumstances
negatively affected output. The AAA also includes a nutrition
program, the precursor to food stamps.
1933 Oct. 17 – The Commodity Credit Corporation (CCC)
is established under a Delaware charter – not part of USDA
(Baker 1963, p. 522).
1934 May 9 – The 250,000th volume is added to the USDA’s
library collection.
1934 – USDA’s Bureau of Entomology and Plant Quarantine
is established. It includes the Bureau of Entomology (19041934). It was transferred to the Agricultural Research Service
in 1953.
1935 June 29 – The Bankhead-Jones Act is enacted during
the Great Depression. Also known as the Agricultural
Research Act, it was: “An Act to provide for research
into basic laws and principles relating to agriculture and
to provide for the further development of cooperative
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agricultural extension work and the more complete
endowment and support of land-grant colleges.”
1935 Sept. 9 – Letter from H.W. Mumford to W.L. Burlison
et al. concerning the first meeting of the Committee on the
Regional Soybean Research Laboratory at Urbana, Illinois.
1936 July – U.S. Regional Soybean Industrial Products
Laboratory is founded at the University of Illinois, Urbana,
Illinois using funds from the Bankhead-Jones Act. It is
divided into two main groups: the Analytical and the
Agronomic division. Its mission is to do the first organized
U.S. research on industrial uses of soybeans. Housed in the
“Old Agricultural Building” at the University of Illinois, it is
formed by a formal cooperative agreement between USDA
and 12 North Central states. William Morse had encouraged
this type of cooperative program for many years.
Before 1936 (starting in about 1905 in Nebraska)
“cooperative work” or “cooperative experiments” generally
referred to an agricultural experiment station sending
soybean varieties and growing instructions to applicants
in its state, together with a form that the station asked the
farmers to fill out and send back after they had harvested the
different varieties. After 1936, the soybean varieties were
sent to many more farmers in all of the cooperating states,
and the research became much more systematic.
1937 Jan. – Foreign Agriculture begins to be published by
USDA’s Foreign Agricultural Service. The first article about
soybeans appears in the April 1937 issue. It continues to be
published until 1963 when it is enlarged with a new format.
1939 July 1 – The Commodity Credit Corporation (CCC) is
transferred to the USDA. When soybean farmers were asked
to double their output in 1964, the CCC paid the support
price of $1.60 per bushel. The farmers then sold their mature
soybeans to the CCC, which paid the farmers then sold the
soybeans to crushers based on their grade and oil content.
This was the first government price support ever applied
to soybeans; it was instituted at the government’s request.
However a support price for soybeans continued from the
end of World War II up to the present – although little money
was paid to soybean farmers since the support price was
usually below the market price (USDA website; Farrington
1942; Hacklander & Gardiner 1984).
1939 July 7 – USDA’s Agricultural Marketing Service
(AMS) is established. On 9 March 1942 it is dissolved, but
on 2 Nov. 1953 it is reestablished under USDA Secretary
Ezra Taft Benson.
1940 Sept. 5 – Claude R. Wickard (D), Indiana, becomes
U.S. Secretary of Agriculture under President Franklin D.
Roosevelt (1933-1945).

1940 Dec. 16 – The Northern Regional Research Laboratory
begins operation at Peoria, Illinois. It was established in
1938 as part of the Agricultural Adjustment Act (AAA,
spearheaded by Franklin D. Roosevelt and Henry A.
Wallace as part of the New Deal). The AAA called for
the establishment of four regional research laboratories to
develop new uses and new markets for farm crops. For the
next 75+ years the NRRL in Peoria is deeply involved with
important research on soybeans and soyfoods (including
tofu, tempeh and miso).
1942 Feb. 22 – The Agricultural Research Administration
is established by Executive Order 9069. It consolidated
the activities of the Bureaus of Plant Industry, Agricultural
Chemistry and Engineering, and Home Economics.
1942 July – The analytical (chemical research) division,
one of two departments of the Regional Soybean Industrial
Products Laboratory at Urbana, Illinois, is moved to the
NRRL at Peoria. But the agronomic (breeding and culture)
division of the USDA experiments remains at its present
location in Urbana with the scope of its work greatly
expanded. It is under the USDA Bureau of Plant Industry.
1942 July – USDA’s National Agricultural Library begins
publishing the Bibliography of Agriculture, a monthly
publication which ends in 1969 with the advent of
computerization. Each issue contains an excellent index.
1942 – Agricultural War Information (AWI) leaflets
and brochures begin to be published by the Agricultural
Adjustment Administration. For example, AWI-10 of Nov.
1942 explains why farmers have been asked to double
soybean production to at least 9 million acres for harvest
as beans. America needs oil to replace that cut off from
suppliers in the Pacific. AWI-73 of Oct. 1943 is titled
“Cooking with soya flour and grits.”
1943 Feb. 13 – The Bureau of Agricultural and Industrial
Chemistry is established pursuant to Executive Order 9069
to include the four regional research laboratories and some
divisions of the former Bureau of Agricultural Chemistry and
Engineering (Baker 1963, p. 471).
1943 – Twelve Southern States that produce soybeans join
the cooperative program of the United States Regional
Soybean Laboratory at Urbana, Illinois. Southern
headquarters for the region are located at the Delta Branch
Experiment Station at Stoneville, Mississippi.
“Testing soybean varieties on a regional basis began in
1943” (Henson 1945; Henson & Carr, 1946, p. 3).
1943 – The soybean variety Lincoln is released jointly by the
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University of Illinois, USDA, and several other universities.
It “was the first variety to be developed from a purposeful
hybridization and was the first to be cooperatively released
under the agreement of 1936” (Howell 1984).

Bernard et al. 1987, p. 1; Hymowitz 1998, interview).

1945 June 30 – Clinton P. Anderson (D), New Mexico,
becomes U.S. Secretary of Agriculture under President Harry
S. Truman (1945-1953).

1949 Nov. 30 – W.J. Morse retires after 42 years at the
USDA. He is widely considered the “father” of the soybean
industry in the United States. He and his wife retire to
Eastchester, New York.
After Morse’s retirement, Dr. Martin G. Weiss (of the
Iowa Agric. Experiment Station) took over his position as
leader of Soybean Investigations at USDA; he served in that
position from 1949 to 1953. “Under Weiss’ leadership the
soybean germplasm collection was formalized and facilities
established at Urbana, Illinois, and Stoneville, Mississippi,
for preservation and management of the collection.”

1946 Aug. 14 – The federal Research and Marketing Act
becomes law, making new and greatly expanded funds
available to USDA, especially for marketing research. Some
is allocated to basic research on improving the flavor stability
of soybean oil. Some is used to study potential markets for
soybeans and soy products in Europe.

1953 Jan. 21 – Ezra Taft Benson (R), Idaho, becomes
U.S. Secretary of Agriculture under President Dwight D.
Eisenhower (1953-1961).
He was a member of the Council of Twelve of the Church
of Jesus Christ of the Latter-day Saints (Mormon) at the time
he was appointed.

1946 Sept. – The American Soybean Association, of which
William Morse was a founder and three times president,
awards him an honorary life membership – its highest honor.

1953 March 10 – USDA’s Foreign Agricultural Service
(FAS) is established. (Baker 1963, p. 454). Its very first
Foreign Service National (FSN) cooperator was the
American Soybean Association’s (ASA’s) Japan office. This
connection with FAS turns out to be a major breakthrough
for ASA during the postwar decades.

1943 – USDA’s Bureau of Plant Industry, Soils, and
Agricultural Engineering is established by renaming. Its first
head is Robert M. Salter (1943-1951), followed by Albert H.
Moseman (1951-1953).

1947 Nov. 12 – USDA gives William Morse its “Superior
Service Award.”
1947 – The first detailed study of the U.S. Regional Soybean
Industrial Products Laboratory (including its cooperators in
the 12 North Central and 12 Southern states) is published:
Lambert, W.V. 1947. “Improvement and industrial utilization
of soybeans: Research under the Soybean Laboratory
program.” USDA Miscellaneous Publication No. 623.
26 p. Sept. It contains a history, an analysis of its goals
and accomplishments, and a superb bibliography of all
148 scientific articles published by the laboratory and its
cooperators.
1948 June 2 – Charles F. Brannan (D), Colorado, becomes
U.S. Secretary of Agriculture under President Harry S.
Truman (1945-1953).
1949 – The USDA germ plasm/germplasm collection of
soybeans from all over the world opens at The U.S. Regional
Soybean Industrial Products Laboratory (Urbana, Illinois);
it was organized by Jackson L. Cartter and L.F. Williams of
the Soybean Lab. In 1951 Edgar E. Hartwig became curator
of the southern soybean germplasm collection located at
Stoneville, Mississippi
In 1929 Dorsett and Morse collected about 4,500 soybean
varieties in East Asia. Unfortunately all but about 1,000
of these were discarded before the present collection was
established (Bernard 1973, p. 5; Hymowitz 1984, p. 378-88;

1953 Nov. 2 – USDA’s Agricultural Research Service
is established. It includes the Agricultural Research
Administration (1942-1953) (Baker 1963, p. 454).
1954 April – George M Strayer, Executive Vice President
of the American Soybean Association, leaves for Europe as
part of an agricultural foreign trade mission funded by the
U.S. Department of Agriculture. The trade mission visits
12 northern European countries in seven weeks looking for
potential markets for U.S. soybeans. U.S. farmers have just
harvested the largest U.S. soybean crop in history and new
markets for it are needed. He finds large potential markets
but observes: “We have only two things that can stand in our
way.” High prices and low quality (Soybean Digest. April
1954, p. 4; May 1954, p. 4; June 1954, p. 4; July 1954, p. 4).
1954 July 1 – Public Law 480 is enacted into law. The most
important price-support and export-subsidy plan undertaken
up to 1959 is Title I of P.L. 480. Under this program 1.6
billion pounds of soybean oil (among other agricultural
products) were sold for foreign currencies between October,
1954 and September, 1958 (Berg 1961, p. 4).
1954 Oct. – Herbert Johnson says: This rapid expansion in
soybean production created new problems with diseases and
insects, cultural and fertilization practices, and varieties,
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and our research effort has not kept pace with the increase
in production problems. However, increased funds
appropriated this year will enable us to expand the research
program (Soybean Digest. 1954 Oct., p. 6-7).
1954 – Herbert W. Johnson takes over as leader of Soybean
Investigations at USDA after Martin G. Weiss retires.
Johnson continued in this position until 1964. Next to Wm.
Morse, Herbert Johnson “probably had the greatest influence
on the development of soybean research.” During this period
“the soybean cyst nematode was found for the first time in
the United States, the first disease-resistant soybean varieties
were developed, and a significant increase in the size and
scope of soybean research staffs occurred, including the
beginnings of the major increase in research on soybean
physiology” (Howell 1984, p. 129).
1955 Oct. 16 – George Strayer and his wife board an
airplane from Waterloo, Iowa headed for Japan. “Mr. Strayer
will begin his study of the marketing of U.S. soybeans for
the Foreign Agricultural Service of the U.S. Department
of Agriculture.” After losing World War II, Japan had been
stripped of its “colonies” in Manchuria and Korea, which
were its main sources of imported soybeans. In 1946 Japan
began importing small quantities of U.S. soybeans – buying
3,441 metric tons that year. By 1955, that quantity had
soared to 572,050 metric tons. By 1954 and 1955 Japan had
become the largest single overseas market for U.S. soybeans
(Conlon 2009, p. 7).
“William Termohlen, the agricultural attaché in Japan at
the time, believing that there were tremendous opportunities
in Japan for U.S. soybeans requested that an ASA
representative be sent to Japan to study the market” (Conlon
2009, p. 7).
The Strayers spend almost 2 months in Japan, where Mr.
Strayer finds a huge potential market for American soybeans
and is surprised to find that about two-thirds of Japan’s
imported soybeans are used directly to make human foods
and seasonings. But he also hears many complaints about the
poor quality of U.S. soybeans (Soybean Digest. Oct. 1955,
p. 7; Nov. 1955, p. 21; Jan. 1956, p. 8-10; Feb. 1956, p. 6-9;
March 1956, p. 20, 22).
1956 Feb. 7 – The American Soybean Association (ASA)
and the USDA’s Foreign Agricultural Service sign their
first overseas market development program (a “cooperator
agreement”), allocating $100,000 in P.L. 480 proceeds to
cover activities in Japan and Germany for one year. The
first activities in Japan include funding a survey on quality
of soybeans exported from the United States under the new
grain grading standards for soybeans, sending a Japanese
team to the United States, and establishing an office in Japan
to carry out the program.
This program, a huge “break” for impoverished ASA,

opens up vast new vistas in marketing American soybeans in
Europe and Japan (Conlon 2009).
1956 April – A market development program for soybeans in
Japan is announced jointly by USDA’s Foreign Agriculture
Service (FAS), USDA, and ASA. Designated as soybean
project No. 2, it supplements the general market development
agreement (signed previously by these organizations), which
designated the ASA as the official cooperator with USDA in
projects involving P.L. 480 funds.
Up to $75,000 in Japanese yen may be used by the
project to conduct an extended survey of deliveries of
American soybeans, under the new grading standards which
went into effect on 1 Sept. 1955. The other main step will
be the formation and activation of a Japanese-American
Soybean Institute (JASI), and the employment of a managing
director, Shizuka Hayashi, to be in charge of Tokyo
operations (Soybean Digest. 1956. April, p. 7; 1956. July, p.
12-13).
Each September Mr. Hayashi attends ASA’s annual
meeting in the United States to report on JASI’s activities
during the past year.
1956 Aug. 22 – The Soybean Council of America (a
new organization headed by Howard Roach of Iowa and
cooperating with ASA) and USDA’s Foreign Agricultural
Service (FAS) sign a European market development
program. To “be implemented with over one-half million
dollars in P.L. 480 and soybean industry funds, it will be the
first undertaking of the new Soybean Council of America.
“The Council is an industry-wide organization formed
this past summer for the purpose of research, education and
promotion of the nation’s soybean crop” (Soybean Digest,
1956. Sept., p. 26-27).
One of the reasons for these overseas market
development programs is to ensure that the ever-expanding
production of U.S. soybeans is sold rather than stockpiled
(Soybean Digest, 1956. Sept., p. 34, 36-37).
1957 March – Successful soybean market programs,
sponsored by FAS and the Soybean Council of America, are
now under way in Spain and Italy. The Council soon has
offices in Madrid and Rome. Soy oil is used to supplement
olive oil (Soybean Digest. 1957, March p. 20-21; 1957, July,
p. 6).
By September George Strayer of ASA is able to write
an article titled “We are on the threshold of big things”
(Soybean Digest, Sept., p. 19+).
1957 – “ASA and FAS sponsored Dr. A.K. Smith of the
USDA’s Agricultural Research Service (ARS) to visit Japan
to study soybean utilization. He found that only a limited
amount of U.S. soybeans were used to produce soy foods.
The following year, under a cooperative agreement between
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FAS, ARS and ASA, two Japanese scientists went to work
with Dr. Smith at USDA’s Peoria Labs for ten months to
determine which U.S. soybean varieties were good for tofu
and miso. The scientists identified two varieties, Hawkeye
and Harosoy, and the Japanese industries started using
these varieties of soybeans for food products. By the late
1950s, the image of soy foods changed to ‘wholesome and
nutritious’” (Conlon 2009, p. 9).

engaged in soybean production investigations. Dr. Robert W.
Howell (Urbana, Illinois) has been named leader of soybean
investigations for the Crops Research Division, of USDA’s
Agricultural Research Service; a plant physiologist, he
succeeds Herbert W. Johnson.

1960 Jan. – Soybean Council of America and USDA’s
Foreign Agricultural Service (FAS) sign first global contract
for any commodity – soybeans. “Considered a major
breakthrough for the soybean industry, the agreement
designates over 40 countries for market development work
utilizing foreign currencies acquired by USDA (Soybean
Digest. 1960. Jan. p. 24-25. Cover story).
During the 1960s cooperative agreements between the
soybean industry and USDA continued, and record levels of
soybeans and soybean products were topped again and again.

1967 – Soybeans are now the No. 1 U.S. cash crop. This
could never have happened without ongoing help from the
USDA, and State agricultural colleges and their experiment
stations (Simerl 1967, p. 12-13).

1961 Jan. 21 – Orville L. Freeman (D), Minnesota, becomes
U.S. Secretary of Agriculture under President John F.
Kennedy (1961-1963) and then under President Lyndon B.
Johnson (1963-1969).
1961 Oct. – An article by Robert W. Howell and Richard L.
Bernard, in the Sept/Oct. issue of Crop Science (p. 311-13),
states: This is: “Publication No. 351 of the U.S. Regional
Soybean Laboratory, Urbana, Illinois.” Both authors are
soybean scientists at this very important laboratory.
1961 – The Economic Research Service (ERS) is established
as an agency of USDA, principally under the authority of the
Agricultural Marketing Act of 1946.
1962 – USDA’s library is first designated as the “National
Agricultural Library” by Secretary of Agriculture Orville L.
Freeman.
1962 – The U.S. Department of Agriculture celebrates its
centennial with an excellent book: Century of Service:
The first 100 Years of the United States Department of
Agriculture, by Gladys L. Baker. et al. (xv + 350 p. 300+
references. Published in 1963).
1963 Jan. – Foreign Agriculture begins to be published by
USDA’s Foreign Agricultural Service
1963 – The USDA soybean research program expands.
Funds are used to hire three new scientists including Dr.
Billy E. Caldwell as a soybean breeder and Dr. Ray E.
Johnson as a plant physiologist (Johnson 1963).

1965 Nov. 4 – Food and Agriculture Act of 1965 (Farm Bill)
becomes effective.

1967 on – Many states now have multiple experiment
stations located strategically throughout the states. See
graphics of Arkansas in 1967 and Oklahoma in 1984.
1969 Jan. 21 – Clifford M. Hardin (R), Nebraska, becomes
U.S. Secretary of Agriculture under President Richard Nixon
(1966-1974).
1969 Aug. 8 – USDA’s Food and Nutrition Service is
established (Gunderson 1971).
1969 – The National Agricultural Library’s huge new
building opens in Beltsville, Maryland. Construction had
begun in 1965.
1970 Nov. 30 – Agricultural Act of 1970 (Farm Bill)
becomes effective.
1970 – USDA’s National Agricultural Library begins
compiling AGRICOLA: Bibliography of Agriculture – a
computerized bibliographic database. Originally called
CAIN, AGRICOLA is an acronym for AGRICultural
OnLine Access. It is the online version of the Bibliography
of Agriculture.
1971 Dec. 2 – Earl L. Butz (R), Indiana (Purdue Univ.),
becomes U.S. Secretary of Agriculture under President
Richard Nixon (1966-1974).
1973 Aug. 10 – Agricultural and Consumer Protection Act of
1973 (Farm Bill) becomes effective.
1976 Nov. 4 – John A. Knebel (R), Oklahoma, becomes U.S.
Secretary of Agriculture under President Gerald Ford (19741977).
1977 Jan. 23 – Robert S. Bergland (D), Minnesota, becomes
U.S. Secretary of Agriculture under President Jimmy Carter
(1977-1981).

1964 – Twenty USDA scientists are now located in 8 states
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1977 Sept. 29 – Food and Agriculture Act of 1977 (Farm
Bill) becomes effective.

millions of acres of privately owned land in the United
States.

1978 Jan. 24 – Four USDA agencies – Agricultural Research
Service (ARS), Cooperative State Research Service (CSRS),
Extension Service (ES), and the National Agricultural
Library (NAL) – merge to become a new organization,
the Science and Education Administration (SEA), U.S.
Department of Agriculture (Justice and Bass. 1978.
Agriculture Handbook No. 506, title page).

1986 March 7 – Richard E. Lyng (R), California, becomes
U.S. Secretary of Agriculture under President Ronald Reagan
(1981-1989).
1986 April 17 – The Crop Reporting Service is renamed
the National Agricultural Statistics Service and the Crop
Reporting Board is formally changed to the Agricultural
Statistics Board.

1980s early – At about this time the U.S. Regional Soybean
Industrial Products Laboratory (Urbana, Illinois) ceased to
exist, but it was never formally closed. Much of the work
was transferred to the University of Ohio. At this time, Dr.
Richard Bernard salvaged many of the files, and stored them
(Bernard 1997, interview).

1986 Sept – USDA’s Federal Grain Inspection Service
(FGIS) revises soybean grading standards in response to
complaints from overseas buyers (Soybean Digest. 1986.
Oct., p. 8).

1981 Jan. 23 – John R. Block (R), Illinois, becomes U.S.
Secretary of Agriculture under President Ronald Reagan
(1981-1989).

1987 – The Agricultural Credit Act of 1987 provides funds
to agricultural lending institutions to bolster their financial
stability and help resolve the farm financial crisis of the mid1980s. Farmland values bottom out in 1987, indicating a
turnaround in the farm economy.

1981 Dec. 22 – Agriculture and Food Act of 1981 (Farm
Bill) becomes effective.
1981 – The Food Safety and Inspection Service is given
responsibility for inspecting meat and poultry products.
Note: This and many of the following entries are
from: USDA Timeline HighRes.pdf – owned by Special
Collections at the USDA National Agricultural Library.
1982 – U.S. agricultural exports begin rapid decline from
peak of $43.8 billion in 1981. Subsequent lower prices
coupled with high farm debt from expansion of 1970s leads
to a farm financial crisis by mid-decade.
1983 – Secretary of Agriculture John Block announces the
Payment-In-Kind (PIK) program to reduce surplus stocks
of price-supported commodities as global markets contract.
The PIK and other programs contribute to the largest acreage
reduction program in U.S. history.

1987 – The U.S.-Canada Free Trade Agreement is signed,
removing all tariffs and non-tariff barriers to the trade of all
commodities, including agricultural products over a 10-year
phase-in period.
1988 May – “History of the National Agricultural Library,”
by Alan E. Fusonie is published in Agricultural History
(spring, p. 189-207).
1988 – The first meeting of the Agricultural Biotechnology
Research Advisory Committee (ABRAC), attended by
participants from within and outside USDA, is held at USDA
headquarters in Washington, DC, to evaluate federally
sponsored biotechnology research in agriculture.
1989 Feb. 16 – Clayton K. Yeutter (R), Nebraska, becomes
U.S. Secretary of Agriculture under President George H.W.
Bush (1989-1993).

1985 Dec. 23 – Food Security Act of 1985 (Farm Bill)
becomes effective.

1990 Nov. 28 – Food, Agriculture, Conservation and Trade
Act of 1990 (Farm Bill) becomes effective.

1985 – The Food Security Act of 1985 is the first farm
bill to contain a conservation title. With its Sodbuster
and Swampbuster provisions, the 1985 Farm Bill makes
conservation compliance a prerequisite for participation
in USDA programs. The Conservation Reserve Program
(CRP) is also established. By providing rental payments to
farmers in exchange for putting cropland into grass or trees,
CRP protects topsoil, enhances water quality, and provides
wildlife habitat, among other environmental benefits, on

1990 Dec. – The legislation to establish national organic
standards is signed into law as part of the 1990 Farm Bill.
The legislation gives the USDA 180 days from the bill’s
enactment to appoint a 15-member board that will write the
organic standards (Natural Foods Merchandiser, Dec. 1990,
p. 3).
The Organic Foods Production Act of 1990 requires
USDA to develop national standards for organically
produced agricultural products (see www.nass.usda.gov/
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about_nass/Timeline...)
1991 March 8 – Edward R. Madigan (R), Illinois, becomes
U.S. Secretary of Agriculture under President George H.W.
Bush (1989-1993).
1991 – NASS responds to the growing interest in
environmental statistics related to agriculture by conducting
the Chemical Usage on Farms Survey. This is the first standalone survey devoted to environmental issues.
1993 Jan. 22 – Mike Espy (D), Mississippi, becomes U.S.
Secretary of Agriculture under President Bill Clinton (19932001).
1993 – The North American Free Trade Agreement (NAFTA)
is ratified by the U.S. Congress. The agreement removes all
tariff and non-tariff barriers to trade between the U.S. and
Canada and the U.S. and Mexico for agricultural products.
The provisions are phased in over 15 years, beginning in
1994.
1994 Oct. 3 – USDA starts a major reorganization under
the Federal Crop Insurance Reform and Department of
Agriculture Reorganization Act of 1994. USDA reduces the
number of agencies from 43 to 30 and reconfigures them into
seven mission areas.
1994 Dec. 1 – The Center for Nutrition Policy and Promotion
(CNPP), an agency in the U.S. Department of Agriculture, is
created, to improve the health and well-being of Americans
by establishing national dietary guidelines based on the
best science available. CNPP promotes dietary guidance
by linking scientific research to the nutritional needs of the
American public through the function of USDA’s Nutrition
Evidence Library, which it created and manages. (Note: For
an alternative view see The China Study, by Campbell and
Campbell (2005).
1995 March 30 – Daniel R. Glickman (D), Kansas, becomes
U.S. Secretary of Agriculture under President Bill Clinton
(1993-2001).
1996 April 4 – The Federal Agriculture Improvement and
Reform Act of 1996 (Farm Bill) ends traditional price
support programs based on supply control and deficiency
payments. Farmers receive regular annual payments based on
their historical production and are given the freedom to plant
whatever commodities they believe will be most profitable.
1996 – The Risk Management Agency (RMA) is created to
administer the Federal Crop Insurance Program.
1997 – Responsibility for conducting the 1997 Census

of Agriculture and subsequent Census of Agriculture is
transferred from the Census Bureau in the U.S. Department
of Commerce to the National Agricultural Statistics Service
(NASS) in USDA.
1997 – The 1997 Census of Agriculture counts individual
farmers on American Indian reservations for the first time,
instead of continuing to count each reservation as a single
farm. Efforts are also made to increase the number of small
and minority-operated farms included in the Census.
1997 – USDA introduces a new logo, offering a modern
alternative to the traditional USDA seal.
1997 – In response to demonstrations by a Black farmers’
organization in front of USDA’s Washington, DC,
headquarters, the Department launches a civil rights review
of its program delivery and employment practices. The Civil
Rights Action Team delivers a report including specific
action items to end discrimination in program delivery
and employment at all levels and to resolve outstanding
complaints and appeals of discriminatory practices.
1998 – Hazard Analysis and Critical Control Points
(HACCP) systems, the new method of science-based food
safety inspection, are required for more than 300 large meat
and poultry plants.
1998 – Access to nutrition assistance is expanded by
allowing youths aged 13 to 18 to receive nutritious snacks in
after-school care programs (See https://www.nal.usda.gov/
nal-history).
1998 – AGRICOLA becomes available for free on the
internet.
1999 June – Mexico and the U.S. Department of the
Interior sign the Wildfire Protection Agreement allowing
wildfire protection resources originating in the territory of
one country to cross the United States-Mexico border in
order to suppress wildland fires. The USDA’s Forest Service
firefighters are able to cross borders to protect our natural
resources from wildfires.
2000 – USDA unveils new National Organic Standards and
an official organic certification seal.
2001 Jan. 20 – Ann M. Veneman (R), California, becomes
U.S. Secretary of Agriculture under President George W.
Bush (2001-2009).
2001 Sept. 11 – On September 11, 2001, terrorist attacks
killed nearly 3,000 people at the World Trade Center in New
York City, the Pentagon in Arlington, Virginia, and in a field
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in rural Pennsylvania, catapulting the U.S. into a global
war on terrorism. After the attacks, USDA Forest Service
Incident Management Teams restored communications and
provided initial incident command of World Trade Center
and Pentagon crash sites.
2001 – USDA forms a Homeland Security Council to review
its programs to determine what actions the Department
should take to protect the Nation’s food and agricultural
system from potential terrorist attacks.
2002 May 13 – Farm Security and Rural Investment Act
(Farm Bill) becomes effective.
2002 – The Farm Security and Rural Investment Act of
2002 increases funding for conservation programs by 80
percent over 10 years. Funding increases are concentrated on
working-lands programs that help producers farm using more
environmentally friendly practices and on increasing land
retirements that protect wetlands.
2003 December – USDA identifies the first case of Bovine
Spongiform Encephalopathy (BSE, or mad cow disease) in a
cow in Washington State.
2004 June 30 – President George W. Bush signs the Child
Nutrition and WIC Reauthorization Act, which amends the
National School Lunch Act to encourage improved access to
local foods in schools.
2005 Jan. 21 – Michael O. Johanns (R), Nebraska, becomes
U.S. Secretary of Agriculture under President George W.
Bush (2001-2009).
2007 – The Energy Independence and Security Act (EISA) of
2007 establishes specific targets for the production and use
of biofuel in the United States. USDA programs for research
and development of bioenergy from agricultural sources
and for investments in renewable energy production in rural
America become increasingly important to meeting these
bioenergy policy goals.
2008 Jan. 28 – Ed Schafer (R), North Dakota, becomes U.S.
Secretary of Agriculture under President George W. Bush
(2001-2009).
2008 May 22 – Food, Conservation, and Energy Act (Farm
Bill) becomes effective.
2008 Sept. – In September 2008, the worst financial crisis
since the Great Depression of the 1930s begins to influence
the U.S. economy. Known as the “Great Recession,” the
crisis has worldwide impacts, and its effects on food prices
help spur renewed efforts to address global food security.

2008 – The Food Stamp Program is renamed the
Supplemental Nutrition Assistance Program (SNAP),
reflecting the program’s greater focus on nutrition.
2009 Jan. 20 – Tom Vilsack (D), Iowa, becomes U.S.
Secretary of Agriculture under President Barack Obama
(2009-2017).
2009 Feb. 17 – In an effort to jumpstart the economy and
create jobs, President Barack Obama signs the American
Recovery and Reinvestment Act of 2009 into law. The
Recovery Act provided unparalleled investments in rural
America to help revitalize the rural economy, including
investments in critical infrastructure, such as broadband
and water systems, renewable energy, assistance to rural
businesses, and critical community facilities, such as medical
centers, schools, and public safety facilities.
2009 – USDA launches new initiatives to promote closer
links between food production and consumers. The People’s
Garden Initiative and “Know Your Farmer, Know Your
Food,” for example, help develop local and regional food
systems, spur economic opportunity, and promote healthy
food, people, and communities across
2010 Feb. – Secretary Tom Vilsack and U.S. Attorney
General Eric Holder witness the successful resolution of
the longstanding litigation known as Pigford II, giving
relief to African American farmers who had previously
been discriminated against and denied assistance from
USDA programs. The Cultural Transformation program is
subsequently launched at USDA designed to create a diverse,
inclusive, and high-performing workforce. Note: For a more
detailed discussion of this class action litigation, see Pigford
v. Glickman on Wikipedia or elsewhere,
2011 June 2 – First Lady Michelle Obama and Secretary
Vilsack unveil MyPlate, depicting a place setting with a plate
and glass, ending 19 years of food pyramid diagrams.
2011 – Cropscape, a geospatial web portal, is released by the
National Agricultural Statistics Service, allowing interactive
querying of the national cropland geospatial data system.
2011 – President Barack Obama establishes a White House
Rural Council to strengthen rural communities and promote
economic growth.
2012 Feb. 23 – Secretary Vilsack kicks off USDA’s 150th
anniversary during the annual Agricultural Outlook Forum.
2014 July 10 – Agricultural Act of 2014 (Farm Bill)
becomes effective.
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ABOUT THIS BOOK
2016 – The National Agricultural Library now holds about
8 million bound volumes and individual documents, and
subscribes to about 2,500 electronic serial titles. NAL is one
of the largest agricultural libraries in the world – and has
contributed thousands of documents to this book and to our
SoyaScan database.
2016 – USDA Present status: Approximately 80% of USDA’s
$140 billion budget goes to the Food and Nutrition Service
(FNS) program. The largest component of the FNS budget
is the Supplemental Nutrition Assistance Program (SNAP,
formerly known as the Food Stamp program), which is the
cornerstone of USDA’s nutrition assistance (Wikipedia, at
U.S. Department of Agriculture).

This is the most comprehensive book ever published about
the history of U.S. federal and state government work with
soybeans. It has been compiled, one record at a time over a
period of 35 years, in an attempt to document the history of
this ancient and interesting food. It is also the single most
current and useful source of information on this subject.
This is one of more than 100 books compiled by William
Shurtleff and Akiko Aoyagi, and published by the Soyinfo
Center. It is based on historical principles, listing all known
documents and commercial products in chronological order.
It features detailed information on:

•

85 different document types, both published and
unpublished.

•

9239 published documents - extensively annotated
bibliography. Every known publication on the subject in
every language.

•
•

1120 unpublished archival documents.

*****
The leading soybean pioneers at the agricultural (land-grant)
colleges and their experiment stations are:
Alabama: J.F. Duggar (from 1902), Ward A. Ostrander
(from 1921).
Illinois: W.L. Burlison (from 1905), J.C. Hackleman (1919),
C.M. Woodworth (from 1920).
Indiana: Charles S. Plumb (from 1894); W.C. Latta (from
1899), A.T. Wiancko (from 1905); G.I. Christie (from 1911),
Keller E. Beeson (from 1925).
Iowa: F.S. Wilkins (from 1920), H.D. Hughes (from 1920).
Kansas: Charles C. Georgeson (from 1890).
Minnesota: R.E. Hodgson (from 1924), J.W. Lambert (from
1947).
Missouri: W.C. Etheridge (from 1917).
North Carolina: Charles William Dabney, Jr, (from 1883);
Charles Burgess Williams (from 1910).

•

294 original Soyinfo Center interviews and overviews
never before published, except perhaps in our books.
17 commercial soy products.

Thus, it is a powerful tool for understanding the development
of this subject from its earliest beginnings to the present.
Each bibliographic record in this book contains (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English language publications
together with an English translation of the title, month and
issue of publication, and the first author’s first name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaflets, etc) displayed in this
book are on file, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.

Wisconsin: George M. “Soybean” Briggs (from 1920).
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
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ABBREVIATIONS USED IN THIS BOOK
A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl oz = fluid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

mm = millimeter(s)
N. = North
No. = number or North
Nov. = November
Oct. = October
oz = ounce(s)
p. = page(s)
photo(s) = photograph(s)
P.O. Box = Post Office Box
Prof. = Professor
psi = pounds per square inch
R&D = Research and Development
Rd. = Road
Rev. = Revised
RPM = revolutions per minute
S. = South
SANA = Soyfoods Association of North America
Sept. = September
St. = Street
tonnes = metric tons
trans. = translator(s)
Univ. = University
USB = United Soybean Board
USDA = United States Department of Agriculture
Vol. = volume
V.P. = Vice President
vs. = versus
W. = West
°C = degrees Celsius (Centigrade)
°F = degrees Fahrenheit
> = greater than, more than
< = less than
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HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - THREE KEYS

1. Read the Introduction and Chronology/Timeline
located near the beginning of the book; it contains
highlights and a summary of the book.
2. Search the book. The KEY to using this digital book,
which is in PDF format, is to SEARCH IT using Adobe
Acrobat Reader: For those few who do not have it, Google:
Acrobat Reader - then select the free download for your
type of computer.
Click on the link to this book and wait for the book
to load completely and the hourglass by the cursor to
disappear (4-6 minutes).
Type [Ctrl+F] to “Find.” A white search box will appear
near the top right of your screen.
Type in your search term, such as Hesseltine or Northern
Regional.
You will be told how many times this term appears, then
the first one will be highlighted.
To go to the next occurrence, click the down arrow, etc.
3. Use the indexes, located at the end of the book. Suppose
you are looking for all records about tofu. These can appear
in the text under a variety of different names: bean curd,
tahu, doufu, to-fu, etc. Yet all of these will appear (by record
number) under the word “Tofu” in the index. See “How to
Use the Index,” below. Also:
Chronological Order: The publications and products in this
book are listed with the earliest first and the most recent last.
Within each year, references are sorted alphabetically by
author. If you are interested in only current information, start
reading at the back, just before the indexes.
A Reference Book: Like an encyclopedia or any other
reference book, this work is meant to be searched first - to
find exactly the information you are looking for - and then to
be read.
How to Use the Index: A subject and country index is
located at the back of this book. It will help you to go
directly to the specific information that interests you. Browse
through it briefly to familiarize yourself with its contents and
format.
Each record in the book has been assigned a sequential
number, starting with 1 for the first/earliest reference. It
is this number, not the page number, to which the indexes
refer. A publication will typically be listed in each index in

more than one place, and major documents may have 30-40
subject index entries. Thus a publication about the nutritional
value of tofu and soymilk in India would be indexed under
at least four headings in the subject and country index:
Nutrition, Tofu, Soymilk, and Asia, South: India.
Note the extensive use of cross references to help you:
e.g. “Bean curd. See Tofu.”
Countries and States/Provinces: Every record contains
a country keyword. Most USA and Canadian records also
contain a state or province keyword, indexed at “U.S. States”
or “Canadian Provinces and Territories” respectively. All
countries are indexed under their region or continent. Thus
for Egypt, look under Africa: Egypt, and not under Egypt.
For Brazil, see the entry at Latin America, South America:
Brazil. For India, see Asia, South: India. For Australia see
Oceania: Australia.
Most Important Documents: Look in the Index under
“Important Documents -.”
Organizations: Many of the larger, more innovative, or
pioneering soy-related companies appear in the subject
index – companies like ADM / Archer Daniels Midland Co.,
AGP, Cargill, DuPont, Kikkoman, Monsanto, Tofutti, etc.
Worldwide, we index many major soybean crushers, tofu
makers, soymilk and soymilk equipment manufacturers,
soyfoods companies with various products, Seventh-day
Adventist food companies, soy protein makers (including
pioneers), soy sauce manufacturers, soy ice cream, tempeh,
soynut, soy flour companies, etc.
Other key organizations include Society for
Acclimatization (from 1855 in France), American Soybean
Association, National Oilseed/Soybean Processors
Association, Research & Development Centers (Peoria,
Cornell), Meals for Millions Foundation, and International
Soybean Programs (INTSOY, AVRDC, IITA, International
Inst. of Agriculture, and United Nations). Pioneer soy protein
companies include Borden, Drackett, Glidden, Griffith Labs.,
Gunther, Laucks, Protein Technologies International, and
Rich Products.
Soyfoods: Look under the most common name: Tofu, Miso,
Soymilk, Soy Ice Cream, Soy Cheese, Soy Yogurt, Soy
Flour, Green Vegetable Soybeans, or Whole Dry Soybeans.
But note: Soy Proteins: Isolates, Soy Proteins: Textured
Products, etc.
Industrial (Non-Food) Uses of Soybeans: Look under
“Industrial Uses ...” for more than 17 subject headings.
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Pioneers - Individuals: Laszlo Berczeller, Henry Ford,
Friedrich Haberlandt, Artemy A. Horvath, Englebert
Kaempfer, Mildred Lager, William J. Morse, etc. SoyRelated Movements: Soyfoods Movement, Vegetarianism,
Health and Dietary Reform Movements (esp. 1830-1930s),
Health Foods Movement (1920s-1960s), Animal Welfare/
Rights. These are indexed under the person’s last name or
movement name.
Nutrition: All subjects related to soybean nutrition (protein
quality, minerals, antinutritional factors, etc.) are indexed
under Nutrition, in one of more than 70 subcategories.
Soybean Production: All subjects related to growing,
marketing, and trading soybeans are indexed under Soybean
Production, e.g., Soybean Production: Nitrogen Fixation,
or Soybean Production: Plant Protection, or Soybean
Production: Variety Development.
Other Special Index Headings: Browsing through the
subject index will show you many more interesting subject
headings, such as Industry and Market Statistics, Information
(incl. computers, databases, libraries), Standards,
Bibliographies (works containing more than 50 references),
and History (soy-related).
Commercial Soy Products (CSP): See “About This Book.”

[23* ref] means that most of these references are not about
soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an *
(asterisk) at the end of a reference indicates that the Soyinfo
Center Library owns all or part of that document. We own
roughly three fourths of the documents listed. Photocopies of
hard-to-find documents or those without copyright protection
can be ordered for a fee. Please contact us for details.
Document Types: The SoyaScan database contains 135+
different types of documents, both published (books,
journal articles, patents, annual reports, theses, catalogs,
news releases, videos, etc.) and unpublished (interviews,
unpublished manuscripts, letters, summaries, etc.).
Customized Database Searches: This book was printed
from SoyaScan, a large computerized database produced
by the Soyinfo Center. Customized/personalized reports
are “The Perfect Book,” containing exactly the information
you need on any subject you can define, and they are now
just a phone call away. For example: Current statistics on
tofu and soymilk production and sales in England, France,
and Germany. Or soybean varietal development and genetic
research in Third World countries before 1970. Or details on
all tofu cheesecakes and dressings ever made. You name it,
we’ve got it. For fast results, call us now!
BIBLIO: The software program used to produce this book
and the SoyaScan database, and to computerize the Soyinfo
Center Library is named BIBLIO. Based on Advanced
Revelation, it was developed by Soyinfo Center, Tony
Cooper and John Ladd.

SoyaScan Notes: This is a term we have created exclusively
for use with this database. A SoyaScan Notes Interview
contains all the important material in short interviews
conducted and transcribed by William Shurtleff. This
material has not been published in any other source. Longer
interviews are designated as such, and listed as unpublished
manuscripts. A transcript of each can be ordered from
Soyinfo Center Library. A SoyaScan Notes Summary is a
summary by William Shurtleff of existing information on
one subject.

History of Soybeans and Soyfoods: Many of our digital
books have a corresponding chapter in our forthcoming
scholarly work titled History of Soybeans and Soyfoods
(4 volumes). Manuscript chapters from that book are now
available, free of charge, on our website, www.soyinfocenter.
com and many finished chapters are available free of charge
in PDF format on our website and on Google Books.

“Note:” When this term is used in a record’s summary, it
indicates that the information which follows it has been
added by the producer of this database.

About the Soyinfo Center: An overview of our
publications, computerized databases, services, and history is
given on our website.

Asterisks at End of Individual References:
1. An asterisk (*) at the end of a record means that
Soyinfo Center does not own that document. Lack of an
asterisk means that Soyinfo Center owns all or part of the
document.
2. An asterisk after eng (eng*) means that Soyinfo Center
has done a partial or complete translation into English of that
document.
3. An asterisk in a listing of the number of references
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HISTORY OF U.S. FEDERAL AND STATE GOVERMENTS’ WORK
WITH SOYBEANS (1862-2017)
1. Turner, Jonathan B. 1852. Plan for an industrial university.
Report of the Commissioner of Patents, Agriculture. p. 3744. For the year 1851.
• Summary: This article, published 9 years before the
start of the Civil War, begins: “There should be connected
with such an institution, in this State [Illinois,] a sufficient
quantity of land, of variable soil and aspect, or all its needful
annual experiments and processes in the great interests of
agriculture and horticulture.
“Buildings of appropriate size and construction for
all its ordinary and special uses; a complete philosophical,
chemical, anatomical, and industrial apparatus; a general
cabinet, embracing everything that relates to, illustrates, or
facilitates any one of, the industrial arts; especially all sorts
of animals, birds, reptiles, insects, trees, shrubs, and plants
found in this State and the adjacent States.
“Instruction should be constantly given in the anatomy
and physiology, the nature, instincts, and habits of all
animals, insects, trees, and plants; their laws of propagation,
primogeniture, growth and decay, disease and health, life
and death; on the nature, composition, adaptation, and
regeneration of soils; on the nature, strength, durability,
preservation, perfection, composition, cost, use, and
manufacture of all materials of art and trade; on political,
financial, domestic, and manual economy, (or the saving
of labor of the hand,) in all industrial processes; on the
true principles of national, constitutional, and civil law;
on the true theory and art of governing and controlling, or
directing the labor of men in the State, the family, shop, and
farm; on the laws of vicinage, of the laws of courtesy and
comity between neighbors as such; and on the principles
of health and disease in the human subject, so far, at least,
as is needful for household safety; on the laws of trade and
commerce, ethical, conventional and practical; on bookkeeping and accounts; and, in short, in all those studies
and sciences, of whatever sort, which tend to throw light
upon any art or employment which any student may desire
to master; or upon any duty he may be called to perform,
or which may tend to secure his moral, civil, social, and
industrial perfection, as a man.
“No species of knowledge should be excluded, practical
or theoretical- unless, indeed, those specimens of ‘organized
ignorance,’ found in the creed of party politicians and
sectarian ecclesiastics, should be mistaken by some for a
species of knowledge.
“Whether a distinct classical department should be
added, or not, would depend on expediency. It might be
deemed best to leave that department to existing colleges,
as their more appropriate work, and to form some practical
and economical connexion with them for that purpose; or it
might be best to attach a classical department, in due time, to

the institution itself.
“To facilitate the increase and practical application
and diffusion of knowledge, the professors should conduct,
each in his own department, a continued series of annual
experiments.
“For example: let twenty or more acres of each variety
of grain (each accurately measured) be annually sown, with
some practical variation on each acre as regards the quality
and preparation of the soil; the kind and quantity of seed;
the time and mode of sowing or planting; the time, and
modes, and processes of cultivation and harvesting, and
an accurate account kept of all costs, labor, etc., and of the
final results. Let analogous experiments be tried on all the
varied products of the farm, the fruit-yard, the nursery, and
the garden; on all modes of crossing, rearing, and fattening
domestic animals, under various degrees of warmth and of
light, with and without shelter; on green, dry, raw, ground,
and cooked food, cold and warm; on the nature, causes, and
cure of their various diseases, both of those on the premises
and of those brought in from abroad; and advice given, and
annual reports made on those and all similar topics. Let the
professors of physiology and entomology be ever abroad at
the proper seasons, with the needful apparatus for seeing all
things visible and invisible, and scrutinizing the latent causes
of all those blights, blasts, rots, rusts, and mildews which so
often destroy the choicest products of industry, and thereby
impair the health, wealth, and comfort of millions of our
fellow-men. Let the professor of chemistry carefully analyze
the various soils and products of the State, retain specimens,
give instruction, and report on their various qualities,
adaptations, and deficiencies.
“Let similar experiments be made in all other interests
of agriculture, and mechanic or chemical art, mining,
merchandise, and transportation by water and by land, and
daily practical and experimental instruction given to each
student in attendance, in his own chosen sphere of research
or labor in life. Especially let the comparative merits of
all labor-saving tools, instruments, machines, engines, and
processes be thoroughly and practically tested and explained,
so that their benefits might be at once enjoyed, or the
expense of their cost avoided by the unskillful and unwary.
Page 39: “There should also be erected a sufficient
number of buildings and out-buildings for all the purposes
above indicated, and a repository, in which all the ordinary
tools and implements of the institution should be kept, and
models of all other useful implements and machines from
time to time collected, and tested, as they are proffered to
public use. At first it would be for the interest of inventors
and venders to make such deposites [deposits]. But, should
similar institutions be adopted in other States, the general
government ought to create in each State a general patent
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office, attached to the universities, similar to the existing
deposites at Washington; thus rendering this department of
mechanical art and skill more accessible to the great mass of
the people of the Union.
“I should have said, also, that a suitable industrial library
should be at once procured, did not all the world know such
a thing to be impossible, and that one of the first and most
important duties of the professors of such institutions will
be to begin to create, at this late hour, a proper practical
literature, and series of text-books for the industrial classes.
“As regards the professors, they should, of course, not
only be men of the most eminent practical ability in their
several departments, but their connexion with the institution
should be rendered so fixed and stable as to enable them
to carry through such designs as they may form, or all the
peculiar benefits of the system would be lost.
“Instruction, by lectures and otherwise, should be
given mostly in the colder months of the year, leaving the
professors to prosecute their investigations, and the students
their necessary labor, either at home or on the premises,
during the warmer months.
“The institution should be open to all classes of students
above a fixed age, and for any length of time, whether three
months or seven years, and each taught in those peculiar
branches of art which he wishes to pursue, and to any extent,
more or less. And all should pay their tuition and board bills,
in whole or in part, either in money or necessary work on the
premises–regard being had to the ability of each...” Address:
Jacksonville, Illinois.
2. Report of the Commissioner of Patents, Agriculture. 1853.
Acknowledgment of seeds received from the gentlemen
named below: p. 448. For the year 1852.
• Summary: “A.H. Ernst, esq., of Cincinnati, Japan peas.”
Ernst is listed simply among seven men from various states
who sent seeds to the Patent Office. No more is said about
Ernst or his seeds.
Note 1. This is the earliest document seen (April 2007)
concerning soybeans in Ohio (one of two documents).
Note 2. This is the earliest document seen (March 2016)
concerning soybeans in Washington, DC, where the office
of the Commissioner of Patents was located (one of three
documents). This document contains the earliest date seen
for soybeans in Washington, DC (1852).
Note 2. This is the earliest document seen (Oct. 2016)
concerning the work of the U.S. Patent Office (forerunner of
the U.S. Department of Agriculture) with soybeans. Address:
Cincinnati, Ohio.
3. North Carolinian (Fayetteville, North Carolina). 1854.
Seeds for the nation. Sept. 9. p. 2, col. 5.
• Summary: “Congress appropriated at its late session ten
thousand dollars for the collection of agricultural statistics
and the procurement and distribution of seeds and cuttings,

to be expended under the direction of the Commissioner of
Patents.
Mr. Brown, the head of the Agricultural Bureau of the
Patent Office, has sailed for Europe to make selections of
seeds, &c. in season for distribution through members of the
Congress when again assembled.
“In connection with this statement we copy the
following from the Winchester (Virginia) Republican.
“’Mr. Geo. B. Graves our postmaster, has been quite
successful in some experiments with the new varieties of
pulse distributed over the country through the agency of
the Patent Office. A Japan Pea [soy bean] in his garden has
grown into a bush 5 feet high, and it cannot hold less than
two hundred pods, pretty well developed. Mr. Graves also
has some oregon peas growing finely. The leaves of both
are similar in form to those of the grape, although large and
heavier. The only objection to these peas is that they come
late.’”
Note: This is the earliest document seen (Feb. 2017)
that clearly refers to soybeans in Virginia, or the cultivation
of soybeans in Virginia. This document contains the earliest
date seen for soybeans in Virginia (1854, probably spring),
or the cultivation of soybeans in Virginia (1854). The source
of these soybeans was the Agricultural Bureau of the U.S.
Patent Office.
4. Ernst, A.H. 1854. The Japan pea. Report of the
Commissioner of Patents, Agriculture. p. 224-25. For the
year 1853.
• Summary: “The Japan Pea, in which so much interest has
been manifested in this country for a year or two past, from
its hardihood to resist drought and frost, together with its
enormous yield, appears to be highly worthy of the attention
of agriculturists.
“This plant is stated to be of Japan origin, having been
brought to San Francisco about three years since, and thence
into Illinois and Ohio. Its habit of growth is bushy, upright,
woody, and stiff, branching near the ground, and attaining a
height of three or four feet. The leaflets are large, resembling
those of an ordinary bean, occurring in sets of three, with
long quadrangular stems. The flowers, which are small and
white, but rather inconspicuous, sometimes having purple
centres, grow in thick clusters, nearly covering the principal
branches of the plant, are succeeded by downy pods, from an
inch to an inch and a half in length, each containing from one
to three compressed oval beans, when green, but unmarked,
and of a buff color, resembling peas when dry. The stalks
appear to be too woody for fodder in a dried state, though
they may be used as such, together with the large thick
leaves, when green. The excellency of the seed, at maturity,
when properly cooked, for winter food, both for man and
animals, has been fully tested, notwithstanding contradictory
statements have been made.
“This product will grow well on moderately fertile,
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as well as on rich soils, and may be planted in the latitude
of Washington [probably D.C.], one seed in a place, at the
distance of three feet apart, from the last of April to the first
of July. It seems to be well adapted to plant, as an after-crop,
on land which has been cultivated with early potatoes or
peas, or to supply the vacancies in a corn-field caused by
birds or worms.”
Note 1. This is the earliest English-language document
seen (April 2003) that uses the term “habit of growth” (or
“growth habit”) in connection with soybeans. Note that the
habit of growth was described as “bushy, upright, woody,
and stiff,...” rather than viny.
Note 2. This is the earliest document seen (Nov. 2002)
that uses the term “bushy” to describe the soybean plant.
Note 3. This is the earliest English-language document
seen (Aug. 2007) indicating that soybeans are a droughtresistant plant. Address: Cincinnati, Hamilton County, Ohio.
5. Report of the Commissioner of Patents, Agriculture. 1854.
Preliminary remarks. p. v-vi. For the year 1853.
• Summary: “Among the foreign products which have been
more recently introduced and distributed, and which appear
to be adapted for profitable cultivation, we would instance...
peas from Japan... Among the products proposed to be
introduced from abroad, are rice and the soja bean of Japan,
the latter of which is used for making the celebrated ‘Soy
sauce.’”
Note 1. The author apparently does not realize that the
“peas from Japan” and the “soja bean of Japan” are one and
the same plant.
Note 2. This is the 2nd earliest English-language
document seen (Feb. 2008) that uses the term “soja bean” (or
“soja beans”) to refer to the soybean.
Note 3. This is the 2nd earliest English-language
document seen (April 2012) that contains the term “soy
sauce” (without a hyphen).
6. Bartlett, Levi. 1855. The Japan and Oregon peas–rape.
Granite Farmer (Manchester, New Hampshire). Vol. 6. No.
7. Feb. 17.
• Summary: “The last Patent Office Report contains a notice
of the Japan pea, by A.H. Ernst of Cincinnati, O [Ohio]. As
also, a very flattering account of the Oregon Pea, by A.B.
Rozell of Tennessee. The glowing account given of this pea,
by Mr. R. will be read by thousands of farmers, here at the
north, and doubtless many of them will be anxious to obtain
seed, even at very high prices. In Tennessee and Ohio, these
peas may be fully entitled to all the praise they have received
in the P.O. Report. But in New Hampshire they are of no
more agricultural value, than the cotton plant or the sugarcane.
“Last spring we received from the Patent Office a
package of each kind, accompanied by a printed circular,
stating their good properties, manner of cultivation, &c.

“The two kinds were planted on the 12th of May [1854],
in a warm, deep, loamy soil, and well sheltered from rains.
They were frequently hoed; and about the 20th of September,
they had grown some three feet in height. The Japan pea
produced many clusters of short, hairy pods, from an inch
to an inch and a half in length, each containing from one to
three compressed oval beans... We think that but a few if any
of the seeds of the Japan pea matured sufficiently to vegetate.
Very similar results attended the cultivation of both kinds
in western New York, and Michigan, as we learned by the
Rural New Yorker...
“Accompanying the pea, we received a paper of Rape
seed, (a plant of the cabbage tribe) with a printed circular,
giving the method of cultivation, use, &c. of the plant and
seed.” There follows a long description of his successful trial
and high evaluation of the rape. “The seed is distributed in
small packages from the Patent Office...” “When rape seed
is exhausted of its oil, it comes from the press in the form of
hard (rape) cakes, which crushed to powder, forms a valuable
manure,...”
“[We distributed scored of packages of the peas referred
to, and requested our friends to experiment with them in
various ways. The result in no case was favorable, and
we readily came to the same conclusion expressed by Mr.
Bartlett.–Ed.]”
Note 1. This is the earliest document seen (May 2016)
concerning soybeans in New Hampshire, or the cultivation
of soybeans in New Hampshire. This document contains the
earliest date seen for soybeans in New Hampshire, or the
cultivation of soybeans in New Hampshire (12 May 1854).
Note 2. This may be the 2nd earliest document
seen (Feb. 2017) concerning soybeans in Tennessee, or
the cultivation of soybeans in Tennessee, but this is not
completely clear.
Note 3. Piper (1914, p. 551) states that an early name
for the mung bean in the USA was the “Oregon pea under
the erroneous idea that it came from that region.” Address:
Warner, New Hampshire.
7. Browne, D.J. 1855. Report on the seeds and cuttings
recently introduced into the United States. Preliminary
remarks. Report of the Commissioner of Patents, Agriculture.
p. x-xxxv. For the year 1854. See p. xv.
• Summary: “Japan pea, also described in last year’s report,
and has been since cultivated with remarkable success.
“Soja bean, (Soja hispida) procured by the Japan
Expedition [of Commodore Perry]; two varieties, the ‘White’
and the ‘Red-seeded,’ both of which are employed by the
Japanese for making soy, a kind of black sauce, prepared
with the seeds of this plant, wheaten flour, salt, and water.
This ‘soy,’ or ‘soja,’ which is preferred to the Kitjap of the
Chinese, is used in almost all their dishes instead of common
salt. The soy may be made as follows:
“Take a gallon of beans of this plant and boil them until
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soft; add bruised wheat, one gallon; keep in a warm place for
twenty-four hours; then add common salt, one gill [½ cup],
and water, two gallons; and put the whole into a stone jar,
and keep it tightly closed for two or three months, frequently
shaking it; and then press out the liquor for use.
“The seeds of this plant only require to be sown in a
warm, sheltered situation at the time of planting Indian corn,
and cultivated as any garden bean.”
Note 1. The author of this report apparently did not
realize that the Japan Pea and the Soja Bean are one and the
same plant. Note 2. This is the earliest American document
seen (Jan. 2003) that uses the term “Soja hispida” to refer to
the soybean.
Note 3. The “Japan Expedition” refers to that led by the
American Commodore Matthew Calbraith Perry (lived 17941858).
Note 4. Piper and Morse (1923, p. 40) state concerning
the Perry Expedition to Japan in 1854: “The Mammoth may
well be the ‘white-seeded’ soja bean obtained by the Perry
expedition. The ‘red-seeded soja bean’ was, probably, the
adsuki bean (Phaseolus angularis), as no red-seeded soybean
is known.” If this were an adzuki bean, this would be the
earliest document seen (March. 2003) concerning azuki in
the United States.
Note 5. This is the earliest English-language document
seen (April 2012) that uses the term “Kitjap” to refer to
Chinese soy sauce.” Observe the similarity between the
words “Kitjap” and “Ketchup”–suggesting that the word
“ketchup” may have a Chinese origin.
Note 6. Also discusses: White quinoa (Chenopodium
quinoa, p. xiii-xiv). White Lupine (Lupinus albus, from
southern Spain and Germany, xv-xvi). Yellow Lupine
(Lupinus luteus, from Germany, p. xvi). Chinese yam
(Dioscorea batatas, from China but more recently from
France, p. xvii).
Note 6. This is the earliest document seen (Jan. 2005)
that mentions quinoa in the USA. Address: United States
Patent Office, Washington, DC.

“... I should like to have samples of... the Soja [Foja?,
Foya?] bean of Japan.”
Note: The author apparently does not realize that the
Japan pea which he has is the same as the Soy bean of Japan,
which he is requesting. Question marks and blanks indicate
illegible handwritten text.
First cited by Graff 1949. Address: Logan, Hocking Co.,
Ohio.
9. Agricultural Division of the U.S. Patent Office. 1855.
Letters and reports of the Agricultural Division of the Patent
Office, 1839-60. Letters and Reports of the Agricultural
Division of the Patent Office, 1839-60. Source: Washington,
DC: National Archives of the United States. Record Group
16. Series 1. Vol. 7. 21 bound volumes.
• Summary: Includes early letters written by U.S. farmers
describing their experiences growing (and in some cases
eating) soybeans (often called “Japan peas”). Some of these
letters are the earliest documents seen that mentions the
soybean in the state where the writer lived.
Why and how did the U.S. Patent Office get involved
with soybeans? In 1836 Henry L. Ellsworth was appointed
commissioner of the newly reorganized Patent Office of
the U.S. State Department. His subsequent influence on
American agriculture and plant introduction was immense.
On his own initiative, he began to distribute seeds and
plants of foreign origin (which were sent to him in
abundance, probably mostly by U.S. foreign consuls) to
American farmers, using the franks (postage paid marks) of

8. Worthington, T. 1855. [Japan peas]. Letters and Reports of
the Agricultural Division of the Patent Office, 1839-60. Vol.
7. p. 211-12. May 22.
• Summary: “I heard the other day in Cinti [Cincinnati?]
that your department had sent there for Japan peas. Enclosed
is a specimen of some raised of me last summer producing
50 bushels to the acre when corn [illegible word] them?
brought? but 10 bushels. I never knew any thing stand the
drowth [drought] so well and they are valuable for stock but
I have not been able to cook them so as to acceptable for
human food. They may be planted successfully till the 20th
of June...
“... I derived? & can forward at once four or five gallons
of Japan peas and will take in return such useful seeds for
this? latitude and season? as you may have yet on hand.
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congressional friends. Hauled on the congressional carpet
for such conduct, he used this opportunity plus his 1837
report to urge the creation of a central agency to receive and
distribute new seeds, plants, and information concerning
them, as well as to encourage agriculture in other ways.
His appeal was successful and such an agency was set
up in the Patent Office in 1839 with an appropriation of
$1,000 for the plant distribution work and for gathering
agricultural statistics. This was the first appropriation ever
made for agriculture by an American congress; it marked the
beginning of the U.S. Department of Agriculture (USDA).
Ellsworth’s annual reports, an innovation, dealt mostly
with agriculture rather than with patents. By 1843 his office
was distributing free of charge 12,000 packets of seeds a
year. He resigned his position in 1845 with a government
policy of plant introduction firmly established and supported
financially–though meagerly. Subsequent commissioners
continued Ellsworth’s work, making the Patent Office the
center of governmental agricultural activity from 1836
to 1862. In 1847 more than 60,000 packets of seeds were
distributed.
In 1849 the Patent Office was transferred from the
State Department to the newly created Interior Department.
From this time on the annual report, titled Report of the
Commissioner of Patents, Agriculture, was separate, but still
done by the Commissioner of Patents.
In 1852 congress gave the Patent Office special authority
for the purchase of seeds and in 1854 included cuttings.
From June 1853 to 1860 Daniel J. Browne was in charge
of the Agricultural Division of the Patent Office. Browne
emphasized the importance of the of the “introduction and
naturalization of new and useful vegetable products, hitherto
unknown in the United States.” In 1854-55 Browne collected
plants and seeds in Europe as the first U.S. governmental
plant explorer.
It was during Browne’s term of office that the Office
first distributed soybeans. The first soybeans were received
in 1852 from A.H. Ernst of Cincinnati, Ohio. He (and many
subsequent writers during the mid-1800s) called soybeans
“Japan Peas” since the ancestors of the seeds he sent had
come from Japan via San Francisco, California, in March
1851, and thence into Illinois and Ohio. During 1853 the
Patent Office distributed a few soybeans which it called
“Soja beans” or “peas from Japan.” The next year, in the
Report of the Commissioner of Patents, Agriculture for the
year 1853 (published in 1854), Ernst wrote a 2-page article
on the Japan Pea, describing and praising the new plant,
telling how it came to the U.S. from Japan, and giving
instructions for its cultivation. This article, plus preliminary
remarks on pages v-vi of the Report, elicited many requests
for soybean seeds, which were distributed to farmers starting
in early 1854. Letters from 3 farmers who tried growing
(and sometimes eating or feeding) the seeds were published
in the next year’s Report (published in 1855), and letters

from 4 more farmers were published in 1856. Many other
letters from farmers concerning soybean trials were received
by the Agricultural Division of the Patent Office but never
published–though they are still stored in the National
Archives. Many of these reports from farmers contained the
earliest date seen for the cultivation of soybeans in various
U.S. states.
An illustration shows Henry Leavitt Ellsworth. Address:
Washington, DC.
10. Munch, Frederick. 1855. [Japan peas]. Letters and
Reports of the Agricultural Division of the Patent Office,
1839-60. Vol. 7. p. 1228-29. Nov. 25.
• Summary: “The Japan pea is one of the finest looking
vegetables in the garden, grows prolific [sic], bears well, is
not injured by insects, & requires but moderate attention; our
season is just long enough to have it fully matured.”
Note: This is the earliest document seen (June 2011)
concerning soybeans in Missouri, or the cultivation of
soybeans in Missouri. This document contains the earliest
date seen for soybeans in Missouri, or the cultivation of
soybeans in Missouri (Nov. 1855). First cited by Graff 1949.
Address: Marthasville, Warren County, Missouri.
11. Herndon, Jno. [John] B. 1855. To the editors of the
Louisville Bulletin: The Japan pea. Louisville Bulletin
(Kentucky). Nov. Letter dated 1 Nov. 1855.
• Summary: “Gentlemen: I obtained from the Commissioner
of Patents last spring two seeds of this fruitful vegetable
(reported to be a native of Japan), from the product of which
we raised this season one gallon of peas–or one thousand
pods, containing aggregately three thousand seeds. Its habit
of growth is bushy, upright, woody, and stiff, branching
near the ground, and attaining a height of three or four feet.
The leaflets are large, resembling those of an ordinary bean,
occurring in sets of three, with long, quadrangular stems. The
flowers, which are small and white, but rather inconspicuous,
sometimes having purple centers, grow in thick clusters,
nearly covering the principal branches of the plant, and are
succeeded by downy pods, from an inch to an inch and a
half in length, each containing from one to three compressed
oval beans, when green, but unmarked and of a buff color,
resembling peas when dry. The stalks appear to be too
woody for fodder in a dried state, though they may be used
as such, together with the large thick beans, when green. The
excellency of the seed at maturity, when properly cooked, for
winter food, both for man and animals, has been fully tested.
“This product may be planted in this latitude, one seed
in a place, at the distance of three feet apart, from the last of
April to the first of July.
“In short, taking this plant altogether, it is one of the
finest productions I ever saw; and I am satisfied, from its
hardihood to resist drought and frost, together with its
enormous yield, that it will prove a great acquisition to the
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farmers of the Valley of the Mississippi.
“Jno B. Herndon, Mayslick, Ky., Nov. 1, 1855.”
Note 1. This is the earliest document seen (April 2016)
concerning soybeans in Kentucky, or the cultivation of
soybeans in Kentucky. This document contains the earliest
date seen for soybeans in Kentucky, or the cultivation of
soybeans in Kentucky (spring 1855, at Mayslick).
Note 2. Talk with Heather Pritchard, Library Technician,
Periodicals and Microforms, William T. Young Library,
University of Kentucky at Lexington. 2004. Jan. 14. This is
a rare newspaper, published once daily except Sundays. The
official title printed on each issue is the Louisville Evening
Bulletin, but almost all letters to the editor are addressed
to the Louisville Bulletin. During the 1980s the Kentucky
Newspaper Project made every effort to locate as many
issues as possible; when they could find no more, in Dec.
1985, they created a microfilm of the surviving ones. About
half of all issues in 1855 have been lost. Each issue in 1855
consisted of 6 pages, of which 3 were advertisements, with
only a few letters to the editor in each issue. Today Heather
looked very carefully, twice, through every non-ad page
of every existing issue in November and December 1855,
paying special attention to the letters to the editor. The issues
for Nov. 1, 3, 6, 8, 13, 14, etc. are missing. She could not find
the original published letter. Fortunately Soyfoods Center
has a photocopy of the original that still exists at the National
Archives in a letter that Herndon wrote to the Agricultural
Div. of the Patent Office in 1856.
Location of that letter: Letters and Reports of the
Agricultural Division of the Patent Office, 1839-60. Vol. 10.
p. 779-80. Feb. 14, 1856. Address: Mayslick, Kentucky.
12. Browne, D.J. 1855. Agricultural operations of the United
States Patent Office. American Institute of the City of New
York, Transactions p. 587-632. For the year 1854.
• Summary: In the section on “Legumes” (p. 596) we read
(p. 598): “Japan pea, also described in last year’s report, and
has been since cultivated with remarkable success.
“Soja bean (soja hispida), procured by the Japan
expedition; two varieties, the ‘white’ and the ‘red-seeded,’
both of which are employed by the Japanese for making soy
[sauce], a kind of black sauce, prepared with the seeds of this
plant, wheat flour, salt and water. This ‘soy,’ or ‘soja,’ which
is preferred to the kitjap [ketjap, kecap] of the Chinese, is
used in almost all their dishes instead of common salt. The
soy may be made as follows: take a gallon of the beans of
this plant and boil them until soft, add bruised wheat one
gallon; keep them in a warm place for twenty-four hours,
then add common salt one gill, and water two gallons, and
put the whole into a stone jar and keep it tightly closed for
two or three months, frequently shaking it, and then press out
the liquor for use. The seeds of this plant, to be cultivated,
only require to be sown in a warm sheltered situation, at the
time of planting Indian corn, and cultivated as any garden

bean.” Address: Philadelphia, Pennsylvania.
13. Danforth, John. 1855. The Japan pea. Report of the
Commissioner of Patents, Agriculture. p. 194. For the year
1854.
• Summary: “Last May, I planted four Japan peas, from
which I raised, in number, thirteen hundred and seventy-six
[1376], measuring about a pint. As this plant appears to be
well adapted to our climate, I have reserved my peas for
planting next year.”
Note: This is the earliest document seen (March 2016)
concerning soybeans in Connecticut, or the cultivation of
soybeans in Connecticut. This document contains the earliest
date seen for soybeans in Connecticut, or the cultivation of
soybeans in Connecticut (May 1854). Address: New London,
New London County, Connecticut.
14. Pratt, S.D. 1855. The Japan pea. Report of the
Commissioner of Patents, Agriculture. p. 194. For the year
1854.
• Summary: “The Japan peas sent to me last spring, eight
in number, were planted on the 3rd day of June. The ground
was made mellow with a hoe, and the peas were planted
about one foot apart, like garden beans. Six of them came up
within a week and presented a thrifty, vigorous appearance.
The season was the dryest [sic] within the recollection of our
oldest inhabitants; and when the garden plants were drooping
and wilting from excessive drought, they retained a fresh,
healthy appearance.
“These peas were planted so late that they did not
mature before the last of October, after several frosts, and
two or three of the plants were broken down by accident; but
with all these things against me, I harvested about half a pint,
which will be distributed among farmers in this vicinity who
may be desirous to cultivate them. The plant in its growth
was not troubled with insects, and the downy covering of the
pods will prevent the fly or bug from inserting its ovipositor
into the green pea, and leaving there a rudimentary bug to
revel on the farmer’s toil and blast his hopes. The pea should
be planted at least two feet apart, about the time of cornplanting. That they can be successfully cultivated in Central
New York there is no doubt.” Address: Pompey, Onondaga
County, New York.
15. Victor, T. 1855. The Japan pea. Report of the
Commissioner of Patents, Agriculture. p. 194. For the year
1854.
• Summary: “In the latter part of April last, I planted six
Japan peas, from which, notwithstanding the unfavorableness
of the season, I raised seven hundred and twenty-six [726]
in number, or about one hundred and twenty [120] to one.”
Address: City and County of New York.
16. Champley, G. 1856. [Japan peas]. Letters and Reports of
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the Agricultural Division of the Patent Office, 1839-60. Vol.
10. p. 45-46. Jan. 7.
• Summary: “I should be highly gratified if you will forward
me a few seeds of The ‘Japan pea,’ The Chinese Sugar-Cane
[sorghum] & any other suitable for the extremely rich soil of
the Prairie.”
Note 1. This is the earliest document seen (Jan. 2017)
concerning soybeans in connection with (but not yet in)
Indiana. Presumably, the Patent Office sent him the soybeans
he requested. First cited by Graff 1949.
Note 2. As of 1 Nov. 2000 directory assistance has no
phone listings for anyone with the surname “Champley”
in Oxford, Indiana, or in Benton County, Indiana, or in the
surrounding area. Address: Oxford, Benton Co., Indiana.
17. Abbeyville Banner (South Carolina). 1856. The Japan
pea. Jan. 31. p. 1, col. 7.
• Summary: “The editors of the Philadelphia Ledger, less
than a year ago, received from the patent office, a number of
seeds of different varieties of plants, which was distributed
from the Ledger office around about the country, to various
individuals, for the purpose of testing their production, as
well as their adaptation to the different soils and climates
of the country. Many of these were seeds which had been
gathered in Europe and Asia, under the directions of the
intelligent head of the agricultural department of the patent
office. The Ledger says:
“’Among the rest was a new species of pea, called the
“Japan Pea,” which has created considerable interest among
cultivators on account of its prolific qualities, and the ease
with which it may be cultivated. As an instance of its great
productive power, we may mention that we have recently
seen a plant from one of these seeds raised by W.L. Sheaffer,
Esq., the Cashier of the Girard Bank [in Philadelphia,
Pennsylvania], which had upon its branches about four
hundred and fifty pods, the larger portion of which contained
from two to three peas each, or yielding about one thousand
per cent. This from a single pea, in a single year’s growth,
is something worthy of notice. If each pea possessed the
qualities of re-production in the same degree, we shall have
in the second year’s growth nearly half a million pods and
a million of peas. Our farmers, who are better skilled in
such calculations, can estimate the number of bushels this
would make, and what number of pounds it produces, at
sixty pounds to a bushel, the weight of peas and wheat to the
bushel being nearly identical.
“’This new and rare plant is found well adapted to our
soil and climate, and yields bountifully, whether planted in
rich or poor soil. It grows up about two and a half feet high
from a single stalk, putting forth branches stiff and woody,
like a shrub. It requires no poles or sticks to support it.–The
branches at the end of the season become covered with
downy pods, about two inches long, each containing from
two to three peas of a cream color, and very hard. When

boiled, the pea becomes exactly like a buff bean. It is very
nutritious in its qualities, and makes an excellent winter food
for man. It is planted about the usual time of planting corn,
in rows three feet apart. Blossoms are said to be beautiful in
appearance, some yellow and some violet. The leaves grow
just beneath the bunches of pods.
“’The plant was obtained in 1851, from some Japanese
sailors, who were wrecked on a coral island in the Pacific,
and saved by some American seamen. The crew of the
wrecked vessel had supported themselves for a number
of days solely on these peas. One of the American sailors
got some of them, took them to Oregon, whence they
were carried to Ohio, from which State they have been
disseminated, through the patent office, over the Union.’”
Note 1. One source (Kellner 1886) says that “buff bean”
is Canavalia incurva, but the term does not appear in any
dictionaries we have consulted.
Note 2. The story of how the Japan pea [soy bean] came
to America via shipwrecked Japanese sailors and was then
taken to Ohio has undergone considerable alteration in the
process of repeated retelling.
18. Donohue, John. 1856. [Japan peas]. Letters and Reports
of the Agricultural Division of the Patent Office, 1839-60.
Vol. 10. p. 751. Feb. 14.
• Summary: “M. Brown Esq: Sir I received? from you last
spring 28 Jappan [sic, Japan] pea 26 of them came up, and
from our pea I counted 2000 and I think that they [illegible
word] 1500–I had some of them cooked and found them to
be the [illegible word] pea I’ve eat.”
Note: This is the earliest document seen (Jan. 2017)
concerning soybeans in Maryland, or the cultivation of
soybeans in Maryland. This document contains the earliest
date seen for soybeans in Maryland, or the cultivation of
soybeans in Maryland (spring 1855). First cited by Graff
1949. The name of the author’s town is difficult to read. It
also looks like Hardigran. Address: Havre de Grace, Harford
Co., Maryland.
19. Herndon, Jno. B. 1856. [Japan peas]. Letters and Reports
of the Agricultural Division of the Patent Office, 1839-60.
Vol. 10. p. 779-80. Feb. 14.
• Summary: The writer encloses a newspaper clipping titled
“The Japan Pea,” which he wrote on 1 Nov. 1855 to the
editors of the Louisville Bulletin (which see), accompanied
by these words: “Please accept the enclosed Statement: any
use you may make of it in your Agricultural Report will be
agreeable to me.”
First cited by Graff 1949. Address: Mayslick, Kentucky.
20. Bartlett, L. 1856. The Oregon pea (Letter to the editor).
Country Gentleman 7(11):170, col. 2. March 13. Whole No.
167.
• Summary: “In an editorial, headed ‘A Run through the
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Patent Office Report,’ in Co. Gent. [Country Gentleman],
Feb. 7th [p. 90], it is said–’no reports of trials made in
growing the Oregon pea in the more northerly states have yet
been made public.’ This is a mistake. In the spring of 1854,
I received from the Patent Office a package, each of the
Oregon and Japan peas. I furnished an account of the result
of my trial with them, for the Granite Farmer, which was
published in that paper of Feb. 17th, 1855.
“The two kinds of peas were planted on the 12th of May,
in a warm, deep loamy soil; well sheltered from the north
winds. They were frequently hoed; and about the 20th of
September, they had grown some three feet high. The Japan
pea had at that time, many clusters of pods, and some of
the earliest were fit for shelled beans. The Oregon had just
commenced blooming, when a heavy frost 25th of Sept.,
nipped them in the buds. Two of my neighbors planted the
peas with precisely the same results. In Tennessee and Ohio,
these peas may be fully entitled to all the praise they have
received in the Patent Office Reports; but in New Hampshire,
I think they are of no more agricultural value than the cotton
plant or sugar cane.
“I planted on the same soil, and under the same
treatment, several kinds of beans, peas, and early potatoes.
These, all produced well; and had they been harvested for
that purpose, they would have afforded much more forage
for cattle and sheep–or much more material for plowing
in, as green manure, than either the Japan or Oregon pea.
The Editor of the Granite Farmer, in a note following my
communication, says–’we distributed scores of packages of
the peas referred to, and requested our friends to experiment
with them in various ways. The result in no case was
favorable, and we readily came to the same conclusion
expressed by Mr. Bartlett.’
“There were two articles published last year in the
Rural New Yorker, on the Oregon pea, one from Michigan,
and the other from some portion of western New-York, in
neither case, if I recollect aright, did they mature. From the
statements here given, I think it is not a suitable plant for
these northern regions, nor is the Baden corn–yet the corn
and the peas, do well farther south, and so does the sugar
cane and cotton plant.” Address: Warner, New Hampshire.
21. Danforth, John. 1856. [Japan peas]. Letters and Reports
of the Agricultural Division of the Patent Office, 1839-60.
Vol. 11. p. 7-72. March 18.
• Summary: See next page. “Hon. Charles Mason, Patent
Office, Washington [DC]: I learn from a Gentelman [sic]
in Kentucky that you have not got any of the Japan Peas
in your office at Washington. If this is true I will send you
a small lot. Say one pint or a quart. I have had over forty
applications for those peas this season and have furnished
the all with [sic] a few, by mail without price pay or reward,
requesting them to make their? Report & Return to the office
at Washington.”

Note: First cited by Graff 1949. Address: New London,
Connecticut.
22. Southern Cultivator. 1856. Japan pea (Letter to the
editor). 14(3):99. March.
• Summary: From: Pittsburg Western Horticulturist:
“Several years ago we received this bean (wrongly called
a pea,) from a correspondent in Europe, who spoke of it as
something new in the leguminous way. Since then it has been
distributed by the Patent Office, and highly recommended
for domestic use and as food for stock. This season we
have grown it in sufficient quantity to test its value for
either purpose. Unless it possesses hidden virtues it is not
worth cultivating, and may be classed with the number of
horticultural humbugs lately imposed upon the public desire
for novelty.”
A description of the plant and its beans (the size and
shape of a “Tom Thumb Pea”) is given. In Pittsburg “our
seasons are too short for its growth. It is totally unfit for
food while green, and not superior to the common pea when
ripe. Animals have no relish for the stalks, especially after
the fruit is ripe; and when we consider that it is a great
impoverisher of the soil, it is an injury to cultivate it as a
crop.”
23. Bartlett, Levi. 1856. The Oregon pea [and Japan pea].
Cultivator (The) 4(4):117-18. April. Third Series. [3 ref]
• Summary: “In the spring of 1854, I received from the
Patent Office a package each of the Oregon and Japan peas.
I furnished an account of the result of my trial with them,
for the Granite Farmer, which was published in that paper of
Feb. 17th, 1855.” A long quote follows.
Note: Piper (1914, p. 551) states that an early name
for the mung bean in the USA was the “Oregon pea under
the erroneous idea that it came from that region.” Address:
Warner, New Hampshire.
24. Wyche, John J. 1856. [Japan peas]. Letters and Reports
of the Agricultural Division of the Patent Office, 1839-60.
Vol. 11. p. 641-42. May 31.
• Summary: This handwritten, faded letter is hard to read.
“Accompanying (?) this you will (?) receive a lot of Japan
Peas, which it is not too late to distribute in the South to
which indeed it is better adapted than to the North. In return
for the multiplied favors received from your Department I
hope this fall (?) to be able to send (?) a number of new (?)
seeds I have now under cultivation...”
Note: This is the earliest document seen (Jan. 2017)
concerning soybeans in North Carolina, and (probably) the
cultivation of soybeans in North Carolina. This document
contains the earliest date seen for soybeans in North Carolina
(May 1856). Henderson is a city in the north central part of
the state. The population in 1980 was about 13,500. First
cited by Graff 1949. Address: Henderson [Vance County],
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North Carolina.
25. Dennis, Wilson. 1856. The Japan pea. Cincinnatus (The)
(Farmers’ College, College Hill, Ohio) 1(8):364-65. Aug. 1.
• Summary: “Friend Miner:–Among the different varieties
of seeds I have recently received from the Patent Office,
was a new species of pea, called the Japan pea, which has
created considerable interest among cultivators here, on
account of its prolific qualities, and the ease with which it
may be cultivated. As an instance of its great productiveness,
I may mention the case of a single plant, cultivated in
this neighborhood, which had upon its branches over
four hundred pods, the larger portion of which contained
from two to three peas, (mostly three,) yielding about one
thousand per cent. This, from a single pea, in a single year’s
growth, is something worthy of notice. If each pea possessed
the qualities of reproduction in the same degree, we should
have in the second year’s growth, nearly half a million
of peas. I will leave it to others, (who are perhaps better
skilled,) to estimate the number of bushels this would make,
and what number of pounds it produces, at sixty pounds to
a bushel, the weight of peas and wheat to the bushel being
nearly identical.
“This new and rare plant is found well adapted to our
soil and climate, and yields bountifully, whether planted
on rich or poor soil. It grows from two and a half to three
and a half feet high, putting forth long branches, stiff and
woody, like a shrub. The leaves are large, resembling those
of an ordinary bean, growing in sets of three, with long
quadrangular stems. The flowers, which are small and white,
but rather inconspicuous, grow in thick clusters, nearly
covering the branches. These are succeeded by downy pods,
from one inch to an inch and a half in length, each containing
from two to three oval peas. When boiled, the pea is very
nutritious in its qualities, and makes an excellent food for
man or beast. It should be planted about the usual time of
planting corn, in rows from two and a half to three feet apart,
one or two in a hill, and cultivated in the same manner. It
requires a rather long season to ripen, but will mature its
seeds where Indian corn can be grown.
“The plant was obtained in 1851 from some Japanese
sailors, who were wrecked on a coral island in the Pacific,
and saved by some American seamen. The crew of the
wrecked vessel had supported themselves for a number
of days solely on these peas. One of the American sailors
obtained some of them, and took them to Oregon or
California, from whence they were carried to Ohio, from
which State they have since been disseminated through the
Patent Office over the Union. Should any of the readers
of this paper wish to make a trial of the above pea, I will
forward them a few (gratis), as far as they will go, and
should I not be able to supply all this Spring, I will try to
supply the others next Fall. A letter containing a prepaid
envelope superscribed with the applicant’s post-office

address, will insure a return of peas.”
Note: This may well be the earliest document seen
(May 2016) of soybeans in Oregon, yet the word “or” in the
sentence makes it uncertain. We do not know whether these
soybeans were cultivated in Oregon, and, if so, where and
by whom and with what results. Address: Applebachsville,
Bucks Co., Pennsylvania.
26. L. 1856. Inquiries and answers: Japan peas. Country
Gentleman 8(19):304. Nov. 6. Whole No. 201.
• Summary: “I occasionally receive some new-fangled
affairs from my friends or the Patent Office, which I do not
know what to do with. I have some on hand at present, in
the shape of Japan peas. Will you have compassion on my
ignorance, and tell me what to do with them, and what use
to make of them? Must I stick them, or do they belong to a
species which I once found in an old seed-bag, labelled as
‘pese which dose not vine.’ L. Ulster Co., N-Y.”
Answer: “The Japan pea is a bushy upright plant,
growing three or more feet in height, and branching near the
ground. To secure large and showy plants, the seed should
be planted one in a hill, at a distance of about three feet. It
will not probably ripen its seed so far north as Ulster, but if
it does, you may cook it for your own use, if fond of peas–or
feed it to your pigs.”
Note: The next question is about Dioscorea Batatas.
Address: Ulster County, New York.
27. Coy, Edward L. 1856. Trial of seeds from the PatentOffice. Country Gentleman 8(25):397. Dec. 18. Whole No.
207.
• Summary: In answer to an inquiry in the Co. Gent.
[Country Gentleman], a few weeks since, respecting this
far-famed pea, I am induced to give my experience with it.
Last spring I received from the Patent Office a package of
the seed. I had heard and read so much in its favor, that I
was desirous of raising all I possibly could from what little
seed I possessed. Therefore I selected a warm rich portion of
my garden–made it still richer by manuring with well rotted
barn-yard manure. I planted them the 1st of May. They came
up in about ten days and grew finely. They made showy,
beautiful plants; in fact, I had nothing in my garden that
attracted more attention.
“But the plants were all I got for my trouble. The peas
were not ‘forthcoming.’ At the time of our first heavy frost
(Oct. 15) they were about half grown. The frost did not
kill them at once; but they did not grow any after it. The
experience of others in this section agrees with mine, as to
their adaptation to the climate of Northern New-York. A few
of the plants were exhibited at our County Fair, that were as
green as mine. In fact, I doubt if they can be ripened (unless
under glass) as far north as this.” Address: West Hebron,
New York.
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28. L. 1856. Japan peas. Cultivator (The) 4:376. Dec. Third
Series.
• Summary: The writer asks how to cultivate the Japan peas
that he received from the Patent Office. “The Japan pea is
a bushy, upright plant, growing 3 or more feet in height,
and branching near the ground. To secure large and showy
plants, the seed should be planted one in a hill at a distance
of about 3 feet. It will not probably ripen its seed as far north
as Ulster, but if it does, you may cook it for your own use, if
fond of peas, or feed it to your pigs.” Address: Ulster County,
New York.
29. Annalen der Landwirtschaft in den königlichpreussischen Staaten. 1856. Bericht des General-GartenDirectors Lenné ueber die Resultateder Anbau-Versuche mit
den von dem Koeniglichen Landes-Oekonomie-Collegium
vertheilten oder anderweitig begozenen Saemerien [Report
of the General Garden Director of Lenné on the results of
cultivation trials using seeds sent by the Royal LandesOekonomie- Collegium or obtained in other ways].
14(27):107-167. See p. 107-08, 135. [Ger]
• Summary: The 1st section titled “Oilseeds” (Hülsenfrüchte,
p. 107-08) mentions: “Japan Pea. Soja hispida” and White
beans from China.” Both were obtained from the Patent
Office in Washington, DC, via Mr. von Gerold on 28 Dec.
1854.
The section on “Beans” (Bohnen) mentions “5. Peas,
Erbse.” Apparently Soja Hispida. These seeds probably came
from Japan.
Note: In the title, a collegium is a group in which each
member has about equal weight.
30. Danforth, John. 1856. The Japan pea: Condensed
correspondence. Report of the Commissioner of Patents,
Agriculture. p. 256. For the year 1855.
• Summary: “In April last, I planted thirteen hundred and
seventy-six Japan peas, from which I raised 4 quarts of seed.
Some of the pea-vines I used as green fodder for my cattle.”
Note: This is the earliest English-language document
seen (Nov. 2016) that uses the term “green fodder”
(regardless of hyphenation). Address: New London, New
London County, Connecticut.
31. Lindsley, W.D. 1856. The Japan pea: Condensed
correspondence. Report of the Commissioner of Patents,
Agriculture. p. 257. For the year 1855.
• Summary: “On the 15th of May last, I planted a parcel of
Japan peas in a rich, loose, sandy soil; but they did not all
ripen before we were visited by frost. I planted others on
the 31st of May and again on the 15th of June. It is almost
needless to say that none of the latter matured their pods.
They should be planted in hills or drills, 4 feet by 3 feet
apart, and one stalk in a place.
“This pea is one of the most productive I have met with,

and is well adapted for field-culture, as it has but one stalk,
which sends forth numerous branches, every part of which
are covered with pods well filled. It is not good for culinary
use; but is excellent for domestic fowls and for stock. Poultry
are remarkably fond of it, and fatten much more rapidly than
when fed on corn.” Address: Sandusky City, Erie County,
Ohio.
32. Luce, John B. 1856. The Japan pea: Condensed
correspondence. Report of the Commissioner of Patents,
Agriculture. p. 256. For the year 1855.
• Summary: “The package I now send, contains a part of
the produce of a tablespoon of Japan peas, planted on the
22d of June last [1855]. They were raised without any rain,
not enough in a single shower to lay the dust, from the time
of planting until after the first few pods had matured. The
yield was half a bushel of choice seed. They were raised in
a cotton-field, being planted singly, in the missing hills, and
received the same treatment as the cotton. The soil was a
rich sandy loam, in the Arkansas ‘bottom.’ I raised others in
a very poor upland, in a peach orchard. They were planted in
drills, worked but once, and suffered much from the shade,
as well as from drought; yet the yield was fair.”
Note: This is the earliest document seen (Feb. 2017)
concerning soybeans in Arkansas, or the cultivation of
soybeans in Arkansas. This document contains the earliest
date seen for soybeans in Arkansas, or the cultivation of
soybeans in Arkansas (22 June 1855). Address: Fort Smith,
Sebastian County, Arkansas.
33. Weaver, Abram. 1856. The Japan pea: Condensed
correspondence. Report of the Commissioner of Patents,
Agriculture. p. 256-57. For the year 1855.
• Summary: “I planted twenty-three of the Japan peas, I
received from the Patent Office, of which number eighteen
grew. They were cultivated in my garden, on the 20th of
May, and ripened say from the 15th of August to the 15th
of September. I planted them 3 feet apart, two peas in a hill,
and when fully grown, the branches were touching, the main
stalk attaining about 3.5 feet in height. The summer was
unusually dry. They were kept clear of weeds, but were not
watered, except by rain, while growing. I am fully satisfied
that, in an ordinary season, they would attain a height of 4 or
5 feet. I think more bushels of these peas can be raised to the
acre than of corn. I had some of them cooked, while green,
at their largest size, and found them delicious. I am of the
opinion that a few acres, grown for the purpose of turning
hogs in, to feed on them, before commencing to give them
corn, would be a valuable crop. The stalk will stand as firmly
as corn.”
Note 1. This is the 4th earliest English-language
document seen (June 2009) that mentions green vegetable
soybeans.
Note 2. This is the earliest document seen (June 2009)
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that describes the cultivation of green vegetable soybeans in
a home garden, and also the first in which the author states
that he likes them. Address: Bloomfield, Davis County, Iowa.
34. Abell, B.Z. 1857. [Japan peas]. Letters and Reports of the
Agricultural Division of the Patent Office, 1839-60. Vol. 15.
p. 259-60. Jan. 15.
• Summary: “Hon. Charles Mason. Dear Sir. Of the Japan
Peas I received, I planted eight, from which, I gathered about
one quart of peas fit for planting. They received no extra
care. Our mode of cooking is, to soak them, in warm water
over night, & boil next day. By this method, we have an
agreeable substitute for green peas thrwo? [sic, throughout?]
the fall, winter, and spring.
“Cooked in this way, they are, in taste, very much like
the Lima Bean. By most who have tried them here they are
thot [sic, thought] to be a valuable addition to the list of
garden products. They will stand quite a frost without injury.
“Should you have at your disposal a few seeds of the
Chinese Sugar Cane (Sorghum Sacc?) & of the Improved
King Phillip Corn, it would give us pleasure to try them,
distribute, and report concerning their adaptability? to our
soil, which, as you are aware?, is upon the sandstone that
underlies the coal [illegible word].”
First cited by Graff 1949. Address: Welchfield, Geauga
Co., Ohio.

“Japan and Oregon Peas and Pea? [illegible word] Hoo
Sung Seed? I can send you some more Japan Peas & some
Mexican Turtle South Beans if you wish.”
Note 1. First cited by Graff 1949, p. 111. The binding of
this volume obscures some of the text of this letter.
Note 2. Piper (1914, p. 551) states that an early name
for the mung bean in the USA was the “Oregon pea under
the erroneous idea that it came from that region.” Address:
Huntington, Pennsylvania.

35. Coy, Edward L. 1857. Trial of seeds from the Patent
Office. Cultivator (The) 5(1):29. Jan. Third Series.
• Summary: “Japan pea–...Last spring I received from the
Patent Office a package of the seed. I had heard and read so
much in its favor, that I was desirous of raising all I possibly
could from what little seed I possessed.” He planted the
seeds on May 1. The plants grew well but “the peas were not
‘forthcoming.’ At the time of our first heavy frost (Oct. 15)
they were about half grown. The frost did not kill them at
once; but they did not grow any after it. The experience of
others in this section agrees with mine, as to their adaptation
to the climate of Northern New York. A few of the plants
were exhibited at our County Fair that were as green as mine.
In fact, I doubt if they can be ripened (unless under glass) as
far north as this.” Address: West Hebron, New York.

37. Lindsley, W.D. 1857. [Japan peas]. Letters and Reports
of the Agricultural Division of the Patent Office, 1839-60.
Vol. 15. p. 1045-46. Feb. 28.
• Summary: “On the first day of May last, I planted one
acre with the Jappan [sic] Pea, the product of a parcel of
peas I received from the Patent Office in 1856... The pea,
though planted on the same day, and in the same field [as
the corn], came up in good order, but grew slowly owing
to the backwardness of the season and drouth. In fact they
did not all ripen? before the fall of frost, but the yield was
abundant. I harvested 2 square rods & procured sixty lbs.
The yield per acre 4,800 lbs. I planted the peas with my corn
drill in rows 2? ft apart & gave them the same attention I do
my corn. After the pea had become dry, I allowed my hogs
to harvest them at their leisure. I was surprised at the avidity
they ate them. I then turned in my sheep, & finally my cattle
& horses, & all ate them with a relish, that satisfied me, that
it is one of the most valuable plants the farmer can raise. The
main stalk grows from 3 to 4 ft high & remains? erect? for
months after the pea is ripe & not a pea? is lost when sheep
& hogs do the harvesting. The pod does not open like other
peas when ripe, or frosted. I believe them to be superior to
corn for fattening sheep, & equally as good for hogs. I shall
raise acres? the coming season? for my stock to feed upon
the coming winter. Respectfully...”
Note 1. This is the earliest document seen (July 2002)
concerning the feeding of soybeans or soy products to sheep.
Note 2. This is the earliest document seen (July 2002)
concerning the feeding of soybeans to cattle, but it is not
clear whether these were dairy cows or beef cattle.
Note 3. First cited by Graff 1949. Address: Sandusky,
Ohio.

36. Read, John. 1857. [Japan peas]. Letters and Reports of
the Agricultural Division of the Patent Office, 1839-60. Vol.
15. p. 795-98. Feb. 12.
• Summary: “Chas. Mason... The Japan Pea I have cultivated
for three years very successfully and? this? distributed very
generally and are? proved suited our climate.
“They are an excellent article of diet in winter use. From
personal experience they are the most productive article I
ever cultivated.
“I send you by this day’s mail a few samples of the
above [illegible word].”

38. Hopkins, Thomas H. 1858. [Japan peas]. Letters and
Reports of the Agricultural Division of the Patent Office,
1839-60. Vol. 20. p. 27. Feb. 13.
• Summary: “Dear sir: Although personally unknown to
you, I take the liberty of writing to request the favor of
some seeds from your Department.” He requests many
seeds, including one “paper” of “Japan Peas,” one each of
“King Philip Corn,” “Earth Almond” [chufa], and “Mangold
Wurzel,” and two of “Chinese Yams.”
Note 1. The term “paper” appears several times in the
letter. Perhaps it was a colloquial expression for a seed
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packet or envelope. This letter extends over three pages, but
was assigned the single page number 27.
Note 2. This is the earliest document seen (May 2016)
concerning soybeans in connection with (but not yet in) New
Mexico. The soybeans were probably sent to Mr. Hopkins,
and he probably tried to grow them. Address: Santa Fe, New
Mexico.

40. Country Gentleman. 1858. Japan peas (Letter to the
editor). 11(11):177, col. 2. March 18. Whole no. 271.
• Summary: “’A Shaker,’ Watervleit [Albany Co., New
York], informs us that he has tried the red and white Japan
peas from the Patent Office, and found them both worthless
for this section.”

and Cochin China, which countries it has reached in some
unknown way. On the other hand, six species of Arachis
certainly belong to the Flora of Brazil, and the older authors
also mention the cultivation of Arachis hypogaea under the
names of Mandubi, Anchic, and Mani, on which account
there is little reason to doubt its American origin. The
thick tuberous seeds are frequently eaten raw, but are very
palatable when roasted. The oil from it is excellent, and is
much esteemed in India.”
Also discusses “the bean (Vicia faba, Linn., Faba
vulgaris, Mönch.),” lupines (Lupinus hirsutus, L. albus, and
L. termis), lentil (Ervum lens), pea (Pisum sativum), Chickpea, Flat-pea (Lathyrus sativa), and kidney bean (Phaseolus
vulgaris) (p. 316-17).
Note 2. This is the earliest English-language document
seen (June 2008) that uses the term “Chick-pea” (or “chickpea” or “chick pea”). We read: “The Chick-pea (Cicer
arietinum, L. {Greek name}, Theophrastus), is an important
kind of pea to the East. The Jews, Greeks, and Egyptians
cultivated it in ancient times, and it was also used as an
object of devotion, at an early period, even in India, as is
shown by the Sanscrit [Sanskrit] names. The common class
of Greeks even now make use of it, both raw and roasted,
during the winter months, and employ it as a substitute for
coffee. It is also cultivated frequently, at the present day, in
Egypt, as far as Abyssinia, and, according to Th. Kotschy,
is one of the most generally distributed of cultivated plants
on the heights of Lebanon as well as in Spain. This plant
is represented as almost growing wild in the Caucasian
countries, in Greece, &c, and is also found run wild here
and there in the fields of Middle Europe.” It was “introduced
into the model farm of Charlemagne” (p. 317). Address: Dr.,
Germany.

41. Unger, F. 1860. On the principal plants used as food by
man. Report of the Commissioner of Patents, Agriculture. p.
299-362. For the year 1859. See p. 318. Translated from the
German.
• Summary: Page 318 states: “Soja hispida, Monch. (Soja
japonica, Sav.), or Soy, from Japan, is cultivated in Southern
Asia and Europe.
Note 1. The author is using the word “Soy” to refer to
the soybean plant rather than to soy sauce.
“What the previously mentioned legumens [legumes]
are to the colder portions of the earth the Ground nut
(Arachis hypogaea, L.) is to the warmer zone. This plant was
known neither to the ancient Egyptians and Arabians nor to
the Greeks. The latter certainly did not understand this plant
under the name of arachos [written in Greek letters], which
was probably a species of Vicia. It has been cultivated for
a long time on the west and east coast of Africa, and only
quite recently introduced into the Mediterranean regions. A
Hindostan [Hindustan] name alone exists for it in Asia. In
modern times only, it has been cultivated generally in China

42. Williams, S. Wells. 1861. Notices of Chinese agriculture
and its principal products. Report of the Commissioner of
Patents, Agriculture p. 467-76. For the year 1860. See p.
474.
• Summary: “Agriculture has held a higher place in the
estimation of the Chinese, in comparison with other
pursuits, than among any nation of which we have definite
knowledge... The fabled founder of agriculture, called
Shin-nung [Shennong], i.e., the Divine Husbandman, was
likewise one of the five sovereigns, who are regarded as the
founders of the black-haired race of China; he flourished
during the fourth and fifth centuries after the deluge, and is
now worshipped as one of the tutelary gods of the Empire.
The ceremony of ploughing a field near Peking is performed
every spring by the Emperor or his proxy” (p. 467).
Note 1. This is the 2nd earliest English-language
document seen (May 2014) that mentions Shin-nung
(Shennong) or the Divine Husbandman.
Note 2. This is the earliest English-language document
seen (May 2014) that describes Shennong as “The fabled

39. Osmond, A.P. 1858. [Japan peas]. Letters and Reports of
the Agricultural Division of the Patent Office, 1839-60. Vol.
20. p. 26. Feb. 13.
• Summary: “D. Sir: A friend gave me last spring 3
Japan Peas which I planted in my back yard in the city of
Wilmington, Del. They vegetated nicely, but one plant was
by accident broken off. The others grew and matured and
without any cultivation the two peas produced 800 well
formed peas. As this is a better result than I had seen I
thought I would inform you of the result.
Note: This is the earliest document seen (March 2016)
concerning soybeans in Delaware, or the cultivation of
soybeans in Delaware. This document contains the earliest
date seen for soybeans in Delaware, or the cultivation of
soybeans in Delaware (spring 1857). First cited by Graff
1949. This letter has text on both sides of the page, but bears
the single page number 26. Address: Canterbury, Kent Co.,
Delaware.
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founder of agriculture,” thereby suggesting that he was a
legendary / mythical rather than an historical figure.
“A great number of plants are grown in various parts of
the country for the oil found in their seeds or nuts, which is
consumed in cooking, burning, or in the arts, while the refuse
cakes taken from the oil mills are returned to the ground as
one of the best manures known. Oil is expressed for these
purposes by simple pressure from the ground-nut (Arachis)
throughout the Southern and Central Provinces, and the nut
itself is baked for food.” The Chinese also use rape oil, castor
oil and the oil of the Sesamum, the Camellia sesanqua, and
the oleifera (the latter two are called tea oil), and the croton
Jatropha curcas.
“The list of leguminous and cruciferous plants cultivated
in China is a long one... An emulgent [filtered or milked
out] preparation of flour from the Dolichos bean, mixed
with ground gypsum or tumeric [turmeric], and a touch of
salt, called bean curd [tofu], accompanies every meal; the
same materials, differently prepared, are sent abroad as
Soy” (p. 474). Note 2. The author is referring here to the soy
bean, tofu, and soy sauce. Address: Author of “The Middle
Kingdom”.
43. The U.S. Department of Agriculture is signed into law by
President Abraham Lincoln (Early event). 1862. May 16.
• Summary: On 3 Dec. 1861, in his first annual message to
Congress, president Lincoln proposed the creation of “an
agricultural and statistical bureau” to represent farmers.
On 15 May 1862, Lincoln signed into law an act of
Congress establishing “at the highest seat of Government of
the United States a Department of Agriculture.”
Lincoln appointed as its first Commissioner Isaac
Newton, a farmer who had served as chief of the agricultural
section of the Patent Office since Aug. 1861. During the
nearly 5 years that he served as Commissioner, Newton
accomplished a great deal.
“In his first annual report, Newton outlined objectives
for the Department. These were: (1) Collecting, arranging,
and publishing statistical and other useful agricultural
information; (2) Introducing valuable plants and animals;
(3) Answering inquiries of farmers regarding agriculture; (4)
Testing agricultural implements; (5) Conducting chemical
analyses of soils, grains, fruits, plants, vegetables, and
manures; (6) Establishing a professorship of botany and
entomology; and (7) Establishing an agricultural library and
museum. These objectives were similar to the charges given
the Department by the Congress in its legislation establishing
the new agency” (Carabelli 1972).
“The basis for a library existed in the book and journal
collection of the Agricultural Division of the Patent Office.
This collection, comprising about 1,000 volumes, was
transferred to the new Department. Appropriations for library
material began in 1864. The first librarian of record was
Aaron Burt Gosh, a clergyman.”

44. July 2–The Morrill Land-Grant College Act, donating
public land to each of the states for colleges of agriculture
and the mechanical arts, is signed into law by President
Abraham Lincoln. Every state accepted the terms of the act
and established one or more such “land grant” institutions
(Important event). 1862.

• Summary: A photo shows Justin Morrill. Representative
(1855-1867) and a Senator (1867-1898) from Vermont,
most widely remembered today for the Morrill LandGrant Colleges Act that established federal funding for
establishing many of the United States’ public colleges and
universities. He was one of the founders of the Republican
Party. Photo from Wikipedia at Justin Smith Morrill.
45. Report of the Commissioner of Agriculture. 1867-1889.
Serial/periodical. Washington, DC: For the year 1867.
Frequency: Annual.
• Summary: Preceding title: Report of the Commissioner of
Patents, Agriculture. Followed by: Report of the Secretary of
Agriculture.
This new series of reports begins with the “Report of the
acting Commissioner of Agriculture, Hon. John W. Stokes,”
dated 25 Nov. 1867, which states [to His Excellency Andrew
Johnson, President]:
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“Sir: In consequence of the death of the late
Commissioner, Hon. Isaac Newton, which took place in this
city on the 19th day of June last, it becomes my duty, by
the terms of the organic act establishing this Department, to
submit to you a report of its transactions for the past year. In
so doing, it affords me great pleasure to be able to say that it
has been a year of great productiveness and prosperity to the
agricultural interest, and to the country.
“The discouragement resulting from the diminished
fruitfulness of preceding years has been partially relieved
by a recurrence of a fair measure of productiveness. Another
assurance has been added to the universal teaching of the
past, that seed-time is followed by the harvest as sure as
day is preceded by the dawn. It is this certainty of results
in proportion to the measure of judgment and industry
employed, that gives to husbandry its safety and stability, its
freedom from preying anxieties, and its ability to supply the
most pressing wants of the whole human family.
“Progress in Agriculture: It is gratifying to note the
evidences that are apparent even to the superficial observer
of the increasing interest of our people in the advancement
of agricultural science–of the quickened mental activities of
farmers, as shown by the widening demand for agricultural
books, newspapers, and the reports of this Department–of the
disposition to experiment, test alleged improvements, and
adopt labor-saving expedients–of the growing inclination
to employ in agriculture money, business energy, and active
enterprise, which are so successfully employed in other
departments of business.
“In nothing is this intellectual activity shown to be so
manifestly beneficent to the agriculture of the present era,
as in the improvement of agricultural implements. In 1847,
the number of agricultural patents granted was but 43; in
1863 it had increased to 390; in 1864 to 563; in 1865 to 642;
while in 1866 the wonderful increase to 1,778 was made; and
during 10 months of the present year the Patent Office has
issued no less than 1,777. Thus the number of agricultural
inventions perfected yearly is now more than forty-fold
greater than 20 years ago. Already has this nation surpassed
all others in the excellence and variety of its agricultural
machinery.”
46. Johnson, Samuel W. 1875. The agricultural experiment
stations of Europe. Report of the Sheffield Scientific School of
Yale University 10:12-31.
• Summary: “Farming is a perpetual trying of experiments
with soils, manure and crops, with cattle and cattle food,
with milk, butter and cheese, with plows, harrows, and
harvesters: with an almost endless list of things. The most
successful farmers–those who get the most out of their land,
their cattle, their crops, their fertilizers, their implements,
and their labor–are those who experiment themselves most
industriously, most skillfully, and most intelligently, and
who take the fullest advantage of the experiments of others.

The best agriculture is that which, in old countries, on
worn and intractable soils, has learned by long-continued
and varied experiment to make the gain of farming so sure,
that capitalists as willingly loan money to invest in farm
improvements as they put it into bank or railroad stock.”
“Chemistry, but a hundred years old, as we might say,
has escaped within twenty-five years from the apothecary
shop and the dye-house, and gone to work in the fields
without disguise. She has always worked there, but anciently
did her good deeds for the farmer in a fairy dress, and
remained altogether invisible to the common eye.
“About the middle of the last century, a lighthouse,
known as the Dunston Pillar, was built on the Lincoln Heath,
in Lincolnshire, England. It was erected to guide travelers
over a trackless, barren waste, a very desert, almost in the
heart of England; and long it served its useful purpose. The
pillar, no longer a lighthouse, now stands in the midst of
a fertile and rich farming region, where all the land is in
high cultivation. For twenty-five years no barren heath has
been visible, even from its top. Superphosphate of lime,
a chemical invention, first applied to land by the British
chemist Murray, and brought to the notice of reading farmers
by Baron Liebig, has been the chief means through which
this great change was effected. Superphosphate over great
stretches of English soil makes, or once made, the turnip
crop. Turnips there support sheep, and with sheep the English
farmer knows how to get rich on the poorest light lands.
“Liebig, in 1840, called attention to the chemical
composition of the guano of Peru. That very year a few casks
were imported into England as an experiment. The next year
2,000 tons were brought, and in sixteen years its aggregated
sales in Great Britain amounted to $100,000,000. Now
Britain, Germany, France, and our seaboard States cannot get
enough of it.
“Our State of Georgia is officially estimated to expend
$10,000,000 annually in the purchase of fertilizers, and
single towns in this State lay out thirty to fifty thousand
dollars for guano, phosphates, etc., besides using large
quantities of home supplies.
“Chemistry has taught agriculture how to utilize the
refuse of slaughter houses, and fisheries; the bones, the
flesh, the blood, which but a few years ago were a waste, a
nuisance, and a peril to the public health. It has found vast
mines of fossil phosphates in England, Canada, Norway,
Spain, France, Germany, South Carolina, Russia, and, but a
few weeks ago, in Austria: and has shown how they may be
quickly and profitably converted into a precious fertilizer.
“Chemistry, by discovering and accurately defining the
food-elements of vegetable growth, and by revealing their
sources and realizing the means of making them cheaply
available to the farmer, has triumphantly overcome one of
the previously insuperable obstacles to the development of
national wealth.
“Agricultural exports impoverish and ultimately
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exhaust any soil. Only a few favored regions are regularly
fertilized by the exceptional arrangements of nature. The
Nile valley, in Egypt, is annually top-dressed with the richest
and finest debris of the tropical jungles and forests of half
Eastern Africa, poured over all her acres by a never-failing
inundation, and with diligent irrigation is as fertile to-day as
it was two thousand years ago.
“But Italy, Germany, France, Britain, and the United
States, have seen, or are seeing, the productiveness of
thousands of their fields decline to a profitless minimum,
until lands once beautiful with harvests are desolate and
abandoned. But the artificial barrenness of exhaustion,
like the natural barrenness of the heath, or the sand-down,
yields to the touch of science; and in all the older countries
I have named, the work of reclamation is in full progress,
and barring some great calamity of politics or nature, we are
confident that the producing power of their soil will never
again be less than now, but will increase many fold in the
future, until they become gardens in all their breadth and to
the very hill tops.
“Many pages might be occupied in recounting the gain
which agriculture, like all our industries, has received at
the hand of science. It is but a few years since agriculture
has been taught in universities and in special agricultural
schools, because it is but recently that there has been
anything to teach beyond the routine of manual practice
that can be learned on any well managed farm. But now
the Professor of Agriculture, the Professor of Agricultural
Chemistry, the Professor of Vegetable Physiology, of Animal
Physiology, find superabundant occupation in acquiring,
systematizing, and communicating the facts and truths that
constitute agricultural science. If in this country their labors
in communicating are not excessive, it is because of special
circumstances which will soon be changed.
“Much of the advantage which agriculture has derived
from science has come to it in the same way that President
Clap cheapened the seed drill, viz: ‘out of regard for the
Publick.’ It was thus that Lawyer Tull, travelling for his
health among the vineyards of France, and reflecting on the
methods and results of vine culture, conceived those ideas of
horse-husbandry, which he afterwards became a landholder
for the sake of reducing to practice.
“It was thus that James Smith of Deanston, Scotland, a
manufacturer intent on bettering the life of his workmen, and
substituting wholesome gardening and cow-keeping for the
guzzling of beer and other village immoralities, learned those
lessons in the thorough drainage and subsoil-plowing of clay
lands that have added millions to the wealth and resources of
British farms.
“It was thus that Theodore de Saussure, of Geneva,
Humphrey Davy, of London, and Justus Liebig, of Giessen,
initiated those studies in Agricultural Chemistry and
Physiology, which have added, and are to add, other millions
to the wealth and resources of Europe and this country.

“The mowing machine was invented and brought almost
to perfection on the glebe of an English parsonage, by an
English clergyman, Rev. Patrick Bell. The cotton gin, which
raised a barely useful plant to a sudden commercial and
manufacturing preeminence, was the unrewarded gift of a
New Haven school-master, Eli Whitney, to the country and
the world.
“Within a few years farmers, seeing the advantages
to be derived from uniting the resources of science with
those of practice, in a systematic attempt to improve the
methods, operations, and results of agriculture, have begun
the establishment of the so-called Agricultural Experiment
Stations.
“The object of these stations is to make a regular
business of discovery for the use of farming. To this
end, farmers have formed associations, contributed land,
buildings, cattle, labor, money and whatever seemed needful
or desirable to prosecute this business. They have undertaken
it as a means of making money, a means of saving money.
They have wanted to know how to save and use manure,
in order to make good crops cheaply; how to save and
use cattle food in order to get good beef, wool, and milk
cheaply. Aware that accurate and full knowledge of these
matters could only be obtained by accurate and numerous
experiments, they determined to have the experiments.
Feeling that on their own farms the work of experimenting
was costly, interfered with the regular business of the
place, could not be properly carried on for want of skilled
hands, and could not be suitably laid out for want of skilled
heads, they united together to bring all these requisites into
one focus, so that instead of having to be content with the
gratuitous and accidental drippings from the science of the
universities and schools, they might have their own wellspring of information, under their own control, and for their
own purposes, purely.” Continued. Address: Prof. [Yale
Univ.].
47. Johnson, Samuel W. 1875. The agricultural experiment
stations of Europe (Continued, Document part II). Report of
the Sheffield Scientific School of Yale University 10:12-31.
• Summary: (Continued): “They recognized the fact that
science had developed the use of many valuable instruments
of discovery–the thermometer, the microscope, the balance–
that chemical analysis and the art of chemical investigation,
which had given to the world phosphorus, superphosphate,
chloroform, petroleum, photography, electroplating, and
were to give chloral, the superb dyes of coal tar, and an
endless list of benefactions, were veritable engines of
progress–and they determined to make full avail of them.
They saw, too, that the farm was the place where these might
most effectually be put to doing farm work, and therefore,
in the year 1852, a company of Saxon farmers, constituting
the Leipzig Agricultural Society, opened the first Farmers’
Station for Agricultural Experiment, at the little village of
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Moeckern, near the city of Leipzig. The society already
owned there a small farm, with farm house, barns, and
some improved stock and implements. They engaged Dr.
Emil Wolff, a young scientist of promise, to take charge,
and Mr. Baehr, the manager of the farm, was instructed to
superintend all the practical detail of experiments. Two or
three rooms were fitted up as a chemical laboratory, a small
glass house was built for vegetation experiments, an assistant
chemist was secured, and the Experiment Station was an
accomplished fact.
“This was not, indeed, the first association of farmers for
scientific investigations in behalf of agriculture, nor was it
the first instance of science taking up her abode on the farm.
Scotland had her ‘Agricultural Chemistry Association,’ that,
established for a period of five years, began its operations in
1843, and in 1848 was practically merged in the ‘Highland
and Agricultural Society.’
“France had, so far back as 1835, in the neighborhood of
Strasburg, an experiment station on the farm of Boussingault,
who was Professor of Rural Economy in the Conservatory
of Arts, in Paris. Both in the laboratory at Paris, and on
his estate of Bechelbronn, Boussingault has for forty years
carried on a series of most valuable researches, whether
considered from the point of view of practice or of science.
“When, in answer to the menace of Napoleon, the
battalions of Germany swarmed over the fields of Alsace,
it was well understood by Bismarck and Moltke that Jean
Baptiste Boussingault was not merely a Frenchman, but was
also a citizen of the world, a benefactor of every Prussian,
Saxon and Bavarian landlord and peasant, and one who held
highest rank and had done longest service among the priests
and interpreters of nature. Bechelbronn was to them as holy
ground, and was sacredly guarded from all molestation.
“But Moeckern was the first station where farmers
themselves brought science to their own farm to aid them in
their own farming. The example there given was so brilliant
and solid that within two years another Saxon society, in
the town of Chemnitz, set up a second station, and of the
twenty-two years that have since elapsed, 1867 is the only
one which has failed to witness the founding of one or more
similar institutions in Germany or the neighboring countries.
The experiment station shortly came to be regarded not as
a costly embellishment, or an agricultural luxury, in which
universities or wealthy gentlemen might harmlessly indulge,
but as a most remunerative and most necessary agency for
the use as well as for the education of farmers.”
“The rate at which the idea of the agricultural
experiment station fructified in continental Europe may be
gathered from the following statement of the number of
stations in existence there at the expiration of each period
of five years that has passed since the establishment of
the station at Moeckern: In 1852, one; in 1857, eleven; in
1862, nineteen; in 1867, thirty; in 1872, sixty- two; in 1875,
seventy. There are thus seventy of these experiment stations

in Europe, each employing from one to five investigators,
trained in the great modern schools of chemistry and
physiology.”
“In 1859 began the publication, in Germany, of a
special organ of the workers in what had thus grown to be a
national enterprise. This journal, entitled Versuchs-Stationen
[Research-Stations], issued in bi-monthly parts, continues
to this day. For the first years of its existence it formed a
closely printed annual volume of 240 to 360 pages. In 1864
it thickened to nearly 500 pages, and still maintains that
dimensions.
“In 1863 the number of chemists and investigators
connected with the experiment stations and agricultural
schools had become sufficient to warrant an annual
convention for discussion and exchange of views, and for ten
years this general conference of the agricultural explorers of
Germany has been only once interrupted, and that by nothing
less than the great war of 1866.”
“The experiment stations have further ascertained, by
a multitude of trials, what quantities and proportions of all
these elements are needful to produce any given crop, and
to what extent they are removed from the soil. On the other
hand, it has been determined what kinds of plant food, and
what quantities, are contained in the long list of manures
and fertilizers, in all kinds of dung, urine, ashes, salts,
guanos, phosphates, manufacturing refuse, etc., etc. The
remarkable quality of the soil to sift, as it were, some of
the most valuable because most costly fertilizing elements
out of manures, retaining them in a form not easily or not
largely removed by rain, and yet accessible to the roots of
plants–the so-called absorbent or fixing power of soils–
has also been elaborately studied. We have thus a pretty
complete knowledge of what a crop requires for its growth,
what it carries off from the land, what is returned in straw
or tops, and where we may look for the most effectual and
cheapest restoration of the materials thus removed. The wellinstructed farmer is thereby put in possession of the data for
keeping accounts between his soil and his crops, so that he
can estimate with accuracy what the soil itself can be relied
upon to contribute yearly towards their production, and what
must be supplied yearly or during each rotation, by means of
manures, in order to maintain, to develop, or to increase the
fertility of the land.
“Dr. Wolff, who conducted the scientific work in the
Moeckern station at its beginning, is the author of a valuable
series of tables, which are published in a Farmers’ Almanac,
in Germany, and are largely employed in this kind of
reckoning. One of these tables gives the quantities of water,
nitrogen, potash, lime, phosphoric acid, etc., in 1,000 parts
of all the plants and parts of plants which are encountered in
German agriculture, including fifteen kinds of hay, twenty
of green forage, nine of roots, eleven of leaves and tops of
root crops, twenty-nine of meal, bran, oil cake and other
manufactured products and by-products, sixteen sorts of
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straw, eleven varieties of chaff, twelve kinds of commercial
plants, such as flax, hops, grapes, etc., fourteen of litter, like
forest leaves, ferns, flags, sedge, etc., thirty-four varieties
of grains and seeds, and seventeen kinds of animal matters,
milk, cheese, blood, meat, wool, etc., making a total of 188
farm products.
“Another table gives the composition, in 1,000 parts, of
twenty-four varieties of stable and domestic manures, fortyseven kinds of guanos and mineral fertilizers, ten sorts of
superphosphates, designated by the material from which they
are made, and twelve grades of potash salts.”
Page 31: “To say that the farmers of Connecticut and of
our entire country urgently need the aid and stimulus of the
Experiment Stations, is to make a most evident assertion.
Our Agricultural Colleges have but few agricultural students.
The Agricultural Course of Instruction in this School is a
supply that meets little demand. The reason lies mainly in
the fact that our intellectual activity has the habit of running
in other than agricultural channels. To bring our farmers in
direct and profitable contact with the results of science, to
bring science into active and visible cooperation with the
toils and plans of the farm, would redound to the eminent
advantage of both. The Experiment Station, I cannot doubt,
is to be this point of contact, the focus of this cooperation.”
Address: Prof. [Yale Univ.].
48. Atwater, W.O. 1876. Agricultural-experiment stations in
Europe. Report of the Secretary of Agriculture p. 517-24. For
the year 1875.
• Summary: Contents: Introduction with very long quotation
from “Science as a means of agricultural progress” [sic], by
Prof. Samuel W. Johnson [1875]. Growth of the experiment
stations. How funded and supported. Revenues and workingforce. Revenues of the Prussian experiment-stations.
Equipment and location of stations.
Introduction: “That the interest in agricultural science,
and in institutions especially devoted to its furtherance,
is rapidly increasing in this country, is beyond question.
Abundant indications of this are apparent in the discussions
in farmers’ meetings and conventions and in the frequent
allusions to the subject in the agricultural press. By far
the largest part of the investigations made at present in
agricultural science comes from the agricultural experiment
stations. A statement of some of the more important facts
concerning the rise, progress, character, and usefulness of the
experiment-stations in Europe, where their success has been
most remarkable and the fruits of their work have already
reached a value beyond calculation, cannot, therefore, fail to
be opportune.”
“Growth of the Experiment-Stations “The growth of
the stations in numbers and in appliances for work since
the inception of the idea at Moeckern in 1852, has been as
interesting as it is remarkable. There were in 1857, eleven;
in 1862, nineteen; in 1867, thirty; in 1872, sixty-two; and

there are now (October, 1876,) not far from eighty of these
institutions in active operation in Europe. In addition to these
are a number of laboratories connected with educational
institutions or maintained by societies or individuals, which,
though not technically experiment-stations, are yet engaged
in investigations and experiments in agricultural science.
“The experiment-stations are indigenous to Germany.
In that country they originated; there they have been most
carefully fostered, have received the most substantial
support, and produced the most useful results.”
“A similar enterprise was undertaken in Belgium,
and with better success. M. Lejeune, director of the Royal
Agricultural School at Gembloux, made a tour of inspection
among the German stations, and when the results of his
observations were made known, a society of leading farmers
and others was formed for founding experiment-stations
in Belgium. The first and central station was established at
Gembloux in 1872. Buildings were provided, government
aid was invoked, and 20,000 francs, (about $2,000 in gold,)
were at once placed at the disposal of the station for the
first equipment, and 10,000 francs per annum for current
expenses. A second is now in successful operation in Ghent.”
“It is extremely difficult to obtain exact statistics of all
the European stations. Yearly reports of the status of the
German stations, and particularly those of Prussia [Germany
was unified in 1871], are given in official and other
agricultural journals. But the attainable data concerning those
of the other countries are so fragmentary and incomplete that
it is often impossible, at least from the sources to which the
writer has access, to learn definitely when a given station
was founded, what are its equipments, revenues, and the
character of its work, or whether the organization of a given
institution is such that it would properly be classed as an
experiment-station or not.”
“A number are connected with agricultural schools or
universities. Such are the laboratories of the universities
of Giessen and Munich, where the great master, Justus
Liebig, pursued his labors for more than forty years, and the
laboratory of the Royal School of Agriculture and Forestry,
at Tharandt, whence Adolph Stoeckhardt went to preach his
chemical field-sermons through all the villages of Saxony,
and the laboratory of the Agricultural Institute of Leipsic
[Leipzig], where [Wilhelm] Knop has carried on many of his
well known investigations, and for which a new building is
soon to be erected. Indeed, nearly all of the leading German
universities have such agricultural laboratories.
“In Russia, eight universities have, since 1864, had
connected with their professorships of agricultural chemistry,
chemical laboratories, with generally a chemical assistant,
two servants, besides a yearly appropriation of 1,000
rubles ($778 gold) for expenses of experiments. Still better
provisions are made for agricultural experiments in each of
three Russian agricultural schools.
“The private laboratory and experimental farm of
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Boussingault, at Bechelbronn, in Alsace, are famous for
researches in agricultural chemistry and physiology, which
have extended through a period of over forty years, and have
long been classic.
“In Great Britain there are no experiment-stations,
in the technical sense of the term. The four agricultural
laboratories referred to in the table are those of Mr. Lawes, at
Rothamstead; of the Royal Agricultural Society, in London;
of the University of Glasgow, where Professor Andersen
has, with assistants, been employed for many years by the
Highland Agricultural Society, and of the Royal Agricultural
College at Cirencester.
The first of these, long famous from the admirable
laboratory, field, and stall experiments, jointly carried on by
Mr. J.B. Lawes and Dr. J.H. Gilbert, which are very familiar
to American readers, is, in fact, the most magnificently
endowed station in Europe. The second gives employment to
Dr. A. Voelcker, chemist to the Royal Agricultural Society,
and some six assistants. In amount and usefulness of work
this is equaled by but few of the continental stations.”
“How Funded and Supported: The majority of the
German and a large number of the other European stations
have been founded through the instigation of agricultural
societies or prominent farmers, by whom a considerable
part of the expense is borne. They are very often projected
by societies and established by government aid. Of late,
however, the governments of several countries are becoming
so impressed with the value of the stations as to organize
numbers of new ones independently of the action of farmers.
“Revenues and Working Force: The sources of revenue
of the stations are various. They are generally sustained in
part, but seldom entirely, by government appropriations.
Many of the stations derive considerable, and some a good
share, of their revenue from investigations of fertilizers,
fodder-material, and seeds. Aid is given to many by
agricultural societies; private individuals, neighboring cities,
a railroad company, a bank, and even an insurance company
are included in the list of the contributors to the support of
the stations.
“The annual revenues of the German stations vary
from some $550 to $5,230 gold. Some ten have over
$2,422 (10,000 marks) per annum. The stations in the other
countries are generally less generously endowed than those
in Germany; a notable exception, however, is found in the
Station at Vienna, which, according to accounts in 1874, had
nearly $10,000 gold per annum at its disposal.
“The most magnificently endowed of all the European
stations is that at Rothamstead, in England. This is situated
on the farm of Mr. J.B. Lawes, possesses a well equipped
laboratory and extensive fields, and has been maintained
by that gentleman ‘since 1845, at an annual cost of some
$15,000. The laboratory and experimental grounds, with an
endowment-fund of £100,000, have been placed in trust by
Mr. Lawes, to remain forever devoted to the investigation of

agricultural science.’
“As working-force, the stations have each a director,
and generally one or more assistants, exclusive of janitors
or servants. One German station has five assistants. Three
have three, and the rest two or less each. In 1874, over 100
chemists were laboring in the direct interest of advanced
agriculture in Germany alone.”
Equipment and Location of Stations: “In the earlier
history of the stations it seems to have been very generally
deemed desirable to have farms connected with them, and
many were established on farms outside of the towns. But
later experience has shown that the most valuable work is
done not in field-experiments and farm-stables, but in the
greenhouse, the station-stalls, the respiration-apparatus, and
the laboratory. The largest of the German stations, the one
just mentioned at Halle, has no more land connected with it
than a small garden. The station at Tharandt has, outside of
the laboratory, only a greenhouse. That at Moeckern has a
farm, but for many years no accounts have been published
of experiments made upon it.” Address: Prof. and Director,
Connecticut Agric. Exp. Station, Middletown, Connecticut.
49. Commissioner of Agriculture. 1879. A general index
of the agricultural reports of the Patent Office for twentyfive years, from 1837 to 1861; and of the Department of
Agriculture for fifteen years, from 1862 to 1876. Washington,
DC: Government Printing Office. 205 p.
• Summary: Soybeans are indexed under “Pea, Japan.”
Information appears on 5 pages from 1853 to 1855 (1853,
p. 223, 224; 1854, p. 194; 1855, p. 256, 257). The following
soy-related terms do not appear in the index: Soy*, or Soj*.
Peanuts are indexed under Pea, ground (Information
appears on 3 pages from 1847 to 1867) and under Arachis
(Information appears on 7 pages from 1847 to 1870).
The following peanut-related terms do not appear in the
index: Peanut, groundnut, goober, or gouber. Address: U.S.
Dep. of Agriculture.
50. Cook, George H. 1879. The soja bean; a new forage
plant. Report of Rutgers Scientific School, the State College,
for the Benefit of Agriculture and the Mechanic Arts 15:5458. [1 ref]
• Summary: “When in Munich last year, I saw the soja
bean in cultivation, as a new crop, and probably a desirable
addition to our forage products. It was seen in the grounds
of the Bavarian Agricultural Experiment Station, and was
in very vigorous growth. The gentleman in charge gave
me a few seeds; and seeds of several other varieties of the
same plant were procured at Vienna by my friend Mr. James
Neilson. We have planted them, and gathered crops of the
different kinds this year. The following is a translation of the
paper sent out from the Bavarian Experiment Station to those
who were growing and testing the capabilities of the plant.”
Note 1. See: Lehmann, Julius. 1878. “Ueber den Anbau
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der rauhhaarigen Sojabohne. Zeitschrift des
Landwirthschaftlichen Vereins in Bayern 68:6164. Feb.
“On the Cultivation of the Hairy Soja
Bean.”–”The exertions made in the last decade
to naturalize foreign useful plants in Germany,
and by their cultivation to increase the income
from farm lands, have so far been without
result. This has been the case with sorghum,
ramie, Siberian fodder, water rice, &c., for each
of which great hopes have been excited; but
nothing now remains but the remembrance and the proof of
the difficulties in the way of our agriculture.
“Fortunately the success of this pursuit depends less on
such attempts, than on increasing the quantity of our wellknown crops, by good cultivation and heavy manuring–by
careful selection of seed and proper care of the plant. All
farmers taking these precautions, and using discoveries in
these directions, will surely gain satisfactory profits even
without new plants.
“Yet the progressive farmer will be interested and make
personal experiments, of these attempts at acclimating, if the
plant promises to fill some want. We now seem to have such
a one for our increasing cattle raising. We need a fodder for
young cattle, for milk cows and for bullocks, whose seeds
contain, in proper amount, albumen and fat, with a pleasant
taste. In cereals and their brans, and also in leguminous
seeds, we have fodder containing albumen but not fat
enough. The addition of oil-cake is not entirely satisfactory,
because the proportion of fat in it varies, and its cost is too
great.
“Two years ago Prof. Haberlandt, of Vienna, an untiring
botanical experimenter, introduced to us a plant whose
pleasant-tasting seeds are rich in albumen and fat, in very
digestible forms. This plant is the hairy soja bean (Soja
hispida, Mönch.) Prof. Haberlandt found samples of the seed
at the Vienna Exposition among the agricultural products of
China, Japan, Mongolia, Transcaucasia and India. He says
this plant has been cultivated from early ages. It grows wild
in the Malay Archipelago, Java and the East Indies, and is
cultivated extensively in China and Japan. Its seeds, boiled
or roasted, have a pleasant taste, and form an
almost daily part of the food in India, China
and Japan. The soja is an annual leguminous
plant.”
“In 1876, twenty experiments were
made in various parts of Bohemia, Moravia
[both in the Czech Republic as of Jan. 1993],
Southern Austria, Styria [a state in Austria,
called Steiermark in German], Hungary, and
Upper Silesia [a region mostly in southwest
Poland]. From the well-ripened seeds of these
crops, one hundred and thirty-five trials were
made the next year under various climatic

influences. Prof. Haberlandt has written us that only twelve
of the experiments failed, and most of the results were
unusually good.
“According to Professor Haberlandt there are several
varieties of the soja, which vary much in their time of
ripening. For the climate of Middle Europe the early kind
is best. Sown early in May the seeds mature at the end of
September or October. Its time of growth is like that of the
horse bean. (This is the Vicia faba, the horse bean or Windsor
bean of Europe, which is cultivated there for feeding
domestic animals, and, like it, ripens after harvest.) It differs
from this bean in its productiveness and its non-liability
to harm from insects. It has harvested from thirty-three to
fifty-five bushels of seed, and two and one-third tons of very
nutritious straw to the acre.”
“Prof. Schwackerhofer of Vienna, has analyzed the
original and harvested seed [two crops], and the soja straw,
with the following results.”
A table (p. 56) shows that the original seed contained
30.56% albuminoids and 15.81% fat. The first and second
crops contained and average of 34.56% albuminoids and
18.32% fat–both much higher. The soja straw contained
4.43% albuminoids and 2.51% fat.
A second table (p. 58) compares the composition
and comparative value per 100 pounds of 12 feed and
fodder crops. Soja beans were found to contain 4.8% ash,
34.7% albuminoids (second highest value after cottonseed cake (decorticated)), 18.3% fat (the highest), 28.3%
carbohydrates, and a comparative value of 2.55 (the highest,
with clover hay taken as 1.0).
“In this table the soja bean is shown to have the highest
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value of any of the substances named, and by mixing it
with oat straw or cured corn-fodder, it will make a rich and
healthful fodder for cattle, and one which can be afforded in
greater quantity and at less expense than first quality timothy
or clover hay. It would form, too, a proper crop to be in the
rotation between corn and wheat, instead of oats or potatoes,
as now practiced. It is not subject to the same difficulties
in curing as our common field bean, as the beans do not
easily shell out, and coarser stalks enable it to be cured [to
make hay] like Indian corn. And being a sowed crop, it is
cultivated with the minimum of labor.”
Note 2. Prof. George Hammell Cook was instrumental
in establishing the New Jersey State Board of Agriculture at
Rutgers on 7 April 1872; he was appointed its first secretary.
Rutgers thus become one of the early state institutions that
conducted agricultural research. On 10 March 1880 the
New Jersey Agricultural Experiment Station was established
at Rutgers College (New Brunswick)–with state funding
only (no federal aid). On 2 March 1887 the Hatch Act
created state agricultural experiment stations with federal
grants. This is the earliest document seen (Jan. 2005)
concerning soybean research by a state research institution or
agricultural experiment station.
Note 3. This is the earliest document seen (Nov. 2016)
concerning soybeans in New Jersey. This document contains
the earliest date seen for soybeans in New Jersey (1879). The
source of these soybeans was Bavaria, Germany, and Vienna,
Austria.
Note 4. This is the earliest document seen (Nov. 2016)
by a U.S. land-grant institution or experiment station that
mentions the soybean. Note that this station has not yet
conducted any soybean trials or experiments.
Note 5. This is the earliest document seen (Jan. 2016)
that uses the word “albuminoids” (or “albuminoid”) in
connection with soy (one of two documents).
Note 6. This is the earliest English-language document
seen (Feb. 2011) that refers to soynuts. Discussing the
soybean, it says: “Its seeds, boiled or roasted, have a pleasant
taste, and form an almost daily part of the food in India,
China and Japan.” It is also the earliest document seen
(March 2001) concerning the etymology of soynuts.
Note 7. This is the earliest document seen (April 2001)
that uses the term “hairy soja bean” to refer to the soybean.
Note 8. This is the earliest English-language document
seen (Oct. 2012) with the word “soja bean” (or “soja beans”)
in the title.
Note 9. This is the earliest English-language document
seen (Jan. 2002) related to soybeans that uses the word
“forage” in the title.
Note 10. This is the earliest document seen (March
1999) that mentions Mr. James Neilson who, in 1878,
obtained several soybean varieties in Vienna, Austria,
brought them back to the United States, and planted them at
Rutgers University in New Brunswick, New Jersey, in 1879.

Note 11. This is the earliest document seen (Sept. 2014)
that uses the word “rotation” or discusses crop rotation in
connection with soybeans.
Note 12. This is the earliest English-language document
seen (Sept. 2001) that mentions the word “carbohydrates” in
connection with soybeans.
Note 13. This is the earliest annual report seen (Oct.
2001) that mentions soy.
Note 14. This is the earliest document seen (July 2002)
that mentions feeding soybean fodder to milk cows, however
none has yet been fed.
Note 15. This is the earliest document seen (July 2016)
that contains the word “decorticated” in connection with
cotton-seed cake or meal.
Note 16. This is the earliest English-language document
seen (Oct. 2004) that uses the word “cured” in connection
with making soybean hay. Address: New Brunswick, New
Jersey.
51. Charlotte Democrat (The) (Charlotte, North Carolina).
1880. Good sign about farming. May 28. p. 3.
• Summary: “It is a good sign to see how anxious some of
our best farmers are to try new seed and new methods, and
we take pleasure in procuring all we can for their use and
trial.
“We have recently published some articles about a
new Cereal and Bean introduced into this country, and have
distributed specimens to intelligent farmers. The ‘Egyptian
Corn or Pampas Rice,’ and the ‘Silver Hull Rice’ for Uplands
has been distributed; and also the ‘Asiatic or Soja Bean.’ The
first two were received from the Agricultural Department
at Washington [DC], and the last and most important (the
Soja Bean) from the Agricultural Department at Raleigh. We
saved no seed for our own use, and hope those who received
them will nurse carefully and report next Fall, so as to give
us as many seed as we want for planting next year.”
52. Cook, George H. 1881. Soja beans. Report of Rutgers
Scientific School, the State College, for the Benefit of
Agriculture and the Mechanic Arts 17:54-57.
• Summary: “We made another trial of these beans this year,
planting them very thick in two rows 128 feet long, upon
very good ground. They grew well all season, and ripened
evenly, not being much affected by the extreme dry weather.
The crop of beans from the rows was twenty-two pounds.
They can be easily planted and properly tended in rows two
feet apart. This appears to be a good way of growing them.
Last year we tried to grow them by sowing the seed, but they
were soon overrun and choked by weeds, and the crop was
worthless. This year success is very encouraging. An acre of
ground, at the rate these rows produced, would yield thirtyone bushels.
“The seed was obtained, part in Munich and part in
Vienna, in 1878, and has now been planted three times

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 58
without showing any signs of deterioration from our climate
or soil. It has some most valuable properties as a farm crop.
To quote from the paper sent out by the Bavarian Experiment
Station:” Note 1. This same translation appeared in Cook
1879.
“The following is the composition of the beans grown
on the College Farm this year, which is the third year’s
growth with us:” A table (p. 56) shows: “Albuminoids
35.39%, fat 19.01%, carbohydrates 26.17%, fibre 4.96%, ash
4.88%, water 9.64%.”
“The superior value of these beans will be better
appreciated after an examination of the composition of some
of our best-known feeding substances, and a comparison of
the results.” The same table and subsequent analysis of it that
appeared in Cook’s 1879 annual report is reproduced again
here. The article concludes: “We hope in another year to be
able to make some feeding experiments with soja beans.”
Note 2. This is the earliest document seen (Nov. 2016)
concerning the cultivation of soybeans in New Jersey. This
document contains the earliest date seen for the cultivation
of soybeans in New Jersey (1879). The source of these
soybeans was Bavaria, Germany, and Vienna, Austria.
Note 3. This is the earliest document seen (Nov. 2016)
by an agricultural (land-grant) college or experiment station
that describes an experiment growing soybeans. Soybeans
were first cultivated at Rutgers in 1879.
Note 4. Largely through the influence of George
Hammell Cook, “the New Jersey legislature, by an act of
April 4, 1864, designated Rutgers Scientific School as the
State College of Agriculture and Mechanic Arts and made
it the beneficiary of the Federal Land Grant Act of 1862...
That year a farm of 100 acres was purchased, and field
experiments with fertilizers were begun in 1865... Professor
Cook became vice president of Rutgers College in 1864”
(True 1937, p. 75-76). Address: New Jersey.
53. Le Duc, Wm. G. 1881. Report of the Commissioner
of Agriculture. Annual Report of the Commissioner of
Agriculture (USA). p. 5-35. For the year 1880.
• Summary: The section titled “Library” (p. 33) states:
“Enlarged accommodations and an increased appropriation
for the library is also a necessity. With the present
appropriation we are unable to supply the books and
periodical literature necessary to the scientists of the various
divisions, to say nothing of the many valuable works which,
properly found on our shelves, would be interesting to
the general reader. An appropriation sufficient to have the
library properly catalogued, and thus more available for
ready reference, should be made. Although quite useful as it
stands, it is wanting in essential things. It has now between
7,000 and 8,000 volumes. It should contain many more, and
especially should it embrace every book that has ever been
published on agriculture.
“One thousand dollars has been the usual annual

appropriation for maintaining it. Even if to be confined to
the present close quarters, $3,500 annually is the least that
should be devoted to it.”
Note 1. This is the earliest document seen (Jan. 2017)
concerning USDA’s National Agricultural Library.
Note 2. William Le Duc was Commissioner of
Agriculture from 1 July 1877 to 30 June 1881. Address:
Commissioner of Agriculture.
54. McBryde, John M. 1881. Experiments with corn and
other crops. Report of the Experimental and Other Work
of the School of Agriculture, Horticulture & Botany of the
University of Tennessee 2:142-76. See p. 172. For the session
1880-81.
• Summary: The section titled “Soja bean” (p. 172)
states: “This plant (Soja hispida) is, according to some, a
comparatively recent import from Spain. The plant is really
a native of the East Indies [Southeastern Asia, incl. India,
Indonesia, Malaysia, and the Malay archipelago], where it
is largely grown as a staple article of food. It is beginning to
attract attention in several countries of Europe.
“This bean is an essential ingredient of the celebrated
Soja Sauce. The seed contains about 34 per cent. of
albuminoids and the straw about 9 per cent. It is therefore
regarded as ‘the vegetable which approaches nearest in
chemical composition to animal food (meat) containing, as
it does, one-fifth of its weight of fat and about two-fifths of
nitrogenous matter.’
“A small quantity of seed was procured last spring and
planted on April 27th, in drills 2½ feet apart. They came
up very well” and the plants stood the drought well. The
yield, in view of the drought and abundant weeds, “was a
remarkably good one. The plant is both hardy and prolific,
and will probably give a heavy crop in a favorable season.”
Note 1. The soybean may have been in Spain at this
time, however we have no record of the soybean being in
Spain before 1905.
Note 2. This is the earliest English-language document
seen (April 2012) that uses the term “Soja Sauce” (or “soja
sauce”) to refer to soy sauce.
Note 3. Other crops discusses in this article: Indian
corn, dhurra, sorghum, drooping sorghum, Johnson grass or
Means’ grass, rye, barley, upland rice, millets, buckwheat,
teosinte, prickly comfrey, tobacco. Address: Prof. of
Agriculture, Horticulture and Botany, Knoxville, Tennessee.
55. Rural New-Yorker. 1882. Notes from the experimental
grounds of the Rural New-Yorker [The Hairy Soja Bean].
41:9-10. Jan. 7.
• Summary: A large, excellent illustration (line drawing, by
W. Scranton of the Rural New Yorker) shows three leaves,
several clumps of pods, 3 seeds, and the upper stems of soja
bean plant.
“The Hairy Soja Bean [“Hairy” is based on the German
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Gardener’s Chronicle in London (18 Sept. 1880).
“Seeds of the Soja Bean were sent to us by Mr. James
H. Gregory [seedsman] of Marblehead, Massachusetts, at
our request, last winter.” The Rural New-Yorker grew them,
and concluded: “While the leaves and stems were quite green
our cattle eat them with evident relish but the relish was less
apparent as they ripened–and they were refused entirely after
being cut and dried. From the above test we should never
raise the Soja Bean as a fodder plant. Many kinds of the
cow-pea, as may be seen from our reports in these columns
during 1880, will yield five times the amount of vine and
leaves.”

term “rauhaarigen”], of which an original sketch is now
presented,... was first brought to our notice by Professor
Geo. H. Cook of the Rutgers Scientific School of New
Brunswick, New Jersey... he says that when in Munich in
1878, he saw the Soja Bean in cultivation as a new crop,
and probably a desirable addition to our forage products.
It was seen in the grounds of the Bavarian Agricultural
Experiment Station, and was in very vigorous growth.
The gentleman in charge gave him a few seeds; and seeds
of several other varieties of the same plant were procured
at Vienna by Mr. James Neilson. Both planted them and
gathered crops of the different kinds in 1879. The following
is a translation of a part of a paper sent out from the Bavarian
Experiment Station to those who were growing and testing
the capabilities of the new plant: “Two years ago Professor
Haberland [Haberlandt], of Vienna, an untiring botanical
experimenter, introduced to us a plant whose pleasant-tasting
seeds are rich in albumen and fat in very digestible forms.
This plant is the Hairy Soja Bean (Soja hispida, Moench).
Professor Haberland found samples of the seed at the Vienna
Exposition among the agricultural products of China, Japan,
Mongolia, Transcaucasia and India... Its seeds, boiled or
roasted, have a pleasant taste, and form an almost daily part
of the food in India, China and Japan.”
Experiments were made in various parts of Bohemia,
Moravia [both in the Czech Republic as of Jan. 1993],
Southern Austria, Styria [the capital of Graf in today’s
Austria], Hungary and Upper Silesia in 1876. The next
year 135 trials were made under various climatic influences
from the well-ripened seeds from these crops. Professor
Schwackerhofer, of Vienna, has analyzed the original and the
harvested seed, and the Soja straw.
The article then summarizes two articles on soybeans,
one from La Nature in France (July 1881) and another from

56. Brown, W. 1882. Report of the Professor of Agriculture
and Farm Superintendent. Ontario Agricultural College and
Experimental Farm, Annual Report (Guelph) 7:126-207. For
the year ending 31 Dec. 1881. See p. 199.
• Summary: In section IV, “The experimental” (p. 162), part
B, “The plant” (p. 184), subsection 10, titled “Sundry small
experiments,” states (p. 199).
“2. The Soja beans obtained from Mr. Bruce [of John
A. Bruce & Co.], of Hamilton, have done well, half crops
producing fifteen bushels per acre. A low-branched bush one
foot high, some individual plants had 125 pods, with two and
three in each pod.”
Note: This is the earliest document seen (July 2014) that
clearly refers to soybeans in Canada, or in Ontario province,
Canada, or to the cultivation of soybeans in Canada, or
in Ontario province, Canada. This document contains the
earliest clear date seen for soybeans in Canada, or in Ontario
province, Canada, or the cultivation of soybeans Canada, or
in Ontario province, Canada (spring 1881). The source of
these soybeans was a Mr. Bruce of Hamilton, Ontario. We
do not know when or where Mr. Bruce got his soybeans.
However, we have some leads!
John A. Bruce & Co. was established in 1850–according
to an ad in Canada: A Memorial Volume (published in 1889
in Montreal, by E.B. Biggar; see p. XV at end of book).
This ad further describes the company as “Seed growers
and importers, Hamilton, Ontario... Descriptive and Priced
Catalogues on Application.”
The Horticulturist (April 1865, p. 123) states: “Bruce’s
Great Upper Canada Seed and Nursery Establishment.
Descriptive Catalog of Seeds for the Farm, the Kitchen
Garden, and the Flower Garden... with brief hints on sowing,
planting, cultivation, &c. John A. Bruce & Co., Hamilton,
C.W.”
In a 1903 report we read: “Messrs. John A. Bruce &
Co., of Hamilton, Ontario,” have handled leguminous crops
(See Fletcher, James. 1903, “Report of the Entomologist and
Botanist,” p. 177, 185).
In 1906 John A. Bruce & Co. sent varieties of field pea
and bitter vetch (leguminous seeds) to USDA’s Bureau of
Plant Industry.
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Various published document show that Bruce & Co. was
in business until at least 1939. Address: Prof. of Agriculture
and Farm Superintendent, OAC, Guelph, Ontario, Canada.
57. Prairie Farmer. 1882. Agricultural experiments. 54(7):2.
Oct. 14.
• Summary: “Frequent bulletins are issued from the New
York agricultural experiment station at Geneva, of which
Prof. E. Lewis Sturtevaut is the director.”
“If ensilage is to become a feature of the farm, then
it seems probable that a variety of crops may be grown
for ensilage purposes with advantage, in order to secure
the mixture in the soil which will offer the more complete
ration than any one article used alone. It is this which gives
importance to the investigation into the adaptability of such
crops as the soja bean and cow pea.
“Of Soja hispida or the Japanese bean, ‘probably the
most concentrated food furnished by the vegetable kingdom,’
Dr. Sturtevaut says that it was on the first of the month, three
feet tall, of luxuriant foliage and crowded with small pods
containing from one to three beans each, and bloom still
forming. As a forage plant it seems to afford promise; also
for food, if it proves acceptable to the palate.”
58. Lazenby, William R. 1882. Report on grasses, clovers,
and forage plants. Ohio Agricultural Experiment Station,
Annual Report 1:95-96. For the year 1882.
• Summary: “Early last spring we sowed in small plats about
thirty varieties of grasses, six of clover, and quite a number
of different forage plants.” “Several species of Cow Pea
(Dolichos) and the Soya Bean (Soja) grew well; they yielded
a large amount of leaves and stems, and, without doubt, will
prove valuable soiling and fertilizing crops. None of the
spring vetches or lupines did well.”
Note 1. This is the earliest document seen (Dec. 2006)
describing cultivation of soya beans by a U.S. land grant
institution that is actually named an “agricultural experiment
station.”
Note 2. This is the 2nd earliest document seen (Feb.
2007) that uses the term “Soya Bean” to refer to the soybean.
Note 3. This is the earliest document seen (Oct. 2004)
that contains the word “soiling.” A soiling crop is one fed
green to confined animals as “green-chop.” However the
soybean has not yet been used as a soiling crop. Address:
Director of the Station, Columbus, Ohio.
59. Dabney, Charles W., Jr. 1883. 2. Food and fodder plants:
the Soja bean. Monthly Bulletin, North Carolina Department
of Agriculture (Raleigh). May 1. p. 12.
• Summary: “At the suggestion of some of our farmers, I
have made analyses of Douhra corn and Soja bean, stalks
and beans both. After studying the characteristics of the Soja
bean quite thoroughly, I am much impressed with its good
features.

“It is a legume introduced from the East. It stands
upright and throws out branches, forming a pyramidal plant.
It is a tremendous bearer, yielding from two to three times as
many bushels of its yellow beans as can be made of cowpeas
on the same area. This is the great point in its favor.
“The beans have an extraordinarily favorable
composition, far surpassing any other bean or pea in
richness. They contain a large percentage of albuminoids,
and, what is more remarkable in seed of this kind, a very
large per cent. of fat, so much that an oil can be expressed
from them like pea-nut oil.
“To illustrate the character of the Soja bean, let us
compare it with some other legumes, and with the kernels of
cotton seed. The analyses of Soja bean, cow-pea and cotton
seed kernels are our own; the others are selected.”
A large table, titled “Analyses,” compares the nutritional
composition of soja bean, yellow cowpea, white beans, green
peas, and kernels of cotton seed. For each is given: water,
proteins, fat, nitrogen-free extract, cellulose, and ash. The
soja bean (with 10.13% water) contains 34.63% proteins and
17.98% fat.
“The bean is almost equal to cotton-seed meal in
composition, while it surpasses it very far in the amount of
food which can be made to the acre.
“Sixty bushels to the acre is not an unusually large crop
for the Soja. This tremendous bearing power together with
its composition render it the most promising plant which has
lately been introduced to us.
“The matured plant is rather rough and woody in
texture, but the beans have the fortunate property of maturing
after the plant has been cut up, and an excellent fodder can
be made from it in this way, cutting the plants down, curing
them, beating the beans out, and keeping the straw for rough
food. From a chemical stand point, I know of no fodder plant
which will produce as many pounds of both the concentrated
and rough food per acre. It is adapted to our soils and
climate. It thrives especially well upon peaty soils, reclaimed
marsh lands, &c., when they have been marled. What a
possibility for our eastern country!” Address: Director, N.C.
Agric. Exp. Station.
60. Prairie Farmer. 1883. The soja bean. 55(19):290. May
12.
• Summary: The Soja bean was first brought before the
Western world at the Vienna exposition in 1878. It was
exhibited there from China and India, and attracted special
attention from Prof. Haberlandt. On his recommendation it
was tested in Central Europe.
“From the annual report of the North Carolina
Experiment Station, we learn the Soja has given great
promise of excellence in that State as a feeding stuff for
stock. It seems adapted to almost all soils. It yields a much
larger amount of feed than the cow pea, so popular at the
South. It can stand cold, damp, or generally unfavorable
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weather exceedingly well. In the Southern States, to which
it is best adapted, as it requires a long, warm season for its
development, it should be planted about the first of May,
in ordinary seasons. The beans are sown thinly, in shallow
rows, eighteen inches apart, and covered about half an
inch. The plants will blossom in July, and the beans ripen
in September. A single plant will bear from 80 to 300 pods,
each pod containing from one to five beans. The straw and
bean have both been analyzed at the Station, and regarding
results the report says:
“’These analyses compared with meadow hay and
the fodder from legumes, show that the plant under
consideration yields not only a been of remarkably favorable
chemical composition, but also a straw and hulls which are
quite nutritious. The matured straw of the Soja resembles
meadow hay in composition, although it is somewhat harder
and rougher in character. The green plant produces a very
nutritious fodder. If it is the purpose to utilize the whole
plant, and to the best advantage, it is suggested by these
analyses that probably the best time to cut them is when the
pods are just fully developed and not yet hard. Out at this
stage the beans will ripen sufficiently, as we saw, and the
straw will be preserved in the most favorable state for hay.
The straw contains, at this stage, a larger amount of proteins
and fat than the fully matured and dead plant. This plan
would render the Soja suitable for cultivation in our most
northern States or the highest districts. “’The conclusions
from this inquiry into the chemical nature of the Soja bean
and its straw must be that,
“’1. The bean itself is one of the most nutritious known
to us, quite unequalled in the amount of fats it contains and
containing at the same time a very large amount of proteins.
“’The ripe plant yields a straw fully equal to common
hay in composition; while owing to the fortunate property
the beans have of maturing and drying after the plant is cut,
a still more superior hay may be made from it by harvesting
the plants just when the pods are fully developed and still
green.’
“Our Southern friends are to be congratulated on this
promising acquisition to their fodder crops. We trust the
Soja will meet these early expectations, and that the region
of its culture may be speedily extended northward as far as
climatic conditions will permit.”
61. Dabney, Charles W., Jr. 1883. The soja bean–Soja
hispida. North Carolina Agricultural Experiment Station,
Annual Report 5:116-27. For the year 1882.
• Summary: Contents: Introduction. Description of the
Soja hispida and its varieties. Cultivation of the soja bean.
Chemical composition of the Soja. Yield of the soja bean.
Soils and fertilizers. Uses of the soja bean.
The introduction begins: “This plant has been tried by
a number of persons in different sections of the State and is
favorably considered by them. It appears to be well adapted

to our climate and soils, and yields very well. It produces
more bushels per acre of beans than can be obtained of cow
peas or any other kind of bean known to us. In feeding value,
the soja bean is also superior to the highly esteemed cow pea.
The plant has made a great reputation for itself in Europe in
spite of decided disadvantages as to climate. Our climate is
exactly suited to it, and it promises to have a useful career
here.
“The soja bean was first brought to the attention of
the agricultural world through the efforts of Prof. Friedrich
Haberlandt, of Vienna, who found it among the products
exhibited from China, India and the East generally, at the
Exposition of 1873. Haberlandt’s investigations showed
that this new legume not only contained a large amount of
proteins or flesh-producers, as was to have been expected
in an article of its class, but also a remarkably large amount
of fat, which is so unusual and which qualified it at once
to be an excellent article of food for animals. His labors to
introduce the plant have succeeded so well, against a climate
which did not afford a long enough growing season, that the
Soja bean is now extensively cultivated and highly valued
throughout all central Europe.
“The following description of the Soja bean and its
varieties is condensed from Wein’s [1881] Die Sojabohne als
Feldfrucht:” It begins: “The rough-haired Soja bean, Soja
hispida Mönch, belongs to the family of the legumes.”
This description includes extensive information based on
seed shape and color published by Prof. Harz in the Journal
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of the Agricultural Association of Bavaria.
“The two original groups are:
“I. The Soja platycarpa Harz–flat pod Soja bean.
“II. The Soja tumida Harz–swollen pod Soja bean.”
“The yellow bean has been the most popular, however,
and is said to be a little heavier than the other varieties. This
is the variety which we have tried in North Carolina.”
Concerning cultivation: “A single plant will bear 30
to 100 pods; an average of 100 is easily reached with good
cultivation, a fair season, and tolerably rich soil. The pods
contain 1 to 2 seeds most often, not infrequently 3, seldom 4
or 5. We find a bushel yellow beans, variety pallida, grown
near Raleigh, to weigh 58 pounds to the bushel. A fortunate
property of the Soja bean is, that it can withstand cold, damp,
or generally unfavorable weather, very well. It is not liable
to be injured easily thus by a late spring or an early frost. It
requires a sharp cold to kill it.”
Concerning chemical composition. A table (p. 120)
contains two columns. “Under One is given the analysis of
a specimen of the yellow Soja bean, variety pallida, grown
in North Carolina. Under Two, the average of 16 analyses of
the same variety by German chemists.” All values are given
as percentages. Water 10.12 / 9.49. Proteins 34.63 / 34.30.
Fat 17.98 / 17.67. Nitrogen-free [extract] or carbohydrates
30.50 / 28.44. Cellulose 3.69 / 4.79. Ash 3.07 / 5.31. The
“North Carolina grown specimen 1 has a nutritive ratio of 1
to 1.5.
A second table (p. 121) compares the chemical
composition Soja bean seeds with the seeds of the yellow
cowpea, white beans, green peas, and cotton seed kernels.
“According to these figures the Soja surpasses the other
legumes in proteins considerably, in fat very far. These
are the costly ingredients of feeding stuffs... The cotton
seed kernels alone surpass the Soja in combined content of
proteins and fat [cotton seed contains more than twice as
much fat, but only 84.5% as much protein]... the Soja far
surpasses the cotton seed in yield of protein and fat per acre.”
Concerning yield of the Soja bean: In North Carolina
they give 31-53 bu/acre plus 4,500 to 9,000 pounds of straw
per acre.
Concerning soils and fertilizers: “The Soja bean is
adapted to almost all soils. It will grow upon purely sandy
soils, on loams or clay soils. It has done particularly well,
however, upon sandy limestone or marled soils and upon
well drained marshes and peaty soils. It does best of all upon
such swamp soils as have been heavily marled. Prof. Wollny
who has made experiments upon this subject, says: ‘The
Soja bean is especially adapted for cultivation upon drained
bogs or swamps rich in lime (marl).’ We have vast areas of
such soils in North Carolina. The eastern part of the state is
underlaid with marls...”
“As for fertilizers to be used upon the Soja, we find that
sulphate of potash and kainite are as important manures here
as we found they were with peas. The sulphate did much

better than the muriate. Among nitrogenous manures nitrate
of soda and animal nitrogen did much better than sulphate
of ammonia. The precipitated phosphates, the phosphates
of iron, alumina, &c., gave better results than the soluble
phosphates. We have gathered these hints from Wein’s
[1881] compilation on this subject.”
“Uses of the Soja bean: In its native lands this bean is an
important article of food for man. In the East the crushed or
ground bean is made into a kind of mush or soup and eaten
with broiled or roasted meat.
“Owing to its peculiar composition, containing so
much proteins and fat and no starch, it is best prepared with
other things to supply the starch, such as potatoes or rice.
Prof. Hecke of Vienna highly commends a dish prepared by
boiling these beans and potatoes separately, mashing them,
mixing one part of the beans with two of the potatoes and
seasoning to taste. He thinks that the beans contain so much
fat, that no milk or butter needs to be added to this dish.
“The chief interest of this bean is, however, as a feeding
stuff for stock.”
Other tables show: (3) Composition of the Soja bean
plant at four different stages, based on recent research at the
North Carolina station (p. 122). (4) Composition of Soja
straw and hulls (p. 123; empty pods, based on Wein 1881,
p. 13). (3) Composition of the Soja compared with other
fodders: Whole plant, Sept. 1, matured whole straw, hulls,
cow pea hay, meadow hay, English pea hay (p. 124; “The
other analyses are from [Emil] Wolff’s tables”)
Note 1. This is the earliest document seen (April 2016)
that clearly refers to the cultivation of soybeans in North
Carolina. This document contains the earliest clear date seen
for the cultivation of soybeans in North Carolina (1882). It is
also the earliest publication seen on soybeans from a North
Carolina Agricultural Experiment Station.
Note 2. This is the earliest agricultural experiment
station publication seen (Aug. 1998) whose sole subject is
the soy bean (soja bean).
Note 3 This is the earliest agricultural experiment station
publication seen (Dec. 2016) with the term “soja bean” in the
title.
Note 4. According to I.O. Schaub’s “North Carolina
Experiment Station: The First 60 Years, 1877-1937,” Dr.
Charles William Dabney, Jr., was director of the station from
1880 to 1887. A photo (p. 60-61) shows Dabney with other
past directors on the 50th anniversary of the station on 17
April 1927. Dabney left his position as Director of the North
Carolina Experiment Station in 1887 to become president of
the University of Tennessee. He left that position to become
Assistant Secretary of Agriculture under president Grover
Cleveland. For a detailed biography of Dr. Dabney, see R.Y.
Winters (1965).
Note 5. Charles Dabney, the author of this article,
interested Dr. John Harvey Kellogg in meat substitutes and
soybeans in about 1893-97. See: Richard W. Schwarz. 1970.
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John Harvey Kellogg, M.D., p. 121-22.
Note 6. This is the earliest document seen that mentions
kainite in connection with soybeans. Merriam-Webster’s
Collegiate Dictionary (1998) defines kainite (pronounced
KAI-nait, formerly sometimes spelled kainit, derived from
the Greek kainit or kainos = new or recent), a word first used
in 1868, as “a natural salt [the chemical formula is given]
consisting of a hydrous sulfate and a chloride of magnesium
and potassium that is used as a fertilizer and as a source of
potassium and magnesium compounds.”
Note 7. This is the earliest English-language document
seen (April 2002) that mentions the use of “sulphate of
ammonia” or “nitrate of soda” as a fertilizer, or in connection
with soybeans.
Note 8. This is the earliest English-language document
seen (April 2003) that uses the term “cotton seed kernels” to
refer cotton seeds.
Note 9 This is the earliest English-language document
seen (Oct. 2006) that contains the word “cowpea”
(or “cowpeas”), spelled as one word. Address: Ph.D.
(Goettingen), Chemist and Director of the Station, Raleigh,
[Wake County], North Carolina (Ph. D. Goettigen).
62. McBryde, John M. 1883. Experiments with other crops.
Report of the Experimental and Other Work of the School
of Agriculture, Horticulture & Botany of the University of
Tennessee 3:118-129. For the session of 1881-82. See p. 118,
127.
• Summary: “Soja bean” is mentioned on p. 118. The section
titled “Soja hispida” (p. 127) states: “Seed of our own raising
was sown in the manner described in last year’s Report and
have a fair crop. A small quantity of seed kindly sent me
by the Hon. Edward Atkinson, of Boston, who imported it
directly from China, was drilled in on a different piece of
land. It grew much more vigorously than the other and gave
a much larger yield. The crop was quite a good one. The
plant is one of decided promise.”
Note 1. McBryde later worked with soy beans at the
Massachusetts Agric. Exp. Station. Note 2. Edward Atkinson
of Boston was almost certainly the man who developed the
Aladdin Oven and was a pioneer in the domestic science /
home economics movement in the United States. Therefore,
this is the earliest document seen (Oct. 2004) concerning
the domestic science / home economics movement in the
United States that also discusses the soybean. Address: Late
professor in the Univ. [Knoxville, Tennessee].
63. Sturtevant, E. Lewis. 1883. Report of the Director. New
York State Agricultural Experiment Station, Annual Report
1:5-89. For the year 1882. See p. 24, 74.
• Summary: The section titled “Soja bean–Soja Hispida” (p.
24) “Two analyses were made of the whole plant of the soja
bean, and a partial analyses of the seeds. The figures are as
below:” Two tables show: (1) The composition of “Soja bean

plant in fresh state,” made Sept. 19 and Oct. 7, and the same
figures “calculated dry.” “Protein = N. x 6.25” (dry) was
12.75% and 12.74%. “The seed, dried at 212ºF, was found to
contain 5.20 per cent. of ash, 40.37 per cent. of albumenoid
substance, and 15.96 per cent of fat (ether extract).” Note 1.
This is the earliest English-language document seen (Jan.
2016) that uses the word “albumenoid” (or “albumenoids”)
in connection with soy.
In the section titled “Forage Crops” (p. 72-77) we read
(p. 74): “The Soja bean, Soja hispida, was procured of a
seedsman and planted on June 3, but not a bean germinated.
Through Mr. Saze, a Japanese student at Cornell University,
we procured a few beans and planted three rows of ten feet
long, the seed six inches apart in the three feet drills. Planted
June 9 [1882]; these vegetated on June 19, blossomed on
August 13, and were called ripe September 25, although
the pods were not yet turned brown... Blooming disclosed a
very minute white flower. On August 31 we remarked upon
the great vigor of the plant, the tallest plant then being three
feet, the shortest two feet three inches, the foliage abundant
and dense. Pods very abundant, hairy, as is the plant, and
containing two beans each. Of excellent promise as a forage
plant, even if the beans are not acceptable to our palate.
Planted upon unmanured soil, and receiving no pampering
care, the possibility that this plant may develop into use
seems good. A further trial on a larger scale is necessary,
however, to justify positive conclusions.” Also discusses
many varieties of cow pea.
The section titled “Alfalfa and lucerne” (p. 77-78) states:
“On April 19, planted two plats of lucerne and alfalfa. Both
vegetated on May 2, or in 13 days... The growth of the alfalfa
was slightly more vigorous than that of the lucerne, but on
June 30 we record both as suffering from a sort of blight...
The lucerne, of Europe, and the alfalfa, of California, are
the same plant, Medicago sativa. Both have been highly
recommended as a forage plant in those climates and soils
which are adapted to its growth. According to ancient
writers, it was introduced from Media [in what is today the
northwest part of Iran] into Greece in the time of Darius,
and thence into Italy. Columella estimated it as the choicest
of forage plants, because it yielded perennially and afforded
four, five, or six crops in a year. It is now highly esteemed
in the south of Europe, as well as in Chili [Chile], Peru and
Brazil, from whence it was apparently sent to this country
before 1850, under the name of Brazilian clover. The seeds,
under the name of lucerne, reached the United States as early
as 1800, about which time Chancellor Livingstone tried
it at his estate at Clermont, Columbia county, N.Y. [New
York], and in 1824 some specimens were sown near Boston
[Massachusetts], which maintained themselves for many
years. The seeds of alfalfa, from Chili, were distributed from
the United States patent office in 1853, and alfalfa is now
reported as being the favorite grass of California, and as also
succeeding well in Nevada, Nebraska, Utah, and Colorado.”
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Note 2. This is the earliest document seen (Nov. 2004)
concerning the New York State Agricultural Experiment
Station (or Cornell University) in connection with soy.
Note 3. This is the earliest document seen (Aug. 1999)
that mentions alfalfa. Earlier documents mention “lucerne”
or “lucern,” the British names of the plant. Address: A.M.,
M.D., Director of the Station.
64. Wing, Henry H. 1883. Report of the Assistant. New York
State Agricultural Experiment Station, Annual Report 1:89119. For the year 1882. See p. 89.
• Summary: The section titled “Beans” (p. 89) begins: “The
beans under trial comprised forty-six names of dwarf or bush
beans, twenty-four names of pole beans, ten Lima beans,
the English Windsor bean, the China bean, the Soja bean,
and several varieties of the South Cow pea. Our remarks,
however, are confined to our garden beans.” Address: B.Agr.,
Asst. Director.
65. The R.E. Hungate collection of C.V. Piper material,
1885-1946 (Archival collection). 1885-1946. Pullman,
Washington.
• Summary: This collection, located Washington State
University (Cage 431), contains 122 items, including
photographs, scrapbooks of memorial tributes, and reprints
of botanical publications of Charles Vancouver Piper (18671926). It was donated by Robert Edward Hungate in 1978.
Piper married Laura Maude Hungate on 15 Sept. 1897.
Address: Special Collections, Washington State Univ.,
Pullman, Washington. Phone: 509-335-6272.
66. Sturtevant, E. Lewis. 1885. Report of the Director. New
York State Agricultural Experiment Station, Annual Report
3:10-188. For the year 1884. See p. 16-17, 37, 42-47, 10102.
• Summary: In a listing of seeds obtained from various
seedsmen (including Vilmorin, Gregory, Thorburn, etc.),
page 17 states: “May 1. From Hiram Sibley & Co.,
seedsmen, Rochester, N.Y. [New York], one quart of Soja
beans.
Two dairy cows (named Jem and Meg) were fed various
rations during five periods (p. 37-46). For each period the
amount of albuminoid, crude fiber, nitrogen free extract,
and fat fed and digested were measured. The data for each
period is tabulated. During period III, the ration consisted
solely of “grain and Soja bean fodder.” Detailed calculations
(including the dung excreted) showed that the constituents
of the Soja fodder were digested as follows: 70% of the
albumen, 58% of the crude fiber, 82% of the nitrogen free
extract, and 54% of the fat (p. 45).
The author concluded (p. 46-47): “This interprets that
about twenty-six pounds of fodder corn was the equivalent
of seventy pounds of ensilage, or seventeen pounds of Soja
bean, or eighteen pounds of hay, or about four pounds of hay

and fifty pounds of potatoes, etc.” Likewise 100 lbs. of hay
was equivalent to 94 lbs. of Soja bean fodder. Soja bean, or
18 pounds of hay, or about 4 pounds of hay and 50 pounds
of potatoes, etc. Likewise 100 lbs. hay was the equivalent
to 94 lbs. Soja bean fodder. 100 lbs. fodder corn was the
equivalent to 65 lbs. Soja bean fodder. 100 lbs. ensilage was
the equivalent to 25 lbs. Soja bean fodder.
In the section titled “Forage crops” (p. 101-02) we
read: “The trials of forage crops were with Early Amber
cane, Maize, and Soja bean. The Soja bean gave very
unsatisfactory results, furnishing neither sufficient forage
for cutting nor seed. The cool season of last year prevented
our Soja bean plants from ripening their seed, and hence
the variety upon which we founded quite favorable reports
became lost to us. The variety this year, although the dry
seed looked the same as last year’s seed, yet gave us a low,
little leafy and late plant. It seems useless to speak well or
ill of this plant until the various forms which are sold under
this general name of Soja bean shall receive more specific
nomenclature.”
Note 1. This is the earliest English-language document
seen that uses the word “ensilage” in connection with soy
beans, however the soy beans were not, apparently, made
into silage.
Note 2. This is the earliest English-language document
seen that mentions “nitrogen-free extract,” which includes
starch, sugar, gums, and the like. The nitrogen-free extract
and fiber soon came to be classed together under the name of
carbohydrates. Address: A.M., M.D., Director of the Station,
Albany, New York.
67. Burney, W.B. 1888. Analyses of fertilizers and feeding
stuffs. South Carolina (Clemson) Agricultural Experiment
Station, Bulletin No. 3. p. 27-42. July. See p. 37.
• Summary: The section titled “Soja beans” (p. 37) contains
three tables with analyses of Soja beans grown by W.H.
Perry of Greenville, South Carolina. (1) They contain 10%
moisture at 100ºC. (2) Analysis of the dry matter [apparently
of just the beans] Ash 5.24%, crude fat 18.77%, crude fiber
2.72%, crude protein 39.17%, non-nitrogenous extract
(carbohydrates) 34.10%. (3) Analysis of the beans [as is]
contain: Moisture 10%, ash 4.72%, crude fat 16.89%, crude
fiber 2.45%, crude protein 35.25%, non-nitrogenous extract
(carbohydrates) 30.69%.
“As is apparent from the analysis, this is a feeding stuff
of great value; the crude proteins and fat are exceedingly
high, and the crude fiber quite low. By reference to table 15,
it will be seen that 92.5 per cent of the albuminoids were
digested, which is exceptional.”
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “crude proteins” (or
“crude-proteins” or “crude protein”) (one of two documents).
Address: Chemist, Columbia, South Carolina.
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68. Watchman and Southron (The) (Sumter, South Carolina).
1888. Soja beans–a discarded plant reintroduced on its
scientific merits. Sept. 12. p. 3.
• Summary: “No doubt our readers are familiar with the
greatly advertised excellence of the ‘Soja Beans,’ which were
widely published last year and this Spring through various
agricultural journals, and also in the Monthly Report of the
Agricultural Department of this State. In fact Dr. McBryde
we think endorsed the analysis of the beans to the effect that
it was a most valuable food plant containing nearly all the
nutriment of meat.
“Of course we were anxious to get some of these
valuable Beans to see how they grow–to say nothing of the
great advantage that it would be in our household to have a
lot of them on hand to make out a square meal on Mondays
when there is not a butcher in the market, nor a chicken or
egg to be found in the city. We did our best to get a few, but
failed.
“Our curiosity was at last gratified a few days ago when
Mr. W.S. Wheeler, of the Mayesville vicinity brought to our
office a large and well developed plant of the Soja Bean,
with an abundance of beans upon it.
“Many of our readers who have practical recollections
covering 20 to 25 years, will be as much surprised as we
were to know that the Soja Bean is the same little round
‘bean,’ that was planted in a small way as a curiosity by
many citizens hereabouts, just after the war, (and perhaps
during the last year of the war) and which was then called
‘Army Peas.’ It grows on a straight bush that branches freely
near the ground, has a leaf similar to a rank growing bush
bean or cow pea, and the seed pods are very numerous,
growing close to the stems, have two to four seeds in a pod,
and the pods while green are fuzzy.
“We saw two varieties, one with perfectly round beans
about the size of an Early Landreth Green Pea, the other had
a slightly oblong bean.
“We were then attracted by the vigorous growth, and
thought that there ought to be some merit in the plant, but
every one who tried to cook the beans reported that they
could not be cooked done.
“As the ‘Soja Bean’ is now to the front under the
recommendation of our Scientists and is being introduced
under experiments of the Agricultural Experimental Stations,
we are encouraged to hope that it has come back to I do good
and to stay.”
69. Watchman and Southron (The) (Sumter, South Carolina).
1888. The governor’s message. Dec. 5. p. 1, col. 2.
• Summary: “The annual message of Governor John
Peter Richardson, presented to each branch of the General
Assembly on the 28th, is a document of 28 octavo pages,
replete with suggestions touching the different interests
of the State. We give a synopsis of its statements and
recommendations.”

The section titled “Experimental stations” (col. 4)
begins: “The Experimental Stations, as now established,
comprise the following: A central scientific staff at Columbia,
with necessary offices and laboratories, and three farms–one
at Spartanburg, one at Columbia and one at Darlington. The
upper farm contains 800 acres, the middle farm 120 acres,
and the lower, 227 acres. Each farm is supplied with stock,
implements and machinery, including engines, gins, presses,
mills, cutters &c. Besides the work of preparation required
to bring these farms into proper condition, a large number
of field tests were planned and conducted. There were 656
experimental plats in cotton, 420 in corn, 56 in wheat, 48 in
oats, and about 50 in miscellaneous crops, such as grasses,
clovers, peas, soja beans, millets, sorghums, &c., or upwards
of 1,200 in all.
“Each test was carefully duplicated and repeated on each
farm. The checking and verification thus obtained give great
weight to the results.”
70. The Charles Vancouver Piper papers, 1888-1926
(Archival collection). 1888-1926. Pullman, Washington.

• Summary: This collection focuses on the botany of the
Pacific Northwest. Located Washington State University
(Cage 317), it contains approximately 3,650 items occupying
2.5 linear feet of shelf space in 5 containers. These papers
were received by the Washington State Herbarium in 1926
along with his library and herbarium, donated Maude
Hungate Piper (his wife), Stanley Piper (his brother), and R.
Kent Beattie. Transcripts of correspondence located in other
archives and repositories were added from time to time.
An undated portrait photo of Piper (which is not in the
collection), on the website of this archival collection, shows
him as a young man–perhaps in about 1910 (age 22).
The finding aid (on the Web) contains a photo of Piper,
a brief biography, then a description of the papers: Those of
C.V. Piper’s papers which are located at Washington state
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University consist primarily of correspondence and notes
relative to taxonomic studies of Northwest flora, and to the
history of Northwest botany. Piper’s letterbooks contain
considerable correspondence relative to the identification of
plants sent to Washington State University by the public.
Arrangement of the papers: Piper’s correspondence is
arranged in chronological sequence. His notes follow the
subject files he established. An index for this collection is
available in Manuscripts Archives and Special Collections
(MASC). Five other botanical collections in MASC are
listed.
Series list: Series 1: Boxes 1-4 (folders 1-25) contain
his correspondence from 1888 to 1926. Folder 21 is undated
correspondence. Folder 22 is a letterbook, Feb. 1902–Aug.
1902 (380 letters). Folder 23 is a letterbook, Sept. 1902–
June 1903 (370 letters). Series 2: Notes and working papers
in Box 5, arranged by plant family (fungi, grasses, etc.).
including photographs, scrapbooks of memorial tributes, and
reprints of botanical publications of Charles Vancouver Piper
(1867-1926). It was donated by Robert Edward Hungate in
1978. Piper married Laura Maude Hungate on 15 Sept. 1897.
Biography: “As a plant scientist Piper often attempted
to take positions which placed him in several of the
various schools of thought which characterized the bitterly
divided field of botany of his day. Throughout his career
he consistently emphasized attention to economic and
agricultural plants, much to the criticism of the purists of the
profession. He also attempted to combine various positions
in the nomenclature dispute: while arguing for the necessity
of historical research to establish the validity of original
names, his Flora adhered to the names proposed by the
International Rule school. He himself undertook a great deal
of historical research inspired by the American Rule school.
He was greatly involved in the re-discovery of Meriwether
Lewis’ lost herbarium and encouraged the publications of
journals of earlier plant explorers of the Northwest, such as
Archibald Menzies and David Douglas. On one occasion,
Piper even traveled to England to make a copy of Douglas’
journal, which was not then available in the United States.
Piper also took a mixed position on matters of ‘splitting’ and
‘lumping.’ While criticized as a ‘splitter’ and ‘too anxious
for new species,’ he expressed opinions which tended to
encourage lumping. Poor health began to restrict Piper’s
activities in his early 50s...” Address: Special Collections,
Washington State Univ., Pullman, Washington. Phone: 509335-6691.
71. Goessmann, Charles A. 1889. Field experiments.
II. Influence of fertilizers on the quantity and quality of
prominent fodder crops. Massachusetts State Agricultural
Experiment Station, Annual Report of the Board of Control
6:97, 107-14. For the year 1888. Jan. See p. 110-14.
• Summary: 1888.–”It was decided to add the Kentucky
blue-grass (Festuca pratensis) and the Soja bean (Soja

hispida) to the list of prominent crops on trial upon field
‘B.’” Plats 15 and 16 were seeded down on May 18 with
Soja beans, “in rows 3 feet and 3 inches apart, to correspond
with the rule adopted for grasses and leguminous plants. In
both instances one plat was fertilized in the same way as
heretofore, with fine-ground bones and muriate of potash”
and the other received no fertilizer.
“The Soja bean has been raised during the past season
in different parts of the field, to serve for ensilage. The
investigation of this valuable plant is not yet finished, and a
detailed description has been reserved for a future date.” A
table (p. 112) shows that when Soja bean was cut green on
30 Aug. 1888, the fertilized plat 15 yielded 2,080 lb, whereas
the unfertilized plat 16 yielded 1,560 lb (only 75% as much).
The crop was put into a silo the same day it was cut. No Soja
beans were planted the previous year–1887; Five varieties of
Southern cow-peas were grown instead.
Note 1. This is the earliest English-language document
seen (Oct. 1999) that uses the term “muriate of potash” (a
fertilizer) in connection with soja beans. It was later renamed
“potassium chloride.”
Note 2. This is the earliest English-language document
seen (Aug. 2014) which uses the word “silo” (or “silos”)
in connection with soybeans, or which states that soybeans
were made into silage (one of two documents).
Note 3: This is the earliest English-language document
seen (March 2003) that uses the word “experiments”
(or “experiment”) or the word “investigation” (or
“investigations”) in connection with soybean research.
Address: Ph.D., Director of the Station and Chemist,
Amherst, Massachusetts.
72. Feb. 15–Norman Jay Coleman (D), Missouri, becomes
the first U.S. Secretary of Agriculture–under President
Grover Cleveland (1885-1889) (Important event). 1889.
• Summary: Note: Although the Department of Agriculture
was established on 15 May 1862 by president Abraham
Lincoln, it was originally headed by a Commissioner without
Cabinet status. After almost a decade of struggle among
various advocacy groups concerning the nature and direction
of the Department, on 9 Feb. 1889 President Grover
Cleveland signed a bill into law elevating the Department
of Agriculture to Cabinet level. The first Secretary of
Agriculture took office six days later. However Coleman was
Secretary of Agriculture for less than one month at the very
end of president Cleveland’s first term.
Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
73. Goessmann, Charles A. 1889. Analyses of fodder articles.
Massachusetts Agricultural Experiment Station, Bulletin No.
32. p. 10-12. Feb. German summary in Chemisches CentralBlatt 1890(1):133.
• Summary: Three analyses are given, each of the soja bean,
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and each in tabular form. The first two give the chemical
composition of white soja bean seeds (one grown at the
Experiment Station, one bought in New York). The third
gives the composition of the entire soja bean plant, dry,
collected 30 Aug. 1888 at the Station. The first table shows
that for the white soja bean, 90% of the protein, 89.8% of
the fat, and 14.5% of the crude fiber are digestible. Two
additional tables show the fertilizing constituents of the
white soja bean and the entire dry soja bean plant. For the
latter: Moisture at 100ºC 6.120%, ash 6.470%, calcium oxide
2.770%, magnesium oxide 1.190, potassium oxide 0.617,
sodium oxide 0.198, ferric oxide 0.131, phosphoric acid
0.753, nitrogen 2.380, insoluble matter 0.967, valuation per
ton of 2,000 lbs $9.27.
The author concludes: “This valuable plant is
extensively cultivated in Japan and China and has been of
late successfully cultivated in southern Europe. The beans
are used as a highly nutritious food for man and the entire
plants, beans and straw are a valuable feed for cattle. The
requirements for a successful cultivation are a light soil in
a good state of fertilization, and a climate similar to that
suitable for the cultivation of Indian corn. The seeding time
and the general treatment of the crop correspond to that of
garden beans. Our trials with this crop for green fodder and
for ensilage are very encouraging. We secured in a first trial
from 8 to 9 tons of green fodder per acre.”
Note 1. This is the earliest English-language document
seen (Oct. 1999) that uses the term “phosphoric acid” (a
fertilizing constituent) in connection with soja beans. Its
chemical formula is H3PO4.
Note 2. This is the earliest English-language document
seen (Jan. 2001) that mentions the word “calcium” in
connection with soy beans. Address: Director of the Station,
Amherst, Massachusetts.
74. March 6–Jeremiah M. Rusk (R), Wisconsin, becomes
U.S. Secretary of Agriculture under President Benjamin
Harrison (1889-1893) (Important event). 1889.
• Summary: Note: Rusk was the first Secretary of
Agriculture to serve a full four-year term.
Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
75. Atwater, W.O. 1889. The what and why of agricultural
experiment stations. Farmers’ Bulletin (USDA) No. 1. 16 p.
June.
• Summary: Contents: What the stations are for. What the
stations do. Origin and development of the stations. The
European stations (62 are in Germany). What the American
stations are doing. The Office of Experiment Stations of the
Department of Agriculture. Publications. Appendix: List
of agricultural experiment stations in the United States,
with names of directors and addresses (e.g. “California–
Berkeley: Agricultural Experiment Station of the University

of California; E.W. Hilgard, Ph.D., LL.D., Director.” Note:
U.C. Davis did not open until about 1909).
Note: This is the earliest document seen (Nov. 2016)
concerning the USDA Office of Experiment Stations.
Origin and development of the stations: Nearly forty
years ago a company of farmers joined themselves together
in the little German village of Moeckern, near the city and
under the influence of the University of Leipsic [Leipzig],
called a chemist to their aid, and, with later help from
Government, organized the first agricultural experiment
station. Liebig in Germany, Boussingault in France, Lawes
and Gilbert in England, and other great pioneers had been
blazing the path of progress for years before. A great deal of
research bearing upon agriculture had been and is still being
carried on in the schools and universities, but the action of
these Saxon agriculturists in 1851 marks the beginning of
the experiment station proper–the organization of scientific
research with the aid of government ‘as a necessary and
permanent branch of agricultural business.’
“The seed thus sown has brought forth many fold. In
1856 there were five; in 1861, fifteen; in 1866, thirty; and
to day there are more than one hundred experiment stations
and kindred institutions in the different countries of Europe.
In each of these, from one to ten or more investigators
are engaged in the discovery of the laws that underlie the
practice of farming, and in finding how they are best applied.
“So rapid and so sure has been the progress of this
enterprise in both hemispheres, that private persons,
educators, societies, and governments have learned the
usefulness and indeed the necessity of these institutions,
not for the farmer alone, but for all who are dependent upon
the products of the soil. The movement is extending to Asia
and to South America; everywhere, indeed, its importance is
coming to be felt.
“The first agricultural experiment station in America
was established at Middletown, Connecticut, in the chemical
laboratory of Wesleyan University, in 1875. The example
was speedily followed elsewhere; in 1880 four were in
operation, and in 1887 there were some seventeen of these
institutions in fourteen States. In that year Congress made the
enterprise national by an appropriation of $15,000 per annum
to each of the States and Territories which have established
agricultural colleges or agricultural departments of colleges.
This has led to the establishment of new stations or the
increased development of stations previously established
under State authority, so that there are to-day forty-six, or,
counting branch stations, fifty-seven agricultural experiment
stations in the United States. Every State has at least one
station, several have two, and one has three. Before provision
had been made by the last Congress for the admission of the
new States Dakota had established one within her boundaries
and several other Territories are preparing to do likewise.
“These forty-six stations now employ over three hundred
and seventy trained men in the prosecution of experimental
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inquiry. The appropriation by the United States Government
for the fiscal year just closing, for them and for the office of
experiment stations in this Department, is $595,000; for the
coming year it is $600,000. The several States appropriate
about $125,000 in addition, making the sum total of about
$720,000 given from public funds the present year for the
support of agricultural experiment stations in the United
States. This may seem like a large sum to expend annually
for agricultural experiments, but it is less than 10 cents for
each of the 7,500,000 farm workers of the country, less
than 24 cents for each of the 30,000,000 of our population
directly dependent upon agriculture for their support, and
less than 1¼ cents for each of the 60,000,000 of our people
who consume the products of our farms. The farming lands,
farm implements, and live stock of the country are estimated
to be worth $12,000,000,000. The experiment stations cost
us, therefore, about $6.25 a year for every million dollars
invested in agriculture. Or, reckoning the annual value of
the products of our farms at $2,200,000,000, we are now
spending about 33.3 cents for every thousand dollars’ worth
of products in an attempt to increase the value of those
products in future years.” Address: Director, USDA Office of
Experiment Stations.
76. Georgeson, Charles C. 1889. Re: Response to letter
from President Geo. T. Fairchild about professorship at
Kansas State Agricultural College. Letter to G.T. Fairchild,
President, Agricultural College, Manhattan, Kansas, Dec. 9.
3 p. Handwritten, with signature.
• Summary: “As regards my family, my wife is an
educated lady. She went through the sophmore [sic] year at
Swarthmore College and after that spent three years more
at Westchester and at Millersville (Pennsylvania) Normal
School with a view to teach, but did not get opportunity to
teach much as we were married soon after. We have three
children. The oldest is seven, the youngest nearly two.
“Thanks also for your catalogue and Sixth Biennial
Report which were duly received. I have looked them
through with much interest and I may say that they have
caused me to decide definitely to place myself before your
board as a candidate for the professorship of agriculture.”
“I am glad to see that the professor of agriculture is also
director of the Experiment Station, and trust no change will
be made in that respect. It is work which I should greatly
enjoy should the Board see fit to appoint me. Peculiar
enough, I believe I was among the first to suggest the
establishment of Experiment Stations all over the country,
though, of course, it has absolutely no connection with or
influence on the final result. But I remember I suggested the
idea in an editorial in the Rural New Yorker some time in
the latter part of May 1879 [page 570, “A visit to the Rural
Grounds”], on which we received commendatory letters
much to my gratification.
“You ask me to state on what terms I would be willing

to come, if wanted. I will not presume to dictate terms in
any way, but will say that I would not care to come for less
than what Prof. Shelton is getting; and I suppose that the
professor has full control of his entire department.
“Would you kindly tell me if there is malaria at your
college? We dread it. We suffered much from it in Texas
and to some extent also in Japan. Hoping that you and
your family are well. I remain, Sincerely yours, Charles C.
Georgeson.
“.S. You will perhaps remember that I received the
master’s degree in 1882.” Address: Little Silver, New Jersey.
77. Report of the Secretary of Agriculture. 1889-1894. Serial/
periodical. Washington, DC: USDA. For the year 1889.
Frequency: Annual.
• Summary: Preceding title: Report of the Commissioner
of Agriculture. Followed by: Yearbook of the United States
Department of Agriculture.
The First Report of the Secretary of Agriculture (1889)
begins: “Public Resolution–No. 1.”
“Resolved by the Senate and House of Representatives
of the United States of America in Congress assembled, That
there be printed four hundred thousand copies of the Annual
Report of the Secretary of Agriculture for the year eighteen
hundred and eighty-nine; seventy-five thousand copies
for the use of the members of the Senate; three hundred
thousand copies for the use of the members of the House
of Representatives, and twenty-five thousand copies for the
use of the Department of Agriculture, the illustrations for
the same to be executed under the supervision of the Public
Printer,...”
The contents of this first volume is: Report of the
Secretary of Agriculture (p. 7). Special Report of the
Assistant Secretary of Agriculture (p. 46). Report of
the Chief of the Bureau of Animal Industry. Report of
the Superintendent of Gardens and Grounds. Report of
the Chemist. Report of the Microscopist. Report of the
Statistician. Report of the Chief of the Forestry Division.
Report of the Entomologist. Report of the Ornithologist
and Mammalogist. Report of the Botanist. Report of the
Chief of the Section of Vegetable Pathology. Report of the
Pomologist. Report of the Chief of the Silk Section. Report
of the Chief of the Seed Division. Report of the Director of
the Office of Experiment Stations (p. 485).
78. Burney, W.B. 1889. Report of the Chemist. South
Carolina (Clemson) Agricultural Experiment Station, Annual
Report 1:100-42. For the year 1888. See p. 100, 107, 135.
• Summary: Table 1, titled “Composition of American
feeding stuffs” (p. 107) gives the average chemical
composition of four samples of soy bean seeds: Water
8.47%. Total dry matter: 91.53%. Protein (or Albuminoids):
37.22%. Crude fat: 16.52%. Nitrogen-free extract: 28.21%.
Fiber 5.12%. Ash 4.46%.
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Another table, titled “Soja beans” (p. 135), gives the
chemical composition of those grown by W.H. Perry, of
Greenville, South Carolina. The values are identical to those
published in June 1888 in South Carolina (Clemson) Agric.
Exp. Station, Bulletin No. 3. p. 37. Address: PhD, Chemist,
Columbia, South Carolina.
79. Hayward, Albert I. 1889. Report of the Agriculturist.
Maryland Agricultural Experiment Station, Annual Report
1:70-75. For the year 1888. See p. 71-73.
• Summary: The section titled “The soja bean (Soja
hispida)” (p. 71-73) states: “The object of this crop was to
test the qualities of this Japanese forage plant.” The crop was
planted on 9 June 1888 on 27 plots, each one-eighth of an
acre in size. All growth stopped in mid-July when a blight
seemed to seize the plants. “Aphides were found on the
leaves and the ends of the roots were dead.” “About the 10th
of August new leaves began to appear and the growth was
very vigorous from that time till harvest,” which began Sept.
21. The average plant height was 2 feet, but some plants
reached 3 feet. “The pods had begun to form but the seed
was not developed. The stems were hard and woody near
the ground. The crop was run through a fodder-cutter and
ensiloed with corn and sorghum, alternating the loads as they
were drawn, thus mixing three forage plants. This proves to
be a food eaten very readily by cattle and showing a marked
improvement in the flesh of the animals and in quantity of
milk produced. The woody stems of the beans are kept moist
in the silo and the stock eat them up clean.” The largest yield
was at the rate of 11,088 lb/acre. “This would undoubtedly
have been very much increased by a reasonable quantity
of manure or fertilizer.” A table (p. 73) shows the chemical
composition of the soja bean plant (at two stages of growth,
Sept. 22 & 26), red clover, and timothy.
When “the Soja Bean and common Red Clover are
compared ton for ton of green product, at time of harvesting,
the former gives more total dry substance, or food, than
the latter, and this in the form of more valuable nutrients.
It has also been abundantly proven that land which will
not produce enough clover to pay for cutting, will yield an
average crop of the Soja Bean.” Address: B.S., Agriculturist.
80. McBryde, J.M. 1889. Section V.–Miscellaneous crops.
South Carolina (Clemson) Agricultural Experiment Station,
Annual Report 1:351. For the year ending Dec. 31, 1888.
• Summary: “Among the miscellaneous crops tested may be
mentioned different varieties of sorghum, sugar cane, soja
bean, ramie, prickly comfrey, lucerne, and many kinds of
grasses.
“As the analyses of several of these plants are not yet
finished, and the results of feeding tests in which some
of them were used are not ready for publication, a full
discussion of the tests of this section must be deferred for
the present. Their results will be given in a later report.”

Address: Director. Columbia, South Carolina.
81. Patterson, Harry J. 1889. Report of the Chemist.
Maryland Agricultural Experiment Station, Annual Report
1:66-69. For the year 1888.
• Summary: Two tables (p. 68-69) titled “Description of
fodder samples” and “Composition of fodder samples” show
that the “soja bean” was planted in rows 3 feet apart. The
plants grew to a height of 2½ feet and were cut for fodder on
3 Sept. 1888, yielding 8,674 pounds of green matter per acre.
The green fodder had the following composition on a waterfree basis: Total dry substance: 18.84%. Of this: Ash 12.42%.
Protein 15.31%. Crude fiber 37.67%. Nitrogen-free extract
30.76%. Crude fat 3.84%. Total nitrogen 2.44%. Albuminoid
nitrogen 1.59%. Address: Chemist.
82. Rusk, J.M. 1889. Report of the Secretary of Agriculture.
Report of the Secretary of Agriculture p. 7-45. See p. 34.
• Summary: The section titled “The Library” (p. 34) notes:
“An essential to efficient work is a well-selected and wellstocked library, which shall cover all the lines of inquiry of
agriculture and agricultural science. It is useless to attempt to
do first-class work that shall pass the scrutiny of the sharpest
criticisms without having at hand what has been done and
said in the past and what is constantly coming in from a
prolific press. Our library, of something like 20,000 volumes
only, is specially weak in the Government publications, some
of which are of rare merit; in the agricultural reports of the
several States, for which there is a great demand; in general
agriculture, without which no one can well treat agriculture
historically; in foreign agricultural reports and publications,
without which in these times of cosmopolitan thought and
work no such library as ours is properly equipped, and in
several lines specially needed by the respective divisions of
the Department.”
“In the change of the library from the old room, which
was so small as to compel a suspension in a measure
of the collection of more books and the rejection of the
Government publications, to ampler quarters, it was, for
want of help, badly disarranged, so that what we had was
so difficult to find that it was almost a bar to any attempt to
make a comprehensive study of any topic. A special effort
has been made to re-arrange and reclassify it, and we now
hope for a more satisfactory use of what we have, and for
an appropriation sufficient to fill up the gaps and place it
on a proper footing.” Address: Secretary of Agriculture,
Washington, DC.
83. Beal, W.H. 1890. Compilation of analyses of fodder
articles, fruits, sugar-producing plants, dairy products, etc.
made at Amherst, Mass., 1868-1890. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 7:291-313. For the year 1889. Jan. See p. 294-95,
299-300.
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• Summary: This is a long table. In section “A. Analyses
of Fodder Articles,” analyses of the following are given: II.
Hay and coarse dry fodders–Soja bean. IV. Grains and other
seeds–Soja beans (Soja hispida Mönch.). For each product
the following statistics are given: Number of analyses. Dry
matter (Max., min., avg.). Percentage protein (Max., min.,
avg.). Percentage fat (Max., min., avg.). Percentage nitrogenfree extract (Max., min., avg.). Percentage fibre (Max., min.,
avg.). Ash. Nutritive ratio (average).
The chemical composition of gluten meal is given on
pages 296 and 301.
Note 1. This is the earliest document seen (June 2008)
that uses the term “nutritive ratio.” For a definition of this
term, see G. McCarthy. 1890.” The best agricultural grasses.”
Or see: C.C. Georgeson. 1891. “What does science teach us
in stock-feeding?”
In section “B. Analyses of Fodder Articles with
Reference to Fertilizing Ingredients,” analyses of the
following are given: II. Hay and coarse dry fodders–Soja
bean. IV. Grains and other seeds–Soja beans. For each
product the following statistics are given: Number of
analyses. Percentage of moisture. Nitrogen. Ash. Potassium
oxide. Sodium oxide. Calcium oxide. Magnesium oxide.
Ferric oxide. Phosphoric acid. Insoluble matter. Valuation per
ton of 2,000 pounds.
Note 2. This is the earliest document seen (Oct. 2004)
that uses the term “dry fodders” (or “dry fodder”).
84. Brooks, William P. 1890. Division of Agriculture:
General results of a trial of a few Japanese crops.
Massachusetts (Hatch) Agricultural Experiment Station,
Bulletin No. 7. p. 14-17. Jan.
• Summary: The article begins: “At the time of leaving
Japan in October of last year I was unaware that I should be
placed in charge of a department of the Hatch Experiment
Station, and did not, therefore, make arrangements for the
forwarding of any considerable amount of seed of any kind.
I had been located in a section of that country, however, with
a climate having essentially the same range of temperature
as that of Massachusetts; and had become convinced by
observation that some of the crops there cultivated were of
peculiar value. I, therefore, on my own account had the seeds
of a few varieties collected, and left them to be forwarded
with shrubs and trees which were to be taken up after the fall
of their leaves.
“I have thought it best to make these statements in
explanation of the fact that the quantities of some of the
seeds were so small... All these crops were planted on June
3d on a light loam...”
In section IV titled “Varieties of beans” (p. 16-17) are
two subsections on soja beans and one each on red beans and
white beans (Phaseolus radiatus [azuki beans]). “Soja Bean.
Medium Early–Glycine hispida, Jap. Daidzu. This variety
showed its first flowers July 28th, and the crop was fully

mature Sept. 25th, when it was pulled. The area was 880 sq.
ft. and the yield 30 lb of cleaned beans, which is at the rate
of 25 bu. per acre. Should this class of beans prove desirable
here this variety will be superior to most of the kinds offered
under the same name so much earlier. It is well known that
the beans of this class are of remarkable richness, containing
a very unusual proportion of nitrogen, and it certainly seems
desirable to give them a fair trial.
“Soja Bean No. 2, Very Early Variety–Glycine hispida.
Jap. Kurakake Mame. The Japanese name means “Saddled
Bean,” and is given because of the peculiar disposition of
black around the eye and on the sides of the bean, for all
the world to their fancy like a saddle on the back of a horse.
The first blossoms were noticed July 10th and the crop was
pulled fully ripe on Aug. 31st. “In Japan I have cultivated
this variety side by side with some of our earliest sorts and
found it to excel them in earliness, but no comparative test
was made here this year.
“Red beans.–Phaseolus radiatus [red azuki]. The
peculiarity both of this and the following variety in
germination may be of interest. They ‘come up’ like peas, the
bean remaining wholly underground. The pods of both are
unusually long, containing eight to ten small beans, which
are characterized by a very thin and tender skin. This variety
blossomed about the end of July, and was well ripened Sept.
25th, when it was pulled. The area was 440 sq. ft., and the
yield was 23 lbs. of dry beans, or at the rate of about 38
by. per acre. These beans present an unusually handsome
appearance and bid fair to prove an acquisition.
“White beans.–Phaseolus radiatus [white azuki]. This
variety was in full blossom July 27th, and was ripe Sept.
25th, when it was pulled. The area under cultivation, 440
sq. ft., gave 21 lbs. dry beans (weight taken, as in case of all
crops spoken of, Dec. 21st) which is at the rate of about 35
bu. per acre. This variety except in color closely resembles
the preceding; but it is not as handsome. The amount of seed
now on hand is insufficient for a trial of their food qualities,
but another season, if successful in securing crops, we shall
make such a trial.”
Note: The “Red beans” and the “White beans” were
almost certainly red azuki beans and white azuki beans,
respectively; their scientific name at this time was Phaseolus
radiatus. This is the earliest English-language document
seen (Jan. 2005) that uses the term “red beans” to refer to red
azuki beans, or the term “white beans” to refer to white azuki
beans.
Other Japanese crops planted on June 3 were: (1) Millet
(Panicum crus-coroi [sic, crus-galli]. Jap. Hiye), (2) Millet
(Setaria Italica or Panicum Italicum, Red Headed Variety.
Jap. Mochi awa, or glutinous millet), and (3) Millet (Setaria
Italica or Panicum Italicum. Jap. Awa).
Note 1. The terms “Medium Early” and “Very Early”
used to describe the soja beans are probably just descriptive
terms rather than early varietal names. Address: Agriculturist,
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Amherst, Massachusetts.

Chemist, Amherst, Massachusetts.

85. Goessmann, Charles A. 1890. On feeding experiments.
VI. Fodder analyses (1889). Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 7:12, 124-47. For the year 1889. Jan. See p. 14041.
• Summary: Page 140 contains two tables giving nutritional
analyses of “White Soja Beans,” one bought in New York
and the other apparently grown at the Experiment Station
in 1888. Page 141 contains a third table giving a nutritional
analysis of “Black Soja Beans” apparently grown at the
station in 1888. It also gives the “fertilizing constituents” of
“White Soja Beans” and “Black Soja Beans”; these include
calcium oxide, magnesium oxide, ferric oxide, sodium oxide,
potassium oxide, phosphoric acid, nitrogen, insoluble matter,
and valuation per ton ($18.98 for the White and $18.18 for
the Black).
Note: Gluten meal in feed for pigs is discussed on p.
105. Address: Ph.D., LL.D., Director of the Station and
Chemist, Amherst, Massachusetts.

87. Alvord, Henry E. 1890. Some feeding trials. II. Feeding
heifers on ensilage only. Maryland Agricultural Experiment
Station, Bulletin No. 8. p. 1, 12-14. March.
• Summary: “The ensilage fed consisted of a mixture of
corn, sorghum and soja beans, all cut short and put into the
silo in layers, in September, 1888. This ensilage is described
in the Second Annual Report of the Station, for the year
1889, page 97, its chemical composition being given in the
same report, as Nos. 47 and 48, in the table at page 101.
“Forty pounds of this ensilage was the daily ration”
for each of the two heifers, named Aggie Mary and Aggie
Juanita. A table compares the composition of this ensilage
with “the standard ration.” The ensilage had a lower
“nutritive ratio” (1:10.3) and contained only 65% as much
protein per pound. Address: Director of the Station, College
Park, Maryland.

86. Goessmann, Charles A. 1890. On field experiments.
Massachusetts State Agricultural Experiment Station, Annual
Report of the Board of Control 7:148-230. For the year 1889.
Jan. See p. 156-57, 166, 171-72.
• Summary: Section II, titled “Influence of fertilizers on the
quantity and quality of prominent fodder crops. (Field B),”
notes that in 1888 the Soja bean (Soja hispida) was grown on
two test plats on Field B, one fertilized and one unfertilized
(p. 157). A detailed analysis of the soja bean (entire plant,
dry; collected Aug. 30, 1888, unfertilized) is given, with
an analysis of the dry matter (93.88% of the total weight),
which consists of crude ash 6.47%, crude cellulose 20.76%,
crude fat 5.62%, crude protein (nitrogenous matter) 15.87%,
and non-nitrogenous extract matter 51.28%, totaling 100%.
An analysis of the “fertilizing constituents of the above soja
bean,” the minerals, shows that it is rich in calcium oxide,
nitrogen, and magnesium oxide. Its value per ton is $9.51.
The section titled “Statement of crops raised on the
Northern Division of Field C” states that five rows of black
soja beans were grown.
Note 1. Neither soja nor soy are listed in the index of
this early report.
Note 2. This is the earliest English-language document
seen (June 2008) that uses the word “cellulose” in connection
with the soybean. Webster’s Dictionary defines cellulose,
a term first used in 1835, as “a polysaccharide of glucose
units that constitutes the chief part of the cell walls of plants,
occurs naturally in such fibrous products as cotton and
kapok, and is the raw material of many manufactured goods
(as paper, rayon, and cellophane).” Cellulose is a long chain
or polymer of sugar molecules each containing six carbon
atoms. Address: Ph.D., LL.D., Director of the Station and

88. Goessmann, Charles A. 1890. Composition of fodder
crops raised upon the Station grounds. Massachusetts
Agricultural Experiment Station, Bulletin No. 36. p. 6.
March.
• Summary: A table shows: Soja bean (Soja hispida).
Nutritive ratio, 1:2.5 to 1:5.5. Fodder constituents in lb/1,000
lb of dry matter: Crude ash 75.1, crude cellulose 212.6, crude
fat 59.9, crude protein (nitrogenous matter) 154.0, nonnitrogenous extract matter 497.5. Fertilizing constituents in
lb/1,000 lb of dry matter: Nitrogen 24.78, phosphoric acid
4.66, potassium oxide 16.53. Manurial value per ton of dry
matter: $10.39.
Note: For a definition of “nutritive ratio” see G.
McCarthy 1890.” The best agricultural grasses.”
89. McBryde, J.B. 1890. Chemical statistics of corn crop
of South Carolina. Maize fodder ensilage. Cow peas as a
forage crop. Composition of soja bean vines. South Carolina
(Clemson) Agricultural Experiment Station, Bulletin No. 8.
p. 53-79. March. New Series 2.
• Summary: The section titled “Cow peas as a forage crop”
states (p. 68-69): “This crop seems especially adapted to
meet the wants of our Southern farmers. Its extensive and
deep root system enables it to withstand the long dry spells
common to our climate, and also to gather nourishment
from soils on which shallow growing crops would starve. It
responds readily to fertilizers, and on fair soils will produce
as large a yield of nutritive matter as almost any forage crop
we can grow. It makes such a rapid growth that two crops
can be grown in a season. The growth is so luxuriant that all
noxious weeds are choked out. The most serious objections
urged against this crop are its great bulk and the difficulty of
curing it.”
A table gives three analyses of the composition of “cow
pea vine hay.”
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This section continues (p. 75-76): “Of this [nitrogen]
the cow pea vine contains 205 pounds [per acre], valued at
$32.42. If this were all removed from the soil, a very few
crops would soon ruin the richest land. But it is known that
the cow pea will flourish on soils which are deficient in
nitrogen; this fact has led to the belief that this crop obtains
at least part of its nitrogen from atmospheric sources. We
take the following from Bulletin No. 5, Storr’s School
Experiment Station, Mansfield, Connecticut:
“1. Peas, alfalfa, serradella, lupine, clover, in all
probability, and apparently leguminous plants in general,
are able to acquire large quantities of nitrogen from the air
during their periods of growth.
“’2. There is scarcely room to doubt that the free
nitrogen of the air is thus acquired by plants.”
Table XXIII (p. 77) gives the composition of cow peas
and soja beans. These soja beans were grown by W.H. Perry
of Greenville, South Carolina. On a dry matter basis, cow
peas contain 25.96% protein compared with 39.17% for soja
beans. “In placing it [the cow pea] beside the soja bean we
have unintentionally shown it to a disadvantage, as the latter
is almost without a rival as a feed stuff–approaching nearly
to cotton seed meal in per cent. of crude protein and in per
cent. of crude fat far exceeding it.” Note 1. The cotton seed
meal mentioned here appears to be simply ground cotton
seeds, which have not been defatted.
In the section titled “Composition of soja bean vines,”
table XXV (p. 78) gives the composition of soja bean vines
and straw grown on the Columbia farm. The vines were
cut in full bloom on 5 Aug. 1889. The straw, from the crop
of 1888, consists of hulls and vines after the peas had been
threshed. The vines contain 16.88% protein compared with
4.25% for the “straw.”
Table XXVI (p. 79) gives the “Fertilizing constituents
of soja bean vines and straw.” The following values are
given for each in both per cent. and pounds per ton: Moisture
at 100ºC, nitrogen, phosphoric acid, potash, soda, lime,
magnesia, sulphuric acid, and insoluble matter. The soja bean
probably obtains its “nitrogen from the air and subsoil...”
Note 2. This is the earliest agricultural experiment
station publication seen (May 1999) that contains the word
“Soy” or “Soja” in the title.
Note 3. This is the earliest English-language document
seen (Oct. 1999) that mentions lime as a fertilizing
constituent of soja bean plants (the vines).
Note 4. This is the earliest document seen (June 2012)
concerning soybeans and atmospheric nitrogen fixation in the
United States.
Note 5. This is the earliest English-language document
seen (June 2007) that uses the word “nitrogen” in connection
with soybeans obtaining nitrogen from the air.
Note 6. This is the earliest English-language document
seen (July 2016) that contains the term “cotton seed meal”
(written just like this). Address: A.B., C.E., 1st Asst.

Chemist, Columbia, South Carolina.
90. Woods, Charles C.; Phelps, C.S. 1890. Grass and
forage garden. Grasses and legumes. Connecticut (Storrs)
Agricultural Experiment Station, Bulletin No. 6. 16 p. Aug.
See p. 1-2, 5, 12-16.
• Summary: “The new results here reported consist mainly
of observations on the growth of eight species of legumes:...
soja bean, Soja hispida...” The plants were grown in the
forage garden during 1889-90 and evaluated for their use as
forage. Table 1 shows the composition of various legumes
including “Soja beans, [plants with the] seeds nearly grown.”
Table 2 shows the yield per acre of the legumes used in these
experiments. Soja beans yielded 9.5 tons of green crop; on
a water-free basis this consisted of total dry matter 5,000
lb, protein 1,033 lb, fat 426 lb, nitrogen-free extract 2,039
lb, and fiber 990 lb. Table 4 shows the manurial value of
leguminous crops including the soja bean plants; it shows
the nitrogen, potash, and phosphoric acid in the total crop
above ground, in the roots below ground, and total. Address:
1. Chemist; 2. Agriculturist. Both: Storrs, Tolland County,
Connecticut.
91. McCarthy, Gerald. 1890. The best agricultural grasses.
North Carolina Agricultural Experiment Station, Bulletin
No. 73. 97 p. Oct. 15. See p. 45, 64-68, 70.
• Summary: “Soja Bean–Glycine hispida. The soja bean, or
as it is sometimes called, Japan pea, is indigenous to Southeastern Asia, and is a near relative of the cow pea. Though
this bean has been known in the Southern States for a long
time, its cultivation has never become very extended. The
beans are regarded as a staple food in Japan, but in this
country they are scarcely edible, probably because they are
not properly cooked. The soja bean is a tender annual, and its
habit of growth, use and value, is much like the cow pea.
“This bean is usually sown in drills two feet apart, and
on good soil has yielded as high as forty bushels per acre.
This yield of vine fodder is less than that of the cow pea, and
the fodder is more difficult to cure. Cattle are not so fond of
it as of cow-pea hay. It makes good ensilage.
“This plant requires as good soil and treatment as are
usually given to field beans.”
Table I titled “Flowering period, use, &c., of grasses” (p.
64) states that the soja bean flowers in July, prefers medium
soil, gives an average yield of 4-6 tons/acre on good soil, and
is used for meadow (not pasture).
Table II titled “Seeds” (p. 65) states that there are, on
average, 2,800 seeds/ounce, and 90% of these are vital
[viable]. An average of 60-100 lb of commercial seed is
required to plant 1 acre. There are 60 lb per bushel.
Table III titled “Proximate composition and feeding
value of hays containing 14 to 14.3 per cent. water” (p.
66) analyzes 28 types of hay. According to analyses by
the South Carolina Agricultural Experiment Station, the
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proximate composition and feeding value of soja bean hay
is: albuminoids 14.05% total, 9.28% digestible. Crude fiber:
24.03% total, 14.09% digestible. Nitrogen free extract:
38.00% total, 23.18% digestible. Fat 2.09% total, 0.40%
digestible. Nutritive ratio 1:4.1. Relative feeding value per
ton: 15.09. The author then defines several key terms: “The
nutritive ratio is the sum of the per cent. of digestible fiber
and digestible nitrogen free extract added to the per cent. of
digestible fat, multiplied by 2½, and the total divided by the
per cent. of digestible albuminoids. A well balanced ration
has a ratio of 1:5.
Footnote (p. 67): In Table 3, since “few of the plants
included have been analyzed by American chemists, and for
the sake of uniformity [Emil] Wolff’s analyses have been
very largely used.” “The relative feeding value has been
obtained by multiplying the number of pounds of digestible
fat and digestible albuminoids in one ton of hay by 4½ cents,
and the number of pounds of digestible fiber and nitrogen
free extract by 0.9 cent. These values owe also to German
experimenters.”
Table IV titled “Digestion co-efficients” [coefficients]
(p. 67) gives values 8 types of hay. For soja bean vines:
Albuminoids 64, fiber 58, non-nitrogenous extract 61, fat 24.
Table V (p. 68) shows the dry substances contained in
2,000 pounds of air-dry hay composition and feeding value
of 27 types of hay containing 14 to 14.3 per cent. water. One
analysis by the South Carolina station is given. The cash
value of the fertilizing matter contained in one ton of soja
bean hay is $9.36, about average.
Table VI titled “The theoretical value of hay” (p. 70)
gives values for 28 plants. For hay made from soja bean
vines: Feeding value per ton: $15.09 (4th highest among all
28 plants tested, after lucerne $16.74, Japan clover $16.17,
and cow pea vine $15.89). Net manurial per ton: $7.48 (3rd
highest after cow pea vine $8.82, and lucerne $8.28). Total
relative cash value per ton: $22.57 (4th highest after lucerne
$25.02, cow pea vine $24.71, and Japan clover $23.88).
Note: This is the earliest English-language document
seen (Oct. 2006) that contains the term “cow pea vine”
(or “cow pea vines”). Address: Botanist, Raleigh, North
Carolina.
92. Georgia Experiment Station Bulletin. 1890. Potash and
paying crops. No. 9 (Special). 48 p. Oct. See p. 12.
• Summary: In the section titled “Nitrogen regulates plant
growth” (p. 11) is a full-page table (p. 12) showing “how
many pounds of the constituents mentioned are withdrawn
per acre by an average crop.” Forty crops are listed,
including soja bean (Soja hispida), yellow lupine (Lupinus
luteus), green lupine, lucerne [alfalfa] (medicago sativa),
seradella [serradella], hemp (cannabis sativa), etc. The three
constituents (minerals) are potash (kali; K2O), phosphoric
acid (P2O5), and nitrogen (N).
The Introduction (by the German Kali Works,

Washington, DC) states that this is the “first public
documentation issued by the Department of Agriculture,
after its elevation to an executive department with a Cabinet
officer at its head...”
93. Georgeson, C.C.; Cottrell, H.M.; Shelton, W. 1890.
Experiments with forage plants. Kansas Agricultural
Experiment Station, Bulletin No. 18. p. 173-91. Dec. See p.
186-88.
• Summary: In the section titled “Miscellaneous forage
plants” we read (p. 186-88): “Soy Beans, Glycine hispida.–
We tested several varieties of these beans the past season, the
object being to learn something of their value for this country
and climate. As noted below, one variety was obtained from
Peter Henderson & Co. and one was from home-grown seed,
having been raised on the farm in 1889; the others were
imported direct from Japan. These beans did remarkably
well, considering the drouth they went through, and the
early-ripening varieties give promise of becoming valuable
to this country. The good qualities in the Soy beans have
long been known, but the great difficulty with most varieties
that have heretofore been tried in the North and West has
been that our season is rarely long enough for them to mature
properly, and hence the yield has usually been cut short. The
varieties which we imported are all early, and will mature
here in any season. This fact, taken in connection with their
highly nutritive qualities both for man and beast, their heavy
yields and easy culture, will in a measure forecast their
usefulness. The average composition of Soy beans is as
follows:
“Water 10.0%, ash 5.0%, crude protein 33.4%, crude
fiber 4.8%, nitrogen free extract 29.2%, crude fat 17.6%.”
The following four soy bean varieties are described:
(1) “Kuiske Daidzu.–Seed imported from Japan.” (Note
that this name is spelled “Kiuski” in 1891 in the next issue
{no. 19} of this Kansas Bulletin, then spelled “Kiyusuke” 5
times thereafter, from 1892 to 1910, starting in issue no. 32
of this Kansas Bulletin. In 1891 we learn that “Kiyusuké” is
the name of a person). (2) “Edamame [green vegetable soy
beans].–Seed imported from Japan.” (3) “Yellow Soy Bean.–
From Peter Henderson & Co.” [seedsmen, New York]. (4)
“Large Yellow Soy Bean.–Seed grown on the farm in 1889.”
“We also obtained from Japan two varieties of Dolichos
radiatus. The Japanese name for this class of beans is
Adzuki. The two varieties grown here are known only by
their native names, viz. Shiro Saya Shozo” [red seeds, white
pods] and “Kuro Saya Shozo” [red seeds, black pods].
In search of new fodder plants, the Station also tested
“Coix lachryma (Job’s Tears), a grass which grows 6 to 8
feet tall, and produces a large grain, rich in protein.” The test
failed, “owing mainly to drouth.”
Note 1. This is the earliest document seen (June 2004)
stating that Peter Henderson & Co. is selling soybeans. We
learn later (in an 1898 publication) that Henderson & Co. is
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located in New York.
Note 2. Opposite the title page are listed the Kansas
Agric. Experiment Station staff. One of the assistants is
“W.T. Swingle, B.Sc., Botany.” By 1907 Walter T. Swingle
was a physiologist with the Bureau of Plant Industry. By
1909 he was translating Japanese articles related to soy into
English.
Note 3. This is the earliest document seen by Prof. C.C.
Georgeson about soybeans, or about adzuki beans.
Note 4. This is the earliest English-language document
seen (July 2013) that mentions Edamame (spelled as one
word), a soybean variety imported from Japan, or that
contains the word “Edamame” (regardless of capitalization).
Note 5. This is the earliest document seen (July 2013)
that mentions the soybean varieties Yellow Soy Bean or
Kiyusuke Mame.
Note 6. This is the earliest document seen (July 2013)
that capitalizes the first letter of each word in a soy bean
name to indicate that the name refers to a soybean variety
(e.g. “Yellow Soy Bean,” “Large Yellow Soy Bean”).
Note 7. This is the earliest document seen (Sept. 2004)
that gives the color (Yellow) of various soybean varieties.
Note 8. This is the earliest U.S. document seen (Sept.
2004) that contains the word “Adzuki” (or “Azuki” or
“Adsuki”) beans. Address: 1. M.Sc., Prof. of Agriculture and
Superintendent of Farm; 2. M.Sc., Agriculture; 3. Foreman
of the Farm.
94. Hayward, Albert I. 1890. Report of the Agriculturist.
Maryland Agricultural Experiment Station, Annual Report
2:95-132. For the year 1889. See p. 97-99, 101, 118.
• Summary: Part I, titled “Silos and ensilage” (p. 95-105)
describes the “lean-to” silo, which was 38 feet long, 13
feet wide, and about 15 feet deep, about half of the depth
being below ground level. There were two partitions. The
subsection titled “Ensilage, 1888” (p. 97-100) notes that the
silo was first filled in the autumn of 1888, beginning Sept.
22. The crops used for ensilage were semi-dent white corn
(heavily foliaged), sorghum (with seed in the dough), “and
the Soja beans, pods formed but seeds not fully developed.
Pit No. 1, was about half filled with corn and soja bean, in
alternate loads, making layers of each three or four inches
thick, after settling.” All this forage was cut into half-inch
lengths by a “Lion” feed-cutter, operated with carrier, by a
portable steam engine. “This ensilage was offered to a herd
of cows and heifers which had never eaten it before. But
one of the twenty refused it the first day and after becoming
accustomed to it, all the animals preferred it to good hay.”
Pit No. 3, which was filled on 4 Oct. 1888, was filled
with frosted forage; all the crops had been frost-bitten during
the two nights preceding. Over “one-half the surface, soja
beans were put in and cut corn fodder over the other half.”
The soja beans were too dry to ferment well.
A table (p. 101) gives “Analyses of crops and ensilage,

1888 and 1889,” including: Soja bean before blooming
(Sept. 3, 1888), soja bean as harvested (Sept. 22, 1888),
soja bean on poorer soil (Sept. 26, 1888), soja bean frost
bitten on poorer soil (Oct. 25, 1888), ensilage of soja bean
as harvested Sept. 22 (analyzed Jan. 29 of the following
year), ensilage of frost-bitten soja bean as harvested Oct. 25
(analyzed Aug. 14 the following year).
In Section II, “The Forage Garden” (p. 105-22) is a
subsection on “Forage plants” (p. 116-19), which contains
a long sub-subsection titled “Soja Bean” (p. 118-19) which
states: “Three acres of soja bean were grown in 1888 and
about the same area this season, both crops being used for
ensilage. The most perfect growth was about three feet
high, stems somewhat branched but not spreading; leaves
numerous, forming a large bulk of the plant. If too rank a
growth is made, the stems become hard and woody, but this
may be remedied by making ensilage of it.” The best yield,
in 1888, was 5¼ tons of green forage per acre.
Other plants tested in Forage Garden include esparsette,
giant spurry, lupine, serradella, sulla, Hungarian grass, pearl
millet, teosinte, kaffir corn, millo maize, and non-saccharine
sorghum.
Note 1. This is the earliest English-language document
seen (Oct. 2004) that uses the word “rank” to describe the
growth habit of soybean plants (one of two documents).
Note 2. This is the earliest American document seen
(Oct. 2004) that mentions serradella, which Webster’s
Dictionary defines as “a Eurasian annual herb (Ornithopus
sativus) of the family Leguminosae with pinnate leaves and
long-stalked honey-producing flowers that is used for forage
and green manure–also called bird’s foot.”
Note 3. This is the earliest document seen (Oct.
2004) that mentions sulla [later called Spanish sainfoin
{Hedysarum coronarium}]. Address: B.S., Agriculturist.
95. McBryde, J.B. 1890. Report of the First Assistant
Chemist. South Carolina (Clemson) Agricultural Experiment
Station, Annual Report 2:156-80. For the year 1889. See p.
178-80.
• Summary: In the section titled “The cow pea as a forage
crop” (p. 169-79) is a subsection titled “Composition of cow
peas, soja beans, and soja bean vines” (p. 178). Within this
subsection, table XXIII (p. 178), titled “Composition of cow
peas and soja beans,” states that the soja beans were grown
by W.H. Perry of Greenville, South Carolina. Comparing
the cow peas with the soja beans (in percentage): Dry matter
87.74 vs. 90.00. Crude ash 4.09 vs. 5.24. Protein 25.96 vs.
39.17. Fat 1.41 vs. 18.77. The table concludes: “This analysis
shows the cow pea to be a feed stuff of very high quality...
In placing it beside the soja bean we have unintentionally
shown it to a disadvantage, as the latter is almost without a
rival as a feed stuff–approaching nearly to cotton seed meal
in per cent. of crude protein and in per cent. of crude fat far
exceeding it.”
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The section titled “Composition of Soja bean vines” (p.
179-80) notes that soja bean vines and soja bean straw were
grown on the farm in Columbia, South Carolina. The vines
were cut in full bloom on 5 August 1889 after 10 days of
heavy rain. The straw was the “Hulls and vines after peas
had been threshed.” Crop of 1888. Table XXV (p. 179) gives
the composition of the vines and straw. “The soja bean vines,
cut green and cured for hay, evidently make a very superior
forage, being nearly as high in per cent. of crude protein as
the cow pea vine. If cut at the same stage of growth, the per
cent. would be fully as high.” Table XXVI (p. 178) gives
the fertilizing constituents of the vines and straw. These
include nitrogen, phosphoric acid, potash, soda, lime (CaO),
magnesia (MgO), sulphuric acid, insoluble matter, and
valuation per ton. Address: First Asst. Chemist.
96. McBryde, J.M. 1890. Field experiments. South Carolina
(Clemson) Agricultural Experiment Station, Annual Report
2:193-344. For the year 1889. See p. 344.
• Summary: In “Section V.–Miscellaneous Crops” (p.
342-44), a subsection titled “4. Soja bean” (p. 344) states:
“Soja beans were planted on all three farms [Spartanburg,
Columbia, Darlington], both in 1888 and 1889.” Yield of
beans was 10-15 bu/acre. “The beans were ground and
successfully fed to cattle. The haulm or stalks made fair but
somewhat woody forage. An analysis of the bean showing
its close approximation to animal matter (flesh), especially
in its content of albuminoids, was published in the Report of
1888.” Address: Director of the Station.
97. Shelton, E.M.; Cottrell, H.M.; Shelton, W.M. 1890.
Report of the Farm Department. Kansas Agricultural
Experiment Station, Annual Report 2:6-89. For the year
1889. See p. 42-43.
• Summary: The section titled “Forage crops” (p. 42)
states: “Twenty-four varieties of forage crops were planted
in adjacent plats in field 4. The field had been in corn the
previous year. The land was plowed May 4, 1889, harrowed
and cross-harrowed with smoothing harrow, and the seeds
planted in rows three feet apart May 6 and 7.” The following
crops were planted: non-saccharine sorghums, serradella
(Ornithopus sativus), Teosinte (Euchloena luxurians), New
Golden Wonder millet, Pearl millet (Pennisetum spicatum),
Soja beans, and three varieties of cow peas (Dolichos
Chinensis).”
In the subsection titled “Soja Bean (Glycine hispida)”
(p. 43) we read: “Seed from T.W. Wood & Sons, Richmond,
Virginia. Growth vigorous throughout the season, from the
time the plants first appeared above ground until they were
killed by frost. The plants grow erect, averaging 4½ feet in
height. The stalk is strong and woody, and has numerous
branches covered with heavy foliage. The branches and
upper part of the main stem are thickly studded with clusters
of pods–from 2 to 5 pods growing in a cluster, each pod

containing 2 beans. The plants were killed by frost before the
beans had matured. The crop was harvested November 14,
and yielded at the rate of 17 bushels of beans per acre. This
plant has many valuable qualities and deserves further trial
with home-grown seed.”
Note 1. This may be the earliest document seen (April
2016) concerning cultivation of soybeans in Kansas (one of
two documents). It may contain the earliest date seen for the
cultivation of soybeans in Kansas (May 1889).
Note 2. The first soybeans grown in Kansas in 1889
were obtained from Virginia. Those grown in 1890 were
obtained from Japan by C.C. Georgeson, who had previously
lived and taught in Japan.
Note 3. This is the earliest document seen (June 2002)
that mentions seedsmen T.W. Wood & Sons in Richmond,
Virginia. Address: 1. M.Sc., Director of the Station and Prof.
of Agriculture; 2. M.Sc., Asst., Agriculture; 3. Foreman of
Farm. All: Manhattan, Kansas.
98. Woods, Chas. D. 1890. Stubble and roots of plants as
manure. Connecticut (Storrs) Agricultural Experiment
Station, Annual Report 2:67-75. For the year 1889. See p. 73,
75.
• Summary: “47. Soja bean (Soja hispida), Stubble and
Roots.–From Forage Garden... Plants were 20 inches tall,
spreading, and leafy; pods and seeds quite well formed but
immature. Roots fine and fibrous, abundant near the surface.”
Weight of green tops (all in pounds/acre): 19,190. Stubble
and roots to depth of 7 inches: 1,198. Roots from 8 to 22
inches in depth: 102. Stubble and roots to depth of 22 inches:
1,390. Dry (water-free) stubble and roots: 1,401.
Note: The soja bean was one of the lowest producers of
stubble and roots of the 11 eleven crops tested. Table 14 (p.
75) shows experimental results of the weight of stubble and
roots of 20 plants (including the soja bean, yellow lupine
{Lupinus luteus}, blue lupine {Lupinus hirsutus}, and white
lupine {Lupinus alba}) in four square feet, and in one acre.
Address: Chemist and Acting Director, Storrs Agric. Exp.
Station, Storrs, Connecticut.
99. Beal, W.H. 1891. Compilation of analyses of fodder
articles, fruits, sugar-producing plants, dairy products, etc.
made at Amherst, Mass., 1868-1891. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 8:289-300. For the year 1890. Jan.
• Summary: In section “A. Analyses of Fodder Articles,”
analyses of the following are given: I. Green fodders–Soja
bean, whole plant (Soja hispida Mönch). II. Hay and coarse
dry fodders–Soja bean. Soja-bean straw. IV. Grains and other
seeds–Soja beans. For each product the following statistics
are given: Number of analyses. Dry matter (Max., min.,
avg.). Percentage protein (Max., min., avg.). Percentage
fat (Max., min., avg.). Percentage nitrogen-free extract
(Max., min., avg.). Percentage fibre (Max., min., avg.). Ash.
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Nutritive ratio (average).
In section “B. Analyses of Fodder Articles with
Reference to Fertilizing Ingredients,” analyses of the
following are given: II. Hay and coarse dry fodders–Soja
bean. Soja- bean straw. IV. Grains and other seeds–Soja
beans. For each product the following statistics are given:
Number of analyses. Percentage of moisture. Nitrogen. Ash.
Potassium oxide. Sodium oxide. Calcium oxide. Magnesium
oxide. Ferric oxide. Phosphoric acid. Insoluble matter.
Valuation per ton of 2,000 pounds.
Note: Analyses of gluten meal are given on pages 295,
and 300.
100. Brooks, William P. 1891. The Agricultural [sic,
Agriculturist]. Massachusetts (Hatch) Agricultural
Experiment Station, Annual Report 3:4-5. Jan.
• Summary: “Report has been made on several varieties
of Japanese crops, viz., four varieties of beans and three of
millet. Of the latter, two, the Setaria Italica (Jap. Mochi Awa)
and the Setaria Italica (Jap. Awa), seem especially promising
for seed production and fodder...
Note: In the 4th Annual Report (p. 8-9), published one
year after this one, we learn that the Soja bean was one of
the four varieties of beans tested. Red beans [azuki] were
almost certainly another one of the four (see Brooks 1890,
Bulletin No. 7, p. 14-17). Address: Agriculturist, Amherst,
Massachusetts.
101. Goessmann, Charles A. 1891. On feeding experiments,
1890. Massachusetts State Agricultural Experiment Station,
Annual Report of the Board of Control 8:12-134. For the year
1890. See p. 39-48, 54-60, 65.
• Summary: The section titled “Two summer feeding
experiments with milch cows” (p. 39-69) explains that the
experiments were designed to compare the economical value
of reputed fodder crops (vetch and oats, and soja bean),
when fed as green fodder in part or in whole for English
hay. The summer feeding experiments with milch cows
were conducted from July 12 to Sept. 30, 1890. The daily
consumption of the green feed “was decided by the appetite
of the different cows; vetch and oats varied from fifty to sixty
pounds, and soja beans from forty to 60 pounds.”
Conclusions of 1890 (p. 43-44). “The soja bean exceeds
in our case in five out of six cases the vetch and oats in
feeding effect... Judging from our own experience, we can
only recommend very highly the practice of raising any of
the stated new fodder crops... for the purpose of increasing
the fodder resources of the farm during summer and autumn.
They may serve as green fodder as well as hay; most of
them have a higher nutritive ratio than either English hay,
corn fodder or corn stover; they tend to improve the soil
chemically and physically; they yield liberal returns, and are,
as a rule, highly relished by cattle.”
One table (p. 54) gives the chemical composition of

the soy bean plant as a fodder article, a second (p. 55) gives
the local market value of 19 articles of fodder (ranging
from $15.00 to $3.14 per ton), including green soja beans
($4.40 per ton). A third table (p. 55-56) gives a valuation of
the essential fertilizing constituents in 26 articles of fodder
(incl. green soja beans), including the value of their nitrogen,
phosphoric acid, potassium oxide, and total valuation per
ton. Most valuable is new-process [solvent extracted] linseed
meal ($23.32) and least valuable is carrots ($1.04). Soja
beans are valued at $2.44.
Note 1. Analyses of gluten meal are found on pages 105,
125, and 126.
Note 2. This is the earliest English-language document
seen (June 2003) that contains the term “linseed meal.”
Address: Ph.D., LL.D., Director of the Station and Chemist,
Amherst, Massachusetts.
102. Goessmann, Charles A. 1891. On field experiments.
Massachusetts State Agricultural Experiment Station, Annual
Report of the Board of Control 8:135-226. For the year 1890.
Jan. See p. 141, 159-160, 169-72, 185, 199.
• Summary: A table on p. 141 shows the composition of
19 fodder crops raised upon the Station grounds–including
Soja bean (Soja hispida). It has a nutritive ratio of 1:2.5 to
1:5.5. Its fodder constituents and its fertilizing constituents
in pounds per 1,000 pounds of dry matter are given. Its
manurial value per ton of dry matter is $10.39, the 6th
highest.
Section VII is titled “Field experiments with prominent
fodder crops...” (p. 159-68). It states (p. 171-72): “Soja Bean
(Soja hispida).–Two varieties, white and black, were planted
May 23; they came above ground June 2. The white variety
began to bloom August 9, and the black variety but one day
later... Both stood the drought well. The roots had apparently
no tubercles. The white variety matured sooner than the
black one. The soja bean promises to be a valuable addition
to the leguminous fodder crops in New England. Two acres
have been planted with soja beans during the past season,
on the grounds of the station. The growth of one acre has
served, in its semi-matured state, as green fodder during the
autumn... for milch cows; and that of the other has been put
in a silo as an admixture to corn ensilage (see statements on
silos).
Note: This is the 2nd earliest English-language
document seen (Nov. 2016) that uses the word “tubercles”
(or “tubercle,” so spelled) in connection with soybeans.
Page 185 gives an analysis of the soja bean plant and of
its dry matter.
Page 199 states: “Several acres were sown to vetch
and oats, soja bean and corn, to furnish green fodder for the
dairy, and to serve as ensilaged crops for winter feed. One
silo is filled with fodder corn, and another with half soja
bean and half fodder corn.” A table shows that 10 tons of
green soja bean have been raised on the station farm for the
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production of fodder.
Other fodder crops evaluated (p. 170-73): Barley, early
Southern white corn, horse bean (Vicia faba), common
vetch (Vicia sativa), white lupine (Lupinus alba), serradella
(Ornithopus sativus), Bokhara clover (Melilotus alba), and
sainfoin (Onobrychis sativa–Esparsette). Address: Ph.D.,
LL.D., Director of the Station and Chemist, Amherst,
Massachusetts.
103. Goessmann, Charles A. 1891. On feeding experiments,
1890. Massachusetts State Agricultural Experiment Station,
Annual Report of the Board of Control 8:12-134. For the year
1890. See p. 39-48, 54-60, 65.
• Summary: The section titled “Two summer feeding
experiments with milch cows” (p. 39-69) explains that the
experiments were designed to compare the economical value
of reputed fodder crops (vetch and oats, and soja bean),
when fed as green fodder in part or in whole for English
hay. The summer feeding experiments with milch cows
were conducted from July 12 to Sept. 30, 1890. The daily
consumption of the green feed “was decided by the appetite
of the different cows; vetch and oats varied from fifty to sixty
pounds, and soja beans from forty to 60 pounds.”
Conclusions of 1890 (p. 43-44). “The soja bean exceeds
in our case in five out of six cases the vetch and oats in
feeding effect... Judging from our own experience, we can
only recommend very highly the practice of raising any of
the stated new fodder crops... for the purpose of increasing
the fodder resources of the farm during summer and autumn.
They may serve as green fodder as well as hay; most of
them have a higher nutritive ratio than either English hay,
corn fodder or corn stover; they tend to improve the soil
chemically and physically; they yield liberal returns, and are,
as a rule, highly relished by cattle.”
One table (p. 54) gives the chemical composition of
the soy bean plant as a fodder article, a second (p. 55) gives
the local market value of 19 articles of fodder (ranging
from $15.00 to $3.14 per ton), including green soja beans
($4.40 per ton). A third table (p. 55-56) gives a valuation of
the essential fertilizing constituents in 26 articles of fodder
(incl. green soja beans), including the value of their nitrogen,
phosphoric acid, potassium oxide, and total valuation per
ton. Most valuable is new-process [solvent extracted] linseed
meal ($23.32) and least valuable is carrots ($1.04). Soja
beans are valued at $2.44.
Note: This is the earliest English-language document
seen (June 2003) that contains the term “linseed meal.”
Address: Ph.D., LL.D., Director of the Station and Chemist,
Amherst, Massachusetts.
104. Goodale, George Lincoln. 1891. Some of the
possibilities of economic botany. American J. of Science
42(250):271-316. Oct. Third Series. See p. 280-85, 302. [1
ref]

• Summary: This is the Presidential address delivered before
the American Association for the Advancement of Science, at
Washington [DC], August, 1891...”
The section titled “Vegetables” (p. 280-85) states that
Vilmorin is an authority on the many unique vegetables
now available in Europe. “In 1854 the late Prof. Gray called
attention to the remarkable relations which exist between
the plants of Japan and those of our eastern coast. You will
remember that he not only proved that the plants of the two
regions had a common origin, but also emphasized that many
species of the two countries are almost identical.”
“One of the most convenient places for a preliminary
examination of the vegetables of Japan is at the railroad
stations on the longer lines... For native consumption there
are prepared luncheon boxes of two or three stories, provided
with simple and yet embarrassing chopsticks. It is worth the
shock that it causes ones nerves to invest in these boxes and
try the vegetable contents... “Prof. Georgeson, formerly of
Japan, has kindly identified some of these for me,...
“Prof. Georgeson, whose advantages for acquiring
a knowledge of the useful plants of Japan have been
unusually good, has placed me under great obligations by
communicating certain facts regarding some of the more
promising plants of Japan which are not now used here.
It should be said that several of these plants have already
attracted the notice of the Agricultural Department in this
country.
“The soy bean (Glycine hispida). This species is known
here to some extent, but we do not have the early and
best varieties. These beans replace meat in the diet of the
common people” [in Japan].
Footnote 22 (p. 302) includes: “Beans (Glycine
hispida), many kinds and prepared in many ways.” Also
mentions pickled green plums (Ume-boshi). “Several kinds
of seaweeds are also very commonly served with rice.”
Address: M.D., LL.D., Fisher Prof. of Natural History,
Harvard Univ., Cambridge, Massachusetts.
105. Alton Evening Telegraph (Alton, Illinois). 1891. Real
rural reading. Will be found in this department. Dec. 5. p. 7.
• Summary: The section on “The value of ensilage” states:
“The Maryland agricultural experiment station reports the
best method of preserving forage and the comparative value
of the same plant, harvested and stored in different ways,
form part of the general problem of forage and feeding.”
“Ensilage is found as profitable for supplementing
pasturage in times of drought, as for giving stock ‘a green
bite’ in the winter. Indian corn is the favorite crop of
ensilage, the most productive, the easiest to raise, and, all
considered, the best. But clovers, the cow-pea and the soja
bean, make a more nutritious article of ensilage, and may be
advantageously mixed with corn, in the silo. Other plants and
waste products, some unpalatable in other forms, make fairly
good ensilage.”
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106. Atwater, W.O.; Woods, Chas. D. 1891. The acquisition
of atmospheric nitrogen by plants. Connecticut (Storrs)
Agricultural Experiment Station, Annual Report 3:12-14. For
the year 1890.

• Summary: “The Annual Report for the Station for 1889
contained (pp. 11-51) a detailed account of the experiments
undertaken up to December of that year upon the acquisition
of nitrogen from the air by growing plants. With this was a
summary of results of experiments conducted at Wesleyan
University in 1881 and 1882, which brought the first positive
experimental evidence that plants can obtain large quantities
of nitrogen from the air...”
During the season of 1890, a number of sand culture
experiments were performed, among them some on the
soja bean. “The plants were grown in sea sand, washed and
burned, so as to free it from all compounds of nitrogen. All
of the plants were supplied with the necessary amount of
plant food, with the exception of nitrogen, and to some of
the plants, nitrogen was supplied in the form of calcium and
potassium nitrates. Rather more than half of the plants were
inoculated with infusions prepared by treating soil taken
from near the roots of growing plants of the same or allied
species... Few of the plants developed root tubercles, and the
tubercles that were formed were for the most part few and
small. Of the inoculated plants, about one-third had no root
tubercles; most of the other two-thirds had a very few small
tubercles. A few plants, both inoculated and not inoculated,
had a fair number of root tubercles, and these were the only
ones that showed gain in nitrogen of any amount.” These

experiments “confirm the observation by Hellriegel of the
connection between root tubercles and the acquisition of
nitrogen.”
Note 1. This is the earliest document seen (June 2010)
concerning inoculation of the soybean in the United States.
Note 2. This is the earliest English-language document
seen (June 2010) that uses the word “inoculated” (or any of
its cognates) in connection with acquisition of atmospheric
nitrogen by plants.
Note 3. This is the earliest English-language document
seen (Nov. 2016) that uses the word “tubercles” (or
“tubercle,” so spelled) in connection with soybeans to refer
to (what was later called) the nodules on their roots.
A portrait photo shows Wilbur Olin Atwater. Address: 1.
Director of the Station; 2. Chemist.
107. Hayward, Albert I. 1891. Report of the Agriculturist.
Maryland Agricultural Experiment Station, Annual Report
3:90-103. For the year 1890. See p. 97-98.
• Summary: In Part III, titled “The forage garden,” is a
section on “Forage Plants,” which contains the following
subsection (p. 97-98): “Soja bean. Soja hispida. For the past
three seasons this valuable Japanese forage plant has been
grown at this Station. In 1888 and 1889 the conditions were
not favorable and only medium crops were secured.”
In 1890, these beans were planted on 25 plots of oneeighth acre each. A blight appeared in 1888. In 1890 the bean
plants were cut into half-inch lengths and put into a silo with
alternate loads of corn.
A table shows the yield of soja bean plants (in lb) on
each of the 24 plots. “The largest plot yield, at the rate of
over 8 tons per acre, far exceeding any that has been secured
heretofore at this Station. Taking into consideration the
highly nitrogenous character of the plant, the feeding value
of this crop of 8 tons per acre is equal to at least sixteen
tons per acre of fodder corn. The total yield of the three
acres as thus grown, was 13 tons. On good soil, with proper
manuring, this plant would undoubtedly give a much higher
yield.” Address: B.S., Agriculturist, College Park.
108. Lee, Jordan G. 1891. Results of 1890 obtained on the
North Louisiana Experiment Station. Louisiana Agricultural
Experiment Station, Bulletin No. 8. p. 167-214. Second
Series.
• Summary: The section titled “Forage plants” (p. 200+) we
read (p. 205): “Soja bean, another Leguminosæ ranks high
as a forage and renovator of worn lands in some countries.
During the three years trial here, though doing poorly at first,
it has grown in popularity until now, when it may be placed
on the list of useful forage plants. It grows one to two feet
high, bearing abundant crop of short yellow pods filled with
small, round white pea, resembling sweet pea. It has a large
leaf surface which cures into excellent hay, with only a few
hours sunshine.”
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Also discusses: Teosinte (Reana luxurians), pearl
millet (Penicillaria spectata), kaffir corn, Egyptian rice
corn, German or golden millet, golden wonder millet, early
Japanese buckwheat, white field lupine, peanuts, chufas, and
cow peas. Address: B.S., Asst. Director, Calhoun, Louisiana.
109. Phelps, C.S. 1891. Fodder crops for soiling and
ensilage. Connecticut (Storrs) Agricultural Experiment
Station, Annual Report 3:37-43. For the year 1890.
• Summary: Soja beans and cow peas were grown together
as fodder plants; the seed was sown on May 29. “Soja beans.
The seed germinated quite slowly and unevenly... The plants
made a rather slow growth, and throughout the season the
foliage appeared of a pale yellow color. By the middle of
September the plants had reached a height of three and onehalf to four feet. They were not branched, nor very leafy,
and the stems were hard and woody. The best growth was
obtained where 480 lbs. per acre of mineral fertilizer was
applied. September 23d, the soja beans were pale colored,
and not as leafy nor succulent as the cow peas. Four small
sections, cut on the above date, gave a yield at the rate of
9.1 tons per acre. The crop was cut September 24th, and left
in small piles to wilt. On the 26th, it was cut into about one
inch lengths and packed in the silo. For chemical analysis,
see pages 16 and 17.”
Note: The soja beans were apparently made into silage,
but not used for soiling (as suggested in the title).
110. Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891.
Germination of weeviled peas–Garden notes on potatoes,
beans, and cabbage. Kansas Agricultural Experiment Station,
Bulletin No. 19. p. 193-201. Dec. 1890. See p. 199-201.
• Summary: The section titled “Some Japanese beans” (p.
199-201) lists and describes ten such beans, all but two of
which were procured from Japan by Prof. Georgeson. Of the
ten, four are soy beans, and the first 3 of these were collected
by Georgeson. “The three imported Soy beans seem to be
specially commendable as resisting drought and heat to
a degree surpassing all others on trial, and in ripening so
uniformly that they may be pulled or cut, harvesting the crop
at once without material loss from shelling.” For each plant,
there is a description of the plant, its flowers and seeds, time
of ripening, and yield.
“No. 7. Glycine hispida–’Soy’–’Eda-mame’ (Jap.)...
[The seeds are] oval, or nearly round, smooth, greenish
yellow. This was the earliest of the Soy beans, being fully
ripe by August 29th. The plants continued vigorous through
the severest drought of the summer, seeming to suffer little
from it. The average yield per acre was estimated at 1,669
pounds.
“No. 8. Soy–’Kiuski Daidzu’ (Jap.)... Ripened a week to
ten days later [than No. 7]. Average yield per acre estimated
at 1,026 pounds.
“No. 9. Soy–’Yamagata Cha-daidzu’ (Jap.)... “Seeds,

three-eighths of an inch long, oval, dull brown in color.
Began bearing the latter part of August and continued till
frost. The average yield per acre estimated at 1,693 lb.
“No. 208. ‘Soja’–Glycine hispida (Wood). The seed of
this was received from T.W. Wood & Sons, of Richmond,
Virginia, and the results obtained are shown for comparison
with the Japanese varieties. Planted at the same time, they
were only in first bloom August 27th, when No. 7 of the
Japanese list was nearly ripened. The vines grew rank and
succulent, three to four feet high. No pods were ripened till
late in September, and further production was cut short by
frost. The estimated yield per acre was 498 pounds.”
Two varieties of adzuki beans (Phaseolus radiatus) are
also described. The black podded one yielded 934 lb/acre
and the other yielded 628 lb/acre.
Note 1. This is the earliest document seen (July 2013)
that mentions a named soybean variety in the United States,
or that mentions the soybean varieties Yamagata Cha-daidzu
or Eda-Mame (or “Eda Mame,” spelled as two words).
Note 2. This is the earliest soy-related English-language
document seen (March 2003) that contains the word
“Entomology.”
Note 3. This is the earliest English-language document
seen (Sept. 2004) that uses the term “dull brown” to describe
the color of soybean seeds. Address: Dep. of Horticulture
and Entomology [Manhattan, Kansas].
111. Riley, C.V. ed. 1891. Reports of the United States
commissioners to the Universal Exposition of 1889 at Paris.
Vol. 5, Agriculture. Washington, DC: Published under
direction of the Secretary of State by authority of Congress.
935 p. See p. 127. Index.
• Summary: In the section on “African and Asiatic countries”
is a subsection titled “Japan” (p. 127) which (according to
the table of contents) is about “The Soja (Glycine hispida)
and the azouki [azuki] (Phaseolus radiatus), two important
Japanese vegetables.”
The actual entry states: “The exhibit in class 71 was
particularly interesting; beside the Government exhibit
there were fifteen private ones and eleven of these exhibits
contained soja or daizon [sic, daizu]. The soja (Glycine
hispida) is a leguminous plant closely resembling the pea,
and is one of the principal vegetables in use among the
Japanese, who employ it in various ways; kôritôfou, or
cheese of the soja [dried frozen tofu], is a sort of alimentary
paste, prepared by coagulation and freezing. The soja is also
grown to a small extent in France, and was exhibited in a
collective exhibit from the départment de l’Aube. Its grain
contains very little amylaceous matter (starch) and sugar,
and is therefore particularly adapted for food for diabetic
patients, while it also contains much nitrogenous matter and
phosphoric acid, which renders it very nutritive.
Note. This is the earliest English-language document
seen (April 2013) that uses the term kôritôfu to refer to dried-
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frozen tofu.
“Another vegetable much used in Japan is the azouki
(Phaseolus radiatus), a sort of bean [azuki]. Dried prunes,
anzous (Prunus armeniaca) [apricots], were also shown
and were of good quality. There was a fine exhibit of dried
ginger. Raisins, nuts, peanuts, preserved bamboo sprouts,
etc., were also shown, and the whole display was a good
one.”
Note: This is the earliest document seen (Feb. 2017)
concerning the United States Department of Agriculture
(USDA) in connection with the soybean. Address: Ph.D.,
Representative of the U.S. Dep. of Agriculture.
112. Stubbs, Wm. C.; Barrow, D.N. 1891. Report of the State
Experiment Station... at Baton Rouge, Louisiana, for 1890.
Louisiana Agricultural Experiment Station, Bulletin No. 7. p.
143-66. Second series. See p. 158.
• Summary: The section titled “Forage crops” states (p. 158):
“Soja Bean–A short, woody plant, bearing a tremendous
amount of short, flat, poorly filled pods. The beans are small
and round and very hard. Has never proved of much value
here.”
Other forage crops discussed are yellow millo maize,
pearl millet, conch pea, Hungarian grass, German millet,
golden millet, white lupine, blue lupine, yellow lupine, silver
hulled buckwheat, early Japanese buckwheat, and common
buckwheat.
Note: This is the earliest document seen (April 2016)
concerning soybeans in Louisiana, or the cultivation of
soybeans in Louisiana. This document contains the earliest
date seen for soybeans in Louisiana, or the cultivation of
soybeans in Louisiana (1890). The source of these soybeans
is not known. In Jan. 1891 Barrow submitted his report for
“experiments at this station during the year 1890.” Address:
1. Ph.D., Director of the Station and Official State Chemist;
2. B.S., Asst. Director [Baton Rouge].
113. Woods, Chas. D. 1891. Analyses of feeding stuffs.
Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 3:14-25. For the year 1890. See p. 15-17, 25.
• Summary: Various analyses of the soja bean (Soja hispida)
are given. One table (p. 16) compares the composition of
the seeds (8.32% water, 35.24% protein, 20.48% crude fat)
with “six week bean” seeds. A second table (p. 17) gives the
composition (calculated on the moisture at time of cutting)
of soja bean vines bearing nearly mature seeds, grown in
the Forage Section of the Station in 1889, and cut Aug. 26.
(73.8% water, 5.43% protein, 2.24% crude fat), and vines
(average of 2 samples: 76.00% water, 2.65% protein, 0.60%
crude fat), and horse bean vines.
A third table is the same as the second except that the
composition is calculated on a water content of 12½ percent.
Vines with seeds yielded at the rate of 9½ tons of green
crop per acre, containing 2½ tons of dry matter. “The vines,

grown by the station in 1890 for ensilage, were sown May
29. Only mineral fertilizers (phosphoric acid and potash)
were applied. Throughout the season the plants were pale
and made a slow growth. They had the appearance of having
insufficient plant food. Harvested Sept. 24th. Sample taken
when prepared for silo, Sept. 26... Yielded at the rate of a
little more than 9 tons per acre.”
114. Woods, Charles D. 1891. Fertilizing ingredients in crop
and in roots of legumes. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 3:29-36. For the year
1890.
• Summary: Part I is a study of the “Manurial value
of leguminous crops.” Analyses are for the purpose of
ascertaining their proximate composition and feeding value.
“The specimens were obtained by Prof. Phelps, Agriculturist,
and Mr. Bailey, Assistant in Farm Experiments of the Station,
with the aid of the senior class of the Storrs School and some
outside labor during the summer.”
Table show: (4) “Percentage of fertilizing ingredients in
specimens of legumes calculated on water-free substance.”
Columns include: Nitrogen, phosphoric acid, and potash.
Includes values for: Soja beans, vines and seeds. Soja bean
vines (2 samples). Soja bean vines, average. White lupine
vines. Yellow lupine. Blue lupine vines.
(5) “Fertilizing ingredients per acre in crop, in
specimens of legumes. Weights of crop as harvested, of dry
substance, and of fertilizing ingredients in crop.” Includes
the same crops shown in table 4.
Part II analyzes the “Fertilizing ingredients in root.
Two specimens of cow pea roots and two of soja bean
have been analyzed during the year.” Tables show: (6)
“Percentage of fertilizing ingredients in stubble and roots,
calculated to water-free substance.” (7) “Amount of roots
and stubble and valuable ingredients left in one acre, with
valuable ingredients in manures, for comparison.” The five
“fertilizers” given for comparison are: Rich stable manure,
nitrate of soda, dissolved bone-black, ground bone, and
muriate of potash. Conclusion: “When the stubble is turned
under, both it and the roots decompose, and their manurial
ingredients become more or less speedily and completely
available for succeeding crops. The crop that leaves a large
amount of materials in and upon the soil after harvest adds
much to the next year’s store of plant food, and hence to the
fertility of the soil.”
Part II concerns “Green manuring. It is generally better
economy to feed a crop of such plants as legumes and
carefully save the manure, and thus return the larger portion
of the manurial matters to the land, than to plow it under.
Still, there are some crops, as lupines, that may at times be
used to good advantage for green manure, and circumstances
may be such as to warrant the use of other and more valuable
crops for this purpose.”
Table 8 shows “Fertilizing ingredients in crop and
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roots per acre in some legume, and valuable ingredients
in manures for comparison.” Some of the totals are (in
descending order of total fertilizing ingredients): Vetch vines
185. Red clover vines 184. Blue lupine vines 179. Horse
bean 173. Soja bean, vines and seeds 115. Soja bean vines
87. Cow pea vines 81. Address: Chemist and Acting Director
of the Station.
115. Massey, W.F. 1892. Notes on a recent number: Mr.
Wiggins’ article on “Green Manuring in Virginia.” Cultivator
& Country Gentleman (The) 57(2034):43-44. Jan. 21. See p.
44, col. 1.
• Summary: “While the columns of the Country Gentleman
are always replete with matters of interest to cultivators, I
think the number for January 7 is unusually suggestive.”
“As a hot-weather renovating crop, there is none that
can compare with the cow pea, unless it may be the soja
bean. This plant (Soja hispida) promises to push our favorite
cow pea hard. Its enormous growth of forage and wonderful
productiveness in seed make it a very promising plant. My
colleague, Prof. F.E. Emery, has a silo filled with them, and
I am curious to note the result of his experiment. The soja
bean is the only real rival we have of the cow pea. While a
man’s land is badly lacking the humus, it may be better to
plow under the entire growth of peas or beans, but when
once the land is in ‘good heart,’ I feel sure it is far more
economical to cure the tops either as hay or ensilage and
plow under only the stubble. With cow peas, soja beans and
crimson clover, the reclamation of the old fields of the South
is an easy matter, and the results would surprise those who
have had no experience with these temporarily exhausted
lands.” Address: North Carolina Exp’t [Experiment] Station.
116. Brooks, William P. 1892. The Agricultural Division.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 4:8-11. Jan. See p. 8-9.
• Summary: “The Japanese millets mentioned in the last
annual report [p. 4], together with two other species of
millet and a number of varieties of Soja bean, have been
given further trial. The millets show remarkable cropping
capacity.”
“Several varieties of Soja bean, Glycine hispida, which
have been under cultivation, prove well adapted to our soil
and climate, and on soil of medium quality have yielded in
different years from about 25 to 35 bushels to the acre. About
8 bushels of these beans were ground into a fine meal by
the local miller last winter, and an experiment in feeding the
meal to milch cows would have been undertaken had not the
destruction of our barn by fire prevented. This experiment
will be undertaken the present winter, upon a smaller scale,
made necessary by the loss of our stock of seed.”
“Hemp of two varieties and flax of three have been
successfully raised.” Address: Agriculturist, Amherst,
Massachusetts.

117. Goessmann, Charles A. 1892. On field experiments:
Experiments with field and garden crops (1891).
Massachusetts State Agricultural Experiment Station, Annual
Report of the Board of Control 9:171, 187-97. For the year
1891. See p. 187-88.
• Summary: “Some of the plants here cultivated during
previous seasons have already been introduced into our farm
industry on a sufficiently extensive scale to enable us to form
a decided opinion regarding their special local economic
value. Foremost among them are some fodder crops,
Southern cow-pea, serradella, some vetches,” white soja
bean (Soja hispida) and black soja bean. “We have raised for
several years, successfully, large crops of both varieties of
soja bean, and consider them for our locality a most valuable
addition to our forage crops.”
Other crops grown on Field C with the two types of soja
beans were serradella (Ornithopus sativus), Bokhara clover
(Melilotus alba), spring vetch (Vicia sativa), kidney vetch,
sainfoin (Onobrychis sativa), and yellow trefoil.
Note: This is the earliest American document seen that
mentions sainfoin. Address: Ph.D., LL.D., Director of the
Station and Chemist, Amherst.
118. Goessmann, Charles A. 1892. I. Feeding experiments
with milch cows (three). Massachusetts State Agricultural
Experiment Station, Annual Report of the Board of Control
9:13-106. For the year 1891. Jan. See p. 37-61, 72, 74.
• Summary: Various rations, including two with corn and
soja bean ensilage as the major ingredient, were fed to milch
cows. A table (p. 36) shows the local market cost [price]
of eight fodder articles used from November 1890 to June
1891 in Amherst, Massachusetts. The least expensive of
these is corn and soja bean ensilage ($3.50 per 2,000 lb); the
most expensive are corn meal and gluten meal (each $28.00
per 2,000 lb). Another table (p. 36-37) shows the average
composition of the principal daily fodder rations used in
various experiments; corn and soja bean ensilage comprised
42.15% of the diet in two experiments. Old process linseed
meal and gluten meal were also fed.
Each cow had her own name: Jessie, Roxy, Buttercup,
Nancy, Clarissa, etc. Previous trials using soja bean as a
principal coarse fodder for milk production have been very
encouraging. Page 58 gives the composition of corn and soja
bean ensilage.
On p. 59 begins the description of a summer feeding
experiment with milch cows, July 6 to Sept. 26, 1891. The
green feed was vetch and oats, soja beans and fodder corn.
The grain feed was corn meal, wheat bran, dried brewers’
grain, and gluten meal (Chicago). The daily consumption of
soja beans (green) ranged from 38 to 44 lb; they cost $4.40
per ton. A table (p. 72) gives the composition of soja beans
(green) in 1891. Another table (p. 74) shows the valuation of
the essential fertilizing constituents of the various articles of
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fodder used. “Cotton-seed meal” has the highest valuation
($25.60 per ton). Corn and soja bean ensilage is valued at
$3.22, and soja bean (green) at $2.44.
Note 1. This is the earliest English-language document
seen (July 2016) that contains the term “cotton-seed meal”
(written with a hyphen). Cotton-seed meal is mentioned
many times elsewhere in this article.
Note 2. Analyses of gluten meal are found on pages 29,
57, and 70. After this article, they are also found on pages
103, 124, 146, 167, and 170. Address: Ph.D., LL.D., Director
of the Station and Chemist, Amherst, Massachusetts.
119. Neal, James C. 1892. Station record. Oklahoma
Agricultural Experiment Station, Bulletin No. 2. p. 3-11.
March. See p. 8-9.
• Summary: “The work at the Oklahoma Experiment farm is
necessarily in a barely formative stage... The farm consists
of 80 acres in section 14, tp. [township] 19, range 2, and
120 acres in section 15, tp. 19, range 2.” “Cultivation:
The experimental orchard was begun on Dec. 2, 1891, by
‘breaking’ the prairie in sec. 14.” The weather hindered
operations, so that plowing, disking, and harrowing were not
finished until Jan. 4, 1892. Then the land was “sown with
various clovers and grasses to determine vitality in a struggle
with the prairie grasses and weeds.” The scientific and
common name of each species planted is given.
“Plats each containing 1-40 [1/40th] acre are sown
with the seeds of the following plants of the clover family:
Arachis hypogea, pinder, pea-nut... Dolichos catiang, cow
pea, in varieties (13 varieties are listed). Dolichos soja,
soy bean. Ervum Abyssinica, African lentil... Lupinus
luteus, yellow lupine... Medicago sativa, alfalfa. Melilotus
leucantha, Bokhara clover... Trifolium incarnatum, crimson
clover... Vouandsia subterranea, African earth nut”
[Bambarra groundnut].
“I have received several varieties of Japan beans
[probably meaning “Japanese beans,” including the soy
bean] by the courtesy of Prof. Georgeson of the Kansas Ag.
Exp. Station, that he thinks are decided acquisitions.”
“Small trial plats have been planted with: Oryza sativa
[Oryzae sativa], Georgia upland rice, and Japan upland rice.
Papaver somniferum, opium poppy. Sesamum orientals,
benne.
Note: This is the earliest document seen (Feb. 2017)
concerning soybeans in Oklahoma, or the cultivation of
soybeans in Oklahoma. This document contains the earliest
date seen for soybeans in Oklahoma, of the cultivation of
soybeans in Oklahoma (March 1892). The source of these
soybeans was Prof. Georgeson of Kansas. They are probably
the ones he got from Japan in 1890. Address: Ph.C., M.D.,
Director of the Station, Stillwater, Oklahoma.
120. Speth, G. 1892. Irish potatoes, sweet potatoes, tomatoes,
forage plants. Georgia Agricultural Experiment Station,

Bulletin No. 17. p. 163-98. March. See p. 190-91, 196-98.
• Summary: The section on “Forage plants” (p. 190+) begins
with a long subsection on cow peas, which is considered
the “most valuable” forage plant in the Southern States. The
subjection titled “Soja bean” (p. 196-98) begins: “Although
known in the Southern States for a long time, it has never
been fully appreciated, but promises in time to become a
great rival to the cow pea; it produces a great amount of
forage, which seems to cure easier than the cow peavines and
proves more productive of peas.
“It is of as easy culture as our cow peas, yielding a
forage which is greatly relished by farm stock, and which
compares favorably with cow pea vines. The beans which
possess most highly nutritive qualities, being rich in protein
and fat, which are the most expensive elements in all feeding
stuffs, resembling in composition, good beef. In its home,
Japan, where it is extensively cultivated, it takes that place
which meat takes here.”
Professor Atwater has stated in an article in the Century:
“In the most economical feeding of animals it takes a number
of pounds of hay, corn and other feeding stuff to make a
pound of beef or pork.” The Bulletin continues: “If a pound
of vegetable protein costs 2½ cents as we find it to cost in the
Soja beans, a pound of animal protein must cost considerable
[sic] more if produced by the aid of protein obtained from
corn at a cost of double that amount.”
A long discussion, comparing the effect of soja beans
and corn on soil fertility, notes that “leguminous plants are
not dependent on nitrogenous fertilizers; they gather their
supply from the atmosphere...”
There follow five related tables: (18) Yield of forage and
seed of cow peas, soja beans, varieties of corn and peanut
vines.” For each crop it gives the amount of forage per acre
(green, and dry), and seed per acre. Soja beans yield 9,730 lb
per acre of green forage or 2,940 lb per acre of dry forage or
1,307 lb per acre of seed.
(19) Composition of cow peas, soja beans and corn. (20)
Composition of cow pea vines, soja bean vines, corn forage,
and peanut vines (cured). (21) Yield of crude nutrients of one
acre of (vines and forage). (22) Yield of crude nutrients of
one acre of (seeds and grains).
The article ends: “The results evidence the exceptionally
high value of the Soja beans as a feeding stuff, far greater
than that of corn or cow peas, the superiority of the vines for
forage, which in composition are equal to the cow peas and
greatly surpass the corn forage.”
Note 1. This is the earliest English-language document
seen (Jan. 2016) that contains the term “vegetable protein”
(or “vegetable-protein” or “vegetable proteins”).
Note 2. This is the earliest English-language document
seen (Jan. 2016) that contains the term “animal protein”
(or “animal-protein” or “animal proteins”). Address:
Horticulturist, Experiment, Georgia.
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121. Brooks, William P. 1892. Division of Agriculture.
Massachusetts (Hatch) Agricultural Experiment Station,
Bulletin No. 18. p. 41-104. April.
• Summary: The section titled “Report on trial of
miscellaneous crops” (p. 97-104) includes many varieties
imported from Japan: Oats (3 varieties). Millet, Panicum
crus-galli. Millet, Panicum miliaceum. Hemp. Flax. Wheats.
Japanese varieties of beans.
All the beans “belong to two distinct classes, known to
the Japanese respectively as ‘Adzuki’ or ‘Shodzu,’ the latter
name meaning ‘small bean’ and ‘Omame’ or ‘Daidzu,’ both
the latter names meaning ‘large bean.’ The beans of the first
class are a distinct species, Phaseolus radiatus and are used
by the Japanese almost entirely in confections. They are
characterized by a remarkably thin skin, and are generally
boiled, put through a sieve, and variously sweetened and
colored although also prepared in other ways. An enormous
quantity of these confections is eaten by persons of all ages
and classes.
“The beans belonging to this class have been sometimes
incorrectly designated Soja beans by American writers.”
It grows fairly well but is “much poorer in albuminoids
[proteins] and fat than the soja bean.”
A table compares the nutritional composition of a red
adzuki bean raised in Massachusetts in 1890 with a kidney
bean (Phaseolus vulgaris).
“Whether the beans of this class [adzuki] will prove
valuable here may be doubtful. They are certainly unusually
attractive in appearance; but it is not likely that the Japanese
bean confections, which nearly all foreigners in Japan regard
as decidedly flat and insipid, will ever come into favor here.”
“The beans of the second class (‘Daidzu’), belong to
a distinct genus and by some authorities are named Soja
hispida, whence the common designation soja (sometimes
soya) bean; by other authorities, the species is named
Glycine hispida which name, probably, has the claim of
priority. The name ‘soja’ or ‘soya’ has undoubtedly been
taken from the name ‘soy’ given to a sauce (used extensively
as a condiment), in the manufacture of which this bean is
largely used. The name given to the Japanese variety of this
sauce is ‘shoyu.’ This bean is also extensively used in many
ways in Japan as human food, and is also largely employed
as food for horses and cattle.
“It has been said that this bean is the richest known
vegetable substance. ‘In point of nutriment the soy bean is of
all vegetables nearest to meat,’ says Rein [1886]. A sample
of beans grown here in 1890 has been submitted to analysis,
with results shown below:”
A table titled “Soya Bean. Glycine hispida. shows: Dry
matter: 11.53%. Crude protein: 34.49%. Crude fat 16.45%.
Nitrogen free extract 26.29%. Crude fibre: 4.40%. Ash:
6.55%.
Several of the varieties which I have had under
cultivation, having been taken from northern Japan

(Sapporo), ripen seed here with as great certainty as the
kinds of corn under cultivation. It is believed that some of
these varieties will prove valuable grain crops. The yield, it
is true, cannot be expected to equal that of corn; but the grain
is far richer, and because of the high percentage of protein it
contains it is fitted to take the place of bran, cotton-seed meal
and linseed meal for which our dairymen yearly pay out so
much money.
“It should further be remembered that if the results
of modern investigations on this point are not misleading,
this plant must be able to take most of its nitrogen from the
air which must vitally affect the question of its economy
as a farm crop. Most of our crops are nitrogen consumers.
This, being a nitrogen gatherer, should enable the farmer
to dispense in large measure with purchased nitrogenous
fertilizers.”
Details of cultivation of red and white adzuki beans are
given. The red yielded at the rate of 27.3 bushels per acre
and the white yielded at the rate of 21.7 bushels per acre.
“We have invariably found the red varieties superior to the
white in productive capacity, and in beauty of appearance.
The seed of these varieties was kindly sent us by Prof.
Georgeson of the Kansas Experiment Station, as our original
stock had been destroyed by fire. The seed was planted May
14th, the crop pulled Oct. 3rd. and threshed Oct. 23d.”
Six varieties of soya beans were also tested (p. 103-04):
Eda [sic, Eda Mame] (8.37 bu/acre), Kuiske [Kiyusuke]
(14.26), Medium Early White (23.25). Medium Black (22.8),
Medium White (19.5), Medium Green (30.2). The first two
were sent by Prof. Georgeson, the last four imported from
Sapporo, Hokkaido [Japan], by Brooks. The yields in bushels
per acre are given after each variety name in parentheses.
Medium Early White had previously yielded as high as 35
bushels per acre. “I believe that crops of about 30 bushels
per acre of this variety [Medium Early White] may be safely
anticipated.”
Note 1. This is the earliest English-language document
seen (Aug. 2013) that mentions the soybean varieties
Medium Black, Medium Early White, or Medium White.
Concerning the variety Eda [sic, Eda Mame] (p. 103):
“Seed received from Prof. Georgeson, planted May 14th,
crop pulled Oct. 3d., and threshed Oct. 23d. The area
occupied by this variety was 20.3 square rods; the yield was
1.06 bushels, or at the rate of 8.37 bushels per acre. This is
one of the poorest varieties we have under cultivation.”
Note 2. An analysis of “Georgeson” plus “Eda” shows
clearly that Georgeson et al. named this variety “Eda Mame.”
Address: Agriculturist.
122. Homestead (The) (Des Moines, Iowa). 1892. The soja
bean. 38(19):436. May 6. Whole No. 1877.
• Summary: “The soja bean is on trial at a great many of the
experiment stations where the necessity for a farm grown
feeding stuff, rich in albuminoids, is strongly felt. As might
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be expected upon first trials, reports are quite various as to
its value. Some condemn it because cows and horses do not
find it palatable, and because as forage its leaves are papery
and its stalks woody. Trials in New Jersey have been thought
to prove it much below expectation there. On the other hand,
in North Carolina, the soja bean is highly recommended for
its large growth of fodder and its immense crop of beans
which are believed to have a great, but as yet, not exactly
determined feeding value... We are trying a few in an
experimental way this year, for as yet there are few reports as
to results of efforts to grow it in the Northwest.”
First cited by Hymowitz. 1986. Bibliography of early,
previously uncited publications on soybeans in the United
States. 2 p. Unpublished.
Address: Des Moines, Iowa.

in yielding the nitrogenous element of food which is so
necessary in what are called ‘the rice-fed nations.’ There is
no such thing as a rice-fed nation. The people would starve if
fed only on the starch in the rice.
“It is absolutely certain that your soils must be renovated
either with cow-peas, clover, or beans. I have reason to
believe that the ‘soja,’ the ‘mung’ and some other East Indian
varieties of beans are very much more nitrogenous than the
cow-pea is as a rule;...”
The editor then invites the Virginia and North Carolina
Experiment Stations to conduct research on Mr. Atkinson’s
suggestion “as to the proper proportion of Soja and cowpea vines to be siloed with corn in order to the making of a
complete nutritive ration for stock and also as to the nutritive
value of the cow-pea.” Address: Boston, Massachusetts.

123. Massey, W.F. 1892. Legumes in North Carolina.
Cultivator & Country Gentleman 57(2051):385, cols. 1-2.
May 19.
• Summary: “Last summer we raised on the college farm
a lot of soja beans. They made a magnificent growth, and
were put into the silo. To-day Prof. Emery tells me that since
changing his cows from corn ensilage to the soja he finds a
remarkable increase in the flow of milk. And yet the Rural
New-Yorker’s Jersey Experiment Farm decided the soja to be
a worthless legume years ago, and its editor takes the station
officers to task for daring to find it good after he has settled
the matter for them. The soja is certainly the most formidable
rival our cow pea has met. We have three varieties, one with
small yellow seed, one with large round greenish seed, and
one with red seed. It has been suggested that they will cross
with the cow pea if planted near. We shall test this during
the present summer.” Address: North Carolina Experiment
Station.

125. Vegetarian Messenger (Manchester, England). 1892.
Japanese agriculture. Aug. p. 226. [1 ref]
• Summary: An article in the Times (London) summarizes
a recent USDA report on this subject. “All kinds of
leguminous plants are raised in abundance in almost
every part of the empire, beans being largely used in the
manufacture of soy, a kind of sauce.”

124. Atkinson, Edward. 1892. Soja beans and other
nitrogenous foods (Letter to the editor). Southern Planter
(Richmond, Virginia) 53(7):392. July. [3 ref]
• Summary: In the section titled “Farm management.”
“I observe that you are dealing with the ‘soja’ bean and
other leguminous plants for use in the silo. You will find
that subject treated in my book upon the ‘Science of
Nutrition,’ which is about to be published... The deficiency
in the dietaries of Europe is found to consist in nitrogen.
The element of which we are depriving our soil without
sufficient return is also nitrogen. The people of China and
India comprehend this matter a great deal better than we
do. I imported soja beans for distribution from the Cotton
Exhibition in Atlanta [Georgia] in 1881, whence they went
out in small parcels. Since then they seem to have attracted
a good deal of attention in the South. I believe they were
known before, but nothing had apparently come of the
knowledge. In Church’s book upon ‘The Food of India,’
testimony is given to the very great value of the soja bean

126. Homestead (The) (Des Moines, Iowa). 1892. The soy
bean. 38(39):889. Sept. 23. Whole No. 1897. [1 ref]
• Summary: “In our recent visit to Manhattan, Kansas, we
were very much interested in the soy bean, of which several
acres of four different varieties are growing on the college
farm... Prof. C.C. Georgeson, in charge of the station, was
for three years employed by the Japanese government as
professor of agriculture. While there he made a special study
of the economic plants of Japan, particularly of soy, or as it
is commonly called, the soja bean. Out of the many varieties
in use in Japan, he has selected four with which he is making
his experiments. In a recent number of the Industrialist [27
Aug. 1892, p. 1] he gives the following report:
“We are just now, August 24, harvesting a portion of
the soy bean crop.” The seeds of four varieties were sown
in rows 32 inches apart. The crop was planted May 23-24.
“Cattle and hogs eat all parts of the plant greedily... At no
time since we began to grow this plant in 1890 has it suffered
from dry weather.”
Professor Georgeson is experimenting with the soy bean
mainly to try to find a crop which will do well in that large
portion of Kansas where clover is not reliable and alfalfa
does not fit well with any rotation. One of the virtues of
the soy bean “lies in this, that it can be planted after corn
planting is finished, cut in time to sow the ground to wheat
and furnishes an exceedingly large amount of food highly
nitrogenous, and hence the best possible combination with
the carbonaceous foods such as corn, corn fodder, straw, etc.,
which are so abundant and cheap in the West. We shall watch
the development of the soy bean with a great deal of interest.
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The Agricultural College at Ames has been experimenting
with the bean, but with varieties that are not a success in the
climate of Iowa.”
First cited by Hymowitz. 1986. Bibliography of early,
previously uncited publications on soybeans in the United
States. 2 p. Unpublished. \
127. Nevada State Journal (Reno, Nevada). 1892. A warning
to our farmers. Beware of Cole’s Domestic Coffee Berry.
Oct. 20. p. 8, col. 3.
• Summary: “S.A. Jones, Director of the Nevada Experiment
Station, has received the following circular letter, which
explains itself. The Station publishes it for the benefit of
farmers and others who might be induced to purchase. The
Station has received the sample and dodger mentioned
below.
“Georgia Experiment Station. October 13, 1892.
“Director S.A. Jones, Dear Sir:–This station has just
received from one ‘C.E. Cole, Duckner [sic. Buckner],
Missouri,’ a parched and ground sample of what he
calls ‘Cole’s Domestic Coffee Berry,’ accompanied by a
printed dodger [small leaflet] setting forth the merits of
this ‘wonderful’ berry in graphic style, and supported by
numerous ‘testimonials.’ He offers seed for sale at fabulous
prices, $3.50 per pound, in large quantities, 25 cents per
hundred seeds, in small quantities.
“I presume each station will receive or has received a
similar sample or dodger. Fortunately, perhaps, I received a
few days earlier, through the Southern Cultivator, a package
of the ‘coffee’ together with a specimen plant in full fruit.
“The plant is simply a common variety of Soja Thispida
[sic] or Japan Pea, so well known to many of the stations,
and the seeds of which are abundant and comparatively
cheap.
“On the principle of the golden rule I write to put you
on your guard against this imposition, and suggest that you
hand it around among your farmers, as I expect to do in this
State.”
“Very truly, R.J. Redding, Director.”
Note 1. This is the earliest document seen (Oct. 2014)
that contains the term “Coles Domestic Coffee Berry” in
connection with soy coffee, or that explains that this is
simply a clever name for the soybean, sold at high prices.
Note 2. This is the earliest document seen (Oct. 2014)
that mentions Mr. Cole in Missouri, as a seedsman for soja
beans.
Note 3. This is the earliest document seen (May 2016)
concerning soybean products (roasted soy flour / soy coffee)
in Nevada. This document contains the earliest date seen for
soybean products in Nevada (1892); soybeans as such have
not yet been reported.
128. Redding, R.J. 1892. Cheese and butter dairying.
Georgia Agricultural Experiment Station, Bulletin No. 18. p.

213-24. Oct. See unnumbered page after p. 224.
• Summary: The unnumbered page at the end of this bulletin
bears the large, bold title “Caution to farmers.” It states:
“Farmers are advised to beware of a man in Missouri
who is attempting to sell seeds of what he calls the
‘Domestic Coffee Berry,’ at the fabulous price of twentyfive cents per hundred seeds, in ‘small quantities,’ and at
‘wholesale rates of $3.50 per pound.’ He claims that ‘parched
and ground’ it is almost equal to ‘store coffee.’ It is, in truth,
a fair substitute for coffee, but the plant is nothing more
than the Soja Bean or Japan Pea, which was distributed
throughout the South twenty years ago and is now abundant
and can be had for two or three dollars a bushel. This station
has grown a good many bushels this year. The director
planted several acres for forage and seed twenty years ago.
Don’t be deceived.” Address: Director, Experiment, Georgia.
129. Union County Journal (Marysville, Ohio). 1892. A
coffee humbug: “Cole’s Domestic Coffee Berry” a common
variety of Soja Hispida, or Japan pea. Nov. 3. p. 3.
• Summary: “The Ohio experiment station has just received
the following letter from Col. R.J. Redding, director of the
Georgia experiment station:
“’This station has just received from one “C.E. Cole,
Buckner [Jackson County], Missouri,” a “parched and
ground” sample of what he calls “Cole’s Domestic Coffee
Berry,” accompanied by a printed dodger [small leaflet]
setting forth the merits of this wonderful “berry” in graphic
style, and supported by numerous “testimonials.” He offers
seed for sale at fabulous prices, $3.50 per pound, in large
quantities, 25 cents per hundred seeds, in small quantities.
“’I presume each station will receive, or has received, a
similar sample and dodger. Fortunately (perhaps) I received a
few days earlier, through the Southern Cultivator, a package
of the “coffee” together with a specimen plant in full fruit.
The plant is simply a common variety of Soja Hispida or
Japan Pea, so well known to many of the stations, and the
seed of which is abundant and comparatively cheap.
“’On the principle of the Golden Rule I write to put you
on your guard against this imposition, and suggest that you
“hand it around” among your farmers, as I expect to do in
this state.’”
“At about the same time the above letter was received,
the Ohio station received a copy of the same circular from
Cole, together with a package of the roasted and ground
‘coffee’ and a few of the wonderful berries. The berries are
simply [Japan] peas, and the ‘coffee’ has been mixed with
enough of the genuine article to give it the characteristic
aroma of coffee.”
130. Indiana Farmer. 1892. A coffee humbug (editorial).
27(45):3, col. 1. Nov. 5.
• Summary: “The Ohio experiment station has just received
the following letter from Col. B.J. Redding, director of the
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Georgia experiment station:
“’This station has just received from one “C.E. Cole,
Buckner, Missouri,” a “parched and ground” sample of what
he calls “Cole’s Domestic Coffee Berry,” accompanied by
a printed dodger setting forth the merits of this wonderful
“berry” in graphic style, and supported by numerous
“testimonials.” He offers seed for sale at fabulous prices,
$3.50 per pound, in large quantities, 25 cents per hundred
seeds, in small quantities.
“’I presume each station will receive, or has received, a
sample and dodger. Fortunately (perhaps) I received a few
days earlier, through the Southern Cultivator, a package of
the “coffee,” together with a specimen plant in full fruit. The
plant is simply a common variety of Soja Hispida, or Japan
pea, so well known to many of the stations, and the seed of
which is abundant and comparatively cheap.
“’On the principle of the Golden Rule I write to put you
on your guard against this imposition, and suggest that you
“hand it around” among your farmers, as I expect to do in
this State.’”
“At about the same time the above letter was received,
the Ohio station received a copy of the same circular from
Cole, together with a package of the roasted and ground
‘coffee’ and a few of the wonderful berries. The berries are
simply peas, and the ‘coffee’ has been mixed with enough
with the genuine article to give it the characteristic aroma of
coffee.’
“We, too, had some curiosity about the so-called coffee
berry, and wrote to Mr. Cole for a sample. The berry proves
to be a pea, as stated by Col. Redding, and the coffee does
not suit our folks. It has something of a bitter taste of cheap
grades prepared coffee, but none of the peculiar aromatic
flavor of the genuine article. We pronounce it a humbug, and
think that Cole is liable to prosecution for obtaining money
under false pretenses.–Eds.”
131. Homestead (The) (Des Moines, Iowa). 1892. The soy or
soja bean. 38(48):1099. Nov. 25. Whole No. 1906.
• Summary: “Early in the fall we called attention to our
readers as to the possibilities of the soy bean as a substitute
for clover in Kansas and Nebraska, and especially in that
part of these states where clover has not been a pronounced
success. This bean has been known for some years, and
been the subject of experimentation at the various stations in
the East and South, but has not been very highly esteemed,
especially in the eastern states. The Rural New Yorker
has recently been taking the consensus of agricultural
opinion on the matter... It does not meet with much favor in
Vermont, New York or Connecticut, these states claiming
that they have a better thing in the common red clover. The
Massachusetts Station gives a better report probably because
it has a better variety and knows better how to handle it.
North Carolina reports that it is a very valuable crop, a trifle
better in its nutritive value than clover grown on the same

ground. Kansas, however, gives it the highest commendation,
and we give the report of her experimentation in full. Prof.
Georgeson, of the above station, who by the way studied the
plant in Japan, has four varieties that mature in the latitude of
Manhattan, Kansas, says:
“1. I unhesitatingly recommend our farmers to
experiment with it. 2. It will produce more feed to the acre
here than clover, and do it in half the time required for the
latter. We cannot start clover with any other crop; when the
so-called ‘nurse crop’ is harvested the young clover is killed
by the scorching sun. This is so generally the case that but
few experienced farmers in central Kansas and westward
ever attempt sowing clover with wheat or oats, or any other
crop. The first year, even when seeded by itself, it seldom
affords much hay, and it is unwise to pasture it for fear of
killing it. The soja beans we have, yield a full crop of feed
during three months of the summer. They are harvested, and
the ground can be put in fall wheat, by the time the clover
crop is fairly established. Moreover, the soja bean can be
grown where clover cannot get a foothold on account of the
heat and drouth. 3. So far as tried, I have found it best to
grow it in rows about thirty inches or a little more apart, and
let the plants average one to every two inches in the row.
I cultivate them until shortly before the blossoms appear.
I have so far had no difficulty in curing them as I would a
heavy crop of clover. Whether it is better to cure it as hay
or to put it in the silo is yet to be determined by experiment.
4. I see many reasons why it can be made a profitable crop
throughout this state, and throughout the West, but especially
in the region where the corn crop and tame grasses are
uncertain.
“These reports are what we should have expected. It is
very hard to find any better in the way of a forage producer
and fertilizer combined than the red or mammoth clovers.
It is where these fail that the soy bean finds its appropriate
place.”
This bean “has the advantage, that it will endure drouth
that is fatal to the clovers... We expect much from the soy
or soja bean, but most where it can be used as a substitute
for the clovers. “We notice that a man down in Missouri
[perhaps Mr. Cole] is selling it as ‘The Domestic Coffee
Berry.’ It is all right for the grower to grind the beans and
mix them to adulterate his own coffee if he wishes, but even
then he should buy a peck or so at the price he is asked by
this man for a pound, and then give his pigs and calves a
share before grinding for his coffee.”
Note 1. This is the earliest document seen (Feb. 2017)
concerning soybeans in connection with (but not yet in)
Nebraska, and Vermont.
Note 2. We have been unable to identify the source
of this long, interesting quotation by Prof. Georgeson.
However during the week of Nov. 19, 1892, Prof. Georgeson
and George T. Fairchild (President of the Kansas State
Agricultural College [and father of David Fairchild, of
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plant introduction fame]) attended the annual convention
of Agricultural Colleges and Experiment Stations at New
Orleans, Louisiana (See The Industrialist 19 Nov. 1892,
p. 55). The quotation probably came from a talk that Prof.
Georgeson gave at that convention.
132. Emery, F.E.; Kilgore, B.W. 1892. Digestion
experiments: With pulled fodder, crimson clover hay,
cowpea-vine hay, corn silage, soja bean silage, and
cotton-seed–raw, roasted, hulls, and meal. North Carolina
Agricultural Experiment Station, Bulletin No. 87d. 53 p.
Nov. 26. See p. 13-15. Technical Bulletin No. 4. [2 ref]
• Summary: The Introduction (p. 1) states that the digestion
work reported here includes determinations on Southern
cattle foods such as “Soja Bean Silage with two animals” and
“Cotton seed-Hulls and Cotton-seed Meal” (ratios 7 to 1, 6 to
1, and 4 to 1), with one or two animals.
Section (4) titled “Digestion of soja (soy) bean silage by
black and gray goats” (p. 13-15) states that two goats were
fed soja bean silage (6 pounds per day for 40 days) in March
and April 1892. “The soja bean is one of our most promising
crops. Soja bean silage has been fed in our stable long
enough to give assurance of its value. For milch cows it has
seemed to arrest the natural decline in yield for a time, when
fed after a long period on corn silage...
“The high percentage of protein in proportion to
carbohydrates gives this silage a narrow nutritive ratio, and
this indicates that it can be used to good advantage as part of
a ration of hay or straw with corn, or corn and oats, or mixed
with corn silage. Indeed, we have a correspondent who is
growing corn and soja beans together for silage, and who
assures us that this combination saves him much grain, as
less is needed with his stock when feeding this combination
than with other coarse foods.”
Tables (p. 14) show: (1) Percentage composition of
soja bean silage, waste, and solid excrement. (2) Nutrients
consumed and excreted in grams, with percentages digested:
Black goat, and gray goat.
Note: This is the earliest U.S. agricultural experiment
station publication or Bulletin seen (Aug. 1998) with the
word “soja” or “soy” in the title. Actually “soja” is in the
subtitle. Address: 1. Agriculturalist; 2. 1st Asst. Chemist.
Both: Raleigh, North Carolina.
133. Goessmann, Charles A. 1892. On fodder articles and
fodder supplies. Massachusetts Agricultural Experiment
Station, Bulletin No. 45. 15 p. Nov. See p. 6-7.
• Summary: It “has been for years a special task of our
work at the station to investigate upon our farm lands the
comparative merits, if any, of a variety of fodder plants, new
to our locality and of a fair reputation elsewhere, as may
have been noticed in our annual report... The new crops this
far selected for that purpose are all annual leguminous plants
(clover family), as summer vetch, Scotch tares, sojabean,

serradella, horsebean and southern cow-pea. These crops can
clam a higher nutritive value than the grasses, and they yield
in the majority of cases a larger return per acre.”
The “sojabean” was one of 21 new fodder crops planted
during 1892.
A table (p. 7) shows that the “Soja bean” yielded 11.1
tons/acre of fodder. Dry matter: 26.80%. Dry matter per acre:
5,949 lb. Per cent of nitrogen in dry matter (Pounds): 1.19.
Nitrogen per acre (Pounds): 71. Address: Director, Amherst,
Massachusetts.
134. Emory, Frank E. 1892. North-Carolina Experiment
Station: Crops, implements and the season. Cultivator &
Country Gentleman (The) 57(2082):965, cols. 2-3. Dec. 22.
• Summary: “Eds. Country Gentleman–In a letter to your
columns we spoke of feeding some green clover mixed with
rather overripe pea-vine hay. The whole was mixed or rather
put in the silo several feet deep, in layers of the hay and then
the clover, alternately, to the depth of several feet. Enough
was removed each day for the next day’s feed.”
“Most farmers here plant corn and cottonseed with a
single-row planter. Few wheat drills are owned, and it is
doubtful whether they are often used to sow corn in drills, as
they may be to good advantage. My corn and cow peas sown
with the drill were stunted by drouth. Corn sown alone and
also soy beans were good crops considering the severe dry
weather.”
Note: Use of the term “soy beans” instead of “soja
beans.” Address: Raleigh, North Carolina.
135. Industrialist (The) (Manhattan, Kansas). 1892. Local
matters. 18(18):75. Dec. 24.
• Summary: “In reporting the proceedings of the State Dairy
Association, the Kansas Capital says: ‘Prof. C.C. Georgeson
treated the subject of “Dairy Institutes,” and urged the
necessity of their establishment among farmers. He seemed
to think that the greatest obstacle in the way of the plan is
the difficulty in obtaining a sufficient number of qualified
instructors... He also favored the establishment of a dairy
school at Manhattan. F.C. Burtis, Assistant Agriculturist to
the Experiment Station, told the meeting of ‘A Dairy Test of
Soy Bean Ensilage,’ which is now in progress at the Station.
The results of the experiment so far speak very favorably for
the feeding value of the new Japanese beans on trial at the
Station.’”
Three other sections also discuss Prof. Georgeson:
“Prof. Georgeson will discuss ‘Dairy Institutes’ at the
meeting of the Improved Stock-Breeders’ Association of
Topeka, January 10th and 11th.”
“Professors Georgeson, Graham, and Mayo attended
a Farmers’ Institute this week at Sharon Springs, Wallace
County, near the Colorado line.”
“Prof. Georgeson explained and illustrated, in a recent
number of the Breeders’ Gazette, the new cattle tie which he
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some time ago devised and adopted for use at the barn.”
136. Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. Test
of some Japanese beans. Kansas Agricultural Experiment
Station, Bulletin No. 32. p. 232-38. Dec. 1891.
• Summary: “Two species of Japanese bean have been
grown here at the Station for two years past. These are the
soy bean (Glycine hispida), and the adzuki–the mungo, of
India (Phaseolus radiatus). Both of them have given promise
of much usefulness in this country. They have been subjected
to severe tests concerning their endurance of this climate,
and have come out triumphantly. Having seen these beans
grown in Japan, and noted the very important part they take
in the diet of the Japanese, the writer became anxious to try
them here, which has been done with gratifying success.”
The Soy Bean. “The United States Department of
Agriculture made an effort to introduce it [the soy bean]
years ago, and several enterprising seedsmen have from time
to time made attempts in the same direction; but with the
result that it has been generally successful only in the South
because the varieties introduced were too late to mature
in the latitude of the Northern States. Knowing this, pains
were taken to procure some of the earliest varieties grown
in Japan. A few dozen beans of each of several kinds arrived
in the spring of 1890. They were planted in the latter part
of May and matured seed before frost, in a little over three
months’ time. The amount planted being so small, no attempt
was made to estimate the yield, but they appeared to be very
productive. One thing in their favor was proved that first
season–their ability to withstand drouth...
“The seed thus raised was planted in the latter part of
May, in 1891, and harvested early in September, with yields
ranging for the several varieties from 12½ to nearly 19
bushels of beans per acre. These yields would under more
favorable conditions have been considerably larger...
“The bean takes its common name, ‘Soy,’ from a sauce
manufactured from it, which in commerce goes by the name
of ‘Soy,’ though the Japanese name for this sauce is ‘Shoyu.’
The beans are boiled and mixed with certain proportions of
rice and salt, and the compound is then allowed to undergo a
process of fermentation, which results in the delicious brown
sauce so common in Japan, and which forms the basis of the
best sauces in this country. The term ‘soja,’ often applied to
this bean, is misleading, inasmuch as the species named by
Siebold and Zuccarini Glycine soja is not cultivated there,
or at least rarely cultivated, though it is wild in the south;
and later this species was confounded with the cultivated
species, G. hispida Moench, whence the origin of the term
‘soja,’ as applied to the cultivated bean. The soy bean is
a native of Japan, and it has been cultivated there from a
very remote period, as is testified by the numerous and
strongly-differentiated varieties which have been developed.
The Japanese cultivate it extensively, and it is to them an
important article of food. It takes to a very large degree the

place of meat in their diet, and it is altogether too costly and
precious an article to be fed to live stock, except when it on
rare occasions is grown as a hay crop. They use the beans
ripe, and, properly cooked, they make a palatable and highlynutritious dish. Sometimes they are eaten green when nearly
full grown; they are then boiled in the pods and shelled at the
meal.
“In this country they will likely be of most value as
a fodder plant, though they compare favorably with navy
beans for table use; they are, however, more glutinous and
less starchy than navy beans, and on this account may not
suit the taste of all persons.”
“The following four kinds are early enough to be
depended upon to mature seed in this latitude every year.”
Eda-mame: yield, 12.6 bushels beans (at 60 pounds per
bushel) per acre. Yellow Soy Bean: yield, 14.57 bushels
per acre. Yamagata Cha-daidzu (tea-colored bean, from
Yamagata): yield, 18.8 bushels per acre. Kiyusuké Daidzu
(Kiyusuke is the name of a person): yield, 18.23 bushels per
acre.
“As has been stated, all of these yields would have been
larger if the weather had permitted the saving of the crop in
better shape.”
Pages 237-38 give detailed information on “The
adzuki (Phaseolus radiatus),” including white-podded and
black-podded varieties. Mrs. Nellie S. Kedzie, Professor of
Household Economy, tested the adzuki beans in recipes and
found them to be “a very good bean for cooking purposes.”
Baked in the old-fashioned way, the adzuki is “sweeter that
the ordinary white bean; so less sugar or molasses is needed
in baking. I found this bean especially nice for making bean

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 89
soup.”
Photos (p. 232) show yellow soy bean, Yamagata-Chadaidzu, and white podded adzuki plants.
Note 1. This is the earliest document seen (July 2014)
that contains a photo of the soy bean or of the adzuki.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Kiyusuké Daidzu (spelled
that way). Address: 1. M.Sc., Prof. of Agriculture, and
Superintendent of Farm; 2. B.Sc., Asst. in Agriculture; 3.
Foreman of the farm. All: Kansas State Agricultural College,
Manhattan, Kansas.
137. Western Garden and Poultry Journal (Des Moines,
Iowa). 1892. Seasonable sayings: The Ohio Agricultural
Experiment Station Bulletin says that “Cole’s Domestic
Coffee Berry” that is now being so widely advertised...
3(12):222. Dec. Col. 3.
• Summary: “... is nothing but a common variety of Soja
Hispida, or Japan Pea. Let none of our readers be swindled
by ordering this worthless plant at a fabulous price.”
138. Jenkins, E.H.; Winton, A.L. 1892. A compilation
of analyses of American feeding stuffs. USDA Office of
Experiment Stations, Bulletin No. 11. 155 p. See p. 12-13,
16-17, 43, 76, 120.
• Summary: This is a compilation of tables showing
nutritional analyses of various crop plants. Concerning the
Soja bean (Soja hispida): Six analyses were done of it as a
green fodder plant, eight as a seed, and an unknown number
as hay. For the 6 analyses as green fodder and the 8 analyses
as seeds (p. 12-13, 16-17), the following is given: (1) In fresh
or air-dry material, the maximum, minimum, and average
values of the following: Water, ash, protein (N x 6.25),
fiber, nitrogen-free extract, fat. (2) Calculated to water-free
substance, the average values of the following: Ash, protein,
fiber, nitrogen-free extract, fat.
For the subsequent analyses, only average values are
given, but “References to publications” (mostly experiment
station annual reports) are also given.
Note: This is the earliest document seen (Nov. 2016) by
or about USDA’s Office of Experiment Stations which also
mentions soybeans. Address: Vice Director of the Station,
Connecticut Agric. Exp. Station.
139. Kansas Agricultural Experiment Station, Annual
Report. 1892. Bulletin No. 32. December, 1891. Chemical
and Farm Departments. 4:x. For the year 1891.
• Summary: The introductory portion of this report gives a
summary of each of the Bulletins published by the station
during 1891. On p. x, the summary of Bulletin No. 32 states:
“Test of the soy bean (Glycine hispida) and Phaseolus
radiatus [adzuki bean], both imported from Japan, with
comments on their probable value for this country; the use
of plaster and oil meal as fertilizers on millet; the effect of

plaster applied as a fertilizer on both tame grasses and prairie
grass.”
Note: Bulletin 32 is titled “Test of Some Japanese
Beans,” by Georgeson, Burtis, and Shelton. Address:
Manhattan, Kansas.
140. Moore, R.B. 1892. Compilation of analyses of fodder
articles, fruits, sugar-producing plants, dairy products, etc.
made at Amherst, Mass., 1868-1892. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 9:313-39. For the year 1891. See p. 314, 318, 32325.
• Summary: The following are percentage averages for:
whole soja bean plant, soja bean hay, and soja bean
grains / seeds.
dry matter 23.56, 88.46, 85.83.
protein 16.45, 14.81, 33.97.
Fat 4.84, 2.85, 20.19
Nitrogen-free extract 44.50, 54.29, 33.98
Fibre 26.47, 19.78, 6.02
Ash 7.77, 8.27, 5.84
Nutrition ratio 1:4.20, -, 1:2.61. Also discusses: Corn
and soja bean ensilage, mochi millet, Horse beans (Vicia
faba), cow-peas, lucerne (alfalfa), small pea (Lathyrus
sativus), red adzinki [azuki] beans, saddle beans, daidzu
beans [same as soja beans], soja bean straw, white adzinki
beans.
Note: This is the earliest English-language document
seen (March 2006) that uses the word “adzinki” to refer to
azuki beans.
141. Phelps, C.S. 1892. Forage crops. Connecticut (Storrs)
Agricultural Experiment Station, Annual Report 4:9-13. For
the year 1891. See p. 13.
• Summary: “During the past two years the Station has
grown a variety of fodder crops for feeding to milch
cows during the summer months. The system practiced is
what is known as soiling, or the feeding of animals in the
stables, during the growing season, largely or wholly on
green forage. The practice of soiling is especially valuable
on high priced lands in proximity to cities and towns, as
land in such localities is often too valuable to be used for
pasturage. The advantages claimed for the soiling system
may be summed up as follows: A comparatively small
amount of land is required; the food supply can be closely
regulated; the animal does not waste its energy in searching
for and obtaining its food; and, finally, the manure may be
all preserved for use in growing cultivated crops. In soiling
it is important to have a succession of fodders throughout
the growing season, with each in its best stage of growth for
feeding.”
Cow pea “seed may be obtained of T.W. Wood, Nos.
8-10 South 14th street, Richmond, Virginia.” Note: Wood
was also an early soybean seed dealer.
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The section titled “A series of crops for soiling” (p. 13)
states: In arranging a series of crops for soiling throughout
the entire summer, it becomes important to know the best
times for sowing or planting, and when the crops will
best serve for feeding... From three years’ experience and
observation in the practice of soiling, we are disposed to
recommend the following for central Connecticut:” A table
contains four columns: Kind of fodder, amount of seed per
acre, approximate time of seeding, and approximate time
of feeding. One of the 13 crops listed is Soja beans. Use 1
bushel of seed per acre. Plant on May 25 for feeding on Aug.
20 to Sept. 5.
Note: This is the earliest document seen (Oct. 2004)
concerning the use of soja beans for soiling.
142. Stubbs, Wm. C. 1892. Forage crops, grasses, clovers
and small grains. Louisiana Agricultural Experiment Station,
Bulletin No. 19. p. 533-62. Series 2. See p. 542.
• Summary: “Soja Bean–Glycine Hispida. On the lighter
soils of North Louisiana a partial success. In South
Louisiana a partial success. In South Louisiana makes only
vines without perfecting the fruit. The growth however
is very heavy and luxuriant.” Address: Ph.D., Director of
the Station, Baton Rouge, Louisiana; Asst. Director of the
Station, Audubon Park, New Orleans, Louisiana.
143. Logansport Pharos-Tribune (Logansport, Indiana).
1893. Farm and garden: Soja bean as a fodder crop. Jan. 4. p.
18, col. 4.
• Summary: “’Will the soja bean come into general use?’
was the question asked of the directors of several of the
experiment stations and variously asked in the Rural New
Yorker. W.W. Cooke, of the Vermont Station, replied that
Vermont is too far north for it. From the New York station
Professor J.P. Roberts wrote that the soja bean was not of
much use in New York. Not much chance in Connecticut
was the tenor of C.A. Wood’s letter. Charles A. Flagg, of the
Rhode Island Station, has a good opinion of the soja bean as
a soiling crop and thinks it of sufficient value to urge farmers
to experiment with it as a soiling crop and where clover
won’t ‘catch.’ Professor Goessman thinks the soja bean
good for a Massachusetts silo and is much pleased with the
results gained at the station in growing it for a fodder crop.
A valuable plant for North Carolina is the word from the
north Carolina station, where the soja bean is recommended
as a valuable addition to profitable quick growing crops.
Professor Georgeson, of the Kansas Agricultural college,
writes, ‘I see many reasons why it can be made a profitable
crop throughout this state and throughout the west, but
especially in the region where the corn crop and tame grasses
are uncertain.’”
144. Brooks, William P. 1893. The Agricultural Division.
Massachusetts (Hatch) Agricultural Experiment Station,

Annual Report 5:151-56. Jan. See p. 152.
• Summary: “Three varieties of soya beans have been
under cultivation. These have given yields of from about
22 to 28 bushels per acre. It is significant that the yield
has been greatest where the tubercles which are connected
with the assimilation of atmospheric nitrogen were most
abundant. The cause for the wide differences in the number
of tubercles upon the roots in different fields will be studied
in another season. At present we are unable to determine
whether these differences are due to variety of bean, or
to location; though it is believed that the fact that soya
beans had previously been grown where the tubercles were
this year most abundant is a sufficient explanation of the
phenomena noticed, for this would mean a greater number of
germs in the soil, as the certain consequence of the previous
cultivation of the crop upon which the tubercle bacilli
develop.”
Note 1. This is the earliest English-language document
seen (Nov. 2016) that uses the word “bacilli” or the term
“tubercle bacilli” in connection with soybean root bacteria.
Note 2. This same exact information appears in the
Massachusetts Agricultural College, 13th Annual Report
(Jan. 1893, p. 18), by H.H. Goodell (Director). Address:
B.Sc., Agriculturist, Amherst, Massachusetts.
145. Crocker, C.S. 1893. Compilation of analyses of fodder
articles, fruits, sugar-producing plants, dairy products, etc.,
made at Amherst, Mass. 1868-1893. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 10:309-321. For the year 1892. Jan.
• Summary: In Section A, “Analyses of fodder articles,” the
following analyses are given (p. 311-315): I. Green fodders–
Corn and soja bean ensilage. Soja bean, whole plant (Soja
hispida Mönch). II. Hay and dry coarse fodders–Soja bean.
Soja-bean straw. IV. Grains and other seeds–Soja beans. Red
adzinki [azuki] beans. Daidzu [daizu] beans.
For each product the following statistics are given:
Number of analyses. Dry matter (Max., min., avg.).
Percentage protein (Max., min., avg.). Percentage fat (Max.,
min., avg.). Percentage nitrogen-free extract (Max., min.,
avg.). Percentage fibre (Max., min., avg.). Ash.
In section B, “Analysis of fodder articles with reference
to fertilizing ingredients,” the following analyses are given
(p. 318-21): I. Green fodders–Corn and soja bean ensilage.
Soja bean. Hay and dry coarse fodders–Soja bean. Soja-bean
straw. IV. Grains and other seeds–Soja beans. Red adzinki
[azuki] beans. White adzinki beans. Daidzu beans.
For each product, the following are given: Number
of analyses. Moisture. Nitrogen. Ash. Potassium oxide.
Sodium oxide. Calcium oxide. Magnesium oxide. Ferric
oxide. Phosphoric acid. Insoluble matter. Valuation per 2,000
pounds, based on the following prices per pound of essential
fertilizing ingredients: Nitrogen 15 cents, potassium oxide
4½ cents, phosphoric acid 5½ cents.
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Gluten meal is analysed on pages 316 and 323. Address:
Amherst, Massachusetts.
146. Goessmann, Charles A. 1893. Part I. On feeding
experiments. Massachusetts State Agricultural Experiment
Station, Annual Report of the Board of Control 10:13-91. For
the year 1892. Jan. See p. 26, 46-47, 81, 84.
• Summary: Section I is titled “Feeding experiments with
milch cows (two). 1891-92.” Page 26: “Our local experience
with a variety of annual leguminous fodder crops, as
vetches, cow-peas, serradella and soja bean, has been very
encouraging. The satisfactory results obtained in previous
years are fully confirmed year after year. We are raising the
present season vetch and oats, Canada peas and oats, soja
beans and serradella, partly for green fodder and for ensilage,
and partly for hay.” This information is repeated on p. 33.
At “3. Creamery record of the Station for 1891 and
1892” (p. 46) is a table showing the local market cost per
ton of 23 articles of fodder used. Corn meal is the most
expensive at $29.50. Soja beans (green) cost $4.40, and corn
and soja bean ensilage costs $3.50.
An analysis of the fertilizing constituents of these
articles of fodder is then given (p. 47), showing the nitrogen,
phosphoric acid, and potassium oxide content, plus a
valuation per 2,000 pounds based on the current price of
each component. The highest value is given to cotton-seed
meal $21.42, compared with corn and soja bean ensilage
$2.99 and soja beans (green) $2.26.
Page 67: “Our trials on a small scale with new fodder
crops during the past year include the following: Summer
vetch, soja bean, Bokhara clover [named after the capital
of Bukhara Province, Uzbekistan], sanfoin, horse bean,
cow-pea, yellow trefoil, serradella, prickly comfrey, flatpea (Lathyris sylvestris), kidney vetch, blue lupine, yellow
lupine, white lupine, silver-hull buckwheat, Japanese
buckwheat, common buckwheat, summer rape, winter rape,
Jerusalem artichoke, sugar beet.”
A table (p. 68) shows the average annual yield of various
meadow [forage] crops. Soja bean: Yield per acre: 11.1
tons, dry matter 26.80%, dry matter per acre 5,949 pounds,
nitrogen in dry matter 1.19%, nitrogen per acre 78 pounds.
The soja bean is 3rd in nitrogen per acre after fodder corn
and serradella.
At “6. Analyses of fodder articles made at the station
in 1892” (p. 78+) are analyses of “Soja bean, green (1891)”
(p. 81), “Soja bean, green (1892; late variety)” (p. 84), “Soja
bean straw, late variety (1892)” (p. 84).
Gluten is discussed on the following pages in this
and following articles: 14, 15, 34 (“Buffalo gluten feed”),
35 (“Gluten feed,” analysis of composition), 37 (“Gluten
feed (Buffalo)”), 46 (Local cost per ton is “Gluten meal
$27.50, Gluten feed $23.00”), 47 (fertilizing constituents
of “Gluten meal $16.15, Gluten feed $13.89”), 55 (“gluten
feed”), 76 (Market cost, “Chicago gluten meal $28.00”), 86

(composition of “Buffalo gluten feed, Coon gluten feed [sic,
Corn gluten feed], Pope’s gluten feed”), 87 (“Gluten meal,
Dick gluten flour”), 96, 97, 117, 118, 120, 126-128, 130, 142,
146, 155, 160, 162.
Note: This is the earliest document seen (June 2008) that
contains the term “gluten feed” (or “gluten feeds”), or the
term “Peoria gluten feed,” or the term “Buffalo gluten feed,”
or the term “Chicago gluten meal.” All of these gluten feed
products are very similar to one another, and are by-products
in the manufacture of starch from corn! In 1916 W.A. Henry
and F.B. Morrison, in their classic Feeds and Feeding. A
Handbook for the Student and Stockman. 16th ed., stated (p.
486): “Corn gluten feed, usually simply called ‘gluten feed’
consists of corn gluten meal and corn bran, with or without
corn solubles. It may also include part of the corn oil meal.”
Corn gluten feed typically contains about 25 per cent protein,
but may contain less. “Gluten feed is used chiefly for feeding
dairy cows and is one of the most common protein-rich feeds
for this purpose.” Address: Ph.D., LL.D., Director of the
Station and Chemist, Amherst, Massachusetts.
147. J.B. 1893. Soja beans and corn ensilage (Letter to the
editor). Cultivator & Country Gentleman (The) 58(2088):93.
Feb. 2.
• Summary: “Eds. Country Gentleman–I filled a silo with
corn and soja beans about evenly and equally mixed. The
corn was at the proper stage (glazed), the beans were green
and about half grown on the pods. It opened up beautifully
the other day, perfectly preserved and what is called sweet
ensilage. Cattle eat it voraciously. Of feeding stuffs I have
in addition only cottonseed meal, oat straw and chaff,
a little first-class clover, orchard grass and tall meadow
oat-grass hay mixed, timothy and herd’s grass, and native
crop-grass hay. I think that the soja bean must be very rich
in albuminoids, but have never seen nor can I procure an
analysis of the whole plant. Will Prof. Stewart be kind
enough to compound a proper ration of the above? J.B.
Farmington, S.C.
[Reply] J.B. does well to put up this mixed ensilage. The
soja bean is, no doubt, destined to be a very profitable crop
in the South for ensiloing. The North-Carolina Experiment
Station has been carrying out some very interesting digestion
experiments, and among the rest an experiment with sojabean ensilage and corn ensilage. We are indebted to Prof.
F.E. Emory, who assisted in carrying out these experiments,
for their Technical Bulletin, No. 4, detailing no less than 13
experiments to show the digestibility of various kinds of
fodder and by-products. From this it appears that corn and
soja-bean ensilage, mixed together in equal parts, by weight,
has a nutritive ratio of 1 to 7.4, and that 40 lb. of the mixed
ensilage has 0.77 lb. of albuminoids, 4.62 carbohydrates, and
0.42 fat.
“Based upon this, we will give J.B. the following
combination as a ration for milk (presuming that he wishes
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a ration for milk): 40 lb. mixed soja bean and corn ensilage,
6 lb. mixed hay, 6 lb. oat straw and chaff, 8 lb. cottonseed
meal. This will have the following digestible nutrients, in
pounds:”
A table shows the digestible albuminoids [protein],
carbohydrates and fat for each of the for rations, and the total
of each.
“Nutritive ratio: 1 to 5.4.
“This is a fairly balanced ration for milk, and should
produce satisfactory results, and it will enable J.B. to
produce milk cheaply out of the materials which he has on
hand.
“As this is a novel ration we hope J.B. will re port the
result after feeding it. E.W.S.” Address: Farmington, South
Carolina.
148. March 7–J. Sterling Morton (D), Nebraska, becomes
U.S. Secretary of Agriculture under President Grover
Cleveland (1893-1897; 2nd term) (Important event). 1893.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
149. Sessions, Wm. R. 1893. Massachusetts State Board of
Agriculture, Annual Report of the Secretary 40:xxi+467 p.
For the year 1892. Public Document No. 4. See p. 51, 20607, 218, 395-96.
• Summary: In the section titled “Cattle foods” Dr.
Goessmann, director of the station, states (p. 51): “The
introduction of annual leguminous plants, like peas, vetch,
Scotch tares, soja bean, etc., on a more extensive scale, is
in my opinion a step in the right direction to cheapen the
production of milk and meat by increasing the production of
home-raised cheap and valuable coarse fodder articles.”
In the section titled “Work of college and station” we
read (p. 206): “The testing of varieties of crops new to this
section has occupied considerable time... Of the beans,
several varieties of the species commonly known as the soja
bean prove well adapted to our climate. They ripen their seed
with as great certainty as corn, and may prove of use as grain
crops. These beans are the richest known vegetable food, and
are readily ground into meal.”
Page 207: “A fourth experiment was for the comparison
of soja bean meal and cotton-seed meal. But a small quantity
of the bean meal was available for this experiment, and
it was tried with only two animals, and during but twelve
weeks. One of these animals gave a result decisively in
favor of one food, and the other for the opposite food. I am
justified simply in judging that the two must be of about
equal value. Should this conclusion prove well founded, we
have in early varieties of the soja bean a crop by means of
which the farmer may escape the necessity under which he
now lies of buying largely of bran and cotton seed or similar
feeds.” The soja bean is mentioned twice on p. 218.
In the section titled “German experiment stations,”

subsection “C. The Experiment at Bernburg” (where Prof.
H. Hellriegel is director and Dr. Wilfarth is his assistant)
discusses their work proving that leguminous plants can
assimilate free nitrogen from the air. We read (p. 395-96):
“Experiments made by Professor Goessmann at the State
Experiment Station this year were quite instructive. On
plats of one-tenth of an acre each, that had received a liberal
dressing with nitrogen, as well as potash and phosphoric
acid, 2,000 pounds of green soja beans were raised; while
on an equal area, with land in the same condition, where no
nitrogen was used, the yield was but 1,400 pounds. So far
as the writer noticed by an examination of the roots of the
bean, the nodules were but comparatively few in number;
and this result, according to his individual opinion, might
be attributed to a scarcity of the soja bean bacteria in the
soil. We have yet many experiments to make before a fuller
knowledge can be obtained.”
Gluten is mentioned on the following pages: 26 (“gluten
meal”), 31 (“Chicago gluten meal”), 215 (“Chicago gluten
meal”), and 217 (“Buffalo gluten feed”). Address: Secretary
of the Board.
150. Neal, James C. 1893. Notes of progress. Oklahoma
Agricultural Experiment Station, Bulletin No. 6. 39 p. May.
See p. 25.
• Summary: The section titled “Glycine hispida (Dolichos
soja). Soy bean” states: “Two species of this fine plant grew
splendidly on our poorest soil giving eminent satisfaction.
The trial would indicate that in some of these beans we
should find a superior food plant that will thrive on our many
acres of Alkali land.” Note: This document clearly shows
that soybeans were being cultivated in Oklahoma by May
1893.
Also contains sections on: “Arachis hypogaea. Peanut”
and “Vouandsia subterranea. Earth nut.” Address: Ph.C.,
M.D., Director of the Station and Botanist, Stillwater,
Oklahoma.
151. Atlanta Constitution (Georgia). 1893. Experiment farm.
A Constitution correspondent visits the beautiful place and
gives an account of what he saw. The standard of excellence
to which Colonel Redding has brought the place–Cotton
experiments. July 9. p. 11.
• Summary: A visit to the Georgia agricultural experiment
station near Griffin, Georgia. “A few years ago the Bates
place was only a truck farm and home of the owner.” Colonel
R.J. Redding (the director) and Mr. K.M. Kimbrough (the
agriculturist) are both well qualified. “Variety patch: Two
acres have been set aside upon which the officers intended
to illustrate the patches that should be upon every farm. On
these two acres are potatoes, African ground peas, Lorgie
common ground peas, Spanish peanuts,... sun flowers,
buckwheat, upland rice, Pearl millets, sorghum, broomcorn,
soja beans and coffee beans.”
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“The silo–Curing feed stuffs: Curing green forage has
always been a menace to the average farmer, on account of
the changeableness of the weather.” But the silo has largely
solved this problem. A large wooden silo has been erected
as a wing of the barn. Cemented inside, it has a capacity of
fifty tons. Mr. Kimbrough stated that last year he put into
the silo 93,000 pounds of “green corn, pea vines [cow peas],
sorghum and soja beans.” Although green and partly wet, it
was cut up with a forage machine, run by a steam engine,
and immediately put into the silo, then covered with planks,
weighed down, and left alone. The sour stage soon passed
and it was fed to cows all during last winter with good
results.
152. Gleanings in Bee Culture. 1893. Humbugs and
swindles: The American coffee-berry (Letter to the editor).
21(16):639. Aug. 15.
• Summary: “Mr Root:–What is your opinion of the
American coffee-berries that are being advertised? Do you
think that they will become very popular among the farming
class of people? J. McQueen.
“Baltic, Ohio, July 24.
“As the above is a little out of our line, we forwarded
it to the editors of the Rural New-Yorker, who make the
following reply:
“This ‘American coffee-berry’ seems to be the Japanese
Soy bean, which has been tested at several of our Experiment
Stations. The bean, when ground and roasted, makes a fair
substitute for coffee, and is used for this purpose quite a
little in parts of Indiana and Illinois. The ‘American’ part of
it is the cheek of the ‘introducer,’ who calls it a new thing
and wants to charge 10 times what it is worth. The Georgia
Experiment Station has sent out a bulletin describing the
matter.
“H.W. Collingwood, Editor, Rural New-Yorker.
“Friend M., will you please tell us where you saw the
American coffee-berry advertised? and if you can, forward
this to the editors accepting such advertisements. We had
heard of it before, but wanted to be sure we were right.”
Address: Wooster, Ohio.
153. Gleanings in Bee Culture. 1893. The American coffeeberry. 21(18):723. Sept. 15.
• Summary: “After publishing what we did on page 639,
we are told that the American coffee-berry is advertised by
Samuel Wilson, of Mechanicsburg, Pennsylvania. It was also
my pleasure a few days ago to see it growing on the grounds
of our experiment station at Wooster, Ohio. If you will
turn back to page 639 you will notice that the Rural NewYorker says: ‘The “American” part of it is the cheek of the
“introducer” who calls it a new thing, and wants to charge
ten times what it is worth.’ In Wilson’s catalogue it is called
‘Cole’s Domestic coffee-berry.’ An exaggerated picture is
given, and a tremendous puff, with several testimonials from

those who have used the coffee. Then follows the offer of 25
cts. a packet, or five packets for a dollar. It is true, the plant
is exceedingly prolific, for it is one of the soy-bean family,
and the seeds could be sold for five cents a packet, and goodsized packets at that.
“I have tested the coffee, but I should say it could not
be compared with even the poorest grades of coffee. It
might, however, prove more healthful and nutritious; for,
while beans are a most nutritious food, they are in no sense a
stimulant. I do not know that anybody would be very much
harmed by investing, only that it seems too bad, when money
is so hard to get hold of, to be asked to pay 25 cts. for a small
package of beans; and, by the way. I do not think I ever saw
any thing in the whole range of the bean family. where there
are so many pods on a single plant. As the beans are small,
however, we probably shall not get so many bushels per acre,
after all...”
154. Fairchild, Geo. T.; Failyer, Geo. H.; Popenoe, E.A.;
Georgeson, C.C.; Mayo, N.S.; Hitchcock, A.S. 1893. Report
of the Council. Kansas State Agricultural Experiment
Station, Annual Report 5:vii-xi. For the year 1892. See p.
ix-x.
• Summary: In the section titled “Other work,” the
subsection “Farm Department” states (p. x): “Experiments
with forage plants.–Distance at which to plant Red Kaffir
corn for seed and fodder; culture of Soy beans for hay;
culture of Soy beans for seed.
“Feeding Experiments are in progress with 20 steers,
which are fed essentially in the same manner as the steers
fed last winter, and reported upon Bulletin 34; also feeding
experiments with the Soy bean, to ascertain its value, when
fed at the various stages of growth, for the production of
milk.” Address: 1. LL.D., Chairman of the Station Council
and President of the College; 2. M.Sc., Prof. of Chemistry; 3.
A.M., Prof. of Horticulture and Entomology; 4. M.Sc., Prof.
of Agriculture. All: Station Council, Manhattan, Kansas.
155. Flagg, Chas. O.; Towar, J.D. 1893. Agricultural
Division. Rhode Island Agricultural Experiment Station,
Annual Report 5:129-62. For the year 1892. See p. 149-52,
156-57. [4 ref]
• Summary: The section titled “Forage Plants” (p. 149-62)
states: “From Dr. O.C. Wiggin of Keysville, Va. [Virginia],
was received a small package of Soja beans and two varieties
of cowpeas... six varieties of Japanese beans [including two
soja bean varieties, Yamagata Cha daidzu, and Kiyusuke
daidzu, see p. 157] were received from the Kansas
Experiment Station.”
“Soja or Soya Bean. (Soja hispida, natural order
Leguminosæ).” According to Henderson’s Hand-book of
Plants (p. 417) “’This is a climbing annual plant allied to
(Dolichos) (“cow-pea”). It is much cultivated in tropical Asia
on account of its beans, which are used for preparing a well-
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known brown and slightly salt [sic] sauce (Soy) used both in
Asia and Europe for flavoring certain dishes, especially beef,
and supposed to favor digestion.’
“We believe this plant worthy of trial by those who
desire a variety of crops for soiling and especially as,
in common with all the Leguminous plants, it is rich in
nitrogenous elements. It could easily be cut and stored as
ensilage...
“During the early winter a variety of this bean was
extensively advertised by a party in Missouri as ‘Cole’s
Domestic Coffee Berry,’ and offered for sale at the
extravagant price of $3.50 per pound. Its wonderful merit
as a substitute for coffee was set forth in a ‘dodger’ with
‘testimonials’ attached. The seed can be purchased of J.M.
Thorburn & Co., No. 15 John St., New York, or other large
seed dealers, in small quantities, at 15 cents (15 cts.) per
pound.”
A table (p. 151) gives the composition of soja beans,
red clover, and cowpea plants. Values for the soja bean plant
are based on three analyses, two grown at the Massachusetts
Experiment Station in 1889 and cut August 20th and August
30th, the third grown at the South Carolina Experiment
Station and cut in full bloom August 5th 1889.”
Another small table (p. 152) gives the fertilizer
constituents of the above soja bean plant cut in full
bloom: Moisture 7.05%. Nitrogen 2.37%. Potash 1.315%.
Phosphoric acid 0.58%. The crop from one acre of soja
beans cut and weighed green (27,769.5 lb) has the following
fertilizing values, based on the value of each constituent:
Vines $34.54. Roots $4.99. Total: $39.53.
“For many years the idea has been prevalent among
the farmers of southern New England that it does not pay
to sow clover... This condition of things is unfortunate for
our agriculture in the light of the discovery within recent
years that the leguminous plants are able to use the nitrogen
of the atmosphere for their growth through the medium of
bacteria infesting a nodular growth upon the their roots. All
the clovers, peas, beans, lupines, vetches, spurry, serradella,
and sainfoin belong to this class and are generally cultivated
for their seeds, for fodder or for green manuring. None other
of our ordinary field and garden plants, grasses, cereals,
root crops, vines, etc., have yet been shown to posses any
such ability to assimilate atmospheric nitrogen, hence are
dependent for their growth upon the supply of nitrogen
within the soil and rain water, or supplied by the farmer
in manure or fertilizers. When purchased, nitrogen is the
most expensive element, costing more than three times as
much per pound as potash and more than twice as much
as phosphoric acid, hence true economy should direct the
prudent farmer to invest his money in phosphoric acid,
potash and the seeds of leguminous plants in so far as he
can use such crops for market, for feeding or for green
manuring” (p. 155).
A table titled “Summary of analyses of leguminous

crops” (p. 157) compares the composition of soja beans,
cowpeas, and three types of “Japanese beans” (Yamagata
Cha daidzu, Kiyusuke daidzu, and Black Podded Adzuki).
The two “daidzu” beans are actually types of soja beans.
Note 1. This is the earliest document seen (May 2016)
concerning soybeans in Rhode Island, or the cultivation
of soybeans in Rhode Island. This document contains the
earliest date seen for soybeans in Rhode Island, or the
cultivation of soybeans in Rhode Island (1892). The source
of these soybeans was Dr. O.C. Wiggin (of Keysville,
Virginia), and the Kansas Agricultural Experiment Station.
Note 2. This is the earliest English-language document
seen (June 2007) that uses the word “nodular” or the word
“bacteria” (or “bacterium”) in connection with root nodules.
Note 3. The authors apparently do not realize that
Yamagata Cha-daidzu and Kiyusuke daidzu are the names
of soja bean varieties (see table p. 157). Address: 1. B.Sc.,
Director of the Station, Agriculturist, and President of the
Board; 2. B.Sc., Asst. Agriculturist. Both: Providence, Rhode
Island.
156. Goessmann, Charles A. 1893. Part II. On field
experiments and observations in vegetable physiology and
pathology. Massachusetts State Agricultural Experiment
Station, Annual Report of the Board of Control 10:169-195.
For the year 1892. Jan. See p. 172-76, 190, 193, 195.
• Summary: Section 1 is titled “Field experiments to
ascertain the effect of the exclusion of every form of
nitrogen-containing manurial matter from the fertilizer
applied for the production of a leguminous crop–soja bean–
on its yield per acre (Field A).”
Page 172: In 1892 “The seed was sown in drills two
and one-half feet apart May 16, at the rate of seven pounds
to each (1/8 acre) plat. The soja bean seed, a late maturing
variety, was bought of [seedsmen] J.M. Thorburn & Co.,
New York, at 8 cents per pound. The crop was cut for
ensilage September 8. The young plants appeared above the
ground May 28... The variation in the color of the crop was
quite marked in different plats during the earlier stages of its
growth. Those plats which received an addition of nitrogen
in form of nitrate of soda showed a deeper green color than
those which received other forms of nitrogen, in particular,
sulphate of ammonia; while those that received no addition
of nitrogen maintained a light green color until the close of
the season.”
The highest yield of green soja bean was 11.450 tons/
acre (plats 1 and 2). “An examination of the above tabular
statement of the yield of each plat shows, in every case
where no additional nitrogen in any form has been applied
in connection with the phosphoric acid and potash used as
fertilizer (plats 4, 7, 9), a decided falling off in the yield;
fully one-third less than where barn-yard manure and nitrate
of soda have furnished the nitrogen supply (plats 0, 1, 2, 3).”
“The crop when harvested, Sept. 7 and 8, to serve for the
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production of a mixed ensilage (soja bean and fodder corn),
showed no signs of seed pods or blossoms. It differed in this
respect decidedly from other early maturing varieties, white
and black soja beans, which have been raised and described
by us in preceding annual reports. The advantage, if any, of
this new variety of soja bean consists in the large amount
of vegetable matter it produces, as compared with the early
maturing varieties.”
Section 4 is titled “Experiments with a variety of new
forage crops (1892).” The report notes: “Soja bean (Soja
hispida), five rows. The seed was sown May 18. The young
plants appeared above ground June 1 and began to bloom
Sept. 22. The growth was very good, reaching a height of
about 3 ft, but was very light colored. Oct. 2 the foliage was
injured by frost (temperature, 33ºF).”
Also discusses: Sainfoin, serradella, cow-pea, blue
lupine, white lupine, yellow lupine (p. 190-95). In a
following report, the soja bean is mentioned on pages 20910 (In 1892 several varieties of soja bean were raised; they
yielded 10 tons per acre of green matter, 770 lb of straw and
240 lb of beans).
Note: No mention is made of soybean nodules,
inoculation, or nitrogen-fixing bacteria in this report.
Address: Ph.D., LL.D., Director of the Station and Chemist,
Amherst, Massachusetts.
157. Hickman, J. Fremont. 1893. Report of the Agriculturist.
Ohio Agricultural Experiment Station, Annual Report
12:XXIX-XXXII. For the year 1893. See p. XXX.
• Summary: The section titled “Testing of forage crops” (p.
XXX) states: “The following were grown during the past
season: five varieties of soja beans, one of spurry, one of rape
and two varieties of cow peas. It is expected that a bulletin
will be devoted to a few of these special crops.”
158. Neale, A.T. 1893. III. Field tests of forage crops.
I. Varietal tests of southern pea vines, &c. Delaware
Agricultural Experiment Station, Annual Report 5:31-35. For
the year 1892.
• Summary: Contents: Relative yields of green crop per acre.
Relative yields of seed per acre. Cost of seed. Peculiarities of
growth. Effects of commercial fertilizers upon crop yields.
Summary.
The “Soja bean, a Japanese plant, is urged by a few
farmers and experimenters as superior to all other fodders.”
At Dover, the soja bean gave a maximum yield of 8.6 tons/
acre of green vine fodder when fertilized with Nitrate of
Soda and Muriate of Potash. By comparison, the best cow
pea varieties gave 12.5 and 12.6 tons/acre under similar
conditions. Soja bean seed costs $2.25 per bushel, and 1
bushel sowed 4.0 acres.
The section titled “Peculiarities of growth” states (p.
33): “The Soja bean is upright in its growth, makes a great
deal of foliage and does not run or tangle; it, too, could

be easily handled with mowing machinery, &c., if thickly
planted.”
Note: This is the earliest document seen (Jan. 2003)
that uses the word “machinery” (“mowing machinery”) in
connection with soybean harvesting or production. Address:
Director of the Station, Newark, Delaware.
159. Emery, F.E.; Kilgore, B.W. 1894. Digestion
experiments: With soy bean hay, cat-tail millet, Johnson
grass hay, sorghum fodder and bagasse, peanut-vine hay...
North Carolina Agricultural Experiment Station, Bulletin
No. 97. p. 85-102. Jan. 30. See p. 90-91, 95-96, 101-02.
•

Summary: In February and March 1893 a black goat and a
spotted grade Jersey heifer (a cow named “Spot”) were fed
soy (soja) bean hay for 14 days. The section titled “Summary
of results” (p. 91) states that the results of two investigations,
this year and last, show both soy bean silage and hay “to be
most valuable and highly nutritious fodders. As the soy bean
is a leguminous, or nitrogen gathering plant, it is hoped that
its cultivation and use will greatly increase.”
Tables show: (A) Composition of foods used in
experiments (p. 95), including soy bean hay. (B) Coefficients
of digestibility and nutritive ratios (p. 96). Based on 2
determinations, soy bean hay has a nutritive ratio of 3.55;
71.08% of the protein is digested, and 54.18% of the
albuminoids. (I) Composition of soy bean hay, waste, and
solid excrement (p. 102). (II) Nutrients consumed and
excreted in ounces, with percentages digested (for the black
goat and Jersey cow separately) (p. 102).
An illustration (facing page 101) shows two goats,
one black and one white, standing side by side in separate
wooden stalls.
Note 1. This is the earliest U.S. agricultural experiment
station publication or Bulletin seen (June 2014) with the
word “soy” in the title or subtitle; it is in the subtitle.
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Note 2. This is the earliest document seen (June 2010)
with the term “soy bean hay” in the title or subtitle. Address:
1. Agriculturist; 2. Asst. Chemist. Both: Raleigh, North
Carolina.

Note 2. This is the earliest document seen (Aug. 1999)
that uses the term “medium black” (although written in
lowercase letters) in connection with soybeans (one of two
documents).

160. Brooks, William P. 1894. The Agricultural Division.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 6:9-14. Jan.
• Summary: This section begins: “The experimental work
of the past season has been more extensive than in any
previous year; but, owing to the early date at which this
report is made, it is impossible to present many results in a
satisfactory manner. Our corn, soya bean and millet crops
are not yet harvested; our silo, though filled, cannot be
opened;...”
“The millets, Panicum crus galli and miliaceum, have
had more extended trial this season as crops for green fodder
and ensilage... They were put into the silo September 18 and
19, in alternate layers with soya beans.
“We have cultivated in small amounts some twenty
varieties of soya and other Japanese beans the past season,
but these are not yet all harvested. It is thought that the early
white and the medium green and black [i.e., medium black]
varieties first cultivated here will prove as valuable as any.
The first gives a fine yield of seed. The others have ripened
perfectly for the last 5 years, but are a little late for this
section. They appear to be valuable varieties for fodder or for
ensilage.
“The appearance of tubercles which are known to be
connected with the assimilation of atmospheric nitrogen
upon the roots of some varieties under the cultivation last
year and not upon others led us to undertake investigations
to determine the causes of this difference. A crop with these
tubercles upon its roots can take free nitrogen from the air,
but without them it is powerless to do so; hence the interest
of the inquiry.”
Soya-bean meal (ground soya beans) is compared with
cotton-seed meal in feeding two lots of dairy cows during
two periods of three weeks each. The yields of milk and
butter for the two lots of cows were practically the same
although “The cows on the soya-bean meal gave rather the
most milk.” Chemical analyses showed the cream from the
cows fed soya-bean meal to be the richer, containing 17.83
per cent butter fat compared with 17.09 per cent for cows
fed cotton-seed meal. The butter made from the cows that
were fed cotton-seed meal was finer in texture but appeared
greasy, while that from the cows fed soya bean meal was
thought to have a more agreeable texture and flavor. Soya
beans of the “early white variety” were sold at cost to
farmers in the state.
Note 1. This report describes the first feeding test
conducted in the USA on milch cows (Wiggans 1934, p. 9);
A very early use of ground soya beans (not defatted meal) for
livestock feed.

161. Crocker, C.S. 1894. Compilation of analyses of fodder
articles, fruits, sugar-producing plants, dairy products, etc.
made at Amherst, Mass., 1868-1894. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 11:347-365. For the year 1893. Jan. See p. 349,
351-52, 354-55, 358, 361, 363.
• Summary: In Section A, “Analyses of fodder articles,” the
following analyses are given (p. 348-55): I. Green fodders–
Corn and soja bean ensilage. Soja bean [whole plant] (Soja
hispida). Soja bean (early white). Soja bean (early green).
Soja bean (medium black). Soja bean (late). Serradella
(Ornithopus sativus Brot.). White lupine (Lupinus albus).
Yellow lupine (Lupinus lutens).
II. Hay and dry coarse fodders–Blue melilot (Melilotus
coerulea Desr.), Sainfoin (Onobrychis sativa), Sulla
(Hedysarum coronarium), Summer rape (Brassica napu),
Soja bean, Soja-bean straw.
IV. Grains, seeds, fruits, etc.–Soja beans. Red adzinki
[azuki] beans. Daidzu beans. V. Flour and meal–Soja-bean
meal (average 18.17% fat). VI. By-products and refuse–
Gluten meal (avg. 9.13% fat), Gluten meal (Chicago) (avg.
7.89% fat).
For each product the following statistics are given:
Number of analyses. Dry matter (Max., min., avg.).
Percentage protein (Max., min., avg.). Percentage fat (Max.,
min., avg.). Percentage nitrogen-free extract (Max., min.,
avg.). Percentage fibre (Max., min., avg.). Ash.
In section B, “Analysis of fodder articles with reference
to fertilizing ingredients,” the following analyses are given
(p. 358-21): I. Green fodders–Corn and soja bean ensilage.
Soja bean. Soja bean (early white). Soja bean (early green).
Soja bean (medium black). Soja bean (late). White lupine.
Yellow lupine. II. Hay and dry coarse fodders–Soja bean.
Soja-bean straw. IV. Grains–Soja beans. Red adzinki [azuki]
beans. White adzinki beans. Daidzu beans. V. Flour and
meal–Soja-bean meal.
For each product, the following are given: Number
of analyses. Moisture. Nitrogen. Ash. Potassium oxide.
Sodium oxide. Calcium oxide. Magnesium oxide. Ferric
oxide. Phosphoric acid. Insoluble matter. Valuation per 2,000
pounds, based on the following prices per pound of essential
fertilizing ingredients: Nitrogen 17½ cents, potassium oxide
5½ cents, phosphoric acid 5 cents.
Note: This is the earliest document seen (Sept. 2004)
that uses the term “medium black” (though written in
lowercase letters) in connection with soybeans (one of two
documents). Address: B.S., Asst. in General and Analytical
Chemistry, Amherst, Massachusetts.
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162. Goessmann, Charles A. 1894. Field experiments: 4.
Experiments with a variety of new forage crops (1893).
Massachusetts State Agricultural Experiment Station, Annual
Report of the Board of Control 11:183, 212-20. For the year
1893. Jan. See p. 212-14, 218-20.

pods forming; the color is not mentioned) and its fertilizing
constituents.
A photo (on an unnumbered page after p. 218) shows
an early-maturing soja bean, with pods formed, in a pot on a
table in September 1893. Address: Ph.D., LL.D., Director of
the Station and Chemist, Amherst, Massachusetts.
163. Goessmann, Charles A. 1894. Field and fertilizer
experiments: 7. Field experiments to compare the effect of
homemade mixed stable manure, of unleached wood ashes,
and of various mixtures of commercial fertilizing material
on the yield of some prominent farm crops, when applied
as manure under otherwise fairly corresponding conditions
(1888-94). Massachusetts State Agricultural Experiment
Station, Annual Report of the Board of Control 11:183, 22736. For the year 1893. Jan.
• Summary: Apparently the Massachusetts agricultural
experiment station now considers the “Soja bean” a
“prominent farm crop,” because it is used in these
experiments, grown on 2.08 acres in 1890, at the rate of 50 lb
of seed per acre. The yield of green forage from 5 plats (cut
when blooming, containing 22% dry matter), calculated on a
lb/acre basis was: 9,037, 9,665, 7,313, 10,603, and 10,305.
In 1892 60 lb of seed/acre was used, and in 1893 103
lb/acre was used. It was concluded that “Soja beans should
be planted in drills, to keep the weeds down... Vetch and
oats yield larger crops, suitable for green fodder, than soja
bean, at an early part of the season... Both crops, vetch and
oats and soja bean produce a valuable ensilage.” Address:
Ph.D., LL.D., Director of the Station and Chemist, Amherst,
Massachusetts.

• Summary: Among the 20 forage crops tested on Field D
were late-maturing soja bean early-maturing white soja bean,
and early-maturing black soja bean–each with the scientific
name Soja hispida. Concerning late-maturing soja bean: Two
rows were planted. “The seed was obtained of J.M. Thorburn
[seedsman] of New York City, at eight cents per pound.”
Early-maturing white soja bean (Soja hispida, ten rows.
“This variety has served us well for several years as hay and
ensilage” (see previous reports)). Early-maturing black soja
bean (Soja hispida, five rows). The three varieties of soja
beans were sown on May 19. Also tested were: Three types
of buckwheat (common, Japanese, and silver-hull), white and
yellow lupine, prickly comfrey, and sainfoin.
Page 218 gives a nutritional analysis of soja beans (with

164. Lindsey, J.B. 1894. Feeding experiments. I. Feeding
experiments with milch cows (two). Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 11:11, 15-47. For the year 1893. Jan. See p. 15-16,
18-20, 24-25, 33, 41, 46.
• Summary: The section titled “Description of the fodder
articles” (p. 16) states: “The ensilage was made from ‘Pride
of the North’ corn and a late variety of soja bean, cut up
into pieces several inches in length... The soja bean was a
late variety which failed to blossom. When cut it measured
three and one-half feet in height. Silo No. 1 contained equal
weights of corn and soja bean, while silo No. 2 contained
two parts of soja bean to one part of corn. These ensilages
are called respectively corn and soja-bean ensilage and sojabean and corn ensilage.”
A table (p. 19) shows that these two types of ensilage
were the least expensive, only $2.75 per ton. They were used
in feeding period IV.
The milch cows are listed by name: Gem, Lucy,
Florence, May, Jennie, Julia, Nora, Nettie.
Note: Throughout this 11th Annual Report are analyses
of gluten feed and gluten meal (see Index at gluten). Address:
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Ph.D., Associate Chemist (Feeding Dep.), Amherst.
165. Lindsey, J.B. 1894. Feeding experiments. II. Fourth
feeding experiment with steers. 1892-93. Massachusetts
State Agricultural Experiment Station, Annual Report of the
Board of Control 11:11, 57-76. For the year 1893. Jan. See p.
65-76.
• Summary: Goal: To ascertain, if possible, those rations
(i.e. combination of feeds) that would produce the greatest
growth for the least outlay of money. Among the fodders
fed to two steers was corn and soja-bean ensilage. A table
of analysis (p. 65) gives its composition and the value of
its fertilizing constituents. In the ration fed from Jan. 16 to
Feb. 28 corn and soja-bean ensilage was the main ingredient.
“The financial statement shows that, excluding the cost of
labor, the coarse fodder articles and grains have been sold at
market rates, and have been a trifle more than paid for in the
value of the beef and of the manure produced... The average
gain for the entire experiment (467 days) was 1.37 pounds,
and the dry matter required to produce 1 pound of gain was
10.82 pounds.”
Note: This is the earliest document seen (July 2002)
concerning the feeding of soybeans to cattle (steers) for the
clearly stated purpose of fattening them to produce beef
or meat. Address: Ph.D., Assoc. Chemist (Feeding Dep.),
Amherst.
166. Zavitz, C.A. 1894. Report of the experimentalist.
Ontario Agricultural College and Experimental Farm
(Guelph), Annual Report 19:53-130. For the year 1893. See
p. 79.
• Summary: The section titled “Beans, comparative test of
17 varieties” (p. 79), states: “In 1893, 17 varieties of beans
were grown on plots side by side... Each plot was one onehundred and-sixtieth of an acre. The beans were planted in
rows 25 inches apart on May 22nd...”
A table shows the names of the 17 varieties and the
yield of each. “Yellow Soy” yielded 20.4 bushels/acre and
Edamaine [Edamame] yielded 7.7 bushels/acre. The seed
of the Yellow Soy was obtained from the United States,
and that of the Edamaine [sic], a fodder plant, was obtained
from the Kansas Experiment Station [from Prof. Charles
C. Georgeson]. “Other varieties [sent by Georgeson] which
did not mature their seed were Yamagata, Cha Daidzie [sic,
Yamagata Cha-Daidzu], Kiyusuke Daidzie [sic, Kiyusuke
Daidzu; both soy bean varieties] and Black Podded Adyuski
[sic, Adzuki]. These varieties will be tested again in another
year.
Note 1. This is the 2nd earliest document seen (Jan.
2010) that clearly refers to soybeans in Canada, or in Ontario
province, Canada, or to the cultivation of soybeans in
Canada, or in Ontario province, Canada (May 1893). The
source of these soybeans was the United States, probably
from Kansas.

Note 2. This is the earliest document seen (Jan. 2010)
by or about C.A. Zavitz in connection with soybeans. Zavitz
apparently does not realize that Yamagata Cha-daidzu and
Kiyusuke daidzu are the names of soja bean varieties (see p.
79).
Note 3. This is the earliest document seen (Jan. 2010)
in which C.A. Zavitz states that he obtained soybeans from
Kansas. Between 1890 and 1893 the Kansas Agricultural
Experiment Station and Prof. Charles C. Georgeson who
worked there published more than twenty articles on
soybeans; Prof. Zavitz probably read at least one of these
before he contacted Kansas to request soybean seeds.
Note 4. Bound at the back of this volume is the 15th
“Annual Report of the Ontario Agricultural and Experimental
Union.” Address: B.S.A., Experimentalist, Ontario
Agricultural College [Guelph, Ontario, Canada].
167. Cooke, Wells W.; Watrous, Frank L. 1894. Farm notes
for 1893 (Home Station, Fort Collins, Colorado). Colorado
Agricultural Experiment Station, Fort Collins, Bulletin No.
26. p. 3-9. Feb. See p. 7.
• Summary: The section titled “Miscellaneous fodder crops”
(p. 7) states: “Four varieties of Soy Beans were sown May
23rd [1893]. The growth was slow, though they were the
hardiest varieties of this plant. None of the seeds ripened
and few pods formed. The crop was far too small to be
profitable.”
Note: This is the earliest document seen (March 2016)
concerning soybeans in Colorado, or the cultivation of
soybeans in Colorado. This document contains the earliest
date seen for soybeans in Colorado, or the cultivation of
soybeans in Colorado (23 May 1893). The source of these
soybeans is unknown. Address: 1. B.S., A.M., Agriculturist,
on Station Council; 2. Asst. Agriculturist. Both: Fort Collins,
Colorado.
168. McCarthy, Gerald; Emery, F.E. 1894. Some leguminous
crops and their economic value. North Carolina Agricultural
Experiment Station, Bulletin No. 98. p. 133-54. March 1.
• Summary: This bulletin contains three parts, the first two
of which discuss soy beans. Part I, titled “Legumines as
improvers of the soil,” by G. McCarthy, states: “Among
the natural orders or families of plants, none hold a higher
place in relation to human welfare than the Leguminoseæ or
Pulse family. This family includes every variety of bean, pea,
clover, medic, vetch, and many useful and poisonous drugs,
besides a number of the finest ornamental and timber trees.
The legumines were among the first vegetables cultivated by
mankind, and have ever been among those most esteemed.
Nearly all of this family of plants have a peculiarly-shaped
butterfly-like flower, and the seeds are enclosed in pods,
which are often arranged in one-seeded joints. Both the
stems and the seeds of all the legumines are very rich in
albuminoids–the food which goes to form the muscular
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or lean-meat portion of flesh, and are therefore especially
valuable for a young and growing stock and for working
animals.
“In North Carolina, the most valuable and generally
used forage and fertilizing plants of this family are the true
clovers, medics [such as black medic (Medicago lupulina)
and burr clover (Medicago denticulata)], Japan clover,
vetches, cow-peas, and Japan peas... It is well know that
most or all of this family of plants have a property possessed
by no other family of plants–that of harboring in their roots
a species or class of yet unnamed microbes which fix the
free-nitrogen of the air which is then absorbed and utilized
by the plant in its growth and fruition. We can therefore, by
stimulating a luxuriant growth of legumines obtain at slight
expense the nitrogen required by other nitrogen-consuming
crops.”
On p. 242 we read: “Japanese peas–Glycine hispida.–
The Japanese or Mongolian pea is more commonly called
‘soja’ and ‘soy’ bean, but it is not a bean. Recently there have
been introduced several new varieties of this pea. All the
following varieties were sown May 20 [1893] and received
the same treatment:
“The common Soja Bean or Soy Pea.–Seed round,
yellow. Vigorous growing, hairy, bushy plant attaining a
height of 20 to 25 inches. Stems become woody soon after
flowering. A very prolific bearer of round yellow seeds,
which are sometimes used as a substitute for coffee. The
peas, when properly cooked, are edible and palatable. The
edible qualities of the soy bean are so highly esteemed in
Japan that it is there rarely fed to stock.
“The following directions [recipe] for cooking the ‘soy’
pea are given by Dr. J.H. Mills, of the Baptist Orphanage at
Thomasville, N.C. [North Carolina]: Soak the peas till the
skins come off. Then stir the peas in the water until the skins
rise to the surface and skim them off. Boil the peas with
bacon until soft. Add pepper and butter to suit and serve hot.
If the peas are green the preliminary soaking may be omitted.
This makes a most palatable dish, well liked by children.
“Japan Pea No. 9.–A vigorous, bushy plant resembling
the ‘soy,’ but smoother and has larger dark-colored seeds.
This is the best of the new varieties.
“Japanese Pea No. 7.–A small, slender, bushy plant
bearing a fair crop of small cream-colored peas–inferior to
the soy and No. 9.
“Japanese Beans–Phaseolus radiatus [Adzuki beans]–
Japanese Bean No. 5.–A low and slender-growing plant
bearing numerous pods well filled with a small red bean
which makes excellent soup.
“Japanese Bean No. 6.–A plant scarcely distinguished

from No. 5 and of about the same value.
Both these beans are for table use only
and not for forage.”
An illustration (p. 142, nonoriginal) by “VAC” or “VC” shows the
“Japanese or Soy Pea” plus several enlarged pods in the
lower right corner.
In Part III, titled “The fungous and insect enemies
of legumines,” by Gerald McCarthy, Section C, “Insect
enemies,” discusses the following insects that damage
leguminous forage plants in North Carolina: (1) The pea
weevil, Bruchus pisi, is the larger of the two common
weevils. But “Bruchus fabæ [the bean weevil] is our most
destructive weevil and is the species which infests cow-peas
and table beans [including soy beans] in store [storage].”
This weevil is the smaller of the two, “is light yellow in
color and quite hairy.” As soon as this bean weevil matures
in stored beans or cow-peas, it immediately “lays eggs on
the hard seeds and these soon hatch into devouring grubs,
which, after eating their fill, again produce the winged form
to lay more eggs, and so on while the food supply lasts. A
few weevils in the stock of beans put into the bin in the fall
may increase to millions by the spring and ruin a thousand
bushels of beans or cow-peas.
Remedies: If the presence of weevils is suspected, the
seeds of beans or peas “should be plunged into water nearly
scalding hot–140ºF for five minutes before sowing. As soon
as the seed is threshed out and before bagging for storage,
it should be placed in a tight bin, or hogshead, or piled in a
conical heap on the floor of a tight room and subjected to the
fumes of carbon bisulphide.”
(2) The clover-seed midge, a two-winged fly, is “a sister
species of the notorious Hessian fly, Cecidomyia destructor.
Also mentions the clover root borer and the clover hay
worm.
Note 1. This is the earliest English-language document
seen (May 2012) that uses the term “Japanese Pea” or
“Mongolian pea” or “Japanese Pea No. 7” to refer to the
soy bean. Since “Japanese Pea” is mentioned in only one
other document (Soule 1907, p. 280-81, from Virginia) we
conclude that this is not the name of a new soy bean variety.
Note 2. This is an early reference to the soybean in
connection with Mongolia.
Note 3. This article contains one of the earliest American
recipes for cooking whole soybeans.
Note 4. In the late 1800s, the adzuki bean was
sometimes given the scientific name Phaseolus radiatus. In
the U.S., Georgeson of Kansas gave it this name in 1890 and
1892. Later the name was used for the mung bean.
Note 5. This is the earliest English-language document
seen (Aug. 2014) that contains the word “entomologist” in
connection with soybeans.
Note 6. This is the earliest English-language document
seen (March 2007) that uses the word “medic” to refer to a
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leguminous plant, probably alfalfa (Medicago sativa). It is
also the earliest English-language document seen (March
2007) that uses the word “medics” to refer to members of
this plant family.
Note 7. This is the earliest English-language document
seen (Feb. 2007) that uses the word “legumines” to refer to
legumes.
Part II of this article (p. 147-50), titled “The cultivation
of leguminous plants for forage,” by F.E. Emery, notes that
the soy bean was one of the most common “legumines” used
for hay, soiling, and silage. “The cow-pea and the soy bean
will give better satisfaction for soiling or silage than for
hay, unless sown broadcast...” For soiling: “Soy beans grow
upright and may be planted alternately with corn in the same
row and cut at the same time with it.” Address: 1. Botanist
and entomologist; 2. Agriculturist. Both: Raleigh, North
Carolina.
169. McCarthy, Gerald; Emery, F.E. 1894. The forage plant
garden, including full notes taken during growth. North
Carolina Agricultural Experiment Station, Bulletin No. 98. p.
157-70. March 1.
• Summary: Pages 169-70 contain sections with the
following titles: “Japan or Mongolian Pea.–Glycine hispida
and Red Bean, Phaseolus radiatus [azuki bean]. Japan Pea
No. 9.–Glycine hispida, variety. Japan Pea No. 5.–Phaseolus
radiatus. Japan Pea No. 7.–Glycine hispida, variety. Japan
Pea No. 6.–Phaseolus radiatus. Japan Pea.–Glycine hispida,
common Soy Pea or ‘Soja Bean.’ The Japanese Peas and
Beans.”
Some of the information in these sections is very similar
to that given in a previous section of this same bulletin, on
pages 142-43 but pages 169-70 contain more details–and
illustrate the confusion that existed about these plants and
their names. The last section titled “The Japanese Peas and
Beans” (p. 170) states: “As forage plants the common socalled Soja Bean, more properly named Soy Pea, is by far
the best of all these plants. It is later than Nos. 7, 8 and 9, but
grows much more luxuriant and will give 50 to 100 per cent.
more forage per acre.” Address: 1. Botanist; 2. Agriculturist.
Both: Raleigh, North Carolina.
170. Charlotte Observer (North Carolina). 1894. The
experiment station of Raleigh NC desires to assist the
farmers of North Carolina. April 8. p. 1 [unnumbered].
• Summary: This is apparently an insert on unnumbered
pages from the North Carolina Experiment Station. This
one, dated 29 March 29 1894, has a section titled “Some late
bulletins from the North Carolina Experiment Station” (Nos.
90-98). No. 97 (48 p.) is titled “Digestion experiments,”
“The digestion work covers feeding with soy (soja) bean hay,
cat-tail millet, Johnson grass hay,...” No. 98 (24 p.) is titled
“Some leguminous crops and their economic value.” “Gives
the result of the year 1893, with a great many varieties of

clovers, cow peas, soy (soja) beans and other legumines. The
bulletin includes discussions of legumines as improvers of
the soil, their cultivation for forage, and their fungous and
insect enemies.”
The section titled “Field peas” discusses the contents
of Bulletin 98 and states: “In the soja bean class, the old
yellow variety is the most productive, both in fruit [seed] and
foliage, but is much later than some of the newer variety [sic,
varieties].
“Concerning the popular names of these plants it may be
said that the so-called cow pea is not a pea but a bean and is
more properly called Chinese beans. The so-called soja bean
is a true pea, and should be called soy pea, or Japan pea. But
by whatever names we call them, these plants are among the
most valuable crop the southern farmer can grow.
“Gerald McCarthy, Botanist, N.C. Experiment Station.”
171. Allen, E.W. 1894. Leguminous plants for green
manuring and for feeding. Farmers’ Bulletin (USDA) No. 16.
24 p. April. See p. 12.
• Summary: The section titled “Composition of green
leguminous crops” contains a table showing 12 such crops,
including Soja bean, serradella, white lupine, and yellow
lupine.
The section titled “Green manuring compared with
feeding the crop” (p. 19-20) contains a table on “Crops for
soiling in central Connecticut” that mentions Soja beans,
clover rowen, and rowen grass.
The section titled “Value of leguminous crops for
feeding” (p. 20-22) contains two tables, both of which list
Soja bean: (1) “Average composition of hay from grasses and
leguminous crops” and “Relative yield of food and fertilizing
material in crops of hay from grasses and leguminous crops.”
Hay from the soja bean contains: Water 6.3%, protein 14.5%,
carbohydrates 66.6%, and fat 5.6%.
The section titled “Some crops for green manuring”
has a subsection on “Lupines” (p. 12) which begins:
“The three species of lupines more commonly grown are
the white, the yellow, and the blue lupine... The seed is
extremely nitrogenous and in Europe is used for cattle
food. As it contains a bitter alkaloid injurious to animals it
must be disembittered before feeding. Kellner’s process of
disembittering lupine seeds consists in soaking the seed in
water for twenty-four hours, with frequent changes of water,
steaming for one hour, and then extracting for two days, with
frequent stirring. In the latter operation the discolored water
is drawn off frequently and fresh water added.”
“Summary: (1) Green manuring improves the physical
properties of the soil by making the soil more porous and
adding to its supply of humus. It brings up the dormant
plant food from deep down in the soil and deposits it near
the surface, where it can be used by plants feeding near the
surface.”
“Hay from leguminous crops is about twice as rich in
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protein as hay from grasses.”
Note 1. This is the earliest English-language document
seen (Jan. 2005) with the term “green manuring” (or any
related term) in the title in connection with soybeans.
Note 2. The date of publication does not appear on this
bulletin, but is found on page 2 of the next bulletin (No. 17)
in a list of Farmers’ Bulletins. Address: Ph.D., Asst. Director
of the Office of Experiment Stations.
172. Plumb, Charles S. 1894. A substitute for coffee. Purdue
University (Indiana) Agricultural Experiment Station,
Newspaper Bulletin No. 6. 4 p. May 9. [1 ref]
• Summary: “While no substitute will satisfy the lover of
high-grade coffee, the peculiar properties of coffee as a
drink render it unsuited to a few people in every community.
These few persons frequently make use of a substitute,
which, while lacking the alkaloid of true coffee, in a measure
imparts to the fluid made from it a flavor similar to that of
coffee. Such a drink may be palatable, nourishing, and well
adapted to the person using it.
“The purpose of this brief bulletin is to direct attention
to what seems to be a desirable and easily available
substitute for coffee, such as can be grown upon the farm in
this latitude, viz: the Soy or Soja bean.
“The Soy bean (Soja hispida) is a Japanese plant that
has been but little grown in America...
“The writer’s attention was first directed to the peculiar
merits of the roasted Soy bean, as a substitute for coffee, by
Mr. L.D. Brown early in 1892, who was then a farmer in this
county [Tippecanoe County]. In a letter, Mr. Brown says:
‘We have used it almost exclusive of other coffee, for coffee,
for many years–seven or eight [i.e., since 1884 or 1885],
I believe. I have raised 782 beans on one stalk from one
bean planted, and had 16 bushels on one acre in Tippecanoe
county.’...
“Samples of Soy beans grown upon the Station grounds
in 1892 were analyzed in the laboratory under the direction
of Prof. Huston, and some of the roasted bean from the same
source was also analyzed.”
A table then shows the composition of soy bean
(unroasted and roasted), coffee (unroasted and roasted),
artificial coffee [we are not told from what it was made],
and barley coffee. Roasted soy beans contain 21.61% fat
compared with 15.63 for roasted coffee and 3.25% for barley
coffee. Roasted soy beans contain 6.49% carbohydrates
compared with 39.73% for real coffee. Only real coffee
contains caffeine (1.18% unroasted, 1.38% roasted).
“Of the Soy coffee, 17.07% became soluble when boiled
in water for drinking. The one main and essential difference
between the seeds of the Soy and coffee is that one contains
an alkaloid–caffeine–to which is due its peculiar flavor,
which the other lacks... It is important to note that the Soy
bean roasted is more nutritious than the artificial coffee
or barley coffee sold in the market, and that the two latter

contain but little fat and a great deal of carbohydrates (starch
and sugar mainly)...
“As tried in the family of the writer, the drink made
from the Soy bean was agreeable, and enjoyed more than
some of the so-called coffee served in some hotels and
restaurants. I have no hesitation in recommending farmers
to make a drink from roasted Soy beans, rather than buy the
cheap grades of coffee sold on the market, that in so many
cases are adulterated with burnt pastry beans, peas, chicory,
etc. Drink made by a number of persons in this community
from the roasted Soy bean was much relished.
“A tablespoonful of the ground beans makes a cup of
coffee. Mr. Brown recommends using one-fourth cup of
common coffee and three-fourths cup of Soy to begin with,
and one will thus more readily become accustomed to it...
Special care should be taken in roasting. The hull of the bean
should be brown, and not black, when properly roasted, and
the berry should grind easily in the mill.
“In 1892 a man by the name of Cole, of Missouri,
advertised extensively at $3.50 per lb., cash with order, what
he termed “Cole’s Domestic Coffee Berry.” This so-called
coffee, a sample of which was sent to this station, was made
from nothing else than Soy beans, the seed of which can be
secured of leading seedmen at from 10 to 15 cents a pound.”
Other substances used to make coffee substitutes are:
roasted rye, roasted malt and chicory (by German peasants),
roasted barley with molasses, 5 parts bran mixed with 1 part
molasses, then browned, and finally boiled.
“In view of the large amount of highly adulterated coffee
sold on the market, wherein the cereals and peas and beans
play an important part, it would seem just as well for more
of the people who buy the low grade, cheap coffee to make
their drink out of a substitute which will answer the same
purpose in every respect and cost materially less.”
Note 1. This is the 2nd earliest document seen (April
2016) concerning soybeans in Indiana, or the cultivation of
soybeans in Indiana. This document contains the 2nd earliest
date seen for soybeans in Indiana (1884 or 1885), or for the
cultivation of soybeans in Indiana (by 1892). The source of
these soybeans is not known. We do not know whether or
not Mr. Brown grew (in Indiana) the soybeans he used as a
coffee substitute.
Note 2. This is the earliest known publication by the
Indiana Agric. Exp. Station or Purdue University that
mentions the soybean. This document also contains the
earliest date seen (1892) for the cultivation of soybeans at the
Indiana Agric. Exp. Station.
Note 3. This document contains the earliest date seen
(Nov. 2012) that mentions “Cole’s Domestic Coffee Berry”
(1892 at $3.50/lb) or the fact that it was sold by a Mr. Cole in
Missouri.
Note 4. This is the earliest English-language document
seen (Nov. 2012) that uses the term “Soy coffee” to refer to a
coffee made from soybeans.
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Note 5. This is the earliest English-language document
seen (Nov. 2012) that uses the term “barley coffee” to refer
to a coffee made from barley.
Note 6. This News Bulletin was soon reprinted in the
Indiana (Purdue) Agric. Exp. Station, 7th Annual Report
(Feb. 1895), p. 45-49. Address: Director of the Station,
Lafayette, Tippecanoe County, Indiana.
173. Rock Hill Herald (South Carolina). 1894. Distribution
of soy or soja beans. May 16. p. 1.
• Summary: The N.C. [North Carolina] Agricultural
Experiment Station, desiring to extend the cultivation of Soy
Beans, proposes to distribute a quantity of seed to careful
planters desiring to test their merits. The only condition is
that each applicant send 10 cents in postage stamps to pay
cost of transportation by mail. Enough seed will be sent to
each application to plant 1/10 acre. The first 400 applicants
will be filled in the order received.
“The station regards this as a very valuable forage
plant.” “It is also a good table bean, but requires a long time
to cook.”
174. Prairie Farmer. 1894. Substitutes for coffee. 66(20):1.
May 19.
• Summary: This consists of long reprints from: Plumb,
Charles S. 1894. “A Substitute for Coffee.” Purdue
University (Indiana) Agric. Exp. Station, Newspaper Bulletin
No. 6. 4 p. May 9.
However interspersed with the reprinted portions, and
not clearly distinguished from them by italics, quotation
marks, etc., are a number of comments, apparently by
an editor of Prairie Farmer. For example, after the first
paragraph from Plumb we read: “This is misleading. None
of the substitutes have the flavor of coffee, and one, chicory,
should never be used on account of its diuretic qualities. The
Soy bean (Soja hispidi) [sic, hispida] is probably the best
substitute for the real coffee bean, and to those who care to
try it, we give the proper means of cultivation as follows:”
Note: Also in the Indiana edition of Prairie Farmer.
175. Farmers’ Review (The) (Illinois). 1894. Soja bean, a
substitute for coffee, June 6. p. 357, col. 3.
• Summary: Prof. C.S. Plumb, director of Purdue University
Agricultural station, has sent out a bulletin telling the value
of the Soja bean as a substitute for coffee. Report of the
bulletin is as follows:
“The purpose of this brief bulletin is to direct attention
to what seems to be a desirable and easily available
substitute for coffee, such as can be grown upon the farm in
this latitude, viz: the Soy or Soja bean. The Soy bean (Soja
hispida) is a Japanese plant that has been but little grown in
America. It has an upright, stiff, bushy form, under favorable
circumstances attaining a height of three feet. There are three
large leaves on a leaf stem...”

Note: See the original bulletin: Plumb, Charles S. 1894.
“A substitute for coffee.” Purdue University (Indiana)
Agricultural Experiment Station, Newspaper Bulletin No. 6.
4 p. May 9.
176. Chicago Daily Tribune. 1894. Japanese substitute for
coffee. The soy bean declared to be equal to the genuine
article (Abstract). July 7. p. 14.
• Summary: From New York Sun: “The agricultural
experiment station of the Purdue University of Indiana has
issued a circular setting forth the qualities of the soy, or soja
bean and advocating its use as a substitute for coffee. The
soy bean (soja hispida) is a Japanese plant which can be
grown in this country.
Note: This is a summary of: Plumb, Charles S. 1894. “A
substitute for coffee.” Purdue University (Indiana) Agric.
Exp. Station, Newspaper Bulletin No. 6. 4 p. May 9.
To that is added new information about chicory. “Inquiry
among coffee merchants in this city discovered that the
soy bean as a substitute for coffee was not commercially or
otherwise known here. According to an expert who has been
a coffee taster for nearly a quarter of a century, chicory is the
only thing which can be considered a substitute for coffee.
By substitute he means adulterant, using the word in a good
sense... Chicory,... mixed with a good grade of coffee is a
better and more wholesome drink than some of the low-grade
coffees. The expert said that while he and his partners sold
pure coffee to their customers unless they ordered otherwise,
they used coffee mixed with chicory themselves.
“Chicory, although considered the best adulterant, is
not the only one. Several of the cereals play a part in the
preparation of cheap coffee, if they do not pretend to be
substitutes. It is said that the entire Canadian pea crop,
and a large part of the Michigan crop are devoted to the
adulteration of coffee. Rye and barley are also used as
adulterants.”
177. North Carolina Agricultural Experiment Station,
Bulletin. 1894. Miscellaneous agricultural topics contained
in press service bulletins of January to June, 1894. No. 103.
p. 237-59. Aug. 17. See p. 240-41, 254. This Bulletin is also
published in the Annual Report.
• Summary: The section titled “Soy (Soja) beans ought
to be planted” (p. 240-41), by F.E. Emery, Agriculturist at
the North Carolina Experiment Station (released 27 Jan.
1894), is an answer to many questions in a letter from a
correspondent. Emery discusses the best time to sow or plant
soy beans, the kind of soil in which they should be planted
and how it should be prepared, and how they compare with
black peas as a feed and as a land improver.
“As a food for stock, the soy bean is one of the richest
legumes that can be grown... This is a most desirable plant
to raise for stock. It is also a good table bean, but requires a
long time in cooking, and most people will have to learn to
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like its flavor.”
The section titled “Distribution of Soy (Soja) Beans” (p.
254, released 25 May 1894) notes that the North Carolina
“Agricultural Experiment Station at Raleigh, desiring
to extend the cultivation of Soy Beans,” will distribute
enough soy bean seeds to plant “1-10 acre” to the first 400
applicants who send 10 cents in postage stamps to pay the
cost of transportation by mail. “The Station regards this as
a very valuable forage plant... It is also a good table bean
but requires a long time to cook. The beans parched similar
to coffee, has been used as an acceptable substitute, for it,
and at far less cost. It has not the exact aroma of coffee, but
is recommended as a cheap substitute probably just as good
and in some cases better than the low grades of coffee after
being adulterated with peas of beans with a value less than
the soy bean. The Station urges a careful trial of this crop.
The section titled “Directions for Cooking Soy Beans or
Peas” (also p. 254) is the same as that printed in the Station’s
Bulletin No. 98 (1 March 1894, p. 142). It contains a recipe
from Dr. J.H. Mills of the Baptist Orphanage at Thomasville,
North Carolina. Address: Agriculturist, North Carolina
Experiment Station, Raleigh, North Carolina.

supplement these fodders in place of the concentrated
nitrogenous feeds, such as bran, cottonseed, linseed and
gluten meals, etc. Hay from the legumes is twice or more
than twice as rich in protein as that from grasses.
“Their power of gathering large quantities of plant
food from natural sources. Many if not all of our common
legumes acquire considerable quantities of nitrogen from the
air. Their roots penetrate deeply into the subsoil, and they
thus obtain plant food from the depths beyond the reach of
plants with smaller root development. Their manurial value.
When the crop is fed, most of the nitrogen, phosphoric acid,
potash and other fertilizing ingredients go into excrement,
liquid and solid, and if preserved make a rich manure. The
large amounts of plant food left behind in roots and stubble
after removal of the crop furnish a cheap and valuable store
of plant food for following crops.
“While the clovers will doubtless prove in the future,
as they have in the past, the most favorable of the legumes
for general purposes in Connecticut, the cow pea, soja bean
and vetches are valuable for forage, silage or hay, and the
experiments and observations at the station and elsewhere
indicate that they are worthy of careful trial.”

178. American Agriculturist. 1894. Nitrogenous crops for
stock. 54(3):65. Sept. 15.
• Summary: “The nitrogen or [sic, of] the air is the cheapest
source of nitrogen for plants, and the leguminous plants
which secure it are the cheapest source of nitrogenous
protein for animals, according to E.W. Allen, of the U.S.
Department of Agriculture (F.B. 16). Hay from leguminous
crops is about twice as rich in proteid materials as hay from
grasses.”
“Ripe cowpeas and soja beans furnish an extremely rich
concentrated food, which may be ground for feeding in place
of expensive commercial feeds. The rich straw may be used
for coarse fodder. Leguminous crops are best utilized when
fed on the farm, and the manure carefully saved and applied
to the soil. The greatest profit is thus secured, and nearly the
same fertility is maintained, as with green manuring.”

180. Los Angeles Times. 1894. A Japanese plant–The soy
bean. Nov. 9. p. 5.
• Summary: A reprint of: Plumb, Charles S. 1894. “A
substitute for coffee.” Purdue University (Indiana) Agric.
Exp. Station, Newspaper Bulletin No. 6. 4 p. May 9.

179. Indiana Farmer. 1894. Feed legumes to dairy cows.
29(40):7, col. 1. Oct. 6.
• Summary: “A great deal has been learned in economy
of feeding by the farm dairyman in the last decade or two.
The experiment stations have done good work all along the
different lines of live stock feeding. Clover, peas, the soja
bean and other plants are much more used now for feeding
cows than formerly. At one of the Eastern stations recently
special attention has been called to this matter by actual
experiment in feeding:
“Their large percentage of protein compounds–which
serve to form blood, muscle, bone and milk–and their
consequent feeding value, which exceeds that of the grasses,
corn fodder, corn stover, or straw. They may be used to

181. Fairchild, Geo. T.; Failyer, Geo. H.; Popenoe, E.A.;
Georgeson, C.C.; et al. 1894. Report of the Council. Kansas
Agricultural Experiment Station, Annual Report 6:vii-xii. For
the year 1893. See p. ix-x.
• Summary: In the section titled “Other work,” the
subsection “Farm Department” states (p. ix-x): “Besides
the experiments reported in Bulletins Nos. 39, 40, 42, and
45, the farm department has done work in the following,
some which will be reported in due time:... Work with
Fodder Crops: (1) Distances at which to plant red Kaffir
corn for grain and fodder. (2) Distances at which to plant soy
beans. (3) Method of seeding soy beans. (4) Soy beans and
cowpeas for grain and hay. (5) Seeding alfalfa in corn. (6)
Test of varieties of grasses.” Address: 1. LL.D., Chairman
of the Station Council and President of the College; 2.
M.Sc., Prof. of Chemistry; 3. A.M., Prof. of Horticulture
and Entomology; 4. M.Sc., Prof. of Agriculture. All: Station
Council, Manhattan, Kansas.
182. Flagg, Chas. O. 1894. Rotation of crops. Rhode Island
Agricultural Experiment Station, Annual Report 6:176-95.
For the year 1893. See p. 190-93.
• Summary: The section titled “Experiments with
leguminous plants” (p. 190-93) states: “The trial of legumes
was made upon three of our most uniform and thoroughly
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exhausted plots of the experiment land on the plain. The
object, aside from studying the habits and growth of the
most common leguminous plants, was to determine the
effects of different applications of nitrogen. The three plots
(permanently numbered 17, 19, and 21) each received an
application of 1,200 pounds dissolved South Carolina Rock
(16.63 per cent. total phosphoric acid), and 180 pounds
muriate of potash (50 per cent. potassium oxide), while
in addition No. 19 received 150 pounds of nitrate of soda
(15.50 per cent. nitrogen), and No. 21 received 450 pounds
of nitrate of soda of the same strength, while no nitrogen
whatever was applied to No. 17.”
Seeds of 32 legumes were sown on 29 May 1893 in
duplicate rows 3 feet apart across on each of the three plots.
Seven varieties of soja beans were planted. A “Table giving
weights of short rows and computed yields per acre” (p. 191)
shows the amount of nitrogen or soda applied to each plot
and the computed yield of green fodder (in pounds per acre)
for the 3 plots. The Soja Bean varieties and their yield range
for the three plots are: Medium Green Soja Bean (4613–
6597), Medium Black Soja Bean (4386–7108), Early White
Soja Bean (1890–2646), Yamagata-cha Daidzu [brown]
(2646–4915), Kiyusuke Daidzu (5369–7562), Edamame
(3403–3781), Yellow Soy (2193–3856). The two varieties
giving the highest yields were Kiyusuke Daidzu (7562 lb/
acre) and Medium Black Soja Bean (7108 lb/acre). Yields are
also given for Black Podded Azuki (3100–5218) and White
Podded Azuki (4537–5596), White Lupine, Blue Lupine,
Yellow Lupine, Serradella, and Spurry (Ornithopus sativus).
“In our last report (Fifth Annual Report, page 150) we
called attention to the merits of the varieties of the soja or
soya bean and cow pea as fodder crops especially valuable to
the dairy man for summer feeding, soiling and for ensilage.
They are tender plants and can only be sown when all danger
of frost is past and must be harvested before frost in the fall,
therefore their season of usefulness is somewhat limited. The
farmer with a large herd of milch cows and limited pasture
desires an abundant crop for soiling early in spring and late
in autumn. We can find such among the leguminous plants.”
Note 1. This is the earliest document seen (one of two
documents, July 2013) that mentions the following soybean
varieties: Early White, Medium Black, Medium Green.
Note 2. This is the earliest English-language document
seen (March 2006) that uses the word “Azuki” to refer to
azuki beans. Address: Director of the Station, Agriculturist,
and President of the Board of Managers, Providence.
183. Hills, J.L. 1894. Dairying. Vermont Agricultural
Experiment Station, Annual Report 7:70-118. For the year
1893. See p. 109-10, 114-18.
• Summary: Section VIII, titled “Ensilaging soja bean
and vetch” (p. 109-10) states: “Among the crops grown
experimentally during 1893 were the Soja Bean (Soja
hispida), and the Russian or Villous Vetch, (Vicia villosa)...

They were planted in rows 27 inches apart and the soja
bean was cultivated. The soja bean plot (No. 11) contained
2,520 square feet and grew 564 lb green fodder, equivalent
to nearly 5 tons green fodder, or a ton and a fifth dry matter
to the acre. The vetch and soja bean plot (No. 13) contained
2,592 square feet and grew 824 pounds of green fodder,
equivalent to nearly 7 tons of green fodder, or a little over
a ton and a third of dry matter to the acre. The crops were
harvested Sept. 20 and ensilaged in small cylindrical silos.
After about 6 months the silos were opened and the contents
fed out. The cows ate the ensilages readily, but the quantities
were too small to admit of experimental feeding. Both
ensilages kept nicely and had a pleasant aromatic odor.” One
table (p. 110) shows the composition of dry matter for soja
bean, soja bean ensilage, villous vetch and soja bean, and
villous vetch and soja bean ensilage. A second table (same
page) shows the yields and losses in the same ensilaged
crops per acre.
Section XI, titled “Miscellaneous fodder crops” (p. 11418) states that in the summer of 1893 various fodder crops
were planted by the former director, Prof. W.W. Cooke. A
table (p. 114) shows that Soja beans (obtained from J.M.
Thorburn & Co. [seedsmen] of New York, and from the
Hatch Experiment Station of the Massachusetts Agricultural
College) were planted in 27 inch rows at the rate of 56 lb/
acre and harvested on Sept. 20. Those from Thorburn yielded
22,519 lb/acre of green fodder, and those from Massachusetts
yielded 9,752 lb/acre. Villous vetch and soja beans were
planted in 27 inch rows at the rate of 30 and 35 lb. of seed
per acre respectively and harvested on Sept. 21. The yield
was 13,843 lb/acre of green fodder.
A second table (p. 115) gives the composition (both
original substance and dry matter) of each crop in terms of
water, crude ash, crude protein, crude fiber, nitrogen free
extract, ether extract, nitrogen, phosphoric acid, and potash.
A third table (p. 116) shows “Pounds of dry matter and
fodder ingredients per acre in experimental crops.” Other
crops discussed on p. 316-18 include Japanese radish, spurry,
crow foot millet, panicle millet, and rape.
On p. 318 there are three entries (X, XI, and XIII)
for “Soja (or soy) bean (Soja hispida).” Entry XI is for
“seed obtained from the Hatch Experiment Station of the
Massachusetts Agricultural College... This is a Japanese
plant which has been grown in this country for several years.
It has been very generally successful as a forage crop. The
dried and ground beans make a passable imitation coffee
(Plumb 1894). A few varieties, ‘Early White,’ ‘Medium
White,’ ‘Medium Green,’ ‘Medium Black,’ and perhaps
others mature seed in Massachusetts, and have yielded from
22 to 28 bushels per acre. It is a good plant for fodder or
ensilage. The seed planted here in 1893 was obtained from
two sources. That obtained from the Massachusetts Station
grew best and yielded five tons of green fodder, a ton and
a quarter of dry matter and a quarter of a ton of protein to
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the acre. Both green and ensilaged it was relished by the
cattle. This same crop has proved very satisfactory this year
(1894).”
Note: This is the earliest document seen (June 2016)
concerning soybeans in Vermont, or the cultivation of
soybeans in Vermont. This document contains the earliest
date seen for soybeans in Vermont, or the cultivation of
soybeans in Vermont (summer, 1893). The source of these
soybeans was J.M. Thorburn & Co. of New York, and the
Hatch Experiment Station of the Massachusetts; Hatch in
turn got them from Japan (see Hills 1895). Address: Director
of the Station and Chemist, Burlington, Vermont.
184. Morton, J. Sterling. 1894. Report of the Secretary of
Agriculture. Report of the Secretary of Agriculture p. 7-50.
For the year 1893. See p. 38.
• Summary: The section titled “The Agricultural Library” (p.
38) states: “The appropriation for the library for the current
fiscal year is $3,000; the estimate for the ensuing year is
$6,000.” A “government should in every practicable manner
facilitate the education of its citizens. Therefore the estimates
for the purchase of useful books for the library... have been
increased for this year $3,000.
“Two copies of every volume copyrighted in the United
States are, under existing law, placed with the Librarian of
Congress. Therefore he has duplicates of each work upon
agriculture thus far copyrighted in the United States. It is
suggested that Congress enact that its librarian transfer to
the library of this Department one copy of each of the works
bearing upon agriculture, horticulture, forestry, pomology,
botany, and kindred topics now in his possession or that
may come into his hands hereafter under copyright law. This
would, without additional cost to the Government, and much
to the depletion of the present inutility of duplicate books
in the Congressional Library, add a great many valuable
volumes to the agricultural literature of this Department.”
Address: Secretary of Agriculture, Washington, DC.
185. Saunders, William. 1894. Report of the Superintendent
of Gardens and Grounds. Report of the Secretary of
Agriculture. p. 365-394. For the year 1893. See p. 378, 387.
• Summary: In the section titled “Notes in miscellaneous
plants (p. 365+), there is a subsection on “Soy bean” (p.
378) which states: “Glycine soja is a low-growing annual
plant resembling the well-known kidney or bush bean of the
gardens. The seeds of this species are used by the Japanese
and Chinese in the manufacture of the sauce which they call
soy, or soja. This is said to be made by boiling the seeds or
beans in water together with millet, wheat, or other grains,
the mixture being allowed to ferment, and afterwards refined
and stored for use. Soy is a thick, black liquid resembling
molasses, but not so tenacious. This sauce is a favorite
accompaniment to other food dishes in China and Japan. The
leaves [sic, seeds] furnish a valuable oil, and the resulting

cake is used for feeding animals and for manure to the
fields of sugar cane in Southern China. These beans have
frequently been recommended as a substitute for the coffee
bean, but they are a poor substitute for it–about equal to
scorched wheat or rye.”
In the section titled “Interrogatories and Replies” (p.
385+) is a letter (p. 387) from “E.P.D. (Massachusetts)”
who asked: “Can you inform me if the soja or Japan bean
is cultivated in this country? It is said to be valuable as an
article of food, being more nutritious than meat.
“Reply–The soja bean has been grown more or less,
chiefly as a novelty, in this country for many years–for half
a century at least–but having gained recognition as being
of special importance. It has been recommended for the oil
contained in it as a substitute for coffee, etc. It is said to be
used in Japan mainly as an ingredient in a sauce called soy.
Seeds can be obtained from most of the large seed stores
in this country.” Address: Superintendent of Gardens and
Grounds [USDA, Washington, DC].
186. True, A.C. 1894. Report of the Director of the Office of
Experiment Stations. Report of the Secretary of Agriculture.
p. 417-64. For the year 1893. See p. 439-40.
• Summary: In the section on “Practical experiments at
the Agricultural Experiment Stations” (p. 365+), there is
a long subsection titled “Soja beans” (p. 439-40) which
states: “These beans are also known as soya and soy beans.
Two distinct species have been called by these names. The
small bean (Phaseolus radiatus) is largely used in Japanese
confections, but is of no special value as a forage plant.
“The large bean (Soja hispida or Glycine hispida) is
the true soja bean, and has been found by the stations in a
number of States to be a valuable forage plant. In Japan this
bean is largely used as food for man and animals.
“The soja bean is an animal leguminous plant
resembling the bunch or upright varieties of cowpeas. The
growth is erect and from 3 to 4.5 feet high. The short pods
are borne thickly on the stocky, bushy plant. Stems, leaves,
and pods are densely covered with short hairs.
“The soja bean can not be said to be a new plant in
the United States but was introduced from Japan before
the organization of the experiment stations in 1888.
However, the varieties first introduced were too late in
maturing for localities in which early autumn frosts occur.
The Massachusetts State Station and the Kansas Station
introduced from Japan early varieties of soja beans, Repeated
experiments at these stations indicated that these matured
in Massachusetts with the same certainty as the common
varieties of corn, and that they ripened in Kansas in any
season. The varieties which experiments have shown to be
early enough for Kansas are Eda mané [sic, Eda-mame; see
Popenoe, Mason, and Marlatt 1891], Yellow Soy, Yamagata
Cha-daidzu [brown], and Kiyusuké Daidzu. In Kansas soja
beans have shown considerable ability to resist drought.
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“The seed should be planted only after the ground is
warm in the spring. In Kansas the latter part of May is the
preferred season. The beans, at the rate of 5 to 10 per foot,
are planted in drills from 2.5 to 3 feet apart. The cultivation
is similar to that given the bunch varieties of the cowpea and
should not occur while the leaves are wet with dew or rain.
The vines are cut when the beans begin to ripen, cured in
small, high piles, and threshed when dry.
“At the South Carolina Station the yield of beans was
from 10 to 15 bushels per acre. At the Georgia Station soja
beans yielded 1,307 pounds of beans per acre, while the yield
of cowpeas on an adjacent plat was only 840 pounds. The
weight of dry forage from the former was also greater than
that of the hay from cowpeas. At the Massachusetts Hatch
Station the variety Medium Early White soja bean yielded at
the rate of 35 bushels per acre. The variety Black Medium
made a ranker growth of vine than most of the other sorts.
At the Massachusetts State Station soja beans yielded 5,949
pounds of dry matter per acre. The red varieties [probably
azuki beans] have been found superior to the white in
productiveness and in beauty of appearance. At the Georgia
Station soja-bean forage was relished by stock and was
more easily cured than cowpea vines. The yield of soja bean
forage, exclusive of beans, was at the rate of 2,940 pounds
of dry matter per acre, containing 88.2 pounds of crude fat,
438.06 pounds of crude protein, 730.29 pounds of fiber,
1,143.36 pounds of nitrogen-free extract and 186.39 pounds
of ash. Analysis showed the beans to be much richer than
cowpeas in protein and fat but poorer in starchy matters. One
hundred pounds of air-dry beans contained 25.86 pounds
of nitrogen-free extract. The nutritive ratio is very narrow.
This very high percentage of fat and protein makes soja
beans a suitable substitute for cotton-seed meal and linseed
meal and other concentrated and costly feeding stuffs which
dairymen often find it necessary to purchase. Soja bean meal
without any admixture was relished by milk cows at the
Massachusetts Hatch Station.
“The soja-bean plant has been advantageously used for
hay, for soiling, and for silage, and is believed to have, in
common with most cultivated leguminous plants, the power
of obtaining some of its nitrogen from the air, and hence
acting as a soil renovator.”
Note: This is the earliest English-language document
seen (Oct. 2006) that contains the term “cowpea vines”
(or “cowpea vine”). Address: Director of the Office of
Experiment Stations [USDA, Washington, DC].
187. Wheeler, H.J.; Towar, J.D. 1894. On the occasional
ill-effect of sulphate of ammonia as a manure and the use
of air-slaked lime in overcoming the same. Rhode Island
Agricultural Experiment Station, Annual Report 6:206-267.
For the year 1893. See p. 230. [59* ref]
• Summary: The section titled “Soja beans (Soja hispida)”
(p. 230) describes tests in which soja beans were grown on 4

plots. Plot 23 was fertilized with sulphate of ammonia alone.
Plot 25 was fertilized with sulphate of ammonia plus lime.
Plot 27 was fertilized with nitrate of soda alone. Plot 29 was
fertilized with nitrate of soda plus lime. The highest yield
of soja beans and straw (either green or absolutely dry) was
from plot 27. The authors conclude: “Here again as in the
case of others of the leguminous plants, the nitrate of soda
alone, gave better returns than when used with lime. We see
by comparison of the yield of plots 23 and 25 that in this
case, contrary to all the previous observations, nitrogen in
the form of sulphate of ammonia gave greater returns when
used alone than when used with lime.”

A photo (Fig. 8, opposite p. 264) shows soja beans
growing in a field with cow peas. The caption reads:
“Showing the comparatively uniform growth of two
leguminous crops across four plots, two of which were
manured with sulphate of ammonia, and two with nitrate of
soda–one plot in each case being with and one without lime.”
The section titled “White podded adzuki” (p. 229)
states: “This is a Japanese bean, introduced into this country
by Prof. W.P. Brooks of the Hatch Experiment Station,
of Amherst, Massachusetts, through whom the seed was
obtained.”
Note: This is the earliest English-language document
seen (Oct. 1999) that mentions the application of lime, as a
fertilizer, to soja beans. Address: 1. Ph. D., Chemist; 2. B.
Sc., Asst. Agriculturist. Both: Kingston, Rhode Island.
188. Wilson, James. 1894. Soiling crops, 1894. Iowa
Agricultural Experiment Station, Bulletin No. 27. p. 85-104.
• Summary: Various soiling crops were fed to milch cows.
“During the summer of 1894 we grew Soja beans, or
Japan beans, under experimental conditions for feeding
to dairy cows, so as to get indications of their value as an
addition to our field crops and their effect on the quantity
and quality of milk, and on the flavor of butter. This bean
comes to blossoming–which is the best feeding stage for
milk-making–in August, when few plants now known to
our cropping system are in succulent condition. It seems
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to be entirely at home in a dry climate. It is rich in protein,
palatable when cows become used to it, gives a fine flavor to
butter, increases the flow of milk when substituted for green
sweet corn, and increases the fat per cent over corn, as our
tables will show.
“The seed was sent to the college by Prof. Georgeson, of
Manhattan, Kansas, who brought several varieties of it from
Japan.”
Leguminous plants that furnish the protein element can
be grown on the farm. When fed with green corn, corn meal,
or by themselves, they give good results and can save a
farmer money.
Page 96 is titled “Soja Bean” and states: “The Soja
bean, or soy bean, or Japan bean has been grown at different
times on the college farm for twenty years [i.e. since 1874]...
The seed used came from Prof. Georgeson, of Manhattan,
Kansas, who, during his residence in Japan, selected
varieties suitable to our climate. We grew two varieties of
it, the yellow soja, the earlier, and the Keyuska [Kiyusuke]
succeeding, in order of ripening... We grew it in hills, planted
and cultivated as corn is... It is widely advertised as a coffee
plant, and sold at high figures for that purpose. The cows did
not eat it readily at first, but after getting it sprinkled with
bran and salt for a few days they ate it readily... at the end of
the test period, August 19th, they had reached a larger flow
[of milk] than at any time during the feeding of sweet corn.”
Note: This is the earliest document seen (March 2012) that
uses the term “Japan beans” or “Japan bean” as other names
for the soy bean.
Page 97 gives an analysis of the soja bean plant, cut
in August (as is, and dry matter). Address: Director of the
Station, Ames, Iowa.
189. Woll, F.W. 1894. Composition of feeding stuffs.
Wisconsin Agricultural Experiment Station, Annual Report
10:288-94. For the year ending June 30, 1893.
• Summary: Page 291 notes: “The figures giving the
composition of fodders are in most cases the averages taken
from the compilation of analyses of American Fodders by
Dr. E.H. Jenkins and A.L. Winton, Jr. (Experiment Station
Bulletin No. 11, Office of Experiment Stations, Washington,
DC, 1892) [the authors were from the Connecticut Agric.
Exp. Station.]
A table (p. 294) titled “Average composition of
American feeding stuffs,” shows 8 analyses conducted on the
Soja bean. Its percentage composition is as follows: 10.8%
water, 4.7% ash, 34.0% crude protein, 4.8% crude fibre,
28.8% nitrogen free extract, 16.9% ether extract, 84.5%
organic matter. Its per cent digestible matter is as follows:
Crude protein 29.6%, carbohydrates 17.9%, and ether extract
15.9%.
Note: This is the earliest document seen (Feb. 2017)
concerning soybeans in connection with (but not yet in)
Wisconsin. There is no indication that the soybeans analyzed

had been grown in Wisconsin, and they probably were not.
Address: Asst. Chemist [Madison, Wisconsin].
190. Woods, Charles D. 1894. Composition of New England
feeding stuffs. Connecticut (Storrs) Agricultural Experiment
Station, Annual Report 6:140-55. For the year 1893. See p.
146.
• Summary: Gives a detailed analysis of the composition
of soy bean (Soja hispida) fodder, at the time of cutting. It
shows average, maximum, and minimum values based on
6 analyses, of the basic nutrients (protein, fat, nitrogen free
extract, fiber, ash, and calories per pound), for the fodder
as is and on a moisture-free basis. The fodder contained an
average of 3.4% protein as is and 13.2% on a moisture free
basis. Many other fodder crops (cow peas, serradella, vetch)
were higher in protein.
191. Woods, Chas. D. 1894. The digestibility of feeding
stuffs. Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 6:156-67. For the year 1893. See p. 160-61.
• Summary: Table 49, titled “Maximum, minimum, and
average coefficients of digestibility of European feeding
stuffs” is a translation of the summation table prepared
by Profs. Dietrich and König (Zusammensetzung und
Verdaulichkeit der Futtermittel. Berlin [Germany], 1891).
It “contains the results of all published European digestion
experiments obtained by these very careful and painstaking
compilers. A few American studies are also included.” This
table lists soy bean hay, soy bean straw, soy bean pods (p.
160), and soy beans (p. 161). For each feeding stuff is given:
Number of experiments, number of trials, organic matter,
protein, fat, nitrogen-free substance, and fiber.
Other feeding stuffs include serradella, lupin hay,
lupin straw, dari, lupin (steamed, not extracted), carob bean
(Johannisbrot), spelt bran, rape seed oil cake, peanut oil
cake, sesame oil cake, etc.
192. Chicago Daily Tribune. 1895. The seed distribution
humbug. Jan. 9. p. 6.
• Summary: Argues that seed distribution by the USDA is a
waste of taxpayers’ money and rarely appreciated by farmers.
Last year, only 40 persons out of the 1.8 million who
received seed packets cared enough to acknowledge them.
“There was a time undoubtedly when Congressmen curried
favor among their rural constituents by sending them, in
addition to Patent Office and department reports, packets of
milo maize, Jerusalem corn, hairy vetch, soja beans, mangel
wurzels, and cowpeas, but that time has gone by.”
In 1880 a modest $1,000 was appropriated for seed
distribution; last year the expense increased to about
$255,000. If we returned to the $1,000 of 1880, the money
saved “would supply all the Kaffir corn and soja beans that
are needed.”
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193. Brooks, William P. 1895. The Agricultural Division.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 7:7-16. Jan. See p. 13-14.
• Summary: A table (p. 13) compares the composition of
“American average of corn silage” with “Millet and soya
bean silage.” The author concludes: “It will be noted that the
millet and soya bean silage is considerably richer than the
corn silage in protein, which is the most valuable portion of a
fodder,–the nitrogenous portion.” The two fodders contained
11.25% vs. 8.0% crude protein on a dry matter basis.
The section titled “Soya beans” (p. 13) states: “We have
continued to experiment with a number of varieties of this
crop. We find three of value, and these we call ‘Early White,’
‘Medium Green’ and Medium Black.’ The seed of all was
originally brought from Japan [by Brooks in late 1889; See
Brooks 1890, p. 14, 16]. The first is the most reliable for
seed production in this vicinity, though neither of the others
has failed to ripen every season during the last 6 years.
The ‘Medium Green’ appears to be the most valuable for
ensilage. This has given a yield of rather over eight tons per
acre when ready for the silo...
“Pot experiments in the culture of three varieties of the
soya bean, employing for each soil from our own grounds
and soil from a locality where this crop had never been
grown, were carried out in 1893. The pots were variously
fertilized in two parallel series for each kind of soil. To the
soil of every pot in one series for each kind of soil a little
dust from the floor where soya beans had been thrashed was
added. The object aimed at was to determine whether the
addition of this dust, which, it was known, must contain in
abundance the germs of the tubercle bacillus peculiar to soya
bean roots,–the bacillus which gives the plant the power to
fix atmospheric nitrogen,–would affect the development of
root tubercles and the growth and yield of the plants. The
results were striking. From a very early stage, the plants in
the pots to which a pinch of dust from the threshing floor
had been added were of a markedly greener color and more
vigorous. The weight of both vine and seed from such
pots was larger. Upon examination after harvest the roots
were found to have a far greater number of tubercles. The
important point here is, that the tubercle development is
coincident with greater vigor.
“Out-of-door experiments of a similar nature upon a
large scale have been tried in the field this year. Upon ½ of
a number of areas similarly fertilized throughout, a small
quantity of earth from a field where soya beans had been
cultivated for several years was scattered; the result in every
instance was a marked increase in crop.
“Soya beans, as well as other leguminous crops,
sometimes fail to assimilate atmospheric nitrogen to any
great extent when first cultivated in a neighborhood. This is
frequently, no doubt, because the appropriate tubercle bacilli
are not present in sufficient numbers. They will usually
increase from year to year, and when they become abundant,

success will be more certain. It may sometimes pay to import
a small quantity of earth from a locality where the crop does
well, for the purpose of securing a supply of the needed
bacilli.”
Note: It is not absolutely clear how the tubercle bacilli
that Brooks used in his pioneering experiments arrived in
America. They apparently arrived on the seeds that Brooks
imported from Japan in 1889. These may have been the first
soybean bacilli in America. In 1897 David Fairchild “wrote
to Japan and imported several pounds of soil from a soybean
field” (Fairchild 1948, p. 14).
“A considerable number of miscellaneous crops have
been under trial on a small scale. The more important of
these are the following: mummy pea, Canada field pea,
blue-stem wheat, naked black barley, Japanese naked barley,
Japanese barley, Japanese clover, dwarf Essex rape, spurry,
flat pea (Lathyrus sylvestris), and alfalfa.” Details are given
on four of these.
“Soya bean meal [probably ground whole soybeans]
compared with gluten meal” (p. 16). The two were tested as
“part of a ration for milch cows. The results do not indicate
any considerable difference. Cream separated by the Cooley
submerged system is more perfect in the milk from cows
receiving the bean meal. The line of demarcation is far more
distinct, and the cream is thicker and richer in fat.”
194. Crocker, C.S. 1895. Analyses of fodder articles with
reference to fertilizing ingredients. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 12:438-45. For the year 1894. Jan.
• Summary: The soja bean is mentioned on pages 428-29,
432, 434-35.
Analyses of the following products are given (with
the valuation per 2,000 pounds in parentheses): I. Green
fodders–Corn and soja bean ensilage. Ensilage of millet
and white soja bean. Soja bean. Soja bean (early white).
Soja bean (early green). Soja bean (early black). Soja bean
(medium black). Soja bean (late). II. Hay and dry coarse
fodders–Soja bean, Soja bean straw. IV. Grains–Soja beans
(22.63). Red adzinki [adzuki] beans (14.07). White adzinki
beans (14.14). Daidzu beans [actually soja beans] (22.96). V.
Flour and Meal–Soja-bean meal (24.64). Peanut meal (-). VI.
By-products and refuse–Gluten meal. Gluten feed (Buffalo).
Peanut feed. Peanut husks.
For each product the following statistics are given:
Number of analyses. Percentage of moisture. Nitrogen. Ash.
Potassium oxide. Sodium oxide. Calcium oxide. Magnesium
oxide. Ferric oxide. Phosphoric acid. Insoluble matter.
Valuation per 2,000 pounds. [“The valuation is based on
the following prices per pound of the essential fertilizing
ingredients: nitrogen 17½ cents, potassium oxide 5½ cents,
phosphoric acid 5 cents”].
Note: This “soja-bean meal” is probably ground soja
beans; it was probably not defatted. Address: B.S., General
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and Analytical Chemistry [Amherst, Massachusetts].
195. Goessmann, Charles A. 1895. Field experiments.
Massachusetts State Agricultural Experiment Station, Annual
Report of the Board of Control 12:189-321. Jan. For the year
1894. See p. 189-90, 195-98, 231-32, 243-44, 248-49, 321.
• Summary: In Part 1, titled “Field experiments for the
purpose of studying the economy of raising leguminous
crops (clover-like plants)...,” pages 196-99 discuss the soja
bean. “An early maturing variety of white soja bean was the
crop employed for the experiment.” The soja beans were
planted on May 12 in drills two and one-half feet apart.
“The plants appeared above ground on May 21. June 5
the field was cultivated an hoed, and also on the 16th and
25th and July 12.” One table (p. 197) shows the height in
inches of soja-bean plants upon the 11 different plats of
field A, on 3 dates (July 3, July 10, July 24) during the 1894
season. The tallest plants on July 24 were 27 inches high;
the drought probably limited their height. Those receiving
no nitrogen addition had a yellowish appearance. “The crop
was cut August 28, being put into the silo with corn for the
production of a mixed silage.” A second table (p. 197) shows
the yield of soja beans on the 11 different plats during the
1894 season. Converted to pounds per acre, the yields ranged
from 7,000 lb/acre to 4,050 lb/acre. A third table (p. 198)
gives a nutritional analysis of the “early maturing soja bean”
(whole plant as is, and dry matter only). Conclusion: Adding
nitrogen is not cost effective.
Part 4, titled “Experiments with forage crops” (p. 21330), discusses experiments with 27 such crops, including
early-maturing soja bean (Soja hispida) and late-maturing
soja bean (the seed was obtained from J.M. Thorburn & Co.,
New York). Also tested were prickly comfrey (Symphytum
officinalis), alfalfa (Medicago sativa, [called “lucerne” in
Britain and Australia]), alsike clover (Trifolium hybridium),
sainfoin (Onobrychus sativa), Japanese clover (Lespedeza
striata), serradella (Ornithoptus sativus), Bokhara clover
(Melilotus alba), yellow lupine (Lupinus lutens), blue lupine
(Lupinus perennis), white lupine (Lupinus alba), Southern
cow-pea (Dolichos sinensis), silver-hull buckwheat, Japanese
buckwheat, common buckwheat (all three Fagopyrum
esculentum), and Spanish peanut (no scientific name given).
The soja bean was used in a mixed silage with corn.
During 1894 some 3.125 tons of soja bean (green) were
raised on the experiment station farm.
A diagram (p. 248) shows that soja beans were tested
on Field D in 1892 and 1893. A table titled “Compilation of
analyses of fodder articles raised (1894)” (p. 249) gives a
chemical analysis of the dry matter in “Late maturing soja
bean.”
Note 1. This is the earliest document seen (Jan. 2002)
that mentions lupins in the United States.
Note 2. This is the earliest English-language document
seen (Jan. 2002) that contains the term “Spanish peanut”

(p. 232) or “Spanish peanuts,” worldwide or in the United
States. Address: Ph.D., LL.D., Director of the Station
[Amherst, Massachusetts].
196. Lindsey, J.B. 1895. Part I. Feeding experiments and
dairy studies. Massachusetts State Agricultural Experiment
Station, Annual Report of the Board of Control 12:13-188.
For the year 1894. Jan. See p. 32, 40-41, 78-79.
• Summary: Contents: I. A practical talk about feeding.
II. Objects of the different experiments. III. Feeding
experiments with milch cows (two). IV. Hay substitutes.
V. The Babcock v. the space system, etc. VI. Feeding
experiment with steers. VII. Feeding calves for veal. VIII.
Digestion experiments (p. 146-74, by Lindsey, Smith, and
Holland; see separate record): Digestion experiments with
sheep; the digestibility of the pentosans.
References to gluten early in this document: “gluten
feeds” (p. 15), Buffalo gluten feed (p. 33, 40, 41).
A table (p. 78) lists the “Local market cost per ton of
various articles of fodder.” Soja-bean hay costs $15.00. Four
fodders containing gluten are also mentioned in this table:
Buffalo gluten feed. Peoria gluten feed. King gluten meal.
Chicago gluten meal.
Another table (p. 79) lists “Fertilizing constituents.”
Soja-bean hay contains: Moisture 16%. Nitrogen 2%.
Phosphoric acid 0.50%. Potassium oxide 1.24%. Value
per 2,000 pounds: $7.74. The most valuable fertilizers are:
Cotton-seed meal $24.14. New-process linseed meal $20.52.
King gluten meal $17.84. Buffalo gluten feed, Peoria gluten
feed, and Chicago gluten meal are also mentioned in this
table. All of these gluten feed products are very similar to
one another, and are by-products in the manufacture of starch
from corn! See definitions p. 148-49.
Note: This is the earliest English-language document
seen (May 2008) that contains the term “King gluten meal.”
Address: Ph.D., Assoc. Chemist (Feeding Dep.), Amherst.
197. Lindsey, J.B.; Smith, R.H.; Holland, E.B. 1895. Part
VIII. Digestion experiments: 1. Digestion experiments with
sheep. Massachusetts State Agricultural Experiment Station,
Report 12:146-74. For the year 1894. Jan. See p. 150, 15254, 156, 163, 172-73.
• Summary: Two sheep were fed raw, ground soja-bean
seeds called “Soja-bean meal. The beans were raised upon
the grounds of the Hatch Experiment Station. The quantity
necessary for the experiment was supplied through the
kindness of Professor Brooks” (p. 151).
A table (p. 150) shows the digestibility of the meal and
other feeds. One sample of soja-bean meal, was used in 2
single trials; its digestibility was: dry matter 82%, crude
cellulose 71%, crude fat 86%, crude protein 91%, and
extract matter 76%. “The test of this meal was not entirely
satisfactory, the variations in the percentages of cellulose and
fat digestible in case of the two sheep being too large...” The
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composition of soja-bean meal is: crude ash 6.20%, crude
cellulose 4.5%, crude fat 18.89%, crude protein 38.47%,
extract matter 31.94%. The composition of hay plus sojabean meal is also given.
Other feeds listed on p. 148-53 are: “New-process
linseed meal. Buffalo gluten feed. Peoria gluten and Chicago
maize feeds. Chicago gluten meal. King gluten meal.” Peanut
feed is described on p. 149 and 172. Address: Amherst,
Massachusetts.
198. Mell, P.H. 1895. Experiments on foreign seeds.
Alabama Agricultural Experiment Station, Bulletin No. 60.
p. 25-32. Jan. See p. 32.
• Summary: The section titled “Soja or soya or soy bean
(Glycine hispida) (p. 32) begins with a long quotation from
“The Treasury of Botany” by Lindley and Moore (1866). The
author then notes: “This plant is valuable for man and stock
and the results of the experiments conducted at Auburn show
that it can be easily grown in Alabama. The forage cured
from it [hay] is excellent, and stock eat it with relish. Two
varieties of the seeds have been tested and both have yielded
favorable results.
“The soja bean is not a new plant in the United States
since it has been grown with marked success in some of the
Middle and Western states for several years; it is however
new to the South.
“The Experiment Station has a small quantity of the
seeds for distribution among the farmers of Alabama. Efforts
will be made to give the seeds as wide a distribution as
possible.”
Note: This is the earliest document seen (Feb. 2017)
concerning soybeans in Alabama, or the cultivation of
soybeans in Alabama. This document contains the earliest
date seen for soybeans in Alabama, or the cultivation of
soybeans in Alabama (Jan. 1895). Address: Botanist and
member of Experiment Station Council, Auburn, Alabama.
199. Flagg, C.O. 1895. Fertilizers for first year on a daily
farm. American Agriculturist 55(5):109. Feb. 2.
• Summary: “For fodder crops sow Canada peas with the
oats, using two bushels of peas and two bushels of oats. For
fertilizer, use Formula D. The peas should be covered with a
plow or harrow four inches deep and the oats sown after the
peas and harrowed in. If crops are needed for feeding green
during the summer, cow peas or soja beans will be found
economical. These are leguminous crops which grow well
where there is a scanty supply of nitrogen to make full fodder
crops. They are not suitable for curing for winter feeding.
They are also profitable to grow for making ensilage. When
dried the stems are woody and the leaves drop from the stem,
so there is difficulty in curing and they are not palatable to
stock. As green foods during the summer they are excellent.”
Address: Director, Rhode Island Experiment Station.

200. Plumb, C.S. 1895. Miscellaneous gifts. Indiana
(Purdue) Agricultural Experiment Station, Annual Report
7:13-16. For the year 1894. See p. 14.
• Summary: The 1st line on page 14 states: “Prof. C.C.
Georgeson, Manhattan, Kan. [Kansas]. 3 bags soy beans.”
Many gifts of periodicals are also listed. Address:
Director of the Station, LaFayette, Indiana.
201. Plumb, Charles Sumner. 1895. Silos and silage.
Farmers’ Bulletin (USDA) No. 32. 30 p.
• Summary: Starts with a good history of silos and silage
worldwide. The section titled “Selection and culture of silage
crops” begins: “The plants most available for silage in the
United States are Indian corn, red clover, rye, oats, wheat,
sorghum, the millets, and alfalfa in the North, and soja beans
and cowpeas in addition to the above in the South. Indian
corn is the great silage plant of America. It... will produce
the largest amount of desirable silage per acre of any crop
we can grow. Fifteen to twenty tons of green fodder can be
grown on an acre without difficulty over a large part of the
United States” (p. 18). “A process to be recommended is the
cutting of cowpeas or soja beans and placing them separately
or together with the corn in the silo. This gives more
nutritious silage than corn alone” (p. 20).
The section titled “Composition and feeding value of
silage” contains a table (p. 21) showing the composition of
the following kinds of silage: Corn, sorghum, red clover, soja
bean, cowpea vine, field pea vine, and a mixture of cowpea
and soja bean vines. Field pea vine silage has the highest
protein content (5.9%), followed by red clover silage (4.2%),
then soja bean silage (4.1%).
Soja bean silage is also mentioned on pages 24, 27.
Address: Prof. of Animal Industry and Dairying in Purdue
Univ. and Director of the Indiana Agric. Exp. Station.
202. Farmers’ Review (The) (Illinois). 1895. Planting soy
beans. June 5. p. 256, col. 1.
• Summary: “The North Carolina experiment station says:
Do not sow soy beans broadcast, but plant in hills or drills
2½ or 3½ feet apart, according to the richness of soil. If in
hills, 15 to 24 inches is far enough apart in the row. They
will doubtlessly grow on any soil suitable for corn. and
may be planted at the same time as corn, which gives a long
season from March to July. It is a good plan to plant in the
corn between the hills or stalks of corn. If corn is grown for
silage, the beans can be cut with the corn and will add greatly
to its value. The upright growth of soy beans leaves room for
cultivation, and this should be accorded to check the growth
of weeds. As food for stock the soy bean is one of the richest
legumes that can be grown. In chemical composition the dry
matter of silage and black pea vine hay differ more in fat and
other carbohydrates than protein. The roots bear numerous
tubercles, which aid it by gathering nitrogen from the air the
same as those of the pea vine or clover roots.
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“There are no spreading by running vines to shade
the ground, which is one of the potent factors in soil
improvement, hence soy beans must be planted near enough
for shade. On poor soil there should be one plant every 2 x
1 feet and from that up to 2 x 3½ feet. It is usual to plant 2
to 4 beans in a hill, as it makes the stems finer, and they are
hard and woody at best. To save the seed the stalks should
be pulled or cut and stacked up loosely as soon as leaves and
pods have changed from green to a golden hue, and when dry
threshed out. The pods should not be hand picked, because
there are too many and with only one to three beans in a pod
it will not pay. They will beat out very easily when ripe and
dry, as he who leaves them too long will learn to his cost, for
the pods will open and the beans scatter upon the ground.
This is a most desirable plant to raise for stock. It is also a
good table bean, but requires a long time in cooking, and
most people have to learn to like its flavor.”
203. Georgeson, C.C. 1895. Profitable stock-feeding: feeding
stuffs. Prairie Farmer 67(40):2-3. Oct. 5.
• Summary: “In my last article on this subject I described
briefly the nature of the elements of nutrition and their
functions in the animal system. I will now briefly compare
a few of the more common fodders and feeding stuffs as
regards the relative amount of digestible material that they
furnish. First, let us again note that it is only the digestible
portion of the foods which can aid in nourishing the animal.”
“Soy beans, a crop which is as yet but little known in
this country, comes next to cotton seed meal in the amount
of digestible protein. Malt sprouts, brewers grains, and
gluten meal are products with which the Western farmer is
not much acquainted except, perhaps, in the neighborhood
of factories which produce them. They are all rich foods and
high priced. The carbohydrates and fat show almost as great
variation as does the protein. Corn and the grains are rich in
carbohydrates, i.e., chiefly starch, while soy beans and cotton
seed meal present the phenomena of having much less of
carbohydrates than they have of protein. This lack, however,
is compensated for in the large amount of fat they contain,
which has essentially the same function in the body as the
starch, and has a feeding value of more than twice that of
starch, pound for pound. To be used to best advantage, all
foods rich in protein should be fed only in moderate quantity
and always in connection with grain, which is deficient in
protein, as corn, or corn and cob meal; and in the case of
cattle and horses this combination should be supplemented
by coarse fodder fed ad libitum. The above list comprises
nearly all of the feed stuffs usually available here in the
West.” Address: [Kansas Agric. Exp. Station].
204. Green, E.C. 1895. Craig potatoes at the Ohio
Experiment Station, etc. (Letter to the editor). Gleanings in
Bee Culture 23(21):822-23. Nov. 1.
• Summary: “Friend Root:–... When I was at the Medina

[Ohio] fair I had some specimens of the green and yellow
soja beans. Several farmers were quite interested in it, and
asked where they could get the seed. I told them that perhaps
the A.I. Root Co. would keep it in stock; if not, they can get
it of T.C. Wood & Co., seedsmen, Richmond, Va. [Virginia].
“I believe this bean is a decidedly better forage plant
than many that have been introduced with a great deal
of advertising. On the station ground this year one ton of
green feed was cut from a tenth of an acre.” Written Oct. 7.
Address: Wooster, Ohio.
205. Georgeson, C.C. 1895. Soy beans for stock. Prairie
Farmer 67(45):1. Nov. 9.
• Summary: “Jas. E. Booge, of Sioux City, Ia [Iowa], writes:
‘I wish to know in what climate soy beans grow, and what
time it is best to plant them. It is something I know nothing
of, and I would like to try them. How many bushels will they
produce to the acre, and what kind of stock will eat them,
and how should they be prepared for food?’
The author replies: “We have grown soy beans here,
at the Kansas Experiment Station, for the last six years,
and always with gratifying success. They withstand the dry
weather and hot winds better than any other legume that
we have tried so far. Their power to resist drought and their
highly-nutritious qualities are their chief recommendations.
The early varieties can be grown successfully as far north as
South Dakota and in Wisconsin. The later varieties cannot
be depended on to mature seed even here in Kansas. They
should not be planted until the ground is warm. We usually
plant the main crop here at the Kansas Station during the
last ten days of May, but they can also be planted later. Last
year I planted a field on the wheat stubble just after the
wheat was removed in the beginning of July, and although
the season was excessively dry they still produced a crop of
beans which matured seed before frost. Like all other crops,
they do best on rich soil, but they will grow on poor soil also.
They yield better than navy or other field beans. They can
be planted with a bean planter, a corn planter or even a grain
drill. We usually plant them with a shoe press drill, stopping
up three hoes [sic, holes] so as to leave the rows thirty-two
inches apart, and a plant to each two inches of row is thick
enough. A bushel of seed put in in this manner will plant an
acre.”
“As to the use of the soy bean as stock food, we have
fed it to stock as ensilage in the form of hay, and the ripe
beans ground to a meal, in all cases with gratifying results.
The ensilage produced a marked increase in the quantity,
and an improvement in the quality of the milk, and the bean
meal is better than oil meal in nutritive qualities. To be exact,
linseed oil meal contains twenty-seven pounds digestible
protein, and 32.2 pounds carbohydrates, and 7.1 pounds
fat, in 100 pounds of meal, whereas soy bean meal contains
30.1 pounds digestible protein, 30.7 pounds carbohydrates,
and 15.8 pounds fat in 100 pounds. If made into hay the
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crop should be cut when the beans in the pod are about half
grown, just before the leaves begin to fall. After it is cured it
should be handled as little as possible to avoid crumbling the
leaves. This hay has a nutritive quality equal to that of bran.
We have, in a favorable season, raised three tons of this hay
per acre.
“The seed from which the stock we have here, is grown
was originally imported by the writer direct from Japan.”
Note 2. This is the earliest document seen (Feb. 2017)
concerning soybeans in South Dakota, or the cultivation
of soybeans in South Dakota. This document contains the
earliest date seen for soybeans in South Dakota, or the
cultivation of soybeans in South Dakota (Nov. 1895). The
source of these soybeans is unknown.
Note 3. This is also the earliest document seen (Feb.
2017) concerning soybeans in Wisconsin, or the cultivation
of soybeans in Wisconsin. This document contains the
earliest date seen for soybeans in Wisconsin, or the
cultivation of soybeans in Wisconsin (Nov. 1895). The
source of these soybeans is unknown.
Note 4. This is the earliest document seen (Oct. 2003)
that uses the word “planter” (“bean planter”), or the word
“drill” (referring to an implement), or the term “grain drill”
in connection with soybean production. This is also the
earliest document seen (Oct. 2003) that mentions the use of a
machine (a planter or drill) for soybean production. Address:
Prof., Kansas Agric. Exp. Station [Manhattan, Kansas].
206. Wheeler, H.J.; Hartwell, B.L.; Sargent, C.L. 1895.
Analysis of fertilizers. Home-mixed fertilizers. Rhode Island
Agricultural Experiment Station, Bulletin No. 34. p. 82-125.
Dec.
• Summary: This article as two parts. In Part II, in the
section on “Home-mixed fertilizers” (p. 88+) a subsection
titled “Tests for acidity” states (p. 95): “Among those plants
which have shown little or no benefit from liming, are:
millet, Hungarian, soja or soya bean, common white bean,
radish, yellow carrot, Indian corn, watermelon, lupine and
sorrel (Rumex acetosella).”
Note: The meaning of the word “Hungarian” as a plant
in this context is unclear. It may well refer to Hungarian
millet (Setaria italica), also known as foxtail millet, dwarf
setaria. Italian millet, and German millet, awa (Japanese),
etc. It is the second-most widely planted species of millet,
and the most important in East Asia. It has the longest history
of cultivation among the millets, having been grown in China
since sometime in the sixth millennium BCE. Address: 1.
Ph.D., Chemist, Kingston, Rhode Island.
207. Yearbook of the United States Department of
Agriculture (USDA). 1895-1926. Serial/periodical.
Washington, DC: USDA. Vol. 1, no. 1. (For the year 1894.
Frequency: Annual).
• Summary: Concerning this title, Gladys L. Baker et al.

1963. Century of Service says: p. 30-31. The Development
of the Department under Jeremiah McLain Rusk: “An
additional step to make research results more readily
available became possible during Secretary Morton’s
administration [1893-1897] when Congress, on January 12,
1895, passed a law providing for the annual publication of
a volume of papers to ‘be specially suited to interest and
instruct the farmers of the country’ as distinct from the
business reports of the Department. The first of the new
series was the Yearbook of the United States Department of
Agriculture for 1894. Later, the annual volume was called
simply the Yearbook of Agriculture.
Page 102: “Publication of a series of five yearbooks to
assist farmers in solving urgent problems began in 1921. The
yearbooks from 1921 through 1925 dealt with the economic
aspects of agriculture...”
208. Alvord, Henry E. 1895. The dairy herd: Its formation
and management. Yearbook of the United States Department
of Agriculture. p. 295-316. For the year 1894. See p. 312.
• Summary: In the section on “The pasture season and
soiling,” the subsection titled “Soiling” states (p. 312):
“Crops well adapted to soiling in most parts of the country
are these: Red clover and timothy, sown separately in July
and August; crimson clover and barley, sown in August
and September; and wheat and rye, sown in September
and October–all these for use in (an open) winter and early
spring. Oats, spring barley, and pease sown early in the
spring; vetches, also corn and soja beans, planted or sown
in May; cowpeas, corn, millets, and Hungarian grass, sown
in June–these for cutting in the summer and fall.” Address:
M.S., C.E.
209. Atwater, W.O. 1895. Methods and results of
investigations on the chemistry and economy of food. USDA
Office of Experiment Stations, Bulletin No. 21. 222 p. See p.
193-94.
• Summary: In the section on “Food Consumption” a
subsection titled “Japanese Dietaries” (p. 193-94) states:
“The legumes are little eaten in their natural state but form
the basis of a number of prepared foods and relishes, such as
miso, tofu, and shoyu, all of which are made from the soja
bean. The miso is prepared from cooked beans, which are
rubbed to a thick paste and fermented with the ferment used
in the preparation of the rice wine. Tofu, or bean cheese,
is essentially the legumin of the soja bean, which is first
extracted with water and then precipitated by the addition
of the mother liquor (magnesium chlorid), obtained from
the evaporation of sea water in the manufacture of salt. The
cheese is eaten fresh. The shoyu sauce is prepared from a
mixture of cooked and pulverized soja beans, roasted and
pulverized wheat, wheat flour, salt, and water. The mixture is
fermented with the above-mentioned rice ferment for 1½ to 5
years in casks. This sauce is used very largely by all classes.”
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Address: Prof. of Chemistry in Weslyan Univ. Director of the
Storrs (Connecticut) Agric. Exp. Station, and Special Agent
of the U.S. Dep. of Agriculture.
210. Fairchild, Geo. T.; Failyer, Geo. H.; Popenoe, E.A.;
Georgeson, C.C.; et al. 1895. Report of the Council.–1894.
Kansas Agricultural Experiment Station, Annual Report
7:vii-xvii. For the year 1894. See p. xi.
• Summary: In the section titled “Other work,” the
subsection on the “Farm Department” states (p. xi):
“Miscellaneous crops.–Trials were made on a small scale
with new forage plants, Lathyrus sylvestris and sacaline,
and with peanuts, cow peas, and soy beans. These will be
reported on in a forthcoming bulletin.” Address: 1. LL.D.,
Chairman of the Station Council and President of the
College; 2. M.Sc., Prof. of Chemistry; 3. A.M., Prof. of
Horticulture and Entomology; 4. M.Sc., Prof. of Agriculture.
All: Station Council, Manhattan, Kansas.
211. Flagg, Chas. O.; Towar, J.D.; Tucker, Geo. M. 1895.
Field experiments. Rhode Island Agricultural Experiment
Station, Annual Report 7:111-28. For the year 1894. See p.
114-19.
• Summary: The section titled “Experiment with leguminous
plants” (p. 114-20) states: “The experiment with leguminous
plants which began last year (see Annual Report for the
year 1893, p. 190) upon plots 17, 19, and 21, was continued
through this year with slightly varying results. The three
plots received like quantities of potash and phosphoric acid,
but plot 17 received no nitrogen, plot 19 received one-third
ration, and plot 21 full ration. In nearly every case in 1893
the plot (19) that received one-third ration (150 lbs.) of
nitrate of soda gave a larger yield than either plot 17 or 21.
While in 1894 a majority of the plants on the full-ration
plot (21) gave the largest yields, although the gain was not
great except in two or three cases; in no case was the gain in
weight of plot 21 over plot 19 sufficient to cover the expense
of applying the extra 300 lbs. of nitrate of soda.”
A table (p. 116) gives the names of the crops planted (all
were planted on 13 June 1894), the weight of three fertilizers
added (in lb/acre; phosphate rock, muriate of potash, and
nitrate of soda) the height of the plants, usual method of
sowing (broadcast vs. drilled; all the crops mentioned below
were drilled in 24-inch rows), date of harvest, excess yield
due to additional nitrogen. The crops include: Soja bean
(common), Soja bean (Medium Green; plants or beans), Soja
bean (Medium Black; plants or beans), Soja bean (Early
White; plants or beans), Black podded adzuki (plants or
beans), White podded adzuki (plants or beans), Kiyusuke
daidzu (plants or beans), Yamagata daidzu (plants or beans),
Eda-mame (plants or beans), Yellow soy (plants or beans).
“With most of the soja beans the increase of yield is not
sufficient the cover the cost of applying any nitrogen at all
the second year, while the first year there was a slight profit

made by applying the one-third ration.”
A table (p. 118) shows the composition of dry matter of
some leguminous green fodders (including 5 types of soja
bean) as compared with corn, oats, and millet.
Page 119 states: “All varieties of Soja Beans are used
profitably either as silage, as green fodder, or as a green
manure. They grow readily; the Common variety and the
Early White are among the earliest to mature. One bushel of
seed is required per acre.
“Black Podded Adzuki, White Podded Adzuki, Kiyusuke
Daidzu, Yamagata Daidzu, Eda-mame and Yellow Soy, are
Asiatic varieties of beans similar to the soja beans. The
seed of these varieties, as well as the soja beans, makes
an excellent, rich meal for stock feeding, while the Black
Podded Adzuki beans are said to be desirable and nutritious
for table use.”
Note 1. The above text indicates that the investigators
do not realize that soja beans, daidzu, eda-mame, and yellow
soy are all different types of soybeans. Some of these are
Japanese names.
Note 2. This is the earliest English-language document
seen (June 1998) that uses the term “green manure” in
connection with soybeans.
This is the earliest English-language document seen
(June 2014) that mentions the use of “phosphate rock”
or “rock phosphate” as a fertilizer, or in connection with
soybeans. Address: Kingston.
212. Hicks, Gilbert H. 1895. Oil-producing seeds. Yearbook
of the United States Department of Agriculture p. 185-204.
For the year 1895. See p. 204.
• Summary: Contents: General remarks. Cotton-seed oil.
Flax. Castor-oil bean. European spurge. Sunflower. Madia
sativa (Chile). Niger seed (Guitozia oleifera). Peanut.
Sesame. Hemp (Cannabis sativa). Rape. Poppy. Other oilproducing seeds (Melon, soja bean, maize, tobacco, fennel,
dill, anise, parsley, caraway, coriander, celery, lovage, and
wormseed (Chenopodium anthelminticum)).
No details are given on the soja bean.
“Rapeseed, or colza, oil is obtained from the seeds of
different varieties of the genus Brassica, rape (Brassica
napus) in particular. In Europe the term rapeseed oil is
sometimes applied to the product of rape alone, colza being
restricted to the oil of the ruta-baga [rutabaga], or Swedish
turnip (Brassica campestris), while ‘Rübsen’ oil is furnished
by the common turnip (Brassica rapa). There is great
confusion among authors in the use of both of the common
names of the oils and the scientific names of the varieties of
Brassica which produce them.” Brassica campestris (colza)
is said to yield one-third more oil than rape. The different
varieties of rape fall under two heads–summer rape and
winter rape.
Note 1. This is the earliest reference seen to the soybean
in the Yearbook of the U.S. Department of Agriculture.
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Note 2. A photo (frontispiece) facing the title page of
this Yearbook shows the new main building of the U.S.
Department of Agriculture. Address: Asst., Div. of Botany,
USDA.
213. Hicks, Gilbert H. 1895. Pure seed investigation.
Yearbook of the United States Department of Agriculture p.
389-408. For the year 1894. See p. 395.
• Summary: In the section on “Methods of seed control,” the
subsection titled “Amount of seed to be used in a test” states
(p. 395): “250 grams of rye, wheat, barley, oats, corn, beans,
pease, lupine, soja bean, sunflower, red and sugar beet, oak,
beech, ‘pits’ of drupaceous fruits.”
In the section on “Germinating test,” the subsection
titled “Duration of the germinating experiment” states
(p. 399): “10 full days for cereals, clovers, spurry, peas,
beans, vetches, lentils, lupines, soja beans, sunflowers,
rape, cabbage, mustard, dodder, flax, chicory, hemp, poppy,
tobacco.” Address: Asst., Div. of Botany, U.S. Dep. of
Agriculture.
214. Hills, J.L. 1895. Dairying. Vermont Agricultural
Experiment Station, Annual Report 8:142-92. For the year
1894. See p. 167-68.
• Summary: Section VI, titled “Miscellaneous fodder
crops” (p. 167-68) begins: “A series of experimental plots

containing a tenth of an acre each was laid out in the
spring of 1894... The following crops survived the attacks
of insects, drought, etc., and were harvested. The first
table gives the plot number, name of nine crops–incl. Soja
Bean (Green) and Soja Bean (Black), original substance
(percentage water and dry matter), and the composition
of the dry matter (percentage crude ash, crude protein,
crude fibre, nitrogen-free extract, ether extract, nitrogen,
phosphoric acid, and potash). The second table contains the
same columns plus “Total yield” and the same crops. The
Soja Bean (Green) was by far the best yielder, followed by
the Soja Bean (Black). The composition is given in total
pounds rather than as a percentage.
On p. 168 we read: “Soja (or Soy) Beans, green and
black medium varieties, (Soja hispida). Seed was obtained
from the Hatch Experiment Station of the Massachusetts
Agricultural College; 27 inch rows. These beans were grown
in 1893 as well as in 1894, and proved satisfactory each year.
As explained in the last report, they are of Japanese origin,
make good dry fodder or ensilage, and are relished by cattle.
No other leguminous hoed crop which we have grown have
given us better returns in tonnage of green fodder, dry matter
or protein. The green variety this year yielded at the rate of
six and a half tons green fodder, two tons dry fodder and
nearly a quarter of a ton of protein to the acre.” Address:
Director of the Station and Chemist, Burlington, VT.
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215. Kearney, Thomas H., Jr. 1895. Notes on grasses and
forage plants of the southeastern states. USDA Division of
Agrostology, Bulletin No. 1. 28 p. [2 ref]
• Summary: Note 1. This is the earliest document seen
(Oct. 2016) by or about USDA’s Division of Agrostology.
Soybeans are not mentioned. On 1 July 1895, within the
USDA, the new Division of Agrostology was established.
Directed by Frank Lamson-Scribner, it conducted research
on grasses and forage plants, especially in the Western U.S.
Note 2. This is the earliest English-language document
seen (Oct. 2016) that contains the word “Agrostology” or
“Agrostologist.”
Note 3. This is the earliest document seen (Oct. 2016) by
or about USDA’s Bureau of Plant Industry in connection with
soybeans. Address: Asst. Agrostologist, Div. of Agrostology,
USDA.
216. Morton, J. Sterling. 1895. Report of the Secretary of
Agriculture. Yearbook of the United States Department of
Agriculture p. 9-66. For the year 1894. See p. 59.
• Summary: See next page. The section on “The gratuitous
promiscuous distribution of seed” states (p. 58-59): “The
Secretary of Agriculture calls attention to the report of this
Department for the year 1893, and particularly to page 17
thereof, under the head of ‘Distribution of seed at the public
expense.’
“Briefly, he recommends that the purchase of seeds for
gratuitous and promiscuous distribution be utterly abolished,
and that not one cent be appropriated for such distribution.
“During the fiscal year ending June 30, 1894, the
Seed Division gave out to Senators, Representatives, and
Delegates in Congress” 7,440,918 papers of vegetable seeds,
640,065 papers of flower seeds, 63,746 papers of tobacco
seed,...
In that distribution there were 177 varieties of vegetable
seed, 65 of flower seed,... 2 of soja beans, one of cowpeas,
etc. Address: Secretary of Agriculture, USDA, Washington,
DC.
217. Woods, Chas. D. 1895. Results of analyses of fodders
and feeding stuffs. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 7:17-26. For the year
1894. See p. 20, 22, 24.
• Summary: In the section titled “Seeds” (p. 20) we read:
“1363-1365, Soy beans (Soja hispida).–Grown by the
station in 1892.” The amount and type of fertilizers used are
described. The plants were cut at three stages of maturity.
“No. 1341, cut May 26th, at which time the clover was
not quite in full bloom; 1342, cut May 28th, in full bloom;
1343, cut June 2d, a little past full bloom, lower half of
heads beginning to seed.” Table 1 (p. 22) gives the chemical
composition of the seeds “calculated to water content at
time of taking sample.” Table 2 (p. 24) gives the chemical

composition of the seeds “calculated to water-free substance
(dry matter).” In Table II, three samples of dry seeds
contained on average 40.93% protein, 18.11% fat, 30.35%
nitrogen-free extract [carbohydrates], 4.97% fiber, 5.64%
ash, and 2180 calories (“fuel value”).
218. Yearbook of the United States Department of
Agriculture. 1895. Feeding stuffs (for animals). p. 558-561.
For the year 1894. See p. 559-60.
• Summary: After the first section titled “Explanation of
terms used in the table” is 4-page table titled “Composition
of feeding stuffs.” Under “Green fodder” (p. 559) values
are given for “Soja bean (Soja hispida), average.” Under
“Silage” (p. 559) values are given for “Soja bean silage,
average.” Under “Hay” (p. 560) values are given for “Soja
bean, average.” Values are also given (p. 560) for “Soja-bean
straw, average.”
219. Yearbook of the United States Department of
Agriculture. 1895. Fertilizing constituents of feeding stuffs
and farm products. p. 565-68. For the year 1894. See p. 56566.
• Summary: The table has five columns: Material, water,
ash, nitrogen, phosphoric acid, and potash. Under “Green
fodders” (p. 565) values are given for “Soja bean (Soja
hispida) average.” Under “Hay and dry coarse fodders” (p.
566) values are given for “Soja bean (whole plant)” and
“Soja bean (straw).” Under “Grains and other seeds” (p. 566)
values are given for “Soja bean.”
220. Brooks, William P. 1896. Report of the Agriculturist.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 8:11-42. Jan. See p. 34-36.
• Summary: The section titled “Soja beans” lists three
varieties grown at the station: (1) Early White. Yield: 18.25
bu/acre of seed. Ripens well but the yield is rather small.
(2) Medium Black. 14 bu/acre of seed or 12,922 pounds per
acre of forage for silage. “It is better for fodder than the early
white, but appears to be much inferior to the medium green
variety for that use.” (3) Medium Green. Yield: 14 bu/acre of
seeds and 20,644 pounds per acre of fodder. “A very valuable
fodder variety, either for feeding green or for the silo. It is a
rich nitrogenous feed, and (or great importance) it can take
much of its nitrogen from the air. Its roots here are very
thickly covered with tubercles containing the bacilli which
give it this power.”
One table (p. 35) compares the composition of “Medium
green soja bean” with that of “Longfellow corn fodder” as
follows: Dry matter: 30.16 vs. 27.81%. Protein 19.35 vs.
9.79%. Fat: 3.87 vs. 3.25%. Cellulose 23.51 vs. 18.27%.
Carbohydrates 40.30 vs. 63.11%.
“The protein is classed as a flesh former, the other
substances above named are fat and heat producers. The flesh
formers and the fat of fodder are the most valuable of these
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constituents... On the farm here our average yield of corn
fodder is about 16 tons per acre, while the green soja bean
gave this year a little over 10 tons.” A second table gives
“Food constituents per acre (pounds)” for “Green soja beans”
vs. “Longfellow corn”: Flesh formers: 1,167 vs. 871. Crude
fat: 233.4 vs. 290.1. Fibre: 1,1418.1 vs. 1,626.0. Fat and heat
producers: 2,430.9 vs. 5,616.8.
“Silage made from either barn-yard millet or corn and
medium green soja bean, in the proportion by weight of
about two parts of either of the two former to one of the
latter, makes a perfectly balanced ration for milch cows,
without grain or other feed of any kind.”
At the beginning of this report we find: “It is proper,
in making this first report of the Hatch Experiment Station
since its consolidation with the State Experiment Station,
that its history and organization should be briefly outlined
and made a matter of permanent record. The State station
was established by act of the Legislature in 1882, with Prof.
Charles A. Goessmann as director. Though located on the
college grounds and making use of its land for purposes
of experiment, it had no direct connection with it, but was
governed by its own board of control. Up to the time of
consolidation twelve annual reports had been issued and
fifty-seven bulletins...
“The Hatch Experiment Station was established
under act of Congress, Public No. 112, Feb. 25, 1887...
In 1894 an act was passed by the General Court, chapter
143, to consolidate the Massachusetts Agricultural
Experiment Station with the Experiment Department of the
Massachusetts Agricultural College.” Address: Amherst,
Massachusetts.
221. Crocker, C.S. 1896. Compilation of analyses of fodder
articles and dairy products, made at Amherst, Mass. 18681896. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 8:81-98. For the year ending June 30,
1895.
• Summary: Discusses: A. Fodder articles. Composition and
digestibility of cattle feeds: Corn and soy-bean ensilage.
Millet and soy-bean ensilage. Soy bean (early white, early
green, early back, medium black, late; all used as green
fodders). Soja bean. Soja-bean straw. A table (p. 82-83)
shows, for each fodder: 1. Composition. (a) Fresh or air-dry
substance: Water, ash, cellulose, fat, protein, nitrogen-free
extract. (b) Water-free substance: Cellulose, fat, protein,
nitrogen-free extract. 2. Digestibility. (a) Fresh or air-dry
substance: Cellulose, fat, protein, nitrogen-free extract. (b)
Water-free substance: Cellulose, fat, protein, nitrogen-free
extract.
B. Fertilizing ingredients in fodders. Green fodders:
Corn and soy-bean ensilage. Millet and soy-bean ensilage.
Soy bean (early white, early green, early black, medium
black, late; all used as green fodders). Soja bean. Soja-bean
straw. Soja beans (as seeds): Soja-bean meal. A table (p. 94-

97) shows the following for each fodder: Analyses, water,
nitrogen, potassium oxide, phosphoric acid, valuation per
2,000 pounds. C. Dairy products.
222. Goessmann, Charles A. 1896. Report of the Chemist.
Department of fertilizers and fertilizer materials. Part
I. Report of field experiments. Massachusetts (Hatch)
Agricultural Experiment Station, Annual Report 8:111-46.
Jan. For the year ending June 30, 1895.
• Summary: A late maturing variety of soja bean was first
raised in 1892 in order to answer the question: “To what
extent does the cultivation of soja bean, a clover-like plant,
benefit the resources of available nitrogen plant food of the
soil after the removal of the crop at the close of the season
(for ensilage)?...
“It appeared from the results that the introduction of a
leguminous crop [soja bean] into our rotation had somewhat
reduced the difference in yield between the plats receiving
no nitrogen and those receiving it, yet had not entirely
obliterated it. It was decided to continue the observation by
repeating the raising of soja beans in 1894 and oats in 1895.”
Soja beans were also raised in 1894 and 1895. The final
conclusion was: “The conditions of the different plats are
apparently materially the same to-day as they were two years
ago. The raising of soja beans has not changed the results for
the better. It remains to be seen whether the ploughing under
of a leguminous crop, serving as green manure, will affect
the results.” Address: Ph.D., LL.D., Amherst, Director of the
Station.
223. Goodell, Henry H. 1896. Report. [Early history of
Massachusetts’ two agricultural experiment stations].
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 8:3-5. Jan.
• Summary: “It is proper, in making this first report of the
of Hatch Experiment Station since its consolidation with the
State Experiment Station, that its history and organization
should be briefly outlined and made a matter of permanent
record. The State station was established by act of the
Legislature in 1882, with Prof. Charles A. Goessmann as
director. Though located on the college grounds and making
use of its land for purposes of experiment, it had no direct
connection with it, but was governed by its own board
of control. Up to the time of consolidation twelve annual
reports had been issued and fifty-seven bulletins.
“The Hatch Experiment Station was established under
act of Congress, Public No. 112, Feb. 25, 1887... At a
meeting of the trustees of the Massachusetts Agricultural
College, held March 2, 1888, it was voted to establish
another department, to be styled ‘The Experiment
Department of the Massachusetts Agricultural College.’ The
name was subsequently changed to the Hatch Experiment
Station of the Massachusetts Agricultural College, and
Pres. H.H. Goodell was elected director... Previous to
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consolidation there had been issued seven annual reports,
thirty general, three special and seventy-eight meteorological
bulletins.”
At a special meeting of the trustees, held April 16,
1895, it was voted to transfer all rights and property of
the Massachusetts Agricultural Experiment Station to
the Massachusetts Agricultural College. “It was voted to
consolidate the two stations, under the name of the Hatch
Experiment Station of the Massachusetts Agricultural
College, and the following organization was adopted:–
Henry H. Goodell, LL.D., Director. William P. Brooks,
B.Sc., Agriculturist... Charles A. Goessmann, Ph.D., LL.D.,
Chemist (fertilizers). Joseph P. Lindsey, Ph.D., Chemist
(foods and feeding).” Address: Mass. Agric. Exp. Station.
224. Lindsey, Joseph B. comp. 1896. Tables of the
digestibility of American feed stuffs. Experiments made
in the United States. I. Experiments with ruminants. II.
Experiments with swine. Massachusetts (Hatch) Agricultural
Experiment Station, Annual Report 8:99-110. Jan. For the
year ending June 30, 1895. [14 ref]
• Summary: These tables are dated 31 Dec. 1895. In Part I,
titled “Experiments with ruminants,” a long table shows that
the following kinds of fodder were used: soja-bean hay, sojabean ensilage, and soja-bean meal. For each kind of fodder
the following information is given: number of samples,
number of single trials, and the per cent digestibility of each
of the following: dry matter, organic matter, crude cellulose,
crude fat, crude protein, extract matter. Address: PhD,
Chemist (foods and feeding).
225. Prairie Farmer. 1896. The soiling system for dairy
cows. 68(17):2. April 25.
• Summary: “In the second part of the annual report of
the Storrs Experiment Station for 1895 we get some very
timely suggestions upon the value of soiling and best crops
adapted to this purpose. Several experiments were conducted
at this station last year. The object was to compare fodders
containing relatively large quantities of protein with those
containing relatively small quantities, in their effects on milk
and butter production. Those high in protein were mainly
leguminous fodders and consisted of oats and peas, clover,
soy beans, cow peas, rowen and barley and peas. Those
lower in protein belonged to the cereal fodders and consisted
of oat fodder, Hungarian grass and corn fodders. Seventy
pounds of most of these crops were fed per cow dally...”
“Although smaller crops are usually obtained with the
legumes (clover, peas, soy beans, etc.) than with fodder
corn, the fodder from the legumes is richer in nitrogen and
protein and a larger percentage of this protein is digested
by the animals, and hence these fodders are of more value
in the production of milk, cheese, butter and beef. Owing
to irregularities in pasture feed, caused mainly by frequent
droughts, it becomes necessary to supplement such feed by

the use of green fodders or silage, in order to prevent serious
shrinkage in the amounts of milk, milk solids and butter fat.
A more extended use of fodder crops like the clovers, oats
and peas, soy beans, cow peas and, barley and peas, is a
matter that should receive the careful attention of dairymen.”
226. Hickman, J. Fremont. 1896. Forage crops. Ohio
Agricultural Experiment Station, Bulletin No. 70. p. 79-107.
April. See p. 85-87, 94-95, 105.
• Summary: In the section titled “Leguminous Forage
Plants” is a subsection on “The Soja Bean. (Glycine hispida.)
This is known in its native country (Japan) as the Japanese
or Mongolian pea, in the United States as the ‘Soja’ or ‘Soy’
bean... In Japan the soja bean is regarded, when properly
cooked, as an edible and palatable dish, being so highly
esteemed that it is rarely fed to stock. The berries, when
broken and boiled in water, make a fair substitute for coffee.
“In May, 1893, two varieties were planted in rows three
feet apart and in hills twelve inches apart in the row; these
were cultivated, much as we would cultivate potatoes, during
the season. They made a very fine growth.”
On 17 May 1895 a small patch (one-tenth acre) of soja
beans was planted in rows, and another one-tenth acre was
planted with a grain drill at the rate of one bushel per acre. A
photo (Plate I, facing p. 94) shows this patch when the plants
were about six weeks old. “To the right of the soja beans is
a patch of rape, which is shown more distinctly in Plate II”
(next page).
The soja bean plant, “like alfalfa and cowpeas, may be
used in at least three ways: as a forage crop, for hay, and as a
green manure, for plowing under.”
“This plant has not been tested at this Station as a green
manure, but, belonging as it does to the Leguminous family,
and making such a large, strong growth within a single
season, it would seem to have the advantage over the clovers,
which take a full year to develop enough to turn under.
“From my present knowledge of this plant I regard it as
one of the most promising new plants, either as a forage crop
or for plowing down.”
Page 105 summarizes: “The soja bean is one of the most
promising new forage crops grown at this Station. It makes
a very good yield per acre, is a hardy, rapid grower, makes
a relatively good soiling crop, and promises well as a green
manure.” Address: M.A.S., Agriculturist, Wooster, Ohio.
227. Hopkins, Cyril G. 1896. Composition and digestibility
of corn ensilage, cow pea ensilage, soja bean ensilage,
and corn-fodder. Illinois Agricultural Experiment Station,
Bulletin No. 43. p. 181-208. April. See p. 192-95, 201.
• Summary: The author began feeding soja bean ensilage
and other fodders to steers in February 1895. The “ensilage
from soja beans was eaten by the steers much less readily
than that from cow peas...” (p. 195).
Summary: “Soja bean ensilage resembles clover hay
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both in composition and digestibility [they are analyzed in
detail]. It furnishes an equal amount of protein, more fat, but
less total energy than clover hay.”
“As compared with cow peas and soja beans, the cornfodder and corn ensilage have a much higher value for
energy or fat production, but the cow pea ensilage and soja
bean ensilage are far more valuable for animal growth or the
production of milk.”
Note: This is the earliest publication seen (Feb. 2005)
concerning research on soybeans at the University of Illinois
or its Agricultural Experiment Station. Address: M.S.,
Chemist.
228. Western Rural (The) (Chicago, Illinois). 1896. Relative
value of hays (Letter to the editor). 54(24):778, col. 1-2. June
11.
• Summary: A letter from A.J. Greenville, North Carolina.
“’Discussing the relative merits of hay with a merchant,
who is also a planter and owner, he very much doubted my
assertion that crab grass hay ranked higher than timothy in
nutriment and that peavine hay, cut at the proper time and
cured properly, outranked either. Will you be so kind as to
publish or at least give me the benefit of your information on
the relative merits of timothy, orchard grass, Bermuda, crab
grass, peavine hay, peanut hay, oat straw, pea hulls, shucks,
soy beans, crimson clover and red clover? Our farmers are
just beginning to find out that oat straw, shucks and pea hulls
are worth saving. I have been preaching such economy for 20
years and have only succeeded in advancing the wonderful
utility of cowpeas as a hay, grain and renovating crop. I trust
I am not asking too much of you. The information sought
would be very valuable to many of us.’”
“Answered by F.E. Emery, Agriculturist, North Carolina
Experiment Station. ‘Your queries are in the line where most
farmers need information. There are men who haul wood to
this city at $2 to $ 2.50 per cord and buy timothy hay at $20
per ton to feed their teams. Cornstalks are left to fall down in
the field by them and their neighbors. It is fairly capable of
demonstration that the wasted stalks if fed with a meal ration
can replace the hay at a lower cost for feed. You asked for
commercial value when it seems comparative feeding value
is what is desired. Commercially, timothy hay outranks all
others. That is the kind to raise to sell, but to feed at home
would be a different question.’”
Note 1. Soy beans are not mentioned in the reply, or in
the large table titled “Comparison of cattle foods” which
gives digestible constituents for 14 different types of hay,
straw, hulls, clover and lucerne (including peavine hay and
peanut hay).
Note 2. This periodical was later renamed Western Rural
and Livestock Weekly.
229. Phelps, C.S. 1896. Hay substitutes. Connecticut (Storrs)
Agricultural Experiment Station, Bulletin No. 17. 8 p. June.

See p. 4-5.
• Summary: In the section titled “Silage Crops,” the
subsection on “Soy beans” states that Soja hispida “is a
large, very leafy annual, growing from four to five feet in
height. It can be grown in all parts of Connecticut and will
produce a large amount of forage, which may be fed either
green or preserved as silage... It should be harvested when
the seeds are young and tender, at the same time as fodder
corn, and by mixing the two a better grade of silage can be
obtained than from corn alone. The corn and beans may be
distributed in layers by successively cutting and putting into
the silo one or two loads of each.”
“It may be sown with a large grain drill by plugging
enough of the holes to give the proper distances for the rows
[2½ feet apart], or the seed may be sown with an ordinary
garden drill.” Address: Agriculturist.
230. Smith, Jared G. 1896. Fodder and forage plants,
exclusive of grasses. USDA Division of Agrostology, Bulletin
No. 2. 58 p. [2 ref]
• Summary: Includes detailed discussions of the following
plants (listed here alphabetically; many are illustrated):
Amaranthus (p. 8)–Bigweed, pigweed, tumbleweed (fig.
2). Several species are used on the western ranges, incl. A.
blitoides.
Amphicarpæa monoica (p. 8)–Hog peanut. “A wild
bean, native of the woodlands and forests throughout the
region east of the Missouri River, with two kinds of flowers...
Arachis hypogæa (p. 9)–Spanish peanut, peanut, ground
nut, goober, earth nut (fig. 4). “An annual herb, a native
of Peru and Brazil, introduced very widely in cultivation
throughout the Southern States. The peanut is hardy as far
north as Maryland. This is one of the most valuable fodder
plants for the Southern States. There are two varieties–the
one which furnishes the peanut of commerce, which requires
a long season; and the Spanish peanut, which matures in
about three months. The pods of the latter are smaller, and
the seeds fewer and smaller, than those of the edible variety.
Peanut-vine hay is more nutritious than that of red clover.
The yield of nuts ranges from 50 to 75 bushels to the acre.
The Spanish peanut is the one usually grown for forage...
The nuts or beans are rich in oil and albuminoids. Peanut
meal makes a richer stock food than cotton-seed meal. A
valuable oil can be expressed from the seeds.”
Cyperus esculentus (p. 15)–Chufas, hognut, ground
almond (fig. 12). “A Perennial sedge, spreading extensively
by underground stolons, which produce enormous numbers
of edible tubers... The oil extracted from the nuts is said
to surpass in excellence all other oils used for culinary
purposes.”
Glycine hispida (p. 21)–Soja bean, soy bean, coffee
bean (fig. 17). “An erect annual legume, with hairy stems
and leaves, which has been cultivated in China and Japan
from remote antiquity. It was long grown in botanic gardens,
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but when the facts concerning its use as a human food by
oriental nations came to light about twenty years ago, it
was largely introduced into this country and Europe, where
through trials of its forage and food value have been made...
When fed to milch cows, a ration of soja beans increases
the yield of milk, improves the quantity of the butter, and
causes the animal to gain rapidly in weight. It is an excellent
addition to a ration for fattening cattle. In China and Japan,
where the soja bean is an article of diet, substances similar
to butter, oil, and cheese, as well as a variety of dishes, are
prepared from it. The yield of green forage amounts to from
6 to 8 tons per acre, and of the beans from 40 to 100 bushels.
The feeding value of the bean has been found to be greater
than that of any other known forage plant except the peanut.”
Lotus tetragonolobus–square pod pea (p. 27). A muchbranched ascending annual, closely related to the birdsfoot
clover. It is a native of southern Europe [sic], and is grown
there for salads and as an ornamental plant. It has been
recommended by the California Experiment Station as
the best winter crop for plowing under in spring as green
manure. It yields from 20 to 25 tons of green fodder,
equivalent to 4 to 5 tons of air-dried hay, and the roots are
described as being fairly incrusted with tubercles, whose
office it is to extract nitrogen from the air; and though the
plant does not contain as high a percentage of crude protein
as alfalfa or the clovers, it is worth as a green manure two
or three times as much as either, because of the enormous
amount of herbage produced. Sown in January, it will be
ready to be plowed under in May. The seed should be sown
broadcast thinly on freshly plowed earth and harrowed in.
Lupinus albus–White lupine. Lupinus hirsutus–Blue
lupine. Lupinus luteus–Yellow lupin (p. 27-28).
Note 1. This is the 2nd earliest document seen (Aug.
2008) by or about USDA’s Division of Agrostology and the
first to mention soybeans. On 1 July 1895, within the USDA,
the new Division of Agrostology was established. Directed
by Frank Lamson-Scribner, it conducted research on grasses
and forage plants, especially in the Western U.S. Address:
Asst. Agrostologist, Div. of Agrostology, USDA.
231. Trimble, Henry. 1896. Recent literature on the soja
bean. American J. of Pharmacy 68:309-13. June. [12 ref]
• Summary: One of the best early reviews of the literature,
especially the Japanese and European literature, published
in the United States. This paper introduced several new
soyfoods (such as natto and kori-dofu) to the United States
Contents: Introduction. Nutritional composition of the soja
bean based on analyses of 5 samples from China, Hungary,
France, and Japan. Diastatic enzyme / ferment “present in the
soja beans to a greater extent than in many other leguminous
seeds (see Güssmann 1890). Composition of etiolated soja
shoots [sprouts]. The oil [of the soja bean]. Starch content.
Sugar content. Use of soybeans as food in Japan. Miso.
Natto. Tofu. Kori-dofu. Introduction of the soja bean to the

United States in about 1888. Ability to obtain nitrogen from
the air.
Note. This is the earliest English-language document
seen (Jan. 2013) that uses the term “etiolated soja shoots” to
refer to soy sprouts.
“The immediate excuse for the appearance of this paper
is the fact that a number of contributions have recently
appeared on the soja bean, notably from the College of
Agriculture, Imperial University of Japan.”
“The oil may be extracted by pressure or by means
of solvents [in the laboratory]; it is said to possess some
laxative properties, is of a yellowish brown color, and
has a slightly aromatic odor; it is intermediate between
the drying and non-drying oils.” The following constants,
based on Stingl and Morawski (Chemiker Zeitung, 1886,
p. 140) are given: “Specific gravity at 15ºC: 0.924. Point
of solidification: 8-15ºC. Fusing point of the fatty acids:
27-29ºC. Point of solidification of fatty acids: 23-25ºC.
Temperature rise: 59ºC. Iodine number: 121.3. Iodine
number of the fatty acids: 122. Saponification number:
192.5. Note: Trimble actually got these constants from J. of
the Society of Chemical Industry, 31 May 1893, p. 453-54,
which summarised an Italian-language article by De Negris
and Fabris (1891), whose values confirmed those obtained by
Stingl and Morawski.
Trimble (p. 311-12) gives a good, detailed description
of natto based entirely on Yabe (1894). Parts of his
summary perceptive: “Yabe found in this substance four
kinds of microbes present, and he believes the chemical
decomposition of the proteids to be due to one or more of
these microbes... A chemical investigation by the author just
mentioned [Yabe] revealed tyrosine, peptone, guanine, leucin
and xanthine. The total proteids amounted to considerably
more in the natto, when allowance is made for moisture, than
existed in the original bean, and the artificial product is also
considered to be much more digestible.”
Concerning tofu and soymilk: “A still more interesting
preparation of the soja bean than either of the preceding
[miso and natto] is tofu. This has been described and
investigated by M. Inouye (Bulletin Imp. College of
Agriculture, Vol. 2, No. 4 [1895]). The beans are first soaked
for about twelve hours in water, and then crushed between
two millstones until a uniform pulpy mass is obtained. This
is then boiled with about three times its weight of water, and
filtered through cloth. The liquid filtrate is white and opaque,
very closely resembling cow’s milk, while the odor and taste
remind one of fresh malt. On standing, the liquid becomes
sour from the formation of lactic acid, and a coagulation of
the casein takes place. The freshly boiled and filtered liquid
is coagulated either by the addition of a portion of the sour
liquid which has been set aside from a previous lot, or it is
treated with about 2 per cent of a concentrated brine, such as
is obtained as mother liquor from the preparation of sea salt.”
“Somewhere about the year 1888 the soja bean was
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introduced into the United States. It has been tried in a
number of State Experiment Stations, and is gradually
working into favor in the Southern States. In Kansas the
plant has been found to withstand considerable drought...
The plant is valuable for forage or soiling. The beans have
been produced in South Carolina to the amount of 10 to
15 bushels per acre. On account of their richness in oil
they have been used as a substitute for cotton-seed meal in
feeding cattle, with very satisfactory results.
“The plant is believed to have, in common with most
leguminosæ, the power of obtaining some of its nitrogen
from the air, and hence, of acting as a soil renovator.”
Note 1. This is the earliest document seen (Aug. 2013),
published in the USA, that contains the word tofu, or koridofu [dried-frozen tofu], or that discusses soymilk.
\ Note 2. This is the earliest English-language document
seen (March 2008) that contains the term “iodine number”
(regardless of hyphenation or capitalization).
Note 3. This is the earliest English-language document
seen (Sept. 2016) that contains the word “drying” in
connection with soy oil and its iodine number, or that states
that soy oil is intermediate between the drying and nondrying oils. Address: USA.
232. McBryde, J.B. 1896. A contribution to the study of
Southern feeding stuffs: Some Tennessee feeding stuffs.
Tennessee Agricultural Experiment Station, Bulletin 9(3):51164. Sept. See p. 116, 119, 156, 157.
• Summary: Page 116: A table titled “Analysis of southern
feeding stuffs” has 13 columns: Plant. Fresh or air-dry
material: Water, protein, fat, nitrogen-free extract, fiber, ash.
Water free substance: Protein, fat, nitrogen-free extract, fiber,
ash. References.
The values for “Soja Bean (Soja hispida)” on p. 119 are
as follows:
“Cut Aug. 21, in bloom...
“Cut Sept. 1, just in pod...
“Cut Sept. 11, pods developed...
“No description...
“Hay, no description...
“Cut Aug. 5, in bloom...
“All analyses (7) Maximum, minimum average.”
Page 156: “Tables of the digestibility of American
Feed Stuffs–Continued.” Values are given for “Soja-bean
ensilage.”
Page 157: Values are given for “Soja-bean meal, Gluten
Meal, Chicago gluten meal, King gluten meal, Average
gluten meal, Buffalo gluten feed, etc.” Address: Chemist, the
Agric. Exp. Station, Knoxville, Tennessee.
233. Georgeson, C.C.; Burtis, F.C.; Otis, D.H. 1896. Feeding
experiments. Kansas Agricultural Experiment Station,
Bulletin No. 61. p. 145-68. Nov.
• Summary: Section I (p. 147-60) is titled “Kaffir-corn, corn-

and soy-bean meal for pigs.” The “soy-bean meal” is in fact
ground soy-beans. There were 12 pigs in the experiment,
4 lots of 3 each. The experiment was conducted during the
winter of 1895-96. “The soy-bean meal is valued at $2 per
hundred pounds, while shorts [probably wheat shorts, i.e.
fine particles of wheat bran, germ, flour, and other materials
remaining after the milling of wheat flour] have but a value
of 80 cents a hundred. Kaffir-corn meal and corn-meal are
valued alike at 35 cents per hundred pounds. The soy-bean
meal has no market value. The beans were raised on the
College farm, and the estimate put on the meal is doubtless
too high in comparison with other feed stuffs.” In general
pigs fed the diet containing soy-bean meal, with either corn
or kaffir-corn, consumed more feed, gained weight faster,
and gained more weight per pound of feed consumed.
The “Summary of results in pig-feeding” (p. 168)
concludes: “1. A mixture of two-thirds Kaffir-corn meal and
one-third soybean meal produced excellent gains. The soybean meal apparently supplemented the defects of the Kaffircorn meal in such a way as to make the mixture a desirable
feed.”
“4. A mixture of two-thirds corn-meal and one-third
soy-bean meal gave slightly better results than Kaffir-corn
meal and soy-bean meal. The conclusion to be drawn from
this experiment is, that red Kaffir-corn meal is not as good a
feed for hogs as corn-meal, but that when either Kaffir-corn
meal or corn-meal is mixed with soy-bean meal the results
are highly satisfactory.” Address: 1. M.S. Prof. of Agriculture
and Superintendent of Farm; 2-3. Assistants. All: Farm
Department, Manhattan, Kansas.
234. Rane, Frank Wm. 1896. Departments of agriculture
and horticulture. New Hampshire Agricultural Experiment
Station, Annual Report 8:83-87. Nov. See p. 84. Also called
Bulletin No. 40.
• Summary: In Section 1, “Agriculture,” Subsection 4,
“Testing new varieties of forage crops” (p. 84) states: “The
varieties were Soja beans, spring vetch, lucerne, white
lupines, seradella [serradella], crimson clover, sainfoin,
Japanese millet, golden millet, spurry, Dwarf Essex rape,
Jerusalem corn [durra, or grain sorghum], Kaffir-corn, white
milo maize, teosinte, sacaline; also four varieties of oats...”
At subsection 6 we read: “Fertilizers for soja beans.
One of the two acres of this crop was set aside for a fertilizer
experiment. It was divided into quarter plots and each
was fertilized as follows: two according to two different
formulas recommended by the Massachusetts station, one
by a Delaware station formula, and the other by our own.”
Address: B.Agr., M.S., Agriculturist and Horticulturist, New
Hampshire College of Agriculture and the Mechanic Arts,
Durham, NH.
235. Farmers’ Review (The) (Chicago, Illinois). 1896. Stock:
Kaffir corn and soy beans for stock. 27(51):806. Dec. 16.
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• Summary: “The Kansas experiment station recently
undertook some experiments in the feeding of soy beans
and Kaffir corn to pigs and cattle. The trials were made with
twelve pigs. The summary of the pig feeding experiment
says:
“1. Red Kaffir-cornmeal did not prove to be quite equal
to cornmeal as a fattening food for hogs. The poor gains of
the Berkshires in lots I and III are, however, in the main due
to inferior feeding qualities. The Poland-China gilt in lot I,
fed on Kaffir-corn made a fairly good gain on this feed.
“2. A mixture of two-thirds Kaffir-cornmeal and onethird soy-bean meal produced excellent gains. The soy-bean
meal apparently supplemented the defects of the Kaffircornmeal in such a way as to make the mixture a desirable
feed.”
“4. A mixture of two-thirds cornmeal and one-third soybean meal gave slightly better results than Kaffir-corn-meal
and soy-bean meal. The conclusion to be drawn from this
experiment is that red Kaffir-cornmeal is not as good a feed
for hogs as cornmeal, but that when either Kaffir-corn meal
or cornmeal is mixed with soy-bean meal, the results are
highly satisfactory.”
236. Fairchild, Geo. T.; Failyer, Geo. H.; Popenoe, E.A.;
Georgeson, C.C.; et al. 1896. Report of the Council.–1895.
Kansas Agricultural Experiment Station, Annual Report
8:viii-xiii. For the year 1895.
• Summary: In the section titled “Other work,” the
subsection “Farm Department” states: “A feeding experiment
with pigs, in which the object is to test the comparative value
of Red Kaffir corn, corn meal, and soy bean meal [probably
ground whole soy beans] as feeds for pigs. The experiment
comprises twelve pigs divided into four lots of three pigs
each. Lot I, is fed on Red Kaffir corn meal; Lot II, on twothirds Kaffir corn meal and one-third soy bean meal; Lot
III, on corn meal; and Lot IV, on two-thirds corn meal and
one-third soy bean meal.” Address: 1. LL.D., Chairman of
the Station Council and President of the College; 2. M.Sc.,
Prof. of Chemistry; 3. A.M., Prof. of Horticulture and
Entomology; 4. M.Sc., Prof. of Agriculture. All: Station
Council, Manhattan, Kansas.
237. Hills, J.L. 1896. Dairying. Vermont Agricultural
Experiment Station, Annual Report 9:157-236. For the year
1895. See p. 195-96.
• Summary: In section V, “Miscellaneous fodder crops” (p.
194-202) is a table titled “Analysis of experimental crops.”
Six varieties of soja beans (white, green, or black) were
drilled in clay loam or sandy loam soil. The nutritional
composition of the entire plants is given on an “as is” and
on a dry matter basis. A similar table on page 196 converts
these figures to pounds of green fodder, dry matter, and food
ingredients per acre. The yield of green fodder ranged from
23,500 pounds for one green soja bean to 3,850 pounds for

one white soja bean. Address: Director of the Station and
Chemist, Burlington.
238. Hills, J.L. 1896. Report of the Director. Vermont
Agricultural Experiment Station, Annual Report 9:8-16. For
the year 1895. See p. 14.
• Summary: In the section titled “Miscellaneous fodder
crops” (p. 14) is the following subsection: “Soja beans.
Green, black and white; grow from three to four and one-half
feet high; may be fed green, ensiled, or hayed; well relished
by cattle in either form; grown at the rate of from three to
two-thirds ton of dry matter per acre.” Address: Director of
the Station and Chemist, Burlington.
239. Osborn, Herbert; Mally, C.W. 1896. Entomological
work for 1895: The four-spotted pea weevil (Bruchus quadrimaculatus, Fabr.). Iowa Agricultural Experiment Station,
Bulletin No. 32. p. 386-94.
• Summary: Experiments with carbon bisulfide fumigation
were conducted to determine its effect on the germination
of various seeds infested by these insects. Fifty seeds each
of Keyusunke [Kiyusuke] soy bean and yellow soy bean
[Yellow Soy Bean] were fumigated and planted. These were
compared with an unfumigated check. Fumigation reduced
the number of seeds that germinated only slightly. This
weevil did not live in yellow soy beans. “In the yellow soy
beans it is quite probable that a few mature, for a number of
beans have been found in the seed room showing an opening
similar to the ones made by the weevils in the whip-poorwill peas. But in all the specimens of this... examined the
contained larvae were dead, only having entered the seeds
a short distance and they probably never survived the first
moult.” A photo (p. 386) of Bean Weevils, and beans, shows
eggs on surface and the holes eaten by weevils. Address: 1.
Entomologist; 2. Asst. Entomologist. Both: Ames, Iowa.
240. Phelps, C.S.; Woods, Chas. D. 1896. Digestion
experiments with sheep. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 8:187-214. For the year
1895.
• Summary: Soy bean meal (probably ground whole soy
beans) and timothy hay were fed green to sheep. A table
shows the percentages of total nutrients and fuel value of the
different feeding stuffs actually digested.
241. Phelps, C.S. 1896. Field experiments with fertilizers.
Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 8:101-10. For the year 1895. See p. 106-07.
• Summary: The section titled “Experiment on soy beans”
(p. 106-07) begins: “Two series of plots similar to those upon
which the corn and cow peas were grown, were planted to
soy beans.” A table titled “Special nitrogen experiment on
soy beans” gives (for 10 plots, each 1/25th acre) the type,
weight, and cost of fertilizer used, the yield of soy bean seed
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per plot and per acre (calculated), and the gain or loss over
unfertilized plots.
The best yield, 18 bushels/acre, was obtained on plot
12 fertilized with mixed minerals plus 75 lbs of sulphate of
ammonia. This was 7.2 bu/acre more than the unfertilized
plot. On “one series of plots a few hundred pounds of soil
were taken from a plot of ground where this crop had been
grown the previous year, and where tubercles had developed
freely. This was done in order to inoculate the new soil
and cause the tubercles to develop... On the whole, the
yields where the addition soil was used were not materially
different from those where no soil was used. This was
probably due to the fact that the tubercles did not make
sufficient growth to influence the acquisition of nitrogen.”
242. Woods, Chas. D. 1896. Results of analyses of fodders
and feeding stuffs. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 8:175-86. For the year
1895. See p. 179-86.
• Summary: The section titled “Seeds” (p. 178-79) describes
ten trials of soy beans, grown by the Station in 1895, with
and without fertilizers. The fertilizers included dissolved
bone-black, muriate of potash, nitrate of soda, and sulphate
of ammonia.
The section titled “Milling and by-products” (p. 179)
mentions two samples of “Soy Bean Meal” from soy beans
grown by the Station in 1895.
Table 64, “Composition of fodders and feeding stuffs
analyzed 1894-95, calculated to water content at time of
taking sample” (p. 180-83) contains analyses of: five soy
beans (as green fodders), 11 soy beans (as seeds), and two
samples of “soy bean meal” (actually ground whole soy
beans, containing 18.56 to 19.12% fat).
Note: This is the earliest English-language document
seen (Nov. 2013) that uses the term “soy bean meal” to refer
to whole soy flour.
Table 65, “Composition of water-free substance of
fodders and feeding stuffs analyzed 1894-95” (p. 183-86)
contains analyses of: five soy bean vines (as green fodders;
12.37 to 21.83% protein), 11 soy beans (as seeds; 35.10
to 41.40% protein), and two samples of “soy bean meal”
(actually ground whole soy beans, containing 20.80 to
21.26% fat). Address: Vice-Director of the Station and
Chemist, Storrs, Connecticut.
243. Yearbook of the United States Department of
Agriculture. 1896. Feeding stuffs (for animals). p. 560-63.
For the year 1895.
• Summary: Contents: Explanations of terms used in
the table. A long table gives the average composition of
American feeding stuffs (Green fodder*, silage*, hay and dry
coarse fodder [soja bean hay and straw]*, roots and tubers,
grains and other seeds*, mill products, waste products {incl.
refuse from cornstarch factories, incl. gluten meal (3 types),

cream gluten, and gluten feed}). * = mentions Soja bean
(Soja hispida).
In this table, the composition includes the percentage
of water, ash, protein, fiber, nitrogen-free extract (mainly
sugars, starches, and gums), and fat.
244. Brooks, William P. 1897. Report of the Agriculturist.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 9:9-49. Jan. See p. 9, 14-16.
• Summary: “Soy beans: Soil-test work shows a very
intimate connection between potash supply and the growth
of this crop.”
The beans, variety Medium Green, were sown at
Amherst on May 19, in drills 2½ feet apart, requiring 25
pounds seed for the acre. The nothing plats [those that
received no manure or fertilizer of any kind] produced an
average of 350 pounds beans and 757½ pounds straw per
acre.
“Potash (muriate) appears to be the most useful element,
giving an average increase per acre of 646.67 pounds beans
and 451.67 pounds straw.” But other experiments at this
station “indicate that the sulphate is superior to this salt
(muriate) for beans.” Address: Amherst.
245. Goessmann, Charles A. 1897. Part I. Report on field
experiments. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 9:177-84. Jan. For the year 1896. [1
ref]
• Summary: 1. Tests with various types of manurial
substances on different crops were conducted. These tests
with soy bean began in 1892. When soy bean received no
nitrogen the yield was one-third to one-fourth less. Growing
soy beans on a field seemed to increase the amount of
available nitrogen stored in the soil for use by subsequent
crops (oats). These experiments with soy beans were
continued in 1894 and 1896, with promising results.
2. Experiments with “Nitragin,” a germ fertilizer for
the cultivation of clover and clover-like plants–leguminous
crops. Discusses the pioneering work of Laws and Gilbert,
and of Hellriegel. “Hellriegel and his co-laborers established
by careful observation the fact that leguminous plants, like
clovers, beans, vetches, lupines, etc., with the assistance
of certain micro-organisms (root bacterium) found in the
soil, can utilize the elementary nitrogen of the air for the
formation of nitrogen plant food fit for the support of their
growth.”
Note 1. This is the earliest English-language document
seen (March 2003) that uses the term “micro-organisms” (or
“microörganisms” or “microorganisms”) in connection with
the acquisition of atmospheric nitrogen by plants.
Note 2. This is the earliest English-language document
seen (Oct. 2004) that uses the term “germ” in connection
with micro-organisms.
There follows a translation of a publication on Nitragin
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by Nobbe and Hiltner. Nitragin, a pure culture sold in
a bottle which is sufficient for inoculation of 2.5 roods,
is manufactured by Farbwerke vorm. Meister Lucius &
Bruning, Hoechst on Main, Germany. A list of various kinds
of Nitragin developed for 19 leguminous crops is given. Soy
beans are not included in this list. And there is no indication
that Nitragin was tested on soy beans at Massachusetts this
year.
3. Observations with leguminous crops at Amherst.
Experiments were conducted on 21 leguminous crops,
including early-maturing and late-maturing soy bean (Soja
hispida). “(c) Soy beans, early and late varieties, have
yielded, as a rule, during average seasons large crops; yet
they have failed to enrich the soil they were raised upon
sufficiently in available nitrogen plant food to secure under
otherwise corresponding conditions, as far as the supply of
available potash and phosphoric acid is concerned, as high a
yield of a succeeding crop of rye, oats, barley and even soy
bean, as where from 40-50 lb per acre of an available form
of nitrogen were added. The liberal addition of nitrates to the
soil interfered with a liberal development of root tubercles, in
case of soy bean, in a well-infected soil.”
“The belief that each variety of leguminous crop is
associated with a root bacterium of its own finds support in
the circumstance that the root tubercles of different varieties
of these crops quite frequently vary, not only in size and
shape but in their mode of distribution over the main roots or
rootlets. Illustrations of this feature have been furnished by
the writer in form of photographs from nature in case of soy
bean, horse bean, lupines, etc., (see State station report for
1894).”
Note 3. This is the earliest document seen (June 2007)
that mentions Nitragin, although it was not used to inoculate
soybeans.
Note 4. No photographs or illustrations appear with
the article. Address: Ph.D., LL.D., Amherst, Director of the
Station.
246. Holland, Edward B. comp. 1897. Compilation of
analyses of fodder articles and dairy products, made
at Amherst, Mass. 1868-1897. Massachusetts (Hatch)
Agricultural Experiment Station, Annual Report 9:137-55.
Jan. For the year June 30, 1896.
• Summary: Table “A. Composition and digestibility of
cattle feeds” (p. 138-50) gives detailed figures for many
feeds. Soy beans are listed as follows under various
categories: I. Green fodders: Soy bean (early white, medium
green, medium back, late). II. Ensilages: Corn and soy-bean
ensilage. Millet and soy-bean ensilage. III (c). Hay and dry
coarse fodders: Soy-bean straw. V. Grains, seeds, etc.: Soy
beans. Red adzinki [adzuki] beans. VI. Flour and meal:
Peanut meal. Soy-bean meal. As “Fresh or air-dry substance,
this soy-bean meal contains 16.3% fat, and 34.8% protein;
thus it is actually ground whole soy beans. Category VI is 21

different gluten products.
Table “B. Fertilizing ingredients in fodder articles” (p.
151-53) gives detailed figures for many types of fodder. Soy
beans are listed under approximately the same categories
and in the same way as in table A. The following figures
are given for each fodder article: No. of analyses, water,
nitrogen, potassium oxide, phosphoric acid, and valuation
per 2,000 pounds (using the figures for the retail cost of
nitrogen, phosphoric acid, and potash in fertilizers). Address:
Asst. Chemist (foods and feeding) [Amherst, Massachusetts].
247. Industrialist (The) (Manhattan, Kansas). 1897. Local
matters. Jan. 11. *
• Summary: Professor Georgeson obtained excellent
results in feeding hogs on a ration of which soy-bean
meal [probably ground whole soybeans] was a prominent
constituent. His experiments are reported in detail in Bulletin
No. 61 of the Kansas Agric. Exp. Station. This article is a
good, brief summary of those tests: “It was found... that
a lot of three pigs which was fed for 126 days on a ration
consisting for the first eleven weeks of Kaffir corn meal
along an the last seven weeks of Kaffir corn meal and shorts
gained a total of 191 pounds, while a similar lot fed twothirds Kaffir corn meal and one-third soy-bean meal gained
547 pounds in the same time. Another lot of three pigs
which was fed on corn meal for the first eleven weeks of the
experiment and a mixture of two-thirds corn meal and onethird shorts for the last seven weeks of the experiment made
a total gain of 306 pounds in 126 days, while a similar lot
of three pigs fed on two-thirds corn meal and one-third soybean meal throughout the experiment gained 554 pounds in
the same time. The largely increased gains in these pigs must
be credited chiefly to the soy-bean meal.”
248. Lindsey, Joseph B.; Holland, E.B.; Billings, G.A. 1897.
The effect of narrow and wide rations on the quantity and
cost of milk and butter, and on the composition of milk.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 9:100-125. Jan. See p. 119, 121, 124-25.
• Summary: Millet and soy-bean ensilage were fed to dairy
cows, and compared with other feeds. The amount and cost
of milk and butter produced was measured. The market
cost of the millet and soy-bean ensilage was by far the least
expensive per ton of the 7 feeds tested. Address: 1. Chemist
(foods and feeding); 2. Asst. Chemist (foods and feeding).
249. Morrow, George E. 1897. Climate and crops in
Oklahoma. Oklahoma Agricultural Experiment Station,
Bulletin No. 22. 13 p. Jan. See p. 10.
• Summary: The year 1896 was warmer than usual. “The
average mean temperature, 61.7 deg. [degrees Fahrenheit],
as shown by reports from 21 stations, including some in the
Indian Territory, was higher than in 1895. No report was
made of a temperature below zero at any time during the
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year, and in but two cases was the minimum below 6 deg.
The maximum temperature was unusually high, every station
reporting a maximum ranging from 104 to 115 deg.” The
highest temperature was usually reported between August 1
and 20.
“Soy, soja, or Japan beans–These beans are well worthy
of more extended trial; more especially in northern part of
the territory. They answer much the same purpose as do
the cow peas, but have an erect and coarse stalk.” Address:
M.A., Director of the Station and Agriculturist.
250. Chilcott, E.C. 1897. Forage plants for South Dakota.
South Dakota Agricultural Experiment Station, Bulletin No.
51. 32 p. Feb. See p. 18-19.
• Summary: In the section titled “Some Failures” (p. 18)
we read: “Cow peas and soja beans have both been tried
repeatedly here but have never given results that would
indicate they are adapted to our conditions. The plants are
quite tender when they first appear and are easily injured
by frost, wind and rain storms. They will not ripen seed and
the foliage is not readily eaten by cattle until they become
accustomed to them. Both cow peas and Soja beans are
valuable forage plants for the southern states and been
recommended by several of the stations as suitable for green
manuring in the northern states. We believe, however, that
there are other plants much better adapted to both of these
purposes for South Dakota.”
Note 1. In March 1991 Roy Scott, a soybean breeder at
the South Dakota Agric. Exp. Station, spent several hours
examining the station’s annual reports for the years 1890
to 1897. He could find no reference to soybeans; peas were
often tested.
Note 2. This is the second earliest document seen
concerning soybeans in South Dakota, or the cultivation
of soybeans in South Dakota. This document contains the
second earliest date seen for soybeans in South Dakota, or
the cultivation of soybeans in South Dakota (Feb. 1897). The
source of these soybeans is unknown. Address: Vice Director
of the Station and Agriculturist.
251. March 5–James Wilson (R), Iowa, becomes U.S.
Secretary of Agriculture under President William McKinley
(1897-1901) and then under President Theodore Roosevelt
(1901-1909), and then under President William Howard Taft
(1909-1913) (Important event). 1897.
• Summary: Note: James Wilson was the only Secretary of
Agriculture ever to have served under three U.S. presidents
(William McKinley, Roosevelt, and Taft). He was also the
longest serving Secretary of Agriculture, from 5 March 1897
until 3 March 1913–almost 16 years.
Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
252. Williams, Thomas A. 1897. The soy bean as a forage

crop. Farmers’ Bulletin (USDA) No. 58. p. 1-19. March.
Revised (very slightly) in 1899. [7 ref]
• Summary: Contents: General characteristics and origin.
Varieties. Conditions of growth. Methods of culture.
Harvesting. Yield. Chemical composition. Digestibility.
Value and uses: As a soiling crop, as a silage crop, as a hay
crop, as a pasture plant, as a soil renewer, value of the bean
for feed. Summary. Appendix–Soy beans as food for man.
In the letter of transmittal printed at the front of this
bulletin, F. Lamson-Scribner (USDA Agrostologist) says:
“For reasons set forth in the body of this bulletin [see p. 4],
the name ‘soy’ has been adopted to ‘soja,’ by which it has
been generally known.
“In 1875 Professor Haberlandt began an extensive series
of experiments with this plant in Austro-Hungary, and in a
work published in 1878 he gave the results of his studies and
strongly urged the cultivation of the soy bean as a food plant
for both man and beast. Although he succeeded in exciting
a great deal of interest in its cultivation while making his
experiments, and distributed a considerable amount of
seed, very little seems to have come of it; for at his death,
which occurred in 1878, the interest flagged, and the soy
bean has failed to obtain the place as a staple crop which he
prophesied for it.”
“It is only within the last 15 years that it [the soy bean]
has received much attention as a forage crop.” Robert C.
Morris of Illinois grew soy beans in 1896.
“The term ‘soy’ applied to this bean is derived from a
Japanese word ‘shoyu,’ denoting a certain preparation from
the seeds which is a favorite article of diet in that country.
The term ‘soja’ is often used in connection with this plant,
but Professor Georgeson, who spent some time in Japan,
and who, since his return to this country, has experimented
extensively with this plant, says [1892, “Test of some
Japanese beans”]: ‘The term soja, often applied to this bean,
is misleading, inasmuch as the species named by Siebold
and Zuccarini Glycine soja is not cultivated there (Japan),
or at least rarely cultivated, though wild in the south...’” (p.
3-4). Note 1. Prof. Georgeson played an important role in
changing the name of this plant to soy bean from soja bean.
“Varieties (p. 5-7): The different varieties of soy bean
are distinguished largely according to the color, size, and
shape of the seed, and the time required for the plants to
reach maturity. They also differ more or less in the habit of
growth and in the character and degree of the hairiness of the
various parts of the plant. The names applied to the varieties
here in the United States usually refer to the time of reaching
maturity and the color of the seed; as, for example, ‘Early
White,’ ‘Medium Late Green,’ ‘Medium Black,’ etc. The
early varieties generally fruit heavier in proportion to the size
of the plant than the later ones, and hence are better to grow
for seed, while the medium or late varieties are better for
forage on account of the larger yield of fodder that may be
obtained.
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“The ‘Early White’ soy bean is an excellent variety
to grow when a crop of seed is desired, particularly in the
North, where the growing season is likely to be short...
‘Medium Early Green’ is one of the best varieties to plant
for hay, as it yields heavily and retains its leaves well. For
soiling or for ensilage ‘Medium Early Green,’ ‘Medium
Early Black,’ or the ‘Late’ green or black varieties may be
used, according to the length of the season and the time at
which the crop is to be used. In the New England States the
‘Medium Early Green’ variety is generally preferred, while
in the Central States ‘Medium Early Black’ seems to be
the favorite... For green manuring the large medium or late
varieties are best; ‘Medium Late Black’ being excellent for
this purpose.”
Harvesting: The “best forage will be obtained by cutting
just as the pods are forming... In harvesting a crop for the
seed, the plants may be pulled by hand or cut with a scythe
or mower and gathered into small piles, which should be
relatively high and of a small diameter, so that the plants
may dry out readily. Thrashing can be done with a flail or
with the thrashing machine. Very good results can be had
with common grain thrashers by taking out a portion or all of
the concaves and substituting blanks.”
The subsection titled “As a pasture plant” (p. 16) states:
“In some parts of the country, particularly in the South, the
soy bean crop is often pastured. Although hogs are perhaps
most frequently used, all kinds of stock can be pastured
on it. The crop can often be fed in this manner to great
advantage. The labor and expense of harvesting is saved
and the droppings from the animals are of great value to the
land. Young stock, particularly sheep and hogs, can be very
profitably pastured on this crop. Many farmers maintain
that by this method of feeding the land is benefited as much
as if the crop had been plowed under, and they obtain the
pasturage in addition.”
The subsection titled “As a soil renewer” (p. 16-17)
states: “Leguminous plants, through the aid of the root
tubercle organisms, are able to add to the available nitrogen
of the soil... When the soy bean was first introduced into
the United States it did not form root tubercles, owing to
the absence of the tubercle organism from the soil, and it
has been grown for several years in some localities without
the appearance of any tubercles. In other cases the tubercles
have developed in great abundance after a short time. At the
Massachusetts (Hatch) Station the medium green soy bean
produces great numbers of the tubercles. (See fig. 5.) At the
same station it was found that a liberal application of nitrates
interfered with the development of the tubercles.”
“Value of the bean for feed: There is no crop so easily
grown that is so rich and can be used to such good advantage
in compounding feeding rations as the soy beans. Excepting
the peanut, there is no other raw vegetable product known
which contains such high percentages of protein and fat in
such a highly digestible form.

“For feeding to animals the beans should be ground and
the meal used with some less concentrated feeding stuffs.
Comparatively few experiments have as yet been made in
the United States to test the feeding value of soy-bean meal.
Professor Brooks, in Massachusetts, found that it compared
very favorably with cotton-seed meal. Cows fed on soy-bean
meal gave richer milk and produced a better quality of butter
than when fed on cotton-seed meal, but on the latter the
cream was richer. Professor Georgeson obtained excellent
results in feeding hogs on a ration of which soy-bean meal
was a prominent constituent” (See Bulletin No. 61 of the
Kansas Station).
Excellent illustrations (line drawings, some made from
photos, p. 4-7, 17) show: (1) A young seedling soy bean (½
size).

(2) (a) flowering branch of a soy bean plant (reduced
2/3). (b) one of the flowers (enlarged), (c) pods of a soy bean
plant (reduced 2/3).
(3) Extra early soy bean, leaves and roots at age 7 days
(¼ size).
(4) Medium black soy bean, leaves and roots at age 7
days (¼ size).
(5) Roots of a soy bean plant, showing tubercles.
Tables show: (1) Composition of soy bean at four
different stages of growth. (2) Chemical composition of
the various kinds of forage made from the soy bean (incl.
hay and ensilage). (3) Total amounts in pounds of food
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constituents produced on an acre of land by soy bean and
fodder corn (proteins are flesh formers; fat, fiber, and extract
matter are fat and heat producers). (4) Digestibility of soybean forage.
An appendix to this article is titled “Soy Beans as Food
for Man,” by C.F. Langworthy (which see).
Note 2. This is the earliest document seen (Jan. 2003)
that uses the word “mower” or the word “concaves” in
connection with soybean production.
Note 3. This is the earliest English-language document
seen (Jan. 2003) that uses the word “machine” (thrashing
machine) in connection with a specific machine for soybean
production.
Note 4. This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Medium Early Black,
Medium Early Green, or Medium Late Black.
Note 5. This is the earliest document seen (Oct. 2004)
which gives details on use of soy bean as a good “pasture
plant” or a pasture plant well suited for use in fattening hogs.
Note 6. This is the earliest English-language document
seen (Oct. 2004) that uses the words “pasturage,” “pasture,”
or “pastured,” or the term “pasture plant,” in connection with
soybeans. Address: Asst. Agrostologist, Div. of Agrostology,
USDA.
253. Otago Witness (New Zealand). 1897. Otago Agricultural
and Pastoral Society: Digestibility of fodder. April 29. p. 7.
• Summary: “From recent experiments, the Illinois
Experimental Station concludes as follows:–The composition
of cowpea ensilage corresponds very closely with that of
clover hay, the important difference being in the higher
percentage of fat found in the clover, but the digestibility of
the cowpea ensilage is so much greater that it furnishes an
equal amount of fat and much more protein and total energy
than the clover hay.
“Soja bean ensilage resembles clover hay both in
composition and digestibility. It furnishes an equal amount
of protein, more fat, but less total energy than clover hay.
Both of these leguminous forage plants draw upon the free
nitrogen of the air in an indirect way for a part of their
food supply; their composition shows a high percentage of
nitrogen, and they have great value for improving the soil.”
“As compared with cowpeas and soja beans, the maize
fodder and maize ensilage have a much higher value for
energy and fat production, but the cowpea ensilage and soja
bean ensilage are much more valuable for animal growth or
the production or the production of milk.”
254. Otago Witness (New Zealand). 1897. Agricultural and
pastoral news. May 13. p. 4.
• Summary: “Experiments in the making of silage are being
extensively carried on at the various experiment stations in
the United States. At the Massachusetts corned soja beans
made an excellent silage,...”

255. Indiana Farmer. 1897. The dairy: Green food. 32(20):6,
col. 1. May 15.
• Summary: “Pasture grass, says Prof. J.B. Lindsey, of the
Hatch Experiment Station, Amherst, Massachusetts, is a
perfect feed for the dairy cow, and when the animal can
secure sufficient of it without too great efforts, maximum
milk yields may be expected. This, however, is rarely the
case and it very frequently becomes necessary to practice at
least a partial system of soiling.”
“For green food during the month of August the
barnyard millet Panicum crux galli is to be recommended.
This millet was imported from northern Japan. The wild
species growing in this country is the common barn-yard
grass... It needs plenty of moisture to produce maximum
yields and will not stand a drouth as well as corn. Medium
green soja beans, sown in drills two and one-half feet apart
about May 10th, will grow four feet tall and furnish a green
fodder rich in protein from August 20th to September 15th.
“Corn planted about May 20th, will furnish green
fodder from August 25th, to September 20th. It can be fed
in connection with soja beans, one-half of each, to excellent
advantage and furnishes a properly balanced ration.”
256. R.C.M. 1897. The soja bean a feed and fertilizer (Letter
to the editor). Indiana Farmer 32(21):13, cols. 1-2. May 22.
• Summary: “The writer has been growing soja beans for
several years, and the present season will farm 170 acres of
land, 80 acres of which will be planted in soja beans.
“For several years we have made an earnest effort to find
a leguminous crop (soil restorer) to take the place of corn (an
exhaustive crop on prairie and hill farms.)
“In Vol. VI, of the Louisiana Experiment Station, is a list
of experiments and tables showing the recurring richness of
stock peas and leguminous plants in fertilising matter.”
Note: This is the earliest document seen (June 2014) that
contains the term “stock peas,” a term that may well refer to
cow peas.
“A crop of Soja beans grown on land that will make 40
bushels of corn per acre will, if plowed under, put $16 worth
of fertilizing matter per acre into the soil.”
“James Belwood, of Virginia, writes me: ‘I have
threshed over 100 bushels of soja beans grown on one acre
of rich river bottom land.’
“I.D. Whitaker, of Calhoun P.O., Richland county,
Illinois, threshed seven bushels of seed from 16 square rods
of soja beans, at the rate of 70 bushels per acre.
“Our own experience would justify the statement that
it would be very poor land that would not yield a ton to the
acre. Land that would yield 10 bushels of corn would be
good for two tons of a feed that is more than the equivalent
of cotton seed or flax seed, and cost nothing but labor,
and that your own. Take your pencil and figure out the
comparative value of an acre of each of these crops. The
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writer has written out his experience, and the details of how,
and when to plant, amount of seed required per acre, how to
cultivate, to harvest for seed or for hay, and it is published in
pamphlet form. A copy will be mailed upon receipt of stamp
to cover postage. We wish every farmer could know as we do
the real value of this crop.” Address: Richland Co., Illinois.
257. Hawaiian Planters’ Monthly (The) (Published for the
Hawaiian Sugar Planters’ Association). 1897. Plant food and
cultivation. 16(5):234-41. May. See p. 240. [1 ref]
• Summary: From: Bulletin of the Kansas State Experiment
Station.
Page 240: “Catch-Crops,–Leguminous Leguminous
crops, like cow-peas, soy-beans or crimson clover are
preferable for catch-crops if they can be successfully grown,
but corn sown broadcast, rye, or whatever green crop can be
successfully grown, will do. If the catch-crop will not winter,
it should be turned under in the fall while green, and the soil
packed around it with a disc harrow or roller, followed by
the common harrow to loosen the top soil again, or by any
tool that will pack the soil around the vegetable matter and
leave the top loose. This returns the nitrogen to the soil in the
form of humus, to be acted on again by the micro-organisms
that convert it back to nitrogen. This, however, can be better
managed by a rotation of crops.”
258. Watts, R.L. 1897. Pot culture of lettuce. Tennessee
Agricultural Experiment Station, Bulletin 10(2):1-139. June.
See p. 137.
• Summary: Page 137 (near the bottom): “The entire field
was planted to Soja beans and cow peas in 1897. These crops
were very luxuriant, but, for controlling reasons, could not be
weighed with accuracy... We can then estimate the residual
value of the fertilizers as shown by the analyses above,
modified by the growing of cow peas and Soja beans...”
Address: Horticulturalist, Agric. Exp. Station, Knoxville,
Tennessee.
259. Kearney Daily Hub (The) (Kearney, Nebraska). 1897.
Impure seed a menace. Agricultural department aiding
farmers to eradicate pests. July 3. p. 1, col. 6.
• Summary: “A large amount of cheap seed, it is said, is now
being sold as novelties, at fancy prices, through manipulation
of the name, and the report says that the German coffee
berry, which many seedsmen are now advertising as a cheap
substitute for coffee, is really the common soja bean, which
can be bought cheaply anywhere.”
260. New York Times. 1897. Weed seeds from abroad. Tons
of infected grass and clover seed imported–Government tests
to be established. July 3. p. 3.
• Summary: A report to Secretary Wilson of the USDA “says
that the ‘German coffee berry,’ which many seedsmen are
now advertising as a cheap substitute for coffee, is really

the common soja bean, which can be bought cheaply almost
anywhere.”
Note: This article, titled “Vile weed seed,” also appeared
in the Los Angeles Times on this same date (p. 6).
261. Langworthy, C.F. 1897. Soy beans as food for man.
Farmers’ Bulletin (USDA) No. 58. p. 20-23. July 7. Revised
(very slightly) in 1899. [1 ref]
• Summary: Describes and gives the nutritional composition
of various Japanese soyfoods, including natto, miso (white,
red, or Swiss), tofu, frozen tofu, yuba, shoyu. Many of his
descriptions of soyfoods are based on Trimble (1896).
“Tofu, or bean cheese, is prepared as follows: The beans
are soaked in water for about twelve hours, and crushed
between millstones until of a uniform consistency. The
ground material is then boiled with about three times its bulk
of water for about an hour, and filtered through cloth. The
filtrate is white and opaque, having somewhat the appearance
of milk. It has, however, the taste and smell of malt. This
milky liquid, to some extent, resembles cow’s milk in
composition, as is shown by the following table:” The table,
titled “Comparison of the composition of soy-bean milk and
cows’ milk,” shows that the two liquids (soy / cow) have the
following composition: Water 92.53% / 86.08%, albuminoids
3.02% / 4.00%, fat 2.13% / 3.05%, etc.
“The protein in soy-bean milk is precipitated by adding
the mother liquor obtained in the manufacture of salt from
sea water, which contains considerable magnesium chloride.
The precipitate is filtered off and formed into cakes with the
hands. It is eaten in the fresh state or frozen. In the latter case
it loses part of its water.”
“Though these soy-bean products are prepared chiefly in
Japan and other eastern countries, their manufacture has been
attempted to some extent in Switzerland and elsewhere...”
“Bean sausages in considerable variety are prepared
in Germany, and formed part of the ration of the German
soldier in the Franco-Prussian war. So far as can be learned,
these are always made from ordinary varieties of beans and
not from soy beans...
“Under the name of coffee beans, soy beans are eaten
to some extent in Switzerland as a vegetable, and dried and
roasted are also used as a coffee substitute. Their use for this
latter purpose is not unknown in America. The attempt has
recently been made by certain dealers to place the soy bean
on the market as a new substitute for coffee and to sell it
under other names at an exorbitant price.
“Bulletin No. 98 of the North Carolina Experiment
Station recommends soy beans as a palatable vegetable when
prepared as follows: Soak the beans until the skins come off
and stir in water until the skins rise to the surface and then
remove them. Boil the beans with bacon until soft, season
with pepper, salt, and butter, and serve hot. If the beans are
green the preliminary soaking may be omitted. No other
references to the use of soy beans for human food in the
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United States have been found.”
Note 1. This is the earliest English-language document
seen (Aug. 2013) that contains the term “soy-bean milk.”
It is also the earliest U.S. government document or USDA
document seen (Aug. 2013) that uses the term “soy-bean
milk” (or any other term containing the word “milk”) to refer
to soymilk.
Note 2. This is the earliest document seen (Nov. 2016)
concerning the work of the USDA with nutrition (or home
economics) and soybeans.
Note 3. According to Roth (2013, p. 106): “Langworthy
entered the USDA as an assistant to Wilbur Atwater, then
head of the Office of Experiment Stations. Atwater was
widely regarded as the founder of nutrition science in
America, largely by transmitting ideas that he learned while
studying in Germany. Above all, he believed that the value
of food was reducible to its constituent nutrients: protein,
carbohydrates, fat and minerals (along with bulk to aid
digestion). For reasons largely of status, however, Americans
spent more money than necessary to obtain these nutrients,
although the time would come when, due to an increasing
population, they would no longer be able to. Above all, he
argued, Americans needed to economize on sources for what
he regarded as the most precious of nutrients–protein–as
this was “tissue-building,” not simply a source of energy.”
Address: Office of Experiment Stations, USDA, Washington,
DC.
262. Prairie Farmer. 1897. At the Oklahoma Experiment
Station a large quantity of excellent pasturage... 69(20):1.
July 17.
• Summary: “... for hogs has been secured by sowing
broadcast a mixture of Japan or Soy beans, Kaffir and
sorghum. The pigs evidently prefer the beans. The crop
outgrowing the ability of the pigs to consume it, cows have
been pastured on the plat to their great satisfaction.”

Experiment Station, Bulletin No. 71. p. 163-74. July.
• Summary: The section titled “Wheat in rotation: Series
II” states (p. 171): “Another experiment, comprising twenty
one-tenth acre plots, has been started with a view to test the
value of certain leguminous plants as fertilizers for the wheat
crop. These plants are soy-beans, cow-peas, and field peas.
These leguminous crops are grown partly as a catch-crop and
partly as a rotation, in accordance with the following plan:...”
Details are given.
Table VI (p. 172), titled “Wheat in rotation: Series II”
gives the results of these rotation experiments on 20 different
plats of 1/10 acre each. Soy-beans are mentioned frequently.
For each plat and rotation are given: Yield of plat (pounds
of grain, pounds of straw). Rate per acre (pounds of grain,
pounds of straw).
Summary: “5. The rotation experiments in which wheat
was followed by some leguminous catch-crop, sown as soon
as the wheat is harvested and removed or plowed under in
time to again sow the ground to wheat that same fall, have
only just begun, the past year being the only season in which
wheat has been grown on this plan. The wheat seeded on
soy-bean stubble gave the best yields.” Address: 1. M.S.
Prof. of Agriculture and Superintendent of Farm; 2-3. M.S.,
Assistant. All: Manhattan, Kansas.
265. Georgeson, C.C.; Payne, J.S. 1897. Investigations of the
root development of some forage plants. Kansas Agricultural
Experiment Station, Bulletin No. 75. p. 212-22. Aug.
• Summary: The Introduction (p. 212) gives a history of
this type of research in the U.S. and Europe. Illust. No. 5
(on an unnumbered page) shows a cut-away view of the
soy bean root system. The section titled “Illustrations” (p.
219) explains: “The soy bean (Fig. 5) was 2½ feet high.
Its roots penetrated 2 feet and 10 inches, and spread nearly
three feet to one side.” Address: 1. M.S. Prof. of Agriculture
and Superintendent of Farm; 2. M.S., Assistant. All: Farm
Department, Manhattan, Kansas.

263. Georgeson, C.C.; Burtis, F.C.; Otis, D.H. 1897. Data on
the growth of young stock. Kansas Agricultural Experiment
Station, Bulletin No. 72. p. 175-80. July.
• Summary: The Introduction (p. 175) explains: “The
ensilage was made from corn. The hay, when not otherwise
qualified, consisted of a fair quality of prairie hay. The soybean hay was cut and cured when the beans in the pod were
about half grown, and was saved in good condition.”
Soy-bean hay was used as part of the feed for
shorthorn bulls (p. 176), shorthorn heifer calves (p. 177),
Holstein-Friesian bulls (p. 178), Jerseys (p. 179-80)–all
with good results. Address: 1. M.S. Prof. of Agriculture
and Superintendent of Farm; 2-3. Assistants. All: Farm
Department, Manhattan, Kansas.

266. Wheeler, H.J. 1897. Lime and liming. Rhode Island
Agricultural Experiment Station, Bulletin No. 46. p. 83-109.
Aug. See p. 99.
• Summary: A table (p. 98-99) shows the following: “Year of
1893–Benefited by liming. Injured by liming. Year of 1894–
Benefited by liming. Injured by liming.”
The Soja bean is one of those crop plans benefited
by liming in 1894–but only slightly (p. 99); its yield was
increased by only 6 per cent.
Note: We can probably conclude from this that the
soybean was cultivated in Rhode Island in 1894–on a very
small scale as part of a trial. Address: 1. Ph.D., Chemist,
Kingston, Rhode Island.

264. Georgeson, C.C.; Burtis, F.C.; Otis, D.H. 1897. Farm
department: Experiments with wheat. Kansas Agricultural

267. Indiana Farmer. 1897. Soja beans. 32(39):8, col. 2.
Sept. 25.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 131
• Summary: “A large proportion of the friends who called
at our tent on the fair grounds desired to see the soja beans
we promised to show them. We had two varieties, the dwarf
and the medium. The former were about ripe, and are now
fully ripe and are being gathered. The medium variety are
still green, and we intend to mow them for fear they will
be caught by the frost. Both kinds are very prolific, but the
larger varieties must be planted quite early to insure their
maturing in this latitude [Indianapolis, Indiana]. If they are
wanted only for hay or forage the large, or medium, soja is to
be preferred, as they will produce the greater quantity.
“Mr. Morris of Olney, Illinois, from whom we obtained
seed, writes us, Sept. 6 as follows regarding his crop: ‘I have
before me three plants. First a “dwarf,” eight inches high. It
has 225 well developed pods, averaging two and one-half
beans to the pod. Our Dwarf crop is now ready to harvest.
The second plant is “Medium” variety, three and one half
feet high, full of pods half made. If this variety was cut today
the field would average three to four tons per acre of hay or
fodder. Third, a plant of the later or “Mammoth,” five and
one-half feet high. They made a quarter crop of seed in this
latitude. If cut for hay would make five or six tons.’
“Our own experiment with Sojas is not entirely
satisfactory, as yet. In the first place we didn’t plant quite
early enough and then we drilled them too thick, and did
not thin them out as we should have done for seed. They are
probably about right for hay, but we did not need the crop
for that purpose. We are satisfied that they will make a large
amount of forage, even on land that is light or somewhat
worn. Our cows and horses ate the green stalks readily from
the first taste. The beans are without doubt very nourishing
and a great fat producer, as they are rich in oil. Analysis
show [sic] that they contain 31.05 per cent of protein, and
16.7 per cent of fat, which makes them one of the most
valuable feeds, either for meat or milk.
“Cut green or turned under by the plow they are an
excellent fertilizer, but whether superior to clover we
are not able to say. They will grow in land so poor that
clover will not catch in it, we understand, which, if true,
recommends them for recuperating worn out soils. We hope
our experiment station, and many farmers also, will try them
next season.
“A farmer in northern Illinois, who grew these beans
last year, says of them: ‘They made a tremendous growth of
tops. The plow pulled up many top roots broken off 18 to 24
inches under the soil; don’t know how much deeper these
roots went into the subsoil for mineral plant food. The top or
lateral feeding roots were literally matted in the top soil.’”
268. Emery, F.E. 1897. Feeding experiments, milk records,
etc. I. Comparative effect of some rations fed to milch cows.
North Carolina Agricultural Experiment Station, Bulletin
No. 143. p. 157, 161-69. Sept. 30.
• Summary: Each of the four cows has her own name or

number. “Conclusions.–1st. The ration of sweet potatoes,
raw cotton-seed, pulled fodder and cowpea meal gave better
results for cow Dora McKee than did corn and soy-bean
silage and cotton-seed meal, with wheat bran mixed in ratio
of one to two, by weight.
“2d. The corn and soy-bean silage, with cotton-seed
meal and wheat bran, gave a better result with cow No. 5
than did sweet potatoes and corn shucks...” Address: M.S.,
Prof. of Agriculture, and Agriculturist [Raleigh].
269. Chittenden, F.H. 1897. The bean leaf-beetle (Cerotoma
trifurcata Forst.). USDA Division of Entomology, Bulletin
No. 9. p. 64-71. Series 2. See p. 67. Illust.
• Summary: Contents: Introduction. Literature and history
of the species. Occurrence in the year 1897. Description of
the insect: Description of the egg, description of the larva.
Distribution. Food plants; nature of damage. Life history.
Remedies: Hand picking, spraying with arsenicals, dusting
with pyrethrum, clean culture and careful weeding.
“The only other leaf feeders that have been observed
about the neighborhood of the District, that are likely to be
mistaken for this species by the nature of their work, are
the grape-vine colaspis (Colaspis brunnea) and the twelvespotted cucumber beetle. The latter, however, works in a
much different manner. On beans and soja beans it was
observed feeding on the upper surface of the leaves, but the
holes that it makes are very small and irregular and scarcely
likely to be mistaken for those of Cerotoma, except perhaps a
long time after they have been eaten out.”
Note: According to Dr. Marcos Kogan, a University
of Illinois entomologist and an expert on the literature of
soybean insects, this is the earliest document he has seen
concerning an insect pest on soybeans. It is also apparently
the earliest document seen (March 2011) concerning
the cultivation of soybeans in the District of Columbia
(Washington, DC), although it is possible that the soybeans
referred to were grown in an adjacent state, such as
Maryland or Virginia. If they were grown in Washington,
DC, this document would contain the earliest date seen for
the cultivation of soybeans in Washington, DC (Sept. 1897).
Illustrations (p. 67) show (see next page): (a) adult
beetle, (b) pupa, (c) larva, (d) side view of anal segment
of larva, (e) leg of same, (f) egg–a, b, c enlarged about six
times; d, e, and f enlarged more. Address: Washington, DC.
270. Morrow, George Espy. 1897. Report of the Director
and financial statement. Oklahoma Agricultural Experiment
Station, Annual Report p. 1-11. For the fiscal year ending
June 30, 1897. See p. 6.
• Summary: The section titled “Outline of work for the year”
(p. 6) states: “An extended series of rotation experiments
with and without manure, and with plats for continuous
cultivation with the same crops for comparison, has been
planted and the work begun: thus supplementing the plans
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of which there are seven varieties under cultivation, and a
smaller, thin-skinned bean which, boiled, sifted, sweetened
and colored, forms a favorite Japanese confection.”

along same lines begun in former years.
“Field experiments with the following farm crops have
been carried out: Wheat, oats, corn, kafir, sorghum, cotton,
castor beans; cow peas, soy beans, and rape; sugar and
stock beets; alfalfa, red and alsike clovers, and a number of
grasses. In general, these tests have included comparison
of varieties, methods of preparation of the soil and after
cultivation: time, mode, thickness, and disposition of seed:
deep, shallow, frequent and infrequent cultivation: time of
harvesting.”
Note: This is the earliest document seen (Nov. 2014)
that mentions “kafir” (spelled with one “f”). MerriamWebster’s Collegiate Dictionary (1998) defines kafir, a word
first used in about 1785, as “a grain sorghum (Sorghum
caffrorum) with stout, short-jointed, somewhat juicy stalks.”
The spelling “kafir” is now preferred to “kaffir.” Address:
M.A., Director of the Station and Agriculturist, Stillwater,
Oklahoma.
271. Ward, A.B. 1897. An agricultural experiment station.
New England Magazine 15(1):65-81. Sept. See p. 78.
• Summary: Discusses the origins of the experiment station
at Connecticut and the pioneering work in the new field
agricultural microbiology.
Over the past fifty years, since the farm and laboratory
have joined hands, “advance has been steady and secure.
But little more than forty years ago, Sir John Bennet Lawes
and Dr. J.H. Gilbert were establishing their station at
Rothamsted, Boussingault [1802-1887] was experimenting
in his laboratory in Alsatia [Alsace, France], and, best of all,
the farmers in Möckern, in Saxony [later part of Germany],
were petitioning the government to assist them in founding a
station to study the questions arising their work.
“It was in emulation of Möckern that American
scientists sought to provide Connecticut with similar
advantages;...
“Japanese beans, with broad low leaves flapping in
the wind and curious pods which seem to have slid from a
Satsuma jar or a Banko teapot. There are two classes of these
beans–the Japanese Soja or Soya bean, ‘the delicious soy,’

272. Farm, Field and Fireside (Chicago, Illinois). 1897. The
culture of soy beans. 20(40):296-97. Oct. 2.
• Summary: From Farmers’ Bulletin [No. 58; Williams
1897, p. 8]: “In a general way, the same methods of culture
may be recommended for the soy bean as would be given to
the ordinary field beans. The soil should be well prepared,
so as to afford a good root bed, and should be left smooth
and free from clods in order to facilitate the cultivation and
harvesting of the crop. If the soil is lacking in potash and
phosphoric acid, these should be supplied to secure the best
results. From experiments carried on at the Massachusetts
Hatch Experiment Station, it is probable that for this crop
the potash can be supplied in the form of the muriate. Under
ordinary conditions it is not likely that there will be any
necessity for using any nitrogen-containing fertilizer, as
sufficient of this element is usually present in the soil, and,
like other legumes, this plant assimilates the free nitrogen
of the air. In experiments with this crop where nitrogen has
been supplied to the soil in various forms it has been found
that there was but very little gain in the yield, and in but very
few instances was this sufficient to pay for the extra fertilizer
used.
“Although soy beans may be planted quite early in the
season, the best results will be obtained if the seeding is
postponed until the ground has become thoroughly warm;
and in case the earlier varieties are used, a fairly good crop
of forage or even of seed may be obtained if the seeds are
not planted until the earlier small grains, such as rye and
barley, have been harvested. It may thus be possible to obtain
two crops from the same field in a single season; one of
small grain, and the other of soy bean, and yet to leave the
land in better condition than if the second crop had not been
grown. Another practice is to drill the beans in between the
rows of corn after the last plowing; they are also sometimes
planted between the hills of corn, as are field beans. The best
method of seeding will depend somewhat upon the kind of
crop which it is desired to harvest. If the soil is good, and
a crop of hay or green fodder is desired, good results may
be obtained by sowing broadcast or with a grain drill. If,
however, a crop of beans is desired, it is best to plant in drills
from 2 to 3 feet apart, according as the soil is light or heavy.
There is considerable difference in the amount of seed sown
per acre in the various parts of the country; some farmers
sow only about half a bushel per acre, while others prefer
a bushel or even more. The proper amount will necessarily
vary somewhat, according to the method of seeding and the
character of the soil. As a rule, when grown for seed, from
one-half to three-fourths of a bushel per acre will be ample.
When put in with a grain drill or sown broadcast, a greater
amount of seed will be required; but in any case it will hardly
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be necessary to use more than 1 bushel per acre. Of course,
less seed will be required when the grain drill is used than
when the seed is sown broadcast, and as a rule better results
will be obtained. When planted for beans enough seed should
be used to give an average of five or six plants per foot in
the row. If nothing better is at hand for planting the seed,
an ordinary grain drill, with enough of the holes stopped up
to give the desired distance for the rows, may be used. For
example, if the holes are 8 inches apart, number 1 may be
left open, numbers 2, 3, and 4 closed, number 5 open, etc.,
and the rows will be 32 inches apart, or, if a less distance is
desired, number 4 may be left open and number 5 closed,
and the rows will be 24 inches apart. In very light soil the
latter distance would probably be best, but in heavier soils
the former would be preferable.
“When the seed has been drilled in rows close together
or has been sown broadcast, very little cultivation will be
necessary. It will sometimes be found advisable, however,
to cultivate the drilled field soon after planting, as in case
the land is very foul, the weeds are liable to get such a start
that they will interfere with the growth of the young soy
plants. For this purpose use a light harrow. When grown for
seed, thorough cultivation should be given, at least while the
plants are young. As a rule, cultivation should be shallow
and frequent if the best results are to be obtained. When the
ground is inclined to pack or bake, it should be stirred after
each rain, but care should be taken not to work the field
when the plants are very wet from rain or dew. If the drills
have not been made too far apart, it will be found that the
plants will soon shade the soil sufficiently to keep the weeds
in check and to keep the surface in good condition, so that
much cultivation will be unnecessary. In fact, on good soil
very fine crops have been obtained with but a single stirring
of the soil after the seed had been planted. As a rule, this
crop will require a smaller amount of cultivation than corn.”
273. Trimble, Henry. 1897. The soy bean. American J. of
Pharmacy 69:584-93. Nov. [11 ref]
• Summary: Much of this material is derived from Williams
and Langworthy (1897). Illustrations (p. 585, from Williams,
p. 5) show: (a) flowering branch of a soy bean plant (reduced
2/3), (b) one of the flowers (enlarged), (c) pods of a soy bean
plant (reduced 2/3).
One table (p. 588) shows the chemical composition of
various kinds of forage made from the soy bean (fresh or
air-dry substance, or water-free substance): Fodder (early
bloom to early seed), soy-bean hay, straw, straw (hulls and
vines after threshing), soy-bean seed, soy-bean meal (18.9%
/ 21.0% fat), soy-bean ensilage, corn and soy-bean ensilage,
millet and soy bean ensilage.
Another table (p. 591) shows the composition of the
following “Soy-bean food products”: Fresh tofu, frozen tofu,
natto, yuba, white miso, red miso, Swiss miso, and two types
of shoyu. For each is given the percentage of water, protein,

fat, nitrogen-free extract, fiber, and ash [minerals].
Note: This is the earliest English-language document
seen (Sept. 2011) that contains the term “soy-bean food” or
“soy-bean food products.” It is also the earliest document
seen (Sept. 2011) concerning the etymology of the word
“soyfoods.” Address: USA.
274. Davenport, E. 1897. The cow pea and the soja bean.
Illinois Agricultural Experiment Station, Circular No. 5. 4 p.
Dec. 1.
• Summary: “The cow pea, which is essentially a bean, and
the soja bean, which is a pea, are so similar in nature and
use as to be closely associated in the public mind and to
make it expedient to treat of them in close connection. Both
are natives of Southeastern Asia, where the seed is used
principally as human food and the vines as stock food. In
this country they are used almost exclusively for stock. Both
are leguminous and, like all their kind, bear tubercles on the
roots which gather nitrogen from the air. Both are valuable,
therefore, in restoring fertility, and stand in the same relation
to agriculture as does the clover plant. Both are capable of
yielding about 35 bushels of seed per acre, though the yield
generally falls to less than half that amount. The cow pea
is more spreading, makes more hay and of better quality,
because the soja bean, though very upright, has a woody
stem, and drops its leaves badly... The cow pea succeeds best
in the South... The soja bean has been but recently introduced
from Japan, succeeds best in the North and fails utterly in the
far South. Both may be sown either broadcast or in drills, but
both yield more seed from drills. Both enjoy good land, but
will grow upon land ‘too poor to raise anything else.’... The
cow pea has more than 60 varieties ranging from two to five
months for maturity, and from upright to trailing in habit; the
soja bean has few varieties and they are all upright.”
Table 1 shows the composition and digestibility of
the cow pea and the soja bean (green, hay, and seeds) in
comparison with that of Indian corn. The hay from soja
beans is inferior for reasons given above.
“The two common varieties of soja beans are the Black
Medium and the Early White, or Improved White. Of these
the first seems to give the ranker growth of vines and the
latter the heavier yield of seed.” Address: Director of the
Station, Urbana, Illinois.
275. Atwater, W.O.; Benedict, Francis G. 1897. Analyses of
fodders and feeding stuffs. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 9:273-87. For the year
1896.
• Summary: In the section titled “Description of samples”
under “Green fodder” (p. 274+) we read (p. 277): “1697,
1698, Soy bean fodder.–Sampled August 8 and 12, 1896, in
connection with sheep digestion experiment No. 39. The soy
beans were generally in bloom and growing rapidly, but not
full grown.
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“1697, 1699, 1700, Soy bean fodder.–Sampled August
20, 24, and 28, 1896, in connection with sheep digestion
experiment No. 40. Crop from second sowing, about twothirds grown, from bloom to early seed stage, and quite
succulent.”
Table 73 titled “Composition of fodders and feeding
stuffs analyzed 1895-96. Calculated to water content at time
of taking sample” (p. 281), gives the composition of the 5
samples of soy bean fodder described above. For each is
given: Water (avg. 77.16%), protein (3.29%), fat (0.92%),
nitrogen-free extract (9.53%), fiber (6.74%), ash (2.36%),
and fuel value per pound (405 calories).
Table 74 titled “Composition of water-free substance
of fodders and feeding stuffs analyzed 1895-96” (p. 285)
again gives the composition of the 5 samples of soy bean
fodder described above. The average of 5 values are now:
Protein 14.47%, fat 4.00%, nitrogen-free extract 41.58%,
fiber 29.61%, ash 10.34%, and fuel value per pound 1765
calories. Note: Most other fodders contain a higher fuel value
per pound than soybean fodder: Rowen 1840, corn ensilage
1830, oat fodder 1820, meadow fescue 1815, red-top 1815,
sweet corn fodder 1810, and timothy 1800. Address: 1.
Director of the Station; 2. Chemist. Both: Storrs Agric. Exp.
Station, Storrs, Tolland County, Connecticut.
276. Connell, J.H.; Clayton, Jas. 1897. Field experiments at
College Station with corn, cotton and forage plants. Texas
Agricultural Experiment Station, Bulletin No. 40. p. 849-74.
(Sept. 1896). See p. 873.
• Summary: The section titled “Experiments in varieties of
forage plants” (p. 873) contains a table which shows that two
varieties of “Soja Bean” were planted on 11 May 1896 at the
rate of 60 lb of seed per acre. Both were harvested on Aug.
20. The variety that was drilled gave a yield of 700 lb/acre
of cured hay, whereas the variety that was broadcast gave
a yield of 200 lb/acre. These were among the lowest yields
of any of the 23 plant varieties tested. For example, forage
sorghum yielded 11,500 lb/acre and white African millet
yielded 10,400 lb/acre.
Other varieties of forage plants tested included Orange
Sorghum, Red Milo Maize, Cattail Millet, Jerusalem Corn,
Clay Pea, Whipporwill Pea [also spelled “Whippoorwill” in
other documents], Tory Pea, Japan Buckwheat, Silver Hull
Buckwheat, and Dwarf Broomcorn.
Note 1. This is the earliest document seen (Feb. 2017)
concerning the cultivation of soybeans in Texas. This
document contains the earliest date seen for the cultivation
of soybeans in Texas (11 May 1896). The source of these
soybeans is unknown.
Note 2. This is the earliest English-language document
seen (Oct. 2006) that uses the terms “Clay Pea” or
“Whipporwill Pea” or “Tory Pea” to refer to these varieties
of cow peas. Address: 1. M.Sc., Director of the Station; 2.
Agriculturist. Both: College Station, Brazos Co., Texas.

277. Hicks, Gilbert H.; Dabney, John C. 1897. The superior
value of large, heavy seed. Yearbook of the United States
Department of Agriculture. p. 305-22. For the year 1896.
• Summary: “No farm practice yields more beneficial results
than the careful and intelligent selection of seed for sowing...
Weak or otherwise inferior seed, if it comes up at all, often
gives rise to sports and new varieties...” Note: Webster’s
Third New International Dictionary (1963) defines a sport
as “6: an individual exhibiting in whole or in part a sudden
spontaneous deviation from type beyond the normal limits
of variation, usually as a result of mutation, especially of
somatic tissue.”
A graph (p. 309) shows the development of soja bean
plants from heavy and light seed. Heavy seed produced
plants that grew faster and were about 50% taller. A table (p.
312) shows, for 5 heavy and 5 light soja bean seeds, details
on the weight of the seed, root, shoot, and plant. Height of
plant, number of leaves, length of taproot, and diameter of
stem. Heavier seeds produced heavier, larger plants. The
seed used in this experiment was raised at the Massachusetts
Agricultural Experiment Station.

Illustrations show: (1) Top row–Soja bean plants from
heavy (rear pots) and light (front pots) seed, planted 15 Sept.
1896, and photographed early in the experiment. Bottom
row–Four typical soja bean plants photographed at end of
experiment, the two at left from heavy and the two at right
from light seed (p. 310).
(2) Seedlings from heavy and light seeds of Soja hispida.
The large seed (0.164 gm) produced a seedling weighing
1.5 gm. The small seed (0.120 gm) produced a seedling
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been grown at the station for several years and continues to
give satisfaction. The green and black varieties have proved
to be, on the whole, the best annual cultivated leguminous
crops which we have tested.” Address: Director of the
Station and Chemist, Burlington, Vermont.

weighing 0.7 gm (p. 311).
The soja bean is mentioned on pages 309, 310, 311, 312,
and 314. Address: 1. First asst. botanist; 2. Assistant. Both:
Div. of Botany, USDA.
278. Hills, J.L. 1897. Dairying. Vermont Agricultural
Experiment Station, Annual Report 10:134-220. For the year
1896-97. See p. 169-73.
• Summary: In section II titled “Feeding trials with silages
and potatoes” subsection 2 on “Corn silage vs. a silage made
from cowpeas and soja beans” (p. 169-73) states: “Cow peas
and soja beans were grown on experimental plots on the
station farm in the summer of 1895. The green material as
it went into the silo contained on the dry basis 23 per cent.
of crude protein. Corn silage averages about 11 per cent. of
the same ingredient... The mixed silage lost very heavily of
its protein in the silo however and came out hardly richer in
that ingredient than its competitor. The reasons for this loss
are not clear.” “During March, April, and early May, 1896,
feeding experiments were carried out to test the relative food
values” of these two types of silage, fed to dairy cows. It was
found that the cows on the mixed silage ate more of it (on
a dry matter basis) produced less and better milk. Results
obtained at other stations in feeding cowpea silage and soja
bean silage are summarized on p. 173.
In section V titled “Miscellaneous fodder crops” (p.
188-90) is a large table (p. 188) showing the composition
(both “original substance” and “dry matter”) of these crops,
including 8 legumes. The “Green soja bean” contains
65.54% water in the “original substance.” The dry matter
contains crude ash 9.27%, crude protein 6.55%, crude fibre
23.41%, nitrogen-free extract 44.28%, fiber extract 6.46%,
nitrogen 2.65%, phosphoric acid 0.65%, and potash 1.86%.
In the subsection on “Leguminous crops” (p. 189) we read:
“Soja Beans (Soja hispida; Glycine hispida). This crop has

279. Lindley-Cowen, L. Western Australia Bureau of
Agriculture. ed. 1897. The West Australian settler’s guide
and farmer’s handbook: Descriptive notes on the agricultural
areas and crown lands open for selection... Perth, Australia:
Bureau of Agriculture. E.S. Wigg & Son, Printers. 22 + 818
+ 23 p. Issued in 6 parts. See Part 1, p. 447-48. Edited by L.
Lindley-Cowen, Secretary.
• Summary: Chapter 3, titled “Fodder and forage plants
(Exclusive of grasses)” begins: “The bulk of the information
given in the following pages is taken from Bulletin No.
2, issued by the United States Department of Agriculture,
division of agrostology. Numerous other plants are
mentioned in the bulletin, but only those have been selected
which it is considered might be successfully introduced into
this colony.”
In this chapter (which is mostly about legumes, with the
plants listed alphabetically by scientific name) is a subsection
(p. 447-48) on the soja bean. It starts with a large illustration
(line drawing), “Fig. II.- Soja bean (Glycin [sic, Glycine]
hispida) which shows the upper part of a soybean plant with
leaves, pods, and a flower.
It continues: “Glycine hispida (Soja bean; soy bean;
coffee bean. Fig. II)–An erect annual legume, with hairy
stems and leaves, which has been cultivated in China and
Japan from remote antiquity. It was long grown in botanic
gardens, but when the facts concerning its use as a human
food by oriental nations came to light about twenty years
ago, it was largely introduced into this country [USA]
and Europe, where thorough trials of its forage and food
value have been made. There are a large number of named
varieties, which vary in the color of their seeds and the
length of time which the plants require to come to maturity.
The seed is planted at the rate of half a bushel to the acre,
in drills 2½ to 3 feet apart, and cultivated about the same
as Indian corn. In Virginia, soja beans are planted between
the hills of corn, so that two crops are produced on the
same field at the same time. The yields of seed are often
enormous. Soja beans are fed to stock green, as silage, or as
hay. The haulms are rather woody, and do not make the best
quality of hay, but as either ensilage or green forage they are
unsurpassed. The hay contains from 14 to 15 per cent. crude
protein and 3 to 6 per cent. of fat. The beans contain from
32 to 42 per cent. protein, and from 12 to 21 per cent. of fat
in fresh material. When fed to milch cows, a ration of soja
beans increases the yield of milk, improves the quantity of
the butter, and causes the animal to gain rapidly in weight.
It is an excellent addition to a ration for fattening cattle. In
China and Japan, where the soja bean is an article of diet,
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substances similar to butter, oil, and cheese [tofu], as well as
a variety of dishes, are prepared from it. The yield of green
forage amounts to from 6 to 8 tons per acre, and of the beans
from 40 to 100 bushels. The feeding value of the bean has
been found to be greater than that of any other known forage
plant except the peanut.”
Also mentioned in this chapter are the peanut (p. 433),
astragalus (p. 434), Brassica napus (winter rape, rape,
dwarf Essex rape, p. 436-37), chick pea (p. 439), Cyperus
esculentus (chufas, hognut, ground almond, p. 440), lentil (p.
440), etc. Address: Perth, Australia.
280. Nesbitt, R.T. 1897. Composition of different kinds of
silage. Questions and answers. Publication of the Georgia
State Department of Agriculture 22:57-66. For the year 1896.
• Summary: Questions from Georgia farmers are answered
by R.T. Nesbitt. A table titled “Composition of different
kinds of silage” (p. 55) gives the composition of “Soja bean”
silage: Protein 4.1%, fiber 9.7%, nitrogen-free extract 6.9%,
fat 2.2%.
The soja bean is mentioned briefly on pages 56 and
57. The section titled “Soja beans” (p. 64-66) gives details.
Question: “During the Exposition I noticed in the Georgia
building a display of soja beans, which I was told were a
legume of exceptionally fine quality for stock feed. Please
give me all the information possible as to this crop. I would
like to know how it compares with our fieldpea, both as a
food and as a renovator of the soil. Also when to plant and
how to cultivate. What is the usual yield per acre?
Answer: “As an improver of worn soils, and a valuable
food for stock the soja bean ranks among our best crops. The
bean is richer in fat than any of our other grains, and stock
are very fond of the fodder. The latter if mixed with corn
in the silo furnishes a better balanced ration than the corn
alone.” An analysis from the USDA (as green fodder, dry
fodder, grain, and fertilizer) shows that, “as a fertilizer and
improver of the soil, and as a food, the soja bean takes rank
above our ordinary field or cow pea.” The terms “protein,”
“fiber,” “nitrogen free extract,” and “fat” are defined in
layman’s terms.
Groundpeas or Spanish groundpeas [probably
peanuts] are discussed on pages 54, and 57-58. Address:
Commissioner of Agriculture.

282. Smith, Jared G. 1897. Leguminous forage crops.
Yearbook of the United States Department of Agriculture p.
487-508. For the year 1897. See p. 495, 498-500. [2 ref]
• Summary: One section titled “The Soy Bean” (p. 498500) gives a long introduction to this crop. “The soy bean
(Plate XXXI, fig. 2, facing p. 494) has been cultivated as
human food and for green manure in China and Japan for
many centuries, but has only been brought to the attention
of American farmers as a forage crop within the last twenty
years. In Oriental countries various preparations are made
from the seeds, which take the place of meats and meat
products in the dietary of the people. Here, however, the
seeds are used only as cattle foods, or when parched, as a
substitute for coffee. They are especially rich in fats and
nitrogenous compounds. Of all legumes in cultivation the
peanut alone exceeds it in the amount and digestibility of its
food constituents.” Also discusses cultural practices, use as
hay and silage, chemical composition and digestibility of the
soy bean plant and seeds. “The crop should be cut for hay
from the time of flowering until the pods are half formed.
Later than that the stems are coarse and woody, and the
feeding value rapidly declines. One hundred pounds of soybean hay contains 88.7 pounds of dry matter.”
“The yield varies, according to soil and season, from
6 to 13 tons of green forage. The yield of seed varies from
as low as 15 to as high as 100 bushels per acre, the average
being about that of corn–from 25 to 40 bushels. This crop is
a heavy potash feeder, and requires fertilization with lime,
and with potash and phosphoric acid when grown on such
lighter soils as are deficient in these elements. The soy bean
is withal one of the most promising of the annual leguminous
forage crops, and, as before indicated, may prove of special
value in connection with Indian corn, the later supplying
the ‘roughness,’ the soy bean producing the digestible crude
protein necessary to make a complete and well-balanced

281. Phelps, C.S.; Bryant, A.P. 1897. Digestion experiments
with sheep. Connecticut (Storrs) Agricultural Experiment
Station, Annual Report 9:246-72. For the year 1896.
• Summary: Soy bean fodder was fed green to sheep in two
experiments (p. 254, 267-68). Soy bean meal was fed to
sheep with timothy hay. Table 72 (p. 248-51) shows that soy
bean meal, soy bean fodder, and each of their nutrients were
well digested. Note: It is not clear from this report exactly
what is meant by the term “soja bean meal.” It is probably
ground whole soybeans, uncooked.
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ration.”
An illustration (p. 499, drawn from a photo) shows
“Roots of yellow soy bean, grown at the Kansas Agricultural
Experiment Station in 1896 on land inoculated with an
extract containing the tubercle-forming bacteria.” There are
many tubercles on the roots.
Note: This is the earliest English-language document
seen (March 2003) that uses the word “bacteria” in
connection with soybean roots.
A photo (Plate XXXI, fig. 2, facing p. 494) shows
“Soy beans grown in Grass Garden, U.S. Department of
Agriculture, Washington, DC.” In the background is a
museum building.
Note. This is the earliest document seen (March 2016)
concerning the cultivation of soybeans in Washington,
DC. This document contains the earliest date seen for the
cultivation of soybeans in Washington, DC (1897, probably
spring). Address: Asst. Agrostologist, Div. of Agrostology,
USDA.
283. Spillman, Wm. J. 1897. Experiments with forage plants.
Washington State Agricultural Experiment Station, Annual
Report 6:16-26. For the year ending June 30, 1896. See p.
19, 22. 56 p. in report.
• Summary: Listed among the “Hay, pasture, and manuring
crops” sown the past year and under experiment by the
station were (p. 19): “Soy bean, Edamame” and “Soy bean,
medium green.” The author concluded: “Soy beans do not
come to blossom. Our seasons are too short for them.”
Note 1. This is the earliest document seen (June 2016)
concerning soybeans in the state of Washington, or the
cultivation of soybeans in Washington. This document
contains the earliest date seen for soybeans in Washington
state, or the cultivation of soybeans in Washington (1896,
probably about April or May). The source of these soybeans
is unknown.
Note 2. Chas. V. Piper, M.S., Botanist and Entomologist,
is listed among the staff of this station. Address: M.S.,
Agriculturist, Pullman, Washington.
284. Tisserand, E. 1897. An ideal Department of Agriculture
and Industries. Yearbook of the United States Department of
Agriculture. p. 543-54. For the year 1896. [1 ref]
• Summary: This is from the “Report of the Recess
Committee (House of Commons) on the Establishment of
a Department of Agriculture and Industries for Ireland”
(London 1897).
“M. Tisserand is universally acknowledged to be one
of the first authorities in Europe on agriculture and the
administration of aid to agriculture by the State, and the
French ministry of agriculture, of which he may be described
as the permanent head, has been to a large degree shaped by
his hand.”
Contents: Necessity for a department of agriculture.

Fundamental principles of a department of agriculture.
Methods of control in France. Encouragement of private
agricultural schools. Cooperative agricultural experiments.
Securing scientific assistants. The scope of a department of
agriculture. Functions of an Irish department of agriculture.
Divisions of ministry of agriculture. Qualifications of a
minister. Qualifications of heads of divisions. Consultative
bodies. Permanent scientific counselors. Councils of
agriculture, arts, and manufactures. Permanent technical
committees.
“Necessity for a Department of Agriculture: A first point
to be understood is that a ministry especially for agriculture
has become in our day a necessity, an imperious need in all
countries, whether they be States of old Europe or countries
newly opened to civilization. This arises from the fact that
everywhere nowadays agricultural and economical questions
have assumed a capital importance and dominate all others.
Everywhere man clings to the land; it is the earth that
nourishes him, and, like the giant Antaeus, he ever has need
to touch it, to feel it beneath his feet, in order to renew his
strength. It is a general sentiment that on the rational and
scientific culture of the soil depend to-day the existence and
power of nations.
“Formerly, tradition, handed on from father to son,
sufficed the husbandman for the advantageous utilization of
the soil. The methods of culture were simple; it called for no
great effort of the mind to till well, to regulate the rotation
of crops and the breeding of live stock. Everything went
on in a restricted circle, and the son, working as his father
before him had done, was able to live comfortably and bring
up a numerous family. To-day the situation is no longer the
same. In this extraordinary century, when everything has
been profoundly modified by steam, when distances have
disappeared, and the Australian with his wool, the Indian
with his corn,* (Footnote: * Reference is made here to the
native of British India, and the word “corn” includes grain of
every kind, with especial reference to wheat) the American
with his cattle and his dead meat, can reach the markets of
Europe at less cost than it took the farmer of Yorkshire at the
beginning of the century to get his produce to London, old
methods and paternal traditions have become insufficient
for the struggle which has to be carried on against foreign
competition. It is no longer the struggle for life between man
and man which is in question; it is the struggle for existence
between industry and industry, between agriculture and
agriculture, between country and country.
“The struggle which agriculture has to sustain is all the
more intense and severe because it has been less prepared
for it. The formidable transformation brought about by the
progress of railways, navigation, and the telegraph has had
a greater effect on agriculture than on any other industry,
because it has been surprised, so to speak, in the midst of the
calm and quietude which it had been enjoying. It is no doubt
a great boon to humanity that the products of the earth may
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overflow with an extreme facility from the regions in which
they abound to the countries that need them; that every
individual is assured his daily bread, and has no longer to
fear the horrible famines which in other times periodically
decimated the population; that, thanks to Australian wool
and to the vast pasturages of the New World, the working
man can obtain cheap clothing and cheap food to protect
him against infirmity and give him health and strength. But
if these are results to be thankful for from the humanitarian
point of view, it is nevertheless true that they have had upon
agriculture, through the general lowering of the prices of
produce, an action which has placed it in a critical situation,
and which has thrown the cultivators into confusion and
brought discouragement and despair among the rural
population. All thoughtful minds, the public powers, and
Governments are occupied with these considerations. In all
directions it is felt that the agriculture of Europe is like an
old and leaking ship, tossed and buffeted about upon a sea
of breakers, and that, to save it from foundering, it needs to
be steered by abler hands and navigated by pilots who will
join to a thorough practical training a profound and extensive
scientific knowledge.
“It is under the influence of these apprehensions and
menaces and in the face of an abnormal and critical situation,
in the hope of thus discovering and applying a remedy to
an evil whose intensity goes on increasing, that there has
come into being in almost every country the idea of creating
a ministry of agriculture. This is a response to an imperious
need. It is certainly not that the ambition of one more man
may be satisfied, that we may have one minister the more,
one politician the more, in the councils of Government and
in the deliberative assemblies, that this idea has taken life. Its
evolution has a higher reach and significance. ‘Ministry of
agriculture’ means an appeal for the help of all, a grouping
and marshaling of the strength, the energies, and the wills
of all, toward a determined and definite end–the raising up
of agriculture. It means for the man who is placed at the
head of such a ministry the obligation to study the needs of
agriculture, to surround himself with the necessary assistants
for the purpose, to cause the extent of the problem to be
understood, to seek for practical solutions, to point them out
to the Government, and to persuade Parliament to pass them
into law.
“The necessity for a ministry of agriculture being thus
demonstrated, let us consider what the character, or, better,
the spirit, of such an institution ought to be.
“Fundamental Principles of a Department of Agriculture:
There are those who let themselves believe that a ministry
of agriculture ought to be a sort of Providence on which
all might lean, and which could work miracles, to which
it would only be necessary to apply to obtain remedies for
all evils and boons for everybody. Others ask that it should
centralize everything, absorb all the services, and take upon
itself the functions of private individuals and voluntary

associations.
“Beware of these ideas and these fallacies. A ministry of
agriculture ought to have for its essential and fundamental
principle never to run counter to private or collective
initiative. Far from that, all its efforts ought to tend to
awaken the spirit of initiative and independence, and to
stimulate and develop it among the agriculturists themselves.
It ought to aid the weak, animate the indifferent, and stir
up the courage of those who are tempted to let themselves
be cowed by difficulties. The agriculturists must be made
to understand that the improvement they desire depends as
much on themselves as on the ministry, if not more so; that
the latter must be powerless without their help; that they
will receive succor from the State in proportion as they
themselves put forth energy and labor; and that it is only
by the united efforts of all concerned that progress can be
brought about.
“The ministry of agriculture, instead of substituting its
own initiative for that of the cultivators or interfering with
their independence and that of their associations, ought to
second free action on their part as much as possible.
“To take some examples: A ministry of agriculture,
whether by means of special laws or special encouragements,
such as subsidies, subventions, medals, etc., should foster
with all its power the combination of agriculturists–wherever
such organizations do not already exist–in agricultural
societies, consultative chambers, societies for insurance
against mortality among stock and other calamities, societies
for land improvement, cooperative societies (syndicats
agricoles) for the purchase of manures, seeds, machines, etc.,
and for the sale of agricultural produce, credit societies, and
institutions for mutual succor and assistance. It ought to do
its utmost to encourage such societies, to live side by side
with them, to come to their support whenever it is necessary,
and to lend them the help of its agents. It ought to inform the
cultivators on all facts having a bearing on their industry, and
to point out new methods and discoveries by which they may
increase their crops, and protect them advantageously against
parasites, noxious insects, microbes, etc.” (Continued).
Address: Councilor of State and Director of Agriculture of
France.
285. Tisserand, E. 1897. An ideal Department of Agriculture
and Industries (Continued–Document part II). Yearbook of
the United States Department of Agriculture. p. 543-54. For
the year 1896. [1 ref]
• Summary: (Continued): “Encouragement of Private
Agricultural Colleges: Even in the field of agricultural
education private initiative is by no means to be despised,
and may effect great things. If the ministry of agriculture
has to occupy itself with creating, organizing, and keeping
up the great public schools, the establishments for scientific
research, the technical laboratories, and with the appointment
and endowment of the professors charged with instructing
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the cultivators and carrying the light in all directions,
there are cases in which the State may find a useful ally in
private industry. Thus, in France we have found the means
of making out of certain well-placed and well-managed
farms excellent little practical schools. We give them, as
the case may be, one or two experienced masters, and
allow the manager of the farm a few hundred francs for the
maintenance of four or five apprentices. For an expenditure
of from 3,000 to 4,000 francs per establishment, we thus
have some admirable little schools of dairying, cheese
making, silkworm culture, bee keeping, etc.
“Cooperative Agricultural Experiments: Again, it
is with the assistance of skillful farmers that the French
administration establishes every year from 3,000 to 4,000
example plats (champs de demonstration), in which the
agriculturists can see with their own eyes the trials of the best
kinds of crops and the use of the most appropriate manures.
It costs the ministry in the purchase of seeds, manures,
and implements and the expense of superintendence some
150,000 to 170,000 francs a year to give to all our peasants
a living illustration of the progress which may easily be
realized by each of them. These example plats may be
changed about so that their lessons may be brought within
everybody’s reach, even in the most remote corners of the
country. The professors of agriculture explain in sight of each
field the results obtained, and point out the improvements to
make. Few institutions have brought about greater or more
rapid progress among the class of small cultivators. I can not
too strongly urge you to have recourse to them.” Address:
Councilor of State and Director of Agriculture of France.
286. Rural New-Yorker. 1898. Balanced ration from homegrown fodders: a Connecticut dairyman wants help (Letter to
the editor). 57(2501):4-5. Jan. 1. Oversize.
• Summary: The letter to the editor begins: “How can I
utilize the following fodder crops to best advantage in
feeding milch cows? I have 10 cows in all; eight now giving
milk, one due to calve soon, and one not due until spring
or early summer.” His crops include “Soja beans from onequarter acre.”
The reply comes from C.S. Phelps of the Storrs (Conn.)
Experiment Station, who states: “Better Buy Some FleshFormers. It would be impossible to compound a ration from
the food stuffs given by your correspondent, that would be
especially valuable for milk production. There is too great a
lack of flesh-formers or protein in all of the materials except
the Soja beans. If the latter are the seed, they are highly
valuable, standing next to cotton-seed and new process
linseed meals, in percentage of protein. We are coming more
and more to believe, in this country, that protein is the allimportant ingredient in milk production,... The following
rations will supply about the proper amount of protein for
cows of 700 to 900 pounds, live weight:” One of the items in
the table is 2 pounds “soy bean meal” [which is not defatted].

In a 2nd answer, the soja bean is mentioned twice on
page 5. Address: Connecticut.
287. Washington Post. 1898. Big garden for grass: Results
from government experiments in Tennessee. Jan. 9. p. 19.
• Summary: “Assistant agrostologist Jared G. Smith writes
how seeds of the world have been utilized at Knoxville.” “In
addition to the grasses there were about a dozen varieties
of soy beans and some thirty or more named strains of
cowpeas... Cowpeas are, of course, well known in all the
Southern States, and the soy beans are being grown each
year on a larger scale. All of these latter plants belong to the
leguminous family. They are crops which derive nitrogen
from the air, and which enrich the land” by fixing it “in
the soil in a form that may be readily used by succeeding
nitrogen-hungry crops. The leguminous plants are the best
soil renovators, supplying humus as well as nitrogen, and
their cultivation deserves to become far more extended than
at present.”
288. Farmers’ Review (The). 1898. Cow peas and soja beans.
29:20. Jan. 12; 20:36. Jan. 19. [1 ref]
• Summary: This article is a summary of Davenport 1897,
Illinois Agric. Exp. Station Circular No. 5. The Farmer’s
Review is published in Chicago.
First cited by Hymowitz. 1986. Bibliography of early,
previously uncited publications on soybeans in the United
States. 2 p. Unpublished.
Address: Chicago, Illinois.
289. Otago Witness (New Zealand). 1898. Farm notes: A new
fodder plant–The soja bean. Jan. 13. p. 7.
• Summary: From The Australasian: “The fodder plant
that has attracted more attention than any other among the
farmers of the United States during the last few years is
the soja bean. It has not advanced into public notice as the
result of any boom, but is rapidly coming into the foremost
place purely on its merits. It has been principally grown
in what is known as the ‘corn belt,’ sometimes with maize
but often as a single crop. It thrives on the uplands, but
naturally gives heavier yields on the rich river flats. What
should make this fodder plant worthy of the attention of
Australian agriculturists is the fact that it withstands droughts
admirably, and yields a fair crop even in a very dry time
when the maize proves a failure.
“According to reports, the soja bean is most valuable for
feeding off stock on the ground, one practice being to fatten
cattle, sheep, or pigs on them when the maize cobs have been
harvested. Owing to the large amount of oil it contains the
soja bean is extremely fattening, while the plant is regarded
as equal to clover hay in feeding quality. The testimony of
farmers and experimental stations is so greatly in favor of
this plant that it should be worthy of trial at the hands of
Australian farmers. The evidence given on this plant points
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to its being a most valuable fodder for dairy stock.
“Mr. R.Y. Gaines, of Virginia, says:–’In 1884-85
and 1886 I made experiments that demonstrated the
adaptability of the soja bean to our soil and climate, as
well as its inestimable value as a food product, What was
then pronounced by many as Utopian and chimerical are
now demonstrated facts.’ He says it as entirely owing to
the cultivation of the soja bean that he was able to keep his
head above water in these hard times. The Massachusetts
Experiment Station, in reporting on the feeding quality of
the soja bean, says:–”They are probably the richest known
vegetable substance... A hundred pounds of shelled corn
contains 4.5 lb of fat. A hundred pounds of soja beans
contains 18.9 lb of fat. They require less labor to cultivate
than corn, will make more feed on poor land, and on rich
land will treble the feed value of corn.’
“Mr. J. Beetwood, writing to ‘Swine Husbandry,’ says:
‘I have threshed over 100 bushels of soja beans from one
acre of rich river flat. It is the best feed for hogs we know of,
making the firmest and fattest pork.’
“Mr. E.S. Wilson, of Illinois, writing to ‘Coleman’s
Rural World,’ says:–’It is certainly a grand forage plant. I
have known it to stand in water for three weeks and yet come
out and make a good crop. This season, with the weeks of
drouth and high temperature, every bush was full of beans,
the feeding value of which is rated the same as cotton seed.
Its threshed straw in Herbert Myrick’s feeding chart is rated
as high as clover hay, and a crop on good land will make two
tons of straw per acre.’ On land that has been cropped for
half a century it has yielded 26,650 lb of green fodder per
acre cut for silo.
“Mr. Morris, of Illinois, writing to ‘Coleman’s Rural
World,’ says:–’Owing to the large amount of oil it contains
it is slow curing and must be thoroughly cured to keep. For
forage I cut as soon as the leaves begin to fade; when the
beans are dry store in barn.’ There are several varieties of
the bean in cultivation, the best known being the mammoth
[Mammoth] and the dwarf. Mr. Morris gives the following
directions for harvesting the crop:- ‘The dwarf beans must
be cub with a corn knife. Take a stick 20 in long in the left
hand, with it bend the plant to the left, and cut the plant at
the surface of the ground with the knife. To harvest the larger
varieties, if for feed, let the leaves begin to turn yellow at
the bottom of the plants, and cut with a mowing machine or
table rake. Let them stand for a day or two, then bunch into
small cocks. After four or five days bunch into larger cocks,
and let stand until the beans get dry in the pods. It will take
10 days. To cut for a seed crop, let stand until the leaves all
turn yellow. The seed crop must be carefully dried before
putting into bulk, as heat would endanger the vitality of the
beans. The plant is extremely hardy, and is said to be able to
hold its own against flood, frost, drought, grass, and weeds.
Curiously enough, the soja bean was cultivated in America in
small quantities for many years before its value as a fodder

plant was discovered.
“In Victoria [Australia] soja beans have been cultivated
on a very small scale for the last 10 or a dozen years [i.e.,
since about 1888 or 1886], but never on a scale to test its
value as a fodder plant. A few farmers in Gippsland [a
rural region in Victoria, Australia, stretching just east of
Melbourne to the New South Wales border] cultivate it
for supplying seed to the Melbourne seed houses, but the
demand is extremely small. The soja bean is small, scarcely
half the size of the smallest pea [sic] in cultivation. It is
smooth-skinned and not nearly as hard as the English horsebean.”
290. Wallaces’ Farmer and Dairyman. 1898. The superior
value of large, heavy seeds. 23(7):123. Feb. 18.
• Summary: “The Yearbook of the Department of Agriculture
for 1896 contains a very valuable article giving the results of
the experiments conducted by the Department of Agriculture
for the purpose of determining the comparative value for
sowing of large, heavy seeds as compared with the small
and light seeds. The experiments were conducted in the
greenhouse where every process could be under complete
control and accurate comparisons made. The seeds used were
beans, soja beans, peas, rye, barley, wheat, and oats. The
seeds were carefully separated into two lots, one of heavy
and the other of light, the individual seeds of each having
approximately the same weight. These seeds were planted
in pure sand, and the plants were given equal amounts
of a culture solution which contained all the necessary
elements of plant food. They were kept from first to last
as far as possible under identically similar conditions, and
measurements and photographs were made from time to
time.
An illustration shows: “Soja Bean–Four typical plants
photographed at the close of the experiment, the two at left
from heavy and the two at right from light seed.”
Conclusion: Large, heavy seeds produce larger, higher
yielding plants.
291. Chicago Daily Tribune. 1898. Great is kaffir corn...
Value of the soy bean. March 21. p. 4.
• Summary: “There is still another food coming into
cultivation in Kansas and Nebraska that will have an
important effect probably on agriculture in those states. The
food is the soy bean, a Japanese product that was brought
to this country in 1890. This bean has the peculiar property
of being able to supply certain qualities that are lacking in
all varieties of corn as a fattening product. It is a little black
bean that has been grown for centuries in Japan, and takes
its name from a sauce into which the beans are made in that
country. None of the ordinary fodder plants of this country
compare with the soy bean in nutritive qualities. As a food
it is equally attractive to human beings as to live stock. It
compares favorably with the ordinary bean for table use.”
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Then summarizes the following experiment in which 12
pigs were fed rations based on varying proportions of Kaffir
corn and soy beans: Georgeson, C.C.; Burtis, F.C.; Otis, D.H.
1896. “Feeding experiments.” Kansas Agric. Exp. Station,
Bulletin No. 61. p. 147-60. Nov.
292. Henry, W.A. 1898. Feeds and feeding: A hand-book for
the student and stockman. Madison, Wisconsin: Published by
the author. vi + 657 p. See p. 161-62, 209. March. Index. 23
cm. [4 ref]
• Summary: In Part II, “Feeding stuffs,” Chapter 9, titled
“Minor cereals, oil-bearing and leguminous seeds” states (p.
161): “229. Soja (soy) bean.–This Japanese plant flourishes
in the Southern states and as far north as Kansas. In Japan it
serves for human food, but in this country it is used only by
stockmen. Like all leguminous seeds, the soja bean is rich
in protein, standing perhaps at the head of the list; unlike
many in its class, it is also rich in oil. Because the seeds
must be gathered by hand, the plant has generally been used
only for forage. At the Kansas Station this plant gave yields
ranging from 12.5 to 19 bushels of beans per acre. At the
Massachusetts Station a comparative test of soja-bean meal
with cotton-seed meal terminated in favor of the former for
milk and butter production.”
Chapter 12, titled “Leguminous plants for green forage
and hay” states (p. 209): “310. The soja (or soy) bean.–
According to Georgeson (Prairie Farmer, 9 Nov. 1895), the
soja bean has been grown for six years with success at the
Kansas Station... The yield is better than the navy or field
bean. If made into hay, as much as three tons per acre may be
secured from a field of soja-bean plants. This plant is gaining
friends at the South, but is too tender to be generally useful
at the North in competition with red clover and alfalfa.”
The Appendix contains several tables in which soy is
mentioned: 1. “Average composition of American feeding
stuffs” (p. 620-24; see p. 621-23 for soja bean meal, hay,
straw, and silage). 2. “Average digestibility of American
feeding stuffs, with additions from the German tables” (p.
625-30; see p. 626, 628-29). 3. “Average digestible nutrients
and fertilizing constituents in American feeding stuffs” (p.
631-34; see p. 632-34).
The Glossary (p. 642) defines: “Soja bean, or soy bean.
Soja hispida.” It also defines: Legumes. Nitrogen-free
extract. Nutritive ratio. Oil meal (“linseed cake reduced to
meal by grinding”).
Note 1. There is no indication in this book that soybeans
have yet been grown in Wisconsin.
Note 2. Gluten is discussed in this book as follows:
Gluten meal (p. 351-52). Gluten feed compared with corn
meal and bran (p. 414-15). Gluten meal compared with
cotton-seed meal (p. 415). Gluten meal and corn compared
with wheat (p. 558). However, the terms “gluten meal” and
“gluten feed” are not defined.
Note 3. This is the earliest English-language document

seen (Aug. 2016) that contains the term “oil-bearing” (or “oil
bearing”) in connection with soy beans. Address: Dean of the
College of Agriculture, and Director of the Wisconsin Agric.
Exp. Station, Univ. of Wisconsin.
293. Morrow, George E.; Bone, J. Hayes. 1898. Field Crop
Experiments, 1897. Oklahoma Agricultural Experiment
Station, Bulletin No. 33. 18 p. March. See p. 16-17.
• Summary: The section titled “Cow peas and soy beans”
(p. 16-17) states: “Soy beans drilled in rows 15 inches apart
gave 611 lbs. seed per acre; in drills 30 inches apart the yield
was only 218 lb per acre. The 1896 yield was at rate of 246
lb per acre.
“Neither in yield of beans nor in growth of stalks have
the Soy beans done as well at the Station as reported from
other Stations further north.”
Page 17 also contains a brief discussion of chufa
(“belongs to the sedge family and produces a small tuberous
root which has been recommended as a hog food”) and “peanuts,” both of which were tested at the Station last season.
Address: 1. M.A., Director of the Station and Agriculturist;
2. B.S., Asst. Agriculturist. Both: Stillwater, Oklahoma.
294. Stubenrauch, A.V. 1898. Notes on small cultures.
Partial Report of Work of the Agricultural Experiment
Stations of the University of California p. 240-45. For the
years 1895-96; 1896-97. March. See p. 345.
• Summary: “An attempt was made during the season of
1896 to test the adaptability of a few select species of plants
to the Paso Robles climatic conditions, in order to find, if
possible, some ‘new crop’ that farmers could raise with
profit.”
Page 345: “The Japanese Soja beans fail, except under
heavy irrigation.”
Note 1. This station is located one and one-half miles
north-northeast from Paso Robles, San Luis Obispo County.
Elevation nearly 800 feet above the sea.
Note 2. This is the earliest mention of soy beans
(under any name) we can find in any of the early California
Agricultural Experiment Station annual reports. Address:
Foreman, Southern Coast Range Culture Sub station, Paso
Robles, California.
295. Hickman, J.F. 1898. Special notices by A.I. Root:
Vegetable-plants. Gleanings in Bee Culture 26(7):244. April
1.
• Summary: “There seems to be quite a demand this spring
for the soja bean, and most dealers are holding it at from
$2.50 to $3.00 a bushel. We have just succeeded in getting 20
bushels from the South, where it was grown, so that we can
furnish the seed at the low price of $2.25 a bushel. We have
just filled an order from our Ohio Experiment Station for 10
bushels. Here is what Prof. Hickman says in regard to it:
“I am thinking now of trying the soja bean on a larger
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scale than ever before, as a crop to plow under, putting them
on this spring instead of oats, and plowing down for wheat
this fall.” Address: Ohio Agric. Exp. Station, Wooster, Ohio.
296. Ludington Appeal (Michigan). 1898. Farm and garden:
Matters of interest to agriculturists. April 14. p. 5.
• Summary: The section titled “Some wheat experiments”
begins: “At the Kansas experiment station some experiments
have been carried on in wheat culture, and the following
summary is published in bulletin 71:”
“5. The rotation experiments in which wheat was
followed by some leguminous catch catch-crop, sown as
soon as the wheat is harvested and removed or plowed under
in time to again sow the ground to wheat that same fall, have
only just begun, the past year being the only season in which
wheat has been grown on this plan. The wheat seeded on
soy-bean stubble gave the best yields.”
297. Georgeson, C.C. 1898. The Japanese soy bean. Prairie
Farmer 70(17):1. April 23.
• Summary: “H., of McLean Co., Illinois, writes: ‘Please tell
us about this bean; what is its value for hog feed as pasture?
It Is recommended for this purpose in Kansas; does it do well
here? What is the yield; how much seed is sown per acre;
what is the price of seed and where is it obtained? Tell us all
about it. Also will the Jerusalem artichoke do well on land
too low for corn? Sometimes the land is flooded during the
spring storms. How about artichokes for hog feed?’
C.C. Georgeson answers: “The soy bean is a leguminous
plant imported into this country from Japan. It is an upright,
stocky grower, attaining a height of from one and one-half
to four feet, according to the variety and quality of the soil.
The writer has grown this bean successfully at the Kansas
Experiment Station for the past eight years, and it has
likewise done well in Iowa, Pennsylvania, Massachusetts and
even in Wisconsin. There is therefore, no doubt but that it
will also succeed in any part of Illinois. It is, however, only
the earliest varieties, those which will mature inside of four
months, that can be profitably grown in the Northern states;
the late maturing sorts, will be killed by frost before the
beans are full grown. The value of the soy bean is wholly due
to its extraordinary richness in nitrogen. As is well known,
nitrogen is the most important element of nutrition for both
plants and animals. This plant has greater nutritive value than
any other cultivated plant. The ripe beans are much superior
to linseed oil meal for feeding purposes, while hay made
from the plant is equal to bran in feeding value. Like other
leguminous plants it is a nitrogen gatherer, and consequently,
the roots and stubble enrich the soil in this element.
“As to the value of this bean for hog feed, I can not do
better than give the substance of an experiment conducted
by me at the Kansas Station. Twelve pigs were divided into
four lots of three head each, and all were fed for 126 days
under identical conditions, except as to feed. They averaged

about sixty pounds per head. One lot was fed on Kaffir corn
meal to which was added one-third as much shorts during
the last seven weeks of the experiment. This lot gained 191
pounds. Another lot was fed a mixture of two-thirds Kaffir
corn meal and one-third soy bean meal [ground whole
soybeans] during the whole period, and they gained 547
pounds, or nearly three times as much. Still another lot was
fed corn meal, and for the last seven weeks two-thirds corn
meal and one-third shorts, as in the case of lot one, they
gained 306 pounds, while a fourth lot fed two-thirds corn
meal and one-third soy bean meal gained in the same time
554 pounds; the difference in these gains must be attributed
to the superior feeding quality of the soy bean meal. I have
likewise data, too extensive to quote here, which shows that
the crop can be pastured down in the field by hogs, with
excellent results. I have also fed both hay and ensilage made
from this plant, with satisfaction. It will thus be seen that
the soy bean is a valuable crop in whatever form it is used,
both for feed, and as a fertilizer. Another valuable feature
of this crop is that it can be grown as a second crop after
wheat or oats, if it is put in as soon as these are harvested.
It was my practice, for several years, at the Kansas Station,
to plow the stubble ground as soon after harvest as possible
and drill it to soy beans, and I have repeatedly harvested a
mature crop before frost from beans planted early in July.
This can be done anywhere where the frost holds off until
near the middle of October. I planted the stubble ground to
beans even when there was no prospect of maturing the crop.
The green crop was then either pastured off by hogs, or more
generally cut and cured for hay, in either case it paid well for
the labor. When the crop was removed early enough to put
in winter wheat, it left the ground in excellent condition to
sow without further plowing, while the culture of the beans
suppressed the weeds that usually befoul stubble ground.
“The culture is simple. To make sure of a crop of seed
they should be planted in the latter part of May after corn
planting is over. Drill them in rows from two to three feet
apart, according to the size of the variety and the fertility
of the soil; drill them with any machine which will drop a
bean about every two inches along the row, a bean planter
is of course best, but a corn planter will do, and I have had
excellent success with a common wheat drill on which all
but the first and fifth feeds were stopped up; half a bushel
to three-quarters to the acre is enough when grown for
seed; if wanted for feed put in a bushel or more. Give them
shallow culture, and keep the weeds under; in the struggle
for existence they are no match for crab grass and the coarser
weeds and they suffer in proportion as these are allowed to
dispute the ground with them, for this reason they fail when
sown broadcast, except on land practically free of weeds.
“The short, hairy pods will form in great numbers from
the ground to the tip of the stem. If wanted for seed they
should be left till the leaves have about all fallen off; then
cut them with a bean harvester, if one is available, if not,
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have the blacksmith fasten a corn knife, or similar piece of
steel with knife edge, to the shanks of a common two-horse
cultivator and draw it along the row so as to cut the stalks
one inch below the surface of the ground, put the knife
slanting so it will have a cutting action. I have found a homemade bean harvester of this pattern quite satisfactory. When
cut, rake the stalks into windrows and fork them up into tall,
narrow cocks to dry. When the pods begin to pop open and
scatter the beans, haul them under shelter and thrash them
out. A bean thrasher, if one is available, is of course best, but
a common thrashing machine will do. It must be run at slow
speed, and the concave must be removed and replaced with
boards, or the beans will break too badly. If wanted for hay,
cut the crop with a mower when the beans in the pods are
nearly full grown, and cure as you would a rank growth of
clover.
“It is a difficult crop to cure, the leaves crumble badly
when too dry, and the hay will mold if not dry enough; but
well cured it is equal to bran, pound for pound, and much
relished by cattle. The crop can be cut green and put into the
silo, but when put up by itself the silage is rather watery. It
makes a pleasanter feed if an equal quantity of corn, well
on toward maturity, is cut up with it; or a little good straw
can be cut up with it to absorb the excess of moisture. I have
found soy bean silage much relished by dairy cows, and it
materially increased both the quantity and the quality of the
milk.
“Now as to yield. I have raised eight bushels clean seed
to the acre as a second crop on poor ground, after wheat.
When planted in May they have yielded from eighteen to
twenty bushels on poor ground, and I have heard of yields
of forty bushels per acre on rich soil. I have raised three tons
of good hay to the acre, and six tons of silage. For hay and
silage some late, rank-growing sort can be used; for seed the
variety known as the Yellow Soy is the best for the Northern
states, because it is early and a good yielder.
“Grasshoppers and rabbits are very destructive to this
crop and where numerous may damage it seriously.
“It is probable that all large seed houses keep the
soy bean in stock by this time. Now as to the questions
concerning the Jerusalem artichoke... C.C. Georgeson.”
298. Packer, E.H. 1898. Bread for diabetics. New England
Medical Gazette: A Monthly Journal of Homeopathic
Medicine 33(4):156-58. April.
• Summary: This article begins: “The desirability of a
special diet for diabetics has long been recognized. Together
with other foods various substitutes for the commonly used
breadstuffs have been proposed. Among them Soya bean
meal [flour] and its products have found especial favor, as
will be shown by reference to the following authorities: “At the Berlin Medical Congress, held in 1890, Dr.
Dujardin Beaumetz said: ‘The essential thing in the treatment
of diabetic patients is the regulation of diet, and the entire

replacement of carbohydrates by fatty food.’ He advocated
the use of Soya bread and biscuits as the most desirable
diabetic food. Again, Dr. C.W. Purdy, in the Guy’s Hospital
Gazette of February 28, 1891, reviewing ‘Diabetes: The
Causes, Symptoms, and Treatment,’ makes especial mention
of the Soya bean, which, he says, has lately been tried with
great success by Dr. Hale White, and urges the profession to
endeavor to get rid of the sugar of diabetes by diet alone.”
“I quote from a report on Soya bean flour, by Prof. John
Attfield, London, which gives an interesting statement of its
constituents:–”
“Nitrogenous or flesh-forming materials in 100 parts,
41.24; fatty or warmth-giving material, 13.70; other warmthgiving substances (cellulose, starch, or sugar), 30.36;
phosphatic or bone-forming material, 4.81; other natural
mineral matter, 0.52; moisture, 9.38.” From the Lancet;
“Ordinary bread, sugar, 331; brown bread much toasted, 178;
gluten bread, 101.”
“The great drawback to the use of Soya bean and its
products lies in the fact that it is generally unpalatable.”
The writer’s experiments show that a highly nutritious
and very palatable bread can be made using peanut meal
instead of soya. He gives a USDA analysis of peanut
meal. “From the above it is evident that the peanut is more
nutritious than the Soya bean. In parenthesis it may be said
that peanut meal can be obtained from the Joseph Burnett
Co., No. 36 India Street, Boston, Massachusetts.” Address:
M.R.C.S. Eng.
299. Farm, Field and Fireside (Chicago, Illinois). 1898.
Growing soy beans. 21(19):583. May 7.
• Summary: “J.E. Hall, Missouri, asks how to grow soy
beans, when to plant, how much seed to the acre, how to
cultivate and harvest them.
“Perhaps we can do no better in answering these
questions than to quote from a recent article of Prof. F.C.
Bartis, of the Kansas Experiment Station, where these
beans have been raised for several years and a number of
experiments carried on with them. This article was printed in
the Industrialist [Manhattan, Kansas], the college paper:
“The soy bean is a legume, hence a nitrogen gatherer,
and will do much better on a poor, thin soil than many other
plants under similar conditions; but for a paying crop of
grain, it is best to select a soil of medium fertility at least;
and for the maximum yield of grain, the richest and deepest
soil will be needed, and the extra yield of grain will pay for
the chance afforded. Foul land should be avoided, as it will
require hard work to keep the weeds out, which may increase
the cost of cultivation beyond the profitable point.
“The soil should be so handled as to have it in fine tilth
and free from weeds at time of planting. Less labor will be
required in the future cultivation of the crop if the weeds are
kept down somewhat during the spring with the disc harrow,
and the ground plowed just before planting, and in this case
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it must he thoroughly harrowed and leveled. This method
gives the weeds such a backset that is preferable to fall
plowing.
“Seeding and Cultivation: Although proof against
an ordinary spring frost, they thrive much better when
the weather becomes settled and warm. There is really a
disadvantage in seeding before the middle of May, and it
may be delayed until the last week in June, and still mature
a crop of grain. Seeding before the middle of May does not
seem to hasten the time of maturing materially, but makes
the period of cultivation longer and more expensive, with in
increase in yield of grain.
“Other ways than seeding in drills and cultivating have
been a total failure with us, and we cannot recommend
broad-casting. Drill in rows as close as can be cultivated
with a two-horse cultivator. While close planting will give a
larger yield, the extra trouble in cultivating will overbalance
the gain. Rows thirty-two inches apart can be worked with
most cultivators. The plants should stand from two to three
inches apart in the row. For such seeding it will require thirty
to forty pounds of seed per acre. A common grain drill with
part of the holes closed is a handy implement for drilling
them in, as two rows can be seeded at the same time. Some
have succeeded in using the corn drill. In cultivating use a
cultivator with small shovels so as not to throw up ridges,
which will bother in harvesting, and thus also avoid covering
up some of the pods that grow very close to the ground.
“Harvesting and Threshing: A peculiarity of the ripe
pods is their cracking open in the hot sun, making the
harvesting and handling a point to be watched closely
and attended to at the proper time. The medium varieties
generally mature during the last week in Autumn or the first
week in September. The pods turn brown as they ripen, and
the cutting should be started on a large patch when two thirds
of the pods have changed color. We have used two methods
of harvesting that are practical for large patches. A self-rake
reaper does the work very speedily, keeps the beans clean
and leaves them in convenient bunches for further handling.
This method will leave a few pods next to the ground
uncut, but the time saved will make up for these, and if it is
practicable to turn hogs in they will pick these up clean. The
second method is probably in reach of more farmers, but will
prove a little more expensive and disagreeable. A common
cultivator is rigged up with two horizontal knives, bolted
to and extending out from its inner shanks, so as to run just
below the surface of the ground and cut the beans off as does
the regular bean harvester. The stalks can then be gathered
in piles with rakes or forks, or with a horse rake; but using
the horse rake involves hand cleaning. Varying with the
condition of the beans and the weather, as a rule the cocks
should be left in the field several days before threshing.
During this time they should be watched very closely, as a
day or two of hot, dry weather may cause much shattering of
the pods. By putting in all blank concaves and running the

machine slowly, a common thresher will thresh the beans
nicely without much cracking. Soy beans do not crack so
easily as navy beans.
“Yield and Uses: During the last eight years on the
station farm the yield of grain of the soy bean has been
from ten to twenty bushels per acre. The past winter the
college has used its surplus seed for feeding experiments.
Several hundred bushels of seed have been sold over the
state by private parties this winter, but the demand for
seed has exhausted the supply. As a catch crop, after wheat
or oats, soy beans have proven very successful, and this
will probably be the most universal use made of them in
the future. At this station in 1896 a yield of eight bushels
of soy beans per acre was harvested from twenty acres
of wheat ground that was seeded the last of June. The
wheat was promptly removed and the ground plowed and
thoroughly harrowed. The beans came up readily and made
a rapid growth. In the fall the ground was in fine condition
for another seeding of wheat if it had been desired. If the
weather turns off extremely dry the growth of beans will be
small and disappointing; but even in a case of total failure,
the land will have had an early plowing, which is a most
important thing for a succeeding wheat crop. Our feeding
experiments with soy beans in the past have been mostly
with pigs, but at present they are being tested as a dairy feed.
They are excellent to crowd or put a finish upon fattening
hogs at any age, but they can be most economically fed to
shoats or weaning pigs. With young pigs a feed of corn meal
with an addition of one-third soy bean meal will produce
50 to 100 per cent greater gains than can be obtained by
exclusive feeding of corn.
“Notes: If our Missouri inquirer for soy beans lives
near a railroad line that connects with Lawrence, Kansas,
Barteldes & Co., seedmen of that city, deal in seed soy
beans.”
Note 1. This is the earliest document seen (Nov. 2016)
that uses the term “catch crop” to refer to soy beans. A catch
crop is one that is grown as a substitute for a staple crop that
has failed, or one that is grown as an intermediate between
two crops in an ordinary rotation, or between the rows of
another crop.
Note 2. This same article was reprinted in The Western
Rural of 26 May 1898, p. 652.
300. Gleanings in Bee Culture. 1898. Special notices by A.I.
Root: The soja bean–Lower prices for seed. 26(10):412-13.
May 15.
• Summary: “By purchasing a large stock directly from the
grower, we are able to give lower prices on the soja bean
than heretofore, as follows: Quart, 15 cts.; peck, 50 cts.;
bushel, $2.25. We have just furnished our Ohio Experiment
Station ten bushels. In making the order they write as
follows:
“Ohio Agr’l Experiment Station,
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“Wooster, Ohio, March 18, 1898.
“Mr. A.I. Root:–I am thinking now of trying them on a
larger sale than ever before as a crop to plow under, putting
them on this spring instead of oats, and plowing down for
wheat this fall.
“J. Fremont Hickman.”
301. Rural New-Yorker. 1898. Let the name of the bean be
soy. Scientific and sensible reasons for it. 57(2524):416-17.
June 11.
• Summary: “There has seemed to be some question as to
the proper name to give the Soy or Soja bean, which is now
coming into quite general use in this country. We notice that
both names are used by different people and would like if
possible to have the authorities agree upon one name and
thus avoid confusion in their description. Will you tell us
which of these two names–Soy or Soja–you prefer, with the
reasons for the choice?
“I have made use of the word Soy, instead of Soja,
because people coming here from Japan seemed to prefer the
use of the word. Another important reason why I prefer it is
that it is the simpler of the two words, and will be correctly
pronounced by almost anybody, while the other word will be
mispronounced more often than not.”–C.S. Plumb, Indiana.
“In these times, it will not be worth while to try to bring
every one to the single name, or the same common name for
a plant. The New Englanders and New Yorkers call a certain
tree whitewood or tulip tree, while the Carolina people insist
on calling it poplar or yellow poplar. The former people call
a certain grass June grass, while the people of Kentucky
call it Blue grass. Examples might be multiplied almost
indefinitely. The plant you ask about is Glycine Soja, Sieb.
and Zucc., at one time known as Soja hispida, Moench or
Dolichos Soja. The letters J and I were once the same, or
one took the place of both, so we had Soia as a Latin name,
which would very readily turn into the common name, Soy,
as I and Y are often used one for the other. A.H. Church, in
his Food Grains of India, calls the plant under consideration
Soybean. From my knowledge of the subject, I think
Soybean prefer able, but I do not see why some may not call
it Soja bean if they wish, and not violate the propriety of
good language.”–W.J. Beal. Michigan.
“The common name Soy for the beans of the species
Glycine hispida ought to be adopted generally, and the term
Soja discarded. Soy is commonly used by botanical writers
in this country and abroad, and the bean is referred to as the
Soybean in most horticultural reference works. The term Soy
is derived from the Japanese word Shoyu, which is a favorite
article of diet among the people. Prof. Rein in his Industries
of Japan, gives the terms Daidzu and O-mame as general
names for the beans of the species and he says that the
varieties are distinguished according to use, as those which
serve principally in making shoyu (soy), tofu (bean-cheese),
and miso (a sort of sauce), and those eaten in any plain

shape. The beans are distinguished further according to color,
form, and duration of growth. It will thus be seen that the
common English name is derived from a particular class of
the beans, the Shoyus, The term Soja was adopted by some
writers when it was thought that these beans belonged to the
species Glycine Soja but this species occurs only rarely in
Japan. The term Soja then is plainly misleading, and should
be replaced by the term Soy.”–G. Harold Powell, Delaware.
“Preferably Soy, following our recognized authorities,
Prof. Scribner, of the Department of Agriculture, Prof.
Brooks, of Massachusetts, and Prof. Georgeson, of Kansas.
Until recently, we have been taught to say Soja, why change
to Soy? It is in order to correct an error and avoid worse
confusion in the future. This bean is a Japanese plant known
by the botanical name of Glycine hispida. As explained by
Prof. Williams, of the Department of Agriculture in Farmers’
Bulletin 48, there is a related species found in Japan. known
botanically as Glycine Soja. The latter is properly entitled
therefore to the name Soja bean. The bean we have was by
mistake introduced under the wrong name. Now that it is
learned that it is not the true soja bean of Japan (Glycine
Soja), but the related species (Glycine hispida), we should
apply to it the name Soy. Soy is derived from the Japanese
word shôyu, which denotes a certain preparation from its
seeds.”–L.R. Jones, Vermont.
302. Prairie Farmer. 1898. Planting soy beans. 70(26):2.
June 25.
• Summary: “As previously reported, the Farm department
will plant about fifty-five acres of soy beans this season. The
crop is put in for grain production and will be used in feeding
steers and dairy cows. The fields are being inoculated by
sowing broadcast soil in which plants bearing root tubercles
have been grown. In the experimental plats different methods
of soil inoculation are under trial. We are drilling and sowing
broadcast inoculated soil, before, at, and after planting,
each method being tested with 100, 500 and 1,000 pounds
of soil per acre. Tests are also being made of dipping the
seed in water in which infected soil has been placed and of
mixing the seed with mud made from inoculated soil. Cooperative tests are being carried on in various parts of the
state in growing soy beans by eighteen of the students in the
agricultural course, and Mr. G.P. Wagner is making a test
of soil inoculation for this crop. The importance of these
experiments with soy beans may be understood when it is
remembered that soy beans are as rich in protein as linseed
meal, supplying from three to four times as much protein as
corn, and that the soy bean is one of our best drouth-resisting
plants. The United States Department of Agriculture reports
yields in other sections of from fifty to one hundred bushels
per acre; in Kansas, as the yield has been eight to twenty
bushels, it seems probable that inoculating the soil with root
tubercle-forming microbes will aid in increasing the yield–
The Industrialist” [Manhattan, Kansas].
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303. Osborne, Thomas B.; Campbell, George F. 1898.
Proteids of the soy bean. (Glycine hispida). J. of the
American Chemical Society 20(6):419-28. June.
• Summary: This is a reprint (from advance sheets) of the
authors’ 1898 article from the Connecticut Agricultural
Experiment Station Annual Report (for the year 1897).
304. Fairchild, David G. 1898. Systematic plant introduction:
Its purposes and methods. USDA Division of Forestry,
Bulletin No. 21. 24 p. S.P.I. No. 1. [38 ref]
• Summary: Contents: Introduction. Purposes of plant
introduction: The establishment of new plant industries, new
varieties of plants already in cultivation, the collection of
species for breeding purposes. Methods of plant introduction:
Collection of the plants, inspection and disinfection of plants
introduced, distribution and establishment of imported
plants.
The introduction states that “of all the food plants grown
in America only the pumpkin and a few grapes, plums, and
berries are natives of this country. Even the Indian corn,
popularly supposed to be indigenous to the United States,
is in all probability an introduction from Mexico.” Mr.
Fairchild is presently an “agent of the Division of Forestry.”
Note: This is the earliest document seen (Nov. 2016)
concerning David Fairchild or his ideas concerning the
introduction of new plants to the USA. Address: Special
Agent in Charge of Seed and Plant Introduction.
305. Los Angeles Times. 1898. Orchard, farm, rancho and
stockyard: Soil inoculation. Aug. 26. p. 11.
• Summary: From Wisconsin Farmer: “Some extensive
experiments have recently been concluded at the Kansas
Experiment Station in regard to the inoculation of the soil
on which legumes are to be grown, with soil impregnated
with the right kind of micro-organism for the production of
tubercles on the roots of leguminous plants. The legume that
was the subject of the experiment was the soy bean, which
has been grown at the Kansas station since 1890, but without
producing any nodules or tubercles on the roots.
“At the Hatch Experiment Station in Massachusetts,
however, the soy bean had been grown and tubercles
were produced. Soil in which the bean had been grown in
Massachusetts was therefore procured and with this the
inoculation experiments were made. The results show very
conclusively that such inoculation is easily possible., and it
has been repeatedly proven that the tubercles are a valuable
adjunct to leguminous plants both for increasing yield and as
a fertilizer.”
306. Farm Department. 1898. Kaffir corn for fattening pigs.
Kansas Agricultural Experiment Station, Press Bulletin No.
7. Sept. 13. Reprinted in p. 12-14 of Bulletin 86.
• Summary: Soy bean meal (whole ground soybeans) was

used as an ingredient, at the level of 13-15%, in four diets
based on kaffir corn or kaffir corn meal. “At the close of
the experiment the pigs fed kaffir corn and corn averaged
respectively 110 and 111 pounds each, and were rough and
lank. The pigs fed kaffir and soy bean meals averaged 164
pounds, those fed corn and soy bean meals 154 pounds, and
both lots were well rounded out and were sold at good prices
for light fat hogs.
“These experiments show that kaffir corn is similar to
corn in fattening qualities but not equal to it, and that if a
small quantity of feed rich in protein, as alfalfa, soy beans or
skim-milk, is added to the ration of kaffir corn, good results
are obtained.”
“The soy bean is one of the best drouth-resisting crops,
and if farmers will raise this crop as well as kaffir corn, or
corn, pigs can be fattened profitably in every part of the
state.” Address: Manhattan, Kansas.
307. Cottrell, H.M.; Burtis, F.C.; Otis, D.H. 1898. Feed
and care of the dairy cow. Kansas Agricultural Experiment
Station, Bulletin No. 81. p. 11-38. Sept.
• Summary: A table (p. 12) gives the “Digestible nutrients,
pounds per 100 pounds of feed.” Among the “Concentrates”
is “Soy bean meal” [probably ground whole soybeans],
which contains: Protein 29.6. Carbohydrates 22.3. Fat 14.1.
By contrast, cottonseed meal (which has the highest protein
content) contains: Protein 37.0. Carbohydrates 16.5. Fat
12.6. Note the relatively high fat content, although not as
high as in soy bean meal.
The section titled “Succulence” begins: “The June
pasture which forces every cow to her best yield, furnishes a
succulent ration, and for best results from the cows through
the winter, succulent feed must be given.” “Succulent feeds
in winter have two advantages; they are appetizing, which
makes the cow enjoy her feed, and they keep the system in
a healthy condition and the bowels loose.” “If the dairyman
has neither ensilage nor roots, he should combine his feeds
to secure as nearly as possible the right condition of the
bowels. This is hard to do without succulent feeds.” A table
then shows the two basic types of feeds: Loosening feeds
and constipating feeds. The loosening feeds include soy bean
meal, alfalfa, sorghum hay, ensilage, roots, bran, linseed
meal, and gluten meal.
The section titled “One hundred rations” (p. 18-20)
explains: “The figures indicate pounds, each ration is for
twenty-four hours feed for a cow in full milk.” Soy bean
meal is used in about 1/3 of these 100 rations. “These 100
rations contain nearly equal quantities of milk-producing
food but do not have nearly equal feeding values.” “In using
these rations, the amounts of the different feeds that are
equivalent to each other for milk production are roughly as
follows: Corn fodder 1.0 lb. = prairie hay 6 lb. = sorghum
hay 9 lb. = millet hay 5 lb. Linseed meal (o. p. [old process])
5 lb. = soy bean meal 5 lb. = Chicago gluten meal 4½ lb. =
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cottonseed meal 4 lb.”
Page 24: “Ensilage is poor in protein and should be fed
either with alfalfa or feeds like linseed, cottonseed, gluten
and soy bean meals.” Prairie hay “is poor in protein and
needs alfalfa or the heavy meals, as linseed and soy bean, to
balance it for milk production.”
The section titled “Soy bean meal” (p. 26) notes that it
“has about the same composition as linseed meal, and so far
as tested has the same effect on milk production and quality
of butter. The soy bean is one of the best drouth-resisting
plants and farmers can raise it and not have to buy linseed or
cottonseed meals.”
We conclude with this remarkable section (p. 33),
“Kindness: Kindness is an efficient aid in increasing milk
yield and costs nothing. The more a milker can make the
cow love him as she loves her calf, the more milk she will
yield to him. Investigations show that it is probable that
a considerable portion of the milk is secreted during the
operation of milking, especially the rich milk which comes
last. Abuse and excitement reduce the secretion and not
only lower the quantity of milk given, but often lower the
percentage of butter fat. Kindness and petting make the cow
contented and put her nervous system in such a condition
that the fullest yield is given. This is not the only cause,
but it is probably a chief cause, of the wide variation in
butter fat sometimes shown in creamery tests.” Address: 1.
M.S., Agriculturist; 2-3. Assistants. All: Farm Department,
Manhattan, Kansas.
308. Rane, Frank Wm. 1898. Experiments with roots and
forage crops. New Hampshire Agricultural Experiment
Station, Bulletin No. 57. p. 125-53. Sept. See p. 135-39.
• Summary: In the section on “Leguminous Forage Crops”
is a subsection titled “The Soy Bean (Glycine hispida): This
plant has been under cultivation at the Station for the past
four seasons; it is an introduction from Japan where it has
been cultivated from a very early time... Its main value, and
that for which we have been growing it, is as a forage crop.”
“There are many varieties, which at present are
classified by a few seedsmen into early, medium, and late;
others offer simply Soy or ‘Soja’ beans, which we find are
usually the late variety. In 1895, about three-fourths of an
acre were grown, but due to an early frost was not harvested
in the best condition. This was cut into the silo. In 1896
about two and one-half acres were grown; a photo shows this
soybean acreage. This was in blossom when cut into the silo,
being of the late variety.”
“The average yield of each variety per acre, when grown
upon a fairly rich, clay loam, although poorly drained, was,
for the early, No. 1, 2 tons, 1,808 pounds [5,808 lb]; for
the medium-early, No. 2, 4 tons. 1,922 pounds [9,922 lb];
and for the late, No. 3, 4 tons, 1,680 pounds [9,680 lb]. The
seed of the early is brown, while that of the medium-early
is black. All things considered, the medium-early variety is

best, on account of its maturing a large quantity of seed as
well as making a fine leafy growth, thus enabling one either
to sell the seed, or convert the whole into silage. When the
crop is to be cured for hay, it should be cut when in blossom.
Cows eat it but do not seem to relish it much. It is always
advisable to feed it with fodder corn, millets, etc., when used
for soiling. Likewise when mixed with corn for ensilage, it
forms a very valuable concentrated food. Our experience has
been that, when cut into the silo, the chief objection is its
woody, indigestible stem.”
“From our experience thus far, we do not advise farmers
to go into raising the Soy bean on a very extensive scale until
its value as a food has been more thoroughly demonstrated.
It has not come up to our expectations.”
Photos show: A field of late Soy Beans, 1896, at the
New Hampshire College farm (p. 136). Three uprooted soy
bean plants (early, medium, and late), 1898, next to a ruler
(p. 138). Address: Durham, New Hampshire.
309. Farmers’ Voice (The). 1898. Live stock and dairy: Kaffir
corn as pig feed. 13(40):6. Oct. 1.
• Summary: “The Kansas experiment station has been
making extended experiments with Kaffir corn as a fattener
for pigs. They tried it upon pigs nine and one-half weeks old,
seven and one-half months old, and six months old. They
fed it dry and soaked, fed it with maize, with corn meal and
soy bean meal. The conclusion, as set forth in Press Bulletin
No. 7, follows: These experiments show that Kaffir corn
is similar to corn in fattening qualities, but not equal to it.
That if a small quantity of feed rich in protein, as alfalfa,
soy beans or skim milk, is added to the ration of Kaffir
corn, good results are obtained. Kaffir corn has advantages
over corn for many parts of the state as a crop to raise for
fattening pigs.”
“The soy bean is one of the best drought-resisting crops,
and if farmers will raise this crop as well as Kaffir corn or
corn, pigs can he fattened profitably in every part of the
state.”
Note: These experiments with Kaffir corn have been
described several times in Illinois farm magazines. They
show the superiority of using soy bean meal [ground whole
soybeans] as a protein source when feeding hogs.
310. Farmers’ Review (The). 1898. Stock: Kaffir corn for
fattening pigs. 29(40):612. Oct. 5.
• Summary: “A report sent out from the Kansas Experiment
Station says: Last winter sixteen experiments were made at
the Kansas Agricultural College to test the value of Kaffir
corn as compared with corn for fattening pigs and to find the
best methods of feeding Kaffir corn.”
Note: These experiments with Kaffir corn have been
described several times in Illinois farm magazines. They
show the superiority of using soy bean meal [ground whole
soybeans] as a protein source when feeding hogs.
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311. Voorhees, Edward B.; Lane, Clarence B. 1898. Forage
crops. New Jersey Agricultural Experiment Station, Bulletin
No. 130. 22 p. Oct. 10. See p. 6-7, 9-12, 15, 22.
• Summary: Cow peas and soy beans are compared. “Of
the two crops, the cow pea is more promising for forage, for
while the cost of dry matter is greater, it is more succulent
and palatable... The plants, especially of the soy bean, are not
as coarse when seeded thickly, and hence the forage is more
palatable and probably more digestible.”
A table (p. 9) shows the average yield and cost per acre
of 12 soiling crops for three years. Broadcast soy beans cost
$7.66 and yielded 7.22 tons, at a cost of $1.06 per ton or
$9.00 per ton of dry matter. Soy beans in drills cost $8.54
and yielded 7.09 tons, at a cost of $1.20 per ton or $6.33 per
ton of dry matter. Indian millet cost only $3.26 and corn cost
only $3.40 per ton of dry matter.
A table (p. 11) shows the digestible food in one ton of 5
legumes and 5 cereals. Among the legumes, crimson clover
has the largest amount of digestible protein per ton (49.6 lb;
soy beans have only 34.2 lb). Soy beans have the highest
“nutritive ratio” (1:5.6). They have the next to highest cost
per ton of digestible food: $1.20 (vs. $0.61 for crimson
clover, the lowest).
A table (p. 15) shows six soiling crop rotations. In the
first of these, soy beans are planted on July 10, after rye
(Sept.), and oats and peas (May 10).
“General Suggestions. I. The forage crops that have
been found well adapted for compound soiling systems are
rye, crimson clover, red clover, oats and peas, corn, cow
peas, soy beans, Japanese millets and barley and peas. II.
Of these crops, rye, corn, crimson clover, oats and peas and
millets furnish food more economically than the others... V.
Complete soiling is entirely practicable–that is, green forage
crops may serve as the sole food of a dairy herd, without
injury to the animals, and at a considerable saving in the cost
of milk.” A photo (p. 8) shows “A crop of soy beans, seeded
broadcast” at the New Jersey station.
Note: This is the earliest document seen (July 1999)
in which the title of one of the authors contains the word
“Husbandry.” Address: 1. Prof. of Agriculture of the State
Agricultural College; 2. Asst. in Dairy Husbandry [New
Brunswick, New Jersey].
312. Farm Department. 1898. The balanced ration. Kansas
Agricultural Experiment Station, Press Bulletin No. 12. Oct.
25. Reprinted in p. 22-23 of Bulletin 86.
• Summary: A balanced ration consists of three important
groups of substances: protein, carbohydrates and fat. “The
weak point in Kansas feeding is that the average rations are
greatly deficient in protein and have too much carbohydrates
and fat.”
“Fattening pigs made a gain of 9½ pounds per bushel
of kaffir corn eaten. When one-fifth of the kaffir corn was

taken out and soy bean meal substituted for it, increasing the
protein, a gain of 13 pounds was made for each bushel of
grain eaten. Alfalfa is the cheapest source of protein for the
Kansas farmer,...” Address: Manhattan, Kansas.
313. Record-Union (The) (Sacramento, California). 1898.
Of interest to farmers. Distribution of seeds and plants by the
University: Work of the Agricultural Experiment Station at
Berkeley–What to plant and what not to plant. Dec. 10. p. 4,
cols. 1-3.
• Summary: “An interesting pamphlet (or bulletin) has just
been sent out from the University of California Agricultural
Experiment Station at Berkeley, Cal., of which Professor
E.W. Hilgard is Director, in relation to the distribution of
seeds and plants. The matter was prepared by E.J. Wickson,
Professor of Agricultural Practice.”
“Asparagus Pea (Tetragonolobus purpureus).–A squarepod pea; cut and cook like string beans; 3 cents per packet,
postpaid.
“Soy Bean (Glycine hispida),–Medium early variety,
grown at Pomona [southern California]. Very freely
commended at the East. Half-pound packages, by mail, 10
cents.”
Note: An early document showing that soybeans have
been grown in California.
314. Bennett, R.L. 1898. Some experiments on the
fattening value of certain foods gathered by pigs. Arkansas
Agricultural Experiment Station, Bulletin No. 54. p. 81-86.
Dec.
• Summary: The crops eaten by four lots of pigs were
Spanish peanuts, chufas, soja beans, and corn, planted at
Newport, Arkansas. A table (p. 84) shows the pigs consumed
all the soja beans in only 32 days, compared with 46 days
for the other crops. The average weight gained per pig in
32 days on the various crops was as follows: corn 76.3 lb,
peanuts 73.5 lb, chufas 39.3 lb, and soja beans 22.75 lb.
“Quality of pork produced by these foods. It is a well
known fact that beans and peas make a softer flesh and fat
than corn. Corn pork is the standard in this country, and the
flesh and fat produced by corn in this experiment was dry
and firm. Soja beans and chufas made fat of about the same
firmness, but not quite equal to corn. Peanuts made a soft
and oily fat.” Address: Director of the Station, Fayetteville,
Arkansas.
315. Wickson, E.J. 1898. Distribution of seeds and plants.
University of California Agricultural Experiment Station,
Seed Bulletin 1898-9. 14 p. Dec.
• Summary: In the section titled “For field and garden”
(p. 13-14) we read: “Asparagus Pea (Tetragonolobus
purpureus).–A square-pod pea; cut and cook like string
beans; 3 cents per packet, postpaid.
“Soy Bean (Glycine hispida).–Medium early variety,
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grown at Pomona [southern California]. Very freely
commended at the East. Half-pound packages by mail, 10
cents.”
Note 1. An early document showing that soybeans have
been grown in California.
Note 2. Prof. E.W. Hilgard is head of the Berkeley
(California) agricultural experiment station. Address: Prof.
of Agricultural Practice, Agr. Experiment Station, Berkeley,
California.
316. Cutter, W.P. 1898. The library [of the USDA]. Yearbook
of the United States Department of Agriculture. p. 220-24.
For the year 1897.
• Summary: “In 1868, the building for the then recently
created Department of Agriculture having been completed,
the books on agricultural subjects which had been collected
by the Division of Agriculture when part of the Patent Office
were transferred to rooms set apart for them in the new
Department building. Since that time varying amounts have
been appropriated for the purchase of books and periodicals
and for the employment of a librarian and assistants.
The Library has grown from the collection of less than
1,000 volumes when transferred to one of nearly 59,000
volumes, and from the few bookcases in the office of the
first Commissioner of Agriculture, has spread out to such
all extent as to require the largest room in the Department
building and a considerable amount of shelf room in every
division of the Department. There are books in nearly every
modern language, and publications are received from every
civilized nation.
“American and Foreign Agricultural Publications: Of
American agricultural publications, the Library has complete
sets of those issued by State boards of agriculture and
agricultural societies and of the bulletins and reports of the
agricultural experiment stations. There are sets of many of
the American agricultural journals, and the current issues
are preserved and bound for future use. There are many
volumes of the publications of local agricultural societies
and organizations of similar character. Of separate books on
agriculture, the Library has as complete a collection as may
be found anywhere. Especial care has been taken to add to
this collection at every opportunity, but it is seldom that an
American book on agriculture is offered for sale that is not
already on the shelves of the Library.
“An attempt has been made to obtain the chief
publications of foreign countries on agricultural subjects.
The official publications of these countries are regularly
received and preserved, and numerous agricultural papers
and journals from all over the world are on file. The total
number of volumes on purely agricultural subjects in the
Library is about 12,500.
“Important Collections on Agriculture: Some special
features of the agricultural section are of interest. The
Library has a very complete set of the registers (herd

books) of blooded stock published by the various live-stock
societies in the United States and foreign countries. An
especial effort has been made to obtain a complete collection
of publications relating to poultry. There are more than
100 separate volumes treating of the history, culture, and
commerce of tobacco, and special treatises on uncommon
agricultural crops are numerous. In every special branch
of agriculture an endeavor is made to add every work of
importance and to keep serial publications complete and up
to date.
“The collection of books on horticulture, forestry,
and landscape gardening comprises about 8,000 volumes,
and is as varied and complete in its composition as the
agricultural section. Of especial interest is the Von Baur
library of forestry recently purchased. This is a collection of
about 1,700 volumes in the German language, comprising
complete sets of the various forestry periodicals and copies
of every important German work on forestry. The Library
has a notable collection of works on agricultural and general
statistics, including the official statistical reports of all the
prominent European countries, and a number of yearbooks,
periodicals, and separate works. These are supplemented
by the official publications of the various States of the
Union, dealing with such subjects as population, economic
resources, health, labor, and charities, and by an important
collection of the laws of the various States as included in
their compiled statutes and the subsequent session laws. This
portion of the Library numbers about 10,000 volumes.
“Books of General Reference and Natural Science:
The Library contains a large number of works of general
reference, such as encyclopedias, directories, dictionaries of
the various languages, atlases, gazetteers, and dictionaries of
biography and history. There are also a number of volumes
of travel, especially those including scientific or economical
descriptions of the countries visited. A few standard
historical works and about 250 volumes of general literature
make up the total of 2,500 volumes in this section.
The remainder of the Library, some 20,000 volumes,
may be classified as natural science, and includes working
reference libraries in chemistry, physics, zoology, and
botany, with the works in general science, including
periodical publications. The science section is especially
noteworthy for its completeness in the line of periodical
literature. There are sets of all the important journals used for
reference by scientific workers, and the Library subscribes to
more than 300 periodicals for their use.
“There is in the Library a fairly complete set of the
publications of the United States Government, especial
prominence being given to such as contain matter of
agricultural, statistical, or scientific interest.
“Usefulness of the Library: The influence of the Library
of the Department on the general welfare of the farming
community may at first glance seem very slight, yet, on
more careful investigation it will become evident that
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this influence, although indirect, is greater than might be
supposed. The Library, being as it is in the foremost rank
of the agricultural libraries of the world, is a storehouse
for printed knowledge on agricultural subjects, and as such
serves to preserve for the workers of the future the literature
of the present and the past. The value of books to the
farmer is becoming more and more evident. Of course, it is
impossible for many of the farmers of the country to come to
Washington to consult the Library, but it is possible for the
information stored in the Library to reach the farmer in an
indirect manner. In the preparation of the publications of the
Department, especially those of direct interest to the farming
community, the collection in the Library assists by giving
the printed opinions and the results of the experience of past
investigators all over the world, and thus serves as a guide
to the compiler of such publications. Through its relations
with the agricultural experiment stations and colleges, the
Library is attempting to be of assistance to those workers in
agricultural science who are located nearer the farmer and
are thus familiar with his interests.
“But the Library is especially useful indirectly to the
agricultural community through the assistance rendered
to the scientific workers in the Department in connection
with their researches. Little work can be accomplished in
scientific investigation without access to the literature of the
subject investigated and a careful search after the truth as
discovered by previous investigators. On the organization of
a new line of research in the Department, the first demand
is almost invariably for books and periodical literature. The
preparation of statistical bulletins, especially those which
relate to the crops and markets of other countries, would be
almost impossible without access to the literature relating
to these countries. The identification of useful plants, of
weeds and noxious insects, of plant and animal diseases,
depends largely on the examination and study of the printed
observations of other workers. The work of the Department
in the publication of the Experiment Station Record deals
almost entirely with the literature of agriculture and the
allied sciences. Indeed, a careful examination of the work of
any of the scientific and technical work of the Department
will reveal the large dependence on the collections of the
Library in the daily work.
“Distribution of Publications to Libraries: The Librarian
has charge of the distribution of the publications of the
Department to the college and public libraries of the
United States, and particular care has been taken to have a
complete set of these publications available for reference in
the libraries of the country, so that students of agriculture,
wherever located, may be able to consult them within a
short distance of their homes. Arrangements are also made
to place the publications in numerous libraries throughout
the civilized world, in order that the inhabitants of foreign
countries may be able to follow the operations of the
Department, and thus keep in touch with the agricultural

methods in vogue in this country.
“Contributions to Agricultural Literature: As a
contribution to the knowledge of the literature of agriculture,
accurate lists of the various sources of information on
specific agricultural subjects have been published, and others
are in course of preparation. These lists are finding ready
acceptance among workers in agricultural investigation, and
have called forth much favorable comment. There is now in
course of preparation a list of the best publications covering
the whole field of agriculture, and it is the intention in the
near future to prepare suitable printed indexes to the main
authorities on agricultural subjects, to serve as a partial
guide to students and teachers of agriculture. Questions
as to the best books on certain branches of farm or garden
practice are often sent to the Library, and such information
is always cheerfully furnished. The general catalogue of the
Library will be completed in the card form in the course of
the next few years, and will doubtless be printed; it will be
the most complete catalogue of agricultural literature ever
issued, and will be of great value to workers in agricultural
investigation.” Address: Librarian.
317. Dodson, W.R.; Stubbs, Wm. C. 1898. Grasses,
clovers, forage and economic crops. Louisiana Agricultural
Experiment Station, Bulletin No. 53. 55 p. See p. 28-29.
Series 2.
• Summary: In the section titled “Leguminous forage crops”
(p. 13+), the subsection on “Soy bean or soja bean (Glycine
hispida or Soy hispida)” (p. 28-29) states: “It seems to be
very well adapted to Louisiana as far as the production of
hay is concerned, but it is not sure to mature seed. In 1895
and 1896 the crop of seeds at Baton Rouge was very small,
while in 1897 there was a heavy crop that matured well, both
of early and late planting... It is the purpose of the station
to secure all the varieties possible directly from Japan, and
test their relative merits. The term Soy bean is therefore
indefinite, and reports as to its merits will mean nothing till
someone characterizes the varieties that may be met with.”
A photo (p. 27), titled “Pea nuts, pindars, goobers
(Arachis hypogæa),” shows a portion of the stem with
flowers and fruit–about one-sixth natural size. The correct
technical [scientific] name of “cow-peas” is also discussed;
most authorities agree that Vigna catjang and V. sinensis
are synonymous. Address: 1. A.B., S.B., Botanist; 2. Ph.D.,
Director of the Station. Both: Baton Rouge, Louisiana.
318. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1898. Serial/
periodical. U.S. Department of Agriculture, Division of
Botany. Inventory No. 1, S.P.I. Numbers 1-1000, is 81 p.
• Summary: This serial publication, begun by O.F. Cook,
is the single best source of information on early soybean
introductions to the USA. A sequential number was assigned
to each new seed or plant introduced. The earliest Seed and
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Plant Inventory numbers for “Glycine hispida–Soja bean”
are #480 (received March 1898 through Prof. N.E. Hansen,
from South Ussurie, Siberia) and #647-56 (received March 4,
1898, through Hon. A.E. Buck, from Tokyo, Japan).
The Introductory Statement in Inventory No. 1, written
by O.F. Cook (Special Agent in Charge of Seed and Plant
Introduction) states: “When the work of this section [of
Seed and Plant Introduction] was formally organized the
Department was already in the possession of a considerable
quantity of seeds [not including soja beans] secured by Prof.
Niels Ebbesen Hansen of the Agricultural College of South
Dakota during a visit to Russia, central Asia, and Siberia.”
The first seeds from Prof. Hansen, cabbage seeds, were
received in Feb. 1898. “More recently there has arrived from
France a large series of seeds [not including soja beans]
and cuttings personally selected by Mr. Walter T. Swingle,
agricultural explorer of this section.”

“The organization, methods, and purposes of this section
have been recently explained in a bulletin and a circular,
which are available on application. It should be repeated here
that our efforts are on a line quite distinct from that of the
Congressional seed distribution, whose object is the general
and popular distribution of vegetable, field, and flower
seeds.”
Note: No starting date is given in Issue No. 1, but it
is cataloged by HathiTrust as 1898. The transmittal date
of No. 2 is 5 July 1899. The final year for this serial is not
clear. In 1902 this publication ceased and the inventory was
continued in the USDA Bureau of Plant Industry, Bulletins
No. 5 (issued 18 Jan. 1902), No. 66 (8 Feb. 1905), No. 97
(15 March 1907), No. 106 (20 Dec. 1907), etc.
Ted Hymowitz notes that most of these early soybean
varieties have been lost (Pers. comm. 27 May 1989). We
can find no explanation in the early issues of what the
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abbreviation “S.P.I.” means.
319. Greathouse, Charles H. 1898. Historical sketch of the
U.S. Department of Agriculture; Its objects and present
organization. USDA Division of Publications, Bulletin No. 3.
74 p. With subject index. 2nd revised ed., 1907.
• Summary: A revised 1898 edition is bound immediately
after this one. The contents of the 1898 edition is as
follows: Early government aid of agriculture in America:
Washington’s views as to a Board of Agriculture,
reception of Washington’s suggestions, work of American
representatives abroad. Agricultural Division in the Patent
Office: First appropriation by Congress, growth of the work
in the Patent Office. Organization and work of independent
Department: Commissioner Newton’s term of office,
Commissioner Capron’s term, Commissioner Watts’s term,
Commissioner Le Duc’s term, Commissioner Loring’s term,
Commissioner Colman’s administration. The Department
raised to the first rank: Secretary Rusk’s administration,
Secretary Morton’s administration, commencement of
Secretary Wilson’s administration. The Department buildings
and grounds: Main Department building, erection of smaller
structures, Weather Bureau-Department grounds. Cost of
the Department; its value to the country: Increase in cereals,
other manifest gains, Secretary Rusk’s estimate. Organization
and duties of bureaus, divisions, and offices: Bureau of
Animal Industry, Division of Gardens and Grounds, Division
of Chemistry, Division of Entomology, Division of Botany,
Division of Vegetable Physiology and Pathology, Office
of Experiment Stations, Division of Publications, Division
of Agrostology, Library, Museum. Law of creating the
Department of Agriculture: Change in rank of Department.
Law creating the Bureau of Animal Industry. Transfer of
Weather Bureau to the Department. Lands for agricultural
colleges. Law establishing experiment stations. Endowment
of agricultural colleges. Appropriations and disbursements.
Index. Address: Div. of Publications, USDA, Washington,
DC.
320. Lane, Clarence B. 1898. Report of the Assistant in
Dairy Husbandry. New Jersey State Agricultural Experiment
Station, Annual Report 18:161-93. For the year ending Oct.
31, 1897. See p. 171-73.
• Summary: In the section on “Soiling crops 1897” is a table
titled “Cost and yield per acre of soiling crops in 1897”
(p. 172) which includes soy beans planted in drills, and
broadcast. They were planted on June 7 and 12. The yields
and costs were 5.50 tons at $7.72 and 9.00 tons at $5.08 per
acre, respectively. The average cow ate 60 lb/day of green
fodder.
In the section titled “General remarks concerning crops”
(p. 172) is a subsection on “The soy bean” (p. 173) which
elaborates on the figures in the table: “Two acres of this
soiling crop were grown; one was sown in drills two feet

apart, at the rate of one-half bushel per acre, and cultivated
frequently until they shaded the ground, and cut at the time
the seed pods were beginning to form; the plants averaged
from three and a half to four feet in height–the yield was but
five and a half tons. The other acre was sown broadcast at the
rate of one bushel of seed per acre. The yield was nine tons,
or 38.9 per cent. more than the drilled acre. The broadcast
method proved to be far preferable to sowing in drills, since
it costs less, the stems do not grow as large and woody, hence
they are more readily eaten, and a larger yield is secured.”
Other crops mentioned in this section include rye,
crimson clover, oats, peas, corn, the cow pea, Japanese
millet, barley, and Canada field peas. Address: Asst. in Dairy
Husbandry [New Brunswick, New Jersey].
321. Munson, W.M. 1898. The acquisition of atmospheric
nitrogen. Maine Agricultural Experiment Station, Annual
Report 13:114-40. For the year 1897. [120* ref]
• Summary: Contents: Introduction. Nitrogen accumulating
plants. Nature of the tubercle organisms. Soil inoculation.
Practical applications. A trial of Nitragin.
“Nitrogen accumulating plants: The most important
discovery in vegetable physiology in its relation to
agricultural science, which has been made during the past
generation, is that of the relation between microörganisms
[microorganisms] and the acquisition of atmospheric
nitrogen by plants.” “The results of several hundred
experiments have shown conclusively that many if not all of
the more common species of legumes are capable of using
atmospheric nitrogen. Peas, beans, vetches, clover, alfalfa,
lupine, soja bean, sainfoin, serradella and many other species
have been used in the experiments” (p. 115).
“Practical applications:... The prepared culture, sold as
Nitragin or Germ Fertilizer, is made in Germany and may be
obtained of Victor Koechl & Co., 79 Murray St., New York.
Cultures for pea, clover, vetch and various other legumes
are made.” Munson tested Nitragin (obtained from the H.W.
Bowker Fertilizer Co.) on various crops, but not on soja
beans. He noted “no appreciable effect from the inoculation.”
He did, however, have good results inoculating soja
beans with tubercles from a previous crop. “Our experience
at the Experiment Station in the inoculation of soils with
specific bacteria has been limited, but in the case of the soja
bean, decided results were obtained. Until the present season
[1897] soja beans were never grown in the station garden,
therefore it was safe to assume that none of the bacteria
peculiar to the plant were present in the soil.
“June 14, a quantity of soja beans was planted in drills
and with the seed a number of tubercles from the previous
year’s crop at the Storrs Experiment Station [Connecticut],
were scattered. In contiguous rows, the same variety of bean
was planted without tubercles. The crop was cut by frost
before maturity so no weights were obtained, but on October
14, the following results were noted: 1. The plants from
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the inoculated soil were more stocky and of a darker color
than those from the adjacent rows. 2. The plants from the
inoculated soil bore an abundant supply of tubercles while
the others bore none. 3. The average height of plants from
inoculated soil was 2 feet 2 inches; from the other plot, 1
foot 11 inches. 4. The average number of pods per plant from
inoculated soil was 81, from the other plot 74” (p. 129-30).
Contains an excellent review of the literature and
English-language bibliography on research on the acquisition
of atmospheric nitrogen by plants.
Note 1. This is the earliest document seen (May 2011)
that clearly refers to the cultivation of soybeans in Maine.
This document contains the earliest clear date seen for the
cultivation of soybeans in Maine (14 June 1897).
Note 2. This is the earliest document seen (June 2007)
that mentions the use of a commercial inoculum (“Nitragin
or Germ Fertilizer”) in connection with soybeans. Address:
Orono, Maine.
322. Osborne, Thomas Burr; Campbell, George F. 1898.
Proteids of the soy bean. (Glycine hispida). Connecticut
Agricultural Experiment Station, Annual Report 21:374-82.
For the year 1897.
• Summary: Contents: Introduction. Yellow soy bean. Soy
bean (Kiyusuki diadzu) [sic, Kiyusuki daizu]. Conclusion.
The article begins: “The proteids of the soy bean, so far
as we are informed, have never been the subject of special
investigation. The seeds used by us were grown in Kansas
and kindly supplied by Prof. C.C. Georgeson. Two varieties
have been examined, one known as the yellow soy bean and
the other, called in Japan, kiyusuki diadzu [sic, kiyusuke
daidzu].” The authors give a detailed discussion (6 pages)
of the methodology used for extracting, filtering (or, where
filtration was impossible, passing through a centrifugal
separator), isolating, and measuring the proteids in the soy
bean. A globulin, which the authors named “Glycinin,” was
prepared by saturating a 10 per cent sodium chloride extract
of the meal with ammonium sulphate, redissolving the
resulting precipitate, and dialyzing the solution. A table (p.
377) gives an analysis of glycinin in terms of its content of
carbon, hydrogen, nitrogen, sulphur, and oxygen–based on
9 samples. The authors then state: “It is probable, therefore,
that we have here a definite proteid, distinct from legumin,
containing 0.50 per cent. less nitrogen and 0.30 per cent.
sulphur than that substance. We propose for this globulin the
name Glycinin. They then describe its numerous reactions, as
with sodium chloride, by dialysis or cooling (“it separates in
the form of spheroids”), etc.
Other tables: (2) The composition of dried glycinin (p.
379). (3) Composition of the glycinin from Kiyusuki diadzu
(p. 380). “These results agree well with those obtained from
the yellow soy bean.” (4) Comparison of the composition
of glycinin from the two soybean varieties (p. 381). The
true composition of glycinin (p. 381). It consists of 52.12%

carbon, 6.93% hydrogen, 17.53% nitrogen, 0.79% sulphur,
and 22.63% oxygen.
“Conclusion: The soy bean contains as its chief proteid
constituent glycinin, a globulin similar in properties to
legumin, but of somewhat different composition, containing
nearly twice as much sulphur, four-tenths per cent. more
carbon and one-half per cent. less nitrogen... The soy bean
contains a more soluble globulin which resembles phaseolin
in its composition, and, so far as we could ascertain, also in
its reactions... Besides these globulins about 1.5 per cent. of
the albumin-like proteid legumelin was obtained. We have
found legumelin in a number of other leguminous seeds, the
pea, vetch, horse bean, lentil, adzuki bean, and cow pea.”
Tables (p. 382) show the chemical composition of (1)
legumin as found in the soy bean, and (2) the small amount
of proteose obtained from the soy bean. “Owing to the small
amount of proteose no evidence was obtained as to the purity
or individuality of this preparation.”
Note 1. This is the earliest U.S. agricultural experiment
station publication seen (July 2014) which is entirely about
soy beans.
Note 2. This is the earliest English-language document
seen (Jan. 2016) that uses the word “albumin” (or
“albumins”), or the word “globulin” (or “globulins”), or
the word “glycinin,” or the word “legumelin,” or the word
“proteose,” or the word “phaseolin” in connection with the
soy bean. It is also the first U.S. investigation of soy proteins.
Note 3. This is the earliest document seen (July 2014) that
mentions the soybean variety Kiyusuki daizu. Address: 1.
Ph.D.; 2. Ph.B. [Bachelor of Philosophy]. Both: Chemists,
Connecticut Agricultural Experiment Station.
323. Proceedings of the American Pharmaceutical
Association. 1898. Report on the progress of pharmacy.
46:582-1120. See p. 857-60.
• Summary: In the section titled “Materia medica,” under
“Vegetable drugs,” we read: “Soy Bean-Food Value, etc.–
Referring to his paper on the soja bean (see Proceedings
1896, 634), in which he gave a summary of the literature on
this valuable food product, Prof. Henry Trimble reproduces
in the abstract a recent paper entitled “The Soy Bean as a
Forage Crop,” by Thomas A. Williams, with an appendix
on “Soy Beans as Food for Man,” by C.F. Langworthy,
published in Farmer’s Bulletin, No. 58, issued by the U.S.
Department of Agriculture. While not adding anything
new to the knowledge of the digestive ferment, which was
prominently discussed in the summary above referred to,
there is much valuable information that is of interest to the
pharmacist.
Discusses Glycine hispida, soy bean, Prof. Haberlandt,
yuba, shoyu, tofu, frozen tofu, natto, and miso.
See: Trimble, Henry. 1897. “The soy bean.” American J.
of Pharmacy 69:584-93. Nov.
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324. Hartford Courant (Connecticut). 1899. Timely hints to
farmers: Suggestions from the experience of others. Jan. 28.
p. 9.
• Summary: “The North Carolina experiment station
recommends the soja or soy bean as a palatable and highly
nutritious vegetable when prepared as follows: Soak the
beans until the skin comes off, then stir in water until they
[the skins] rise to the surface and remove. Boil the beans
with bacon until soft, season with pepper, salt and butter, and
serve hot. If the beans are green, soaking can be omitted as
the skins will be tender.”
325. Farm Department. 1899. A new crop for Kansas
farmers. Kansas Agricultural Experiment Station, Press
Bulletin No. 24. Feb. 7. Reprinted in p. 44-46 of Bulletin 86.
• Summary: “The Kansas Experiment Station has been
growing the soy bean for the past ten years, starting with a
small patch, and increasing the area until last year thirty-five
acres were grown. It is a good drouth-resister, is not touched
by chinch bugs, and the beans are richer in protein than
linseed meal. With sufficient moisture to germinate them,
a crop can be grown after wheat and oats are harvested. In
1896 the yield on ground after wheat was 8 bushels per acre;
in 1898 6¼ bushels. With linseed meal at $25 per ton, these
crops after wheat would be worth $6 and $4.68 per acre.
When planted earlier in the season, the yield of soy beans
is from 10 to 20 bushels per acre. The soy bean not only
furnishes a crop rich in protein, but at the same time enriches
the soil. Henry Rogler, one of our graduates, reports an
increase in large fields of 5 bushels of wheat per acre on land
where soy beans had previously been grown, over land that
had not been in soy beans.”
Then discusses the successful use of one part soy bean
meal [probably ground whole soybeans] with two parts
corn meal in pig feeds, the techniques for planting, soybean
cultivation, cutting, and threshing. “The ground should be in
good tilth, and the weeds thoroly killed just before planting.
Plant in drills, the rows 32 to 42 inches apart, dropping seeds
2 inches apart in the row. One-half bushel of seed per acre
is required. Cultivate as for corn, using small shovels on the
cultivator, and being careful not to ridge the ground. When
pods turn brown, cut either with a self-rake reaper or with
a common cultivator rigged up with two horizontal knives
bolted to the inner shanks. Put the stalks in cocks, where
they should be kept until cured [to make hay]. Thresh with
a common threshing-machine. Run slowly and use all blank
concaves. The beans may be fed whole or ground.
“We believe the soy bean is worthy of a trial in all
parts of this state, and that the trial should not be made on
less than an acre; five acres would be better. Hundreds of
people have tried planting a quart of seed, with the result that
grasshoppers and rabbits harvested these small patches.”
Note: This is the earliest document seen (July 1997) in
which chinch bugs are mentioned in connection with soy

beans. Address: Manhattan, Kansas.
326. Nebraska Agricultural Experiment Station, Annual
Report. 1899. Diversification of crops. 12:xii-xv. Feb. See p.
xv.
• Summary: “Several kinds of grains, grasses, and forage
plants have been tested this year. Most of these were planted
with a view to secure plants that would thrive with a small
amount of rainfall.”
“The Soy Bean is another plant that is of great promise
to the Trans-Missouri region. This is a leguminous plant of
very rich nutritive qualities, both in seed and in the stem and
leaves. It is, however, as a producer of seed, that it gives
greatest promise in this region, as it does not furnish a large
amount of fodder of a succulent nature. Of a number of
varieties tested, the Extra Early Dwarf produced the largest
amount of seed, yielding at the rate of about 340 lbs. per
acre.”
Note: This is the earliest document seen (Feb. 2017)
concerning soybeans in Nebraska, or the cultivation of
soybeans in Nebraska. This document contains the earliest
date seen for soybeans in Nebraska, or the cultivation of
soybeans in Nebraska (probably spring 1898) (one of two
documents). The source of these soybeans is unknown.
This report does not state clearly when the soy beans
were cultivated. The cover of the report states that it was
“Presented to the Governor February 1, 1899.” This implies
that the soybeans were planted in 1898, probably in the
spring, but possibly as late as the summer. The soy bean is
not mentioned in the 7th through 11th annual reports of this
station. Address: Lincoln, Nebraska.
327. Plumb, C.S. 1899. Report of the director and other
officers. Indiana (Purdue) Agricultural Experiment Station,
Annual Report 11:7-11. Covering the six months ending June
30, 1898.
• Summary: Page 9: “The Agricultural Department was
busily engaged in April and May in making the experimental
plantings of corn, oats, kaffir corn, soy beans, cow peas,
sunflowers, sorghum, Russian and Idaho field peas, and some
forage crops, grasses, etc...” Address: Director of the Station,
LaFayette, Indiana.
328. Gleanings in Bee Culture. 1899. Soy beans in Kansas.
27(6):239. March 1. [1 ref]
• Summary: This 2-inch column contains a long excerpt
from Bulletin No. 24 of the Kansas Experiment Station
(Manhattan, Kansas), followed by a summary of other
parts of the Bulletin. “Our Ohio Experiment Station agrees,
I believe, with all of the above.” Honey bees are not
mentioned.
329. Lewiston Daily Sun (Maine). 1899. For the farmer:
Points on early vegetables... March 14. p. 3.
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• Summary: The section titled “Soy beans” begins: “The
Kansas experiment station has been growing the soy bean for
the past ten years, starting with a small patch and increasing
the area until last year 35 acres were grown. It is a good
drought resister, is not touched by chinch bugs, and the beans
are richer in protein than linseed meal...”
“The soy bean not only furnishes a crop rich in protein,
but at the same time enriches the soil.”
330. Latta, William Carroll. 1899. The soy bean as a farm
crop. Purdue University (Indiana) Agricultural Experiment
Station, Newspaper Bulletin No. 73. 1 p. April 19. [1 ref]*
Address: Agriculturist.
331. Indiana Farmer. 1899. Soy bean excellent for the table.
54(16):1898. April 22.
• Summary: “H.E. Vandeman, ex-Pomologist of the
Department of Agriculture, testifies that the Soy bean is
superior to the common white or soup beans in both taste and
texture and is an excellent table bean. We intend to try them.
If any of our subscribers want to try them and will send us
ten cents, or stamps to the amount, we will send a package
for trial. They make a very fair substitute for coffee and have
often been called the coffee bean.”
332. Morris, Robert C. 1899. The soy bean and the cow pea
(Letter to the editor). Indiana Farmer 54(16):1898-99. April
22.
• Summary: Contents: Introduction. Yield of seed. Yield for
silo. Yield of hay. Yield of fodder. Pasture. Some feeding
results. Feeding the soil.
The letter begins: “Soy beans and cow peas will work
a complete revolution upon fifty per cent. of our American
farms; upon thirty per cent. a very marked change, but alas
twenty per cent. of our farmers are anchored in the gulf of
despair. Many times repeated tests show us that the soy bean
will put as much fertilizing matter into our soil as clover
and, like clover, will draw most of it from the air, but will
accomplish this result in four months. The soy bean and
cow peas are summer growing plants but clover must take
the risk of two winters. While these plants are filling the soil
with fertilizing matter they are making a seed crop at the
same time that the Massachusetts Experiment Station says ‘is
probably the richest vegetable matter we grow.’”
“The venerable and practical agriculturist and teacher,
Hon. Richard V. Gaines of Virginia, writes me, ‘I have
planted soy beans now for fourteen years and have had
fourteen full crops. By the use of soy beans, planted in the
corn when it is laid by, I have been able to double the profit
on my acreage of corn without materially increasing the
cost per acre. The soy bean is capable of taking care of itself
against floods, frost, drowth [drought] and weeds.’”
Davis Bros. of Wayne county, Illinois, W.J. Fox of
Guernsey county, Ohio, and E. Beebee of Richland county,

Illinois, have all gotten good results growing corn and
soybeans for the silo.
The writer’s “own experience takes in six years,
covering both extremes of wet and dry weather, and we have
had six full crops. We have had but few reports of failures,
all traceable to some fault of planting or neglect.”
“Yield of seed. Mr. James Bellwood, of Virginia, says,
“I have thrashed over 100 bushels of soy beans from one
acre of rich bottom land.” Hon. N.D. Thurmond, of Missouri,
selected a plot and harvested the seed. He found the yield
to be at the rate of 80 bushels per acre. Mr. B.F. Carper of
Illinois, raised on half an acre 25 bushels of dwarf soy beans.
The finest single plant we ever saw had on it 461 pods that
would average two beans to a pod. A conservative estimate
for light, thin soil will be 10 to 25 bushels; on land that will
make 50 bushels of corn, a fair yield would be from 25 to 50
bushels.”
“Yield of hay: With a new, high priced seed it is difficult
to get reports of hay; every one wants a seed crop.
George A. Duncan of Lawrence county, Illinois, reports:
“The soy bean is a great success for pasture. They are up off
the ground and stock do not trample them. Stock did as well
on them as on clover and they are at their best when pasture
is scarce.”
Many farmers have conducted their own feeding
experiments using soy beans with good results; they include:
Hon. J. Edwin Black of Lawrence county, Illinois (sheep)
and S.C. Wilson of Olney, Illinois (ewes and lambs). Mrs. S.
Rose Carr of Lis, Illinois, writes: “My chickens had access to
soy beans and cow peas last fall, 1898, and it was surprising
how quickly the biddies [young chickens] slipped into their
winter wraps. They began laying two weeks earlier than
usual and kept it up all during the cold weather. Their house
was warm and they had soy beans instead of corn... I have
never had as high an average of eggs.”
Coburn, in his book on hog raising and feeding says:
“Soy beans are the best hog feed we know of, making the
firmest and fattest pork.”
“Feeding the soil: Poverty forbids the thought of
buying manures; we farmer’s keep so little stock we cannot
make much and fertilizers are out of our reach. A system
of exhaustive farming has brought us to ‘where we are at.’
Grain raising and selling our crops has resulted in farmers
shipping tons of nitrogen, phosphoric acid and potash off in
their wheat, oats, corn and grass.”
“Cotton seed meal and [linseed] oil meal cost about
$22.50 per ton. Now when the farmer can raise on his own
farm the equivalent of either and put it into his barns for less
than $2.50 a ton, thus saving $20 to add to the profit account
of his feeding, and while he is raising it the bean and pea will
be gathering from $10 to $25 worth of nitrogen per acre from
the air and storing it in his soil for next year’s crops, why
does he not do it?
“Soy beans and cow peas will leave more fertilizing
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material in the soil than the succeeding crop will take
up; thus they justify the terms ‘soil renovating’ and ‘soil
building’ plants.”
For soy beans: “The necessity of procuring seed grown
as far north as possible is strongly urged. Medium soy beans
of north grown seed will ripen (except in the northern tiers
of counties, in years of early frost) in the states of Kansas,
Iowa, Missouri, Illinois, Indiana, Ohio and New York, south
part of it, and all the south. The dwarf soy bean will ripen
any where corn will get ripe. There is an extra early soy bean
that will ripen any where wheat will mature seed.”
After a paragraph on planting time and rate of seeding,
the article closes as follows, suggesting that the writer is
selling soy bean seeds: “With each shipment of seed will
be sent a circular giving in detail everything relating to
the growing and feeding of these crops.” Address: Olney,
Illinois.
333. Indiana Farmer. 1899. The soy bean at Purdue.
54(17):8. April 29.
• Summary: “We are glad to receive the Soy bean bulletin
from our State Experiment Station. It shows that careful
attention has been given to this important new renovating
and forage crop at the State farm. Although our readers
have already heard a good deal about the plant, especially
in our last number, they will, we think, be glad to read the
report made by Prof. Latta, which we copy, as follows.
A comparatively new and promising leguminous crop
for Indiana farmers is the Soy bean. This plant has been
successfully grown in different parts of the State and at
several points farther north in the United States. It thrives
in good corn soil, and will grow wherever corn can be
successfully produced.
“Being a quick maturing annual, it will prove especially
helpful to those who cannot grow clover. A crop of Soy
beans can be produced between the spring and autumn frosts
anywhere in the State. The Soy bean may be grown for
pasture, green forage (soiling), for hay or silage, or for seed.
It will yield nine to 12 tons of green fodder, one and one-half
to two and one-half tons of hay and 10 to 40 bushels of seed
according to variety, condition of soil, etc.
“Varieties.–If seed is desired, the earliest varieties, only,
should be grown in northern Indiana. The Medium early
varieties will doubtless mature in most parts of the State,
and are to be preferred owing to their greater yield. The later
varieties might be grown for soil-renewal or soiling, but they
would hardly mature seed.
“Culture.–The soil may be prepared as for corn. If
impoverished by previous cropping, the soil should be well
supplied with lime, potash and phosphoric acid. Nitrogenous
manures have also proved beneficial in New England. The
seed may be sown broadcast, or with the wheat drill, in rows
16 to 24 inches apart, or with the corn drill to be cultivated
as corn. The earlier varieties of Soy bean may follow a crop

of rye or barley or be sown in the standing corn at the time
of the last cultivation, if the weather is seasonable. If sown in
corn, put in two rows of Soy beans between each two rows
of corn. Sow about two pecks to the acre in rows, like corn,
and cultivate, if seed is desired. For pasture, soiling or hay,
so four or five pecks to the acre.
“Food Value.–Soy bean hay compares favorably with
clover hay in chemical composition. The seed is very rich
in protein, and can, therefore, be fed advantageously with
corn. The seed should be ground before feeding. The seed
is readily eaten. Stock, as a rule, do not relish the stems and
leaves at first, but soon take kindly to this forage.
“Soy beans and sorgum [sorghum] supplement each
other as soiling crops. Corn and Soy beans go together, and
are said to make good silage.
“Harvesting.–Begin cutting at the time of early bloom,
for soiling. Cut for hay when in full bloom, and as soon as
the pods have formed for silage.
“Cost of seed.–Seedsmen offer Soy bean seed at $2.50
to $3 per bushel. This makes the cost far too great to justify
growing Soy beans as a general crop. Farmers are advised to
try Soy beans in a small way as a special crop, and then grow
their own seed if the crop gives promise of being valuable.
“We have grown the Soy bean for two years and feel
justified in recommending it for trial, especially the medium
variety. It is a wonderfully vigorous and rapid grower on
good soil, making a large amount of foliage. We have a small
quantity of the seed, which we wish to send to our readers
who desire to experiment with it and will send a small
package for 10¢, 25¢ for a pint, by mail, or 10¢ by express.
Any time during May will do to plant the Soy bean.”
334. Los Angeles Times. 1899. New crop for Kansas farmers.
May 1. p. 5.
• Summary: From Fruitman’s Guide: “The Kansas
Experiment Station has been growing the soy bean for the
past ten years, starting with a small patch, and increasing
the area until last year thirty-five acres were grown. It is a
good drought resister, is not touched by cinch bugs, and the
beans are richer in protein than linseed meal. With sufficient
moisture to germinate them, a crop can be grown after
wheat and oats are harvested.” It also enriches the soil so
that subsequent crops of wheat grown on the same land give
increased yields of about 5 bushels/acre.
“With dairy cows, soy beans take the place of linseed
meal,... a laxative feed and softening the butter fat. Not over
3 pounds per day should be fed to a cow.” “The hogs fattened
with soy bean meal have just been marketed.” Describes how
to cultivate and harvest the soy bean.
Note: “Soy bean meal,” mentioned frequently, probably
refers to ground whole soy beans.
335. Farmers’ Bulletin (USDA). 1899. Experiment station
work, X: The soy bean as a feeding stuff. No. 97. 32 p. See
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p. 13-15.
• Summary: “The soy bean, an annual leguminous plant,
has been grown from the earliest times in Japan, China,
and other countries of southeastern Asia. It is said to have
been introduced into this country from Japan in 1854, but
for a long time it was cultivated to only a limited extent,
principally in the South. In comparatively recent years,
however, improved varieties, adapted to varying climatic
conditions, have been introduced, and the cultivation of
the plant has spread quite rapidly, its range of successful
culture being almost as wide as that of corn. Many of the
stations have experimented with the bean and thus called
attention to its merits, and the Division of Agrostology of
this Department has issued a Farmers’ Bulletin (58) which
discusses in detail the characteristics, varieties, and culture of
the plant and its value as a food and feeding stuff.
“The Japanese and other Orientals grow the plant mainly
for the seed which are used in the preparation of a variety
of foods. The bean is rich in nutritive material and makes a
valuable food. It has a high protein content, and hence serves
well to balance the diet of people, such as the Japanese, who
do not eat much meat. There is no special demand for such
a food in this country, however, and so the soy bean is likely
to be, at least for many years to come, of most value as a
feeding stuff. It serves admirably to balance the rations fed to
stock. The plant may be fed as green fodder, hay, or silage;
or the beans may be fed in the form of meal...”
A table shows the food constituents of soy beans as
compared with other feeding stuffs. The percentage of water,
ash, protein, fiber, nitrogen-free extract, and fat is given for:
“Green soy bean (whole plant), green corn fodder, soy-bean
hay (with pods and seeds), dry corn fodder (with ears), soybean straw (after thrashing), corn stover (plant without ears),
soy-bean seed, corn kernels, soy-bean meal, pea meal, corn
meal, cotton-seed meal, linseed meal (new process), soybean silage, clover silage, corn silage, soy bean and corn
silage, soy bean and millet silage.”
“The Kansas Station has probably experimented with the
soy bean more extensively than any other station...” Address:
Washington, DC.
336. Star and Sentinel (Gettysburg, Pennsylvania). 1899.
Farm and garden: The soy bean. Cultivated like corn, the
Medium Early variety recommended. June 6. p. 4.
• Summary: “The soy bean is one of the staple crops of
Japan which is now becoming quite commonly grown in this
country.” Discusses the findings of Prof. Rane at the New
Hampshire Agric. Exp. Station. An illustration shows three
varieties of soy beans–early, medium, and late.
337. Union County Journal (Marysville, Ohio). 1899. Farm
and garden: The soy bean. Cultivated like corn, the Medium
Early variety recommended. June 29. p. 4.
• Summary: “The soy bean is one of the staple crops of

Japan which is now becoming quite commonly grown in this
country.” Discusses the findings of Prof. Rane at the New
Hampshire Agric. Exp. Station. An illustration shows three
varieties of soy beans–early, medium, and late.
338. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1899. [Soy
bean introductions]. No. 1. S.P.I. Numbers 1-1000. 81 p.
• Summary: S.P.I. Number 480. “Glycine hispida. Soja
bean. From South Ussurie [Ussuri, Usuri], Siberia [Russia].
Received through Prof. N.E. Hansen, March 1898. (1
package).” Note 1. This document contains the earliest
clear date seen for soybeans in Russia, or the cultivation
of soybeans in Russia (March 1898). The source of these
soybeans is unknown, but it seems likely that they came
across the Ussuri (Wusuli) River from Manchuria.
647-656. “Glycine hispida. Soy bean. From Tokyo,
Japan. Received through Hon. A.E. Buck, March 4, 1898.
“647. ‘Akasaya.’
“648. ‘Nakade.’
“649. ‘Deko;’ medium early.
“650. ‘Sennari;’ medium early.
“651. ‘Fuknishiro’ [maybe ‘Fukunishiro’]; medium
early.
“652. ‘Kiyomasa;’ late.
“653. ‘Mejiro;’ late.
“654. ‘Aoteppo;’ late.
“655. ‘Kinoshita;’ late.
“656. ‘Asahi;’ late.”
Note 2. This is the earliest document seen (Nov. 2016)
concerning introduction of soybeans to the United States
by USDA’s Section of Foreign Seed and Plant Introduction.
These soybeans were all received in March 1898 from both
South Ussurie, Siberia, and from Tokyo, Japan.
Note 3. The last named soybean variety above, #656,
Asahi, may well be the same variety tested at the Kansas
Agric. Exp. Station in 1900 and described in their Bulletin
No. 100 in March 1901. Address: Washington, DC.
339. Lamson-Scribner, F. 1899. Southern forage plants.
Farmers’ Bulletin (USDA) No. 102. 48 p. See p. 39-40.
• Summary: The section titled “Leguminous forage plants”
states (p. 40): “Soy bean (Glycine hispida).–One of the
staple crops of Japan, which attracted little attention in this
country until about ten years ago, but is now becoming quite
common. The crop is cultivated like corn, the seed being
planted in drills at the rate of half a bushel per acre. The
stems alone are too coarse to make good hay, but are covered
with such a dense growth of leaves and are so prolific in fruit
that the hay is prized highly, especially for milch cows and
for fattening animals. The yield of green forage is very heavy
when grown on good soil, and the yield of beans is usually
from 20 to 30 bushels per acre. Those who have had most
experience with this crop find that the best way to handle it
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is to cut or pull the plants when the first pods begin to open,
and thrash as soon as dry enough. In this way the coarse
stalks are so broken in pieces and mixed with the leaves and
immature fruit that nearly all will be eaten. It is doubtless
the best of the legumes for the silo, as it can be more easily
handled for the cutter [probably a mechanical silage cutter]
than plants like clover or cowpeas. There are a number of
varieties, differing mainly in the time of ripening and the
color of the seeds.”
An illustration (non-original line drawing; p. 39) shows
a soybean plant with details of the leaves, flowers, and pods.
Note: The title page states that this article is “Compiled from
the publications of the Division of Agrostology.”
In the section on “Leguminous forage plants” are
subsections on yellow lupine (Lupines luteus, p. 41), Chinese
yam (Dioscorea batatas, p. 46), chufa (Cyperus esculentus,
p. 46), and peanut (p. 46-47). The latter states:
“Peanut (Arachis hypogea)–Of some value for hay, and
cultivated for hog pastures in all parts of the South. There are
two very distinct types in cultivation, the ‘common’ and the
‘Spanish.’ The former is the one which produces the peanut
of commerce. The plant grows as straggling as a potato, and
the nuts are produced on long peduncles and often quite
scattered. It is seldom used for hay, though often grown
for hogs. The Spanish variety is a smaller, more compact,
and erect plant, which produces an immense number of
very small nuts clustered closely at its base. This variety
is growing in favor for hay, as the plant, with its closely
adhering nuts, is easily pulled up. The yield is from 1 to 2
tons per acre, and as nearly half the weight is in the nuts, the
hay is richer in protein than any other in common use. Either
variety makes fine fall pasturage for hogs, and as the hogs
do the harvesting, peanuts furnish the cheapest food for the
season.” Address: Agrostologist, Div. of Agrostology, USDA,
Washington.
340. Grand Valley Times (Moab, Utah). 1899. Farm and
garden: Matters of interest to agriculturists. July 7. p. 4.
• Summary: The first section, titled “The soy bean as a
farm crop,” is based on a bulletin of the Indiana Experiment
Station.” The first 3 letters on the left side of the column are
cut off, but in some cases we can guess them from context.
For example: A comparatively new and promising crop for
Indiana farmers is the Soy bean.” The section is by W.C.
Latta, Agriculturist.
The original publication can be found at: Latta, W.C.
1899. “The soy bean as a farm crop.” Indiana Farmer
54(28):3. July 15.

several points farther north in the United States. It thrives
in good corn soil, and will grow wherever corn can be
successfully produced.
“Being a quick maturing annual, it will prove especially
helpful to those who can not grow clover. A crop of soy
beans can be produced between the spring and autumn
frosts anywhere in the state. The soy bean may be grown for
pasture, green forage (soiling), for hay or silage, or for seed.
It will yield nine to 12 tons of green fodder, 1½ to 2½ tons
of hay, and 10 to 40 bushels of seed according to variety,
condition of soil, etc.
“Varieties.–If seed is desired, the earlier varieties, only,
should be grown in northern Indiana. The Medium early
varieties will doubtless mature in most parts of the state, and
are to be preferred owing to their greater yield. The latter
varieties might be grown for soil renewal or soiling, but they
would hardly mature seed.
“Culture.–The soil may be prepared as for corn. If
impoverished by previous cropping the soil should be well
supplied with lime, potash and phosphoric acid. Nitrogenous
manures have also proved beneficial in New England.
“The seed may be sown broadcast, with the wheat drill,
in rows 16 to 24 inches apart, or with the corn drill to be
cultivated as corn. The earlier varieties of soy bean may
follow a crop of rye or barley or be sown in the standing
corn at the time of the last cultivation, if the weather is
seasonable. If sown in corn put in two rows of soy beans
between each two rows of corn. Sow about two pecks to the
acre in rows, like corn, and cultivate, if seed is desired. For
pasture, soiling or hay, sow four or five pecks to the acre.
“Food value.–Soy bean hay compares favorably with
clover hay in chemical composition. The seed is very rich
in protein and can therefore be fed advantageously with
corn. The seed should be ground before feeding. The seed
is readily eaten. Stock as a rule, do not relish the stems and
leaves at first, but soon take kindly to this forage.
“Soy beans and sorghum supplement each other as
soiling crops. Corn and soy beans, together, are said to make
good silage.
“Harvesting.–Begin cutting at the time of early bloom,
for soiling. Cut for hay when in full bloom, and as soon as
the pods have formed, for silage.
“Cost of seed.–Seedsmen offer soy bean seed at $2.50 to
$5.00 per bushel. This makes the cost far too great to justify
growing soy beans as a general crop. Farmers are advised to
try soy beans in a small may as a special crop, and then grow
their own seed if the crop gives promise of being valuable.”
Address: Purdue Agricultural Experiment Station.

341. Latta, W.C. 1899. The soy bean as a farm crop. Indiana
Farmer 54(28):3. July 15.
• Summary: “A comparatively new and promising crop
for Indiana farmers is the Soy Bean. This plant has been
successfully grown in different parts of the state and at

342. Examiner (Sherbrooke, Quebec, Canada). 1899. Farm
and garden: The soy bean. Cultivated like corn, the Medium
Early variety recommended. July 21. p. 3.
• Summary: “The soy bean is one of the staple crops of
Japan which is now becoming quite commonly grown in this
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country.” Discusses the findings of Prof. Rane at the New
Hampshire Agric. Exp. Station. An illustration shows three
varieties of soy beans–early, medium, and late.
343. Blasdale, Walter C. 1899. A description of some
Chinese vegetable food materials and their nutritive and
economic value. USDA Office of Experiment Stations,
Bulletin No. 68. 112 p. See p. 32-36. [19 ref]
• Summary: “According to Prinsen-Geerligs [ChemikerZeitung, 20 (1896) 67-69], ‘tao hu,’ or bean cheese, is
prepared from the seeds of the white variety of soy bean.
These are allowed to soak for three hours in water, are then
reduced to a thick paste, and the mass cooked. The cooked
mass is strained through a coarse cloth. The filtrate consists
of a milky-white liquid containing protein and fat. As soon
as this becomes cool some material is added (for instance,
crude salt containing magnesium chlorid [chloride]), which
precipitates the proteid material, the fat being inclosed in
the coagulated mass. The coagulated material is pressed and
kneaded into small cakes. The cakes may be dipped for a
few moments into a saline solution of curcuma. Variations in
the process give rise to a number of varieties of bean cheese.
This is essentially the method used by the Chinese of San
Francisco in the preparation of the bean cheese used by them.
It is sold either in the form of a freshly precipitated curd or
in the form of small square cakes obtained by compressing
the former material. It is usually cooked in peanut oil before
being eaten and, in the author’s opinion, is a palatable food.
A partial analysis of one of the cakes gave 81.35 per cent, fat
5.19 per cent, and ash 0.80 per cent.
“The filtrate from the cooked soy beans resembles milk,
and, on heating, a skin [yuba], not unlike that formed on
milk, rises to the surface of it.”
A large number of varieties of the soy bean are in
cultivation in China and Japan, but only two were found in
the Chinese markets in San Francisco, a yellow and a black
variety. Aside from a difference in color, the two forms
apparently do not differ materially from each other. The
yellow variety is known as ‘wong tau,’ and is designated by
the characters ‘yellow’ + ‘bean’ (2 Cc = 2 Chinese characters
are given) while the black is known as ‘hak tau,’ and is
designated by the characters ‘black’ + ‘bean’ (2 Cc).
“Both varieties obtained from the Chinese market in
San Francisco grew readily in Berkeley, attaining a height
of about 3 feet, and in spite of a very dry season produced
an abundant crop of seeds... The composition of the seeds of
the two varieties is shown in Table 10 (p. 33), the average
composition of American-grown soy beans being quoted
also for purposes of comparison.” This table gives values
for water, protein, albuminoids, amids [sic] (by difference),
fat, starch, cane sugar, reducing sugars, crude fiber, ash, and
undetermined.
On a dry-weight basis, the original black soy beans
contained, on average, 0.35% more protein (39.62% vs.

39.27%) and 0.72% less fat (18.77% vs. 19.49%) than the
yellow soy beans. The soy beans grown in Berkeley (average
of 8 analyses) contained 38.1% protein and 19.00% fat. On a
dry-weight basis, the black soybeans were found to contain
15.8% more starch than the yellow soybeans (7.41% vs.
6.40%).
Photos show: (1) The upper portion of a plant of the
black soy bean (p. 33).
(2) “Mature plant of yellow soy bean” (showing only
the pods and stems, no leaves, p. 35). Address: Instructor in
Chemistry, Univ. of California.
344. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1899. [Soy
bean introductions]. No. 2. S.P.I. Numbers 1001-1900. 94 p.
Transmittal date: 5 July 1899.
• Summary: 1492-1493. “Glycine hispida. Soy bean. From
France. Received through Mr. W.T. Swingle, December
1898.
“1492. (2 packages.) ‘An erect annual legume, with
hairy stems and leaves, which has been cultivated in China
and Japan from remote antiquity. It was long grown in
botanic gardens, but when the facts concerning its use
as a human food by oriental nations came to light about
twenty years ago, it was largely introduced into this country
and Europe, where thorough trials of its forage and food
value have been made. There are a large number of named
varieties, which vary in the color of their seeds and the
length of time which the plants require to come to maturity.
The seed is planted at the rate of half a bushel to the acre,
in drills 2½ to 3 feet apart, and cultivated about the same as
Indian corn. In Virginia soy beans are planted between the
hills of corn, so that two crops are produced on the same field
at the same time. The yields of seed are often enormous. Soy
beans are fed to stock green as silage, or as hay. The stems
are rather woody and do not make the best quality of hay,
but as either ensilage or green forage they are unsurpassed.
The hay contains from 14 to 15 per cent crude protein and 3
to 6 per cent of fat. The beans contain from 32 to 42 per cent
protein, and from 12 to 21 per cent of fat in fresh material.
When fed to milch cows, a ration of soy beans increases
the yield of milk, improves the quantity of the butter, and
causes the animal to grow rapidly in weight. It is an excellent
addition to a ration for feeding cattle. In China and Japan,
where the soy bean is an article of diet, substances similar
to butter, oil, and cheese, as well as a variety of dishes, are
prepared from it. The yield of green forage amounts to from
6 to 8 tons per acre, and the beans from 40 to 100 bushels.
The feeding value of the bean has been found to be greater
than that of any other known forage plant except the peanut.’
(Jared G. Smith.)
“1493. (1 Package.) ‘Soja hispida à grain noir’ (blackseeded Soja hispida).” Address: Washington, DC.
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345. Farmers’ Bulletin (USDA). 1899. Experiment station
work, XIII. No. 107. 32 p. See p. 7.
• Summary: The section titled “Fertilizer requirements
of crops” states (p. 7). “Soy beans.–(1) This crop differs
widely in its requirements from both rye and mustard, which
had preceded it. (2) No ‘specials’ are made for this crop in
Massachusetts, but fertilizers for it should be rich in potash.”
Address: Washington, DC.
346. Bennett, R.L. 1899. Relative effects on cotton and corn
of certain leguminous crops turned under entire and their
stubble only turned under. Arkansas Agricultural Experiment
Station, Bulletin No. 58. p. 106-07. Aug.
• Summary: In the first two trials, Cowpeas, Soja beans,
and Velvet beans were grown in rows on adjoining plots.
At the proper stages, half were cut and removed for hay. In
November, all of each plot was turned under, then cotton was
planted on May 10 the next year. The goal was to see the
effect of each crop on the yield of seed cotton. Velvet bean
vines turned under gave the highest yield (1,5550 lb/acre),
followed by Soja bean vines turned under.
The second trial was similar, except that the goal was
to see the effect on the yield of corn, and Velvet bean was
omitted. Soja bean vines turned under gave the highest
corn yield (42 bushels/acre) followed by cowpea vines
turned under (37 bu/acre). Address: Director of the Station,
Fayetteville.
347. McClatchie, A.J. 1899. Report of the Agriculturist and
Horticulturist. Arizona Agricultural Experiment Station,
Annual Report 10:242-60. For the year ending June 30, 1899.
See p. 244-46.
• Summary: The section titled “Greed-manuring plants”
states (p. 246): “Velvet beans and soy beans were planted
April 10th. The former made a very poor growth until the hot
weather of June, many of them dying before that time. The
soy beans grew thriftily before the hot weather began, when
they were somewhat ‘burned.’
“How the yield of the cowpeas, velvet beans, and soy
beans will compare with those of clover and alfalfa cannot
yet be stated.”
Note 1. This is the earliest document seen (March
2016) concerning soybeans in Arizona, or the cultivation of
soybeans in Arizona. This document contains the earliest
date seen for soybeans in Arizona, or the cultivation of
soybeans in Arizona (10 April 1899). The source of these
soybeans is unknown.
Note 2. This early reference was found and sent by Dr.
Colin Kaltenbach, Vice Dean and Director of the University
of Arizona Agricultural Experiment Station (28 May 1996).
Address: Agriculturist and horticulturist, Tucson, Arizona.
348. Washington Post. 1899. Food from the Orient:
Americans may really become lotus eaters. Some Asiatic

food products. Special investigation of the subject being
made by the Department of Agriculture. Sept. 3. p. 27.
• Summary: A commission has been appointed by Secretary
of Agriculture James Wilson to look into the subject of useful
Asian vegetables. “Now that the Pacific Ocean has become
an American lake,... Yankee enterprise is on the alert to
gobble up whatever may be available for use on the other
side of that large pond...”
The section titled “Better than potatoes” states: “Among
other valuable Asiatic food plants are millet and the soy
bean. The former is a cereal of the first rank, cultivated
on an enormous scale both in India and China. The latter
forms an important part of the largely vegetarian diet of the
Chinese and Japanese. It has been cultivated for many years
in Europe, and is beginning to be extensively grown in the
United States, though mainly for forage. It resembles a pea
rather than a bean, but is very different from our peas and
beans.”
349. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1899. [Soy
bean introductions]. No. 5. S.P.I. Numbers 1901-2700. 62 p.
Transmittal date: 3 Nov. 1899.
• Summary: 2156. “Glycine hispida. Soy bean. From
France. Received through Mr. W.T. Swingle, February 13,
1899. ‘Yellow Etampes.’ The soy bean requires about the
same soils and climatic conditions as indian corn. It should
be planted in late spring or early summer, after the ground
is warm. In general the early varieties are best to grow for
seed and the late ones for forage. Seed is sown broadcast or
in drills at the rate of from 2 to 4 pecks per acre. The crop
grows rapidly and does not require much cultivation except
to keep down weeds. One hundred pounds of soy bean
hay contain 88.7 pounds of dry matter. Of the 51 pounds
digestible there are 10.8 pounds of crude protein. The ripe
soy bean seeds contain 34 per cent of protein, 17 of fat, and
33.8 of carbohydrates. In 100 pounds of seeds there are 66.8
pounds of digestible food.” Address: Washington, DC.
350. Lamson-Scribner, F.; Bentley, H.L. 1899. Progress
of experiments in forage crops and range improvement
at Abilene, Tex. [Texas]. USDA Division of Agrostology,
Circular No. 23. 20 p. See p. 13.
• Summary: Page 13 states: “Soy bean. The soy bean
promises to be one of the best forage plants for this section.
Three varieties, early, medium, and late, were tested in the
station garden. The early variety grew to be from 8 to 12
inches high and the plants were well filled with pods and
seed. The medium variety grew to be from 8 to 12 inches tall
and produced a very heavy yield of seed. The late variety
proved a vigorous grower. The plants were from 24 to 30
inches high, but they matured only a few beans. This variety
did not stand the dry, hot weather quite as well as the velvet
bean.” Address: 1. Agrostologist, Grass and Forage Plant
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Investigations, Div. of Agrostology, USDA; 2. Special Agent
in Charge of Experiments at Abilene, Texas.
351. Stoddard, W.H. 1899. Soy, or Soja beans. What they
are,.... how to grow them, and what they are good for.
Carlinville, Macoupin County, Illinois. Published by the
author. Printed by Enquirer Printing Establishment. 6 p.
• Summary: “This is an extract from a paper read before the
Macoupin (pronounced muh-KOO-pun) County Farmers’
Institute, Dec. 21, 1898. It was mentioned in letter by
Mary H. Stoddard, 25 Nov. 1944. On page 2 is inscribed:
Compliments of Mary Hoyt Stoddard Best (Mrs. Earl),
daughter of William H. and Mary V. (English) Stoddard. 202
Sue St., Carlinville, Macoupin Co., IL 62626. July 28, 1975.
The publication begins: “To our brother farmers and
stock men. In answer to the many inquiries received, asking
for information about the soja beans, we have prepared the
following circular to answer some of the many questions,
giving a few of the facts we have learned about them from
the reports of several state experiment stations, and from our
own personal experience in growing them for a feed, seed,
and fertilizing crop. All intelligent farmers know there is an
urgent need for a grain and forage crop other than corn. A
crop rich in nitrogen and fat. A crop that can be grown easily,
quickly and with little or no extra cost over that of corn. If
possible, one that will not exhaust the soil like wheat, oats
and corn, but rather add to its fertility.”
The author discusses clover, alfalfa, and cow peas. He
says he has obtained a yield of 10 bushels “with less than
half a stand.” He accurately reviews the nutritional value
of soy beans compared to available supplements. “The last
and best of this trio of legumes is the soy bean, or as it is
generally but incorrectly called, the ‘soja’ bean. This plant
is a native of South-Eastern Asia, growing wild in Japan,
Java and parts of China. In Japan, where the greatest use has
been made of it as food for man and beast, there are many
varieties, like our corn with us, but only a few have been
introduced into this country. Here it is divided into three
classes, the Early Dwarf, the Medium Early and the Late
Mammoth. Of these three there are white, yellow, green and
black seeded varieties, which differ but little in value. They
are of an upright, branching growth. None of the varieties
ever run or vine like the cow peas.
“The Early Dwarf grows from 16 to 24 inches high,
matures seed fit to feed green in 69 to 75 days, and ripens fit
to cut for a seed crop in 80 to 90 days.
“The Medium Early varieties grow 3 to 4 feet high and
are a few weeks later than the Early Dwarf.
“The Late Mammoth grows 5 to 7 feet high, but seldom
forms seed north of the Ohio river, and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture, or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota, where corn is a doubtful crop.

“No soil is too poor for it to thrive and grow. It even
yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and fire
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas.
“This fall part of my own crop was cut and lay on the
ground all through the two weeks’ rain in October, and I
never lost a handful of vines or a pint of seeds from that
cause. The little, fine, velvety hairs on stalk, leaf and seedpods, seem to hold the water at a distance till it can dry out.
These same little hairs on the green, growing plant attract
and hold the dew till the large pulpy leaves can absorb the
nitrogen it contains, transferring it through leaf, stalk and the
mass of thread-like surface roots to the soil which supports
it, thus paying its rent, till the ground is richer after growing
the crop than it was before planting.”
“Now for the food value of the seeds: Of protein or food
nitrogen, which is as necessary to the growth and health of
animals as it is to plants, forming blood, bone and muscle,
Soja bean seed contain 34 per cent; ground linseed oil-cake
contains 32 per cent; cow peas 20 per cent; wheat and oats
each 11 per cent; corn 10 per cent; wheat bran and ship
stuff 15 per cent; artichokes 2½ per cent; sugar beets 2 per
cent. Of fat, which goes to make heat, life and energy in the
animal, these same foods contain: Soja beans 17 per cent;
linseed oil-cake meal 3 to 7 per cent; corn 5 per cent; oats
5 per cent; wheat 2 per cent; bran and ship stuff each 4 per
cent; cow peas 1 4-10 per cent only; artichokes two-tenths of
1 per cent; sugar beets 2 per cent.”
“One of our most successful cattle feeders, Mr. J.F.
Clark, of this county, reports having pastured the past season
his field of sojas when summer feed was short, and says he
never had cattle thrive and fatten faster on any kind of feed.
“Mr. E.G. Duckles, of Chesterfield, cut and fed his green
sojas to his dairy cows the past summer with a quick and
decided gain both in quantity and quality of the milk and
butter.
“In my own experience I can say I never tried a better
feed for calves or shoats [shotes], or brood sows and pigs,
than the sojas either green or dry. They fairly go wild over
the mature green beans if offered to them when grass is dry
and before corn is ready to feed.”
“Prices of seed for 1899: Early Dwarf Sojas, $2.50 per
bushel; $1.50 per half bushel; $1.00 per peck. Medium Early
Sojas, $2.00 per bushel; $1.35 per half bushel; $0.75 per
peck.” Note 1. No price is given for Late Mammoth Sojas.
At the end of the booklet is a full-page ad: “Macoupin
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County Stock and Seed Farms. W.H. & C.L. Stoddard,
proprietors, Carlinville, Macoupin County, Illinois. Our
specialties: Ohio Improved Chesterwhite Swine, Soja Beans,
and ‘Big Macoupin’ White Seed Corn.”
Note 2. This is the earliest document seen (Feb. 2017)
concerning soybeans in Minnesota, or the cultivation of
soybeans in Minnesota. This document contains the earliest
date seen for soybeans in Minnesota, or the cultivation of
soybeans in Minnesota (Dec. 1899).
Note 3. This is the earliest English-language booklet
seen (Aug. 2001) about soybeans, i.e. with the word “Soy”
(or any of its cognates) in the title.
Note 4. This is the earliest English-language document
seen (Oct. 2006) that uses the term “the sojas” to refer to
soybeans.
Note 5. This is the earliest document seen (July 2014)
stating that William H. and C.L. Stoddard of Macoupin
County Stock and Seed Farms are selling Soja Beans.
Note 6. This is the earliest document seen (July 2013)
that mentions the soybean varieties Early Dwarf or Late
Mammoth.
Note 7. Merriam-Webster’s Collegiate Dictionary
(1998) defines shoat (derived from Middle English shote), a
term first used in the 15th century, as “a young hog usually
less than one year old.” Others say “Shote: a young pig,
especially one that is newly weaned.” Address: Farmer,
Carlinville, Macoupin County, Illinois.
352. Bureau of Plant Industry, Soils, and Agricultural
Engineering–Division of Forage Crops and Diseases. 18991928. Correspondence with agricultural experiment stations
(Archival collection). Washington, DC. Undated. 28 cm.
• Summary: Record Group 54–Records of the Bureau
of Plant Industry, Soils, and Agricultural Engineering.
Records of the Division of Forage Crops and Diseases,
Correspondence with State Agricultural Stations–1899-1928
[Label on the box]. Entry No. P.I. 66, Stack No. 170. Begin
location 27/26/02. Containers No. 1-41. Sorted by states,
so that correspondence with Illinois and Indiana would be
in Boxes 10 to 13, under the letter “I.” Within each state,
the folders are (approximately) in chronological order. This
includes letters that William Morse (USDA agrostologist)
wrote to and received from these Agric. Exp. stations.
Talk with Jacob Jones. 1998. Aug. Jacob has also
seen all of William Morse’s correspondence with Purdue
University and the University of Illinois (at Urbana). All
of Morse’s correspondence to Illinois is with Hackleman,
with only 1-2 letters between Morse and Burlison–at least
until 1928, which is when the boxes ended. He photocopied
approximately 400 pages related to soy and either Indiana or
Illinois.
Note: This is the earliest archival collection seen (Oct.
2001) that mentions soy. Address: USDA.

353. Atwater, W.O.; Phelps, C.S. 1899. Effect of nitrogenous
fertilizers upon the yield and the composition of certain
grasses, grains, and legumes. Connecticut (Storrs)
Agricultural Experiment Station, Annual Report 11:113-203.
For the year 1898. See p. 148-53.
• Summary: The section titled “Effect of nitrogenous
fertilizers upon legumes” (p. 148+) begins: “During the
years 1895-98 inclusive, the Station carried on a series of
experiments with several of the legumes, especially cow peas
and soy beans... Effect upon yield–The experiments, on the
whole, indicate that the yields of legumes were increased
only slightly, if at all by the use of nitrogenous fertilizers.”
A table shows that “there was some slight increase in the
yield of the soy bean crop following the use of nitrogenous
fertilizers, but it was not sufficient to make their use at all
economical for this crop”
Effect upon the composition–”Nitrogen added to the
fertilizer does not tend to increase very largely the proportion
of nitrogen compounds found in the crop.” Address: 1.
Director of the Station; 2. Vice Director of the Station and
Agriculturist.
354. Henderson (Peter) & Co. 1899. Florists’ and market
gardeners’ wholesale catalogue of plants, flower seeds, bulbs,
vegetable seeds, farm seeds, fertilizers, insecticides, tools,
&c. (Mail-order catalog). New York, NY. 57 p. 27 cm.
• Summary: In the half-page section titled “Miscellaneous
farm seeds” (p. 45) we read: “Beans, Soja. $1.00 peck, $3.00
bushel.
“Early Soja. 12¢ lb., $1.25 peck, $3.75 bushel. It is a
very valuable fodder variety either for feeding green or for
the silo. It is a rich nitrogenous feed, is unsurpassed as a flesh
former, and, like the Clover is a soil improver, deriving its
nitrogen from the air.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
355. Hills, J.L. 1899. Dairying. Vermont Agricultural
Experiment Station, Annual Report 12:252-354. For the year
1898-99. See p. 308.
• Summary: The section titled “Sundry forage crops” (p.
308) begins: “Six non-saccharine sorghums and leguminous
crops were grown in a small way in 1898. The stands of the
former were not particularly satisfactory; of the latter, fair.
The subsection titled Legumes states: “The soy bean
(soja bean) has been grown here for some years... and seems
a fairly promising forage crop, particularly if planted with
corn.”
A table gives “Analyses of the non-saccharine sorghums
and legumes” including the following whole plants: “Soy
bean, Russian vetch, black rice corn, brown dourrha, and
African millet.” Columns show the water content and dry
matter, then the composition of the dry matter: Crude ash,
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crude protein, crude fiber, nitrogen-free extract, ether extract,
nitrogen, phosphoric acid and potash.
Note: This is the earliest English-language document
seen (June 2005) that mentions the interplanting of soybeans,
in this case with corn. Address: Director of the Station and
Chemist, Burlington, Vermont.
356. Killebrew, Joseph B. 1899. Grasses and forage plants.
Tennessee Agricultural Experiment Station, Bulletin 11(24):1-144. See p. 47, 51, 73, 108-11.
• Summary: Staff: Charles W. Dabney is president of the
station. The author, Col. J.W. Killebrew, A.M., Ph.D., is
“probably the greatest authority in the South upon the culture
and uses of grasses and forage plants.”
Page 47: The section on “Sorghum for the silo” states:
“When it is grown in conjunction with cowpeas or soy beans
it gives a much more nutritious ensilage than corn taken by
itself.”
Page 51: The last two lines on this page about “Indian
Corn (Zea Mays)–(For forage)” state: “Corn fodder, green,
is also an excellent material for ensilage, especially when
grown with cowpeas, oats and soy beans.”
Page 73: This page, titled “Part II. Domesticated
leguminous plants” notes that “Clover should alternate
with cowpeas, soy beans, crimson clover, etc. Nitrogen, in
leguminous plants, occurs in the form of proteids, which
make meat and milk, and so is the most valuable constituent
in the food for cattle, especially for milch cows.” Also, in a
list of domesticated leguminous plants that will be discussed
in the order named in this bulletin, on the 2nd line from the
bottom is: “Soy Bean–Glycine soja or Soja hispida.”
The section on the soy bean (p. 108-11) is titled “Soy
bean–coffee bean–soja bean–(Glycine hispida)–(Forage,
Ensilage and pasture).”
Note: This is the earliest document seen (Jan. 2011) that
contains the term “coffee bean” used to refer to the soy bean
in connection with soy coffee.
“This plant has recently been introduced into cultivation
in the United States, though it has been known in China and
Japan from a remote antiquity. It is one of the crops grown
for human food in oriental countries. It yields a large amount
of seed while the forage, both green and dry, is capable of
sustaining and even fattening domestic animals. Experiments
that have been tried in Tennessee in its culture have been
fairly successful.
“The soy bean is an annual, belongs to the leguminous
family, and is grown for the same purposes as cowpeas and
clover. As a soil renovator, as a hay and as ensilage it is
nearly the equal in every respect of red clover.
“There are many varieties of the soy bean. The early
varieties are thought to be the best to cultivate for seed. The
medium early green is the best for hay and this with the
medium early black is best for soiling and for ensilage... It
will bear moisture well and a case is given by Mr. Robert

C. Morris, of Illinois, where soy beans stood three weeks
in water during the month of July without any permanent
injury.”
“The yield of the soy bean is very prolific, running from
25 to 40 bushels per acre and even 100 bushels have been
reported under very favorable conditions...
“Probably the best use which can be made of the soy
bean in the South is for the fattening of hogs. When so
used the labor and expense of harvesting is saved...” There
follows a long quotation by Prof. Georgeson of the Kansas
[Agric. Exp.] Station on the value of soy beans for pork
production.
“The farmers of Tennessee would do well to test the
value of this bean practically on all different varieties of
soils. It would unquestionably be a valuable addition to the
crops of the Cumberland table-land. It would be valuable in
the sandy soils of West Tennessee but it would grow with the
greatest luxuriance upon the valley lands of East Tennessee
and upon the limestone soils of the Central Basin and the
clayey lands of the Highland Rim.”
Note: Limestone is one of the most useful zoogenic
deposits. Also used as a common building stone, it is formed
chiefly by the accumulation of organic remains such as
shells or coral. A photo (p. 109) shows a stand of soy beans
growing near some corn plants (courtesy U.S. Dept. Agric–
USDA). Address: A.M., Ph. D., Grass expert, Agric. Exp.
Station, Knoxville, Tennessee.
357. Lane, Clarence B. 1899. Dairy husbandry. New Jersey
State Agricultural Experiment Station, Annual Report
19:205-26. For the year 1898. See p. 207-08.
• Summary: “The forage crops that have been found well
adapted for complete soiling systems are... corn, cow peas,
soy beans, Japanese millets and barley and peas” (p. 205).
In the section titled “Soiling crops, 1898,” a table (p.
207) shows the “Cost and yield per acre of soiling crops.”
For “Soy Beans” it is stated that 1½ bushels of seed are
used per acre. Date of seeding: July 16. Cost of labor: $2.15.
Seed: $3.75 (for 1½ bushels). Manure and fertilizer: $2.88.
Period of cutting and feeding: Sept. 14-21. Yield in tons: 5.2.
Total cost: $8.78.
In the section on “General remarks concerning crops”
we read: “Cow peas and soy beans.–One acre each of these
crops were sown broadcast. The yields were 7.2 tons and 5.2
tons, respectively. The cow pea is the most desirable of the
two, because it is more palatable and, as a rule, produces a
larger yield.” Address: B.S., Asst. in Dairy Husbandry [New
Brunswick, New Jersey].
358. Langworthy, C.F. 1899. Appendix: Soy beans as food
for man. Farmers’ Bulletin (USDA) No. 58 (Revised ed.). p.
20-23. [1 ref]
• Summary: This part of Bulletin 58 is identical to the
original July 1897 edition. It begins: “The soy bean has been
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used as a food for man in Japan, China, and neighboring
countries from the earliest times. In more recent years it
has been cultivated for this purpose in Europe. As has been
stated, there is a considerable number of cultural varieties.
Analyses of the soy bean grown in various countries have
been reported by a number of investigators. Some of these
are given in the following table:” (titled “Analyses of the
soy bean”). Address: Ph.D., Office of Experiment Stations,
USDA, Washington, DC.
359. Morrow, George Espy. 1899. Report of Director.
Oklahoma Agricultural and Mechanical College.
Agricultural Experiment Station, Annual Report p. 9-16. For
the years 1898-1899. See p. 11-12.
• Summary: In the section titled “Agricultural department”
we read (p. 12): “Soy Beans. Thickness of planting. Methods
of planting.” Peanuts, cow peas, and alfalfa were among the
many other crops tested.
On page 1 of this report, the section titled “Resources”
states: “The Oklahoma Agricultural and Mechanical College
receives from the U.S. Government every year the sum of
$22,500. This is known as the ‘Morrill Fund,’ and is to be
expended for instruction and appliances only, the Territory of
Oklahoma providing buildings, repairs, etc.
“The Agricultural Experiment Station, which is a
department of the College, receives from the United States
Government an annual appropriation of $15,000, to be used
solely for experimentation and the publication of results.”
Income from state taxes and leases adds another $9,300.
This plus other small sources of income raise the total
income of the college and station to about $50,000. “The
last legislature also made an appropriation of $20,000, for
building purposes.” Address: M.A., Director of the Station
and Agriculturist, Stillwater, Oklahoma.
360. Munson, Welton M. 1899. The acquisition of
atmospheric nitrogen–Soil inoculation. Maine Agricultural
Experiment Station, Annual Report 14:208-12. For the year
1898. [2 ref]
• Summary: Various species of leguminous plants (including
red clover, pea, bean, vetch, and soja bean) were soaked in
sterile water, inoculated with one of the various “nitragin”
cultures or with tubercles from the previous year’s crop, then
grown in sterile soil. The “nitragin” cultures included “Pea
nitragin,” “Lupine nitragin,” and Clover nitragin.”
The section titled “Soja bean” (p. 212) states: “The
soja bean plants were small and weak in every instance and
in no case were tubercles found [on the roots] except upon
one plant from soil inoculated with soja bean tubercles.
(The tubercles used were from last year’s crop and were so
dry it was feared they would be of little value.) There was
no noticeable difference in the size and vigor of any of the
plants.
“General conclusion: The experiments thus far carried

on at this Station do not justify the recommendation of germ
cultures for leguminous crops. In no case did the culture of
the specific germ of any given species give better results
than did a culture of a nearly related type, and in most cases
plants from untreated pots were equally as vigorous and as
heavy as were those from inoculated soil.”
Note: This is the earliest document seen (June 2007) that
mentions use of the “nitragin” cultures for inoculating soja
beans. It was unsuccessful. Address: Horticulturist, Orono,
Maine.
361. Phelps, C.S. 1899. Digestion experiments with sheep.
Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 11:204-20. For the year 1898. See p. 206-08,
213.
• Summary: Soy bean fodder was fed green to sheep.
Table 40, titled “Coefficients of digestibility of nutrients in
different feeding stuffs and groups of feeding as determined
by experiments with sheep” (p. 206-07) gives values for
“Soy bean meal [probably ground whole soybeans] and
timothy hay” and for “Soy bean fodder.”
Digestion experiment No. 47 (p. 208, 213), for “Soy
bean fodder (fed green),” shows the composition of the
feeding stuffs and feces (including “heat of combustion”).
362. Stoddard, W.H. 1900. Soy or soja beans and cow peas
for feeding and fertilizing. Independent Press (Griggsville,
Illinois) 21(9):1, 4. Jan. 3. Paper read at the Farmers’
Institute.
• Summary: W.H. Stoddard, a soybean pioneer in Illinois,
argues that the three best crops to restore depleted soil on
farms are the legumes clover, cow peas, and “soy or soja
beans.” Moreover, these can combine with a grain crop
as fodder for livestock. “I think the best of this trio of
leguminous plants is the soy bean or as it is generally but
incorrectly called, the soja bean. This plant is a native of
Southeastern Asia, growing wild in Japan, Java and parts
of China. In Japan, where the greatest use has been made
of it as food for man and beast, there are many varieties,
like our corn with us, but only a few have been introduced
into this country. Here it is divided into three classes, the
Early Dwarf, the Medium Early and the Late Mammoth. Of
these three there are white, yellow, green and black seeded
varieties, which differ but little in value of composition
for feeding... I prefer the yellow as they have proven more
productive of seed and the seeds are larger than the other
varieties...
“The Late Mammoth grows 3 to 7 feet high, but seldom
forms seed north of the Ohio river and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota where corn is a doubtful crop.
“No soil is too poor for it to thrive and grow. It even
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yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and fire
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas...
“My sojas with less than half a stand, averaged 10
bushels per acre, while crops, of 25 to 60 bushels are
common, average crops, according to soils and seasons, and
over 100 bushels per acre have been grown at the south.
Grown for forage or hay it yields 5 to 15 tons green and 2 to
5 tons dry. As hay the sojas are ¼ richer feed than clover, 3
times richer than field corn cut green purposely for fodder...
“As a dairy feed they are of the greatest value, giving an
additional amount of milk and butter and also adding to the
quality of the latter...
“In my own experience I can say I never tried a better
feed for calves or brood sows and pigs than the sojas, either
green or dry. They fairly go wild over the mature green beans
if offered to them when grass is dry and before corn is ready
to feed.
How to plant, cultivate, harvest, and thresh the sojas:
“Plant about a peck per acre in drills with a corn planter in
rows 20 to 30 inches apart... To harvest the Early Dwarf is
quite a task, as the seed pods set so low on the stalks and
they are so tough and hard when ripe it is impossible to cut
them with a machine. It has to be done by hand with corn
knives or hatchets. Cut as soon as the pods turn yellow.
Catch the tops with one hand, cut and throw into small piles
to cure. Dry thoroughly and then thresh or store in a barn;
or better, in open shed till ready to thresh or feed. If many
are grown, they are best threshed with a common grain
separator, removing the concave and putting in a board in its
place. Don’t use a wind-stacker machine if you can get any
other, as they have to run too fast to do good work. If ripe,
don’t cut with a scythe; it shatters the beans and does not cut
low enough. Don’t use a hoe, the handle strikes the vines,
shatters seeds and the blade digs up clods of dirt to get mixed
with the seeds.”
The author concludes: “Don’t feed like it was corn
fodder or hay; remember they are very rich, condensed feed.
Try them. Write to the secretary of agriculture, Washington
DC, for Farmers’ Bulletins Nos. 16, 22 and 58. They are sent
free of charge to any address. No. 58 is specially valuable
as it is devoted entirely to the topic of soy beans as food
for man and beast, the different varieties and how to grow
them.”
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “separator” or the term “common grain

separator” in connection with soybean production. Address:
Carlinville, Illinois.
363. Brooks, William P.; Thomson, Henry M. 1900. Report
of the Agriculturist. Massachusetts (Hatch) Agricultural
Experiment Station, Annual Report 12:9-55. Jan., 1900. See
p. 10-11, 16, 28.
• Summary: Discusses the fertilizing value of soy beans.
Page 11 notes that soy beans were used in a rotation and
soil test with corn and other crops. One table (p. 16) shows
the increases produced in 6 crops (including Soy beans;
beans and straw) produced from 1889-1899 by a complete
fertilizer, and by manure compared with a plot receiving
no manure. The manure produced much larger increases
and profits. Soy beans were used in a rotation with onions.
Sulfate and muriate of potash were compared as soybean
fertilizers but the results were inconclusive because of an
accident. Address: 1. Ph.D., Agriculturist; 2. B.Sc., Asst.
Agriculturist.
364. Lyon, T.L. 1900. Reports of divisions: Agriculture.
Nebraska Agricultural Experiment Station, Annual Report
13:15-22. Jan. See p. 22.
• Summary: “Soy Beans: During the past two years, the
Station has tested a number of varieties of soy beans. The
crops were threshed and the quantity of seed determined. The
seed is a valuable feed for stock, being very rich in nitrogen.
“It is a question whether this portion of Nebraska is
not somewhat too far north for the best development of the
crop. Further attempts will be made to secure a variety well
adapted to this region.
Note 1. This document contains the earliest date seen
for soybeans in Nebraska, or the cultivation of soybeans in
Nebraska (probably spring 1898) (one of two documents).
The source of these soybeans is unknown.
Note 2. The northern border of Nebraska, which touches
South Dakota, lies slightly farther north than the northern
border of Illinois and the southern border of Wisconsin. It
lies south of the southern border of Minnesota. The southern
border of Nebraska is at about the same latitude as the center
of Illinois, Indiana, and Ohio. Address: Lincoln, Nebraska.
365. Henderson (Peter) & Co. 1900. American farmers
manual (Mail-order catalog). New York, NY. 32 p. Feb. 28
cm.
• Summary: In the section titled “Farm seeds” (p. 24) is
identical to that in this American farmers manual for 1899.
The cover is also identical.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
366. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. A new
drought-resisting crop–Soy beans. Kansas Agricultural
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Experiment Station, Bulletin No. 92. p. 19-28. March.
• Summary: Contents: Introduction. Description of the soy
bean. Variety to plant. Planting. Cultivating. Harvesting.
Yield. Feeding value: Steers, dairy cows, calves, cattle, hogs
and pigs, pasture for hogs, hay. Cost of production. Faults
of the soy bean. Fertilizing value (“it improves the soil on
which it is grown”). Will it pay for the Kansas former to
raise soy beans? Obtaining the seed.
“The Kansas Experiment Station began raising soybeans
in 1889 and has raised them every year since–in 1889
having 70 acres in this crop. We have found the soy bean
to stand the drought as well as Kaffir-corn or sorghum; it is
not touched by chinch-bugs; the grain is a richer feed than
linseed meal, and the plant enriches the soil on which it is
grown. We believe that in 1900 the soy bean should be tried
on a small scale by every Kansas farmer...
“The soy bean was brought [to Kansas] from Japan,
where it is extensively cultivated for human food, taking the
place of beef on account of its richness in protein. Because of
its peculiar flavor but few Americans like it.
“Variety to plant: Kansas farmers should plant the
Early Yellow soy bean. The Kansas Experiment Station has
tried many other varieties, and the Early Yellow is the only
sort that we have found that is satisfactory under Kansas
conditions. Other kinds either yield too little or the crop
does not mature during our season. In the spring of 1899
we issued a press bulletin describing the merits of the soy
bean and recommending the farmers to give the crop a trial.
The College had no seed for sale and farmers ordered from
the seed men, simply writing for soy beans. As long as the
supply of Early Yellow soy lasted orders were filled with it,
and the crops are reported satisfactory. After this supply was
exhausted the seed men filled the orders with the Late Yellow
soy, a variety that matures in Georgia and Alabama. Kansas
farmers who planted the seed of this late variety report that
but a small portion of the crop matured, the rest being killed
by frost. Early Yellow soy beans planted May 12, 1899, were
harvested August 23; planted after wheat, July 14, 1989,
were ripe October 9.”
“The beans should be planted in rows 30 to 42 inches
apart, with the single beans dropped 1 to 2 inches apart in
the rows. One-half bushel of seed per acre is required. The
ground should be in good tilth, and the weeds thoroughly
killed just before the beans are planted... We cultivate the
same as corn, using the two-horse cultivator with small
shovels and taking great care not to ridge the ground...
Where more than 10 acres of soy beans are grown, it will
pay to harvest them with a regular bean harvester... As
soon as cut, the beans should be raked into windrows and
immediately shocked, and left to cure in the cocks. The
thrashing may be done with the ordinary grain thrasher, using
all blank concaves, and running the machine slow enough to
prevent cracking the beans... Farmers with better ground than
ours report a yield of 20 bushels per acre, using our seed.”

Five experiments were conducted feeding ground
soybeans (14.4% fat) to hogs: “These experiments show that
when soy beans are fed with corn or Kafir-corn for fattening
hogs a saving was made in the amount of feed needed to
make 100 pounds of gain of 13, 24, 31, 33, and 37 per
cent., the amount varying in different experiments. Can the
Kansas farmer afford to go without the soy bean and lose
this saving?” (p. 25). Soy beans also make a pasture that is
greatly relished by hogs.
Cost of production (p. 26): When grown on a large
scale in Kansas, with ordinary prices for farm labor, it costs
about 40 cents a bushel to raise soy beans. “This includes all
expenses from preparing the ground for planting to storing
the thrashed beans in the bin, but does not include rent.
“During the summer of 1899 we kept an account of the
cost of raising soy beans on fields containing a total area of
sixty acres. Labor cost $1.25 per day for a man and $2.50 per
day for a man and team. The cost per acre was: Preparation
of land, $1.35; planting, 30 cents; cultivating, $2; hoeing, 70
cents; harvesting, $1.40; thrashing, $2.57; total, $8.32. The
yield of the 60 acres was 932 bushels, making the total cost
per bushel nearly 54 cents.” Kansas dairymen, hog raisers,
and stockmen should all raise soy beans.
“Obtaining the seed: Most seed men sell soy beans,
listing them as soy beans, soja beans, or coffee beans. The
following farmers report having raised soy beans in large
quantities in 1899: Hon. Geo. M. Munger, Eureka, Kansas;
A.E. Clark, Pleasant Hill, Kansas; M.L. Dickson, Edgerton,
Kansas; Wm. C. Lee, Manhattan, Kansas; H.H. Clothier,
Vera, Kansas; D.L. Beale, Montana, Kansas; O.E. Simmers,
Abilene, Kansas.”
Illustrations (by Hench, p. 20, 22-23) show: Two soy
bean pods and two soy beans (full size). A soy bean knife
on a cultivator beam. A full-page soy bean plant, with many
leaves and pods.
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “harvester” harvester (“a regular bean
harvester”) in connection with soybean production.
Note 2. This is the earliest document seen (Nov. 2014)
that uses the word “horse” (or “horses”; “the two-horse
cultivator”) in connection with soybean production.
Note 3. This is the earliest document seen (Sept. 2007)
that gives an itemized accounting of the cost of producing
soybeans.
Note 4. This is the earliest document seen (July 2013)
that mentions the soybean variety Early Yellow. There is
good reason to believe that this is simply a new name for the
Yellow Soy Bean, the name which had been used at Kansas
since 1890. Address: 1. M.S., Agriculturist; 2. M.S., Asst. in
Dairying; 3. B.S., Asst. in Field and Feeding Experiments.
All: Manhattan, Kansas.
367. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. Kafircorn. Kansas Agricultural Experiment Station, Bulletin No.
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93. p. 28-48. March. See p. 37-38, 47-48.
• Summary: Pages 37-38: “We have made many trials to
test the value of adding soy beans to Kafir-corn, in fattening
hogs.” A table gives the results. “This experiment shows
that by adding soy beans [in the form of “soy-bean meal”
{probably ground whole soy beans}] to Kafir corn a saving
of 13 per cent. was made in the amount of feed required to
make 100 pounds of gain.” Four other tables show similar
results, with savings “of 12, 27, 31, 33, and 37 per cent., the
amount varying in different experiments.”
The bulletin concludes (p. 47-48): “If the land now in
corn in this state but not adapted to it, but adapted to the
better drought resister, Kafir-corn, should be planted to
Kafir-corn, and this Kafir-corn should be fed with our other
drought resistors, alfalfa and soy beans, every year in Kansas
would show a meat production equal to a year producing 350
million bushels of corn.” Address: 1. M.S., Agriculturist; 2.
M.S., Asst. in Dairying; 3. B.S., Asst. in Field and Feeding
Experiments. All: Manhattan, Kansas.
368. Gleanings in Bee Culture. 1900. The soy bean; A
substitute for clover. 28(8):321-22. April 15. [1 ref]
• Summary: Reprints in full the contents of Ohio Agric. Exp.
Station, Press Bulletin No. 206. Wooster, Ohio. 16 April
1900. Bees are not mentioned. Only the title suggests that the
soy bean may be a substitute for clover.
369. Root, A.I. 1900. Special notices: Soja or soy beans.
Gleanings in Bee Culture 28(8):322. April 15.
• Summary: “Perhaps I may mention that we have furnished
our Ohio Experiment Station with most of the seed beans
they have used–see page 321, and we can still furnish these
at the following prices: Quart. 10 cts. [$0.10] (by mail, 15
cents extra); peck [8 quarts or ¼ bushel], 60 cts.; bushel,
$2.00. For two or more bushels shipped from Richmond, Va.
[Virginia], we can make a special price of $1.60 per bushel.
The freight from Richmond to your place can be ascertained
very nearly by your local freight agent. We can furnish a
leaflet on application in regard to these beans.”
Note: Bees are not mentioned. Address: Medina, Ohio.
370. Ohio Agricultural Experiment Station, Press Bulletin.
1900. The soy bean a substitute for clover. No. 206. April
16. Published at the end (p. 270) of Ohio Agric. Exp. Station
Bulletin No. 120 (June 1900).
• Summary: “The Soy or Soja bean is an upright, stiffstemmed, branching bean, introduced a few years ago
from Japan, which is rapidly coming to the front as a most
valuable forage plant. It has been grown for several years by
the Ohio Experiment Station with very satisfactory results.
Planted in some of our poorest soils, it has produced two
to three tons of excellent dry forage or hay per acre, which
is eaten with relish by all kinds of stock. As a crop to turn
under for green manuring, we do not know its equal.

“As the Soy bean is a warm weather plant it should
not be planted before the last of May in Northern Ohio, nor
before the middle in the southern part of the state... It should
be harvested before frost and cured as hay.
“The Soy bean, like clover, adds nitrogen to the soil, and
it is therefore a renovating, instead of an exhausting crop. It
is especially suited to take the place of clover in a systematic
rotation where the clover has been killed out by severe
winters, as is the case at present over a large part of Ohio, or
where the spring seeding of clover has failed to catch. The
Ohio Experiment Station has used it in such cases with such
good results that it feels justified in urging the farmers of the
state to give it a careful trial.
“There are several varieties of Soy beans, some of which
will mature seed in Ohio, while others will not. As a rule, the
latter class are more valuable for forage, as they make larger
growth. The beans, however, which are produced at the rate
of ten to twenty bushels per acre, are a valuable feeding
stuff, as they are quite high in protein, and to some extent
take the place of such materials as linseed meal in the ration.
The Kansas Experiment Station has fed them to fattening
hogs with the result of effecting a large saving in the quantity
of food required to make a pound of pork, and others report
similar results in feeding them to sheep.
“The Experiment Station has no seed of these beans for
distribution, but it may be procured of most of the principal
seedsmen.” Address: Ohio.
371. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. Fattening
hogs with drought-resisting crops. Kansas Agricultural
Experiment Station, Bulletin No. 95. p. 67-95. April.
• Summary: The bulletin begins: “This bulletin gives the
results of feeding experiments made with 326 hogs. Eight
experiments were made; the first was begun November 15,
1897, and the last completed January 8, 1900. The object of
the work was to develop the best methods of feeding hogs
the Kansas crops that are good drought resisters and that do
well on upland.” Soy beans are mentioned on most pages
of this report. They were fed with kafir-corn in the from of
ground whole soy beans, called “soy-bean meal.”
The summary section titled “Soy beans” (p. 91-92)
states: “The soy bean stands drought as well as Kafir-corn
or sorghum, is not touched by chinch-bugs, and does well
on poor soils. Every experiment in which soy beans were
tried shows that, when part of the ration was beans, the hogs
having them ate the most grain, and made the most gain for
feed eaten. The results are:” A table summarizes the results
of experiments 1-4 and 6, in which soy beans were fed. The
crucial figure in each is the percentage of feed saved by
feeding soy beans, which ranges from 13.2% to 37.5%.
“This table shows an increase in gain of from 14.6 to
96.4 per cent, by making the ration one-fifth soy beans, and
that the rations containing one-fifth soy beans show a saving
in the amount of feed required to make 100 pounds of gain
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from 13.2 to 37.5 per cent. Can the Kansas farmer afford to
fatten hogs without soy beans? Hogs fed soy beans fatten
rapidly, look thrifty, have strong appetites, and the hair and
skin are glossy, like those of animals fed oil-meal. The soy
bean is a rich feed and we do not recommend more than
one-fifth to one-third of the ration to be made of the beans.
Soy beans may be fed whole, mixed with the other grain, or
unthrashed beans, stalk and all, may be thrown to the hogs
and they will quickly pick out the beans. We lost eleven per
cent, from grinding the beans.”
The report concludes (p. 95): “The yields we have
obtained from Kafir-corn, soy beans, and alfalfa hay, the
showing of only one crop failure in eleven years, and the
good results obtained from fattening hogs with combinations
of these feeds, show a greater certainty of crop and more
pounds of pork per acre than are usually secured by ordinary
feeds in other states.” Address: 1. M.S., Agriculturist; 2.
M.S., Asst. in Dairying; 3. B.S., Asst. in Field and Feeding
Experiments. All: Manhattan, Kansas.
372. Chicago Daily Tribune. 1900. The soy bean. May 8. p.
6.
• Summary: “The soy bean seems about to become popular
as rapidly as did alfalfa when introduced for much the same
reasons. The soy is an upright stiff-stemmed, branching
bean imported from Japan a few years ago and its headway
in popular estimation has been made almost entirely during
the last year. The agricultural authorities are impressed with
its value as a forage plant and the experiment stations in
the middle West have made most favorable reports which
have led the agricultural press strongly to recommend its
cultivation. The Ohio experiment station reports that planted
on some of the poorest soils it has produced two or three tons
of excellent dry forage or hay to an acre and it is eaten with
relish by stock. As a green crop to turn under for manuring
the bean is said by authorities not to have its equal.
“Like clover, it adds nitrogen to the soil and it is
therefore a renovating instead of an exhausting crop. It is
especially suited to take the place of clover in a systematic
rotation where the clover has been killed by severe winters,
as is the case in many localities in the middle West now;
or where the spring seeding of clover has failed to catch.
The experiment stations are making an attempt to induce
the farmers to sow the crop. Being a warm weather plant it
should not be planted in northern Indiana, northern Ohio,
or Illinois before the last of May... Aside from its value as
forage and as a nitrogenous crop the beans are valuable for
feeding stock, as they contain a large amount of protein...
The prediction is made that in five years nearly every farmer
and stock-raiser will be growing soy beans.”
373. Latta, William Carroll. 1900. The soy bean. Purdue
University (Indiana) Agricultural Experiment Station,
Newspaper Bulletin No. 84. 1 p. May 14. [1 ref]

• Summary: “The general failure of the clover crop in
Indiana has brought to the Experiment Station numerous
queries as to the merits of other leguminous crops. Many
of these inquiries relate to the soy bean as a forage and
fertilizing crop...
“The soy bean will yield 10 to 15 bushels of grain, or
about two tons of hay to the acre in Indiana under good
average conditions... Soy beans grow well and mature on
Purdue experiment station farm. Others in the State have
grown them successfully. Farmers who do not succeed with
clover, will do well to try soy beans or cow peas. The latter
will be a good soil renovating crop and the former may prove
equally advantageous as a leguminous grain and forage crop
in a rotation composed chiefly of cereals.
“The Station has no soy beans for sale or distribution.
The seed can usually be obtained from any of the large
seedsmen.”
A table taken from Kansas Agric. Exp. Station Bulletin
No. 92 compares the protein, carbohydrate, and fat content of
soy beans, flax seed, linseed meal old process, bran, oats, and
corn. Soy beans have the highest protein content (29.6%).
The author summarizes the table: “It appears from the table
that soy bean meal may take the place of oil meal or cotton
seed meal in a feeding ration.” Address: Agriculturist.
374. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. Soil
inoculation for soy beans. Kansas Agricultural Experiment
Station, Bulletin No. 96. p. 97-116. May.
• Summary: The study of soil inoculation for soy beans was
first made at this Station by D.H. Otis as part of his work
for the degree of master of science. Mr. Otis completed his
work in 1897 and in 1898 the Farm Department began the
work of inoculation on a field scale. Since 1890 soy beans
have been grown at the Kansas Experiment Station, but
frequent and numerous examinations of the roots fail to
reveal the presence of any nodules or tubercles. Knowing
that the Hatch Experiment Station, Amherst, Massachusetts,
had been successful in producing tubercles on the soy bean,
it was proposed that an attempt be made to inoculate the
Kansas beans with Massachusetts soil. The soil arrived in
a dry, pulverized condition, not unlike the dust in our roads
during a dry season. The benefits from inoculation lie largely
in the increased fertility of the soil resulting from the decay
of the nitrogenous roots, and would not be seen until after the
growth of the succeeding crop.
“After the success of inoculating the beans with
imported soil was assured, it was thought to be an interesting
point to ascertain how far these particular micro-organisms
had spread in this country. Accordingly inquiries sent out
to all the experiment stations of the United States and the
following table constructed from the replies:” (1) States
with soybean micro-organisms indigenous to the soil were
Indiana, Louisiana, Massachusetts [Hatch], North Carolina,
Rhode Island, and Tennessee; (2) States which obtained
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the soybean micro-organism through inoculation were
Connecticut [Storrs] and Kansas; (3) States in which no
tubercles were found on the roots of soybean plants were
California, Florida, Iowa, Michigan, and South Dakota; (4)
States which consider the climate too cold to successfully
grow the soy bean were Minnesota and Washington [because
of the next category, this implies that they tried to grow
soybeans]; (5) States which have not grown the soy bean
were Kentucky, Maine, Montana, Nevada, Pennsylvania,
Utah, Virginia, and Wyoming.
The inoculated soil used in this experiment was
taken from a plat inoculated in 1896 with soil from the
Massachusetts Experiment Station, and on which soy beans
had been grown in 1896 and 1897.
Photos (p. 101-103) show the bare roots of soy bean
plants: (1) Not inoculated. (2) Inoculated with Massachusetts
soil, and (3) Inoculated with extract; these roots contain the
most nodules. An illustration (line drawing; p. 110) shows
a soy bean plant inoculated at the bottom of a pot (with
relatively few nodules). A table (p. 111) summarizes replies
on the extent of the soy bean micro-organism and inoculation
trials in the United States.
Note 1. This is the earliest document seen (March
2016) concerning soybeans in Florida, or the cultivation of
soybeans in Florida. This document contains the earliest date
seen for soybeans in Florida, or the cultivation of soybeans
in Florida (May 1900). The source of these soybeans is
unknown.
Note 2. This is second earliest document seen (June
2007) concerning the cultivation of soybeans in California.
Note 3. This is the earliest English-language document
seen (March 2003) that uses the word “nodules” (or
“nodule”) in connection with soybeans. Address: Manhattan,
Kansas.
375. Langworthy, C.F. 1900. Vegetable cheese. Sanitary
Home (The) (Fargo, North Dakota) 2(3):55-57. May.
• Summary: “It is commonly believed that the Japanese,
Chinese, and other oriental peoples live almost exclusively
on rice, eating little or no meat... In the course of centuries
the Japanese and Chinese have evolved the art of preparing
substances resembling dairy products from vegetable
sources. It is well known that beans, peas, and other legumes
contain large amounts of protein... The soy bean, which is
perhaps the principal legume grown in Japan and China, is
less suited for food in its natural state.”
“Though the soy bean is not relished when cooked in
the ordinary way, the Chinese and Japanese prepare very
satisfactory foods from it in ways which are unknown
to western cooks. Bean cheese or bean curd, called by
the Japanese tofu and by the Chinese tao hu, is one of
the most important of these products and is prepared as
follows: The soy beans are soaked in water for about 12
hours and crushed between mill stones until of a uniform

consistency. The ground material is then boiled with about
three times its bulk of water for an hour or more and filtered
through cloth. The filtrate is white in appearance and has
somewhat the appearance of milk. It has the taste and
smell of malt. Analysis shows that it resembles cow’s milk
in composition. When heated a film forms on the surface
which in appearance suggests cream. This is dried and
eaten under the name of yuba. As soon as the soy bean milk
becomes cool, some material is added; for instance, crude
sea salt, containing magnesium chlorid [chloride], which
precipitates the proteid material, the fat being inclosed
[enclosed] in the coagulated mass. The coagulated material
is pressed and kneaded into small cakes or cheeses. These
are sometimes dipped in saline solutions of curcuma to color
them. The bean cheese cakes are sometimes eaten fresh or
may be cooked in different ways. Often when practicable
they are frozen. This removes a considerable part of the
water present. As shown by analysis, the fresh bean cheese
contains about 5 per cent of protein and 3 of fat. Ordinary
cheese made of milk contains about 28 per cent protein and
36 per cent fat.
“Miso resembles tofu to some extent. It is prepared
from cooked soy beans, which are rubbed to a thick paste
and fermented with rice wine ferment. Shoyu is a thick
sauce prepared from a mixture of cooked pulverized soy
beans, roasted and pulverized wheat, wheat flour, salt, and
water. The mass is fermented with rice wine ferment in
casks for from one to five years being frequently stirred.
The resulting product is a moderately thick, brown liquid,
in odor and taste, not unlike a good quality of meat extract,
though perhaps a trifle more pungent. Throughout the East
it is eaten in large quantities with rice and other foods and
is an important source of protein. Under the name of soy
sauce, it has been known to Europeans in India for many
years, and is not unknown in the United States. Most of the
soy bean products are fermented; that is, they are prepared
with the aid of micro-organisms. The micro-organisms break
down the cell walls and similar materials and thus the cell
contents are rendered more accessible to the digestive juices
at the same time peculiar and pleasant flavors are developed.
The manufacture of these products is of very ancient origin
and affords an interesting, practical illustration of the use of
bacteria for economic purposes.
“The Chinese residents of San Francisco and other
cities consume large quantities of these soy bean products
and it is stated on good authority that soy bean cheese is
manufactured in this country, though doubtless it is seldom,
if ever, eaten by any except the Chinese.”
Note 1. This periodical was later named North Dakota
Farmer.
Note 2. This is the earliest English-language document
seen (April 2013) that uses the term “bean cheese cakes” to
refer to tofu.
\ Note 3. This is the earliest English-language document
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seen (Aug. 2013) that contains the term “soy bean milk.”
Note 4. Dr. E.F. Ladd was a nationally-known pioneer in
food safety and sanitation in the United States. He published
this periodical, Sanitary Home, in Fargo and distributed
it free of charge like an extension publication before the
extension service was created; North Dakota State Univ. paid
the printing and mailing expenses. Interested in home safety,
he rewrote technical publications in a language homemakers
could understand. He did much work with North Dakota
food purity and chemical purity laws. Address: PhD, Office
of Experiment Stations, Dep. of Agriculture, Washington
[DC, USA].
376. Los Angeles Times. 1900. The land. Orchard, farm,
garden, rancho and stockyard: Inoculating the soil. June 1. p.
I12.
• Summary: “Soil inoculation is receiving considerable
attention over the country at the present time, and, though
some doubt has been entertained in regard to the claims
made in its favor, experiments at several agricultural
experiments demonstrate that inoculation of the soil is no
longer a theory but a fact. The Kansas experiment station
last year made extensive experiments with soy beans and
has published its results in bulletin No. 6, which is a very
interesting document.”
By “examining the roots of such plants as clover, alfalfa,
beans and peas one will usually find scattered over their
exterior surfaces tubercles of various sizes and shapes. These
tubercles are with very few exceptions, peculiar to a certain
order of plants known as ‘leguminosae.’ These tubercles are
the outgrowths of the plants themselves, and are produced
by the action of certain micro-organisms working within the
tissues of the root.
“Formerly these tubercles were considered abnormal
appendages, and as injurious to the plants, but later
investigations revealed the fact that where these tubercles
were wanting the plants did not make the growth that was
made by plants where the tubercles were present. These
tubercles are the homes of minute microscopic bacteria
(Bacillus radicicola Beyer. [Beyerinck]) and they have
the remarkable property of taking free nitrogen from the
atmosphere and transforming it into available compounds
for plant food. This is what makes the leguminous plants
so valuable as soil enrichers and specially prized for green
manuring. Each plant has its special bacteria, as the organism
producing tubercles on the pea or bean will not produce
tubercles on clover and alfalfa, and vice versa.”
377. Burtis, F.C. 1900. Stock feeding. Oklahoma
Agricultural and Mechanical College. Agricultural
Experiment Station, Annual Report p. 120-29. For the years
1899-1900.
• Summary: In the section titled “Some Oklahoma feeding
stuffs” is a subsection on “Soy beans” which states (p. 128):

“This plant should be grown for the grain it produces as it
contains about 30 per cent protein, and is relished by all
stock and can be fed to them with other grain, in proper
proportions, with great profit. The plant has little value as
hay but its erect growth enables it to be harvested for the
grain with machinery. The plant does well in Oklahoma.”
Also discusses: Cotton seed and its products (meal,
hulls), cowpeas, alfalfa, sugar beets and mangels. Address:
M.S., Agriculturist and Horticulturist, Stillwater, Oklahoma.
378. Dietetic and Hygienic Gazette (New York). 1900.
Vegetable cheese. June. p. 340-41. *
• Summary: This article begins: “Langworthy has an
interesting paper on this subject in the Sanitary Home, from
which we reproduce it.
“It is commonly believed, says the author, that the
Japanese, Chinese, and other Oriental peoples live almost
exclusively on rice, eating little or no meat. Rice is
undoubtedly the most characteristic article of diet in the
Orient.”
“The soy bean, which is perhaps the principal legume
grown in Japan and China is less suited for use as food in
its natural state. It contains large quantities of protein and
fat but no starch when properly ripened. Though the soy
bean is not relished when cooked in the ordinary way, the
Chinese and Japanese prepare very satisfactory foods from it
in ways which are unknown to Western cooks. Bean cheese
or bean curd, called by the Japanese tofu and by the Chinese
tao-hu is one of the most important of these products and is
prepared as follows:...”
379. Fields, John. 1900. Report of Director. Oklahoma
Agricultural and Mechanical College. Agricultural
Experiment Station, Annual Report p. 11-18. For the years
1899-1900. See p. 14.
• Summary: The section titled “Subjects of investigation”
(p. 14-15) states: “Two series of rotations, one of corn,
oats, and wheat and cowpeas, and another of castor beans,
Kaffir, cotton, oats, and wheat and soy beans are in progress,
duplicate plats being used in each case with and without
manure. The production of forage crops is also receiving
much attention.” Address: B.S., Director of the Station and
chemist, Stillwater, Oklahoma.
380. Wilson, James. 1900. Report of the Secretary of
Agriculture. Annual Reports of the Department of
Agriculture (USA). p. VII-LXXVIII. For the fiscal year
ended June 30, 1900.
• Summary: The section titled “Experimental farm at
Arlington” (p. LXXVII) states: “Congress at its last session
authorized this Department to take charge of part of the
Arlington grounds lying east of the Georgetown and
Alexandria road. These grounds are susceptible of being
made productive and very attractive, but at the present time
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require grubbing, draining, surfacing, and fertilizing. This
work is being vigorously pushed; drain tile will be laid
during the coming year; $10,000 should be appropriated to
carry on the work.”
“Arlington Experimental Farm” is mentioned on pages
235, 274, and 277.
Note 1. This is the earliest document seen (Oct. 2016)
that mentions the Arlington Farm, Virginia–which the
USDA purchased in 1900 for growing and testing plants and
varieties. More about the “Arlington Farm” or “Arlington
Experimental Farm” is found in the Report of the Secretary
of Agriculture (for the year ended June 30, 1900) on pages
7, 8, 18, 20, 21, 31, 34, 35, 42, 50, 56, 72, and 75, and in
subsequent Annual Reports.
The section titled “The Library” (p. LXXII) discusses
the growth of the library, the card index, and the card
catalog. “Additions to the Library during the past year have
numbered about 5,000 volumes. A larger proportion of the
additions has come by way of exchange than ever before,
owing to arrangements for exchange made by the Librarian
as a result of a personal visit to various points in Europe.
These arrangements have a salutary effect in bringing to the
attention of scientific bodies in other countries the numerous
valuable scientific publications of the Department, adding
prestige to the Department as a whole and to its scientific
workers in particular.
“Card index: Cards have been issued containing entries
of all articles in the Yearbooks and Farmers’ Bulletins issued
by the Department; these have been printed and distributed
to nearly 4,000 librarians, thus assisting in the efforts to
make these publications more available to readers.”
Note 2. This is the earliest document seen (July 2002)
concerning the National Agricultural Library.
Note 3. A long summary of this report was carried
in the prestigious journal Science (14 Dec. 1900, p. 897906); for Arlington Farm see p. 906. Address: Secretary of
Agriculture, Washington, DC.
381. Abel, Mary Hinman. 1900. Beans, peas, and other
legumes as food (Revised edition). Farmers’ Bulletin
(USDA) No. 121. 32 p. See p. 9-11. Illust. Revised Nov.
1904. Revised Nov. 1906. [1 ref]
• Summary: A section titled “Soy Bean (Glycine hispida)”
(p. 9-11) briefly describes the soybean plant and the rich
nutritional composition of its seeds. The first paragraph is
quoted from USDA Farmers’ Bulletin 58.
Starting with paragraph 2: “This leguminous plant,
probably native in China, is the most important legume of
China and Japan... In the Orient this bean and the various
food products made from it are so largely consumed that it is
perhaps the most important food plant next to rice. The soy
bean is eaten to a small extent boiled like other beans, but in
China and Japan it is elaborated into a variety of products, all
of which have a high percentage of protein, and when eaten

in connection with the staple food, rice, which is so deficient
in that constituent [protein], helps to make a well-balanced
dietary. Some one of these products is eaten at perhaps every
meal and by rich and poor alike, especially in the interior of
these countries, where sea food is not obtainable.
“One of the most important of these preparations is
shoyu, and it is the only one that has been introduced to any
extent into other countries, where it is known as soy sauce...
“There are also several varieties of bean cheese or
similar products made from this legume which are very
important foods. These are natto, miso, and tofu. Natto is
made from soy beans that have been boiled for several hours
until very soft, small portions of the still hot mass being then
wrapped securely in bundles of straw and placed in a heated,
tightly closed cellar for twenty-four hours. Bacteria, probably
from the air or the straw, work in the mass, producing an
agreeable change in its taste.
“For tofu, the soy bean, after soaking and crushing,
is boiled in considerable water and filtered through cloth.
To the resulting milky fluid 2 per cent of concentrated sea
brine is added, which, probably by virtue of the calcium and
magnesium salts present, precipitates the plant casein, which
is then pressed into little snow-white tablets. It is made fresh
every day. Tofu is sometimes cooked in peanut oil before it
is eaten. In natto and miso the action of minute organisms
plays an important part. In tofu there is no such action. The
composition of a number of these products is as follows:”
A table (p. 11) shows the nutritional composition of food
products made from soy beans, including fresh tofu, natto,
white miso, red miso, Swiss miso, and shoyu (2 samples).
An illustration (non-original line drawing, p. 10) shows
a soy bean plant with a cluster of 7 pods to its upper left
(slightly changed from an original in Carrière 1880, p. 154).
This bulletin also discusses (with an illustration of each):
The bean–Broad or Windsor bean (Vicia faba). Kidney bean
(Phaseolus vulgaris). Lima bean (Phaseolus lunatus). Scarlet
runner (Phaseolus multiflorus). Frijole (Phaseolus spp.).
Cowpea (Vigna catjang). Lablab bean (Dolichos lablab) and
other common varieties. Locust bean (Ceratonia siliqua).
The pea–Field pea (Pisum arvense). Garden pea (Pisum
sativum). Chick-pea or gram (Cicer arietinum).
The lentil (Lens esculenta). The peanut (Arachis
hypogæa).
Note 1. This is the earliest English-language document
seen (Aug. 2013) that uses the term “milky fluid” to refer to
soymilk.
Note 2. Mary Hinman Abel was not an employee of the
USDA or of the federal government. She was a pioneer in the
fields of nutrition, nutrition education, home economics, and
popularizing science for the general public. Between 1904
and 1913 she wrote several farmers bulletins for the USDA.
From 1909 to 1915 she was editor of the Journal of Home
Economics.
An excerpt from The Biographical Dictionary of Women
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in Science has an entry for: Abel, Mary Hinman: “U.S. home
economist and nutritionist. Married John J. Abel, professor
and pharmacologist at Johns Hopkins University (10 July
1883). Professional experience: New England Kitchen (with
Ellen Swallow Richards, ca. 1890); Lake Placid Conferences
(on home economics), founding member; Journal of Home
Economics, editor (1908-?); United States Department of
Agriculture, writer and editor on home economics and
nutrition; American Home Economics Association charter
member and councilor-at-large. Honors and memberships:
Lomb Prize, American Public Health Association, 1890.
Died in 1938.”

of great value to the State. A mention of the more important
investigations follows:
“1. Agronomy. Methods of seeding clover; Alfalfa
culture;... Test of soy bean varieties; Rotation of cowpeas
and wheat grown on the same land each year...”
Note 1. No soybean variety names are given. This is
the earliest document seen (Nov. 1999) concerning soybean
research at the Missouri Agricultural Experiment Station.
Note 2. This is the earliest document seen (Nov. 1999)
that contains the word “Agronomy” in connection with soy
beans. It was next used in Illinois in April 1903. Address:
B.S.A., Director of the Station, Columbia, Missouri.

382. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1900. [Soy
bean introductions]. No. 7. S.P.I. Numbers 2701-3400. 86 p.
Transmittal date: 18 Aug. 1900.
• Summary: 2869/2873. “Glycine hispida. Soy bean. From
China. A collection of seeds presented by Prof. G.D. Brill, of
the Hupeh Agricultural School, Wuchang. Received March
1899. They comprise the following:
“2869. ‘This is called the yellow bean and is very much
grown here, generally on a trellis. The pods are long and
contain many beans each. It is soaked in water for a day or
two, then ground and the skins and coarser parts separated
by filtering through a coarse cloth. This filtrate is boiled with
powdered gypsum, which causes it to curdle, after which it is
pressed in molds. The seeds are also soaked in water until the
sprouts are 2 or 3 inches long. These are then fried and eaten.
The bean is also a source of oil.’
“2873. ‘I think this is the same as the Soy bean already
grown so much in the United States. Here it is often planted
among the growing rice of the second crop, and matures the
seed after this is cut. It is planted as a catch crop. It is eaten
while green, cooked with rice, and when dry it is ground
with poor rice, made into dough with water, rolled out thin,
cooked and cut into narrow strips, and eaten at the Chinese
New Year–why more at that time than any other I do not
know.’” Address: Washington, DC.

385. Anderson, W.B. 1900. Forage crops. Indiana (Purdue)
Agricultural Experiment Station, Annual Report 12:59-66.
For the year ending June 30, 1899.
• Summary: Six varieties of soybeans were grown at the
station in 1898: Black, Medium Black, Early White, Yellow,
Edamane [sic, Edamame], Medium green [Medium Green],
and Yamagata [Cha-daidzu; brown]. For each variety is
given: Maximum height of the plant in inches. Date of
ripening. Approximate yields of forage and seed.
In the section titled “Co-operative experiments” (p.
64-66), a letter from N.D. Gaddy, Jennings County, Indiana
(p. 66), evaluates kafir corn, soy beans, and cow peas. “Soy
beans are sown in May and June, one-half bushel per acre.
Estimated yield of seed is 20 bushels and of hay one and
one-half tons per acre.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Black, or Yellow.
Address: LaFayette, Indiana.

383. Examiner (Sherbrooke, Quebec, Canada). 1900. Farm
and garden: Facts from the field. Soy bean stands drought,
defies bugs and is richest of feed. Oct. 15. p. 3.
• Summary: “The Kansas experiment station began raising
soy beans in 1889 and has raised them every year since, in
1899 having 70 acres in this crop.” A long summary of an
article about soy beans in Kansas is given.
384. Waters, H.J. 1900. Report of the Director. Missouri
Agricultural Experiment Station, Annual Report. p. 1-5. Dec.
For the year 1900.
• Summary: This report begins (p. 4): “During the year
ended June 30th 1900, the officers of the Experiment
Station have been diligently engaged upon investigations

386. Atwater, W.O.; Bryant, A.P. 1900. Availability and fuel
value of food materials. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 12:73-110. For the year
1899. See p. 79.
• Summary: If we know the amount of nitrogen in a seed
or plant, how do we calculate the amount of protein? In the
USA, this document first proposed the conversion factors.
Page 79:
Table 2, titled “Proposed nitrogen factors for the protein
of different groups of food materials” states:
“Animal foods 6.25
“Wheat, rye, barley and their manufactured products...
5.70
“Maize, oats, buckwheat and rice, and their
manufactured products 6.00
“Dried seeds of legumes 6.25
“Vegetables 5.65
“Fruits 5.80.” Address: Chemist, Mansfield (P.O. Storrs),
Connecticut.
387. Benedict, Francis G. 1900. Analyses of fodders and
feeding stuffs. Connecticut (Storrs) Agricultural Experiment
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Station, Annual Report 12:209-18. For the year 1899. See p.
212-18.
• Summary: Among the products analyzed was soy bean
fodder (p. 212). The sample was taken on 25 Sept. 1899 from
about a ton of fodder which was being cut in a silage cutter.
A table (p. 213) shows its composition on a water-free basis
and on a fresh basis.
Ten samples of soy bean seed, grown in 1899, were also
analyzed in the same way. Address: Chemist, Mansfield (P.O.
Storrs), Connecticut.
388. Henderson (Peter) & Co. 1900. Wholesale catalogue
of plants, seeds and bulbs. Tools, requisites, fertilizers and
insecticides, for the greenhouse, garden and farm (Mail-order
catalog). New York, NY. 48 p. Spring. 27 cm.
• Summary: In the half-page section titled “Farm seeds” (p.
36) we read: “Bean, Soja. $1.00 peck, $3.00 bushel.
“Early Soja. 12¢ lb., $1.00 peck, $3.50 bushel.” On the
cover is “Admiral Dewey”–the new rose.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
389. Henderson (Peter) & Co. 1900. Everything for the
garden (Mail-order catalog). New York, NY. 191 p. 28 cm.
• Summary: In the section titled “Farm seeds” (p. 74) the
information about the soja bean and “The ‘Henderson’
ensilage combination: A gold mine for every dairy farm” is
identical to that in the 1899 edition of Manual of everything
for the garden. Second edition. On the cover is The Dewey
Arch and Columns.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
390. Lane, Clarence B. 1900. Report of the Assistant in
Dairy Husbandry. New Jersey State Agricultural Experiment
Station, Annual Report 20:189-269. For the year ending 31
Oct. 1899. See p. 194-200.
• Summary: A table (p. 194) shows the “Cost and yield per
acre of soiling crops,” including soy beans. In the section
titled “General remarks concerning crops” (p. 195) we read:
“Cow peas and Soy Beans–One acre of each was grown.
The cow peas were sown broadcast, and the soy beans were
drilled. The yields were 10.2 tons and 5.2 tons, respectively.
As in previous years, the cow pea proved to be the more
valuable crop.
In the section titled “A special experiment with forage
crops” is a description of each of the 13 varieties grown
successfully, including (p. 197) “Soy beans.–A plant rich
in protein but coarser and less succulent than the cow pea.
Yield, 5.15 tons per acre.” Also described in this section
are: Yellow branching doura (millo maize), rural branching
doura, red and white kaffir corn, teosinte, dwarf essex rape,

cow pea, and velvet bean. “The following crops tested were
practically a failure: Horse Bean, White Lupine, Yellow
Lupine, Blue Lupine, Sainfoin, Seradella [Serradella],
Chicory and Spurry.”
The section titled “An experiment with inoculating
soy beans” (p. 199-200) begins: “An area of one acre of
sod ground was plowed in the fall of 1896 and sown to
wheat. The two seasons following this field was planted
to soy beans, and the yields were 5.50 tons and 5.16 tons,
respectively. The roots of the plants were examined from
time to time for tubercles, but none were found. It was
planned the third season to introduce the germs of soy bean
tubercles (1) by adding soil from old soy bean land, (2)
by adding dust from the floor where soy beans had been
threshed. The area of one acre was divided into five belts.
“Belt No. 1 received one peck [9.3 quarts] of soil taken
from old soy bean land. This soil was sent to us by the
Massachusetts Experiment Station. The beans were drilled
in with an Aspinwall planter on all of the belts. The soil
was distributed by means of the fertilizer attachment to the
planter.
“Belt No. 2 received one peck of dust collected from the
floor where soy beans had been threshed. The dust was also
sent to us by the Massachusetts Experiment Station. It was
distributed in the same manner as the soil on Belt No. 1.
“Belts Nos. 3, 4 and 5 were not inoculated. From the
time the plants were 6 inches high, there was seen to be a
marked difference between those of the untreated and those
of the treated belts, the latter being noticeably larger and of a
deeper green color.
“The yield of forage on the different belts was as
follows: with one peck of soil, 2,400 pounds; with one peck
of dust, 2,600 pounds; average for the three belts untreated,
2,058 pounds. The gain from applying one peck of soil and
one peck of dust to belts containing one-fifth of an acre was
342 pounds, or 16.6 per cent., and 542 pounds, or 26.3 per
cent., respectively.”
A photo (p. 198) shows three soy bean plants and roots:
(a) Inoculated with soil, (b) Untreated, and (c) Inoculated
with dust. Address: Asst. in Dairy Husbandry, New
Brunswick, New Jersey.
391. Moore, R.A. 1900. Experiments with grain and forage
crops. Wisconsin Agricultural Experiment Station, Annual
Report 17:227-38. For the year ending June 30, 1900. See p.
237-38.
• Summary: In section “II. Notes on forage plants” (p. 23438) is the following subsection (p. 237-38): “Soy Beans.–The
Soy Bean is cultivated with success in the south, but in the
north it is still in the experimental stage... Stock eat the green
plants with great relish and also the cured hay. The leaves
break off readily when dry, making it difficult to handle, and
the loss of forage is comparatively great where the object is
to cut and cure the Soy Beans for hay. In Japan the Soy Bean
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is extensively used as food for men and animals.”
Black, yellow and green soy beans were grown in the
experiments. The beans were “sown broadcast at the rate
of 2½ bushels per acre, April 28th [1900]. The beans made
a rapid growth, and on August 7th two varieties measured
four feet in height; a portion of the Green variety was cut for
forage and showed a cutting of 9.9 tons green feed per acre.
“The Black and the Green beans ripened and produced
fully matured seed, but the other variety produced pods,
while the seed did not reach maturity.” A photo (p. 238)
shows a man standing in the midst of a plot of fully-grown
soy bean plants. Another photo (frontispiece, facing the
title page of the report) shows the University of Wisconsin
agricultural college buildings. Note that this report is for the
year ending June 30, 1900. See also Moore 1904. Address:
Asst. Agriculturist, Madison, Wisconsin.
392. Shaw, Thomas. 1900. Soiling crops and the silo: How to
cultivate and harvest the crops; How to build and fill the silo;
and how to use the silage. New York: Orange Judd Company.
xii + 366 p. Illust. 19 cm.
• Summary: This book is quite similar to another book
written by the same author and published the same year by
the same publisher, titled Forage Crops Other than Grasses:
How to Cultivate, Harvest and Use Them.
The present book is divided into two parts: Part I is
about soiling crops and Part II is about the silo and silage.
In Part I, Chapter 1 contains a detailed discussion of ten of
the more important benefits from growing soiling crops.
These are: (1) Food supplies are increased in a marked
degree. (2) In various ways the waste in feeding is lessened.
(3) Animals are sustained in better form than where soiling
is not practiced. (4) Injury to the land through poaching
(“the treading of animals when their hoofs sink below the
surface of the ground”) is prevented. (5) A salutary influence
is exercised on weed eradication. (6) A saving in land is
effected. (7) A saving in [soil] fertility is effected. (8) Saving
in fences. (9) Animal production is greatly increased. (10)
The cost of keeping the family cow is lessened.
In Part I, Chapter 6, titled “Leguminous plants other
than clover” (p. 103-44) contains a long section on “The soy
bean” (p. 118-28) with the following contents: Introduction.
Distribution. Soil. Place in the rotation. Preparing the soil.
Sowing. Cultivation. Feeding.
It begins: “The soy bean (Glycine hispida) has only
been tested in this country during recent years. Its growth
has been confined to comparatively limited areas, hence but
a relatively small number of the agriculturists of the country
have any knowledge of the plant, based upon practical
experience.”
The subsection on “Sowing” states (p. 125): “As a rule,
what are known as the dwarf varieties are preferred for
grain production in the north and the medium varieties are
preferred in the south. Of the former the Early Dwarf is a

favorite and of the latter the Medium Early Green. The last
named variety has proved satisfactory when grown as soiling
food as far north as Amherst, Massachusetts. The Medium
Early Black is also in favor in many localities.”
Full-page, black-and-white photos taken at the
Minnesota University Experiment Farm show: (1) A man and
a sheep standing in a field of soybeans. A sheep is pasturing
on the plants (p. 120). (2) A farmer wearing a hat standing
in a field of hip-high soybeans. The caption: “Soy beans for
soiling” (p. 127).
In Part II, Chapter 1, titled “A history of siloing”
(p. 245-57) states: “A silo is a structure designed for the
preservation of food in the green and succulent form. The
term is derived from the Greek word siros a pit for holding
grain... Ensilage, or silage, as it is now more commonly
called, is the green and succulent food preserved in a silo.” It
may be preserved in either uncut or cut forms. The early silos
in Europe were large pits dug in the ground, with adequate
drainage and covering to prevent the accumulation of liquids
or water. Some early U.S. silos were patterned “after those
built by Goffart, the great French siloist,” whose silos were
39.4 feet long, 16.4 feet broad, and 16.4 feet deep. “But the
laboriousness of the process made it irksome to those who
adopted it, and, because of this American ingenuity, set to
work to emancipate the siloist from the bondage of so much
hard labor when curing green food.”
The first modern silos were built in the form of largely
above-ground structures, with walls of stone and at least part
of the silo below ground level. “It is claimed that the first silo
built in America on the modern plan was made in 1876 and
that it was erected by F. Morris of Maryland.” The period
from 1880 to 1890 was marked by many trials, failures,
and successes. Yet by the end of the 19th century some
100,000 successful silos had been constructed in the United
States–the chief centers for silos being dairy centers such as
New York, Pennsylvania, Wisconsin, and Illinois. The great
success of the silo is due in large part to the “great extent
to which Indian corn is grown in this country...” Ontario,
Canada, played a major role in the evolution of the silo.
“It is now generally conceded that the first book ever
written on the silo is from the pen of M. Auguste Goffart, an
agriculturist of Sologne, near Orleans, in France. The manual
of the Culture and Siloing of Maize is the title of the book in
English.” It appeared in 1877 and was translated into English
in 1879 by J.W. Brown of New York City. “Because of M.
Auguste Goffart’s early, persistent and abundant labors in
this work he has been frequently designated ‘The father of
modern silage.’”
“In 1875 ‘The French Mode of Curing Forage’
was published in the annual report of the United States
department of agriculture. This it is thought was the first
discussion of the subject in the United States which treated
it in a comprehensive and systematic manner, although
previously various articles had appeared in the agricultural
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press. These related chiefly to European experience. Dr. J. M.
Bailey published a work on the subject in 1880. Dr. Manly
Miles of the Michigan Agricultural college wrote a work on
silos, silage and ensilage which appeared in 1889. Prof. A.J.
Cook then of the Michigan Agricultural college published
in 1889 ‘The Silo and Silage’ and in 1890 a revised edition
of the same. This book treats of silos as then constructed
and of silage, as then made, in a very practical way. The
‘Book on Silage’ by Prof. F.W. Woll, of the Michigan
Agricultural college, was published in 1899. It is by far the
most comprehensive discussion of the question that has yet
appeared from the pen of any American author.”
In Part II, Chapter 5, titled “Crops suitable for the
silo,” the section on “Leguminous plants other than clover”
(p. 327-28) discusses “the soy bean and the cowpea.” The
chapter on “Filling the silo” states (p. 338): “The soy bean
should be harvested when the beans are more or less grown
in the pods...”
The chapter on “Feeding silage” states (p. 359):
“Attention should be given to the constituents of the meal
fed so as to balance the ration. For instance, should the silage
contain much of the seed of the soy bean, it would be proper
to add corn, or some other carbonaceous meal, with much
freedom.”
Also discusses alfalfa (p. 86-98, 330), cowpea (128-38),
lupines (p. 224), non-saccharine sorghums (kaffir corn, milo
maize, dhourra, Jerusalem corn, teosinte; p. 51-67), prickly
comfrey (p. 226), and spurry (p. 225). Thomas Shaw lived
1843-1918. Address: Prof. of Animal Husbandry, Univ. of
Minnesota.
393. Smith, Jared G. 1900. Fodder and forage plants,
exclusive of grasses. USDA Division of Agrostology, Bulletin
No. 2 (Revised ed.). 86 p.
• Summary: On page 31 is an entry for: “No. 119. Glycine
hispida. Soy bean.” The text is identical to that found at the
beginning of the author’s 1898 article titled “Leguminous
Forage Crops” in the Yearbook of the U.S. Department of
Agriculture (p. 498-500). An illustration (p. 31) shows soy
bean leaves, pods, and flowers. A photo (Plate 1, fig. 2)
facing that page shows “Soy beans grown in grass garden,
U.S. Department of Agriculture, Washington, DC.” A sign on
a building at the top center of the photo reads “Museum.”
Also includes detailed discussions of the following
plants (listed here alphabetically; many are illustrated):
Amaranthus (p. 8). Amphicarpa monoica (p. 9)–Hog peanut.
Arachis hypogæa (p. 10)–Peanut. Cyperus esculentus (p. 2324)–Chufa. Lupinus albus–White lupine. Lupinus arboreus–
Sand lupine. Lupinus hirsutus–Blue lupine. Lupinus
laxiflorus–Lupine. Lupinus luteus–Yellow lupin (p. 41-42).
Address: Asst., Section of Seed and Plant Introduction, Div.
of Agrostology, USDA.
394. Spillman, W.J. 1900. Forage plants in Washington.

Washington State Agricultural College and School of Science
Experiment Station, Bulletin No. 41. 60 p. See p. 22.
• Summary: The section titled “Soy bean” (p. 22) states:
“This crop has become popular in the middle states, where
it furnishes excellent feed for stock. Several varieties have
been tried in this state, but they were all complete failures
except in the low warm valleys like the Walla Walla and the
Yakima valleys. It is unworthy of cultivation even there,
because those sections are adapted to alfalfa, a much more
valuable crop in this state, where it succeeds.” Address:
M.S., Agriculturist, Pullman, Washington.
395. True, Alfred Charles; Clark, V.A. 1900. The agricultural
experiment stations in the United States. Office of
Experiment Stations, Bulletin No. 80. 636 p. [300+* ref]
• Summary: Title page: This bulletin, whose first author is
the Director of the USDA Office of Experiment Stations, was
prepared to accompany the experiment station exhibit at The
Paris Exposition, 1900.
Page 32. Prof. W.O. Atwater was the first director of
the first regularly organized State experiment station in this
country.
Page 90: “History: The Office of Experiment Stations
was established October 1, 1888, by the Commissioner of
Agriculture, Hon. Norman J. Column, as the agency for
carrying out the provisions of the act of Congress of March
2, 1887 (Hatch Act), “That in order to secure, as far as
practicable, uniformity of methods and results in the work
of said stations, it shall be the duty of the United States
Commissioner of Agriculture to furnish forms, as far as
practicable, for the tabulation of results of investigation or
experiments; to indicate, from time to time, such lines of
inquiry as to him shall seem most important; and, in general,
to furnish such advice and assistance as will best promote the
purpose of this act.”
Wilbur Olin Atwater. Ph.D., professor of chemistry in
Wesleyan University and director of the Storrs Agricultural
Experiment Station in Connecticut, was appointed the first
Director of this Office. Professor Atwater had been the first
director of the Connecticut Agricultural Experiment Station,
established in 1875, and after his retirement from that
position had devoted himself very largely to investigations
in agricultural and physiological chemistry. While serving as
Director of this Office he retained his professorship and the
directorship of the Storrs Station. Abram W. Harris, M.A.,
of Pennsylvania, was made Assistant Director. The Office
at once began the collection of information and statistics
regarding the history and status of the experiment stations in
the United States, as well as of the colleges of agriculture.
The results of this inquiry were embodied in a report on
‘Agricultural Education and Research in the United States,’
prepared for the Paris Exposition of 1889 by A.C. True,
Ph.D., who had become a member of the Office staff soon
after its establishment. Arrangements were made for the
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systematic collection of the publications of the stations, on
the basis of which it was planned to prepare publications
of this Office to ‘meet the needs of the stations on the one
hand, and, on the other, convey the fruits of their work to the
public, whom they are intended to serve.’”
396. Wiley, Harvey W. 1900. The relation of chemistry to
the progress of agriculture. Yearbook of the United States
Department of Agriculture p. 201-58. For the year ending
1899.
• Summary: This important, long article has been called
a precursor of the concept of chemurgy, and an important
contribution to the growing interest in “scientific
agriculture.” Among the many ideas it discusses: The relation
of chemistry to agriculture at the beginning of the [19th]
century. The impetus given to scientific agriculture in its
relation to chemistry by the discoveries of Liebig, Gilbert,
Boussingault, and other workers, which began to produce
effects about the middle of the century. Knowledge of the
composition of agricultural crops (work of Sir Humphry
Davy). Review of the early knowledge of the relation of
chemistry to agriculture. Scientific agriculture about the
middle of the [19th] century: Era of Liebig (“The publication
of Liebig’s work entitled ‘Chemistry in its applications to
agriculture and physiology,’ in 1840, marked a complete
change in the theories of chemistry in respect to agriculture
existing at the beginning of the century...”), mineral theory
of plant nutrition. Relations of chemistry to agriculture at the
present time: Methods by which results of chemical studies
have been made of practical use (teaching of agriculture in
schools, colleges, universities, etc., rôle of chemistry in the
agricultural colleges and experiment stations, instructions
in the relations of chemistry to agriculture given in the
agricultural press). Chemistry in the U.S. Department of
Agriculture. The debt of agriculture to chemistry.
Photos and illustrations show: (1) Portraits of the
first five Commissioner’s or Secretaries of Agriculture:
Isaac Newton (1862-1867), Horace Capron (1867-1871),
Frederick Watts (1871-1877), George B. Loring (18811885), and Jeremiah M. Rusk (1889-1993; the first to be
called “Secretary of Agriculture”) (Frontispiece, facing the
title page of this year’s Yearbook). (2) Oval portraits of some
early workers in agricultural chemistry: Baron Justus von
Liebig (1803-1873, German), Lavoisier (Antoine Laurent;
1743-1794, French), Sir Humphry Davy (1778-1829,
English), Sir Joseph Henry Gilbert (1817-1901, English),
Jean Baptiste Joseph Dieudonné Boussingault (1802-1887,
French) (p. 225). Deceased chiefs of the USDA Division
of Chemistry: Thomas Antisell, Ryland T. Brown, C.M.
Wetherhill, Henry Erni, Peter Collier (p. 241).
Gluten is discussed on 3 pages: (1) “Nineteen different
bodies or classes of bodies were recognized by Davy as
constituting vegetable substances in general.” These included
gluten, albumen, and woody fiber (p. 214). (2) “The first

table showing the comparative nutritive value of different
foods ever published was probably that constructed by
Davy, in which all the more common vegetable varieties
of foods are compared in respect of their proportions of
nutritive matter. These nutritive bodies are grouped under
four heads–mucilage, or starch; saccharin matter, or sugar;
gluten or albumin; and extract. Rather strangely, the oils and
fats of vegetables are not regarded as of sufficient nutritive
importance to find a place in the table. The value of gluten
in bread making is fully recognized in Davy’s studies of the
composition of plants.” (p. 216). (3) “The broad principle has
been established that, other things being equal, wheats from a
high northern latitude contain more gluten than those grown
further south and the wheats that are sown in the spring a
larger quantity of gluten than those which are planted in the
autumn.” (p. 244).
The subsection titled “Study of food adulteration”
discusses oleomargarine: “The sole object of food
adulteration is to enable the unscrupulous manufacturer or
dealer to sell an inferior article at the price of a superior...
Every pound of adulterated food which is sold upon the
market at the price of the genuine article or at a price
approximating thereto is a positive injury to agriculture” [and
especially to scientific agriculture] for it “directly diminishes
the profits of the honest farmer and dealer.
“Much of the activity of the Division of Chemistry
during the past seventeen years has been directed to a study
of the methods and character of food adulteration with a
view to devising proper legal restrictions for its prevention...
As an illustration of the way in which adulterated foods
may injure the farmer’s profession may be cited the sale of
oleomargarine for butter and glucose for honey. the food
value of oleomargarine and of glucose is not denied. They
are however, very much cheaper products than butter and
honey. These adulterated foods, unfortunately, are often
not offered for sale under their own names, except by legal
compulsion, but are placed upon the market under the
names of the genuine articles which they are manufactured
to imitate. Buyers, therefore, pay, as a rule, prices which
would be asked for the pure articles. The market for the
pure articles is diminished just to the extent to which these
other substances are sold, and in this way positive injury to
great agricultural interest is done. The chemists of many of
the agricultural experiment stations throughout the country
have collaborated with the Division of Chemistry in these
studies, so understood and its extent acknowledged. Many of
the legislatures of the States have already enacted restrictive
measures regulating the sale of adulterated foods, and bills
have been before the Congress of the United States having
the same object in view. The work in which the Division
of Chemistry was a pioneer has commended itself to the
people at large, and through the press and before farmers’
institutes full descriptions of the methods and character
of adulterating have been disseminated among the people.
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Public opinion has been so aroused on this subject as to
demand the National Legislature the enactment of laws
regulating commerce in adulterated foods in the Territories
of the United States and between the several States thereof.”
Note: This is the earliest document seen (March 2017)
by or about Harvey W. Wiley. It laid the foundations for the
Pure Food and Drug Act of 1906, which established the U.S.
Food and Drug Administration. Address: Dr., Chemist.
397. Wilkinson, John Walter. 1900. Practical agriculture:
a brief treatise on agriculture, horticulture, forestry, stock
feeding, animal husbandry, and road building. New York,
Cincinnati, Chicago: American Book Co. 383 p. See p. 10002. Illust. Index. 21 cm.

• Summary: The soy bean is mentioned on pages 93, 96,
100-03, 127, 291, 302, and 356. In the chapter on “Forage
crops,” the section titled “The soy bean, or soja bean” (p.
100-02) states that it “is a native of Japan, but it grows well
in the United States, especially in the States of the corn belt
region. Like the cowpea, it is a great soil renovator, and is
much used by some farmers for this purpose. This plant is
remarkable for the large and abundant tubercles found upon
its roots. It is a hardy, upright annual, growing usually to the
height of three feet or more. It bears violet-tinted flowers,
which are small and inconspicuous. Later these produce pods
which contain the seed. In planting the seed should be drilled
so that the drill rows will be thirty to thirty-six inches apart.
The amount of seed sown varies from a peck to one third of a
bushel per acre. In harvesting the seed the work may be done
by hand, but this is slow and expensive. When large crops
are raised, the bean harvester is generally used.
“The harvester, which is mounted on wheels, is fitted
with rods on rolling dividers so that the vines are gathered
two rows at a time and brought together at the rear end of
the machine in a windrow, the plants being almost entirely
free from roots and dust. The roots are severed by two knives
which are set in a V-shaped position, and adjusted by levers

in such a manner that they can be set to run just below the
surface. In harvesting the crop these knives not only sever
the plant from the root, but in passing beneath the surface
they also stir the soil and leave it in an excellent condition
for wheat. Planting the beans in rows thirty to thirty-six
inches apart facilitates harvesting where one of these
machines is used.
“Soy beans may be frequently sown after other crops
have matured and a fair yield be obtained. In Oklahoma and
in a few other States it has been grown successfully on the
same ground after the wheat crop has been removed.”
Table 1, from Bulletin No. 74 of the Oklahoma Agric.
Experiment Station shows “The composition of cow peas
and soy beans in comparison with other feeds,” including
soy bean seed, cowpea seed, cotton seed, Indian corn–
grain, soy bean hay, cowpea hay, alfalfa hay, Indian
corn stover.
The Oklahoma bulletin concludes: “’In
this table sufficient data are submitted to enable one to
make a threefold comparison. First, cowpea seed and
soy bean seed are compared with Indian corn grain
and cotton seed, and the conclusion is self-evident
that these grains are appreciably richer in ash and
protein than the grain obtained from the Indian corn
plant. The soy bean contains a high percentage of fat,
and a comparatively low percentage of the nitrogen
free extract, while with Indian corn the reverse is the
case. The soy bean stands in advance of the cowpea
notably in fat and protein. It is also clear that the grain
produced by these legumes compares very favorably
with cotton seed. The figures also indicate that soy
bean and cowpea hay are slightly superior to alfalfa from the
standpoint of composition, while corn fodder is decidedly
inferior to any of these legumes. The mixing of soy bean hay
with corn fodder during the ensiling process would appear to
be a good practice, since an improved product is the result.’”
An illustration (p. 100) shows a “Bean harvester.”
Address: A.M., Asst. State Superintendent of Education,
Guthrie, Oklahoma. Formerly Prof. of Agriculture in
Northwestern Normal School, Alva, Oklahoma.
398. Wilson, James. 1900. Report of the Secretary of
Agriculture. Report of the Secretary of Agriculture p. 8-76.
For the year 1900. See p. 30.
• Summary: In the section titled “Some valuable
importations” (p. 30) has a subsection on “Grasses and
forage plants” which states: “Superior varieties of soy beans
have been brought from Japan.”
A section titled “Experimental Farm at Arlington”
[Virginia] (p. 75) is identical in content to that in the
Yearbook of 1900. Address: Secretary of Agriculture,
Washington, DC.
399. Woll, Fritz Wilhelm. 1900. A book on silage. Revised
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and enlarged ed. Chicago and New York: Rand, McNally &
Co. 233 p. Illust. Index. 22 cm.
• Summary: Chapter 1, titled “Silage crops” notes that
“Indian corn” is the most important silage plant, followed in
importance by clover. In the final section, titled “Other silage
crops” (p. 30+) are subsections on alfalfa (lucern), sorghum,
cow peas, and “Soja beans (soy beans).” In the latter (p. 33)
we read: “According to the U.S. Department of Agriculture
‘the soy bean is highly nutritive, gives a heavy yield, and is
easily cultivated. The vigorous late varieties are well adapted
for silage. The crop is frequently siloed with corn (2 parts
of the latter to 1 of the former), and like other legumes it
improves the silage by tending to counteract the acid reaction
of corn silage.’”
The Introduction states: “The first silo built in the
United States is said to have been erected by Mr. F. Morris
of Maryland, in 1876.” The present number of silos in the
USA is estimated at about 300,000 or more. “New York,
Massachusetts, Pennsylvania, Wisconsin, and all other States
where dairying is an important industry, have numbers
ranging from several hundreds up into the thousands... In
England, where the silo was introduced a little later than
in the United States, there were only six silos in 1882; but
according to official statistics the number was 600 in 1884,
1183 in 1885, 1605 in 1886, and 2694 in 1887. No later
statistics are available.”
“Alfalfa (lucern) is the great coarse forage plant of the
West, and in irrigated districts will yield more food materials
per acre of land than perhaps any other crop. Three or four
cuttings, each yielding a ton to a ton and a half of hay, are
common in these regions.”
Note: This is by far the most comprehensive discussion
of silage by an American author to date. F.W. Woll was born
in 1865. The first edition of this book was published in 1895.
Address: Michigan Agricultural College.
400. Zavitz, C.A. 1900. Report of the experimentalist.
Ontario Agricultural College and Experimental Farm
(Guelph), Annual Report 25:101-29. For the year 1899. See
p. 121-22.
• Summary: The section titled “Soy, Japanese beans” (p.
121-22) begins: “The Soy beans, which are also called
Soja beans, have been grown for a great length of time in
Japan and in South-eastern Asia... About eighteen years
ago Prof. Georgeson, then connected with the Agricultural
College in the State of Kansas, imported from Japan fifteen
varieties of the Soy beans, with which he conducted practical
experiments on the Experiment Station grounds and found
that five of the varieties gave good results. These five
varieties were imported from Kansas some seven years ago
[i.e. in about 1892] for growing in our experimental plots.
The Yellow Soy bean has given decidedly the best results
among the five varieties which we obtained from Kansas.
A few years ago, the Agricultural College of Massachusetts

also imported a number of varieties of the Soy beans from
Japan, and three of these have now been tested in our
experimental grounds here at the College.
“The Yellow Soy bean which was imported from Kansas
has given an average of eight tons of green crop per acre,
being two and one-quarter tons per acre more than that
produced from the common beans, and three and onequarter tons per acre more than that produced from the horse
beans. In each of the past three years the Medium Green
Soy bean has given the largest yield of green crop per acre
among the three varieties imported from Massachusetts, but
each of these years the Yellow Soy variety has given better
satisfaction than the Medium Green in yield of crop per acre,
although the results in 1898 were practically equal. We hope
to grow these two varieties in larger lots, in order that we
can compare them thoroughly in regard to their qualities for
green fodder and for hay.
“In the production of grain the Yellow Soy variety has
produced the greatest yield of each of the tests made at the
College. Of the different varieties tested during the past
three years, the Extra Early Dwarf is the earliest, the Yellow
Soy the second earliest, the American Coffee Berry the
third earliest, and the Medium Green is the latest to reach
maturity. In many of the localities in Ontario the Medium
Green variety of Soy beans would be too slow in maturing to
produce seed.
“In the spring of 1899 three varieties were sent out over
Ontario in connection with the co-operative work, to find
out how these varieties would succeed over the Province.
The varieties distributed were the Medium Green Soy
beans, American Coffee Berry and the Extra Early Dwarf
Soy beans. The Medium Green and the American Coffee
Berry gave upwards of twenty bushels of seed per acre, and
the Extra Early Dwarf an average of about thirteen bushels
per acre. The Yellow Soy bean was not included in the
experiment, as the seed of that variety was not available at
the time. Arrangements have been made, however, to secure
seed of this variety from the Kansas Experiment Station,
for 1900. We feel justified in making somewhat extensive
experiments with the Soy beans on account of the strong
claims made for these beans in a few places where they have
been grown. The following is taken from the bulletin issued
by the United States Department of Agriculture on the Soy
bean as a forage crop:”
“The Experiment Station at Kansas is growing the Soy
beans very extensively; they had no less than sixty acres in
Soy beans this year.”
“We understand that at least five complex food products
are prepared from the Soy beans in Japan, although the
beans are seldom used alone as a vegetable. They are also
frequently dried and roasted, and used as a substitute for
coffee.”
Note 1. This is the earliest document seen (June 2005)
concerning co-operative research on soy beans (one of two
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documents). This research was initiated and organized in
1899 by C.A. Zavitz of Ontario Agricultural College in
Canada; he also recorded and compiled the results.
Note 2. This is the earliest English-language document
seen (June 2005) that uses the word “co-operative” (or “cooperatives” or “co-op” or “co-ops” spelled with a hyphen) in
connection with soy beans. Address: B.S.A., Experimentalist,
Ontario Agricultural College [Guelph, Ontario, Canada].
401. Carver, George Washington. 1901. Some Cercosporae
of Macon County, Alabama. Tuskegee (Alabama) Normal
and Industrial Institute, Experiment Station, Bulletin No. 4. 8
p. Jan. See p. 5.
• Summary: Cercospora is a genus of fungus diseases. This
paper is mainly a listing of which species of Cercospora
diseases are found on which plants in Macon County.
Carver has numbered the specimens and arranged them
alphabetically. On page 5 we read: “Cercospora canescens,
E. & M. very abundant on the leaves, stems and fruit of
the common garden bean. (Phaseolus vulgaris). No. 52.
Cabbage, (Brassica oleracea); No. 681. Soja bean (Glycene
hispida) [sic, Glycine];...”
Note 1. This is the earliest publication seen (Aug. 2002)
by George Washington Carver concerning soybeans. It is the
second earliest document seen (Aug. 2002) concerning the
work of Carver with soybeans; the first was a letter written
by him in May 1897.
Note 2. This is revised and reprinted from the
Proceedings of the Iowa Academy of Sciences 7:161-65
(1899). In these 1899 Proceedings, however, the soybean is
not mentioned.
Note 3. This is the earliest publication seen (Aug. 2002)
on Cercospora canescens on soybeans in the United States.
Address: M.S. Ag., Director [Tuskegee, Alabama].
402. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1901. [Soy
bean introductions]. No. 8. S.P.I. Numbers 3401-4350. 106 p.
Transmittal date: 1 Jan. 1901.
• Summary: 3869-3870. “Glycine hispida. Soy bean. From
China. Received through Dr. H.W. Wiley, September, 1899.
“3869. Black.
“3870. Distributed.”
3884-3886. “Glycine hispida. Soy bean. [Seeds yellow,
black, and green respectively; Piper and Morse 1910, p. 40.]
From Honolulu, Oahu, H. Ty. A collection of seeds originally
from China, presented by Hon. Byron O. Clark, of Wahiawa,
Oahu, October, 1899.
Note: This is the earliest document seen (March 2016)
concerning soybeans in Hawaii. This document contains
the earliest date seen for soybeans in Hawaii (Oct. 1899). It
is not clear whether or not any of these soybeans were ever
grown in Hawaii.
“3884. Distributed. Yellow.

“3885. Distributed. Black.
“3886. Distributed. Green.”
4285. “Glycine hispida. Soy bean. From Richmond,
Virginia. Received January 15, 1900. Yellow. An erect,
branching hairy annual, with large compound leaves, each
composed of three leaflets; inconspicuous pale violet flowers
in small clusters in the axils of the leaves, and broad, severalseeded pods covered with stiff bristly hairs. The seeds
are rounded and pale yellow in color. The plant thrives in
medium or rich soil. The seeds should be planted in drills
about 3 feet apart and cultivated until the plants are large
enough to shade the ground. Cut for hay when the first pods
are forming, and for seed before thoroughly ripe. This is a
medium variety for the South.”
Note: The introduction, dated 1 Jan. 1901, is by Jared
G. Smith, Chief, Section of Seed and Plant Introduction.
Address: Washington, DC.
403. Soule, Andrew M.; Vanatter, P.O.; Fain, J.R. 1901.
Experiments with corn, forage crops and spring cereals.
Tennessee Agricultural Experiment Station, Bulletin 14(1):131. Jan. See p. 10-11, 16-17, 22, 25-31.
• Summary: Table III, titled “Experiments with forage crops,
1900” (p. 10) states that Soja beans which were seeded
(planted) on May 1 matured on Oct. 12, and gave a yield of
5.95 tons of green crop per acre. The highest yields came
from teosinte (26.25 tons), rape (18.50 tons), and corn (17.60
tons).
Table VI (p. 16-17) shows the results of growing soja
beans for hay and “green food” in 1900. The varieties with
their yields (tons of gross crop per acre) are as follows (listed
in descending order of yield): Soja Bean, No. 4912 (5.94
tons/acre), Soja Bean, No. 4914 (5.70), Soja Bean, No. 4913
(5.25), Medium Green Soja Bean (5.10), Common Soja Bean
(3.60), Medium Early Soja Bean (3.30), Extra Early Dwarf
Soja Bean (1.29).
Most varieties were obtained from the USDA and
planted on May 4, at the same time as cowpeas. The best
yield secured was 5.94 tons/acre from Soja Bean No. 4912,
which grew to an average height of 34 inches and was cut on
July 31.
Table XII (p. 22) shows the digestible nutrients and
fertilizing constituents contained in 8 leading farm crops,
including Soja beans.
The section titled “Importance of studying roots” (p.
24-29) includes a discussion of soja bean roots (tap root,
branching roots, size and number of nodules). A photo
(p. 27) shows the roots of cowpea and soja bean plants at
different stages of growth. Address: Knoxville.
404. Wilson, James. 1901. Report of the Secretary. Yearbook
of the United States Department of Agriculture. p. 9-78. For
the year 1900. See p. 32, 72, 77.
• Summary: The frontispiece is a portrait photo of William
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Saunders (1822-1900). / In the section titled “Some valuable
importations” (p. 32) is a subsection on “Grasses and forage
plants” which states: “Superior varieties of soy beans have
been brought from Japan.”
A section titled “The Library” (p. 72) is quite detailed:
“Growth of the library–Additions to the Library during the
past year have numbered about 5,000 volumes. A larger
proportion of the additions has come by way of exchange
than ever before, owing to arrangements for exchange made
by the Librarian as a result of a personal visit to various
points in Europe. These arrangements have a salutary effect
in bringing to the attention of scientific bodies in other
countries the numerous valuable, scientific publications
of the Department, adding prestige to the Department as a
whole and to its scientific workers in particular.
“Card index–Cards have been issued containing entries
of all articles in the Yearbooks and Farmers’ Bulletins issued
by the Department; these have been printed and distributed
to nearly 4,000 libraries, thus assisting in the efforts to make
these publications more available to readers.”
“Card catalogue–The additions to the card catalogue
have been so great that it is probable that it will be in
shape to be printed within a year or two. Such a catalogue,
if printed, would be of the greatest use to workers in
agricultural experimentation wherever located.”
The section titled “Experimental Farm at Arlington”
(p. 77) notes: “Congress at its last session authorized this
Department to take charge of part of the Arlington grounds
lying east of the Georgetown and Alexandria road. These
grounds are susceptible of being made productive and
very attractive, but at the present time require grubbing,
draining, surfacing, and fertilizing. This work is being
vigorously pushed; drain tile will be laid during the coming
year; $10,000 should be appropriated to carry on the work.”
Address: Secretary of Agriculture [USDA], Washington, DC.
405. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. Soy beans
in Kansas in 1900. Kansas Agricultural Experiment Station,
Bulletin No. 100. p. 55-115. March. (Issued April 1901).
• Summary: This is an extremely detailed report, remarkable
for soy beans in the year 1900. It is composed mainly of
county by county reports by farmers of planting tests made
during the year, and yields of forage and/or seed. The first
general trials of soy beans throughout the state of Kansas
were made in the summer of 1900.
One table (p. 58) shows the “Yield per acre on the
college farm” of soy beans, corn and kaffir corn from 1889
to 1900, inclusive. The average soybean yield over these 12
years was 12 bushels/acre, the top yield was 17.0 bu/acre in
1889, and the lowest was 2.6 bu/acre in 1894.
A second table, titled “Varieties of soy beans” (p. 59),
shows the varieties tested, the source of the seed (many
seedsmen), the yield of beans per acre, the yield of hay per
acre, and the days from planting to maturity. The varieties

with their yields in bushels per acre (sorted in descending
order of seed yield) are: Early Yellow, from Kansas State
Agricultural College (7.4 bu/acre), Early Soy, from Peter
Henderson & Co. (New York) and Johnson & Stokes
(Philadelphia, Pennsylvania) (6.5 and 6.2), Dwarf Soy, from
George W. Hilliard (Brighton, Illinois) (6.4), American
Coffee, from J.J.H. Gregory (Marblehead, Massachusetts)
(5.5), Medium Early Black, from J.J.H. Gregory (3.0),
Extra Early Dwarf, from J.J.H. Gregory (2.7), Late Soy,
from Johnson & Stokes (* = did not mature), Medium
Soy, from Hilliard (*), Chastain Soy, from E.N. Chastain
(Hume, Missouri) (NS = no stand), Nalrade, from Japan
(Days from planting to maturity: 166), Asahi, from Japan
(Days to maturity: 166), Tamarat Sukun, from Japan (Days
to maturity: 151), Soy bean 4912, from USDA, from Japan
(Days to maturity: 128), Best White 4913, from USDA, from
Japan (Days to maturity: 128), and Best Green 4914, from
USDA, from Japan (Days to maturity: 166). Early Yellow
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also gave the best yield of hay (1.4 tons/acre).
A map (p. 60) shows where soy beans were grown in
Kansas in 1900; they were grown in at least one location in
75 of the of the 105 counties of the state. These locations
are concentrated in the eastern one-third of the state, and
especially in the northeast.
The report concludes by stating that “a majority of the
292 who reported growing soy beans in 1900 think them a
profitable crop, and this with a new crop, in an unfavorable
season.”
Most farmers who tested soy beans responded to most
of the following questions (their letters were condensed to
5-15 lines typeset): Have you grown soybeans before; if so,
starting when? Type of soil in which this year’s crop of soy
beans was planted? Method and date of planting. Spacing
between rows, and of plants within each row. Method and
frequency of cultivation. Method of harvesting (one of the
biggest problems). Pests you noticed (rabbits–often jackrabbits–and grasshoppers were reported by many; only a
few reports mentioned injury from other insects, and none
from diseases). Yield of beans (most farmers got less than
15 bushels/acre; the highest yield was 31 bu/acre). Results
of feeding beans or plants to livestock (almost every feeding
trial was highly favorable; hogs, milch cows, and sheep
generally thrived on them). Degree of satisfaction with the
crop and its profitability. Do you plan to try soy beans again
next year? Many farmers reported that the beans withstood
drought very well. No mention was made in the Bulletin of
any farmer having tried the soy bean as food.
H.C. Whitford, of Garnett, in Anderson County: “Tried
to cut with mower, but this broke the clods and we had
to resort to hand pulling. Got badly injured in the shock.
[Presumably the soy beans, not Whitford.] I thought them
worthless and fed them to hogs; the hogs were very fond
of them.” William Matthias, of Huron, in Atchison County:
“Pigs and poultry got a taste of the ripe beans, and they made
desperate raids on the field.”
Joseph Shaw, of Strong, in Chase County: “Pigs were
crazy for them, and ate stalks and all.” John German, of
Hiattville, in Bourbon County, said his hogs wouldn’t touch
the beans, although his calves and yearlings would. C.O.
McLane, another Bourbon County man, from Uniontown,
said concurringly that calves and also colts would climb
low fences to get at some sorghum he had liberally laced
with soybeans. Many respondents grumpily observed that
soybeans were relished by rabbits.
Concerning soybean pioneers: H.J. Gifford of Haviland,
in Edwards country: “I have planted the Little Yellow soy
bean on a small scale for the past seven years [since about
1894]–principally as a coffee substitute.” Gustave Koehler
of Troy, Doniphan County: “I have raised the soy bean
for years, and find it not a paying crop.” Carl L. Howe of
Emporia, in Lyon County: “Have raised soy beans for four or
five seasons...”

Full-page photos show: 1. Early Yellow soy bean (p. 83).
Brooks early soy bean (Henderson; p. 85). Early Yellow soy
beans in the field (p. 87). Sixteen acres of Early Yellow soy
beans (p. 89).
An excellent summary (p. 111-15) is given of these tests
by Kansas farmers. The Early Yellow variety gave the best
results. 135 farmers (46%) stated that soy bean is a profitable
crop, 68 had a favorable opinion but needed further trial, 33
gave an unfavorable report, and 30 found the crop to be a
total failure. The others did not express their opinion. “The
season was the most unfavorable for growing soy beans
but one that we have had in twelve years.” Another major
reason for low yields was probably the failure to inoculate
the soy beans with nitrogen-forming bacteria before planting.
Inoculated soil was first sent to 25 farmers in the spring
of 1900; roughly 1,000 to 1,200 lb of inoculated soil are
required per acre. “Soy beans have been grown on the
College farm for twelve years... On Kansas farms where
there is a sufficient supply of alfalfa for all the stock, we
do not think it will usually pay to grow soy beans. Alfalfa
supplies protein and mineral matter at a less cost than soy
beans.”
Note 1. This is earliest English-language document
seen (June 2004) that uses the term “pest” or “pests” in
connection with soybeans.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean varieties Tamarat Sukun, Nalrade,
Asahi, or Best Green.
Note 3. This is the earliest document seen (Dec. 2005)
that contains a map directly related to soybeans. Address:
Manhattan.
406. Phelps, C.S. 1901. The soy bean as a forage and seed
crop. Connecticut (Storrs) Agricultural Experiment Station,
Bulletin No. 22. 20 p. April.
• Summary: Contents: Introduction. Varieties. Uses of the
crop. The soy bean as a forage crop: As a soiling crop, as
a silage crop, soy bean fodder compared with corn fodder
[from “Indian corn”], proportions of nutrients in soy bean
fodder, digestibility of the nutrients of soy bean fodder,
comparison of the amounts of digestible nutrients in soy bean
and corn fodders. The soy bean as a seed crop: Introduction,
proportions of total and digestible nutrients in soy bean seed,
feeding value of soy bean meal. Culture of the soy bean: Soil
and fertilizers, seeding and cultivating, harvesting (use as
a soiling crop for milch cows, growing for silage, growing
for seed), methods of introducing the nitrogen gathering
germs, experiments on inoculating soy beans to produce root
nodules. Summary and deductions.
“The soy bean is a legume... It is a native of southern
or eastern Asia, and has been cultivated in China and Japan
from very early times. In those countries it is cultivated
principally for its seed, which is used as food for man...
In this country it has been grown for many years, chiefly
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in the South; but only within fifteen years has it received
much attention as a forage or grain crop in other parts of the
country... The Storrs Station began studies on the soy bean
in 1890, and has cultivated the crop and continued its studies
each year since then” (p. 3).
“Several varieties of the soy bean are grown in this
country. They are distinguished chiefly by the color of the
seeds and the time of reaching maturity. The most valuable
varieties grown in recent years were imported from Japan,
and were brought to the attention of the farmers in this
country by the Hatch Experiment Station of Amherst,
Massachusetts. The three leading varieties are the early
white, the medium early green and the medium black. The
first named produces a small plant and a rather light growth
of seed. It is better adapted than the other varieties to rather
poor soils, and is valuable mainly for its seed, as it produces
a small amount of forage. The medium early green is
valuable either as a forage crop or for its seed. It produces
a heavy growth of leafy fodder, and will generally mature
a large amount of seed before frost. The medium black is a
large, leafy plant much like the medium early green, except
that it does not produce quite as heavy yields of fodder and
requires a little longer season in which to mature its seed” (p.
3-4).
Seed crop: “During the past ten years the soy bean
has been quite generally recommended in this country as a
valuable crop to grow for seed to be ground into meal... The
Hatch Station at Amherst, Massachusetts, reports yields of 25
to 40 bushels per acre...” (p. 12).
Harvesting: “When grown for seed the crop should
remain standing until the seeds are well matured. By this
time most of the leaves will have dropped. The plant should
then be pulled or cut and placed in small stooks [British
word for shocks]. As soon as dry the crop should be hauled
and stored in a dry place. If left in the field after the pods
become dry the seeds are liable to scatter [shatter] badly by
the snapping open of the pods and considerable waste will
result in case the weather is dry” (p. 15).
“Methods of introducing nitrogen gathering germs”
(p. 15-17). It is well known that plants belonging to the
legume group “are able to acquire nitrogen from the air.
This nitrogen is taken into the plants through the agency of
bacteria that live in the little wart-like bunches on the roots,
known as root tubercles or nodules. The nodules are the
home of the bacteria, and several distinct species or kinds of
bacteria are found on the roots of different kinds of plants. It
seems to be well proven that where the nodules are not found
on the roots the plant does not acquire atmospheric nitrogen,
except possibly in very small amounts. The proper species of
bacteria for the inoculation of most of our common legumes
are found in nearly all soils.” “The introduction of the germs
may be brought about in any of three ways: first, the spores
of the bacteria may be carried to and introduced into the new
soil with the seed; second, the spores may be introduced

by mixing with the soil of the new field a small amount of
soil from a field where the beans have been grown and have
produced nodules; third, the spores may be introduced by
gathering the dust and dirt that falls from the roots of the soy
beans when threshed, and applying it in the soil when the
beans are planted.”
“Experiments on inoculating soy beans to produce root
nodules” (p. 17-19). “The Station began to grow soy beans
in 1890 and has grown them each year since; but for the
first three years no nodules were found on the roots. During
this time the yields were light, unless the crop was heavily
fertilized, and the foliage was pale yellow in color. In 1893,
seed of the early white variety was obtained form the Hatch
Station, of Amherst, Mass., and, at the same time, some soil
from a field where soy beans had been grown by that Station
and where the nodules were abundant the year before. This
soil was obtained for the purpose of introducing nitrogen
gathering germs. Six hundred pounds were scattered over
about one-tenth of an acre at time of planting.” By midsummer, the soy beans on the larger field, over which the
special soil had been scattered, had their roots covered with
nodules; no nodules were found on the soy beans in field to
which no imported soil had been added. “The plants upon
which no nodules were found were pale yellow in color and
produced a light growth of seed. The plants [with nodules]
on the larger field made a vigorous growth and seeded
heavily.”
“The results of this test seem to indicate that the
presence of the nitrogen gathering bacteria, as indicated
by the abundance of nodules, increased the percentage of
nitrogen and of protein in the seed. This experiment would
seem to show that the presence of the nodules is not only
accompanied by an increase in the amount of the crop, but, in
this case at least, by an increase in the proportion of protein
as well. The only other experiment similar to this that has
come to our attention was made by D.H. Otis, and reported
by the Kansas Station in Bulletin 96. In this experiment,
however, the ripe seeds were discarded and only the stems
and leaves were analyzed.”
A table (p. 18) shows that the soybean seeds from plants
having abundant nodules on the roots contained about 10%
more nitrogen and protein (on a water-free basis) than seeds
from the plants with few or no nodules (p. 17-19).
Other tables show: (1) Soy bean fodder: Yields per
acre with different types of fertilizers, 1895-1899. (2)
Proportions of total and digestible nutrients in the fresh
(green) substance of soy bean fodder, corn fodder, and
corn silage. (3) Proportions of the total nutrients that are
digestible in soy beans compared with those of other feeding
stuffs. (4) Experiments with soy bean and corn grown for
fodder. Estimated amounts of digestible nutrients per acre.
(5) Composition of soy bean seed compared with that of
other grain feeds (incl. Chicago Gluten meal). (6) Effect of
nitrogen gathering bacteria on the percentage of nitrogen
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and protein in the seed. Address: Vice-Director of the Station
and Agriculturist, Mansfield (P.O. Storrs), Tolland County,
Storrs, Connecticut.
407. Huston, Henry A.; Bryan, A. Hugh. 1901. Chemical
composition of materials. Indiana (Purdue) Agricultural
Experiment Station, Annual Report 13:80-88. For the year
ending June 30, 1900. See p. 81-82.
• Summary: A table (p. 81) contains four sets of analyses
of the composition “dwarf soy beans”; the whole beans (air
dry, or water free), and the whole plant (air dry, or water
free). “Samples of the beans and of the whole plant were
received from Mr. A.F. Diehl of Leesburg.” In the beans,
only “a little over one-fourth of the carbohydrates are in the
form of starch.” Address: 1. Chemist; 2. Asst. Chemist. Both:
LaFayette, Indiana.
408. Willard, J.T.; Clothier, R.W. 1901. Digestion
experiments with Kansas feeds. Kansas Agricultural
Experiment Station, Bulletin No. 103. p. 253-75. June. See p.
271-74. Also in Kansas Academy of Science, Trans. 18:5960. 1902.
• Summary: Ground whole soybeans (called soy-bean meal)
were fed to a steer with Kafir-corn stover and grain. “These
results are certainly of great interest and also of the highest
importance to the feeder. They present the fact that soy-bean
meal contains a higher percentage of digestible protein than
any other feed except cottonseed-meal. Not only is this true,
but it is very rich in fat, the most valuable food principle next
to protein, and this fat is practically all digestible.”
“The soy-bean meal is seen to be one of our most
concentrated feed stuffs, being scarcely inferior to
cottonseed-meal in protein, and exceeding it in fat, and
being considerably superior to old-process oil-meal in both
these respects. In carbohydrates it is practically the same as
cottonseed-meal, but is inferior to linseed-meal. If soy beans
can be made to yield sufficiently well, they will become a
most important factor in Kansas feeding.”
A table (p. 274) shows the coefficient of digestibility
of each of the major nutrients (ash, crude protein,
carbohydrates, fat, total dry matter, etc.) in 8 feeds including
soy-bean meal, which is the most digestible of the eight.
Address: 1. Chemist and Director of the Station, Chemical
Dep.
409. Chittenden, F.H. 1901. The green clover worm. USDA
Division of Entomology, Bulletin No. 30. p. 45-50. Series 2.
• Summary: On 18 Aug. 1897 larvae of the green clover
worm (Plathypena scabra), mostly half grown, were
observed on soy beans in the District of Columbia
[Washington, DC]. This worm is the larva of the Deltoid
moth, one of the commonest insects in the District. This
very early study on soybean insects discusses Euplectrus
plathypenae, Exorista blanda, and Plathypena scabra,

their life history and habits, egg, larva, and pupa. Address:
Washington, DC.
410. Wilson, James. 1901. Report of the Secretary of
Agriculture. Annual Reports of the Department of
Agriculture (USA). p. XXXIII. For the fiscal year ended June
30, 1901.
• Summary: The section titled “The Arlington Farm”
[Virginia] begins: “This farm, which was placed at the
disposal of the Department two years ago, consists of about
400 acres of rolling land, and, as a whole, is very well
suited for the purposes set forth in the act. The appropriation
available has been devoted to getting the ground into shape,
and already marked improvements can be noted.”
“Buildings will soon be needed and recommendations
have been made to this end.” Address: Secretary of
Agriculture, Washington, DC.
411. Otago Witness (New Zealand). 1901. Notes on rural
topics: The soja bean. Sept. 18. p. 8.
• Summary: From Agricola: “The soja bean is a fodder
plant that is thought very highly of in Canada and the United
States, where it has been in cultivation for about five to
seven years [sic, 135 years]. This leguminous fodder plant
is a native of China and Japan, and though I have not seen it
growing I gather from various reports that it has many good
points to recommend it. Mr. Kinsella referred to it recently
in his paper upon ensilage, and mentioned it as one of the
substitutes for maize when a heavy green crop is desired in
a climate unsuitable for maize. It was said a year or two ago
that the soja bean plant had gained much favor with farmers
in America, not as the result of a boom, but entirely upon
account of its merits, and it was strongly recommended a few
years ago as a suitable crop for the dry climate of Australia,
but I cannot say whether it has caught on there or not. So
many flattering things have been said about it that one is
inclined to think it may prove to be no better than some other
wonderful plants that have been boomed with disastrous
results.
“A few years ago the Massachusetts Experiment Station
gave the bean a trial, and reported it to be the richest known
vegetable substance, being four times richer than maize corn.
A hundred pounds of the latter contains 4½ lb of fat, while
the same weight of soja beans contains nearly 19 1b of fat.
An American farmer says that he has threshed 100 bushels
per acre on a rich river flat. Another says it is certainly a
grand forage plant, and withstands drought or excessive
moisture. It is said to be well adapted for making ensilage, or
silage, because it gives a heavy bulk of growth and being of
such an oily nature is difficult to make into hay as it cures–
that is, dries into hay, very slowly. It appears there are two
varieties–the mammoth [Mammoth] and the dwarf [Dwarf]–
and both are said to be so hardy as to be able to hold their
own against flood, frosts, drought, grass and weeds. The bean
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itself is small, no larger than the vetch seed, smooth skinned,
but not so hard as the horse bean. This bean, ground fine, is
largely used in China and Japan in making the sauce called
‘soy.’”
Note: This article is largely compiled from other articles
previously published in New Zealand.
412. Thavis, L. William. 1901. Farm work in Alaska:
Progress of agricultural experiments there. A Kansan is
in charge. Prof. Georgeson, formerly of the Manhattan
Agricultural College, talks of the possibilities of raising
things to eat in North. Kansas Semi-Weekly Capital (Topeka).
Dec. 20. p. 6.
• Summary: This article begins: “Special Correspondence
of the Capital. Washington, D.C., Dec. 17.–Prof. C.C.
Georgeson of Manhattan, Kansas, is now special agent in
charge of the government agricultural experiment stations
in Alaska, with headquarters at Sitka. He is today one of the
best paid agricultural explorers and experts in the United
States...”
“Prof. Georgeson is a Dane by nativity, having come to
this country when a youth. He began his work as a gardener
and general horticulturist, passing his apprenticeship in this
line in his native land. A year after he landed he entered the
Michigan Agricultural college, from which he graduated in
1878. He was at once offered the position as assistant editor
of the Rural New Yorker, published in New York city. That
position he held for two years. In the fall of 1880 he was
chosen professor of agriculture and horticulture in the Texas
Agricultural college. This was followed in 1885 by an offer
from the Japanese government to fill a similar chair in the
Imperial college of agricultural in Tokio, which he accepted.
He remained in Japan nearly four years and returned to
the United States in the fall of 1889. Very shortly after his
return he was invited to take the position of professor of
agriculture in the Kansas Agricultural college at Manhattan.
He accepted the offer in January, 1890, and remained in that
college nearly eight years till September, 1897, when the
final dispersion of the old faculty took place at the hands of
the Populist party.
“Prof. Georgeson’s work in Kansas is well known to the
farmers of the state. The experiment stations maintained by
the national government had just been fairly started when he
came to Kansas and his work in that line at the Manhattan
station may be traced through the thirty bulletins which he
wrote while there.”
“The Soy bean was introduced into this country for the
first time by Mr. Georgeson at the Kansas station in 1890.
He sent to Japan for the seeds and grew them that year at
the college. The scientist found it to be a valuable drouth
resisting plant and grew it extensively and distributed the
seed widely gratis to the farmers of Kansas. He introduced
the growing of this bean as a second crop after wheat, and
plowed it under for green manure if it failed to ripen. Prof.

Georgeson proved by his feeding experiments that the meal
of the Soybean was more valuable than linseed oil meal for
both steers and hogs, and that the farmers could raise them at
a fraction of the price per ton that the oilmeal costs.
“In January, 1893, Secretary of Agriculture Rusk sent
Prof. Georgeson to Europe to investigate the dairy industry
in the Denmark. There was at that time a great revival in the
dairy industry in the United States, and Denmark stood at the
head of the list of dairy countries.”
“The results of the professor’s investigations were
published by Secretary Morton in a report entitled ‘The
Dairy Industry of Denmark,’ which was well received by
the American people.” Note: “Report on the dairy industry
of Denmark,” by Prof. Charles C. Georgeson. Published in
1893 as U.S. Bureau of Animal Husbandry, Bulletin No. 5.
133 p.
“When the Populists broke up the Kansas college in
1897 Prof. Georgeson took the civil service examination
for an assistantship in the United States Department of
Agriculture. His examination proved satisfactory, and he
was appointed assistant in the division of agrostology. He
was immediately sent by the department to the Panhandle of
Texas to investigate the pasture conditions in that locality. In
March, 1898, Mr. Georgeson was appointed special agent in
charge of the Alaska agricultural investigations, and at once
started for the North, where he has since remained.
“Prof. Georgeson arrived in Washington a few days
ago from Sitka. He expects to remain several weeks, during
which time he will seek desired legislation for the new
country. In an interview he said:
“’Three years ago scarcely no one believed that
everything could be grown in Alaska outside of a few
hardy vegetables. Even the old residents shook their
heads and prophesied utter failure when anything more
was attempted. We have, in spite of this feeling, however,
succeeded in maturing all the leading grains and also flax and
buckwheat.’”
If agriculture can be developed in Alaska, then it can
become a populous state. “If agriculture is not developed, it
must always remain what it is–a distant gold camp in which
poor men can live only as servants of the rich, because if
their livelihood can not be drawn from the soil, living will be
too expensive.”
A portrait photo shows Prof. C.G. Georgeson with a
large mustache, dressed in a dark suit and bow tie.
Note: The Populists were a political party in Kansas
that wanted to protect Kansas farmers from interference
by big government and Eastern money, advocated “free
silver,” and disliked Republicans. In 1896 the Populist
party gained control of the Kansas legislature, and the
next year they threw out the administration and faculty at
Kansas Agricultural College–including Prof. Georgeson and
President George T. Fairchild–and installed new people more
sympathetic to their views. But several years later, when the
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Populists lost power to the Republican party, the Republicans
did the same thing in reverse.
413. Allen, E.W. 1901. The feeding of farm animals. Revised
ed. Farmers’ Bulletin (USDA) No. 22. 39 p. See p. 8, 20, 34.
• Summary: A table (p. 12) gives the “Dry matter and
digestible food ingredients in 100 pounds of feeding stuffs.”
It includes values for green fodder from soy bean, hay from
soy bean and soy bean straw.
In the section on “Selection of feeding stuffs,” the
sub-section titled “Manurial value” states (p. 23-24): “It
will be seen by referring to the table of feeding stuffs given
above that hay from the leguminous crops–clover, lupines,
alfalfa, cowpea, etc.–contains about twice the quantity of
digestible protein that hay from the grasses does... The seeds
of these plants (cowpea, soy bean, etc.) are exceedingly rich
in protein and can take the place of expensive commercial
feeds. By growing and feeding more leguminous crops the
amount of grain required is diminished, the value of the
manure is increased, and the soil is enriched in fertility.
Further than this, it has been demonstrated within the last
few years that leguminous crops are able to derive the
larger part of this nitrogen from the atmosphere during their
growth, requiring little manuring with nitrogenous manures.
They therefore enrich the soil, the ration, and the manure in
nitrogen which they derive from the atmosphere without cost
to the farmer, besides improving the mechanical and physical
condition of the soil.” Address: Ph.D., Asst. Director of the
Office of Experiment Stations.

rachitis. She looked fully 2 years younger than she was” (p.
20).
In part II, “Dietary Studies of Chinese,” the introduction
begins: “We often hear those who recommend a vegetarian
diet say, ‘See how much hard work the Chinamen can do,
and they live almost entirely upon rice,’ and many believe
that the Chinese to a great extent are vegetarians.” The
author notes that in Japan “bean cheese [tofu], and other
foods comparatively rich in protein which are made from soy
beans are eaten in large quantities by all classes.” Of the 3
groups of Chinese studied, each one ate “bean cheese” [tofu]
and 2 of the 3 ate “dried bean cheese” [probably dried-frozen
tofu] during the study. The food was inexpensive, costing
an average of $0.19 per man per day. Rice was consumed in
large amounts, but was far from being the only food eaten.
In fact “the diet was about as varied as that in the ordinary
American households.”
“The Chinese studied, who are believed to be fairly
representative of Chinese residents in California in similar
employment, did not, as is often supposed, live almost
entirely upon a vegetable diet. Indeed, they approached no
nearer to such a diet than does the average American, who
has no thought of doing without animal food.
“Rice on an average constituted between one-half and
one-third of the total food consumed and held much the
same relation to the total food of the Chinese as do bread and
other cereals, starches, etc., to the total food of the ordinary
American family.” Address: Asst. Prof. of Agriculture, Univ.
of California.

414. Jaffa, M.E. 1901. Nutrition investigations among
fruitarians and Chinese at the California agricultural
experiment station, 1899-1901. USDA Office of Experiment
Stations, Bulletin No. 107. p. 1-43. [15+* ref]
• Summary: Contents: I. Nutritive value of fruits.
Introduction. Analysis of food materials: Description
of samples. The dietary studies: Individual studies of 6
fruitarians, discussion of fruitarian dietaries. Digestion
experiment with a girl: Metabolic nitrogen, balance of
income and outgo of nitrogen.
II. Dietary studies of Chinese. Introduction. Composition
of food materials. Dietary studies and a discussion of
the results of each: A dentist’s family, a Chinese laundry
association, employees on a Chinese truck farm. Summary.
Conclusions.
In part I, the author studied a family of 6 healthy
fruitarians living in California almost exclusively on fruits
and nuts. He found that they were apparently in good health,
although underweight. The children were somewhat smaller
in stature than average American children of their age and
sex. However the youngest child in this family, “and the
only one who had lived as a fruitarian [on nuts and fruits]
almost from infancy, was certainly undeveloped. Her bones
were very small, although she showed no tendency toward

415. Moore, R.A. 1901. Field experiments with grain and
forage plants. Wisconsin Agricultural Experiment Station,
Annual Report 18:237-54. For the year ending June 30, 1901.
See p. 252-53.
• Summary: In a section titled “Summary” (p. 250-54) we
read (p. 252-53): “Soy Beans.–Soy beans were introduced
into the United States from Japan and are now quite
extensively grown in the south as a forage plant. Several of
the western Experiment stations have tested them and found
them an excellent soiling crop. If cut at the proper time a fine
grade of hay can be procured which is noted for its richness
in protein.
“The experiments carried on at the Wisconsin Station
last year [1900] seemed to indicate, that while a large amount
of green forage or hay could be produced, the plant matured
so late that severe frosts prevented the ripening of the beans
for seed.
“The seed used this season was northern-grown, having
been procured from Michigan; the test made largely to
determine if soy beans would ripen in Wisconsin... They
were harvested October 2 and threshed, giving a yield of 22
bushels ripe seed beans per acre...
“A portion of one plot was cut and gave a yield of 4 tons
of green forage or 2¼ tons of cured hay per acre.
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“Stock of all kinds eat soy beans with a relish.” A
photo (p. 253) shows a man standing in plots of soy beans
(probably in Wisconsin).
“Barley: Sixteen varieties of barley were also tested on
the experimental plots this year. The Oderbrucker and the
Mandscheuri No. 62 have been grown for three successive
years and given excellent satisfaction. The Mandscheuri
barley was first introduced into Ontario [Canada] by the
Agricultural College at Guelph [OAC], from Russia, and the
Wisconsin Station received its original supply therefrom.”
Note 1: From this original Mandscheuri barley, Prof. Charles
A. Zavitz of the OAC produced a variety called OAC 21
in 1906; it was soon was adopted as the standard malting
variety by Canada’s brewing industry.
Note 2. This is the earliest English-language document
seen (May 2008) that uses the word “Mandschurei” to refer
to Manchuria or to a plant variety. Address: Agriculturist,
Madison, Wisconsin.
416. Newman, C.L. 1901. Oat experiments. Arkansas
Agricultural Experiment Station, Bulletin No. 66. 23 p.
• Summary: In the section titled “Yields of crops planted
after oats were harvested” (p. 4-8), table I (p. 5) shows the
“Yields of crops planted after oats were harvested.” Soja
beans, in 3½ foot rows, yielded 2,998 pounds/acre of hay
and beans or 540 pounds/acre of beans alone. Table II (p. 6)
shows the “Value of crops planted and grown after oats were
harvested.” Soja bean hay, at $10 per ton, was worth $14.00
per acre and Soja beans, at $1 per bushel, were worth $9.00
per acre. Oats were worth $14.55/acre.
In the section titled “Fertilizing effects of preceding
crops of legumes upon oats for both hay and grain” (p.
11+), table V (p. 12) gives results of the fertilizing effect of
four leguminous plants that were plowed in: Velvet beans,
beggar weeds, cowpeas, and soja beans. It gives two values
for “Oats following Soja Beans plowed in.” (1) Yield of hay
per acre: 2,927 lb. (2) Yield of grain (oats) per acre: 47.81
bushels. Per cent of grain to straw: 52.2. Velvet beans plowed
in gave the highest yield of yield of grain (oats). The soja
beans gave the highest proportion of grain to straw.
Table VII, “The fertilizing effect of different crops upon
the yield of oats” (p. 17) shows that “Oats following Soja
Beans, fall and spring plowed” had a yield of 35.18 bu/acre.
The conclusion of the article (p. 22) states: “1. The
following crops may be sown after oats are harvested and
give profitable returns: Cowpeas, Spanish peanuts, soja
beans, sorghum, corn, Kaffir corn, German millet, sweet
potatoes and second crop Irish potatoes.”
“7. Oats following legumes gave an increased yield of
from 33 to 49 per cent of grain and from 32 to 59 per cent
of hay, as compared with oats grown upon soils where the
preceding crop was other than a legume.” Address: B.S.,
Agriculturist, Fayetteville, Arkansas.

417. Phelps, C.S. 1901. Field experiments with fertilizers.
Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 13:34-61. For the year 1900.
• Summary: “Special nitrogen experiments on corn, cow
peas, and soy beans [were conducted] for the purpose
of studying the effects of nitrogen in different quantities
and combinations in fertilizers upon the yields and the
compositions of the crops.” These are a continuation
of experiments started earlier. Nitrogen was used in the
following forms: nitrate of soda, sulphate of ammonia, and
dried blood (in organic form). Phosphoric acid (soluble) and
potash as muriate were also used. The unfertilized soy bean
plot had a yield of 8.3 bu/acre, compared of yields ranging
from 13.5 to 15.6 bu/acre for fertilized plots. The total
amount of protein produced on the unfertilized plot was only
60% of that produced on the fertilized plots. “On the whole,
experiments with soy beans seem to indicate that small
quantities of nitrogen may be profitably used in growing the
crop when the effects on both the total yields of crop and
the proportion of protein in the crop are taken into account...
Mineral fertilizers are of great value” in increasing the
yield of this crop. Address: Vice-Director of the Station and
Agriculturist, Mansfield (P.O. Storrs), Connecticut.
418. Shear, Cornelius Lott. 1901. Field work of the Division
of Agrostology: A review and summary of the work done
since the organization of the division, July 1, 1895. USDA
Division of Agrostology, Bulletin No. 25. 67 p.
• Summary: See next page. A photo (plate III, before p. 13)
shows a man in a black suit, vest, and bowler derby hat,
standing in a field of soy beans, holding up one plant. The
caption reads: “Chinese soy bean (Glycine hispida var.).
Grown on Potomac Flats, Washington, DC.”
The section on the Gulf Coast states (p. 15): “The
climate of this region is so favorable to the growth of grasses
and forage plants that by proper succession pasture can be
secured during the whole year, hence it was very desirable
to ascertain what plants were best adapted to each season,
and what the most profitable succession of seeding might be.
Another question of great importance was the best method of
improving and restoring the worn-out soils by the cultivation
of the various leguminous forage plants, such as cowpeas,
soy beans (Plate III, fig. 1), and clovers, which, while
producing large crops of hay or green forage, at the same
time improve the chemical and mechanical condition of the
soil and act as fertilizers.”
Page 26 states: “On account of the growing interest in
dairying which is manifested at present in the prairie region,
considerable attention has been given to soiling crops,
the question of summer forage being an important one, as
there is usually a period during the summer when pasture is
scarce. Among the most promising plants for this purpose
cowpeas and soy beans may be mentioned. Certain varieties
of these plants have been grown with much success during
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Page 140: “Kansas
Station–At the Kansas
experiment station...
Three varieties of
soy beans from Japan
did finely, and one of
them, a late variety,
produces pods without
any rank or bitter taste,
indicating that it might
be developed into a good
garden vegetable.”
“Kentucky Station–At
the Kentucky experiment
station three varieties of
soy beans from Japan
did well, and the early
maturing ones seemed
especially adapted to
cultivation in Kentucky.”
Note: No variety names
are listed. Address: Chief
of the Section of Seed
and Plant Introduction,
USDA.

the past few years in various places, especially Kansas and
Nebraska.”
Note: Cornelius Lott Shear lived 1865-1956. Address:
Asst. Agrostologist, Grass and Forage Plant Investigations,
Div. of Agrostology, USDA.
419. Smith, Jared G. 1901. Commercial plant introduction.
Yearbook of the United States Department of Agriculture p.
131-44. For the year 1900. See p. 133, 138-40.
• Summary: In the section titled “Cooperation with
experiment states in plant introduction” (p. 131+) states
(p. 133): “But the cultivation of the sunflower may be
undertaken, using our improved methods and machinery, as
feed for poultry or in combination in feeding rations; also the
soy bean for forage and hay to fatten animals. New varieties
of sunflower may be obtained from Russia or new soy beans
from Japan to satisfy our needs in these particulars,...”
Pages 138-39: At the California station–”At the Amador
substation, Prof. C.H. Shinn reports... The common, scarlet,
purple, and hedge vetches also made a very fine growth,
indicating that they are worthy of more extensive planting in
the Sierra foothills. These vetches did even better in northern
California. The European lupines and many forms of field
peas have also done well, as have the soy beans, cotton,
sorghums, and the Russian millets.”

420. Teysmannia
(Batavia [Jakarta]).
1901. De wortelknolletjes
der Peulvruchten [The
root nodules of leguminous plants (Abstract)]. 11:390-97.
See p. 390-91, 397. [Dut]
• Summary: Contains a long Dutch-language summary of
the following English-language article: Cottrell, H.M.; Otis,
D.H.; Haney, J.G. 1900. “Farm Department. Soil inoculation
for soy beans.” Kansas Agric. Exp. Station, Bulletin No. 96.
p. 97-116. May. The word “soybeans” is translated as katjang
kadeleh and Soya boonen.
421. Farmers’ Bulletin (USDA). 1901. Experiment station
work, XVIII. No. 133. 32 p. See p. 27-28.
• Summary: The section titled “Profitable crops for pigs”
states: “Alfalfa and soy beans have also proved useful as
drought-resisting crops. The feeding value of these crops
has been tested by the Kansas Station for several years with
some 300 pigs.” The grain ration, which usually consists of
Kafir corn, has been supplemented with soy beans and other
feeds (p. 27). “Kafir corn fed with alfalfa, soy beans, or skim
milk is eaten readily until the pigs are thoroughly finished,
and lots thus fatten evenly” (p. 28)
“When soy beans were fed with Kafir corn in the
proportion of 1 to 4 there was an increase in gain from
14.6 to 96.4 per cent. ‘Pigs fed soy beans fatten rapidly,
look thrifty, have strong appetites, and the hair and skin are
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glossy, like those of animals fed oil meal. The soy bean is a
rich feed, and we do not recommend more than one-fifth to
one-third of the ration to be made of the beans. Soy beans
may be fed whole, mixed with the other grain, or unthrashed
beans–stalk and all–may be thrown to the hogs and they will
quickly pick out the beans’” (p. 28). Address: Washington,
DC.
422. Zavitz, C.A. 1901. Report of the experimentalist.
Ontario Agricultural College and Experimental Farm
(Guelph), Annual Report 26:96-125. For the year 1900. See
p. 108-09, 116-17, 120.
• Summary: The section titled “Soy, soja or Japanese
beans” (p. 108-09) states: “About eighteen years ago, Prof.
Georgeson, then connected with the Agricultural College in
the State of Kansas, imported from Japan 15 varieties of the
Soy Beans, with which he conducted practical experiments
on the Experiment Station grounds, and found that five of the
varieties gave good results. Seed of these five varieties was
imported from Kansas some eight years ago for growing in
our experimental plots; and the Yellow Soy Bean has given
decidedly the best results among the five varieties which
we obtained from Kansas. A few years ago, the Agricultural
College of Massachusetts also imported a number of
varieties of the Soy Beans from Japan, and three of these
have been tested in our experimental grounds. For four years
in succession we have tested the Yellow Soy variety which
we obtained from Kansas, and the Medium Green, Extra
Early Dwarf, and American Coffee Berry, which we obtained
originally from Massachusetts. In the production of grain,
the Yellow Soy variety has produced 19.2 bushels of grain
per acre in the tests of 1900. Of the different varieties under
experiment in recent years, the Extra Early Dwarf has been
the earliest, the Yellow Soy the second earliest, the American
Coffee Berry the third earliest, and the Medium Green the
latest to reach maturity. In many of the localities in Ontario,
the Medium Green variety of Soy Beans would be too
slow in maturing to produce seed, except in very favorable
seasons. We believe that the Yellow Soy variety will give
good results in Ontario.”
The section titled “Annual crops for pasture” (p. 116-17)
states that 21 different crops were tested, including “yellow
Soy beans,” buckwheat, millet, Kafir corn, grass peas, cow
peas, and rape. A table (p. 117) shows the results: As a
pasture crop, Yellow Soy beans yielded 3.3 tons per acre in
five cuttings, compared with 10 tons for hairy vetches (the
highest yielders) and 7.2 tons for grass peas (the second
highest).
The section titled “Some fodder crops” (p. 120)
notes that for five years in succession, six fodder crops
were carefully tested. Yellow Soy Beans gave the second
highest average yield (8.0 tons of green crop per acre),
behind Egyptian Peas (8.6 tons)–ahead of Grass peas and
Crimson Clover. Address: B.S.A., Experimentalist, Ontario

Agricultural College [Guelph, Ontario, Canada].
423. Photograph of Kintaro Oshima with colleagues at
Göttingen University, Germany. 1901? Undated.
• Summary: This undated group photograph was taken
at the University of Göttingen (in the town of Göttingen,
central Germany) in about 1901, the year Peter A. Yoder
graduated with his PhD degree. Kintaro Oshima (relatively
short in height) is the 2nd person from the left, standing.
The location appears to be a chemistry classroom. The photo
was apparently taken by Peter Yoder, who studied at this
university from 1899 to 1901, when he received his PhD
degree. Back in the United States, Yoder worked for 20
years as an agricultural chemist and technologist for USDA’s
Bureau of Plant Industry.
On the back of the photo, each of the 16 persons in it has
signed his name and place of origin. For example: “Kintaro
Oshima, Sapporo, Japan.” Note: He also wrote (vertically)
in Japanese: Ooshima Kintaro, Dai Nippon Teikoku [Empire
of Japan], Sapporo.” “B.B. Ross, Auburn, Alabama. Charles
A. Browne, Jr., State College, Pennsylvania. A.J. Gibson,
Queensland, Australia.” It was a multinational group: Four
people were from Russia, two from Holland, two from
Göttingen, and one each from Hannover, Germany, Java
(Dutch East Indies), France, and Australia.
Note: Oshima’s name appears in our SoyaScan database
in nine different records from 1909 (USDA Bulletin titled “A
digest of Japanese investigations on the nutrition of man”,
suggesting he was in Japan at the time) to a 1914 article on
“The presence of creatinine in beans” published in Journal of
the Tokyo Chemical Society. The photo was sent to Soyinfo
Center in Feb. 2008 by Chris Yoder of Michigan. Dr. Peter
A. Yoder (born 21 Aug. 1867 in LaGrange Co., Indiana;
died 20 July 1929 in Washington, DC; buried in Ft. Lincoln
Cemetery, Washington, DC) was Chris Yoder’s grandfather’s
uncle.
424. USDA Bureau of Plant Industry, Inventory. 1902.
Seeds and plants imported through the Section of Seed and
Plant Introduction for distribution in cooperation with the
agricultural experiment stations. Numbers 4351 to 5500. No.
9. 79 p. Jan. 18. Also titled USDA Bureau of Plant Industry,
Bulletin No. 5.
• Summary: Soy bean introductions: Glycine hispida.
4628. “From Massachusetts. Received March 13, 1900.
Medium green. Distributed.”
4912-4914. “A collection of soy beans from Japan.
Received March 23, 1900. They are as follows:
“4912. Common. Distributed.
“4913. Best White. Distributed.
“4914. Best Green. Distributed.”
4980. “From Yokohama, Japan. Received March 27,
1900. A collection of vegetable seeds presented by Suzuki &
Iida, New York City. Early soja.”
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5039. “From Paris, France. Received March 30, 1900.
Presented by Vilmorin-Andrieux et Cie. Extra early blackseeded. A very early maturing strain.”
Note 1. This is the earliest document seen (July 2014) by
or related to the USDA Bureau of Plant Industry.
Note 2. This is the document earliest seen in this series
with an issue date (Jan. 18, 1902) printed on the cover.
Address: Washington, DC.
425. Duggar, J.F. 1902. Cowpea culture. Alabama
Agricultural Experiment Station, Bulletin No. 118. 40 p. Jan.
• Summary: In the summary we read (p. 4): “At Auburn the
yield of forage has averaged higher from cowpeas than from
velvet beans, soy beans or beggar weed.”
Hay from cowpeas is called “peavine hay.”
Contents: Introduction. Time for planting cowpeas.
Preparation for planting. Subsoiling (Note: Also called deep
tillage; using an implement to loosen and break up soil at
depths below the level of a traditional disk harrow or plow.
Subsoiling improves growth in all crops, especially where
soil compaction is a problem, because roots penetrate soil
layers deeper to reach moisture and nutrients). Drilling
versus sowing broadcast. Varieties (incl. Clay, Black-eye,
Iron, New Era, Red Ripper, Whipporwill). Size of seed
(a “table gives the weight of 100 cowpeas of the varieties
grown in 1901, and also the calculated number of seeds
in a bushel of 60 pounds”). Where to get seed (names of
seedsmen / seed houses): The hay yield of varieties of
cowpeas, proportion of seed and hulls in unshelled cowpeas.
Effects of lime on cowpeas. Fertilizer experiment. Is nitrogen
advantageous in a fertilizer for cowpeas. Forms of phosphate
for cowpeas. Nutritive value of cowpeas and cowpea vines:
Cowpeas versus velvet beans as forage, cowpeas versus
beggar weed and soja beans as forage. Cowpeas in mixtures
for hay. Most profitable method of utilizing cowpeas as stock
food. Methods of harvesting cowpea seed. Curing cowpea
hay. Composition of the different parts of the cowpea plant.
Note: This is the earliest English-language document
seen (May 2008) that contains the word “subsoiling,” which
refers to turning, breaking, or stirring the subsoil, which
is the layer of soil just below the topsoil. Subsoiling was
later called “deep tilling,” and it has been found to increase
soybean yields in clay soil. Address: Agriculturist, Auburn,
Alabama.
426. Lindsey, Joseph B. 1902. Concentrated feed-stuffs.
Massachusetts (Hatch) Agricultural Experiment Station,
Bulletin No. 78. 40 p. Jan. See p. 39.
• Summary: Contents: Definition of terms (incl. nonnitrogenous extract matter, nutritive ratio, digestibility). Why
concentrated feeds are fed. Classification. Manufacture of
concentrated feeds: Class I–Cottonseed meal (bright yellow;
it has been decorticated and pressed to remove as much oil
as possible), linseed meals, gluten products (gluten meal,

gluten feed, germ feed). Class II–Distillers’ dried grains,
brewers’ dried grains, malt sprouts. Class III–The wheat
kernel, milling process of wheat, wheat offal (bran, standard
middlings, red dog, flour middlings, mixed feed, H-O dairy
feed. Class IV–Cerealine feed, hominy meal or hominy, corn
bran (formerly chop feed), quaker dry feed, oat fed, corn and
oat feed, and provender, H-O horse feed. Protein standards
(percentage of protein in each feed stuff; cottonseed meal is
the highest at 43%, followed by new-process linseed meal
at 37%, old-process linseed meal at 35%, gluten meal at
34-38%), gluten feed at 25%, etc.). Results of inspection.
Discussion of results. Miscellaneous feed-stuffs. Economic
feeds and rations. Topics of interest.
Under “Topics of interest” (p. 39) we read: “The
farm has been aptly called the ‘carbohydrate factory,’ the
principle fodder crops produced being hay, corn fodder,
corn (grain) and similar materials–all low in protein and
high in carbohydrates. The problem confronting the milk
producer is how to economically secure sufficient of the
costly but necessary protein to supplement the home-grown
carbohydrates.
“Suggestions offered... Medium green soy beans may
be grown by themselves for green forage, or together with
corn for silage, providing the corn and bean mixture can be
successfully cut with a corn harvester, an experiment not as
yet tried by the writer. It is not believed to be economical to
grow them by themselves as a silage crop, for the reason that
the increased cost of handling them, more than makes up for
the extra protein furnished. Corn and beans have been found
to make a very desirable silage mixture, containing 2.5 per
cent of the protein against 1.7 for corn along. Soy beans are
not economical as a seed crop, it being cheaper to purchase
protein in the form of cottonseed or other protein meals.”
“How the parts [of corn] are separated. The corn is
first soaked in quite dilute, warm sulfurous acid water. It is
then ground by being pressed with water thru mills to carry
off the substance in suspension. Degerminating machinery
removes the germs at this point. The germs are dried and
crushed between rolls, and the oil pressed out, leaving the
residue in cakes. It is exported as Corn Germ Cake or sold
in this country as Germ Oil Meal. After degermination the
suspended mass is bolted thru sieves separating the hull,
bran, and some light-weight and broken germs from the
starch and gluten. These materials pressed and dried were
formerly sold as Chop Feed, but are now known as Fancy
Corn Bran. The starch and gluten are run into concentrating
tanks and then passed very slowly thru long shallow troughs.
The starch settles down like wet lime in these troughs, while
the hard, flinty portion or gluten floats off into receivers, is
concentrated, and finally pressed in heavy filter cloths, run
thru steam dryers, and appears as Gluten Meal” (p. 10-11).
An illustration (p. 10) shows a cross-section of a kernel of
corn with the parts labeled: Husk or skin, layer of gluten
cells, germ, starch. Address: Ph.D., Chemist (Foods and
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Feeding).
427. L.W. 1902. Experience [with soy beans] dates from the
“Indiana Farmer” distribution (Letter to the editor). Indiana
Farmer 62(5):3. Feb. 1.
• Summary: This is the second of three letters published
under the bold heading: “Experience department–Give
experience in growing, harvesting and feeding soy beans.
Give all information possible.”
“2d Premium.–My experience with the soy bean dates
from the time the ‘Indiana Farmer’ sent sample packages of
the beans to its subscribers about 5 years ago [i.e. in about
1897-1898]. I have been raising them every year since then,
planting more every year. As a source of protein there is
nothing a farmer in this section can raise that will compare
with them, and every animal on the farm will eat them. The
Dwarf soy bean seems to do the best in the central part of the
State, producing the most seed, but not so much forage as the
Medium, for which the season is not long enough to mature
the seed. When to plant: Do not plant too early. Wait till the
ground is warm. From the 20th of May till the 10th of June
would be the proper time. Work the ground down fine and
firm with harrow, roller and drag, making it as smooth and
level as possible, to facilitate harvesting.
“For planting I use a two horse corn drill, going over
the field once, and then returning and going over the second
time, drilling between the rows already planted and making
the rows 22 inches apart. This is rather close, but it is the
best that can be done with a 3-ft. 8-in. planter. But by using
a steady horse they can be cultivated very well. Do not plant
too deep, 1½ and 2 inches is deep enough. Do not plant in
a farrow, but put on top, setting the drill so it will plant the
bean about 3 to 4 inches apart in the row for a seed crop; but
for a hay or ensilage crop they can be planted with a wheat
drill set so the beans will be about 2 inches in the rows.
Should a heavy rain fall after planting, and the ground bakes
hard before the beans get through, take a light iron harrow
or weeder and go over to break the crust; otherwise they will
come up poorly on clay ground. When the beans are about
3 inches high, if the ground is hard, I would use a one horse
cultivator with 14 small teeth, to loosen the soil without
throwing the dirt too much. After this would use the weeder
or harrow, unless the ground would get packed again, when
I would use the cultivator followed by the weeder, till the
plants get 8 or 10 inches high, when cultivation should cease,
as they will keep ahead of the weeds if properly cultivated
till this time.
“The Dwarf will grow from 10 inches to 30 inches high,
according to the season and the quality of the ground. If
wanted for hay, cut with a womer [mower] when the seeds
are in the dough, then the stock will eat every thing up clean.
But if wanted for seed, wait till the pods are yellow and the
leaves are mostly fallen off. Now comes the tug of war and
the main drawback of the crop. In 1900 I had an acre planted

from which I threshed 36 bushels of seed. I cut and bound
them with the self-binder, but I lost a great deal of the seed,
as they grew down close on the stalk and the binder could
not cut low enough to get them. When I would tilt the binder
the leaves on the ground would strip on the guards and choke
the binder, so I had to cut them about 3 inches high. I set 4
sheaves together in a shock, without capping, and left them
in the field till cured, and then threshed them on a wheat
separator, which should have been the concaves taken out
and a board in the place to prevent splitting the beans. They
thresh easily.
“This year I rented 5 acres of good ground to see what
they would do there, but I found out the better the ground the
better the crop. Owing to the season, and not being cultivated
as they should have been, I only got 30 bushels from the 5
acres. I learned they would do better by cultivating them. I
only went over them twice with weeder, while I should have
used the cultivator once. As the beans were not very tall, I
thought I would use the self rake to cut them, with which I
could cut closer than with the binder, but still nearly half of
them were left on the ground. I left them lying on the field
until ready to thresh, but here is a loss there, as the pods
burst open when lying in the sun. Taking all in consideration,
the binder is preferable for harvesting. I saw an illustration of
an attachment to be used on a two-horse cultivator to cut the
plant off under the ground, which, if it will work, would be
the thing, but I have my doubts about it, as the stalk is hard
and woody to cut.”
Note 1. In a letter of 23 Aug. 2000 to William Shurtleff,
Lee Parsons notes: Concerning the statement that “the
‘Indiana Farmer’ sent sample packages of the beans to
its subscribers about 5 years ago...” “I have not found
published references in earlier volumes of The Indiana
Farmer to such a distribution. I believe that sometime in
1898 that publication did announce a general distribution
of soybean seed offered by the USDA. I wonder if either of
these instances is when Solomon Fouts got the seed he first
planted.”
Note 2. In 1896 or 1898–Solomon Fouts (father of
Noah, Finis, and Taylor Fouts) received two varieties of
soybean seeds, free of charge from the U.S. Department of
Agriculture. He planted them on his farm near Deer Creek,
Carroll County, Indiana.
Note 3. This is the earliest document seen (Jan. 2003)
that mentions the term “self-binder” in connection with
soybean production.
Note 4. Talk with Ted Hymowitz, soybean historian and
professor of plant genetics, Univ. of Illinois. 2000. Aug. 29.
A number of early American farm publications distributed
new seeds to their readers by announcing in the publication
that interested readers were invited to write for a free sample
package. They did not (as far as Ted knows) send free seed
samples to all of their readers. In exchange, they hoped to
write about the farmers’ experiences in growing the new
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seeds. Address: Hamilton County, Indiana.
428. Garman, H. 1902. 1. Kentucky forage plants–The
clovers and their allies. Kentucky Agricultural Experiment
Station, Bulletin No. 98. p. 1-46. Feb. 25. See p. 16-21, plus
figs. 5-7 on unnumbered pages after p. 48.
• Summary: In the section on “List of Kentucky
Leguminosae, with notes,” the long subsection titled
“Glycine hispida (Soy Bean, Soja Bean)” (p. 16-21) begins:
“This forage plant caught the attention of Kentucky farmers
recently, and has risen rapidly in favor; promising in the
end to displace the cowpea. Its upright growth gives it the
advantage of [over] cowpeas in cutting and curing. It makes
good hay and silage, is a convenient soiling crop, and the
seeds make good feed for most stock. They make a very
acceptable dish for the table also, either picked green or
when thoroughly ripe. The plant is a soil renovator, and
endures severe drought well. In short, it has more good
qualities than any other forage plant that has recently
engaged the attention of farmers.”
The subsection on “Yield” notes that in 1900, a variety
imported from Japan and obtained from the United States
Department of Agriculture yielded at the rate of 26.67
bushels per acre; the plants were without tubercles. “In 1901
some of the seed of this variety, sown in the same plat as in
1900, yielded at the rate of 36 bushels per acre, the plants
bearing many root tubercles.” Later it yielded 40 bushels/
acre without tubercles. Another variety (“Seed bought of
J.M. Thorburn & Co.) yielded only 20½ bushels per acre.”
The late varieties make good hay or silage. Also discusses:
Its value as a forage. Its value as a fertilizer. Insects and other
enemies.
“Soy beans have the same effect as a green fertilizer
as cowpeas.” But there must be tubercles on the roots for
the plant to be effective in this way. “Planting a second
season on the same land appears to be necessary to get the
soy bean at work as a nitrogen fixer... The nodules can be
grown artificially the first season... Through the kindness of
Dr. L. Hiltner, of Berlin, Germany, I received in June, 1901,
test tubes containing cultures of bacteria for soy beans, red
clover, and alfalfa.”
“At present the plants are attacked by but few insects,
and appear to be equally free from fungus enemies.
Grasshoppers (mostly the red-legged grasshopper) gnawed
the leaves during a dry period last summer, and a reddish
brown hairy caterpillar (Spilosoma virginica) at one time
ate numerous holes in the leaves of both soy beans and
cow peas... A few leaf-mines were observed at one time,
occupied by the grubs of a small beetle (Odontota sp.).”
He later showed this to be a near relative of our locust leafminer (Odontota dorsalis). “A few plants of one plot were
found to have the bean root-louse (Tychea phaseoli) on the
underground parts of the stems.”
At the end of the article are three full-page photos

(Figs. 5-7, taken by the author) on unnumbered pages: (5)
Soy bean plant from plot, Aug. 20, 1900. Shows many pods
and leaves. (6) Roots of soy beans from plots, 1 Oct. 1901.
A. Seed treated with bacterial culture from Dr. Hiltner
(many nodules/tubercles); B. Seed not treated (no nodules).
Reduced to one-half natural size. (7) Roots of soy bean
grown the second season on the same soil. Both A and B
natural size. Photographed 26 Sept. 1901. The roots of plant
A appear to contain many more nodules/tubercles than those
of plant B. Address: Entomologist and Botanist, Lexington,
Kentucky.
429. Peter, A.M. 1902. 3. Analyses of forage plants from the
plots. Kentucky Agricultural Experiment Station, Bulletin
No. 98. p. 51-61. Feb. 25. See p. 52-53, 56-57.
• Summary: This chapter consists mostly of a table with
the following columns: Station number, name of plant,
composition of the air-dry sample (percent): Water, ash,
protein, fiber, nitrogen-free extract, fat, phosphoric acid,
nitrogen, potash, when gathered.
An insert (p. 53) titled “Erratum” states: “Analyses Nos.
9297 and 9298 on pp. 52 and 53 are of roots of soy bean, not
cow peas, and should have been printed on pp. 56-57.”
On p. 56-57 are 15 analyses of soy beans, the whole
plant of several varieties, and different seeds. They were
gathered from Aug. 1900 to July 1901. One group of seeds
(#9360) was from plants without tubercles, whereas the next
four groups of seeds were from plants with tubercles.
A second table (p. 59) gives the “Average digestion
co-efficients of some forage plants” including Soja bean
hay and meal. A digestion co-efficient is given for each of
the following plant components: Dry matter, protein, fiber,
nitrogen-free extract, and fat. Address: Chemist, Lexington,
Kentucky.
430. Osborne, Thomas B. 1902. Sulphur in protein bodies. J.
of the American Chemical Society 24(2):142-47. Feb. [1 soy
ref]
• Summary: The section titled “Glycinin” states (p. 149):
“The greater part of the soy bean is glycinin, a globulin
described in a paper previously published” in this journal
(vol. 20, p. 149). The total sulphur is glycinin is 0.710%.
The section titled “Gliadin” states (p. 150): “Gliadin,
soluble in alcohol of 70-80 per cent., is one of the most
abundant proteins of the wheat kernel.” Gliadin, on average,
now appears to contain 1.027 per cent of total sulphur, and
0.619 per cent of loosely combined sulphur. From these
determinations the author calculated the probable molecular
weight of gliadin.
The section titled “Amandin” states (p. 149): “Amandin
is the most abundant protein in the seeds of the almond and
peach.” Details are given. Address: Lab. of the Connecticut
Agric. Exp. Station.
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431. Orton, W.A. 1902. Some diseases of the cowpea. I. The
wilt disease of the cowpea and its control. USDA Bureau of
Plant Industry, Bulletin No. 17. p. 9-20. April 22. See p. 1518.
• Summary: In the section titled “Preventive measures,” the
subsection on “Substitution of other crops” states (p. 1516): “The soy bean and Florida beggar weed may be used
as hay as a summer crop, or hairy vetch may be sown in the
fall. All these crops have in common the disadvantage of
being unfamiliar to the average farmer... while the cowpea is
cultivated and its use understood everywhere.”
The subsection titled “Experiments with cowpeas and
other crops” states that on 29 May 1901 1½ acres were
planted of land thoroughly infected with cowpea wilt were
planted “to a number of varieties of cowpeas, soy bean,
velvet bean, and some Japanese forage plants obtained
through the section of Seed and Plant Introduction of this
Department.” “The soy beans were a disappointment, as they
made a very small growth, one foot or so high, and produced
only a small crop of seed. They were badly attacked by the
nematode [Heterodera radicicola] and suffered much from
dry weather.
“A brief account of these forage plants as grown on land
infected with wilt disease and nematode follows:... Soy bean
(Glycine hispida).–Eight varieties were tried on ten plats. All
proved to be immune to the wilt disease, but none of them
was adapted to the local conditions. The writer planted the
soy bean in 1900 on Edisto Island, South Carolina, “where
it made a heavy growth, 3 to 4 feet high, and produced a
large crop of seed. It was free from wilt disease there and
showed great promise as a forage crop.” The varieties tested
at Monetta [South Carolina, in cooperation with Mr. T.S.
Williams of Monetta] were as follows:” Best Green, Early
Black, Yoshioka, Rokugatsu, Gosha, Black Round, Green
Medium, and Bakaziro [Bakajiro]. All but the first and
second originated in Japan. The first, seventh, and eighth
were most affected by the root nematode.
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean varieties Black Round, Gosha,
Rokugatsu, or Yoshioka, and the earliest document seen (one
of two documents, July 2013) that mentions the soybean
varieties Early Black, Bakaziro, or Green Medium.
Note 2. Some of these named soy bean varieties were
later renamed in 1907 as follows: Best Green became
Tokio / Tokyo. Early Black became Buckshot. Yoshioka
became Yosho. Rokugatsu became Ito San. Gosha became
Manhattan. Black Round became Buckshot. Green Medium
became Guelph. Bakaziro became Amherst. Address: Asst.
Pathologist.
432. Towar, J.D. 1902. Cowpeas, soy beans and winter vetch.
Michigan Agricultural Experiment Station, Bulletin No. 199.
p. 165-74. April. Reprinted in Annual Report 1902, 15:22230.

• Summary: Summary at beginning of Bulletin: “1. Cow
peas, soy beans and winter vetch are successful new legumes
for Michigan and give promise of valuable usefulness as
feeds and green manure... 4. Soy beans are a little more
hardy than cow peas, growing with stiff, erect stalks, but
treated like cow peas... 7. Soy beans ripen their seed and
shed their leaves as soon as frosts come. The seeds, being
very rich in protein and fat, give promise of becoming a
substitute for linseed and cotton-seed meal.”
“With Hellriegel’s discovery in 1888 that the
leguminous plants through microorganisms on their
roots were capable of assimilating nitrogen from the soil
atmosphere, came at once great prominence to crops of this
family as soil improvers and stock feeds.” A table (p. 169)
gives a compositional analysis of various feeding materials,
including the digestible nutrients in 100 pounds (protein,
carbohydrates, ether extract), the fertilizing elements in 100
pounds (nitrogen, phosphoric acid, and potash), and the
“Nutritive ratio.” Details are given for the following: Soy
beans, soy bean hay, and soy bean straw.
The section titled “Soy beans (Glycine hispida)” (p.
171-74) discusses the soybean and its promise for Michigan.
“Mr. Edward E. Evans of West Branch, Michigan, who has
been growing Soy beans for green manure, forage, and seeds,
writes regarding their culture as follows: ‘On rich soils cow
peas and true peas run to vines, producing very little seed.
On such soil the Soy produces a proportionately larger crop
of both plant and seed. In growing soys the same general
rules that apply to white field beans should be followed. It
must be borne in mind, however, that Soys form their first
pods about four or five inches from the point at which the
seed was planted. For this reason they should be covered
only deep enough to insure germination. They can be planted
with a corn or bean planter, or grain drill. I use an Empire
drill with bean attachments, planting three rows 28 inches
apart. The ideal Soy bean planter will drop single beans three
or four inches apart. This seeding will require eight to sixteen
quarts per acre, varying with variety and size of beans.’”
“The method of harvesting the crop will depend
somewhat upon the use to which it is put. If to be used for
soiling, it may be cut with the mowing machine or scythe as
soon as the pods begin to appear. For the silo, it will be better
to give the plants time for complete growth, though not allow
them to reach the mature state, when the seeds will become
hard and liable to shell. This would also be the time to cut
for hay. If grown for seed, it is better to allow the crop to
ripen and drop its leaves. The straw, of course, when the crop
is about to mature, as will be seen in the table of analyses,
will be of little value as feed. Mr. Evans writes in regard to
harvesting as follows:
“’If for seed, the crop should be harvested when most
of the leaves have fallen off, preferably in damp weather to
avoid shelling. A week of rain will not injure the beans... For
soiling, they may be cut at any time after the pods commence
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to form; for the silo, when pods attain their full size, but
before they harden. Most varieties can be harvested with the
bean harvester, but it will be found necessary to keep the
shears sharper than for common beans. The mower can be
used, but the reaper is much better. In cutting for ensilage,
the self binder is the best machine, and it is easier to handle
the crop and run it through the cutter.’”
“There are a great many varieties of Soy beans and their
number is gradually increasing. Unfortunately, the naming
of the varieties of this new plant has become badly mixed.
There are a number of different sorts which will thrive well
in our Michigan latitudes.” They are: Early Yellow Soys,
Medium Green, Early Black. “Five samples of Soy beans
were analyzed by the chemist of the Experiment Station this
season...” A table (p. 173) shows the nutritional composition
of these five varieties (capitalized as follows):
Extra early black.
No. 2. medium early green.
No. 3 medium early black.
No. 4 Ito San or medium early yellow.
Medium early yellow.
Others who grew soy beans in Michigan were: Mr. T.T.
Higgins of Dailey, Cass county; Mr. A.M. Todd of Pearle,
Allegan county; and Mr. John Dunning of Cassopolis. Those
who have fed Soy bean-meal in Michigan are Mr. G.W.
Buckalew of Allen, Hillsdale county; Mr. Walter Vetterly of
Battle Creek.
Note 1. This is the earliest document seen (April 1997)
that uses the word “Soys” to refer to soybeans. Mr. Edward
E. Evans of West Branch appears to have coined the word.
Note 2. This is the earliest document seen (Oct. 2005)
that mentions Mr. Edward E. Evans, a pioneering soybean
breeder and seedsman of West Branch, Michigan.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety Ito San (one of two
documents). “Ito San” is never mentioned by name in the
early USDA inventories or publications titled Foreign
Seeds and Plants Imported by the Section of Seed and Plant
Introduction, USDA, Inventory.
Note 4. This is the earliest document seen (July 2013)
that mentions the soybean variety Medium Early Yellow,
which is said in one place to be the same as Ito San, and in
another place to be different. At least 23 other documents in
the SoyaScan database also mention Medium Early Yellow,
and many state that it is the same as Ito San.
Note 5. This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Early Black (one of three
documents) or Extra Early Black (one of two documents).
Note 6. This is the earliest English-language document
seen (Jan. 2003) that uses the term “mowing machine”
(a “mower” was mentioned in 1897) in connection with
soybean production or harvesting.
433. Webber, Herbert J.; Orton, W.A. 1902. Some diseases of

the cowpea. II. A cowpea resistant to root knot (Heterodera
radicicola). USDA Bureau of Plant Industry, Bulletin No. 17.
p. 23-36. April.
• Summary: “Root-knot or root-gall, as it is ordinarily
termed, is one of the most common and destructive plant
diseases in the southern United States. The disease is caused
by the attacks of a nematode, Heterodera radicicola (Greef.),
Müll.*, which enters the roots and causes large galls
(Footnote: *Heterodera is referred to in various publications
under the generic names Tylenchus and Anguillula). It is
interesting to note that the nematode producing the root-knot
of plants is closely related to the trichina of pork, which has
become a household word and a universal terror.”
Nematodes are popularly called “nematode worms.”
“The size of the gall is largely determined by the number
of nematodes present. As new nematodes are hatched and
take up their abode in fresh portions of the tissue the gall
increases in size.”
“The best descriptions of the development and
metamorphosis of the root-knot nematode (Heterodera
radicicola) known to the writers are those by Professor
George F. Atkinson (1889, “Nematode root galls”), then of
the Alabama Experiment Station, and by Dr. G.E. Stone and
Ralph E. Smith (1898, “Nematode worms”), of the Hatch
Experiment Station of Massachusetts.” Full citations are
given for each of these two papers.
“Extent of the disease: The disease is evidently very
common throughout the Gulf States and South Carolina,
and may possibly extend farther northward. However, it
will probably never become a serious malady north of this
general region, except in greenhouses, as the nematode is
killed by severe cold.”
The section titled “A resistant cowpea” states (p.
35) that four soybean varieties (Best Green, Early Black,
Green Medium, and Bakaziro [Bakajiro]) were grown in
the same experimental field as the cowpeas, on nematode
and wilt infested soil. All four were “badly affected” by the
nematodes. One variety of cowpea, the Iron cowpea, showed
considerable nematode resistance.
Note 1. This is the earliest document seen (Oct. 1997)
stating that nematodes attacked soybeans in the United
States.
Note 2. This is the earliest document seen (one of three
documents, July 22013) that mentions the soybean varieties
Early Black or Bakaziro. Note 3. These soybeans were
apparently grown on the farm of Mr. T.S. Williams, Monetta,
South Carolina. Address: 1. Pathologist; 2. Asst. Pathologist.
434. Redding, R.J. 1902. Cowpea culture. Atlanta
Constitution (Georgia). May 11. p. 18.
• Summary: In Bulletin No. 118 of the Alabama Experiment
Station, titled “Cowpea Culture,” by J.F. Duggar, we read:
“At Auburn the yield of forage has averaged higher from
cowpeas than from velvet beans, soy beans or beggar weed.”
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435. Bennett, R.L. 1902. Pork production experiments and
hog ranching. Arkansas Agricultural Experiment Station,
Bulletin No. 73. p. 43-57. July.
• Summary: “Reprint from Bulletin 11, issued in 1896, pages
1 to 8.”
Page 53: “Two lots of four pigs each, one lot of which
was put on peanuts and the other on soja beans, and two
lots of three pigs each, one lot of which was put on chufas
and the other fed corn in a pen. On September 24 the pigs
were confined with movable fence on small areas of each
crop, and as the food was consumed on these areas the pigs
were moved to fresh places. At the time feeding began the
soja bean pods were all well filled and some were changing
color, and as feeding progressed and the pods dried the pigs
showed a preference for the green ones by eating them first.
The pigs on corn were given all they would eat-it being fed
dry on the ear. The feeding was continued on the peanuts
and chufas for forty-six days, while the lot on soja beans
was continued only thirty-two days, the area in beans being
consumed sooner than was expected. That difference in time
of feeding does not affect the final results, as the soja beans
were clearly not equal in fattening value or yield of food
to the peanuts or chufas.” Address: M.S., Director of the
Station, Fayetteville, Arkansas.
436. Wilson, James. 1902. Report of the Secretary of
Agriculture. Annual Reports of the Department of
Agriculture (USA). p. XXVII-XXVIII, XXX-XXXI. For the
fiscal year ended June 30, 1902.
• Summary: The section titled “Leguminous forage crop”
(p. XXVII-XXVIII) notes that “there is a pressing demand
for a suitable substitute for clover. The Department has
undertaken to meet this demand by the introduction of alfalfa
in the clover region.” The very encouraging results have
“demonstrated that alfalfa can be successfully grown in
nearly all the Northern States.”
“In our Southern States the cowpea is deservedly
popular as a leguminous crop, both on account of its feeding
value and its beneficial effect on the soil. But on account
of its habit of growth this plant is difficult to harvest, either
for hay or seed. The Department has collected all known
varieties of cowpeas in order to study the characteristics of
each... Other leguminous forage crops are being tested, both
at Arlington Farm [Virginia] and at various places in several
states. Among these is a new and promising variety of alfalfa
from South America that resists the rust which frequently
attacks the common form, and which grows taller than the
latter.”
The section titled “The Arlington Farm” (p. XXXXXXI) begins: “The work on the Arlington Farm during
the past year has been greatly increased.” During the year
“a thorough survey was made and the ground was platted,
so that it was found practicable to begin the real work of

experimentation. This farm, previous to its acquisition
by the Department, was used for many years as a grazing
area for horses and mules not in service, belonging to the
War Department.” In 1901 about 40 acres were planted in
cowpeas. Address: Secretary of Agriculture, Washington,
DC.
437. Meyer, Frank Nicholas. 1902. Letters of Frank N.
Meyer. 4 vols. Compiled by Bureau of Plant Industry,
USDA. 2444 [i.e. 2577] leaves. Unpublished typescript.
• Summary: Only two copies of these rare, magnificent
unpublished documents exist. One is Rolls 28-30, Vols.
105-109, Project Studies, Division of Plant Exploration and
Introduction, Record Group 54: Records of the Bureau of
Plant Industry, The National Archives. The second is at the
University of California at Davis. Most are carbon copies
of typewritten letters. Includes some illustrations (pencil
sketches) by Meyer.
The first letter in this collection, dated 7th Oct. 1902,
is from Meyer in Santa Ana, California, to Mr. Adrian J.
Pieters (a fellow Dutchman) at USDA in Washington, DC.
Meyer arrived in California on 18 Sept. 1902 and started
immediately to work for USDA at the plant introduction
garden in Santa Ana; he stayed 7 months. In April 1904
Meyer is in Guadalajara, Mexico. In March 1905, Meyer
receives an offer from David Fairchild and Pieters to work
for USDA as an agricultural explorer in northern China.
In August 1905, he is in Nagasaki, Japan. In Sept., he is in
Shanghai, China. In Oct. 1905, he writes a long letter to
Fairchild. Meyer made four very fruitful expeditions to Asia,
eastern Europe, and the Middle East. His first expedition was
to China, Manchuria, and Siberia, 1905-08. His second was
to Europe, Russia, Caucasus, Transcaucasia, Turkestan, and
Siberia, 1909-12. His third was Russia, Siberia, Manchuria,
China, and Japan, 1912-15. And his fourth and final
expedition was to Japan and China, 1916-18.
On 23 Dec. 1917, war engulfed Frank Meyer at Ichang
(I-ch’ang or Yichang) on the Yangtze River. He was trapped
there until 2 May 1918 when he managed to break through
lines of soldiers. The last letter in this collection, dated 18
May 1918, is from Meyer to Fairchild written from Hankow,
China. He died about 1-2 June 1918, having drowned in the
Yangtze River below Anking, and above Wuhu, China.
Meyer did not report any soybeans in Russia or
Turkestan.
Note 1. This is the earliest document seen (Dec. 2016)
concerning Frank N. Meyer.
Note 2. Ichang, which opened as a treaty port in 1876,
was a city of 40,000 people by 1920. It is situated at the head
of steam navigation on the Yangtze, at the throat of the main
outlet from Szechuan, and at the point where the mountains
of Szechuan and western Hupeh meet the central plain of
Hupeh.
Note 3. Soyfoods Center owns all pages that mention
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soy, plus: (1) The full U.C. Davis cataloging record for the
archival collection, which is in Special Collections SB108
A7M49 1902 v1-4. (2) A letter from Melissa Tyler of U.C.
Davis, dated 22 Sept. 2003, discussing the collection and
its lack of front matter. (3) Appendix A: Bureau of Plant
Industry, by Knowles Ryerson about a dispute he had with
Secretary of Agriculture Henry Wallace involving Nicholas
Roerich, Dr. H.G. MacMillan, and James F. Stephens over
a plant exploration expedition to Manchuria and the Gobi
Desert. In 1934 Ryerson was appointed Chief of the USDA’s
Bureau of Plant Industry; this dispute led to his removal that
same year; he was replaced by Frederick D. Richey. Address:
USDA Bureau of Plant Industry.
438. Freeman (The) (Indianapolis, Indiana). 1902. Farm &
home: Model farm. Dec. 6. p. 6.
• Summary: “If Secretary Wilson carries out his purpose
of turning the Potomac flats of the Lee-Arlington estate,
just across the river from Washington [DC] and within site
of the Capitol, into a model farm the national capital will
have a unique and special attraction for the agriculturists
of the country. These flats which have not been included
in the national cemetary [sic, cemetery] (Arlington) on the
ridge just above formerly constituted the corn lands of the
great Custis-Lee estate and the portion selected by Secretary
Wilson contains about 400 acres and will be known as the
‘Arlington Farm.’
“The first step to reclaim this part of the Arlington
estate, which for very many years had been overgrown with
weeds and brush, and convert it into an object lesson was
taken in May 1901. The property up to that time had been
in charge of the war department and received practically no
care. At the suggestion of Secretary Wilson it was transferred
by an act of Congress to the Agricultural department for
experimental purposes. L.C. Corbett, the horticulturist of
the plant breeding division of the department, was chosen to
work out the plans, and under the direction of the secretary
and of Prof. V.T. [sic, B.T.] Galloway, he began the work.
He had it plowed up and sown with cow peas, soy beans and
coarse fodder, which when matured was plowed under again.
This year he put in a crop of rye as an experiment and found
that it yielded twenty-five bushels to the acre which is much
better than the average.
“The land has been surveyed and plans have been drawn
just as an architect would for a house.”
At the top of page 1 is written on a banner: “A National
Illustrated Colored Newspaper.” Also, a large illustration
shows a dark-skinned lady holding in her left hand a balance
scale (of justice) and in her right an unfurled scroll that
reads: “And Ethiopia shall stretch forth her hand.”
439. Parsons, Adrian. 1902-1924. Notebook. Near Plainfield,
Indiana. 25 p. Unpublished manuscript.
• Summary: Adrian Parsons, a soybean pioneer in Indiana,

lived 1846-1929. Although this notebook has been lost
since 1976, its contents have not. In 1970 Minnibee Parsons
(1910-1988) made a single-spaced typed copy (19 pages) of
the contents and presented it to her husband, Ralph I. Parsons
(1900-1977), on their 33rd wedding anniversary. Ralph was
a grandson of Adrian Parsons; he lived in Hendricks County
most of his life.
In Aug. 2000 Lee Parsons, a great-grandson of Adrian
Parsons, wrote “The notebook of Adrian Parsons: Notes
on the typescript” (7 pages, single spaced, typed) for Bill
Shurtleff of Soyfoods Center. Lee is writing a biography of
his great-grandfather.
Lee writes: To the best of my recollection, this notebook
measured approximately 6 inches by 9 inches, and was
configured like a common writing tablet, bound at the top.
The covers were burnt-orange colored cardboard, and the
pages were rules, yellowed, but not brittle. I believe most
of the writing was in pencil, all in Adrian’s unmistakable
hand. I believe that Minnibee Parsons’ typescript is a faithful
transcription of the contents of the notebook.”
The notebook contains 15 different pieces of writing.
All but two of these are set compositions, six being on
agricultural subjects, four being political commentaries,
and five (including two lists) being accounts of a personal
nature. “Only two of the pieces bear definite dates: #10, a
brief tribute to Adrian’s just deceased wife, with the date
‘October 28, 1921,’ the year being a mistake, as she died
October 27, 1922; and #13, a dream Adrian recorded with
the date of November 27, 1920. The approximate dates of
several other pieces can be deduced from their contexts:...”
The earliest, #3, about soy beans is labeled “probably about
1902.” Three of the pieces were about soy beans; while they
may have been written for publication, none have been found
in published form.
#3 “Farmer’s Guide. Soy beans on the stock farm.
probably about 1902.” This may have been intended as a
response to a long letter by “E.B.D., Hendricks County”–
who was probably Evan B. Davis, Adrian’s son-in-law,
husband of his daughter Ethel. The transcript of this letter,
single-spaced and typed, takes up a full page. It begins: “Of
the legumes that are successfully grown in the middle west,
the soy bean stands at the head of the list with the stock
grower. Because it is three times richer in protein than any
other–this being the most expensive element in a balanced
ration, costing from 17 to 20 cents a pound. Because it is a
crop that never fails, our nearest approach to failure in 16
years was on a 12 acre field last year.” Note 1. 1902 minus
16 = 1886. Adrian summarizes several publications from
different agricultural experiment stations indicating that he
studied such literature.
#5 “Breeder’s Gazette. The soy bean problem.” Adrian
notes that he has never seen soy beans wilt under heat or
drouth, and he has seen them stand considerable frost at both
ends of the growing season. “We have sown them with oats
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in March for soiling, but of late years we plant altogether in
rows to be cultivated...” He comments on the importance of
inoculation and on an article in last week’s Breeder’s Gazette
(May 8)–year unstated. He also refers to Joseph E. Wing,
founder and head of the Wing Seed Co. of Mechanicsburgh,
Ohio, with whom Adrian was closely associated (Wing
distributed Parsons’ Mikado soybean variety), and who died
in Sept. 1915. Adrian writes: “... and couldent [sic] our friend
Joseph E. whom we delight to follow with his bright coat of
alfalfa put another string to his bow and shoot twin arrows.”
Note 2. The date of this undated entry is very difficult to
determine.
#8 “For the Dept. of Agriculture–Wash. [Washington],
D.C.” This piece (probably written in about 1914 or 1915) is
cited separately (see Parsons 1914). Address: Near Plainfield,
Indiana.
440. Atwater, W.O. 1902. Analyses of fodders and feeding
stuffs. Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 14:165-178. For the year 1901. See p. 166,
172-78.
• Summary: Tables show: (81) “Composition of samples of
field crops with different fertilizers in the plot experiments
of 1901.” Gives the composition of 22 samples of soy
bean seed in terms of both water-free substance, and fresh
substance. The average for water-free substance: Nitrogen:
6.79%. Protein (N x 6.25): 42.45% (p. 174). Page 172
explains that samples “6533-6542 were the early white
[Early White] variety grown in the special nitrogen field
experiments of 1901... Nos. 6543-6554 were the medium
early green [Medium Early Green] variety grown in the soil
tests of 1901.”
(82) “Composition of fodders and feeding stuffs
analyzed 1900-1901. Calculated to water content at time of
taking sample.” Includes two values for Corn and soy bean
ensilage (p. 175), and three values for soy bean seeds (p.
176).
(83) “Composition of water-free substance of fodders
and feeding stuffs analyzed in 1899-1900.” Includes two
values for Corn and soy bean ensilage (p. 177), and three
values for soy bean seeds (p. 178).
Under milling and by-products (p. 170-71) are several
references to “Chicago gluten meal” “cream gluten meal,”
“National gluten feed,” etc. Address: Director of the Station.
441. Hays, Willet M. 1902. Progress in plant and animal
breeding. Yearbook of the United States Department of
Agriculture p. 217-32. For the year 1901. See p. 223.
• Summary: A section titled “Definite Results in Plant
Breeding Possible” (p. 223-24) states: “Soy Beans should be
bred so as to mature earlier at the North, and the early sorts
should be bred to yield more per acre, and to have even a
higher percentage content of nitrogen.”
Note: The author does not discuss in which parts of the

United States soybeans are being grown or have been grown.
Address: M. Agr., Agriculturist, Minnesota Agric. Exp.
Station.
442. Nourse, D.O. 1902. Department of Agriculture: To
the director of the Virginia agricultural experiment station.
Virginia Agricultural Experiment Station, Annual Report
12:14. For the years 1900-1901.
• Summary: In this half-page summary of work conducted
by the department during the past year, Nourse states: “We
have also used a large number of plots for study of various
new forage plants, as well as the cow peas and soy beans,
which will in time be valuable when they have been grown
long enough to understand their habits under all climatic
conditions. As a whole, the department is in much better
condition for progress and development than it has ever been
before.” Address: Agriculturist, Blacksburg, Virginia.
443. Pieters, A.J. 1902. Agricultural seeds–Where grown and
how handled. Yearbook of the United States Department of
Agriculture p. 233-56. For the year 1901. See p. 241-42.
• Summary: The section titled “Cowpeas and Soy Beans”
(p. 241-42) states: “Perhaps the most important of the
leguminous forage plants besides those mentioned above
[clover, alfalfa] is the cowpea. The area in which this great
nitrogen gatherer is used as a soil enricher increases every
year... The cowpea is a plant of warm weather and long
season...”
“The soy bean, which shares with the cowpea the
reputation of an excellent forage and fertilizing crop, has a
more northern and western range than the latter. The early
varieties mature seed in Ohio and in Kansas, and some
varieties seed very heavily... The yield in Kansas varies from
15½ to 30 bushels per acre, according to the land, and the
expense of growing, harvesting, and thrashing the crop is
about 55 cents per bushel.” Address: Botanist, in Charge of
Seed Lab., Bureau of Plant Industry.
444. Lindsey, Joseph B. 1903. Part II.–Dairy and feeding
experiments. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 15:57-68. Jan. See p. 67-68.
• Summary: The section titled “Corn and soy beans” (p.
67) states: “Corn and soy bean silage was grown and used
at this station during 1895 and 1896. At that time the corn
and beans were grown in separate fields.” The silage, which
consisted of two-thirds corn and one-third beans, “was
eaten clean, and contained 30 per cent. more protein than
did corn silage. It was believed at the time, however, that
the increased cost of handling the two crops when grown
separately more than counterbalanced the value of the
additional protein secured...
On page 68 we read: “Soy beans v. cow peas. Much
is being said in the agricultural press concerning the home
production of protein, and this division receives frequent
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inquiries concerning the relative merits of soy beans and cow
peas for this purpose...
“In comparing the relative merits of the two legumes, it
may be said that the stem of the cow pea is softer than that
of the soy bean, and that the crop does its best in very warm
weather, and is likely to succeed better than the soy bean
upon light, sandy soils, naturally deficient in moisture.
“The medium green soy bean, on the other hand,
prefers a medium moist loam and will yield more dry food
material, and especially more seed to the acre at moderate
temperatures, than the cow pea. The cow pea is better suited
to southern, and the soy bean to northern conditions, and the
latter is regarded as decidedly preferable in New England.”
Address: Ph.D., chemist (foods and feeding).
445. Nebraska Agricultural Experiment Station, Annual
Report. 1903. Experimental work. 16:7-9. Jan.
• Summary: “The work of the Experiment Station for the
current year has been directed mainly along lines that were
previously established... The soy bean and the cowpea have
been tested to determine their adaptability to Nebraska
conditions, and their availability as furnishing protein foods
to balance our corn rations.”
Note: Soy beans were probably grown at the Nebraska
Station in 1902, but we can’t tell for sure from this series of
documents. In the 15th Annual Report (presented Jan. 1902)
is an article by Lyon & Haecker titled “Some forage plants
for summer feed” (p. 13-29). Though many forage plants
were tested, the soy bean was not among them. However
the 12th annual report (1899) clearly mentions the soy bean.
Address: Lincoln, Nebraska.
446. Nourse, D.O. 1903. Forage plants. Virginia Agricultural
Experiment Station, Bulletin No. 145. p. 11-19. Feb.
• Summary: Describes many forage crops grown at the
station. Soy beans and cow peas have been grown for two
years, and all the other crops for only one year. On p. 18
we read: “Soy bean (Medium Green). Stand very heavy and
uniform. Seed not mature. Foliage green, thick, heavy. Plant
bushy and erect. Stem woody, tough, difficult to harvest and
covered with find hairs. Pods 1 to 2 inches long, each having
2 seeds and 25 to 50 pods per plant. At its best will cover
ground completely if planted 3½ feet apart, even though it
never runs, but stands rigidly erect. Yield in 1901, 14,720
pounds per acre and in 1902, 2,000 pounds per acre.”
“Of the Soy beans, the only one we grew that seemed
of particular merit is the Medium Green.” Address: B.S.,
Agriculturist [Blacksburg, Montgomery Co., Virginia].
447. Adams, George E. 1903. The soy bean. Rhode Island
Agricultural Experiment Station, Bulletin No. 92. p. 117-27.
March.
• Summary: “The soy bean (Glycine hispida), also known
as soja bean and coffee berry, is a native of southeastern

Asia... This plant was taken to England about one hundred
years ago, where it was grown for years without attracting
any attention as an economic plant either as food for man or
beast. In the southern states it was grown for many years,
but not until about twenty years ago did it commence to
attract attention as a forage plant. Within the past few years
considerable attention has been given this plant by the
different agricultural experiment stations, and its value as a
food-plant has been clearly proven by feeding experiments
in which the plant has been fed both in the green state and as
hay... During the past ten years several varieties of soy beans
have been grown at this Station... [Note: The names of these
varieties are not listed.] All things considered, the Medium
Early Green is the variety which has given the best results
during the ten years in which these plants have been grown
here. It makes a heavy growth of forage, retains its leaves
well, and has not failed to ripen a crop of seed during that
time.”
“In experiments at this station, it has been shown that
a liberal application of nitrate of soda interfered with the
development of the root tubercles on the soy bean, as may
be seen from the following table... In addition to the nitrate
of soda mentioned above, each plot received the following
manures” (in pounds per acre): Air-slaked lime 2,000, acid
potash 1,200, and muriate potash 180. The “yield of dry
beans was slightly increased by the use of a large amount
of nitrate of soda, while the yield of vines was materially
lessened, although in no case was the increase sufficient to
cover the additional cost of the nitrate.”
Photos (p. 121, 123, 126) show: (1) Root tubercles from
soy beans grown with and without nitrogen. (2) Medium
green soy beans grown with different nitrogen rations. (3)
Varieties of soy bean plant.
A table (p. 122) titled “Yield of green forage per acre,
and fertilizing ingredients in crops and roots in certain
legumes” shows the yields of different crops using nitrogen
in., potash, and phosphoric acid. Address: B.S., Asst., Field
Experiments, Kingston, Rhode Island.
448. Dalbey, Dwight S. 1903. The cowpea and soy bean in
Illinois. Illinois Agricultural Experiment Station, Circular
No. 69. 15 p. April.
• Summary: Contents: Introduction. Cowpea varieties.
Variety tests for yield. Variety tests of soy bean. Planting.
Cultivation. Harvesting. Feeding and fertilizing value.
Conclusion. Summary.
The Introduction begins: “Many farmers in Illinois,
especially in the central and northern sections of the state,
are not familiar with the cowpea and soy bean... Soy beans
are of more recent introduction, and this crop is not so well
known as cowpeas.” Yet “both crops have been grown in
this state long enough and to such an extent that they have
passed beyond the purely experimental stage, and in places
they are already considered as important factors in Illinois

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 199
agriculture” (p. 1).
Last year a yield test of 8 varieties was conducted. A
table (p. 7) shows the varieties and yields (in bushels per
acre) as follows, listed in descending order of yield: Medium
Green 41.7 bushels/acre, Early White 38.2, Ito San 37.8,
Medium Yellow 35.6, Early Yellow Dwarf 32.3, Early Black
27.8, Late Mammoth (not mature), Brown from Japan (not
mature).
“The late Mammoth is good to use for hay or ensilage,
but does not ordinarily mature seed in this state As a general
rule, it may be said that soy beans are better adapted to the
north than cowpeas, since they are not so sensitive to frost.”
Note that the word “late” before Mammoth is written in all
lowercase letters.
Pioneer soybean growers in Illinois include Dr. Robert
C. Morris of Richland County (he has been very successful),
Mr. Fred W. Ladage of Sangamon County, Mr. Charles
A. Rowe of Morgan County, and Mr. H.B. Rice of Fulton
County.
Harvesting: For hay soy beans should be cut when in
bloom or soon after. “When the Mammoth variety of soy
beans is used for hay, they may be harvested and bound
in bundles with a corn binder, Doctor Robert C. Morris of
Richland County grows this variety, which attains a height
of four feet, and harvests with his corn binder, shocking
the bundles in the field like corn until cured, after which he
shreds the soy bean bundles and his corn fodder together for
feed.
“In curing cowpea or soy bean hay, the hay tedder and
side-delivery hay rake are useful tools to facilitate quick
and uniform drying.” When harvesting for seed, use a twowheeled bean and pea harvester or cutter. The beans may be
left in a windrow until threshing. “Threshing is best done by
specially constructed machines in which the first cylinders
are reduced in speed, and the rest of the separator maintained
at ordinary speed. Threshing is best done with a bean
thresher, such as that made especially for the purpose by
The Bidwell Thresher Company, of Batavia, New York, but
a wheat separator may be used with all blank concaves and
running as slowly as the machine will permit and not clog the
shakers.” A table (p. 14), giving the digestible constituents
of various crops (including soy bean seed, soy bean hay, soy
bean ensilage, and corn and soy bean ensilage) shows that
“soy bean grain is rich in the constituents that corn lacks and
vice versa, so that the two combine to make a balanced ration
for stock.”
A “very excellent feed is produced by mixing green
cowpeas or green soy beans with corn for ensilage.”
To summarize: “Cowpeas and soy beans are leguminous
plants and compare favorably with clover as soil improvers,
and for some purposes possess an advantage over clover,
in their quick maturity... Cowpeas and soy beans produce
large yields of both hay and grain, the former being equal
in feeding value to clover hay and the latter practically

equivalent to linseed meal and other concentrated feeds.”
Photos show: (1) A soy bean plant at 2½ months old (p.
3). (2) A plat of medium green soy beans 2½ months after
planting (p. 8). (3) “Matured soy bean plant of early white
variety. Planted May 18th and matured for ‘hogging off’
August 21st” (p. 13).
Note 1. This is the earliest English-language document
seen (Aug. 2014) that uses the word “hogging” or the term
“hogging off” in connection with soybeans.
Note 2. This is the earliest document seen (Jan. 1998)
that mentions the use of a thresher (a bean thresher) for
soybean production.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety Medium Yellow.
Note 4. Webster’s Dictionary (1985) defines tedder,
a word first used in the 15th century, as “one that teds;
specifically: a machine for stirring or spreading hay to hasten
drying or curing.” Address: Asst. in Agronomy.
449. Duggar, J.F. 1903. Vetch, cowpea and soy bean hay as
substitutes for wheat bran. Alabama Agricultural Experiment
Station, Bulletin No. 123. p. 49-72. April. See p. 49-53, 6871.
• Summary: The summary (p. 51) begins: “The object of
the feeding experiments herein described was to ascertain
whether hay made from hairy vetch, cowpeas and soy beans
could be advantageously substituted for most of the wheat
bran in the rotation of dairy cows.”
The section titled “Soy bean hay compared with cowpea
hay” (p. 68-69) states: Soy beans afford 4½ per cent. and
3½ per cent. more milk than an equal weight of cowpea
hay actually consumed. However, the greater waste or
greater residue with the soy bean fully counterbalances this,
reducing the hay of these two valuable leguminous plants to
a practical equality in feeding value. Soy beans are worthy
of more extensive cultivation in the South. Their principal
advantage over cowpeas consists in their easier curing, erect
growth, and freedom from tangling. In our experiments they
seem to require slightly richer soil than cowpeas.” In a table
titled “Digestible nutriments in rations fed” (p. 70-71) “soy
bean hay” is included, but figures are for the complete diet.
Note: The term “Soy beans” is written as two words
when used as a noun, but sometimes as one word (soybean,
p. 52) when used as an adjective. Address: Agriculturist,
Auburn, Alabama.
450. Osborne, Thomas B.; Harris, Isaac F. 1903. Nitrogen
in protein bodies. J. of the American Chemical Society
22(4):323-53. April. [45 ref]
• Summary: This article begins: “To properly differentiate
and classify the protein bodies it is necessary to employ
some method based on the structure of their molecules...
Until recently, knowledge regarding the structure of the
protein molecule has been chiefly obtained by detailed study
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of the decomposition products
resulting from boiling the protein
with strong acids.”
In the section titled “Phaseolin”
(p. 336-37), Osborne argues
that adzuki beans and soy beans
probably do not contain phaseolin. A
table (p. 337) shows the percentage
of nitrogen in the different forms of
phaseolin in soy bean, adzuki bean
(Phaseolus radiatus), and kidney
bean (Phaseolus vulgaris). Address:
Lab. of the Connecticut Agric. Exp.
Station.
451. Close, C.P. 1903. Orchard
cover crops in Delaware. Delaware
College Agricultural Experiment
Station, Bulletin No. 61. 32 p. June
1.
• Summary: In section I, titled
“Experiments in 1901-2,” pages
13-14 discuss soybean plantings in
combination with cowhorn turnips at Newark. In the section
titled “Experiments at Magnolia in 1901-2” is a subsection
(p. 15) on “Soy bean,” which was seeded at the same time as
the cowpea. “It is a little more vigorous and robust than the
cowpea. It will stand much more frost than the cowpea.”
In the section titled “Experiments at Woodside 1901-2”
is a subsection (p. 17) on “Soy bean.” The tests were made in
a young bearing plum orchard. “The soy bean did very well
and made a good, thick covering from 20 to 24 inches high
October 10.” A photo shows the soy beans nearly 3 feet high
on 18 Oct. 1901.
In the section titled “Experiments at the experiment
station in 1902-03” are two subsections on soy (p. 21-22):
“Soy beans 90 pounds per acre” and “Soy beans 45 pounds
and Canada peas 1 bushel per acre.”
In the section on “Experiments at Magnolia in 190203” are three subsections on soy (p. 23-24): “Soy beans
15 pounds and dwarf Essex rape 9 pounds per acre.” “Soy
beans 80 pounds and rye 30 pounds per acre.” “Soy beans 40
pounds and hairy vetch 50 pounds per acre.”
Tables I and II (p. 29-30) give information compiled
from Bulletin 60 on chemical analyses of cover crops.
Details on the composition of 6-8 cover crops (incl. soy
beans, alfalfa, and cowpeas) are given. Recommended
seeding rates (p. 32): Soy bean 90 lb; hairy vetch 20 lb and
cowpeas or soy bean 45 lb; turnips 12 oz and soy beans or
cowpeas 40 lb; rape 4 lb, soy bean or cowpeas 40 lb, and rye
20 lb. Address: M.S., Horticulturist, Newark, Delaware.
452. Hartford Courant (Connecticut). 1903. Timely hints to
farmers:... Value of soy bean. June 30. p. 16.

• Summary: Contains three long excerpts from: Adams,
George E. 1903. “The soy bean.” Rhode Island Agric. Exp.
Station, Bulletin No. 92. p. 117-27. March.
453. Gardner, F.D. 1903. Leguminous crops. Porto Rico
Agricultural Experiment Station, Annual Report. p. 423. For
the year ended June 30, 1903.
• Summary: “Soja beans have done much better [than
cowpeas], but have not given large returns. The leaves, being
covered with hairs, have been less subject to the attacks of
the leaf hopper, but have been considerably damaged by a
small spotted beetle which eats holes in them...
“Renovating of old coffee plantation:... The soja beans,
after coming up nicely, were damaged by heavy rains, but
afterwards recuperated and are now doing fairly well.”
Note 1. This is the earliest document seen (Dec. 2008)
concerning soybeans in Puerto Rico, or the cultivation of
soybeans in Puerto Rico. This document contains the earliest
date seen for soybeans in Puerto Rico, or the cultivation
of soybeans in Puerto Rico (1903). The source of these
soybeans is unknown, but was probably the USA. Note that
this Annual Report was published by the USDA Office of
Experiment Stations. In Sept. 1991, Joan P. Hayes, librarian
at the Univ. of Puerto Rico, Mayaguez Campus, Agric.
Exp. Station, Rio Piedras, Puerto Rico, is unable to find any
information about cultivation of soybeans in Puerto Rico
prior to 1903.
Note 2. This is the earliest document seen (Dec. 2008)
concerning soybeans in the Caribbean, or the cultivation
of soybeans in the Caribbean. This document contains the
earliest date seen for soybeans in the Caribbean, or the
cultivation of soybeans in the Caribbean (1903). The source
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of these soybeans is unknown.
Note 3. Itie (1911) says that the author compared
soybeans, vigna, lucerne and velvet beans; the latter gave
the best yields. But no such statement can be found on the
pages listed above in this document. In fact, p. 423 states
that velvet beans did the best of the various plants tested as
forage crops. Address: Special Agent in Charge.
454. Nourse, D.O. 1903. Cow peas and soy beans. Virginia
Agricultural Experiment Station, Bulletin No. 149. p. 91-99.
June.
• Summary: Variety trials were conducted using 20 varieties
of soy beans with the following names: Medium Green,
Olive Green, Green Samarow, Southern Soja, Ito San–
Yellow, Early Brown, Woods Soja, Cross Bred No. 6, Cross
Bred No. 9, Department of Agriculture No. 8422, 8423,
8424, 8497, 9407, 9408, 9409, 9415, 9416, 9417, 9418. The
following details are given for each variety: Date sown:
May 18. Condition on Aug. 28. Condition on Sept. 12. Yield
in 1903 (in pounds/acre of green forage). Average yield of
green forage for 3 years (when known). The top yields of
green forage in 1903 came from: Dep. of Agriculture 8424
(18,200 lb/acre). Dep. of Agriculture 9409 (14,350 lb/acre).
Woods Soja (14,000 lb/acre). Dep. of Agriculture 9415
(13,650 lb/acre).
“The peas and beans were grown on plots of onetwentieth acre each, in rows two and a half feet apart. This
is rather close for some of the larger plants, but none too
thick for the average, and if the crops are to be used for green
manures and not for seed or hay products, a little crowding
would be no objection.
“Until recently the varieties of soy beans have been
very limited, but this year we can, thanks to the Department
of Agriculture at Washington [DC], report on a very
considerable number, and among them some very promising
ones.
“In considering the value of the beans as compared
with the cow peas, the former has, at the outset, one serious
drawback–viz., the cost of the seed. Soy beans are now
advertised at about one dollar per bushel more than cow
peas, common varieties of each being considered; but if
the demand becomes enough to attract the attention of seed
growers, the prices will probably be reduced.
“On account of the hard stalk, the soy bean cannot make
a good hay, but little more than the leaves being edible; but
as green food, or as green manure, there would seem to be
no reason why it should not rank well, the upright nature of
its growth making it so much easier to handle than the cow
peas, with their long, interlacing runners.”
“In following descriptions, we give conditions on
August 28th, which is as early as any would care to gather
the crop or plow it under, and again on September 12th,
when in most sections of Virginia the crop should be
gathered on account of danger from frosts. This second date,

too, was the time of cutting and weighing the green product.”
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Early Brown.
Note 2. The varieties “Cross Bred No. 6” and “Cross
Bred No. 9” were developed by Mr. E.E. Evans of West
Branch, Michigan.
Note 3. In the entry for “Ito San, Yellow” it is not clear
whether “Yellow” refers to an alternative name for Ito San
(more likely, we think) or the color of the Ito San seeds (less
likely).
Note 4. This is the earliest English-language document
seen (Oct. 2004) that uses the term “Olive Green” to describe
the color of a soybean. Address: B.S., Agriculturist.
455. Woods, Charles D. 1903. Forage crops to supplement
summer pasture and winter hay. Maine Agricultural
Experiment Station, Newspaper Bulletin. June. 1 p.
• Summary: “Because of the long continued drouth
the prospects are very unfavorable for the hay crop.”
Many farmers will “need to grow special forage crops
to supplement the summer pasturage or the winter’s hay.
While Indian corn is the best forage plant for Maine, if a
sufficient acreage has not been planted the season is so far
advanced that other quicker growing plants can now be more
advantageously used.
“Hungarian grass, German, Pearl and Japanese Millets,
Rape, and on light warm soils Early Soy Beans, are the most
desirable. The smaller growing millets can be made into
silage. Rape is valuable as a summer and fall feed for cattle,
sheep, hogs and poultry. The Soy Bean is highly nitrogenous,
but Maine is so far north as to make it a somewhat uncertain
crop.”
Note: As of Oct. 2000, this Newspaper Bulletin is
no longer by the University of Maine or the National
Agricultural Library. Fortunately, however, it was reprinted
in two other publications which are still widely available:
(1) Maine Agric. Exp. Station, Bulletin No. 99 (Dec. 1903,
p. 207). An article titled “Newspaper Bulletins published
in 1903,” by Chas. D. Woods, begins: “Whenever there is
a matter of importance which we wish to bring promptly
to the attention of the people of the State, we make as clear
and concise a statement as possible in the style and type of
a newspaper column and mail it as a “Special Newspaper
Bulletin” to all the press on the Station exchange mailing list.
These newspaper bulletins are quite generally printed by the
papers, and the Station is under obligations to the press for
this opportunity of specially and promptly being put in touch
with the people.” (2) Maine Agric. Exp. Station, Annual
Report 19:205, 207. For the year 1903. Address: Director of
the Station, Orono, Maine.
456. Galloway, B.T. 1903. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA). p. 85-169. For the fiscal year ended June
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30, 1903. See p. 87, 124, 130-33.
• Summary: Experiments with cowpeas and soybeans have
been conducted in several different parts of the country (p.
87).
The section on “Grass and forage plant investigations”
(p. 123+, written by Prof. W.J. Spillman, who is in charge),
starts with a subsection on “Leguminous crops,” which has
sub-subsections on alfalfa, cowpeas, soy beans, and new
legumes. The one on “Soy beans” (p. 124) states: “This
crop possesses two marked advantages over the cowpea in
most parts of the country. Its yield of seed is larger, and, on
account of its upright habit of growth, it is easier to harvest.
Many farmers harvest soy-bean hay with the twine binder,
the crop being exceedingly easy to handle in this manner.
The varieties of soy bean offered by seedsmen in this country
vary from small bunch beans, growing scarcely a foot high,
to tall forms attaining a height of 5 or 6 feet. Heretofore no
adequate study of these varieties has been made, a fact which
accounts for the lack of recognition of this crop on the part
of farmers. During the past year Mr. W.M. Pollock, of this
office, grew all the varieties of soy beans obtainable in this
country. These varieties will be further tested this season,
and it is hoped that we may be in position at the end of the
present season to publish information concerning them
that will enable farmers to secure varieties adapted to their
needs.”
The subsection on “Silage crops” (p. 130) begins: “It is
planned to build a silo on the Arlington Farm [in Virginia]
during the present season, and it will therefore be possible
to grow various silage crops with assurance that they will be
carefully handled in making the silage.”
There follows a sub-subsection on “Soy beans”: “As
stated elsewhere in this report, this crop is one which
promises to be of unusual value as a leguminous crop in this
country. The principal difficulty in its introduction heretofore
has been a lack of knowledge concerning its varieties. We
have obtained seed of 70 supposed varieties, and are growing
them for the purpose of securing a proper classification, of
ascertaining whether or not the names used by seedsmen
are uniform for the same variety, and of bringing about
uniformity in nomenclature for the several varieties. Cultural
experiments by Mr. W.M. Pollock are in progress with 3 of
the leading varieties of soy beans. Plantings were made on
five days a week apart, beginning June 1. The beginning of
this series was rather late this year on account of the season.
Plats were sown at a rate varying from ½ to 2½ bushels per
acre. One series of plats was sown broadcast and another
sown in drills. These two methods are being tested both for
hay and seed production. In order to eliminate errors due to
irregularity of soil, each of the above cultural experiments is
repeated in 5 sets of plats.
“Individual plants of soy bean are under selection in
order to secure strains that are excellent seed producers and
other strains that have slender stems with little wood in them

for haymaking. Certain varieties are also being hybridized in
the hope of combining earliness and large yield of seed and
hay.”
In the subsection on “Current work” is a sub-subsection
titled “Leguminous crops” (p. 132-33) which begins:
“Studies on the cowpea and the soy bean will be continued.
It is believed that the soybean possesses more advantages,
both as a hay crop and a grain crop, than any other annual
legume in this country. We have already found varieties
adapted to all sections of the country and will introduce
these into cultivation during the coming year. A study of
the methods of making hay of soy beans and cowpeas will
continue. The Department will continue its work in the
introduction of alfalfa into the Eastern States. The more
promising varieties of soy beans are to be grown in larger
areas during the coming season. Those cultural experiments
which promise more positive results will also be repeated on
larger areas. The work of improving varieties of soy beans
for hay and seed production will continue. We shall also
try various combinations of fertilizers for the production of
leguminous crops, as well as the effect of green leguminous
manures for the production of other classes of crops.”
Address: Chief of the Bureau, Washington, DC.
457. Wilson, James. 1903. Report of the Secretary of
Agriculture. Annual Reports of the Department of
Agriculture (USA). p. IX-CVIII. For the fiscal year ended
June 30, 1903. See p. XXXVII, XLI-XLII, XC.
• Summary: In the section on “Bureau of Plant Industry”
(p. XXIII+), a subsection titled “Demonstration work with
forage crops” (p. XXXVI+) contains a sub-subsection
on “Leguminous crops” which begins (p. XXXVII): One
of the most important movements which has occurred in
American agriculture is now in progress. It is the general
introduction of alfalfa as a hay and pasture crop. During the
present season good crops of alfalfa have been grown by our
experimenters in almost every State in the Union.
“Other leguminous crops are receiving a large share of
attention. The Department has secured some seventy-five
varieties of soy beans, and has grown them for two seasons
with a view to finding varieties adapted to different climatic
conditions. Within another year we shall be ready to begin
the introduction of a number of the best varieties. Varieties
have been found adapted to practically all parts of the
country.”
In the same section, a subsection titled “Work at the
Arlington Farm” (XLI-XLII) is divided into the following
sections: Apples and peaches in nursery. Ornamental trees in
nursery. Experimental fruit plantation. Cranberry plantation.
Arboretum.
The subsection titled “Porto Rico Experiment Station”
(p. XC) begins: “Since the last report from the Porto Rico
Agricultural Experiment Station a permanent location
has been secured adjoining the city of Mayaguez and the
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station removed from its temporary location at Rio Piedras.
The farm on which the station is situated had not been in
cultivation for some time and a considerable portion of the
season was taken up with clearing the land of shrubs and
weeds,...”
“Experiments are being conducted to test the value of
various leguminous crops for restoring the soil, and thus far
velvet beans and soy beans appear very promising. Cowpeas,
which had been extensively sown, suffered severely from
insect injuries. Alfalfa is also being tested with some promise
of success.” Address: Secretary of Agriculture, Washington,
DC.
458. New York Times. 1903. Bacteria for farmers: Important
new branch of the work of the department of agriculture.
Aug. 4. p. 6.
• Summary: “Washington, Aug. 3.–The Secretary of
Agriculture [Wilson] will ask Congress next Winter for
a special appropriation for carrying on the work of soil
inoculation. This is a new branch of work in the department,
which has grown out of the discoveries made within the
last few years in regard to the dependence of leguminous
plants on bacteria which live on their roots. The discovery is
described by scientists as one of the most important of those
made as the results of modern agricultural experimentation.
“The department will take up the plan of supplying free
to farmers in all parts of the United States the particular
bacteria for inoculation which they may desire and apply
for. A large laboratory has been fitted up for this work, and
the present force of bacteriologists will be considerably
increased in anticipation of a general demand from farmers
for the aid of the department along this line.
“The method will be to propagate the bacteria required
in large quantities for each of the various leguminous plants,
such as clover, alfalfa, soy beans, cow peas, tares, and velvet
beans. All these plants are of incalculable value in different
sections of the country as sources of forage for farm animals.
In the West alfalfa is the universal reliance of stock raisers,...
“The function of these bacteria is to fix nitrogen of the
air and supply it as food to the plant. Without the presence
of the bacteria the plant can get only the nitrogen which
is supplied from the soil in fertilizers. With the aid of the
bacteria the growing plant can derive the greater part of its
food from the air.
“The department will send the packages which contain
the preparations for inoculation under the frank of the
department or of the Representatives or Senators who may
apply for them on behalf of the constituents. It is expected
that the undertaking will develop into one of the most
important features of National aid to agriculture.
“The bacteriologists of the department have been at
work for over a year past on the scheme, and have tested
their work carefully at the Arlington Farm [Virginia]. These
tests have uniformly proved successful.

“Secretary Wilson is very enthusiastic over the subject.”
459. J. of Agriculture and Horticulture (Quebec). 1903.
Forage crops to supplement summer pasture and winter hay.
Aug. 15. p. 79.
• Summary: This is a reprint of the following Englishlanguage document: Woods, Charles D. 1903. “Forage crops
to supplement summer pasture and winter hay.” Maine
Agricultural Experiment Station, Newspaper Bulletin. June.
1 p.
Note that Maine is on about the same latitude as
southern Quebec. The Bulletin states: “Because of the long
continued drouth the prospects are very unfavorable for the
hay crop.” Many farmers will “need to grow special forage
crops to supplement the summer pasturage or the winter’s
hay. While Indian corn is the best forage plant for Maine, if
a sufficient acreage has not been planted the season is so far
advanced that other quicker growing plants can now be more
advantageously used.
“The millets–Hungarian, German, Pearl and Japanese,
Rape, and on light warm soils early soy beans–are the
more desirable... Rape is valuable as a summer and fall
feed for cattle, sheep, hogs and poultry. The soy bean is
highly nitrogenous, but Maine is so far north as to make it a
somewhat uncertain crop.”
460. Penny, Charles L. 1903. Cover crops as green manure.
Delaware College Agricultural Experiment Station, Bulletin
No. 60. 44 p. Aug. 19.
• Summary: The “soja bean” is one of the cover crops tested.
The following tables include figures for soja beans: (1) Yield
and composition of portion of crops above ground. (2) Yield
and composition of roots. (3) Yield and composition of entire
crop–tops and roots. (4) Money valuation of green manures.
(5) Relative yield of tops and roots. (p. 13) Estimated money
valuation of the three constituents (nitrogen, potash, and
phosphoric acid; as of 11 Nov. 1901). (6) Moisture content of
surface soils. (7) Moisture content of sub-soil.
Note: This is the earliest English-language document
seen (July 2002) with the term “green manure” in the title in
connection with soybeans. Address: A.M., Chemist, Newark,
Delaware.
461. Geismar, Leo M.; Smith, Clinton D. 1903. Report of
the Upper Peninsula Sub-station for the years 1901 and
1902. Forage plants: Soja beans and cow peas. Michigan
Agricultural Experiment Station, Special Bulletin No. 20. 52
p. Aug. See p. 9, 13-14.
• Summary: “Soja Beans or Soy Beans as they are variously
called have long been cultivated in the South where they
are cut and baled as hay.” In Michigan, Soja Beans and cow
peas were sown between rows of fruit trees. The seed was
drilled by hand, 18 inches apart. Growth was slow. “The
plants maintained an average height of 32 inches, although
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none had blossomed on September 9th when a slight frost
seriously damaged the early plot and a second slight frost
on September 19th killed the entire plot.” Address: 1.
Superintendent; 2. Director.
462. Chicago Daily Tribune. 1903. Roosevelt order worries
labor. Sept. 21. p. 2.
• Summary: “The new Japanese salad, ‘udo,’ and a
condiment, ‘wasabi,’ similar to horseradish, will soon be
introduced to the American people. They were found in
Japan by Barbour Lathrop of Chicago [Illinois] and Prof.
D.G. Fairchild, agricultural explorer for the government
[USDA], who brought to this country cuttings of these
plants, which are now growing in American soil.”
“Prof. Fairchild says that in the tea houses of Japan the
crisp blanched stems of udo are eaten with salt, as our native
celery is served, or it is boiled and served with soy sauce.”
463. Eureka Reporter (Utah). 1903. Uncle Sam furnishes
bacteria free for farmers: Packages for soil inoculation to
aid in growing rich crops to be sent out next year–it means
greatly increased values in crops. Oct. 23. p. 6.
• Summary: Washington, DC–The Government has in store
for the farmers of the country an interesting gift. To many
it will seem like magic. To others who have for a few years
kept abreast of the subject of soil inoculation, it will not
seem so marvelous.
“In 1880 a German scientist Hellriegel announced that
he had discovered that there exists in the soil a vast number
of minute microscopic organisms which make their homes
in tubercules or nodules on the roots of leguminous plants
such as clovers, vetches, peas, beans and locust trees. These
little creatures he showed perform a valuable service for
the plants in which they live. They pay for their subsistence
by catching from the air nitrogen which the legumes could
not take into their systems in gaseous form reducing it to
a nitrate in combination with some other element taken up
from the ground and the legumes easily digest this plant food
and make rapid and luxuriant growth.
“All this was taken up quickly by scientists throughout
the world and especially in this country. Hundreds
of experiments were carried forward and it is now
fundamentally established that this is one of the greatest
discoveries known to scientific and practical agriculture.
“Nitrogen is the most expensive fertilizer required in
farming. The average price per pound is seventeen cents
while phosphorus and potash, the two other requisite
fertilizers, are to be had for two and three cents a pound. On
every square inch of the earth’s surface there rests a column
of air consisting largely of nitrogen [approx. 78% nitrogen,
21% nitrogen] and weighing about 14 pounds [14.7 pounds
per square inch]. With this at hand and with the means to
catch it the farmer has a most abundant source of the most
important fertilizer he needs.

“The way in which the Government intends to make
use of these particular bacteria is by propagating them
under artificial conditions and sending them out in small
quantities in all parts of the country for the use of farmers.
A large laboratory has been provided in Washington with a
competent staff of bacteriologists who have already made
nearly all preparations for the work proposed. In a small
pasteboard box four inches by six and half an inch deep, they
will be sent free wherever the United States mail goes to the
farmer who desires to introduce a leguminous crop hitherto
impossible of culture in his region.
“The box will contain three packages done up in tin foil.
In one is a wad of cotton on which the cultures or germs of
the bacteria have been dried, and in the other two are nutrient
salts which are usually magnesium sulphate, potassium
sulphate, or ammonium phosphate with a small mixture of
sugar to solidify and hold the cultures. A sheet of instructions
and a franked envelope accompany the package.
“The department asks every farmer who receives
cultures in this way to take notes on the result of his
experiment and report. The instructions are simple and
practically admit of no failure. Package No. 1 of the nutrient
salts is first to be dissolved in a half gallon of pure water
at ordinary temperature. The salts dissolve is a very few
minutes. Then the wad of cotton is to be placed in the
solution and left to stand for twenty-four hours, and next the
other package of nutrient salts is emptied into the solution. In
another twenty eight hours the cultures are ready to use. The
solution, if no mishap has occurred, will have turned a milky
cloudy white very much like the liquor of oysters.
“There are two ways in which the cultures may be
applied. The applicant must specify which particular variety
of leguminous crops he desires to establish. It has been found
that the bacteria common to certain families of legumes will
not make their home on the roots of red clover. The bacteria
on red clover will however inoculate clover, crimson clover,
alsike, buffalo clover and all of the trifolium clovers. The
bacteria on bird clover, which is common in some parts of
the country, will inoculate alfalfa. The bacteria of soy beans
will work on cow peas and similar members of the bean
family.
“The first way of applying the cultures is to spread the
seed out thinly on the table and sprinkle the solution over
it, then when dry to sow as usual. The other way is to take
a quantity of soil in a place out of the sunshine, sprinkle the
solution over it, stir it up and scatter it broadcast over the
ground to be seeded.”
“The experiment stations of Illinois and Ohio, after
many years of failure to establish alfalfa, sent out beyond
the Missouri and secured quantities of soil from fine fields
of alfalfa and then succeeded in making alfalfa grow. These
stations have in turn supplied earth for inoculating purposes
to farmers and other stations further east. This method is one
which the individual farmer can use to advantage after he
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has once established a small area of any particular crop he
desires.”
Note 1. We can imagine that articles such as this
prompted farmers in states such as Utah to try growing soy
beans.
Note 2. This article is deliberately written without any
punctuation–no periods at end of sentences, no commas
within sentences, no hyphens when a word is broken at the
end of a line. It does start each sentence with a capital letter
and leaves two blank spaces before it. The text is broken into
paragraphs. These omissions are not noticed and do not make
the text more difficult to read–Just like Chinese or Japanese.
464. Carver, G.W. 1903. Re: Work at Tuskegee during the
past year. Letter to Dr. Alfred C. True, USDA, Washington,
DC, Nov. 12. 2 p. Typed, with signature on letterhead.
• Summary: “The work of the station during the past year
has been devoted very largely to the growing of forage crops
in the way of peas, corn, soy beans, velvet beans, sorghum
cane, millets of various kinds, etc. Rotation of crops has
been given especial attention with reference to the fertility
of the land, and the station has laid great stress upon the
building up of worn out soils; leguminous crops have been
emphasized; a number of co-operative experiments have
been made for your division.”
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in the
Tuskegee Institute Archives, Roll 2 #1179. Address: Director,
Dep. of Agriculture and Experiment Station, Tuskegee
Normal and Industrial Inst., Tuskegee, Alabama.
465. Duggar, J.F.; Richeson, J.M. 1903. Alfalfa, sorghum,
soy beans, and other forage plants. Alabama Canebrake
Agricultural Experiment Station, Bulletin No. 20. 20 p. Dec.
See p. 12-14.
• Summary: A table (p. 8) shows “Yields of various forage
plants per acre.” Yellow soy beans and cow peas are among
the twelve crops. Two of the sorghum crops have two
cuttings each. The soy beans, which were cut on Sept. 8,
yielded 27,136 lb/acre of green forage; this became 13,568
lb/acre of hay when stored, and 9,405 lb of hay when
calculated as 40% of green weight.
The section titled “Crops suitable for hogs” (p. 1213) discusses yellow soy beans, Spanish peanuts, Virginia
peanuts, and other crops which were planted on 31 April
1903. A table (p. 12) shows the yield of these and three other
crops in pounds and bushels per acre. The weight per bushel
varies greatly. The yield of yellow soy beans was 2,048 lb
and 34.1 bu per acre, the third highest in pounds after sweet
potatoes and Virginia peanuts (2,912 lb).
The section titled “Soy beans” (p. 13-14) begins:
“Especial attention is called to this plant, since it promises to
be extremely useful, both for forage and grain on lime soils.”
The yield of soy bean hay is considerably greater than

that of any variety of cow pea hay. “A still more important
advantage of soy beans, especially on this soil where
cowpeas are inclined to fruit poorly and tangle badly, is
the erect growth and uniform fruitfulness of the soy bean.
Its upright or bushy form and freedom from runners make
harvesting and curing for hay much easier than the handling
of cowpea hay.
“The soy bean is a leguminous or soil-improving plant
having considerable resemblance to the cowpea... The
seed of soy beans are richer in protein, or muscle-forming
material, than any ordinary seed or grain.” Address: 1.
Director, Auburn; 2. Asst. Director in Charge, Uniontown,
Alabama.
466. Watson, George C.; Mairs, Thomas I. 1903. Forage
and soiling experiments, 1902. Pennsylvania State College.
Agricultural Experiment Station, Bulletin No. 65. 12 p. Dec.
• Summary: “During the summer of 1902 an experiment
was undertaken to determine the yield of certain forage
crops, also to determine as far as possible their comparative
feeding value for soiling purposes.” Eight crops, including
“soja beans,” were selected for the trial and fed to three
cows: Lucy, Letha, and Cena’s Favorite. “The soja beans
were planted May 12th in drills 20 inches apart and were
cultivated several times during the summer... On May 28th,
another plot of ground was sown to soja beans with a field
grain drill.”
Table 1 (p. 6) gives information on each crop. The soja
beans were harvested July 29 to Aug. 4. Yield per acre:
Green 9,9934 lb. Dry 2,016 lb. Per cent. of nitrogen in dry
matter: 2.22. One acre of soja beans would feed ten cows for
17 days. “When first fed soja beans, the cows ate the stems
up clean, but before they were changed from this feed to the
next they were leaving the woody part of the stems.” The
milk production of one cow increased when fed soja beans,
the production of two other cows decreased. The milk of
all the cows decreased in butter-fat when fed on soja beans.
When green soja bean fodder was allowed to stand over
night, it lost 13 to 15 per cent. of its moisture content.
Note: This could be the earliest document seen (Aug.
2013) that mentions the soybean variety Green, but it is not
as clear as TenEyck and Shoesmith (March 1904). Address:
1. M.S., Agriculturist, Pennsylvania State College, Centre
County, Pennsylvania.
467. Office file of Charles V. Piper, 1903-1924 [USDA]
(Archival collection). 1903-1924. Washington, DC. *
• Summary: Series 71, Records of Division of Forest Crops
and Disease, Bureau of Plant Industry Records, Record
Group 54, National Archives, Washington, DC. Address:
National Archives, Washington, DC.
468. Holms, George K. 1903. Practices in crop rotation.
Yearbook of the United States Department of Agriculture p.
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519-32. For the year 1902. See p. 525-26, 528.
• Summary: In the section titled “Multiple cropping,” the
subsection on “Practices in selected states” notes that peanuts
are used in rotations with cotton in North Carolina and
Florida. They are the main crop in the rotation in Virginia
and North Carolina (p. 524-25).
In Kentucky rotations include: “Rye and millet, soy
beans, clover, or cowpeas with rape.” Address: Div. of
Statistics, USDA.
469. Merrill, Lewis A. 1903. Department of Agronomy.
Agricultural College of Utah, Annual Report 14:xiv-xvii. For
the fiscal year ending June 30, 1903.
• Summary: “To the Director: The Report of the Department
of Agronomy of the Experiment Station for the year ending
June 30th, 1903, is herewith respectfully submitted.”
“Hemp. In cooperation with the Bureau of Plant Industry
of the United States Department of Agriculture, five acres
of the College farm were seeded to hemp... The crop, after
harvesting, will be shipped to Chicago for manufacture into
twines, yacht cordage, etc.”
“Miscellaneous crops. During the season an acre of
carrots was grown for use in our horse-breeding experiments.
Soy beans, amber sorghum, millet, spelt, Kafir corn,
pencilaria, teosinte, sand vetch, giant spurry, lathyrus
sylvestrus, seven varieties of lentils, cow peas, coffee peas
and lupins. These crops are grown here to give visitors an
opportunity of observing their growth, and also to furnish
us information in order that we may intelligently answer
questions concerning them.
“The three lines of work with which this department
is associated, those of irrigation, arid farming and alkali
land reclamation, will partially solve, we believe, the most
intricate questions of agriculture in this region.
“Respectfully submitted,...”
Note: This is the earliest document seen (June 2016)
concerning soybeans in Utah, or the cultivation of soybeans
in Utah. This document contains the earliest date seen for
soybeans in Utah, or the cultivation of soybeans in Utah
(spring 1903). The source of these soybeans is unknown.
Special thanks to Bob Parson, University Archivist,
Utah State University (Logan, Utah), who found and sent
us this valuable document. Bob writes: “Annual reports
for the Experiment Station are sporadic after 1906. In fact,
I don’t seem to have any between 1906 and the 1920s.
So, unfortunately I can’t shed much light on the 1908
experiments in Lehi. By that time most research was reported
in more depth in published bulletins, so perhaps the station
director felt it unnecessary to issue an abbreviated report.”
“Significantly, I found mention of soy beans in the 1903
annual report. I found no mention of them subsequently
thru 1906, and no mention thereafter until I got into the late
1920s. I have also included a scan from the 1906 annual
report that discusses the initiation of the Central Experiment

Station at Lehi,...” [located between Lehi and American
Fork, in Utah County]. Address: Logan, Utah.
470. Moore, R.A. 1903. Experiments with grain and forage
plants, 1902. Wisconsin Agricultural Experiment Station,
Annual Report 19:217-40. For the year ending June 30, 1902.
See p. 220-26.
• Summary: Section II, titled “Variety tests with forage
plants” begins with a long section on “Soy beans” (p. 22026). The soy bean “is said to still grow wild in some parts
of China where it forms an essential part of the food for the
inhabitants. It is used extensively as a human food in Japan,
where it derived its name, and to a limited extent in the
United States. Its principal use in this country is for forage
and a soil renovator.
The plant was introduced into the United States years
ago, mainly through the instrumentality of Prof. Georgeson
of the Kansas Agricultural College, but was confined chiefly
to Kansas and the southern states. Until quite recently no
extended effort has been made to grow it in the north. The
value of the soy bean as a forage and seed producing plant
has been clearly demonstrated by several experiment stations
and its general use as such is rapidly being extended in the
United States.
“Eight varieties were tested at this station, seed of which
was donated by Mr. Edward Evans, West Branch, Michigan,
and includes some of his choicest varieties. The object of
our variety test was to ascertain whether the soy bean can be
successfully grown in this state, and to determine the most
satisfactory varieties for seed and forage-producing purposes.
“In tests made during the past two years at this Station
[in 1901 and 1902] we have found that from two to ten tons
of green forage, or two or three tons of cured hay could be
procured from an acre of soy beans.”
A table (p. 223) shows, for each of eight varieties
donated by Mr. Evans and tested, the growing period (in
days), yield (in bu/acre), and weight per measured bushel.
The varieties are: Ito San (136 days, 33.7 bu/acre, 56 lb),
Early Brown (136 days, 16.5 bu/acre, 56 lb), Medium Early
Black (133 days, 14.3 bu/acre, 54.5 lb), Medium Early Green
(135 days, 22.3 bu/acre, 56 lb), Medium Early Yellow (136
days, 38 bu/acre, 54 lb), Michigan Green (162 days, 26.7 bu/
acre, 58 lb), Wisconsin Black (122 days, 23 bu/acre, 54.5 lb),
and Early Black (133 days, 17.3 bu/acre, 52 lb).
Soy beans were also “planted with corn to determine
if they could make sufficient growth to warrant sowing
them in corn that was to be used for silage.” They “stood
approximately three feet high at the time of cutting the
corn. The early variety was used, which was not preferable,
as a much taller growth could have been secured by the
‘Michigan Green,’ which grows vigorously and reaches a
height of four feet or more.”
A long subsection titled “Inoculation experiments
with soy beans” (p. 223-26) states: “In 1901 soy beans
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were grown as a forage and seed-producing crop on our
experimental plots and several tests were made at different
intervals to determine if nodules could be found on the roots
of the plants. No nodules were, however, found and a further
test was made to determine if nodules would form if soy
beans were planted on the same plots on which soy beans
were grown the previous year... Four quarts of dried soy
bean nodules, donated by Mr. Edward Evans, West Branch,
Michigan, were put in a box which was partly filled with
mellow soil, and the mixture was then thoroughly saturated
with water.” When this soil was mixed into plots where
soy beans were sown, tubercles were plainly noticeable on
the roots of the soy bean plants. Photos show: (1) A large
and a small soybean plant, with many pods and roots. (2)
The root system of two soy bean plants, one with nodules,
one without. The one with nodules grew in soil that was
inoculated with the proper bacteria.
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Wisconsin Black. Address:
Agriculturist, Madison, Wisconsin.
471. Perkins, W.R. 1903. Report of the Chemist. Mississippi
Agricultural Experiment Station / Agricultural and
Mechanical College of Mississippi, Annual Report 16:26-28.
For the fiscal year ending June 30, 1903.
• Summary: Discusses the work of the Chemical Department
during the past year. The section titled “Field work” (p. 2728) states: “In the field work, we have one, two, and three
year rotations, with and without stable manure, growing
corn, cotton and oats with cowpeas after oats and in the corn
as the legume:” Twelve different crop plants are then listed
and the number of varieties of each grown, including: “Six
varieties of soy beans.” No additional information is given
about the soy beans, not even variety names. Address: M.S.,
Associate Chemist [Mississippi State, MS].
472. Plumb, Charles Sumner. 1903. Silos and silage.
Farmers’ Bulletin (USDA) No. 32 (Revised ed.). 31 p.
• Summary: The information about soybeans in this revised
edition is quite similar to that in the original 1895 edition.
The following have been changed: The section titled
“Selection and culture of silage crops” begins: “The plants
most available for silage in the United States are Indian corn,
red clover, rye, oats, wheat, sorghum, the millets, alfalfa,
and soja beans and cowpeas in addition to the above in the
South” (p. 20).
A new subsection titled “Cowpeas and soy beans” (p.
21) notes that placed in the silo alone, cowpeas are “not
entirely satisfactory. Placed in the silo with corn in alternate
layers, the results are excellent. As these two plants may be
matured in the South at about the same time, they offer a
valuable combination for Southern feeders. What has been
said of cowpeas applies also to soy beans, which make
excellent silage and have the advantage of being more easily

handled [harvested]. They can also be grown successfully
much farther north than cowpeas. The larger, coarsergrowing varieties, which yield heavy crops of forage, should
be selected.”
Soy beans or their silage are also mentioned on pages
23, 25, and 30. Address: B.S., Prof. of Animal Husbandry,
Ohio State Univ.
473. Silver Manufacturing Co. 1903. Modern silage
methods: An entirely new and practical work on silos... [1st
ed.]. Salem, Ohio: The Silver Manufacturing Co. 212 p.
Illust. Index. 19 cm.
• Summary: The Introduction (p. 9) begins: “Twenty years
ago few farmers knew what a silo was, and fewer still had
ever seen a silo or fed silage to their stock. Today silos are
as common as barn buildings in many farming districts of
this country, and thousands of farmers would want to quit
farming if they could not have silage to feed to their stock
during the larger portion of the year. Twenty years ago it
would have been necessary to begin a book describing the
siloing system with definitions, what is meant by silos and
silage: now all farmers who read agricultural papers or attend
agricultural or dairy conventions are at least familiar with
these words...”
The section on “History of the silo” (p. 9-10) states:
“In 1882 the United States Department of Agriculture could
find only ninety-one farmers in this country who used
silos. During the last twenty-five years, however, silos have
gradually become general in all sections of the country
where dairying and stock-raising are important industries; it
is likely, if a census were taken of the number of silos in this
country today, that we would find between a third and a half
million of them [333,000 to 500,000].
Chapter 3, titled “Silage crops,” notes that Indian corn
is America’s major silage crop, followed by clover, alfalfa
(lucerne–”the great coarse forage plant of the West”), cow
peas (they “are to the South what alfalfa is to the West...”),
Robertson Ensilage Mixture (in Canada, corn, sunflower seed
heads, and horse beans), soja beans (soy beans), sorghum,
and miscellaneous silage crops.
Concerning soja beans (p. 116-17): “According to
the U.S. Department of Agriculture the soy bean is highly
nutritive, gives a heavy yield, and is easily cultivated. The
vigorous late varieties are well adapted for silage. The crop
is frequently siloed with corn (2 parts of the latter to 1 of
the former), and like other legumes it improves the silage by
tending to counteract the acid reactions of the corn silage. Of
other Southern crops that are used for silage crops may be
mentioned Kaffir corn, chicken corn and teosinte.”
Chapter 6, “A feeder’s guide,” gives additional
statistics, definitions, and other practical information. A
table titled “Classification of cattle foods” (p. 168), shows
that among the coarse feeds of medium protein content
are pea and bean fodder. High in protein content (25-40
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per ct.) are Soja bean, gluten meal, and Grano-gluten. And
gluten feed contains 12-25 per ct. protein. A table showing
“Average composition of silage crops of different kinds,
in per cent” (p. 178) gives water, ash, crude protein, crude
fiber, nitrogen free extract, and ether extract for 19 crops or
mixtures including: Soja bean silage, corn-soja bean silage,
millet-soja bean silage, and cow-pea and soja bean mixed.
A third table titled “Analyses of feeding stuffs” gives the
dry matter in 100 lb and the three digestible nutrients in 100
lb for: Green fodders–Soja bean. Silage–Soja bean. Grain
and by-products–Atlas gluten meal, gluten meal, and gluten
feed. Additional information on soja beans from earlier
publications is given on p. 183, and on Chicago gluten
meal, Cream gluten meal, Buffalo gluten feed, and Atlas
gluten meal on p. 189. Interesting terms in the Glossary
(p. 192-95) include: Albuminoids, ether extract, legumes
(“Plants bearing seeds in pods and capable of fixing the
gaseous nitrogen of the air, so that it becomes of value to
the farmer... Examples: The different kinds of clover, peas,
beans, vetches, etc.”), nitrogen-free extract, nutritive ratio,
organic matter, and soiling. At the back are many illustrated
advertisements of mechanical silage cutters and conveyors
made by Silver Mfg. Co., plus an aerial view of its new
factory in Ohio. Address: Salem, Ohio.
474. Statutes of the United States of America, passed at the
second session of the fifty-seventh congress, 1902-1903...
1903. Washington, DC: Government Printing Office.
• Summary: In the section titled “Department of Agriculture”
(Chap. 1008, p. 1147+) is a subsection (p. 1155) titled
“Arlington Experimental Farm: To enable to Secretary of
Agriculture to continue the necessary improvements to
establish and maintain a general experimental farm and
agricultural station on the Arlington estate, in the State
of Virginia, including employment of labor in the city of
Washington or elsewhere, and for all necessary fixtures,
supplies, material, apparatus, and other expenses, in
accordance with the provisions of the Act of Congress
approved April eighteenth, nineteen hundred, entitled
‘An Act to set apart a portion of the Arlington estate for
experimental agricultural purposes, and to place said portion
under the jurisdiction of the Secretary of Agriculture and
his successors in office,’ which Act shall be construed to
confer upon the Secretary of Agriculture and his successors
jurisdiction over so much of the Government land in
Alexandria County, Virginia, known as the Arlington estate,
as lies east of the public road leading from the Aqueduct
Bridge to Alexandria, Virginia, otherwise called the
Georgetown and Alexandria road, and between said road
and the Potomac River, containing about four hundred acres,
with the exception, however, of a strip of land as follows:
Commencing at the point where the Georgetown and
Alexandria road enters the Arlington estate on the north side,
thence along said road six hundred and twenty-five yards,

thence in a line perpendicular to said road to the Chesapeake
and Ohio Canal, thence along said canal to the north line of
the reservation, fifteen thousand dollars.”
Note: This is the earliest document seen (Aug. 2013)
that contains the term “Arlington Experimental Farm.”
475. Waite, M.B. 1903. Cultivation and fertilization of peach
orchards. Yearbook of the United States Department of
Agriculture p. 607-26. For the year 1902. See p. 617-18.
• Summary: The section titled “Cow Peas, Velvet Beans,
etc.” (p. 617-18) states: “Of the leguminous crops, which do
not survive the winter, the cowpea is undoubtedly the most
important for use in the peach orchard.”
“The soy bean has an even greater range northward than
the cowpea, but it does not seem to be quite as well adapted
to the purposes of a cover crop as a cowpea. It is more
upright in growth and more convenient to cut for hay, but
this upright growth is rather objectionable in a cover crop,
as the ground is left more or less exposed between the plants
when the leaves have fallen.” Address: Pathologist in Charge
of Investigations of Diseases of Fruit Orchards, Bureau of
Plant Industry [USDA].
476. Whitson, A.R. 1903. Relation of crop production to
amount of water available and methods of cultivation.
Wisconsin Agricultural Experiment Station, Annual Report
19:184-91. For the year ending June 30, 1902. See p. 190-91.
• Summary: Soybean plants used 527 lb of water to produce
1 lb of dry matter. A yield of 7,980 lb of dry matter to the
acre (equal to 9,177 lb of hay containing 15% moisture) was
produced with the use of 18.68 inches of water. Address:
Physicist, Madison, Wisconisn.
477. Zavitz, C.A. 1903. The experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 28:105-38. For the year 1902. See p. 124-25.
• Summary: The section titled “Soy beans” (p. 124-25)
states: “The Soy bean (Glycine hispida) also known under
the names of Soja Bean, Coffee Bean, Idaho Pea, etc., has
been cultivated in Japan and China for a great length of time.
The Soy bean is an annual legume, and the plants have an
upright growth, and are almost completely covered with
short hairs. The seed is generally sown at the rate of about
one-half bushel per acre, and in drills from two to three
feet apart, which are cultivated in a manner similar to that
of our Canadian beans. The crop is used for green fodder,
or is allowed to ripen for the production of grain, which is
exceedingly rich, and, when ground into meal, is considered
about as valuable as cotton seed meal for stock feeding.
“About twenty years ago, the Kansas Experiment
Station imported from Japan fifteen varieties of Soy beans,
carefully tested them at the Experiment Station grounds, and
found that five of the varieties gave good results. About ten
years ago, seed of these five varieties was grown in our own
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experimental plots.
“Eight varieties of Soy beans have been imported
and grown in our Experimental Department. Some of the
varieties proved to be entirely unsuited for Ontario, owing to
the long season required to reach maturity. The Early Yellow
variety, however, has given good results as a grain producer,
the Medium Green variety for the production of green
fodder. In the average results from growing the Early Yellow
Soy beans for a period of seven years, 17 bushels of seed per
acre have been obtained. In the production of green fodder,
the Early Yellow variety produced an average of 8 and the
Medium Green variety an average of 9.3 tons per acre for the
same length of time.
“The Early Yellow Soy beans were distributed over
Ontario last year for co-operative experiments, and the
average yield of grain produced on thirteen Ontario farms
was 21.4 bushels.
“We believe it would be a decided advantage to Ontario
farmers to grow Early Yellow Soy beans more generally
for the production of grain for feeding purposes, and the
Medium Green Soy beans for putting into the silo with
corn.”
The section titled “Some leguminous crops for green
fodder” (p. 135) contains a table showing 16 varieties of
leguminous crops that have been tested for at least two years
in succession; four of these are soy beans. The ranking,
length (height) of the plants and the yield in tons of green
crop per acre (average for 2 years) are as follows: 2. Medium
Green Soy Beans: 33 inches, 11.68 tons. 6. Early Yellow
Soy Beans: 25 inches, 8.15 tons. 12. American Coffee Berry:
22 inches, 6.68 tons. 16. Extra Early Dwarf Soy Beans: 20
inches, 2.53 tons. Note: Hairy Vetches gave the highest yield,
13.90 tons. “The Medium Green Soy Beans, which stand
second on the list, are an exceptionally fine variety, and we
believe will be a valuable crop to grow for fodder, either for
feeding in the autumn or for mixing with corn for the silo in
order to increase the quality of the silage.”
In the introduction (p. 105) outlines his work in
connection with Field Agriculture, or Agronomy” under
six heads. These include: “2. Carrying on scientific work,
especially in the hybridization of farm plants, along the
lines of the discoveries of Mendel and the investigations
of De Vries, Correns, Bateson, and others. 3. Directing the
co-operative experiments on 3,135 farms throughout the
Province” (See Annual Report of the Ontario Agricultural
and Experimental Union, bound at the end of this volume).
“4. Delivering lectures to College students and agricultural
conventions–about 100 in number.” He lists how many
lectures were delivered to which kinds of groups.
The section titled “Acknowledgments” (p. 138)
mentions “Mr. L.S. Klinck, a senior student, in assisting with
the farmers’ excursions which came to the College in the
month of June.” Note: Leonard S. Klinck later became an
important soybean breeder and university president. Address:

B.S.A., Director of Field Experiments, Ontario Agricultural
College [Guelph, Ontario, Canada].
478. Brooks, William P.; Church, Frederick R. 1904. Report
of the Agriculturists. Massachusetts (Hatch) Agricultural
Experiment Station, Annual Report 16:110-153. Jan. See p.
111, 115-17, 119-21, 147-48.
• Summary: Discusses the effect of fertilizers on soy bean
yields. “Soy beans, the crop of this year, gave yields of
which the materials [manures and fertilizers] rank in the
following order: barnyard manure, nitrate of soda, dried
blood, sulfate of ammonia. The nitrate of soda ranks
relatively lower this year than in most previous years...”
In comparing manures and fertilizers that furnished
nitrogen to the soil, soy beans were grown in rotation with
non-leguminous crops. The researchers tested “not simply
the relative value of the different nitrogen mixtures, but also
the effect of the legume grown on the no-nitrogen plots upon
the succeeding crop. Accordingly, the soy bean, which is one
of the most successful of the legumes grown as a hoed crop,
was our choice, at it has been several other years during the
process of this experiment.” Nitrogen fertilizers giving the
highest yields of soy beans per acre were: Nitrate of soda
(sulfate of potash): 24.8 bu of beans and 2,080 lb of straw.
Barnyard manure (most of potash used contained in the
manure): 23.8 bu of beans and 2,010 lb of straw. Dried blood
(sulfate of potash): 21.7 bu of beans and 1,225 lb of straw.
Nitrate of soda (muriate of potash): 20.5 bu of beans and
1,700 lb of straw. An abundance of lime in the soil is well
known to be highly important to all legumes. In experiments
from previous years, it was found that the best nitrogen
fertilizers were nitrate of soda (rating 100), barnyard manure
(93.1), sulfate of ammonia (92.0), dried blood (90.8), and no
nitrogen (73.8).
Sulfate of potash has generally given higher yields of
Medium Green soy beans than muriate of potash.
Note: This is the earliest English-language document
seen (Oct. 1999) that uses the term “sulfate of potash” (a
fertilizer) in connection with soja beans. It was later renamed
“potassium sulfate.” Address: 1. Ph.D., Agriculturist; 2.
B.Sc., Asst. Agriculturist.
479. Henderson (Peter) & Co. 1904. Wholesale catalogue
of seeds, plants and bulbs. Implements, tools, fertilizers,
insecticides, books, requisites, etc. (Mail-order catalog). New
York, NY. 40 p. Spring. 27 cm.
• Summary: In the half-page section titled “Farm seeds” (p.
29) we read: “Beans, Soja or soy.
“The Late Variety, 60 lb. per bush. $1.00 peck, $3.00
bushel.
“Early Green Soja, 60 lb. per bush. 10¢ lb., $1.10 peck,
$3.85 bushel.”
Note: This is the earliest document seen (July 2013)
that clearly mentions the soybean variety Early Green. The
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varietal name was clearly coined by Peter Henderson & Co.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
480. Lindsey, Joseph B. 1904. Digestion experiments with
sheep. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 16:63-79. Jan. See p. 78.
• Summary: This experiment appears in the “Report of the
Chemist. Part II.–Dairy and Feeding Experiments” (see p.
37, 45). Sheep were fed “soy bean meal” (ground soybean
seeds of the variety Brook’s Medium Green). “This variety
is by far the best suited to northern conditions.” The seed,
which is green in color, was coarsely ground being fed. [Note
that the seeds were not cooked.] “The bean contained 61 per
cent. of protein and fat, and these two ingredients are shown
to be 91 and 93 per cent. digestible... It is evident from all
trials thus far made that the protein and fat... is very fully
digested.” Address: Ph.D., chemist (foods and feeding).
481. Soule, Andrew M.; Fain, John R. 1904. Crops for the
silo. Tennessee Agricultural Experiment Station, Bulletin
17(1):1-24. Jan. See p. 9-11, 19-20, 23-24.
• Summary: In the section titled “Cost of cultivating silage
crops,” a table gives a detailed accounting of the cost per
acre of various crops. For soy bean silage in 1902: No. of
acres: 2.05. Width of rows: 2.0 ft. Plowing: $2.09. Seedbed
prep: $1.00. Seed: $1.00. Fertilizer: $1.73. Cultivation:
$5.64. Harvesting: $9.59. Total: $21.05. Yield per acre: 9.6
tons. Cost per ton: $2.20. Different figures are also given for
1903. The yield per acre was 5.4 tons (much lower); the cost
per ton was $3.47 (58% higher).
A long section titled “Soy bean silage” (p. 19) includes
its yield per acre (5.4 to 9.6 tons), cost per acre ($2.20 to
$3.47), and the difficulties experienced in trying to mix it
with corn. “In trials made at the Station an unsatisfactory
quality of silage has been made, and unless better results can
be obtained in the future it would not be advisable to use the
soy bean by itself... Even then it is impossible to mix them
satisfactorily.”
A photo (p. 20) shows soy bean silage on a wagon
drawn by two horses, with a man standing on top.
Conclusions: “3. Silage may be made from a great
variety of crops, as corn, sorghum, cowpeas, soy beans,
teosinte, Kafir corn, and clover; but the first two are by far
the most valuable.”
“6. The average cost of a ton of silage from sorghum
was $1.41; from corn, $2.00; from corn and sorghum, 1.86;
and from soy beans, $2.83.”
“8. The cost of growing an acre of sorghum silage was
$19.48; of corn $14.92; corn and sorghum, $19.14; soy
beans, $19.86.”
“14. The Mammoth Yellow soy beans have been made
into silage for two years. The average yield was 7.5 tons.

About a half bushel of seed should be used per acre and
the crop will require 138 days to mature. The cost of a
ton of silage was $2.83. It was black, strong in odor and
not palatable to cattle. Our experience does not favor the
making of silage from soy beans alone. If the crop can be
satisfactorily mixed with corn or sorghum it would make
an excellent quality of silage. The difficulty is to mix it
economically.”
Note 1. This is the earliest document seen (Sept. 2007)
that gives an itemized accounting of the cost of producing
soybean silage.
Note 2. This is the earliest document seen (one of three
documents, Aug. 2004) that mentions the soybean variety
Mammoth Yellow. Address: 1. Director of the Station
and Agriculturist; 2. Asst. Agriculturist. Both: Knoxville,
Tennessee.
482. Hopkins, Cyril G. 1904. Nitrogen bacteria and legumes.
Illinois Agricultural Experiment Station, Bulletin No. 94. p.
305-28. Feb. [1 ref]
• Summary: This bulletin is written with “special reference
to red clover, cowpeas, soy beans, alfalfa, and sweet clover
in Illinois soils.” There are two classes of bacteria “which are
of special importance to agriculture because of their relation
to the element nitrogen, this being commonly considered the
most valuable element of plant food.* (Footnote: *It should
be remembered that there are ten essential elements of plant
food each of which is of equal importance to the plant...).
These two classes of bacteria are, first, the nitrifying bacteria,
and, second, the nitrogen-gathering bacteria. The nitrifying
bacteria are those which have the power to form nitrates.”
Summary: “1. Soil nitrogen cannot be used by plants
until it is changed to the form of nitrate nitrogen by the
nitrifying bacteria. 2. Atmospheric nitrogen cannot be used
by any agricultural plants, excepting legumes, and even
leguminous plants have no power to obtain nitrogen from
the air unless they are provided with the proper nitrogengathering bacteria... 8. As a rule soy bean fields should be
inoculated when first seeded to soy beans, otherwise they
may be grown on the same land for three to four years before
the soil becomes thoroughly infected.” A photo (p. 321)
shows soy bean root tubercles on the roots, full size.
483. Lane, Clarence B. 1904. Alfalfa hay, cow pea hay
and soy bean silage as substitutes for purchased feeds.
Cottonseed meal versus wheat bran and dried brewers’
grains. New Jersey Agricultural Experiment Station, Bulletin
No. 174. 24 p. Feb.
• Summary: Three feeding experiments were conducted in
which home-grown crops (including soy bean silage) and
purchased feeds were used. Experiment II, titled “Soy bean
silage and alfalfa hay versus purchased feeds,” has for its
purpose “to compare the value of a ration that could readily
be grown upon the farm with one in which the protein was
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largely supplied by feeds commonly purchased by dairymen,
namely, wheat bran, dried brewers’ grains and cottonseed
meal...” “The soy beans used for silage in this experiment
were cut just as the pods were forming and run through an
ensilage cutter, and placed in the silo without being mixed
with any other crop. The silage had a penetrating odor but
was perfectly preserved, the leaves and stems retaining their
natural form. The thirty-six pounds of silage, combined
with eight pounds of alfalfa hay, was greedily eaten by the
cows in the test. The yield of green soy beans ranges from
six to ten tons per acre, depending on the season... Although
the experiment with soy bean silage was a success from
practically every standpoint, at the same time it is believed
that as much food value can be obtained from the soy bean
crop and probably at less cost by preserving it in the form of
hay.”
“Summary of results. 1. It is profitable for the dairyman
to produce such crops as cow pea hay, alfalfa hay and soy
bean silage, and to utilize them in rations rater than to
depend entirely upon purchased feeds to supply the element
protein... 3. A ration (which can be readily grown on most
farms) composed of 36 pounds of soy bean silage, 8 pounds
of alfalfa hay and 6 pounds of corn meal, produced more
milk and at a cost of 8.5 cents less per hundred than a ration
in which the protein was largely supplied by wheat bran,
dried grains and cottonseed meal.” A table (p. 16) titled “The
food consumed and the yield and cost of the milk and butter
produced” compares the food consumed, yields, and cost
per cow per day when fed on rations of soy bean silage and
alfalfa hay versus feed.
Note: This is the earliest document seen (Aug. 1999)
with the word “alfalfa” in the title. Address: Resigned 1 Nov.
1903.
484. Nebraska Agricultural Experiment Station, Annual
Report. 1904. Experimental work. 17:7-8. Feb.
• Summary: “The work of the Experiment Station for the
current year has been confined to the following, namely:...
tests of varieties of cowpeas and soy beans;...” Address:
Lincoln, Nebraska.
485. Abel, Mary Hinman. 1904. Domestic science: Lesson
No. 181.–Legumes as food (Farmers’ Bulletin No. 121).
Chicago Daily Tribune. March 4. p. 7.
• Summary: This column is “Conducted by the School of
Domestic Arts and Science of Chicago.” This article is a
summary of: Abel, Mary Hinman. 1900. “Beans, peas, and
other legumes as food.” USDA Farmers’ Bulletin No. 121.
32 p.
Contents of this article: Nutritive value of the legumes.
Nitrogenous constituents. Digestibility of the bean and the
lentil. Concludes by noting: “Voit pointed out as early as
1860 that vegetable foods in general were less completely
digested than animal foods for three reasons:” These three

reasons are given.
Legumes are a rich source of mineral matter, especially
lime [calcium] and the potassium salts. “In some instances
they contain a large amount of fat: for instance, 17 per cent
in the soy beans and 50 per cent in the peanut.”
486. Spillman, W.J. 1904. Farm correspondence: Bureau
of Plant Industry, Washington, DC. Atlanta Constitution
(Georgia). March 7. p. 10.
• Summary: “To the Editor: The Canebrake Experiment
Station, located at Uniontown, Alabama, has just issue an
important bulletin on forage plants for the south.” There
follows a short summary of: Duggar, J.F.; Richeson, J.M.
1903. “Alfalfa, sorghum, soy beans, and other forage plants.”
Alabama Canebrake Agric. Exp. Station, Bulletin No. 20. 20
p. Dec. See p. 12-14.
“One very important result of these experiments at
Uniontown is the high yield of soy beans as compared with
cowpeas. The writer has often suggested the advisability
of giving the soy bean a trial in the southern states, for the
reason that when varieties of it are secured that are adapted
to local conditions it is a very large yielder, making at the
Uniontown station 34 bushels of seed per acre., and it stands
up so as to be easily harvested. The seed can also be saved at
much less expense than is the case with cowpeas, and the soy
beans are said to make good feed for cattle and hogs, though
on account of their richness in nitrogen they should be mixed
with such carbonaceous feeds as corn, Kaffir corn seed, etc.”
The editor comments: “The above is cordially
commended to the careful attention of the Constitution
readers. This editor has been familiar with the soy bean (soja
bean, or Japan pea) since 1870. It is not equal to cowpea
for the ordinary soils of the south, but has the advantages
of being more easily mown. The dry beans are not much
relished by livestock, but are exceedingly nutritious.”
Address: Agrostologist, U.S. Dep. of Agriculture.
487. Smith, Erwin F. 1904. Bacterial leaf spot diseases.
Science 19(480):417-18. March 11.
• Summary: “This paper was presented principally to call
renewed attention to the fact that bacterial infection of plants
through the ordinary stomata is not at all frequent.
“The other bacterial spot diseases mentioned as having
come to the writer’s attention within the last two years were
those of Pelargonium, soy bean, cow pea and ginseng.
“From the extremely numerous and quite characteristic
spots on the soy bean leaves a yellow bacterium was
isolated. This disease has been observed only in the vicinity
of Washington” [DC].
Note: Bacterial pustule disease was first reported in
South Carolina in this paper (Feaster 1951, p. 3). Address:
PhD, Dep. of Agriculture [USA].
488. Henderson (Peter) & Co. 1904. American farmers’
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manual (Mail-order catalog). New York, NY. 45 p. March. 28
cm.
• Summary: In the section titled “Farm seeds,” page 34 is
devoted entirely to soja beans–by far the largest coverage
yet in a Henderson catalog. In the top half of the page, a
photo shows a man, wearing a suit and hat, standing in a tall
“Field of Early Soja Beans at Central Experimental Farm.
Ottawa, Canada.” In the lower right corner of this photo is
an illustration (which first appeared in the 1899 issue of this
manual) of a soja bean plant with a cluster of pods in the
upper left corner. On a banner is written “Henderson’s Early
Soja Bean.”
The bottom half of the page, titled “Early Green Soja
or soy beans” sing’s the plant’s praises. “Soja beans have
attracted much attention in recent years on account of their
high feeding qualities, but all were too late to be of value
in the Northern States. This early green variety has proved
its earliness and value in the Northern States by not only
producing large fodder crops, but ripening the seed as far
north as Massachusetts. It is worthy of a place on every farm,
either as a grain crop or fodder crop to feed green, or for
the silo. The grain is the richest known vegetable substance,
and when ground and fed to cattle gives a milk richer and
better than cotton seed or other meal. For ensilage it forms
a complete, balanced feed ration. While corn is the most
serviceable crop for ensilage, though ever so well preserved
as to succulence, odor and flavor, it is incomplete feed for
cattle, being deficient in albuminoids or protein (the flesh
formers), as well as fat. This deficiency has hitherto been
supplied by feeding, in addition to the corn silage, such grain
as oats, wheat, etc. or concentrated feeds, such as meal,
oil cake, or some other commodity, rich in the elements in
which corn silage is grown on his own farm, at small cost, a
combination which fournishes a wholesome, economical and
completely balanced feed for milch cows. This combination
should be composed of two parts millet or corn to one part
Soja Beans, grown separately, but mixed thoroughly, at
the time of cutting and filling of the silo. This combination
ensilage develops a most agreeable aromatic odor and is
greedily relished by cattle
both dairy cows and fattening stock. It certainly will be
generally used by all up-to-date farmers and dairymen and
will revolutionize the dairy industry of the United States.
We do not recommend the feeding of this combination to
the entire exclusion of grains or other concentrated feed. We
recommend that grain be fed occasionally as a change, but
four-fifths of the grain bill can be saved. We recommend all
farmers to plant this year at least an acre or two of our Early
Green Soja Beans and an equal area of Japanese millet, to
test and prove for themselves the value of the combination,
and we are confident that, thereafter, all who try it will each
year grow a larger acreage. Planted the latter part of May, in
latitude of New York, the Beans are ready for harvesting in
about 100 days. Japanese Millet comes quicker to maturity

than Soja Beans, and on the authority of Prof. W.P. Brooks,
of Hatch Experiment Station, Mass. [Massachusetts], should
be sown from four to five weeks later, so as to be in the best
condition for the silo, along with the Soja Beans. Sow the
beans from the middle to end of May, and the Millet from the
last week in June till the first week in July; both will then be
ready for the silo about the end of August.
“Planted in rows 2½ feet apart, 6 to 8 plants to the
foot of row, requiring three pecks per acre, they yield 15 or
20 tons per acre of fodder very rich in flesh formers. For
green feed, use from time of blossoming till pods are well
filled; for the silo, cut as soon as most of the pods are well
filled, and cut into ½-inch to 2½-inch lengths. They are soil
enrichers, gathering nitrogen from the air same as clover, the
roots being crowded with tubercles, which give them this
power. (See cut.) 10 c. lb., $1.10 peck, $3.86 bushel of 60
lbs.; 10-bushel lots, $3.75 bushel.
“Late Soja Beans.–A month later than the early variety;
should not be used north of Virginia. $1.00 peck, $3.00
bushel.”
A sidebar to the right of the text proclaims in large
letters: “Valuable for either fodder or grain. Produces
enormous crops as far north as Canada, ripening seed as far
north as Massachusetts. Especially valuable (in combination
with Japanese Millet and fodder corn) for ensilage, supplying
the albuminoids or flesh-forming food. A great soil enricher,
gathering nitrogen from the air.”
Note: This catalog contains both black-and-white
photographs as well as some black-and-white text
engravings.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
489. Ssemenow, N. 1904. Soy bean (Abstract). Experiment
Station Record (USDA) 15(7):669-70. March. For the year
1903-04. Also abstracted in Chemiker-Zeitung 27 (1903),
No. 93, Repertorium 21, p. 302. [1 ref. Eng]
• Summary: In Manchuria some 12-17% of the land under
cultivation is planted to soybeans. Southern Russia is
considered well adapted to the cultivation of the soy bean,
which prefers a light deep soil and a dry climate. The
average of 16 analyses shows the following composition:
Water 9.49%, proteids 34.30%, fat 17.67%, nitrogen-free
extract 28.44%, cellulose 4.79%, and ash 5.31%. The crop is
grown for forage and the production of oil.
490. TenEyck, A.M.; Shoesmith, V.M. 1904. Farm
department: Crop experiments in 1903. Kansas Agricultural
Experiment Station, Bulletin No. 123. p. 179-239. March.
See p. 193-96. Issued May 1904.
• Summary: Because early 1903 was unusually wet, “it was
considered essential to undertake some experiments in the
late planting of corn and forage crops–such as spring wheat,
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Kafir-corn, sorghum, soy beans, cowpeas, and millet.
The section titled “Varieties of soy beans” (p. 193-96)
describes a variety trial. The “soy-bean ground was harrowed
twice with the smoothing-harrow, three times with the Acme
harrow, and once with the disk-harrow, lapping half. The soy
beans were planted June 15, at which time the soil was in
good condition, being free from weeds and finely pulverized
at the surface. The beans were planted with the disk-drill
in rows thirty-two inches apart, the size of the plots being
0.067 acre... The crop was harvested with the bean-harvester
or by hand. The more important data secured in this trial are
given in table VI,” titled “Varieties of soy beans” (p. 196).
Twenty-six varieties were tested. This table gives the variety
name, source (where form), days to mature, average height
in inches, number of pods, non-dehiscence, and yield of
beans in bushels per acre. The top-yielding varieties have an
asterisk (*) before the variety name and the yield (in bushels/
acre after the name). From the Kansas College farm: Green,
* Early Yellow (14.80). From Evans Seed Company: * Ito
San (14.56), Medium Green, Olive Medium, Ogema, Early
Brown. From N.H. Hammond & Co.: Medium Green, * Ito
San (15.70), Extra * Early Black. From the U.S. Department
of Agriculture: Ito San–U.S. No. 1313 (14.80), Medium
Green–U.S. No. 1312-1, * Yellow–U.S. No. 1308-1 (15.10),
Medium Early Green–U.S. No. 1306-1, Southern–U.S. No.
1307-1, Early Black–U.S. No. 1304-1, Early Black–U.S. No.
13013-1, * Green Samarow–U.S. No. 1302 (14.50), Late
Yellow–U.S. No. 1300, * Small Yellow–U.S. No. 1299-1
(15.80), Large Yellow–U.S. No. 1296-1, Yellow–U.S. No.
1294-1, Flat Black–U.S. No. 1293-1, Small Brown–U.S. No.
972-1, Small Black–U.S. No. 964-1, Early Green–U.S. No.
912-1.
The text summarizes (p. 195): The highest yield was
15.8 bushels per acre, while the average yield for the 26
varieties was 8.45 bu/acre. “The Ito San and Early Yellow
varieties, which are the same or very closely related, made
by far the highest yields, averaging 12.06 bushels per acre, as
compared with 6.54 bushels per acre for the remainder of the
varieties. The six best producers of these promising varieties
made an average yield of 15.3 bushels per acre.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Flat Black, or Green.
Address: 1. B.Agr., Agriculturist; 2. B.S., Asst. [Manhattan,
Kansas].
491. New York Times. 1904. Mails microbes to farmers: Dr.
Moore dedicates to the public patent for beneficent germs.
April 8. p. 1.
• Summary: “Washington, April 17.–At the Patent Office
to-day a patent was issued and dedicated to the people of
the United States. It covers a process discovered by Dr.
George T. Moore of the Department of Agriculture for the
production of bacterial cultures employed in inoculating soils
for the successful cultivation of clovers of all kinds, alfalfa,

soy beans, cow peas, and many other similar members of
the legume family. The patent is given to the people of the
United States forever in effect, the object being to forestall
any effort to patent such a process and by that means
circumscribe the efforts of farmers to improve their soils by
raising leguminous crops.
“The department has for several months been sending
out in small packages through the mails the necessary
bacteria dried on cotton and accompanied by nutrient salts
with which the farmers may inoculate either the soil or the
seed which is to be sown in the soil.”
Note: This is the earliest document seen (June 2007)
that mentions the work of Dr. George Moore to develop
improved bacterial cultures for inoculating soy beans, and to
send these to farmers.
492. Atlanta Constitution (Georgia). 1904. Germs as
fertilizers. May 14. p. 6.
• Summary: “The germ theory has been extended to the
department of agriculture, where it is fast being developed
into a practical working fact.
“Today scientific farmers are using ‘bacterial devils’ for
the fertilization of dead soil, and this wonderful microbic
plant tonic is being sold to them by Uncle Sam.” For several
months the department has been sending small packages of
“this singular bacteria, dried on cotton and accompanied by
nutrient salts, in which form the farmer uses it to inoculate
either the soil or the seed to be sown in it.
“The process was discovered by Dr. Moore, of the
department of agriculture,... The infinitesimal germs thus
sent out from Washington produce the necessary bacterial
cultures for inoculating soils for the successful cultivation
of clovers of all kinds, alfalfa, soy beans, cow peas, and
all other members of the legume family... The farmer who
receives the little package soaks it, much like a yeast cake, in
a barrel of clean water. The powerful germs revive and soon
turn the water to a milky white. Seeds soaked in the resultant
fluid, having been thoroughly inoculated with the germs, are
given an extraordinary start.”
“Perhaps, too, bacteria will yet be discovered which do
the same thing for cotton seed and the cereals.”
493. Otis, D.H. 1904. Experiments with dairy cows. Kansas
Agricultural Experiment Station, Bulletin No. 125. p. 59-164.
May. See p. 88-89, 91, 101, 104, 107-08.
• Summary: Issued Sept. 1904. A table (p. 108) indicates that
these various experiments probably used ground soybeans
[raised on the College farm during the summer of 1899]
rather than defatted soybean meal.
The section titled “Importance of raising dairy feeds on
the farm” (p. 87+) states: “It used to be said that a balanced
ration for a dairy cow could not be produced without buying
high-priced concentrates. The experience of this College
proves that statement to be false.” With alfalfa and Kafir-
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corn meal we have at 11.9 cents per pound;... and with Kafircorn meal one-half and soy-bean meal one-half, and Kafircorn stover, for 12.3 cents per pound.
The section titled “Management with high-priced feeds”
(p. 88-89) shows that cows yielded 16 pounds of milk daily
when fed “Alfalfa hay or soy-bean hay 10 pounds, oat hay
8 pounds, and ground wheat 6 pounds.” They yielded 22
pounds of milk daily when fed “Prairie hay 10 pounds, soybean hay 10 pounds, ground wheat 8 pounds, and oil-meal
[linseed] 1 pound.” They yielded 27 pounds of milk daily
when fed “Alfalfa hay 20 pounds, corn- or Kafir-corn meal
7½ pounds, soy-bean meal 2 pounds.”
The section titled “Alfalfa hay” (p. 100-01) states: “A
comparison between alfalfa hay and soy-bean hay was made
with dairy cows, and it was found that soy-bean hay was not
equal to alfalfa–the leaves were broken off and there were
many coarse stems which the cows did not relish. However,
when the soy-bean hay was placed in the racks in the yards
the cows would pick at it and evidently received a good deal
of good from it.”
The section titled “Soy beans” (p. 107-08) notes that
when soy beans formed one-half of the concentrates of the
ration and [linseed] “oil-meal” the other half, the butter from
such feeding “became so soft that it was impossible to work
it satisfactorily after it was churned. Even though it was
chilled with ice-water, it was impossible to mix the salt with
the butter without having large and numerous streaks through
it. This difficulty is not experienced when soy beans form
only a small part of the ration, and, as they are very rich, a
small quantity is usually sufficient to furnish the nutrients
required by the cow.”
When cottonseed-meal was fed to dairy cows, it
produces a hard butter, and in the winter-time tended to make
it crumble. “With soy beans and cottonseed-meal available,
it is possible for the private dairyman to so regulate
the ration of his cows that he can produce butter of any
desirable consistency.” Address: M.S., Animal Husbandman
[Manhattan, Kansas].
494. Hartford Courant (Connecticut). 1904. Timely hints to
farmers:... Soy beans as a balance. June 3. p. 9.
• Summary: Basic information about soy beans from many
sources: “At the Kansas Experiment Station one part soy
beans and five parts Kaffir corn mixed makes double the
amount of pork over Kaffir corn alone.”
“There appear to be at least three varieties of the soy
bean–The Early Yellow, the Medium and the Mammoth.
The Medium Green is a good all around variety, but at the
Kansas experiment station the Early Yellow gave the best
satisfaction.”
495. Atlanta Constitution (Georgia). 1904. Chinese
vegetables. June 6. p. 10.
• Summary: From The Boston Home Journal: “The

vegetables used by the Chinese are entirely different
from what we are accustomed to, and make a wonderful
collection. An investigation and analysis of the vegetables
and food offered for sale in the Chinese markets of San
Francisco has recently been made by Professor Walter
Blasdale, of the chemistry department of the University of
California, from which we gather the following facts:...”
There follows a summary of: Blasdale, Walter C. 1899.
“A description of some Chinese vegetable food materials
and their nutritive and economic value.” USDA Office of
Experiment Stations, Bulletin No. 68. 112 p. See p. 32-36.
“Beans are a staple article of food with them. There are
many varieties and they are baked, boiled, made into soup,
and even made into a bean cheese [tofu]. The most important
is the ‘soy bean.’
“Many of these vegetables are imported from China,
but most of them are now raised along the banks of the
Sacramento [River in California] and are brought every
morning fresh to the Chinese market.”
496. TenEyck, A.M. 1904. The roots of plants. Kansas
Agricultural Experiment Station, Bulletin No. 127. p. 197252. June. (Issued March 1905). See p. 222-23, 245-46.
• Summary: The section titled “Soy-bean roots” (p. 22223) states: “The sample of soy-bean roots shown in plate 17
was taken August 14, fifty-five days after planting, just as
the pods were beginning to form. This is the Early Yellow
variety...” The root development was very meager. Some
roots reached a depth of about 2½ feet, but there was a very
small and short lateral growth at this time. Then 83 days after
planting: “The root system is not extensive, the bulk of the
roots being between four and twelve inches from the surface.
No tubercles were found on the roots of these plants.
“The small root growth of soy beans indicates that the
crop should be planted thicker than is the usual practice,
in order to get the largest production from the land; also,
since this is a legume crop, which, with the required bacteria
present, takes its nitrogen from the air, a thicker growth of
plants would leave more roots in the soil, and hence a greater
supply of humus and nitrogen for the use of succeeding
crops. Such tests as have been made at this station indicate
that the soy bean is not a great exhauster of soil moisture.”
Photos show: (1) Soy-bean roots, fifty-five days after
planting (p. 245). (2) Mature soy bean plants and their roots
(p. 246). Address: B. Agr., Agriculturist.
497. Redding, R.J. 1904. Farms and farmers: Lucerne or
alfalfa (Letter to the editor). Atlanta Constitution (Georgia).
July 18. p. 10.
• Summary: “’Alfalfa’ is simply the Spanish name and
‘lucerne’ is the French name, for the same plant. Its botanical
name is Medicago Sativa.” It is also called Spanish trefoil,
French luzerne, and medick.
“In regard to nutritiousness, analysis as well as actual
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feeding experience shows that lucerne stands at the head
of its class, As a green forage plant it excels crimson
clover, soja bean, red clover, alsike clover and cowpea, in
nutritiveness–far and away. As a hay it still leads the list just
given. Of course it is very far superior to the best grass hays.
It is excelled as a hay only by vetch and soja beans.
“The yield of lucerne under the most favorable
conditions may, in the south, exceed six tons of cured hay
per acre, or, if cut and weighed green, from 20 to 25 tons of
green food.” Address: [Director, Georgia Agric. Exp. Station
near Griffin, Georgia].
498. Fields, John. 1904. Report of the Director. Oklahoma
Agricultural Experiment Station, Annual Report 13:15-23.
For the year 1903. See p. 17-18.
• Summary: The section titled “Agricultural Department”
(p. 16-18) states: “Field experiments with wheat include the
following: continuous culture on manured and unmanured
soil; rotation with corn, oats, and cowpeas, manured and
unmanured; rotation with castor beans, Kafir corn, cotton,
oats and soy beans, manured and unmanured;... Rye, emmer
(speltz), barley, and oats are also being grown to determine
their yields and adaptability to Oklahoma conditions” (p. 16).
“Forage crops such as sorghum, cowpeas, soy beans,
rye, oats and wheat are grown and pastured by hogs, full
records being kept. Variety tests of cowpeas and field trials
of soy beans are also being made. Variety tests of peanuts
and stock beets are being continued” (p. 17). Address: B.S.,
Director of the Station and chemist, Stillwater, Oklahoma.
499. Woods, Charles D.; Bartlett, James M. 1904. Soy beans
in Maine. Maine Agricultural Experiment Station, Bulletin
No. 106. p. 113-21. Sept. [1 ref]
• Summary: “In 1903 and 1904 the Station grew several
varieties of soy beans from seed furnished by the United
States Department of Agriculture. The early white soy bean
matured and the medium early green and black varieties
formed pods. The Henderson Early, (a medium early green),
purchased from Peter Henderson Company, New York, was
as satisfactory as any grown, both in earliness and yield.”
“Summary: Soy beans can be grown in parts of Maine
where corn thrives. Where early corn matures, the early
white soy bean will usually mature... Soy bean can be grown
with less nitrogen than corn... The crop is best adapted
for feeding green or for silage... Less protein (the most
expensive part of commercial feeding stuffs) need be fed
with soy bean and corn silage than with corn silage alone.”
Address: 1. Director of the Station; 2. Chemist. Both: Orono,
Maine.
500. Hartford Courant (Connecticut). 1904. Timely hints to
farmers. Oct. 11. p. 10.
• Summary: The section titled “Silos and silage” states: “The
Tennessee [agric. exp.] station has been making extensive

experiments with ensilage.” This section is a summary of
the first 10 conclusions of: Soule, Andrew M.; Fain, John R.
1904. “Crops for the silo.” Tennessee Agric. Exp. Station,
Bulletin 17(1):1-24. Jan.
501. Grosvenor, Gilbert H. 1904. Inoculating the ground: A
remarkable discovery in scientific agriculture. Century (The)
magazine 48(6):831-39. Oct. New Series.
• Summary: This popular article describes a new discovery
by Dr. George T. Moore of the USDA Laboratory of Plant
Physiology. He devised a method of distributing nitrogenfixing bacteria in a dry state on absorbent cotton. The article
aroused widespread interest in “vestpocket fertilizer.”
“If one digs up a healthy bean or clover plant and
examines the roots, he will see a number of rounded bulbs,
called nodules or tubercles, on the roots... All legumes have
these nodules or tubercles, varying in size from a pinhead to
clusters as large as a good-sized potato. Scientists noticed
that plants with good-sized nodules flourished, while plants
without nodules or with very small ones looked starved and
withered, and they concluded that the nodules must have
something to do with the vigor of the plants. On dissecting
a bulb and examining it under a microscope, it was found
to be packed with bacteria (see Fig. 1 and Fig. 2). Further
examination showed that it, and all nodules, consisted of
millions of bacteria and that these bacteria were incessantly
absorbing free nitrogen from the air and converting it into
forms suitable for the plant’s digestion.
“For want of a better term, we will call the germs
nitrogen-fixing bacteria.”
“One might thus define a tubercle as a little factory
where millions of tireless, infinitesimal workers are
separating the nitrogen in the air and converting it into plantfood. A celebrated German, Professor Nobbe of Tharandt,
realized that if he could put into barren ground some of these
organisms, or if he could artificially present the seeds with
power to develop tubercles of themselves, he could make
legumes grow in the most hopeless soil.
“After much labor he isolated the nitrogen-fixing
bacteria. He succeeded in breeding and colonizing the germs,
and the proceeded to put them on the market. He advertised
them widely as able to make legumes grow in the poorest
soil. Naturally the announcement made a great sensation,
and farmers from all quarters of the globe wrote him for
sample bacteria. He sold different preparations for different
crops, putting them up in bottles and calling them Nitragin.
But the bacteria did not work the miracles promised. Seeds
inoculated with them failed to develop tubercles. A few
persons, to be sure, obtained wonderful results, but the
vast majority of cases were complete failures. The bacteria
burned themselves out and disappeared without producing
a single nodule on the plants. They lacked permanence. The
Nitragin was withdrawn from the market.
“These two men had done a great service to mankind:
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one had solved the problem of why certain plants enriched
instead of drained the soil–he had isolated the microscopic
agents, the myriads of organisms which carry back to mother
earth what others had stolen; the other had shown that man
could breed as many of these little helpers as he desired, but
he had not been able to give them permanence, so that men
could get service from them.
“At this point the inventive genius of an American,
Dr. George T. Moore, came to the rescue, and saved the
discovery by giving it just the practical value it had lacked.
Dr. Moore is in charge of the Laboratory of Plant Physiology
of the Department of Agriculture, and a widely known
practical botanist. He had been watching Dr. Nobbe’s
experiments and had come to the conclusion that Dr. Nobbe
did not cultivate his nitrogen-fixing bacteria in the right
way. The German’s method of rearing his germ colonies
resembled that of a rich father who gives his son everything
he asks for without making the boy work for anything. As
a result, when the youth is thrown on his own resources,
he proves unable to earn his own living, and collapses.
Similarly, Dr. Nobbe, instead of developing the natural
inclination and ability of his bacteria to hunt out nitrogen
for themselves, dulled and destroyed this ability by giving
them large quantities of nitrogen food, in what we might call
predigested form; he so satiated them with nitrogen that they
lost their ability to hunt for it themselves, and, when turned

out of the laboratory, were helpless. They soon consumed the
store of nitrogen which they had received, but could not by
themselves get any more. Their nitrogen-fixing ability was
gone, and they perished.
“Dr. Moore decided not to dull the appetite of the
nitrogen-fixing bacteria by giving them all the nitrogen they
wanted; he thought he would whet their appetite, he would
strengthen their nitrogen-fixing power, by exercise, by giving
them in their food just enough nitrogen to make them want
more and to make them strive to get more by their own
efforts. By following this principle of feeding he developed
a permanent type of bacteria in his laboratory, possessing
five or ten times more power to fix free nitrogen than the
original germs had possessed. The bacteria had gained
strength, vigor, and self-reliance, and, when turned out of
the laboratory, prospered like all healthy bacteria. Legumes
inoculated with the bacteria developed great tubercles and
grew to great size even in the poorest soil (see Fig. 3).”
“Naturally, Dr. Moore patented his discovery, but then
he did a very unusual thing–he deeded the patent to the
Department of Agriculture in trust for the American people.
To be sure, his discovery had been made in the government
laboratories, but the government, neither morally nor legally,
could claim any share in the discovery. It was indisputably
his, Dr. Moore gave the patent to the people in order that all
might have the free use of it. Doubtless he could have made
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a generous fortune if he had formed a company and exploited
the patent, as the German company made a good profit from
the unreliable Nitragin, which they sold at a dollar a bottle.
A simple method of distributing the germs that bring fertility
having thus been found, the announcement was made that the
Department of Agriculture was prepared to send applicants
free of charge enough inoculating material for several acres.”
“The same bacteria that increase the harvest of beans
or clover or alfalfa tenfold enable the plants to leave many
times more nitrogen in the soil than they would have done
if uninoculated; in other words, they make the soil many
times more fertile, so that the crop of cotton or wheat or corn
or potatoes is many times larger. Thus the rotating crop the
year following inoculation derives an equal benefit from
the inoculation. For instance, a crop of crimson clover, not
inoculated, added to one acre of land 4.3 lb of nitrogen; a
crop of crimson clover, inoculated, added to one acre of
precisely similar land 143.7 lb of nitrogen, an increase of
33.5 times; a crop of inoculated hairy vetch added to one
acre 15 times more nitrogen than a crop of uninoculated
hairy vetch.
“Cotton planted after an inoculated crop of red clover
gave an increased yield of 40%. Potatoes, after an inoculated
crop, yielded an increase of 50%. The wheat crop increased
by 46%, the oats 300%, and the rye 400%. The table below
shows the effect of inoculated legumes on various crops.”
Photos show: (1) The roots of two soy-bean plants from
the field. The one on the right has many root tubercles; the
one on the left has none (p. 835). (2) A portrait photo of
George P. Moore (p. 837).
502. Abel, Mary Hinman. 1904. Beans, peas, and other
legumes as food. Farmers’ Bulletin (USDA) No. 121. 39 p.
See p. 11-13, 18-20. Revised Nov. 30. Illust. [1 ref]
• Summary: A revised edition, 3 pages longer than the 1900
original. The information about soy is somewhat expanded,
and it is on different pages (see above). On page 13 a
sentence is added: “Miso is a fermented product made from
soy beans rubbed to a paste with barley and salt.”
In the section titled “Nutritive value of the legumes” (p.
18-20) two sentences appear in the 1900 edition, but not in
the 1904 revised edition. From page 16 and page 17 of the
1900 edition: “Another characteristic of the legumes brought
out by analysis is the large percentage of mineral matter in
them, the excess being chiefly in lime and potassium salts.
In some instances they contain a large amount of fat; for
instance, 17 per cent in the soy bean and 50 per cent in the
peanut.”
In this same section: The 1904 revised edition has a
couple of added sentences and two added paragraphs on
page 20 in the section just before the “subsection” entitled
“Nitrogenous Constituents.” This text reads: “They [dried
legumes] approach animal foods as regards protein and
total nutritive value, most of the legumes containing

carbohydrates in place of the fat found in animal foods,
though the proportion of fat may be high, as shown by the
soy bean, with 17 per cent, and the peanut, with about 40
per cent, or even more. However, the relative proportion of
fat and carbohydrates in food may vary within rather wide
limits, since these food constituents serve the same purpose
in the body, although the fats yield two and one-fourth times
as much energy per pound as carbohydrates.
“The fat of beans when extracted is a light yellow oil
resembling olive oil in appearance, which solidifies readily
at a low temperature and becomes liquid again on warming.
The fat of other legumes would doubtless be more or less
similar in its properties. Soy-bean oil is extracted and finds
important uses in China and Japan. Peanut oil is extracted in
large quantities and is an important commercial product. It is
spoken of on page 35.
“The carbohydrate group in beans, and doubtless in
other legumes also, is in general made up of starch, sugar,
and crude fiber. It is worthy of note that soy beans when well
ripened contain little if any starch and on this account they
have been recommended for the use of diabetics. The ash
of legumes contains similar mineral constituents to those of
other plants. It has been found that both iron and potassium
are specially abundant in bean ash, one authority stating that
about 80 per cent of the ash of beans is potassium phosphate.
The proportion of ash is in general relatively large.”
The table titled “Composition of fresh and dried legumes
compared with that of other foods” has the same values for
“soy beans” in each category in both editions.
503. Bartlett, James M. 1904. Digestion experiments with
sheep and steers. Maine Agricultural Experiment Station,
Bulletin No. 110. p. 183-204. Dec.
• Summary: Soy bean-corn silage was used in nine
experiments. The crops were grown on the farm and put into
the silo in the proportion of 9 parts of beans to 14 of corn.
The feed was well relished. Tables give the composition of
the foods [feeds] and feces of the sheep and steers. Address:
Chemist, Orono.
504. Burkett, Charles William. 1904. Report of the
Agricultural Division. North Carolina Agricultural
Experiment Station, Annual Report 26:11-12. For the year
ending June 30, 1903.
• Summary: Section 5 titled “Soja beans” (p. 11) states:
“Experiments with soja beans include fertilizer tests,
varieties, quantity of seed, methods of planting, effect of
liming, etc. This work was begun this year.” No variety
names are given. Address: Agriculturist, Raleigh, North
Carolina.
505. Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds
(Mail-order catalog). West Branch, Michigan. 24 p. 23 cm.
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• Summary: A black-and-white photo on the cover shows a
man, a woman, and a child (little girl) standing in a “Field
of soys and pearl millet at West Branch, Michigan.” Below
that is written in large letters: “Our northern grown seeds are
unequalled for hardiness, earliness, vigor, high germinating
power and purity.” Printed by Herald-Times Print., West
Branch, Mich. At the top of the cover in small letters:
“44º12’ North Latitude.”
Contents: Note to the American Farmer and Stockman.
Our terms. Legume seed department. Soy beans. Cow
peas. Field peas. Garden peas. Beans (Phaseolus vulgaris).

Spanish field pea (Lathyrus sativus). The
vetches (Vicia villosa and V. sativa). Velvet
beans (Mucuna utilis). Lupines (Blue and Large
White). Faba or Broad Beans (Vicia faba). Lentils
(Lens esculenta). Pea nuts (Arachis hypogæa).
The clovers. Northern Grown Grain and Forage
Plant Department: Field corn, Russian emmer
(Triticum spelta). Spring wheat. Oats. Barley
(Hordeum vulgare). Japanese barnyard millet
(P. [Panicum] Crus Galli). East India pearl
millet (Pennisetum spicatum). Teosinte (Reana
luxurians). New legumes for 1905 (the Japanese
Muroran bean is a forage crop that is earlier
than the earliest soy or cow pea). Grass seeds:
Timothy (Phleum pratense) and Orchard grass
(Dactylis glomerata). Meadow fescue (Fescuta
pratensis). Awnless brome (Bromus inermis). Red
top (Argostis vulgaris). Kentucky blue grass (Poa
pratensis). Root seeds. Seed potatoes. Bacteriated
soil (“sand containing the bacteria adapted to
peas, soys, cow peas, vetches, lentils, broad
beans, lupins, etc. Sold in new 16-oz. cotton
bags at $1.50 per 100 pounds. Not less than 100
pounds will be sold). A paradise for pork (Also
called “hog heaven,” it is a “combination crop.”
“Some plant corn, soys and mangels or sugar
beets in alternate rows”). Chemical analysis vs.
cow analysis [of feeds] (“All authorities, chemists
and cows included, agree that the soy bean is the
most digestible of all concentrated foods. And
palatability–convince yourself. Plant an acre of
soys and when they are ripening turn in your
stock, your cows, horses, hogs, sheep, turkeys,
ducks and chickens. They will tell you all about
the palatability of the soy bean).” Standard of
weights in Michigan: Beans, soy: 8-16 quarts of
seed required per acre. Weight per bushel: 60 lb.
The note (p. 2) “To the American Farmer
and Stockman” begins: “Greeting: It has always
been our aim to be something more than seed
sellers–or merchants.” It states in detail the
company’s strong commitment to quality seeds.
“Our terms are invariably net cash with order.”
The first section (p. 3+), titled “Legume seed
department” begins: “From ancient times down to the present
certain plants have been used for the purpose of renovating
and maintaining the fertility of soils... It was not until 1888
that a German scientist discovered by which process these
plants enrich the soil. Briefly, legumes are plants having the
power, by aid of certain bacteria, of converting atmospheric
nitrogen into nitrates available for plant food, and of storing
it up in root nodules, or tubercles. We do not yet know
whether this process is a mechanical or chemical one.”
However, we do know that nitrogen, one of the vital
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elements of plant food, is the most elusive, the most
expensive to buy and the most difficult to retain of all the
elements that go into the production of any crop. We know
that a crop of soys, peas, clover, or vetches enriches the soil
by adding to the available nitrogen. It is absolutely true that
the nitrogen removed from an acre of land by a crop of oats,
corn, wheat or timothy often exceeds in value the entire cost
of producing a crop of legumes. There can be no greater folly
in farming than the continued production of cereals without
a rotation in which legumes form a part, and the shorter the
rotation the better for the land and the bank account... The
Leguminosæ includes beans, peas, vetches, clover, lentils,
cow peas, soys, faba, lupins, etc.”
The subsection titled “Soy beans (Glycine hispida)” (p.
4-7) gives the most information about this crop to be found
in any American seed catalog up to this time. “German, Soja.
Japanese, daidzu [daizu]. Next to wheat this is probably
the oldest of cultivated plants. It is mentioned in Chinese
writings prior to 500 B.C., and remains to this day one of the
staple crops of China and Japan. It was originally introduced
into America about 1925-30, but failed to attract attention
to its merits. It was not until the researches and experiments
of Profs. Brooks [Massachusetts] and Georgeson [Kansas],
within the past fifteen years, that the true value of soys
became known. Since 1896 they have grown more rapidly in
popularity than any crop ever introduced into America. Soys
contain a higher percentage of protein in more digestible
form, than any other farm product, and at a fraction of the
cost of the so-called ‘concentrated feeds.’” A table shows
a nutritional analysis of five varieties of soys made by the
Michigan Experiment Station [published in Bulletin No. 199,
April 1902]. Ito San and Medium Early Yellow contain the
most crude protein (41.04% and 41.52%). A photo shows
two uprooted soybean plants, each covered with pods.
Page 5 continues: “Soya are as easy of culture as
common beans, cow peas, or corn. They succeed on any
soil that will produce corn. They will withstand drouth
and wet weather that would ruin most of our staple crops,
and will pass uninjured through frost that kills corn to the
ground. This has been demonstrated hundreds of times
here in Michigan. Scores of seedsmen catalogue soys with
southern seed, generally the Mammoth Yellow. Such seed
can be bought for $1.00 to $1.25 a bushel, but is absolutely
worthless north of the Ohio river. We are the pioneers of the
soy seed business at the north; have grown and sold them for
the past 8 years [since about 1896]. We have not a bushel of
soys grown outside of Michigan.” “Evans’ soys are known
the world over. We sold them last year in England, Germany,
Guiana [incl. British Guiana?], West Indies, Hawaii, Mexico
and Canada.
Page 6 continues: “Plant soys in drills 28 to 30 inches
apart, using 8 to 16 quarts seed per acre, according to variety
and use. For ensilage, they may be planted with corn, but
we believe it is more satisfactory to grow the two crops

separately and mix them as they go through the cutter.” The
subsection titled “Varieties” gives details on each of the
following: Ito San (named by Mr. Evans in honor of Marquis
Ito, the Japanese statesman), Early Black or No. 6 (originated
by Mr. Evans), Ogema, or Evans No. 9, Medium Early
Green, Olive Medium (created and introduced by Evans),
Medium Early Black.
Concerning: “Ogema, or Evans No. 9. Originated by
Edw. E. Evans and offered for the first time last season. It is
a cross of Dwarf Brown and No. 6 and is unquestionably the
earliest of all soys. It can be planted later and farther north
than any other variety. Beans dark chocolate color. Season
65 to 75 days. Stock limited.” Ogema is the company’s most
expensive variety, selling for $7.50 per bushel, vs. $3.50 per
bushel for most other varieties.
A table titled “Prices of soy beans” (p. 7) gives the
prices of 12 varieties. The first seven are sold in quantities of
one packet, quart, 4 quarts, peck, ½ bushel, and bushel. Most
sell for $3.50/bu, but the price ranges from $3.00/bu for Ito
San and Medium Early Yellow to $7.50/bu for Ogema. These
seven are: Ito San, Ogema (earliest), Medium Early Green
(general favorite), Olive Medium, Medium Early Black,
Early Black (Evans No. 6), Medium Early Yellow. The
last five varieties sold (all new) are: Dwarf Brown, Gosha,
Rokugetsu [Rokugatsu?], Bakaziro [Bakajiro], and Hankow.
Each is available only in the packet size at $0.15 per packet.
On the last page of the catalog is a full-page order sheet.
Note 1. This is the earliest document seen (Aug. 2002)
which mentions that turkeys eat or are fed soybeans.
Note 2. This is the earliest document seen (Aug. 2013)
that mentions the following soybean varieties: Dwarf Brown,
Hankow, Ogemaw, and Mammoth Yellow (one of three
documents).
Note 3. This is the earliest English-language document
seen (May 2003) that uses the word “bacteriated” to refer to
soil containing nitrogen-fixing bacteria.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
West Branch, Ogemaw Co., Michigan.
506. Galloway, B.T. 1904. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA). p. 69-168. For the year ended June 30,
1904. See p. 123-24.
• Summary: The section titled “Arlington Farm” [Virginia]
begins: “Leguminous forage crops.–At the Arlington Farm
Mr. C.R. Ball has conducted varietal tests with cowpeas, soy
beans, gram (Phaseolus mungo), and sorghum. All obtainable
domestic and foreign varieties, named and unnamed, have
been secured and grown for the purpose of identifying them
and becoming familiar with their appearance and habits.
Not infrequently two very different things have been found
passing under the same name, or an old and well-known
variety has come to light under some new designation.
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By thus securing seed from widely separated sources the
possibility of obtaining forms or varieties of value for further
selection and improvement is greatly increased” (p. 123).
“Another very desirable character in these legumes
is a habit of growth sufficiently erect to permit the use of
ordinary haying machinery in handling them as a hay crop...
Practically all the varieties of soy beans are erect in growth
and consequently suited for haymaking” (p. 124). Address:
Chief of Bureau.
507. Henderson (Peter) & Co. 1904. Everything for the
garden (Mail-order catalog). New York, NY. 180 p. 28 cm.
• Summary: On p. 61, in the upper left corner, is an
illustration of a soja bean plant with a cluster of pods in the
upper left corner. On a banner is written “Henderson’s Early
Soja Bean.”
Below that we read: “Bean, Early Soja. The ordinary
Soja Bean of the South is too late to be of value in the
Northern States. This variety ripens even in Massachusetts,
where it grew nearly four feet in height, was heavily podded
and yielded over ten tons per acre. It is a very valuable
fodder variety either for curing [to make hay], feeding green
or for the silo in mixture with Corn. It is a rich, nitrogenous
feed, is unsurpassed as a flesh former, and, like the Clovers,
is a soil improver. (See cut.) Price, 10¢ lb., $1.10 pk [peck],
$3.85 bushel of 60 lbs.; 10-bushel lots, $3.75 per bush.
“Bean, Soja. Price, $1.00 peck, $3.00 bushel of 60 lbs.”
On the rear cover is an illustration of a smiling, whitehaired man wearing a hat, rimless glasses, and a two-piece
suit. On a table, he is holding a cornucopia-like basket filled
with vegetables. In front of the table sits a woman holding an
ear of corn. This man will appear in many of the company’s
subsequent catalogs.
Note: This is the earliest Henderson catalog seen (Sept.
1999) in which the soja bean appears in the index under
“Soja Bean.” It was previously indexed under “Beans, Soja.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
508. Humphrey, Geo C. 1904. Soy beans vs. wheat
middlings as a supplement to corn meal for fattening pigs.
Wisconsin Agricultural Experiment Station, Annual Report
21:32-40. For the year ended June 30, 1904.
• Summary: Two thirds of the grain ration was corn meal.
The largest gains were made on the soybean rations.
“Summary. From the general results given in the foregoing
tables, the ration of corn meal supplemented with soy bean
meal, seems to have been most favorable.” Photos (p. 34-35)
show a comparison of slaughtered hog carcasses fed on corn
meal with soy-bean meal and middlings. Address: Wisconsin.
509. Lane, Clarence B. 1904. Report of the Dairy
Husbandman. New Jersey State Agricultural Experiment

Station, Annual Report 24:347-411. For the year 1903. See p.
349, 388, 396-402, 410-11.
• Summary: Tests were conducted on alfalfa hay, cow pea
hay and soy bean silage as substitutes for purchased feeds
fed to milch cows. Cottonseed meal versus wheat bran and
dried brewers’ grains, contains a section: Experiment II. Soy
bean silage and alfalfa hay versus purchased feeds, which
has for its purpose “to compare the value of a ration that
could readily be grown upon the farm with one in which the
protein was largely supplied by feeds commonly purchased
by dairymen, namely, wheat bran, dried brewers’ grains and
cottonseed meal...”
Conclusions: “1. It is profitable for the dairyman to
produce such crops as cow pea hay, alfalfa hay and soy bean
silage, and to utilize them in rations rather than to depend
entirely upon purchased feeds to supply the element protein.”
“3. A ration (which can be readily grown on most farms)
composed of 36 pounds of soy bean silage, 8 pounds of
alfalfa hay and 6 pounds of corn meal, produced more milk
and at a cost of 8.5 cents less per hundred than a ration in
which the protein was largely supplied by wheat bran, dried
grains and cottonseed meal.”
Note: This is the earliest English-language document
seen that contains the word “husbandman.” Address: B.Sc.,
Dairy Husbandman, New Brunswick, New Jersey.
510. Lloyd, E.R. 1904. Report of the Agriculturist.
Mississippi Agricultural Experiment Station / Agricultural
and Mechanical College of Mississippi, Annual Report
17:12-15. For the fiscal year ending June 30, 1903. See p. 14.
• Summary: “Soy Beans.–The beans were planted in April
in rows three feet apart. The crop was cultivated twice.
The crop was cut for hay before the pods began to ripen.
The yield was one and a half tons of cured hay per acre.
This hay was eaten with great relish by all kinds of stock.”
Address: M.S., Agriculturist and Asst. Director of the Station
[Mississippi State, MS].
511. Moore, R.A. 1904. Experiments with grain and forage
plants, 1899-1903. Wisconsin Agricultural Experiment
Station, Annual Report 20:263-83. For the year ending June
30, 1903. See p. 271-75.
• Summary: In Part 1, “Tests of grains,” the author states (p.
263) that he first grew soy beans at the Experiment Farm in
1900; he does not list them among the 4 crops he tested in
1899.
In Part 2, “Tests for forage plants–Soy beans” (p. 271)
he discusses the early history of the plant in Asia, America,
and Wisconsin, description of plant, method of planting, and
harvesting and threshing. “The plant was introduced into this
country by Professor Georgeson of the Kansas Agricultural
College and has become an important plant in the agriculture
of Kansas and the southern states. In the United States it
is used chiefly as an animal food and a soil renovator.” He
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also notes that tests with soy beans are discussed in the 17th
annual report for the year 1900 (p. 237-38), and in the 18th
annual report for 1901 (p. 252-53).
On page 273 he states: “Soy beans were first grown at
the Wisconsin Experiment Station in 1899 and each year
since the acreage and the number of varieties tested have
been increased. The tests at this station have been made for
the purpose of determining their value as a forage plant and
of finding out which varieties if any, were adapted to our soil
and climate.
“Twenty-nine varieties have been on trial, of these the
Michigan Green seems especially adapted to be grown with
corn for silage. This is a medium early variety and is noted
for its height and great growth of foliage...
“G.C. Humphrey, Professor of Animal Husbandry,
has ten tons of soy beans cut for silage this season in order
to test their value for dairy cows, and the outcome of the
experiment will be watched with interest.”
The author then gives a description of the soy bean
plant, and the method of planting, harvesting, and threshing.
When planting a large quantity of seed, “a grain drill can
be used by stopping some of the intervening spouts so as to
have the soy beans the proper distance apart [30 inches]. A
corn planter can be used to advantage and the seed sown the
usual distance allowed for corn...” Harvesting and threshing:
“Where grown for hay or silage the mower can be used to
advantage. When harvested for seed the usual method has
been to pull the plants by hand which entails an unusual
amount of labor; the self-binder, and mower have been used
with partial success at the Station...”
“Ten varieties of soy beans were received in 1903 from
the Minnesota Experiment Station and three from E. Evans,
West Branch, Michigan, and tested on the experimental plots.
As the plots planted were very small no record of the amount
of beans grown per acre was kept. These varieties will be
grown next season to test the yield.”
A large table (p. 275) shows the following information
about 16 soybean varieties tested for seed yields during
1901-1903, inclusive: Variety name Wisconsin number,
origin of seed, date received, seed yield per acre each year,
average yield per acre, average days to mature, average
weight per measured bushel, and remarks. In 1901, the
Michigan Green variety was received from C.D. Woodbury
of Michigan. In 1902, two varieties (Wisconsin Black, and
U.S. No. 4913) were received from the U.S. Department
of Agriculture, and seven other varieties (Ito San, Medium
Early Black, Early Brown, Medium Early Green, Early
Yellow, Early Black, and Evans’ Special) were received from
E.E. Evans of West Branch, Michigan. In 1903, six varieties
(U.S. No. 4914, 4912, 8422, 8423, 9408, and 9407) were
received in 1902 from the U.S. Department of Agriculture.
The highest two-year average yield was from Ito San (33.4
bu/acre). Three varieties were cut green for silage.
Two photos (p. 279) show “the development of nodules

on the roots of soy beans as a result of inoculation of the soil
with the proper bacteria. The plant on the left grew on soil
that was inoculated and that on the right on soil that was not
inoculated.”
Note: This is the earliest document seen (Nov. 1999)
that contains the word “Agronomist.” The word was next
used in Mississippi in 1905. Address: Agronomist [Madison,
Wisconsin].
512. Newman, C.L. 1904. Peanuts. Arkansas Agricultural
Experiment Station, Bulletin No. 84. p. 119-29.
• Summary: Contents: Introduction–The cultivation of the
peanut for stock food. The soil and its preparation. Planting.
Distance to plant. Cultivation. Harvesting and yield. Peanuts
in rotation and as a catch crop for hogs. Uses.
“Like the cowpea and the soy bean the peanut is
decidedly drouth-resistant, and will produce profitable crops
in seasons of growth when many of the graminaceous plants
fail” (p. 119).
The section “Peanuts in rotation and as a catch crop for
hogs states (p. 128): “The peanut, cowpea, soy bean, chufa,...
grown especially for the purpose of being harvested by hogs
will, under proper management, enable the Southern farmer
to maintain his hogs in good condition at least ten months in
the year without other feed.”
“Uses” (p. 128-29): The principal use of the peanut at
present is as roasted peanuts. They are sold throughout the
country parched or roasted in the hulls, and shelled as salted
peanuts, and ‘burnt almonds.’ They are used for peanut
candy and chocolates. In Europe one of the principal uses
of the peanut is for the production of oil, of which they
contain from 40 to 50 per cent. This oil is equal in every
respect to olive oil, for which it is a perfect substitute. The
oil is extensively used in the manufacture of soap, and as a
lubricant for machinery.”
“Parched peanuts make an excellent substitute for
coffee, and is far more nutritious. When so used it may be
parched, ground, and the beverage prepared as in coffee.
Mixed half and half with coffee it is difficult to detect the
difference between the mixture and pure coffee.
“Peanut bread is sometimes made from the meal and
is of high nutritive value.” Address: B.S., Agriculturist,
Fayetteville, Arkansas.
513. Perkins, W.R. 1904. Chemical work. Mississippi
Agricultural Experiment Station / Agricultural and
Mechanical College of Mississippi, Annual Report 17:35-39.
For the fiscal year ended June 30, 1904.
• Summary: In the section on “Field experiments for 1903,”
the subsection titled “Soja beans” (p. 38) states: “This crop
gave yields that indicate the likelihood of its becoming a
formidable rival of the cowpea as a producer of forage and
as a restorative crop. Seven varieties [whose names are not
given] were grown, six of which were Japanese varieties
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imported and distributed by the Bureau of Plant Industry
at Washington, D.C., and the Mammoth Yellow variety
procured from seedmen. The latter variety produced 4.5 tons
of hay per acre with 40 per cent of moisture present. It kept
perfectly in a stack and was entirely consumed by sheep
during the winter. 24 bushels of seed per acre were secured
on a part of the field.”
Note: This is the earliest document seen (one of
three documents, Aug. 2004) that mentions the soybean
variety Mammoth Yellow. Address: M.S., Assoc. Chemist
[Agricultural College, Mississippi].
514. Richards, W.B.; Kleinheinz, Frank. 1904. The value of
soy beans as a part of a grain ration for lambs. Wisconsin
Agricultural Experiment Station, Annual Report 21:51-55.
For the year ending June 30, 1904.
• Summary: The authors fed ground soybeans (not defatted
meal) to fatten lambs. In one experiment (which began on
20 Jan. 1904) two lots of 10 lambs each were fed on the
same roughage. One lot received shelled corn, and whole
soybeans in equal proportions, while the other received the
same quantities of shelled corn and whole oats. The average
gain of each lamb during a period of 12 weeks was 16.3 lbs.
when soybeans constituted a part of the ration and but 13.7
lb. when oats were used. A pound of gain was produced on
6.11 lb. of grain and 7.11 lb. of roughage in the soybean
ration, while 7.28 lb. of grain and 8.62 lb. of roughage were
required on the oats ration.
“The nutritive ratio of the ration containing soy beans
was 1:4.9 while that of the ration containing oats was 1:9,
the difference being due to the soy beans which contain over
three times as much protein as oats.”
“Soy beans in this trial have proved to be an excellent
grain for balancing the grain ration of growing lambs... If the
results continue to be as encouraging as those set forth in this
experiment, extended use of soy beans for feeding purposes
will depend on how economical their production proves in
this particular section.”
515. Watson, George C.; Mairs, Thomas I. 1904. Forage
and soiling experiments 1903. Pennsylvania Agricultural
Experiment Station, Annual Report Part II. p. 174-82. For the
year 1903-04.
• Summary: On May 11 a “plat was planted to “soja beans”
using a ‘Planet, Jr.’ seed planter. These beans were planted
in rows twenty-two inches apart and were given horse
cultivation similar to that given to rape.”
Summary (p. 182): Both “soja beans and cowpeas
produced a fair yield of dry matter per acre and proved
quite satisfactory as soiling crops. From the trials made at
the Station with these two crops, cowpeas are preferred to
the beans. The vines are less woody and from the feeder’s
standpoint are preferred. There seems to be quite a marked
difference between the varieties of soja beans. Some varieties

mature very much earlier than others. As both soja beans
and cowpeas are hot weather plants and thrive best in warm
countries the early-maturities should be sown.”
Tables show: (1) Yields of soiling crops. Alfalfa is no.
1; soja bean is no. 7. (2) Yields of protein per acre. Alfalfa is
no. 1 (3 cuttings) at 1,145.3; soja beans is 355. (3) Amount
of green forage eaten and weight of animals. (4) Number
of days one acre would supply 10 cows with green forage.
Sorghum and cowpeas are no. 1 at 34.38 days; soja beans
are no. 10 at 12.50 days. (5) Yields of milk. (5) Changes in
composition of milk (solids and fat).
Note: The President’s report states that Mr. Thomas
Mairs, M.S., Instructor in Animal Industry, was advanced
to the rank of Assistant Professor. Address: 1. M.S.,
Agriculturist, Dairy Husbandry; 2. M.S., Former Instructor
in Animal Industry, Asst. Prof. Both: State College, Centre
County, Pennsylvania.
516. Woll, F.W.; Humphrey, Geo. C. 1904. Soy bean silage
as a food for dairy cows. Wisconsin Agricultural Experiment
Station, Annual Report 21:67-74. For the year ending June
30, 1904.
• Summary: “The objections to soy-bean silage, which have
been stated in the preceding, would not, in our experience,
apply to the mixed corn-soy bean silage... According to
our present experience, we may, therefore, consider this
silage mixture an improvement on corn silage, in so far as it
furnishes a succulent, palatable food, containing a somewhat
larger proportion of nitrogenous food materials than is found
in pure corn silage.”
“It is evident from the results of this experiment [on
soy-bean silage alone], that soy-bean silage is not as valuable
a feed for milch cows as corn silage, or as corn-soy bean
silage, when the immediate productive capacity of the feeds
alone are considered. There are other reasons, however, and
more cogent ones, why this silage cannot be recommended to
the dairy farmer; we will now briefly discuss these.
“First, the lower yield of food substances obtained
from an acre of soy beans than from an acre of corn” (last
year 16,950 pounds per acre of green substance from soy
beans vs. 30,400 pounds for corn). “Second, The rank odor
of the soy-bean silage is most unpleasant to man and beast
alike. Many of the cows at first refused to eat the silage...
A marked decrease in milk yield followed the change from
corn to soy-bean silage, and indicated in the data given in the
summary table...” “A third and vital objection to soy-bean
silage to dairy cows is the effect of this silage on the quality
of milk, butter, and cheese. Soon after we began feeding
soy-bean silage to our dairy herd, complaints were made by
the University creamery... that this had a very objectionable
flavor...” It was concluded that satisfactory dairy products
cannot be made when cows are fed this silage. Address:
1. Chemist; 2. Animal Husbandman. Both: Madison,
Wisconsin.
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517. Woods, Charles D. 1904. Forage crops to supplement
summer pasture and winter hay. Maine Agricultural
Experiment Station, Annual Report 19:205, 207. For the year
1903.
• Summary: “While Indian corn is the best forage plant for
Maine, if a sufficient acreage has not been planted the season
is so far advanced that other quicker growing plants can now
be more advantageously used.
“Hungarian grass, German, Pearl and Japanese Millets,
Rape, and on light warm soils Early Soy Beans, are the most
desirable... The Soy Bean is highly nitrogenous, but Maine is
so far north as to make it a somewhat uncertain crop.”
Note: This was also published as the station’s
Newspaper Bulletin No. 99 in June 1903. These Newspaper
Bulletins are like news releases. Page 205 of this Annual
Report states: “The subject matter of four of the newspaper
bulletins has not appeared in any of the regular bulletins
of the Station and is therefore here reprinted as a matter of
permanent record.” Address: Director of the Station, Orono,
Maine.
518. Moore, George T. 1905. Soil inoculation for legumes;
with reports upon the successful use of artificial cultures by
practical farmers. USDA Bureau of Plant Industry, Bulletin
No. 71. 72 p. Jan. 23. See p. 1-46, 67-68, 71-72 + 10 plates.
[65 ref]
• Summary: From the earliest days of agriculture it has been
recognized that all plants belonging to the Leguminosae had
a decidedly beneficial effect upon the soil. Pliny (A.D. 2379), the Roman scholar, wrote: “The bean ranks first among
the legumes. It fertilizes the ground in which it has been
sown as well as any manure” (p. 12). From the early 1800s
on there was a great diversity of opinion concerning both the
cause and the effect of root nodules of legumes.
Nobbe in Germany isolated a pure culture of nodule
forming bacteria from the nodules and grew them in
tubes or bottles containing nutrient agar. This culture was
given the trade name Nitragin. Seventeen different kinds
of Nitragin were prepared from the nodules of as many
different plants, and marketed by a well known German
firm of manufacturing chemists. Experiments with Nitragin
in Germany met with varying degrees of success. In this
country the results obtained by Prof. J.F. Duggar using hairy
vetch at the Alabama Experiment Station in 1896 and 1897
were very satisfactory, but certain other investigators were
not able to secure inoculation.
W.M. Munson at the Maine Agricultural Experiment
Station reported in 1897 and 1898 of having fair success
in inoculating soybeans with Nitragin, but he failed to get
satisfactory results with other legumes. His results did not
warrant the recommendation of the use of Nitragin for a
leguminous crop. A major problem with Nitragin was that it
lost its viability quickly (p. 21). “The percentage of failures

in its usage was so great that its manufacture was given up,
and it is no longer for sale under that name... For this reason
the Laboratory of Plant Physiology of the [U.S.] Department
of Agriculture undertook a scientific investigation of the
root-nodule organism, and as a result it is believed that a
thoroughly practical and satisfactory method of bringing
about artificial inoculation has been devised” (p. 22).
Table 1, titled “Number of packages of inoculating
material (or inoculated seed) distributed from November,
1902, to November, 1904...” (p. 42-43), lists the following
under “Bean, Soy”: Alabama 10, Alaska 0, Arizona 0,
Arkansas 2, California 3, Colorado 0, Connecticut 4,
Delaware 0, District of Columbia 0, Florida 1, Georgia 4,
Hawaii 2, Idaho 1, Illinois 36, Indiana 16, Indian Territory
0, Iowa 9, Kansas 10, Kentucky 9, Louisiana 0, Maine 1,
Maryland 7, Massachusetts 11, Michigan 10, Minnesota 1,
Mississippi 1, Missouri 13, Montana 0, Nebraska 3, Nevada
0, New Hampshire 2, New Jersey 2, New Mexico 0, New
York 30, North Carolina 11, North Dakota 0, Ohio 25,
Oklahoma 4, Oregon 3, Pennsylvania 17, Philippine Islands
0, Porto Rico 1, Rhode Island 3, South Carolina 1, South
Dakota 2, Tennessee 5, Texas 2, Utah 0, Vermont 2, Virginia
48, Washington (state) 3, West Virginia 6, Wisconsin 11,
Wyoming 0. Foreign countries: Australia 2, British Guiana 0,
Canada 1, Costa Rica 1, Cuba 2,... South Africa 2. Total: 391.
The next section, titled “Reports” (p. 44), begins:
“While it has been impossible to receive reports from all
experimenters, the percentage of replies has been unusually
large and is quite sufficient to enable the formation of a fair
opinion as to the value of the cultures distributed. Table II,
“Reports of experiments with principal crops” (p. 45), shows
the following for soy bean: Total reports: 129. Inoculation
resulting in definite increase of crop: 54. Failures definitely
ascribed to bad season, poor seed, weed growth, etc.: 22. No
increase in crop; organisms already present in the soil: 11.
No evident advantage from inoculation; nodules not formed:
42. Percentage of failure: 43%.
After discussing the nature of the organism, the author
lists farmers in the following areas who have used the
“artificial culture” successfully to inoculate soybeans: Rash,
Alabama; Gainesville, Georgia; Napoopoo, Hawaii (Gordon
Glore–Inoculation successful. Increased growth of plant and
abundance of root nodules); Winchester, Kentucky; Bynum,
Maryland; Marionville, Missouri; Dome, North Carolina;
Guys Mills, Pennsylvania; Spring City, Tennessee; and seven
towns in Virginia (p. 67).
The author states that alkaline nitrates in the proportion
of 1 to 10,000 are sufficient to prevent the formation of
nodules. Photos show: (1) Package of inoculating material
for sufficient for four acres of alfalfa, with a letter titled
“Directions for using inoculating material,” from the U.S.
Department of Agriculture, Bureau of Plant Industry. (2)
Effect of rich nitrogenous soil upon formation of nodules of
soy beans; few nodules. Same culture and seed used as in
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Plates 3 and 4. (3) Effect of poor sandy soil upon formation
of nodules of soy beans; more nodules. (4) Effect of poor
clay soil upon formation of nodules of soy beans; many
nodules. Conclusion: Soybeans grown in a poor sandy soil
or in a poor clay soil have a greater number of nodules than
plants grown in a rich nitrogenous soil. He states also that
fully as striking differences might be shown in a soil in
which the moisture or the acidity or the air supply varies,
and that the application of calcium or magnesium will act
differently on nodule production depending on whether the
plant grows under acid or alkaline conditions.
Note 1. This is the earliest document seen (March 2016)
that clearly refers to the cultivation of soybeans in Hawaii.
They may have been grown there in 1900, at which time one
variety was introduced to the USA from Hawaii. By about
1904-05 the Yamajo Soy Co. had introduced soybeans to
Kona, a district on the Big Island of Hawaii, where it was
growing them among the rows of coffee trees and using the
mature soybeans to make Japanese-style soy sauce (shoyu).
Note: 2. This is the earliest document seen (June 2016)
concerning soybeans in connection with West Virginia. Since
6 packages of soybean inoculating material (or inoculated
seed) were sent to West Virginia from November, 1902, to
November, 1904, its seems very likely that soybeans were
in West Virginia and being cultivated there by 1905–but we
cannot be sure.
Note: 3. This is the earliest document seen (May 2016)
concerning soybeans in connection with Oregon. Since 3
packages of soybean inoculating material (or inoculated
seed) were sent to Oregon from November, 1902, to
November, 1904, its seems likely that soybeans were in
Oregon and being cultivated there by 1905–but we cannot be
sure.
Note: 4. This is the earliest document seen (Dec. 2008)
concerning soybeans in connection with Cuba. Since 2
packages of soybean inoculating material (or inoculated
seed) were sent to Cuba from November, 1902, to November,
1904, its seems likely that soybeans were in Cuba and being
cultivated there by 1905–but we cannot be sure.
Note: 5. This is the earliest document seen (Feb. 2009)
concerning soybeans in connection with Costa Rica, or with
Central America. Since 1 package of soybean inoculating
material (or inoculated seed) was sent to Costa Rica from
November, 1902, to November, 1904, its seems likely that
soybeans were in Costa Rica and being cultivated there by
1905–but we cannot be sure. Address: Physiologist in Charge
of Lab. of Plant Physiology.
519. Ottawa Free Trader (Ontario, Canada). 1905. Soil
inoculation: A fad not all that it is painted. Some country
papers booming it. Like other things warranted to cure all the
farmers’ ills it has decided limitations. Jan. 27. p. 16.
• Summary: “For instance, in 1903 I had one acre of soy
beans with roots free from these nodules. The adjoining

acre had applied to it a few bushels of soil from a field
growing soy beans the year before with roots loaded with
these nodules. The two acres were treated in every way alike
except in the matter of this inoculation; yet when the harvest
came and we had dug up the roots to go with the stems and
leaves and pods, it was found that the acre inoculated gave
up 152 pounds of nitrogen, while the uninoculated acre gave
up but 67 pounds. It seems therefore that not only does the
inoculated plant get its nitrogen from the air, but it takes into
its body much more nitrogen than it is capable of taking with
roots uninoculated.
“It remained for Dr. George T. Moore of the department
of agriculture, Washington, D.C., to invent a method of
sending out those little parts to farmers, so that if their fields
lacked the proper inoculation, they could supply it. He will
send one kind of germs for clover, another kind for alfalfa,
still another for white beans, and another for each kind of
other legumes. These germs are sent out in little packages
looking like yeast cakes, which are dissolved in water.”
520. Brooks, William P.; Church, Frederick R.; Haskell, S.B.
1905. Report of the agriculturists. Massachusetts (Hatch)
Agricultural Experiment Station, Annual Report 17:115-56.
For the year 1904. See p. 124-25, 147-48.
• Summary: Part I discusses the effect of planting
leguminous crops (including the soy bean in 1892, 1894,
1896, 1901, and 1903) upon following crops. It was
concluded that “the residual fertility left behind by the soy
bean is relatively unimportant.” Tables and a curve (line plot;
p. 124) show: (1) The effect on yield of leguminous crops
(nitrogen versus no-nitrogen plots) upon oats, rye, and soy
bean over 14 years. (2) The relation of average no-nitrogen
to average nitrogen plots for oats, rye, and soy bean over 14
years.
Part II discusses the relative value of muriate and highgrade sulfate of potash (fertilizers) on yields of green soy
bean forage. Results were inconclusive. Address: 1. Ph.D.,
Agriculturist; 2. B.Sc., Asst. Agriculturist.
521. Lindsey, J.B. 1905. Part II.–Experiments in animal
nutrition. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 17:45-77. Jan. See p. 67-69, 73-74.
[2 ref]
• Summary: In the section titled “Digestion experiments with
sheep,” sheep were fed both soy bean fodder and uncooked
coarsely ground soybean seeds (called soy bean meal). The
variety was Brooks Medium Green. The yield of fodder
was light (about 6 tons/acre) due to the cool summer of
1903. “The three sheep ate the fodder readily and digested it
quite evenly. Sheep II refused small quantities of the coarse
stems...
“The total dry matter of the soy bean fodder appears to
be slightly less digestible than that of other legumes,–clover,
Canada field peas and cow peas,–due to its characteristic
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hard, woody stems. Attention is called to the fact that the
digestion coefficient of the fiber in the soy beans is relatively
low (39% and 46%) as compared with those for the clover
and cow peas (54% and 60%). Soy beans will find their chief
use in the farm economy as a soiling and silage crop.”
The uncooked meal caused one sheep some digestive
problems but it was noted that “It is evident that the beans
are as a rule quite thoroughly digested, especially the protein
and fat, which are the two most important constituents.”
Note: Page 71 states: “Bibby’s Dairy Cake, made
by J. Bibby & Sons of Liverpool, England, is composed
principally of ground cotton-seed, cereals such as barley and
wheat, molasses, fenugreek and salt. It... appears to be highly
relished by farm animals.” Address: Ph.D., chemist (foods
and feeding).
522. USDA Bureau of Plant Industry, Inventory. 1905. Seeds
and plants imported during the period from September,
1900, to December, 1903. Nos. 5501 to 9896. Seed and plant
introduction and distribution. No. 10. 333 p. Feb. 8. Also
titled USDA Bureau of Plant Industry, Bulletin No. 66.
• Summary: Soy bean introductions: Glycine hispida.
5764-5766. “From Washington, D.C. Three varieties of
soy beans from Japan, grown during the season of 1900 on
the Potomac Flats.
“5764. Common. (S.P.I. No. 4912.)
“5765. Best White. (S.P.I. No. 4913.)
“5766. Best Green. (S.P.I. No. 4914.)”
6312/6314/6326/6333 -6336. “From the Tokyo Seed and
Plant Company, Tokyo, Japan. Received April 20, 1901.
“6312. Black Flat.
“6314. Yoshioka.
“6326. Rokugatsu.
“6333. Gosha.
“6334. Black Round.
“6335. Green Medium.
“6336. Bakaziro” [Bakajiro].
6379. “Grown on the Potomac Flats, District of
Columbia, under the direction of W.R. Beattie, from No.
3870.”
6386/6396/6397/6414/6416. “From Pyeng Yang, Korea.
A collection of seeds of economic plants which are cultivated
in Korea. Presented by Rev. W.M. Baird. Received May 3.
1901.
“6386. Black.
“6396. White.
“6397.
“6414. ‘Plant in May.’ (Baird.)
“6416. Black.” Note:
Note 1. This is the earliest document seen (June 2000)
concerning soybeans in Korea, or the cultivation of soybeans
in Korea.
6556/6558-6561. “From China. Received through Dr.
G.D. Brill, May 17, 1901. A collection of seeds and plants

made during an extended trip through China in 1900. The
notes regarding the various numbers are copied from letters
written during this period, no separate descriptive list of the
various introductions having been furnished. Doctor Brill’s
numbers are given.
“6556. (No. 57.) ‘Much used for bean curd and oil all
over central China. Probably as many of these are grown as
all the other varieties together.’ (Brill.)
“6558. From Hankow. (No. 59.) ‘Used for bean curd and
oil. Considered better than No. 6556.’ (Brill.)
“6559. From beyond Chiu Niu. (No. 60.) ‘Planted
between the rows of rice and ripening late in the fall, after
the rice is harvested. Used the same as No. 6556, only
quality poorer. Will grow on very wet land.’ (Brill.)
“6560. From beyond Chiu Niu. (No. 61.) ‘Planted and
used the same as No. 6559. Planted in July or August.’
(Brill.)
“6561. From Hankow. (No. 62.) ‘A black bean, used for
same purposes as Nos. 6559 and 6560, but of better quality.
Not planted with other crops.’ (Brill.)”
8422-8424. “From Yokohama, Japan. Received through
Dr. S.A. Knapp, February 24, 1902.
“8422. Ita Name. Early.
“8423. Ita Name. Medium.
“8424. Ita Name. Late.” Note 2. This is the earliest
document seen (Jan. 1999) that contains the words/name
“Ita Name,” which make no sense in Japanese. Perhaps “Eda
Mamé” was intended.
8489-8497. “From Washington, D.C. Received March
10, 1902. A collection of seeds grown on the Potomac Flats
by Mr. W.R. Beattie from seeds furnished by the Office of
Seed and Plant Introduction.
“8489. Grown from No. 6314.
“8490. Grown from No. 6333.
“8491. Grown from No. 6334.
“8492. Grown from No. 6386.
“8493. Grown from No. 6396.
“8494. Grown from No. 6336.
“8495. Grown from No. 6397.
“8496. Grown from No. 6416.
“8497. Grown from No. 6312.”
8584/8586. “From Chin-kiang, China. Received through
Dr. S.A. Knapp from Rev. Dr. S.P. Barchet, Shanghai, China,
April 15, 1902.
“8584. ‘A very prolific, nearly white variety used for
making oil and also for food. It is sometimes ground into
flour and used for making cakes.’ (Knapp.)
“8586. ‘A very oily variety, used chiefly for fattening
purposes. Planted in July or August.’ (Knapp.)”
8900. “From Anjo, Japan. Received through Messrs.
Lathrop and Fairchild (No. 963, June 29, 1902), July 24,
1902. ‘Twenty-six numbered seeds of a giant soy bean
presented to the Department by Mr. K. Obata, director of
the Tokai branch agricultural experiment station at Anjo,
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Japan, on condition that should any of the seeds prove
to have inherited the characteristics of its female parent
he is to have returned to him a fair quantity of the beans
which it produces. All the beans have been numbered, and
it is desired especially that a record of each be kept for
information. This “most exceptional sport” [“an individual
exhibiting a sudden deviation from type beyond the
normal limits of individual variation usually as a result of
mutation, esp. of somatic tissue”] from which these beans
are taken measured 12½ feet in length and had a stem 1
inch in diameter at the base. It yielded about one-fifth of
a gallon of beans, while ordinary plants, I am assured by
Mr. Obata, give from 50 to 60 seeds only. Its root system is
well developed, but whether unusual it is impossible to say,
as it was dug before Mr. Obata saw it. The history of this
“most remarkable sport” is as follows: Mr. J. Miyazaki, a
descendant of a Samurai and now a second-hand clothier in
the village of Okasaki [Okazaki?], found in his small back
yard a soy bean which neither he nor his wife had planted
purposely, but over which they quarreled, the wife wishing
to pull it up because it grew to such unusual proportions and
spread over the whole yard. Mr. Miyazaki, however, found
in this abnormal plant something to interest him, and when
the local district fair was held in Mukada in October he dug
up the plant and exhibited it there, but he unfortunately and
thoughtlessly ate up most of the beans. Mr. Obata, of the
experiment station at Anjo, saw the plant at the fair, visited
Mr. Miyazaki’s place, and rescued the remaining handful of
seed. He got samples of the soil where the plant grew and
has sown about 20 seeds in this soil at the experiment station.
I have seen and photographed this remarkable sport and
think it worth of the most careful attention.’ (Fairchild.)”
9344. “From Chiu-hua, China. Secured by Dr. S.P.
Barchet, of the United States consulate, Shanghai, China, at
the request of Dr. S.A. Knapp. Received January 22, 1903.
Chiu-hua. ‘In case of future reference to the bean, if you
call this the Chiu-hua bean I shall know what is meant, in
the absence of a botanical name, as I have not seen this bean
anywhere else. It is sown broadcast in paddy fields before the
rice is harvested. The moist ground favors the sprouting, and
the standing grain shields the sprouting plant from the sun.
By the time the rice is harvested the beans have taken firm
roots and require no further care. Horses and cattle are very
fond of them green or in the ripe state. The bean also makes
a good food for man. This bean I think well worth a trial in
the Southern States.’ (Barchet.)”
9407-9418. “A collection of soy beans grown by Mr.
W.R. Beattie on the experimental grounds on the Potomac
Flats, from introduced seed.
“9407. Grown in 1902 from S.P.I. No. 4912.
“9408. Grown in 1902 from S.P.I. No. 4913.
“9409. Grown in 1902 from S.P.I. No. 4914.
“9410. Grown in 1901 and 1902 from S.P.I. No. 6312.
“9411. Grown in 1901 and 1902 from S.P.I. No. 6333.

“9412. Grown in 1901 and 1902 from S.P.I. No. 6334.
“9413. Grown in 1901 and 1902 from S.P.I. No. 6336.
“9414. Grown in 1901 and 1902 from S.P.I. No. 6386.
“9415. Grown in 1901 and 1902 from S.P.I. No. 6396.
“9416. Grown in 1901 and 1902 from S.P.I. No. 6397.
“9417. Grown in 1901 and 1902 from S.P.I. No. 6414.
“9418. Grown in 1901 and 1902 from S.P.I. No. 6416.”
Note 3. This is the earliest document seen (June
2007) that clearly refers to the cultivation of soybeans in
Washington, DC (on the Potomac Flats). This document
contains the earliest clear date seen for the cultivation of
soybeans in Washington, DC (1900).
Note 4. This is the earliest document seen (March 2003)
that mentions the Potomac Flats, an experimental garden
owned and used by the USDA in Washington, DC, before
it purchased the Arlington Farm in 1900. Even before that,
starting in 1865, there was an experimental garden around
the original USDA building on The Mall. The Potomac Flats
were acquired by the USDA in 1899. They were located
in Washington, DC, on the banks of the Potomac River,
probably in what is now Potomac Park.
Note 5. This is the earliest document seen (July
1998) concerning David Fairchild and soybeans. Address:
Washington, DC.
523. Nebraska Agricultural Experiment Station, Annual
Report. 1905. Cooperative experiments. 18:12-13. Feb.
• Summary: Cooperative experiments were conducted with
“1,700 farmers in the growing of winter and durum wheat,
oats, soy beans, and corn.”
Note: This is the earliest English-language document
seen (Nov. 2016) that uses the word “cooperative” (or
“cooperatives,” spelled without a hyphen) in connection with
soy beans. Address: Lincoln, Nebraska.
524. New York Times. 1905. Deceiving the farmers: Concerns
exploiting discovery that Dr. Moore gave to the nation.
March 21. p. 20.
• Summary: “Washington, March 20.–The Department of
Agriculture has received information which seems to show
that the discovery in regard to soil inoculation made two
years ago by Dr. George T. Moore and by him patented
and dedicated to the American people as a free gift is being
utilized for business purposes.”
“The government began last year sending out the
bacterial cultures [for various legumes, including soy beans]
free to all applicants, and a few weeks ago published a
small booklet on the results, including a large number of
letters from farmers and gardeners, who had made use of the
cultures.
“It is now learned that several firms are manufacturing
the various cultures by the same process which Dr. Moore
uses and selling them to farmers at high prices. The
department, moreover, has proof that these concerns in
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their advertising literature are using the letters sent to the
department by persons who tried the department cultures,
and thus are deceiving the public into believing that the
privately made cultures are remarkable crop producers worth
the extortionate prices asked for them.
“In some cases it appears that the private concerns
and their agents have given out the statement that the
Government has ceased to send out its own cultures,
and the only way to secure them is to buy them from the
manufacturers. This is not true. Any person anywhere,
by application through his Congressman, can get the
Government cultures.”
525. C.C.P. 1905. Grazier and breeder: A city soiling
problem (Letter to the editor). Country Gentleman
70(2723):336. April 6.
• Summary: “Although a city man by profession and
occupation, I am a farmer at heart, and all of my spare time
is employed in such farming as can be done on a good big
city lot. I have thirty hens and one fine Jersey cow, and it is
in the interest of the cow that I am writing today.”
“A careful study of the publications of the U.S.
Department of Agriculture has very greatly interested me in
peas and oats, barley and peas, rye and barley, sorghum and
soy beans, etc. Will you please tell me when to plant each
one, how much of each to plant, and also how much of this
green fodder it is safe to feed per day?
Reply: “As soon as the peas and oats are off, refit the
ground and put on soy beans, using the medium green
[Medium Green] variety and getting northern-grown seed.
Sow in rows 18 inches apart, using three pounds of seed
for the area in question. With the soy beans put in sorghum,
in hills three feet apart–that is, in each alternate row of soy
beans, and three feet apart in the row. The weather will be
warm, and the soys and the sorghum will grow like weeds,
fighting for the supremacy, but making feed for the cow.
When the soys and sorghum are cut, in mid-September or
early October, sow rye for spring feed In 1906.”
Note: This is the earliest issue of Country Gentleman
seen (Sept. 2014) in which the word “soys” is used as a
synonym for soybeans.
526. Smith, C.D.; Robison, F.W. 1905. Observations on the
influence of nodules on the roots upon the composition of
soy beans and cowpeas. Michigan Agricultural Experiment
Station, Bulletin No. 224. p. 125-32. May.
• Summary: Nodules on the roots of cowpeas and soy beans
increased both the nitrogen and protein content of the plants
and seeds, but did not increase the total yield. “On several
occasions equal areas were sown to soybeans and cow peas,
one area inoculated and with nodules on the roots, the other
area not inoculated. As far as quantity of crop is concerned
the results have no shown a large and notable increase due
to inoculation. On the 23rd of September, 1903, there were

growing on the station plots, two areas of soy beans. On one
of them the roots were practically free from nodules, on the
other the roots were well inoculated and nearly covered by
them. The variety of beans was the Medium Green, a late
sort ripening its seed but rarely and in favorable seasons
only, but affording an abundance of leaves and stems.” “The
leaves and stems together of the inoculated soy carry 17.38
pounds of nitrogen.”
“It is interesting to note that the inoculation has
increased the amount of nitrogen in the soy beans by almost
exactly 50 per cent.”
“In 1904 some investigations were conducted to test
the influence of nodules on the roots on the composition of
the ripened seed of two varieties of soy beans. The Medium
Green is not certain to mature its seed in this latitude, but
did so in 1904. The Ogemaw is an earlier sort, fairly certain
to ripen in an average year.” A table (p. 132) shows that
seeds of the inoculated Ogemaw contained 42.20% protein,
versus only 35.39% for the seeds from plants that were not
inoculated–an increase of 19.2%. For Medium Green the
corresponding figures were 36.45% vs. 31.23%–an increase
of 16.7%.
“In conclusion of the work of the two years it has been
learned that the nodules on the roots, while, on fairly fertile
soil, they may not notably increase the yield, do increase the
relative and absolute amount of nitrogen in the plants. This
increase is very important and pronounced.”
The writers calculated that inoculated soybeans took
26% of their nitrogen from the air. Address: 1. Director of
the Station; 2. Chemist.
527. Smith, Clinton D. 1905. Legumes other than alfalfa.
Michigan Agricultural Experiment Station, Bulletin No. 227.
p. 165-84. June.
• Summary: The summary (p. 165) states: “Soy beans are
now grown in all parts of Michigan. The tests discriminate
between varieties designed to produce abundant forage and
those bred to produce abundant seed. Of the former the
medium green, early black, and yellow are leading sorts, of
the latter the Ogemau [Ogemaw], the rather small Ito San,
and government 9413 are good types.”
The section titled “The experiments” gives details on
many leguminous crops tested in 1903 under the supervision
of Mr. Bronson Barlow. Named soy bean varieties tested
from July to Sept. 1903 (p. 172-73) were: Early Black,
Extra Early Black, Medium Green, Ito San, Medium Green,
Ogemaw, Yellow, and Wood’s. Two tables (p. 173) give the
yield per acre (in lb) of grain and straw.
Also tested (p. 174-75) were: Gosha, Rukigira (also
spelled Rukigiri), and Rokugetsue [Rokugatsu?].
The section titled “Soy beans and other legumes as
green manures” (p. 180-83) compares two varieties of soy
beans (Medium Green and Ogemaw) and four other legumes
(cowpeas, Vicia globosa, clover, and June clover). One
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etymologically interesting sentence reads: “Another soy, the
Ogemaw, was also examined and its composition is recorded
below.” Tables (p. 181-82) show: (1) Comparison of the
weight (in pounds) of forage and roots from six legumes
produced in an area of 12 square feet. (2) Based on the first
table, the chemical composition of the forage, roots, and
nodules of each of the six crops analyzed above. (3) The
weight (in lb) of nitrogen, phosphoric acid, and potash found
in each of the six crops. Medium green soy is highest in
nitrogen, Ogemaw soy is highest in phosphoric acid, and
clover (new seeding) is highest in potash.
The last section titled “Ensiloing soy beans” (p. 184)
reports that silage made of soy beans alone and put into
the silo on 15 Sept. 1904 had a peculiar and unpleasant
odor. A table shows the composition of the silage. Address:
M.S., Director of the Station Council, Agricultural College,
Michigan.
528. Fields, John. 1905. Report of the Director. Oklahoma
Agricultural Experiment Station, Annual Report 14:15-27.
For the year 1904. See p. 20.
• Summary: The section titled “Agricultural Department”
(p. 19-20) states (p. 20): “Variety tests of cowpeas and field
trials of soy beans are also being made.”
Note: Burlison is not listed on the Staff page. However
he does appear on that page in the 1906-1907 Report as
“B.S., Assistant in Agronomy.” Address: B.S., Director,
Oklahoma Agricultural and Mechanical College–Agric. Exp.
Station, Stillwater, Oklahoma.
529. Skinner, John H. 1905. Soy beans, middlings and
tankage, as supplemental feeds in pork production. Indiana
(Purdue) Agricultural Experiment Station, Bulletin No. 108.
p. 13-32. July. [3 ref]
• Summary: The objects of the test were: 1. “to determine
the value of [ground] soybeans as a supplement to corn
in pork production and to encourage farmers to grow
their own protein for hogs. 2. To compare soy beans with
middlings and tankage as supplements to corn, and add
new data to previous experiments with these feeds. 3. To
emphasize again the deficiency of corn as a sole ration for
pork production and point out more economical methods of
feeding and utilizing corn.”
Soy beans were grown on the University and yielded
about 25 bu/acre without fertilizer. Their value as a feed was
given as $33.33 per ton, before grinding. The results: “1. Soy
beans proved to be a very valuable adjunct to corn, being
the most efficient feed tested. 2. Pigs fed a ration of one part
soy beans to two parts of corn produced two and one-fifth
times as much gain in the same length of time as did those
receiving corn only...
“Indiana swine growers would do well to investigate
the merits of soy beans. They can be easily grown and will
furnish a home grown supply of protein in a very desirable

form... In conclusion, it may be said of soy beans that they
are easily grown, are productive, bring nitrogen to the soil,
withstand drouth well, are rich in protein and fat, and furnish
an efficient feed to combine with corn in pork production.
Corn alone is not a profitable feed for growing, fattening
swine.”
Photos (p. 30-31) show a comparison of pigs fed on: (1)
Corn meal only; (2) One-half corn meal, one-half middlings;
(3) Two-thirds corn meal, one-third soy bean meal [probably
ground whole soybeans]; and (4) Five-sixths corn meal, onesixths tankage.
Note: This is the earliest document seen (Oct. 2014)
that contains the word “tankage” in connection with soy.
The section titled “Tankage” (p. 20) states: “Tankage is
a by-product of the packing houses [slaughter houses],
manufactured especially for feeding purposes. It is made
from meat residues, scraps of fat, bone, etc., obtained from
animals pronounced free from disease. These meat materials
are dumped into a large tank and thoroughly cooked under
pressure. The grease is removed from the surface and the
residue is then dried at a high temperature. Later, it is
ground, screened, and placed in bags for shipment. The high
temperature employed destroys all disease germs which
might be present. The product, when well prepared, is
therefore a safe feed for pigs.”
Note: The “Digester tankage” used in this experiment,
from Swift & Co. in Chicago., sold for $33.00 per ton–the
same as soy beans (p. 19). Tankage is also used as a fertilizer.
Address: B.S., Animal Husbandry, LaFayette, Tippecanoe
County, Indiana.
530. Los Angeles Times. 1905. Brevities. Aug. 4. p. II8.
• Summary: “C.V. Piper, a government expert on forage and
fertilizer, has been spending some time with Superintendent
Mills of the Arlington Heights Fruit Company [Riverside,
California], studying the fertilizer problem of the orange
region. Arrangements were made for planting experimental
plots of vetches, soy beans, Newman beans, Mango beans,
Grecian beans, and about a dozen other leguminous plants
that are being used in different parts of the world to restore
the fertility of orchard soils.”
Note: This is the earliest document seen (March 2017)
concerning Charles Vancouver Piper and soy beans.
531. Butz, George C. 1905. Farms and farmers. Farm
correspondence: Nitro cultures. Atlanta Constitution
(Georgia). Sept. 18. p. 10.
• Summary: “Early in the year the station secured, through
third parties, specimens of the so-called nitro cultures, sold
by the National Nitro Culture Company of West Chester,
Pennsylvania. These cultures are stated to consist essentially
of the bacteria which produce the so-called tubercles on the
roots of leguminous plants, and thus enable these plants to
acquire nitrogen from the air. In view of the extravagant
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claims made for these cultures, it was deemed desirable to
attempt to learn something of their actual value.”
Pot experiments (which are described) were conducted
on four legumes: alfalfa, vetch, soy bean and cow pea. These
experiments “fail to show any beneficial effects from the use
of the nitro cultures.” Address: Pennsylvania Experiment
Station.
532. Hartford Courant (Connecticut). 1905. Agricultural
news and views: Mixed feed for hogs. Oct. 19. p. 15.
• Summary: This is a 10-point summary of: Skinner, John H.
1905. “Soy beans, middlings and tankage, as supplemental
feeds in pork production.” Indiana (Purdue) Agric. Exp.
Station, Bulletin No. 108. p. 13-32. July. “1. Soy beans
proved to be a very valuable adjunct to corn, being the most
efficient feed tested.” Soy beans are mentioned repeatedly in
the other nine points.
533. Hartford Daily Courant (Connecticut). 1905.
Agricultural news and views: Matters of interest to soil
tillers. Oct. 19. p. 15.
• Summary: The section titled “Mixed feed for hogs” states”
Professor Skinner of Purdue experiment station, La Fayette,
Indiana, has been experimenting in feeding hogs plain and
mixed rations, and he found that the mixed article was
more desirable whatever the end sought.” His results are
summarized in ten points; many points mention soy beans.
“1. Soy beans proved to be a very valuable adjunct
to corn, being the most efficient feed tested.” “6. The pigs
receiving a ration of one-third soy bean meal and two-thirds
corn meal produced 402 pounds gain,” twice as much as
when corn meal was fed alone.
Note 1. This is a summary of: Skinner, John H. 1905.
“Soy beans, middlings and tankage, as supplemental feeds
in pork production.” Indiana (Purdue) Agric. Exp. Station,
Bulletin No. 108. p. 13-32. July.
Note 2. The “soy bean meal” is probably ground soy
beans.
534. Meyer, Frank N. 1905. Re: Chinese culture and growing
soybeans in China. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 70-a, 70-c, 70-d. Letter of 14
Nov. 1905, from Peking, China, to P.H. Dorsett at Chico,
California.
• Summary: “Life is very strange in this Chinese land. When
I am out in the country I sleep on brick beds and most times
with no fire underneath, so one really hates to lie down. And
filthy the Inns are... chamberpots and water closets [chamber
pots and toilets] are unknown. How a race can thrive in such
conditions is a puzzle to me, but they thrive just the same
and China with its 430 million people is going to come to
the front these days, for the people, notwithstanding all
their dislike for sanitation, are a solid kind of men and they

possess many sterling virtues.
“In agriculture they are experts. They till their land to
perfection. They understand how to use nitrogen-supplying
plants between soil-exhausting crops, and so one finds
the soybean growing between corn, sorghum, and millet”
[intercropping].
Note: This is the earliest document seen (March 2017)
concerning Frank N. Meyer and soybeans.
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
535. H.M.H. 1905. Chufas for hogs (Letter to the editor).
Atlanta Constitution (Georgia). Nov. 20. p. 10.
• Summary: “I am undertaking to raise Berkshire hogs and
have planted this year for them [cow] peas, rape, chufas,
potatoes, cane and ground-peas [peanuts?]. He asks several
questions about chufas.
Answer: An Arkansas agric. exp. station bulletin
described an experiment in which pigs were fed peanuts, soy
beans, chufas, and corn, each gathered from one-third acre.
The greatest weight gain came from peanuts.
“The fat of the pigs fed on soy beans and chufas was of
about equal firmness, but not quite as firm as that of the pigs
fed on corn. The fat of the pigs fed on peanuts was soft and
oily.” Address: Crawfordville, Georgia.
536. Queensland Agricultural Journal. 1905. Tests in pork
production. 16(3):255. Dec. 1. [1 ref]
• Summary: This is a summary of: Skinner, John H. 1905.
“Soy beans, middlings and tankage, as supplemental feeds
in pork production.” Indiana (Purdue) Agric. Exp. Station,
Bulletin No. 108. p. 13-32. July.
The summary states: “The pigs were fed twice daily...
They had the run of a dry lot, and had charcoal and salt
before them.”
537. Piper, C.V. 1905. Re: Soy beans sent to Indiana.
Letter to Prof. A.T. Wianko [sic, Wiancko] at Agricultural
Experiment Station, Lafayette, Indiana, Dec. 19. 1 p. Typed,
without signature (carbon copy). [1 ref]
• Summary: “Dear Sir: On May 5, 1905 we sent you 4
lbs. each of Soy beans, Nos. 12400 and 12399. As we are
interested in learning how this crop did with you and as we
have not year heard from you on the subject we are herewith
sending you blanks for reporting the results you secured.
Kindly fill these out carefully and return them to this office
as soon as possible, using the enclosed franked envelope.
“Yours very truly,... Agrostologist. Encl.”
Note: This is the earliest letter or other document seen
(March 2017) by Dr. C.V. Piper (of USDA) that mentions
soy beans. His work with soy beans can reasonably be dated
from late 1905.
Location: National Archives, College Park, Maryland.
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Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
538. Watson, George C.; Mairs, Thomas I. 1905. Forage
and soiling experiments–1904. Pennsylvania State College.
Agricultural Experiment Station, Bulletin No. 75. 12 p. Dec.
• Summary: Table 2, “Yields of soiling crops” (p. 7) shows
that soja beans, which have been tested for 2 years, give
the following weights per acre–in pounds: Green substance
11,723. Air-dry substance 2,505. Protein 317.36. Alfalfa
produced the greatest yield of air-dry substance (6,555) and
protein (1,145.3).
Table 3 (p. 8) shows the number of days that one acre
of various forage crops would supply ten cows with green
forage. Soja beans: 1902, 17 days. 1903, 12.5 days. 1904 -.
Average 14.75 days.
The section titled “Combinations” states that soja beans
work well when sown after rye has been cut for soiling
purposes. In that succession, the soja beans give–in pounds:
Green forage 23,653. Air-dry matter 5,911. Protein 588.36.
Address: 1. M.S., Agriculturist; 2. M.S., Animal Industry
[State College, Pennsylvania].
539. Bureau of Plant Industry, Soils, and Agricultural
Engineering–Division of Forage Crops and Diseases.
1905-1929. General correspondence: 1905-1929 (Archival
collection). Washington, DC. Undated. 28 cm.
• Summary: National Archives and Records Service–Record
Group 54–Records of the Bureau of Plant Industry, Soils, and
Agricultural Engineering. Records of the Division of Forage
Crops and Diseases, General Correspondence–1905-1929
[Label on the box]. Entry No. P.I. 66, Stack No. 170. Begin
location 27/22/04. Containers No. 1-152. In boxes 92 and
93 are 2-3 folders of very interesting correspondence from
William Morse; Jacob photocopied about 50 pages. In Box
87 is a folder titled Massey-Harris Harvester Co., Inc. (the
combine maker). It contains a letter from Massey-Harris to
William Morse dated 19 Dec. 1924, which talks about how
the combine demonstration day went about a month earlier
in Stonington, Illinois. In this letter is enclosed a testimonial
letter from the Garwood Bros. In box 88 is a letter from
Charles L. Meharry.
Talk with Jacob Jones, PhD student at Purdue
University, Lafayette, Indiana. 1998. Aug. Jacob has just
spent several weeks going through this collection. The
current finding aid is not annotated due to lack of funding.
The older finding aid is somewhat annotated, but that filing

system is no longer used. The earliest Morse correspondence
is from 1907, when he was a student at Cornell University
[Ithaca, New York] applying for a job. Then comes the
document showing that he was hired. One of his jobs was
to visit the various agricultural experiment stations. On
22 August 1911, while visiting various southern stations,
including the station in North Carolina, he wrote the earliest
letter seen in this collection about soybeans.
This archival collection is located (2000/09) at: National
Archives #2, Civilian Records Branch, 8601 Adelphi Rd.,
College Park, Maryland 20740. Phone: 3012-713-7230.
Free finding aids are P.I. 66 and N.C. 135. Address: USDA.
Phone: 313-764-3482.
540. Bureau of Plant Industry. 1905-1929. Records of
the Division of Plant Exploration (Archival collection).
Washington, DC. Undated. 28 cm. *
• Summary: National Archives and Records Service
(Washington, DC)–Record Group 54: Records of the
Bureau of Plant Industry, Records of the Division of Plant
Exploration. Project studies:
Vol. 41: “China Trip,” Records of P.H. Dorsett.
Vol. 76: “Foreign Exploration–Closed projects, 19051915.”
Vol. 77: “Northwestern China Exploration, 1912-1915.”
Vols. 105-109: “Letters of Frank N. Meyer.”
Vol. 110: “Published descriptions of seeds and plants
collected in North and Central China, Manchuria, North
Korea, and East Siberia by Mr. Frank N. Meyer from
September 1, 1905, to June 12, 1908.”
Vol. 149: “Explorations and itineraries, 1897-1932.”
Reports, notes, and other records of Frank N. Meyer,
Boxes 3-18. In Box 17 is most of the information about
Meyer’s death, including the key report that Sokobin filed on
12 June 1918.
Explorers, maps and routes, Box 32.
Another way of looking at this material is through
the website: http:// arcweb.archives.gov/ arc/action/
ExternalIdSearch?id=383. Search on “exploration” within
the above group resulted in the following selected records/
files: (1) Historical Files, compiled 1903–1939. ARC
Identifier 2133190 / MLR Number NC 135 135H. (2)
General Correspondence, compiled 1900–1940. ARC
Identifier 2133187 / MLR Number NC 135 135F. (3)
Progress Reports, compiled 1903–1936. ARC Identifier
1676968 / MLR Number NC135 26B. (4) Photographs
of the Office of Foreign Seed and Plant Introduction and
Successor Offices, compiled ca. 1900–ca. 1953. ARC
Identifier 516515 / Local Identifier 54-FS. (5) Project Studies
Submitted by Foreign Agricultural Specialists, compiled
1902–1932. ARC Identifier 2133249 / MLR Number NC 135
135K. (6) Subject File for Materials Relating to Soybeans,
Collected by the Soybean Investigations Office, compiled
1911–1967. ARC Identifier 542099 / Local Identifier 310-
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SOY. Photographs and other Graphic Materials and Textual
Records from the Department of Agriculture. Agricultural
Research Service.
Note: The last three look potentially interesting.
Address: USDA. Phone: 313-764-3482.
541. Crosby, Dick J. 1905. Boys’ agricultural clubs.
Yearbook of the United States Department of Agriculture. p.
489-96. For the year 1904. See p. 492.
• Summary: The section titled “Development of boys’ clubs
in Illinois” states (p. 492): “The work of the boys’ clubs is
not confined to growing pure-bred corn... Their experiments
are something more than the growing of a small plat of corn,
sugar beets... or soy beans; they include also the study of
farm management, fertility, prevalence of barren stalks and
smut–all of the conditions likely to affect materially the
yield and quality of the crops grown.” Address: Office of
Experiment Stations [USDA].
542. Frear, William. 1905. Composition of soy beans.
Pennsylvania Agricultural Experiment Station, Annual
Report Part II. p. 39-40. For the year 1904-05.
• Summary: “At the request of Mr. Eli G. Reist, who lives
a short distance south of Mt. Joy, Lancaster county, an
examination was made of a number of varieties of soy beans
(Soja hispida) grown by him.
“He states that the seeds were received by him, early in
1904, from the Agricultural Experiment League, of Cornell
University [Ithaca, New York]. They were planted May 20,
1904, in rows three feet apart.”
The following five soybean varieties are listed, with the
seed color, harvest date, yield, plant height, and habit [of
growth]: Cross Bred No. 6 (chocolate brown; 15 bu/acre).
Early Black (20 bu/acre). Ita San [Ito San] (light clay yellow;
20 bu/acre). Early Green (pea green; 25 bu/acre). Southern
Soy Bean (Just in bloom when killed by frost). For 3 of these
varieties, the habit is upright; for one it is “spreading.”
“For an exhibit of the plants of the first four varieties,
Mr. Reist was awarded a silver medal by the Louisiana
Purchase Exhibition.” A table (p. 40) shows for these four
varieties the seed color, average long diameter (inches),
weight of 100 seeds (ranges from 15.85 to 28.65 grams),
weight per bushel (ranges from 59.3 to 61.5 pounds), the
chemical composition (on both an air-dry and water-free
basis). The weight of 100 seeds is as follows: Cross Bred No.
6 15.93 gm, Early Black 28.65 gm, Ita San [Ito San] 15.85
gm, and Early Green 22.93 gm. Note that Early Black has the
largest seeds [1,585 seeds per pound].
“It may be noted in conclusion that none of these
varieties approach the yield of 35 bushels per acre obtained
by the Massachusetts Agricultural Experiment Station from
the Medium Early White variety. It is possible that with a
better soil and a somewhat closer planting in the drill, these
varieties may be made more productive.”

Note 1. This is the earliest document seen (Sept. 2004)
that clearly mentions the soybean variety Early Green. Note
that Mr. Reist (of Pennsylvania) obtained it from New York,
which is where Peter Henderson & Co. is located.
Note 2. The variety name “Ita San” is misspelled
throughout this article–four times; it should be “Ito San.”
Note 3. The variety “Cross Bred No. 6” was developed
by Mr. E.E. Evans of West Branch, Michigan. Address: PhD,
Vice Director and Chemist [Harrisburg, Pennsylvania].
543. Galloway, B.T. 1905. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA) p. 63-197. For the year ended June 30,
1905. See p. 111, 122, 160-61, 189.
• Summary: The section titled “Grass and forage plant
investigations” states (p. 111): “Our study of the horticultural
varieties of soy beans, cow-peas, and sorghums has been
practically completed, so far as varieties grown in this
country are concerned, and the results of this study will soon
be ready for publication.”
In the long subsection titled “Soy beans” (p. 122)
we read: “A varietal study of the soy-bean crop begun
in 1903 was continued during the season of 1904 by Mr.
Carleton R. Ball. Some 50 or 6O varieties were grown at
the Arlington Experimental Farm, as well as by Prof. J.F.
Duggar at Auburn, Alabama, and by Messrs. Funk Bros.,
at Bloomington, Illinois. It is much to be regretted that the
severe drought prevailing in the lower Mississippi Valley
region in the early summer of 1904 should have almost
totally destroyed the plantings in Illinois and Alabama. In
both cases the crop was destroyed in the tender seedling
stage. A second planting of all the varieties was made at
Auburn, Alabama, after the drought was broken, but proved
too late to be of any value in the study of the varieties.
On the Arlington Farm the same unfavorable conditions
already mentioned made early planting impossible and so
prolonged the growing season as to permit only six or eight
of the earliest varieties to reach maturity. Owing to the wet,
undrained character of the soil, the plants were dwarfed,
yellowish, and sickly in appearance throughout the season.
Results obtained with a few varieties grown at the different
experiment stations have been added to the information
previously at hand. A considerable fund of data from the
station bulletins, from cooperators, and from the agricultural
press has been brought together with a view to bringing up
to date our knowledge of the agricultural possibilities of this
plant.
“All varieties of which seed remained or which it has
been possible to obtain since last season have been placed
this year for testing at six different points, as follows:
Arlington Farm; Knoxville, Tennessee; Baton Rouge,
Louisiana; Hays, Kansas; Bloomington, Illinois, and St.
Anthony Park, Minnesota.
“The number of varieties at each of these places varies
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from 35 to 40. In addition to these a number of the earlier
maturing varieties have been sent to all of the northern
experiment stations which were willing to cooperate, so that
at the end of the present season a very considerable addition
to our present knowledge will undoubtedly be at hand in
regard to the value and adaptability of the different standard
varieties, as well as the relationships of certain little-known
sorts.
The section titled “The Arlington Experimental Farm”
(p. 160-61) begins: “The Arlington Experimental Farm
is each year fulfilling more completely the original idea
of making it a field laboratory for the various Offices and
Bureaus of the Department of Agriculture.” There are
presently five USDA Bureaus conducting work on the
farm: Bureau of Forestry, Bureau of Entomology, Bureau of
Chemistry, Bureau of Soils, and the Bureau of Plant Industry
(incl. Office of Vegetable Pathological and Physiological
Investigations, Botanical Offices, Office of Seed and Plant
Introduction and Distribution, Office of Grass and Forage
Plant Investigations, and Office of the Horticulturist).
The soy bean is also mentioned (p. 189) in connection
with Dolichos atropurpureus. “There is not a particle of
waste, as in feeding other soy beans.”
Note: This is the earliest document seen (Oct. 2016)
that mentions the USDA Bureau of Chemistry in remote
connection with soy. Address: Chief of Bureau.
544. Gregory, James J.H., and Son. 1905. Vegetable
and flower seeds catalogue... (Mail order). Marblehead,
Massachusetts. 76 p.
• Summary: In the section titled “Plants Valuable for
Fodder,” “Soja or Soya Beans” are mentioned on page 37,
and in a price list on p. 51 (along with “Chufas or earth
almonds, and many other plants).
Near the end of the catalog is a full-page advertisement
titled “Nitro-Culture may double your crop.” An illustration
shows soy bean roots with nodules on them. In the price
list at the bottom of the page, Nitro-Culture for inoculating
soy beans sells for $2.00 per acre; there are different prices
for various crops. “Says the United States Department of
Agriculture: ‘It is worse than useless to attempt to grow any
leguminous pod-bearing crop without being certain of the
presence of the bacteria which enable the plants to fix free
nitrogen. Certain soils are practically devoid of the right kind
of bacteria, and unless some artificial means of inoculating
the germs be resorted to the crop will be a failure.’
“The new way saves the cost of nitrogen and is very
easy to use. The germs come ready for use, in a form called
Nitro-Culture. Nitro-Culture is put up in a dry package, so
small you can put it in you vest pocket. Simply add it to
water, and sprinkle the water over the seeds before planting.
The germs remain on every seed–live with it–increase about
it–feed the roots when they start and keep on feeding them.
They also enrich the soil by storing nitrogen in it, so that

the second year’s crop, whatever it may be, may be greatly
increased.”
Note 1. This is the earliest document seen (March 2003)
that mentions “Nitro-Culture,” a product used for inoculating
legumes. This is also the earliest ad seen (March 2003) in a
seed catalogue for a product to be used for inoculating soy
beans. Address: Marblehead, Massachusetts.
545. Humphrey, George C.; Kleinheinz, Frank. 1905. The
value of soy beans in grain rations for lambs. Wisconsin
Agricultural Experiment Station, Annual Report 22:65-68.
For the year ending June 30, 1905. [1 ref]
• Summary: These are reports of two trials which “show that
soy beans are an economical supplement to corn for grains
with sheep both in body weight and wool production. The
increase in wool produced was 13.8 pounds, which sold for
30 cents per pound, increasing the profits by $4.14.” In the
winter of 1903-04, a trial similar to this one was conducted
by W.B. Richards and Frank Kleinheitz to study the
comparative value of soy beans and oats as a supplement to
corn for growing lambs. A table (p. 68) shows a summary for
2 years of feeding shelled corn and whole soy beans versus
shelled corn and whole oats. Address: Madison.
546. Humphrey, Geo. C. 1905. Soy beans versus wheat
middlings as a supplement to corn meal for growing and
fattening pigs. Wisconsin Agricultural Experiment Station,
Annual Report 22:21-30. For the year ended June 30, 1905.
• Summary: “Soy beans are grown only in a limited way
in Wisconsin and their uses and value are little known to
many farmers. Their adaptability to Wisconsin and the best
methods of culture are being studied by the Department of
Agronomy with promising results. Being rich in both protein
and fat, they are recommended for feeding purposes.
“To test their value in feeding fattening pigs, a trial was
made in the winter of 1903-4 to compare soy bean meal with
wheat middlings. The results of this trial are recorded in the
Twenty-First Annual Report.” A brief summary of the trial
follows. “Soy beans make an excellent supplement to corn
meal for growing and fattening pigs. Soy beans are a little
over 10 per cent. more valuable than wheat middlings for
economical pork production... For firmness, fine grain and
texture of flesh, and even distribution of fat and lean, the
ration of wheat middlings and corn meal is superior to that of
soy beans and corn meal.”
Tables (p. 22-23) show: (1) Feed eaten and gains made
by pigs getting soy bean meal and wheat middling–1903-4.
(2) Percentage of various body components after
slaughtering. (3) Data relative to feed consumed and gains
made. Address: Animal Husbandman [Madison, Wisconsin].
547. Moore, George T.; Robinson, T.R. 1905. Beneficial
bacteria for leguminous crops. Farmers’ Bulletin (USDA)
No. 214. 48 p. See p. 43.
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• Summary: The section on “Nitrates” (p. 14) states: “The
fact that the nodules do not occur abundantly upon plants
growing in very rich earth has been frequently observed. Not
only does the available nitrogen in the soil render the activity
of the bacteria less essential to healthy plant growth, but the
presence of nitrogenous substances seems to have a distinctly
unfavorable effect upon the bacteria themselves.”

An original illustration (p. 17, by Blanchard) shows the
roots of two soybean plants with many nodules.
Page 22: “R.C. Atkinson of Wilkinsburg, Pennsylvania,
reporting upon inoculated cowpeas and soy beans, has this to
say: ‘Season was very unfavorable, yet the inoculated seed
came to a nearly perfect stand and made a quicker growth.
The difference was quite marked.”
Page 28: “Inoculation is highly desirable” for the
“infection of soy beans grown in the United States was first
secured only after using soil imported from Japan.”
In the section titled “Field tests by practical farmers” (p.
31-46) is a subsection on “some characteristic experiences.”
Under “Soy beans” we read (p. 43-44):
“Alabama, Rash. W.W. Lee.–All inoculated but six rows.
Inoculated began showing result of inoculation in a few days

after they came up, and harvested 50 per cent more than the
other.
“Georgia, Gainesville. John E. Miller.–The soybean
inoculation I got last spring was a complete success. I
planted 10 to 12 acres on an old barren field, and they are
from 12 to 36 inches high. Have not found a single one
that was not inoculated. One had tubercles 26 inches from
the base. I think your Department a great help to
the farmers.” Note: This is the earliest Englishlanguage document seen (March 2003) in which
the word “inoculation” is used as a noun (today
the word “inoculum” would be used) to refer to a
substance used to inoculate a particular legume.
“Kentucky, Winchester. Dr. M.S. Browne.–
Twelve thousand five hundred pounds dry hay,
ready for storing, per acre; ground where seeds
were not inoculated at rate of 1,500 pounds cured
hay per acre. Soil, medium bluegrass sod. Noninoculated, a failure; inoculated, a wonderful crop.
Date of planting, April 15; date of harvesting, July
25.
“Maryland, Bynum. Wilmer P. Hoopes.–
Our soy beans drilled in with corn in rows 3½ feet
apart, the whole crop making about 20 tons of
silage per acre. The beans just covered the space
between the rows and yielded at least 20 tons per
acre. The roots were just covered with nodules.”
Similar letters concerning soy bean
inoculation appear on page 44 from U.L. Coleman
(Marionville, Missouri), W.W. Stead (Maryland,
New York), C.E. Jones (Carysbrook, Virginia), and
Mrs. Rose Fisher (Simplicity, Virginia). Address:
1. Physiologist and Algologist, In Charge of
Lab. of Plant Physiology; 2. Asst. in Physiology,
Vegetable Pathological and Physiological
Investigations, Bureau of Plant Industry [USDA].
548. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man. USDA
Office of Experiment Stations, Bulletin No. 159. 224 p. See p.
20-33, 40-43, 46-47, 145-53, 168-73. [26 ref. Eng]
• Summary: One section titled “The Soy bean and its
preparations” (p. 23-33) gives detailed discussions of tofu
(including yuba, frozen tofu, kara [okara], and fried tofu),
miso (incl. white miso, red or Sendai miso), shoyu, and
natto. The nutritional composition of each is given, and many
early studies by Western and Japanese scientists are cited.
“Next to rice in importance in the Japanese diet are
legumes, which are universally used... Of the different
legumes used as food in Japan, the soy bean (Glycine
hispida) is by far the most important. According to
agricultural statistics for the years 1879 to 1887, nearly 10
per cent of the cultivated land in Japan was devoted to the
growth of this legume, an area somewhat larger than that
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devoted to wheat growing. In the northern Island [Hokkaido]
in 1887 nearly 17 per cent of the total cultivated area was
devoted to the soy bean. The average yearly production
of soy beans amounts to about 360,000,000 kilograms...
A part of the product is of course used for seed, and a not
inconsiderable part is used as fertilizer.*” (Footnote: * “In
northern China soy beans are used to some extent in the
production of oil, which is used for cooking and illumination
[in oil lamps]. The residue from this process [the presscake]
is imported largely into Japan, where it is used as a
fertilizer”). Other legumes widely used in Japan include the
mungo bean (Phaseolus mungo radiatus) and the adzuki
bean (Phaseolus mungo subtrilobata) (p. 23-24).
“Many varieties of soy beans are known, being
designated according to the color, size or shape of the seed,
and the time required for maturity. For example, there are
black, green, yellow, and white varieties, and these are again
designated as early, medium, or late, according to the season
of maturity, and small, medium, and large, according to the
size of the seed. The black soy beans are used chiefly for
cooking, with sugar and shoyu; the green variety is also used
in this way, either in the fresh state or after being dried”
(p. 24). There follows a long section on tofu (detailed in a
separate record).
The “larger part of the leguminous food in the Japanese
diet consists of the preparations of soy beans, such as miso,
shoyu and tofu,...” (p. 46).
In Japan, legumes about 8% of the protein and 11%
of the fat in the diet (p. 137). Many digestion experiments
are described (p. 144-87), including those with tofu, shoyu,
“tofu cake or kara, the soy-bean residue remaining from
the preparation of tofu (see p. 26),” and yuba conducted in
Japan by Osawa and Ueda (1887), T. Suchi (1887), Kano
and Iishima (1899). Table 91 (p. 191) is a “Summary of
results of digestion experiments with legumes and legume
preparations.” The percentages given are “coefficients of
digestibility.” Experiments No. 6 and 7–soybeans (average):
Protein 65.5%, fat (uncertain), carbohydrates (incl. crude
fiber) 85.7%. Experiments No. 8 and 92–tofu (average):
Protein 92.7%, fat 96.4%, carbohydrates (incl. crude
fiber) 93.3%. Experiment No. 94–”yuba (soy legumin
coagulated):” Protein 92.6%, fat 95.7%, carbohydrates (incl.
crude fiber) 86.6%, crude fiber 35.5%. Experiment No. 93–
”tofu cake (soy-bean residue [okara]):” Protein 78.7%, fat
84.3%, carbohydrates (incl. crude fiber) 82.8%, crude fiber
89.6%.
Note: This is the earliest English-language document
seen (June 2013) that uses the Japanese word kara to refer to
okara.
Other Japanese foods discussed include adzuki or
adzuke beans (Phaseolus mungo subtrilobata) (p. 24, 170),
dried algae (sea vegetables, p. 34), and kuzu (p. 170).
Address: Director, Hokkaido Agric. Exp. Station, Sapporo,
Japan.

549. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man: Preparations of
cereals (Document part). USDA Office of Experiment
Stations, Bulletin No. 159. 224 p. See p. 20-23. [10 ref. Eng]
• Summary: The section titled “Preparations from cereals”
which gives detailed discussions of bread, fu (baked wheat
gluten cakes), macaroni and vermicelli, sobakiri or soba
(buckwheat noodles), mochi, ame [rice syrup].
“Fu: This is a gluten preparation obtained from wheat
flour. The whole is mixed with water and made into a dough
which is kneaded, the kneading and addition of water
continuing until a large part of the starch is removed. What
remains is known as “fu,” and us used wither in the fresh
state as an ingredient of soup, or is roasted to preserve it for
future use.”
While mochi is usually made from glutinous rice (Oryza
[Oryzae] sativa glutinosa), “it may also be made from
glutinous grains like millets. In the latter case some special
prefix denoting the kind of grain used is also employed, as,
for instance, Kibi-mochi, or Awa-mochi (Kibi is Panicum
miliaceum; Awa is Setaria germanica). The use of mochi
made from glutinous millets is usually confined to the
rural and laboring classes... Mochi is considered one of the
essential articles of food for New Year’s feasts. It is generally
eaten either roasted or cooked with shoyu sauce.”
“Ame: This material is prepared most commonly from
glutinous rice or glutinous millet, sometimes from common
rice, and rarely from Indian corn or sweet potatoes. The
essential feature of the process of ame preparation is the
conversion of starch into maltose by diastase. Malt or
sprouted barley is generally use to furnish the diastatic
ferment. The cleaned rice or millet is soaked in water and
then steamed, by which process the starch grains are broken
open and made easily accessible to the ferment. The steamed
grain is then transferred to a suitable vessel, mixed with
certain proportions of powdered malt (added fractionally)
and of water at about 60º C., and well stirred. The mixture
is kept at a temperature of 50º to 60º C. In the course of 6
to 8 hours the diastatic ferment has acted upon the starch
and converted it largely into dextrin and maltose. The liquid
mass is then filtered by pressing through a fine linen bag,
and the filtrate is condensed in a double boiler to the proper
consistency, which varies slightly according to the season.”
“The material thus prepared is called midzu-ame, which
means liquid or soft ame. It is a dense, clear, light ambercolored liquid, not unlike the best commercial glucose in
some of its physical properties. It is used in this form, or
is further concentrated into kata-ame, or hard ame, a sort
of hard, white, sweet candy. Stick ame is also made from
midzu-ame by pulling.
“Ame has been manufactured in Japan for at least two
thousand years, and long before sugar was known it was
used for flavoring articles of food. Even at the present time it
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is sometimes used in place of sugar in cooking. Ame is also a
favorite food adjunct for invalids.
“An interesting discussion of the relations between
midzu-ame as made by the Japanese and malt products of
European countries before sugar was so generally known is
given by Storer and Rolfe (1904, p. 80), in which the process
of ame making is described by Takaki, from information
obtained from Japan. In the same publication is given also
the translation by Takaki (Loc. cit., p. 95) of a ‘Note on ame,’
published in Japanese by Furukowa [sic, Furukawa] (1885,
p. 355). A description of the manufacture of midzu-ame from
glutinous rice has been given by Wiley and McElroy (1982,
p. 57).
“Whether made from glutinous rice, ordinary rice,
millet, or corn, ame consists mainly of maltose and dextrin.
Kokashima (1855, p. 233) gives the following as the average
of three analyses of samples of ame made from glutinous
rice: Water, 15 per cent; protein, 1.1 per cent. These figures
are almost identical with those given by Furukowa. The
composition of ame from ordinary rice, as given by the latter,
is as follows: Water, 17.4 per cent; protein, 0.8 per cent; ether
extract, 0.1 per cent; maltose, 58. 1 per cent; dextrin, 23.3
per cent, and ash, 0.3 per cent.
“Furukowa states that ‘since the rice ame is rich in
maltose and poor in dextrin, it has a sweeter flavor than
the glutinous rice ame, the flavor of which is weaker in
consonance with a similar quantity of maltose and a larger
amount of dextrin in it. Since the proportion of nitrogenous
matter in both kinds of ame is minute, this constituent would
not readily suffer decomposition even if the ame were to be
kept for a long time.” Address: Director, Hokkaido Agric.
Exp. Station, Sapporo, Japan.
550. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man: Tofu (Document part).
USDA Office of Experiment Stations, Bulletin No. 159. 224
p. See p. 26-28. [1 ref. Eng]
• Summary: “Tofu: This term is commonly translated as
bean cheese–though sometimes bean curd–in English and
Bohnen-käse in German. Tofu is not strictly equivalent
to cheese, however, as neither bacteria nor ferments are
involved in the process of manufacture. It consists chiefly
of the albuminoid materials of the soy bean combined with
magnesium and calcium salts, as pointed out by Inoue.” To
make tofu, soaked soybeans are ground between millstones.
“The mass is then mixed with about three times its bulk of
water and boiled for about an hour, after which it is filtered
through a cloth. By this process about 30 per cent of the total
protein of the beans is dissolved and contained in the filtrate,
ready to be precipitated as tofu. The filtrate is white and
opaque, somewhat resembling milk. To this is added, with
constant stirring, about 2 per cent of the concentrated mother
liquid [nigari] obtained in the manufacture of salt from sea
water, whereupon the albuminoid material is precipitated

in combination with calcium and magnesium salts.” After
pressing, the tofu is finally cut into cakes about 10 cm broad,
2 cm thick, and 25 cm long [about 3.9 by 0.79 by 9.8 inches],
though the size varies in different localities.
“The residue from the boiled and filtered beans is known
as kara [okara], or tofu cake, and contains a large quantity of
protein and carbohydrates. It is a good food material, being
used considerably by poor people as an ingredient of miso
soup.
“If the milky filtrate mentioned above is boiled, a sort of
film forms on the surface. This film, which consists mainly
of coagulated albuminoids and fat, is sometimes prepared in
large quantity, and when dried is used as an article of food,
being known as yuba.
“Tofu is generally prepared every day and is eaten in
the fresh condition simply with a little shoyu, though it is
also frequently cooked in shoyu or in miso soup. Fried tofu,
called abura-age, is also a very popular article of food. Rapeseed oil is generally used in frying, though sesame oil is
sometimes used. Note 1. This is the earliest English-language
document seen (April 2013) with the word “Tofu” in the title
in a document published in the United States,
Note 2. This is the earliest English-language document
seen (April 2013) that uses the word “abura-age” to refer to
deep-fried tofu pouches.
“Tofu may also be prepared for preservation and
transportation. For this purpose it is cut into smaller pieces
and exposed to severe cold weather, to remove the water by
freezing, and then dried in an oven. As thus prepared it can
be preserved for several years. When the tofu is frozen the
water collects in fine needles of ice distributed throughout
the mass. When the ice melts and the water runs out, it leaves
the tofu porous and it may be easily dried. If it is not frozen,
it is difficult to dry it and the resulting material is dense and
horn like.”
Table 2 (p. 28) gives the average composition of the
above-mentioned tofu preparations: “Fresh tofu, frozen tofu,
fried tofu, tofu cake [okara], yuba.”
The digestibility of the nutrients in tofu has been found
to be high, as will be seen from the results of digestion
experiments summarized later (p. 191). As much as 95 per
cent of the protein is digested and about the same proportion
of fat. The carbohydrates were found to be somewhat less
digestible when the tofu was eaten alone, but when it was
eaten with rice about 99 per cent of the total carbohydrates of
the diet was digested.
“Both the composition and the digestibility of tofu,
therefore, prove it to be a very nutritious food material. This
is extremely significant, because tofu in its various forms
is used very extensively by all classes of Japanese. In the
interior of the country, where fish can not be easily obtained,
it is a most important source of protein. For Buddhist
priests, as well as the strict adherents to Buddhism (who
eat no animal food), it forms a very popular and almost
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indispensable dietary article. Though no authentic record
has been found regarding the manufacture of tofu in Japan,
it is believed on good authority that the method was first
introduced from China by Buddhists for their own use.”
Address: Director, Hokkaido Agric. Exp. Station, Sapporo,
Japan.
551. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man: Miso (Document
part). USDA Office of Experiment Stations, Bulletin No. 159.
224 p. See p. 28-30. [1 ref. Eng]
• Summary: “Miso: This material is prepared from a mixture
of soy beans, barley [note that he does not say rice], common
salt, and water by a slow process of fermentation. Although
it is highly probably that the process of preparing miso was
first introduced either from China or from Korea, the exact
date of the introduction is not known. Mention is made
of miso in a Japanese record of the latter part of the ninth
century.
“In the extent to which it is used, miso surpasses
all other preparations from soy bean. Among the rural
population and wage-earners in general it forms an
indispensable part of the daily menu; among the people
living in cities, however, it is used somewhat less
extensively. Its chief use is in making soup and in cooking
vegetables. For this latter purpose, however, miso and shoyu
are to a certain extent replaceable, and generally when more
shoyu is used the amount of miso consumed is smaller.
“Since it is the general custom for the people in rural
districts to prepare miso for their own use, no accurate
statistics regarding the total quantity manufactured and
consumed are available. It has been estimated that the daily
consumption of miso per person in the rural districts is about
40 grams. In the statistics of 25 dietary studies described
beyond (p. 131), with people living elsewhere than in the
country, the average daily amount was 43 grams, but the
range was from 13 to 100 grams.
“The production of miso depends primarily on the
action of a fermenting agent known as koji. The process of
preparing the koji used for miso is similar to that for sakekoji (see p. 36), except that for the latter only rice is used,
whereas miso-koji may be made from either rice or barley.
The object of preparing miso-koji is to propagate certain
forms of fungi, of which Aspergillus oryzae is the principal
one. The koji also contains diastatic and inverting ferments
which change the carbohydrates of the raw materials into
maltose, glucose, etc., and a proteolytic ferment which acts
upon the nitrogenous bodies, converting them into simpler
and more soluble materials. The yeast which causes alcoholic
fermentation is also regularly present. Koji is dried and finely
powdered before it is used.
“To prepare miso the soy beans must first be steamed,
and upon this process depends largely the quality and
especially the color of the final product. The steaming is

continued usually twenty-five hours, at first with strong heat
but later very gently. When the beans are properly steamed
and cooked, they are rubbed into a thick, uniform paste, to
which are added proper amounts of powdered koji, salt, and
water. The whole mass is then well mixed and stored in a
special vat. The temperature of the mixture is kept at about
15º to 20º C., though as the fermentation advances it often
rises to 25º C.
“Different kinds of miso are distinguished by color,
taste, and keeping properties, and are prepared by somewhat
different processes, the differences consisting chiefly in
the use of rice or barley koji, the amount of common salt
added, a longer or shorter fermentation, and the temperature
at which it takes place. Two of the most important kinds of
miso are the following:
“White miso.–This material is white in color, contains a
small amount of common salt, is fermented with rice-koji for
three to four days, and may be preserved about ten days.
“Red or sendai miso.–This material is red in color,
contains a relatively large amount of common salt, is
fermented usually with barley-koji for one and one-half to
two years, and may be preserved for several years.”
A table shows the composition of white miso and red
miso. Note: The source of this table is cited incorrectly.
Address: Director, Hokkaido Agric. Exp. Station, Sapporo,
Japan.
552. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man: Shoyu (Document
part). USDA Office of Experiment Stations, Bulletin No. 159.
224 p. See p. 30-33. [1 ref. Eng]
• Summary: “Shoyu, or ‘soy sauce,’ is a dark-brown,
moderately thick liquid very popular for use in cooking,
and as a relish or condiment to increase the flavor and
palatability of the diet. In odor and taste it is not unlike a
good quality of beef extract. It is prepared from a mixture of
soy beans, wheat (or sometimes barley), salt, and water by
long-continued fermentation. For the preparation of shoyu
a large and late variety of soy bean, that is rich in protein, is
usually recommended. The varieties especially adapted to
this purpose are called shoyu beans. The western name ‘soy
bean’ for all varieties of Glycine hispida very probably owes
its origin to his fact.
Note 1. This is the earliest English-language document
seen (April 2012) that uses the term “shoyu beans” to refer
to soybeans used to make shoyu (Japanese-style soy sauce).
/ “As shown by the average for five years (1887-1891), the
annual production of shoyu in Japan, so far as statistics
could be obtained, amounted to 221,000,000 liters. A small
portion of the total product is exported, but this is more than
counterbalanced by what is manufactured privately in rural
districts and not included in the statistics quoted. It may
be inferred from these figures that the yearly consumption
per capita amounts to not less than 5 liters. It is generally
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estimated, however, on good authority, that the annual
consumption per adult is 9 to 10 liters. In the average of 28
dietary studies included in the present compilation, 36 grams
of shoyu were used per man per day, an amount equivalent
to nearly 11 liters per annum, which is in agreement with the
higher estimate quoted above.
“The term ‘hishiwo’ [hishio], which is considered as
applying to a crude from of shoyu made without filtering,
is found in a Japanese record dating from the early part of
the eighth century. The manufacture of shoyu in its present
form originated much later, probably in the sixteenth century,
and has been gradually brought to the improved form of the
present day.”
A detailed description is then given of the process for
making shoyu and “shoyu-koji.” “When the saline solution
is cooled to the temperature of the air, the koji is added
and the mixture well stirred. This material is kept in casks
and allowed to ferment. It is stirred from time to time, the
stirring being at more frequent intervals as the process of
fermentation advances. The fermentation is allowed to
continue usually one to two years, though often as long
as five years. It is believed that the longer the period of
fermentation the better the quality of the product, other
things being equal. When the fermentation is completed,
the mass is filtered and pressed and the filtrate is allowed to
settle two to three days. The clear supernatant liquid is then
removed and heated to 70º to 100ºC. in a double boiler 2 to 3
hours, after which it may be kept for a long time. To improve
the taste, it is usual to add a certain quantity of sugar or
sweet sake during the heating process.”
Note 2. This is the earliest English-language document
seen (April 2012) that uses the term “shoyu-koji” to refer to
koji used to make shoyu (Japanese-style soy sauce).
Also discusses: The chemical composition of 3 samples
of shoyu. The effect of fermentation, including “proteolytic
ferments,” “the diastatic fermentation” (which produces
glucose), and the alcoholic fermentation.
“The vegetable diet of the Japanese people at large
is more or less monotonous, hence the value of these
preparations [miso and shoyu]. Indeed, the variety which
they afford as food adjuncts can hardly be overestimated.”
Address: Director, Hokkaido Agric. Exp. Station, Sapporo,
Japan.
553. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man: Natto (Document
part). USDA Office of Experiment Stations, Bulletin No. 159.
224 p. See p. 33. [2 ref. Eng]
• Summary: “Natto has long been used by the Buddhists.
It is prepared by boiling the soy beans in water for about
5 hours to render them very soft; the hot material is then
wrapped in small portions in straw, and the bundles, tied
at both ends, are placed in a cellar in which a fire has been
kindled. The cellar is then closed for twenty-four hours and

the cooked beans allowed to ferment in the warm, moist
atmosphere. The fermented product is a thick viscid mass
having a peculiar but not offensive odor. Four different
micro-organisms* (Footnote: * “Yabe found 1 bacillus
and 3 micrococci.”), the source of which is supposed to be
either the straw or the air of the cellar, participate in the
fermentation. The principal chemical change concerned in
the ripening of natto taken place in the protein.
“In the water-free substance of natto, Yabe (1894) found
the following percentages of nitrogen in different forms:
Albuminoid nitrogen 4.03, peptone nitrogen 1.62, and amid
nitrogen 1.89 per cent.
“The cleavage products leucin, tyrosin, and xanthin were
also identified.” Address: Director, Hokkaido Agric. Exp.
Station, Sapporo, Japan.
554. Perkins, W.R. 1905. Report of agronomist. Mississippi
Agricultural Experiment Station / Agricultural and
Mechanical College of Mississippi, Annual Report 18:15-17.
For the fiscal year ending June 30, 1905.
• Summary: “Forage plants... Soja (Soy) beans.–Five
varieties of this plant [whose names are not given] were
grown and record made of the yield of hay and grain. It
promises to be a valuable plant in the State, and may prove a
formidable rival of cowpeas as a forage plant as well as a soil
improver.”
“Conclusion. At present the indications are that
considerable changes will be made, in the near future, in the
kind of farming done in the South. The idea of diversifying,
much to be desired, is gaining recognition, and with it will
come a demand for information along the line of growing all
the cereals, leguminous crops, forage crops, and grasses as
well as questions related to growing cotton and soil fertility.”
Address: Agronomy [Agricultural College, Mississippi].
555. Photographs of W.L. Burlison with Oklahoma A&M
students. 1905.
• Summary: See next page. W.L. Burlison while a college
student at Oklahoma A&M. Later in 1905 Burlison began to
work with soybeans at the Illinois Agricultural Experiment
Station.
Note: This is the earliest document seen (Sept. 2004)
that mentions W.L. Burlison in connection (very loosely)
with soy beans.
Source and Courtesy of University of Illinois Archives,
William L. Burlison Papers, RS 8/6/22, Box 1, “Leader,
Agricultural Statesman, Friend,” 1951.
556. Wilson, James. 1905. Report of the Secretary of
Agriculture. Annual Reports of the Department of
Agriculture (USA) p. ix-cxxiv. For the fiscal year ended June
30, 1905. See p. xlvi, l-li.
• Summary: The section titled “Advances in grass and forage
plant investigations” (p. xlvi) states: “Cowpeas, soy beans,
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and new varieties of sorghum have all been effectively
studied and their growth extended.”
The section titled “The Arlington Farm and general
horticultural work” (p. l-li) states: “This farm is located
near the Arlington Cemetery [Virginia] and contains 400
acres. From a neglected area overgrown by brush and weeds
the farm has been converted into a suitable tract for field
and demonstration experiments.” The various experiments
conducted by several bureaus are described. Address:
Secretary of Agriculture.
557. Wilson, James. 1905. Report of the Secretary. Yearbook
of the United States Department of Agriculture. p. 9-118. For
the year 1904. See p. 42, 51.
• Summary: The section titled “Crops for overflowed lands”
states (p. 42): “The problem of utilizing lands subject to
annual overflow has continued to receive attention. Particular
attention has been given to short-season annual crops, such
as millet, early varieties of corn and sorghum, buckwheat,
cowpeas, soy beans, and rape, for lands that are free from
water during midsummer and the fall season, and all these
crops have been grown successfully on land that was covered
with water until the latter part of June.”
The section on “Arlington Farm” states: “During the
year the important work of improving the soil conditions
at the Arlington Farm has been continued. New systems of
drainage have been put in, cottages for the superintendent
and other workers constructed, barns erected, and other
improvements made; and the farm has been put in shape for
the advanced experimental work it is proposed to conduct
there. Extensive plantings have also been made of economic
fruits, ornamental trees, and other plants. Test work with

potatoes, celery, forage crops, and various fruits has been
carried on. Cooperative work with other Bureaus has also
been inaugurated.” Address: Secretary of Agriculture
[USDA], Washington, DC.
558. Woods, Charles D.; Bartlett, James M. 1905. Soy beans
in Maine. Maine Agricultural Experiment Station, Annual
Report 20:113-21. For the year 1904.
• Summary: The contents is identical to that of the Station’s
Bulletin No. 106, published in Sept. 1904. Address: 1.
Director of the Station; 2. Chemist. Both: Orono, Maine.
559. Wiancko, A.T. 1906. Re: Report on soy beans received
from Bureau of Plant Industry. Letter to C.V. Piper,
Agrostologist, Bureau of Plant Industry, Washington, DC,
Jan. 23. 1 p. Typed, with signature (carbon copy). [1 ref]
• Summary: “Dear sir:–Replying to your request of the
19th. ultimo. I beg to hand you herewith the reports on soy
beans you ask for, together with the reports on the other soy
bean and coe [sic, cow] pea varieties we secured from you
last spring. Our cow pea forage experiment was unusually
successful this year. With the soy beans, however, we were
not so fortunate, as two or three of the lots we secured did
not germinate well. We have saved seed from all varieties,
and shall repeat the experiment this year.
“Very truly yours, A.T. Wiancko, Agriculturist. J.L.C.”
Note: This is the earliest document seen (Oct. 1999) that
mentions A.T. Wiancko in connection with soybeans,
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
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Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Agric. Exp. Station,
Lafayette, Indiana.
560. Brooks, William P.; Church, F.R.; Haskell, S.B.
1906. Report of the Agriculturists. Massachusetts (Hatch)
Agricultural Experiment Station, Annual Report 18:15-46.
Jan. See p. 25-28.
• Summary: In the section titled “Comparison of different
potash salts for field Crops (Field G)” lists (p. 25) crops
grown in this experiment from 1898 to 1905. They include:
1898–Medium Green soy beans. 1905–Soy beans. The
potash salts used were kainite, high- and low-grade sulfate,
muriate, nitrate, carbonate, and silicate.
One table titled “Yields per acre” (p. 26-27) gives the
average yield of soy beans (in bushels) and straw (in pounds)
in experiments with various potash salts on 40 different
plots. Potassium chloride is “distinctly inferior as a source
of potash for soy beans in comparison with other salts...” A
second table titled “Soy beans.–Average yield per acre” (p.
27) summarizes the average results of the first table using
the same format. The highest yield of soy beans (27.86 bu/
acre) and of straw (2,288 lb/acre) was obtained with the
use of carbonate. Conclusions: (1) For the soy bean, it
is much safer to depend upon the high-grade sulfate as a
source of the needed potash than to use any of the potash
salts containing chloride. (2) On all soils at least with good
retentive qualities and moisture, the sulfate of potash should
generally be preferred to muriate or kainite, not only for
soy beans, but clovers and with little doubt for all other
legumes as well (p. 28). Address: 1. PhD, Director of the
Station and Agriculturist; 2. Asst. Agriculturist [Amherst,
Massachusetts].
561. Moore, R.A. 1906. Division of farm crops: Plan of work
for the coming year. Wisconsin Agricultural Experiment
Association, Annual Report 4:137-57. Feb. 8-9. See p. 15557.
• Summary: The section titled “Experiment No. 8, soy
beans” (p. 155-57) begins: “The soy bean was probably
introduced into the United States from Japan about fifty
years ago [i.e., in about 1856] and has been cultivated with
success in the southern states. In Japan it is used extensively
as a human food, but in this country it is grown for the seed,
as a forage plant, and as a soil renovator. As a forage its use
as a soiling crop is becoming recognized, by the stockmen
and dairymen, as it withstands the drought exceptionally well
and will give a good cutting of green forage at the time when
other feeds are shriveled and wilted. Soy beans of the late
variety gave a cutting of 9.9 tons green forage per acre at the
Wisconsin Experiment Farm in 1900 and yielded thirty-eight
bushels of seed beans per acre in 1902, and forty bushels per

acre in 1903.”
“Secure a sack of inoculated soil from the Experiment
Station and scatter on a portion of the field that you desire to
plant to soy beans and note the development of the nodules.”
A “report blank” (p. 156-57) with 22 questions is given
for farmers who want to try growing soy beans and to report
their results to the Association. Address: Secretary, Madison.
562. Wiancko, A.T. 1906. Re: Corrections to reports on soy
beans received from Bureau of Plant Industry. Letter to C.V.
Piper, Agrostologist, Bureau of Plant Industry, Washington,
DC, Feb. 12. 1 p. Typed, with signature on letterhead. [1 ref]
• Summary: “Dear sir:–In our reports on the tests of varieties
of soy beans and cow peas, mistakes were made in stating
the quantities of seed used per acre. The figures given are the
rates of seeding shown on the wheat scale of the seed drill
used. Figures to the real rates per acre, the amounts of seed
used were as follows:“Soy beans–Dwarf Early Yellow, 1973, 26.5 pounds. Ito
San, 1975, 26.5 pounds. Medium Early Yellow, 1295–2, 26.5
pounds. Medium Early Yellow, 1299–2, 26.5 pounds. Soy
bean, 12399, 32.5 pounds. Soy bean, 12400, 32.5 pounds.”
Corrections are also given for seven varieties of
cow peas: Early Black, Taylor, Extra Early Black Eye,
Whipporwill [also spelled “Whippoorwill”], New Era, Cow
pea 13468, Clay. “Kindly have these corrections made on the
reports we sent you.”
“Very truly yours, A.T. Wiancko, Agriculturist. J.L.C.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Dwarf Early Yellow.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
563. Heald, Frederick De Forest. 1906. Report on the plant
diseases prevalent in Nebraska during the season of 1905.
Nebraska Agricultural Experiment Station, Annual Report
19:19-81. Feb. See p. 41, 71.
• Summary: In section IV titled “Forage crops. A. Legumes”
we read (p. 41): “Soy-bean, Glycine hispida. Bacterial blight,
Bacillus sp?–In this disease the leaves become covered
with small brown spots or pustules... The disease was not
observed till early in October [1905], so no cultural studies
have yet been carried out.”
An appendix to this article (p. 60-81) discusses
“Prevention and treatment of the most important diseases in
the report for 1905.” In section IV “Forage crops” (p. 71)
we read: “37. Bacterial blight, soy bean. This disease is not
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well known at present. The following recommendations can,
however, be made: 1. All diseased plants should be raked
into heaps and burned. 2. Land upon which the disease has
been prevalent should be planted to some other crop for a
year or two.”
Note 1. This is probably the first report of bacterial
disease or a bacterial blight on soy beans. Note 2. A
summary of this article titled “New and little-known plant
diseases in Nebraska” was published in Science 23(590):624
(1906). Address: Ph.D., Botanist of the Experiment Station
[Nebraska] and collaborator in the Bureau of Plant Industry,
Washington, DC.
564. Wiancko, A.T. 1906. Re: Request for seed of soy bean
varieties from Bureau of Plant Industry. Letter to Mr. Carlton
R. Ball, Bureau of Plant Industry, Washington, DC, March
17. 1 p. Typed, with signature on letterhead.
• Summary: “Dear sir:–I beg to ask if you could supply us
with seed of the varieties of soy beans you sent us last spring
as ‘Dwarf Early Yellow, 1973’ and ‘Soy Bean, 12399’, or tell
us where they can be secured. We should like to have them
from the same source, or from a place further north. These
varieties gave us such satisfactory results last year, that we
desire to try them along with two or three others in thirty or
forty different localities over the state, and the amount of
seed we have is not sufficient. Shall want a bucket of each.”
“Kindly let me hear from you at your early convenience.
Very truly yours, A.T. Wiancko.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana.
565. Abel, Mary Hinman. 1906. Beans, peas, and other
legumes as food. Farmers’ Bulletin (USDA) No. 121. 38 p.
March 25. See p. 11-13, 18-20. Corrected. [1 ref]
• Summary: A corrected edition, one page shorter than the
1904 revised edition. On the cover, below the title is written
“(Corrected March 25, 1906),” yet at the bottom of the same
page the publication date is given as 1904.
The section about soy (p. 11-13) is titled “Soy bean
(Glycine hispida) and its preparations,” but the information
in that section appears to be the same as in the original 1900
edition, as is the illustration of the soy bean plant (p. 12) and
the table on page 19.
Peanuts and peanut butter are discussed on pages 25-26,
34-36.
566. Piper, C.V. 1906. Re: Sending cowpeas and soy beans

sent to Indiana. Letter to Prof. A.T. Wiancko at Agricultural
Experiment Station, Lafayette, Indiana, March 27. 1 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: “Dear Sir: I have your letter of the 17th instant,
addressed to Mr. C.R. Ball, inquiring about certain cowpeas
and soy beans. I take pleasure in sending you sixty pounds of
seed of Michigan Favorite cowpea, which is practically the
same as the Warron, and four pounds of Early Yellow Soy
beans, No. 12399. I regret to say that we have but a small
quantity of seed of No. 1973, or rather of its progeny, and
will be unable to supply you with any of this.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
567. Carver, G.W. 1906. Re: Report of the work of the
Tuskegee Experiment Station since its organization in 189697. Letter to Booker T. Washington, March 30. 7 p. See p.
1-2. Typed, without signature (carbon copy).
• Summary: “I herewith beg to submit in brief a report of
the work of the Experiment Station since its organization
in 1896-7. A this time ten acres of land, very variable in
character, all poor and just the kind of land needed for
experimental purposes. The first experiment was on sweet
potatoes in 1897... In 1898, six varieties of cow-peas, velvet
beans and five varieties of corn were tested for forage
purposes... In 1899, thirteen varieties of cotton were planted.
In 1899, similar experiments were made on the same fodders,
to-gether with four varieties of sorghum, velvet beans, and
sojah [soja] beans. Their grazing and forage value was tested
in 1900-01-02-03-04 and 1905.”
Note: This is the earliest document seen (Oct. 2004)
that uses the term “grazing” (or “graze” or “grazed”) in
connection with soybeans.
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 3 #1033. Address:
Tuskegee, Alabama.
568. Meyer, Frank N. 1906. Re: Using beancake for
manuring in China. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 153-54. Letter of 30 March 1906 from
Peking, China, to David Fairchild of USDA in Washington,
DC.
• Summary: “Manuring. Around Soochow [Su-Chou,
formerly Wuhsien, Suzhou in pinyin, a city in southern
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Kiangsu (Jiangsu) province on the Grand Canal, just east of
Shanghai], China, they apply a liberal supply of beancake to
the land which is plowed under before planting. When the
plants show signs of being established, they fertilize with
liquid night soil until the cold weather sets in.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
569. Garman, H. 1906. Observations and experiments
on clover, alfalfa, and soy beans. Kentucky Agricultural
Experiment Station, Bulletin No. 125. p. 37-61. March.
• Summary: A general interest in alfalfa has been “awakened
partly by failures in growing red clover and in part by the
exploitation of certain cultures of nodule bacteria said to
facilitate the growing of alfalfa and other similar plants on
land upon which they have not before been grown...” (p. 39).
“In the majority of our soils nodules will be found on
the roots of alfalfa, red clover, and cowpeas, showing that
these plants do not absolutely require cultures. To get the
greatest possible benefit from a crop of soy beans on land
new to them, cultures should be used the first year, but if
soy beans are to be grown several years in succession on the
same land, it is not absolutely necessary to use cultures, since
the nodules will appear the second year anyway. The finest
growth of nodules the writer has ever seen on this plant,
appeared in plots planted the second season with soy beans”
(p. 41).
Table 3, titled “Yields from six soy bean plots in 1905.
To show effect of cultures” (p. 53). In each of the three
paired plots, one type of culture was used on one plot and no
culture was used on the other. In each case, the plot with no
culture gave the highest yield!
“Nodules large when few, small when numerous: The
growth of nodules is undoubtedly at the expense of the plant
growing them. When they are few or none, the plant is larger.
That they are a tax upon the plant is shown in another way.
When but few appear on the roots, the nodules themselves
reach a much larger size than when large numbers develop...”
Fresh moist cultures produce more nodules than dry ones (p.
58).
The section titled “Sowing soy beans and cowpeas”
(p. 59-60) states: “The soy bean is not as well known
in Kentucky as it deserves to be. It is as productive as
the cowpea, makes as good green forage and hay, while
mixed with corn, it makes excellent silage. It is a good soil
improver also, the root nodules appearing in our soil after the
first year in large numbers. It is well adapted to our climate,
though some varieties require a long season to mature their
seeds. On this account it is well to select for sowing varieties
that mature moderately early. A medium yellow, green, or
black bean, will give good results in Kentucky.” Address:
Entomologist and Botanist of the Station, Lexington,
Kentucky.

570. Harrison, F.C.; Barlow, B. 1906. Co-operative
experiments with nodule-forming bacteria. Ontario
Department of Agriculture, Bulletin No. 148. 19 p. March. [1
ref]
• Summary: Contents: Introduction. The importance of
nitrogen to the farmer. The discovery of the nodule bacteria.
Distribution of cultures in Canada. Methods of inoculating:
By transfer of soil, by treating the soil, by treating the seed.
Directions for the use of nitro-cultures supplied by the
bacteriological department of Ontario Agricultural College
(8 steps; they begin: “The culture is sent to you with the
understanding that it is to be used for experimental purposes
and that you will use it as directed and report to us your
success or failure”). Announcement.
The bulletin begins: “The issue of a number of
bulletins by the United States Department of Agriculture on
‘Beneficial Bacteria for Leguminous Crops,’ ‘Inoculation
of Soil with Nitrogen-Fixing Bacteria,’ and the publication
of articles on this subject in some of the popular magazines,
has called the attention of the Canadian farming community
to the maintenance of soil fertility by the growth of legumes
which have been treated with beneficial bacteria, and
has resulted in the many requests for information to the
Bacteriological Department of the College with demands for
samples of the necessary bacteria for the purpose of treating
various crops such as clovers, peas, beans, etc.
A table (p. 4) shows how many samples of nitrogenfixing bacteria (“nitro-cultures) were sent to 10 provinces of
Canada. For example, Ontario was sent 76 samples, Nova
Scotia 66 samples, and Quebec 10 samples. A 2nd table (p.
5) shows the total number of reports received for each of 9
different crops; the soybean had 1 report only [in response to
culture samples sent, but we are not told in which province
those soy beans were grown]. Some 38 samples of the 134
reports received are printed in this bulletin; of those, the four
for “Beans” (the type of beans is not stated) are from Ontario
(3) and New Brunswick (1).
A full-page photo (p. 13) shows two uprooted soy bean
plants. The one on the right has many more leaves and larger
roots than the one on the left. The caption states: The one on
the left is from untreated seed, that on the right from seed
treated with nitro-culture.”
Another full-page photo (p. 15) shows the roots of four
separate soy bean plants, upside down. The caption states
that the two largest root systems with the most nodules are
from seed treated with nitro-culture, whereas the other two
are from untreated seed.
Page 16: “Inoculation is also desirable if a farmer
wishes to grow a new kind of legume on land even though
it has previously grown excellent crops of a different
species of legume. This, although red clover may have been
successfully grown, with a large number of nodules on the
roots, the bacteria from those roots may not infect alfalfa
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or lucerne if it were planted in the clover soil, and hence,
inoculation with bacteria taken from the alfalfa nodules,
would be desirable. So also when introducing the culture of
vetches, of field beans, and soy beans, it would be necessary
to treat the seed with bacteria taken from these plants... It
seems especially desirable in Ontario to inoculate the field
bean and soy bean, as experiments have shown that Ontario
soils are not so generally infected with bacteria for these
plants as for the other legumes,...
The “Announcement” (p. 19) states: “For the spring of
1906 the Bacteriological Department is preparing to send
out a limited number of cultures for the inoculation of the
following legumes: Red Clover, Alsike Clover, Alfalfa or
Lucerne, Field Peas, Vetches, Field Beans and Soy Beans.
Those desiring cultures will please make application
according to the following blank form.
“Application for nitro-culture.” “This sheet when filled
out should be addressed to the Bacteriological Department,
Agricultural College, Guelph, Ontario,...”
Note: Unfortunately, there is no indication in this
paper from where the soy bean seeds (or photos) were
obtained or where they were they were grown. Address: 1.
Bacteriological Laboratories, The Macdonald College, Ste
Anne de Bellevue, Quebec; 2. Bacteriological Department,
Ontario Agricultural College, Guelph. Both: Canada.
571. Otago Witness (New Zealand). 1906. A Japanese edible
plant–Udo. April 11. p. 8.
• Summary: “Washington [DC], January 9.–’Udo’ is the
name of a Japanese plant the Department of Agriculture is
trying to introduce into the United States to compete with
lettuce as a winter salad... It is tabled in all the tea houses
in Japan, its crisp, blanched stems being served with salt or
boiled with a soy sauce.”
572. Atwater, W.O.; Bryant, A.P. 1906. The chemical
composition of American food materials. USDA Office of
Experiment Stations, Bulletin No. 28 (Revised ed.). 87 p.
Corrected April 14.
• Summary: Note: The first edition of this classic was
published in 1896. The composition of wheat gluten is given
in a table on page 57, and gluten bread and Graham bread on
page 60.
Under nuts (p. 74-75) is given the composition of
almonds (edible portion and as purchased), cocoanuts,
cocoanut milk, peanuts, and peanut butter.
Note: Soy is not mentioned. Is there no section titled
“Beans” or “Oilseeds” in the index and no mention of
oilseeds or soybeans. Beans mentioned in the long table
titled “Vegetable food” (p. 56-75) under “Vegetables, fresh”
(p. 65-69) include: Butter beans, dried beans, beans (frijoles),
lima beans (dried and fresh), mesquite beans, string beans
(cooked and fresh). Beans mentioned in the long table titled
“Vegetable food” (p. 56-75) under “Vegetables, Canned” (p.

69-70) include: Baked beans, string beans, little green beans,
wax beans, haricot verts, haricot flageolets, haricot panaches,
lima beans, and red kidney beans. Address: 1. PhD; 2. M.S.
573. Heald, F.D. 1906. New and little-known plant diseases
in Nebraska (Abstract). Science 23(590):624. April 20.
• Summary: A summary of the author’s “Report on the plant
diseases prevalent in Nebraska during the season of 1905”
published in Nebraska Agric. Exp. Station, Annual Report
19:19-81. Feb. See p. 41, 71. One of these diseases was
“Bacterial blight of soy bean. This disease was quite serious
on soy bean used as an orchard cover crop at the experiment
station.” Address: Nebraska.
574. Fairchild, David. 1906. Our plant immigrants: An
account of some of the results of the work of the Office of
Seed and Plant Introduction of the Department of Agriculture
and some of the problems in process of solution. National
Geographic Magazine. 17(4):179-201. April.
• Summary: Contents: Introduction (the era of pork and
hominy as foods for “plain living” has passed forever).
Some noted importations: Alfalfa by Catholic Fathers,
olives, oranges, tomatoes, lima beans, potatoes, USDA Plant
Introduction. Our farms and farmers the best in the world.
“New things to grow.” Agricultural explorers: Barbour
Lathrop of Chicago, Frank N. Meyer. Durum wheat industry.
The Smyrna fig (depends on a tiny wasp). Japanese rice
(first introduced into the Carolinas in 1695). The Corsican
citron industry. Udo, a new Japanese salad plant. The
tropical mango (Mulgoba). Spanish hard-shelled almonds.
Berseem, the Egyptian clover. The date-palm industry. The
carob tree of St. John’s bread. Egyptian cotton introduction.
Alfalfas from Turkestan and Arabia. The Malin horseradish
from Bohemia. The mangosteen from the Malay peninsula.
The prickly pear or tuna, a fodder plant for the deserts.
The chayote, a neglected winter vegetable. Plant problems
now in process of solution: Barley, oats, sisal. Fenugreek.
Pistache or pistachio. Photos also show: Papyrus, bamboo,
loquats. Address: Agricultural Explorer, in Charge of Foreign
Explorations [USDA].
575. Farmers’ Bulletin (USDA). 1906. Experiment station
work, XXXVII. No. 267. 32 p. See p. 29. [1 ref]
• Summary: The section titled “Effect of silage on the flavor
and odor of milk” (p. 29) states: “In recent experiments with
soy-bean silage at the Wisconsin Station, F.W. Woll and G.C.
Humphrey found that this material had a very bad effect
upon the quality of milk, butter, and cheese produced, and
concluded as a result of their experience that satisfactory
dairy products can not be made when cows are fed this
silage.”
For details see: Woll, F.W.; Humphrey, Geo. C. 1904.
“Soy bean silage as a food for dairy cows.” Wisconsin Agric.
Exp. Station, Annual Report 21:67-74. For the year ending
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June 30, 1904. Address: Washington, DC.
576. Emerson, R.A. 1906. Cover-crops for young orchards.
Nebraska Agricultural Experiment Station, Bulletin No. 92.
23 p. June. See p. 7, 10-11, 16, 20-22.
• Summary: The Introduction begins: “A study of covercrops was begun at the Experiment Station in the summer
of 1899 and has been carried on continuously since then.”
Cover crops in orchards are much used in parts of the United
States. Generally the crop is sown in late summer, allowed
to remain on the ground all the winter, and worked into the
soil in spring. The object of the cover crop is mainly to dry
the ground so that the trees finish up their summer growth
early and ripen their wood, rendering them immune from
frost attacks; the frosts should kill the crop so that the light
autumn rains are conserved; at the same time it should be
thick enough to prevent freezing of the ground as much as
possible in winter. The digging in of the crop will improve
the physical condition of the soil, and if a leguminous crop is
used the soil is enriched in nitrogen. Cow-peas and soy beans
give the best result if sown in the latter part of June; maize
and German millet are also satisfactory cover crops.
“Horticultural writers very commonly separate covercrops into two classes, leguminous and non-leguminous. The
first are the nitrogen gatherers, plants that thru the agency of
the bacteria in their roots add to the store of nitrogen in the
soil. Some of these are beans, peas, vetch, cowpea, soy bean,
etc.” Non-leguminous cover-crops include rape, buckwheat,
millet, cane, and oats.
Severe October frosts killed soy beans. “In the summer
of 1899 numerous kinds of cover-crops were under trial at
the Experiment Station. Early in winter of that year it was
noted that soy beans had very few leaves left and the plants
stood perfectly erect, furnishing almost no protection to the
soil and that cowpeas tho they still held their leaves stood too
erect to afford much protection... Later in winter it was noted
that the snow was held very well by corn, cane, millet, soy
beans, and cowpeas... The almost bare stems of such plants
as soy beans, which still stood erect, held the snow much
better than a plant like field peas...”
What is the best cover crop for this region? “It should
start growth promptly in order to insure an even growth and
to choke out weeks. It should grow vigorously to insure a
heavy winter cover and to dry the ground in case of lategrowing trees so as to hasten their maturity. It should be
killed by the early frosts so that it will stop drying the
ground after danger of late tree growth is passed and help to
conserve our light fall rains so much needed by the trees in
winter... Finally, in the case of poor soils or of old and feeble
trees, the cover-crop should be a leguminous one in order
that it may add to the store of nitrogen in the soil and thereby
increase the vigor of growth of the trees.”
“Cowpeas and soy beans also make a rather
unsatisfactory winter cover when sown late and in addition

usually let the weeds get a considerable start. If sown in the
latter part of June, however, they do better. They are certainly
the best of the leguminous plants tested at the Experiment
Station.” Address: B.Sc., Horticulturist [Lincoln, Nebraska].
577. Erf, O.; Kinzer, R.J. 1906. Swine feeding test with
sorghum-seed meal, kafir-corn meal, soy-bean meal and
corn-meal. Kansas Agricultural Experiment Station, Press
Bulletin No. 136. p. 179-80. June. Listed above title as “Press
Bulletin No. 141–Dairy and Animal Husbandry Dept.” May
23, 1905. [1 ref]
• Summary: The addition of 20% ground soybeans to the
rations produced good results. The ration which produced the
greatest gain per 100 lb of feed was 80 lb of kafir-corn meal
plus 20 lb ground soy-beans. Only 438.2 lb were needed to
produce 100 lb gain. This feed was also the least expensive
($3.37) per 100 lb of feed.
The second best ration was a mixture of 80% ground
corn plus 20% ground soy-beans. Note 1. This is the earliest
document seen (Feb. 2002) that mentions soybeans as a feed
for “swine.”
Note 2. This is the earliest English-language document
seen (Sept. 2006) with the word “soy-bean” or (“soy-beans”)
in the title.
578. Wheeler, H.J.; Adams, G.E. 1906. A comparison of
nine different phosphates upon limed and unlimed land
with several varieties of plants. Rhode Island Agricultural
Experiment Station, Bulletin No. 114. p. 115-37. June. See p.
122, 131, 132, 134. [1 ref]
• Summary: Front cover title: “A test of nine phosphates
with different plants.”
Page 122: “5. Soy bean (medium green), 5 rows; 3 feet
apart. Planted on May 22.
“6. Beans, white podded ‘Adzuki’ (Phaseolus mungo
var.), 5 rows; 3 feet apart. Planted on June 7.
“7. Pea (Perfect), 5 rows; 3 feet apart. Planted on June
16.
“8. Hubbard squash, 3 rows; 6 feet apart. Planted on
June 6...”
A table (p. 131) shows the yields of the Medium Green
Soy Bean, cut and weighed green, using 10 different types of
phosphate and different weights of lime.
Page 132: “The soy bean is a legume which can thrive
quite well upon soil so acid and so deficient in carbonate of
lime that beets, spinach, lettuce, onions, and certain other
varieties of plants can not be grown successfully. These two
factors help to explain its ability to utilize certain phosphates
under conditions where the beet was a practical failure.”
Summary and comments (p. 134): “The foregoing is
an account of the experience with nine different phosphatic
manures in the years 1900 and 1901. In all cases a very large
application of nitrate of soda and muriate of potash was
made.”
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“With the pea, oat, summer squash, crimson clover,
Japanese millet (on the unlimed land), golden millet, whitepodded Adzuki bean, soy bean, and potato (on the unlimed
land) floats gave very good results; but with the flat turnip,
table beet, and cabbage they were relatively very inefficient,
notwithstanding that much more phosphoric acid had been
applied in the floats than in any other of the phosphates.
“In the case of the pea, oat, summer squash, crimson
clover, Japanese millet, golden millet, cabbage, soy bean,
and potato the yields were less on the limed soil with than
without the raw Redondite. With but one or two exceptions
the yields were raised somewhat by its use on the unlimed
land.” Address: 1. PhD, Director of the Station, Chemistry
and Agronomy; 2. Associate, Agronomy. Both: Kingston,
Rhode Island.
579. Butz, George C. 1906. A test of commercial cultures
for legumes. Pennsylvania State College. Agricultural
Experiment Station, Bulletin No. 78. 13 p. July.
• Summary: “Introduction: The beneficial effects of
growing leguminous crops upon farm land by increasing
the fertility of the soil have been known to scientists and
farmers for many years, but a scientific explanation of
the fact was not made until 1886, when Helriegel [sic,
Hellriegel], at a meeting of scientists at Berlin, asserted
that legumes unquestionably obtained nitrogen from the
atmosphere and thereby increased the nitrogen supply in
the soil. This discovery was supplemented two years later
when, with Wilfarth, he demonstrated that nodules upon
the roots of legumes were essential agents in helping the
plants to obtain nitrogen from the air. These nodules had
been observed by botanists and other writers upon plant
life and various opinions were expressed as to their cause,
nature and function, but the first to discover bacterial life in
these swellings was Woronin who, in 1866, advanced the
theory that the minute organisms he found were the cause
of the nodules. Subsequently the investigations of Lawes
and Gilbert in England, Atwater and Woods in America,
and many others, have verified the observation made by
Helriegel, Wilfarth and Woronin. Atwater and Woods were
the first to demonstrate by sand culture of vetch that these
plants will thrive in a nitrogen-free medium if inoculated
with the nodule-forming bacteria, but will die early if not
inoculated, thus proving the direct effect of these bacteria in
the soil.
“These bacteria are single-celled organisms somewhat
closely allied to the ‘yeast plant.’ They gain entrance to the
roots of legumes through root-hairs and under favorable
conditions multiply very rapidly, causing the formation
of the characteristic nodules. It is here that the bacteria
exercise their power of taking the nitrogen of the soil air and
combining it with other elements from their own tissues. As
these bacteria die with almost the same rapidity that they
originate the host plant dissolves and absorbs the combined

nitrogen of the organisms and thus profits by the presence of
bacteria in its roots.”
“To introduce the proper bacteria into soils where
the nodules do not form, a practice has sprung up both in
Europe and in this country, of transferring soil from a field
producing nodules abundantly and scattering it over the land
to be inoculated at the rate of a bushel to an acre. But this
practice is not always attended with success. The objections
raised against this method of inoculation have been that it is
laborious and expensive to handle such a large quantity of
material and that obnoxious weed seeds and plant diseases
are introduced into new fields.
“To overcome these objections Professor G. Nobbe, of
Tharandt, Germany, prepared pure cultures of the bacteria
and transferred them to tubes or bottles of a nutrient jelly.
These cultures were called ‘nitragin,’ and were distributed
in Europe and America. The results obtained by the use
of nitragin were not always favorable; in this country in
particular, they were more commonly unfavorable. This
preparation is no longer manufactured.
“In 1904 Dr. George T. Moore, in charge of the
Laboratory of Plant Physiology of the U.S. Dept. of
Agriculture, devised a method of distributing the specific
bacteria in a dry state upon absorbent cotton. The method
was tested by distributing material free of charge to many
farmers throughout the United States, and many favorable
reports obtained in this way were published. In the Century
Magazine of October, 1904, a popular article prepared by
G.H. Grosvenor, exploiting the ‘new discovery’ of Dr. Geo.
T. Moore, aroused a widespread interest in the ‘vestpocket
fertilizer.’
“About this time the National Nitro-culture Company,
of West Chester, Pennsylvania, began advertising and selling
cultures of bacteria prepared according to Dr. Moore’s
method, charging $2.00 for a quantity sufficient to inoculate
seed for one acre of land.
“The New York Agricultural Experiment Station, at
Geneva, in the spring of 1905, made a bacteriological study
of these commercial cultures and found that they were
‘worthless for practical purposes’ and condemned, not the
principle of inoculation, but the method of distributing the
bacteria upon dry cotton.
“The test of cultures from the same firm now reported
in this bulletin, further condemns the use of this method for
distributing bacteria.” A table (p. 8) shows that when soy
beans were inoculated with “nitro-culture,” no nodules were
produced in either sand or soil.
580. SoyaScan Notes. 1906. USDA Bureau of Plant Industry,
structure and scientific staff on 6 Sept. 1906 (Overview).
Sept. 6. Compiled by William Shurtleff of Soyfoods Center.
• Summary: Pathologist and Physiologist, and Chief of
Bureau, Beverly T. Galloway.
Pathologist and Physiologist, and Assistant Chief of
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Bureau, Albert F. Woods.
Sections:
Pathological Investigations.
Physiological Investigations.
Taxonomic Investigations.
Agronomic Investigations.
Horticultural Investigations.
Seed and plant introduction Investigations.
Special Laboratories, Gardens, and Farms. Editor: J.E.
Rockwell.
Chief Clerk: James E. Jones.
Seed and Plant Introduction and Distribution: Scientific
Staff.
A.J. Pieters, Botanist in Charge.
David Fairchild, Agricultural Explorer, in Charge of
Foreign Explorations.
W.W. Tracy, Sr. Superintendent of Testing Gardens.
John E. W. Tracy, Assistant Superintendent of Testing
Gardens, in Charge of Congressional Seed Distribution.
O.W. Barrett, Assistant.
George W. Oliver, Expert.
C.V. Piper, Agrostologist, in Charge of Forage-Crop
Investigations.
J.M. Westgate, Assistant Agrostologist, in Charge of
Alfalfa and Clover Introduction.
W.W. Tracy, Jr., Assistant Botanist.
Frank N. Meyer, Agricultural Explorer.
Charles F. Wheeler, Expert.
A.B. Connor, Special Agent.
Nickolas Schmitz, Special Agent.
John H. Tull, Special Agent, in Charge of Matting-Rush
Investigations
Harold T. Nielsen, Scientific Assistant in Agronomy.
Source: USDA Bureau of Plant Industry–Bulletin No.
92. Issued Sept. 6, 1906. See page 2.
581. Wilcox, E.V. 1906. Farm animals: horses, cows, sheep,
swine, goats, poultry, etc. New York, NY: Doubleday, Page
and Co. 357 p. Oct. Illust. 23 cm. Series: The Farm Library.
• Summary: Contents: 1. The horse. 2. The mule. 3. Beef
cattle. 4. The dairy cow. 5. Pigs. 6. Sheep. 7. Poultry.
Soy is mentioned on pages 116, 126, 155, 157, 163-64,
168, 199, 206-07, 212, 214, 218, 220, 247, and 248.
In Chapter 3, “Beef cattle,” we read (p. 116): “Soy-bean
meal. This is used in increasing quantities in parts of the
South. Along with other similar legumes it has the advantage
of improving the soil and on this account has received more
attention of late years in the South. In Kansas soy-bean meal
was scattered over the other grains in the feeding boxes to
the extent of one-half pound per head at first and this amount
was gradually increased to a maximum of four pounds per
day. The meal when fed in rations of this size proved to be
too laxative and had to be reduced to one pound. On account
of its pronounced laxative effect the use of soy-bean meal

was discontinued as a part of the steer ration in Kansas.”
Page 126: “Soy-bean silage in a ration of twenty-five to
thirty pounds daily is an excellent feed for wintering calves
with an additional grain ration of one to two pounds cotton
seed meal and five pounds corn.”
In chapter 4, “The dairy cow” (p. 148-94) we read
(p. 154-55): “There are obviously two ways to obtain this
protein, either through purchasing nitrogenous feeding stuffs
such as bran, cotton seed meal, middlings, linseed meal,
gluten meal, oats, peas, etc., or by the use of leguminous
forage plants such as alfalfa, clover, cowpeas, vetches, soybeans, field peas, etc.”
Page 157: “In all cases where a direct comparison has
been made of the value of carbonaceous and nitrogenous
rations for dairy cows the latter have given the best results.
For this reason it is always desirable to balance corn or Kafir
corn with some other grain or with alfalfa or some other
leguminous forage plant. When corn is worth ten cents per
hundred pounds, barley is worth ten cents, cowpeas fifteen
cents, cotton seed meal twenty-eight cents, soy-bean meal
twenty-three cents, wheat bran ten cents, wheat middlings
twelve cents, linseed meal twenty-two cents, and other grains
in proportion. Gluten meal is a product obtained from corn in
the manufacture of starch and is highly nitrogenous.”
Page 164: “One of the most important items of economy
in the production of milk is, therefore, the substitution
wherever possible of home grown crops in the form of
leguminous forage plants for high-priced purchased grain
foods. As already indicated, alfalfa is not the only valuable
leguminous forage plant, but red, white and crimson clover,
cowpeas, vetches, soy-beans, velvet beans, Canada field
peas, etc., may be used for this purpose.”
And, concerning soiling (p. 164): “In a system of
rotation it is necessary to use a number of different crops
such as rye, crimson clover, oats, peas, soy-beans, wheat,
cowpeas, millet, corn, barley, sorghum. As compared with
pasture, it has been found that three to five times as much
material can be obtained from an acre of ground by the
soiling system as from pasturing.”
Page 168: “Corn is, of course, the chief silage, and in
most instances is the only plant concerned when silage is
spoken of. It may, however, be combined in the silo with
cowpeas or soy-beans and when this has been done the
feeding value of the mixture is greater than that of corn
alone, ton for ton.”
Chapter 5, “Pigs” (p. 195-237), in the section on
“Feeding hogs” states (p. 199): “In pork production,
therefore, we have corn as the chief grain mixed with some
other grains such as barley, peas, cotton seed meal, wheat,
bran, middlings, soy-beans, etc. to balance the ration, various
kinds of coarse forage like alfalfa hay, clover hay, pasture
(both leguminous and non-leguminous), roots and fruits, and
various waste materials, skim milk and animal feeds.”
Pages 206-07: “Soy-beans are excellent for pigs when
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mixed with corn in the proportion of one to two. On account
of their high protein content this proportion of soy-beans is
sufficient to balance a ration of corn in a very satisfactory
manner. In the test where soy-beans were compared with
middlings the greatest gain was made on a ration containing
one-third soy-bean meal and two-thirds corn meal. As
compared with an exclusive corn ration, the pigs fed the
ration mixed in the proportion just mentioned made gains
twice as great. At the same time it required only three
hundred and ten pounds of mixed soy-bean and corn meal
to produce one hundred pounds of pork, while on corn meal
alone five hundred and fifty-seven pounds were required. The
importance of balancing rations in this manner is, therefore,
apparent.”
Page 212: “The only objection to peanut and chufa
pasture is that the lard of hogs which are fed on these
materials is very soft. Canadian hog raisers depend on rape,
vetches, a combination of oats and peas, soy-beans, red
clover, alfalfa, artichokes, mangels, carrots, and turnips, as
pasture crops for pigs.”
Page 214: “Dwarf Essex rape, field peas, vetches,
soy-beans, alfalfa, and clover are valuable crops for the
production of pasture for hogs.”
Page 218: “Skim milk may not only be fed with corn
meal, but with any grain ration such as a mixture of corn and
wheat meal, soy-bean meal, linseed meal, gluten meal, or
animal feeds.”
Page 220: “We, thus, have other sources of protein for
adding to the grain to give strength and vigor to hogs during
the fattening period and to prevent them from getting off
feed. In some cases tankage does not give quite as favorable
results in pork production as middlings or soy-beans, but it is
ordinarily a very valuable and successful feed for pigs.”
Chapter 6, “Sheep” (p. 238-285) states: “Among
the feeds which may be used with corn, emmer deserves
considerable attention. This grain has been found to be
worth twenty-seven cents when corn is worth forty cents.
Soy-beans as a supplemental feed with corn are of great
effectiveness and show a feeding value somewhat superior to
corn. Gluten feed, gluten meal and various leguminous hays
may also be fed with corn to balance the ration.”
Page 248: “Soy-beans have been fed extensively to
sheep and with excellent results. The amount of grain
required for a pound of gain is much less in a ration
containing corn and soy-beans than in one containing corn
and oats. Wherever soy-beans can be grown successfully
they may well be used as a part of the grain ration for lambs
and old sheep.”
Note: Earley Vernon Wilcox was born in 1869. Address:
Ph.D., A.M., U.S. Dep. of Agriculture.
582. Abel, Mary Hinman. 1906. Beans, peas, and other
legumes as food (Revised ed.). Farmers’ Bulletin (USDA)
No. 121. 38 p. Nov. 15. See p. 35-36. [1 ref]

• Summary: Introduction (p. 7): “The word legume is
used by botanists to denote the one-celled two-valved seed
pod, containing one or more seeds, borne by plants of the
botanical order Leguminosae... The papilionaceous or
butterfly-shaped flowers and the pendent pods of the pea and
bean are familiar in every garden, while the ripened seeds
of the pea, bean, lentil, and peanut are among the standard
food stuffs offered in our markets. Taking the world over, the
legumes are, next to the cereals, the most valuable and the
most extensively used among vegetable foods.”
“Tofu is sometimes cooked in peanut oil before it is
eaten” (p. 13).
The section titled “The peanut (Arachis hypogæa) (p.
17-18) is identical to that in the 1900 edition of this Bulletin–
including the illustration of the plant.
Table 2 (p. 19), “Composition of fresh and dried
legumes compared with that of other foods,” gives values for
about 37 foods, including: Peanut butter: water 2.1%, protein
29.3%, fat 46.5%, carbohydrates 17.1%, ash 5.0%, and fuel
value per pound 2,825 calories.
Peanuts: water 9.2%, protein 25.8%, fat 38.6%,
carbohydrates 24.4%, ash 2.0%, and fuel value per pound
2,500 calories.
Page 20: Most legumes contain carbohydrates in place
of fat, yet the peanut is an exception, containing 40% fat or
more. “Peanut oil is extracted in large quantities and is an
important commercial product. It is spoken of on page 35.”
The section titled “Digestibility of peanuts” (p. 25-26)
states: “The peanut is remarkable among the legumes for
its large proportion of fat (39 per cent) and its resemblance
in taste and use to the true nuts, and, indeed, it is popularly
classed with the nuts. At present there is a good deal of
interest in nuts as food, and perhaps on this account peanuts
in the form of peanut butter (see p. 35) and in other forms
are used to a greater or less extent as articles of diet by
many families. That it is perfectly possible to provide a diet
in which the bulk of the protein is furnished by peanuts
or other nuts is shown by the results of some recently
published experiments carried on by Jaffa at the University
of California. The men studied lived in health on rations
composed largely of nuts and fruits, peanuts being used
in several cases. It should be borne in mind, however, that
experience does not indicate that a diet restricted to such
foods possesses the marked advantages which some of
its advocates have claimed. It is worth noting that in the
southern United States and other regions where peanuts have
been long cultivated they have not come to be staple articles
of diet but have remained food accessories for occasional
use.
“Few experiments have been made to show how
thoroughly peanuts are digested. In connection with his
investigations, Jaffa studied the digestibility of a ration made
up of peanuts and Japanese persimmons with small amounts
of a cereal breakfast food, olive oil, tomatoes, and milk. In
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round numbers, 87 per cent of the protein, 89 per cent of the
fat, and 90 per cent of the carbohydrates eaten were digested,
and 85 per cent of the energy of the ration made available.
When the daily fare consisted of peanuts, apples, and dates
with small amounts of other food as before, the coefficients
of digestibility were much the same. These figures would
indicate that the peanuts were quite thoroughly digested.
“There are many persons who find that roasted peanuts
eaten in any quantity are indigestible in the sense of bringing
on pain or distress. This is probably on account of their rich
concentrated character, though sometimes this distress seems
to be due to eating peanuts which are roasted until they are
very brown. It seems to be a fact that when peanuts are eaten
in connection with other food, as bread, the ill effects are
less marked. Furthermore, they should always be thoroughly
masticated.”
“In the section on “Baked beans, peas, and cowpeas”
(p. 33-34) is a subsection on “Roasting: While roasting is
almost the only method in use among us in the preparation
of the peanut, it is perhaps never applied in the United States
to the other legumes. The pea and the lentil are roasted in the
Mediterranean countries and form there a regular article of
food. In India peas are parched in hot sand. For a people who
possess only primitive cooking appliances, roasting certainly
has the advantage over boiling. Just as a quantity of peanuts
may be roasted with a handful of charcoal, while at least two
hours of stewing are needed to soften them, so the chick-pea,
as found by experiment, can be parched over coals in a few
moments and thus made edible. The taste reminds one of pop
corn and roasted chestnuts. A slight bitterness is present, due,
probably, to the skin, which does not slip off in roasting, as
does the skin of peanuts. When this skin is removed before
roasting, as it may be by a half hour’s soaking, the product is
improved.
“Although these roasted legumes may not be needed as
an addition to our bill of fare, it is easy to see how valuable
they may be to the Arab who toils over arid plains or to the
native of India in his mountain journeys.
“Our common split pea is also palatable, when parched.
Parched peas are too hard for any but the strongest teeth, and,
as used in India, they are ground and cooked after parching.
The roasted chick-pea is also used as a substitute for coffee.
The roasted peanut is spoken of later.”
The section titled “Peanuts and preparations” (p. 35-36)
states:
Of the 4,000,000 bushels of peanuts raised annually
in this country 3,000,000 bushels are used roasted. The
remainder of the crop and the peanuts of an inferior grade
go to the confectioner and appear in peanut candy and
other confections. Therefore at present the peanut, as used
among us, is hardly to be considered a food, but, as already
said, only as a food accessory or luxury. It is quite possible,
however, that this highly nutritious and cheap product of our
Southern fields may come to be used in more ways than it

is at present, and especially in combination with other food
materials.
“Peanut butter–The roasted peanut ground into an oily
meal has somewhat the consistency of butter and is now
marketed under the name of peanut butter. Salt is perhaps
quite generally added during the process of manufacture.
Water is also sometimes added–usually before serving.
Peanut butter is used like other butter to spread on bread,
for the making of sandwiches, and in the preparation of a
number of made dishes. Many persons like its flavor when
it is fresh and of good quality, and it seems fair to say that
the use of this and other sorts of nut butter is growing. As
regards composition, peanut butter, which is essentially
the ground roasted peanut, contains more protein and less
fat than ordinary butter. Little is known regarding the
digestibility of peanut butter, but the fine grinding would
naturally seem to be of an advantage. Judged by Jaffa’s
experiments with a ration containing peanuts, it would be
well digested. (See p. 25.)
“Peanut oil–At present the American peanut crop is
not large enough to more than supply the roaster and the
confectioner, hence the expressing of oil from the peanut
has never become established here, but in Europe large
quantities of the African-raised nut are used for this purpose.
The shelled nuts contain from 30 to 50 per cent of oil. The
oil is said to be of fairly good flavor, but inferior to olive oil.
In 1899 some 80,000 tons of the nuts were used in Marseille
alone for oil making. The unhusked nuts are passed between
a pair of rapidly revolving grooved rollers and the shells and
red inner skins are then removed by a winnowing process
with the use of air currents and oscillating sieves. The
cleaned kernels are ground and then enveloped in fibrous
mats and pressed to extract the oil.
“According to Brannt, ‘the first cold pressure yields
16 to 18 per cent of very fine table oil. The residue is then
broken up, moistened with water, and again cold pressed,
yielding 7 to 8 per cent of more or less valuable oil, used for
table purposes and burning. The residue from this is heated
and then pressed, giving 7 to 8 per cent more oil, unfit for
table use, but used for soap and lubricating.’ The finer grades
of oil are sold as salad oil alone or mixed with olive oil.
“Peanut cake–When the oil has been pressed from the
ground peanut, the mass remaining, called oil cake, is used
for fattening cattle. Some experiments have also been made
as to its food value for human beings. Containing, as it
does, 47 per cent of protein and 9 per cent of fat and starch,
and costing about 5 cents a pound, this food attracted the
attention of German scientists. The oil cake was broken
up and cooked a long time in water and eaten as a soup or
porridge in a hospital. Most of those who tried it ate it with
apparent relish, not once only, but again and again. No effort
seems to have been made to ascertain to what extent it was
digested, and the use of the cake does not seem to have
passed the experimental stage.”
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583. Spillman, W.J. 1906. A successful hog and seed-corn
farm. Farmers’ Bulletin (USDA) No. 272. 16 p. Dec. 15. See
p. 11-13.
• Summary: The section titled “Soy beans” (p. 11-12)
explains that soy beans were introduced into a cropping
system for hogs since “there was a need for a crop that could
be planted in late spring or early summer and yet fit into the
general farm scheme. Several crops were tried, and a variety
of soy bean known as the ‘Yellow Dwarf’ was selected as
most suitable for the purpose.” Details of the cropping and
feeding system are given.
The section titled “Feeding value of each crop” (p. 13)
begins: “Mr. Rowe believes that when fed without waste a
bushel of corn will produce 10 pounds of increase in live
weight in hogs; an acre of clover, 400 pounds; and an acre
of soy beans, 600 pounds. This agrees fairly well with the
best estimates...” Address: Agriculturist in Charge of Farm
Management Investigations, Bureau of Plant Industry.
584. Mooers, Charles A. 1906. The soils of Tennessee: Their
chemical composition and fertilizer requirements. Tennessee
Agricultural Experiment Station, Bulletin 19(4):47-89. Dec.
Whole no. 78. See p. 78-79, 81.
• Summary: In the section titled “Crop rotations for
Tennessee,” subsection 11 on “Pasture for hogs–Two-year
rotation” (p. 79) uses rape, sorghum, barley, and soja bean or
cowpeas (allowed to ripen).
In the section titled “Fertilizer formulas,” subsection 3
on “Cowpeas, soja beans, clover, etc.” (p. 81) calls for 300
lbs. acid phosphate and 50 lbs. muriate of potash.
Note: This is the earliest English-language document
seen (Oct. 1999) that uses the term “acid phosphate”
(a fertilizer) in connection with soja beans. This was
later renamed “superphosphate.” Address: Chemist and
Agronomist, Knoxville, Tennessee.
585. Wiancko, A.T. 1906. Soy beans and cow peas. Purdue
Newspaper Bulletin No. 128. *
• Summary: This hard-to-find Bulletin is reprinted in full
in The Indiana Farmer (12 May 1906, p. 3). Address:
Agriculturist.
586. Billings, George A. 1906. Report of the Dairy
Husbandman. New Jersey State Agricultural Experiment
Station, Annual Report 26:333-90. For the year ending Oct.
31, 1905. See p. 335, 370-71.
• Summary: Section II, titled “Forage crops, 1905” (p. 335)
summarizes the results: “Variety experiments with cow peas
and soy beans indicate that several varieties of cow peas will
mature seed in this region in a favorable season, and that the
soy beans will mature in a much shorter season.”
The section titled “Variety tests with soy beans” (p.
370) states: “The seed of four varieties, namely, Early

Black, Medium Yellow, No. 12400, Medium Yellow, No.
12399, and Light Medium Green, were received from
the Department of Agriculture, Washington, D.C., and
planted June 15 [1905]...” Yields were as follows: (1) Early
Black–4.7 tons/acre of green forage and 16.5 bushels/acre of
seed; (2) Medium Yellow, No. 12400–6.2 tons/acre of green
forage and 24.5 bushels/acre of seed; (3) Medium Yellow,
No. 12399–3.9 tons/acre of green forage and 21.5 bushels/
acre of seed; (4) Light Medium Green–4.9 tons/acre of green
forage and 19 bushels/acre of seed. The feeding experiments
were conducted between Dec. 1904 and May 1905. A fullpage photo (p. 371) shows a field of Light Medium Green
and Medium Yellow soy bean plants.
Note: This is the earliest (and only) document seen
(Aug. 1999) that mentions the soybean variety Light Medium
Green. Address: B.Sc., Dairy Husbandman, New Brunswick,
New Jersey.
587. Henderson (Peter) & Co. 1906. Farmers’ manual (Mailorder catalog). New York, NY. 45 p. 28 cm.
• Summary: In the section titled “Farm seeds,” page 34,
which is devoted entirely to soja beans, is identical to the
corresponding page in the 1904 edition of this manual.
On the cover is a smiling, white-haired man wearing a
hat and rimless glasses, and holding a huge ear of “Long’s
champion yellow dent corn.” On page 1 is a new company
motto: “’Blood will tell’ in seeds... as well as in animals.”
“Henderson’s superior farm seeds are grown from pedigree
strains and produce superior crops. Procurable only from
Peter Henderson & Co., New York.” The company president
is Chas. Henderson. “Our warehouses (250,000 bushels
capacity), being especially equipped with the most modern
seed-cleaning machinery...”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
588. Henderson (Peter) & Co. 1906. Everything for the
garden (Mail-order catalog). New York, NY. 186 p. 28 cm.
• Summary: In the section titled “Farm seeds (p. 64), in the
center of the page, is an illustration of a soja bean plant with
a cluster of pods in the upper left corner. On a banner is
written “Henderson’s Early Soja Bean.”
To its left is expanded coverage of the soja bean and a
new variety for this catalog: “Early Green Soja Bean. This
variety produces enormous crops as far north as Canada, and
will ripen its seeds even in Massachusetts. It grows about
4 ft. high and yields ten to twenty tons of green fodder per
acre, or 20 to 40 bushels of Beans.
“It is a valuable leguminous plant for the farmer and
dairyman for either green or cured fodder or grain. It is
especially valuable for ensilage in combination with fodder
corn or Japanese Millet, thus furnishing a complete balanced
ration with an agreeable aromatic flavor, and is greedily
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relished by cattle. It increases the milk and butter and fattens
the stock. The grain is also exceedingly nutritious, ranking,
when ground, even higher than cotton seed or linseed meal
for feeding cattle, hogs, or other stock. 3 lbs. of Soja Bean
meal added to the grain ration of milch cows produces a rich
milk.
“Soja Beans are great soil enrichers, adding humus and
fixing nitrogen from the air. The seed may be planted as soon
as the soil is warm–a little later than corn–in rows 30 inches
apart, 6 to 8 seeds to the foot, requiring 3 pecks per acre.
(See cut).
“Price, 10¢ lb., $1.25 pk. [peck], $4.00 bushel (of 60
lbs.); 10-bush. @ $3.90 per bush.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland.
Note: This is the earliest English-language document
seen (March 2003) that uses the term “fixing nitrogen” (or
“fix nitrogen”) or “fixing nitrogen from the air” in connection
with soybeans. Address: 35 & 37 Cortlandt St., New York.
589. Humphrey, Geo. C.; Fuller, J.G. 1906. Soy beans versus
wheat middlings as a supplement to corn meal for growing
and fattening pigs. Wisconsin Agricultural Experiment
Station, Annual Report 23:33-41. For the year ended June 30,
1906.
• Summary: “This article is a report of the third trial
conducted to compare the value of soy bean meal and wheat
middlings as a supplement to corn meal for growing and
fattening pigs. Experience has taught that corn alone is not a
good ration for pigs.”
Summary: “Soy bean meal is from 8 to 10 per cent
more valuable than wheat middlings for economical pork
production when the cost of the two feeds is the same. Soy
bean meal mixed with corn meal in the proportion of 1:2,
produces greater gains than wheat middlings and corn meal
fed in the same proportion... For firmness, fine grain, and
texture of flesh, and even distribution of fat and lean, the
ration of wheat middlings and corn meal is superior to that of
soy beans and corn meal.” Address: 1. Animal Husbandry; 2.
Assist in Animal Husbandry. Both: Madison, Wisconsin.
590. Farmers’ Bulletin (USDA). 1906. Experiment station
work, XXXIII. No. 244. 32 p. See p. 8-10.
• Summary: The section titled “Root nodules as affecting
the composition of soy beans and cow peas” (p. 8-10)
is a summary of: Smith, C.D.; Robison, F.W. 1905.
“Observations on the influence of nodules on the roots upon
the composition of soy beans and cowpeas.” Michigan Agric.
Exp. Station, Bulletin No. 224. p. 125-32. May. Address:
Washington, DC.
591. Winton, A.L. 1906. Diabetic foods. Connecticut
Agricultural Experiment Station, Annual Report 30:153-65.
For the year 1906.

• Summary: This article begins: The necessity of excluding
so far as possible from the diet of diabetic patients sugars and
substances, such as starch and dextrin, yielding sugar with
the digestive juices, had led to the introduction of saccharine
and other coal-tar derivatives and preparations containing, or
purporting to contain, no starch or starch derivatives,...”
“Not only all of the cereal grains but also most of the
seeds of the legumes... contain large amounts of starch and
must be avoided by diabetics; the soja or soy bean, however,
is a striking exception as it contains, when ripe, no true
starch, or only traces. This leguminous seed is an important
food in Japan and is being used in this country for the
manufacture of meal for the use of diabetics. Two analyses of
soja bean meal [whole soy flour] are given in Table XVI, pp.
156-157.”
This table lists and analyzes about 45 diabetic foods
made by about 12 companies. Only three products clearly
contain soy; the first two (p. 156-57) are both named Soja
Bean Meal made by the Theo. Metcalf Co. in Boston,
Massachusetts; one contains 5.5% starch and the other
7.63% starch. The first product contains 19.06% fat and
is thus a whole (full-fat) soy flour; this table contains the
earliest analysis seen of whole soy flour. The third product
(p. 164) is a homemade “Soja Bean Meal Biscuit (Muffins
or Popovers)” made from Metcalf’s Soja Bean Meal. Made
with 1 cup cream, 2 eggs, baking powder, and salt, plus
Soja Bean Meal, it contains (on an as-is basis) 27.6% water,
5.33% ash, 16.71% protein, 1.55% fiber, 12.84% nitrogenfree extract [non-fiber carbohydrates], and 35.91% fat. Note:
This is the earliest English-language document seen (Nov.
2013) that uses the term “soja bean meal” to refer to whole
soy flour.
“The peanut, another leguminous seed, although very
rich in oil, contains about 11 per cent. of starch, sugar, and
dextrin, of which about half is starch.” Most of the nuts,
including almonds, “since they contain no starch and only
small amounts of sugar and dextrin but are rich in protein
and oil, are valuable additions to the diet of diabetics.
Almond meal is used in the preparation of various biscuits
and bread substitutes.”
The table (p. 156-59) also contains many gluten
products, together with their manufacturers and nutritional
composition. Diabetic products made by Battle Creek
Sanitarium Food Co. (Battle Creek, Michigan) are: 40%
Gluten Flour, 40% Gluten, 40% Gluten Biscuit, Potato
Gluten Biscuit, and Pure Gluten Biscuit. Diabetic products
made by the Sanitas Nut Food Co., Ltd. (New York) are:
Sanitas Nut Butter, Nuttolene, Almond Butter, and Protose.
Nutritional analyses of each of these products are given.
This table shows that The Health Food Co., New
York, makes (p. 156): Flour and meal–Glutosac Flour, 35%
proteids. Protosac Flour, 40% proteids. Pure Washed Gluten
Flour, 85% proteids, 6% carbohydrates, 9% water. Almond
meal. Bread, biscuit, rusk, etc.–No. 1 Proto Puffs, 78.86%
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protein, 6.71% starch. Salvia Sticks. Protosac Bread, 40%
protein, Glutosac Bread, 35% proteids. Plain Glutosac
Wafers, 33% proteids. Glutona, 35% proteids. Glutosac
Zweiback [sic], 35% proteids. Glutosac Butter Wafers, 35%
proteids. Protosac Rusks, 40% proteids, Glutosac Rusk, 35%
proteids. Diabetic Biscuit, 40% proteids.
Note: Kate G. Barber, PhD, is also a chemist in the
station’s Analytical Laboratory. She and Andrew Winton
were later married. Address: PhD, Chemist in charge,
Analytical Lab., New Haven, Connecticut.
592. Winton, Andrew Lincoln; Moeller, Josef. 1906. The
microscopy of vegetable foods: With special reference to the
detection of adulteration and the diagnosis of mixtures. New
York, NY: John Wiley & Sons. xvi + 701 p. Illust. Index. 24
cm. [49* ref]
• Summary: This book, containing 589 superb illustrations
by the authors, is divided into ten parts including: II. Grain:
Its products and impurities. III. Oil seeds and cakes. IV.
Legumes. V. Nuts. VIII. Alkaloidal products and their
substitutes (incl. coffee, cocoa bean, kola nut, tea, and
tobacco).
In the part on Legumes, the section titled “Analytical
key to leguminous seeds” (p. 235-37) includes the soy bean.
The section titled “Soy bean” (p. 248-49) has the following
contents: Introduction. Histology: The spermoderm
(S) (palisade cells {pal}, column cells {sub}, spongy
parenchyma {p}), an endosperm (E, consisting of aleurone
cells and compressed cells), and embryo or cotyledon (C,
with epidermis {ep} and aleurone cells {al}). Diagnosis:
“The absence of starch, the presence of long (35-50 μ)
I-shaped column cells readily isolated from the surrounding
tissues, and the presence of an endosperm layer (E), furnish
ready means for the identification of this seed.” Bibliography
(8 refs). An excellent illustration by Winton (p. 248) shows
the outer portion of the soy bean seed in cross section, with
each of the layers (X 160 magnification).
Note 1. This is the earliest document seen (Jan. 2016)
concerning the detection of soybeans or soy protein in
mixtures.
Note 2. This is the earliest English-language document
seen (Oct. 2004) that uses the term “embryo” in connection
with soy-beans. In a soy bean seed, the embryo and
cotyledon appear to be the same.
The section on coffee has a subsection on coffee
substitutes and adulterants (p. 435-38), with a long
bibliography. Soja beans are listed as one of the many
seeds most commonly used. Although the names and main
ingredients of many commercial European and American
coffee substitutes are given, none contain soy. The most
popular ingredients seem to be chicory root, barley, and
figs. Peanuts and Cyperus esculentus are each used in one
product.
This book also discusses: Linseed (p. 202-05). Hemp

seed (p. 212-17). Gluten flour, feed and meal (p. 54, 96).
Legumes (general, p. 235-37). Adzuki bean (Phaseolus
Mungo var. glaber Roxbg.; p. 241). Yellow lupine, white
lupine, and blue lupine (p. 253-55). Almond (whole nuts,
paste, cake, shells, coffee substitute; p. 333-37, 436). Peanut
(p. 266-73).
Note 2. Andrew L. Winton lived 1864-1946. The
Preface begins: “The development of vegetable histology,
both as a pure and an applied science, has been largely in
the hands of continental [European] investigators.” There
is extensive German- and French-language literature, but
little in English. It explains that this book was written with
the collaboration of Dr. J. Moeller, author of Mikroskopie
der Nahrungs- und Genussmittel (2nd ed.). “It is with the
deepest gratitude that the writer acknowledges this generous
coöperation of his honored teacher and friend. Had it not
been for Professor Moeller’s unselfish aid, the writer would
never have undertaken investigations in this field, much
less a comprehensive treatise.” Address: 1. PhD, in charge
of the Analytical Lab., Connecticut Agric. Exp. Station,
New Haven, Connecticut; Instructor in proximate organic
analysis, Sheffield Scientific School, Yale Univ.; 2. Prof. of
Pharmacy, and head of the Pharmacological Inst., Univ. of
Graz [Styria, Austria-Hungary].
593. Meyer, Frank N. 1907. Re: Manchuria, sprouting small
green beans. In: Letters of Frank N. Meyer. 4 vols. 19021918. Compiled by Bureau of Plant Introduction, USDA.
2444 p. Typed.
• Summary: Meyer wrote this letter from Newchwang,
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Manchuria, to David Fairchild at USDA in Washington, DC.
Page 310-11 (28 Jan. 1907). He made a hurried trip from
Mukden to Liaoyang and from there to Newchwang. “If you
find the opportunity, I wish you would take a part of No.
719a, those small green beans [probably mung beans], and
make a sprouting test with them. The Chinese way of letting
them germinate and sprout is this. They take an earthen jar,
pour the beans in it, take luke warm water and pour that over
the beans. Then put the jar in a warm place and let the beans
germinate, refreshing the water every twenty-four hours.
After these beans have made short roots, they pour them out
in wickerwork or reed-woven baskets and keep them in a
warm, dark place again, taking care not to let them shrivel
from want of moisture or of warmth, by sprinkling them
several times a day with warm water and keeping moist cloth
[sic] over the baskets to prevent cold air from injuring them.
After the sprouts are about 1½ inches long they are fit for
human consumption and they are hawked out in the streets,
being sold by weight.
“Now the most favorite way of eating them seems to be
this: lean pork is cut in small pieces, is fried with care, then
when it is nearly ready the bean sprouts are thrown into the
pan and the pork and sprouts are turned a few times only;
then at once it is thrown on the dishes and is ready for the
table. When putting a little vinegar or some soy sauce over it,
the taste is highly improved and I consider it one of the most
palatable dishes.
“Another way of serving which is more patrician is
as follows: The sprouts at a length of 1½ to 2 inches are
freed from their roots and seed lobes by means of cutting or
clipping them off. Then some cold pork or cold veal is cut
in long strips, only a few lines broad, the beans are steeped
in boiling water for a few minutes only, taken out and mixed
with the meat and by putting some salt, pepper, oil and
vinegar over it one obtains an excellent salad.” Address:
USDA Plant Explorer, China.
594. Lindsey, Joseph B.; Holland, E.B.; Smith, P.H. 1907.
Work in animal nutrition. Massachusetts Agricultural
Experiment Station, Annual Report 19:96-156. Jan. See p.
116.
• Summary: In 1903 and 1904 young sheep were fed
soybean fodder (Brook’s Medium Green), “grown upon a
twentieth-acre plat which had produced soy beans for two
years previously... The plants were fully podded and the
beans quite well developed, but the foliage was still green...
The soy bean fodder appears to be slightly less digestible
than that of other legumes, due in all probability to the tough,
woody stems which are characteristic of the plant.”
Note the low digestibility of the fiber (43.4%), and the
high digestibility of the protein (81.6%). Address: Ph.D.,
chemist (foods and feeding).
595. Snyder, Harry. 1907. Forage crops of high, medium

and low protein content. Minnesota Agricultural Experiment
Station, Bulletin No. 101. p. 225-56. Jan.
• Summary: The section titled “Soy beans” (p. 235-36)
begins: “Soy beans are generally considered too tender to
be grown in northern latitudes. However, on well manured
soil of southern slope they can be successfully grown.” A
table shows the composition of a sample from a plot used for
feeding sheep. The dry matter contained 19.82% protein and
2.18% fat.
The section titled “Corn fodder and soy beans” (p. 236)
states that this combination “has been proposed for silage
and soiling purposes. Soy beans are characteristically rich in
protein, and corn fodder in carbohydrates.” A mixture of corn
fodder and soy bean plants containing a larger proportion
of soy beans than of corn fodder showed a protein content
of 14.87 per cent, or about as much as is found in clover
hay. The soy beans alone contained 19.82 per cent and the
corn alone 9.54 per cent protein. Address: B.S., Agricultural
Chemistry and Soils, St. Anthony Park, Ramsey County,
Minnesota.
596. Piper, C.V. 1907. Re: Job offer at USDA. Letter to Mr.
W.J. Morse, 402 Huestis St., Ithaca, New York, Feb. 16. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: Prof. Thos. F. Hunt has
recommended you for a vacancy which we have in this
office. This position is on Arlington Farm adjacent to the city
here and will involve breeding work with the grasses and
legumes and also testing of a large number of miscellaneous
new forage plants. For the first year the position will pay
$900. I shall be very glad if you will write me directly
in regard to this matter and would appreciate further
information concerning your experience. It will be necessary
to have the appointee on the ground by March 15th.”
Note 1. This is the earliest document seen (Jan. 2017)
concerning William J. Morse and the U.S. Department of
Agriculture.
Note 2. This is the earliest English-language document
seen (Nov. 2003) that uses the word “breeding” (or
“breeder,” etc.) in connection with soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder #1–Morse, W.J.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
597. Morse, W.J. 1907. Re: Response to job offer at
USDA. Letter to Prof. C.V. Piper, Bureau of Plant Industry,
Washington, DC, Feb. 20. 2 p. Handwritten, without
signature.
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• Summary: “Dear Sir: Your letter of the 16th inst. at hand
and in reply to same would say that perhaps a brief account
of the nature of the work I have pursued here at the Cornell
College of Agriculture would give you the information you
desire.
“I received my preparatory training at Lowville
Academy [New York], taking the Latin-Scientific course.
I entered the agricultural college [at Cornell] in the fall of
1903. Outside of the prescribed course I have taken botany,
horticulture and agronomy.
“The courses in botany involved the comparative
morphology and physiology of plants; special morphology,
taxonomy, and adaptation of higher plants; organography and
identification of higher plants...; field crops dealing with the
history of production and cultivation, taking practice with
growing and dried specimens, including cereals, grasses,
clovers and other forage crops...”
“At present am doing thesis work upon the impurities of
grass and clover seeds. This work is in such condition now
that I will be able to finish it in from two to three weeks. This
thesis work is optional...”
Note 1. Two days after graduating from Cornell with a
Bachelor of Science in Agriculture degree, Morse went to
work for the U.S. Department of Agriculture (USDA) in the
Division of Forage Crops and Diseases, within the Bureau
of Plant Industry. It was just at this time that the Bureau was
planning to expand its research on soybean cultivation. At
the Bureau, Morse, then age 24, was assigned to work under
Dr. Charles Vancouver Piper (age 40), who was to have an

immense influence on the rest of his life.
Note 2. This is the earliest document seen (April 2012)
by W.J. Morse.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder #1–Morse, W.J.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: 402 Huestis St., Ithaca, New
York.
598. Moore, R.A. 1907. Division of Farm Crops: Plan
of work for the coming year. Wisconsin Agricultural
Experiment Station, Annual Report 5:145-70. Feb. See p.
165-67.
• Summary: Experiment No. 8 (p. 165-67) is titled “Soy
beans.” Some background on the crop is given, along with
planting instructions. Then a “Report Blank,” containing
22 questions, is provided so that each farmer who plans to
participate in the experiment may provide detailed feedback
on his results to the station. Questions include: Name of
experimenter. County and state. Date of planting soy beans.
Character of soil. What crop had been grown the previous
year? Yield per acre of marketable beans? Did you use any
bacteria-laden soil for inoculation purposes? Were nodules
noticeable on the roots of the soy beans at any time during
the growing period where such soil was used? Were they
noticeable where the soil was not used? Give in general way
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your opinion of soy beans as a seed and forage plant for
Wisconsin.
The section on soy beans begins: “The soy bean was
probably introduced into the United States from Japan about
fifty years ago and has been cultivated with success in the
southern states. In Japan it is used extensively as a human
food, but in this country it is grown for the seed, as a forage
plant, and as a soil renovator. As a forage its use as a soiling
crop is becoming recognized, by stockmen and dairymen,
as it withstands the drought exceptionally well and will give
a good cutting of green forage at the time when other feeds
are shriveled and wilted. Soy beans of the late variety gave
a cutting of 9.9 tons green forage per acre at the Wisconsin
Experiment farm in 1900 and yielded thirty-eight bushels
of seed beans per acre in 1902, and forty bushels per acre in
1903.” Address: Secretary, Madison, Wisconsin.
599. Wiancko, A.T. 1907. Results of cooperative tests of
varieties of corn, wheat, oats, soy beans and cow peas.
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 117. p. 367-94. Feb. See p. 390-91.
• Summary: “Introduction: The following pages present a
summary of the results of tests of leading varieties of corn,
oats, winter wheat, soy beans and cow peas conducted for the
Experiment Station by farmers in various parts of the state
during the past year.
“Cooperative experiments of this nature were begun in
a limited way in the year 1903, mostly in charge of young
men who had been students in the School of Agriculture. The
following year it was found that many other farmers desired
to join in the work and the number of experiments was
increased from year to year, as the funds available for the
work permitted, and last year sets of varieties of one or other
of the crops were sent to nearly 600 applicants representing
88 of the 92 counties in the state.
“The objects of these cooperative tests of varieties have
been to determine, by local tests, which varieties would give
the best results under the various soil and climatic conditions,
and to bring leading varieties to the notice of farmers under
conditions where each man could test their relative merits
to his own satisfaction. It was long known that the results of
variety tests conducted on the University Farm at LaFayette,
especially in the case of corn, were not applicable in many
other parts of the state owing to the great differences in local
conditions between widely separated sections. The second
year of the cooperative work showed clearly that, for corn
at least, the state must be divided into several sections, each
of which has its own particular requirements as to varieties
that will give satisfactory results. The map of the state on
page 384 of this bulletin shows the sections into which
the state had to be divided for the purpose of testing the
adaptability of varieties of corn. While the dividing lines are
not so definite as indicated, each section nevertheless has its
own peculiarities, except, perhaps, sections 11 and 12 which

present very similar conditions.”
The section titled “Results of tests of varieties of soy
beans” (p. 390-91) states that in 1906 some 56 tests of
soy bean varieties were conducted throughout the state
of Indiana. “Of these 47 consisted of the regular sets of
varieties and only 8 satisfactory reports were received.” Two
tables, which occupy a full page (p. 391), show the results
of satisfactory tests in northern and central Indiana, with the
name of each “experimenter,” his post office and county, the
varieties tested, and the yield for each variety (in lbs total dry
matter of the plants, and bushels of grain). The experimenters
in northern Indiana were G.W. Newcomer (Waterloo,
DeKalb Co.), T. Fouts [Taylor Fouts] (Camden, Carroll
County), and C.E. Hatch (Kentland, Newton Co.). Four
varieties were tested. The seed yields (in bushels per acre)
were: Ito San (30.4), Early Brown (31.6), Soy Bean 12399
(31.4), and Ogema [Ogemaw] (16.0). Average: 27.3. Note:
Fouts tested only three varieties: Ito San, Early Brown, and
“Soy Bean 12339.” Since he had the lowest yield for each
variety among the three growers who reported from northern
Indiana, his yields were not included when calculating the
averages.
The growers in central Indiana were W. Essig (Tipton,
Tipton Co.), C. Eichinger (Montmorenci, Tippecanoe Co.),
and the Experiment Station (Lafayette, Tippecanoe Co.).
Four varieties were tested. The seed yields (in bushels per
acre) were: Ito San (27.0), Early Brown (20.0), Ogema
(20.0), Dwarf Early Yellow (18.0).
The Medium Early Yellow does not appear in either
of these tables, but it is discussed on p. 390: “The Medium
Early Yellow is a late maturing variety and probably suitable
only to the southern portion of the state. At the Station it
ripens about October 20, or in about 150 days from time of
planting. It usually requires a severe frost to ripen it. The
freezing however, seems to do little harm to the quality of
the seed. This variety has relatively large plants, with long,
slender stems and branches, and an abundance of foliage,
making it the most suitable variety for feeding green of
making into hay.”
Note: This is the earliest document seen (Jan. 2005) that
mentions Taylor Fouts (of Camden, Carroll County, Indiana),
or any of the Fouts Brothers, in connection with soybeans.
This is also the earliest document seen (April 2001) that
mentions specific soy bean varieties grown by Taylor Fouts.
Address: Agriculturist.
600. USDA Bureau of Plant Industry, Inventory. 1907. Seeds
and plants imported during the period from December,
1903, to December, 1905. Nos. 9897 to 16796. No. 11. 255
p. March 15. Also titled USDA Bureau of Plant Industry,
Bulletin No. 97.
• Summary: Soy bean introductions: Glycine hispida.
11179-11180. “Miscellaneous seed on hand July 1, 1904.
Numbered to facilitate the keeping of record of distribution.
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“11179. Early black.
11180. Yellow.”
12399/12400. “From Amherst, Massachusetts. Received
thru the Hatch Experiment Station, December 28, 1904.
“12399. Grown from S.P.I. No. 9407.
“12400. Grown from S.P.I. No. 9408.”
13502/13503. “Seeds transferred April 15, 1905, from
the Office of Grass and Forage Plant Investigations to the
Office of Seed and Plant Introduction and Distribution.
“13502. Ogema [Ogemaw]. Received from Mr. Edward
E. Evans, West Branch, Michigan, May, 1904. (Agrost.
1992.)
“13503. Grown at Arlington Farm, 1904. (Agrost. 9123.)”
14952-14954. “From Shanghai, China. Presented by Mr.
Edward S. Little. Received in May, 1905.
“14952. Black.
“14953. Large yellow.
“14954. Small yellow.”
16789/16790/16796. “From Hangchow, China. Received
thru Mr. Frederick D. Cloud, United States vice-consul,
December 15, 1905.
“16789. Yellow. An oil bean.
“16790. Black. An excellent table bean.
“16796. Black.
“’All of these varieties are largely grown in China and,
as in the case of the yellow soy bean, are very valuable.
The black soy bean is extensively grown in the north for
forage purposes and constitutes the principal article of food
for horses, donkeys, and cattle. It is also a good table bean.
This bean mixed with “kaoliang” (sorghum) seed, chopped
grass, or straw, with a little bran, makes the very best horse
feed. Perhaps the “kaoliang” is the most highly prized of
all forage plants grown in China. No part of the plant goes
to waste. Two or three weeks before the plant matures and
the seed is ripe the farmer strips nearly all the blades from
the plant, ties them in bundles, allows them to cure in the
sun for a few days, and then stacks them away indoors. All
thru the winter these blades are keenly relished by horses
and donkeys. Then the seeds are gathered, combed out, and
marketed. Several varieties of alcohol and wines are made
from these seeds, and the deadly native drink “sam-shu”–at
least one variety of it–is made from “kaoliang” seed. The
seed makes excellent feed for stock of all kinds. The long
stalks are thrown on the thrashing floor, rolled flat by heavy
stone rollers, carefully cleaned of all particles of pith, and
woven into a great variety of mats and matting, suitable for
use on floors, for window shades, or for the roofs of native
houses and sheds. These stalks are also extensively used
for fuel by the farming class. It is a most valuable crop and
may be found thru-out all the northern provinces. Not grown
much as far south as Hang-chow.
“’The yellow bean (16789) is the “bean cake” bean so
extensively grown in the Manchurian provinces and is a most

valuable crop. May be grown southward, but flourishes best
in colder latitudes.’ (Cloud.)” Address: Washington, DC.
601. Piper, C.V. 1907. Re: Cowpeas and soy beans sent to
Indiana. Letter to Prof. A.T. Wiancko at Agricultural College,
Lafayette, Indiana, March 27. 2 p. Typed, without signature
(carbon copy). [1 ref]
• Summary: “Dear Prof. Wiancko: I am in receipt of your
letter of the 15th instant asking that we again supply you
with seed of several varieties of cowpeas.” “My assistant,
Mr. H.T. Nielsen, is going to devote the greater part of his
time this season towards gathering data on the cowpea
industry, especially as regards harvesting and threshing
and any suggestions you may have to offer, will be of great
assistance to him in prosecuting this line of work.”
“Bulletin #117 [titled “Results of cooperative tests of
varieties of corn, wheat, oats, soy beans and cow peas.”
Feb. 1907] from your Station has just reached us and I am
pleased to notice the results of cowpeas and soybeans tested
therein...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
602. Wiancko, Alfred T.; Fisher, Martin L. 1907. Soy
beans, cow peas, and other forage crops. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 120. p. 437460. March.
• Summary: Contents: Part I–Soy beans and cow peas.
Historical. Uses and value. Composition and digestible
nutrients. Culture. Cost of production. Results of tests
of varieties of soy beans (1903-1906), and cow peas.
Descriptions of varieties of soy beans and cow peas: Soy
beans (with the yearly and average yields in bushels per
acre over 4 years)–Ito San (21.0), Early Brown (21.5), Olive
Medium (14.6), Very Dwarf Brown (9.5), Ogemaw (11.3),
Medium Early Black (18.0), Early Black (14.8), Medium
Green (22.2), Medium Early Yellow (20.2), Hankow, Dwarf
Early Yellow, Soy Bean 12399.
The cost of producing soy beans and cow peas, acre
for acre, “will generally be very little different from that for
corn when the crops are planted in rows and cultivated. The
chief difference will be in the cultivation, which will be a
little higher on account of the closer spacing of rows. With
the proper machinery, other operations will cost about the
same as for corn. As to the value per acre, both crops should
generally compare favorably with corn.”
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Part II–Miscellaneous forage crop notes. Photos show:
(1) A patch of soy beans ready for threshing (title page). (2)
A full grown soy bean plant with roots (p. 440). (3) A man
standing in a field of soy beans, which are about 32 inches
high (p. 446). Tables show: (1) Results of experiments in
methods of planting soy beans for seed production, 19041906 (p. 445). (2) Results of soy bean variety test by yield,
1903-1906 (p. 451).
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Very Dwarf Brown.
Address: 1. B.S.A., Agriculturist; 2. B.S., Asst. Agriculturist.
603. Piper, C.V. 1907. Leguminous crops for green
manuring: Soy beans. Farmers’ Bulletin (USDA) No. 278. 27
p. April 3. See p. 19-21.
• Summary: Largely a favorable comparison with cow peas.
“Soy beans are adapted to a much wider range of climate
than cowpeas, being grown successfully even in Ontario
[Canada] and Massachusetts. As a forage crop soy beans
have some points of superiority over cowpeas, the hay being
somewhat easier to cure and richer in protein. The seed is
also cheaper than that of cowpeas, usually costing only twothirds as much.” Illustrations show (p. 19-20): (1) A soy
bean plant with an inset of enlarged pods (non-original; from
Carrière 1880). (2) Roots of soy bean plant with nodules (not
original). Address: Agrostologist, in Charge of Forage-Crop
Investigations, Seed and Plant Introduction and Distribution,
Bureau of Plant Industry, Washington, DC.
604. Wiancko, A.T. 1907. Re: Cow peas and soy beans in
Indiana. Letter to C.V. Piper, Agrostologist, Bureau of Plant
Industry, Washington, DC, April 6. 2 p. Typed, with signature
on letterhead. [1 ref]
• Summary: “Dear sir:–I have yours of the 27th. ultimo,
concerning cow peas, and the seeds you sent use were
received a couple of days ago.”
“The experiments reported in bulletin number 117, were
conducted on tenth acre plots of each variety, and harvesting
was in most cases done with a scythe, and thrashing with
a flail. In our work here we find an ordinary mower, with
a side-delivery attachment, a very satisfactory machine for
harvesting either cow peas or soy beans. Under separate
cover I am sending you a bulletin which gives our experience
with these crops in the last few years.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.

605. Corbett, L.C. 1907. Beans. Farmers’ Bulletin (USDA)
No. 289. 28 p. April 30. See p. 7.
• Summary: The following types of beans are discussed:
Broad beans (Vicia faba), kidney or haricot beans (Phaseolus
vulgaris), lima or sugar beans (Phaseolus lunatus), Dolichos
beans (“Two familiar examples of the Dolichos group
[genus Dolichos]... are known as the Hyacinth bean and the
Asparagus, or French Yard-Long, bean”), soy beans, scarlet
runner beans (Phaseolus multiflorus), velvet or banana beans
(Mucuna utilis), and cowpeas (Vigna sinensis).
“Soy beans.–The soy, or soja, bean (Glycine hispida),
while for generations known and much appreciated in Japan,
is a comparatively recent introduction into the United States,
and its cultivation has not as yet become general. In Japan
it is a valuable food for man as well as for stock, but in the
United States it has received little attention for purposes
other than the production of forage for cattle and swine. It is
destined, however, to become a very important agricultural
product in many sections of the United States, both as a grain
and forage crop.”
Note 1. This is the earliest English-language document
seen (April 2003) that uses the term “Hyacinth bean.” This is
also the earliest document seen (April 2003) published in the
USA that mentions hyacinth beans together with soybeans.
Note 2. This is the earliest English-language document
seen (Jan. 2009) that uses the term “sugar beans” to refer
to lima beans. Address: Horticulturist, in Charge of the
Arlington Exp. Farm, Bureau of Plant Industry [USDA].
606. Delwiche, E.J. 1907. Report on the northern substations for 1906. Wisconsin Agricultural Experiment
Station, Bulletin No. 147. 48 p. April. See p. 8-10, 39.
• Summary: Wisconsin has four Northern Sub-Stations
located near Ashland, Iron River, Bayfield, and Superior. The
Iron River Sub-Station, situated on red sandy soil, is in the
far upper northwest corner of Wisconsin at about 46.5º north
latitude. This is farther north than most soybeans are grown.
In section 1 titled “The experiments on sandy soils,–
Iron River” (p. 4+) the subsection on “Soy beans” (p. 8-10)
begins: “Soy beans were tried with two objects in view,–first,
to get a fodder crop rich in protein, and which furnishes a
good quantity of hay or grain the first season sown. Second,
to increase the supply of nitrogen in the soil.”
Soy bean hay was fed to horses in combination with
corn stover with good results. “It is not certain whether it
will be possible to ripen soy beans at this latitude... It is
likely that the soy bean may be used as a substitute for clover
in case the latter should fail to catch.
The section titled “Notes on green manuring crops”
contains a subsection on “Soy beans” (p. 39). “The crop
came up well but suffered from drought in the month of
July. It was also thought that the plants were suffering from
a lack of nitrogen, for they turned yellow in many places.
No nodules were found on the roots of the beans, although
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careful examination was made for them. It is evident the
soil needed inoculation.” Address: Superintendent, Northern
Wisconsin Agricultural Sub-Stations.
607. Moorhouse, L.A. 1907. Cowpeas and soy beans.
Oklahoma Agricultural Experiment Station, Bulletin No. 74.
22 p. April. [3 ref]
• Summary: Discusses: Adaptations of the crops to
Oklahoma conditions, their place in the rotation, their
importance to the stockman farmer, their chemical
composition, harvesting methods and machinery, cowpea
and soy bean yields (in tons of hay and bushels of grain).
“The following varieties of soy beans have been grown
successfully in sections of the country where the season is
much shorter than the growing period in Oklahoma: Medium
Green, Early White, Ito San, Medium Yellow, and Black (p.
12).
“In 1904 cowpeas and soy beans were grown side by
side in general farm work, not only on bottom land but also
on upland soil... The bottom land was seeded on May 5
and the upland on June 30 (p. 14-16). A table (p. 16) shows
cowpea and soy bean yields Soy beans yielded 9.90 and 9.45
bushels of seed per acre, and 0.70 and 0.61 tons of hay per
acre, for bottom land and upland areas, respectively.
An illustration (line drawing, p. 18) shows the “Miller
Bean Harvester,” courtesy of the LeRoy Plow Company,
LeRoy, New York. The text states: “Harvesting machinery
has undergone a remarkable improvement within the last
decade. Machines have been and are being constructed for
handling every crop of economic importance that is grown
upon the American farm today. To this end the bean harvester
has been evolved in order to enable the bean grower in the
northeastern states to handle his crop with greater ease. This
type of machine is efficient in its work and can be used to
advantage in harvesting the cowpea and the soy bean in the
south. There are at least ten or a dozen types of this machine
on the market at the present time and they can be purchased
at the nominal cost of $25.00.”
Concerning threshing: “The soy bean is not as brittle
as the cowpea, hence the grain can be threshed quite readily
with a machine...”
Summary (p. 21): “As forage crops, the cowpea and soy
bean should be given a conspicuous place in the rotation. The
grain and forage furnish nitrogenous material for the ration,
which is used in feeding the live stock of the farm.”
Note: The “Station Staff” are listed at the beginning of
the Bulletin. W.L. Burlison, B.S., is Assistant Agronomist. In
a 1943 letter Burlison wrote: “Personally I first worked with
soybeans in 1903 at the Oklahoma Station...” Note that the
soy beans in this study were first grown in 1904. Address:
B.S.A., M.S., Agronomist, Stillwater, Oklahoma.
608. Sydney Mail (Australia). 1907. Interesting experiments.
May 22. p. 1298, col. 2.

• Summary: Describes experiments at the West Virginia
experiment station in the United States to see if the flavour of
eggs could be improved by changing the feed. “... cow peas,
soy beans, peanuts, and sunflower seed” were among the
grains fed.
Note: This is the earliest document seen (June 2016)
concerning soybeans in West Virginia. This document
contains the earliest date seen (May 1907) for soybeans in
West Virginia. The source of these soybeans is unknown.
They were probably grown in West Virginia, but we cannot
be sure.
609. Ball, Carleton R. 1907. Soy bean varieties. USDA
Bureau of Plant Industry, Bulletin No. 98. 30 p. + 5 plates.
May 27.

• Summary: This publication started a new system for
naming soybeans, giving them common names such as
Buckshot, Ogemaw, and Ito San. Contents: Origin and
introduction of the soy bean. Variability. Classification: Key
to the varieties. Descriptions of the varieties (23–including
the source of the name and the numbers and sources of lots
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grown, incl. Agrost. No. and S.P.I. No.): Black-seeded group
(Buckshot, Nuttall, Kingston, Ebony, Flat King, Riceland),
Brown-seeded group (Ogemaw, Eda, Baird, Brownie),
Mottled-seeded group (Hankow {with patch or saddle,
and usually eccentric lines or stripes outside the patch},
Meyer), Green-seeded group (Samarow, Guelph), Greenishyellow-seeded group (Yosho, Haberlandt, Tokyo {incl. Best
Green}), Yellow-seeded group (Ito San {“It has long and
widely sold under the names, ‘Yellow,’ ‘Early Yellow,’ ‘Early
White,’ etc.”}, Manhattan, Butterball, Amherst, Hollybrook,
Mammoth). List of synonyms.

Note 1. This is the earliest
document seen (July 2013) containing a
list and descriptions of early U.S. soybean
varieties. Details on each of the 23
individual varieties discussed by Ball are
given in separate records in this database
with titles of the format “Buckshot: New
U.S. domestic soybean variety” (for
Buckshot).
Note 2. This is the earliest
document seen (July 2013) which tries to
standardize early soybean varietal names /
nomenclature to prevent confusion.
Note 3. This is the earliest
English-language document seen (Sept.
2004) that uses the word “mottled” (or
“mottling”) or the word “stripes” to
describe the color of soybean seeds. Note
that both the mottled Hankow and Meyer
varieties came from China.
“Classification: The first
separation of the numerous forms or
agricultural varieties of this species will
naturally be through the colors of the
seeds. The varieties having seeds of the
solid colors black and yellow are by far
the most numerous and most striking.
The greens and browns are much less
common and are also very variable in
shade. The browns are of various shades
of reddish brown and are also closely
related to the mottled group. The yellows
vary commonly into greenish shades,
and any line drawn between the yellow
and greenish yellow is only arbitrary.
The yellows also vary into paler shades,
and some have even been called ‘white’
in Japan. This is most noticeable in old
seeds, but is never carried farther than
pale yellow. It seems likely that none
of the legumes commonly cultivated in
Japan can have pure white seeds, like
our navy beans for example, or the term
‘white’ would never be applied to a paleyellow form. All yellow soy beans gradually turn paler with
age for at least three to four years, although some varieties
are originally paler than others. Although the black group
shows more variation in the size of the seeds, the yellow
is much more variable in color shades... Figure 1 shows
an attempt to represent graphically the relationships and
importance of the various color groups.” Six color groups are
recognized and described herein.
Distribution numbers: Part I is “serial numbers under
which soy beans were distributed by the former Division
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of Agrostology, with the name of the variety to which each
has been referred.” Part II is a “list of the serial numbers
under which soy beans have been distributed by the Office
of Seed and Plant Introduction and Distribution, with the
name of the variety to which each is referred in this bulletin.
Several S.P.I. numbers representing soy beans not studied
by the writer are not included in the list. 3870–Hollybrook.
4285–Mammoth. 4912–Hollybrook. 4913–Amherst. 4914–
Tokyo. 5764–Hollybrook,” etc. up to “17852–Meyer.” Note
4. One variety was often introduced several different times
under different S.P.I. numbers, and that many varieties have
an “Agrostology No.” [Number] separate from their S.P.I.
number. Description of plates.

“Origin and introduction of the
soy bean (p. 7-8): The soy bean (Glycine
hispida (Moench.) Maxim.) is an annual
leguminous plant from the Orient. Its
native home is said to be from southern
Japan southward through eastern China
and Indo-China to Java. In China and
Japan it has been in cultivation for many
centuries, certainly since before the
beginning of the Christian era. In those
countries it is easily the most important
legume grown, and in some provinces it
is the most important of all crops. Owing,
perhaps, to the almost complete isolation
of that part of the Orient, its cultivation
spread only slowly to other lands. It is
now grown to some extent in India, but its
introduction there seems to be of recent
date. It reached Europe probably in the
latter part of the eighteenth century, and
its arrival in England is credited to 1790.
For several decades it was grown merely
as a curiosity in botanic and private
gardens. Investigation of the economic
value of this plant began more than thirty
years ago in Europe, rather earlier than in
this country, but the soy bean has not yet
attained any great prominence there.
“The soy bean has been known
in the United States for more than threequarters of a century. In the New England
Farmer of October 22, 1829, Thomas
Nuttall wrote of its possibilities as a crop
for this country. For many years it was
grown only in gardens as a curious plant
from the Far East. The Perry expedition to
Japan in 1853 brought back two varieties,
a yellow and a red sort [azuki?], which
were tested here in a limited way.
“During the last twenty years the
soy bean has been the subject of many
experiments to determine its agricultural
value and adaptations. The agricultural experiment stations
of Kansas and Massachusetts were pioneers in these
investigations and seed was imported directly from Japan by
both stations. Through these efforts considerable interest was
aroused, and two or three varieties soon became available
commercially. The number of forms and varieties in this
country was further increased by additional importations
made by enterprising seedsmen. Since 1898 the Office of
Seed and Plant Introduction of the United States Department
of Agriculture has secured from seven different countries of
the old world no less than 65 different lots of soy bean seeds,
representing about twenty varieties.”
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Page 2 lists the 28 people and divisions in the Bureau of
Plant Industry. Beverly T. Galloway is chief of the Bureau.
Merton B. Waite and Irwin F. Smith are pathologists. Walter
T. Swingle is physiologist in charge of plant life history
investigations. Mark A. Carleton is cerealist in charge of
grain investigations. David Fairchild is in charge of seed
and plant introduction. Charles V. Piper is agrostologist in
charge of forage crop investigations. Palemon H. Dorsett is
pathologist in charge of the plant introduction garden, Chico,
California.
Note 4. This is the earliest document seen (Aug. 2011)
that mentions Palemon H. Dorsett in connection with plant
introduction or with soy beans.
List of synonyms (p. 27): Adzuki = Ito San. Black =
Buckshot. Brown Eda Mame = Eda. Crossbred No. 6 =
Ogemaw. Early Black = Buckshot. Early Green = Guelph.
Early Japan = Butterball. Early White = Ito San. Early
Yellow = Ito San. Extra Early Black = Buckshot. Green
= Guelph. Green Samarow = Samarow. Hollybrook =
Hollybrook [sic]. Ito San = Ito San [sic]. Japanese No. 15 =
Kingston. Kaiyuski Daizu = Ito San. Kiyusuki Daidzu = Ito
San. Kysuki = Ito San. Large Black = Buckshot. Late Yellow
= Mammoth. Mammoth Yellow = Mammoth. Medium Black
= Buckshot. Medium Early Black = Buckshot. Medium
Early Green = Guelph. Medium Green = Guelph, Ogema
= Ogemaw. Southern = Mammoth. Yellow = Mammoth.
Yellow Eda Mame = Ito San.
A color illustration (frontispiece, facing the title page)
shows one or two views of the seeds of 22 different soy
bean varieties, lined-up and numbered. Diagrams show: The
probable relationships of the different groups of soy beans
(block style; p. 10).
The number of days required to reach maturity and the
height of the plant in inches, with averages, for each variety
of soy bean (graph plot; p. 13).
The 1st plate, facing the title page, showing the seeds
of 22 soybean varieties, is in color. Four full-page photos at
the end show the pods (side view) and seeds (side and front
views) of (typically) five soybean varieties.
Note 5. This is the earliest document seen (Sept. 2013)
that mentions the following soybean varieties: Amherst,
Baird, Brown Eda Mame, Brownie, Buckshot, Butterball,
Ebony, Eda, Flat King, Guelph, Haberlandt, Kingston, Large
Black, Manhattan, Meyer, Nuttall, Riceland, Samarow,
Tokyo, Yosho.
Note 6. This is the earliest document seen (July 2013)
which states that Black, Early Black, Extra Early Black,
Large Black, Medium Black, and Medium Early Black are
all the same as Buckshot, or that Early Japan is the same as
Butterball, or that Brown Eda Mame is the same as Eda, or
that Early Green, Green, Medium Early Green, and Medium
Green are all the same as Guelph, or that Yellow is the same
as Mammoth. Address: Agronomist, Grain Investigations,
USDA Bureau of Plant Industry.

610. Meyer, Frank N. 1907. Re: Dorsett, money, Chinese
culture, and the new Meyer soy bean variety. In: Letters of
Frank N. Meyer. 4 vols. 1902-1918. Compiled by Bureau of
Plant Introduction, USDA. 2444 p. Typed.
• Summary: Meyer wrote these letters from Peking, China,
to David Fairchild at USDA in Washington, DC.
Page 266 (29 May 1907) “About Mr. Dorsett [his
resignation from USDA]: Yes, to say that I am sorry for it
is too faint an expression. He is a man of great energy and
perseverance, especially in the hard work of establishing a
thing and he will be missed more than we think.
“Mr. Dorsett didn’t write me his real reason for
resigning, but I suspect that the burdensome administration
(red tape) has much to do with it.”
“No, no, money is surely not everything. You hit the
nail on the head. Give me a piece of blue sky, some hazy
mountains in the distance, a rippling brook or foaming sea
close by and enough of life’s needs to get along, even if the
fare be sober, and they may keep their millions and their
soul-destroying methods of getting them.”
Page 411-413 (11 Oct. 1907, from Peking). “Several
days and sometimes even weeks pass before one is
accustomed again to the sedentary life with its accompanying
indoor work. While sitting before the table, my heart yearns
for the burning sun and the smell of the mountains.
“Well, before starting any farther let me thank you most
cordially for your appreciated letters and for the good things
you have said of me and the troubles you took that brought
about my promotion. Really, I must confess it is much more
than I expected.”
“... I will do my very best to show that, although the
United States of America hasn’t seen fit as yet to adopt me as
a citizen, I will risk life and limb and forego a restful home
life which sometimes looms up before me, hazy and far away
and do all I can to enrich her domain with things good for
her people and their households.”
These regions are infested with robber bands. The
robber men recently killed one Chinaman, apparently with
a heavy blunt iron tool. “My men were simply half crazy... I
armed my men with a few large knives and an axe. I myself
relied upon my automatic pistol which allows me to fire ten
shots without reloading.
Page 454 (18 Dec. 1907, from Peking). He thanks Mr.
Fairchild for sending the 1907 USDA bulletin titled “Soy
Bean Varieties” by Carleton Ball “in which I see that my
name has been immortalized already in the christening of a
humble, mottled bean [Meyer]; what a joy!”
Page 463 (18 Dec. 1907). “The Chinese are, as a race,
the greatest despoilers of nature. There is no use talking
about their literary qualities, etc. All these are offset by their
enormous crimes in destroying the balance of nature. Every
wild tree or shrub is mercilessly cut down, mostly with root
and all, every edible bird is trapped and eaten, and every bird
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of song is caught and kept in captivity, and what is the aspect
[result] of all this? Their mountains are barren, stony wastes
which let the rains rush off with great velocity bearing with
them arable soil and covering their valleys with stony and
sandy matter. Their climate gets drier year after year and
famines result. Their birds being exterminated, caterpillars
of all descriptions multiply rapidly and destroy whole
plantations of pine trees and catalpas and fruit orchards.
And they see not what results befall them for their disastrous
methods. The lust for greed and immediate gain is so great
with them that they mortgage their whole future wealth for
it.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
611. Meyer: New U.S. domestic soybean variety. 1907. Seed
color: Black and brown in concentric bands or mottling.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 20. “Classification–Key to the
varieties (p. 11): III. Mottled seeded: 2. Plant not known,
seeds large, nearly round = Meyer.” “Meyer S.P.I. No. 17852
is a recent importation from China, secured by Mr. F. N.
Meyer. From the seed alone it is certain that this is a distinct
variety of the mottled group.”
Letter from Frank. N. Meyer to David Fairchild. 1907.
Dec. 18. In: Letters of Frank N. Meyer. 4 vols. Compiled
by USDA Bureau of Plant Introduction. See p. 454. Meyer
thanks Fairchild for sending the 1907 USDA bulletin titled
“Soy Bean Varieties” by Carleton Ball “in which I see that
my name has been immortalized already in the christening of
a humble, mottled bean [Meyer]; what a joy!”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. This
variety is one of the best out of more than one hundred sorts
tested in the last three years. It is not yet on the market, but
will probably be available by 1910.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 48. Seed
color: Black and brown. S.P.I. No. 17852. “From Peking,
Chihli, China, 1906... Grown four seasons. The beans
of this variety are said to be roasted and sold in Peking
as delicatessen.” Note: Chihli was a former province in
northeast China; its capital was Peking. In 1928 it was
divided largely into Hebei, Jehol, and Chahar. The largest
part was Hebei.
Galloway, B.T. 1908. “Report of the Chief of the Bureau
of Plant Industry.” Annual Reports of the Department of
Agriculture (USA) p. 257-341. For the year ended June 30,
1907. See p. 326. “A new soy bean from Manchuria, which
has been named ‘Meyer,’ has yielded seed at the rate of 24
bushels to the acre, outyielding any other variety grown on

the Arlington Experiment Farm. In view of the fact that the
culture of beans as a grain crop has been decreasing in this
country because the yield averages only 12 bushels to the
acre, this new variety is of great promise.”
Hill, W. Stanley. 1914. “The soya bean: Experience
at Moumahaki Experiment Farm.” New Zealand J. of
Agriculture 8:594-96. June 20. See p. 594. A table shows
that Meyer is one of six varieties tested under severe field
conditions. The average height (inches), period of growth
(days), colour of seed, and weight per 100 seeds is given.
Address: USA.
612. Redding, R.J. 1907. Farms and farmers: About cowpeas,
soja bean and sorghum. Atlanta Constitution (Georgia). June
3. p. 10.
• Summary: There are some “plants that may be largely be
substituted for cowpeas and may often be profitably done,
even when one has plenty of seed. These are sorghum and
soy, or soja bean... The soy bean, planted alone or with
sorghum, will do the same, provided the soil is of a little
better character, or a moderate of a ‘complete’ fertilizer be
used, in the case of a mixture of soy and sorghum, or potashacid phosphate, if the soy is sown alone, just as in the case
of cowpeas.” Address: Colonel, Editor of Farm and Farmers
Dep., Griffin, Georgia [Director, Georgia Agric. Exp. Station
near Griffin].
613. Redding, R.J. 1907. Letters from people: A short cotton
crop. Atlanta Constitution (Georgia). June 8. p. 8.
• Summary: “Editor Constitution:” The cotton crop of 190708 is expected to be much smaller than in recent years. “I
have already suggested filling in the wide skips by planting
them in cowpeas, soja beans, snap beans, corn.” Address:
[Director, Georgia Agric. Exp. Station near Griffin].
614. Piper, C.V. 1907. Re: Job offer at USDA. Letter to Mr.
W.J. Morse, 402 Huestis St., Ithaca, New York, June 18. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: I wish to ask for your immediate
appointment to the position in the office concerning which
we have had some correspondence. The salary will be $900
[a year] and we desire you to report for duty immediately
if possible. Kindly wire me if you will accept the position
and if you can report for duty at once. I will then have the
appointment made out and wire you to report here. The
telegram to me is to be official collect, and addressed to
Piper, Agriculture, Washington, D.C.”
Note 1. On June 19 Morse sent Piper a handwritten
collect telegram via The Western Union Telegraph Company
which said: “Will accept. Can report June 22. W.J. Morse.”
The return telegram (on a USDA form) from Piper to Morse,
dated June 20, stated: “Your appointment dated June twenty
second. Please report at once.”
Note 2. Piper’s original job offer to Morse was dated
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Feb. 16, 1907–about four months earlier. Morse was
finishing his senior year at Cornell and it took Piper that long
to finalize the new government position.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC.
615. United States Department of Agriculture (USDA). 1907.
Mr. W.J. Morse of the state of New York is hereby appointed
a scientific assistant in agrostology in the Bureau of Plant
Industry. Washington, DC. 1 p. June 21.
• Summary: See next page. On 21 June 1907 William Morse
was appointed to the Bureau of Plant Industry with a salary
of $900 a year, to be paid from the fund appropriated “for
the Purchase and Distribution of Valuable Seeds.” He was
appointed for a temporary period, “pending certification of
eligibles by the Civil Service Commission.”
Note: This appointment took effect the next day, June
22–which was officially Morse’s first day of work for the
USDA.
616. Piper, C.V. 1907. Re: Tags and string needed at
Arlington Farm. Letter (memorandum) to Mr. Ashmore, June
28. 1 p. Typed, with initials on USDA memorandum form.
• Summary: “Kindly send a supply of tags and string to Mr.
W.J. Morse, Arlington Farm [Rosslyn, Virginia] for labeling
seed bags. Please send about 500 tags. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC.
617. Soule, Andrew M.; Vanatter, Phares O. 1907.
Experiments with oats, millet and various legumes. Virginia
Agricultural Experiment Station, Bulletin No. 168. p. 259-90.
June. See p. 277-83, 289-90.
• Summary: The soy bean is second most important legume
grown in the south, after the cowpea. “The feeding value
of the soy bean has not been as generally appreciated as it
should be... A fair average yield of soy beans is 20 to 30
bushels [per acre]. This is as large a yield as is ordinarily

obtained with corn on land which should be equally well
adapted for the cultivation of the soy bean. The soy bean
is much richer, bushel for bushel, in feeding nutrients than
corn, and a yield of 35 bushels per acre really produces a
much larger amount of digestible protein than would be
obtained with corn.” In experiments made by the authors,
Mammoth Yellow soy beans produced 592 pounds of
digestible protein per acre, which is “nearly three times as
much digestible protein as corn, more than twice as much
as sorghum, and considerably more than the cow peas. The
digestible protein produced per acre by the soy beans is very
large and indicates why this crop should be given serious
attention, as its extensive cultivation would enable the
nutrition of various classes of live stock to better advantage
in every way. The soy bean has not become popular enough
yet to permit of its being used extensively for the nutrition
of beef and dairy cattle, but enough work has been done
to indicate that three pounds of soy bean meal [probably
uncooked, ground soybeans] could be substituted for an
equal amount of linseed meal with satisfactory results in
feeding dairy cows. This should encourage the extensive
cultivation of this crop, which will undoubtedly become
more and more popular when its useful qualities are
realized.”
Yield tests of leading soy bean varieties were conducted
on the station’s plats. “Most of these varieties were planted
on the 8th of May and were harvested between August
and September 30. The yields of both grain and hay were
obtained in 1905 and 1906. The largest 2-year average yield
of hay was made by Hollybrook (2.95 tons/acre). The best
seed yield obtained in both years was with Itho San [Ito
San] Yellow, which made 14.37 bushels in 1905, 22.50
bushels in 1906, or an average of 18.43 bushels [per acre]
for both years. Yet when Itho San was inoculated it yielded a
remarkable 31.04 bu/acre.
“These facts indicate that the soy bean can be made
into a very satisfactory quality of hay and that large yields
of a rich and nutritious foodstuff will be obtained that will
be eaten to advantage by live stock. The main stems of this
plant are coarse and many of them will not be readily eaten,
but if the crop is sown thickly so as to crowd the plants,
smaller and finer stems will result. The best hay varieties
are those that do not grow so vigorously as Hollybrook and
Mammoth Yellow.”
Conclusions: “Soy beans may be used either for hay
or grain production, though the stems are coarser than the
cowpea, and the hay is thus not so thoroughly consumed by
live stock. They will outyield the cowpea when grown for
grain very considerably, and two years’ work show that good
yields of hay can be obtained... The grain of the soy bean is
much more resistant to unfavorable weather conditions than
the cowpea, and it is also much richer in feeding nutrients,
and its extensive cultivation in the south can not be urged too
strongly.”
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Photos (p. 278-80, 283) show: (1) Early Black soy bean.
(2) Early Green soy bean. (3) Itho San [Ito San] Yellow soy
bean. (4) A field of cowpeas and soy beans growing side by
side. Tables (p. 281) show: (1) A comparison of soy bean
varieties in number of grains per ounce, date of ripening,
days maturing, and yield per acre of hay, and of grain. The
soy bean varieties are: Itho San Yellow [Ito San], Early
Green, Japanese Pea, Medium Green, Extra Early Black,
Medium Black, Green Samarow, Ogima [Ogema], Common,
Extra Early Yellow, Holly Brook [Hollybrook], Mammoth
Yellow, Brecks, Coffee Berry, Hales. The highest yield of
grain in one season was 23.33 bu/acre for Early Green in
1906. The highest yield of hay in one season was 3.75 tons/
acre for Holly Brook in 1905. (2) A comparison of yield in
a variety of soy beans with and without inoculation. Yields
were generally better with inoculation.
618. Woll, F.W.; Olson, Geo. A. 1907. Miscellaneous
chemical analyses. Wisconsin Agricultural Experiment
Station, Annual Report 24:160-70. For the year ended June
30, 1907. See p. 164-66.
• Summary: Section c, titled “The effect of soil inoculation
on the distribution of the fertilizer ingredients in soy beans”
(p. 164-66) states: “The soy bean used in this investigation is
known as the Wisconsin Black. The beans of this particular
variety are small, black, and high in oil and protein. During
the season of 1905, when the work here reported was done,
the soy beans were sown on low, rich land, a part of which
was inoculated. The roots of the plants which grew on the
inoculated land were profusely covered with nodules of
varying sizes, while the roots removed from the untreated
soil were practically without any nodules.”
The nodules, roots, stems and leaves, capsules, whole
plant minus root, and beans were analyzed for protein,
nitrogen, ash, phosphoric acid, and potash. A table (p. 165)
shows the results, which suggest that “inoculation of the
soil is beneficial to the soybean plant in several ways. 1. By
increasing the nitrogen content of the plant. By decreasing
the per cent of ash constituents. Because the roots contain a
higher per cent of fertilizer ingredients than those obtained
on untreated soil. 4. Because the beans contain more protein
and less oil than those grown on untreated soil.” Address:
1. Chemist; 2. Asst. in Agricultural Chemistry [Madison,
Wisconsin].
619. Nielsen, H.T. 1907. Re: Cowpea and soybean work.
Letter to Mr. J.M. Westgate [Asst. Agrostologist in Charge
of Alfalfa and Clover Introductions], Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, Aug. 24. 4 p. Handwritten, with signature on hotel
letterhead.
• Summary: Nielsen is writing from the Glenmore Hotel
in Montgomery, Alabama. “Dear Mr. Westgate: I have
spent a very interesting week in my cowpea and soybean

work. At Welsh, Louisiana, the weather conditions have
been so unfavorable that the riceland [Riceland] soybeans
hadn’t been planted at all, but Dr. J.F. Naftel’s and Mr. J.F.
Shoemaker’s at Crowley were looking very fine, and both
men expressed the belief very strongly that they were going
to be valuable for the ricelands. These two varieties also
look exceptionally well at Audubon Park, New Orleans. Mr.
J.B. Dodson’s trial at Crowley had been ruined by a dike
springing a leak, and the excessive water had drowned out
the plants.
“The only other soy at Audubon Park which looks
promising is a black variety [PI] #14952. It is showing
up remarkably well, being about 45 inches high and very
vigorous. All the other soys are too small growing to be of
any value for their conditions.
“Of the cowpeas there are but few of the varieties doing
well. The New Era, Iron, Clay and Whippoorwill are doing
quite well.”
At Auburn: “The Mammoth soybean is also doing very
fine.” “Yours truly, H.T. Nielsen.”
Note: This is the earliest document seen (June 2012)
by or about Howard Theodore Nielsen (1879-1959) in
connection with soybeans. Nielsen was in charge of cowpeas,
soybeans, and forage crops before W.J. Morse arrived.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
620. Farmers’ Bulletin (USDA). 1907. Experiment station
work, XLII. No. 305. 32 p. Aug. 26. See p. 14-15. [1 ref]
• Summary: The section titled “Gluten flours and similar
foods” (p. 13-16) is a summary of three experiment station
publications: (1) Winton, A.L. 1906. “Diabetic foods.”
Connecticut Agric. Exp. Station, Annual Report 30:153-65.
For the year 1906. (2) Woods, Chas. D.; Merrill, L.H. 1899.
“Cereal breakfast foods.” Maine Agric. Exp. Station, Bulletin
No. 55. p. 93-106. Nov. (3) Woods, Chas. D.; Merrill, L.H.
1901. “Analyses of miscellaneous food materials.” Maine
Agric. Exp. Station, Bulletin No. 75. p. 89-112. July. See p.
98-99.
The summary mentions soy-bean meal [probably ground
whole soybeans / soy-bean flour], homemade gluten rolls,
and soy-bean rolls. It notes that the soja or soy bean, unlike
the seeds of most cereal grains and legumes, when ripe,
contains no true starch, or only traces. Address: Washington,
DC.
621. United States Department of Agriculture (USDA). 1907.
Mr. W.J. Morse of the state of New York is hereby appointed
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a scientific assistant in agrostology in the Bureau of Plant
Industry. Washington, DC. 1 p. Sept. 13.
• Summary: On 13 September 1907 William Morse was reappointed to the Bureau of Plant Industry with a continuing
salary of $900. He was appointed for “a probationary period
of six months,” after which he would be officially and fully
employed by the USDA.
A second document, also dated 13 Sept. 1907, says
essentially the same thing, but in a different format. Both
are signed by James Wilson [Iowa], Secretary of Agriculture
(1901-1909) under President Theodore Roosevelt.
622. Nielsen, H.T. 1907. Re: Cowpea and soybean
experiments. Letter to Mr. C.V. Piper, Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, Sept. 21. 5 p. Handwritten, with signature on hotel
letterhead.
• Summary: Nielsen is writing from The Madison Hotel
in Madison, Indiana (K.A. Korbly, Jr., proprietor). “Dear
Mr. Piper: I was not at all surprised to find that the Ohio
Experiment Station has lost entire faith in cowpeas... It
is somewhat different with soybeans, as they think this a
valuable and a desirable crop. The only objection they have
to it, is that it is hard to harvest. They haven’t tried a bean
harvester. Mr. Goddard says they would be grown very
largely in Ohio if a really satisfactory method of harvesting
could be given. They claim they are profitable at 15 bu. per
acre, and haven’t much trouble in getting that yield. They are
doing considerable plant to row work but haven’t anything
so far that is showing much improvement over our common
varieties. Guelph and Amherst are the best in their test, and
Ito San and Brownie are also very good.
“At the Indiana Station, Soybeans do exceedingly well.
Amherst, Guelph, Ito San, and Brownie are the best varieties.
Heavy yields of seed are reported. They harvest them with
a mower having a side delivery attachment [a binder], and
seem to have no difficulty in the operation. They are trying
drilled and rolled [?] stuff in comparison, and rather incline
to the belief that the drilled are best. The early maturing
varieties are of no value as they do not make sufficient
growth. They are also doing some selection work with the
idea of improving the crop.”
“The Illinois Station is not having nearly as good
success with either of the crops as Indiana... Soybeans do
fairly well and usually yield more than 15 bu. per acre.
Harvesting most satisfactorily done with a self-binder.
Guelph is their best, or rather their standard variety. Ito
San does well, as does Amherst, but Brownie seems too
late, otherwise it is good. The early varieties are considered
of little value on account of small growth. These include
Buckshot, Ogema, and Eda. No knowledge of seed
producing localities to be had from the Station.
“Here at Mr. J.W. Twinkle’s I have found a remarkable
collection of stuff. Mr. Twinkle says the plants were crossed

naturally and this years seed is something astonishing in
variation, especially in coloration and size. The Holstein
remains quite constant.” Note: It is not clear what kind of
plants Mr. Twinkle is growing. “Yours truly, H.T. Nielsen.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
623. Nielsen, H.T. 1907. Re: Cowpeas and soybeans. Letter
to Mr. C.V. Piper, Seed Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC, Sept. 28. 6 + 1 p.
Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from The Southern hotel
in Jackson, Tennessee; Mrs. J.H. Day, proprietress. “Dear
Mr. Piper: At the Kentucky Station I found them very much
interested in growing both cowpeas and soybeans. They did
not however have record of any seed producing localities,
and are not as interested in this line of work as they might
be. They are hand picking all their own stock in their variety
trial work but gather by machinery otherwise. The mower
and binder both used on soybeans, and the mower only
on cowpeas. Prof. Garman thinks the soybean superior to
cowpeas for general purposes.
“I had a splendid day with Director Morgan of the
Tennessee Station. He is extremely interested in the cowpea
threshing business and gave me plenty of encouragement.”
“Soybeans says Prof. Morgan are fully as good, if not
better than cowpeas. Mammoth he considers the best variety,
though Guelph and Amherst are also good. He says to plant
them in rows and give them plenty of cultivation. With the
foregoing method he says ground can be fitted very nearly
perfectly for wheat or meadow. Yield of [cow] peas is from
10 to 15 bu. per acre, 20 to 25 bushels he says. He have me
an interesting statement, which I wish you would get some
light on if you can!! A Va. [Virginia] farmer [?] had told Prof.
Morgan that he could raise 30 bus. soybeans per acre but
couldn’t get a wheat crop following although the soybeans
were heavily tubercled. Prof. Morgan directed the Tennessee
Station bacteriologist to investigate and he has found only
the rod bacteria in the tubercles at the Tenn. Sta. Prof.
Morgan tells me that only the Y bacteria gather N. [nitrogen]
from the air, and that the bacteriologist says the soybeans
on the Station grounds gets N. only from the soil though
abundantly tubercled!! How about this?”
He then writes about the Koger Pea Thresher which he
saw and liked very much. He talked with Dr. J.J. Koger, the
inventor saying he thought it would be a good investment
to have one placed at Arlington Farm. He encloses a leaflet
titled “Facts concerning the Koger Pea Thresher, by J.J.
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Koger, of Rogersville, Tennessee. He asks Piper to keep it.
“Yours truly, H.T. Nielsen.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
624. Osborne, Thomas B.; Clapp, S.H. 1907. Hydrolysis
of glycinin from the soy bean. American J. of Physiology
19(4):468-74. Sept.
• Summary: “Nearly all of the protein matter of the soy
bean, Glycine soja, consists of a globulin which has been
subjected to extensive fractionation in this laboratory. As this
fractionation gave no evidence that the greater part of the
globulin of this seed consisted of more than one substance, it
was accordingly named glycinin [after the genus name of the
soy bean].
“With this glycinin is associated a small amount of
legumelin and proteose, which can be easily separated,
owing to the ready solubility of these proteins in water.”
The complex process is described in detail. The coarsely
ground soybeans were “extracted with petroleum benzine
until most of the oil was removed.” By “repeated dialysis the
glycinin was separated from the more soluble proteins,...”
Five hundred grams of glycinin were suspended in a mixture
of 500 c.c. of water and 500 c.c. of hydrochloric acid. “After
solution had been partially effected by warming for some
time in a water bath, the hydrolysis was made complete
by boiling for twenty hours in a bath of oil.” Preliminary
removal of glutaminic acid simplifies further examination of
the protein.
A table shows: “The results of this hydrolysis calculated
to a moisture and ash free basis were the following:
Glycocoll 0.97%. Alanine–not isolated. Valine 0.68%.
Leucine 8.45%. Proline 3.78%. Phenylalanine 3.86%.
Aspartic acid 3.89%. Glutaminic acid 19.46%. Serine–not
isolated. Tyrosine 1.86%. Arginine 5.12%. Histidine 1.39%.
Lysine 2.71%. Ammonia 2.56%. Tryptophane–present. Total
54.73%.”
Note: This is the earliest document seen (July 2005)
concerning the amino acids found in soybeans–although the
term “amino acids” is not yet used.
Note 2. Neither methionine nor cystine are mentioned.
Address: Lab. of the Connecticut Agric. Exp. Station.
625. Voorhees, Edward Burnett. 1907. Forage crops: For
soiling, silage, hay and pasture. New York & London: The
Macmillan Company. xiii + 384 p. Sept. Illust. Index. 20 cm.
The Rural Science Series, edited by L.H. Bailey.
• Summary: Chapter 2, titled “Forage crops for hay and for

improving the land” notes (p. 21): “The value of the frequent
introduction of cowpeas and soybeans, which not only keep
the land occupied, but add to the forage capacity of the farm,
can hardly be overestimated...”
Chapter 11, titled “Combination crops with legumes,”
in the section on “Warm-season combinations” (p. 190,
193-94) states: “For summer soiling, the advantages
of growing kafir corn with cowpeas or soybeans... are
usually abundantly apparent.” “In the case of maize-andcowpeas or soybeans, the advantages of the combination
are usually not so apparent, although in certain regions the
combinations have been found to be very desirable, and
have been recommended particularly for silage, since the
combined crop provides a practically balanced ration for
winter feeding.” “Sorghum-and-soybeans make an excellent
summer forage so long as the sorghum is seeded rather
thickly and harvested before it has nearly reached maturity.”
In Chapter 14, titled “Other leguminous forage crops,”
the section on “Soybeans” gives an introduction to the plant
and discusses its seeding, growth, and use. The soybean
“is now generally grown in the southern coast and middle
states. Soybeans are also grown successfully in Illinois,
Michigan and Wisconsin, being better adapted to the climatic
conditions of those states than cowpeas. There are numerous
varieties, but Green seems to be the one most generally
used. Soybeans are similar in many respects to cowpeas.
“Experience thus far shows that the soybean is slightly more
difficult to handle, and that the yields are not so heavy, but
the plant contains more nitrogen in the dry matter than the
cowpea.” “The soybean is not so well adapted to pasture as
the cowpea, but it is quite as good for hay and less difficult to
cure. The crop is well worthy of wider use.”
In Chapter 19, “Composition, fertilizer, and coefficient
tables,” the soybean appears in most of the many tables,
including green fodders, combination crops, silage, straw,
grain and other seeds, and concentrated feed stuffs (soybean
meal [probably ground whole soybeans]).
Also discusses: Alfalfa (p. 209-30). Cowpea (p. 253-64).
Red adzinki [sic, adzuki] beans (p. 352). Corn products–
Gluten meal (p. 352-53). Peanut vines (p. 369). Address:
Director of the New Jersey experiment stations, and Prof.
of Agriculture in Rutgers College [New Brunswick, New
Jersey].
626. Carmichael, B.E. 1907. Tankage for hogs in cattle feed
lots. Ohio Agricultural Experiment Station, Circular No. 73.
4 p. Oct. 1.
• Summary: During the winter months in Ohio, many hogs
are fattened on the undigested grain which appears in the
droppings [manure] from cattle. Feeding the hogs tankage
[dried animal residues] instead was found to be more
efficient, and reduced “the liability to loss from cholera.”
“While, on account of its cheapness as a carrier of
protein and ash and convenience for feeding, digester
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tankage was used in the work reported herein, it is believed
that other feeds, such as linseed oilmeal, soy beans, skim
milk, buttermilk, or middlings would greatly increase the
efficiency of the “cattle hog” in making economical gains.”
Address: Wooster, Ohio.
627. Nielsen, H.T. 1907. Re: Cowpeas and soybeans. Letter
to Mr. C.V. Piper, Seed Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC, Oct. 7. 3 p.
Handwritten, with signature.
• Summary: Nielsen is writing from Vesper, Kansas.
The season has been very dry at Stillwater, Oklahoma,
and Fayetteville, Arkansas. “The early [cow] peas were
practically the only ones which matured any seed... The
soybeans were a failure on account of rabbits. “Yours truly,
H.T. Nielsen.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
628. Farmers’ Bulletin (USDA). 1907. Experiment station
work, XLIII. No. 309. 32 p. Oct. 19. See p. 15-19. [1 ref]
• Summary: The section titled “Cowpeas and soy beans” (p.
15-19) is compiled from two publications: (1) Wiancko, A.T.;
Fisher, M.L. 1907. “Soy beans, cow peas, and other forage
crops.” Indiana Agric. Exp. Station, Bulletin No. 120. p. 437460. March; (2) Moorhouse, L.A. 1907. “Cowpeas and soy
beans.” Oklahoma Agric. Exp. Station, Bulletin No. 74. 22 p.
April.
Contents: Introduction. Place in rotation. Soil and
manuring. Planting. Harvesting. Threshing. Varieties.
Relation to soil fertility (green manuring).
The section begins: “The great importance of cowpeas
and soy beans to our agriculture is more and more
recognized, and the culture of these crops is spreading
from year to year, not only in all sections of the Southern
States, but even to unexpected northern latitudes.” Address:
Washington, DC.
629. Bloch, A. [Armand-Aron]. 1907. Le soja. Sa culture, sa
composition, son emploi en médecine et dans l’alimentation
[The soybean. Its culture, its composition, its use in medicine
and in food]. Bulletin des Sciences Pharmacologiques
(Paris) 14:536-51. Sept.; 14:593-606. Oct. [46 ref. Fre]
• Summary: A review of the literature drawing heavily on
Egasse (1888), Trimble (1896 and 1897), and Williams
& Langworthy (1897, revised 1899), and including many
others. Contents: Introduction (mainly a long history of the
soybean worldwide, with emphasis on Europe). Chemical

composition of the soybean. Chemical composition of the
soybean plant.
Part II: Preparation of shoyu. Preparation of miso. Natto.
Preparation of tao-yu ([Chinese-style soy sauce] a condiment
made with black soybeans, hibiscus leaves, and Aspergillus
Wentii mold) and tuong. Tofu and yuba. Other soyfoods, incl.
soy coffee.
“We are presently looking everywhere for ways of
giving economic value to our colonies. It seemed interesting
to me to draw attention to the soybean, the Chinese bean
(le Soja, Haricot chinois) which contributes a large part of
the food of the people in China, Japan, and the Far East.
Already in use in Indochina, tested in Europe with success
then abandoned for no apparent reason, the soybean could
acclimatize itself in other colonies of ours, particularly
in Madagascar, and perhaps in certain of our African
possessions, and therefore could contribute to increasing
their riches and the well being of their indigenous peoples.”
Soy oil “can be extracted partially by pressure or
completely by ether or petroleum ether. It is yellowish red
with a not particularly disagreeable odor.”
Mr. Lailleux, a former intern at the hospital in Algiers,
has reported that a certain number of diabetic Arabs under
treatment at the hospital of Dey, in Algiers [Algeria], have
been helped by a dietary regimen based on soybean pap.
Note: This is the earliest document seen (Aug. 2009)
concerning soybeans in connection with (but not yet in)
Madagascar. Address: Pharmacist major 2nd class of the
colonial troops. Doctor of pharmacy.
630. Williams, C.B. 1907. Re: Looking for seed of varieties
of cowpeas and soybeans. Letter to Mr. H.T. Nielsen, Bureau
of Plant Industry, Washington, DC, Nov. 26. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: On November 30 we received a letter
from you stating that you were glad that we were interested
in growing varieties of cowpeas and soy beans in cooperation
with the Bureau of Plant Industry. You also stated that you
would be glad to supply us with the seed of each of these
varieties for our tests. You stated that your supply of soy
beans was limited, but that you would be able to supply
enough of the leading varieties to plant one-twentieth of an
acre of each, and that you would supply sufficient to plant
one-tenth of an acre of each if you found that you could
spare the seeds. You stated that you would let us know
definitely in reference to this matter in the near future. You
stated also in your letter that there would be no difficulty
in your ability to supply us with enough of the different
varieties of cowpeas to plant one-tenth of an acre to each.
We shall want to supplement the varieties you supply us by
purchases from different sources, so if it is possible for you
to supply us a list which we may expect from this source, the
favor will be highly appreciated.
“Yours very truly,...”
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Note: This is the earliest document seen (Jan. 2017)
concerning C.B. Williams of North Carolina and soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].

it very much if you could have some sent him for his use...
He is in charge of one of the Bureau of Fisheries’ hatching
stations, at Bullochville, Georgia. Very truly yours, H.T.
Nielsen.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Scientific Asst., Bureau of Plant
Industry, USDA.

631. Mulvany, C.B. 1907. Re: Yes we have varieties of
cowpeas and soybeans for testing. Letter to Prof. C.B.
Williams, North Carolina Experiment Station, West Raleigh,
N.C., Nov. 30. 1 p. Typed, with signature.
• Summary: “Dear Sir: I have your letter of 26th instant
addressed to Mr. H.T. Nielsen. I am very glad to know that
you are interested in the matter of cowpeas and soybeans.
For the past two years we have been conducting very
extensive varietal trials with these and have secured a very
large number of new varieties. I take it, however, that you
are interested only in growing a few of the best varieties of
each. Our supply of seed I regret to say is not very large,
especially of the soybeans. It is possible that we will not be
able to supply you with more than enough of these for 20th
acre plots, but if we can spare sufficient for 10th acre plots
will be glad to do so. There will be no difficulty in supplying
you with the standard varieties of cowpeas, but some that we
have recently secured the amount we can furnish you will
probably be small. I shall let you know definitely in regard to
these amounts in the near future.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.

633. USDA Bureau of Plant Industry, Inventory. 1907. Seeds
and plants imported during the period from December, 1905,
to July, 1906. Nos. 16797 to 19057. No. 12. 125 p. Dec. 20.
Also titled USDA Bureau of Plant Industry, Bulletin No. 106.
• Summary: Soy bean introductions: Glycine hispida.
17251-17280. “From Arlington Farm, Virginia. A
collection of soy beans grown on the Arlington Farm in 1905
from seed received through the Division of Agrostology.
“Black varieties:
“17251. Medium early, black. Grown from Agrost. Nos.
1978, 1979, and 2033, combined.
“17252. Flat, medium large, late, black; third crop from
Agrost. [Agrostology] No. 1293.
“17253. Medium black; second crop from Agrost. No.
1536.
“17254. Medium black, small seeded; first crop from
Agrost. No. 1980.
“17255. Medium black, medium early; second crop from
Agrost. No. 1188.
“Brown varieties:
“17256. Medium, reddish brown; second crop from
Agrost. No. 1542.
“17257. Brown Eda Mame, medium early; second crop
from Agrost. No. 1185.
“17258. Ogemaw, early; first crop from Agrost. No.
1992 or S.P.I. No. 13502.
“17259. Brown, early; first crop from Agrost. No. 2031.
“Green varieties:
“17260. Green Samarow, medium, medium early; first
crop from Agrost. No. 1972.
“17261. Large, medium, green; fourth crop from Agrost.
No. 912 or S.P.I. No.13503, first crop from Agrost. Nos.
1764 and 1971, combined.
“Greenish-yellow varieties:
“17262. Small, early, greenish yellow; third crop from
Agrost. No. 1297.
“17263. Small, medium late, greenish yellow
[Haberlandt]; second crop from Agrost. No. 1539.
“17264. Medium late, greenish yellow; second crop
from Agrost. No. 1198.
“17265. Medium late, greenish yellow; second crop

632. Nielsen, H.T. 1907. Re: Soybeans and bamboo. Letter
[memorandum] to Mr. David Fairchild, Seed and Plant
Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC, Dec. 17. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Fairchild. I am in receipt of a letter
from Mr. J.J. Stranahan, Bullochville, Georgia, who is one of
your very valuable cooperators with soybeans. He writes that
he has been trying for two or three years to get some bamboo
from the Department without success. I would appreciate
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from Agrost. No. 1200.
“17266. Large, medium late, greenish yellow; second
crop from Agrost. No. 1171 or S.P.I. No. 9409.
“17267. Late, large, greenish yellow; third crop from
Agrost. No. 1298.
“Yellow varieties:
“17268. Ito San, medium, early, yellow; first crop from
Agrost. Nos. 1973, 1974, 1975, and 1765, combined.
“17269. Dwarf, early, yellow; third crop from Agrost.
No. 976.
“17270. Medium yellow, small seed; fourth crop from
S.P.I. No. 4912, third crop from Agrost. No. 1169 or S.P.I.
No. 9407, and first crop from S.P.I. No. 12399.
“17271. Medium early, yellow [Haberlandt]; second
crop from Agrost. No. 1194.
“17272. Small, medium yellow; second crop from
Agrost. No. 1538.
“17273. Medium early, yellow; second crop from
Agrost. No. 1197.
“17274. Small, early, yellow; second crop from Agrost.
No. 1199.
“17275. Medium yellow, large seed; third crop from
Agrost. No. 1170 or S.P.I. No. 9408, first crop from Agrost.
No. 1170-2 or S.P.I. No. 12400, and third crop from Agrost.
No. 1296.
“17276. Medium early, yellow from Thackara; second
and third crops from Agrost. No. 1299.
“17277. Medium early, yellow; third crop from Agrost.
No. 1295.
“17278. Large, medium late, yellow; first crop from
Agrost. No. 2032.
“17279. Large, late, yellow; first crop from Agrost. No.
2034.
“17280. Large, late, yellow; first crop from Agrost. Nos.
1976 and 1977.
17520. “From Richmond, Va. [Virginia]. Received
through T.W. Wood & Sons, February 16, 1906. Hollybrook
Early. ‘A particularly valuable strain of soy beans, which
matures its crop three weeks earlier than the Mammoth
Yellow soy, and is consequently better adapted for planting
in sections north of Virginia, or for planting late in order to
make a crop of shelled beans. The yield from the Hollybrook
Early soy is very nearly equal to that of the Mammoth
Yellow, and they are sure to make a crop of beans. The
Mammoth Yellow soy requires the full growing season to
mature its crop, and frequently an early frost will cut short
the yield of the crop of beans. There is no such danger with
Hollybrook Early soys, and they will prove to be a distinct
and valuable acquisition.’ (Wood & Sons.)
17852/17857/17861/17862. “From Peking, China.
Received through Mr. F.N. Meyer, February 23, 1906. A
collection of seeds, as follows: [These are the first soy beans
introduced by agricultural explorer Frank Meyer, listed in
this journal.]

“17852. From Peking. ‘(No. 17a.) These beans are
roasted and sold in Peking as delicatessen.’ (Meyer.)
“17857. From Shan-hai-kwan. ‘(No. 42a.) Used for food
in Shan-hai-kwan.’ (Meyer.)
“17861. From Sachon. ‘(No. 28a.) A small, black soy
bean grown for fodder; late variety. An excellent food for
stock; must be boiled before being fed.’ (Meyer.)
“17862. From Tientsin. ‘(No. 152a.) A fine variety of
soy bean used to make bean cheese from.’ (Meyer.)
18227. “From Khabarovsk, East Siberia. Received
through Director Gagin of the Khabarovsk Experiment
Field, March 26, 1906. Tchernie bobi. ‘A black variety
of Soja hispida, which is cultivated in several places in
Manchuria and Amur land.’ (Gagin.) 18258/18259. “From
Peking, China. Received at the Plant Introduction Gardens,
Chico, California, through Mr. F.N. Meyer, February 26 and
27, 1906. Seeds and cuttings of Chinese plants, the seeds
indicated by the letter ‘a’ following the number as follows:
“18258. From Pee-san. ‘(No. 5a.) This soy bean is
extensively cultivated in the mountains north of Peking
and is highly esteemed for human food; requires but little
irrigation, and is well worth trying in the arid West.’ (Meyer.)
“17259. From Tschang-ping-tsu. ‘(No. 6a.) This bean is
grown in the northern country as a nitrogen-supplying crop
with sorghum, corn, or millet; does not scatter much when
ripe, but seems to be late in ripening.’ (Meyer.)
18459/18460. “From West Branch, Michigan. Received
through Mr. Edward E. Evans, May 2, 1906.
“18459. Green.
“18460. Early black.”
18619. “From China. Received through Mr. F.N. Meyer,
at the Plant Introduction Garden, Chico, California, May 18,
1906. Seeds and cuttings of Chinese plants, the seeds being
indicated by the letter ‘a’ following the numbers, as follows:
“18619. From Shanghai. ‘(No. 188a.) A very large
variety of yellow soy bean.’ (Meyer.)”
18707. “From China. Renumbered for convenience in
recording distribution, June 21, 1906. A dull reddish brown
colored variety of soy beans, the actual source of which is
in doubt.” Note: This is the earliest American document
seen (Sept. 1996) that uses the word “soy” (as in the phrase
“the Hollybrook Early soy is very nearly equal to that of the
Mammoth Yellow”) to refer to the soy bean rather than to soy
sauce. Address: Washington, DC.
634. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907. Washington,
DC: Seed and Plant Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC. 15 p. Dec. 30.
Unpublished typescript. 28 cm.
• Summary: “From the data we had on hand last spring we
were certain that the acreage planted to soybeans was on the
decrease. It was exceedingly desirable to learn why this crop
had so diminished in favor, and if it were possible to increase
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the acreage by introducing new and better varieties than
those which have been commonly grown. With this idea in
view, variety trials were conducted at Stillwater, Oklahoma,
New Orleans, Louisiana, Gainesville, Florida, Raleigh, North
Carolina, and Arlington Farm, Rosslyn, Virginia. In addition
to securing notes on the varieties, any other information
which would add to an understanding of the decrease in
acreage of soybeans was to be secured.
“Our interest in soybeans was aroused by the
comparatively large grain yield which a few of the varieties
made at Arlington last year, and the relative ease with which
the crop can be harvested and threshed in comparison with
cowpeas. Inquiry was made at all the Experiment Stations
visited, where soybeans had been grown, if any difficulty had
been experienced in harvesting and threshing. In only one
case, that of the Ohio Station, was any trouble reported. Only
a few farmers who were growing soybeans were located, and
without exception they are well pleased with them. Nearly
all of the southern stations are growing them to a certain
extent, and are exceedingly anxious that they come into more
general use throughout the South, as they are judged superior
to cowpeas in nearly every respect.
“The Ohio, Indiana, Illinois and Kentucky Experiment
Stations all have a considerable number of varieties under
trial, and all except Ohio are getting good results. In the
states north of the Ohio River soybeans are more especially
a grain crop, though they also produce a fair amount of
hay. At the Ohio station soybean do not do well for some
unknown reason. None of the varieties they have under trial
are making satisfactory growth, and they have a peculiar
tendency to set pods very close to the ground, so the
harvesting is very difficult. The only complaint I heard on
the threshing of soybeans was by the Ohio Station. In order
for soybeans to be a profitable crop the yield must be at least
15 bushels per acre, and there is difficulty in securing that in
Ohio. All of the large growing varieties are too late for the
conditions prevailing at Wooster [Ohio].
“In Lafayette, Indiana, soybeans do exceptionally well.
The Station considers them a very desirable crop. They are
there used only for grain production; they are harvested with
a mowing machine and handled the same as a hay crop.
The yield of seed readily amounts to 25 or 30 bushels per
acre, according to the station authorities. They have a trial
between seeding with a grain drill and planting in rows. The
drilled area seems to give the largest yield, and certainly the
best quality of hay or straw. The early or medium maturing
varieties give the best results. The late varieties are too late to
mature seed satisfactorily at this latitude. Ito San, Brownie,
Guelph, and Hollybrook varieties are the best in their trials,
Hollybrook giving the best results. Guelph is probably
second and the other two are about equal in value. The very
early varieties such as Ogemaw and Buckshot are entirely
worthless as they do not make not make sufficient plant
growth to yield a fair crop or either hay or seed. Soybeans

are grown quite extensively in the northern part of the state
where they seem to be admirably adapted for the production
of seed. It is claimed that the crop is becoming generally
grown over the entire state, and that it is an exceedingly
valuable one.
“The growing of soybeans in Illinois does not seem to be
as successful as in Indiana, though the station at Champaign
is very enthusiastic over the crop, Prof. Hume saying that the
yield is always above 15 bushels per acre. The forage or hay
is considered of very good quality and the grain is excellent
as a concentrate. The Station has used a grain binder for
harvesting soybeans and report it satisfactory. Of the
varieties under trial Ogemaw and Buckshot are considered
no god. Ito San is one of the best varieties and Guelph is
thought to be the best, the Station using it as their standard
to gauge the value of the other varieties. At the time of my
visit, Sept. 20th, Ebony, #9414 secured from us, showed up
best, and Prof. Hume was very enthusiastic over it. Brownie
makes an exceptionally fine growth, but seems too late to
mature seed. Some of the varieties have given considerable
difficulty in harvesting as they put on pods very close to
the ground. The growing of soybeans in the state is rather
limited, although in the southern part Prof. Hume thought
they were being grown quite largely. The Station is anxious
that the industry become more general as the plant is deemed
a valuable addition to Illinois agriculture.
“At the Kentucky station the growing of soybeans has
been tried for some time and has given very promising
results for the state. Prof. Garman thinks that soybeans are
much more valuable for Kentucky than cowpeas, as they are
more easily handles, adapt themselves to varying conditions
more readily, and give a larger yield. Prof. Garman has done
more variety testing and from his results, favors the medium
maturing varieties. The early ones he says are too small
growing to be valuable and the late ones are in danger of
being caught by frost before they mature. Ito San, Brownie,
Flat King and Amherst give very good results. Mammoth
does exceptionally well when the season is such as to allow
its maturing. The harvesting is done with a mower or binder,
and no trouble has been experienced in this operation. The
[seed] yield is good, being 20 or more bushels per acre.
Prof. Garman states that the curing of hay is done simply
by raking into windrows, and then cocking. No stakes or
poles are used nor is any covering with hay crops considered
necessary. They are considered one of the most valuable
crops for Kentucky, but, on account of farmers not being
familiar with them, their introduction has been rather slow.
“I found Director Morgan, of the Tennessee Experiment
Station, very enthusiastic about the growing of soybeans.
Prof. Morgan says they can be planted any time from
April to August and still make a crop. They yield more
grain per acre, and usually a higher quality of hay or straw
than cowpeas. Prof. Morgan is doing everything possible
to increase the acreage of soybeans in Tennessee, but is
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making slow progress, as the farmers are not familiar with
the crop, and prefer growing cowpeas. A very interesting
feeding trial was carried out by the Tennessee Station last
winter. This trial consisted of feeding an acre each of corn,
cowpeas and soybeans to three lots of steers. The product
from each acre was used to feed one of the lots in the trial.
The yield of soybeans on the experimental acre was 20
bushels of grain and nearly 1½ tons of straw. The soybeans
gave decidedly the best results in this trial, producing the
largest amount of gain and making this gain considerably
cheaper than either of the other feeds. This trial Prof. Morgan
is using as an illustration to induce the farmers to grow more
soybeans. Of the varieties tried, Mammoth is considered the
best, as it makes the largest growth, matures satisfactorily,
and seems able to withstand drought better than any of the
others. Varieties of the Amherst type are also considered
very valuable, but the very early ones are considered entirely
worthless for Tennessee. The harvesting is generally done
with a mower. A binder can also be used satisfactorily, and a
drop-rake reaper is spoken of quite highly. The curing is the
same as for ordinary hay. The harvesting must be done quite
early do avoid the danger of shattering seed and losing the
leaves. Prof. Morgan insists very strongly that the planting
should be in rows as the need in Tennessee is for more
clean cultivation, and soybeans in rows is one of the best
clean culture crops for the state. It is excellent to grow as a
preparation for alfalfa seeding, and it is also easy to prepare
the land for wheat seeding after soybeans. The Station has
experienced no difficulty in threshing. The Koger [cow]
pea thresher gave excellent results last fall on threshing
soybeans.” Continued. Address: Scientific Assistant [Bureau
of Plant Industry, USDA].
635. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907 (Continued–
Part II). Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 15 p. Dec. 30. Unpublished typescript. 28 cm.
• Summary: Continued. “Prof. Morgan called my attention
to a statement made by the Station Bacteriologist that
the soybeans did not take nitrogen from the air, as the
Station Bacteriologist has found only rod bacteria in the
root tubercles, and that it is the ‘Y’ shaped that gather the
nitrogen. Upon inquiring of Dr. Kellerman this idea has been
refuted, he stating that the rod bacteria as well as the ‘Y’
shaped bacteria gather nitrogen from the air.
“At the Kansas Station where soybeans had quite a
boom a few years ago their exploitation has been entirely
abandoned. Prof. Ten Eyck says they do not yield enough
to make them a profitable crop. In addition to this drawback
it is necessary to artificial means to secure inoculation, and
this the farmers are very reticent [reluctant] about doing,
especially when other crops of similar nature can be grown
successfully without this trouble. Cowpeas have run out the

soybean business in Kansas to all appearances. Prof. Ten
Eyck stated that it would require a variety that would yield at
least 25 bushels to the acre to induce farmers to bother with
this crop on account of the necessity for artificial inoculation.
He also stated that the western half of the state could not
grow soybeans unless some new method of disposing of
rabbits could be found, since their fondness for the crop
would annihilate large fields in that part of Kansas.
“At the Georgia Experiment Station, Director Calvin is
making efforts to have soybeans more largely grown on that
state. They are not doing any variety work, but have a couple
of acres planted to Mammoth soybeans and are comparing
them with cowpeas as an object lesson to the farmers that
soybeans are valuable for Georgia conditions. Mr. Calvin
thinks soybeans could be profitably grown on a large scale
in Georgia, but doubts that they ever will be on account of
the popularity of cowpeas. He had no reliable data, but was
positive that the yield of soybeans un either rain or hay is
large than for cowpeas.
“Mr. J.J. Stranahan of Bullochville, Georgia, is a very
enthusiastic soybean grower. He has the Tokyo (?) [Tokio]
variety, and claims to have no difficulty in securing two
crops each season. He has been growing them in his peach
orchard between the rows of trees and has had splendid
results. All his planting is in rows and he claims to have a
little above three tons of hay per acre, and thinks his seed
yield has exceeded 25 bushels. He had our Mammoth, Flat
King, Ebony. Guelph, and Meyer varieties under trial this
season, but they did very poorly. Mr. Stranahan attributed
this to late planting on a piece of land which had produced
very heavy crops of oats in the spring. It was difficult to
determine, therefore, whether any of these varieties were of
any material value in that section. Even Mammoth, which
generally gives such good results in the South, did very
poorly in Mr. Stranahan’s trial, so I am inclined to think the
test does not give a fair indication of what these varieties
might do under more favorable conditions.
“The Alabama Station is encouraging the growing of
Mammoth soybeans as much as possible. Director Duggar
says they should be grown to a larger extent than cowpeas,
but as yet are grown but in very small areas. He thinks that a
campaign of education, getting farmers acquainted with the
crop will eventually mean large acreages grown to soybeans
each year, and he feels that the soybean industry in the South
is only just in is infancy. This seemed to be the opinion of
nearly all the Stations in the Southern States and I believe the
next ten years will see a very large increase in the production
of soybeans.
“Variety trials: Trials of the different varieties at
Stillwater, Oklahoma, was almost entirely a failure. The
Oklahoma Station was furnished the entire list of our
varieties with the idea of learning whether any of these were
of especial value for Oklahoma conditions. Unfortunately a
poor stand was secured, and the ravages of the rabbits made
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it even poorer, resulting in the trial being of very small value.
A very severe drought prevailed in August and September
which also tended to hinder the varieties from making
any growth. Quite a number of the varieties were entirely
destroyed by rabbits, and rather singularly a number of the
rather fine-stemmed ones suffered most in this respect. In the
work which the Station has done with soybeans in the part
they have experienced a strange difficulty in not being able
to get a satisfactory stand even when the seed was considered
of very fine quality. The reason for this is not known. The
varieties which are under trial this year were not inoculated,
although material was furnished them from Washington.
Mr. Mr. Burleson, of the Station staff, told me that they had
never been able to secure inoculation, having tried not only
artificial inoculating material but also soil secured from the
Kansas Station. From appearance the growing of soybeans in
Oklahoma is of very little promise, and the Station is rather
discouraged with the outlook. They are going to grow the
entire list next year to see if perchance they will do better in
another season.
“I do not believe that the western half of Oklahoma
will become a soybean growing district on account of the
ravages of rabbits, unless this pest can be exterminated. The
eastern half may grow the crop extensively, but it will slow
work to get them well established, as many of the farmers
are southern people thoroughly familiar with cowpeas,
and generally speaking know nothing about soybeans. The
outlook is not at all good for soybean in Oklahoma in my
estimation.
At Crowley, Louisiana, Messers. J.F. Shoemaker, J.B.
Dodson, and J.F. Naftel were growing two varieties of
Riceland soys sent from this office. Mr. Dodson’s trial had
been ruined by a leaky dike which lad let water into the
soybeans and drowned them out. The other men had a fine
stand and the plants had made splendid growth. Both stated
that the season had been very bad, yet the plants had been
about 30 inches high on August 20th when I was there and
were beginning to bloom. They were well tubercled and
seemed to be doing all right. Both men were of the opinion
that the Riceland soybeans would prove a valuable crop for
the rice fields of Louisiana.
Of the large number of varieties under trial park at
Audubon Park, New Orleans, only three did at all well and
these were showing up exceedingly fine when I saw them
August 22nd. They were Black, Shanghai #14952, and the
two Ricelands, Nos. 20797 and 20798. No 14952 had made
a growth of 40 to 42 inches, was well branched, stood up
well, and was setting a lot of seed on August 22nd. It had
very large leaves and was heavily tubercled. Indications were
that it would hold its leaves very well. The objection to it is
its coarseness; otherwise its appearance is very promising.
Mr. Blouin agreed with me that it will probably be a very
valuable variety for Louisiana conditions The two varieties
of Riceland soys seemed identical so far as their growth was

concerned. They seem to run to vine [viny growth habit],
somewhat like cowpeas, although, of course, the growth
is quite different from cowpeas. Some of the vines were
6 feet long when I saw them. The stems and branches are
slender and the leaves not large. It seems it would make a
splendid hay crop. Each row was about 3 feet wide and 24
inches high. They were heavily tubercled and exceptionally
vigorous. They were blooming profusely and it seemed that
they should produce a considerable quantity of seed. Prof.
Blouin expressed the opinion that they were exceedingly
promising for Louisiana, and especially the ricelands of
that state. While they make very satisfactory growth so far
as the amount is concerned, I would consider them of more
promise if they did not have the strong tendency to vine and
hence fall down. This objection to them may be overcome,
however, if they are planted closer together so that they will
have a tendency to hold each other up. They will become
a very valuable acquisition to the agricultural plants of
Louisiana if they will produce a sufficient quantity of seed.
Continued. Address: Scientific Assistant [Bureau of Plant
Industry, USDA].
636. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907 (Continued–
Part II). Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 15 p. Dec. 30. Unpublished typescript. 28 cm.
• Summary: Continued. “Of the remaining varieties, Nos.
19984 and 17862 made fair growth and set a reasonable
amount of seed, but are too small growing to be considered
valuable. All the others made but a very small growth,
though they set seed well considering their size. Practically
all but the three good ones were ripe on August 22nd. The
entire trial was well inoculated, and Prof. Blouin said the
season had been favorable for their growth, so it seems
reasonable to suppose that the majority of the varieties are
not suited to the conditions prevailing in New Orleans.
“The large list of varieties furnished the Florida
Experiment Station and planted at Gainesville, Fla., did
not develop anything at all promising. The seed were not
inoculated and in a careful search through the field on August
28th I found only a single plant tubercled, and that very
sparingly. The trial was on very sandy soil, and the plants
made but very small growth. The best of the plants were
only 6 to 10 or 12 inches high, and were weak and sickly
looking. They also had but a very small number of pods.
The soil is badly in need of humus and it may be that if this
were incorporated, the soybeans would do better. Prof. Rolfs
/ Rolfe [?] wishes to try the entire list of varieties again
next season and hopes that in the long run he may secure
something of value.
“I am exceedingly skeptical about soybeans ever
becoming of any material value for Florida on account of
the adaptability of the velvet bean to Florida conditions.
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While there may be found isolated places in the state where
soybeans will do well, the crop will never be generally
grown in the state. Prof. Rolfe feels that there is but small
promise, but he thinks that trials should be carried far enough
to thoroughly demonstrate whether there is any chance of
getting anything valuable or not. In the trial at Raleigh, North
Carolina, the results are comparable. The varieties were all
planted on July 18th on very uniform land. The season was
exceptionally dry so the plants made but very small growth,
although they were well tubercled and thrifty. Last year
soybeans at Raleigh grew waist high while this year only
a few of them were as much as 20 inches. The only thing
this trial has demonstrated pretty thoroughly is the folly of
trying to get anything valuable out of the early varieties. All
of these made very small growth and produced only a small
amount of seed. The medium maturing varieties did fairly
well, but it is in the late ones that the promising varieties are
found. These are able to withstand the severe drouth in the
middle of the season and when the fall rains come they will
start out and make quite a large growth, while other varieties
will have set a small amount of seed and matured in the dry
hot weather. Of the varieties that seemed of some promise I
noted the following: Flat King, Nuttall, Ebony, in the Blacks
[black seeded]; Brownie, Meyer, #17852–one of the best in
the trial, in the browns; Guelph and Tokio, Nos. 17264 and
17267 in the green, and Hollybrook, Nos. 17278 and 19984,
in the yellow. Of these more or less promising varieties,
Meyer, Guelph and Hollybrook have shown up the best.
Owing to the unfavorable season, it is hard to tell what the
varieties will do under average conditions.
“I think the growing of soybeans in North Carolina will
be a very profitable business although the trial at Raleigh this
year has not been very successful. However, the varieties
have shown their ability to withstand drouth, and in a
favorable year I think they will make an enormous growth.
I learned from the station that in the eastern part of the state,
especially Hyde Co., there are many large areas devoted
to soybeans, and that they do exceedingly well. I think the
entire Coastal Plains region of the state will grow soybeans
satisfactorily and profitably. Considerable educational work
is necessary to get the crop on a good basis.
“In the large trial at Arlington [Farm, Virginia] quite
a number of varieties made very large, and, in some ways,
satisfactory growth, but only a few of this large list of
varieties are of the type of plants most desirable to make a
real successful variety. In this category come Ebony, #17254,
Haberlandt, #17263 and #17271, Meyer, #17852, two yellow
varieties, Nos. 14954 (Acme) and 19984 (Hollybrook?).
These varieties I consider the most promising in the trial
at Arlington for the reason that they make relatively large
growths, set a lot of seed, hold their leaves well upon
ripening, and have rather fine stems. The lower pods and
branches on these varieties are also quite well above ground
so the harvesting can be readily done.

“After the summer’s investigation on soybeans I have
come to the conclusion that the very early varieties might
as well be permanently discarded, as there seems to be no
place for them in our agriculture. North of the Ohio River,
wherever soybeans are grown, the medium late varieties are
the best, as the late ones will not mature seed, but for all the
country south of the Ohio River, and I believe it is here that
the soybean will find its greatest usefulness, the late varieties
are by far the best. I think the reason for the decrease in
acreage of soybeans is due to the lack of knowledge of the
crop. In nearly every section where the crop has become
known it as found a permanent place on the farms, and is
considered very valuable. Heretofore the stations have not
devoted much time towards exploiting the soybean, and
getting familiar with it, which is accountable for its not
being grown more extensively than it is. A systematic plan
of education undertaken by southern stations I think would
increase the acreage of soybeans by many times the present
status in a very few years. One of the principal objections
to the crop has been lack of varieties which would yield
a sufficient amount of seed to make the crop profitable.
New and better varieties which I think we now have on
hand will overcome this drawback. The ease with which
the crop can be handled and the readiness with which it
becomes inoculated and adapted to environments in the
Southern States will make it a very desirable crop in southern
agriculture. In my opinion all exploitation possible should be
given to soybeans as for many conditions they are superior to
cowpeas.”
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean variety Acme.
Note 2. Nielsen fails to realize that the future of the
soybean lies in the northern states rather than in the south,
and that in the far northern states the short season varieties
would be come the most popular because of their high seed
yields.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Scientific Assistant [Bureau of
Plant Industry, USDA].
637. Nielsen, H.T. 1907. Office report on Phaseolus and
Mucuna: For July, August, September, and October,
1907. Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 7 p. Dec. 30. Unpublished typescript. 28 cm.
• Summary: Contents: Phaseolus: Hays, Kansas; Chillicothe,
Texas; San Antonio, Texas; New Orleans. Louisiana;
Arlington Farm [Virginia]. Velvet beans (Mucuna utilis and
Mucuna Lyoni).
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Concerning Velvet beans: “Prof. Rolfs, of the Florida
Experiment Station, is very enthusiastic about velvet beans,
although he said when I visited him that as yet he has not
noticed any difference in the two species of Mucuna. He
says, however, that for the greater part of Florida velvet
beans are far ahead of any other leguminous crop, cowpeas
and soybeans not being in it at all according to him. My
inquiries at the different stations in the Southern States
seems to largely limit the successful growing of velvet beans
to Florida, and land very near the Gulf Coast in the other
states, although they are grown in a small way farther north.
North of Florida, however, they at once enter into serious
competition with cowpeas, and in most places cowpeas are
more in favor than velvet beans” (p. 7). Address: Scientific
Assistant [Bureau of Plant Industry, USDA].
638. Williams, C.B. 1907. Re: Seed of varieties of cowpeas
and soybeans. Letter to Mr. C.V. Piper, Bureau of Plant
Industry, Washington, DC, Dec. 31. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: On November 30 we received a letter
from you stating that you were glad that we were interested
in the growing of varieties of cowpeas and soy beans in
cooperation with the Bureau of Plant Industry. You also
stated that you would be glad to supply us with seed of each
of these varieties for our tests. You stated that your supply of
soy beans was limited, but that you would be able to supply
enough of the leading varieties to plant one-twentieth of an
acre of each, and that you would supply sufficient to plant
one-tenth of an acre of each of you found that you could
spare the seeds. You stated that you would let us know
definitely in reference to this matter in the near future. We
should like to know if we may depend upon you to supply
us with enough seed of the leading varieties of soy beans
for our test this year. You stated also in your letter that there
will be no difficulty in your ability to supply us with enough
of the different varieties of cowpeas to plant one-tenth of
an acre to each. We shall want to supplement the varieties
which you supply us by purchases from different sources, so
if it is possible for you to supply us with a list which we may
expect from this source, the favor will be highly appreciated.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
639. USDA Bureau of Plant Industry, Office of Foreign Seed

and Plant Introduction. 1907-1917. Photographs taken by
Frank N. Meyer on his journeys, 1 June 1907 to 24 March
1917 (Archival collection). Washington, DC. *
• Summary: As of July 1999, this collection of photographs
is located at the National Archives in College Park,
Maryland. Record Group 54-FS, Series 135-I to 135-K.
Meyer’s descriptive captions accompany the photographs
and the negatives in the arboretum files. A finding aid also
exists. Website: www.nara.gov/nara.nail.html.
In Sept. 1921 David Fairchild wrote: “In addition
to the living plant material which Mr. Meyer collected,
there are to his credit in the collection of this office 1,740
photographs, which constitute a unique set of illustrations
of the agriculture of the Chinese, in particular portraying the
crop plants upon which this remarkable people has lived for
40 centuries.” Fairchild, a close friend of Meyer’s, was the
Agricultural Explorer in Charge, Office of Foreign Seed and
Plant Introduction, Washington, DC. His statement appeared
in 1922 in the USDA Bureau of Plant Industry, Inventory No.
55. 48 p. May. See p. 2.
Talk with Kevin Conrad at the National Arboretum.
1999. July 27. This collection of photographs used to be
located at the U.S. National Arboretum, Washington, DC.
Ten albums remained at the National Arboretum after the
USDA Photo Library discarded two. Within the last 10-15
years, it was shipped to the National Agricultural Library
(Beltsville, Maryland), which sent the collection to its
present location at the National Archives.
Talk with Teresa at NARA still photograph collection.
Dec. 14. Her phone: 301-713-6625 X-242. She finds it very
difficult to find and work with these negatives. There is no
good finding aid. The negatives are filed by plant type. “Even
if you were to come here yourself, you would probably not
be able to find what you want.”
Talk with Susan Fugate, head of Special Collections,
National Agricultural Library, Beltsville, Maryland. 1999.
Dec. 22. This collection of photographs, known as the
Foreign Seed and Plant Introduction collection, was owned
by NAL during the early 1990s, and was transferred to
NARA because the head of special collections at the time
was not willing to keep the nitrate negatives, which require
special storage due to potential fire and explosive danger.
Susan would like to get this superb collection back to NAL,
which is where it really belongs. She will contact NARA and
work on it. Address: USDA. Phone: 313-764-3482.
640. Frank N. Meyer collection (Archival collection). 19071919. Washington, DC. *
• Summary: This collection, located at the National
Agricultural Library (Beltsville, Maryland), Special
Collections, comprises 0.5 linear feet of papers by and about
Frank N. Meyer, Dutch botanist and USDA agricultural
explorer. “Isabel S. Cunningham collected these papers while
doing research for her book, Frank N. Meyer: Plant Hunter
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in Asia. The collection consists of photocopies of original
correspondence, documents, and articles. Copyright does not
belong to this repository. The National Archives houses the
originals in the records of Frank N. Meyer, Plant Explorer
(1902-1918).
“Series I consists of correspondence between Meyer
and another botanical explorer, E.H. Wilson (May 7,
1907-January 9, 1908). There are also three letters
from Meyer to Professor C.S. Sargent (February 16,
1913-December 7, 1913) and three letters from Meyer to
Hugo de Vries (July 27, 1911-October 5, 1915). Cunningham
received some of the correspondence after the 1984
publication of her book. There is a typed transcript of the
letter from Wilson to Meyer dated February 15, 1907. The
letters to de Vries are in Dutch but a translation accompanies
the photocopies. All letters courtesy of the Arnold
Arboretum, Harvard University.
“Series II comprises biographical articles written about
Meyer. The first one titled, “The Traveler-Botanist Frank N.
Meyer” by Leo Derkesen appeared in Panorama, vol. 44,
number 20, 1957. Both articles were translated into English
from the Dutch by Jeannette Bouter Bernaerts.
“Series III consists of photocopies of original
documents. The first one is Meyer’s Petition for
Naturalization filed July 21, 1908 right after he returned
home from the first expedition in China. The second
document is a copy of Meyer’s Last Will and Testament,
witnessed August 5, 1916. Dutch Botanist.
Ernest Henry Wilson lived 1876-1930. Charles Sprague
Sargent lived 1841-1927. Hugo de Vries lived 1848-1935.
Isabel Cunningham was born in 1919. Address: USDA.
Phone: 313-764-3482.
641. Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. I. Farms. New York and London: Macmillan
& Co. xviii + 618 p. Illust. Index. 27 cm.
• Summary: In Part I of this book, titled “The agricultural
regions,” soy beans are mentioned at Mississippi (p. 58; the
soils and climate are well adapted to growing a wide variety
of crops, including soy beans).
In Part III, “The soil environment,” Chapter XIV is
titled “Treatment of the soil by fertilizing agents” (p. 454513). Soy beans are first discussed at: The inoculation
idea (p. 457). As early as 1884, before the discovery of
the partnership between germs and legumes, Maxwell T.
Masters, the English botanist, wrote of inoculating the soil
with nitrifying bacteria in his book Plant Life on the Farm.
The isolation of the nitrifying and nitrogen fixing germs has
led to the cultivation of these organisms in special media.
Two of these preparations, “alnit” and “nitragin,” both of
European origin, failed to give the results in practice that
were expected of them, and have been abandoned. “The
question arises as to whether the seed, rather than the land,
may not be inoculated. In some cases, sufficient soil and

dust may go with the seed to supply the necessary germs.
This was found by the Illinois Experiment Station to be the
case with cowpeas, but not so with soy beans.” “The most
recent development in the United States is the recrudescence
of the idea of inoculating directly by means of pure cultures
of the germs. This is the result of work in the United States
Department of Agriculture. A study of germs as related
to the nitrogen supply was made by Dr. George T. Moore
and others. The conclusion was reached that there is only
one species, but that this species has different infective
power according as it has lived on one host or another. It
was suggested, also, that one reason why the old ‘nitragin’
was unsuccessful is because the germs were cultivated in
a nitrogenous medium and the germs became, so to speak,
nitrogen-surfeited. They were therefore cultivated in the
Department laboratory in nitrogen-free media and the germs
thereby were thought to remain active.”
In this same chapter, soybeans are discussed at: Lime in
relation to soil improvement (p. 481-82; soy beans should
be limed since they cannot thrive on extremely acid soils).
Practical advice on the use of commercial fertilizers (p. 484,
487; “For legumes a basic formula made up of ground bone
150 pounds, acid phosphate 600 pounds, muriate of potash
250 pounds, applied at the rate of 200 to 300 pounds per
acre, would be sufficient to supply the mineral needs of red
clover, alfalfa, and vetches and enable the plant to exercise
its function of securing its nitrogen from the air; in the
case of summer legumes, as the cowpea and soy bean, the
application may be increased by at least one-half, as these
plants must secure the entire amount of food needed for
their growth and development during a short period.”). Farm
manures: Their characteristics and values (p. 490, 493, 495;
one table (p. 493) shows the fertilizer ingredients (nitrogen,
phosphoric acid, and potash) in foodstuffs. Includes soy bean
plants for use as green fodder, and soy beans as grains; a
second table (p. 495) gives the composition of litter, incl. soy
bean straw).
The use of green-manures in soil improvement (by E.B.
Voorhees, p. 503, 507-08; plants which belong to the legume
or clover family do not depend solely on soil sources for
their nitrogen, but can secure it from the air; these plants
include soy beans. The soy bean is discussed in detail as a
green-manure crop on p. 507 and compared with the cowpea.
Sand or winter vetch grows much better on light, poor soil
than cowpeas or soy beans. Methods of inoculating soy
beans are discussed. A table (p. 508) shows the amount of
nitrogen contained in various green-manure crops. Soy beans
yield 6 tons/acre green, contain 60 lb of nitrogen, and 2,640
lb of organic matter).
642. Benedict, Francis G.; Osborne, Thomas B. 1907. The
heat of combustion of vegetable proteins. J. of Biological
Chemistry 3:119-34. [7 footnotes]
• Summary: “Very few determinations of the heat of
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combustion of vegetable proteins are to be found in
the literature. The earliest appear to be those made by
Danilewsky (1881), who found for ‘Pflanzenfibrin’ 6231, for
legumin 5573 and gluten 6141 calories per gram.”
Values are given for glycinin (a globulin forming the
greater part of the protein matter of the soy bean, Glycine
soja). For yellow soy beans, the values range from 5,147 to
5,255 calories/gram on an “as is” basis. For Japanese soy
beans, the values range from 5,016 to 5,056 calories/gram.
Calculated to an ash- and water-free basis, the two values are
5,667-5,672 and 5,619-5,665.
Values are also given for amandin (a globulin forming
the greater part of the protein matter of the seeds of the
almond, Prunus amygdalus var. dulcis), edestin (from hemp
seeds), phaseolin (from the Japanese adzuki bean, Phaseolus
radiatus), conglutins  and Beta (from yellow and blue
lupins), glutenin (from wheat gluten), and hordein (from
barley).
A table (p. 133) summarizes the percentages of carbon,
hydrogen, nitrogen, sulfur, and oxygen in each type of
protein and the average heat of combustion–which ranges
from 5,358 for globulin (wheat) to 5,916 for hordein
(barley). "In general the higher heats of combustion are
found for those proteins which have a higher carbon content
and similarly for those with a lower oxygen content."
Address: Chemical Lab. of Wesleyan Univ. [Middletown,
Connecticut] and the Lab. of the Connecticut Agric. Exp.
Station.
643. Delwiche, E.J.; Moore, R.A. 1907. The relation of
orchard cover crops to soil moisture and soil freezing.
Wisconsin Agricultural Experiment Station, Annual Report
24:379-85. For the year ended June 30, 1907.
• Summary: “To sum up, cover crops are used: (a) To
prevent deep freezing of the ground and thus avoid rootkilling of the trees; (b) to hasten the ripening of late wood
growth, and in a measure prevent top-killing; (c) to prevent
the soil from being washed away by heavy fall and spring
rains; (d) to hold soluble plant food in the soil, especially
nitrates; (e) to lessen evaporation in winter when no snow is
on the ground; (f) to add humus to the soil so as to increase
its water-holding capacity; (g) to prevent snow from being
blown away; (h) to supply nitrogen to the soil” (p. 380)
Ten plants were experimented with as cover crops–viz.,
cow peas, soy bean, crimson clover, hairy vetch, Canada
field pea, oats, rye, millet, and rape–and some of these were
used in combination. It was found most easy to get a catch
crop with oats, rape, rye, and millet, and least with soy
bean, crimson clover, and hairy vetch. The relative order of
value in obtaining an early cover was: cow peas, soy bean,
oats, Canada field peas, rape, rye, millet, turnip, hairy vetch,
and crimson clover. The soy bean was the third best crop
in standing drought (after cow peas and oats), and the most
resistant to attacks of fungi, and the second most resistant to

attacks of insects (after cow peas). Rye is the most resistant
to frost, and the soybean is the next to last (before cow peas)
(p. 384). Address: 1. Superintendent, Northern Wisconsin
Sub Stations, Iron River; 2. Agronomist, Madison. Both:
Wisconsin.
644. Jaffa, M.E. 1907. Nuts and their uses as food. Yearbook
of the United States Department of Agriculture p. 295-312.
For the year 1906.
• Summary: The introduction (p. 296) notes: “The increased
demand for nuts is due in the main to two causes, namely,
a better appreciation of their appetizing qualities and the
numerous ways in which they form a palatable addition to
the diet of the average family, and, secondly, to their use by
the vegetarians and persons of similar belief–a group small
in proportion to the total population, but still fairly large
numerically–who use nuts, and more particularly the peanut,
as a substitute for meat and other nitrogenous and fatty
foods.
“Many special nut foods, such as malted nuts, meat
substitutes, etc., have been devised and extensively
advertised by the manufacturers for general use in the diet
and for the special needs of vegetarians and fruitarians. It
is said that some of these American nut products contain
soy beans, but apparently the peanut plays a very important
part in their composition. In either case, since the peanut,
like the soy bean, is a legume, these preparations might
more properly be compared with the bean cheese and other
soy-bean products so much used in China, Japan, and other
eastern countries than with such nuts as the walnut, almond,
or cocoanut.”
In the section titled “Description of nuts,” page 297
states: “The chufa, nut grass, or earth almond is a small
tuberous root of a sedgelike plant and perhaps should be
classed with the vegetables rather than with nuts. It is not
common, though sometimes eaten.”
In the section on “Composition of nuts,” a table titled
“Average composition of nuts and nut products” (p. 299)
gives the following analyses of peanut butter and round
steak: Peanut butter.–Water 2.1%, protein 29.3%, fat 46.5%,
carbohydrates 17.1%, ash 5%, fuel value 2,825 calories
per pound. Round steak.–Water 65.5%, protein 19.8%, fat
13.6%, carbohydrates 0%, ash 1.1%, fuel value 950 calories
per pound.
These figures show that peanut butter contains 1.5 times
as much protein, more than 3 times as much fat, nearly 5
times as much ash, and 3 times as much fuel value as round
steak. Analyses are also given for: Chufa (earth almond),
cocoanut, ginkgo nut (seeds), lichi nut, pignolia, cocoanut
candy, peanut candy, cocoanut milk, cocoanut–desiccated,
cocoanut flour, peanut coffee made from the entire kernel.
Cocoanut milk contains: Water 92.7%, protein 0.4%,
fat 1.5%, carbohydrates 4.6%, ash 0.8%, fuel value 3,125
calories per pound.
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“Nut butters: Within the last few years so-called nut
butters have been used in increasingly large amounts, and at
least one variety, namely, peanut butter, is made and sold in
ton lots.” Nut butters are commonly marketed in jars. “The
nut butters are recommended by vegetarians as a substitute
for butter in culinary processes and for use at the table. With
persons who are not vegetarians they are commonly used
for making sandwiches and in other ways for their agreeable
flavor and for the pleasing variety which they give to the
diet. Nut butter may be easily made at home.” “The nut
butters just mentioned are entirely different from cocoanut
butter and from cocoa butter, which are expressed and
purified fats. These ‘butters’ are of considerable commercial
importance and are used for culinary purposes, though
perhaps they are more commonly used in other ways.”
A section on “The pecuniary economy of nuts” (p.
309-10) states: “For the vegetarian or fruitarian, who looks
to nuts as the chief source of protein in the diet, the peanut
must be considered as much the most economical.” A table
titled “Pecuniary economy of nuts and nut products” (p. 310)
shows the price in cents per pound of various foods, the cost
of 1,000 calories of energy, and the number of pounds of
protein that 10 cents will buy: Peanuts 7, 3.6., 0.31. Peanut
butter 20, 7.1, 0.15. Peanut candy 25, 11.8, 0.04. Porterhouse
steak 25, 22.5, 0.07. Whole milk 4, 12.0, 0.8. Cheddar cheese
16, 7.5, 0.17. Address: Asst. Prof. of Nutrition, Univ. of
California [Berkeley].
645. New Jersey State Agricultural Experiment Station,
Annual Report. 1907. Miscellaneous analyses. 27:37. For the
year ending Oct. 31, 1906.
• Summary: Contains analyses of the composition of
various fodders including Soy bean silage and soy beans.
The elements analysed are: water, ether extract, crude fiber,
protein, ash, nitrogen-free extract, nitrogen, phosphoric acid,
and potash. Address: [New Brunswick, New Jersey].
646. Skinner, J.H. 1908. Report of the Animal Husbandry
Department. Indiana (Purdue) Agricultural Experiment
Station, Annual Report 20:24-27. For the year ending June
30, 1907.
• Summary: “The work begun in 1903 to determine the
value of soy beans in pork production where pastured off in
the field, was continued with a fourth experiment conducted
in September, October and November. This experiment
involved four lots of pigs.
“Further study of the relative value of soy beans as
a supplement to corn was made by comparing rations as
follows: I. Corn meal and oil meal. II. Corn meal and soy
bean meal. III. Corn meal and middlings.
“The results show that corn meal and soy bean meal
produced the largest gain. Corn meal and middlings ranked
second and corn meal and oil meal third.”
A “second experiment was conducted in the spring

of 1907, in which five lots of pigs were fed rations with
about the same nutritive ratio.” The results showed “the
ration containing skim milk to be the most efficient in gains
produced, corn and middlings ranking second, and tankage
third, with corn and soy beans fourth, and but slightly below
corn and tankage, while corn and oil meal ranked fifth with
4.02 per cent less gain that the ration of corn and soy bean
meal and 12 per cent less gain than was produced by corn
and skim milk.” Address: Chief of Animal Husbandry Dep.
[LaFayette, Indiana].
647. Wiancko, A.T. 1908. Report of the Agricultural
Department. Indiana (Purdue) Agricultural Experiment
Station, Annual Report 20:13-15. For the year ending June
30, 1907.
• Summary: “The interest taken by the farmers of the State
in the co-operative testing of promising varieties of field
crops continues to grow, and in all lines more offers to cooperate were received than could be made use of with the
limited stocks of seed available. Seven hundred and thirtynine such experiments on over seven hundred farms were put
in operation during the year, and were distributed among the
various crops as follows: 75 tests of five varieties of winter
wheat, 61 tests of late summer sown alfalfa, 55 tests of five
varieties of oats, 415 tests of four to five varieties of corn,
62 tests of four varieties of soy beans, and 71 tests of four
varieties of cow peas.
“Considerable attention has been given to cultural
methods in the production of soy beans and cow peas, and
it has been found that thin planting in rows, using twenty to
thirty pounds of seed per acre, and cultivating the growing
crops, is much more profitable than sowing three or four
times as much seed broadcast without cultivation, as has
been the practice among farmers trying to raise these crops.
The experiments conducted along this line by the Station
indicate that in many of the cases where failures were
reported the fault was not in the crop itself, but in the cultural
methods adopted for its production.” Address: Agriculturist
[LaFayette, Indiana].
648. Evening Bulletin (Honolulu, Hawaii). 1908. Small
farmers land prizes: Agricultural exhibition contains varied
exhibits. Jan. 8. p. 1, col. 3.
• Summary: “The second annual Agricultural Exhibition
of the farmers’ Institute of Hawaii, in cooperation with the
Hawaiian Poultry Association’s third annual exhibition was
opened for inspection by the public at the drill shed this
afternoon.”
“The Waikiki side of the building is taken up by the
Hawaiian Fertilizer,... the Hawaiian Experiment Station, the
Hawaiian drug companies and the Japanese Yamajo Soy Co.”
The many fine specimens of island fowls are certainly a
credit to the territory.
“In awarding prizes for the various produce, Secretary
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F.G. Krause of the Farmer’s Institute of Hawaii, gave out the
following awards:”
Note: There is no mention of Yamajo winning an award.
649. Meyer, Frank N. 1908. Re: Soy beans in China. In:
Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled by
Bureau of Plant Introduction, USDA. 2444 p. See p. 490-92.
Letter of 8 Jan. 1908 from Peking, China, to David Fairchild
of USDA.
• Summary: “Your letter of Nov. 16, 1907, concerning Soy
beans. Yes, I think you are quite right in believing that there
may be many more varieties still in existence. I personally
think that China will afford for many generations yet, a
fruitful field for exploration.
“You know that the Chinese have no seed-shops like
what we have. Every farmer saves his own seeds of all his
crops and as such, there may be countless strains of plants
here in existence of which an explorer gets hold only once in
a while.”
“If it weren’t for the missionaries throughout the land, I
wouldn’t have obtained as many things as I have now.”
“I didn’t receive as yet the full set of Soy-beans samples,
put up by Mr. Piper. I am anxiously awaiting them. Yes, I
really got away to China too much in a hurry, I never had
even time to cast a glance at the collections of seeds of the
Dept., but I hope when back and things go all right, to study
these things thoroughly.
“In regard to the Soy beans again, I may say that when
I visited the Agricultural Experiment Station of the Japanese
in Mukden, I was amazed to find that I, in my half year’s
stay in Manchuria, had on my own account collected almost
twice as many varieties as the Japanese had done under
high official auspices. This may give you a small idea how
difficult it is here to procure complete collections.
“I see in Mr. C.R. Ball’s bulletin on the Soy bean
[1907], that under the item of black seeded ones, there is no
mentioning made of inside yellow and inside green. I sent
some from New-chwang [Newchwang, later Yingkou], and
the Chinese made distinction between them. I sent these
green inside ones under No. 2550a and 256-a, while a yellow
inside was sent in 1905 under No. 6-a. I also think that some
more new forms will turn up in the next future, of the Soy
beans I sent, as there were some rare local varieties among
them, which I sometimes have seen only once.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
650. Kellerman, Karl F.; Robinson, T.R. 1908. Progress in
legume inoculation. Farmers’ Bulletin (USDA) No. 315. 20
p. Jan. 11. See p. 10-11, 18-19. [3 ref]
• Summary: Contents: Introduction. The use of pure cultures
of nitrogen-gathering bacteria. The effect of inoculation
upon the composition of the crop (“The amount of nitrogen

contained in a soy bean crop {in Michigan; see Bulletin 221}
was found in one case to be 113.55 pounds to the acre for the
inoculated plants and 75.95 pounds to the acre for those not
inoculated, yet the appearance in the fields was the same”),
danger in inoculation by soil transfer, results of cooperative
field tests, reports of inoculation experiments [with
various crops] classed as successes, reports of inoculation
experiments [with various crops] classed as “doubtful,”
reports of inoculation experiments [with various crops]
classed as failures, summary.
“The peculiar value of legumes for maintaining and
increasing the fertility of soils is due to certain bacteria
which develop nodules upon the roots of leguminous
plants and which have the unique power of rendering the
free nitrogen of the atmosphere available for plant growth.
Without these bacteria, legumes, like other crops, exhaust the
soil of its combined nitrogen. In many regions certain types
of these important bacteria are abundant in the soil; in other
localities they must be imported, either by distributing soil
from a field where they are known to be present or by using
pure cultures of the proper organisms grown under artificial
conditions. The old method of importing the bacteria by
distributing soil from fields containing them is not only
expensive but there is a great danger of spreading weeds and
destructive crop diseases as well as the desirable bacteria.
Under modern conditions, therefore, it is wisest to depend
chiefly upon the intelligent manipulation of pure cultures for
inoculating leguminous crops.”
In the section titled “Reports of inoculation
experiments classed as successes” (p. 18) we read: “Soy
bean–’Inoculation increased nodules. On part of ground
I spread soil form a soy-bean field; on part I planted seed
with inoculating cultures; part of the field had no soil or
inoculated seed. Both inoculated seed and soil from a soybean field caused vigorous growth of nodules; no nodules
on ground not treated. Inoculated crop was dark green in
color; uninoculated light green. Where soil was fertile the
growth was about equal, but where soil was poor the growth
of the inoculated bean was more than double that of the
uninoculated’ (Cazenovia, New York).”
In the section titled “Reports of inoculation experiments
classed as failures” (p. 19) we read: “Soy bean.–’Plants were
carefully dug, but had no sign of nodules, either treated of
untreated. Culture may have been beyond the milky state but
did not appear frothy. Good rank root system but no nodules.
(Higganum, Connecticut).”
“Summary: 1. Abundant nodule formation improves the
chemical composition as well as increases the quantity of a
leguminous crop.
“2. Leguminous crops with nodules are more valuable as
green manure than leguminous crops lacking nodules.
“3. Nematode galls or root-knots resemble nodules in
appearance, but they are very injurious and care should be
taken not to confuse the two growths.
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“4. It is wisest to depend upon pure cultures for
inoculating purposes. If soil is to be used, however, great
precautions should be taken in selecting and handling the soil
to guard against the introduction of weeds or plant diseases.”
Inoculation of wild hemp (Sesbania macrocarpa) is
discussed on p. 11. Address: 1. Physiologist in Charge of Soil
Bacteriology & Water Purification Investigations, USDA
Bureau of Plant Industry; 2. Asst. Physiologist.
651. Voorhees, Edward B.; Lipman, Jacob G. 1908. Sandy
soils and their improvement in the growing of forage crops.
New Jersey Agricultural Experiment Station, Bulletin No.
211. 30 p. Jan. 30.
• Summary: As part of the Hammonton Experiments, soy
beans were grown in 1904 (harvested Aug. 20; plowed
under), 1905 (harvested Aug. 4; yielded 3.050 lb/acre of
green fodder), and 1906 (harvested Sept. 24; yielded 4,875
lb/acre of green fodder). Prior to planting, the following
fertilizer materials were applied to the soil: Lime, acid
phosphate, ground bone, muriate of potash, and dried
blood. Systems of green manuring, with preference given
to leguminous crops such as soy beans, as a means of soil
improvement have been found particularly effective on light
soils. Address: New Brunswick, New Jersey.
652. Johnson Seed Co. 1908. Garden and farm manual
(Mail-order catalog). Philadelphia, Pennsylvania. 96 p. 25
cm.
• Summary: In the section on “Fodder and Soiling Plants,”
“Soja Bean (Late Variety or New Early Variety)” are
mentioned on page 59. Prices: Late variety–$2.90/bushel.
New early variety–$3.50/bushel. Note: 1 bushel = 60 lb.
Note also that the company name has just changed to
Johnson Seed Company from Johnson & Stokes. On page
1 of the catalog, Herbert W. Johnson, a partner in the late
firm Johnson & Stokes, writes to “my friends and customers:
“You have already been advised regarding the dissolution by
limitation of the old firm Johnson & Stokes on July 1, 1906,
also as to the formation and incorporation of the Johnson
Seed Company for the purpose of giving an interest in the
business to several of the trusted and employees who had
served the old firm faithfully for twenty years or more... The
needs of the gardener have been my special study for thirtyfive years.” The letter is signed and dated January 1, 1908,
Philadelphia, Pennsylvania.
On the next page (unnumbered) is a complete index
of the contents of this catalog as follows: Vegetable seeds
(7 column inches). Lawn grass seed (p. 62). Permanent
pasture grass mixtures (p. 63). Farm seeds (2¼ inches, incl.
Soja Bean), flower seeds (9¼ inches). Plants (0.75 inches).
Bulbs (1 inch). Miscellaneous (Bee supplies, books, dairy
supplies, disinfectants, leaflet essays, fertilizers, incubators
and brooders, insecticides, peach pits, scale destroyer, twine,
raphia, etc.–1 inch). Implements (5 inches).
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On the next page are two illustrations of the company’s
retail store and warehouse in Philadelphia. A wagon drawn
by two horses and a motorized van are shown by the Church
Street store. Photos on the next page show: (1) The interior
of the retail store at 217 Market Street. The walls are lined
with seed drawers and books. (2) The company’s “trial
grounds.”
This catalog is owned by the National Agricultural
Library, Special Collections, in Beltsville, Maryland.
Address: 217 Market St. and 206 Church St., Philadelphia,
Pennsylvania.
653. Lindsey, Joseph B. 1908. Report of the chemist.
Massachusetts Agricultural Experiment Station, Annual
Report 20:81-119. Jan. See p. 99-100.
• Summary: In the section titled “Work completed” (p. 96),
the subsection on “The effect of soy beans minus the oil, and
of soy bean oil on the composition of milk and butter fat,
and on the consistency or body of butter” (p. 99-100) states:
“An experiment was in progress in the winter of 1906-07
to study the physiological effect of this legume upon milk
and butter... The beans were shipped to a western oil mill to
secure the removal of the oil, the percentage being reduced
from 16 to 8... The most important results only are now
mentioned:–1. Soy bean meal, after the extraction of oil, had
no effect in changing the relative proportions of the several
milk ingredients, did not noticeably modify the chemical
composition of the butter fat, and exerted no marked
influence on the body of the butter.
“2. Soy bean oil temporarily increased the percentage
of fat in the milk, modified the composition of the butter fat
by decreasing the saponification number, the percentage of
soluble fatty acids and the percentage of volatile fatty acids;
it increased the iodine number from 32 to 40, and hence the
olein percentage, but did not change the melting point of the
fat. The oil likewise produced a softer, more yielding butter,
that would not stand up well at 70ºF. and above.”
Note 1. This is the earliest English-language document
seen (Sept. 2015) that uses the word “meal” or term “soy
bean meal” to refer to ground, defatted soybeans.
Note 2. This is the earliest English-language document
seen (Sept. 2016) that contains the term “soy bean oil.”
Note 3. This is the earliest English-language document
seen (May 2003) that contains the term “iodine number.”
Address: Chemist, Amherst, Massachusetts.
654. Otago Witness (New Zealand). 1908. Inoculation of
plants. Feb. 19. p. 9.
• Summary: From Mark Lane Express: “According to
a bulletin issued by the United States Department of
Agriculture, nearly every legume has its own particular
strain of nodule bacteria. For example, that of the clover is
different from that of lucerne, and that of the cow pea from
that of the soy bean.”

“Artificial inoculation is usually accomplished with ease
as regards cow peas, red clover, vetches, field peas, and most
other legumes. Soy beans, however, frequently give negative
results.”
655. Photograph of Frank N. Meyer, USDA plant explorer.
1908. Feb. 26.

• Summary: This handsome 6-by-9-inch black-and-white
photo shows Meyer in Wu Tai Shan, China, after a hard day’s
work.
656. Wiancko, Alfred T.; Cromer, C.O. 1908. Results of
cooperative tests of varieties of corn, wheat, oats, soy
beans and cow peas, 1907. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 124. p. 25-60. Feb. See p.
55-57.
• Summary: The section titled “Results of tests of varieties
of soy beans” (p. 55-57) states: “The number of tests of
varieties of Soy Beans conducted in 1907 was 65; of these
63 consisted of the regular sets of four varieties each... The
chief object of these tests was to determine the relative
yields of grain. The production of forage was not considered
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so important.” Table XVII, “Results of satisfactory tests of
soy beans in northern Indiana” (p. 56) gives the name of the
experimenter, post office, county, varieties tested, and yields
per acre. The four varieties tested were Dwarf Early Yellow,
Early Brown, Ito San, and Soy Bean 12399. For each variety
is given the individual and average total dry matter (lbs) and
the grain only (bu) for both 1907 and 1906. In 1907 Soy
Bean 12399 had the highest average grain yield (24.2 bu);
Dwarf Early Yellow had the lowest (18.2 bu). In 1906 Early
Brown had the highest average grain yield (29.4 bu); Ito San
had the lowest (25.9 bu).
Table XVIII, “Results of satisfactory tests of soy beans
in southern Indiana” (p. 57) gives similar values The four
varieties tested were Ito San, Early Brown, Soy Bean 12399,
and Medium Early Yellow. In 1906 Early Brown had the
highest average grain yield (16.6 bu); Ito San had the lowest
(14.6 bu). In 1906 Medium Early Yellow had the highest
average grain yield (20.7 bu); Early Brown had the lowest
(13.4 bu). Address: 1. B.S.A., Agriculturist; 2. B.S., Asst.
Agriculturist. Both: Lafayette, Indiana.
657. Grantham, Arthur E. 1908. Report of the agronomist
for the season of 1907. Delaware Agricultural Experiment
Station, Bulletin No. 81. 20 p. March 1. See p. 12-15.
• Summary: The section titled “Soy Beans” (p. 12-15)
states that 13 soy bean varieties were grown for hay. A table
titled “Hay test of soy beans” (p. 13) lists thirteen soy bean
varieties: Early Black, Very Dwarf Brown, No.–12,399,
Medium Green, Medium Early Yellow, Dwarf Early Yellow,
Early Green, Olive Medium, Medium Early Black, Ito-San,
Hankow, Ogema, and Early Brown. Those with the highest
yield of hay per acre (in pounds) were: No. 12,399 (11,000
lb), Early Green (10,925 lb), and Early Brown (10,725 lb).
For each variety is also given the cutting date (from Aug.
28 to Sept. 21) and height of the plant in inches (38 to 52
inches).
A second table titled “Soy beans seed test” (p. 14)
gives the yield of 10 varieties obtained from the Indiana
Experiment Station and 11 varieties obtained from the
U.S. Department of Agriculture. Of these 21 varieties, the
highest seed yields came from Green (No. 19,186–32.1 bu/
acre), White Soy (No. 19,981–28.0 bu/acre), Nuttall (No.
19,183–25.5 bu/acre), and Middle Late (No. 19,985–25.5 bu/
acre). The source of each of these varieties giving the highest
seed yields was the USDA. Other varieties tested from
USDA: Olive Medium (23.1 bu/acre), Very Dwarf Brown
(11.5), Early Brown (19.8), Buckshot (No. 19,987–15.6),
Yellow (No. 20,406–24.3), Tokio (No. 19,986–16.5), and
Yellow (No. 18,619–Did not mature). Other varieties tested
from the Indiana agricultural experiment station: Soy (No.
12,399–18.9 bu/acre), Ito-San (18.5), Dwarf Early Yellow
(19.8), Medium Early Yellow (14.6), Medium Early Black
(14.6), Hankow (19.3), Medium Green (22.2), Early Black
(16.5), Early Green (9.0), and Ogema (15.2).

A photo (p. 13) shows a man standing in a field of soy
beans, which come up to his chest, and which yield 5 tons of
cured hay per acre.
Note: This is the earliest document seen (Aug. 2000)
that mentions the soybean variety Middle Late. Address:
B.A., B.S.A., Agronomist, Newark, Delaware.
658. Nielsen, H.T. 1908. Re: Sending Riceland soybeans.
Letter to Prof. S.M. Tracy, Special Agent, Biloxi,
Mississippi, March 13. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Tracy: As per previous
arrangements, we are sending you today one-half pound of
each of the two varieties of Riceland soybean, and trust that
they will reach you in due time.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, C-I. Box 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Scientific Assistant, Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC.
659. Tracy, S.M. 1908. Re: Riceland soybeans not yet
received. Letter to Prof. C.V. Piper, Office of Seed and Plant
Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC, March 18. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Piper: On 3/12 Mr. Young wrote
me that he had sent some cassava. On 3/13 Mr. Nielsen
wrote that he had sent two lots of Riceland Soy, and on the
same date you wrote that you had sent a lot of Mucunas and
Canavalias. None of the packages has been received...
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, C-I. Box 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Special Agent, Office of Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Biloxi, Mississippi.
660. Nielsen, H.T. 1908. Re: Sending you varieties of
cowpeas and soybeans for testing. Letter to Prof. C.B.
Williams, West Raleigh, N.C., March 19. 2 p. Typed, with
signature.
• Summary: “Dear Sir: Under date of December 31st, 1907,
you wrote to Mr. C.V. Piper concerning work on cowpeas
and soybeans. This letter Prof. Piper turned over to me, and
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I have delayed answering until I could get the variety work
on these two crops entirely straightened out to my own
satisfaction. This I have now succeeded in doing, and am
pleased to send you the following list of varieties:
4 lb #21731 Mammoth soybeans.
4 lb #16790 Cloud soybeans.
4 lb #17253 Nutall soybeans.
4 lb #17266 Kingston soybeans.
8 lb #17334 Groite [sic, Groit] cowpeas.
8 lb #16812 Michigan Favorite.
8 lb #21085 Whippoorwill cowpeas.
4 lb No. 21293 Vigna catjang.
4 lb #21537 India cowpeas.
4 lb #21602 Vigna catjang.
4 lb #17256 Brownie soybeans.
4 lb #17267 Tokio soybeans.
4 lb #17271 Haberlandt soybeans.
4 lb #17852 Meyer soybeans.
4 lb #17861 Ebony (?) soybeans.
4 lb #19186 Guelph (?) soybeans.
4 lb #19982 Hollybrook (?) soybeans.
4 lb #17857 Green soybeans.
4 lb #17261 Guelph soybeans.
4 lb #17252 Flat King soybeans.
4 lb #17254 Ebony [soybeans].
8 lb #21049 Whippoorwill cowpeas.
8 lb #21832 Iron cowpeas.
16 lb #18520 Red Ripper cowpeas.
4 lb #21292 Vigna catjang.
4 lb #21299 Macassar cowpeas.
4 lb #21599 Brabham cowpeas.
4 lb #21603 Vigna catjang.
4 lb #17263 Haberlandt soybeans.
4 lb #17269 Hollybrook soybeans.
4 lb #17275 Amherst soybeans.
4 lb #17278 Hollybrook soybeans.
4 lb #17862 Hollybrook soybeans.
4 lb #19982 Flat King soybeans.
4 lb #19985 Haberlandt soybeans.
“I am sending you enough of the varieties to plant onetenth of an acre. I am sorry we have not seed of more of the
commercial varieties of cowpeas, but they are not available,
and I trust it will not inconvenience you in your plans.
“The Vigna catyang [catjang] which I am sending you
are importations from India and we are not entirely certain
whether these varieties are of any value, but trust you will
grow them to learn whether they have any merits for your
conditions. The Macassar, #21299, is an importation from
Brazil, and is very late. This, and the catyangs, require the
longest possible season for maturing, and it will be desirable
for you to plant them as early as the season will permit if
they are to give you any satisfaction at all. The Brabham
cowpea, #21599, is a new variety and is a cross between
Whippoorwill and Iron. In our trials at Arlington [Farm,

Virginia] last year it gave promise of being the best variety of
any of the cowpeas. We are especially anxious that you give
this careful attention and save al the seed of it you possibly
can if it proves to be of any more value than the rest of the
varieties.
“The varieties of soybeans which I have put up for
you are the ones which gave the most promise in the test at
Raleigh [!!] last year, judging by my own notes. I judge from
your letter to Prof. Piper that you do not care to work with
the varieties which have no promise for your conditions,
and hence I have eliminated all the early varieties which you
had last year. In case you care to grow additional varieties
in small plots, kindly let me know and I will try to send
you the seed. Trusting this delay will not be any serious
inconvenience to you in planning your work, I am,
“Very truly yours...”
Note 1. Soybeans were apparently tested at Raleigh in
1907 (see “!” above).
Note 2 We learn from C.B. Williams’ letter of April 6,
1908 that the Scientific Assistant is H.T. Nielsen.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.
661. Piper, C.V. 1908. Re: Sending packages for sure this
time. Letter to Prof. S.M. Tracy, Special Agent, Biloxi,
Mississippi, March 20. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Tracy: I have your telegram of the
19th instant. In looking up this matter I find that the Mucunas
and Canavalia left the office here on the 16th inst. [instant].
The soybeans will be sent out today or tomorrow. We have
been greatly rushed lately and consequently the seeds have
not left the office until several days after my letters...”
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, C-I. Box 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC.
662. Williams, C.G. 1908. The soybean. Uses, varieties,
culture and harvesting. Ohio Agricultural Experiment

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 282
Station, Circular No. 78. 8 p. March 25.
• Summary: Contents: Introduction. Uses: Hay, silage, seed,
soiling, pasture, improving the soil. Varieties: Introduction,
Medium Green, Ito San, Medium Yellow, Medium Yellow,
Mammoth Yellow, Medium Brown, Medium Early Black.
Soybean breeding. Culture: Soils and fertilizers, seeding,
cultivation. Harvesting: When?, implements, curing,
threshing.
The Introduction states (p. 1): “This station began
experimenting with soybeans 14 years ago [1894] and has
grown them continuously since, though much of the time in
a small way. For several years past it has been growing upon
the average, about fifteen acres annually.”
A table (p. 8) gives the composition, digestible nutrients,
and fertilizing constituents in 100 pounds of eleven feed,
including soybean silage, soybean hay, and soybeans (grain).
Concerning “Implements: In so far as the Ohio Station
is aware, no thoroughly satisfactory implements for cutting
soybeans are on the market. We have recently tried a new
bean harvester–a two-wheeled implement with two, long,
steel blades, between the wheels, which is supposed to cut
the bean stalks at, or just below the surface of the ground,
two rows at once, and windrow them–but have to pronounce
it a failure so far as cutting soybeans is concerned.
“The ordinary mowing machine with side delivery
attachment, and the old time self-rake reaper are probably the
best implements available. The mower without side delivery
is fairly satisfactory if soybeans are cut as recommended, but
if allowed to mature, the passing of the mower over the cut
swath will work havoc unless they are damp.
“If the crop is to go into the silo, the self-binder (wheat)
will be found to be the implement needed for harvesting. The
bound bundles handle very nicely.”
Note 1. This is the earliest English-language document
seen (Oct. 2016) with the word “soybean” (or “soybeans”) in
the title.
Note 2. This is the earliest agricultural experiment
station publication (Oct. 2016) seen with the word “soybean”
or “soybeans” in the title.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety Medium Brown. Address:
Wooster, Ohio.
663. Brooks, William P. 1908. Poultry keeping for egg
production. Massachusetts (Hatch) Agricultural Experiment
Station, Bulletin No. 122. 64 p. March. See p. 46-47.
• Summary: Section IV, titled “Vegetable vs. animal
albuminoids” (p. 46-47), states that the author fed pullets
ground soybeans (16.38% fat) and meat meal. “The result in
both experiments was decidedly in favor of the animal food.
The fowls receiving this food produced many more eggs
than those receiving vegetable food and at the close of the
experiment were in much better condition than the latter.”
Address: Ph.D., Director of the Station, and Agriculturist.

664. Conner, A.B. 1908. Forage crops in northwest Texas.
Texas Agricultural Experiment Station, Bulletin No. 103. p.
1-21. See p. 20.
• Summary: The section titled “Forage crops at Amarillo”
(p. 18-20) contains a subsection on “Soy and mung, beans”
which states: “The soybean has proven an unsuccessful crop
for this section, on account of the fact that all plantings are
destroyed by rabbits.
“The mung beans do not compare with cowpeas in
yield of forage or grain.” Note: This is the earliest Englishlanguage document seen (Sept. 2003) that contains the
term “mung beans” (or “mung bean” or “mung-bean(s)”).
Address: Scientific Asst. in Agrostology, Bureau of Plant
Industry, USDA.
665. Nielsen, H.T. 1908. Cowpeas. Farmers’ Bulletin
(USDA) No. 318. 31 p. April 4. See p. 13.
• Summary: Contents: Introduction. Cowpeas for hay.
Cowpeas in mixtures: Cowpeas and sorghum, Cowpeas
and corn, Cowpeas and Johnson grass, Cowpeas and millet,
Cowpeas and soy beans.
Cowpeas for pasture. Feeding value of cowpeas:
Cowpea hay, Cowpea seed, Cowpea straw,
Growing cowpeas for seed: Hand picking, Machine
picking, Mowing and thrashing, Cowpeas for soil
improvement.
Varieties of cowpeas: Whippoorwill, Unknown, or
Wonderful, New Era, Groite, Iron, Clay, Black, Taylor, Red
Ripper. Summary.
In the section titled “Cowpeas in mixtures,” a
subsection (p. 13) states: “Cowpeas and soy beans.–But
little experimenting has been done in growing soy beans and
cowpeas together, but the results obtained have been very
promising. Only the larger-growing soy beans, such as the
Mammoth variety, are suitable for this use. The soy beans
are strong enough to assist very materially in holding up the
cowpeas, and they also aid effectively in curing the hay. The
combination is therefore worthy of much more extended use.
The hay of this mixture is an exceedingly rich one, as the
composition of both plants is high in protein. Seeding should
be at the rate of a bushel of soy beans and a half bushel of
cowpeas to the acre.”
In the Introduction, the author states: “It is safe to say
that no one thing can add more to the agricultural wealth of
the South than the more extensive growing of the cowpea.”
Note: The “Letter of transmittal” at the front of this
Bulletin shows that B.T. Galloway was “Chief of Bureau”
of Plant Industry and Hon. James Wilson was Secretary
of Agriculture. Address: Scientific Asst., Forage Crop
Investigations, Bureau of Plant Industry [USDA].
666. Williams, C.B. 1908. Re: The cowpeas and soy beans
have just arrived. Letter to Mr. H.T. Nielsen, Bureau of Plant
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Industry, Washington, DC, April 6. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Sir: Your letter of March 19 came just as
we were leaving town for a ten days trip on a Corn Special in
the Eastern portion of this State, hence our delay in replying
to it. The cowpeas and soy beans mentioned in your letter
have just been received. These will be put out in one-tenth
acre plats with other varieties which we are able to secure
in this locality. We appreciate very much your kindness in
supplying us these seed. Should you have others that seem
to be promising in sufficient quantities to supply us enough
to put out one-tenth acre plat of each, we would be glad to
secure them also. We will not plant either the cowpeas or the
soy beans before the first of May.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
667. Farmers’ Bulletin (USDA). 1908. Experiment station
work, XLVI. No. 320. 32 p. April 8. See p. 15. [1 ref]
• Summary: The section titled “Protein content of forage
crops” was compiled from Minnesota Agricultural
Experiment Station Bulletin No. 101 (Jan. 1907) titled
“Forage crops of high, medium and low protein content,” by
Harry Snyder. It contains a subsection (p. 15) which states:
“Soy beans: Samples of soy beans selected in the same way
as the samples of peas showed a difference in protein content
of 6.27 per cent in favor of the high protein type. A mixture
of corn fodder and soy beans containing a larger proportion
of soy beans than of corn fodder showed a protein content of
14.87 per cent, or about as much as is found in clover hay.
The soy beans alone contained 19.82 per cent and the corn
alone 9.54 per cent of protein.” Address: Washington, DC.
668. Wiancko, A.T. 1908. Re: Kudzu and soy beans in
Indiana. Letter to C.V. Piper, Agrostologist, Bureau of
Plant Industry, Washington, DC, April 10. 1 p. Typed, with
signature on letterhead. [1 ref]
• Summary: “Dear sir:–I have yours of the 6th., enclosing a
package of Kudzu seed, and note what you say concerning it.
We shall try to find a place to plant a little of it,...”
“I beg to ask if you have any new varieties of soy beans,
and if so, I wish you could send us enough seed for a plot in
our variety tests, which would require about eight pounds of
seed. The enclosed is a list of what we have.”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
669. Piper, C.V. 1908. Re: Soybean nomenclature. Letter
to Prof. A.T. Wiancko at Agricultural College, Lafayette,
Indiana, April 16. 4 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “Dear Sir: I have your letter of the 10th inst.
in regard to soybeans... In looking over the list of names
from your bulletin I feel very confident that there are some
errors of identification. We are now using the system of
nomenclature advocated by Mr. C.R. Ball in his recent
bulletin [titled “Soy bean varieties,” May 1907], a copy of
which you doubtless have. As we have accumulated at least
60 additional varieties of soybeans since that bulletin was
written, you will appreciate that the old system of naming
this varieties was altogether inadequate... Of your list
however, the Early Black is Buckshot, Olive Medium is Eda,
Medium Early Black is Nuttall, Early Brown is Brownie
or more likely Brownie and Baird mixed. Number 1973
Dwarf Early Yellow is Ito San, Medium Green is Guelph,
#12399 is Hollybrook, Medium Early Yellow is probably
Amherst. I should appreciate it if you would look up your
record regarding these different lots and if possible, supply
the actual numbers under which they were received, whether
Agrostology numbers or S.P.I. numbers. The varieties you
have indicated are Very Dwarf Brown and Hankow we can
not identify. I do not see how the variety you call Hankow
can possibly be that as this variety is so late that it never
matures seed here at Washington, in fact, we have entirely
lost our original supply of this and have only a small supply
of seed that we recently obtained. If you could also send us a
small sample of seed of each of these lots I think we can then
clear up the matter entirely.
“I shall take pleasure in sending you 6 lbs. of seed of
each of the following varieties of soybeans and these will
be shipped from the office within a few days: #16789 near
Hollybrook, Ebony #17254, Flat King #17252, Haberlandt
#17263, Near Hollybrook #17862, Guelph (?) #19286,
Tashing #20854, Hollybrook #17269.”
“There can be no doubt that a good many cases of
acclimatization are due to natural selection and there is
distinct need of evidence to show that there is no such thing
as acclimatization without selection, natural or artificial.”
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Tashing.
Note 2. This is the earliest document seen (July 2013)
stating that Dwarf Early Yellow is a synonym of Ito San.
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Note 3. In May 1900 W.J. Morse was working at the
Arlington Farm, Rosslyn, Virginia.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.

Country Gentleman 73(2883):452, col. 4. April 30.
• Summary: “High-bred nitrogen-gathering bacteria. It
produces immdeiate and lasting results and better results than
anything else, because through it the crop gets nitrogen.”
“More and better feed per acre, whether it is clover,
alfalfa, cow peas, soy beans or any other legume. Produces
more and better garden peas and beans also.
“U.S. Dept. of Agriculture says inoculation by pure
culture ‘has come to stay.’ Ask your experiment station. Let
us send you endorsements.”
A large illustration shows a bottle of Farmogerm.
Address: Bloomfield, New Jersey.

670. Wiancko, A.T. 1908. Re: Soy bean nomenclature.
Letter to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, April 22. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear sir:–I have yours of the 16th. concerning
the nomenclature of soy beans, and thank you for your full
explanation. I have not seen Mr. Ball’s bulletin, and would
be very glad if you could send me a copy. Concerning the
varieties of soy beans we have, I may say that the Very
Dwarf Brown, Ogema, Early Black, Medium Early Black,
Olive Medium, Ito San, Early Brown, Medium Green,
Medium Early Yellow, Hankow, were all secured from the
Evans Seed Co., West Branch, Michigan, in the spring of
1903, except Hankow, which was secured a year later. The
varieties secured from the Department were all dropped
except two. Two got mixed, and the others were the same as
what we already had. In fact the number 12399 is the only
really new one, as the Dwarf Early Yellow 1973 seems to be
Ito San.
“I should very much like to see greater uniformity in
the naming of our seeds, and anything to that end will be
welcome I assure you. I presume that it will be best to adopt
your names in the place of those we have been using, except
perhaps in case of some of the Michigan varieties. We shall
send you the sample of each of our varieties as suggested.”
“Could you supply us with inoculating material for
about a peck of seed each of alfalfa and soy beans? I have in
mind that determination of the necessity of inoculation on a
certain soil type which has not produced these crops.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.

672. Galloway, B.T. 1908. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA) p. 257-341. For the year ended June 30,
1907.
• Summary: A section titled “New forage crops” (p. 326)
states: “A new soy bean from Manchuria, which has been
named ‘Meyer,’ has yielded seed at the rate of 24 bushels
to the acre, outyielding any other variety grown on the
Arlington Experimental Farm. In view of the fact that the
culture of soy beans as a grain crop has been decreasing in
this country because the yield averages only 12 bushels to
the acre, this new variety is of great promise.”
The section titled “Arlington Experimental Farm”
(p. 295-98) states: “Many problems of a general nature
connected with crop growth and crop conditions are being
worked out at the Arlington Experimental Farm, which is in
charge of Prof. L.C. Corbett, some of the principal lines of
work carried on there being outlined below.”
Contents of this Arlington section: Investigations
conducted by various bureaus (incl. the bureaus of Forestry,
Entomology, Soils, and Plant Industry). Agronomic
investigations (for “extensive cultural and variety tests
of sorghums, cowpeas, and other legumes of promise for
forage, grain, or green manuring.” Also for grasses and
alfalfa). The drug garden. Soil improvement. Orchard
cultivation. The testing gardens. Greenhouses. Heating plant.
Nursery work.
Also discusses: Peanuts (p. 299-300). Hemp seed for
fiber (p. 327). Address: Chief of Bureau.

671. Earp-Thomas Farmogerm Co. 1908. Put new life in
your soil: increase your crops by using Farmogerm (Ad).

673. Wilson, James. 1908. Report of the Secretary of
Agriculture. Annual Reports of the Department of
Agriculture (USA) p. 9-140. For the year ended June 30,
1907.
• Summary: A section titled “Soy beans for rotation on
rice lands” (p. 49) is identical to that found on page 48
of the 1907 Yearbook of the United States Department
of Agriculture (Published 1908). Address: Secretary of
Agriculture.
674. Scientific Assistant. 1908. Re: Send inoculation soil
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to Mr. T. Dorsey Mitchell of Maryland. Letter to Mr. W.J.
Morse, Arlington Farm, Rosslyn, Virginia, May 2. 1 p.
Typed, without signature (carbon copy).
• Summary: “My dear Morse: Mr. T. Dorsey Mitchell,
Glencoe, Maryland, expects to grow some soybeans this
summer, and to make sure of inoculation we have advised
him to use soil from an old soybean field. He is unfortunately
located where he cannot secure soil, and I wish you would
put up a bag containing a hundred pounds or more of soil
from Section C, and have it sent to Mr. Mitchell. It can be
sent by freight, and Mr. Mitchell will pay the charges. He is
on the Pennsylvania Railroad.
“Also send a bag of soybean soil to Mr. C. L. Goodrich.
I am enclosing a tag containing the address of Mr. Goodrich.
He is also on the Pennsylvania Railroad as you will notice.
“Kindly have this attended to at your convenience. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: [Bureau of Plant Industry,
USDA, Washington, DC].
675. Williams, C.B. 1908. Re: The cowpeas and soy beans
were all just destroyed in a fire. Letter to Mr. H.T. Nielsen,
Bureau of Plant Industry, Washington, DC, June 1. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Sir: On March 19 last, you sent the
Experiment Station a goodly number of varieties of cowpeas
and soy beans for our variety tests on the Station farm
this year. In the misfortune which visited the Station last
Monday morning in the shape of a fire, destroying the barn
and Manager’s house, these and al other seeds which we
had were destroyed. Now, we should like to enquire if it will
be possible, at this late date, to secure enough seed of all of
those which you sent us to put out about one-tenth of an acre
of each variety. If this is not possible, then we would like to
secure as many as it is possible for your Bureau to supply us.
“Any aid which you may be able to render us at this
junction will be highly appreciated.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].

676. Nielsen, H.T. 1908. Re: Unable to send you any
cowpeas, but can send some soybean varieties for testing.
Letter to Prof. C.B. Williams, Agricultural Experiment
Station, West Raleigh, N.C., June 3. 1 p. Typed, without
signature.
• Summary: “Dear Sir: In reply to your letter of the first
instant, I am very sorry to learn that you had such a serious
accident in the shape of a fire at the North Carolina Station.
“I am very sorry to have to inform you that it is
impossible for me to supply you any cowpea seed as our
supply is entirely exhausted. Quite a number of the soybeans
are also exhausted but I have on hand a number of those
sent you and am forwarding as many as I have. In some of
the lots there is more than four pounds, while in others there
is not so much as that. I have not the exact weights and am
merely sending you the list and you can then get the weights
yourself when you receive the seed: The list is as follows:
#16790 Cloud.
#17253 Nutall.
#17256 Brownie.
#17261 Guelph.
#17267 Tokio.
#17278 Hollybrook.
#17861 Ebony.
#19186 Guelph.
#19982 Flat King.
#19984 (Unnamed).
#19985 Haberlandt.
#21731 Mammoth.
“I trust this seed will reach you in good condition and be
of service to you in your work this season.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.
677. Williams, C.B. 1908. Re: The soy beans just arrived.
Letter to Mr. H.T. Nielsen, Bureau of Plant Industry,
Washington, DC, June 8. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Sir: The twelve lots of varieties of soy
beans which you sent us on June 3 have been received. We
appreciate very much your kindness in supplying these the
second time. We were exceedingly sorry that it was not
possible for you to supply us with extra lots of varieties of
cowpeas.
“Yours very truly,...”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
678. Kansas Agricultural Experiment Station, Bulletin. 1908.
Alfalfa. No. 155. p. 181-345. June.
• Summary: This Bulletin, which is composed of 14 sections
by various members of the Station, begins with a long
section on “History and varieties,” by George F. Freeman
(Asst. Botanist). In the section titled “Alfalfa feeding,”
by Ronald J. Kinzer and George C. Wheeler (Animal
Husbandman and Asst. Animal Husbandman) is a subsection
on “Balancing rations” (p. 294-95) which states: “Linseedoil meal, cottonseed-oil meal, soy-beans, wheat-bran, wheat
shorts and the various gluten feeds and meals sold on the
markets are about the only concentrates which exceed alfalfa
in digestible protein. All these are high in price, and, while
they would be necessary to properly balance almost all our
farm-grown grain in the absence of alfalfa, their high cost
would oftentimes render their use unprofitable. The man
with alfalfa can balance almost any farm-grown grain, and is
thereby rendered practically independent of high-priced mill
feeds.” Address: Agronomist in charge.
679. Price, James N. 1908. Home-grown rations in
economical production of milk and butter. Tennessee
Agricultural Experiment Station, Bulletin No. 80. p. 29-50.
June.
• Summary: Part I, titled “Comparison of soy beans with
other dairy feeds” (p. 31-42) begins: “During the last few
years the prices of cotton-seed meal, wheat bran, and other
commercial feeding stuffs have increased at least 25 per cent;
the last two years they have ranged from $25 to $30 per ton.
Such prices have greatly increased the cost of producing milk
and butter in Tennessee.” The only way out seems to be for
Tennessee farmers to produce the bulk of their feed on their
farms. They can produce soy-bean meal for $16-$20/ton,
corn stover and soy-bean straw at $3/ton, and cowpea and
soy-bean hay at $7. This bulletin describes the second U.S.
trials (after those by Brooks in 1894) using ground soybeans
(called soy-bean meal”) as a feed for milk production. The
author found that the yields of both milk and butter were
about 5% greater when the cows were fed ground soybeans
that when they were fed cottonseed meal.
“Conclusions” 1. Soy-bean straw is a valuable addition
to the roughage in the feeding of dairy cows; and while
giving better results than corn stover, it can be produced for

about the same cost. 2. A ton of soy-bean hay that will yield
560 pounds of beans and 1440 pounds of straw, and can be
produced for $7, has a higher feeding value than a ton of
alfalfa hay, which at present prices will cost from $20 to $25
on the market. 3. Soy-bean meal and straw kept the cows in a
healthy condition, as indicated by the hair and skin... 7. Since
the home-grown rations used in this experiment produced
larger yields, kept the animals in better health, and greatly
reduced the cost of production, and since such feeds can be
produced on any Tennessee farm, the dairymen of this State
should resort to the growing of their own dairy feeds as a
relief from present market conditions.
“8. The growing of feeds on the farm gives a wider
variety and will remove the tendency to feed cotton-seed
meal excessively, which makes the ration so narrow that it is
injurious to the health of the herd and does not give the best
yields of milk and butter.”
Part II, titled “Feeding suggestions for Tennessee” (p.
42-45) notes that many dairymen tend to feed a ration that
is too high in carbohydrates and extremely low in protein; it
produces body fat rather than milk. For winter feeding, a four
year rotation is recommended for Tennessee. In the second
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year, grow clover followed by soy beans. No dairyman in
Tennessee should think of feeding cows without silage.
“Corn and soy beans, mixed at the rate of 2 to 1 when the
silo is being filled, make an excellent silage. The average
cost of raising and storing a ton of silage need not exceed
$2.” A series of five mixed rations are recommended. For
summer feeding, silage works well. A photo (title page)
shows a field of Mammoth Yellow soy beans growing after
winter barley. Address: Dairyman, Knoxville, Tennessee.
680. Quereau, Friend C. 1908. The relation of steer feeding
to farm economics. Tennessee Agricultural Experiment
Station, Bulletin No. 79. 28 p. June.
• Summary: The section titled “Comparative feeding values
of acre yields of corn, soy beans and cowpeas” (p. 9-19)
notes that one advantage of feeding steers on the farm is the
maintenance of soil fertility. This was well demonstrated
in these experiments to test the feeding capacity of acre
plats of corn, soy beans, and cowpeas, the manure in each
case being returned to the plats, and the economy of this
conversion of the crops into beef as compared with direct
sale of the crops. In 1906-07 an acre of corn lasted 4 steers
for 54 days and produced a gain of 129 pounds; a acre of
soy beans lasted a similar lot of steers 80 days and produced
a gain of 406 pounds; an acre of cowpeas lasted 54 days
and produced a gain of 289 pounds. In 1907-08 the gains
for the corresponding lots of steers were–for the corn lot,
203 pounds; the soy bean lot, 541 pounds; and the cow pea
lot, 327 pounds. The results afford an excellent illustration
of the advantage of growing and feeding legumes to steers
from the standpoint of maintaining soil fertility on the farm.
By returning the manure after feeding the crops, there was a
marked increase in the productiveness of the soil, especially
in the case of the soy beans, with which the feeding capacity
of 4 steers was increased from 80 days in 1905-06 to 100
days in 1908-09. The cost of growing the soy beans in these
experiments was about $13 per acre.
“The section titled “The threshing of peas and beans”
(p. 26-28) states: “It has been out of the question to feed
cowpeas and beans to live stock on account of the difficulty
of procuring seed. The difficulty has been that machines
for threshing cowpeas particularly have not been available
to the grower... This Station has tested for two years, with
very satisfactory results, an implement invented and built
by a Tennessee farmer, Dr. J.J. Koger, of Rogersville.”
A detailed description of the thresher and its operation is
given. “The Station threshed 200 bushels of cowpeas and
soy beans during the past season, of which there were 10
varieties of soy beans and 8 varieties of cowpeas. The vines
from which this grain was threshed represented all degrees of
toughness and stages of curing. This was due to experiments
in the curing of soy beans and cowpeas that the Station was
carrying on.”
“A detailed description of the machine is given because

it is considered that a machine that will facilitate the
handling of peas and beans will do much toward stimulating
their more extensive culture” (p. 28).

Photos show: (1) Three fields of harvested corn, soybeans, and cowpeas (cover). (2) Four cows fed from the
soy-bean acre (p. 11). (3) Cuts of beef fed from the soy-bean
acre (p. 16). (4) The Koger pea and bean thresher (p. 27).
Address: Animal Husbandman, Knoxville, Tennessee.
681. Skinner, John H.; Cochel, Wilber A. 1908. Supplements
to corn for fattening hogs in dry lot. II. A comparison of soy
bean meal and linseed meal. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 126. p. 156-59. June.
• Summary: The “soy bean meal” was actually ground
soybeans. Feeding soybean meal with corn resulted in a more
rapid weight gain at less feed cost than with linseed meal.
The cost per 100 lb of gain was $3.82 with linseed meal,
but only $3.36 with soybean meal [ground soybeans]. Table
XI (p. 159) is a “Summary of experiments to determine the
relative value of linseed meal and soy bean meal.”
Note: Part I is a comparison of tankage and linseed
meal. Address: 1. B.S., Animal Husbandry; 2. A.B., B.S.,
Associate in Animal Husbandry. All: Purdue Univ. Agric.
Exp. Station.
682. Itinerary of H.T. Nielsen. 1908. Washington, DC:
Bureau of Plant Industry, USDA. 1 p. July 11. Unpublished
typescript.
• Summary: H.T. Nielsen, Scientific Assistant, Bureau of
Plant Industry, USDA, will travel (probably by train) in
connection with his work on forage crops from July 13 to
Aug. 9, visiting the following places in this sequence:
From Washington, DC to Hickory, North Carolina.
Rogersville, Tennessee. Morristown, Tennessee. Knoxville,
Tennessee. Nashville, Tennessee. Columbia, Tennessee.
Fayetteville, Arkansas. Chattanooga, Tennessee. Cleveland,
Tennessee. Atlanta, Georgia. Auburn, Alabama. Mt. Airy,
Georgia. Atlanta, Georgia. Bullochville, Georgia. Louisville,
Georgia. Blackshear, Georgia. Savannah, Georgia.
Augusta, Georgia. Batesburg, South Carolina. Raleigh,
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North Carolina. Elizabeth City, North Carolina. Tyrell and
Hyde, Connecticut. Moyock, North Carolina. Return to
Washington, DC.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012.
683. Scientific Assistant. 1908. Re: Sending seed of a new
soybean variety from near Shanghai. Letter to Mr. W.J.
Morse, Arlington Farm, Rosslyn, Virginia, July 13. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I am having sent you a small
amount of seed of a new soybean [variety] coming from the
neighborhood of Shanghai, China. I wish you would plant a
row of this on Section ‘B,’ as we are anxious to learn what
this soy is. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: [Bureau of Plant Industry,
USDA, Washington, DC].
684. Nielsen, H.T. 1908. Re: Soybeans and cowpeas. Letter
to Prof. C.V. Piper, Seed Introduction and Distribution,
Bureau of Plant Industry, USDA, Washington, DC, July 19. 6
p. Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from The Duncan hotel (L.C.
Garrabrant, American plan) in Nashville, Tennessee. “Dear
Prof. Piper:... I visited with the Hickory Seed Co. [Hickory,
North Carolina] Tuesday and has a very pleasant day as they
are good people. They confidently expect to handle 50,000
bushels of soybeans and if season is favorable 100,000
bushels of cowpeas this year. The soys they are having
grown by contract in eastern North Carolina and I will visit
that section. Mr. Shuford, the manager of the company, is
going to accompany me on that trip... Around Hickory there
are very few soys grown but lots of peas. That is a general
condition in the entire western part of the state. They say
there is no trouble in keeping soys for a reasonable length
of time if they are thoroly [sic] dried out to begin with. On
account of the high oil content Mr. Shuford says (and Dir.
Morgan says the same) they will seldom germinate much the
second season.
“Mr. John Robinson, a dairyman near Hickory and a
good man wants to try some vetch this fall. Kindly write
him.
“At Rogersville, Tennessee, there is a greatly increased

interest in soybeans over what I found last year. Koger’s
people are growing about 50 acres, and many others are
growing quite a number. The plants are small yet but looking
fine.”
“This is the first year there has [sic] been any soybeans
grown around Morristown, Tennessee, and I believe I saw
100 acres around there Friday. O.B.R. Fox has about 20 acres
of as fine looking soys as I have ever seen. Mr. S.V. Wheeler
has between 40 and 50 acres and with the exception of a poor
stand in a few places, a fine looking crop. He is a dairyman
and growing the crop for cow feed.”
“At Knoxville I had a very pleasant day with Dir.
Morgan. He is more enthusiastic than ever about soybeans
and thinks they will eventually largely take the place of
cowpeas.
“In his acre test last fall corn produced 200#, peas
400# and soybeans 543# [pounds]. He says one of the
drawbacks of soybeans is difficulty in getting a stand, and
that Mammoth is about the worst variety is this respect. The
difficulty lies in planting too deeply and not using enough
seed. He advises using ½ bushel seed per acre in 30 or 36
inch rows. Acme, Shanghai, Edward and Tokio are doing
fine, looking much better now than Mammoth, but Morgan
says he won’t pass judgment on them yet.” Nielsen.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Edward, or Shanghai.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
685. Nielsen, H.T. 1908. Re: Soybeans and cowpeas. Letter
to Prof. C.V. Piper, Seed Introduction and Distribution,
Bureau of Plant Industry, USDA, Washington, DC, July 27. 6
p. Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from Nelms House hotel
(Edward Waddle & Sons, owner-Mgrs. Electric lights. Bath
rooms on each floor) in Griffin, Georgia. “Dear Prof. Piper:...
“I had a very good week last week. At Columbia, Tennessee,
Mr. W.P. Ridley has been growing soybeans and making
a success of it. Last year he averaged a little more than 20
bushels per acre. He grows them in cultivated rows 32 inches
apart and thinks them a great crop. He has about 50 acres
this year and they are looking fine. He threshes them with a
Huber Pea and Bean Thresher, but says it is not satisfactory
as it works too slow. Mammoth is the variety he grows.”
“At Columbia I also found Mr. H.B. Hanson growing a
number of soybeans, and he was well pleased with them. He
is hunting a thresher as he says that is the one difficulty about
the crop, the threshing can’t be done satisfactorily.
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“At Mulberry, Tennessee, J.H. Jolley sold the past winter
$500.00 worth of soybeans and had 50 bushels left from 20
acres of ground. He averaged a little more than 15 bushels
per acre on rather poor soil. He has about 40 acres this year
but they are not looking very well. He has them planted in 24
inch rows, which is to close to cultivate at all satisfactorily,
and he now thinks they should be 30 to 36 inches. He is
well pleased with them and considers them very valuable.
He thinks there will be many planted in that neighborhood
next year. He does his threshing with a grain separator
with reduced sped of the cylinder and claims it does very
satisfactorily... next spring he wants our best varieties of
soybeans and some of the medium strains. He is O.K.
“At Cleveland, Tennessee, Mr. J.D. Patton is growing
quite a number of soybeans, mostly Hollybrook. They are
blooming profusely now. Mr. Patton is trying out 7 or 8 of
our varieties but they are not doing well, nor his Hollybrook
alongside of them, though in other places looking all right.
He has Meyer, Flat King, Amherst, Haberlandt and a few
others growing, and in this lot Haberlandt is the best, but it is
not making good growth.
“Mr. Beard of Beard & Hall is also growing soybeans
and likes them fine.” They “hog them rather than having
to wait for a threshing machine to do the work, as it is not
pleasant to thresh them.
The varieties of soys at Auburn [Alabama] all look
fine. Edward and Mammoth looked so much alike we could
hardly distinguish between them. Shanghai is looking fine
and so is Acme. Acme seems to be the nicest looking one.”
Note: This is the 2nd earliest document seen (Aug.
2013) that mentions the soybean variety Edward.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
686. Piper, C.V. 1908. Re: Soybeans at Arlington Farm
and W.J. Morse. Letter to H.T. Nielsen, USDA, Augusta,
Georgia, July 29. 2 p. Typed, without signature (carbon
copy).
• Summary: Dear Mr. Nielsen:... Yesterday I went over the
plots at Arlington Farm. In going over the soybean plots,
I was struck with the fact that there are just two colors of
flowers, namely, white and red, though in a few rows which I
suspected to be mixtures, both colors occur. I have asked Mr.
[W.J.] Morse to go over these immediately, and make notes
of all the numbers that have red flowers and all that have
white flowers, also noting those where there are mixtures in
the rows. At least one of the early varieties is now past bloom
so that we will not have the notes on this. I am calling this to

your attention because I want you to make the same notes on
all the varieties that are still in bloom after you return; many
of them have not yet bloomed. I suspect that we will find that
the yellow and green seeded ones are for the most part white
flowered, while the red flowers are connected with the dark
seeded varieties. A few of the earlier varieties of cowpeas all
have mature pods. This is especially striking in a few of the
varieties of Vigna sesquipedalis, and I have asked Mr. Morse
to make notes on any of the varieties which are so far along.
“According to your itinerary you expect to be back
about August 9th. With the notes that Mr. Morse is now
taking this will be a good time so that you will miss but little.
It is going to take about all of your time after you return,
however, to keep up with the note taking. It will have to be
done thoroughly so as to publish on the varieties this fall.
I want to spend a few days on it after I get back about the
first of September. Be sure that good herbarium specimens
of every variety of soybean, of Dolichos and of Phaseolus,
also of many of the cowpeas. These specimens will be made
by Mr. Schmidt of Mr. Wight’s office, but you ought to
assist him in the matter so as to be sure he gets first-class
specimens... I want to be sure and have a complete set. Yours
very truly, Agrostologist.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC.
687. Gray, D.T.; Duggar, J.F.; Ridgeway, J.W. 1908. Feeds
supplementary to corn for southern pork production.
Alabama Agricultural Experiment Station, Bulletin No. 143.
p. 25-77. July.
• Summary: “This bulletin records a summary of three
years’ work in swine production, in which 90 hogs have been
used... When corn was used alone as a ration for fattening
hogs both the daily gains and the financial outcome were
unsatisfactory. Money was lost in every case where corn
was fed without a supplement.” Cotton seed meal, tankage
(a packing house by-product), and cowpea seed made good
supplements. “As a whole, peanut pasture was found to be
more useful than any other pasture tried... Soy pasture ranked
second to peanut pasture as a supplement to corn. Chufa
pasture was not found to be as good as either peanuts or soy
pasture.”
The average daily gains, and the cost of 100 pounds
gain, for corn alone and corn plus various supplements is
given.
The main section on soy beans begins (p. 44): “Soy
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beans is another leguminous crop which has proven very
satisfactory as a green crop with which to supplement corn
in pork production. The hogs in this experiment were turned
into the field two weeks before the beans were matured
sufficiently to be eaten so that for the first two weeks the
swine had only the leaves and stalks to eat, in addition to the
two per cent corn ration. The hogs did not touch the beans
themselves for about fifteen days after being turned into the
patch. The leaves, both dead and green ones, were eaten
with relish. It might have paid better to have kept the hogs
off the beans until the seed were ripened sufficiently to be
eaten,–that is a point open for further experimentation.” “Soy
beans” and chufa appear in many tables.
Peanuts are discussed at length on pages 28-30, 33-42,
49, 51, 54-57, 59-64, 66-70, and 75-77. For example, on
page 37:
“Peanut pasture to supplement corn: In all cases where
peanuts were used the hogs were grazed upon them, thus
saving the expense of having them harvested. This method
of harvesting a crop has the additional advantage of having
the manure scattered upon the cultivated fields just where
wanted without the expense of hauling it with wagon and
team. The data in this bulletin covers three years’ work
with peanuts but the first year’s work is the only one during
which time there was an average crops of nuts, as noted
elsewhere;...” Address: 1. Animal Husbandry; 2. Director of
the Station and Agriculturist; 3. Asst. in animal industry.
688. Nielsen, H.T. 1908. Re: Cowpeas and soybeans. Letter
to Prof. C.V. Piper, Seed Introduction and Distribution,
Bureau of Plant Industry, USDA, Washington, DC, Aug. 2. 5
p. Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from Yarborough House hotel
in Raleigh, North Carolina. “Dear Prof. Piper: I was very
sorry to learn at the Experiment Station of Georgia that they
were not doing anything at all with forage crops and seemed
to take very little interest in the subject. Their work is with
cotton and corn entirely.”
“At Blackshear [Georgia], where I visited Mr. E.J.
Rankin, there are a lot of legumes grown, peanuts, beggar
weed, velvet beans and cowpea... Mr. Rankin’s soybeans had
been neglected due to an unfortunate accident in his family,
his eldest son getting a leg broken. The beans however were
looking pretty well and were well tuberculed.
“Mr. Rankin got up a very good meeting of farmers on
Thursday and we had a real good time. A number asked a lot
of questions and incidentally had read or heard of things they
wanted to try, and asked for seed and advice from the Dep’t.”
E.S. Darling wants soybeans for 1909. “These men are all of
Blackshear, Georgia, and seem like the right kind of men to
work with.
“Things are not looking good around Augusta, Georgia,
as it has been awfully dry there. Willet Seed Co. handled
only about 250 bu. of soybeans this year and they nearly all

went to Louisiana, Mississippi, and Texas.”
“It has been exceedingly dry at Monetta, South
Carolina, all during July... I will be at the office a week from
tomorrow. H.J. Nielsen.”
Note: In early 1909 H.T. Nielsen left the USDA in
Washington. DC, and moved to Abeline, Kansas. W.J. Morse
took his place–in charge of forage crops.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
689. Quinn, Clarence Elias. 1908. Forage crops for hogs in
Kansas and Oklahoma. Farmers’ Bulletin (USDA) No. 331.
24 p. Aug. 4. See p. 15-16.
• Summary: In the section titled “Less important forage
crops” (p. 12) we read: “Soy Beans. The soy bean is used
but little as a forage crop in this section and the value of
this crop is but little appreciated.” The value of soybeans as
forage and for seeds is summarized, along with research at
agricultural experiment stations in Kansas and Indiana.
“The great value of the soy bean is its power to
withstand excessive drought, like Kafir corn, and it will
also withstand much wet weather. It is not attacked by
chinch bugs and in addition to is great feeding value makes
an excellent second crop following wheat or oats to build
up run-down or thin soil.” Address: Scientific Asst., Farm
Management Investigations, Bureau of Plant Industry
[USDA].
690. Quinn, Clarence Elias. 1908. Forage crops for hogs in
Kansas and Oklahoma. Farmers’ Bulletin (USDA) No. 331.
24 p. Aug. 4. See p. 17-18.
• Summary: Peanuts (p. 17-18): “Peanuts are but little
used in this region, but farther south and east they are used
extensively. One man estimates that when pork is 4 cents a
pound, peanuts return $10 per acre when harvested by hogs.
“The Alabama Agricultural Experiment Station made
investigations as to the relative value of peanuts, chufas,
cowpeas, rape, sorghum, and sweet potatoes as pasture crops
for hogs. The amount of grain required with peanuts to make
1 pound of gain was 1.77 pounds; with chufas, 2.3 pounds;
with rape, 2.68 pounds; with cowpeas, 3.07 pounds; with
sweet potatoes, 3.13 pounds, and with sorghum, 3.7 pounds.
Five Tamworth hogs in twenty days on Spanish peanuts
gained 2.29 pounds a day each.
“Peanuts can be very profitably grown in many sections
in the latitude of Oklahoma and Kansas. This crop will do
better on a sandy loam than on a heavy clay soil, and will
make a fair crop on thin soil where corn will not yield well.
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They are a very good crop to raise, both for pasture and
for hay; stock of all kinds are very fond of the hay. When
the nuts are left on, it is richer in protein than alfalfa hay.
The best variety to grow, both for hay and pasture for hogs,
is the Spanish peanut. It is a small-sized nut and grows in
great clusters close around the taproot of the plant. The
Spanish nut is not so particular in soil requirements as
the larger varieties and is easier harvested on account of
growing in clusters. It is claimed that peanuts can be grown
in dry regions where corn will not succeed. This, if true,
is important in the southern plains region. Peanuts can be
made to take the place of corn in fattening hogs, although the
peanut-fed hog makes softer lard and the quality of the meat
is not so good, especially in the bacon hog. But as an adjunct
to corn the peanut is an excellent forage crop. It is claimed
that the northern-grown nut is better flavored and less oily
than that grown in the South.
“The peanut can be planted the last of April or the first
of May in the latitude of the regions discussed in these
pages and is ready to turn the hogs on by the last of August.”
Address: Scientific Asst., Farm Management Investigations,
Bureau of Plant Industry [USDA].
691. William Morse with crew (rowing) (Photograph). 1908.
• Summary: See next page. Morse is in the front row, far
right. This digital photo, undated, was sent to Soyfoods
Center by Joyce Garrison (William Morse’s granddaughter)
of West Hartford, Connecticut (July 2004). Margaret
Thalman, Morse’s daughter, recalls that Morse rowed with
a crew, perhaps while he was at Cornell Univ. [Ithaca, New
York] and definitely after he began work with the USDA in
Washington, DC–yet before he was married in Sept. 1911.
He won a medal which reads as follows: Front–”Middle
States Regatta Assn.” Back–”Junior and Oared Shells. 1908.
Stroke: W.J. Morse.”
692. Redding, R.J. 1908. Farm and farmers: Potash in crops.
Atlanta Constitution (Georgia). Sept. 21. p. 10.
• Summary: “The following is a list of plants that
particularly require potash: Clovers, alfalfa, cowpeas, Soja
beans, vetches, kidney beans and other legumes,... sweet
corn, lettuce, radishes, onions, Irish potatoes, sweet potatoes,
tobacco, cotton, corn, melons, cucumbers and many others.”
Address: Colonel, Editor of Farm and Farmers Dep., Griffin,
Georgia [Director, Georgia Agric. Exp. Station near Griffin].
693. Lipman, Jacob G. 1908. Bacteria in relation to country
life. New York, NY: Macmillan Co. xx + 486 p. See p. 231,
245, 258. Sept. Illust. Index. 20 cm.
• Summary: Chapter 23, titled “Soil-inoculation” (p. 221+)
begins with a discussion of the early research of Hellriegel
and Wilfarth, tests concerning legume nodules conducted in
1887 at the Moore Experiment Station at Bremen, Germany,
and the development in Germany of “pure cultures” and of

Nitragin followed by many disappointments from 18961898, “which cast discredit on artificial cultures.” Yet there is
now hope that they will be made to succeed.
The section on “Soil-inoculation in the United States”
states (p. 230-31) that at first, crops such as clovers,
cow-peas, field-peas, etc. did not appear to require any
inoculation. “It was otherwise with at least two leguminous
crops, soybeans and alfalfa. Soybeans, originally introduced
into the United States from Japan, did not do very well.
They frequently failed to develop that healthy, dark green
color characteristic of vigorous leguminous plants. Careful
examination showed their roots to be devoid of tubercles.
Soybean earth, straw and chaff were obtained from Japan
and placed in the ground together with the seed. The plants
thus inoculated developed normally and produced an
abundance of tubercles.
“This experience demonstrated the need of soilinoculation of soybeans. Many cases are reported in
experiment station literature in which these inoculations gave
positive results. For instance, in the experiments of the New
Jersey Station, on light sandy soils at Hammonton, when
cowpeas and soybeans were planted in the same ground, the
former grew luxuriantly and gathered nitrogen from the air
by means of their numerous nodules, while the soybeans
remained small and yellow and produced no tubercles. It was
not until the introduction of some soil from a field where
these plants had been grown successfully for several years
that the soybeans developed properly and grew as luxuriantly
as did the cowpeas.
“Similar observations were made time and again in the
case of alfalfa.” Figure 38 (three photos, p. 224) shows three
soybean plants and their roots: (a) the largest, with nodules
on the roots, is inoculated with soil; (b) medium size with no
root nodules, is untreated; (c) thin and with no root nodules,
is “inoculated with soybean chaff.”
Note 1. This is the earliest English-language document
seen (June 2011) that contains the term “soybean chaff.” It
refers a by-product that results when soybeans are threshed
or the seeds cleaned.
In the Chapter 24, titled “Green-manuring” we read
(p. 245): “The cowpea, soybean, and velvet bean as greenmanure crops.–On the sandy soils of the East, the cowpea,
soybean, sand vetch, crimson clover, and velvet bean have
been widely used for improvement of the land. In the
cotton-growing states of the South, the cowpea is almost
indispensable as an aid in the maintenance of the humus
and nitrogen of the soil.” Soil bacteria decompose the vines
and roots. “The soybean, which is related to the cowpea,
has also been used as a green-manure on light soils. It does
well, however, also on heavier soils, provided it is properly
inoculated, and is not as readily injured by cold weather.”
A full-page black-and-white photo (p. 258) shows “A
thoroughly inoculated crop of soybeans” growing in a large
field.
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Chapter 1, titled “The rise of bacteriology” (p. 1-12)
gives an interesting, early history. Leeuwenhoek (lived
1632-1723) in Holland first beheld bacteria with his lenses
in 1675; he called them “animacules.” “He recognized
differences in their appearance and size as well as in their
mode of motion.” These and subsequent observations “gave
rise to much speculation and heated discussion concerning
the relation of the animacules to animal diseases”–and to the
issues of contagion and spontaneous generation. Belief in
spontaneous generation had existed since the Middle ages,
and the discovery of bacteria seemed to support the ancient
theory. But various experiments from 1765 to 1875 gradually
disproved the theory.
“The physiology of bacteria.–Pasteur’s epoch-making
investigations on fermentation shed a broader light on the
activities of microörganisms. His work plainly indicated
that the various kinds of bacteria possess specific functions
and differ in the chemical changes which they produce. This
work may, therefore, be regarded as the starting point for
much fruitful research... Bacteria were to be distinguished,
henceforth, not by their appearance alone, but by the
chemical transformations of which they are capable. They
were to be regarded as chemical agents of wide significance,
builders and destroyers in vegetable and animal substances,
in organic and inorganic materials, in the presence or absence
of air.
“Bacteria as a cause of disease.–The study of bacteria,
and of other microorganisms, as agents of decay, putrefaction
and fermentation, gained in interest with the recognition
that bacteria may also be the specific cause of disease. As
far back as 1762, the belief was expressed by Plenciz, a
Vienna physician, that disease is the result of infection by
animalcules; and, more important still, that every disease
has its particular germ. The views of Plenciz met with no
acceptance, and were soon forgotten amid the clashing
opinions on spontaneous generation” (p. 6).
During the 1800s important advances were made by
Bassi, Henle, Pasteur, and Lemaire. Lister developed a
method of antiseptic surgery (1868), “through which medical
science has achieved splendid results.” “The investigations
of [the German bacteriologist Edwin] Klebs during the
Franco-Prussian War [July 1870–May 1871] traced the
entrance and development of bacteria in wounds and
their passing into the circulatory system. Klebs and other
investigators also noted the constant presence of bacteria
in diphtheric infections.” “The systematic study of bacteria
was furthered by the work of Schroeter, published in 1872.”
Ferdinand Kohn then articulated the “opinion that, among
bacteria, as among more highly organized organisms, there
exist definite species fairly constant in their structure and in
their physiological activities.”
“Anthrax bacillus.–In 1876, [the German Robert] Koch
[1843-1910] demonstrated clearly and convincingly that
anthrax in cattle is due to a specific germ, and thus confirmed

a fact already, indicated by the observation of others. He
isolated the anthrax bacillus in pure culture, studied it under
the microscope, and showed that he could produce anthrax in
other animals by inoculation from such cultures” (p. 8).
“Bacteriology and agriculture: In agriculture, the
development of bacteriology has given us a new insight into
the nature of soil fertility. We have learned to regard the
soil as a culture medium with its almost endless number of
species and varieties of bacteria, specialized to do important
work in the transformation of soil, nitrogen, hydrogen,
sulfur;...” We have also “made some progress towards
successful systems of soil-inoculation.”
Chapter 47, titled “Bacteria in miscellaneous agricultural
industries,” states (p. 456-57): “The preparation of natto.–
Natto is a vegetable cheese made in Japan by fermenting
boiled soybeans. The fermenting mass is kept in a warm
place for one or two days, at the end of which time it has
become filled with vast numbers of bacteria. The material is
then found to contain a large proportion of a mucilaginous,
viscous substance, which is highly esteemed by the
Japanese.”
Note 2. This is the earliest English-language document
seen (Jan. 2012) that uses the word “mucilaginous” or the
word “viscous” to describe Japanese natto.
“The bacterial flora of natto consists at first largely of
bacilli, but subsequently spherical forms become prominent.
“Two rod-shaped organisms, isolated by Sawamura,
were found to change boiled soybeans into a product similar
to natto. One of these produced the characteristics taste and
aroma, but did not develop a strong viscosity in the beans.
The other organism was found to possess a more pronounced
ability to form mucilaginous materials, but did not develop
as desirable a taste and aroma. The changes produced by
these organisms in the preparation of natto were shown to be
due to enzymes secreted by them.”
Note 3. Although the date on the title page of some
editions is 1911, the copyright page and last page of the
Preface indicate that it should be Sept. 1908.
Facing the title page (frontispiece) is a painted portrait
of Antoni Van Leeuwenhoek (pronounced lay-ven-hook),
a Dutch naturalist (1632-1723), who “is generally cited as
the first to discover bacteria” [or microorganisms]. Address:
A.M., Ph.D., Soil Chemist and Bacteriologist, New Jersey
Agric. Exp. Station, New Brunswick, New Jersey, and Assoc.
Prof. of Agriculture at Rutgers College.
694. Logan Republican (Logan, Utah). 1908. Cache at
the State fair: Fine exhibits of stock and college work,
amusement attractions and races will be first class. Oct. 7. p.
1.
• Summary: “The exhibits from the three state experiment
stations are a revelation to many of the possibilities of
agriculture in the state... From the Lehi station are exhibited
potatoes, apples, grapes and tomatoes, stalks of corn and
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hemp twelve feet high, Kentucky hemp eight feet high,
millet peanuts and soy beans.”
Note 1. Cache is the name of a county in northern
Utah; the county seat and largest city is Logan. Utah State
University, founded in 1888 as Utah’s agricultural college, is
located in Logan.
Note 2. Talk with Bob Parson, University Archivist,
Utah State University. Logan is not the best place in Utah for
agricultural experimentation. The agricultural college was
located here largely for political reasons.
695. Jaffa, M.E. 1908. Nuts and their uses as food. Farmers’
Bulletin (USDA) No. 332. 28 p. Oct. 23. [9 footnotes]
• Summary: This article is based largely on the author’s
article by the same title published in 1907 in the Yearbook of
the U.S. Department of Agriculture (p. 295-312. For the year
1906). In the Introduction (p. 8) we read: “Many special nut
foods, such as malted nuts, meat substitutes, etc., have been
devised and extensively advertised by the manufacturers
for general use in the diet and for the special needs of
vegetarians and fruitarians. It is said that some of these
American nut products contain soy beans, but apparently the
peanut plays a very important part in their composition. In
either case, since the peanut, like the soy bean, is a legume,
these preparations might more properly be compared with
the bean cheese and other soy-bean products, so much used
in China, Japan, and other eastern countries than with such
nuts as the walnut, almond, or cocoanut.”
The section titled “Description of nuts” states (p. 10):
“The chufa, nut grass, or earth almond is a small tuberous
root of a sedgelike plant and may, perhaps, be classed more
properly with the vegetables than with the nuts. It is not
common, though eaten to some extent.” The Chinese olive
(Canarium sp.) and closely related species of Canarium nuts
(which are imported to some extent, but are by no means
common) are also discussed.
The section titled “Nuts and nut products for diabetics”
(p. 18) notes that “Nuts and nut products are often
recommended as foods for diabetics and others from whose
diet starch and sugar are excluded, or at least materially
reduced.”
The section titled “Nut butters and nut milk” (p. 1820) states: “Within the last few years so-called nut butters
have been used in increasingly large amounts, and at least
one variety, namely, peanut butter, is made and sold in ton
lots.” “The nut butters are recommended by vegetarians
as a substitute for butter in culinary processes and for use
at the table. By persons who are not vegetarians they are
commonly used for making sandwiches and in other ways
for their agreeable flavor and for the pleasing variety which
they give the diet.”
“Nut butter may be easily made at home. The nuts may
be pounded in a mortar, but a mill for grinding them is much
more convenient and may be readily procured, as there are

a number of sorts on the market. The process of making
nut butters has been frequently described in journals and
cookery books. Either the raw or the roasted peanut may be
used for making peanut butter, but the roasted nut is the more
satisfactory. Kernels should be freed from chaff and reduced
to a paste in the grinding mill. Freshly roasted peanuts are
necessary, as those which have stood for a day or so after
roasting lose in crispness, do not grind well, and tend to
clog the mill. Any sort of nut may be used but experience
has shown that it is more difficult to make butters from the
almond or Brazil nut than from the peanut.”
Describes how to make cocoanut milk and cream, which
“are used to some extent by strict vegetarians who do not
care to use cow’s milk. A similar nut milk or emulsion of nut
fat made from Java almonds (a species of Canarium) is used
in Java, apparently with considerable success, as an infant
food” (p. 20).
Note: Briggs and Calloway (1979, p. 16) state: “As
far as we know, the first professor of human nutrition in
the United States was Professor M. Jaffa, in 1908, at the
University of California, Berkeley. In 1912 he became
chairman of the Department of Nutrition at the Berkeley
College of Agriculture. This may have been the first
department of nutrition in America.” Address: M.S., Prof. of
Nutrition, Univ. of California [Berkeley].
696. Outing Magazine (The). 1908. The people who stand
for plus: Frank N. Meyer, scientific explorer for the United
States Government in China and Russia. 53(1):69-76. Oct.
• Summary: “Frank N. Meyer, just back from three years of
nerve-wracking, health-shattering exploration in Northern
Asia, could tell you some terse hair-raising facts about that
work, if he would talk; but Meyer does not talk. As Mr.
David Fairchild, the head of the Foreign Exploration Work
says–’A man who spends six hours of the day staring into
a microscope and the rest of the day scouring the fields for
fresh discoveries–gets out of the way of talking.’ Besides,
Mr. Meyer has had some bad luck. He doesn’t care a hoot
for fame, but he has seen other men’s photographs plastered
through the newspapers with his name under them. Such
little discrepancies, of course, don’t matter when you are in
a region where you may waken up with the swords of two
Chinese assassins within an inch of your throat;...”
“Here are a few of the foreign prizes captured:
Mongolian alfalfa suitable for arid regions; hardy yellow
roses; bamboo specimens and matting rushes that may create
a new industry in the swamp regions of the Southern States,
an industry that drains millions of dollars from America
every year; seedless persimmons adapted for cool climate;
blue spruces; peaches of white flesh, excellent for shipping
and averaging a pound each, suitable for the climate of Utah
and Mexico; a haw that is substitute fur cranberries in dry
regions; a new species of grape averaging five pounds to the
bunch; soy beans and alfalfa for alkali lands.”
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“Do you want to know what the country pays a modern
explorer for doing this kind of work? Put it down in the list
of things you are proud of! Meyer was paid $1,200. Then, in
a burst of generosity, the country raised his job to $1,400 a
year.”
697. USDA Bureau of Plant Industry, Inventory. 1908. Seeds
and plants imported during the period from July, 1906 to
December 31, 1907. Nos. 19058 to 21730. No. 13. 192 p.
Dec. 4. Also titled USDA Bureau of Plant Industry, Bulletin
No. 132.
• Summary: Soy bean introductions: Glycine hispida.
19183/19184/19186. “From Manchuria. Received
through Mr. F.N. Meyer, agricultural explorer, August 28,
1906. A collection of seeds as follows:
“19183. From Newchwang. ‘(No. 255a.) A small variety
of the black soy bean. Used to make bean oil from, the
remaining expressed material, known as bean cake, being
exported to Japan and southern China as a very valuable
fertilizer.’ (Meyer.)
“19184. From Newchwang. ‘(No. 256a.) A large variety
of the black soy bean. This is a very rare variety and is used
for food: also for making a superior oil.’ (Meyer.)
“19186. From Newchwang. ‘(No. 258a.) A mediumsized, greenish soy bean. This variety is the one most
commonly used to extract bean oil from, the remaining
yellow material, in the form of large, flat cheeses [actually
cakes], being exported to different parts of Japan and
especially to southern China as a very valuable fertilizer.’
(Meyer.)” [Note: Piper and Morse (1910, p. 52) state that this
variety was later named “Morse.” They list no variety named
“Virginia.” But I. Cunningham (1984) states that this variety
was later named “Virginia.”]
19980-19987. “From Yokohama, Japan. Received
through L. Boehmer & Co. [seedsmen], March 19, 1907.
“19980. Received under the name of ‘Fuiri Mame,
the speckled soja bean.’ [The scientific name is listed as
Phaseolus vulgaris; the common name as bean. Clearly this
is not a soy bean.]
“19981. Received under the name of ‘Shiro Mame, the
white soja bean.’
“19982. Received under the name of ‘Kuro Mame, the
black soja bean.’
“19983. Received under the name of ‘Daizu or O-mane,
Dolichos soja.’
“19984. Received under the name of Wase or Natsu
Mame, early summer bean.’
“19985. Received under the name of ‘Nagate Mame,
middle late bean.’ Note: Later referred to as Haberlandt.
“19986. Received under the name of Okute Mame, ‘late
bean.’
“19987. Received under the name of Kuro-Teppo Mame,
round, middle-late bean.’
20011. “From Ko-bau, northern Korea. Received

through Mr. Frank N. Meyer, agricultural explorer, February
20, 1907. ‘(No. 318a, Aug. 12, 1906.) A green variety of soy
bean growing at high elevations. This variety is eaten as a
food and is mostly grown in broad strips between buckwheat;
a very late ripener. Seems to be the most northerly variety of
soy bean seen yet and will do well in cool climes.’ (Meyer.)”
20405-20412/20414. “From Siberia. Received through
Mr. Frank N. Meyer, agricultural explorer, February 28,
1907. A collection of seeds, as follows:
“20405. From Khabarovsk. ‘(No. 643a, Nov. 15,
1906.) Round, yellow soy beans purchased in the market at
Khabarovsk. The Chinese let these beans sprout and use the
sprouts all winter as a vegetable. Oil is also extracted from
this variety, and the cakes thus formed make a very nutritious
food for horses.’ (Meyer.)
“20406. From Khabarovsk. ‘(No. 644a, Nov. 15, 1906.)
A yellow soy bean purchased in the market at Khabarovsk.’
(Meyer.)
“20407. From Merkoechofka. ‘(No. 645a, Oct. 25,
1906.) A brown-black variety grown in eastern Siberia; does
not scatter [its seeds] when ripe and is very late in ripening,
as it is harvested in the last half of October. Is used for food,
being boiled with millet. This variety seems to have come
originally from more southern regions, as the season here is
somewhat short for it.’ (Meyer.)
“40408. From Khabarovsk. ‘(No. 647a, Nov. 8, 1906.)
Black soy beans obtained from Mr. V.T. Kovaleff, in charge
of the experiment station at Khabarovsk. These seeds came
originally from Manchuria in 1899 and are ripening here
to perfection, while the light and dark yellow varieties do
not ripen well at all. Are used for food for domestic animals
when boiled, and are also sometimes fed in the green state.’
(Meyer.)
“20409. From Merkoechofka. ‘(No. 648a, Oct. 25,
1906.) Very small, brownish beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20410. From Merkoechofka. ‘(No. 649a, Oct. 25,
1906.) Very small, black beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20411. From Merkoechofka. ‘(No. 650a, Oct. 25,
1906.) Very small, dull-black beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20412. From Merkoechofka. ‘(No. 651a, Oct. 25,
1906.) Brown soy beans found mixed with No. 645a (S.P.I.
No. 20406).’ (Meyer.)
“20414. From Merkoechofka. ‘(No. 653a, Oct. 25,
1906.) Small, black soy beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)”
20629/20699.
“From northern Europe, Siberia, and eastern Asia.
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Seeds collected by Prof. N.E. Hansen, of the agricultural
experiment station, Brookings, South Dakota, in 1906 while
traveling as an agricultural explorer for the Department of
Agriculture on an extended trip through Scandinavia, Russia,
Siberia and returning through China and Japan. Received
March 1907.
“20629. From Manchuria. ‘(No. 109.) Variety Hoo-andooh. Used for human food and for fodder in Manchuria and
brought from that country by a Russian student-soldier after
the Russo-Japanese war.’ (Hansen.)
“20699. From Ussurie [Ussuri] province, Pacific coast
section, Siberia. ‘(No. 179.) From the farm of Mr. Fick, near
Nicolsk.’ (Hansen.)”
20797/20798. “Received through Mr. Frank N. Meyer,
agricultural explorer, April 3. 1907.
“20797. From Shanghai, China. ‘(No. 722a.) Black
soy beans obtained through Dr. S.P. Barchet, of the U.S.
consulate at Shanghai. These beans come from Chin-hua-fu,
Chekiang province, and are used apparently as a second crop
on low-lying rice fields, and may as such be very valuable
for the Southern States. They are mainly used as a food for
domestic animals. It seems that they are sown broadcast after
the sowing of the rice crop; specific details are not obtainable
just now.’ (Meyer.)
“20798. From Shanghai, China. ‘(No. 723a.) Brown
soy beans obtained through Dr. S.P. Barchet, of the U.S.
consulate at Shanghai. These beans come from Chin-hua-fu,
Chekiang province, and are used apparently as a second crop
on low-lying rice fields, and may as such be very valuable
for the Southern States. They are mainly used as a food for
domestic animals.’ (Meyer.)”
20854. “From Harbin, Manchuria. Received through Mr.
F.N. Meyer, agricultural explorer, April 11, 1907. ‘(No. 675a,
Dec. 15, 1906.) Green soy beans; Chinese name Ta shing
toa. These are boiled and used as food, and the sprouts of the
germinated beans are also used as a vegetable throughout the
winter months.’ (Meyer.)”
20892/20893. “From Kobe, Japan. Presented by Hon.
Hunter Sharp, American consul, who purchased them from J.
Ikeda & Co., Tokyo, Japan. Received March 25, 1907.
“20892. White.
“20893. Green.”
21079/21080. “Received through Mr. Frank N. Meyer,
agricultural explorer, June 21, 1907.
“21079. From Tiëling, Manchuria. ‘(No. 693a, Jan. 18,
1907.) A light green soy bean; Chinese name Shing toa. This
bean is used to produce bean oil and bean cake. The variety
is very rarely seen.’ (Meyer.)
“21080. From Tiëling, Manchuria. ‘(No. 694a, Jan. 18,
1907.) A dark green soy bean; Chinese name Li dau shing.
This bean is used as a vegetable throughout the winter
months, being eaten boiled after it has sprouted slightly.
This variety is the most expensive of all the soy beans and is
eaten by the better classes of Chinese; sent also from Harbin

under No. 675a (S.P.I. No. 20854.)’ (Meyer.)” Note: This is
the earliest English-language document seen (Oct. 2004) that
uses the term “dark green” to describe the color of a soybean.
[Notice the large number of seeds introduced by Frank
Meyer during this period.]. Address: Washington, DC.
698. Agricultural News (Barbados). 1908. The soy bean.
7(174):403. Dec. 26. [1 ref]
• Summary: “The attention of planters has frequently
been drawn, by means of notes and short articles in the
publications of the Imperial Department of Agriculture, to
a number of crops, leguminous and otherwise, suitable for
green manuring purposes in the West Indies. Experiments,
too, have been carried on at the Stations in the many
islands...” Chief among these are the cowpea, the Bengal
bean, and the woolly pyrol.
“Another leguminous plant, to which attention was
given in experiments at Antigua for the first time in 1907,
is the soy bean (Glycine hispida)... In the experiments at
Antigua last year, its growth was healthy but very small.”
There follows a summary of: Williams, Thomas A.
1897. “The soy bean as a forage crop.” USDA Farmers’
Bulletin No. 58. p. 1-19. March.
Note 1. This is the earliest document seen (Dec.
2008) concerning soybeans in Antigua and Barbuda, or
the cultivation of soybeans in Antigua and Barbuda. This
document contains the earliest date seen for soybeans in
Antigua and Barbuda, or the cultivation of soybeans in
Antigua and Barbuda (1907). The source of these soybeans is
unknown.
Note 2. This is the earliest document seen (Dec. 2008)
concerning soybeans in the Lesser Antilles, or the cultivation
of soybeans in the Lesser Antilles, This document contains
the earliest date seen for soybeans in the Lesser Antilles, or
the cultivation of soybeans in the Lesser Antilles (1907). The
source of these soybeans is unknown.
699. Mooers, Charles A. 1908. The soy bean: A comparison
with the cowpea. Tennessee Agricultural Experiment Station,
Bulletin No. 82. p. 73-104. Dec.
• Summary: One of the earliest and best publications on
soybean management. Presents information on varietal
interaction to date of planting and row width, and gives
directions for planting, cultivating, and harvesting the crop,
as well as data on chemical composition of the seed.
The Introduction begins: “To the farmers of Tennessee
the soy bean is a forage and grain plant of special promise. In
grain production, as a supplement to corn for fattening stock,
no crop tested at this Station has proved its equal... The
data presented in the pages which follow indicate that under
Tennessee conditions each crop has a place which the other
can not take. The worth of the cowpea, however, is known
everywhere, while the true value of the soy bean lacks much
of being generally recognized.”
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Varieties: About 24 soybean varieties are reported in
this bulletin. “Promising early varieties, such as Ito San
and Early Brown, require 90 to 100 days to reach maturity
from the time of planting. Under the same conditions
the Mammoth Yellow will require 125 to 160 days. The
following varieties are known to have been grown by
farmers in this state: Mammoth Yellow, Hollybrook, Guelph
(medium green), ‘Common,’ and Buckshot (early black).
Other named varieties: Haberlandt, Kingston, Medium
Green, Medium Yellow, Samarow, and Tokyo. Table X (p.
97) shows analyses of many of these varieties from the crops
of 1906 and 1907.
In a series of time of planting tests, the extreme dates
of successful planting in Tennessee were found to be April 3
and Aug. 6. June proved to be the most favorable month in
which to plant any variety. In short, Mooers reported striking
agreement in the length of season required by any given
variety to reach maturity in different years when planted on a
given date. He also noted a steady shortening of the growing
season as planting was delayed, and that this shortening was
much more marked in some varieties than in others.
“Harvesting: The harvesting of soy beans is in some
respects more difficult than that of cowpeas... Trials have
been made with both corn and wheat harvesters, but the
bundles when tied are apt to mold... The mower has given
at least fair results.” Placing the mowed plants on a curing
frame “gives reasonable assurance of success in the saving of
both the hay and the grain.”
“Threshing: In threshing, a common wheat thresher
may be used, but the speed of the cylinder must be reduced,
and other adjustments may be necessary in order to get
satisfactory results. The Koger pea and bean thresher, which
the Station has found to do splendid work, may be used to
advantage. The soy beans were not found to thresh clean,
however, when the air was very damp and the pods were
tough.
“Storing: The seed should not be stored in bins, but in
loosely woven sacks, which should be disposed so that air
will circulate freely among them.”
Photos show: (1) Four varieties (Mammoth Yellow,
Ito San, Guelph, and Buckshot) of soy bean plants side by
side (title page). (2) A field of cowpeas versus Ito San soy
beans–early planted, 80 days after planting on 2 April 1908
(p. 76). (3) A field of cowpeas versus Ito San soy beans–late
planted, 43 days after planting on 15 June 1908 (p. 77). (4)
A field of Mammoth Yellow and “Japanese” soy beans, and
Whippoorwill cowpeas; the photo was taken after a light
frost, which killed the tops of the pea vines [cowpea vines]
but did not injure the soy beans (p. 78). (5) A field of soy
beans cured on frames at the Experiment Station (p. 92). (6)
Curing soy bean hay in shocks (p. 92). (7) A man holding
a curing frame taken apart (p. 95). (8) A man standing by a
curing frame set up (p. 96).

700. Osborne, Thomas B.; Leavenworth, C.S.; Brautlecht,
C.A. 1908. The different forms of nitrogen in proteins.
American J. of Physiology 23(3):180-200. Dec. [17 ref]
• Summary: Glycinin and legumelin were extracted from
soy-beans (see tables on p. 186, 194, 198-99). Table VI (p.
194), lists the following types of protein, their [amino acid]
composition, and the seeds from which they are derived:
Globulin (squash seed). Excelsin (para-nut). Edestin (hemp
seed). Globulin (cotton seed). Globulin (castor-bean).
Amandin (almond). Legumin (pea). Legumin (vetch).
Conglutin-a (yellow lupine). Vicilin (pea). Glycinin (soy
bean). Ovovitellin. Vignin (cow-pea). Glutelin (maize).
Ovalbumin (hen’s egg). Leucosin (wheat). Conalbumin
(hen’s egg). Legumelin (pea). Legumelin (soy-bean).
Phaseolin (kidney bean). Glutenin (wheat). Casein (cow).
Gliadin (wheat). Gliadin (rye). Hordein (barley). Zein
(maize).
The terms “mono-amino acids” (p. 180), “amino-acids”
(p. 180), and “-amino-acids" (p. 199) are used, although
sparingly, in this article. Note: This is the earliest document
seen (July 2005) that mentions the term "amino-acids" (or
"amino acids") in connection with soy-beans. Address: Lab.
of the Connecticut Agric. Exp. Station.
701. Henderson (Peter) & Co. 1908. Everything for the
garden (Mail-order catalog). New York, NY. 190 p. 28 cm.
• Summary: See next page. In the section titled “Farm
seeds” (p. 64), the illustration and text for the Early Green
Soja Bean are very similar to those in the 1906 catalog. No
specific prices are given, only “Market price.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
702. Hutchinson, W.L. 1908. Report of the Director.
Mississippi Agricultural Experiment Station / Agricultural
and Mechanical College of Mississippi, Annual Report
21:10-14. For the fiscal year ending June 30, 1908.
• Summary: “Soy beans.–Quite a bit of work has been
done with soy beans at the College Station and they have
constantly grown in favor as a forage plant. Our data would
seem to indicate a value as great as that of cowpeas. They
make a good growth and lots of beans and stock are fond of
them.” Address: Director.
703. Hyslop, R.E. 1908. Department of Agronomy. Idaho
Agricultural Experiment Station, Annual Report p. 10. For
the year ending June 30, 1908.
• Summary: “1908-’09. Soy beans. 1. Variety test. 2.
Breeding.”
Note 1. This is the earliest document seen (March 2016)
concerning the cultivation of soybeans in Idaho. The source
of these soybeans is unknown.
Note 2. Piper and Morse reported in 1910 (USDA
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Bureau of Plant Industry Bulletin, No. 197, p. 20) that
the Ogemaw soybean variety, which takes 92-97 days to
mature, was obtained in 1908 from the Idaho Agricultural
Experiment Station, where it had been grown for several
years. Yet soybeans are not mentioned in the annual reports
for the 3 years previous to this one; The 1906 report for
the year 1905, 1907 for 1906, nor 1907 for 1907. Address:
Agronomist, Moscow, Idaho.
704. Moore, R.A. 1908. Growers of soy beans. Wisconsin
Agricultural Experiment Association, Annual Report 6:20102. For the year 1908.
• Summary: In the section on “Wisconsin Seed Grain
Growers” (p. 189-214) is a table titled “Growers of soy
beans” (p. 201-02) which lists the name, address, and county
of farmers growing each of the following soy bean varieties.
The number after each variety name signifies the number of
farmers growing it: Ito San (12), Early Black (7), Black (17),
Medium Early Green (4), Yellow (2), and Brown (3). All the
growers but one are in the state of Wisconsin; that one is in
Wadena, Iowa.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Brown.
705. Wilson, James. 1908. Report of the Secretary. Yearbook
of the United States Department of Agriculture p. 9-138. For
the year 1907. See p. 48.
• Summary: The section titled “Soy beans for rotation on
rice lands” (p. 48) states: “The rice growers of the South,
especially in Louisiana and Texas, have long felt the need
of a legume that might be grown in rotation on their rice
lands. The Department has been successful in introducing a
specially adapted variety of soy bean used on the rice lands
of Central China. These soy beans have been tested and give
every promise of filling the need perfectly. Three varieties
have been secured, all very similar and characterized by
great leafiness, fine stems, and large size, becoming 6 feet
high, so that they produce large crops of excellent hay. Thus
we have a combination of crops which will, we hope, do
for the rice grower what clover does for the wheat fields of
the North, serving not only as a valuable soil improver but
an important forage crop as well.” Address: Secretary of
Agriculture.

to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
707. W.J. Morse standing in a field of Virginia soybeans and
corn for silage (Photograph). 1908.

• Summary: At USDA’s Arlington Experimental Farm,
Virginia. These two digital photos, with captions and dates,
were sent to Soyfoods Center by Joyce Garrison (William
Morse’s granddaughter) of West Hartford, Connecticut (July
2004).

706. W.J. Morse and USDA co-workers in 1908 and 1912
(Photographs). 1908.
• Summary: (1) 1908–W.J. Morse in a field of Piper’s
African Annual Sudan grass at Arlington Experimental Farm
in Virginia.
(2) 1908–W.J. Morse with Virginia soybeans and corn
for silage at Arlington Experimental Farm.
(3) 1912 (or 1908)–”First planting of annual Sudan grass
obtained by Dr. C.V. Piper from Sudan, Africa.”
These digital photos, with captions and dates, were sent
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Note: This is the earliest photo seen (Aug. 2011)
showing William Morse with soybeans.
708. Zavitz, C.A. 1908. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 33:165226. For the year 1907. See p. 198-99, 219, 223.
• Summary: The section titled “Varieties of soy, soja or
Japanese beans” (p. 198-99) begins: “Although a large
number of varieties of this class of beans have been tested
for some years on our trial grounds, most of them have
proven to be quite unsuited for growing in Ontario, as they
require a long season in which to mature. A few varieties,
however, ripen quite early and produce grain which is very
high in feeding value, being even richer in this respect than
our common field peas. Among the varieties which mature
their seed at the College, the Early Yellow is worthy of
special mention. This variety has been grown at the College
in each of 12 years and yields per acre have varied from 6.9
bushels in 1893 to 30.4 bushels in 1906. The average for the
12 years is 15.3 bushels of seed per acre.
“The Medium Green variety of soy beans is a strong
vigorous grower and usually produces a good yield of seed
when it has time to mature before the nipping frosts occur in
the autumn. It is, however, rather later than the Early Yellow
variety and is rather unsafe to sow for grain production in
Ontario, except on warm soils in the southern part of the
Province. Soy beans are usually sown in rows from twentyfive to thirty inches apart, and about one-half bushel of seed
is used per acre.”
The section titled “Leguminous crops for green fodder”
(p. 219) states: “Eighteen varieties of leguminous crops
were grown in the Experimental department in 1907 for
the production of green fodder. They include vetches, soy
beans, cow peas, lupines, etc... The greatest yields of green
crop in 1907 were produced as follows: Medium Green soy
beans, 6.9 tons [per acre]; Ito San soy beans, 5.6 tons; Grass
peas, 5.4 tons... The following table gives the average height
and average yield of green fodder per acre for each of the
six varieties of leguminous crops grown for seven years in
succession.” Medium Green soy beans, 34 inches, 9.4 tons
(highest average yield). Early Yellow soy beans, 26 inches,
7.2 tons (4th highest average yield).
The section titled “Annual pasture crops” (p. 22223) states: “The amount of pasture crop produced by the
various varieties when grown separately, was according to
the following order, starting with the highest and finishing
with the lowest yielders: Oats, Common Red Clover, Hairy
Vetches, Sugar Cane, Dwarf Essex Rape, Crimson Clover,
Rye, Barley, Hungarian Grass, Common Vetches, Corn,
Spring Wheat and Soy Beans.”
A photo (p. 226) shows a large group of farmers, dressed
in hats, coats, and ties, walking beside the test plots. The
caption reads: “A few of the 33,000 farmers who visited the

College in the month of June, 1907.”
Note: This document contains the 2nd earliest date seen
(Feb. 2001) for soybeans in Ontario province, Canada, or
the cultivation of soybeans Canada, or in Ontario province,
Canada (1893). The source of these soybeans was Prof.
Georgeson, at the Kansas Agricultural Experiment Station,
in the United States (for information on the source, see
Marketing and Development in Ontario Agriculture. 1983.
Sept. p. 4-6). Address: Guelph, Ontario, Canada.
709. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from January 1 to
March 31, 1908. Nos. 21732 to 22510. No. 14. 64 p. Jan. 9.
Also titled USDA Bureau of Plant Industry, Bulletin No. 137.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim. [Note the first use of this terminology in
this publication.]
21754-21757. “From Paris, France. Purchased from
Vilmorin-Andrieux & Co. Received January 3, 1908.
“21754. Yellow seeded.
“21755. Ogemaw. Extra early, brown seeded.
“21756. Black seeded.
“21757. Extra early, black seeded.”
21818. “From Paris, France. Purchased from VilmorinAndrieux & Co. Received January 17, 1908. Ito San. Called
by the French, Yellow Etampes.
21825. “From Hokkaido, Japan. Presented by Mr. K.
Hashimoto, Kuchchau Agricultural Society, Abutagun.
Received January 14, 1908. Amherst (?). ‘Used in
the manufacture of “soy,” “miso,” “tifu” [tofu], etc.’
(Hashimoto.)”
21830/21831. “From Hokkaido, Japan. Presented by the
Yokohama Nursery Company, Yokohama, Japan. Received
January 24, 1908.
“21830. Butterball. Japanese name Akita.
“21831. Japanese name Rumoi.”
21946. “From Buitenzorg, Java. Presented by Dr. M.
Treub, director of the Department of Agriculture. Received
February 11, 1908. ‘Zwarte kadelee’” [black soybeans].
21999. “Received through Mr. F.N. Meyer, agricultural
explorer for this Department at the Plant Introduction
Garden, Chico, Cal., February 12, 1908. From Boshan,
Shantung, China. ‘(No. 799a, Sept. 18, 1907.) A rare variety
of soy bean, sparsely grown near Boshan. Chinese name Ta
ha tau. Used by the higher classes as a vegetable in soups.’
(Meyer.)”
22311/22312. “From Shanghai, Kiangsu, China.
Presented by Rev. J.M.W. Farnham, Chinese Tract Society.
Received March 11, 1908.
“22311. Black. ‘Similar to Nuttall but larger.’ (Nielsen.)
“22312. Yellow.”
22317-22322. “From Erfurt, Germany. Purchased from
Haage & Schmidt [seedsmen]. Received March 16, 1908.
“22317. Probably Butterball.
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“22318. ‘Giant Yellow.’ Probably Amherst.
“22319. Brown.
“22320. Samarow. Like No. 17260.
“22321. Probably Cloud.
“22322. ‘Early Black from Podolia [Ukraine].’ Probably
Buckshot.”
22333-22337. “Grown at Arlington Experimental Farm,
Virginia, season of 1907. Received March 19, 1908.
“22333. Baird. ‘This variety was mixed with Brownie
when received from Pingyang [Pyongyang / P’yongyang],
Korea. This mixture was given S.P.I. No. 6414. The two
varieties were grown together under these numbers, 9417,
17256, and Agrost. No. 1542, respectively. The two varieties
were separated in the 1907 seed from Arlington Farm, and
Baird given the above new number, Brownie remaining as
No. 17256.’ (Nielsen).
“22334. Flat black. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois. The
original source of the seed is not known. It is quite similar in
growth to Nuttall, but the seed is not the same shape, being
flatter and larger.’ (Nielsen.)
“22335. Yellow. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois, where
it was grown as Illinois Medium Yellow. It is very similar to
Hollybrook, and perhaps is the same, but appears different on
account of having been grown farther north.’ (Nielsen.)
“22336. Guelph. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois.
Original seed was procured from the Agricultural Experiment
Station, Wooster, Ohio.’ (Nielsen.)
“22337. Guelph. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois.
Original seed was procured from the Agricultural Experiment
Station, Fayetteville, Arkansas’ (Nielsen.).”
22379-22381. “From Canton, Kwangtung [province],
China. Presented by Dr. J.M. Swan, Cooks Hospital.
Received March 20, 1908.
“22379. Yellow.
“22380. Black.
“22381. Green mixed with yellow and a few brown.”
22406/22407. “From Hongkong, China. Presented by
Mr. S.T. Dunn, Botanical and Forestry Department. Received
March 26, 1908. [Note: It is not clear whether or not they
were ever cultivated in Hongkong. These two soybeans
(#22406 and #22407, both black seeded) were later given the
names “Hongkong” and “Nigra” respectively, and introduced
to the USA in about 1910].
“22406. Yellow.
“22407. Black.”
22411-22415. “From Naples, Italy. Purchased from
Dammann & Co. Received March 25, 1908.
“22411. Samarow.
“22412. Black. ‘Similar to Cloud.’ (Nielsen.)
“22413. Brown.

“22414. Yellow. ‘Similar to Acme.’ (Nielsen.)
“22415. Giant yellow.”
“Glycine soja Sieb. & Zucc.” [Note the first mention of
this species.] 22428. “Grown at Arlington Farm, Virginia,
season of 1907, under C.V.P. No. 0474. Received March,
1908. ‘Original seed presented by the Botanic Gardens,
Tokyo, Japan. A near relative to the soy bean, but a spreading
or decumbent plant, abundantly provided with large root
nodules. Has considerable promise as a cover or green
manure crop.’ (Piper.)”
22498-22501. “From Hangchow, Chehkiang, China.
Presented by Dr. D. Duncan Main, through Mr. J.M.W.
Farnham, Shanghai, China. Received March 26, 1908.
“22498. Yellow. Similar to No. 18619.
“22499. Yellow.
“22500. Green. Similar to No. 17857.
“22501. Black.”
22503-22507. “From Yokohama, Japan. Purchased from
L. Boehmer & Co. Received March 31, 1908. The following
seeds with Japanese names quoted; varietal descriptions by
Mr. H.T. Nielsen:
“22503. ‘Teppo Mame.’ Yellow, similar in appearance to
Amherst, No. 17275.
“22504. ‘Kaze Mame.’ Green.
“22505. ‘Gogwatsu Mame.’ Yellow, similar to
Haberlandt, No. 17271.
“22506. ‘Maru Mame.’ Yellow.
“22507. ‘Vieuri Lei.’ Green, similar to Yosho, No.
17262.” Address: Washington, DC.
710. SoyaScan Notes. 1909. What ever happened to H.T.
Nielsen of the Bureau of Plant Industry, USDA? (Overview).
Compiled by William Shurtleff of Soyinfo Center 20 June
2012.
• Summary: The following is a summary of the last 22
pages of documents in the H.T. Nielsen file at the National
Archives.
Note: In early 1908 H.T. Nielsen may have been the
most knowledgeable person at USDA concerning both
soybean and cowpea varieties–even more knowledgeable
than William Morse. See letter from Nielsen to C.B.
Williams dated 12 March 1908.
On 15 Jan. 1909 H.T. Nielsen wrote a 5-page “Report of
Trip South, December 19 to 25, 1908.” The purpose of this
trip was to study cowpea varieties, threshing machines and
winter legumes.
By 17 Feb. 1909, Mr. Nielsen had left the USDA’s
Bureau of Plant Industry and Washington, DC for Abeline,
Kansas, for on that date C.V. Piper (USDA Agrostologist in
Washington, DC) wrote Mr. Nielsen: “We are shipping you
today 60 pounds of Kafir corn, 20 pounds of Sumac sorghum
and 20 pounds of Orange. Nielsen appears to be farming.
It is not clear why Nielsen left USDA or why he moved to
Abeline, Kansas. Yet when he left, W.J. Morse took his place
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as the USDA’s man in charge of soybeans and cowpeas.
On 22 March 1909 the Assistant Agrostologist
(probably Oakley) at USDA wrote Nielsen in Abilene:
“While you were still with us you asked that we send you
a full set of blue slips as soon as they were received from
the printer... I hope that you are having success with your
farming proposition so far, and will be glad to hear from
you whenever you have an opportunity to write. With very
best regards, I am, Very sincerely yours.” This confirms that
Nielsen is farming, and suggests that he is on friendly terms
with Oakley.
On 10 May 1909 C.V. Piper wrote a 2-page typed letter
to Nielsen in Abilene, Kansas. “Dear Mr. Nielsen: In going
over the soybean seeds for distribution this year, there are
several numbers that we could not find that were contained
on your list, and we do find a good many numbers that were
not on your list. Of the numbers that are missing, the only
one of importance is #22381A, the variety that we decided to
call Canton. Number 22381 is also missing. I am wondering
if you can make any suggestion as to where these seeds
might be.
“I have also been struggling to straighten out the group
of varieties confused under Hollybrook. In going over your
notes and comparing them with those of Professor Mooers of
the Tennessee Experiment Station, I find that you arrived at
quite different conclusions. I have about decided to get all of
their numbers from them and grow [them] alongside of ours
again, and get some of the Hollybrook from Woods so as to
compare them again this coming season.
“I also want to know the name of the new very late
variety that we considered the best. If you can give me the
number of name that we applied to this variety, I should very
much like to have it. Yours very truly.
On 17 May 1909 in a 2-page handwritten letter to
“Prof. C.V. Piper” Nielsen (in Abilene, Kansas), says that
he is unable to answer any of Piper’s questions. He says he
tried “to straighten out the tangle” that the soybean variety
Hollybrook is in. He concludes: “I very much doubt if
your getting the collection from Mooers and growing [it]
alongside the S.P.I. stuff is sufficient to enable you to speak
with authority regarding the Hollybrook soybean. I believe
you should get it from all the Experiment Stations that have
it.
“I am wondering how the Farmers’ Bulletin on Soybeans
is coming along. It seems to me it should be issued by this
time. With kind regards to yourself and the other members of
the office force, I am, Very sincerely...”
On 28 May 1909 Piper replied to Nielsen in a 1-page
typed letter. “Dear Mr. Nielsen. I have your letter of the 17th
instant in reference to the lost packages of soybeans. We
have been unable to find these, and I guess they are gone. All
we have left is the vial of seed of #22381, and I am having
most of this planted again this year.”
“I am glad to learn what you say about the Hollybrook...

I will endeavor to get all of the different numbers involved in
this Hollybrook tangle to grow this year.
In regard to the Farmers’ Bulletin, I have revised it very
extensively, and hope to send it to the printer within a few
days now. Yours very truly...”
On 10 Nov. 1909 Piper wrote Nielsen (in Abilene) a
1-page typed letter. “I understand that you have had a very
strenuous season in Kansas this year, and, therefore, that you
did not get much out of the legumes [sent free of charge by
USDA]. I should be very glad, however, to learn the outcome
of your trials, especially in view of the very bad season. If
you want to try any of them again, let me know and the seed
will be sent. Give my best regards to Mrs. Nielsen. Sincerely
yours,...”
On 20 Nov. 1909 Piper again wrote Nielsen (in Abilene)
a 1-page typed letter. “Dear Mr. Nielsen. I have your letter
of the 16th instant and the interesting report on the adzukis
[azuki beans], cowpeas and soybeans. I am sorry to learn
that you have had such a disastrous season and that you
feel it will be necessary for you to give up the proposition
that you have undertaken. I should be very glad to send you
seeds of anything we may have next spring, and when you
have definitely settled where you will be write me regarding
the quantities that you want and I shall be very glad to send
them. Give my best regards to Mrs. Nielsen. Yours very
truly,...”
On 7 Dec. 1909 Nielsen wrote Piper a 2-page
handwritten letter on the letterhead of the Hotel Briggs in
Great Bend, Kansas. “Dear Prof. Piper: I am out on a two
weeks Farmers’ Institute trip for the Kansas Agricultural
College and I have found a place here where I think red
clover will do well. The country needs the crop and I hope
you can arrange to send some seed for trial.” He gives the
name and address of two farmers in Great Bend. The Kansas
Experiment Station has been very successful in Eastern
Kansas Canada peas and are also anxious to make a test
there with the Tangier pea.” Please send seed. He gives more
names and addresses in Manhattan and Great Bend, Kansas.
On 9 Dec. 1909 Nielsen wrote Piper a 2-page
handwritten letter on the letterhead of the Hotel Larkin
in Larned, Kansas (“Steam heat. Electric lights. Rooms
equipped with long distance telephones. Rates $2.00;
with Bath $2.50”). “Dear Prof. Piper: Remembering our
occasional arguments as to what forage crops could be
grown in Southwestern Kansas, I am again sending you some
names of really good farmers who want to try each an acre
of red clover... I case you cannot furnish the seed kindly let
me know so I can write the parties. Seed should reach them
no later than March 1st. Yours truly,... P.S. I am preaching
cowpeas the best I can and find a few have grown them on a
small scale with excellent results.”
On 15 Dec. 1910 [sic, 1909] Piper wrote Nielsen (in
Vesper, Kansas) a 1-page typed letter. “Dear Mr. Nielsen.
Immediately after the New Year I am going over to the
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Philippines on a mission for the War Department, primarily
in connection with growing hay for the use of the cavalry
horses there... I feel very confident that I can secure you a
position there in case you are willing to accept it, at a salary
of $2,000 or perhaps as high as $2500. Will you kindly let
me know at an early date whether you would consider such
a proposition.” Nielsen would probably need to leave in the
early spring of 1910.
On 20 Dec. 1909 Piper (in Washington, DC) wrote
Nielsen (in Abilene, Kansas). “Dear Mr. Nielsen. I have your
letter, of Dec. 7th, recommending two farmers who wish
to try red clover.” Piper will send them clover seed in the
spring.
On 27 Dec. 1910 Piper wrote Nielsen (in Vesper,
Kansas). “Dear Mr. Nielsen: I have your letter of the 23rd
instant, and am very glad, indeed, that you will accept a
position in the Philippines.” Note: We do not know exactly
when Nielsen was in the Philippines, where he probably
worked with Piper on forage crops.
On 13 Feb. 1911 Nielsen (in Vesper, Kansas) wrote
“Dr.” R.A. Oakley (at USDA, Washington, DC) a
handwritten letter that begins: “My Dear Oakley: I have
some 5000 or 6000 sq. feet of lawn space which is in sad
need of some grass. Just at present I can’t water the ground
but hope to be able to another year.” He requests a “good
lawn mixture” of seed and any suggestions Oakley might
have.
On 15 Feb. 1911 the Acting Agrostologist (Oakley)
replies to Nielsen (in Vesper, Kansas) in a 1-page typewritten
letter. “I am in receipt of your letter of the 13th instant, and
will be very glad, indeed to send you a liberal supply of grass
seed suitable to your conditions. I am very much afraid that
you will have some difficulty in establishing a satisfactory
lawn until you are able to irrigate it by some means... Yours
very truly.”
Note: This letter is the last in the Nielsen file at NA.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012.
711. Williams, C.B. 1909. Re: Request for cowpeas and soy
beans for variety tests. Letter to Prof. H.T. Nielsen, Bureau
of Plant Industry, Washington, DC, Jan. 23. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: If possible, we should like to secure
from you enough seed to plant from one-tenth to one-fifth
of an acre of some fifteen or twenty of the leading varieties
of cowpeas grown in the South. We should also appreciate
securing through you a number of varieties of soy beans for
variety tests this year on the Station farm.

“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
712. Holland, Edward B. 1909. Soy beans and soy bean oil.
Massachusetts Agricultural Experiment Station, Annual
Report 21(Part II):111-19. Jan. 1909. [30 ref]
• Summary: Contents: Economic uses. The chemistry of soy
bean meal. Table showing composition of Medium Green
soy beans. Soy bean oil: Physical tests (tables show specific
gravity, specific viscosity, refractive index, mean dispersion),
chemical tests (tables show acid number, ether number,
Hehner number, insoluble acids, neutralization number, mean
molecular weight, iodine number).
The oil was removed from the soy beans by the V.D.
Anderson Company of Cleveland, Ohio, using torsional
pressure. “An analysis of the resulting cake indicates that
from 55 to 60 per cent. of the oil was removed. The oil was
passed through a filter press, but was not refined otherwise.
The oil was clear and of a dark amber color, with an odor
similar to that of other vegetable oils.” The author found the
oil to have following physical constants: Specific gravity
at 15ºC 0.9206. Specific viscosity 8.43. Refractive index at
20ºC 1.4749. Mean dispersion at 20ºC 0.00938.
In chemical tests, the author found the following
constants: Saponification (Koettstorfer) number 191.95. Acid
number 1.27. Ether number 190.68. Iodine number 130.77.
“According to the classification of Lewkowitsch, based
on iodine number, soy bean oil is a semi-drying oil of the
cotton-seed oil group.”
Note 1. E.B. Holland is no relation to J.H. Holland of
London, who wrote about soy in 1910.
Note 2. This is the earliest English-language document
seen (Sept. 2016) with the term “soy bean oil” in the title.
Note 3. This is the 2nd earliest document seen (Sept.
2006) that uses the term “Refractive index” in connection
with the soja bean, and the first that gives a value (1.4749 at
20ºC).
Note 4. Values for the specific gravity and saponification
number of soy bean oil, attributed to Shukoff in
“correspondence with Dr. Lindsey,” are the same as those
published by Shukoff in Chemische Revue ueber die Fettund Harz-Industrie (Hamburg, Germany) (Dec. 1901, p.
250-51).
Note 5. This is the earliest document seen (Sept.
2016) that mentions the V.D. Anderson Co. of Cleveland,
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Ohio; they manufacture equipment that uses pressure to
crush soybeans. Address: M.Sc., Assoc. Chemist, 28 North
Prospect St., Amherst, Massachusetts.
713. Lindsey, Joseph B.; Holland, E.B.; Smith, P.H.
1909. Effect of soy bean meal and soy bean oil upon the
composition of milk and butter fat, and upon the consistency
or body of butter. Massachusetts Agricultural Experiment
Station, Annual Report 21(Part II):66-110. Jan.
• Summary: “The object of the experiment about to be
described was to determine the effect of soy bean meal with
a minimum percentage of oil and of soy bean oil (a) upon
the proportions of the several milk ingredients; (b) upon
the chemical character of the milk fat; and (c) upon the
consistency or body of the butter. It was desired, further,
to observe the effect of both the bean minus the oil and of
the oil itself upon the separation of the fat from the milk
serum, time of ripening of the cream and thoroughness of the
churning process.”
The name and breed of each dairy cow is given, e.g.
Dairy, Grade Jersey. The oil was extracted by pressure from
the soybeans by V.D. Anderson Co. of Cleveland, Ohio.
The Medium Green variety furnished 8 per cent. of filtered
oil, which the Southern Yellow variety yielded 11 per cent.
The mixed oils, which were dark brown in color, had a
saponification value of 191.95, a Hehner number of 95.31,
and an iodine value of 130.77.
“Conclusions: 1. Soy bean meal partially extracted (2.3
pounds per day and head) seemed to be without influence
in changing the proportions of the several milk constituents
or in imparting any flavor to the milk. 2. Soy bean oil (.6 of
a pound per day and head) was likewise without influence
on the composition and flavor of the milk. 3. Soy bean meal
did not modify the chemical character of the butter fat,
neither did it have any effect upon the separation of the fat
from the milk serum, time of ripening of the cream nor on
thoroughness of the churning.”
Note 1. This is one of the earliest tests using defatted
soy bean meal as a livestock feed, and one of the earliest
uses of the term “soy bean meal” to refer to this substance–
even though the oil was “extracted by pressure.” Address: 1.
Ph.D., Chemist, 47 Lincoln Ave.; 2. M.S., Assoc. Chemist,
28 North Prospect St.; 3. B.Sc., Chemist (Food and Dairy
Control), 102 Main St. All: Amherst, Massachusetts.
714. Piper, C.V. 1909. Re: Proposed variety trials with
cowpeas and soybeans. Letter to Prof. C.B. Williams,
Experiment Station, West Raleigh, N.C., Feb. 13. 2 p. Typed,
without signature.
• Summary: “Dear Sir: I am in receipt of your letter of the
19th ultimo, addressed to Mr. Carleton F. Ball. and also your
letter of the 23rd instant, addressed to our Mr. H.T. Nielsen.
Both of these letters are in reference to the proposed varietal
trials with cowpeas and soybeans. We have seed of a large

number of varieties of cowpeas and soybeans, but for the
most part in small quantities. Mr. Nielsen informs me, which
I have confirmed by looking over our records, that we have
supplied your station three times during the past two years
with lots of both cowpeas and soybeans, which apparently
were not given satisfactory treatment.
“Especially does this seem to have been the case last
year. I do not say this in any spirit of criticism whatever, but
I would like to be assured that if we supply you with lots
of seed again for a varietal trial that they will be put in the
hands of some one who will take are of them. Only in the
cases of a few varieties could we send you sufficient seed
to plant one-tenth of an acre. In the other cases there would
perhaps be only a sufficient amount of seed for a row, but
if you are interested in getting together a large collection
of varieties of cowpeas for breeding or other purposes you
could easily multiply the seed.
“In regard to the varieties that you wrote to Mr. Ball
about, I may state that we no longer have them under these
names. Some of these are identical with other varieties, and
of the remainder we have only the records of their trials.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
715. Williams, C.B. 1909. Re: Request for cowpeas and soy
beans for variety tests. Letter to Mr. C.V. Piper, Bureau of
Plant Industry, Washington, DC, Feb. 16. 2 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I am in receipt of your letter of
February 13 in reply to enquiries which I made to Messrs.
Ball and Nielson. You are correct in your statement that we
have during the past two years secured seed of cowpeas and
soybeans at three different times for our variety tests with
these legumes. As we wrote you last year, the first lot which
you sent us was destroyed in a fire which we had during the
latter part of May in which our barn and manager’s house
were destroyed. The second lot of these which you sent us
thereby were gotten into the ground late and after planting
we had a long dry spell during which many of the seed
rotted of both the cowpeas and soybeans. With some of the
varieties we did not secure more than one-tenth of a stand,
due to this cause. With the soybeans during the past year
for this reason and the depredations of the rabbits, the test
with these was a complete failure. It is our purpose this year
to run as complete tests as possible with both soybeans and
cowpeas. We expect to exert every effort possible this year,
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as in previous years, to secure a good growth of the different
varieties and get fair comparison as to the relative value of
the different varieties of each, both for the production of peas
and cured hay. We would appreciate, therefore, the reception
of any seed of either soybeans or cowpeas which you have in
sufficient quantities to put out one-twentieth to one-tenth of
an acre of each. In our work we prefer to conduct tests of all
kinds on plats of not less than one-twentieth of an acre each.
We are especially anxious to secure seed of a few leading
varieties of soybeans.
“Any aid which you could render in this connection will
be highly appreciated.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
716. Piper, C.V. 1909. Re: Proposed variety trials with
cowpeas and soybeans. Letter to Prof. C.B. Williams,
Experiment Station, West Raleigh, N.C., Feb. 17. 2 p. Typed,
without signature.
• Summary: “Dear Sir: I am in receipt of your letter of the
16th instant and am obliged to you for the explanation you
have given regarding the failures with the cowpeas and
soybeans during the preceding two seasons. I had gotten the
impression from Mr. Nielsen, who has resigned from the
Department, that the seeds that we had sent had not been
given the care which they deserve, and it was on this account
that I wrote you as I did.
“In regard to varieties, we have in the neighborhood
of 200 varieties of soybeans and perhaps 100 varieties
of cowpeas. A good many of these we have practically
discarded and have just reserved a very small quantity of
seed for a final test with them. The number that I could give
you sufficient seed to plant one-tenth or even one-twentieth
acre plots of either cowpeas or soybeans is small. Of the
cowpeas I could furnish you enough seed of the Groit, Iron
and Brabham to plant one-tenth acre plots. Of other varieties
I doubt if I can supply you with more than enough for
row tests. A good many, of course, can be secured through
commercial sources, such as Clay, Black, Unknown, New
Era, etc., but we will be unable to purchase any of such this
year. Of those which cannot be secured through commercial
sources, I shall be very glad to supply you with small
packages, the size of which will depend on the amount of
seed which we have, but in most cases it will be sufficient
only for a row test.

“In the matter of soybean seeds we are better fixed,
and can send you enough for one-twentieth acre plots of a
considerable number of varieties. I would suggest that it
might be wisest for you to grow three or four varieties of
each group as regards maturity. We are recognizing groups
as follow: extra early, early, medium, medium late, late,
and very late. The valuable ones for North Carolina are the
medium late and the late, though perhaps the very late ones
are worthy of trial.
“Kindly let us know your wishes in this matter, and we
will do the best we possibly can for you.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
717. Williams, C.B. 1909. Re: Request for cowpeas and
soybeans for variety tests. Letter to Mr. C.V. Piper, Bureau
of Plant Industry, Washington, DC, Feb. 20. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I have your letter of February 17 and
note what you say in reference to your supply of cowpeas
and soybeans for distribution among Station workers. It
is our plan to buy upon the local market all the varieties
of cowpeas which we can find and then supplement these
by those which we can secure from the Bureau of Plant
Industry or elsewhere. Therefore, if you can supply us with,
enough seed of Groit, Iron, Brabham or any other uncommon
varieties of cowpeas to plant one-tenth of an acre of each, we
would be glad to receive them. In securing soybeans from
the local markets we are not so fortunate usually as with
cowpeas in securing any great number of varieties, therefore,
we would appreciate receiving seed of fifteen or twenty of
your leading varieties in sufficient quantities to plant at least
one-twentieth of an acre to each variety. We should like to
secure some of the extra early, early, medium, medium late,
late and very late varieties.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
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718. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from April 1 to June
30, 1908. Nos. 22511 to 23322. No. 15. 81 p. Feb. 25. Also
titled USDA Bureau of Plant Industry, Bulletin No. 142.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
22534/22535. “From Weihsien, China. Presented by
Mrs. C.W. Mateer. Received April 4, 1908.
“22534. Yellow. ‘This bean is used for making lamp and
cooking oil and for flour to make cakes; also for bean curd (a
mush curdled by caustic soda and eaten fried). All these are
nourishing, but more esteemed by Chinese than foreigners.
The refuse after expressing the oil forms a cake (round)
2 feet in diameter and 3 inches thick. This is exported for
feeding animals (pounded fine) and enriching land.’ (Mateer.)
“22535. Black. Similar in appearance to Cloud.”
22536-22538. “From Chefoo [Yantai], Shantung, China.
Presented by Mr. Hunter Corbett, through Rev. J.M.W.
Farnham, of Shanghai, China. Received April 4, 1908. The
following seeds, varietal descriptions by Mr. H.T. Nielsen:
“22536. Green. Similar to No. 17857.
“22537. Green. Similar to No. 17262, Yosho. ‘Chinese
names (S.P.I. No. 22536) Ching teo and Luh teo; (S.P.I. No.
22537) Whong teo. These beans are used extensively for the
manufacture of oil; the bean cake which remains after the oil
has been pressed out is shipped south and extensively used
as a fertilizer in vegetable gardens. Will grow well on level
or high and hilly land. Is used by the people largely for food,
being ground and made into a curd, also put in water and
soaked until well sprouted and used as a vegetable. It is also
boiled and eaten in the same manner as rice.’ (Corbett.)
“22538. Black. Similar in appearance to Cloud. ‘Chinese
name Shao hih teo. Used chiefly for feeding animals.’
(Corbett.)”
22633/22634. “From Sheklung, Kwongtung
[Kwangtung / Guangdong], China. Presented by Mr. A.J.
Fisher, American Presbyterian Mission. Received April 3,
1908.
“22633. Yellow. Similar in appearance to Acme, No.
14954, but seed is a trifle larger.
“22634. Black. Seed flatter than any other of the same
size received from China.”
22644-22646. “From Hangchow, Chehkiang, China.
Presented by Mr. John L. Stuart. Received April 18, 1908.
The following seeds, varietal descriptions by Mr. H.T.
Nielsen:
“22644. Smoky yellow. Looks like it might possibly be a
mixture.
“22645. Greenish yellow. Similar in appearance to
Haberlandt, No. 17263.
“22646. Yellow. Practically identical with No. 18619.”
22714. “From Saigon, Cochin China. Presented by Mr.
Jacob E. Conner, American consul. Received April 21, 1908.

Yellow.”
22874-22885. “From Tokyo, Japan. Purchased from the
Tokyo Plant, Seed, and Implement Company. Received May
14, 1908. The following seeds, varietal identifications and
descriptions made by Mr. H.T. Nielsen:
“22874. Green.
“22875. Flat King. Same as Nos. 19982 and 17252.
“22876. Yellow. Similar in appearance to Hollybrook,
No. 17269.
“22877. Okute. Apparently identical with No. 19986.
“22878. Butterball. Apparently identical with Nos.
19981 and 17273.
“22879. Yellow. Evidently two varieties; most of the
seed very similar in appearance to Acme, No. 14954.
“22880. Yellow. Quite closely resembling Hollybrook.
“22881. Green.
“22882. Yellow. Apparently identical with No. 20892.
“22883. Buckshot. Apparently identical with No. 19987.
“22884. Yellow, with a slight purple marking on many
of the seeds.
“22885. Amherst. Apparently identical with Nos. 19983
and 17275.”
22886. “From Swatow [Shantou], Kwangtung
[province], China. Presented by Mr. William Ashmore,
Jr., through Rev. J.M.W. Farnham, Chinese Tract Society,
Shanghai, China. Received May 14, 1908. Black.”
22897-22901. “From Paotingfu, Chihli [later Baoding,
Hebei], China. Presented by Rev. J.W. Lowrie, D.D., through
Rev. J.M.W. Farnham, Chinese Tract Society, Shanghai,
China. Received April 22, 1908. The following seeds.
Chinese names in italic as given by Mr. Lowrie. Descriptions
of varieties by Mr. H.T. Nielsen.
“22897. Da ching don. Green. Similar to No. 17857.
“22898. Hwang don. Yellow.
“22899. ‘Hei don. Boiled as a fodder for mules and
horses. Oil expressed from it, and refuse used as manure.’
(Lowrie.)
“22900. ‘Da wu don. Tends to vary after successive
plantings.’ (Lowrie.) Black. Similar in appearance to Nuttall,
Nos. 17253 and 19183, but has green cotyledons.
“22901. Hsiao bai hei don. Smoky yellow.”
22919-22922. “From Ingchung, via Fuchau, China.
Presented by Mr. J. Willis Hawley. Received May 22, 1908.
The following seeds. Varietal descriptions by Mr. H.T.
Nielsen:
“22919. Black. Very similar to No. 22886.
“22920. Yellowish green.
“22921. Yellow. Very similar to No. 22714.
“22922. Yellow. Seed resembles Mammoth very closely,
but slightly smaller.”
22927. “From Shanghai, Kiangsu, China. Presented
by Rev. J.M.W. Farnham, Chinese Tract Society. Received
May 27, 1908. Black. ‘Identical with Shanghai, No. 14592;
cotyledons are green.’ (Nielsen.)”
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23205. “From Shanghai, Kiangsu, China. Presented by
Dr. S.P. Barchet, interpreter, American consulate. Received
June 30, 1908. ‘Similar in appearance to Ebony, No. 17254.’
(Nielsen.) An important bean for dry rice land. Chinese name
Pu chi.’ (Barchet.)”
23207-23209/23211-23213/23229/23232. “From China.
Received through Mr. Frank N. Meyer, agricultural explorer,
and brought by him to the Plant Introduction Garden, Chico,
Cal., June, 1908. Forwarded to Washington, D.C., and
received July 6, 1908. The following seeds:
“23207. From Soochow, Kiangsu, China. ‘(No. 960a,
April 27, 1907.) A large, greenish soy bean, grown around
Soochow on the rather low-lying lands. Used when slightly
sprouted as a vegetable. Chinese name Tsin tou.’ (Meyer.)
“23208. From Tangsi, Chehkiang, China. ‘(No. 961a,
April 20, 1908.) A large, yellow soy bean, often purplish
colored on one side. Considered locally a very good variety.
Chinese name Sian chu tou. Grows on the ridges around
inundated rice fields.’ (Meyer.)
“23209. From Tangsi, Chehkiang, China. ‘(No. 962a,
April 20, 1908.) The ordinary variety of yellow soy bean as
grown around Tangsi on the ridges and strips of land around
and between inundated rice fields. Chinese name Huang tou.’
(Meyer.)
“23211. From Tangsi, Chehkiang, China. ‘(No. 964a,
April 20, 1908.) A very dark brown colored soy bean, grown
near Tangsi; said to be very productive. Chinese name Tsze
pi tou.’ (Meyer.)
“23212. From Hangchow, Chehkiang, China. ‘(No.
965a, April 24, 1908.) An early-ripening, yellow soy bean,
called the sixth month’s bean, meaning ripening in the
Chinese sixth month (our July). Chinese name Lu ya pai mou
tou.’ (Meyer.)
“23213. From Hangchow, Chehkiang, China. ‘(No.
966a, April 24, 1908.) A yellow soy bean called the seventh
month’s bean, meaning ripening in the Chinese seventh
month (our August). Called in Chinese Chi ya pai mou tou.’
(Meyer.)
“23229. From Tientsin, Chihli, China. ‘(No. 982a, April
4, 1908.) A dark brown colored soy bean; rare. Said to grow
near Tientsin. Used for human food; boiled in soups or as a
vegetable when slightly sprouted. Chinese name Tse doh.’
(Meyer.)
“23232. From Shanghai, Kiangsu, China. ‘(No. 985a,
May 11, 1908.) The Barchet soy bean, growing on wet rice
lands. Chinese name Ma liao tou. Obtained through Dr.
S.P. Barchet, of Shanghai, who procured these soy beans
from Chinhuafu, in the Chehkiang Province, central China.’
(Meyer.)”
23291/23292/23296/23297/23299/
23303/23305/23306/23311/23312. “From China. Received
through Mr. Frank N. Meyer, agricultural explorer, and
brought by him to the Plant Introduction Garden, Chico,
Cal., June, 1908; forwarded to Washington, D.C., and

received July 6, 1908. The following seeds:
“23291. From Wutaishan, Shansi, China. ‘(No. 922a,
Feb. 26, 1908.) Black soy bean, growing at 5,000 to 6,000
feet elevation. Are considered by the Chinese the best food
for their hard-working mules and horses; they must always
be boiled before being fed to the animals; otherwise they
may cause colic; the Chinese also mix a liberal quantity of
sorghum seed and chopped straw with these beans. Chinese
name Ghae doh.’ (Meyer.)
“23292. From Wutaishan, Shansi, China. ‘(No. 923a,
Feb. 26, 1908.) Yellow soy bean. Growing at 5,000 to 6,000
feet elevation. They are used all through northern China for
making bean curd and bean vermicelli. Chinese name Huang
doh.’ (Meyer.)
“23296. From Taichou, Shansi, China. ‘(No. 929a,
March 2, 1908.) Yellow soy beans, found growing on
strongly alkaline lands. Chinese name Huang doh.’ For
further remarks see No. 923a (S.P.I. No. 23292).’ (Meyer.)
“23297. From Taichou, Shansi, China. ‘(No. 930a,
March 2, 1908.) Black soy bean. Grows on strongly alkaline
lands. Chinese name Ghae doh.’ For further remarks
concerning their uses see No. 922a (S.P.I. No. 23291).’
(Meyer.)
23299. “From Tsintse, Shansi, south of Taiyuanfu,
China. ‘(No. 933a, March 12, 1908.) Black and yellow. A
rare local variety of a strange soy bean used as a vegetable
when slightly sprouted, and after having been scalded for a
few minutes in boiling water is eaten with a salt sauce; the
skin must be removed before scalding. Chinese name Yang
yen doh, meaning sheep’s eye bean.’ (Meyer.)
“23303. From Shiling, Chihli, China. ‘(No. 949a,
Jan. 25, 1908.) Yellow soy bean. Chinese name Ta huang
doh. For further remarks see No. 923a (S.P.I. No. 23292).’
(Meyer.)
“23305. From Peking, Chihli, China. ‘(No. 951a,
Feb.8, 1908.) Large, light yellow soy bean. Used mostly as
a vegetable when slightly germinated, and eaten with a salt
sauce. Chinese name Ta huang doh.’ (Meyer.)
“23306. From Peking, Chihli, China. ‘(No. 952a, Feb.
8, 1908.) Large, black soy bean, green inside. Comes from
Manchuria and is used mostly like the preceding number
(S.P.I. No. 23305.) Chinese name Ta ghae doh.’ (Meyer.)
“23311. From Shiling, Chihli, China. ‘(No. 957a, Jan.
25, 1908.) Large, green soy bean. Used as a vegetable when
slightly sprouted, after having been scalded in boiling water.
Chinese name Ta ching doh.’ (Meyer.)
“23312. From Pautingfu, Chihli, China. ‘(No. 958a, Jan.
28, 1908.) A rare, local variety of soy bean, being small and
of greenish yellow color. Chinese name Shau ching doh.’
(Meyer.)”
Note: This is the earliest English-language document
seen (Oct. 2004) that uses the term “dark brown” to describe
the color of soybean seeds. Address: Washington, DC.
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719. Piper, C.V. 1909. Re: Soybean varieties and
nomenclature. Letter to Prof. A.T. Wiancko at Experiment
Station, Lafayette, Indiana, March 24. 2 p. Typed, without
signature (carbon copy). [1 ref]
• Summary: “Dear Professor Wiancko: I am taking the
pleasure in sending you a list of 186 varieties of soybeans
grown at Arlington Farm [in Rosslyn, Virginia] last season
and a tentative classification of the same in which the more
promising varieties are pointed out. In connection with this
work with soybeans, I hope that you may be able to test these
varieties, at least those we consider most promising in each
group.”
“I think it is very important not to introduce new
varieties until we are reasonably certain which is the best for
each section of the country. With such an enormous number
of varieties this, of course, involves considerable work,
but it seems to me that wisest thing to do. I am particularly
interested in some of the new varieties on account of their
‘long legged’ habit which will permit them to be mown
easily by machinery. This, I think, is going to be an important
point in determining the most valuable varieties.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
720. Piper, C.V. 1909. Re: List of 186 soybean varieties
grown at Arlington Farm. Letter to Dr. G.C. Hopkins,
Experiment Station, Urbana, Illinois, March 24. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Hopkins: I am taking pleasure
in sending you herewith a list of 186 varieties of soybeans
grown at Arlington Farm last season, together with brief
notes in regard to the same. In view of the soybean work
you are doing in Illinois, I thought you might be interested
in trying out many of these varieties, the diversity of which
indicates much greater possibilities in the crop than we had
before realized. If you should be interested in the matter, I
should be glad to supply you with seed in all cases possible
for small plots. I am particularly interested in the ‘long
legged’ varieties, which are going to permit of their being
harvested very much more satisfactorily than any of the older
varieties. In view of the enormous number of varieties I also
regard it as important that they be tested for each part of the
country so that only the best may be introduced. Otherwise,
a multiplicity of varieties will get into the hands of the
seedsmen which will cause a great deal of confusion.”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
721. Piper, C.V. 1909. Re: Are you interested in soybeans?
Letter to Prof. B.W. Kilgore, State Chemist. Experiment
Station, Raleigh, N.C., March 24. 1 p. Typed, without
signature.
• Summary: “Dear Professor Kilgore: Are you interested in
soybeans? I am taking pleasure in sending you a list of 186
varieties that we grew at Arlington Farm [Virginia] last year,
together with some notes regarding the same. In case you
would be interested in trying out some of these varieties,
I can furnish you seed of most of them for small plots. I
regard it as an important matter to determine the best of
these varieties for each section of the country so that only
the best varieties may become introduced. There is, in my
opinion, considerable danger involved in introducing any
considerable number of varieties which I feel it important
to keep down to the minimum, otherwise considerable
confusion and loss is sure to result.
“I should be glad to know your wishes in this matter.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
722. Kilgore, B.W. 1909. Re: Thank you for offering to
send soy bean varieties. Letter to Prof. C.V. Piper, Bureau of
Plant Industry, Washington, DC, March 26. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I have your favor of the 24th in
regard to soy beans. We are interested in these and if you
will send us the varieties we shall be glad to make tests of
them. If you have sufficient seed we could put them out in
two places, one in the eastern and the other in the piedmont
section of the State.
“With kind regards, Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
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Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: State Chemist, North Carolina Dep. of Agriculture,
Raleigh.
723. Perkins, W.R. 1909. Re: Request for soy beans for
testing. Letter to Mr. C.V. Piper, Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, March 30. 2 p. Handwritten, with signature on
letterhead.
• Summary: “Dear Sir–Your letter of 24th inst. has been
received. I thank you very much for the information about
soy bean varieties, and your willingness to cooperate with
me in growing or testing some of the varieties.
“I have not succeeded in the past in getting any varieties
of value from seedsmen except the common yellow. I had
planned to have considerable area in this variety with the
view of testing its value for forage and seed compared with
cowpeas; also of making observations on time to cut for hay
or seed–saving the crop etc. I would be glad to add to this the
trial of a number of varieties and would be more than pleased
to have you furnish a dozen or more varieties that you think
might prove of value in this section.
“If I can serve in growing a patch for multiplying some
variety that you are desirous of giving a further trial, it will
be perfectly agreeable to me to serve you. Hoping to hear
from you further on the subject, I am, Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Director, Mississippi Agric. Exp.
Station, Mississippi Agricultural College.
724. Hopkins, C.G. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, March 31. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: I have your letter of

March 24, which I am referring to Mr. [O.D.] Center. He will
probably write you soon in regard to your very kind offer to
furnish us with some seed of different varieties of soybeans.
“Personally I should be very glad to have two or
three of these varieties tried upon my own farm in southcentral Illinois, perhaps the Duggar or some other of the
medium early varieties and the Wilson [black seeded] and
Haberlandt of the medium varieties. I would like especially
to try varieties with pods borne high enough so as to permit
harvesting with a machine. If you can have two or three lots
sent to me at Tonti, Illinois, I shall appreciate it.”
Note: Handwritten on the bottom of the letter (probably
by Piper) are: “8 Meyer 17852, 3 Sherwood 17862, 8 Jet
17861 [black seeded], 8 Cloud 16790” [black seeded].
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Note: This is the earliest document seen (Sept. 2013)
that mentions the soybean varieties Cloud, Duggar, Jet,
Sherwood, or Wilson.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Soil Fertility, Agric. Exp. Station,
Urbana, Illinois.
725. Bailey, L.H. ed. 1909. Cyclopedia of American
agriculture: a popular survey of agricultural conditions,
practices and ideals in the United States and Canada. Vol. IV.
Farm and community. New York and London: Macmillan &
Co. See p. 584. Illust. Index. 27 cm.
• Summary: Henderson, Peter. A biography by Byron D.
Hoisted. “Peter Henderson, gardener, merchant, author, was
born in Pathhead, near Edinburgh, Scotland, June 9, 1822.
He died of pneumonia at his home in Jersey City. January
17, 1890. From his father, a land-steward, was inherited a
splendid physique, with which was harmoniously blended
great intellectual gifts, coming more particularly from his
maternal ancestry.
“Educated in the parish school, at sixteen, already
proficient in book-learning and a keen observer, he was
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apprenticed in the gardens of Melville Castle and soon
became an enthusiastic student of plants, early winning
prizes for his accomplishments. In his twenty-first year, he
came to America ‘with but three sovereigns in his pocket,’
but abounding in pluck and industry, and served as gardener
first under George Thorburn at Astoria, New York, then
with Robert Buist at Philadelphia [Pennsylvania], and later
with C.F. Spang, of Pittsburg. In 1847, with an accumulated
capital of $500 he entered into partnership with his brother
James in the market-garden business in Jersey City. Soon
was begun the cultivation of ornamental plants, which
rapidly developed into a great enterprise. By dint of long
days and years of prodigious labor, combined with keen
insight, he became a master of his art. A leading partner in
the seedhouse of Henderson and Fleming, in Nassau street,
New York City, he became, in 1871, the head of the business
(Everything for the Garden) so widely and well known by
the name of Peter Henderson & Co. His familiarity with the
obstacles to be overcome by practical crop-growers, and
his deep sympathy for the artisan, led to the preparation,
in 1866, of his first book, Gardening for Profit, the success
of which has been phenomenal. It had a deep and lasting
influence on truck-growing. Two years later, Practical
Floriculture followed, it being a guide for esthetic gardening;
and in 1875 appeared Gardening for Pleasure, the contents
of which are so admirably expressed in the title. The many
editions and frequent revisions of these three works testify
to their general acceptance by an appreciative public. The
reader of these lines must bear in mind that Mr. Henderson
wrought in a generation that is now past, and without the
aid of the land-grant college and the experiment station to
train horticulturists for work and provide for the substantial
growth of the science of crop-growing, through many
well-equipped centers of research. His was the work of the
pioneer, and his books were as blazed trees through the
deep-tangled forests of ignorance. Other volumes from the
same versatile pen are: Garden and Farm Topics (1884);
Handbook of Plants (1881-1890), a new edition of which
he was re-writing when stricken with his fatal disease. In
conjunction with William Crozier, he produced How the
Farm Pays. Some of Mr. Henderson’s most potent papers
were presented before various horticultural and floricultural
societies, of which space here will permit of but a single
title, namely, ‘Popular Errors and Scientific Dogmas in
Horticulture.’”
“Peter Henderson’s life is a brilliant illustration of the
great success that is to be achieved by those who preserve
their liberal endowments of health–he was scarcely ill a day
in his long and busy life–by the strictest temperance, in the
full measure of that much misused word; and mix their large
sagacity with strict fidelity to the highest ideals, tempering
all with true human kindness clothed in charming humanity.”
726. Wiancko, Alfred T.; Cromer, Clinton O. 1909. Results

of cooperative tests of varieties of corn, wheat, oats, soy
beans and cow peas, 1908. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 132. p. 467-500. March.
See p. 469, 495-97.
• Summary: “The experiments during the past year were
conducted on over 700 farms throughout the state, including
several in each county. In all there were 773 tests” of the
leading varieties of corn, winter wheat, oats, soy beans,
and cow peas–all conducted under the direction of the
Experiment Station. These included “55 tests of four
varieties of soy beans...”
The section titled “Results of tests of varieties of soy
beans, 1908” (p. 495-97) gives details on the results of trials
in Indiana during 1908 and 1907 on five varieties. Ito San,
Early Brown, and Hollybrook were tested in both northern
and southern Indiana. Dwarf Early Yellow was tested only in
northern Indiana and Medium Early Yellow was tested only
in Southern Indiana. Address: 1. B.S.A., Agriculturist; 2.
B.S., Asst. Agriculturist.
727. Center, O.D. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, April 1. 1 p. Typed, with signature on letterhead.
• Summary: “It seems as though this material has reached us
at a very opportune time since we have been attempting for
the past two or three weeks to secure a supply of some of the
same varieties you have listed.
“The growing of soybeans is taking a very decided
increase throughout the State, and we are attempting as far
as possible to encourage the growing of these legumes by
the farmers in order to provide a concentrate to feed with
the large amount of corn that is fed. We are particularly
interested also in the ‘long legged’ varieties of which you
speak.”
“We feel that the main reason why the farmers of Illinois
have failed to take hold of the growing of soybeans has been
because of the difficulty they found in harvesting.” “The
‘long-legged’ varieties will certainly aid in this matter.”
He orders seed of the following varieties: No. 17523
Nuttall. 20407 Brindle. 17271 Haberlandt. 19183 Wilson.
17278 Hollybrook. 18259 Pingsu [black seeded]. 14954
Acme. 20405 Habaro. 20406 Chestnut. 20854 Tashing.
21079 Shingto. 17268 Duggar. 20412 Merko. 16789 Brooks.
17263 Amherst. 17852 Meyer. 18761 Jet. 17862 Sherwood.
22406 Hongkong [black seeded]. 17252 Flat King. 17254
Ebony. 21999 Taha [black seeded]. 22333 Baird. 17267
Hope.
“We are extremely anxious to develop here on the
Experiment Station Farm six or eight varieties of beans,
some one of which is suited to any section of the state.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
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Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Brindle, Brooks,
Chestnut, Habaro, Hongkong, Hope, Merko, Pingsu,
Shingto, and Taha.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
728. Piper, C.V. 1909. Re: Soybean varieties. Letter to Prof.
A.T. Wiancko at Experiment Station, Lafayette, Indiana,
April 2. 1 p. Typed, without signature (carbon copy).
• Summary: “A year ago I sent you the following list of
varieties of soybeans: #16789. Brooks. 17252. Flat King.
20854. Tashing. 17263. Austin. 17862. Sherwood. 19186.
Morse.
“I am anxious to learn the results you secured with these
varieties and whether any of them are as promising or more
promising under Indiana conditions than the varieties which
you had previously been growing.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Austin or the soybean
variety Morse.
Note 2. Since Piper sent this list of varieties a year ago,
all of them must have been available in about April 1908.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
729. Piper, C.V. 1909. Re: How much soybean seed can you
use? Letter to Prof. B.W. Kilgore, State Chemist. Experiment
Station, Raleigh, N.C., April 2. 1 p. Typed, without signature.
• Summary: “Dear Professor Kilgore: I have your letter of
the 26th ulto. [ultimo] in regard to the soybeans but you
make no mention of the quantity of seed that you can use. I
might state that of most of the varieties I can send you a half
pound of seed and of many more. Of a considerable number I
can send you seed up to any reasonable amount. There is also
a portion of the list of which I can only send you an ounce
or two of seed; these from the selections as indicated by the
lettered numbers.
“Please let me hear from you at once in regard to this
matter so that I can have the packages put up so as to reach
you by the middle of the month.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
730. Kilgore, B.W. 1909. Re: We could use one pound of
each variety of soy beans. Letter to Prof. C.V. Piper, Bureau
of Plant Industry, Washington, DC, April 3. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I have your favor of the 2nd. One
pound will be sufficient seed for us of the various varieties of
soy beans and where you do not have this quantity, send us
what you can.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: State Chemist, North Carolina Dep. of Agriculture,
Raleigh.
731. Piper, C.V. 1909. Re: Your request for soy beans for
testing. Letter to Prof. W.R. Perkins, Mississippi Agric.
Exp. Station, Agricultural College, Mississippi, April 3. 2 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Perkins: I have your letter of
March 30th relative to soybeans. You mention in your letter
that you would be glad to try a dozen of the more promising
varieties but you do not indicate the size of the plots that
you wish to grow. If agreeable to you I will send you this
number of varieties up to twenty for twentieth-age plots. Of
a considerable number of other varieties we have only a very
small amount of seed and
“I should like very much indeed for you to grow rows
of them both to get a line on the possible value of the variety
and for the purpose of securing more seed. I would suggest
that you grow in this way at least twenty additional varieties.
In fact I would like to have the number larger than that and
have you include a considerable number of untested varieties
that we got from southern China and which are, therefore, in
all probability very late. I will have the seed ready to send as
soon as I hear from you. Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
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Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
732. Piper, C.V. 1909. Re: Sending you varieties of soybeans.
Letter to Prof. C.B. Williams, Experiment Station, West
Raleigh, N.C., April 6. 1 p. Typed, without signature.
• Summary: “Dear Sir: I am just now arranging for the
distribution of varieties of soybeans. I can send you a
considerable number of varieties for one-twentieth or onetenth acre plots and will be glad to learn from you how many
varieties you would care to grow in this way. I can send you
seed so as to reach you about the 20th.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
733. Piper, C.V. 1909. Re: Sending you 3 pound packages
of the soybean varieties you requested. Letter to Prof. C.B.
Williams, Experiment Station, West Raleigh, N.C., April 6. 1
p. Typed, without signature.
• Summary: “Dear Professor Williams: I have your letter
of April 9 in reference to varieties of soybeans. I shall take
pleasure in sending you within a few days three pound
packages of varieties as follows:
Mammoth #25093
Mammoth #25162
Tokio #17264
Acme #14594
Hollybrook #17278
Ebony #17254
Wilson #19183
Flat King #17252
Morse “19186
Jet “17861
Kingston #17255
Meyer #17852
Haberlandt #17271
Guelph #17261
Amherst #17275
Barchet #23336
“I shall be much interested in your trial of these varieties
and hope to have the pleasure of visiting you when they are
at their best.
“Yours very truly,...”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
734. Piper, C.V. 1909. Re: Adsuki beans. Letter to Prof. B.W.
Kilgore, State Chemist. Experiment Station, Raleigh, N.C.,
April 7. 1 p. Typed, without signature.
• Summary: “Dear Professor Kilgore: For several years
we have been conducting investigations on the adsuki bean
(Phaseolus angularis) of which there are many varieties. At
Arlington Farm [Virginia] last year the six best yielded at the
following rates per acre:
“#9419–27.3 bushels.
“16791–22.9 bushels.
“17323–21.1 bushels.
“17324A–24.6 bushels.
“17847–26.4 bushels.
“17851–24.8 bushels.
The stands on the last two numbers were imperfect.
Allowing for this the yield of #17847 would have been 10
per-cent greater and of #17851 15 per-cent greater. The
seeds of these adsuki beans are smaller and much harder
than the soybeans so that they would undoubtedly have to be
ground in feeding. I am in considerable doubt as to whether
this can compete with the soybean as a grain crop but the
showing they make is such that it is well worthy of trial. I
am wondering if you can arrange to grow 1/10 or 1/20 acre
plots of each of these six numbers? If you can do so, or even
smaller plots, I shall be very glad to send you the seed.
“Yours very truly,...”
Note: Did Prof. Piper not realize that adsuki [azuki]
beans are almost always used as human food in East Asia
(especially Japan) and almost never used as animal feed?
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
735. Piper, C.V. 1909. Re: Adsuki beans. Letter to Prof. C.B.
Williams, Experiment Station, West Raleigh, N.C., April 7. 1
p. Typed, without signature.
• Summary: “Dear Professor Williams: For several years
we have been conducting investigations on the adsuki bean
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(Phaseolus angularis) of which there are many varieties. At
Arlington Farm [Virginia] last year the six best yielded at the
following rates per acre:
“#9419–27.3 bushels.
“16791–22.9 bushels.
“17323–21.1 bushels.
“17324A–24.6 bushels.
“17847–26.4 bushels.
“17851–24.8 bushels.
The stands on the last two numbers were imperfect.
Allowing for this the yield of #17847 would have been 10
per-cent greater and of #17851 15 per-cent greater. The
seeds of these adsuki beans are smaller and much harder
than the soybeans so that they would undoubtedly have to be
ground in feeding. I am in considerable doubt as to whether
this can compete with the soybean as a grain crop but the
showing they make is such that it is well worthy of trial. I
am wondering if you can arrange to grow 1/10 or 1/20 acre
plots of each of these six numbers? If you can do so, or even
smaller plots, I shall be very glad to send you the seed.
“Yours very truly,...”
Note 1. Did Prof. Piper not realize that adsuki [azuki]
beans are almost always used as human food in East Asia
(especially Japan) and almost never used as animal feed?
Note 2. Prof. Piper sent an identical letter to Prof.
Kilgore at the same place, on the same date.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
736. Perkins, W.R. 1909. Re: Soy beans for testing. Letter to
Mr. C.V. Piper, Seed Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC, April 8. 1 p.
Handwritten, with signature on letterhead.
• Summary: “Dear Sir–Replying to yours of April 3rd will
say that we can make plots for soy beans either 1/20 or 1/10
of an acre and I will be glad to get the seeds for as many as
20 plots as you suggest...
“I will be glad to plant any number of row plots for the
purpose of making observations on the different varieties and
to save what seed are made.
“We will expect to plant about May 1st. Yours very
truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.

Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Director, Mississippi Agric. Exp.
Station, Mississippi Agricultural College.
737. Williams, C.B. 1909. Re: Request for soybeans for
variety tests. Letter to Mr. C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 9. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Sir: Of the varieties of soybeans which
you now have for distribution we will not care to have
forwarded to us more than 12 to 15 of the leading varieties.
We should like to have these in sufficient quantities so that
we might put out one-tenth [double underlined] of an acre
plat to each variety.
“Yours very truly,...”
Note 1. Below Williams’ signature, filling the bottom
half of the letter, in two columns, in large and rather hard-toread handwriting, is written:
3 # [pounds] each
Mammoth 25093
Mammoth 25162
Tokio 17264
Acme 14594
Hollybrook 17278
Ebony 17254
Wilson 19183
Flat King 17252
Morse 19186
Jet 17861
Kingston 17255
Meyer 17852
Haberlandt 17271
Guelph 17261
Amherst 17275
Barchet 23336
Note 2. These names and numbers were probably
written by Piper or an associate of his–not by Williams.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
738. USDA Bureau of Plant Industry, Inventory. 1909.
Seeds and plants imported during the period from July 1
to September 30, 1908. Nos. 23323 to 23744. No. 16. 37
p. April 10. Also titled USDA Bureau of Plant Industry,
Bulletin No. 148.
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• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
23325-23327. “From Canton, Kwangtung, China.
Presented by Dr. W.H. Dobson. Received July 6, 1908. The
following seeds. Varietal descriptions by Mr. H.T. Nielsen.
“23325. Black.
“23326. Yellowish green.
“23327. Yellowish green, smaller seeded than No.
23326.”
23336-23339. “From Shanghai, Kiangsu, China.
Presented by Dr. S.P. Barchet, interpreter, American
Consulate. Received June 26 and July 7, 1908. The following
seeds:
“23336. Barchet. Identical with No. 20798.
“23337. Riceland. Identical with No. 20797.
“23338. Meyer (?). Mottled brown. Probably identical
with No. 17852.”
23522/23523. “From Chungking, west China. Presented
by Rev. J.F. Peat. Received August 24, 1908. Seed of each of
the following. Varietal descriptions by Mr. H.T. Nielsen.
“23522. Greenish yellow with dark hilum.
“23523. Black. Similar in appearance to No. 19183.”
23544-23546. “From Ningyuenfu, Szechuan, via
Chengtu, China. Presented by Rev. R. Wellwood, American
Baptist Mission. Received September 10, 1908. Seed of each
of the following. Varietal descriptions by Mr. H.T. Nielsen.
“23544. Large yellow with dark hilum; similar in
appearance to Nos. 19986 and 22877.
“23545. Yellow with brown hilum; similar in appearance
to No. 17862.
“23546. Very small, black, smaller than any blackseeded soy bean we have had.” Address: Washington, DC.
739. Piper, C.V. 1909. Re: Sending you soybeans for testing.
Letter to Prof. W.R. Perkins, Mississippi Agric. Exp. Station,
Agricultural College, Mississippi, April 12. 2 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Perkins: We are sending you
from the office today about 22 varieties of soybeans, all in
two pound packages, with the exception of five late varieties
of which I am sending you but two ounce packages. The
latter I would be very much obliged if you would grow
separately so as to secure seed as they barely matured here
last year even though we had a long season.
“In your letter of the 8th instant you say you would also
be glad to plant any number of row plots. In accordance with
this I shall send you four ounce packages of a considerable
additional in the course of a few days.
“I shall be much interested in your trial of these this
season and hope we have the pleasure of visiting with you
when they are at their best. Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
740. Piper, C.V. 1909. Re: Sending you soybean varieties.
Letter to Prof. B.W. Kilgore, State Chemist. Experiment
Station, Raleigh, N.C., April 13. 1 p. Typed, without
signature.
• Summary: “Dear Professor Kilgore: We are shipping you
today from the office a list of varieties of soybeans mostly in
one pound packages. In some cases the packages are larger
and in quite a number of instances we are only able to send
you one quarter of a pound.
“I shall be much interested in your trial of these and
hope to have the pleasure of seeing them when they are at
their best.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
741. Newman, C.L. 1909. Re: Thank you for kudzu
seed. Request for soybean seed. Letter to Dr. C.V. Piper,
Agrostologist, Dept. of Agr. [USDA], Washington, DC, April
16. 1 p. Typed, with signature on letterhead.
• Summary: “My dear Dr. Piper: Your letter of the 10th inst.
and package of Kudzu seed are received for which I thank
you. As regards the soy beans, will say that one half a pint
of seed of each variety will answer my purpose, since I am
growing them primarily for class work. As to the number of
varieties I believe that six or eight or ten at the outside will
be sufficient. I would like to have these as widely different as
possible and would prefer having two or three of the varieties
that have generally succeeded best in the south including Ito
San and Hollybrook. Thanking you for these, I am,
“Yours very truly,...”
Note: Below Prof. Newman’s signature the following
list of soybean varieties is handwritten. It seems likely that
Dr. Piper wrote this, then crossed out Tashing and Morse.
1/4 # each
Tashing 20854
Nuttall 17253
Cloud 16790
Guelph 17261
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Ito San 17268
Mammoth 17280
Amherst 17225
Morse 19186
Acme 14594
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: M.S., Prof. of Agriculture, School of Agriculture,
North Carolina College of Agriculture and Mechanic Arts,
West Raleigh [North Carolina].
742. Piper, C.V. 1909. Re: Sending you adsuki beans
and seeta bean for testing. Letter to Prof. W.R. Perkins,
Mississippi Agric. Exp. Station, Agricultural College,
Mississippi, April 22. 2 p. Typed, without signature (carbon
copy).
• Summary: “Dear Professor Perkins: I am in receipt of
your letter of the 12th instant in regard to adsuki beans
and take pleasure in sending you a three-pound package of
each variety and also a three-pound package of a seeta bean
(Phaseolus calcaratus), #21291.
“These should all receive about the same culture as the
soybean. Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
743. Williams, C.B. 1909. Re: Thank you for the packages
of soybeans. Letter to Prof. C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 24. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: The three-pound packages of 16
varieties of soybeans which you sent us recently have been
received for which please accept our thanks. We will to glad
to have you visit us later in the year to see what the different
varieties are doing on our experimental grounds.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.

P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
744. Piper, C.V. 1909. Re: Sending you quarter-pound
packages of the soybean varieties you requested. Letter to
Prof. C.L. Newman, Experiment Station, West Raleigh, N.C.,
April 26. 1 p. Typed, without signature.
• Summary: “Dear Professor Newman: I have your letter
of the 16th instant relative to the soybeans you desire. I am
taking pleasure in sending you a quarter-pound package of
the following varieties:
#17253. Nuttall.
16790. Cloud.
17261. Guelph.
17268. Ito San.
17280. Mammoth.
17275. Amherst.
14954. Acme.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
745. Piper, C.V. 1909. Re: Mr. Nielsen’s vials of 1908
soybean seed numbers. Letter to W.J. Morse, [Arlington
Farm], Rosslyn, Virginia, April 22. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: I find that Mr. Nielsen put up
vials of 1908 seed of the following soybean numbers:” Piper
lists 47 numbers, in no apparent order, in 4 columns, starting
with the following: 22380. 22882. 22407. 22318. The lowest
number is 21757 and the highest is 22927.
“When you are going over the Arlington packets,
you need not preserve vials of these numbers. Very truly
yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
746. TenEyck, A.M.; Call, L.E. 1909. Cow-peas. Kansas
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Agricultural Experiment Station, Bulletin No. 160. p. 177209. April 29.
• Summary: There was an increase of 14 bu/acre of corn
where corn followed soybeans in alternate years compared
with continuous corn. The report concludes: “7. Cow-peas
have proven a better crop than soy-beans. They are more sure
of making a stand, make a ranker growth and larger yield
of forage, and are better suited for planting with corn for
ensilage and for green manuring than soy beans.” Address: 1.
Agronomist in charge; 2. Assistant in soils.
747. Mitsuda, Ryuichi. 1909. Shôyu no tansuikabutsu ni
tsuite [On the carbohydrates in shoyu]. Tokyo Kagaku Kaishi
(J. of the Tokyo Chemical Society) 30(4):335-48. April. [Jap]
• Summary: Note: According to Oshima (1922) an Englishlanguage translation was made by the office of W.T. Swingle,
USDA Bureau of Plant Industry. Address: Nôgaku-shi,
Japan.
748. Worden, Alton M. 1909. Farm correspondence: Soja
beans for hay and grain. Atlanta Constitution (Georgia). May
3. p. 10.
• Summary: “Dear Editor:... The next question is: If we
feed, what is the most profitable product of the farm for
feeding? Several years’ extensive experimenting with corn,
clover, cow peas, turnips, rape, millet, oats, rye, etc. has
convinced me fully that the ‘soy’ (or soga [soja]) bean is one,
if not the most desirable, crop for farmers in our latitude,
and especially at and above our latitude to raise for stock
feeding. It makes more nearly a ‘balanced ration’ for most
all domestic stock, than any other grain. They are more
cheaply and easily raised and harvested than any other grain
crop. They will stand light frost, spring or fall, far more than
cow peas, corn,... The early sorts will mature earlier and in
shorter time than most any other crop. They can be sown
earlier than cow peas or corn, and will mature well if planted
later. The state experiment station at Knoxville University
of Tennessee reports that ‘extreme early sorts, “Ito San,”
early Japan, etc., matured in 70 to 94 days, while the
mammoth yellow, hollybrook, Tokyo [sic, Mammoth Yellow,
Hollybrook, Tokio], and others took from 90 to 146 days.
The late plantings matured more quickly than those planted
earlier, even of the same varieties, some as late as August 6,
made good crops of grain, over 13 bushels in 84 days, while
planted July 30, made 22.2 bushels in 74 days.’” He cites
much additional evidence in support of the soy bean.
“Comment by the editor: The above article, though
rather extended, is welcome, and I commend it to the careful
reading of farmers... seeds were first distributed in this
country by the department of agriculture [USDA] under the
name of Japan pea. From fifteen to twenty years ago [i.e.,
about 1889-1894] a revival of interest in the plant occurred
and much seeds were sold and many Georgia farmers planted
them under the present name.” Address: Altamont Range,

Tullahoma, Tennessee.
749. Piper, C.V. 1909. Re: Sending you more soybeans for
testing. Letter to Prof. W.R. Perkins, Mississippi Agric. Exp.
Station, Agricultural College, Mississippi, May 11. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Perkins: Of the two soybeans
Nos. 18619 and 22714, which did not mature with us here
at Arlington Farm [Virginia], I am sending you a few seeds
out of a small sample of the original importations that I kept,
and will be very much pleased if you will plant them and
endeavor to mature them.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
750. King, F.C. 1909. Pastures for hogs. Missouri State
Board of Agriculture, Monthly Bulletin 7(5):1-36. May. See
p. 34.
• Summary: “Soybeans: A crop that should be given more
attention by the farmers is soy beans. This plant is of the
cowpea family, and differs from it in only a few particulars.
It has not, however, become so widely used in this State as
cowpeas, probably because it has to be inoculated before
it will enrich the soil or grow to the best advantage. At the
Missouri Experiment Station, soybeans have given good
results, and the indications are that they can be grown in
all localities of this state. They furnish more seed than
cowpeas, but not so much forage, so for hogging down they
are somewhat superior to cowpeas on account of the greater
amount of seed produced. The general directions for seeding,
pasturing, etc., are the same as for cowpeas. This forage
has been found very profitable in southern Illinois, Indiana
and Kansas, where it is being grown extensively as a hog
feed. Numerous trials at different places in these states have
proven that soy beans are one of the best forages that they
can grow. There should be more attention paid to this plant in
Missouri.”
Note: This is the earliest English-language document
seen (Oct. 2012) that mentions “hogging down” of soybeans.
Address: Livestock Asst., Columbia, Missouri.
751. Piper, C.V. 1909. Re: Adsuki beans. Letter to W.J.
Morse, [Arlington Farm], Rosslyn, Virginia, June 7. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I have packed up to plant at

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 317
Arlington Farm this season the list of adsuki beans indicated
on the enclosed list. Where I have sent two pounds of seed I
want you to plant one-twentieth of an acre. In all other cases
plant an eighth-rod row where the seed is sufficient. Some
of these numbers have been planted at Arlington before, but
were too late to mature. Nevertheless, I want to try them
again. Among these very late numbers are 17231, 21310,
22383, 13384, 13388 and 13406. I would suggest that these
be planted just like the soybeans. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
752. Piper, C.V. 1909. Re: Sending you very late soybean
varieties for testing. Letter to Prof. W.R. Perkins, Mississippi
Agric. Exp. Station, Agricultural College, Mississippi, June
16. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Professor Perkins: I am sending you
herewith packets of a number of very late varieties of
soybeans selected by Mr. Nielsen last season. They are sent
under Agrostology numbers as follows:
“1883. 1881. 1882. 1918. 1917. 1919.
“I shall be greatly obliged if you will grow all of these
varieties and save the seed, as I very much fear they will not
mature here.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
753. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from October 1 to
December 31, 1908. Nos. 23745 to 24429. No. 17. 58 p. June
30. Also titled USDA Bureau of Plant Industry, Bulletin No.
153.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
24180-24184. “From Soochow, Kiangsu, China.
Presented by Rev. R.A. Haden, B.D. Received November
14, 1908. The following seeds. Quoted descriptions by Mr.
Haden; description of varieties by Mr. H.T. Nielsen.
“24180. ‘Plant bunchy.’ Looks like Nuttall, No. 17253,

also like No. 19183.
“24181. ‘Large yellow soy bean, early.’
“24182. ‘Green soy bean, early.’ Seed looks like Okute,
No. 19986.
“24183. ‘Small light green variety, early.’ Seed similar
to Haberlandt, Nos. 17263 and 19985, but is a little smaller.
“24184. ‘Large yellow variety, medium early.’ Seed
looks like Haberlandt, No. 17271.” Address: Washington,
DC.
754. Indian Trade Journal (The) (Calcutta). 1909. Soy
beans, oil and cake: Opening for Indian trade. 14(170):8-9.
July 1. [1 ref]
• Summary: The soy bean “is cultivated on a considerable
scale in India already, but mostly only for local use as a
food-stuff or as green manure, and there appears to be no
large supply available for export at the present time. In
view, however, of the very large demand to which we have
referred, it seems to be worthwhile to determine whether it
would not be profitable to undertake the cultivation of soy
beans in India as a regular crop for export.”
Farmers’ Bulletin No. 58, published by the USDA is
reviewed in depth, and articles from British publications by
Prof. Douglas A. Gilchrist are review. ed to show that the
soybean appears to have a promising future in both countries.
“There seems to be no reason to doubt that the trade
in soy beans, in the United Kingdom at least, will rapidly
expand, and it rests with the merchants in India to decide
whether they are to have a share in it. This is the more
necessary should the product continue to cut into the linseed
and cotton seed trades, as recent market reports state that it is
doing.” Address: India.
755. Oakley, R.A. 1909. Re: Need specimen of soy bean in
flower and fruit. Letter to Mr. W.J. Morse, Arlington Farm,
Rosslyn, Virginia, July 26. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: We are anxious to secure as
soon as possible a good explanation of soy bean in flower,
and fruit in order that we may make a photograph for Prof.
Piper’s bulletin. Please let me know when the plants are
sufficiently far along for this. As soon as you have found a
suitable plant it might be well to bring it in to the office and
we will have it photographed here. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist [Bureau of
Plant Industry, USDA, Washington, DC].
756. Ruhräh, John. 1909. The soy bean in infant feeding;
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Preliminary report. Archives of Pediatrics 26:496-501. July.
• Summary: This pioneering paper was read before the
Twenty-first Annual Meeting of the American Pediatric
Society, Lenox, Massachusetts, May 28, 1909. “The soy
bean (glycine hispida), sometimes incorrectly called the soja
bean, is an annual leguminous plant which originally grew
in a wild state from Cochin China to the south of Japan and
Java.”
There follows a brief but accurate history of the soy
bean. “In 1875 Professor Haberlandt began a series of
investigations with this plant in Austro-Hungary, and in his
work published in 1878 he urges the importance of the soy
bean as a food both for man and animals. After his death,
which occurred in 1878, very little notice was taken of the
soy bean in Hungary and the prophecy that he made for its
future failed.”
“As early as 1829 Thomas Nuttall wrote an article in the
New England Farmer concerning the bean as a valuable crop
for this country. The Perry expedition to Japan also brought
back soy beans, but until the last fifteen or twenty years the
plant was known only as a curiosity.”
“The plant is grown in America, but is used chiefly
for the purpose of a forage crop and comparatively little
reference has been made to its use as food for man.” The
plants “bear a remarkable number of beans and the flowers
are self-pollinated, making the yield independent of insects.
The bean may be easily grown in Maryland. I am indebted
to three friends for experimenting with this plant in their
gardens and obtaining good crops...”
Note 1. This is the earliest document seen (May 2009)
that mentions soybean pollination–quite remarkable since
it is by a pediatrician writing about a completely different
subject. It is also the earliest document seen (May 2009) that
uses the term “self-pollinated” (or self-pollinating, etc., with
or without the hyphen) in connection with soybeans.
“At the present time there are seven varieties handled
by seedsmen, and some twenty-two distinct varieties are
known.” The varieties Mammoth Yellow, Hollybrook, and
Ito San have been used in infant feeding experiments. “The
other varieties are the Guelph (green), the Samarow (green),
the Ogemaw (brown), and the Buckshot (black). All of these
latter may be grown in the north.”
“I am indebted to Mr. Frank N. Meyer, agricultural
explorer for the Department [U.S. Department of
Agriculture], for information concerning the use of the beans
in the East...”
“Some varieties are grown exclusively for the oil they
contain and its is used for culinary, illuminating [in lamps]
and lubricating purposes, the residue left after the oil has
been expressed being used for fertilizer and also as food
for animals. The light-colored beans are eaten in soups and
the pods are sometimes picked green, boiled, and served
cold with a sprinkling of soy sauce. The green varieties are
often pickled in brine and eaten moist or dried with meals as

promoters of appetite; the same varieties are often slightly
sprouted, scalded and served with meals in winter time as
a green vegetable.” Also mentions “natto, tofu, miso, yuba,
and shoyu.” When making tofu: “The filtrate is a white,
opaque, milky liquid with a taste similar to malt. This soy
bean milk has a composition nearly the same as that of cow’s
milk” (as shown in a table) (p. 498-99).
“The soy beans are sometimes roasted and then used as
a substitute for coffee” (p. 499)
“The fact that the soy beans contain little or no starch
suggested to Dujardin-Beaumetz that they be used as a
food for diabetics. The soy bean flour has been placed on
the American market, but was withdrawn owing to the fact
that according to the manufacturers it contained 8 per cent.
carbohydrate. It contains much less carbohydrate, however,
than any of the other diabetic foods.”
“As regards the use of the beans in infant feeding it
seemed to me that soy bean gruel or milk, either alone or
with cow’s milk, might be of value in feeding several classes
of cases, viz., of marasmus and malnutrition, as a substitute
for milk in diarrhea, and in intestinal and stomach disorders,
and in diabetes mellitus.”
Note 2. This is the earliest document seen (Aug. 2013)
that suggests the use of a soybean preparation as a milk
substitute for infants.”
Note 3. This is the earliest document seen (Aug. 2003)
concerning the actual feeding of soymilk to infants or
children, or concerning a soy-based infant formula. The
author was the world’s first pediatrician to use soybeans in
infant feeding, and did the first U.S. studies with soyfoods
and human nutrition.
Note 4. This is the earliest English-language document
seen (Aug. 2013) that uses the term “substitute for milk” to
refer to soymilk.
Note 5. This is the earliest English-language document
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seen (Nov. 2002) that uses the word “malnutrition” in
connection with soyfoods.
The writer had hoped to conduct experiments and make
a more complete clinical report but several misfortunes
attended his efforts to secure the beans. “My first crop was
eaten by rats, my second moulded in the pods owing to some
unusually damp weather, and insects ate about two-thirds of
my last crop. Fortunately, the beans may now be obtained
from Messrs. T.W. Wood & Son, Richmond, Virginia.
“So far the gruel has been prepared by soaking the beans
over night, stirring to remove the envelope surrounding
the bean. Three times the amount of water is added to the
beans and they are boiled until a smooth gruel results. This
is strained if necessary [to make real soymilk]. This has the
odor and taste of malt, but with the addition of a little salt is
well taken, especially after the first bottle or two. The gruel
is retained unusually well and seems to be easily digested.
The stools are not more frequent than with other foods. The
stools are light brown in color like those from malted milk.
This soy bean gruel has nearly the same food value as milk
and for certain children may need further dilution. About
the same size feedings should be used as if milk were being
given. Five percent sugar may be added to increase the fuel
value.
“I have not used the beans in a sufficiently large number
of cases nor over sufficient periods of time to justify any
further statements at this time, but I do feel that properly
used they will be a most valuable addition to the dietary of
the sick infant. Grinding them to a bean meal would simplify
matters very much, and, if success attends their use, a soy
bean meal could easily be prepared.
“I hope to be able to make a second report at the next
meeting and have called your attention to the bean in hope
that other members may try them and report at the same
time.”
Note 6. Pediatrician Herman F. Meyer (1960, p. x)
published a long poem by Dr. John Ruhräh titled “A Simple
Saga of Infant Feeding,” which described the history and
present status of infant feeding. Meyer described Ruhräh as a
“philosopher, teacher, poet, pediatrist [pediatrician] and able
historian.”
The photo of Dr. John Ruhräh (1872-1935) was taken
in about 1914. Born in Chillicothe, Ohio, he was a graduate
of the College of Physicians and Surgeons (Baltimore,
1894), did post-graduate work at Johns Hopkins, the Pasteur
Institute, Paris (1897), and in other European schools (19001901), and was quarantine physician of the port of Baltimore
(1898-1900), where he became Professor of pediatrics in the
University of Maryland Medical School and in the College
of Physicians and Surgeons.
His autograph is shown below. Address: M.D.,
Baltimore, Maryland.
757. Morse, W.J. 1909. Re: Have excellent soybean

plants for photographs. Letter to Mr. R.A. Oakley, USDA,
Washington, DC, Aug. 9. 1 p. Typed, with signature on
letterhead.
• Summary: Morse is writing from Arlington Farm, Rosslyn,
Virginia: “My dear Oakley: I gave you a memorandum
some time ago in regard to alfalfa seed for Mr. Lynn and Mr.
Mayer... Both wish the seed for experimental purposes.
“Have some excellent soybean plants for photographs
now. What success did you have with the other ones? If you
desire any more plants, call me up and I will try to get them
over to you as soon as possible. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Office of Seed Distribution,
Bureau of Plant Industry, USDA, Washington, DC.
758. Carmichael, B.E. 1909. Rations for fattening swine.
Ohio Agricultural Experiment Station, Bulletin No. 209. p.
71-89. Aug.
• Summary: The introduction, titled Feeds for use with
corn,” states: “It is an accepted fact that corn alone will not
produce the most rapid nor... the most economical gains
with growing, fattening swine.” Economical gains depend
greatly on the “widely varying market prices of the feeds
which constitute the rations. It is, then, obviously impossible
to suggest a ration that will prove most profitable under all
conditions. Results of feeding tests will show the efficiency
of rations, but feeders will need to apply local market
conditions to these results in order to select the ration that
will give the best financial returns.”
The section titled “Grain rations for feeding in dry
lots” states that corn will “doubtless continue to be the chief
grain used for fattening swine in dry lots.” However, when
the price of corn is high, it must be supplemented with less
expensive feeds to get best financial returns. “Of the feeds
used in connection with corn, skim milk gave the highest
daily gain per pig. If skim milk is available and not too
expensive, “it seems very improbable that any other feed
will supplement corn more completely, or that any ration will
produce any more rapid and economical gains than will corn
and skim milk” (p. 72-73).
“Digester tankage, a packing house [slaughter house]
by-product, ranked next to skim milk for efficiency in
producing rapid and... economical gains” (p. 73)
A table in this section (p. 73) shows that 1 part soy bean
meal [probably ground whole soybeans] was used with 4
parts corn meal. But the swine consuming this ration failed
to consume a sufficient amount of feed to produce very rapid
gains.
Note: This is the earliest English-language document
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seen (March 2010) that contains the terms “dry lots” or “dry
lot feeding.” These terms are used in contrast to grazing in a
pasture for live, green forage.
The section titled “Soybeans compared with tankage for
supplementing corn in dry lot feeding” (p. 75-79) showed a
very high value of soybeans as a supplement for corn. But at
more than $30/ton, soybeans are expensive. “Although the
present prices for soybeans that are fit for seed prohibit their
profitable use for feeding purposes, yet, with its high feeding
value, effect as a soil improver, and an average yield under
Ohio conditions of about 18 bushels (1,080 pounds) per acre,
it seems entirely probable that the soybean crop may come to
be grown very extensively in Ohio for feed purposes.”
Summary: “Skim milk, soybeans, tankage, middlings
and pasture grass all proved valuable feeds for use in
connection with corn. The supplemental feed to use will
depend very largely upon market prices.” Address: Chief of
Dep. of Animal Husbandry, Wooster, Ohio.

bean. It is known as dau gok in Cantonese, jiang dou in
Standard Chinese, thua fak yao in Thai, kacang panjang in
Indonesian and Malay, sitao or sitaw in Tagalog, utong in
Ilokano, bora or bodi in the West Indies and vali, Borboti in
Bengali, India, eeril in Goa, India or dau dua (Vietnamese,
literally: chopstick bean), ju-roku sasage in Japan. Despite
the name, the pods are actually only about half a yard long;
the subspecies name sesquipedalis (one-and-a-half-foot-long)
is a rather exact approximation of the pods’ length. (Source:
Wikipedia, March 2012).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].

759. Piper, C.V. 1909. Re: Photographs to be made at
Arlington Farm. Letter (memorandum) to W.J. Morse,
[Arlington Farm, Rosslyn, Virginia], Sept. 3. 3 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: In regard to the photographs
of forage crops to be made at Arlington Farm this fall, I
would suggest as follows:” After a long section on cowpeas,
comes a shorter section on:
“Soybeans: Individual plants of soybeans should be
photographed in the same manner as individual plants of
cowpeas [“... single plants or very short rows of all of the
varieties that show striking characteristics. If possible these
photographs should be taken so as to permit use in a full
page plate, so that four varieties could be put on one plate.
In each of these photographs I think the stake should appear
alongside the plant, and a short painted stake that will show
the height of the plant... The plants should be photographed
about the time the pods are full grown.
“Cowpea rows: Wherever it is possible to get two to
four rows of cowpeas in the same photograph that will show
striking differences in habit, or even striking similarity...
It seems to me there are about a dozen photographs which
should give a series of very sharp contrasts.
“I would like to have Mr. Crandall make a photographic
plate in his laboratory of typical pods of two or three or four
varieties of sesquipedalis on the same plate, so as to show
very striking characteristics”].
“I want the photographs to show clearly the habit of
the plant, and, if possible, want it so that it can be reduced
so that four plants can be shown on one plate. Photographs
should be taken of a sufficient number of varieties to show
all of the different habits.”
Note: Vigna unguiculata subsp. sesquipedalis, the
yardlong bean, is also known as bora, the long-podded
cowpea, asparagus bean, snake bean, or Chinese long

760. Piper, C.V. 1909. Re: Cowpea and soybean flowers.
Letter to W.J. Morse, Arlington Farm [Rosslyn, Virginia],
Sept. 3. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: In regard to cowpeas
and soybean flowers, I would like to have you make the
following observations:
“Cowpea flowers: How early in the morning are these
usually in bloom? At what time of day does the flower close
up? (To determine this accurately I wish you would mark a
few flowers so as to get exact data).
“Soybean flowers: How early do the flowers open? How
long do they remain open? Does the same flower ever open
for two days in succession?
“In studying the soybean flowers, I wish you would
compare several varieties, as I believe that is some varieties
the flowers wither and shrivel in a much shorter time than
in other varieties. I shall try to make similar observations at
other places. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
761. Fairchild, David. 1909. Two unknown modern
languages. Outlook (The) (New York City) 93(1):43-44. Sept.
4.
• Summary: “The difficulties of the Chinese and Japanese
written languages are matters of the very greatest
importance, and are destined to affect tremendously our
relations with two of the greatest nations of the world.”
Fairchild notes that while hundreds of thousands of Chinese
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and Japanese are now learning English, almost no Americans
were learning Chinese. Thus the USA did not have the
tools it needed to study China, or to benefit from its ancient
knowledge and modern research.
“It is time we saw clearly the situation and stated it
strongly.” “The situation would seem to be worthy of some
comprehensive plan which would take into full consideration
the great difficulties of the language.”
“So unorganized to handle this situation is our
Government today that in order to find out the nature of
a serious plant disease which had been published in a
Japanese journal of science, the writer, who is an official of a
Department of the Government which spends eleven millions
a year, had to enlist the aid as translator of his Japanese
gardener, a boy who gets twenty dollars a month. On the one
hand–English taught in every school in Japan; on the other,
a great Department of the Government, employing eleven
thousand men and women, with not a single person in it
capable of translating a short article in scientific Japanese–
and that about a disease which affected vitally a great
American industry.”
Note: Starting in about 1872 and continuing to the
present (2008), the Asiatic Society of Japan, has been very
active in studying Japanese language and culture, publishing
the results in its excellent periodical Transactions of the
Asiatic Society of Japan, and holding annual meetings.
Address: U.S. Dep. of Agriculture.
762. Piper, Charles V.; Nielsen, H.T. 1909. Soy beans.
Farmers’ Bulletin (USDA) No. 372. 26 p. Oct. 7. Revised in
1916. [10 ref]
• Summary: Contents: Introduction. Climatic and soil
requirements of soy beans. Varieties of soy beans (12):
Mammoth (yellow); Hollybrook (yellow); Ito San (yellow);
Guelph (green); Buckshot (black); Ogemaw (brown);
Wisconsin Black; Wilson (black); Meyer (mottled black
and brown); Austin (greenish yellow); Haberlandt (yellow);
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy beans for hay: Curing the hay.
Soy beans for pasturage. Soy beans in mixture: Soy beans
and cowpeas, soy beans and sorgo, soy beans and millet, soy
beans and corn. Soy beans for ensilage. Soy beans for grain.
Soy beans in rotations. Feeding value of soy beans: Feeding
value for sheep, feeding value for dairy cows, feeding value

for hogs. Storing soy-bean seed. Comparison of soy-bean
grain and cotton-seed meal. Comparison of soy beans and
cowpeas. Summary.
The bulletin begins: “The soy bean, also called the
‘soja bean’ (fig. 1), is a native of southeastern Asia, and has
been extensively cultivated in Japan, China, and India since
ancient times. Upward of two hundred varieties are grown
in these countries, practically every district of which has
its own distinct varieties. The beans are there grown almost
entirely for human food, being prepared for consumption
in many different ways. Their flavor, however, does not
commend them to Caucasian appetites and thus far they have
found but small favor as human food in either Europe or
America.
“As a forage crop, however, soy beans have become
of increasing importance in parts of the United States,
especially southward. They have been tested at most of the
State agricultural experiment stations, and it is clear that
their region of maximum importance will be south of the
red clover area and in sections where alfalfa can not be
grown successfully. They thus compete principally with
cowpeas, but as cultivation is usually required they fill a
somewhat different agricultural need. Their culture has
greatly increased in recent years, especially in Tennessee,
North Carolina, Virginia, Maryland, Kentucky, and the
southern parts of Illinois and Indiana [though no statistics
are given]. It seems certain that the crop will become one
of great importance in the regions mentioned and probably
over a much wider area. The earlier varieties mature even in
Minnesota, Ontario [Canada], and Massachusetts.”
“Soy beans are also decidedly drought resistant, much
more so than cowpeas, and but for the depredations of
rabbits would be a valuable crop for the semiarid West.
Rabbits are exceedingly fond of the foliage, and where they
are numerous it is nearly useless to plant soy beans unless
the field can be inclosed [sic] with rabbit-proof fencing.”
At the present time seven varieties of soy beans are
handled by American seedsmen: Mammoth (yellow seeds),
Hollybrook (yellow), Ito San (yellow), Guelph (also called
Medium Green, Medium Early Green, Large Medium
Green), Buckshot (black; a very early variety handled by
northern seedsmen), Ogemaw (brown), and Wisconsin
Black. A detailed description, with a photo showing the seeds
and pods, is given of each. The best of the new varieties,
most of which will be available in 1910, are: Wilson (black),
Meyer (mottled black and brown), Austin (yellowish green),
Haberlandt (yellow; the seed is considerably larger than that
of any of the other yellow-seeded varieties), and Riceland
(black).
“During the past three years more than two hundred
additional varieties have been introduced from China, Japan,
and India, most of which have already been sufficiently
tested to give some idea of their value. Many of the new
varieties are so superior in various respects that they are
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certain to replace all of the above-named varieties except
Mammoth and, perhaps, Ito San.”
A table (p. 23) gives a nutritional analysis of seven
varieties of soy beans: Austin, Ito San, Kingston, Mammoth,
Guelph, Medium Yellow, Samarow.
Illustrations (line drawings) show: (1) A typical soybean plant with leaves, pods, roots and nodules (p. 5, by
Boetcher).
(2) A bunching attachment on an ordinary mower for
bean harvesting (p. 19). Photos show: (1) A plant of the
Mammoth variety of soy bean (p. 6). (2) Seeds and pods
of seven varieties of soy beans (full size; p. 8). (3) A man
standing in a field of the Mammoth variety of soy bean in
North Carolina (p. 9).
(4) Roots of a Mammoth variety of soy bean with
characteristic nodules (p. 13).
Note: This is the earliest document seen (Nov. 2016)
stating that USDA has tested nearly 200 soy bean varieties
during the past three years. Address: 1. Agrostologist in
Charge; 2. Scientific Asst. Both: Forage Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.

until August 1, 1904. Worked in the St. Louis Botanical
Gardens from August 1, 1904 until July 1, 1905, as a
propagator of mainly herbaceous plants. Was also member of
the Jury on Forestry at the World’s Fair in St. Louis during
September 1904. Re-entered Department service for the
third time on July 10, 1905, as an agricultural explorer. Left
Washington, D.C. on July 27, 1905, and returned to the same
city July 7, 1908, having visited in these three years parts of
Japan, Korea, Eastern and Northern China, Manchuria and
Eastern Siberia and collected nearly 2000 numbers of various
plans and seeds.
“4. Results accomplished: Valuable varieties of Chinese
fruits, vegetables, cover crops and ornamental plants
introduced. From February 1909 until July 1909 having
written his observations on Chinese agri- and horti-culture in
a series of four bulletins which are in course of publication.
“5. Special qualifications. These questions can hardly be
answered by the undersigned himself.”
“8. Value. To be answered by those in charge.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.

763. Meyer, Frank N. 1909. Re: Resumé of work as a USDA
agricultural explorer. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 811-13. Letter of 2 Nov. 1909 from
Berlin, Germany.
• Summary: Meyer filled out this form for USDA as he was
passing through Berlin on the way to his second expedition,
which started in Russia. “Salary: $1,600 per annum. 1.
Education: An ordinary school education up to 14 years of
age. After that much private tuition in Foreign languages, in
Botany, Drawing (mechanical and landscape), Arithmetic
and Measuring, Principles of plant propagation, etc.
“2. Experience: From 14th to 16th years as a pupil in the
Botanic Gardens of Amsterdam, from 16th to 23rd year as an
gardener and assistant to Prof. Hugo de Vries in his special
experimental garden. From 23rd to 25th year as a gardner in
commercial nurseries in England, especially having learned
the culture of fruits and vegetables under glass and the
culture of fruit trees against walls and fences as is practiced
in the countries of Northern Europe.
“3. Departmental Service: From October 23, 1901
to August 31, 1902, as a gardener in the Department
greenhouses at Washington D.C. Resigned September 1,
1902. September 15, 1902, re-entered Departmental service
again in the Plant Improvement Garden at Santa Ana,
California. Worked there as a propagator and all-around
gardener. Resigned on account of very unsatisfactory
conditions at the garden and improper treatment by Mr. P.
Pierce, in charge, on April 1, 1903. Worked as head gardener
in a carnation and palm nursery in Montecito, California,
from April 1903 until March 15, 1904. Made journeys of
study in California, Mexico, and Cuba from March 16, 1904,

764. Flint, Paul N. 1909. Spanish peanuts, soy beans
and skim milk as feeds supplementary to corn. Georgia
Agricultural Experiment Station, Bulletin No. 87. 10 p. Nov.
See p. 8-10.
• Summary: This experiment shows that pork can be
produced more cheaply when soy beans, Spanish peanuts,
and skim milk are fed to pigs as a supplement to corn,
compared to when corn and shorts are fed alone. The author
insists that more attention should be given in the South to
growing these more concentrated feeds on the farm in order
to increase the profitability of raising swine. A financial
statement of the experiment is included, as well as the costs
of seeding and cultivating one acre of soybeans and one acre
of Spanish peanuts. At that time, soybeans for use as seed
cost $2.00/bushel. The cost of producing one acre of soy
beans was $14.38 compared with $15.38 for peanuts. Both
crops were assumed to be of equal value the next year. The
costs were fertilizer ($5.03), interest or rent ($3.00), hoeing
two times ($2.10), cultivation 3 times ($1.50), 3/4 bushel
of seed ($1.50), breaking the land ($1.00), and harrowing
($0.25).
Pages 9-10 state: “Soy beans: The soy bean makes a
very good feed to combine with corn because it is rich in
protein, in which corn is deficient. It is especially good for
growing and breeding swine. Hogs will eat practically the
whole plant when it is young and tender. The stems are not
eaten so well after they become coarse.
“There are several varieties of soy beans, and by
selecting early, medium, and late varieties, or by planting the
early or medium varieties a couple of weeks apart throughout
the season, one planting will be sufficiently matured by the
time the other is consumed. The hogs should be turned into
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the pasture when the first pods begin to ripen. Usually the
soy bean has a more upright growth than the cowpea. It is
richer in protein and, in some respects, a heavier yielder,
which makes it more valuable as a hog feed.”
Photos (p. 8-9) show: Hogs in a pen fed on shelled
corn and fresh soy beans. Hogs in a pen fed on shelled
corn and fresh Spanish peanuts. The photos are meant as a
comparison. Address: Animal Husbandman, Experiment,
Georgia.
765. Economist (London). 1909. Oil and cake manufacture–
The Soya oil bean. Dec. 4. p. 1144-45. [1 ref]
• Summary: “From a correspondent. In a recent issue
of the Economist attention was drawn to the Soya bean
trade in Manchuria, and to the rapid rise of the country as
an exporter... During the past season the English oilseed
crushers settled down to a highly lucrative trade, and for
some months past many of the large mills have set their
entire plant running on the crushing of Soya beans, to the
exclusion of cottonseed, linseed, and other oleaginous seeds.
The supposed shortage of the cotton and flax crops in the
United States, and the anticipated shortage of linseed in
the Argentine, with the resultant scarcity of cottonseed and
linseed products has found the English market comparatively
unperturbed, for the reason that Soya oil and cake can
supply most of the requirements as well, if not better, while
the foreigner is debarred from its use by the presence of
high tariffs. This new industry supplies a good example of
the value to this country of free imports of raw material
compared with the protective duties in other countries. The
removal or reduction of the duty on the Soya bean on the
Continent and in America would be a great blow to our
manufacturers,...”.
“Large quantities of Soya oil are being shipped from
English ports to the American seaboard, and the demand is
likely to continue: but the trade has already been so large that
it is difficult to buy oil for near delivery. The same oil is also
being shipped from Japan and China to the United States,
as well as to the North of Europe, and here we have–for the
moment at least–the only serious competitors of English
crushers. These two Eastern countries, in which the enhanced
value of bean products is leading to the introduction of
improved European manufacturing systems, are making great
strides in the oil crushing industry, and will naturally import
increased quantities of beans from Manchuria in proportion
to the success which they achieve in the export of the oil.
“The new season has now commenced in earnest, and
from December to April and May as many as fifty steamers
have been chartered to load beans at Dalny and Vladivostock
for English ports, representing something like 300,000 tons
of raw material, or about £2,000,000 sterling value. During
the whole of last season the sales to Great Britain amounted
to 400,000 tons, so that in the month of December, with
twelve months to run, we have contracted for a quantity only

100,000 tons short of the total English trade during 1909.
While it is being estimated that Great Britain will require in
1910 double the quantity imported in 1909, the news comes
that Japan and China will also want increased quantities next
year. The crop barely covered the demands of East and West
during the past season, so there is probably some justification
for the fear that during the coming season there may be
difficulty in supplying the extra demands which already
appear certain to be made upon a comparatively limited crop.
“In America, although the beans have not yet been
imported for the reason given, the Government has been
at considerable pains to collect all available information
regarding this product, with the object–should negotiations
for the removal or reduction of the tariff fail–of planting
the seed in those parts of the country which would be
suitable for its cultivation. In Wisconsin, Massachusetts, and
Tennessee, agricultural experiment stations have taken up the
Soya bean, and issued extensive reports to the Department
of Agriculture, all highly laudatory of the bean as compared
with other animal feeding stuffs, such as cottonseed cake
and meal, linseed cake, and maize, which are the principal
feeding stuffs of the United States.
“In England, the bean cake is of even greater importance
than the oil, representing as it does about 90 per cent. of
the raw material. The cake is the residue after crushing, and
the analysis compares favourably in oil and albuminous
substances with the best decorticated cottonseed cake and
meal, large quantities of which have been imported into this
country for many years for cattle feeding.
“Owing to the low prices of imported beans, bean cake
can be bought to-day at £6 12s 6d per ton in London, while
cottonseed cake imported from America is as dear as £7 10s
to £7 12s 6d. In Denmark, a great butter-producing country,
some hesitation was shown in regard to the introduction`
of the Soya bean, as it was feared lest the taste of the
butter might be affected by feeding cows with Soya cake,
but experiments have proved the reverse, and Denmark
has secured 25,000 to 30,000 tons of beans for shipment
from Manchuria during the next few months for crushing
and cake-making. In France and Germany the tariffs are
sufficiently high to shut out the article. Powerful interests
are nevertheless at work in both countries to have the duty
removed or reduced, but the removal of a duty is an object
the accomplishment of which is invariably difficult, and it is
to be hoped, for the sake of the English manufacturers, that
some time will elapse before the large European countries
are enabled to receive direct shipments from Manchuria free
of duty, which would only increase competition for supplies
of raw material and result in a limitation of our export of
bean products, both cake and oil.
“The bean industry, though old to the East, is new to us,
so much so that little is known as yet about the Eastern trade,
which is responsible for the consumption of the greater part
of the Manchurian crop. Reliable information on this head
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is eminently useful, not to say indispensable, to the English
importer, as without knowledge of the local industry it is
impossible to follow intelligently the trend of values, which
are chiefly dependent upon the demand from China and
Japan. In Manchuria the trade is mainly in the hands of the
Chinese and Japanese.”
The traditional method of crushing Soya beans to make
oil and meal is described.
“This cake is used chiefly as a fertiliser in Japan and
Southern China. During the present season these two
countries imported about 600,000 tons of beancake from
Manchuria for fertilising. -In this connection the following
questions have been asked, the answers to which are of
importance to the English importer:–(1) In the event of
bean prices in the United Kingdom reaching high levels,
will Japan and China be able to pay enhanced values, and
continue to import beancake as a fertiliser? (2) For the same
reason will Japan eventually come to rely on phosphates or
other artificial manures? (3) If prices continue high in the
United Kingdom, will a large quantity of the beans which
at present go to the East in the form of beancake tend to
come to Europe, thus increasing the available surplus for
Europe? In the first place, the beancake as a fertiliser takes
precedence of phosphates in Japan, which raises a valuable
rice crop. In that country the beancake is considered an
indispensable import. We are indebted to Messrs Mitsui and
Co., of London, one of the largest shippers of Soya beans to
England, for some interesting figures dealing with the import
of beancake into Japan over a period of seven years. These
figures are of considerable importance, as showing that, on
the present level of prices, which is a high one for England,
there is no likelihood of the East abstaining from competition
with Great Britain for supplies of beans.”
“Conditions are rapidly becoming more satisfactory to
the native, and fresh producing centres are being opened
to trade by the construction of lines connecting with the
main routes to Dalny and Vladivostock. On the whole, it
maybe confidently anticipated that the cultivation of beans in
Manchuria will go on increasing in proportion to the impetus
given to trade by broader markets and the provision of
adequate railway communication in the interior.”
A table (p. 1145) shows the steady growth of imports of
beancake into Japan during the last 5 years: 1905–182,000
tons. 1906–258,000 tons. 1907–320,000 tons. 1908–400,000
tons. 1909–600,000 tons.
Note 1. This is the earliest English-language document
seen (Aug. 2016) that contains the term “oleaginous seeds”
(or “oleaginous seed”) in connection with the soya bean.
Note 2. This is the earliest English-language document
seen (Aug. 2016) that contains the term “Soya oil”
(regardless of capitalization) in the title. Address: From a
correspondent.
766. London and China Telegraph (London). 1909. The soya

bean. 51(2,415):1086. Dec. 6. [1 ref]
• Summary: “An exhibition of Soya beans and by-products
from North China, together with photographs of the Soya
bean industry, was held recently at the boardroom of the
Manchester Chamber of Commerce. Explanations and full
particulars of the industry were given by Mr. Cavendish
Evelyn Liardet, lately returned form China.
“At a recent meeting of the committee of the African
Trade Section of the Incorporated Chamber of Commerce of
Liverpool Mr. A. Grenville Turner delivered an interesting
address on the cultivation and uses of the Soya Bean.
“In the course of his address Mr. Turner said that it was
estimated that this year’s crop of Soya beans is likely to
exceed 1,000,000 tons. There were about 20 to 25 varieties
of the beans, different in colours, size, and shape. The beans
contained about 18 per cent of oil, and it was stated that
refined Soya oil fetches to-day a higher price even than
refined cottonseed oil. The soya bean, which is an edible
bean and can be used in the same manner as marrowfat peas,
can be utilised for a number of purposes.”
“In America an attempt has recently been made there
by certain dealers to place the Soya beans on the market as
a new substitute for coffee, and sell it under other names
at fancy prices. A sample of coffee specially ground from
the Soya bean, at the suggestion of Sir Alfred Jones, was
submitted, and created much interest. Mr. Turner stated that
according to a recent report issued by the Department of
Agriculture of the U.S.A., as Soya beans contain no starch,
they have been recommended for food for people suffering
from diabetes. Soya bean cake is used as manure on the
sugar plantations of Southern China, and on the rush beds,
from which Chinese matting is made. Mr. Turner also stated
that the Japanese extract casein from the bean from which
they make a milk, which is condensed. Cheese is also made
from this milk.”
Also contains a long summary of information on
the uses of soya bean oil and cake published recently:
“Cultivation and utilisation of the soy bean.” 1909. Bulletin
of the Imperial Institute (London) 7(3):308-14.
767. Barnett, Claribel R. comp. 1909. List of periodicals
currently received in the library of the U.S. Department of
Agriculture. Arranged by title and subject. USDA Library
Bulletin No. 75. 72 p. Dec. 23.
• Summary: Contains a list of 1,575 periodicals received at
this time. The frequency of publication of each periodical
is given, but the NAL call number is not given. There is a
subject listing after the alphabetical listing of titles. Address:
Librarian, Washington, DC.
768. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from January 1 to
March 31, 1909. Nos. 24430 to 25191. No. 18. 73 p. Dec. 24.
• Summary: Soy bean introductions: Glycine hispida
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(Moench) Maxim.
“24610. From Trenton, Kentucky. Purchased from Mr.
S.J. Leavell. Received January 6, 1909. Trenton. ‘A brownseeded variety picked out of Mammoth by Mr. Leavell in
1904, and in that year 12 plants produced 7 pounds of seed;
in 1905 these 7 pounds produced 10 bushels; in 1906 Mr.
Leavell reports that with exactly the same treatment it outyielded Mammoth by 50 percent. Seems like a promising
variety.’” (H.T. Nielsen).
24641-43. “From Taihoku, Formosa. Presented by Mr. I.
Kawakami. Received January 21, 1909. The following seeds:
“24641. Cream-yellow.
“24642. Black, small.
“24643. Black, very small.”
24672/24711. “From India. Presented by J. Mollison,
esq., M.R.A.C., Inspector-General of Agriculture in India,
Nagpur, C.P. Received February 10, 1909. The following
seeds (quoted notes by Mr. Mollison; descriptions of
varieties by Mr. H.T. Nielsen):
24672-2490.
“24672. ‘Rymbai-ktung. From Khasi Hills, Assam.’
Similar to no. 18258a.
“24673. ‘Bhatumsh (red). From Darjeeling, Assam.’
Light chocolate color, looks like no. 17852.
“24674. ‘Bhatumsh (yellow). From Darjeeling, Assam.’
Straw-yellow with brown hilum.
“24675. ‘Bhatwas. From Safipur, Unao, U.P. [Uttar
Pradesh].’ Black, small seed about the same size as Cloud,
but rather more dull in color.
“24676. ‘Bhatwas. From Hasangani, Unao, U.P.’ Black,
looks like no. 24675, only seeds are shiny like Cloud.
“24677. ‘Bhatwas. From Ranjitpurwa, Unao, U.P.’
Black, just like no. 24676, only seeds are a trifle smaller.
“24678. ‘Chabeni khurti (spotted variety). From
Hardupurwa, Teh Bidhanna, Etawah, U.P.’
“24679. ‘Chabeni khurti (black variety). From Bant,
Teh, Sadar, Etawah, U.P.’
“24680. ‘Chabeni khurti (black variety). From Atsu,
Teh, Auraya, Etawah, U.P.’
“24681. ‘Bhatwas (mixture of spotted and black). From
Mainpuri, U.P.’
“24682. ‘Kali khurti, Chabeni khurti, Khajwa. From
Mainpuri, U.P.’
“24683. ‘Chabeni khurti (black variety). From
Kilerman, Teh, Sadar, Etawah, U.P.’
“24684. ‘Chabeni khurti (black variety). From Amapur,
Teh, Kasaganj, Etawah, U.P.’
“24685. ‘Chabeni khurti (black variety). From Aliganj,
Etawah, U.P.’
“24686. ‘Chabeni khurti Bhundadar (spotted variety).
From Jalesar, Etawah, U.P.’
“24687. Khajwa or kulti. From United Provinces.’
“24688. ‘Bhatwas. From Cawnpore [Kanpur], U.P.’
“24689. Bhatwas. From Nanbasta, Cawnpore, U.P.’

“The preceding S.P.I. Nos. 24678 to 24679 are black,
with small seed, about the size and shape of S.P.I. No. 20410.
There is some slight variation in the size of the seed, but the
entire lot might easily be taken for the same variety if judged
by the seed only.
“24690. ‘Bharat Safed. From Dehra Dun, U.P.’ Similar
to S.P.I. No. 22901.”
24693-24711. Japanese varieties of soy beans grown on
Poona Farm, Bombay Presidency.
“24693. Straw-yellow, with rather an indistinct hilum,
quite similar to Manhattan, S.P.I. No. 17277.
“24694. Straw-yellow, very similar to S.P.I. No. 24693;
seeds may be a trifle larger.
“24695. Straw-yellow, seed very similar to Ito San, but
the brown speck at end of hilum is very faint.
“24696. Just like above, S.P.I. No. 24695.
“24697. Similar to S.P.I. No. 20405.
“24698. Olive-yellow, very similar to No. 20893a.
“24699. Straw-yellow, seed about the size of S.P.I. No.
17269.
“24700. Pale straw-yellow, with a black hilum; seed
about the size of Acme, S.P.I. No. 14954.
“24701. Dirty olive-yellow, with slate-colored hilum;
seed about the size of Ito San, but more globular.
“24702. Straw-yellow, with very faint hilum; similar to
Butterball, S.P.I. No. 17273, but seed rather smaller and not
so bright in color.
“24703. ‘Oylan Dai Dizen.’ Straw-yellow, very similar
to Okute, S.P.I. No. 19986.
“24704. ‘Gosha Dai Dizen.’ Very similar to S.P.I. No.
24700.
“24705. Light shade of chromium-green, similar in
appearance to S.P.I. No. 17857, but the color is not quite the
same. Note 1. This is the earliest English-language document
seen (Oct. 2004) that uses the term “chromium-green” to
describe the color of a soybean.
“24706. Black. Apparently just like our Buckshot, S.P.I.
No. 17251.
“24707. ‘Kuru Maru.’ Apparently just like Nuttall, S.P.I.
No. 17253.
“24708. ‘Sirohaha’ [Shiro-haha = white mother].
Apparently just like Butterball, S.P.I. No. 17273. “24709.
‘Teppo.’ Citron-yellow, seeds about the size of Butterball.
“24710. ‘Motonari.’ Seed very similar to S.P.I. Nos.
24700 and 24704, but the hilum is russet in this case.
“24711. ‘Rokugatsu.’ Citron-yellow, with very faint
hilum, seed about the size and shape of Mammoth.” 2483940 Grown at the Arlington Experimental Farm, Virginia,
from seed obtained from Dr. S.P. Barchet, Shanghai, China,
in 1906. Seed of the following:
“24839. Greenish. Grown in 1908 under temporary
numbers 0578 and 0579, which proved to be identical.
“24840. Yellow. Grown in 1908 under temporary
number 0580.”
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25116-25118. “From Pithoragarh, Kumaun District,
India. Presented by Miss L.W. Sullivan. Received March 26,
1909.
“25118. ‘Bhat dal.’ A small black variety of soybean.”
25130-31. “From Knoxville, Tennessee. Grown at
the Agricultural Experiment Station. Received through
Prof. H.A. Morgan, March 29, 1909. Seeds of each of the
following.
“25130. Early brown.
“25131. Medium yellow.”
25132/25149. “From Soochow, Kiangsu, China.
Presented by Rev. R.A. Haden, B.D. Received March 19,
1909. The following seeds:
25133-25137
“25133. Small yellow. ‘Tom Thumb soy. The
smallest variety; used only for bean sprouts.’ Note 2. This
observation, that Chinese prefer very small soybeans for
sprouting, is very important.
“25134. Large yellow. ‘Mammoth yellow soy. This is
the very largest of the yellow soys. Used especially for oil
and bean curds.’
“25135. Large green. ‘Tea green soy. Sutt variety. May
be put to all the uses of soy, but in practice they are only
used to make parched Sutt beans eaten as a relish.’
“25136. Large reddish brown. ‘Mammoth red soy. Used
only for eating in the green state, but may be used for all the
soy purposes. This is the largest of all the soys.’
“25137. Looks like Meyer. ‘Mammoth mottled soy. Used
especially for bean curd; said to give a special flavor to this;
has also abundant oil qualities.”
“25161. Grown at the Arlington Experimental Farm,
Virginia, season of 1908, under Agros. No. 0824. Numbered
for convenience in recording distribution, March 31,
1909. Eda. (?) Original seed from the Indiana Agricultural
Experiment Station, where it was grown as Early Brown.
‘This turned out to be identical with Ito San in every
particular except color of seed. It is a uniform light brown,
while Ito San is yellow. Neither superior or inferior to Ito
San.’ (H.T. Nielsen.)”
“25138. Glycine soja: ‘Horse-feed peas, a literal
translation of the Chinese. It grows wild over a very large
portion of China. In the north peas by the same name, but
a different variety, are extensively cultivated. Long vines,
climbing on anything in reach; fruited from bottom to top. I
think this should receive special attention, for the following
reasons: It will be a good nitrogen producer. It is extensively
used in Chinese medicine, entering largely into prescriptions
taken internally for eye trouble. It will make a better drink
than anything except good coffee. Parch until brown the
whole pea, grind, and treat as boiled coffee. This I have
tried and am very fond of it as a drink.’ Distribution.- An
annual vine, native and cultivated in the eastern part of Asia,
extending from Amur and Manchuria through China and
eastern India; also in Japan.” Address: Washington, DC.

769. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from April 1 to June
30, 1909. Nos. 25192 to 25717. No. 19. 45 p. Dec. 29.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“25204\25219. From Bremen, Germany. Presented by
Dr. George Bitter, director, Botanical Garden. Received
March 26, 1909.
“25212. Brown.”
“25437\25440. From China. Procured from Mr. H.J.
Openshaw, Yachow [later Ya’an], Szechwan Province, via
Chungking, West China. Received March 3, 1909. The
following seeds; Chinese names given by Mr. Openshaw.
“25437-25438.
“25437. Huang dou. Looks like Acme.
“25438. Lu dou. Very similar to Guelph.”
“25468. From Madison, Wisconsin. Purchased from the
L.L. Olds Seed Company. Received May 8, 1909. Wisconsin
Black. ‘This variety has proved to be one of the earliest
growing in Wisconsin, but gives a relatively poor yield of
seed and forage. While the records are somewhat incomplete,
it is almost certainly the direct descendent of S.P.I. No.
5039.’ (C.V. Piper.)”
“25649-25658. From Newchwang, China. Presented
by Mr. Fred D. Fisher, American consul. Received June 18,
1909. The following seeds. Quoted notes by Mr. Fisher;
description of varieties by Mr. C.V. Piper.
“25649-25651. ‘Pai-mei (white eyebrow), from the
white scar on the saddle or point of attachment to the pod.’
These three numbers consist wholly, or mostly, of Ito
San. 25649. (Locality unknown.) 25650. From Mukden
[Manchuria]. 25651. From Kwangning.
“25652. ‘Chin-huang (golden yellow), from the golden
color and more rounded shape of the bean.’ Subglobose
yellow seeds with brown hilum.
“25653. ‘Hei-chi (black belly), from the dark-brown scar
on the saddle.’ Yellow subglobose seeds with black hilum.
“25654. ‘Ch’ing-tou. Epidermis green with inside
yellow.’ Yellowish green subglobose seeds. Apparently
identical with the Morse variety, No. 19186.
“25655. Ch’ing-tou. Both epidermis and inside green.’
Subglobose green seeds with black hilum and green embryo.
Apparently the Guelph variety.
“25656. ‘Wu-tou.’ Small black seeds with yellow
embryos. Apparently two varieties mixed.
“25657. ‘Hsiao-wu-tou (small black bean); the bean is
somewhat smaller than the following (S.P.I. No. 25658), with
a black epidermis and yellow inside.’ Small black seeds with
yellow embryos.
“25658. ‘Ta-wu-tou (small black bean), where the
epidermis is black and the inside green.’ Medium-sized,
subglobose seeds, black with green embryos. Apparently
identical with Fairchild variety, No. 19184.”
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“25704/25716. From Poona, Bombay, India. Presented
by Mr. M.A. Peacock, Pennellville, New York. Received
June 24, 1909.
“25716. Yellow.” Address: Washington, DC.
770. Forbes, E.B. 1909. Specific effects of rations on the
development of swine. Ohio Agricultural Experiment
Station, Bulletin No. 213. p. 239-305. Dec.
• Summary: Ground whole soy beans (not defatted
soybeans) were fed to swine along with corn (in the ratio of
about 80% corn and 20% soy beans) during the years 1905
and 1906. The hogs always did better when the corn was
supplemented by a source of proteids and minerals–such as
soy beans.
The animal body is constructed from 14 chemical
elements. Soy beans were found to be a good supplement for
corn. Tankage, linseed oil meal, and soy bean rations were
about equally palatable and effective to cause gain in weight.
“Soy beans may be grown in the Corn Belt and used with
profit in pork production, though the supply of beans on the
market is sufficient only to satisfy the demands for seed, at
seed prices.” Lecithin also seems to be a valuable nutrient,
aiding growth.
Note: Forbes was interested in what later came to be
known phytochemicals. He used the term “specific effects
of foods” to designate those biological effects that are not
predictable by proximate analysis. At this time, Forbes
thought that “The specific effects of foods on growing
animals appear to be due very largely to the mineral elements
which they contain.” As he stated prophetically in this
article (p. 240): “When the live-stock feeder shall become
thoroughly a master of his business, he will know the
specific or characteristic effects of the foodstuffs which he
uses, on the animals consuming them, just as the physician
who is learned in therapeutics knows the specific actions of
the drugs which he administers.” Unfortunately, he did not
realize that Germans had discovered this same idea more
than 20 years earlier (see J. Kuehn, 1887). Address: Wooster,
Ohio.
771. Forbes, E.B. 1909. Specific effects of rations on the
development of swine. Missouri Agricultural Experiment
Station, Bulletin No. 81. 69 p. Dec. [9 ref]
• Summary: This publication is almost identical to one by
the same author, with the same title, also published in Dec.
1909, but as: Ohio Agric. Exp. Station, Bulletin No. 213. p.
239-305. “The feeding experiments on which this bulletin
is based were conducted by the author at the Missouri
Experiment Station in the years 1905 and 1906, and the
results prepared for publication immediately thereafter.”
“Certain additions to the chemical data are now made
from the work of Mr. A.C. Whittier and the author, at the
Ohio Experiment Station; the discussion is revised, and the
bulletin is published at the Ohio Experiment Station, and is

issued simultaneously by the Missouri and Ohio stations.”
Address: [Wooster, Ohio].
772. Fred, Edwin B. 1909. Results obtained from inoculating
soy beans with artificial cultures. Virginia Agricultural
Experiment Station, Annual Report. p. 130-31. For the year
1908.
• Summary: “Very marked results have been obtained by
the use of artificial cultures of inoculating material. On
the Experiment Station Plats inoculated soy beans yielded
an increase of one ton of hay and ten bushels of seed per
acre more than a similar plat of soy beans that were not
inoculated.” A photo shows a comparison of typical plants
with roots from inoculated and uninoculated plats of soy
beans.
773. Hawaii Agricultural Experiment Station, Annual
Report. 1909. Soy beans. p. 83-85. For the year 1908.
• Summary: “The soy bean possesses many advantages
as a green manuring and rotation crop. Early in the present
year, three varieties of soy beans were obtained through the
Bureau of Plant Industry. These were designated as Nos.
20797, 20798, and 21080... Seed of two other varieties were
donated by the Hawaiian Yamajo Soy Company of Honolulu.
One of these, a green seeded type, has been grown in the
Kona district of Hawaii for some years; the other, a yellow
seeded variety, was imported direct from Japan. The seed
of both these varieties is used in the manufacture of the
Japanese food product, ‘Miso,’ and other preparations.”
All the varieties were sown on March 12. Variety No.
21080 yielded 600 lb of shelled beans per acre; the yellow
seeded variety imported from Japan yielded 800 lb, and
the Kona seed yielded 1,060 lb. “The average price in the
Honolulu market is $3 per hundred pounds. About 500 tons
of the beans are imported from Japan annually, and the
demand is said to be on the increase. It would appear that
this could be made a profitable crop for the small farmer.”
Photos show (see next page): (1) A man standing in a
“plat of soy beans” in Hawaii, with palm, banana, and other
tropical trees in the background. (2) Three sets of dwarf soy
bean plants with roots; their soy beans are used in making
miso and other Japanese food products.
Note: In 1898 Hawaii was annexed as a U.S. Territory.
774. Hutchinson, W.L. 1909. Report of the Director.
Mississippi Agricultural Experiment Station / Agricultural
and Mechanical College of Mississippi, Annual Report
22:10-14. For the fiscal year ended June 30, 1909.
• Summary: The section titled “Work with live stock” (p. 12)
states: “Soy beans are destined to become a valuable addition
to the agriculture of the state.” Address: Director of the
Station, Agricultural College, Mississippi.
775. Leach, Albert E. 1909. Food inspection and analysis:
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For the use of public analysts, health officers, sanitary
chemists, and food economists. 2nd ed. Revised and
enlarged. New York, NY: John Wiley & Sons. xviii + 954 p.
Plus 40 unnumbered pages of black and white plates at end.
See p. 358. Illust. Index. 25 cm. 1st ed. 1904. [1 soy ref]
• Summary: In Chapter 10, “Cereals and their products,
legumes, vegetables, and fruits,” is a section on “Diabetic
foods” (p. 357-58) in which a table (based on Winton 1906,
“Diabetic foods”) gives the nutritional composition (on both
an “as is” and water-free basis) of various flours and meals
well suited for the preparation of diabetic biscuits, and of
the biscuits made from two of these by a cook in the family
of a diabetic patient: Soja bean meal, soja bean biscuit,
gluten flour, gluten biscuit, casoid flour, and almond meal.
The author then adds: “The nitrogen-free extract of cereal
preparations corresponds closely with the sum of the starch,
sugar and dextrin, but in the case of soja bean meal, almond
meal and other products of legumes and oil seeds, as well as
vegetables, it is considerably greater, as it includes pentosans
and other substances.”
In the chapter on “Edible oils and fats,” constants
are given (p. 471-509) for the following: Poppyseed oil,
sunflower oil, corn oil, cottonseed oil, sesame oil, rape
oil, black mustard oil, white mustard oil, peanut oil, olive
oil, palm nut oil, lard oil, cottonseed stearin, cocoa butter,

cocoanut oil, lard, beef tallow, mutton tallow, and
butter. Note: Soybean oil in not mentioned. The
following constants are given for each oil or fat:
Specific gravity at 15.5ºC, melting point, solidifying
point, Reichert-Meissl number, saponification
number, iodine number, bromine index, insoluble
fatty acids / Hehner’s number, Maumené number,
specific temperature reaction, heat of bromination,
Zeiss refractometer reading, temperature of reading,
acetyl value, free fatty acids as oleic, acid value,
unsaponifiable matter. For mixed fatty acids:
Solidifying point, melting point, iodine number.
Also discusses: The effects of
hydrogenation on these constants. Peanut oil and
sesame oil are used as adulterants in olive oil (p.
515). Sesame oil and cake (p. 518-20). Peanut oil
and cake (p. 522-25). Oleomargarine (p. 541-554).
“Compound lard,” which may contain no lard, is
quite commonly fraudulently sold for pure lard (p.
556).
A.E. Leach lived 1864-1910. Andrew L.
Winton lived 1864-1946.
Note: This is the earliest document seen
(Oct. 2016) concerning the work of USDA’s Bureau
of Chemistry with soy. Address: S.B. [bachelor
of science], Chief of the Denver Food and Drug
Inspection Lab., Bureau of Chemistry, USDA;
formerly Chief Analyst of the Massachusetts State
Board of Health.
776. Osborne, Thomas B. 1909. The vegetable proteins. New
York, NY: Longmans, Green, and Co. xiii + 125 p. Index.
25 cm. Series: Monographs on Biochemistry. 2nd ed. 1924.
[608* ref]
• Summary: Note: This is the first edition of this book, and
it is the earliest book seen (Oct. 2015) that uses the term
“vegetable proteins” or “vegetable protein” in its title. Soy is
not listed in the index, but appears on pages 15, 49, 74, and
78.
Contents: Preface. 1. Historical review. 2. Occurrence
of proteins in the different parts of plants, and their general
characteristics. 3. Isolation and preparation of seed proteins.
4. Basic and acid properties of proteins. 5. Solubility of
vegetable proteins. 6. Precipitation of vegetable proteins.
7. Denaturing of vegetable proteins: Denaturing by acids,
denaturing by alkalies, denaturing by alcohol, denaturing by
metallic salts, denaturing by heat. 8. Physical constants of
vegetable proteins.
9. Products of hydrolysis of vegetable proteins. 10.
Classification of vegetable proteins: Simple proteins
(albumins, globulins, glutelins, prolamins, albuminoids,
histones, protamines), conjugated proteins (nucleoproteins,
glycoproteins, phosphoproteins, haemoglobins,
lecithoproteins), derived proteins (primary protein
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derivatives, secondary protein derivatives {proteoses,
peptones, peptides}). 11. Some physiological relations of
vegetable proteins to the animal organism and the biological
relations of seed proteins to one another.
Tables show: (1) The heat of combustion of vegetable
proteins, including glycinin from the soy-bean (5,668
calories per gram) (p. 48-49). (2) The best characterized
vegetable albumins include legumelin (found in the seeds
of the soy-bean, lentil, adzuki bean, and cow-pea), and
ricin (found in the seeds of the castor bean) (p. 74). (3) The
principal globulins include glycinin (found in the seeds of
the soy bean), conglutin (in the seeds of lupines), edistin (in
hemp seeds), and avenalin (oats) (p. 78).
The section on toxalbumins (p. 92-93) discusses various
proteins (abrin, ricin, and crotin) that agglutinate the red
blood cells of animals. Abrin, from the seeds of Abrus
precatorius was isolated and named by Warden & Waddell
in 1884. Ricin, from the seeds of Ricinus communis was
named by Stillmark in 1888. Crotin, from the seeds of Crotin
eluteria was discovered and named by Elfstrand in 1897.
The “General preface” begins: “The subject of
Physiological Chemistry, or Biochemistry, is enlarging its
borders to such an extent at the present time that no single
text-book upon the subject, without being cumbrous, can
adequately deal with it as a whole, so as to give both a
general and a detailed account of its present position” (p.
vii).
The Preface states: “The isolation and purification of
vegetable proteins present so many difficulties that for a long
time the available methods were too crude to enable those
who understood such work to succeed in their task” (p. ix).
Chapter 1, a long and excellent “Historical review,”
begins by showing that the study of vegetable proteins began
with wheat gluten; most publications during the 1700s were
on this subject. Fourcroy (1789) was the first to demonstrate
the presence of two kinds of protein in plants: coagulable
and non-coagulable. He obtained preparations of what he
supposed to be pure plant albumin, which he found to have
all the properties of animal albumin. “In 1836 Boussingault
published elementary analyses of several plant proteins,
which marked a new epoch in the development of their
study, for these analyses were soon followed by those made
in 1839 by Mulder and by those made by Liebig and his
pupils in 1841 and the years immediately following... Liebig
asserted in 1841 that the different forms of plant proteins
known at the time were identical with the proteins of animal
origin which bore similar names. He recognized four such
substances, namely vegetable albumin, plant gelatin, legumin
or casein, and plant fibrin.
“Throughout the previous history of the development
of knowledge of plant proteins and up to the time of Liebig,
the idea of their identity with the animal proteins appears
to have been universally accepted, and every effort had
evidently been made by those who studied them to discover

similarities between the proteins from these two sources. In
the year following, however, Dumas and Cahours (1843)
presented the results of an elaborate study of the elementary
composition of a considerable number of animal and
vegetable proteins, which formed the foundation of a new
advance in the knowledge of protein substances in general
and contributed especially to the future studies of the
proteins of plants. By means of their then newly developed
method for determining nitrogen, they were able to clearly
establish differences in the elementary composition between
many of the proteins, and they showed that these differences
were particularly great in the case of some of the vegetable
proteins. The identity which Liebig assumed to exist between
the vegetable and animal proteins was thus disproved and
the further accurate study of the proteins of vegetable origin
became a matter of importance.”
“In 1860 Ritthausen began the first serious study of
the vegetable proteins, and devoted himself for many
succeeding years to the production of preparations of the
highest attainable purity, and to accurate determinations of
their composition. As a result of these investigations the
prevailing knowledge was greatly extended, and it became
plain that these substances occurred in many diverse forms
in the different seeds. Ritthausen’s work, therefore, furnished
the first broad foundation for a knowledge of the vegetable
proteins, and the service which he rendered in developing
this field of knowledge deserves far more recognition than it
received during his lifetime” (p. 4-5).
“Stillmark in 1888 ascribed the toxic action of Ricinus
seeds to a protein which he obtained by precipitating a
sodium chloride extract of the seed with magnesium sulphate
or sodium sulphate, dissolving the precipitate in water, and
dialysing away the salts. Stillmark named this substance ricin
and considered it to be either a globulin or a ferment. He
also found that, in addition to its toxic properties, it caused
agglutination of a suspension of red blood corpuscles” (p.
92).
Chapter 3, “Isolation and preparation of seed proteins,”
begins: “Various methods have been employed to isolate
the different protein constituents of the several seeds which
have been examined...” but complexities make it impossible
for “the reader to make practical use of them in isolating
and purifying preparations of the individual proteins.” “The
solvents used to extract the proteins of seeds are water,
neutral saline solutions, 70 to 80 per cent. alcohol, and very
dilute acids and alkalies” [acidic and alkaline solutions].
A section discusses each solvent. Extraction with water
works well for most legumes. “Many of the leguminous
seeds, such as peas,... lentils, and soy beans, yield relatively
much protein to water, which on adding a little acetic
acid, and passing carbonic acid through the extract, or on
standing until the extract becomes slightly acid, is largely
precipitated” (p. 15). This method has long been used; also
discusses enzyme action, dialysis, globulins, crystallisation.
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Note 1. This is the earliest English-language document
seen (Aug. 2003) that uses the word “isolation,” “isolated,”
“isolate,” or “isolating” in connection with vegetable
proteins–including soy-bean proteins.
Note 2. This is the earliest English-language document
seen (Jan. 2016) that uses the term “plant proteins.”
Note 3. This is the earliest English-language document
seen (Jan. 2016) that contains the term “soy-bean protein”
(or “soy-bean proteins”). Address: Research chemist,
Connecticut Agric. Exp. Station, New Haven, CT; and
Research Associate, Carnegie Institution of Washington, DC.
777. Piper, C.V. 1909. The search for new leguminous
forage crops. Yearbook of the United States Department of
Agriculture p. 245-60. For the year 1908. See p. 248, 257.
• Summary: The section titled “Soy beans” (p. 257) states:
“Recent explorations in China and extensive correspondence
with missionaries and others have yielded during the past
few years a very large number of varieties of soy beans.
Fully 200 distinct varieties have now been obtained,
showing a diversity of growth and of possible value wholly
unsuspected. Previous to these investigations only 5 or 6
varieties were known to American agriculture. The rapidly
increasing prominence of the soy bean, especially in the
Southern States, makes it important to secure the very best
varieties. It is a curious fact that the variety most widely
grown in the United States, the Mammoth, which was
introduced at least thirty years ago, has never again been
obtained. It is equally strange that of the other numerous new
varieties obtained, nearly all of them, except certain Japanese
varieties, have been secured in only a single locality. The
truth is that throughout most of the Chinese Empire every
variety is grown locally. Mr. F.N. Meyer, who has traveled
widely in China, states that this extreme localization of these
varieties is a very striking fact in Chinese agriculture, due, as
he thinks, to the fact that for ages every Chinese farmer has
grown his own seed, and there has been little or no exchange
of seeds from province to province. It would therefore
appear likely that numerous other varieties yet remain to be
obtained.”
“Among the new varieties of soy beans are some from
far north in Manchuria and Siberia, which mature in seventy
to eighty days, and others from southern China that are so
late that they scarcely mature in our warmest States. Several
of these new varieties in the trials thus far conducted promise
to be decidedly superior to the Mammoth variety.
“Especially valuable are the Riceland soy beans, grown
by the Chinese in rotation with rice. These varieties are very
distinct from others and on account of their numerous slender
stems, large size, and leafiness make hay of unusually fine
quality.
“While at the present time soy beans are most important
in the Southern and Middle Southern States, they will
doubtless in time become of great value in the arid regions

on account of their marked drought resistance. Unfortunately,
rabbits are extremely fond of soy beans, causing so much
destruction that it is practically impossible to grow this crop
where these animals abound, as is still the case throughout
our semiarid regions.”
Soy beans are also mentioned briefly on p. 248. There
are long sections on the “Florida velvet bean” (p. 247-49),
“Kudzu” (p. 249-51, with a photo facing p. 48 of “A patch
of kudzu (Pueraria thunbergiana) growing at Washington,
DC”), “Adzuki bean” (p. 253-54, with two photos, plate xi,
of a “Field of adzuki beans (Phaseolus angularis) grown at
Arlington Farm, Virginia, in 1908),” “Cowpea” (p. 254-56),
“Bonavist bean or hyacinth bean (Dolichos lablab)” (plate
XII, p. 258), “Bur clovers” (p. 259-60) and “Vetches” (p.
260; many species of Vicia; common vetch, hairy vetch,
scarlet vetch, black-purple vetch, woolly pod vetch).
Note: This is the earliest English-language document
seen (June 2008) that uses the term “bonavist bean” to
refer to Dolichos lablab. Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry
[USDA].
778. Quereau, F.C. 1909. Report of the animal husbandman
and dairyman. Tennessee Agricultural Experiment Station,
Annual Report 21:116-18. For the year 1908.
• Summary: Part I of this short report, titled “Experiments
in beef feeding” concludes: “1. Soy beans are the best forage
crop that has been tested on the Station. The products from
the acre of soy beans have fed longer, with greater gains,
than either corn or cowpeas. Cowpeas stand next to soy
beans and corn comes last. 2. By the return of green manure
from the feeding of crops there has been a marked increase
in the productiveness of the soil, the feeding capacity for
four steers per acre having been increased in the case of soy
beans from 80 days in 1905-6 to 100 days in 1908-09.” Thus,
feeding steers soy beans aided in maintaining soil fertility.
Part II, titled “Experiments in dairy feeding” (p. 118-19)
has a section on “Soy bean against other feeds” which states
that the soy bean has “given the largest yield per acre, both
in roughage and grain, of all the farm crops tested by the
Station.” An experiment was conducted, which led to these
conclusions: “1. Soy-bean straw will give better results than
corn stover, and can be produced at about the same cost. 2.
A ton of soy-bean hay produced at a cost of about $7, has
a higher feeding value than a ton of alfalfa hay, which at
present prices will cost $18 to $20 per ton. 3. Cotton-seed
meal and soy-bean meal [probably ground whole soybeans or
possibly soybean plants] have about the same feeding value,
pound for pound. 4. A well-balanced ration can be produced
on the farm at much less cost than it can be produced on
the market.” Address: Animal Husbandman and Dairyman,
Knoxville, Tennessee.
779. Sawer, E.R. 1909. Cedara memoirs on South African
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Agriculture. Vol. I. Containing reports of experiments in the
cultivation of the cereals in South Africa. Pietermartizburg,
South Africa. 343 p. See p. 226, 228.
• Summary: In section “229. Irrigation and drought
resistance,” a table, based on experiments from the Kansas
Experiment Station in the USA, shows that soy beans have
fairly good drought resistance and leave the soil with a
higher moisture level than any of the 9 other crops tested.
Their average growth period is 105 days. The average water
used per day is 0.152 inches. Total water used by the crop
is 15.91 inches. Yield per acre: 14 bushels. Grain produced
per 1 inch water: 0.88 (6th out of 8 crops with values; Kaffir
corn is highest). Total dry matter produced per acre including
straw and stalks: 1,853. Pounds of dry matter produced per
acre by 1 inch water: 116 (7th out of 10 crops; Sorghum and
Kaffir corn are highest). Fall (Autumn) condition, moisture
in first 6 feet of soil after season’s cropping: 24.4% (highest
= best of the ten crops). Spring condition, moisture in first 6
feet of soil after previous season’s cropping: 25.13% (highest
= best of the ten crops). Address: M.A., B.Sc., Director,
Div. of Agriculture and Forestry, Colony of Natal; Principal,
Cedara School of Agriculture; formerly Asst. Secretary of
Agriculture, Southern Rhodesia.
780. Walters, J.D. 1909. History of the Kansas State
Agricultural College. Manhattan, Kansas: Printed by Printing
Dep. of the Kansas State Agricultural College. 226 p. Illust.
25 cm. Soy is mentioned on pages 98, 165, 166, 168, 173.
• Summary: This fascinating book is really a fifth revised
and enlarged edition of an historic monograph first published
in 1881. Contains biographical sketches of Charles. C.
Georgeson and George Fairchild.
Contents: 1. The rise and growth of agricultural
education: Agricultural societies, agricultural fairs,
agricultural publications, the U.S. Department of Agriculture,
the agricultural college idea, the pioneer agricultural college
(Michigan Agricultural College, Lansing, started in 1857),
thousands of students and many methods, the experiment
stations, the farmers’ institute, the growth of science. 2.
Bluemont Central College (near Manhattan, Kansas). 3. The
Morrill Act and the endowment. 4. The Agricultural College
in 1863: From 1863 to 1873, state appropriations and
permanent improvements during the first decade. 5. President
Denison and his collaborators: Mudge, Goodnow, Hougham,
Gale.
6. The reorganization of 1873: Effect of the Grange
Movement, John A. Anderson elected president, Anderson’s
maxims, the new education (reduction of purely literary
branches of instruction, abolishing all instruction in
Latin, the key split–for or against Latin, study of practical
agriculture). The Industrialist (started 24 April 1875;
President Anderson a prolific and vigorous writer),
nomination of Anderson to Congress in the summer of 1878,
election of Prof. George T. Fairchild to the presidency of the

Michigan Agricultural College, an interesting testimonial,
permanent improvements from 1874 to 1879, state
appropriations.
7. President Anderson and his collaborators, character of
the man, his unflinching courage, Prof. E.M. Shelton, Prof.
Wm. K. Kedzie, Prof. M. L. Ward, Prof. J.D. Walters, Prof.
J.H. Lee, Stephen M. Wood, the Faculty.
8. From 1878 to 1879, Prof. Geo. H. Failyer, Prof. E.
Popenoe, Secy. I.D. Graham.
9. Election of Pres. Geo. T. Fairchild, a period of
progress, state appropriations from 1880 to 1897, permanent
improvements from 1880 to 1897, apparatus and library,
farmers’ institutes and agricultural experiments, The Faculty
in 1879.
10. The college-aid bill, new equipment.
11. President Fairchild and his collaborators, John E.
Hessin, Prof. C.C. Georgeson, Prof. W.A. Kellerman, Prof.
D.E. Lantz, Mrs. Nellie S. Kedzie-Jones, Prof. O.E. Olin,
Prof. A.S. Hitchcock, Prof. J.T. Willard.
12. A new political party, President Fairchild on
Populism, the legislature of 1897, the election of Pres. T.E.
Will, the new Board, the new Faculty and its work, growth
and improvements, the Silly bequest, the College in the
Spanish war, special session of the legislature, a Republican
Board, the Faculty in 1897.
Continues to Chapter 19.
Page 9: During the colonial days, life “was a constant
struggle for mere existence. Up to the middle of the
eighteenth century iron and shaping tools had to be imported
from England, and Indian corn, milk, pork, beef, game and
fish were the common food. There was little commerce and
communication away from the coast. Agricultural education
was not thought of.” “It was not until the beginning of the
last century [1800s] that farmers, as a class, commenced to
recognize the importance of comparing methods of work,
seeds, stock, and other interests, and began to feel the need
of more information for themselves and better schools for
their children.
“Agricultural societies: Among the earliest contributors
to agricultural education and rural interests must be
mentioned the agricultural and horticultural societies.
Many of these early corporations shed light for several
generations, and are still in existence. The first society for
the promotion of agriculture was established in Philadelphia
[Pennsylvania], March 1, 1785. Of this society President
Washington was a member. [Note: Originally called the
Philosophical Society, the Society was founded in 1743
by Benjamin Franklin and John Bartram as an offshoot
of an earlier club, the Junto]. Seven years later, on March
7, the Massachusetts Society for Promoting Agriculture
was incorporated. The New York Agricultural Society was
organized the following year.”
Page 10: “Another potent factor in the development of
agriculture was the fair, or exposition. It is reported that the
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Agricultural Society of Massachusetts commenced the award
of premiums for agricultural products in 1804. The first
regular stock show in New England seems to have been held
in 1807.”
Page 11: “Agricultural publications: Much credit is due
to the agricultural press. The pioneer agricultural journal,
the American Farmer, issued its first number in 1819, and
is still being published. The New England Farmer appeared
in 1822, and the Kansas Farmer was established in 1863.
Today the number of periodicals devoted to agriculture
and the kindred arts, as horticulture, floriculture, landscape
gardening, cattle, horses, swine and sheep breeding, poultry
and bee keeping, sugar, cotton and tobacco planting, etc.,
must reach the six hundred mark in America.
“The Department of Agriculture: Another motor
working for the development of farming has been the United
States Department of Agriculture, established in 1837, as a
branch of the United States patent office, afterwards as an
independent sub-department and lately as a separate cabinet.
A distribution of seeds and plants through a congressional
appropriation was begun in 1839. This continued to be a
function of the patent office until 1862, when the United
States Department of Agriculture was established. But the
greatest step in the development of agricultural art was
the establishment of agricultural schools and experiment
stations.”
“The agricultural college idea: Toward the middle of
the eighteenth century the agricultural college idea began
to appear. In the patent office report for 1847, Mr. G.L.
Fleischman published an elaborate report on agricultural
schools, which he had visited abroad, and urged the
organization (flip to Page 12) of similar schools in this
country. The writings of the great German chemist, Baron
Von Liebig, on scientific agriculture and the rich contents of
the proceedings of the Royal Agricultural Society of England
were being republished in our agricultural and scientific
periodicals. Railroads and steamships commenced to do
the work of transportation in place of the ox, the horse, the
canal-boat and the sailing vessel, and through these effective
carriers farming was drawn into the galaxy of regular
business enterprises, demanding not only hard labor, but
management, foresight, and knowledge. Progressive farmers
began to feel that the common school as it existed was
entirely inadequate for teaching the scientific and technical
education required in their work, and discussions pertaining
to the establishment of special schools of agriculture similar
to those of central Europe, especially those of Holland,
Germany and Switzerland, became more and more frequent.
The first legislative efforts in America of organizing
an agricultural college were made in Massachusetts. A bill
providing for the organization of an agricultural school and
the establishment of an experiment station passed the Senate
of that state in 1850, but was defeated in the House. The
defeat of this bill provoked much comment in agricultural

circles, and resulted in the appointment of a board of
commissioners who were to consider further steps in the
matter and report at the next session. In 1852 their report,
with an elaborate account of the organization and work
of the agricultural schools of Europe visited by Professor
Hitchcock, was made to the legislature.
“But the time was not favorable for the teaching of
practical science. No immediate action resulted from their
recommendations, except, perhaps, the establishment of a
state board of agriculture; yet the matter was not permitted
to rest. Massachusetts became a center of the agitation which
finally triumphed in Congress in the passage of the ‘Morrill
act,’ an act appropriating several millions of acres of wild
land to the different states and territories for the purpose
of founding agricultural colleges. This act became a law in
1862.” Continued. Address: PhD, Prof. of Architecture and
Drawing, Kansas State Agricultural College, Manhattan,
Kansas.
781. Walters, J.D. 1909. History of the Kansas State
Agricultural College (Continued–Document part II).
Manhattan, Kansas: Printed by Printing Dep. of the Kansas
State Agricultural College. 226 p. Illust. 25 cm.
• Summary: Continued: Page 12-13: “The pioneer
agricultural college: The honor of founding and maintaining
the first institution of learning on the continent whose sole
object should be the teaching of agriculture and agricultural
science belongs to the energetic state of Michigan. The
constitution of Michigan, adopted in 1850, directed the
legislature to encourage agricultural improvement and to
provide for the establishment of an agricultural school. In
obedience to this direction, the legislature in 1855 authorized
officers of the state agricultural society to select, subject
to the approval of the state board of education, a site near
Lansing for the school, and to purchase for it not less than
500 nor more than 1000 acres of land. It appropriated
twenty-two sections of land, or the money arising from their
sale, for the purchase of land, erection of buildings, and the
payment of necessary expenses. A tract of land was selected
about three miles from Lansing, and the erection of buildings
commenced. In May, 1857, the college went into operation,
with a faculty of six teachers and an attendance of sixty-one
students–the first agricultural school of any kind on this
continent.”
“Michigan Agricultural College was the first practical
school of the kind in America. When the Morrill act
was passed in 1862, two additional institutions had been
founded–the Maryland Agricultural College and the
Pennsylvania Agricultural College, both organized in 1859.”
Pages 14-15: “The year 1870 found agricultural colleges
in nearly every state in the Union.” Some called them
“literary kites with agricultural tails.” “The experiment
station: Much valuable work had been done in many lines of
experiments in New York, Michigan, Wisconsin, California
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and other states before 1887, when the government came
again to their aid. The passage by Congress in that year
(1887) of the so-called ‘Hatch bill’ provided for the
organization in each state agricultural college of a station
for agricultural experiments, by appropriating annual
contributions of $15,000. This gift, amounting in the
aggregate to three-quarters of a million dollars per year,
distributed equally over the broad area of the country, gave
an impetus to agricultural science which was bound to result
not only in valuable investigations and practical results, but
in giving the heterogeneous elements of the college faculties
a distinctly scientific color–it settled, to a considerable
extent, the old disputes between the humanistic and realistic
factions.”
The Farmers’ Institute: Note: It was designed to convey
agricultural knowledge to farmers. The idea was broached
as early as 1853, but the first genuine example of an
institute was held at Yale [New Haven, Connecticut] under
the direction of Samuel William Johnson, an agricultural
chemist. By 1885, the plan was systematized and state
appropriations granted for carrying it out; by 1889, the
movement was in full swing. The metamorphosis of the
classical college into a technical took time to accomplish–
more than a dozen years.
Page 33: “During the first ten years the [Kansas State
Agricultural] college grew slowly. Up to 1878 only 15
students had graduated, while the number of students in
attendance during any one term never reached 125,...”
Page 47: “The reorganization of the [Kansas State]
Agricultural College may be called an indirect result of the
Grange movement.” The great movement of Western farmers
swept over Kansas like a prairie fire... like the Populist
movement that flamed up a quarter of a century later, it
burned hard for a while and placed new men and new issues
before the voters of the state. One result as that 50 minutes
of educational manual work was added to the daily work
of every student (p. 49). The most divisive point was the
discontinuance of all instruction in Latin. President John A.
Anderson was a leader rather than a follower; he advocated
the “new education.” President Anderson (president 18731879) “changed the institution from a classical college
to an agricultural and mechanical school.” His “belief in
modern education was the beacon of light to every one of
his educational experiments” (p. 214). A portrait photo (p.
58) shows President John A. Anderson. He was a prolific
and vigorous writer. He defended his policies in the college’s
weekly publication, the Industrialist, edited by the faculty
and printed by the Printing Department. “The first number
appeared on April 24, 1875, and the paper has been issued
ever since” (p. 51). In about 1878 (following the election of
President John Anderson to Congress in Nov. 1878) George
T. Fairchild, of Michigan State College, was elected to the
presidency of the Kansas State Agricultural College. He gave
a new impetus to the institution, With him came new ideas

and an adjustment of courses. Note: One of his four children
was David Fairchild (1869-1954), a noted botanist, plant
explorer, and founder and manager of the USDA’s Office of
Seed and Plant Introduction.
A table (p. 79) shows that attendance at the Kansas
Agricultural College increased almost every year, from
207 in 1878 to 734 in 1896. A second table shows that
appropriations from the Kansas legislature fluctuated greatly
from year to year, from a low of $13,166 in 1891 to a high of
$52,729 in 1881.
Pages 84-85: “Farmers’ Institutes: Kansas State
Agricultural College, from its foundation, recognized
the farmers’ institute as a means for disseminating newly
discovered and methods pertaining to agriculture and
horticulture.” “Upon the election of President Fairchild the
College arranged for the holding every winter of a least six
institutes, in as many different counties in the state.” Before
long the number of institutes had increased to ten. “The
farmers’ institute proved a valuable means for strengthening
the tie between the College and its patrons and for bringing
the best element of the youth of the State to its class rooms.”
“During the 17 years of Fairchild’s presidency nearly 150
such ‘College extension courses’ were conducted under the
auspices of the faculty in different parts of the state.”
“Agricultural experiments before 1897 (p. 85-86):...
During the presidency of Professor Fairchild this work
gained a new aspect by the passage by Congress, in 1887,
of the ‘Hatch bill,’ which provided for the organization in
each State of a station for experiments in line promotive of
agriculture. The legislature designated this College as the
proper place for the Kansas station, and measures were taken
to carry out the provisions of the bill. A small building, with
five greenhouses attached, was erected, and experiments,
mostly in the line of seed and variety testing, were at once
begun–work that during the last dozen years resulted in
much good to the State. (See Chapter XIV).”
Pages 94-95: “President George Thompson Fairchild,
A.M., D.D., was born in Brownhelm, Lorain county, Ohio,
October 6, 1838. His father was a farmer and teacher. There
were four sons and four daughters, of whom George T. was
the youngest. He was educated at Oberlin College, graduated
in the classical course in 1862, and in the department of
theology in 1865, and, though never a pastor, was ordained
to the ministry of the Congregational church. In the same
year he was elected instructor in the Michigan Agricultural
College, and the next year was made professor of English
literature, which chair he filled until his call to the presidency
of the Kansas State Agricultural College, where he entered
upon his work December 1, 1879.” “One of his brothers,
James H. Fairchild, was for many years president of Oberlin
College, and another brother, E.H. Fairchild, president of
Berea College, Kentucky. President Fairchild’s views with
regard to the ‘new education’ were not as radical as those of
Anderson had been.” “President Fairchild lost his position in
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the political melee that followed the victory of the Populist
party in 1896.” A portrait photo shows Pres. George T.
Fairchild. (Continued). Address: Prof. of Architecture and
Drawing, Kansas State Agricultural College, Manhattan,
Kansas.
782. Walters, J.D. 1909. History of the Kansas State
Agricultural College (Continued–Document part III).
Manhattan, Kansas: Printed by Printing Dep. of the Kansas
State Agricultural College. 226 p. See p. 98-99. Illust. 25 cm.
• Summary: (Continued): Page 98-99: “Prof. C.C.
Georgeson: Prof. Chas. C. Georgeson, M.Sc., of the chair
of agriculture, came to this country from Denmark when
a youth. He began his work as a gardener and general
horticulturist, passing his apprenticeship in this line in his
native land. A year after he landed he entered the Michigan
Agricultural College, from which he graduated in 1878.
He was at once offered the position as assistant editor of
the Rural New Yorker, published in New York city. That
position he held for two years. In the fall of 1880 he was
chosen professor of agriculture and horticulture in the Texas
Agricultural College. This was followed in 1885 by an offer
from the Japanese government to fill a similar chair in the
Imperial college of agriculture in Tokio, which he accepted.
He remained in Japan nearly four years and returned to the
United States in the fall of 1889. Shortly after his return he
was invited to take the position of professor of agriculture in
the Kansas State Agricultural College. He accepted the offer
in January, 189O, and remained here nearly eight years, till
September, 1897.
“Professor Georgeson’s work in Kansas is well known to
the farmers of the State. The experiment stations maintained
by the national government had just been fairly started when
he came to Kansas, and his work in that line at Manhattan
may be traced through the thirty bulletins which he wrote
while here. Experiments in cropping, especially methods of
culture best adapted to Kansas conditions, and experiments
in steer feeding, were the main features of his work. The
soy-bean was introduced into this country for the first time
by Mr. Georgeson at the Kansas station in 1890 [sic, it was
introduced in 1765 by Samuel Bowen]. He sent to Japan
for the seeds and grew them that year at the College. The
scientist found it to be a valuable drouth-resisting plant and
grew it extensively and distributed the seed widely gratis to
the farmers of Kansas. He also introduced the growing of
this bean as a second crop after wheat, and plowed it under
for green manure if it failed to ripen. Professor Georgeson
proved by his feeding experiments that the meal of the soy
bean [probably ground whole soybeans] was more valuable
than linseed oil-meal for both steers and hogs, and that the
farmers could raise them at a fraction of the price per ton that
the [linseed] oil-meal costs.
“In January, 1893, Secretary of Agriculture Rusk sent
Professor Georgeson to Europe to investigate the dairy

industry in Denmark. There was at that time a great revival
in the dairy industry in the United States, and Denmark stood
at the head of the list of dairy countries. He considered it
important to obtain authentic detailed data in regard to the
methods practiced by the Danes, and especially the reasons
for the superiority of their butter, which always sold several
points higher in the English markets than butter from other
countries. The results of the professor’s investigations were
published by Secretary Morton in a report entitled ‘The
Dairy Industry of Denmark.’
“When the [anti-Republican, farmer-centered] Populists
assumed control of the College in 1897 Professor Georgeson
resigned and took the civil service examination for an
assistantship in the United States Department of Agriculture.
He was first appointed assistant in the division of agrostology
and was sent by the department to the Panhandle of Texas to
investigate the pasture conditions in that locality. In March,
1898, Mr. Georgeson was appointed special agent in charge
of the Alaska agricultural investigations, and started for
the North, where he has since remained. During a whole
decade he has worked in that semi-arctic region, testing
its possibilities for raising grasses, vegetables, and grains.
He has also made extensive experiments with the islandic
reindeer [sic, Icelandic reindeer], the northern sheep, and
milch cows. His reports form one of the most interesting
parts of the annual literature of the U.S. Agricultural
Department.” Address: Prof. of Architecture and Drawing,
Kansas State Agricultural College, Manhattan, Kansas.
783. Wilcox, E.V. 1909. Summary of investigations:
Miscellaneous crops. Hawaii Agricultural Experiment
Station, Annual Report. p. 9-16. For the year 1908. See p. 16.
• Summary: “Several varieties of soy beans have been
grown for use as fodder, green manuring, and human food,
particularly in the Japanese product, Miso. The yields have
been very encouraging. About 500 tons of soy beans are
annually imported from Japan, and the demand is increasing.
The beans are sold in Honolulu for $3 per 100 pounds. The
market can easily be supplied by home production.
“Peanuts have yielded gratifying results in various
localities. On the trial grounds of the station a number of
varieties have been grown, including Spanish, Bunch Jumbo,
Running Jumbo, and Virginia Running.”
Note: In 1898 Hawaii was annexed as a U.S. Territory.
Address: Special agent in charge.
784. Wilson, James. 1909. Report of the Secretary. Yearbook
of the United States Department of Agriculture p. 9-186. For
the year 1908. See p. 156.
• Summary: The section titled “Continued addition” (p.
156) states: “A variety of soy bean has been introduced from
central China, suitable for becoming a cover crop for rice
lands and greatly needed by the rice growers of the Southern
States.” Address: Secretary of Agriculture.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 335

785. Wing Seed Co. 1909. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 40 p.
Illust. Index. 23 cm. [4 ref]
• Summary: This is the company’s mail order catalog; since
1907, the number of pages has expanded greatly. On the rear
cover is a black-and-white photo of a little boy standing in
a field of shoulder-tall soys just before ripening. This same
photo appears at the beginning of the section on soy beans
(p. 21), with the caption: “We estimate that this field would
cut three tons dry hay or twenty-five bushels of grain per
acre.” The introduction states that the company is growing
and successful. Gross sales are up 50% over the preceding
year. They have almost 50% more customers than one year
ago, and the average order is now larger. “Naturally, we
are glad that these conditions exist, because for the past ten
years we have worked very hard over the seed business; we
have spent a lot of money on it in various ways... last year
we spent between $1,000.000 and $1,500.00 for the purpose
of telling our customers how to grow alfalfa. We know that
these efforts have been appreciated because many write
to thank us, and also because during the past year we had
requests for nearly fifteen thousand catalogs, which were
sent out to Agricultural Colleges and other places for use as
textbooks. Some of the instructors were kind enough to say
that this little treatise on alfalfa growing was the best thing
they had ever seen.” For two years the company has been
guaranteeing its clover and alfalfa to be free of dodder.”
Note: Dodder is a twining vine, genus Cuscuta, of the
morning glory family.
“We have shortened the name of our firm to the Wing
Seed Co., but it is still in the hands of the Wing Brothers,
Joseph E. Wing, Willis O. Wing and Charles B. Wing, who
still personally control the business.”
The section titled “Soy Beans” (p. 21-24; they were
called “Soja Beans” in 1907 and are still listed as such in the
1909 index) is twice as long as the corresponding section
in the 1907 catalog. The introductory part contains many
glowing statements and predictions about the soy bean.
“As a rule, a man must be either a knave or a fool who
prophesies, but hoping that we are neither one, we venture
to make a forecast that this crop is destined to rank close
to medium clover; we certainly think that it deserves to
do so, and the signs of the times point to its fulfilling our
expectations.” With “the new varieties it is possible to secure
two or three or occasionally as high as four or five tons of
dry hay per acre; that from twenty to thirty bushels of seed
per acre are frequently reported; that the plant is a legume
and adds fertility to the soil fully as rapidly as the clovers
or other legumes; that it will grow on soil too poor or acid
for the easy success of Alfalfa; and you have a splendid
combination, certainly qualities that are hard to excel with
any of our cultivated crops. We know of no plant having a
wider or more useful range of possibilities than the soybean.”

The catalog urges farmers to order and study a “splendid
bulletin” that has just been published by the U.S. Department
of Agriculture (Piper, Charles V.; Nielsen, H.T. 1909. “Soy
beans.” USDA Farmers’ Bulletin No. 372. 26 p. Oct. 7).
“Ten years ago [i.e., about 1902], when bran was
becoming high-priced, we began experimenting with these
beans, hoping to find a source of protein which would be
relatively cheaper and better that bran.”
Four varieties of soybeans are offered and a detailed
description is given of the first two: Medium Early Yellow
(“secured from the Government two years ago”), Ito San
(“This has been our standby for ten years, and, especially for
conditions north of parallel 41 degrees... It does not stand as
erect as the Medium Early Yellow, and on this account it is a
trifle difficult to harvest the beans.”), Ogemaw, and Brownie
(“Are both almost identical with the Ito San in their character
and time of ripening. The yield of grain is not materially
different”). Photos show varieties of soybean plants: (1)
Medium Early Yellow soys just before ripening. (2) The
same variety when nearly ripe. “A pod everywhere that one
can stick.” (3) “Ito San. Fully ripe and ready to harvest.”
A table (p. 36), based on five publications, gives the
chemical composition (fresh or air-dry substance) of many
types of hay and dry coarse fodder. Soy beans are mentioned
in three different places.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
786. Lipman, Jacob G. 1910. Tests of commercial cultures
for soil inoculation. New Jersey Agricultural Experiment
Station, Bulletin No. 227. 23 p. Jan. 28. [2 ref]
• Summary: The products tested were Farmogerm lupine
culture (Earp-Thomas Co., Bloomfield, New Jersey);
Nitragin (Dr. Reiche Nitragin Co., Milwaukee, Wisconsin);
Nitro-Culture / Nitro Culture for Soy Bean (Ontario Agric.
College, Canada). Three separate photos (p. 6-7) show a
bottle, with legible label, of each culture.
In 1886 a solid foundation was first established for
the old practice of soil inoculation. “In that year it was
definitively demonstrated by German investigators why the
clovers, vetches, lupines, and alfalfa and other legumes were
so highly esteemed by the ancients as soil-improving crops.”
In 1887 “a number of investigators and farmers in Germany
began to use old legume earth in establishing new fields
of lupines, seradella [serradella], alfalfa, clover and... soy
beans” (p. 3-5).
“The commercial possibilities of pure cultures for the
inoculation of legumes were first appreciated in Germany
about 15 years ago. Under the name of ‘Nitragin’ such
cultures were placed on the market in 1895 and 1896. The
practical tests of these cultures soon demonstrated their
unreliability and their preparation was therefore abandoned
for a time. Another method for preparing and distributing
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properly supplied with moisture, lime, phosphates and
potash, the commercial cultures, Farmogerm and Nitragin,
are capable of increasing the yields of such leguminous crops
as had not been previously grown on the land.”
Note: This is the earliest document seen (July 2010)
that mentions “Farmogerm” in connection with legume
inoculation or soy beans; by 1915 it was used successfully
to inoculate soy beans. Address: Ph.D., Soil Chemist and
Bacteriologist [New Brunswick, New Jersey].
787. Analyst (London). 1910. Soya bean. 35(406):20. Jan. [1
ref]
• Summary: A partial summary of: Piper, Charles V.;
Nielsen, H.T. 1909. “Soy beans.” USDA Farmers’ Bulletin
No. 372. 26 p. Oct. 7. Focuses on one large table showing the
nutritional composition of seven soy bean varieties: Austin,
Ito San, Kingston, Mammoth, Guelph, Medium Yellow,
Samarow.
Note: This monthly periodical is “The Journal of the
Society for Analytical Chemistry.”

cultures was elaborated by
the [U.S.] Department of
Agriculture in Washington
[DC] in 1904. Also this
method was shown to be
entirely unsatisfactory and
their commercial preparation
was discontinued. More
recently two other commercial
preparations for the inoculation
of legumes have appeared in
this country:” Farmogerm and
Nitragin (p. 6).
Pot and plot experiments
in 1909 showed that
Farmogerm and Nitragin
cultures contain large numbers
of vigorous bacteria. However
Farmogerm lupine culture
failed to inoculate soy beans.
Nitragin was not tested on
soy beans. Tests of Nitragin
cultures for cowpeas on
different soils in different parts
of New Jersey gave positive
results in three out of four
cases.
“The experiments recorded here show that on soils

788. Itie, G. 1910. Le soja: Sa culture, son avenir [Soya: Its
cultivation, its future]. Agriculture Pratique des Pays Chauds
(Bulletin du Jardin Colonial) 10(82):37-49. Jan. See also:
10(83):137-44. Feb.; 10(84):231-46. March; 10(85):305-07.
April; 10(93):485-93. Dec.; 11(94):55-61. 28 cm. [34 ref.
Fre]
• Summary: A superb series of articles by G. Itié reviewing
research and current developments with soybeans, and
especially with soybean production / culture, worldwide. The
extensive bibliography cites many early and rare works for
the first time. Interestingly, the series started one year before
Li Yu-ying wrote his equally excellent series in the same
journal. The author introduced lots of U.S. soybean research
to France, citing many U.S. Agricultural Experiment Station
publications and early work with growing soybeans in the
tropics.
Contents: Introduction. The soybean (Glycine hispida
Maxim.). Vernacular names: In China, Tonkin, Cambodia
(Sân dêk), India, Burma, Nepal, Ceylon (Bhatwan), IndoMalaysia (Katyang-kadeleh), England, USA, Germany,
Holland, France, Italy. Scientific names and synonyms.
Description of the plant. Varieties, general, and in China,
India, Hawaii, Japan, USA, Europe (varieties from Hungary,
Podolia, Etampes-France, Italy). Origin. History. Climate
and geographical area.
Concerning the early history in France: “In France it is
very certain that in 1739 missionary fathers sent the soybean
to the Jardin des Plantes, along with other plants from China.
There exists, in any case, in the Museum, a sachet having
contained seeds from the harvest of 1779, and the soybean
has been cultivated here in an almost uninterrupted fashion
since 1834.
“In France, large scale production of soybeans began
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in 1821 at Champ-Rond, near Etampes, where large yields
were obtained. But above all, starting in 1855, the Society
for Acclimatization made great efforts to introduce it. They
distributed seeds and conducted tests in various regions, but
the methods of culture were not progressive (advanced), and
the soybean did not take the place in France that was hoped
for.”
A table (p. 490) shows the name, yield (in hectograms/
hectare; 1 hectogram = 100 gm), and source (a U.S.
agricultural experiment station) for the following soybean
varieties: Medium Black (12.1, Massachusetts Hatch), Very
Dwarf Brown (8.4, Indiana), Early Brown (10.54 to 13.58,
Indiana), Early Green (7.80 to 14.00, Delaware & Virginia),
Medium Green (12.10 to 36.30, Massachusetts Hatch &
Illinois), Hollybrook (8.7 to 10.0, Indiana), Guelph (5.70 to
7, Indiana), Ito San (11.4 to 28.70, Indiana & Wisconsin),
Japanese Pea (13.20, Virginia), Mammoth Yellow (7.5
to 18.20, Mississippi), Michigan Green (19.10 to 34.80,
Wisconsin), Green Samarow (11.00+, Kansas), Tokyo (7+,
Kansas), Early White (15.90 to 33.00, Massachusetts &
Illinois), Dwarf Early Yellow (11.00+, Kansas), Early Yellow
(13.10 to 22.00, Ontario, Canada), Medium Early Yellow
(8.70 to 33.00, Indiana), Yellow (11.00+, Kansas), No. 9407
(43.5, Wisconsin), No. 19.186 (28.0, Delaware).
Other tables show: (1) The chemical composition of
the stem, leaves, and pods (p. 138-39, 243). (2) Yields with
different fertilizing methods (p. 139). (3) Number of pods
and seeds in different varieties of soybeans (p. 236). (4)
Spacing at different experiment stations for 3 years that gave
the best yield (p. 239). (5) Number of plants and seeds, and
yield for 3 different brown or yellow varieties of soybeans
from China and Manchuria (p. 491). An illustration (p. 40,
line drawing by A. Berteau) shows a cultivated soybean plant
and its different parts, including leaves, pods, and flowers.
The leaves of the wild soybean, Glycine angustifolia (Miq.),
are also shown.
Note: The Jardin Colonial (Colonial Garden) is located
in Paris, France. Address: Ingenieur d’Agriculture coloniale.
789. Wiancko, Alfred T.; Cromer, Clinton O. 1910. Results
of cooperative tests of varieties of corn, wheat, oats, soy
beans and cow peas, 1909. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 139. p. 87-123. Feb.
• Summary: The experiments were conducted on over 900
farms in different parts of the state. In 1909 there were 81
tests of four varieties of soy beans. “The number of complete
and satisfactory reports was unusually small.” Tables show
(22, p. 118) Four-year average yields of soy beans, 19061909, for five varieties: (Ito San {used as a check}, Early
Brown, Hollybrook, Dwarf Early Yellow, Medium Early
Yellow). Yields of both hay and grain are given for northern
and southern Indiana. The highest hay yield was 2,728 lb/
acre and the highest grain [seed] yield was 20.0 bushels/
acre, both from Hollybrook in northern Indiana. (23, p. 119)

The name, post office, and county of 12 Indiana farmers in
northern Indiana who grew soy beans in 1909, their yields
for each of 4 varieties (Ito San, Early Brown, Hollybrook,
and Medium Yellow), and the average yields. The farmers
are: Fernando Brier, Lafayette, Tippecanoe Co. Arthur P.
Carey, Galveston, Cass Co. Geo W. Cramer, Decatur, Adams
Co. John T. Cromer, Middletown, Delaware Co. W.H.
Derrick, Michigantown, Clinton Co. W.S. Hollingsworth,
Lynn, Randolph Co. John A. Miller, New Lisbon, Henry Co.
Horace G. Munson, Lincoln, Cass Co. Hemsley Robison,
Walkerton, LaPorte Co. Chester Saber, Knox, Starke Co.
Perry Seale, Fairmount, Grant Co. James P. Smith, Kokomo,
Howard Co.” (24, p. 120) Same as the previous table but
13 farmers from southern Indiana: O.E. Bales, Martinsville,
Morgan Co. J.E. Collins, Tell City, Perry Co. Chas. H. Freed,
Saltillo, Lawrence Co. Leonard Gebert, Harrison, Ohio,
Dearborn Co. Clarence Gossman, Brownstown, Jackson Co.
John Heinze, Tell City, Spencer Co. Emmet Hornaday, New
Augusta, Marion Co. G.E. Johnson, Lynnville, Warrick Co.
Arthur Porter, Indian Springs, Martin Co. Eveline Riedel,
Osgood, Ripley Co. T.G. Sturm, Elizabeth, Harrison Co.
Raleigh Thompson, Underwood, Clark Co.” Address:
1. B.S.A., Agriculturist and head of department; 2. Asst.
Agriculturist.
790. Wiancko, A.T. 1910. Re: Soy bean varieties. Letter
to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, March 3. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear Mr. Piper:–Concerning the soy bean
varieties tested last year and of which you furnished the seed,
I may see that we found very considerable variations as to
the length of season required and habit of growth as was of
course expected and a great many of the varieties were really
too late for our conditions unless perhaps for cutting green or
for making into hay. For grain production I would mention
among those that we would class early, blooming about the
10th of July, Numbers 182, 17258, 20406 and 22406.”
“Of your first... ‘List of Best Agrostology 1908
Selections grown at the Arlington Farm [Virginia] 1909,’ we
would like to try all the varieties of which you can send us
seed in groups 1 and 2. Groups 3 and 4 are probably too late
for us.
“In the other list, ‘Soy beans grown at Arlington Farm
1909,’ we should like to have seed of the following numbers
if you can supply...”
The writer lists about 40 numbers, each indicating a
variety.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
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Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
791. Meyer, Frank N. 1910. Re: Soy coffee. In: Letters of
Frank N. Meyer. 4 vols. 1902-1918. Compiled by Bureau
of Plant Introduction, USDA. 2444 p. See p. 949-50 (March
15), p. 1023 (May 27), and p. 1095-96 (Aug. 10).
• Summary: In a letter (p. 949-50) to David Fairchild of
USDA, sent from “Tiflis, Caucasus, Russia,” Meyer notes
that he is sending “various samples and parcels containing
seeds, cuttings and a sample of Soy coffee.”
“The third registered sample is a tin of coffee made
from the roasted yellow soy bean and it forms a very tasteful
and nutritive substitute for the real coffee. It is made by
a firm called “Argot” at the Sta. Quirili on the railroad
from Batoum [probably Batumi, formerly Batum, a city
and seaport on the Black Sea] to Tiflis [Tbilisi or T’bilisi,
capital of the Republic of Georgia]. This so-called coffee is
in my opinion better than Postum as sold in America and it
may be that there is a future for the soy bean as a beverage
producer.”
Meyer then comments (p. 1018, 1023, from Baku,
Caucasus, Russia) on a letter sent to him by Fairchild after
Fairchild had tasted the soy coffee. “Letter of April 15, 1910,
in which you tell me that you couldn’t find any difference
in taste between the ordinary coffee and the sample of soy
bean coffee I sent you. I hadn’t expected that, but I suppose
you used plenty of cream in it and then it tastes wonderfully
like coffee which is not too strong; taking it however without
any milk, then it is decidedly less aromatically bitter than
the produce of Coffea arabica. I have done as you wished
and have sent the firm Argot in Quirili a money order for
5 roubles which is 3.60 roubles for 12 tins of coffee at 30
Kopecks per tin, and the remainder covering postal charges. I
trust you will receive it a month or so from now.”
Later (p. 1095-96; 21 June 1910) Meyer notes that the
soy bean coffee company is named “Argo,” and located at
Kurile, Caucasus. They sent samples to the American Consul
at Batoum and asked Meyer for a testimonial which they
could print in their literature about this product.
Note 1. Quirili or Kurile (on the Kvirila River) is named
Kvirili on a 1916 British map, but a 1958 British map shows
that it has been renamed Zestafoni or Zestap’oni. The largest
nearby city is Khasur or Khashuri (Kutasis in 1916), which
is about 15 miles to the east. Quirili is located on the railroad
about half way from Batumi (Bat’umi) to Tiflis (T’blisi).
This railroad continues on to Baku, the capital of Azerbaijan,
which is a port on the west coast of the Caspian Sea located
at the center of one of the largest petroleum-producing
regions in the former USSR.
Note 2. This is the earliest document seen (April 2008)
concerning soybean products (soy coffee) in the Republic of
Georgia; soybeans as such have not yet been reported, yet it

seems quite likely that soybeans were cultivated in this area
at this time. Note that as early as 1873 Haberlandt obtained
soybeans from Transcaucasia.
Note 3. This is the earliest English-language document
seen (Nov. 2012) that uses the term “soy bean coffee” to
refer to soy coffee.
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
792. Piper, C.V. 1910. Re: Request for information about
soybean varieties sent last year. Letter to Prof. W.L.
Hutchinson, Mississippi Agric. Exp. Station, Agricultural
College, Mississippi, March 16. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Hutchinson: Last year I sent to
Professor Perkins seed of a considerable number of soybean
varieties to test. I have a letter from Professor Perkins in
which he promises me a report shortly. Among the varieties
sent to Professor Perkins were some very late ones, too late
to mature here, of which he promised to grow seed for me.
These varieties were Nos. 22633, 22644, 22644A, 22644B,
22646, 23336, and 23337. These varieties did not mature
here and I am, therefore, anxious to secure seed of them
for further trials. I shall be deeply obliged if you will look
into the matter and supply me with as much seed as you
can spare. I am enclosing a lot of franking tags, so that this
seed can be sent free by mail, provided the packages do not
exceed four pounds.
“Yours very truly... (Enclosures).”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
793. Hutchinson, W.L. 1910. Re: Problem with soy bean
numbers. Letter to Mr. C.V. Piper, Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, March 31. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir–I have yours concerning varieties
of soybeans and I went to the barn to make shipment but
could not find all of the numbers you give. I have written Mr.
Perkins at Clemson College [South Carolina] to give us a key
to the numbers he has on the packages of soybean seed, and
as soon as I hear from him, I will make shipment to you as
requested.
Yours truly...”
Note: Piper sent two different sets of numbers, which
would have confused anyone.
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Director, Mississippi Agric. Exp.
Station, Mississippi Agricultural College.
794. Product Name: [Soy coffee].
Manufacturer’s Name: Argot or Argo.
Manufacturer’s Address: Sta. Quirili (Kurile), on the
railroad from Batoum to Tiflis, Republic of Georgia, Russia.
Date of Introduction: 1910 March.
New Product–Documentation: Letter from Frank N.
Meyer to David Fairchild of the USDA. In: Letters of Frank
N. Meyer. 4 vols. Compiled by USDA Bureau of Plant
Introduction. See p. 949-50, 1023. March 15. It is made
by a firm called “Argot” at the Sta. Quirili on the railroad
from Batoum [probably Batumi, formerly Batum, a city and
seaport on the Black Sea] to Tiflis [Tbilisi or T’bilisi, capital
of the Republic of Georgia]. On page 1095 (10 Aug. 1910)
Meyer says that the soy bean coffee company is named
“Argo,” and is located at Kurile [perhaps Quirili], Caucasus.
So the product is probably made in the Republic of Georgia.
Note 1. This is the earliest known commercial soy
product made in the Republic of Georgia. Yet Georgia had
been a vassal of Russia since 1783. So this is also the earliest
known commercial soy product made in the Russian Empire.
Note 2. The Quirili is a river (a great tributary of the
Rion) near Tiflis, in Georgia, Transcaucasia (See: Freshfield,
Douglas W. 1869. Travels in the Central Caucasus and
Bashan..., p. 91-92).
795. Chemische Revue ueber die Fett- und Harz-Industrie
(Hamburg, Germany). 1910. Sojabohnen [Soybeans
(Abstract)]. 17(3):58. March. [Ger]
• Summary: A German-language summary of the following
English-language article: Piper, Charles V.; Nielsen, H.T.
1909. “Soy beans.” USDA Farmers’ Bulletin No. 372. 26 p.
Oct. 7.
796. Piper, C.V. 1910. Re: Send soy bean seeds to Dr. W.W.
Garner. Letter (memorandum) to W.J. Morse [Arlington
Farm, Rosslyn, Virginia], April 1. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Will you kindly have packed
up for Dr. W.W. Garner, of this Bureau, half-pound lots of the
following list of soy beans, of the 1909 crop at Arlington.”
Note 1. Dr. Piper lists 50 varieties in two columns. Of
these 22 have a number but no name. Those with both a
number and name are:
“#14952. Shanghai. #14954. Acme. #16790. Cloud.

#17251. Buckshot. #17252. Flat King.
“#17253. Nuttall. #17257. Eda. #17262. Yosho. #17264.
Tokio. #17267. Hope.
“#17269. Medium Yellow. #17273. Butterball. #17275.
Amherst. #17280. Mammoth. #17852. Meyer.
“#17861. Jet. #17862. Sherwood. #18227. Chernie.
#18259. Pingsu. #19186. Okute.
“#20405. Habaro. #20797. Riceland. #21079. Shingto.
#21999. Taha. #22312. Farnham.
“#22333. Baird. #22379. Swan. #25093. Yours very
truly,...”
Note 2. On April 19 (about two weeks later), Piper sends
Morse another Memorandum on a USDA form: “Will you
kindly send a half pound of seed each of No. 17251 and No.
17261 of Arlington 1909 seed to Dr. W.W. Garner of this
Bureau. Yours very truly,...”
Note 3: The USDA Memorandum form is 8½ inches
wide and 5½ inches from top to bottom; thus exactly half the
size of a typical 8½ by 11 inch piece of paper.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
797. Piper, C.V. 1910. Re: Names of soybean varieties. Letter
to Prof. A.T. Wiancko at Experiment Station, Lafayette,
Indiana, April 11. 3 p. Typed, without signature (carbon
copy).
• Summary: “I have your letter of the 8th instant, relative to
the ‘Medium Early Yellow’ soy bean and its identity; also
your previous letter of March 23rd. I am sorry for the delay
in this matter, but the case was a bit mixed and I want to be
sure to straighten it out from our records before replying. In
May, 1908, Mr. Nielsen, formerly with me, obtained from
you a full set of the soy beans that you were growing, and
all of which we grow. Mr. Nielsen’s notes, which seem to be
amply verified by the samples of the original seed and of the
crop, were as follows:
“Indiana name ‘Olive Medium’ proved to be the same
as Ogemaw, S.P.I. No. 17258.” “Very Dwarf Brown” same
as Eda, No. 17257. “Ogemaw” same as Eda, No. 17257.
“Medium Early Yellow” same as true Hollybrook, No.
17278. “Early Brown” is a brown-seeded derivative of Ito
San, which we are also growing as Early Brown, No. 25161.
“Hankow” same as Flat King, No. 17252. “Medium Green”
is correctly named, though we are now calling it Guelph,
No. 17261. “Early Black” same as Buckshot, No. 17251.
“Medium Early Black” same as Buckshot, No. 17251. “Ito
San” same as Ito San, No. 17268. “Dwarf Early Yellow”
same as Ito San, No. 17269 [sic, 17268 (?)]. “Indiana
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name ‘Medium Early Yellow.’ This was not the same as
the Medium Early Yellow secured in 1907 from you, but
it proved to be Ito San. We have, therefore, obtained two
varieties from you under the name ‘Medium Early Yellow.’
That obtained in 1908 was Hollybrook; that obtained in
1909, Ito San.
“Of the two samples that you now send, that labeled
‘Mammoth’ is in all probability correctly named. That
labeled ‘Medium Early Yellow’ is Hollybrook, at least it
matches seed of that absolutely and the sample of the seed of
the Medium Early Yellow obtained from you in 1908. What
has been grown under the name ‘Medium Early Yellow’
by the Indiana Experiment Station is our S.P.I. No. 17269,
and which apparently you have never grown. I am taking
pleasure in sending you a pound of seed of it.
“In regard to the Wing Seed Company, I had a little
correspondence with Mr. C.B. Wing last fall. He sent
in a specimen of a plant of a variety under the name of
‘Hollybrook.’ The particular plant he sent us was not
Hollybrook at all, but seemed to me to be identical with our
S.P.I. No. 17269, Medium Yellow. Mr. Wing was growing
a good many varieties of soy beans last year that we had
furnished, and I did not know but what this might have been
a stray plant. In reply, however, he wrote me under date of
October 12th, ‘The bean that we sent is one that we have
been calling the Hollybrook, that being the name given by
the Purdue University when we purchased it.’ It is quite
possible that I may have been mistaken in identifying the
plant that Mr. Wing sent me, but I do not think that such
was the case. As I did not save the samples, I cannot now
verify it. I am, however, writing to Mr. Wing, asking for a
sample of the seed they are now advertising as ‘Medium
Early Yellow,’ so that I may see what it is. The name I gave
them for the sample that was sent me was Medium Yellow,
adopting the name which the Tennessee Experiment Station
had given to S.P.I. No. 17269.
“In regard to the matter of cowpeas mentioned in your
letter of March 23rd, I will write you within a few days.”
Note: Trying to standardize soy bean names was very
complex and confusing, but very important. USDA and state
experiment station workers were still grappling with the
problem as late as 1923.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant
Industry, Washington, DC.
798. Piper, C.V. 1910. Re: Thank you for sending soybean
varieties grown last year. Letter to Prof. W.L. Hutchinson,

Director, Mississippi Agric. Exp. Station, Agricultural
College, Mississippi, April 16. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: I am in receipt of your letter of
March 31st, and package of seed of eight late varieties of
soy beans grown at the Mississippi Station last year. I am
deeply obliged to you for sending me these seeds. I hope
that you will be able to continue your soy bean work at the
Mississippi Station, as I believe this crop is going to be of
increasing importance in the South.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 21–Minnesota-Mississippi. P.I. 66.
Entry 68. Folder–Mississippi Experiment Station–#1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agrostologist, Seed Introduction
and Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
799. Williams, Thomas A. 1910. La “soya.” La haba soya
como forraje [The soy bean as a forage crop]. Boletin de
la Sociedad Agricola Mexicana 34(15):292-95. April 17;
34(16):307-11. April 25; 34(17):331-33. May 1; 34(18):34850. May 9. Translation of USDA Farmers’ Bulletin No. 58
(1897, revised 1899). [7 ref. Spa]
• Summary: Contents: Part 1. Origin and general
characteristics. Varieties. Growth. Illustrations show: Soy
bean seedling with roots (p. 292, 294-95). A flowering soy
bean plant, with close-ups of pods and one flower (p. 293).
Part 2. Cultivation. Harvest. Production and yield.
Chemical composition.
Part 3. Digestibility. Value and uses: As pasture (como
pasto), as ensilage, as hay.
Part 4. As pasture (como pastura), as a plant for
soil improvement, value of the seeds as feed. Summary.
The entire 4-part document contains many non-original
illustrations of soy bean plants.
Note: This is the earliest Spanish-language document
seen that uses the term “la haba soya” to refer to the soy
bean. Address: Asst. Agrostologist, Div. of Agrostology,
USDA (agrologista auxiliar).
800. Piper, C.V. 1910. Re: Names of soybean varieties. Letter
to Prof. A.T. Wiancko at Experiment Station, Lafayette,
Indiana, April 19. 1 p. Typed, without signature (carbon
copy).
• Summary: “Among other soy bean studies we are
investigating the relation of oil content of the seed to external
factors. The data we have thus far secured are very puzzling
and we are, therefore, anxious to have certain pedigreed
strains of early soy beans grown at a great many places. I am
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particularly anxious to have grown in Indiana the Hansen soy
bean, #20409; which is very low in oil content; the Buckshot,
#17251, and Guelph, #17261, both of which are very high in
oil content; and Ogemaw, #17258. All four of these varieties
are early, so that there is scarcely any doubt that they will
mature. Will it be possible for you to grow for us rod-rows
for these four varieties, harvesting the seed so that we can
obtain about a pound of each? I should greatly appreciate it if
you could do this for us.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Hansen.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant
Industry, Washington, DC.
801. Wiancko, A.T. 1910. Re: Names of soy bean varieties.
Letter to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, April 20. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear Sir:–Thanks for your favor of the 11th
containing information on the identity of the soy bean
varieties we have been growing here. It is unfortunate
that there is still so much confusion concerning the names
of some of our most common varieties. It has been of
considerable trouble to us in connection with securing seed
for our cooperative experiments for which we seldom have
enough of our own production. Nearly every year we buy
seed and find it to be something different from what we had
bought it for.
“I am not yet satisfied concerning the identity of the
Hollybrook and Medium Early Yellow. It is quite possible
that mistakes were made in the samples sent you under these
names, in fact I think there is no doubt but what the sample
sent you as Medium Early Yellow last year was Ito San
because it proved afterward that the boys had gotten these
two varieties wrongly labeled. The seeds sent you in 1907
I think were correctly labeled. It is certain at any rate that
our Medium Early Yellow and Hollybrook are quite distinct
varieties.
“Mr. Wing secured seed of what we were directed to call
Hollybrook (S.P.I. No. 12399) two or three years ago.
“Concerning names in general, I should like to express
the opinion that such names as Medium Yellow and Medium
Early Yellow should not be used as they are more or less
misleading and are not real names anyway.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
802. USDA Bureau of Plant Industry, Inventory. 1910.
Seeds and plants imported during the period from July 1 to
September 30, 1909. Nos. 25718 to 26047. No. 20. 34 p.
April 23.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“25778-81. From Buitenzorg, Java. Presented by Dr. M.
Treub, director, Department of Agriculture. Received July
19, 1909. Seeds of the following:
“25778. Black.
“25779. Yellow.
“25780. Yellow.
“25781. Brown.”
“25913/25920. From Hangchow, China. Presented by
Rev. W.S. Sweet, Wayland Academy, Baptist Missionary
Union, Eastern China Mission. Received August 2, 1909.
Seeds of the following; notes by Mr. Sweet.
“25919-20.
“25919. Yellow. Vine 1 foot high; ripe from November
to December. The cheese made from this bean forms a
large element of food here; if adapted to American tastes a
profitable business could be established in the States.
“25920. Black. Ripe from June to August; used the same
as No. 25919.” Address: Washington, DC.
803. Langworthy, C.F. 1910. Apendice. La soya como
alimento para el hombre [Appendix: The soy bean as
human food]. Boletin de la Sociedad Agricola Mexicana
34(20):389-92. May 25. [1 ref. Spa]
• Summary: This is a Spanish-language translation of USDA
Farmers’ Bulletin No. 58 (1897, Revised 1899). The soybean
is referred to throughout as “La haba soya.” It describes
and gives the nutritional composition of various Japanese
soyfoods, including natto, miso (3 types; miso blanco,
colorado, Suiza [Swiss]), tofu (Tofu o queso de haba; Tofu
fresco), soymilk (leche de la haba soya), frozen tofu (Tofu
helado), yuba, soy sauce (salsa de la haba soya).
Note 1. This is the earliest Spanish-language document
seen (Oct. 2012) that mentions yuba, which it calls yuba.
Under the name of coffee beans (habas de café),
soybeans (las habas soya) are sometimes consumed in
Switzerland as legumes (como legumbres); when they are
dry and toasted, they are used as a substitute for coffee
(sustituir al café). No mention is made of soybeans or
soyfoods in Mexico.
Note 2. This is the earliest Spanish-language document
seen (April 2013) that uses the term Tofu or the term queso

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 342
de haba or the term Tofu fresco to refer to tofu
Note 3. This is the earliest Spanish-language document
seen (Jan. 2012) that mentions natto, which it calls natto.
Note 4. This is the earliest Spanish-language document
seen (March 2009) that mentions miso, which it calls miso.
Note 5. This is the earliest Spanish-language document
seen (Nov. 2012) that mentions soy coffee or soy as a
substitute for coffee, which it calls sustituir al café.
Note 6. This is the earliest Spanish-language document
seen (Aug. 2013) that uses the term leche de la haba soya to
refer to soymilk.
Note 7. This is the earliest Spanish-language document
seen (April 2013) that mentions frozen tofu, which it calls
“Tofu helado.”
Note 8. This is the earliest Spanish-language document
seen (April 2012) that mentions soy sauce, which it calls
“salsa de la haba soya.” Address: PhD, Office of Experiment
Stations, USDA, USA.
804. Piper, C.V. 1910. Re: Send soy bean varieties to Henry
W. Healy. Letter (memorandum) to W.J. Morse [Arlington
Farm, Rosslyn, Virginia], May 27. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Will you please send a few
varieties of early soy beans to Henry W. Healy, 47 John St.,
New York City. Prof. Billings says that Mr. Healy has been
growing the Guelph soy bean with great success and desires
others for comparison.”
Note: Henry Wilder Healy was a prominent member of
the Heights society set in Brooklyn.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
805. Farmers’ Bulletin (USDA). 1910. Experiment station
work, XLVII. No. 405. 32 p. June 21. See p. 14-16. [1 ref]
• Summary: The section titled “Supplementary homegrown feeds for hogs in the South” is a summary of: Flint,
P.N. 1909. “Spanish peanuts, soy beans and skim milk
as feeds supplementary to corn.” Georgia Agric. Exp.
Station, Bulletin No. 87. 10 p. Nov. See p. 8-10. Address:
Washington, DC.
806. Suzuki, Umetarô; Furuya, Yeizô. 1910. Shôyu jôzô no
sai ni okoru kagaku henka ni tsuite. I. [Chemical changes
occurring during shoyu fermentation. I.]. Tokyo Kagaku
Kaishi (J. of the Tokyo Chemical Society) 31(7):696-712.
July. [Jap]
• Summary: Note: According to Church (1923, p. 26) an

English-language translation was made by Dr. S. Komatsu,
formerly of the USDA Bureau of Chemistry.
Note: Oshima 1922 (uncitable bibliography) says that
Furuya’s first name starts with “E” as in Eizô. Address: 1.
Nôgaku hakase; 2. Nôgaku-shi.
807. Oakley, R.A. 1910. Re: Travel permission and
instructions. Letter to Mr. W.J. Morse, Arlington Farm,
[Rosslyn, Virginia], Sept. 10. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: I am enclosing a letter of
instructions permitting you to visit Blacksburg, Virginia,
Knoxville and Jackson, Tennessee, Urbana, Illinois,
Lafayette and Plainfield, Indiana, Columbus and Wooster,
Ohio, LeRoy and Ithaca, New York, and other nearly places
and points en route for the purpose of taking notes on tests of
soy beans. You will leave Washington about September 15th
and return about September 30th.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder #1–Morse, W.J.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Acting Agrostologist [Bureau of
Plant Industry, USDA, Washington, DC].
808. Gray, Dan T. 1910. Feeding hogs in the South. Farmers’
Bulletin (USDA) No. 411. 47 p. Sept. 15. See p. 27-29.
• Summary: The section titled “Pasture crops to supplement
corn” includes subsections on chufas, soy-bean pasture, and
peanuts. “The soy bean is a very valuable crop both for hay
and for use as a pasture for hogs.” Summaries are given of
two publications: (1) Mooers, Charles A. 1908. “The soy
bean: A comparison with the cowpea.” Tennessee Agric.
Exp. Station, Bulletin No. 82. p. 73-104. Dec. (2) Gray, D.T.;
Duggar, J.F.; Ridgeway, J.W. 1908. “Feeds supplementary
to corn for southern pork production.” Alabama Agric. Exp.
Station, Bulletin No. 143. p. 25-77. July. An unpublished
1908 Alabama study is also summarized. The author
concludes the using soy-bean pasture together with a ¼ corn
ration allows production of pork for much less than when
corn was used alone.
“The Southern Yellow variety of bean was used in
all cases. Other varieties can be used if it is desired that
the grazing period should be extended. For instance, the
Hollybrook variety is ready for grazing two to three weeks
before the Southern Yellow, although planted at the same
time.”
The long section on chufas (p. 24-25) discusses its
disadvantages and advantages.
Note: This is the earliest document seen (Aug.
2009) that mentions Alabama Polytechnic Institute [API]
in connection with soybeans. API was not an official
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agricultural experiment station although it received a federal
land grant and was state supported. It opened 1859 as East
Alabama Male College, then was reorganized 1872 as the
Agricultural and Mechanical College of Alabama. It became
coeducational 1892. Renamed Alabama Polytechnic Institute
1899, then renamed Auburn University in 1960. It is a public
university. Address: Prof. of Animal Husbandry, Alabama
Polytechnic Inst. [Auburn]; Expert in Animal Husbandry,
Bureau of Animal Industry [USDA].
809. Carver, G.W. 1910. Re: Tuskegee Experiment Station
work in growing the Soy bean. Letter to Mr. Attwell, Nov.
28. 1 p. Typed, with signature.
• Summary: “In reply to your note asking me if the
Experiment Station has made any experiments in the
growing of Soy bean, I beg to say as follows:
“That in 1903 seven of the leading varieties were tested
with the following results: The Mammoth Yellow did the
best. It is a strong-growing variety, making a height of from
the waist to the shoulder, and in good land it literally covered
itself with beans. Unless cut early it gets exceedingly woody,
and the stalks are very hard, but it stands up well and is
easier to cut than pea vines [cow pea vines] and also is more
easily cured, and as a green food it is most excellent. I can
highly recommend this variety.
“The next in order was the Medium Yellow–the Black
also did fairly well. The Pale Green is another good variety,
but for our soil the Mammoth Yellow was best.”
Note that Carver did not answer this question from
an historical viewpoint (since soybeans were first tested
at Tuskegee in 1899 mainly for their grazing and forage
value) but rather from a practical current viewpoint since he
apparently felt that Mr. Atwell was interested in planting the
best soybeans available.
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 4 #0833. Address:
Director, Dep. of Agricultural Instruction & Experiment
Station, Tuskegee, Alabama.
810. James, Edmund J. 1910. Origin of the Land Grant
Act of 1862 (the so-called Morrill Act) and some account
of its author, Jonathan B. Turner. University Studies (The)
(University of Illinois) 4(1):1-111. Nov.
• Summary: “Thesis: It is proposed to prove in this paper
that Jonathan B. Turner, at one time professor in Illinois
College at Jacksonville, Illinois, was the real father of the
so-called Morrill Act of July 2, 1862, and that he deserves
the credit for having been the first to formulate clearly and
definitely the plan of a national grant of land to each state in
the Union for the promotion of education in agriculture and
the mechanical arts, and of having inaugurated and continued
to a successful issue the agitation that made possible the
passage of the bill.”

The federal [Morrill] act was signed into law by
Abraham Lincoln in July 1862. By this act a grant was made
to each state in the Union of “thirty thousand acres of land
for each senator and representative to which it was entitled in
the federal congress for the purpose of promoting ‘the liberal
and practical education of the industrial classes in the several
pursuits and professions in life,’ has turned out to be, in the
course of time, the greatest endowment of higher education
ever made at one time by the act of any legislature.
“It marked the beginning of a comprehensive policy
of federal endowment of higher education which has been
continued by the enactment of several subsequent acts
looking in the same direction,...”
The Morrill Act was followed by the Hatch act of March
2, 1887, which appropriated federal money to establish an
agricultural experiment station in each state, and the Morrill
College Aid act of August 30, 1890, which provided for the
more complete endowment and support of the colleges for
the benefit of agriculture and the mechanical arts. In this
paper “There is no desire to detract one iota from the credit
due Mr. Morrill for his earnest, wise, and persistent advocacy
of the policy of Federal Aid to education.”
Jonathan Baldwin Turner lived 1805-1899. Justin Smith
Morrill lived 1810-1898. A second Morrill Act of Aug. 1890
was passed to ensure further endowment of the land-grant
colleges with federal funds. Address: President of the Univ.
of Illinois, Urbana-Champaign, Illinois.
811. Carver, G.W. 1910. Re: Crops produced and seeds
ordered by the Tuskegee Experiment Station. Letter to
Booker T. Washington, Dec. 22. 2 p. Typed, with signature.
• Summary: Among the many varieties of seeds, roots,
tubers, etc. that “have been ordered for planting when
seasonable” are 2 varieties of Soja beans. Soja beans are not
listed among the 17 crops that have been produced and sold
during the year.
Note: A number of the crops grown at the Experiment
Station were sold on the commercial market, or (at a lower
price) to the boarding school to provide income for the
Experiment Station. Crops grown in large quantities for sale
included hay (14 tons), sweet potatoes (101 bushels), cotton
seed (110 bushels), cabbage (1,100 lb), pumpkins (1,359 lb),
etc.
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 4 #0895. Address:
Director, Dep. of Agricultural Instruction & Experiment
Station, Tuskegee, Alabama.
812. Piper, C.V. 1910. Re: Send soy bean varieties to Dr.
E. Von Tschermak. Letter (memorandum) to W.J. Morse
[Arlington Farm, Rosslyn, Virginia], Dec. 23. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: I wish you would send to
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Prof. Dr. E. Von Tschermak, Hoch Schule [Hochschule] fur
Bodencultur, Austria, ten or twenty of our early varieties
of soy beans, say half-pound samples of each. In writing,
advise him that you are doing it for me. Also in writing, ask
him again for seed of all the varieties of soy beans originally
introduced into Vienna by Haberlandt. Von Schermak sent us
these before, but I think you told me that many of them did
not grow. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
813. Piper, C.V. 1910. Re: Work of various men in Office of
Forage-Crop Investigations during Piper’s absence. Letter
(memorandum) to Mr. Wm. A. Taylor, Acting Chief, Bureau
of Plant Industry, Washington, DC, Dec. 30. 3 p. Typed,
without signature (carbon copy).
• Summary: “I have prepared the following memoranda
regarding the work of the different men in this office while I
am away:
“Mr. R.A. Oakley: I have already asked that Mr. R.A.
Oakley be designated as Acting Agrostologist during my
absence. Mr. Oakley is to have general charge of the office,
and will be able also to attend personally to the necessary
field work in connection with the Major Project #182–Grass
Investigations.”
“Mr. W.J. Morse:... has direct charge of the experimental
work at Arlington Farm. His field work is principally in
connection with soy beans, and will necessitate some
traveling throughout the Southern States.”
Others mentioned in the memorandum are: Mr. J.M.
Westgate (clovers, alfalfa), Mr. H.N. Vinall (dry land
stations, alfalfa), Mr. A.B. Conner (Texas, sorghums),
Prof. S.M. Tracy (Mississippi), Mr. Roland McKee (Chico,
California; forage crop investigations), Mr. N.W. Evans
(Ohio, timothy breeding), Mr. A.B. Cron (alfalfa), Mr.
Samuel Garver (South Dakota, alfalfa), Mrs. K.S. Bort
(Office records), Mr. Lyman Carrier (Cooperative work at
Virginia Experiment Station).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant
Industry, Washington, DC.

814. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies. USDA Bureau of Plant
Industry, Bulletin No. 197. 84 p. Dec. 31. Includes 8 plates
showing plants, pods, and seeds, and an excellent 6-page
index. [27 ref]
• Summary: Contents: Botanical history and identity of the
soy bean. Botanical classifications of soy-bean varieties.
Varietal characteristics of soy beans: Habit of growth,
foliage, pubescence, flowers, pods, seeds. Frost resistance.
Period of maturity (soybeans were planted at the Arlington
Experimental Farm, near Washington, DC, from 3 June
1905 to June 1909). Changes in life period (soybeans were
planted at the Arlington Farm in 1902). Pollination and
hybridization. Mutations. Nomenclature and classification.
Early agricultural history in the United States. Varieties
introduced in the United States independently of the
Department of Agriculture or previous to 1898: Enumeration,
Ito San, Mammoth, Buckshot, Guelph, or Medium Green,
Butterball, Kingston, Samarow, Eda, Ogemaw, or Ogema.
Varieties grown in Europe (p. 32-33; Early history,
Samarow, Etampes, Chernie [from Khabarovsk, Siberia],
“Yellow Riesen,” Buckshot, “Yellow,” “Brown,” Butterball,
S.P.I. No. 5039. European seed companies carrying soybeans
include Dammann & Co., Naples, Italy; Haage & Schmidt,
Erfurt, Germany; Vilmorin-Andrieux & Co., Paris, France).
The soy bean in Asia (p. 34-35): Asiatic sources of
soy beans, list of varieties with SPI numbers from each
of the following countries and places: Siberia (South
Usuri [Ussuri], Khabarovsk, Merkoechofka), Manchuria
(Newchwang, Harbin, Tieling), Korea (Pinyang, Kobau), Japan (Tokyo, Kobe, Yokohama, Hokkaido, Anjo),
China (many places), Formosa (Taihoku), Cochin China
(Saigon), India (Darjiling [Darjeeling] and Khasi Hills–
Assam; Pithoragarh–Kumaon Dist.; Safipur, Hasangani,
Ranjitpurwa–Unao, Uttar Pradesh; Etawah, Manipuri–Uttar
Pradesh; Cawnpore, Dehra Dun, United Provinces; and
Poona Bombay), Java (Buitenzorg), Celebes (Macassar).
Desirable characters in soy-bean varieties (p. 3637): Considerations governing choice, habit of the plant
(“Erectness of stem with upright or ascending branches is
a prime requisite of a desirable variety. A tall habit is also
important, as dwarf varieties usually bear pods very close
to the ground, so that many will be left on the stubble...”),
coarseness (a coarse, woody stem makes mowing difficult.
However slender varieties often have small pods and seeds,
often with vining tips and a tendency to lodge), ability to
retain leaves, color of the seed (“Yellow or green seeds
are preferable to darker colors, as the shattered seeds are
more easily found by hogs pasturing the field or stubble”),
shattering, resistance to disease (“In sections where
nematodes and cowpea wilt occur most soy-bean varieties
are seriously affected by both these diseases”), nonfilling
of pods. Synopsis of the groups (plants bushy vs. twining).
Synopsis of the varieties (within each group lists the total
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number and acquisition numbers of varieties with various
colored seeds and germs: Group I–190 varieties (seeds strawyellow, germ yellow–71 varieties; seeds olive-green, germ
yellow–45 varieties; seeds chromium-green, germ green–17
varieties; seeds brown to olive, germ yellow–28 varieties;
seeds black, germ yellow–18 varieties; seeds black, germ
green–7 varieties; seeds bicolored, germ yellow–4 varieties).
Group II–4 varieties. Group III–8 varieties. Group IV–76
varieties. Group V–7 varieties.
Of the 285 varieties in the five groups, 152 varieties
(53.3%) have yellow (straw-yellow or olive-yellow) seeds,
55 varieties (19.3%) have black seeds, 44 varieties (15.4%)
have brown seeds, 24 varieties (8.4%) have green seeds, and
10 varieties (3.5%) are bicolored).
Catalogue of soy-bean varieties (by S.P.I. number, from
no. 480 in 1898 to no. 27,501 in 1909; p. 39-74). In 1908
USDA acquired soybean seeds from Vilmorin-Andrieux &
Co. (Paris, France), Haage & Schmidt (Erfurt, Germany),
and Dammann & Co. (Naples, Italy) (p. 57-60).
The best varieties of soy beans (p. 75, in 7 groups from
very early to very late). Explanation of plates. Index.
The “Catalogue of soy-bean varieties” (p. 39) is “a
complete list of soy beans imported by the United States
Department of Agriculture, arranged chronologically in
accordance with the sequential S.P.I. (Seed and Plant
Introduction) numbers assigned to them by the Office of
Foreign Seed and Plant Introduction.” These numbers start
at #480 (imported from South Ussuri, Siberia, in 1898) and
end at #27501 (imported from Shanghai, Kiangsu, China,
in 1909). Concerning No. 21825 (p. 58): “From Hokkaido,
Japan, 1908... This variety is said to be used principally in
the manufacture of ‘soy,’ ‘miso,’ ‘tifu’ [sic, tofu], etc. It has
also been obtained again from the same place and grown
under Nos. 21830 and 21831.”
“The best varieties of soy beans” (p. 75) lists 35
varieties, each with a name and S.P.I. number, arranged
in seven groups based on time to mature, from “Very
early.–Ogemaw, 17258” to “Very late.–Barchet, 20798;
Riceland, 20797 (In 1908 at Biloxi, Mississippi, it displayed
astonishing diversity).” This list is “based primarily on
the results at Arlington Experimental Farm [in Virginia],
but those obtained in cooperation with various experiment
stations have also been given due consideration:
“Very early.–Ogemaw, 17258.
“Early.–Early Brown, 25161 (from Indiana Agric. Exp.
Station, 1909); and Vireo, 22874.
“Medium early.–Chernie, 18227; Auburn, 21079 A;
Merko, 20412 (from Merkoechofka, Siberia); Elton, 20406;
Chestnut, 20405 B.
“Medium.–Ito San, 17268; Medium Yellow, 17269;
Tashing, 20854; Shingto, 21079; Swan, 22379; Brindle,
20407; Sedo, 23229; Lowrie, 22898 A.
“Medium late.–Brooks, 16789; Flava, 16789 A; Cloud,
16790; Ebony, 17254; Haberlandt, 17271; Peking, 17852 B;

Wilson, 19183; Taha, 21999; Austin, 17263.
“Late.–Mammoth, 17280; Edward, 14953; Acme,
14954; Flat King, 17252; Tokyo, 17264; Hope, 17267;
Hollybrook, 17278 (from Arkansas Agric. Exp. Station,
1904); Farnham, 22312.
“Very late.–Barchet, 20798; Riceland, 20797.”
Matsuura (1929 and 1933) cites this as the world’s
earliest publication on soybean genetics: “Recording
segregation of seed- and flower-color in its natural hybrids.”
Page 11 notes that soybeans named “New Japan peas” were
obtained from Norway (Source: Martens 1869). Page 20
notes that the Ogemaw variety of soybeans, which takes
92-97 days to mature, was obtained in 1908 from the Idaho
Agricultural Experiment Station, where it had been grown
for several years. Note 1. This document contains the
earliest date seen for soybeans in Idaho, or the cultivation of
soybeans in Idaho (about 1906).
Page 20 also notes that Buckshot variety of soybeans,
which takes 92 days to mature, was obtained in 1908 from
the Minnesota Agricultural Experiment Station, where it
had been grown for several years. This is the second earliest
document (April 2004) seen concerning the cultivation of
soybeans in Minnesota. “Potomac Flats” is not mentioned in
this report.
Concerning “Habit of Growth” (p. 12-13), the author
states: “All soy beans are strictly determinate as to growth;
that is, the plants reach a definite size according to the
environment and then mature and die. The great majority
of the varieties are erect and branching, with a well-defined
main stem (Plates I and III)... In other varieties the stems and
branches, especially the elongated terminals, are more or less
twining, and usually weak, so that the plant is only suberect
or even procumbent (Plates I-III).”
Photos show: (1) Plants of a wild soy bean grown in a
greenhouse in a pot. (Fig. 1) (2) Plants of a wild soy bean
from Soochow, China, grown at the Arlington Experimental
Farm.
(3) Plants of a soy bean from Cawnpore, India. (4) Rows
of different varieties of soy beans at Arlington Farm.
(5) Plants of seven varieties of soy beans, showing
types of habit: Meyer 17852, Peking 17852 B, Austin
17263, Pingsu 18259, Unnamed 22504, Hollybrook 17278,
Haberlandt 17271. (6) The same seven varieties shown in
plate 4 after hanging in a dry room for 6 months.
(7-8) Eleven soy bean pods, ranging in size and shape.
(9) 36 varieties of soy bean seeds, showing variation in
size and form.
Note 2. This is the most important document ever
published on early soybean varieties in the USA.
Note 3. This is the earliest document seen (Oct. 2010)
that uses the word “determinate” in connection with
soybeans. Determinate plants terminate main stem elongation
at, or soon after, the onset of flowering. Indeterminate
cultivars continue main stem elongation several weeks after
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beginning flowering. Determinate / indeterminate is a genetic
trait.
Note 4. This is the earliest publication see (Aug.
2011) written jointly by Piper and Morse, two of the most
influential early advocates of the soybean in the USA. It is
also the earliest document by or about Morse in connection
with soybeans. Morse graduated from Cornell University,
New York, on 20 June 1907 and 2 days later reported for
duty at the Bureau of Plant Industry in Washington, DC, to
work under Dr. C.V. Piper.
Note 5. This is the earliest document seen (Feb. 2004) in
which Piper or Morse mention miso, tofu, or the use of soy
beans as a coffee substitute.
Note 6. This is the second earliest document seen
(July 1998) that uses the word “shatter” (or “shattered”
or “shattering”) in connection with soybeans. The earliest
document (in 1854) used the word “shatter” in a very general
sense. This document uses it more precisely, as the title of a
section and for comparing varieties (p. 36): “When grown for
grain alone, shattering is a serious fault. Some varieties, like
Guelph, shatter inordinately; others, like Peking, scarcely at
all... As a rule the varieties with large pods and seeds shatter
much worse than those with small pods and seeds...”
Note 7. This is second the earliest English-language
document seen (Oct. 2004) that uses the term “germ” to refer
to a part of a soy-bean seed. The germ or embryo is the part
of the seed inside the seed coat.
The section titled “Seeds” (p. 15) states: “The germs or
embryos of soy-bean seeds are yellow, except in the greenseeded and part of the black-seeded sorts, in which they are
green.” Address: 1. Agrostologist; 2. Scientific Asst., ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
815. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Botanical history and
identity of the soy bean (Document part). USDA Bureau of
Plant Industry, Bulletin No. 197. p. 9-11. Dec. 31.
• Summary: “The soy bean was first made known to
Europeans by Kaempfer, who spent three years, 1690 to
1692, in Japan. Kaempfer (Amoenitatum Exoticarum,
1712, p. 837) gives the Japanese name ‘Daidsu Mame’ and
describes it as an erect bean, with the pod of a lupine and
the seeds like a large white pea. Linnaeus (Flora Zeylanica,
1747, p. 534) describes the plant briefly under ‘Dolichos’
and states that it is cultivated in Ceylon. This last statement
is probably an error. He also cites the descriptions of
Kaempfer. In 1753 Linnaeus repeats the description of the
Flora Zeylanica and formally names the plant Dolichos soja,
giving its habitat, however as India. What Linnaeus’s Ceylon
or India plant may be is not certain, as will appear.
“Moench in 1794 rechristened the Linnaean plant Soja
hispida. Savi in 1824 called the Japanese soy bean Soja
japonica. Miquel in 1855 named a narrow-leafed form

from Java Soja angustifolia, and Maximowicz in 1873,
using Moench’s specific name, published the soy bean as
Glycine hispida, which name has been generally adopted.
Siebold and Zuccarini had previously (1843) named a plant
from Japan Glycine soja, supposing it to be the Dolichos
soja of Linnaeus. This plant, however, was not the soy
bean cultivated by the Japanese but the wild plant later
described as Glycine ussuriensis by Regel and Maack.
Under existing botanical rules, the soy bean, which is
known only as cultivated, has been called Glycine hispida
(Moench) Maximowicz, and its nearest relative Glycine soja
Siebold and Zuccarini (G. ussuriensis Regel and Maack).
Maximowicz considered that the soy bean was probably
derived from the latter by cultivation, but this idea has not
generally been accepted.
“Glycine soja, as heretofore known, differs from G.
hispida in its more slender and more vining stems, in being
less hairy, in bearing smaller pods and seeds, and especially
in having smaller flowers. The flower is 3 to 5 mm. long,
while that of G. hispida is 6 to 7 mm. The structure of the
flower is the same in both, but the calyx lobes are usually
longer in proportion to the tube in G. hispida than in G. soja.
It is apparent, therefore, that the fundamental differences
between the species are slight. The smaller flower we
regard as the best single character to separate G. soja from
G. hispida, but using this as a criterion G. soja is also a
cultivated species.”
Note: This is the earliest English-language document
seen (Nov. 2002) that uses the word “vining” in connection
with soybeans–in this case Glycine soja, the wild soybean.
“Among numerous lots of seeds received from India
(S.P.I. Nos. 24672 to 24693 inclusive) representing seven
varieties, there are at least two (see Nos. 24675 and 24682)
which have very small flowers, 3 mm. long, indistinguishable
from those of the wild G. soja that we have grown. Typical
plants of Glycine soja obtained from the Botanic Garden,
Tokyo, Japan (S.P.I. No. 22428), and from Soochow,
Kiangsu, China (S.P.I. No. 25138), have been grown three
seasons. The India plants are coarser stemmed, less vining,
and bear somewhat larger pods and seeds, but the flowers
are much smaller than those of any variety of G. hispida and
precisely like those of G. soja. Other numbers from India are
probably G. hispida, but the flowers are somewhat smaller
than the Japanese varieties and the pods and seeds as small
as any variety of G. hispida. It is therefore apparent that both
G. soja and G. hispida are cultivated in parts of India, if we
accept the flower character as decisive. This fact makes it
doubtful which of the two plants Linnaeus named Dolichos
soja. There seems no good reason why G. hispida may not
have been derived from G. soja by cultivation, the smaller
flowers of the latter being the principal difficulty to explain.
In all other respects the two supposed species seem to merge
completely. The identity of the plant cultivated in India has
been commented on by Watt (Dictionary of the Economic
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Products of India, 1890, p. 509)...
“Prain apparently does not apply the size of the flower as
a critical character. Applying this, however, two of the Indian
varieties (see No. 24675 and 24682) are certainly Glycine
soja [the wild annual soybean] but the plants are stouter and
less twining, and the pods and seeds larger than the wild
form from Japan. Three other varieties (Nos. 24672, Khasi
Hills [in today’s Indian state of Meghalaya], and 24673 and
24674, Darjiling [Darjeeling in West Bengal, India]) we
would refer to G. hispida [the domesticated soybean] though
the flowers are somewhat smaller than the Japanese and
Chinese varieties. The first is erect and bushy, but the other
two are procumbent and vining. A variety from Taihoku,
Formosa, No. 24642, is very similar to the two varieties from
Darjiling. On the whole, we are therefore inclined to believe
that there is but one botanical species, which has been
profoundly modified by cultivation.”
Note: This is the earliest document seen (Oct. 2010)
that contains the word “procumbent” in connection with the
soybean.
To summarize: In most botanical works the soybean
is named Glycine hispida (Moench) Maximowicz. By a
few writers it is named Soja hispida Moench. The use of
either of these names is based on the idea that the wild
soybean Glycine soja Siebold & Zuccarini or Glycine
ussuriensis Regel & Maack is a different species. Piper and
Morse (above) have shown that this view is untenable, the
wild and cultivated plants representing but one species.
Address: 1. Agrostologist; 2. Scientific Asst., Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
816. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Early agricultural history
in the United States (Document part). USDA Bureau of Plant
Industry, Bulletin No. 197. p. 26-27. Dec. 31. [14 ref]
• Summary: “The first mention of the soy bean in American
literature is by Thomas Nuttall, in the New England
Farmer, October 23, 1829. Nuttall grew a variety with red
flowers and chocolate-brown seeds in the botanic garden at
Cambridge, Massachusetts.
“In the same journal two years later, November 23,
1831, is an account of the successful culture of the plant
at Milton, Massachusetts, the seed having been obtained
from Nuttall. No further mention of the plant in American
literature appears until 1853, when a brief account appeared
under the name ‘Japan pea,’ by A.H. Ernst, Cincinnati,
Ohio...
“In the following year, 1854, the Perry expedition
brought back two varieties of ‘soja bean’ from Japan, one
‘white’ seeded, the other ‘red’ seeded. These, together with
the Japan pea, were distributed by the Commissioner of
Patents in 1854, and, thereafter, frequent references to the
plant occur in agricultural literature under such names as

Japan pea, Japan bean, and Japanese fodder plant. Most of
these articles speak of the plant as the Japan pea, none of
them as the soy or soja bean. It is apparent from the early
accounts that there were at least two Japan peas, one early
enough to mature in Connecticut (Patent Office Report,
1854, p. 194), the other very late (American Agriculturist,
1857, vol. 16, p. 10). Judging from all the accounts, we
suspect that the early Japan pea may be the Ito San variety,
which, however, has red flowers, while the late variety may
be the Mammoth. The Ito San is still occasionally called
the Japan pea, while the introduction and source of the
Mammoth has never been definitely determined. From these
early accounts the Mammoth may well be the ‘white-seeded’
soja bean obtained by the Perry expedition. The ‘red-seeded
soja bean’ was perhaps, the Adsuki [azuki] bean (Phaseolus
angularis), as no red-seeded soy bean is known.
“Prof. G.H. Cook, of New Brunswick, New Jersey,
obtained seed of the soy bean at the Bavarian Agricultural
Station in 1878. In the same year Mr. James Neilson obtained
seeds of several varieties at Vienna, Austria. Both of these
gentlemen planted the seeds and gathered crops of the
different varieties in 1879. These varieties were without
doubt those grown and distributed through Europe by
Professor Haberlandt, of Vienna.
“A yellow-seeded soy bean was grown at the North
Carolina Agricultural Experiment Station in 1882 and
reported on in some detail. The source of the variety is not
given, but by implication it is the same as the variety stated
to be grown by a number of persons in the State, and is
probably the Mammoth.
“Two varieties, one black seeded, the other with
white seeds, were grown at the Massachusetts Agricultural
Experiment Station in 1888. In 1890 Prof. C.C. Georgeson
secured three lots of soy beans from Japan which were
grown at the Kansas Agricultural Experiment Station in
1890 and subsequently. Prof. W.P. Brooks, of Amherst,
Massachusetts, brought with him from Japan in 1889 a
number of soy-bean varieties, including the Medium Green
or Guelph, and the Ito San. It is quite certain that other
importations of soy beans from Asia were made by others,
but no definite records have been found. [Note: The Guelph
variety was NOT developed in Canada.]
“Since 1890 most of the agricultural experiment stations
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
Address: 1. Agrostologist; 2. Scientific Asst., Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
817. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Soy-bean varieties
described and indexed in this publication (Document part).
USDA Bureau of Plant Industry, Bulletin No. 197. p. 79-81.
Dec. 31. [27 ref]
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• Summary: Named soy-bean varieties described and
indexed in this publication, listed alphabetically below with
the color of their seeds, are: Acme (straw yellow), Amherst
(straw yellow), Arlington (black), Auburn (black), Austin
(olive yellow), Baird (brown), Barchet (dark olive brown),
Black Beauty (black), Brindle (brown and black), Brooks
(straw yellow), Brown (brown), Brown Eda Mame (brown),
Brownie (brown), Buckshot (black), Butterball (straw
yellow), Chadaidzu (brown), Chernie (black), Chestnut
(brown), Cloud (black), Columbia (chromium green),
Daidsu Mame (yellow), Dwarf Brown (brown), Early Black
(black), Early Brown (brown), Early Japan (straw yellow),
Early White (yellow), Early Yellow (yellow), Ebony (black),
Eda (brown), Eda Mame (yellow), Edward (straw yellow),
Elton (straw yellow), Etampes (yellow), Extra Early Black
(black), Fairchild (black), Farnham (straw yellow), Flat
King (black), Flava (straw yellow), Giant Yellow (yellow),
Green Samarow (green), Guelph (or Medium Green) (green),
Habaro (straw yellow) [From Khabarovsk, Siberia, Russia
1907], Haberlandt (straw yellow), Hankow (brown banded
with black), Hansen (brown), Hollybrook (straw yellow),
Hongkong (black), Hope (olive yellow), Ito San (straw
yellow), Jet (black), Kingston (black), Kiyusuke Daidzu
(yellow), Large Black (black), Late Yellow (yellow), Lowrie
(olive yellow), Mammoth (straw yellow), Manhattan (straw
yellow), Medium Black (black), Medium Early Black
(black), Medium Green (Guelph) (green), Medium Yellow
(straw yellow), Merko (brown), Meyer (black and brown),
Morgan (olive yellow), Morse (olive yellow), Natsu (straw
yellow), Nemo (olive yellow), Nielsen (olive yellow), Nigra
(black), Nuttall (black), Ogemaw (Ogema) (brown), Okute
(olive yellow), Peking (black), Pingsu (black), Riceland
(black), Samarow (green), Sedo (deep brown), Shanghai
(black), Sherwood (straw yellow), Shingto (olive yellow),
Southern (yellow), Stuart (olive yellow), Swan (straw
yellow), Taha (black with olive saddle), Tashing (chromium
green), Tokyo (olive yellow), Trenton (brown), Vireo (olive
yellow), Wilson (black), Wisconsin Black (black), Yamagata
Cha-daizu (brown), Yellow (yellow), Yellow Eda Mame
(yellow), Yellow Etampes (yellow), Yellow Riesen (yellow),
Yosho (olive yellow).
Note 1. This is the earliest document seen (Sept.
2013) that mentions the following soy-bean varieties:
Acme, Auburn, Arlington, Barchet, Black Beauty, Chernie,
Columbia, Elton, Fairchild, Farnham, Flava, Lowrie,
Morgan, Natsu, Nemo, Nielsen, Nigra, Okute, Peking, Sedo,
Stuart, Swan, Taha, Trenton, Vireo.
Note 2. This is the earliest document seen (Sept. 2013)
by Piper or Morse that is mainly about soybean varieties.
Note 3. This is the earliest document seen (Aug. 2013)
which states that Black Beauty is a synonym of Ebony (see
p. 43).
Note 4. This is the earliest English-language document
seen (Sept. 2004) that uses the word “banded” (or “banding”

or “bands”) (with Hankow), or the term “olive brown” or
“dark olive brown” (with Barchet) to describe the color
of soybean seeds. Address: 1. Agrostologist; 2. Scientific
Asst., Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
818. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Varieties introduced
into the United States independently of the Department of
Agriculture or previous to 1898 (Document part). USDA
Bureau of Plant Industry, Bulletin No. 197. p. 27-31. Dec.
31. [14 ref]
• Summary: “Early agricultural history in the United States:
The first mention of the soy bean in American literature is
by Thomas Nuttall, in the New England Farmer, October
23, 1829. Nuttall grew a variety with red flowers and
chocolate-brown seeds in the botanic garden at Cambridge,
Massachusetts, and from his observations wrote a brief
account concerning it. He writes:
“’Its principal recommendation at present is only as a
luxury, affording the well-known sauce, soy, which at this
time is only prepared in China and Japan.
“In the same journal two years later, November 23,
1831, is an account of the successful culture of the plant at
Milton, Mass., the seed having been obtained from Nuttall.
“No further mention of the plant in American literature
appears until 1853, when a brief account appeared under
the name ‘Japan pea,’ by A.H. Ernst, Cincinnati, Ohio, as
follows:
“’The Japan pea, in which so much interest has been
manifested in this country for a year or two past, from
its hardihood to resist drought and frost, together with its
enormous yield, appears to be highly worthy of the attention
of agriculturists. This plant is stated to be of Japan origin,
having been brought to San Francisco about three years
since, and thence into Illinois and Ohio. Its habit of growth is
bushy, upright, woody, and stiff, branching near the ground,
and attaining a height of three or four feet. The leaflets are
large, resembling those of an ordinary bean, occurring in sets
of three, with long quadrangular stems. The flowers, which
are small and white, but rather inconspicuous, sometimes
having purple centers.’
“In the following year, 1854, the Perry expedition
brought back two varieties of ‘soja bean’ from Japan, one
‘white’ seeded, the other ‘red’ seeded. These, together with
the Japan pea, were distributed by the Commissioner of
Patents in 1854, and, thereafter, frequent references to the
plant occur in agricultural literature under such names as
Japan pea, Japan bean, and Japanese fodder plants. Most of
these articles speak of the plant as the Japan pea, none of
them as the soy or soja bean. It is apparent from the early
accounts that there were at least two Japan peas, one early
enough to mature in Connecticut (Patent Office Report,
1854, p. 194), the other very late (American Agriculturist,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 349
1857, vol. 16, p. 10). Judging from all the accounts, we
suspect that the early Japan pea may be the Ito San variety,
which, however, has red flowers, while the late variety
may be the Mammoth. The Ito San is still occasionally
called the Japan pea, while the introduction and source of
the Mammoth has never been definitely determined. From
these early accounts the Mammoth may well be the ‘whiteseeded’ soja bean obtained by the Perry expedition. The ‘redseeded soja bean’ was perhaps, the Adsuki bean (Phaseolus
angularis), as no red-seeded soy bean is known.
“Prof. G.H. Cook, of New Brunswick, New Jersey,
obtained seed of the soy bean at the Bavarian Agricultural
Station in 1878. In the same year Mr. James Neilson obtained
seeds of several varieties at Vienna, Austria. Both of these
gentlemen planted the seeds and gathered crops of the
different varieties in 1879. These varieties were without
doubt those grown and distributed through Europe by
Professor Haberlandt, of Vienna.
“A yellow-seeded soy bean was grown at the North
Carolina Agricultural Experiment Station in 1882 and
reported on in some detail. The source of the variety is not
given, but by implication it is the same as the variety stated
to be grown by a number of persons in the State, and is
probably the Mammoth.
“Two varieties, one black seeded, the other with
white seeds, were grown at the Massachusetts Agricultural
Experiment Station in 1888.
“In 1890 Prof. C.C. Georgeson secured three lots of
soy beans from Japan which were grown at the Kansas
Agricultural Experiment Station in 1890 and subsequently.
“Prof. W.P. Brooks, of Amherst, Mass., brought with
him from Japan in 1889 a number of soy-bean varieties,
including the Medium Green or Guelph, and the Ito San. It
is quite certain that other importations of soy beans from
Asia were made by others, but no definite records have been
found.
“Since 1890 most of the agricultural experiment stations
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“Varieties introduced into the United States
independently of the Department of Agriculture or previous
to 1898.
“Enumeration: Previous to the numerous introductions
by the United States Department of Agriculture beginning in
1898, there were not more than eight varieties of soy beans
grown in the United States, namely, Ito San, Mammoth, and
Butterball, with yellow seeds; Buckshot and Kingston, with
black seeds; Guelph or Medium Green, with green seeds;
and Eda and Ogemaw, with brown seeds.” The history of and
information about each of these eight soybean varieties is
given in great detail.
U.S. seedsmen or seed companies which have carried
these soybeans include: Mr. E.E. Evans, West Branch,
Michigan (1901); J.M. Thorburn & Co. (1901); W.A. Burpee

(1902); Hammond Seed Co. (1903); Johnson & Stokes
(1902); W.T. Wood & Sons, Richmond, Virginia (1889).
Foreign seedsmen include: Vilmorin-Andrieux & Co.,
Paris, France (1901); Haage & Schmidt, Erfurt, Germany
(1908); Dammann & Co., Naples, Italy (1908).
Note: This is the earliest document seen (June 2003)
stating that soybeans were being sold by W.A. Burpee
(1902). Address: 1. Agrostologist; 2. Scientific Asst., ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
819. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Pollination and
hybridization (Document part). USDA Bureau of Plant
Industry, Bulletin No. 197. p. 20-23. Dec. 31.
• Summary: “The soy-bean flower is completely selffertile, bagged plants setting pods as perfectly as those in
the open. This was tested at the Arlington Experimental
Farm [Virginia] in 1909 by bagging 30 plants representing
10 varieties. In no case did the bagged individuals fail to
produce as well as neighboring unbagged plants. Ten plants
were also inclosed in box screens with similar results.
“The flowers are much visited by bees, mainly for the
pollen, as but a very small quantity of nectar is secreted.
Cross-pollination would be a frequent occurrence were it not
that the abundant pollen of each flower covers the stigma
almost as soon as the flower opens.
“Previous to 1907 the remarkable uniformity of the plats
at the Arlington Experimental Farm, except for occasional
and evident admixtures, had led to the belief that natural
hybrids of the soy bean did not occur. In that year the
occurrence of certain oddly colored seeds, smoky green,
smoky yellow, brown and yellow, etc., in the bulk seed was
noted. These were carefully saved and the resultant rows in
1908 gave diverse progeny, showing that some of the seeds
at least were hybrids. In 1908 more than a hundred singleplant selections of supposed hybrids were made and planted
in 1909. Some of the results are indicated in Table V (p.
22). Titled “Variations is hybrid soy-bean plants and their
progeny at the Arlington Experimental Farm, 1908-1910,”
it has the following columns: Serial No., Hybrid: Color of
pubescence, color of seed. Progeny: Total number of plants,
color of pubescence, color of flower, color of seed.
“It is evident from the diversity of the progeny that the
parents were hybrids in all the cases listed. The number of
plants grown in each case is too small to secure definite
proportions, but it is clear that the color of the pubescence
and the color of the seed behave in Mendelian fashion. The
same is probably true of the flower color, which was counted
in only one case.
“There is thus furnished a clear explanation of the origin
of many of the new varieties at the Arlington Experimental
Farm that were at first mistaken for accidental admixtures.
It also accounts for the diversity of the population exhibited
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in many introduced varieties notwithstanding the apparent
uniformity of the seed.
“It must not be supposed from the foregoing account
that hybrids are common in soybeans. At Arlington the
test rows are grown contiguously, so that there is a great
opportunity for cross-pollination. Nevertheless, the
percentage of hybrids that occur is very small, perhaps not
one individual in two hundred.
“Thus far the hybrid plants have been detected mostly
by the color of the seed. In a number of cases none of the
progeny has seed similar to the parent; or, in other words,
the color of heterozygote seeds is often unstable. Among
the most striking of such heterozygote seeds (Pl. VIII) are
yellow with a single narrow transverse band of brown;
yellow or green, with an irregularly star-shaped brown or
black figure centering at the hilum; and green or yellow more
or less suffused with a smoky color. Some of the last breed
true, but most of them do not.”
Note 1. This is the earliest document seen that describes
soybean hybrids.
Note 2. This is the earliest English-language document
seen (June 2010) that uses the word “pubescence” to refer
to the fine short hairs on the stem and leaves of the soybean
plant.
Note 3. This is the earliest English-language document
seen (March 2015) that uses the word “hybridization” in
connection with soybeans. Address: 1. Agrostologist; 2.
Scientific Asst., Forage-Crop Investigations, Bureau of Plant
Industry, USDA, Washington, DC.
820. Fairchild: New U.S. domestic soybean variety. 1910.
Seed color: Black.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec.
31. See p. 51. Seed color: Black. S.P.I. No. 19184. “From
Newchwang, Manchuria, 1906. Plants stout, erect, bushy;
height, 30 to 34 inches; medium; pubescence tawny; flowers
both purple and white; pods medium-sized, 1½ to 1 3/4
inches long, tumid, half crowded, shattering little; seeds
black, medium-sized, 7 to 7½ mm. long, elliptical, slightly
flattened; hilum pale; germ green. Grown three seasons. This
is said to be a rare variety used both for food and making a
superior oil.” This soybean was named after David Fairchild
who organized the Section of Foreign Seed and Plant
Introduction within the USDA, and played a key role in the
introduction of many early soybeans to the USA.
Grantham, Arthur E. 1912. “Soy beans.” Delaware
College Agric. Exp. Station, Bulletin No. 96. 39 p. May 1.
See p. 20, 25, 36. Registration No. 19,184. Height of plant in
inches: 35. Habit of growth: erect, with tips of plant twining.
Quality of vine: medium. Color of seed: black. Number of
seed per 10 grams: 100. Days to maturity: 100. Yield of 5
plants in grams: 168. Yield of seed (bushels per acre): 26.0 in

1909, 24.0 in 1910, 23.7 in 1911. 24.6 average. Yield of hay:
4,200 lb/acre. Composition of air-dry seeds: Protein 38.6%.
Fat 20.2%.
Piper, Charles V. 1914. Forage Plants and their Culture.
New York, NY: The Macmillan Co. xxi + 618 p. A table (p.
535) gives the viability of the seeds of 12 soybean varieties,
including Fairchild.
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(4):117T-49T. April. Page 135 states: “Seeds remarkably
large, ellipsoidal or ovoidal; seed coat slightly glossy; hilum
lighter in colour than the seed coat; cotyledon green; pods
of medium size, formation on central stem sparse becoming
fewer towards tip; stems and leaves of medium size; plant of
medium height, slender, maturing medium late (120 to 130
days) while stems and leaves are still green.”
821. Portrait of Dr. Charles V. Piper (Photograph). 1910.
Dec.
• Summary: See next page. This black-and-white photo
is inscribed on the back. “With best wishes for a splendid
New Year, Mr. and Mrs. F.L. Perkill.” Note: The last word,
“Perkill,” is not clearly legible.
Also on the back is written an estimate of the date:
“[December ca. 1910].”
Sent to Soyinfo Center on 2 Sept. 2011 by Pat Mueller,
Washington State University, Libraries, Manuscripts,
Archives and Special Collections, Pullman, Washington
99164-5610.
822. Cushman, Allerton Seward; Gardner, Henry A. 1910.
The corrosion and preservation of iron and steel. New York
and London: McGraw-Hill Book Co. xx + 373 p. See p. 27475. Illust. Index. 24 cm. [1 ref]
• Summary: Chapter 12, titled “The properties of paint
vehicles,” contains a section on “Soya bean oil” (p. 274)
which states: “This oil is produced from the soy bean which
grows in Manchuria, the product being used largely in the
manufacture of soaps. It possesses such close resemblance to
linseed oil that it is difficult for the analyst to determine its
presence. Experiments are being made to utilize it in place
of linseed oil, but only a few hundred gallons have been
received in this country up to the present time. Soya has a
slightly darker color than linseed oil. The following chemical
characteristics will show how closely it resembles the latter:
“Specific Gravity... 0.924, Saponification Value... 192,
Iodine Value... 122-130
“It dries rather slowly, with the production of an elastic
film. Special treatment may render this oil of great value in
the manufacture of protective paints.”
Note 1. This is the earliest document seen (Feb. 2001)
concerning the very important and pioneering work of Henry
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A. Gardner and the Paint Manufacturers’ Association of the
United States with the use of soybean oil in paints.
Note 2. Allerton S. Cushman lived 1867-1930. Henry
Alfred Gardner was born in 1882. The title page states that
Cushman is chairman of Committee U on Corrosion of Iron,
and both Cushman and Gardner are members of Committee
E on Preservative Coatings, American Society for Testing
Materials. Contains a lengthy bibliography. Address: 1. Asst.
Director and Chemist in Charge of Physical and Chemical
Investigations, Office of Public Roads, USDA; 2. Director,
Scientific Section, Paint and Varnish Manufacturers’ Assoc.
of the United States, etc.

823. Henderson (Peter) & Co.
1910. Henderson’s farmer’s
manual (Mail-order catalog). New
York, NY: Printed by John C.
Rankin Co. 48 p.
• Summary: A photo on the cover
shows farmers with pitchforks
piling hay onto a wagon pulled
by horses. Page 34 is devoted to
Soy Beans. Across the top of the
page is written “Farm Seeds...
Henderson’s High Grade. The
top one-third of the page shows a
photo titled “Early Soja Beans,”
with a man standing in a field of
chest-high soybeans. The caption
reads: “Field of Early Soja Beans
at Central Experimental Farm,
Ottawa, Canada.” Inset in the
lower right corner of the photo is
an illustration (line drawing) of
a soybean plant with the words
“Henderson’s Early Soja Bean”
written on a scroll.
Below the photo in large letters
is written: “Early Green Soja or
Soy Beans.” Below that in smaller
letters: “Valuable for either fodder
or grain. Produces enormous crops
as far north as Canada. Ripening
seed as far north as Massachusetts.
A great soil enricher: Gathering
nitrogen from the air. Especially
valuable (in combination with
Japanese millet and fodder
corn) for ensilage. Supplying
albuminoids for flesh-forming
food.”
The text begins: “Soja beans have
attracted much attention in recent
years on account of their high
feeding qualities, but all were too
late to be of value in the Northern States. This early green
variety has proved its earliness and value in the Northern
States by not only producing large fodder crops, but ripening
the seed as far north as Massachusetts.”
“We recommend all farmers to plant this year at least an
acre or two of our early Green Soja Beans and an equal area
of Japanese Millet, to test and prove for themselves the value
of the combination...” According to Prof. W.P. Brooks, of the
Hatch Experiment Station, Massachusetts, the Soja Beans
should be sown four to five weeks after the millet. “Price,
15c. lb.; $1.75 peck; $5.00 bushel, 60 lbs.; 10-bushel lots,
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$4.85 bushel.”
Across the bottom of the page is written: “Henderson’s
Superior Seeds are procurable only from us direct–we do not
supply through Dealers.”
An Index lists all plants that appear in the catalog. The
last page in the catalog (p. 48), titled “Garden and Farm
Books,” lists the author and title of about 50 such books,
under six categories, with a brief description of each and the
price. Includes books or booklets titled Forage Plants Other
Than Grasses, Ginseng, Hemp, and the Peanut Plant: Its
Cultivation and Uses. The most expensive book, postpaid,
costs $2.00. Address: 35 and 37 Cortland St., New York,
New York.
824. Henry, W.A. 1910. Feeds and feeding. A hand-book
for the student and stockman. 10th ed., revised and entirely
rewritten. Madison, Wisconsin: Published by the author. vi +
613 p. 24 cm. [6 ref]
• Summary: The Preface discusses the contributions to
feeding standards made by Dr. Emil von Wolff, Kellner, and
Armsby. “For help in this part and elsewhere Kellner’s recent
work, Die Ernährung der landwirtschaftliche Nutztiere,
has been heavily drawn upon. Soybeans and soy products
are discussed as follows: “Soybean, Glycine hispida” (p.
155-56). A long introduction. “No other plant in the United
States grown so little at this time as the soya bean is so full
of promise to agriculture, especially to animal husbandry.”
“Soybean meal should always be used in combination with
other grains, and the meal from which the oil has been
expressed should prove superior to the ground seeds.” Note:
This is the earliest English-language document seen (Sept.
2016) that uses the term “soybean meal” to refer to ground,
defatted soybeans.
Feeding dairy cows: “Soybean vs. cottonseed meal” (p.
396). “Gluten meal.” “Gluten feed” (p. 398; experiments at
Vermont in 1892 and 1895). “Soybean cake” (p. 401-02).
“Soybean, cowpea, and Japan clover hay” (p. 415). “Soybean
silage and alfalfa hay” (p. 419).
Feeding sheep and lambs (p. 458-495): Soybeans (p.
464). “Feeds rich in protein” (incl. soybeans, p. 487).
Feeding swine: “Gluten meal” (p. 519). “Soybeans” (p.
529). “Soybean pasture” (p. 547). “The legume seeds” (p.
558).
Table IV, titled “The Wolff feeding standards for farm
animals” (p. 590) states: “In 1864 Dr. Emil von Wolff, the
great German scientist, presented in the Mentzel & von
Lengerke Agricultural Calendar, published annually by Paul
Parey, Berlin, Germany, a table of feeding standards for
farm animals based on the digestible nutrients in feeding
stuffs. This marked an era in the history of efforts toward
the rational feeding of farm animals. The last appearance of
the table under the directorship of Dr. Wolff was in 1896.
From 1896 to 1906 the table was annually presented by Dr.
C. Lehmann, of the Berlin Agricultural High School. The

table which follows is a copy of the last presentation by Dr.
Lehmann.”
Concerning gluten meal and gluten feed: In Part II,
“Feeding stuffs” (p. 129-249), Chapter 9 on “Leading cereals
and by-products,” when discussing corn, subsection 158,
titled “Starch and glucose by-products” (p. 133-34) describes
how corn is treated in the production of starch. “Gluten meal
is one of the richest of concentrates in crude protein and fat,
while fair in carbohydrates and low in mineral matter. It is a
heavy feed and but little used in its original form (635, 846).
Gluten feed, composed of gluten meal and corn bran ground
together, is now the largest common by-product of glucose
and starch factories. It is rich in crude protein, fair in fat, and
rather low in carbohydrates and mineral matters. It is a most
valuable concentrate, especially in the ration of the dairy
cow.”
The section on the “Peanut” (p. 156-57) states: “The
peanut, or earth nut, is of growing importance as a feed
for stock in the Southern States.” Address: D.Sc., D.Agr.,
Emeritus Prof. of Agriculture, Formerly Dean of College of
Agriculture and Director of the Agric. Exp. Station, Univ. of
Wisconsin.
825. Hutchinson, W.L. 1910. Review. Mississippi
Agricultural Experiment Station / Agricultural and
Mechanical College of Mississippi, Annual Report 23:11-12.
For the fiscal year ending June 30, 1910.
• Summary: The author is retiring as Director of the Station,
of which he has been in charge for 13 years, having taken
charge on 20 April 1897. He reviews the accomplishments
of the station during this time. “Much information has been
given as to a number of important crops, such as alfalfa, soy
beans, vetch, velvet beans, lespedeza, cowpeas, cotton, corn,
peanuts, and sugar cane... Three branch or Sub-Stations were
established...” Address: Director.
826. Langworthy, C.F. 1910. The origin and development
of the nutrition investigations of the office of experiment
stations, U.S. Department of Agriculture. International
Congress of Food, Hygiene and the Rational Feeding of Man
1(1):236-48. Held in Brussels, Oct. 4-8, 1910. [Eng; fre]
• Summary: Contents: Introduction. Early nutrition work in
the United States. Origin of the nutrition work of the U.S.
Department of Agriculture. Organization of the nutrition
inquiry. Scope of the nutrition investigations. Nutrition
investigations at the present time. Results of the nutrition
work and conclusion.
“The investigations in human nutrition carried on by
the Office of Experiment Stations were instituted in 1894
when the agricultural experiment stations in the different
States were authorized by Congress to cooperate with
the Secretary of Agriculture in studying the food and
nutrition of man. At the same time Congress provided for
work in human nutrition in the Department of Agriculture
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and the work was assigned to the Office of Experiment
Stations and immediately begun under the direction of
Professor W.O. Atwater, who was at that time Director of
the Office of Experiment Stations. For a number of years
the investigations involved extensive cooperation with
agricultural colleges and experiment stations and other
institutions and organizations, the experimental work
of the Department being carried on chiefly at Professor
Atwater’s laboratory at Wesleyan University, Middletown,
Connecticut, and editorial and other administrative work at
the Department of Agriculture in Washington. At present
the work is all centered in Washington and a considerable
variety of problems concerning human nutrition studied.
The respiration calorimeter, an instrument of great precision
for measuring the income and outgo of matter and energy,
accessory apparatus, are used in the experiments.
“Briefly, the purpose of the nutrition investigations is to
study various aspects of the problem of the value, for human
food, of agricultural products, both animal and vegetable.
Numerous reports of nutrition problems have appeared in
technical bulletins but some of the more important results
as well as general data have been summarized in popular
bulletins, circulars, and similar publications.
“Introduction: In recent years the experimental study
of various problems connected with food and nutrition of
man and domestic animals has been actively followed in
the United States. Some of the work has been of a very
practical nature and some has been highly technical. Though
usually not considered together, the studies of the food of
man and of animals have much in common, for of course the
physiological laws which underlie the nutrition of the animal
body are essentially the same for all warm-blooded animals.
Then, too, many experimental methods are common to both
classes of investigation, at least as regards the principles on
which they are based, though it is needless to say that the
details and the manner of using the methods are varied. A
considerable part of this inquiry into problems concerned
with the nutritive value of agricultural products and the laws
of nutrition was carried on in connection with the work of
the agricultural experiment stations which were established
in the United States in 1887, and are now in operation in all
the States and Territories of the Union with the exception
of the Philippines. In the earlier years of the experiment
station movement in this country investigations which had
to do with food in a broad sense were quite largely confined
to work with domestic animals. However, early in their
history many of the experiment stations studied the nutritive
value of grains and other foods used by man as well as
various problems connected with the storage, handling, and
transportation of food products and related questions, and
after a time a number of them included studies of the food of
man in their regular work.
“Early Nutrition Work in the United States: There had
been, indeed, a considerable amount of study of the food of

man–and of domestic animals also–before the experiment
stations were established. An interesting investigation
on the subject of human nutrition, namely, a study of
the digestibility of some common food materials, was
prosecuted by J.R. Youg [sic, Young], in Philadelphia, as
early as 1803, and, perhaps almost continuously, since that
time valuable information on food and nutrition has been
accumulated by physicians, by state boards of health, and
by specialists in physiology, hygiene, and dietetics. The
United States Government, through its various branches, has
contributed much of value to the science of nutrition. The
War Department and the Navy Department, in their efforts to
secure the most satisfactory diet for the soldiers and sailors,
have collected a great deal of information and conducted
many investigations which have to do with the subject of
dietetics, while the importance of their investigations dealing
with the hygiene of the subject can hardly be overestimated.
In connection with the United States Census a large amount
of data regarding foods has been secured, the major portion
of which has to do with production and distribution, though
many analyses have been reported in census publications,
as well as special studies of foods, food industries, and
related topics. Of very noteworthy importance are the
studies of analytical methods, of the chemical composition
of foods, and of food adulteration, conducted in the Bureau
of Chemistry of the Department of Agriculture, the studies
carried on in connection with the work of the Dairy
Division, the Division of Biological Chemistry, and the Meat
Inspection Service of the Bureau of Animal Industry, as well
as other Bureaus. Though important contributions to the
subject of nutrition were made in all this work, yet it was not
undertaken for the specific purpose of extending this branch
of research.
“Origin of the Nutrition Work of the U.S. Department of
Agriculture: A complete historical review of investigations
on food and nutrition of man in the United Suites would
necessarily include an account of the above inquiries and
others not referred to here. The purpose of the present
article, however, is to give a brief resume of the systematic
inquiry into the food and nutrition of man carried on under
the auspices of the Office of Experiment Stations of the
Department of Agriculture, and to indicate the progress and
results of that enterprise.
“This inquiry had its inception in a study of the chemical
composition of food fishes and invertebrates undertaken
by Professor W.-O. Atwater in 1877 and continued until
1882, in the chemical laboratory of Wesleyan University,
Middletown, Conn., at the instance [sic] of Professor S.-F.
Baird, Secretary of the Smithsonian Institution and United
States Commissioner of Fish and Fisheries. In connection
with this work similar investigations of other animal and
some vegetable products were undertaken a little later (1884)
on behalf of the United Stales National Museum. About the
same time (1886) the first extended inquiry into the statistics
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of food consumption in the United States was undertaken
by Hon. Carroll D. Wright, as chief of the Massachusetts
Bureau of Statistics of Labor, and the chemical results were
computed and reported by Professor Atwater. In 1890 the
Connecticut (Storrs) Experiment Station, under the direction
of Professor Atwater, in cooperation with Hon. Carroll D.
Wright as United States Commissioner of Labor, began
a series of dietary studies which continued for several
years. Except for the inquiries under the auspices of the
Massachusetts Labor Bureau, the United States Department
of Labor, and the Connecticut (Storrs) Experiment Station,
the larger share of the expenses of this work was borne by
private individuals. The results of these inquiries gradually
attracted attention. The bearing of such research upon
household, agricultural, and national economics became
evident, and as early as 1890 steps were taken to secure
an appropriation from Congress to enlarge its scope and
usefulness, but nothing definite was accomplished there until
1894. In that year the experiment stations were authorized
by Congress to cooperate with the Secretary of Agriculture
in studying the food and nutrition of man, and were called
upon to report to him the results of such investigations as
they might carry out. At the same time Congress provided
an especial appropriation to enable the Secretary of
Agriculture to prosecute inquiries in this direction. The
sums provided by Congress for nutrition investigations
for the Department of Agriculture have ranged from
$10,000 to $20,000 per annum, the larger sum having been
appropriated for the cooperative work which was carried on
in a number of different States, as well as for that carried on
by the Department of Agriculture in its own laboratories”
(Continued). Address: Expert in Charge of Nutrition
Investigations, Office of Experiment Stations, USDA.
827. Langworthy, C.F. 1910. The origin and development
of the nutrition investigations of the office of experiment
stations, U.S. Department of Agriculture (Continued–
Document part II). International Congress of Food, Hygiene
and the Rational Feeding of Man 1(1):236-48. Held in
Brussels, Oct. 4-8, 1910. [Eng; fre]
• Summary: (Continued): “As originally planned,
cooperation with agricultural colleges and other educational
institutions, experiment stations, public institutions, and
philanthropic associations in different localities was a
distinguishing characteristic of the enterprise. This plan
awakened interest in many different localities, and as the
contributing institutions in many cases supplied a proportion
of the funds required for the work, as well as the time of
investigators, the use of laboratories, etc., the scope of the
work was greatly extended. Following this plan, cooperative
investigations in nutrition were carried on by the Office of
Experiment Stations in twenty-two States and Territories.
“The following brief summary, arranged alphabetically
by States, shows the localities in which the investigations

have been prosecuted and the names of the cooperating
institutions:
“Alabama.–Tuskegee Normal and Industrial Institute.
“California.–University of California and California
Agricultural Experiment Station.
“Connecticut.–Wesleyan University, Storrs Experiment
Station, and Connecticut Bible Normal College.
“District of Columbia.–Carnegie Institution of
Washington.
“Georgia.–University of Georgia.
“Hawaii.–Hawaii Agricultural Experiment Station.
“Illinois.–Hull House, Chicago; Lewis Institute,
Chicago; University of Illinois, and University of Chicago.
“Indiana.–Purdue University.
“Maine.–University of Maine and Maine Agricultural
Experiment Station.
“Maryland.–Baltimore Board of Charities and several
public institutions in Baltimore.
“Massachusetts.–Massachusetts Institute of Technology,
Boston; School of Housekeeping, Boston; Wollesley College,
Harvard University, and Bible Normal College, Springfield.
“Minnesota.–University of Minnesota and Minnesota
Agricultural Experiment Station.
“Missouri–University of Missouri.
“New Jersey.–New Jersey Agricultural Experiment
Station.
“New Mexico.–New Mexico College of Agriculture and
Mechanic Arts and New Mexico Agricultural Experiment
Station.
“New York.–Cornell University, Ithaca; Association for
the Improvement of the Condition of the Poor, New York;
New York Christian Alliance, New York, and Columbia
University, New York.
“North Dakota.–North Dakota Agricultural College.
“Ohio.–Lake Erie College.
“Pennsylvania.–Philanthropic institutions, Philadelphia;
Drexel Institute, Philadelphia, and Pennsylvania College
for Women, Pittsburg [Founded as the Pennsylvania Female
College on December 11, 1869, by Reverend William
Trimble Beatty; renamed Pennsylvania College for Women
in 1890, and as Chatham College in 1955].
“Tennessee.–University of Tennessee.
“Vermont.–Vermont Agricultural Experiment Station.
“Virginia.–Hampton Normal and Agricultural Institute
and University of Virginia, Charlottesville.
“In addition to the valuable work accomplished, the
cooperative work served another important purpose in
that it had a great deal to do with awakening an interest in
nutrition and in the establishment on a permanent basis of
nutrition investigations in agricultural and other colleges and
universities, experiment stations, and institutions of different
types. After a time circumstances made it necessary to omit
the cooperative feature and to center the Department of
Agriculture investigations in Washington.
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“In its earlier years the nutrition enterprise was
greatly furthered by the financial aid and other assistance
rendered by the cooperating institutions by grants made for
cooperative work by several of the state legislatures, and by
the aid of public-spirited individuals.
“Organization of the Nutrition Inquiry: When the
nutrition investigations of the Department of Agriculture
were authorized their general supervision was assigned by
the Secretary of Agriculture to the Office of Experiment
Stations, the immediate direction of the enterprise being
entrusted to Professor W.-O. Atwater who was designed
‘Chief of Nutrition investigations.’
“For many years Professor Atwater, in connection with
his studies as professor of chemistry at Wesleyan University,
devoted much of his time to investigations relating to the
nutrition of man, introducing into the United States the
German methods of studying nutrition problems. He was
the first director of the Office of Experiment Stations,
and, after his services in this capacity had terminated, the
Department of Agriculture was very fortunate in securing
his cooperation as special agent in charge of its nutrition
investigations. The very great development of this enterprise,
as evidenced by the number and extent of the investigations
carried on, the public interest which was aroused, the
demand for information from private individuals, physicians,
and teachers, and the practical application of the results
already obtained in numerous instances where rational and
economical feeding was a necessity, are indications that he
established the investigations on a sound and rational basis.
“Professor Atwater’s death occurred in 1907 after a
long-continued illness. Until ill health prevented he had
continued his supervision of the nutrition investigations
and was responsible for the plans and general condition
of the work. A large amount of experimental work was
also carried under his immediate supervision in Professor
Atwater’s laboratory in the chemical department of Wesleyan
University, the Connecticut (Storrs) Experiment Station
being a generous contributor to the enterprise. At time
progressed and the correspondence and other business
arrangements connected with the nutrition investigations
developed, it became evident that the enterprise as a whole
should be centered in Washington, and at the beginning
of the fiscal year 1906-1907 supervision of the details of
the nutrition investigations and other administrative work
was transferred to the Office of Experiment Stations in
Washington.
“In the later years in which the Department of
Agriculture nutrition investigations were conducted in
Professor Atwater’s laboratory at Wesleyan University the
Carnegie Institution cooperated in the enterprise to a large
extent. When it was finally decided in 1906 to discontinue
the work at Middletown and to transfer it to Washington,
the respiration calorimeter and other apparatus which was
the property of the Department was shipped to Washington

for installment in the new Department building which was
being constructed. Coincident with this change in plans the
Carnegie Institution of Washington made very generous
grants for the establishment of a permanent nutrition
enterprise of its own for which a splendidly equipped
laboratory was built in Boston, Massachusetts, and the
direction of this institute was assigned to Professor F.G.
Benedict who had been associated with Professor Atwater
in Middletown. On the completion of the new Department
of Agriculture building adequate quarters were assigned
to its nutrition enterprise and the respiration calorimeter
and accessory apparatus was installed. The rebuilding
of the apparatus gave an opportunity to introduce many
improvements in construction and accessory apparatus,
which make for ease and convenience of operation as well as
for accuracy.
“As at present organized, the nutrition investigation,
like, all of the work of the Office of Experiment Stations,
is under the general supervision of the director of the
Office, Doctor A.C. True. The immediate supervision of the
enterprise is assigned to the writer as expert in nutrition, and
associated with him is B.D. Milner, assistant in nutrition, and
a laboratory staff. Provision is also made for the editorial and
administrative work which the enterprise involves.
“Scope of the Nutrition Investigations: Briefly stated,
the purposed of the nutrition investigations is the study
of various aspects of the problem of the value as food of
agricultural products, both animal and vegetable...” Address:
Expert in Charge of Nutrition Investigations, Office of
Experiment Stations, USDA.
828. Morse, W.J. 1911. Re: Send soybean varieties to Dr.
Karl Kellerman. Letter to Mr. Chas. W. Lee, Arlington Farm,
Rosslyn, Virginia, Jan. 14. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Lee: Will you kindly put up for Dr.
Karl Kellerman of this Bureau one ounce packets of the
following varieties of soy beans:
“14954 Acme; 16790 Cloud; 17252 Flat King; 17252 C.
Edna; 17253 Nuttall;
“17254 Ebony; 17263 Austin; 17264 Tokyo; 17267 Oak;
17268 Ito San;
“17268 Duggar; 17271 Haberlandt; 17278 Hollybrook;
17852 Meyer; 17852 B, Poking;
“17861 Jet; 18227 Churney; 18259 Pingau; 19183
Wilson; 20854 Tashing;
“21079 Shingto; 21079 A, Auburn; 21999 Taha; 22899
Arlington; 23232 Barchet.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
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Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
829. Morse, W.J. 1911. Re: Send soybean varieties to Mr.
Vinall. Letter to Mr. Chas. W. Lee, Arlington Farm, Rosslyn,
Virginia, Jan. 19. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Lee: Enclosed you will find order
for soybean seeds for Mr. Vinall. Will you kindly reserve the
amounts of seeds? Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
830. Morse, W.J. 1911. Re: Send soybean varieties to Mr.
W.A. Orton and Mr. H.A. Allard. Letter to Mr. Chas. W.
Lee, Arlington Farm, Rosslyn, Virginia, Jan. 19. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Lee: Will you kindly send over at the
first opportunity two pounds of soy bean variety 20405 to
Mr. W.A. Orton of the Bureau of Plant Industry. Also send
to Mr. H.A. Allard of Tobacco Investigations two packets of
the soy bean variety 21755, one packet of which was of June
first sowing, the other packet of May 15th sowing. These two
packets, I think, have the date of sowing marked on the label.
“In regard to the large lots of cow peas now at the farm,
I wish you would get the weights of these and send them to
me as soon as possible. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
831. Meyer, Frank N. 1911. Re: Dr. Yamei Kin. Soap made
from the soy bean. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 1188, 1190. Letter of 22 Jan. 1911
from Kashgar, Chinese Turkestan, to David Fairchild of
USDA.
• Summary: “The note from Dr. Yamei Kin is also very
interesting. This Ningpo varnish she speaks about is well
known to us. It comes from a Sumac, Rhus vernicefera, but–
it is extremely poisonous to some people” when it is wet.
After it has thoroughly died, it becomes harmless... “And

soap from the soy bean! Very interesting. There probably
will come a time that soy beans are also given a nobler use in
the United States than mere forage or green manure.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
832. TenEyck, A.M. 1911. Grasses. Kansas Agricultural
Experiment Station, Bulletin No. 175. p. 291-394. Jan. 24.
• Summary: In the section titled “Making hay,” the
subsection on “Annual legumes” (p. 319) states: “Cow-peas
should be cut for hay when the first pods are beginning to
turn yellow. Soy-beans must not be left so long, but are ready
to cut for hay as soon as the pods are well filled. If they are
left until too mature, the leaves drop or shatter in harvesting,
thus decreasing the palatability and the feeding value of the
hay.” Address: Superintendent of Fort Hays Branch Agric.
Exp. Station.
833. Carver, Geo. W. 1911. Re: Research on soja beans
at the Tuskegee Experiment Station. Letter to Booker T.
Washington, Feb. 18. 2 p. Typed, with signature. [1 ref]
• Summary: “I have your note concerning the turning of the
Experiment Station into soya beans and grass. While I think
it is an excellent thing to demonstrate in a large way upon
the Experiment Station the value of the soya bean and the
grasses you mention, one of the grasses you mention is a
favorite one for winter pasture... I think, however, that it is
a mistake to do away with the experimental work; that is, so
long as we have [an] experiment station, we ought to grow
such an important crop as cotton... and especially now in
the most critical time, since the boll weevil will reach us in
a very few years. In fact, we should stand at the forefront in
fighting this pest.
“About five acres ought to be set aside for cotton, corn,
vegetables, and other experimental work, and put all the
other fifteen in soya beans, to be followed by the grasses to
which you refer.”
Note: This is the earliest document seen (Aug. 1996)
that mentions the “boll weevil” in connection with soybeans.
This insect was largely responsible for the rapid growth of
soybeans and peanuts in the South, as a replacement for
cotton, after about 1915. The term “boll weevil” was first
used in English in 1895.
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 4 #1062. Address:
Director, Dep. of Research & Experiment Station, Tuskegee,
Alabama.
834. Morse, W.J. 1911. Re: Send soybean varieties to Mr.
J.P. William & Bro., Heneragoda, Ceylon. Letter to Mr.
R.A. Young [USDA], Feb. 18. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Young: In regard to the varieties of
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soy beans to be sent to Mr. J.P. William & Bro., Heneragoda,
Ceylon, I have selected the following numbers and will send
out at an early date six ounces each of the same.
“No. 17263 Austin. No. 17271 Haberlandt. No. 17278
Hollybrook. No. 17268 Ito San. No. 17852 Peking.
“No. 23232 Barchet. No. 21999 Taha. No. 17267 Hope.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.

has pods six inches or more in length with bean or kidneyshaped seeds and shining instead of hairy leaves. Tests of the
soy bean for soiling purposes at this Station have not been
sufficiently encouraging to warrant its recommendation...
The seed of the soy bean is usually rich in both protein and
fat but the tendency of the pods to snap open and scatter the
seeds as they ripen renders the harvesting of a satisfactory
yield somewhat difficult.”
A table titled “Soy beans” (p. 10) shows for the years
1902-1905 the date of sowing, date of harvesting, amount
eaten per cow daily, and yield per acre (green forage, air dry
substance, and crude protein). The best yields, in 1905, were
(in lb/acre): Green forage 16,604. Air dry substance 3,238.
Crude protein 427. Address: Agricultural Education, Centre
County, Pennsylvania.

835. Gray, Dan T.; Ridgway, J.W.; Eudaly, E.R. 1911. Corn,
soy bean pastures, tankage, cotton seed meal for fattening
hogs. Alabama Agricultural Experiment Station, Bulletin No.
154. p. 41-87. Feb.
• Summary: “This bulletin records a summary of three
years’ work in swine production. When corn was fed alone,
unsatisfactory results were always secured; when corn was
supplemented with a soy bean pasture, satisfactory results
were secured.” When a three-fourths ration of corn was
accompanied by grazing of soy bean pasture, the average
daily gains were raised by 1.329 pounds.
“When nothing was fed except corn, each 100 pound
of pork cost $7.61. When a fourth, a half, and a threefourths ration of corn was fed along with a soy bean pasture,
the same gains were made for $0.85, $1.73, and $2.19,
respectively (corn valued at 70 cents); when the cost of the
pasture ($8.00 an acre) was also charged against the gains,
each 100 pounds of pork was made at an expense of $2.59,
$3.36, and $3.17, respectively.” Address: 1. Animal Industry;
2-3. Asst. in Animal Industry.

837. Mumford, F.B.; Willson, C.A. 1911. Pork production
with forage crops. Missouri Agricultural Experiment Station,
Bulletin No. 95. p. 557-97. Feb. See p. 584-86.
• Summary: The section titled “Soybean forage” (p. 58486) states that two years’ trials were conducted, starting in
September 1909. “Soybeans are a little harder to grow than
cowpeas, but when a good stand is obtained they are more
valuable for hay or foraging purposes. Hogs relish the leaves
of soybeans much better and will make more economical
gains upon them than upon cowpeas.” During 1909 a poor
stand of soybeans was obtained. One table, titled “Soybean
forage, 1909” shows that from Sept. 24 to Oct. 27, 10 hogs
per acre gained a total of 311 lbs. They were fed 1,560 lbs/
day of grain or 5.38 lb per head per day. It took 5.03 lb of
grain to make 1 lb of weight gain. Net profit per acre: $1.94.
During 1910 a good stand of Medium Early Yellow
soybeans was obtained. A second table, titled “Soybean
forage, 1910” shows that from Sept. 13 to Oct. 25, 12 hogs
per acre gained a total of 298 lbs. They were fed 588 lbs/day
of grain or 1.17 lb per head per day. It took 1.97 lb of grain
to make 1 lb of weight gain. Net profit per acre: $10.99.
“Conclusions. 1. The use of forage crops in the
production of pork has been shown in this bulletin to be a
more economical method than full feeding in a dry lot on
heavy grain rations.”
Other crops discussed: Clover, alfalfa, corn, rye grain,
cowpeas, and sorghum. Address: 1. M.S., Director of the
Station, Animal Husbandry, Columbia, Missouri.

836. Mairs, Thomas I. 1911. Some soiling crops for
Pennsylvania. Pennsylvania State College. Agricultural
Experiment Station, Bulletin No. 109. 20 p. Feb. See p. 4,
8-10.
• Summary: A diagram of “Soiling crops” (p. 4) shows that
they can be classified as leguminous or non-leguminous, and
each of these as annual or perennial. Soy beans are an annual
leguminous crop.
A section titled “The soy bean” (p. 8-10, which includes
a large illustration of a “typical soy-bean plant”–including
leaves, pods, roots, and nodules) begins: “The soy bean or
soja bean is often mentioned in connection with cow peas.
The two plants, however are quite different. The soy bean
is an upright grower with a hard, woody stem, which is not
so readily eaten by animals, and short pods with globular
seeds. The cow pea has a more or less recumbent or trailing
stem containing much less fibre than that of the soy bean and

838. USDA Bureau of Plant Industry, Inventory. 1911. Seeds
and plants imported during the period from October 1 to
December 31, 1909. Nos. 26048 to 26470. No. 21. 54 p.
March 17.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“26051-54. From Nanking, China. Presented by Dr.
F.B. Whitmore. Received September 13, 1909. Numbered
October 4, 1909. Seeds of each of the following:
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“26051. Yellow.
“26052. Yellowish green.
“26053. Green.
“26054. Black.” “26156/26160. From Foochow, China.
Presented by Mr. Samuel L. Gracey, American consul.
Received October 25, 1909. Seeds of the following:
“26159-26160.
“26159. Yellow seeded.
“26160. Green seeded.”
“26236-37. From Cedara, Natal, South Africa. Presented
by Mr. E.R. Sawer, director, Division of Agriculture and
Forestry. Received November 12, 1909. Seeds of the
following:
“26236. ‘Mammoth Yellow.’
“26237. ‘Chinese,’ yellow. ‘This is our principal field
crop in the Midlands.’ (Sawer.)” Address: Washington, DC.
839. Wiancko, Alfred T.; Cromer, Clinton O. 1911. Summary
of five years results of cooperative tests of varieties of corn,
wheat, oats, soy beans and cow peas, 1906-1910. Indiana
(Purdue) Agricultural Experiment Station, Bulletin No. 149.
23 p. March. See p. 16-20.
• Summary: The section titled “Results of soy bean variety
tests” (p. 16-20) is summarized in two similar tables. (1)
“Summary of soybean variety tests, 1906-1910, northern
Indiana.” The varieties grown are Ito San, Early Brown,
Hollybrook, and Dwarf Early Yellow. For each is given, each
year, the yield per acre of hay (in lb) and grain (in bushels).
The highest one-year yield of grain was 24.2 bu/acre by
Hollybrook in 1906 and 1907. The highest average yield of
grain over the 5 years was 19.5 bu/acre by Hollybrook.
(2) “Summary of soybean variety tests, 1906-1910,
southern Indiana.” The varieties grown are Ito San, Early
Brown, Hollybrook, and Medium Early Yellow (also called
Mammoth). The highest one-year yield of grain was 16.6 bu/
acre by Hollybrook in 1907. The highest average yield of
grain over the 5 years was 13.7 bu/acre by Ito San.
There follows a detailed description of each variety.
Concerning “Medium Early Yellow–This variety is
misnamed in so far as its being medium early is concerned,
especially with reference to Indiana. For Indiana conditions
it must be classed as late. The name ‘Mammoth’ has also
been applied to it, but its real identity is still doubtful. It is
a tall growing, quite branching variety with relatively fine
stems.” Address: 1. B.S.A., Chief soils and crops; 2. B.S.,
Asst. in crops. Both: Indiana.
840. Morse, W.J. 1911. Re: Soybean varieties for Mr.
Howard Newport. Letter to Mr. R.A. Young [USDA], April
19. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Young: Regarding your
memorandum of April 14 concerning soy bean varieties for
Mr. Howard Newport, I would say that we have none of the
Hankow or Riceland varieties. We have, however, varieties

identical to these except for the color of the seed. We can
send six ounces each of three or four such varieties in place
of those Mr. Newport mentions. Very truly yours,...”
Note: Handwritten by Morse at the lower left of the
Memo are: “17278–Hollybrook. 17852B Peking. 23232
Barchet. 30205 Mammoth.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Seed
Distribution, Bureau of Plant Industry, USDA, Washington,
DC.
841. Morse, W.J. 1911. Re: Substituting soy bean varieties
for the Hollybrook and Mammoth. Letter to Mr. R.A. Young
[USDA], April 25. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Young: Referring to the attached
letter, I am substituting the six following varieties of soy
beans for the Hollybrook and Mammoth:
“No. 17278–Hollybrook. No. 23232–Barchet. No.
25118–Black. No. 25135–Green. No. 25438–Green.
“No. 24675–Black.
“We have sent seed of these varieties to places in the
same latitude as the Maltese Islands and have received very
good reports. This seed was put up by me yesterday morning
and given to Mr. Knight.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
842. USDA Bureau of Plant Industry, Inventory. 1911. Seeds
and plants imported during the period from April 1 to June
30, 1910. Nos. 27481 to 28324. No. 23. 88 p. April 29.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“27498-27501. Grown at Arlington Experimental
Farm, Virginia, season of 1909. Numbered for convenience
in recording distribution, April 14, 1910. Seeds of the
following. Notes by Prof. C.V. Piper:
“27498. ‘Chromium green; late. Grown under temporary
number 0867, from seed found in cowpea No. 23307, from
Peking, China.’
“27499. ‘Straw yellow; very late. Grown under
temporary number 0869, from Mr. W.W. Williams, Ingang,
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Fukien [Fujian], China.’
“27500. ‘Straw yellow; very late. Grown under
temporary number 0888, from Rev. J.M.W. Farnham,
Shanghai, China.’
“27501. ‘Olive yellow; very late. Grown under
temporary number 0889, from Rev. J.M.W. Farnham,
Shanghai, China.’”
“27531/27537. From San Giovannia Teduccio, near
Naples, Italy. Purchased from Messrs. Dammann & Co.
Received April 11, 1910. Seeds of the following:
“27535. Brown.”
“27553/27558. From Choon Chun, Korea. Presented by
Mr. J. Robert Moose. Received April 4, 1910. Seeds of the
following:
“27557. Yellow seeded.”
“27704/27713. From Hankow, China. Presented by Mr.
A. Sugden. Received April 14, 1910.
“27707. Yellow seeded.”
“28048/28058. From Manchuria. Procured by Mr.
Edward C. Parker, agriculturist, Bureau of Agriculture,
Industry and Commerce, Mukden, Manchuria. Received
June 2, 1910. Seeds of the following; descriptive notes by
Mr. Parker:
“28049. Large yellow. ‘White Eyebrow soy bean.
Chinese name, Paimei. A well-known and famous variety of
the soy bean grown over large areas on the alluvial bottom
lands of the Liao Ho River in Manchuria. This seed sample
came from valley lands near Kwangning, 42º north latitude,
where the variety has been commonly grown for several
centuries. Valuable in America as foundation stock for
selecting and breeding improved varieties of oil-producing
seeds.’
“28050. Small yellow. ‘Small, round soybean. Chinese
name, Chinyuan. This variety is grown in Manchuria as far
as 47º north latitude. This seed sample came from a district
northeast of Harbin, Manchuria, 46º north latitude. The beans
of this variety, grown in northern latitude, are highly prized
because of their heavy weight and large percent of oil. This
variety should be especially valuable to plant breeders in the
upper Mississippi Valley.’
“28051. Black. ‘Black curd bean. Chinese name, Heitou.
Commonly grown in central Manchuria. This seed sample
comes from Mukden, Manchuria, 42º north latitude. These
beans are principally used for the production of bean curd.
The beans are soaked, ground into coarse meal, and a filtrate
formed that is coagulated with salt. The coagulated mass
is pressed into a curd with stones. A meal made from these
beans is mixed with corn meal for baking cakes.’”
28052 is Adzuki bean (Phaseolus angularis (Willd)).
“Red bean. Chinese name, Hungchiangtou. Commonly
grown in Central Manchuria for human food.”
28053 is mung bean (Phaseolus radiatus, Lutou) and
28054 is hemp. The latter is grown in large quantities in
Manchuria for the production of fiber. Address: Washington,

DC.
843. USDA Bureau of Plant Industry, Inventory. 1911. Seeds
and plants imported during the period from January 1 to
March 31, 1910. Nos. 26471 to 27480. No. 22. 100 p. May 4.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“26643-26646. From Mukden, Manchuria. Presented
by Mr. Nelson T. Johnson, American vice consul-general
in charge. Received January 21, 1910. Seeds of each of the
following; quoted notes by Mr. Johnson:
“26643. Black, very similar to Cloud, No. 16790. ‘Ho
tou or Hei tou (black bean) as they are known colloquially.
These beans are used solely as food for cattle and horses.’
“26644. Olive brown. ‘Mo shih tou or the Mo shih bean.
This bean is mostly used for cattle feed. They also sometimes
extract the oil and use it for hair tonic.’
“26645. Green, very similar to No. 20854. ‘Ch’ing
tou or green bean. This bean is used to make bean curd, an
article of food much prized by the Chinese; the sprout of this
bean is also much liked.’
“26646. Yellow, very similar to No. 17273. ‘Yüan tou or
Huang tou (yellow bean). This bean forms the staple crop of
Manchuria, and is eaten by the natives in many ways. Oil is
also extracted from them and the residuum forms the bean
cake of commerce which is used so extensively in Japan for
fertilizer.’”
“26839-26840. From Kalgarh, Midnapur [Midnapore],
India. Presented by Mr. A.L. Keenan. Received February 17,
1910. Seeds of the following:
“26839. Large black seeded.
“Small black seeded.”
“26857\26858. From Shanghai, China. Presented by
Rev. J.M.W. Farnham. Received January 31, 1910.
“26858. Yellow”
“27194/27198. From Shanghai, China. Presented by
J.M.W. Farnham. Received March 25, 1910.
“27196-27198.
“27196. Large yellow seeded.
“27197. Large green seeded.
“27198. Black seeded.” Address: Washington, DC.
844. Meyer, Frank N. 1911. Re: Reflections on work as a
USDA plant explorer. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 1279, 1286. Letter of 12 May 1911
from Chugutchak, Mongolia, to David Fairchild of USDA.
• Summary: “As I love this work dearly and am possessed
of a good health to stand the hardships connected with it, as
I possess a fair knowledge of plants and how to propagate
and to ship them, and as I am blessed with a rather good
memory, that enables me to live on accumulated knowledge,
without having access to many books or to have intercourse
with cultured people on the whole, all these things taken
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into consideration, I think I was born for the work I have
been engaged in now and although better salaries and also
easier positions have been offered me these last years,
I have declined them, because I feel this work gives me
greater satisfaction than anything else. It really is a noble
work we are doing, Mr. Fairchild, you in an office among
your fellow men, directing things, I out in the wilds, others
in propagating gardens, some again keeping records, it
is all good work and it all fits into one another. And the
ultimate results farther reaching than perhaps we ourselves
now realize. That dawned upon me when Mr. Scott stated
in Congress that, while the original cost of introduction of
the Durum wheat didn’t exceed $10,000 the present annual
value of this crop alone is estimated to be 30 millions of
dollars and that in the very short period of 10 years. Who
knows what greater marvels may not be found among our
introductions.
“Well, this I consider a valuable letter, because it touches
deeply my own future and the great field of exploration
work, I hope it receives your most careful scrutinizing.
“With kindest of regards, also to all in the office, I
remain, Mr. Fairchild, Yours respectfully, Frank N. Meyer.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
845. Oakley, R.A. 1911. Re: George W. Carver at Tuskegee
Institute desires cooperative forage crop work. Letter to Mr.
W.J. Morse [Bureau of Plant Industry, USDA], May 23. 1 p.
Typed, with initials on letterhead.
• Summary: “Dear Mr. Morse: The Director of the
Experiment Station at Tuskegee Institute, Alabama, is
desirous of taking up some cooperative forage crop work
with us. I have written with regard to the matter and have
sent seed of alfalfa and the Lyon bean. I have indicated that
you would furnish him with some varieties cowpeas and
soy beans if possible. If you can send some seed, address
George W. Carver, Tuskegee Normal and Industrial Institute,
Alabama. I think it will be unnecessary to write him. Yours
very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Acting Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
846. Indiana Farmer. 1911. Soy beans for cattle. 66(22):2,
cols. 3-4. June 3.
• Summary: Purdue University very thoroughly tested
the value of soy beans, and the bulletin issued had a wide
reading. English feeders have also tested this feeding.

Experiments, as affected by feeding with soya cake, were
made in 1910 at the farm of the Midland Agricultural and
Dairy College, Kingston, says the London Times. Two lots
of cows were used for this experiment for eight weeks.
The extra food consisted of 3 pounds of linseed cake or
three pounds of soya cake. Lot 1 received soya cake for
four weeks and lot 2 linseed cake; the conditions were then
reversed. Though the yield of milk per week gave a result in
favor of soya cake, this, however, is not conclusive, as, if one
cow, greatly inferior as a milk producer, had been removed
from the estimates the results given by each feeding stuff
would have been almost identical.
“Fattening qualities: The merits of soya cake as a
feeding stuff have been the subject of various experiments.
The important trials of the Edinburg and East of Scotland
College of Agriculture, conducted at Pilskelly and at
Spencerfield, gave some not quite satisfactory results. In the
first experiments the cattle were divided into three lots, the
extra feeding stuffs being linseed cake, soya cake with 6 per
cent of oil, and a compound cake consisting almost entirely
of soya cake and soya meal. As regards gross profits the
results were in favor of linseed, but the quality of meat of
the third lot was locally valued as worth quite a halfpenny (1
cent) per pound more in the London market.
“Experiment Station Work: At the Spencerfield
experiment the extra feeding stuffs were similar, with the
exception of that of the third lot, where a larger amount of
oil, 11 per cent was present. Results were greatly in favor
of the soya cake, but this was regarded as attributable to the
inferior linseed cake used by mistake.
“The University College of North Wales caused some
experiments to be made in sheep and lambs feeding with
soya cake. Two lots of Welsh mountain lambs were fed
from January to March, the extra rations being one-fourth
pound of soya cake per head in the one case and the same
quantity of linseed cake in the other. The gain in weight was
126 pounds and 154 pounds, respectively, or a difference
of 29 pounds in favor of linseed. The cost of food was 13s.
10d. ($3.66) for the former, at £7 ($34.00) per ton, and 14s.
($4.62) for the latter, at £9 12s. 6d. ($46.84) per ton. The
increase in weight for linseed-fed lambs was, therefor. 23 [?]
per cent over soya bean-fed lambs, and the increase in cost
37 per cent.”
847. Fairmont West Virginian (Fairmont, West Virginia).
1911. Farmers to put in other crops: Experiment station
official discusses destruction of hay crop and its effects. Loss
would settle Virginia debt. June 13. p. 6, col. 4.
• Summary: “Stating that at least half of the hay crop of the
State had been destroyed by the drouth during the month
of May, Director Stewart, of the Experiment station makes
some recommendations for the planting of emergency
crops.”
“The director mentioned this... in order that the attention
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of farmers might be directed to the great loss which the
State has suffered in this way and that they might become
interested in planting and sowing other forage crops and
grain such as millet, cow peas, soy beans, and corn for forage
and late corn and buckwheat for grain.”
“’If every one of the hundred thousand farmers of the
State would sow enough of soy beans, cow peas, or millet to
make an average of five acres per farm they should harvest
something like an average of two tons of cured hay to the
acre, assuming that the season is to be a good one from this
[day] on.’”
848. New Zealand J. of Agriculture. 1911. The soya bean.
2(6):367. June 15.
• Summary: “Among the exhibits from the Tauranga
Experimental Farm was an instructive exhibit in connection
with the Soya bean, which is coming into such prominence
in the Old World by reason of its exceptional value as a
fodder for stock. A growing plant was shown as well as the
beans. Nine varieties are being received from the United
States Department of Agriculture. These will be tested at
Tauranga.”
Note: This is the earliest document seen (July 2008)
concerning the cultivation of soybeans in New Zealand.
849. Young, R.A. 1911. Re: Thanks for sending seeds to
Mr. F.H. Hope. Letter to Mr. W.J. Morse [Bureau of Plant
Industry, USDA], June 17. 1 p. Typed, with initials (carbon
copy).
• Summary: “Dear Mr. Morse: Your memorandum of June
16 has been received, and I wish to thank you heartily for
your attention to my request for seeds of soy beans, cow peas
and sorghum for Mr. F.H. Hope.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Acting Agrostologist, Bureau of
Plant Industry, USDA, Washington, DC.
850. Farmers’ Bulletin (USDA). 1911. Experiment station
work, LXIV. No. 457. 24 p. July 10. See p. 18. [1 ref]
• Summary: The section titled “Early spring lambs in the
South” is a summary of three bulletins from Alabama,
Missouri, and Tennessee. Page 18 states: “Although many
southern farmers feed nothing but cottonseed meal and
hulls to the ewes, others avoid cottonseed and its products,
claiming that they cause blindness, dizziness, and sometimes
death. To test this point the old flock was divided into two
lots, one of which was fed upon soy-bean hay alone and
the other upon cottonseed meal and hulls. No bad results
are reported from either feed. Both lots of ewes came to the

lambing period in excellent health and spirit, but those fed on
cottonseed meal seemed more alert and spirited than the soybean lot. Notwithstanding these favorable results in feeding
cottonseed meal, some caution is necessary in feeding it.
Recent investigations by Dr. Crawford, of the Department
of Agriculture, indicate that cottonseed meal contains a salt
of pyrophosphoric acid, which may cause serious trouble.
Probably some kinds of cottonseed contain this poisonous
matter in larger amounts than others, which may account for
the fact that some feeders have had trouble and some have
not.”
“The daily feed eaten by each ewe was 0.5 pound of
cottonseed meal and 1.3 pounds of cottonseed hulls, costing
30 cents per month per ewe for this lot, and 1.9 pounds per
day of soy-bean hay, costing 35 cents per month, per ewe.
The total gains per ewe for 106 days were 1.8 pounds for the
cottonseed lot and 1.6 pounds for those fed on soy-bean hay.
The animals averaged about 95 pounds in weight.” Address:
Washington, DC.
851. Taylor, Wm. A. 1911. Re: Memorandum for heads of
offices. Value of USDA work. Letter to Heads of Offices,
Bureau of Plant Industry, USDA, Washington, DC, July 17. 2
p. Typed, without signature (carbon copy).
• Summary: “The Secretary [of Agriculture] desires to
complete at the earliest possible moment a ‘Summary of the
estimated value of the Department of the Agriculture to the
general public,’ such as was included in the so-called ‘Utility
Statement’ which appeared as a part of the printed Littlefield
report made by the Committee on Expenditures in the
Department of Agriculture in 1907. A copy of this is attached
here-with. Will you kindly note the items that relate to the
work of your office and prepare a memorandum showing any
additional features of your work that should be included to
bring the statement down to date.”
The accompanying page itemizes contributions worth a
total of $29 million. The three largest were: (1) Value of last
year’s crop of durum wheat, introduced by the Department:
$25,000,000. (2) Peach leaf curl–Annual saving resulting
from spraying as recommended by the Bureau: $1,000,000.
(3) Pear blight–Method of control introduced by the Bureau:
$1,000,000.
Also [related to soy beans]: 18,000 cultures of nitrogenfixing bacteria distributed for the year 1906, estimated cash
returns: $200,000. Note: Commercial cultures were not yet
considered reliable.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Chief, Bureau of Plant
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Industry, USDA, Washington, DC.
852. Meyer, Frank N. 1911. Re: Soybean cake and oil. In:
Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled by
Bureau of Plant Introduction, USDA. 2444 p. See p. 1402,
1405. Letter of 22 July 1911 from Omsk, Siberia, to David
Fairchild of USDA.
• Summary: “I see you obtained some good soy beans from
Mr. E.C. Parker in Mukden [Manchuria]. In connection
therewith I enclose a clipping from the ‘Peterburger Herald’
in which it is stated that in one case the butter coming from
cows fed with soybean cake had a decided oil taste. Please
turn this clipping over to the specialist in charge of these
problems. I also read somewhere that in Marseilles [France]
they have made some very good soap from soybean oil.”
A subsequent letter of 21 Aug. 1911 (p. 1424) states:
“I am also enclosing a number of clippings. Some are quite
interesting, although old in years. There is one on Soy bean
oil manufacture in Odessa [Ukraine], for the specialist on soy
beans” [William Morse].
Note: This is the earliest English-language document
seen (Aug. 2016) that contains the term “soybean oil.” But it
is a letter written by a man whose native tongue is Dutch, not
English–although he speaks and writes good English.
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
853. Morse, W.J. 1911. Re: Report on trip to Monetta, South
Carolina. Letter to Mr. R.A. Oakley, USDA, Washington,
DC, Aug. 15. 3 p. Handwritten, with signature on hotel
letterhead.
• Summary: “My dear Oakley: Spent Monday with Mr.
Jos. [Joseph] M. Johnson at Monetta [South Carolina]
and thought I would write you concerning the condition
of our experiments there. You will no doubt recall that
soybeans grown previously at Monetta were failures and an
examination of the plant roots gave no evidence of tubercles.
The plants last year reached a height of about 16 inches. In
sending seed of the best soy beans, that is those found most
resistant to wilt and root-knot [nematodes] last year, soil
was sent from the soybean plat at Arlington Farm [Virginia].
The soy beans this year at Monetta are excellent. The plants
of the two best varieties are three feet high. The plants are
vigorous, have an abundant growth and a very extensive root
system. The roots are covered with nodules of all sizes, some
as large as a small-sized marble. Not a variety is less than
two feet high. A very striking contrast to the previous year.
“The other crops are doing fairly well, except the adzuki
beans. The wilt has played havoc with the adzuki and mung
beans. As yet there has been very little wilt in the soys and
no evidence of root-knot.” “With best wishes,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: The Albion [hotel], S.J.
Newcombe managing director, Augusta, Georgia.
854. Westgate, J.M.; Hillman, F.H. 1911. Red clover.
Farmers’ Bulletin (USDA) No. 455. 48 p. Aug. 18. See p. 29.
• Summary: In the section titled “Red clover in rotations,”
the subsection on “Rotations containing cowpeas or soy
beans preceding wheat and clover” (p. 29) states: “In
sections where cowpeas and soy beans are successfully
produced it is sometimes the practice to introduce one of
these coarse legumes immediately preceding the wheat crop.
The vines are either cut in time to have the ground ready
for fall seeding or the entire pea or bean crop is rolled down
and then cross-disked. The accumulation of the cowpea or
soy bean stems and leaves on and near the surface serves
as a mulch which acts very beneficially on the clover. The
practice of turning the entire crop of both pods and vines
back to the soil, however, is somewhat wasteful and it is
better to pasture the pods off with hogs. This method allows
only the vines to go back to the soil, thus giving the same
results as regards the crop of clover besides converting a
portion of the crop into pork.” Address: 1. Agronomist in
Charge of Clover Investigations; 2. Asst. Botanist. Both:
Bureau of Plant Industry.
855. Morse, W.J. 1911. Re: Report on travels. Letter to R.A.
Oakley, Forage Crop Investigations, Washington, DC, Aug.
22. 4 p. Handwritten, with signature on hotel letterhead.
• Summary: “My dear Oakley:...” Morse says he plans to
visit the state experiment stations in North Carolina, then
Urbana, Illinois, then Lafayette, Indiana [Purdue]. He can
get more information on crops this way than by visiting
farmers. “This was the case at the Florida and Alabama
stations... I think I gathered quite a little valuable information
on soybeans and cowpeas in addition to other forage crops.”
Mentions Prof. Duggar.
“The soybean question in Florida, I think, is much the
same as that of South Carolina, namely, that of inoculation.
In Alabama soybeans make an excellent growth and should
prove an excellent forage crop for that state.”
Note: This is the earliest letter seen (Aug. 2011)
concerning travel plans written by William Morse. However
his earliest trip behalf of soybeans was apparently to Florida
and Alabama.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder #1–Morse, W.J.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Southern [hotel], Mrs. J.H.
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Day, Proprietress, Jackson, Tennessee.
856. Lipman, Jacob G.; Brown, P.E.; Owen, I.L. 1911.
The availability of nitrogenous materials as measured by
ammonification. Zentralblatt fuer Bakteriologie. Series 2.
31(1/4):49-85. Aug. 23. [Eng]
• Summary: One section of this article is titled “The
Ammonification of Substances of Vegetable Origin.” 3
gm of ground soy beans (containing 5.93% nitrogen) were
mixed with soil. The total nitrogen in the material was
179.9 mg. After 7 days of decomposition by ammonifying
bacteria, 70.8 gm of ammonia nitrogen was found. 39.79%
of the nitrogen from the ground soy beans was recovered
as ammonia. Address: Soil Lab., New Jersey Agric. Exp.
Station, New Brunswick, New Jersey.
857. Piper, Charles V. 1911. Forage crops and forage
conditions in the Philippines. Philippine Agricultural Review
4(8):394-428. Aug. See p. 400, 407.
• Summary: “Soybeans are not a native crop in the
Philippines, but several varieties have been tried at different
times with fair success. During the present season the
‘Acme’ variety was sown in March at Alabang and Lamao.
The plants grew normally in every way but are 1/3 smaller
than plants of the same variety in Virginia. Further testing
should be carried on with this crop, especially the varieties
from southern China, Java, and India. At the present time
they can not be recommended for general culture.”
Also mentions chufas (p. 400, 408, 428), adsuki bean
(Phaseolus angularis) (p. 409, 428), and mayuen (Coix
lachryma-jobi var. mayuen) (p. 402, 428). Address: USDA,
Washington, DC.
858. Clifton, E. 1911. The soya bean. New Zealand J. of
Agriculture 3(3):219. Sept. 15.
• Summary: “The Department [of Agriculture] secured
a small quantity of seed of this plant. It was received
somewhat late in the season, but the experience gained
encourages further trials. For that purpose a supply has been
obtained for the coming season. Small quantities can be
furnished to a limited number of applicants for experimental
plots. The cultivation should be similar to that extended to
French beans...
At Tauranga seed sown on the 17th December [1910]
was harvested in May [1911]. The general yield of beans
was estimated at 960 lb/acre, however rich land gave a yield
of 1,450 lb. per acre. On a part where the land was rich the
yield was estimated to be 1,450 lb. per acre. There is every
expectation that the crop would have been far heavier if the
seed had been available for sowing in October.
859. Krauss, F.G. 1911. Leguminous crops for Hawaii.
Hawaii Agricultural Experiment Station, Bulletin No. 23. 31
p. Sept. 20. See p. 23-27, 30.

• Summary: “Soy bean (Glycine hispida): While possessing
most of the good qualities common to other leguminous
forage plants, the great diversity of type to be found in the
soy bean adapts it to many uses and conditions unsuited to
other legumes.”
“Among its most important uses is that for culinary
purposes especially in the manufacture of the Japanese
products (soy and miso). These products are imported into
Hawaii from Japan in large quantities, but their manufacture
is being rapidly extended in Hawaii. This has created quite
a demand for the bean locally. At present two and one-half
million pounds of the bean are being imported into Hawaii
annually. The average cost is about $3 per hundred pounds
landed in Honolulu and the beans sell for $3.25 to $3.40 per
hundred pounds. The Japanese coffee growers in the Kona
district in Hawaii have been growing the bean as an intercrop
for years. The total production is said to be about 200,000
pounds per annum. It will thus been seen that the immediate
local demand is very far from being supplied at present.”
Note 1. This is the earliest document seen (Jan. 2005)
that gives soybean production or area statistics for part or all
of the United States (Hawaii).
Note 2. By about 1904 or 1905 the Yamajo Soy Co. was
growing and using soybeans it had introduced into Kona
and grown (at very low cost) among the rows of coffee trees
(Hawaiian Star. 1905. Dec. 23. p. 1, 5).
“The yield of seed obtained by the station from small
experimental plantings ranges from 600 to 1,000 pounds per
acre for the dwarf early maturing varieties, and about twice
that amount from the medium late and medium tall sorts.”
“The following list has been selected from about 100
varieties tested by the station. It is believed to include
the best sorts for each of the several purposes for which
the soy bean is especially recommended. In the case of
culinary varieties, both quality and yield of seed have been
considered. The soy and miso manufacturers demand a large,
hard, light colored seed, with a thin skin, and the writer is
indebted to Mr. N. Yamakami, manager of the Hawaiian
Soy Co., for his assistance in selecting varieties according to
these qualities.
“Under Group I has been collected the best culinary
varieties. These are usually found among the dwarf, early
maturing sorts, qualities which make them well suited
for intercultures, short rotations, and catch crops. Group
II contains the heaviest seeding sorts irrespective of their
culinary qualities. These varieties are especially well suited
for growing as grain for cattle feeding. Group III contains
the rankest growing sorts. These supply the maximum yields
of both forage and grain, which makes them especially
valuable for fodder and green manuring.” Two photos
show two types of soy bean plants: (Fig. 1) Three dwarf
types (culinary varieties). (Fig. 2) Three intermediate types
(general purpose varieties). These are accompanied by a list
of the soybean names in the 3 groups with SPI numbers and
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basic characteristics. The six culinary varieties in Group I
include Hollybrook, Manhattan, Swan, Elton, and Acme.
The four culinary and grain varieties in Group II include
Acme, Edward (“Mr. Yamakami, of the Hawaiian Soy Co.,
pronounces this the largest seeded yellow soybean he has
ever seen and considers it a very desirable variety for the
production of miso and other Japanese food products”), Ito
San, and Ruralnook. The two forage varieties in Group III
(tall, rank-growing, and best suited for green manuring) are
Riceland and Barchet.
Another photo (Plate VIII) shows “Seeds of leguminous
plants described in this bulletin, natural size–including three
colors and sizes of soy beans.
Note 2. This is the earliest English-language document
seen (June 2005) that uses the word “intercrop” (or
“intercropped” or “intercropping”) in connection with
soybeans.
860. Abel, Mary Hinman. 1911. Beans, peas, and other
legumes as food. Farmers’ Bulletin (USDA) No. 121. 38 p.
See p. 11-13, 17-20, 35-36. Revised Nov. 15, 1906. Reprint,
Sept. 30, 1911. [1 ref]
• Summary: This is a reprint of the 1906 revised edition.
The information about soy is unchanged. On pages 17-18 is
a section titled “The peanut” (Arachis hypogæa). On pages
35-36 is a section titled “Peanuts and peanut preparations”
which includes a subsection titled “Peanut butter.–The
roasted peanut ground to an oily meal has somewhat the
consistency of butter and is now marketed under the name
of peanut butter. Salt is perhaps quite generally added during
the process of manufacture. Water is also sometimes added–
usually before serving. Peanut butter is used like other butter
to spread on bread, for the making of sandwiches, and in the
preparation of a number of made dishes. Many persons like
its flavor when it is fresh and of good quality, and it seems
fair to say that the use of this and other sorts of nut butter
is growing. As regards composition, peanut butter, which is
essentially the ground roasted peanut, contains more protein
and less fat than ordinary butter. Little is known regarding
the digestibility of peanut butter, but the fine grinding would
naturally seem to be of an advantage. Judged by Jaffa’s
experiments with a ration containing peanuts, it would be
well digested. (See p. 26)
“Peanut oil.- At present the American peanut crop is
not large enough to more than supply the roaster and the
confectioner, hence the expressing of oil from the peanut has
never become established here, but in Europe large quantities
of the African-raised nuts are used for this purpose. The
shelled nuts contain from 30 to 50 per cent. of oil. The oil
is said to be of fairly good flavor, but inferior to olive oil. In
1899 some 80,000 tons of the nuts were used in Marseille
alone for oil making. The unhusked nuts are passed between
a pair of rapidly revolving grooved rollers and the shells and
red inner skins are then removed by a winnowing process

with the use of air currents and oscillating sieves. The
cleaned kernels are ground and enveloped in fibrous mats
and pressed to extract the oil.
“According to Brannt, “the first cold pressure yields
16 to 18 per cent of very fine table oil. The residue is then
broken up, moistened with water, and again cold pressed,
yielding 7 to 8 per cent of more or less valuable oil, used for
table purposes and burning. The residue from this is heated
and then pressed, giving 7 to 8 per cent more oil, unfit for
table use, but used for soap and lubricating.” The grades of
oil are sold as salad oil alone or mixed with olive oil.
“Peanut cake.- When the oil has been pressed from the
ground nut, the mass remaining, called oil cake, is used for
fattening. Some experiments have also been made as to its
food value for human beings. Containing, as it does, 47 per
cent of protein and 9 per cent of fat and starch, and costing
about 5 cents a pound, this attracted the attention of German
scientists. The oil cake broken up and cooked a long time in
water and eaten as a soup or porridge in a hospital. Most of
those who tried it ate it with apparent relish, not once only,
but again and again. No effort have been made to ascertain to
what extent it was digested, and the use of the cake does not
seem to have passed the experimental stage.”
861. Dietrich, William. 1911. Additional facts in swine
feeding with special reference to developing swine for
breeding purposes. Illinois Agricultural Experiment Station,
Circular No. 153. 4 p. Sept.
• Summary: The diets of “breeding pigs” and “market pigs”
are different. Pigs intended for breeding purposes should be
fed a ration of corn, soy beans (seed), skim-milk, and water
from age 2-8 months. The amount of soy beans per 100
pounds of live weight per day ranges from 0.4 to 0.7 lb. This
is for dry lot feeding. If pigs are on pasture, these quantities
should be somewhat reduced. Address: Asst. Chief in Swine
Husbandry.
862. Christie, G.I. 1911. Methods of soil conservation.
Angola Herald (Angola, Indiana). Nov. 22. p. 2.
• Summary: “’Conservation as it applies to soil fertility,’ was
the general theme discussed in an address before the Indiana
Conservation Congress at Indianapolis, Ind., on October
28 by G.I. Christie, superintendent of Purdue University’s
department of agricultural extension.”
“More legumes are needed: Professor Christie believes
that farmers should grow legumes. They are valuable both as
soil improvers and stock foods, finding an important place
in the rations of most farm stock. They add nitrogen and
organic matter to the soil, and experiments on the Purdue
plats show the soy beans and cow peas to be valuable as
cover crops on wheat stubble land.”
“Clover should form part of the crop rotation, but if this
crop fails, the soy beans and cow peas will prove valuable
substitutes.” Address: Superintendent of Agricultural
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Extension, Purdue Univ.
863. Barrett, O.W. 1911. Rice ally crops. Philippine
Agricultural Review 4(11):592-98. Nov. See p. 594-96. [1
ref]
• Summary: The section titled “Soybeans” (p. 594-96)
begins: “Probably every tourist who has visited any of the
cities of Japan or China has noticed in the markets these
peculiar blocks of a grayish white, jelly-like substance
and wondered whether they were really good to eat, but
comparatively few have ever tried there the three or four
varieties of vegetable ‘cheese’ prepared from the soybean*.”
*Footnote: A 3/4 page footnote, extracted from USDA
Farmers’ Bulletin No. 58 by Langworthy, discusses five
preparations commonly made in Japan from the soybean:
natto, tofu or bean cheese (eaten in the fresh state or frozen),
miso, yuba, and shoyu.
“Experts in threpsology, the new science of nutrition,
seem to be in accord on the fact that in dietary matters
two kinds of food are at least four times as good as one...
Recently the European food experts have realized the high
nutritious value of the soybean and a factory has been
established near Paris [by Li Yu-ying] for the manufacture of
various food products from this wonderful seed.”
“Now is the time for the Philippine Agriculturist to take
up soybean culture in earnest, and to develop it in the same
way, even if not to the same degree, as our neighbors across
the way have been doing for centuries. The fact that there
are practically no seeds of this valuable crop at the present in
the Philippines is a sad commentary on the progressiveness
of the Philippine farmer; but it is never too late to learn”
(p. 596). Address: Chief of the Div. of Experiment Stations,
Philippines.
864. J. of the New Zealand Department of Agriculture. 1911.
The soya bean. Its possibilities in commerce. 3(6):487-88.
Dec. 15. [1 ref]
• Summary: “In a recent communication to the Department,
the High Commissioner in London conveys much interesting
information of the soya-bean industry. This bean, which is
taking a commanding position in the Old World [Europe]
as a food for stock, has not yet been tested on a commercial
scale in this part of the world; but added interest is being
attached to it with the growing appreciation of the need of
better feeding of our live-stock. The department is testing
a number of varieties of soya bean received from the
United States Department of Agriculture at the Tauranga
Experimental Farm...”
The report notes that from Dalny (in Manchuria) and
Vladivostok (in Russia) large quantities of soya beans are
shipped to the United Kingdom. Small consignments of
the bean and oil are received from Japan. “’These beans
contain from 17 to 18 per cent. of oil, which is pressed out
by ordinary crushers or extracted by the solvent extraction

process. Originally the oil was used for soap-making but now
it is used not only for this purpose, but much more largely for
replacing linseed-oil. It is also used for lubricating, burning,
and for edible The residue, after the oil has been extracted,
is now well recognized as being one of the best foodstuffs
for cattle. It is exceedingly rich in albuminoids in a readily
digestible form. The opinion is expressed that in time this
residue will come to be used as human food.”
Note: This is the earliest English-language document
seen (Aug. 2016) that uses the term “solvent extraction” in
connection with the commercial crushing of soybeans to give
oil and meal.
“’The greater quantity of the soya-bean supply is
shipped direct to this country, is crushed either in Hull or
Liverpool, and large quantities of the oil are shipped to the
[European] Continent. I am informed that bean-oil, without
the aid of driers of some kind, will not dry hard...
“’Experiments have been made in many countries
to grow soya beans and apparently some of these
experiments have been perfectly successful, as the Hull
Oil-manufacturing Company have received samples grown
within 200 miles of Calcutta, and the bean is now offered in
small quantities from South Russia. Experiments are being
made in Rhodesia, Canada, South America, and other places
within the wheat and cotton belts.’” Address: New Zealand.
865. Young, R.A. 1911. Re: Soy beans sent to Kamerunga
State Nursery, Australia. Letter to Mr. W.J. Morse [Bureau
of Plant Industry, USDA], Dec. 22. 1 p. Handwritten, with
signature on letterhead.
• Summary: “Dear Mr. Morse: Please note this letter of Oct.
17, from the Kamerunga State Nursery, re soy-beans sent
them. Can you supply samples of seed grown in very hot
localities?”
Morse replied to Young on Dec. 27 (typed with signature
on USDA BPI Forage Crop Investigations letterhead): “As
our supply of 1911 seed is now on hand, I will be able to
supply you with a number of varieties that no doubt will
prove of promise.
“Referring to the letter of October 19th to Mr. Fairchild
concerning the poor growth of the varieties of soybeans, it
might be that this was due to lack of inoculation. It might be
well to send a small amount of inoculated soul along with the
variety. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Foreign Seed and Plant
Introduction, Bureau of Plant Industry, USDA [Washington,
DC].
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866. Hartwell, Burt L.; Pember, F.R. 1911. The gain in
nitrogen during a five-year pot experiment with different
legumes. Rhode Island Agricultural Experiment Station,
Bulletin No. 147. 14 p. Dec.
• Summary: “The ability of legumes to secure nitrogen
from the air is now so generally recognized that progressive
farmers avail themselves of every opportunity to grow such
crops whenever the accumulation or maintenance of nitrogen
is of importance.” Yet relatively few experiments have been
conducted “showing the actual amount of gain in nitrogen
which results when different legumes are grown in ordinary
soil” (p. 3).
“This bulletin contains the details of a five-year
experiment in pots 12 inches in diameter, to ascertain the
amount of nitrogen secured from the air, whether through
the influence of nodule bacteria or of other micro-organisms,
during the growth of legumes in a light gravelly soil, without
the addition of nitrogenous manure but with optimum
amounts of other manures” (p. 13).
The legumes used in the experiment were cowpea,
soy bean (Glycine hispida, Maxim), white-podded adzuki
bean (Phaseolus angularis, Willd.), and crimson clover.
Examination of the roots revealed the presence of nematodes,
which injured the clover and vetch, but not the soy bean
or cowpea plants. Detailed tables (p. 8 and 11) show the
changing amounts of nitrogen in the plants and soil, and the
gain in nitrogen for each pot during the 5 years.
“The large amount of nitrogen secured from the air
during this experiment, should still further impress the
farmer with the desirability of attempting to introduce into
his rotations such legumes as cowpea and soy bean” (p. 14).
Address: 1. Ph.D., Chemistry (in charge of experiments in
plant physiology); 2. M.Sc., Asst., Plant Physiology.
867. Lyon, H.L. 1911. Some local problems in green soiling
with additional notes on bean varieties. Hawaiian Planters’
Record 5:200-10. June/Dec. See p. 210.
• Summary: “In the Planters’ Record for July, 1910, notes
were given on the relative values of twenty-four varieties of
leguminous plants which had been grown at the Experiment
Station. In that article it was stated that eighty varieties
had been planted at the Pathology Plot on May 27. Among
these eighty varieties four of those previously planted were
included for the sake of comparison, so that in this second
planting there were only seventy-six new varieties. In later
plantings at the Experiment Station fourteen more varieties
were added to our list, so that during the year 1910 one
hundred and fourteen distinct varieties were actually grown
under observation.”
“The first serious factor to show itself was in the form
of a root disease caused by a fungus, Fusarium. Among the
first twenty-four varieties planted this disease confined itself
almost entirely to the lupines; but in the later tests it appeared
on many species belonging to several different genera, thus

making it evident that it would prove to be a general and
ever present pest. The Fusariums are soil fungi of worldwide distribution, and strains can be isolated from almost
any plant-sustaining soil. They seem to be able to maintain
themselves indefinitely on decaying vegetable matter, but
when opportunities offer they may become parasitic on
living plants. They attack the roots and underground portion
of the stem, destroying these and thus cutting off the water
supply of the aerial members. The first outward symptom of
disease to be noted is a drooping and wilting of the leaves
as the root system fails to furnish the required amount of
water. As the disease progresses the aerial members may
dry up completely, or if the atmosphere is sufficiently damp
the fungus may invade the epigeal stem and leaves causing
the decay of the entire plant. Many species and varieties of
cultivated plants are subject to a Fusarium-disease...”
A photo (Fig. 1) shows “The white lupine suffering from
a ‘wilt’ disease caused by a Fusarium.
Note: This is the earliest document seen (Feb. 2017) that
mentions Fusarium.
Page 202: “The second adverse factor demanding
attention is the common gall-producing nematode,
Heterodera radicicola. Many of the varieties tested seem to
furnish a very congenial habit for this troublesome eel-worm.
It flourishes to such a remarkable extent in the roots of some
varieties that had the plants been allowed to remain long in
the soil the nematode population of the ground would have
been so amplified as to jeopardize the very existence of any
crop that might follow.
“As in the case of the Fusarium, the question may well
be raised: Where did these eel-worms come from, seeing
that the land had been devoted exclusively to sugar cane
for several years previous to the planting of the beans. As
the worms were certainly not introduced with the seed, they
must have been in the soil; and being in the soil, they must
have subsisted on the roots of the former crop which was
cane. We are unable to say at the present time just how much
damage to sugar cane this nematode is capable of causing,
but it cannot be considered as only slight.
“Typical nematode galls have been found repeatedly on
cane roots and recently Mr. Larsen found them to be very
abundant on the roots of Caledonia cane over a considerable
area on one plantation. He sent a large number of the
affected roots to the Experiment Station where they were
sectioned and examined microscopically. In addition to the
nematodes which were abundant in the galls, the mycelium
and chlamydospores of the Red Rot fungus (Colletotrichum
falcatum) were found in the tissue. These worms, therefore,
bring injury to the cane plants; not only directly by feeding
on and distorting the roots, but also by affording easy
entrance to the roots through their punctures and softening
tumors for parasitic fungi. It is therefore evident that before
accepting any leguminous plants for green soiling purposes
on our cane lands we should first determine their degree of
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resistance to the attacks of Heterodera, not only that we may
get good crops of legumes, but so that we shall not unduly
encourage the multiplication of the nematodes in the soil.
“A third objectionable factor appeared in the form of
aphids, or plant lice, which descended upon some of the
legumes and multiplied so rapidly as to completely cover
their foliage in a very few days. The lice were very selective
attacking certain varieties only and apparently avoiding the
others.”
Page 210: “Soy Beans. Glycine hispida. As yet we can
offer no conclusions in regard to the value of soy beans. The
seed thus far obtained has not germinated well. Four varieties
have been planted at different times and one, the Acme, gave
fairly good results. Our specimens were two to three feet
tall, but rather slender in habit. They were quite free from
wilt and root galls, and well supplied with perfect bacterial
nodules.
“Peanut. Arachis hypogea. The peanut has been highly
recommended as a green soiling crop because the plants
always contain a high per cent. of nitrogen. We tried four
of the best varieties, and although they grew well, they
gave only a small amount of vegetable matter. As bulk in
organic matter is of more importance to us than a high per
cent. nitrogen content, we can better employ varieties which
naturally produce a heavier foliage than that of the peanut.
“San Hemp, Crotolaria juncea. In November two
varieties of San hemp were received from correspondents in
India. These have been grown to maturity once...” Address:
Hawaii.
868. Russell, H.L. 1911. Report of the director: 1910-1911.
Wisconsin Agricultural Experiment Station, Bulletin No. 218.
78 p. Dec. See p. 14-16, 18-19, 38.
• Summary: The section titled “Soil management
investigations” begins (p. 14): The results of soil building
treatment on poor sandy soils, tried on the Soils experimental
field at Sparta [Wisconsin], in charge of Mr. Ullsperger, have
been favorable this year. By the use of commercial fertilizers
(phosphate and potash) a crop of serradella was produced in
1910 which supplied the fertility for a 45-bushel crop of corn
in 1911, while the yield of corn following medium red clover
on land similarly treated was only 30 bushels per acre. For
this type of barren land that is too poor to allow a good catch
of clover, annual legumes such as serradella, cowpeas, and
soy beans seem better adapted, and the turning under of such
crops gives the necessary nitrogen and humus foundation to
such soils.”
The section on “Improvement of farm crops” begins (p.
15): “For several years the soy bean has been under treatment
by the Agronomy department to adapt more perfectly this
important legume to Wisconsin conditions. This plant is
of much value both for forage and seed purposes, and is
of service in building up light soils. The attempt has been
made to secure a more uniform, high-yielding plant. The

variation in yield on the station farm last season ranged from
30 to over 400 pods per plant, while plantings from the high
yielders this year show a higher average with more uniform
yields from individual plants.
“With the decline of flax culture, paint manufacturers
have experienced considerable difficulty in securing linseed
oil. As soy beans contain 16 to 18 per cent of a semi-drying
oil, Prof. R.A. Moore has attempted to utilize soy bean oil
for this purpose. Five hundred bushels of beans have been
grown this year for an experiment with one of the leading
paint companies to study the value of this oil.”
Continuing near the bottom of p. 16: “Tests with soy
beans at Spooner and Ellis Junction stations in which an
improved strain of the Early Black variety was used that was
developed at the Iron River station, indicate the adaptability
of this variety for seed production in Northern Wisconsin.
Soy beans seem to be of great value for the sandy soils of
this section, particularly in dry seasons. On new breaking
they give a valuable crop of hay or grain the season when
sown.
The section titled “Soil inoculation for legumes” (p. 1819) states: “Trials have been carried on during the past eight
years by the Agronomy department to determine the value
of commercial bacterial cultures for the inoculation of soils
for legume production. Nitragin, Farmogerm, Hiles Nitrogen
Producer, and bacteria-laden soil from plots on which
different varieties of legumes had previously developed,
have been tested for alfalfa, field peas, navy beans, red
clover, soy beans, and sweet clover.
“Experience with these cultures has shown that
while in some instances satisfactory inoculation has been
secured, they are frequently unreliable, and fail to produce
nodules upon the roots (of the respective legumes), while
inoculation with infected soil has been uniformly successful.
These field trials indicate that success in growing legumes
can be secured without the necessity of inoculation with
cultures that are more or less of an expense.” The section
on “Demonstration work at northern substations” states
(p. 38): “Experiments are therefore in progress which are
designed to show the effect of different methods of soil and
crop treatment. Trials have been conducted with legumes,
such as alfalfa and soy beans, which indicate the necessity
of inoculation of the soil in order to secure the best results.
Rotation experiments, fertilizer trials with phosphate and
other fertilizers, and the influence of various methods of
drainage, including both tile and surface drainage, have been
inaugurated.” Address: Director of the Station, Madison,
Wisconsin.
869. King, F.H. (Franklin Hiram). 1911. Farmers of forty
centuries, or permanent agriculture in China, Korea and
Japan. Madison, Wisconsin: Mrs. F.H. King. ix + 441 p.
Preface by Dr. L.H. Bailey. Portrait. Illust. Index. 20 cm.
Reprinted in 1927 by Harcourt & Brace (NY, 379 p.).
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Facsimile reprint by Rodale Press, 1972.
• Summary: A superb, classic work which Wendell Berry
called “one of the richest sources of information about
peasant agriculture... one of the pioneer books of organic
farming.” Dr. Franklin Hiram King (lived 1848-1911; his
portrait photo faces the title page) was former chief of
USDA’s Division of Soil Management. This is his journal,
filled with many fine photos, of a voyage in the early
1900s through coastal China, Korea, and Japan. King was
impressed by the productivity and efficiency of Chinese
agriculture, and the strength and hardiness of the people.
In Japan: “How the fields are crowded with crops and all
the land is made to do full duty... even the narrow dividing
ridges but a foot wide, which retain the water on the rice
paddies, are bearing a heavy crop of soy beans” (p. 31, photo
p. 33).
In China, in printing blue on white cotton calico cloth,
a thick paste of lime and freshly-ground soy bean flour was
used. A stencil was placed on top of the cloth. “The paste
was then deftly spread with a paddle over the surface and
thus upon the cloth beneath wherever exposed through the
openings in the stencil... The paste is permitted to dry upon
the cloth and then the bolt has been dipped into the blue
dye the portions protected by the paste remain white. In
this simple manner the printing of calico has been done for
centuries” (p. 122-23). A photo (p. 123) shows a stone mill,
pulled by a blindfolded donkey, “in common use for grinding
beans and various kinds of grain.”
“Sprouted beans and peas of many kinds and the sprouts
of other vegetables, such as onions, are very generally seen
in the markets of both China and Japan, at least during the

late winter and early spring,...” (p. 134).
In a section titled “Economy of Vegetable Diet” (p. 13435) the author notes that these people “are vegetarians to a
far higher degree than are most western nations, and the high
maintenance efficiency of the agriculture of China, Korea,
and Japan is in great measure rendered possible by the
adoption of a diet so largely vegetarian.” From every 100 lb
of dry substance (feed) eaten by various kinds of livestock,
only 4 pounds of flesh is returned for human food from
cattle, only 5 lb from sheep and 11 lb from swine. “In view
of these relations, only recently established as scientific facts
by rigid research, it is remarkable that these very ancient
people came long ago to discard cattle as milk and meat
producers; to use sheep more for their pelts and wool than for
food; while swine are the one kind of the three classes which
they did retain in the role of middleman as transformers of
coarse substances into human food.”
Pages 145-48 describe how cotton seed is crushed and
pressed to make cotton seed oil and cotton seed cake–one
of the most common family industries in China. Page 226
notes that small farmers in Shantung province grow wheat,
barley, large and small millet, sweet potatoes and soy beans
or peanuts. Shelled peanuts are sold in gunny sacks. Pages
256-57 give a similar description for soy beans and peanuts
used to make oil and cakes in Shantung, China, with a photo
(p. 256) of the large stone mill. The “bean and peanut cakes,”
also used for fertilizer in Japan and China, are about 18
inches in diameter and 3-4 inches thick.
The section titled “Rotation of Crops” (p. 309) states
of Nara, Japan: “To secure green manure for fertilizing, soy
beans are planted each year in the space between the rows
of barley, the barley being planted in November. One week
after the barley is harvested the soy beans, which produce a
yield of 160 kan per tan, or 5,290 pounds per acre, are turned
under and fitted for rice.”
The chapter titled “Manchuria and Korea” notes of
Lwanchow [Heibei], Manchuria (p. 348-49): “The planting
here, as elsewhere, is in rows but not of one kind of grain.
Most frequently two rows of maize, kaoliang or millet
alternated with the soy beans and usually not more than 28
inches apart, sharp high ridge cultivation being the general
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practice.” A photo (p. 348) shows carts pulled by donkeys
or horses piled high with sacks of soy beans at Lwanchow,
Chihli, China, ready for export.
Note: As of Jan. 2013, Lwanchow is in Hebei province,
in northeastern China.
When King’s train reached Sinminfu [Xinmin in
Liaoning province on the Mukden-Tientsin railroad] he
saw “the first extensive massing of the huge bean cakes
for export, together with enormous quantities of soy beans
in sacks piled along the railway and in the freight yards or
loaded on cars made up of trains ready to move.” They soon
arrived at “another station where the freight yards and all of
the space along the tracks were piled high with bean cakes
and yet the fields about were reflecting the impoverished
condition of the soil through the yellow crops and their
uneven growth on the fields.
“Since the Japanese-Russian war [1904-05], the
shipments of soy beans and of bean cake from Manchuria
have increased enormously. Up to this time there had been
exports to the southern provinces of China where the bean
cakes were used as fertilizers for the rice fields, but the new
extensive markets have so raised the price that in several
instances we were informed they could not then afford to use
bean cake as fertilizer” (p. 357).
In Japan (p. 378-79): “Where bean cake is used as a
fertilizer, the applications may be at the rate of 496 pounds
per acre, carrying 33.7 pounds of nitrogen, nearly 5 pounds
of phosphorus and 7.4 pounds of potassium.” A table shows
that typical fertilization for each crop of paddy rice, in
pounds per acre, is: Manure compost 5,291. Green manure
from soy beans 3,306. Soy bean cake 397. Superphosphate
198. The soy bean cake provides the most nitrogen (27.8 lb/
acre). A photo (p. 420) shows peanuts being grown in the
Tokyo plain (Chiba prefecture, July 17). “Peanuts, sweet
potatoes and millet were the main dry land crops then on
the ground, with paddy rice in the flooded basins” (p. 422).
Address: Former Prof. of Agricultural Physics, Univ. of
Wisconsin, and Chief of the Div. of Soil Management,
USDA, Washington, DC.

abundant supply of food animals has been responsible for the
production of a series of food products made from legumes,
chiefly the soy bean. By ingenious processes, the nitrogenous
material and more or less of the fat which the beans contain
are separated and made into a number of special articles of
diet, for instance, bean cheese or bean curd, a white material
not unlike cottage cheese in appearance, and soy, a thick
brown sauce which is the common flavoring material as
well as a condiment of millions of people who thus supply
nitrogenous material and flavor to a diet of vegetables, rice,
and other similar foods.”
The section titled “Commercial meat substitutes” notes:
“There are on the market numbers of proprietary or patent
foods recommended by their makers as meat substitutes.
For some it is claimed that they are made from nuts, and
judging from their flavor and other characteristics they
may be prepared from the peanut or other nuts, in part at
least. It has been suggested that some of these special foods
contain wheat gluten. Undoubtedly considerable quantities
of these foods are used by those who follow some one of
the vegetarian systems of diet, but they are not used in any
general way as substitutes for meat in the average home.”
Address: Expert in Charge of Nutriton Investigations, Office
of Experiment Stations [USDA].

870. Langworthy, C.F. 1911. Cheese and other substitutes for
meat in the diet. Yearbook of the United States Department of
Agriculture p. 359-70. For the year 1910. See p. 363-64.
• Summary: Physiologists “admit that meat is not essential
to a well-balanced diet, and there are many who, for one
reason or another, are interested to know the rational ways
of lessening the amount of meat which they consume or of
replacing it with other foods.” “Meat apparently supplies “a
greater abundance than other foods of the substances which
stimulate the normal or natural flow of the digestive juices”
(p. 359).
The section titled “Dried beans and other legumes”
(p. 363-64) states: “In Eastern countries, where conditions
differ from those in Europe and America, the lack of

872. Smith, Erwin Frink. 1911. Bacteria in relation to
plant diseases. Vol. 2. History, general considerations,
vascular diseases. Washington, DC: Carnegie Institution of
Washington. 368 p. See p. 69. Publication 27. A 3-volume
work published from 1905-1914. [200+* ref]
• Summary: Some bacteria attack the parenchyma of stems,
roots, bark, green leaves, etc., but they can do so only
when the tissues are in a rapidly growing, actively dividing
condition. “All of the leaf-spots are primarily diseases of the
parenchyma, and some of them are limited to quite restricted
areas of the parenchyma, e.g., leaf-spot of the carnation,
larkspur, soybean.” Smith lived 1854-1927. Each volume
contains a bibliography. Address: In charge of Lab. of Plant
Pathology, Bureau of Plant Industry, USDA.

871. Leach, Albert E. 1911. Food inspection and analysis:
For the use of public analysts, health officers, sanitary
chemists, and food economists. 2nd ed. New York, NY: John
Wiley & Sons. London: Chapman & Hall, Ltd. xviii + 954 p.
Plus 40 unnumbered plates at end. Illust. Index. 26 cm. [ soy
ref]
• Summary: This 1911 printing of the second thousand
copies of the second edition is similar to, but not identical to,
the 1909 printing of the first thousand copies. The principal
changes are described on p. vi. None are related to soy.
Address: Late Chief of the Denver Food and Drug Inspection
Lab., Bureau of Chemistry, USDA; Late Chief Analyst of the
Massachusetts State Board of Health; 2. Chemist in Charge
of Food Investigations, Bureau of Chemistry, USDA.
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873. Squires, J.H. 1911. Report of the Agronomist. New
Mexico Agricultural Experiment Station, Annual Report
21:25-28. For the year 1909-10.
• Summary: During 1910, the principal studies concerned
wheat. “Some work has been done with short season crops,
such as corn, beans, millet, and sorghum, following the
wheat; with very satisfactory results.
“General tests were made with peanuts, soy beans,
and castor beans; all of which seemed well adapted to this
locality” (p. 27).
Note: This is the earliest document seen (May 2016) that
clearly refers to soybeans in New Mexico, or the cultivation
of soybeans in New Mexico. This document contains the
earliest date seen for soybeans in New Mexico, or the
cultivation of soybeans in New Mexico (1910). The source
of these soybeans is unknown. Address: Ph.D., Agronomy,
Las Cruces, New Mexico.
874. Zavitz, C.A. 1911. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 36:169247. For the year 1910. See p. 217-18.
• Summary: The section titled “Varieties of soy beans” (p.
217-18) states: “Soy beans or Japanese beans have been
advertised in seed catalogues under the name of Soja beans.
During recent years, a considerable interest has been taken
in this crop in England, the United States, and in Canada...
Probably thirty varieties in all have been under experiment
in our college, but only a few of these ripen their seed. The
two varieties that have become the most prominent in our
experiments at Guelph are Early Yellow and Medium Yellow.
[Note: The Guelph variety was not developed in Canada.]
The Early Yellow variety has proven to be one of the best for
most parts of the Province as it yields very well and matures
early. In the average results of growing the Early Yellow
Soy Beans at the College in each of fifteen years we have
obtained exactly 15 bushels of threshed seed per acre.
“In 1909 and again in 1910, no less than sixteen
varieties of Soy Beans were grown in the Experimental
Department. A number of these were tested in 1909 for the
first time, several of them being obtained from Dr. Piper,
Department of Agriculture, Washington [DC].”
In 1910 soybean trials, the greatest yields were obtained
by the following varieties: Chernie 23.5 bushels/acre,
Habara [Habaro] 21.6 bu, Buckshot 21 bu, Tsurunoko 19.6
bu, Akasaya 17.5 bu, and Early Yellow 17.2 bu. All other
varieties gave 15 or less bushels per acre. Address: Guelph,
Ontario.
875. Logan Republican (Logan, Utah). 1912. Dry farming
for the great basin. Jan. 4. p. 3.
• Summary: “Lethbridge, Alberta, Jan. 2.–One of most
valuable and practical reports ever issued for the benefit of

the dry farmers in Oregon, Washington, Idaho, Utah and
other states on the north Pacific Coast and in the great basin
has just been published by the International Dry-Farming
Congress, whose next great convention and exposition
will be held here [in Logan, Utah] in October, 1912. It is
a committee report on drouth resistant crops, the section
referred to being covered by Prof. F.D. Farrell of the United
States Department of agriculture.
“Prof. Farrell states that the cereal crops are those in
which most dependency can be placed throughout all of
this great area. Wheat is first in importance. Winter wheat,
especially Turkey Red, is invariably preferable to the spring
varieties in the great basin. Winter oats are promising but not
dependable, and winter barley is also reasonably sure. Winter
emmer for stock feed, rye for late fall and early spring
pasture and as a grain crop, alfalfa for soil improvement
and for forage. brome grass for pasture, the sorghums for
forage at altitudes below 3,500 feet, broom corn at altitudes
below 3,000 feet, and potatoes on small fields are especially
recommended for the dry farms of this region. Many years of
experience have demonstrated that spring oats, spring barley,
spring wheat, corn, flax, Canada peas and sugar beets are not
desirable nor successful crops in the great basin, except in
limited and especially favorable areas.
“In Washington, Oregon and northern Idaho, however,
spring wheat, especially a variety called Washington
Bluestem, does well, and cow peas, soy beans, brown
kowlaing [sic, kaoliang], white kafir corn and milo maize are
also crops to be usually depended on.
“’Too many farmers,’ says the report, ‘are inclined to
look to new and strange crops for easy success. It should
be remembered that the crops which have been grown the
longest in any locality are usually best able to withstand
the unfavorable conditions common to that locality. For
that reason it is well for farmers to be extremely cautious
in the matter of trying new crops, and not to purchase large
quantities of foreign seed at high prices. All preliminary
trials should be made on a small and inexpensive scale.’”
876. Farmers’ Bulletin (USDA). 1912. Experiment station
work, LXVII. No. 479. 24 p. Jan. 8. See p. 13. [2 ref]
• Summary: In the section titled “Experiments in beef
production,” soy beans are discussed in the subsection on
“Steer feeding as an aid in maintaining soil fertility” (p. 13),
which is a summary of two publications: (1) Quereau, Friend
C. 1908. “The relation of steer feeding to farm economics.”
Tennessee Agric. Exp. Station, Bulletin No. 79. p. 1-28.
June; and (2). Quereau, F.C. 1909. “Report of the animal
husbandman and dairyman.” Tennessee Agric. Exp. Station,
Annual Report 21:116-18. For the year 1908. Address:
Washington, DC.
877. Henderson (Peter) & Co. 1912. Wholesale catalogue.
Seeds, implements, fertilizers, insecticides, &c. for market
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gardeners and florists. Spring edition (Mail-order catalog).
New York, NY: Press of McIlroy & Emmet. 80 p. 27 cm.
• Summary: In the full-page section titled “Farm seeds” is
the same illustration of the Soja Bean near the top center
of the page. In the left column we read, under “Beans for
soiling, fodder, etc.:
“Early Green Soja. This produces enormous crops as far
north as Canada. It grows about 4 ft. high and yields ten to
twenty tons of green fodder per acre, or 20 to 40 bushels of
Beans.
“It is a valuable leguminous plant for the farmer and
dairyman for either green or cured fodder or grain. It is
especially valuable for ensilage in combination with fodder
Corn or Japanese Millet (two parts of Millet to one part of
Soja Beans), thus furnishing a complete balanced ration.
“Soja beans are great soil enrichers, adding humus and
extracting nitrogen from the air. Sow 3 pecks per acre. (See
cut).
“Price, peck, $1.75; bushel (60 lbs.), $5.00; 10 bush., @
$4.80.
On the cover is a man holding a map of the United
States, upon which is written in bold letters: “Farmers in
every clime use and praise Henderson’s seeds.” Above it:
“1847-1912.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
878. Morse, W.J. 1912. Re: Promising varieties of soybeans
grown at Arlington. Letter to Miss M.G. Austin [USDA BPI],
Feb. 10. 2 p. Typed, without signature (carbon copy).
• Summary: “The following list represents some promising
varieties of soybeans grown in quantity at the Arlington
Experimental Farm and Virginia Agricultural Experiment
Station in 1911.”
The varieties are 32890 Duggar, 32891 Austin, 32906
Virginia, 32907 Peking, 32908 Chestnut, and 32909 Auburn.
For each a full description is given; the description of
Duggar is typical.
“32980 Duggar. Grown under No. 17268 C. at Virginia
Experiment Station, Blacksburg, Virginia, 1911. A field mass
selection at Arlington Experimental Farm in 1907 out of
S.P.I. No. 17268, Ito San. An olive-yellow seeded variety of
medium maturity found especially promising in Alabama and
Virginia.
“32891 Austin. The progeny of S.P.I. No. 17263 grown
under No. 17263 at Virginia Experiment Station, Blacksburg,
Virginia, 1911; originally from S.P.I. No. 6397 from
Pingyang, Korea. This variety was also distributed under
Agrostology No. 1539. A later olive-yellow seeded variety
found especially promising in Virginia. Tennessee, and
Southern Pennsylvania.
“32906 Virginia. Grown under No. 19186 D. A pure
field selection at Arlington Experimental Farm in 1907 out

of S.P.I. No. 19186 from Newchwang, Manchuria, 1906. A
medium late brown seeded variety of considerable promise
“32907 Peking. Grown under No. 17852B. A pure field
selection at Arlington Experimental Farm in 1907 out of
S.P.I. No. 17852, Meyer, from Peking, China. A medium late
variety with small black seeds. Very prolific and especially
promising as a hay variety.
“32908 Chestnut. Grown under number 20405 B. A
field mass selection at Arlington Experimental Farm in 1907
out of S.P.I. No. 20405, Habaro, from Khabarovsk, Siberia,
1906. A medium early brown seeded variety of promise in
the more Northern states.
“32909 Auburn. Grown under number 21079 A. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 21079, Shingto, from Tieling, Manchuria, 1907.
A black seeded variety of medium maturity found especially
promising in Pennsylvania and New York.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
879. Hegnauer, Leonard. 1912. Re: Soybean varieties at
Illinois station. Letter to W.J. Morse, Scientific Assistant,
Bureau of Plant Industry, USDA, Washington, DC, Feb. 16.
1 p. Typed, with signature on letterhead.
• Summary: “I am sorry that we are not able to meet with
your request. There is only one variety among the group
which we have had, namely the ‘Ogema,’ but we have no
seed of that now. We have among the black, the Ebony, but I
do not think that is the one that you have in mind when you
say ‘Early Black.’ Soy beans are not very well distributed
thru our state, those that are comprise a very few varieties,
such as the early medium yellow, Ebony, and Green.
“If at any time we can be of service to you, do not
hesitate to call upon us. I am sorry indeed that we could not
help you out at this time.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
880. Scofield, C. S. 1912. The nematode gallworm on
potatoes and other crop plants in Nevada. USDA Bureau of
Plant Industry, Circular No. 91. 15 p. Feb. 20. See p. 9.
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• Summary: The soy bean is one of 21 plants that are readily
and seriously attacked by the gallworm or parasitic nematode
[Heterodera radicicola]. Address: Agriculturist, Western
Agricultural Extension.
881. Minns, Edward R. 1912. Soy beans as a supplementary
silage crop. New York (Cornell) Agricultural Experiment
Station, Bulletin No. 310. p. 257-74. Feb. [5 ref]
• Summary: Contents: Introduction. Feeding value of soy
beans. Soy beans as nitrogen gatherers. Varieties. Soils
and climate for soy beans. Cultural methods. Harvesting
soy beans. Experiments on the Cornell University farm.
Desirability of further experiments.
“Soy beans have never been grown on many farms in
New York.” There are few localities in New York where soy
beans will grow well enough to compete with commercial
crops of these beans grown in the warmer latitudes. “There
is little opportunity to cure the plants for hay in September,
the season when they are most valuable for feed. The most
profitable use that can be made of the soy bean in this state is
to ensile it with corn fodder before frost kills the foliage. For
this purpose the culture of soy beans should be encouraged
wherever the tendency is toward intensive dairy farming and
the soil and climate are favorable for corn growing.”
Varieties: In New York state, Medium Green is best
adapted for green forage, followed by Medium Green (also
known as Medium Early Green, Early Green, or Guelph),
Auburn, Medium Yellow, or Mammoth Yellow. Ito San is
best for seed, followed by Elton.
“For silage or soiling purposes, the crop may be
harvested with a side-delivery reaper or with a twine binder.
The fodder is at its best for feed when the pods are mostly
filled and the foliage has not yet begun to fall off. If ripe
seed is desired, the plants should stand until the leaves have
dropped. When the pods are tough with dampness, a reaper
or a mower may be used to cut the ripe stalks. Curing in
stacks so made as to shed water will be found best. Varieties
that shatter badly when dry should be handled in the field
only when damp enough to be tough.”
A map (p. 267) shows some of the localities in New
York state where soy beans have been grown successfully
(about 30), and where they have failed (about 6).
Photos show: (1) A field of soy bean plants (front
cover). (2) Soy bean plants with partially filled seed pods,
shown against a ruler. Clusters of tubercles on the roots were
produced by soil inoculation (p. 260). (3) Close-up of soy
bean stems and roots showing the characteristic formation of
tubercles due to seed inoculation (p. 261). (4) Medium Green
soy beans growing with corn (p. 264). (5) Near view in a
field of soy beans and corn (p. 266).
Note: This is the earliest document seen (Jan. 1998)
that use the term “twine binder” or “reaper” (“side-delivery
reaper”) in connection with soybean production.

882. Roberts, George; Kinney, E.J. 1912. Soy beans.
Kentucky Agricultural Experiment Station, Bulletin No. 161.
p. 105-31. Feb.
• Summary: Contents: Introduction. Description of the soy
bean. Uses of the soy bean: The seed, hay and forage, silage.
The soy bean in relation to soil fertility: Place in the rotation,
as a nitrogen-gathering crop, as a green manure crop.
Varieties of soy beans: Variety tests of soybeans planted
on 20 May 1911 (Ito San, Haberlandt, Ebony, Hollybrook,
Brooks, Meyer, Austin, Wilson, Sooty, Mammoth Yellow,
Medium Yellow {identical with Ito San}), varieties for
grain production (Haberlandt, Austin, Hollybrook, Meyer),
varieties for forage (For hay: Meyer, Wilson, and Sooty; For
late green forage and silage: Mammoth Yellow; For catch
crops: Ito San or Medium Yellow). Cultural directions: Soil
requirements, inoculation, preparing the seed bed, planting,
distance between rows, rate of seeding, time of seeding,
cultivation. Harvesting: Stages for cutting, cutting for seed,
cutting and curing for hay. Threshing. Care of the seed
(storage). Discussion of yields.
“Silage: Soy beans for a valuable addition to corn for
silage purposes, tending to make such silage a more nearly
balanced ration. They can well be used for this purpose in the
proportion of one part of soy beans to four or five of corn”
(p. 112). “For hay the beans are cut with a mower and as
soon as wilted raked into small windrows. They are allowed
to dry here for a short time, and should then be put into small
shocks and allowed to stand until well cured” (p. 126). An
illustration (p. 126) shows a device (a pole frame shaped like
a 3-sided pyramid) “for curing soy bean hay in shock.”
“Threshing: The ordinary grain separator can be adjusted
to successfully thresh soy beans, but as equipped for smallgrain threshing, a large per cent of the beans will be cracked
or split. This does not injure them for feeding purposes, but
ruins them for seed or for sale.
“The Experiment Station owns a small separator, which
is used to thresh the grain crops grown on the farm, and
considerable time has been spent in studying the necessary
adjustments for threshing soy beans. In general, the machine
is like all separators, and the same adjustments will apply to
all machines.
“The chief cause of split beans is the high speed of the
cylinder. The speed is reduced one-half and the speed of the
fans and other parts is maintained by doubling the size of
both cylinder pulleys. A special set of thin concaves is used”
(p. 127).
Note: This is the earliest document seen (Oct. 2013) that
mentions the soybean variety Sooty. Address: 1. Agronomist,
Head of Div. of Agronomy; 2. Asst. Agronomist. Both: Univ.
of Kentucky, Lexington.
883. Williams, C.G.; Welton, F.A. 1912. The soybean and
cowpea. Ohio Agricultural Experiment Station, Bulletin No.
237. p. 239-61. Feb.
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• Summary: Contents: Uses: As grain, hay, silage, a soiling
crop, pasture, and for soil renovation. Culture: Soils,
fertilizers and inoculation, seedbed, cultivation, time of
seeding, rate of seeding, manner of seeding. Harvesting:
Hay, silage, seed, threshing. Varieties: Table III (p. 252)
describes 32 varieties of soybeans including their weight,
color, manner of growth, date of bloom, color of bloom, and
average height of plants. Table IV (p. 253) gives the yield of
grain and straw for 32 varieties and includes the average date
of maturity, average number of days to maturity (112-135),
average yield per acre of beans (1908-11, plus 2 year and 4
year averages; highest 2 year average was 25.5 bu/acre) and
of straw (highest 2 year average was 2,275 lb/acre), pounds
of straw per bushel of grain (63-116), and retention of beans
(Good, fair, or excellent), and enemies of soybeans (“So far
as this Station is aware, there are no enemies of economic
importance to the soybean in the state.”). Table V (p. 255)
shows many varieties of soybeans grouped into early (116
days or less), medium (117-126 days), and late (127-132
days). For each variety is given: Average date of maturity in
Ohio, average number of days to maturity, two-year average
yield per acre of beans and straw, and weight per bushel of
seed.
“Within the last twenty or twenty-five years it [the
soybean] has gained considerable prominence in the
agriculture of several states, notably Massachusetts and
Kansas, into both of which states the seed was imported
direct from Japan. The wide variations in different varieties
as regards time of maturity, permit it to be grown pretty
generally throughout the United States. Roughly speaking,
the earliest varieties can be grown successfully as far north
as corn. In Ohio the acreage at present is not large, but is
rapidly increasing. The Ohio Experiment Station has been
growing soybeans continuously in a small way since 1894.
From year to year the acreage has been gradually increased,
until now about fifteen acres are grown annually.”
Harvesting: The harvesting of soybeans for hay is
“the most difficult work connected with the growing of
the crop. No satisfactory machinery especially adapted to
handling them has as yet been placed on the market... For the
harvesting of soybeans for seed, probably the best machinery
available is either the ordinary mower with side delivery
attachment, or the old-time self-raking reaper.
“Threshing: While it is essential to have soybeans well
cured before threshing, yet at the time of threshing it is
desirable that they be damp or ‘tough.’ In this condition they
can be threshed in an ordinary threshing machine with very
little cracking of beans, providing the machine be run slowly
and with blank concaves.”
Photos show: A field of soybeans, July 27, 47 days after
planting (oval photo on cover). A soybean plant with leaves
removed and many pods visible (p. 242). Soybean roots with
and without nodules (p. 246, from First Principles of Soil
Fertility, by Vivian).

Note 1. This is the 2nd earliest English-language
document seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title.
Note 2. This is the 2nd earliest experiment station
publication seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title. The last such publication was also
from Ohio.
Note 3. This is the earliest English-language document
seen (Aug. 2001) that uses the term “enemies” (or “enemy”)
in connection with soybean pests.
Note 4. This is the earliest document seen (Jan. 1998)
that mentions the use of a reaper (self-raking reaper) for
soybean production. Address: 1. Chief, Agronomy; 2. B.S.,
Asst., Agronomy. Both: Wooster, Ohio.
884. Merrill, L.A. 1912. Forage crops for Western farmers.
Davis County Clipper (Utah). March 1. p. 6.
• Summary: “Oregon Short Line Railroad Demonstration
Train Lecture (Continued from Last week).” This article is
mostly about the soiling system–its benefits and drawbacks.
“We do not claim for this system that it is a new
practice. Repeated experiments have been made in other
states, notably Wisconsin, on this subject, and with excellent
results. We wish to refer you to the Channel Islands,
Guernsey and Jersey.” On the island of Jersey they are
keeping approximately 12,500 head of Jerseys [cows], and
2,500 head of horses. This makes approximately 15,000
head of livestock supported from 10,000 acres of land, or 1½
head for every acre of farm. All the cattle are soiled the year
round, except the cows for milk which are tethered. These
Jersey farmers are the most scientific farmers in the world;
they make enormous profits from their land and I believe this
is due largely to the soiling system.”
Rye and alfalfa are excellent soiling crops in Utah;
corn and barley also do well, depending on the agricultural
conditions. “I have found however that when it comes to a
question of the very best soiling rations for producing the
greatest amount of milk, there is no forage crop that excels
peas and oats sown together.”
“There are a great many other crops that are used for
soiling purposes in other sections of the country [USA], such
as winter vetch, cow peas, soja beans, etc. but these crops
do not seem to thrive well under the climatic conditions
prevailing here” [in northern Utah].
Note: This article also appeared in the Gunnison Gazette
(Utah), 1 March 1912, p. 3; and in the Emery County
Progress (Utah), 13 April 1912, p. 5. Address: Director,
Extension Div., Utah Agricultural College.
885. Grantham, A.E. 1912. The soy bean–A new protein
crop. Country Gentleman 77(12):7, 18. March 23.
• Summary: “As a field crop the soy bean is now to the Corn
Belt, although the plant has been grown in a limited way as
a garden novelty for many years. Systematic efforts toward
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bringing the crop into general culture did not begin until
the agricultural experiment stations were established. About
1890 Professor Brooks, of the Massachusetts Agricultural
College, on a trip to Europe secured the seed of a few
varieties of the soy bean which he planted and carefully
studied. This marked the beginning of investigations by
the experiment stations in many states... It must be said,
however, that soy-bean culture has passed the experimental
stage and that the interest in the crop is developing rapidly.
The past five years have shown a remarkable increase in the
area planted to it.”
“The future of the soy bean as a permanent crop in our
agriculture does not rest upon its direct commercial value
but rather upon the use of the plant by farmers to take the
place of many of the concentrated feeding stuffs now being
purchased.”
Photos, by the author, show: (1) A soy bean plant with
its mature pods. (2) Piles of soy bean hay in a field; when
properly cured it equals alfalfa in quality. (3) A farmer
standing in a field of soy beans; an acre often produces a ton
of seed. Corn is growing along one edge.
886. Fisher, M.L.; King, F.G. 1912. Supplementary pasture
crops. Indiana (Purdue) Agricultural Experiment Station,
Circular No. 35. 16 p. March.
• Summary: “The hog in a natural state is a foraging animal.
Practically all forms of plant and animal life were consumed
by wild swine in their search for food.”
“The character of the forage furnished by the soy bean is
much the same as that of the cowpea. However, it produces
a much larger percentage of grain to forage than does the
cowpea and the grain contains a higher per cent of protein. It
is far more valuable for the feeding quality of its grain than
of its leaves. It is entirely possible to secure forage for 20 to
30 hogs per acre for four to six weeks in the fall and make
exceedingly rapid and economical gains on them. From
the result of several trials at this station it has been found
that the threshed soy beans are worth practically as much
per ton for fattening hogs as linseed oilmeal, and that very
rapid and economical gains can be made by the use of this
plant whenever satisfactory growth is secured. The nature
of the soy bean is such that it requires only about one part
of the bean to four or five parts of corn to produce the most
rapid and economical gains. Therefore, hogs on soy bean
pasture should be given a full ration of corn.” Address: 1.
Dep. of Soils and Crops; 2. Dep. of Animal Husbandry. Both:
Lafayette, Indiana.
887. Scientific Assistant. 1912. Re: Send soy bean varieties
to Rev. C.N. Field, Foxboro, Massachusetts. Letter
(memorandum) to Mr. W.J. Morse [Arlington Farm, BPI,
USDA], April 25. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Some months ago Rev. C.N.

Field, St. Augustine’s Farm, Foxboro, Mass. [Massachusetts]
requested from Mr. [David] Fairchild some soy beans, and
Mr. Fairchild asked that the varieties named below be sent to
him. Through an oversight the matter has not been brought to
your attention sooner. Can you send a pound or less of each
of the following varieties?
“Ogawam [Ogemaw?], Early Brown, Vireo, Chernie,
Auburn, Merko.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
888. Christian Science Monitor. 1912. Soy bean’s
possibilities as bearing on the cost of living: Manchurian
product already used in connection with farming life of
America as well as in Europe. Food for cattle. April 27. p.
25.
• Summary: The soy bean may gradually help to lower the
cost of living in the USA. Few things give greater concern
to most people than high prices and “how to get the most for
the money.”
“The entrance of the soy bean on the western
agricultural horizon may be considered as a prospective
factor in American farming... This leguminous native of the
far east is likely to settle down permanently in American
soil” and may come to mean much to American “consumers
of met and vegetable food.”
Already as a feed for cattle, “this bean is beginning to
influence the produce market.”
“It is due to Japanese energy that the soy bean has
become one of the chief articles for export from Manchuria...
In Europe... they are now finding other uses for the bean
besides feeding it to cattle. Refined soy bean oil is being
mixed with other oils for a salad dressing; bean flour is being
mixed with wheat or rye flour for making bread or biscuits.
Soap manufacturers are discovering in it one of the best
ingredients for their products, and in the manufacture of
paints and lubricating and illuminating oils it is beginning to
play a conspicuous part.
“The fact remains, however, that the chief value of
the soy bean is in the form of beancake for cattle, and the
American department of agriculture [USDA] in Washington
[DC] has directed its experiments principally in that
direction.
“There may be a lesson to American farmers in the
experience of Denmark and Holland with the soy bean as
animal food. At first there was some hesitance about using
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it because of apprehension that it might affect the quality
of the butter. But all such thoughts proved baseless and the
Manchurian bean now goes to these great dairy countries in
ever increasing quantities.
“As recently as five years ago, B.T. Galloway, chief of
the bureau of plant industry of the department of agriculture,
wrote to secretary Wilson as follows: ‘Soy beans have
become an important crop in only a few localities in the
United States, but in the cases where farmers have learned
how to utilize them to the best advantage they have proved
to be a crop of high value. They are especially valuable for
mixing with corn for silage, for the production of hay and for
pasture use, especially for hogs. They possess an advantage
over cow peas in that the growth is erect and they are,
therefore, easily harvested. Some of the taller sort may be
harvested with an ordinary grain binder.
“’One reason why soy beans have not become more
prominent in American agriculture has been the impossibility
of securing seeds of a particular variety.’
“Made bean study: To remedy this defect, Carlton
R. Ball, agronomist of the department of agriculture,
was charged with the task of finding ways and means for
introducing the right varieties in the United States. Mr. Ball’s
investigations covered a period of more than four years.
At the end of that time he prepared a report [published in
May 1907] which was considered the last word in soy bean
literature.” A good summary of the report is given. “The best
known soy bean [variety] on the market is Ito San.
“One of the grievances of the American farmer in recent
years has been that it cost so much to feed his stock.” The
soy bean may help to ease or to solve this problem.
889. Gleaner and Journal (Henderson Co., Kentucky). 1912.
Soy beans and rape substitute for clover: Drouth of 1911
makes cattle raisers look for forage. April 28. Sunday. [1 ref]
• Summary: This is a summary of the following Englishlanguage document: Fisher, M.L.; King, F.G. 1912.
“Supplementary pasture crops.” Indiana (Purdue) Agric.
Exp. Station, Circular No. 35. 16 p. March.
890. Grantham, Arthur E. 1912. Soy beans. Delaware
College Agricultural Experiment Station, Bulletin No. 96. 39
p. May 1. [13 ref]
• Summary: Contents: Introduction. The soy bean plant. The
adaptability of soy beans to Delaware conditions: Soil and
climate, farm practice. Methods for utilizing soy beans: Soy
beans for hay, soy beans for pasture, soy beans for soiling
and ensilage, soy beans as a concentrated feed, soy beans
for seed production, soy beans for soil improvement, green
manure, soy beans in crop rotation (a five-year rotation, a
four-year rotation, a three-year rotation, a two-year rotation).
Varieties of soy beans. Varieties especially mentioned for
Delaware. Cultural methods for soy beans: Preparation
of soil, time of planting, seeding and cultivation, rate of

seeding, fertilizers for soy beans, inoculation for soy beans.
Harvesting and curing soy bean hay: Stage of maturity for
cutting, curing. Harvesting and threshing soy beans for seed:
Maturity of the plants, machinery for harvesting (mower,
hay-rake, mower with a bunching attachment, self-rake
reaper, side-delivery rake, self-binder), threshing (with
an ordinary grain separator if some of the concaves are
removed; it is best to run the cylinder at about half the speed
used in threshing grain), storing soy bean seed, soy beans
as a source of oil and protein, cooperative work with soy
beans, soy beans in mixtures (with cowpeas, corn, millet, or
sorghum), soy beans compared with cowpeas.
An excellent review. In a 5-year test at the Delaware
Station comparing methods of sowing and spacing, 5.9 bu/
acre higher yield was obtained when the soybeans were
drilled solid. When the soybeans were cultivated (drilled in
rows 32 inches apart and cultivated 3 times), only about 22%
as much seed was used as when they were drilled solid.
The soybean varieties first grown extensively in the
USA and “now the principle sorts offered by seedsmen”
are (details are given on each, p. 20-25): Ito San (17,268
yellow; also called Medium Yellow and Early Yellow),
Guelph (17,261, green; also called Medium Green, Medium
Early Green, and Early Green), Mammoth (17,280, yellow;
frequently called Mammoth Yellow), Hollybrook (17,278,
yellow), Medium Yellow (17,269, yellow; undoubtedly
confused with Ito San and Hollybrook, but different from
them). “Varieties especially recommended for Delaware:... of
the varieties which have been tested for three years or more,
the Wilson, Peking, Morse and Arlington are promising
for high seed yields. These are closely followed by Nemo,
Hollybrook, Amherst, Austin, and Meyer” (p. 22-25).
Concerning protein and oil content (p. 35). “It will be
seen that 17 varieties of the 51 analyzed contained 40 per
cent. protein. The difference in protein content ranged from
35 per cent. to 44.8 per cent., while the average for the whole
number was 39.2 per cent. The oil or fat content varied from
14.1 per cent. to 20.4 per cent., with an average of 18 per
cent. Only four varieties produced more than 20 per cent. of
oil. Very high oil and very high protein do not seem closely
correlated. The variety yielding the most protein gave the
lowest yield of oil.”
“Cooperative work with soy beans” (p. 37): In the
Spring of 1911, four-pound lots of soy beans of the Wilson
and Peking varieties were sent out to more than one hundred
farmers of the State, together with directions for growing.
Owing to the unusually dry summer, several reported failure
due to the condition of the soil at the time of planting. Many
of the reports were highly gratifying and indicate that these
varieties, especially the Wilson, will produce good yields on
any type of soil in the State. The average of the yields from
the four pounds of the Wilson variety was 240 pounds. The
best yield of this variety was made by Mr. J.C. Cowgill, of
Dover, who grew 540 pounds, or nine bushels, from four
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pounds of seed.
“The average yield of the Peking lots was 220 pounds.
The best yield was made by Mr. V.B. Allen, of Seaford, who
threshed 375 pounds, or six bushels and one peck. By this
means, a number of farmers have secured seed sufficient
to plant a considerable area this season. Seed of these two
varieties should be readily obtainable in the future.”
Tables show: (1) Composition of various feeding stuffs,
incl. soy bean hay and soy beans (grain) (p. 8). (2) Relative
growth and composition of the roots of soy beans and
cowpeas (p. 13). (3) Fertilizing ingredients of various hays
and seeds, incl. soy bean hay. (4) Varieties of soy beans: Ito
San, Buckshot, Wilson, O’kute (or Okute, see p. 35), Nemo,
Morse, Ogema, Guelph, Hollybrook, Amherst, Sherwood,
Meyer, Ebony, Brooks, Kingston, Haberlandt, Austin, Cloud,
Hope, Medium Yellow, Flat King, Butterball, Arlington,
Chernie, Mercko, Pingsu, Brindle, Fairchild, Habero, Eda,
Tashing, Taha, Baird, Peking, Chestnut, Sedo, Manhattan,
Columbia” (p. 20-21).
(5) Test of varieties for hay and seed production (p. 25).
(6) Comparison of methods of sowing, 1908-1911, yields
cultivated-drilled vs. not cultivated-solid sown (solid sown
gave higher yields, p. 28). (7) Effect of fertilizers on soy
bean yields: Acid phosphate, muriate [chloride] of potash,
nothing (p. 29). (8) Composition of the soy bean plant at
different stages of maturity (p. 30). (9) Weight and moisture
content of soy beans at different stages of maturity (p. 31).
(10) Analysis of 51 soy bean varieties (28 named and 23
unnamed) for oil and protein (Averages for air-dry material:
Protein 39.2%, oil 18.0%.)
Photos show: (1) Piles of soy bean hay curing in a
field (cover). (2) Uprooted soy bean plants showing the
development of nodules 30 days after planting (p. 13). (3) A
man standing in a field of soy beans that produced 30 bushels
of seed per acre on the Delaware Experiment Station farm
(p. 18). (4) A man standing waist deep in “soy beans ready
to cut for hay” (p. 22). (5) A large field of young soy beans
cultivated for seed–rows 32 inches apart (p. 32). (6) Soy
beans growing in Kent County, Delaware (p. 34). Address:
Agronomist, Newark, Delaware.
891. USDA Bureau of Plant Industry, Inventory. 1912. Seeds
and plants imported during the period from April 1 to June
30, 1911. Nos. 30462 to 31370. No. 27. 99 p. May 31.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“30593-601. From Manchuria. Procured through Mr.
Edward C. Parker, Agricultural Experiment Station, Mukden,
Manchuria. Received April 19, 1911. Seeds of the following;
quoted notes by Mr. Parker:
“30593. ‘Yellow. Chinese name Huang tou. Sample
collected at Ninguta, in Kirin Province, 45º north latitude.
Ninguta is a Chinese town about 10 miles south of the
Trans-Siberian Railway and halfway between Harbin and

Vladivostok. The Ninguta beans are famous as seed beans,
large quantities being distributed among the Chinese in Kirin
province for seed purposes. The date of maturity for this
variety is the last weekend in September, the crop having
occupied the land about 130 days. This variety is known to
have been grown in the Ninguta district for 40 years, or since
the time the country was opened for settlement. Chinese state
that the variety is prized for its thin skin, heavy weight per
bushel, and its high oil content.’
“30594. ‘Green. Chinese name Ching tou. Sample
collected at Ninguta (See No. 30593). No information is
available concerning time of maturity or special qualities
of this varieties. It has been grown at Ninguta for about 40
years.’
“30595. ‘Big, round, green. Chinese name Tah
ching yuan tou. Sample collected at Antung, in southeast
Shengking [Liaoning] Province, 40º north latitude. Antung
is west of the Yalu River, which divides Chosen (Korea)
and Manchuria. No information is available concerning the
time of maturity, special qualities, or length of time this
variety has been grown in the Antung region. From my own
observations, however, I will say that the green soy beans
of the Antung region require more time to mature than the
small, yellow soy beans of the north. Antung has been settled
by Shantung Province people for about 75 years and the
variety is doubtless somewhere near the same age. The first
recorded exports of soy beans from Manchuria took place
from a port in this region (Takushan) about the year 1830.’
“30596. ‘Small, round, green. Chinese name Hsiao
ching yuan tou. Sample collected at Antung (See No.
30595).’
“30597. ‘Big, iron corner, green. Chinese name Tah
tie chiao ching tou. Sample collected at Antung (see No.
30595).’
“30598. ‘Small, iron corner, green. Chinese name Ilsao
tie chiao ching tou. Sample collected at Antung (see No.
30595).’
“30599. ‘Compact, round. Chinese name Chin yuan tou.
Sample collected near Ninguta. Probably the same variety
as the ‘yellow soy bean’ (No. 30593). No description can be
furnished other than that given under that number.’
“30600. ‘Compact, round. Chinese name Chin yuan
tou. Sample collected at Shuangchengfu in Kirin Province,
45º north latitude. Shuangchengfu is a Chinese town about
40 miles south of Harbin on the Southern division of the
Russian railway. One of the most extensive and fertile soil
areas in Manchuria is tributary to Shuangchengfu. This
variety is undoubtedly the same common stock as Nos.
30593 and 30599. It matures in about 130 to 140 days and is
prized (according to Chinese report) for its thin skin, heavy
weight per bushel, and high oil content. It has been grown in
this district for about 40 years.’
“30601. ‘Compact, round. Chinese name Chin yuan tou.
Sample collected near Petuna, southwest of Harbin, at the
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confluence of the Nonni and the Sungari rivers, about 45º
north latitude. Soy beans have not been grown more than 15
years in this district because the land was held until recently
as an imperial preserve. The variety is doubtless the same
common stock as Nos. 30593 and 30599.’
“30744/30748. From Wulukai, 20 miles north of Kirin,
the capital of Kirin Province, Manchuria, 44º north latitude.
Procured by Mr. Edward C. Parker, agriculturist, Bureau of
Agriculture, Industry, and Commerce, Mukden, Manchuria.
Received May 3, 1911. Seeds of the following; quoted notes
by Mr. Parker:
“30744-30747.
“30744. ‘Black-eyebrow soy bean. Chinese name Hei
mei tou. This variety is classified by the Chinese as being
medium late in date of maturity.’ Note: This is the earliest
document seen (Aug. 2004) that uses the term “Blackeyebrow”; it is apparently a descriptive term rather than a
variety name.
“30745. Yellow. ‘White-eyebrow soy bean. Chinese
name Pei mei tou. This variety is classified by the Chinese as
being late in date of maturity.’
“30746. Yellow. ‘Compact, round soy bean. Chinese
name Chin yuan tou. This variety is classified by the Chinese
as being late in date of maturity.’
“30747. ‘Big black soy bean. Chinese name Tah hei tou.
This variety is classified by the Chinese as being very early
in date of maturity. It is used principally as a feed for work
horses and mules, also for bean curd and for oil production.’”
“30839-41. From Bengal, India. Presented by Mr. E.J.
Woodhouse, Department of Agriculture. Received May 9,
1911. Seeds of the following:
“30839. Black.
“30840. Yellow.
“30841. Chocolate.
‘These varieties of soy beans are cultivated to a very
small extent on the plains of Bengal, mostly north of the
Ganges. They have probably spread outward from the
Himalayas, as their vernacular name, Bhetmas, is the same
as that used by the Bhutias. They have been grown here for
two years and breed true; they have been analyzed by Mr.
C.S. Taylor, agricultural chemist to the government, who
finds that the black-seeded variety yields an average of 38.4
per cent of proteid (N x 6.3), the yellow variety 36.5, and
the chocolate 32.6. They are all decumbent plants with small
violet flowers and with the upright end of the branches more
twining. The black-seeded variety is not so tall growing
and has rather small bullate leaves, so that can be easily
distinguished in the field from the other two varieties. Plate
II, fig. 2, of Bulletin 197, Bureau of Plant Industry, U.S.
Department of Agriculture, gives a fair idea of the vegetative
stage of the chocolate and yellow seeded varieties.
“’The seeds are sown here in June at the break of the
monsoon and are harvested in December. The plants die out
very easily if water-logged early in growth and yield badly

if the moisture fails at the flowering season.’ (Woodhouse.)”
Address: Washington, DC.
892. Farmers’ Bulletin (USDA). 1912. Experiment station
work, LXIX. No. 499. 24 p. June 1. See p. 6-8. [1 ref]
• Summary: The section titled “Making hay” (p. 6-10) was
compiled from two publications: Kansas Agric. Exp. Station,
Bulletin No. 155 (“Alfalfa”) and No. 175 (“Grasses”).
Contents: Introduction. Cutting the hay. Curing the hay.
Storing the hay. Hay is most widely made from clover,
alfalfa, and timothy. It may also be made from grasses
(orchard grass, western rye grass, perennial rye grass,
English blue grass, Johnson grass, Bromus inermis, redtop,
and tall oat grass), annual cereal grains (barley, oats, emmer,
sowed sorghum, and Kafir), and seed-bearing legumes.
Concerning the latter (p. 8): “Cowpeas should be cut for hay
when the first pods are beginning to turn yellow. Soy beans
must not be left so long, but are ready to cut for hay as soon
as the pods are well filled. If they are left until too mature,
the leaves drop or shatter in the harvesting, thus decreasing
the palatability and the feeding value of the hay. Field peas
and vetches make hay of good quality if cut when the pods
are almost fully formed and some of the seed is beginning to
ripen.”
“The best hay is made by curing it largely in cocks
rather than by leaving it spread over the ground in the swath
or windrow.” It may also be cured “in shocks made by
bunching up the hay with the horserake.” “Hay is much more
likely to be injured by the moisture on it than by the moisture
in it.” Address: Washington, DC.
893. Morse, W.J. 1912. The soy bean; a valuable leguminous
crop for the North. Tribune Farmer (New York) 11(553):1-2.
June 6. [2 ref]
• Summary: This is the earliest article about soybeans seen
written by William Morse alone; his very first was with
C.V. Piper in 1910. Contents: Introduction. Adaptation of
varieties. Preparation of the soil. Feeding to stock.
“The soy bean is a native of Southeastern Asia...
Although introduced into the United States a number of
years ago, it has made practically no progress in the farming
systems of the Northeastern states. No doubt the chief reason
for this is that reliable concerning its adaptation, culture, and
use has not been available in practical form. The soy bean is
now generally grown in the Southern and Middle states, and
is also grown successfully in Illinois, Michigan, Wisconsin,
New York, New Jersey, Pennsylvania, Rhode Island and
Massachusetts... The soy bean promises to become one of
our important legumes in the North.”
“The inoculation can be most practically done by taking
soil from an old soy bean field, scattering from 300 to 500
pounds of it an acre on the field to be planted, and harrowing
in at once. The inoculated soil may also be screened and a
peck mixed with the seed in the drill box and fed out with
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the seed.” Photos show: (1) A mature soy bean plant, at
the proper stage for cutting for seed. (2) A comparatively
cheap but efficient gas power sprayer on the farm of M.G.
Keenan near Oneonta, New York. (3) A fine specimen of
a soy bean plant at the Arlington, Virginia, experimental
grounds. Address: United States Department of Agriculture,
Washington, DC.
894. Redding, R.J. 1912. Farms and farmers: Cowpeas
and soybeans important to the farmer. Atlanta Constitution
(Georgia). June 14. p. 9.
• Summary: This article is divided into two parts. The
second, titled “Soy beans.” This plant was first introduced to
the USA by the USDA as the “Japan pea” about 42-43 years
ago. “But it did not meet with much favor nor with general
acceptance. It was again exploited about 20 years ago [ca
1892] under the name of soja beans, and seemed destined at
that time to become widely and permanently popular. But
again the farmers–most of them–backslid. Now we have the
same plant under the name ‘soy bean’ and it’s going to stay
this time.”
Discusses how to plant, cultivate and harvest soy beans
as hay or for the seeds. Hogs will convert them to bacon.
Address: Griffin, Georgia.
895. Carmichael, B.E.; Hammond, J.W. 1912. Rations for
fattening range lambs. Ohio Agricultural Experiment Station,
Bulletin No. 245. p. 683-722. June. See p. 693-98, 721.
• Summary: In Experiment II, soybean straw was used
as a feed with corn and linseed oilmeal in an experiment
conducted in 1909-1910. “The soybean straw, as the
name indicates, was that part of the soybean plant which
remained after the beans had been removed by threshing.
It was composed of the stems, leaves and pods, and was
very woody and coarse, although it was well cured and not
damaged by rains.” It contained 6.95% protein and 19.07%
water. Soybean straw was not well liked by the lambs. A
table (p. 696) indicates “that it is not economical to use
corn stover or soybean straw, even when supplemented with
[linseed] oilmeal, as the sole roughage for fattening lambs
when clover hay can be had for $12.50 per ton.” Address:
B.S., Chief, Animal Husbandry; 2. M.S., Asst., Animal
Husbandry.
896. Carmichael, B.E.; Eastwood, Geo. R. 1912. Forage
crops for swine. Ohio Agricultural Experiment Station,
Bulletin No. 242. p. 551-64. June.
• Summary: The pigs used in these experiments were pure
bred Duroc-Jerseys. Soybeans were fed in the form of green
pasture. Conclusions: “Data secured by this Station indicate
that the green feeds used in experiments rank as follows in
order of efficiency: red clover, dwarf Essex rape, soybeans,
bluegrass.”
Two photos show soybeans in Plot 2, at the beginning of

the experiment on 14 July 1911 and 41 days later. Address: 1.
Chief of Animal Husbandry; 2. Asst. of Animal Husbandry.
Both: Wooster, Ohio.
897. Etheridge, W.C. 1912. Report of Division of Agronomy.
North Carolina Agricultural Experiment Station, Annual
Report 34:16-21. For the year ended June 30, 1911. See p.
17-18.
• Summary: Variety testing: Peas and beans. “Among the
varieties of soy beans in 1910 Hollybrook, Haberlandt, and
Jet were in the lead, 22.9, 22.5, and 19.5 bushels per acre.
Jet, Guelph, Ebony, Amherst, Kingston, and Haberlandt
are the earliest maturing varieties. Mammoth Yellow is a
better variety for hay than any of the others. Jet, Amherst,
Kingston, Haberlandt, and Guelph do not ripen uniformly
and on this account it is practically impossible to gather all
their seed because the pods that are more forward in ripening
split and shatter their seed before the other pods mature.
These varieties would make an excellent pasture for hogs.
They grow in short, thick, heavily fruited bunches, and if
planted with a drill or broadcast would make a very heavy
yield of seed...
Fertilizer tests were done on corn and cotton with
phosphate slag and phosphate rock. “Under test last year
were [the commercial products] Solubilized Organic
Nitrogen, Potash Manure, Beet Refuse Compound, and
Calcium Cyanamid. These were tested in comparison
with the better known nitrogenous materials, Dried Blood,
Sulphate of Ammonia, and Nitrate of Soda.” Peruvian Guano
was also used.
Etheridge was later a soybean pioneer in Missouri.
Note: This is the earliest English-language document
seen (Oct. 1999) that mentions the application of slag or
phosphate slag, as a fertilizer, to soy beans. Address: Assoc.
Agronomist [West Raleigh, North Carolina].
898. Collison, R.C. 1912. Inorganic phosphorus in plant
substances. An improved method of estimation. J. of
Biological Chemistry 12(1):65-72. July. [2 ref]
• Summary: “In the synthesis of organic phosphorus
compounds by the plant and in their storage in the seed as
reserve food the inorganic phosphates play an important part.
The phosphorus used in this synthetic process is taken into
the plant in inorganic form and used in the building up of
complex organic phosphorus compounds such as lecithins,
phospho- and nucleo-proteins and salts of phytic acid.”
Table 2 shows the “Total and inorganic phosphorus is
a few [eight] plant substances.” Soy beans are the second
highest in total phosphorus (.547%) after rice polish, and the
third highest in inorganic phosphorus (0.054%) after oats
(grains) and cow peas. Various other new methods were used
to extract and determine the phosphorus; tables give values
for each. The best method was found to be the improved
acid-alcohol method.
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Note 1. This is the earliest document seen (July 2001)
that mentions phytic acid (or phytates) in connection with
soybeans. Address: Dep. of Nutrition, Ohio Agric. Exp.
Station, Wooster, Ohio.
899. Hartford Courant (Connecticut). 1912. Agricultural
news and views: Feeding experiments with cows. Aug. 10.
p. 20.
• Summary: Discusses a report recently received by the
Department of Agriculture [USDA] concerning “extensive
experiments conducted under the direction of the
Copenhagen (Denmark) Experiment Station for the purpose
of determining the feeding value of wet brewers’ grains and
of soy-bean cakes for milch cows.”
“When good, fresh, soy-bean cakes were fed, no
deleterious influence of feeding them was tracable [traceable]
in the flavor or taste of the butter, even when these were fed
excessively.”
900. Christian Science Monitor. 1912. Agriculturists to
inspect farm at Madison, Wisconsin. Aug. 24. p. 12.
• Summary: “Madison, Wisconsin.–Profs. E.J. Delwiche and
J.D. Milward, and F.L. Musback of the experiment station
of the University of Wisconsin, are to conduct farmers over
the Spooner branch station today and give talks on the best
methods illustrated by the crops of corn, soy beans and other
agricultural products.”
901. Carlyle, W.L.; Iddings, E.J. 1912. Hog raising for
the Idaho farmer. Idaho Agricultural Experiment Station,
Bulletin No. 74. 31 p. Aug.
• Summary: A table (p. 4) shows results of a test by the
Missouri Agric. Exp. Station of the pork producing capacity
of various pastures. Soy beans gave poorest results in terms
of both pounds of pork per acre of pasture (183.1, vs. 598.5
for alfalfa) and value of pork from an acre of pasture ($10.99
vs. $35.71 from alfalfa). The Idaho station has conducted
three of its own experiments for finishing hogs for market
during the last 2 years. A table (p. 6) shows that one of the
feeds used was “Soy bean meal (Proteina)” costing $1.90
per 100 lb on average. Note 1. This Proteina brand meal was
probably made by Pacific Oil Mills in Seattle, Washington,
starting in 1911.
Some of the meal was “imported from Japan and cost
$38.00 per ton (2,000 lb) laid down in Moscow, Idaho. It
is the ground form of the cake left after the extraction of
oil from the soja or soy bean. It is guaranteed by dealers to
contain 50 per cent protein.”
Note 2. There is no mention in this publication of
soybeans being grown in Idaho. Address: 1. Director of the
Station; 2. Animal Husbandman, Dep. of Animal Husbandry,
Moscow, Idaho.
902. USDA Bureau of Plant Industry, Inventory. 1912.

Seeds and plants imported during the period from July 1 to
September 30, 1911. Nos. 31371 to 31938. No. 28. 71 p.
Sept. 10.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“31548-31552. From India. Presented by Mr. E.J.
Woodhouse, Department of Agriculture, Sabour, Bengal,
India. Received July 26, 1911. Seeds of the following.
“31548. Chocolate variety.
“31549. Greenish yellow.
“31550. Black.
“31551. Nepali.
“31552. Yellow.”
“31780/31832. Received through Mr. Frank N. Meyer,
agricultural explorer, September 11, 1911. Seeds of the
following:
“31802-31804.
“31802. From Karghalik [Yecheng or Yeh-ch’eng],
Chinese Turkestan [in far western China]. ‘(No. 1494a,
December 12, 1910.) A large, green variety of soybean
called Ching tou, used when slightly salted and roasted as an
appetizer before meals. To be tested like No. 1491a (S.P.I.
No. 31799).’ (Meyer).
“31803. From Kashgar [Kashi], Chinese Turkestan.
‘(No. 1495a, October 23, 1910.) A black soy bean, used like
No. 1494a (S.P.I. No. 31802) and also used to make bean
curd. To be tried like No. 1491a (S.P.I. No. 31799).’ (Meyer).
“31804. From Karghalik, Chinese Turkestan. ‘(No.
1496a, December 12, 1910.) A large, black soy bean called
Ghae tou. Used like No. 1494a (S.P.I. No. 31802).’ (Meyer.)”
Note: This is the earliest document seen (April 2008)
concerning soybeans in Turkestan, or the cultivation of
soybeans in Turkestan (including Chinese Turkestan, which
was actually called Sinkiang at this time). This document
contains the earliest date seen for soybeans in Chinese
Turkestan, or the cultivation of soybeans in Chinese
Turkestan (1912). The source of these soybeans is unknown.
Address: Washington, DC.
903. Osborn, Herbert. 1912. Leafhoppers affecting cereals,
grasses, and forage crops. USDA Bureau of Entomology,
Bulletin No. 108. 123 p. Sept. 12. See p. 16, 44, 100-01. [5
ref]
• Summary: Crops affected by leafhoppers include soy
beans. In Lafayette, Indiana, “in a field of soy beans a few
specimens of Empoasca mali were found, several larvae and
a few adults showing conclusively that the life history of
this species was passed on this crop... At Clemson College,
South Carolina, July 15, 1908, Mr. G.G. Ainslie reported
that at the experiment station he found a lot of soy beans
affected by a green leafhopper. He says: ‘They were present
in great numbers in all stages, and many of the leaves
were corrugated and curled by them. The lower leaves are
yellowish. When the beans are disturbed, the hoppers fly out
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in clouds.’”
Note: This is the earliest document seen (Oct. 2016)
by or about USDA’s Bureau of Entomology and soybeans.
Address: Prof. of Zoology and Entomology, Ohio State Univ.
904. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa
culture. Ses usages alimentaires, thérapeutiques, agricoles et
industriels [The soybean: Its culture. Its food, therapeutic,
agricultural, and industrial uses]. Paris: Augustin Challamel
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into
French and expanded from the Chinese edition, published
by la Societé Biologique d’Extréme-Orient (1910). [151 ref.
Fre]
• Summary: One of the earliest, most important, influential,
creative, interesting, and carefully researched books ever
written about soybeans and soyfoods. Its bibliography on
soy is larger than any published prior to that time. It was first
published as a series of eight articles in Agriculture Pratique
des Pays Chauds (Bulletin du Jardin Colonial) from
September 1911 to April 1912. Before being published as a
book, it was revised slightly by adding a table of contents at
the back, dividing the material into 5 parts with 19 chapters,
and adding several photos (p. 16-17), a world map showing
the distribution of soybean cultivation (p. 21), and an
interesting 2-page table (p. 66-67).
Contents: The soybean: Origin and history. Part I:
Soybean culture. 1. Species and varieties of soybeans:
Botanical characteristics, species, varieties (Chinese,
Japanese, Indian, Indochinese, Hawaiian, USA, European).
2. Needs of the soybean: Climatic, geographical area of
the soybean by region worldwide, agrological/soil needs,
fertilizers, soil preparation, the place of the soybean in crop
rotations. 3. Soybean seeds: Study of seeds (by weight,
by germination rate, selection of seeds), time of planting,
plant spacing, depth of seeding, rate of seeding per hectare,
method of seeding (broadcasting, in rows, in mounds).
4. The soybean during its vegetative stage: Germination,
transplanting, types of care (e.g., second dressings),
irrigation, flowering and fruiting, enemies of the soybean
(e.g., insects). 5. Harvest of soybeans: Time for harvest
(forage or grain), methods of harvesting (forage or grain;
mechanical mower), threshing (use of machine), yields of
soybeans (forage and grain in various countries, ratio of
seeds harvested to straw is about 1 to 2, yield of nutrients).
6. Fixation of atmospheric nitrogen by soybeans, and
improvement of the soil. 7. The soybean in mixed cultures
and alternate rows: With corn, cowpeas, rice, sweet sorghum,
or millet.
Part II: Chemical composition of the soybean. 1.
Composition of the plant: Minerals in the leaves and
total plant. 2. Study of the seed: Composition, chemical
composition, microscopic comparisons, table of analyses by
28 previous researchers, albumins, sugars, starch, dextrin or
dextrine, diastase, lipids, ash/minerals.

Part III: The soybean as human food and animal feed.
1. The soybean as feed for animals: Green forage and hay.
2. The soybean in human feeding: From the viewpoints of
physiology, economy, and gastronomy. The role of soya in
special diets: Vegetarianism, remineralization, diabetic, and
lactose intolerant.
Part IV: Food products based on soya. 1. Soymilk and
its derivatives: Soymilk (Methods of manufacture, Chinese
and modern at l’Usine de la Caséo-Sojaïne, nature and
properties [physical and chemical] and composition of the
milk, action of ferments and diastases (enzymes) on the
milk, uses of the milk, the residue from the soy dairy [okara],
condensed soymilk, powdered soymilk, fermented soymilk
(kefir, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage
de soya; methods of production, coagulants, yield of tofu,
storing tofu, composition and comparison with various
meats, digestibility, culinary preparations made from tofu
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food
and industrial uses). 2. Soy flour and its derivatives: Soy
flour, soy bread, wholemeal bread, other products based
on soy flour (as biscuits and cakes for diabetic diets). 3.
Soy oil and its by-products: Soy oil, physical and chemical
properties, usage, residue of the oil mill: the cake, price,
uses. 4. Use of the soybean as a legume: Whole soybeans
(composition and digestibility), soy sprouts (germes de soja),
green vegetable soybeans (le soja frais). 5. Fermented soy
condiments: Solid condiments from Japan: Tokyo natto (Le
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-mingNatto; fermented black soybeans with salt, ginger, orange
rind, etc. A similar product is made in China and called taotche). Paste condiments: Miso (four types and composition),
tao-tjung (Chinese miso). Sauces: Shoyu (its production,
varieties, properties, composition), chiang-yu (tsiang-yeou),
ketjap [kechap, from Java], tuong (from Annam, with rice or
corn), tao-yu (widely used in China and Japan, described by
Prinsen Geerligs). 6. Confectionery products: Comparison
with chestnuts, roasted soy flour to replace chocolate. 7. Soy
coffee (with analysis by Kornauth). 8. Special fermented
products: Kiu-tsee (a special commercial ferment from
Canton described by Thiersant), fermented soymilks.
Part V: Industrial uses of soybeans. Oil based: soap,
wax candles (bougie), and paint oils. Protein based: sojalithe
or soy stone which corresponds to lactite, insulators for
electrical apparatus, glue, etc. Conclusion. Addendum
(Complément) to Part III, Chapter 1: Soybean straw and
stems. Composition of various seeds, including soybeans.
Soy flour. The cakes from oil mills. Soymilk and the cake
from soy dairies (tourteau de laiterie, okara).
A very interesting table (p. 66-67, which does not appear
in the original 8 articles) shows earlier nutritional analyses
of the composition of soybeans by Steuf (from Hungary,
Mongolia and China), Schroeder, Caplan, Pellet (from China,
Hungary, Etampes), Muntz, Nikitin (black soybeans from
Russia, 2 samples), Lipski [Lipskii] (yellow, from Russia),
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Giljaranski (yellow from Russia, China and Japan; black
from China and Japan; green), König (Hispida platycarpa
black, Tumida yellow, brown and black), Prinsen (white from
Java and China), Goessmann, Kellner, USDA, Chemiker
Zeitung (white from Java and China, 29 Jan. 1896), Scuff
(misomame; miso soybeans), Zulkovski (yellow from China,
reddish brown from Mongolia), Institut Agr. de Vienne
(Austria; yellow from Vienna, reddish brown from Tirol),
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and
China, reddish brown from China), Chez M. Olivier Lecq
(from Moravia), Lechartier (Etampes and black), Joulie
(yellow), Stingl and Morawski, Bloch (yellow, green, and
black), Balland, Cavendish Evelyn Liardet (yellow, brown,
green, black, and white), Jardin Colonial (Laos, Tonkin,
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black
from China, or white). Photos and illustrations are the same
as those referenced in individual sections of the book, except
for the following: A field of soybeans (p. 16). A soybean
plant growing in Europe (p. 17). Color illustrations appear
facing pages 12, 22, and 64. Address: Li is from Societe
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from
Ingenieur Agricole (G.).
905. Tracy, S.M. 1912. Forage crops for the cotton region.
Farmers’ Bulletin (USDA) No. 509. 47 p. Oct. 11. See p. 29,
43-44.
• Summary: Forage crops include grasses, legumes, and
miscellaneous (such as chufas), hay crops, pastures, silage
crops, and soiling crops. In the section on “Legumes” (p.
21-33) are subsections on alfalfa, melilotus, red clover,
alsike clover, crimson clover, bur clover, lespedeza or Japan
clover, cowpeas, soy beans, velvet beans, vetches, Florida
beggarweed, and peanuts (p. 33). In the subsection on “Soy
Beans” we read (p. 29): “Although the soy bean has been
grown in this country occasionally for a long time it is only
within the last 10 years that it has attracted general attention
as a forage crop. It has been found to grow well in all the
cotton region, as well as farther north. It is strongly drought
resistant and makes a hay similar in quality to that from
cowpeas, though usually with a larger proportion of seeds
and somewhat more woody stems. There are many varieties
which differ greatly in time of growth, some ripening
within 90 days from sowing the seeds, while others require
the whole season. The Mammoth, a late variety, is now
commonly grown in the South. The Ito San is a good early
variety and quite commonly grown. A number of recently
introduced varieties are becoming popular, among them the
Haberlandt, Acme and Tokyo. For the region near the Gulf
coast the Riceland and Barchet varieties have given the best
results.”
“Inoculation with soil from an old soy-bean field is
desirable but not usually necessary in the South. Rabbits are
exceedingly fond of the young plants and sometimes cause
serious injury to the crop when the field is near woods.”

“The yield of seed varies from 10 to 30 bushels per acre.
It is not a desirable crop to plant with corn, as it matures
too late. As the seeds of many varieties shatter badly, the
gathering for seed should not be delayed longer than is
necessary for their ripening, and many more seeds will be
saved if the cutting is done early in the morning while the
pods are still damp with dew.”
The section on “Temporary pastures” (p. 42-43)
recommends planting soy beans in June and July, August,
September and October (along with cowpeas, chufas, corn,
and peanuts), and November.
The section titled “Silage crops” notes: “While the
silo is of less importance in the cotton region than in the
regions of shorter grazing seasons [further north], it is
usually a profitable investment for the dairyman.” It provides
succulent feed through the dry months of late summer. Corn
and sorghum are the principal crops for making silage, but
the quality of the feed made from them is greatly improved
when mixed with even a small portion of some legume, like
cowpeas, soy beans, or beggarweed.”
The section on “Soiling crops” (p. 44) begins: “Soiling
is often more economical than grazing, especially where
land is expensive, as it enables one to keep fully three times
the number of animals on the same area.” “On soils where
alfalfa can not be grown it is usually possible to use vetches,
cowpeas, or soy beans in its place.”
Concerning “Making hay” (p. 44-45): “Legumes like
cowpeas and soybeans in which the seed is an important part
of the forage, should not be cut until the earliest pods begin
to mature.”
A table titled “The best forage crops for the Southern
States” (p. 46-47) lists 6 types of forage crops in 8 states.
The soybean is listed under two of the types: (1) Annual
summer crop for hay in North Carolina, South Carolina,
Alabama, Mississippi, and Louisiana. The most popular
summer crop for hay is cowpeas; sorghums and lespedeza
also rank high. Soy beans are typically third or fourth on the
list; (2) Annual summer crop for pasture in North Carolina,
South Carolina, Alabama, and Mississippi. The most popular
summer crop for pasture is cowpeas, followed by lespedeza.
Soy beans are typically second or third on the list.
The subsection titled “Chufas” (p. 34-35) states that they
are “a profitable crop on sandy soils where winter grazing is
wanted for hogs and poultry. They grow best on soils which
are very light and sandy and yield well with a moderate
amount of cultivation... Many growers claim that the tubers
are more fattening than peanuts.”
Note: Samuel Mills Tracy lived 1847-1920. Address:
Special Agent, Office of Forage-Crop Investigations.
906. Farmers’ Bulletin (USDA). 1912. Experiment Station
work, LXXI. No. 514. p. 5-24. Oct. 19. See p. 18-23. [4 ref]
• Summary: The section titled “Harvesting, thrashing, and
storing soy beans” (p. 18-22) is a summary of: Roberts,
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George; Kinney, E.J. 1912. “Soy beans.” Kentucky Agric.
Exp. Station, Bulletin No. 161. p. 105-31. Feb.
An illustration (p. 20) shows a device (a pole frame
shaped like a 3-sided pyramid) “for curing soy-bean hay in
shock.”
The section titled “Soy beans for silage” (p. 22-23)
is a summary of: Minns, Edward R. 1912. “Soy beans as
a supplementary silage crop.” New York (Cornell) Agric.
Exp. Station, Bulletin No. 310. p. 257-74. Feb. Address:
1. Agronomist, Head of Div. of Agronomy; 2. Asst.
Agronomist. Both: Kentucky Agric. Exp. Station.
907. Eichenger, A. 1912. Regarding legume cultivation and
inoculation experiments (Abstract). Experiment Station
Record (USDA) 27(5):419. For the year 1912. [1 ref]
• Summary: An English-language summary of the following
German-language article: “Ueber Leguminosenanbau und
Impfversuche [Regarding legume cultivation and inoculation
experiments].” Pflanzer 8(4):190-219. April.
908. Carver, Geo. W. 1912. Re: Memorandum Co. 2.–
Experiment Station–Crops grown. Letter to Booker T.
Washington, Tuskegee Inst., Alabama, Nov. 26. 5 p. 2
drawings. Typed, with signature.
• Summary: “I beg to send you a memorandum of crops,
with results, grown on the Experiment Station.”
“Plot 10–Soja beans–2/25 acre. These were planted in
2½ foot rows–drilled in the same manner as cow peas. They
were planted May 16. They made a fine growth, soon lapping
in the rows, literally covered with pods, giving a yield
of 12,375 pounds of green forage per acre, or 3 tons, and
187 pounds of dried forage of the nicest possible kind. No
fertilizer was used on this plot other than the compost, which
averaged 8½ tons per acre.”
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers
in the Tuskegee Institute Archives, Roll 5 #0207-0211.
Address: Director, Dep. of Research and Experiment Station
[Tuskegee, Alabama].
909. Agee, Alva. 1912. Crops and methods for soil
improvement. New York, NY: The Macmillan Co. xv + 246
p. Nov. Illust. 20 cm.
• Summary: Soybeans are mentioned on pages viii, 42-43,
108-12, 113, 155, and 156.
In chapter 4, “Organic matter,” a section titled “The
right bacteria” states (p. 42-43): “A fact of importance to the
farmer is that the bacteria which thrive on the roots of some
legumes will not serve other legumes. This is a reason for
many failures of alfalfa, crimson clover, the soybean, the
cowpea, hairy vetch, and other legumes new to the region.”
The next section in this same chapter, “Soil inoculation,”
states: “We believe that some bacteria are carried in the dust
on the seed, and produce partial inoculation. Other causes

are more obscure. The cowpea trails on the ground, and
carries its bacteria more successfully than the soybean. Most
legumes require a soil artificially inoculated when brought
into a new region, failing otherwise in some degree to make
full growth.”
Whereas chapter 5 is “The clovers,” chapter 6 is
“Alfalfa,” and chapter 10 is “The Cowpea,” chapter 11,
which is titled “Other legumes and cereal catch crops,”
begins with a long section on “The soybean” (p. 108-12):
“The soybean is gaining a place among the valuable legumes
of the United States, and the acreage is increasing as its
merits become known to all. Its northern limits of profitable
production are much farther north than those of the cowpea,
and approach those of corn. In the south it is gaining friends.
Some of the advantages of the soybean over the cowpea, as
found by the Tennessee station, may be stated as follows:
“1. Greater seed production in case of fertile soils.
“2. Less sensitiveness to cold in spring and fall.
“3. Greater feeding value of the seed.
“On the other hand, a stand of cowpea plants is surer in
the case of soils that crust and germination runs higher. Its
climbing habit makes it better suited for growing with corn
for forage. A less amount of leaves is lost in curing.
“Fertility Value.–There are so many varieties of the
soybean and the cowpea, and adaptation to soil and climate
varies so widely, that a fair comparison is difficult to make.
In cool latitudes the soybean is recognized as distinctly more
profitable, making larger yields of vines and of seed. Where
adaptation is equal, the cowpea makes a slightly larger
growth of vines for hay, but the soybean gives a much richer
lot of seed for use as grain.
“When soil fertility is the chief consideration, the
adaptation of climate and soil should decide our choice
between these two legumes. There is no serious difference
where conditions for each are equally good. In cool latitudes
the soybean should be chosen. In the Ohio Valley it is usually
to be preferred. The greater part of the organic matter and the
plant-food is stored in the vines and seed.
“Feeding Value.–The soybean makes a rich hay,
surpassing clover, but it is coarse, and its unattractive
appearance has caused many farmers to condemn it without
trial. Livestock eat it greedily, and it is one of our richest
coarse feeds. The curing is more difficult than in the case
of the cowpea because the leaves drop early, and the plants
must be harvested before they approach maturity.
“Probably the large yield of rich seed is the most
important feature of the soybean crop. A ton of the seed
contains as much protein as a ton of old-process oil meal,
and three fourths as much as a ton of cottonseed meal. A
good crop of the soybean will yield 18 to 20 bushels of seed,
and as the nitrogen may be obtained chiefly from the air, the
protein from this crop will come to be a leading substitute for
purchased protein feeds.
“Varieties.–There are many varieties of the soybean,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 383
and their characteristics are modified by climatic conditions.
Each region will find the varieties best suited to its purposes
by tests. When hay is wanted, the variety should have fine
stems and a leafy habit of growth. It may not be a good
producer of seed, or able to hold the seed unshattered. The
harvesting should be done when some lower leaves turn
brown and before the pods are half filled. This stage of
maturity should be reached early enough in the fall to insure
some hot days for making the hay, and to permit harvesting
in time for seeding to wheat. The preparation for wheat is
made with the harrow and roller or plank drag.
“When the soybean is grown for seed, the variety should
hold the peas without undue shattering, and an erect grower
is more easily handled without loss of the crop. Varieties
for regions will vary, as do varieties of corn, according to
climate.
“The Planting.–Early varieties of the soybean in the
south can be planted as late as mid-summer, but farther
north a profitable crop requires nearly all of the summer
heat. The planting may be made soon after the usual time of
planting corn, or whenever the ground has become warm.
The preparation of the soil should be more thorough than
that often given the cowpea. Solid drilling of five pecks of
seed per acre is satisfactory when the crop is for fertilizing
purposes only, and gives an excellent hay on land free of
weeds. When the crop is wanted for hay, however, wheat
usually will follow, and it is much better to plant in rows and
to give two or three cultivations so that the ground may be
easily prepared for the wheat.
“A seed crop should be grown in rows. Three pecks of
seed in rows 28 inches apart is the usual amount.
“The soybean does not come up through a crusted
surface as well as most other plants, and planting should not
be made immediately before a rain. The plants are tender and
easily injured by use of a weeder.
“The fertilizer requirement is like that of the cowpea. An
application of 200 pounds of acid phosphate per acre should
be given, and the addition of 50 pounds of muriate of potash
often pays.
“Harvesting.–The soybean is not an easy crop to handle
without loss. When grown for seed, the tendency of the pods
to split and to drop the seed compels early cutting, and that
makes curing more difficult. The mower is the only practical
harvester on most farms, and the swath must be turned out
of the way of the horses to save tramping. A side-delivery
attachment can do the work. This is the best practice when
cut for hay. When used for mixing with corn in a silo, the
self-binder is satisfactory. The hay and seed crop must have
thorough field-curing in windrow and bunches, and the
harvest comes in a season when cold rains may prevail. This
disadvantage of one of our most valuable crops is to be taken
into account, but it will not prevent rapid increase in acreage
as the merit of the soybean becomes known.”
The section on “The Canada pea” states (p. 113): “There

is no profitable place for the Canada pea in crop-rotations
farther south than the true oat-crop belt, except as a greenforage crop. The soybean and red clover have greater
usefulness in the center of the corn belt.”
Chapter 15, “Crop rotations,” notes (p. 155): “Two
Legumes in the Rotation.–If all the crops of this five years’
rotation, excepting wheat, were fed on the farm, and if all
the manure were saved and rightly applied, there would be
little or no difficulty in maintaining fertility, provided the soil
were friendly to clover. The fact is that much such land has
grown poorer, and it is known that another legume is needed
in the rotation. The substitution of the soybean or cowpea for
the oat crop gives excellent results. It makes a large supply
of rich hay, and it fits the soil nicely for winter grain. The use
of the breaking-plow is escaped. The surface of the land is
in good tilth, especially if the legume was planted in rows so
that cultivation could be given.”
Page 156: “Where land is thin, a four years’ rotation of
corn, soybeans or cowpeas, wheat, and clover is one of the
best, because it contains two leguminous crops, and because
one of them favors the wheat which follows and the clover
seeded in the wheat.
“Potatoes after Corn.–When potatoes are grown in the
corn belt, a five years’ rotation of corn, potatoes, oats, wheat,
and clover, or corn, potatoes, wheat, clover, and timothy, is
one of the best. When a late potato crop is grown, there is not
time for seeding to wheat in cool latitudes, and the oat crop,
or the soybean, fits in best.”
Note: Alva Agee lived 1858-1943. Address: M.S., Head,
Dep. of Agricultural Extension, Acting Dean and Director
of the School of Agriculture and Agric. Exp. Station,
Pennsylvania State College.
910. Gray, Dan T.; Shook, L.W. 1912. Wintering pregnant
ewes in Alabama. Alabama Agricultural Experiment Station,
Bulletin No. 167. p. 205-20. Nov.
• Summary: A ewe is a mature female sheep. Soybeans,
peanuts, chufas, and sorghum were compared as pasturage
for hogs. 100 lb of pork cost by far the least on soybean
pasturage (only $2.74). The average gain of the pigs each
day on the soybean pasture was 1.02 lb, on the peanut
pasture 1.01 lb, on the chufa pasture 0.72 lb, and on the
sorghum 0.37 lb. In this experiment the hogs were turned
into the soybeans while the pods were very small so that for
2 weeks they ate only the leaves and young shoots.
The summary states: “Mixed hay (consisting of soy
beans, cowpeas, and crab grass) did not maintain the normal
health and weight of pregnant ewes.”
Note: As of 1995 the scientific name of the chufa is
Cyperus esculentus. Address: 1. Animal husbandman; 2.
Assistant. Both: Auburn, Alabama.
911. Thompson, Firman; Morgan, H.H. 1912. Soy bean oil.
Delaware Agricultural Experiment Station, Bulletin No. 98.
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13 p. Dec. 1.
• Summary: Contents: Introduction. Production of oil.
Quality of oil. Some constants of soy bean oil. Methods
used. Uses and value of oil. Qualities of cake or meal. Value
as green manure and as an oil seed crop.
Recently many U.S. experiment stations, especially in
the South, have conducted soy bean cultivation experiments,
with “fairly uniform success. Almost invariably, however,
the object of these experiments has been to determine their
value as a forage crop or for green manure, rather than to
determine the industrial or economic value of the bean.” A
table compares the nutritional composition of the soy bean,
cottonseed, and flax seed. The soy bean contains the least oil
(17.2%) and the most protein (33.5%) of the three.
“In 1908, owing to a scarcity of linseed and cottonseed
products, serious attention was given to the soy bean as
an oilseed by the oil mills of England, with the result that
during 1909 about 400,000 tons were imported by them
for the manufacture of oil. The oil produced was received
so favorably by various industries that the importation
of the beans into England and other European countries
has increased very rapidly... At the present time over
1,000,000 tons of [soy] beans are annually exported from
Manchuria, as well as large quantities of oil and cake which
are manufactured there. While the oil has been used to a
considerable extent in this country, it appears that none of
the oil has been manufactured here, it being imported from
Europe or from the Asiatic countries.” During the year
ending June 30, 1911, 41.1 million lb of soy bean oil worth
$2.55 million were imported to the USA. The decrease of
imports to 28.02 million lb during the fiscal year 1912 was,
in large part, due to a severe outbreak of bubonic plague in
Manchuria.
“Reports from many widely separated parts of the
country show that the soy bean can, with reasonable
certainty, be brought to maturity in almost any part of
the United States south of the fortieth parallel” which
runs through the middle of New Jersey, just north of the
southern border of Pennsylvania, through Columbus
(Ohio), Indianapolis (Indiana), and Decatur, Champaign,
and Springfield (Illinois), then along the northern border of
Kansas. The average yield is 25 bushels/acre.
“According to Brode (Special Agents Series, Consular
Reports, No. 39 [April 1910]) a process is now being used
by several of the large oil mills in England, which consists of
extracting soybeans with a solvent having a low boiling point
(presumably benzine), whereby as much as 90% of the oil
is extracted. This produces a cake or meal correspondingly
lower in oil and higher in protein than that made by pressure.
There also appears to be in use in England a secret process
for refining the oil by which all of the disagreeable odor and
taste is removed and a good edible oil is produced.”
The author’s original experiments, based on 48 samples
of soy bean oil, show that some constants of the oil are:

Specific gravity at 15ºC .9212.
Saponification value 188.65.
Acid value .28.
Reichert-Meissl value 5.3.
Hehner value 93.50.
Neutralization value 177.82.
Iodine value of the oil 127.78.
Iodine value of the unsaturated fatty acids 131.93.
Unsaturated fatty acids 84.70.
Saturated fatty acids 8.61.
Ether number 188.37.
Glycerol 10.29.
Mean molecular weight 315.5.
The methods used to determine each constant are
described in detail.
“Probably the most important use of the oil is in the
manufacture of soaps, for which purpose it compares very
favorably with cotton-seed oil. Being a semi-drying oil it has
also found some application in the manufacture of paints,
and while it probably can never displace linseed oil for
this purpose, it appears that when mixed with linseed oil in
proportions as high as 25 per cent, no inferior qualities are
shown in the paint. It is possible that, with suitable driers, it
may find more extended use for this purpose.
“Regular American market quotations on this oil are
only available since the latter part of 1909, and since that
time the price has ranged from 6½ to 8 cents per pound with
an average of about 6 3/4 cents, as compared with 6½ to 6
3/4 for cottonseed, and 9 to 13 cents for linseed oil.”
“The price of soy bean meal in Europe varies from about
$28 to $30 per ton, compared with $30 for cottonseed meal
and $35 for linseed meal.” Address: Delaware College Agric.
Exp. Station.
912. USDA Bureau of Plant Industry, Inventory. 1912. Seeds
and plants imported during the period from October 1 to
December 31, 1911. Nos. 31939 to 32368. No. 29. 65 p. Dec.
13.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
32361-32366. “From China. Presented by Mr. Nathaniel
Gist Gee, Soochow University, Soochow. Received
December 30, 1911. Seeds of the following; quoted notes by
Mr. Gist Gee:
“32361. Glycine hispida (Moench) Maxim. Olive green.
‘From Soochow. Hairy green beans planted in second or
third month. Eaten green or dried.’” Address: Washington,
DC.
913. USDA Bureau of Plant Industry, [Miscellaneous
Publications]. 1912. Soy bean (Glycine hispida).
Unnumbered. *
Address: Bureau of Plant Industry.
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914. Fairchild, David. 1912. Plant introduction for the
plant breeder. Yearbook of the United States Department of
Agriculture. p. 411-22. For the year 1911. See p. 416.
• Summary: The article begins: “It is now nearly two
centuries since the first successful attempt to hybridize plants
was made by an English gardener.”
The section titled “Extent of the work of the Office of
Foreign Seed and Plant Introduction” states: “To stimulate
this research and make it possible for a growing number of
enthusiasts to breed plants with intelligence, the Office of
Foreign Seed and Plant Introduction has been importing from
various parts of the world the wild relatives of our cultivated
plants and such promising wild forms as seem to offer a
chance for domestication.
“When one canvasses the whole world for the varieties
of one of our cultivated plants it is surprising to find how
many forms there are. In 1907, for example, when the
systematic work of bringing in soybean varieties for the
Office of Forage-Crop Investigations first began, there were
known in this country only 23 varieties. In a recent bulletin
of the Bureau of Plant Industry 300 are mentioned as having
been tested (Footnote: Piper & Morse. 1910. “The soy
bean: history, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 197. See p. 24). These forms
have been gathered since 1907 from the bazaars of oriental
villages or bought from peasants in Japan, India, China,
Siberia, Chosen (Korea), and the Dutch East Indies by
trained explorers, American consuls, missionaries, or special
correspondents.” Address: Agricultural Explorer in Charge of
Foreign Seed and Plant Introduction.
915. Halsted, Byron D.; Groth, B.H.A.; Owen, E.J.;
Robinson, M.; Groth, M. 1912. Report of the Botanical
Department. New Jersey State Agricultural Experiment
Station, Annual Report 32:311-399. For the year ending Oct.
31, 1911. See p. 360-80.
• Summary: In the section titled “A study of the hypocotyl”
(p. 360-80), the soy bean (variety Ito San) is discussed at
length. “The hypocotyl in dicotyledonous plants... is that
portion of the initial stem that is located between the root
system and the stem system of the plant... At the upper
extremity it bears the two seed-leaves and the plumule, that
is, the seed bud that unfolds into the true stem and leaves.” In
the Ito San, the stout hypocotyl usually attains its full length
in 10 days.
Page 374 describes hypocotyls of the Ito San soy bean,
grown in a greenhouse, and first measured on 24 May 1911.
A photo (opposite p. 374) shows “Hypocotyls of mutilated
seedlings. The upper row shows soy bean seedlings, normal
at 1; a half cotyledon removed at 2; both half off at 3; one off
at 4; and both off at 5. A similar set of sunflower seedlings...
is shown in the lower half of the plate.”
In a light room, the average length of the hypocotyl of
32 Ito San soy beans was 8.03 cm, whereas in a dark room it

was 21.7 cm, or 2.7 times as long.
Note 1. This is the earliest English-language document
seen (Oct. 2006) that uses the word “hypocotyl” (or
“hypocotyls”) in connection with soybeans. The hypocotyl
is that part of a plant embryo or seedling that is below the
cotyledons.
Note 2. This is the earliest document seen (Aug. 2008)
that gives details on the “plumule” of soybeans. Webster’s
Dictionary defines plumule (derived from the New Latin
plumula, from the Latin diminutive of pluma, a small soft
feather, and first used in about 1727) as “1: the primary
bud of a plant embryo usually situated at the apex of the
hypocotyl and consisting of leaves and an epicotyl. 2: a
down feather.”
Webster’s Dictionary defines epicotyl (epi + cotyledon,
a term first used in about 1880) as “the portion of the axis of
a plant embryo or seedling above the cotyledonary node.”
Address: 1. Sc.D., Botanist; 2. Ph.D., Plant Physiologist. All:
[New Brunswick, New Jersey].
916. Hartwell, Burt L.; Pember, F.R. 1912. The gain in
nitrogen during a five-year pot experiment with different
legumes. Proceedings of the Society for the Promotion of
Agricultural Science 32:43-46. For the year 1911. Held 1314 Nov. 1911 at Columbus, Ohio.
• Summary: Soy beans and adzuki beans were among the
legumes tested. No nitrogenous manures were used during
the 5 years, beginning in 1906, but optimum amounts of
other nutrients were supplied. The soy bean added the
equivalent of 1,844 lb/acre of nitrogen to the soil. This
nitrogen is worth $0.16 per lb. 70% of this nitrogen is
removed when the plants are harvested; the rest is left in the
soil. Address: Rhode Island Experiment Station.
917. Henderson (Peter) & Co. 1912. Henderson’s farmers
manual (Mail-order catalog). New York, NY: Printed by John
C. Rankin Co. 48 p.
• Summary: Page 34, which is devoted to Soy Beans, is
very similar to the same page in the 1910 edition of this
catalog. However the illustration in the lower right corner
of the photograph has been replaced by a somewhat larger
photo showing the nodules on the roots of a soybean plant.
The text, to the right of the photo reads: “Note the nitrogen
gathering nodules on these Soja Bean roots. Like other
leguminous plants the Soja Bean has the power of drawing
nitrogen from the air, and storing it in nodules on its roots.
“Think of the enormous fertilizing power that the
untold millions of those nodules underlying a crop of soja
beans–impart to the land.” “Price, 15c. lb.; $1.75 peck; $5.00
bushel, 60 lbs.; 10-bushel lots, $4.80 per bushel.”
Across the bottom of the page is written: “Henderson’s
Superior Seeds are procurable only from us direct–we do not
supply through Dealers.”
This catalog contains many interesting photos. Inside
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the front cover, eight photos show: (1) The company’s seed
cleaning plant and warehouses A, B, and C on Garfield
Avenue, Jersey City, New Jersey. Capacity 750,000 bushels.
About seven carts with drivers, each drawn by two horses,
are shown. (2) “A floor in the Order Department for Farm
Seeds.” Many men and moving many sacks. (3) “Mixing
grass seeds for permanent pasture.” Men with shovels mix
the seeds piled on the floor. (4) The front of the company’s
4-story store at 35 & 37 Cortland St, New York. (5) Men
standing next to barrels of potatoes. “Our Potato Cellars
occupy the basement of our Warehouses, Garfield Ave.,
Jersey City, N.J.” (6) Some of our modern Seed-Cleaning
Machines. (7-8) Women seated, “hand-picking peas and
beans after they have been through the Machines.”
On the rear cover is a color photograph of 14 different
types of seeds, each in its own circle, including Soja Beans.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
918. Henderson (Peter) & Co. 1912. Everything for the
garden (Mail-order catalog). New York, NY. 198 p. 28 cm.
• Summary: In the section titled “Farm seeds” (p. 68),
the illustration and text for the Early Green Soja Bean are
identical to those in Henderson’s 1912 Wholesale Catalogue.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
919. Henry, W.A. 1912. Feeds and feeding: A hand-book for
the student and stockman. 12th ed., first revision. Madison,
Wisconsin: Published by the author. vi + 613 p. 24 cm. [20
soy ref]
• Summary: In Part II, “Feeding stuffs,” chapter 9 titled
“Leading cereals and by-products” states (p. 134): “Gluten
meal is one of the richest of concentrates in crude protein
and fat... It is a heavy feed and but little used in its original
form... Gluten feed, composed of gluten meal and corn bran
ground together, is now the largest common by-product of
glucose and starch factories.”
In the chapter on “Oil-bearing seeds and their byproducts” is a long section (p. 155-56) titled “201. Soybean,
Glycine hispida,” which discusses the feeding value of
ground soybeans and soybean meal. The next section is on
the peanut.
In the chapter titled “Tests with feeding stuffs” are
sections on “630. Soybean v. cotton-seed meal” (p. 396),
gluten meal and gluten feed (p. 398), “643. Soybean cake”
(p. 401-02), “674. Soybean, cowpea, and Japan clover hay”
(p. 415; soybean better has a better feeding value than alfalfa
hay), “681. Soybean silage and alfalfa hay” (p. 419).
In the chapter “Experiments in fattening sheep”
see “753. Soybeans” (p. 464-65; with ewe lambs). Page
487 notes that soybeans, which are rich in crude protein,

“are usually too expensive to form the entire concentrate
allowance for fattening lambs.”
In the chapter on the “Value of various feeding stuffs
for swine” (p. 516-51), see “846. Gluten meal” (p. 519)
and “868. Soybeans” (p. 529-30). The next section is on
peanuts (p. 530). Then “898. Soybean pasture” (p. 547), and
“195. The legume seeds” (p. 558-59, incl. “Canada peas,
cowpeas, soybeans, and peanuts... While the starchy cereal
grains are the great fattening concentrates, the leguminous
seeds are essential in furnishing nitrogenous matter for
building the muscular tissues and organs of the body. It is
of vast importance that the pork producer in every section
of America can successfully and economically grow at
least one of the leguminous forage and grain crops, and
therefore is not forced to purchase expensive nitrogenous
feeds. No one can study the requirements and possibilities
of pork production in this country without realizing that
the leguminous plants are destined to occupy a vastly more
important position than they hold at present”), “916. The
legume roughages” (p. 559, incl. soybean pasture). Address:
D.Sc., D.Agr., Emeritus Prof. of Agriculture, Formerly Dean
of College of Agriculture and Director of the Agric. Exp.
Station, Univ. of Wisconsin.
920. Johnson Seed Co. 1912. Wholesale price list (Mailorder catalog). Philadelphia, Pennsylvania. 48 p. 25 cm.
• Summary: In a small section titled “Miscellaneous Seeds,”
“Soja Bean (New Early Variety or Late Variety)” are
mentioned on page 33. Write for prices. A large photo on the
rear cover shows the interior of the retail store at 217 Market
Street extending through to 206 Church St. The high walls
are lined with seed drawers and books. Many salesmen are
waiting on customers at the long counter. Many plants are
growing in pots on the floor.
This catalog is owned by the National Agricultural
Library, Special Collections, in Beltsville, Maryland.
Address: 217 Market St., Philadelphia, Pennsylvania.
921. Johnson Seed Co. 1912. Garden & farm manual (Mailorder catalog). Philadelphia, Pennsylvania. 96 p. 26 cm.
• Summary: In the section titled “Fodder and Soiling Plants”
is a subsection (p. 58) titled “Soja or Japanese Soy Bean”
which states: “The demand for the Soja Beans has grown
remarkably of late years. Their great value is as a forage
crop, for fertilizing the soil and for pasturing or feeding the
green fodder much in the same way as the cow pea. New
Early Soja will mature in the far North. Mammoth Yellow
Soja, matures south of the Potomac and Ohio Rivers. Each,
per pkt, 10c.; lb., 25c; 3 lbs., 60c., postpaid; by freight or
express, qt., 20c; peck, 90c. Write for prices by the bushel.”
Also on this page are cow peas (the great soil improver–
Make poor land rich, good land more productive, and enrich
the soil), Canada field peas, sand or winter vetch, early
amber sugar cane, and true dwarf Essex rape.
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This catalog is owned by the National Agricultural
Library, Special Collections, in Beltsville, Maryland.
Address: 217 Market St., Philadelphia, Pennsylvania.
922. Ladd, E.F. 1912. Report of the Food Commissioner,
1911. North Dakota Government Agricultural Experiment
Station, Annual Report to the Governor of North Dakota,
Part II (Fargo) 22:1-215. See p. 145.
• Summary: In the section titled “Division of Industrial
Chemistry” (p. 144-50) is a 1/3 page subsection (p. 145)
titled “Soya bean oils,” which states that two samples of
soya bean oils have been tested. “Station [sample] No.
639. Soya oil, [tested by] A.N. Parks, Co., Philadelphia,
Pa. [Pennsylvania]. English crushed crude direct from 212
barrels, imported directly from England. Specific gravity
at 15ºC.: 0.92226. Refractive index at 20ºC.: 1.4742.
Saponification No.: 192. Iodine No. (Hanus): 125. Acid
figure: 5.0. Presumably pure soya bean oil.
“Station [sample] No. 677. Manchurian soya bean
oil, [tested by] Alden S. Swan and Co., New York.
Specific gravity at 15ºC.: 0.9262. Refractive index:
1.4747. Saponification No.: 191. Iodine No. (Hanus): 130.
Presumably pure soya bean oil.” Address: PhD, Food
Commissioner and State Chemist.
923. Ladd, E.F. 1912. Report of the Food Commissioner:
Waters, wheats, paints, oils and farm products, 1912. North
Dakota Government Agricultural Experiment Station, Annual
Report to the Governor of North Dakota, Part III (Fargo)
23:291-564. See p. 292. Public Document No. 36.
• Summary: The section titled “Oils” (p. 292) states: “A
study has been made of the composition of several oils
with particular reference to their use in connection with
the manufacture of paints, or as substitutes for linseed
oil. Special attention has been given to the question of
Lumbang oil, China Wood oil and Soya Bean oil, each of
which possesses certain properties that are worthy of further
investigation...” Address: Food Commissioner and State
Chemist.
924. Lipman, Jacob G.; Blair, A.W.; Owen, Irving L.;
McLean, Harry C. 1912. Report of the Soil Chemist and
Bacteriologist. New Jersey State Agricultural Experiment
Station, Annual Report 32:157-267. For the year ending Oct.
31, 1911.
• Summary: In Part V, titled “Miscellaneous vegetation
experiments,” Experiment 10 concerning “The protein
content of soy beans and buckwheat as affected by varying
amounts of lime, gypsum and acid phosphate” (p. 254-56)
contains a large table showing the results. “The following
conclusions seem justified: 1. The nitrogen content of soy
beans was distinctly increased by the use of lime, though
lime at the rate of 4,000 pounds per acre did not appear to
give any increase over the yield from 1,000 pounds per acre.

The highest yield was obtained when the lime was used at
the rate of 2,000 pounds per acre.
“2. Gypsum appears to have had no influence on the
nitrogen content of the beans.”
Experiment 11 concerning “The protein content of
soy beans as affected by the proportion of sand in the soil”
(p. 256-57) contains another table showing the results.
Conclusion: “While the differences were not great, yet the
evidence points to a sandy soil as favoring a high protein
content in soy beans.” Address: 1. Ph.D., Acting Director; 2.
A.M., Assoc. Soil Chemist; 3-4. B.Sc., Asst. Chemist. All:
New Brunswick, New Jersey.
925. Nitragin Co. (The). 1912. Nitrogen made on the farm.
Milwaukee, Wisconsin. 12 p. [1 ref]
• Summary: Nobbe and Hiltner registered the name
Nitragene (pronounced NAI-tra-gene) all over the world as
a trademark. It was registered in the United States Dec. 6,
1898, as No. 32,212. Initially Nitragin was sold mostly in
Europe. It “was not for a few years marketed in the United
States and Canada, but these governments undertook the
introduction of the pure culture method of soil inoculation
on their own account, in order to encourage this safer, easier,
and more practical method. The United States Department
of Agriculture distributed these organisms in the dry or
dormant form on bits of cotton. Thus practically the whole
world accepted, endorsed and adopted the Nobbe-Hiltner
inoculation method. However many disappointments
followed these early experiments... The cultures sent out
by the USDA were found practically useless.” There were
basic problems with the original product and many farmers
lost confidence in artificial cultures. Then the so-called “new
Nitragin” was introduced to America in about 1909 by the
German-American Nitragin Co. of Milwaukee, Wisconsin,
under the direct supervision of Dr. M.O. Reiche, soil expert,
bacteriologist, and former student and assistant to Dr.
Hiltner. The new product was more effective. Photos show:
“Healthy roots of beans showing germ clusters or ‘nodules.’”
Roots of sickly bean plants. Soy is not mentioned. Address:
Milwaukee, Wisconsin.
926. Sargent, L.W. 1912. Division of Industrial Chemistry.
Report of the Food Commissioner, North Dakota 9:144-50.
For the year 1911.
• Summary: Note: This report, which is bound with the 22nd
Annual Report of the North Dakota Government Agricultural
Experiment Station (Fargo), covers laboratory work from the
second half of calendar year 1911. Various samples of paint
oils, including linseed oil and soya bean oil, were examined.
“A series of twenty paints used in the practical paint tests in
the summer of 1911 are at present being analyzed, but the
results will appear in a Special Paint Bulletin, and not in this
report.”
Two samples of presumably pure soya bean oil were
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analyzed and the results presented in tabular form. The first,
from the A.N. Parks Co. (Philadelphia, Pennsylvania) was
crushed in England, crude [not refined], direct from 212
barrels [1 barrel probably = 42 gallons] imported directly
from England. Specific gravity at 15ºC. 0.9226. Refractive
index at 20ºC. 1.4742. Saponification No. 192. Iodine No.
(Hanus) 125. Acid figure 5.0.
The second, Manchurian soya bean oil, from Alden S.
Swan and Co. (New York): Specific gravity at 15ºC. 0.9310.
Refractive index at 20ºC. 1.4801. Saponification No. 194.
Iodine No. (Hanus) 142.
A table (p. 150) shows that colored soya bean oil
fluoresced in response to light, and also fluoresced when
debloomed with nitro-bengol.
Note: This is the earliest document seen (April 2016)
concerning soybean products (soya bean oil) in North
Dakota. This document contains the earliest date seen for
soybean products in North Dakota (second half of 1911);
soybeans as such have not yet been reported. Address: Asst.
Chemist, North Dakota Agric. Exp. Station (Fargo).
927. Smith, C.B. 1912. Rotations in the corn belt. Yearbook
of the United States Department of Agriculture p. 325-36.
For the year 1911.
• Summary: The section titled “Corn in rotation with
cowpeas or soy beans, wheat, and clover” (p. 331-32)
discusses the growing importance of soybeans in the corn
belt. “In southern Indiana, southern Illinois, portions of
Ohio, and much of Missouri and Kansas either cow peas
or soy beans may profitably be substituted for oats in the
rotation. Both these crops may be grown for either grain or
hay, producing a quality of product even superior to oats
for feeding purposes. Both are legumes, and therefore are
superior to oats as crops for improving the land, and both
possess the still further advantage of making it unnecessary
to plow the ground after them, as in the case of oats,
for wheat. Disking is preferable and can be effectually
done when dry weather would make plowing impossible.
Furthermore, both cowpeas and soy beans can be grown
successfully on poorer land and on land in a poorer condition
of tilth than can oats, and in themselves, either for feed or
hay, they will return a greater cash value than oats.
“As to which is the more profitable, cowpeas or soy
beans, that matter has not been satisfactorily determined and
will vary with the locality. The soy beans will stand a little
more frost and therefore can be safely grown a little farther
north than cowpeas.
“Recent field observations have led to the belief that
soy beans will have by far the broader general application
and will thrive under a greater variety of soil conditions than
cowpeas. On the heavier lands along the central and northcentral sections of Ohio, Indiana, and Illinois soy beans are
being grown with greater success and with greater profit than
cowpeas.”

“The value of the soy bean crop in the sections
mentioned is being realized more and more each year and
it is rapidly filling a very important place in the rotation on
the average farm. At present the crop is principally used to
supply feed for live stock, but with the prevailing prices
of seed, farmers will doubtless gradually go into seed
production, allowing the crop to fill the same place in the
rotation as at present.
“With a four or five year rotation of (1) corn, (2)
cowpeas or soy beans, (3) wheat, and (4) clover and timothy
one year or more, the land will be plowed but once in the
rotation and that for the corn crop. For the cowpeas or soy
beans and for the wheat, disking the ground will usually be
sufficient.”
Note: This is the earliest document seen (Oct. 2016) by
or about USDA’s Office of Farm Management and soybeans.
In 1922 it became part of the Bureau of Agricultural
Economics. Address: Agriculturist, Office of Farm
Management, Bureau of Plant Industry.
928. Squires, J.H. 1912. Report of the Agronomist. New
Mexico Agricultural Experiment Station, Annual Report
22:41-43. For the year 1910-11.
• Summary: “It was the original plan to determine the
wilting point of the crop but it was determined that by the
time the crop showed signs of wilting it was so seriously
injured that it did not recover upon irrigation. This plan
was abandoned. The crop grown on the plats was soy beans
and in some cases a yield of thirty bushels per acre was
produced. It was the purpose to determine the transpiration,
percolation, evaporation, and duty of water for this crop.
These data were tabulated and are now being brought into
form for publication.
“An experiment to determine the effect of various
combinations of fertilizers on soy bean was carried on by
the use of thirteen small plats. No satisfactory results were
obtained as some of the check plats produced greater yields
than the fertilized plats.” Address: Ph.D. Agronomy, Las
Cruces, New Mexico.
929. Whiting, Albert Lemuel. 1912. A biochemical study
of nitrogen in certain legumes. PhD thesis, University of
Illinois. 542 p.
• Summary: Soybeans are mentioned on at least 45 pages
in this thesis. A summary of this PhD thesis was published
in 1915 as: Whiting, Albert L. 1915. “A biochemical
study of nitrogen in certain legumes.” Illinois Agricultural
Experiment Station, Bulletin No. 179. p. 467-542. March.
Soybeans are discussed numerous times.
Note: This is the earliest document seen (Aug. 2012)
regarding soybeans in connection with Urbana Laboratories
(Urbana, Illinois, founded in 1919) or with Albert Lemuel
Whiting, its founder. Whiting earned his B.S. degree at
Massachusetts Agricultural College, 1908, and his M.S.
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at Rhode Island State College, 1910. Address: Champaign
County, Illinois.

Crop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.

930. Forbes, E.B.; Beegle, F.M.; Mensching, J.E. 1913.
Mineral and organic analyses of foods: New methods for the
determination of sodium and crude fiber. Ohio Agricultural
Experiment Station, Bulletin No. 255. p. 211-32. Jan.
• Summary: Table VI, titled “Organic and mineral analyses
of foods–Fruits, vegetables and roughage–Parts per 100 of
fresh substance” (p. 230-31) gives figures for soy bean hay
and soy beans for the following: Moisture, protein, nitrogen,
ether extract, crude fiber, ash, potassium, sodium, calcium,
magnesium, sulphur, chlorine, phosphorus. Does not include
iron. Address: 1. Ph.D., Chief; 2. B.S., Asst. Both: Dep. of
Nutrition, Columbus, Ohio.

933. March 6–David F. Houston (D), Missouri, becomes
U.S. Secretary of Agriculture under President Woodrow
Wilson (1913-1921) (Important event). 1913.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).

931. Mooers, Charles A. 1913. Liming for Tennessee soils.
Tennessee Agricultural Experiment Station, Bulletin No. 97.
35 p. Jan.
• Summary: Liming involves adding finely ground limestone
(mainly calcium carbonate / carbonate of lime) to soils,
in part to raise the pH. Mooers studied the response of
different crops to the liming of acid soils where liming was
necessary to get a fair crop of clover. Plants reported as
practically failing without liming were: alfalfa, alsike clover,
red clover, and white cover. Crops which were decidedly
helped: crimson clover, cowpeas, soybeans, velvet beans,
and hairy vetch. Crops which were injured by the application
of lime: cotton, peanuts, watermelon. Address: Chemist and
Agronomist, Knoxville, Tennessee.
932. Morse, W.J. 1913. Re: Article in Country Gentleman.
Letter to Mr. E.S. Ritter, Pottstown, Pennsylvania, Feb. 20. 1
p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–Your letter of February 1st has been
referred to this office for attention.
“Concerning your request for information of an
article published in ‘The Country Gentlemen’ regarding an
experiment with soybeans, I regret to say that I have not read
this article, thus am unable to make any comments on it. I
would appreciate it very much if you would give the date
and publication of the article whereby I might look it up and
write to you further.”
“I am taking pleasure in enclosing our blue slip giving
brief information on the soy bean and am sending you under
separate cover Farmers’ Bulletin 372 which will give you
much more complete information. Yours truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Forage-

934. Wiancko, Alfred T. 1913. Cow peas and soy beans.
Revised ed. Purdue University Agricultural Extension
Bulletin No. 2. 8 p. March.
• Summary: Contents: Introduction. Soil adaptation. Soil
preparation. Inoculation. When and how to sow cowpeas
and soy beans. Harvesting and threshing (for hay, for seed).
Varieties for Indiana.
This Bulletin begins: “Cowpeas and soy beans are
leguminous crops which are rapidly gaining favor in
Indiana agriculture. Farmers all over the state are becoming
interested in them and are learning their great value as grain
and forage crops and for the improvement of soil fertility.
Their power to gather nitrogen from the air, the large amount
of organic matter they are capable of producing, and their
beneficial effect upon the tilth of clay soils are qualities
which commend them in the highest degree, to say nothing
of their value as feeding stuffs.
“On most Indiana soils the cowpea is primarily a forage
crop, while the soy bean will generally give best results
as a grain crop. Both are excellent as cover crops or green
manures for plowing under, providing large amounts of
organic matter rich in nitrogen. Of the two, the cowpea is
perhaps to be preferred for the latter purpose, but that point is
not settled. Of similar sized varieties, sometimes one will do
better and sometimes the other, according to soil adaptation,
degree of inoculation, etc.”
“Varieties for Indiana (p. 7): There is great variation in
the time of maturity among varieties of both soy beans and
cowpeas. Large numbers of varieties (over 200 of soy beans)
have been tested in this state, some ripening inside of three
months, while others were still grass green when destroyed
by frost. It is very important, therefore, to give careful
attention to the selection of varieties.”
Page 8: The following varieties of soy beans may be
recommended:
“Northern Indiana:–Ito San, Early Brown, Black Beauty.
“Central and Southern Indiana:–Hollybrook, Ito San,
Early Brown, Sable, Mikado.
Where to get seed–Soy beans [all in Indiana]:
“Taylor Fouts, Camden.
“Isaac A. Smith, Warren.
“C.L. Meharry, Attica.
“W.R. Butler, Kokomo.
“Troyer Bros., Losantville.
“F.W. Greenwell, Jr., Huntertown.
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“A.H. Hadley, Monrovia.
“R.G. East, Worthington.
“A.B. Talmage, Wabash.”
Footnote: “Farmers are cautioned to examine samples
of the seed before purchasing. The names and addresses are
given for the convenience of farmers and the Station should
not be held responsible for the quality of the seed.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Mikado. Address: Dep. of Soils
and Crops, Purdue Univ. Experiment Station.
935. Woodhouse, E.J.; Taylor, C. Somers. 1913. The varieties
of soy beans found in Bengal, Bihar, and Orissa and their
commercial possibilities. India Department of Agriculture,
Memoirs. Botanical Series 5(3):103-76. March. Plus 4 plates
on unnumbered pages. Also published as a book in Calcutta
by Thacker, Spink & Co. and in London by W. Thacker &
Co. 28 cm. [15 ref]
• Summary: Contents: 1. Introductory. 2. Nomenclature. 3.
Varietal characters of soy beans: Habit, foliage, pubescence,
flower (morphology, pollination, extent of natural crossing),
pods, seeds (morphology), seeds (composition; black,
yellow, and chocolate seeded varieties grown by the authors
from seed obtained in 1909; the back varieties contained
significantly more nitrogen/protein and less oil), maturity,
diseases. 4. Description of types: Kala Bhetmas, Safed
Bhetmas, Lal Bhetmas, Barmeli Bhetmas, Nepali Bhetmas
(obtained from Kalimpong and tested at Sabour in 1911).
5. Distribution. 6. Cultivation. 7. Yield. 8. Price. 9. Uses:
Food-stuff, bean sauce (soy, or shoyu), chiang or miso,
tou-fu (tofu), soy beans as a green vegetable, oil (for use in
England in soap-making, or in China “as an illuminant, as a
substitute for lard in cooking, though it is inferior to rapeseed
and sesamum oil for this purpose, as a lubricant for greasing
cart axles, or for waterproofing cloth”), cake and flour. 10.
General conclusions.
“In 1909 the survey work on the crops of Bengal was
commenced, and in July of that year a number of trial
plots of the chief pulse crops of the Province were sown
for identification and field study. Among these were three
samples of Bhetmas, of which one sample of black-seeded
Bhetmas, received from the Settlement Officer, Bhagalpur,
was found to be pure for seed characters... All the plots did
well and were identified as varieties of the Soy Bean, but
in October it became apparent that the black-seeded type
differed from the other two in having darker bullate leaves
and a more prostrate habit...
“In 1910 the seed of the single plants which had been
analysed was sown together with some samples obtained
by Mr. A.C. Ghosh from the Kurseong bazar [bazaar]... a
distinctly earlier black seeded form was obtained from a plot
(E256 of 1910) grown from seed collected at the Bankipur
Exhibition. The trial plots of the seed from Kurseong failed.”
“In 1911... the success of the plots of the acclimatized

American varieties induced us to exchange seeds of the
Bengal types with Mr. Piper, of the United States Plant
Industry Bureau, who kindly supplied us with seed of
the varieties, Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin [Peking], Pingshu. Another attempt was
made to cultivate at Sabour the varieties grown in the
Sikkim Himalayas, and plots of the Nepali, Barmeli, black
seed, greenish yellow seed and chocolate seed varieties
were obtained from Mr. Goodwin, Superintendent of the
Kalimpong Homes Farm, and grown successfully at Sabour”
(p. 104-05). Note 1. This is the earliest document seen (Aug.
2013) that spells the soybean variety named “Peking” as
“Pekin.” This spelling also appeared in Cuba in 1920 (3
documents), in Argentina in 1922, and in the United States in
1925 (in Alaska, see Georgeson 1925).
Concerning seed morphology (p. 114-15): The weight of
100 seeds in some of the American varieties such as Barchet,
Pekin and Pingshu have remained approximately constant,
whereas others, such as Duggar, Hollybrook and Mammoth
have decreased in weight more or less considerably during
the past season. The Nepali type has decreased in weight
from 24.4 grams to 12.8 grams per 100 seeds. The variation
in weight per 100 seeds in the case of varieties cultivated in
new localities would appear to give a good indication of the
adaptability of a variety to its new environment.”
The authors record the results of a large number of
selection experiments which they have carried out with a
view to obtaining early-maturing types rich in oil, and also
deal briefly with the cultivation and uses of soy beans.
Concerning uses (p. 138): “In Bengal, soy beans are
used very little for food as they are said to be too heat
producing. It is usually taken after frying over a heated sand
bath as bhunja, but it is also heated, crushed, and then used
as dal, and also as larua mixed with gur.” In the “Soya Bean
of Manchuria” (1911), Shaw states that soy beans can also be
used to make bean sauce or shoyu, chiang or miso, and toufu (tofu). They can also be used to make oil, cake, and flour.
“General conclusions (p. 140): At the present time, Soy
Beans are grown to a slight extent only in the Darjeeling hills
and to no appreciable extent elsewhere although satisfactory
yields have been obtained in the experiments conducted by
the Agricultural Department in both these areas. We may
ascribe the present unpopularity of the crop to the following
reasons. For export the price offered in Calcutta is not yet
sufficiently attractive; as a food-stuff it is more potent than
the ordinary pulses to which the people are accustomed;
as a crop for growth in the plains it has the disadvantage
of occupying the land during two seasons, it may suffer
from waterlogging during the rains, and requires plenty of
moisture in October, and it harbours rats during the last two
months of its growth. These objections do not appear to us
by any means unsurmountable [insurmountable]... The use
of Soy Beans for food could be extended if the educated
classes once appreciate its value as an addition to a rice diet,
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and experiment with its preparation for food on the lines
suggested.”
“Its cultivation in the hills would probably be largely
extended on the present lines as soon as the price reached
a satisfactory figure. It only remains to say that our work
is being continued on the lines indicated in this paper with
a view to isolating early maturing types possessing a high
yield of oil.”
Contains many tables (the 13 tables before page 143 are
unnumbered, and many contain no caption), mostly showing
the composition of various black, yellow, and chocolate
soy beans and the history of descendants of various singly
selected plants. Black soy beans contain on average 6.72%
nitrogen and 13.52% oil. Yellow soy beans contain 5.61%
nitrogen and 16.99% oil.
Note 2. Therefore black soy beans contain 19.8% more
nitrogen [protein] and only 79.6% as much oil as yellow soy
beans. Chocolate-colored soy beans contain 5.57% nitrogen
(the least of all three types) and 17.13% oil (the most of all
three types).
A table titled “Life periods of American varieties of Soy
Beans grown at Sabour, 1911” (p. 124) gives information on
eight varieties: Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin, Pingshu, and Riceland. For example,
Duggar: Origin: S.P.I. No. 17268C. Date of planting: July 12,
1911. Date of harvesting: Oct. 11. Life period at Sabour: 91
days. Life period in the U.S.A.: 110-120 days.
Another table titled “Yield of the types of soy beans
found in Bengal, Bihar, and Orissa” (p. 135) lists 8 varieties,
and for each: Where grown, dates of sowing, area sown,
approximate yield in lbs/acre, corresponding yield (on
unmanured land) in mds., srs., and chtks. [mds. = maunds;
1 maund = 82.28 pounds or 37.32 kg; srs. = seers; 1 seer
= 2.05 pounds; chtks. = chittaks or chittacks or chattaks or
chattacks; 1 chittak [also chattak or chattack] = 1/16 seer =
900 grains = about 2 ounces], and remarks. Two trials gave
yields of more than 2000 lb/acre (2,189 lb from the variety
Nepali in Kalimpong, and 2,164 lb for a Chocolate variety at
Bankipur Farm). Seven additional trials gave yields of 1,000
to 1,400 lb/acre.
Numbered tables (starting on p. 143) show: (1) Black
soy beans: The history of descendants of various single
selected plants. (2) Yellow soy beans (Type 3): The history of
descendants of various single selected plants. (3) Chocolate
soy beans (Type 4): The history of descendants of various
single selected plants. (4) Variations in 24 plots grown
from each plant descended from sowing of seed from the
single plant No. 94c. (5) Detailed table showing the results
obtained from 150 samples of black soy beans analysed
in 1911 (p. 146-55). (6) Detailed results obtained in 1911
with 150 samples of yellow soy beans (Type 3) (p. 155-64).
(7) Detailed results obtained in 1911 with 152 samples of
chocolate soy beans (Type 4) (p. 165-74). (8) Life periods of
Bengal varieties of soy beans grown in Bengal.

Photos on unnumbered pages near the end show: (1)
Type I–”Late Black-seeded” soybean variety, photographed
28 Oct. 1911. (2) Type V–Barmeli variety. (3) Type VI–
Nepali variety on left, and Type IIIa–”Upright long branched
greeny yellow seeded variety on right.” (4) Barchet variety,
photographed 30 Oct. 1911.
Four graphs on the last page show the distribution of
chocolate, black, and yellow soybeans according to both
their nitrogen and oil contents.
Note 3. This is the earliest document seen (Oct. 2010)
that clearly refers to the cultivation of soybeans in Bengal
(probably later Bangladesh). Address: Economic Botanist to
the Government of Bihar and Orissa, India.
936. Williams, C.G.; Welton, F.A. 1913. Cooperative tests
with soybeans in 1912. Ohio Agricultural Experiment
Station, Circular No. 132. 11 p. April 2.
• Summary: This Circular begins: “In the spring of 1912
the Station distributed a quantity of soybeans. In general the
plan followed was two-fold: To farmers who wished to make
a comparison of varieties and who were willing to make
out and return a brief report of same, the Station furnished
free seed of a few of its most promising varieties for a test
in small plots (size, two to four square rods). To those who
wished to experiment with the crop, but who did not care to
conduct a variety test, the Station sold beans in lots not to
exceed one bushel. With one exception, all the seed sold was
of the Medium Green variety.
“Thirty-two cooperators, representing twenty-one
counties, have submitted reports, a brief summary of which
is here presented. For the most part the farmers reporting
were without experience in growing soybeans. The results
are both interesting and, in the main, encouraging. All the
reports the Station received are included, without regard to
their success or failure.
“The reports are here arranged in alphabetical order
according to counties.”
Of the 32 tests reported, 8 would be classed as failures.
The successful crops range in yield from 8 to 28 bu/acre on
areas of one or more acres. Some of the plot yields reached
50 bu/acre. The common grain drill was generally used
for planting in rows 21 to 42 inches apart. The best yields
came from rows 21-28 inches apart. The mowing machine
with side-delivery attachment was the favorite implement
for harvesting. The threshing was generally done with the
common grain separator, using blank concaves. Several
report a good many split beans. The secret of avoiding the
splitting of beans in threshing is in the use of special pulleys
to reduce the speed of the cylinder without slowing down the
balance of the separator. Address: Wooster, Ohio.
937. Manns, Thomas F.; Taubenhaus, J.J. 1913. Streak: A
bacterial disease of the sweet pea and clovers. [Bacillus
lathyri Manns and Taubenhaus on soybean leaves and pods].
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Gardeners’ Chronicle (London) 53:215-16. April 5. Third
Series. [7 ref]
• Summary: This is a summary of a thesis titled “Some
fungus diseases of the sweet pea,” by Mr. J.J. Taubenhaus
at the University of Pennsylvania. Cross infection studies
indicated that the Soy Bean (4 samples) was one of 8
legumes that could serve as a host for the streak disease,
caused by Bacillus lathyri.
“The disease was particularly severe upon one variety
of Soy Beans, in which the lower lesions girdled the stem
and penetrated so deeply that the plants blew over, as is
occasionally to be met with in the ‘black leg’ of Potatoes
(a bacterial disease).” Address: Dep. of Plant Pathology,
Delaware College Agric. Exp. Station, Newark, Delaware
USA.
938. Piper, C.V. 1913. Re: Dr. E.V. Wilcox of Hawaii wants
soy bean varieties. Letter to W.J. Morse, [Arlington Farm.
Rosslyn, Virginia], April 9. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Dr. E.V. Wilcox, Director of
the Hawaii Experiment Station, Honolulu, Hawaii, wants
to get seed of soybean varieties suitable for forage. Will
you send seed of not to exceed 8 or 10 varieties. Yours very
truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge,
[Bureau of Plant Industry, USDA, Washington, DC].
939. Morse, W.J. 1913. Re: Soy bean hybrids, mottling, and
cross pollination. Letter to Mr. C.O. Cromer, Associate in
Crops, Purdue University, Lafayette, Indiana, April 29. 2 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: “Dear Sir: Your letter of April 24th and sample
packages of three varieties of soy beans sent to Professor
C.V. Piper have been handed to me for attention.
“The variation in color of the seeds or rather mottling
is due to cross pollination. Until about six years ago it was
generally supposed that natural hybrids of the soy bean did
not occur. About that time it was noted in the bulk seed
gathered at Arlington Farm [Virginia] that there occurred
mottled colored seeds such as smoky green and smoky
yellow, brown and yellow, black and yellow, black and
green, etc. These seed are carefully saved and sown the next
year. The result was rather a diverse progeny showing that
the seed were of hybrid origin.”
Morse then refers Cromer to: Piper, Charles V.; Morse,
W.J. 1910. “The soy bean: History, varieties, and field
studies.” USDA Bureau of Plant Industry, Bulletin No. 197.

84 p. Dec. 31. There (p. 20-21) “you will find the matter
of pollination and hybridization of the soy bean taken up
briefly.” The soy bean flower is completely self fertile; cross
pollination–which is quite infrequent–is brought about by
bees and other insects that visit the flowers.
“With regard to the Ito San variety being a sport of the
Early Brown variety, I will say that the Early Brown is a
selection out of the Early Yellow which is another name for
the Ito San. The Early Brown was originally obtained by
your station from Mr. E.F. Diehl, Leesburg, Indiana, who
made the Brown selection out of the Early Yellow.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
940. Craick, W.A. 1913. Prof. Zavitz and his work. Farmer’s
Magazine (Toronto, Canada) 5(6):19-22. April.
• Summary: A few years ago, when the customary program
of lectures before farmer’s institutes was being organized,
Prof. Zavitz of the Ontario Agricultural College, asked to
have scheduled in his part of the program an opportunity
for the farmers to ask him questions about crop production.
“It was an innovation, but it caught on. At meeting after
meeting the set addresses were passed over in favor of
the novelty and the farmers got the Professor going on all
sorts of practical subjects...” Prof. Zavitz trusted farmers.
“This direct questioning became extremely popular among
the farmers, who gained by this means a great deal of
information and advice which would not otherwise have
come out.”
This example gives a good introduction to the Professor
of Farm Husbandry at Guelph. His knowledge is practical.
“He sheds the character of the lecturer when he gets
among his good friends the farmers, and adopts that if the
conversational and friendly adviser. In the summer they
follow him out to his experimental plots like a flock of sheep,
listen eagerly to his explanation..., and even forget that it is
raining, so entertaining is his subject.”
“This little bright-eyed man with his pointed beard,
whose smile is so contagious, has been doing things at
Guelph for a good many years.” He was born in the summer
of 1863 at Locust Grove Farm, Coldstream, Middlesex
County. Discusses his work with barley and oats, and the
co-operative experimental work he has been instrumental in
organizing.
His work has been sufficiently successful to bring him
to the attention of the agricultural authorities in the United
States. Several years ago the USDA invited him to conduct
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similar work near Washington, DC, but “he declined because
he felt that to forsake his experiments at Guelph and start all
over again would be to undo his lifework. At the same time
he has not hesitated to assist various state departments to
establish co-operative schemes similar to that in Ontario.
“Much travel, a great deal of talking, and an endless
stream of correspondence are all incidental to the Professor’s
duties. During the winter months he jumps around from
convention to convention, exhibition to exhibition and
meeting to meeting, and everywhere he is made heartily
welcome. In summer he has his hands full with visitors at
the College and summer courses.” His “correspondence
would appal even a hardened business man. True he has four
excellent assistants and three stenographers to help him,
but none the less the burden of attending to the requests for
information and advice which pour in on him from day to
day, especially in the spring, is a heavy one.”
941. Queensland Agricultural Journal. 1913. Pastoral: Soja
bean for fattening lambs. 30(4):223. April. [2 ref]
• Summary: “Several articles on the value of the soja bean
have been published in this journal... Now we have from a
bulletin of the Wisconsin Agricultural Experiment Station
that the experts there have tested the value of soja-bean seed
for fattening lambs. In one experiment two lots of ten lambs
each were fed the same roughage. One lot received shelled
corn and whole soja beans in equal proportions, while
the other received the same quantities of shelled corn and
whole oats. The average gain of each lamb during a period
of twelve weeks was 16.3 lb. when soja beans constituted a
part of the ration, and but 13.7 lb. when oats were used. A
pound of gain was produced on 6.11 lb. of grain and 7.11 lb.
of roughage in the soy-bean ration, while 7.28 lb. of grain
and 8.62 lb. of roughage were required on the oats ration.”
Address: Australia.
942. Willard, R.E.; Humbert, E.P. 1913. Soil moisture. New
Mexico Agricultural Experiment Station, Bulletin No. 86. 86
p. April. See p. 19, 27-31, 42-44, 72, 74-79. [1 ref]
• Summary: These experiments concern water conservation
during irrigation of crops in New Mexico, and the
phenomena of capillary action, percolation, seepage,
evaporation, transpiration, etc. The plants were grown in
tanks under controlled conditions. The section on “Wilting”
(p. 17-19) states that “during the season of 1911 the same
system should be followed for determining the wilting point
of soy beans.” But the furrow system of irrigation was not
well designed. “As a consequence it was necessary to replant
the crop of soy beans in 1911 as sufficient moisture from a
two-inch irrigation would not rise to the seed in sufficient
amounts to germinate when the planting was done on the
tops of the ridges” (p. 27-28). When a crop of soy beans
was produced on sandy loam soil, little moisture was lost
by seepage below four feet when 20 inches of water were

applied (p. 29).
Table 8 (p. 31) shows percolation of soy beans in tanks
in 1912. Table 16 (p. 44) “shows the transpiration of soy
beans as determined on the tanks in 1912. The table shows
the total irrigation in inches and the total transpiration loss
from each tank, and the yield per tank and per acre. The
transpiration varies from 391 pounds to 654 pounds with
an average of 491 pounds of water required to produce one
pound of dry matter. The yield per acre was from two to four
tons.
“The average amount of water required on an acre where
two tons of soy beans are produced is therefore about 8.5
inches per season.
“It should be noted that the crop went to maturity and
was harvested for seed. If the cutting had been done for hay
the transpiration would have been somewhat less.”
Table 31 (p. 72) shows the loss of moisture from the first
6 feet on the Adams (Soy Bean) Plats in 1911. The amount of
each irrigation ranged from 1-4 inches.
“The furrow system of irrigation shows a saving of
moisture over the flooding system. The cultivation of the soil
so as to form a mulch about 3 or four inches in depth seems
to be the most practical and conserves large amounts of
moisture that would otherwise be lost by evaporation.”
The duty of water is the value of one inch of water when
the total applications vary on the same crop. Tables 34, 35,
and 36 (p. 76-79) show data concerning the duty of water
on soy beans on soils in tanks and in the field. “It may be
concluded from this work that irrigation for soy beans on this
soil should be about three inches at each application, with a
maximum of about 20 inches for the season. The results do
not justify the cultivation with a horse.”
Conclusions on duty of water: “The foregoing results do
not justify the growth of wheat or corn on soils of this sandy
loam character. The total yields or the duty of water do not
approach standard returns.
“Soy beans showed a good growth. It is concluded that
this crop should receive about 20 inches of water during
its growth and this should be applied in three- or four-inch
applications.” Address: 1. Asst. Prof. of Agronomy 19101912; 2. Ph.D., Agronomy [Las Cruces, New Mexico].
943. Piper, C.V. 1913. Re: Mr. Murray of the Bureau of
Statistics. Letter (memorandum) to W.J. Morse, [Arlington
Farm, Rosslyn, Virginia], June 2. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. Murray of the Bureau of
Statistics has been collecting data from farmers on the rate
of seeding Soy beans. His data bother him somewhat as he
evidently has rates both on seeding in rows and broadcast.
Will you kindly prepare a memorandum for Mr. Murray
giving him concrete information as to the best rate of seeding
this crop both in cultivated rows and broadcast?
“Yours very truly,...”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge,
[Bureau of Plant Industry, USDA, Washington, DC].
944. USDA Bureau of Plant Industry, Inventory. 1913. Seeds
and plants imported during the period from January 1 to
March 31, 1912. Nos. 32369 to 33278. No. 30. 99 p. June 12.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“32491-32655. Seeds secured by Mr. C.V. Piper, of
the Bureau of Plant Industry. Received November, 1911.
Numbered February 1, 1912. Quoted notes by Mr. W.J.
Morse, of the Bureau of Plant Industry.
“32491-32598. From Calcutta, India. Received
November 17, 1911, from the Economic Botanist.
“32491-32533. ‘These are black with small seeds and
appear identical as to seeds with S.P.I. Nos. 24678 to 24689
received from India in 1909.
“32491. ‘Reg. No. 32045. From Purtabghur, United
Provinces.’
“32492. ‘Reg. No. 32046. From Sultanpur, United
Provinces.’
“32493. ‘Reg. No. 32047. From Lucknow, United
Provinces.’
“32494. ‘Reg. No. 31577. From Patna Division.’
“32495. ‘Reg. No. 32175. From Nocha, Farukhabad,
United Provinces.’
“32496. ‘Reg. No. 32176. From Bahadurpur,
Farukhabad, United Provinces.’
“32497. ‘Reg. No. 32177. From Ismail Digon,
Farukhabad, United Provinces.’
“32498. ‘Reg. No. 32178. From Pasgawn, Kheri, Oudh,
United Provinces.’
“32499. ‘Reg. No. 32179. From Bijna, Kheri, United
Provinces.’
“32500. ‘Reg. No. 32180. From Sansarpur, Kheri,
United Provinces.’
“32501. ‘Reg. No. 32501. From Chandeswa, Sitapur,
United Provinces.’
“32502. ‘Reg. No. 32182. From Bhagantipur, Sitapur,
United Provinces.’
“32503. ‘Reg. No. 32183. From Nimkhar, Sitapur,
United Provinces.’
“32504. ‘Reg. No. 32184. From Kauta, Unao, United
Provinces.’
“32505. ‘Reg. No. 32185. From Lalopur, Unao, United
Provinces.’
“32506. ‘Reg. No. 32186. From Mahanadpur, Unao,
United Provinces.’

“32507. ‘Reg. No. 32187. From Sanksoha, Basantpur,
Futteghur, United Provinces.’
“32508. Reg. No. 32188. From Bahndolpur, Futteghur,
United Provinces.’
“32509. Reg. No. 32189. From Khera Khurd, Mainpuri,
United Provinces.’
“32510. ‘Reg. No. 32190. From Lakhoura, Mainpuri,
United Provinces.’
“32511. ‘Reg. No. 32191. From Mainpuri, United
Provinces.’
“32512. Reg. No. 32192. From Jaimoi, Mainpuri, United
Provinces.’
“32513. ‘Reg. No. 32193. From Nasipur, Mainpuri,
United Provinces.’
“32514. ‘Reg. No. 32194. From Tiswahisor, Hurdoi,
United Provinces.’
“32515. ‘Reg. No. 32195. From Atwa Karsot, Hurdoi,
United Provinces.’
“32516. ‘Reg. No. 32196. From Sanwaria, Hurdoi,
United Provinces.’
“32517. ‘Reg. No. 32197. From Aslapur, Hurdoi, United
Provinces.’
“32518. ‘Reg. No. 32198. From Jaipura, Hurdoi, United
Provinces.’
“32519. ‘Reg. No. 32199. From Naira, Hurdoi, United
Provinces.’
“32520. ‘Reg. No. 32200. From Barch, Etawah, United
Provinces.’
“32521. ‘Reg. No. 32201. From Bhoiya, Etawah, United
Provinces.’
“32522. ‘Reg. No. 32202. From Karayee, Etawah,
United Provinces.’
“32523. ‘Reg. No. 32203. From Nangawan, Etawah,
United Provinces.’
“32524. ‘Reg. No. 32204. From Etawah, United
Provinces.’
“32525. ‘Reg. No. 32205. From Etawah, United
Provinces.’
“32526. ‘Reg. No. 32209. From Shikohabad, United
Provinces.’
“32527. ‘Reg. No. 32210. From Bewar, United
Provinces.’
“32528. ‘Reg. No. 32211. Lakhimpur, United
Provinces.’
“32529. ‘Reg. No. 32212. From Langawar, United
Provinces.’
“32530. ‘Reg. No. 32213. From Panhar, United
Provinces.’
“32531. ‘Reg. No. 32399. From Jaunpur, United
Provinces.’
“32532. ‘Reg. No. 32874. Bhatmas. From Darjiling’
[Darjeeling].
“32533. ‘Reg. No. 31565. From Kalimpong, Darjiling.’
“32534-32538. ‘Black, speckled with brown. In size and
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shape the seed is identical with S.P.I. Nos. 32491 to 32533.’
“32534. ‘Reg. No 31785. From Poona, Bombay. Black,
very similar to Nuttall, S.P.I. No. 17253.’
“32535. ‘Reg. No. 34013. From Gurwhal, United
Provinces.’
“32536. ‘Reg. No. 32206. From Chakrata, Dehra Dun,
United Provinces.’
“32537. ‘Reg. No. 30030. From Kashmir.’
“32538. ‘Reg. No. 31704. From Simla, Punjab’ [India].
“32539-32541. ‘These are brown with medium-sized
seed and very similar to S.P.I. No. 20011B.’
“32539. ‘Reg. No. 32208. From Chakrata, Tahsil, Dehra
Dun, United Provinces.’
“32540. ‘Reg. No. 32372. From Kashmir.’
“32541. ‘Reg. No. 31702. From Simla, Punjab.’
“32542. ‘Reg. No. 31567. From Kalimpong, Darjiling.
Brown, similar to S.P.I. No. 24673.’
“32543. ‘Reg. No. 32873. From Darjiling; very similar
to S.P.I. No. 32542.’
“32544. ‘Reg. No. 32032. From Kalimpong, Darjiling.
Brown, quite similar to S.P.I. No. 17258.’
“32545. ‘Reg. No. 31701. From Kangra, Punjab [India].
Seed olive yellow, small, much flattened, with burnt-umber
hilum.’
“32546. ‘Reg. No. 32870. Bhatmas. From Darjiling.
Olive yellow, medium small with burnt umber hilum.’
“32547. ‘Reg. No. 32872. Bhatmas. From Darjiling.
Straw yellow, medium small, much flattened, hilum russet
colored.’
“32548. ‘Reg. No. 32543. From Kilburn & Co.,
Calcutta. Olive yellow, identical with S.P.I. No. 26160.’
“32549. ‘Reg. No. 31787. From Poona, Bombay. This
sample contains olive-yellow seed, similar to S.P.I. No.
19186, a straw-yellow seed, very similar to S.P.I. No. 17273.’
“32550. ‘Reg. No. 32265. From Kachin Hills, Burma.
Straw colored with very small flattened seed, and hilum
burnt umber.’
“32551. ‘Reg. No. 31568. From Kalimpong. Olive
yellow with dark-brown hilum; similar to S.P.I. No. 24704 in
size and shape’
“32552. ‘Reg. No. 31781. From Poona, Bombay. Olive
yellow, with slate-colored hilum; similar in size and shape to
S.P.I. No. 24704.’
“32553. ‘Reg. No. 31790. From Poona, Bombay. Very
similar to S.P.I. No. 26160.’
“32554. ‘Reg. No. 31782. From Poona, Bombay. Very
similar to S.P.I. No. 32552.’
“32555. ‘Reg. No. 32406. From a Chinese dealer of
Tiretti Bazaar, Calcutta. Very similar to S.P.I. No. 26160.’
“32556. ‘Reg. No. 31703. From Simla, Punjab. Quite
similar to S.P.I. No. 22901.’
“32557. ‘Reg. No. 31617. From Shillong. Straw yellow
and brown seed. Identical with S.P.I. No. 24672.’
“32558. ‘Bhatmas Reg. No. 32871. From Darjiling.

Straw yellow with very dark-brown hilum; similar to S.P.I.
No. 24697 in size and shape.’
“32559. ‘Reg. No. 31615. From Bhamo, Burma. Straw
yellow, very similar to S.P.I. No. 17269.’
“32560. ‘Reg. No. 31779. From Poona, Bombay. Straw
yellow, very similar to S.P.I. No. 32560.’
“32561. ‘Reg. No. 31778. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 32560.’
“32562. ‘Reg. No. 31786. From Poona, Bombay. Straw
yellow, seed identical with S.P.I. No. 24702.’
“32563. ‘Reg. No. 32405. From Chinese dealer of Tiretti
Bazaar, Calcutta. Straw yellow, seed quite similar to S.P.I.
No. 17278.’
“32564. ‘Reg. No. 31776. From Poona, Bombay. Straw
yellow, very similar to S.P.I. No. 24696.’
“32565. ‘Reg. No. 31777. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 32564.’
“32566. ‘Reg. No. 32583. From Madras Museum,
Government farm, Trivandrum. Straw yellow, very similar to
S.P.I. No. 24699.’
“32567. ‘Reg. No. 31789. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 24699.’
“32568. ‘Reg. No. 31780. From Poona, Bombay. Straw
yellow, very similar to S.P.I. No. 24699.’
“32569. ‘Reg. No. 31783. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 24702.’
“32570. ‘Reg. No. 31788. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 24702.’
“32571. ‘Reg. No. 31619. From Lashio, Hsenvi State,
Northern Shan States, Burma. Straw yellow, very similar to
S.P.I. No. 3259.’
“32572. ‘Sudawpa. Reg. No. 31173. From Ruby Mines,
Upper Burma. Straw yellow, nearly identical with S.P.I. No.
17269.’
“32573. ‘Reg. No. 31784. From Poona, Bombay. Straw
yellow. Very similar to S.P.I. No. 14954.’
“32574. ‘Pe-nga-pi. Reg. No. 32043. From Lashio,
Northern Shan States, Burma. Straw yellow, with very small
seed elliptical in shape and hilum russet colored.’
“32575. ‘Reg. No. 32214. From Myitkyina, Burma.
Straw yellow, identical with S.P.I. No. 30574.’
“32576. ‘Reg. No. 31803. From Naga Hills, Assam.
Straw yellow, very similar to S.P.I. No. 14954.’
“32577. ‘Reg. No. 31803. From Naga Hills, Assam.
Straw yellow, identical with S.P.I. No. 30576.’
“32578. ‘Reg. No. 31626. From Tiddim, Chin Hills,
Burma. Straw yellow, very similar to S.P.I. No. 24674.’
“32579. ‘Reg. No. 31566. From Kalimpong. Straw
yellow, identical with S.P.I. No. 24674.’
“32580. ‘Reg. No. 31569. From Kalimpong. Straw
yellow, very similar to S.P.I. No. 24674.’
“32581. ‘Reg. No. 33216. From Myitkyina, Burma.
Straw yellow, very similar to S.P.I. No. 32580.’
“32582. ‘Reg. No. 31252. Pyin. From Maubin, Lower
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Burma. Straw yellow, with small seeds much flattened and
brown hilum.’
“32583. ‘Reg. No. 31251. From Katha, Burma. Straw
yellow, identical with S.P.I. No. 32582.’
“32584. ‘Reg. No. 32075. From Myitkyina, Burma.
Straw yellow, with brown hilum, similar to S.P.I. No. 32574,
in size and shape.’
“32585. ‘Reg. No. 31426. From Nagpur, Central
Provinces. Straw yellow, very similar to S.P.I. No. 32582.’
“32586. ‘Reg. No. 32217. From Myitkyina, Burma.
Straw yellow, very similar to S.P.I. No. 32584.’
“32587. ‘Reg. No. 31249. From Thaton, Upper Burma.
Straw yellow, very similar to S.P.I. No. 32584.’
“32588. ‘Reg. No. 32215. From Myitkyina, Burma.
Straw yellow, very similar to S.P.I. No. 32584.’
“32589. ‘Reg. No. 31616. From Lower Chindwin,
Burma. Straw yellow, similar to S.P.I. No. 32584.’
“32590. ‘Reg. No. 32074. From Katha, Burma. Straw
yellow, similar to S.P.I. No. 32580.’
“32591. ‘Reg. No. 31614. From Mandalay, Burma.
Straw yellow, similar to S.P.I. No. 32580.’
“32592. ‘Reg. No. 32592. From Gurhwal, United
Provinces. Straw yellow, similar to S.P.I. No. 32580.’
“32593. ‘Reg. No. 31574. From Haka, Chin Hills,
Burma. Straw yellow, identical with S.P.I. No. 24672.’
“32594. ‘Reg. No. 32029. From Kashmir. Straw yellow,
identical with S.P.I. No. 22901.’
“32595. ‘Reg. No. 32373. From Kashmir. Straw yellow,
identical with S.P.I. No. 32594.’
“32596. ‘Reg. No. 32012. Yields 12.55 per cent of oil.
From Gurwhal, United Provinces. Straw yellow (cloudy), in
size and shape similar to S.P.I. No. 32594.’
“32597. ‘Reg. No. 31250. Pe-kyat or Pe-bok. From
Mandalay. Straw yellow, very similar to S.P.I. No. 32594.’
“32598. ‘Reg. No. 32207. From Chakrata, Tahsib, Dehra
Dun, United Provinces. Straw yellow, very similar to S.P.I.
No. 32596.’
“32648-32649.
“32648. ‘Dull black, identical with S.P.I. No. 16790B, a
selection from Cloud, S.P.I. No. 16790.’
“32649. ‘Straw yellow, very similar to S.P.I. No. 24695.’
“32890-32891. From Blacksburg, Va. [Virginia]. Grown
by the Virginia Agricultural Experiment Station. Received
February 27, 1912. Seeds of the following; quoted notes by
Mr. W.J. Morse:
“32890. ‘Duggar. Grown under No. 17268C at the
Virginia Experiment Station, Blacksburg, Va., 1911. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 17268, Ito San. An olive-yellow seeded variety
of medium maturity found especially promising in Alabama
and Virginia.’
“32891. ‘Austin. The progeny of S.P.I. No. 17263 grown
under No. 17263 at Virginia Experiment Station, Blacksburg,
Va., 1911; originally from S.P.I. No. 6397 from Pingyang

[Pyongyang / P’yongyang], Korea. This variety was also
distributed under Agrostology No. 1539. A late olive-yellow
seeded variety found especially promising in Virginia,
Tennessee, and southern Pennsylvania.’
“32906-32909. The following list represents some
promising varieties of soy beans grown in quantity at the
Arlington Experimental Farm, Virginia, in 1911. Numbered
March 4, 1912, for convenience in recording distribution.
Seeds of the following; quoted notes by Mr. W.J. Morse:
“32906. ‘Virginia. Grown under No. 19186D. A pure
field selection at Arlington farm in 1907 out of S.P.I. No.
19186, from Newchwang, Manchuria, 1906. A medium-late
brown-seeded variety of considerable promise.’
“32907. ‘Peking Grown under No. 17852B. A pure field
selection at Arlington farm in 1907 out of S.P.I. No. 17852,
Meyer, from Peking, China. A medium-late variety with
small black seeds. Very prolific and especially promising as a
hay variety.’
“32908. ‘Chestnut. Grown under No. 20405B. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 20405, Habaro, from Khabarovsk, Siberia,
1906. A medium-early brown-seeded variety of promise in
the more northern States.’
“32909. ‘Auburn. Grown under No. 21079A. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 21079, Shingto, from Tieling, Manchuria, 1907.
A black-seeded variety in Pennsylvania and New York.’”
Address: Washington, DC.
945. McHargue, J.S. 1913. The occurrence of barium in
tobacco and other plants. J. of the American Chemical
Society 35(6):826-34. June. See p. 828, 831-32. [8 ref]
• Summary: The soy bean is one of the “other plants.”
Barium in small amounts is widely disseminated through
rocks, soils, and plants. The occurrence of barium in the live
cells of higher plants suggests that this metal may possibly
function in metabolism. One sample showed 0.0014%
barium in the soy beans, whereas another showed 0.005%
barium in the whole soy bean plant. Address: Chemical Div.,
Kentucky Agric. Exp. Station, Lexington.
946. Oakley, R.A. 1913. Re: Mr. G.H. King of Leedstown,
Virginia. Letter (memorandum) to W.J. Morse, [Arlington
Farm, Rosslyn, Virginia], Aug. 27. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. G.H. King of Leedstown,
Virginia, is having considerable experience with soy beans.
Mr. King tells me that his land will no longer grow cowpeas
satisfactorily on account of wilt, and that he is endeavoring
to grow soy beans in order that he may add a little nitrogen
to his soil. He states that he has tested the two crops and
finds that soy beans are no where near as valuable for adding
nitrogen to soil as are cowpeas. His method in brief is to
sow the beans broadcast in the spring as early as weather
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conditions will permit, and mow them off for hay; after
removing the beans the ground is disked and prepared for
wheat. Mr. King seems to be a very intelligent farmer and it
might be well for you to get in touch with him.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
947. Morse, W.J. 1913. Re: Soy bean roots and nodules
from Monetta, South Carolina. Letter to Prof. C.V. Piper,
Washington, DC, Aug. 28. 1 p. Handwritten, with signature
on letterhead.
• Summary: Morse is writing from Augusta, Georgia.
“Dear Prof. Piper: I sent you to-day from Monetta, South
Carolina, a number of samples of soy bean roots. These roots
show about the best nodules I ever saw on the soy bean.
The varieties of soy beans at Monetta are most promising,
ranging anywhere from 3 to 6 feet in height. Not only
have they made an enormous growth but will also give an
excellent seed yield.
“The station at Raleigh, N.C. [North Carolina] has a
very good test of Lyon x Yokohama [velvet bean] hybrids. If
you happen in that vicinity it will pay you to visit them. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
948. Coville, Frederick V. 1913. The agricultural utilization
of acid lands by means of acid tolerant crops. USDA Bulletin
No. 6. 13 p. Sept. 19. p. See p. 9-11. [3 ref]
• Summary: The section titled “Leguminous plants for acid
soils” states that these plants “supply the nitrogenous green
manures which are necessary for the maintenance of soil
fertility under most agricultural conditions... It is admitted
that in acid-land agricultural red clover, the ordinary greenmanure crop, is not available for this purpose. What, then,
are the leguminous plants which will produce in an acid
soil a heavy growth of tops equal in value to red clover for
plowing under as green manure? The answer is, cowpea and
hairy vetch. Crimson clover, soy bean, lupine, and serradella
are also useful under certain conditions.”
The following subsection titled “Soy bean” states: The

soy bean is of much more recent introduction into the United
States than the cowpea. In its tolerance of acidity the soy
bean probably equals the cowpea, and it has two points of
superiority. It grows farther north and its yield of seed is
much greater, often being as high as 30 bushels per acre.
Some of the varieties have been grown with success as far
north as New Hampshire, Ontario [Canada], and Wisconsin.
The seed of the soy bean has one remarkable characteristic.
It contains no starch, but about 35 per cent of nitrogenous
matter.”
The writer suggests that under certain economic
conditions a complete system of acid land agriculture is
practicable and desirable. He points out that soil acidity may
be beneficial in the control of certain fungus diseases of
some of the cultivated plants.
Note: Liming the soil used to be called (1780-1800 in
England) “chalking” the land. Address: Botanist in Charge of
Economic and Systematic Botany, Bureau of Plant Industry.
949. Webster, F.M. 1913. The southern corn rootworm, or
budworm. USDA Bulletin No. 5. 11 p. Sept. 27. See p. 3. [11
ref]
• Summary: The fully developed insect, or beetle
(Diabrotica duodecimpunctata), has been observed to feed
on a many grain and forage crops, including the soy bean.
Discusses Celatoria diabroticae. An illustration (engraving)
shows the southern corn rootworm in various stages of
growth–all much enlarged: Beetle, egg, larva, anal segment
of larva, work of larva at base of corn stalk, pupa. Address:
In Charge of Cereal and Forage Insect Investigations.
950. Woodward, Thompson Elwyn. 1913. The making and
feeding of silage. Farmers’ Bulletin (USDA) No. 556. 24 p.
Oct. 25.
• Summary: This bulletin begins by listing 12 points in favor
of silage, e.g. 11. “Silage can be used for supplementing
pastures more economically than can soiling crops, because
it requires less labor, and silage is more palatable” (p. 2).
The section titled “Cowpeas, alfalfa, and soy beans”
states (p. 5): “These crops can all be successfully made into
silage by exercising the same precautions as with clover.
They should be cut at the same time as for haymaking.
However, it is ordinarily preferable, as with clover, to make
them into hay rather than silage.
“Other good silage materials are kafir corn, milo maize,
teosinte, and beet pulp.”
The section on “Feeding value of silage” has a
subsection titled “Composition” that contains a table (from
Feeds and Feeding, by W.A. Henry). For each of five crops
(Corn, sorghum, red clover, soy bean, and cowpeas) it gives
the total dry matter, and digestible protein, carbohydrates,
and fat; the soy bean is by far the richest in protein. About
75% of the total weight of silage consists of water. Good
silage is succulent. Address: Dairy Div. [USDA].
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951. Good, Edwin S. 1913. The growing and fattening
of hogs in the dry lot and on forage crops. Kentucky
Agricultural Experiment Station, Bulletin No. 175. p. 307356. Oct. 31. [6 ref]
• Summary: Soybeans are discussed in both Part I, “The
growing and fattening of hogs in the dry lot,” and Part II,
“The growing and fattening of hogs on forage crops.” “By
‘dry lot feeding’ is meant the feeding of grain to pigs in a lot
devoid of any forage crop.” In experiment 3 (p. 326, begun
25 Sept. 1908) one of the rations consisted of 7 parts corn
meal and 1 part soybean meal. The soybean meal cost $32.00
per ton.
Note: This is the earliest English-language document
seen (March 2010) with the term “dry lot” in the title.
Conclusions: Part I: “In these tests it is shown that green
alfalfa, alfalfa hay and soybeans are excellent supplements
to corn in the production of pork, and are feeds that can
be grown on the farm.” Part II: “Corn meal should be
supplemented with soybeans, tankage, middlings or with
some other nitrogenous supplement when fed to pigs running
on young rye or barley during the winter months.”
952. Piper, C.V. 1913. Re: Mr. N.L. Willet wants to buy
soy bean seeds. Letter (memorandum) to W.J. Morse, [BPI,
USDA], Oct. 31. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Mr. N.L. Willet has written
in, asking if we can give him names of parties who have
seeds of any of the new varieties of soy beans for sale. Will
you kindly write him directly, giving him all the information
that you may have on this subject, so long as it does not
conflict with our getting the supplies that we may want.
Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
953. J. of Agricultural Research (USDA). 1913--. Serial/
periodical. Washington, DC: USDA. Vol. 1, no. 1. Oct. 1913.
• Summary: This serial publication is for “strictly scientific
papers” (Baker 1963, p. 71). On page 1 of Vol. 1, No. 1
the publisher is given as “Department of Agriculture.”
However the HathiTrust record says: “Issued in cooperation
with: Association of American Agricultural Colleges and
Experiment Stations, Oct. 1914-Jan. 2, 1920; Association
of Land-Grant Colleges, Jan. 13, 1920-July 15, 1927;
Association of Land-Grant Colleges and Universities, July
30, 1927-June 15, 1949.” All of the issues in HathiTrust are

in the public domain. All authors are from either the USDA
or an agricultural college or experiment station.
954. Jenkins, E.H. 1913. Soy beans. Connecticut
Agricultural Experiment Station, Bulletin No. 179. 13 p. Oct.
• Summary: Contents: Introduction. The soy bean plant.
Composition of the crop (green forage, soy bean seed vs.
cotton seed meal and linseed meal (O.P. [Old Process]); a
table (p. 5) compares composition and digestibility of soy
beans with that of five other crops). Yield (reported in New
Jersey, Delaware, and Massachusetts). Possible uses in
Connecticut: Catch crop, silage, hay, green manure, for seed.
Varieties: Medium Green, Medium Yellow, Early White, Ito
San, Wilson. As to planting: Inoculation, rate of seeding,
fertilizers. Our own experience.
“This bulletin gives some facts about the crop and the
uses which farmers may make of it, in the belief that it has
a place among paying crops and should at least be tested
carefully in Connecticut.”
“Our own experience: Many years ago we planted soy
beans, on very light, sandy soil of the Montowese plain, with
a moderate amount of phosphate and potash and without
inoculation. The beans grew about a foot high and were a
failure. The next year on the same land they grew waist high
and were very thrifty. No record of yields was kept. In 1910
and 1911 they were grown on the Centerville farm in plots
severally inoculated with various commercial inoculating
cultures, none of which proved very effective, but the second
year’s crop was larger than the first’s, indicating a natural
inoculation of the land. The variety was an early one yielding
1,254 pounds of well dried seed, about 20.9 bushels per
acre and 1,339 pounds of straw, or 64 pounds of straw to the
bushel of grain. The analyses are given on p. 12. In 1912 soy
beans were grown as a cover crop on the Mt. Carmel orchard
(trees set two years). They were planted late, July 20th, and
made unsatisfactory growth. In 1913 the Hollybrook soy
bean was drilled in rows 26 inches apart on June 12th, where
soys had grown the year before.”
A table (p. 13) shows the composition of three soybean
varieties grown at the station in 1913: “304,” Kentucky,
and Hollybrook. The first two were received from L.P.
Nemzek of Gibbsboro, New Jersey. “304” is said to be Ito
San previously grown in Kansas. “Kentucky” is a variety
imported from Manchuria and successfully grown in
Kentucky in 1912.
Photos show: A man standing in a cover crop of soy
beans about 40 inches high (p. 8). Large, abundant nodules
containing nitrogen-gathering bacteria on the roots of a soy
bean plant (p. 10). A man standing in a cover crop of soy
beans next to a crop of buckwheat (p. 11).
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Kentucky.
Note 2. This is the earliest agricultural experiment
station publication seen (May 1996) that uses the word
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“soys” to refer to soy beans (p. 10-11). Address: PhD,
Director of the Station and Treasurer, Board of Control, New
Haven, Connecticut.
955. Mooers, Charles A. 1913. The rational improvement
of Cumberland Plateau soils: Conclusions from six years
of field experiments with various farm crops. Tennessee
Agricultural Experiment Station, Bulletin No. 101. p. 99-138.
Oct. See p. 106-07, 109, 112-113.
• Summary: The Preface begins: “The Cumberland Plateau
has a an area in Tennessee of about 5000 square miles. The
average elevation is in the neighborhood of 1800 feet, or
nearly 1000 feet above either the East Tennessee Valley on
the east or the Highland Rim on the west. This section is
practically undeveloped from an agricultural point of view,
and lands are very cheap–$2.00 to $10.00 per acre.”
The section titled “Cowpeas and soy beans” (p. 12930) begins: “Both cowpeas and soy beans are adapted to the
Plateau and should be grown extensively.”
Two photos (p. 107) show soy-bean hay after fertilizer
experiments on the Lemmert Farm in Cumberland County.
(1) The pile grown with phosphate and potash is much larger;
it yielded 1.16 tons/acre of hay. The pile grown without
fertilizer potash is small; it yielded only 0.46 tons/acre of
hay. The pile grown with phosphate, potash and lime is even
larger; it yielded 1.72 tons/acre of hay. The pile grown with
lime alone is small; it yielded only 0.66 tons/acre of hay.
Page 109 discusses legumes (including soy beans) as a
source of nitrogen, and the importance of soil inoculation.
Page 112 states that soy beans could be used in the second
year of a 5-year rotation as an alternative to cowpeas.
A photo (p. 138) shows a farmer holding a bunch of
soy beans in a field. The caption: “Soy-bean hay grown
on ‘natural meadow.’ A rich-looking but sour soil, on
which most crops fail.” Address: Chemist and Agronomist,
Knoxville, Tennessee.
956. Skinner, John H.; King, Franklin G. 1913. Steer
feeding. IX. Winter steer feeding, 1912-13. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 167. 41 p. Oct.
See p. 4, 26-32.
• Summary: Part IV is titled “Soy bean meal vs. cottonseed
meal for fattening steers. This “soy bean meal” (containing
18.41% fat) is actually ground soybeans. A table (p. 27)
shows the composition of soy bean meal and cottonseed
meal. Summary (p. 4): “The substitution of soy bean meal
for cottonseed meal in a ration of shelled corn, cottonseed
meal oat straw, and corn silage, reduced the quantity of feed
eaten and gains made by the cattle.
“Cattle fed soy bean meal produced gains for $7.89 per
hundred pounds as compared with $7.74 per hundred pounds
by cattle fed cottonseed meal.
“Cattle fed soy bean meal were valued at 15 cents per
hundred pounds less at end of trial than cattle fed cottonseed

meal.
“The profit including pork from cattle fed soy bean meal
was $15.81 per head as compared with $19.05 per head from
cattle fed cottonseed meal.
“Soy bean meal acted as a laxative with full-fed cattle.”
Address: 1. B.S., Chief in Animal Husbandry; 2. B.S.,
Associate in Animal Husbandry.
957. Wheeler, G.C.; Wright, Turner R.H. 1913. Hog feeding.
Kansas Agricultural Experiment Station, Bulletin No. 192. p.
351-427. Oct. See p. 353-55, 358-68.
• Summary: This bulletin describes eight experiments. “Soy
bean meal” (which is actually ground soybeans containing
17.2% fat–see p. 360) is used in two of the eight (Nos. I and
III), which “compared corn meal and kafir meal for fattening
hogs, both being supplemented with soy bean meal” (p. 355).
One table (p. 360) shows the average composition of the ten
feeding stuffs. Another (p. 361) shows the prices of 17 feeds;
soy bean meal is relatively inexpensive ($1.70 per cwt. vs.
$0.95 for corn meal, kafir meal, milo meal, and sorghum
seed meal). A small section titled “Soy bean meal” (p. 363)
states: “Previous experimental work with soy beans has
shown them to have great value in supplementing corn and
kafir for profitable pork production.”
Experiment I, titled “A comparison of tankage and soy
bean meal as a supplement to corn for fattening hogs” (p.
364-66) states: “Previous tests having demonstrated the
great value of soy beans in balancing corn and kafir rations,
a lot was introduced using soy bean meal as a supplement
to corn.” One part by weight of soy bean meal was fed with
4 parts by weight of kafir meal or corn meal. The results
showed (p. 366): “The ration of corn and soy bean meal was
not so efficient as the ration of corn meal and tankage, but far
superior to corn meal alone.”
In Experiment III, titled “A comparison of sorghumseed meal, kafir meal and corn meal for fattening hogs” (p.
367-68), 1 part by weight of soy bean meal was fed with 4
parts of sorghum seed meal, kaffir meal, or corn meal. The
experiment was discontinued because the hogs would not eat
much sorghum seed ration–even when it was “supplemented
with the rich and palatable soy bean meal.” The limited
results showed a combination of kaffir meal and soy bean
meal to be the most efficient ration for producing weight
gain. Address: 1. Asst. Animal Husbandman; 2. Asst. in
Aninal Husbandry. Both: Manhattan, Kansas.
958. Forbes, E.B. 1913. A metabolism experiment with
swine (Abstract). Science 38(984):678-79. Nov. 7.
• Summary: “Neither cereals nor soy beans furnish the
calcium requisite for growth.” “Soy beans, meat meal and
skim milk increase the digestibility of the carbohydrates of
the corn with which they are fed.” Address: Wooster, Ohio.
959. Morse, W.J. 1913. Re: Recipe for making muffins with
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soy flour. Letter to Mr. J.C. Beavers, Associate in Soils and
Crop Extension, Purdue University, Lafayette, Indiana, Nov.
13. 1 p. Typed, without signature (carbon copy).
• Summary: “During my visit at your station in September,
you advised me that you were very much interested in the
food value of the soy bean. At that time I promised to send
you a recipe for making muffins from soy bean flour. I am
taking pleasure in enclosing this recipe.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
960. Darner, Ralph W. 1913. Detection of the adulteration of
linseed oil. North Dakota Agricultural Experiment Station,
Special Bulletin, Food Department 2(21):369-70. Nov. [1
ref]
• Summary: No. 2 linseed oil has an iodine number (Wijs)
of 187 and Soya Bean oil (a semi-drying oil used very little
in the United States) has an “iodine value” of 132. When
No. 2 linseed oil was adulterated with Soya Bean oil, a table
shows that the iodine number of the mixture was decreased
as follows depending on the amount of Soya Bean oil used:
5% Soya Bean Oil decreases the iodine No. to 186. 10%
decreases it to 183. 20% decreases it to 179.
The writer concludes: “From these results it would seem
that this method could not be used with certainty for the
detection of the adulteration of linseed oil by semi-drying
oils of high iodine number.” Address: [A.M., Asst. Chemist
(Oils and Varnishes), North Dakota Agric. Exp. Station].
961. Weekly Commercial Appeal (Memphis, Tennessee).
1913. U.S. Department of Agriculture: Organized in 1847,
when Congress appropriated $1,000 for distribution of seeds
and plants–Has grown steadily and now spends $25,000,000
annually. Able and practical men at its head. Dec. 2. p. 7.
• Summary: At the center of this article are individual
portrait photos of 13 men who are at the head of the USDA.
These include (from upper left to lower right): Beverly
T. Galloway (Asst. Secretary of Agriculture), William A.
Taylor (Chief, Bureau of Plant Industry), David Fairchild
(Agricultural Explorer in Charge of Foreign Seed and
Plant Introduction), A.C. True (Director of Agricultural
Experiment Stations), Bradford Knapp (Head of Farmers’
Co-operative and Demonstration Work), David Franklin
Houston (Secretary of Agriculture), C.V. Piper (In Charge
of Forage Crop Investigation). William J. Spillman.
Accompanying each photo is a description of the office, the
man himself, and his work and philosophy.

“The work of Mr. Taylor is ably seconded by that of
Mr. Fairchild, who is searching the whole world for plants
which may be of value to American farmers. In this work,
he has been around the world three times, has faced fever
and famine and discomfort in every form and has brought us
not hundreds, but thousands, of new plants, many of which
are now adding greatly to our comforts and profits. He has
brought us new cow peas and soys from Japan, plums from
Siberia and semi-tropical fruits from all parts of the world.
During the last 19 years more than 35,000 varieties of seeds
and plants have been collected by the department, and the
larger part of this has been done by Mr. Fairchild.”
962. Hartford Courant (Connecticut). 1913. Experiment
station issues publications. Dec. 21. p. 4.
• Summary: One of the bulletins is: Jenkins, E.H. 1913.
“Soy beans.” Connecticut Agric. Exp. Station, Bulletin No.
179. 13 p. Oct. A brief summary is given.
963. Caldwell, R.E. 1913. The value of soybean and alfalfa
hay in milk production. Ohio Agricultural Experiment
Station, Bulletin No. 267. p. 125-45. Dec.
• Summary: This bulletin gives the results of two
experiments whose purpose is to discover whether homegrown feeds may be used to produce dairy products,
inasmuch as the cost of nitrogenous concentrates is almost
too high for some dairymen. In the first experiment, soybean
hay and soybean hay refuse are compared with bran and
cotton-seed meal as a source of protein.
Tables III and IV give the composition of the 8 or 9
feeds–including the two types of soybean hay–used in the
1908 and 1909 tests. Another table (p. 128) gives the price
of each feed; cotton-seed meal (the most expensive) was
$30.00 per tons whereas soybean hay was only $8.00 per ton.
Table V (p. 128-29) gives the amount of each type of feed
consumed by each cow during the 60 days test in 1908. Table
VI (p. 129) gives the average daily nutrients consumed by
each cow.
“Conclusions: The above considerations show that
alfalfa as well as soybeans can replace much of the high
priced protein concentrates.” Home-grown feeds can often
save farmers money. “The most economical way to hand
the soybean plant is to many an unsettled question... The
practice of putting soybeans into the silo with corn silage is
growing in some places, though it makes a strongly flavored
silage... However, the use of the soybean in the form of hay
is altogether practical and is preferred by some.”
Note 1. Each cow has its own name, such as Topsy May
and Bessie Nervilette.
Note 2. This is the 4th earliest experiment station
publication seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title. The last 3 such publications were also
from Ohio. Address: [Dairying] Resigned 5 Oct. 1911.
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964. Scudder, Henry Desbrough. 1913. Department of
Agronomy, Oregon Experiment Station. Report for the year
ending June 30, 1913. Corvallis, OR: Oregon Experiment
Station. 30 p. See p. 1, 3-5, p. 30. Unpublished typescript.
Dec. 1.
• Summary: The following, written by Henry Desbrough
Scudder, is addressed to Dr. James Withycombe, Director,
Oregon Experiment Station, Corvallis, Oregon: “Dear Sir:
In response to your request for a brief summary of the
experimental work of this department during the year ending
June 30, 1913, I submit the following. Corvallis Station:
Hatch and State Scientific Funds.” Under “2. Experiments
with legumes,” it is stated that “This work has been carried
on by Prof. Hyslop... (e) Soy Beans. This is third year’s
work on the variety test of soy beans [i.e. they started in
1910] and it has given some promising results. The effort
has been to find a variety that would mature beans in our
cool summer climate. The great value of soy bean meal as
a dairy concentrate made this work seem worth while, as
large amounts of this meal are imported into the state. The
results the first year were very discouraging, as practically
not a single variety matured a single bean. The second year a
few varieties matured some seed and a good many selections
were made. This year the results were a good deal better.
Two varieties, the Chernie and Tashing, matured seed, as did
some of the selections from the previous year. Unfortunately,
owing to the lack of a suitable place for storing and threshing
the vines, practically all of the seed was lost at the end of the
season. Several varieties showed promising production of
green forage for silage use, yielding as high as 4.6 tons per
acre. This trial will be continued as some of the selected seed
still remains.”
Note: This is the earliest document seen (May 2016)
concerning the cultivation of soybeans in Oregon. This
document contains the earliest date seen for the cultivation
of soybeans in Oregon (1910). The source of these soybeans
may have been William Morse of the USDA in Washington,
DC. Address: Agronomist, Oregon Agric. Exp. Station,
Corvallis.
965. Coville, Frederick V. 1913. A call for experimentation
on the use of acid-tolerant crops for acid soils. Transactions
of the Illinois State Horticultural Society 47:184-96. New
Series. See p. 191, 193.
• Summary: Acid-tolerant agricultural plants which can be
used for green manuring on acid soils include at least two
leguminous plants, the cowpea and hairy vetch, and, under
certain conditions, the soy bean and crimson clover. “For a
century the cowpea, of many varieties, has been the chief
leguminous crop in the southern states, grown for hay, for
its edible seeds, and as a green manure. Only recently has
its resistance to acidity been recognized... In its tolerance of
acidity the soy bean probably equals the cowpea, and it has
two points of superiority. It grows farther north and its yield

of seed is much greater, often being as high as 30 bushels per
acre.” By contrast, alfalfa requires an alkaline soil. Address:
Botanist, [USDA] Bureau of Plant Industry, Washington,
DC.
966. Kelley, James Herbert. ed. 1913. The alumni record of
the University of Illinois: Including historical sketch and
annals of the university and biographical data regarding
members of the faculties and boards of trustees. UrbanaChampaign, Illinois: University of Illinois. 921 p. Illust.
Index to alumni.
• Summary: Contents: Greetings from President Edmund J.
James. Historical sketch [of the university]. Annals of the
university 1862-1912 [chronology; e.g., June 1885–Renamed
by Legislature to “University of Illinois”]. Baccalaureate
alumni. Graduate alumni. Honorary alumni. Records of the
faculty, not Illinois graduates. Trustees. Directory of alumni
clubs. Geographical distribution of graduates.
In the section on “Baccalaureate Alumni (p. 424-25):
“No. 3098. Charles Leo Meharry. B.S. in Agr.; Farmer;
born March 11, 1885, near Tolono, Illinois. Son of Abraham
Patton (born Feb. 16, 1842, near Wingate, Indiana) & Martha
Jane (McMillin) Meharry (born Nov. 23, 1846, near Sugar
Grove, Indiana). Prepared in Univ. Acad. Alpha Zeta; Agr.
Club; Cosmopolitan Club. Married Clara Esther Burghardt,
June 24, 1908, Romney, Indiana. Address, Attica, Indiana.”
Note: He graduated in 1907 (see p. 822, 892).
Page 427. “3123. Charles Hubert Oathout. B.S. in Agr.;
Farm Mgr.; born July 4, 1875, Loda, Illinois. Son of Charles
Fletcher (born 1853, Watervliet, New York) & Ellen Jane
(Willis) Oathout (born 1857, Loda, Illinois). Prepared in
L.S.N.U., Normal, Illinois, 1899-1902. Alpha Zeya; Sigma
Xi. Asst. in Soil Fertility, 1907-08; Mgr. C.P. Meharry farm,
1908-. Married Mildred Blanche Rulison, June 3, 1903,
Piper City, Ill. Children, Eva Elinor, b. Apr. 30, 1904; Alice
Margaret, b. Sept. 28, 1907; Charles Frederick, b. Nov. 6,
1909. Address, Tolono, Ill.” Note: He graduated in 1907 (see
p. 819, 897).
Soy beans are mentioned only once. Under “Graduate
Alumni” we read (p. 617): G77. Paul Nelson Flint was
the author (in Nov. 1909) of Georgia Agric. Exp. Station,
Bulletin No. 87, “Spanish peanuts, soy beans and skim
milk as feeds supplementary to corn.” Address: UrbanaChampaign, Illinois.
967. Silver Manufacturing Co. 1913. Modern silage methods.
9th ed. Revised to date. Salem, Ohio: Silver Manufacturing
Co. 264 p. Illust. 19 cm.
• Summary: Concerning soja beans (p. 153): “On account
of their highly nitrogenous character, soy beans are most
economical when mixed with corn, and like other legumes
they improve the silage by tending to counteract the acid
reaction of the corn. The mixture also produces a more
nearly balanced ration than either crop alone, and avoids
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the necessity of using purchased concentrates such as grain,
bran, cottonseed, etc. Some have found that the soy beans
save at least half the grain bill. The crops may be mixed to
best advantage for both cutting and feeding, by placing the
soy beans on top of the corn as it enters the silage cutter, in
the proportion of two, three, four or five parts of corn, as
desired, to one part of soy beans. The latter should be siloed
when the pods are well formed and the seeds are nearly
grown.”
Chapter 8, titled “Silage crops for the semi-arid regions
of the south,” cites an Oklahoma Agric. Exp. Station
publication which states that “soy beans... when mixed with
a good proportion of corn or kafir fodder make a first class,
well balanced silage” (p. 161). Note: The source of this
quotation is cited incorrectly; we have been unable to find
the correct source.
Prof. Simpson of the New Mexico Agric. Exp. Station
writes (in about Oct. 1912) that in his state: “Cow peas and
soy beans are grown in some localities very successfully, and
they make first-class silage” (p. 164). Address: Salem, Ohio.
968. Smith, Howard R. 1913. Profitable stock feeding: a
book for the farmer. 8th ed. St. Paul, Minnesota: Published
by the author. xii + 420 p. Illust. 20 cm.
• Summary: From the title page: “Adopted as a Text in a
large number of the Universities, Agricultural, Colleges
and High Schools of the United States.” This book was
copyrighted in 1905, and the date at the end of the Preface is
“Lincoln, Nebraska, December 15, 1905.
“Soy” is mentioned on pages viii, 55, 56, 68, 74, 77, 80,
83, 84, 88, 187, 227, 267, 274, 275, 283, 295, 299, 300, 301,
381, 384, 385, 386, 392, 395, 396, 399, 401, 409, 411, and
412. “Soja” is mentioned on p. 399.
The Preface by Smith states (p. viii): “The leguminous
hay crops–alfalfa, cowpeas and soy beans–are new to many
farmers of the United States, and the growth of one or more
of these or the better known clover plant is so essential on
farms devoted to stock feeding, it has been thought best to
publish in the appendix something concerning the culture
of the three first mentioned. For the discussion of cowpea
and soy bean growing the writer is indebted to Professor
D.H. Otis, formerly of the Kansas Experiment Station, now
connected with the Wisconsin Experiment Station.”
In Part II, “Milk production,” Chapter 7, “Winter rations
in the Corn Belt” states (p. 55-56): “The Legumes include
a number of plants which have the power of drawing free
nitrogen from the air and storing it in the roots of the plants.
The four referred to in common use are alfalfa and clover
in the North, and cowpeas and soy beans, more commonly
grown in the South. On the roots of these plants are little
tubercles, varying from the size of pinheads on clover and
alfalfa to garden peas on the cowpea and soy bean. In these
tubercles are living organisms extremely minute which, in
some way not well understood, absorb air from the pores in

the soil, converting the nitrogen therefrom into compounds
available for plant growth. It is this power of absorbing
nitrogen which makes these legumes rich in protein, and
therefore valuable for supplementing corn.”
Pages 67-68: “Corn the best single crop for the silo.
Corn not only produces a large quantity of nutritious feed
that is easily placed in the silo, but it is of such a nature as to
pack readily and keep well. The large southern varieties of
ensilage corn, which give enormous yields in tons per acre,
have been recommended for silage; but such varieties do not
produce much grain and the total nutrients are usually less
than from ordinary field corn. The best results are obtained
with some variety that will give a good yield of grain, and
by planting somewhat thicker than for a grain crop. Under
average conditions a larger tonnage of feed can usually be
obtained per acre by combining corn, sorghum and cowpeas
or soy beans, but even with this combination the greater part
of the crop should be corn. When either peas or beans are
grown with the corn and the entire crop is put into the silo,
the feeding value is greater, ton for ton, than that of corn
alone. This is a much more economical method of obtaining
protein than by purchasing it in high priced concentrates, as
gluten meal, oil meal, etc.”
Page 74: “Silage Fed Liberally vs. Grain Fed Liberally
Without Silage.–The Ohio Experiment Station has recently
secured data to show the relative economy of a ration
consisting of more silage than dairymen customarily feed
and a ration consisting largely of grain with corn stover
and mixed hay for roughage. The silage used consisted of a
mixture of the forage plants, soy beans, cowpeas and corn,
in the proportion respectively 1:2:7½ by weight.” Silage fed
liberally was found to give more milk and milk fat.
Page 77: “Soy bean hay frequently yields as high
as three tons per acre in the South, where it is receiving
favorable mention as a fodder plant. It is somewhat coarse
in stem, though palatable and a rich source of protein. Its
composition is similar to alfalfa and cowpea hay, making its
use in the ration the same. It has been tested as a silage plant
and is highly recommended. The New Jersey Station found
alfalfa hay and soy bean silage as efficient as commercial
foods for supplying protein, which seems entirely reasonable
in view of its composition.”
Chapter 8, Feeding without the legumes for roughage
(p. 80-96) begins (p. 80): “With none of the legumes (clover,
alfalfa, cowpeas and soy beans) for use as hay, but with an
abundance of other roughage on hand, all forms of which are
non-nitrogenous in character, the purchase of one or more of
the so-called commercial protein foods is made necessary.”
These protein foods for cattle feeding may be
conveniently divided into three classes, the group to which
each belongs depending upon protein content: Class 1
contains those richest in protein, and includes cottonseed
meal, linseed meal, gluten meal and soy bean meal; Class 2,
gluten feed, dried brewer’s grains, malt sprouts, Canadian
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field peas and cowpeas; Class 3, wheat bran and shorts, or
middlings.”
Pages 83-84: “Soy bean meal differs from the products
described in that it is the entire seed of the soy bean plant
ground. It is worthy of note that soy beans are the only farm
seeds deserving of a place in Class I, on account of their
exceptionally high protein content. They are also rich in oil,
which makes it the more necessary to use a limited quantity.
The soy bean is a very promising crop in the more Southern
States, yielding from ten to twenty bushels of seed per
acre, worth as much per pound as linseed meal for feeding
purposes. (See Soy-bean culture in the appendix.)” “Class II.
Cowpeas are less rich in protein than are soy beans, which
logically puts them in Class II of the protein foods. The
cowpea plant, cut before the seeds ripen, is so valuable for
hay that it is used largely for this purpose. Where the seeds
are allowed to ripen and are threshed, they may be ground
into a meal and used very advantageously as a protein
supplement to corn.”
Pages 88-89: Variety in the roughage fed is as much
appreciated as variety in the grain ration. When possible
two or more kinds should be supplied. If hay from any one
of the legumes, alfalfa, clover, cowpeas or soy beans, is fed
as half the roughage, it would be more profitable to reduce
the amount of cottonseed meal or other commercial protein
foods to one-half of that recommended for stover, timothy or
other fodder plants of that class.”
In Part III, “Beef cattle,” chapter 17, titled “Corn
substitutes, protein concentrates and preparations of foods
for fattening and cattle,” says (p. 187): “Cottonseed meal,
while richer in protein than oil meal, is perhaps more often
inferior in quality. There are not sufficient experimental data
on record to warrant one in placing a value above the others
upon any one of these concentrated foods, cottonseed meal,
oil meal [old process {mechanically expressed} linseed
meal], gluten meal or soy bean meal, though the composition
indicates an advantage for cottonseed meal.”
In Part IV, “Sheep,” chapter 21, titled “Fattening lambs
in early winter” states (p. 227): “Canadian peas or cowpeas
are even better than bran, as they furnish from 30 per cent
to 50 per cent more protein and less crude fiber, which latter
is largely inert matter. Soy beans are relished and are quite
as efficient as oil cake [expelled linseed cake] in supplying
protein.”
In Part V, “Swine,” soybeans are mentioned on pages
267, 274, 275, 283, 295, 299, 300, and 301
The Appendix, “Methods of growing the leguminous
crops, cowpeas, soy beans and alfalfa, by Dr. D.H. Otis, soy
beans are mentioned on pages 381, 384, 385, 386, 392, 395,
396, 399, 401, 409, 411, and 412. The section titled “Soy
beans” (p. 384-86), has the following contents: Soy beans as
a profitable crop. Planting. Harvesting for grain. Threshing.
Curing the beans for seed. Harvesting for hay. Soy beans as
feed. Alfalfa, etc., after soy beans.

Note: Howard Remus Smith was born in 1872.
An earlier edition, published in 1906, contained xii +
413 pages. Address: Prof. of Animal Husbandry, Univ. of
Minnesota. Formerly Univ. of Nebraska.
969. Street, John Phillips. 1913. Gluten and special foods.
Connecticut Agricultural Experiment Station, Annual Report
36:107-11. For the year ending Oct. 31, 1912.
• Summary: “Eleven samples of gluten foods and similar
preparations were examined. While some of these were not
specially recommended for use by diabetics, the chief use of
a gluten preparation lies to provide a food rich in nitrogenous
compounds and as poor as possible in starch. Some of these
samples are excellent from this standpoint, while others
contain so much starch that their claims to be diabetic foods
are unfounded if not fraudulent, and their use by diabetic
patients attended with considerable danger.” The foods were:
(1) Akoll Biscuit (53.2% protein, 1.53% starch); (2) Brusson
Diabetic Bread (37.3% protein, 40.14% starch); (3) Barker’s
Gluten Food (Herman Barker, Somerville, Massachusetts;
86.88% protein, 0.00% starch); (4) Soy Bean Gruel Flour
(Cereo Co., Tappan, New York; 45.69% protein, 0.63%
starch); (5) 20% Gluten Meal (The Kellogg Food Co. [or
Battle Creek Food Co.], Battle Creek, Michigan; 27.50%
protein, 49.64% starch); (6) 40% Gluten (Kellogg; 47.00%
protein, 31.86% starch); (7) 80% Gluten (Kellogg; 81.25%
protein, 6.21% starch); (8) Avena-Gluten Biscuit Mixture
(Kellogg; 21.38% protein, 41.13% starch; made from
oatmeal and wheat gluten); (9) 40% Gluten Biscuit (Kellogg;
47.50% protein, 35.01% starch); (10) 80% Gluten Biscuit
(Kellogg; 82.38% protein, 4.68% starch); (11) Breakfast
Toast (Kellogg; 13.63% protein, 57.42% starch). Address:
M.S., Chemist in charge, Analytical Lab., New Haven,
Connecticut.
970. Voorhees, John H. 1913. The soybean in New Jersey.
New Jersey Agricultural Experiment Station, Circular No.
21. 8 p.
• Summary: Contents: Introduction. Habits and
characteristics. Varieties. Inoculation and fertilization. Uses
of the soybean. Soybeans as substitutes for oats. Planting and
cultivation. Harvesting and threshing. Feeding value.
“Harvesting and threshing: One difficulty in producing
beans for seed is that a special machine for harvesting
is desirable, though it may be done with fair success by
an ordinary mowing-machine. The threshing may be
accomplished by removing several of the concaves from the
separator, provided the beans are produced for feed and not
for seed, as the ordinary thresher breaks and cracks many of
the beans. The crop should be harvested just after the pods
become well filled, as the leaves will drop from the stems if
allowed to ripen too thoroughly, and a large part of the food
value of the stover will be lost. Last year this Experiment
Station produced over 40 acres, and was successful in
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harvesting and threshing with the Bidwell harvester and the
Bidwell thresher.” Address: Agronomist, Dep. of Agricultural
Extension [New Brunswick, New Jersey].
971. Willson, C.A. 1913. Report of the Animal Husbandman.
Tennessee Agricultural Experiment Station, Annual Report
25:57-59. For the year 1912.
• Summary: Describes experiments at the West Tennessee
Station feeding soy-bean hay, straw, and ground soy
beans, along with other feeds, to steers. At the university’s
experiment station at Knoxville, the amount of beef produced
by feeding soy beans with one other crop was measured.
Address: Knoxville.
972. Wilson, James. 1913. Report of the Secretary: Special
work on forage crops. Yearbook of the United States
Department of Agriculture. p. 9-259. For the year 1912. See
p. 121.
• Summary: “Renewed interest has been awakened in the
soy bean by the establishment in general use of new varieties
secured from China and Japan. These varieties have proved
far superior to those originally grown.”
“Sudan grass, a wild form of sorghum, although
introduced only four years ago, is now greatly in demand in
the southern portion of the Great Plains region on account
of its ability to produce an abundance of good forage under
conditions of low rainfall.” Address: Secretary of Agriculture
[USDA], Washington, DC.
973. Wilson, James. 1913. Report of the Secretary: Hawaii.
Yearbook of the United States Department of Agriculture. p.
9-259. For the year 1912. See p. 219.
• Summary: “In Hawaii the diversification of agricultural
industries has been the main problem of the station.”
“A very extensive study of the rice crop has been made,
and new varieties of better yielding character have been
bred and distributed. The method of fertilizing rice was
found faulty, and instead of nitrate of soda being used at an
actual loss the crop may be doubled by the use of sulphate of
ammonia applied when the crop is sown. Next in efficiency
is bean-cake meal” (i.e. ground soy bean cake). Address:
Secretary of Agriculture [USDA], Washington, DC.
974. Morse, W.J. 1914. Re: Smooth varieties of soy beans
cultivated in Japan. Letter to Prof. C.V. Piper [Agrostologist
in Charge, BPI, USDA, Washington, DC], Jan. 21. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: During the last summer I was
advised by a Japanese student who was visiting at Arlington
Farm that there are four or five smooth varieties of soy beans
cultivated in Japan. He also advised me that the growing of
the soy beans in Japan was affected to a considerable extent
by weevil attack and the only varieties immune to the weevil
attack were the smooth ones.

“Thus far we have obtained only one smooth variety,
No. 22876, in our introductions, and that one from Japan. I
wonder if it would not be possible for you to obtain some of
the smooth varieties from some of your correspondents in
Japan.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
975. Henderson (Peter) & Co. 1914. Wholesale catalogue
for market gardeners and florists. Vegetable, flower and
farm seeds. Plants, bulbs, implements, requisites, fertilizers,
insecticides. Spring (Mail-order catalog). New York, NY:
Press of McIlroy & Emmet. 64 p. 27 cm.
• Summary: The full-page section titled “Farm seeds”
contains the same illustration, text, prices for the Soja Bean
as the spring 1912 edition of this Wholesale Catalogue. On
the cover is a photo of a man in a field of bush beans loading
a bushel basket of beans onto the back of an old-fashioned
wagon, where a second man is about to take hold of it.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
976. Mooers, Charles A. 1914. The rational improvement
of highland rim soils: Conclusions from six years of field
experiments with various farm crops. Tennessee Agricultural
Experiment Station, Bulletin No. 102. 44 p. Jan.
• Summary: This bulletin is divided into three parts, and
soy beans are discussed in each part. In part one, “Principles
of soil fertility with special reference to the Highland Rim”
(p. 4-13), soy beans are first discussed in the section titled
“Crop rotation” (p. 13) which states that in a long, five-year
rotation, cowpeas or soy beans work well in the second year.
In part two, “Some results of field experiments” (p. 1440), the section titled “Fertility experiments on a very poor
gray-colored soil of the Highland Farm” (Putnam County)
(p. 27), states that soy beans are used in 1910 and 1911 in
a 3-year rotation with corn in two sections; the fields are
hogged off. A full page table (p. 29) shows the results of the
experiments. “Discussion of results: The experiments afford
a striking demonstration of the rapidity with which even a
poor soil responds to proper treatment. The results show both
the marked increase in yield which may be brought about by
the pasturing off of legumes, such as cowpeas and soy beans,
and the great value of acid phosphate rightly used.”
In the section on “Discussion of results,” the subsection
titled “Cowpeas and soy beans” (p. 33-34) discusses the
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importance of inoculation, soy-bean varieties, and fertilizers
(acid phosphate and potash). “On soils of average fertility
only the late and vigorous varieties, such as Mammoth
Yellow, Tokio, and Acme, are advised. The early varieties,
such as Ito San and Haberlandt, which have done extra well
at the Knoxville Station, are advised only for soils of rather
high fertility. On poor land their growth is too dwarfed and
meager.”
In part three, “Crop rotations” (p. 41-44), the section
titled “List of rotations” (p. 41) notes that soy beans are
used in the “General farming–Five-year rotation,” during the
second year, as an alternative to cowpeas. Table IX (p. 42)
shows that in 1914 and 1918 they were fertilized with 300 lb
acid phosphate and 20 lb muriate of potash.
Note: This is the earliest document seen (Oct. 2004) that
mentions “pasturing off” (or “pasturing down”) soybeans.
Address: Chemist and agronomist, Knoxville, Tennessee.
977. Eddington, Jane. 1914. Economical housekeeping:
More about soy beans. Chicago Daily Tribune. Feb. 4. p. 16.
• Summary: Because of its high protein content, the [whole
dry] soy bean must be soaked for a long time then cooked
gently for “several hours to reduce it to the required softness.
“It does not make as smooth a purée as the pea or
peanut–in fact a rather granular one is obtained–but that
nevertheless is palatable when dried over a hot fire, with a
seasoning of butter, pepper, and salt if needed.” We should
manufacture “soy sauce from this bean–that sauce without
which chop suey and many other Chinese dishes would not
be what they are. In a government bulletin on the legumes
we have a general description of how this is made.” There
follows a summary, with long quoted excerpts, of the section
titled “The soy bean and its preparations” in: Oshima,
Kintaro. 1905. “A digest of Japanese investigations on the
nutrition of man.” USDA Office of Experiment Stations,
Bulletin No. 159. 224 p. See p. 23 on. Shoyu, tofu, miso and
natto are discussed briefly.
978. Piper, C.V. 1914. Re: Send soy beans to Prof. W.R.
Dodson in Louisiana. Letter to W.J. Morse, [BPI, USDA],
Feb. 16. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Kindly send 20 varieties
of soy beans to Prof. W.R. Dodson, Louisiana Experiment
Station. Send him enough seed that he can grow 1/10 acre
plot of each, and send him varieties which you think most
likely to be valuable. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].

979. Brooks, William P. 1914. Green manuring and cover
crops. Massachusetts (Hatch) Agricultural Experiment
Station, Circular No. 37. 6 p. Feb.
• Summary: Contents: Introduction. Possible benefits:
Erosion prevented, soluble plant-food compounds saved,
weeds prevented, soil enriched in nitrogen, plant-food made
available, humus increased, subsoil mellowed. Principal
crops: Desirable characteristics, non-legumes (winter rye,
buckwheat, white mustard, rape), legumes (vetches, field
peas, crimson clover, common and mammoth red clovers,
sweet clover, the soy bean, the cow pea). Conditions when
green manuring is advisable: When not advisable. Treatment
of the green manure crop. Should green manure crops be
fertilized.
“Green manuring is the practice of cultivating a crop
for soil improvement. The crop is usually, but not always,
plowed in while green. A cover crop is one grown largely
for soil protection, but it may at the same time serve all the
purposes of a green manure crop. On the other hand, during
the period of its growth a green manure crop is a cover crop.
“The practice of using crops for soil protection and
improvement has received much more attention in recent
years than formerly...” (p. 1).
Erosion: “The protection of the soil against damage by
wind which carries away the finer and better particles, and
water which washes fields which have any considerable
slope. In other words, to prevent erosion” (p. 1).
“Green manure and cover crops may be made of much
use in preventing the growth of weeds and the ripening of
weed seeds, and also in some cases they may be made very
helpful in exterminating certain kinds of weeds with which a
field may have become infested.” (p. 1).
All legumes have the capacity to gather nitrogen from
the air. They will do this, however, to an important extent
only when four conditions are met: 1. The soil must be
neutral or alkaline. 2. It must be stocked with bacteria of the
right kind. 3. It must not contain a large amount of nitrogen
in the form of available compounds. If it does, the legume
will take most of its nitrogen from the soil rather than from
the air. “4. The legume must be allowed to attain nearly
full development if the gain in nitrogen is to be large, since
during the early stages of its growth the nitrogen which it
requires comes in large measure from the soil.”
“The soy bean. Suited to the better loams, is not hardy
and is not well suited for prevention of erosion or conserving
nitrogen, will furnish a large amount of vegetable matter
within a comparatively short period of summer weather, does
best if planted in drills. About ½ bushel of seed per acre.”
Note 1. This is the earliest document seen (Feb. 2011)
that discusses the soy bean in connection with soil erosion–
which, it says, it is not well suited to prevent.
Note 2. The pages of this circular are misnumbered.
Address: Amherst.
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980. Forbes, E.B.; Beegle, F.M.; Fritz, C.M.; Mensching,
J.E. 1914. A chemical study of the nutrition of swine. Ohio
Agricultural Experiment Station, Bulletin No. 271. p. 225-61.
Feb.
• Summary: Swine were fed soybean seeds in these
metabolism and balance trials. “Five cross-bred YorkshireChester White barrows, six months old and all from the
same litter, were the subjects of this experiment.” They
were fed eight different rations, one of which was corn and
soybeans. “The most important result of this investigation
is the demonstration of the unsatisfactory character of corn,
wheat bran and rice polish as sources of calcium for growing
swine. Rations composed of these foods will not maintain
normal growth of bone.” “The important deficiencies of corn
are considered to be calcium, phosphorus, and nitrogen.”
Address: 1. Chief Nutritionist; 2-3. Asst. Nutritionist. All:
Ohio Agric. Exp. Station, Wooster, Ohio.
981. Woods, Chas. D. 1914. Field experiments. Maine
Agricultural Experiment Station, Bulletin No. 224. p. 23-48.
Feb. See p. 32-39.
• Summary: Contents of the section titled “Soy beans for
fodder, silage and seed” (p. 32-39): Introduction and history
of research in Maine. Conditions of growth. Fertilizing and
culture. Nutrients in soy bean and their digestibility. Soy
bean silage. Yield of dry matter and protein: Soy bean vs.
corn fodder, soy beans for seed. Summary.
This section begins: “In 1903 and 1904 the Station grew
on the college farm at Orono several varieties of soy beans.
These were grown for forage and for silage. The results were
published in Bulletin 106 and made up part of the Report of
the Station for 1904.”
“Although it is not at all likely that the soy bean can ever
be grown as a profitable seed crop in Maine, three varieties”
furnished by the Paint Manufacturers’ Association were
grown and tested at Highmoor Farm in 1913. One variety,
imported from Manchuria, was supposed to contain an oil of
high oxidizing properties. The second, Variety 1002, was an
American type which was said not to mature as quickly as
the Manchurian bean. The third, Soy Bean 302, came with no
description. All three were tested for germination and found
to germinate well. The first variety yielded 700 lb/acre of
shelled beans and the third yielded 650 lb/acre.
Summary: “Soy beans can be grown in parts of Maine
where corn thrives. When early corn matures, the early white
soy bean will usually mature. Where Sanford corn ears, the
early medium soy bean will form pods. Soy bean can be
grown with less nitrogen than corn. In order to grow the soy
bean most economically, the soil should be inoculated with
the organism that forms root tubercles.” Address: Director of
the Station, Orono, Maine.
982. Sahr, C.A. 1914. Report of the Assistant Agronomist.

Hawaii Agricultural Experiment Station, Annual Report. p.
43-49. For the year 1913. March 16. [1 ref]
• Summary: In this report’s only section, titled “Experiments
with leguminous plants,” all crops are grouped into three
types based on the length of their growth period. The soy
bean appears in both the first group (quick rotation, short
season, 3 to 4 months) and the second group (medium
time, 4½ to 6½ months). The importance of inoculation is
emphasized.
The subsection on “Soy bean” (p. 46-49) states: “Soy
beans were grown more or less extensively by Japanese
farmers in Kona to defray expenses while their coffee trees
came into bearing, finding a ready market for culinary
purposes and also among local soy sauce brewers. Since
the coffee orchards now demand the entire attention of the
growers, the soy brewers depend upon soy beans imported
from Japan for their supply.
“The brewing of Japanese soy sauce having become
a well-established industry in Hawaii, a visit of inspection
to several of the largest factories was made to ascertain the
method of manufacture, which is given here briefly...” Equal
parts of boiled soybeans and roasted California wheat are
mixed, “poured into molds, and left to stand for 3 or more
days, or until slightly covered by mold fungi. The molds
are then emptied into large cedar vats of 500 to 800 gallons
capacity. A starter made from cass [soybean presscake] and
brine is then added, and the mass is left to ferment for a
period ranging from 6 months to a year or 18 months, the
mass being thoroughly stirred twice each day. The fermented
mass is then transferred into a large press and the liquid
sauce is pressed out, boiled 2 or 3 hours, and put in cedar
tubs of 4½ to 6 gallons capacity... The ferment starter is
made of a small quantity of soy-bean cake, or cass, sprinkled
over a few handfuls of parboiled soy beans and left in a
warm place for several days. The cass is sold for 20 cents per
100 pounds to rice planters as a fertilizer, and contains about
20 per cent salt. It is also fed to hogs, after soaking in water
to draw out the salt. The brewers buy imported soy beans at
$72 per ton in Honolulu, wheat at $40, and salt at $10. The
tubs in which the soy sauce is put up are made of Japanese
cedar, shipped knocked down from Japan, and put together
as wanted. The cost per tub is from 40 to 70 cents, according
to their capacity, which ranges from 4½ to 6 gallons. Soy
sauce is eaten by all classes of Japanese as a table sauce,
with their rice, fish, and meats. It has the color of strong
black coffee.
“Miso, another Japanese table sauce, is brewed from soy
beans and rice. The brewed liquid is clear white. The climate
of Hawaii is too warm for its manufacture.”
A table (p. 48) shows five soybean varieties (each with
an “Agronomy accession number, three also with an S.P.I.
number–20798, 19183, and 14953) and their yields as hay,
fodder and/or seed, and stages of growth in Hawaii. The only
named variety, Otootan [black seeded], was “grown from
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seed received from the College of Hawaii in May 1911. This
variety is undoubtedly the coarsest, rankest soy bean ever
grown by this station. It is also most tolerant of both dry and
wet conditions, but only makes a rank growth during a cool
and moist growing period.” Trials of this variety were made
at the Hilo and Glenwood substations.
No. 698, a Russian soy bean, was received from S.R.
Cope of London, England. Seven varieties were received
from the College of Hawaii. Eight varieties were received
from the Bureau of Plant Industry (USDA) under the [S.P.I.]
numbers 19183, 22379, 32906, 32907, 34857, 34934, 34924,
34987, and 34123; they were planted in May. “Four varieties,
said to be rich in oil content, were received from an eastern
paint and oil company for trial by this station. Samples of
these will be analyzed and the oil content determined.”
A photo shows two Otootan variety soy bean plants,
valuable for forage and green manuring; one is bigger than
the other and both are hanging up-side down.
Other leguminous plants tested: Kulthi or horse gram,
cowpeas, sunn hemp (Crotolaria juncea), a variety of Cuban
peanut, asparagus bean (sasagi; probably yardlong cowpea)
and sesbania.
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Otootan.
Note 2. This is the earliest document seen (March 2004)
that mentions the asparagus bean (Vigna sesquipedalis).
Address: Asst. in Agronomy.
983. Farmers’ Bulletin (USDA). 1914. The agricultural
outlook. No. 584. 22 p. March 23. See p. 20-21.
• Summary: Table 12 titled “Averages for the United States
of prices paid to producers of farm products” (p. 21) lists the
prices for 23 farm products, including soy beans, peanuts,
alfalfa seed, hogs, apples, etc. For most products, prices are
given on Jan. 15 and Feb. 15 for the years 1910-1914. Prices
for soy beans (a new crop) are given only for 1914. 15 Jan.
1914–$1.96/bushel. 15 Feb. 1914–$1.80/bushel.
Note 1. This is the earliest issue of “The agricultural
outlook” seen (Nov. 2005) in which soy beans are
mentioned.
Note 2. This is the earliest document seen (Nov. 2016)
containing soybean statistics provided by USDA’s Bureau
of Statistics. Address: Bureau of Statistics (Agricultural
Forecasts) and the Bureau of Plant Industry.
984. Forbes, Ernest Browning; Keith, M. Helen. 1914. A
review of the literature of phosphorus compounds in animal
metabolism. Ohio Agricultural Experiment Station, Technical
Series, Bulletin No. 5. 784 p. March. Also published as a
monograph. [2308* ref]
• Summary: Tables show: (1) “Mineral elements of fruits,
vegetables, and roughage” (p. 78); gives the mineral
composition of soy bean hay and soy beans. (2) “Phosphatid
phosphorus in vegetable substances” (p. 85); includes data

on the soy bean. (3) “Lecithin phosphorus and lecithin in
various seeds (percent dry basis)” (p. 87); includes data on
soy beans. (4) “Determinations of the phosphorus partition in
press cakes” (p. 91); gives different forms of phosphorus and
lecithin in press cakes, including soybean cake.
The author’s summary (p. 376) includes the summary of
an experiment in which soy beans were used with corn when
studying mineral metabolism of swine. Address: 1. Ph.D.,
Chief; 2. A.M., Asst. Both: Dep. of Nutrition, Wooster, Ohio.
985. Wiancko, Alfred T.; Fisher, M.L.; Cromer, C.O. 1914.
Soybeans and cowpeas. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 172. p. 419-38. March.
• Summary: In Indiana, researchers have been experimenting
with soybeans and cowpeas for the past 15 years. Contents:
Introduction. Historical notes. Uses and value. Soil
adaptation. Liming. Soil fertilization. Place in the rotation.
Soil preparation. Inoculation. When and how to sow cowpeas
and soybeans. Cultivation. Harvesting. Threshing. Varieties
of soybeans. Varieties of cowpeas. Selecting varieties of
soybeans and cowpeas. Summary.
Photos show: (1) Typical mature soybean plant. (2)
Plant with leaves removed to show pods. (3) “Hogging off
soybeans.” Many hogs in a soybean field. (4) A field of
soybeans and cowpeas sown after wheat harvest. (5) Four
soybean plants with roots showing nodules. (6) A field with
many piles of soybeans made into hay. (7) Harvesting a
soybean seed crop with a mower having a side-delivery
attachment. (8) Men threshing soybeans with a common
threshing machine. Address: 1. Chief in Soils and Crops; 2.
Asst. Chief in Soils and Crops; 3. Asst. in Crops. All: Dep. of
Soils and Crops, Lafayette, Indiana.
986. Oakley, R.A. 1914. Re: Mr. Oran T. Moore of Silver
Springs, Maryland. Letter (memorandum) to W.J. Morse,
[Arlington Farm, Rosslyn, Virginia], April 4. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Morse: Mr. Oran T. Moore, R.F.D.
No. 3, Silver Springs, Maryland, a friend of C.J. Brand, is
very anxious to conduct a preliminary test with cowpeas and
soy beans on his farm in Maryland. I shall be glad to have
you get in touch with him by correspondence and arrange to
send him two or three varieties. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
987. Oakley, R.A. 1914. Re: Mr. C.J. Van Valkenburg of
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Laurel, Indiana. Letter (memorandum) to W.J. Morse,
[Arlington Farm, Rosslyn, Virginia], April 4. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Morse: Please send to Mr. C.J. Van
Valkenburg, Laurel, Indiana, small lots of soy beans and
cowpeas for testing. In correspondence with Mr. Edgar
Brown, Mr. Van Valkenburg has indicated a desire to test
these crops. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
988. Redding, R.J. 1914. Farms and farmers: Soybean and
cowpea. Atlanta Constitution (Georgia). April 6. p. 9.
• Summary: E.R. Osborn of Watkinsville, Georgia, asks five
common questions about these two legumes; Col. Redding
gives his stock answers. He also cites five reasons given
by Prof. Duggan, Director of the Alabama agricultural
experiment station, why soybeans are superior to cowpeas.
Address: Col., Griffin, Georgia.
989. Ward, W.F.; Gray, Dan T. 1914. Beef production in the
south. Farmers’ Bulletin (USDA) No. 580. 20 p. April 18.
See p. 3-4.
• Summary: The section titled “Forage crops and feeds”
states (p. 3-4): Soy beans are sometimes combined with corn
for producing silage, and such silage has a higher feeding
value than corn silage.
“The most important hay crops of the South are alfalfa,
Johnson grass, cowpeas, soy beans, and in some sections
lespedeza, crab grass, Bermuda [grass], red clover, melilotus,
crimson clover, and prairie grasses. Excellent yields of
cowpea hay, soy-bean hay, or sorghum can be secured after
one of the small-grain crops or crimson clover has been
taken off the land.” Address: 1. Senior Animal Husbandman
in Beef Cattle Investigations, Animal Husbandry Div.; 2.
Chief of the Animal Industry Div. of the North Carolina Exp.
Station.
990. Farmers’ Bulletin (USDA). 1914. The agricultural
outlook. No. 590. 20 p. April 23. See p. 20.
• Summary: Table 10 titled “Averages for the United States
of prices paid to producers of farm products” (p. 20) lists the
prices for 20 farm products, including soy beans, peanuts,
alfalfa seed, hogs, apples, etc. For most products, prices are
given on March 15, April 15, and Feb. 15 for the years 19101914. Prices for soy beans (a new crop) are given only for 15
Feb. 1914–$1.80/bushel.

991. Meyer, Frank N. 1914. Re: Artificial milk, butter, and
cheese from the soy bean. In: Letters of Frank N. Meyer. 4
vols. 1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 1889-90. Letter of 29 April 1914 from
Peking, China, to David Fairchild of USDA.
• Summary: “I am also enclosing a clipping re artificial
milk, butter and cheese from the soy bean! Is the fact already
known to our specialists?”
One week later, on 2 May 1914 (p. 1898) he adds: “No.
2038a, Soya hispida, is a rare local variety. I think I have
only seen it once.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
992. Moore, R.A.; Delwiche, E.J. 1914. Soy beans–
An important Wisconsin crop. Wisconsin Agricultural
Experiment Station, Bulletin No. 236. 20 p. April. [7 ref]
• Summary: Contents: Introduction. The soy bean plant.
Soils adapted to soy beans. The culture of soy beans: Soil
inoculation, soil preparation, time and method of planting,
after cultivation, harvesting, thrashing and storing the seed.
Soy beans as a protein concentrate: For hogs, for dairy
cows, for sheep. Soy beans for roughage: For hay, for silage,
as pasture for hogs, as a soiling crop, as a soil renovator.
Variety tests at Madison (1902-1904). Experiments in
northern Wisconsin (Iron River, Ellis Junction, and Spooner):
Varieties recommended, breeding soy beans.
“... experiments with soy beans were undertaken by
the agronomy department on the Experiment Station Farm
at Madison in 1899, and have been carried on continuously
ever since.” Breeding work with soy beans at the Station
farm was also started in 1899, and at the Branch Stations in
upper Wisconsin in 1907.
“Soy beans may be grown for five purposes: For the
production of seed, for hay, for hog pasture, for silage (when
mixed with corn), and as a green manure.” “We recommend
this crop to the careful consideration of the Wisconsin seed
growers, stockmen and general farmers.”
Photos show: (1) A man standing in a field of Early
Black soy beans (front cover). “Experiments conducted at
the branch stations since 1907 have shown that this variety is
best for northern conditions.” (2) Roots of a soy bean plant,
showing nodules (p. 7). (3) Special type of bean harvester,
with a windrowing attachment it can cut two rows at once
(p. 11). (4) Corn and soy beans growing together in a field
for use as silage (p. 15). (5) Field of soy beans increased in
yield by inoculation at the Spooner Branch Station (p. 18).
Illustrations (line drawings) show: (1) A typical soy bean
plant, with roots (p. 4, non-original). (2) A common mower
with windrowing attachment (p. 10). Address: Madison,
Wisconsin.
993. Piper, Charles V. 1914. The name of the soy bean: A
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chapter in its botanical history. J. of the American Society
of Agronomy 6(2):75-84. April. Includes long letter by Sir
David Prain. [4 ref]
• Summary: Note: This is the earliest document seen (Nov.
2014) that gives the soybean the name Soja max. It shows
conclusively that the oldest specific name for the soybean
is Phaseolus max L. and indicates that because all but one
of the original species of the genus Glycine L. having been
removed from the genus, the generic name Soja should be
taken up.
It contains a lengthy analysis of the evolution of soybean
taxonomy and of the name, starting with Linnaeus’ early
classifications of Phaseolus max, P. radiatus, and P. mungo,
and including a lengthy elucidation by Sir David Prain,
director of the Royal Botanic Gardens, Kew, of how and
why Linnæus had initially confused the soybean and mung
bean, then later corrected his confusion. Linnæus eventually
realized that the plant he had described as Phaseolus max
was the same as the one he had named Dolichos Soja. Prain
noted: “’It is very fortunate that Linnæus’s specimen of P.
max came from Hortus Cliffortianus because it so chances
that this is one of the Cliffortian plants of which there is no
example in the British Museum. The record that the plant
was grown in Hort. Cliffort. from seed secured in Virginia is
one as to which I must leave you to decide upon the accuracy
of. All that I know is that whether the plant was raised from
seed secured in Virginia or not Linnæus was perfectly well
aware that the species in question is a native of the old
world.’”
“’As regards P. mungo L. the fact remains that whatever
may have been the origin of the plant he describes, no
specimen appears ever to have been added by Linnæus to
his herbarium and all that we are justified, by the evidence
available, in assuming is that Linnæus, in 1767, as already in
1753 deemed Mungo the precise equivalent of Max. If this be
so, it may very fairly be asked why, in 1753, did Linnæus use
Max in preference to Mungo and why in 1767 did he drop
Max and use Mungo instead?
“’The answer in both cases seems to me self evident.
Of the two synonyms Mungo and Max, clearly Max was the
oldest because Mungo occurs for the first time in Garcia del
Huerto while Max goes back to Avicenna. Linnæus chose
Max because of its greater age.
“’In the other case Linnæus in all good faith supposed
that “Buncæ” of Hermann and the plant he saw in Clifford’s
Garden were the same thing as Mungo and Max, at the time
he wrote the Flora Zeylanica. He had no suspicion that the
plant he had described was different from the plant who
name he had adopted when he published the first edition of
the Species Plantarum in 1753. He was still unconscious
of the extraordinary blunder he had committed when he
published the second edition in 1763. But some time after he
had published the second edition of the Species Plantarum he
obtained from some one seeds of the plant he had described

in 1753 as Dolichos Soja. He raised plants from these seeds
at Upsala [Uppsala, Sweden] and put specimens into his
herbarium some time before 1767 when he for the first time
recorded its existence in his collection.
“Linnæus was at last in a position to see that the plant
he had described as Phaseolus max was the same as the one
he had named Dolichos Soja and that the Mung crop (Mungo
or Max) was still without a name. It may be that in putting
matters right Linnæus felt that to continue for the “Mungo”
or “Max” crop the name Max might lead to confusion and
that to obviate this confusion it was desirable to substitute
the other name Mungo...
Piper concludes: “The fact that the name Phaseolus
max belongs to the soy bean makes it necessary to revise
the botanical designation of the latter plant. Inasmuch as the
specific name max as applied to the soy bean appears on a
previous page to the name soja, it has priority according to
all botanical codes and hence must be adopted as the specific
botanical name of the soy bean.
“In most botanical works the soy bean is called Glycine
hispida (Moench) Maximowicz. By a few writers it is named
Soja hispida Moench. The use of either of these names is
based on the idea that the wild soy bean Glycine soja Siebold
and Zuccarini or Glycine ussuriensis Regel and Maack is
a different species. As Piper and Morse (Bureau of Plant
Industry, Bulletin 197), have shown, this view is untenable,
the wild and the cultivated plants representing but one
species. The cultivated plant was first named Dolichos soja
L. (Species Plantarum, 2:727, 1753), but as the specific name
soja was used later by Siebold and Zuccarini for the wild
plant, it has since been generally used in that sense. With
the recognition of the fact that there is but one species and
not two the name Glycine soja (L.) Siebold and Zuccarini
designates the cultivated as well as the wild plant. But the
specific name soja must now give way to that of max.”
Note: This document contains the earliest date seen
for soybeans in Sweden, or the cultivation of soybeans in
Sweden (by 1767). The source of these soybeans may have
been Clifford’s Garden in the Netherlands. Address: U.S.
Dep. of Agriculture, Washington, DC.
994. Willson, C.A.; Robert, S.A. 1914. Feeding beef cattle.
Tennessee Agricultural Experiment Station, Bulletin No. 104.
p. 77-107. April. See p. 82, 88-89.
• Summary: This Bulletin discusses the “Conclusions from
four years of experiments at the West Tennessee Experiment
Station.” The main feeds were cottonseed meal, hulls, and
silage. The section titled “Loss of fertility from Southern
farms through cottonseed removed” (p. 81) states: “Live
stock farming maintains soil fertility and improves the
physical condition of the soil through the return of organic
matter to it.
“Coulter notes that ‘In 1850 cottonseed was treated
as garbage and dumped on the waste heap. Twenty years
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later it was looked upon as a valuable fertilizer; by 1880
the cottonseed was found to be a nutritious cattle-feed, and
by 1890 cottonseed oil was commencing to be used as a
substitute for olive oil, and is now a human food.”
Table 1, titled “Manurial value of farm products” (p. 82)
includes soy-bean hay, whose total value is $11.24 per ton.
The most valuable is cottonseed meal at $31.27 per ton.
The section titled “Description of yards and feed lots”
(p. 88) states: “The land in 1909, previous to being fed on,
was soy-bean land, in 1910 corn land, and in 1911 soy-bean
land.” Address: 1. Animal Husbandman; 2. Supt. West Tenn.
Exp. Station, Jackson. All: Tennessee Agric. Exp. Station.
995. Woodward, Thompson Elwyn. 1914. Making and
feeding silage. Farmers’ Bulletin (USDA) No. 578. 24 p.
May 18. See p. 5.
• Summary: In the section titled “Silage crops,” a subsection
(p. 5) states: “Cowpeas, alfalfa, and soy beans: All these
crops can be successfully made into silage by exercising
the same precautions as with clover. They should be cut at
the same time as for haymaking. However, it is ordinarily
preferable, as with clover, to make them into hay rather than
silage. The fermentations which take place in silage made of
legumes cause a greater loss of nutritive material than with
corn silage.” Address: Dairy Div. [USDA].
996. Meyer, Frank N. 1914. Re: Roasted soy beans. In:
Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled by
Bureau of Plant Introduction, USDA. 2444 p. See p. 1924,
1927. Letter of 27 May 1914 from Peking, China, to David
Fairchild of USDA.
• Summary: Meyer comments on Fairchild’s letter of 2 Feb.
1914: “Well, I am glad you liked those roasted soy beans; I
agree with you that they are just a trifle too hard. I suppose,
however, they are good for developing one’s jaw muscles.–
and to make bad teeth crumble down to just a trifle quicker.
I sent you not long ago another lot, but–I will under no
circumstances be held responsible for any damage to various
parts of the anatomy of any party who eats them.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
997. Missouri State Board of Agriculture, Monthly Bulletin.
1914. Cowpeas and soy beans. 12(5):3-48. May. [3 ref]
• Summary: The introduction, titled “Cowpeas and soy
beans: Finding increased favor on farms,” by W.L. Nelson
(Assistant Secretary, Missouri State Board of Agriculture)
discusses reasons for this increased favor on Missouri farms,
and includes one long extract from an article (J.E. Hall,
1914, “The soy bean as a profit maker”) and an even longer
extract from a letter by C.P. Miller to the Farmer’s Review
(14 March 1914). The rest (p. 8-48) is a reprint of: Wiancko,
Fisher, and Cromer. 1914. “Soybeans and cowpeas.” Indiana
Agric. Exp. Station, Bulletin No. 172. p. 419-38. March. Text

includes a brief history of the crops, their uses and value,
and harvesting and threshing methods. Photos (p. 8) show:
(1) A typical mature soy bean plant, with roots. (2) A typical
soy bean plant, with leaves removed to show pods. Address:
Columbia, Missouri.
998. Washington Post. 1914. Departmental notes of interest
to Uncle Sam’s army of employes [sic, employees]. Aug. 2.
p. ES3.
• Summary: “W.J. Morse, bureau of plant industry, will
leave this week for points in Virginia, the Carolinas, Georgia,
Alabama, Mississippi, Louisiana, Tennessee, and Kentucky
to inspect experiments in the culture of cowpeas, soybeans,
and other forage plants.”
999. Morse, W.J. 1914. Re: Report on trip to Virginia, North
Carolina, South Carolina, and Georgia. Letter to Prof. C.V.
Piper, Washington, DC, Aug. 8. 4 p. Handwritten, with
signature on USDA letterhead.
• Summary: Morse is writing from Rome, Georgia. “Dear
Prof. Piper: The past week I have been at Norfolk, Virginia,
Raleigh, North Carolina, Monetta, South Carolina, Augusta,
Georgia, Jackson, South Carolina, and Cave Spring, Georgia.
“The forage crops at Norfolk, mostly soy bean varieties,
are fine (the Virginia and Arlington among the six best).
At Raleigh, N.C., the tests are rather poor, the conditions
bringing about a late planting, and rather bad weather
conditions after that. Prof. [C.B.] Williams [at Raleigh]
thinks well of our plans for the soy bean and cowpea work
and would like to try the experiments at four different places
in N.C.
“At Monetta, S.C. the soy beans are not looking as well
as the previous two years. The crops were not sown until
June 17. The cowpea hybrids, part of those Iron-Brabham,
and other variety crosses are looking great. Crosses of the
Brabham-Early Buff strains will have mature pods in sixty
days, the first pods will no doubt be mature the end [?] of this
coming week. Several others look quite promising.
“I had quite a long talk with Mr. Willet [Millet?] in
Augusta and found him much worried over the vetch and
crimson clover seed question. Prof. Williams at Raleigh
was at a loss where to obtain of both these crops for his
experimental work. Mr. Willet gave me a letter to Mr. R.
Bates, Jackson, S.C., whom I visited the same day. Mr. Bates
spends about all of his time experimenting with the different
fruits, vegetables, in fact all sorts of plants. As I wrote in my
other letter Mr. Bates has only about 50 of the Blue Couch
[?] plants which are growing in a tub. He was very careful in
obtaining soil to sow the seed so that if the seed germinated
he would know that the plants were Blue Couch. If you
desire some of the plants to grow in the greenhouse, Mr.
Bates will be glad to send you some. It will not be essential
to send him franks as he has some franked boxes from the
department. I found him a very interesting man, a careful

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 411
experimenter. He is especially anxious to try out new things
and I feel that anything you might send him would receive
the best of care and would get good reports.
At Cave Spring, Georgia, the Virginia variety of soy
beans is far ahead of the other varieties. The Virginia will
average at least 4½ feet [in height] and is well fruited. The
Peking comes next but is quite inferior to the Virginia.
Received a rather thorough soaking going about the
plantation. Was caught in sort of cloudburst and had no
shelter.
“It might be of interest to you that Mr. Alexander has
about 100 acres of alfalfa. He has the skill in curing the hay
for I never saw better alfalfa hay–green and very few leaves
lost. Mr. Alexander raises a number of horses, mules and
hogs. He is pasturing alfalfa in the fields of which there is a
goodly amount of Johnson grass.
“For this week I shall be in Auburn, Alabama, Monday,
Aug. 10–Biloxi, Mississippi a part of Tues. and Wed. New
Orleans, Louisiana (Anderson Park [?]) Thurs. Baton Rouge,
La. Friday. Very truly yours,...”
Note: This is the earliest document seen (Dec. 2016)
that mentions C.B. Williams of North Carolina in connection
with soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1000. Morse, W.J. 1914. Re: Report on continuation of
trip to Alabama, Mississippi, and Louisiana. Letter to Prof.
C.V. Piper, Washington, DC, Aug. 17. 3 p. Handwritten,
with signature on Mississippi Agricultural and Mechanical
College letterhead.
• Summary: Morse is apparently writing from Mississippi.
“Dear Prof. Piper: On Monday, Aug. 9, I was at the Alabama
Experiment Station and found the forage crops in general
rather poor due to the extreme drouth. A few of the soy bean
varieties showed up rather promising where the planting
was made a little early. The adzuki beans are a failure this
year. Of the cowpeas the Buff catjang 22888 looked very
promising. The amount of growth being good, very prolific,
and the pods about all mature. Some late plantings of
varieties of cowpeas also were making good growth. The
Sudan grass us very much of a failure, very poor stands in all
plantings and very little growth.
On Wed. I was at Prof. Tracy’s, Biloxi. Soy bean
varieties 23211 and 23232 appear very promising and
look like good varieties for Louisiana and Mississippi.
Buff catjang of which Prof. Tracy has two lots looks very
promising, giving a good plant growth, a good yield of seed

and about 90% mature (sown June 2). I made some crosses
between Vigna lutea and V. Catjang (22888). Vigna lutea is
of rather a prostrate habit...
“On Saturday I was at the Louisiana Experiment Station,
Baton Rouge. Although they have had a very dry spell there
the soy bean varieties look very good. Some of the best
at Monetta, South Carolina last year shown by the largest
growth at this station though they are rather late. The buff
catjang 22888 again shows up remarkably well... It looks
very promising and all of the station people look to its use
for their conditions. The station plans to do quite a little work
with the soy bean as a silage crop. The adzuki beans show up
very well here, both as to amount of fruit and plant growth.
“This week I expect to be at the following places:
“Monday, Aug. 17. Starkville, Mississippi.
“Tuesday, Aug. 18. Jackson, Tennessee.
“Thurs. Aug. 19. Columbia, Tennessee.
“Friday, Aug. 20. Knoxville, Tennessee.
“Sat. or Monday. Aug. 21 or 23. Lexington, Kentucky.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1001. Wildermuth, V.L. 1914. The alfalfa caterpillar. USDA
Bulletin No. 124. 40 p. Aug. 28. See p. 17. [10+* ref]
• Summary: During the summer of 1913, Mr. Larrimer at
Nashville [Tennessee], used alfalfa caterpillar larvae that
hatched indoors and reared them on various plants, including
the soja bean (Glycine hispida).
Discusses Apanteles, Colias eurytheme, Collops
vitatus, Crematogaster, Frontina, Heliothis zea, Phorocera,
Protacanthus milbertii, Pteromalus, Trichogramma minutum.
Address: Entomological Asst., Cereal and Forage Insect
Investigations, USDA.
1002. Bray, Charles Iseard. 1914. Silage feeding. Oklahoma
Agricultural and Mechanical College, Agricultural
Experiment Station, Circular No. 36. 8 p. Aug.
• Summary: “Benefits of silage feeding: Silage is much
relished by stock, especially by cattle and sheep. It is
palatable, cheap and succulent, thins and cools the blood,
improves the handling qualities of skin and hair, tones up
the digestive system, and improves the health generally.
Breeding females are put in good condition for producing
healthy offspring, and after parturition are better able to give
plenty of milk than when on a dry ration. To a large extent it
is a preventive of digestive troubles, and with dairy cows it
lessens considerably the chances of milk fever and garget”
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(p. 2).
The section titled “Feeding silage to hogs” states (p. 4):
“At the Kentucky Experiment station a ration of shelled corn
and corn-and-saybean [sic, soybean] silage made better gains
than a shelled corn ration.”
Note: “Garget” is inflammation of the udder of a cow;
bovine mastitis. Address: Dep. of Animal Husbandry,
Stillwater, Oklahoma.
1003. Fisher, M.L. 1914. Helps for teachers in agriculture:
Farm crops. Purdue University (Indiana) Department of
Agricultural Extension, Extension Bulletin No. 30. 12 p.
Aug.
• Summary: Page 2: “Nodules of Legumes: Such plants
as clovers, cowpeas, soy beans, hairy vetch, and in fact all
of the legumes, have enlargements on their roots, called
nodules or tubercles. These nodules have various shapes and
appearances. On the cowpea and soy bean they are nearly
spherical. On the alfalfa and hairy vetch they are very much
branched. On the clovers they are cylindrical in shape. In
size they are as variable as in shape, those on the clovers
being quite small while those on the cowpea are relatively
large. The color of the nodules is usually white or flesh
colored.
“An examination of these nodules under a compound
microscope shows the presence of a large number of small
bodies, called bacteria. These bacteria are beneficial to the
plants. They gather nitrogen from the air that circulates
through the soil and fix it in their tissues. When the plants
begin to blossom these bacteria begin to die off and give
their nitrogen content to the plant. The plant changes this
nitrogen to the organic compound called protein, which is a
valuable feeding element...”
Pages 7-8: “Cowpeas and Soy Beans: These crops are
of Asiatic origin and have been grown and used in that part
of the world for a long time. They are comparatively recent
crops in Indiana. Only within the last few years has interest
in their growing been widespread. The two crops have quite
similar characteristics. Both are legumes and good for soil
improvement as well as excellent feed. They are well adapted
to ordinary corn land. The cowpea will grow on sandier soil
to better advantage than the soy bean. The same is also true
with regard to the heavy soils like clay loams. The seed bed
should be prepared the same as for corn. The planting is done
in the spring after corn planting. The seed may be distributed
in rows 24 inches or more apart or drilled solid like wheat.
When sown in rows cultivation should be given the same
as corn. If sown in rows 24 or 32 inches apart, about 30
lbs. of seed is necessary for an acre. When drilled solid like
wheat, a bushel or more of seed is necessary. The seed can
be distributed with an ordinary wheat drill or with a corn
planter. In using the corn planter, special soy bean plates
should be used. If these crops have never been grown before
on the land, they should be inoculated the same as described

before. When using the corn planter, inoculating soil can
be mixed with the seed and distributed in that way very
effectively.
“If these crops are to be used for soil improvement, it
is economical to pasture them down before plowing under.
Hogs will derive more benefit from the pasturing than other
animals.
“Soy beans are ready to cut for hay when the pods are
about two-thirds grown and before the leaves have begun
to turn yellow. Cowpeas are ready to cut for hay when the
first pods begin to show ripeness. Soy beans are ready to cut
for seed when they are fully ripe and the leaves have fallen
off; cowpeas, when the maximum number of pods are ripe,
and before the early ripening pods have begun to burst open.
Both cowpeas and soy beans make excellent hay for all kinds
of livestock.
“Both cowpeas and soy beans may be sown after wheat
has been removed, especially in the southern half of the state.
If they can be sown by the middle of July and favorable
weather conditions result, a good growth will be obtained,
sufficient to pay for the cost of the seed and labor. These
crops sometimes are sown in standing corn and furnish
organic matter for plowing under for the next crop.
“Exercises:–Secure and study dry specimens of cowpea
and soy bean plants; also secure the seed of both of these
crops. Note the different varieties of each. Secure as many
as possible. Determine amount of each of these crops grown
in the community. For what purpose are these crops grown?”
Address: Prof. of Crop Production, Purdue Univ. School of
Agriculture.
1004. Garman, H.; Didlake, Mary. 1914. Six different
species of nodule bacteria. Kentucky Agricultural Experiment
Station, Bulletin No. 184. p. 343-63. Aug.
• Summary: A section titled “The Soy Bean Nodule
Organism” (p. 350) states: “Our experiments indicate that
in the soy bean nodule bacteria we have still another very
distinct species not transferrable to cowpeas, garden beans,
or garden peas.”
A full-page photo (taken in 1909) shows that soy beans
raised in bottles of sterilized water grow much less well than
those inoculated with soy bean nodule bacteria. Address:
1. Entomologist and Botanist, Head; 2. Lab. Asst. Both:
Lexington, Kentucky.
1005. Loomis, Henry M. 1914. Food products from the soy
bean. American Food Journal 9(8):472-74. Aug.
• Summary: Loomis collected information on soybean
products while stationed on the Pacific Coast. “Probably
the most interesting and important of these food products is
soy sauce, or shoyu, as the Japanese call it. It is the only one
which is used to any extent among Occidental nations, with
whom it forms the principal ingredient of Worcestershire
and similar table sauces. It is also used to some extent as
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an ingredient of bouillon cubes. König estimates that the
consumption of this product in Japan amounts to two or three
fluid ounces per day for each person, which would make
a total consumption for that country alone of three to four
hundred million gallons. No figures are available as to the
amount of this sauce which is used in China, but all except
the poorest class eat it habitually on rice and fish, which form
their principal articles of diet.”
Japanese soy sauce “is prepared on more scientific
principles and it is considered much superior to Chinese soy.
Each manufacturer of Japanese soy has special brands or
trade marks under which his products are sold. Japanese soy
is usually imported into this country in wooden tubs holding
about three gallons each and sells at wholesale price of from
75 cents to $1.50 per tub” [i.e. 25 to 50 cents per gallon].
A brief description of the Japanese process for making soy
sauce follows; it mentions Koji.
Brief descriptions are also given of the following
foods and their method of preparation: (1) “Soy bean curd,
or, in Japanese, Tofu, is as its name implies prepared by
coagulating or precipitating the legumin or vegetable proteid,
of the soy bean by mineral salts. (2) “The frozen bean curd,
or ‘Koritofu,’...”
Note 1. This is the earliest English-language document
seen (April 2013) that uses the word “Koritofu” to refer to
frozen tofu. (3) [Yuba]. “The liquor or bean milk is the milky

fluid produced in the manufacture of bean curd after straining
and before coagulating. Chinese bean curd [sic], or Toufupi, is prepared by drying the scum produced on boiling the
bean milk. It is imported in the form of vitreous, brittle,
yellowish sticks in appearance like dried casein. (4) Soy
bean oil. (5) “Kinako is prepared by roasting and grinding
soy beans. It has a very agreeable flavor and is much used
in the preparation of confections, particularly as a sort of
coating powder. (6) Miso, which is made from “Koji, the
same ferment as is used in the making of soy. There are two
principal kinds imported into this country, the white and red
Miso. They differ principally in the rapidity of fermentation
and in the amount of salt used.”
“Winton and others have suggested the use of soy bean
products as foods for diabetics and it appears that there are
many of the foods mentioned above which would serve a
useful purpose in this regard. There are a number of firms
now putting out soy bean meal or flour on a commercial
scale and notices have appeared recently that soy bean curd
and milk are to be manufactured on a large scale in Europe.
A large table contains nutritional analyses of four types
of soy [sauce] (incl. Kikkoman, Kikkoraku, typical Japanese
shoyu and Chinese soy) plus each of the foods mentioned
above, including tofu (8.6% protein) made in Seattle,
Washington, and “Bean milk (strained bean liquor before
coagulating; 2.09% protein).
Mr. J.T. Willard notes: “I remember twenty years ago
[i.e., 1894] that Prof. Georgeson of the Kansas Agricultural
College had half a dozen varieties [of soy beans]. He was a
teacher of agriculture in Japan and I suppose he learned as
much there as he taught, and he became very enthusiastic
over the soy bean. I remember there was a great difference in
the different varieties of the soy bean.”
A portrait photo shows Mr. H.M. Loomis.
Note 2. This is the earliest English-language document
seen (April 2013) that uses the term “soy bean curd” to refer
to tofu. Address: Bureau of Chemistry, USDA.
1006. Piper, Charles V. 1914. Forage plants and their culture.
New York, NY: The Macmillan Co. xxi + 618 p. Aug. See
p. 513-38. Illust. Index. 20 cm. Series: The Rural Text-Book
Series, ed. by L.H. Bailey. Reprinted with new publication
date but no changes in 1916, 1919, and 1921. [9 ref]
• Summary: Contents: 1. Introduction. 2. Preservation of
forage. 3. Choice of forage crops... [chapters an various
grasses (incl. Velvet grass {Holcus lunatus}), sorghums, and
millets]... 6. The statistics of forage crops (“In the same way
as the straw of cowpeas, Canada and garden peas, soybeans
and other leguminous seed crops has also a considerable
value as forage,” p. 114)... 15. Alfalfa. 16. Red clover. 17.
Other clovers–Alsike, Hungarian, White and Sweet. 18.
Crimson clover and other annuals. 19. Peas and pea-like
plants (incl. Chick-pea {Cicer arietinum} and Grasspea, vetchling or chickling vetch {Lathyrus sativus}). 20.
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Vetches and vetch-like plants: Common vetch (Vicia sativa),
hairy vetch (Vicia villosa), narrow-leaved vetch (Vicia
angustifolia), purple vetch (Vicia atropurpurea), wooly-pod
vetch (Vicia dasycarpa), scarlet vetch (Vicia fulgens), ervil
or black bitter vetch (Vicia ervilia), narbonne vetch (Vicia
narbonnensis), horse bean (Vicia faba), bird or tufted vetch
(Vicia cracca), tangier pea (Lathyrus tingitanus), flat-podded
vetchling (Lathyrus cicera), ochrus (Lathyrus ochrus),
fenugreek (Trigonella foenum-græcum), lupines (Lupinus
spp.), serradella (Ornithopus sativus), square podded pea
(Lotus tetragonolobus).
21. Cowpeas. 22. Soybeans. 23. Other hot-season annual
legumes: Lespedeza or Japan clover, Florida velvet bean
(Stizolobium deeringianum) [later renamed simply “Velvet
bean” (Mucuna pruriens)], peanut (Arachis hypogæa),
Florida beggarweed, the jack bean (Canavalia ensiformis.
“Owing to confusion with the similar species cultivated in
Japan, China, and India, it has also been called the sword
bean and the knife bean, but those names properly belong to
the Asiatic species {Canavalia gladiata}, used principally as
a vegetable), mung bean (Phaseolus aureus), urd (Phaseolus
mungo), moth bean (Phaseolus aconitifolius), adzuki bean
(Phaseolus angularis), bonavist or hyacinth bean (Dolichos
lablab), guar (Cyamopsis tetragonoloba).
Note 1. This is the earliest English-language document
seen (Aug. 2007) that uses the term “jack bean” to refer to
Canavalia ensiformis. Note 2. This is the earliest Englishlanguage document seen (Aug. 2007) that uses the term
“sword bean” or the term “knife bean” to refer to Canavalia
gladiata.
24. Miscellaneous perennial legumes: Sainfoin
(Onobrychis cicioefolia), sulla or Spanish sainfoin
(Hedysarum coronarium), kudzu (Pueraria thunbergiana),
flat pea (Lathyrus silvestris var. wagneri), kidney vetch
(Anthyllis vulneraria), goat’s rue (Galega officinalis), bird’s
foot trefoil (Lotus corniculatus), Astragalus falcatus, furze
(Ulex europoeus).
25. Miscellaneous herbs used as a forage (incl.
Sunflower {Helianthus annuus}). 26. Root crops and other
comparable forages (incl. rape {Brassica napus}, Jerusalem
artichoke, chufa {Cyperus esculentus}, and cassava).
Contents of Chap. 22–Soybeans (p. 513-538):
Introduction. Agricultural history. Botany. Description. Soil
adaptations. Climatic adaptations. Importance. Desirable
characters in soybean varieties. Commercial varieties.
Preparation of soil and cultivation. Rate of seeding. Time of
seeding. Method of seeding. Depth of planting. Inoculation.
Life period. Time to cut for hay. Hay yields. Fertilizers.
Soybean mixtures: Soybeans and corn, soybeans and
cowpeas, soybeans and sorghums, soybeans and Johnsongrass, soybeans and millet. Silage. Rotations. Feeding value
of soybean hay. Seed-production. Pollination. Seed yield.
Seeds. Pests. Breeding. Soybeans and cowpeas compared.
“The soybean is the most productive as regards seed of

any legume adapted to temperate climates... The soybean
was first cultivated in the United States in 1829, but it
apparently attracted but little attention until 1854, when
two varieties were brought back from Japan by the Perry
expedition. Other varieties were introduced from time to
time, among them the Mammoth, which was introduced
previous to 1882. It is largely due to the introduction of
this variety that the soybean has become an important
crop in the United States, as a very large percentage of the
acreage is still planted to this variety. Between the years
1900 and 1910, the United States Department of Agriculture
introduced about 250 varieties from all portions of the
Orient” (p. 513-14).
“At the present time about fifteen varieties of soybeans
are handled commercially by seedsmen, the most important
of which are Mammoth, Hollybrook, Haberlandt, Medium
Yellow, Guelph, Ito San, Wilson and Peking.” A fairly
detailed description of each variety is given (p. 519).
Pollination (p. 533): “The soybean flower is completely
self-fertile, bagged plants setting pods as perfectly as those
exposed. The flowers are much visited by bees, which seek
principally the pollen, as the soybean flower secretes but
little nectar. Pollination occurs even before the flower opens,
but nevertheless occasional cross-pollinations occur where
different varieties are grown in close proximity. Such natural
hybrids can often be detected by the fact that the seeds of
heterozygote plants present queer combinations of color,
such as smoky green, smoky yellow, brown and yellow and
black banded. In the course of varietal trials at Arlington
Farm, Virginia, extending over five years, many such natural
hybrids were secured, and similar crosses occurred at the
Kansas Experiment Station.”
Concerning seed yield (p. 533): “When grown for seed,
the best varieties under proper culture yield from 30 to 40
bushels of seed to the acre. A maximum yield of 50 bushels
to the acre has been reported from North Carolina.” A table
(p. 534) shows the yields reported for 10 varieties from
Arlington Farm, 7 other U.S. states, and Guelph, Ontario,
Canada. The varieties are: Mammoth, Hollybrook, Guelph,
Ito San, Haberlandt, Medium Yellow, Wilson, Peking, Ebony,
and Chernie. The states are Tennessee, Kentucky, Delaware,
Indiana, Ohio, Arkansas, and Virginia.
The section titled seeds (p. 534-35) notes: “Soybean
seeds do not retain their viability well, and it is not advisable
to sow seed two years old without previously testing. Unless
care is exercised in properly curing and storing, soybean
seeds are apt to heat and thus quickly have their viability
destroyed. A small percentage of the seed will under
favorable conditions retain its viability four or five years, and
this has been found to vary according to variety, as shown in
the table:”
This table gives the viability of the seeds of 12 soybean
varieties, grouped by color, in approximately descending
order of viability after 4 years. Those with the highest
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percentage viability are all black in color: Shanghai, Chernie,
Baird, Fairchild, Jet, Ebony (these first 6 are black-seeded),
Tashing, Guelph (green), Brownie, Ito San, Haberlandt, and
Mammoth (these last 3 are straw yellow). For the variety
Shanghai, 99.0% of the seeds are viable after 1 year, 93.0%
after 2 years, and 43.5% after 4 years. After 1 year, the
viability was greater than 90% for most varieties. After 4
years, black-seeded soybeans had by far the best viability,
ranging from 4.0% to 46.5%.
Note 3. This is the earliest English-language document
seen (March 2003) that uses the term “viability” to refer to
germinability or germination rate.
“Pests.–Soybeans are troubled by few serious enemies.
On the whole, rabbits are most troublesome, as they are
extravagantly fond of the herbage, and where they are
abundant soybean culture is practically impossible. At the
Tennessee Experimental Substation at Jackson, rabbit injury
was much reduced by using scarecrows, to each of which a
lantern was hung at night.
“Rootknot caused by a nematode (Heterodera
radicicola) often injures soybean considerably, but more
damage is caused by cowpea wilt, due to Fusarium.
“Caterpillars sometimes eat the leaves, but the loss from
such insects is seldom serious.
“On the whole it may be said that no insect or fungus
pest [disease] has yet assumed any great economic
importance in connection with the culture of the soybean.”
Illustrations (line drawings, both non-original) show: A
typical soy bean plant, with a close-up of a cluster of pods
(p. 514). Roots of a soybean plant, showing nodules (p. 525).
A black-and-white photo (Plate VIII, facing p. 510) shows
the seeds of ten soybean varieties. Address: Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA [Washington, DC].
1007. Piper, C.V.; Morse, W.J. 1914. Five Oriental species of
beans. USDA Bulletin No. 119. 32 p. Sept. 2. [22 ref]
• Summary: The five beans are the adsuki [adzuki, azuki]
bean, the rice bean (Phaseolus calcaratus), the mung bean
(Phaseolus aureus), the urd (Phaseolus mungo), and moth
bean (Phaseolus acontifolius). Soy is mentioned only briefly.
“The adsuki bean (Phaseolus angularis (Willd.) W.F.
Wight; Pl. I) is much cultivated for human food in Japan and
Chosen [Korea] and to a less extent in China and Manchuria,
but is apparently unknown in India and elsewhere in Asia.
No mention of its cultivation in Europe has been found in
agricultural literature. Next to the soy bean it seems to be the
most important legume grown in Japan.” In 1910 345,634
acres of adsuki beans were grown in Japan, compared with
1,171,438 acres of soy beans.
The first knowledge of the adsuki, or atsuki [azuki] bean
to Europeans is the brief description by Kaempfer (1712).
Kaempfer’s drawing of the plant was later published by
Banks (Kaempfer, 1791). This illustration is excellent and

unmistakable. Willdenow (1801), named the plant Dolichos
angularis on the basis of Kaempfer’s description and
illustration.
The adsuki bean was grown at Arlington Farm, Virginia,
in 1906 (6 varieties), 1908, 1909, 1912, and 1913 (8
varieties).
Use in Japan: In Japan the adsuki commands a higher
price than any other bean, the varieties with maroon-colored
seeds being most widely used. “Adsuki-bean meal is
sometimes prepared simply by grinding the dry beans and
then removing the seed coats with sieves. More commonly,
however, a wet process is employed. The wet process seems
to vary somewhat in different parts of Japan, but consists
essentially of 4 stages: 1. Boiling the beans until soft, usually
after a preliminary soaking. 2. Crushing the cooked beans.
3. Removing the skins by forcing the mass through sieves or
by putting the bean paste in cold water, when the skins are
easily separated. 4. Drying the bean paste. The fresh, undried
bean paste is called an and the dried product sarashi-an.
In whatever way prepared, the bean meal is eaten in
soups and gruels of various kinds, often sweetened. It is also
used for making various kinds of cakes and confections.
Adsuki beans are also eaten popped like corn, as a coffee
substitute, and candied by boiling in sugar. The last product
is called amanatto. The flour is also used for shampoos and
to make facial cream. “The use of beans to make sweetmeats
seems to be purely a Japanese invention.”
“Among the seed brought back from Japan by the Perry
expedition in 1854 was a ‘red-seeded bean.’ (Browne, 1855,
p. XV.) The identity of this bean has never been definitely
determined, but it was doubtless the most common form of
adsuki bean.
“Two varieties of the adsuki bean were tested at the
Kansas Agricultural Experiment Station in 1891 by Prof.
C.C. Georgeson (1891). Both of these had red seeds, one
having the pods ‘white,’ the other ‘black.’ The white-podded
variety yielded 16.3 bushels per acre; the black-podded, 8.7
bushels. In thrashing, the beans were found to crack easily,
and so they were flailed. The beans were tested only as
human food. ‘These beans have been submitted to several
housekeepers for trial, who all, with two exceptions, give
them most favorable recommendations.’ The professor of
household economy, in a letter to Prof. Georgeson, praised
the beans highly both for use in soups and baked.”
“S.P.I. No. 226. A maroon-seeded variety from North
China, March, 1898, under the name ‘wei-tou (vay-do).’
No cultural notes.” Address: 1. Agrostologist in Charge; 2.
Scientific Asst., Forage-Crop Investigations, Bureau of Plant
Industry, USDA, Washington, DC.
1008. Morse, W.J. 1914. Re: Report on trip to Wisconsin,
New York, Ohio. Letter to H.H. Vinall [USDA], Washington,
DC, Sept. 14. 3 p. Handwritten, with signature on hotel
letterhead.
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• Summary: “My dear Vinall: Have been spending the
day with Prof. Delwiche at the Junction regarding the soy
bean work in Wisconsin. Most of the work is at Spooner,
Wisconsin. Prof. Delwiche is going down with me tomorrow to go over the work. He is especially anxious to
make some selections of the Manchurian varieties we have
sent him.
“Was rather pleased with the variety test at Ithaca [New
York]. A few of the varieties showed up quite promising as
grain varieties. Others of the test gave promise as hay and
silage varieties.
At New London, Ohio, the same varieties as grown at
Ithaca are showing up very well. Some of the numbers quite
superior to the same ones at Ithaca.
“Spent Sat. at St. Paul, Minnesota, where I had the same
varieties as at Ithaca and New London. Well sir, could hardly
believe they were the same numbers. At. St. Paul they had
lodged quite badly. All of them made a very large growth,
were very heavily set with pods and in a few cases were
beginning to mature.
“Am taking quite detailed notes on all of these nos.
[numbers] and am very well pleased with the showing thus
far.
Expect to be in Spooner, Wisconsin, Tues. Sept. 15;
Redfield, South Dakota, Thursday, Sept. 17; Columbia,
Missouri, Sat. Sept. 19; Urbana, Illinois, Mon., Sept. 21;
Lafayette, Illinois, Sept. 23.
“I appreciated the news letter sent by Miss Brown very
much.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Knight Hotel, Charles H. Clark,
Ashland, Wisconsin.
1009. Washington Post. 1914. Departmental notes of interest
to Uncle Sam’s army of employes [employees]. Oct. 4. p.
ES3.
• Summary: In the section titled “Agriculture”: “W.J. Morse,
scientist in forage crop investigations, bureau of plant
industry, has gone to Vineland, New Jersey, for a ten days’
stay investigating soy bean and cowpea fields in furtherance
of the work of the bureau.”
1010. Briggs, Lyman J.; Shantz, H.L. 1914. Relative water
requirements of plants. J. of Agricultural Research 3(1):1-64.
Oct. 15. [11 ref]
• Summary: A table on page 30 shows the water requirement
of 14 different legumes grown in Akron, Colorado. Page 2
states: “The term ‘water requirement,’ when employed in
the following pages without further restriction, indicates the

ratio of the weight of water absorbed by the plant during its
growth to the weight of the dry matter produced, exclusive
of the roots (Briggs and Shantz, 1913a, p. 7).” The cowpea
requires the least water (571), followed by the soy bean
(672). Wild soy bean is 12th on the list (815). Purple vetch
requires the most water (935). Soybeans required 744 lb of
water to produce 1 lb of dry matter. Address: 1. Biophysicist
in Charge, Biophysical Investigations; 2. Plant Physiologist,
Bureau of Plant Industry, USDA.
1011. Drake, J.A. 1914. A corn-belt farming system which
saves harvest labor by hogging down crops. Farmers’
Bulletin (USDA) No. 614. 16 p. Nov. 13. See p. 5-6.
• Summary: The section titled “The system of live-stock
management” states that “The principal stock to be kept on a
farm using this system is swine.” The principal forage crops
grown are rye, corn, clover, soy beans, rape, and timothy.
“The fall shotes and spring pigs remain on the rye as long
as possible.” Pages 5-6 note: “For the winter feeding of the
fall pigs it is desirable to sow a few acres of soy beans. This
may be done in the second-year cornfield or on some small
field set apart for that purpose. The most practical method of
feeding this crop is to cut and stack the beans when ripe and
feed them out as hay. Racks may be provided or they may
be fed on the ground. The pigs are very fond of them, and if
they are not fed in too great abundance none will be wasted.
Soy beans fed in this way with corn make one of the most
satisfactory winter feeds that can be grown or purchased on
the market.”
A map (p. 1) of the United States shows the corn
belt. Address: Agriculturist, Office of Farm Management
[USDA].
1012. Farmers’ Bulletin (USDA). 1914. The agricultural
outlook. No. 641. 40 p. Nov. 23. See p. 36, 38.
• Summary: Table 31 (p. 36) lists “Prices paid to producers
of farm products, by States.” The prices paid per bushel of
soy beans, during the years 1913 and 1914, are given for the
following states: Massachusetts, New York, Pennsylvania,
Delaware, Virginia, West Virginia (1914 only; $2.50), North
Carolina, South Carolina, Georgia, Florida, Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Kentucky,
Tennessee, Alabama, and Mississippi. The average price for
1913 was $1.96, and for 1914 it was $2.08 (range $1.55 to
$3.00).
Table 33 (p. 38) shows “Averages for the United States
of prices paid to producers of farm products.” On Oct. 15 the
price paid for “Beans, soy” was $1.96 in 1913 and $2.08 in
1914.
Table 1 (p. 2) is titled “Yield per acre, production,
quality, and farm price of principal crops: Total for the
United States.” It includes hemp but not soy beans. Hemp
production in 1913 was 5.647 million lb.
Note: This table seems to indicate that soybeans were
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cultivated in each of these states.
1013. Skinner, John H.; King, Franklin G. 1914. Cattle
feeding. X. Winter steer feeding, 1913-14. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 178. p. 341-84.
Nov. See p. 344, 368-73. [2 ref]
• Summary: Part IV is titled “Ground soybeans vs.
cottonseed meal as supplement to rations for fattening steers”
(p. 368-73). Summary: “13. Cattle fed ground soybeans in
addition to corn, oat straw and corn silage maintained very
eager appetites for three months but thereafter had very poor
appetites, while cattle fed cottonseed meal maintained eager
appetites for six months.
“14. Ground soybeans had a laxative effect on the cattle.
“15. Cattle fed ground soybeans as supplement did not
gain as rapidly during the last three months as others fed
cottonseed meal.
“16. Cattle fed ground soybeans produced grains
produced gains at a cost of $10.94 per hundred pounds as
compared with $10.24 per hundred pounds when cattle were
fed cottonseed meal.
“17. The cattle fed ground soybeans were valued 10
cents per hundred pounds less than those fed cottonseed
meal.
“18. The profit per steer including pork was $11.22
from cattle fed ground soybeans and $14.40 from those
fed cottonseed meal.” Address: 1. B.S., Chief in Animal
Husbandry; 2. B.S., Associate in Animal Husbandry. Both:
Lafayette, Indiana.
1014. Morse, W.J. 1914. Re: Package of soy flour and recipe
for making muffins. Letter to Mr. C.O. Cromer, Associate
in Crops, Purdue University, Lafayette, Indiana, Dec. 2. 2 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: “I am taking pleasure in sending you to-day a
package of soy bean flour made by the Bureau of Chemistry
of this Department. You will no doubt recall that during my
visit at La Fayette this season we had a talk regarding the
uses of the soy bean as a food. At that time I promised to
send you a sample of the flour that you might test it.
“Enclosed is a recipe for making muffins from this flour.
The flour may also be used in making griddle cakes and
bread, if three-fourths soy bean flour and one-fourth wheat
flour are used.
“I would appreciate it if you would write me regarding
your opinion of products made from the flour.”
Note: Cromer wrote Morse on 24 Feb. 1915 that he
used the soy bean meal [flour] at Christmas to make some
“soybean muffins.” He found them to be “most delicious,”
especially topped with maple syrup. His mother thought that
the “receipt” [recipe] needed a little more milk.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1015. Morse, W.J. 1914. Re: Soy beans in North Carolina.
Letter (memorandum) to Prof. C.V. Piper, Forage Crop
Investigations, Bureau of Plant Industry, Washington, DC,
Dec. 4. 3 p. Typed, with signature on USDA letterhead.
• Summary: “Dear Professor Piper:... During my trip to the
soy bean district of eastern North Carolina this past fall, I
learned that the Southern Cotton Oil Mill, of Elizabeth City,
North Carolina, conducted experiments in the fall of 1913
with soy beans as an oil proposition. I was not able to learn
further than that the experiment was successful. No doubt by
getting in touch with the mill at Elizabeth City, Mr. Dillon
could obtain complete information on the experiment.
Note: This is the earliest document seen (June 2003)
that describes experimental crushing of soybeans in North
Carolina or on the East Coast of the USA.
“The soy bean section of eastern North Carolina
includes Tyrrell, Hyde, Beaufort, and Currituck Counties.
More beans are grown in Hyde County than perhaps all of
the others. On inquiring from growers and buyers, the 1914
crop was placed at from 100,000 to 185,000 bushels in Hyde
County alone. The acreage devoted to soy beans on farms
ranges from about 10 to 50 acres, though in a few cases
the planter had over 150 acres. The yields average about
25 bushels to the acre, though some obtain as high as 35
bushels. The price ranges from $1.00 to $1.40 per bushel.
It is quite likely that the beans will be higher this winter, as
many of the farmers, knowing of the cotton situation, look
forward to better prices than before. Seedsmen have been
able to contract for $.80 to $1.00 per bushel. If the oil mill
people desire to take up the matter with the farmer I think
they will find no trouble in getting contracts for growing
an immense acreage of beans. Inquiry brought out that the
farmers are quite willing to increase their acreage of soy
beans and grow them under contract at a reasonable price.
“The soy bean can be grown throughout the Cotton Belt.
If the farmer can be brought to realize the possibilities and
value of the crop not only as a cash crop, but the value to his
land, the oil mills will not lack for a cotton-seed substitute.
In my opinion, the matter of obtaining sufficient beans for a
profitable industry may be brought about by methods used by
canning factories; that is, placing contracts with farmers for a
sufficient acreage.
“The paint companies who have been experimenting
with soy oil for the past few years would be glad, no
doubt, to cooperate with the oil mills and perhaps the soap
manufacturers would be interested in the soy oil industry.”
Note: This is the earliest English-language document
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seen from the USA (Sept. 2006) that contains the term “soy
oil.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1016. Gilbert, W.W. 1914. Cotton wilt and root-knot.
Farmers’ Bulletin (USDA) No. 625. 21 p. Dec. 12. See p.
8-9.
• Summary: The
section titled
“Important facts
about root-knot”
(p. 8+) states:
“Root-knot of
cotton and other
crops is caused by
minute eelworms,
or nematodes,
which bore into
the roots and live
there. The irritation
of their presence results in the formation of
irregular swellings, or galls, varying in size
from tiny enlargements on the small roots
to knots an inch or more in diameter on the
large ones. The male worms are too small
to be seen with the naked eye (fig. 10),
but the females (fig. 11) when full of eggs
assume a spherical shape and may often be distinguished in
freshly broken roots as glistening pearly bodies half the size
of a small pinhead.” Also discusses how root-knot is spread,
sandy soils most subject to root-knot, and root-knot attacks
many farm crops.
The soy bean is one of many hosts for “eelworms” or
“nematode gallworms” (Heterodera radicicola) which cause
root-knot.
One small illustration (fig. 10, line drawing) shows
“The adult male of Heterodera radicicola, or nematode
gallworm.”
Another (fig. 11) shows the “female of the nematode
gallworm,” magnified 85 diameters, with 6 parts labeled.
A color photo (taken many years later) shows a
root-knot nematode entering plant root tissue. Address:
Pathologist, Office of Cotton & Truck Disease & Sugar-Plant
Investigations, USDA.

1017. Farmers’ Bulletin (USDA). 1914. The agricultural
outlook. No. 645. 45 p. Dec. 31. See p. 41, 43.
• Summary: Table 36 (p. 41) lists “Prices paid to producers
of farm products, by States.” The prices paid per bushel of
soy beans, during the years 1913 and 1914, are given for
the following states: Rhode Island (1914 only), New York,
New Jersey, Pennsylvania, Delaware, Virginia, West Virginia
(1914 only; $2.92), North Carolina, South Carolina, Georgia,
Florida, Ohio, Indiana, Illinois, Wisconsin, Minnesota,
Missouri, North Dakota (1914 only), Nebraska, Kentucky,
Tennessee, Alabama, Mississippi, Louisiana, Texas, and
Oklahoma.
Note: This table seems to indicate that soybeans were
cultivated in each of these states. If that is true, this would be
the earliest document seen (April 2016) concerning soybeans
in North Dakota, or the cultivation of soybeans in North
Dakota. In 1914 soybean producers in North Dakota were
paid $2.25 per bushel for soybeans.
Table 38 (p. 43) shows the average price paid to
producers of various farm products in the United States on
three different dates during the five years from 1910 to 1914.
For soy beans: The average price paid on Nov. 15 was $1.57
in 1913, and $2.15 in 1914. The average price paid on Dec.
15 was $1.72 in 1913. The average price paid on Oct. 15 was
$1.96 in 1913 and $2.08 in 1914.
1018. Garner, W.W.; Allard, H.A.; Foubert, C.L. 1914. Oil
content of seeds as affected by the nutrition of the plant. J. of
Agricultural Research 3(3):227-49. Dec. [9 ref]

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 419
• Summary: “Summary: Experiments with soy beans have
shown that, except for the period immediately following
blooming and that directly preceding final maturity, there
is a fairly uniform increase in oil content, both relative and
absolute, throughout the development of the seed, and no
evidence was found that there is a critical period of very
intense oil formation at any stage of seed development.”
“Some varieties of soy beans show a marked tendency to
shorten the time required for reaching maturity when planted
late in the season, but no correlation was found between the
date of planning and the size of the seed or oil content. These
properties appear to be influenced more by the character than
by the length of the growing period.
“Different varieties of soy beans grow under the same
conditions showed marked differences in oil content and
very great differences in size of the seed.”
Tables show: (3) Oil content of soy beans as affected
by partial defoliation. (4) Oil content of soy beans as
affected by partial removal of very young seed pods. (5)
Oil content of soy beans of large and small size from
the same plant (Ogemaw, Hansen, Buckshot; grown in
Pullman, Washington; Amherst, Massachusetts; Wooster,
Ohio; Statesville, North Carolina; La Fayette, Indiana;
and Kingston, Rhode Island). (6) Oil content of soy
beans planted at intervals of two weeks in 1911 (S.P.I.
No. 21755, Haberlandt, Buckshot, Medium Yellow). (7)
Varietal differences in the oil content of soy beans grown at
Arlington Experimental Farm, Virginia, in 1907, 1908, 1910
(Shanghai, Eda, Yosho, Amherst, etc.). (9) Oil content of
soy beans grown under different environmental conditions
(Hansen, Buckshot, Guelph, Ogemaw; also grown at
Auburn, Alabama). Address: 1. Physiologist in Charge; 2.
Asst. Physiologist; 3. Scientific Assistant. All: Tobacco and
Plant-Nutrition Investigations, Bureau of Plant Industry
[Washington, DC].
1019. Lipman, Jacob G.; Blair, A.W.; McLean, H.C.;
Wilkins, L.K. 1914. Factors influencing the protein content
of soy beans. New Jersey Agricultural Experiment Station,
Bulletin No. 282. 14 p. Dec.
• Summary: “During the summer of 1914 a number of pot
experiments were conducted to determine the influence
of different factors, as for example, fertilizer treatment,
thickness of planting, time of harvesting, etc., on the protein
content of soy beans...” The following 13 varieties were
tested (notes on growth and ripening of each are given): Ito
San, Ohio 9035, Manhattan, Guelph, Claud [black seeded;
spelled “Claude” once on p. 10], Ebony, Wilson, Swan,
Medium Yellow, Edna [black seeded], Hollybrook, Tarheel /
Tar Heel [black seeded], and Mammoth Yellow.
Concerning Ohio 9035 (p. 11): It is a “seed producer,
originated at the Ohio Experiment Station. It is an erect
bushy plant about 28 inches high, having medium coarse
branches and large leaves. It requires about 130 days for

maturity; the leaves are not well retained. It has large brown
seed, not much inclined to shatter.”
Concerning Claud (p. 12): “The Claud is readily
recognized by its tall (forty inches), fine vines–tending to
be twining at the tips, and its small leaves. It matures in
about 130 days. The seeds are small and black, resembling
the Wilson and Ebony but slightly smaller. There is no
shattering; the yield of seed is medium; leaves are well
retained. Perhaps no variety is more suitable for hay than
Claud.”
Concerning Edna (p. 12): “Its characteristics are: a
bushy growth (twenty-six inches), medium fine branches,
lateness in maturing–150 days is required–small pods,
small black seed, and its non-shattering and leaf-retaining
habit. This is a very slow growing variety and is not
recommended.”
Concerning Tarheel (p. 12): “This is a slow growing
variety and does not ordinarily mature in New Jersey. It has a
large woody stem with coarse branches and large leaves, and
grows about 36 inches high. The seeds are jet black and very
large.” Table IV (p. 10) spells the name “Tar Heel” and gives
the composition. Table V (p. 13) spells the name “Tarheel.”
“Summary. The thickness of planting apparently did
not affect the percentage of nitrogen in the dry matter, but
for a given area, much more nitrogen was recovered in the
crop where planting was thick, than where it was thin. In
pot experiments the percentage of nitrogen in the dry matter
reached a maximum in ten to fifteen weeks from the date of
planting.
“Certain varieties, as, for example, Ebony, Medium
Yellow, Guelph and Manhattan, are far richer in nitrogen,
both forage and shelled beans, than other varieties tested.
The different fertilizing materials did not greatly influence
the percentage of nitrogen in the dry matter, but judicious
liming increased the nitrogen content of both vines and
shelled beans.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean varieties Claud, Edna, Ohio 9035, or
Tarheel / Tar Heel. Address: 1. Ph.D. Director of the Station,
Soil Chemist and Bacteriologist, New Brunswick, New
Jersey.
1020. Shedd, O.M. 1914. The relation of sulfur to soil
fertility. Kentucky Agricultural Experiment Station, Bulletin
No. 188. p. 593-630. Dec. See p. 602-07. [16 ref]
• Summary: On a soil containing 600 lb of sulfur and 3,400
lb of phosphorus per acre, the author obtained significant
gains in the growth of soybeans with applications of sulfur,
ammonium sulfate, pyrite, and ferrous sulfate, and smaller
gains with calcium, potassium, barium, magnesium,
aluminum, and sodium sulfates. The best results were
obtained with elemental sulfur. Pyrite and ferrous sulfate
were applied at rates furnishing 6 lb of sulfur per acre. The
sulfur content of the soybeans which had responded to sulfur
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fertilization was in all cases higher than that of the beans that
had not been fertilized with sulfur.
Note: This is the earliest English-language document
seen (Oct. 1999) that uses the term “ammonium sulfate” (as
a fertilizer) in connection with soybeans. Address: Chemist.
1021. National Weather and Crop Bulletin (The) (USDA).
1914-1921. Serial/periodical. Washington, DC: USDA
Weather Bureau. Frequency: Weekly, April to Oct.; monthly
for the remaining months.
• Summary: Preceding title: National Weather Bulletin.
Combined with the Market Reporter and the Monthly Crop
Reporter to form Weather, Crops, and Markets (weekly, with
monthly supplement).
Tracks corn, cotton, small grains, truck crops,
miscellaneous crops, meadows, pastures, stock, and fruit. We
can find no mention of soy. Address: Washington, DC.
1022. Cook, Alfred S. 1914. Report of Dairy Husbandman.
New Jersey State Agricultural Experiment Station, Annual
Report 34:291-365. For the year 1913. See p. 293-303, 31016.
• Summary: In the section titled “Feeding experiment”
(p. 293-316), in the subsection on “Soy bean meal vs.
cotton seed meal” (p. 293+), the “soy bean meal” is ground
whole soybeans, containing 14.5% fat. This was an early
experiment to “determine the feeding value of Soy Bean
meal as compared with Cotton Seed meal” for dairy cows.
The price of soy bean meal was given as $50.00 per ton or
$1.50 per bushel.
Summary of the experiment: “The Soy Bean ration
produced 27.7 pounds more butterfat than the Cotton Seed
ration, which was an increase of .038 per cent... The average
weight per cow on Soy Bean was 960, and 966 on Cotton
Seed, which is an increase of only .0062 per cent. At prices
figured, Soy Bean ration cost 16.05, or 0.82 per cent. more
than the Cotton Seed ration.” Address: Dairy Husbandman
[New Brunswick, New Jersey].
1023. Halsted, Byron D.; Owen, E.J.; Groth, B.H.A.;
Groth, M.; Pleasants, M.T. 1914. Report of the Botanical
Department. New Jersey State Agricultural Experiment
Station, Annual Report 34:535-629. For the year 1913. See p.
537, 598-603, 608-11.
• Summary: “Nearly four acres assigned to the Department
at the College Farm have been occupied with the subjects
under the projects of heredity and of environment. Eleven
crops were studied in New Jersey. Soybeans, which were
planted in the spring or summer of 1913, are also discussed
in the following sections of the report: “A study of very
limited shade for seedlings in the open” (p. 598-600). Ito
San (early), Wilson (medium), and Mammoth Yellow (late
maturing) soy beans were planted under cages and in the
open. After the seeds had broken ground (the end of the

third day) there was a daily harvest of one row from each
section. Ito San was found to have the shortest hypocotyls,
and Mammoth the longest. “It was further observed that the
lengths of the hypocotyls under the cages were in all cases
longer at the first harvest than those in the open. The length
of the first internode was longest with Ito San (early) and
shortest with Mammoth (late), and was always longest in
plants grown under cages.
“A study of varietal influence upon the length of
hypocotyl and first internode–greenhouse tests” (p. 600-02).
A table (p. 601) shows the results from the 3 varieties.
“A study of the influence of pod position of seeds upon
length of hypocotyl and vigor” (p. 602-06). Pods were first
divided into four-seeded, three-seeded, two-seeded, and
one-seeded. Four-seeded pods were then cut with scissors,
dividing the seeds into basal (nearest the stem), first middle,
second middle, and tip, etc. A table (p. 603) shows the
complex results for Ito San soy beans.
“A study in selection with ‘Wilson’ soy beans” (p. 60911). A full-page table (p. 610) shows observations upon
the Wilson variety: General length in inches, amount of
branching, color of stem, color of pod, longevity, and general
characteristics. A photo (Plate XIII, facing p. 611) shows
sample pods and seeds from 40 Wilson soybean plants in
field tests. Address: 1. Sc.D., Botanist; 2. M.Sc., Asst. in
Botany. All: New Brunswick, New Jersey.
1024. Illinois Agricultural Experiment Station, Annual
Report. 1914. Principal lines of work. 27:1-13. For the year
ending June 30, 1914. See p. 10-11.
• Summary: The section titled “Agronomy” states (p. 1011): “Among the crop production experiments there is being
continued the testing of varieties of our more important field
crops–corn, oats, wheat, potatoes, and soybeans.”
“In view of the growing interest in soybeans in Illinois, a
special investigation of this plant was taken up last year with
particular reference to the variability in its composition and
with the idea, thru selection of adapting it to certain possible
industrial uses.” Address: Urbana, Illinois.
1025. Leach, Albert E.; Winton, Andrew L. 1914. Food
inspection and analysis: For the use of public analysts, health
officers, sanitary chemists, and food economists. Revised and
enlarged by Andrew L. Winton. 3rd ed. New York, NY: John
Wiley & Sons; London: Chapman & Hall, Ltd. xix + 1001 p.
Plus 40 unnumbered plates at end. See p. 358. Illust. Index.
25 cm. 1st ed. 1904. [ soy ref]
• Summary: This 1914 3rd ed. is very similar to the 1909
and 1911 2nd eds. Almost all information is on the same
pages up to p. 758; thus soy is on pages 357-58. However
about 50 pages of additional, unrelated information have
been added near the end.
A.E. Leach lived 1864-1910. Andrew L. Winton lived
1864-1946. Address: 1. S.B., Late Chief of the Denver Food
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and Drug Inspection Lab., Bureau of Chemistry, USDA; Late
Chief Analyst of the Massachusetts State Board of Health;
2. Chemist in Charge of Food Investigations, Bureau of
Chemistry, USDA.
1026. Lewis, Harry R.; Clark, Alexis L. 1914. Report of
the Poultry Husbandman. New Jersey State Agricultural
Experiment Station, Annual Report 34:209-90. For the year
ending Oct. 31, 1913. See p. 241-43.
• Summary: The section titled “Soy beans as green forage”
(p. 241-42) states that soybeans (Ito San variety) were
used with good results as a green forage for chickens. This
variety was found to be “well adapted to the soil and climatic
conditions in New Jersey... they produce a continuous
supply of succulent green food from the middle of August
until frost in the fall, which was in this case November
3d...” The soy beans produced a liberal amount of shade
for the growing chickens. In addition, they “improved the
soil by increasing its store of nitrogen, also by improving
its physical condition, which in turn will make possible the
growing of increased amounts of other crops.” Since the “soy
bean pods were not eaten by the birds, it may be possible by
disking and rolling to reseed in the spring, utilizing thereby
the seeds produced in the previous season. The results of the
observations warrant the recommendation that soy beans
should be more generally used as a green succulent crop for
poultry, both on the range and in the poultry yards, especially
when double yarding is used. They should be planted in
rows and cultivated until they reach a height of about ten
inches.” Photos show: (1) Great mass of leaf growth on
soybean plants on Nov. 2 before a night frost destroyed them
and rendered them useless as green food. (2) Same area on
Nov. 7 after frosted leaves had mostly fallen. Note the pods
attached to the upright stalks. (3) Cockerel range on soy bean
forage. Address: 1. Poultry Husbandman; 2. Asst. Poultry
Husbandman. Both: New Brunswick, New Jersey.
1027. Lipman, Jacob G.; Blair, A.W.; McLean, H.C.; Merrill,
L.F. 1914. Report of the Soil Chemist and Bacteriologist.
New Jersey State Agricultural Experiment Station, Annual
Report 34:419-86. For the year ending Oct. 31, 1913. See p.
472-73.
• Summary: In Part III, titled “Continuous growing of wheat
and rye–1913,” page 472 states that in 1913, soy beans
were used in 1913 instead of cow peas in trials were wheat
was followed by a green manure plus minerals. Table V,
titled “Wheat and rye, with and without legumes” (p. 473)
shows that when wheat or rye are followed by soy beans,
“the yields of grain are just about twice as great from the
legume plots as they are from the plots which did not grow
a legume.” The legume, used as a green manure, adds “to
the soil enough humus and nitrogen to more than double the
yield.” Two photos show a man standing in a field on which
continuous wheat was grown, with and without a legume.

Address: 1. Ph.D., Director of the Station, New Brunswick,
New Jersey.
1028. Minkler, Frederick C. 1914. Report of the Animal
Husbandman. New Jersey State Agricultural Experiment
Station, Annual Report 34:179-207. For the year ending Oct.
31, 1913. See p. 199.
• Summary: The section titled “Soy bean hay” (p. 199)
states: “An endeavor was made to determine the feeding
value of soy bean straw for growing pigs and brood sows,
and it was found that unless the material was steamed it
was not palatable, and the pigs would not eat the material in
quantities large enough to reduce materially the cost of the
ration.
“Where soy bean straw was used in the ration of
growing or fattening pigs, it was found to be too bulky and
satisfying, and thus caused slow growth and gains. For aged
sows or breeding males it may be safely used to advantage,
and solves the problem often encountered of keeping
the animals from taking on flesh or excessive weight;
furthermore, it materially reduces the cost of maintenance.”
Address: B.S.A., Animal Husbandman [New Brunswick,
New Jersey].
1029. New Mexico Agricultural Experiment Station, Annual
Report. 1914. Agronomy. 24:54-56. For the year 1912-13.
• Summary: “The soil moisture work is being continued
under the same plan, being varied only in the selection of
crop upon which the study is made. During the present year
the crop has been soy beans. Considerable difficulty has been
experienced in harvesting this crop, since it has ripened very
unevenly, the plants containing both green and over ripe pods
at the time of harvest.” Address: Las Cruces, New Mexico.
1030. Owen, Irving L.; Boughner, William H.; Meyers,
Theodore B. 1914. Report of the Department of Farm Crops.
New Jersey State Agricultural Experiment Station, Annual
Report 34:389-417. For the year ending Oct. 31, 1913. See p.
401-405.
• Summary: In the table titled “Daily time report” (p. 392),
harvesting and hauling soy beans takes up most of the time.
In the sections titled “Rye straw and soy beans” (p. 40102) and “Soy beans for seed” (p. 403-05), figures are given
in each section on the value of crop, yield, total cost, total
profit, and average profit per acre at the Experiment Station
and College Farm. On 20 June 1913, 26 acres of soy beans
were planted for seed, using Ito San, Wilson, and Swan
varieties. From 13 acres were harvested 152 bushels of seed
at $2.00/bu and 12 tons of bean straw at $10.00/ton. The
average profit per acre of growing soybeans was $16.67.
Address: 1. Farm manager; 2-3. Foremen [New Brunswick,
New Jersey].
1031. Sherman, Henry Clapp. 1914. Food products. New
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York, NY: The Macmillan Co. viii + 594 p. Illust. Index. 19
cm.
• Summary: Written shortly before World War I by one of
America’s leading nutritionists, this an important basic text.
Chapter 9, titled “Vegetables, fruits, and nuts” also contains
extensive information about legumes. The section on
“Digestibility” of legumes (p. 312-14) cites two experiments
concerning the soy bean. In the first, Oshima (1905, USDA
Office of Experiment Stations, Bulletin No. 159) found that
a preparation consisting mainly of soy bean protein had a
digestibility of 96%. In the second, Mendel and Fine (1911,
J. of Biological Chemistry, vol. 10, p. 435-38) fed a man
with a simple mixed diet in which 90% of the protein was in
the form of a “commercial soy-bean meal [probably flour],
which betrayed no cellular structure under the microscope.”
The coefficient of digestibility of the protein was 85.3
compared with 87.9 and 88.0 for mixed diets in which the
protein came primarily from eat and eggs.
In the same chapter, in the section titled “Place of nuts
in the diet” (p. 345), a footnote states: “To speak of nuts
as ‘meat substitute’ is natural under present conditions
and reflects the prominence which has been given to meat
and the casual way in which nuts have been regarded for
some generations. Looking at the matter in evolutionary
perspective it might be more logical to speak of meats as ‘nut
substitute’ instead.”
A major theme of this book and this chapter is the
“balance of acids and bases” or of “acid-forming and baseforming elements.” In this chapter, in the section titled “The
place of fruits and vegetables in the diet” he discusses (p.
355) the importance of this concept. “The balance of acids
and bases per 100-Calorie portion of all common food
articles is shown in a table at the back of this book [p. 56175]... In the writer’s opinion it is distinctly preferable that the
balance fall on the basic side. If an excess of acid-forming
elements be permitted, it would seem that the excess should
not exceed 25 units (the equivalent of 25 cc. of normal
acid) per man per day... Since meat and eggs show a distinct
excess of acid-forming elements, while in vegetables and
fruits the base-forming elements predominate, it follows that
the greater the amount of meat, fish, and eggs eaten the more
important it is that fruits and vegetables be used liberally.”
In the 15-page table referred to above, the last column shows
the “balance of acid-forming and base-forming elements
contained in the 100-calorie portion.” This subject as also
discussed on pages 20, 139, and 204. Soy is not mentioned.
In the long chapter on edible fats and oils (p. 366-96),
soybean oil is not mentioned. However oils from peanut,
sesame seed, poppyseed, coconut, rapeseed, sunflower, and
maize are among the “other edible oils” discussed.
Another long chapter titled “Food adjuncts” (p. 44877; the German word is Genussmittel) includes: Salt,
spices, flavoring extracts, tea, coffee, and cocoa, alcoholic
beverages, and vinegar.

Also discusses: Almonds (p. 334, 338, 562). Lard
substitutes (p. 387-88). Oleomargarine (p. 378-82). Peanuts,
peanut butter, and peanut oil (p. 221, 329, 340, 345, 571).
Sesame oil (p. 11, 386, 590). Vegetable fats as butter
substitutes (p. 382-83). Vitamines [vitamins] (p. 22, 75, 199,
267, 356). Address: Prof. of Food Chemistry, Columbia
Univ. [New York City].
1032. Stone, Wm. McD. 1914. Soybeans and corn: A
treatise on the most valuable of the farm crops of Ohio. Also
practical suggestions for the improvement of soils through
scientific use of lime and legumes. Alliance, Ohio: The
Review Press. 52 p. See p. 1-18. Illust. 23 cm.
• Summary: Contents: A square deal (the motto for doing
business). Northern Ohio Acclimated Seeds (the company,
located about 40 miles south of Lake Erie, has been growing
soybean seed here for several years and corn for about 30
years). Introduction (Two key subjects which will receive
much more attention in the future are “a cheap source of
protein for live stock and a cheap source of nitrogen for the
soil. Solve these two problems and the problem of reducing
the high cost of living is also solved.” Soybeans represent
the solution). The soybean and protein problem. Soybeans
for ensilage: Inoculation, methods of planting soybeansilage fields (uses the word “soys” repeatedly to refer to
soybeans). Soybeans for hay. The soybean and nitrogen
problem. Growing a crop of soys. Soybean varieties (“that
we grow and sell”): The Medium Green or Guelph soy. The
Mammoth Yellow soy. Stone’s Roosevelt soy (“This variety
of soys we introduced to the seed trade in 1912 as a good all
around general purpose grain grower.” Yields 27-35 bushels/
acre. Small seeded.) Black Beauty soy (“In 1933 it gave
us a yield of about 33 bushels per acre in our test plot and
ripened earlier than Ito San,...”). The Peking soy (small, flat,
black seeded; the plants grow very tall). The Ohio 7455 soy
(a pedigreed strain of Medium Early Brown bred by Prof.
C.G. Williams of Ohio Agric. Exp. Station, Wooster, Ohio.
Another good pedigreed strain is Ohio 7403). Address:
Soybean and Corn Specialist, Atwater, Portage County, Ohio.
1033. Street, John Phillips. 1914. Diabetic foods.
Connecticut Agricultural Experiment Station, Annual Report
37:1-95. For the year ending Oct. 31, 1913. See p. 20-21,
30-33, 38, 45, 47-48, 56, 75-77. Part I. Eighteenth Report on
Food Products and Sixth Report on Drug Products, 1913.
• Summary: Page 11: “What is a ‘diabetic’ food? Formerly
an almost complete absence, or at least a very marked
reduction, of carbohydrates was considered an essential
characteristic of a true ‘diabetic’ food. A table of 12 different
classes of diabetic foods shows that, of the 542 commercial
products, “Beads, biscuits, cakes, etc.” 150, and “Flours and
meals” 109 were the top two classes.
In Table I, titled “Analyses of diabetic foods” (p.
18-39), the many commercial products are grouped into
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classes, starting with “Flours and meals.” For each product
is given: Year of analysis, name of manufacturer and brand,
no. of pieces, net weight of package, cost per package, cost
per pound, nutritional composition (water, ash, protein
{Nx6.25}, fiber, nitrogen-free extract, fat {ether extract},
starch, weight supplying same amount of carbohydrates as
10 gms. of wheat bread, calculated calories per 100 gms.).
The summary (p. 75-77) groups the main commercial
products into six groups based on their carbohydrate content.
The first group contains less than 5% carbohydrates and
the 6th group contains 25 to 35% carbohydrates. “The soy
bean flours contained from 23 to 26 per cent. carbohydrates”
and “cost from 30 to 65 cents per pound.” Brands include:
“Health Food Co., New York, Protosoy Soy Flour, Jireh
Diabetic Food Co. (NY), Soja Bean Flour, Health Food
Protosoy Diabetic Wafers (21.2% carbohydrates) and
Protosoy Soy Flour (24.5%), Cereo Soy Bean Gruel Flour
(23.7%), Metcalf’s Soja Bean Meal (25.0%), Jireh Soja
Bean Meal (25.8%; sometimes also named Jireh Diatetic
[sic, Dietetic] Soja Bean Flour). Platschek (Karlsbad)
Sojabohnenmehl (49%).”
Note. This is the earliest English-language document
seen (Nov. 2013) that contains the term Soja Bean Flour
(regardless of capitalization).
The Health Food Co., New York, made the following
products: Flours and meals: Almond meal (analyzed 1906,
1913), C B X Cold Blast Flour, 25% protein (1911), Glutosac
Gluten Flour (1906, 1909, 1911, 1913), Pronireu (Gluten
Griddle Cake Flour; 1913), Protosac Gluten Flour (1906,
1913), Protosoy Soy Flour (1913), Pure Washed Gluten
Flour (1906, 1913). Soft breads–Protosac Bread (1906).
Hard breads and bakery products: Alpha Best Diabetic Wafer
(1913), Diabetic Biscuit (1906 & 1913), Gluten Nuggets
(1913), Glutona (1906), Glutosac Butter Wafers (1906),
Glutosac Rusks (1906), Glutosac Wafers, Plain (1906),
Glutosac Zwieback (1906), No. 1 Proto Puffs (1906 & 1913),
No. 2 Proto Puffs (1911 & 1913), Protosac Rusks (1906),
Protosoy Diabetic Wafers (1913), Salvia Sticks (1906).
Breakfast Foods–Manana (1913). Miscellaneous products–
Kaffeebrod (1913).
Peanut butter was made or sold by the following (p.
36-37): Atlantic Peanut Refinery, Philadelphia (1899), J.W.
Beardsley’s Sons, New York, Acme Red Brand (1913),
Beach Nut Packaging Co., Canajoharie, NY (1913), A.C.
Blenner & Co. New Haven, Connecticut (Distributor; 1913),
D.W. Brooke (Newark, NJ; 1913), Dillon & Douglass,
New Haven, CT, Perfection (Distributor), H.J. Heinz Co.,
Pittsburgh, Pennsylvania (1913), The Kellogg Food Co.,
Battle Creek, Michigan (1913), Francis H. Leggett & Co.,
New York, Premier (1913), MacLaren Imperial Cheese Co.,
Detroit, Michigan, Eagle (1913), Nut Products Co., New
Haven, CT, Peanolia (1913), Peanolia Food Co., New Haven,
CT, Peanolia (1899), S.S. Pierce Co., Boston, MA, Acharis
Brand (1914).

Almond paste [Almond butter] was made by: Chapman,
Chicago (1902-03), Henry Heide, New York (1902-03),
Spencer, New York (1902-03).
Many gluten-based foods are also discussed and
analyzed in a table including Kellogg’s Protose (3.6%
carbohydrates), Barker’s Gluten Food “A” (4.1%), Kellogg’s
80% Gluten Biscuits (4.4%), Bischof’s Gluten Flour (5.0%),
Barker’s Gluten Food “B” (5.9%), Barker’s Gluten Food
“C” (7.7%), Kellogg’s 80% Gluten (1912) (7.8%), Plasmon
Cocoa 9.3% (Made by Plasmon Co., London, analyzed
1903), Metcalf’s Vegetable Gluten (1913) (9.8%), Kellogg’s
Pure Gluten Biscuit (1906) (10.2%), Kellogg’s Potato Gluten
Biscuit (1906, 1909) (11.9%, including fiber), Ferguson
Gluten Bread (33.6%), Gum Gluten Breakfast Food (34.2%).
Many peanut-based foods are also discussed and
analyzed including Rademann’s Erdnuss-Brot [Peanut
Bread 19.7%, p. 26, 77]. Frank & Co. (Bockenheim)
Erdnuss-Kakes [Peanut Cakes, p. 28, 56]. Rademann’s
Erdnuss-Biskuits [Peanut Biscuits, p. 34]. Peanut butter:
Manufacturers (with date of analysis in parentheses) are:
Atlantic Peanut Refinery, Philadelphia, Pennsylvania (1899).
J.W. Beardsley’s Sons, New York (Acme Red Brand, 1913).
Beech-Nut Packing Co., Canajoharie, New York (1913).
A.C. Blenner & Co., New Haven, [Connecticut] (Distributed
by D.W. Brooke, Newark, New Jersey, 1913). Dillon &
Douglass, New Haven (Perfection brand; Distributed by H.J.
Heinz Co., Pittsburgh, Pennsylvania, 1913). The Kellogg
Food Co., Battle Creek, Michigan (2 samples, 1913).
Francis H. Leggett & Co., New York (Premier brand, 1913).
MacLaren Imperial Cheese Co., Detroit, Michigan (Eagle
brand, 1913). Nut Products Co., New Haven (Penolia, 1913).
Penolia Food Co., New Haven (Penolia, 1899). S.S. Pierce
Co., Boston, Massachusetts (Acharis brand, 1913). Note the
two brands that were on the market by 1899.
A host of products contain “almond” in the name,
including Kellogg’s Almond Butter (8.2% carbohydrates),
Callard’s almond shortbreads (21%), and Fritz’s Mandelbrot
(23%), Almond-form wafers with chocolate (from Fromm
& Co., Dresden), Charasse Gluten Exquis Biscuits aux
Amandes.
Other nut preparations (p. 38): The Kellogg Food Co.,
Battle Creek–Nut Bromose (Meltose [a malt preparation] and
nuts, 1913), Nut Butter (Sanitas, 1906), Nut Meal (1906),
Nuttolene (6.3%, 1906). Nashville Sanitarium-Food Co.,
Nashville, Tennessee–Nut Butter, Nutcysa, and Nutfoda
(13.0% 6.3%, and 6.8%; Analyzed in 1913).
A section titled “Nut, Nuts Pastes, etc.” (p. 62-64) notes:
“Samples of peanut butter showed considerable uniformity;
the carbohydrates ranged from 12 to 20, with 3.2 to 6.5 per
cent. starch. Most of the peanut butters we have examined
would seem to be useful additions to the diabetic’s diet.”
The manufacturer of Kellogg’s Malted Nuts claims that
it “supplies the place of cow’s milk as a liquid food. Its
composition is similar to that of milk.” The author thinks
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this statement is misleading, but he notes that “Kellogg’s
Nut Butter closely resembles peanut butter in composition,
and has its same advantages as a diabetic food... Kellogg’s
Nut Meal is a peanut meal containing only 12 per cent.
carbohydrates. Kellogg’s Nuttolene and Protose likewise
contained only 6 and 4 per cent. carbohydrates, respectively.”
Webster’s Dictionary defines “aleurone” (a word first
used in about 1869) as “protein matter in the form of minute
granules or grains occurring in seeds in endosperm or in a
special peripheral layer.” Many German products have the
same root: Gerike’s Aleuronat (3.1% carbohydrates, p. 76). F.
Guenther, from Frankfurt, makes Aleuronat-Kakes (p. 56). R.
Hundhausen, from Hamm, makes Aleuronatzweiback (high
or low gluten) and Aleuronat Biskuits and Kakes (biscuits
and cakes, p. 57, 30), or pure (4.0% carbohydrates, p. 76).
Kirche, from Duesseldorf, makes Aleuronat-Kakes (p. 32).
Other well-known products. Protein preparations:
Plasmon Co., London, makes Plasmon. Troponwerke,
Mülheim, makes Tropon (p. 24). Address: Chemist of the
Station, New Haven, Connecticut.
1034. Wilson, Archie Dell; Warburton, Clyde William. 1914.
Field crops. 3rd ed. St. Paul, Minnesota: Webb Publishing
Co. 544 p. Illust. Index. 20 cm.
• Summary: This books is designed for use as a text book.
In Part III–Forage crops, in Chapter 20 titled “Miscellaneous
legumes” is a section on “The soy bean” (p. 397-400). Its
contents: Origin and description. Importance. Growing the
crop. Harvesting. Uses of the plant. An illustration (p. 398)
shows a soy bean plant, including the nodules on the roots.
Also contains chapters or sections on flax, alfalfa,
cowpeas, and peanuts. Address: 1. Superintendent of
Institutes and Agricultural Extension, College of Agriculture,
Univ. of Minnesota; 2. Agronomist, Bureau of Plant Industry,
USDA. Both: St. Paul, Minnesota.
1035. Wing Seed Co. 1915. Wing’s seed book: Grower’s of
the best field, garden and flower seeds (Mail order catalog).
Mechanicsburg, Ohio. 97 p. Jan. 1. Illust. Index. 25 cm.
• Summary: Joseph E. Wing was a soybean pioneer and this
catalog contains a fairly long section on the “Soy bean” (p.
15-19, plus photos on p. 20-21) with the following contents:
Introduction. Soys in corn (for silage or hogging off): Time
of planting and cultivation, inoculation (“We can furnish
Nitragin artificial inoculation for Soys at $2.00 per acre;
five acres for $9.00”). Harvesting for grain (Wing finds the
McCormick self-rake to be the ideal machine). Making soy
bean hay.
Varieties: Wing’s Mikado (“A splendid variety, a little
better adapted to grain than hay.” Yields: 37 bu/acre record
in test plot, 30 bu/acre under favorable conditions), Wing’s
Mongol (Secured in 1908, “very similar to Wing’s Mikado, a
remarkably heavy yielder of grain”), Wing’s Sable (“Secured
by us in 1908 and considerably improved by us since that

time”), Wing’s Extra Select Sable, Jet (“Has a test plot
record of 32 bushels/acre”), Wilson (“in some ways excels
all our others as a forage bean. On very rich soil we have
seen it grow eight feet tall”), Ito San (“An old standard
variety, one of the first and best sorts grown in the United
States. Especially adapted to latitude 41½ degrees, or north
of that. A heavy yielder of grain, should make 20 bushels
per acre”), Mammoth (“will rarely mature seed north of
the Ohio River”), Ohio No. 9035 (“Originated by the Ohio
Experiment Station, and by our tests the best bean they
have put out”), Medium Green (“We list variety, not that
we consider it equal to many of our other sorts, but because
there is a demand for it”).
At the end of the section on “Inoculation” we read (p.
17): “We can furnish Nitragin artificial inoculation for Soys
at $2.00 per acre; five acres for $9.00.
“Soil for inoculating Soy Beans may be obtained
from A.A. Parsons, Plainfield, Indiana, at a cost of 75
cents per 100 lbs. The Farmers’ Exchange of Schellburg,
Pennsylvania, also has it for sale.”
Index of field seeds (p. 34). Index of field seeds,
miscellaneous, vegetables, flower seeds, and plants and bulbs
(inside rear cover).
At the bottom of the cover is written: “Pioneer alfalfa
growers in Ohio.” The introduction to the soy bean section
begins: “If you will carefully study the statistics in our
table of analyses [p. 26-27, 32], you will see why this crop
deserves to take such prominence. It will be seen that the
beans have a higher protein content than oil meal, that the
hay from them has a higher protein content than Alfalfa.
Note also the splendid amount of fat in the grain. Add to this
the fact that with the new varieties it is easily possible to
secure two or three tons of dry hay per acre; that from twenty
to thirty bushels of seed per acre are frequently reported; that
the plant is a legume and adds fertility to the soil fully as
rapidly as the clovers or other legumes; that it will grow on
soil too poor or acid for the easy success of Alfalfa; and you
have a splendid combination, certainly qualities that are hard
to excel with any of our cultivated crops.
“We know of no plant having a wider or more useful
range of possibilities than the Soy Bean.”
“We believe that we are the largest retailers of Soy
Beans in the United States. Possibly we retail as many as
all the rest of the dealers put together. We believe, also,
that we are spending more money to test varieties of these
beans to ascertain which are the good ones, and to perfect
them, by plant row breeding and selection, than any other
firm in the United States. We think that we can see decided
improvements in our varieties from the breeding work which
we have done with them” (p. 18).
“Special advice: Our Mr. Joseph E. Wing has spent the
greater part of his life in traveling, studying soils and plants
under almost all conditions, not only in every state of the
union, but in foreign countries as well. He is familiar with
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the work that is done at nearly all Experiment Stations as
well as that which has been done in Washington [DC],...” (p.
32). The page titled “Price list of books” (p. 33) describes
three books written by Joseph E. Wing: Alfalfa in America,
Meadows and Pastures, and In Foreign Fields.
A half-page ad states “Inoculate with Nitragin” (p.
32). “The first to appreciate the wonderful possibilities of
legume bacteria were Doctors Nobbe and Hiltner, of the
Royal Agricultural College, of Munich, Germany. For years
they experimented and finally succeeded in breeding in their
laboratory, strong, healthy, vigorous nitrogen-gathering
germs. Realizing that their wonderful discovery meant a
world benefit only when the practical farmer could make use
of it, Nobbe and Hiltner evolved a way of packing the germs
in a medium that insured successful delivery to the farmer–
the germs absolutely guaranteed to be as strong, healthy and
vigorous as when they left the laboratory.
“This process is called the Nobbe-Hiltner Process;
the produce is called ‘Nitragin,’ the trademark name that
distinguishes the original Nobbe-Hiltner Pure Culture from
imitations all over the world.”
“’Nitragin’ Pure Culture has been used in Germany
for 17 years. Last year it was used on more than a million
acres. This year you should use it on your Clover, Alfalfa,
Cow Peas, Soy Beans, Vetch, Field Beans, Garden Peas and
Beans–in fact on all legumes.
“Remember, each legume requires its own particular
kind of bacteria. A special strain of ‘Nitragin’ Pure Culture
is prepared for each legume. In ordering to be sure to name
crop desired.” The inserted price list has 3 categories of
Soys, each sold in amounts of 1 lb, 10 lb, 60 lb (1 bushel),
100 lb, 5 bushels, or 10 bushels. The price of 1 bushel is
$3.25 for Extra Select Sable or Wilson, $2.65 for Mammoth,
and $2.75 for all other varieties.
Tables show: (1) Draft on soil of various plants when
tops are harvested and entirely removed, plus estimated
yield. Four entries are given for soy beans–Inoculated and
not inoculated, cut for hay or for grain. The draft (amount
removed) and value of the draft is given for nitrogen
and phosphoric acid (p. 26). (2) Effect on soil of various
leguminous crops when entire tops are returned to it (p. 27).
(3) Protein production of various leguminous plants (p. 27).
(4) Analyses of American feeding stuffs. Photos show mature
uprooted plants: Soy bean–Wing’s Mikado. Ito San: Fully
ripe and ready to harvest. Wing’s Mikado, with many pods.
Wing’s Sable. Jet. “Field of Wing’s Extra Select Sables. The
tall plants which the children are holding are Wing’s Royal
[a synonym for Peking], a forage variety growing six feet
tall, which will be ready to market in 1916.” Field of Ohio
9035 soys; the come up to the shoulders of two young girls
standing in the field (p. 20). Address: Mechanicsburg, Ohio.
1036. Morse, W.J. 1915. Soy beans in the cotton belt. Special
(USDA Office of the Secretary) 6 p. Jan. 12 [No. 21]. Later

issued on 10 March 1917 under the same title, but slightly
revised and expanded, as USDA Cooperative Extension
Work in Agriculture and Home Economics, States Relations
Service No. A 85. S.R.S. Doct. 43. Ext. S.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans
for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human
food. Soy-bean oil and cake.
“The soy bean, also called the soja bean and the
Manchurian bean, is an erect, rather hairy, leguminous plant,
resembling somewhat the common field or navy bean... It
will succeed in the United States wherever corn or cotton are
cultivated. It is especially adapted to the cotton belt...
“The use of commercial fertilizers is recommended
where sandy soil predominates or the soil is of low fertility.
Where fertilizers are used, good results have been obtained
by using a dressing of stable manure of 200 to 300 pounds
of acid phosphate and 100 pounds of muriate of potash...
Lime has been found almost invariable to increase the yield...
Inoculation may be almost certainly secured by applying soil
from an old soy-bean field...
“Varieties: At the present time about 15 varieties of soy
beans are handled commercially by seedsmen, the important
of which are Mammoth (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Ito San (early), Guelph (medium), Barchet (late), Ebony
(medium late), Peking (medium late), and Wilson (medium
late). All of these varieties, with the exception of Barchet,
are suitable for hay and seed production. The Barchet is
especially adapted for hay and green manure in the Gulf
States. For seed production alone the Mammoth, Hollybrook,
and Haberlandt are to be recommended, while the Wilson,
Peking, and Ebony are better adapted for hay” (p. 4).
“Soy beans for seed: Thus far soy beans have been a
very profitable crop when grown for seed, but the industry
has been developed mainly in a few in sections, such as
eastern North Carolina... For feeding to animals the seed
is ground and used with some less concentrated feed.
Experiments comparing soy-bean meal and cottonseed meal
indicate that soy-bean meal is superior to cottonseed meal
both for milk and butter production” (p. 5).
“Value for human food (p. 6): Although soy beans
have attracted attention from time to time in the U.S., thus
far they have been but little used. The beans contain but a
trace of starch and they are highly recommended as a food
for persons suffering from diabetes. The numerous ways in
which the soy bean can be prepared as human food should
encourage its use.
“The green bean when three-fourths to full grown has
been found to compare favorably with the butter or Lima
bean. The dried beans are used like the field or navy bean in
baking or in soups. When prepared in either of these ways
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the beans require somewhat longer soaking and cooking.
The soy bean has been sold in this country to some extent
as a coffee bean. When roasted and prepared it makes an
excellent substitute for coffee.
“Soy-bean meal or flour may be used as a constituent of
biscuits, muffins, and bread; in fact, in any recipe where corn
meal is used. In the various preparations three-fourths soy
flour or meal and one-fourth wheat flour are recommended.”
Note 1. Subsequent publications by Morse show that onefourth soy flour or meal and three-fourths wheat flour are
recommended”
“The oil is utilized to a great extent in Europe and the
United States for culinary purposes, as a paint oil, in soap
manufacture, and in many other industries” (p. 6).
Note 2. This is the earliest document seen (June 2009)
in which William Morse refers to what are now called green
vegetable soybeans; he uses the term “green bean” and
compares them with the “butter or Lima bean.” This is also
the earliest document seen (June 2009) in which William
Morse refers to “soy-bean flour,” or to the use of roasted soy
beans as a coffee substitute.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soy-bean meal” to
refer to ground, defatted soybeans. Address: Scientific Asst.,
Forage-Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
1037. Morse, William J. 1915. Soy bean (Soja max). USDA
Bureau of Plant Industry, Forage Crop Investigations,
[Office Circulars] No. 19. Jan. 13. 4 p.
• Summary: “The soy bean, called also soja bean,
Manchurian bean, and stock pea (eastern North Carolina),
is an erect, rather hairy, leguminous plant. It is grown
extensively in China and Japan, principally as human
food, but also for forage and as green manure. Within the
past few years the crop has become of special importance
because of the large importations of beans, oil, and cake
from Manchuria to Europe and America. The soy bean has
a wide adaptation as to soil and climatic conditions, the
northern limit being that of corn and the southern limit that
of cotton. Rabbits are exceedingly fond of the young plants
and sometimes cause serious injury where the plat [sic]
is small, especially in semiarid regions. Although the soy
bean is decidedly drought resistant, it is able to withstand a
greater amount of moisture than corn or cowpeas. The soy
bean is a valuable crop in many ways and has many points of
superiority over the cowpea. As a forage it has higher value,
the seed is easily harvested, and the seed is weevil proof.
One of its most common uses is for hay, which is comparable
to alfalfa and red clover in feeding value. The average yield
of hay is about 2 tons to the acre. The soy bean is valuable
as pasture for all kinds of stock, but especially profitable
with hogs and sheep. As a soiling crop the soy bean is of
value, yielding from 5 to 10 tons of green forage to the acre.

Satisfactory results have been obtained by mixing soy beans
and corn as ensilage, using three parts of corn to one part
of soy beans. It is better to grow the two crops in separate
fields and mix them in cutting. The soy bean is an excellent
green-manure crop, greatly increasing the supply of humus
and nitrogen in the soil. Excellent results have been obtained
in feeding the grain as meal to dairy cows, substituting it for
cottonseed meal or oil meal in the dairy ration. It is also a
very profitable crop to grow for seed, as the supply seldom
equals the demand. Under ordinary conditions the best
varieties yield from 20 to 30 bushels of seed to the acre. On
account of its erect growth and uniform maturity the soy
bean is easily harvested by machinery. As a food the soy
bean may be used as a green vegetable, the dried beans used
in baking or in soups, and, when roasted, as a substitute for
coffee. Soy-bean flour or meal may be used as a constituent
of muffins, bread, or, in fact, in any dish where corn meal
is used. In addition to their forage and food value soy beans
contain a valuable vegetable oil utilized in various industries.
“Inoculation: Soy beans when well inoculated add
much nitrogen to the soil. Natural inoculation occurs quite
generally throughout the Southern States, the proper bacteria
seeming to be widely distributed. In localities where this
crop has not been previously grown, however, it is advisable
to inoculate. The inoculation of a new field may be most
certainly secured by applying soil from an old soy-bean field,
using about 300 pounds of soil to the acre or dusting the seed
with some of the soil.
“Culture: Soy beans succeed best on a thoroughly
prepared seed bed. If the soil is low in fertility, an application
of 300 pounds of acid phosphate and 100 pounds of muriate
of potash to the acre or a dressing of stable manure will
give the best results. As a rule, soy beans should be planted
about the same time as corn. For seed production, planting
in rows 30 to 48 inches apart is the best method, while for
hay, soiling, or green manure a broadcasted or drilled crop
furnishes a better quality of forage. Planted in rows, from 20
to 30 pounds of seed to the acre have been found satisfactory,
and if broadcasted or drilled, from 60 to 90 pounds to the
acre. An ordinary grain drill may be used in planting. By
covering the feed cups not in use, different widths of rows
can be adjusted. The cotton planter or corn planter can also
be used to advantage. For small areas the ordinary grain drill
does well. The planting should be shallow, not exceeding 2
inches in depth.
“Harvesting: The matter of harvesting depends primarily
on the use to be made of the crop. For hay, soy beans may be
cut at any time from the setting of the seed until the leaves
begin to turn yellow. The crop is best fitted for hay when
the pods are well formed. When grown for grain alone, the
cutting may be delayed in the case of most varieties until
nearly all of the leaves have fallen. The harvesting can be
done best by a mower with a bunching attachment or by a
self-rake reaper. The early varieties can be harvested with
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a bean harvester to advantage. The later and taller growing
varieties can be satisfactorily harvested with a self-binder.
If only a small area is grown, the plants may be cut with
a sickle, or pulled, tied in bundles, and flailed out when
thoroughly dry. In thrashing, the ordinary grain separator
does very satisfactory work if run at moderate speed and
some of the concaves are removed. Special thrashers for soy
beans and cowpeas are now in the market and do excellent
work.
“Varieties: At the present time there are about fifteen
varieties of soy beans handled commercially by seedsmen.
More than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. Several of these have proved very promising in
various sections of the country and are now either on the
market or ready for distribution. The varieties are largely
distinguished by the color and size of seed, though they
differ in maturity, habit of growth, etc. Variety is a matter
of prime importance with the soy bean. Soy-bean seed
should be selected with the idea of getting a variety suitable
to the locality where it is to be grown, not growing the
early varieties in the South nor the late ones in the North.
Following are brief notes on the more important varieties:
“Mammoth (seeds, straw yellow).–This is the standard
commercial late variety, more extensively grown at the
present time than any other. The Mammoth yields well and is
satisfactory for both grain and forage. It can not be expected
to mature north of Tennessee and Virginia.
“Hollybrook (seeds, straw yellow).–A variety about
two weeks earlier than the Mammoth, which can therefore
be grown farther north. The seeds and plants are very nearly
identical with those of the Mammoth. The Hollybrook is not
especially desirable for hay, but is a good grain producer.
“Ito San (seeds, straw yellow).–This variety is also
called Yellow, Dwarf Yellow, Early Yellow, Medium Yellow,
and Early White. It will mature in about 100 days and can
be grown well in the Northern States. The Ito San is very
satisfactory for forage and also produces a good yield of
grain.
“Guelph (seeds, green).–This variety is also known as
Medium Green, Medium Early Green, and Large Medium
Green. It is about two weeks later than the Ito San. The
Guelph is grown to a considerable extent in the Northern
States. It is esteemed for its forage, and although it gives a
good yield of grain it shatters badly before all of the seed is
mature.
“Haberlandt (seeds, straw yellow).–This variety is about
a week later than the Guelph. The Haberlandt is one of the
most satisfactory varieties for grain production, but is not
especially desirable for hay.
“Medium Yellow (seeds. straw yellow).–This variety,
sometimes sold as Ito San and Hollybrook, appears identical
with the Mongol and the Roosevelt. It matures about the
same time as the Guelph and is satisfactory both for hay and

seed production.
“Wilson (seeds, black).–This variety matures about the
same time as the Haberlandt. It gives a good grain yield, but
is most satisfactory for hay.
“Peking (seeds, black).–This variety has small, flat seeds
and matures in about 120 days. The Peking not only gives a
good yield of grain, but is most excellent for hay.
“Tokio (seeds, olive yellow).–This variety is about a
week earlier than the Mammoth. The Tokio has rather a
stocky growth for forage, but gives a heavy grain production.
“Manchu (seeds, straw yellow).–An early variety
obtained from northern Manchuria, maturing a few days
earlier than the Ito San. The Manchu gives an excellent
production of forage and seed, excelling the Ito San in both
respects. Excellent results have been obtained with this
variety in the Northern States.
“Black Eyebrow (seeds, black and yellow).–An early
variety obtained from Manchuria, maturing about the same
as the Manchu. The Black Eyebrow is very satisfactory for
both hay and seed production. It is most suitable as a grain
variety for the Northern States.
“Barchet (seeds. brown).–This variety requires rather
a long season, maturing about 10 days later than the
Mammoth. The Barchet makes a good growth, has fine
stems, and is especially desirable for hay and green manure
in the Gulf States.” Address: Scientific Assistant, Bureau of
Plant Industry, USDA.
1038. Wildermuth, V.L. 1915. Three-cornered alfalfa hopper.
J. of Agricultural Research 3(4):343-62. Jan. 15. See p. 346.
[11 ref]
• Summary: Discusses Agriope transversa, Erythraeus,
Spissistilus festinus [Stichtocephala festina]. Concerning the
alfalfa hopper, page 346 states: “Mr. T. Scott Wilson took
specimens feeding on soy bean (Glycine hispida) at Sacaton,
Arizona...”
Note: Talk with Dr. Colin Kaltenbach, Vice Dean
and Director of the University of Arizona Agricultural
Experiment Station. 1996. May 28. Sacaton is an Indian
reservation in Arizona, and one of the hotter parts of the
state. Address: Entomological Asst., Cereal and Forage
Insect Investigations, Bureau of Entomology, USDA.
1039. Piper, C.V. 1915. Re: Send soy bean varieties to Mr.
N.E. Winters in Texas. Letter to W.J. Morse, [USDA], Jan.
19. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Will you kindly send seed
at once to Mr. N.E. Winters in Texas, Experiment Station,
Angleton, Texas, as follows:
“Mammoth, Barchet, and Biloxi soy beans, each
sufficient for two 1/10 acre plots in rows. Send full
instructions for planting and have the seed of the Biloxi
variety forwarded to Professor Tracy [Biloxi, Mississippi]. A
copy of your letter to Mr. Winters should be sent to Director
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Youngblood, College Station, Texas. Very truly yours,...”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Biloxi.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge,
[Bureau of Plant Industry, USDA, Washington, DC].
1040. Morse, W.J. 1915. Re: Send Biloxi soy bean varieties
to Mr. N.E. Winters in Texas. Letter to Prof. S.M. Tracy,
Biloxi, Mississippi, Jan. 23. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Tracy: In a recent memorandum,
Professor Piper advised that I write you to have two pounds
of Biloxi soy bean sent to Mr. N.E. Winters, Experiment
Station, Angleton, Texas. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1041. USDA Bureau of Plant Industry, Inventory. 1915.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from October 1 to
December 31, 1912. Nos. 34340 to 34727. No. 33. 60 p. Jan.
23.
• Summary: 34516. Amygdalus davidiana (Carr.) B. S. and
Z. Peach.
“(Prunus davidiana Franch.)
“From Tientsin, China. Presented by Dr. Yamei Kin.
Received at the Plant Introduction Field Station, Chico, Cal.,
November 9, 1912.
“’Shan t’ao, the mountain wild peach. These seeds came
from the Governmental Experimental Farm in Pao Ting
Fu and vicinity. They must be planted in the autumn and
allowed to be split by the frost so that they will germinate
readily in the spring.’ (Kin.).”
Soy bean introductions: Soja max (L.) Piper. (Glycine
hispida Moench.)
Note: This is the earliest document seen (Aug. 2011) in
which the scientific name of the soybean is given as “Soja
max (L.) Piper.” This indicates that the name “Soja max
(L.)” was first given by Dr. Charles V. Piper of the USDA.
This name continued to be used in this publication and by the
USDA Bureau of Plant Introduction until at least June 1940
(Inventory No. 126, p. 18).

“34643-34654. From Kioto [Kyoto], Japan. Presented
by Miss E.R. Scidmore, Seoul, Chosen (Korea). Received
November 29, 1912. Quoted notes by Miss Scidmore:
“34645. The soy bean has been listed in previous
inventories as Glycine hispida Moench. Mr. C.V. Piper has
recently shown (Journ. Amer. Soc. Agron., vol. 6, p. 75-84,
1914) that the earliest name given by Linnæus to this plant
was Phaseolus max, that the generic name should be Soja,
and that the correct name is therefore Soja max (L.) Piper.
“’Kuro [meaning “black” in Japanese]. Used for making
sweet paste, but more usually boiled with a pinch of salt and
a pinch of sugar added when the water is poured off or shoyu
poured on and kept hot until saturated. Served as a relish
or accompaniment to each meal and always found in lunch
boxes sold at railway stations.’
“34654. ‘Shiroi daiozu [daizu] [meaning “white
soybean” in Japanese]. Used for making tofu or bean curd.’
“34700/34702. From Shantung Province, China. Grown
by Dr. William R. Faries, Coachella, Cal. [California].
Received December 17, 1912. Quoted notes by Dr. Faries:
“34702. ‘The yellow bean with the hairy pods (soya)
I sent to the department in December, 1894, I think, from
Pacific Grove, California, as ‘Manchuria beans,’ and they
were sent to Maine station. This would result in failure, I
think. They did not do well in Orange County, California, but
grow well here. They are fine for green shelled beans.’”
Note 2. This is the earliest English-language document
seen (June 2009) that uses the term “green shelled beans”
to refer to shelled green vegetable soybeans. Address:
Washington, DC.
1042. Hopkins, Cyril G.; Sachs, Ward H. 1915. Radium as a
fertilizer. Illinois Agricultural Experiment Station, Bulletin
No. 177. p. 389-400. Jan.
• Summary: “With the discovery of radio-activity by
Becquerel in 1896, and of radium itself by M. and Mme.
Curie in 1898, science revealed a property of matter and a
source of energy hitherto unknown; and the facts already
established, the predictions or claims made, and the general
interest in the subject seemed to justify an investigation
under field conditions of the possible value of radium as a
fertilizer, or of radio-activity as a crop stimulant.”
Field experiments were conducted with soybeans and
corn in which radium fertilizer was used at rates furnishing
0.01, 0.1, and 1 mg per acre. The soybeans followed the corn
on the same land without additional application of radium
fertilizer. Conclusion: Radium has no effect on crop yields
during either the first or second season. Address: 1. Chief in
Agronomy and Chemistry; 2. Associate in Chemistry.
1043. Hutchison, C.B.; Douglass, T.R. 1915. Experiments
with farm crops in southwest Missouri. Missouri Agricultural
Experiment Station, Bulletin No. 123. p. 161-85. Jan. See p.
175-77.
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• Summary: “The Missouri Agricultural Experiment Station
in 1909 began a series of experiments in Jasper County to
study the adaptations of different varieties of principal farm
crops in Southwest Missouri.”
In the section titled “Cowpea and Soybean Experiments”
we read (p. 177): “Soybeans. The soybean is a comparatively
new crop in Southwest Missouri. In habit of growth and
method of cultivation it is very much like the cowpea. It
differs particularly in being more stocky in appearance and in
producing much more seed, and is therefore better suited for
pasturing, especially with hogs. Where drilled solid with a
grain drill at the rate of four or five pecks to the acre it makes
a very good hay but a more common method of seeding is
to drill in rows, 30 to 32 inches apart and cultivate. Where
planted in this way about two pecks of seed to the acre are
required. They are cut either with the mower and made into
hay or a self-binder may be used and the beans fed in the
bundle or threshed.
“Among the leading varieties of soybeans to be
recommended for southwest Missouri are: Medium Early
Yellow (or Mongol), Austin, Morse, Peking (or Sable),
and Mammoth Yellow. The latter is a later maturing
variety seldom maturing seed in this locality and is to be
recommended only for hay.”
Note: The “staff” pages shows that J.C. Hackleman,
A.M., works at this station in Farm Crops. Address: 1.
M.S.A., Farm Crops, Columbia, Missouri.
1044. Jenkins, E.H.; Hayes, H.K. 1915. Field tests of soy
beans, 1914. Connecticut Agricultural Experiment Station,
Bulletin No. 185. 17 p. Jan.
• Summary: Contents: Uses of soy beans: Catch crop,
nitrogen-gathering green manure crop in orchards, seed crop,
silage crop, for hay, as a forage and pasture for hogs. Tests
made in 1914. Yield of fresh forage. Yield of dry matter.
Yield of food ingredients. Period of growth. The seed. The
seed yield. Feeding value. Resistance to frost and time of
planting. When to plant. How to plant. Varieties to plant.
Page 3 states: “The field work connected with these
tests was planned and carried out by Mr. H.K. Hayes and his
assistant, Mr. Hubbell. The chemical analyses were made
under the direction of the chief chemist, Mr. J.P. Street. The
results have been prepared for publication by the director
[E.H. Jenkins].”
The soy bean is a valuable catch crop, which can be
planted if winter grain, fall or spring sown clover, or grass
seed fails. It is an excellent nitrogen-gathering green manure
crop in orchards. As a seed crop it is sometimes profitable,
depending on the state of the market.
Varieties to plant. Hollybrook is recommended. A
summary of a single year’s observations of 19 varieties
tested, all of which on the 28th and 29th of May, begins:
“The earliest varieties–Manhattan, Medium Yellow, Quebec
[two varieties] and Ito San bloomed in from 55 to 60 days

and could be cut for soiling. Their average yield when the
foliage was mature was 2.35 tons of dry matter.”
Tables show: (1) “Analyses of soy bean forage grown
at Mt. Carmel field, 1914” (p. 6-7). It lists 18 varieties in
ascending order of days to maturity: Quebec No. 92 (104
days), Quebec No. 537 (110 days; both “selections from
Professor [Leonard S.] Klinck, Macdonald College, Quebec.
Quebec 537 looks like an early maturing strain of Ito San”),
Medium Yellow, Ito San (2 entries), Kentucky, Manhattan,
Ebony, Medium Green, Mongol, Mikado, Peking, O’Kute
[Okute], Wilson, Arlington, Hollybrook, Swan, Morse,
Cloud.
(2) “Average yield of crops named in pounds per acre”
(p. 10). The crops are soy beans, fodder corn, and alfalfa.
III. “Composition and yield of soy bean seed, grown at Mt.
Carmel field, 1914” (p. 12, for 14 varieties. Includes weight
of 100 seeds, and seed color. The variety Mongol has olive
green seeds (p. 13). The highest yield was from Medium
Green, 32.5 bushels/acre at 12% moisture). IV. “Composition
and digestible nutrients of soy beans, cotton seed meal and
linseed meal” (p. 14). A photo (front cover) shows a soy bean
plant with roots. Address: 1. Ph.D., Director of the Station
and Treasurer, New Haven, Connecticut.
1045. Farmers’ Bulletin (USDA). 1915. The agricultural
outlook. No. 651. 29 p. Feb. 6. See p. 23, 27.
• Summary: Table 16 (p. 23) lists “Prices paid to producers
of farm products, by States.” The prices paid per bushel of
soy beans, during the years 1913 and 1914, are given for
the following states: Connecticut, New York, Pennsylvania,
Delaware, Virginia, West Virginia, North Carolina,
South Carolina, Georgia, Florida, Ohio, Indiana, Illinois,
Minnesota, Missouri, North Dakota, Nebraska, Kansas,
Kentucky, Tennessee, Alabama, and Arkansas. The average
price for 1913 was $1.72, and for 1914 it was $2.24 (range
$1.00 to $2.65).
Table 20 (p. 27) lists “Averages for the United States of
prices paid to producers of farm products” for the years 1910
to 1914. Soy bean prices are given only for the years 1913
and 1914, suggesting that they were not compiled before
1913. For each year, the price is given on three dates. For soy
beans in 1914, the prices were: Jan. 15 = $1.96, Nov. 15 =
$2.15, and Dec. 15 = $2.24.
1046. W.W.R. 1915. Soybeans to improve land (Letter to the
editor). Breeder’s Gazette 67(7):359. Feb. 18.
• Summary: “What of soybeans as a soil-building crop?
What amount per acre should be sown and at what time
of the season. Does this crop make a profitable pasture for
hogs? At what time should they be turned on it?
A.T. Wiancko of the Indiana Experiment Station
answers: “When properly inoculated with its nitrogengathering bacteria the soybean is one of the best legumes
for building up the fertility of run-down land. It is a rapid
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grower and will make a large amount of highly nitrogenous
organic matter for plowing under in a short time. When used
as a full season crop the ground should be prepared as for
corn and the seed sown soon after the best time for planting
corn, using about 25 to 30 pounds of seed drilled in rows 3
feet apart for cultivation. Or if the land is mellow and free
from weed seed the crop may be satisfactorily drilled solid
with the grain drill a the rate of about a bushel to the acre.”
Address: Cayuga, Indiana.
1047. Kelley, W.P. 1915. Ammonification and nitrification
in Hawaiian soils. Hawaii Agricultural Experiment Station,
Bulletin No. 37. 52 p. Feb. 25. See p. 40-41, 43-46, 49, 51.
• Summary: “Introduction: The importance of bacteria in
soils has become generally recognized. In contrast to the
extreme chemical view formerly held it is now believed
that the biological activities going on in soils are of more
fundamental importance, and that as a result of bacterial
action the minerals become more soluble and chemical
transformations are brought about in the organic and
inorganic constituents.
“Soils, therefore, are no longer looked upon as dead
reservoirs of plant food, but, on the contrary, as teeming
with organized life. Various chemical substances, the degree
of porosity, the moisture content, and other factors, all
exert important influence on the activity of soil organisms.
For these reasons the application of fertilizers, tillage,
crop rotation, etc., directly affect the soil organisms, and
therefore, indirectly, the chemical changes. But the real seat
of bacterial action is the organic matter, and it is this part of
the soil that undergoes the greatest change as a result of their
action.”
“Soy bean cake meal,... the residue left after expressing
the oil from the soy bean,...” is mentioned in several sections
of the report. “Effect of calcium and magnesium carbonates
on the ammonification of dried blood and soy bean cake” (p.
40-41). “Effects of natural limestones on ammonification”
(p. 42-43). “Effects of calcium and magnesium carbonates
on nitrification” (p. 43-45). “Nitrification in manganiferous
soils” (p. 45-46). “Effects of calcareous and dolmitic
limestones on nitrification” (p. 46). Soy bean cake is
mentioned in 5 different tables.
“Discussion: From the experiments above recorded, it
has been shown that calcium carbonate produced only slight
stimulation of the ammonification of dried blood and soy
bean cake meal in most of the soils studied. Magnesium
carbonate, on the other hand, caused considerable stimulation
in the amnionification of dried blood in a majority of the
soils, while in a number of instances the effects on the
ammonification of soy bean cake meal were negligible.”
It is probable,... that compounds of unequal solubility
and of different action on the nitrifying bacteria were
formed. If so, the differences observed in the nitrification of
dried blood and soy-bean cake in one and the same soil were

probably due, in part at least, to causes of this nature, since
the nonnitrogenous constituents of these materials differ
greatly. The dried blood contained a very small nitrogen-free
extract, while the soy bean cake meal contained more than
30 per cent.”
Conclusions:... (13) Calcium carbonate produced
considerable stimulation in the ammonification of dried
blood and soy bean cake meal in certain soils; in others,
only slight effects. Magnesium carbonate, on the other hand,
produced marked stimulation in a number of instances.
In two soils only, magnesium carbonate was toxic to
ammonification. Dolomitic and calcareous limestones
produced effects similar to those produced by calcium
carbonate.
“(15) Nitrification was found to be equally as active in
the manganiferous and titaniferous soils as in the other soils
studied, but magnesium carbonate was especially toxic in
these soils, and was more toxic to the nitrification of soy
bean cake meal than of dried blood.”
“(19) The experiments recorded in this bulletin
emphasize the importance of maintaining the best aeration
possible. This can not be done profitably without the
rotation of crops, including green manuring... By increasing
the humus content aeration will be increased, drainage
facilitated, and bacterial action stimulated. Thus, the plant
food will become more available, deeper rooting of crops
be encouraged, and their ability to withstand the effects of
drought be greatly increased. No system of soil management
in Hawaii can be judicious or permanent without the rotation
of crops and the maintenance of humus.” Address: Chemist.
1048. Cooper, Thomas P. 1915. Plant breeding. North
Dakota Agricultural Experiment Station, Annual Report to
the Governor of North Dakota (Fargo) 25:10. Feb.
• Summary: In the section titled “Plant Breeding” (p. 10),
the 3rd paragraph states: “Work with soy beans is continued.
This plant is being selected for earliness and for oil yield.
The foundation stock is of Japanese and Manchurian origin.
The strains now produced on the Station plots show much
earlier maturity than do the varieties commonly secured on
the market. The work has advanced far enough to indicate
that this crop has possibilities in this region.”
Note 1. This is the earliest document seen (April
2016) that clearly shows soybeans in North Dakota, or the
cultivation of soybeans in North Dakota. The source of these
soybeans was Manchuria.
Note 2. Talk with Kathie Richardson, Agricultural
Sciences Librarian, North Dakota State University, Fargo.
2006. Feb. 6. She has looked very carefully for mention of
soy bean cultivation in the 24th annual report of this serial
and cannot find any. Nor can she find an earlier reference in
many other documents she has examined. Address: Director,
North Dakota Agric. Exp. Station (Fargo).
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1049. Johnson, O.R.; Foard, W.E. 1915. The cost of
production on Missouri farms. Missouri Agricultural
Experiment Station, Bulletin No. 125. p. 285-316. Feb. See
p. 302-09.
• Summary: The section titled “The cost of producing
farm crops” includes figures and discussion on the labor
requirements (man hours and horse hours) per acre and the
cost per acre of producing soybeans, and the profit per hour
man labor. It costs $13.53 to produce an acre of soybeans.
If the yield is 1.5 to 2 tons (of forage) grown on 28 acres,
the profit per hour of man labor is $0.258. This is lower than
corn ($0.379, if the yield is over 30 bushels/acre), clover
($0.294), and cowpeas ($0.266), but higher than wheat,
oats, and corn (if the yield is less than 30 bu/acre). Address:
Columbia.
1050. Meyer, Frank N. 1915. Re: Using soy beans in Paris.
In: Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled
by Bureau of Plant Introduction, USDA. 2444 p. See p.
2016. Letter of 1 March 1915 from Peking, China, to David
Fairchild of USDA.
• Summary: “Then I am enclosing a hand-bill about the
soy bean, as being distributed in Paris. Not only that it is of
interest as regards a very useful vegetable, but it also shows
how the French are trying to make the public acquainted with
a newly introduced food product.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
1051. Breeder’s Gazette. 1915. Cottonseed meal for lambs–
Soybean culture (Letter to the editor). 67(9):453-54. March
4.
• Summary: An anonymous subscriber asks: “... What is the
best way to plant soybeans for seed, how are they threshed,
what do they usually yield on good corn land, and what is the
feeding value of the ground beans.”
F.G. King of the Indiana Experiment Station begins his
answer with a long quotation from Prof. Wiancko. Then:
“As a feed for cattle ground soybeans have been found by
trials at this station to be of approximately the same value as
cottonseedmeal when fed for about three months. After three
months cattle tend to lose their appetites for beans. The beans
are also very laxative. As a feed for hogs trials here have
shown soybeans to be of approximately the same feeding
value as linseed oilmeal. Hogs, like cattle, tend to become
tired of the beans. These trials indicate that ground soybeans
are of about the same value as feeds that can be purchased at
a cost of $28 to $36 per ton.” Address: Bourbon, Indiana.
1052. J.W.K. 1915. Soybeans and corn (Letter to the editor).
Breeder’s Gazette 67(9):483. March 4.
• Summary: “Of soybeans and cowpeas, which crop is the
more profitable? How are they planted with corn and how
much seed is required?”

O.M. Allyn of the Illinois Experiment Station answers:
“Soybeans or cowpeas have been grown in corn to a very
limited extent in Illinois for three purposes: a catch crop,
drilled or broadcasted at or before the last cultivation; in
rows with corn for silage purposes; and in rows with corn for
hogging down.
“The practice of seeding soybeans or cowpeas in corn
has not given satisfactory results under Illinois conditions.”
Address: Liberty Center, Ohio.
1053. Farmers’ Bulletin (USDA). 1915. The agricultural
outlook. No. 665. 28 p. March 20. See p. 24, 27.
• Summary: Table 12 (p. 24) lists “Prices paid to producers
of farm products, by States.” The prices paid per bushel
of soy beans, during the years 1914 and 1915, are given
for the following states: Pennsylvania, Delaware, Virginia,
West Virginia, North Carolina, South Carolina, Georgia,
Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota,
Missouri, Nebraska, Kansas, Kentucky, Tennessee, Alabama,
Mississippi, Louisiana, Texas, Oklahoma, and Arkansas. The
average price for 1914 was $1.80, and for 1915 it was $2.26
(range $1.75 to $3.50).
Table 13 (p. 27) lists “Averages for the United States of
prices paid to producers of farm products” for the years 1911
to 1915. Soy bean prices are given only for the years 1914
and 1915. For each year, the price is given on two dates. For
soy beans in 1915, the prices were: Jan. 15 = $2.35, and Feb.
15 = $2.26.
1054. Whiting, Albert L. 1915. A biochemical study of
nitrogen in certain legumes. Illinois Agricultural Experiment
Station, Bulletin No. 179. p. 467-542. March. Based on his
1912 PhD thesis of the same title. [20 ref]
• Summary: Sodium nitrate is the world’s most important
form of inorganic nitrogen, yet it is in limited supply. The
most abundant source of nitrogen is in the air. The author
then gives a history of research on nitrogen fixation. As
early as 1687 Malphighi observed nodules on the roots
of legumes. In 1853 the modern conception of the nodule
as a normal growth on the legume plant was established
by L.C. Treviranus. In 1886 Hellriegel and his co-worker
Wilfarth “made the classical discovery that legumes obtain
atmospheric nitrogen thru the association of microörganisms
living in the nodules.” In 1887 Marshall Ward proved that
the formation of these nodules was due to external infection.
“In Germany the first attempts to grow soybeans (Glycine
hispida) in the botanical gardens resulted in failure, and
it was not until soil from the natural habitat of the plant
was imported for inoculation that soybeans were grown
successfully.* (Footnote: *Soil inoculation experiments were
instituted as early as 1887 at the Moor Culture Experiment
Station, Bremen, Germany).
Whiting studied the composition of inoculated tops,
roots and nodules of soybeans grown in nitrogen-free sand
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at various stages of growth. He reported total nitrogen,
water-soluble nitrogen, and nitrogen precipitated by
phosphotungstic acid at various stages of growth.
Conclusions: The experiments show conclusively that
the cowpea and the soybean utilize atmospheric nitrogen
thru their roots and not thru their leaves. At the time of
harvest, about 74% of the nitrogen in the plants is in the tops,
while the remained is distributed between the roots and the
nodules. Address: Associate in Soil Biology.
1055. Bessey, Ernest A.; Byars, L.P. 1915. The control of
root-knot. Farmers’ Bulletin (USDA) No. 648. 19 p. April 1.
See p. 8. [2 ref]
• Summary: In the section titled “Plants attacked by rootknot,” a table (p. 8) lists the “Soy bean” as a host for the
nematode, Heterodera radicicola. Address: 1. Collaborator;
2. Pathologist, Office of Cotton and Truck Disease and
Sugar-Plant Investigations, USDA.
1056. Kiesselbach, T.A. 1915. Soy beans and cowpeas.
Nebraska Agricultural Experiment Station, Bulletin No. 150.
31 p. Distributed April 6.
• Summary: Contents: Introduction. Habits of growth.
Adaptations and uses for Nebraska conditions. Composition
and feeding value. Yields in other states. Varieties tested
and yields at Nebraska Experiment Station. Soybeans and
cowpeas for hay. Soybeans and cowpeas for silage. Yield
compared with grain crops at Nebraska Experiment Station.
Soybeans and cowpeas as soil improvers. Place in the
rotation. Varieties and seed. Inoculation. Time, rate, and
manner of planting. Cultivation. Harvesting. Threshing and
storing. Farmers’ tests with soy beans. Summary.
“Somewhat extensive experimental tests were made at
the Nebraska Agricultural Experiment Station by Dr. T.L.
Lyon, now of Cornell University. Included in these tests were
nine varieties of soy beans for which yields were determined
during the years 1903 and 1904.
“In 1909 this Station secured seed of eight representative
varieties of soy beans from Mr. C.V. Piper of the United
States Department of Agriculture. At that time Professor E.G.
Montgomery, now of Cornell University, again took up the
testing of soy beans, which has been continued since 1911
by the writer, thus giving a continuous record of six years’
work in recent years. Cooperative tests also have been made,
during the past three years, with farmers of the State...
“Experience indicates that at the present time in
Nebraska their [soybeans’] chief value is as a protein
concentrate and as hay for cattle, hogs, and sheep, and
possibly for soil improvement. They deserve more extensive
trial as food for man.
“Indications are that cowpeas never will be a practical
crop in this state. The yield of seed is relatively very low, and
in forage production cowpeas are not superior to soy beans...
Soy beans are the most practicable of any of the annual

legumes. They are one of the most drouth resistant crops we
have...
“Nine varieties were tested in unduplicated plats, onetenth acre in size, during each of two years, 1903 and 1904.
The rows were 32 inches apart and cultivated.” They were
planted on May 30 and matured on Sept. 20, taking 112 days
to mature. The varieties tested were Early Yellow, American
Coffee Berry, Early Black, Ito San, Wisconsin Black,
Medium Early Yellow, Medium Early Brown, Medium Early
Black, Medium Green. The average yield was 16.17 bu/acre.
The highest yielders were Early Black (21.85 bu/acre) and
Wisconsin Black (20.95).
“Further testing was discontinued until 1909 when eight
varieties of soy beans representing a rather wide range of
types were secured from Mr. C.V. Piper of the Bureau of
Plant Industry, United States Department of Agriculture.
These have been tested for six years, 1909-1914, and the
data are given in detail for each year in Tables 4 to 9...” The
varieties tested were Habaro, Shingto, Chernie, Haberlandt,
Nuttall (S.P.I. No. 17,253), Cloud, Amherst, Meyer.
“Cultivation: It is recommended that the field be disked
and harrowed just prior to seeding in order to check the weed
growth as much as possible. A weeder may be run over the
ground just before the beans come up and again before the
beans are large enough to cultivate.”
“Harvesting: Soy beans and cowpeas may be harvested
with a mower or a specially made bean harvester. We have
also found it practicable to harvest soy beans for seed with a
binder. Some varieties are too short and too viny to harvest in
this manner. In case a mower is used, it is well to have a side
delivery attachment in order that the horses will not need
to tramp on the cut swath of beans. This tramping is likely
to shatter many of the beans... After curing in the windrow
for a day or two, the beans should be placed in shocks.
When thoroly [thoroughly] cured it is best to thresh them
immediately.” Note 1. This is the earliest English-language
document seen (Oct. 2010) that uses the word “viny” to
describe soybeans.
“Threshing and storing: These crops may be threshed
with an ordinary threshing machine by reducing the speed
of the cylinder and replacing all or part of the concaves by
blank concaves. The best adjustment of the thresher is by the
use of special pulleys which reduce the speed of the cylinder
without reducing that of the rest of the working parts of the
machine. Many of the seeds are still likely to be broken in
threshing, but this does not reduce their feeding value.”
“Farmers’ tests with soy beans: During the years 1912,
1913, and 1914 the Experiment Station supplied a number
of farmers with soy bean seed, together with suggestions
relative to planting, cultivating, and harvesting the crop. In
all cases the soy beans were planted in rows and cultivated.
The farmers either were supplied with both inoculated
and uninoculated seed for comparison, or were furnished
inoculating culture from the United States Department of
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Agriculture.
“Tests in 1912: In 1912 three farmers in southeastern
Nebraska tested Amherst soy beans for seed with rather
encouraging results. Their yields were respectively 18, 20,
and 20 bushels per acre. From two to three acres were grown
by each man.”
Results are also given for 1913 (from 10 farmers) and
1914 (from 19 farmers). A table (no. 18; p. 29) gives results
of a questionnaire sent to the participating farmers showing
that they liked the soybeans as a crop. The report concluded:
“The soy bean is one of those crops which look promising
and inviting but which nevertheless are not quite sufficiently
meritorious to take a place among our standard crops under
existing conditions.”
Photos show: (1) A shock of soy beans. (2) A typical soy
bean plant (p. 6). (3) Nine different varieties of soy beans (p.
14). (4) A typical field of soy beans (p. 24). (5) A field of soy
beans ready to harvest for seed (p. 27).
Note 2. This document contains the second earliest date
seen for soybeans in Nebraska, or the cultivation of soybeans
in Nebraska (1903).
Note 3. This is the earliest document seen (Jan. 1998)
that uses the word “weeder” in connection with soybean
production. Address: A.M., Experimental Agronomy,
Lincoln, Nebraska.
1057. Meyer, Frank N. 1915. Re: Mr. J.H. [Julean] Arnold.
In: Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled
by Bureau of Plant Introduction, USDA. 2444 p. See p.
2033. Letter of 12 March 1915 from Tsingtau, China, to
David Fairchild of USDA.
• Summary: “About this Mr. J.H. Arnold not being an
American consul at Tsingtau. Well, at a dinner at the
American legation here in May last year [May 1914], Mr.
A. told me he was going to be a Consul there. It seems,
however, that his appointment was cancelled and Mr. Willys
R. Peck was given his post instead. Later on Mr. Arnold was
appointed to the new post of Commercial Attache with our
Legation here, where he is now. The whole trade of Tsingtau
is upset now and many products exported before will have to
find new channels now.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
1058. Cook, I.S.; Kemp, W.B. 1915. Soy beans–An
important West Virginia crop. West Virginia Agricultural
Experiment Station, Circular No. 20. 19 p. April.
• Summary: Contents: Introduction. The soy bean plant.
Adaptation to West Virginia conditions. Methods of
utilizing soy beans: Hay, seed production, silage, pasture,
soil improvement. Soy beans in crop rotation. Varieties
(two tables are given). Recommended varieties. Cultural
directions: Preparing the seed bed, planting, inoculation,
cultivation. Harvesting: Hay, seed production, threshing.

Soy beans in mixture [mixed cultures with other crops].
Summary.
“The soy bean is perhaps the most valuable legume
that has been introduced into this country within the last
50 years... The trials that have been carried out comparing
soy beans with cowpeas indicate that the soy bean has some
points of decided superiority over the cowpea, particularly
its hay and seed value... For several years soy beans have
been grown quite extensively for hay in Monroe County
by a number of farmers, and they report splendid results in
wintering young cattle, sheep and horses on it.”
“During the past three years this Station has tested a
number of soy bean varieties and while the tests have not
been conducted for a sufficient length of time to give all
of the information desired yet some outstanding variety
differences have been noted. These are shown in the
following table.”
This table, titled “Varieties of soy beans” (p. 8) shows
for each variety: Name, registry number, days to maturity,
height in inches, habit of growth (erect, twining, reclining),
quality of vine (very coarse, coarse, medium, fine), color
of seed, color of hilum (seed scar), number of beans in 10
grams of seed (1913 and 1914). The named varieties tested
are: Ohio 7476, Hollybrook, Ohio 7420, Brown, Wilson,
Morse, Peking, Ohio 7495, Meyer, Arlington, Ohio 7406,
Guelph, Ohio 7403, Austin, A.K. 1912, Ohio 7490, Ito San,
Roosevelt, Chernie, Virginia, Nemo, Swan, Auburn, Sable,
Mikado, Manchu, Jet, Tar Heel [Tarheel], Adzuki bean,
Adzuki bean, Early Buff cowpea.
A table titled “Variety test for seed production” (p. 9)
shows for each of the varieties listed above: Name, yield in
bushels per acre in 1912, 1913, 1914, average, years tested.
This station began testing soybean varieties in 1912, when
nine varieties were tested: Ohio 7476, Hollybrook, Ohio
7420, Brown, Ohio 7495, Ohio 7496, Guelph, Ohio 7403,
and Ohio 7490. The first four of these varieties have been
tested for 3 years (1912 to 1914). The highest 3-year average
seed yield was from Ohio 7476 (19.7 bu/acre). The highest
2-year average yield was Wilson (21.9 bu/acre).
Photos show (see next page): Wooden soybean drying
rack, pyramid shaped. Component parts of a drying rack
(p. 15). A small bean thresher, made by the American Grain
Separator Co. in Minneapolis, Minnesota (p. 17). The self
rake reaper from the International Harvester Co. This is the
best machine for harvesting soy beans in West Virginia. (p.
18).
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Manchu.
Note 2. “A.K. 1912” may refer to the fact that the
soybean variety A.K. was introduced from northeast China in
1912 by the Lucas Paint Company, New Jersey.
Note 3. This may be the earliest document seen (Aug.
2013) that mentions the soybean variety A.K.–but we cannot
be sure that “A.K. 1912” was the same as “A.K.” Address:
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of each acre of soybeans, and pounds of
pork made on each acre, are discussed.
“Until the farmer sees his way clear to
make a permanent pasture, or has one
already made, he should keep out of the
livestock business. It is, in fact, almost
impossible to realize a profit upon any
kind of stock without good pastures.”
Unfortunately, southern farmers give
all their attention to cotton instead of
to pastures. “Soybeans have proven to
be exceedingly valuable as a feed for
hogs.” Address: Chief, Animal Industry
Div.

Morgantown.
1059. Forbes, E.B.; Beegle, F.M.; Fritz, C.M.; Morgan,
L.E.; Rhue, S.N. 1915. Specific effects of rations on the
development of swine: Second paper. Ohio Agricultural
Experiment Station, Bulletin No. 283. p. 111-52. April.
• Summary: Soy beans (containing about 19% fat) were fed
with corn to swine in the ratio of 10.82 to 1. “The lot [of
pigs] on corn and soy beans evinced an unaccountable dislike
for the ration. The corn was of excellent quality and the soy
beans seemed in every way clean and sweet. The variety
used was Medium Green. Another variety was also tried but
without greater success. The dislike of pigs for soy beans is
an individual peculiarity which is not possessed by all, but
which is rather common.” Tables show: (1) Composition
of the different foods (incl. soy beans) on a percent fresh
basis. (2) Digestible nutrients in the various foods (gm/
kg). Corn supplemented with soy beans does not furnish
enough mineral matter of the amounts and kinds required for
maximum growth of bones. “The rations of corn alone and
of corn and soy beans produced the least bone. The rations
of corn supplemented by tankage and by skim milk produced
the most bone.” Address: 1. Ph.D., Chief of Nutrition. All:
Nutrition Dep., Wooster, Ohio.
1060. Gray, Dan T. 1915. Soybean pastures for hogs. North
Carolina Agricultural Experiment Station, Circular No. 24.
6 p. April. Revised in 1919 as North Carolina State College,
Extension Service, Extension Circular No. 85. 8 p.
• Summary: The value of soybean pasture, carrying capacity

1061. Hackleman, J.C. 1915. Work and
progress of the agricultural experiment
station: Farm crops. Missouri
Agricultural Experiment Station,
Bulletin No. 131. p. 41-509. April. See
p. 475.
• Summary: The first section, titled
“Experiments with cowpeas and
soybeans,” states: “About seventy
varieties of cowpeas and soybeans are
being tested. Some varieties are superior as hay producers
while others are much better for seed. The tests indicate that
the proper width of row for seed production is from thirty
to thirty-six inches. About sixty pounds of seed per acre of
either cowpeas or soybeans gives a greater yield than any
other rate of seeding tried.”
Note: This is the earliest document seen (Nov. 2016) by
or about J.C. Hackleman in connection with soybeans. In
Sept. 1919 he relocated to the University of Illinois, where
he did very important soybean extension work.
1062. McConnell, W.R. 1915. A unique type of insect injury.
J. of Economic Entomology 8(2):261-66. April. [6 ref]
• Summary: The bean-leaf beetle, Cerotoma trifurcata, is
well-known in the south as an enemy of beans and cowpeas.
T.H. Parks, working in Mississippi, found “pupæ near
characteristically injured nodules of soy beans. The writer
has found soy beans seriously damaged in Louisiana and has
reared larvæ from this host.” The distribution and life history
are given. Address: Bureau of Entomology [USDA].
1063. Snapp, R.R. 1915. Growing forage crops for hogs.
West Virginia Agricultural Experiment Station, Circular No.
19. 4 p. April.
• Summary: “West Virginia is a forage producing state...
Hogs will eat almost any crop to advantage... Not later than
the last of May, the rye and crimson clover should be plowed
up and soy beans sown to furnish feed soon after the first of
August. If the rape has been pastured rather heavily it can be
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plowed up during the latter part of June and another seeding
of soy beans made to turn into in the month of October. It is
a good plan to sow crimson clover in the beans the last time
they are cultivated to furnish additional forage...
“Management of pastures: West Virginia farmers will
usually find it better practice to pasture more heavily and for
shorter periods. Especially will this be true of such crops as
Canadian field peas, soy beans, and cow peas–crops that tend
to shatter and waste if not eaten when ripe.”
A table states that soy beans should be sown between
May 1 and July 15, broadcast or drilled at the rate of 3/4 to
1½ bu/acre. They will be ready to use as forage between
Aug.1 and Nov. 1. Address: Morgantown.
1064. Stewart, John P. 1915. Experimental results in young
orchards in Pennsylvania. Pennsylvania Agricultural
Experiment Station, Bulletin No. 134. 20 p. April. [2 ref]
• Summary: Soybeans ranked fifth among 13 different covercrops compared for seven years in young apple orchards.
Address: Head of Dep., Experimental Pomology, State
College, Centre County, Pennsylvania.
1065. Monthly Crop Report (USDA). 1915-1919. Serial/
periodical. Washington, DC: Bureau of Crop Estimates,
USDA. Vol. 1, No. 1 (May 1915) to Vol. 5, No. 7 (Jan.
1919). Frequency: Monthly.
• Summary: Preceding title: Agricultural Outlook.
Succeeding title: Monthly Crop Reporter. This is a
publication of USDA’s Bureau of Crop Estimates, using
statistics from its Crop Reporting Board. Address:
Washington, DC.
1066. Meyer, Frank N. 1915. Re: Condensed soybean milk,
made in Japan and sold in China. In: Letters of Frank N.
Meyer. 4 vols. 1902-1918. Compiled by Bureau of Plant
Introduction, USDA. 2444 p. See p. 2068-69. Letter of 21
May 1915 from Peking, China, to David Fairchild of USDA.
• Summary: “I am also enclosing a can of so-called
condensed milk, as sold here in China under the name of
‘The Eagle Brand.’ I strongly suspect this stuff to have
been made in Japan from Soybeans, with something added.
It is of a brown color, quite lumpy, not very sweet and it
dissolved but poorly. One also gets effects of flatulency
from it, especially when taken on an empty stomach. Do you
consider it worth while to have it analysed by the Bureau of
Chemistry?”
In a letter of 15 Dec. 1915 (p. 2166, from Washington,
DC) to Fairchild we read: “Morse soy beans are desired,
especially from southern China. Prof. Tracy at Biloxi got
a mutant among his soybeans which is of extremely great
value to the Gulf Coast sections... The Kudzu vine is not as
desirable as was first thought; it occupies the land too long
and does not always make a dense stand.”
Location: University of California at Davis, Special

Collections SB108 A7M49. Address: USDA Plant Explorer.
1067. Country Gentleman. 1915. Soy beans for all climates.
80(21):919. May 22.
• Summary: “After testing some 500 varieties of soy beans
the Federal Department of Agriculture is enthusiastic over
this legume as a crop of many uses for various sections of
the country. Though it is decidedly drought resistant the soy
bean can thrive under a greater amount of moisture than corn
or cowpeas; it make an excellent forage crop; the seed is
weevil proof; it makes valuable pasture and is a good soiling
crop, making from five to ten tons of green forage to the
acre.”
“’Variety is a matter of prime importance with the soy
bean,’ says W.J. Morse of the Federal Division of ForageCrop Investigations. ‘Early varieties should not be grown in
the South nor late ones in the North. At the present time there
are about fifteen varieties of soy beans handled commercially
by seedsmen. Of the 500 varieties tested by this Department
several have proved very promising in various sections of
the country and are now either on the market or ready for
distribution.’”
Some of the more important varieties are: Mammoth,
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow,
Wilson, Peking, Tokio, Manchu, Black Eyebrow, and
Barchet. Details are given on each variety, including seed
color, early vs. late, best for seed vs. forage.
Note 1. This is the earliest document seen (July 2013)
that mentions the soy bean variety Black Eyebrow.
Note 2. This is the earliest document seen (July 2013)
which uses the spelling “Tokio” rather than “Tokyo” for this
variety.
Note 3. This is the earliest document seen stating that
the USDA has tested about 500 varieties of soy beans.
1068. American Food Journal. 1915. Bread-making with
potatoes. 10(5):204. May.
• Summary: “Austrian bakers are now compelled by law to
use at least 30 per cent potato-meal in making their bread.
The bureau of chemistry’s potato-meal bread has been baked
with from 25 to 50 per cent potato-meal and the remaining
percentage wheat.” “Still other products which offer promise
of furnishing the public with a cheap and nutritious bread are
the following: Bran, soy bean, white bean, millet, kafir, milo,
dasheen, cottonseed flour, oatmeal, cassava, buckwheat,
rye, corn gluten, kaoliang, rice (polished and natural), peas,
potato (Irish and sweet), corn meal (white and yellow).”
“The soy bean and cottonseed flours when mixed with
wheat flours in proper proportion (about 20 per cent) give
a bread with about twice the amount of protein (musclebuilding element) that ordinary wheat bread contains.”
“The bureau of chemistry is making these experiments
in spite of the fact that there is a law which makes it difficult
for manufacturers to make mixed flour satisfactorily. This
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law surrounds the manufacture of mixed flour with so many
restrictions that the business has not become a popular
one. The result is there is very little mixed flour at present
manufactured and offered for sale.
“The Mixed Flour Act was passed in 1898 before there
was a Food and Drugs Act, and was passed for the purpose
of raising a war revenue at a time when many of the common
articles of food did not command so high a price as now.
The tax of 4 cents which is now imposed on every barrel of
mixed flour is not in itself a heavy one: it is the collection of
it with the attendant regulations and restrictions that hampers
any manufacturer who would like to make such flours.”
1069. Nollau, E.H. 1915. The amino-acid content of certain
commercial feedingstuffs and other sources of protein. J. of
Biological Chemistry 21(1):611-14. May. [2 ref]
• Summary: “It is probably not too Utopian to expect that
protein feeding in the future will be based rather on the
amino-acid makeup than on the results of past feeding
experiments.”
“The relatively large amount of lysine present in the
soy bean..., hemp-seed, and sunflower seed is especially
noteworthy... The high ammonia content and the low lysine
content of gluten (wheat) and gluten flour is marked.
Table I shows the “Distribution of nitrogen in various
protein substances.” Soy bean, the first of the 22 substances
listed, contains (N = Nitrogen): Ammonia N 12.97%.
Melanin N 3.69. Cystine N 1.52%. Arginine N 15.52%.
Histidine N 2.60%. Lysine N 7.02%. Mono-amino acid
N (Amino N of filtrate) 48.76%. Proline, oxyproline,
tryptophane, etc. (Non-amino N of filtrate) 7.12%. Total
99.20%. Address: Chemical Lab., Kentucky Agric. Exp.
Station, Lexington, Kentucky.
1070. Morse, W.J. 1915. [Variations in soy bean inoculation].
J. of the American Society of Agronomy 7(3):140. June.
• Summary: In 1910 Mr. S.A. Robert of the West Tennessee
Experiment Station at Jackson observed that the Acme and
Tokio varieties of soy beans lacked root nodules, while
the Mammoth variety, planted under the same conditions,
produced many of them. In 1911, the next season, the
Mammoth, Acme, and Tokio were planted in a field where
the Mammoth had been grown in 1910, and where it was
well supplied with nodules. In late September the writer
examined a large number of plants of these three varieties
and in no case were nodules found on plants of the Acme and
Tokio varieties, while roots of the Mammoth variety plants
had numerous nodules.
In varietal tests conducted for a number of seasons at
the Arlington Experimental Farm [Virginia], the variety
Haberlandt was as well supplied with nodules as most of the
other varieties. Address: USDA, Washington, DC.
1071. Voorhees, John H. 1915. Variations in soy bean

inoculation. J. of the American Society of Agronomy
7(3):139-40. June.
• Summary: During the summer of 1913, “nitrogerm” and
“farmogerm,” two commercial inoculation products, were
tested on a variety of soy beans in New Jersey. “One-acre
plats were sown to each of the following varieties: Mikado,
Peking, Haberlandt, Tarheel Black (Black Shanghai,
S.P.I. No. 14952), Brown (Trenton, S.P.I. No. 24610), and
Auburn.” “In observations made June 25 the plants of all
varieties bore root nodules except the Haberlandt, which
seemed to lack them entirely... It is the writer’s opinion that
different varieties of the same legume bear different and
definite powers of resistance to association with symbiotic
bacteria.”
A long footnote by W.J. Morse at the bottom of p.
140 states: “Some similar results concerning variation in
soy bean inoculation were noted at the West Tennessee
Experiment Station at Jackson, in the season of 1911.
In 1910 Mr. S.A. Robert, superintendent of the station,
observed that the Acme and Tokio varieties of soy beans
lacked root nodules, while the Mammoth, planted under the
same conditions, produced many of them. The next season,
1911, the Mammoth, Acme, and Tokio were planted in a
field where the Mammoth had been grown in 1910 and
where it was well supplied with nodules. In the latter part
of September the writer had occasion to examine a large
number of plants of these three varieties and in no case were
nodules found on plants of the Acme and Tokio varieties,
while the plants of the Mammoth had numerous nodules. In
the varietal tests conducted at Arlington Experimental Farm,
Virginia, for a number of seasons, the Haberlandt was as well
supplied with nodules as most of the other varieties.”
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Tarheel Black.
Note 2. This is the 2nd earliest document seen (July
2010) that mentions “nitrogerm,” a bacterial culture used for
inoculating legumes. Unfortunately, the name and location
of the manufacturer of nitrogerm is not given. By 1916
two different companies were making an inoculum named
“Nitrogerm.” Address: New Jersey Agric. Exp. Station, New
Brunswick, New Jersey.
1072. Piper, C.V. 1915. Re: Declining an offer for a new job.
Letter to President W.O. Thompson, College of Agriculture,
Ohio State University, Columbus, Ohio, July 23. 3 p. Typed,
without signature (carbon copy).
• Summary: During a recent visit to Ohio State University,
Prof. Piper was offered a job by President Thompson. Piper
gives a detailed explanation of his reasons for declining
the offer. “Naturally I feel that my decision must be based
largely from the point of view of the public service that I can
hope to render, but at the same time I am not in a position
to ignore financial considerations. Judging the matter as
impartially as I can I believe that my work in the Department
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has been decidedly successful. My colleagues assure me
that there is no room for doubt on this point and furthermore
flatter me by stating that I would leave a gap hard to fill. Be
that as it may I have planned and under way work to keep
me occupied, profitably I hope, for years to come. Naturally
I hate to abandon this prospect, especially as I still remember
keenly the work I sacrificed when I left Washington State to
come to the Department.”
“I am convinced that within a decade agriculture will be
put upon a professional basis as truly as engineering is now
thus established.” Piper is deeply interested in agricultural
education. He has written one text book and is working on
two others.
“Now as to the financial side, my present salary is
$3500, to which I am able to add incidentally $500 to $1000
a year. The salary you mentioned, $4000, does not in itself
present any additional attraction, so that I must decide the
matter purely on its professional side.”
“I feel deeply flattered by your offer and am declining it
only after earnest consideration.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Office file of C.V. Piper, 1903-24. Box
1–Folder–Miscellaneous correspondents–Not botanical.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: [Agrostologist in Charge, Bureau
of Plant Industry, USDA, Washington, DC].
1073. Washington Post. 1915. In Uncle Sam’s government
departments. July 25. p. RE3.
• Summary: In the section titled “Agriculture”: “W.J. Morse,
scientific assistant in forage crop work of the bureau of plant
industry, will be away until the middle of August inspecting
experiments with cow peas, soy beans and other forage crops
in North Carolina, Georgia, Alabama, Louisiana, Texas,
Arkansas, Tennessee, and Missouri.”
“Prof. C.V. Piper, agrostologist in charge of the forage
crop investigations of the department, spent last week at New
London, Ohio, inspecting cultural experiments in timothy
and other forage crops.”
1074. Morse, W.J. 1915. Re: Report on trip to North
Carolina, Georgia, Alabama, Mississippi, and Louisiana
stations. Letter to Prof. C.V. Piper, Washington, DC, July 27.
4 p. Handwritten, with signature on USDA letterhead.
• Summary: Morse is writing from Baton Rouge, Louisiana.
“Dear Prof. Piper: Thus far in my trip I have been over
soy bean and cowpea experiments at the North Carolina,
Georgia, Alabama, Mississippi, and Louisiana stations.
“At the North Carolina station they were growing the
Mammoth, Wilson, Virginia, Peking, and Haberlandt on a
field scale. The Virginia is by far the best, making a much
better forage growth than the Mammoth. Most of the soy

bean and cowpea work is at the other stations in the state,
which I plan to visit later in the fall.
Am very much pleased with the cowpea hybrids at
Monetta, South Carolina. A large number of the selections of
the Groot x Brabham are very promising. Took what notes I
could and if possible will try to get down at Monetta later on
for a friend notes [?] and selections.
“Dr. Labrach [?] and Prof. [C.K.] McClelland were very
much pleased with the soy bean variety test and would like
to increase cooperation work the coming year. All of the
soy beans appeared very promising here again, however the
Virginia was best. Some of the velvet beans looked quite
good. Prof. McClelland had a row of mung bean, the seed
of which he brought back from Honolulu. This crop made a
very heavy growth of forage and seems quite promising for
hay and green manure.
“At the Alabama Station the soys were looking fine but
the cowpeas were planted rather late and were not showing
up much.
“Only small tests were being conducted at the
Mississippi Station. The Barchet, Virginia, Jet, Arlington,
and Shanghai appear the best. Some of the velvet beans have
made excellent growth, the Early Florida, Chinese, and Lyon.
“Today I spent at the Louisiana station going over
the forage crop work. Of the cooperation [?] my bean and
cowpea work, I am afraid only the cowpea results will
amount to anything. New land was rented for this work and
the soys got the worst end of the deal. Soys on the station
ground proper appear excellent. Of the cowpeas, the Early
Buff and Catjang (22558) show up best. Those varieties
planted June 1st stand about 3 feet high and are beginning to
mature. Prof. Carr [?] here is very much pleased with both.
The Sudan is especially fine; two cuttings having been made
of the early plantings.
“I plan to leave for New Iberia and Crowley with Prof.
Dodson tomorrow. New Iberia was not in my itinerary but
Prof. Dodson wished that I go with him and as it will not
make any real change in my plans I decided to go with him.
“It will be, perhaps, Saturday before I reach Chillicothe,
Texas. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1075. Far Eastern Review (Shanghai). 1915. China as a most
promising field for plant exploration: What the United States
Department of Agriculture is doing in the modern utilization
of the agricultural resources of ancient Cathay. 12(2):41-48.
July.
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• Summary: Mostly about the work of Frank N. Meyer. In
the section titled “Explorer’s hardships in China,” Meyer
expressed his feeling about the death of a plant explorer (p.
48): He “considers it as easy to die in the open in China as it
would be to die while tending the money in a bank. So long
as his collections are saved and contribute their quota to the
world’s wealth, the passing of the explorer does not matter.
In Meyer’s creed, it is the work, not the man, that counts.”
A photo shows Frank Meyer, standing, dressed for cold
weather, with a pole in his right hand.
Also discusses: Darwin and the controversy over
the origin of the peach, almond, and nectarine. In China,
Meyer discovers the wild peach, forerunner of all cultivated
peaches. Relationship to wild almond found in Afghanistan
many years ago. China the home of many fruits and plants:
Wistaria, camelia, chrysanthemum, alfalfa, pomegranate, and
watermelon. New persimmon for the South. China’s opium
difficulty and deforestation. White pine for the grave of W.W.
Rockhill. Bamboo. The Chinese have practiced crop rotation
as well as green manuring or the plowing under of legumes
for thousands of years. Address: Shanghai.

1076. Robert, J.C. 1915. Preliminary report on the economic
value of the soybean. Jackson, MS: Mississippi Agricultural
College, Tucker Printing House. 15 p. July 1.
• Summary: Contents: Introduction (incl. brief soy bean
history). Composition of soybeans. Feeding value. Relation
to soil fertility (nitrogen fixation, vegetable matter or
humus). Yield of soybeans (shelled seed and hay). Uses of
soybeans (milk, paints, etc.). Soybeans a valuable crop for
the Southern farmer.
“The refined oil is used as a substitute for olive oil.
Soybean milk and soybean cheese [tofu] are extensively
used as an article of diet in the Orient. The cheese is made
as follows:... magnesium chloride being added to precipitate
the solution, which is hung in fine mesh cloth–and cottage
cheese is obtained.
“In 1912 there was established [by Li Yu-ying] at Les
Vales [sic, Valles], France, a large factory for the production
of a variety of soybean food. Among these varieties were
milk, cheese, casein, oils, bread, biscuits, flour, jellies, cakes,
and sauces” (p. 12-13).
Note: This is the earliest English-language document
seen (Sept. 2011) that contains the term “soybean food.”
“Varnishes made from soybean oil are extensively used,
though when subjected to exposure they seem not to wear
quite as well as those made from linseed oil. For internal
painting purposes, however, these varnishes are equal in
every respect to those made from linseed oil. Soybean oils
are used extensively in the manufacture of linoleums and
table cloths, and for the manufacture of printing ink, and of
enamel paints” (p. 14).
“Soybeans a valuable crop for the Southern farmer:
As an article of human food, soybeans may become an
important factor with us. We have used soybean meal made
from our crop of 1913 and 1914 and had for breakfast
excellent cakes. These cakes were made from wheat flour
and soybean meal, and wheat flour and corn meal. Various
proportions were used, sour milk and soda being added.
Cakes made from equal parts of wheat flour and soybean
meal were very palatable.
“Soybeans seem to be one of the most promising crops
before the Southern farmer. Every particle of the plant has
economic value, and a great number of commercial products
are produced from the seed. It seems that the machinery
of our cotton seed oil mills is suited to the manufacture of
soybean meal and oil. The soybean straw is a good stock
food... Therefore, soybeans offer a golden opportunity to the
grain and cotton farmers, the live stock producers and the
soil builders” (p. 14).
Photos show: (1) Numerous sacks of soybeans and
oil cake in the Orient awaiting shipment (front cover). (2)
People cleaning and resacking soybeans for shipment (front
cover). (3) Five different varieties of soybeans, Including
Virginia (p. 2). (4) Soybean root tubercles, natural size
(p. 7). (5) Several osier bins used for storing soybeans (p.
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13). (6) Southern Manchurian railway cars, with sacks of
soybeans (p. 13). (7) Seven varieties of soy pods and beans:
Guelph, Ito San, Buckshot, Austin, Hollybrook, Haberlandt,
Mammoth (p. 15).
Tables show: (1) Percentage composition of different
soybean varieties (most have values for two years, 1913
and 1914): Wilson, Arlington, Jet, Brown, Tokyo, 19981-A,
Mammoth, Small Yellow, Amherst, Ito San, Holly Brook
[Hollybrook], Peking, Acme, Virginia, Black, Brachet
[Barchet], Dwarf Green, Cloud. For each is given moisture,
ash, fat, protein, nitrogen free extract, fiber. (2) Plant food
elements in farm crops (N, P, and K, including soybeans as
grain, hay, or straw). (3) Yield of soybeans (in lb shelled seed
and lb of hay per acre): In 1911 in Mississippi: Hollybrook,
Black Soybeans, Brown Soybeans, Small Yellow, Mammoth
Yellow. The highest yields were from Small Yellow–2,600
lb seed and 5,500 lb hay. In 1912: Brown Soybean,
Black Soybean, Hollybrook, Dwarf Green, Small Yellow,
Mammoth Yellow, Haberlandt. Again the highest yields were
from Small Yellow–2,680 lb seed and 5,200 lb hay. (4) Farm
account with the soil in proposed three-year crop rotation
(NPK balance incl. soybeans for hay, grain, or straw). (5)
Proposed three-year rotation system for long-pine section of
Mississippi (1915-1917).
Note 1. This is the earliest document seen (Jan. 2004)
that mentions the soybean variety Virginia.
Note 2. This is the earliest published English-language
document seen (Sept. 2016) that contains the term “soybean
oil.”
Note 3. This is the earliest English-language document
seen (Aug. 2013) that contains the term “Soybean milk.”
Note 4. This is also the earliest English-language
document seen (April 2013) that uses the term “soybean
cheese” to refer to tofu. Address: Director of the Station,
School of Agriculture, and Prof. of Agronomy, Agricultural
College, Mississippi.
1077. Starr, Chester G. 1915. Relation of sanitation to swine
management. Purdue University (Indiana) Department of
Agricultural Extension, Extension Bulletin No. 40. 12 p. July.
• Summary: Page 7: “A succession of pastures sown to rape,
clover, rye, alfalfa, soy beans alone, or soy beans and corn
insures a succession of clean lots, clean feed and minimum
expense in production of pork by cheapening costs of gains
and the better health of the hogs.” Address: Dep. of Animal
Husbandry, Purdue Univ. Experiment Station.
1078. Williams, C.B. 1915. Soy-bean growing in North
Carolina. North Carolina Agricultural Experiment Station,
Circular No. 31. 8 p. July. Reprint.
• Summary: Contents: History. The growing plant.
Distribution in North Carolina. Suitable varieties (for seed
production and for hay production). Selecting and preparing
the soil. Inoculation essential. Fertilization. Seeding and

cultivation. Soy beans in mixtures (with cowpeas, sweet
sorghum, or millet). Harvesting for hay. Soy beans for soil
improvement. Soy beans for soiling purposes. Soy beans for
pasturage.
“The soy bean is probably a native of tropical Africa
and was introduced into the southeastern part of Asia more
than 3,000 years ago by ancient travelers between Zanzibar
and India or Ceylon... The bean was carried to England in
1790 and was introduced into the United States from Japan
in 1860. It has been successfully cultivated in the Southern
States for many years, where it has been grown for soil
improvement and as a forage crop. In Japan and China it
is grown chiefly as a human food. It is also known as Soja
Bean, Coffee Berry and Japan Pea.”
In North Carolina, the soy bean “is grown more or less
from the seashore to the western boundary, but at the present
time is chiefly produced in the northeastern part of the State.”
Commercial cultures for inoculation may now be secured at
very reasonable prices.
Fertilization: If “the soil is poor, it will pay to make an
application of barn-yard manure or add sufficient cotton-seed
meal, dried blood, fish scrap, or other commercial carriers of
nitrogen to give the fertilizer mixture used on the beans 1 to
2 per cent nitrogen. Ordinarily, from 200 to 400 pounds of
16 per cent acid phosphate and 25 to 50 pounds of muriate of
potash will supply the necessary amount of phosphoric acid
and potash needed by this crop when grown on average soils
in the eastern part of the State.”
Photos show: (1) Soy beans drilled in corn rows (p. 1).
(2) A man standing in a field of soy beans sown broadcast
on “black land” for hay (p. 3). (3) A field of soy beans with
two barns in the distance (p. 5). Address: Chief, Div. of
Agronomy, NCES [North Carolina Experiment Station],
Raleigh and West Carolina.
1079. Kelley, W.P. 1915. The biochemical decomposition
of nitrogenous substances in soils. Hawaii Agricultural
Experiment Station, Bulletin No. 39. 25 p. Aug. 3. See p. 1-5,
19, 24-25.
• Summary: In the section titled “Effects of bacterial action
on different groups of nitrogen compounds” is a subsection
on “Soy bean cake meal” (p. 20) was used as a fertilizer.
During bacterial decomposition over a period of 5 days,
part of the total nitrogen was converted to ammonia. A
table shows that “49.52 per cent of the total nitrogen was
ammonified. The amid nitrogen decreased from 14.97
per cent to 8.33 per cent of the total, the basic diamino
acids from 9.18 per cent to 2.89 per cent, and the nonbasic
nitrogen from 75.84 per cent of 39.25 per cent. Expressed
in percentages of decomposition it is found that 43.06
per cent of the amid nitrogen, 67.10 per cent of the basic
nitrogen, and 48.25 per cent of the nonbasic nitrogen were
ammonified. The organic nitrogen remaining was composed
of 16.51 per cent amid, 5.74 per cent basic, and 77.75 per
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cent nonbasic nitrogen compounds, as compared with
14.97 per cent amid, 9.18 per cent basic, and 75.84 per cent
nonbasic nitrogen in the original material.”
In summary, “The ammonification of casein in silica
sand was much more rapid during the first two days than
that of dried blood, soy bean cake meal, cottonseed meal,
or linseed meal, while soy bean cake meal was second
in the order of decomposition. Later loss of ammonia by
evaporation reduced the concentration of ammonia, thus
making it impossible to compare the rates of decomposition.”
Address: Chemist.
1080. Sunday Star (Washington, DC). 1915. With the ramble
[Prof. Charles V. Piper]. Aug. 15. Part 4.
• Summary: The long subtitle states: “With only a theory,
and without a clue to start with, Prof. Charles V. Piper of
the Department of Agriculture uses his powers of deductive
reasoning and discovers Sudan grass, the agricultural
sensation of recent years–Has revolutionized farm values
in arid and semi-arid regions–Grass the great economic
necessity of the world.” Discusses Prof. Piper’s research
on Sudan grass. For “the dry-land farmer of Texas, it is the
greatest boon that has ever happened.” Prof. Piper believes
that grass “is the great economic necessity of the world.”
Contains a brief biography of Prof. Piper. “A native of
the north Pacific coast,... Charles Vancouver Piper has been
an ardent student of plant life since boyhood. He began
to study botany at ten; at twelve he agitated the family
by bringing home specimens of skunk cabbage and other
odoriferous plants indigenous to the region.
“At sixteen he was president of the Young Naturalists,
a society of youths that studied the flora and fauna of
Western Washington, the studies sometimes extending to the
neighbors’ apple orchards. At eighteen he received the degree
of bachelor of science from the University of Washington.
That was in 1885. Seven years later that institution conferred
the degree of master of science on him, and later work at
Harvard [in Cambridge, Massachusetts] brought him the
same degree from that institution.
“Most of his real studying, however, has been done in
the field. In boyhood and early manhood he wandered over
the mountains and the valleys of the Pacific northwest ever
botanizing. Many plants new to science were found by him.
Part of his labors are embodied in a ponderous volume on
the flora of Washington state, published by the Smithsonian
Institution.
“For 1892 to 1903 he was professor of botany and
zoology at the Washington Agricultural College, where his
work attracted the attention of the Department of Agriculture.
This led, in 1903, to his being called to Washington as
agrostologist in charge of forage crop investigations in the
department’s bureau of plant industry, which means that he is
the ‘grass man’ of the department.”
Soy is not mentioned. A large photo shows Prof.

Charles V. Piper.
1081. Morse, W.J. 1915. Re: Report on trip to Experiment
Stations in Connecticut, Rhode Island, New Hampshire,
Vermont, and Massachusetts. Letter to Prof. C.V. Piper,
Washington, DC, Aug. 28. 3 p. Handwritten, with signature
on USDA letterhead.
• Summary: Morse is writing from Lowville, New York,
where he was born and raised. “Dear Prof. Piper: During
the past week I have been at the Experiment Stations in
Connecticut, Rhode Island, New Hampshire, Vermont, and
Massachusetts. The Manchurian varieties, which were sent
from the office this spring to these stations, in my opinion
were doing very nicely. A number of them should mature at
the stations and appear very promising as early grain strains.
Others appear to be of promise as forage strains being finer
and more suitable for hay. I found the men at the stations
much interested in securing the early grain variety. The
Manchu, Black Eyebrow, and 36653 appear to be the earliest
and I think all three will mature with possibly a few other
numbers. No other variety except the Ignotum (a variety
from E.E. Evans, West Branch, Michigan) approached ours
in earliness. The Guelph and Ito San are at least two weeks
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later. The station men appeared very much interested in the
test.
As yet I have not looked into the soybean factory at
Clayville, but after leaving here Monday expect to look into
that matter. From Clayville, I expect to go to East Lansing,
Michigan, and then to Battle Creek, Michigan. I do not think
I shall stop at Elysia for I have given [Mr. E.E.] Evans our
note books to take fall notes. I think I can put my time in
better other places.
“I have been here since Thurs. and expect to leave here
Mon.
“Have had a very pleasant time here the past few days.
Had a rather heavy frost here last night. Very truly yours,...”
Note: This is the earliest document seen (March 2012)
that mentions the soybean variety Ignotum–which was later
thought to be the same as Ogemaw.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1082. American Food Journal. 1915. Experiments conducted
by the United States Department of Agriculture with soy
bean flour... 10(8):367. Aug.
• Summary: “... indicate that it may be used in much the
same way as corn meal. Although the soy bean (also called
soya bean) has been grown for more than twenty-five years
in this country, it has been used almost exclusively as a
forage crop. As a coffee substitute it has been placed on the
market at various times with but little success, although it
compares very favorably with some substitutes now used
quite extensively. In Japan and China the bean, which has
been extensively cultivated since the earliest times, is used
principally for human food and is prepared in many different
ways. Bean curd [tofu] is very common and other products
with which western people are not familiar.
“European countries during the past few years have
imported very large quantities of soy beans from Manchuria,
principally for the oil and cake, but in Germany and England
the use of the bean as human food is becoming important.
In England bakers have put on the market a soy bread
made from flour which is twenty-five per cent soy meal
and seventy-five per cent wheat flour. Soya ‘biscuits’ or
‘crackers’ are also for sale all over England and like the
bread, are very palatable.”
1083. Piper, C.V. 1915. Re: Need for bulletin concerning
important new soy bean varieties. Letter to W.J. Morse,
[USDA], April 22. 1 p. Typed, without signature (carbon
copy).

• Summary: “Dear Mr. Morse: I think it will be very
desirable to prepare for publication as a bulletin data
concerning the important new varieties of soy beans under
some such title as ‘Improved New Varieties of Soy Beans.’
Somewhat later we will also prepare a similar publication in
regard to cowpeas.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1084. Morse, W.J. 1915. Re: Report on visits to makers
of soy products. Letter to Prof. C.V. Piper, Forage Crop
Investigations, Bureau of Plant Industry, Washington, DC,
Sept. 5. 2 p. Handwritten, with signature.
• Summary: “Dear Professor Piper:... At Clayville, New
York, I looked up the soy bean factory recently started for
the manufacture of flour and milk. I had a visit with the
man in charge, a Mr. Spring/Sjurning (?) of Cussville (?),
New York. The establishment is under the name of Spring
(?) Corporation Co. and in addition to the soy products are
to put out different kinds of breakfast food. The soy beans
were to be purchased from (?) and Indiana growers, but
Mr. Spring is going to get in touch with growers in eastern
North Carolina... They have a patent process for making the
milk called an emulsifier. The beans are crushed, put in the
emulsifier with water, the mass churned about and the liquid
drawn up. The bean mass is then dried and ground into flour.
The milk is all to be sold to chocolate manufacturers while
some biscuit concerns agree to take a certain amount of the
flour.
“At Battle Creek, Michigan, the Kellogg concern are
interested in trying out the soy bean both as a flour and as a
substitute for coffee. Mr. Kellogg would like to have us send
him about a bushel of the Mammoth Yellow for experiments.
He will give us the results and furnish us some of the
products made from the beans.” He is at the Toasted Corn
Flake Co. in Battle Creek.
Note: This is the earliest document seen (Dec. 2013) that
mentions Mr. [W.K.] Kellogg or his Toasted Corn Flake Co.
in connection with soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: St. Paul, Minnesota: Scientific
Asst., Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
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1085. Pieters, A.J. 1915. Re: Letter from Elmer S. Johnson,
Stryker, Ohio. Letter (telegram) to Mr. W.J. Morse [USDA],
Experiment Station, Lincoln, Nebraska, Sept. 8. 1 p. Typed,
on USDA telegram form.
• Summary: “Letter from Elmer S. Johnson, Stryker, Ohio,
stating soy beans will be at best in about a week. Inform him
when you will visit Stryker.”
Note: Morse is apparently travelling in Nebraska.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Bureau of Plant Industry,
USDA, Washington, DC.
1086. USDA Bureau of Plant Industry, Inventory. 1915.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1913. Nos. 34728 to 35135. No. 34. 51 p. Sept. 8.
• Summary: 34516. “Amygdalus Davidiana (Carr.) B.S. and
Z. Peach.
“(Prunus davidiana Franch.)
“From Tientsin, China. Presented by Dr. Yamei Kin.
Received at the Plant Introduction Field Station, Chico, Cal.,
November 9, 1912.
“’Shan t’ao, the mountain wild peach. These seeds came
from the Governmental Experimental Farm in Pao Ting
Fu and vicinity. They must be planted in the autumn and
allowed to be split by the frost so that they will germinate
readily in the spring.’ (Kin.)”
Soy bean introductions: Soja max (L.) Piper. (Glycine
hispida Moench.)
“34977. From London, England. Presented by Mr.
Stuart R. Cope. Received February 20, 1913.” Address:
Washington, DC.
1087. Koger Pea & Bean Thresher Co. 1915. The threshing
problem solved (Ad). Country Gentleman 80(37):1432, col.
1. Sept. 11.
• Summary: “Threshes cowpeas and soy beans from
the mown vines, wheat, oats, rye and barley. A perfect
combination machine. Nothing like it. ‘The machine I
have been looking for for 20 years.’ W.F. Massey. ‘It will
meet every demand,’ H.A. Morgan, Director, Tennessee
Experiment Station. Booklet 28 free.”
Note: This ad appeared in many subsequent issues of
Country Gentleman, including 13 July 1918, p. 30, col. 1; 7
Sept. 1918, p. 34, col. 1. Address: Morristown, Tennessee.
1088. Williams, C.B. 1915. Crop rotations for the piedmont:
Fertility of the soil may be built up by a proper system.

Country Gentleman 80(40):1517. Oct. 2.
• Summary: “From the results of experimental work we
are able to recommend methods which, if followed on the
main types of soil occurring in the Piedmont region of North
Carolina and other states, will come nearer to maintaining
their productivity than will the continuation of methods that
are now too commonly in practice.
“Such a system of management must, first of all,
include the application of phosphoric acid. In addition
it must include either the use of large quantities of farm
manures or the turning into the soil of leguminous crops,
such as cowpeas, clovers, vetches, soy beans, and the like.
The organic matter in the case of the greater portion of the
cultivated soils of this section must be increased before
maximum grain crops can be produced with profit. With this
purpose in view the following rotations are recommended:
“First, a three-year rotation. First year, corn, with soy
beans or cowpeas in the row at planting, or between the rows
before the first or second cultivation, or sown broadcast
and covered at the last cultivation; second year, wheat, red
clover; third year, red clover.
“This short rotation is admirably adapted to the farms
of this section. The corn stover and wheat straw should find
their way back to the soil, either green or after being fed to
stock. The soy beans or cowpeas should be turned under,
as should be the last crop of red clover made in the second
year.”
“If this plan is followed, within a comparatively short
time enough nitrogen should be furnished to the soil by the
soy beans or cowpeas, the clover and the roughage, or stable
manure, if the crops are fed, so that the application of nitrate
or any other form of commercial nitrogen could be entirely
dispensed with. Application of the finely ground phosphate
rock and lime in such a system as this need not be made
more frequently than, every four to six years. Livestock
farming in connection with a rotation like this should help
materially in improving the productivity of these soils. A
good four-year rotation is the same as above, with oats and
soy beans or cowpeas following corn the second year. Other
four-year rotations that might be adopted in the Piedmont
Section are as follows: First year, corn; second year, crimson
clover, followed by cowpeas or soy beans; third year, wheat,
red clover; fourth year, red clover.”
1089. Morse, W.J. 1915. Re: All soy beans harvested at
Savannah [Georgia] and Raleigh [North Carolina]. Letter
[telegram] to Prof. C.V. Piper, Washington, DC, Oct. 30.
1 p. Typed, with signature on USDA received telegram
letterhead.
• Summary: Morse is writing from Raleigh, North Carolina.
His telegram appears to mean that all soybeans have been
harvested in these two locations.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
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Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Bureau of Plant Industry,
USDA, Washington, DC.
1090. Street, J.P.; Bailey, E.M. 1915. The carbohydrates
and the enzymes of the soy bean. J. of Industrial and
Engineering Chemistry 7(10):853-58. Oct. (Chem. Abst.
10:646). See also Zeitschrift fuer Untersuchung der
Nahrungs- und Genussmittel 45:225 (1923). [12 ref]
• Summary: Contents: Introduction: “The scheme of
analysis was to treat the finely ground [soy bean] meal
successively with boiling 95 per cent alcohol, cold water,
malt extract, 1 per cent hydrochloric acid, and 1.25 per cent
sodium hydroxide, and to determine the kind and amount of
carbohydrate removed by each of these solvents.” Alcohol
extract: Osazone formation (simple hexose sugars & sucrose.
“According to Tollens, raffinose yields an osazine after about
two hours”), invertin test (the enzyme invertin hydrolyzes
sucrose into reducing sugars), emulsin test (emulsin
hydrolyzes raffinose but without action on sucrose). Cold
water extract (mucic acid). Malt extract digestion (Fehling’s
solution, hydrochloric acid, starch). Cell wall constituents:
One per cent hydrochloric acid extract (hydrolysis of
hemicelluloses, arabinose, galactose), galactan, pentosan,
1.25 per cent sodium hydroxide extract, crude cellulose, true
cellulose. Distribution of pentosans and galactans. Organic
acids. Undetermined substances. Summary.
Part II: The enzymes of the soy bean: Introduction,
amylase, sucrose, protease, oxidases, lipase, conclusions.
“In recent years various soy bean preparations have
come into quite extensive use as special foods for the
diabetic... as far as the writers are aware no complete
separation of the different carbohydrates existing in the soy
bean has been published. The form of these carbohydrates
is vital to the claims of the soy bean as a valuable food for
the diabetic, for starch is by no means the only carbohydrate
objectionable to those afflicted with diabetes. The purpose of
the present study, therefore, was to attempt a rather complete
quantitative separation of these carbohydrates in the material
in question.”
Table I gives 19 compositional analyses of 17 different
soybean varieties grown at the Connecticut Agricultural
Experiment Farm over the past 2 years, calculated to a
uniform moisture content of 10%. The varieties are: Ito San,
Quebec, Kentucky, Medium Yellow, Manhattan, Ebony,
Peking, Medium Green, Okute, Wilson, Arlington, Swan,
Morse, Cloud, Mikado, Wing’s Mongol, and Hollybrook.
The averages are: ash 5.54%, protein (N x 6.25) 38.29%,
fiber 4.64%, nitrogen-free extract (carbohydrates) 26.64%,
and fat 14.89%.
The same table gives compositional analyses (conducted

in the experiment station laboratory) of 7 commercial
soy bean flours. The averages are: moisture 5.1%, ash
4.5%, protein 42.5%, fiber 3.7%, nitrogen-free extract
(carbohydrates) 24.3%, and fat 19.9%. Note that the flour
contains much more protein and fat, and considerably less of
the other constituents than whole soybeans, probably due to
dehulling and perhaps sifting or bolting.
Soybeans of the Hollybrook variety, grown at the
station farm, were finely ground. Table II shows (and the
summary states) that the nitrogen-free extract therefrom
was found to contain: 4.51% total sugars, 0.50% starch,
3.14% dextrin, 4.94% pentosan, 4.86% galactan (less 0.24%
due to raffinose), 3.29% cellulose, 1.44% organic acids (as
citric), and 8.60% waxes, color principles, etc. “Of these
constituents only the first three, viz., the sugars, starch and
dextrin, amounting to 8.15 per cent may be considered
objectionable to a strict diabetic diet.”
“Conclusion (Part II): “In addition to the urease,
amylase, and glucoside-splitting enzyme reported by
other workers, the soy bean contains also a protease of
the peptoclastic type, a peroxidase and a lipase. Negative
results have been obtained for sucrase and protease of the
peptonizing type. It was thought unnecessary to examine the
material for urease and no attempt was made to corroborate
the presence of the glucoside-splitting enzyme. The presence
of an active amylase has been corroborated.”
Note 1. This is the most complete quantitative separation
to date of the carbohydrates in soybean seeds.
Note 2. This is the earliest document seen (July 2003)
that mentions “peroxidase” (or “peroxidases”) in connection
with enzymes in soybeans. It is also the earliest Englishlanguage document seen (July 2003) that contains the
word “peroxidase” in connection with soybeans. Address:
Analytical Lab., Connecticut Agric. Exp. Station, New
Haven.
1091. USDA Bureau of Plant Industry, Inventory. 1915.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1913. Nos. 35136 to 35666. No. 35. 69 p. Nov. 9.
• Summary: Soy bean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.)
“35600. Grown at the Plant Introduction Field Station,
Rockville, Maryland, under Yarrow No. 288. Original seed
received from Pomona College, Claremont, California, in
1911.
‘It makes a remarkable growth of vines and has
extremely large root nodules. Two bushels of seed were
secured last year, and this has all been planted this spring.’
(J.M. Rankin.).’”
“35601/35657. Collected by Mr. Frank N. Meyer,
agricultural explorer. Received June 14, 1913. Seeds of the
following; quoted notes by Mr. Meyer:
“35622-28.
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“35622. ‘(Tsinan, Shantung, China. No. 1822a. April 10,
1913.) A small black soy bean locally used to produce soy
bean sprouts. Chinese name Hsiao ghae doh.’ Note: This is
the earliest English-language document seen (Jan. 2013) that
uses the term “soy bean sprouts” to refer to these sprouts.
“35623. ‘(Tsinan, Shantung, China. No. 1823a. April 10,
1913.) A soy bean which is black outside and green inside.
Used boiled when half sprouted as a human food. Chinese
name Lu li ghae doh.’
“35624. ‘(Tsinan, Shantung, China. No. 1824a. April 10,
1913.) A soy bean which is black outside and yellow inside.
Used boiled when sprouted, also employed in soy-bean sauce
production. Chinese name Tau hsing ghae doh.’
“35625. ‘(Tsinan, Shantung, China. No. 1825a. April
10, 1913.) A good variety of yellow soy bean used in the
manufacture of sauce, bean curd, bean oil, for sprouts, etc.
Chinese name Huang doh.’
“35626. ‘(Tsinan, Shantung, China. No. 1826a. April
10, 1913.) A large green soy bean, considered locally a fine
variety. Used like the preceding one (S.P.I. No. 35625), and
besides that it is also eaten roasted and salted as an appetizer
before meals. Chinese name Tsing doh.’
“35627. ‘(Tientsin, China. No. 1827a. April 16, 1913.)
A large green variety of soybean used like the preceding
number (S.P.I. No. 35626). Chinese name Ta tsing doh.’
“35628. ‘(Tientsin, China. No. 1828a. April 16, 1913.) A
rare variety of soy bean, being of brown color. Used boiled
in soups. Chinese name Ta tze doh.’” Address: Washington,
DC.
1092. Advance (The) (Elizabeth City, North Carolina). 1915.
A better day for soy beans. Nov. 30. p. 2.
• Summary: “Farmers in this section will be glad to know
that the Division of Agronomy at Raleigh, of which C.B.
Williams is the head, is very much interested in the future of
the soy bean crop, which is being more extensively grown
now every year in this country.
“It is not strange that the State Department of
Agriculture should be interested in soy beans, for the soy
bean crop in North Carolina is larger than in any other state
in the union. This year the soy bean acreage in nearly every
county in this section was increased and it is said that Hyde
County alone this year has harvested no less than 200,000
bushels.
“With a million bushels of soy beans now on their
hands, Eastern Carolina farmers are wondering what they are
going to do with them.
“In central New York, according to Mr. Williams, a
factory has been established for the manufacture of soy
bean milk and soy bean flour. The Kellogg Toasted Corn
Flake Company of [Battle Creek] Michigan have conducted
experiments with soy beans, and have expressed a desire to
get in touch with growers of the product. Mr. Williams has
recently visited this section and has obtained the promise

of the Elizabeth City Oil and Fertilizer Company and of
the Eastern Cotton Oil Company of Hertford [15 miles
southwest of Elizabeth City] to conduct experiments with
view to utilizing the soy bean to keep their mills running
after the close of the cotton season. Also inquires have been
received from the owners of factories which handle the soy
bean and are able to use its by-products for information
about factory sites in this section.”
Note: This is the earliest document seen (June 2003) that
mentions the Elizabeth City Oil and Fertilizer Company (or
Elizabeth City, North Carolina) in connection with soybeans.
1093. Robb, N.S. 1915. Department of Farm Crops. Idaho
Agricultural Experiment Station, Annual Report p. 20-21.
For the year ending June 30, 1915. Also named Bulletin No.
84. Nov. 15.
• Summary: “Experiment for determining hardy varieties
of soy beans: A number of varieties of Soy beans were
furnished this Station by the United States Department of
Agriculture to determine the varieties that would mature seed
in this region. So far very little seed from any variety has
been produced and the growth has been very short.” Address:
Moscow, Idaho.
1094. Skinner, John H.; King, Franklin G. 1915. Cattle
feeding. XI. Winter steer feeding, 1914-15. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 183. p. 857891. Nov. See p. 859, 872-76.
• Summary: Part II is titled “Ground soybeans vs. cottonseed
meal as supplement to rations for fattening steers” (p. 87276). Summary (p. 859): “Cattle fed ground soybeans as a
supplement to corn, straw and corn silage for full-fed cattle
maintained eager appetites for a period of one hundred fifty
days.
“Cattle fed ground soybeans as supplement made more
rapid gains than those fed cottonseed meal.
“Cattle fed ground soybeans made greater gains on a
given amount of feed than cattle fed cottonseed meal as
supplement.
“Cattle fed ground soybeans were valued higher at the
end of the trial than those fed cottonseed meal.
“The profit per steer was larger when ground soybeans
were fed than when cottonseed meal was fed.” Address:
1. B.S., Chief in Animal Husbandry; 2. B.S., Associate in
Animal Husbandry. Both: Lafayette, Indiana.
1095. USDA Bureau of Plant Industry, Inventory. 1915.
Seeds and plants imported during the period from July 1 to
September 30, 1913. Nos. 35667 to 36258. No. 36. 74 p.
Dec. 23.
• Summary: 36054. Brassica Pekinsis (Lour.) Skeels.
Paits’ai.
“From Tientsin, China. Procured through Dr. Yamei Kin.
Received August 12, 1913.
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“’The people had some trouble to get a sufficient
quantity from reliable sources, for they say that at a distance
of only 6 li (24 miles) even, the character of the pai ts’ai
changes. It is easily grown, but for some unexplained reason
the abundance of the crop varies greatly, one year a head
producing quite a little handful and again, although the
conditions seem to be the same, they will get scarcely a
cupful.’ (Kin.)”
Soy bean introductions: Soja max (L.) Piper. (Glycine
hispida Maxim.)
“36073-36086. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received at the Plant Introduction Field Station,
Chico, Cal., August 13, 1913. Quoted notes by Mr. Meyer,
except as indicated.
“36079. ‘(No. 1864a. San Tun Ying, Chihli Province,
China. May 30, 1913.) A local variety of soy bean of a dullyellow color, used in the making of bean curd and bean
sauce. Requires only a short season to mature. Chinese name
Huang tou.’
“36107/36121. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received September 9, 1913. Quoted notes by
Mr. Meyer, except as indicated.
“36116. ‘(No. 1882. San Tung Ying, Chihli Province,
China. May 31, 1913.) A rare variety of soy bean, of an olive
color, found among seeds of the ordinary yellow variety.
Chinese name Ma chan tou.’” Address: Washington, DC.
1096. SoyaScan Notes. 1915. Chronology of USDA
organizations working with home economics (Overview).
Dec. 31. Compiled by William Shurtleff of Soyfoods Center.
• Summary: 1915 July 1–USDA’s nutrition and home
economics work is removed from the Office of Experiment
Stations and established as the Office of Home Economics
within the States Relations Service. Charles F. Langworthy is
its head throughout its entire existence (1915-1923).
1923 July 1–The Office of Home Economics is
reorganized as the Bureau of Home Economics. Louise
Stanley is its head throughout its entire history (1923-1943).
1943 Feb. 13–The Bureau of Human Nutrition and
Home Economics is formed within the Agricultural Research
Administration by merging the functions of the former
Bureau of Home Economics and the Division of Protein and
Nutrition Research (formerly in the Bureau of Agricultural
and Industrial Chemistry). Henry C. Sherman is its head
from 1943 to 1944. Hazel K. Stiebling is its head for the rest
of its existence (1944-1953).
1953 Nov. 2–The functions of the Bureau of Human
Nutrition and Home Economics are transferred to the
Agricultural Research Administration. The term “Home
Economics” disappears from USDA’s structure.
Source: Century of Service: The First 100 years of the
United States Department of Agriculture. 1963. By Gladys L.

Baker, et al. (p. 478).
1097. Willson, C.A. 1915. Relation of steer feeding to farm
returns. Tennessee Agricultural Experiment Station, Bulletin
No. 114. p. 79-110. Dec.
• Summary: Soy beans were grown for grain and stover
each year from 1908 to 1914. The average yield was 1,189
lb (19.8 bushels) per acre of grain and 2,877 lb/acre of
stover. “Soy beans and barley ranked ahead of all other
combinations used in these experiments in the amount of
food material produced per acre. Soy beans ranked ahead of
cowpeas in the production of grain each year. Better results
can be secured from soy beans and barley as a rotation for
the production of beef than from any other combination of
crops used in these experiments. The rotation in which soy
beans were used produced an average of 57 pounds more
beef per acre than that in which cowpeas were used, and 74
pounds more than that in which corn was used. Larger beef
gains were made per acre when the soy beans were allowed
to reach maturity than when they were made into hay... The
soy-bean grain and barley acre ranked ahead of all the other
rotations in the gross returns of beef per acre. This rotation
produced an average of $61.23 per acre.” Contains many
tables showing results of experiment. Photos show a field of
soybeans (p. 103). Address: Animal Husbandman, Knoxville,
Tennessee.
1098. USDA Bureau of Plant Industry, New and Rare Seed
Distribution, [Office Circulars]. 1915. Soy bean (Soja max).
No. 19. *
Address: Bureau of Plant Industry.
1099. Davenport, Eugene. 1915. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
28:1-27. For the year ended June 30, 1915. See p. 11-12.
• Summary: The section titled “Agronomy” (p. 11-12)
contains exactly the same text concerning soybeans found in
last year’s report. Address: Director of the Station, Urbana,
Illinois.
1100. Gray, Dan T. 1915. Report of the Division of Animal
Industry. North Carolina Agricultural Experiment Station,
Annual Report 38:28-30. For the year ended June 30, 1915.
• Summary: The section titled “Swine” (p. 28) states: “To
determine the effect of peanuts, soy beans, mast and other
softening feeds upon the bodies of hogs and their lard, with
a view to developing a plan of feeding to counteract these
unfavorable results.” The results are not given.
Note: Merriam-Webster’s Collegiate Dictionary (1998)
defines mast, a word first used before the 12th century, as
“nuts (as acorns) accumulated on the forest floor and often
serving as food for animals (as hogs).” Address: Chief,
Animal Industry Div. [Durham, North Carolina].
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1101. Halsted, Byron D.; Groth, B.H.A.; Owen, E.J.; et al.
1915. Report of the Botanical Department. New Jersey State
Agricultural Experiment Station, Annual Report 35:295-338.
For the year ending Oct. 31, 1914. See p. 317-21.
• Summary: The section titled “A study of influence of podposition upon viability and vigor of seedlings” (p. 317-21)
discusses soybeans, pea beans, cow peas–”New Era,” corn,
and lima beans. Concerning soybeans. “This work was begun
in 1912 and some results were published in the report for
last year. During the past winter and spring (of 1914) many
tests were made in greenhouse and laboratory.” For Ito San
variety soybeans, the viability is highest for seeds located
at the tip of the pod, and lowest for seeds at the base of the
pod. But the seeds in the middle of 3-seeded pods have the
greatest vigor and are first in probable value for planting.
Similar information is given for the Wilson variety.
A table shows the weights of soybean seeds (Early
Brown, Wilson, and Ito San varieties) in the pod as regards
their position in the pod. These figures are derived from
1,750 seeds, excepting for the 1-seeded lots when only 950
were used. The one-seeded was the heaviest, followed by
the two-seeded tip, then three-seeded middle lots. Address:
1. Sc.D., Botanist; 2. Ph.D., Plant Physiologist. All: New
Brunswick, New Jersey.
1102. Halsted, Byron D.; Groth, B.H.A.; Owen, E.J.; et al.
1915. Report of the Botanical Department. New Jersey State
Agricultural Experiment Station, Annual Report 35:295-338.
For the year ending Oct. 31, 1914. See p. 321-29.
• Summary: The section titled “Abortiveness of ovules in
connection with position in pod” (p. 321-29) discusses this in
connection with various plants: Canada peas, soybeans, lima
beans, wistaria. It also discusses: Relative number of seeds in
pods, and size of fruit as related to position on plant.
Abortiveness of ovules is failure in the formation of
seed. Three soybean varieties were tested: Early Brown,
Wilson, and Ito San. A table (p. 322) shows that for these 3
soybean varieties “the great preponderance of abortiveness is
in the basal ovules” (i.e. the seeds furthest from the tip of the
pod).
The following number of seeds were found in a large
sample of Early Brown soybeans: One seed 12.5%. Two
seeds 49.2%. Three seeds 37.2%. Four seeds 1.1%. Address:
1. Sc.D., Botanist; 2. Ph.D., Plant Physiologist [New
Brunswick, New Jersey].
1103. Henry, William Arnon; Morrison, Frank Barron.
1915. Feeds and feeding: A handbook for the student and
stockman. 15th ed. Revised and entirely rewritten. Madison,
Wisconsin: The Henry-Morrison Company. x + 691 p. See
p. 177-78, 236, 305, 366-67, 375-76, 382, 415, 463-64, 532,
534-35, 605, 612-13. 24 cm. [24 ref]
• Summary: Contains a review of the literature on the
soybean and soybean cake or meal. In Chapter 10, in the

section on “Oil-bearing seeds and their products,” the
subsection titled “256. Soybean” states (p. 177-78): “The
soybean, Glycine hispida, is one of the most important
agricultural plants of northern China and Japan. So great is
the production of this seed, or grain, in Manchuria that in
1908 over 1,500,000 tons of soybeans were shipped from 3
ports, chiefly to Europe. The bean-like seeds of the soybean,
which carry from 16 to 21 per ct. of oil, are used for human
food and for feeding animals. The oil is used for human food
and in the arts, and the resulting soybean meal is employed
as feed for animals and also for fertilizing the land, the same
as cottonseed meal. This plant produces the largest yield of
seed of any legume suited to temperate climates, but at the
present time is grown in this country chiefly for forage.”
“No other plant so little grown in the United States at
this time promises so much to agriculture as the soybean,
which not only yields protein-rich seed and forage but builds
up the nitrogen content of the soil.”
“257. Soybean cake or meal” (p. 178). “During recent
years a considerable amount has been imported to the
Pacific Coast states from the Orient, for feeding poultry and
dairy cattle. In Europe the unground cake is used in this
country the meal. Tho high in price, soybean meal is greatly
esteemed by western dairymen and is often fed in large
amounts to cows on official tests.”
In Chapter 14, titled “Leguminous plants for forage” is a
long subsection on “358. Soybean” (p. 236).
In Chapter 19, “Feeds for the horse,” soybeans are
mentioned briefly in the subsection on “485. Leguminous
seeds” (p. 305).
In Chapter 22, “Feeds for the dairy cow” are subsections
on “600. Soybeans” (p. 366-67) and “601. Soybean cake” (p.
367). “617. Soybean hay” (p. 375-76). “618. Soybean silage
and alfalfa hay” (p. 376). “633. Silage from legumes” (p.
382). In Chapter 25, “Raising dairy cattle” ground soybeans
are mentioned in the subsection on “681. Farm grains as
skim-milk substitutes” (p. 414-15). In Chapter 27, “Feeds
for fattening cattle” are subsections on “754. Soybeans” (p.
463-64). “755. Soybeans, cowpeas, and corn” (p. 464). In
Chapter 31, “Feeds for sheep” soybeans are mentioned in
the subsection on “856. Minor protein-rich concentrates” (p.
532) and “859. Legume hays compared” (p. 534-355).
In Chapter 23, “Feeds for swine” are subsections on
“977. Soybeans” (p. 605) and “989. Soybean pasture” (p.
612-13).
The Introduction begins (p. vii): “The animals of
the farm should be regarded as living factories that are
continuously converting their feed into products useful to
man.”
In Chapter 9, “Leading cereals and their by-products”
are subsections defining various corn-related terms: “207.
Corn meal; corn chop; corn feed-meal” (p. 153). “208. Cornand-cob meal.” “209. Starch and glucose by-products” (p.
153-54), “210. Corn gluten feed” (p. 154) and “211. Gluten
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meal.” Note: This is the earliest English-language document
seen (April 2003) that contains the term “Corn gluten” or
“Corn gluten feed.”
In Chapter 10, the section on sorghums and millets (p.
167-169) states: “The sorghums, Andropogon sorghum and
Sorghum vulgare, vars. may be divided into two classes–the
saccharine sorghums, having stems filled with sweet juices,
and the non-saccharine varieties, with more pithy stems and
juice sour or slightly sweet.” “The non-saccharine, or grain,
sorghums include kafir, dura, milo, feterita, kaoliang, and
the less important shallu... The kaoliangs, early maturing
sorghums from northern China, are slender, dry-stemmed
plants, with loose, open, erect heads.” They show “much
promise for the northern plains section where the other
types will not mature. The kaoliangs compare favorably in
yield of grain with the milos, and are even better in severe
drought.” They were studied in 1911 with good results at
the Highmore, South Dakota, Branch Station. The sweet
sorghums, or sorghos, are forage rather than grain producers.
“The millets chiefly grown in this country are: (1) the
foxtail millets, Setaria Italica spp... and (2) the broom corn,
proso, or hog millets, Panicum miliaceum spp., which have
spreading or panicled heads, wide hairy leaves, and large
seed.”
Also discusses alfalfa, cowpeas, peanuts, and sesame
cake. Address: 1. D.Sc., D.Agr., Emeritus Prof. of
Agriculture and formerly Dean of the College of Agriculture;
2. B.S. Asst. Director of the Agric. Exp. Station. Both: Univ.
of Wisconsin and Wisconsin Agric. Exp. Station.
1104. Illinois Farmers’ Institute, Annual Report. 1915. The
soy bean. A plant with many uses–Especially valuable for
feeding with starchy grains. 20:252-53.
• Summary: Contents: Introduction. A plant rich in protein.
For hay and forage. As a pasture crop. Pork for $2.74
a hundred. As a green manure crop. Soil requirements.
Inoculation. Planting the beans.
“Although the soy bean was introduced into this country
a number of years ago, and has been the object of much
discussion in agriculture literature, most of it favorable,
it is yet grown only in a small way and is unknown to the
majority of farmers except by hearsay.
“Illinois is very favorably situated for the production
of this crop and progressive farmers believe it is destined to
become one of the most important crops of the State, and one
that will prove very profitable both as a money crop and as
an aid in maintaining the fertility of the farms.”
“The soy bean is readily eaten by hogs and a
considerable part of their growth may be made by
supplementing the corn ration with it. The Alabama
Experiment Station found that when hogs were fed on corn,
100 lb of pork cost $7.63; when fed a two-thirds ration
of corn and pastured on soy beans the cost was $2.74 a
hundred.”

1105. Lipman, Jacob G.; Blair, A.W.; McLean, H.C.;
Wilkins, L.K. 1915. Report of the Soil Chemist and
Bacteriologist. New Jersey State Agricultural Experiment
Station, Annual Report 35:207-45. For the year ending Oct.
31, 1914. See p. 222-23, 237, 240-45.
• Summary: The section titled “Continuous growing of
wheat and rye–1914” (p. 222-23) states that Ito San soy
beans were substituted for cow peas on two plots in the
fall of 1913 on account of cow pea wilt in the soil. Table
I (p. 223) shows that “leguminous crops are responsible
for substantial gains in grain and straw and in amount of
nitrogen recovered.”
Table VI (p. 237) shows “The yield of dry matter and
nitrogen as influenced by lime–leguminous crops. Soybeans
(the residual crop in 1914) grown on the limed plots had
more than twice the dry matter as the check plots.
The long section titled “Factors influencing the protein
content of soybeans” (whole plants; p. 240-45) describes
various pot experiments conducted during the summer of
1914. The following factors were studied: Thickness of
planting, date of harvesting, different fertilizer materials, and
different varieties (Cloud, Ebony, Edna, Guelph, Hollybrook,
Manhattan, Medium Yellow, Ohio 9035, Swan, Wilson, Tar
Heel / Tarheel). Medium Yellow, Ebony, and Guelph had the
highest protein content. Address: 1. Ph.D., Director of the
Station and Prof. of Agriculture at the State College, New
Brunswick, New Jersey.
1106. Manns, Thomas F. 1915. Some new bacterial diseases
of legumes and the relationship of the organisms causing the
same. Delaware Agricultural Experiment Station, Bulletin
No. 108. 44 p. Based on his 1913 PhD thesis, Univ. of
Pennsylvania.
• Summary: Discusses Bacillus lathyri Manns and
Taubenhaus, a new bacterial disease found on soybean leaves
and pods. Address: Univ. of Pennsylvania.
1107. Osborne, Thomas B.; Mendel, Lafayette B. 1915. The
comparative nutritive value of certain proteins in growth,
and the problem of the protein minimum. J. of Biological
Chemistry 20:351-78. [24 ref]
• Summary: In earlier publications, the authors have pointed
out “the dominant importance of certain amino-acids in
problems relating to the function of nitrogenous food
intake in both maintenance and growth.” “The inequalities
of different sources of protein in meeting the nutritive
needs have been recognized in recent years by various
investigators.” If protein intake is low, the “law of minimum”
determines the amount of protein available for constructive
functions. Adding cystine to certain foods, at once renders
the ration decidedly more adequate for growth.
A table (p. 361) lists the major protein of
animal origin and of vegetable origin, including
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361, 367, 369, and 371-77.
Note 1. Edestin is a crystalline globulin that contains all
the essential amino acids.
Note 2. The ideas in this paper later became the basis for
the idea of protein complementarity and combining proteins
to increase the quality of each one. Address: Yale Univ.,
Connecticut.
1108. Owen, Irving L.; Boughner, William C. 1915.
Report of the Department of Farm Crops. New Jersey State
Agricultural Experiment Station, Annual Report 35:201-06.
For the year 1914. See p. 204-05.
• Summary: The section titled “Rice Straw and Soy Beans”
states: “The growing of rye straw followed by soy beans for
seed as a two-crop proposition has worked out very well
this season... The rye was sown in the Fall of 1913 with
fertilizer applied... The field was plowed after the first rain
and planted to Ito San soy beans in rows 28 inches apart
using one-half bushel per acre. Fertilizer was applied with
the grain drill previous to planting the mixture being 225 lbs.
acid phosphate and 75 lbs. muriate of potash per acre. The
beans were harvested with the self-rake reaper and threshed
from the field. The straw was used in the horse barn for litter
as a comparison with sharings [shavings?] had shown this
straw to be worth eight dollars a ton when used as litter not
including the value in the manure.”
Table no. 6–Rye straw and soy Beans. “Summary–Soy
Beans: Total value of crop: 66 bushels of seed @ $2.00 per
bushel, $132; 4.9 tons of straw @ $8.00 per ton, $39.20;
$171.20; total cost: labor, seed and fertilizer, $97.46; total
profit–6 acres, $73.74; average cost per acre $16.24; average
profit per acre, $12.29; average yield seed per acre, 11
bushels.” Address: 1. Farm Manager; 2. Foreman [New
Brunswick, New Jersey].

glycinin from the soy bean. The authors compare the
efficiency of these proteins for growth and maintenance.
The problem of the “protein minimum” can be demonstrated
by noting that “no amount of zein food, however large, will
enable rats to maintain their nutritive equilibrium. A small
addition of tryptophane will at once convert the inefficient
food into a maintenance ration.” Many growth line graphs
(growth curves) for rats on diets containing various protein
sources are shown (p. 370-78). Also contains many tables
(most untitled) showing results.
Edestin, the main protein in hemp-seed, is used in
numerous growth trials and discussed on pages 352, 355,

1109. Photographs of W.L. Burlison in 1915, 1929, and
1951. 1915.
• Summary: See next page. (1) In 1915 Burlison earned his
PhD degree from the Univ. of Illinois.
(2) In March 1920 W.L. Burlison became head, Dep. of
Agronomy, Univ. of Illinois. In September of that same year
he became one of the founders of the American Soybean
Association. In 1929 he is standing near a microphone,
probably about to make a speech.
(3) On 1 Sept. 1951 W.L. Burlison retired from Univ. of
Illinois; he is shown here shortly before retirement seated at
his office desk.
Source and Courtesy of University of Illinois Archives,
William L. Burlison Papers, RS 8/6/22, Box 1, “Leader,
Agricultural Statesman, Friend,” 1951.
1110. Street, John Phillips. 1915. Commercial feeding stuffs.
Connecticut Agricultural Experiment Station, Annual Report
38:199-226. For the year ended Oct. 31, 1914. See p. 224-25.
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• Summary: In the section titled “Ensilage corn, soy bean
fodder and soy beans” (p. 224-25) nutritional analyses are
given of 19 samples of soy beans and 20 samples of soy
bean fodder. Values are given for water, ash, protein, fiber,
nitrogen-free extract, and fat.
The soy bean varieties are Ito San, Quebec 92, Quebec
537, Kentucky, Medium Yellow, Manhattan, Ebony, Peking,
Medium Green, Okute, Wilson, Arlington, Swan, Morse,
Cloud. Mikado, Wing’s Mongol, and Jenkins’ Hollybrook.
Address: Chemist in Charge, State Chemist, New Haven,
Connecticut.
1111. Williams, C.B. 1915. Report of the Division of
Agronomy. North Carolina Agricultural Experiment Station,
Annual Report 38:10-16. For the year ended June 30, 1915.
See p. 15-16.
• Summary: “Much work in the breeding of velvet beans,
cowpeas, and soybeans has been carried on at the Central
farm with promising results.”
“A number of varieties of soybeans, too, have been
tested on the farms of F.P. Latham of Belhaven and W.T.
Holderness of Tarboro. Both of these gentlemen have shown
great interest in the results that are being secured in the
tests.”
“During the spring arrangements were made for
conducting with the Office of Forage Crop Investigations
of the Bureau of Plant Industry a series of experiments
with cowpeas and soybeans. In these investigations plats
were planted which were designed to study the relative
value of different varieties; of different methods of culture;
of different rates of seeding; and of different times of
planting of soybeans and cowpeas. These experiments are

being conducted at the Buncombe and Edgecombe farms.”
Address: Chief, Div. of Agronomy.
1112. Rogers, L.A. 1916. Fermented milks. USDA Bulletin
No. 319. 30 p. Jan. 10. [77 ref]
• Summary: Contents: Introduction. Therapeutic value of
fermented milk. Food value of fermented milk. The various
forms of fermented milk: Cultures in tablet and capsule form,
buttermilk (making buttermilk in the home), kefir, kumiss,
yogurt. Bibliography.
“Therapeutic value of fermented milk: Fermented milks
have been used since early times, but it is only within very
recent years that physicians have become interested in the
possibilities of their use for therapeutic purposes. Within the
past 20 years there has been an increasing number of papers
in the medical journals on this subject, and at one time the
widespread interest in fermented-milk therapy was reflected
by the numerous magazine and newspaper articles on various
phases of the subject. This interest was stimulated in a large
measure by the work of Metchnikoff (1908). His views,
which are set forth in some detail in Chapter V, “Lactic acid
as inhibiting intestinal putrefactions,” of his book entitled
The Prolongation of Life are looked upon by the more
conservative investigators of this country as overdrawn and
as unsupported by experimental evidence” (p. 2).
“The particular bacterium which it is proposed to use
in suppressing the putrefactive bacteria of the intestines is
the organism commonly known as Bacillus bulgaricus, or
the Metchnikoff bacillus” (p. 4). Address: Bacteriologist in
Charge of Research Lab., Dairy Div. [USDA].
1113. Hall, F.H. 1916. Soybean and cowpea. New York
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Agricultural Experiment Station, Circular No. 45. 6 p. For
the year 1915. Transmitted to the legislature Jan. 15, 1916.
Reprinted in 1916 in the Station’s 34th Annual Report for
1915, p. 116-21.
• Summary: Includes a description of the general character
of the soybean, its uses and value, and yields and feeding
value.
1114. Vrooman, Carl. 1916. Grain farming in the corn belt
with live stock as a side line. Farmers’ Bulletin (USDA) No.
704. 48 p. Jan. 20. See p. 16-19, 21-23, 25.
• Summary: Soy beans are mentioned briefly (p. 16-17) in
the section titled “Rotations.” One good rotation is corn,
soy beans or cowpeas, wheat, then clover and timothy. A
good sandy land rotation is soy beans with a rye cover crop
followed by corn with a rye cover crop.
The section on “Legumes” (p. 17-22) states that
“Alfalfa, soy beans, clover, and sweet clover are the legumes
best adapted to the corn belt.” “Alfalfa can be made to grow
fair crops on poor soil, but if the soil is very thin it is always
advisable to put on a good coating of stable manure or grow
and plow under a crop of soy beans, cowpeas, or sweet
clover, before seeding to alfalfa.”
The subsection on “Soy Beans” (p. 21-22) states: “Soy
beans are a splendid legume crop with which to fill in when
clover or other crops fail, or for building up thin, sandy soil.
At present they bring the largest money return when sold for
seed, but are a profitable crop, either cut for hay, used for
pasture, hogged down, or fed as concentrates. This crop is
usually planted a little later than corn, on ground prepared
as for corn. Whether sowing solid or in rows, use from four
to five pecks of seed per acre. Inoculation is necessary when
starting soy beans on a new field. A grain drill is the best tool
for seeding soy beans.”
“Cut soy beans for hay while the leaves are still green
and with the beans in the ‘dough.’ For seed, cut after the
leaves are well ripened and beginning to fall and the seed
pods well dried and almost ready to open. If allowed to
stand too long, however, a large percentage of the beans will
shatter out in handling. Cut for hay with an ordinary mower
and rake and bunch as soon as the vines have wilted, It takes
several days of bright drying weather to cure the hay so
that it can be stacked safely or put in the mow. Cut for seed
with the binder, if the vines are tall enough, otherwise use a
mower, preferably with a buncher attachment. If you have
no buncher, use the mower and follow immediately with the
rake, Handle the vines as little as possible.
“Soy beans are easily thrashed with either a bean huller
or a common thrashing machine. If the latter is used, all the
concaves should be removed and the cylinder run at about
half-speed. Thus few beans will be cracked, yet if a good
current of wind is kept on the riddle the beans will be well
cleaned.
“Care should be taken to let soy-bean seed dry

thoroughly before putting away in tight bins, as they contain
a large amount of moisture.
“Another way to handle soy beans is to drill them
with corn and then hog off both together. This makes
approximately a balanced ration, which serves admirable for
hog feed. A field planted in this way is almost sure to give a
good cash return. A farmer in Champaign County, Illinois,
hogged off 40 acres of corn and soy beans in 1914 and found
that the field gave him a net profit of $9.60 per acre more
than any other field on his 800-acre farm.”
Soy beans are also discussed in the section on
“Inoculation” (p. 25). Address: Asst. Secretary of Agriculture
[USDA].
1115. Morse, W.J. 1916. Soy beans profitable to cotton
states: Expert of the Department of Agriculture gives
thorough lesson on soy beans, which have greater feeding
value than cottonseed meal. Crop would thrive in Louisiana.
Item Farmer (New Orleans, Louisiana) 4(42):8. Jan. 22.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. When to sow. Rotations.
Mixtures. Many varieties. Soy beans for hay. Soy beans for
pasture. Soy beans for soiling. Soy beans for ensilage. Soy
beans for seed. The feeding value. Storing soy beans. Value
for human food. Address: Scientific Assistant, Bureau of
Plant Industry, USDA.
1116. Henderson (Peter) & Co. 1916. Wholesale catalogue
for market gardeners and florists. Spring edition (Mail-order
catalog). New York, NY. 64 p. Jan. 27 cm.
• Summary: The full-page section titled “Farm seeds”
contains the same text for Early Green Soja as the spring
1914 edition of this Wholesale Catalogue. The illustration
of “Henderson’s Early Soja Bean” has been replaced with
a photo of four large ears of “Long’s champion yellow dent
corn.” The price of 1 bushel has increased to $5.25 from
$5.00. On the cover is an illustration of a man holding
Henderson’s easy blanching celery.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
1117. Puig y Nattino, Juan. 1916. El cultivo de la soya [The
cultivation of soybeans]. Revista del Ministerio de Industrias
(Montevideo, Uruguay) 4(19):78-91. Jan. [7 ref. Spa]
• Summary: Describes variety trials conducted in Uruguay
using seeds supplied by the USDA. The varieties harvested
in March 1915 included Peking, Arlington, Pinsu [Pingsu],
Jaba, and Mammoth. A table (p. 79) shows that the yields
of seed were very small, but that Mammoth gave by far the
largest seed yield, 320 kg/ha. Discusses the many ways that
soybeans (las habas de soya) are used as food in Japan,
including soy sauce (Shoryu [sic, shoyu]), cooked whole
soybeans, tofu or soybean cheese (Tofú ó Queso de habas de
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Soya), and soymilk. They used Mammoth variety soybeans,
grown in Uruguay, to make soymilk. Seven tables (p. 84-90)
give the nutritional composition of five different soybean
varieties tested in Uruguay, planted in 1914 or 1915. An 8th
table (p. 91) gives the nutritional composition of soymilk.
Note 1. This is the earliest document seen (May 2009)
concerning soybeans in Uruguay, or the cultivation of
soybeans in Uruguay.
Note 2. This journal is published in Uruguay by the
Ministerio de Industrias y Trabajo.
Note 3. This is the earliest Spanish-language document
seen (April 2013) that uses the word Tofú or the term Queso
de habas de Soya to refer to tofu. Address: Ing. Agrón.,
Director del Laboratorio Agronómico en la Inspección
Nacional de Ganaderia y Agricultura.
1118. Cromer, C.O. 1916. Re: Yields determined on various
soybean strains. Letter to W.J. Morse, Scientific Assistant,
Forage-Crop Investigations, Bureau of Plant Industry,
Washington, DC, Feb. 8. 2 p. Typed, with signature on
letterhead.
• Summary: “My dear Morse: I have gotten the yields
determined on the soybean strains which you sent me last
spring, as well as the cowpeas, and transmit herewith the
results.” A table lists 18 strains by their S.P.I. numbers, with
a yield for each in bushels/acre. The top yield was 30.5
bushels (#30600), followed by 28.6 (#36847). The lowest
yield was 19.4 (#36576). “The Manchu is 24.2 and 30744 is
20.2. I am not aware whether this last named variety is the
same as Black Eyebrow or not.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#5.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
1119. Piper, C.V. 1916. Re: Mr. A.T. Powell of Brookeville,
Maryland. Letter to W.J. Morse, [USDA], Feb. 15. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. A.T. Powell of
Brookeville, Maryland, was in to see me a few days ago. He
grew a large area of soy beans last year, a crop in which he
is much interested. He thought he had the Peking variety,
but he tells me the seed were yellow, and I expect to receive
a sample from him within a few days. In view of the work
he is doing I think it desirable to send him enough seed to
plant an acre of five or six of the best varieties, namely,
Haberlandt, Peking, and such others as you think are the best
for his immediate locality.
“Very truly yours,...”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1120. Indiana Farmer. 1916. Soy bean flour a success.
71(8):16, col. 3. Feb. 19.
• Summary: “Experiments conducted by the Department
of Agriculture with soy bean flour indicate that it may be
used in much the same way as corn meal. Although the
soy bean has been grown for more than twenty-five years
in this country, it has been used almost exclusively as a
forage crop. As a coffee substitute it has been placed on the
market at various times with but little success, although it
compares very favorably with some substitutes now used
quite extensively. In Japan and China the bean, which has
been extensively cultivated since the earliest times, is used
principally for human food and is prepared in many different
ways. Bean curd is very common and other products with
which Western people are not familiar. In Germany and
England the use of the bean as human food is becoming
important. In England bakers have put on the market a
soy bread made from flour which is 25 per cent soy meal
[soy flour] and 75 per cent wheat flour, soya ‘biscuits’ or
‘crackers’ are also for sale all over England, and, like the
bread, are very palatable. For Americans and Europeans it
is probable that the bean is most acceptable when made into
bread, biscuits, muffins, griddle cakes, waffles, etc.”
1121. Latham, F.P. 1916. Soy beans as a cereal: Soy beans
a great crop for southern farmer. Progressive Farmer
(Winston-Salem, North Carolina) 31(8):254-55. Feb. 19. See
also p. 286 (Feb. 26) and p. 342 (March 4).
• Summary: “The first mention of the soy bean in this
country was in the early part of the 19th century; however, it
attracted little attention prior to 1854, when 2 varieties were
brought to this country from Japan by the Perry expedition.
It followed that other varieties were found and introduced,
among them that ‘old standard,’ the Mammoth Yellow,
which came to our shores sometime previous to 1882. The
success with Mammoth furnished an encouraging lead to our
diligent research workers, resulting in the importation into
this country by the Department of Agriculture of some 800
distinct varieties.”
As a cereal, it is widely produced in Japan, China,
Korea, and Manchuria. “By certain processing of the ground
beans a milk is extracted which is not such a poor substitute
for the real article; from this a cheese [tofu] is made that
resembles in texture and nutrient value, our cottage cheese.
Another product is a heavy, rich sauce [miso], similar to
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our peanut butter, which is consumed in large quantities.
Soys occupy the place in the diet of these people that navy
and lima beans do in our own, and are prepared in a like
manner. They furnish the brown man his ‘peanut.’ By the
simple process of soaking in salt water, then roasting they
at once become a close competitor of the famous American
delicacy.”
“So far as I have been able to ascertain there is but one
mill in the United States built for and operating exclusively
on soy beans. The Pacific Oil mills, of Seattle, Washington,
have build up a lucrative business in this line and only get
foreign beans for crushing, its output of both oil and meal
meeting a ready demand in the West. That such can be done
profitably in the South is no longer a question. The fact has
already been demonstrated by several cotton oil mills in
eastern North Carolina... If these satisfactory results can be
obtained in mills not constructed for the purpose of handling
beans, it is entirely reasonable to suppose that specially
constructed machinery will in time be installed that will
further enhance the profits accruing from such operations.”
A portrait photo shows F.P. Latham.
Note 1. This is the earliest document seen (Aug. 2011)
that mentions Pacific Oil Mills of Seattle, Washington.
Note 2. This is the earliest of many articles seen (Aug.
2011) that likens tofu to cottage cheese, or roasted soybeans
to peanuts. Address: Belhaven, North Carolina.
1122. Cromer, C.O. 1916. Re: List of farmers in Indiana
who have grown soybeans during the past year. Letter to
W.J. Morse, Scientific Assistant, Forage-Crop Investigations,
Bureau of Plant Industry, Washington, DC, Feb. 23. 1 p.
Typed, with signature on letterhead.
• Summary: On 10 Nov. 1915 Morse wrote Prof. Cromer:
“We are trying to collect certain data concerning the culture
and varieties of soy beans in a number of States. It will be
greatly appreciated if you will send us a list of soy bean
growers in your State using the crop either as forage or for
seed purposes.”
In this response, Cromer sends Morse a list of 20
farmers “who have grown soybeans during the last year in
Indiana or nearby, as follows: Geo. D. Gilbert, Goshen, Ind.
D.L. Trout, Chicago, Illinois. Otto S. Jones, Greenfield, Ind.
B. Wilson, Muncie, Ind. R.R. #4. E.R. Kenney, Lafayette,
Ind. R.R. #8. E.B. Bentley, Charlestown, Ind. Stacy Brant,
Shelbyville, Ind. W.F. Lamport, Indianapolis, Ind. Fountain
Sq. Station. D. McCarver, Edwardsport, Ind. W.G. Wilson,
Brookville, Ind. Fred E. Allen, Bedford, Ind. L.T. Hurst,
Bainbridge, Ind. Fred Bachman, Jr., Acton, Ind. Virgil
Sears, Lapel, Ind. Harry E. Wheeler, Darlington, Ind. I.C.
Scharf, New Albany, Ind. W.E. Stevens, Boonville, Ind.
H.K. Kirkpatrick, Lafayette, Ind. Samuel L. Mitchell, Battle
Ground, Ind. Oran A. Province, Franklin, Ind.
Note: Neither the Fouts Brothers nor Adrian Parsons are
mentioned.

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#5.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
1123. Jones, S.A. 1916. Peas and beans. Monthly Crop
Report (USDA) 2(2):18-19. Feb. 29.
• Summary: “Since the discovery, in the present generation,
of the full value of the legumes as soil renovators, through
the addition to the soil of nitrogen, the importance of their
place in an intelligent system of farming continues to receive
increasing recognition by the average farmer.” Each of the
major types is discussed in this order: Soy beans, common
white and colored beans, lima beans, velvet beans, Canadian
field peas, and cowpeas.
“Soy beans: The soy bean is to a certain extent a
competitor of the clovers, but its principal usefulness is as
a substitute for the latter is sections where clovers are not
successfully grown. The production of soy beans met first
with marked favor in North Carolina and Tennessee, and
these two States remain the leaders in the production of this
crop, though their area of growth has rapidly extended into
other States, particularly to the north and west. They are
comparable with cowpeas as a forage crop, but have met
with more favor north of the cotton belt than in it, where
cowpeas have the preference.
“The relatively greater popularity of the soy bean
compared with the cowpea in the northern portion of their
range of cultivation, may be in part due to the fact that the
former produces relatively better than the latter on rich clay
loams, and more poorly on thin and sandy soils. It also does
better on lowlands. Conversely, droughty conditions and
extreme heat cause the leaves to drop from the plant, making
it less valuable for hay, the grain shatters badly, and the crop
requires much more skill and attention in handling than
cowpeas, which facts, particularly in view of the type of farm
labor in much of the cotton belt, makes it less available there
than the cowpea.
“Soy beans are not generally used as a human food in
this country, although perfectly edible. Its principal use is
as a stock food, about 10 per cent being fed as mature grain,
mostly in the form of milled feed, 15 per cent as grain in
the straw, either cut or pastured, and 52 per cent as hay cut
green or siloed. Four per cent is plowed under for fertilizer,
about 18 per cent, or over 3 bushels from each acre, is saved
as seed. As one bushel out of the normal yield of 18 bushels
per acre would suffice to seed an acre, if broadcast, and
half a bushel if planted in cultivated rows, it is evident that
the acreage of this crop must be increasing rapidly. In dairy
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about equal amounts of boron, and rather
large quantities were found in the tops of all
the plants analyzed.
“The leguminous plants, which were more
easily injured by boron, absorbed larger
amounts than the other plants tested... In
some of the legumes–namely string beans,
soybeans, and peas–a noticeable yellowing
of the leaves was observed when borax was
added at the rate of 0.74 pound [per 10 cubic
feet of manure], and in these cases a reduction
in stand took place” (p. 886). It apparently
made little difference in the quantity of boron
absorbed by the plants tested whether boron
was added to the soil as borax or calcined
colemanite. Address: Physiological Chemist,
Bureau of Chemistry.

sections, the soy bean is often planted with corn, and both
crops are harvested together and cut up for silage.”
A table (p. 19) titled “Soy beans” gives statistics on
utilization in the following states: Virginia, North Carolina,
Ohio, Tennessee, Alabama, Mississippi, and All other. For
each state is given (in 11 columns): Percentage of the crop
used for: Human food (grain), stock feed (matured grain),
stock feed (mature grain fed in the straw or pastured), seed,
cut green for hay. Normal yield per acre: Grain, plant cut
green for hay. Planting, usual date. Harvesting, usual date.
Acreage, compared with total acreage of all beans and peas
in State. Virginia has the highest use for human food (6%).
Mississippi has the highest yield of grain (22.0 bu/acre)
followed by Virginia (20 bu) and Ohio (20 bu). Ohio has the
highest percentage of soybean acreage compared with total
acreage of all beans and peas in State (43.0%), followed
by Tennessee (15.0%), and Alabama (5.0%). Soybeans are
planted from May 15 to June 15 and harvested from Sept. 10
to Sept. 20.
Note: This is the earliest USDA publication seen that
gives statistics on soybean utilization (by state) in the United
States; however it does not give soybean production or
acreage by state, or in the USA as a whole. Address: Bureau
of Crop Estimates.
1124. Cook, F.C. 1916. Boron: its absorption and distribution
in plants and its effect on growth. J. of Agricultural Research
5(19):877-90. Feb. [14 ref]
• Summary: Table 5 (p. 884) shows the percentage of boron
(as boric acid) in the roots and tops of soybeans grown at
Arlington Farm, Virginia. “The roots and beans contained

1125. Lipman, Jacob G.; Blair, A.W. 1916.
Factors influencing the protein content of
soybeans. Soil Science 1(2):171-78. Feb. [2
ref]
• Summary: This is a continuation of work
begun in summer of 1914, an account of
which was given in the Annual Report of the New Jersey
Experiment Station for that year. Contents: Introduction.
Series I: Rate of seeding. Series II: Can nodule formation
be depressed? (by adding nitrogen to the soil). Series III:
Varieties. Variety test of soybeans–Field experiment. Crop of
1915.
The following 15 varieties were tested: Baird, Black
Eyebrow, Claud, Ebony, Edna, Guelph, Hollybrook, Ito San
(Plot 67), Manchu, Manhattan, Medium Yellow, Ohio 9035,
Swan, Tarheel, Wilson. Table 4 (p. 175) shows (for these 15
varieties) the grams of dry matter, percentage of nitrogen,
and total amount of nitrogen in the green vines and pods,
matured stems, and matured seeds. Five varieties show more
than 6.5% of nitrogen in the dry beans: Manhattan (6.809%),
Hollybrook (6.775%), Black Eyebrow (6.660%), Ebony
(6.612%), and Swan (6.533%).
Table 5 (p. 177) shows (for these 15 varieties) the yield
of dry matter and nitrogen content of these soybeans (1915,
calculated to acre basis). The three columns are: Dry weight
of vines and pods (lbs), dry weight of shelled beans (lbs),
and per cent nitrogen in shelled beans. Each of the three
columns is divided into two parts: Limed, and unlimed. The
two soybean varieties with the highest yields of dry weight
of shelled beans (both limed) were Swan (1,278 lb) and Edna
(1,240 l). Address: 1. Director; 2. Associate Soil Chemist.
Both: New Jersey Agric. Exp. Station.
1126. Shive, John W. 1916. The influence of various salts on
the growth of soybeans. Soil Science 1(2):163-70. Feb.
• Summary: This experiment is a continuation of an earlier
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one conducted by Dr. B.H.A. Groth (and terminated in May
1915) to test the effect of various salts on the growth of
soybeans. In this experiment, twenty different salts were
tested, each at five different concentrations. These included
salts of ammonium, sodium, potassium, and calcium.
Above a certain concentration, many salts (especially the
phosphates) exerted a toxic influence, injuring the plants and
retarding growth.
Note: This is the earliest article seen (Dec. 2003)
published in the journal Soil Science that mentions soybeans.
Address: Plant Physiologist, New Jersey Agric. Exp. Station.

travelled in China, Japan, Korea, Siberia, Russia, Central
Asia, etc. for c.a. nine years–am still at it.
“Wrote a bulletin on Agricultural Explorations in the
Fruit and Nut Orchards of China, Chinese Plant Names, also
many minor papers.
“Intentions are to roam for many more years, primarily
in China.”
Note: Stephen Stuntz was David Fairchild’s botanical
assistant.
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.

1127. Meyer, Frank N. 1916. Re: Autobiographical sketch
and resumé of work as a plant explorer for USDA–to be
considered for membership in the Botanical Society of
Washington, DC. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 2176-77. Letter of 15 March 1916 to
Mr. Stephen Stuntz, David Fairchild’s botanical assistant.
• Summary: “Born in Amsterdam, Holland, November 29,
1875.
“Had an ordinary public school education; at the age
of 14 entered the Botanical Garden of the University of
Amsterdam as a pupil in Botanical Gardening; after two
years entered the Experimental Garden of Professor Hugo
de Vries, became his assistant; later had private and public
tuition from 16 until 20 years of age in various subjects, such
as French, English, German, landscape gardening, technical
drawing, botany, physics, chemistry, etc.
“Became a student of botany and horticulture in the
University of Groningen, Holland, for six months; returned
to Amsterdam, had charge of the experimental work of
Prof. de Vries, followed his lectures on Plant Breeding and
Botanical Physiology for several years; botanized in Holland
for several summers; accumulated a large herbarium of
plants of the Netherlands.
“Resigned from the University of Amsterdam in March,
1899. Spent two and one-half years in travelling in Holland,
England, France, Belgium, Germany, Italy and Switzerland.
“Immigrated to the United States of America in October,
1901. Found employment with the U.S. Dept. of Agriculture;
resigned in September, 1902. Went to California, found
employment again with the Department at the Plant
Introduction Garden at Santa Ana; resigned again in March,
1903. Was in the florist business in Santa Barbara, California,
from April, 1903 to March, 1904.
“Left California for Mexico in April, 1904. Walked
across Mexico from San Blas to Vera Cruz; went to Cuba,
also to the southern United States. In August, 1904, entered
the employ of the Shaw Botanical Garden at St. Louis
[Missouri]; was a member of the jury on Forestry at the
World’s Fair in 1904. Resigned in July, 1905, from the
Shaw Botanical Garden to enter service of the Department
of Agriculture as an Agricultural Explorer. Collected and

1128. Fred, E.B. 1916. Relation of green manures to the
failure of certain seedlings. J. of Agricultural Research
5(25):1161-76. March 20. See p. 1162, 1164-66, 1174-75.
[21 ref]
• Summary: These field experiments looked at the effects
of green manures (such as green clover or alfalfa) on the
germination of various seeds (such as soybeans, hemp,
cotton, corn, and oats). Green manures were found to
seriously reduce the germination rate of certain seeds. This
injury is brought about by the action of certain parasitic
fungi. For example, in the first stages of decomposition of
green clover, numerous fungi develop; some of these are
very destructive to seedlings. Oil seeds as a class are very
easily damaged by fungi. “Cotton seed and soybeans are
examples of seeds extremely sensitive to green manuring...
The damage to oil seeds from green manures is largely
confined to the first stages of decomposition”–mainly during
the first two weeks after they are turned under. The injurious
factor probably does not attack seeds until after germination.
“The fungus may produce a fat-splitting enzym–for example,
lipase” which damages the oil seeds. Address: Agricultural
Bacteriologist, Wisconsin Agric. Exp. Station.
1129. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientific Section, Circular. 1916. The
work on miscellaneous oils. No. 34. 4 p. March 20.
• Summary: “Since certain phases of this work have now
reached the stage of practical significance, it has seemed
proper to inform the members fully in regard to it:
“Soya beans and soya oil: This year, for the first time,
American grown Soya Oil has appeared on the market. This
fact is due absolutely and entirely to work of the Bureau
through Mr. Nemzek, in introducing the several varieties
of Soya Beans through the state experiment stations and in
stimulating their interest therein. The results have been most
gratifying. The state experiment stations and the United
States Department of Agriculture have co-operated liberally
to interest farmers in the crops, so that the prediction made in
the Bureau’s 1912 report, that within a few years American
grown Soya Oil would be available, is now fully justified.
“The introduction of the crop was but the first step, if the
oil was to be made available for consumption. Fortunately,
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the states first and most largely interested in the new crop
are those already growing cotton and therefore generally
equipped for crushing cotton-seed. The cotton-seed oil mills
were, therefore, approached and have generally manifested
interest, since the Soya Bean becomes available at a season
when cotton-seed crushing is at its lowest ebb.
“It has been stated by an official of the Bureau of Plant
Industry that North Carolina alone last year produced about
2,000,000 bushels of the beans and our reports show that the
crop is rapidly growing in the favor of farmers in a dozen or
more of the States.
“The first mill to produce the oil on a commercial
scale was the Elizabeth City (N.C.) Oil and Fertilizer Co.
In December last they advised the Bureau that they had
on hand about 6,000 gallons. A sample was obtained and,
investigation proving it to be at least equal in all respects to
the imported oil, an attempt was made to purchase it, with
the idea of distributing it to members of the Association
as the first lot of American grown Soya. An offer of 69
cents per gallon was made for the entire lot–but, before the
negotiations could be concluded, the entire lot was sold to a
soap manufacturer at a price considerably above our offer.
Doubtless, all that is produced this year will be taken by the
same industry. Imported Soya Oil rules at about 70 cents
per gallon, but is practically unobtainable at any price. Any
vegetable oil can be used for soap-making and consequently
it is to the advantage of consumers of one particular oil–
linseed, for example, that this industry shall have ample
supplies of other oils.
“In ordinary times American grown Soya Oil will
probably become available for all the requirements of paint
and varnish manufacturers, at a reasonable price.
“Samples of this oil examined by our investigators
showed the following constants. The constants of
Manchurian oil are given for comparison:”
The constants are: Specific gravity, Iodine number,
Acid number, and Saponification number. The two samples
of the American soya oil came from the Elizabeth City Oil
& Fertilizer Co. and the Winterville Cotton Oil Co. They
were compared with values reported by Lewkowitsch for
Manchurian soya oil.
“By the time that a regular and adequate supply of the
oil is available, facts regarding its use and its limitations will
be ready and will be communicated in regular form.
“Meanwhile, we have a chemist of ability and
experience conducting for us in one of the leading
universities a complete research on the fat-splitting enzymes
of this and other oils. The information thus far obtained gives
promise of important and far-reaching results for the paint
and varnish industry–results which may easily prove to be
fundamental and revolutionary.
“It is interesting to note that in Schedule No. 9304,
Class No. 33, the United States Navy Department called
for bids on 650 gallons Soya Bean Oil for the Mare Island

(California) Navy Yard.”
Note 1. The Bureau has adopted the name “tung oil”
for another oil it is testing; it is also known as “wood oil,”
“China wood oil,” or “Chinese wood oil.”
Note 2. At the top of page 1 we read: H.A. Gardner,
Director of Scientific Section, Washington [DC]. Circular
35 states that Gardner is Asst. Director, The Institute of
Industrial Research, Inc., Washington, DC. L.P. Nemzek,
Special Technical Representative, Gibbsboro, New Jersey.
G.B. Heckel, Secretary, Philadelphia. Address: Philadelphia,
Pennsylvania.
1130. USDA Bureau of Plant Industry, Inventory. 1916.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from October 1
to December 31, 1913. Nos. 36259 to 36936. No. 37. 95 p.
March 25.
• Summary: Soy bean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.)
“36576. From Fakumen, Manchuria. Presented by Dr.
S.A. Ellerbeck, Mukden Hospital, who secured them from
Mr. F.W.S. O’Neill, Fakumen. Received November 1, 1913.
‘A bean called white eyebrow bean. This is the nearest I
can obtain to the bean you mention. It is said that this bean
produces plenty of oil. The name seems to arise from the
white edge from which the sprouts come.’ (O’Neill.)
“36643-36653. From Newchwang, Manchuria.
Presented by Mr. George F. Bickford, vice consul. Received
November 24, 1913. Quoted notes by Mr. Bickford.
“36643. ‘Large black beans, Ta hei tou. From Hsin Minfu.’
“36644. ‘Large, round, black bean, Ta lieh hei. From
Hsin Min-fu.’
“36645. Small black beans, Hsiao heo tou. From Hsin
Min-fu.’
“36646. ‘Green soy beans, Ching tou. From Chang
Chun, north of Mukden.’
“36647. ‘White eyebrow soy bean of the Fakumen
meadow land.’
“36648. ‘White eyebrow soy bean, Pei mei. From Sze
Ping Kai, northeast of Mukden.’
“36649. ‘Golden yellow soy beans, Chin hwang tou.
From north of Mukden.’
“36650. ‘Yellow soy bean, Hwang tou. From Liao River
Valley.
“36651. ‘Golden round soy bean, Chin yuan or Chin
yuan tou. From north of Mukden.’
“36652. ‘Yellow soy bean, Yuan tou. From Kung
Chuling, south of Harbin. Round.’ Note: Kungchuling, Chilin
-> Gongzhuling, Jilin.
“36653. From Peh tuan lin tza, northern Manchuria.
Presented by Mr. N. Kristiansen, at the request of Dr. S.A.
Ellerbeck, Mukden Hospital. Received November 29,
1913. ‘Manchurian bean, from Heilung chiang [pinyin:
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Heilongjiang], northern Manchuria.’ (Kristiansen.)”
“36718/36810. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received November 28, 1913. Quoted notes by
Mr. Meyer.
“36785. ‘(No. 1972a. Peking, China. September 29,
1913.) The original wild soy bean, which occurs in North
China here and there in hedges, copses, between shrubbery,
and between reeds (Phragmites communis) on the drier
places, where it turns itself around any support available.
The beans are blackish and very small and are inclosed
[sic] in small pods, which are quite hairy, though looking
typically like some of the smaller cultivated varieties of soy
beans. The poorest of the Chinese eat the young pods when
boiled, but the plant at large is considered a weed and is
gathered only when large quantities are found, in which case
it is fed to domestic animals as a fodder. Of value possibly
as a fodder plant when sown out among erect-growing
vegetation, like barnyard millet, Johnson grass, and corn.
Chinese name Mau doh, meaning ‘hairy bean’.’”
“36809. ‘(No. 1996a. Peking, China. October 30, 1913.)
A rare, brown and black striped variety of soy bean, used
roasted as a delicacy. Very wholesome, apparently, and
worthy of trial by the American public. Could be slightly
salted and buttered and sold like pop corn and peanuts.
Chinese name of this bean Ghu pee doh, meaning ‘tiger-skin
bean.’
“36829/36840. From Pying Yang, Chosen (Korea).
Presented by Mr. Charles L. Phillips, Presbyterian Mission.
Received December 10, 1913. Quoted notes by Mr. Phillips.
“36829-36837. ‘The soy bean in Korea is usually sown
in the fields with millet. In the early spring, after the millet
has reached the height of 2 or inches, the beans are dropped
in between the hills of the grain, all of which is sown in rows
and cultivated with the Korean ox plow. Beans of this kind
produce best in heavy clay soil rather than in light, stony
ground. These beans serve as food for man and beast and
are used most extensively throughout this whole northern
country. For man, bread and cake are baked with these beans,
a sloppy cereal dish is cooked, and, of course everywhere
soy is made. Especially with the yellow varieties, bean
spouts are grown during the winter, which furnish a fresh
vegetable dish for the people when green things are scarce.
The beans are put in an earthen dish and daily sprinkled with
water and kept in the warm living room of the house, where
they are quickly sprouted and send long shoots out from the
dish. These sprouts are a great relish. They are boiled and
eaten with rice and millet. For fodder, the beans are fed in
the pod to the cattle and horses, but in cold weather are most
often boiled and fed as a hot mash.’
“36829. ‘No. 1. Yellow. This is the most common of all
soy beans in Korea.’
“36830. ‘No. 2 Small Yellow.’
“36831. ‘No. 3. Black.’

“36832. ‘No. 4. Green. These beans are also roasted and
popped like our pop corn or like roasted chestnuts. A great
favorite among the Korean children.’
“36833. ‘No. 5. Brown. Rarely grown in northern
Korea.’
“36834. ‘No. 6. Brown and black.’
“36835. ‘No. 7. Black and yellow.’
“36836. ‘No. 8. Mottled green and black.’
“36837. ‘No. 9. Black with white spots. Called
sometimes in this province ‘widowers’ beans.’”
“36846-48. From Dalny, Manchuria, Presented by Mr.
Albert W. Pontius, American consul. Received December 10,
1913.
‘A large variety of beans is grown in Manchuria, and
together with their resultants, bean cake and bean oil, they
constitute by far the most valuable item in the export trade
of the three provinces. In the month of April they are sown
by hand in drills and the crop is ripe in September; but as
regards the beans of commerce there is an exception, namely,
the small green bean known as Lu tou (Phaseolus aureus
Roxb. [Roxburgh, mung bean]), which ripens as early as
July and can be sown again in that month and gathered early
in October. The Chinese distinguish the beans of commerce
by their colors. At the end of March or beginning of April
the ground fertilizer (night soil and animal manure) is
spread over the fields in the furrows in which the previous
season’s beans were cultivated. The soil in the old ridges is
then turned with the ordinary shallow native plow, the new
ridges being formed where the fertilizer has been spread. The
ground is broken with a wooden roller drawn by a mule, the
tops of the ridges being partly leveled. A line marker is then
used on the leveled ridges, this implement marking a shallow
trench, preparing the ground for seeding purposes.
“The planting of beans in Manchuria takes place
during the month of April. The seeding is effected in two
manners, the beans being sown in light furrows or in finger
holes placed uniformly apart. The former method is quite
simple and requires no explanation; in the use of the latter
method, the finger holes are about 9 inches apart, four or five
seeds being dropped in each hole. The amount of seed used
differs in the various districts, a higher altitude requiring a
proportionately larger quantity of seed. The following shows
the different quantities of seed used in the varying latitudinal
districts of Manchuria: Liaotung Peninsula (district south
of Tashihchiao), thirty to forty-five hundredths of a bushel
per acre; Mukden, Tiehling, and Kaiyuan, from forty-five to
sixty hundredths of a bushel per acre; Kirin [pinyin: Jilin],
from sixty-five to eighty hundredths of a bushel pre acre;
Heilungchiang [pinyin: Heilongjiang]; eighty hundredths of
a bushel or more per acre. The first breaking and weeding
of the soil takes place from six to ten days after seeding and
when the sprouts are from 3 to 4 inches in length. Weeding
is subsequently effected during intervals of four or five
days (every ten days in northern Manchuria). Native hoes

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 457
and rakes are used for weeding, the ground being broken
with a wooden plow drawn by a horse or mule. The period
of harvesting is from the latter part of September to the
beginning of October, the bean plants being cut close to the
roots, a stone roller or wooden flail being used in hulling.
The average crops per acre by districts are estimated as
follows: In southeast Manchuria and the coast of the Yellow
Sea the yield is from 10 to 15 bushels per acre; in the Liao
River valley, Changtu, Kaiyua, Tiehling, and Mukden the
yield is from 40 to 50 bushels per acre; at Kirin the yield
is from 24 to 26 bushels per acre; and in Heilungchiang
(Amur district) the yield is from 17 to 22 bushels per acre.’
(Pontius).
“36846. ‘Yellow bean. Pai mei, ‘white eyebrow,’ from
the white scar on the saddle, or point of attachment to the
pod. This variety is highly prized for the quantity of oil or
fat which it contains. Shipped from Fanchiatun station, near
Changchun, south Manchuria.’ (Pontius.)
“Yellow bean. Hei chi, ‘black belly,’ from the darkbrown scar on the saddle. This variety is highly prized for the
quality of oil or fat which it contains. Shipped from Kinchou
station, leased territory.’ (Pontius.)
“36848. ‘Green bean. Ching tou. This variety is said to
yield more legumin in the manufacture of bean curd than the
yellow bean, but the quality is inferior. It is also boiled and
used as food.’ (Pontius.)
“36901-06. From Peking, China. Presented by Mr. John
McGregor Gibb, Peking University. Received December 26,
1913. Quoted notes by Mr. Gibb.
“36901. ‘Iron Pod.’
“36902. ‘Small golden flower.’
“36903. ‘The yellow four in a pod.’
“36904. ‘Big, white eyed.’
“36905. ‘White, flower, short stalks.’”
“36906/36912. From Dalny, Manchuria. Presented by
Mr. Albert W. Pontius, American consul. Received December
26, 1913. Quoted notes by Mr. Pontius.
“36906. ‘Black soy bean. Shipped from Suchiatun
station.’”
“36913/36924. Presented by Mr. Lewis S. Palen, Harbin,
Manchuria, Received December 29, 1913. Quoted notes by
Mr. Palen.
“36914-36919.
“36914. ‘(From Tsitsikhar, Manchuria. November 5,
1913.) Yellow. White-eyebrow variety, Ta pai mei. This bean
is used for oil, bean curd, sauces, and bean sprouts. This
sample is from about 100 miles east of this neighborhood.
This variety is found mostly west of Kaiyuan and Tiehling
on the South Manchuria Railway. The estimated yield is
from 936 to 2,574 pounds per acre, and the price roughly
estimated at 46 cents gold per bushel of 60 pounds on the
market.’
“36915. ‘(No. 2. Changchun, Manchuria. November 1,
1913.) Yellow. Golden, round variety, Chin yuan tou. This

bean is used for oil, bean curd, sauces, and bean sprouts. It is
the variety most generally found scattered all over the bean
districts of Manchuria. The estimated yield is from 936 to
2,574 pounds per acre, and the price is roughly estimated at
46 cents gold per bushel of 60 pounds on the market. The
Chinese are most casual in their estimates of yields.’
“36916. ‘(No. 3. Kirin, Manchuria. November 1,
1913.) Large green variety, Ta ching tou. A bean with green
epidermis and green interior. The percentage of oil is less
than that of the yellow. Used as bean curd, and as bean
sprouts boiled with vegetables. The estimated yield is from
936 to 2,574 pounds per acre and the price slightly less than
that of the yellow, roughly, 3 per cent.’
“36917. ‘(No. 3. Changchun, Manchuria) Small green.
Green epidermis and yellow interior.’
“36918. ‘(No. 4. Changchun, Manchuria. November 1,
1913.) Large black variety, Ta wu tou. The oil equals about
75 per cent of that from the yellow. Mostly fed to horses and
cattle. In some places officials prohibit the use for oil, in fear
of the cost of feed being too greatly enhanced. It grows best
and is much used on wet and marshy lands, where the yellow
and green varieties will not do well. The yield is about the
same as that of the yellow. The price is from 1 to 2 per
cent higher than the yellow, owing to the Japanese demand
at Dalny. The Chinese do not know the reason why it is
preferred to the yellow.’
“36919. ‘(No. 5. Tsitsikhar, Manchuria. November 5,
1913.) Flat, black variety, Pien wu tou. The oil equals about
75 per cent of that from the yellow. Mostly fed to horses
and cattle. In some places officials prohibit the use for oil,
in fear of the cost of feed being too greatly enhanced. The
sample comes from about 100 miles to the northeast of here.
It will do well in very wet ground. The price is estimated at
about 50 cents gold per bushel of 60 pounds on the Tsitsikhar
market, which is slightly lower than the price of the yellow.’”
Address: Washington, DC.
1131. Ames, J.W.; Boltz, G.E. 1916. Sulphur in relation
to soils and crops. Ohio Agricultural Experiment Station,
Bulletin No. 292. p. 221-56. March. See p. 233-38, 253-56.
[25 ref]
• Summary: “Under certain conditions of treatment,
sulphates have increased the yield of soybean hay and the
sulphur content of the crop. The addition of calcium sulphate
to fertilizer treatment furnishing nitrogen, phosphorus and
potassium decreased the sulphur content of soybeans.
“Potassium sulphate and ammonium sulphate, compared
with potassium chloride and sodium nitrate, gave an
increased yield of beans having a lower percent of sulphur.”
“Magnesium sulphate, where used with complete
fertilizer and calcium carbonate, produced more soybeans
and millet seed than calcium sulphate.”
Note: This is the earliest English-language document
seen (Oct. 1999) that uses the term “potassium chloride” (as
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a fertilizer) in connection with soybeans. This fertilizer was
often previously called “muriate of potash.”
1132. Williams, C.B. 1916. More soy beans for the South.
Progressive Farmer (Winston-Salem, North Carolina)
31(14):451. April 1.
• Summary: Contents: Introduction. Uses of the soy bean on
the farm. Commercial uses. Varieties for different sections
and purposes (Mammoth Yellow, Virginia, Wilson). The soil
and its preparation. Fertilizing soy beans.
“Farmers have found that the soy bean when grown
under the same conditions generally produces a larger
amount of growth and beans than does the cowpea;
particularly is this so if the crop is planted in rows and
cultivated once or twice. This does not mean that there is not
a place for the growing of cowpeas, for there is ample room
for the growing of both of these crops on Southern soils. The
soy bean, however, has a much wider range of adaptation
than does the cowpea. It will make much better growth on
poorly drained soils and will stand cool weather much better
than will the cowpea. For this reason chiefly it has been
found that it is a much more satisfactory crop for growing
in the mountains and the more elevated portions of the
Piedmont section than is the cowpea. The cool nights of early
fall will not stop the growth of the soy bean but it [sic] will
that of the cowpea. Again, a light frost will kill the cowpea
but will not materially injure the soy bean.
“Uses of the soy bean on the farm: The chief uses of
the soy bean on the farm will be for soil improvement, seed
production and for feed for livestock either green or after
being cured as hay. There is no question but that the greatest
usefulness of this legume will be for adding humus and
nitrogen for the improvement of Southern soils. I take it that
no one will question that most of our Southern soils would be
greatly benefited by the plowing in to them this crop for the
organic matter which contains a liberal supply of nitrogen. It
has been estimated that the fertilizing value of a crop of soy
beans plowed into the soil green will be about $2.50 for each
ton of green matter turned in. If from six to ten tons of this
matter should be produced on each acre it will be seen what
great value this crop possesses for soil improvement. Soy
bean hay on an average will contain about 2.5 per cent of
nitrogen; 0.4 per cent of phosphoric acid; and 1.3 per cent of
potash which, taken at the average commercial prices of this
constituent contained in commercial fertilizers, would make
a ton of dried soy bean hay worth as a fertilizing material
$12.”
“Commercial uses: During the past year in North
Carolina and some of the other Southern states a
considerable quantity of soy beans have been used by the
cotton oil mills. It is probable that this new industry is the
beginning of one that will develop in a few years into a large
one throughout the South. The oil mills ordinarily have a
relatively short operating period, and if they can utilize soy

beans for the prolonging of their operating season, although
the financial returns should not be so great as with cotton
seed, it will tend to reduce the overhead charges.”
Photos show: Professor C.B. Williams (small oval
portrait). A man standing behind tall soybean plants. Soy
beans and by-products: small glass containers of soy beans,
soy bean meal, soy bean cake, and soy bean oil. Address:
Univ. of North Carolina.
1133. Williams, C.B. 1916. Soy beans in North Carolina.
Country Gentleman 81(14):738. April 1.
• Summary: A brief summary of the soybean situation in
North Carolina, the amount produced, the uses to which it is
put, and the value of the crop as imported into this country
from East Asia.
“During the past few years soy beans have almost
replaced cowpeas as a summer legume in much of the
eastern part of North Carolina.”
“The soy-bean crop of North Carolina is probably
larger than that of any other state in the Union. Last season’s
production in a few counties in the eastern portion of the
state was about 1,000,000 bushels. Hyde County with a total
improved area of a little more than 37,000 acres produced
from 200,000 to 300,000 bushels, the average yield ranging
from thirty to forty bushels an acre.
“Up to now, soy beans grown in the eastern section have
been shipped to other sections for seed. At present, however,
there is considerable interest in the establishment of factories
to convert beans into meal and hulls.”
“The meal has a high feeding value for livestock and has
also great value as a fertilizing material. In this country the
meal has been put up and distributed to a limited extent as a
food for diabetics.”
“The oil imported is used chiefly in the manufacture of
soft soap, lard [lard compounds, later called shortening], and
butterine. It has value also in the manufacture of paints and
varnishes as a substitute for linseed oil.”
Note: This is the earliest document seen (Oct. 2016)
stating that soy-bean oil is used in the United States to make
butterine [margarine]. This was probably due to the shortage
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of other oils during World War I. Address: Univ. of North
Carolina.
1134. Williams, C.B. 1916. Soy beans in rotation.
Progressive Farmer (Winston-Salem, North Carolina)
31(15):491. April 8.
• Summary: The author believes “that the chief value of
this crop for Southern farmers will be for soil-improving
purposes. In order to use it to best advantage, it will be
necessary for farmers to adopt some system of crop rotation
in which soy beans come in at least once in the rotation.”
He describes two 3-year rotations for Piedmont soils,
and two 3-year rotations for the sandy and sandy loam soils
of the Coastal Plain section of the South.
Note: In geography, the word “Piedmont” refers to
foothills–in this case of the Appalachian Mountains. It is
derived from the French word meaning foot (pied) of the
mountain (mont). Address: Univ. of North Carolina.
1135. Los Angeles Times. 1916. Value of the soy bean. April
17. p. II8.
• Summary: From the New York Sun: “Indications are that
Florida will some day be a great producer of vegetable
oil from the soy bean. The United States Department of
Agriculture was somewhat alarmed at the fact that the
cottonseed production would not be sufficient to meet the
demand for cottonseed meal.
“It was noted that the importation of soy bean oil from
Manchuria was growing in great proportions, and in South
Carolina [North Carolina?] the cotton oil mills began to take
the soy bean, and from it they have extracted thirty gallons
of oil and 1,650 pounds of meal a ton of soy beans, with a
resultant value of $62 a ton.
“Soy beans and cottonseed are the only sources of
vegetable oil produced in the south.
“Pound for pound the soy bean meal is the best stock
food known, and the plant is a soil builder, being a legume.
The soy bean is a splendid fertilizer material, being equal, if
not superior, to the cottonseed meal.”
1136. Jenkins, E.H.; Street, John Phillips; Hubbell, C.D.
1916. Tests of soy beans in 1915. Connecticut Agricultural
Experiment Station, Bulletin No. 191. 14 p. April. [2 ref]
• Summary: Contents: Yield of seed from new, unnamed
varieties (planted 26 May 1915). Report on named varieties
grown in 1915: Number of days to maturity, comparison of
average yields in 1914 and 1915, comparison of varieties,
comparison of yield of feed of soy beans, alfalfa and ensilage
corn and of mixtures. Note on time of planting. Soy beans as
green manure. Results of field tests on soy beans (reported
by many farmers in Connecticut). Directions for planting soy
beans (incl. inoculation, forage, soiling). Soy beans as a food
for diabetics.
Tables show: (1) Twenty unnamed varieties. For each is

given: number, date of blossom, days to maturity, yield. The
yield ranged from 18.6 to 31.2 bu/acre (p. 3-4).
(2) Soybeans tested at Mt. Carmel Field, 1915 (p. 6).
The 18 varieties analyzed are: Ito San, Quebec No. 537,
Medium Yellow, Quebec No. 92, Manhattan, Kentucky,
O’Kute [Okute] Ebony, Medium Green, Wilson, Mongol,
Morse, Mikado, Arlington, Swan, Peking, Cloud,
Hollybrook. For each is given: Data regarding yield of forage
(Days to maturity, water, protein, yield of fresh forage per
acre, yield of dry matter per acre, yield of protein per acre),
yield of seed per acre (pounds, bushels). The yield ranged
from 29.0 bu/acre (Ebony) to 12.5 bu/acre (Cloud). The
results of two years’ tests “indicate that Wilson, Ebony, and
Cloud were in both years among the six which yielded most
dry matter in the green forage.”
(3) Yield and composition of mature soy bean forage,
alfalfa, and ensilage corn. (4) Nutrients (stated in pounds) in
one ton of ensilage corn, soy bean forage and mixtures of the
two.
Page 9: “Results of field tests of soy beans–Accepting
the offer made in Bulletin 185, twenty-one farmers received
enough seed, chiefly of the Hollybrook variety, to plant a half
acre in 1915.
“With the seed was sent to each a culture (Farmogerm
from the Earp-Thomas Co. of Bloomfield, New Jersey)
sufficient to inoculate the seed.” The following farmers
in Connecticut grew soy beans and reported their results:
Harry S. Ferry (South Glastonbury). William Coleman
(Westport). W.C. Robinson (Columbia). Thomas H. Williams
(Southington). Albert T. Rowe (East Glastonbury). W.H.
Brown (Easthampton). J.D. Kelsey & Son (Madison). Orrin
Case (East Granby). N.E. Whiting (Norwich).
Some interesting comments: “About one-third of our
patch of 3/4 acre was nibbled off by woodchucks before we
were able to control these...”
“The inoculation was perfect. All roots were thickly
covered with nodules, and the crop was a fine healthy green
color and made a sturdy growth.”
“We intended to put the main part of the crop into the
silo, but put only about 2½ tons in, as our silo got full before
we finished the piece.”
“We also used a variety of soy bean, Harris’s Medium
Early Green. We planted this variety in the hills with our
silo corn, also in the hills with our Evergreen sweet corn, for
forage, and were much pleased with that arrangement and
also with that variety.”
A photo shows a man standing in a field of corn and
soy beans at Mr. Carmel. Address: 1. Ph.D., Director of the
Station and Treasurer; 2. M.S., Chemist in Charge; 3. Farm
Manager. All: New Haven, Connecticut.
1137. Leonard, Lewis T. 1916. Variations in nodule
formation. J. of the American Society of Agronomy 8(2):11618. April. [6 ref]

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 460
• Summary: Inoculation trials were conducted on 19 soybean
varieties, for a duration of 85-98 days–as shown in a table.
The varieties were: Amherst, Arlington, Auburn, Barchet,
Chernie, Chestnut, Cloud, Guelph, Haberlandt, Hope, Ito
San, Jet, Manhattan, Medium Yellow, Peking, Taha, Tokio,
Virginia, Wilson. A “soy bean culture isolated from a single
strain of soy beans will successfully inoculate any of the
varieties noted above.” Address: Bureau of Plant Industry,
USDA.
1138. Morse, W.J. 1916. Soy beans for the South (Letter to
the editor). Southern Planter 77(4):230-32. April.
• Summary: In this long letter, Morse discusses the many
benefits of growing soy beans in Southern states and their
many uses. “The South has many valuable legumes, but
perhaps no one has greater value and is less appreciated than
the soy bean... It has many points of superiority over the
cowpea that should recommend it to the average farmer...
At the present time the soy bean is grown principally for
hay, which is comparable to alfalfa and red clover in feeding
value. However, in a few sections, such as eastern North
Carolina, a very profitable industry has developed from the
growing of seed. As a pasture plant, the soy bean may be
used to advantage for all kinds of stock, the most profitable
method being to pasture with the hogs, supplementing the
corn ration.”
“The utilization of the soy bean as human food should
be encouraged, as it can be used in many different ways.
The green beans when three-fourths to full grown, compare
favorably to the butter or lima bean. The dried beans may be
used in baking or in soups, but require a longer soaking and
cooking than the field or navy bean.
“The meal or flour prepared from the cake after the
oil is expressed, or from the whole bean, may be used as a
constituent of bread, biscuits, or muffins; in fact, much of
the same way as corn meal.” A photo shows the seeds and
pods of seven of the best varieties of soy beans: Guelph
(green, medium), Ito San (yellow, early), Buckshot [black],
Austin, Hollybrook (yellow, late), Mammoth (yellow, late),
and Haberlandt (yellow, medium late) (p. 231). Address:
Scientific Asst., Forage Crop-Investigations, USDA,
Washington, DC.
1139. Welton, F.A. 1916. Varieties of soybeans. Ohio
Agricultural Experiment Station, Monthly Bulletin 1(4):99101. April.
• Summary: Table I (p. 100) gives information on 25
varieties of soybeans tested at the main station at Wooster.
The varieties grouped by time of maturity into early,
medium, and late. “The numbers before which the word
‘Ohio’ is placed refer to promising strains developed by the
Station, each from a single plant.” Early: Chestnut, Ito San,
Ito San 17268, Ohio 9100, Manchuria, Ohio 9001. Medium:
Amherst, Auburn, Ebony, Habaro, Hollybrook, Medium

Green, Mongol, Ohio 7496, Ohio 9016, Ohio 9110, Shingto,
Wing’s No. 1, Yosho. Late: Cloud, Mikado, Ohio 7491, Ohio
9035, Sable, Taha. For each variety the table gives the size,
color, time of maturity (early, medium, late), retention of
beans (good, fair, excellent), and 4-year average yield per
acre of grain and straw. The best yielding varieties for grain
(in bu/acre) were: Ohio 9016 (31.19), Ohio 7496 (29.86),
Ohio 9110 (28.51), Chestnut (28.39, early). The best yield of
straw came from Taha (2,915 lb/acre).
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Manchuria, Ohio 9001,
or Ohio 9016 (one of two documents). Address: Ohio.
1140. White, Buxton. 1916. The soy bean industry of eastern
North Carolina. North Carolina State College of Agriculture,
Extension Circular No. 9. 8 p. April.
• Summary: Contents: Introduction. Environmental
requirements. Varieties. Preparation for planting.
Fertilization. Inoculation. Time of planting. Seeding
and cultivation. Soy beans in rotation. Soy beans in
combinations. Seed production. The seed for oil. Soy beans
for hay. As a pasture crop. As a soiling crop. For ensilage.
Conclusions.
“The soy bean, soja bean, or stock pea as known locally,
is a crop which is justly playing an important role in eastern
North Carolina in the present movement for diversified
farming... This bean has various points of superiority
which commend it to the farmers of this country. One of its
common uses is for hay, which is equal to alfalfa and red
clover in feeding value. It is especially suitable as a pasture
crop for hogs, and it also makes an excellent ensilage with
corn. The soy bean can be utilized to advantage for green
manuring, greatly increasing the supply of humus and
nitrogen in the soil...
“There are at the present time about fifteen varieties of
soy beans handled commercially by seedsmen, but in eastern
North Carolina, where seed production is the principal
purpose for which grown, one variety, Mammoth Yellow,
comprises the bulk of the crop...
“For seed production the soy bean has been a very
profitable crop, but the industry has been developed mainly
in a few sections, of which eastern North Carolina is perhaps
the largest in the United States... Under ordinary conditions
the best varieties yield from 20 to 30 bushels per acre and
sell for $1.25 to $2.50 per bushel to seedsmen or $1 per
bushel to oil mills...
“For feeding to farm animals the seeds are ground and
mixed with less concentrated feeds. Experiments comparing
soy bean meal and cottonseed meal indicate the superiority
of soy bean meal for both milk and butter production.
“For harvesting the seed there are two methods in
general use in eastern North Carolina. The older and more
common practice is that of cutting the vines, curing, and
thrashing. The other, which has been rapidly gaining in
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popularity, is that of gathering the beans from the mature
standing vines in the field by means of a patented bean
harvester, of which there are several makes...
“Thrashing may be accomplished by an ordinary grain
thrasher with a few adjustments... Some of the concaves
should be removed. The bean harvester is a two-wheeled
machine which straddles the row and is drawn by two
horses... Under favorable conditions, two men and two
horses can harvest an acre of soy beans in two hours by this
method...
“In an effort to reduce the cotton acreage last year more
soy beans were grown in eastern North Carolina than ever
before. The production was so great that it was impossible
to dispose of the crop through seedsmen, as was the general
practice previously. However, as a way out of this difficulty,
the Division of Agronomy of the State Department of
Agriculture induced several cottonseed oil mills to lengthen
their running season by the extracting of soy bean oil, which,
until now, has been a practically untouched industry in this
country. The experiment met with marked success, and a
constant market for the seed is now assured...
“The meal from the seed of this legume is now attracting
some attention as a human food, and the oil and cake from
them have become commercial products... Having once
gained an introduction, the soy bean has rapidly grown in
popularity as its virtues have been disclosed, until today
it holds a permanent place in the cropping systems of the
eastern Carolina farms.”
Photos show: (1) A close-up of rows of soy beans
in eastern North Carolina (front cover). (2) Two people
harvesting soy beans grown between corn rows with a
bean harvester (p. 6). (3) Two people emptying beans from
another type of harvester (p. 6). (4) Soy bean hay being
cured (p. 7).
Note: This is the earliest document seen (Dec. 2016) in
which the soybean is referred to as the “stock pea.” This term
was apparently used only in eastern North Carolina to refer
to soybeans. Address: Asst. Agronomy.
1141. Butler, William Reynolds. 1916. The labor-saving
soy: A crop for seed, feed and the soil of run-down fields.
Country Gentleman 81(19):964-65, 994-95. May 6.
• Summary: “’We have a number of representatives in the
Orient buying soy-bean oil for our finest grades of exterior
varnish. We find that the bean oil is superior to any other oil
for moisture-resistant properties; it is of greater value than
the better grades of linseed oil.’”
“These are the words of a general agent of one of the
foremost paint-and-varnish companies in this country, and
are cited not so much in the nature of a news item as to give
you a stunt to which the soy-bean crop is put. The gentleman
to whom I am indebted for the above information gave me
a very pleasant evening’s entertainment on the subject of
the economic uses to which the soy-bean crop is put in the

Orient, its place of nativity.
“In nearly every rotation in the Orient, described by
Prof. F.H. King, we find the soybean. There, farmers grow
three or four crops a year on the same piece of ground, and
soy beans, being nitrogen gatherers and maturing much
earlier than clover, are suitable for their needs. Soy beans are
grown in the rice paddies between the growing grain, and are
tramped into the soft mud after they attain a rank growth. Six
to eight tons of highly nitrogenous organic matter so handled,
with the rapid decomposition of the same, has a significant
effect upon maximum subsequent crop production. After the
oil has been extracted from the beans, the by-product, the
bean cake, is used both as feed for livestock and as fertilizer,
just as cottonseed and oil-meal by-products are used in this
country.
“As the soybean becomes more generally cultivated in
this country, farmers will grow the crop for the oil, and after
receiving a fair price from the extractor will use the cake as a
supplement to a grain ration. The possibilities of soybeans in
building up run-down farms and at the same time serving as
a money crop have only been hinted at.
“In Jennings County, Indiana, the experiment station
has coöperated with a number of farmers to build up soils
so poor that twelve to sixteen bushels of wheat was the
maximum crop. When soy beans were substituted for wheat
as a money crop, to supply organic matter at the same time,
the profits were more attractive and the crop yields climbed
higher.
“These farmers grew soybeans, threshed them for
seed, and returned the straw directly as manure or fed it to
livestock and returned the manure from livestock feeding
and bedding. They produced fifteen to twenty bushels an acre
and sold the seed for two and a half to three dollars a bushel.
Many a Jennings County farmer has taken a new lease on life
since he has known this crop.
“Soy Beans in the Corn: In all parts of the Corn Belt the
soy bean is finding its place more and more in the rotation.
Nearly every cropping and fertilizer experiment provides for
soybeans if the clover should fail, and thus the experiments
are made more certain.
“Thousands of Corn-Belt farmers are adopting the
practice of planting soys with corn in the row for hogging
or lambing off and for the silo. Others sow beans in the corn
after the last cultivation. Along with clover this gives them
two legumes in each three or four course rotation, which
marks them as soil conservationists and farmers who farm
for the land’s sake as well as for their own.
“Men who have grown this crop for some time have
no difficulty in disposing of the beans for seed at two and a
half to three dollars a bushel. A fair average yield is twenty
bushels to the acre, so at two dollars and a half a bushel the
returns amount to fifty dollars an acre. The cost of producing
the threshed beans is approximately twenty dollars an acre,
and as we learn more economical methods of producing and
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harvesting the expense will be lessened.
“The figures from Herman Hughel, of Madison County,
Indiana, who in cooperation with his county agent conducted
a soy-bean demonstration in 1914, are both interesting and
valuable. Mr. Hughel had had no experience with the crop,
but determined to try beans on two and a quarter acres of
rather thin soil. He grew the beans as a money crop and kept
an accurate account of all expenses. The field was planted
half to the Mikado and half to the Sable variety. The ground
at harvesting time was well covered with the fallen soybean leaves, which added materially to the organic matter.
The straw, though it was coarse and woody, was stored and
was fed to livestock; cattle, horses and sheep ate it greedily
during the winter. Following is the record as Mr. Hughel kept
it:

The Fouts brothers of Carroll and Cass Counties,
Indiana, have grown soy beans for a number of years in an
extensive way for hogging and lambing off. In the fall of
1913 Noah Fouts turned 500 lambs on a thirty-acre field
of soys and corn, where they were allowed to range for a
month. They made excellent weight gains.
“In Northern latitudes, the earlier varieties will mature
more certainly than later ones. Varieties that have done well
in the North are Ito San, Early Brown, and Parsons’ Auburn.
Ito San is more extensively grown and is more widely known
than any other early maturing variety, but some growers
prefer the Early Brown and the Auburn, which are heavier
yielders than the Ito and as early.
“For central and southern latitudes, Hollybrook, Ito San,
Early Brown, and Mikado have all done well... Wilson is a
promising hay variety, but is a low yielder of grain. Sable, on
account of its tall habit of growth and fine hollow stems, is
probably the best hay variety and at the same time is one of
the heaviest yielders we have. Mikado is used as a grain and
forage plant... Early Brown is probably the best all-around
bean for the North.”
Photos show: (1) A Hollybrook variety of soy bean
plant, with leaves and pods. The Hollybrook “has proved its
superiority for planting in rows with corn for silage and for
hogging off.” (2) A man standing in a tract of soy beans that
yielded 30 bushels per acre.

1142. Day, G. Harry. 1916. Soy-bean-meal beef. Country
Gentleman 81(22):1131. May 27.
• Summary: The writer recently sold a carload of steers in
Baltimore, Maryland, for the excellent price of 8½ cents
a pound. “The peculiar feature of my feeding was that I
substituted home-produced soy-bean meal for cottonseed
meal, which was selling for forty-four dollars a ton and on
this account was prohibitive for use to any amount in the
steer ration.”
In the feedlot he gradually “accustomed the animals to
silage, corn fodder, cowpea-soy-bean-sorghum hay, soy-bean
meal and short corn.” “The previous season I had raised
fifteen acres of soy beans for seed and the meal was made
from beans that were cracked and damaged in threshing,
rendering them unavailable for seed.
“A combination hand and power grinding mill cost me
$7.75 and I used this machine to convert the beans into meal.
I found that the steers ate the meal just as greedily when
it was rather coarse as when it was very fine and powdery.
Before feeding the bean meal I submitted samples and
advised with the men of the Bureau of Animal Industry, of
the United States Department of Agriculture.
“They suggested that I feed not more than two pounds of
meal daily to a steer on full feed, due to the laxative effect on
the meal.”
1143. Harper, Woods. 1916. Building up the sandy farm: A
system of management that requires little capital. Country
Gentleman 81(22):1108-09. May 27.
• Summary: This article applies to sandy farms in northern
Indiana and southern Michigan. An inexpensive way to start:
(1) Grow crops that will yield a profit and bring fertility to
the soil; later use the cash to buy commercial fertilizers.
(2) Introduce livestock as means will permit. (3) Make
the transition to a diversified system of farming properly
balanced between cash crops and livestock.
In stage 1, the two best crops are soy beans and
cowpeas. Soy-bean seed must be inoculated before sowing
on new fields. “Inoculating material, with full directions,
may be secured free of charge on request to the Federal
Department of Agriculture, Washington, DC.” Either of
these crops may be grown successfully without fertilizers
on the poorest of farms. After the soil becomes thoroughly
inoculated, soy beans will do much better than cowpeas. A
good yield for either crop is 12 bu/acre, but the best growers
have been able to average 15 bu/acre, with a maximum yield
of 25 bu/acre. A bushel typically sells for $1.50 to $2.00,
when sold on the local market or to other farmers for seed.
The Ito San and early Brown [sic, Early Brown] varieties of
soy beans have been most satisfactory.
“Soy beans will also furnish good pasture or forage
at almost any stage of growth before fully mature.” Soy
beans are a highly effective winter feed for hogs. A five-
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year rotation that includes soy beans in the second year is
described.
1144. Good, Edwin S.; Smith, Mark J. 1916. Hogging down
soy beans and cowpeas. Kentucky Agricultural Experiment
Station, Bulletin No. 201. p. 137-49. May.
• Summary: “The object of this experiment, the results
of which are given in this bulletin, was to determine the
relative amounts of gain, as well as the economy of gains,
made by pigs hogging down soy beans, with and without
a supplementary ration of corn, and when hogging down
cowpeas with a supplementary corn ration” (p. 140-41).
The results showed that it is not profitable to pasture
mature soybeans without a supplementary feed. However
it was found highly profitable to hog down soy beans if a
supplementary feed, such as corn, is given. Tables show: (1)
Percentage of digestible nutrients in soy beans and cowpeas.
(2) Synopsis of results in hogging down soy beans and cow
peas, incl. value of pork produced. (3) Value of fertilizing
constituents (nitrogen, phosphoric acid, potash) produced in
lots 1, 2, and 3.
A photo (p. 143) shows a field of “soy beans at the time
the hogs were turned on lot.” A man, dressed in a dark suit
and hat, is standing in the field.
1145. Whittier, A.C. 1916. A study of soy bean hay.
Delaware Agricultural Experiment Station, Bulletin No. 112.
18 p. May.
• Summary: The summary (p. 18) states: “Special chemical
determinations on soy bean hay were made. Chemical tests
of soy bean hay with reference to the possible presence of a
compound which acts unfavorably on the animal organism
are recorded. Methods of extraction and feeding of same
to guinea pigs are described and discussed. An extract
of soy bean hay was obtained which is poisonous. This
extract which is soluble in 70 to 80% alcohol and water and
precipitated by lead acetate was found to be poisonous to
guinea pigs.”
1146. Piper, C.V. 1916. Re: Dr. Rodney H. True. Letter to
W.J. Morse, [USDA], June 1. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Will you kindly send to Dr.
Rodney H. True about one-half pound of Barchet, Mammoth,
Haberlandt, and some other early varieties of soybeans, also
about one-half pound each of Early Buff, Groit, and Iron
cowpeas? Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge

[Bureau of Plant Industry, USDA, Washington, DC].
1147. Piper, C.V. 1916. Re: Soybeans are to be planted
at Marlborough, Maryland, and Oxford, North Carolina.
Letter to W.J. Morse, [USDA], June 2. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: There are to be planted at
Marlborough, Maryland, and Oxford, North Carolina, nine
1/40-acre plots each of cowpeas and soy beans. It is desired
to plant these at each place late enough so that by the time
the first frost the first pods will have barely matured. Will
you kindly look into this matter and advise me what varieties
should be used and what their dates of planting at each place
should be.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1148. Drake, J.A. 1916. Management of sandy-land farms in
northern Indiana and southern Michigan. Farmers’ Bulletin
(USDA) No. 716. 28 p. June 9. See p. 2-11, 15-21, 26-29.
• Summary: “The growing of soy beans and cowpeas for
seed offers a definite approach to the entire problem of farm
improvement in these sandy-land areas of the section. Soy
beans and cowpeas are profitable crops on the poorest of
these sandy soils...” (p. 2). They add nitrogen and organic
matter to the soil, and can be grown for hay to feed dairy
cows.
A long section titled “Soy bean and cowpeas” (p.
6-11) discusses their special characteristics and benefits,
inoculation, hogging off, and seed production.
A photo (p. 9) shows a good crop of soy beans growing
in rows on sand. A rear view shows a farmer seated on a
cultivator pulled by two horses.
The section titled “Rotations and cropping systems”
(p. 15) discusses continuous cropping with soy beans; soy
beans can also be used in a two-year rotation with corn, a
three-year rotation with corn and rye (or rye and vetch),
several four-year rotations (corn, soy beans, corn, cowpeas;
or corn, soybeans, rye, clover), and a five-year rotation (corn,
soybeans or cowpeas, corn, rye, clover).
“Conclusion: The normal stages of development for
the average sandy-land farm of this general section should
be three in number. The first should be that of growing and
selling cash crops, among which soy beans or cowpeas for
seed should have a prominent place.
“The second should be a transition stage, in which
live stock is being introduced as rapidly as fences can be
purchased and built, and as the farm can be made to produce
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the necessary feed and pasture.
“The third stage should be that of a general and welldiversified farm system, with the proper balance between
cash crops and live stock which will afford profitable
employment for the entire year, maintain crop production in
a reasonably high state, and yield a suitable labor income.”
Address: Agriculturist, Office of Farm Management, USDA.
1149. Nemzek, L.P. 1916. The soya bean and soya oil. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientific Section, Circular No. 37. 8 p. June 10. [1 ref]
• Summary: This address was presented on May 18, 1916
(during World War I) at the meeting of the Mississippi
Cotton Seed Crushers’ Association, New Orleans, Louisiana.
Accompanied by three exhibits, it states: “As early as 1907
the Bureau interested itself in a campaign to promote the
increased production of flaxseed in the United States. The
rapidly increasing demand for linseed oil, by the industries
in this country, indicated that we should soon face a shortage
of his commodity. It remained for the 1910 flaxseed crop
failure to demonstrate what a menace to the pain trade
such a shortage meant. Due almost entirely to the resultant
scarcity of linseed oil, the price commenced to soar during
the latter part of 1910. Linseed oil reached the high price
of $1.00 per gallon during 1911 and high prices prevailed
throughout most of the year 1912. This condition forcibly
showed the necessity for a more profound investigation of
oils which might find application as substitutes for linseed in
the different industries which use the oil in large quantities.
In view of the fact that the work which was done toward
promoting an increased production of flaxseed had been so
marvelously effective, it was decided to do work of similar
magnitude with miscellaneous oils.”
“A series of practical paint exposure tests were begun on
test fences located at Washington, D.C., in connection with
the Institute of Industrial Research. The paints were exposed

in May, 1911. The repainting tests were made
during the latter part of 1914. This series of tests
is referred to in Circular No. 30, ‘Repainting
Tests on Paint Oils,’ issued by the Educational
Bureau during December, 1914.
“Soya oil was one of the oils decided
upon for the experiments largely because it
was already available in quantities and could
readily be imported. After looking into the
matter it was found that the production of it
might be developed on a satisfactory basis in
this country. Soya beans were already being
grown in considerable quantities, but up to that
time domestic oil on a commercial scale had not
been produced.
“Soya oil is crushed from the bean bearing
that name. The bean is commonly referred to
by the agriculturists in this country as ‘Soy,’
but the oil, ever since it was first imported, has
been known as ‘Soya Bean Oil’ or ‘Soya Oil.’ Largely for
the sake of convenience the title ‘Soya Oil’ has been adopted
and is coming into general use. The title ‘Soya’ was, very
likely, introduced from Manchuria, where the bean is grown
in enormous quantities, and is a derivation from the Japanese
‘Shoyu’ or ‘Soja.’ ‘Soya’ is replacing ‘Soy’ when used in
reference to the bean as such, even in the language of the
agriculturist, and it is only a question of time when the word
‘Soya’ will be adopted generally.”
“The first step in connection with the Bureau’s endeavor
consisted of the importation of soya beans from Manchuria
for oil-extraction tests and the distribution of this seed,
together with seed from a number of varieties already grown
in this country, and the soliciting of the assistance of the
State Agricultural Experiment Stations and other interested
persons to urge the farmer to grow more soya beans for
seed. While soya beans had been grown in this country
for a good many years, this was done as a forage crop and
for fertilization purposes. Only enough seed was being
harvested to take care of the succeeding year’s planting. The
far-reaching propaganda, through the active co-operation of
the State Agricultural Experiment Stations and the different
Bureaus of the U.S. Department of Agriculture, was solely
for the purpose of inducing the farmer to increase his
population.”
The Bureau reached farmers through the State
Agricultural Experiment Stations. “While growing tests
during 1911 and 1912 were limited to North Dakota,
Minnesota, Missouri, New Jersey and Kentucky, they were
extended in 1913 to every State, with the exception of a
few where conditions are unfavorable from an agricultural
standpoint.
“The tests were also extended to the Philippine Islands
and to several places in Canada. It is noteworthy in this
connection that there are at least two varieties which can be
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successfully matured as far north as the southern portions of
Quebec.
“During 1912, forty-eight varieties were experimented
with, including four imported from Manchuria. This number
was greatly increased in 1913, so that all available types
would be included.”
By 1916 the number of varieties had been reduced
to about fifteen (see Exhibit No. 1), which were already
popular: “Mammoth, Medium Yellow, Ito San, Holly Brooks
[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black
Eye Brow [Black Eyebrow]. Arlington, Tokio, Mikado,
Virginia, Chiquita, Sable and the Yellow Manchurian bean...
“No sooner were the farmers interested in the larger
growth of soya beans than they began to ask for information
as to how and where the beans could be disposed of to be
converted into oil.
“It was soon evident that the cotton seed mills in the
South were best situated for crushing the beans. The location
of the hundreds of these mills is fortunate, inasmuch as the
South is naturally adapted to become the great soya beanproducing section of the country. Definite plans have not
been evolved in sections where the cotton seed mills are
not located, but in the northern section of the country the
linseed oil mills will, very likely, crush the beans as soon
as the production is large enough to warrant their going
into the matter. In some sections, notably Tennessee, it was
suggested that the farmers in a certain locality club together
and conduct their own mill, disposing of the oil in the regular
manner, and each farmer to use the cake from his crop for
feeding purposes. In this way there would be returned to the
land the full fertilizing values of the crop. The promoters
of successful agriculture see in this a means to increase the
production of soya beans, mainly because of the value which
the farmer obtains by the improvement of his soil.
“During August and September, 1913, I made a trip
of nearly twenty-four thousand miles, visiting most of
the Agricultural Experiment Stations, to discuss matters
relating to the increased production of beans for oil-crushing
purposes and to determine whether or not the cotton seed
mills were in a position to handle the crop without materially
altering the machinery they use for the crushing of cotton
seed or going to the expense of installing new equipment.
Most of my time was spent in the States growing cotton and
where cotton seed mills were already established.”
Also discusses the oil-bearing properties of different
varieties of soya beans (the oil content averages 19% and
ranges from 16 to 25%), and the drying properties (see
Exhibit No. 2). “During the past six or seven months there
has been produced in this country in the neighborhood of
one hundred thousand gallons of soya oil. The largest part of
this quantity has been produced by the Elizabeth City Oil &
Fertilizer Co., Winterville Cotton Oil Co. and the New Bern
Cotton Oil & Fertilizer Mills.”
Discusses prices at which soybeans should be purchased

for profit in the oil industry, and opportunities for disposing
of the oil and meal. The author points out the limited uses
of soy bean oil in paints; in 1916 some 98,171,275 lb of
soy bean oil were imported into the United States. The
five samples of soybeans analyzed had an average iodine
number of 125.8. But iodine value and drying power do not
necessarily go hand in hand, although such is often the case.
“In those sections of the South where the cotton fields
are infested by the boil weevil, the growers may find it to
their advantage to produce soya beans on a large scale. The
Alabama Cotton Seed Crushers’ Association has the matter
under careful consideration at the present time. The cotton
crop of certain sections of that State has been seriously
affected by the disastrous results which accompany the boil
weevil.
“It is at once apparent that it is to the advantage of the
cotton seed mills to take up the crushing of soya beans. In
the first place it will help to give the mills a longer season
and thereby shorten the period of idleness. This period
generally varies from four to six months every year with
different mills.
“The crushing of soya oil has advantages over cotton
seed; it is a cleaner and easier material to handle preparatory
to crushing, and the bean releases its oil as freely, at least, as
cotton seed.
“Soya oil can be disposed of just as readily, at least,
as cotton seed. The A.M. Parks Company, Philadelphia,
commencing with the May issue of ‘The Oil Miller,’
advertise for domestic soya oil. This is the first ad to appear,
and opens up what is likely to prove the most satisfactory
outlet for the product of so many mills... In some cases the
consumers who could handle it in tank cars would be able
to deal direct with the crushers. The A.M. Parks Company
was one of the first to import soya oil, and still imports it
in large quantities. Two or three years ago the Company
distributed an interesting pamphlet entitled ‘Soya,’ in which
the commercial possibilities of the oil are referred to in some
detail.”
“While practical tests started in 1911 have not yet
been completed, and the Bureau, in line with its adopted
policy, does not intend to make a definite report until the
investigation has been finished, the writer feels safe in
stating that large quantities of soya oil will eventually be
consumed in the manufacture of paint and varnish. Because
of the inferior drying properties of soya oil as compared with
linseed oil it cannot entirely displace linseed, and its use in
connection with linseed oil will be limited to from 25 to 50
per cent., depending on the product in which it is used.”
Note 1. This is the earliest English-language document
seen (Nov. 1999) with the term “soya oil” in the title.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean variety Chiquita. Address:
Special Technical Representative, Educational Bureau, Paint
Manufacturers’ Assoc. of the United States, Philadelphia,
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Pennsylvania.
1150. Washington Post. 1916. In Uncle Sam’s government
departments. June 25. p. A5.
• Summary: In the section titled “Agriculture”: “W.J. Morse,
scientific assistant in forage crop investigations of the
bureau of plant industry, has gone to Savannah, Georgia, and
Raleigh, North Carolina, to inspect soy bean experiments and
confer with experiment station officials.”
1151. Burlison, W.L. 1916. Availability of mineral
phosphates for plant nutrition. J. of Agricultural Research
6(13):485-514. June 26. 8 plates at end. [32 ref]
• Summary: “This paper is submitted in partial fulfillment
of the requirements for the degree of Doctor of Philosophy
on Agronomy in the Graduate School of the University of
Illinois, 1915.
“Since the introduction of commercial fertilizers,
more or less discussion has been carried on concerning
the value of insoluble mineral phosphates as a source of
phosphorus for the nutrition of plants.” This paper discusses
the availability of phosphorus in Tennessee brown rock
phosphate for soybeans and other crops. Table IV (p. 494)
shows the phosphorus content of soybean grain (seeds) and
straw, from soybeans harvested from various pots on 10 June
1914. Different amounts of phosphate were added to the
different pots.
Soybeans are one of “nine common crops (legumes and
cereals) that are cultivated on Illinois farms” included in the
study. There was no special emphasis on soybeans, which
were found to be less responsive to phosphorus than the
other crops in the study.
Note: This is the earliest document seen (Sept.
2004) that mentions Burlison in connection (directly)
with soybeans. Address: Assoc. Prof., Crop Production,
Agricultural College, and Assoc. Chief, Crop Production,
Illinois Agric. Exp. Station.
1152. Hartford Courant (Connecticut). 1916. Soy beans in
Connecticut. June 29. p. 8.
• Summary: “Of late years some farmers in Connecticut
have experimented somewhat in the cultivation of soy beans,
partly because of their value as a forage and partly because
of the fact that they are rich in nitrogen and are, therefore, of
value to the soil. The Connecticut Agricultural Experiment
Station last year did somewhat to encourage the farmers of
the state to raise the legumes and sent twenty-four farmers in
various parts of the state enough seed to plant half an acre.
“The station has now issued a bulletin [No. 191] giving
the results of the tests made by the twenty-four...; in two
cases weeds sprang up and choked the soys and in several
cases woodchucks and deer practically ruined the crop. More
than three-quarters of the tests, apparently, were successful.
The farmers in their reports agree on one thing, that live

stock takes to the feed readily.” Soy beans are a good “food
for diabetics inasmuch as the beans are rich in protein and
contain only traces of starch. It is good news; if they are
edible the farmers should raise them right away. There are so
many things that are absolutely out of reach of the average
man’s purse that the addition of even a stock food which
would be moderate in price would be welcome in many
larders.”
1153. Forbes, E.B.; Beegle, F.M. 1916. The iodine content
of foods. Ohio Agricultural Experiment Station, Bulletin No.
299. p. 487-546. June.
• Summary: Two tables (p. 519, 540) show that various
samples of soybeans contain little or no iodine. The
following soybean varieties and their sources are listed:
No name (North Dakota), Austin, Hollybrook (Texas),
Hollybrook (Connecticut), Ito San (Arkansas), Medium
Green (Ohio). Address: Wooster, Ohio.
1154. Lipman, J.G.; Blair, A.W. 1916. The yield and nitrogen
content of soybeans as affected by inoculation. Soil Science
1(6):579-84. June.
• Summary: “Soybeans lend themselves readily to
comparisons of inoculating material derived from different
sources. It appears that this crop is less likely to become
inoculated spontaneously than other legumes which may
be used in tests of the value of commercial cultures for soil
inoculation. Moreover, soybeans are a satisfactory crop for
the purpose just indicated, since the plants are rather hardy
and may be made to grow without difficulty under a wide
range of soil and climatic conditions.”
Among the cultures tested in two series of tests were
7 commercial cultures: Nitragin (German-American
Nitragin Co., Milwaukee, Wisconsin), Farmogerm (EarpThomas Farmogerm Company, Bloomfield, New Jersey),
Mulford Nitrogerm (H.K. Mulford Company, Glenolden,
Pennsylvania), Standard Nitrogerm (Standard Nitrogerm
Company, Glen Ridge, New Jersey), Ferguson’s Composite
(Homewood Nitrogen Company, New York City),
Bacto-Natural (Lewis Sturtevant Woodruff, Lexington,
Massachusetts), and Sporogen (Bruno Grosche & Company,
New York City). Soybean or cowpea soil from 5 places in
New Jersey was also used. Nitragin and Farmogerm were
very effective in increasing soybean yields.
Both series of tests were interested in the percentage
increase in dry matter and total nitrogen as a result of
inoculation. In series A tests, the largest increases in both
dry matter and total nitrogen came from soybean soil from
Sussex County, New Jersey, closely followed by Nitragen.
“It may be safe to state, therefore, that commercial cultures
may be fully as effective for inoculating purposes as suitable
soil material, but that, under favorable conditions, soil
material may prove to be fully as satisfactory as the best
artificial cultures.”
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Summary: The “use of inoculating material may be
very desirable in the growing of soybeans and perhaps other
legumes... It appears that where the soil is lacking in the
right type of Bacillus radicicola, inoculation is eminently
desirable, and that, even where the organisms are present
in limited numbers, the addition of larger numbers may be
profitable. It appears further that there is a marked difference
in quality of different commercial preparations for soil
inoculation...”
Note: This is the earliest document seen (July 2010) that
mentions “Standard Nitrogerm” in connection with legume
inoculation or soy beans. Address: 1. Director; 2. Associate
Soil Chemist. Both: New Jersey Agric. Exp. Stations.
1155. Dyer Packing Co. 1916. Better beans at lower cost:
Dyers Pork and Beans with Tomato Sauce (Ad). Chicago
Daily Tribune. July 2. p. 10.
• Summary: See next page. This is a large and prominent
display ad. An illustration at the upper left shows a
hand holding a sheet of paper titled “The United States
government’s estimate of the value of the soja beans as a
food for mankind.” It states: “In ‘Farmers Bulletin’ No. 121,
issued Nov. 19, 1906, prepared under the supervision of
the Office of Experiment Stations, on pages 12 and 13, an
account of Soja Beans is given, and the statement made that
‘In the Orient this bean, and the various food products made
from it, are so largely consumed that it is perhaps the most
important food plant next to rice.’
“On page 19 of this Bulletin we find a comparison of
the Food Values of various food materials,...” A comparison
of the nutritional composition of navy beans, soja beans,
potatoes, wheat flour, lean beef, milk, and eggs is given. Soja
beans have the highest content of protein (34.0%, followed
by navy beans at 22.5%), fat (16.8%, followed by eggs at
10.5%), ash [minerals] (4.7%, followed by navy beans at
3.5%), and food value per pound (1,970 calories, followed
by wheat flour at 1,650 calories).
Two more quotations are then given [from: Morse, W.J.
1915. “Soy beans in the cotton belt.” Special (USDA Office
of the Secretary). 6 p. Jan. 12 [No. 21]. See p. 6]: “Although
Soja Beans have attracted attention from time to time in the
U.S., thus far they have been but little used.”
“The numerous ways in which the Soja bean can be
prepared as human food should encourage its use. The green
bean when three-fourths to full grown has been found to
compare favorably with the butter or Lima bean. The dried
beans are used like the field or navy bean in baking or in
soups... Soja bean meal or flour may be used as a constituent
of biscuits, muffins, and bread.” Note 1. The actual text in
Morse’s publication uses the word “soy” instead of “Soja.”
At the lower right of the ad is an illustration of a can of
these beans. An attractive, well-dressed lady is seated on the
lower inside curve of the letter “D” (for Dyer) holding op a
can of the beans in her left hand.

The main large, bold text at the top of the ad reads:
“The amazing popularity of Dyer’s Beans, as compared with
the many old established brands, is due to the fact that they
are Better Beans at Lower Cost. Dyer’s beans are entirely
different from any others ever put into tins. In that difference
lies the secret of their goodness. Dyer’s beans are a delicious
and highly digestible combination of the finest hand-picked
select Navy Beans and the nutritious Soja Beans from the
Sunny Southland.
“Note from the government report quoted... that Soja
Beans contain 50 per cent more protein than Navy Beans. It
is protein that builds and repairs body tissue and furnishes
energy.
“Note also that Soja beans contain nine times as much
fat as Navy Beans. This is also a valuable food element.
But Soja beans contain little more than one half as much
carbohydrates as Navy Beans. It is the carbohydrates or
starchy content which is the least easily digested element in
Navy Beans.”
“The three points of superiority of Dyer’s: More food
value, weight for weight. A larger can for the same price.
Better flavor and digestibility.” Note 2. There is a remarkable
emphasis on providing nutritional information in this ad.
This company would continue to advertise this product in
large, prominent ads in this paper for about the next year;
each ad would have a different slogan and design, but with
much continuity of message and general design. Address:
Vincennes, Indiana.
1156. Carver, G.W. 1916. Re: Testing Soja Beans and
Soja Oil. Letter to Mr. E.J. Scott, July 18. 1 p. Typed, with
signature.
• Summary: “I wish to thank you for bringing to my
attention the address of Mr. L.P. Nemzek, of Gibbsboro,
N.J. [New Jersey] on the Soja bean and Soja oil. [Note:
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Science Section, Circular No. 37. 8 p. June 10,
1916]. I wish to say that for the last five years [i.e. since
mid-1911] we have been conducting experiments along this
line; in fact our station has tested out a number of varieties
of Soja beans from Manchuria as well as from other sections
of the country. Those from Manchuria were sent me by Mr.
Nemzek. Two years ago he spent several hours here studying
the beans as they grew in the field, and comparing his work
with mine in the laboratory; and in fact I am conducting
some experiments now pertaining to special varieties that
seem to be higher in oil than anything he has tried out. So
therefore Tuskegee has contributed very largely the material
for this paper of Mr. Nemzek’s.”
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in the
Tuskegee Institute Archives, Roll 5 #0666. Address: Director
Dep. of Research and Experiment Station [Tuskegee,
Alabama].
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1157. National Weather and Crop Bulletin (USDA Weather
Bureau). 1916. Special telegraphic summaries. 1(19):3. For
the Week ending July 25, 1916.
• Summary: “Tennessee–Nashville: Corn in tasseling and
silking and is excellent,... Sweet potatoes, peanuts, clover,
alfalfa, peas, millet, and soy beans are generally good.”
1158. Armsby, Henry Prentiss; Putney, Fred Silver. 1916. Net
energy values for ruminants: Net energy values of American
feeding stuffs. Pennsylvania Agricultural Experiment
Station, Bulletin No. 142. 20 p. July. [2 ref]
• Summary: This bulletin is divided into two parts. Soybean
are mentioned in various places in a long table in part II (p.
15-20). This table, titled “Average dry matter, digestible
crude protein, digestible true protein, and net energy
values per 100 pounds for ruminants,” is based on research
published in the 15th edition of Feeds and Feeding, by
Henry and Morrison (1915, p. 633-66). Values are given
for soybeans as follows: Dried roughage–Hay and fodder
from legumes: Soybeans (p. 17). Fresh green roughage–(1)
Green legumes: Soybeans (all analyses), soybeans in bloom,
soybeans in seed (p. 18). (2) Silage: Soybeans (p. 18).
Grains–Leguminous seeds: Soybean (p. 19). By-products–
Oil extraction: Soybean meal (fat extracted) (p. 20).
Values are also given in this table for: Alfalfa, cowpeas,
peanuts, peanut cake, gluten feed, gluten meal (from starch
manufacture). Address: State College, Centre County,
Pennsylvania.
1159. National Weather and Crop Bulletin (USDA Weather
Bureau). 1916. Special telegraphic summaries. 1(21):3. For
the Week ending August 8, 1916.
• Summary: “Tennessee–Nashville: Early corn is filling
out well, but rain is needed in western counties... Weather...
for hay, cow peas, soy beans, millet, watermelons, and
cantaloupes...”
1160. Morse, W.J. 1916. Re: Report of inspection tour
to Monetta, South Carolina. Letter to Prof. C.V. Piper,
Washington, DC, Aug. 17. 2 p. Handwritten, with signature
on USDA letterhead.
• Summary: Morse is writing from Athens, Georgia. “Dear
Prof. Piper: Spent all day Wednesday at Mr. [Joseph M.]
Johnson’s Monetta and found things most promising.
Many of the Groit-Brabham hybrid [cowpea] selections
appear most excellent both for seed and for hay. They are
as resistant to wilt and nematode as Iron and Brabham, and
excel other varieties in seed and forage. I am hoping to
obtain some pure strains of them so that we can put them out
on a larger scale next season.
“The soybeans are doing fairly well. We have about
thirty varieties out there but the three that we have been
working with as resistant strains are far ahead of the others.

“The Biloxi, though planted late, is making a very nice
showing.
“Mr. Johnson will need a number of sacks for seed and I
am giving herewith a list of his needs so that Mr. Reed may
send them.
“100 print / pint [?] [cotton] bags. 150 prisk [?] bags.
Buel [?] twine. 500 tags–small with string attached.
Address above to: Joseph M. Johnson, Monetta, South
Carolina.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1161. Morse, W.J. 1916. Re: Need for supplies of
subvouchers and film. Letter to Mr. H.L. Nestorr,
Washington, DC, Aug. 21. 2 p. Handwritten, with signature
on USDA letterhead.
• Summary: Morse is writing from Fayetteville, Arkansas.
“Dear Sir, Will you send me a book of subvouchers c/o Lahr
Hotel, Lafayette, Indiana. Would also like to have two films
(6 exposures each) 2½ x 4¼, [Kodak] Brownie 2-A sent
to Mr. Jos. [Joseph] M. Johnson, Monetta, South Carolina.
Mr. Johnson promised to take some photos of the cowpeas
at Monetta as he has a small camera. I desire very much to
have such photos as the peas looked very promising indeed. I
think Mr. Reed can get the films all right and send them.
“The soybeans and cowpeas, especially soybeans, have
looked very promising at the places I have visited so far.
They have some excellent tests of soy beans, cowpeas, velvet
beans, and soybeans at this place. he soy beans and velvet
beans appear mighty fine.
“As I result [?] expect to make a trip south sometime
during Sept. or Oct. I was at the Georgia Station at Athens,
Ga. and found them very much interested in alfalfa. They
have a variety test there and are also growing a number of
fields at the station. They have quite an alfalfa campaign on
and say that the farmers are all talking alfalfa. If you can I
think you will find it of value to visit Prof. Fair [?] there.
“At the Mississippi Station, Kirkville [?] they have only
a small patch of Perurians [?] and the weeds are taking it
although they have had a very promising first cutting. Dr.
Edgerton is much interested in getting alfalfa there but is
rather discouraged with the results thus far.
“From here for Columbia, Missouri, and then to Ames,
Iowa. Will probably be in Ames when the strike begins so do
not know what I shall do then. If the strike lasts I may have
to cut out some of the places.
“Please do not forget the subvouchers or I will not have
sufficient to last me through the trip. Very sincerely,...
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“P.S. Have received the news letters which Miss Brown
has so kindly sent me and they were very much appreciated.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1162. Williams, C.B. 1916. Soy beans for seed. Country
Gentleman 81(35):1592. Aug. 26.
• Summary: “Although the soy-bean crop will in all
probability find its greatest usefulness for soil-improving
purposes, and to a less extent for pasturage purposes, there
is no question that under average conditions there will be
developed a considerable seed industry. It seems to have
been established during the past winter and spring that the
cottonseed-oil mills may handle these beans in about the
same general way they handle cotton seed, if they can secure
the seed at a price low enough to justify them in crushing it.”
“It should be remembered always by the farmer that
in the growing of a leguminous crop, unless the crop itself
or the manure carefully saved from the feeding of the crop
is returned to the soil, the productivity of his soil cannot
be maintained.” Address: [North Carolina State College of
Agriculture].
1163. Putney, Fred Silver; Armsby, Henry Prentiss. 1916.
Computation of dairy rations. Pennsylvania Agricultural
Experiment Station, Bulletin No. 143. 24 p. Aug.
• Summary: In table 4, “Convenience table for computing
grain mixtures,” soybeans are listed under leguminous seeds
(p. 12). The digestible true protein and energy are given in
25, 50, 100, 200, and 300 lb of soybeans.
Soybeans are mentioned in various places in table
5 titled “Average dry matter, digestible crude protein,
digestible true protein, and net energy values per 100 pounds
for ruminants” (p. 21-24). This table is based on research
published in the 15th edition of Feeds and Feeding, by
Henry and Morrison (1915, p. 633-66). The contents of
this table are identical to those of the previous bulletin (No.
142; July 1916, titled “Net energy values for ruminants,”
by Armsby, Fries, and Putney). Address: 1. Acting Head
of Dairy Husbandry Dep., Milk Production, State College,
Centre County, Pennsylvania.
1164. Meyer, Frank N. 1916. Re: Loneliness, depression, and
hardships. In: Letters of Frank N. Meyer. 4 vols. 1902-1918.
Compiled by Bureau of Plant Introduction, USDA. 2444 p.
See p. 2195, 2197. Letter of 1 Sept. 1916 from Hotel Seward,
Portland, Oregon, to P.H. Dorsett.
• Summary: “Last night I landed here in Portland [Oregon],

having come direct from Mandan [Experiment Farm, North
Dakota] where I spent a night and a day and where [at
Mandan] I found that a remarkable progress has taken place
since you and I were here in Sept. 1912.”
“And you are just a little bit surprised about I
feeling lonely! My, Mr. Dorsett, there are times that my
lonesomeness may destroy me. I wish I could tell you face to
face some problems we go through, but I can assure you that
the specter of a lonely old age looms up larger and larger and
the spectacular office of an active explorer does not hold it
down any longer!”
In a follow-up letter to David Fairchild dated 19 Sept.
1916 (written from Seattle, Washington) Meyer writes: “I
am thankful to you for your interest in my recent illness,
but I feel quite all right now, except of course that I have
a touch of what the Germans and Swiss call “Heimweh”
[homesickness]. It seems that it created almost somewhat of
a sensation in the Office when I wrote that I felt lonesome.
Well, that’s not crime! Even wanderers like I, we find it
hard to break ties of friendship! And the prospect of having
to live again for several years among a race of people with
whom one never becomes familiar, after having enjoyed
the pleasure of our own white man’s civilization for several
months, well, that makes one feel lonesome. If I knew I
could find a congenial white assistant in China I would feel
better...”
“My illness was caused by being tired and then
becoming over-heated in striking an unexpected hot wave.
I got feverish, lost appetite almost entirely, could not sleep
any more and for a few days I was in that strange borderland
where sanity has slipped away and where insanity is entering.
It is a dangerous, delirious borderland, and I really was afraid
I would become seriously ill. The visions I have had are too
strange to describe them; just fancy yourself visiting this
early a million of years ago when Pithecanthropus erectus
lived in small families and Aeantropus and all the strange
beasts were all around. Well, I went thru it and marvelled.
When I began to get better the animals and fishes went
away and landscapes and forests came in succession but not
landscapes of today, all was way, way back. I cannot explain
all these matters!”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
1165. Morse, W.J. 1916. Re: Change of plans on inspection
tour. Letter to Mr. H.L. Nestorr, Washington, DC, Sept. 09. 2
p. Handwritten, with signature on USDA letterhead.
• Summary: Morse is writing from Spooner, Wisconsin.
“Do not know who is in the office at the present time so will
write you. Found some mail here from the office and will
change my trip in Michigan. I had planned to go to Lansing.
In view of the Roach Canning Co. I think I shall go to Hart,
Michigan to talk over the canning of green soybeans. Their
company is willing to undertake this work and a considerable
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number of beans (soy) are grown in the section about Hart.”
“The soybeans at Ames, Iowa, and St. Paul [Minnesota]
seem very promising. Although but few are grown in either
state, the stations have experimented with them in different
ways and not done much extension work. However they are
now starting to do extension work for they feel this crop has
a chance.
“Shall be in Lafayette, Indiana, Thurs. Hart, Michigan,
Sat., Stryker, Ohio, Mon. Columbus, Ohio, Wed.
“If I am not held up by rains shall probably be back
about the 20th or 22nd [of Sept.].
“I wonder if cotton bags, twine, and tags were sent to
Jos. [Joseph M.] Johnson, Monetta, South Carolina. Wrote
Prof. Piper when I was in S.C. to have Mr. Reed send them.
Wish you would ask Mr. Reed if the things were sent.
Sincerely,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1166. Minn, E.R. 1916. Soy beans. State of New York
Department of Agriculture, Bulletin No. 87. p. 2938-44. Sept.
• Summary: Contents: Introduction. History of the soybean.
Utility: As a soiling crop, for silage, soy bean hay, for
pasture, for seed and grain, for soil improvement. Photos
show: (1) A portrait of E.R. Minn. (2) Medium Green soy
beans planted in hills of Yellow Dent corn on a farm in the
hills of Broome County, New York. (3) Two men working
with a soy bean hay stack on poor hill land in Broome
County, New York. Address: Farmers’ Inst. Lecturer,
Binghamton, New York.
1167. Washburn, W.F. 1916. Soya bean oil. North Dakota
Agricultural Experiment Station, Bulletin No. 118. p. 35-42.
Sept.
• Summary: “At the request of the Paint Manufacturers
Association this department has determined the moisture and
oil content of many samples of soya beans and in addition
has determined some of the constants of the oils exprest
[expressed] from the different samples. These samples,
representing some 45 varieties, were grown in a number of
states under various climatic conditions and include the crops
of 1912, 1913, and 1914.”
Table 1 (p. 36-42) shows the results. The varieties are:
Black Beauty or Ebony, Ito San, Mammoth, Guelph or
Medium Green–Medium Early, Haberlandt, Peking, Mikado,
Wilson, Sable, Holly Brook [Hollybrook] “Early,” Medium
Yellow, Amherst, Elton, Jet, Early Black, Sooty, Arlington,
White Eye Brow [White Eyebrow], Tohas, Auburn, Brown,

White Beans, Morse, Manchurian, Mercko, Ogema,
Fairchild, O’Kute [Okute], Habero [Habaro], Lowrie, Austin,
Chestnut, Columbia, Brindle, Meyer, Tashing, Samarow,
Chernie, Manhattan, Tokio, Swan, Cloud, Virginia, Flat
King, Sherwood, Early Brown, Edward, Black Eye-Brow
[Black Eyebrow], Mauchu [Manchu], Green, Quebec No.
92, Quebec No. 537 [both “Quebec” varieties grown at
Macdonald College, Quebec], Brownies [Brownie]. States
in which the soybeans were grown include Idaho, Michigan,
Montana, New Mexico, South Dakota, Utah, Wisconsin,
and Quebec (Canada). It is not stated that soybeans were
cultivated in North Dakota.
In West Virginia, the varieties Mammouth (Mammoth),
Wilson, Holly Brook “Early,” and Manchurian were
cultivated. In New Mexico, the varieties Guelph or Medium
Green–Medium Early, Wilson, and Manchurian were
cultivated.
Note 1. This is the earliest document seen (April 2016)
concerning soybeans in Montana, or the cultivation of
soybeans in Montana. Ito San, Manchurian, and Quebec
varieties were grown. A careful examination of the Montana
Agric. Exp. Station Annual Reports from the 16th Annual
Report (for the year ending June 30, 1909) to the 24th
Annual Report (for the year ending June 30, 1917; published
1918) found no mention of soybeans.
Note 2. This is also the earliest document seen (June
2016) concerning the cultivation of soybeans in Utah. This
document contains the earliest date seen for the cultivation of
soybeans in Utah (Sept. 1916). The varieties grown in Utah
were Ito San and Manchurian.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety White Eyebrow. Address:
M.S., Chemistry of Paints, Fargo.
1168. Washington Post. 1916. In Uncle Sam’s government
departments. Oct. 15. p. FD3.
• Summary: In the section titled “Agriculture”: “W.J. Morse,
scientific assistant in the forage crop investigations, will
spend the remainder of October at points in North Carolina
inspecting soy bean variety tests in cooperation with the
North Carolina experiment station.”
“Prof. C.V. Piper, agrostologist in charge of the bureau
of plant industry, spent last week inspecting forage crop
experiments in North Carolina, Georgia and Tennessee.”
1169. Morse, W.J. 1916. Re: Itinerary for present trip.
Letter to Mr. R.A. Oakley, Washington, DC, Oct. 22. 1 p.
Handwritten, with signature on USDA letterhead.
• Summary: Morse is writing from Belhaven, North
Carolina. “Dear Mr. Oakley: Following is the itinerary of my
present trip.
“Oct. 20. Raleigh, North Carolina.
“Oct. 21. Washington, North Carolina.
“Oct. 22. Belhaven, North Carolina.
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“Oct. 23. Srenona [?], North Carolina.
“Oct. 24. Suququarter [?], North Carolina.
“Oct. 25. Belhaven, North Carolina.
“Oct. 26. Columbia, North Carolina.
“Oct. 27. Columbia, North Carolina.
“Oct. 28. Tarboro, North Carolina.
“The [soy] bean crop through the section is much shorter
this year than last. Oil mills are taking up considerable
quantities, and the price is much higher than previous years.
Very truly tours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1170. Fred, E.B.; Graul, E.J. 1916. The gain in nitrogen from
growth of legumes on acid soils. Wisconsin Agricultural
Experiment Station, Research Bulletin No. 39. 42 p. Oct. See
p. 1, 12-16, 30-42. [21 ref]
• Summary: The section titled “Yield of soy beans” (p.
12-14) states that on 15 Feb. 1915, Ito San soy beans
were planted in jars, in a greenhouse, with and without
inoculation. The experiment was repeated using Wisconsin
Black soy beans, an early maturing variety. “It was found
that Wisconsin Black soy beans grew better and produced
larger yields than the Ito San soy beans.”
The results of Table II (p. 13) show the marked
beneficial influence of inoculation on the percentage of
nitrogen in the soy beans. However lime did not increase the
percentage of nitrogen in soy beans.
In summary: “Inoculation caused a very marked increase
in both yield and quantity of nitrogen. Lime apparently did
not have any decided influence on soy beans.” Address:
Madison.
1171. Johnson, E.F. 1916. Commercial growing of soybeans.
Purdue Agriculturist (Indiana) 11(1):17-21, 45. Oct.
• Summary: “Probably no crop has ever made such rapid
progress in winning favor with corn-belt farmers, as
has the soybean. A native of Japan, this peculiar legume
was practically unknown to American farmers only ten
years ago. Today it is fast becoming a necessity in every
system of rotation as a soil builder; its value as a forage
plant established beyond doubt: its ability as a hay plant
recognized to be a close competitor of alfalfa; and the use of
the seed as a supplement to corn has reached a point where
it seriously threatens to replace, in a large number of rations,
the long recommended linseed oil meal, cottonseed meal,
tankage and wheat middlings.
“In this work of bringing this valuable legume to the

attention of the farmers, devising methods for handling the
crop effectively, and the improvement of old varieties, the
Johnson Seed Farms (Stryker, Ohio) in Northwestern Ohio,
take a prominent position. “Today they have the confidence
of hundreds of growers and a large percent of the daily
outgoing mail is in answer to inquiries regarding methods
of growing this crop. Only recently the U.S. Department
of Agriculture has recognized the system of handling the
crop in use on these Farms as the most efficient system,
throughout, in use today. The writer has, on invitation, spent
several summers on these Farms recently, aiding in field
selection and plot testing work, and it is the purpose of this
article to describe in more or less detail the methods in use
on these Farms.
“These Farms consist of 620 acres at present and
grow annually from 100 to 150 acres of soybeans, while
a like acreage is grown on neighboring farms under direct
supervision. From fifteen to sixty varieties are grown.
Usually the major part of the acreage is given over to some
ten to fifteen varieties, while the rest is in plot testing work.
“The work on these Farms may be classified under
three heads: first, Improvement of old varieties by selection;
second, testing out of new varieties and sports; third,
Perfecting an efficient system of handling the crop.”
“It has been the policy of these Farms for years to secure
new varieties from the Experiment Stations or from the
Division of Forage Crops of the U.S. Dept. of Agriculture.
With the large number of varieties and strains of soybeans
grown today, the problem of keeping seed pure and true to
name, is a very difficult one.
“As a result, all seed secured is given a three year plot
test. During this time, the merits of the variety are carefully
observed, complete data kept, and at the end of the three
years, the variety is either discarded, advanced to field use,
or transferred to selection plots.”
“Under improvement of old varieties, the greatest work
has been done with the Ito San and the Medium Green
(Guelph). The Ito San, an old standard variety, has two
serious faults; first, it lacked size, growing only 18 to 24
inches tall; and second, it started branching too close to
the ground, a condition which resulted in considerable loss
of seed at harvesting time.” Through careful selection, an
improved Ito San is now available that in northwestern Ohio
this season “averaged 28 to 36 inches tall, with the branches
high enough above the ground to cut and leave a four-inch
stubble. To the ordinary observer, these fields would be
taken for the Hollybrook or Medium Yellow variety, but the
presence of the characteristic brown speck at one end of the
hilum, proves the variety to be true Ito San.
“In the case of Medium Green, sometimes called
Guelph, the tendency of this variety to shatter badly at time
of ripening, was so serious as to cause many growers to
discard it entirely. The second year this variety was grown,
a two-acre plot was allowed to stand until December,
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careful observations were made weekly and exceptional
stalks tagged. Fortune favored the work, for a single stalk
was found which on December 20th, had not lost a bean by
shattering.”
Today “the Medium Green grown on these Farms is
considered among the best of present-day general purpose
(hay and seed) beans grown.”
Details are then given on the method and machinery
used in handling the crop including preparation of the
seedbed, time of seeding (mid-May), method of seeding
(use a ten-hoe or twelve-hoe drill so as to seed four rows at
a time; seed the rows 21 inches apart with a seven-inch drill
or 24 inches apart with an eight-inch drill), amount of seed
per acre (3-4 pecks/acre when grown for seed; 6-8 pecks/acre
when cut for hay), depth of planting (2-2½ inches deep), first
cultivation when beans are 3-4 inches tall (using a two-row
or four-row beet cultivator to destroy weeds and maintain
a surface mulch; with a four-row cultivator, one man and
two horses can cultivate 15 acres/day easily, but a two-row
cultivator requires only one horse), second cultivation when
beans are 6-8 inches tall, cutting for hay (just as the first pods
are well established, using a mower; handle just like alfalfa),
harvesting for seed (using a mower with a side-delivery
buncher or a self-rake; cut 3 rows at a swath with a six-foot
cutting bar), windrowing (using a slow speed side-delivery
rake in the evening to avoid shattering), loading onto a
wagon (using a drum hay loader to minimize shattering),
storing in a barn or stacking, threshing (with an ordinary
grain threshing machine. “In some sections bean threshers
are available and should always be used when possible”).
On the Johnson Seed Farms a special machine for threshing
soybeans was built from a steel Case separator.
“All seed sold from the Farms goes under the guarantee
of being free from any and all weed seeds, true to name
and to contain less than one split bean in two hundred.
Such a guarantee means considerable extra work, but it is
appreciated by the purchasers, for last year with better than
4,000 bushels of seed for sale, the entire stock of seed was
booked by Jan. 15.”
Editor’s note at end of article: “In method and thickness
of seeding the practice on the Johnson Seed Farms does not
agree with the methods and thickness of seeding found best
by the Indiana Experiment Station and several other stations
that have experimented along this line. Wider spacing for
cultivation with a two-horse cultivator, and about half as
much seed per acre have been found to be preferable. See
Indiana Bulletin No. 172” [“Soybeans and cowpeas,” by
Wiancko et al. (1914)].
Photos (courtesy of Johnson Seed Farms) show: (1)
A man standing in a field of waist-high Medium Green
soybeans. (2) A New Empire grain drill used for seeding.
(3) A farmer and two horses doing the first cultivation of a
soybean field. (4) Windrowing–either hay or seed. (5) Two
men by a large threshing machine that handles a load every

thirty minutes.
Note 1. This is the earliest document seen (April 2001)
by or about E.F. “Soybean” Johnson, who later became a
major soybean pioneer in Ohio, and an honorary life member
of the American Soybean Association.
Note 2. This is the earliest document seen (Oct. 2012)
that mentions the Johnson Seed Farms of Stryker, Ohio.
According to the Standard Atlas of Williams County, Ohio...
published in 1918, a map of Springfield Township (p. 32)
shows “The Johnson Seed Farm” [sic, Farms] which is
comprised of 235 acres in section 16; it belongs to Simon
Johnson, who is the author’s father. A photo in the Atlas (p.
59) shows “One of the barns on the Johnson Seed Farms,
growers of soy beans, seed oats, seed wheat and other farm
grains, Stryker, Ohio.” This is a huge, beautiful barn with the
words “Johnson Seed Farms” written in large white letters
on one end. These Farms were actively breeding and selling
soybeans until at least 1923. Address: ‘17 [Class of 1917].
1172. Williams, C.B. 1916. The commercial use of
the soybean [for oil]. North Carolina State College of
Agriculture, Extension Circular No. 29. 16 p. Oct. Revised
ed. Oct. 1936.
• Summary: Extracts of letters from companies using
commercial quantities of soybean oil about how they use
the oil. Discusses soap, paint, varnish, enamel, Japans,
linoleums, oilcloth, asphaltum, and other waterproofing
materials. It is most widely used together with linseed oil
in industrial non-food products. Also salad oils and other
human foods.
Companies that actually use or have used the soybean
in commercial products they manufacture are: Larkin Co.
(Buffalo, New York; Soap). C.H. Parker Co. (Valparaiso,
Indiana; Varnish). Thibaut & Walker Co. (Long Island City,
New York; Varnishes and Japans). Eagle Paint and Varnish
Co. (Pittsburgh, Pennsylvania; Paints and Varnishes).
Burckhardt Co. (Cincinnati, Ohio; Soaps).
Procter & Gamble Co. (Cincinnati, Ohio; Soap). On p. 4
Procter & Gamble Co. writes: “We have used this oil in the
manufacture of soap. We understand foreign soybean oil is
offered around 7.375 to 7.5 cents per pound f. o. b. Pacific
Coast points. There is no question but what there would be
a steady demand for soybean oil, but the question of price is
one that would depend entirely on market conditions.”
Note 1. This is the earliest document seen (July 2011)
that mentions Procter & Gamble Co. in connection with soy.
Note 2. “f.o.b. or FOB stands for Free On Board. A
shipping term which indicates that the supplier pays the
shipping costs (and usually also the insurance costs).
The O’Brien Varnish Co. (South Bend, Indiana;
Varnish). Standard Paint Co. (New York City, NY;
Waterproofing compounds). The Kay and Ess Co. (Dayton,
Ohio; Paint and varnish).
Glidden Varnish Co. (Cleveland, Ohio; p. 5) “We use
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soybean oil in place of linseed oil in some of our dryers and
paint productions, and it is our opinion that if soybean oil
was commercialized in this country to an extent that it would
be sold for a price slightly under the linseed oil price, its use
would be very extensive... There is no question but that it
could be used successfully in all soap factories and similar
plants where linseed oil is used.”
Note 3. This letter is the earliest document seen (April
2016) concerning The Glidden Co. and soy.
The Cudahy Packing Co. (Glycerine Department,
Chicago, Illinois; p. 5). “Glycerine is not manufactured
directly from soybean oil, but is recovered from this product
as a by-product in the manufacture of soap. We have used
and are now using large quantities of soybean oil for soapmaking purposes, and find the glycerine recovered therefrom
very satisfactory.”
H.H. Brunt & Co. (Chicago, Illinois; Selling agents of
raw materials) notes: “Some soybean oil is used for edible
purposes, Great Britain making a deodorized grade that is
used in margarine, and during the past season, on account
of the high prices of all oil, we think that soybean oil has
been used as an edible oil in this country... We are very large
sellers of this oil.” Mitsui & Co. (New York City), importers
of oils, note (p. 5): “Soybean oil is practically a substitute
for cottonseed oil, but is recovered from this product as a
by-product in the manufacture of soap. We have used and
are now using large quantities of soybean oil for soapmaking. Besides, it is used for edible purposes, glycerine
extracting, and by some paint and varnish makers, as well as
by some oil-cloth makers. There are only two kinds of this
oil–cold pressed and extracted.” R.A. Becker Varnish Co.
(Cincinnati, Ohio; Varnish and Japan makers) notes (p. 6):
“We use the bean oil in making certain varnishes and japans.
Large quantities are also used in the paint trade... a very fine
enamel for mills, etc. is made from 70% blown soybean oil
and 30% linseed oil, with required pigment (Lithopone)... I
believe its greatest use is in the manufacture of hydrogenated
oils for butterine, lard, greases, etc. A large quantity is
used for making so-called linseed oil soap. This is a potash
soap, used for cleaning cars, automobiles, etc. The soybean
oil makes a much more sightly soap, as well as not being
changed by age, which linseed oil always does, especially
in hot weather.” Miller & Schumann Co. (Brooklyn, New
York; Varnish makers. Have used soybean oil in the making
of paint dryers). Peet Bros. Manufacturing Co. (Kansas City,
Kansas; Laundry and toilet soaps. Recover glycerine as a
by-product). Larkin Co. (Buffalo, New York; Soap) notes (p.
7): “We find that soybean oil has many qualifications of a
good soap-making oil. The principal drawback to its use is in
its very low titer, which makes it make a very soft soap, but
the sale of soft soap in this country is comparatively small.
It cannot be used alone in the manufacture of a hard soap,
and must be used in conjunction with harder fats in order
to produce a satisfactory soap. For this reason the amount

which can be used is limited.”
Armitage Varnish Co. (Newark, New Jersey; Varnishes
and Japans) notes: “We use soybean oil in limited quantities
and we believe that nearly all other varnish and paint
manufacturers use some soybean oil in their products.
The use of it in the varnish industry is limited as it is a
very poor drying oil and can only be used in conjunction
with a stronger drying oil, such as China wood oil. In the
paint industry, this oil is used more extensively...” Lilly
Varnish Co. (Indianapolis, Indiana; Varnish, asphaltum,
baking japans). They “have found that it may be used most
successfully in the last two items mentioned... We believe the
greatest outlet for this oil is through the paint manufacturing
trade.” Tower Varnish and Dryer Co. (Dayton, Ohio; “We
are using a large quantity of soybean oil...”). SherwinWilliams Paint Co. (Cleveland, Ohio) notes: “The oil is more
satisfactory in connection with the manufacture of paints
and varnishes than either cotton or corn seed oils... because
it is a better drying oil... It appears to have less tendency to
yellowing when it is excluded from the light than linseed oil
does.” A. Robbins Varnish Co. (St. Louis, Missouri; Black
baking japans as used on automobile fenders, bed springs,
etc.). Sun Varnish Co. (Louisville, Kentucky). The Nairn
Linoleum Co. (Newark, New Jersey). National White Lead
and Color Works (Brooklyn, New York; used with linseed
oil for grinding white lead and white zinc). Boston Varnish
Co. (Boston, Massachusetts; “The largest consumers are the
oilcloth and paint and varnish industries. D.F. Haverstick
& Co. of Trenton, New Jersey, sell large quantities to the
oilcloth trade.”). The Ohio Butterine Co. (Cincinnati, Ohio;
Wants to try some. “Don’t see why it could not be [used], if
it is pure, sweet and palatable”). The Brininstool Co. (Los
Angeles, California; Grinding colors in oil). Oliver Johnson
& Co. (Providence, Rhode Island; Grinding oil colors). The
Stevens Grease and Oil Co. (Cleveland, Ohio; Soft soap.
Purchased 10,000 barrels last year). The Southern Cotton Oil
Co. (Charlotte, North Carolina; Refines soybean oil in car
lots for use in oleomargarine by other companies).
Observations (p. 16): “During the past fall, winter, and
spring a good number of oil mills of the state produced
soybean oil. The oil, as might be expected, was put on the
market without standardization. Buyers could, therefore, not
know definitely what they were securing until the shipment
had arrived... It would seem to us that... it will become
necessary that the oil of the soybean be put up in uniform
standard grades, be refined when required and be shipped in
regular standard commercial containers.”
Note 4. This is the earliest document seen (Sept. 2001)
that gives statistics concerning industrial utilization of
soybeans for individual companies–in this case soybean oil
for use as paints and varnishes in the USA.
1173. Meyer, Frank N. 1916. Re: Chinese soybean cheese.
In: Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled
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by Bureau of Plant Introduction, USDA. 2444 p. Typed.
• Summary: Meyer wrote all these letters from China to
Fairchild or Dorsett at USDA in Washington, DC. Page
2246-47 (21 Nov. 1916 from Peking). “Parcel No. 125c,
contains first quality Chinese soybean cheese; please taste
a little on the point of a knife; it is extremely appetising.
Mr. [William] Morse of Forage Crops [USDA] wants it and
asked me for some samples of Chinese bean cheese in May
1916. I wonder whether the fermenting organism is a new
one possibly, that can be made to work in other substances
than beancurd.” Note 1. This is the earliest document seen
(April 2001) concerning USDA’s work with fermented
soyfoods.
Note 2. This is the earliest English-language document
seen (Oct. 2011) that uses the term “bean cheese” or
“soybean cheese” or “Chinese soybean cheese” or “beancheese” to refer to Chinese-style fermented tofu.
Page 2282, 2284 (12 Feb. 1917 from Peking). “I am
sending tomorrow, via Diplomatic Pouch, one small tin
case, well soldered up and containing 33 small squares of
old bean cheese... Mr. Morse again may be the right man to
give it to. The quality is not as fine as that of sample 125b,
but still, it is passable. There must be several kinds of this
soft cheese here in this land and I’ll be on the lookout for
them when traveling about. My interpreter informs me that
in summertime one has to keep this cheese perpetually under
a layer of sesame-oil, otherwise maggots get in and eat it all
up.”
Page 2289, 2291-92 (23 March 1917 from Ichang).
“Well, I am also busy in getting details about Chinese beancheese making; it is getting to be a very interesting process
in which fungi and personal experience play their parts.”
Page 2316, 2321 (6 June 1917 from Hankow, Hupeh).
“No, the bean-cheese you tasted was not any more spoiled
than Limburger or Camembert.”
Page 2328 (14 June 1917 from Hankow to David
Fairchild). “It certainly surprised me agreeably that you
and your guests dared to eat that bean cheese after its long
journey–and that it was found to be a good appetizer. I hope
my fotos [photos] and letters relating to the making of same
have reached you since and that Mr. Morse can do something
with this new food product.”
Page 2338 (20 June 1917 from Hankow to Fairchild).
“In my descriptions about the making of bean cheese I
have used the word ‘foo’ instead of ‘fu’ since the last can
be pronounced fyu, as in future, etc. I also mentioned
that ground-up capsules of Illicium anisatum are used;
now I am not sure whether I. anisatum and I. verum are
synonyms; I saw, however, that the last name has been
given to the true star-aniseed, which is the one the Chinese
are using and which is said to come both from Kwantung
[probably Kwangtung province in southeast China] and from
Szechuan.”
Page 2343 (23 June 1917 from Hankow to Mr. Stuntz).

“I’m glad the bean-cheese was so well received.”
Page 2355, 2358 (27 July 1917 from Hankow). Meyer
lists samples he is sending to Mr. Morse and the Bureau of
Chemistry: “Fermented rice, used in coloring bean cheese
red. Bean cheese, one white and one red, each in a little jar.”
Page 2361, 2363-64 (1 Aug. 1917 from Hankow). “I am
certainly very much interested to hear that Mrs. [Yamei] Kin
has obtained a commission from the Bureau of Chemistry
[within the USDA] to investigate the bean cheese industry...
a subject like this is too fascinating to leave it alone. I do not
think Mrs. Kin will find that bacteria play much of a role in
this bean cheese affair; it seems a mould does the work...
It pleases me that you and almost everybody to whom you
served the bean cheese, liked it... Did Mrs. Kin put you in
touch with a New York firm of Chinese products where this
bean cheese can be obtained?”
Note 3. In 1927, the Bureau of Chemistry’s regulatory
powers were reorganized under a new USDA body, the Food,
Drug, and Insecticide organization. In 1930, this name was
shortened to the Food and Drug Administration (FDA).
Page 2369-70 (8 Sept. 1917 from Kingmen, Hupeh).
“I am quite pleased to hear in your letter of July 5, 1917
that my soy bean-cheese samples have really created so
much interest. Mr. Menderson wrote me a long letter on
this problem; I cannot give him, however, much more
information in my report to Mr. Morse and on the photos.
[Note 4. This report has apparently been lost.] Beancurd and
beanmilk always taste beany. The cheese, however, has lost
this unpleasant characteristic. If soft beancurd is beaten up
with sugar, it also improves much in flavor. I have not heard
from Mrs. Kin yet; she surely will get along without my
assistance, for she ‘knows the ropes’ here in her own land.”
Page 2407, 2409 (25 Oct. 1917 from Kingmen, Hupeh).
“Yes, I’ll get various varieties of bean cheese as soon as I can
lay my hands on novelties.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
1174. Hartford Courant (Connecticut). 1916. More soy
beans for the south (Abstract). Nov. 27. p. 2.
• Summary: A summary of an article with the same title
published in 1916 by C.B. Williams in Progressive Farmer
31(14):451. April 1.
1175. Morse, W.J. 1916. Re: Oleomargarine and soy sauce.
Letter to Prof. C.B. Williams, Experiment Station, West
Raleigh, N.C., Nov. 28. 1 p. Typed, without signature.
• Summary: “Dear Prof. Williams: I have your letter of
November 24 advising me of name of the manufacturer of
oleomargarine, a package of which was shown at the Raleigh
State Fair. Will say that I will use the information contained
in your letter as confidential.
“With regard to procuring some of the soy bean
sauce and other products from the Chinese stores here in
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Washington will say that I shall be glad to obtain some of
them for you. I obtained two different sorts of soy sauce and
a can of bamboo shoots. Inquiry among the different Chinese
merchants of Chinatown did not reveal any further products
than the soy sauce made from soy beans. I so writing to
know if you desire just the two kinds of soy sauce sent you.
“Very truly yours...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1176. Morse, W.J. 1916. Re: Photos of the soy bean industry
in eastern North Carolina. Letter to Dr. R.Y. Winters,
Experiment Station, Raleigh, N.C., Nov. 28. 1 p. Typed,
without signature.
• Summary: “Dear Dr. Winters: During our trip to eastern
North Carolina you no doubt will recall that a number
of picture were taken of various phases of the soy bean
industry. In the developing of the films I find that only a very
few of the pictures turned out good. These were the first two
or three taken at the beginning of our journey around the
Mattamuskeet Lake. It seems evident to me that the camera
was injured in some way during our rough ride and interfered
with the taking of good, clear photos.
“I wonder if it will be possible to obtain from you some
pictures of the thrashing operations, especially where the
baling of the straw was being done at the stand after the
thrashing. It you would care to let me have these pictures
I think it would be advisable to send the films and I would
have the plates made at our photo laboratory here and then
return the films to you.
“Very truly yours...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1177. Eckles, Clarence Henry; Warren, George F. 1916.
Dairy farming. New York, NY: The Macmillan Co. xv + 309
p. Nov. Illust. 20 cm. Series: Farm Series. [10+ ref]
• Summary: Chapter 5, “Feeding dairy cattle,” contains
a section “86. Protein” which states (p. 95): “All protein
compounds contain nitrogen. They serve the purpose of

building up tissue in the body, such as muscle and skin, and
constitute the curd of milk. Lean meat and the white of an
egg are familiar examples of nearly pure protein. All feeds
contain more or less protein. Among hays, clover, alfalfa,
cowpea, and soybean contain the largest amounts. Among
the common concentrates linseed meal, cottonseed meal,
and wheat bran contain relatively large quantities. A certain
amount of protein is indispensable in a ration, as nothing else
can be substituted for it by the animal.”
In the same chapter is a table (p. 102) “Dry matter,
digestible protein, and energy value per 100 pounds.” Values
for “Soybean hay” are: Total dry matter: 88.7 lb. Digestible
protein: 7.68 lb. Energy value: 38.65 therms. Source of table:
USDA Farmers’ Bulletin 346.
In the same chapter, under “Discussion of common
feedstuffs,” we read (p. 106): “96. Hay from Legumes.
Hay of this class is especially valuable for the dairy cow. It
includes the common clovers, alfalfa, the cowpea, soybean,
field pea, and other less common legumes, such as vetch
and crimson clover. Forage from this class of plants when
properly cured is highly palatable, and contains a relatively
large amount of protein.”
Chapter 10, “Systems of farming on dairy farms” begins
with a section titled “Crops for feed” which includes (p.
224):
“197. Legumes. The importance of raising alfalfa,
clover, or some other legume has already been emphasized.
Many farms in the eastern half of the United States are better
adapted to clover than to alfalfa, but where alfalfa grows
without too much difficulty it is preferred. Cowpeas are the
most common legume in the South. Soybeans, vetch, and
many other legumes are grown by some farmers, but in most
parts of the North, alfalfa or clover is more profitable.”
In the Appendix (p. 289-306) are many tables. The
following mentions soybeans in several places: Table 51 (p.
300-03) “Dry matter, digestible protein, and total nutriment
per 100 pounds” (from Feed and Feeding, by Henry, 10th
ed., p. 582).
Note: Clarence Henry Eckles lived 1875-1933. George
F. Warren lived 1874-1938. Address: 1. D.Sc., Prof. of
Dairy Husbandry, Univ. of Missouri; 2. Ph.D., Prof. of
Farm Management, New York State College of Agriculture,
Cornell Univ.
1178. Johnson, James. 1916. Host plants of Thielavia
basicola. J. of Agricultural Research 7(6):289-300. Nov. Plus
4 plates on unnumbered pages at end. See p. 294. [24 ref]
• Summary: Thirty-nine species of plants have been
reported by earlier investigators as hosts of T. basicola, a
fungus parasite. Table II (p. 294) lists 66 new host plants
of Thielavia basicola discovered by the author, of which
28 are legumes, 20 are solanaceous plants (members of
the Solanaceae family), 7 are cucurbits (members of the
Cucurbitaceae), and 11 belong to miscellaneous families.
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Soybean and peanuts are among the leguminous hosts.
Address: Asst. Horticulturist, Wisconsin Agric. Exp. Station.
1179. Morse, W.J. 1916. Re: I will send you samples of soy
sauce. Letter to Prof. C.B. Williams, Experiment Station,
West Raleigh, N.C., Dec. 5. 1 p. Typed, without signature.
• Summary: “Dear Prof. Williams: In reply to your letter of
November 29 will say that within the next day or two I will
ship you samples of soy sauce which can be secured from
Chinese merchants in this city.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1180. Morse, W.J. 1916. Re: Acreage and production of
soybeans in Indiana in 1916. Letter to Prof. C.O. Cromer,
Associate in Crops, Purdue University, Lafayette, Indiana,
Dec. 6. 1 p. Typed, without signature (carbon copy). [1 ref]
• Summary: “Dear Prof. Cromer: We are desirous of having
the Bureau of Crop Estimates include the acreage and
production of soy beans and cowpeas in their reports. As
you may know, the soy bean during the past three or four
years has increased to a very considerable extent, not only in
importance but in acreage.”
“In presenting this matter to the Bureau of Crop
Estimates it would strengthen our argument if we could give
a report on the importance of these crops in your state and a
rough estimate of the acreage grown the past season.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#5.
Note: This is the earliest document seen (Jan. 2004)
related to the collection of statistics on acreage or production
of soy beans in the USA.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1181. Morse, W.J. 1916. Re: Data on soy beans yields in
different states where grown extensively. Letter to Dr. F.A.
Wolf, Experiment Station, West Raleigh, N.C., Dec. 6. 2 p.
Typed, without signature.
• Summary: “Dear Sir: Replying to your letter of November
20 requesting certain data on the yield of soy beans in

different states where this crop is grown extensively, I submit
the following:
“Alabama, Mammoth Yellow variety, 20 to 25 bushels.
“Arkansas, Mammoth Yellow variety, 15 to 20 bushels.
“Delaware, Wilson variety, 20 bushels.
“Illinois, Medium Yellow variety, 20 bushels.
“Illinois, Ebony variety, 20 bushels.
“Illinois, Ito San variety, 17 to 23 bushels.
“Indiana, Early Brown variety, 20 bushels.
“Indiana, Mikado variety, 20 bushels.
“Indiana, Peking variety, 18 bushels.
“Indiana, Wilson variety, 20 bushels.
“Indiana, Ito San variety, 20 to 25 bushels.
“Kentucky, Mammoth Yellow variety, 18 to 20 bushels.
“Missouri, Mammoth Yellow variety, 15 to 20 bushels.
“Missouri, Peking variety, 20 bushels.
“Missouri, Medium Yellow variety, 20 bushels.
“North Carolina, Mammoth Yellow variety, 25 to 35
bushels.
“Ohio, Peking variety, 20 bushels.
“Ohio, Medium Green variety, 20 bushels.
“Ohio, Ito San variety, 20 bushels.
“Ohio, Medium Yellow variety, 25 bushels.
“Tennessee, Haberlandt variety, 25 bushels.
“Tennessee, Mammoth Yellow variety, 25 bushels.
“Tennessee, Tokio variety, 30 bushels.
“Virginia, Mammoth Yellow variety, 25 bushels.
“Virginia, Haberlandt variety, 20 bushels.
“Wisconsin, Wisconsin Black variety, 18 bushels.
“Wisconsin, Ito San variety, 18 bushels.
“The above yields are based on reports of fields in
the different states and also on the reports of experiments
conducted in cooperation with this office.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1182. Morse, W.J. 1916. Re: Hopes Bureau of Crop
Estimates will include soybeans and cowpeas in their reports.
Letter to Prof. C.B. Williams, Experiment Station, West
Raleigh, N.C., Dec. 6. 1 p. Typed, without signature.
• Summary: “Dear Prof. Williams: I expect to take up in the
near future with the Bureau of Crop Estimates the matter of
including soy beans and cowpeas in their reports. You no
doubt will recall during visits to your station that we have
talked the soy bean proposition over and you advised that
you would be glad to aid us in any way possible.
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“I am writing to the agronomists of the various stations
asking for information on the importance of the cowpea and
soy bean in their states and to obtain their opinions and also
a rough estimate of the acreage grown. I will be very glad
to have you write me in the near future a rough estimate of
the acreage of each of these crops in your state and also your
opinion regarding the including of these crops in the Crop
Estimate reports. “Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1183. Hopkins, Cyril G. 1916. Re: Cowpeas and soybeans
in Illinois. Letter to W.J. Morse, Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC, Dec. 9. 1
p. Typed, with signature on letterhead.
• Summary: “Replying to your letter of December 6, I beg
to state that we regard both the cowpea and the soybean as
valuable crops for Illinois, primarily as substitution crops in
years when the farmer has no clover in his rotation because
of clover failure. The soybean is better adapted to central
and northern Illinois, while the cowpea is largely limited to
southern Illinois... I have no statistical basis upon which we
estimate the production of these crops in Illinois. My guess
would be that about one farmer in ten in southern Illinois
grows some cowpeas, perhaps on one-tenth of his cultivated
acreage. Possibly half as large a proportion of soybeans is
grown in central and northern Illinois in seasons when there
is little or no clover, but, in normal seasons when clover
is abundant, the soybean is correspondingly more rarely
grown.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Head, Agronomy and Chemistry
Dep., Agric. Exp. Station, Urbana, Illinois.
1184. Williams, C.B. 1916. Re: Oleomargarine and soy
sauce. Letter to Prof. W.J. Morse, Bureau of Plant Industry,
Washington, DC, Dec. 9. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Professor Morse: Replying to your
inquiry of November 20 will say that the manufacturer of
oleomargarine into which soybean oil entered that we had on

exhibit at the Fair was Swift & Company. I would prefer that
you would not make known the name of the manufacturer as
they asked us not to do so. It will be well for you to write all
the leading manufacturers like Swift, Armour, Morris, etc.,
and ask them if they are using soybean oil. Do not state to
Swift of any one else that I gave you this information.
“I am wondering if it would be possible for me to secure
through you some of the soybean sauce and other products
which you showed me that you had recently secured on your
trip through the Chinese settlement of Washington [DC]. If
you could I would be glad if you would forward them with a
statement to me made out to the N.C. Experiment Station.
“With kindest regards to yourself and Mrs. Morse, I am,
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1185. Williams, C.B. 1916. Re: Estimates of soybean and
cowpea acreage in North Carolina. Letter to Prof. W.J.
Morse, Bureau of Plant Industry, Washington, DC, Dec. 9. 1
p. Typed, with signature on letterhead.
• Summary: “Dear Professor Morse: Replying to your
letter of December 6 will say that I would estimate that the
acreage in soybeans this year in North Carolina was at least
one million. The acreage in cowpeas would probably be this
much, or possibly a little more. I certainly hope that it will be
possible for you to induce Mr. Estabrook to make estimates
on these two crops.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1186. Morse, W.J. 1916. Re: Names of soy bean varieties
used by USDA workers in 1900. Letter to Prof. Frederick A.
Wolf, Experiment Station, West Raleigh, N.C., Dec. 12. 1 p.
Typed, without signature.
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• Summary: “Dear Prof. Wolf: Replying to your letter of
November 22 requesting names of certain varieties of soy
beans which were used by workers in the United States
Department [sic, of Agriculture] in 1900, I submit the
following data:
“Best Green = S.P.I. No. 17264, Tokio.
“Early Black = S.P.I. No. 17251, Buckshot.
“Yoshoka = S.P.I. No. 17262, Yosho.
“Rokugatsu = S.P.I. No. 17268, Ito San.
“Black Round = S.P.I. No. 17251, Buckshot.
“Green Medium = S.P.I. No. 17261, Guelph.
“Bakaziro = S.P.I. No. 17275, Amherst.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1187. Holmes, A.D.; Lang, H.L. 1916. Fats and their
economical use in the home. USDA Bulletin No. 469. 26 p.
Dec. 15. [5 ref]
• Summary: Contents: Introduction. General nature of fats.
The place of fats in the diet. Digestibility of fats. Sources
and kinds of edible fats. Animal fats (incl. oleomargarine).
Vegetable fats. The selection of edible fats. Economy in
the use of fats. Utilization of fats. Utilization of waste fats.
Rendering and clarifying fats. Savory fats. Softening hard
fats to make them more satisfactory for shortening purposes.
Care and storage of fats in the home. Summary.
In the section titled “Vegetable Fats,” under
“miscellaneous oils,” page 14 notes that, in addition to the
major vegetable fats (olive oil, cottonseed oil, peanut oil,
coconut oil, and corn oil), “there are a number of others, such
as soy bean, sunflower, sesame, and colza or rapeseed oils.
When soft beef fat, also called oleo oil, became an
important component in the mixtures of oils used to make
margarine, the product came to be called oleomargarine or
oleo. Today the principal fats used in the manufacture of
oleomargarine in the United States are oleo oil, neutral lard
(that is, a specially rendered lard), and cottonseed and other
oils.
Vegetable fats are usually obtained by “subjecting them
to hydraulic pressure. Cold-pressed oils usually receive
no further treatment. When the seeds or oily pulp are hot
pressed, however, the raw oil is likely is likely to contain free
fatty acids and other organic compounds of a disagreeable
nature which make refining necessary.”
Note. This is the earliest document seen (Jan. 2005)
concerning the work of USDA’s Office of Home Economics

with soybeans. Address: Scientific Assistants, Office of
Home Economics, USDA.
1188. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products. USDA Bulletin No. 439. 20 p. Dec. 22. [9 ref]
• Summary: Contents: Introduction. Soy beans in
Manchuria. Soy beans in Japan. Soy beans in Europe. Soy
beans in the United States. Methods of oil extraction. Soybean meal as human food. Soy-bean meal as stock feed.
Soy-bean meal as fertilizer. Uses of soy-bean oil. Analysis of
important varieties of soy beans. Possibility of developing a
manufacturing industry with American-grown soy beans.
“Analyses of important varieties of soy beans (p.
16-17):... In determining the range in the oil and protein
contents of over 500 varieties grown in the variety tests at
Arlington Farm, Virginia, the percentage of oil was found
to range from 11.8 to 22.5 [Tokyo had 20.7% and Biloxi
had 20.3% oil] and of protein from 31 to 46.9 [Chiquita had
46.9% protein]... At the present time the Mammoth Yellow
variety is the most generally grown throughout the South and
is the one used in the production of oil. The yellow-seeded
varieties, which are most suitable for the production of oil
and meal, contain the highest percentage of oil.
“Environment has been found to be a potent factor
in the percentage of oil in the same variety. Considerable
differences occur in oil content when soybeans are grown
in different localities. The Haberlandt variety grown in
Mississippi, North Carolina, Missouri, Virginia, and Ohio
gave the following percentages of oil, respectively: 25.4,
22.8, 19.8, 18.3, 17.5; while the Mammoth Yellow variety
grown in Alabama, South Carolina, Tennessee, North
Carolina, and Virginia gave, respectively, 21.2, 19.6, 19.5,
18.4, and 18.8. Variety tests conducted in various parts of
the country indicate a higher percentage of oil with the same
variety for southern-grown seed. Similar results have been
obtained in Manchuria, the North Manchurian beans showing
an oil content of 15 to 17 percent and the South Manchurian
beans from 18 to 20 percent.”
Photos (both by Frank N. Meyer) show: (1) A fleet of
junks carrying soy beans to Newchwang, Manchuria.
(2) Coolies at Newchwang, carrying loads of soy beans
from junks to big stacks.
An outline map of the USA (p. 8; see next page) shows
the area to which the soy bean is especially adapted for
growing for oil production. The area of double hatching
shows that it is especially well suited to the Deep South.
The northern boundary of the area where it is “less certain
of profitable production” includes the southern one-third of
Ohio, Indiana, and Illinois, and most of Missouri. On the
west, the “less certain” area includes the eastern one-third of
Nebraska, Oklahoma, and Texas.
Tables show: (1) “Exports of soy beans, bean cake,
and bean oil from the principal ports of South Manchuria
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(Antung, Dairen, Newchwang), 1909 to 1913, inclusive.” (2)
“Quantity and value of exports of soy beans and soy-bean
oil from Japan to foreign countries, 1913 and 1914.” The
countries are: China, United Kingdom, France, Germany,
Belgium, United States, Hawaii, British America, Australia,
other countries. (3) “Quantity of imports of soy beans, soybean cake, and soy-bean oil from Dairen, Manchuria, into
Japan, 1911 to 1914, inclusive. The greatest imports were
of soy-bean cake, followed by soy beans, with only small
amounts of oil.
(4) “Quantity and value of imports of soy beans, bean
cake, and bean oil by European countries, 1912 to 1914,
inclusive.” The countries are: Austria, Belgium, France,
Germany, Italy, Netherlands, Russia, Sweden, United
Kingdom. In 1912, the UK imported the most soy beans,
while Netherlands imported the most cake and oil. (5)
“Quantity and value of imports of soy beans, soy-bean cake
(Footnote: Includes bean cake [perhaps fermented tofu or
canned regular tofu], or bean stick [probably dried yuba
sticks], miso, or similar products, with duty, 40 per cent) and
soy-bean oil into the United States, 1910 to 1915, inclusive.”
The quantity of soy bean imports was greatest in 1915 with
3.837 million lb. The quantity of soy-bean cake imports was
greatest in 1913 with 7.005 million lb. The quantity of soybean oil imports was greatest in 1911 with 41.106 million lb.
“Prior to 1914 soy beans were not classified separately in the
customs returns” (p. 9). (6) “Composition of soy-bean flour
in comparison with wheat flour, corn meal, rye flour, Graham
flour, and whole-wheat flour.”
(7) “Value of a short ton of soy-bean cake and other oil
cakes in the principal European countries” (Incl. cottonseed,
linseed, peanut {Rufisque}). Countries: Germany, United
Kingdom, Netherlands, Denmark, Sweden. (8) “Analyses
[nutritional composition] of soy-bean meal and other
important oil meals.” (Incl. Cottonseed, linseed (old and
new processes), peanut (decorticated), sunflower seed). (9)
“Fertilizing constituents [nitrogen, ammonia, phosphoric
acid, potash] of soy beans, soy-bean meal, and cottonseed

meal.”
(10) Analyses for protein and oil of
important varieties of soy beans grown at
Arlington Farm (Virginia), Newark (Delaware),
and Agricultural College (Mississippi). The
varieties are: Mammoth, Hollybrook, Manchu,
Haberlandt, Medium Yellow, Ito San, Chiquita,
Tokyo, Lexington, Guelph, Black Eyebrow,
Shanghai, Peking, Wilson, Biloxi, Barchet,
Virginia. Note 1. “At the present time, the
Mammoth Yellow variety is most generally
grown throughout the South and is the one used
in the production of oil” (p. 16). (11) “Acreage,
production, and value per ton of cottonseed in
the boll-weevil states.” “Since the boll weevil
first entered Texas in 1892,” it has steadily
decreased production of cottonseed. The soy
beans offers a good replacement. (12) “Comparative prices
per ton of cottonseed and soy beans on the European market,
1911 to 1914, inclusive.” Soy beans are usually slightly more
expensive.
Note 2. This is the earliest published document seen that
contains soy-related photos by Frank. N. Meyer.
Note 3. This is the earliest document seen in which
William Morse describes soy milk, or mentions natto, or
correctly mentions tofu.
Note 4. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Lexington. Address: 1.
Agrostologist in Charge; 2. Scientific Asst. Forage-Crop
Investigations, USDA, Washington, DC.
1189. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products: Soy beans in Japan, in Europe, and in the United
States (Document part). USDA Bulletin No. 439. 20 p. Dec.
22. See p. 4-7. [2 ref]
• Summary: “Soy beans in Japan (p. 4): The soy bean is
cultivated quite extensively throughout the Empire of Japan
and occupies about 3.8 per cent of the total area devoted to
the cultivation of rice and other cereals. In many districts
it is cultivated not in fields by itself, but in rows along
the edges of rice and wheat fields. Although not grown to
any considerable extent as a main crop by the Japanese
farmer, the average annual production is about 18,000,000
bushels. In quality the beans raised in Japan are said to be
superior to those of Manchuria and Chosen [Korea] and are
used exclusively in the manufacture of food products. The
imported beans, of which very large quantities are obtained
from Manchuria and other Asiatic countries, are used
principally in the manufacture of bean cake and oil.”
“The soy bean forms one of the most important articles
of food in Japan. It is one of the principal ingredients in
the manufacture of shoyu (soy sauce), miso (bean cheese),
tofu (bean curd), and natto (steamed beans). The beans are
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also eaten as a vegetable and in soups; sometimes they are
picked green, boiled, and served cold with soy sauce, and
sometimes as a salad. A ‘vegetable milk’ is also produced
from the soy bean, forming the basis for the manufacture
of the different kinds of vegetable cheese. This milk is used
fresh and a form of condensed milk is manufactured from it.
All of these foodstuffs are used daily in Japanese homes and
for the poorer classes are the principal source of protein. To
a limited extent, soy beans are used as a horse or cattle feed,
being sometimes boiled and mixed with straw, barley, and
bran.”
“Soy beans in Europe (p. 6): The soy bean was first
introduced into Europe about 1790 and was grown for a great
number of years without attracting any attention as a plant of
much economic importance. In 1875 Professor Haberlandt,
of Vienna, begun an extensive series of experiments with this
crop and strongly urged its use as a food plant for man and
animals. Although interest was increased in its cultivation
during the experiments, the soy bean failed to become of
any great importance in Europe. At the present time it is
cultivated only to a limited extent in Germany, southern
Russia, France, and Italy.”
“Soy beans in the United States (p. 7): Although the soy
bean was mentioned as early as 1804 (Footnote: Willich,
A.F.M. American Encyclopedia, 1st Amer ed., v. 5, p. 13.
Philadelphia, 1804), it is only within recent years that it
has become a crop of importance in the U.S. At the present
time the soy bean is most largely grown for forage. In a few
sections, such as eastern North Carolina, however, a very
profitable industry has developed from the growing of seed...
The yields of seed to the acre in various sections of the
United States range from about 15 bushels in the Northern
States to about 40 bushels in the northern half of the cotton
belt. The average yield in eastern North Carolina is about 25
bushels, although many fields produce 35 bushels or more
to the acre...” Note: This is the earliest U.S. document seen
(June 2003) that cites the 1804 publication by Willich [and
James Mease] concerning the soybean in Philadelphia. Note
that this article appeared 112 years after 1804.
“The first extensive work in the U.S. with the soy bean
as an oil seed was entered upon about 1910 by an oil mill
on the Pacific coast. The beans, containing from 15-19% of
oil, were imported from Manchuria, and the importations,
most of which are used in the manufacture of oil and cake,
have gradually increased, as shown in Table V. The oil was
extracted with hydraulic presses, using the same methods
employed with cottonseed and linseed. It found a ready
market, as a good demand had been created for this product
by soap and paint manufacturers, which up to this time had
been supplied by importation from Asiatic countries and
England. The soy cake, ground into meal, was placed on the
market under a trade name and was soon recognized as a
valuable feed by dairymen and poultrymen. The use of the
cake has been confined almost wholly to the Western States,

owing principally to the high cost of transportation.”
“An industry which promises to be of importance in
a further utilization of the soy bean is the manufacture
of ‘vegetable milk.’ At the present time a factory in New
York State is being equipped for this purpose.” Address: 1.
Agrostologist in Charge; 2. Scientific Asst. Forage-Crop
Investigations, USDA, Washington, DC.
1190. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products: Uses of soy-bean oil (Document part). USDA
Bulletin No. 439. 20 p. Dec. 22. See p. 15-16. [2 ref]
• Summary: “One of the principal uses of the oil in Asiatic
countries, chiefly China, is for food, it being consumed
largely in the crude state by the poorer classes, but among the
rich it is boiled and allowed to stand until clarified. The oil is
also utilized in the Orient in the manufacture of foodstuffs,
paints, waterproof goods, soap, varnish, and printing ink, and
for lubricating and lighting.
“Soy-bean oil was at first used in Europe and America in
its crude state principally in the manufacture of soft soaps. It
is now claimed that some soap manufacturers have a secret
process by which the oil can be utilized in the manufacture
of the best grades of hard soap. To some extent it is being
refined and placed on the European markets as an edible
table oil. The refined oil is also used in the manufacture of
butter substitutes, and in the Mediterranean countries to
blend for salad oil. In the search of manufacturers for new
oils to replace linseed oil for paint purposes partly or wholly,
soy-bean oil was found the most suitable. In Europe and the
United States, paint grinders are using large quantities of
soy-bean oil successfully in the manufacture of certain types
of paint. Other trade uses of this oil are the manufacture of
linoleum and of a rubber substitute, for which a factory has
been established in Germany.
“As the process of refining soy-bean oil is improved and
perfected there seems to be scarcely any use in which oil has
a part in the manufacture of foodstuffs to which it will not be
an important adjunct.
“Soy-bean oil has been studied with other oils in a series
of experiments carried on by the Office of Home Economics
and found to compare favorably with the more common
culinary table oils with respect to the thoroughness with
which it is assimilated.” Address: 1. Agrostologist in Charge;
2. Scientific Asst. Forage-Crop Investigations, USDA,
Washington, DC.
1191. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products: Soy-bean meal as human food (Document part).
USDA Bulletin No. 439. 20 p. Dec. 22. See p. 11-13. [2 ref]
• Summary: “The meal remaining after the oil is extracted
from Mammoth soy beans is bright yellow in color when
fresh and has a sweet, nutty flavor. The use of the meal as

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 482
flour for human food has become an important factor in
several European countries during the last few years and to
some extent in America as a food of low starch content.”
“In England, manufacturers have placed on the market
a so-called ‘soya flour,’ which is 25% soy-bean meal
and 75% wheat flour. This soya flour is being used by
bakers in making a soy bread which is very palatable and
may be found on the market. A similar product has been
manufactured in Amsterdam [Netherlands] for 25 years.
‘Soya biscuits’ are also manufactured from this flour and
constitute an article of export from England. German millers
have been experimenting to some extent with soy meal in
making brown bread by mixing with rye flour... Soy-bean
flour enters largely as a constituent in many of the so-called
diabetic breads, biscuits, and crackers manufactured as food
specialties.
“As a human food, soy-bean flour has been used
principally in the U.S. as a special article of diet and is sold
by a number of food companies manufacturing special foods.
Extensive tests are being conducted by the USDA with soybean flour in the making of bread. The flour or meal can be
successfully used as a constituent for muffins, bread, and
biscuits in much the same way as corn meal. In these various
food products about ¼ soy flour and 3/4 wheat flour have
been found to be the proper proportions.” Note: This is the
earliest document seen (Sept. 2004) which clearly states that
soy-bean flour has been used to make bread in the USA.
“Although soy-bean milk has been used in both the fresh
and condensed form and in the manufacture of cheese [tofu]
in Japan and China for centuries, it only recently has been
considered of possible importance in the United States. Soybean milk, owing to its food value and for sanitary reasons,
is said to be of the greatest importance for cooking purposes
and can be used by bakers, confectioners, and chocolate
manufacturers. In Asiatic countries the whole bean is utilized
in the manufacture of the milk, but quite recently it has been
discovered that soy-bean meal, after the oil is extracted, is
fully as useful for milk purposes as the whole bean.
“If the milk from the soy bean is used in the
manufacture of products as a substitute for milk, the labels of
such products should indicate that the substitution has been
made, otherwise it would constitute adulteration under the
food and drugs act.
“In addition to its uses for flour and milk, the soy bean
can be prepared as human food in numerous ways. The green
bean, when from three-fourths to full grown, has been found
to compare favorably with the butter or Lima bean... The soy
bean has been utilized not only in the U.S. but in European
countries as a substitute for the coffee bean. When roasted
and prepared, it makes an excellent substitute for coffee.”
Address: 1. Agrostologist in Charge; 2. Scientific Asst.
Forage-Crop Investigations, USDA, Washington, DC.
1192. New York Times. 1916. Versatile red bean here. All

kinds of dishes can be made from it, curbing cost of living.
Dec. 27. p. 18.
• Summary: “Forty-nine varieties of a Titian-haired bean
were exhibited yesterday at the School of Modern Cookery,
6 East Thirty-ninth Street, as an offering of the United
States Department of Agriculture in reducing the high cost
of living. The beans, which have as a distinguishing feature
a thick red hirsute adornment, are the Soy or Soja Bean,
natives of China and a prime article of the diet there a few
thousand years before Boston [Massachusetts], the bean
centre of the United States, was known.
“The soy bean is much used in Chinese chop-suey
restaurants and forms the basis of the brown sauce [soy
sauce] served on Chinese restaurant tables. Yet a whole
course dinner, or the equivalent for it, can be served from the
Soy bean in different forms, or the various courses can be
lumped together and served with equally satisfying hygienic
results in a single dish.”
1193. Monthly Crop Report (USDA). 1916. Monthly prices
of beans, soy. 2(12):138. Dec.
• Summary: A table gives the estimated U.S. average price
per bushel paid to producers in 1913, 1914, 1915, and 1916
on 5 dates: Jan. 15, Feb. 15, Oct. 15, Nov. 15, and Dec. 15.
The earliest price given is $1.96 on 15 Oct. 1913.
The range of prices for each year, and the month with
the highest price, is: 1913 ($1.96–$1.72; Oct.). 1914 ($1.80–
$2.24; Dec.). 1915 ($1.88–$2.35; Jan.). 1916 ($2.13–$2.39;
Feb.).
1194. Ray, G.S.; Eklof, C.M. 1916. Department of Farm
Crops. Idaho Agricultural Experiment Station, Annual
Report p. 19-20. For the year ending June 30, 1916. Also
named Bulletin No. 92. Dec. 15.
• Summary: The section titled “Forage crops” (p. 19-20)
states: “Of the twenty-five varieties of soy beans planted
in 1916 none matured seed.” Address: 1. B.S. (Agr.), Farm
Crops; 2. B.S. (Agr.), Asst. Farm Crops. All: [Moscow,
Idaho].
1195. Williams, C.B. 1916. Soy-bean products and their uses.
North Carolina Agricultural Experiment Station, Circular
No. 34. p. 1-7. Dec.
• Summary: Contents: Introduction. First commercial
crushing from domestic beans (started on 13 Dec. 1915 by
the Elizabeth City Oil and Fertilizer Company of Elizabeth
City, North Carolina). Soy-bean oil. Uses for the oil. Soybean meal. Composition and exchange value of the meal.
Prices paid for beans by the oil mills. Soy-bean oil industry
in England, Manchuria, and Japan. Importation of oil. Soybean meal as feed. Soy beans and products for human food.
This Circular begins: “In order that any people may
maintain their soils in the highest state of productivity in
an economical way it will be necessary that proper systems
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of crop rotation are used, and in these rotations it will
be necessary to bring in leguminous crops at as frequent
intervals as practicable. For North Carolina conditions
one of the crops of this nature that may be used to good
advantage in all parts of the State is the soy bean. If properly
handled, this crop may be used as the means of adding to the
productivity of the soils as well as to increase the net returns
from the farm. Recently there has been a marked interest
throughout this State and the South in the growing of soy
beans.” A “new outlet for the beans has developed from the
crushing of the seed by a number of oil mills of the State...”
The spread of the boll weevil should lead to increased
interest in the soy bean.
“This crop was introduced into the State something like
thirty-five years ago, yet very little was heard of it, outside
of very limited areas, until quite recently, when a campaign
was begun to induce the cotton oil mills of the State to use
beans for crushing purposes in the same general way that
cotton seed had been used for many years before. This
campaign not only opened the eyes of the oil crushers to the
possibilities of the soy bean in a commercial way, but of the
farmers, also, to the great opportunities of this crop.
“During the spring of 1915 farmers, particularly in the
Eastern part of the State, were casting about to find a crop
or crops that might be substituted, satisfactorily, for cotton,
as the price of this latter crop during the previous fall had
been, in many cases, below the cost of production. Many
farmers increased their acreage of soy beans, and as a result
of this increase at least a million bushels or more of beans
were produced last year.” Something like 80,000 to 100,000
bushels of soy beans were used by the cotton oil mills of the
State during the past fall, winter, and spring.
“The first commercial manufacture of soy-bean oil and
meal from domestic soy beans in the United States was
started on December 13, 1915, by the Elizabeth City Oil and
Fertilizer Company of Elizabeth City, North Carolina.
“From the start this mill operated night and day solely
on soy beans until it had crushed it supply of about 20,000
bushels. This mill was able to crush about twenty tons during
each twenty-four hours...
“It is understood that before the mill had ground a
single bean they had contracted their entire output of oil
to one of the leading manufacturers of the country at fairly
reasonable prices. It, too, had no difficulty in selling its
entire output of soy-bean meal, most of it going to a fertilizer
manufacturer. From a ton of the beans this mill was able
to secure something like 32 to 35 gallons of oil and about
1,650 pounds of meal... Other oil mills in North Carolina
that crushed more or less soy beans during the past season
were those located at New Bern, Hertford, Winterville,
Washington, Wilson, Farmville, Lattimore, and at a few other
places.”
“Soy-Bean Oil (p. 3): One of the chief products secured
in the crushing of the beans is the oil. This oil has wide

usefulness at the present time in the commercial world. The
amount of oil in the beans amounts to from 17 to 20 per
cent. This oil, when expressed from good, sound beans is
practically neutral, and about 95 per cent of it is saponifiable.
It consists chiefly of the glycerides of the fatty acids. These
acids are made up of about 15 per cent palmitic, 56 per
cent oleic, 19 per cent lenolic, and 5 per cent lenolenic
acids. The presence of the unsaturated acids (oleic, lenolic,
and lenolenic) impart to the oil drying properties. The oil,
although more efficient in drying properties than cotton-seed
oil, is less so than linseed oil. It is classed among the semidrying oils.
“In a bushel of Mammoth Yellow soy beans there are
ordinarily contained about 11 pounds or 1.42 gallons of oil,
weighing 7.72 pounds per gallon. The oil mills at present
are able, by expression methods, to get out only 70 to 75 per
cent of the total amount of oil contained in the beans. By
the use of appropriate solvents, such as gasoline, practically
all of the oil might be removed. This latter method has
never gained much headway in this country as a means for
extracting oil from cotton seed, and it will probably be some
time, if ever, before it will generally be used as a commercial
method. From an economic standpoint the method most
commonly used with cotton seed by Southern oil mills will
most likely be the one that will be most generally practiced
in soy-bean oil extraction. At present those mills that have
apparently been most successful in manufacturing oil and
meal from soy beans are those which are equipped with
expellers or screw presses.
“Uses for the oil: At the present time the oil is used in
this country chiefly in the manufacture of soaps, varnishes,
paints, enamels, linoleums, and water-proofing materials.
It has entered, also, to some extent in the manufacture of
edible salad oil and butter substitutes. The untreated oil may
replace linseed oil completely, with quite satisfactory results,
in the manufacture of soft soaps; but it can only partially
take the place of cotton-seed oil in making hard soaps. This
is because the soap made from soy-bean oil is of a somewhat
softer nature than that manufactured from cotton-seed oil.
After hydrogenation the oil has a wider field of usefulness
and may, in some cases entirely replace linseed oil or other
drying oils with very satisfactory results. As the untreated oil
is of a semi-drying nature, it may be used only when mixed
with linseed oil for the manufacture of paints, varnishes, and
enamels. In making paints, if the proportion of the soy-bean
oil to the total oils present does not exceed 20 to 25 per cent,
there does not seem to be any inferior qualities developed in
the paint, any more than when linseed oil alone is used. In
this respect the soy-bean oil is superior to cotton-seed oil, as
it has not been found that the latter oil can be used for this
purpose. It is not improbable that with the use of suitable
dryers soy-bean oil may in the future find more extended
use for this purpose. When the oil is properly refined it will
yield about 10 per cent glycerine as a by-product in the
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manufacture of soaps. This glycerine has been found to be
equal in value to that recovered from other soap-making
fats, such as tallow, cotton-seed oil, cocoanut oil, etc. It is
significant of the possibilities of the use of this oil that more
than $5,000,000 worth of it was imported into the United
States this year from other countries, chiefly from Asia.
“Soy-bean meal: The meal secured from crushing the
beans is the most valuable product and will have the widest
usefulness. That secured from the crushing of yellowcolored beans is of a bright yellow color while that produced
from the brown and dark colored beans is of a somewhat
darker shade. Meal, too, that has been treated with ordinary
solvents, employed for this purpose to remove the oil, is of
a brighter color than are those meals from which the oil has
been removed by heating and pressure. The oil, however,
secured by a solvent process would be of a darker color.
The soy-bean cake secured by expression methods, has a
pleasant taste, not unlike malted milk, and when ground
into meal may be used, at the present time, chiefly for
feeding to livestock or for fertilizing purposes. The meal as
a feed is highly concentrated and nutritious, and all kinds of
stock seem to relish it when fed to them properly. It should
not be fed in large quantities for any great length of time,
because of its highly concentrated nature. As a fertilizer it
acts satisfactorily. Much of the meal produced by the oil
mills of the State during the past year seems to have been
sold, without any difficulty, to manufacturers for the making
of mixed fertilizers.” Continued. Address: Chief, Div. of
Agronomy, North Carolina Agric. Exp. Station.
1196. Williams, C.B. 1916. Soy-bean products and their uses
(Continued–Document part II). North Carolina Agricultural
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Composition and Exchange Value
of the Meal: From the fertilizer standpoint, soy-bean meal
is richer in plant-food constituents than is cotton-seed meal.
From available analysis, the meal on an average contains
7.48 per cent nitrogen, 1.4 per cent phosphoric acid, and 1.83
per cent potash. All these constituents contained in soy-bean
meal should be in about as available form-for use by crops
as they are in cotton-seed meal. Based on these percentages,
an exchange, purely from the fertilizer standpoint, of about
1,500 pounds of soy-bean meal of average composition for
2,000 pounds (33 1/3 bushels) of beans would be about equal
in money value. Where the farmer makes an exchange, he
should, however, secure at least enough above this amount
to cover well the cost of delivery of the beans to the mill.
The meal, being a very concentrated product, should always
sell as high, or higher, than cotton-seed meal, as it is usually
richer in protein than the latter.
“Prices Paid for Beans by the Oil Mills: The price
which the mill men can pay for soy beans will be governed
to a large extent by the prices they are able to secure for the
soy-bean oil and meal. If these products bring good prices

the mills ought to be in a position to pay the farmer a good
price for his beans. During the past fall farmers generally
were able to secure from the oil mills from $1 to $1.15 per
bushel. In some cases as high as $1.25 per bushel was paid.
It may be of interest in this connection to know that during
1913 and 1914 the British Oil Mills, located mainly at Hull,
England, paid from $1.00 to $1.17 per bushel for Asiatic
beans. During 1915 the price paid at the mills at Hull varied
from $1.04 per bushel in January to $1.82 per bushel at the
end of the year.
“Soy-Bean Oil Industry in England, Manchuria and
Japan: In England, the oil from the soy bean is extracted
largely by a secret process owned by an oil extracting
company of Hull. By this process the seed are ground finely
and are then treated directly by means of a solvent, which is
thought to be benzine. Afterwards the oil is removed from
the solvent by distilling off the latter, the solvent being used
over and over again in the extractive process. The meal
after treatment is dried and ground finely. The meal is of a
bright color, is sweet in taste, and has a pleasant odor. By
this process not more than 1 per cent of oil is left in it, the
remaining meal running from 43 to 45 per cent of protein.
It has practically the same number of feeding units as has
meal derived directly from soy-bean cake, and it sells in
Europe for practically the same price per ton. This industry
in Manchuria and Japan is one of the most important and
profitable. In 1911 more than 1,500,000 tons of oil were
exported from these countries. Most of the oil is secured
from the bean by processes of expression. Some of these
methods are quite crude, especially those used by the natives.
“In the modern mill in Manchuria the soy beans are
crushed in large quantities by steam-driven rollers. The
crushed seed are then carried down funnels to the oil
extracting room, where they are steamed by vapor, which
can be regulated at will, the process being rapid, owing to
the force at which the steam plays upon the wafers. In some
of the mills it has been found to be more satisfactory to
discard steam pressure in extracting the oil, and use hand
pressure, as it is done in the mills of the natives, the reason
for this being that hydraulic pressure is so quickly finished,
notwithstanding the fact that a much less flow of oil is
secured than by the slower hand process. The bean cake,
with as much oil as is left in it after hand pressure, is not in
the best condition for fertilizing purposes. By use of gasoline
extraction the whole of the oil may be secured, the oil being
of a clear, pure color, and hardly bearing any resemblance
at all to the dark, muddy oil secured by the old hand-press
method.
“The machinery used by the larger operators of England,
Continental Europe, as well as of Japan, Korea, Manchuria,
and China, is of Anglo-American manufacture, which is the
kind ordinarily used in the expression of oil from cotton
seed. In 1910 Stewart and Chard secured patents in England
for a special machine which was particularly adapted for
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breaking up the beans. This machine has been very useful in
solving some of the difficulties experienced in the soy-bean
crushing industry in England.
“In England soy-bean oil for general purposes is not
refined, as is cotton-seed oil in America, by the use of caustic
soda, but by means of sulphuric acid and fuller’s earth.
“Processes of refining soy-bean oil for edible purposes
have been devised, but these, like those used for extracting
the oil from the seed, have been kept secret; but they are
thought in most cases to be by means of superheated steam.”
“Importation of oil: In this connection it may be of
interest to know that for the five years ending with 1916
there were imported into this country more than 174,000,000
pounds of soy-bean oil, which represented crushings
amounting to more than 12,000,000 bushels. Of these, 47.6
per cent came through the port of New York; 36.1 per cent
through Seattle [Washington]; 9.6 per cent through San
Francisco [California]; 2.2 per cent through Philadelphia
[Pennsylvania]; 1.6 per cent through Boston [Massachusetts];
1.1 per cent through Chicago [Illinois]; and 1.3 per cent
through all other ports of the United States. In 1916, 75 per
cent of the importations came through the ports of Seattle
and of San Francisco, the chief port of entry being Seattle,
with 62.9 per cent of the total importation. During 1916
more than 98,000,000 pounds of soy-bean oil came in from
other countries, 99.9 per cent of the total coming from Asia.
Of the total amount imported from Asia, almost 72 per cent
were shipped from Japanese ports. The total importations
during 1916 were valued at little more than $5,000,000. It is
interesting to note that at this time (October 20), because of
the advance in linseed oil and the increased demand for soybean oil, strictly prime quality soy-bean oil is bringing 9.75
cents per pound or about 75 cents per gallon f.o.b. New York.
“Soy-Bean Meal as a Feed: The Animal Industry
Division of this Station has been conducting considerable
experimental work during the past year to determine the
feeding value of soy-bean meal when fed to hogs and
chickens. From results secured at the Branch Station in
Edgecombe County, they conclude that both for rapidity and
economy of gains this meal has proven itself as a superior
product for part of the ration for hogs.
“In feeding trials with young chicks at the Pender Test
Farm they found that when soy-bean meal was fed in equal
quantities with wheat shorts and cracked corn mixed with
sweet milk, the soy-bean meal proved to be a most valuable
feed, and was found to be equal in value in the ration to
rolled oats as a growth producer.
“They have found, too, in their experiments this year
with pigs, that where one-third of the ration by weight
consisted of soy-bean meal, and the other two-thirds of
cracked corn, the bodies of the pigs became firmer than was
the case with a parallel lot fed a ration made up of two-thirds
cracked corn and one-third wheat shorts. From the results
thus far secured by them, they have been led to conclude

that soy-bean meal when fed properly does not produce softbodied hogs, as has been thought by some” (Continued).
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
1197. Williams, C.B. 1916. Soy-bean products and their uses
(Continued–Document part III). North Carolina Agricultural
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Soy Beans and Products for
Human Food: “Soy beans, before crushing, and the meal
secured by crushing, seem to have great possibilities in the
way of different human foods. They are not only rich in food
nutrients, but when properly prepared make very appetizing
products.
“From the soy beans themselves, or from meal after
the oil has been largely removed, macaroni, milk, cheese, a
coffee substitute, and flour for making biscuits and muffins
may be secured. The soy-bean flour gives best results when
mixed in the proportion of 1 to 3 with wheat flour or corn
meal.
“In China and Japan the soy bean has been largely used
for human consumption from the earliest times. In Europe
and America it has been used to some extent, in recent
years, for this purpose. In this country some enterprising
manufacturers are putting out prepared pork and beans, part
of all of the beans being soy beans. A regular preparation of
these which the writer has tried proved to be of as high grade
as could be desired.
“In Eastern countries the beans are used largely to take
the place of beef in the diet of the people. Because of their
richness in protein they are used to supplement rice, which
is deficient in this nutrient. Tofu (vegetable cheese), Natto,
yuba, and miso are staple foods made from soy beans.
“Muffins made from soy-bean flour have been found to
be very palatable. To make these, take about ½ cupful of soybean flour, about 1½ cupfuls of wheat flour, ½ teaspoonful
of salt, 2 eggs, 1 teacupful of sweet milk, two rounded
teaspoonfuls of baking powder, and 1½ tablespoonfuls of
melted (but not hot) butter. These should be beaten well
together, adding the melted butter last. Then bake in gem
pans placed in a hot oven. This quantity will make about
twelve muffins.
“The chief value of the flour lies in its high content
of protein (muscle-forming material) and mineral matter,
one pound of it containing as much protein as two pounds
of meat. Bread made from the soy-bean flour in Germany,
where it is being largely used at the present time, secures
about the same amount of food value as six dollars spent
for meat. The flour seems to have especial value in the
preparation of foods for delicate infants which have difficulty
with digesting cows’ milk, and for persons suffering with
diabetic troubles.”
A diagram (p. 7) shows “Products secured from the
crushing of a ton of soy beans by the oil mill, and the
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material made from these products.” One ton yields 1,650 lb
of meal, 32 gallons of oil, and 120 lb of trash and moisture.
From the meal one can make food (human and animal),
fertilizer, and celluloid. The human food can be macaroni,
flour, sauce, milk, cheese, coffee, and lard. From the oil one
can make food (cooking oils, butter [margarine?]), paints,
enamels, blown oil (linoleum, India rubber substitutes,
varnishes), and soap stock (soaps, glycerine).
Note: This is the earliest English-language document
seen (Aug. 2016) that contains a diagram of this type.
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
1198. Willson, C.A. 1916. How to feed live stock
successfully. Tennessee Agricultural Experiment Station,
Bulletin No. 116. p. 49-84. Dec. See p. 60, 82.
• Summary: In the section on “Comparative Values of
Feeds” we read (p. 60): “Soy beans.–There is no other feed
that can be grown on the farm that is the equal of soy bean
grain in protein content. It has 31 pounds of digestible
protein in every 100 pounds, and is very high in fat content.
It may be used in the ration, pound for pound, in place of
cottonseed meal or linseed meal. It should never be fed in
large quantities in the ration on account of its high protein
and fat content.
“Soy bean cake, and soy bean meal made from cake.–
Mills for the extraction of oil from soy beans are being
established throughout the South and soy bean cake will
soon be a common feed stuff on the market. It has a slightly
greater feeding value for dairy cows than cottonseed meal. In
analysis it is slightly higher in protein than cottonseed meal,
and has practically the same amounts of carbohydrates and
fat.
“Alfalfa hay, soy bean hay, and cowpea hay.–These
hays, when well cured, are practically equal in feeding value,
and are worth about the same as bran ton for ton...”
The section titled “Feeding Poultry” states: “The poultry
of the farm suffer more neglect in the matter of feeding than
any of the farm stock. The eggs they produce are richer
in protein than any other live stock product. If protein is
not supplied in the ration of the laying hen she cannot be
expected to lay... A very good grain mixture for laying hens
on Tennessee farms that may be made almost entirely from
home-grown feeds is–Corn 6 parts, barley 6 parts, wheat 4
parts oats 4 parts, soy beans 2 parts, cottonseed meal 2 parts.
Skimmilk [skim milk] should be given in addition to the
above mixture, at the rate of 2 pounds of skimmilk for every
pound of the mixture...” Note: This is the earliest document
seen that uses the term “skimmilk.” Address: Knoxville,
Tennessee.
1199. Bull, Sleeter. 1916. Principles of feeding of farm
animals. New York, NY: The Macmillan Co. xix + 397 p.
Illust. Maps. Index. [4 soy ref]

• Summary: Soybeans are mentioned on pages xiv, 18, 20,
80, 106, 114, 150, 159, 163, 184-86, 206, 214, 234, 245, 246
(Illust.), 264, 270, 265, 277, 294, 302, 335, 337, 339, 340-42,
344, 346, 347, 349, 351, 352, 353.
Chapter 1, “The chemical composition of feedingstuffs”
states (p. 20): “When ground feedingstuffs containing
considerable fat, such as corn meal, soybean meal, oil
meal, etc., are stored they gradually become rancid and
consequently unpalatable to animals.”
Page 106: “Roughages may be defined as feedingstuffs
which contain a relatively small amount of net energy (or
digestible nutrients) in a large bulk. They contain a large
percentage of crude fiber. Roughages usually contain less
than 40 therms of net energy per 100 pounds, although there
are a few exceptions. Nitrogenous roughages are relatively
high in digestible protein. They usually contain 6 per cent or
more of digestible protein. Examples are clover, alfalfa, and
soy-bean hay. Non-nitrogenous roughages are relatively low
in digestible protein. They usually contain less than 6 per
cent of digestible protein. Examples are timothy hay, corn
stover, and oat straw.”
A table (p. 114) titled “Average weights of concentrates”
gives, for each of 37 feedingstuffs two numbers: “One
quart weighs” and “One lb. measures.” For “Soy beans” the
numbers are 1.8 lb. and 0.6 quarts. of 1 quart.
A table (p. 150) gives the “Amounts of different feeds
equivalent to one feed unit.” For “Linseed meal, dried
distillers’ grains, gluten feed, and soy beans” this amount
averages 0.9 lb.
Chapter 9, “Seeds and grains” has a section (p. 185)
on: “Soybeans are grown principally in China, but some
varieties may be grown successfully in the corn-belt. Henry
and Morrison (1) state that no other plant in the United
States grown so little at this time as the soybean is so full
of promise to agriculture, especially to animal husbandry.
They are one of the most valuable substitutes for clover in
the corn-belt. They may be used as hay or forage, or the
beans may be harvested and fed. The beans are very high
in both protein and fat, containing 36.3 and 18.0 per cent
respectively. One part of soybeans and two parts of corn
with mineral matter make a fairly satisfactory ration for
hogs. They are excellent with corn for sheep. Fed to dairy
cows, they have a tendency to produce soft butter. Owing to
the high value of soybeans as seed, it is doubtful if they can
be used economically for stock feeding until their price is
lower.”
Under “Miscellaneous oil by-products” we read (p. 214):
“Soybean cake, or meal is the residue after the extraction
of the oil from soybeans. It contains about 43 per cent of
protein and is as valuable for feeding as cottonseed meal. It
is imported from China and Japan and used to a considerable
extent along the Pacific coast, particularly as a feed for dairy
cows and for poultry, although it may be used for the other
farm animals. It is not used to any extent in the East and
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Middle West.”
Chapter 14, “The hays” states (p.
245): “Soybean hay, although little used,
ranks in feeding value with the other
legume hays. Soybeans may be grown as
a catch crop.”
Chapter 15, “Fodders and stovers”
states (p. 264): “Clover, alfalfa, soybean,
and cowpea straw contain more crude
protein than the non-legume straws.”
Chapter 17, “Pasture or forage,
and soiling crops,” says (p. 277):
“Soybeans.–Like cowpeas, soybean
forage is used principally for hogs. Hogs
relish soybeans better than cowpeas.
Carmichael and Eastwood, at the Ohio
Experiment Station (1), found that
clover, rape, soybeans, and bluegrass as forages for pork
production ranked in the order named. A one-half full-feed of
corn to hogs on soybeans will result in good gains. Soybeans
may be planted in the corn for hog pasture, but cowpeas are
much better suited for this purpose.”
Chapter 18, “Silage,” states (p. 294-95): “Clover, alfalfa,
cowpeas, and soybeans may be put in the silo. They make a
fairly palatable silage which is high in protein. They should
be cut at the same time as for hay-making, and care should
be taken to pack them thoroughly in the silo. However, it is
usually inadvisable to use these crops for silage if they can
be made into hay.”
Note: Sleeter Bull was born in 1887. Address: B.S.,
B.S.Ag., M.S., Associate in Animal Nutrition, College of
Agriculture and Agric. Exp. Station, Univ. of Illinois.
1200. Cates, J.S. 1916. Some outstanding factors in
profitable farming. Yearbook of the United States Department
of Agriculture. p. 113-20. For the year 1915. See p. 120.
• Summary: For poor farmers, the “first problem is to
develop soil fertility. The only known, broadly applicable
method of making poor land rich without extensive capital
is through legumes and sod crops. Many farmers are not
able to buy legume seed. In practically all regions, however,
some class of legume seed can be home grown, and from
the very small quantity required to seed say 1 acre, the poorland farmer can, in a short time, be producing enough seed
to supply his whole needs. He can, in many cases, with great
profit have a surplus for sale.
“In the Southern States, vetch, crimson cover, cowpeas,
and soy beans all seed heavily. In the more northern States
all of these crops, with the exception of crimson clover do
well. The question of growing legume seed at home for sale
and for planting to improve the soil is the big outstanding
opportunity for the poor man on poor land to develop a
profitable farming system, and this opportunity can not be
too strongly emphasized.” Address: Agriculturist, Office of

Farm Management [USDA].
1201. Clinton, G.P. 1916. Report of the Botanist for 1915.
Connecticut Agricultural Experiment Station, Annual Report
39:421-51. Plus Plate XXIII. For the year 1915. See p. 44447. [6 ref]
• Summary: In the first section, titled “Notes on plant
diseases of Connecticut” (p. 421+) is a subsection on “Soy
bean, Glycine hispida (p. 444-47). It discusses two main
diseases of the soy bean: (1) Bacterial leaf-spot, caused by
Bacillus sp., Pseudomonas phaseoli, and (2) Chlorosis and
crinkling. Two photos (plate XXXIII) show each of these
diseases on soy bean leaves.
Bacterial leaf-spot, a “bacterial disease, was found on
the Soy bean leaves at the Station farm at Mount Carmel in
August, 1915.” “The disease was noticed on the following
species of Soy bean: Medium Yellow, Wilson, Manhattan,
Quebec 92, Quebec 537, and Ito San, being especially bad on
the last-named variety.”
“Chlorosis and crinkling. Plate XXIIIa. The same
year, Soy beans at the Mount Carmel Station farm showed
an unusual trouble or troubles which took the form of a
yellowish mottling of the leaves, usually accompanied by an
irregular wrinkling or puckering of the parenchyma tissues.
The former we have called chlorosis, and the latter crinkling.
The chlorosis trouble was much like the ordinary chlorosis
of plants in appearance, showing as yellowish to yellowishgreen irregular areas scattered in the parenchyma between
the normally green tissues.” The authors noticed that the
“crinkling chlorosis (see illustration) was in some respects
much like the infectious mosaic trouble found on cucumbers,
mentioned elsewhere in this report.” “The crinkling chlorosis
was found on the following varieties: Medium Green,
Wilson, Swan, Kentucky, Wing’s Mikado, and Hollybrook,
being especially abundant and prominent on the last-named
variety. On the Hollybrook, O’Kute [Okute], Wilson, Ito San,
and Manhattan, specimens were also obtained that showed
only the chlorosis” [without crinkling].
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Note: This is the earliest document seen (May 1998)
that uses the word “chlorosis” in connection with soybeans.
Address: Sc.D., Botanist.
1202. Davenport, Eugene. 1916. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
29:1-18. For the year ended June 30, 1916. See p. 11-13.
• Summary: The section titled “Agronomy” states (p. 13):
“Among the crop production experiments there is being
continued the testing of varieties of our more important field
crops–corn, oats, wheat, potatoes, and soybeans.”
“’In cereals the work embraces the isolation of more
productive strains of improved quality in wheat and oats.
Among the forage crops corresponding work is under way
with red clover, soybeans, and alfalfa. The fundamental
heredity studies by Mendelian analysis, with reference
to unit characters in corn, are being continued,” “... a
special investigation of the soybean has been taken up with
particular reference to the variability in its composition and
with the idea, thru selection, of adapting it to certain possible
industrial uses.” Address: M.Agr., LL.D., Director of the
Station, Urbana, Illinois.
1203. Farmers’ cyclopedia: Abridged agricultural records
in seven volumes and a guide. From the publications of the
United States Department of Agriculture and the experiment
stations. 1916. Garden City, NY: Doubleday, Page & Co. See
vol. IV, p. 82-95, 204-04, 627, 645. [18 ref]
• Summary: Soybeans appear in Vol. IV, titled Grass, hay,
grains, vegetables. The first section, “The soy bean” (p.
82-95) has the following contents: Introduction. Varieties:
Mammoth (yellow), Hollybrook (yellow), Ito San (yellow),
Guelph (green), Buckshot (black). Ogemaw (brown),
Wisconsin Black, Wilson (black), Meyer (mottled black
and brown), Austin (greenish-yellow), Haberlandt (yellow),
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy-bean hay. Curing the hay. Soy
beans for pasturage. Soy beans in mixtures [intercropping].
Soy beans and cowpeas. Soy beans and sorgo. Soy beans
and millet. Soy beans and corn. Soy beans for ensilage. Soy
beans for grain. Soy beans in rotations. Feeding value of
soy beans. Feeding value for sheep. Feeding value for dairy
cows. Feeding value for hogs. Storing soy-bean seed. Results
of tests of varieties of soy beans (Dwarf Early Yellow, Ito
San, Early Brown, Medium Early Yellow). The soy bean in
Hawaii. Summary.
The second section is titled “Soy bean for hay” (p. 20405). Black-and-white photos show: (1) “Seeds of 36 varieties
of soy beans, showing variation in size and form. Bottom
row peculiarly colored” (p. 627). (2) Pods of soy beans,
showing the range in size and shape (p. 645).
1204. Garland, J.J. 1916. Report on the Association’s
cooperative experimental work. Wisconsin Agricultural

Experiment Association, Annual Report 14:39-51.
• Summary: When this association was organized 16 years
ago (i.e., in about 1900), the first article in its constitution
stated that it would carry on “experiments or investigations
that shall be beneficial to all parties interested in progressive
farming.” Experiments “with rape, Soy beans, and other
crops were planned” (p. 40).
The section titled “Soy bean growing centers (p. 47-51)
is a report of the association’s first work with soy beans. It
begins: “Last year the Experiment Association undertook the
establishment of soy bean growing centers for the production
of seed so the increasing demand could be supplied. Twenty
pounds of seed and some inoculated soil were sent to about
thirty members with directions for growing the crop.
“The varieties tried out were Ito San, a yellow bean
and the best variety ever grown at the University Farm,
the Medium Early Green, a green bean of earlier maturing
qualities, and The Wisconsin Early Black, a small black bean
adapted to regions where earliness is desired if seed is to be
produced.”
Contains reports from 17 farmers; each includes the
farmer’s name, address and county, type of soil on which the
crop was grown, and the variety tested. A photo shows a field
with soy bean plants growing in rows. The caption: “Always
inoculate soy beans. The first row was not inoculated; its
growth is much inferior to the other rows where seed was
mixed with soil from old soy bean field.”
Note: This is the earliest document seen (Sept. 2011)
that mentions the soybean variety Wisconsin Early Black (a
synonym of Wisconsin Black). Address: Asst. to Secretary.
1205. Garrett, J.B. 1916. Station No. 3, North Louisiana
Station. Louisiana Agricultural Experiment Station, Annual
Report 28:26-30. For the year 1915.
• Summary: “Project. Soy bean variety tests. Of fourteen
varieties of soy beans under trial, the yields varied from a
little over three bushels to 20½ bushels per acre, the latter
record being reached by the Hollybrook.”
“Project: The growing and feeding of beef cattle. During
the past year a hundred ton stave silo was erected and filled
with silage, mostly corn and soy beans...” Address: Asst.
Director.
1206. Henderson (Peter) & Co. 1916. Henderson’s farmers
manual (Mail-order catalog). New York, NY. 48 p.
• Summary: Page 36, which is devoted to Soy Beans, is very
similar to the same page in the 1912 edition of this catalog.
However the photograph is new; it still shows a man,
wearing a hat, standing in a large field of “Early Soja Beans.”
The inset photo, now in a circle, and its text are identical.
Prices for some quantities have increased slightly.
“Price, 15c. per lb.; $1.75 per peck; $5.25 per bushel, 60
lbs.; 10-bushel lots, $5.15 per bushel.”
The same interesting photos of the company’s seed
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cleaning plant (found in the 1912 catalog) now appear on
the inside rear cover. On the rear cover is the same color
photograph of 14 different types of seeds, each in its own
circle, including Soja Beans. On the front cover is a young
girl lying in a field of alfalfa.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
1207. Henderson (Peter) & Co. 1916. Everything for the
garden (Mail-order catalog). New York, NY. 206 p. 28 cm.
• Summary: The page titled “Complete list of farm seeds”
(p. 72) contains text and prices for the Early Green Soja
Bean which are similar those in Henderson’s 1912 catalog
of this title; the prices have increased slightly. However
the illustration of “Henderson’s Early Soja Bean” has
been replaced by a photo of a basket full of large ears of
Henderson’s Eureka yellow dent corn. The kudzu vine and
seeds are listed in the index (p. 206).
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
1208. Henry, W.A.; Morrison, F.B. 1916. Feeds and feeding.
A handbook for the student and stockman. 16th ed. Madison,
Wisconsin: The Henry-Morrison Company. x + 691 p. See
p. 177-78, 236, 305, 366-67, 375-76, 382, 415, 463-64, 532,
534-35, 605, 612-13. Index. 24 cm. Another 16th edition
(with different pagination) is date 1917. 21st edition was
1948, by Morrison alone. [6 soy ref]
• Summary: Almost identical to the 15th edition of 1915.
Address: Wisconsin Agric. Exp. Station.
1209. Hostetter, S.E. 1916. My experience with soy beans.
In: Harry D. Wilson. 1916? Soy Beans. Baton Rouge,
Louisiana? 7 p. See p. 4-7. Undated.
• Summary: Soy beans are a good crop to partially replace
cotton in the South. The writer grows the Mammoth Yellow
variety; he prefers soy beans to cow peas, and he prefers
to plant soy beans alone (“single-crop system”) rather than
with corn. Soy bean straw makes very good forage. Details
of planting, harvesting (for hay or seeds), and thrashing are
given. “We use a regular grain thrasher, but reduce the speed
of the cylinder to just one-half the speed used to thrash oats.
The speed of the separator should not be changed.” Address:
Roseland, Louisiana.
1210. Joslin, Elliott Proctor. 1916. Treatment of diabetes
mellitus, with observations upon the disease based upon one
thousand cases [5th ed.]. Philadelphia and New York: Lea &
Febiger. xvi + 17-440 p. 25 cm.
• Summary: Joslin (lived 1869-1962) recommended the
use of Hepco Flour, a soybean product, in his diabetic diets.
Page 397 states: “Soya bean is also extensively used, and

probably deserves a still wider introduction into the diabetic
diet. It is used in the manufacture of Hepco Flour.” Page
400 states that “soy bean meal” [probably soy bean flour]
contains 34.0% carbohydrates. “Ralston Health Food” is a
type of “Cereal breakfast food.” Page 402 notes, under “fresh
vegetables,” that soy beans [i.e. green vegetable soybeans]
contain on average 28.0% carbohydrates (range 19.3-39.0%).
In the section titled “Composition of so-called diabetic
foods” (p. 406-17) the author notes that such foods have
been more thoroughly studied at the Agricultural Experiment
Station in New Haven, Connecticut, than elsewhere. The
lengthy list that comprises most of this section is based
on original analyses found in Connecticut Agricultural
Experiment Station Reports, for 1913, Part 1; for 1914, Part
5, and for 1915, Part 5. The table contains the following
columns: Date of analysis. Manufacturer and brand. Protein
per cent. Carbohydrate per cent. Fat per cent. Starch per
cent. and Calculated calories per 100 grams. The following
contain soy: Cereo Co., Tappan, New York: Soy Bean Gruel
Flour (1913 [date of analysis]). Health Food Co., New York:
Protosoy Soy Flour (1913, 1914), Protosoy Diabetic Wafers
(1913, 1914). Jireh Diabetic Food Co., New York: Soja Bean
Flour (1913). Theo. Metcalf Co., Boston, Massachusetts:
Soja Bean Meal, 18% starch (1913). Waukesha Hepco Flour
(1913).
A large number of companies in the USA and Europe
make products containing gluten; among these are The
Kellogg Food Co. in Battle Creek, Michigan. The Nashville
Sanitarium Food Co. in Nashville, Tennessee makes Malted
Nut Food, Nut Butter, Nuteysa, and Nutfoda.
A list of 13 peanut butter manufacturers is given (p.
415), including The Kellogg Co. (Battle Creek, Michigan),
Beech-Nut Packing Co. (Canajoharie, New York), and H.J.
Heinz Co. (Pittsburgh, Pennsylvania). The fat content of the
various brands ranges from 42.8% to 51.3%; Kellogg’s is
49.7%. Two companies whose peanut butter was analyzed
in 1899 were: Atlantic Peanut Refinery, Philadelphia,
Pennsylvania, and Peanolia Food Co., New Haven,
Connecticut.
Special protein preparations include Soson and Tropon
(made in Germany), and Plasmon (made in London,
England). Address: Asst. Prof. of Medicine, Harvard Medical
School, Massachusetts.
1211. Kerr, A.P. 1916. Station No. 2, State Station. Louisiana
Agricultural Experiment Station, Annual Report 28:15-17.
For the year 1915.
• Summary: In a project on silage production, soy beans
were planted in rows, then “harvested with a mowing
machine and raked up. Until the tonnage reaches about ten,
soy beans will produce about as much silage per acre as
corn. We have found that a mixture of corn and soy beans
gives better silage than any kind of silage we have tried. The
protein content is about three times greater than either corn
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or sorghum silage alone.”
Kudzu has been grown at this station for about 5 years.
Address: Asst. Director.
1212. Lewis, Harry R.; Thompson, Willard C. 1916. Report
of the Department of Poultry Husbandry. New Jersey State
Agricultural Experiment Station, Annual Report 36:93-124.
For the year ending Oct. 31, 1915. See p. 100-02.
• Summary: The section titled “Animal vs. vegetable
protein” (p. 100-02) describes how the authors conducted
feeding tests for 2 years, comparing the relative value
of feeding stuffs from animal and vegetable sources for
poultry. “The five sources of protein used in this experiment
were meat scrap, soybean meal, gluten feed, oil meal, and
cottonseed meal.” Most of these are the “by-products of
the manufacture of some of our important commercial
oils. Some of these vegetable food-stuffs are cheaper than
the animal feeds.” These five protein sources were fed to
chickens (Single Comb White Leghorn Pullets) in tests of
egg production. Soybean meal ranked first in the order of egg
production for vegetable proteins.
A graph (Plate II, facing p. 100) shows egg production
when the chickens were fed meat scrap vs. soybean meal.
More eggs resulted when meat scraps were in the diet.
Note: This is the earliest English-language document
seen (Nov. 2016) that uses the term “soybean meal” to refer
to ground, defatted soybeans. Address: 1. B.Sc., Poultry
Husbandman; 2. B.Sc., Asst. in Poultry Research [New
Brunswick, New Jersey].
1213. Lipman, Jacob G.; Blair, Augustine W. 1916. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
36:194-238. For the year ending Oct. 31, 1915. See p. 23233.
• Summary: The section titled “Continuous growing of
wheat and rye–1915” states that cowpeas (or soybeans)
were used after wheat or rye as part of the rotation.” Ito
San soybeans were planted on 8 July 1914 on two plots.
Fertilizers were acid phosphate, muriate of potash, and lime
(CaO). Use of soybeans gave more grain, straw, and nitrogen
per plot.
In the section on “Vegetation experiments,” Series No.
III (p. 232-33) is “Soybeans.” Compared with the previous
experiment, the amount of nitrate of soda in the soil was
reduced by 50%. Table XX (p. 233) gives a “Comparison of
basic slags with other phosphates–Soybeans.” In addition
to five different types of slag, the special soil treatments
include: No phosphate, acid phosphate, sodium phosphate,
blue rock phosphate, and double super-phosphate.
“In the yield of total dry matter and nitrogen the double
super-phosphate stands first, the sodium phosphate second,
the acid phosphate third, and basic slag E fourth.
“The exceptionally high yield of nitrogen with the

double super-phosphate, sodium phosphate and acid
phosphate and acid phosphate is especially interesting as
indicating the importance of soluble phosphates in the
utilization of atmospheric nitrogen by means of leguminous
plants.” Address: 1. Ph.D., Soil Chemist and Bacteriologist;
2. A.M., Assoc. Soil Chemist [New Brunswick, New Jersey].
1214. Meyer, Frank N. 1916. China: A fruitful field for plant
exploration. Yearbook of the United States Department of
Agriculture p. 205-24. For the year 1915.
• Summary: Contains a good discussion and map (p. 207)
of Meyer’s first 3 trips collecting seeds and plants for the
USDA. Though soy is not mentioned, many other interesting
plants, cultural observations, and events are. Address:
Agricultural Explorer, Office of Foreign Seed and Plant
Introduction, Bureau of Plant Industry [USDA].
1215. Minkler, Frederick C. 1916. Report of the Department
of Animal Husbandry. New Jersey State Agricultural
Experiment Station, Annual Report 36:67-71. For the year
ending Oct. 31, 1915. See p. 72.
• Summary: In the section on “Forage crops,” the subsection
titled “Forage crop yields” states (p. 72) that Plot I, 2.93
acres, was seeded with rye, soybeans, rape, and sweet clover.
On June 7, “the plot was plowed and seeded with rape,
soybeans and sweet clover, and from August 12th to October
20th provided complete maintenance for a number of mature
sows varying from seventeen to twenty-two without the
addition of any grain whatsoever, until October 1st when
a small amount of green corn was fed to supplement the
forage crop.” Address: B.S.A., Animal Husbandman [New
Brunswick, New Jersey].
1216. Noll, Charles F. 1916. Soybeans for Pennsylvania.
Pennsylvania Agricultural Experiment Station, Annual
Report 18:47-57. For the year 1914-1915. [8 ref]
• Summary: This article is in Part II of the Annual Report
of the Pennsylvania State College. Contents: Introduction,
Value and uses of the crop. Production of seed. Soybeans
for green feed or hay. Soybeans for green manure and covercrop. Soybeans for ensilage. Soybeans for hog pastures
(“Soybeans and corn grown together can be ‘hogged off’).
Adaptability of soybeans. The soybeans’ place in the rotation
(and fertilizer trial with acid phosphate). Soil preparation.
The inoculation of soybeans. The seeding of soybeans.
Cutting soybeans (for hay with an ordinary mowing
machine). Threshing soybeans. Varieties of soybeans. Variety
testing at the Pennsylvania Experiment Station: Test in 1913,
test in 1914. The best yielding varieties of soybeans at the
Pennsylvania Experiment Station. The varieties that have
yielded best in other sections of Pennsylvania. Notes (incl.
seed color and days to maturity) on a few of the better known
and generally advertised varieties: Ebony, Haberlandt,
Hollybrook, Ito San (purchased from Wing Seed Co.; used
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as the check), Mammoth Yellow, Medium Green (Guelph
Medium Early Green), Medium Yellow (Mongol, Roosevelt–
yellow seeded), Wilson. Soybeans and cowpeas compared:
For forage, for seed production, adaptation. Tables show:
(1) Yields in the two rotations. (2) Yields of hay and seed
per acre in 1913 and 1914 from different varieties. Varieties
tested but not mentioned above: Amherst, Chestnut,
Manchuria 30953 (B.P.I.), Merko, Mikado, Mongol, Ohio
7496, Peking, Sable, Swan. Photos show: (1) A man, wearing
a coat and tie, standing in a field where soybeans are grown
with corn for silage. (2) A good growth of soybeans in rows
on the Experiment Station farm. Rows are 30 inches apart.
Sown May 19, photographed July 30. A man is standing in
the field.
“On good soil in a fair season at least 20 bushels of
seed should be produced per acre. Yields of 25 bushels have
been commonly reported and yields of 40 bushels have
been known. There has been so good a demand for seed that
the price is high, the retail price being $2.00 to $3.50 per
bushel... Soybeans are hardier and can be sown earlier than
cowpeas and in the fall can withstand light frosts the better...
Inoculation is almost invariably required for soybeans when
first grown in a locality, while it is seldom required for
cowpeas.” Address: Asst. Prof. of Experimental Agronomy
[State College, Pennsylvania].
1217. Piper, Charles V. 1916. Forage plants and their culture.
Revised edition. New York, NY: Macmillan Co. xxi + 618 p.
Illust. Index. 20 cm.
• Summary: The table of contents of Chap. XXII–Soybeans
(p. 513-38) is identical to that in the 1914 edition. The same
fifteen soybean varieties are still handled by seedsmen. A
black-and-white photo (facing p. 510) shows the seeds of ten
soybean varieties.
Also includes discussions (identical to those in 1914
ed.) of: Lupines (Lupinus spp., p. 487-88). Square-pod pea
(Lotus tetragonolobus, p. 489-90). Cowpeas (Vigna sinensis,
p. 491-512). Peanut (Arachis hypogæa, p. 546-48). Adzuki
bean (Phaseolus angularis, p. 554-55). Kudzu (Pueraria
thunbergiana, p. 563-65). Chufa (Cyperus esculentus, p.
596-97). Address: Agrostologist in Charge of Forage Crop
Investigations, Bureau of Plant Industry, USDA.
1218. Taggart, W.G. 1916. Station No. 1, Sugar Experiment
Station. Louisiana Agricultural Experiment Station, Annual
Report 28:8-11. For the year 1915.
• Summary: “A comparative test of cow peas, velvet beans
and soy beans as a green crop to be turned under seemed to
give the velvet beans a slight advantage.”
“Kudzu has made a wonderfully rank growth, and
a large amount of forage.” Three-year-old kudzu plants
overrun and smother Johnson grass in adjacent plots,
“suggesting the possibility of using kudzu for the eradication
of this pest, as well as for the production of forage.” Address:

B.S., Asst. Director of the Station, Audubon Park, New
Orleans.
1219. Wilson, Harry D. 1916? Soy beans. Baton Rouge,
Louisiana. 7 p. Undated. [1 ref]
• Summary: Soybeans are advocated as a crop for Louisiana.
They give a greater yield of meal than cottonseed, and as
much oil.
“After a careful examination into its merits, we
unhesitatingly recommend soy beans as one crop that should
occupy a prominent place on every farm in the State of
Louisiana.
“It is practically a companion to cotton; its similarity in
culture is its first recommendation, and we trust that it will
not be long before it is known as one of Louisiana’s great
staple crops.” Address: Commissioner of Agriculture and
Immigration of the State of Louisiana, Baton Rouge.
1220. Williams, C.B. 1917. Re: Looking for seed of Wilson
or Virginia or varieties of soy beans. Letter to Prof. W.J.
Morse, Bureau of Plant Industry, Washington, DC, Jan. 2. 1
p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Morse: I should like to know if you
know of any farmers or dealers that have seed of Wilson or
Virginia varieties of soybeans. I have an inquiry this morning
from a friend of mine in Missouri who wishes to secure a
few bushels of the seed of these varieties. As I recall, you
told me sometime ago that one or both of these varieties were
being grown for your office by some gentleman in Georgia.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1221. Morse, W.J. 1917. Re: 300 soy bean varieties
introduced from China, Manchuria, Japan and Korea in
winter of 1914. Letter to Prof. C.B. Williams, Experiment
Station, Raleigh, N.C., Jan. 4. 2 p. Typed, without signature.
• Summary: “Dear Prof. Williams: During the winter of
1914 this office received about 300 introductions of soy
beans from China, Manchuria, Japan and Korea. Variety tests
conducted with these introductions showed that most of these
were new sorts and very few identical with each other or
with previous introductions. These varieties have now been
tested out at Arlington Farm [Virginia] for three years and
many of them show very great promise either as hay or seed
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varieties in comparison with those varieties now generally
grown in this country. These varieties have been analyzed for
oil and protein and it seems possible to obtain excellent oil
varieties for southern conditions.
“In view of the great interest now taken throughout the
South with the possibilities of the soy bean as an oil seed,
we think it an opportune time to begin to test about 40 of
the very best of the above-mentioned introductions at the
southern stations. Our plan would be to test out a rod row of
each of these, using as a check the Mammoth Yellow variety.
Careful data should be kept on each variety as to yield of hay
and seed and perhaps the most essential characteristics of
the variety, as maturity, habit, etc. The analysis work can be
arranged with the Bureau of Chemistry here, and no doubt
valuable data gathered on the best oil-producing strains.
For taking notes on these varieties at the different stations
we have a uniform note-book which contains printed forms
covering the essential points of the test. Two books would
be furnished each station so that records could be had by this
office and also by the station.
“We shall appreciate it very much if you will write us in
the near future your opinion regarding such as test.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1222. Blair, A.W. 1917. Maintaining the nitrogen supply
of the soil. New Jersey Agricultural Experiment Station,
Bulletin No. 305. 16 p. Jan. 6. [1 ref]
• Summary: In an experiment lasting 8 years, soybeans
and other legumes in the form of green manure crops, were
effective in adding nitrogen to the soil, thereby increasing the
yields of the following crop of rye or wheat. “It is suggested
that farmers endeavor to maintain the nitrogen supply of
their soils by growing leguminous crops either as a part of
the regular rotation, or as green manure crops between the
main crops of the rotation as often as possible, and that for
most crops they further supplement the nitrogen thus secured
by the use of a few hundred pounds of a material supplying
nitrogen in a readily available form.” Photos show: (1) A
man standing in a wheat field, with and without nitrogen
supplied by soybeans (p. 11). (2) Vetch and soybeans
following rye, on Windsor sand and Collington sandy loam
(p. 13, 14). (3) A man standing in a field of Ito San soybeans,
grown after the wheat harvest and before the time of the
next seeding (p. 13). Address: Assoc. Soil Chemist, New
Brunswick, New Jersey.

1223. Helman, J.P. 1917. Re: Question about acreage and
seed stock. Letter to Mr. W.J. Morse [USDA], Jan. 6. 1 p.
Typed, with signature on USDA letterhead.
• Summary: “Dear Mr. Morse:–Will you kindly advise
me the acreage and seed stock required under ordinary
conditions to produce 150 bu. of Black Eyebrow soybeans,
150 bu. Manchu soybeans, 100 bu. Tokio soybeans, 50 bu.
Virginia soybeans, 50 bu. Wilson-5 soybeans, 50 bu. Biloxi
soybeans, 100 bu. Monetta cowpeas? This information is
desired for use in planting contract fields for the coming
year.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Office of Seed Distribution,
Bureau of Plant Industry, USDA, Washington, DC.
1224. Weekly News Letter (USDA). 1917. The soy bean.
Thrives in United States–Of importance as source of oil,
food products, and fertilizer. 4(23):4. Jan. 10.
• Summary: “While the bean may be grown throughout
the humid and semihumid sections of the South and in the
southern portion of the corn belt, it thrives especially well in
the cotton-growing regions.”
“Soy beans have been grown for forage in this country
for many years, and their adaptability to a wide range of
climatic and soil conditions has been fully demonstrated. In
recent years the crop has been grown to an increasing extent
for its seed in eastern North Carolina. A large production
of the beans in this section in 1915, together with the
occurrence of a cottonseed shortage, led to the experimental
pressing of a considerable quantity of beans by local oil
mills. These experiments were entirely satisfactory, and the
mills participating in them are now taking an active part in
the development of this new industry with American-grown
beans. Oil mills on the Pacific coast have been operating
for several years with soy beans imported from Manchuria
[since about 1911] and have found a ready sale in this region
for the oil, cake, and other products.”
“In large bean-growing districts special harvesters for
gathering the seed in the field are used quite successfully.
The cost of production varies from $7.50 to $12 per acre,
depending on the methods employed in growing and
handling the crop... The average yield in eastern North
Carolina is about 25 bushels, although many fields produce
35 bushels or more to the acre.” Address: Washington, DC.
1225. Morse, W.J. 1917. Re: Are any cotton oil mills in
North Carolina crushing soy beans? Letter to Prof. C.B.
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Williams, Experiment Station, Raleigh, N.C., Jan. 11. 1 p.
Typed, without signature.
• Summary: “Dear Prof. Williams: We are interested to know
if any of the Cotton Oil Mills in North Carolina are crushing
any soy beans for oil and meal at the present time. I have
written the Elizabeth City and Winterville people, but have
received no answer. We have received numerous inquiries
regarding the meal. During my visit to North Carolina in
October I received information that the Elizabeth City Mill
had already purchased 20,000 bushels for crushing and
intended to obtain at least 100,00 bushels. The high price of
the Mammoth Yellow at the present time, I fear, will have
rather a bad effect on the crushing of soy beans for oil.
“I understand that a very considerable quantity of seed is
being forwarded to some of the Southern states for planting
large areas in order to produce seed for the manufacture of
oil and meal this coming season.
“I received your publications, ‘Soy Bean Growing in
North Carolina’ and ‘Soy Bean Products and Their Uses.’ I
am very glad, indeed, that you have issued these circulars,
for I tend they will tend to increase interest in the soy bean
not only in North Carolina but in many of the other states.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1226. Morse, W.J. 1917. Re: Lantern slide, soy sauce, and
bean cheese [fermented tofu]. Letter to Prof. C.B. Williams,
Experiment Station, Raleigh, N.C., Jan. 13. 1 p. Typed,
without signature.
• Summary: “Dear Prof. Williams: We have beep preparing
during the past two months a collection of lantern slides
illustrating different phases of the culture and uses of the
soy bean. I note in your circular No. 31, ‘Soy Beans,’ that
figure three represents the hogging down of the soy bean. I
have never been able to obtain a good photo of this method
of harvesting the beans. I am wondering if you could supply
me with the negative long enough to obtain a lantern slide.
I endeavored to obtain photos of hogging down soy beans
when visiting Tarboro [North Carolina] the past October, but
failed to obtain any pictures at all.
“No doubt you may think that I have forgotten regarding
the soy sauce which you wished me to obtain for you in our
China Town here. I am sending you to-day a small jug of this
sauce by express. I shall send a statement regarding the cost
of this in another letter.
“It may interest you too know that recently we obtained

from Mr. Frank Meyer who is in China at the present time a
sample of ‘Old Bean Cheese.’ This bean cheese is made from
the soy bean, being ripened with rice straw bacteria [sic,
molds], and also treated with soy sauce. The sample sent was
very small and Dr. Fairchild is sending for a larger quantity.
The cheese we find to be comparable to some of the cured
cheeses as Camembert and Roquefort.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1227. Williams, C.B. 1917. Re: Cotton oil mills in North
Carolina have soy beans. Letter to Prof. W.J. Morse, Bureau
of Plant Industry, Washington, DC, Jan. 13. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Morse: Replying to your inquiry
of Jan. 11, will say that we find that many of the cotton
oil mills in this State have soybeans. We do not find that
they have crushed them up to this time. As you probably
know there has been a tremendous demand for soybeans for
seed purposes, especially from states to the south of us. In
consequence of this unusual demand the price of soybeans
during the early fall advanced rapidly from $1.00 per bushel
to $2.00 per bushel. As long as soybeans sell for $2.00 per
bushel, it is my opinion that it will be more profitable for the
oil mills to sell them for seed purposes rather than to crush
them. What the mills will so with the seed they have not
already disposed of will depend largely upon the price of the
soybeans and soybean products. “Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1228. Williams, C.B. 1917. Re: Lantern slide. Soy sauce
jug. Letter to Prof. W.J. Morse, Bureau of Plant Industry,
Washington, DC, Jan. 13. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Morse: In compliance with your
request of January 13 I take pleasure in sending you herewith
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the photograph which you wish to use in making lantern
slides. This photograph need not be returned.
“We will be very glad to receive the jug of soybean
sauce which you obtained for use from China Town. If at
any time you have samples of any other products made from
soybeans or soybean oil or meal and you can spare us a small
sample we would appreciate very much receiving them.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1229. Morse, W.J. 1917. Re: Expecting samples of soy
bean products from Japan. Letter to Prof. C.B. Williams,
Experiment Station, Raleigh, N.C., Jan. 17. 1 p. Typed,
without signature.
• Summary: “Dear Prof. Williams: I have your letter of Jan.
15, also the photograph mentioned in my letter of January 13
to you. I appreciate very much your kindness is sending this
view.
“Concerning samples or other products made from the
soy beans will say that it is very likely that in the near future
we shall have some products direct from Japan. Last fall I
took up the matter with Dr. Fairchild of the Office of Foreign
Seed and Plant Introduction and he wrote to Miss Scidmore,
Tokio, Japan, advising that he wished to obtain all products
made from the soy bean. I shall be glad, indeed, to spare you
any of the products that we can.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1230. Morse, W.J. 1917. Re: Part relating to soy beans and
cowpeas in the accompanying letter from Hon. Martin A.
Morrison. Letter (memorandum) to Mr. Connor [USDA],
Jan. 25. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Connor: With regard to the request
of Hon. M.A. Morrison relative to the planting of cowpeas
and say beans in the middle of orchards will say that this is

quite frequently done. I have found among orchardists that
they use either of these crops in production of seed; that is,
grow a crop in rows in the middles of young orchards. For
the section referred to I would suggest that the Haberlandt
variety of the soy bean and the Groit variety of the cowpea
be used.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1231. Williams, C.B. 1917. Re: Received jug of soy sauce.
Letter to Prof. W.J. Morse, Bureau of Plant Industry,
Washington, DC, Jan. 29. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Morse: We have received the jug of
sauce which you sent us on January 19. Enclosed herewith
we are sending you sixty cents in currency in payment for
the same. We appreciate very much your securing this for
us. Maybe later on we will call on you to send us a jug of
something else as we are in a ‘dry’ State.
“Yours very truly,...”
Note: Below his signature, Williams has written by
hand: “P.S. Kindly receipt the enclosed bill and return.
CBW.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1232. Wilson, J.K. 1917. Physiological studies of Bacillus
radicicola of soybean (Soja max Piper) and of factors
influencing nodule production. New York (Cornell)
Agricultural Experiment Station, Bulletin No. 386. p. 367413. Jan. Based on his 1914 PhD thesis, Cornell Univ. [25
ref]
• Summary: This article begins with a detailed review
of the literature. It concludes: “The causal organism
of nodule production on soybean (Soja max Piper) is
Bacillus radicicola.” Various mineral compounds were
added to Volusia to test their effect on nodule production.
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For example, 17 of chlorides tested stimulated nodule
production, but 3 were toxic and ammonium chloride, in
the amount used, appreciably reduced nodule formation. A
number of sulfates depressed nodule formation. Phosphates
in soil cultured increased nodule production, but not as
much as chlorides. Ammonia-containing or -producing
compounds in most cases either reduced or entirely inhibited
nodule production. Calcium compounds generally stimulated
nodule production however calcium sulfate and calcium
nitrate reduced the number of nodules formed. “Nitrates
and sulfates applied to soil in quantities sufficient to inhibit
nodule formation did not destroy Bacillus radicicola nor
reduce its ability to produce nodules when brought under
favorable conditions.”
As the moisture was increased from 25% of the dry
soil to 75%, the nodule formation was correspondingly
increased. In distilled water cultured, nodules were only
rarely produced. The time required for the legume organism
to penetrate the tissue of the host plant is about 5 hours.
1233. Meyer, Frank N. 1917. Re: Loneliness, hardships, and
the paralyzing effects of the European War. In: Letters of
Frank N. Meyer. 4 vols. 1902-1918. Compiled by Bureau of
Plant Introduction, USDA. 2444 p. See p. 2267-68. Letter
of 3 Feb. 1917 from Peking, China, to David Fairchild of
USDA.
• Summary: “My own health also is not as good as I wished
it to be. The lonelyness [sic] of life; the great amount of work
I have to do, which I can never finish; the paralysing effects
of this never-ending horrible war; and so many another thing,
these often rob me of my sleep an make me feel like being a
ship adrift.
“Of course, there must be millions of people on this poor
world of ours who feel similarly and on a sensitive person all
of this reflects again and again. This new step of Germany
as regards ruthless undersea warfare is filling us here with
serious apprehensions. Had civilization reached her highest
point on Aug. 3, 1914? Let us hope not.
“I often read in a lonesome hour Walt Whitman’s poems;
in ‘Drum Taps’ one lives thru [sic] war’s terrible moods. See
how touching is his ‘Come up from the fields, Father.’
“Surely, those who believe in an Almighty, All-good,
All-wise Creator must feel themselves strongly shaken up
inwardly by events as take place now hourly.
He continues in a letter of 10 Feb. 1917 (p. 2281 from
Peking): “The loneliness and hardships of life here are
beginning to be more and more distasteful to me and the time
is approaching that I’ll have to leave further exploration of
China in the hands of younger men.”
Still more is found in a letter of 16 April 1917 (p. 2296
from Tchang, Hupeh): “In the inns the vermins exceedingly
plentyful [sic] and bloodthirsty and ordinary travellers have
to take sleep three abreast in one bedstead or on one broad
bench and the stinkingly dirty bedcovers are kept in use until

they fall to pieces. No wonder that 80% of the population
suffers from all sorts of skin diseases, being inoculated by
lice, fleas and bedbugs. I slept most times with my hunting
boots on, for the vermin bites one especially at one’s feet and
legs, having learned no doubt that they are less easily caught
there. I think it actually is dangerous to sleep in some of
these ‘holes’ we staid in, but what else can one do. There are
most times not clean open places around Chinese towns and
villages to put up tents and the insatiable inquisitiveness of
the natives would necessitate some washmen around all the
time.”
In a letter written one month later (22 May 1917, from
Hankow; p. 2307-10) he adds that he in Ichang “tried to
write for a few nights and days in succession, so as to finish
all of this troublesome correspondence, Nature stepped in
and I got an attack of nervous prostration and could not
sleep, rest or eat any more. Dr. A. Graham, of the Church of
Scotland Mission, who was called in, considered the case as
serious and I had to abstain from reading and writing and to
walk as much as I could stand. Well, then I slowly improved,
but writing tires me very much. Dr. Graham said that this
thing was brought upon me by overwork, loneliness and
worries and should I get a few more of such attacks I would
have to give up this work! So here we are! The change from
‘roughing it’ to sedentary work seems harder and harder to
overbridge as a person gets older. If one could only get a
bath from time to time while travelling in the interior, and if
one only could have a congenial fellow white man with one,
it would not be so hard on one.”
“I have spoken with many doctors and other residents
here in Hankow, Shasi, Changsha and Ichang, and all say
that the Yangtze River climate is mentally depressing and
often people have to move away to more bracing localities.
Climate influences one more at times than one thinks!”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
1234. Morse, W.J. 1917. Re: Enclosing photographs of two
soy bean harvesters. Letter to Dr. R.Y. Winters, Experiment
Station, Raleigh, N.C., Feb. 3. 1 p. Typed, without signature.
• Summary: “Dear Dr. Winters: I am enclosing three glossy
prints, two of which are the Pritchard soy bean harvester
and one of the Keystone harvester. As I recall, you desired
photographs of these machines at work in soy bean fields.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
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1235. Williams, C.B. 1917. Re: Tests of soybeans with high
oil content. Letter to Prof. W.J. Morse, Bureau of Plant
Industry, Washington, DC, Feb. 3. 2 p. Typed, with signature
on letterhead.
• Summary: “Dear Prof. Morse: In connection with your
letter of January 4 we are wondering if the high oil strains
mentioned are represented in the lot of fifty tested on our
plats during the past season.
“If this be true we have data on these in regard to yield
and it would probably only be necessary to test those which
have given a good yield at this point. The strains which have
yielded best with us are:
“37250–30.00 bushels per acre.
“37272–29.05 bushels per acre.
“37301–26.98 bushels per acre.
“37048–25.40 bushels per acre.
“38215–24.90 bushels per acre.
“37399–23.35 bushels per acre.
“37295–22.31 bushels per acre.
“37054–21.79 bushels per acre.
“37077–20.75 bushels per acre.
“37243–20.24 bushels per acre.
“38458–20.75 bushels per acre.
“Strains which yield lower than these could probably
not come in competition with Mammoth Yellow even though
their oil content were high. It is possible however that high
oil content strains, which yield low, could be crossed with
Mammoth or other high yielding strains with profit. We are
interested in the matter of increased oil content and shall be
glad to make such tests as may help in the discovery of high
oil strains for this section.
“In connection the soybean and cowpea work conducted
in cooperation with your office, we are wondering if it could
be changed somewhat without materially injuring the test.
In making these tests we have found it difficult to find a
sufficient area of uniform soil on which to make the test. The
results have not been as consistent as we would like. On this
account we would suggest that two varieties of soybeans and
two of cowpeas be used in the culture test instead of three. In
the case of soybeans Manchu and Tokyo could be retained.
This would give one late and one early variety in the test. Of
the cowpeas Whippoorwill and New Era could be retained.
“In our tests it has been practically impossible to
cultivate the eighteen inch rows and they are usually taken
by grass and weeds. Tests in two foot rows would be more
practical for our conditions. We understand that these tests
are being correlated with your tests at Washington and hope
the changes suggested will not interfere with the test under
your conditions.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1236. Weekly News Letter (USDA). 1917. Soy bean useful
crop. May be utilized in greater number of ways than almost
any other agricultural product. 4(27):3. Feb. 7. [1 ref]
• Summary: “The soy bean... may be utilized in a greater
number and a greater variety of ways than almost any other
agricultural product...
“In Japan the soybean forms one of the most important
articles of food in use. It is one of the principal ingredients
in the manufacture of shoyu (soy sauce), miso (bean cheese),
tofu (bean curd), and natto (steamed beans). The beans are
eaten also as a vegetable and in soups; sometimes they are
picked green, boiled, and served cold with soy sauce, and
sometimes as a salad. A ‘vegetable milk’ is also produced
from the soy bean, forming the basis for the manufacture
of the different kinds of vegetable cheese. This milk is used
fresh, and a form of condensed milk is manufactured from
it.”
In several European countries and to some extent in
America, soy-bean “flour enters largely as a constituent in
many of the so-called diabetic breads, biscuits, and crackers
manufactured as food specialties.
“Soy-bean milk... has been produced in small quantities
in the United States, and recently a factory has been
equipped to make this product.” In Europe and America
soybeans are roasted to make “an excellent substitute for
coffee. In Asia the dried beans, especially the green-seeded
varieties, are soaked in salt water and then roasted, this
product being eaten after the manner of roasted peanuts.”
Soy-bean meal (for use as a stock feed) and soy-bean oil
are also discussed. “In addition to its availability as a food,
soy-bean oil has found important uses in the markets of the
world for making paints, varnishes, soaps, rubber substitutes,
linoleum, waterproof goods, and lubricants. It is also used
in the Orient for lighting and in the manufacture of printing
ink.”
Reprinted in Jersey Bulletin and Dairy World 36:323.
Feb. 28; Ohio Farmer 139:377. March 10; and Journal of
Home Economics 9:183-4. April. Address: Washington, DC.
1237. Winters, R.Y. 1917. Re: Thanks for prints of soybean
harvester. Letter to Prof. W.J. Morse, Bureau of Plant
Industry, Washington, DC, Feb. 9. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Please accept our thanks for
the prints of the soybean harvester which reached us in good
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condition. We are very glad to have these prints for our files.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Plant Breeding Agronomist, North Carolina
Experiment Station, conducted jointly by the North Carolina
Dep. of Agriculture and Agricultural and Mechanical
College, West Raleigh [North Carolina].
1238. Morse, W.J. 1917. Re: Your suggestions for soybean
trials. Letter to Prof. C.B. Williams, Experiment Station,
Raleigh, N.C., Feb. 13. 1 p. Typed, without signature.
• Summary: “Dear Prof. Williams: I have your letter of
February 3 with regard to the variety test mentioned in my
letter of January 4. Of the varieties sent you during the past
two years only a very few are included in this new lot to be
sent you this season. In selecting out the 40 varieties we have
used the oil and protein analyses as well as the seed yield
and promise of the variety in our test at Arlington [Farm,
Virginia] during the past three seasons.
“In connection with the soybean and cowpea work being
conducted in cooperation with your office I do not think the
changes mentioned in your letter would materially injure the
test. These changes are the use of two varieties of soy beans
and two of cowpeas in the method of culture test instead of
three varieties.
“I think that in the method of culture tests the 24-inch
rows can be used instead of the 18-inch rows. In our work at
Arlington we use the single-horse, adjustable cultivator and
find no difficulty in cultivating the 18-inch rows. Perhaps it
would be best if you are to use the 2-foot rows that we also
use them in our test at Arlington.
“Very truly yours...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
1239. Oakley, R.A. 1917. Re: Mr. Fritz Knoor. Letter to
W.J. Morse, [USDA], Feb. 15. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Referring to the attached
letter from Mr. Fritz Knoor, I would be greatly obliged if you
will assist him as far as is possible in testing soy beans and

cowpeas. Any seed that you can send I am sure will be well
cared for. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1240. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated
lecture on leguminous forage crops for the South. USDA
Syllabus No. 24. 16 p. Feb. 15. See p. 2-7, 9, 15. [9 ref]
• Summary: This syllabus is illustrated with 45 lantern
slides. The numbers in the margins of the pages refer to
the lantern slides as listed in the Appendix. Contents:
Introduction. Distinguishing characteristics of legumes of
leguminous plants. Function of root nodules and nodule
bacteria. Inoculation: Soil-transfer method, soil-coating
method, liquid-culture method. The relation of legumes
to cropping systems. Commendable cropping systems.
Utilization of leguminous crops. Legumes as green manures
(incl. cover crops and catch crops. “Cowpeas and soy beans
are perhaps the best legumes for catch crops in the South.”).
Principal leguminous crops for the south: Cowpeas, soy
beans, lespedeza, alfalfa, melilotus, red clover, alsike clover,
vetches, crimson clover, bur clover, peanuts, Florida beggar
weed, and velvet beans.
The section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 9) is a good, basic
2/3-page introduction to the crop. It begins: “The soy bean
is a comparatively new crop in this country, but one which
has fast gained favor in the North and South alike. The soy
bean withstands dry weather well and makes a hay similar
in quality to that of cowpeas and nearly equal in feeding
value to alfalfa. It grows erect and holds its leaves well, but
has a somewhat fibrous stem. Soy beans produce heavier
seed yields than cowpeas and the seeds are richer in feeding
value. There are many different varieties, which vary in time
of ripening from 90 days from sowing to the entire growing
season. The Mammoth Yellow is the most commonly grown
late variety for hay, but ripens its seed only south of the
Potomac and Ohio rivers. The Ito San is one of the best
of early varieties, while the Haberlandt, Wilson, Tokyo,
Medium Yellow, and Barchet are popular in certain sections.”
The last two paragraphs describe how to sow soy beans,
and to cut and cure them for hay. “It is not well to plant soy
beans near to woods, as rabbits are very fond of the plant.”
This Syllabus also discusses alfalfa and peanuts.
The Appendix (p. 15-16) states that soy beans are
illustrated in the following lantern slides: “3. Nodules on
soy-bean roots.” “5. Field of soy beans–plants which can
get nitrogen directly from the air.” “7. Soy beans, showing
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effect of inoculation.” “17. Cutting soy beans and following
with wheat drill.” “31. Soy beans are well adapted to
cultivation. 32. Soy beans for seed, Peking variety.” Address:
1. Agrostologist in Charge of Forage-Crop Investigations,
Bureau of Plant Industry, USDA; 2. Specialist in Agricultural
Education, States Relation Service, USDA.
1241. Morse, W.J. 1917. Re: Soybean varieties from
Manchuria are available for testing. Letter to W.L. Burlison,
Experiment Station, Urbana, Illinois, Feb. 16. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Burlison: During the past two or
three years we have tested a number of selected Manchurian
varieties of soy beans in the Central and Northern States.
I note in going over our list that as yet we have not tested
these varieties out at your station.
“These varieties were selected from out of over 300
introductions which we received about four years ago from
central and northern Manchuria. We would be glad to know
if you are interested in testing out at your station about thirty
of these varieties. If so, will you kindly let me know in the
near future.
“I might add that our supply of seed of these varieties is
rather limited and we perhaps could not spare seed for more
than for rods of each variety.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1242. Williams, C.B. 1917. Re: Soybeans grown for market.
Letter to Prof. W.J. Morse, Bureau of Plant Industry,
Washington, DC, Feb. 21. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Morse:... I am sure that many of the
oil mills that purchased soybeans in the fall are disposing
of them to millers further south to distribute among their
patrons... I would estimate that not more than one-third of
the soybeans grown for market purposes are now in the
hands of growers and cotton oil mills.”
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment

Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1243. Johnson, Maxwell O.; Thompson, Alice R.; Sahr,
C.A. 1917. Comparative value of legumes as green manure.
Hawaii Agricultural Experiment Station, Press Bulletin No.
52. 14 p. Feb. 24.
• Summary: In experiments conducted by the Chemical
Department of this experiment station, 32 varieties of
legumes were grown on two different types of soils: (1)
dark brown Honolulu clay, and (2) an acid red clay from
the Kunia district of the Island of Oahu. Three crops were
grown of each legume variety, using 4 pots for each trial of
each variety. At maturity, the plants were removed, weighed,
and analyzed for nitrogen. Analyses of the soil for nitrogen
were made before planting and after removing the crop. The
nitrogen content was determined from the yield of freshly
cut stems and leaves. Table I shows the approximate content
of legume varieties (calculated on the basis of a ton of fresh
cut stems and leaves). The following values (in pounds) are
given for two varieties of soybeans: Otootan and Barchet.
Nitrogen in total plant: 20.0 / 21.2. Nitrogen in stems and
leaves: 15.7 / 15.6. Nitrogen in roots: 4.3 / 5.6. These figures
show that a great deal of the nitrogen in the leguminous
plants was obtained from the air and fixed by the root
nodules.
Table II shows the comparative nitrogen adding values
of various legumes grown as green manure. The following
values are given for the same two varieties of soybeans:
Otootan and Barchet. Estimated tonnage of fresh-cut stems
and leaves per acre: 11 / 8. Approximate nitrogen content of
total plant per ton of fresh-cut stems and leaves (lbs): 20.0
/ 21.2. Estimated nitrogen added to soil per acre by average
crop turned under (lbs): 250 / 170. Estimated time necessary
to mature crop for green manure (months): 4 / 4. Address: 1.
Chemist; 2. Asst. Chemist; 3. Asst. Agronomist.
1244. Williams, C.B. 1917. Re: Acres of soybeans grown
in North Carolina. Letter to Prof. W.J. Morse, Bureau of
Plant Industry, Washington, DC, Feb. 21. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Morse: Replying to your inquiry of
recent date, will say that I would estimate the increase in the
number of acres devoted to the soybean in this State during
the past year was at least 100,000. The average yield was
probably eighteen bushels. All of these beans were not used
for the production of seed. In fact, we would not estimate
that more than 20% were, the other 80% being used for
grazing and hay producing purposes. This is about as definite
information as I can give you at this time.
“Yours very truly,...
“P.S. Mr. L.W. Estabrook, Chief, Bureau of Crop
Estimates promises to have estimates made on soybeans as
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for other crops, during the coming year.”
Note: This is the earliest letter seen indicating that C.B.
Williams is now using a typist. In the lower left is written:
“CBW:A” meaning that he dictated the letter.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
1245. Burlison, W.L. 1917. Re: Soybean varieties at Illinois
station. Letter to W.J. Morse, Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC, Feb. 27. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Sir: I do not believe it would be possible
for us to use as many varieties of soy beans as you suggested
in your letter. We are making up our new schedule of variety
trials of soy beans and will report to you in the near future
how many we can possibly use.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
1246. Jersey Bulletin and Dairy World. 1917. Soy bean a
useful crop: May be utilized in a greater number of ways
than almost any other agricultural product. 36:323. Feb. 28.
[1 ref]
• Summary: Reprinted from the USDA Weekly News Letter
4:3 (7 Feb. 1917). Also reprinted in Ohio Farmer, 139:377.
March 10; and Journal of Home Economics, 9:183-4. April.
Address: Washington, DC.
1247. Osborne, Thomas B.; Mendel, Lafayette B. 1917. The
relative value of certain proteins and protein concentrates
as supplements to corn gluten. J. of Biological Chemistry
29(1):69-92. Feb. [10 ref]
• Summary: “It has become more and more evident for some
time that the question of the protein requirement, particularly
in the case of farm animals, is in need of critical review if
not of thorough revision. Practical experience has long since
demonstrated that certain of the vegetable proteins, such as
those of the maize kernel, fail to promote growth effectively

unless they are supplemented by added nutrients... It has
become clearer that such inadequate but perhaps cheap
proteins can be supplemented advantageously by one which
supplies the needed factors, i.e., amino-acids.”
“The principle that the quality of the protein should
be considered in order to make sure that the ration is not
deficient in any of the essential amino-acids is beginning to
find expression in the most recent books on the feeding of
farm animals...” The authors conducted growth experiments
on rats. One of the protein sources was Soy Bean Flour
from the Cereo Company, Tappan, New York. “Nitrogen
content = 8.05 per cent (N x 5.88 = 47.3 per cent protein).”
Lactalbumin was found to be by far the most efficient
supplement to corn gluten of any tested. Soy bean flour was
found to be equally effective if it replaced one-third of the
corn gluten.
“These statistics demonstrate the pronounced efficiency
of the proteins of both the cottonseed and the soy bean
as supplements to corn gluten.” The “law of minimum”
for amino acids is “seen to determine, to a large extent at
least, the relative value of different proteins and protein
concentrates when used to supplement corn gluten.”
Note: This is the earliest document seen (May 2007)
that mentions “essential amino-acids.” Address: Connecticut
Agric. Exp. Station and Yale Univ.
1248. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated
lecture on leguminous forage crops for the North. USDA
Syllabus No. 25. 18 p. Feb. See p. 2, 4, 6, 8, 11-12. [6 ref]
• Summary: Contents: Introduction. Distinguishing
characteristics of legumes of leguminous plants. Function of
root nodules and nodule bacteria. Inoculation: Soil-transfer
method, soil-coating method, liquid-culture method. The
relation of legumes to cropping systems. Commendable
cropping systems: Corn, oats, wheat, “grass” rotation.
Utilization of leguminous crops. Principal leguminous crops
for the north: Red clover, alsike clover, soy beans, cowpeas,
alfalfa, melilotus, vetches, crimson clover, field peas.
This syllabus is illustrated with 45 lantern slides. The
numbers in the margins of the pages refer to the lantern
slides as listed in the Appendix.
The section titled “Legumes as green manures” (p. 8)
states: “A crop that is sown following the main crop of a
season is called a catch crop... Soy beans are perhaps the
best legume catch crop for this section.” “A crop sown to
occupy the ground during the interval between the growing
of regular crops is called a cover crop.” Winter cover crops
offer three benefits; in addition, leguminous cover crops add
nitrogen to the soil. Soy beans are good for use as a green
manure in crop rotations.
In the section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 11-12, illustrated
with slides 31-34) is a good, basic 1¼-page introduction
to the crop. The first part is identical to USDA Syllabus
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No. 24, “Illustrated lecture on leguminous forage crops
for the South,” by the same authors. “The Ito San is one of
the best of early varieties, while the Haberlandt, Wilson,
Tokyo, Medium Yellow, and Barchet are popular in certain
sections.” The last part gives more details on how to sow
soy beans, and to cut and cure them for hay. “It is not well to
plant soy beans near to woods, as rabbits are very fond of the
plant.” Address: 1. Agrostologist in Charge of Forage-Crop
Investigations, Bureau of Plant Industry, USDA; 2. Specialist
in Agricultural Education, States Relation Service, USDA.
1249. Schmitz, Nickolas. 1917. Soybeans. Maryland
Agricultural Experiment Station, Bulletin No. 201. p. 131-58.
Feb. [4 ref]
• Summary: Contents: Introduction. Uses of soybeans:
For hay, as a concentrate for dairy cows, as a concentrate
for hogs, for hog pasture, for silage or soiling, for soil
improvement. Possibilities of soybeans in Maryland: For
hay. For hog pasture. For replacing wheat or corn as a ready
money crop. For supplying home-grown protein. Variety
tests. Conditions under which the tests were made: Soil,
rotation, manner of planting, harvesting and threshing.
Explanation of tables IV and V. Description of varieties:
Virginia, Ebony, Cloud, Haberlandt, Peking, Meyer, Edna,
Wilson, Ito San, Mammoth Yellow, “1822,” “1825,” and
3691” (all unnamed). Culture of the crop: Climate, soil
requirements (Eastern Shore, Southern Maryland, Western
Maryland), inoculation, soil inoculation vs. artificial culture
inoculation (Methods of using the soil, using the glue
method, using the artificial culture), preparing the seedbed,
time of planting, depth of planting, rate of planting, methods
of planting (for hay, for seed), implements used for planting,
cultivation, fertilizers, harvesting (for hay, for seed), methods
of harvesting, thrashing, care of soybean seed.
“Methods of harvesting: When soybeans are cut for seed
before the leaves have fallen they may be cut with a mower
and handled the same as when cured for hay. They may also
be cut with the pea bunching attachment on the cutter bar
and dumped into piles or they may be cut with the self-rake
reaper. In either case the piles must be watched and turned
frequently until dry. The piles may also be set up in small
shocks and allowed to dry. The best method, however, is to
grow upright varieties and harvest with the wheat binder, the
same as wheat.”
Tables give analyses of soybeans for oil content,
comparison of the soybean seed with some other
concentrates commonly fed over the state, and with hay of
the legumes commonly grown over the state. Photos show:
A soybean plant (p. 132). (2) Portion of soybean hay field
(p. 138). (3) Rows of soybeans in a field; the variety name is
marked on a stick at the end of each row (p. 146). (4) Roots
of an inoculated soy bean plant with many nodules (p. 150).
(5) Nine-cup wheat drill equipped with a market to seed
soybeans in rows 28 inches or 35 inches apart (p. 154, 156).

Concerning the variety Edna (p. 144): “This is another
black-seeded variety, upright in growth, free-branching, with
not tendency to twine. It is very leafy and the leaves are
retained until it is well matured. It is therefore an excellent
variety when a maximum yield of mature seed and at the
same time a fairly good hay is desired on the same crop. In
tests over the state under different soil conditions this variety
has not yielded as well on poor soil as many other varieties.
It also seems less drought-resistant than other varieties, but
on fairly fertile soil good results may be expected. It is ready
for hay in 98 days, giving a maximum yield in 119 days and
maturing seed in 135 days.” Address: Agronomy, College
Park, Maryland.
1250. Christie, G.I. 1917. Legume crops soil essential:
frequent planting maintains nitrogen supply and prevents
diminishing yield, say Purdue University expert. Soy bean
found profitable. Indianapolis Star (Indiana). March 3. p. 15.
• Summary: “Soy bean profitable: Soy beans are proving
a desirable and profitable legume crop. Prof. Wiancko of
the soils and crops department of Purdue says that soy
beans can he satisfactorily used either as a hay crop or as a
seed crop. The beneficial effect upon the soil, while not as
pronounced as that of a good clover crop, is nevertheless
quite considerable. Soy beans not only enrich the soil in
nitrogen, but they also improve its physical condition for the
succeeding crop. In experiments continued for a number of
years at Purdue it was found that the roots and stubble of soy
beans contain about ten pounds of nitrogen for each ton of
soy bean hay produced, and two or three tons per acre is not
an uncommon yield on good corn land.
“When the crop is harvested for seed the straw should be
returned to the land and this will add twenty-three pounds of
nitrogen per ton or about half as much as clover. Farmers are
too often putting the land back to corn when clover fails. The
soy bean offers a means of getting the legume effect to the
rotation, and as a crop it may be even more profitable than
clover.
“Suggestion for Results: Prof. Wiancko also suggests
that when soy beans are used simply as a soil improvement
crop to be plowed under, bushel of seed to the acre drilled
solid with a wheat drill will give good results. For seed
production it is usually bettor to plant in drills for cultivation,
using about half a bushel of seed to the acre. Either the
corn planter or the wheat drill with the holes not needed
stopped up can be used for this purpose. We have found the
corn planter set at 3 feet, using one of the smaller plates
(according to the size of seed), putting the chain on the
large sprocket and regulating the rate of dropping to be a
satisfactory means of planting soy beans. The grain drill
can be used just as satisfactorily, using the oats feed and
regulating to drill the beans about two inches apart in the
row.
“Wherever the soy bean is grown for the first time the
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soil should be inoculated with the proper nitrogen-gathering
bacteria. This can be done easily by mixing two or three
quarts of soil from an old soy bean field with a bushel of
seed just before planting. Enough of this soil will adhere to
each seed to inoculate the young plant as soon as it starts.
Farmers and seed dealers selling soy beans in this state win
furnish inoculating soil with the seed if requested.
“For northern Indiana the Ito San, Early Brown, and
similar early-maturing varieties are best. For central and
southern Indiana Hollybrook, Sable, Mikado and related
varieties are to be recommended.” Address: Superintendent
of Agricultural Extension, Purdue Univ.
1251. Morse, W.J. 1917. Re: Soybean varieties obtained by
Cromer / Indiana directly from Japan. Letter to Prof. C.O.
Cromer, Associate in Crops, Purdue University, Lafayette,
Indiana, March 6. 1 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “Dear Prof. Cromer: In looking over my notes
taken on the soy bean variety tests at your station the past
season I find reference to a number of new varieties which
were obtained by you directly from Japan. I should like
to obtain, if possible, an ounce or two of seed of each of
these different varieties, if you find it convenient to spare
this amount of seed. I wish to test them out in comparison
with some of our introductions from Japan and Korea in our
variety tests at Arlington Farm [Virginia].
“I should also like to obtain a one or two ounce sample
of the Chestnut, Mongol, Black Champion, and Sable
varieties.
“Inclosed is a franked tag which may be used in sending
this seed and which requires no postage.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#6.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1252. Ohio Farmer. 1917. Soybeans for human food.
139(10):377. March 10.
• Summary: Reprinted from the USDA Weekly News Letter
4(27):3 (7 Feb. 1917). Address: Cleveland, Ohio.
1253. Piper, C.V. 1917. Re: Address meeting at Wilmington,
North Carolina. Letter (memorandum) to W.J. Morse,
[USDA], March 19. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: I expect you to attend the
meeting at Wilmington, North Carolina, March 28 and 29,
and address the conference there on the subject of soy beans.

It will probably be necessary for you to be there but one day
but which day cannot be ascertained until I get a copy of the
program. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1254. Washington Post. 1917. Home crops patriotic:
Government asks city dwellers to farm vacant lots. Must
have food for allies... Raising of soy beans and cow peas
advised. March 25. p. 7.
• Summary: Carl Vrooman, Assistant Secretary of
Agriculture, appeals to farmers and gardeners during war
time [World War I, 1914-1918]. He urges farmers to raise
more wheat and more than wheat–to diversify their crops.
“He also declared the acreage of soy beans and cow peas
should be increased to augment the resources for protein,
which in time of emergency could take the place of meat for
human consumption.”
America must back its farmers. “In view of the apparent
world-wide wheat shortage and present and prospective high
prices,... In case of war few things would be more important
than that the United States should have on hand a large
surplus of wheat with which to feed its allies.”
“Patriotism in home gardens: It is the patriotic duty
of every city boy, girl and woman who can, to transform
his or her yard, or some nearby vacant lot, into a garden...
Moreover, the average small farmer and his family owe it to
their country, as well as to themselves, to raise at least 100
chickens, to keep one cow or more, at least enough hogs for
home consumption, and perhaps a little bunch of sheep.”
“Organizing garden clubs: Vrooman has taken an active
part in the campaign of the national emergency food garden
commission, which is organizing gardening clubs throughout
the country.”
1255. Piper, C.V. 1917. Re: Publication on the soy bean by
H.D. Wilson. Letter (memorandum) to W.J. Morse, [USDA],
March 27. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Is there a publication of
any kind on the soy bean by H.D. Wilson, Secretary of
Agriculture, Louisiana? Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
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[Bureau of Plant Industry, USDA, Washington, DC].
1256. Boston Daily Globe. 1917. Soy bean, cow pea and
peanut as food: Likely to be so utilized, says Houston. March
28. p. 5.
• Summary: Washington [DC]–Secretary of Agriculture
David F. Houston appealed to America’s farmers today
“to join the agricultural preparedness measures., so that
the country may not be handicapped by food shortage in
efforts to meet the international crisis. Elimination of waste,
conservation of surplus and attainment of maximum crop
returns were outlined as steps imperative for strengthening
agricultural resources.”
“Many crops grown usually for soil improvement or
forage, he declared, possess large food value if utilized
properly, and their utilization for human food and oil
production ‘doubtless will be advisable.’ Such crops as
soy beans, cow peas, peanuts, kafir [kaffir] and other grain
sorghums were mentioned specifically in this connection.”
1257. Cromwell, Richard O. 1917. Fusarium-blight, or
wilt disease, of the soybean. J. of Agricultural Research
8(11):421-40. March. Plus 1 unnumbered page with 2 photos
at end. Based on his 1918 PhD thesis, Univ. of Nebraska. [26
ref]
• Summary: One of the earliest studies on a soybean disease,
this gives a full account is given of Fusarium blight caused
by F. tracheiphilum Smith found in North Carolina. The
disease is characterized by a chlorosis and shedding of
leaves, and ultimately the death of the plant ensues. Cultural
and morphological studies show that the organism producing
the disease on the soybeans is identical with the organism
producing the wilt of cowpeas, and inoculation experiments
show that cross inoculations can be made. Infection probably
occurs through the roots, and a coarse sandy soil appears to
favor the development of the fungus.
“North Carolina is probably foremost among these
[Southern] States in the production of soybeans. The yield
in 1909 was 13,313 bushels, and in 1915 was estimated as
approximately 1,000,000 bushels.”
Photos on end plate 95 show: (1) Diseased stem of
soybean plant, interior of healthy (unstained) stem, and
interior of diseased (discolored) stem of soybean plant. (2)
Soybean plants grown out of doors in pots in the same type
of clay soil. The plant on the left is healthy, while that on the
right is diseased and stunted through the naturally infected
soil. Address: Asst. Plant Pathologist, North Carolina Agric.
Exp. Station.
1258. Fain, John R.; Vanatter, P.O. 1917. Soy beans and
cowpeas. Georgia State College of Agriculture, Extension
Circular No. 46. 8 p. March.
• Summary: Contents of the section on soy beans: History.
Description of plant. For food and oil. Seeding in corn.

Hay. Soy beans for silage. A grazing crop for hogs. Soil
requirements. Inoculation. Seeding. Drought resistance.
Varieties. Varieties grown for less than three years: Edward,
Cloud, Jet, Tokio. Difficulty in production (rabbits,
the pods burst upon maturing). Methods of harvesting.
Recommendations.
Table 1, titled “Variety test, soy beans–Average of three
years” (p. 4) lists the following varieties: Virginia, Black,
Mammoth Yellow, Wilson, Pekin, Haberlandt, Brown,
Tarheel, Acme, Hollybrook, Ito San Yellow. For each variety
is given: Yield of seed and of hay. Date harvested for hay,
for grain. Days to mature. The highest seed yield came from
Virginia (21.81 bushels/acre), followed by Black (15.41) and
Mammoth Yellow (14.85). The highest yield of hay cane
from Black (2.03 tons/acre), followed by Mammoth Yellow
(1.92) and Acme (1.80). The earliest variety is Ito San
Yellow (94 days). “Some of the dwarf kinds that have been
tried, mature much earlier but give very poor yields. The
early Dwarf Green was tried out for three years and gave a
yield of slightly over one-half ton of hay per acre, and a yield
of grain correspondingly low. Ordinarily these very early
sorts will not be used” (p. 4).
A table at the end of the article gives a comparative
analysis of the chemical composition of soy bean and
cowpea grain and hay. Address: 1. Prof. of Agronomy; 2.
Instructor in Agronomy. Both: Athens, GA.
1259. Jenkins, E.H.; Street, J.P.; Hubbell, C.D. 1917. Tests
of soy beans, 1916. Connecticut Agricultural Experiment
Station, Bulletin No. 193. 10 p. March.
• Summary: Contents: Soy bean oil: Meal, seed, forage
(yield and composition of 17 soybean varieties). Soy beans
as green manure. Cow peas. Suggestions for growing soy
beans. What uses can be made of soy beans in Connecticut.
Note on the plant food in a corn crop.
“During 1916 a considerable number field tests of soy
beans have been made by farmers in this State. The County
Agents of the Extension Department of the Agricultural
College have placed and superintended these tests... The
purpose of this bulletin is to record the results of the Station’s
tests at Mount Carmel in 1916 and certain other data which
concern the soy bean crop.
“There are four products derived from this crop, one
or more of which give it importance in different sections of
the country. These are the oil, the oil cake or meal, the seed,
and the forage, which is used either for hay, ensilage, soiling
cattle, or as a green manure.”
A table on (p. 5) shows the yield and composition of 17
soybean varieties grown at Mt. Carmel in 1916. The varieties
are: Ito San, Cloud, Swan, Morse, Hollybrook, Wilson,
Ohio 7496, Manchuria, Arlington, O’Kute [Okute], Wing’s
Mongol, Medium Green, Ebony, Kentucky 10, Kentucky 11,
Kentucky 24. The fresh yield of forage averaged 9,839 lb/
acre (maximum fresh yield was 13,590 lb/acre from O’Kute),
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and the water-free yield averaged 2,600 lb/acre (maximum
water-free yield was 3,325 lb/acre from Medium Green).
“The yields in almost all cases are disappointing.” Includes
many smaller tables showing yields and composition of soy
beans. A photo (on the front cover) shows a man standing in
a field of soy beans. Address: 1. Director of the Station and
Treasurer, New Haven, Connecticut; 2. Chemist in Charge;
3. Asst. Plant Breeder.
1260. Morse, W.J. 1917. Soy beans in the cotton belt. USDA
Cooperative Extension Work in Agriculture and Home
Economics, States Relations Service No. A 85. 7 p. S.R.S.
Doct. 43. Ext. S. Originally published in Jan. 1915 under the
same title as a USDA Office of the Secretary Special.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans
for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human
food. Soy-bean oil and cake.
“This circular is intended especially for farmers in the
cotton belt who desire to diversify their farming by partly
replacing cotton as the sole money crop with other profitable
crops.”
“The soy bean, called also soya bean, soja bean, and, in
North Carolina, stock pea, is an erect, rather hairy, summer
legume, resembling somewhat the common field bean, but
usually much taller and not twining...
“Although the soy bean as an article of food has
attracted attention from time to time in the U.S., thus far it
has been used but little. The beans contain only a trace of
starch and are highly recommended as a food for persons
requiring a food of low starch content. The numerous ways
in which the bean can be prepared as human food should
encourage its greater use. The dried beans may be used
like the ordinary field or navy bean in baking or in soups.
When prepared in either of these ways the beans require a
somewhat longer soaking and cooking. The immature bean
when from three-fourths to full grown compares favorably
with the butter or lima bean. Roasted and prepared soy beans
make a substitute for coffee which has been found pleasing
to those fond of cereal beverages. In Asiatic countries the
dried beans are soaked in salt water and then roasted, this
product being eaten after the manner of roasted peanuts.
Soybean meal or flour may be used as a constituent of
biscuits, muffins, and bread, or in any recipe in which corn
meal is used. In the various preparations one-fourth or onethird soy bean flour or meal and the remainder wheat flour
are recommended.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “immature” in
connection with green vegetable soybeans. Address:
Scientific Asst., Forage-Crop Investigations, USDA Bureau
of Plant Industry, Washington, DC.

1261. Prince, Ford S. 1917. The soy bean in New Hampshire.
New Hampshire Agricultural Experiment Station, Bulletin
No. 181. 20 p. March.
• Summary: Contents: Introduction. Description of the
plant. Reasons for growing soy beans. Soils and fertilizers.
Inoculation. Seeding the crop. Soy beans mixed with corn
(“Many farmers have tried to grow soy beans and corn mixed
in the same rows for silage. On account of the difference of
the size and shape of the seeds it is hard to secure a uniform
stand of either one”). Cultivation. Harvesting. Soy bean
yields (as forage). Feeding value of soy beans. Varieties.
Other uses of the soy bean: As a soiling crop, as a seed crop,
as a human food, as a crop for soil improvement.
“The purpose of this bulletin is to describe methods
of growing and harvesting the soy bean, to discuss ways in
which our farmers may use it, and to report some field trials
of varieties, inoculation and fertilization which may have
been made at the Experiment Station during the past few
years.”
Tables I and II show variety characteristics of soy
beans: Kentucky, Wisconsin Early Black, Black Champion,
Guelph, Swan, Manhattan, Medium Yellow (Connecticut),
Hollybrook, Ebony, Haberlandt, Mammoth, Medium Yellow
(B.P.I.), Wilson, Manchu, Black Eyebrow, Ito San.
Table I gives for each variety: Color of seed, color of
seed scar [hilum], weight of 100 seeds, color of pubescence,
color of bloom [flower], character of foliage (ranges from
fine to coarse). Table II gives: Number of days until first
bloom, number of days until first pods, number of days until
fully podded, stage of maturity at cutting–112 days after
planting.
Table III–Effect of inoculation on green weight per
acre: Inoculated–7.192 tons. Uninoculated 4.672 tons. Table
IV–Soy Bean Yields and Analyses, gives the yield and
constituents of sixteen varieties; and Table VII–Digestible
Nutrients in 100 Pounds, compares soybean hay with alfalfa
hay, red clover hay, and timothy hay.
Concerning yields: “The highest green weight per acre
recorded is slightly over 10 tons, with an average for 16
varieties of over 8 tons. The highest yield of dry weight per
acre is slightly over 2.6 tons, with an average of 2.15 tons.
The inoculated plot of soybeans gave 7.192 tons in green
weight to the acre, while the uninoculated plot gave 4.672
tons, thus representing a gain of 2.520 tons per acre due to
inoculation.
Concerning use as a human food (p. 19): “Although the
soy bean has not been in general use as a human food, it is
highly nutritious and is at present on the market in the larger
cities for human consumption on account of the prevailing
high prices and scarcity of field beans. It is not as palatable
at first as the ordinary bean, but there is no doubt that our
people can acquire a taste for it. The bean is prepared by
either stewing or baking. It requires considerably longer to
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cook the soy bean than other beans.”
Photos show: (1) Soy beans uninoculated and inoculated
(front cover). (2) Plant of Medium Yellow soy beans with
leaves removed to show pod formation (p. 3). (3) Roots of
soy bean showing nodules. “A veritable nitrogen factory”
(p. 5). (4) A man standing in a field of Medium Green soy
beans (p. 7). (5) Men standing in a field of uninoculated
and inoculated soy beans (p. 9). (6) Two large heaps of
inoculated and uninoculated soy beans after harvesting. The
inoculated heap is larger (p. 10). (7) A man standing in a field
of corn and soy beans grown together. “Good soy beans can
be produced in corn if conditions are favorable” (p. 11).
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Wisconsin Early Black.
1262. Vinall, H.N. 1917. Foxtail millet: Its culture in the
United States. Farmers’ Bulletin (USDA) No. 793. 28 p.
March. See p. 21-22.
• Summary: “The name millet is applied to a number of
cultivated annual grasses, some of which are used largely
as forage crops and others as cereals... The main groups, as
shown in Table I, are foxtail millet, proso (or broom-corn
millet [broomcorn]), penicillaria (or pearl millet), barnyard
(or Japanese) millet, and ragi (or finger millet).”
Table I gives the common and scientific names of ten
groups of millets. Where there are synonyms, the preferred
name is given first, both in the common and botanical
names: (1) Foxtail millet, Italian millet: Chaetochola italica
(L.) Scribner, Setaria italica Beauv. (2) Proso, broom-corn
millet, hog millet, Russian millet: Panicum miliaceum L.
(3) Barnyard millet, Japanese millet, Sanwa millet, billiondollar grass: Echinochloa frumentacea (Roxb.) Link,
Panicum frumentaceum Roxb. (4) Pearl millet, penicillaria,
cat-tail millet, Egyptian millet: Pennisetum glaucum (L.) R.
Br., Pennisetum typhoideum Rich. (5) Ragi, finger millet,
coracan: Eleusine coracana (L.) Gaertn. (6) Shama millet,
jungle rice: Echinochloa colona (L.) Link. (7) Texas millet,
Colorado grass: Panicum texanum Buckl. (8) Kutki millet:
Panicum psilopodium Trin. (9) Koda millet: Paspalum
scorbiculatum L. (10) Little millet: Panicum milliare
Lamarck.”
The section titled “Growing millets in mixtures with
legumes” (p. 21-22) discusses soy beans. “Millets are
sometimes used in mixtures with cowpeas or soy beans as
a soiling or hay crop for dairy cows. This practice is more
often followed in the Southern States than in those farther
north... care must be used in selecting the varieties of millet
and cowpeas or soy beans, so that the two constituents of the
mixture will arrive at maturity at about the same time.” With
Common millet, use an early variety of soy beans. With the
German millet, use Peking or Wilson soy beans.
“Mixtures of millet and legumes produce a hay of
better quality than the millet alone, so far as feeding value
is concerned, since the legumes add the necessary protein

element to the hay.” Most of the mixtures are broadcast by
hand and covered with a harrow–especially if labor is scarce
and the time for seeding is short. In the more humid districts,
use 12-15 pounds of millet with 45-60 pounds of soy-bean
seed. In the semiarid districts, 8-10 pounds of millet with 4045 pounds of soy-bean seed is better.
Experiments have shown that better yields are obtained
in most cases where the two crops are grown separately–
rather than mixed. After harvesting, they can be fed
alternately or mixed at feeding time, to obtain the same
advantage in feed quality. Address: Agronomist, Office of
Forage-Crop Investigations [USDA].
1263. Whiting, Albert Lemuel. 1917. Soil biology: laboratory
manual. New York, NY: John Wiley & Sons, Inc.; London:
Chapman & Hall, Ltd. ix + 143 p. Illust. (forms). No index.
19 cm. [30+ ref]
• Summary: Soybeans are mentioned on pages 28, 45, 72,
84, 128, and 134.
Page 28: “This experiment is designed to show the
weekly ammonia and nitrate production from organic
materials, such as are used in agricultural practice and under
as nearly similar conditions as possible. Such materials as
clover, sweet clover, soybeans, cowpea, and alfalfa hays,
corn stalks, wheat and oat straw, and farm manures are
applied in both the green and dry condition according to
common usage.”
The section on “Symbiotic nitrogen fixation” states (p.
45): “7. Calculate the gain in nitrogen due to inoculation on
the basis of standard crops of cowpeas and soy beans.
“8. Through what organs do legumes obtain the
atmospheric nitrogen?
“9. What American scientists first noted and carefully
studied nitrogen fixation?”
On page 72 is described an experiment for “Isolation
of urease” using powdered soy bean seeds. The student is
then asked to “Test the soy bean urease preparation on urea
solution.”
In the section on “Cross inoculation of legumes” we
read (p. 84): “There are many wild legumes which should be
tested on the cultivated. Wild vetches, beans, peas, lespedeza,
desmodium (ticks), beggarweed, coffeeweed and many more
and their relation to beans (common), soybeans, and many
others are typical cases which are not yet solved.”
In the section on “Mechanical methods,” the subsection
titled “Sterilization of seeds” states (p. 128): “Large seeds
with tough seed-coats are taken in forceps, dipped in alcohol
(95 per cent) and passed through a low flame. Cowpeas and
soybeans have been successfully treated in this way in this
laboratory.”
In the section on “Pot culture methods,” the subsection
on “Crops” states (p. 134): “Plants differ in their adaptability
to grow under greenhouse conditions and only experience
can make fine distinctions as to the best choice of crop.
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As a rule, annuals are more uniform in their growth than
biennials or perennials; this is especially true of the legumes.
Cowpeas, soybeans, and the cereal crops are well suited to
these methods.”
Note: Albert Lemuel Whiting was born in 1885.
Address: Ph.D., Associate in Soil Biology, Univ. of Illinois,
College of Agriculture and Agric. Exp. Station.
1264. Williams, C.G.; Park, J.B. 1917. Soybeans: Their
culture and use. Ohio Agricultural Experiment Station,
Bulletin No. 312. p. 577-600. March. [3 ref]

• Summary: This bulletin consists of two articles: “Soybean
Culture” by Williams, and “Uses of Soybeans” by Park. The
latter, which contains extensive information on soyfoods,
is an extract of Park’s paper titled “Soybeans as Human
Food. Palatable Dishes Made from a Comparatively New
Legume”; it was printed in Ohio Agricultural Experiment
Station Monthly Bulletin 2(9, whole no. 21):299-303. Sept.
1917.
Contents: I. Soybean culture. Introduction: Production
in Ohio, place. Climate and soil requirements: Climate, soil,
fertilizers, inoculation. Seeding and cultivation: Seed bed,
time of seeding, manner of seeding, depth seeding, rate of
seeding, cultivation. Harvesting: For hay, for silage, for seed

(“The best implements for cutting soybeans for seed are the
mowing machine with side-delivery attachment, the self-rake
reaper and the grain binder.”), threshing. Varieties: For seed
production, for hay. The effect of soybeans in crop rotations.
Tables show: (0) Acreage planted to five legumes
in Ohio. Red and alsike clover: 880,676 acres (No. 1).
Soybeans: 4,921 acres (No. 4). (1) Rate of seeding and yields
of soybeans in Ohio from 1909 to 1916. Best rate–3 pecks/
acre–gave 6-year average yield of 3,540 lb/acre of beans.
(2) Description of 25 varieties: Amherst, Auburn, Cloud,
Ebony, Elton (Chestnut)* (* = The Elton was first sent out
by the U.S. Department of Agriculture under
the name of Chestnut), Habaro, Hollybrook,
Ito San, Ito San 17268, Manchuria, Medium
Green, Mongol, Mikado, Ohio 7491, Ohio
7496, Ohio 9001, Ohio 9016, Ohio 9035,
Ohio 9100, Ohio 9110, Sable, Shingto, Taha,
Wing’s No. 1, Yosho. The five highest yielders
of grain are: Ohio 9016 (29.22 bu/acre, 5 year
average), Ohio 7496, Elton, Ito San 17268,
and Shingto.
(3) Yields of grain and straw of these
25 varieties. (4) Variety tests at the county
experiment farms (yields of 8 varieties). (5)
Soybean hay test (yields of 10 varieties, 19121916). (6) Wheat yields following crops of
corn, soybeans (the highest), potatoes, or oats.
Part II. Uses of soybeans. Introduction.
Use for animal food: Hay, grain, soiling crop.
Special uses and products: Soybean meal,
soybean oil. Use for human food: Soy sauce,
soybean milk, use of the whole beans.
Concerning soymilk and tofu (p. 300): “If
a small amount either of acid or of magnesium
or calcium salts is added to the liquid [soybean
milk], or if it is allowed to stand until sour,
a curd is formed which settles out, leaving a
clear, yellowish, watery liquid. The grayish
white curd can be drained, pressed and eaten
like cottage cheese. When salted and fried it
is palatable, and can be used as a salad. This
bean curd is the tofu which is so extensively eaten in the
Orient. It is made fresh every day, and is as staple an article
of diet of Oriental peoples as bread is of ours. As used by the
Japanese these cakes contain 83 to 88 percent of water, 7 to
11 percent of protein and 4 to 5 percent of fat.”
Concerning use of the whole beans: “When properly
roasted and prepared, the ripe soybean makes a good
substitute for coffee, equal to many of the cereal preparations
on the market” (p. 302).
Photos show: (1) A soybean plant with its leaves
removed to show pods (front cover). (2) A field of soybeans,
with about half the leaves fallen, ready to be cut for seed
(opposite p. 581). (3) Root system of a soybean plant with
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“numerous nodules in which nitrogen-fixing bacteria live”
(p. 583).
Tables show: (7) Percentage composition and
digestibility of soybean meal (pressed, or extracted) and
other foodstuffs [oil meals and feed grains] for comparison.
(8) Quantity and value of imports of soybeans, soybean cake,
and soybean oil into the United States, 1910-1915.
Bar charts show (p. 600): (1) Pounds of digestible
protein in 100 pounds of 14 food materials; soy beans are
highest at 28.3 lb. (2) Pounds of digestible protein and
digestible carbohydrate that one dollar will buy in the form
of the same 14 food materials; in the form of soy beans,
it will buy the most digestible protein (9.43 lbs at 3 cents/
pound) and the 4th most digestible carbohydrate (after corn
meal, rice, and wheat flour). Address: Wooster, Ohio.
1265. Weekly News Letter (USDA). 1917. Soy beans as
food. Cheap and nourishing–Important substitute for other
materials furnishing protein and fat. 4(36):7. April 11.
• Summary: “Soy beans, introduced into the United States
more than a hundred years ago primarily for use as a forage
crop, are in reality one of the most nutritious of the legumes
when used as human food, according to specialists of the
United States Department of Agriculture. These beans have
been used for centuries as a staple article of diet in China
and Japan and are coming to be used more generally in this
country as consumers learn their food value and palatability...
These beans may be grown easily in practically all sections
of the country where corn is grown, and they will give
heavier yields than most other beans.
“Soy beans have been so important for other purposes
that until recently they have attracted little attention for food
purposes in this country... The dried beans may be purchased
now in a number of markets in various parts of the country,
often under the name of togo beans...”
“Dried soy beans have been canned in considerable
quantities during the past season, baked with pork, and are
on sale in this form in numerous markets. Canned green soy
beans, which may be compared with Lima beans, also are on
the market in some sections of the country.”
Note 1. This article was published the same month
(April 1917) that the United States entered World War I.
Note 2. This is the earliest document seen (Aug.
2014) that refers to soy beans as “togo beans.” Address:
Washington, DC.
1266. Vrooman, Carl. 1917. Soy beans. Atlanta Constitution
(Georgia). April 12. p. 8.
• Summary: “Among the simple, nutritious and inexpensive
foods which should be listed on every housekeeper’s
program of home preparedness is the soy or ‘Togo bean.’”
Selling for 15 cents a quart, they are an inexpensive source
of protein. “Next to peanuts, they contain more fat than any
other legumes. They contain more protein than any other

vegetable... Soy beans can be used in almost exactly the
same way as the ordinary navy beans.
Note 1. This is the 2nd earliest English-language
document seen (Aug. 2014) that uses the term “Togo bean”
to refer to the soybean.
Note 2. This is the earliest document seen (April 2015)
concerning soybeans in connection with (but not yet in)
Togo.
“To prepare baked soy beans soak the beans over night
in cold water; in the morning add a pinch of [baking] soda
and boil the beans in the water in which they were soaked.
Pour off the water and use it for making soup. Put the
beans in a baking dish, add two level teaspoonfuls of salt,
cover them with water, cover the dish, and bake six to eight
hours, leaving the dish uncovered during the last hour. It is
unnecessary to flavor them with molasses, as their natural
flavor is delicious.”
“The skins of the soy beans can be removed by boiling
the beans for 10 minutes and allowing them to cool over
night in the same water and then rubbing between the hands.
Most persons prefer the beans without the skins. They have a
more delicious flavor and probably are more easily digested
when this prepared.” Address: Asst. Secretary of Agriculture
[USDA].
1267. Atlanta Constitution (Georgia). 1917. The soy bean’s
many uses. April 22. p. A11.
• Summary: Discusses: Many points of superiority over the
cowpea. Forage crop, pasture, soil renovator, or as ensilage.
Soil requirements. Planting time. As a seed crop. Feeding
value. As human food. New USDA circular.
“As human food the soy bean is still comparatively
unknown in this country. There are many ways, however,
in which it can be utilized. The bean is remarkable for the
small quantity of starch it contains, and this fact makes it
desirable for many persons who are required to avoid starch
[such as diabetics]. The dry beans may be used in baking
or in soup like the ordinary field or navy bean, although
they require somewhat longer soaking and cooking. When
from three-fourths to full grown the [green vegetable] soy
bean compares favorably with the butter or Lima bean. Soy
bean meal, or flour, may also be used in any receipt [recipe]
which calls for corn meal. A combination that has been found
satisfactory is one-fourth or one-third soy bean flour and the
remainder wheat flour.
“A new circular of the United States Department of
agriculture calls attention to these and similar facts and
names a number of the varieties which are best suited for the
various purposes for which this crop is likely to be put.”
1268. Piper, C.V. 1917. Re: Kudzu and soy beans for Texas.
Letter (memorandum) to Mr. W.J. Morse, USDA, April 23. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Professor J.D. Tinsley, who
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was formerly professor in agronomy in the New Mexico
Experiment Station, is endeavoring to find crops suited to the
poor lands of extreme Eastern Texas. I suggested to him that
Kudzu ought to be a very good thing and he is also anxious
to try out soy beans in a small way as he thinks he can take
care of the rabbits. Will you kindly send him both Kudzu
roots and soy beans.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist in Charge [Bureau
of Plant Industry, USDA, Washington, DC].
1269. Peters, A.J. 1917. Re: Mr. Louis P. Haight, Muskegon,
Michigan. Letter (memorandum) to W.J. Morse, [USDA],
April 24. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. Louis P. Haight,
Muskegon, Michigan, who is doing some experimental
work on the improvement of sandy soils near Muskegon,
Michigan, would like to get soy beans for trial. I am sending
him some lupines and other things and shall be glad if you
can send him enough seed or such varieties of soy beans as
you think have a show up there. He wants to grow them as a
money crop to be followed by hairy vetch and rye as a soil
improver so it might be worth while also to send him a little
seed of a variety of soy beans which should be turned under
for soil improvement.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist in Charge of
Clover Investigations [Bureau of Plant Industry, USDA,
Washington, DC].
1270. Hoard’s Dairyman. 1917. Soy bean culture.
53(14):600. April 27.
• Summary: Contents: Introduction. Wisconsin Experiment
Station recommendations. Planting the seed. Cultivation
desirable. Making soy bean hay. When grown for seed.
“Soy beans promise to become a leading crop on light,
sandy soils, and on other lands when an annual legume crop
is needed because of failure of clover or alfalfa. They may
be grown for five purposes: For seed production, for hay, for
hog pasture, for mixing with corn for silage, and as green
manure.” Address: Wisconsin.
1271. Binford, E.E. 1917. Progress report, Substation No. 1,

Beeville, Texas, 1910 to 1914 Texas Agricultural Experiment
Station, Bulletin No. 214. 27 p. April.
• Summary: Describes cultural trials with various plants
conducted from 1910 to 1914 at the agricultural substation of
Beeville, Texas.
Page 14: “Soy bean varieties: During the years 1912,
1913 and 1914 variety tests of soy beans were conducted.
The 1912 test included eleven varieties, all of which
made very promising growth until pods were formed,
when excessive rains seemed to favor the development of
anthracnose, which ruined the seed crop. In 1913 and 1914
rabbits destroyed the test when the plants were young and
tender. The soy bean grows well here and makes a good
forage yield when grown on land protected from rabbits.”
A section on peanuts and peanut varieties also included
(p. 13-14). Address: Bee County, Texas.
1272. Burlison, W.L.; Allyn, O.M. 1917. Soybeans and
cowpeas in Illinois. Illinois Agricultural Experiment Station,
Bulletin No. 198. 20 p. April.
• Summary: Contents: I. Soybeans. Introduction. Soil
and climatic requirements. Plant characteristics. Culture.
Inoculation. How soybeans are harvested. When to cut
soybeans. Variety trials for central Illinois–Tests at Urbana in
Champaign County. Variety trials for southern Illinois–Tests
at Fairfield, in Wayne County. II. Cowpeas.
“The soybean has rapidly gained popularity in Illinois
during the last ten years because it fits so well into systems
of farming when clover fails, and because it thrives in this
climate under soil conditions which either exist or which the
farmer can provide.
“Soybeans may serve a variety of purposes, but up to
the present time the crop has been cultivated primarily for
seed production. On a more or less limited scale it will be
found profitable for soiling cattle or sheep. As a hay crop it
is satisfactory for most classes of live stock. When pastured
by hogs and cattle, it gives profitable returns. When clover
fails, soybeans may be grown as a green manure for soil
improvement.
“For years the soybean has been cultivated in Japan
and China, mainly for human food and for oil. It was first
cultivated in the United States in 1829, but was little known
until 1854.”
“Soybean variety tests at Urbana were systematically
started on the University South Farm in 1903. The seeding
has been done with an ordinary grain drill, the seed openings
being closed so as to place the drill rows 24 to 32 inches
apart.” 30 to 40 pounds of seed per acre are sufficient if the
beans are planted in rows. In central Illinois, the leading
varieties for seed production are Haberlandt, Hong Kong
[Hongkong], Chestnut, Amherst, Ebony, Sherwood, Meyer,
and Nuttall. “Ebony is a standard, consistent-yielding,
medium-late variety. Medium Yellow, altho not a highyielding variety in seed, is an early type, and for this
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reason it is usually planted when winter wheat is to follow
soybeans.”
Table 2 shows the average yields from 34 soybean
varieties grown at Urbana from 1903 to 1916. The varieties
are: Medium Green, Ebony, Ito San, Ogema [Ogemaw],
Haberlandt, Black, Amherst, Chestnut, Swan, Meyer, Hong
Kong [Hongkong], Wilson, Tashing, Nuttall, Sherwood,
Medium Yellow, Flat King, Holly Brook (also spelled
Hollybrook), Early Yellow, A.K. (first tested in 1914),
Early Yellow Dwarf, Early Black, Habaro, Merko, Pingsu,
U.S.D.A. No. 16786, Jet, Early White, Ito San Northern,
Early Yellow Northern, Medium Green Northern, Brownie,
Acme, Yellow. The highest yield in one year from any
variety (Chestnut) was 32.2 bushels/acre. The best overall
yielders were Haberlandt, Chestnut, Hong Kong, and A.K.
Table 4 shows yields of hay from 22 soybean varieties
tested at Urbana from in 1904, 1905, 1914, 1915, 1916. The
highest yield in one year from any variety (Hong Kong)
was 2.65 tons/acre. The top yielders were Medium Yellow,
Meyer, Late Yellow, and Early White. Table 6 shows the
yields of straw from 32 soybean varieties. A similar set of
6 tables is given for the results at Fairfield. “Cowpeas are
rather unsatisfactory for central Illinois compared with
soybeans. They are also distinctly less desirable for southern
Illinois, except on poor, unfertilized, sour soil...” Table 14
shows the characteristics of 27 different soybean varieties
(listed alphabetically): Shape and size of plants, size of pod,
shape of seed, color of seed, days for plant to reach maturity,
general remarks.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety A.K. Address: 1. Assoc.
Chief in Crop Production; 2. First Asst. in Crop Production.
1273. Carver, G.W. 1917. Twelve ways to meet the new
economic conditions here in the South. Tuskegee Institute
Experiment Station, Bulletin No. 33. 7 p.
• Summary: Vintage Carver! Contents: Q1. What shall I
do with the boll weevil? In all probability is it here to stay?
Ans: Yes, but it may be controlled. Q2. What shall we do for
fertilizer? Its too expensive. Ans: Use decaying leaves in the
forest and the rich sediment of the swamp known as muck.
Q3. Should the farmer keep a cow? Ans: Yes, one or two
good cows are essential. Q4. Should a farmer raise chickens?
Ans: Yes, at least 12 good hens and a rooster, plus a few
guineas, ducks, turkeys, and a pair of geese. Q5. Should a
farmer have a garden? Ans: Yes, nothing will pay him better.
Q6. Should a farmer try to raise fruit? Ans: Yes, fruit is an
absolute necessity in the diet.
Q7. Should a farmer raise hogs? Ans: Yes. No other
animal converts into meat so much foodstuff that would
otherwise go to waste. “The following choice foods [for the
hogs] can be easily grown: Sweet potatoes, sorghum millet,
corn, peanuts, velvet beans, rape, collards, cabbage, turnips,
beets, pumpkins, cow peas, soja beans, Bermuda grass; also

wheat, rye, oats, burr and crimson clover for winter pasture.”
Q8. Should a farmer try to raise stock? Ans: Yes, every
bit that he possibly can. Q9. Since the coming of the boll
weevil, what is the farmer going to do for a money crop?
Ans: Several crops will bring in more money than cotton;
viz. corn, velvet beans, peanuts, sweet potatoes and cow
peas. If a paying market cannot be found, feed them to stock.
Q10. Should a renter or share-cropper attempt to carry out
the above suggestions? Ans: Yes, just as far as possible. Q11.
Will it pay a farmer to take an agricultural paper? Ans: Yes,
it is necessity. Q12. Should a farmer attempt to have a pretty
door-yard with flowers? Ans: Yes, by all means, for the [5]
reasons which follow: (a) They are another form of God’s
silent messengers, and the “sweetest things he ever made and
forgot to put a soul into.” (b) They are soothing and restful to
the tired body and brain... Address: M.S. Agr., Director of the
Station.
1274. Coe, H.S. 1917. Sweet clover: Growing the crop.
Farmers’ Bulletin (USDA) No. 797. 34 p. April. See p. 33.
• Summary: The section titled “Sweet clover in mixtures”
(p. 32-33) states: “The New Jersey Agricultural Experiment
Station has obtained excellent results from a mixture of
Dwarf Essex rape and sweet clover, and also by the addition
of soy beans to this mixture. It was found that be seeding 6
pounds of rape and 10 pounds of sweet clover per acre an
abundance of nutritious pasturage was produced and that
pigs preferred this mixture to alfalfa. When soy beans were
added it was seeded at the rate of 1 bushel of soy beans, 6
pounds of Dwarf Essex rape, and 18 pounds of sweet clover.
The soy beans were drilled by themselves, and the rape
and sweet clover were mixed and seeded with a press drill.
Brood sows made a gain of from three-fourths to 1 pound a
day during July on this mixture without additional feed and
gave unusual evidence of thrift and vigor.” Address: Asst.
Agronomist, Office of Forage-Crop Investigations [USDA].
1275. Yukawa, Matao. 1917. Daizu no tansuikabutsu
oyobi sono shôyu jôzô to no kankei ni tsuite [Soybean
carbohydrates and their relation to shoyu fermentation].
Tokyo Kagaku Kaishi (J. of the Tokyo Chemical Society)
38(4):318-58. April. [12 ref. Jap]
• Summary: The author found the following carbohydrates
in matured soy-bean seeds: Total carbohydrates (in anhydride
form): 21.69%. Cane sugar [sucrose]: 5.90%. Stachyose:
3.52%. Araban: 3.80%. Galactan: 4.64%. Fiber (crude):
3.85%.
Note: According to Oshima (1922) an English-language
translation was made by Dr. W.T. Swingle, USDA Bureau of
Plant Industry.
1276. Hoard’s Dairyman. 1917. Soy beans. 53(15):641. May
4.
• Summary: This is a long excerpt from USDA Bulletin No.
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439 [by Piper & Morse, 1916, titled “The soy bean, with
special reference to its utilization for oil, cake, and other
products”]. Photos show: (1) A field of soy beans (rows
42 inches apart) at a soy bean nursery at Redfield, South
Dakota. (2) Seeds and pods of seven common varieties of
soy beans: Guelph, Ito San, Buckshot, Austin, Hollybrook,
Mammoth, Haberlandt. (3) A Glycine hispida plant, with
leaves intact. (4) A Mammoth variety of soy bean plant. (5)
“Keystone harvester in operation in a field of Haberlandt soy
beans. There are also other makes of soy bean harvesters.”
A man is driving two horses pulling the harvester. Address:
Secretary of Agriculture.
1277. Houston, D.F. 1917. Cowpeas and soy beans. Hoard’s
Dairyman 53(15):641. May 4.
• Summary: A brief summary by the U.S. Secretary of
Agriculture of the value of soybeans for oil production and
human food, and the shortage of seed supply. “The value
of the [soy] beans for oil production, as well as for human
food, has become recognized so quickly and so generally
during the past year that the crop has acquired a commercial
standing far in excess of its previous status.” Address:
Secretary of Agriculture.
1278. Thompson, Alice R. 1917. Chemical studies of the
efficiency of legumes as green manures in Hawaii. Hawaii
Agricultural Experiment Station, Bulletin No. 43. 26 p. May
7. [8 ref]
• Summary: Table II (p. 5) gives the weight and nitrogen
content of one seed, and the moisture content, of 32 legume
seeds, including five varieties of soy beans: Virginia,
Otootan, Riceland, Barchet, and Wilson–plus cowpeas,
Sunn hemp, kulthi (Dolichos biflorus), and German lupine
(Lupinus hartwegii). Table III (p. 7) gives a comparison of
the ammonia, nitrate, and nitrite nitrogen in check soils with
that in soils on which legumes (including numerous soy
beans) had been grown.
The section titled “Composition of legumes” (p. 11-19)
notes that a number of legumes, such as the cowpea and
soy bean, “developed spherical pealike nodules.” Table VII
(p. 13) lists the percentage of nitrogen (water-free basis) in
above-ground parts of 32 legumes on station soil and kunia
soil. Table VIII (p. 14) shows the percentage of nitrogen in
the roots (water-free basis) of the same 32 legumes on the
same 2 soils. Table IX (p. 15) lists the percentage of nitrogen
in the whole plant (water-free basis) of the same 32 legumes
on the same 2 soils. Table X (p. 16) gives the percentage
of nitrogen in the whole plant (fresh material) of the same
32 legumes on the same 2 soils. Table XI (p. 17) lists the
percentage of moisture in the whole plant (fresh material)
of the same 32 legumes on the same 2 soils. Table XII (p.
17-19) shows the weight (in grams) of nitrogen in the whole
plant of each pot, and in the above-ground parts (foliage) and
roots of the same 32 legumes on the same 2 soils. Table XIII

(p. 20) shows the nitrogen in various plants grown on station
soil. Related tables appear on pages 22-24.
Summary: “(1) The nitrate content of soils in which
legumes are growing is low as compared with unplanted
check soils, owing possibly to absorption of nitrates by
roots of the growing plants. (2) Where a large amount
of leguminous growth is turned under to decompose, the
nitrate content of the soil usually is greatly increased... (4)
The nitrogen content of the above-ground parts of legumes,
although more variable than that of roots, was also usually
greater especially on the station soil... (6) The results of
analyses indicate that the nitrogen of leguminous plants is
gained through atmospheric assimilation and not from the
soil.” Address: Asst. Chemist, Honolulu, Hawaii.
1279. Dacy, George H. 1917. Cheap foods from soy beans.
Country Gentleman 82(19):863. May 12.
• Summary: A soybean substitute is available for nearly
every ordinary dish on the average menu. “Soys” can be
substituted for navy beans in the baked pork-and-beans
dish. “A mixture of one part navy beans to three parts of
soy beans, supplemented by a juicy piece of pork, makes an
article for the menu that surpasses Boston baked beans.
“A Michigan cannery profitably canned green soy beans
during the past season... the soy may in time supplant the
lima bean in the canning business.”
“A New York factory is now engaged in making
vegetable milk from the whole bean, converting the byproduct meal [sic, okara] into livestock feeds.”
“When bread, biscuits, muffins or griddle cakes are to
be made it is customary to use one part of soy-bean flour to
three parts of wheat flour. The Germans use bean flour in
combination with rye flour in making brown bread.”
The soy bean “is a crop possessed of the camel’s ability
to do without drink for long periods. On the other hand it is
not afraid of wet feet.” “W.J. Morse, soy bean expert in the
Division of Forage Crop Investigations of the Department
of Agriculture at Washington [DC], knows almost all there
is knowable about the thousand-odd varieties that have been
acclimated to American conditions, and he will gladly help
you solve your problems.” A photo shows a typical soybean
plant with pods.
1280. Perkins, W.R. 1917. Plant beans and peas (Letter to the
editor). Atlanta Constitution (Georgia). May 13. p. A11.
• Summary: “Velvet beans, soy beans and cow peas are the
most valuable trio of plants under average conditions that
can be grown on the farms in Louisiana and other southern
states... Their chief value is in their power to build up poor
and worn-out soils or keep up the fertility of productive soils,
and as crops for feed.”
Velvet beans are best for fertilizer, soy beans for hay
and silage, and cow peas as a good catch crop. “As long as
cotton seed brings more than $30 per ton at the oil mills, soy
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beans may be grown as a satisfactory money crop. Fifteen to
twenty bushels are considered as satisfactory yields, though
there are records or more than forty bushels per acre.”
Address: Live Stock Extension Service, Louisiana State
Univ.
1281. Nemzek, L.P. 1917. Soya beans as a oil-seed crop.
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Scientific Section, Circular No. 48. 6 p. May 16. [4
ref]
• Summary: This is the text of an address presented at
the 21st Annual Convention of the Interstate Cotton Seed
Crushers’ Association, held on 16 May 1917 in Dallas,
Texas. It begins:
“Great progress has been made in promoting the
production of soya beans as an oil-seed crop since, just
about a year ago, I addressed the Mississippi Cotton Seed
Crushers’ Association, in New Orleans [Louisiana], on the
subject of ‘The Soya Bean and Soya Oil.’”
“Only a small quantity of soya beans grown in 1916
were crushed for oil. While the crop was considerably in
excess of that of any previous years, the demand for seed
purposes was enormous. The situation is very well summed
up in the following extract from the Farmville Oil and
Fertilizer Company’s (N.C.) letter dated 3/23/17:
“’The demand for soya beans for planting is heavier than
anybody anticipated this year, and they are selling for two or
three dollars per bushel f.o.b. here for shipment to all parts of
the South and lower valley.
“’It looks like another year there will be plenty beans in
the country, and in a few more years they should be grown
in volume sufficient to amount to something from an oilproducing standpoint.’
“This letter is an example of many which I have
received during the last three months in reply to an inquiry
regarding the crop outlook for 1917.
“Present world vegetable oil, fat and food conditions
indicate that not only will soya oil command a good price,
but that soya meal will find application for human food...”
“A number of food products manufacturers have
recently written me on the subject. They are actively engaged
in investigating the matter, but it seems to me that it would
not be amiss for your Association here to adopt a resolution
asking the U.S. Department of Agriculture to begin at once
the careful study of the possibilities of soya meal as a human
food under present conditions, basing their estimation of
available supply on what the production of soya beans is
likely to be.”
“With linseed oil prices today around $1.18 per gallon,
the cotton-seed mills will find it extremely profitable to crush
soya beans even after paying the farmer a much higher price
than the 1915 crop was obtainable for. The demand for soya
oil has been increasing by leaps and bounds, and the status
of this oil is rapidly changing from the position that it held as

a substitute to the position of being just as much of a staple
product as the oils with which it in previous years were
merely considered as being in competition, in the nature of a
somewhat unimportant rival.”
“The successful production of soya oil in this country
depends largely on a satisfactory market for the cake, as
such, or in the form of meal. The question is frequently
asked: Is soya cake a good stock food? and very often: Is
the cake or meal poisonous? As a rule, the question is asked
only to gain information, but not infrequently the inquirer is
prompted to ask whether or not the meal or cake is poisonous
because of some indefinite information that has come to him
in some form or other to the effect that soya cake or soya
meal possessed poisonous qualities. It is desirable, therefore,
to get all available information into the hands of those who
are and who should be interested.”
Note: Part of the large demand was caused by World
War I; unrestricted submarine warfare against neutral nations
after Jan. 1917 made shipping by ocean freight dangerous.
Address: Special Technical Representative, Gibbsboro, New
Jersey.
1282. Etheridge, W.C. 1917. The way to grow soybeans.
Missouri Agricultural College, Extension Circular No. 20. 4
p. May.
• Summary: Contents: Introduction. Soil requirements. Soil
preparation. Fertilizer. Inoculation. The way to plant. Don’t
plant too early. Don’t plant too deep. Quantity of seed to
plant. Cultivation. Harvesting. Good varieties.
“The soybean has become an important crop in
Missouri. It is one of the best forage plants among the
legumes and it exceeds any of the legumes in yield of seed.”
Address: Columbia, Missouri.
1283. Hagerty, Michael J. trans. 1917. The beans: Imperial
encyclopedia (T’u shu shih ch’eng. Published, 1728).
Washington, DC: U.S. Department of Agriculture. 18 p. May.
28 cm.
• Summary: This section on beans (including soy beans)
appears in the encyclopedia in Category IV–Science (Po
Wu Hui Pien), Section 20–Vegetable Kingdom (Ts’ao Mu
Tien), Subheading–Beans (Tou Pu), Book 35. Virtually all
of the translation concerns a General Chronological Survey
(Hui K’ao), No. 1. p. 1-24. For many of the longer detailed
sections concerning soy beans, the translator refers the reader
to his 1917 translation of: Wu Ch’i-chün, ed. 1848. Chih wu
ming shih t’u k’ao.
“The Shih Ching, or Book of Odes, under the heading of
‘Pin Feng Seventh Month’, says: N. B.–Translated; see Chih
(Chih wu ming shih t’u k’ao) translation–Pai ta tou, p. 31.
“In the Hsiao ya (Lesser Eulogium–Section of Shih
ching), there is a poem entitled the Pai chu, or White colt, in
which it says: “Let the brilliant White colt graze in my field.
of Huo, or young bean plants.” In the Ta ch’üan (Complete
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Commentaries on the Classics, by Chu Hsi), there is a.
passage as follows: ‘Hua Ku-yen says the name Huo denotes
the leaf of the bean plant and is used in making Kêng, or
broth.’
“In the Ta ya (Greater Eulogiums–Section of Shih ching)
there is a poem entitled Sheng min, or Decade of Shêng-min,
in which it says: N. B.–Translated; see Ch. translation, p. 3,
27.
“The Erh Ya, or Ancient Dictionary of Classical Terms,
says: N. B.–Translated.; see Ch. translation, Pai ta tou, p. 2,
27.
“The Sheng Shu, or Canons of Yao and. Shun, says: N.
B.–Translated.; see Ch. translation, Pai ta tou, p. 25.
The Ch’un ch’iu, or Spring and Autumn Annals, says:
“The term Shu is a general one for the bean, and it grows
in the spring and ripens in the autumn. They are classified
according to their uses and form. The Chih, or Scarlet, and
the Hei, or Black beans are suitable for the yin, or negative
principle, while the Sheng or fresh beans are good for the
yang, or positive principle. When the Shu becomes scarlet
and black it changes gradually from the negative to the
positive. In general it has the same character but it changes a

little in order to have the positive appearance.
“According to the Tso chu chih the god of beans has the
name of Ling Chih, and his family name is Lao, is seven feet
tall, has large eyes, and he understands the change of the
seasons.”
The Hsiao ching, or Book of Filial Piety, by Pa Shench’i, says: “Red soil is suitable for the Shu.”
The Hsia hsiao chêng says: N. B.–Translated; see Ch.
Pai ta tou translation, p. 17.
“Huai nan-tzu says: ‘The mud from the river bottoms is
good for the Shu.’
“The Po ya, or Ancient Dictionary, by Chang I,
describing the Tonu (1 Cc), or bean, says: ‘The Ta tou (2 Cc)
[soybean] is identical with the Shu (1 Cc), while the Hsiao
tou (2 Cc) [azuki bean] is called the Ta (1 Cc). There are
also the P’i tou (2 Cc), which is also known as the Wan tou
(2 Cc), and Liu tou. The Hu tou (2 Cc) is also known as the
Chiang tou (2 Cc) and Shuang tou (2 Cc). The bean pods are
called Chia (1 Cc), the leaf is called Huo (1 Cc). The Pa shu,
is identical with the Pa tou (2 Cc).’
“The Chung shu shu (See Bretschneider, Botanicon
Sinicum, 1:79), a Treatise on the Art of Planting, by Kuo
T’o-t’o, a work of the 7th or 8th century, describing the
bean, says: ‘Plant the bean, Yu ma (2 Cc), and Ta ma (2 Cc)
(Cannabis sativa). If the beans are not planted at the proper
time they will be injured by weeds, and even if they bear
some pods, there will not be many beans. There is a maxim
which says: Ma yun ti tou yün hua, “Cultivate the Ma, or
hemp earth; cultivate the Tou, or bean blossom.” This means
that the Ma, or hemp, should be cultivated before it has even
sprouted, while the Tou, or bean should not be cultivated
until it has blossomed. The Ta tou, or Large bean [soybean],
should not be planted on a Shên day.
“The Erh ya i (Appendix to the Erh Ya, by Lo Yüan, a
writer of the 12th century), describing the Shu, says: ‘The
Shu is identical with the Tou and this class includes very
many varieties. All mention of grains included these two
names. In ancient times it was said that the hundred grains
were made of varieties of Liang (1 Cc) (now Setaria italica,
Kunth), which was a general name for grains like Shu, or
glutinous variety of Panicum miliaceum, L., and Chi (1 Cc),
also Panicum miliaceum, and Tao (1 Cc), or Oryza sativa
[rice]. The term Shu is generally used to denote all Tou (1
Cc), or beans. These three classes each had twenty varieties,
making a total of sixty, while the Shu (1 Cc), or Vegetables,
and Kuo (1 Cc), or Fruits, each had twenty varieties, making
a grand total of one hundred. But I (Lo Yuan) think that each
kind of grain includes not under ten varieties, so that we
do not need to include the vegetables and fruits in order to
make up the total of one-hundred.’ The Kuang ya (Ancient
Dictionary), says: ‘The Ta tou is identical with the Shu. The
Hsiao tou [azuki] is the same as the Ta. The Pi tou is also
known as the Wan tou and Liu tou. The Hu tou is also known
as the Chiang tou and Shuang tou. The pods of the been

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 512

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 513
plant are called Chia, while the leaves are known as Huo.
The Pa shu is identical with the Pa tou.’ The Kuang chih
(See Bretschneider, Botanicon Sinicum, 1:164), or Ancient
Records, by Kuo I-kung of the Liang dynasty (AD 502-556),
says: ‘In one year there are three crops of Hsiao tou, or
Small beans [azuki] ripened. There is an inscription which
reads, Kan pai tou ts’u ‘sweet, coarse, white large bean.’ The
large bean may be eaten (?), and the Tzu tou (2 Cc) may also
be eaten. The Chü tou (2 Cc) has a sprout or stem similar to
that of the Hsiao tou (2 Cc), has a purple blossom and may
be utilized in making Mien, or noodles. These beans grow in
Chu-ti and Chien-ning. The Hu tou class of beans includes
both green and yellow varieties. This is a general summary
of the different kinds of beans. The Ta tou, or Large bean
[soybean], is planted during the second decade of the second
month, this being the best season. If the planting is delayed
up to the third or fourth month, much of the seed will be
wasted. The Hsiao tou, or Small bean [azuki], should be
planted in the fifth month, as this is the best season for this
bean. The shang fu (2 Cc), or first part of the three decades
of summer, is regarded as the second best period, while the
chung fu (2 Cc), or middle summer period, is considered
third best. These beans are harvested in the autumn in the
eighth month, and for this reason, the rains of the eighth
month are called the Ta hua yü, or Bean blossom rains.’ The
Lu Shih Ch’un ch’iu (Spring and Autumn Annals of the Lu
Shih), says: ‘When the Shu is planted at the proper time, it
will have a long stalk and short root, and its pods usually
grow in groups of from two to seven. This plant grows many
branches with a number of joints. The leaves grow very
profusely and the plant bears many beans. The Shu class of
grains is considered inferior to the other Ku, or grains. This
is why the P’in fêng poem of the Shih ching says that in the
ninth month, for food, they gather the Shu (1 Cc), or Bean,
and Chü (1 Cc), or seeds of the female nettle hemp plant
(Boehmeria nivea), and T’u (1 Cc), or Sow thistle (Sonchus
oleraceus), while for fuel they gather the wood of the Ch’u
(1 Cc), (Ailantus glandiculosia, Desf.). The farmers are made
to eat the Shu, or beans, and Chu, or Nettle hemp seeds, for
food, although they are very coarse and poor, and the T’u
ts’ai, or Sow thistle, which is very bitter, while for fuel, they
are compelled to use the Ch’u, or fetid tree (Ailantus), which
makes a very ill-smelling firewood. This is the reason why
the farming people were considered coarse and were forced
to be frugal and industrious, yet in spite of these hardships,
as a class they were happy. Even Confucius said that to eat
the Shu and drink water could be called proper conduct,
and demonstrated filial piety better than the indulgence in
ease and luxury and worship of material things.’ The Han
shu (History of the Han dynasty), says: ‘At the present time,
when there is a famine and the people are poverty stricken,
half their diet consists of Shu, or Beans, and when food for
the soldiers was scarce, the Shu was mixed with other grains
and eaten by them. The Shu is put to very many uses, and is

also placed in the sacrificial vessels used for worship. There
are four preparations made from Tao mi, or rice and Shu,
or Millet, which are called Chou (1 Cc), Erh (1 Cc), Fen
(1Cc), and Tzu (1 Cc). When both are mixed together and
boiled the substance is called Erh; when made into cakes,
it is called Tzu. Because of their sticky glutinous nature,
these grains are ground into flour. The Ta tou, or Large bean
[soybean], is boiled and used as Piao (1 Cc), an outside
coating or garnish for food. According to the commentary of
the second Ch’êng, the term Erh is identical with Ch’ou and
Tzu is identical with Fên. In the commentary of the former
Chêng, these are separated into different classes and the Fên
is described as being a Tou hsieh (2 Cc), or Bean flour. This
is not the same. The bean was also used to make Shih or
Bean relish’ [fermented black soybeans]. The Ch’u tzu (See
Bretschneider, Botanicon Sinicum, 1:203) (Elegies of Ch’u,
by Ch’ü Yüan, 4th century BC), mentions a preparation
called Ta ku hsien suan hsin kan hsing. Some one has said
that the Ta ku (1 Cc) here mentioned refers to Shih (1 Cc).
This description would seem to refer to liquid bean relish, a.
mixture obtained by mixing salt, pepper, ginger, and honey
with beans. These ingredients, when mixed together, make
a substance which has an acrid-sweet taste and is used in
preparing Chou, or Congee. It is said that Kung Kung (A
legendary being. See Giles, CBD, p. 393) had a stupid son,
who, on one occasion of the winter solstice, died of a plague.
His ghost feared the Chih hsiao tou, or Small scarlet bean,
and for this reason congee is made and eaten, at the winter
solstice to ward off the evil spirits.’ The Yang shêng lun (See
Bretschneider, Botanicon Sinicum, 1:210), by Chi K’ang,
says: ‘The bean diet will cause the body to become heavy,
and if it is eaten for three years, the body will become very
heavy and movement difficult. If it is constantly eaten, it
will cause the body to become very fat and the flesh very
coarse and dry. In the tenth month of the first year of Duke
Ting, the bean crop was killed by frost. Formerly the learned
men regarded the Shu, or bean plant, as being very resistant
to frost, and there was a saying that if the bean plant was
killed, all plants would perish.’ A table (p. 11) compares the
nutritional composition of [soy] bean milk and cow’s milk.
Note: This book was presented to the U.S. Department
of Agriculture Library by Mr. W.T. Swingle. Address:
Translator of Chinese, Office of Crop Physiology, Bureau of
Plant Industry, USDA.
1284. Hagerty, Michael J. trans. 1917. The soy bean (ta
tou), by Wu Ch’i-chün, in Chih wu ming shih t’u k’ao,
Published 1848 at T’ai-yüan-fu, Shansi [China]. Translated
and indexed by M.J. Hagerty, Chinese translator, Office of
Crop Physiology and Breeding Investigations, May, 1917.
Washington, DC. 6 + 96 p. May.
• Summary: This is Michael Hagerty’s translation of: Wu,
Ch’i-chün. 1848. Ta tou [The soy bean]. Address: Translator
of Chinese, Office of Crop Physiology, Bureau of Plant
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Industry, USDA; Berkeley, California.
1285. Hills, J.L. 1917. Concerning alfalfa and soy beans.
Vermont Agricultural Experiment Station, Bulletin No. 204.
p. 40-72. May. See p. 63-72.
• Summary: Contents of the section titled “Soy beans” (p.
63-72): Introduction (and varieties). Culture and planting:
Inoculation, as seed and grain, as a soiling crop, as a hay
crop, as pasturage, soy beans and corn, as silage, as grain.
Vermont trials with alfalfa and soy beans.
“Only the early varieties should be considered for use
here, such as the Early Yellow, Early Brown, Medium Black
and Medium Green, maturing in 75 to 100 days.”
Soy beans were grown successfully in various Vermont
counties as follows (p. 68-72): (1) In Bennington County,
Nov. 1916, as a forage plant for dairy cattle. (2) Franklin
County, March 1916. Ten demonstrations were completed.
Yields: About ten tons per acre green feed when planted
alone; where planted with corn, about the same as corn alone.
The Medium Green variety gave by far the best results, with
Ito San second, and Mammoth Yellow third. How to plant:
With corn most satisfactory. Use three to four quarts of beans
with six to eight quarts of corn. Mix and plant with planter.
Put in silo or feed green or in hay. (3) Orange County, March
1917. “About thirty farmers grew soy beans in 1916. The
results were good enough to warrant further trial. Twenty
reported growing soys in 1915 and 52 intend to grow them in
1917.” The Medium Green and Mammoth Yellow varieties
were used. (4) Washington County, Sept. 1916. “Twelve
successful demonstrations of soy beans and corn grown
together have been planted, totalling somewhat over 180
acres. The main reasons why this makes a good crop for
dairy farms are the actual increases in the protein content
of the silage and in the nitrogen content of the soil removed
from the roots of the bean plant.
“The results of growing soy beans are very noticeable
on the succeeding crop, because of the nitrogen which their
roots leave.” (5) Windham County, Dec. 1916. Variety test.
The following were tested–arranged in descending order of
yields of dry matter per acre: Jet (28,750 lb/acre of green
fodder and 7,107 lb/acre of dry matter), Mongol, Medium
Green, Ohio 9035, Chestnut, Royal, Early Brown, Mikado,
Select Sable [probably Wing’s Extra Select Sable], Wilson,
Mammoth Yellow, Ito San. (6) Windsor County, Nov. 1916.
“Nearly 200 acres of soy beans were planted (by 35 farmers)
either with corn or alone. Practically every farmer who grew
the crop in 1916 expects to grow it in 1917.” Soy beans
planted with corn have been gathered by the corn harvester
without difficulty. Stock like soy beans.
The late Joe Wing, “the Ohio Alfalfa king,” is discussed
on p. 58 of this Bulletin. The variety “Select Sable”
mentioned above is probably “Wing’s Extra Select Sable,”
since we can find no other mention of a variety named
simply “Select Sable.” Address: Burlington, Vermont.

1286. Osman, Eaton G. 1917. Soya beans. Price CurrentGrain Reporter Yearbook. Vol. 68. For the year ending May
1, 1917. Supplement to the Price-Current Grain Reporter.
May. See pages 88, 89, 92.
• Summary: Page 88: “Seed used per acre (USDA):...
Soy beans (drilled), bushels–0.79. Soy beans (broadcast),
bushels–1.37.
Page 89: “Monthly prices of soy beans (price per bushel
paid to producers): Prices given for the years 1913 to 1916
on these dates: Jan. 15, Feb. 15. Oct. 15. Nov. 15. Dec.
15. Range for 1913: $1.57 on Nov. 15 to $1.96 on Oct. 15.
Range for 1914: $1.96 on Jan. 15 to $2.24 on Dec. 15. Range
for 1915: $1.88 on Oct. 15 to $2.35 on Jan. 15. Range for
1916: $2.39 on Feb. 15 to $2.13 on Oct. 15 and Nov. 15.
Page 92: Legal weights in pounds per bushel from a
circular of the Bureau of Standards, Dep. of Commerce.
Beans: Rule is 60 lbs. except as follows: Massachusetts and
New Hampshire, soya beans, 58 lbs. Address: Editor of the
Price-Current Grain Reporter.
1287. Schmitz, Nickolas; MacDonald, Pearl. 1917.
Soybeans. The soybean as human food. Pennsylvania State
College, School of Agriculture and Experiment Station,
Extension Circular No. 59. 16 p. May. [4 ref]
• Summary: This circular, titled “Soybeans,” has two parts.
Part 1 is titled “Soybeans” by Nickolas Schmitz (p. 2-15).
Contents: Introduction. Place of soybeans in Pennsylvania
agriculture. Soybean culture: Soil and climatic requirements,
preparing the seedbed, time of planting, depth of planting,
rate of planting, planting for hay, for silage with corn,
for seed, cultivation. Inoculation: Glue method, bacterial
cultures. Fertilizer. Lime. Time of harvesting: For hay, for
seed, for silage, methods of harvesting. Threshing. Soybeans
for increasing soil fertility. Varieties. Uses of soybeans as
animal food: Soybean hay, as a concentrate for dairy cows,
as a concentrate for hogs, as hog pasture, for silage. Photos
show: (1) Soybean roots with nodules (front cover). (2) A
man standing in a field of soybeans grown on poor soil (p.
5). (3) A field of soybeans planted with corn for silage (p. 8).
(4) A man standing a field of soybeans planted in rows for
seed (p. 13). (5) Men standing in a field of soybeans planted
broadcast for hay (p. 14).
Part II, titled “The soybean as human food” by
MacDonald (p. 15-16), discusses their nutritional value and
food uses, including the use of baking soda. “To get rid of
the peculiar flavor characteristics of soybeans, they should
be soaked for several hours (the water changed two or three
times) in cold water for the first and hot water for the second
and third soakings.
“After a sufficient soaking, put the beans in a greased
casserole or baking dish, and season with salt and pepper.
Add a 2-inch cube of fat salt pork for flavor, and water
almost to the height of the beans. Cover and bake in a slow
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oven until soft. A little bit of baking soda may be added as
with ordinary beans if desired.
“Or, the soaked beans may be stewed until tender,
pressed through a strainer, and the pulp combined with white
sauce to make a soybean soup.”
1288. Univ. of Wisconsin Home Economics Department.
1917. How to cook soy beans. Wisconsin Agricultural
College, Extension Circular No. 79. 4 p. May. Reprinted in
Kimball’s Dairy Farmer, 15:502. July 15.
• Summary: Contents: Introduction. Substitute for navy
beans and meat. Slow cooking best. Recipes: Black soy bean
soup (with “1 pint black soy beans”). Cream soy bean soup
(with “1 cup green or yellow soy beans”). Green soy beans
(Use dry soy beans with green seed coats; boil for 4 hours or
until tender, then serve with butter, salt, and pepper). Yellow
soy bean souffle. Baked soy beans.
“Soy beans are good for man as well as beast. Up to the
present time soy beans have been grown as a feed for stock
only, but the United States Department of Agriculture has
recently suggested that they may be used as food for man.
In certain foreign countries they have formed part of the diet
of man for many years.” Address: Home Economics Dep.,
Univ. of Wisconsin.
1289. Williams, C.G. 1917. The soybean crop: Methods of
culture for this newer legume in Ohio. Ohio Agricultural
Experiment Station, Monthly Bulletin 2(5):139-41. May.
Adapted from Ohio Agric. Exp. Station, Bulletin No. 312,
“Soybeans: Their Culture and Use.”
• Summary: Contents: Importance in Ohio agriculture.
Soil requirements: Soils adapted to soybeans, fertilizers,
inoculation. Seeding and cultivating: Seed bed, time of
seeding, manner of seeding, depth of seeding, rate of
seeding, cultivation, varieties.
“Soybeans occupy an important place in Ohio
agriculture. Approximately 5,000 acres are now devoted
to this annual legume, the largest acreage being reported
from Gallia County. Williams County... produces the largest
quantity of seed...”
“At the Wooster farm tests have been conducted for 5
years with 10 varieties of soybeans in the production of hay.”
A photo shows a field of Medium Green soybeans on the
farm of the Ohio Agricultural Station. Address: Ohio.
1290. Harper, W. 1917. It’s not too late to plant soys: The
South needs them to feed men, animals and the soil. Country
Gentleman 82(22):957. June 2.
• Summary: “’In addition to its uses for flour, the soy bean
can be prepared as human food in numerous ways,’ say
experts in the Department of Agriculture. ‘The green bean,
when from three-fourths to full grown, has been found to
compare favorably with the butter or lima bean. The dried
beans may be used in the same way as the field or navy bean

in baking or in soups. When prepared in these ways the dried
beans require a somewhat longer soaking and cooking.
“’Roasted and prepared, the soy bean makes an excellent
substitute for coffee. In Asia the dried beans, especially the
green-seeded varieties, are soaked in salt water and then
roasted, this product being eaten after the manner of salted
peanuts.’”
A photo shows the roots of a soybean plant, with
nodules. Note: This is the earliest English-language
document seen (Sept. 2006) with the word “soys” in the title.
1291. Hartford Courant (Connecticut). 1917. 500 boys
enlisted in food movement: Food Committee can use
hundreds more... Soy beans all sold. June 2. p. 10.
• Summary: More than 500 boys have enlisted in the
Connecticut Junior Agricultural Volunteers, according to
Enrolling office Arthur Howe, at the office of the committee
on food supply, Connecticut Council of Defense. Farmers are
requesting the help of these volunteers.
“The last bushel of soy beans bought by the food supply
committee of the Connecticut Council of Defense was
sold yesterday. This makes sixty bushels of soy bean seed
sold through this committee to be used in growing silage.”
County agents of this state have sold at least 40 bushels more
for this purpose. “This means 500 additional acres of soy
bean silage in Connecticut this year. The State Experiment
Station has also given away twenty bushels to be used for
growing seed. Benjamin G. Southwick, extension agronomist
of the Connecticut Agricultural College, is keeping in touch
with the men who are planting soy beans this year in order to
assist them in growing the crop and to secure data as to the
value of the crop in the future. This introduction of soy beans
to Connecticut adds another to the regular crops grown in
this state. Although they are a valuable addition to the ration
of dairy cattle and tend to make possible the production
of cheaper milk, they have never been grown here in any
quantity in the past.”
1292. Meyer, Frank N. 1917. Re: Sending photographs of
soybean products. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 2312-13. Letter of 5 June 1917 from
Hankow, Hupeh, China, to David Fairchild of USDA.
• Summary: “By separate packages I am sending two lots
of fotographic material.” “I have quite a stack of other fotos
[photos] still... tho some very interesting ones on Soy bean
products, of which we are discovering every few weeks some
new preparations.
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
1293. New York Times Magazine. 1917. Woman off to China
as government agent to study soy bean: Dr. Kin will make
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report for United States on the most useful food of her native
land. June 10. p. 9. (New York Times section 6).
• Summary: The New York Times Magazine is part of the
Sunday New York Times and may be simply cited as such.

Dr. Yamei Kin is “the only Chinese woman with
a physician’s diploma from an American college,” the
Woman’s Medical College of New York. “She left New
York a few days ago for the orient to gather data on that
humble but nutritious food [the soy bean] for the Department
of Agriculture at Washington.” During World War I, new
demands are being placed on America to feed its citizens and
allies. “The appointment of Dr. Kin marks the first time the
United States Government has given so much authority to
a Chinese. That it is a woman in whom such extraordinary
confidence is now reposed detracts nothing from the interest
of the story.”
China was the first country to invent paper, printing,
gunpowder, porcelain, chess, playing cards, and silk. “And
now Dr. Kin is going to see if her native land can teach the
United States how to develop a taste for the soy bean in its

numerous disguises...
“’The world is in need of tissue-building foods,’ said Dr.
Kin, ‘and cannot very well afford to wait to grow animals in
order to obtain the necessary percentage of protein. Waiting
for an animal to become big enough to eat is a
long proposition. First you feed grain to a cow,
and, finally, you get a return in protein from milk
and meat. A terribly high percentage of the energy
is lost in transit from grain to cow to a human
being.’”
“’The statement is frequently made that
the Orientals live almost exclusively upon rice,
eating little meat. It is not generally known,
perhaps, that deficiency in protein is made up by
the consumption of large quantities of products of
the soy bean, which take the place in our dietary
of meat and other costly nitrogenous foods.
They are eaten in some form by rich and poor at
almost every meal. Instead of taking the long and
expensive method of feeding grain to an animal
until the animal is ready to be killed and eaten, in
China we take a short cut by eating the soy bean,
which is protein, meat, and milk in itself. We do
not eat the plain bean in China at all. It is never
eaten there as a vegetable, but in the complex
food products–natto, tofu, miso, yuba, shoyu, and
similar dishes.
“’The chief reason why people can live so
cheaply in China and yet produce for that nation a
man power so tremendous that this country must
pass an Exclusion act against them is that they eat
beans instead of meat.’”
“’But human nature is about the same
everywhere, and Chinese don’t care for a
monotonous diet any more than other people. So
they have taken this soy bean and managed to
invent a great many kinds of products. The bean
curd is a food made from pulverizing the beans
into a flour and then boiling this milklike concoction, letting
the curd rise to the top as your grandmothers in this country
made cottage cheese. I spoke of tofu–this is it. Nothing
is wasted, nothing lost in China. Most of these soy bean
products, popular from ancient times, are fermented. The cell
walls and the carbohydrate materials are broken down the
cell contents rendered more easily digestible, and peculiar
and pleasant flavors developed.
“’Soup noodles are made out of bean curd. Entrées made
of bean curd are served with cream mushroom sauce or a hot
Spanish tomato sauce. A salad of bean sprouts, accompanied
by cheese–the cheese [fermented tofu] a cross between
Camembert and Roquefort, and made from the soy bean–is
very nutritious and palatable. Americans do not know how
to use the soy bean. It must be made attractive or they will
not take to it. It must taste good. That can be done. We make
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from it a delightful chocolate pudding. A black soy bean
sauce we use as a foundation for sweetmeats in China.”
Note 1. This black soy bean sauce is more like a paste
than a sauce, and black soybeans are used in place of the
much more common red beans (azuki beans). This sauce /
paste is rarely mentioned in Chinese cookbooks or books (or
articles) about Chinese foods or confections. A good example
of an award-winning Chinese author that does mention it
clearly is Eileen Yin-Fei Lo. In From the Earth: Chinese
Vegetarian Cooking (Macmillan 1995) he says (p. 4): At
Chinese weddings, “small, round, flat cakes of dough, filled
with either sweetened lotus seed paste, black bean paste, or
red bean paste, were presented by the groom’s family to that
of the bride. These cakes are called lo paw, which translates
as ‘wife’s cakes’...” “Small steamed buns filled with sweet
black bean paste and shaped like peaches are given to people
observing their 65th birthdays.”
Note 2. This is the earliest English-language document
seen (April 2014) that uses the term “black soy bean sauce”
to refer to a kind of sauce made from soybeans.
“The soy bean contains practically no starch, which
means that it is a most desirable food for diabetics, and also,
of course, for vegetarians. Buddhists kill no animals–they
thrive by making a specialty of the soy bean, which, by the
way, is already being used in the French Army. They find
there that soy bean mixed with flour makes a good cracker,
more nourishing than any other cracker.’”
“The Chinese do not know what worn-out soil is. Some
places are so fertile and are cultivated with so much care and
skill that three or four crops a year are regularly gathered...
it is very common to see two crops in the same field at the
same time... The Chinese have a passion for fertilizing the
soil...”
“Dr. Kin is a graduate of the Woman’s Medical College
of New York, and her great interests have always been
domestic sanitation, civic hygiene, the conservation of life,
and questions of nutrition. She is the head of the Imperial
Peiyang Woman’s Medical School and Hospital, near Peking,
which sends out district nurses to Chinese slums to teach the
people right living and ways of keeping well. The Imperial
Infant Asylum in Tien-tsin, the Widows’ Home, and the
Girls’ Refuge all come under her supervision as head of the
woman’s hospital work of Northern China. She will return
to this country in October, bringing to our Government the
detailed results of her study of the uses of the soy bean as
a foodstuff needed by this country and by the world in the
campaign of food raising and conservation.”
An illustration (line drawing) shows a portrait of Dr.
Yamei Kin. The caption below the illustration states: “Dr.
Yamei Kin, the only [sic] Chinese woman with a physician’s
diploma from an American college.”
Note 3. Actually, Yamei Kin was the first Chinese
woman with a physician’s diploma from an American
college.”

Note 4. Frank N. Meyer wrote letters about Dr. Yamei
Kin in 1911 and 1916.
Note 5. This is the earliest document seen (Aug.
2013) that mentions a soy pudding (a “delightful chocolate
pudding” made from bean curd).
1294. Brownsville Daily Herald (Texas). 1917. Chinese
woman U.S. graduate. June 19. Col. 2.
• Summary: “Dr. Yamei Kin, the only Chinese woman
graduate of an American medical college, has sailed for
the Orient to gather data on the soy bean and its value
as a nutritive food, for the department of agriculture in
Washington [DC]. This is the first time that a United States
department has given so much authority to a Chinese, and
the fact that it is a woman makes it doubly interesting. Dr.
Kin is a graduate of the Woman’s Medical College of New
York, and an authority in her country on domestic sanitation
and questions of nutrition, besides being an energetic worker
for the development of civic hygiene in China. She is head of
the Imperial Peiyang Woman’s Medical School and Hospital,
near Peking, which sends out district nurses to Chinese slums
to teach the people right living. The Imperial Infant Asylum
in Tien-Tsin, the Widow’s Home, and the Girl’s Refuge all
come under her supervision as head of the woman’s hospital
work in Northern China. She makes frequent sojourns in
this country to familiarize herself with the latest American
methods and discoveries in hygiene. She will return to
America in October, bringing to our government the detailed
result of her study of the uses of the soy bean as a foodstuff,
needed by this country and by the world in the campaign of
food raising and conservation.”
1295. Weekly News Letter (USDA). 1917. Soy beans for seed:
When to plant north and south–Varieties suited to regions–
No danger of overproduction. 4(46):1-2. June 20.
• Summary: “Farmers north of the Potomac and Ohio Rivers
may well plant a much larger acreage to soy beans for seed,
according to the United States Department of Agriculture.
In view of the present and prospective high prices of soy
beans for food and manufacturing there is no likelihood
of overproduction this year. The soy bean also is a soil
improver, and the straw is valuable for feeding purposes.”
“Varieties with yellow seeds are preferred by food
manufactures. The Ito San is the earliest maturing yellow
variety available and yields well in Wisconsin, Michigan,
northern Indiana, Ohio, Massachusetts, Rhode Island, and
Connecticut. In the central and southern parts of the northern
States the Medium Yellow, Mongol, and Mikado are more
desirable sorts.” Address: Washington, DC.
1296. Weekly News Letter (USDA). 1917. Use native soy
beans. Imported soy beans are mixture of many varieties and
undesirable for seed. 4(47):8. June 27.
• Summary: “During the past few months very large
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quantities of Manchurian and Korean soy-bean seed have
been received at Pacific coast ports and distributed to some
extent in different parts of the United States. Although
imported mainly for industrial purposes, it has been
brought to the attention of the United States Department
of Agriculture that some of the seed has been offered for
planting purposes at prices much below those of Americangrown beans. Much of this seed is exceedingly undesirable.
The farmer is advised not to plant imported seed, as
disappointment with the crop will almost certainly result.
“Throughout the Orient where the beans are largely
produced the seed is bought up by the merchants and stored
at railway stations. No grading is attempted, the stored beans
being of all varieties and mixed more or less with sand
and trash. The exporters buy the beans from the merchants
simply by weight, but before shipment the beans are graded
only as to color of seed and cleaned. Nearly every lot
contains several varieties resembling each other only in seed
color.
“The United States Department of Agriculture has tested
over 1,000 varieties of soy beans received from different
parts of the Orient, and the majority of these are much
inferior to the best varieties commonly grown in the United
States. Even small lots of imported seed have been found
more or less mixed, in some cases as many as 12 distinct
varieties being found in one sample... Such seed sometimes
produces plants ranging from 10 to 30 days apart in time of
maturity.
“In the United States much attention has been given
to the breeding of pure adapted varieties, and there are
now about 20 satisfactory sorts on the market.” Address:
Washington, DC.
1297. Armsby, Henry Prentiss. 1917. The nutrition of farm
animals. New York, NY: The Macmillan Co. xvii + 743 p.
June. Illust. Index. 20 cm. [50+ ref]
• Summary: Soybeans are mentioned on pages 33, 70, 581,
587, 594, 716, 718-20, and 722.
In chapter 1, “The components of plants and animals,”
section 4, “The proteins,” states (p. 33): “The principal
groups into which they are subdivided are designated as
follows: “a. Albumins.–These are simple proteins soluble in
pure water and coagulable by heat. Besides the familiar
egg albumin, they include the albumins of blood serum and
of milk serum. Albumins have also been found in small
amounts in a great variety of seeds, including those of wheat,
rye, barley, pea, vetch, soybean and cowpea.”
In chapter 2, “The components of animals and of feeding
stuffs,” section 4, “The composition of feeding stuffs” states
(p. 69-70): “107. Nitrogen factors.–Evidently the accuracy
with which the protein and the non-protein in a feeding stuff
are determined depends not only upon the accuracy with
which the protein and non-protein nitrogen can be separated

and determined but also on the correctness of the factors
used for converting nitrogen into protein or non-protein
respectively.
For protein the usual factor has been 6.25 as already
stated, based upon the assumption of 16 per cent of nitrogen
in average protein. As was stated in Chapter I (44), however,
different proteins vary in their nitrogen content, and in
particular the vegetable proteins run higher in nitrogen than
the animal proteins, which is, of course, equivalent to a
smaller conversion factor. But while it is easily shown that
the present factor is incorrect in many cases, it is not so
easy to find a substitute. There is a rather wide range in the
nitrogen content of the individual vegetable proteins, while
most feeding stuffs contain two or more proteins in unknown
proportions. Moreover, the proteins of the majority of
feeding stuffs, especially of the roughages, have not yet been
separated and studied.
“Ritthausen (Landw. Vers. Stat. 47 (1896), 391) has
suggested the use of the factor 5.7 for the majority of cereal
grains and leguminous seeds, 5.5 for the oil seeds and for
lupines, and 6.0 for barley, maize, buckwheat, soybean,
white bean, and rape and other brassicas.
“For various classes of human foods, Atwater and
Bryant (Storrs (Connecticut) Agric. Exp. Sta., Rpt., 12, 79)
have proposed the following factors for the computation of
protein from protein nitrogen: “Animal foods 6.25
“Wheat, rye, barley and their manufactured products...
5.70
“Maize, oats, buckwheat and rice, and their
manufactured products 6.00
“Dried seeds of legumes 6.25.”
In chapter 15, “The feeding stuffs,” section 3, “The
concentrates” states (p. 581): “690. Leguminous grains.–The
leguminous grains share the general physical properties of
the naked cereal grains, and like them contain feed materials
(proteins, carbohydrates, fats) of the highest grade. They are
especially characterized, in contrast with the cereal grains, by
their relatively high percentage of protein, ranging according
to American analyses from 20 to 42 per cent. Some of them,
as the soybean and the lupine, also carry notable amounts
of fat, but the more common ones are not richer in this
substance than the cereals. They are richer in ash than the
cereals, notably as regards phosphoric acid and lime. Their
digestibility is generally high. Like the cereals, they are
valuable as sources of total digestible feed in a concentrated
form, but unlike these they serve also to enrich rations in
protein.”
After subsections on “Cottonseed meal” and “Linseed
meal” we read (p. 587): “Other oil meals.–Oils are also
manufactured commercially from the seeds of the common
peanut, the soybean, the oil palm and the cocoa palm. The
resulting oil cakes or meals are extensively used as feeding
stuffs in European countries but do not appear to have as yet
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found access to the feed market of the United States to any
considerable extent.”
In chapter 16, “Relative values of feeding stuffs,” table
167 (p. 594), titled “Amount of different feeds required
to equal one fed unit,” states under feed for dairy cows–
concentrates: “Cottonseed meal: 0.8.
“Oil meal, dried distillers’ grains, gluten feed, soybeans:
0.9.”
In the Appendix, Table 7, “Values per 100 pounds for
ruminants,” mentions soybeans on various pages: Hay or
fodder–Soybeans (p. 716). Fresh green roughage–Green
legumes–Soybeans, all analyses. Soybeans, in bloom.
Soybeans, in seed (p. 718). Silage–Soybeans (p. 718).
Leguminous seeds–soybeans (p. 719). Oil extraction–
Soybean meal, fat extracted (p. 720).
Table 9, “Values for 100 pounds of swine,” mentions
“Soybean meal” on p. 722.
Note: Henry Prentiss Armsby lived 1853-1921. Address:
Ph.D., LL.D., Director, Inst. of Animal Nutrition, The
Pennsylvania State College; Expert in Animal Nutrition,
USDA.
1298. Gayle, H.K.; Lloyd, E.R. 1917. Silages for fattening
steers. Mississippi Agricultural Experiment Station, Bulletin
No. 182. 15 p. June.
• Summary: Mammoth Yellow soy beans gave a relative
low yield of silage (4 tons/acre), but the feeding value of a
mixture of equal parts Goliad corn and Mammoth Yellow soy
beans was the highest of all combinations tested. In four lots
of steers the largest profit per steer came from 12 steers fed a
mixture of corn silage and soy bean silage, and this mixture
gave the best return per dollar invested.
Tables show: (1) The cost of production and average
market value of feeds (p. 4). (6) Chemical analysis of feeds
(Incl. Goliad corn and Mammoth Yellow soy beans) (p. 13).
(8) Nutrients consumed per pound of gain. (9) Digestible
nutrient requirements (fold out, p. 15). Coefficients of
digestibility for two silages (p. 15). Address: Agricultural
College, Mississippi.
1299. Virginia Department of Agriculture and Immigration,
Bulletin. 1917. The soy bean. No. 118. p. 4-6. June.
• Summary: Contents: Introduction. Soil and climate
requirements. Culture. How soy beans are harvested. When
to cut soy beans. Varieties (those that have succeeded
in Virginia are Ito San, Hollybrook, and Mammouth
[Mammoth]). Soy bean and products for human food (soy
beans sold commercially as “pork and beans–part or all of
the beans being soy beans,” soy flour, and bread made from
soy flour).
“The soy bean is probably a native of Africa, and was
introduced into the southeastern part of Asia more than 3,000
years ago by ancient travelers between Zanzibar and India,
or Ceylon... It is also known as Soja Bean, Coffee Berry and

Japan Pea.”
1300. Walton, W.R. 1917. How to detect outbreaks of insects
and save the grain crops. Farmers’ Bulletin (USDA) No. 835.
24 p. June. Revised in 1935.
• Summary: “A great portion of the annual loss to the grain
crop due to insect injuries can be avoided by vigilance and
vigorous action on the part of grain growers.”
“Crops belonging to the bean family, such as cowpeas,
soy beans, clover, alfalfa, etc., may be interposed safely
between sod and grain and especially between sod and corn,
in order that injury to the rain cop by these pests may be
avoided.” Address: Entomologist in Charge of Cereal and
Forage Insect Investigations.
1301. Literary Digest. 1917. To study the soy-bean for Uncle
Sam. 55(2):52-53, 55. July 14. Whole No. 1421.
• Summary: This is a lengthy summary of an interview with
Dr. Yamei Kin, published in The New York Times Magazine
on 10 June 1917. It includes several lengthy excerpts. “So
interested has the United States become in this discovery
[China’s knowledge of the soy-bean] that Dr. Yamei Kin, a
Chinese woman graduate of an American college, has been
sent back home to gather for the Agricultural Department at
Washington [DC] all the facts that are known in China about
the soy-bean.”
“’Instead of taking the long and expensive method of
feeding grain to an animal until the animal is ready to be
killed and eaten, in China we take a short cut by eating the
soy-bean, which is protein, milk, and meat in itself,’ says Dr.
Kin.
“The plain bean, however, is never eaten, but it furnishes
such products as natto, tofu, miso, yuba, shoya [sic, shoyu],
and other dishes with queer-sounding names...”
A letter dated 26 March 1917 from Frank N. Meyer in
China gives the address of Dr. Mrs. Yamei Kin as 500 W.
111th St., New York City.
1302. Carpenter, Frank G. 1917. Peanut crop of the South is
worth millions: Soy bean also a new southern product which
is adding greatly to the food supply of the country. Boston
Daily Globe. July 15. p. SM8. Sunday magazine.
• Summary: This article is mostly about peanuts. “And now
a word or so about the soy bean... This plant... came into
notice at the time of the Russo-Japanese War [1904-05].
“In England a soy flour has been placed on the market
which is composed of one-fourth bean meal and 75 percent
wheat flour. They make biscuits, cakes and bread of this
flour.” The USDA advises the same proportions.
“Soy beans are taking the place of ordinary baked beans
of the United States. A number of the canning factories
were putting them up at the time our war with Germany
was declared. They had bought such a large supply of the
beans of the South that the cottonseed oil mills, which were
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crushing them for oil and cake, found a shortage of their
supply, and it was thought that there would not be sufficient
for seed.
“Then the government restricted the use of tin cans for
beans on account of our war demands for tinplate, and the
baked bean canners could not get enough for their products.
This has caused them to release their bean supply, with the
result that the South has had all the seed it needed for this
year.”
Photos show: (1) A small portrait photo of Frank
Carpenter. (2) A soy bean plant with leaves, pods and roots.
(3) Seven named varieties of soy beans, showing pods and
seeds: Buckshot, Haberlandt, Ito San, Hollybrook, Guelph,
Austin, and Mammoth.
1303. Hartford Courant (Connecticut). 1917. The case of the
soy bean. July 21. p. 10.
• Summary: That the soy bean “will become forthwith an
article of food for New England folk is very unlikely even
though the National Emergency Food Garden Commission is
now urging the public to can the beans.
“The strange campaign for the introduction of this new
article of diet has moved W.P. Brooks of the Massachusetts
Agricultural Experiment Station to publish a fairly
conclusive statement upon the matter. He says the advocates
of the soy bean say something like this about it: “’The soy bean is a very rich food; it can be successfully
grown in Massachusetts and will give a large yield; it is
palatable prepared and served in similar ways to those
employed in the cooking of ordinary field and garden beans.
The last statement is, I believe, absolutely incorrect, and the
others require qualification. The fact that I have had unusual
opportunities of observation and experience with this crop
leads me to ask space for this article since I hope it may be
the means of preventing discouragement and disappointment.
I lived for twelve years in Japan. In that country the soy
bean has for many hundreds of years been an important crop.
The Japanese made practically no use of it as a vegetable
prepared by ordinary methods of cooking. They are very
largely vegetarians, and if it were adapted to such use there
can be no doubt they would so employ it.’
“Then Mr. Brooks goes on to say that since coming
to this country he has tried baking the soy bean and the
members of his family were a unit in agreeing that it was
nowhere near as desirable as the native varieties. He had
roasted and ground the bean and used it as a substitute for
coffee and found it a trifle less worse than when baked.
“He says that the bean is rich in protein and fat but
he adds that it is much too rich to be palatable. While the
Japanese do not use it as a cooked food they contrive to
make a cheese [tofu] of it, but this they do not prepare in the
family but buy it of manufacturers. They also use the bean
in preparing a sauce [soy sauce] and make extensive use of
it as a food for cattle. Finally he says that while he does not

wish to discourage experiments he does not think it will be
regarded as useful as an article of food.
“The most productive varieties, he says, are not likely to
mature in Massachusetts but several varieties will generally
produce a crop. They need, he says, a season a little longer
than the larger sorts of field corn and they will produce from
twenty to twenty-five bushels to the acre. Do Connecticut
people care to raise soy beans with this outlook, especially
when it is considered desirable to inoculate the soil with a
certain bacteria before attempting to get a crop?”
1304. Los Angeles Times. 1917. Oriental beans reach here in
record cargo: More than nine thousand tons of soyas brought
to this port from Manchuria for Mill at Vernon, which
extracts oil content partly for the manufacture of soap–
Experiments for salads. July 22. p. II7.
• Summary: “More than 100 longshoremen are working day
and night at Los Angeles Harbor unloading from the Danish
motor ship Australian a cargo of 9,373 short tons of soya
beans from Dairen, Manchuria. This is the first shipment of
this kind ever brought to this port and the largest complete
cargo ever received here from a foreign harbor. Other similar
cargoes will follow.
“The soya or soja is a little yellow bean closely
resembling a common cow pea, although smaller in size. It
is creating a tremendous interest in American agricultural
circles and doing much to develop the commerce of this port.
It yet may give Los Angeles merchants their first opportunity
to get regular steamship service to the Orient with plenty of
cargo space for Southern California products.
“The cargo now being unloaded is for the Globe Milling
Company, which last November began the construction of
an oil mill in Vernon [located 3-4 miles southeast of Los
Angeles]. This plant is now completed and is turning out
products from cotton seed and other materials. The soya
beans will be handled at this mill. The oil will be produced
from them and while a large amount will be prepared for the
manufacture of soap, plans have been made for the conduct
of an extensive series of experiments for the production of a
palatable cooking and salad oil. The soya bean has about 19
per cent. oil content and all but about 7 per cent. is extracted
at the Vernon mills. The remaining substance is converted to
bean cake and meal for cattle and hog feed.
“Controls output: The Australian is of 10,000 tons
capacity and is owned and operated by the East Asiatic
Company, Ltd., a Danish corporation which not only controls
the bean output of the Orient through its buying organization,
but also owns a fleet of sixteen motor ships and is building
twenty more.
“The Australian is 450 feet long and is equipped with
twin screws and six Diesel engines. The engines are rated
at 3,200 horse power, but develop the same power as steam
engines rated at 15,000 horse power. The engines occupy
very little space and the cost of operating it is only one-fifth
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that of steam vessels of the same capacity.
“The Australian carries a crew of only 33 men. A steam
vessel of the same capacity would carry 65 men... The
company has a long-time contract for fuel oil with the Union
Oil Company at San Francisco...”
“’California could raise the soya bean but labor
conditions in Manchuria are such that it can be imported in
this country and sold at a good profit,’ said Erik F.M. Krag
of San Francisco, Pacific Cast traffic manager for the East
Asiatic Company, yesterday.” The soya bean “is ground
for the oil which is now being used extensively in the
manufacture of soap and other products for which animal
fats are now prohibitive.
“Good stock food: ‘The hulls [sic] make a good stock
food. Last year we imported over 200,000 tons of these
beans into America.
“In China the soya bean is used for food and even in
this country it is being packed to a limited extent by eastern
pork and bean packers. It has been raised to some extent
in this country for stock food. It has remained for China to
teach Boston some tricks about beans, however. America
has become so interested in the bean that the Agricultural
Department has sent Dr. Yamei Kin, a Chinese woman
graduate of an American college, back to China to gather
facts about it.
“While the Americans have raised the bean for stock
feed and eaten the meat the Chinese have taken a short cut to
get the protein which is the food value of meat and milk by
eating the bean itself.”
A photo shows workers “Unloading soy beans from
the Danish motor ship Australien [sic, Australian], at Los
Angeles Harbor.”
1305. Asia: Journal of the American Asiatic Association.
1917. People of the hour: Dr. Yamei Kin. Returning to China
to collect data on the soya bean for the United States (Photo
caption). 17(5):329. July.
• Summary: This large, excellent photo shows Dr. Yamei Kin
seated at a desk, writing, while turning around to look at the
camera. On the wall above the desk are four large Chinese
characters on a horizontal banner.
The lower caption reads: “The Department of
Agriculture at Washington [DC] thinks that the soya bean, a
cheap and very nutritious product, constituting an important
part of the daily food in China, may prove valuable to the
United States. It will be Dr. Kin’s task to bring back to the
United States in October a detailed report of the uses of the
soya bean and the various products that the Chinese have
developed out of it, so that it can be introduced in attractive
form to the American people. Dr. Kin is well adapted for
this work, since her special interests have been nutrition,
domestic hygiene, and civic sanitation. She has been in this
country on furlough from her work as head of the woman’s
hospital and training school for nurses at Tientsin [Tianjin].”

1306. Burrill, Thomas J.; Hansen, Roy. 1917. Is symbiosis
possible between legume bacteria and non-legume plants?
Illinois Agricultural Experiment Station, Bulletin No. 202. p.
111-81. July. [440* ref]
• Summary: “Introduction: The work reported in this bulletin
deals with an attempt to develop a symbiosis legume bacteria
and non-legume plants similar to that which exists between
legume bacteria (Pseudomonas radicicola) and legume
plants.” Note 1. This attempt failed.
“Since the demonstration, in 1886, by Hellriegel and
Wilfarth of the symbiotic fixation of atmospheric nitrogen
by legume plants and certain microorganisms, no crop
rotation has been considered rational that does not include
a liberal use of legumes. The importance of this discovery
to agriculture is generally appreciated. That it is applicable
thruout the world makes it of especial value to mankind.”
Numerous tests made with the bacteria isolated from
cowpea, soybean, Japan clover, and other plants show clearly
and invariably monotrichnic flagellation. Therefore the
designation Pseudomonas radicicola was restored.
By an extensive series of cross-inoculations, the
researchers demonstrated eleven groups of legume bacteria.
When arranged according to cultural characters, all the
cultures in the eleven could be placed in only three groups.
The soybean is mentioned (in passing) on pages 119,
123, 125, 134-35, 137, 154.
Among the 17 photos, no. 5 (p. 124) shows
Pseudomonas radicicola, with polar flagellum, on peanut
(B), hog peanut (Amphicarpa monoica), and soybean.
Note 2. At the end of this article are two long
bibliographies, each with the publications listed
chronologically. (1) Symbiotic nitrogen fixation by legumes
(1687-1916; p. 161-78); (2) Non-legume root nodules (18601915; p. 179-80).
Note 3. The Foreword, by E. Davenport, Director of
the Station, begins: “This bulletin reports the last work of
Thomas Jonathan Burrill, who in 1880, thru studies of pear
blight, first experimentally proved the fact that plant diseases
are sometimes caused by bacterial invasion.” It goes on to
tell how, after retirement, he devoted the last three years of
his life to this work, until his death on 14 April 1916, before
the work was finished. His assistant faithfully wrote up his
results. Address: 1. Prof. of Botany Emeritus; 2. Asst. in
Nitrogen-Fixation Research.
1307. Hunt, Caroline L.; Atwater, Helen W. 1917. How to
select foods. III. Foods rich in protein. Farmers’ Bulletin
(USDA) No. 824. 19 p. July. See p. 13.
• Summary: The first section, titled “Importance of protein
and which foods supply it,” begins: “Every farmer knows
that nitrogen is one of the chemical elements which neither
his crops nor his stock can do without. He knows also that
it costs more than any other necessary element. The same
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is true of nitrogen in human food. It is absolutely necessary
for the building and repairing of body tissues and can be
obtained by the body only from the food substance or
nutrient known as protein.
“A larger proportion of protein is found in eggs, meats,
fish, milk, cheese, and the dried seeds of the legumes (peas,
beans, cowpeas, soy beans, peanuts, etc.) than in most other
materials, and these usually are spoken of as foods rich in
protein, or the protein group of foods. Except for the dried
legumes, these protein-rich foods are all of animal origin and
are mostly among the more expansive food materials. Some
of the cereals, especially wheat and oats, and some of the
nuts are also fairly rich in protein...”
In the section titled “Use of protein-rich foods in
cookery” is a recipe (p. 13) for “Baked soy or togo beans
(This dish provides about 6 ounces of available protein.)
Soy beans, known in the retail market as togo beans,
resemble navy beans in some ways. They contain, however,
a considerable amount of fat. For this reason, neither pork
nor other fat is used in cooking them unless it is wanted for
flavor. They are considerably richer in protein also.
“Wash and pick over 1 quart of soy beans. Cover with
boiling water, boil for 10 minutes, and soak overnight in
the same water. In the morning pour off and save the water.
Pour cold water over the beans and rub them between the
hands to remove the skins, which will float off in the water.
Removing the skins in this way takes only two or three
minutes and greatly improves the quality of the dish. If a
few skins are left on, they will do no harm, unless the dish
is being prepared for a person of poor digestion. Drain the
beans, pour over them the water in which they were soaked,
and cook until tender at a temperature just below the boiling
point. Pour off the water, put the beans into a bean pot, cover
with cold water, add 1½ tablespoonfuls of salt, and bake four
or five hours in a covered dish. Remove the cover and bake
one hour more. This dish serves 10 to 12 persons.” Address:
Scientific Assts., Office of Home Economics [USDA].
1308. Ladies’ Home Journal. 1917. The most nourishing of
all beans. Plant soy beans: They will come in handy next
winter. 34:29. July.
• Summary: “Now that we are taking stock of our food
resources we find these beans a palatable, nutritious food...
they make an emergency addition to our daily food and,
most important of all, they can be used as a meat substitute.
The fact that they contain no starch makes them valuable for
invalids who cannot eat starchy foods.”
Soy beans “may be boiled and served as a vegetable,
roasted like peanuts and made into soy-bean coffee and soybean cheese. There is a soy-bean milk rich in protein, which
makes an excellent substitute for condensed milk and is
particularly valuable in cooking. There is also a soy-bean oil,
which is valuable as a food product.
“The beans may be grown easily in practically all

sections of the country where corn is grown, and they will
give heavier yields than most other beans.”
“The dried beans may be purchased now in some
markets in various parts of the country, often under the name
of togo beans, or Manchurian or Chinese or black beans, but,
with the increased acreage which will be given to raising
them this summer, will be more generally available.”
“Soy beans have been canned in considerable quantities
during the past season, baked with pork, and are on sale in
this form in numerous markets. Canned green soy beans,
which may be compared with lima beans, also are on the
market in some sections of the country.”
“There are several varieties of bean cheese made from
the soy bean.” The article then describes how natto and tofu
are made and eaten. Gives a recipe for soy beans with bacon
and molasses.
Note 1. This article, published about 3 months after the
United States entered World War I, is based in part on USDA
Weekly News Letter (11 April 1917, p. 7).
Note 2. This is the earliest English-language document
seen (Nov. 2012) that uses the term “soy-bean coffee” to
refer to soy coffee.
Note 4. This is the earliest article on soy seen (Aug.
2002) in Ladies’ Home Journal magazine.
1309. Lipman, Jacob G.; Blair, Augustine W. 1917. The yield
and nitrogen content of soybeans as influenced by lime. Soil
Science 4(7):71-77. July. [5 ref]
• Summary: Liming the soil increases the yield of soy beans
and also the nitrogen (protein) content of the beans. When
the crop is harvested as hay or as dry stalks, the yield and
nitrogen content are also greater on limed soil. An acre of
limed soil yielded an average of 19.3 bu of beans containing
6.15% nitrogen, while an acre of unlimed soil yielded 13.2
bu of beans with 5.73% nitrogen. Tables show: (1) The
influence of lime on the number of nodules and percentage
of nitrogen for soybeans when harvested as hay. Varieties:
Cloud, Hollybrook, Manchu, Medium Yellow, Ohio 9035,
Swan. (2) (2) The influence of lime on the yield and nitrogen
content of soybeans when harvested at maturity, calculated
on the acre basis. Varieties: Baird, Cloud, Ebony, Edna,
Guelph, Hollybrook, Ito San, Manchu, Manhattan, Medium
Yellow, Ohio 9035, Swan, Tarheel, Wilson.
“Out of the fourteen varieties in 1916, only four fell
below a yield of 18 bushels per acre on the limed plots, while
the Wilson gave a yield of 25.5 bushels and Ohio 9035,
Swan, Edna and Baird yielded between 20 and 25 bushels
per acre.” Address: New Jersey Agric. Exp. Station.
1310. New York Produce Review and American Creamery.
1917. Navy bean has rival: Soybean has higher food value–
Bean milk preparation. 44(14):565. Aug. 1. [1 ref]
• Summary: Discusses the advantages of soybeans over navy
beans, based in part on Ohio Agric. Exp. Station Bulletin

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 524
312. “Soybeans are rapidly finding a place as human food,
used as common white beans and in new preparations, but
more nutritious and economical. Less risk and labor are
involved in growing and harvesting soybeans as compared
with navy beans.
“Boiled or baked alone, or in combination with pork,
potatoes or rice, soybeans take the place of navybeans.
Soaking over night in considerable water is necessary to
remove the strong flavor of the beans. A little soda in the
water during cooking makes them softer.
“Green soybeans cooked in the pod shell easily, and
make a palatable dish when served with butter or milk. The
pods are tough and seldom eaten.
“A little soybean flour added to cornmeal makes mush
made from the mixture brown and quicker and increases its
food value.”
“Soy sauce, bean milk, bean curd and a ripened
vegetable cheese called ‘miso’ are common foods made of
soybeans in Japan and China.”
Note: This is the earliest English-language document
seen (Nov. 2013) that uses the term “soybean flour.” Address:
New York.
1311. Morse, W.J. 1917. Re: Report on visit to North
Carolina. Letter to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Aug. 13. 3 p. Handwritten, with
signature on hotel letterhead.
• Summary: “Dear Prof. Piper: Am about one day behind
in my itinerary due to the fact that I spent part of a day at
the Farmers’ Cotton Oil Mill, Wilson, North Carolina. I
learned that this mill was receiving rather a large quantity of
Manchurian soy beans. During my time there they unloading
twenty (20) carloads of beans and were expecting eighty (80)
more carloads within a short time. The mill purchased in
all 3,000 long tons. I learned that the Newbern [New Bern],
North Carolina Mill had received 2,500 tons, the Hartford
[Hertford], North Carolina Mill, 2,000 tons and the Edenton,
North Carolina Mill, 2,000 tons, making in all for eastern
North Carolina oil mills about 10,000 long tons or about
375,000 bushels.
“As far as I could learn the mills paid about $60 per ton
at the port. The shipment was received at Wilmington, North
Carolina. 2000 tons however were put off at Charleston,
South Carolina for some South Carolina oil mill.
“The Wilson people were rather eager to put the meal
up as flour and have the proper machinery for doing so. If
any inquiries come to the office relative to soy meal for stock
feed or for flour as human food it would be well to refer
them to the following:
“Farmers’ Cotton Oil Mill, Wilson, North Carolina.
“Newbern Cotton Oil Mill, Newbern [New Bern], North
Carolina.
“Edenton Cotton Oil Mill, Edenton, North Carolina.”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Hotel Myon, Irvine W. Myers,
Owner and Proprietor, Tifton, Georgia.
1312. USDA Bureau of Plant Industry, Inventory. 1917.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1914. Nos. 36937 to 37646. No. 38. 105 p. Aug. 17.
• Summary: Soy bean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.)
“37036-37058. From Chusan, Chosen (Korea).
Presented by Rev. George H. Winn, Presbyterian Mission.
Received Jan. 28, 1914.
“37036 and 37037. Soja max (L.) Piper. (Glycine
hispida Maxim.)
“37036. ‘No. 1. Yulgochi bean. Very hardy, will grow
and produce where the ordinary beans will not amount to
much.’
“37037. ‘No. 2. Kambool. Very commonly found in the
markets.’
“37038 and 37039. Phaseolus angularis (Willd.) W.F.
Wight. Adzuki bean.”
“37040 to 37055. Soy bean.
“37040. ‘No. 5. Brown mottled bean; carefully
cultivated and given sufficient fertilizer.’
“37041. ‘No. 6. Brown. Planted around the edges of
the rice fields or where there is a small corner that can be
utilized, they are very hardy and will grow and produce
where the ordinary beans will not amount to much.’
“37042. ‘No. 7. Large white-eyed bean; carefully
cultivated and given sufficient fertilizer.’
“37043. ‘No. 8. Large green bean. The larger beans are
all carefully cultivated and given sufficient fertilizer.’
“37044. ‘No. 9. Black mottled brown bean. As a rule,
the smaller beans are planted around the edges of the rice
fields or where there is a small corner that can be utilized.
They are very hardy and will grow and produce where the
ordinary beans will not amount to much.’
“37045. ‘No. 10. White mottled black bean; carefully
cultivated and given sufficient fertilizer.’
“37046. ‘No. 11. Ordinary green bean. As a rule, these
beans are planted around the edges of the rice fields or
where there is a small corner that can be utilized. They are,
however, often planted in fields. They are very hardy and
will grow and produce where the ordinary beans will not
amount to much.’
“37047. ‘No. 12. Brown mottled bean; often planted
around the edges of rice fields and where there is a small
corner that can be utilized; very hardy and will grow and
produce where ordinary beans will not amount to much.’
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“37048. ‘No. 13. Large blue bean; carefully cultivated
and given sufficient fertilizer.’
“37049. ‘No. 14. Large black bean; carefully cultivated
and given sufficient fertilizer.’
“37050. ‘No. 15. Small black bean; grown around the
paddy fields. It is cultivated in larger areas because it is
supposed to be extra nourishing, and some seem even to
suppose it has medicinal properties, but I fear there is not
much to it.’
“37051., ‘No. 16. The larger beans are all carefully
cultivated and given sufficient fertilizer.’
“37052. ‘No. 17. The red bean; carefully cultivated and
given sufficient fertilizer.’
“37053. ‘No. 18. Black mottled yellow. Small beans
which are planted around the edges of the rice fields or
where there is a small corner that can be utilized; very hardy
and will grow and produce where the ordinary beans will not
amount to much.’
“37054. ‘No. 19. Maroon bean. One of the larger beans,
all of which are carefully cultivated and given sufficient
fertilizer; but this is not very commonly found.’
“37055. ‘No. 20. Ordinary white bean. One of the larger
beans; carefully cultivated and given sufficient fertilizer.’”
“37062 and 37063. Soy bean. From Harbin, China.
Presented by Mr. Southard Warner, American consul, at the
request of the American consul at Newchwang. Received
Feb. 5, 1914.
“See report on the ‘Soya Bean of Manchuria,’ 1911 [by
Norman Shaw, Dairen].
“37062. Grown south of Harbin.
“37063. Grown north of Harbin.”
“37069 to 37083. From Tientsin [Tianjin], China.
Presented by Dr. Yamei Kin, Peiyang Woman’s Medical
School and Hospital. Received Feb. 6, 1914.
“37074 and 37075. Soy bean.
“37074. ‘Yüeh ya tou, literally ‘moon-tooth’ bean, so
called from the edge of the green peeping outside of the
black thick skin like the crescent moon in the sky. Is largely
used for making bean sprouts, which they say requires a bean
that is not mealy or farinaceous, as that kind becomes mushy
in the process of germination and has no taste left. Also is
good for feeding animals, requiring to be lightly steamed
before feeding, not boiled, for then the oil escapes and the
flavor is lost. This kind is valued for its oil, which it contains
in a great amount, and for making bean curd. This must be
grown in a well-drained clay soil; black or moist earth will
not do.’
“37075. ‘Cha tou. Specially used for making bean curd
and bean sprouts.’”
“37077. Soy bean. ‘Huang tou. Used for making bean
curd as well as starch and vermicelli.’ Note: #37078 is Mung
bean (Phaseolus aureus Roxb. [Roxburgh], Lü tou).
“37080. Soy bean. ‘Ching tou. Used only for the oil
expressed and fodder purposes.’”

“37228 to 37325. Soy bean. From Seoul, Chosen
(Korea). Presented by Mr. George H. Scidmore, American
consul general. Received Feb. 17, 1914.
“’I submit the following information, which has
been obtained, for the most part, from the Director of the
Department of Agriculture, Commerce, and Industry, of the
General Government of the Chosen. The same officer has
very kindly supplied samples of 98 varieties of soy beans.
“’The usual period during which the seed is sown
extends from the middle of May to about July 10. In case
the sowing is postponed till the latter part of that period, the
fields from which wheat has already been harvested are used.
The soil is first prepared by plowing and is then shaped into
small hemispherical hillocks about 4 ft in diameter. The seed
is then planted in drill holes on the top of these hillocks, 6
or 7 inches being left between drill holes and 5 or 6 seeds
being sown together in a hole. As a general rule, no manure
or other fertilizer is used, but when it is desired to enrich the
soil ashes are most commonly employed. After the plants
have sprouted sufficiently, the shoots are thinned out so as
to leave two or three only to each drill hole. This process
takes place at the time of the first weeding. The ground
surrounding the plants is gone over with a hoe or other
implement two or three times to turn over the soil and to
weed the field. The process outlined above gives briefly the
method of cultivation generally in use throughout Chosen,
and is applicable whether the beans are planted in separate
fields by themselves or in the same fields with other crops.
“’It is used mainly for its food value, the oil, and the
residue as a fertilizer after the oil has been expressed. It is
valuable as a food product for both men and cattle, the latter
finding it a very excellent fodder when the whole plant is
used. The principal food products for human consumption
derived from the soy bean are bean paste [jang, Korean
miso], soy [sauce, kan jang], bean curd, meal, etc.’” There
follows a long list of 98 new soybean introductions from
Korea, grouped by seed color; the first four are representative
of the rest:
“37228. ‘A1. Six Months. Yellow. From South Chusei
Province, Koshu district.’
“37229. ‘A2. Widower. Yellow. From North Heian
Province, Seisen district.’
“37230. ‘A3. Broad River. From South Heian Province,
Junan district.’
“37231. ‘A4. White. Yellow. From North Zenra
Province, Chinan district.’
“37232. ‘A1. Early Yellow. Yellow. From North Heian
Province, Kokai district.’
Note: This is the earliest document seen (March 2009)
that mentions Korean-style soy bean paste; it is also the
earliest English-language document seen (March 2009) that
uses the term “bean paste” to refer to Korean soybean paste
(jang).
Other interesting names among these 98 introductions
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from Korea are: Rengyo Egg, Large-Grained White, White
Rat’s Eye, Rich and Virtuous, Large Date, Indigo, Bluish,
Barbarian Blue, Clasped Hands, Clear Blue, Black Rat’s
Eye, and Thousand Tied. A tally of the seeds by color shows:
Yellow 35. Green 22. Gray 17. Black 16. Striped 8. Note
that Yellow seeds comprise only 35.7% of the total by color.
Address: Washington, DC.
1313. USDA Bureau of Plant Industry, Inventory. 1917.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1914. Nos. 36937 to 37646. Continued. No. 38. 105 p.
Aug. 17.
• Summary: Continued: “37326 to 37376. From Pyeng
Yang, Chosen (Korea). Presented by Rev. W.M. Baird, Union
Christian College, through the American consul. Received 17
Feb. 1914.
“’Bean seeds. I have been unable to find out their
characteristics. Many kinds of seeds are grown here. I was
able to secure some privately; also at one of the public
exhibitions I was able to secure from Honorable Matsunagi,
governor of this province, who was the patron of the
fair, samples of all the seeds exhibited there, but without
descriptions.’ (Baird.)
“37326 to 37356. Soy bean. 37326. Green. 37327.
Brown. 37328. Small black. 37329. Large black. 37330.
Cream with tan markings. 37331. Small black. 37332.
Large black. 37333. Small green. 37334. Chocolate color,
large. 37335. Cream mixed with brown and green. 37336.
Chocolate color. 37337. Green. 37338. Cream with black
saddle. 37339. Black with white veining. 37340. Green.
37341. Yellow. 37342. Small brown. 37343. Black and white.
37344. Small yellow. 37345. Large yellow. 37346. Black.
37347. Small brown. 37348. Small black. 37349. Yellow.
37350. Dark brown. 37351. Small dark brown. 37352. Black.
37353. Greenish yellow. 37354. Yellow. 37355. Yellow.
37356. Dark brown. There follows (37357 to 37366) ten
adzuki beans of many colors.
“37395 to 37404. From Kongju, Chosen (Korea).
Presented by Rev. Wilbur C. Swearer, Methodist Episcopal
Church. Received Feb. 26, 1914. Quoted notes by Mr.
Swearer.
“37396 to 37404. Soy bean.
“37396. ‘No. 2. Date bean. Round brown bean. Sown
during the first part of April and reaped at the end of Aug.
or the first part of Sept. Cultivated about the same as the
cherry pea [S.P.I. No. 37395], only in hills about a foot apart.
None of these beans do well if planted too close together.
This bean fertilizes the ground well; grows to a height of 2
ft. Pods are short and rough and contain 3 or 4 beans each.
None of the soy beans are pole beans. This bean is much
smaller than usual, owing to the fact that last summer there
was very little rain.’
“37397. ‘No. 3. White Chestnut bean. Round yellowish

white bean. A favorite with the Koreans. Cultivated the same
as the Date bean [S.P.I. No. 37396]. Used as food for animals
and people. Appearance of vines similar to the Date bean.’
“37398. ‘No. 4. Big Green bean. Round, flat, yellowish
green. Sown in June and harvested in Oct., they grow 2 ft
high. Cultivation similar to that of the Date bean [S.P.I. No.
37396]; pods are also similar.’”
“37399. ‘No. 5. Black-Eyed bean. Small, yellowish,
green bean, with black eye. Can be sown in drills; beans 2 or
3 in apart. The Koreans take these beans after they are dried
and place them in water in the house and eat them after they
have sprouted, sprout and all, as a vegetable.’
“37400. ‘No. 6. Rat’s-Eye bean. Small, round, black
bean. Sown in the last part of April, in hills several inches
apart, they grow 1 ft high. There are four or five beans in a
pod. The people sometimes eat them raw, claiming they have
medicinal properties. Usually they are sprouted and eaten as
a vegetable.’
“37401. ‘No. 7. Black Chestnut bean. Round, flat, black
bean. Sown either in April or in June, they are fed to animals
or are eaten. This bean is much smaller than usual, owing to
the fact that last summer there was very little rain.’
“37402. ‘No. 8. Castor Oil bean. So named because the
Koreans think it resembles the bean of that plant. Black, with
the skin cracked and white streaks showing through. This is
also a favorite with the Koreans, both for animal food and for
man. This bean is much smaller than usual, owing to the fact
that last summer there was very little rain.’
“37403. ‘No. 9. Large Black-Green bean. Round, darkgreen and black. Sown in the middle of May. Cultivation
similar to that of the Date bean [S.P.I. No. 37396]. This bean
is much smaller than usual, on account of lack of rain the
past summer.’
“37404. ‘No. 10. Pheasant-Leg bean. So named because
the marking on it resembles those on the leg of a Mongolian
pheasant. Small, round, brown bean. Sown the last part of
May, not too close together. People eat them usually after
they have sprouted them in the house.’”
“37563. Soy bean. From Songdo, Chosen (Korea).
Presented by Rev. W.G. Cram, the Anglo-Korean School.
Received March 19, 1914. White Manchurian soy bean.”
“37570 to 37576. From Vladivostok, Siberia. Presented
by Mr. John F. Jewell, American consul. Received March
16, 1914. Seeds grown in the Ussuri district along the Ussuri
Railroad; quoted notes by Mr. Jewell.
“37570 to 37574. Soy bean.
“37570. ‘No. 1. Chinese bean, grown in the village of
Chernigovka by P.J. Monostirniy.’
“37571. ‘No. 2. Chinese bean, grown in the village of
Petrovka.’
“37572. ‘No. 3. Chinese bean, grown by St. Troitzky
monastery at Shmakovka.’
“37573. ‘No. 4. Yellow bean, Ko-yi.’
“37574. ‘Khei.’” Address: Washington, DC.
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1314. USDA Bureau of Plant Industry, Inventory. 1917.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1914. Nos. 36937 to 37646. No. 38. 105 p. Aug. 17.
• Summary: Page 8: “Additions to the Chinese jujube
collections have been made through the Yahu tsao, or ‘gourdshaped jujube’ (No. 37069), sent by Dr. Yamei Kin, and the
large-fruited jujubes of Lingpao (Nos. 37475 and 37476),
where hundreds of acres of this fruit were seen by Mr.
Meyer.”
“37069 to 37083. From Tientsin [Tianjin], China.
Presented by Dr. Yamei Kin, Peiyang Woman’s Medical
School and Hospital. Received Feb. 6, 1914. Material as
follows; quoted notes by Dr. Kin, except as indicated.
“37069. Ziziphus jujuba Miller. Jujube.
“ (Ziziphus sativa Gaertn.)
“’Bud wood of the Ya hu tsao, `gourd-shaped jujube,’
so named on account of the shape of the fruit, which has a
constriction in the middle like a gourd. The fruit is said to be
large, measuring from 2½ to 3 inches, and is of sweet flavor
and crisp texture. Chihli Province.’
“37070. Ziziphus jujuba [sic, jujube] Miller. Jujube.
“ (Ziziphus sativa Gaertn.)
“’From Chihli Province. K’ang tsao. The very large ones
that I spoke of before, of which it took but seven or eight to
make a catty. I trust that you will find this bud wood clean,
for they say that the tsao trees are singularly free from pests.
The insects that disturb them apparently confine their labors
chiefly to the leaves.’
“37071. Pyrus sp. Pear.
“’Bud wood of the Pan chin li, ‘half catty pear,’ so
called on account of the large size and good flavor; when
well grown two will weigh on an average a catty. It is said
to require the yellow earth on a mountain slope for the best
development. The flesh is fine and white.’
“37072 and 37073. Prunus Armenica L. Apricot.
“’To be grown in yellow earth which is hot in the
daytime, but at night draws moisture from the depths and
shows a good dewfall. A mountain slope protected from early
cold winds in spring is the favorite locality.’
“Bud Wood.
“37072. ‘Pai hsiang hsing érh, “white fragrant apricot”
from Chihli Province. The wood apparently makes very slow
growth, for you will perhaps notice that though the branches
I send are short, yet there are slight divisions, showing that
they are of three years’ growth. The directions say to get the
wood for budding of one year’s growth, but even at three
years the branches are to my mind remarkably short. The
buds are nice and fat, and the Chinese say they just graft the
whole stem in rather than merely bud it.’”
“37073. ‘White apricot, round late variety, from Chihli
Province.’ (Kin).
“37074 and 37075. Soy bean.

“37074. ‘Yüeh ya tou, literally ‘moon-tooth’ bean, so
called from the edge of the green peeping outside of the
black thick skin like the crescent moon in the sky. Is largely
used for making bean sprouts, which they say requires a bean
that is not mealy or farinaceous, as that kind becomes mushy
in the process of germination and has no taste left. Also is
good for feeding animals, requiring to be lightly steamed
before feeding, not boiled, for then the oil escapes and the
flavor is lost. This kind is valued for its oil, which it contains
in a great amount, and for making bean curd. This must be
grown in a well-drained clay soil; black or moist earth will
not do.’
“37075. ‘Cha tou. Specially used for making bean curd
and bean sprouts.’”
“37076. Vigna Sinensis (Torner) Savi. Cowpea. “’P’a
tou. A mealy, farinaceous bean just to cook in the ordinary
way.’
“37077. Soy bean. ‘Huang tou. Used for making bean
curd as well as starch and vermicelli.’
“37078 Phaseolus aureus Roxb. [Roxburgh] Mung
bean.
‘Lü tou. This makes a better quality of starch than
anything else. It is curious that in China starch for laundry
purposes obtained from maize or wheat is not valued so
highly as that made from this bean. Vermicelli is also made
from the starch of this bean, and one can at once distinguish
it from that made from ordinary starch by the fact that it
keeps its clearness and shape much better, no matter how
much it is boiled. It also has a better flavor and good keeping
qualities. Perhaps it might be an addition to the laundry
starches of America, as I fancy it would take a much better
gloss, as it is harder than the ordinary starch and would not
need so much paraffin added to make a gloss. I doubt if the
American palate would care for the vermicelli; it is clear,
like glass, and the long strings are surpassingly slippery to
eat, worse than the round Italian spaghetti.’ (Kin) 37079.
Phaseolus vulgaris L. Bean.
“’Hung yin tou. Though the bean itself can be eaten, it
is usually used with the pod and all, like a string bean, and it
is prized generally for its long bearing qualities, producing,
once it begins, for three months at least.’
“37080. Soja max (L.) Piper. Soybean. (Glycine hispida
Maxim)
‘Ching tou. Used only for the oil expressed and fodder
purposes.’
37081. Dolichos lablab L. Bonavist bean.
“’Kuan tung ching. (The Manchurian peninsula is often
spoken of as the Kuan tung district.) The common name is
“old-woman’s-ear,” and it is a specialty at the north. The ripe
beans can be used like any other beans, but are generally
used in the pod like string beans. As it grows readily and
likes the cold weather, just so that the blossoms do not
actually freeze, it thus provides a green bean when the other
string beans are gone. In cooking, the object is not to make

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 528
it soft, but just to plunge it into boiling hot water and not
much more than scald it, so that it still remains crisp enough
for salad; then it is dressed with vinegar and oil. It should be
grown on a trellis. The pods when full grown measure from 4
to 6 inches in length and about 2 inches across; people do not
generally wait till it is full grown, but begin to eat it when
young, so that the whole pod can be used.’
“37082 and 37083. Holcus sorghum L. Sorghum.
“(Sorghum vulgare Pers.) 37082. ‘Brown kaoliang.
Apparently identical with Redstem, S.P.I. No. 22011 (C.I.
No. 327), except the peduncle is not red.’ (C.R. Ball.)
“37083. ‘These white varieties go by the common name
of “Stepgrandma White.” Exactly why they should be called
“Stepgrandma” I do not know as yet; possibly I shall hear
the legend of it sometime later when I go to the place myself.
Used largely for human consumption. Grows to a height of
20 feet.’
“’Blackhull kaoliang. Undoubtedly the same as Brill
Blackhull (Agrost. No. 1442), S.P.I. No. 6710 (Agrost.
No. 1457), S.P.I. No. 17920 (C.I. No. 120).’ (C.R. Ball.)”
Address: Washington, DC.
1315. Morse, W.J. 1917. Re: Manufacturers of soy bean
harvesting machines. Letter to Prof. C.V. Piper, Bureau
of Plant Industry, USDA, Washington, DC, Aug. 19. 4 p.
Handwritten, with signature on hotel letterhead.
• Summary: On Aug. 15 C.V. Piper had written Morse in
Texas that Morse’s bulletin on soy beans (probably USDA
Farmers’ Bulletin No. 886. Sept. 1917; “Harvesting soy-bean
seed”) would soon be published. He feared that when it was,
“we are going to receive a large number of letters asking
where the different types of harvesting machines can be
obtained. Kindly write me at once information on this point.”
Morse responded with a list of manufacturers: Bean
harvesters or beaters–(1) Pritchard Harvester Co., Elizabeth
City, N.C. [North Carolina]. (2) Gordon Harvester Co.,
Elizabeth City, N.C. (3) Tarheel Bean Harvester Co.,
Farmville, N.C.
“There is another machine manufactured by another man
but I do not recall the name. The machine is an improvement
on the other types in that it can be adjusted to level
cultivation and cleans the seed. I understood this machine
would be available for the 1917 harvest. I am writing Prof.
[C.B.] Williams requesting that he send you the name and
address of the manufacturer.
“The following firms have has [have] special beans and
pea separators:
“Koger Thrusher Co., Morristown, Tennessee
“Owens Thrusher Co., Minneapolis, Minnesota.”
Note: None of the information in Morse’s letter appeared
in Bulletin No. 886.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crosby House, Beaumont, Texas.
1316. Hunziker, Otto F.; Caldwell, Ralph E. 1917. Test of
three protein concentrates and two leguminous roughages in
milk production. Indiana (Purdue) Agricultural Experiment
Station, Bulletin No. 203. 20 p. Aug.
• Summary: Alfalfa hay is 12% more economical than
soybean hay when both are selling at the same price. “The
use of soybean hay caused an increase in body weight and a
decrease in daily milk and butter fat production.” Address: 1.
Chief in Dairy Husbandry.
1317. Monthly Crop Report (USDA). 1917. The manufacture
of vegetable oils for edible purposes. 3(8):75. Aug.
• Summary: According to the reports received by the Bureau
of the Census, there wore 112 concerns in the United States
in 1916 engaged in the manufacture of 262,558,661 pounds
of oil from peanuts, mustard seed, kapok seed, rape seed,
sunflower seed, soy beans, walnuts, corn, copra, palm
kernels, and olives. The movement to grow soy beans,
peanuts, and other oil-bearing seeds and nuts other than
cottonseed for the manufacture of oil has received a great
impetus [probably from World War I] and there will probably
be several hundred establishments engaged in crushing the
crops grown in 1917. The following summary shows the
number of establishments engaged in the production of the
several oils, together with the quantity of each kind produced
during the calendar year 1916:”
A small table titled “The production of edible vegetable
oils other than cotton oil, 1916” shows that:
“Olive oil: 22 firms make 1.336 million pounds.
“Coconut oil: 9 firms make 126.8 million pounds.
“Peanut oil: 50 firms make 26.16 million pounds.
“Corn oil: 23 firms make 93.08 million pounds.
“Mustard seed, rape seed, soy bean, palm kernel, etc: 14
firms make 15.08 million pounds.”
1318. Skinner, John H.; King, Franklin G. 1917. Sheep
feeding. VII. Fattening Western lambs, 1916-17. Indiana
(Purdue) Agricultural Experiment Station, Bulletin No. 202.
7 p. Aug.
• Summary: The authors compared various supplements
such as ground soybeans, linseed meal, and cottonseed meal
in the rations of fattening lambs. Cottonseed meal gave
better results than ground soybeans. It was found that lambs
fed ground soybeans as a supplement to shelled corn, clover
hay and corn silage maintained eager appetites but failed to
consume as large quantities of feed as those fed cottonseed
meal as a supplement to the ration. Lambs fed ground
soybeans gained 35.1 lb. per head as compared to 36.5 lb.
per head by those fed cottonseed meal. Lambs fed ground
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soybeans, as supplement made gains at a cost of $9.76 per
100 lb. as compared to a cost of $9.92 per 100 lb. by those
fed cottonseed meal. A profit of $3.09 per head was returned
for lambs fed ground soybeans, being valued at $14.15 per
hundred while the lambs fed cottonseed meal were valued at
$14.25 per hundred and returned a profit of $3.18 per head.
A 2-page table (p. 4-5) gives a “Summary of lamb
feeding experiment, Nov. 2 1916, to March 2, 1917.”
Address: Lafayette, Indiana.
1319. Atlanta Constitution (Georgia). 1917. Fanciers’
department: Cheap pork in the south. Sept. 2. p. A8.
• Summary: “Soybeans grow well in all parts of the south
and they are unquestionably an excellent feed for hogs. Up
to the present time, however, the seed has been high in price,
and for that reason planting has been curtailed. Soybeans at
the rate of one part beans to two or five parts corn or kafir
make a very economical finishing ration, according to some
authorities, but the writer has never been able to buy soys at
a price that would admit of their being used for feeding.”
“Grazing crops available in the south. A bulletin of the
Mississippi experiment station gave the following...” A table
has two columns: (1) Feed, and (2) When to graze. Soybeans,
July to Nov. Peanuts, Aug. to Dec. Chufas, Aug. to Nov.
“Mississippi has raised pork as low as 2 cents a pound.
The principal feed at the experiment station for fattening
hogs is made up of cowpeas, soybeans, peanuts, sweet
potatoes, rape and red clover.”
1320. Christian Science Monitor. 1917. Soy bean crops for
grain urged. Sept. 7. p. 9.
• Summary: “Washington, D.C.–Demand for seed of soy
beans for the production of oil, feed cake and other bean
products is rapidly increasing and farmers are preparing
to meet the demand. In this connection the Department of
Agriculture [USDA] will soon publish an article entitled
‘Harvesting Soy Beans for Seed,’ to enlighten persons who
are not familiar with the handling of these plants.”
1321. USDA Bureau of Plant Industry, Inventory. 1917.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1914. Nos. 37647 to 38665. No. 39. 139 p. Sept. 15.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“37684. From Peking, China. Received at the State
Department in a pouch from Peking, China. Received March
20, 1914. ‘This variety is probably the kind asked for in your
letter under the name of the “white-eyed” soy bean. It is
known as “the large white eyebrow bean” among the Chinese
where it is grown.’ (Source unidentified.)
“38213/38228. From Tokyo, Japan. Presented by the
director, Japanese Imperial Department of Agriculture.
Received May 15, 1914.

“38213-38220.
“38213. Tsurunoko.
“38214. Var. Aksaya.
“38215. Gowari.
“38216. Hadaka.
“38217. Aotsurunoko
“38218. Kôsuirasu.
“38219. Var. Juningonomi.
“38220. Aoniûdô.
“38228. Shirashaya
“38435/38472. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received June 8, 1914. Quoted notes by Mr.
Meyer.
“38450-38452. From Sianfu, Shensi, China. Collected
January 24, 1914
“38450. ‘(No. 2029a.) A large variety of yellow-seeded
soy bean. Chinese name Ta huang tou, meaning “large
yellow bean.”’
“38451. ‘(No. 2030a.) A medium-large variety of
yellow-seeded soy bean. Chinese name Ta huang tou,
meaning “large yellow bean.”’\ “38452. ‘(No. 2031a.
Puchowfu, Shansi, China. February 10, 1914.) A large,
yellow-seeded variety of soy bean. Chinese name Ta huang
tou, meaning “large yellow bean.”’
“38453-38457. From Sianfu, Shensi, China. Collected
January 24, 1914.
“38453. ‘(No. 2032a.) A small, yellow-seeded variety of
soy bean. Chinese name Hsiao huang tou, meaning “small
yellow bean.”’
“38454. ‘(No 2033a.) A small, yellowish seeded variety
of soy bean. Chinese name Huang tou, meaning “yellow
bean.”’
“38455. ‘(No. 2034a.) A very small, yellow-seeded
variety of soy bean. Chinese name Hsiao huang tou, meaning
“small yellow bean.”’
“38456. ‘(No. 2035a.) A variety of soy bean with lightgreen seeds. Chinese name Ch’ing tou, meaning “green
bean.” Used pickled in brine as appetizer with meals.’
“38457. ‘(No. 2036a.) A variety of soy bean with
dark-green seeds. Used like No. 2035a. [S.P.I. No. 38456].
Chinese name Ch’ing tou, meaning “green bean.”’
“38458. ‘(No. 2037a. Kwanyintang, Honan, China.
December 20, 1913.) A rare variety of soy bean, of dark
olive-drab color. Said to be very productive. Chinese name
Huai toi.’
“38459. ‘(No. 2038a. Lingpao, Honan, China. December
24, 1913.) A rare local variety of soy bean, having reddish
seeds. Chinese name Ta tzû tou, meaning “large violent
bean.”’
“38460-38462. From Sianfu, Shensi, China. Collected
January 24, 1914.
“38460. ‘(No. 2039a.) A black-and-brown striped variety
of soy bean, used mainly roasted as a delicacy. Chinese name
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Hu p’i tou, meaning “tiger-skin bean.”’
“38461. ‘(No. 2040a.) A large, black-seeded variety of
soy bean. Chinese name Ta hei tou, meaning “large black
bean.”’
“38462. ‘(No. 2041a.) A small, black-seeded variety
of soy bean, used mainly boiled as a feed for hard-working
draft animals. Chinese name Hsiao hei tou, meaning “small
black bean.”’”
37699–Botor tetragonoloba (L.) Kuntze. Fabaceæ.
Goa bean. (Psophocarpus tetragonolobus DC.) “Seguidilla.
Climbing bean with 4-winged pods, which, used as string
beans when they are tender, are of excellent quality. They
should be of great value in Porto Rico and Panama, but the
soil is too poor in Florida. I tried them for two seasons in
Miami, Florida, but they were not a success. The seed should
be planted in April or May. The plant does best in rich, rather
moist, but well-drained land.’”
Note: This is the earliest English-language document
seen (Aug. 2007) that uses the word “Seguidilla” to refer to
the winged bean.
Adzuki bean (Phaseolus angularis): 38442-43, 38446.
Chinese name is Hung hsiao tou, meaning “red small bean.”
Address: Washington, DC.
1322. Meyer, Frank N. 1917. Re: Soybeans, soybean
products, and other beans in China. In: Letters of Frank N.
Meyer. 4 vols. 1902-1918. Compiled by Bureau of Plant
Introduction, USDA. 2444 p. See p. 2393-95. Letter of
about 18 Sept. 1917 from Kingmen, Hupeh, China, to Mr.
Menderson.
• Summary: Mr. Menderson seems to be working with
William Morse at the USDA. Meyer begins: “I was delighted
to get your enthusiastic letter of July 24, 1917, on the bean
situation, and I am really sorry I cannot get a taste of some of
these products you and Mr. Morse are creating.
“You ask me whether there is a simple flavoring to take
away the beany taste of beancurd [tofu]. No there is not! The
Chinese are of course used to this peculiar paint- or puttylike flavor, but even then they often season their bean curd
dishes highly with salt and chili peppers. I have noticed tho
[sic] that the curd in some towns tastes much better than
in others, and I found that greenish yellow soy beans have
a coarser taste and flavor than light yellow ones. I have
some idea that the quality of oil has something to do with
this characteristic. If I were you I would try to cook with
superheated steam for a considerable time and see if that
does not remedy the matter considerably. Remember that
Boston baked beans need a whole night and morning of slow
heat before they are ‘tasty.’
“You also might try to de-fatten the beans, before
making them into curd. Before doing so, first see whether
bean cake can be used for making curd; if so, we are on the
road to kill 2 birds with 1 stone.”
Meyer has come into contact with numerous vegetable

seeds that can be sprouted, including: “Phaseolus angularis.
Adzuki bean; the speckled grayish black variety supplies the
finest quality of beansprouts, of very sweet and juicy flavor.
The red varieties are boiled, pounded with sugar and used as
a filling in cakes and as sweetmeats.
“Phaseolus aureus, Mung bean, the ordinary sea-green
variety supplies good beansprouts, vermicelli and gelatine;
also much eaten boiled with rice as a broth or gruel.
“Soya max, the small green and yellowish green
varieties are sprouted, but the sprouts have a rank flavor; the
large green varieties are allowed to germinate only, or often
not even that, and are fried in oil and some salt sprinkled
over them; they are very appetizing. Often they are served
with bits of raw, chopped-up carrots in between, creating
a dish pleasing to the eye. From the small yellow and
yellowish green soybeans, beancurd is made in all its forms.
The large yellow varieties are used for oil production.”
Broadbeans (Vicia faba) and peas (pisum sativum)
can also be sprouted. “Mustard seed (Sinapis juncea), in
wintertime is sown out in warm, moist and dark places
and the tiny plants eaten with sugar sprinkled over them.
Amaranthus blitum and A. tricolor are eaten in the same way.
“Chives, Allium schoenoprasum, are forced in dark,
warm places and eaten in soups, with meats, and baked in
extremely thin pancakes, made from yellow soybean flour.
They are considered, together with the garlic, to prevent
ptomaine poisoning.
“Of all these forced winter vegetables the Mung bean
is the most commonly used, on account of cheapness and
availability, but in my opinion the Adzuki beansprout is the
best.”
“Did you have a look at my fotos [photos] of soybean
products? I hope they gave you, Mr. Morse and others some
ideas how big an affair the soy bean is in the daily life of 1/4
of the world’s population, and if the white races do not soon
stop committing suicide, these people will, by the year 2000,
constitute 1/3 of the earth’s inhabitants.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
1323. American Food Journal. 1917. Soya beans a cheap and
nourishing food. 12(9):541-42. Sept.
• Summary: “Soy beans, introduced into the United States
more than a hundred years ago primarily for use as a forage
crop, are in reality one of the most nutritious of the legumes
when used as human food, according to specialists of the
U.S. Department of Agriculture. These beans have been used
for centuries as a staple article of diet in China and Japan
and are coming to be used more generally in this country as
consumers learn their food value and palatability.”
“The dried beans may be purchased now in a number
of markets in various parts of the country, often under the
name of togo beans, and should, with the increased acreage
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of the coming season, be more generally available. Soy-bean
meal, a by-product of oil making, is a valuable food and no
doubt will come into more general use with the increased
production of soy beans.
“Where dried soy beans are available they may be baked
with or without pork, like navy and other beans. They should
be soaked over night and should be cooked longer than other
kinds of beans. The cooking may be done economically in
a fireless cooker of the sort provided with heating stones or
plates; or on the ledge of the fire box inside the furnace if the
house happens to be heated with one of this type.
“Dried soy beans have been canned in considerable
quantities during the past season, baked with pork, and are
on sale in this form in numerous markets. Canned green soy
beans, which may be compared with lima beans, also are
on the market in some sections of the country. Both these
canned products yield as high a proportion of energy and
a higher proportion of protein than the canned beans with
which they are most closely comparable, and so are more
nourishing. Both are produced and handled usually at a lower
cost than other beans and should, therefore, be obtainable at
lower prices.”
1324. Morse, W.J. 1917. Harvesting soy-bean seed. Farmers’
Bulletin (USDA) No. 886. 8 p. Sept. Superseded by Farmer’s
Bulletin 1605.
• Summary: Contents: The soy bean as a seed crop. Time of
harvesting. Methods of harvesting. Methods of curing and
handling. Thrashing [Threshing]. Special bean harvesters.
Soy-bean straw. Storage of seed.
“The character of growth, the uniform maturing habit,
and the heavy seed yields of the soy bean contribute to
the ease of harvesting and recommend the plant for seed
production. The many disadvantages which attend the
harvesting of cowpeas for seed are not common to the soy
bean. When grown for grain alone, the shattering of the pods
of the soy bean is a serious fault, and inexperienced growers
are likely to sustain a heavy loss of seed through lack of
knowledge and improper handling of soy-bean plant.
“All soy beans are strictly determinate as to growth; that
is, the plants reach a definite size, according to variety and

environment, and then mature and die. Nearly all varieties
shatter their seed somewhat, especially during changeable
weather, if not harvested at the proper stage of maturity.
Some varieties, like the Guelph or Medium Green, shatter
inordinately, while others, such as the Peking, scarcely
at all. Special attention, therefore, is required when the
plants approach maturity to prevent serious losses from the
scattering of the pods.” (p. 3).

Photos show: (1) A man using a mowing machine with
side-delivery attachment.
(2) A man standing by a self-rake reaper [also called a
“sweep rake”] used in cutting soy beans for seed.
(3) Soy beans cut for seed with a binder and the shocks
set in rows so that wheat can be sown without waiting to
remove the beans from the field. Note: An Indiana farmer
says (March 1999): “After cutting with a sweep rake, we
would “doodle” it with pitch forks to dry.”
(4) Two men working on a single-drum web loader,
commonly used for haying. This will load the soy beans
rapidly (on to a pile on a wagon) and with less loss of seed
than would result in hand gathering.
(5) See next page. Men thrashing soy beans from the
field in eastern North Carolina with an ordinary gasoline
thrashing outfit.
(6) Men using a special bean harvester used in gathering
the soy-bean seed from the standing mature plants. (7)
Two men working to bale soy-bean straw direct from the
thrasher. Address: Scientific Asst., Office of Forage-Crop
Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1325. Park, J.B. 1917. Soybeans as human food:
Palatable dishes made from a comparatively new
legume. Ohio Agricultural Experiment Station,
Monthly Bulletin 2(9):299-303. Sept. Extract
from Ohio Agric. Exp. Station, Bulletin No. 312,
“Soybeans: Their Culture and Use.” [2 ref]
• Summary: For details, see Williams and Park.
1917. “Soybeans: Their Culture and Use.”
Address: Ohio.
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Address: Agronomist in soil fertility, Raleigh.

1326. Pate, W.F. 1917. Soybean harvesters. North Carolina
State College of Agriculture, Extension Circular No. 56. 8 p.
Sept.
• Summary: Contents: Introduction. Methods of harvesting.
Gordon harvester. Pritchard harvester. Little giant machine.
Tarheel harvester. Keystone machine. Scott machine.
A description of each machine is given, with a photo
or detailed illustration (line drawing), plus the name and
address of the manufacturer, price (typically $100–$135),
size, weight, and features. The Gordon Harvester, made by
L.S. Gordon of Elizabeth City, North Carolina, was the first
machine in the state made for harvesting beans. It sells for
$120, weighs about 800 lb, and is 12 feet long.
The Pritchard harvester is manufactured at Elizabeth
City by George Pritchard. It retails at $135, weighs about
1,000 lb, and is made in 3 sizes. The Little Giant machine is
made by Herman Hardy of Lagrange, NC, and sells for $100.
It weighs about 800 lb and is about 11 feet long. Additional
photos (p. 8) show: Harvesting soybeans with a grain reaper.
Thrashing soybeans that have been cut with a reaper.
“In harvesting soybeans, two methods are generally
practiced in North Carolina. One method is to cut the vines
when lower leaves are yellow and the beans are just about
ripe and then cure in the swath and cocks as is done with
cowpea hay. The cutting may be done with an ordinary
mowing machine, self-rake reaper, or with a binder, if the
plants are tall enough. After the plants are dry, the seed
may be thrashed out with an ordinary grain thrasher, after
reducing the speed of the cylinders so that the beans will not
be split.
“The other method commonly used is by means of
special bean harvesters, which thrash the beans from the
vines as they stand in the field. This latter method is coming
more and more into common use. There are five different
harvesters manufactured in North Carolina. The principal
feature of all these machines is the beater, which thrashes
the beans from standing stalks in the field. The beaters of
the different machines have different numbers of fingers.”

1327. Stoddard, William Leavitt. 1917. Soy: The
coming bean. Good Housekeeping 65:77, 12628. Sept. [4 ref]
• Summary: “Good Housekeeping asked the
Department of Agriculture to tell its readers
the truth about the soy bean. This article
is the department’s answer. In the [Good
Housekeeping] Institute Kitchen new recipes
and methods of using the soy bean were evolved
and tested. These recipes will be found at the
end of this article. A list of dealers in various
sections of the country who carry a supply
of soy beans will be mailed upon request
accompanied by a stamped addressed envelope.
“’The soy bean, also called the soja bean,
is a native of southeastern Asia, and has been extensively
cultivated in Japan, China, and India since ancient times...
The beans are there grown almost entirely for human food,
being prepared for consumption in many different ways.
Their flavor, however, does not commend them to Caucasian
appetites and thus far they have found but small favor as
human food in either Europe or America.’ Thus declared a
bulletin of the Department of Agriculture [Piper and Nielsen.
1909. Farmers’ Bulletin 372] before the war. Less than three
months after our entrance into the war–and the entrance of
the United States as a nation for the first time into a food
moderation and conservation campaign–this same authority
stated that ‘the soy bean has already reached a place of high
economic importance in America and Europe as a foodstuff...
During the past season the demand for seed by food
manufacturers has resulted in greatly increased prices.’ The
soy is a coming bean if not the coming bean.”
Sold in some American markets under the name Togo
bean, the soy bean “now flourishes in an increasingly large
acreage in Tennessee, North Carolina, Virginia, Maryland,
Kentucky, and the southern parts of Illinois and Indiana. The
earlier varieties even mature in Ontario [Canada] and our
Northern states.”
The American housewife probably does not care “that
there is a factory in New York is making a ‘vegetable milk’
of soy beans; the “flour or meal [okara] which remains after
the milk is manufactured is valuable both as a stock for feed
and for human consumption; that soap manufacturers and
paint manufacturers are using the oil of soy beans to replace
more expensive oils; and that the substitute butter makers are
using the fat of the soy bean in products which thousands of
consumers are using all unwitting of its true nature.
“The thing that the American housewife wants to know
today is where soy beans can be bought and what are the
simplest uses of them... Probably the easiest and commonest
method of cooking soy beans is to use them either for soup
or to bake them.”
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allowed to cool. However, the
writer discusses okara earlier
in this article, and this recipe
may be calling for okara as an
ingredient. If it is, this would
be the earliest English-language
document seen (June 2013) that
calls for okara as an ingredient
in a recipe. Address: [Macoupin
Co., Illinois].

Eight recipes are given; all but two call for “soy beans.” Soybean bread (containing 20% of the flour in the form of “soybean meal” [a full-fat soy flour]), Soy beans and rice (with
“1 tablespoonful Worcestershire sauce”), Soy-bean loaf with
tomato sauce, Vegetable roast (baked), Savory baked soy
beans, Soy-bean soup, Soy-bean muffins (with “1 cupful cold
baked soy-bean pulp”), and Salted soy beans (deep fried).
Photos show: (1) “The uses of the soy bean are literally
legion.” Muffins made with soy-bean meal. (2) Soy-bean
meal ground at the Good Housekeeping Institute; the handturned mill and two small piles of soy beans are shown.
(3) A dish of soy beans and rice. (4) A soy bean plant. (5)
“Vegetable roast of which soy beans are an ingredient.
Note 1. Theodore Hymowitz writes (12 Feb. 1990):
“I have no idea if William Leavitt Stoddard was related to
Illinois soybean pioneer William Hoyt Stoddard. William
Hoyt had one brother named Charles Lumas Stoddard.”
Note 2. This is the 2nd earliest document (Spril 2015)
seen concerning soybeans in connection with (but not yet in)
Togo.
Note 3. This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted soy beans” to
refer to soynuts. It is also the earliest document seen in
any language describing the frying or deep-frying of whole
soybeans to make soynuts. Previously soynuts had always
been dry roasted.
Note 4. This is the earliest article on soy seen (Aug.
2002) in Good Housekeeping magazine.
Note 5. In the recipe for Soy-bean muffins the meaning
of the ingredient “1 cupful cold baked soy-bean pulp” is
not completely clear. This is the earliest document seen
(June 2013) that uses the term “soy-bean pulp” (regardless
of hyphenation). It probably refers to whole soybeans that
have been baked then ground or mashed to a pulp and

1328. Williams, C.B. 1917.
Soybeans–A future economic
factor in North Carolina. North
Carolina State College of
Agriculture, Extension Circular
No. 57. 11 p. Sept.
• Summary: Contents:
Introduction. Soybeans
versus cowpeas (Soybeans
are generally better yielders when planted in rows and
cultivated.) Soybeans versus peanuts (“Soybeans at $1.00 to
$1.50 per bushel are decidedly more profitable to the farmer
than peanuts ranging in price from 70 cents to $1.00 per
bushel.” Soybeans yield 20-25 bushels/acre.) Soybeans for
the improvement of the soil. Soybeans for feed for live stock.
Soybeans for human consumption. Utilization of soybeans
by cotton oil mills (Soybeans can be milled at much less cost
than peanuts or cotton, and their use can prolong the short
operating season of the mills.) Products secured by oil mills
in crushing soybeans.
“Since the introduction of soybeans in North Carolina
more than one-third of a century ago, the acreage devoted to
this crop has steadily increased, particularly in the eastern
part of the State... Notwithstanding the fact that this year
there has been a material increase in the acreage devoted to
this crop throughout the State, it has not been nearly as great
as the importance of the crop justifies...
“Since the coming of the cotton-boll weevil into Texas
in 1892,” affected farmers have been looking for a crop to
take the place of cotton. “There is no doubt that the coming
of this pest into North Carolina will lead to a material
reduction in the acreage devoted to cotton and at the same
time will force most growers to devote more attention to
rational systems of rotation in which cotton may or may not
enter.” (p. 2)
“There is no question but what there will be a greater
utilization of the seed from this crop, before or after
crushing, for human consumption as the years go by and
the acreage devoted to the crop is materially increased
throughout the South. The beans, because of their high
content of food nutrients, when properly prepared, make a
very nutritious and appetizing food product.
“To some extent, the beans are being used at the
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present time in the manufacture of high-grade pork and
bean products, about one-half to three-fourths soybeans
being used with one-half to one-fourth navy beans. We have
recently had an opportunity to sample a brand of pork and
beans with tomato sauce in which the proportion of soybeans
to navy beans was as three to one. We say without hesitancy
that these were of very good quality. There appears no good
reason why the manufacture of pork and beans into which
soybeans are used should not materially increase. The beans
contain as much or more protein than navy beans and are
much cheaper. As a matter of fact, during the present year,
the price of navy beans bought at wholesale were three to
four times as high per bushel as soybeans bought in the same
way.
“Soybean flour or meal, when properly prepared, may be
used in the making of many nutritious breads. Such breads
are claimed, with much apparent truth, to be especially
adapted for invalids suffering with certain diseases and for
small children...
“Soybean oil has at the present time wide usefulness in
the manufacture of soaps, paints, varnishes, enamels, japans,
linoleums, oil cloth and other water-proofing materials,
asphaltums, salad oils, and other human foods. Therefore, it
seems that there is an assured market for both the meal and
the oil...
“To appreciate the importance of the oil at the present
time, it is only necessary to call attention to the importation
into the country during the year ending July 1, 1917, about
$19,000,000 worth from Oriental ports.”
Photos show: (1) A field of soybeans grown in rows
for seed and soil-improving purposes. (2) Soybeans drilled
in corn rows. (3) Hogs grazing in a field of soybeans. (4)
People harvesting soybeans (using a harvester drawn by
two horses) from standing stalks in the field, for seed and
crushing purposes. (5) A man harvesting soybeans with a
grain reaper.
1329. Ball, C.C. 1917. Re: Sending samples of soya
beans, meal, cake, and oil from Los Angeles. Letter to
George Washington Carver, Director, Dept. of Research &
Experiment Station, Tuskegee Institute, Alabama, Oct. 9. 1 p.
Typed, with signature on letterhead.
• Summary: “We have your letter of October 2nd, and have
just instructed sent you several samples of soya beans, meal,
cake and oil, which we hope will serve the purpose. Please
note the palatability of the meal, which is fit to serve on the
table... Will be glad to have your bulletin on the soya bean,
when issued.
“To dealers and carload buyers we will appreciate a
chance to quote our beans for table and sowing purposes...”
Note: This company’s mill G in Los Angeles is a flour mill.
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in the
Tuskegee Institute Archives, Roll 5 #0866. Address: Globe

Grain & Milling Co., Los Angeles, California.
1330. Eddington, Jane. 1917. The Tribune Cook Book:
Beans, soy special. Chicago Daily Tribune. Oct. 14. p. E8
(Part 6, p. 8).
• Summary: “We do not know enough about that most
charming family of plants which furnish us the meat stuff of
the vegetable kingdom, or vegetable protein.”
“’Don’t forget the soy bean,’ was one of the commands
urged on growers this year, ‘for there is sure to be a larger
demand for the beans for human food.’ Last year these beans
cost no more than a third as much as navy beans and only a
fourth as much as limas, and more people were trying them
and failing in their cooking than ever before. They really
ought never to be subject to a boiling temperature. Protein
of any sort is easily hardened by much heat, and these beans
have a high per cent of this food principle. With this in mind
they may be baked, etc., like navy beans.
“The soy bean, though so long used in China and Japan,
whence we have such products as soy sauce, was introduced
many years ago into the United States as a soil renewer and
fodder crop.”
Years ago, experiment station bulletins were discussing
“the total digestible nutrients” of fodder crops. Yet more
than 25 years were to pass “before even a few people
would listen to the word ‘nutrient’ in reference to their own
diet. ‘Roughage’ was a term much used that far back, as
contrasted with such condensed foods as grains, while now
we use the term in talking about human diets.”
“Perhaps we shall some time learn to make the bean
curd of soy beans which the Chinese use so much. I am
hoping to get a precise recipe. The soy bean flour came into
use some time ago.”
“The medical writers, who for a considerable number
of years have used this bean extensively and written much
about it with recipes,” say that the “yellow soy bean”
contains 35 per cent protein.
The section titled “Soy bean cheeses” contains a long
excerpt from Friedenwald and Ruhrah (1913, p. 124-26),
which states that the most common of these “cheeses”
are natto, tofu, miso, juba [sic, yuba], and shoyu. A brief
description of each is given.
The last section, titled “Home made soy bean flour,”
again discusses Friedenwald and Ruhrah, “patent soy bean
flour, mostly known to doctors only,” grilled soy beans,
diabetics, and a recipe for home made soy flour.
1331. Shedd, O.M. 1917. Effects of sulphur on different
crops and soils. J. of Agricultural Research 11(4):91-103.
Oct. 22. [6 ref]
• Summary: Recent analyses show that “most plants contain
much more sulphur than was formerly thought to be the
case... The question then arose as to whether there is an
ample supply of sulphur compounds in soils for crop needs
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and especially for the best growth of those which are known
to have a high sulfur content.”
Soybeans were one of the crops tested. “Series I: Fifteen
uninoculated soybean seeds (Soja max) were planted in each
jar in the greenhouse on November 2, 1914, and watered in
all cases with the same amount of distilled water” (p. 93-94).
Table II (p. 95-98) shows the “Weight (in grams) and
percentage gains or losses of the total air-dried material
of Series I to 4.” Trials were conducted in soils from eight
counties, each unique. In each there was the control, with no
sulphur added to the soil, then 100 lb or 200 lb of sulphur
added per acre. A summary in tabular form, for each crop, in
each county, with each amount of sulphur, is given on page
98. Percentage gains for soybean hay were small (range:
-19.1 to +23.9) when 100 lb/acre of sulphur were applied.
Percentage gains for soybean seed were also small (range:
-22.1 to +31.6) when 100 lb/acre of sulphur were applied.
The results for soybeans are not conclusive. Address:
Chemist, Kentucky Agric. Exp. Station.
1332. Meyer, Frank N. 1917. Re: More loneliness,
depression and hardships. In: Letters of Frank N. Meyer. 4
vols. 1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 2401, 2403-06. Letter of 24 Oct. 1917
from Kingmen, Hupeh, China, to David Fairchild of USDA.
• Summary: “About your contact with us not being as
intimate as formerly, yes, this is to be regretted most
strongly. To a man far away, like myself cordial letters, full
of suggestions and information, are about the only things
that keep him in contact with his head office, and when
one’s Chief is busy with other things, then naturally one
gets that feeling that one’s work is not of much account any
longer, and one gets that loose feeling of a homeless child
in the street. And from other members of the Office one also
receives but little information.”
On the same page is a discussion of the “appallingly
unsanitary conditions” in China.
He continues (p. 2406): “I feel the evening of life slowly
descending upon me, and the fearful sorrow which hangs
all over the earth does not make life the same it once used
to be. The loneliness and responsibilities, therefore, seem to
become to me heavier and heavier and some time, not too
far distant, I’ll lay down this heavy cloak and will suggest a
younger man to take it up.”
In a letter written the next day (p. 2407, 2409-10 from
Kingmen, Hupeh) he adds that Hupeh is overcrowded.
The rabble is crowding out the intellectuals. In “times of
trouble the well-to-do are robbed, murdered, etc.” Intelligent
people “die off much quicker amidst the frightful unsanitary
conditions as experienced in China...” “We here in China
also live in troublous [troublesome] times; fighting going
on everywhere; Szechuan full of robber bands; Canton and
surroundings in rebellion; outlaws in all provinces; just now
it is unsafe to go outside Jehol even, so many robber bands

there are there. Then these terrific floods in the valleys of
the Yellow River and the North River; there surely will be
famine here this winter in many districts.
“And now China has given permission to export all
of the rice and grains that the Allies are able to get out of
China. This means that speculators will transfer all of these
foodstuffs to some of the ports and hold them there awaiting
favorable opportunities. What this means here in this land the
future can only tell, but–it forebodes ill!”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
1333. USDA Bureau of Plant Industry, Inventory. 1917.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from July 1 to
September 30, 1914. Nos. 38666 to 39308. No. 40. 110 p.
Oct. 30.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
38986-38990. “From the Philippine Islands. Presented
by Mr. H.R. Reed, acting superintendent, Singalong
Experiment Station. Received August 7, 1914. Quoted notes
by Mr. Reed.
“38990. Soja max (L.) Piper. Fabaceæ. Soy bean.
(Glycine hispida Maxim.) ‘A variety introduced from China.
This variety was very productive of seed at the Singalong
Experiment Station.’” Address: Washington, DC.
1334. Cooper, Morton O.; Spillman, W.J. 1917. Human
food from an acre of staple farm products. Farmers’ Bulletin
(USDA) No. 877. 11 p. Oct. See p. 4, 7.
• Summary: Table 1 (p. 4) is “A comparison of the food
produced annually by an acre of land when utilized in the
production of various food crops and live-stock products.”
For each crop or product is given: Yield per acre, calories per
pound, pounds of protein per acre (digestible), and calories
per acre.
Food crops produce much more protein and calories
per acre than dairy products or meat. One acre of soy
beans (yielding only 16 bushels!) produces 294.7 pounds
of digestible protein (almost twice as much protein as any
other crop or product; common beans are #2 with 157.9 lb
and corn produces 147.0 lb), and 1,534,000 calories (only
about 50% as much as corn, the top calorie producer with
3,124,240). By comparison, one acre can produce from
beef (meat) only 18.5 lb of digestible protein and 130,000
calories. From pork, one acre can produced 22.7 lb or protein
and 672,945 calories. Of the various animal products, milk
makes the most efficient use of the land. One acre can
produce 72.3 pounds of protein and 711,750 calories in the
form of milk.
In the section titled “Food value of crops” is a
subsection for each crop. The soy bean (p. 7-8) “leads all
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other crops in the production of digestible protein, exceeding
corn in this respect by almost exactly 100 per cent. This
crop deserves more attention in this country than it has yet
received. There is no reasonable possibility of overplanting
it. Soy-bean meal, the residue after the oil is expressed,
can be mixed with wheat flour to the extent of 30 per cent
without detriment to the palatability of the product, though
the effect of such bread on the digestive tract is not yet
known. Dry soy beans now are being used in considerable
quantity as a substitute for navy beans in canneries with
excellent results. In addition, the soy bean is an excellent
forage crop for cattle and hogs. Its use for this purpose
greatly reduces the necessity for the use of grain and mill
products in feeding these animals. The soy bean is a legume
recently introduced to this country. It requires inoculation
when grown on land new to it. Many farmers have failed
in their first attempts to grow this crop because they have
overlooked this point... Soy beans, by using suitable varieties
for seed, can be grown from southern Michigan to the Gulf
coast. The Department of Agriculture will furnish free on
application full instructions concerning the culture and
management of soy beans. (Farmers’ Bulletin No. 372.)”
This section also discusses the peanut, oats, the navy
bean, cowpeas, and buckwheat.
1335. Osborne, T.B.; Mendel, L.B. 1917. The use of soy
bean as food. J. of Biological Chemistry 32(1):369-87. Oct
32(1):369-87. Oct. [15 ref]
• Summary: In the most famous early study of the nutritional
value of soybeans (though not of soyfoods), the authors first
demonstrated the beneficial effects of cooking soybeans
before feeding them to animals (rats). Moist heat (although
this term is not used) greatly improved the nutritional value
of soybeans fed to white rats, and was much more effective
than dry heat.
They determined that soy bean meal (made by grinding
whole soybeans) when cooked with water to make it
palatable, is capable of promoting the growth of young white
rats and of maintaining the life of the adult animals.
The article begins: “The demand which the international
shortage of food has created for cheaply produced and
easily obtainable sources of all nutrients, and particularly of
suitable proteins and fats, has directed attention anew to the
possibilities of the soy bean. This leguminous seed which
has long been employed in the dietary of many inhabitants
of the Far East has hitherto found application in this country
almost solely as a suitable food for diabetics. Its use in this
special application is attributable to the fact that, in contrast
with other leguminous seeds, the soy bean contains traces
only of starch and comparatively small quantities of those
carbohydrates which are available to the human organism.
Besides its introduction into diabetic cookery, the soy
bean has been recommended occasionally for use in infant
feeding.”

“Heating the soy bean meal in an electric oven at
110ºC for 4 hours likewise failed to cause any considerable
improvement [in acceptability] in most cases. Occasionally,
when the animals would eat more freely of the dry-heated
meal they grew fairly well... When, on the other hand, the
meal was mixed with sufficient distilled water to make
a thick mush, heated on the steam bath for 3 hours, and
subsequently dried in a current of air at 80-90ºC, the
resulting product, fed as the sole source of protein in an
otherwise suitable food, promoted growth at a normal rate...”
“It is probable, therefore, that cooking the meal [with
water] made it somewhat more palatable than simply heating
it, thereby inducing the rats to consume more food, with a
resulting gain in weight. Cooking the meal changes its flavor
very decidedly, giving it a taste similar to that of peanuts;
whereas both the raw and the dry-heated meals have a
disagreeable raw flavor.”
“Having demonstrated that the proteins of the soy
bean, unlike those of the other leguminous seeds thus far
investigated, are adequate for promoting normal growth, it
was important to determine to what extent the soy bean is
capable of furnishing the essential vitamines and salts of the
diet” (p. 373-74).
“So far as we are aware the soy bean is the only seed
hitherto investigated, with the possible exception of flax
and millet, which contains both the water-soluble and the
fat-soluble unidentified dietary essentials or vitamines. This
fact, taken with the high physiological value of the protein,
lends a unique significance to the use of the soy bean as
food.” However it is deficient in mineral salts. Tables show
the composition of the experimental diets. Charts show
the growth rate of rats in the experiments. This study was
conducted with the cooperation of Edna L. Ferry and Alfred
J. Wakeman. Address: Lab., Connecticut Agric. Exp. Station
and Sheffield Lab. of Physiological Chemistry at Yale Univ.,
New Haven, Connecticut.
1336. Osborne, T.B.; Mendel, L.B. 1917. The food value of
soy bean products (Abstract). Proceedings of the Society for
Experimental Biology and Medicine 14(1):174-75. Oct.
• Summary: “Soy beans fed as the sole source of protein, or
as a supplement to corn gluten, are suitable for the nutrition
of rats. They contain sufficient water-soluble vitamine
to promote normal growth; for diets containing soy bean
flour, butter fat, starch, and an artificial salt mixture have
promoted growth as well as comparable rations containing
natural protein-free milk. The presence or absence of the fatsoluble vitamine has not yet been ascertained. The mineral
constituents of the soy bean are inadequate for growth.
Whether the deficiency is a qualitative or quantitative one
remains to be determined. Rats eat food containing meal
made by grinding the entire seed. The latter is non-toxic; for
the few animals which have eaten enough have grown well.
Preliminary experiments indicate that the heating to which
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the commercial soy bean flour is subjected may be the cause
of the superiority of the latter.” Address: Connecticut Agric.
Exp. Station, and Yale Univ.
1337. Washington Post. 1917. Will tell of soy bean uses: W.J.
Morse in demonstration lecture tomorrow afternoon. Nov.
11. p. 10.
• Summary: “W.J. Morse, scientific assistant forage crop
investigator, will give a lecture and demonstration on the
utilization of soy beans as food tomorrow at 2:30 p.m. at
Woodward & Lothrop’s Auditorium, eighth floor, showing
how they can be used as wheat, meat and fat substitutes.
“This will be the first in a series of six lectures and
demonstrations on methods of saving sugar, fats, wheat
and meat, given under auspices of the assistant home
demonstration agent for the District of Columbia, Miss Grace
E. Schaeffer, in cooperation with the liberty war kitchen.”
1338. Seed Reporter (USDA). 1917-1919. Serial/periodical.
Washington, DC: Bureau of Markets, USDA. Vol. 1, no. 1
(Nov. 1917) to Vol. 3, no. 4 (11 Oct. 1919). *
• Summary: Succeeding title: Food Surveys. Note:
Combined with Food Surveys and other market reports of
the USDA Bureau of Markets under the titled The Market
Reporter (USDA).
Starting in Nov. 1917 this USDA periodical began to
report the earliest statistics on soy bean acreage, production,
and prices in the USA. It continued until late 1919. These
reports were continued in the Market Reporter (USDA
Bureau of Markets), from Jan. 1920.
Note: The entry of the United States into the European
War or Great War (later called World War I) on 6 April
1917 prompted the country to collect and publish better
agricultural statistics. Address: Washington, DC.
1339. Berkshire Farmers’ Bulletin (Berkshire Co. Farm
Bureau, Pittsfield, Massachusetts). 1917. Soy beans a
promising crop. 1(1):6. Nov. [1 ref]
• Summary: “Through the efforts of the County Agent many
farmers in Berkshire County planted this year soy beans with
their corn. From the observations made, the idea proved very
successful, for the soy beans have made an excellent growth,
without detriment to the corn, thus it is believed increasing
the food value of the silage as well as increasing the amount
to silage per acre. More complete data will be given later
regarding the percentage of increase in the feeding value as
experiments will be carried on this winter by some of those
who followed the County Agent’s instructions to determine
just how much increased value the soy bean has over corn
alone as feed for dairy cattle.
“The chief of the Bureau of Plant Industry of the
Department of Agriculture reports that notable progress is
being made in the commercial utilization of the soy bean
seed for the manufacture of oil, meal, and various more or

less complex products. The report states that the soy bean
is well adapted to this climate, and that the immature seed
makes a very delicious vegetable, an is canned with ease.
Efforts are now being made to induce canning factories to
put the product on the market.” Address: Fenn St.
1340. Lindsey, J.B.; Beals, C.L.; Smith, P.H. 1917. Digestion
experiments with sheep. Massachusetts Agricultural
Experiment Station, Bulletin No. 181. p. 241-335. Nov. See
p. 329, 335.
• Summary: Sheep were fed soy bean hay, which had been
cut and put into a silo about the middle of September. The
straw was tough and fibrous. Based on trials with 2 sheep,
the average coefficients were as follows: dry matter 56.65%,
ash 20.44%, protein 74.88%, fiber 52.56%, nitrogen-free
extract 59.75%, and fat 59.31%. “With the exception of the
protein the ingredients in soy bean hay appear to be about
equal in digestibility to those contained in average English
hay. The higher digestibility of the protein is due to the
presence of the beans. It is believed soy beans should be
ensiled with corn rather than made into hay.”
1341. Seed Reporter (USDA). 1917. Soy bean situation in
eastern North Carolina. 1(1):4. Nov.
• Summary: “Eastern North Carolina, comprising some eight
or nine counties, is the principal soy bean producing district
in the United States. In that district the Mammoth Yellow
variety is planted exclusively either as a first crop in April or
May, or as a second crop after oats are harvested in June...
Heretofore much of the crop was usually contracted for in
advance of the harvest, at about $1.00 per bushel, but high
prices that prevailed last spring and failure to make deliveries
by some of the growers, account in part for the fact that none
of the crop was contracted for this year. Most of the growers
look for a price better than $3.00 per bushel by December,
when the greatest movements from growers’ hands generally
occurs. Ordinarily the shippers at production points dispose
of most of the beans to seedsmen, jobbers, oil mills, and
canners in January and February.” Address: Washington, DC.
1342. Seed Reporter (USDA). 1917. Soy beans in Mississippi
and Louisiana. 1(2):8. Dec. 1.
• Summary: “The soy bean acreage is rapidly being extended
in these two States, especially in what is known as the Black
Land or prairie belt, and in the Delta section. Most farmers
plant soy beans in corn, as a second or catch crop, to be
grazed by livestock and for fertilizer, and the growing and
marketing of the soybean, for grain or seed is specialized in
by only a very few growers... Dealers obtain their supply of
seed from North Carolina, and the result of inquiries indicate
that consumers will have to pay about $4.00 per bushel for
their 1918 requirements. The retail price paid in the spring of
1917 was about $3.50 early in March, advancing to $5.00 by
may 1, 1917.” Address: Washington, DC.
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1343. Morse, W.J. 1917. Re: Exhibit of soy-bean products
sent by Frank N. Meyer from China. Letter to Prof. C.O.
Cromer, Associate in Crops, Purdue University, Lafayette,
Indiana, Dec. 7. 1 p. Typed, without signature (carbon copy).
[1 ref]
• Summary: On Nov. 27 Cromer wrote Morse that he was
sending two-ounce samples of different numbered varieties
of soy beans, which Morse had requested in a latter of Oct.
31. Morse has not yet received these samples.
“I am very sorry indeed that you were unable to
make the trip to Washington for the annual meeting of the
American Society for the Advancement of Science the
forepart of November.
“I have rather an interesting exhibit of soy-bean products
which were received about the first of November from our
agricultural explorer, Mr. Myer [sic, Frank N. Meyer], who is
in Southern China.
“With regard to new soy bean varieties, it is quite
possible that I will have a few new ones for your station this
coming season.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#6.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1344. Weekly News Letter (USDA). 1917. Cooking soy
beans. Recipes for preparing dried beans for the table.
Economical and highly nutritive food. 5(21):6. Dec. 26.
• Summary: The value of soybeans as a food and their
relatively low prices are pointed out, with reference to advice
by the Office of Home Economics. The following recipes
are given for cooking “dried soy beans:” Baked soy beans.
Boiled or baked beans and tomatoes. Soy-bean loaf with
Creole sauce. Soy beans and rice. Address: Washington, DC.
1345. Monthly Crop Report (USDA). 1917. Monthly prices
of beans, soy. 3(12):130. Dec.
• Summary: A table gives the estimated U.S. average price
per bushel paid to producers from 15 Nov. 1913 to 15
Nov. 1917. It is an update of the table that appeared in this
periodical in Dec. 1916. The range of prices for 1917 were
$2.20 (Jan. 15) to $2.86 (Nov. 15).
1346. Davenport, Eugene. 1917. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
30:1-18. For the year ending June 30, 1917. See p. 11-13.
• Summary: The section titled “Agronomy” states (p. 13):
“Among the crop-production experiments there is being

continued the testing of varieties of our more important field
crops–corn, oats, wheat, potatoes, and soybeans.” Address:
Director of the Station, Urbana, Illinois.
1347. Garland, J.J. 1917. Report on the Association’s
cooperative experimental work–1916. Wisconsin
Agricultural Experiment Association, Annual Report 15:4751. See p. 47-49.
• Summary: The first section, titled “Soy bean experiments”
(p. 47-49), begins: “These experiments were directed
towards the production of soy bean seed by the members of
the association and the profitableness of growing this crop
for seed purposes only.
“In 1915 soy bean seed was distributed to a few
members with an object of having seed growers established
who would be able to furnish seed to the increasing number
of farmers who were inquiring for seed each year. A report of
the first year’s result are found in the Fourteenth Experiment
Association Report.
“In the spring of 1916 about 20 pounds of soy bean seed
was furnished free to any member who would agree to plant
the crop and leave it go for seed. Most of the requests were
from the central part of the state where such a crop as soy
beans is most needed.”
A detailed summary, variety by variety, is given of
the answers to four questions and reports submitted by the
growers receiving each variety.
1348. Gray, Dan T. 1917. Report of the Animal Industry
Division. North Carolina Agricultural Experiment Station,
Annual Report 39:21-47. For the year 1916. See p. 21-31, 45.
• Summary: Contents: Swine (Soybeans, waste peanuts,
mast, “soybean meal, and peanut meal” are being tested
as feed for hogs). Soybean pastures for fattening hogs
(Edgecomb Branch Station). Peanut against soybean pasture
as feeds for hogs (Pender Branch Station). Wheat shorts,
peanut meal, and soybean meal as feed for hogs (Central
Branch Station). The cheapening effect of peanuts, soybeans,
and mast upon the bodies of hogs. Soybean meal as a feed
for poultry (Edgecombe Branch Station, p. 45).
The section titled “Soybean Pastures for Fattening Hogs
(Edgecombe Branch Station)” states: “Farmers all over the
state are becoming very interested in soybean pasture, and
are calling upon us for accurate information as to just how
reliable this pasture is and how it should be used.”
The section titled “Wheat Shorts, Peanut Meal, and
Soybean Meal as Feed for Hogs (Central Branch Station)”
notes that soybean meal refers to ground full-fat soybeans.
Some packing plants and consumers believe that feeding
soybean meal to hogs produces an undesirable hog body.
Three lots of pigs were fed a ration of 2/3 corn plus 1/3 of
one of the above protein sources. Those fed the soybean
meal made the greatest average daily gains, 0.44 lb/day. “The
cost to make gains was extremely high, as it cost $19.80 to
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make each 100 lb of increase in the shorts lot, $11.79 in the
soybean lot, and $14.56 in the peanut-meal lot. Corn was
valued at $1 a bushel, soybean meal at $40 a ton, and peanut
meal at $30 a ton.” Address: Chief, Animal Industry Div.

1350. Jones, D.F.; Hayes, H.K. 1917. The purification of soy
bean varieties. Connecticut Agricultural Experiment Station,
Annual Report 40:348-53. For the year ended Oct. 31, 1916.
• Summary: “In a variety test of soy beans in 1913 a variety
known as Kentucky appeared to be quite variable in plant
habit and in flower and pod color. The variety was imported
from Manchuria in 1911...”
The soy bean is a naturally self-pollinated plant. “The
question may be raised, if self-pollinated plants do not vary,
how do mixed varieties, such as this variety of Kentucky soy
beans, come to exist? Such a mixed variety may result either
from mechanical mixture of seed, from cross-pollination, or
there may be actual germinal changes or mutations bringing
about variation in a variety originally coming from a single
plant.” The authors used a number of serial selections to
purify this variety. Address: Plant Breeder, New Haven,
Connecticut.

mellitus, with observations upon the disease based upon
thirteen hundred cases. 2nd ed. enlarged and thoroughly
revised. Philadelphia and New York: Lea & Febiger. xvi
+ 17-559 p. See p. 506-07, 512, 531. Index. 25 cm. [50*
footnotes]
• Summary: For details, see the 1916 edition. Joslin
recommended the use of Hepco Flour, a soybean product, in
his diabetic diets. “Diabetes is a disease in which the normal
utilization of carbohydrate is impaired, in consequence of
which glucose is excreted in the urine.” Glycosuria is a
related but different condition (p. 17). “If diabetes should
continue to increase in the next 30 years at the same rate
statistics show it has increased in the last thirty years it
would rival tuberculosis as a cause of death” (p. 19).
Section VII, titled “Foods and their composition,”
begins with a subsection on “Diabetic foods” which states:
“The improvement in the treatment of diabetes owes much
to the recent dissemination of knowledge regarding the
composition of foods. To the United States Government we
are indebted for an excellent monograph by Atwater and
Bryant entitled ‘The Chemical Composition of American
Food Materials, Bulletin No. 28, Revised Edition,’ which
was first issued in 1906.” “The State of Connecticut, from
its Agricultural Experiment Station in New Haven, has also
published excellent special reports on diabetic foods, and
from year to year adds analyses of new preparations” (p.
503). The subsection titled “What is a diabetic food?” (p.
504-05) gives a long definition. Such foods should contain
much less carbohydrate than ordinary foods of the same
class, the “label should bear a correct statement of the
percentages of protein, fat, and carbohydrate present,” and
“The amounts of the different carbohydrates present should
be declared on the label, i.e., starch, sucrose, levulose,
lactose, etc.” The diabetic patients under Joslin’s care “who
have done best either never use special diabetic foods or
only a few varieties, such as Akoll Biscuits, Barker’s Gluten
Flour, Casoid Flour, Hepco Flour...”
In the subsection titled “Substitutes for bread” are
discussions of bran bread, gluten bread, and “various other
substances.” The latter states (p. 506-07): “Soya bean is
also extensively used, and probably deserves a still wider
introduction into the diabetic diet. The carbohydrate in it is
unassimilable. It is used in the manufacture of Hepco Flour.”
A table titled “Foods and their carbohydrate content”
shows: Soy-bean meal [flour] contains 42.5% protein, 19.9%
fat, and 34.0% carbohydrates (p. 512). Soy beans, when
used as a fresh vegetable, contain 28.0% carbohydrates
(range 19.3 to 39.0%) (p. 514). A long table titled “Table
of so-called diabetic foods” (p. 519-30) is similar to that in
the 1916 edition. Seven daily menus for a severe diabetic
appear on p. 536-37. Address: M.D., Asst. Prof. of Medicine,
Harvard Medical School.

1351. Joslin, Elliott Proctor. 1917. Treatment of diabetes

1352. Lipman, Jacob G.; Blair, Augustine W. 1917. Report

1349. Hill, C.E. 1917. Report of the forage crop
investigations on the eastern Oregon dry-farming substation,
Moro, Oregon. Moro, Oregon. See p. 42-44.
• Summary: The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
first time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Office of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.
“All varieties but Early Green emerged with very
firm stands. The plants averaged about 4 inches apart in
the rows... Soil was secured from land on the experiment
station farm at Corvallis which had grown soy beans and
was drilled along the rows after seeding. The plants were
examined during the season but none having nodules were
found. The failure in securing nodules may be due to the fact
that after the inoculated soil was drilled into dry ground, no
rains occurred during the summer months. The varieties were
given three cultivations and some hoeing.
“All varieties but Early Green were harvested when the
leaves were dry and falling... As all varieties but Manchu
were damaged more or less by rabbits, it was not deemed
advisable to take the total yield of the two rows seeded to
each variety in determining the varietal yields.”
The yields of the different varieties were as follows:
Early green 11.4 bu/acre, Ito San 10.5, Manchu 10.5, Black
Eyebrow 7.8. Address: Scientific Asst.
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of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
37:367-97. For the year ending Oct. 31, 1916. See p. 393-97.
• Summary: Section V, titled “Influence of lime upon the
growth and nitrogen content of soybeans (vines and roots)”
(p. 393-95) states that soybeans grown on soil which has
been limed contain more nitrogen in both the tops of the
plants (above ground) and in the roots with nodules. “To the
farmer who grows leguminous green manure crops–and no
one should undertake to farm without such crops–the use of
lime on soils which are deficient in this material is doubly
commended; first, for the increase in the quantity of that
crop, and second, for the higher feeding value which the crop
thus grown possesses.”
Section VI, titled “The protein content of soybeans as
influenced by associative growth with a non-legume” (p.
395-97) states: “The average percentage of nitrogen in the
dry matter of the legume [soybeans] grown in association
with the non-legume is slightly higher than the average in
the dry matter of those grown alone.” Address: 1. Ph.D., Soil
Chemist and Bacteriologist; 2. A.M., Assoc. Soil Chemist
[New Brunswick, New Jersey].

• Summary: Section VI, titled “Other crops” (p. 325) states:
“Beside the above, there were forage crops furnished from
the College Farm to the dairy department, as follows:” A
table shows: “Green rye 19,550 lbs., Green grass 1,080 lbs.,
Green clover 1,435 lbs., Green soybeans 10,360 lbs.
“Of the latter item [soybeans] 7,770 pounds were put
into a silo with corn for silage. Some small areas were
devoted to alterations of rye and soybeans, permitting two
crops per year on the same ground. The rye not fed green to
the cattle was cut for straw just after the rye headed, and was
immediately followed by soybeans for green forage, or to
be plowed under as green manure.” Address: Assoc. in Fram
Crops [New Brunswick, New Jersey].
1356. Portrait of C.B. Williams (Photograph). 1917?
Undated. https://d.lib.ncsu.edu/collections/catalog/0050301

1353. Shive, John W. 1917. Report of progress by the plant
physiologist: A study of the toxic influence of the phosphate
salts on soybean seedlings. New Jersey State Agricultural
Experiment Station, Annual Report 37:449-54. For the year
1916.
• Summary: The salts employed consisted of mono-sodium
phosphate, potassium phosphate, calcium phosphate,
ammonium phosphate, and magnesium phosphate. Three
distinct sets of experiments with these phosphate salts were
conducted: 1. Used singly in soil cultures. 2. Used in soil
cultures in combination with a complete fertilizer. 3. Used in
water cultures in combination with a full nutrient solution.
Address: Plant Physiologist [New Brunswick, New Jersey].
1354. Soybean production in the United States, 1917-1949
(Overview). 1917. Lafayette, California. 1 p. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: Sources: 1917-20 from Monthly Crop Reporter
1920 (Feb. and Dec.); 1921-23 from Stewart et al. 1932, p.
440; 1924-49 from USDA Bureau of Agricultural Economics
and Soybean Blue Book (1951, p. 34-45).
Note: Production figures for the years 1924-31 from
Stewart et al. 1932 and from USDA Bureau of Agricultural
Economics / Soybean Blue differ substantially, up to 50% for
smaller producers. Address: Founder and Director, Soyfoods
Center, Lafayette, California.
1355. Van Nuis, Chas. S. 1917. Report of the Department
of Farm Crops. New Jersey State Agricultural Experiment
Station, Annual Report 37:319-25. For the year ending Oct.
31, 1916. See p. 393-97.

• Summary: This black-and-white portrait photo is of
soybean pioneer C.B. Williams of North Carolina State
University (NCSU), where he was Director of Research
1907-1912 and Dean of Agriculture 1917-1923.
Source: Special Collections Research Center at NCSU
Libraries.
1357. South Carolina (Clemson) Agricultural College,
Extension Bulletin. 1917? Soy beans [Questions and
answers]. No. 22. 15 p. Undated.
• Summary: Also titled: Farmers’ Reading Course Bulletin
No. 22. This bulletin consists of 110 questions and answers
divided into the following categories: History and general
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use (questions 1-15). Varieties, adaptation, and general use
(16-39). Planting, preparation, fertilization and cultivation
(40-65). Harvesting and yield (66-105). Products and byproducts (106-110; soy bean meal and oil).
The best varieties for South Carolina are Mammoth
Yellow, Holly Brook / Hollybrook, and Ito San.
Note: A stamp on the cover shows that this undated
bulletin was received by the National Agricultural Library on
12 Feb. 1917. According to a librarian at Clemson, the last
dated Bulletin in this series was No. 19, of July 1916; the
next was No. 38 of Feb. 1918. Address: Clemson College,
South Carolina.
1358. Meyer, Frank N. 1918. Re: Revolution in Ichang; lots
of problems. In: Letters of Frank N. Meyer. 4 vols. 19021918. Compiled by Bureau of Plant Introduction, USDA.
2444 p. See p. 2426. Letter of 25 Jan. 1918 from Ichang,
Hupeh, China, to David Fairchild of USDA.
• Summary: “It is a long time since I last wrote you and
there are very many reasons for that. You know probably

that we are living in the midst of a revolution here; soldiers
everywhere, looting and burning going on in many places
around here and of course we are under strict martial law.”
Meyer arrived in Ichang on 15 Dec. 1917. He had to
wait several weeks while his interpreter was treated by Dr.
Graham of the Scotch Mission. By then, “the revolution
and brigandage had spread so well that we could not leave
Ichang and now we are cooped up for the moment. The worst
is that the soldiers have commandeered all coolies and one
cannot have one’s belongings carried... I do hope the seeds
and my baggage which I have stored with the missionaries
in Kingmen are safe. But even then I need note books and
papers to complete my work here. I have worried a great
deal and sleep stays away from me. Well, all we foreigners
here have been living under a strain these last months.
China could be such a peaceful land, but there is a desire
for lawlessness among this people that breaks out wherever
opportunities are given.”
The letter ends (p. 2427). “Very sincerely yours, Frank
N. Meyer, c/o American Consul, Canton, China.”
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Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
1359. Morse, W.J. 1918. Re: Growers and seedsmen
handling soy beans suitable for northern conditions. Letter
to Prof. C.O. Cromer, Associate in Crops, Purdue University,
Lafayette, Indiana, Jan. 26. 1 p. Typed, without signature
(carbon copy). [1 ref]
• Summary: “Dear Professor Cromer: We are endeavoring
to get in touch with the growers and seedsmen handling seed
of varieties of soy beans suitable for northern conditions.
We will appreciate it very much if you will kindly send us
as soon as convenient a list of such growers and seedsmen
handling these varieties.” Note: Cromer sent such a list to
Morse on 29 Jan. 1918.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#6.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1360. Carver, G.W. 1918. Re: Development of products,
especially from sweet potatoes. Letter to Robert Russa
Moton, Principal [Tuskegee Institute, Tuskegee, Alabama],
Jan. 29. 2 p. Typed, with signature.
• Summary: “I have just returned from Washington [D.C.],
where I put in two full days of conference, and consider
that something really worth while has been accomplished.
They were greatly interested in the sweet potato products I
displayed, and unstintingly said they were the finest that had
ever come into the department. Several of them were entirely
new to them and they consider them of great commercial
value... There were many prominent men in the meetings,
some of whom were present when Mr. Scott was there.”
Feeling that the drying of sweet potatoes had great
possibilities for conserving (and thus expanding) the crop, he
suggested that “an immense drier be secured and put at some
ideal place in the South where 10,000 bushels of potatoes
can be secured and run through this drier as a trial venture.
I suggested to them that these driers could be operated in
connection with the cotton, oil, peanut, Soy and velvet bean
industry with but little expense... I told them also that Mr.
Scott could and would be glad to render whatever service he
could. I am sure Dr. [David] Fairchild will call upon him.”
“They also agree with me that we have just begun to
discover what a valuable foodstuff the sweet potato is. I think
we have every reason to praise God, as this is the beginning
of something really worth while in the matter of crop
production, affecting the South especially... Dr. Fairchild is a

man of rare culture and refinement.”
Note 1. When Booker T. Washington died on 14 Nov.
1915 at Tuskegee, Robert Russa Moton succeeded him
as principal or head of the Tuskegee Institute. Moton was
much more supportive of, tactful with, and personally close
to Carver than B.T. Washington had been. Note 2. Mr.
Scott was Emmett J. Scott, the former Secretary to Booker
T. Washington at Tuskegee. He left Tuskegee in 1917 to
become Special Assistant to the U.S. Secretary of War in
Washington, DC.
Location: Library of Congress, Washington, DC.
Microfilm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 67 #B-0466 (Moton
Papers). Address: Director, Dep. of Research & Experiment
Station [Tuskegee, Alabama].
1361. Good, E.S.; Mann, L.B. 1918. An experiment
comparing velvet bean meal, tankage and soy bean meal
as supplements to corn meal in feeding hogs. Kentucky
Agricultural Experiment Station, Circular No. 20. 4 p. Jan.
• Summary: On 24 June 1917 lot of eight Duroc-Jersey and
Berkshire shoats [shotes] each weighing originally 125 lb.
was fed on corn meal and velvet-bean and hull meal (5:1)
another on corn meal and tankage (9.1) and a third on corn
meal and soy bean meal (7.1) for 89 days. Note: The “soy
bean meal” was actually ground soybeans, not defatted
soy bean meal. The average gains were respectively 0.8,
1.52 and 1.42 lb. per pig and the corresponding amounts of
feed consumed per pound of gain were 6.5, 4.2 and 4.5 lb.
Although the velvet-bean meal was much cheaper than the
tankage or soy bean meal, the animals getting velvet-bean
meal disliked it and grew slowly.
“This experiment again emphasizes the value of soy
beans as a supplement to corn in the growing and fattening
of hogs, for the results of the lot receiving soy beans in
its ration compared very favorably with those of the lot
receiving tankage in swine feeding operations and, as the
best grades of tankage are now retailing at about $100.00 per
ton, one can well understand the great economic importance
of the soy bean.” Address: Lexington.
1362. Windsor, Wenona. 1918. How to cook soybeans and
cowpeas. Missouri Agricultural College, Extension Circular
No. 45. 4 p. Jan.
• Summary: Contents of Part I on soybeans: Introduction:
Green soybeans (may be used like lima beans), soybean meal
(flour), dried soybeans. Nine recipes using dried soybeans:
Soybean soup. Baked soybeans. Creamed soybeans.
Escalloped soybeans. Soybean loaf. Soybean salad. Browned
soybeans. Soybean bread. Soybean wafers.
“Growing soybeans is not new to the American farmer,
but cooking and eating soybeans is new to the American
housewife.”
“Soybeans are excellent substitutes for meat. They
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contain almost twice as much protein, or muscle-building
food, as average beef steak does, and a larger amount of
fat than any legume except the peanut. They are a more
nutritious food than the navy bean; they contain more
protein, much more fat, more mineral matter and have a
higher food value per pound. Like cheese, they are a rich and
concentrated food and contain little or no starch;...” Address:
Columbia, Missouri.
1363. Seed Reporter (USDA). 1918. Tabulation of reports
from shippers of cowpeas, soy beans, and lespedeza [Japan
clover], under date of December 31, 1917. 1(4):2. Feb. 1.
• Summary: A table gives statistics for the following states:
Alabama, Georgia, Mississippi, Louisiana, Tennessee, South
Carolina, Central and Western North Carolina, Eastern
North Carolina, Kentucky, Illinois, Indiana, Missouri, Ohio,
Virginia, Other sections.
The following information is given for each state
reporting. Number of shippers reporting. Quantity of 1917
crop on hand on Dec. 31, 1917 (pounds). Quantity of 1917
crop shipped out up to Dec. 31, 1917 (pounds). Estimated
quantity of 1917 crop that will be shipped out after Dec. 31,
1917 (pounds). Quantity of 1916 crop shipped out (pounds).
Estimated percent in grower’s hands Dec. 31, 1917.
Estimated quality 1917 crop. Average price paid growers
1917 crop per 100 lbs. Soy bean prices range from a $4.50
in South Carolina to $6.00 in Georgia. Address: Washington,
DC.
1364. Davis County Clipper (Utah). 1918. Makes new kind
of meat. Feb. 26. p. 7.
• Summary: “On the top floor of 641 Washington street,
New York city, is one of the most interesting kitchens in the
world, presided over by a Chinese woman doctor.” Dr. Yamei
Kin, who recently traveled to China for six months to study
the soy bean, says that its protein is equal to that of meat.
A “sort of vegetable cheese [tofu],” it is a replacer of meat
and forms no acid; it is an alkaline form of protein. The salty
black sauce [soy sauce] served on top of “chop suey,” “chow
mein” and other dishes in Chinese restaurants, is made from
soy beans. Dr. Kin can make from soybeans a roquefort
cheese [fermented tofu] that looks and smells like the real
thing. “In all the world there is not a more misunderstood
vegetable than the soy bean, says Doctor Kin.”
An illustration shows Dr. Yamei Kin standing, holding a
plate in her left hand.
1365. Fairchild, David. 1918. Obituary: Frank N. Meyer.
Plant Immigrants No. 142. (Feb.) p. 1282-87.
• Summary: Frank Meyer, agricultural explorer of the
USDA, had been trapped in the city of Ichang (I-ch’ang or
Yichang), China, behind lines of soldiers for a long time. On
2 June 1918 he disappeared from a steamer en route from
Hankow to Shanghai, in the Nanking consular district. Walter

T. Swingle was requested to come to Nanking to assist in the
search. On about June 9, Meyer’s body was found about 30
miles above Wuhu. There follows a very fine obituary and
life of Meyer by Fairchild. Meyer was born in Amsterdam,
Holland. He came into the Office of Foreign Seed and Plant
Introduction in July 1905 and was sent almost immediately
to China, where he spent 3 years. During his 3 trips to Asia
he introduced over 2,000 species and varieties of plants
to America. At the end is Meyer’s last letter to the USDA
[written on 18 May 1918 from Hankow]. He mentions soy
beans in two paragraphs: “Concerning Chinese substitutes
for dairy products, well, the 101 different manufactures of
the soy bean supply this protein, but I must admit that it will
take some time for the white races to acquire a taste for the
very large majority of these products.”
Note: David Fairchild, an agricultural explorer, was born
on 7 April 1869 in Lansing, Michigan. In 1903 he organized
the Office of Plant Introduction, and was in charge of it from
1904-1928. He died on 2 Aug. 1954. This is the earliest
publication seen written by Fairchild related to soybeans.
1366. Miller, H.A. 1918. A simple way to increase crop
yields: Methods followed by farmers of the coastal plain
section of the Central Atlantic States in building up soil
fertility. Farmers’ Bulletin (USDA) No. 924. 24 p. Feb. See
p. 10.
• Summary: The coastal plain section, which includes
portions of New Jersey, Maryland, Delaware, and Virginia,
constitutes one of the oldest farming regions in the Central
Atlantic States. Over time, the fertility of the soil has
declined. In the section titled “Important crops for soil
improvement” is a subsection on “Soy beans” (p. 10), which
begins: “The soy-bean crop is not grown as extensively in
the region as it should be... soy beans as a rule are a more
profitable crop than cowpeas, except on very poor land.”
“Soy beans are especially valuable for feeding farm animals.
The yield of seed is usually double that of cowpeas, and
the hay is of equally good quality and easier to cure than
cowpea hay. Soy beans are much used as a crop for hogging
down, either when sown alone or with corn... The value of
soy beans, both as a feed crop and for the improvement of
the soil, warrants a much greater acreage than is at present
grown in this section.” Address: Agriculturist [USDA].
1367. Monthly Crop Report (USDA). 1918. Estimated value
of important products January 15. 4(2):18. Feb.
• Summary: The farm value per bushel of soy beans is given
for various states in 1917 and 1918: Virginia: $3.10 / $5.20.
North Carolina $1.95 / $3.00. Georgia $1.60 / $3.60. Indiana
$2.30 / $3.75. Illinois–/ $3.40. Kentucky $2.40 / $3.80.
Tennessee $2.25 / $3.25. Alabama $2.35 / $2.60. Mississippi
$2.05 / $2.80. Texas–/ $4.40. Oklahoma–/ $5.00.
Note 1. This is the earliest USDA publication seen that
gives statistics (prices) on soybeans in the United States.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 545
Note 2. The average price in 1917 was $2.25, increasing
to $3.71 in 1918–a jump of 64.8% in one year, largely
because of U.S. government promotion of soybeans (and
other beans) during World War I as a replacement for wheat
and meat! During this period the price of soybeans increased
substantially in every state.
1368. Shive, John W. 1918. Toxicity of monobasic
phosphates towards soybeans grown in soil- and solutioncultures. Soil Science 5(2):87-122. Feb. [16 ref]
• Summary: These complex experiments “deal with the
influence of five different monobasic phosphates on the
growth of soybeans, with special reference to the toxic
symptoms produced under various experimental conditions.”
It was found that several monobasic phosphate salts, when
added to soil or solution cultures, are toxic to soybean
plants growing in the media. This toxicity not only retarded
the growth of the plants but also produced certain specific
injuries to the plant tissue. The mono-potassium phosphate
was the least injurious while the mono-calcium phosphate
produced the greatest injury. Address: Plant Physiology Lab.,
New Jersey Agric. Exp. Station.
1369. Welton, F.A. 1918. Shrinkage in grains. Ohio
Agricultural Experiment Station, Monthly Bulletin 3(2):3943. Feb.
• Summary: The section titled “Soybeans” states (p. 43):
“Forty bushels (2,400 pounds) of soybeans was stored in a
small bin in a granary November 2, 1911, and left there until
October 23, 1912.” The percentage of shrinkage of soybean
seed, containing 17.67% moisture at time of storage (which
resulted in the development of some mold), was 3.76% from
Nov. 2, 1911 to Oct. 23, 1912 (p. 43). Address: Wooster,
Ohio.
1370. Wolkoff, M.I. 1918. Effect of ammonium sulfate in
nutrient solution on the growth of soybeans in sand cultures.
Soil Science 5(2):123-50. Feb. [33 ref]
• Summary: This article is an updated version of one by the
same author with the same title published in 1918 in the New
Jersey Agric. Exp. Station, Annual Report 38:416-19. For the
year ending Oct. 31, 1917–which see.
“Since the middle of the last century a great amount
of work has been done on furthering our knowledge on the
question of salt requirements for green plants. Perhaps the
most logical method of determining the best salt proportions
for the growth of plants in water cultures was that recently
adopted by Tottingham,” using Knop’s formula as a basis.
Ammonium sulfate, when substituted for potassium
nitrate in Tottingham’s series of nutrient solutions (mixtures
of potassium hydrogen phosphate, potassium nitrate, calcium
nitrate, and magnesium sulfate) in sand cultures, gave a
better yield of soybeans in certain salt proportions than in
the corresponding salt proportions with potassium nitrate,

but caused considerable injury when added in excess. The
foliage of the plants in the ammonium sulfate series had a
greener color than in the other series. There is a very close
relation between the yield of tops, yield of roots, and the total
transpiration of the plants. The amount of water required to
produce 1 gm of dry matter of soybean tops was less in the
ammonium sulfate series than in the other series. Address:
Rutgers College [New Brunswick, New Jersey].
1371. Meyer, Frank N. 1918. Re: More problems in Ichang.
In: Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled
by Bureau of Plant Introduction, USDA. 2444 p. See p.
2434-35. Letter of 6 March 1918 from Ichang, Hupeh,
China, to David Fairchild of USDA.
• Summary: “I wonder whether these parcels will ever
reach you! I have not received mail now for a few months.
Conditions here are as upset as ever; travel is pretty near
impossible, except by an occasional Japanese steamer. Food
supplies are running low, fighting occurs near and around
the city almost hourly for all these last weeks and everybody
feels depressed from this long-drawn state of suspension.
“The foreigners here have formed a defense committee,
but of course a mere handful of white residents can do
nothing against brigands in uniforms, as nearly all of these
Chinese soldiers are, and there are several thousands of these
parasites all around us. I saw last week how some of these
fellows took out the hearts of some fellows they had shot and
mutilated the corpses in unspeakable ways. They were going
to eat these hearts to get courage! One loses all confidence
in this whole race by witnessing such acts of barbarism and
cannibalism.”
The plums (Prunus mume) have almost finished
blooming and cherry trees are just beginning to dot the
countryside with white. “Trade is utterly at a standstill and
the losses to everybody run into millions.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
1372. Weekly News Letter (USDA). 1918. Imported soy bean
seed. Unmixed varieties not obtainable–Farmers urged to
plant only domestic-grown seed. 5(31):4-5. March 6.
• Summary: “The utilization of soy bean seed imported from
Asiatic countries for seeding is exceedingly undesirable. The
farmer is strongly urged against planting this seed for either
seed or forage, as disappointment with the crop will most
undoubtedly result and further planting will be discouraged.
It is hoped that the importers will not sell the seed for
planting, and seedsmen also should avoid offering such
seed for sale... Throughout Manchuria, where the soy bean
is produced, no attention is given to pure strains.” Address:
Washington, DC.
1373. Williams, C.B. 1918. Soy beans for southern farmers:
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Products of soy beans and their commercial uses–A great
food and feed crop that in future will have a big place in
southern agriculture. Progressive Farmer 33(10):328. March
9.
• Summary: “Our people generally have not begin to fully
appreciate the possibilities of the soy bean in the way of soil
improvement and other purposes. It has a much wider range
of adaptation than any of the other leguminous crops in the
South, except possibly Japan clover.” It is a safer and more
productive crop than the cowpea.
“During the spring of 1915, farmers of the South were
confronted with a situation that forced them to put in some
satisfactory crop to take the place of part of the acreage that
had previously been devoted to cotton, because of the very
low price at which cotton had sold during the previous fall.
In many sections, farmers decided to put in more of the
leguminous crops, soy beans being used in many cases.
“Previously the beans that had been grown had been
used almost entirely for seed purposes; but with the large
crop of 1915” it was decided to try crushing some of the
beans in place of cotton seed. “A determined effort was made
along this line, and as a result, in North Carolina alone, a few
of the oil mills operated on the beans and crushed 80,000 to
100,000 bushels. It is believed that the operation, though a
new venture, was conducted at a reasonable profit in most
cases.
“First Commercial Crushing of Domestic Beans: The
first commercial crushing of domestic beans in this country
by an oil mill was started on December 13, 1915, by the mill
located at Elizabeth City, North Carolina. It is interesting
to note that right from the start this mill operated night and
day, the beans being secured from the local market and
surrounding counties, until it had crushed something like
20,000 bushels. This mill was able to crush and handle
almost a ton an hour. It is interesting to observe that they
had practically no difficulty in starting and operating on the
beans after they had been crushing cotton seed. They had to
incur no material expense in changing from the crushing of
cotton seed to the crushing of soy beans. From facts at hand,
it would appear that this mill had very little, if any, difficulty
in disposing of the oil and meal at fairly reasonable prices
secured from the crushing of soy beans. On an average they
were able to secure from 32 to 35 gallons of oil and about
1,650 pounds of meal from each ton of beans.
“In the crushing of soy beans one of the chief products
secured is the oil, which has wide usefulness in the
commercial world. The percentage of oil contained in beans
has been found to vary from 17 to 20 per cent.
“At the present time the oil is being used in this country
largely in the manufacture of soaps, paints, varnishes,
enamels, linoleums and waterproofing materials. It is being
used, too, to a limited extent in the manufacture of edible
oils. Soy bean oil may replace linseed and cottonseed oils in
the manufacture of many of the products into which these

latter oils are at the present time entering. It has been shown
that soy bean oil may comprise 20 to 25 per cent of the total
oils of a paint without seemingly interfering with the lasting
or other qualities required in a good paint. In this respect
this oil is decidedly superior to cottonseed oil as the latter
can seldom if ever be used for this purpose. It is significant
of the possibilities of the production of soy bean oil in this
country that last year there was imported into this country
about 19,000,000 gallons, which at present prices would be
worth more than $20,000,000. These importations have come
chiefly from Asia.”
“Soy Bean Meal–Composition and Value: most valuable
product secured in the crushing of soy beans is the meal.
That which is obtained in the crushing of yellow colored
bens is of a bright yellow color, while that produced from
the brown or dark colored beans is of a darker shade of
yellow. The cake or meal secured by expression methods has
a pleasant taste, not unlike that of malted milk. The meal is
appetizing, highly nutritious and is relished by stock. When
compounded properly and cooked soy bean meal [flour]
makes a rich, nutritious bread for human consumption.
United States Food Administration has recently placed soy
bean among the substitutes to be used with wheat flour.
“Looking at this product purely from its fertilizing
value, it is more valuable than cottonseed meal and now
is selling for $12 to $15 per ton more than the cottonseed
meal. Analyses show that it contains 7 per cent nitrogen
(8.50 per cent ammonia), 1.25 per cent phosphoric acid,
and 2.25 per cent potash. It is believed that the availability
of these constituents contained in soy bean meal is just as
high as when they are derived from cottonseed meal. Based
upon these percentages, an exchange made purely from
the plant-food standpoint would be about 1,600 pounds of
soy bean meal of average composition for 2,000 pounds, or
33.33 bushels of beans, It should be borne in mind, however,
that the farmer in making such an exchange should at least
receive enough above this amount to cover well the cost of
the delivery of the beans at the mill and the hauling of the
meal back to the farm. When beans bring to the farmer a
higher price than about $2.50 per bushel the oil mills claim
they cannot handle the beans in their mills at the present
prices of oil and meal and cost of operation.
“Soy Bean Metal as a Feed: In feeding experiments
this meal has proved to be a superior product. When fed to
young chicks in equal quantities with wheat shorts, cracked
corn, mixed with sweet milk, it proved to be a most valuable
feed, being equal to rolled oats as a growth producer. From
results in the feeding of pigs, investigators have been led
to conclude that soy bean meal, if fed properly, does not
produce soft-bodied hogs as has been though to be the
case by some. Ordinarily oil mills, with which the writer is
familiar, paid in 1915 and 1916 from $1 to $1.50 per bushel
for the beans. Now they cannot get them at $2.50 to $3 per
bushel.
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A very small, oval portrait photo shows Prof. C.B.
Williams. Address: [North Carolina].
1374. Williams, C.B. 1918. Harvesting soy beans.
Progressive Farmer 33(11):349. March 16.
• Summary: “Many who are growing soy beans for the first
time are probably wondering what will be the best way to
harvest their crop this fall. Before cold weather comes on
and the leaves have only dropped a little it will be well for
those wanting hay to cut the vines. The leaves contain much
of the food constituents of the crop and it should be planned
to save as many of them as possible when curing the vines.
Where grown merely for hay, the cutting should take place
after the pods are formed and have grown considerably, but
before they have matured. If the plants are left until the pods
are mature the leaves will shed badly, and the stems will
become too hard and woody for the best quality of hay. After
the plants have reached the proper haying stage, there is a
rather rapid decline in the feeding value of the stems.
“In cutting, an ordinary mowing machine with a sidedelivery attachment or self-rake reaper, or any ordinary
mowing machine without any attachments may be used with
satisfactory results. It is well to cure the vines in the swath
and windrow as much as possible, finishing up in the cock, as
is done with cowpea-hay. Great care should be exercised that
the vines be exposed to direct sunlight as little as possible
after they have thoroughly wilted in the swath. If this
precaution is observed, there will be a minimum of shedding
of the leaves. The handling should be done, if possible, when
the vines are slightly damp from dew. If favorable weather
prevails the hay may be carried to the barn and stored there
with safety after remaining in the cocks for about a week.
“As with cowpeas, the curing may be done usually most
satisfactorily on some kind of curing frame or pole. The
cocks or small stacks should be so constructed as to shed
water and to admit of a free circulation of air through the
center of the pile.
“When the soybeans are to be cut for hay as well as
for seed, they should be cut later, after the pods are ripe but
before they have dried out sufficiently for the beans to pop
out. The curing of the vines should take place in the way
indicated, reducing the handling to the minimum so that
there will be but little, if any, shattering of the beans. After
the hay has been thoroughly dried the beans may be threshed
out with an ordinary threshing machine or with a husker and
shredder. Usually it will be necessary to reduce the speed of
the threshing part of the machines in order that there may
not be any splitting of the beans. After threshing, the beans
should be spread out evenly over the floor in a dry place
where a free circulation of air takes place.” Address: [North
Carolina].
1375. Weekly News Letter (USDA). 1918. Soy beans as
food. Some ways of using this valuable addition to the diet.

Recipes for cooking. 5(34):6-7. March 27.
• Summary: Contents: Introduction. Green soy beans. Soybean meal (refers to soy-bean flour; “The ground soy-bean or
soy-bean meal, though not a common commodity, has been
used for a good many years in invalid dietetics”). Press-cake
meal. How to cook soy beans.
This is the earliest document seen (Nov. 2013) that uses
the term “Soy-bean meal” to refer to soy-bean flour.
“The war situation, with its need for finding new foods
and new uses for old foods, has fixed attention on this food
crop to such an extent that the name, soy bean, has now
become a fairly familiar one.”
“Green soy beans: Soy beans can be used in a number of
ways as food. The yellow, brown, and green seeded varieties,
at least, are excellent for use as a green vegetable, being
shelled and cooked like lima beans or other ‘green’ or unripe
beans. The dry beans are used in much the same way as navy
beans and other beans or cowpeas.”
“Experiments by the Department of Agriculture’s home
economics experts have shown that the soy beans themselves
and the soy-bean meal and press cake can be used in many
palatable ways, and it is fair to predict that the demand for
such foodstuffs will increase until they become very much
better known than at present... Soy-bean meal is on sale in
some places.”
“The following recipes for cooking soy beans are worth
trying:” Boiled soy beans. Baked soy beans. Soy-bean loaf.
Soy-bean loaf with potatoes. Soy-bean vegetable soup.
Cream of soy-bean soup. Soy-bean croquettes. Address:
Washington, DC.
1376. USDA Bureau of Plant Industry, Inventory. 1918.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1915. Nos. 40389 to 40895. No. 43. 106 p. March 30.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“40650-40669. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received April 19, 1915. Quoted notes by Dr.
Meyer.
“40656-40660.
“40656. ‘(No. 2190a. Yangpingkwan, Shenshi, China.
September 10, 1914.) A small-seeded variety of soy bean,
of greenish color, grown along the edges of submerged rice
fields. Of value possibly as an aftercrop for moist lands in the
southern United States.’
“40657. ‘(No. 2191a. Yangpingkwan, Shenshi, China.
September 10, 1914.) A very small-seeded variety of soy
bean, of yellow color, grown along the edges of submerged
rice fields. Of value possibly as an aftercrop for moist lands
in the southern United States.’
“40658. ‘(No. 2192a. Yangpingkwan, Shenshi, China.
September 10, 1914.) A very small-seeded variety of the
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soybean, of black color. Said to be of somewhat twining
habit and growing on drier lands than the preceding numbers
[S.P.I. Nos. 40656 and 40657]’.
“40659. ‘(No. 2193a. Siku, Kansu, China. November
19, 1914.) Mixed green and yellow seeded varieties of
soybeans of nonshattering habits. Grown on warm, dry
mountain terraces under decidedly semiarid conditions.
Of value possibly for the southwestern United States more
specifically.’
“40660. ‘(No. 2194a. Lanchowfu, Kansu, China.
December 15, 1914.) Mixed brown and yellow seeded
varieties of soy beans; not grown locally, but probably
coming from Shenshi.’” Address: Washington, DC.
1377. Itano, Arao. 1918. Soy beans (Glycine hispida) as
human food. Massachusetts Agricultural Experiment Station,
Bulletin No. 182. 10 p. March. [16 ref]
• Summary: Contents: Introduction. Chemical composition
and digestibility. Human food prepared from soy beans
(practical recipes for making Japanese foods at home;
names in parentheses indicate the Japanese name). Soy bean
milk (Toniu): The ordinary method employed in Japan,
toniu from soy bean meal (made by grinding soybeans in a
wheat flour mill or fine coffee mill), author’s method [from
soy bean meal, plus inoculation with Bacillus coli and B.
lactis aerogenes], synthetic toniu, condensed soy bean milk
(condensed toniu). Evaporated soy bean milk (yuba). Soy
bean curd (tofu): Fresh curd (tofu), frozen tofu (kori tofu),
fried tofu (abura-age). Baked beans. Boiled beans. Roasted
beans.
“Powdered beans–Roasted: 1. Roast as in the roasted
beans [either in an oven or in an ordinary corn popper]. 2.
Let them stand until cool to harden them. 3. Grind them in a
coffee mill or any other suitable grinder. Note.–The powder
can be used as a salad dressing or cooked with cookies like
peanuts or other nuts, or employed as a substitute for coffee.”
Powdered beans, raw (soy bean meal). Green beans. Soy
bean pulp (kara). Fermented boiled beans (natto). Ripened
vegetable cheese (miso; discusses koji). Soy bean sauce
(shoyu). Vegetable butter, ice cream, oil (table use) and lard
(cooking): “The manufacture of these articles from soy beans
needs further investigation.” How to make “Evaporated soy
bean milk (Yuba)” at home (p. 5): “1. Boil the soy bean milk
until a film is formed on the surface. 2. Collect the film and
cut it into any shape desired. Note.–The film consists of
coagulated albuminoids and fat. It may be used as an article
of food, cooked in soup, etc.”
Note 1. Even though it is very brief and inadequate,
this is the earliest document seen (Oct. 2012) that contains a
description of how to make yuba at home.
How to make “Baked beans” at home: (p. 7). “1. Soak
the beans, suspended in a cloth bag, in a large quantity of
hot water over night. (Soaking for twenty-four hours in icecold water which is changed occasionally will give the same

result.) 2. Change the water, when hot water is applied, in
the morning and an hour or two before cooking. 3. Add 1
teaspoonful of soda [sodium bicarbonate] per quart of beans
and boil until the beans become soft. 4. Bake like other
beans. Note.–The characteristic strong flavor of the beans
is removed by soaking before cooking; the addition of soda
[sodium bicarbonate] makes the beans soft. Cooking with
salt pork, potatoes, onions, molasses and other substances
makes the beans more palatable to some tastes.”
Concerning the “Roasted beans” (p. 7). “1. Roasting can
be done either in an oven or in an ordinary corn popper. 2.
Roast until the skin of the bean is burst by popping. Note.–
The beans can be kept soft by immersing them in a syrup
while they are hot. Thus very wholesome candy is prepared.”
Concerning the “Powdered beans: Roasted” (p. 7). “1.
Roast as in the roasted beans. 2. Let them stand until they
cool to harden them. Grind them in a coffee mill or other
suitable grinder. Note.–The powder can be used as a salad
dressing or cooked [baked] with cookies like peanuts and
other nuts, or employed as a substitute for coffee.” Note 2.
This is the earliest English-language document seen (Nov.
2012) that uses the term “Powdered beans: Roasted” to refer
to roasted soy flour.
Concerning “Green beans: 1. Pick them when the beans
are three-fourths to full grown. Boil them in salt water. 3.
Discard the pods. 4. Serve the beans with butter or milk.
Note–The pods are tough and they can be removed easily on
boiling.”
Concerning “Soy bean pulp (kara): 1. This is the residue
after the milk is extracted in the process of preparation of soy
bean milk. 2. Cooked like any other vegetable with proper
seasoning. Note.–Makes a very rich dish; an addition of
green onions, cabbage or parsnip may improve it.”
Tables contain analyses of the chemical composition of
each of the basic foods discussed.
Note 3. This is the earliest English-language document
seen (Sept. 2013) concerning soy ice cream, which it calls
simply “ice cream.” This is also the earliest document seen
(Sept. 2013) concerning the etymology of soy ice cream.
Note 4. This is the earliest English-language document
seen (June 2013) that uses the term “soy bean pulp” to refer
to okara.
Note 5. This is the earliest English-language document
seen (June 2013) that describes how to use okara in a recipe.
Note 6. This is the earliest English-language document
seen (Aug. 2013) that uses the word “toniu” to refer to
soymilk; the Japanese word is tônyû. Address: Amherst,
Massachusetts.
1378. Truog, Emil. 1918. Soil acidity: I. Its relation to the
growth of plants. Soil Science 5(3):169-95. March. [49 ref]
• Summary: “It has been known for a long time that certain
species of plants are affected unfavorably by soil acidity or
what is sometimes called a lack of lime,...” This question is
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first discussed generally and 49 publications on soil acidity
are reviewed. Using data from various sources, the author
has compiled a table showing the relation between the lime
requirements and their response to the liming of acid soils, or
their capacity to grow in acid soil.
In the table, the soybean is found under “Legumes” (p.
188), along with alfalfa, cowpea, blue lupin, peanut, etc.
Hemp, cotton, and flax are listed under “Fibre crops.” Two
analyses of soybean hay showed that the lime constituted
2.76% of the plant’s dry matter. The relative quantity of lime
in soybean hay was high (4 out of 5). The relative rate of
growth was high (4). The relative amount of lime required
for growth was high (4). The relative feeding power of the
plant for lime was high (4). The relative lime requirement
of the plant was medium (3). The response to liming or
reciprocal capacity to grow in acid soil was medium (3).
Conclusions: The amount of lime to be applied in
practical agriculture depends on: (1) the lime requirement of
the crop grown; (2) the acidity of the soil; and (3) the fertility
of the soil. The lime requirement of a plant is subjected
to the following three factors: (1) The lime content of the
plant; (2) the rate of growth of the plant; and (3) the feeding
power of the plant for lime, which depends on (a) the extent
and character of the root system, (b) the internal acidity
of the roots, and (c) the excretion of carbonic acid by the
roots. Address: Dep. of Soils, Agric. Exp. Station, Univ. of
Wisconsin.
1379. Wessling, Hannah L. 1918. Use of wheat flour
substitutes in baking. Farmers’ Bulletin (USDA) No. 955. 22
p. March. See p. 12, 14-17, 19.
• Summary: This Bulletin was produced in cooperation with
the Office of Home Economics, USDA. After the United
States entered World War I in mid-1917, increased efforts
were made to conserve wheat. “Common foods which can
be used to replace wheat in cooking and in meal planning
include corn, barley, rice, rye, Kafir, milo, feterita, beans,
soy beans, peanuts, potato, sweet potato, dasheen, banana,
pumpkin, squash, etc.” (p. 3).
In the section on “Yeast breads,” there is a recipe for
“Soy-bean bread,” which includes “1 cup soy-bean meal or
flour.” Note use of “whole wheat or Graham flour.” Among
the “Quick or hot breads” soy-related recipes include: Cornmeal, peanut, and wheat biscuits (p. 14; soy-bean meal may
be used instead of 1 cup peanut meal). Corn, wheat, soy-bean
gems (p. 15, with 1 cup soy-bean meal). Brown bread–
Boston style (p. 16, with 1 cup soy bean meal). Soy bean,
rice, oatmeal, corn meal, or dasheen muffins (p. 17; 1½ cups
soy bean meal may be used in the previous recipe for Potato
muffins to replace 1½ cups cooked sweet potato). Fifty per
cent soy-bean wafers (p. 19, with 1½ cups soy bean meal).
Address: Specialist in Home Demonstration Work, Office of
Extension Work South [USDA].

1380. Seed Reporter (USDA). 1918. Movement and supplies
of soy beans and cowpeas. 1(7):1. April 6.
• Summary: “During the months of January and February the
movement of soy beans and cowpeas from farmers’ hands
was unusually heavy because of the increasing high prices
that were being offered by shippers.”
“The prices paid by shippers to farmers in the early
part of the season, or December, 1917, were as follows: Soy
beans, $4.50 to $5.50 per 100 pounds; cowpeas, $3.40 to
$4.40 per 100 pounds. Owing to the heavy demand during
January and February, these prices advanced to $6.20 per
100 pounds for soy beans.”
“There does not appear to be a general shortage of soy
beans, although several counties in Louisiana, Georgia,
and Tennessee report that a sufficient quantity of seed has
not been obtained to supply local planting requirements for
this season. However, eastern North Carolina and several
counties in Mississippi and Tennessee report a surplus, and
supplying those districts where there is shortage is wholly a
question of distribution.” Address: Washington, DC.
1381. Seed Reporter (USDA). 1918. Tabulation or reports
from shippers of sorghums, millets, Sudan grass, soy beans,
cowpeas, and lespedeza. 1(7):3. April 6.
• Summary: The following statistics are given for soy beans:
Number shippers reporting: 208.
Quantity 1917 crop on hand Dec. 31, 1917: 1.730
million lb. Quantity 1917 crop shipped out up to Dec. 31,
1917: 1.068 million lb.
Estimated quantity 1917 crop that will be shipped out
after Dec. 31, 1917: 8.310 million lb.
Total quantity 1917 crop shipped and likely to be
shipped out after Dec. 31, 1917: 9.378 million lb.
Total quantity 1916 crop shipped out: 16.020 million lb.
Total quantity 1915 crop shipped out: Unknown.
Estimated per cent in growers’ hands Dec. 31, 1917: 73.
Estimated quality 1917 crop: 85.
Corresponding figures are also given for sweet sorghums
(4 types), grain sorghums (4 types), millets (4 types), Sudan
grass, cowpeas, and lespedeza. Address: Washington, DC.
1382. Seed Reporter (USDA). 1918. Report of field stocks
for the United States: War emergency seed survey, January
31, 1918. 1(7):3. April 6.
• Summary: “Reports were received from all large seed
dealers, but not from all small retail dealers and shippers.
These figures, therefore, do not include many of the seed
stocks at country points, or in the hands of growers;
nor do they include large stocks held for food, feed, or
manufacturing purposes.”
A large table shows “Stock on hand” (in pounds) on
January 31 of the following years: 1918, 1917, 1916, and
1915. It also shows unsold, sold, and total stock on Jan.
31, 1918. For soy beans the stock on hand on Jan. 31 was
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1,568,689 lb in 1918, 2,948,982 lb in 1917, and 1,006,340
lb in 1916. For soy bean on Jan. 31, 1918: 1,364,707 lb were
unsold and 203,982 lb were sold.
Stock statistics are also given for 20 other crops: Canada
field peas, cowpeas, spring vetch, winter vetch, German
millet, Common millet, Siberian millet, Hungarian millet,
Japanese millet, broom corn millet, amber sorgo, orange
sorgo, sumac sorgo, other sorgos, kafir, milo, feterita, other
grain sorghums, Sudan grass, cotton seed.
The table also shows total receipts (in pounds) for 1
Jan. 1917 to 31 Jan. 1918, and for 1 Jan. 1916 to 31 Jan.
1917. For soy beans, these two figures are 1,366,513 lb and
4,259,487 lb, respectively. Total receipts of soy beans were
much smaller than most crops. The largest receipts in 191718 (in million lb) were from the following–in descending
order of importance: Milo 20.3, kafir 14.0, German millet
13.4, Canada field peas 11.3, and cowpeas 11.3.
Note 1. This is the earliest English-language document
seen (Jan. 2004) with statistics on stocks of soybeans in the
USA, or with the word “stocks” or the terms “seed stocks” or
“field seed stocks” in the title in connection with soy beans.
The word “stocks” refers here to the amount (in pounds)
being stored or held from the previous year. The term “field
seed stocks” refers to stored stocks of field seeds, such as soy
beans.
Note 2. The entry of the United States into the European
War (World War I) on 6 April 1917 prompted the country
to collect and publish better agricultural statistics. Address:
Washington, DC.
1383. Seed Reporter (USDA). 1918. Wholesale and retail
selling prices of field seeds. 1(7):8. April 6.
• Summary: A large table gives wholesale jobbing and retail
prices per 100 pounds for the highest grade field seeds on or
about March 23, 1918, including soy beans, in six regions
of the USA. Soy bean wholesale prices range from a low
of $6.20 in the Southeastern Division, to a high of $9.55 in
the West Central Division. Soy bean retail prices range from
a low of $6.85 in the Southeastern Division, to a high of
$11.00 in the West Central Division.
Prices are also given for peanuts and chufas, but only in
the Southeastern Division. Address: Washington, DC.
1384. Cromer, C.O. 1918. Re: Mr. Thomas Myers of
London, Ontario, Canada. Soybean production in Indiana.
Letter to W.J. Morse, Scientific Assistant, Forage-Crop
Investigations, Bureau of Plant Industry, Washington, DC,
April 13. 2 p. Typed, with signature on letterhead.
• Summary: “I have been in communication with Mr.
Thomas Myers of London, Ontario, Canada, who wrote you
relative to the soybean products which he is attempting to
manufacture. I might say that he and his assistant are here
at the present time relative to a site for a factory for the
manufacture of these products.

“Our production for seed in this state [Indiana], of
course, at present is quite low. Mr. Bryant, the Field Crop
Estimates Agent places the seed acreage at 545 acres and
the hay acreage at 4630 acres. I feel, myself, that he is too
low on the seed acreage. I also believe that with an outlet
for the seed, soybeans will be more generally grown. In
fact I think the acreage will increase by leaps and bounds.
Up until this year seed has been selling for something like
$2.50 per bushel. These gentlemen promise 5¢ a pound and
can use all the seed than [sic, that] can be produced. I feel
quite optimistic over the proposition and will be quite glad
when the soybean in Indiana becomes one of the leading
crops. Any information you can give me will be gratefully
received.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
1385. White, J.W. 1918. Soil acidity as influenced by green
manures. J. of Agricultural Research 13(3):171-97. April 15.
• Summary: The soy bean was one of the leguminous crops
tested as a green manure. See tables 1 and 2. Green manures
increased the soil’s limestone requirements. Address: Assoc.
Prof. of Experimental Agronomy, The Pennsylvania State
College Agric. Exp. Station.
1386. USDA Bureau of Plant Industry, Inventory. 1918.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1915. Nos. 39682 to 40388. No. 42. 123 p. April 17.
• Summary: “39724 to 39726. “From Tientsin, China.
Presented by Dr. Yamei Kin, Peiyang Woman’s Medical
School and Hospital. Received January 8, 1915. Quoted
notes by Dr. Kin.
39724. Brassica Pekinsis (Lour.) Skeels. Brassicaceae.
Pe-tsai.
“’Seed from Shantung of the fine, specially white pai
tsai. It is grown in the same way as the Chihli pai ts’ai, but is
larger, not so tall, and said to be of better keeping quality.’
“39725 and 39726. Cucumis melo L. Cucurbitaceae.
Muskmelon.
‘White melon that is very delicate in flavor and easily
grown.’
“39725. Larger seeds. 39726. Smaller seeds.”
Soy bean introductions: Soja max (L.) Piper. Fabaceæ.
(Glycine hispida Maxim.)
“39967-39982. From Soochow, China. Presented by
Mr. N. Gist Gee, Soochow University. Received February
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11, 1915. Quoted notes by Mr. Gee, except as otherwise
indicated. “39967-39972.
“39967. ‘(No. 1. Kua shu tou (Kwa zoh). Melon-ripe
bean.) This is so named because of its time of ripening.
Seeds are sown about the first of May and cropped late in
June when melons are ripe. Used only as a vegetable.’
“39968. ‘(No. 2. Chia chia san tou (Kah kah sen).
Pod pod three bean.) Planted in the middle of May and
reaped during September. Used as a vegetable and for
manufacturing of oil.’
“39969. ‘(No. 3. Hung hsiang chih tou (Ong sing
sze). Red familiar bean.) These are “Loving beans,” as
the characters suggest. Planted in the middle of May and
harvested about September. Used both as vegetables and in
the manufacture of oil.’
“39970. ‘(No. 4. Hei tou (Huk). Black bean.) Owing to
their color, these are called “Black beans.” Planted in the first
part of June and reaped in the middle of October. Used as a
vegetable and in the manufacture of oil.’
“39971. ‘(No. 5. Ku li ch’ing (Kwa lea ching). Bone
inside green.) Planted early in June and harvested in late
October. Used only in making oil.’
“39972. ‘(No. 6 Shih tzû ho tou (Zee tee ‘ah).
Persimmon-seed bean.) Planted in the first part of June and
cropped in the middle of September. They are largely used as
vegetables.’
“39974-39977.
“39974 ‘(No. 8 Pa yüeh pai tou (Gee buh). Eight-month
white bean.) The combined meaning of its color and its time
of ripening indicates the name. Planted in May and harvested
in September, which is the eighth month of the Chinese
calendar. Used to make oil. This and No. 9 [S.P.I. No. 39975]
are the best two for oil manufacture.’
“39975. ‘(No. 9. Shui pai tou (Gee buh). Water white
bean.) Planted in late May and reaped in September. Used to
manufacture oil; one of the best two for oil manufacture.’
“39976. ‘(No. 10. Niu t’a pien (Nue duh pea). Cow
crush flat.) Its use and time of harvesting are the same as
those of the Gee buh [S.P.I. No. 39975]. The beans are
trodden out by cows; hence the name.’
“39977. ‘(No. 11. Wu ch’iao tou (Oh tsah). Sparrow’s
cackling (or magpie) bean.) Planted about the last part of
June and cropped in mid-October. Used largely to make
oil.’”
“39982. ‘(No. 16. Lü tou (Loh). Green bean [mung].)
Planted in the early part of June and cropped early in
September. Used the same as the Ch’ih tou [S.P.I. No.
39980]. Called “green bean” because of its color, probably.’”
“40106/40138. From Wakamatsu, Iwashiro, Japan.
Presented by Rev. Christopher Noss. Received March 8,
1915. Quoted notes by Mr. Noss. ‘From an exhibition in
Kawamata, near Fukushima City.’
“40106-40127.
“40106. ‘Mochidaizu (dai, large; zu, bean [daizu =

soybean]), used in mochi (glutinous rice boiled and pounded
in a mortar).’
“40107. ‘No. 2. Nakatedaizu (second early), used in
miso (beans, etc., pickled in salt and made into soup), tofu
(bean curd).’
“40108. ‘No. 3. Shichi-ri-korobi-daizu (20-mile rolling),
used for tofu, soy, and miso.’
“40109. ‘No. 4. Yuki-no-shita-daizu (under the snow),
used for tofu, soy, and miso.’
“40110. ‘No. 5. Wasedaizu (early), used for tofu, soy,
and miso.’
“40111. ‘No. 6. Misodaizu.’
“40112. No. 7. Ko-tsubu-daizu (small grain), used for
miso and natto (buried, fermented, and eaten as a relish).’
“40113. ‘No. 8. Kinako-daizu, made into kinako (a flour
used in cooking) and also natto. Said to have been brought
by soldiers from Manchuria.’
“40114. ‘No. 9. Tamazukuridaizu (name of a country
near Sendai), used boiled.’
“40115. ‘No. 10. Asahidaizu (morning sun), used for
natto.’
“40116. ‘No. 11. Darumadaizu (Dharuma
[Bodhidharma], whose image was a roly-poly, can not be
upset), used boiled and for tofu.’
“40117. ‘No. 12. Taiwandaizu (Formosa), used boiled.’
“40118. ‘No. 13. Hato-koroshi-daizu (dove killer), used
boiled.’
“40119. ‘No. 14. Usu-ao-daizu (light green), used for
kinako and boiled.’
Note 1. This soybean and the Ao-daizu, below, might
give naturally greenish kinako.
“40120. ‘No. 15.
Ao-daizu (green), used for kinako and boiled.’ Note 2.
This is the earliest English-language document seen (Nov.
2012) which states that green soybeans are used to make
kinako.
“40121. ‘No. 16. Aka-kuki-daizu (red stalk), used for
natto and miso.’
“40122. ‘No. 17. Fuku-shiro-daizu (clothing white),
used for tofu.’
“40123. ‘No. 18. Hachi-ri-han-daizu (21 miles), used
boiled. The name Hachi-ri-han-daizu involves a curious play
on words. Hachi-ri-han-daizu means “eight ri (a ri is 2.5
miles) and a half,” which is just a little short of ku-ri. Now
ku-ri means nine ri, and ku-ri also means chestnut, so the
expression in question means that the beans so named are
almost equal to chestnuts.’
“40124-40127. ‘Beans are used boiled.’
“40124. ‘No. 19. Yoshiwaradaizu (harlot quarters in
Tokyo).’
“40125. ‘No. 20. Chadaizu (tea, alluding to the color
[brown]).’
“40126. ‘No. 21. Kichidaizu (lucky).’
“40127. ‘No. 22. Kurodaizu (black).’”
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“40370-76. From Wakamatsu, Iwashiro, Japan.
Presented by Rev. Christopher Noss. Received March 27,
1915. Quoted notes by Mr. Noss.
“40370. ‘No. 33. Hikagedaizu (shade), produces in
shady places; used for miso.’
“40371. ‘No. 34. Dekisugidaizu (excessive yield); used
for miso.’
“40372. ‘No. 35. Kurodaizu (black); eaten boiled and
sugared.’
“40373. ‘No. 36. Nakatedaizu (medium early); used for
miso.’
“40374. ‘No. 37. Hishidaizu (water caltrop, alluding
to the flattened shape); eaten parboiled and seasoned with
shoyu and salt.’
“40375. ‘No. 38. Name unknown, cultivated from
ancient times in Soma County, Fukushima Ken; used for
miso.’
“40376. ‘No. 39. Hakodate-nishiki-daizu (Hakodate
brocade); used for miso.’” Address: Washington, DC.
1387. Morse, W.J. 1918. Re: Soy bean varieties and statistics.
Mr. Thomas Myers. Letter to Prof. C.O. Cromer, Associate in
Crops, Purdue University, Lafayette, Indiana, April 19. 1 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: In a letter of April 13, Cromer asked about the
Arlington soy bean. Morse replies: “This variety has been
grown under the number 22899. I do not recall whether or
not you have included it in your test; if not, I will be very
glad to supply you with a quantity of seed.”
The Bureau of Crop Estimates will soon issue a
publication giving statistics on soy bean production for seed
in the various states.
“I am very glad, indeed, to hear that Mr. Thomas Myers
is looking up the proposition of putting a factory in your
State for the manufacture of soy bean products. I have had
quite a little correspondence with Mr. Myers relative to the
work on soy beans. It seems to me that if he will contract
with the farmers for five cents a pound, he can secure all the
seed he desires for his products.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1388. Smith, J.W.R. 1918. Soy-bean experience (Letter to
the editor). National Stockman and Farmer 42(5):124. April
27.
• Summary: Discusses the writer’s very positive experience
with soy beans, the best varieties, and use as grain or forage.

“Advocated by the agricultural journals, colleges and
experiment stations and by a great majority of good farmers
who have placed and are placing this unsurpassed legume
in the first place as a hay, grain and soil enriching crop, give
them a chance! A good yield of grain may be produced on
poor soil (in some cases when corn or oats would fail), yet
even a light application of stable manure before harrowing
or even before plowing, a liberal dressing of lime just before
drilling, especially on sandy soil, will insure a greatly
increased yield of hay. Always inoculate by using inoculated
soil or cultures.”
“Varieties: Nothing is more essential for profit than
planting the best yielder of hay and grain adapted to your
latitude. Of the twenty-five varieties I have tested I esteem
the Virginia No. 32906 unsurpassed for quantity and
quality of hay and straw as well as large yield of the most
valuable grain for seeding and propagating this excellent
sort. The Wilson is a most excellent variety of similar
characteristics.” Ebony and Peking are not quite as good.
“The bushy varieties–Hollybrook, Medium Green, Ito San,
Morse, Mongol, Ohio No. 9035 and Haberlandt produce
inferior quality and less quantity of hay, but the grain is
better adapted for human food, looks better at least, being
yellow and larger in size. For oil production, bean meal and
table service they are excellent, and mature as a rule north of
41ºlatitude.”
“In Jefferson county, Ohio, a pint of seed produced
as follows: Mongol 52 pounds, Virginia 45 pounds, Ohio
9035 45 pounds, Ebony 40 pounds, Ito San 35 pounds,
Chestnut 27 pounds, Medium Green 25 pounds, Haberlandt
25 pounds. The Virginia produced a third more hay than the
best and four times more hay than the Chestnut and Ebony.
Hence we should use care in selecting varieties this spring
when the seed is so scarce and expensive. The man who
has a corn harvester for cutting silage corn should grow his
‘corn and beans’ in the same row. Otherwise grow separately,
yet fill silo simultaneously. Beans may be cut a few days
previously.” Address: Jefferson county, Ohio.
1389. Dorsey, Henry. 1918. Growing soybeans. West Virginia
Univ., College of Agriculture, Extension Dept., Circular No.
204. p. 1-8. April. [1 ref]
• Summary: Contents: Importance of the crop. Requirements
of the crop: climate, soil, lime, fertilizers, inoculation.
Culture of the crop: seed bed, time of planting, manner of
planting, amount of seed, cultivation. Harvesting to crop:
for hay, for seed, for silage, for pasture, threshing, care of
seed. Suitable varieties. Special uses. Human food. In crop
rotations.
Tables: (1) Composition of soybean hay and other feeds.
(2) Yields of various nutrients in soybeans cut at different
stages (1916).
“Within the last five years soybeans have assumed, due
to their many desirable qualities, an important place in West
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Virginia agriculture and their importance is quite likely to
increase. Less than a decade ago the crop was practically
unknown. A conservative estimate derived from county
agents’ annual reports indicates an acreage of more than
6,000 in 1917. This acreage is almost equal to that of clover
alone according to the census figures of 1910.”
The section on human food uses states: “The scarcity
of meats will doubtless lead to a wider use of soybeans in
the human dietary. For centuries they have supplied a large
proportion of the nitrogenous part of the food of the Chinese
and Japanese. In the Orient the whole beans are not eaten
directly but soy sauce, bean milk, bean curd, and vegetable
cheese are made from them. Americans would doubtless
object to many of these products. The whole beans have
often been used like other beans–boiled, baked, or with pork.
They need to be soaked several hours to remove the strong
flavor. Soybean flour has great possibilities as a substitute for
part of the constituents of various breads. When Americans
learn to use the products of the seed, then there will be a
ready market for the crop and it will take a regular place in
our cropping scheme.” Address: Asst. Prof. of Agronomy,
West Virginia Univ., Morgantown.
1390. Gaskill, E.F. 1918. The soy bean. Massachusetts
Agricultural College, Extension Circular No. 56. 3 p. April.
• Summary: Contents: Introduction. Uses: For forage,
ensilage, pasturage, green manure or cover crop, grain, oil.
Culture: Climate, soil, fertilizers, inoculation, seeding and
cultivation, harvesting, threshing. Varieties. Advisability of
growing in Massachusetts (its economic value on most farms
is questionable).
“For green manure or cover crop: Soy beans like other
legumes are capable of assimilating most of the nitrogen
needed from the air. Some of this nitrogen remains in the
soil. It will be understood, therefore, that soy beans when
grown as a green manure crop not only add humus to the
soil but also fertility in the form of nitrogen. Soy beans do
well on light sandy soils when properly inoculated. For this
reason they will be found an excellent crop to restore humus
and fertility to some of the poorer soils in this State, and are
quite satisfactory as a cover crop in orchards.”
“In harvesting for seed the mowing machine may be
used, going around the field cutting two rows at a time and
having the inside rows mowed by hand in order to prevent
the machine passing over the beans on the following trip. If
several acres of beans are to be harvested it will undoubtedly
found an advantage to use a mowing machine with a side
delivery attachment. In order to prevent shattering, the crop
should be cut in the morning before the dew is off or on a
cloudy day.”
“Threshing: An ordinary grain thresher with a bean
attachment and properly adjusted as to speed may be used to
thresh soy beans since they do not split as easily as the field
or garden bean.”

“For oil: Soy bean oil finds a ready market for a variety
of purposes. Its principal use in this country has been in the
manufacture of paints.”
Varieties: “The early maturing kinds are invariably
small plants and produce light yields of beans, while the late
maturing varieties produce larger plants and yield a heavier
crop of seed. As a result of trials at the college of some two
hundred varieties, Medium Green has proven to be one of the
best for Massachusetts. Except in years of very early frost, it
matures its seed... Some of the varieties that will mature in a
shorter season than the Medium Green are Ito San, Ignotum
[same as Ogemaw] and Quebec 92. These varieties will
undoubtedly be found better adapted to the higher altitudes
of the State. The Hollybrook is similar to the Medium Green
in regard to maturity, characteristics of growth and yield, but
differs in that its seed is yellow. The Wilson because of its
small stems is considered an especially good variety for hay.
The Mammoth Yellow is probably more extensively grown
than all other varieties. It is a large variety which does not
mature in New England.” Address: Massachusetts Agric.
Exp. Station, Amherst.
1391. Moore, R.A.; Delwiche, E.J. 1918. Soybeans–A crop
worth growing. Wisconsin Agricultural Experiment Station,
Bulletin No. 289. 16 p. April. [7 ref]
• Summary: Contents: Introduction. What is the soybean?
Soils adapted to soybeans. How soybeans can be used: As
a protein concentrate (ground soybeans), for roughage,
for silage, as a pasture for hogs, as a soiling crop, as a soil
renovator. What varieties are best?: For southern Wisconsin,
for upper Wisconsin, breeding better soybeans. Growing the
crop: Soil inoculation, how to inoculate, soil preparation,
time of planting, method of planting, amount of seed
required, depth of planting, cultivation. Harvesting for hay:
When to cut, how to cut and cure. Harvesting for silage.
Harvesting for seed: Time of harvesting, how to harvest,
curing and handling, threshing, storing the seed.
“We recommend this crop for the careful consideration
of the Wisconsin seed growers, stockmen, and general
farmers.” Photos show: (1) A man standing in a field of
soybeans (front cover). (2) Soybean plant with roots (p. 3).
(3) Nodules on soybean roots (p. 10).
1392. Trabut, Louis. 1918. Le Soja: Soja Max (L.) Soja
hispida Savi [The soybean]. Algerie, Service Botanique,
Informations Agricoles. Bulletin No. 55. 16 p. April. [7 ref.
Fre]
• Summary: One cannot say that the soybean has been
introduced to the Western world only relatively recently;
it has been cultivated at the Jardin des Plantes since 1779.
There the soybean has always produced seeds, which have
been distributed to botanical gardens and amateurs interested
in plants. It would be unjust to say that for 138 years no one
has been involved in the utilization of soya in Europe. In
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fact, there have been a number of fervent popularizers and
propagators of the plant. A history of this work is given,
including the Vienna Exposition of 1873, the work of Prof.
Haberlandt in Austria disseminating and testing soybeans
and his remarkable book on the soybean published in 1878,
the work of the Society for Acclimatization in France from
1855 (they made the vegetable cheese, tofu [To-fou]), and
exports from Manchuria to Europe.
Since 1898, Manchuria, which can no longer cultivate
the opium poppy, has greatly expanded its cultivation of
soybeans and has looked for outlets in European markets. In
1909 Manchuria exported 410,000 tonnes of soya, a figure
which rose to 650,000 tonnes in 1912.
A that time, according to Mr. Brenier, Director General
of the Chamber of Commerce at Marseilles, the industry of
Marseilles, confronted with a influx of new oilseeds, tried to
obtain soya but ran into customs problems. It wasn’t clear
whether soya should be classified as a legume (because
it is a bean) or as an oilseed (graine oléagineuse). While
the matter was being debated, all the available beans had
been purchased by Hull, England, and Hamburg, Germany
(Académie d’Agriculture de France, 1917, p. 189).
“As the Director of the Chamber of Commerce of
Marseilles informs us, in England, Germany, and the
Netherlands, the industrial use of the soybean has been
growing in importance for several years. In Germany there
even existed an important manufacture of soymilk.
“A Chinese factory [run by Li Yu-ying] was installed
a few years ago near Paris to enable the soybean to realize
its full potential and to introduce various commercial food
products made from this seed. In 1912 Messrs. Li Yuying and Grandvoinnet published a work on the soybean,
recommending its cultivation in France.
“In 1917 Mr. Balland notified the Academy of Sciences
of the utilization of soya in war bread, biscuits, etc. All these
products, said the knowledgeable chemist, can contribute to a
good diet because of their rich nutrient content.
“The Swiss, who consume many coffee substitutes, roast
the soybean seeds to make a coffee.
In Algeria, starting in 1894, soybean agronomic trials
were started at the botanical station of Rouïba. The results
were communicated to the other French colonies in 1898 [by
Louis Trabut] in Bulletin No. 16 of the Botanical Service.”
The results of these and subsequent trials in 1896 and 1897
in Algeria are summarized.
In 1896 a soybean with a green seed coat yielded 2,980
kg/ha of soybeans.
Pages 7-11 include discussions of the nutritional value
of soybeans, their use in diabetic diets, the fact that soybeans
are rarely consumed as such but are almost always processed
into more sophisticated foods (including fermented foods).
Following these trials, that were focused on a very important
collection (80 soybeans in number) received [in France]
from a missionary in China through the intermediary of Mr.

H. de Vilmorin, the seeds were distributed and the results of
their cultivation were generally good. There follows a letter
from a person in Bou-Medfa [Bou Medfaa, Algeria]. Also
discusses the availability, benefits, and method of producing
soybean milk which the Chinese prefer to animal milks,
and which is free of bacteria that can cause tuberculosis.
In Algeria, soybean yields range from 12 to 30 quintals
per hectare. Note: 1 quintal = 100 kg. The Arabs consume
soybeans boiled in salted water. In England a Soya Flour
is sold which contains 75% wheat flour and 25% soy flour.
This flour is used commercially to make a soy bread. A Soja
Biscuit is made in the Netherlands.
Pages 12-14 list 26 soybean varieties in order of their
earliness. Synonyms and characteristics are also given:
Soja très hatif à grain noir (Extra Early Black; Vilmorin
or Ogema [Ogemaw] of Michigan. Matures in 80-90
days). Brun précoce (Early Brown from Indiana). Vireo
(Tokyo). Chernie (Khabarovsk, Siberia; black seed). Auburn
(American selection). Merko (Mekoechofka of Siberia;
brown seed). Elton (Khabarovsk, Siberia; yellow seed).
Chestnut (American selection 1907; brown seeds). Jaune
d’Etampes (Yellow Etampes, or Ito San in America; One
of the earliest varieties introduced to Europe and America).
Vert de Samarow (Green Samarow, or Guelph in America;
green seeds, matures in 120 days). Butterball (or Jaune
géant {Yellow Giant} from Dammann, from Tokyo; yellow
seeds. Matures in 110 days). Soja noir de Podolie (Black
Podolia [Podolia is in today’s Ukraine], or Buckshot in
America; black seeds). Wilson Black (Manchuria). Meyer.
Austin. Haberlandt. Huang-Tou (Yellow Bean, from
Ningouta {Ninguta, see Ning’an}). Bhetmas (from India;
seed chocolate and yellow). Medium Yellow. Shingto (From
Tieling {T’ieh-ling or Tiehling, Liaoning prov.}, Manchuria).
Swan (from Canton). Soja tigré (Striped, spotted, or speckled
soybean from Peking; seeds are grilled and eaten like
peanuts). Brooks (Manchuria and China). Maculata gigantea
(Large spotted, sold under this name by Dammann; probably
the same as the American variety Meyer). Mammoth
(American selection). Riceland (From China).
The importance of inoculation with bacteria is
emphasized. Soybeans can be cultivated with cowpeas for
forage. An illustration (line drawing) on the cover shows the
soy bean plant, with a close-up of the pods.
Note 2. This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Wilson Black. Address:
Director of the Botanical Service for the Government of
Algeria.
1393. Kiesselbach, T.A. 1918. Soy beans. Nebraska
Agricultural Experiment Station, Bulletin No. 166. 16 p. May
1.
• Summary: Contents: Uses. Food values. Composition.
Adaptation and varieties. Relative yields of soy beans and
cereal crops. Time, rate, and manner of planting. Cultivation.
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Harvesting and threshing. Soy beans as a forage crop. How
to use soy beans for human food: Soy bean flour, method of
using flour, recipes for using soy bean flour, dishes prepared
from whole soy beans boiled.
“Altho soy beans are an excellent supplementary protein
stock feed, with a feeding value about equal to that of oil
meal, investigations indicate that the yield is not sufficiently
large to justify growing them for this purpose in Nebraska
where alfalfa can be grown successfully. An acre bearing
three tons of alfalfa hay produces approximately two times as
much digestible protein and five times as much energy value
in the form of carbohydrates and fat as one acre of soybeans
yielding 15 bushels. On the other hand, soy beans are the
most productive of protein and energy value of any of the
leguminous concentrates suitable for human consumption.”
“The yield of soy beans in the southern states in
proportion to the yield of cereal crops is so much greater than
in Nebraska that a natural adjustment of production is not
likely to make it profitable for Nebraska farmers to compete
extensively in the growing of soy beans for commercial
purposes.”
“The Experiment Station ground and sold considerable
soy flour during the winter 1917-1918, in an experimental
way, to a rather large number of people. This flour was
relished and held in high favor by nearly all who used it. It
was without doubt one of the most satisfactory substitutes for
wheat flour on the market. The keeping qualities of this flour
have proved very satisfactory during the winter time. A sack
full has been retained in good condition at ordinary living
room temperature (70 degrees F.) during the five months
from October until March.”
Ideas for using soy bean flour in recipes include: Raised
wheat bread with soy bean flour. Raised whole wheat bread
with soy bean flour. Steamed Boston brown bread. Muffins.
Biscuits with soy bean flour. Corn bread. Mush for frying.
Corn griddle cakes. Soy bean soup. Soy bean milk.
Ideas for using whole soy beans boiled in recipes
include: Soy bean loaf. Soy bean croquettes. Soy bean soup.
Roasted soy beans (like peanuts).
Photos show: A man standing in a field of soy beans.
Fifty seeds of five soy bean varieties (Early Yellow, S.P.I.
No. 36576, Habaro, Haberlandt, and Cloud). Tables give
experimental data and compositional analyses of soy beans.
Address: A.M. Agronomy, Lincoln, Nebraska.

grown, and more recently have been used by canners to some
extent for general trade. The war situation, with its need
for finding new foods and new uses for old foods, has fixed
attention on this food crop to such an extent that the name
soy bean has now become fairly familiar.”
“Oil is obtained by pressing it out of the beans. This
leaves a press cake, which still contains some oil and all the
rest of the food material originally present in the beans. The
cake is readily ground into flour, which is of high food value
and can be used in many ways in cooking. It has been on the
market to some extent for a long time and used for special
purposes. It is now becoming a common foodstuff, one
which is well worth knowing and using.”
“Experiments with the soy-bean flour in the
experimental kitchen of the Office of Home Economics show
that palatable dishes can be made using this as one of the
ingredients. Some of these tested recipes are given in this
circular.”
An illustration on the cover shows a woman in her
kitchen baking muffins.

1394. True, A.C. 1918. Use soy-bean flour to save wheat,
meat, and fat. USDA Office of the Secretary, Circular No.
113. 4 p. May 2.
• Summary: Contents: Foreword. Introduction. Hot or quick
breads: Biscuits, muffins, griddle cakes. Yeast bread. Soybean flour as a meat substitute: Soy-bean mush. Croquettes.
Soy-bean meat loaf. Soy-bean omelet.
“Soy beans have been used and liked in the United
States for many years in those regions where they have been

1395. Takahashi, Teizô. 1918. Re: Design of koji trays.
Letter to Dr. Charles Thom, Washington, DC, May 17. 2 p.
Handwritten. [Eng]
• Summary: Takahashi has Dr. Thom’s letter of May 18th
and he is very pleased to see Miss Church working on
this problem [of how to make shoyu using koji]. If Miss
Church comes to visit him, she should come to Rutland,
Massachusetts (c/o Mrs. Brown); he moved there from
Boston a little while ago.
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“I imagine that the apparatus needed for this problem
is a wooden tray.” He sketches a three-dimensional wooden
koji tray, 1.5 feet long, by 8-9 inches wide, by 2-3 inches
deep, with short legs on the bottom. “This tray is used for the
preparation of ‘kôji,’ which is mentioned in my former letter.
Other apparatus, such as steaming, roasting and crushing, I
suppose are easily obtained in your Bureau.” Address: 82 St.
James Ave., Boston, Massachusetts.
1396. Meyer, Frank N. 1918. Re: Glad to be out of Ichang.
Plans for new work. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 2439-44. Letter of 18 May 1918 from
Ichang, Hupeh, China, to David Fairchild of USDA.
• Summary: “At last [after five months of being trapped
in Ichang] I have been able to break through the lines of
soldiers around Ichang and walked to Kingmen.” He got the
stored seeds and baggage there, then took a steamer from
Shashi, a port on the Yangtze below Ichang, and arrived in
Hankow on May 15. “We were held up by soldiers a few
times and some unpleasantries were indulged in, but on the
whole we could have fared far worse. Of course, we passed
through villages that had been looted and burned and food
was hard to obtain, but to an old hand out here, like myself,
these things have so often been encountered that one is used
to them.
“I did not write you from Ichang of late, because I
was not sure that I really could make the trip. The whole
country is so fearfully upset that travel has become a perfect
gamble.”
“Well, personally I am awfully glad that I got away from
Ichang; the situation begun to depress me. One cannot live
for months in an atmosphere of suspension without feeling
the effects. And as I had cheerless, uncomfortable quarters
and lack of substantial food at times, one had both mental
and physical discomforts.
“Well, I just received your very sympathetic letter
of February 26 (which was opened by the censor) and I
see how this long drawing war is affecting things slowly
but surely. Yes, Mr. Fairchild, it often seems that we do
not live ourselves any longer, but that we are being lived.
Uncontrollable forces seem to be at work among humanity
and final results, or possible purposes, are not being revealed
as yet, that is, for so far as I can look into this whole titanic
cataclysm.
“Now concerning my own plans, of which you want an
outline by about the 1st of July,–well, I can say this that my
ideas are to leave here within a day or two, visit Kinkiang for
Tung oil plantations which have been set out near-by, then
go down to Nanking possibly, and from there to Shanghai,
where I may stay many weeks shipping off seeds and
specimens. Then when the heat gets too intense, I may move
up to some quiet place on the coast of Shantung and work
up the herbarium specimens I have collected there past 18

months.”
“A gentleman who just returned from a several
weeks trip into Fookien Prov. informed me yesterday that
brigandage is so rife there that in whole districts the ordinary
farmers have given up planting rice and are joining robber
bands.”
“Your item of putting 500 acres in soy-beans at Yarrow
[a USDA Plant Introduction Field Station, near Rockville,
Maryland] interest me greatly. It shows how food supplies
slowly crowd out mere ornamental propositions.
“As a rule one can say that the poor live on a vegetable
diet exclusively and are thereby nothing but human animals,
the well-to-do, who rule and manage the masses include
considerable meat into their daily meals and therewith find
their brain-cells stimulated to lift themselves above the plane
of being only beasts of burden.
“As a whole, however, I can say that from my personal
observations I can testify that here in Central China rice
forms 3/4 of the total amount of food the ordinary people
take in; meat and fish supply a mere fraction and the rest is
taken into the form of beans, peas, lotus-rhizomes, various
roots and tubers and in leafy vegetables,...”
“Concerning Chinese substitutes for dairy products,
well, the 101 different manufactures of the soy-bean supply
this protein, but I must admit that it will take some time for
the white races to acquire the taste of the very large majority
of these products. We are still at it, but being without an
interpreter, I don’t find out as much as I would like.”
“Concerning lubricants for aeroplanes, the Chinese say
that hemp oil (Cannabis sativa) does not congeal even in
very cold weather. Has it been tried to your knowledge?”
“This whole hunting for new food products is really
a trying situation. So much experimenting is needed to
establish a new crop that often a person’s life might have to
be devoted to it.
“I think that soy-bean flour might come to the front and
all sorts of beans should be tried, especially in the Southern
States.
“Your very sympathetic remarks are surely appreciated
by me. Times certainly are sad and mad and from a scientific
point of view so utterly unnecessary.
“Well, later on I’ll answer more correspondence from
you and from others in our Office.
“With kindest regards to you All, I remain, Very
sincerely yours, Frank N. Mayer.”
Note: This is Frank Meyer’s last letter. Only 13 days
later, on May 31, he disappeared from a steamer on the
Yangtze, and drowned in the river. His body was found in the
water on June 5, about 30 miles above Wuhu. An American
investigator was unable to determined whether he had
drowned by accident or from suicide. Note his many plans
in the above letter. Yet a British shipmate on the steamer told
the investigator that Meyer had been “very much depressed
because of the war.”
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Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
1397. McClelland, C.K. 1918. Farms and farmers: Soil
acidity. Atlanta Constitution (Georgia). May 19. p. A13.
• Summary: F.V. Coville, in USDA Bulletin No. 6 [titled
“The agricultural utilization of acid lands by means of acid
tolerant crops.” 19 Sept. 1913, p. 9-11] “gives the following
list of acid tolerant crops:” It includes cowpea, soybean,
hairy vetch, crimson clover, rye, oats, millet, buckwheat,
red top, corn, etc. Address: Prof. and editor, Experiment,
Georgia.
1398. Weekly News Letter (USDA). 1918. Soy beans, used
like navy kind, make valuable food: Ancient China’s product
can be served in numerous desirable ways. 5(42):3. May 22.
• Summary: “While the soy bean has been grown in the
United States primarily as a forage crop, its availability as
a valuable food for human beings is being given increasing
attention. Many schools of cookery and domestic science
in this country, as well as home economics experts and
home-demonstration agents of the United States Department
of Agriculture, have shown that dried beans can be used
successfully in the same manner as navy beans.” After the
beans are soaked, then boiled slowly, they “may be seasoned
and used as the principal part of a meal, as they are or may
be made into bean loaf, bean croquettes, or other dishes.
“When soy beans are three-fourths or more grown, the
seed make a palatable and nutritious green vegetable.”
Also discusses “soy-bean milk” (“a milky emulsion
is obtained which is similar in appearance and properties
to cow’s milk”), “tofu or bean curd” (the addition of either
magnesium chlorid [chloride] or calcium sulphate to soybean milk precipitates some of the proteid substances,
forming a grayish-white curd).
“Soy or shoyu sauce is a dark-brown liquid prepared
from a mixture of cooked and ground soy beans, roasted and
pulverized wheat or barley, salt, and water, inoculated with a
culture known as rice ferment and left in casks to ferment for
six months to a year or longer. The liquid obtained is used in
many countries, including the United States, as a sauce for
meat or vegetables.”
Note: This is the earliest English-language document
seen (Aug. 2013) (one of three documents) that uses the
term “milky emulsion” to refer to soy-bean milk. Address:
Washington, DC.
1399. United States Dept. of Agriculture, States Relations
Service. 1918. Guide in baking. Hang in your kitchen. Save
wheat–Use wheat substitutes. Boston Daily Globe. May 26.
p. 42.
• Summary: “Measurements of substitutes equal to one cup
of [wheat] flour: These weights and measures were tested

in the Experimental Kitchen of the United States Food
Administration, Home Conservation Division, and of the
United States Department of Agriculture, Office of Home
Economics... Soy-bean flour–7/8 cup.”
“Good combinations of substitutes: You will get better
results if you mix two substitutes than if you use just one
alone. Some good combinations are: (1) Peanut flour or soybean flour and (2) Corn flour or rice flour or potato flour or
sweet potato flour or corn meal.”
1400. Carrier, Lyman; Ashbrook, F.G. 1918. Hog pastures for
the southern states. Farmers’ Bulletin (USDA) No. 951. 20 p.
May. See p. 2, 5, 9-10, 13, 19-20. Revised in 1920 and 1923.
• Summary: The section titled “Grain ration for hogs on
pasture” (p. 5) states: “The self-feeder system which permits
hogs to eat grain at will either in pastures or dry lots is
becoming more and more popular in the corn-belt States, and
there seems to be no valid reason why self-feeders should
not prove equally successful in the South. Some hog raisers
build a crib or bin in the pasture field in which they store a
quantity of grain, to avoid the daily hauling of grain to the
hogs.
“A distinction should be made between such forage
crops as soy beans, cowpeas, peanuts, and velvet beans,
which are hogged off when the seed is mature or nearly
mature, and green forage, such as oats, chufas, sweet
potatoes, and clover. With the former not so much grain is
needed, and what is fed, usually corn, is merely to balance
the ration...”
In the section titled “Forage crops for hogs,” the
subsection on corn (p. 9) states: “Hogging off corn has been
tested thoroughly at several agricultural experiment stations
and by practical hog raisers, and the practice is strongly
recommended. Corn alone is not a satisfactory hog ration.
Where the crop is to be hogged off, some other crop should
be combined with it. Pumpkins seeded at the same time as
the corn, soy beans or cowpeas seeded in the same or in
alternate rows with the corn, and rye, rape, or soy beans
seeded at the last working of the corn have all been used with
satisfactory results.”
The subsection on “Winter grains” (p. 10) notes:
“Wheat, rye, and oats are often used for hog grazing in
the South. They may be seeded after a crop of soy beans,
cowpeas, or peanuts has been grazed off.”
In the section titled “Forage crops for hogs” is a long
subsection on “Soy beans” (p. 13-14). “There is perhaps no
better crop for supplementary hog pastures throughout most
of the cotton belt than soy beans. The crops which rival it
most closely are peanuts and velvet beans. Soy beans have
an objectionable effect on the color of the pork and the
melting point of the lard, but not to such a marked degree as
peanuts or chufas. The best varieties of velvet beans do not
mature north of central Georgia and Alabama. Soy beans are
not thus restricted. The gains made by hogs on soy beans are

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 558
almost equal to those made on peanuts.”
Photos show: (1) Hogs, up to their chins, feeding in a
field of soy beans (front and rear covers). (2) “Hogs in soybean pasture. Hogs on such pasture will make cheap and
rapid gains with a small amount of grain (p. 14).
In this same section there are also long subsections on
cowpeas (p. 14), peanuts (p. 15-16), chufas (p. 16-17), sweet
potatoes (p. 17), mangels (p. 17-18), and rape (p. 18).
The section titled “Suggested cropping systems” (p. 1820) contains five subsections; soy beans are used in the first
four: (1) “A four-year rotation for general farming” states:
“By rotation of crops is meant a definite system of crops
on fields of approximately equal areas. All of the crops are
grown each year. The terms first year, second year, etc. refer
to the order in which crops come on any one particular field.
This is shown diagrammatically in the system recommended
for fertile uplands (p. 21).” Soy beans are grown in the
second and third years. (2) “Hog pasturing system for fertile
bottom lands.” Soy beans are grown in the third year. (3)
“Hog pasturing system for fertile uplands.” Soy beans are
used in each of the three systems described for three acres
for three years. (4) “Hog pasturing system for poor clay
uplands.” Soy beans are used in the second year. Address:
1. Agronomist in Charge of Pasture Investigations, Bureau
of Plant Industry; 2. Junior Animal Husbandman in Swine
Investigations, Bureau of Animal Industry.
1401. Monthly Crop Report (USDA). 1918. Special southern
grain and forage crops. 4(5):48-49. May.
• Summary: The two sections titled “Soy Beans” give the
most extensive and detailed statistics seen to date in the
USA, for the following 18 states: Arkansas, Illinois, Indiana,
Kentucky, Maryland, Mississippi, Missouri, North Carolina,
New Jersey, New York, Ohio, Pennsylvania, South Carolina,

Tennessee, Virginia, Vermont, West Virginia, Wisconsin.
The following statistics are given for each state
mentioned, and for the total of all reporting: Total acres on
which grown 1916 (181,000–Data for some states is lacking
or incomplete). Total acres on which grown 1917: 531,000.
Planted 1917: Alone (44%), With other crops (56%).
Harvested for: Grain (17%, 88,850 acres, yield of 17 bushels
per acre, production of 1,186,000 bushels), hay (44.1%,
209,000 acres, yield of 1.95 tons per acre, production of
328,000 tons), placing in silo (8%). Grazed or hogged off
(27.2%). Plowed under for soil improvement (3.7%).
Three maps of the southeastern United States show the
areas and planting density of soy bean, velvet bean, and
cowpea production. On each map are three different shading
patterns: (1) Plantings common, for home use, principally
as forage. (2) Plantings general, for home use and sale of
seed. (3) Plantings heavy, for seed production on commercial
scale. On the soy bean map, the areas of greatest planting
density appear to be North Carolina, Tennessee, Kentucky,
and central Illinois.
The states with the largest total soybean acreage in 1917
are:
North Carolina 120,000
Indiana 100,000
Kentucky 57,000
Tennessee 50,000
Virginia 50,000
The states with the largest production of soybeans for
grain are:
North Carolina 840,000 bushels
Kentucky 108,000
Mississippi 72,000
Tennessee 50,000.
Generally speaking, the soy bean “is less favored than
the cowpea farther south and less so than clover farther
north... It is a legume of exceptionally great value whose
possibilities are only beginning to receive recognition in
most sections.”
Similar statistics and information is also given for
peanuts, cowpeas, and velvet beans. A table shows acreage,
production and disposition statistics for southern states.
Note: This is the most useful report on soybean
production and acreage in the USA since the 1910 census
which gave statistics for 1909.
1402. Smith, Alfred G. 1918. Soy beans in systems of
farming in the cotton belt. Farmers’ Bulletin (USDA) No.
931. 23 p. May.
• Summary: Contents: Commercial production promising.
Uses of soy beans. Area and soils adapted to soy beans.
Bearing on other legume crops. Combining soy beans with
other crops: As first crop for seed, as first crop for hay, in
the row with corn, with corn in alternate rows, soy beans
after small grain or Irish potatoes, in corn at last working,
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in alternate middles in cotton. Varieties of soy beans and
seed required per acre. Farm practice in growing soy beans:
Inoculation, distance between rows, planting and cultivation,
fertilizers used, harvesting. Yields. Comparative labor
requirements. Selling prices of soy beans and soy-bean
forage. Division of crop with croppers and tenants.
Varieties: “At least 90 percent of the soy beans grown in
the cotton belt are of the mammoth yellow [sic, Mammoth
Yellow] variety.” It is “suitable for both seed and hay,
and is well known in commercial channels. It is a yellow
bean and a variety that is suitable for human food. Cotton
mills like it on account of its oil content and its color, for it
makes a yellow meal which is acceptable to farmers who
are accustomed to cottonseed meal, and who look upon a
dark-colored meal as one that is damaged. The mammoth
yellow soy bean grows erect and stands well, so that it can
be harvested with a mechanical picker, which is not the case
with several other varieties.”
Fertilizers used Like cowpeas, soybeans are not heavily
fertilized, if at all, farmers usually depending upon the
residual effect of the fertilizers applied to other crops. Lime,
applied as ground limestone, ground oyster shell, or burned
lime usually increases the growth of soy beans (except in
limestone areas), but it is not always needed to produce a
profitable crop. In actual practice most of the farmers in the
soybean district of North Carolina use some form of lime,
since most of the soil there is acid. The lime is secured quite
easily, and the increased yields considerably more than pay
the cost. The lime is applied at the rate of 2 tons of ground
limestone per acre once in four or five years, or it is scattered
on top of the row at the rate of about 1,000 pounds per acre
just before the soy beans are planted. Light applications,
occasionally as low as 150 pounds per acre, are frequently
drilled in a furrow and covered, the beans being planted
above.
“Sometimes acid phosphate is used. This is applied
generally at the rate of 200 pounds per acre and is drilled
in the row before the beans are planted. On soils deficient
in potash kainit is sometimes used, but the most common
practice with both acid phosphate and kainit is to fertilize
the preceding crops and depend upon the residues for
the soy beans. Cotton-seed meal, as previously stated, is
sometimes used when planting soy beans for the first time,
and sometimes on other plantings where the soil is sandy
or sandy loam. The common application is from 100 to 200
pounds per acre, drilled in the row before planting the beans.
“Harvesting: The difficulty farmers have experienced in
harvesting has been the greatest handicap in the extension
of the production of soy beans. The development of new
machines and accumulated experience with the crop,
however, have overcome most of the troubles, so that
farmers in the soy-bean district consider it little, if any more,
trouble to harvest soy beans, except for hay, than it is to
harvest oats or wheat.

“Harvesting soy beans for hay is practically the same
process as harvesting cowpeas for hay... Sometimes a tedder
is used for curing, but not often.” The “usual custom is to
shock them on hollow racks made of poles” (see fig. 5).
Merriam-Webster’s Collegiate Dictionary (1998) defines a
tedder, a word first used in the 15th century, as “a machine
for stirring and spreading hay to hasten curing and drying.”
“In harvesting soy beans for seed mechanical pickers
(see fig. 8) are used quite extensively. These pickers are of
different makes, but all have the same general principle.
They run astride the rows and knock out the beans, leaving
the stems, leaves, and hulls on the land. The machine
is drawn by two mules and operated by two men. One
man drives and another throws out the excess trash that
accumulates in the back of the machine. The picker will
hold from 4 to 6 bushels of beans. When it is full, the beans
are emptied and handled in different ways. In one common
method the beans are run through a half-inch mesh sieve to
remove the coarse trash and then are stacked. One or two
men handle the sieve. These men may be the same who
operated the machine or they may be extra men. After this
the beans are cleaned with a fanning mill. Note 1. This is the
earliest English-language document seen (Nov. 2006) that
uses the term “fanning mill” in connection with cleaning
soybeans.
“Harvesting with a picker begins some time after the
leaves of the plant have fallen (see fig. 9). The time to begin
is when the first pods pop open and throw out the beans.
As the picker works best only when the beans are dry, the
machine is not started in the morning until the dew is off,
which is usually from 9 to 11 o’clock... A machine will pick
from 3 to 6 acres per day, averaging about 4½ acres...
“The waste of beans in picking usually varies from onetwentieth to one-fourth, and, as a rule, averages about oneeighth. If the plants are blown down or have long branches
so the machine can not handle them well, the waste may
be more than this, or if the beans are left on the vines too
late, so that many of them pop out, the waste may be higher.
Varieties of beans that begin fruiting some distance from the
ground can be harvested with the least waste by a picker, and
this is one advantage of the mammoth yellow soy bean. Hogs
are usually turned in to clean up the waste beans, so that in
fact there is very little loss.
“A picker costs about $125, and so is within the reach
of many farmers. A farmer with a small acreage of soy beans
frequently buys a picker and, in addition to his own work,
does custom work for his neighbors. In this way his machine
is profitably used. The common price for picking beans with
a picker is 20 cents per bushel, or a toll of one-tenth of the
beans. In northeastern North Carolina approximately fourfifths of the beans grown for seed are harvested with pickers.
Altogether there are now in use over 1,500 pickers, some of
which have been in use for 10 years [i.e., since 1908] and
have picked over 8,000 bushels of beans. It is noteworthy
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that the pickers are replacing other methods of harvesting
and that the increase in the acreage of soy beans in the cotton
belt can be attributed largely to these machines.
“Another way of harvesting the soy beans is to cut them
with a binder and thrash them out with a grain thrasher (see
fig. 10) adjusted for handling beans.” When harvested with
a binder, the soy beans “are cut earlier than when harvested
with a picker, since to save the seed they must be cut before
the pods start bursting open.”

Photos show: (1) A man driving a two-wheeled machine
pulled by two horses in a field of soybeans (front cover).
(2) A field of soy beans in southeastern Oklahoma,
grown for seed.
(3) Soy beans planted in alternate rows with corn, ready
to be harvested.
(4) A man planting soy beans with a cotton planter.
(5) A field of soy beans at Danville, Kentucky.
(6) A hollow rack used for curing soy bean hay.
(7) Soy bean hay stacked on hollow racks.

(8) Baling soy bean hay in the field from hollow racks.
(9) Three people emptying a soy-bean picker and
screening the beans.
(10) A field of Mammoth Yellow soy beans to harvest
for seed.
(11) People and machines thrashing soy beans.
(12) Soy beans cut with a self-reaper and piled in small
bunches for curing preparatory to thrashing.
Note 2. This is the earliest document seen (Aug. 2001)
that contains the term “soy-bean picker” (or “soy bean
picker”). This machine, developed in North Carolina
and first described by Dacy in June 1916, was an
early version of the combine, and (like the combine) it
greatly facilitated the work of harvesting soy beans.
Note 3. This is the earliest Englishlanguage document seen (Jan. 2003) that uses the word
“mechanical” in connection with soybean production or
harvesting.
Note 4. This is the earliest document seen
(Jan. 2003) that uses the terms “pods pop open” or
beans “pop out” to refer to shattering. In about 1942
a non-shattering soybean variety named “Rose Non
Pop” was developed in North Carolina. Address:
Agriculturist, USDA.
1403. USDA, U.S. Food Administration. 1918.
Wheatless breads and cakes. United States Food
Leaflet. No. 20. 4 p. June 8.
• Summary: This foldover pamphlet begins:
“Save the Wheat for Victory: Our soldiers and
those of the Allies who are fighting in France
must have bread. America must send them wheat.
Every American has a chance to help. We must
use one-half or even less of the usual amount of
wheat if our soldiers are to have the bread they
need.
“To Save the Wheat Use the Wheat
Substitutes: Corn meal, rolled oats, rice, and
buckwheat–these are usually found everywhere.
Besides you can now get barley flour, ground
oats, corn flour, rice flour, and potato flour in
many markets. In some places peanut flour, sweet
potato meal, soy bean flour, kaffir, milo, and
feterita meal can be obtained for use. Choose the
ones easiest to get in your neighborhood and use them in
place of wheat.
“Whole wheat and graham flour, macaroni, and the
wheat breakfast foods should be saved just the same as white
flour. We are also asked to save rye.”
Contains seven wheatless recipes, and a general recipe
titled “Quick breads for Americans.”
1404. Eddington, Jane. 1918. Tribune Cook Book: High
powered bread. Chicago Daily Tribune. June 18. p. 14.
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• Summary: “A news item from Washington, D.C., said
a ‘high powered’ bread had been developed there by
government experts a slice of which was the equivalent of
a roast beef sandwich, being a combination of about 70 per
cent wheat flour and 30 per cent soy bean flour.
“It was a mistake to say this bread had been developed
in Washington,... At the time of the patriotic food show [Jan.
1918] a much higher powered [soy] bean bread had been
developed in Chicago,...”
“At the office of the Illinois division of the food
administration they have indorsed and distributed a little
booklet advertising soy bean products, containing two dozen
or more recipes, with the statement. ‘Our product indorsed
by the United States food administration.’
“A good many people in widely scattered localities have
been experimenting with soy bean flour, especially in the
making of quick breads. Some of the muffins submitted in
the contest have contained 50 per cent of this flour and have
been exceptionally palatable. The recipe for muffins in the
little book” is given. The general rule given in this book is
for one part soy bean flour to three parts wheat flour.
“As to the soy bean itself, the statement is made: ‘As a
substitute for meat and wheat nothing is more desirable than
the soy bean and its products. The soy bean contains over
40 percent of protein and 20 per cent of fat and has a food
value twice as high as that of beef. Bulletin 439 of the United
States department of agriculture [Piper & Morse, 1916. “The
soy bean, with special reference to its utilization for oil,
cake, and other products”] shows that the soy bean is twice
as nutritious as wheat.’”
1405. Holmes, Arthur D. 1918. Digestibility of some seed
oils. USDA Bulletin No. 687. 18 p. June 28. See p. 6-9, 1718. [20 ref]
• Summary: These digestion experiments were conducted
on human subjects, “medical or dental students from 20
to 40 years of age, moderately active, of good health, and
normal appetites.” Summary: “After allowance has been
made for metabolic products and undigested fat resulting
from the basal ration, the coefficients of digestibility were
found to be–for corn oil, 96.8%; for soy-bean oil, 97.5%; for
sunflower-seed oil, 96.5%; for Japanese mustard-seed oil,
98.8%; for rapeseed oil 98.9%, and for charlock oil 98.9%.
Pages 6-9 note: “In the United States constantly
increasing quantities of soy beans, imported from the Orient
or produced for the most part in cotton-growing districts, are
pressed in the cottonseed-oil mills. The oil is largely used
for technical purposes, especial attention having been given
to its use as a paint oil. Work which has been done indicates
that the characteristic odor and taste of the crude oil can be
nearly, if not entirely, eliminated by careful refining and that
the refined oil may be used for food purposes.”
“Prepared under the direction of C.F. Langworthy, Chief,
Office of Home Economics” [USDA]. Address: Specialist

in Charge of Digestion Experiments, Office of Home
Economics, USDA.
1406. Bean-Bag (The) (St. Louis, Missouri). 1918. Soy beans
in North Carolina. 1(1):23. June.
• Summary: “North Carolina claims rank as the largest soybean producing State in the country, with an estimated crop
for 1917 of 1,500,000 bushels an increase of 20 per cent over
1916. Despite this large crop, the oil mills of eastern North
Carolina imported 200,000 bushels of soy beans recently
from China.
“A soy-bean harvester has been invented by North
Carolina farmers, and is described in a bulletin issued by the
experiment station of that State. This harvester thrashes the
beans from the vines as they stand in the fields. Five types
of soy-bean harvesters are manufactured by North Carolina
concerns.
“Of the 1916 crop, 111,000 bushels were sold to
canners for canned products, and nearly 100 manufacturers
throughout the country are using soy-bean oil in making
soap, paint, varnish, enamel, japans, linoleums, oilcloth, and
salad oils. The North Carolina Experiment Station publishes
a pamphlet containing technical information from these
manufacturers as to results with soy beans.”
1407. Bean-Bag (The) (St. Louis, Missouri). 1918. The
government boosts beans: What the Food Administration
has to say about peas and beans in pamphlets that are being
distributed nationwide. 1(1):31. June.
• Summary: “Do you know how many kinds of dried peas
and beans there are? Of course you know the white navy
and the lima bean, but the attractive red kidney beans are
very good, too. So are many others-the pinto, or frijole,
a mottled brown and white bean, the black or turtle soup
beans-and the other more or less brightly colored beans from
South America and the Orient. These beans are similar to
the kidney bean and are now on the market in some of our
cities. The cowpea is good and is used in large quantities in
the South and the soy bean which was introduced from the
Orient. Both of these require longer cooking and are often
prepared differently from the other varieties.”
Note: This article appears to be on USDA letterhead
with a large wartime logo. At the bottom: “Food is
ammunition.”
1408. Bean-Bag (The) (St. Louis, Missouri). 1918. Bean
flour. 1(1):38. June.
• Summary: “There is a splendid opportunity at the present
time to create a market for bean flour. Soy beans particularly
are said to make fine flour. The Bean-Bag will be glad to put
prospective mills in touch with manufacturers of machinery
for grinding.”
“According to the Department of Agriculture bread
made from white flour alone contains less than 9 per cent
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protein and only about 0.3 per cent of salt-free ash, while
bread made from soy bean and wheat flour contains about 14
per cent protein and 1 per cent salt-free ash.”
1409. Cauthen, E.F. 1918. Growing soy beans in Alabama.
Alabama Agricultural Experiment Station, Bulletin No. 202.
p. 79-84. June.
• Summary: This is a popular edition of Bulletin No.
203. Contents: Introduction. Uses. Fertilizer and culture.
Inoculation. Harvesting and thrashing. Varieties.
Varieties mentioned: Biloxi, Blackbeauty [Black
Beauty], Ebony, Edward, Haberlandt, Hollybrook, Mammoth
Yellow, Wilson.
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety “Blackbeauty”–spelled as one
word. Address: Assoc. Agriculturist.
1410. Crosby, M.A. 1918. Farm practices that increase crop
yields in the Gulf Coast region. Farmers’ Bulletin (USDA)
No. 986. 28 p. June. See p. 13-14.
• Summary: “The Gulf Coast region of Alabama,
Mississippi, and West Florida is that portion of the coastal
plain area which lies contiguous to the Gulf of Mexico (see
map) and is part of what is commonly referred to as the
‘long -leaf pine belt’...” In the section titled “Crops for soil
improvement” is a long subsection on “Soy beans” (p. 1314). “The soy bean, while not so well known or extensively
grown as the cowpea, ranks close to the latter in usefulness
as a source of soil improvement in this region. Soy beans do
not succeed as well as cowpeas on poor land, but on fairly
fertile soils are equal if not superior to the latter both as a
money and feed crop. They are more easily handled than
cowpeas, either as a hay or seed crop, and the yield of seed is
usually considerably more than that of cowpeas.”
“Soy beans make a very nutritious hay, relished by all
kinds of farm animals. They also make an excellent and
valuable grazing crop for hogs, and when thus utilized will
rapidly increase soil fertility. Soy beans are better adapted
to being grown with corn for silage than either cowpeas or
velvet beans, as they are upright in growth and do not tangle
up the corn. This is a crop worthy of a much wider use in this
section.” Address: Agriculturist [USDA].
1411. Haskell, E.S. 1918. Systems of hog farming in the
southeastern states. Farmers’ Bulletin (USDA) No. 985. 40 p.
See p. 18, 28-29.
• Summary: In the section titled “Feeds and forage” a
subsection on cowpeas (p. 18) states: “Soy beans may be
advantageously substituted for cowpeas on the heavier
types of soil. But on the light soils to which this bulletin is
intended to apply, soy beans are a very uncertain crop.”
The section titled “A suggested grazing system for hogs”
(p. 28-29), in discussing a plan for the southwestern part
of Georgia, repeats the above information: “For example,

on heavier types of soil soy beans may frequently be
advantageously substituted for cowpeas...”
Peanuts are discussed in detail on pages 19-21, and in
less detail on pages 7-11, 20, 25-27. Peanut meal is also
mentioned (p. 11).
Chufas are discussed in detail on page 18, and in less
detail on pages 26-27. The section titled “’Soft’ pork” (p.
24) states: “When hogs are fed certain feeds, including
peanuts and chufas, the pork becomes ‘soft,’ the fat melting
at a lower temperature than does that on hogs fed on such
feed as corn. Such pork ‘drips’ badly during the curing or
smoking processes, resulting in a low percentage of cured
products and a dark colored, ‘oily’ lard that on the market
is considered very undesirable. The results obtained at
a number of experiment stations in the South show that
soft pork will not become firm in the cooler at ordinary
temperatures, ranging from 29 to 34 degrees, but remains
soft and flabby. The pork from peanut-fed hogs has a
peculiar ‘nutty’ flavor, which is discriminated against on
markets accustomed to corn-fed hogs. This largely restricts
the market for peanut-fed pork to southern points, and to
a limited number of other markets which have become
acquainted with it.” Address: Asst. Agriculturist.
1412. Scientific American Supplement. 1918. Soy beans
make valuable food (Abstract). 86(2218):8. July 6.
• Summary: A near reprint of: USDA Weekly News Letter.
1918. “Soy beans, used like navy kind, make valuable food.”
May 22, p. 3.
1413. Seed Reporter (USDA). 1918. Movement of forage
crop seeds from first hands. 2(1):6-7. July 6.
• Summary: The section titled “Soy Beans” (p. 7) states:
“In eastern North Carolina where they are produced more
extensively than in any section of the United States, soy
beans are harvested during the last of October and the
month of November. Movement from farmers’ hands begins
December 1 and continues heavy throughout January,
and sometimes later, depending upon whether the farmers
consider the price offered a fair one. Some large farmers hold
their supply until the spring demand and ship direct to the
dealers.”
Other forage crop seeds discussed are: Timothy,
Kentucky bluegrass, meadow fescue, orchard grass, redtop,
clovers (medium red, mammoth red, and alsike), sweet
clover or melilotus, bur clover, southern spotted leaf, alfalfa,
lespedeza, sorgo or “cane” and grain sorghums, millets,
Sudan grass, cowpeas, velvet beans. Address: Washington,
DC.
1414. New York Times. 1918. A new meat substitute. Soy
bean curd has been prepared here for use as food. July 21. p.
18.
• Summary: “Following experiments by the Department of
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Agriculture in the preparation of soy bean curd as a meat
substitute, members of the National Canners’ Association
have received this letter from Dr. B.R. Hart, Chief of the
Eastern District of the Bureau of Chemistry:
“’Dr. Yamei Kin, who has been connected with the
Department of Agriculture in the study of the soy bean and
its properties, has been carrying on considerable work at
the Laboratory of the Bureau of Chemistry, Department
of Agriculture, 641 Washington Street, New York. This
work has consisted of the preparation of soy bean curd
in its various forms suitable for use as a meat substitute.
Heretofore the soy bean has been used chiefly in the same
manner as our common white bean and as a cereal substitute.
The Department of Agriculture has instituted the present
work in an effort to render available the high protein content
of the soy bean as a partial substitute for meat in the dietary
of the people of the United States. This matter is being
brought to your attention because we feel that the soy bean
dishes are well suited for canning, and in view of the present
shortage of meat they can be added with advantage to the
preparation you now have on the market.
“’A number of prepared dishes of various kinds have
been made up ready for use, and these as well as the process
for manufacturing the curd have been worked out quite in
detail. In case you believe your firm would care to place any
of these preparations on the market, or would like to make a
study of them with that idea in view Dr. Kin would be glad
to grant you or your representative a personal interview and
explain the whole matter in detail.
“’If you care to go into this matter and will be good
enough to advise us concerning the date which would suit
your convenience, we will appreciate it very much.’”
Note: Dr. Kin was apparently never involved in a
commercial tofu manufacturing company, as W.T. Swingle
(1943) seems to imply.
1415. Dixon, H.M.; Drake, J.A. 1918. A study of farm
management problems in Lenawee County, Michigan. USDA
Bulletin No. 694. 36 p. July 24. See p. 31.
• Summary: Lenawee County is in southern Michigan,
bordering on Ohio. The Summary states (p. 3): “Soy beans
do well on all the soils of the county. This crop could be
made valuable in the winter feeding of hogs and for starting
feeder lambs in the fall.” In the section titled “Special
crops,” the subsection on “Soy beans” (p. 31) begins:
“Apparently the soy bean crop has no special importance
in the agriculture of the area, except in the more sandy
sections or on lands where clover is grown with considerable
difficulty... The principal uses to which soy beans can be
put in this section are that of a crop to be plowed under in
a systematic plan of soil improvement, and extra crop to be
grown for winter feed for hogs, and a catch crop sown in
the corn at the last cultivation and pastured down by lambs
during the fist part of the feeding season. Soy beans may also

be used to some extent as an emergency crop to supply hog
pasture, but it apparently has no place of importance as a
regular part of the cropping systems of the section.” Address:
1. Asst. Agriculturist; 2. Agriculturist. Both: Office of Farm
Management, USDA.
1416. Bean-Bag (The) (St. Louis, Missouri). 1918. Inoculate
soybeans. 1(2):13. July.
• Summary: “The soybean has become an important crop,
and W.A. Albrecht, of the University of Missouri College
of Agriculture, believes that it deserves more extensive
cultivation, because it is an annual legume which gives
large yields of grain and hay. The crop furnishes good food
for mankind as well as excellent feed for livestock. Since
soybeans are legumes, they can utilize the free nitrogen of
the air through the aid of certain bacteria which form nodules
on the roots, and are not forced to live on the soil alone.
Without these bacteria the soybeans, like corn, take all their
plant food from the soil and add nothing to it, save their own
roots. For the plants to make best growth, the nodules must
be present on the roots.
“The bacteria that cause the nodules and help the plant
are not always in the soil. No other crop has been found
which has the same bacteria as the soybean, and the soil is
not inoculated for this crop by growing another, as is the
case with alfalfa and sweet clover. Nor have the soybeans
themselves been grown extensively enough in the United
States, since their general introduction from Japan in 1898,
to distribute their bacteria widely. These facts make it
necessary to inoculate or add the proper bacteria when the
crop is seeded for the first time. This can be done either by
means of soil, or artificial cultures containing the bacteria.
“Soil for inoculation should be collected to a depth
of six inches from a field where soybeans, with plenty of
nodules on their roots, have been grown recently, and then
broadcast and harrowed in on the new field at the rate of
three hundred pounds, or more, per acre before the seed is
sown. Less soil may be used by drying it in the shade and
applying it through a fertilizer attachment when the beans are
being drilled. As soon as the soil has been scattered over the
entire field it should be harrowed in, to distribute the bacteria
thoroughly and incorporate them into the moist soil.
“When only very small quantities of a thoroughly
inoculated soil can be had it may be applied to the seed by
means of glue. The seeds are moistened with a glue solution,
containing enough glue to make it sticky, or about one pint of
liquid to a gallon of water, and the infected soil is sifted over
them. The moist seed and the soil should be mixed so well
that every seed becomes dirty. The seeds are large enough
that they will not clump together and give trouble in seeding.
They may be planted while wet, or may be allowed to dry.
This method is simple and gives good results.
“When properly inoculated soil cannot be had,
artificial cultures may be used. They are prepared by many

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 565
commercial firms and experiment stations with complete
directions for use. They are usually applied to the seed, and
in this way make inoculation very simple and easy to carry
out.
“When soybeans are planted for the first time,
inoculation will give the crop better color, improve its
feeding value, and increase the yield, unless the soil is
unusually fertile. On soils of medium, or even good fertility,
improvement in the crop may be expected. The cost of
inoculating is so small and the importance of increasing the
crop at this time is so great that one cannot run the risk of a
poor crop by failure to inoculate.”
1417. Bean-Bag (The) (St. Louis, Missouri). 1918. Both
bread and meat in soy-bean flour: “High powered food”
made from vegetable used for many centuries in the Far East.
1(2):17. July.
• Summary: “Washington, D.C., June 28. What would you
think of a slice of bread that has the same food value as a
beefsteak sandwich?
“It isn’t a dream nor an exaggeration. It is a fact
supported by specialists of the United States Department
of Agriculture. It is based on chemical analyses of and
experiments with soy-bean flour, a ‘new’ product that is
expected to ‘pinch hit’ for wheat, and not only to do that, but
to work in meat’s place as well. The ‘high-powered bread’
that has the scientific resemblance to a beefsteak sandwich
does not even use all of the ‘voltage’ of the soy-bean flour.
This bread has been made from a mixture of 30 per cent soybean flour and 70 per cent wheat flour. It is extremely high in
the protein element and is really a substitute for protein foods
such as meat and cheese.
“Some people call soy-bean flour a ‘new’ food; it is far
from that, for the soy bean was used in China and Japan in
the dim dawn of history and has been used in those lands
ever since. Only recently, however, has this bean become of
importance in the world’s commerce and only within the past
few years has its food value been recognized in the United
States.
“Soy bean hay has many uses: The soy bean can be used
merely as a bean. It can be pressed, and the oil is valuable.
The pressing also produces a cake valuable as a food for
human beings and as a food for animals. When the press
cake is ground the soy-bean flour is produced.
“To make soy-bean flour available in large quantities the
Department of Agriculture is encouraging southern cottonseed millers to use their plants in manufacturing it after the
cotton-seed pressing season. It is believed that there will be
enough flour to supply any demand.”
1418. Bean-Bag (The) (St. Louis, Missouri). 1918. Soy beans
a valuable food. 1(2):29. July.
• Summary: “Soy beans have been used and liked in the
United States for many years in those regions where they

have been grown, and more recently have been used by
canners to some extent for general trade. The war situation,
with its need for finding new foods and new uses for old
foods, has fixed attention on this food crop to such an extent
that the name soy bean has now become fairly familiar.
“The soy bean, which is well known in the Orient as a
valuable food staple, is unlike common legumes, in that it
contains much oil and no starch. Oil is obtained by pressing
it out of the beans. This leaves a press cage [sic, cake], which
still contains some oil and all the rest of the food material
originally present in the beans. The cake is readily ground
into flour, which is of high food value and can be used in
many ways in cooking. It has been on the market to some
extent for a long time and used for special purposes. It is
now becoming a common foodstuff in some localities, one
which is well worth knowing and using.
“Experiments with the soy-bean flour in the experiment
kitchen of the Office of Home Economics, United States
Department of Agriculture, show that palatable dishes can
be made by using it as one of the ingredients. Tested recipes
using soy-bean flour are given in Secretary’s Circular 113,
just issued by the department. Copies will be sent free
on request from Division of Publications, United States
Department of Agriculture, Washington, D.C.”
1419. Bean-Bag (The) (St. Louis, Missouri). 1918. Soys in
North Carolina. 1(2):35. July.
• Summary: “North Carolina, one of the foremost soy bean
growing states in the Union, has a greatly increased acreage
planted to that product this year, according to Colonel Fred
A. Olds, of Raleigh. Estimates by the County Agents are
that the acreage this year will amount to over 50,000 acres,
Sampson County leading with 18,000 acres.
“The Department of Agriculture has two emergency men
now in the field who are spending their time encouraging soy
bean planting, and giving complete instruction as to planting,
cultivating and harvesting. Colonel Olds declares that North
Carolina has the honor of already leading all the United
States in the production of soy beans, and yet has not done a
hundredth part of what it can do.”
1420. Fellers, C.R. 1918. Report on the examination of
commercial cultures of legume-infecting bacteria. Soil
Science 6(1):53-61. July. [10 ref]
• Summary: The author concluded: “Soybeans seem to be
harder to inoculate than most of the common legumes. Many
of the cultures failed to give satisfactory results with this
plant. The soil-transfer method is recommended for soybean
inoculations except when commercial cultures are known to
be of good quality.”
“Harrison and Barlow, of the Ontario Agricultural
College, did pioneer work in North America and originated
the method of growing Bacillus radicicola on a nitrogen-free
medium. This was soon copied by others until, at the present
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time, most of the cultures on the market are pure cultures of
definite varieties of the nitrogen-gathering bacillus, grown
on a nitrogen-free or, rather, a nitrogen-poor agar medium.”
Address: New Jersey Agric. Exp. Station.
1421. Monthly Crop Report (USDA). 1918. Field beans
acreage estimates. 4(7):78. July.
• Summary: A 10-column table gives statistics for three
types of field beans: Soy beans, cowpeas, and velvet beans.
For each type of bean it gives: Names of producing states,
acreage in 1917 and 1918, percent planted alone vs. with
other crops, percent sown for grain, hay, silo, grazing,
plowing under.
The 17 states that produce soy beans are Vermont, New
Jersey, Pennsylvania, Maryland, Virginia, West Virginia,
North Carolina, South Carolina, Ohio, Indiana, Illinois,
Wisconsin, Missouri, Kentucky, Tennessee, Mississippi,
Arkansas. The states with the largest soy bean acreage in
1917 are: North Carolina 120,000 acres. Indiana 100,00
acres. Kentucky 57,00 acres. Virginia 50,000 acres.
Tennessee 50,000 acres.
Of the 21 states where cowpeas are produced, those
with the largest cowpea acreage in 1917 are: Mississippi
3,300,000 acres. Alabama 1,057,000 acres. Georgia 771,000
acres. South Carolina 750,000 acres.
Of the 7 states where velvet beans are produced, those
with the largest velvet bean acreage are: Alabama 1,800,000
acres. Georgia 1,300,000 acres.
Note: Cowpea acreage in the United States is much
bigger than soybean acreage at this time.
1422. Morse, W.J. 1918. The soy bean: Its culture and uses.
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents:
Summary. Commercial
importance. Climatic
adaptations. Soil requirements.
Preparation of the seed bed.
Fertilizers. Inoculation. Time of
planting. Depth of planting. Rate
of seeding. Method of seeding.
Cultivation. Varieties (22):
Barchet, Biloxi, Black Eyebrow,
Chiquita, Early Brown, Elton,
Guelph (“also known as
Medium Green, Early Green,
Medium Early Green, and Large
Medium”), Haberlandt, Hahto,
Hollybrook, Ito San (“has
been known under the names
of Japan Pea, Yellow, Medium
Yellow, Dwarf Yellow, Early
Yellow, Early White, and Coffee

Berry”), Lexington, Mammoth, Manchu, Medium Yellow
(“has been grown under the names Early Yellow, Mongol,
Banner, and Roosevelt”), Mikado, Peking (“In variety tests
the Peking, Sable, and Royal varieties appear to be identical,
and it is quite evident that the latter two are selections from
the Peking.”), Shanghai (“has been grown in North Carolina
under the name of Tarheel Black”), Tokyo, Virginia, WilsonFive [black seeded], Yokotenn [Yokoten].
Soy beans in rotations. Soy beans in mixtures: With
cowpeas, corn, sorghums, or Sudan grass. Soy beans for
seed: Yields of seed, feeding value, for human food, for oil
and meal, viability of soy-bean seed, cost of production, soybean straw. Soy beans for hay: Time of cutting, curing soybean hay, feeding value of soy-bean hay, yields of soy-bean
hay. Soy beans for soiling. Soy beans for pasture. Soy beans
for ensilage. Soy beans for soil improvement. Enemies of the
soy bean: Rabbits, root-knot caused by a nematode, cowpea
wilt due to a Fusarium, caterpillars, and black blister beetles.
“Commercial importance: The soy bean, also called the
soya bean, the soja bean, and in North Carolina the stock
pea, is an annual leguminous plant, a native of southeastern
Asia. It has been cultivated in China, India, and Japan for
more than 5,000 years and in extent of use and value is the
most important legume now grown in these countries.”
“The soy bean was introduced into the United States as
early as 1804, but it is only during the last decade that it has
become a crop of much importance. At the present time it is
most largely grown for forage. In many sections, especially
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southward and in some parts of the corn belt, a very
profitable industry has developed from that growing of seed.
During the past few years the acreage has increased to a very
considerable extent. The large yield of seed, the excellent
quality of forage, the ease of growing and harvesting the
crop, its freedom from insect enemies and plant diseases,
and the possibilities of the seed for the production of oil and
meal and as a food all tend to give this crop a high potential
importance and assure its greater agricultural development in
America” (p. 3).
Concerning the variety Hahto (p. 14): “This variety
recently introduced from Japan is a large producer of seed
and forage, and the seeds when from three-fourths to full
grown make an excellent green vegetable, similar to the
Lima or butter bean. Plants stout, erect, maturing in about
135 days; pubescence tawny; flowers purple; seeds olive
yellow, with a black seed scar, much flattened, very large,
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note
1. This is the earliest English-language document seen (May
2003) that uses the term “butter bean” to refer to the lima
bean.
Uses for human food (p. 22-23): “Until 1916 the soy
bean had been used but little in the United States for food
and only as a special diet for persons [diabetics] requiring
foods of a low starch content. Much interest has been shown
during the last two years in the possibilities of the soy bean
for food. The United States Department of Agriculture
and many schools of cookery and domestic science have
conducted successful experiments in utilizing the dried
beans in the manner of the navy bean and the green beans
when three-fourths grown to full grown as a green-vegetable
bean. The variety and palatability of the forms in which the
bean can be served make it a very desirable article of food,
and undoubtedly it will grow in favor as it becomes better
known. Soy-bean meal or flour may be used as a constituent
of bread and muffins and in pastry.”
Photos show: (1) A man standing in a field of soy beans
(front cover). (2) A typical mature soy-bean plant (p. 4).
(3) Roots of a soy-bean plant with abundant
development of nodules (p. 7).
(4) Cultivating soy beans. Cultivation should begin as
soon as the seedling plants appear. Two horses pull a man on
a harrow or weeder. (5) A field of the Biloxi variety of soy
beans in Mississippi (p. 13). (6) A field of the Black Eyebrow
variety of soy beans in South Dakota. (7) Plats of the
Mammoth and Virginia varieties of soy beans at Arlington
Farm, Virginia (p. 15). (8) A man standing in a field of the
Peking variety of soy beans grown in 24-inch rows. (9) A
field of soy beans and corn grown for ensilage (p. 17). (10) A
field of soy bean and Sudan grass grown in mixture for hay
(p. 22).
(11) Opened pods of Hahto variety soy beans on a plate,
showing the large seeds (p. 23). (12) Soy-bean hay on frames
(p. 25).

A diagram (p. 5) shows 67 different ways in which soy
bean plants and seeds are utilized. The plants are used for
green manure, forage (hay, ensilage, soiling), and pasture.
The seeds are used to make oil, meal, and food products.
The oil is used to make various non-food industrial products
(glycerin, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soap stock {for hard or soft soaps},
celluloid, rubber substitute, printing inks, lighting oil
{illuminants}, and lubricating oil), and four food products
(butter substitute, lard substitutes, edible oils, and salad oils).
Food products include dried beans and green beans. From
dried beans are made soy sauce, boiled beans, baked beans,
soups, coffee substitute, roasted beans, breakfast foods,
and vegetable milk (from which is made soy cheese {fresh,
dried, smoked, or fermented}, condensed milk, fresh milk,
confections, and casein). The green beans are used as green
vegetables, canned, or in salads.
An outline map of the United States (p. 6) shows the
areas to which the soy bean is especially adapted, as to
varieties and purpose. The eastern half of the country is
divided horizontally into 3 zones: Southern, for later and
larger varieties for seed production; Central, for medium and
medium-late varieties for seed and the same varieties and
later varieties for forage; Northern (the line runs through
central Ohio, Indiana, and Illinois, and southern Iowa) for
very early varieties for grain production and the medium and
medium-late varieties for forage and ensilage.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean varieties Hahto, Yokoten, or
Wilson-Five.
Note 3. This is the earliest document seen (June 2009)
that describes a vegetable-type soybean variety (Hahto),
or says that a specific variety makes an excellent “green
vegetable.”
Note 4. This is the earliest English-language document
seen (June 2009) that contains the term “green-vegetable
bean.” Address: Scientific Asst., Forage-Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.
1423. Williams, C.G. 1918. Livestock vs. grain farming.
Ohio Agricultural Experiment Station, Bulletin No. 328. p.
39-53. July. [9 ref]
• Summary: “What are the possibilities of maintaining
fertility in the State and Nation by the utilization of the
manure products of our livestock? There was in the United
States in 1910, according to the Thirteenth Census,” the
equivalent of 96.91 million head of cattle. The same census
reports 878.79 million acres of farm lands in the USA.
“There is therefore one animal of the horse or cattle kind to
furnish manure for the maintenance of the fertility of 9.07
acres... The impossibility of maintaining fertility under these
conditions without recourse to outside sources will at once
be granted. Shall the farmer, then, be encouraged to keep
more livestock?” One answer is to grow legumes which
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enrich the soil with nitrogen.
Page 43 discusses “The soybean crop,” which was first
tested here in 1911. Table III shows that from 1911 to 1917
inclusive, the average yield of seed per acre of livestock
farming was 21.88 bushels, whereas for grain farming it was
18.99 bu. The highest seed yield, 28.58 bu/acre, was attained
in 1912.
1424. Morse, W.J. 1918. Re: Report on travels in North
Carolina. Letter to R.A. Oakley, USDA, Washington, DC,
Aug. 3. 3 p. Handwritten, with signature.
• Summary: “Dear Oakley: Spent part of the day at La
Grange, North Carolina, looking into the bean harvester
proposition. Hardy and Newsome [Hardy and Newsom] have
a real factory and expect to manufacture about 500 machines
for this year’s work. They now have about 375 orders.
“It seems to me that it is the best of any of the bean
harvesters now being manufactured. The other machines
won’t do for Yarrow farms [a USDA Plant Introduction Field
Station, near Rockville, Maryland] as they are adapted only
to ridged cultivation. The Hardy and Newsome machine
can be adjusted to level cultivation and is much lighter. It
doesn’t look so heavy and cumbersome. They are selling the
machine for $150 and when introducing into a new territory,
allow 10% off. Under favorable conditions the machine
will harvest from 75 to 100 bushels a day. With the Yarrow
acreage it might be well to obtain three of these machines.
The N.C. station purchased one of these machines for their
soy bean work here... Mr. Pate of the station investigated
all of the bean harvesters and recommended this one. Am
enclosing one of the company’s booklets and ads so that you
can judge...”
“Will you please send to Hardy and Newsome, La
Grange, N.C.: Farmers’ Bulletins 886 and 973, Departmental
Bulletin 439 [Dec. 1916], Yearbook article 740. States
Relations Leaflet [sic, USDA Office of the Secretary,
Circular] “Use soy bean flour to save wheat, meat, and fat”
[May 1918]...
“The soy bean acreage, according to Prof. [C.B.]
Williams, has increased about 20% in N.C. this year. Quite
a large quantity of soy bean seed that farmers were holding
in N.C. for high prices went to the oil mills for $2.25 per
bushel. In the fall and winter the oil mills offered $2.75 so
some one was fooled.
“I have also written Mr. Dorsett relative to the harvesters
as I think this will suffice.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Raleigh, North Carolina.

1425. Oakley, R.A. 1918. Re: Little Giant Bean Harvester.
Letter to Mr. W.J. Morse, General Delivery, Yazoo City,
Mississippi, Aug. 6. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: I have your letter of August
3 and thank you very much for your report on the Little
Giant Bean Harvester. I am taking this matter up with Mr.
Dorsett at once, and have no doubt that he will act on your
recommendation. I agree with you that it will probably be
desirable to purchase three of these harvesters, in view of the
relatively large acreage which we have to harvest.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1426. New York Times. 1918. How to tell a good hen: Poultry
novices urged to save feed by eating non-layers. Aug. 7. p.
20.
• Summary: “The scarcity of beef scrap, together with its
high price, has led poultry specialists of the Department
of Agriculture to conduct feeding tests with laying hens in
which cheaper and more plentiful kinds of protein feed are
tried. In these tests feeds rich in vegetable protein have been
used in connection with beef scrap to make up the laying
ration... Mashes made with soy-bean meal, cottonseed meal,
and velvet-bean meal, in combination with beef scrap, have
been fed with fairly satisfactory results.” Use of peanut meal
gave poor results.
Note: This information also appeared under the
subtitle “More vegetables in chickens’ diet” in the Atlanta
Constitution of 11 Aug. 1918, p. A13.
1427. San Francisco Chronicle. 1918. Home-grown hogs
lead. Aug. 25. p. 43.
• Summary: “Feeds that are rich in protein, such as shorts,
midlings, tankage and oil meal, so essential to the proper
development of hogs, are hard to get [during World War
I] and high in price. The United States Department of
Agriculture is urging that hog growers provide substitutes for
these feeds in the form of homegrown crops that are known
to be rich in protein, and are advising the use of fish meal
where it is obtainable. Alfalfa, hay, soybeans, cowpeas, and
oats are suggested as good substitute feeds. In addition as
good peanuts, cottonseed meal and velvet beans are available
to hog growers in the southern states.”
1428. Morse, W.J. 1918. Soy-bean varieties. Scientific
American Supplement 86:144. Aug. 31.
• Summary: In this speech to the Botanical Society of
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Washington Mr. Morse states: “The number of varieties
cultivated in the Orient is very extensive and during the
past ten years the Department of Agriculture has brought in
through the Office of Foreign Seed and Plant Introduction
nearly 1,000 introductions, nearly all of which were distinct
sorts.”
In the USA, although soy-bean acreage during “the
past season is about five times that of five years ago, it
should, and no doubt will, assume an important place among
the farm crops of the United States.” Address: USDA,
Washington, DC.
1429. Bean-Bag (The) (St. Louis, Missouri). 1918. Bean
flour: High-power bread. 1(3):33. Aug.
• Summary: The department of agriculture experts appear to
have developed a new high-power bread which will prove
a wonderful aid to food conservation. This bread is made
from a mixture of 30 per cent soy bean flour and 70 per cent
wheat flour. It is extremely high in the protein element and is
a real substitute for meats and cheese. A slice of this bread,
according to an enthusiast of the agricultural department, has
the same food value as a beefsteak sandwich. And he bases
his claim upon chemical analysis.
“For some time the Government has been urging farmers
and others to plant the soy bean. This bean comes from Japan
and China, where it has been used as a foodstuff since the
dawn of history. It can be used merely as a bean, or it can be
pressed and its oil is valuable. The pressing also produces a
cake valuable as food for humans and as feed for animals.
When the pressed cake is ground, the soy bean flour is
produced.”
1430. Bean-Bag (The) (St. Louis, Missouri). 1918. Soya bean
flour. 1(3):33. Aug.
• Summary: “F. Behrend, of New York, dealer in various
kinds of flour, is very enthusiastic over the possibilities of
Soya Bean Flour, which he claims is superior, in many ways,
to wheat flour.
“’The Department of Agriculture, in 1916,
recommended the use of 25 per cent soya bean flour and 75
per cent wheat flour,’ says Mr. Behrend, ‘and what was good
then is surely welcome now.’”
“The flour can be successfully used as a constituent for
bread, muffins, and biscuits. In England a so-called soya
bean flour and 75 per cent of wheat flour is placed on the
market, and it is said to make a very palatable bread. In
Holland a similar product has been manufactured for 25
years.
“At the present time, when we are called upon to use
as little wheat flour as possible, should give bean flour
advocates an excellent opportunity to show the merits of
their product, and introduce it thoroughly as a breadstuff.
“The composition of soya bean flour compares with
other flours as follows:”

A large table compares the nutritional composition of
6 different kinds of flour: Soya bean, wheat, corn meal, rye,
Graham, and whole wheat. For each its gives the percentage
of water, ash, fat, fiber, protein, and carbohydrate. Soya bean
flour contains by far the most ash (6.20%), fat (4.50%), fiber
(2.05%), protein (47.30%) and by far the least carbohydrate
(33.85%).
1431. Morse, W.J. 1918. Harvesting soy-bean seed. BeanBag (The) (St. Louis, Missouri) 1(3):18-19. Aug.
• Summary: This is a reprint of an article with the same
author and title published in Sept. 1917 in USDA Farmers’
Bulletin No. 886. 8 p. Address: Scientific Asst., Office
of Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
1432. Withers, W.A.; Carruth, F.E. 1918. Comparative
toxicity of cottonseed products. J. of Agricultural Research
14(10):425-52. Sept. 2. [16 ref]
• Summary: In 1915 the writers isolated gossypol, the toxic
substance in cottonseed meal. Cottonseed meal, even when
thoroughly cooked, is highly injurious to rabbits and pigs.
In this paper, experiments conducted on four animals are
described: rats, rabbits, poultry, and pigs. Raw cottonseeds
are highly toxic to rats, but the cooked product is only very
slightly toxic.
Soybean meal is used for comparison in many
experiments in this paper (see p. 432, 433, 436, 446, 447,
and 450).
“Hence we conclude that the cottonseed-meal ‘injury’
of swine is due, not to deficient diets, but to the presence
of a toxic substance. In our opinion this toxic substance in
cottonseed meal is the derivative of gossypol which we have
called ‘D-gossypol.’”
Note: This is the earliest English-language document
seen (July 2016) that contains the word “cottonseeds”
(spelled as one word). Address: Chemical Div., North
Carolina Agric. Exp. Station.
1433. Weekly News Letter (USDA). 1918. More meat
on stock, more fertility, from soy beans: Meal provides
concentrate useful in ration for feeding animals. 6(6):7. Sept.
11.
• Summary: “Soy-bean meal is a source of home-grown
protein which should interest every stockman, says the
United States Department of Agriculture, particularly when
concentrates rich in protein are high in price... The soy bean
is the one crop which provides a practical way for the farm
production of the grain protein which is needed for feed for
dairy cows, beef animals, sheep, swine, and poultry.
“On impoverished lands in the South soy beans yield
from 10 to 15 bushels of grain to the acre and in doing so
the crop also improves the fertility of the soil, because of the
leguminous nature of the plants.”
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“Due to the relatively high oil content of soy beans, it is
advisable to grind a mixture of three parts of corn to one part
of soy beans as in this way a practically balanced grain ration
is supplied while difficulties due to the gumming up of the
mill are avoided.”
“Another reason for the feeding of smaller amounts of
soy-bean meal as compared with cottonseed meal results
from the laxative character of the former material. Stockmen
who have used it for several years assert that soy-bean meal
must be used with caution at first so as gradually to accustom
the farm animals to the new feed while care must be
exercised, be cause of its laxative nature, never to overfeed
the meal. They also report that the feeding of this meal in the
ration markedly improves the coat and general condition of
the animals.” Address: Washington, DC.
1434. Smith, A.G. 1918. How to harvest soy beans: May
be cut with binder and threshed with grain thresher, but far
better to use soy bean picker–A demonstrated success–How
it operates. Progressive Farmer 33(38):1042. Sept. 21.
• Summary: “The best method of harvesting soy beans,
everything considered, is with a soy bean picker such as is
used in northeastern North Carolina. This part of the country,
incidentally, is the soy bean section of the United States. It
probably produces more soy beans than all the rest of the
country combined, and the crop has now become a staple,
one from which an income is expected as regularly as from
cotton and corn. In Hyde County, the soy beans were first cut
and threshed, but it is noticeable that now the pickers have
largely supplanted the binder and thresher, and where new
areas are found growing soy beans, the picker is used almost
exclusively for harvesting.”
The author then describes how the soy bean picker
operates, when to do the work of harvesting soy beans, and
how to avoid waste. The information is a summary of that
which first appeared in his excellent bulletin “Soy beans in
systems of farming in the cotton belt” (May 1918). A small
oval portrait photo shows Mr. Smith. Address: Div. of Farm
Management, USDA, Columbia, South Carolina.
1435. Holmes, Arthur D. 1918. Digestibility of protein
supplied by soy-bean and peanut press-cake flours. USDA
Bulletin No. 717. 28 p. Sept. 25. [78 ref]
• Summary: Contents: Introduction. Investigations of
digestibility of common legumes. Source and supply of
soy-bean and peanut press cakes. Factors considered in
determining food value of a protein. The amino acids
supplied by soy-bean and peanut proteins as compared
with those supplied by common cereal proteins. Biologic
value of soy-bean and peanut proteins as compared with
that of common cereal proteins. Digestibility of soy-bean
and peanut proteins. Preparation of soy-bean and peanut
press-cake flours. The subjects of the digestion experiments.
Preparation of experimental diets. Details of the experiments.

The digestibility of protein supplied by soy-bean presscake flour. The digestibility of protein supplied by peanut
press-cake flour. Experiments with flour made from roasted
peanuts. Experiments with flour made from raw peanuts.
Summary of all experiments with peanut flours. General
conclusions regarding the value of soy bean and peanut
flours as food.
“Those legumes most commonly used in this country
are the well-known navy beans, red kidney, and lima beans,
the garden pea, frijoles, pinto beans, and several varieties of
cowpeas.”
It has been estimated that during the 1917-18 season
North Carolina produced 150,000 bushels of soy beans and
more than 3,500 tons of press cake. Such “press cake has
been very largely used as stock feed and, because of its high
nitrogen content, for fertilizing purposes.”
In experiments with soy-bean flour, the coefficients of
digestibility for the entire diet were, for protein 86.6%, for
fats 94.2%, and for carbohydrate 96.3%. The digestibility
of soy-bean protein was estimated at 85.3%. This is
significantly higher that the digestibility of the protein of
most other legumes.
Conclusion: “Soy beans and peanuts are classed as a
‘sure crop,’ and both yield valuable products (press cakes)
whose chief use at present is said to be for stock feeding.
The boll weevil has made the growing of cotton unprofitable
in some sections of the South. As a result during the last
season or two, the culture of soy beans and peanuts has
increased with unusual rapidity. This situation, coupled with
the present great demands for oils, has caused many of the
cotton-seed-oil millers to utilize their machinery for pressing
soy beans and peanuts.” Address: Specialist in Charge of
Digestion Experiments, Office of Home Economics, USDA.
1436. Back, E.A.; Duckett, A.B. 1918. Bean and pea weevils.
Farmers’ Bulletin (USDA) No. 983. 24 p. Sept. See p. 5.
• Summary: At the end of the section titled “Losses of
leguminous foods especially important now” we read (p.
5): “Bean and pea weevils do not attack velvet beans and
very seldom, in this country, the soy bean.” But they make
holes in many common beans and peas and cause extensive
financial losses. Photos show the holes made by weevils in
various types of beans (soybeans are probably not shown).
Address: 1. Entomologist in Charge; 2. Asst. Entomologist,
Stored Product Insect Investigations. Both: USDA Bureau of
Entomology.
1437. Bean-Bag (The) (St. Louis, Missouri). 1918. Editorial:
Food for thought. 1(4):10-11. Sept.
• Summary: “Recalling an editorial appearing in the last
issue of The Bean-Bag dealing with bean flour, and urging
bean flour manufacturers and dealers to get busy acquainting
the public with this new commodity, we wish to call attention
to the following editorial from the Boston Herald, which
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would tend to substantiate our opinion. The editorial:
“’Washington, like a hotter place, is paved with good
intentions. Government [DC] paternalism sees to that... But
the kind which is practiced in several of the United States
departments is more ardent than well-informed.
“’The Department of Agriculture issues a circular
bearing as its title the injunction. ‘Use soy-bean flour to
save wheat, meat, and fat.’ Very good. The soy or soya bean
itself is an excellent food, and converted into flour it should
be extremely useful. But let us not hurry. First, procure the
flour. A Boston correspondent, after fruitless local inquiries,
wrote to the department for information and was courteously
furnished with a list of dealers from whom soy-bean flour
may be purchased. Five are in North Carolina, one is in
South Carolina, two are in Chicago [Illinois], and two in
Seattle. So, of course, is the flour.’”
“The same condition exists throughout the country.
Thousands of people would be only too glad to comply with
the Government’s request, but they are unable to get the
flour. Acquainting the public with bean flour, and placing it
where it can be purchased, is, or should be, the duty of the
bean flour manufacturer and dealer.”
1438. Bean-Bag (The) (St. Louis, Missouri). 1918.
Harvesting soy beans in the South. 1(4):15. Sept.
• Summary: This article is very similar to the following
(but the source is not cited and quoted passages are not so
indicated): Smith, Alfred G. 1918. “Soy beans in systems
of farming in the cotton belt.” USDA Farmers’ Bulletin No.
931. 23 p. May.
1439. Bean-Bag (The) (St. Louis, Missouri). 1918. A new
meat substitute. 1(4):23. Sept.
• Summary: “Following experiments by the Department of
Agriculture in the preparation of soy bean curd as a meat
substitute, members of the National Tanners’ Association
have received this letter from Dr. B.R. Hart, chief of the
Eastern District of the Bureau of Chemistry:
“’Dr. Yamei Kin, who has been connected with the
Department of Agriculture in the study of the soy bean
and its properties, has been carrying on considerable work
at the laboratory of the Bureau of Chemistry, Department
of Agriculture, 641 Washington Street, New York. This
work has consisted of the preparation of soy bean curd
in its various forms suitable for use as a meat substitute.
Heretofore the soy bean has been used chiefly in the same
manner as our common white bean and as a cereal substitute.
The Department of Agriculture has instituted the present
work in an effort to render available the high protein content
of the soy bean as a partial substitute for meat in the dietary
of the people of the United States. This matter is being
brought to your attention because we feel that the soy bean
dishes are well suited for canning, and in view of the present,
shortage of meat they can be added with advantage to the

preparation you now have on the market.
“’A number of prepared dishes of various kinds have
been made up ready for use, and these as well as the process
for manufacturing the curd have been worked out quite in
detail. In case you believe your firm would care to place any
of these preparations on the market, or would like to make a
study of them with the idea in view, Dr. Kin would be glad
to grant you or your representative a personal interview and
explain the whole matter in detail.’”
1440. Bean-Bag (The) (St. Louis, Missouri). 1918. Urges
beans be used in fattening hogs. 1(4):26. Sept.
• Summary: “Feeds that are rich in protein, such as shorts,
middlings, tankage, and oil meal, so essential to the proper
development of hogs, are hard to get and high in price. The
Department of Agriculture is urging that hog growers provide
substitutes for these feeds in the form of home-grown crops
that are known to be rich in protein, and are advising the use
of soy beans, cowpeas, and velvet beans.
“Soy beans, it is pointed out, are valuable to take the
place of other protein feeds usually purchased. They make a
very satisfactory feed when the beans are fed threshed, or as
hay, or when ground into meal. Soy-bean hay, to be the most
satisfactory, should be cut early enough to avoid the popping
out of the seeds. The leaves and the seed both will be readily
eaten when handled in this manner.
“Velvet beans are largely raised and used in the Southern
States, and it is recommended that they be left in the field
and grazed.”
1441. Bean-Bag (The) (St. Louis, Missouri). 1918. Field bean
acreage estimates. 1(4):27. Sept.
• Summary: This large table, with information on U.S.
acreage of soy beans, cowpeas, and velvet beans, contains
about 75% of the information in a better table with almost
the same title in: Monthly Crop Report (USDA). 1918.
4(7):78. July.
1442. Bean-Bag (The) (St. Louis, Missouri). 1918. Bean oil:
Soy beans for oil. 1(4):34-35. Sept.
• Summary: This entire article was reprinted (without
credit) from: Morse, W.J. 1918. “The soy-bean industry
in the United States.” Yearbook of the U.S. Department of
Agriculture p. 101-11. For the year 1917. See p. 104-05.
The next two articles (“English process of refining oil”
and “Secret process of English company”) are both excerpted
(without credit) from Brodé, Julien. 1910. “Oil-seed products
and feed stuffs.” Special Agents Series (U.S. Bureau of
Manufactures, Department of Commerce and Labor) No. 39.
32 p. See p. 12-13.
1443. Carroll, W.E. 1918. Feeding farm animals. Utah
Agricultural College Experiment Station, Circular No. 32.
23 p. Sept.
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• Summary: Page 18: Table V–”Values per 100 pounds
for ruminants,” under “Dried roughages,” mentions “soy
beans,” which contains 91.4 pounds dry matter, 11.7 pounds
digestible crude protein, 8.8 pounds digestible true protein,
and Net Energy Value of 44.03 therms.
Note: Soy beans are the highest of any of the 15 types of
dried roughage in digestible crude protein and in digestible
true protein, and the 3rd highest in Net Energy Value.
1444. Drake, J.A. 1918. Saving farm labor by harvesting
crops with live stock. Farmers’ Bulletin (USDA) No. 1008.
15 p. Sept. See p. 11-12.
• Summary: Four interesting, old photos (see next page
and below) are captioned as follows: Fig. 14 (p. 11). “Soy
beans for seed are cut with the self-rake reaper, grain binder,
or mower, and in some instances with a bean puller. After
cutting there is still considerable work to be done.”
Fig. 15. “Soy beans furnish excellent grazing for lambs,
and afford abundant forage free from the parasites common
to permanent pastures. This crop also is equally desirable
for hogs and may be harvested by these animals both as
forage and after the beans have ripened. Live stock thus save
the labor of cutting (as shown in figure 14), shocking and
hauling.”
Fig. 16. “As a usual thing it is difficult to get a
satisfactory outfit for thrashing soy beans. Here a special
machine is being used, but the ordinary separator is generally
the only machine available. Special attachments are
necessary and few thrashermen care to go to the trouble to
accommodate farmers with small acreages of beans. Large
growers generally own their own equipment.” Fig. 17. “The
labor and annoyance of thrashing soy beans, as in figure 16,
may be saved by feeding the soy-bean hay to hogs in the
winter. The beans supply the protein and save the purchase
of tankage. The oil in the beans and the leaves of the plants
which the hogs eat keep them in good condition. Soy-bean
hay and corn make and ideal winter feed.”
Note: This is the earliest document seen (Oct. 2003)
that uses the word “equipment” in connection with soybean
production equipment. Address: Agriculturist.

Circular No. 80. 8 p. Sept.
• Summary: This circular is similar in content to Extension
Circular 56, 1917, by the same author but contains a little
new information. A table shows updated prices, and detailed
questions and answers (specifications) comparing 6 types of
harvesters.
Photos show: (1) A fine growth of soybeans in rows
3 feet apart (front cover). (2) Side view of the Gordon
Harvester in action, pulled by 2 horses. (3) Rear view of
the Pritchard Harvester. (4) Side view of the Little Giant
Machine. (5) Working parts of the Pasquotank machine.
(6) Side view of the Taylor Harvester. (7) Man harvesting
soybeans with a reaper. (8) Man thrashing soybeans that have
been cut with a reaper. Address: Agronomist in soil fertility,
Raleigh, North Carolina.
1447. Skinner, John H.; Starr, C.G. 1918. Sheep feeding.
VIII. Fattening Western lambs, 1917-1918. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 221. 20 p.
Sept.
• Summary: In experiments conducted from 28 Oct. 1917
to 26 Jan. 1918 (90 days), the authors compared various
supplements such as ground soybeans, linseed meal, and
cottonseed meal in the rations of fattening lambs. Cottonseed
meal gave better results than ground soybeans. Lambs fed
linseed oil meal were valued at $17.25 per hundred pounds
and returned a net profit of $0.29 per head. Lambs receiving
cottonseed meal were valued at $10.00 and returned a net
profit of $0.10. Lambs fed ground soybeans were valued at
$17.00 and returned a net profit of $0.03 per head.
A 2-page table (p. 18-19) gives a “Summary of lamb
feeding experiment, October 28, 1917, to January 26, 1918
(90 days).” Address: 1. B.S., Chief, Animal Husbandry,
Lafayette, Indiana.
1448. J. of Agriculture and Horticulture (Quebec, Canada).
1918. Soy beans, used like navy kind, make valuable food:
Ancient China’s product can be serve in numerous ways.
Oct. 1. p. 67.

1445. Morse, W.J. 1918. The soy-bean industry
in the United States. Bean-Bag (The) (St. Louis,
Missouri) 1(4):13-14. Sept.
• Summary: This is a reprint of an article with
the same author and title published in 1918 in the
Yearbook of the U.S. Department of Agriculture.
p. 101-11. For the year 1917. See p. 101-06.
Contains many photographs by Frank N. Meyer.
Address: Scientific Asst., Bureau of Plant
Industry [USDA, Washington, DC].
1446. Pate, W.F. 1918. Soybean harvesters. North
Carolina State College of Agriculture, Extension
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• Summary: From Weekly News Letter, U.S. Dept. of
Agriculture [22 May 1918, p. 3]: “When prepared like the
ordinary field or navy beans, soy beans should be soaked for
10 or 12 hours or more, if necessary, and boiled slowly. The
boiled soy beans,... may be seasoned and used as a principal
part of a meal as they are or may be made into bean loaf,
bean croquettes, or other dishes.
When soy beans are three-fourths or more grown, the
seed make a palatable and nutritious green vegetable.
Also discusses “soy-bean milk” (“a milky emulsion
is obtained which is similar in appearance and properties
to cow’s milk”), “tofu or bean curd” (the addition of either
magnesium chlorid [chloride] or calcium sulphate to soybean milk precipitates some of the proteid substances,
forming a grayish-white curd).
“Soy or shoyu sauce is a dark-brown liquid prepared
from a mixture of cooked and ground soy beans, roasted and
pulverized wheat or barley, salt, and water, inoculated with a
culture known as rice ferment and left in casks to ferment for
six months to a year or longer. The liquid obtained is used in
many countries, including the United States, as a sauce for
meat or vegetables.”
1449. Smith, Erwin F. 1918. Frank N. Meyer. Science
48(1240):335-36. Oct. 4.
• Summary: A brief biography of the great American
agricultural explorer. A footnote to the title states: “Drowned
in the Yang-tsze-kiang, June 1, 1918, and buried in Shanghai, China.” “Meyer was one of the most friendly men I
have ever known and one of the most interesting. He was
also a just and upright man. His knowledge of plants was
phenomenal and especially of conditions suited to their
growth, but he was interested in everything pertaining to
the countries he visited–climate, topography, fauna, flora,
geology, ethnology, art, archeology, religion. He was an
entertaining public speaker, as many can testify, a good
conversationalist and a copious and fascinating letter writer.
A published volume of his letters would be as interesting as
a novel, more interesting than most novels. He had also a gift
for linguistics, being most at home in Dutch, German and
English, but knowing also something of French, Spanish,
Italian, Russian, and Chinese.”
He disliked too much city life–”The sky is too near”–
and soon longed for the free air of the wilderness. “Grand
mountain scenery in particular appealed to him strongly.
Early in life he spent a year in a Dutch social colony, a
kind of second ‘Brooke Farm,’ founded by the poet Dr.
Frederik van Eeden, but the serpent of selfishness was there
also, he told me. In philosophy Meyer was a follower of
Schopenhauer; in politics a Marxian Socialist; in religion a
Buddhist. It is not known how he met his death.”
Note: In an excellent book-length biography of Meyer,
Isabel Cunningham (1984, p. 255-56) disagrees with three of
Smith’s characterization’s of Meyer’s philosophy, politics,

and religion: “Meyer never alluded to Schopenhauer and
pessimism after 1901, he showed only a general interest in
Far Eastern religions, and his acceptance of some utopian
aspects of socialistic theory in the period preceding World
War I did not constitute an endorsement of the application
of socialist theories thereafter.” David Fairchild, who knew
Meyer as well as anyone, also wrote (in 1920) that “Meyer
was not a socialist.” Cunningham continues: “No one else
who knew Meyer ever suggested that he was a Buddhist.
Meyer always identified himself as a Protestant.”
1450. Seed Reporter (USDA). 1918. Report of commercial
field seed stocks, sales and seed requirements for the United
States. Seed survey of July 1, 1918. 2(4):3. Oct. 5.
• Summary: A large table gives the results of the Seed
Survey of July 1, 1918, for five types of beans (including
soy beans) plus Canadian field peas sold commercially in
nine geographical areas of the USA: North Atlantic, Middle
Atlantic, Southeastern, East Central, North Central, West
Central, Southwestern, Other, and Total USA. The values
are for: Stock on hand (1 July 1918, 1 July 1917, in pounds),
sales for planting (pounds), required for planting (pounds),
and percentage sold commercially. The East Central states
are the leader by far in sales of soy beans for planting (1.645
million lb), followed by the Middle Atlantic states (1.385
million lb). In 1917 58.4% of U.S. soy beans were sold
commercially, but only 36.7% in 1918. Address: Washington,
DC.
1451. MacDougal, Sarah. 1918. The soy bean’s many
aliases: An artistic and appetizing demonstration of the
many-sidedness of a 2,000-year-old Chinese vegetable that
is meat, fish, milk, butter, cheese and many more in one. San
Antonio Light (Texas). Oct. 6. p. 44. [1 ref]
• Summary: “Soy beans: Once I tried to cook them. After
that I never wanted to hear any more about them. But that
was before I went the other day to see Dr. Yamei Kin, a
Chinese woman who is giving her time and talents to the
Government to help solve the food problem.
“I found her in a blue silk kimono and a big white apron
hustling about the kitchen in the United States Department of
Agriculture Laboratory on Washington St., New York. The
place looked as if some one had just milked the cows and
brought in the milk pails. On the floor near the stove were
two twelve-quart pails filled with warm milk. The Chinese
boy helper strained the stuff through an aluminum strainer
and cheesecloth. They were going to make cheese.
“That same Chinese lad had just finished milking the soy
bean before I came in. That may sound queer, but it’s all very
simple. If we knew as much as we ought to know about soy
beans there wouldn’t be any absolute necessity for cattle or
grazing lands or winter fodder. Because soybeans are ready
to supply meat and milk and butter and cheese and all the
rest of it. Dr. Kin said so and there were rows of jars and
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bottles on shelves and tables in that kitchen to prove it.
“The beans from which the milk was extracted had
been soaked the night before. In the morning the Chinese
lad put them through the mill, which is part of the kitchen
equipment. It looks primitive, being made of two huge pieces
of granite, imported from China. In its homeland this mill
is worked by coolies, in New York by electricity. When the
grist come out of the mill it is strained. That was the stuff
that filled those two pails. Dr. Kin told me that in China
people eat the curds and cheese in their natural state. Here,
however, she is making that cheese [tofu] a base for a series
of camouflage experiments.
“’We made ours into fish for dinner last night,’ said a
man from a nearby laboratory, who comes in every day to
find out whatever happens to be new about soy beans. ‘My
wife fried a couple of fish and then fried some soy bean
cheese in the gravy, and honest to goodness I couldn’t tell
which was which. It has a way of absorbing the flavor of
whatever it’s cooked with,’ he explained to me.
“We had ours with chops,’ remarked another laboratory
expert who joined us. His name was Mr. Gleason. He

declared that if he didn’t know the difference he might have
thought he was eating an extra chop. Everybody in the place
was ready to root for soy beans.”
“’Don’t try to think about soy beans in a scientific way,’
she advised me. ‘This thing I am working with is in reality
a vegetable cheese. It takes the place of meat. We’ve been
using soy beans in China for over 2,000 years, and they are
really very delicious and nutritious.’
“This in an offhand way, as if an experiment of twenty
centuries or so ought to pave the way for the American
appetite.
“’But I wouldn’t waste a minute experimenting with
food that was merely nutritious,’ she added quickly. ‘This
whole movement about finding out the possibilities of
food is part of the cultural of the American people. The
older a civilization becomes, the more the people like to be
surrounded by beautiful things. Chinese art, you know, is the
most highly developed art in the world. All this bother about
beans is not a question of science or of what is good for
us, but it is a question of what is dainty, what is nice, what
appeals to the taste. Making a study of eating is a part of the
fine art of living.’
“Dr. Kin is a woman of few words and these words are
spoken in a tone so quiet that you have to be right beside her
to hear what she has to say. But I have never seen a quieter,
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quicker or daintier person in a kitchen. I had to stay much
longer than I intended to get her to tell me this much.
“On a long table was a row of glass jars filled with what
looked like slices of white cheese. It was soy bean cheese. A
jar was filled with a brownish paste. It was soy beans. There
were bottles filled with the condiment [soy sauce] we get
with chop suey. That, too, was made from soy beans. Talk
about dual personalities! The soy bean has so many aliases
that if you shouldn’t like it in one form you would be pretty
sure to like it in another.
“Dr. Kin has been trying any number of experiments
with a view to boosting the bean to a bigger place
commercially. In due time the results of all these experiments
will be catalogued at Washington [DC]. Because she is
working for the Government, Dr. Kin doesn’t disclose many
details about the things she is doing. All that is worth while
will be public information in due time, she says.
“’I might talk to you until doomsday about the manifold
uses of soy beans, but you wouldn’t understand,’ she told
me candidly, and then invited me to have luncheon in her
apartment [at No. 56 West Eleventh St., New York City],
promising a practical and palatable demonstration.”
Since her guest had said that Roquefort was her favorite
kind of cheese, Dr. Kin said she would serve that–[fermented
tofu] made from soy beans–at the luncheon.
“I wasn’t the only Occidental article in that room. In a
corner over near a window there was a big mahogany desk
that looked like business. On it was placed a photograph of a
Chinese-American youth, a strapping tall fellow, in uniform.
He is Dr. Kin’s soldier son, Alexander, twenty-one years
old, who left college to enlist as a private, and is now with
Pershing’s Eighty-second Division.”
“Dr. Kin was born of Christian parents at Ningpo, south
of Shanghai. Her father was a native pastor. Both parents
died when she was three years old, and the Chinese child
was taken into the home of medical missionaries, Dr. and
Mrs. D.B. McCarter [sic, McCartee]. When they came to the
United States on furlough, she came with them. When she
was sixteen she entered the Woman’s Medical College of
New York Infirmary for Women and Children, was graduated
three years later, took a post graduate course for two years,
and went back to China to practice medicine. She was
appointed head of the Imperial Peiyang Woman’s Medical
School and Hospital, and later she was made head of
woman’s hospital work in northern China. She was married
in 1894 and retired to private life. Her husband died [sic] a
few years later, and in order to support herself and her son,
Dr. Kin embarked on a lecture tour.”
Note: Dr. Kin’s husband did not die a few years later.
The U.S. Census shows him living in Fresno, California,
with his wife and family. However Dr. Kin said in May 1913
that Mr. Eca da Silva had never given her or their son any
financial support after their divorce.
“Food is only one of the subjects she is interested in. She

is recognized as an authority on Chinese art and literature.
“The one thing uppermost in her mind to-day is the
winning of the war. She believes that food is one of the
greatest agencies to that end.
“’My boy [Alexander] is at the front doing his bit,’ she
told me simply, and added: ‘I want to do mine, too.’”
An excellent portrait photo shows Dr. Yamei Kin.
1452. McClelland, C.K. 1918. Farms and farmers: Hogging
down corn. Atlanta Constitution (Georgia). Oct. 6. p. A10.
• Summary: “Results secured from a series of experiments in
hogging down corn at the Ohio Experiment station indicate
that this practice may be profitably employed by farmers
this fall in harvesting the corn crop where labor can not be
secured” [due to World War I].
Using corn alone as the pasture crop is wasteful; for
better results use peanuts, soybeans, other legume pasture,
or tankage as supplemental feeds to balance the starchy corn
ration with protein. The general farm practice now is “to
plant velvet beans or peanuts with corn or to plant soybeans
or cowpeas between the rows at laying-by time,...” The
soybean-corn ration is the least expensive way of making a
pound of weight gain by hogs weighing 90 to 130 pounds.
Smaller hogs or shotes make smaller gains proportionally.
Address: Prof. and editor, Experiment, Georgia.
1453. Eddington, Jane. 1918. Tribune Cook Book: Oil as
food. Chicago Daily Tribune. Oct. 7. p. 14.
• Summary: “The United States department of agriculture
says in a recent announcement: ‘Very little olive oil is now
being imported, and the domestic olive oil is not sufficient
to supply the demand. The abnormally high price of genuine
olive oil has tempted unscrupulous dealers to mix cheap
vegetable oils with a little genuine olive oil. Cottonseed oil,
corn oil and soy bean oil are the principal substitutes used.”
1454. Moriarty, Edith. 1918. With the women of today.
Racine Journal-News (Wisconsin). Oct. 8. p. 3.
• Summary: “Dr. Yamei Kin is a Chinese woman who is
giving her time and talents to the United States government
to help solve the food problem. Every day will find her
busy about the kitchen in the United States Department of
Agriculture laboratory. A blue silk kimono and a big white
apron is her usual uniform.
“According to Dr. Kin the soy bean will be able to solve
almost any food problem there is. And coming from China,
she ought to know, for they have been using them there for
over 2,000 years. Dr. Kin explained that the soy bean has
been misunderstood in America and that the reason was
because the people did not take the trouble to investigate its
possibilities.
“This ancient Chinese vegetable is meat, fish, milk,
butter, cheese, and many more things all in one. To prove this
Dr. Kin has rows of jars and bottles filled with specimens
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of the soy bean cheese, or meat or milk, whichever the case
may be.
“Dr. Kin has a son in the American army and her only
thought now is the winning of the war. For this reason she
is devoting her time to the food question, for she thinks that
food is one of the greatest agencies to that end.
“Dr. Kin was born in China of Christian parents. At
sixteen she entered a medical college in this country and
after receiving her degree she returned to China to practice
medicine. She became head of a medical school and hospital,
but retired to private life after she was married. Her husband
died a few years after their marriage and Dr. Kin embarked
on a lecture tour to support herself and her son, who is now
in France with Pershing.
“The results of Dr. Kin’s present experiments with the
lowly soy bean will be catalogued at Washington [DC]. The
details of her work cannot be told now, but they will be in
due time, she claims.”
A portrait photo shows Dr. Yamei Kin.
Note: This is a summary of Sarah MacDougal’s
excellent, long article “The soy bean’s many aliases:...” (6
Oct. 1918).
1455. MacDougall, Sarah. 1918. Introducing to America an
entirely new food–The soy bean: Dr. Yamei Kin. Bean-Bag
(The) (St. Louis, Missouri) 1(5):17-19. Oct.
• Summary: From St. Louis Post-Dispatch Sunday
Magazine: “Soy beans! Once I tried to cook them. After that
I never wanted to hear any more about them. But that was
before I was invited to a soy bean luncheon in a Greenwich
Village apartment. Whenever anyone said ‘soy beans,’ I
would recall that bowl of pebbles and then an unspeakably
unpalatable mass of stuff that had to be thrown away. But
now! As long as I live soy beans will seem like a symbol of
pleasant sensations inside and out. I must tell you about that
luncheon.
“I went the other day to see Dr. Yamei Kin, a charming
Chinese woman, who is giving her time and talents to the
Government to help solve the food problem. Her specialty
is Oriental food, especially soy beans, and she has been
spending the summer showing how that food can be adapted
to Occidental appetites. I found her in a blue silk kimono and
a big white apron, hustling about the kitchen of the United
States Department of Agriculture Laboratory in New York.
“The place looked as if somebody had just milked the
cows and brought in the milk pails. On the floor near the
stove were two 12-quart pails filled with warm milk. Dr.
Kin was starting to make curds and whey. I watched her
put a couple of spoonsful of fluid into each pail and saw
the milk curdle in the good old way. Then the Chinese boy
helper strained the stuff through an aluminum strainer and
cheesecloth. They were going to make cheese.
“The Chinese lad had just finished milking the soy
beans before I came in. That may sound queer to a mind

that doesn’t orientate toward those beans. But its all very
simple. If we knew as much as we ought to know about soy
beans there wouldn’t need to be any cattle or grazing lands
or winter fodder. Because soy beans are ready to supply meat
and milk and butter and cheese and all the rest of it. Dr. Kin
says so. And there are rows of jars and bottles on shelves and
tables in that kitchen to prove it. Besides, there was a soy
bean luncheon.
“The beans from which the milk had been extracted
were soaked the night before. In the morning the Chinese
lad put them through the mill, which is part of the kitchen
equipment. It looks primitive, being made of two huge pieces
of granite, imported from China. In its homeland this mill
is worked by coolies, in New York by electricity. When the
grist comes out of the mill it is strained. That was the stuff
that filled those two pails. Dr. Kin told me that in China
people eat the curds and cheese in their natural state. Here,
however, she is making that cheese a base for a series of
camouflage experiments.
“’We made ours into fish for dinner last night,’ said a
man from a nearby laboratory, who comes in every day to
find out whatever happens to be new about soy beans.
“’How was it?’ asked Dr. Kin.
“’Great,’ said the man. ‘My wife fried a couple of fish
and then fried some soy bean cheese in the gravy, and,
honest to goodness, I couldn’t tell which was which. It has a
way of absorbing the flavor of whatever it’s cooked with,’ he
explained to me.
“’We had ours with chops,’ remarked another laboratory
expert who joined us. His name was Mr. Gleason. He
declared that if he didn’t know the difference he might have
thought he was eating an extra chop. Everybody in the place
was ready to root for soy beans.
“Dr. Kin explained that the reason the soy bean has been
misunderstood in America was because people didn’t take
the trouble to investigate and analyze it, and to find out what
are its food properties with reference to the nutrition we get
from meat and vegetable.
“’Don’t try to think about soy beans in a scientific way,’
she advised me. ‘This thing I am working with is in reality
a vegetable cheese. It takes the place of meat. We’ve been
using soy beans in China for over 2,000 years, and they are
really very delicious and nutritious,’ this in an offhand way,
as if an experiment of 20 centuries or so ought to pave the
way for the American appetite. She didn’t want me to get
my mind cluttered with such terms as carbohydrates and
proteins.
“’I wouldn’t waste a minute experimenting with food
that was merely nutritious,’ she told me. ‘This whole
movement about finding out the possibilities of food is part
of the cultural development of the American people. The
older a civilization becomes, the more people like to be
surrounded by beautiful things. Chinese art, you know, is the
most highly developed art in the world. All this bother about
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beans is not a question of science or of what is good for
us, but it is a question of what is dainty, what is nice, what
appeals to the taste. Making a study of eating is a part of the
fine art of living.
“’American women, you must admit, are lacking in
artistic sense. That is because the country is so young. When
the process of refinement is farther advanced they will not
regard household work, and especially cooking, as drudgery.
It is really art. The older nations, being more cultured, make
a deeper study of things. Chinese, for instance. But the
Americans are very susceptible, very open-minded and frank
and eager to acquire new ideas.
“’The trouble with vegetarians was that they expected
us to eat such awful things. I’m not a vegetarian, but I must
admit that I find great satisfaction in being able to sit down
to most of my meals without facing the fact that I am eating
slices of what was once a palpitating little animal, filled with
the joy of life. I shouldn’t be surprised if the soy bean will
save the lives of many American animals.’
“On a long table was a row of glass jars filled with
what looked like slices of white cheese [fermented tofu]. It
was soy bean cheese. A jar was filled with a brownish paste
[probably a type of Chinese jiang]. It was soy beans. There
were bottles filled with the condiment we get with chop
suey. That, too, was made from soy beans. Talk about dual
personalities! The soy bean has so many aliases that if you
couldn’t like it in one form you would be pretty sure to like it
in another.
“Dr. Kin has been trying any number of experiments
with a view to boosting the bean to a bigger place
commercially. In due time the results of all these experiments
will be catalogued at Washington [DC]. Perhaps some day
there will be a Bureau of Beans, from which may be obtained
for the asking recipes on a thousand ways to prepare soy
beans.
“Because she is working for the Government Dr. Kin
doesn’t disclose many details about the things she is doing.
All that is worth while will be public information in due
time, she says. Canning curds and cheese so they can be kept
an indefinite length of time and then utilized in various forms
is something she is trying to perfect.
“’I might talk to you until doomsday about the manifold
uses of soy beans, but you wouldn’t understand,’ she told
me candidly. Then she invited me to have luncheon in
her apartment, promising me a practical and palatable
demonstration that would make an impression in the way
food ought to interest us. Of course, I was charmed with the
idea. The only hitch was that I had to have luncheon without
my hostess. Dr. Kin was going out of town early in the
afternoon.
“While the Chinese lad was getting his instructions
about piloting me to the apartment and serving luncheon, Dr.
Kin turned to me and asked what kind of cheese I liked best.
“’Roquefort,’ said I.

“’That’s good,’ said she, and then she told the boy
something else in Chinese, told me she hoped I’d enjoy the
luncheon and invited me to spend all afternoon at the flat if I
cared to read any of her books or look at her pictures.
“Before we turned in at 56 West Eleventh street, I
discovered that Wei, my amiable escort, was somewhat
limited as to English vocabulary. He had been here only six
months. When he entered the apartment he ushered me into a
cool-looking parlor, indicated a comfortable big chair beside
an open window, and disappeared with a smile that seemed
to say: ‘I’ll rustle along the luncheon if you just sit there and
fan yourself.’
“In a corner over near a window there was a big
mahogany desk that looked like business. On it was the
photograph of a Chinese-American youth, a strapping tall
fellow who looked every bit a soldier. He is Dr. Kin’s soldier
son, Alexander, 21 years old, who left college to enlist as a
private, and is now with Pershing’s Eighty-second Division.
“A book and a magazine lay side by side on that desk.
The book was Rabindranath Tagore’s ‘Nationalism.’ The
magazine was ‘The Bean Bag.’ I took up the magazine. Here
are a few things I learned:
“Three million acres have been cultivated to soy beans
in the South, principally in North Carolina; man could come
nearer living well on soy beans alone than on any other
food: it is the nearest substitute to meat there is; containing
starch, sugar, fat, cellulose, albuminoids, mineral salts; a
new harvester has been invented that threshes the beans on
the vines, over 100 American manufacturers are using soy
bean oil for soap, paint, varnish, enamel, salad oil; soy beans
are listed in the food market of the District of Columbia;
the soy, or soja, is the first and oldest of the 150 branches of
the bean family; Manchuria claims the honor of its nativity;
the Manchurian railroad recently opened a branch and an
improvement station for distribution of the Ssupingkai
special.” Continued.
1456. Williams, C.B. 1918. Soy bean products and their uses.
Bean-Bag (The) (St. Louis, Missouri) 1(5):27-31. Oct.
• Summary: This article is a reprint of: Williams, C.B.
1916. “Soy-bean products and their uses.” North Carolina
Agricultural Experiment Station, Circular No. 34. p. 1-7.
Dec. Address: Chief, Div. of Agronomy, North Carolina
Agric. Exp. Station.
1457. Winkler, Gustav. 1918. Die Sojabohne: Aus einem
Vortrage... gehalten in der Hauptversammlung der
Gartenbau-Gesellschaft Frankfurt a.M. am 17. April 1914.
Zweite Auflage [The soybean: From a lecture... presented at
the main meeting of the Gardening Society of Frankfurt am
Main, on 17 April 1914. 2nd ed.]. Mainkur bei Frankfurt am
Main, Germany: Published by the author. ii + 28 p. Illust. 22
cm. [4 ref. Ger]
• Summary: On the cover: “Die Sojabohne der Mandschurei
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[The soybean of Manchuria]. Much of this lecture (as stated
on the title page) was based the following English-language
article, translated into German by Werner Winkler (Gustav’s
son) in 1913: Shaw, Norman. 1911. “The soya bean of
Manchuria.” Shanghai, Statistical Department, Inspectorate
General of Customs. China Imperial Maritime Customs. II.
Special Series No. 31. 32 p.
Contents: A 2-page insert at the front. Photos show:
(1) The author (with a large white beard and moustache)
with a many-branched soybean plant, stripped of its leaves,
mounted on a 2 x 3 foot wooden board, from his beanfield
(Winklers Bohnenfeld) at Mainkur. This one plant grew from
May 10 to Oct. 15, 6 months, producing 242 pods containing
503 completely mature soybeans. This line was acclimatized
for 6 years and cultivated in the soil for 5 years. (2) The
author standing and holding (with the roots facing upward)
one soybean plant in each hand. In his right hand is an
acclimatized soybean which produced 58 beans in 100 days.
In his left hand is a plant grown from Chinese seeds of 191213 which produced 224 flowers and no seeds in 100 days.
(3) A many-branched soybean plant, stripped of its leaves,
from Winkler’s beanfield, affixed to a board. Grown from
Chinese seeds harvested in 1911/12. It grew from 15 May
1917 until Oct. 1, five months. 105 pods produced about 250
completely mature soybeans. From seeds that were not yet
acclimatized grown on cultivated soil. (4) A similar looking
plant from Winkler’s beanfield. Grown from Chinese seeds
harvested in 1911/12. It grew from 15 May 1918 until Oct.
15, five months. 160 pods produced about 350 soybeans.
The seeds were not yet completely ripe because of bad, raw
weather in 1918.
Foreword to the 2nd edition. Introduction. Diagram
in the shape of a rhombus / diamond, showing how the
various colored soybeans change from one color into another
(adapted from Shaw 1911, p. 2). Description of the diagram:
Discusses: (1) Ball, Carleton R. 1907. “Soy bean varieties.”
USDA Bureau of Plant Industry, Bulletin No. 98. 30 p. + 5
plates. May 27. (2) Hosie, Alexander. 1910. Manchuria: Its
People, Resources, and Recent History. London: Methuen &
Co. xii + 293 p. Hosie describes 3 types of soybeans: Yellow,
with 3 subvarieites. Green, with 2 subvarieites. Black, with 3
subvarieites.
The rest of the contents is fairly similar to that of the
1st edition (1914), but the details within many sections
are greatly expanded. On the rear cover is a photo of
two soybean plants attached to a board, one month after
planting the seed, Summer 1917; 15 May to 15 June. In the
Supplement (p. 26-28), the author summarizes the results of
his 8 years of soybean cultivation in Frankfurt; he concludes
that it can be grown with good results in southern Germany.
Frankfurt am Main is about midway between the northern
and southern tips of Germany. Address: Mainkur bei
Frankfurt am Main, Germany.

1458. Grantham, Arthur E. 1918. Report of the agronomist.
Delaware Agricultural Experiment Station, Bulletin No. 122.
p. 10-20. Nov. 1. See p. 18.
• Summary: The section titled “Soy Beans” (p. 18) states:
“The variety test of soy beans and cowpeas has been
continued, with the result that there are now several strains
or varieties which seem to be as promising in yield as the
Wilson and Peking, which were distributed to farmers some
five or six years ago. There are several strains of the Peking
variety that are exceptionally good. A study of the varieties
of soy beans has shown that they are adapted to almost any
condition of seeding, since they range in maturity from
90 to 140 days. The difference in growth habit offers a
considerable latitude in the choice of strain for seed or hay
production. The Wilson, Peking and other allied strains seem
to be better adapted for general farm purposes. One of the
best varieties for hay that has been tested is the Cloud. Its
vines and stems are not much coarser than Mammoth Red
Clover, which enables the hay to be cured easier and at the
same time produce a feed that is readily consumed by stock.
This variety makes a good growth and can be especially
recommended for this particular purpose.”
Note: This is the earliest English-language document
seen (July 2009) that uses the term “growth habit” in
connection with soy beans. Address: Agronomist, Newark,
Delaware.
1459. Morse, W.J. 1918. Re: Letter from Tennessee Board of
Control. Letter to Mr. R.A. Oakley, USDA, Washington, DC,
Nov. 18. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Relative to the attached letter
from Tennessee Board of control requesting information
on the growing of crops in Tennessee for both farm and
vegetable products, will say that the soy bean has given most
excellent results, both for forage and for food. It might be
well to call the Board’s attention to the work being done by
the Nashville Agricultural and Normal Institute located at
Madison, Tennessee. This Institute has a very large farm and
produces practically all of its food for the members of the
Institute as well as the Sanitarium.
“The Horticulturist in charge of the Institute is Prof.
Floyd Brailliar, who has done a considerable amount of
work with different food products from the soy bean. At the
present time they have a factory for canning several different
soy products from the soy beans which are grown on their
farm.
“Of course, the Cowpea is another crop which may be
used both for forage and for food. The Blackeye have given
very good results in Tennessee and no doubt would furnish
them with a great amount of food. I am attaching here with
our available publications on the Soy Bean and Cowpea.
“Very truly yours,...”
Note: This is the earliest document seen (Dec. 2013) that
mentions soy in connection with the Nashville Agricultural
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Normal Institute (NANI, in Madison, Tennessee; named
Madison College after 1937).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1460. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama
Agricultural Experiment Station, Bulletin No. 203. p. 85-123.
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and
soil requirements. Fertilizers for soy beans: Acid phosphate
and kainit [kainite] for hay; acid phosphate, kainit, cotton
seed meal, etc., for seed and hay; acid phosphate vs. raw
phosphate in seed production; acid phosphate vs. raw
phosphate in hay production. Inoculation. Inoculation
experiments. Cropping systems. Culture: Preparation of
soil, planting, rate of seeding, tillage. Harvesting soy beans.
Thrashing and storing seed. Variety tests for seed. Soy bean
straw. Variety tests for seed and oil. Soy bean hay. Variety
tests for hay. Rate of seeding for hay. Mixtures of cowpeas
and soy beans for hay: Heavy seeded mixtures, light seeded
mixtures. Soy bean as a soil improving crop. Fertilizing
effect on cotton: Comparative yields on. Enemies of the
soy bean. Brief description of the common varieties of soy
beans: Acme 14594, Arlington 22899, Austin 17263, Baird,
Barchet 23232, Blackbeauty [Black Beauty], Biloxi, Chinese
20797, Ebony, Edward Soy, Haberlandt, Hollybrook 17278,
Ito San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo
17267, Virginia 32906, Wilson (Black) 19185.
“Variety tests for seed” (p. 101-03) states that “the
Experiment Station has tested 30 different varieties or strains
for seed production. Much larger numbers have been grown
for observation purposes. Most of the varieties have been
furnished by the U.S. Department of Agriculture.” Table
VI (p. 102) gives the yields of seed from these 30 varieties
from 1908 to 1918, and the yield of straw during 1917 and
1918. Varieties mentioned here but not mentioned above
are: Flat King (from 1909), Medium Green (from 1916),
Medium Yellow (from 1916), Morse (from 1914), Rueland
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from
1917).
“During the 11 year period Blackbeauty stood at the
head three years in production of seed; Haberlandt, two
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and
Biloxi one year each. During the 11 year period the four most
productive varieties for seed of each year included Mammoth
Yellow seven times; Blackbeauty five times; Hollybrook five
times; Edward, Haberlandt, Ebony and Wilson each three

times; Baird, Acme, Shanghai, and Swan each two times;
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan
each one time.”
“Enemies of the soy bean (p. 118-20): Probably the
greatest enemy to the growing of the soy bean is rabbits.
They are very fond of the young, green, tender foliage.
Where only a small patch is planted, the rabbit has been
known to destroy it entirely. It is suggested that the farmer
plant enough for the-rabbits and for the farm.
“A very small eel-like worm, called nematode,
(Heterodera radicicola) sometimes attacks the soy bean root
and causes irregular enlargements on it. The enlargements
are mistaken by some for nodules caused by nitrogengathering bacteria, peculiar to this plant. Where the soil is
badly infested with this insect, the farmer is advised to plant
some other crop that is not susceptible to its attack.
“The soy bean suffers from a disease that attacks the
underground part of the plant and causes the leaves and
stem to wilt. When the plant is examined, it is noticed
that the bark is soft, and the woody part of the stem dark.
This darkening of the stem is due to a microscopic fungus
(Fusarium tracheiphilum–Smith), which is said to be the
same organism that produces the wilt of cow-peas. When
a field becomes infested with this disease, it should not be
planted in soy beans or cowpeas susceptible to wilt.
“Root rot attacks the soy bean plant and causes a wilting
of the leaves, followed by the death of the entire plant. When
the plant is pulled up, a mat of white fluffy mold is usually
found on the stem directly below the point where the stem
enters the ground. On it may later appear small round bodies
(sclerotia) which perpetuate the fungus.
“Leaf spot sometimes appears when the plants have
about reached maturity. It does not do much injury.”
A photo shows a diseased soy bean root and the effects
of nematodes. Address: Agriculturist, Auburn, Alabama.
1461. Morse, W.J. 1918. Re: Please send Biloxi soy beans.
Letter to Prof. S.M. Tracy, Agronomist, Bureau of Plant
Industry, USDA, Biloxi, Mississippi, Dec. 23. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Tracy: Quite recently the Office of
Tobacco Investigations advised me they desire to obtain seed
of a very late variety of soy beans for experimental purposes
in the greenhouse. They desire to start the seed as soon as
possible and I suggested that they try Biloxi. In looking up
the seed here, I find that we have no seed of this variety
available. I will be very glad if you will send me in the near
future two pounds of Biloxi seed.
“Very truly yours,...”
Note: On 30 Dec. 1918 S.M. Tracy returned this letter to
Morse with the following note typed on the bottom: “Biloxi
soys sent today. Also a few of 43529 which is much later.
Mine were planted 3/23, and were killed by frost on 12/25.
Yours... Agronomist.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, 16-23. Box 5.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Ass’t. Agrostologist, Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC.
1462. Tracy, S.M. 1918. Re: Please send “Bulletin 439” on
soy beans. Letter to W.J. Morse, Office of Seed and Plant
Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC, Dec. 27. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Please send me half a dozen
copies of ‘Bulletin 439’ on Soy Beans [by Piper & Morse].
The ‘Biloxi’ [soybean variety] is making a great stir here on
the Cast, and I want to show analyses. Best Xmas wishes.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, 16-23. Box 5.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Biloxi,
Mississippi.
1463. McCall, A.G.; Norton, J.B.S.; Richards, P.E. 1918.
Abnormal stem growth of soybeans in sand cultures with
Shive’s three-salt solution. Soil Science 6(6):479-85. Dec. [1
ref]
• Summary: This article is a summary of and follow-up to
the 1918 article by John Shive published in Soil Science
(2:87-122). These new experiments indicate that since injury
to soybeans “was present in cultures growing in solutions of
such widely varying salt proportions, it would appear that
instead of being correlated with a high concentration of a
particular salt, the abnormal growth in soybean plants must
have been the result of some property which was common to
all of the Shive 3-salt solutions.” Address: Maryland Agric.
Exp. Station.
1464. Monthly Crop Report (USDA). 1918. Monthly prices
of beans, soy. 4(12):158. Dec.
• Summary: A table gives the United States estimated
average price per bushel to producers of soy beans, monthly
(on the 15th day of Jan., Feb., Oct., Nov., and Dec.) for 6
years. The following are yearly averages: 1913–$1.75. 1914–
$2.05. 1915–$2.16. 1916–$2.23. 1917–$2.71. 1918–$3.46.
Address: Washington, DC.

1465. American Mutual Seed Co. 1918. Headquarters for
grass and field seeds: Selling at lowest wholesale prices.
Our customers share in the profits. Seed guide-season 1918
(Mail-order catalog). Chicago, Illinois. 48 p. 28 cm.
• Summary: Three photos on the front cover show: (1) A
man riding on a farm implement pulled by two horses in
front of a field of tall sugar cane plants. “Cane produces big
crops of forage.” (2) A field with bales of hay made from
“Iowa–103–The champion early oats, making 100 bu per
acre. (3) Two varieties of corn. “Located as we are in the
Greatest Terminal Market in the World [Chicago], we are in
a position to secure the cream of the crop and to get it at a
price with which no competitor can compete.” The secretary
and general manager of the company is J.F. Summers of
Malvern, Iowa–but with headquarters in Chicago. He offers
a money back guarantee of high germination, honest weight,
and honest value if the seeds are returned within 30 days
of receipt. On page 2 is a full-page letter from Secretary
Summers, with a photo of him at his desk. Page 3 discusses
the profit-sharing plan, upon which the company was
founded.
The section titled “Soy beans” (p. 20) discusses:
Introduction. Varieties: Mammoth Yellow, Medium Early
Yellow, Ito San, and Black Ebony (the latter is an unusual
varietal name). Concerning Black Ebony: “We have a nice
supply of this seed stock that has been carefully recleaned
and we feel sure that they will please you. Owing to
unsettled market we are unable to quote firm prices.” Note
1. After each variety is written: “Owing to unsettled market
we are unable to quote firm prices. See list.” Note 2. This is
the earliest English-language document seen (March 2003)
that uses the word “recleaned” in connection with cleaning
soybeans.
Growing the crop: Soil, preparation of seed bed,
seeding, tillage, harvesting. A large horizontal photo shows
“A large field of soy beans, the greatest soil builder known.”
The introduction to the section on soy beans begins:
“No crop has increased in popularity in recent years more
rapidly than the Soy Bean, and it is rapidly becoming one of
the most profitable crops which can be grown throughout the
corn belt. It was formerly thought that it could not be grown
only in a limited territory, but the result of the numerous tests
by the several State experimental stations and by the United
States Department of Agriculture has proven that Soy Beans
may be grown over a much greater area than was at first
supposed possible.”
“Soy beans may be utilized either as a soiling crop,
pasture crop, hay crop or grown for seed. As a soiling crop
for cows, no crop surpasses them for producing a high yield
of milk. Hogs turned into a patch of Soy Beans as the beans
are commencing to form will make a phenomenal growth.
The Soy Beans will produce under favorable conditions 12
to 13 tons of fresh fodder per acre, containing large amounts
of crude protein and fat, which makes an excellent forage to
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mix in with corn fodder or some other forage plant high in
carbohydrate but low in protein.
“If grown for seed this crop will produce from 25 to 40
bushels per acre of the most concentrated food stuff that can
be produced upon the farm, and the ground seed is equal
pound for pound with oil meal in feeding value, and it is
claimed that butter made from cows fed this meal has an
exceedingly fine texture and flavor.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Black Ebony. Address: 43rd &
Robey Streets, Chicago, Illinois.
1466. Gray, Dan T. 1918. Report of the Animal Industry
Division. North Carolina Agricultural Experiment Station,
Annual Report 40:33-63. For the year ended June 30, 1917.
See p. 33-43, 57, 62-63.
• Summary: One section, titled “Value of Soybean Pastures
for Hogs (Central Station Farm)” (p. 33-34) states: “It is
absolutely impossible to make money with any kind of live
stock unless pastures of various kinds are used as a basis...
One of the best pastures, and one that can be used practically
anywhere in the state, is soybeans... hogs running upon
soybean pasture gained just twice as rapidly as did those
which were enclosed in the lot and fed all the corn and shorts
they would consume... it cost $13.24 to produce each 100 lb
of increase in live weight in the dry lot and $5.50 to produce
an equivalent increase in live weight in the soybean-pasture
lot... 200 lb of pork were produced to each acre.”
Other sections are titled “Value of soybean pasture for
feeding dry brood sows (Central Station Farm)” (p. 34).
“The amount of corn which should be fed in conjunction
with soybean pasture (Edgecombe Branch Station Farm)”
(p. 36). “Value of soybean pasture in conjunction with corn
(Cotton Valley Farm)” (p. 36-37). “Relative value of soybean
and peanut pastures (Pender Branch Station Farm)” (37-38).
“The cheapening effect of peanut pasture, soybean pasture,
and mast upon the bodies of hogs” (p. 41-43). “Raising
chicks on soybean meal and buttermilk (Pender Branch
Station farm) (p. 62-63).
The section, titled “Soybean meal for little chicks
(Edgecombe Branch Station Farm)” (p. 57), states: “Soybean
meal is another new feed upon our markets and many
enquiries are coming to Dr. Kaupp relative to its value as a
chicken feed.” At the Edgecombe Branch Station Farm it was
found that when soybean meal was fed in equal quantities
with wheat shorts and cracked corn mixed with sweet milk,
the soybean meal proved to be a most valuable feed and one
to be recommended as a good ration for feeding little chicks.
One lot of chicks on soybean meal averaged 1.4 lb when 8
weeks old. A second lot, handled and fed exactly as the first,
except that rolled oats were used in place of soybean meal,
averaged 1.1 lb in weight at the same age. Results based

on tests with 16 lots of chicks showed that soybean meal
can replace rolled oats in chick feeding. Address: Chief in
Animal Industry [Durham, North Carolina].
1467. Hall, Bolton. 1918. Three acres and liberty. Revised
ed. New York, NY: The Macmillan Company. xviii + 276 p.
See p. 233. Frontispiece. Illust. 20 cm.
• Summary: Chapter 8, “The kitchen garden,” states (p. 7071): “Before the plowing is done, the land for the garden
should be manured at the rate of twenty-five large wagon
loads to the acre. If you can get a suitable plot that has been
in red clover, alfalfa, soy beans, or cowpeas, for a number
of years, so much the better. These plants have on their roots
nitrogen-fixing bacteria, which draw nitrogen from the air.
Nitrogen is the great meat-maker and forces a prolonged and
rapid growth of all vegetables.
Page 91: The United States Agricultural Department
“supplied free to farmers the bacteria for inoculation. Now
they supply it only for experimental purposes. A laboratory
has been fitted up for the work. The method is to propagate
bacteria for each of the various leguminous plants such as
clover, alfalfa, soy beans, cow peas, tares, and velvet beans.
All of these plants are of incalculable value in different
sections of the country as forage for farm animals.”
Page 171: “The heaviest clay is made lighter and more
porous, and the lightest sand is readily made retentive of
moisture and extremely productive, by plowing in different
kinds of crops as green manure, such as cow peas, soy beans,
the vetches, etc.; crimson clover, winter oats, rye, turnips,
and numerous other crops may be sown in August or later,...”
In chapter 24, “Some experimental foods,” we read
(p. 231-32): “The future, it seems, has many strange dishes
in store for the American stomach. Whether you are rich
or one of the plain people that have to work, whether the
idea of new fantastic food appeals to your palate or to
your pocketbook, you will be attracted by the array of
foreign viands with curious names which have already
been successfully introduced and are now beginning to
be marketed in this country. Mr. William N. Taft, in the
Technical World Magazine, presents the following wild
menu for the dinner table: Jujube Soup. Brisket of Antelope.
Boiled Petsai Dasheen au Gratin. Creamed Udo. Soy Bean
and Lichee Nut Salad. Yang Taw Pie. Mangoes Kaki. Sake.
This, he assures us, is not the bill of fare of a Chinese eating
house, nor yet of a Japanese restaurant, it is the daily meal
of an American family two decades hence, if the Department
of Agriculture succeeds in its attempt to introduce a large
number of new foods to this country for the dual purpose
of supplying new dainties and reducing the cost of living.
Uncle Sam has determined to decrease the price of food as
much as possible, and, for this purpose, delegated Dr. David
S. Fairchild, Agricultural Explorer in charge of the Foreign
Plant Section of the Bureau of Plant Industry, in particular, to
see what can be done about it.”
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And page 233: “The soy bean, once started, grows
wild and yields several crops a season. It can be prepared
in a multitude of ways, from baking to a delicious salad.
According to Doctor Yamei Kin, the head of the Women’s
Medical School near Pekin, milk can be made from it to cost
about six cents a quart and equal to cows’ milk. It would be
a blessing if we could get rid of the sacred but unclean cow.
One of the state dairy inspectors told me, ‘We consider milk
a filthy product.’” Address: Author.
1468. Halsted, Byron D. 1918. Report of the Department of
Botany. New Jersey State Agricultural Experiment Station,
Annual Report 38:369-424. For the year ending Oct. 31,
1917. See p. 379-84.
• Summary: In the section titled “Environment an
influencing viability and vigor: Depth of planting–corn,
beans, soybeans” (p. 374-84) is a long subsection on
“Soybeans” (p. 379-84) using Ito San soybeans. Tables
show the results: (7) Influence of depth of planting on the
viability of soybeans. Soybeans should be planted no more
than 3 inches deep. (8) Classification of the pods of the crop
(with and without aborts). The 2-seeded pods averaged the
highest yield and the 1-seeded the lowest. (9) Classification
of the pods of the crop with percentages (with and without
aborts). (10) Weight of seeds as related to position in the
pod of the deed planted. (11) Weight of seed as related to its
position in the pod. (12) Comparison of weights in the same
pod–full pods. (13) Abortiveness–two-ovuled pods. (14)
Abortiveness–three-ovuled pods. (15) Abortiveness–threeovuled two-seeded pods. Address: Sc.D., Botanist [New
Brunswick, New Jersey].
1469. Lipman, Jacob G.; Blair, Augustine W. 1918. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
38:333-68. For the year ending Oct. 31, 1917. See p. 350-68.
• Summary: The section titled “The continuous growing of
wheat and rye with and without a legume as green manure,
1917” (p. 350-52) reports the yields of yields of each cereal
alone (grain or straw) or followed by soybeans. In each case,
the yields followed by soybeans used as green manure are
greater.
The section titled “Vegetation experiments on the
availability of phosphorus and potassium compounds” (p.
353-66) mentions Guelph variety soybeans.
Summary: “When soybeans were grown in coarse white
sand, basic slag as a source of phosphorus gave about as
good yields as acid phosphate... The average percentage
of nitrogen in the dry matter (soybean hay) was about the
same with basic slag as with acid phosphate.” Address: 1.
Ph.D., Soil Chemist and Bacteriologist; 2. A.M., Assoc. Soil
Chemist [New Brunswick, New Jersey].
1470. Morse, W.J. 1918. The soy-bean industry in the

United States. Yearbook of the United States Department
of Agriculture p. 101-11. For the year 1917. See p. 101-06.
Contains many photographs by Frank N. Meyer.
• Summary: Contents: Early history of the soy-bean industry.
Soy beans in the United States. Cultural requirements.
Varieties. Soy beans as forage. Soy beans for oil. Soy-bean
meal. Soy beans for human food: Dried beans, green beans,
soy-bean milk, soy-bean cheese, soy sauce, soy-bean sprouts.
Possibilities of the soy-bean industry in the United States.
“The annals of Old China set forth the fact that the soy
bean was an important food fully 5,000 years ago. When the
ports of China were first opened to foreign commerce, the
trade in [soy] beans and bean products was found to have
been a long-established and flourishing institution. In value
and in extent and in variety of uses the soy bean is the most
important legume grown in Asiatic countries.” Note: This is
the earliest document seen (May 2003) which gives the age
of the soybean as “5,000 years.”
“Near the close of the eighteenth century the soy
bean found its way its way to Europe, its cultivation being
recorded in England in 1790. It is mentioned in the United
States as early as 1804. For several decades, however, it
was regarded more as a botanical curiosity than as a plant of
much economic importance. In 1875, Prof. Haberlandt began
an extensive series of experiments in Austria with the soy
bean and strongly urged its use as a food for both man and
beast. Although considerable interest was aroused during the
experiments, the soy bean failed to attend the success hoped
for by the experimenter.
“Previous to the Russian-Japanese war [1904-05] China
and Japan were not only the greatest producers but also
the greatest consumers of the soy bean and its products.
During the war the production of the crop was greatly
increased throughout Manchuria. After the war, however,
it became necessary to find new markets for the surplus
beans, and trial shipments were made to Europe. The first
attempts to introduce the soy bean and its products into
European markets were generally unsuccessful because of
the unsatisfactory condition in which the beans and cake
were received, owing to poor shipping facilities. About 1908
a large trial shipment made to the English oil mills was
received in much better condition than previous shipments,
and the results obtained were so satisfactory that larger
imports were made.”
“Soy beans in the United States. As previously stated,
the soy bean was introduced as early as 1804, but it is
only within recent years that it has become a crop of much
importance in the United States. Until the present season
it has been grown primarily as a forage crop, though a
constantly increasing demand for seed for food and planting
has led to the development of a very profitable soy-bean seed
industry in many sections of the South and the corn belt. The
large yield of seed, the ease of growing and handling the
crop, the value of the beans for both human and animal food,
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and the value of the oil and meal all tend to make this crop
one of great potential importance and to assure its greater
agricultural development in America.”
“Varieties:... At the present time about 20 varieties are
handled commercially by growers and seedsmen, although
more than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. The yellow-seeded sorts are preferred for food and
the production of oil and metal and include the following:
Mammoth (late), Tokyo (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Mikado (medium), Ito San (early), Manchu (early), and Elton
(early). For forage, the black and brown seeded varieties are
most suitable and include Barchet (late), Biloxi (late), Peking
(medium), Wilson-Five (medium [black seeded]), Virginia
(medium late), Early Brown (early), and Black Eyebrow
(early).
“Soy beans for oil: The soy bean was first utilized for
the production of oil and meal in the United States about
1910 by an oil mill on the Pacific coast. The beans were
imported from Manchuria, and the success of the industry is
indicated by the continued production of the oil and meal and
the increasing imports of soy-bean seed from Manchuria.
“American-grown seed was first crushed for oil the
latter part of 1915 by a few cottonseed-oil mills in North
Carolina. A shortage of cottonseed and a surplus of soy-bean
seed led to a rather extensive use of domestic-grown seed
for this purpose. However, during the season of 1916-17 no
domestic-grown beans were utilized for oil, owing to the
extremely high price of seed. The cottonseed-oil mills of the
South saw the possibilities of the soy bean as an oil seed,
and many mills throughout the cotton belt contracted with
planters for seed of the 1917 crop. This led to a considerable
increase of acreage. Large quantities of Manchurian beans
have been imported during the past few months and utilized
by southern mills in the production of oil and meal.
“The utilization of the soy bean as an oil seed has not
required any extensive changes in the equipment of the
modern oil mills. The methods are similar to those employed
with other oil seeds, such as cottonseed and linseed.
According to data obtained from different mills, 1 ton of soybean seed yields from 28 to 31 gallons of oil and about 1,600
pounds of meal.
“The oil extracted from the soy bean in many respects
resembles cottonseed oil, though it dries more rapidly.
This oil has a good color, has but a faint odor, and is rather
palatable. New trade uses are being constantly found for
soy-bean oil, and it has become an important competitor of
other vegetable oils. It was first used in the United States
in its crude state, principally in the manufacture of soft
soaps. In the search for new oils to replace linseed oil for
paint purposes, partly or wholly, soy-bean oil was found
most suitable. Paint grinders are using successfully large
quantities of this oil in the manufacture of certain types of

paint. Manufacturers of butter and lard substitutes are using
considerable amounts of soy-bean oil in their products. Other
uses for which this oil is employed are in the manufacture of
explosives, linoleum, varnish, and foodstuffs.
“Soy-bean oil has been studied with other oils by the
Office of Home Economics and found to compare favorably
with the more common table oils with respect to digestibility.
In view of the rapid improvement in the process of refining
this oil, there seems to be scarcely any use to which oil is put
in the manufacture of foodstuffs in which soy-bean oil may
not eventually be found to have an important place” (p. 104).
“Soy-bean meal:... The meal or flour produced from
American-grown yellow varieties is bright yellow in color
when fresh and has a sweet, nutty flavor. Samples of meal
from different sources range from 46 to 52 per cent protein
and from 5 to 8 per cent oil. As a human food, soy-bean
flour has been used in the United States principally as a
special article of diet and sold by companies manufacturing
special foods of low starch content. The flour or meal can
be successfully used as a constituent of bread, muffins,
biscuits, or pastry. Extensive tests have been conducted by
the United States Department of Agriculture with soy-bean
flour in the making of bread and pastry. In these various food
products about one-fourth soy flour and three-fourths wheat
flour has been found to be the proper proportion. In some of
the pastry products, however, as much as one-half soy flour
can be used. During the past year the use of soy-bean meal
has gained in popularity on account of the many palatable
products that may be made from it” (p. 105). Photos are
described in Part II. Continued. Address: Scientific Asst.
in Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
1471. Morse, W.J. 1918. The soy-bean industry in the United
States (Continued–Document part II). Yearbook of the United
States Department of Agriculture p. 101-11. For the year
1917. See p. 106-10. Contains many photographs by Frank
N. Meyer.
• Summary: Continued from p. 106. “Soy beans for human
food: In Asiatic countries, especially China and Japan,
the soy bean and the various food products made from it
are so largely consumed that it is second only to rice in
importance as a food crop. The soy bean is eaten only to a
very small extent like other beans, but in China and Japan
it is elaborated into a great variety of products, all having a
high percentage of protein and making a well-balanced diet
when eaten in connection with the staple food, rice. Some of
these products are said to be eaten at every meal and by rich
and poor alike. Of these numerous preparations, only one,
‘shoyu,’ or ‘soy sauce,’ has been introduced to any extent
in other countries. It is quite possible that some of these
products would appeal to the American taste and with proper
exploitation become established on the American market.
“Although the soy beans as an article of food has
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attracted attention from time to time in the United States,
thus far it has been used but little except as a special food
for invalids. The beans contain only a trace of starch and are
highly recommended as a food for persons requiring a diet
of low starch content. During the past year, however, much
interest has been manifested in the possibilities of the soy
bean as a staple food.
“Many schools of cookery and domestic science
throughout the country have conducted experiments rather
successfully, utilizing the dried beans in the manner of the
navy bean. As a result, the dried beans can now be purchased
in the markets in nearly all of the large cities. The variety
and palatability of the forms in which the bean can be
served make it a very desirable article of food, and it may
be expected to grow in favor as it becomes better known (p.
107).”
“Dried beans:... During the season of 1916 about
100,000 bushels of American-grown soy beans were
packed as baked beans by several canning companies in
the Central and Eastern States.” Properly roasted, the dried
beans “make a good coffee substitute. Those fond of cereal
beverages pronounce it equal to many of the preparations
on the market. In China, the beans are soaked in water and
roasted, the product being eaten after the manner of roasted
peanuts. This method of preparing the beans is improved
by soaking the beans for about twelve hours in a 10 per
cent salt solution, boiling slowly for about 30 minutes, and
then roasting to a light-brown color. The yellow-seeded and
green-seeded varieties are preferable, as they make a product
of better appearance.
“Green beans: When soy beans are three-fourths or more
grown, the seed makes a most palatable and nutritious green
vegetable. As such it may be used much as is the green pea
or the Lima bean. The pods are somewhat tough and not
desirable to eat. The green beans are rather difficult to shell,
but after cooking in the pods for about five minutes, they
shell out very easily.”
“Soy-bean milk:” If dried soy beans are soaked,
crushed, and boiled “a milky emulsion is obtained which
is very similar in appearance and properties to cow’s milk.
This liquid, separated out by means of a very fine sieve or
through a cloth filter, is the soy-bean or ‘vegetable’ milk
used so extensively in China.” “Soy-bean milk has a rather
strong characteristic taste and odor which may be masked
by the addition of a small quantity of coumarin or vanillin.
This ‘vegetable milk’ can be used in numerous preparations,
such as breads and cakes, in creaming vegetables, in milk
chocolate, and in custards. If allowed to remain in a warm
place the milk becomes sour, like animal milk, and in that
form may be employed just like sour milk or buttermilk...
“After separating the milk from the solid material, the
residue [okara] is still very rich in nutritive substances. It can
be dried and used for cattle feed or possibly made into a meal
or flour for human consumption.”

“Soy-bean cheese: “The addition of magnesium or
calcium salts (about a 1 per cent solution) to soy-bean
milk when hot precipitates some of the proteid substances,
forming a grayish white curd which settles out, leaving
a yellowish watery liquid. This curd, after being drained
and pressed, represents the tofu, or bean curd, which is
so extensively eaten and forms the basis of numerous
fermented, smoked, and dried cheeses in China and Japan
(Plates III and IV). Tofu is made fresh daily and is a staple
article of diet of oriental peoples. In many cities of the
United States having a large Asiatic population, fresh
bean curd generally may be found in the Chinese markets.
Although the fresh curd, or tofu, is tasteless, it is a highly
nutritious food and no doubt could be elaborated by the
American housewife into a variety of palatable dishes.
“Soy sauce: Soy or shoyu sauce is a dark brown liquid
prepared from a mixture of cooked and ground soy beans,
roasted and pulverized wheat (barley is sometimes used),
salt and water. This mass is inoculated with a culture known
as rice ferment (Aspergillus oryzae) and left in casks to
ferment from six months to a year and sometimes longer
(Plate V)... This product may well serve as the basis of
sauces of the Worcestershire type... The manufacture of soy
sauce is conducted on a large scale in China and Japan, and
to some extent in India. The yearly production of Japan is
said to amount to nearly 2,000,000 barrels. The brewing of
this sauce has also become a well established industry in
Hawaii. Although there are no factories in the United States,
considerable quantities of the sauce are imported annually,
and it can be obtained at Chinese stores in most of our
cities.”
“Soy-Bean sprouts: Several species of beans are
sprouted and used as a green vegetable by the Chinese (Plate
VI). Soy beans are used to a very considerable extent for this
purpose, as these sprouts are larger and firmer than those
of most other legumes. Bean sprouts can be used as a home
winter vegetable, for the dried beans are sprouted easily in a
short time under proper conditions of heat and moisture. It
is quite possible that sprouted soy beans utilized in various
vegetable dishes would appeal to the American taste.”
Note 1. This is the earliest English-language document
seen (Jan. 2013) that uses the term “sprouted soy beans” (or
“sprouted soy bean”) to refer to soy sprouts.
A table (p. 111) shows the “Quantity and value of soy
beans, soy-bean cake, and soy-bean oil imported into the
United States, 1910-1917, inclusive.
Photos on unnumbered pages show: (1) A typical soy
bean plant. (2) A field of the Biloxi soy bean grown at Biloxi,
Mississippi. (3) Pods and seeds of 7 common varieties of soy
beans.
(4) “Large blocks of freshly made bean curd, ‘tofu’ [on a
round wooden table], ready to be cut up into squares and sold
to the housewife.”*
(5) “Large bamboo tray of various kinds of soy-bean
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cheese of the drier type” [pressed tofu sheets].*
(6) “A dark room of even temperature where wooden
trays, full of bean curd [tofu] are piled. This is another
method of preparing soy-bean cheese” [fermented tofu].* ”
(7) “Large earthen jars full of squares of bean curd,
which are covered with spiced brine and soy sauce. After
several months’ curing a bean cheese [fermented tofu] is
formed, which can be kept for many years.”* ”
(8) A “courtyard full of covered pots of fermented soy
beans and brine from which soy sauce is made.”*
(9) The basket on the left contains “sprouted soy beans,
which are sold and used as a green vegetable” [in China]* *
= Photographed by Frank N. Meyer, Agricultural Explorer,
USDA.
Note 2. This is the earliest published document seen
(Jan. 2001) that contains photos of soyfoods by Frank. N.
Meyer. Most of the photos appear to have been taken in
China.
Note 3. This is the earliest document seen (Jan. 2013) in
which William Morse describes “soy-bean sprouts” or “soybean cheese” (tofu).
Note 4. This is the earliest English-language document
seen (Oct. 2011) that uses the term “soy-bean cheese” to
refer to fermented tofu.
Note 5. This is the earliest English-language document
seen (May 2005) that uses the term “masked” (or any other
form of that verb) in connection with the undesirable taste or
odor of soyfoods (soy-bean milk) or soy beans.
Note 6. This is the earliest document seen (June 2013)
that gives statistics for the amount of whole soybeans used
as food in the United States, or that gives a figure (about
100,000 bushels) for the amount of soybeans canned in
the USA in 1916–the first time they are known to have
been canned. Address: Scientific Asst. in Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1472. Oakley, R.A. 1918. The seed supply of the nation.
Yearbook of the United States Department of Agriculture p.
497-536. For the year 1917. See p. 523-25. [2 ref]
• Summary: “Since the beginning of the war in Europe,
conditions affecting America’s seed supply” have attracted
increased attention. “The present emergency brings very
forcibly to our attention the vital importance of a large food
supply and directly, also, the importance of the seed to
produce it.” America is working to become more self-reliant
as far as her seed supply is concerned. “Of the 48 States,
27 now have seed-control laws, more or less satisfactorily
administered.” These laws seek to prevent misbranding and
the sale of adulterated and poorly viable seed, as well as seed
containing a high percentage of weed seeds. They likewise
seek to promote pure seed of high quality and viability.
Although there is no national pure-seed law, the Secretary of
Agriculture has the authority to investigate and publish the

names of dealers selling misbranded or adulterated seeds.
“There are no statistics upon which to estimate the rate
of increase in soy-bean acreage in this country. Those for
1917 are the only figures available and indicate an aggregate
of 460,000 acres, located in 17 States, which is probably
double that of 1916. The present crop of soy beans is large,
but, nevertheless, the seed supply needs careful guarding,
first, because the oil mills are ready to crush the beans if the
price does not exceed $2 per bushel, and, second, because
the canneries, provided they are able to get the cans, will
take soy beans, as they did in the spring of 1917, if navy
and other varieties of baking beans reach the price they
commanded at that time...
“Millions of tons of soy beans are waiting in Manchuria
for export to this country, and our own seed supplies may
be influenced indirectly by them... They are also inferior to
domestic-grown soy beans for food.”
“Peanuts: An examination of all the available statistics
indicates that the acreage of peanuts in 1917 was more than
double that of 1916, the total area being more than 2,900,000
acres... There is a constantly increasing demand for peanuts
as a food...”
“Hemp: Although we have still only a small acreage
devoted to hemp in the United States, the acreage has
doubled each year for the last three years. The area planted
in 1917 was estimated at 42,000 acres. Kentucky supplies
practically all of the hemp seed grown in this country. It is
grown in seed plats along the Kentucky River. China and
Japan furnish us large quantities of hemp seed for poultry
feed, but it is practically valueless for seeding purposes.”
Address: Agronomist in Charge of Seed Distribution, Bureau
of Plant Industry [USDA].
1473. Prince, Ford S. 1918. Soy beans for silage. New
Hampshire Agricultural Experiment Station, Press Bulletin
No. 96.
• Summary: “In the spring of 1917 the Experiment Station
published Bulletin 181, ‘The Soy Bean in New Hampshire,’
in which the soy bean was recommended chiefly as a crop
to supplement corn in the silo. Since that time we have
had favorable reports as to the use of the soy bean for that
purpose, and there is no doubt that there is still a field for
much wider use of the crop.
“The chief reason for the use of soy beans as a
supplement to corn in the silo is that they increase the protein
content of the silage.”
For making silage, the soy beans can either be planted
together with the corn, or planted alone in rows, then cut
and mixed with the corn at silo-filling time. If the soy beans
and corn are seeded together, select a variety of corn that is
not too heavy, rank, or tall, lest it shade the ground so much
that the soy beans do not grow well. Mix the seeds before
planting at the rate of 8 quarts of corn with 4-5 quarts of
soy beans per acre. “Some farmers prefer to plant the corn
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first and put the soy beans in the rows with a hand planter
afterwards, but this involves more labor. The ideal way to
harvest soy beans and corn is with a corn binder.”
For silage, any of the larger growing soy bean varieties
may be used: Mammoth Yellow, Medium Yellow, Ito San,
Medium Green, or Hollybrook. Address: Durham, New
Hampshire.
1474. Scott, Franklin W. ed. 1918. The semi-centennial
alumni record of the University of Illinois. UrbanaChampaign, Illinois: University of Illinois. 921 p. Illust.
Index to alumni.
• Summary: Contents: In the “Annals” for 1867. “March
29–An election was held in Urbana and Champaign to decide
whether the two cities should appropriate $45,000.00 for
the University, Champaign to give $25,000.00, Urbana,
$20,000.00. The vote was as follows: Champaign:–For, 676;
against, 4. Urbana:–For, 406; against, 0... May 7. The land
grants accepted and the University permanently located at
Urbana. The curriculum is given.
New information on Charles Leo Meharry (p. 297, No.
3105): “Mem. Recommendation Com., convention of Hog
growers called by Food Administrator [Herbert] Hoover
at Waterloo, Iowa, 1917; President, Indiana Cattle Feeders
Assn... Child, Rachel Elizabeth, born Aug. 7, 1927. Address:
Attica, Indiana.”
For more on Charles Hubert Oathout, see p. 289 (No.
3130).
Under “Graduate Alumni” (p. 753): “G101. William
Leonidas Burlison. Professor; M.S., 1908; P.h.D., 1915;
born Sept. 3, 1882. Prepared in Univ. of Oklahoma. B.S.,
Univ. of Oklahoma, 1905. Alpha Zeta; Acacia; Graphomen.
Asst. Agron., Oklahoma A. and M. College and Experiment
Station, 1906-1910; Assoc. Prof. Crop Production, Univ. of
Illinois, 1912-15; Assoc. Chief, Agric. Exp. Station, Univ.
of Ill., 1916-18. Chief in Crop Production, 1918. Author,
several bulletins, Oklahoma and South Dakota Exp. Stations;
(with W.I. Brockson) Sweet Clover Production, Univ.
of Illinois, College of Agriculture; Numerous articles on
agricultural topics. Married Flossy Belle Lewis, Bartlesville,
Oklahoma. Children: Mildred Eloessa, born Sept. 10, 1910
(died July 6, 1912); Lewis Eugene, born May 22, 1913; Ruth
Helen, born Sept. 7, 1917. Address: S. Orchard St., Urbana.”
Soy beans are mentioned on pages 158, and 321 (both
in the titles of publications). Address: Urbana-Champaign,
Illinois.
1475. Shive, John W. 1918. Report of progress in plant
physiology. I. The toxicity of phosphates toward soybean
seedlings. New Jersey State Agricultural Experiment Station,
Annual Report 38:405-08. For the year ending Oct. 31, 1917.
• Summary: Discusses: Monobasic phosphate salts used
singly in soil cultures. Monobasic phosphate salts in soil
cultures with complete nutrient mixtures. Monobasic

phosphate salts in solution cultures with complete nutrient
mixtures. “The studies of the influence of the monobasic
phosphate salts on the growth of soybeans, which were
begun last year, were continued during a part of this year.”
Address: Plant physiologist [New Brunswick, New Jersey].
1476. U.S. Food Administration, Collegiate Section. 1918.
Food and the war: A textbook for college classes, prepared
under the direction of the Collegiate Section of the United
States Food Administration with the cooperation of the
Department of Agriculture and the Bureau of Education.
Boston, New York, Chicago: Houghton Mifflin Co. 5 + 379
p. Illust. Index. 20 cm. [60* ref]
• Summary: Herbert Hoover, head of the U.S. Food
Administration, writes separate introductions for college
women and college men. This book has two parts. Part I,
titled “Food and the war,” is written by Katharine Blunt and
Florence Powdermaker. Part II is by Elizabeth C. Sprague.
Chapter 7, titled “Protein-rich foods used in place of
meat” states (p. 86) that “Fish, eggs, cheese, milk, beans,
peas, and nuts are the chief foods used as meat substitutes.”
The use of meat substitutes is important to save meat for the
Army and the Allies, to reduce the food bill of individual
Americans, and to “cut down on the use of grain for animal
food.” “Many nuts and nut products are a cheaper source
of protein and energy than some cuts of meat. For example:
Twenty cents spent for sirloin steak (at 40 cents a pound)
gives about 475 calories and 37 grams of protein. Twenty
cents spent for peanut butter (at 30 cents a pound) gives
about 1,825 calories and 88 grams of protein.
Chapter 8, “Fats and oils–Their value and use,” states
(p. 104) that of the vegetable oils, cottonseed, corn, peanut,
and olive oils are the most important in the USA. Butter
substitutes include oleomargarine and nut or vegetable
margarine. Lard substitutes include lard compounds and
hydrogenated oils (p. 105).
Chapter 13, titled “Vegetables and fruits,” states (p. 19596) that legumes (incl. peanuts) are a good source of protein.
“Soy beans, which have been much discussed lately, are high
in protein (38%) and in fat (15%)–higher than other beans,
but they are somewhat difficult to cook without a pressure
cooker, unless made into meal.” Legumes can serve as
substitutes for both meat and wheat (p. 202).
In Part II, the section on “Class work” recommends (p.
328): “Dried legumes... Cook by boiling or under pressure,
dried soy beans, pinto beans, lima beans, peas, or other
legumes.” Address: Washington, DC.
1477. Virginia Department of Agriculture and Immigration,
Bulletin. 1918. Soy bean useful crop. May be utilized in
greater number of ways than almost any other agricultural
product. No. 126. p. 174-76.
• Summary: “In addition to its availability as a food, soybean oil has found important uses in the markets of the
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world for making paints, varnishes, soaps, rubber substitutes,
linoleum, waterproof goods, and lubricants. It is also used
in the Orient for lighting and in the manufacture of printing
ink. In Japan the soy bean forms one of the most important
articles of food in use. It is one of the principle ingredients in
the manufacture shoyu (soy sauce), miso (bean cheese), tofu
(bean curd), and natto (steamed beans). The beans are eaten
also as a vegetable and in soups; sometimes they are picked
green, boiled, and served cold with soy sauce, and sometimes
as a salad. A ‘vegetable milk’ is also produced from the soy
bean, forming the basis for the manufacture of the different
kinds of vegetable cheese. This milk is used fresh, and a
form of condensed milk is manufactured from it. All of these
foodstuffs are used daily in Japanese homes, and for the
poorer classes are the principle source of protein.”
“An artificial milk like that manufactured in the Orient
has been produced in small quantities in the United States,
and recently a factory has been equipped to make this
product.” Photos show: (1) Soy beans as a forage crop,
arranged in stacks. (2) Lime spreader at work. Address:
Virginia.
1478. Wisconsin Agricultural Experiment Association,
Annual Report. 1918. Report on the Association’s cooperative work. 17:26-27.
• Summary: The first section, titled “Soy beans” (p. 2627), begins: “Two pounds of seed were sent to members
in different parts of the state in the spring of 1918,
with directions for planting, cultivating and harvesting.
Inoculation was furnished with each lot. Twenty-four
members reported the results of their trial.” Reports are given
(for hay and seed) for three varieties: Early Black soy beans,
Ito San, and Manchu. Manchu matured the earliest, followed
by Ito San, then Early Black.
1479. Wolkoff, M.I. 1918. Effect of ammonium sulfate in
nutrient solution on the growth of soybeans in sand cultures.
New Jersey State Agricultural Experiment Station, Annual
Report 38:416-19. For the year ending Oct. 31, 1917.
• Summary: This is a “Report of progress in plant
physiology” within the “Report of the Department of
Botany.” Ammoniacal nitrogen, in the form of sulfate in the
Tottingham nutrient solution, was used study to its effect
on soybean yields. “The solutions of the series, which
is designated as the ammonium sulfate series, employed
four salts: mono-potassium phosphate, calcium nitrate,
ammonium sulfate, and magnesium sulfate.” As is well
known, Tottingham’s nutrient solutions contain these 4 salts.
Address: New Brunswick, New Jersey.
1480. Yearbook of the United States Department of
Agriculture. 1918. Origin of principal farm products
imported into the United States, 1914-1917. p. 797. For the
year 1917.

• Summary: This table shows that in 1916 some 98,119,695
pounds of soya-bean oil were imported to the USA. Of this
70,384,049 lb came from Japan, 187,772 lb from the United
Kingdom, and 27,547,924 lb from other countries. In 1917
an estimated 162,690,235 lb will be imported. In 1915 some
19,206,521 lb were imported, and in 1916 some 16,360,452
lb.
1481. Morse, W.J. 1919. Re: Department Bulletin 439, “The
Soy Bean...” Letter to Prof. S.M. Tracy, Agronomist, Bureau
of Plant Industry, USDA, Biloxi, Mississippi, Jan. 2. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Prof. Tracy: Replying to your letter of
December 27, requesting copy of Department Bulletin 439,
‘The Soy Bean, with Special Reference to its Utilization
for Oil, Cake and Other Purposes,’ I am taking pleasure in
sending you six copies. I am very glad indeed to hear that the
Biloxi is finding so much favor throughout the South.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, 16-23. Box 5.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Ass’t. Agrostologist, Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC.
1482. Jordan, Sam. 1919. A run-down farm that bought
itself: The story of twenty-five years’ experiences in building
up success. Country Gentleman 84(1):6. Jan. 11.
• Summary: “If I bought a farm twenty-five years ago for
twenty-five dollars an acre and went in debt for it, as most of
us have had to do, and paid off the mortgage in twenty-five
years, I have done just a little better than the average man
has done. Suppose that your boy or somebody else’s boy
desires to buy my farm now at $100 an acre. Suppose that
he farms as well as I have done, making the same number of
dollars’ profit above expenses. I believe you will agree that
it will take him just eighty years to own his home. If he pays
for it in the twenty-five years that I paid for it he must make
four blades of grass grow where I grew one, four ears of corn
grow where I grew one; in other words, he must make four
dollars’ profit above his expenses for every one that I made,
if he meets his obligation in the same time.
“In spite of the difficulties with which they have to
contend many men throughout the country are making
their farms more fertile, or at least maintaining their virgin
fertility. And no man through carelessness, ignorance or
wantonness has the right to destroy the fertility of the soil.
My own experiences in restoring fertility to the soil are
no doubt similar to those through which many others have
passed in building up worn-out farms.”
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“If you will take a piece of land that will grow just a
little corn, put soy beans in the hills at planting time and drill
cowpeas between the rows at laying-by time, allow the stock
to feed it down, then plow under what is left about two or
three inches deeper than you ever plowed, sow rye on it for a
winter cover crop and pasture to be lightly plowed under in
early spring, and crop again the same way for three years, I
can guarantee a very productive piece of land.
“I used the cowpeas entirely at that time, as I was not
familiar with the value of the soy bean. My experience and
observation since then have clearly indicated that the soy
bean is preferable in nearly every respect. It can be planted
as early as you desire to plant corn, as it will endure a great
deal of cold weather both spring and fall.
“Soy bean is weevil-proof: It grows in a small bush,
does not interfere with cultivation and is more easily
harvested and more easily cured than the cowpea, since the
seed and the stems ripen at the same time. It produces seed
much more heavily than the cowpea, and weevils do not
molest the seed. It is doubtful, however, if anything is better
than New Era cowpeas for sowing between rows of corn
at laying-by time; some of the heavy-vining varieties are
perhaps better when it is desired to plow them under for a
green manure.
“The question is sometimes asked whether or not
soy beans, drilled in the hill with the corn at the time of
planting, about as many beans as there are grains of corn,
injure the corn. From my own experience, and from careful
observation, especially through the dry season of 1911,
1913, 1914 and 1918, I could not help but conclude that on
an average the beans growing with the corn did not either
damage or benefit the corn. We invariably found in the few
exceptional cases where the beans appeared to be injuring
the corn that there were no nodules on the roots of the beans,
indicating that they had not been inoculated. If the beans are
not getting nitrogen from the air they will perform the same
function as weeds and, of course, do mischief.
“Since the soy beans and cowpeas are short-season
plants and begin their nitrogen gathering very early in their
growth, it would seem apparent that during the growth of
the corn it is actually obtaining some of the nitrogen that has
been secured by the soy beans. Another cause for the corn’s
being benefited in a dry year is that cowpeas and soy beans
will assist in shading the ground and preventing too much
heat and evaporation. The soy bean will make a good growth
in an extremely dry season, and take less moisture from the
soil than would otherwise be taken from the exposed surface
of the ground by the hot sunshine, the wind and the cracking
of the earth.
“The soy bean will often yield from ten to twenty
bushels of seed to an acre, in addition to one or two tons of
threshed hay that makes a most excellent feed. A sixteenbushel yield of soy beans, with a ton of hay, is the equivalent
in feeding value of a forty-bushel yield of ear corn. When

sowing for hay or for seed best results are usually obtained
by drilling in rows about sixteen to thirty inches apart and
giving the growing crop good cultivation. A good implement
for cultivation is the common weeder or the spike-toothed
harrow. When the harrow is used the teeth should be slanted
well back. It should be kept in mind that it is always a
mistake to cultivate cowpeas or soy beans when the ground
is wet or when there is either dew or rain on the plants. The
work should be done in the heat of the day when the plants
are dry.
“A substitute for tankage: For planting in the corn one
bushel of soy-bean seed will plant from sixteen to thirty
acres, depending upon the variety used. When sown from
sixteen to thirty-two inches apart for grain or hay, from a
peck to a half bushel of seed to an acre might be used.
“Soy beans fed to fattening hogs will largely take the
place of tankage. About one bushel of soy beans to five
bushels of corn makes a very high-class fattening ration.
“There are several methods of planting the beans in the
corn. Formerly, the corn and beans were mixed in the planter
box, but this is not very satisfactory. Sometimes, where corn
is drilled, the corn is first planted and the ground gone over
the second time, planting the beans in the same rows, but
not so deep. Judging from my own experience, however,
the most satisfactory way is to use a bean attachment on the
planter.
“I have become very enthusiastic over the virtue of the
soy bean, especially as a supplementary crop, and believe
that it will fill one of the greatest places in keeping up the
nitrogen content of the soil, adding materially to the amount
of our crops, and assisting in the control of noxious weed
growth in the fields. Soy beans should usually be inoculated,
as not all soils contain the proper bacteria. Trial packages of
inoculating material may be secured from the United States
Department of Agriculture, Bureau of Soil Bacteriology,
Washington, D.C.
“As a county agent, I am asking your help, that the boys
and girls who are to be the farmers to-morrow may work
out their destinies, pay for their homes, live in comfort and
contentment and be worth-while citizens in the communities
in which they live.”
A large aerial photo shows a farm, probably Sam’s.
1483. Seed Reporter (USDA). 1919. Soy bean, cowpea, and
velvet bean seed outlook. 2(7):3-4. Jan. 11.
• Summary: “It appears that the supply of the 1918 crop
of soy beans for seed will be less than the 1917 crop. In
eastern North Carolina, where large quantities, principally
of the Mammoth Yellow variety, are normally produced
for shipment to other sections, many farmers harvested
large acreages for hay and also allowed livestock to graze
considerable acreage that was intended for seed purposes.”
Address: Washington, DC.
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1484. Seed Reporter (USDA). 1919. Notice of special soy
bean, cowpea, and velvet bean inquiry. 2(7):4. Jan. 11.
• Summary: “Schedules are being mailed to shippers of
soy beans, cowpeas, and velvet beans to obtain information
relative to the actual shipments up to January 15, 1919,
and probable shipments after that date, of the 1918 crop, as
compared with total shipments of the 1917 crop.” Additional
information is also requested. The results will be published
in March 1919 in the Seed Reporter. Address: Washington,
DC.
1485. Seed Reporter (USDA). 1919. Seed market notes.
2(7):4. Jan. 11.
• Summary: “Soy beans, cowpeas, and millets.–Owing to the
disappointing season last year, dealers have not purchased
soy beans, cowpeas, or millet to any extent.” Soy beans are
being offered by growers at about $5.85 per 100 pounds,
f.o.b. local shipping points. Address: Washington, DC.
1486. Eddington, Jane. 1919. The Tribune Cook Book: Soy
beans as human food. Chicago Daily Tribune. Jan. 12. p. B4.
• Summary: Miss Eddington first got interested in the use
of “soy bean flour” in the human diet about 5 years ago
when she “first received samples of this flour for a medical
manufactory.” During these five years “soy bean flour has
come into wide use in hospitals and homes. From being used
in the United states to renew worn out soil and then for hog
feed, the soy bean has come to be used largely as a food for
those who have worn out kidneys, the diabetics.”
“Soy bean cookery, especially the whole bean cookery,
must be good, or the variety [of] vegetable meat contained
in it is ruined, becoming as indigestible as white of egg
cooked to a crisp.” The key is to cook the whole bean at a
low temperature for a long time. “Baked soy beans must be
cooked at least eight hours.”
“In Washington [DC], the government experts used 30
per cent soy bean flour with 70 per cent of wheat flour and
called their product ‘a high powered bread.’” She then gives
four wartime recipes for “Soy bean muffins.” Some call for
“soy bean meal.” Note: This “meal” is probably soy bean
flour.
“Used as a meat substitute:... The tofu, a sort of cheese
which is fried in deep fat and used as a meat substitute, was
exploited by the United States department of agriculture last
year, along with other of the soy bean products...” She then
cites (incorrectly): Morse, W.J. 1918. “The soy-bean industry
in the United States.” Yearbook of the U.S. Department of
Agriculture p. 101-11. For the year 1917. Then, from the
section titled “Soy beans for human food,” she includes the
recipes for “Soy-bean milk” and “Soy-bean cheese,” and
the description of soy sauce. “Soy or shoyu sauce is a dark
brown liquid prepared from a mixture of cooked and ground
soy beans, roasted and pulverized wheat or barley, salt, and
water...”

1487. Piper, C.V. 1919. Re: Request for help in publishing
book on The Soy Bean. Letter Mr. Hudson Maxim, 698
St. Marks Ave., Brooklyn, New York, Jan. 16. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Maxim: You may recall that on the
occasion of your visit here I spoke to you concerning a
book on ‘The Soy Bean,’ in preparation by Mr. Morse and
myself, and which we have now completed. The manuscript
will make a book of about 80,000 words with 50 to 60
illustrations. On discussing the book with my publishers,
they fear, as I had anticipated, that the probable sales make it
a somewhat dubious venture under present conditions.
“You may recall that you expressed a desire to assist us,
if necessary, in securing the publication of the book. I believe
the publishers would go ahead with it on the same plan
Macmillans required when they published my ‘Turf for Golf
Courses,’ namely, an order to take 500 copies at cost, which
in this case was done by the United States Golf Association,
and the books were distributed to their members. If you are
willing to perform a similar function in the case of ‘The Soy
Bean,’ I am sure it will effect the prompt publication of the
book; otherwise I anticipate delay until publishing is cheaper.
I fear that I am asking a great deal of you, but trust that your
broad interest in what is destined to become one of our major
crops will induce you to further its progress.”
Note 1. On Jan. 18 Mr. Maxim wrote Piper saying that,
while he appreciated the importance and value to the public
of Professor Piper’s work on the soya bean, he would not be
able to help at this time.
Note 2. This classic book had to wait four years; it was
not published until Feb. 1923 by McGraw-Hill.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Office file of C.V. Piper, 1903-24. Box
1–Folder–Miscellaneous correspondents–Not botanical.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist in Charge, Bureau
of Plant Industry, USDA, Washington, DC.
1488. Takahashi, Teizô. 1919. Re: Sample of shoyu sent
by his brother to Margaret Church. Letter to Margaret B.
Church, Bureau of Chemistry, USDA, Washington, DC, Jan.
18. 2 p. Typed, with signature. [Eng]
• Summary: “Yours to hand and very much pleased to
know that you received ‘shoyu’ from my brother [of Pacific
Trading Co., in San Francisco, California]. I hope that you
will order the same to my brother at any time. An interesting
news is that you have an organic chemist working on the
chemistry of ‘shoyu.’
“If press cake of peanut may be utilized for ‘shoyu’
manufacture, it is a great progress in this business. A further
culture material from Dr. Thom’s mycological collection is
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deeply appreciated. Respectfully yours,...”
On the back of the letter are 3 illustrations (his sketches)
of small wooden implements, apparently related to making
shoyu. One appears to be a stirrer. Address: Agricultural
College, Tokyo Imperial Univ., Tokyo, Japan.
1489. Morse, W.J.; Hendrick, H.B. 1919. Illustrated
lecture on soy beans. USDA Syllabus No. 35. 16 p. Jan. 23.
Accompanied by 50 lantern slides. [16 ref]
• Summary: Discusses the increasing importance of soy
beans in the United States. Contents: Introduction. Feeding
value of soy beans: For sheep, for hogs, its use as pasture,
silage, and hay. Value of soy beans other than for stock feed:
Value of planting the beans for seed and for oil, use of soybean meal as a fertilizer, soy beans and soy-bean meal as
human food. Requirements for successful production: Soil
and climate, soil preparation, fertilizers, inoculation, seeding
and cultivation. Varieties: Mammoth, Guelph, Haberlandt,
Tokio, Ito San, Medium Yellow, Manchu, Wilson, Peking,
Black Eyebrow, Biloxi, and Barchet. Place in the cropping
system: Mixtures, special rotation. Harvesting and storing:
Cutting soy beans for seed, storing. Soy beans and cowpeas
compared. The talk is accompanied by 50 lantern slides; a
description of each is given in the Appendix.
“Extensive tests are being conducted by the United
States Department of Agriculture with soy-bean flour in the
making of bread. The flour or meal can be successfully used
as constituent for muffins, bread, and biscuits in much the
same way as corn meal. In these various food products about
one fourth soy-bean flour and three-fourths wheat flour have
been found to be the proper proportions. When a special
food of low starch content is desired, as for diabetic persons,
a larger proportion of soy flour is used and some form of
gluten is substituted for the wheat flour...
“The green bean when from three-fourths to full grown
can be prepared like green peas, or green Lima beans and
compares favorably with these in palatability... Soy beans are
now being sold on the market in the form of baked pork and
beans. Several large canners are now putting up this product
and the industry seems to be established on a permanent
basis. In addition to other uses given, the soy bean has
been utilized not only in the United States but in European
countries as a substitute for the coffee bean. When roasted
and prepared it makes an excellent substitute for coffee. In
Asia the dried beans, especially the green-seeded varieties,
are soaked in salt water and then roasted. This product is
eaten after the manner of roasted peanuts” (p. 6-7).
“Mixtures: Soy beans can be grown satisfactorily in
combination with other crops, thus affording a greater
variety and a larger yield of forage. A mixture of soy beans
and cowpeas makes a very satisfactory hay. Soy beans may
also be grown either for hay or ensilage in a mixture with
sorghum. Sudan grass is also excellent for growing with
soy beans, both the yield and the quality of the forage being

improved by the mixture. Soy beans are more generally
grown with corn, however, than with any other crop. This
mixture is planted in different sections in various ways;
namely, in alternate hills with the corn in the same row, in
alternate rows of each, in alternate series of two rows of
each, or broadcast in mixture... Mixed fields may also be
profitably utilized by pasturing to hogs. Early and medium
varieties of soy beans are sometimes planted in between the
corn rows at the time of the last cultivation. Silage made
from a crop of corn and soy beans in combination is an
excellent succulent feed. The larger late-growing varieties
are most desirable for this purpose” (p. 11). Address: 1.
Scientific Asst., Forage-Crop Investigations, Bureau of Plant
Industry; 2. Specialist in Agricultural Education, States
Relation Service, USDA, Washington, DC.
1490. Morse, W.J. 1919. Re: Naming a soy bean variety
grown by Mr. Fred Scholl of Memphis, Indiana. Letter to
Prof. C.O. Cromer, Associate in Crops, Purdue University,
Lafayette, Indiana, Jan. 23. 1 p. Typed, without signature
(carbon copy). [1 ref]
• Summary: “I have your letter of January 18 advising of
the success of the soy bean variety No. 30746 with Mr. Fred
Scholl, Memphis, Indiana. I note that he desires to have this
variety named, and I agree with you that the name ‘Clark
County Favorite’ is entirely too long for general use. In
naming varieties during the last few years, we have tried
avoiding giving rival names after the grower. We thought it
would be much more desirable to give a name suggesting the
origin of the bean, such as the ‘Manchu’ which originated in
Manchuria, or to give it a name of a state or locality where
it has been found best adapted. I am wondering if the name
‘Hoosier’ would not be suitable to both you and Mr. Scholl,
in as much as this variety has been found so suitable to
Indiana conditions.
“This is merely a suggestion and whatever name you
decide upon I will be very glad to have you advise me so that
we may add it to our files.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
1491. Morse, W.J. 1919. Re: Assignment of land at the
Arlington Farm. Letter to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA, Washington, DC], Jan. 23. 2 p. Typed,
with signature on letterhead.
• Summary: “Dear Prof. Piper: With reference to the
attached memorandum dated January 15, by Mr. E.C.
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Butterfield concerning the assignment of land at the
Arlington Farm...
“Mr. [P.L.] Ricker will retain the two sections he has at
the present time...
“Mr. Oakley will retain the alfalfa garden as it is at
present...
“Mr. McKee states that he will probably desire this
August, about one acre of land for plots of vetch.”
“... Dr. Peters [probably A.J. Pieters] will require the
same land as he has now in use.” The land used by Mr. Coe
for sweet clover and lespedeza can be given up. “As I recall,
Mr. Coe had an entire section at the Southern end of the farm
and a small piece of land in the North end of the farm. As
we intend to increase the seed supply of some of our best
varieties of cowpeas and soy beans, perhaps it would be
desirable to keep this land for at least this season. Moreover,
it is likely that other men will desire land this coming season,
and I am afraid that there will be such a call for land by other
offices that it will be hard to obtain anything suitable.
“As to the land we have been using for soy beans,
cowpeas, and miscellaneous legumes, will say that I desire
to have the same land as last season for this experimental
work. In addition to growing seeds of the Hahto, Easy Cook
and a very early strain of which we desire to obtain as large
a supply of seed as possible for distribution, we will need
other land. I have talked to Mr. Butterfield asking him about
orchard land and he advised me that we could obtain all the
orchard land that we probably would want for increasing our
supplies of seed of new varieties. In going over the matter
rather hurriedly, I think that we will desire at least twenty
acres of the orchard land for the varieties mentioned above.”
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Easy Cook. It soon came
to be considered to be one of the quickest cooking and besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
“Mr. Kephart states that Weed Investigations will use the
same land as they had last year...”
“Mr. Vinall will have some sorghum and millet work,
but I can take care of all such work in the sections that are
being retained for soy beans, cowpeas, and miscellaneous
crops. Very truly yours,...”
Note 2. W.J. Morse has been promoted to Assistant
Agrostologist, meaning assistant to the new Acting
Agrostologist in Charge. What has happened to Dr. C.V.
Piper?
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,

Washington, DC.
1492. Cromer, C.O. 1919. Re: New soybean varieties named
Hoosier and Mandarin. Letter to W.J. Morse, Scientific
Assistant, Forage-Crop Investigations, Bureau of Plant
Industry, Washington, DC, Jan. 27. 1 p. Typed, with signature
on letterhead.
• Summary: “The bean No. 30746 I have named the Hoosier,
acting upon your suggestion and have written Mr. Fred
Scholl of Memphis, Indiana, to the effect that from this time
on he is authorized to speak of this variety as the Hoosier in
buying or selling the same. I thank you for the suggestion.”
“P.S.–I have just received your letter suggesting that
soybean No. 36653 be given the name of Mandarin. I have
already made the change and thank you kindly for the
information.”
Note 1. In June 1919 Prof. A.T. Wiancko was still at the
Indiana Agric. Exp. Station, doing research on clover.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Note 2. This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Hoosier or Mandarin.
Note 3. W.J. Morse of the USDA suggested the name
“Hoosier” in a letter to Cromer dated 23 Jan. 1919.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
1493. Bulletin Mensuel des Renseignements Agricoles et des
Maladies des Plantes (Rome). 1919. Recherches de chimie
physiologique sur le soya [Research on the physiological
chemistry of the soybean (Abstract)]. 10(1):52-53. No. 29.
Jan. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Shive, John W. 1918. “Toxicity of
monobasic phosphates towards soybeans grown in soil- and
solution-cultures.” Soil Science 5(2):87-122. Feb.
1494. Bulletin Mensuel des Renseignements Agricoles et
des Maladies des Plantes (Rome). 1919. Sélection du soya
par lignées pures, dans le Connecticut, É.U. [Selection
of soybeans from pure lines in Connecticut (Abstract)].
10(1):58. No. 34. Jan. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Jones, D.F.; Hayes, H.K. 1917.
“The purification of soy bean varieties.” Connecticut Agric.
Exp. Station, Annual Report 40:348-53. For the year ended
Oct. 31, 1916.
1495. Denton, -; Yeatman, -. 1919. Miso sauce, Received
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from Miss Margaret B. Church (Dr. Thom), Bureau of
Chemistry. January 8, 1919. USDA Office of Home
Economics, Experimental Kitchen [Washington, DC?]. 2 p.
Unpublished typescript.
• Summary: Contains 5 American-style miso recipes. (1)
Spaghetti au gratin (with “1 rounded teaspoon miso paste”).
(2) Miso sauce to serve with beans. (3) Miso tomato sauce
for croquettes, meat loaf, scrapple, macaroni, etc. (4) Miso
paste as a flavor in creamed fish, creamed chicken, creamed
celery or celery soup... (5) Miso cheese sandwiches (One
ounce Philadelphia cream cheese. 1 teaspoon miso paste.
Rub thoroly together, spread on buttered bread. Very good).
1496. Palen, L.S. 1919. The romance of the soya bean.
Asia: The American Magazine on the Orient (Asia and the
Americas) 19(1):68-74. Jan. Illust.
• Summary: The author, who begins by acknowledging his
indebtedness to Dr. Yamei Kin, Dr. John Harvey Kellogg,
and Mr. W.J. Morse for much of the material in this article,
gives an overview of the soya bean worldwide. The article
contains excellent photos (many by Adachi): (1) Stacks of
soya bean cake in open storage on Dairen wharves, South
Manchuria. (2) Horses plowing soybean fields in North
Manchuria. (3) Modern machinery [a huge steam-powered
tractor] used in bean cultivation in remote parts of Manchuria
where foreign interests are involved. A Western man and
woman ride horses nearby. Caption: “To the Manchurian
farmer, with his laborious methods of hand cutting and hand
winnowing, the introduction of modern Western farming
methods would spell many-fold prosperity.”
Note: This is the 2nd earliest document seen (Dec.
2014) that shows a photo of a tractor in connection with
soybeans. (4) Stacks of soybeans piled high in sacks in

Manchuria as far as the eye can see. (5) Soybeans stored in
huge cylindrical, 20-foot-high osier bins, each covered with a
conical top.
Soy oil is purified and flavored with an admixture of
olive oil for use as a salad oil. It also forms the basis of some
of our butter and lard substitutes. “What Mr. Li Yu-ying
accomplished in Paris in the establishment of a Laboratory
of Research and of a factory for the production of all the
products derived from the soya has been the forerunner
of activity on the part of certain independent Chinese
companies in America and of government and private
investigations.”
“In general the use of whole soya beans has not been
attended with much success because of the ever present
flavor of the oil content and because, with the ordinary
method of cooking, they remain hard and unpalatable; but
it has been found that cooking at a temperature somewhat
above the boiling point, say from 220 to 230 degrees, breaks
up the cellulose structure and develops a richness of flavor
that is not obtainable with the lower temperature.”
“By far the most extensive use of the soya is in the
products manufactured from it. And it is here that Dr. Yamei
Kin, the talented Chinese physician, is making her chief
studies under the direction of the Pure Foods Division of the
Department of Agriculture, with the purpose of spreading a
knowledge of the soya among Americans. For convenience
of consideration the products studied may be divided into
sauces, curds, cheeses and milk.
“Of the sauces the liquid form is already familiar,
although unrecognized, perhaps, by a large percentage of
Occidentals through the work of early English traders in
bringing back the base of the now famous Lea and Perrins
Worcestershire Sauce. This original Chinese shi-yu was
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highly spiced and became a well recognized adjunct to
many an English meal. Following the example of Lea and
Perrins, others have put out sauces with the same base
without, however, attaining the same success, because the
makers did not understand that there are many kinds of soya
sauce. While they are all made by the same ferments and
in the same general way, they differ very greatly in quality
according to the locality and to the manufacturer, just as
wine, though made from the identical kind of grape and by
the same process of fermentation, may be a very different
article from different hands. It takes several months to make
this liquid form of sauce, while the best kind requires a year
or more to attain the finest flavor and mellowness. The hot
condiment added by Lea and Perrins is not favored by the
Chinese, since according to their taste it detracts from a wide
use of the soya sauce.”
To-fu (tofu) is discussed in detail. “There are records
to show that it has been used since at least nine hundred
years B.C. To-fu making is a staple industry in every little
community. Usually it is done at night so that the fresh curd
will be ready for the morning demand in the market, or for
peddling around the streets. It provides, for the fraction of
a cent, the indispensable equivalent of meat and affords
very often the explanation of how the Chinese laborer does
so much work on what is purely vegetable diet, popularly
supposed not to contain much protein. To-fu is made in many
different forms and the bean stalls occupy quite as large
and prominent places in the city market as the fish and meat
stalls...
“Cheeses are also made from the growth of cheesemaking moulds on tofu. The Chinese resident in America
regularly import a certain highly flavored red bean cheese for
their own use...
“Perhaps the greatest contribution of the soya to the
life of the Occident will be in its form of milk. Back in the
golden era of peace there had been established in London
a soya bean milk factory which was prepared to place its
product regularly on the market, and there were said to
be plans consummated for the erection of two others at
Manchester and Liverpool; but of what the development has
been we have no definite information. In Shanghai, Peking
and Dalny Chinese companies are supplying hospitals and
individuals with an 8 or 10 ounce bottle of concentrated milk
per day at a cost of $1.00 Mex per month.
“In its competition with the cow the legume has in its
favor the following facts: Soya milk can be produced with
less contamination; it is tuberculosis-free; its caseins break
down much more readily than the caseins of cows’ milk and
do not form curds in the stomach in the same degree...
“By those who advocate and urge a vegetarian diet,
a very strong bill can be drawn in favor of this oriental
substitute. In these days when war has thrown new light
on many of our life problems, it will be easier to secure
acceptance for their contention that the world must for both

economic and physiological reasons adopt the biological
diet. It has been calculated that, roughly speaking, it takes
100 pounds of foodstuffs to produce 3 pounds of beef
and that a given acreage of land can support five times
the population if the necessary protein can be derived
directly from vegetable sources rather than going through
the roundabout way of an animal form, imposing upon the
body the burdens incident to taking in the toxines [toxins]
resultant from the catabolism of the cells of the animal, and
from possible putrefaction. In China the Buddhist priests and
people who enter the various temperance societies all depend
on varieties of to-fu.”
1497. Satterthwait, A.F. 1919. How to control billbugs
destructive to cereal and forage crops. Farmers’ Bulletin
(USDA) No. 1003. 23 p. Jan. See p. 14, 21-22.
• Summary: The section titled “Means of control” states (p.
21): “Adopt a suitable system of crop rotation, in which corn
will be grown on the same land not longer than two years in
succession. In the South cotton, soy beans, or cowpeas may
be substituted if clean cultivation is practiced in order to
eliminate sedges, and will greatly aid in controlling billbugs.
In the North the growing of crops such as soy beans, flax,
or vegetable crops such as potatoes will serve the same
purpose.”
Also discusses billbug infestation and spread in chufas
(p. 14, 21-22), and peanuts (p. 14). Address: Scientific
Assistant, Cereal and Forage Insect Investigations.
1498. Seed Reporter (USDA). 1919. Stocks, shipments,
prices, etc., of soy beans and cowpeas. 2(8):6. Feb. 8.
• Summary: A table (see next page) gives statistics
concerning the following states: Virginia, North Carolina,
Tennessee, Mississippi, Georgia, Louisiana, Other states. The
following statistics are given: (1) Quantity of 1918 crop on
hand Jan. 15, 1919 (North Carolina has the largest amount,
followed by Virginia). (2) Shipments of 1918 crop made
up to Jan. 15, 1919 (North Carolina 628,000 lb, Virginia
150,000 lb, Mississippi 12,000 lb). (3) Estimated shipments
of 1918 crop to be made after Jan. 15, 1919 (North Carolina
3,086,000 lb, Virginia 520,000 lb).
(4) Total estimated shipments of 1918 crop made or to
be made (North Carolina 3,714,000 lb, Virginia 670,000 lb,
Louisiana 42,000 lb). (5) Total shipments made last year
(1917 crop) (North Carolina 5,082,000 lb, Virginia 1,265,000
lb, Mississippi 48,000 lb). (6) Estimated percentage of 1918
crop still in growers’ hands (Jan. 15, 1919) (ranges from 90%
in Georgia and Louisiana to 55% in Mississippi).
(7) Average price per 100 pounds paid to growers this
season to Jan. 15, 1919 (ranges from $3.35 in North Carolina
to $5.25 in Louisiana). (8) Estimated average quality 1918
crop for seed (ranges from 90% in North Carolina to 70% in
Tennessee). Address: Washington, DC.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 599

1499. Seed Reporter (USDA). 1919. Wholesale field seed
selling prices about January 27, 1919. 2(8):6. Feb. 8.
• Summary: A large table gives wholesale prices per 100
pounds for 38 seed crops including soy beans in six regions
of the USA. Soybean prices range from a low of $4.75 in the
North and Middle Atlantic Divisions, to a high of $6.90 in
the North Central Division. Address: Washington, DC.
1500. Bailey, Herbert S.; Reuter, B.E. 1919. The production
and conservation of fats and oils in the United States. USDA
Bulletin No. 769. 45 p. Feb. 10. See p. 1-5, 25-27. [5 ref]
• Summary: Contents: Importance of fats and oils.
Domestic production and importation. Terminology and
technology of oil trade. How to safeguard our oil and fat
supply. Vegetable oils: Cottonseed oil, olive oil, peanut oil,
coconut oil, palm kernel oil, palm oil, corn oil, soy bean oil
(growing importance, growing soy beans, expressing the
oil and its uses, increasing our output), linseed oil, castor
oil, miscellaneous vegetable fats and oils. Animal fats and
oils. Refuse fats and trade wastes. Fat and oil derivatives
or secondary products. Summary. Also Supplement of 29
Oct. 1919 gives updated statistics in tables. “Not only are
fats and oils a necessary part of our food supply, but they
also occupy and important place in the manufacture of
certain munitions, in the lubrication of aircraft engines, and
in the mixing of paints, varnishes, waterproofings, and like
compounds. Nowadays when a nation goes to war, one of its
first resources to feel the effect of the abnormal conditions
is the stock of fats and oils. Because the sum total of the
world’s supply of these substances is less than that of either
of the other two basic food constituents, carbohydrates
and proteins, a sudden drain, even though comparatively
small, is quickly noticed. A great war soon creates such
a drain, largely because of the imperative need for an

enormous amount of nitroglycerin, one of the component
parts of which is glycerin, obtained as a by-product in the
manufacture of soap from certain oils and fats. When it is
considered that 10 tons of fat are required to yield 1 ton of
glycerin, and that but 1 part of glycerin to every 9 parts of
fatty acids, or soap, is produced from the oils and fats, it is
not surprising that the price of glycerin in England soared
from $250 to $1,250 a ton within a very short time after that
country entered the Great War.”
Tables show: (1) Production of 17 vegetable oils in
the United States from 1912 to 1917. The leading oil,
by far, is cottonseed oil. Production of soy oil increased
from 2,764,000 lb in 1914 (the first year it was listed), to
9,920,000 lb in 1916, jumping to 42,074,000 lb in 1917. (2)
Production of 16 animal and fish fats and oils (not including
butter) in the United States from 1912 to 1917. The
leading fat, by far, is lard, followed by tallow, packers’ and
renderers’ greases, and oleo stock. (3) Total production of
fats and oils (including butter) in the United States, 19121917. (4) Importation of 14 fats and oils into the United
States, 1912-1917. The leading import in 1916 and 1917
was soy bean oil, followed by coconut oil. Imports of soy
bean oil were 24,959,000 lb in 1912, dropping to 12,555,000
lb in 1914, jumping to 145,409,000 lb in 1916, up to
264,926,000 lb in 1917. Total imports more than doubled
during this period.
(5) Exportation of 10 vegetable oils and 8 animal and
fish fats and oils from the United States, 1912-1917. The
leading vegetable oil export, by far, was cottonseed oil. The
leading animal fat export, by far, was lard. Exports of soy
bean oil were 184,000 lb in 1912, dropping to 3,000 lb in
1914, rising to 2,063,000 lb in 1916, up to 3,977,000 lb in
1917. (6) Comparison of production with importation and
exportation of fats and oils in 1917. (7) Monthly production
of fats and oils and their derivatives in the United States,
January to June 1918. Includes separate values for edible and
inedible soy bean oil.
The section titled “Soy bean oil” (p. 25-26) states: “It is
estimated that 750,000 acres of soy beans were planted in the
United States in 1917, which is about three times the acreage
of 1916. Only a small portion of the planting was allowed to
seed, however, most of it being cut for hay. Very few, if any,
of the domestic beans were crushed by the oil mills, which
used as raw material the Manchurian beans, as being cheaper
and in less demand by bean canners than those grown in
this country. In 1915, however, some 100,000 bushels of
American soy beans were pressed, and the cake and oil from
them were consumed in this country.
“Growing soy beans: Of the more than 500 known
varieties of the soy bean which have been grown on the
Government testing farms, at the present only about 15 are
handled commercially by seed men. The Mammoth (yellow)
the standard late variety, is probably more extensively grown
than any other.”
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The flavor of soy bean oil is “distinctly beany... so
before it can be used in food products it must be refined and
deodorized like cottonseed oil. Even the cold-pressed oil is
not edible as it comes from the presses, in which respect the
peanut has an advantage over the soy bean.
“Belonging to the group of drying oils, soy bean oil
more closely resembles in its physical properties linseed
and other drying oils than peanut, cottonseed, and similar
semidrying oils, It has, therefore, been used largely as a
substitute for linseed oil in the making of paints, linoleums,
and like products.
“Increasing our output: The soy bean and the peanut
constitute the two most promising possibilities for a large
increase in our fat resources.”
Other vegetable oils for which statistics are given
include: Chinese nut (tung) oil, coquito oil, corn oil, mustard
seed oil, peanut oil, raisin seed oil, rapeseed oil, sesame oil,
shea nut oil, sunflower seed oil, vegetable stearin.
“Peanut oil–Rapid rise in favor” (p. 17-18): “Although
American peanut oil was an almost unknown product before
the Great War, in 1917 it ranked third in the vegetable
oils made from home-grown products, coconut oil being
produced exclusively from imported copra. Until recently
most of the imported oil came from France and Holland, but
these countries now have scarcely enough to supply their
own needs. China, however, has come into the market, and is
shipping us large quantities of a rather poor grade of peanut
oil.
“Even with the marked increase in the importation of
peanut oil, from a little over 7,600,000 pounds in 1912 to
27,400,000 pounds in 1917, the South to-day is making
more of this delicious food oil than ever before. The 1917
crop of peanuts was about 60,900,000 bushels. In 1917 we
manufactured over 50,000,000 pounds of peanut oil, some of
which, however, was made from imported peanuts. Reports
for the first six months of 1918 show an output of about
43,000,000 pounds of peanut oil.
“Pressing peanuts: Peanut oil, like olive oil, can be
obtained by cold pressing, and when so made from sound,
sweet nuts it need not be refined. Such cold-pressed oils
possess a characteristic flavor which, in the opinion of
many consumers, makes them superior, especially for
salad purposes, to the oils that are hot pressed and refined.
Cooking the peanuts and subjecting them while hot to a
very high pressure, however, gives a larger yield of oil than
cold pressing. It is customary, therefore, when a virgin, or
cold-pressed, oil is made to regrind and heat the cake, which
is then pressed a second time, to extract as much oil as
possible.
“In France, where the crushing of peanuts was an
important industry long before any peanut oil was produced
in the United States, the almost universal practice is to make
virgin oil from all the fresh sweet peanuts. The cold-press
cake and rancid nuts are then hot pressed, and the lower

grade oils thus obtained refined. Unfortunately, so far very
little virgin peanut oil has been made in this country, but
a number of mills are now producing it,...” Address: 1.
Chemist in Charge, Oil, Fat, and Wax Lab.; 2. Chief, Fats
and Oils Div., U.S. Food Administration.
1501. McHargue, J.S. 1919. Effect of certain compounds
of barium and strontium on the growth of plants. J. of
Agricultural Research 16(7):191-94. Plus 1 unnumbered
page with 3 photos at end. Feb. 17. [1 ref]
• Summary: The soybean was one of the plants tested. Plate
24, C, shows “four jars of soybean (Soja max) plants that
were grown in cultural solutions. The plants in the jars on
each end [which are larger] have been grown in a cultural
solution containing no barium compound, whereas the two
pots in the center have been grown in a similar solution
containing barium nitrate.” Barium nitrate “appears to have
retarded the growth of the roots, stems, and foliage of the
two sets of plants in the center.”
Conclusions: “(1) Barium compounds in the absence
of calcium carbonate are poisonous to plants; but barium
carbonate in the presence of an excess of calcium carbonate
apparently exerts a distinct stimulating influence on the
growth of the plants studied.”
“(3) Strontium compounds have in most instances given
larger increased yields than barium compounds.”
“(5) Neither barium nor strontium compounds can be
looked upon as important plant foods,...” Address: Chemist,
Kentucky Agric. Exp. Station.
1502. Monthly Crop Reporter (USDA). 1919-1921. Serial/
periodical. Washington, DC: Bureau of Crop Estimates,
USDA. Vol. 5, No. 2 (Feb. 1919) to Vol. 7, No. 12 (Dec.
1921). Frequency: Monthly.
• Summary: Preceding title: Monthly Crop Report (USDA).
Merged into: Weather, Crops and Markets (a new weekly,
with monthly supplement) beginning Jan. 1922. Address:
Washington, DC.
1503. Burlison, W.L.; Flint, W.P. 1919. Fight the chinchbug with crops. Illinois College of Agriculture, Extension
Circular No. 30. 14 p. Feb. Revised 1923. No. 268. 16 p.
• Summary: “That the chinch-bug feeds only on grasses has
been known from about the time when it first caused damage
in this country in 1785...” “One of the most effective ways in
which to check a chinch-bug outbreak would be to abandon
the growing of corn and substitute crops on which the
chinch-bug will not feed.”
The first crop recommended in the soybean; this section
has the following contents: Introduction. Uses. Soil and
climatic requirements. Culture. Inoculation. How soybeans
are harvested. When to cut soybeans (for hay or seed). Kinds
of soybeans to plant: “Haberlandt, Hong Kong, Chestnut,
Amherst, Ebony, Sherwood, Meyer, and Nuttall are leading
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varieties in central Illinois for seed production... For southern
Illinois, Medium Yellow is considered the best early variety
of soybeans. Ebony is a desirable late variety. It produces
good yields of seed and hay, the beans possess high quality,
and the plants retain their leaves well.”
Photos show: (1) Soybean plant with pods and roots
exposed, and a close-up of the leaves. (2) A field of
soybeans, which make first-class hay (p. 4). (3) Soybean
roots with nodules / tubercles (p. 6).
Also discusses: Cowpeas, stock beets (mangels),
buckwheat, sunflowers, rape (Dwarf Essex variety), chinchbug damage. Address: 1. Chief in Crop Production; 2. Chief
Field Entomologist. Both: Illinois Natural History Survey.
1504. Burlison, W.L. 1919. Soybeans gain popularity: They
make good in Illinois. Orange Judd Farmer 66(9):349, 371.
March 1.
• Summary: This article appears to be a summary of one by
the same author titled “Soybeans and cowpeas in Illinois,”
in the Illinois Agric. Exp. Station, Bulletin No. 198. 20 p.
(April, 1917). It is chiefly about cultivation of the soybean,
but also points out the reasons for the popularity of the crop
in Illinois. A small rectangular portrait photo shows W.L.
Burlison. Address: Univ. of Illinois.
1505. Morse, W.J. 1919. Re: Soy bean seed for Miss H.A.
Stockwell. Letter (memorandum) to Mr. R.A. Oakley
[USDA], March 1. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Referring to the request
of Miss H.A. Stockwell for soy bean seed according
to the attached letter, will say that undoubtedly she is
contemplating growing it as a garden crop. I would advise
that she be sent one or two packets of Hahto seed, of which
we have a large number of packets in the warehouse. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1506. Madison Survey (Madison, Tennessee). 1919. Beans.
1(2):5. March 5.
• Summary: “During the past two years the school
[Nashville Agricultural Normal Institute, renamed Madison
College in 1937] has tested many varieties of soy bean,
arriving at the following conclusions: Ito San and Manchu
are perhaps the earliest edible seeded varieties, but the plants
are too small to be profitable for a general hay crop.
“Haberlandt is a heavy yielder of the edible seeded

varieties.
“Mammoth Yellow proves the best general bean for this
locality.
“Peking, the black seeded variety, produces the most
good hay.
“Virginia grows full six feet tall, is a semi-climber, and
so goes well with ensilage corn. It is a very heavy seeder, but
by most people is considered too strong in flavor for human
food.
“The soy bean lima, or Hito [sic, probably Hahto, see
Pelton 1920], is an exceptionally good garden vegetable,
making a very heavy yield of seed. The green beans are as
large as a small lima, and many people think they have a
better flavor.”
Note 1. The school got these soybean varieties from W.J.
Morse of the USDA. (See Madison Survey, 14 May 1919, p.
4, and 22 Oct. 1919, p. 4).
Note 2. This is the earliest issue of the Madison Survey
and the earliest document (Aug. 2011) seen that mentions the
“soy bean lima” (see also 14 May 1919 issue).
1507. Seed Reporter (USDA). 1919. Final soy bean, cowpea,
and velvet bean, and millet and sorghum seed shippers’
report. 2(9):6. March 8.
• Summary: A table shows soy bean statistics for the
following states, ranked in order of “Total estimated
shipments of 1918 crop made or to be made”: North Carolina
4,764,000 lb, Virginia 1,483,000, other southern states
200,000, Tennessee 142,000, Indiana 99,000, other northern
states 89,000 lb.
Average price per 100 lb paid to growers this season to
Jan. 15, 1919, ranged from a low of $3.35 in North Carolina
to a high of $6.00 in Indiana.
1508. Fort Wayne News and Sentinel (Indiana). 1919. Soy
beans are productive: Farmers discover unique result of
culturing beans. March 13. 14, col. 2.
• Summary: “A number farmers in Pulaski county are
co-operating with the county agent, I.J. Mathews, in
demonstrating the value of soy beans in building up the soil.
Here is what George Whybrow, of Franklin township wrote
about the soy beans:
“’Three years ago while driving along the road I found
part of a vine of soy beans. I took these home and planted
them and from this start I got about a gallon of seed. The
next year this gallon of seed was planted and produced about
three bushels. Last year I grew three acres of beans and they
yielded about ten bushels to the acre.
“’On the spot of ground where these 30 bushels of soy
beans were grown, I had continually tried to grow corn. The
wire worms kept taking it. They did not bother the soy beans
at all and I would have raised on this patch about five bushels
of corn. I have grown both soy beans and cow peas and I
prefer soy beans because the stock seems to eat them much
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better and they are better yielders.’
“Soy Beans Help Pack Silage Tighter: Corn silage,
supplemented with soy beans, is particularly palatable for
livestock and the soys help in a big way to supply protein,
which is needed in any ration for livestock. In addition soy
beans help make the silage more compact.
“’I tramped about all the silage in the ten silos in an hour
and I believe Charles Mitchell and Horatio Linn had the best.
They had soy beans in their corn,’ said Charles D. Brown.
farmer of Pulaski county, telling of the effects of ‘soys in
silage.’”
1509. Ullsperger, H.W. 1919. Soy beans on marsh and sandy
soils. Hoard’s Dairyman 57(8):410. March 14. Reprinted
from Kellogg’s Kurio.
• Summary: “’At least ten acres of soy beans on every marsh
and sand farm’ should be the slogan in Wisconsin.” “Soy
beans can and should be grown extensively. They make
excellent hay... they can be grown as a cash crop, bringing
in net returns twice as large as that secured from corn or
rye; they can be used for silage with corn; and... they will
build up the soil fertility to such an extent that farming will
become profitable on many farms which now operate at a
loss.”
“First, get the right variety. If you want to raise seed,
grow the Wisconsin Early Black. For hay or silage use the Ito
San, which is a yellow bean.” Be sure to inoculate the soil,
plant in rows, if soils are very sour use lime, and do not plant
too thickly.
A table compares the total digestible nutrients and
protein in soy beans, alfalfa, red clover, and timothy. It
“shows clearly the value of soybeans as a feed for stock of
all kinds.” Mixed with corn, soy beans make an excellent
silage. Note: This article first appeared in Kellogg’s Kurio.
Address: [Peninsular Experiment Station, Sturgeon Bay]
Wisconsin.
1510. United States Dept. of Agriculture (USDA). 1919.
Soy beans are profitable. Kimball’s Dairy Farmer 17(6):287.
March 15.
• Summary: Soy beans offer high oil content and all
home-grown feed. “The soy bean, the most promising and
profitable forage and grain crop which has been widely
popularized during the last decade, merits a trial on every
livestock farm and introduction into the permanent cropping
schedule wherever the results indicate the wisdom of such
procedure.” Address: Waterloo, Iowa, and Columbus, Ohio.
1511. Kita, Genitsu. 1919. Re: Okazaki fungus not suited
for soy sauce production. Letter to Miss Margaret B. Church
at Bureau of Chemistry, Washington, DC, March 20. 1 p.
Handwritten. [2 ref. Eng]
• Summary: “’Okazaki fungus’ is described under the
name of Asp. [Aspergillus] Okazaki in the Zentralblatt für

Bakteriologie [Series] II, Vol. 19, p. 481-85 (1907) & I have
once studied it (Ibid, Vol. 37, p. 441, 1913). But now I have
no culture and it is not sold as usual ‘Tanekôji.’ I think you
can get [it] from Dr. K. Saito.
“I can however inform you that I have never heard of it
applied in soy sauce making. According to my experience
it is impossible to use for that purpose. Besides others it is
difficult to get sound koji at first. Respectfully...” Address:
113 Gainsboro St., Boston, Massachusetts.
1512. Oakley, R.A. 1919. Re: Dr. Hugh Smith, Chief of the
Bureau of Fisheries. Letter (memorandum) to W.J. Morse,
[USDA], March 25. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Will you please arrange to
send to Dr. Hugh Smith, Chief of the Bureau of Fisheries,
a few lots of soybeans suitable for testing on his farm in
Virginia, in the upper Piedmont.
“As you will recall, we sent Dr. Smith some soybeans
last year and he obtained some very satisfactory results
with them but was unable to save any seed. I would like to
have him try out some lots this year; also some cowpeas,
especially the white seeded variety of Olivers [Oliver’s
White] and Black Eye, if you have seed of these. Very truly
yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Acting Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1513. Morse, W.J. 1919. Re: Improved soy bean seed from
Dr. W.A. Taylor. Letter (memorandum) to R.A. Oakley,
[USDA], March 29. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: With reference to
the improved seed beans referred to in the attached
memorandum from Dr. W.A. Taylor, will say that the beans
are soy beans.
“My attention has been called a number of times to
the breeding work being conducted by this Agricultural
Experiment Station at Szupingki [Ssupingkai / Siping
{pinyin}, in the west of Jilin province, 100 miles north of
Mukden, Manchuria]. In so far as I am able to learn, this
Station is conducting breeding work with the varieties of
soy beans grown in Manchuria. The new variety mentioned
is quite likely one of the selections from the numerous sorts
now grown. In all of the introductions we have received from
Manchurian, China, each generally consists of a number of
different sorts.
“At Arlington Farm [in Virginia] we have done
considerable breeding work with these beans and ofttimes
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in one sample would obtain five or six and sometimes even
more strains. It might be well to take this matter up with Dr.
Fairchild’s Office and obtain some seed of this new variety
that we might compare it with the many introductions we
have received from Manchuria.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Acting Agrostologist
[Bureau of Plant Industry, USDA, Washington, DC].
1514. Oakley, R.A. 1919. Re: Consular Report regarding
improved soybeans. Letter (memorandum) to W.J. Morse,
[USDA], March 31. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Referring to your
memorandum of March 29, relative to the Consular Report
regarding improved soybeans, I would suggest that you write
a letter for my signature to Mr. [David] Fairchild, asking that
he obtain some seed for us if possible. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Acting Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1515. Bulletin Mensuel des Renseignements Agricoles et des
Maladies des Plantes (Rome). 1919. Culture et emplois du
soya, dans l’Ohio, É.U. [Cultivation and utilization of the
soybean in Ohio (Abstract)]. 10(3):315-16. No. 316. March.
[1 ref. Fre]
• Summary: A French-language summary of the following
English-language bulletin: Williams, C.G.; Park, J.B. 1917.
“Soybeans: Their culture and use.” Ohio Agric. Exp. Station,
Bulletin No. 312. p. 577-600. March.
1516. Churchill, F.G. 1919. The soybean, an annual legume.
Iowa Agricultural College, Extension Bulletin No. 68. 8 p.
March.
• Summary: Contents: Introduction. The soy bean plant.
Varieties. Climatic adaptations. Soil. The seed bed.
Inoculation: Soil transfer, soil and glue. Date and depth
of planting. Soy beans with corn: For pasture, for silage.
Soy beans for hay. Soy beans for seed. Soy beans for soil
improvement (plow down plants when in blossom for green
manure).
The soy bean (also called “soja bean” or “soya bean”)

was introduced into the United States as early as 1804, but
it is only during the past ten years that it has become an
important crop. Its chief use in the United States is as a feed
for livestock.
“Many favorable reports were received from the 800
members of the Iowa Agricultural Experiment Association
who raised soy beans in 1918 in cooperation with the Iowa
Agricultural Experiment Station. Most of the members were
well pleased with the results obtained where the soy beans
were planted with corn for hogging down or silage purposes
and stated that they intended to raise a larger acreage in the
future.”
“The purpose for which the crop is to be used will
often be the deciding factor in choosing a variety. Table
1 gives some of the characteristics of ten varieties of soy
beans which have given very satisfactory results at the Iowa
Agricultural Experiment Station. The ten varieties are:
Black Eyebrow, Chestnut, Ebony, Ito San, Manchu, Mongol,
Medium Yellow or Medium Early Yellow, Medium Green,
Roosevelt, Wilson. For each variety is given: Shape & size of
plant, shape, size & color of seed, maturity of plant in days,
general remarks (best uses, e.g. Wilson: hay & silage; Ito
San: Grain, hay, hogs).
Table 2 shows yield of seed and hay of four soybean
varieties (Ebony, Ito San, Medium Yellow, Medium Green)
in four states (Iowa, Illinois, Indiana, Ohio). Table 3 shows
“Average digestible nutrients in soy-bean hay compared
with other important hay crops (cowpea, alfalfa, red
clover, timothy), air-dry basis.” Table 4 shows “Average
digestible nutrients in soy bean seed and other concentrates”
(cottonseed meal, linseed meal {new process}, wheat
middlings, wheat bran).
Photos show: (1) A man wearing a hat standing in a field
of waist-high soy beans, which produced 3 tons of hay per
acre. (2) A typical soy bean plant, uprooted.
1517. Dickey, J.B.R. 1919. Soybeans, cowpeas and Canadian
field peas. New Jersey State College of Agriculture,
Extension Bulletin No. 23. 23 p. March.
• Summary: The section titled “Soybeans” has the following
contents: Introduction. Purposes for which soybeans may be
grown: Hay, silage, soiling, pasture, grain, soil improvement,
place in the rotation, catch crop. Growing the crop: Soil,
fertilization, inoculation, time of sowing, manner of sowing,
planting with corn, cultivation. Harvesting: For hay, for
grain, threshing, care of seed. Varieties: Wilson, Virginia,
Lexington, Peking, Sable, Ebony, Cloud, Black Beauty,
Edna, Haberlandt, Mammoth Yellow, Tar Heel [Tarheel],
Hollybrook (Hollybrook Early, Hollybrook Late), Tokio,
Roosevelt, Mongol, Medium Yellow, Ohio 9035, Mikado,
Austin, Morse, Swan, Guelph or Medium Green, Ito San,
Chestnut, Early Brown, Manchu, Elton, Manhattan. Practical
experiences of New Jersey farmers with soybeans.
This Bulletin begins: “The most important problems of
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New Jersey farmers are the maintenance or increase of the
organic content and nitrogen supply of the soil and, in the
case of stock farming, the growing of more protein stock
feeds. The rising prices of manure, nitrogenous fertilizers
and protein feeds are bringing more acute realization of these
problems and a pressing need for their solution. This solution
lies essentially in the growing of a greater proportion of
legume crops, which make feeds rich in protein and leave the
land richer rather than poorer.”
Photos show: (1) A large field of soybeans, planted in
rows, in Hunterdon County, 30 days after planting (p. 1).
(2) “A good crop of soybeans drilled in rows, in Morris
County, about 9 weeks after planting” (p. 5). (3) “Soybeans
30 days old showing the root nodules (Courtesy of Delaware
Agricultural Experiment Station)” (p. 11). (4) “Soybeans
drilled in the row with silage corn–Salem County” (p.
13). Address: Extension Specialist in Soil Fertility and
Agronomy, New Brunswick, New Jersey.
1518. Eckles, C.H. 1919. Legumes, Sudan grass and cereal
crops for silage. Missouri Agricultural Experiment Station,
Bulletin No. 162. 25 p. March. See p. 12-14. [21 ref]
• Summary: Three tests were made using soybeans as silage.
“Soybeans are in a proper stage of maturity for silage when
the plant shows signs of approaching maturity. The beans
should be well developed and the pods beginning to turn
yellow.”
Note: Clarence Henry Eckles lived 1875-1933. Address:
Dep. of Dairy Husbandry, Missouri Agric. Exp. Station,
Columbia, Missouri.
1519. Fellers, C.R. 1919. The longevity of B. radicicola on
legume seeds. Soil Science 7(3):217-32. March. [8 ref]
• Summary: Table 5 (p. 226) shows “Results of
bacteriological and vegetation experiments with soybean
and alfalfa seeds treated with air-dry infected soil.” A note
states that the soybean soil contained 14,000,000 B. radicola
per gram. Storage periods range from 6 hours to 6 months.
For soybeans, moist sterile seeds dusted with infected (with
beneficial bacteria) soil generally contained more bacteria
and more nodules per plant than moist inoculated seeds
dusted with air-dry soil.
Table 8 (p. 230) shows that the addition of inoculating
material to the soil produced more nodules per plant than
where inoculated seeds alone were used.
Summary (p. 231):
“3. Soybean or alfalfa seeds inoculated with a nodule
infusion retain viable organisms on their seedcoats 6 to 9
months. Plants grown from these seeds had nodules on their
roots, showing that the bacteria had not lost the infecting
power.
“4. The soybean and alfalfa nodule organisms seem to
be able to withstand nearly the same degree of desiccation.
“5. The shortest period of time, i.e. 5 minutes, that the

seeds were kept in contact with the inoculant gave nearly as
good results as longer periods of contact.”
“7. Infected dry soil, dusted upon moist seeds, gave
better results than sterile, dry soil dusted upon moist
inoculated seeds. The seeds inoculated with soil did not
retain B. radicola longer on their coats, neither did the
plants have a greater number of nodules, than where nodule
infusion or commercial cultures were used.
“8. Commercial cultures, when used to inoculate
soybeans or alfalfa, give as good results as nodule infusion.
“9. In general the number of bacteria per seed and the
number of nodules per plant did not correlate closely.
“10. It appears that but an exceedingly small percentage
of the cells present on a seed are able to produce nodules
on the roots of the seedling. This ratio may be as narrow as
1:1,000,000.” Address: New Jersey Agric. Exp. Station.
1520. Haas, A.R.C.; Fred, E.B. 1919. The effect of soybean
germination upon the growth of its nodule-forming bacteria.
Soil Science 7(3):237-43. March. [16 ref]
• Summary: This article begins: “The study of the influence
of plants upon soils is becoming quite as important as that of
soils upon plants (Lyon 1918).”
The authors investigated whether or not the secretions,
which accompany the germination of legume seeds, have
an injurious effect upon the growth of the nodule-forming
bacteria with which the seed have been inoculated.
“Summary: It has been found that in studying the effect
of soybean seed germination upon the growth of its nodule
bacteria it is not permissible to use mercuric chloride as a
sterilizing agent In studies upon yellow soybean germination,
it has been shown that the germination of the seeds favors
growth of the bacteria. When bacteria-free soybean seeds
were obtained directly from the pods and inoculated with
soybean bacteria, no toxic action of substances excreted from
the germinating seed upon the growth of the nodule bacteria
was observed.” Address: Wisconsin Agric. Exp. Station.
1521. Morse, W.J. 1919. Re: Soy beans and cowpeas for Dr.
Hugh Smith. Letter (memorandum) to R.A. Oakley, [USDA],
April 2. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Replying to your
memorandum of March 25 requesting a few lots of soy beans
and cowpeas to be sent to Dr. Hugh Smith for testing on his
farm in Virginia, will say that the following varieties have
been sent to him:
“4 lbs. Virginia.
“4 lbs. Wilson-Five.
“4 lbs. Haberlandt.
“4 lbs. Tokyo.”
“...[Cowpeas]...
“4 lbs. Oliver’s White.
“4 lbs. California Blackeye.
“4 lbs. Groit.
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“4 lbs. Early Buff.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Acting Agrostologist
[Bureau of Plant Industry, USDA, Washington, DC].
1522. Seed Reporter (USDA). 1919. Soy bean and cowpea
variety information. 2(10):7. April 5.
• Summary: One table shows the average percentage of total
quantity of 7 soy bean varieties handled by wholesale and
retail seedsmen in 22 states. The varieties are Mammoth
Yellow, Medium Yellow, Guelph or Medium Green, Ito San,
Wilson, Early Brown, Shanghai or “Tarheel Black,” and all
other varieties. By far the most widely handled variety is
Mammoth Yellow, followed by Medium Yellow, then Ito San
A second table shows the average percentage of total
quantity of 7 somewhat different soy bean varieties normally
shipped out from producing centers by local shippers in 17
states. The varieties are Mammoth Yellow, Medium Yellow,
Hollybrook, Ito San, Early Brown, Lexington, Shanghai or
“Tarheel Black,” and all other varieties. Again, by far the
most widely handled variety is Mammoth Yellow, followed
by Medium Yellow.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Lexington. According to
Morse (1927; “Soy Beans: Cultures and Varieties,” p. 8),
Lexington was a “Selection from the Sherwood variety at
Arlington Experiment Station Farm, Virginia, in 1907.”
1523. Seed Reporter (USDA). 1919. Movement and supplies
of soy beans, cowpeas, and velvet beans. 2(10):6. April 5.
• Summary: “Soy Beans–The 1918 crop of soy beans was
about normal, although, according to shippers’ reports, about
20 per cent less than the 1917 crop. Although the quality is
reported to be poor in some cases, the supply of good quality
soy beans for seed purposes is plentiful.
“The demand for soy bean for seed purposes is very
active but there appears to be little or no demand for them
for oil manufacture, canning, or other purposes than for
planting, which perhaps accounts for the recent slump in
prices. Earlier in the season growers were asking from
$4.50 to $5.00 per 100 pounds and dealers, not inclined to
buy at this price, preferred to stay out of the market and
await developments. During the last 30 days the price has
declined 75 cents to $1.25 per 100 pounds, and shippers
are offering them at $3.50 to $4.00 per 100 pounds, sacked,
f.o.b. shipping point. The low price, however, is not very
satisfactory to the growers and many of them are refusing
to sell and are feeding their soy beans to hogs.” Address:

Washington, DC.
1524. Morse, W.J. 1919. Re: Letter from Mr. Evans
concerning fertilizer experiment. Letter (memorandum)
to Prof. C.V. Piper [Agrostologist in Charge, BPI, USDA,
Washington, DC], April 29. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Piper: With regard to the attached
letter from Mr. Evans [probably E.E. Evans, West Branch,
Michigan] relative to the soy bean fertilizer experiment to
be conducted in cooperation with the Bureau of Chemistry
at three different stations, will say that the place Mr. Evans
prefers to have the experiment located is entirely suitable for
the purpose for which the crop is to be grown. The matter
of location of the experiment is of but little importance so
long as a small amount of seed of each of the various plots is
obtained.
“The variety to be planted, however, is the Mandarin of
which we are endeavoring to increase the supply of seed this
season and upon which I desire to obtain a little information
as to yield in northern Ohio. The entire amount of work
connected with each of the fertilizer experiments will not
amount to so very much and I feel rather that we are indebted
to Dr. [J.A.] LeClerc to some extent for the very large
amount of work he has done for us in analyzing all of our
varieties of soy beans. In our cooperative work throughout
the southern States two years ago he analyzed seed of nearly
a thousand samples for us in our oil and protein work with
different varieties.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, Bureau of
Plant Industry, USDA, Washington, DC.
1525. Bean-Bag (The) (St. Louis, Missouri). 1919. Soy beans
as green vegetables. 1(11):26. April.
• Summary: “Hahto soybeans, introduced from Japan, are
excellent for the production of green beans similar to lima
and butter beans. About 115 days are required for the bean
to make sufficient growth for use as a green vegetable.
Although the Hahto bean is best adapted for growing in
the Southern States, it may also be successfully produced
as a green vegetable during favorable seasons throughout
the corn belt, according to specialists of the United States
Department of Agriculture. Being a bush variety, it also is
adapted for forage production, its yield of green feed or seed
being superior to many other varieties on the market. In a dry
form the Hahto bean cooks up easier than other varieties and
has a better flavor. This bean is to be grown extensively by

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 606
boys’ and girls’ gardening clubs in the Southern States during
the coming season.”
1526. Gray, Dan T. 1919. Soybean pastures for hogs. North
Carolina State College of Agriculture, Extension Circular
No. 85. 8 p. April.
• Summary: This is a “Reprint and Revision of Experiment
Station Circular No. 24.” Contents: Introduction (The value
of soybean pasture). Proper amount of corn to feed with
soybean pasture. Carrying capacity of each acre of soybeans.
Pounds of pork made on each acre.
“Until the farmer sees his way clear to make a
permanent pasture, or has one already made, he should
keep out of the livestock business. It is, in fact, almost
impossible to realize a profit upon any kind of stock without
good pastures. Therefore, the first thing to be done when
one contemplates engaging in stock raising is to establish a
pasture.” Address: Chief, Animal Industry Div., Raleigh.
1527. Smith, J.W.R. 1919. The Virginia no. 32906 soy-bean.
Bean-Bag (The) (St. Louis, Missouri) 1(11):15. April.
• Summary: “Having grown this great legume for several
years, testing by plot and field culture over twenty five of the
better varieties, I have selected ‘The Virginia’ as the best sort
to grow to produce the largest yield of hay, grain and straw
of the highest quality for feeding all kinds of live-stock–
sheep, horses, cattle and swine–as well as having frost and
drought resisting qualities. Its seed commands almost double
the price per bushel of most varieties where it is known
for its merits, while it is easily cured for hay or grain as
compared with bush varieties and unequaled in germinating
qualities.
“In 1912 I received a two pound package from Prof.
Morse, of the Bureau of Plant Industry [USDA], for testing,
along with a number of other varieties. I planted on June 24
and harvested during the first week of October. It yielded
double the amount of forage and excelled all the others is
grain production.
“Mr. C.W. Deselms tested it along with the following
varieties, planting a pint of seed in hills one foot apart,
in rows three feet apart, producing as follows: Mongul,
52 lbs.; Virginia, 45 lbs.; Ohio 9035, 42 lbs.; Austin, 35
lbs.; Chestnut, 27 lbs.; Medium Green or Guelph, 25 lbs.;
Haberlandt, 25 lbs., and Ebony, 25 lbs. The yield of hay or
foliage was a third more than any of the others, and four
times more than Ebony and Chestnut.
“The unexcelled quality of hay or straw is produced
because it has fine stems, grows erect until it is about 40
inches tall, then it often reclines and twines and grows on
and over when on rich soil, until it reaches a growth of 50
inches or more. Many varieties growing on rich soil settle
down, near the base of the plant, on the ground, injuring the
pods and quality of foliage, while the Virginia has a tapering
center stem that supports all the useful parts of the plant

well up from the ground, while the developing ends grow
on and twine on until their season closes. This is a most
unique quality. Another is the wavy, twining, wavy stems
and fine leaves. These stems make open swaths, windrows
and bunches, through which the air and sunlight pass freely,
while curing.
“It is preeminently the variety for the farmer who has
rich soil and grows large crop yields; while on sterile soil it
does not demonstrate its high-yielding qualities in such great
degree.
“The early September frosts of 1917 and 1918 cut
short the development of the grain in the pods near the tips
of the stems, thus reducing the yield of grain; yet the pods
underneath developed good grain. While the frost injured
corn near by, the Virginia’s foliage was not damaged.
“When planted with corn it twines up on the stalks, with
but little loss in harvesting, for ensilage or otherwise. Seed
more than a year old is much more likely to germinate than
‘Medium Green’ or other large round beans. Such varieties
as the Mongul, Hollybrook, Ohio 9035, Austin or Haberlandt
in some cases produce more grain per acre. Mr. E.R. Cole, of
Jefferson County, Ohio, grew 30 bushels of Hollybrook per
acre on rich, moist limestone soil. They look attractive in the
seedman’s catalog to the farmer, who estimates their merit on
grain production alone; to the seed men who sell seed alone;
yet to the grower who feed’s live stock and threshes part or
all of his crop of soy beans, feeding the excellent straw and
selling the grain for seed, the seed of such a high dual yielder
as the Virginia is worth even double the price that he pays for
other varieties.
“The Virginia flourishes as far north as Central Ohio,
Indiana, Illinois and Missouri. It was among the five highest
grain yielding varieties at Columbia (Missouri) Station. How
far north it may become acclimated is not known. Every
farmer interested in growing the great legume should test a
few varieties each year to ascertain those best adapted for
producing great yield of grain and forage in his locality.
“A few years ago in testing Ebony and Hollybrook for
early maturing the result at the Ohio Experiment Station
at Wooster. a degree north of Jefferson County, was just
the reverse of my trial. Therefore a trial is the only correct
method. Make one this spring and include the Virginia in
your list. I expect to test the high-as-your shoulder ‘Biloxi’
from Mississippi, and the ‘Hahto’ from Arlington U.S.
Experiment Station this year. What greater cause can we
promote than this line of agriculture?” Address: [Adena,
Ohio].
1528. Madison Survey (Madison, Tennessee). 1919. Beans.
1(12):4. May 14.
• Summary: “From the United States Department of
Agriculture, the school has received one and one-half
bushels of the soy bean lima [for use as a green vegetable],
description of which was given earlier in The Survey
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[probably March 5, p. 5]. It has received, also, 15 pounds
of a new, edible, yellow-seeded soy bean [probably Hahto
or perhaps Easy Cook], similar to Mammoth Yellow, but
better for table use as it cooks more readily than any other
soy bean known. Of this yellow-seeded soy bean Professor
[sic, Mr.] Morse writes that the Department was testing the
cooking qualities of about 800 varieties of soy beans when it
discovered that this particular bean cooked in about twenty
minutes, while other soy beans needed to be cooked from
three to six hours.”
1529. Carver, G.W. 1919. Work of the Tuskegee Experiment
Station. Beginning April 14, 1919. Tuskegee, Alabama. 4 p.
Unpublished manuscript. Copy sent to R.R. Moton, 26 May
1919.
• Summary: During the year, much attention has been given
to soil building and maintenance. There is a shortage of labor
and the boll weevil is a menace. The station conducts both
experimental and demonstrative work. One long section
titled “Cowpeas” lists the names of 27 varieties which are
being tested. The next section, titled “Soy beans” states:
“The Soy bean is a comparatively new crop here in the
South, and promises to be one of [the] greatest assets to
Southern Agriculture that has come to it in many years.
“Our Research Laboratory has devoted considerable
time for the last four months, to this bean, and during this
time has already produced about forty different products
from it, including, stock feeds, Human foodstuffs, beautiful
wood stains, dyes, etc., etc. The Oil in which they are
very rich, is largely taking the place of linseed oil, in
the manufacture of Paints. Our Station is testing out the
following varieties:
“Black Eyebrow, Virginia, Chiquita, Hahto, Easy Cook,
Wilson Five, Manchu, Tokio, Haberlandt, Peking, Mammoth
Yellow, and Biloxi.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Hahto. It is interesting that the
first research this variety was done by George Washington
Carver, because it was considered to be one of the besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
Also lists the names of three varieties of peanuts being
tested: Improved Spanish, Virginia Red, and Mammoth.
Address: Director, Dep. of Research & Experiment Station,
Tuskegee, Alabama.
1530. Bean-Bag (The) (St. Louis, Missouri). 1919. Raise soy
beans in Mississippi. 1(12):38. May.
• Summary: “It pays to raise soy beans, corn and hogs in
Mississippi. The soy bean is comparatively a new crop, but
is already proving immensely valuable, not only from a
financial standpoint, but also from a soil-building viewpoint
as it is a legume.
“Yazoo county, formerly a great producer of cotton, has

gone in extensively for soy beans in the past few years, and
has found them immensely profitable.
“W.R. Ritch, the county agent there, is an enthusiastic
advocate of the soy bean, and practically every acre of corn
planted in the county now has soy beans planted with it.
“Mr. Ritch cites one instance of a small farmer in
the county who has made more money with diversified
agriculture, featuring the soy bean, than he ever did during
the all-cotton period.
“The farmer’s name is E.H. Irwin of Phoenix. He has
a 30-acre place. Last year he gathered 170 bushels of soy
beans, worth $600. He gathered $275 worth of soy bean hay.
On the same land he produced approximately $900 worth
corn and sold $475 worth of hogs. He only has one tenant on
the place, and is a typical small farmer.”
1531. Bean-Bag (The) (St. Louis, Missouri). 1919. Hahto soy
bean brought to U.S. by missionary. 1(12):43. May.
• Summary: “An American missionary in Japan, interested
in the introduction of good crops from the Land of the Rising
Sun into the domain of Uncle Sam, sent a sample of Hahto
soybeans, which he had purchased at an agricultural fair,
to the United States Department of Agriculture about three
years ago. This bean has since been grown successfully at the
department’s Arlington (Virginia) experimental farm, and has
been tested in other parts of the country. Although the Hahto
bean, which produces excellent green vegetables similar to
lima or butter beans, is preferably adapted for culture in the
southern states, the variety also produces profitable yields of
green beans during favorable seasons in the corn belt.
“The Hahto soybean is a bush variety which grows
high enough to produce abundant forage, yielding nearly
as large hay crops as the Mammoth Yellow, and is believed
to be superior in seed production to that variety. When the
seeds are from three-fourths to full grown they make, an
excellent green vegetable. A number of residents of the
District of Columbia and several states grew the bean in their
gardens last summer and canned the product, which has been
pronounced by epicureans to be at least the equal if not the
superior of the ordinary butter or lima bean.
“Dried Hahto beans cook up easier than any other
variety of ‘soys’ and have a more pleasant flavor than most
of the other sorts which have been used in this way. A
growing season of approximately 130 days is required to
produce mature beans, while the green beans are ready for
harvest at least two weeks earlier. During the current season
a Michigan canning company is to test out the Hahto bean
for commercial canning purposes. The department will not
be able to comply with requests for seed, as arrangements
have been made for the distribution of all the seed that is
available among boys’ and girls’ garden clubs of the South,
where the variety is best adapted.”
1532. Hodgson, Emory R. 1919. Ten lessons on soy beans
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and cow peas. Virginia Agricultural College, Extension
Bulletin No. 55. 26 p. May. Boys’ and Girls’ Agricultural
Home Economics Club Series. [8 ref]
• Summary: “This bulletin has been prepared for the
members of the Soy Bean and Cowpea Club Project, to
furnish them a systematic course of instruction. It is one of a
series of similar bulletins covering each club project included
in the work of the Virginia Boys’ and Girls’ Agricultural
Home Economics Club.” Page 4 gives an “Outline of
requirements to secure high school credits of Soy Bean or
Cowpea Club Project.” A diagram (p. 5) shows the various
ways in which the plants and seeds of soy beans are utilized.
Address: Agronomist.
1533. USDA Bureau of Chemistry. 1919. Inspection of
imported foods: Label for samples. San Francisco. 1 p. each.
• Summary: These three inspection forms have been
filled out to show that samples of red miso (shipped from
Yokohama), white miso (shipped from Kobe), and bean paste
(made by Suruqaya & Co. in Wakayama), all imported from
Japan, were inspected in San Francisco by the USDA Bureau
of Chemistry. The 3 samples arrived on May 26 and 27 on
the steamers Shimpu Maru and Nippon Maru. On June 4 and
5 they were forwarded to Margaret B. Church, Microanalyst
at the Microbiological Laboratory. Address: San Francisco.
1534. USDA Bureau of Crop Estimates. 1919. Cowpea,
soy bean, and velvet bean production, 1918 and 1917 as
estimated by state field agents. Washington, DC. 1 p. May
25.
• Summary: Lists soy beans produced for grain by states,
giving acres, yield per acre in bushels and total production in
bushels, for 1917 and 1918.
In 1918 the five leading states in total production (in
bushels) were: (1) North Carolina 1,700,000. (2) Virginia
630,000. (3) Alabama 240,000. (4) Mississippi 96,000. (5)
Kentucky 60,000. Note that all are southern states.
Total production in the USA in 1918 was 3,041,000 bu,
up 35% from 2,245,000 bu in 1917.
Other states include Pennsylvania, South Carolina,
Georgia, Ohio, Indiana, Illinois, Missouri, Tennessee, and
other (120,000).
Note: This is the single best document seen to date with
statistics for soybean production, acreage and yield in the
United States.
1535. Morse, W.J. 1919. Re: Work of the Office of Forage
Crops at Arlington Farm. Letter (memorandum) to Prof. C.V.
Piper [Agrostologist in Charge, BPI, USDA, Washington,
DC], June 5. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: Relative to the work of the
Office of Forage Crops at Arlington Farm this season, will
say that our acreage of land will remain the same with the
exception of turning back to the farm about three acres

(Section G, South 2) used by Mr. Coe in his sweet clover
work.”
“At present we are using for experimental work with soy
beans, cowpeas, miscellaneous legumes, sorghums, millets”
about 9 acres in four locations. “For the Office of Seed
Distribution there will be between 20 and 25 acres of soy
beans and cowpeas grown this season. These varieties are the
Hahto, Easy Cook, Mandarin, Wilson-Five, and Peking soy
beans, and Buff Catjang, Early Buff, and Victor cowpeas.
“In taking the matter up with Mr. Oakley and Mr.
Connor, they said that they would take care of the entire
expense of the seeding part of the work. The work this
season with soy beans, cowpeas, and miscellaneous legumes
is confined to a smaller area than in previous years and
should result in a decreased cost for this office. I think that
Mr. Lee with the help of Mr. Lynn will be able to care for the
work this season and we will not need any additional help for
hoeing as in former seasons.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, Bureau of
Plant Industry, USDA, Washington, DC.
1536. Seed Reporter (USDA). 1919. Soy beans: Counties
reported as normally producing either a surplus quantity,
a sufficient quantity, or an insufficient quantity of seed as
compared with planting requirements. 2(12):6. June 7.
• Summary: A map of the United States uses 3 symbols to
indicate the reports of various counties on their production of
soy beans for seed as compared with planting requirements.
A surplus quantity is indicated by a solid black circle, a
sufficient quantity by a half black circle, and an insufficient
quantity by a white circle. An estimated 80% of the counties
report an insufficient quantity, and about 7-10% a surplus.
The greatest surpluses appear to be in eastern North
Carolina, Tennessee, Kentucky, and Indiana, with smaller
surpluses in Mississippi, Alabama, and Georgia.
1537. Haskell, R.J.; Martin, G.H., Jr. 1919. Summary of
plant diseases in the United States in 1918. III. Diseases of
field and vegetable crops (continued). Plant Disease Bulletin,
Supplement (USDA Plant Disease Survey) No. 3. p. 84-118.
June 10. See p. 116.
• Summary: “Soy Bean
“Root knot caused by [the nematode] Heterodera
radicicola (Greef.) Muller was very common in South
Carolina. There was a crop injury of about 25%.
“Bacterial leaf spot was reported from Pennsylvania and
Indiana.
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“Root rot caused by Sclerotium rolfsii Sacc. was very
common in Alabama. The prop injury ranged from 5 to 10%.
The disease was rather severe in old fields.
“Wilt Caused by Fusarium sp. was reported from
Tennessee, South Carolina, and Alabama. In Tennessee
the disease is local and increasing in prevalence, the crop
injury about 5%. In South Carolina it is frequently found. In
Alabama it is common and becoming more severe each year.
The weather conditions during 19l8 appeared to be favorable
for the growth of the organism.
“Drought injury was reported from Washington.”
Note: It is unclear whether “Washington” refers to
Washington state or to Washington, DC. Address: 1. Plant
pathologist, Office of Cereal Investigations, temporarily
transferred to Plant Disease Survey, Bureau of Plant Industry.
1538. Johns, C.O.; Finks, A.J.; Paul, Mabel S. 1919. The
nutritive value of peanut and soy bean flours as supplements
to wheat flour. Science 49(1276):573. June 13.
• Summary: Paper read at Buffalo Meeting of the American
Chemical Society, April 7-11, 1919. (Division of Biological
Chemistry). Only an abstract is published:
“Bread containing 75 per cent. wheat and 25 per cent.
of peanut or soy bean flours, together with a suitable salt
mixture and butter fat, produced normal growth when fed
to albino rats. These diets contained approximately 18 per
cent. of protein. Normal growth was also obtained when

the total protein content of the diet was only 11 per cent.
Controls were made by using wheat bread as the only source
of protein and the growth was one third to two thirds normal,
this diet containing 11 per cent. of protein. The investigation
is still in progress.”
1539. Birckner, Victor. 1919. The zinc content of some food
products. J. of Biological Chemistry 38(2):191-203. June.
See p. 198. [5 ref]
• Summary: Table 3, titled “Zinc content of various food
products” shows that “Soy bean, dry” contain 0.12 mg/kg of
zinc (fresh substance), or 0.33% of the soy beans’ ash. The
soy bean has a very low zinc content compared to the other
foods tested. For example (in mg/kg fresh substance): Wheat
bran 139.2. Egg yolk 44.5 to 56.7. Corn (whole kernel)
25.24. Milk 4.2. Address: Bureau of Chemistry, Dep. of
Agriculture, Washington [DC].
1540. Herman, V.R. 1919. Soybeans and cowpeas for North
Carolina. North Carolina Agricultural Experiment Station,
Bulletin No. 241. 40 p. June. See p. 24-40.
• Summary: Contents of the section on soybeans: Soybean
history and for North Carolina. Feeding value of various
hays compared. Seed production. Pasturing soybeans (in
summer). Soybeans for soil improvement. Methods of
culture. Rate of seeding. Time of planting. Fertilizer for
soybeans. Soybean varieties.
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The last section, titled “Cowpeas and soybeans
compared,” discusses pasture, seed production, and hay
production.
Soybeans “were introduced into America in 1829,
but received very little attention until the variety known
as the Mammoth Yellow was introduced about 1882. The
introduction of this variety was followed by a decided
increase in the production of the crop.
“Prior to 1900, soybeans had not been grown very
extensively in North Carolina. Since that date, their value
and uses have become better known, and its production has
steadily increased. At the present time it is quite an important
crop, particularly in eastern North Carolina, ranking sixth
in commercial importance among the crops of our State” (p.
24).
“Soybeans for seed: Unlike cowpeas, soybeans are
grown extensively for seed production... On the better soils
of the Coastal Plain the yields have ranged between 20 and
40 bushels per acre, while 15 to 25 bushels is considered a
good yield in the piedmont and mountain sections.
“The method of harvesting soybeans depends, to a large
extent, upon the amount grown. Small quantities may be
pulled up by hand or cut with a reap hook and threshed out
with a flail. One man should be able to thresh 5 to 6 bushels
a day by this method when the plants are thoroughly dried.
Where several acres are to be harvested, it will be necessary
to use machinery of some kind. Several special harvesting
machines are now on the market. Most of these machines
thresh the beans in the field, leaving the stalks for pasturage
and soil improvement. These harvesters gather from 60 to
75 per cent of the seed, the remainder being scattered on
the ground or left on the stalks. The seed left, however, are
usually eaten by the hogs or cattle pastured after harvesting.”
“For pasturage in the eastern part of the State, Black
Eyebrow, or Manchu, gives early pasturage, the Virginia or
Haberlandt, medium, and Mammoth Yellow, late pasturage.”
Tables and text give the results of soybean culture
experiments at various experiment stations in North
Carolina. For each variety, the date of seeding, yield of seed
(in bushels/acre) and yield of hay (in pounds/acre) are given.
The varieties tested were: Arlington, Austin, Black Eyebrow,
Chiquita. Early Dwarf Green, Haberlandt, Mammoth,
Manchu, Mammoth Brown, Mammoth Yellow, Medium
Yellow, Peking, Tar-Heel Black, Tokio, Virginia, Wilson,
Wilson Black.
“The soybean will stand a considerable amount of frost
in the spring or fall, while the cowpea is very sensitive to
cold.” Photos show: (1) A split view of a field of cowpeas
and soybeans (front cover). (2) A man holding two soybean
plants in a field of Virginia soybeans (p. 24). (3) Ventilated
stacks for curing soybean or cowpea hay (p. 27). (4) A man
working on machinery used in harvesting small grain (p.
28). (5) The Haberlandt soybean plant (p. 29). (6) A field of
soybeans grown in rows between corn for seed, pasture, or

soil improvement (p. 30). (7) A field of different soybean
varieties, incl. Virginia and Hollybrook (p. 34). Tables show
results of the experiments.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Mammoth Brown.
Address: Asst. Agronomist.
1541. Tisdale, W.H. 1919. Report of the Division of Plant
Pathology and Bacteriology: Bacterial blight of soybean.
North Carolina Agricultural Experiment Station, Annual
Report 41:59. For the year ended June 30, 1918.
• Summary: “A report of this work is in manuscript form
(F.A. Wolf). This little known disease has been reported
from Nebraska, Connecticut, Wisconsin, and North Carolina.
Water-soaked, angular, spots are produced on the leaves and
the cotyledons... The primary cause is a bacterium which was
isolated and described as a new species (B. sojae n. sp.).”
Address: Acting Chief Div. of Plant Pathology.
1542. Truog, Emil; Meacham, M.R. 1919. Soil acidity: II.
Its relation to the acidity of the plant juice. Soil Science
7(6):469-74. June. [8 ref]
• Summary: Table 1 (p. 470), titled “The acidity in terms
of hydrogen-ion concentration of the juice of plants (tops)
grown on unlimed and limed acid soils” shows that for the
soybean, the pH value of the plant juice is 5.81 on unlimed
acid soil and 5.94 (less acidic) on limed acid soil.
“Summary: There are considerable differences in the
acidities of the juices of different species of plants. The
acidity of each species of plant, while it may vary to an
extent easily measurable, is however, usually limited to a
rather narrow range. Undoubtedly for each species of plant
there is a certain acidity which is most favorable for the life
processes of that species. Unquestionably in many cases soil
acidity, by limiting the supply of lime available for plants,
affects the acidity of the juice or protoplasm of these plants.
The importance of a proper regulation of plant acidity in
relation to vital plant processes should be noted.
“In the life processes of plants, acids are formed, some
of which are probably simple by-products. Lime and other
bases are needed to neutralize these acids. Plants high in
protein are usually high in lime and other bases indicating
the formation of acids in protein synthesis. If the supply of
lime and other bases is inadequate, the acidity of the plant
juice rises to a certain extent which is limited because the
accumulation of acids probably decreases the rate of the
processes which produce acids. A condition of self regulation
thus probably exists and death due to over-acidity is
prevented. Slow growth and a weakened condition, however,
result as is the case with plants of high lime requirement
growing on acid soils.
“In plants there are many ‘buffer’ substances which
to a certain extent help to maintain a more uniform acidity
and prevent rapid and excessive alterations, as would result
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especially from diurnal changes in plant processes. Bases are
however usually needed in the formation of these “buffer”
substances. There are many conditions which affect the
acidity of the plant juice.” Address: Dep. of Soils, Agric.
Exp. Station, Univ. of Wisconsin.
1543. Williams, C.B. 1919. Report of the Division of
Agronomy. North Carolina Agricultural Experiment Station,
Annual Report 41:22-35. For the year ended June 30, 1918.
See p. 31-34.
• Summary: In the section on “Work in the improvement of
crops at the experimental farms,” the subsection titled “At
the Central Farm” states (p. 31): “Selections are being made
to increase the yield and oil content of the Mammoth Yellow
variety of soybeans, as well as for increasing the yielding
powers of the Haberlandt and Virginia varieties. Work with
the Mammoth Yellow variety was started in the fall of 1916
when seed from 150 selected plants were saved from a field
near Tarboro. The oil content... of the original selections
ranged from 15.6 to 22% of oil in the seed.”
The section titled “Results of tests with varieties of field
crops” reports (p. 32-34) the results with soybean varieties
which have performed best at different locations throughout
the state. At the Mountain Farm (Swannanoa, Buncombe
County): Haberlandt, Medium Yellow, Austin, Wilson Black,
Virginia, Black Eyebrow. At the Piedmont Farm (Statesville,
Iredell Co.): Mammoth Yellow, Tarheel Black, Haberlandt,
Virginia. At the Central Farm (Raleigh): Mammoth
Yellow, Tokyo, Mammoth Brown, Virginia, Tarheel Black,
Haberlandt. At the Coastal Plain Farm (Rocky Mount,
Edgecombe County): Mammoth Yellow, Wilson Black,
Virginia, Haberlandt, Tarheel Black. At the Pender Farm
(Truck Branch Station, Willard, Pender County): Mammoth
Yellow, Wilson Black, Virginia, Tarheel Black. Address:
Chief, Div. of Agronomy [Raleigh, North Carolina].
1544. Phelps, J.K. 1919. Re: Analysis of Japanese miso
and bean paste conducted for Miss Margaret B. Church,
Microbiological Laboratory. Letter to Miss B. [sic] Church,
July 1. 1 p. Typed, with signature on letterhead.
• Summary: The products are designated White Miso, Red
Miso, and Japanese Bean Paste [probably azuki bean paste].
Each was analyzed for percentage of moisture, total ash,
protein, fat, sucrose (Clerget), reducing sugars as invert
before inversion, reducing sugars as invert after inversion,
crude fiber. The Japanese Bean Paste “evidently contains
agar-agar as the microchemical examination showed the
presence of diatoms.” J.F.B. adds in a handwritten note:
“This total ash is doubtless too low, probably heated too far.”
Address: Chemist in Charge, Food Control Lab., Bureau of
Chemistry, USA, Washington, DC.
1545. Oka, Takeo. 1919. Nippon in New York. New York
Times. July 6. p. 34.

• Summary: An estimated 5,000 to 7,000 Japanese now live
in New York City, including about 300 Japanese women.
“Dr. Jokichi Takamine of the Takamine Industrial Company
has broken into the company of ‘Who’s Who.’”
“The metropolis boasts no less than a dozen Japanese
restaurants. Your casual visit will introduce you to fresh
sliced fish taken raw [sashimi], seasoned bamboo shoots, and
lotus root and pickled radish served on the same table with
‘sukiyaki,’ palatable at least to the Japanese. ‘Sukiyaki,’ a
compound word still unauthorized in any standard English
dictionary, is the Japanese ‘quick lunch,’ eaten while being
cooked on a small charcoal table stove.
“Beef, onions, cabbage, beancurd [tofu], and other
vegetable additions, not forgetting Japanese soy [sauce],
sugar, and a little sake, are ready to be prepared in a shallow
pan à la japonaise on the fire. The rest devolves upon you
and your company, ladies not honorably excluded! A great
time saving it is for the proprietor, this having his guests
prepare their own meals!”
Note: This is the earliest document seen (Aug. 2010)
stating correctly that the basic ingredients in sukiyaki include
tofu and soy sauce.
1546. Morse, W.J. 1919. Re: Trip to Indiana. Letter to
Prof. C.O. Cromer, Indiana Experiment Station, Lafayette,
Indiana, July 17. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Cromer: In arranging my field trip
regarding soy beans and cowpeas, I have decided to take
the northern and western trip during the month of August.
According to my schedule I will be in Indiana about the 10th
or 12th of August. I am writing you to see if you will be in
Lafayette at that date as I would very much like to go over
with you the soy bean work being conducted at your station
and what is being done throughout Indiana.”
Note 1. Morse now has moved up in title from
“Scientific Assistant” to “Ass’t. Agrostologist.”
Note 2. Cromer responds, in a letter of July 29: “If you
can write me in advance I think I can arrange to be at the
Station at any time...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Agrostologist, Bureau of
Plant Industry, Washington, DC.
1547. Morse, W.J. 1919. Re: Analyses and results of soy
bean variety tests suited for Indiana. Letter to Prof. C.O.
Cromer, Indiana Experiment Station, Lafayette, Indiana, July
24. 1 p. Typed, without signature (carbon copy).
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• Summary: “Dear Mr. Cromer: I am enclosing herewith
copy of analyses of varieties of soybeans grown at Lafayette
in 1917. You will recall that we conducted rather extensive
variety tests of soy beans for the purpose of finding varieties
adapted to Indiana conditions, and having analyses made for
the protein and oil content to learn of the high yield in oil
sorts.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Agrostologist, Bureau of
Plant Industry, Washington, DC.
1548. Piper, C.V. 1919. Re: Send soy beans to Lieut. Frank
Micka, Cecho-Slovak Consulate. Letter to W.J. Morse,
[USDA], July 30. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Will you kindly pack up and
have shipped within the next four or five days one-pound
packages of soy beans to be addressed to Lieut. Frank Micka,
Cecho-Slovak Consulate, Tribune Building, New York, N.Y.
“These seeds are for experimental purposes in Bohemia
[the area around Prague in today’s Czech Republic], and
judging from Haberlandt’s results in Vienna, the only ones
which they can hope to mature will be the early and medium
varieties. I would suggest that you send them at least a dozen
of these varieties, perhaps as many as twenty. They will have
to go through the Federal Horticultural Board. Yours very
truly,...”
Location: National
Archives, College Park,
Maryland. Record group 54–
Bureau of Plant Industry, Soils
and Agricultural Engineering.
Subgroup–Div. of Forage Crops
and Diseases. Series–General
Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center
by Matthew Roth of Rutgers
Univ., March 2012. Address:
Agrostologist in Charge
[Bureau of Plant Industry,
USDA, Washington, DC].

that there is some food from each column in your daily diet”
lists soybeans in the following columns: (1) Foods rich in
protein: Complete protein. (2) Foods rich in mineral matter.
(3) Foods rich fat. (4) Foods rich in sugar. (5) Substances
which furnish bulk. Address: In charge of Home Economics
Extension Div., Univ. of Wisconsin.
1550. Fairchild, David. 1919. A hunter of plants. National
Geographic Magazine 36(1):57-77. July.
• Summary: The story of the life and work of Frank N.
Meyer, USDA agricultural explorer, including descriptions
of his four expeditions. He drowned on 2 June 1918 in the
muddy waters of the Yangtze River. “His first expedition
in the years 1905-1908 was into North China, Manchuria,
and northern Korea; his second, in 1909-1911, through
the Caucasus, Russian Turkestan, Chinese Turkestan, and
Siberia; his third, in 1912-15, through northwestern China
into the Kansu Province to the borders of Tibet, and his last
expedition in search of plants began in 1916...”
Photos show: (1) A “courtyard filled with jars in which a
mixture of soy-beans, wheat, and salt is fermenting to make
soy sauce. The mixture is protected from the sun and rain
by cleverly woven hoods of split bamboo. Mr. Meyer made
a careful study of this great soy-bean sauce industry and
introduced a large number of varieties of the bean” (p. 66).
(2) Frank N. Meyer with a branch of Taiyuan jujube in his
hand (Shansi, Aug. 1914). He first saw orchards of this new
fruit in China in 1906 (p. 76). Address: Agricultural Explorer,
in Charge of Office of Foreign Seed and Plant Introduction,
USDA.
1551. Kaupp, B.F. 1919. The value of soybean meal as a feed

1549. Conley, Emma. 1919.
A simple guide for planning
meals. J. of Home Economics
11(7):310. July.
• Summary: A table titled “See
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for chicks. Poultry Item (The) 21(9):6-7. July.
• Summary: A summary of results of feeding experiments
conducted during 1916 at the Coastal Branch Experimental
Plant which is the North Carolina Agric. Exp. Station. Rolled
oats gave slightly better results than soybean meal, and the
birds preferred the taste of rolled oats. The soybean meal,
however, cost only $2.00 per 100 lb vs. $3.00 for rolled
oats. Address: Poultry Investigator and Pathologist, North
Carolina Exp. Station, West Raleigh, North Carolina.
1552. Williams, C.B. 1919. Soy-bean products and their
uses. Pure Products (New York) 15(7):339-45. July.
• Summary: Contents: Introduction. A wider usefulness for
soy-beans. First commercial crushing from domestic beans.
Soy-bean oil. Uses for the oil. Soy-bean meal. Composition
and exchange value of the meal. Prices paid for beans by
the oil mills. Soy-bean oil industry in England, Manchuria
and Japan. Importation of oil. Soy-bean meal as a feed. Soy
beans and products for human food.
The soy-bean was introduced into North Carolina about
35 years ago (i.e. in about 1884). “During the spring of
1915 farmers, particularly in the Eastern part of the State,
were casting about to find a crop or crops that might be
substituted, satisfactorily, for cotton, as the price of this
latter crop during the previous fall, in many cases, below the
cost of production. Many farmers increased their acreage of
soy beans, and as a result of this increase at least a million
bushels or more of beans were produced last year.”
“The first commercial manufacture of soy-bean oil and
meal from domestic soy beans in the United States was
started on December 13, 1915, by the Elizabeth City Oil
and Fertilizer Company of Elizabeth City, N.C. From the

start this mill operated day and night solely
on soy beans until it had crushed its supply of
about 20,000 bushels. This mill was able to
crush about 20 tons during each twenty-four
hours. The change from the manufacture of
cotton-seed oil to soy-bean oil was made by
them without any expense as to extra machinery
and with but little expense for adjustment... It
is understood that before the mill had ground
a single bean they had contracted their entire
output of oil to one of the leading manufacturers
of the country at fairly reasonable prices. It, too,
had no difficulty in selling its entire output of
soy-bean meal, most of it going to a fertilizer
manufacturer.”
“Other oil mills in North Carolina that
crushed more or less soy beans during the
past season were those located at New Bern,
Hertford, Winterville, Washington, Wilson,
Farmville, Lattimore, and at a few other places.”
“At the present time the oil is used in this
country chiefly in the manufacture of soaps,
varnishes, paints, enamels, linoleums, and waterproofing materials. It has entered, also, to some extent in
the manufacture of edible salad oil and butter substitutes.”
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
1553. Takahashi, A. 1919. Re: Reply to request for a sample
of miso. Letter to Miss Margaret B. Church at Bureau of
Chemistry, Washington, DC, Aug. 12. 1 p. Typed, with
signature on letterhead. [Eng]
• Summary: In her letter of May 27, Miss Church asked him
to please send a sample of miso. She received his sample of
shoyu. “There are two or three kinds of Miso manufactured
in Japan, but we usually import only one kind–shiro miso.
Shiro means ‘white’ in English. I am sending sample bottle
under separate cover, and this is the best quality of shiro
miso manufactured in Japan; this is a fresh sample, only
having been made four or five months, as it is a commodity
that is easily manufactured.”
He is also trying to find her a sample of aka miso or Red
Miso, “which requires a considerable time to manufacture.”
Note: The writer is the younger brother of Teizo
Takahashi, who is a lecturer at the “Imperial University of
Tokyo.” Address: Pacific Trading Co., 331-343 Battery St.,
San Francisco, California. Phone: Sutter 270.
1554. Cumberland Alleganian (Maryland). 1919. Chinese
woman’s view of Japan: “A spoiled child among grown-up
nations.” Aug. 23. p. 4.
• Summary: “Oakland, California, Aug. 23.–The first
Chinese feminist leader and pioneer woman physician of the
Celestial race, in discussing the Shantung affair and other
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Japanese inroads into China, uses language that appeals to
women. ‘Japan is like a spoiled boy,’ says Dr. Yamei Kin,
Vassar graduate and special emissary of the United States
department of agriculture. Dr. Kin has recently come from
China en route to Washington [DC], where she will render a
special report on the growth of the Soya bean.
“’The whole world has been patting Japan on the back
so long.’ she continues, ‘that Japan has become arrogant and
spoiled, like a child that has had everything its own way and
an undue share of petting and praise from grownups.
“’The time has now come when Japan, like other
children, suddenly is made aware of its place in the world
in relation to others. The new restraining influences are
impressing her as irksome and tiring. She is restless under
the sudden knowledge that other nations are watching her
and expecting her to live up to the laws of the group, instead
of being, like all young children, selfish and aloof from
others.
“’Japan is feeling for the first time what it means to rest
under the burden of world disapproval. She is learning what
are the effects when a nation does things not admired by
civilization.
“’Japan must be taught, just as Germany was taught, that
imperialistic dreams are a thing to be put aside forever. She
has yet to learn that military power, the power to fight, must
be used only to sustain truth and justice.
“’A social revolution in Japan is far from an
impossibility. There are strong signs of revolution there
today. If it comes, it will save the outside world the trouble
of disciplining the Japanese government as it had to
discipline the German. It will mean that Japan has grown up
of her own impulse.’
“Dr. Yamei Kin declares that China today is showing
far greater capacity than Japan for broadening and growing
along educational lines. At present, she says, China is
actually in the lead in following the paths laid out by the
western nations.”
A photo shows Dr. Yamei Kin typing at a typewriter.
1555. Bowers, William G. 1919. Some studies on the
nutritive value of the soy bean in the human diet. North
Dakota Agricultural Experiment Station, Special Bulletin,
Food Department 5(13):278-328. Aug. Reprint of his 1919
PhD thesis, Ohio State Univ. 28 cm. [65 ref]
• Summary: Contents: Part I: Introductory. Extent of
production. Human food preparation made from the soy
bean. Varieties and chemical composition. Character of the
carbohydrates of the soy bean and its bearing on nutrition.
Character of the fats of the soy bean and its bearing on
nutrition. Character of the protein and its bearing on
nutrition. Vitamines of the soy bean. Minerals of the soy
bean. The soy bean compared to some other legumes
used as human food as to fuel value and organic nutrients.
Digestibility of soy bean products.

Part II: Experimental part. The character of the materials
used in the experiments. Digestibility of soy cake meal baked
into bread. Digestibility of soy cake meal mush. A study of
the nutritive value of the nitrogen free contents of the soy
bean. Malt digestion. One per cent HCl [hydrochloric acid]
extract (incl. pentosans, galactans, true cellulose). Milling
of the soy bean: Composition of parts (incl. “the bran”),
digestibility of the bran, the nitrogen-free extract, crude fiber,
physical effects of a diet solely of a mush made from the
bran, the calcium oxide and phosphorus pentoxide content
of the soy bran and soy meal. Toxic and disagreeable or
unpalatable substances of the soy bean: Some investigations
as to the possible poisons, location and elimination of the
disagreeable and unpalatable substances (20 experiments,
incl. soy and navy bean bran, benzine extracted soy and
navy bean meal, alcohol extracted soy and navy meal, a
steam distillation for the purpose of separating objectionable
flavor). Discussion of results. Summary.
Introductory: Only within the last 35 years “has the soy
bean been considered with much favor as a food for stock.
Only within the last ten or fifteen years has it met with any
favor at all as a food for man” (p. 279). “Soy milk and soy
milk products are being made in the United States now”
(p. 280). “Roasted beans. Soy beans may be roasted in an
oven or ordinary corn popper. They are heated until the
beans are burst like popcorn. The beans thus roasted may be
softened by immersing in a syrup while they are hot. This
is said to make a wholesome candy. The roasted beans may
be powdered and used as a salad dressing or employed as a
substitute for coffee” (p. 281). “The fresh green beans, those
that have been dried without being allowed to ripen thoroly
[sic, thoroughly], or those that have ripened on the vine after
the vine has been pulled show slight amounts of starch” (p.
282).
“Experimental part (p. 287): “In our experimental work
we propose to inquire into the digestibility of soy cake meal.
We shall then determine the digestibility of the different
carbohydrates as found in a representative variety of the soy
bean. After passing some of the beans thru a milling process
we shall study the composition and digestibility of the meal
and bran and determine their relative amounts of calcium and
phosphorus, and locate any possible poisons or objectionable
substances that my be present in either of these. This will
make it possible, then, to determine whether or not it would
be profitable to carry on the milling process and eliminate
certain products, or whether by the use of certain extractives
we can get rid of the objectionable constituents.”
Recalling the fact that “navy bean bran is so indigestible
and is responsible for fermentation and discomforting gas in
the digestive system, we were led to the effort to separate the
bran and the meal of the soy bean and make determinations
of each separately... we found the bran to constitute 8% of
the whole bean.” The germ was 1½% and the remainder
was cotyledon. “The bran consisted of very large flakes.
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We had to grind it thru a burr mill three times before it
would pass thru a twenty mesh sieve” (p. 301-02). The bran
can be easily separated from the soy bean by milling. It is
composed of about 37% crude fiber and 43% nitrogen free
extract. “Digestibility experiments on the bran showed that
the nitrogen free extract, including the hemicelluloses and
waxes, is about 84% digestible, which is much less than that
of the whole bean. (p. 323).
“In order to see what would be the physical effects
of a day’s diet on the bran alone, we made three meals
of 30 grams each for one day. Next day we were a little
uncomfortable on account of a slight amount of gas in the
bowels. We were a little weak and very hungry but not sick.
The next day the stool was voluminous but not so very soft.
The diet had neither a laxative nor a constipating effect that
could be noticed” (p. 304).
“In most of the Japanese foods made from the soy
bean the disagreeable flavor is avoided by the nature of the
preparation made. These, of the most part, involve some
sort of fermentation which changes the flavor entirely. The
Domestic Science Department of the Ohio State University
[under the leadership of Dr. J.F. Lyman, with help on milling
from Dr. Park of the Farm Crops Dept.], has carried on
considerable experimentation making different preparations,
combinations and extractions, as well as making use of
different methods of cooking soy bean preparations, to avoid
the disagreeable flavor.”
The calcium oxide content of the bran was found to
be 0.8% and the phosphorus pentoxide content 0.27%.
No salicylic acid was found in the bran, and no hydrogen
cyanide or cyanates in the samples tested. There was no trace
of tannin in the bran and only a slight trace of alkaloids.
“As far as flavor is concerned there is no point gained in
removing the bran from either the soy bean or the navy bean.
The beany flavor and some of the disagreeable taste can be
easily removed from the soy bean by steam distillation, but
the disagreeable flavor in the oil cannot be removed in this
way.”
Nineteen tables (all but one without captions) show
compositional percentages of soy beans, and a summary
of results. An illustration (line drawing; p. 297) shows the
apparatus for extracting meal with 95% alcohol. Three bar
charts (p. 316-18) gives a summary of experimental results.
Note 1. Although this document was reprinted as a
Special Bulletin by the Food Department of the North
Dakota Agricultural Experiment Station, it has nothing to
do with North Dakota per se, and makes no mention of
soybeans being used or grown in North Dakota.
Note 2. This is the earliest English-language document
seen (June 2013) that mentions soy bran, which it calls “soy
bran.” It is also the earliest document seen concerning the
etymology of soy bran.
1556. Johnson, O.R.; Green, R.M. 1919. Cost of producing

some Missouri farm crops. Missouri Agricultural Experiment
Station, Bulletin No. 165. 26 p. Aug. See p. 20-22.
• Summary: “A preliminary report on these studies has been
made in Bulletin 125 of this Experiment Station. Additional
and more detailed information on the cost of horse labor is
presented in Bulletin 152... This publication is intended to
give a rather condensed statement of crop production costs
as determined up to this time.” Tables show: (1) The labor
requirements of an acre of soybeans (man hours and horse
hours), 1910-1917. (2) The cost of producing soybeans for
seed, 1919-1917. A graph (bar) summarizes the findings by
crop, and within each crop by year. Address: 1. A.M.; 2. B.S.
in Agr. Both: Farm Management Dept., Columbia, Missouri.
1557. Russell, H.L.; Morrison, F.B. 1919. Service to
Wisconsin. Annual report of the Director of the Experiment
Station for 1916-17 and 1917-18. Wisconsin Agricultural
Experiment Station, Bulletin No. 302. 71 p. Aug. See p. 35.
• Summary: In the section titled “Studies in natural cross
pollination” (p. 35) we read: “Soybeans. It has been assumed
that about 1 or 2 per cent of natural cross pollination occurs
in soybeans. Experiments by L.J. Cole indicate that it is
probably much less frequent than that. Pure line strains with
distinctive characters were planted alternately in the same
row, and over 6,500 pods examined, only three showed
evidence of a cross.”
Note: This is the earliest English-language document
seen (Sept. 2004) that uses the terms “pure line” or “pure line
strains” in connection with soybeans. Address: Madison.
1558. Stemple, F.W. 1919. Soybean experiments. West
Virginia Agricultural Experiment Station, Bulletin No. 172.
19 p. Aug.
• Summary: Contents: Summary. Introduction. Varieties.
Soybeans vs. cowpeas for hay. Soybeans and other plants
grown in combination for hay. Seeding. Time to cut soybean
hay. Immediate effect of lime on soybean yield.
“Experiments in the production of this important crop
were started at the West Virginia Experiment Station in
1912... The work on soybeans from 1912 to 1916 was done
under the direction of I.S. Cook and W.B. Kemp... Soybeans
are rapidly becoming a very important crop in West Virginia
agriculture. In fact the statement that the soybean is ‘the West
Virginia legume’ is quite true. The clover acreage in this state
is declining very rapidly because of the inability on the part
of our farmers to grow clover. Soybeans are not affected by
many conditions unfavorable to clover and consequently
they are being grown instead. From reports made by county
agricultural agents the following very conservative estimate
of soybean acreage in this state is given, from which some
idea of the growth in popularity of the crop can be gained.
“1916–3,500 to 4,000 acres.
“1917–6,000 to 10,000 acres.
“1918–12,000 to 18,000 acres.
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“1919–15,000 to 22,000 acres.”
There are several methods used for inoculation of
soybeans: The pure culture method and the soil method. “The
pure culture method is rapidly growing in popularity and this
method can be highly recommended. The Government, to a
limited amount, will furnish free inoculation. Write the U.S.
Department of Agriculture, Bureau of Plant Industry, Soil
Bacteriology Investigations, Washington, DC, for particulars.
All good seedsmen sell this material in any quantity desired.”
Photos show: (1) A field soybeans ready to cut for
hay, with the pods well filled (front cover). (2) Soybean
varieties on the West Virginia Experiment Station Farm.
(3) Soybean root nodules. Many tables include descriptive
data on soybean varieties, and soybean hay. Address: M.S.,
Agronomist, Agronomy Dep., Morgantown.
1559. Hays, Frank A. 1919. Swine production in Delaware.
Delaware Agricultural Experiment Station, Bulletin No. 124.
43 p. Sept. 1.
• Summary: Experiment VI, titled “Soy bean forage for
fattening growing pigs (p. 38-39), contains a table of results
which gives such information as pork produced with one
acre of soybeans with grain, value of pork produced on one
acre soybean forage, and returns from one acre of soybean
forage.
The main “Deductions” (conclusions) from all these
experiments are: “1. Proteins from plant sources seem to
have a high degree of efficiency in comparison with the
animal protein, tankage; but more evidence is necessary on
this point. 2. Pigs seem to be able to select their own rations
efficiently when plant proteins are used. 3. Pigs gained most
rapidly on cocoanut oil meal, next to this was soy bean meal
[extracted, contained at least 48% protein], oil meal [from
linseed] stood third and tankage fourth. Gluten feed used as
a supplement decreased the rate of gain. 4. Soy bean meal
proved to be the most economical supplement.” Address:
Animal Husbandman, Newark, Delaware.
1560. McKee, Roland. 1919. Re: Display of forage crops at
International Livestock Show. Letter to W.J. Morse, [USDA],
Sept. 23. 1 p. Typed, without signature (carbon copy).
• Summary: This letter was written from General Delivery,
Yahoo, Mississippi. “Dear Mr. Morse: Re: This office [of
Exhibits] is going to make a display of forage crops at
International Livestock Show. similar to the one being made
at the Dairy Show. I believe you are informed regarding this
matter and have prepared some material for the same.
“Among other things, we wish to display at the
International Livestock Show, bales of hay of as many
different kinds as we can get together. Included in our list are
cowpeas, soybeans, Sudan grass, Japanese clover and velvet
beans are not baled for the commercial market, or even for
local use, but are fed loose on the farm or in the community
where they are raised. I am therefore not certain as to where

we can get bales of this material put up most conveniently
or even get it done at all. If you can arrange at some of the
points at which you may visit, or with an experiment station
or some individual to have bales of 50-pound or 10-pound
size made of these crops, I wish you would do so and advise
me.
“With such crops as timothy, clover, alfalfa, etc., we
will buy small bales of 10-pound size in the open market.
These will either be displayed entire or by cutting in
halves. I presume with miscellaneous crops it is going to be
impossible to get a uniform size bale made, so that you will
understand that a bale of 50 pounds or more, somewhat in
the shape of the usual commercial bale, is what is wanted.
“Any expense in connection with this will be paid
through the Office of Exhibits here. Of course all I wish for
you to do now is to make arrangements at some place where
we can secure the material and have the bales made, and
instructions regarding the time and place of shipment will be
sent to the parties later.
“Very truly yours...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist, Office of
Exhibits [USDA, Washington, DC].
1561. Morse, W.J. 1919. Re: Report on inspection tour
to Mississippi. Letter to Prof. C.V. Piper [Agrostologist
in Charge, BPI, USDA], Washington, DC, Sept. 26. 2 p.
Handwritten, with signature on letterhead.
• Summary: Morse is writing from Gulfport, a coastal city
west of Biloxi, Mississippi. “Dear Prof. Piper: Have just
returned from a visit to Mr. [G.A.] Swan’s place near Lyman
[Mississippi]. I saw a very considerable acreage of soya,
mostly Biloxi, some Barchet and some Otootan (Laredo–our
black). The varieties all appeared very promising and no
doubt Mr. Swan will have considerable of the Biloxi. He has
ordered one of the Carolina Harvesters.
“Spent Thurs. with Mr. Abbott, Mobile, Alabama. I
like Mr. Abbott’s plantation very much. He also will have
considerable Biloxi seed and also some Bush Velvet [a
variety of velvet bean].
“The soys at all places visited thus far look very good.
Am very much pleased with the Victor cowpea. At Raleigh
[North Carolina] and Monetta [South Carolina] it appeared
very promising in comparison with other sorts. At Athens,
Georgia, the Victor led in hay yield, 2.07 tons to the acre, and
the next day the Brabham, with 1.87 tons. The seed yields
have not yet been calculated or rather weighed at the time of
my visit. Am sure we have a good thing in this new variety.
“I do not remember whether I told Mr. Lee to order 30
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cylinder teeth or spikes for the harvesters at Arlington or
not. Will you please have Lydenberg look the matter up and
if they have not been ordered, to order them from Hardy
& Newsome [Newsom], La Grange, North Carolina–Little
Giant Bean Harvester. Very truly yours,...”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Laredo.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1562. Morse, W.J. 1919. Re: Hay made from legumes.
Letter to Mr. Roland McKee [Assistant Agrostologist,
Office of Exhibits, USDA], Washington, DC, Sept. 28. 2 p.
Handwritten, with signature on hotel letterhead.
• Summary: Morse is writing from Beaumont, Texas. “Dear
Mr. McKee: Yours of the 23rd inst. received at Baton Rouge,
Louisiana. At once took up the matter of the different legume
hays with Prof. A.A. Kerr. We will be able to obtain bales of
soy bean, cowpea, velvet bean, and kudzu hays. Prof. Kerr
said the matter would be handled by Prof. Kidder and he says
that he did not think there would be any trouble getting what
we wanted. Very fortunately they received a new hay press
while I was there.
“Really do not know of any other station or planter that
I am yet to visit where we could obtain the four kinds or a
hay press is at hand. Prof. Kerr will write you in a day or two
and you can take the matter directly up with him. Very truly
yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Crosby House, Hageman-Kidd
Hotel Co., Beaumont, Texas.
1563. Bulletin Mensuel des Renseignements Agricoles et
des Maladies des Plantes (Rome). 1919. Digestibilité de
la protéine fournie par les tourteaux de soya et d’arachide
moulus; recherches aux États-Unis [Digestibility of
protein supplied by soy-bean and peanut press-cake flours
(Abstract)]. 10(7-9):837. No. 810. July/Sept. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Holmes, Arthur D. 1918.
“Digestibility of protein supplied by soy-bean and peanut
press-cake flours.” USDA Bulletin No. 717. 28 p. Sept. 25.
Note: This is the earliest French-language document

seen (Sept. 2003) with the term tourteaux de soya in the title,
used to refer to soybean cakes.
1564. Skinner, John H.; Vestal, C.M. 1919. Cattle feeding.
XV. Winter steer feeding. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 240. 23 p. Sept.
• Summary: Two parts of this 3-part study discuss soybean
plants used in silage. Part II, titled “Corn silage versus cornsoybean silage in rations for fattening two-year-old steers”
states that cattle fed corn-soybean silage gained 0.23 lb daily
per head more.
Part III, titled “The value of cottonseed meal when fed
with corn silage and with corn-soybean-silage in rations
for fattening two-year-old steers” states: “The addition of
cottonseed meal to a ration of shelled corn, clover hay, and
corn-soybean silage did not especially affect either the total
feed consumption or the rate of gain.” Address: Lafayette,
Indiana.
1565. Piper, C.V. 1919. Re: Photographs to be taken of soy
beans at Arlington Farm. Letter to W.J. Morse, [USDA], Oct.
4. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I have instructed Mr. Ricker
with Lee’s assistance to arrange to have various photographs
taken at Arlington about October 6th or 7th, as there may be
danger of frost destroying the plants before you get back.
These photographs will include Kudzu, Bush Velvet Bean,
Victor cowpeas, and both general and close-up views of all
the soy beans which you have in large plots. When you get
back, look over these photographs, as it may be desirable to
get some additional ones.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1566. Phelps, J.K. 1919. Re: Analysis of Japanese
White Miso conducted for Miss Margaret B. Church,
Microbiological Laboratory. Letter to Miss M.B. Church,
Oct. 8. 1 p. Typed, with signature on letterhead.
• Summary: This white miso product contained: Moisture
19.18%. Total ash 6.70%. Protein 10.20%. Fat 2.72%.
Sucrose–none. Reducing sugars as invert before inversion
21.75%. Reducing sugars as invert after inversion 22.03%.
Total acids (as acetic) 1.44%. Starch (diastase method)
3.59%. Alcohol–none.
“Microchemical of whole sample showed the presence
of a little starch although whole rice kernels were found.”
Margaret Church adds in a handwritten note: “Shiro
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(white) miso–finest grade, rec’d [received] from A.
Takahashi summer of 1919.” Address: Chemist in Charge,
Food Control Lab., Bureau of Chemistry, USA, Washington,
DC.
1567. Weekly News Letter (USDA). 1919. Handy helps in
harvesting soy beans increase crop’s food and forage value.
7(10):6. Oct. 8.
• Summary: “With the widely increased popularity of
the soy bean the harvest of the crop has gained markedly
in importance in practically every section of the country.
According to specialists of the United States Department
of Agriculture the fact that practical and satisfactory
bean harvesters are now on the market at comparatively
reasonable prices and are efficient for harvesting the crop
either when grown under level or ridged-row methods of
cultivation, greatly increases the value of this crop not only
as a forage for live stock but also for human food purposes.”
Methods of harvesting are described. Address:
Washington, DC.
1568. Seed Reporter (USDA). 1919. Estimated total seed
requirements and the estimated percentage and quantity
that are obtained from each of the three general sources of
supply: Soy beans. 3(4):11. Oct. 11.
• Summary: A table concerning soy beans gives statistics
for the following states: Vermont, New Jersey, Pennsylvania,
Maryland, Virginia, West Virginia, North Carolina, South
Carolina, Tennessee, Mississippi, Ohio, Indiana, Illinois,
Kentucky, Wisconsin, Missouri, Arkansas.
For each state and for the USA total the following
statistics are given: (1) Total quantity of seed planted
(USA: 36,720,000 lb. Top states: Indiana 7,500,000 lb.
North Carolina 5,640,000. Kentucky 4,440,000. Mississippi
3,960,000. Virginia 3,300,000. Tennessee 3,120,000 lb). (2)
Seed planted that was produced on farm where used (USA:
26%. Top state percentages: North Carolina 43%. Wisconsin
37%. Mississippi 33%).
(3) Seed planted that was obtained from other farmers
(USA: 10%. Top state percentages: North Carolina 16%.
Tennessee 14%. Mississippi 13%). (4) Seed planted that
was obtained from dealers (USA: 23,507,000 lb = 64%. Top
amounts: Indiana 5,250,000 lb = 70%. Kentucky 3,197,000
lb = 72%. North Carolina 2,313,000 = 41%. Mississippi
2,138,000 = 54%. Virginia 2,112,000 lb = 64%).
1569. Madison Survey (Madison, Tennessee). 1919. Soy bean
lima. 1(35):4. Oct. 22.
• Summary: “Professor [sic, Mr.] W.J. Morse, forage crop
expert of the United States Department of Agriculture, spent
the day with the School family not long ago, and soy bean
limas, one of the new variety of beans which he introduced
into the country, were served for dinner that day. Professor
Morse sent us the seed last spring, about one-half bushel

of it. This was the largest amount of seed furnished to any
one outside Government experiment stations, consequently
the School will have the largest stock of seed this fall to
be found anywhere in this country aside from that grown
directly by the Government.
“The soy bean lima as it grows is hard to shell, but
Government tests demonstrate that if the green beans are
immersed in boiling water for three to five minutes they shell
easily. We have tried it, and it is true. This bean is about the
size of the Sieva lima, or the Southern butter bean, and it is
the mildest and best flavored of all soy beans.” Note: This is
the earliest English-language document seen (Jan. 2009) that
uses the word “Sieva” in connection with lima beans, or that
uses the term “Sieva lima” to refer to a type of butter beans.
1570. Ladd, Culver. 1919. Soya bean investigation. North
Dakota Agricultural Experiment Station, Food Department,
Paint Bulletin 1(7):130-38. Oct.
• Summary: “At the request of the Paint Manufacturers
Association the chemical department carried on an
investigation with soya beans grown by the Paint
Manufacturers Association. The beans represented some 30
or 40 varieties and covered those grown from 1912 to 1916
inclusive. The beans were grown in several states under
various climatic conditions but principally in New Jersey.
“The object of the investigation was to determine what
varieties were best suited to the various growing conditions
and to obtain, at the same time, an oil suitable for use in
the paint industry. The need for such an investigation was
the demand for a suitable substitute for linseed oil which is
becoming scarce with its rapidly increasing use.”
The results tabulated for samples including the crops of
1912, 1913, and 1914 were published in September 1916 in
Bulletin No. 118. The following table gives results for the
1915 crop.” Table I shows the variety name of 73 soybean
varieties, and for each is given the percentage of moisture
and fat, specific gravity at 15.5ºC, Refractive Index at 25ºC,
Iodine Number, and Saponification Number. Average values
for the 73 varieties are: Moisture 7.77%, fat 18.36%, specific
gravity 0.9250, Refractive Index 1.4728, Iodine Number
128.7, and Saponification Number 193.1. The varieties are:
Black Beauty or Ebony, Ito San, Juelph [Guelph] (Medium
Early), Haberlandt, Peking, Wilson, Hollybrook (early),
Medium Yellow, Tahas, Brown, Morse, Manchurian, Mercko
/ Mercks, Ogema, O’Kute [Okute], Habers [?], Lowrie,
Austin, Chestnut, Columbia, Meyer, Tokio, Swan, Cloud,
Virginia, Flat King, Sherwood, Early Brown, Edward, Black
Eye Brow [Black Eyebrow], Manchu, Green, Quebec No.
92, Quebec No. 537, Brownies [Brownie], Sooty, Arlington,
White Eye Brow [White Eyebrow], Barchet.
Table II, which has the same structure, gives the same
information for 65 soybean varieties grown in 1916. No new
varieties were grown, but Mercko was written “Mercks.” At
the top of the table it is noted that “This summer, 1918, there
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were grown at this institution [in Fargo, North Dakota] soya
beans, the seed for which came from the 1916 crop and the
investigation will be continued another year at least.”
Note: This document contains the third earliest date seen
(Jan. 2004) for the cultivation of soybeans in North Dakota
(summer 1918). The source of these soybeans was probably
the Paint Manufacturers Association of New Jersey.
Table III, whose structure is partly different from that
of the first two tables, shows the values for each variety
from year to year and in different locations of growth. It
also includes: A description of the bean color, size, shape,
and color inside. The years grown range from 1913 to 1916.
The locations include New Jersey (the most common),
South Dakota (Ito San in 1914), West Virginia (Mammouth
[Mammoth]), Rhode Island (Wilson in 1913), Kansas
(Hollybrook, early), Tennessee (Tokio in 1913), Maryland
(Virginia in 1913), Indiana (Sherwood and Early Brown in
1913), Alabama (Edward in 1913), Bureau of Plant Industry
(Black Eye Brow in 1917, plus Manchu and Green), McD.
[Macdonald College], Quebec, Canada (Quebec No. 92 and
No. 537 in 1913), and Kentucky (Brownies).
1571. Monthly Crop Reporter (USDA). 1919. Production of
soy beans (for grain) in the United States, by states, 1918 and
1917. 5(10):103. Oct.
• Summary: A table shows total USA statistics for
1918/1917 as follows: Acreage 180,000/155,000. Yield
(average) 15.8/14.5 bu/acre. Production 3,041,000/2,245,000
bushels.
In 1918, soybean acreage for 13 states state (in
descending order of acreage) was:
North Carolina 85,000 (47.2% of total U.S. acreage).
Virginia 38,000
Alabama 22,000
Mississippi 8,000
Illinois 5,000
Missouri 5,000
Kentucky 5,000,
Pennsylvania 2,000
Ohio 2,000
Indiana 2,000
Tennessee 2,000
South Carolina 1,000, Georgia 1,000.
In 1918, soybean production for 13 states state (in
descending order of bushels grain produced) was:
North Carolina 1,700,000 (55.9% of total U.S.
production)
Virginia 630,000,
Alabama 240,000
Mississippi 96,000
Kentucky 60,000
Illinois 50,000,
Missouri 40,000
Pennsylvania 34,000

Indiana 30,000
Ohio 14,000
South Carolina 14,000
Georgia 14,000.
The soybean yield for each of these states is also given
for each of the two years.
Note: This is the earliest document seen (Oct. 2016)
in the USDA’s Monthly Crop Reporter that gives soybean
statistics in the USA. Address: Washington, DC.
1572. Pearce, W.T. 1919. A study of the fatty acids obtained
from varnish oils and varnishes. North Dakota Agricultural
Experiment Station, Food Department, Paint Bulletin
1(7):113-15. Oct.
• Summary: “Iodine number (Hub’s): On the oil and acid
mixtures, we found the iodine numbers to be qualitatively
useful for cases where soy bean or cottonseed was added
to linseed or Menhaden. It was worthless for quantitative
estimation.”
A hexabromide test was conducted on five oils; no
precipitate of hexabromide was observed from raw soy bean
oil, linseed oil, China wood oil, or cottonseed oil. Address:
Fargo, North Dakota.
1573. Hackleman, J.C. 1919. Re: Request for information
on soybeans. Letter to W.J. Morse, Bureau of Plant Industry,
Washington, DC, Nov. 25. 1 p. Typed, with signature on
letterhead.
• Summary: “My dear Mr. Morse: As you will notice I
have changed my location somewhat [from the Missouri
Agric. Exp. Station] but have not changed my sources of
soybean information so I am coming back to you with some
questions.
“I am preparing a talk on soybeans to be given at one
of our county institutes, December 10th and I am trying
to assemble as much data as I can concerning the yield
of soybeans in the neighboring states and also get as full
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information as possible concerning the effect upon the yield
of corn when soybeans are grown as a companion crop.
“With this as a tip will you kindly give me some
information which will assist in presenting this matter in the
best way possible as I am anxious to summarize the data that
is assembled up to date.
“Your assistance in this matter will be greatly
appreciated and if I can help you at any time with similar
information from this institution I shall certainly consider it a
favor to be called upon.”
Note: Morse responded on Nov. 29 by sending
Hackleman four publications on soy beans. He adds that
Hackleman might obtain additional information from Prof.
H.D. Hughes, Ames, Iowa. When Morse visited the Iowa
station this past summer he found that they were doing much
research to determine the effect of soy beans on the yield of
corn.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1574. Weekly News Letter (USDA). 1919. Thrashing and
storing to save soy-bean seed. 7(17):4. Nov. 26.
• Summary: “Soy-bean seed is now of considerable value,
and it is essential that all farmers who have raised it thrash
and store it so as to prevent deterioration and loss.
“The ordinary grain separator can be adjusted to thrash
any beans successfully, but this machine, if equipped to
thrash small grains, must be readjusted when soy beans are to
be thrashed, as otherwise a large percentage of cracked seed
will result. The chief cause of split beans is the high speed
of the cylinder, which should be reduced at least one-half,
although the speed of the fans and other parts of the separator
may be maintained at normal.” Address: Washington, DC.
1575. Coerper, Florence M. 1919. Bacterial blight of
soybean. J. of Agricultural Research 18(4):179-94. Plus
plates A and 12-18 on unnumbered pages at end. Nov. [5 ref]
• Summary: Gives a full account of the appearance of this
bacterial disease, which attacks the leaves of soybeans; the
causal organism is named Bacterium glycineum n. sp.–a
new species. The disease forms small angular spots, which
in the early stages are translucent, but darken as the disease
develops and finally drop out. The spots are found also on
the petioles and pods, and stems. G. glycineum is a rod form,
motile, with 1 or more flagella, and forms cream-coloured
colonies on agar plates; non-liquefier; best growth at 24ºC.;
is sensitive to desiccation and appears to lose its pathogenic

character when grown in artificial culture. It is able to attack
plants, and to enter the parenchyma without wounds in the
epidermis of the plant.
A bacterial leaf-spot of soybean was first mentioned by
Erwin F. Smith in 1911, but he did not record a thorough
study of it. This blight was observed at the University of
Wisconsin during several seasons prior to 1915 by Dr. L.R.
Jones and Dr. A.G. Johnson, of the department of plant
pathology.
A color photo (plate A) shows bacterial blight on
soybean leaves. Black-and-white photos show (plates 1218) Bacterium glycineum on soybean plant petioles, pods,
blighted leaves, potato agar slant cultures, potato agar plates,
Note: This is the earliest document seen (June 1999) that
mentions Bacterium glycineum. Address: Instructor in Plant
Pathology, Univ. of Wisconsin.
1576. Cromwell, Richard O. 1919. Fusarium blight of the
soy bean and the relation of various factors to infection.
Nebraska Agricultural Experiment Station, Research
Bulletin No. 14. 43 p. Nov. Based on his PhD thesis, Univ. of
Nebraska. [32 ref]
• Summary: The blight of soy beans is due to Fusarium
tracheiphilum. The first report of this soy bean disease
appeared in a publication by the author in 1917. “The
disease is characterized by a chlorosis and shedding of the
leaves or leaflets, followed by the death of the plants, and
is herein called ‘blight.’ Soy bean blight has been observed
in several localities within North Carolina on soils infested
with cowpea wilt...” The physical structure of soils under
natural conditions is not the limiting factor in the infection
of the disease, but acidity under certain conditions has some
influence. The nematode (Heterodera radicicola) also has
some influence.
The section titled “Economic importance of the soy
bean” (p. 6-7) states: “Its culture in England was begun
in 1790. The plant was introduced into the United States
from Japan in 1860. Since that time its cultivation as a
soil-improving and a forage crop has been confined for the
most part to the Southern States. North Carolina is probably
foremost among these States in the production of soy beans.
The yield in 1909 was only 13,313 bushels (29, p. 632), and
in 1915 was estimated as approximately 1,000,000 bushels.
Within the last three or four years, and especially since the
war began, this crop has become increasingly important
because of the large variety of products manufactured from
the oil and meal and because of its introduction in the United
States as a human food.
“The following is a list of the most important products
obtained from soy beans or in which soy beans enter:
Soy bean milk, vegetable cheese, meal or flour, macaroni
preparation, soups, pork and beans, meat substitutes, toilet
powder, fertilizer, and cattle feed from the meal, and high
explosives, soaps, linoleum, rubber substitutes, margarine,
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Japanese sauce, paints, varnishes, water-proof cloth, salad
oil, lubricants, and lard substitutes from the oil.”
The section titled “Other soy bean diseases” (p. 7)
mentions nine, including Heterodera, and “Chlorosis and
crinkling (cause?).”
The section titled “History, occurrence and importance
of the disease” (p. 8) states that in 1900 Orton conducted
tests for disease caused by Fusarium on soy beans at Edisto
Island and at Monetta, South Carolina (see Orton 1902, p.
16-19). Eight varieties of soy beans [planted on 29 May 1901
in Monetta] were tried on ten plats. “The varieties tested
were Tokio, Buckshot, Yosho, Ito San, Manhattan, Guelph,
and Amherst [Footnote: The names in use for these varieties
in 1890 were respectively as follows: Best Green, Early
Black, Yoshoka [sic, Yoshioka], Rokugatsu, Gosha, Black
Round, Green Medium, and Bakaziro]. Orton reported that
at Edisto Island the soy bean made a heavy growth, 3 or 4
feet high, and was free from the wilt disease. It may be said
that a very considerable proportion of the several varieties
of cowpeas grown in adjacent plots succumbed to wilt. The
results of these tests accord with the observations of others
who have had opportunity to observe these crops when they
were grown on soil known to be infested with cowpeas wilt.”
The section titled “Field experiments to determine the
susceptibility of varieties” (p. 38-40) states that the following
soybean varieties were planted in May 1916 in Red Springs,
North Carolina: Black Eyebrow, Brown, Haberlandt,
Mammoth Yellow (which suffers greatly from Fusarium
blight), Medium Yellow, Pekin, Tar Heel Black. and Virginia.
Black Eyebrow seems to show some evidence of resistance.
A larger number of varieties were tested in this field in
1917, including the following not tested in 1916: Arlington,
Auburn, Austin, Barchet, Chiquita, Early Dwarf Green,
Guelph, Jet, Manchu, Peking (spelled differently this time),
Tokio, and Wilson Black. Again, Black Eyebrow showed
resistance. “The Brown variety, altho as badly infected by
the nematode and Fusarium as any of the other varieties,
deserves special mention because of its tolerance to these
parasites.” Address: Extension Plant Pathologist, Iowa State
College. Formerly Asst. Plant Pathologist, North Carolina
Agric. Exp. Station.
1577. Lindsey, J.B.; Haskins, H.D.; Smith, P.H.; Beals, C.L.
1919. Compilation of analyses. Massachusetts Agricultural
Experiment Station, Special Bulletin. Nov. 101 p.
• Summary: In the section titled “Composition and digestible
ingredients...” by J.B. Lindsey, P.H. Smith, and C.L.
Beals (p. 4-29) are three long tables: Table I (p. 6-23) is
“Composition and digestible ingredients in cattle feeds.” In
the subsection on “Green fodders,” soy beans (early white
[Early White], medium green [Medium Green], medium
black [Medium Black], late) are mentioned under legumes
(p. 9), mixed and miscellaneous (p. 11, corn and soy beans),
silage (p. 13, corn and soy beans, millet and soy beans). In

the subsection on “Hays and coarse dry fodders,” soy beans
are mentioned under straw (p. 16), legumes (p. 17, “soy
bean hay”), and concentrated feeds (p. 18, “soy beans, soy
beans–meal, soy beans–medium green, and soy beans–oil
cake meal).” A typical analysis of the latter (ground cake/
meal) is: Water 8%, protein 41.6%, fat 8.6%, nitrogen-free
extract 31.6%, fiber 4.8%, and ash 5.4%. Also analyzes
foxtail millets (C. italica) and broom-corn millets (Panicum
miliaceum), barnyard millet (Panicum crus-galli), and pearl
millet (Pennisetum spicatum) (p. 6-7), alfalfa, cow peas,
“horse or broad bean (Faba vulgaris), corn gluten feed
(before and after 1910), peanuts, peanut bran and germ,
peanut oil cake meal, sesame oil cake meal, wheat gluten
flour and meal.
Table II (p. 24-28) is “Fertilizer ingredients in cattle
feeds and dairy products.” Soy beans are mentioned on pages
24-27 under green fodders, silage, hay, and concentrated
feeds. Also analyzes yellow and white lupine, red and white
adzinki [azuki] beans, linseed meal (new and old process),
peanut feed, peanut husks, peanut meal, and Proteina.
Soy beans are not mentioned in Table III, “Average
composition of dairy products” (p. 32-58).
In the section titled “Coefficients of digestibility of
American cattle feeds. Experiments made in the United
States,” by J.B. Lindsey and C.L. Beals (p. 30+) is Table
IV (p. 32-58), with the same title. Soy beans are mentioned
under legumes (p. 33), silage (p. 36-37, incl. Mammoth
Yellow silage), hay (p. 46), concentrated feeds (p. 48, 56).
For a bibliography of publications “consulted in compiling
the foregoing tables of digestibility, see p. 59.
In the section titled “Compilation of analyses of fruits
and garden crops,” by H.D. Haskins (p. 87+) Table VI, with
the same title, is on pages 89-95. Under Leguminosae (p. 94)
we read: Whole soy bean seeds contain 10% moisture, 4.80%
nitrogen, 2.86% ash, 1.26% potassium oxide (44.1% of total
ash), 0.03% sodium oxide (1.1% of t.a.), 0.17% calcium
oxide (5.9% of t.a.), 0.25% magnesium oxide (8.7% of t.a.),
1.04% phosphoric acid (36.4% of t.a.), 0.08% sulfuric acid
(2.8% of t.a.), and 0.01% chlorine (0.4% of t.a.). Note: Two
minerals, potassium oxide and phosphoric acid, comprise
more than 80% of the total minerals / ash in whole soy bean
seeds.
Whole soy bean plants contain 4.3% moisture,–%
nitrogen, 12.64% ash, 1.53% potassium oxide, 0.28%
sodium oxide, 2.31% calcium oxide, 0.50% magnesium
oxide, 0.61% phosphoric acid, 0.26% sulfuric acid, and–%
chlorine. Address: Amherst, Massachusetts.
1578. Reinking, Otto A. 1919. Diseases of economic plants
in southern China. Philippine Agriculturist 8(4):109-35. Nov.
See p. 129.
• Summary: The section titled “Soy Bean. Wang Tan.
“Glycine max (Linn.) Merr. (G. hispida Maxim.)” (p. 129)
discusses: (1) Downy mildew (Peronospora trifoliorum de
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Bary).
(2) Rust (Uromyces sojae Syd.) [later named
Phakopsora pachyrhizi]. “The rust of soy beans commonly
causes serious losses. In severe cases of attack, defoliation
takes place. Brown rust sori are scattered thickly on the
under surface of leaves. The upper surface is slightly
yellowed in spots above the sori on the lower surface. The
disease can be controlled by crop rotation.” Address: Dep. of
Plant Pathology, USDA.
1579. Hays, F.A. 1919. Efficiency of protein concentrates
from different sources for growing fattening pigs. Delaware
Agricultural Experiment Station, Bulletin No. 125. p. 18-19.
Dec. 1.
• Summary: This work is also titled “Annual Report of the
Director. For the Fiscal Year Ending June 3, 1919.” The
combination of corn and soy bean meal gave the lowest
total feed cost per 100 lbs. gain ($12.96). The price of soybean meal was $83.00 (probably per ton), which was less
expensive than tankage ($100.00) but more expensive than
gluten feed ($48.00), oil meal ($60.00), or O.P. cocoanut oil
meal ($60.00).
It is not possible to tell from the article whether or not
the soybeans were fed as ground beans or defatted meal.
Address: Newark.
1580. Hartford Courant (Connecticut). 1919. The soy bean
again. Dec. 4. p. 16.
• Summary: “Two or three years ago the department of
agriculture [USDA] used tons of paper in an effort to bring
the soy bean into favor and spread its propaganda across the
country indifferent alike to the customs of the inhabitants and
to the climate. The attempt was not successful but now we
find the department using one of its publications as a vehicle
for telling more of the possibilities of the legume.”
Contains a somewhat sarcastic summary of: American
Food Journal. 1919. “Eastern soy sauce mystery penetrated.”
14(12):41. Dec. The Courant’s article concludes: “The
imagination is stimulated by this glorious discovery of the
fermentation experts of the bureau of chemistry.”
1581. American Food Journal. 1919. Eastern soy sauce
mystery penetrated. 14(12):41. Dec.
• Summary: “There are mysteries of the far and ancient East
that, now and then, may be penetrated by the occidental
mind. Some of them have been–and one of them is soy
sauce. That substance, they say, has gone into all the meat
sauces–all the good ones at least [such as Worcestershire
sauce]–that the Western world has consumed through all the
years. But is has been made only in the Far East–in Japan
and China.
“Now, it has now been made in the United States–by the
government of the United States, through its fermentation
experts at the Bureau of Chemistry of the Department of

Agriculture.
“The work has been going on only for about a year,
and it is said to take five years to make some qualities of
sauce... The work was begun with the aid of a professor from
the University of Tokio, and has been carried forward by
workers in the Bureau of Chemistry who worked with him.”
The process is described. Boiled soy beans and roasted
wheat are inoculated with a small quantity of yellow-green
aspergillus mold. The brine fermentation takes from 6 weeks
to 5 years, depending on the quality of sauce desired.
“The Japanese use this sauce in cooking meats, soups,
rice and other dishes. Its principal use in occidental countries
has been for mixing with the other ingredients of meat
sauces. Its manufacture in the United States will afford an
additional means of utilizing the soy bean, which recently
has taken its place as one of the important leguminous crops
of this country.”
Note: This is the 2nd earliest English-language
document seen (April 2012) with the term “soy sauce”
(regardless of hyphenation) in the title.
1582. Bell, G.A.; Williams, J.O. 1919. Feeding horses.
Farmers’ Bulletin (USDA) No. 1030. 24 p. See p. 6-8, 13, 18,
24.
• Summary: A long table (p. 6-9) titled “Classification,
composition, and net energy values per 100 pounds of
feeding stuffs for ruminants” gives values for soy beans
in five categories: Hay and fodder from legumes, green
legumes, silage, leguminous seeds, and oil extraction (soybean meal, fat extracted). Also gives values for peanut cake,
gluten feed, and gluten meal.
The section titled “Principal feeds for horses” includes
subsections on “Soy beans, cowpeas, velvet beans, horse
beans, field peas” (p. 13; these hard seeds should always
be ground and should comprise less than one-third of the
concentrate ration–lest they cause digestive troubles),
“peanuts” (and peanut meal), linseed meal, shorts (wheat
middlings), cottonseed meal, gluten meal, gluten feed (p. 15,
both by-products of corn starch manufacture), tankage and
blood meal.
In the section titled “Roughages” is a subsection on
“Soy beans, cowpeas, velvet beans, and field peas.”
A table (p. 24) titled “Daily ration for 1,000-pound horse
at severe work” includes soy beans (ground) in one of the
five rations. Address: Animal Husbandry Div.
1583. Bulletin Mensuel des Renseignements Agricoles et
des Maladies des Plantes (Rome). 1919. Le soya: culture
et emplois [The soybean: Cultivation and utilization
(Abstract)]. 10(10-12):1173-74. No. 1132. Oct/Dec. [1 ref.
Fre]
• Summary: A French-language summary of the following
English-language article: Morse, W.J. 1918. “The soy bean:
Its culture and uses.” USDA Farmers’ Bulletin No. 973. 32 p.
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July.
1584. Monthly Crop Reporter (USDA). 1919. Monthly prices
of beans, soy. 5(12):132. Dec.
• Summary: A table gives the estimated U.S. average price
per bushel paid to producers from 15 Nov. 1913 to 15
Dec. 1919. It is an update of the table that appeared in this
periodical in Dec. 1917. The range of prices for 1918 were
$3.20 (Nov. 15) to $3.82 (Feb. 15). For 1919 they were $3.00
(Jan. 15) to $3.44 (Dec. 15).
1585. Thom, Charles. 1919. [The Aspergilli]. Paper
presented before the American Bacteriological Society, Dec.
1919. 9 p. Handwritten. Unpublished manuscript.
• Summary: The paper begins: “The specific name
Aspergillus oryzae is generally recognized in Japan as
belonging to such molds of the genus Aspergillus as are
used for their enzymatic activity in the preparation of
sake, shoyu or soy sauce, etc.” “The rice overgrown with
mold and therefore fermented thru the agency of the mold
activity is called a koji or more specifically sake-koji.” “The
Takamine patents have incorporated in them this specific
name, A. oryzae. Because of such current usage we wish to
state emphatically before this group of scientific workers
that A. oryzae Ahlburg having narrow and easily delineated
boundaries can not be used to identify the entire group of
yellow-green Aspergilli.
“Our studies have proved to us that the species name,
Aspergillus oryzae as used in Japan applies (1) to such
yellow-green Aspergilli as come with the description A.
oryzae Ahlburg, (2) to such green, shorter-stalked forms as
we are sure justly come under the name of A. flavus Link in
the sense of Brefeld, (3) to innumerable yellow-green forms
morphologically between these two descriptions, (4) to
brown Aspergilli as A. tamari Kita having spores similar to
A. niger, and spore-bearing structures similar to the yellowgreen forms and even (5) to a certain brown Aspergillus (A.
oryzae var. fulvus) which does not at present seem to us as
belonging to the group at all.” Address: USDA.
1586. Park, J.B. 1919-1920. The soybean. Ohio State
University, Agricultural Extension Service, Bulletin 15(11):14.
• Summary: Contents: Uses, soil and climatic requirements,
inoculation, time of seeding, manner and depth of seeding,
need for moist seedbed, planting with corn for silage and
hogging, effect of soybeans on corn yields when the two
are planted together, harvesting for hay and seed, threshing
methods, and varieties (for seed, hay, silage and hogging).
Photos show: A field of soybeans on the Ohio State
University Farm. Soybean plant, showing an abundance of
seed pods. Address: Dep. of Farm Crops, Ohio.
1587. Hedgson, E.R. 1919. Ten lessons on soy beans and

cow peas. Virginia Agricultural College, Extension Bulletin
No. 55. 26 p. *
• Summary: Utilization of the crop, and profits from it;
harvesting; value and yield of the seed; feeding value; use
as human food and for oil and meal; and soybeans as hay,
pasture, a soiling crop and ensilage are reviewed in the
lessons. Address: Blacksburg, Virginia.
1588. Britton, W.E. 1919. The bean leaf beetle, Cerotoma
trifurcata Forst. Connecticut Agricultural Experiment
Station, Bulletin No. 211. p. 327-29. Eighteenth Report of
the State Entomologist of Connecticut for the year 1918. [4
ref]
• Summary: Discusses Cerotoma trifurcata, host plants, life
history, and habits. This beetle “has also been recorded as
feeding upon the leaves of cowpeas, soy beans and English
horse beans” (p. 328). Address: New Haven, Connecticut.
1589. Good, E.S. 1919. Animal husbandry I. Kentucky
Agricultural Experiment Station, Annual Report 31:30-33.
For the year 1918.
• Summary: “We continued our experiment this year in the
hogging down of soy beans... The most money was made per
acre by the system of hogging down the corn check-rowed
and the soy beans planted in the rows one way.” A second
experiment was designed to determine the value of garbage
in pork production. Soy bean meal and soy beans were
mixed with different lots of garbage. Note: It is not clear
whether this “soy bean meal” was defatted or not. Address:
Head, Animal Husbandry [Lexington, Kentucky].
1590. Gray, Dan T. 1919. Swine experiments. North
Carolina Agricultural Experiment Station, Annual Report
42:43-47. For the year ended June 30, 1919.
• Summary: The section titled “Curing meat on the farm
(Pender Test Farm and Central Experiment Farm)” (p. 45-46)
states: “Packers usually make the claim that meat made from
hogs which have been fed upon soybean and peanut pastures
shrink very much more during the process than meat cured
from hogs fattened upon corn alone. In fact, this is one of
their main arguments for discriminating against soft-bodied
hogs. Our results for the past several years do not bear out
the packers’ charge. In our work meat cured from hogs which
never had peanut or soybean pasture shrank 19.4 per cent;
cured meat from hogs which were grazed upon soybeans
shrank 20.6 per cent; meat made from hogs fattened upon
peanut pastures shrank during the curing process 16.9 per
cent.” Address: Chief in Animal Industry [Durham, North
Carolina].
1591. Hedrick, U.P. ed. 1919. Sturtevant’s notes on edible
plants. Albany, New York: J.B. Lyon Co., state printers. vii
+ 696 p. Index. 30 cm. Series: New York, (State) Dept. of
Agriculture, 27th Annual Report, 1918/19, vol. 2, part II. [9
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soy ref]
• Summary: The 2,897 plants are arranged alphabetically
by genus and species. Common names and synonyms are
listed alphabetically. Contains many footnotes and a huge
bibliography.
The entry for the soy bean reads (p. 291-92): “Glycine
soja Sieb. & Zucc. Leguminosae. Coffee bean. Soja bean.
Soy bean.
“Tropical Asia. This bean is much cultivated in tropical
Asia for its seeds, which are used as food in India, China
and Japan. It is an ingredient of the sauce known as soy.
Of late, it has been cultivated as an oil plant. In 1854 (5),
two varieties, one white- and the other red-seeded, were
obtained from Japan and distributed through the agency of
the Patent Office. At the late Vienna Exposition, samples of
the seed were shown among the agricultural productions of
China, Japan, Mongolia, Transcaucasia and India. Professor
Haberlandt (6) says this plant has been cultivated from early
ages and that it grows wild in the Malay Archipelago, Java
and the East Indies. In Japan, it is called miso (7). Of late,
its seeds have appeared among the novelties in our seed
catalogs. According to Bretschneider (8), a Chinese writing
of 163-85 B.C. records that Shen nung, 2800 B.C., sowed the
five cereals, and another writing of A.D. 127-200 explains
that these five cereals were rice, wheat, Panicum italicum
Linn., P. miliaceum Linn., and the soja bean. The use of
this bean as a vegetable is also recorded in authors of the
fifth, fourteenth and sixteenth centuries. The first European
mention of the soja bean is by Kaempfer, who was in Japan
in 1690. In his account of his travels, he gives considerable
space to this plant. It also seems to be mentioned by Ray
(10), 1704. This bean is much cultivated in China and
Cochin China. There are a large number of varieties. Seeds
were brought from Japan to America by the Perry Expedition
on its return and were distributed from the United States
Patent Office (1) in 1854. In France, seeds were distributed
in 1855 (2). In 1869, Martens (3) described 13 varieties.”
(5) U.S. Patent Office Report XV. 1854. Preface. (Soja
hispida)
(6) Rutgers Scientific School Report. 55. 1879.
(7) Don, G. History of Dichl. Pls. 2:357. 1832.
(8) Bretschneider, E. Botanicon Sinicum 75, 78, 52, 59.
1882.
(9) Kaempfer, E. Amoen. 1712.
(10) Ray Hist. Pl. 438. 1704.
(11) Loureiro Fl. Cochin. 441. 1790. (1) U.S. Pat. Off.
Rpt. XV. 1854. (Soja hispida). (2) Paillieux Soja 5. 1881. (3)
Martens Gartenbohne 103, 104, 105. 1869.
Also discusses: Amaranthus paniculatus (prince’s
feather, red amaranth). Apios tuberosa (groundnut). Arachis
hypogaea (earth nut, earth almond, goober, grass nut, ground
nut, peanut, pindar). Cannabis sativa (fimble, gallow grass,
hemp). Chenopodium quinoa (petty rice, quinoa). Coix
lachryma-jobi (Job’s tears). Cyperus esculentus (chufa,

earth almond, zulu nuts). Gracilaria lichenoides (agaragar). Laminaria digitata (red-ware, sea-girdles, sea-wand,
sea-ware, tangle). Laminaria esculenta (badderlock).
Linum usitatissimum (flax). Lupinus albus (field lupine,
wolf-bean). Lupinus hirsitus (blue lupine). Lupinus luteus
(yellow lupine). Medicago sativa (alfalfa, lucerne). Porphyra
laciniata (laver, slokam, sloke). Porphyra vulgaris (laver).
Prunus amygdalus (almond). Psophocarpus tetragonolobus
(goa bean, pois carrés). Sesamum indicum (sesame). Vigna
catjang (cowpea, Jerusalem pea, marble pea). Voandzeia
subterranea (groundnut). Edward Lewis Sturtevant lived
1842-1898. A large oval portrait photo (frontispiece) shows
E.L. Sturtevant. Address: Horticulturist, New York State
Agric. Exp. Station.
1592. Lipman, Jacob G.; Blair, Augustine W. 1919. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
39:179-92. For the year ending June 30, 1918. See p. 189-93.
[3 ref]
• Summary: The section titled “The influence of lime upon
the yield of dry matter and nitrogen from different varieties
of soybeans” (p. 189-93) examines the influence of lime
on the number of nodules and the percentage of nitrogen
when soybeans are harvested for hay, found in New Jersey
that the average yield of dry matter from 12 plants from the
limed plots was 84.4 gm and from the unlimed plots was
46.5 gm. The percentage of nitrogen in the dry matter was
0.25% higher for the limed than for the unlimed plots. On the
limed plots an average of 85 nodules per plant was found,
compared with only 37 nodules on the unlimed plots. Of
six varieties grown to maturity on both series of plots, all
gave higher yields of soybeans and straw on the limed plots,
the average increase being 5.5 bushels of beans and 800
lb of straw. Plants harvested for forage showed an average
nitrogen content in the tops of 3.08% on limed plots and
2.67% on unlimed plots, and in the roots 1.47% and 1.24%
respectively. Address: 1. Ph.D., Director of the Station and
Prof. of Agriculture at the State Agricultural College, Soil
Chemist and Bacteriologist; 2. A.M., Assoc. Soil Chemist
[New Brunswick, New Jersey].
1593. Moore, Ransom A.; Halligan, Charles P. 1919. Plant
production. New York, Cincinnati, Chicago, Boston, Atlanta:
American Book Co. 428 p. Illust. Index. 19 cm.
• Summary: This book is divided into two main parts: Part I,
“Agronomy” (p. 11-200) and Part II, “Horticulture” (p. 201411).
Soybeans are mentioned on pages, 120, 132-140, 203,
257, 258, and 416.
Chapter 10, “Leguminous crops,” begins (p. 120):
“Leguminous plants increase the fertility of the soil by
adding nitrogen to it. If the roots of a legume are removed
from the ground and closely examined, small swellings, or

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 625
nodules, may be seen on them. In these nodules are bacteria
that have the power of taking nitrogen from the air and of
supplying it to the nodule-bearing plants. When the roots and
nodules finally decay, the nitrogen that has been taken from
the air is available for other crops that follow a leguminous
crop. The most common legumes are the clovers, alfalfa,
peas, field beans, soy beans, cowpeas, and vetches.
The section on “Soy beans” begins: The soy bean is a
native of southeastern Asia where it grows wild and forms
an essential part of the food for the inhabitants. It was
introduced early into Japan and is used there and in China
principally as human food. Soy beans were introduced into
the Southern States by the United States Department of
Agriculture. Until recently no extended effort has been made
to grow soy beans in the North. They are classified as early,
medium, and late, and each division has many varieties,
based on color.” This chapter has the following contents:
Habits of growth. Uses. Soy beans as a protein food. Soy
beans for hay. Planting. Cultivation. Harvesting. Threshing
and storing. Soil inoculation. Exercises [e.g., “What are the
principal characteristics of legumes?”]. Home projects [e.g.,
“3. Sow hairy vetch in the fall with and without rye as a
nurse crop, and note the development for hay the following
summer”].
Photos show: (73) A man standing in a field of soybeans
with a large barn in the background. (74) Early soy beans.
(75) A soy bean harvester. (76) Nodules on the roots of soy
beans.
Tables show: (1) Growing period and yield per acre of
soy beans from tests made at the Wisconsin station; For each
variety is given the growing period in days, yield per acre in
bushels, and weight per measured bushel. The varieties are
Ito San, Early Brown, Medium Early Black, Medium Early
Green, Medium Early Yellow, Michigan Green, Wisconsin
Black, Early Black.
(2) Nutritional composition of dry soy beans. (3)
Average digestible nutrients (crude protein, carbohydrates,
fat) in soy beans and other concentrates–including cottonseed
meal (choice), linseed meal (old process [not solvent
extracted]), wheat bran, oats, barley, dent corn. (4) Average
digestible nutrients in soy bean hay and other roughage–
including alfalfa hay, red clover hay, oat hay, timothy hay,
corn fodder with ears.
Part II. A table (p. 203) titled “Longevity of seeds (from
Vilmorin’s tables)” shows that the soy bean has an average
longevity of 2 years and an extreme longevity of 6 years. The
greatest longevity for any of the 23 seeds shown is 10 years.
In the chapter on “Fruit growing,” the section on “Cover
crops” in orchards states (p. 257): “When the trees are
producing a weak growth, some legume as winter vetch,
crimson clover, mammoth clover, peas, or soy beans should
be sown.”
A table (p. 258) titled “Quantities of cover crop seed to
sow per acre” specifies 90 lb for soy beans.

A table (p. 416) titled “Legal weight per measured
bushel in most states for the common field seeds, and rate
of seeding per acre” states: “Soy beans, broadcast” 60 lb
per bushel, 90 lb. per acre. “Soy beans, in drills” 60 lb per
bushel, 20 to 60 lb. per acre.
Note: Ransom Asa Moore was born in 1861. Address: 1.
Prof. of Agronomy, the Univ. of Wisconsin, Madison.
1594. Rouest, Léon. 1919. Contribution à l’Étude sur le soja
[Contribution to the study of the soybean]. Genie Rural (Le)
11(99-100):23-26. (New Series Nos. 39-40). Continued: See
Rouest 1920. [Fre]
• Summary: Gives a brief overview of the history of the
soybean in Europe and France, starting at the top left of
page 24: It was introduced into Europe, where it has been
cultivated at the Museum of Natural History since 1779.
In 1855 M. de Montigny sent, from China, several
soybean varieties to the National Society for Acclimatization
(France), which used them for trials in various localities in
France.
At the Vienna World Exposition of 1873 there were
soybeans from Japan, China, and Mongolia.
In 1874 soybean cultivation was undertaken at Etampes.
In 1875, and during the following years, agronomic
trials with its culture were conducted in Austria.
In 1888 it was introduced into the United States and
adopted as a forage crop in the southern states. From 1880
to 1896 it was discussed in many agricultural bulletins in the
USA. The soybean was also studied in Russia.
In 1905 Mr. Li Yu-ying foresaw the use of soya in
France as a commercial food. He established a laboratory
and a factory named La Caséo-sojaine was established at
Colombes (Seine).
Also discusses: Dr. Bloch, the Soyanna [sic, Soyama]
Werke near Bockenheim, Messrs. Paillieux, Sagot, Raoul,
and Jumelle, and the various soyfoods from China and
Japan that they describe (Miso, shoyu {Shoyua}, tofu
{Tofou}, dried frozen tofu {Kouri Tofou}, yuba {Uba}), and
the potential threat of soya to the French cheese industry.
“Finally in 1910-11 numerous soy products were presented
at the expositions in Brussels [Belgium], Turin [France], and
Dresden [Germany].”
Describes work on the Ferme Expérimentale de
Néoculture du Sud-Est, at Villardonnel, Aude. Mr. Semichon,
Director of the wine station at Aude, sent this experimental
farm some soybean seeds which he received from the
USDA accompanied by a bulletin written by William
Morse (probably “The soy bean: Its culture and uses,”
1918). Rouest translates the Bulletin into French (p. 25-26).
The most important varieties mentioned are: Mammoth,
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow,
Wilson, Peking, Tokio, Manchu, Black Eyebrow, Barchet.
Note: This is the earliest document seen (Nov. 2014) by
Léon Rouest about soybeans. In earlier years he had been a
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journalist in the French colonies of North Africa (Tunisia,
Algeria, etc.).
Rouest was born on 11 Nov. 1872 in Paris; he died on 27
Feb. 1938 in Chartres, France. Illustrations (line drawings,
both non-original) show: (1) Soja hispida plant, with closeup of a cluster of pods. (2) Soja Hato [Hahto] soybean plant.
Address: Director, Ferme Expérimentale de Néoculture du
Sud-Est, at Villardonnel (Aude), France.

“In addition to the grain, they get all of the 85,360,000
tons of hay grown on 54,618,500 acres. (More than ten per
cent of the half billion acres under cultivation in the United
States). They also roam over millions of acres eating all the
grass. It is therefore plain that more than four-fifths [80%]
of the produce of American agriculture, even in 1918 [a war
year], went to feed beasts.” Address: Prof. of Geography,
Columbia Univ., New York.

1595. Sherman, Franklin. 1919. Report of the Division
of Entomology. North Carolina Agricultural Experiment
Station, Annual Report 42:54-58. For the year ended June 30,
1919.
• Summary: One section titled “Green clover worm on
soybeans” [Plathypena scabra] (p. 57) states: “There was a
very severe outbreak in July and August, involving thousands
of acres. The injury was greatest in the eastern half of the
State. A search of publications revealed nothing that could
meet the situation... Our studies on life-history confirmed
much that had been published by others, and yielded much
original data of our own... Dusting with dry arsenate of lead,
mixed with dust lime in proportions of 1 to 8, gave the key
to the situation. Liquid spraying can also be done.” Address:
Chief in Entomology [Durham, North Carolina].

1597. USDA Bureau of Plant Industry, Inventory. 1919.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1916. Nos. 41685 to 42383. No. 46. 97 p.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ.
“42058-42065. From Keijo, Chosen (Korea). Presented
by Miss Katherine Wambold. Received February 28, 1916.
Descriptive notes by Miss Wambold.
“42059. ‘Kong. Cooked, pressed, hung all winter to
rafters, then soaked in a brown liquid called chang, used as
a salty sauce on food. It is parched then eaten. A few partly
cooked grains are often scattered in the rice, as we use raisins
in a rice pudding.” Address: Washington, DC.

1596. Smith, Joseph Russell. 1919. The world’s food
resources. New York, NY: Henry Holt and Company. 634 p.
See pages 326-27, 360-65. [1 ref]
• Summary: Contains a brief overview of the soybean,
soybean production, and soybeans as a food product, with
several long excerpts from Dr. J.H. Kellogg, and the USDA
Year Book of Agriculture (about food uses, including shoyu
or soy sauce).
A photo shows “Soy bean curds and cheeses in a
Japanese factory,” in large earthenware containers (p. 362).
Note: This photo of “curds and cheeses,” taken by Frank N.
Meyer, shows the production of fermented tofu, probably
in a Chinese factory (See: {1} Morse 1918. “The Soy-bean
Industry in the United States.” Plate IV, fig. 2; {2} Piper &
Morse. 1923. The Soybean. p. 242).
Concerning use of food resources, in the USA and
Canada, the chief goal of agriculture is not to feed humans
but to feed animals. This was true even in the food crisis
of 1918 [at the end of World War I]. About 5,191 million
bushels of grain are now grown in the USA; in descending
order of importance (in million bushels) they are corn
(2,863), oats (1,422), wheat (643), barley (195), rye (54), and
buckwheat (14). Of this total of 5,191 million, the American
people eat less than 550 million (14.1%). Adding the 340
million bu exported, the total amount used for human food
was 900 million bu (17.3%). “The rest, 4,300 million, went
to our four-footed brethren, who outnumber us and whose
food requirements, because of their greater size, are several
times our own.

1598. Market Reporter (The) (USDA). 1920. Wholesale
field-seed prices, December 27, 1919. 1(1):13. Jan. 3. Also
weekly thereafter.
• Summary: A table shows that the wholesale price of 100
lb of soy beans ranges from $5.50 in Chicago, Illinois,
up to $8.50 in Minneapolis, Minnesota–up from $6.00
(USA average) on this same date last year. Other cities for
which prices are listed are: New York. Richmond, Virginia.
Louisville, Kentucky. St. Louis, Missouri. Kansas City,
Missouri. Memphis, Tennessee. Address: Bureau of Markets,
Washington, DC.
1599. Hackleman, J.C. 1920. Re: A soybean variety well
suited for the Corn Belt. Letter to W.J. Morse, Bureau of
Plant Industry, Washington, DC, Jan. 9. 1 p. Typed, with
signature on letterhead.
• Summary: “My dear Mr. Morse:... Do you have any
new variety or strain of soybeans that you think especially
promising and which you would like to have propagated here
in the Corn Belt? I am going to do all I can to foster soybean
production in Illinois and the county advisers are already
working on the subject very vigorously, and I feel that it will
be very largely a matter of keeping up with them rather than
pushing them. If you have something that you think would
be especially good I will endeavor to help you place it in
the hands of some good farmers and in a county where the
adviser will give it special attention.
“I want you to feel free to call on us at any time when
you want such assistance as this, as we will be more than
pleased to help you in the distribution of any of your good
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strains of seed.”
Morse responds on Jan. 13. “I think it will be possible
to conduct some such work with you in Illinois if not too
extensive, as our supply of seed of the various varieties is
somewhat limited... I might say that our cooperative work
with the State of Illinois has not been very extensive.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1600. Market Reporter (The) (USDA). 1920. Price of soy
beans advances in Japan. 1(2):32. Jan. 10.
• Summary: The droughts during the summer damaged soybean crops in Manchuria and Chosen [Korea]. “Spot cargo
is still quoted at 9.4 to 9.5 yen per picul of 133.33 pounds
(about $0.036 per pound). Forward quota range up to 9.64
yen per picul ($0.037 per pound).
“Old crops are much preferred by buyers because they
are of a better quality, and, although they are quoted at higher
figures, their sale is brisker than that of the new crop. The
soy-bean oil trade is dull and inactive, as European buyers
do not buy and only consignments to the United States are
now being made from Dairen.” Address: Bureau of Markets,
Washington, DC.
1601. Morse, W.J. 1920. Re: OK to Reprint Farmers’
Bulletin 886. Letter (memorandum) to Prof. C.V. Piper
[Agrostologist in Charge, BPI, USDA, Washington, DC],
Jan. 21. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: Concerning the attached
memorandum from Mr. Rockwell stating that it is proposed
to reprint at an early date Farmers’ Bulletin 886, ‘Harvesting
Soy Bean Seed,’ will say that I see no reason why it should
not be reprinted as it is. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1602. Market Reporter (The) (USDA Bureau of Markets.
Later, USDA Bureau of Markets and Crop Estimates). 19201921. Serial/periodical. Washington, DC: Bureau of Markets
and Crop Estimates, USDA. Vol. 1, no. 1 (3 Jan. 1920) to

Vol. 4, no. 27 (31 Dec. 1921). Frequency: Weekly.
• Summary: Preceding title: Seed Reporter. Formed by
the union of Seed Reporter, Food surveys, and other
information which was previously issued in mimeographed
form. Succeeding title: Monthly Crop Report. Merged with
Monthly Crop Report (1915-1919) and the National Weather
and Crop Bulletin (1914-1921) to form Weather, Crops
and Markets (1922-1923). Starting in Jan. 1920 this USDA
periodical began to report some early statistics on soy bean
acreage, production, and prices in the USA. The earliest
statistics were reported in Seed Reporter (USDA) starting in
Nov. 1917.
The Bean-Bag. 1920. Feb. p. 34. “New publication by
government.” “Vol. 1, No. 1, of the Market Reporter, Issued
by the United States Department of Agriculture, Bureau
of Markets, was issued January 3. The Market Reporter
supplants practically all publicity formerly issued by this
bureau.” Address: Bureau of Markets, Washington, DC.
1603. Itano, Arao. 1920. Re: Comments on the first batch
of shoyu made by Margaret Church. Letters to Miss M.B.
Church at Bureau of Chemistry, Washington, DC, Jan. 24
and Feb. 4. 1 p. Typed, with signature. [Eng]
• Summary: “I received your letter of Jan. 16th and also a
bottle of ‘Shoyu.’” He and his wife “both agree in stating
that your Shoyu is very good for the first attempt... (1) It
tastes like the Shoyu which is often found in the country
[countryside] in Japan. (2) It lacks the ester which gives the
fine flavor. (3) The flavor of Moromi is prominent. This and
(2) may be due to the young age... I should be very much
obliged to you if you would kindly send me your culture of
Aspergillus oryzae at your convenience.”
Miss Church sends him the desired culture and asks
several questions concerning his opinions of her shoyu.
He answers (Feb. 4) that she has generally interpreted his
comments in his first letter correctly. Her Moromi had an
immature flavor. “The common rule that the quality of
fermented products improves with age, holds true with
Shoyu.” Address: Dep. of Microbiology, Massachusetts
Agricultural College, Amherst, MA.
1604. Cromer, C.O. 1920. Re: Results of soybean variety
trials at Indiana. Letter to W.J. Morse, Asst. Agrostologist,
Forage-Crop Investigations, Bureau of Plant Industry,
Washington, DC, Jan. 27. 2 p. Typed, with signature on
letterhead.
• Summary: “We have had the Mandarin 36653 in our
test the last four years. It has produced on the average 1.6
bushels more seed than the Ito San. We also have the Hoosier
30746, which has produced for the last four years an average
of 1.4 bushels more seed than the Ito San. The following is
a statement of the average yields of the numbered varieties
which we received from you in 1915.”
A table shows the variety number or name (for Hoosier,
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Mandarin, and Ito San), height, days required to mature, and
yield in bushels per acre for 19 varieties. The yields range
from 17.6 (for #28050) to 12.8 (for #28051).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
1605. Church, Margaret B. 1920. Laboratory experiments on
the manufacture of Chinese ang-khak in the United States. J.
of Industrial and Engineering Chemistry 12(1):45-46. Jan. [7
ref]
• Summary: This important article begins: “Chinese red
rice, or ang-khak (ang-quac) (Footnote: See Lafar 1906)
is produced by means of a noteworthy fungus, Monascus
purpureus Went. Red rice evidently originated in one of the
provinces of China and even to-day may be procured only
in certain localities of that country. It is well adapted to its
special use, the coloring of food products, such as Chinese
cheese, because of its property of breaking into fine particles
when rubbed or brought into contact with water solutions.
The Chinese have been very secretive concerning the
preparation of red rice, and the literature contains only the
following facts on the subject.” These are vague.
“Not withstanding the competing organisms, Monascus
purpureus has always been successfully isolated from
Chinese red cheese which are colored with red rice.”
Dr. Church obtained two strains of Monascus purpureus
from silage, sent to her by A.R. Lamb of Iowa State College.
Four more strains of Monascus purpureus “were secured
from Chinese products, three from the superficial red
coloring on soy bean cheeses and one from red rice.”
In Dec. 1917, laboratory experiments with the pure
culture manufacture of red rice were begun. Strain E of the
mold, which came from “Chinese soy cheese,” resulted in
more promising material.
The laboratory products developed by Church “were
compared with a sample of red rice collected in China by
Dr. Yamei Kin,” a Chinese woman doctor, working for the
USDA Bureau of Chemistry.
Note 1. This is the earliest English-language document
seen (Oct. 2011) that uses the terms “Chinese cheese” or
“Chinese red cheeses” (or “Chinese red cheese”) or “soy
cheese” or “Chinese soy cheese” to refer to fermented tofu.
Note 2. This is the earliest English-language document
seen (Oct. 2011) which mentions the mold Monascus
purpureus in connection with fermented tofu or which states
that this species of mold is the cause of the red color in red
fermented tofu.

Note 3. The author worked with Dr. Charles Thom. This
was a study of the Monascus fermentation of rice to produce
ang khak or red rice, which was used to color various foods
such as fermented tofu, red rice wine, or roast meat. The
purpose of the investigation was to determine the cause of
the red pigment in commercial ang khak.
Note 4. This is the earliest study seen (Feb. 2007) of a
fermented food published by a USDA researcher.
Note 5. This is the earliest document seen (Feb. 2007)
published in the Western World that mentions “ang-khak” or
“Chinese red rice” or “red rice.”
Dr. Church discovered the production of the red color
in rice to be caused by a mold, Monascus purpureus Went.
Not all strains of this mold are adapted to the production of
red rice. She demonstrated that the rice moisture level had to
be at 25% or lower to get good pigment formation. Address:
Bureau of Chemistry, U.S. Department of Agriculture,
Washington, DC.
1606. Fairchild, David. 1920. An agricultural explorer in
China. Asia: The American Magazine of the Orient 21(1):713. Jan.
• Summary: A biography of the USDA plant explorer Frank
N. Meyer, focusing on his life and work in Asia, and the
particular valuable plants he brought back to America. Meyer
had a deep love of plants and of walking, and “a mystical
outlook upon life.” For 13 years he worked as an agricultural
explorer for the USDA. In the autumn of 1905, Meyer left on
his first trip to China.
A country, by giving a handful of seeds, “may bestow a
priceless source of food-supply for millions of people. China,
which has been especially generous to America in its gift
of plants, has been called by Sir Augustine Henry, the great
student of Chinese botany, ‘the Klondike of plant-gold’.
Years ago, when I wrote to Sir Augustine, asking how the
Department Agriculture could get some of the plant material
from that region, he answered, ‘Don’t waste time and
postage; send a man.’”
“That Meyer was regarded with some suspicion by the
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Chinese peasants is not surprising. How was it possible that
a man who was not crazy could leave a comfortable home on
the other side of the world, come to a Chinese farmhouse and
find the common plants of the little garden so wonderful that
he would pack some of them up in boxes or bags and take
them away with him? What a picture of America Meyer must
have left on the minds of the villagers! A land of farmers
with no clumps of bamboos to make things from, no soybeans, no persimmons–it must be a poor enough country to
live in!”
“After a winter in Washington, [DC], visits to the plantgardens and a series of lectures to technical audiences,
Meyer set out, in the autumn of 1916, for his last trip to
China, this time with a certain reluctance and an expressed
doubt as to whether he should ever return. Years of solitary
travel among people who could neither understand his
language nor appreciate his search for what were to them
the commonest things of every-day life, the seeds of their
trees and grains and vegetables, had left their impress on his
peculiarly sensitive character. He had been touched by the
fatalism of the Orient.”
Meyer reached “Ichang at a time when the Chinese
revolutionary troops were around it. For three months he was
bottled up there, unable to get out after plants and chafing
under the inaction.
“A year spent in the moist, warm valley of the upper
Yangtze proved too much for Meyer’s constitution and
precipitated an attack of nervous prostration, from which he
was never able fully to recover, although the next year he
collected many interesting plants.”
“Meyer disappeared on the night of June 2, 1918, from
a steamer on the Yangtze River. The circumstances of his
disappearance leave no grounds for any suspicion of foul
play. The only probably explanation of the untimely end
of this remarkable man is that he had a recurrence of the
nervous prostration that, in the previous year, had threatened
to stop his work and that the doctor had diagnosed as the
result of over-work, loneliness and worry. Vertigo might have
been the direct cause.
“Meyer’s field-work is done, but his light has by no
means gone out.”
“His memory will be kept alive, too, by another
means. He left a bequest to his associates in the Office of
Foreign Seed and Plant Introduction, and they have had
it turned into a medal in his honor. This medal, executed
by the sculptor Theodore Spicer-Simson, has already been
bestowed upon two men for valuable work in the field of
plant introduction. Mr. Barbour Lathrop, of San Francisco
[California], whose distinguished services and financial
generosity led to the inauguration of the government work
of plant introduction and to the establishment of the office
bearing that name, received the first award. The second
one was made [presented] to Dr. L. Trabut, director of the
Service Botanique of Algiers [Algeria], who, for twenty

years, has conducted the most remarkable garden of plantdomestication in the world and who has brought into public
notice hundreds of new plants, many of which he has
given to America. This Foreign Plant Introduction medal in
memory of Frank N. Meyer, agricultural explorer, will be
awarded each year. The face of the medal reproduces a basrelief sculptured at Luxor in the fifth dynasty (1570 B.C.).
On the walls of the temple at Luxor, Queen Hatshepsut
immortalized the return of her expedition with a shipload
of incense-trees from the land of Punt [thought to be
somewhere on the Horn of Africa]. The relief shows the
Egyptian gardeners loading the boat with incense-trees in
tubs and piling its decks with seeds. This is doubtless the
oldest record of foreign plant introduction. The obverse of
the medal commemorates Frank N. Meyer’s work in China.”
Contains seven photos, but only one of Meyer (p. 8)
looking at some plants. The caption reads: “Frank N. Meyer,
Plantsman. Extremely sensitive to the world around him,
noticing with the eager interest of a child phenomena that
most men do not observe, he loved plants as men grow to
love horses or dogs.”
1607. Henderson (Peter) & Co. 1920. Wholesale catalogue.
Spring edition for market gardeners and florists (Mail-order
catalog). New York, NY. 40 p. 27 cm.
• Summary: A full-page section (p. 34) is titled “Condensed
list of farm seeds” with the subtitle: “See full description
in Henderson’s Farmers Manual sent post free.” In the left
column we read, under “Beans for soiling, fodder, etc.:
“Early Green Soja. It grows about 4 ft. high and yields
ten to twenty tons of green fodder per acre, or 20 to 40
bushels of Beans. Price, peck, $2.25; bushel (60 lbs.), $8.00;
10 bush., @ $7.90. Sow 3 pecks per acre.”
On the front cover is an illustration of a smiling, whitehaired man wearing a hat and rimless glasses, and holding a
rectangular basket full of vegetables.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
1608. Nelson, E.M. 1920. A chemical study of the ether
extracts of soy bean leaves. J. of Industrial and Engineering
Chemistry 12(1):49-50. Jan.
• Summary: “Published with the approval of the Director of
the Wisconsin Agricultural Experiment Station.”
Soya bean leaves do not form an available source of oil
for paint manufacture, since they yield only 3-6% of ether
extract, and the most highly unsaturated compounds in the
extract are not oils, but probably cyclic alcohols (phytosterol
and stigmasterol) and carotin, which do not form a hard
film on drying. Address: Univ. of Wisconsin, Madison,
Wisconsin.
1609. Philips, A.G.; Carr, R.H.; Kennard, D.C. 1920. Meat
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scraps versus soybean proteins as a supplement to corn for
growing chicks. J. of Agricultural Research 18(7):391-98.
Jan. [6 ref]
• Summary: The introduction states: “McCollum and his
coworkers (1918) have shown that the cereal grains, although
they have a low biological value as compared to milk, have
a remarkable value as supplementary sources of amino acids
for certain vegetable proteins... The proteins of soybean are
usually considered of excellent quality (Daniels & Nichols
1917), but their biological value is thought to be of the same
order as that of corn and oats.”
“The object of this experiment was to determine the
value of corn protein in the growth of chicks when the
proteins were fortified with sufficient ash and with fatsoluble vitamines, as compared with their value when
supplemented by varying amounts of proteins derived from
meat scraps or soybean meal or from these proteins in
combination.”
Note: The term “soybean meal” probably refers to
defatted soybean meal, but could possibly be simply ground
dry soybeans. The article is unclear on this point.
Summary: The basal ration supplemented with “10 parts
of protein from soybean meal gave the best growth.”
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “soybean proteins”
(or “soybean protein”). Address: 1. Chief in Poultry
Husbandry; 2. Assoc. in Nutrition; 3. Asst. in Poultry
Husbandry. All: Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
1610. Woodworth, C.M.; Brown, Florence Coerper. 1920.
Studies on varietal resistance and susceptibility to bacterial
blight of the soy bean (Abstract). Phytopathology 10(1):68.
Jan. Presented at the 11th Annual meeting of the American
Phytopathological Society (Jan. 1920).
• Summary: Field experiments indicate that soy bean
varieties vary greatly in their susceptibility to the bacterial
blight. Of 47 varieties grown in 1918 in Wisconsin, about
one half were completely resistant and the other half ranged
from complete susceptibility to partial resistance to the
disease.
Note: This is the earliest document seen (Nov. 2016)
by or about C.M. Woodworth in connection with soy beans.
Address: 1. Univ. of Illinois.
1611. Feb. 2–Edwin T. Meredith (D), Iowa, becomes U.S.
Secretary of Agriculture under President Woodrow Wilson
(1913-1921) (Important event). 1920.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
1612. Morse, W.J. 1920. Re: Obtaining soybean varieties
from Mukden, southern Manchuria. Letter (memorandum)
to Prof. C.V. Piper, Bureau of Plant Industry, USDA,

Washington, DC, Feb. 12. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Piper: In a recent issue of the Bean
Bag Magazine, there is an article by Consul General E.
Carlton Baker, Mukden, China, on marketing the eastern
bean crop. In looking over the article I note that it stated that
the Mukden Consular district comprises the greater part of
southern Manchuria and produces enormous quantities of soy
beans. Although we have received samples of varieties from
this district, I feel quite sure that there are a great number
that we have not as yet had. Do you not think it advisable
to take this matter up through the Consular Service and see
if Consul General Baker cannot obtain a large number of
varieties for us?”
In a follow-up to this memorandum dated Feb. 16,
Morse continues: “I think it would be well if we can obtain
all the varieties possible through Consul Douglas Jenkins,
Harbin, Manchuria, Consul General Albert W. Pontius,
Mukden, Manchuria, and Consul John K. Davis, Nankin,
Manchuria. I feel sure that by obtaining the large number of
varieties through the above three sources we can obtain some
new sorts. The great soy bean region is about Mukden and
Harbin, and to some extent around Nankin.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Agrostologist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1613. Hackleman, J.C. 1920. Re: Request to send soybean
varieties to Illinois county farm advisers. Letter to W.J.
Morse, Bureau of Plant Industry, Washington, DC, Feb. 14. 1
p. Typed, with signature on letterhead.
• Summary: “At a recent conference of farm advisers of
Southern Illinois it was decided that B.W. Tillman, County
Farm Adviser at Belleville, Illinois, St. Clair Co. would take
this particular project for his work along crop lines this year.”
Hackleman asks Morse to please send to Mr. Tillman seed of
3-4 varieties that look “especially promising for the St. Louis
territory.” He would like farmers to grow one plot of each for
seed and a second for silage or to be hogged off.
“We have another farm adviser, Mr. F.A. Gougler,
Quincy, Illinois, who would be glad to cooperate along
similar lines. Mr. Gougler is just across the river from
Hannibal, Mo. [Missouri]. We had demonstrations near
Hannibal last year and such varieties as the Wilson, Virginia,
and Mikado did exceedingly well.”
Morse responds on Feb. 19 that his supply of seed of
improved soy bean varieties for cooperative work is rather
limited. “It is possible that we can supply one peck of each
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of three or four of our varieties but we would prefer to have
them used entirely for seed purposes, as seed of all the
improved varieties is in demand and it is our policy to try to
get farmers to increase the seed supply.” He will try to send
at least 15 pounds of each of four varieties to Mr. Tillman
and to Mr. Gougler.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1614. Market Reporter (The) (USDA). 1920. Stocks,
shipments, and prices of soy beans, cowpeas and velvet
beans for seed. 1(7):103. Feb. 14.
• Summary: A table gives a compilation, by states, based
on seed shippers’ reports. The states or districts covered are:
Delaware, Virginia, central and western North Carolina,
eastern North Carolina, South Carolina, Tennessee,
Mississippi, Louisiana–Alabama & Georgia, Illinois,
Indiana, Ohio & Kentucky, and Missouri. Columns show:
Number of shippers reporting. Pounds of soy beans on hand
Jan. 15 1920 and 1919. Shipments of 1919 crop: Up to Jan.
15, 1920, after Jan. 15, 1920. Total shipments: 1919 crop
(estimated), 1918 crop. Percentage new crop in grower’s
hands (estimated): Jan. 15, 1920 and 1919. Average price per
100 pounds paid growers: 1919 crop, 1918 crop.
The 1918 crop was 6,756,800. The 1919 crop
(estimated) was 4,898,160 (down 27.6%). The states with the
largest shipments of the 1918 crop (in pounds) are: Eastern
North Carolina 4,397,980. Virginia 1,185,420. Mississippi
335,500. Illinois 189,000. central and western North Carolina
186,000.
The average price paid growers for the 1918 crop (100
lb of soy beans) ranged from $3.25 in eastern North Carolina
to $6.70 in Illinois. For the 1919 crop the prices were higher,
ranging from $5.70 in South Carolina to $7.89 in Ohio and
Kentucky. Address: Bureau of Markets, Washington, DC.
1615. Grantham, Arthur E. 1920. The soy bean–It’s promise
as a farm crop. Practical Farmer 116(4):70-71. Feb. 15.
• Summary: “Systematic efforts towards bring the crop
[the soy bean] into general culture did not begin until the
agricultural experiment stations were established. About
1890, Professor Brooks, of the Massachusetts Agricultural
College on a trip to Europe, secured the seed of a few
varieties of the soy bean, which he planted and carefully
studied. This marked the beginning of the investigative work
by the experiment stations in many states.”
Discusses the history and description of the soybean,

its culture and uses, its future as a permanent crop in our
agriculture, its market value and its harvesting.
Note: Actually, soybeans were first grown by a U.S.
land grant institution at Rutgers Scientific School in New
Jersey in May 1879; this organization became an agricultural
experiment station in 1880 (see Cook 1879; Woodward
1932).
1616. Morse, W.J. 1920. Re: Expenses at Arlington Farm.
Letter (memorandum) to Prof. C.V. Piper, Bureau of Plant
Industry, USDA, Washington, DC, Feb. 16. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Piper: With regard to the attached
memorandum on expenses at Arlington Farm...” up to July
1. “Dr. Peters [probably A.J. Pieters] states that $100 will be
ample for his work.” Mr. Cates will need $50.00, and Mr.
Ricker $300.
“I have planned to cut down considerably on the soy
bean and legume work at Arlington. It is doubtful if I will
require more than $200.00. This will be merely for fitting
and planting work. I have planned to release some of the land
which I have used for experimental work with cowpeas and
soy beans.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Agrostologist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1617. Morse, W.J. 1920. Re: Obtaining soy bean varieties
from Manchuria. Letter (memorandum) to Prof. C.V. Piper
[Agrostologist in Charge, BPI, USDA, Washington, DC],
Feb. 16. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: With regard to the attached
memorandum (Feb. 12 to Prof. Piper), I think it would
be well if we can obtain all the varieties possible through
Consul Douglas Jenkins, Harbin, Manchuria, Consul General
Albert W. Pontius, Mukden, Manchuria, and Consul John K.
Davis, Nankin, Manchuria. I feel sure that by obtaining the
large number of varieties through the above three sources
we can obtain some new sorts. The great soy bean region
is about Mukden and Harbin, and to some extent around
Nankin.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
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Univ., March 2012. Address: Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1618. Carrier, Lyman; Ashbrook, F.G. 1920. Hog pastures for
the southern states. Revised. Farmers’ Bulletin (USDA) No.
951 (Revised ed.). 22 p. Feb. See p. 2, 5-6, 9-10, 13-15, 2022. First issued May 1918.
• Summary: The text of this revised edition is very similar
to that in the original May 1918 edition except: (1) Most
sections are on slightly different pages. (2) A few words such
as “Corn-Belt” and “Cotton Belt” have been capitalized. (3)
One sentence has been inserted into the subsection on “Soy
beans” (p. 13): “Experiments on the grazing of soy beans by
hogs have shown that they have a very marked effect on the
quality of the pork. The meat is inclined to be dark in color
and soft to oily. More extended experiments to determine
facts regarding the feeding of this product are now being
carried on.”
New photos show: (Cover). Hogs shoulder-deep in
pasture. (Fig. 1) “A field of soy beans ready to be pastured.
The large tree makes an excellent shade for the hogs.” (U.S.
experiment farm, Beltsville, Maryland). (Fig. 4) “Hogs on
soy-bean pasture. Hogs on such pasture will make cheap
and rapid gains with a small amount of grain.” Address: 1.
Agronomist in Charge of Pasture Investigations, Bureau
of Plant Industry; 2. Junior Animal Husbandman in Swine
Investigations, Bureau of Animal Industry.
1619. Good Health (Battle Creek, Michigan). 1920. The soy
bean. 55(2):71-73. Feb.
• Summary: Contents: Introduction. Soy-bean milk. Soybean cheese. Soy sauce. Soy-bean sprouts.” Photos show:
(1) A typical soy bean plant with leaves and pods. (2) A
large basket full of “sprouted soy beans, which are sold and
used as a green vegetable” [in China].* (3) “Large blocks
of freshly made bean curd, ‘Tofu’ [on a round wooden
table], ready to be cut up into squares and sold to the
housewife.”*
Note 1. This article consists mainly of long quotations
from the following article: Morse, W.J. 1918. “The soybean industry in the United States.” Yearbook of the U.S.
Department of Agriculture p. 101-11. For the year 1917. *
= Photographed by Frank N. Meyer, USDA Plant Explorer.
Note 2. The cover of this issue reads: “Edited by John
Harvey Kellogg, MD, LLD. Devoted to race betterment
and biologic living.”

grazing, etc. (in descending order of acreage) are: North
Carolina (82,000 acres, 1.5 tons of hay per acre), Alabama
(78,000), Mississippi (67,000, 1.5 tons), Tennessee (60,000,
1.5 tons), Virginia (20,000), New England (13,000, 4.0 tons),
Illinois (7,000), Georgia (3,000), Ohio (3,000), Missouri
(2,000), and Wisconsin (2,000). Total acreage for these
states is 337,000, up from 286,000 in 1918. Average yield of
soybean hay in 1919 is 1.5 tons/acre, down from 1.6 tons in
1918.
A second table (not directly related to soy but of interest)
shows the number and value of mules on farms by states,
from 1917 to 1920. Mules are most widely used in southern
states. The states with the largest number of mules are: Texas
792,000, Missouri 374,000, Georgia 344,000, Mississippi
316,000, Arkansas 315,000, and Alabama 304,000. By
comparison (in Corn Belt states): Ohio 28,000, Iowa 70,000,
Indiana 94,000, and Illinois 147,000.
1621. Monthly Crop Reporter (USDA). 1920. Soy beans for
seed or grain. 6(2):12. Feb.
• Summary: A table gives soy bean acreage, yield per
acre for seed, and production of seed or grain for the years
1917, 1918, and 1919 in leading states. In 1919 the states
growing soybeans for seed or grain (in descending order of
production) are: North Carolina (1,148,000 bu, 14.0 bu/acre),
Virginia (550,000 bu, 18.5 bu/acre), Mississippi (120,000
bu., 15.0 bu/acre). Kentucky (84,000), Illinois (78,000),
Missouri (77,000), Alabama (66,000), Pennsylvania (36,000
bu), Indiana (35,000), Georgia (25,000 bu), Ohio (14,000),
Tennessee (10,000, 5.0 bu/acre), Wisconsin (10,000, 7.5 bu/
acre), South Carolina (6,000, 6.0 bu/acre), Other (143,000).
The average U.S. yield in 1919 was 14.3 bu/acre,
compared with 17.7 bu/acre in 1918 and 14.8 bu/acre in
1917. The state with the top yield for all 3 years was Virginia
with 22.5 bu/acre in 1918.
Total U.S. soybean production for seed or grain in 1919

1620. Monthly Crop Reporter (USDA). 1920. Cowpeas
and soy beans for hay, silage, grazing, etc. (not for seed).
6(2):11. Feb.
• Summary: A table gives soy bean acreage, and yield
per acre for hay for the years 1918 and 1919 in leading
states. In 1919 the states growing soybeans for hay, silage,
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was 2,402,000 bu, compared with 2,997,000 in 1918 and
2,283,000 in 1917. The state with the top production for all 3
years was North Carolina with 1,700,000 bu in 1918.
1622. Market Reporter (The) (USDA). 1920. Wholesale
prices of field seeds, February 28. 1(10):152. March 6.
• Summary: A table shows that the wholesale price of 100
lb of high quality soy bean seed offered by seedsmen ranges
from $8.00 in Baltimore, Maryland, up to $12.50 in Chicago,
Illinois–up from $5.25 (USA average) on this same date last
year. Address: Bureau of Markets, Washington, DC.
1623. Market Reporter (The) (USDA). 1920. Retail prices of
field seeds of high quality, Feb. 21. 1(10):153. March 6.
• Summary: This table shows that the price of soy beans (per
100 lb) averages $10.75 in the northern and mid-Atlantic
division, $10.00 in the southeastern division, $11.35 in the
east central division, $12.85 in the north central division,
$12.00 in the west central division, and $16.10 in the north
Pacific division.
Note: A similar table is found in the April 3 issue, p.
219-20. Address: Bureau of Markets, Washington, DC.
1624. Scott (O.M.) & Sons Co. 1920. Re: Offer to quote
prices for soy bean seeds. Letter to Experiment Station,
Tuskegee Institute, Tuskegee, Alabama, March 6. 1 p. Typed,
with signature on letterhead.
• Summary: This seed company, which specializes in home
grown clovers and timothy, also has quite a number of soy
bean varieties. D.J. Scott would “like to quote any seeds you
may need.” In the left margin of this company’s letterhead
is printed: “Soy beans mean better soil, better corn, better
silage, better milk, smaller feed bills, more corn, more silage,
more milk, more profits. Below that, under “What grower’s
say, are testimonials from three farmers who have had
good results growing the company’s soybeans in 1919: T.L.
Brundage of Kingsville, Ohio, B.O. Miller of Mt. Vernon,
South Dakota, and H.B. Randolph Co., Agent, in Noblesville,
Indiana. Address: [Seedsmen], Marysville, Ohio.
1625. Piper, C.V. 1920. Re: Send soy beans to Porto Rico.
Letter to W.J. Morse, [USDA], March 8. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Would you kindly send some
soy bean seed to Mr. E.E. Barker, Chief Agronomist of the
Insular Experiment Station, Rio Piedras, Porto Rico. These
are to be sent for some work by Messrs. Garner and Allard,
and they suggest that the varieties Mandarin, Peking, Tokyo,
and Biloxi be sent. When you are ready to send these, advise
Dr. Garner so that he can write directly to Mr. Barker. I
imagine a pound of each seed will be ample.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1626. Morse, W.J. 1920. Re: Prof. C.C. Newman wants to
work with cowpeas and soybeans. Letter (memorandum)
to Prof. C.V. Piper [Agrostologist in Charge, BPI, USDA,
Washington, DC], March 13. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Piper: With regard to the attached
letter from Prof. C.C. Newman relative to work with
cowpeas and soy beans at Whitehall, I submit the following.
“The two varieties, Tokyo and Hollybrook which Prof.
Newman desires for growing large acreages are really grain
varieties. I note that he desires soy beans for forage. For
such a purpose I would suggest the Laredo, Virginia, and
Biloxi varieties. Concerning parties having the Tokyo and
Hollybrook for sale, I know of only one grower, Mr. F.P.
Lathan [sic, Latham], Belhaven, North Carolina handling
the Tokyo, while the Hollybrook may be obtained from the
following:
“T.W. Wood & Sons, Richmond, Virginia
“Hickory Seed Co., Hickory, North Carolina
“J.B. Cahoon, Columbia, North Carolina
“Concerning the testing out of different varieties in order
to have information another season, I would suggest at least
tenth acre plots of the Laredo, Virginia, Hahto, Haberlandt,
Wilson-Five, Chiquits, Mandarin, Ito San, Black Eyebrow,
Biloxi, and Otootan. As to the cowpeas, the Groit as stated in
Prof. Newman’s letter produced the best yield of hay.
“In my recent trip to Baltimore I found that the Belt
Seed Co., Baltimore, Maryland, has about 400 bushels of
the Groit variety on hand. As to the variety of cowpea most
suitable for growing with the idea of selling the seed, most
any of the varieties bring rather high prices for the seed at
the present time and it appears to me that the cowpea seed
market will command high prices for a few seasons at least.
Of the varieties suited for growing for seed, in my mind the
Groit and Brabham are most suitable. I think that we will be
able to supply Prof. Newman with the seed of the Victor for
at least an acre and possibly two acres.
“Very truly yours,...”
Note: Who is Prof. C.C. Newman and where does he
work? In 1909 Prof. C.L. Newman, M.S. was a professor
of agriculture in the School of Agriculture, North Carolina
College of Agriculture and Mechanic Arts, West Raleigh,
North Carolina. He corresponded with Dr. C.V. Piper and
tested varieties of soybeans and kudzu that Dr. Piper sent to
him.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
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and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1627. Holmes, Arthur D. 1920. Digestibility of steamcooked soy beans and peanuts. J. of the American Medical
Association 74(12):798-801. March 20. [27 ref]
• Summary: “Legumes are sometimes referred to as the
‘poor man’s beefsteak’; but two valuable kinds, soy beans
and peanuts, have been relatively little used in this country in
the human dietary... For dietary purposes... the nature as well
as the quantity of protein is of importance, since incomplete
proteins cannot serve over long periods of time as the sole
source of tissue-forming material.
“Studies of the amino acids from legume proteins made
by Osborne and co-workers (1907, 1908) and by Johns and
Jones (1916, 1917) have shown that those from the proteins
of soy beans and peanuts are in kind and proportion such as
are believed to be essential to normal development. Such was
not the case with other legume proteins studied.”
The author reviews the literature on the nutritional
value of soybeans, then conducts experiments “to determine
the digestibility of the proteins supplied by these legumes
when the press-cake flours are blended with wheat flours
and served in the form of an unleavened bread. Seven
experiments with soy-bean flour and eleven with peanut flour
showed the proteins to be 85.3 per cent. and 85.8 per cent.
digested, respectively.” The beans and peanuts had been
previously pressure cooked with salt under 15 lb pressure for
2 hours.
Prepared under the direction of C.F. Langworthy, Chief,
Office of Home Economics, USDA.
Note: This is the earliest document seen (Jan. 2016)
that uses the term “incomplete proteins” (or “incomplete
protein”). The author states that soy bean is not an
incomplete protein. Address: Specialist in Charge of
Digestion Experiments, Office of Home Economics, USDA–
Woodstown, New Jersey.
1628. Pelton, W.C. 1920. Hahto soy bean as lima substitute.
Rural New-Yorker 79(4579):625. March 27.
• Summary: “Few years have been more disappointing to
Lima bean growers in Connecticut than 1919.” Largely
because of heavy rain during early blossoming and attacks
of the green clover worm, the crop proved to be a money
loser on many farms in the state. So farmers “disgusted with
the behavior of the Lima beans” may be “interested to know
a few things about the Hahto Soy bean, which has recently
been mentioned as a Lima substitute. The Connecticut
station made a small test of these beans during 1919, and
collected facts that are interesting and suggestive.” The seed

used in the test was received from the USDA Bureau of Plant
Industry.
The Hahto compares favorably with small Limas in size
and has somewhat the same shape. The Hahto beans were
hardly effected by the rains and clover worms that damaged
the Lima beans.
“Use as food–As a green shell bean, for use in the half
mature state, the Hahto has been a disappointment. Being
smaller than the Lima at maturity, its size when half ripe is
too small for economical use. The labor of gathering pods
enough to furnish a meal is considerable and the shelling of
the beans in the fresh state is difficult. In the partially cooked
or scalded state of the pods the shelling is disagreeable.
Present evidence indicates that not before maturity are these
beans likely to prove popular. At the partially dry state,
particularly after frost, the shells open readily, although the
sharp terminal prickle on every pod, which is a characteristic
of Soy beans. proved annoying. At this time the beans were
of full size, and they remained so, without drying up, for at
least several weeks. The flavor of the Hahto bean reminded
the writer at times of boiled chestnuts and at others of
chicken soup.” Six good qualities of the Hahto soy bean,
plus the diverse types, are discussed. Photos show: (1) Two
Hahto soy bean pods and four beans, natural size. (2) Two
Hahto pods of variable size with sharp points. (3) Roots of
the Hahto bean, with nodules.
1629. Briggs, George M. 1920. Grow soybeans. Wisconsin
College of Agriculture, Extension Service, Special Circular 6
panels. Grow More Feed series, No. 2. Undated. 22 x 10 cm.
• Summary: Contents: Why plant soybeans? When to plant
soybeans. How to plant soybeans. How to care for crops
(seed, hay, or silage). Precautions.
“Here are ten good reasons why farmers in many
sections of Wisconsin should try a limited acreage of
soybeans: 1. A majority of farmers in Wisconsin are having
good success with them. 2. Soybeans are just a common
crop for common people. It is not necessary to have a soil
free from acid for good yields. 3. The best annual legume
for medium to light soil is the soybean. It yields best on
fertile soils, yet yields on light soils where other legumes
fail to catch. 4. It is an annual plant–sureness of crop is a
certainty. 5. The soybean is the dual purpose member of the
legumes–an annual used as a green manure, silage, hay, seed
and pasture crop. 6. In feeding trials, soybean hay is equal
to alfalfa. 7. Soybeans take no more moisture when planted
with corn than do weeds and the leaves make rich silage. The
labor of caring for soys with corn is no greater than for corn
alone. 8. Properly cured the crop is relished by all stock. 9.
Soybeans are easy to grow, as they are not attacked by any
serious diseases. 10. Being a legume, the soybean builds up
soil by adding nitrogen.”
In the section “3. Where soybeans are used for silage”
we read: “6. Don’t plant the wrong variety. For seed where
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Wisconsin No. 8 or Wisconsin No. 25 corn will mature, plant
Early Black. In localities where Silver King or Golden Glow
corn matures, plant Ito San or Manchu. Other varieties that
will mature are Early Black, Black Eyebrow, Medium Early
Green, Early Brown, Medium Early Yellow. For hay or silage
tall-growing varieties such as Ito San, Manchu, Medium
Early Green and Early Brown are proving very satisfactory.
Mammoth Yellows and Black Beauties [synonym of Ebony]
have proved successful in some localities.”
Note: This is the earliest document seen (Sept. 2000)
by or about George M. Briggs in connection with soybeans.
“Soybean” Briggs was Wisconsin’s first and foremost
soybean pioneer. Address: Madison, Wisconsin.
1630. Etheridge, W.C. 1920. The way to grow soybeans.
Missouri Agricultural College, Extension Circular No. 75. 4
p. March.
• Summary: Contents: Soil requirements. Soil preparation.
Fertilizer. Inoculation. The way to plant. Don’t plant too
early. Don’t plant too deep. Quantity of seed to plant.
Cultivation. Harvesting. Good varieties. Address: Columbia,
MO.
1631. Garner, W.W.; Allard, H.A. 1920. Effect of the relative
length of day and night and other factors of the environment
on growth and reproduction in plants. J. of Agricultural
Research 18(11):553-606 + 16 plates at end. March. [26 ref]
• Summary: The pioneering early study on photoperiodism
which was conducted on soybeans, this is the earliest
document seen (Oct. 2013) concerning photoperiodism in
connection with soybeans. The terms “photoperiod” and
“photoperiodism” were first used in this publication.
Contents: Introduction. Preliminary observations.
Relation of date of planting to date of blossoming in
soybeans (soybeans were planted through the spring and
summer of 1919 in Washington, DC). Discussion of results.
Length of daily light exposure in relation to vegetative
development. Relationships between annuals, biennials,
and perennials. Is the response to differences in day length
a principle of general applicability in biology? Conclusion.
Summary.
“The term photoperiod is suggested to designate
the favorable length of day for each organism, and
photoperiodism is suggested to designate the response of
[each] organism to the relative length of day and night.”
Summary: “(1) The relative length of the day is a factor
of the first importance in the growth and development of
plants, particularly with respect to sexual reproduction. (2) In
a number of species studied it has been found that normally
the plants can attain the flowering and fruiting stages only
when the length of day falls within certain limits.”
“(8) In extensive tests with soybeans, variations in
the water supply ranging from optimum to a condition of
drought sufficient to induce temporary wilting daily and to

cause severe stunting of the plants were entirely without
effect on the date of flowering, although in some cases
drought seemed to haste somewhat the final maturation of the
seed. Similarly, differences in light intensity, in combination
with differences in water supply, failed to change the date of
flowering in soybeans.
“(10) The interrelationship between the length of day
and the prevailing temperatures of the winter season largely
control successful reproduction in many species and their
ability to survive in given regions. (11) The relation between
the length of the day and the time of flowering becomes of
great importance in crop yields in many instances and in
such cases brings to the forefront the necessity for seeding at
the proper time.” A graph (line; p. 568) shows the shortening
of the vegetative period preceding flowering in soybeans.
Note: Beginning in 1910, Wightman Garner and Henry
Allard conducted experiments to test the effect of day length
on flowering. They found that soybeans flower when the
day length is shorter than a certain critical length. These
short-day plants (SDPs) flower in the fall as the days are
getting shorter. In 1920, when W.W. Garner and H.A. Allard
published their discoveries on photoperiodism, they felt it
was the length of daylight that was critical, but it was later
discovered that the length of the night was the controlling
factor. W.W. Garner (born 1875) was also an expert on
tobacco. Address: 1. Physiologist in Charge; 2. Physiologist,
Tobacco & Plant Nutrition Investigations, Bureau of Plant
Industry, USDA.
1632. Hughes, H.D.; Wilkins, F.S. 1920. Soy beans in Iowa.
Iowa Agricultural Experiment Station, Circular No. 65. 4 p.
March.
• Summary: Contents: Introduction. Importance: In corn–for
hogging down, in corn for silage or sheeping down, alone
for hay, for seed. Climate, soil and inoculation: Method of
inoculation (soil inoculation, glue or sugar solution, culture).
Varieties: Seed production, hogging down, hay, for silage and
sheeping down, maturity. Seeding: Seedbed preparation, time
of seeding. Method of seeding: With corn, for seed or hay.
Rate of seeding: In corn, in rows, drilled like small grain,
depth of seeding. Cultivation: In rows, drilled like small
grain. Harvesting: For seed, for hay. Threshing. Cow peas.
The introduction begins: “The Iowa Agricultural
Experiment Station has grown a number of different varieties
of soy beans each year since 1910. It finds the crop very
dependable, the better varieties producing yields of from 15
to 25 bushels of seed, or 2½ to 3½ tons of hay per acre in
most seasons.”
The following varieties are listed (here alphabetically):
Black Eyebrow, Chestnut, Early Yellow, Ebony, Elton,
Habaro, Ito San, Manchu, Medium Green, Medium Yellow,
Minnesota 166, Minnesota 167, Mongol, Ohio 7496, Peking,
Roosevelt, Stone’s Ensilage, Wilson.
Note: This is the earliest document seen (Aug. 2013)
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that mentions the soybean varieties Minnesota 166, or
Minnesota 167, or Stone’s Ensilage. Address: Agronomy
Section, Ames, Iowa.
1633. King, F.G. 1920. Ground soybeans for fattening cattle.
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 237. 7 p. March.
• Summary: “’Can high-priced cottonseed meal and linseed
oil meal be replaced by a farm grown product?’ is a frequent
question with cattle feeders. All feeders desire the rapid
gains obtained by supplementing their rations with a protein
concentrate, but the cost of the feed is often so high that
farmers are skeptical about the economy of the practice.
Three years of experimental work at Purdue University
Experiment Station has shown that soybeans offer great
possibilities as a feed that can be used to supplement the
other farm grown feeds in fattening stock.”
“Analyses were made of soybeans from samples taken
of the ground beans fed during a series of trials to test their
feeding value. A composite sample was taken each year for
three successive years. The average of the three analyses is
shown in Table I, in comparison with the average analysis of
cottonseed meal fed in the same tests...
“The results of substituting ground soybeans for
cottonseed meal in a ration for fattening cattle are shown in
Table II, which is a summary of data secured from averaging
3 trials with 2 and 3 year old steers, with 10 animals in each
lot...”
1634. Megee, C.R. 1920. Soy beans. Michigan Agricultural
Experiment Station, Special Bulletin No. 100. 11 p. March.
• Summary: Contents: Introduction (soy beans in Michigan).
Varieties. Adaptation. Preparation of seed bed. Time of
planting. Depth of planting. Inoculation. Method of planting:
For hay and green manure, for ensilage and hogging-off, for
seed, amount of seed required. Lime. Phosphate. Harvesting.
Summary.
The introduction begins: “Interest in soy beans has
increased greatly in Michigan during the past two years due
to the following reasons: First, frequent failure of clover
has made it necessary to secure an emergency hay crop
which will furnish hay the same season as planted; second,
increase in favor of the practice of sowing soy beans with
corn for ensilage and hogging-off; third, increased demand
for northern grown soy bean seed throughout Michigan and
bordering states; fourth, greater use of soy beans as a green
manuring crop.”
“Varieties: The selection of varieties is of great
importance as shown by tests conducted during the past
six years, some varieties yielding from three to four times
as much forage as others. The following varieties are
considered among the best for Michigan conditions: Manchu,
Ito San, Early Brown, Black Eyebrow... In northern counties,
the Early Black is apparently the best adapted variety.”

The section titled “Time of planting” (p. 550-51) notes:
“Mr. E.E. Evans, legume specialist of West Branch, Ogemaw
Co., Michigan, states that the greatest error of soy bean
growers in northern Michigan is too late planting, and that
he has never seen the crop seriously injured by frost between
May 10th and October 1st. The past season (1919) Ito San
soy beans planted at the Experiment Station on May 21st
yielded 624 pounds per acre more hay than did the same
variety planted June 7th.”
Tables show: (1) Soy bean variety test–1919. Planted
June 8, harvested Sept. 4. Varieties: Manchu, Ito San Early
Brown, Black Eyebrow, Medium Green, Mongol, Virginia,
Wilson 5 [Wilson-Five], Hollybrook, Wilson Black, Wilson,
Ogemaw, Mammoth Yellow. For each variety is given:
Pounds per acre of air dry hay adjusted to a 12% moisture
basis. Condition at maturity/harvest (e.g. seeds well formed,
seeds just forming, pods just forming). (2) The yields in tons
per acre of air dry hay produced by each of nine varieties
in five variety tests in four counties: Allegan, Bay, Monroe
(2), and Wayne. “The results of these tests correspond very
closely with the results of the Station.”
Photos show: (1) A soy bean variety test plot on the
College Station Field, Michigan (front cover). (2) Several
Ito San soybean plants, harvested, bundled up, and showing
pods. (3) “Soy beans are a valuable green manuring crop.
The above view shows soybeans drilled on an impoverished
sandy loam soil.” (4) Soybean root system, showing nodules.
(5) A field of soybeans. Address: Farm Crops Section, East
Lansing.
1635. Wiancko, A.T.; Cromer, C.O. 1920. Soybeans in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 238. 15 p. March.
• Summary: Contents: Summary. Introduction. Place in the
rotation. Soil preparation. Soil fertilization. Inoculation.
Time, method, and rate of planting. Cultivation. Harvesting.
Threshing. Varieties. Table IV (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and hay
production, 1903-1919.” For each year and variety is given:
Days required to mature, color of seed, and average yields
per acre for grain (bushels), hay (pounds) or both. 1903-07:
Ito San, Early Black, Early Brown, Ogemaw, Olive Medium,
Medium Early Black, Mammoth Yellow, Medium Green,
Very Dwarf Brown. 1905-09: Ito San, Dwarf Early Yellow,
Hankow, Hollybrook. 1909-13: Ito San, Austin, Flat King,
Hollybrook, Mikado, Sherwood. 1910-14: Ito San, Black
Beauty, Hollybrook, Tashing. 1914-18: Ito San, Auburn,
Sable, Hollybrook, Mongol, Peking. 1915-19: Ito San, Black
Eyebrow, Manchu, Ohio 9035, Ohio 7490, Ohio 7476, Ohio
7406. 1916-19: Ito San, Elton, Hoosier, Mandarin, No.
28050, No. 30600, No. 30601, No. 30747, No. 36846, No.
36847, No. 36918. 1917-19: Ito San, Haberlandt, Lexington.
Photos show: (1) Corn and soybeans growing together
in a field, to be used “either for silage or for pasturing
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down with hogs or sheep.” (2) “Pasturing corn and soybean
mixture with sheep. This is an economical way to harvest
the crop.” (3) “Hogs in soybean pasture. Many Indiana
farmers are using soybeans for hog-pasture, supplementing
it with corn.” (4) “Roots of soybean plants, showing nodules
of bacteria.” (5) “Cultivating soybeans with regular corn
cultivators [each pulled by 2 horses, with a man riding on
the back]. The rows are 36 inches apart and were drilled at
the rate of half a bushel of seed per acre.” (6) “Harvesting
soybeans with mower [pulled by two horses] with sidedelivery attachment, cutting two rows at a swath. In
harvesting for seed, the time of cutting is important, because
if the pods are too dry, much of the seed will be lost from
shattering.”
1636. Wolf, Frederick A. 1920. Bacterial blight of soybean.
Phytopathology 10(3):119-32. March. [8 ref]
• Summary: “For several years, especial attention has
been given at the North Carolina Agricultural Experiment
Station to the diseases of soybean; Soja max (L.) Piper.
The most important diseases of this crop within the State
have been found to be Fusarium blight or wilt, caused by
Fusarium tracheiphilum E.F.S., and bacterial blight. Careful
investigation of the former of these diseases has been made
by Cromwell...”
A bacterial blight found in North Carolina is considered
to differ from the one due to Bacterium glycineum. The
disease was first observed in Nebraska in 1905 by Heald [see
Heald 1906]; it was subsequently reported in Connecticut
and Wisconsin. The cause of the blight is said to be
Bacterium sojae n. sp. The disease is considered to differ
in several respects from one previously described as being
caused by Bacterium glycineum. The infection is believed to
spread from the cotyledon to the true leaves and from these
leaves to other leaves. Infected seed are believed to be the
chief means by which the disease is carried over winter and
by which it is introduced into new localities. Infected leaves
which remain in the field during winter have also been found
to harbor this parasite. The disease is spread in the field by
splashing rains. Address: North Carolina Agric. Exp. Station.
1637. Hartford Republican (Hartford, Connecticut). 1920.
Look out for these so-called “coffee beans.” April 2. p. 7,
col. 2.
• Summary: “The Department of Agriculture warns buyers
against two co-called coffee beans–the South American
‘coffee bean’ the other as ‘new coffee bean,’ which are being
exploited by extravagant statements in advertisements. The
former is the jack bean, the latter the soy bean. Both are
well-known plants and there is no justification, says the
department, for either extravagant advertising under new
names nor for exorbitant prices for the seed.”
“The soy bean, almost since its introduction into
America, has been exploited at different times as ‘coffee

berry,’ ‘coffee bean,’ ‘new coffee plant,’ ‘domestic coffee
berry’ and ‘new domestic coffee berry.’ For many years
the soy bean has been used to a slight extent in Europe,
especially in Switzerland, as a substitute for coffee. In Japan
and southern Russia the soy bean is prepared as a coffee
substitute and placed on the market. The product is ground
very fine and has much the same appearance as coffee.
“For those who desire a substitute for coffee as a drink,
the dry beans of any variety of soy bean, when properly
roasted and prepared, may be used. Prepared as coffee, the
soy bean gives a liquid which in color and aroma is similar
to coffee but has no stimulating effect, Many people fond
of cereal drinks think the soy bean coffee fully equal to the
cereal coffee substitutes.
“The use of the jack bean [Canavalia ensiformis] or
‘near coffee’ is not a new thing,...”
1638. Hoard’s Dairyman. 1920. Variety of soy beans (Letter
to the editor). 59(11):701. April 2.
• Summary: H.A.L. of Zumbrota, Minnesota, writes: “What
kind of soy beans do you recommend for black loam soil
from 6 to 10 inches deep with clay sub-soil? I want to put
10 acres with my corn for silage. Do you recommend hill
planting or drilling?”
The reply: “The problem of growing soy beans with
corn for ensilage purposes is more or less in the experimental
stage. There are those who have been doing this for the
past few years and who report very good results.” On
the other hand, some have discontinued their tests. “In
selecting a variety of soy beans to grow with corn it should
be remembered that it is not necessary to choose one that
will mature its seed. What is wanted is a variety that will
give as large a plant growth as possible. For Wisconsin and
Minnesota conditions varieties like the Medium Early Green
and Ito San have given very good results, especially the
former.”
“Drilling in the corn and beans is by far the preferable
method to follow. This has been the experience of those who
have grown them successfully.”
“The soy beans should be inoculated before planting to
insure the most vigorous growth possible. The inoculation
[inoculum] can be obtained from the experiment station at
Madison, Wisconsin, or perhaps from the Minnesota station,
together with complete directions for carrying out the
process.” Address: Iowa.
1639. Los Angeles Times. 1920. Be on the lookout for
“coffee” beans. April 4. p. IX6.
• Summary: “The Department of Agriculture warns buyers
against two so-called coffee beans–the ‘South American
coffee bean,’ the other as ‘new coffee bean,’ which are being
exploited by extravagant statements in advertisements. The
former is the jack bean, the latter the soy bean. Both are
well-known plants and there is no justification, says the
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department, either for extravagant advertising under new
names nor for exorbitant prices for the seed.
“The use of the seeds of various legumes and cereals as
coffee substitutes is not new. Legumes which have been used
or exploited as coffee beans include the soy bean, cowpea,
chick pea, horse bean and jack bean... The seeds of a few of
these legumes, especially the soy bean, possess some merit
as coffee substitutes, but the desirability of any is a matter of
individual taste. This use has led to extensive advertising of
such seed... and even to their large use as adulterants of the
true coffee.
“The soy bean, almost since its introduction into
America, has been exploited at different times as ‘coffee
berry,’ ‘coffee bean,’ ‘new coffee plant,’ ‘domestic coffee
berry,’ and now ‘new domestic coffee berry.’ For many years
the soy bean has been used to a slight extent in Europe,
especially Switzerland, as a substitute for coffee.
“In Japan and Southern Russia the soy bean is prepared
as a coffee substitute and placed on the market. This product
is ground very fine and has much the same appearance as
coffee.
“For those who desire a substitute for coffee as a drink,
the dry beans of any variety of soy bean, when properly
roasted and prepared, may be used. Prepared as coffee, the
soy bean gives a liquid which in color and aroma is similar
to coffee, but has no stimulating effect. Many people, fond
of cereal drinks, think the soy bean coffee fully equal to the
cereal coffee substitutes.”
Note: This is the earliest document seen (Jan. 2011) that
uses the term “new coffee plant” or “new domestic coffee
berry” to refer to the soy bean in connection with soy coffee.
1640. Fellers, Carl R. 1920. Re: Mr. Jun, a Chinese living
in America, has stopped making soy sauce. Letter to Dr.
Charles Thom, Bureau of Chemistry, USDA, Washington,
DC, April 5. 1 p. Typed, without signature.
• Summary: “Mr. Jun, a Chinese, had discontinued the
manufacture of soy sauce for some months, although he
operated his factory for nearly two years previous to this
date. The reason he discontinued his business was the high
cost of labor in this country as compared to the cheapness
of same in China and Japan where most of the soy sauce is
made. He told me that it could be imported to this country
much cheaper than he could make it. Mr. Jun told me that in
two years during which he manufactured soy sauce he made
about 50 to 80 thousand pounds of the sauce, and made from
this a clear profit of between five and six thousand dollars.
He sold the sauce at the rate of fifteen dollars per hundred
pounds.”
Note: It is not clear where Mr. Jun’s soy sauce factory
was located. It may have been in San Francisco, since
that is the city from which Fellers is writing. Address:
Bacteriologist, Bureau of Chemistry, USDA, San Francisco,
California.

1641. Church, Margaret B. 1920. Re: Request for
information on and samples of fermented foods in China.
Summary of research on these foods in the USA. Letter to
Dr. Y.S. Djang, Chichi Industrial Inst., Tientsin, China, April
6. 2 p. Typed, without signature (carbon copy).
• Summary: Church was given Dr. Djang’s name by Carl
Fellers, who is presently a member of her Bureau and
stationed in San Francisco, California. “We are studying
in this office food products produced from soy beans by
controlled fermentation processes, and also red rice (angkak). As it happens we have studied the Japanese process
of making soy sauce most specifically.” Church requests
samples of Chinese soy sauce not found on the U.S. market,
“or sauce flavored with decoctions of such things as Perilla
or Ceirela... We are interested in knowing to what extent
sweetening such as molasses, caramel or sugar is used in
Chinese soy sauce. Is the practice of sweetening soy sauce
local, or confined to broad areas as southern China and not
Central China?”
Note: This is the earliest document seen (April 2012)
that contains the term “Chinese soy sauce.”
“At times we have attempted to make fermented bean
cheese. It would be of value to us if you could send us
one or more of those little to-fu cheeses as they might be
secured in the middle of the process, when they are covered
with an inch or so of white mold...” Address: Microanalyst
[Biological Laboratory, Bureau of Chemistry, USDA,
Washington, DC].
1642. Wilkins, F.S. 1920. Soy beans in the corn belt.
Wallaces’ Farmer 45(15):1081, 1093. April 9.
• Summary: “Soy beans are growing in popularity in the
corn belt at a very rapid rate. Reports from eighty-two
county agents show that there were over five times as many
soy beans grown in their counties in 1919 as in 1918, and
these same county agents state that indications are favorable
for a still greater increased acreage in 1920 if seed can be
obtained... Farm Bureau reports show that 89% of the soy
beans grown in 1919 were seeded with corn.” Also discusses
uses of the crop and harvesting methods. Photos show a man
standing in a field of: Soy beans drilled solid for seed. Soy
beans for seed at the left and for hay at the right. Address:
Iowa Agric. Exp. Station.
1643. Hackleman, J.C. 1920. Re: Perley’s Mongol soybeans.
Letter to W.J. Morse, Bureau of Plant Industry, Washington,
DC, April 16. 2 p. Typed, with signature on letterhead.
• Summary: “I have a small sample of the original Perley’s
mongol soybeans. The sample I have was produced in 1913
by Mr. Perley from seed which he selected in the field from
an individual plant in the fall of 1912. I have just written
to the Wing Seed Company to get their information on
the naming of this variety, and they give us the following
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information.
“’We found great confusion in the naming of the soy
beans, and also much need of work to bring out pedigreed
varieties. We named the Mongol [Perley’s Mongol] when we
had satisfied ourselves of its value. It was a selection of our
own out of the Hollybrook. The Hollybrook sample came
from one of the experiment stations, either yours [Illinois] or
Purdue [in Indiana]. My own memory on this matter is very
clear and I do not think it is even necessary to look up our
records.’”
Hackleman then asks Morse for clarification. Note
1. Perley lived in Missouri, where he made his selection.
Hackleman worked at the Missouri Agric. Exp. Station
before coming to the Illinois station in Sept. 1919.
“Doubtless you will be interested to know that we
have formed here in this county what, I believe, is one of
the first soybean seed growers organizations in the United
States. I would like, also to get your opinion of that. Do
you know of any other group of farmers in the United
States who are organized on this basis? These farmers are
pledging themselves to grow only approved beans to handle
them in the best way possible and to make possible field
certification of their seed this fall. I believe that we will have
in the neighborhood of 600 acres of seed beans produced
in this county this year. Practically every man producing
beans will be a member of the Champaign County Soybean
Club. Membership in this club is restricted to Farm Bureau
members. Note 2. This is the earliest document seen (June
2005) concerning certification of soybean seed.
“We are planning on at least two and probably three
meetings of the membership this year. Our next meeting
will be in the nature of a county tour, going in automobiles
from one farm to the other, in order to see how the beans are
handled and how successful the different cultural practices
are. This will be made about the 10th of June. We will make
another trip perhaps in August and final meeting at the time
of the field certification, which will be later in September.
“I am writing to invite you to come to Champaign
County on your western itinerary this year. We would very
much like for you to be here this fall, if possible, so as
to make the tour with us and see the soybean men of this
county. I shall appreciate an early reply and hope that you
will plan on paying us a visit.”
Note 3. It was the arrival of J.C. Hackleman at the
Illinois station in Sept. 1919 and his subsequent major
creative work with soybeans that, more than anything else,
got Illinois moving on commercial soybean production–at a
rather late date.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.

Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1644. Fellers, C.R. 1920. Re: Information on soy cheese and
canned soy curd. Letter to Margaret B. Church, Bureau of
Chemistry, USDA, Washington, DC, April 20. 1 p. Typed,
without signature. [1 ref]
• Summary: “I have obtained some information regarding
the manufacture of soy cheese and canned soy curd and have
made one factory inspection. I hope to make a couple more
soon and will be glad to send you a copy of my report when
it is finished. As you probably know, Aspergillus is used in
the manufacture of these products.”
Note: This is the earliest English-language document
seen (April 2013) that contains the term “soy curd” or the
term “canned soy curd.” “Soy cheese” almost certainly refers
to fermented tofu, and “canned soy curd” to canned tofu.
Address: Bacteriologist, San Francisco, California.
1645. Chung, H.H. 1920. Re: Offer to gather information
about fermented soy products in China for Margaret Church.
Letter to Miss Margaret B. Church, Biological Laboratory,
Bureau of Chemistry, USDA, Washington, DC, April 27. 1 p.
Handwritten. [Eng]
• Summary: Chung plans to return home this coming
July; his address will be Nan Kai College, Tientsin, Chihli
province, China. “I shall be very glad to do my best for you
in gathering information about the fermented food products
of my country and securing samples of the same, whenever
possible, after I have arrived at home. At present I have
nothing to add to what I already told you about the making
of soy sauce. The people in my province (Kiangsi) also make
cheese out of tofu as you described, and we usually dye it
with the powder of a kind of seeds which I think are those of
Bixa Orellana L. [annatto]. I have never examined the mold
with a microscope, so I cannot say what mold is used here.
Yours truly...”
Note: At the top of the letter Miss Church has written
“Chinese cheese.” Address: 120A Conant Hall, Cambridge
38, Massachusetts.
1646. Fairchild, David. 1920. Foreign Plant Introduction
Medal: Memorial to the late Frank N. Meyer presented to
Mr. Barbour Lathrop “for distinguished service in the field
of Foreign Plant Introduction.” J. of Heredity 11(4):168-73.
April.
• Summary: “Frank N. Meyer, Agricultural Explorer of the
Office of Foreign Seed and Plant Introduction, who lost his
life in the waters of the Yangtze River, left a bequest of a
thousand dollars... This was Mr. Meyer’s touching tribute to
the organization with which he was connected for thirteen
years as its agricultural explorer in China, Turkestan and
other parts of Asia.” The members of the office decided to
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put the bequest into a permanent tribute to his memory in the
shape of a medal which should be awarded for distinctive
service in the field of foreign plant introduction. The medal
was designed by the well-known sculptor Theodore SpicerSimson. On one side is a facsimile of the bas-relief which
Queen Hatshepsut of the 18th Dynasty [of Egypt] (1570
B.C.) had executed upon the wall of her palace at Thebes to
commemorate the first introduction of a foreign plant–the
incense tree from the land of Punt. On the reverse side of the
medal is the name of Frank N. Meyer, with the inscription
from a poem by Chi K’ang, a poet of the Tang Dynasty, 618
A.D., which freely translated carries the thought that “In the
glorious luxuriance of the hundred plants he takes delight.”
Page 172 states that Mr. Barbour Lathrop’s last
expedition ended in the summer of 1903. Although he has
conducted no long expeditions since then, “his interest in
the work of plant introduction has continued. During his
travels he has sent us many valuable things, including a
most complete account, with photographs, of the soy-bean
products of Japan,...”
The first medal was awarded to Mr. Barbour Lathrop
of San Francisco, California, on 3 May 1920 in the Homer
Building, Washington, DC. Address: President of the
American Genetic Assoc.
1647. Robison, W.L. 1920. Soybean oilmeal as a feed for
swine: Comparisons with soybeans, linseed oilmeal, and
tankage. Ohio Agricultural Experiment Station, Monthly
Bulletin 5(4):114-20. April.
• Summary: Contents: Soybeans a possible home-grown
source of protein. Soybeans not an entirely satisfactory
supplement. Soybean oilmeal superior to ground soybeans.
Pigs failed to balance ration when one feed was unpalatable.
Soybean oilmeal more valuable than linseed meal. With
forage soybean oilmeal is excellent supplement.
Includes the following tables the subject matter of
which is discussed in the test: I. Tankage and soybeans as
supplements to corn; II. Comparison of tankage, soybean
oilmeal and ground soybeans for supplementing corn; III.
Comparison of tankage, soybean oilmeal and soybeans
as supplements to corn for self feeding in dry lot; IV.
Comparison of Linseed oilmeal and soybean oilmeal for
supplementing corn in dry lot feeding; V. Tankage, soybean
oilmeal and soybeans as supplements to corn for feeding.
Three photos show pigs fed different diets, including ground
soybeans and soybean oilmeal.
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the term “soybean oilmeal” or the
word “oilmeal” to refer to ground, defatted soybeans.
1648. Smith, Alfred G.; Hope, C.E. 1920. Farm practices
with soybeans: Based on a survey of fifty farms in
northeastern North Carolina. North Carolina Department of
Agriculture, Bulletin 41(5):1-30. Whole No. 267. April.

• Summary: Contents: Introduction. Summary. Outlet
for soybeans and recent economic development. General
characteristics of the soybean area of northeastern North
Carolina. General characteristics of the farms. Varieties and
seed. Growing soybeans. Harvesting soybeans for seed.
Soybean hay. Combination of crops. Distribution of labor.
Yields and costs. Factors influencing yields. Capacity of man
and work stock labor. Soybeans and hogs. Agreements with
croppers and tenants.
“In that part of northeastern North Carolina consisting
of the counties of Hyde, Tyrrell, Perquimans, Pasquotank,
and Camden, more soybeans are produced than in any other
section of the State. Here, indeed, soybeans have become
the chief legume crop, almost entirely supplanting cowpeas.
Nearly every farm produces some soybeans, and on many
farms they are the leading crop both in acreage and in crop
sales... Approximately 500,000 bushels of the 1916 crop
were shipped out of the territory, principally for seed and
feed purposes...
“The farms in the soybean area were very profitable in
1916...
“The Mammoth Yellow is the main variety of soybean
that is planted in northeastern North Carolina.
“Soybean seed are usually harvested with mechanical
pickers which thresh out the beans and leave the hulls on the
land, or with reapers and binders, and are then threshed.”
“Soybeans, on the fifty farms studied, yielded from
four to thirty-nine bushels per acre, and averaged nineteen
bushels when planted as the first crop and eighteen and eighttenths bushels when planted as the second crop...
“In 1915, approximately 200,000 bushels of the North
Carolina crop were crushed for oil and meal. In 1916, the
mills again bought beans to crush, but an increase in price
made it more profitable to resell the beans for seed and for
food than to crush them for oil and meal. On this account
practically none of the 1916 crop was crushed, but in the
summer of 1917 fully 200,000 bushels were imported from
Manchuria and crushed by the North Carolina mills.
“When used for canning purposes, the beans are usually
mixed with navy beans and canned in the same way as
navy beans. One dealer alone shipped 14,000 bushels out of
Engelhard, North Carolina, in 1916, to a canning factory in
Indiana [Probably Dyer Packing Co. in Vincennes, Indiana],
and large quantities were sold to other canning factories. The
canners can therefore be regarded henceforth as purchasers
of soybeans.”
Photos show: (1) A man standing in a high-yielding field
of soybeans. (2) A field of Mammoth Yellow soybeans ready
to pick. (3) A Pritchard soybean picker with two men riding
on it. (4) A field of soybeans in the shock–Hyde County. (5)
Side view of one type of horse-drawn soybean picker. (6)
A Gordon picker in operation harvesting soybeans between
corn rows. (7) Two men threshing soybeans mechanically.
Address: Raleigh.
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1649. Johnson, A.G.; Haskell, R.J. 1920. Diseases of cereal
and forage crops in the United States in 1919. Plant Disease
Bulletin, Supplement (USDA) No. 8. p. 1-81. May 1. See p.
75.
• Summary: “Soy bean (Soja max)
“Bacterial blight, caused by Bacterium glycinium,
occurred naturally in the varietal test plots at the Experiment
Station at Madison, Wisconsin.
“Streak, said to be caused by Bacillus lathyri Manns and
Taub., was common in Delaware last year.
“A stem rot of undetermined cause was reported in parts
of Tennessee. Whole fields showed dwarfed and yellowed
plants. A report of a somewhat similar trouble was reported
from Clermont County, Ohio.
“A leaf spot, cause not given, was collected in Ohio.”
Address: 1. Plant pathologist, Office of Cereal Investigations,
temporarily transferred to Plant Disease Survey, Bureau of
Plant Industry.

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].

1650. Market Reporter (The) (USDA). 1920. Soy beans and
cowpeas: Short supply results in high prices which affect
demand. 1(18):283. May 1.
• Summary: A table shows the wholesale price of 100 lb
of high quality soy bean seed offered by seedsmen on 24
April 1920 in dollars per 100 lb for various cities: $8.00 in
Baltimore, Maryland. $8.35 in Richmond, Virginia. $9.50
in Toledo, Ohio. $8.75 in Louisville, Kentucky. $9.00 in
Chicago, Illinois. $10.00 in St. Louis, Missouri. $9.00 in
Kansas City, Missouri. The average U.S. price for soy beans
on this same date last year was $5.00.
Another table on the same page shows retail prices of
high quality soybeans for use as seeds on April 20 in dollars
per pound for various geographical divisions. The prices
range from $9.80 in the Southern Division to $14.40 in
the North Central Division. Address: Bureau of Markets,
Washington, DC.

1652. Cobb, C.W. 1920. Increasing interest in soy beans.
National Stockman and Farmer 44(6):200. May 8.
• Summary: “Little did I think the article I wrote a short
time ago for The Stockman would cause the flow of letters
that I have been receiving, with all manner of inquiries. To
answer them separately would take an expert typist, so I will
try to answer here... All want to know where they can get
Medium Green soy bean seed. They can get them from seed
companies which advertise in Stockman, or possibly a few
from their experiment station... Those living in Crawford
county, Pennsylvania, I would advise to plant the Wilson
or Ito San as next best, to those further south in this state I
would plant Wilson and either Ohio 916 or Mammoth...”
The writer then describes in detail how he plants,
cultivates, cuts or mows, and stores soy beans–for hay or
threshed beans. “Put the soys in with commercial fertilizer
and there won’t be many weeds to contend with.”
“If cut by machine too many are lost by tramping. If cut
by binder more are threshed out than I care to lose. One man
with sharp scythe will cut a lot of them in a day, then drive
along rows and pitch them on, no need of raking. For hay roll
the ground after planting...” “I have never had less than 25
bushels per acre and from that to better than 60 bushels.”
“The soy is higher in protein than wheat middlings.
There is a process by which they can be made into a
substance resembling cow’s milk that would be hard to tell
the difference from cow’s milk so far as taste is concerned.”
Address: Erie County, Pennsylvania.

1651. Piper, C.V. 1920. Re: Exhibiting soy beans and
cowpeas. Letter to W.J. Morse, [USDA], May 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: In connection with the
exhibition of the Office of Exhibits, there is certain other
material from this office that it is very desirable to obtain.
From your office we would like the good specimens, to be
mounted in riker mounts 6 by 14, representing about ten
varieties of soy bean and about 6 varieties of cowpea. With
each of these specimens we will want an appropriate label
and also a small map of the United States with the region
indicated to which it is adapted, preferably painted in color.
It will take some inequity to get really desirable specimens to
occupy this space, but I think that with a little care you can
do this, and I wish you would see that these specimens are
secured during the season. Yours very truly,...”

1653. Williams, C.G. 1920. Field crop notes: Soybean
culture. Ohio Farmer 145(19):798. May 8.
• Summary: C.T.M. of Preble County, Ohio, writes, saying
that he plans to grow 14 acres of soybeans, part for hay and
part for seed. He asks for advice on planting and caring for
the crop.
Williams gives details on drilling in rows, depth of
planting, inoculation, cutting and raking for hay or cutting
for seed with a mower having a side-delivery attached to
cutter-bar, followed by threshing using a regular bean huller.
The common grain separator is widely employed by using
blank concaves and running the cylinder at half speed with
special pulleys. Yet there will be many cracked beans, even
with these adjustments. This injures them for use as seed, but
they can still be fed. Small lots can be threshed easily with
a flail or by tramping them out. Address: Ohio Agric. Exp.
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Station.
1654. Bachtell, Myron A. 1920. Corn and soybeans. Timely
Soil Topics (Dep. of Soils, The Ohio State Univ.) No. 24. 4 p.
May.
• Summary: “Constantly increasing interest is being
manifested by farmers in the possibilities of the corn and
soybean combination. Mr. J.L. Justice of Indiana in a recent
article published in The Ohio Farmer concluded with the
statement, ‘The soybean is only on the threshold of the
popularity that it will enjoy as a suitable teammate for Indian
corn.’” Contents: Partially self supporting. Some competition
expected. Extra fertilization desirable. Inoculation essential.
A chance to increase fertility.
1655. Calvino, Mario. 1920. Estudio sobre el cultivo de la
soya en Cuba [Studies on soybean culture in Cuba]. Revista
de Agricultura, Comercio y Trabajo (Cuba) 3(4):124-31.
May. [Spa]
• Summary: Calvino conducted extensive tests with
varieties from the United States relative to their adaptation,
culture, yields and nutritive value. “We have continued our
experimentation with Soya, having obtained from the office
for the introduction of new plants of the Department of
Agriculture in Washington, DC, a magnificent collection of
varieties: S.P.I. 40125, Wilson Five, Barket [Barchet], Early
Brown, Pekin, Arlington, Biloxi, Black Eyebrow, Virginia.
“The varieties that we already had are the following:
Soya amarilla [yellow] Nakasawa (obtained via Mr.
Nakasawa of Japan), Soya Gigante [Giant Soy] imported
from the USA. Soya Negra [black]: This seed arrived mixed
in with some others, and having observed some plants in our
fields, we propagated its seeds. Hahto, an excellent variety
obtained from the USDA in Washington.” Most seeds were
first planted on 14 March or 11 Aug. 1919. They germinated
about 6 days later, and were harvested on 9 June or 28 Oct.
1920. The yields (in bushels/acre, in descending order by
yield) are follows: Peking, 21.3; Early Brown, 17.1; Black
Eyebrow, 16.4; Biloxi, 14.5; Hahto, 14.4; Virginia, 13.7;
Wilson-Five, 13.6; Amarilla Nakasawa, 13.3; Arlington,
12.1; Mammoth 8.1; Barchet, 7.6. The percentages of oil
ranged from 15.6 (Arlington) to 19.2 (Biloxi) while the
percentages of protein ranged from 28.1 (Virginia) to 39.1
(Hahto).
Photos show: (1) Comparison of inoculated and
uninoculated soy bean plants with roots exposed. (2) A
man standing in an experimental field of soy beans in 1919.
(3) A man in a field of tall Biloxi variety of soy beans. (4)
A ruler showing the size of soy-bean pods and beans. (5)
Eleven different varieties of soy beans lined up next to
rulers to show the relative size of each. (6) Biloxi variety
of soy bean plant with roots. (7) Giant variety of soy bean
plant with roots. (8) Soy bean plants with pods, grown at
the Agronomic Station. (9) Close-up of inoculated soy bean

plant roots, with small nodules. Also contains many tables.
Note: From 1910 to 1914 Prof. Calvino was at the
National School of Agriculture in Mexico giving a course
on the multiplication of plants. He may have learned
of soybeans in Mexico at that time. Address: Doctor en
Ciencias Agricolas de la Universidad de Pisa, Cuba.
1656. Montgomery, Cary W. 1920. Factors affecting labor
and miscellaneous costs of producing crops. Comparison
of figures secured at county experiment farms. Ohio
Agricultural Experiment Station, Monthly Bulletin 5(5):15458. May. Whole No. 53.
• Summary: Tables show: (1) A comparison of rotations–
five-year average yield and value per acre, 1915-1919 at the
Northeastern Test Farm. (2) Crop costs and net receipts per
acre for 1917, 1918, 1919. Soybean hay is included in each
table. Address: Wooster, Ohio.
1657. Pure Products (New York). 1920. Warning against socalled “coffee” beans. 16(5):253. May.
• Summary: “The Department of Agriculture warns buyers
against two so-called coffee beans–the ‘South American
coffee bean,’ the other as ‘new coffee bean,’ which are being
exploited by extravagant statements in advertisements. The
former is the jack bean, the latter the soy bean. Both are
well known plants, and there is no, justification, says the
department, either for extravagant advertising under new
names nor for exorbitant prices for the seed.
“The use of the seeds of various legumes and cereals as
coffee substitutes is not new. Legumes which have been used
or exploited as coffee beans include the soy bean, cowpea,
chick pea, horse bean, and jack bean.”
“The soy bean, almost since its introduction into
America, has been exploited at different times as ‘coffee
berry,’ ‘coffee bean,’ ‘new coffee plant,’ ‘domestic coffee
berry,’ and ‘new domestic coffee berry.’ For many years
the soy bean has been used to a slight extent in Europe,
especially Switzerland, as a substitute for coffee. In Japan
and Southern Russia the soy bean is prepared as a coffee
substitute and placed on the market. This product is ground
very fine and has much the same appearance as coffee.
“For those who desire a substitute for coffee as a drink,
the dry beans of any variety of soy bean, when properly
roasted and prepared, may be used. Prepared as coffee, the
soy bean gives a liquid which in color and aroma is similar
to coffee, but it has no stimulating effect. Many people fond
of cereal drinks think the soy bean coffee fully equal to the
cereal coffee substitutes.”
1658. Tracy, S.M. 1920. Forage for the cotton belt. Farmers’
Bulletin (USDA) No. 1125. 63 p. May. See p. 37-38.
• Summary: Discusses various forage crops, including soy
beans (p. 37-38), velvet beans (p. 38-40), kudzu (Pueraria
thunbergiana, p. 45-47), peanuts (p. 47) and chufas (p. 49–
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for hogs in cotton states).
The section titled “Making hay” (p. 55) states that
“Legumes like cowpeas and soy beans, in which the seed is
an important part of the forage, should not be cut until the
earliest pods begin to mature...”
The section titled “Temporary pastures” contains a chart
(p. 58) showing crops that can be used for fresh grazing each
month in the central and southern parts of the cotton region:
August–Cowpeas, soy beans. September, October and
November–Cowpeas, soy beans, chufas, peanuts. December–
Cowpeas, chufas.
The section on “Silage crops” (p. 58-59) notes that
“Corn and sorghum are the principal crops for making
silage, but the quality of the feed made from them is greatly
improved when mixed with even a small proportion of some
legume, like cowpeas, soy beans, or beggarweed.”
“A mixture of beggarweed and cowpeas or soy beans is
often used in the sandy coast region...”
The section titled “Soiling crops” states (p. 59): “On
soils where alfalfa can not be grown it is generally possible
to use vetches, cowpeas, or soy beans in its place.”
Photos show: Kudzu displaying its heavy vegetative
growth (p. 45). A Negro family (including children) piling
peanuts for hay (p. 47).
Note: Samuel Mills Tracy lived 1847-1920. Address:
Agronomist, Office of Forage-Crop Investiations.
1659. Piper, C.V. 1920. Re: A banquet at which soybeans
will be served. Letter to W.J. Morse, [USDA], June 9. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: It is proposed to give
a banquet in the Department to the editors on June 17,
in which it is desirable to have dishes which have been
developed as a result of the Department’s work. In this
connection it would be highly desirable to have soy bean
muffins and also green soy beans for the bill of fare in case
the flour and the canned beans can be obtained. Langworthy
will attend to the cooking of the food. Will you try to advise
Dr. Taylor by noon today whether this material can be
secured and in time for the banquet? They want to be certain
about it, on account of the bill of fare.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1660. Morse, W.J. 1920. Re: Mr. J.D. Grimes asks for
information on grasses suitable for grazing stock in
North Carolina. Letter (memorandum) to Prof. C.V. Piper
[Agrostologist in Charge, BPI, USDA, Washington, DC],

June 26. 1 p. Typed, with signature on letterhead.
• Summary: “With regard to request of Mr. J.D. Grimes,
as stated in the attached letter, for information on any grass
suitable for stock grazing on land bordering on Pamlico
Sound, Hyde County [North Carolina], will say I am afraid
I will not be able to give much information. Although I have
visited Hyde County on Soy bean work at various times it
has generally been anywhere from the middle of October
up to the first of November. I have not been on the land
bordering the Pamlico Sound. The section devoted to Soy
bean growing is located principally on the ridge surrounding
Lake Mattamuskeet [the largest lake in North Carolina].
Of course, this ridge is much higher than the land situated
near the Sound. In the eastern part of Danfort [sic, Beaufort]
County, bordering on the Pungo River, which empties into
the Pamlico Sound, there is some stock grazing on the
low lands, which I judge are much the same as those long
Pamlico Sound. I would not care to make any suggestions as
I think the matter should be taken up by some one who has
gone over the land in question. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1661. Piper, C.V. 1920. Re: Soy bean meal. Letter to W.J.
Morse, [USDA], June 28. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Will you please endeavor
to secure as quickly as possible about 50 pounds of soy
bean meal? If you are in touch with sources, take it up with
Mr. Lydenberg and Mr. Reed so that it can be secured as
promptly as possible.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1662. Bean-Bag (The) (Lansing, Michigan). 1920. Why soy
beans are growing in popularity. 3(1):88. June.
• Summary: “Soy beans increase the farmer’s supply of rich
protein feed and add fertility to the fields upon which they
are grown, says G.M. Briggs of the College of Agriculture
[Wisconsin]. Farmers in various sections of the state have
planted them a number of seasons with satisfactory returns
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and for years the crop has been grown on the agricultural
experiment station farm. Here are several good reasons why
farmers in many sections of Wisconsin should try a limited
acreage of soy beans:
“A majority of farmers in Wisconsin are having good
success with them.
“Soy beans are just a common crop for common people.
It is not necessary to have a soil free from acid for good
yields.
“The best annual legume for medium to light soil is the
soy bean. It yields best on fertile soils, yet yields on light
soils where other legumes fail to catch.
“It is an annual plant–sureness of crop is a certainty.
“The soy bean is the dual purpose member of the
legumes–an annual used as a green manure, silage, hay, feed
and pasture crop.
“In feeding trials, soy bean hay is equal to alfalfa.
“Soy beans take no more moisture when planted with
corn than do weeds and the leaves make rich silage. The
labor of caring for Soy beans with corn is no greater than for
corn alone.
“Properly cured the crop is relished by all stock.
“Soy beans are easy to grow, as they are not attacked by
any serious diseases.
“Being a legume, the soy bean builds up soil by adding
nitrogen.”
1663. Gossard, H.A. 1920. Watch for chinch bugs: Method
of constructing dust and tar barriers in farm fields. Ohio
Agricultural Experiment Station, Monthly Bulletin 5(6):17879. June. Whole No. 56.
• Summary: Discusses Blissus leucopterus. Chinch
bugs were quite abundant in some Ohio neighborhoods
last summer. When they become abundant, they can be
combatted with crops. It is “best to omit sowing wheat for
a year or two and instead to plant crops immune to their
attacks, such as soybeans,...”
1664. Hartwell, Burt L. 1920. Field experiments which
included the soy bean. Rhode Island Agricultural Experiment
Station, Bulletin No. 183. 15 p. June.
• Summary: Contents: Soy bean varieties. Soy beans and
silage corn. Soy beans versus cowpeas. The response of soy
beans to soil conditions. Summary.
Tables show: (1) Varieties of soy beans classified into
three groups on the basis of maturity (early, medium, or
late), and also of yield of beans (large, medium, or small).
The years of observation range from 1911 (for Chernie,
and Merko) to 1920. The named varieties are: Amherst,
Auburn, Austin, Black Eyebrow, Buckshot, Chernie, Early
Brown, Elton, Guelph (Medium Green), Hollybrook, Ito
San, Kentucky A, Manchu, Manchurian, Manhattan, Merko,
Mikado, Mongol, Ohio 02690, Ohio 06693, Ohio 749625, O’Kute, Pekin [Peking], Samarow, Swan, Tashing,...,

Virginia, Wilson Five.” (1A) Eight varieties tested for silage
in 1918 and 1920. “The Haberlandt, Austin and Swan appear
to be promising for silage.” (2) Corn and soy beans grown
separately and together; yield per acre as put into silo. (3)
Dry matter and nitrogen in corn when planted alone or with
soy beans. (4) Yields of soy beans and cowpeas per acre. Soy
beans always outyielded cowpeas.
The authors found the ability of soybeans to secure
their needs for phosphorus to rank between that of carrots
(which obtain their full requirements) and turnips (which are
practically unable to grow unless phosphates are applied).
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Kentucky A. Address: Ph.D.,
Director of the Station, Agronomy, Chemistry.
1665. Robison, W.L. 1920. The use of forage crops in the
fattening of pigs. Ohio Agricultural Experiment Station,
Bulletin No. 343. p. 169-222. June.
• Summary: Experiment IX is titled “Soybean pasture; full
and limited feeding.” Table XIII (p. 201) shows the results
of the 8-week trial. The rate of gain and the concentrate
requirement per unit gain of pigs on soybean pasture varied
with the amount of concentrates fed. Full fed pigs given a
high protein supplement gained more rapidly and ate fewer
pounds of concentrates for each pound of gain produced than
others given only corn as a concentrate. In the case of limited
feeding the use of tankage did not increase the rate of gain
nor lower the concentrate requirement per unit of gain.
Experiment XIV (p. 208) includes feeding with
soybeans and rape. Experiment XVII is titled “Comparison
of sweet clover and soybean pasture.” Two lots of pigs fed
corn alone and corn and tankage on soybean pasture gained
more rapidly and required fewer pounds of concentrates per
unit of gain than either of the two lots similar fed on sweet
clover pasture. A small amount of tankage with corn proved
beneficial for feeding pigs on sweet clover pasture, but was
not needed by the pigs on soybean pasture.
Another experiment looks at corn replaced by tankage
in full feeding of forage, including soybeans (p. 214). A table
shows the results of each experiment.
Conclusions: “Pigs on forage need a smaller amount
of nitrogenous concentrates in the ration,...” “Soybean
pasture is an acceptable forage but furnishes pasture for
only a relatively short time.” Address: M.S., Asst. in Animal
Husbandry [Columbus, Ohio].
1666. Scientific American Monthly. 1920. Food economy.
1:560. June.
• Summary: Dr. C.O. Johns of the USDA Bureau of
Chemistry has found that the quality of protein in soy beans
and mung beans (unlike most common beans) is unusually
high because of their high content of cystine. “If the press
cake from the soy bean oil presses is used with peanut flour
and white flour to make a loaf of bread it is claimed that such
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a loaf is a complete ration and will be found more easily
assimilated than meat and equally nutritious and sustaining...
“Of late an increasing acreage has been devoted to
raising soy beans, particularly in the South where the
boll weevil makes the cultivation of diversified crops a
necessity...
“The variety of materials made from the soy bean and
its products in the Orient is remarkable. It forms the basis
for an artificial milk. It is fermented into a drink. It affords
an artificial cheese and the casein recovered from it has a
variety of application. It will be seen, therefore, that nature
has been particularly good to the Orient and naturally
provided it with a particularly useful variety of bean.”
1667. Taylor, William A. 1920. Soy bean. USDA Department
Circular No. 120. 4 p. June. Contribution from the Bureau of
Plant Industry.
• Summary: Contents: Description. Adaptation. Inoculation.
Culture. Harvesting. Thrashing. Storing. Varieties.
Publications.
“The soy bean (Soja max) is also called the soja bean,
Manchurian bean, and stock pea (eastern North Carolina).”
“At the present time about 15 varieties of soy beans are
handled commercially by seedsmen. More than 500 distinct
varieties are known and have been grown by the Department
of Agriculture on its testing grounds. Several of these have
proved very promising in different sections of the country
and are now on the market.”
The more important varieties, with notes about each,
are (p. 3-4): Mammoth (seeds straw yellow), Haberlandt
(seeds straw yellow), Manchu (seeds straw yellow), Tokio
(seeds olive yellow), Virginia (seeds brown), Biloxi (seeds
brown), Barchet (seeds brown), Wilson (seeds black), Peking
(seeds black), Black Eyebrow (seeds black and yellow),
Hahto (seeds olive yellow), Easy Cook [Easycook] (seeds
straw yellow), Laredo (seeds black), Mandarin (seeds straw
yellow). Address: Chief, New and Rare Seed Distribution,
Bureau of Plant Industry.
1668. Truog, Emil. 1920. Testing soils for acidity. Wisconsin
Agricultural Experiment Station, Bulletin No. 312. 24 p.
June. See p. 2, 16, 20-24.
• Summary: “All soils in Wisconsin should be tested for
acidity, since soil acidity is at present the most important
soil problem in the state. About three-fourths of the soils in
the state are acid. The first step in attacking this problem
is testing the soil for acidity.” “Liming is usually the first
step in the improvement of drained acid soils.” “Fortunately
Wisconsin has inexhaustible deposits of limestone which are
the sources of different forms of lime” (p. 3)
A table (p. 16) shows “The amount of calcium carbonate
or pure calcium ground limestone required to furnish calcium
in common crops,” Soy bean hay requires 90 lb. of calcium
carbonate for 1 ton of dry [soybean] material.

“The amount of lime which should be used depends
upon four factors: the degree of acidity of the soil, the kind
of soil, the lime requirements of the crops grown, and the
kind and quality of the lime” (p. 18).
Among legumes, soybeans were found to have medium
or low lime requirements in rotations or cropping systems;
they tolerated acid soils well (p. 20-22). Limestone is
created when lime is leached out of the soil, leaving the soil
acidic; so it must be returned to restore soil fertility (p. 24).
Address: Agric. Exp. Station, Univ. of Wisconsin, Madison,
Wisconsin.
1669. Woodworth, Clyde Melvin. 1920. Request for
information (Form, filled out). Urbana, Illinois: University of
Illinois. 2 p.
• Summary: This form was sent to Dr. Woodworth by the
University of Illinois to request information about his life
and work. It was probably initiated by Dr. W.L. Burlison,
who had just become head of the university’s Department of
Agronomy in March 1920 and who was considering hiring
Woodworth. Woodworth filled out the form on 28 June 1920.
Name in full: Clyde M. Woodworth. Address: 2019
Rowley Ave., Madison, Wisconsin. Date and place of birth:
Feb. 28, 1888 [Fulton County, Illinois]. Married: Yes.
Health: Good. High or preparatory school: High School,
Perry, Oklahoma, 1902-1906. Colleges: Oklahoma A&M
College, 1907-1910. BSc, 1910. Universities: University
of Wisconsin, 1913-1914. MSc, 1914. 1914-1920. PhD,
1920. Special subjects pursued at: College–Agronomy,
Animal Husbandry, Biology; University–Genetics, Botany,
Plant Pathology, Zoology. Other work while a student at:
University–Assistant and instructor in Genetics, 1914-1917.
Honors: Other honors–Amer. Assoc. Adv. Sci., Sigma Xi,
Amer. Soc. Agron., Amer. Soc. Bot., Amer. Gen. Assn.
Gamma Alpha, Phi Sigma. Languages which you speak
readily: English. Languages which you read readily: English,
French, German. Publications: Books–The application of the
principles of breeding to drug plants, particularly Datura.
Teaching positions held: South Dakota State College, 19101912, Farm Crops; University of Wisconsin, 1914-1919,
Genetics. Present position: Asst. Pathologist, U.S.D.A.
cereal investigations, March 10, 1919, $2220 and bonus
$240. Applicant for what position: Plant breeder. Church
affiliations, if any: Presbyterian. Indicate the degree of
relationship, by blood or marriage, with members of the
Board of Trustees or Faculty of the University of Illinois:
None. References: Prof. L.J. Cole, Agr. Chem. Bld.,
Madison, Wisconsin; Prof. C.E. Allen, Prof. of Bot., Univ.
of Wisconsin, Madison; Dr. A.G. Johnson, Dept. Plant
Pathology, Univ. of Wisconsin, Madison; Prof. L.R. Jones,
Prof. of Plant Pathology, Univ. of Wisconsin, Madison. Date:
June 28, 1920. Signature: C.M. Woodworth.
Note 1. Woodworth was hired by the University of
Illinois effective 1 Sept. 1920.
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Note 2. The original document is at the University
of Illinois archives, in the Burlison Papers (R.S. 8/6/22).
Address: 2109 Rowley Ave., Madison, Wisconsin.
1670. Roberts, George; Ewan, A.E. 1920. I. Report on soil
experiment fields. Kentucky Agricultural Experiment Station,
Bulletin No. 228. p. 85-120. July 1.
• Summary: Soybeans are discussed throughout this report.
Soybean and clover hay are valued at $1.00 per 100 lb (p.
92). Table 1 titled “Average crop yields per acre in the fouryear rotation, Lexington soil experiment field” (p. 95) gives
the yields of soybeans (in bushels/acre, average 8 years) and
soybean hay (pounds/acre, average 2 years) with 15 different
fertilizer treatments. The highest soybean yields (21.3 and
20.2 bu/acre) came from the two RLPK treatments. R = Crop
residues. L = Limestone. P = Acid phosphate. K = Potash
salts. The highest soybean hay yield (4,440 lb/acre) came
from the RP treatment.
Table 2 (p. 96) is a similar experiment but for a
three-year rotation, and with values for soybean hay only;
maximum 4,575 lb/acre with the R treatment.
Table 3 gives the “Average yield per acre of corn and
soybeans in rotation on Series C.–Lexington” (average 2
years). The highest soybean yield (17.5 bu/acre) came from
the PN treatment.
Table 8 gives the “Average crop yields per acre–Lincoln
soil experiment field.” The highest yield of soybean hay
(average 6 years) is 6,475 lb/acre with the MLPK treatment;
M = manure.
Table 9 gives the “Average crop yields per acre, fouryear rotation–Greenville soil experiment field.” The highest
yield of soybean hay is 3,226 lb/acre (average 6 years) and
3,804 lb/acre (avg. 4 years) with the MLAP treatment. AP =
Acid phosphate.
Table 13 gives the “Average crop yields per acre–Lone
Oak soil experiment field.” The highest yield of soybean hay
(average 6 years) is 3,509 lb/acre with the MLRP treatment.
Conclusion: “It is much better... to depend upon a large
use of legumes, crop residues and manure for nitrogen and
potash than to supply these elements from commercial
sources” (p. 120). Address: 1. Head, Agronomy; 2. Asst.
Agronomy [Lexington, Kentucky].
1671. Roberts, George; Ewan, A.E. 1920. II. The
maintenance of fertility. Kentucky Agricultural Experiment
Station, Bulletin No. 228. p. 121-30. July 1.
• Summary: There are four requirements for a fertile soil: “1.
Good drainage. 2. Good physical condition (good tilth). 3.
A sufficient supply of mineral plant food, including lime. 4.
A sufficient supply of organic matter and nitrogen.” Each of
these four requirements is discussed in detail.
Table 16, titled “Approximate amounts of nitrogen,
phosphorus and potassium in farm products and fertilizing
materials” (p. 126-27) gives values for 42 materials including

soybean seeds (80, 13, and 24 lb in 25 bu), soybean straw
(80, 8, and 50 lb in 2¼ tons), total soybean crop (160, 21,
and 74 lb), and soybean hay (50, 6, and 38 lb in 1 ton).
According to Hopkins, legumes obtain, on average, about
one-third of their nitrogen from the soil and two-thirds from
the air.
“Actual feeding tests at the Ohio Experiment Station
have shown that as much as 1.3 tons of manure may be made
for each ton of feed and bedding used, when a rotation of
corn, soybeans, wheat, and clover furnished the feed, only
wheat grain being sold.” The soybeans yield about 2 tons
(4,000 lb) of soybean hay per acre. The four-crop rotation
yields 17,000 lb of feed. So 1.3 x 17,000 “would give a
production of 11 tons of manure per acre for one of the fields
in the rotation each year.” This manure greatly increases crop
yields. Used alone, manure was found to be worth $6.04/ton
in increased yields. Used with acid phosphate, the increase
in yields was worth $10.42 per ton. Address: 1. Head,
Agronomy; 2. Asst. Agronomy [Lexington, Kentucky].
1672. Orange Judd Farmer. 1920. Fields of “soys” in
Champaign: Club members make tour of crop inspection.
68(2):1062. July 3.
• Summary: “The soy bean club of Champaign county is the
first organization of its kind in the state. It was organized to
grow soy beans, to study the various varieties, to discover the
best ones for their purposes, and to sell these beans directly
to the people who wish them. They expect to build up,
through their organization a reputation for certified, pure soy
bean seed. There are about 700 acres of soy beans reported
that will be harvested for seed this fall.
Last Thursday, a group of farmers who are members
of this club, inspected about 300 acres of soy beans that are
being grown in connection with their club. They visited the
farms of Albert Carl, William Blue, B.F. Harris (manager
J.M. Dowell), T.P. Chester, “the Mebany farm” (sic, the
farm of Charles L. Meharry, managed by W.E. Riegel). At
each farm they learned the details of how the soy beans
were grown, including date of planting, preparation of the
soil, inoculation, weed control, and harvesting. Varieties
mentioned: A.K. and Mongol.
A field of corn and soy beans was inspected on the
farm of William Blue. “In reply to the yield question, J.C.
Hackleman of the University said, ‘We have tried four
different varieties in corn where there is about one bean to
each stalk of corn. The heavier, later maturing beans affect
the corn yield four to six bushels, but the yield of beans is
about three bushels. Most livestock men say that a bushel of
beans is worth three to four bushels of corn in hogging down.
The medium yellow makes the least cut in yield. This is the
result of two years’ experiments.”
W.E. Riegel, manager of the Meharry farm and
“president of the Soy Bean club,” was in charge of growing
150 acres of soy beans on this farm. He explained that a four
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year rotation of corn, soy beans, wheat and a pasture mixture
composed largely of clover was being used on the farm. Last
year out of 150 acres of beans, 50 acres were made into soy
bean hay, the only kind used on the farm, and the other 100
harvested for seed.
Note: This is the earliest document seen (May 1998) that
mentions soybean pioneer J.C. Hackleman at the University
of Illinois. Address: Illinois.
1673. USDA Bureau of Plant Industry, Inventory. 1920.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1916. Nos. 42384 to 43012. No. 47. 96 p. July 12.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.) “42880-42887. From
Tokyo, Japan. Presented by Dr. H. Terao, botanist, Imperial
Agricultural Experiment Station. Received May 31, 1916.”
42885-42887. Address: Washington, DC.
1674. Morse, W.J. 1920. The soy bean in Manchuria. Rural
New-Yorker 79:1208. July 17.
• Summary: “Relative to the editorial article, page 974 [May
15], on the Soy bean in Manchuria, the facts are somewhat
different from those stated.
“It is stated that at the time of the war between China
and Japan, Manchuria was poverty-stricken in soil and in
people, and that the Japanese introduced the culture of Soy
beans, and the industry grew. Although the exact date of the
introduction of the Soy bean into Manchuria is unknown, the
probability is that it came north from the Central Provinces
of China many centuries ago. The bean trade was of ancient
standing when the first Westerner visited ‘Manchoo Tartary.’
At the time the first British consul took up his residence at
Newchwang, Manchuria, trade in beans, bean oil, and bean
cake was an ancient and flourishing institution. Newchwang
since 1832 had been a growing port of shipment for the great
coastal trade in beans, bean oil and bean cake, on which
Manchuria’s prosperity has always depended. It is thus
seen that long before the Chinese and Japanese war the Soy
bean occupied an important part in the agricultural industry
of Manchuria. During the Russian-Japanese war [190405] vast armies which occupied the whole of southern and
central Manchuria depended for their cereals largely upon
local supplies, and a great impulse was given to Manchurian
agriculture at that time, but after the withdrawal of the troops
the cessation of local demand called for the discovery of a
new market, and especially so for the money crops of wheat
and beans. Japan offered the first market, but with the postbellum wave of depression sweeping over Japan it became
necessary to find other markets.
“Japanese merchants were the first to try to introduce
the Soy bean into Europe. In 1908 shipments of Soy beans
were made to England by Japanese firms... During 1909
over 400,000 tons of beans were exported to Europe from

Manchuria. At first nearly all of the exportations went to
England, but within a short time Germany took the lead in
importing Soy beans, Soy bean oil and Soy bean cake. The
article referred to states that on the Pacific Coast, in parts
of the Central West, and also in some sections of the South,
the crop is working in. The Soy bean is grown only to a
very limited extent on the Pacific Coast. However, large
importations of Soy beans are coming into the Pacific Coast
States, most of which seed is handled by oil mills in Seattle
[Washington], Portland [Oregon] and a few other coast
cities.” Address: Asst. Agrostologist [USDA, Washington,
DC].
1675. Briggs, George M. “Soy Bean.” 1920. Soy bean jazz:
Wisconsin joins the boosters of the wonder crop. Country
Gentleman 85(30):5, 28. July 24.
• Summary: All over the state of Wisconsin, the “farmers
who are raising soy beans are filled with pep. Every yarn that
is repeated about soy beans some other fellow beats. In fact
we fellows who are going round the state spreading the soybean gospel are always prepared for one just a little bigger.”
“Wisconsin is enthusiastic over this crop because it is
filling a place which no other crop has even approached yet
in this state.” It is a high-protein legume that grows well
in light or sandy soils, can take the place of clover when it
fails, and is a soil improver. Soybeans also make a good hay,
equal to alfalfa hay. “One variety which we pride ourselves
on is the Wisconsin Early Black, a variety which has been
improved and selected here at the experiment station.” It will
ripen in the extreme northern part of the state.
Photos show: A man standing in a field of soy beans
grown with corn on the farm of John Fahey in Webster,
Wisconsin. A field of soy beans on a farm in Leef,
Wisconsin.
Note 1. This is the earliest document seen (Aug. 1996)
that uses the word “wonder” or the term “wonder crop”
in the title in connection with soy beans. Note 2. This is
the second earliest publication seen written by Briggs,
Wisconsin’s first and foremost soybean pioneer. Address:
[Madison], Wisconsin.
1676. Back, E.A.; Duckett, A.B. 1920. Bean and pea weevils
(Reprinted from an earlier issue, by request). Bean-Bag (The)
(Lansing, Michigan) 3(2):22. July.
• Summary: Cooperation with the Department of Agriculture
“in the protection of these foods from weevils has become
a patriotic duty. Bean and pea weevils do not attack velvet
beans and very seldom, in this country, the soy bean.”
1677. Metzger, J.E.; Eppley, Geary. 1920. Variety tests
of corn, wheat and soy beans. University of Maryland
Agricultural Experiment Station, Bulletin No. 237. 23 p.
July. See p. 16-23.
• Summary: The section titled “Soy beans” (p. 16-23)
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begins: “The Soy Bean or Soja Bean (Soja hispida) was
grown on the Experiment Station farm during the first year
of its organization. The Annual Report of the Station made
in 1888 contains a record of the yields of one variety grown
on 27 plots having a total area of three and three-eighths
acres. This test seems to have been made to determine the
qualities of the soy bean for forage purposes, and to ascertain
the comparative productiveness of the plots on which they
were grown. Two difficulties were encountered in this trial.
First, the variety used required a longer season for maturity
than was available in this particular year, and second, the
plants were attacked by a disease which was called a blight,
causing them to temporarily stop their growth. However, the
desirability of the soy bean as a farm crop was apparent from
the beginning and during the years that followed tests were
made of its value as a forage plant, for green manure, and for
silage purposes. The work of the station in securing varieties
adaptable for both seed and hay production began in 1911.
Since then more than 150 varieties have been in the tests and
demonstrations and it is estimated that fully 10,000 acres of
the beans are now grown in the State, annually.
Table IV, titled “Varieties of soy beans in test for
seed” (p. 20) categorizes them into three groups by yield.
Some varieties have been in the test for up to 9 years. High
yields: Virginia, Edna, Flat King, Arlington, Haberlandt.
Medium yields: Cloud, Peking, Wilson, Morse, Ebony,
Swan, Meyer, Patuxent, Medium Yellow, Kentucky, Hope,
Taha, Ito San, Wilson-five [Wilson-Five], Mammoth Yellow.
For each variety is given: Name, record number, color of
seed, seeds per ounce, character of stem (two variables: (1)
Medium thick, coarse, or fine; (2) Twining, straight, vining,
branching, slight twining), yield per acre (bushels) for 1917,
1918, 1919, three year average, and years in test (up to 9
years).
A variety which in a previous report was recorded as
number 1822 has been very successful in certain sections
of the Piedmont region, and has become well enough
established to justify giving it a name. The new name for this
variety is Patuxent.
“Soy beans were first grown at the Maryland station
in 1888.” An inquiry into their value for forage and soil
improvement was the purpose of the test. “To date, the
leading soy bean varieties for Maryland are: Virginia,
Wilson, Peking, Haberlandt, and Patuxent.”
Note: This is the earliest (and only) document seen (July
2013) that mentions the soybean variety Patuxent. Address:
1. Agronomy; 2. Asst. Agronomist. Both: College Park,
Maryland.
1678. Sherman, Franklin; Leiby, R.W. 1920. Green clover
worm (Plathypena scabra Fabr.) as a pest of soybeans with
special reference to the outbreak of 1919. North Carolina
State College of Agriculture, Extension Circular No. 105. 14
p. July.

• Summary: This article is quite similar to one by Sherman
published one month earlier in the Journal of Economic
Entomology (June, p. 295-303). Contents: Introduction.
Past history. Outbreak of 1919. Possibilities for the future.
Investigations in 1919 (Incl. life-history of green clover
worm, life stages {adult or moth, the egg, larva or caterpillar,
pupa or chrysalis, generations or broods, wintering–
hibernation, habits, natural enemies and an important egg
parasite}). Remedies: Poisoning the worms, varieties.
“Introduction: During July and August 1919, there
occurred throughout the eastern half of North Carolina a
sudden and widespread outbreak of a green caterpillar, often
called a ‘measuring-worm,’ which rapidly ate away the
leaves of soybeans, stripping whole fields until they looked
as if scorched by fire. Beginning in the latter part of July, the
injury subsided by the middle of August, and many fields,
especially of latter maturing varieties, quickly put out new
growth and recovered, but in many cases the earlier maturity
varieties were ruined.
“This was the Green Clover Worm (Plathypena scabra,
Fabr),* an insect long known to be present in the State, and
native to practically the whole of the eastern half of the
United States.” (Footnote: *”Order Lepidoptera; Family
Hypenidae (Noctuidae, broad sense)).” Address: 1. Chief in
Entomology; 2. Asst. Entomologist, Raleigh.
1679. Burlison, W.L. 1920. Re: Recommendation that
the University of Illinois hire C.M. Woodworth as a plant
breeder. Letter to Eugene Davenport, Dean and Director,
College of Agriculture and Agricultural Experiment Station,
University of Illinois, Aug. 10. 1 p. Typed, with signature on
letterhead.
• Summary: “My dear Dean Davenport: I wish to
recommend the appointment of Doctor Clyde Melvin
Woodworth, now connected with the United States
Department of Agriculture, in Plant Breeding work, and
formerly of the University of Wisconsin, Assistant Professor
in Plant Breeding in the Agricultural College of the
University of Illinois, and Assistant Chief in Plant Breeding
in the Illinois Experiment Station, at a salary of $3000 per
year, beginning September 1, 1920, or as soon thereafter as
Doctor Woodworth can assume his new duties here.
“Doctor Woodworth would confine his attention to the
practical improvement of small grains, grasses and legumes,
as well as certain important genetic studies which he wishes
to do, until Doctor L.H. Smith has completed two more years
of the corn breeding work started by Doctor Hopkins, at
which time Doctor Woodworth could be placed in charge of
all of the plant breeding investigations.”
Note 1. An accompanying form shows: (1) Dean
Davenport formally approved this recommendation 3
days later, on 13 August 1920–for a term of 3 years. (2)
Dr. Woodworth had recently received a telegram from the
Federal Government offering him a salary of $3000.
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Note 2. The original letter is at the University of Illinois
archives: David Kinley, General Correspondence, record
series 2/6/1, box 8, folder title: “Davenport, Dean Eugene–
Appointments, July 1920–August 1920.” Address: Head,
Dep. of Agronomy, Univ. of Illinois, Urbana, Illinois.
1680. Morse, W.J. 1920. Re: Visit with Hackleman.
Change of itinerary. Letter to Prof. C.V. Piper, Bureau of
Plant Industry, USDA, Washington, DC, Aug. 31. 2 p.
Handwritten, with signature on hotel letterhead.
• Summary: “Dear Prof. Piper: Prof. Hackleman met me at
St. Louis this morning and we spent the day at a soybean
growers’ meeting in St. Clair Co., Illinois. After going to
Columbia, Missouri, Prof. Hackleman has planned soy bean
trips which will keep me in the field a little longer than I
expected when I left Washington. If to-day is a sample of
the remainder of the trip it will be well worth my while. Am
enclosing an itinerary for the next two weeks.
“The Virginia and the Wilson-Five were the favorites
at the soy bean meeting today. The Blackeye Brown and the
Manchu are leading in Iowa.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The American [hotel], Saint
Louis, Missouri.
1681. Morse, W.J. 1920. Re: J.C. Hackleman, Urbana,
Illinois. Tour of Soy Bean clubs. Letter (telegram) to Prof.
C.V. Piper, Forage Crop Agriculture, Washington, DC, Aug.

21. 1 p. Typed, without signature on letterhead.
• Summary: Telegram sent from St. Louis, Missouri. “Send
five transportation requests care J.C. Hackleman Urbana
Illinois by August 30. Will be in Columbia, Missouri August
23. After will spend 20 days on tour of Soy Bean clubs.
Sending itinerary by letter.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: [Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC].
1682. Lafayette Journal Courier (Indiana). 1920. Soybean
rally set for Friday at Fouts farm: Several hundred growers
in four states to assemble and discuss problems of special
interest. Aug. 31. p. 2, col. 2.
• Summary: “Arrangements have been completed for
the meeting of the soybean growers of Indiana and four
neighboring states, Ohio, Illinois, Michigan and Wisconsin,
at the farm of Fouts Bros., Camden, Indiana, Friday,
September 3. The meeting has been called for the purpose
of discussing methods of handling the soybean seed crop
this fall, harvesting and threshing problems, standardizing
varieties, etc. From 500 to 1,000 growers are expected.
“The morning will be given over to inspection of
soybean fields on the Fouts farm and at noon a soybean
dinner will be served the visitors. The program will open at
1:15 o’clock with an address by Prof. G.I. Christie, director
of experimental and extension work at Purdue university.
Wallace E. Hanger, of Ohio; W.L. Burlison, of Illinois;
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George Briggs, of Wisconsin; J.W. Nicholson, of Michigan,
and W.E. Riegel of Tolono, Illinois will discuss soybean
growing in their respective state.
“L.J. Mathews, agricultural agent in Pulaski county, will
discuss cost of production, presenting figures obtained in
demonstrations which he has conducted, and E.B. Newton,
of Bowling Green, Ohio, an extensive grower, will tell you
of his methods of harvesting and threshing the crop. Guy
McKinnis, of Lafayette, who has achieved a wide reputation
as a soybean and corn grower, will discuss the varieties.”
Note: This is the earliest document seen (Jan. 2000) that
mentions Prof. G.I. Christie of Purdue in connection with
soybeans.
1683. Morse, W.J. 1920. Re: Trip report. Letter to Prof. C.V.
Piper, Bureau of Plant Industry, USDA, Washington, DC,
Aug. 31. 2 p. Handwritten, with signature on hotel letterhead.
• Summary: “Dear Prof. Piper: Received the transportation
requests O.K.
“My trip this far has been one of the best soy bean trips
I have ever experienced. It is remarkable how interest in the
soy bean has increased throughout the northern and central
states. It is rather gratifying to note how the varieties sent
out by our office are taking hold. The Virginia especially is
coming into favor. Near Quincy, Illinois last week I saw an
eight acre field of the Virginia. It would average 6 feet easily
and was a pretty sight, and needless to say the grower is
mighty proud.
“The Morse variety which I thought was being grown to
only a slight extent is one of the coming ones. One county in
Missouri will produce about 7,000 bushels of seed of it this
season.
“Varieties at stations and in the hands of many growers
are somewhat of a mess. I think it would be an excellent idea
to publish either a departmental Bulletin or Farmers’ Bulletin
just on varieties, and if at all possible to have colored plates.
“Expect to visit the Meharry Farms at Tolono, Illinois,
tomorrow where they have 170 acres of soy beans for seed.
“Thursday I leave with Prof. Hackleman by auto for
Camden, Indiana, for a visit to the famous soy bean farms of
the Fouts Bros. They call it ‘Soyland.’ Will probably reach
Washington Sunday Sept. 5. Very truly yours.”
Note: This is the earliest document seen (Oct. 2012) that
mentions “Soyland.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Beardsley [hotel],
Champaign, Illinois.
1684. Pharos-Tribune (Logansport, Indiana). 1920.

Purdue expert to address soybean conference Fri.: Farmers
to exchange views on growing, handling and marketing
soybeans. Sept. 3. p. 5, col. 1. Friday.
• Summary: “The Cornbelt Soybean conference, under the
auspices of the Extension department of Purdue university
and the Carroll County Farm bureau, will be held at Soyland
farm, ten miles south of Logansport, on the Michigan pike,
Friday. Every soybean seed producer of the county is issued
an invitation to attend the conference, which is being held for
the purpose of exchanging ideas on the growing, handling
and marketing of the soybean crop more successfully and
more profitably. The soybean farm is owned by Fouts
Bros. of Camden, and every arrangement has been made
to entertain the visitors who will be in attendance from all
sections of the state.
“The conference proper will begin promptly at 11
o’clock with an inspection of the soybean fields, corn and
beans, hogs and lambs in the fields, and will be followed by
the serving of a typical soybean dinner by the Ladies’ Aid
society of Camden, at noon. A brief musical program will
be given at 1 o’clock, and will be followed by an address by
G.I. Christie, director of the agriculture experiment station at
Purdue.
“Many other prominent agriculture instructors will also
speak to the soybean producers who attend this meeting,
among them being Wallace E. Hanger of the Agriculture
college of Columbus, Ohio, who will speak on ‘Soybeans
in Ohio’; W.L. Burlison of the Agricultural college of
Urbana, Illinois, who will speak on ‘Soybeans in Illinois’,
and George Briggs, of the Agricultural college of Madison,
Wisconsin, who will speak on ‘Soybeans in Wisconsin,’
the other speakers and topics being: J.W. Nicholson of the
Agriculture college at East Lansing, Michigan, on ‘Soybeans
in Michigan’; W.E. Riegel, Tolono, Illinois, ‘Growing
the Crop’; I.J. Matthews, Pulaski county agent, ‘Cost of
Producing Soybeans,’ and Guy McKinnis, Indianapolis,
‘Varieties of Soybeans.’”
Note 1. This announcement of the conference, published
on the day of the conference, is the earliest document seen
(Oct. 2012) concerning that historic conference.
Note 2. This is the earliest document seen (Oct. 2012)
which contains the term “Soyland farm” and which states
that it belongs to the “Fouts Bros.”
1685. Lafayette Journal Courier (Indiana). 1920. Soybean
raising advocated at large meeting: Growers from five
middle western states convene at farm of Fouts Brothers.
Sept. 4. p. 4, cols. 4-5. Saturday evening.
• Summary: “(Special to the Journal Courier) Delphi,
Indiana, Sept. 3–Soybean growers from middle western
states, Indiana, Illinois, Wisconsin, Michigan and Ohio,
attended the first annual corn-belt meeting of soybean
growers held today at the Fouts Brothers farms in the east
part of Carroll county. Nearly 1,000 persons attended the
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meeting, some driving machines as far as 150 miles in order
to be here. All sections of Indiana were represented.
“The meeting was called for the purpose of discussing
methods of seeding, cultivating, and harvesting soy beans
and also for the purpose of standardizing varieties as much
as possible. It finally was agreed that Ito San should be the
standard variety for planting with corn, especially where an
early variety was needed, and that Hollybrook or Mongol,
commonly known as Early Yellow, was best adapted to this
state for a late variety. Efforts will be made by the soybean
growers to have most of the crop in this state planted from
one of these two varieties, depending on what the beans are
to be used for.
Morning inspection: The morning program was given
over to an inspection of the soybean fields on the Fouts
farms, where 100 acres are being grown for seed purposes
and 150 acres more are being grown with corn for hogging
or lambing down. The visitors also were given a trip through
the community to see the large number of soybeans being
grown.
“Following a big dinner, at which baked and parched
soybeans were served free by the Fouts brothers, pioneer
soybean growers in this state, the afternoon program
opened with an address by Prof. C.L. Christie, director of
the agricultural extension and experimental departments at
Purdue university.”
Note: This is the earliest English-language document
seen (Dec. 2012) that contains the term “parched soybeans.”
It probably refers to dry roasted soybeans.
“’There are about 200,000 acres of soybeans in Indiana,
less than one acre to every farm in the state,’ he said. ‘When
we consider that an acre of soybeans puts back from 40, 60,
80, and sometimes 100 pounds of nitrogen into the soil, we
sometimes wonder that they are not being grown much more
widely than they now are. Thus, they are doing something
for the soil. They also help solve the labor problems by
letting hogs and lambs and sometimes cattle harvest the
crop.’
“’One of the biggest problems which the next
administration will have to face will be the agricultural
problem,’ he said.
“’Sometimes, folks are going to wake up to the fact that
they cannot pay a man in a factory four or five times as much
as a farm hand gets and still keep these men on the farm. If
the big proposition now going on of building up industrial
centers at the expense of the country is halted somewhere
within a reasonable time, the problem will solve itself by
forcing many of the men in the city back to the country in
order for them to live at all.’
“Modern homes: He urged construction of more modern
homes or the modernising of farm homes as one of the best
means to maintain a permanent set of people on the land.
“Wallace E. Hanger, of Ohio State Agricultural college,
discussed the outlook for the soybean business in Ohio. He

estimated only 10,000 to 15,000 acres in the state.
“Dr. W.L. Burlison, of the University of Illinois, told of
the effects of soybeans on the yield of corn in experimental
work in his state. Results obtained over the last five years,
he said, showed that the loss on the corn yield averaged
6.7 bushels per acre, but that the yield of beans, with
considerably more per bushel, as 5.4 bushels per acre, which
more than offset the corn loss. He also urged standardization
of varieties.
“George Briggs, of the University of Wisconsin, told
of methods used in handling soybeans in his state, declaring
that farmers there were interested in it as a means of
lowering the cost of milk production. He discussed various
phases of the business. E.C. McGee [sic, Megee], of the
Michigan Agricultural college, told of the soybean industry
in Michigan.
“’Soybean Bill’: William Riegel of Tolono, Illinois,
known as ‘Soybean Bill’ in Champaign county, where he
manages 800 acres for A.J. [sic, A.P.] Meharry, of Attica,
Indiana, discussed methods of growing the beans in his
state. C.B. Newton, a grower at Bowling Green, Ohio; Guy
McKinnis, of near Indianapolis, discussed growing and
harvesting problems, and I.J. Matthews, Winamac, county
agricultural agent in Pulaski county, gave cost of production
figures for the crop, showing that it took at least $43.79 per
acre to produce them. Taylor Fouts, one of the brothers,
discussed methods employed by himself and two brothers in
seeding, cultivating and harvesting their crop.
“All three men were former students at Purdue
university, Taylor having been graduated in 1902. One
brother, Noah, was a student there in 1885-86 and another
brother, F.E., in 1888.
“Plans were made for a similar gathering in 1921, which
may be sent to another state, as the first one was held in
Indiana. The meeting today was arranged by W.A. Ostrander,
of the soils and crops department at Purdue, and County
Agent A.L. Hodgson, in co-operation with Fouts Brothers.”
Note 2. This is the 2nd earliest document seen (Oct.
2012) describing this historic conference.
Note 3. This is also the earliest document seen (Oct.
2012) that mentions W.A. Ostrander in connection with
soybeans.
1686. Market Reporter (The) (USDA). 1920. Soy bean seed
of early kinds in great demand: Supply limited–Opportunity
for farmers to conserve crop and market surplus. 2(10):154.
Sept. 4.
• Summary: “The commercial supply of early maturing
varieties of soy beans in the United States is only about 25
per cent of that required for planting the acreage in northern,
central, and northeastern States. In other words, about 12½
per cent of the acreage annually planted to soy beans is in
northern latitudes where only the earlier varieties will mature
seed, while only about 3 per cent of the commercial supply
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is of such early varieties. The one outstanding reason for this
shortage is that the crop is not saved for seed and offered on
the market. The result is that the greater percentage of the
acreage must be planted to the last southern-grown seed.”
“Investigations of the Bureau of Markets show that of
the total quantity of soy beans required for seed in the United
States, 25 per cent is retained for use on the farms where
produced, 10 per cent is obtained by farmers direct from
growers, and 65 per cent is obtained from various dealers.”
“During the spring of 1920, early maturing varieties of
seed soy beans sold at Chicago [Illinois] and Minneapolis
[Minnesota] at $18 to $20 per 100 pounds wholesale. Dealers
scoured the country for stocks but were unable to find
sufficient to meet the demand even at these abnormally high
prices. The result was that many farmers in the Middle West
were forced to plant southern-grown Mammoth Yellows
which were selling at around $9 per 100 pounds, but which
could not be expected to mature seed except in the southern
half of the country. Will a similar condition prevail in 1921?
It depends largely upon whether or not growers conserve
this year’s production and market their surplus for seed.”
Address: Bureau of Markets, Washington, DC.
1687. Urbana Daily Courier (Urbana, Illinois). 1920. Visit
soy bean farm in Indiana. Sept. 7. p. 1.
• Summary: “W.E. Biegele. John Andrews, C.L. Meharry
and William Redhed of Tolono, C.I. Oathout of Urbana, T.P.
Chester of Champaign, William Blue of Mahomet, W.L.
Hackleman [sic, J.C. Hackleman] and Dr. R.S. Smith of
the university [of Illinois], and W.J. Morris of the United
States department of agriculture composed a party that went
from Champaign to the Taylor Faust [sic, Taylor Fouts]
farm, 40 miles northeast of Lafayette, Indiana, to see a large
plantation of soy beans. The party returned much enthused
with the progress of soy bean culture on this farm, which is
one of the first to adopt the soy bean for seed and silage and
hog and sheep feed.”
1688. Carroll County Citizen-Times (Delphi, Indiana). 1920.
Carroll county center soy bean industry in U.S. Sept. 11. p. 7,
col. 3. Saturday.
• Summary: “’Soyland,’ the farm of Taylor, Noah, and F.E.
Fouts, in Carrollton township, was the scene, Friday, of the
first annual national meeting of soy-bean growers... There
were one thousand in attendance and every part of Indiana
was represented. There are 400 soy-bean growers in Carroll
county and this section is known as the center of soy-bean
production in the United States. The program consisted of
talks on the methods of sowing, harvesting and marketing
soy beans and the standardization of varieties. Taylor Fouts
served baked and parched soybeans to the crowd. They were
shown to be good to eat, as well as being good for silage and
fertilizer. Soy bean oil is said to be as good as linseed oil in
paint and is also used instead of olive oil in salad dressing.

Taylor Fouts has been growing soy beans since 1902 and is a
pioneer in this work.”
“Plans were made for a similar gathering in 1921,
which may be sent to another state, as the first one was
held in Indiana. The meeting Friday was arranged by W.A.
Ostrander, of the soils and crops department at Purdue, and
County Agent A.L. Hodgson in co-operation with Fouts
Brothers.”
1689. Indiana Farmer’s Guide. 1920. Soybeans for fattening
cattle. 32(37):7. Col. 1. Sept. 11.
• Summary: “Soy beans are becoming a very important crop
in Indiana and as they contain a high percentage of protein,
both the hay and the seed make good feed for live stock.
Many feeders who depend upon cottonseed meal and linseed
oil meal for their protein concentrates have wondered why
they could not substitute ground soy beans for these feeds
and thus cheapen the cost of fattening cattle. This matter
has been investigated by the Purdue experiment station and
as a result of three feeding trials it was found that as long
as ground soy beans were palatable they were as efficient
as cottonseed meal as a supplement to rations for fattening
cattle...
“In spite of the disadvantages of ground soy beans,
Professor F.G. King concludes that ‘the excellent results
secured show that cattle feeding offers an outlet for a greatlyenlarged production of soy beans. In fact, the most serious
drawback to the use of soy beans for fattening cattle is the
high cost of the beans.”
1690. Indiana Farmer’s Guide. 1920. Corn-belt soy-bean
growers. 32(38):1728-29. Sept. 18.
• Summary: This is an account of the big soy-bean meeting
at the Fouts farm in Indiana. “Standardization of varieties
and closer cooperation among growers were the two main
subjects discussed at the corn-belt soy-bean conference held
at Soyland, the Fouts Brothers’ farms, in Carroll county,
Indiana, September 3. The large number of variety names
is confusing to the prospective grower and the advantage
of having a few standard varieties adapted to corn-belt
conditions was pointed out.
“This soy-bean conference was held under the joint
auspices of the extension department of Purdue university,
the Carroll county farm bureau and Fouts Brothers and it was
attended by over 1,000 farmers of Indiana and the four states
of Ohio, Illinois, Michigan and Wisconsin. Undoubtedly, it
was the biggest meeting of its kind ever held in the United
States.
“The Fouts Brothers, three in number, operate about 600
acres of fine, level land and are making themselves famous,
as soy-bean growers. They are really pioneers in the growing
of this crop. Fully twenty-five years ago [about 1895], the
father of the three boys [Solomon Fouts] procured some soy
beans from the Purdue experiment station and planted them
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on his farm.”
Note 1. This is the earliest document seen (Sept. 2000)
which states that Solomon Fouts grew soybeans before
Taylor Fouts, and that he got them in 1895, 1896 or 1898.
Note 2. Lee Parsons, the source of this important
document writes: “I suspect the correct year was 1898 [not
1895], when Farmer’s Guide facilitated a general seed
distribution.” That is, the Farmer’s Guide published an
announcement that they had soybean seeds available. They
sent them free of charge to any reader who requested them.
1691. Wilkins, F.S. 1920. Harvesting and threshing soy
beans. Wallaces’ Farmer 45(39):2243. Sept. 24.
• Summary: “The most successful way to harvest soy beans
for seed that has been found by the Iowa experiment station
is with the grain binder. They may be cut, bound and shocked
as is small grain.” A photo shows a soy bean thresher.
Caption: “Directions for building this soy bean thresher may
be had free at the Extension Department, Ames, Iowa. The
machine completed should not cost more than $30.00.” An
illustration (line drawing) shows the end view of the cylinder
and concave of this home-made soy bean thresher. Address:
Iowa Agric. Exp. Station.
1692. Bean-Bag (The) (Lansing, Michigan). 1920. Soy bean
growers. 3(4):38. Sept.
• Summary: “Soy bean growers from five states–Wisconsin,
Illinois, Ohio, Michigan and Indiana–met Sept. 3 at the
farm of Taylor E. Fouts, east of Delphi, Indiana, in the first
national gathering of soy bean growers. Approximately
1,000 attended and every part of Indiana was represented.
Four hundred soy bean growers live in the county where the
meeting was held. The program included talks on methods
of sowing, harvesting and marketing soy beans and the
standardization of varieties.
“Mr. Fouts served baked and parched soy beans to those
attending and showed them they were good to eat as well as
being good for silage, fertilizer and oil. He has been growing
soy beans since 1902 and is a pioneer in the business. He is a
graduate of Purdue university.
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “parched soy beans” to
refer to soynuts.
“The meeting was attended by Wallace Hanger, of Ohio
State University; Dr. W.L. Burlison, of the University of
Illinois; George Briggs. of the University of Wisconsin; C.E.
McGee, of Michigan Agricultural College: W.A. Ostrander
and G.I. Christie, of Purdue University, and other school
men, growers and representatives of farm journals.”
1693. Goodrich, C.L. 1920. Factors that make for success in
farming in the South. Farmers’ Bulletin (USDA) No. 1121.
31 p. Sept. See p. 9, 11.
• Summary: The section titled “Practices that help to

maintain and increase crop yields” discusses growing
cowpeas, velvet beans, and other legumes (including soy
beans, peanuts, vetch, bur clover, lespedeza, red, alsike, and
sweet clovers).
The section on “Organization of farm enterprises”
compares two “one to six mule farms” in Sumter County and
Brooks County, Georgia. They grow mostly cotton and corn.
One has 8% of the crop area in peanuts, the other has 2%.
One produces cowpea hay. The advent of the boll weevil and
the high price of hogs has already started to cause changes in
these farms.
Photos show: (1) “The soy bean [four plants + roots],
a wonderful fertility maker, showing nodules on the roots.
Similar nodules of varying size occur on the roots of all
legumes. It is through these nodules that the legumes,
working in cooperation with nitrogen-gathering germs that
live in the nodules, are able to accumulate free nitrogen from
the air. This makes it possible for the farmer who makes
a practice of growing legumes to increase with economy
the quantity of his crop and live-stock production, and
by so doing add to the farm income” (p. 11). (2) Peanuts
grown between the corn rows to provide hog feed and
increase fertility (p. 10). (3) Many sheep in a field of corn
and soy beans. They “have cleaned up the soy beans which
were planted in this corn at the last working and are now
beginning on the corn” (p. 26). Address: Agriculturist.
1694. Morse, W.J. 1920. Cowpeas: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1148. 26 p. Sept. See p. 2021, 25-26.
• Summary: Begins with a good history of the cowpea. The
section titled “Cowpeas in mixtures” includes a section on
“Cowpeas and soybeans” (p. 20-21). They “afford a very
satisfactory combination, either for hay or for pasture, and
the yield is nearly always greater than that of either crop
alone. Only the tall strong-growing varieties of soy beans
are desirable, as they assist very materially in supporting the
viny cowpeas. Varieties of these crops maturing at about the
same time should be selected... A mixture of soy beans and
cowpeas should have more soy-bean plants than cowpeas, so
that the cowpea vines may be properly supported.”
The last section is titled “Cowpeas, soy beans, and
velvet beans compared” (p. 25-26). All are summer
annuals. The soy bean grows over a more extended area
and further north; it is much less sensitive to cold and can
stand considerable frost. Cowpeas and velvet beans both
succeed on poor soils better than the soy bean. The soy bean
is preferred for forage purposes on account of its upright
growth; it is more easily harvested and cured. “For the
production of seed, the soy bean has many advantages over
the cowpea and velvet bean. The soy bean matures all its
seed at one time and can easily be handled by machinery.
Hand picking is most commonly practiced in gathering
cowpea seed, although machinery can be used to advantage.
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It is necessary to pick velvet beans by had because of the
abundant, tangled mass of vines.”
“The seeds of velvet beans, cowpeas, and soy beans are
all excellent feed for cattle and hogs. Cowpea seed, however,
is rarely cheap enough for feed, but it is extensively used,
especially in the Southern States, for human food. Soy-bean
seed, in addition to its value for feed, is valuable for the
production of oil and meal, and its use for human food is
increasing.” Address: Agronomist, Office of Forage-Crop
Investigations.
1695. Morse, W.J. 1920. Cowpeas: Utilization. Farmers’
Bulletin (USDA) No. 1153. 23 p. Sept. See p. 22.
• Summary: Table IX (p. 22) lists fertilizing constituents
in 100 pounds of dry substance of the tops and roots of
important legumes: Red clover, alfalfa, crimson clover,
cowpea, soy bean, velvet bean, and common vetch. In the
tops, the soy bean contains 2.18 lb of nitrogen, 0.61 lb of
phosphoric acid, and 1.68 lb of potash. In the roots, the soy
bean contains 1.05 lb of nitrogen, 0.34 lb of phosphoric acid,
and 0.67 lb of potash.
Of all these legumes, common vetch has the most
nitrogen in the tops (2.99 lb), whereas red clover has the
most nitrogen in the roots (2.74 lb) per 100 pounds dry
substance. Address: Agronomist, Office of Forage-Crop
Investigations.
1696. Morse, W.J. 1920. Re: Otootan soy bean variety and
Everett Seed Co. Letter (memorandum) to Mr. R.A. Oakley
[USDA, Washington, DC], Oct. 9. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Oakley: With reference to the
attached letter from the Everett Seed Company [Macon,
Georgia] inquiring whether or not the Department would be
interested in buying seed of a new soy bean, will say that
they refer to the Otootan.
“The Otootan is not new by any means as it was brought
into this country several years ago by Professor C.K.
McClelland, Agronomist of the Georgia Experiment Station,
Experiment, Georgia. It has been tested out by nearly all
the southern experiment stations and, although it gives a
heavy crop of seed and a very good yield of forage, it has not
proved to be any wonder bean.
“The claims put forth by the Everett Seed Company
in the first paragraph of the attached letter are rather
extravagant and in my opinion the Otootan is not superior to
the Biloxi. In a recent letter from Prof. John R. Fain of the
Georgia Experiment Station, Athens, Georgia, it is stated that
neither the Biloxi or the Otootan varieties are outstanding
with them yet although he states, ‘we have more hope for the
Biloxi than for the Otootan.’
“Furthermore, regarding this letter I note that only two
men in the United States have had them up at all until this
season.

“I am planning to visit Mr. G.A. Swan of Biloxi,
Mississippi, who has a very considerable acreage of this
crop. Very truly yours,...”
Note: This is the earliest document seen (May 2012) in
which W.J. Morse gives his title as Agronomist; previously
he was “Assistant Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1697. Hackleman, J.C. 1920. Re: Soybean varieties.
Letter to W.J. Morse, Forage-Crop Investigations, USDA,
Washington, DC, Oct. 13. 2 p. Typed, with signature on
letterhead.
• Summary: “Dear Mr. Morse: I want to thank you for
your haste in answering our letter and identifying the three
samples of beans. I am sending these to Mr. Walworth this
morning together with a copy of your letter. Mr. Walworth
has something interesting in his county in connection with
this bean which he calls Medium Yellow but which we
have both designated as typical Ito San. He tells me that it
is distinctly later than some of the other so-called Medium
Yellow which he has in the county, is making more total
growth and will make considerable more seed.”
“Remember, we want help to recast our entire soybean
work. We will want you to help us locate pure seed of all of
our varieties that we have in the test as there is nothing there
that is not mixed with at least one and for the most part three
or four different varieties. Dr. Burlison told me some time
ago that he wanted me to take charge of the soybean work
and recast it for all of the state. So I am depending on you to
help me locate pure seed of the varieties needed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1698. May, D.W. 1920. Report of the agronomist in charge.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 5-14. For the year 1919. Oct. 15. See p. 10.
• Summary: “Rice, beans, and corn:... Besides the better
known kinds of beans, the station is endeavoring to promote
a great increase in the growing of soy beans. This bean is
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especially valuable, as it is very rich in fat, that element
being too frequently lacking in amount in the dietary. The
growing of soy beans promises to be quite successful.”
Address: Mayaguez, Puerto Rico.
1699. Sheets, E.W.; Tuckwiller, R.H. 1920. Effect of winter
rations on pasture gains of yearling steers. USDA Bulletin
No. 870. 20 p. Oct. 20.
• Summary: This article is divided into two parts: I. Winter
rations and their influence on pasture gains of yearling steers;
II. The use of silage and the cost of rations for wintering
yearling steers. Table 2 (p. 5) gives the composition of six
feeds fed to steers during the four winter feeding periods
(1914-1918); one of these was soy-bean hay. A description
of how this hay was made is given on the same page. Table 3
(p. 6) gives the “Dry matter, protein, carbohydrates, fat and
nutritive ratio of rations fed each year.” One ration, which
consists of about 77% corn silage and 23% soy-bean hay, has
a nutritive ratio of 1:6.3. It was fed in the winter of 191718 (p. 8). Table 5 (p. 9) shows the total and daily gains and
losses by the steers during four winters; the corn silage and
soy-bean hay ration gave the second best total gain (1917-18)
after the ration of corn silage, wheat straw, and cottonseed
meal. Soy bean hay was relatively expensive (p. 16) at $17/
ton. Address: Animal Husbandry Div., USDA.
1700. Morse, W.J. 1920. Re: Report of inspection trip to
Georgia, Alabama, and Mississippi. Letter to Prof. C.V.
Piper, Washington, DC, Oct. 22. 4 p. Handwritten, with
signature on hotel letterhead.
• Summary: Morse is writing from Biloxi, Mississippi.
“Dear Prof. Piper: I went out to Prof. Tracey’s place today but was unable to see Mr. Cook. It was thought that he
would not be back until evening. I will not get a chance to
see him tomorrow as Mr. Swan calls for us early tomorrow
morning and no doubt will spend the entire day with him on
his plantation near Lyman [Mississippi]. It looks as though
some of the seed of Alysicarpus had been gathered but there
is considerable more mature.
“I had occasion to see plots of the Otootan soy beans
at Athens, Georgia, and Auburn, Alabama. At the Georgia
station Mammoth Yellow and a few others excelled it in yield
of seed. At Auburn it stood erect and was about five feet
high. It seemed to be though as rather shy in seed. At both
places, the fault of broken branches was much in evidence.
I understand the Hastings Seed Co., Atlanta, and the Everett
Seed Co., Macon [both Georgia] are pushing / furnishing [?]
it rather strongly.
At Auburn, Alabama, I found things much upset.
Couldn’t find any one as the entire agricultural building was
thoroughly gutted by fire the fore part of the week.
“Here at Biloxi I went in a coffee roasting establishment
to observe the process. Was rather interested in seeing how
they got rid of the fumes in the process of roasting. In talking

with the manager of the company about the possibilities of
roasting soy beans for coffee he was very much interested.
I promised to send him some of our Mammoth Yellow seed.
He said he would roast the beans and send us some samples.
I told him about the high oil content of the soy bean but he
said the fine grade coffee beans ran from 15 to 18 per cent
oil.
“Mr. Oakley has a large quantity of Mammoth Yellow
seed which is of low germination. Could you not send this
company a bushel of that seed for roasting. The address is:
“Columbia Coffee & Tea Co., 118 E. Howard Ave.,
Biloxi, Mississippi.
“It is quite possible that we can get something started
with them although at the present time it is a small concern. I
understand they are to enlarge in the near future.
“At the Florence, South Carolina, substation, the
superintendent told me he considered the Victor cowpea the
best it had ever grown. At Monetta, South Carolina, it looked
fine and will produce an abundance of seed although I was
told other varieties in that section would not give many peas.
“Will be with Mr. Greene at McNeill Monday. Very truly
yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: The Kennedy [Hotel], John
J. Kennedy, proprietor, Opposite L&N Depot, Biloxi,
Mississippi.
1701. Johns, Carl O.; Finks, Abraham J. 1920. Type of bread.
U.S. Patent 1,356,988. Oct. 26. 2 p. Application filed 4 Sept.
1920.
• Summary: Describes bread made from a mixture of soy
flour with other flours, typically 300 parts by weight of wheat
flour mixed with 100 parts by weight of soy bean or peanut
flour. The authors are employees of the USDA, and this is a
public service patent. Address: 1. New Haven, Connecticut;
2. Portland, Maine.
1702. O’Brien, Harry R. 1920. A visit to Soyland:
Enthusiasts say this wonder crop fills a gap in Corn Belt
rotations. Country Gentleman 85(44):11, 30. Oct. 30.
• Summary: The article begins with the lyrics to a song in
praise of soy beans: “Oh, my name is Soja-bean; its a good
name, don’t you see? / And we’re growing soy beans to get
along. / They are good for lambs and piggies and for all you
folks and me, / So we’re growing soy beans to get along.
Chorus: Soy beans, oh soy beans, we are growing
soy beans to get along. / Soy beans, oh soy beans, we are
growing soy beans to get along. / For the land’s sake grow
more soy beans, in this Corn Belt, don’t you see? / ‘Twill
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make fat pocketbooks and credits long. / But if you haven’t
any money, then we’ll let you have ‘em free, So you’ll grow
soy beans to get along.”
“Four middle-aged Indiana farmers stood up before
an audience of nearly a thousand people one day in early
September and sang, to the tune of Kindling Wood, the above
song. The four men who comprised this quarter, Taylor
Fouts, Garfield Todd, Vern McCloskey and J.E. [Jacob
Emmet] Kitchell, are all soy-bean growers, and they sang
with all the fervor of a choir at a Methodist revival meeting.
And like unto an old-fashioned revival meeting it was.
“But the church was the lawn at Soyland, the home of
Taylor Fouts, the one who wrote the song. The preacher was
W.A. Ostrander, farm crops extension specialist from Purdue
University. The head deacon was A.L. Hodgson, county
agent of Carroll County, Indiana.
As visiting talent there were assembled on the platform
Prof. G.I. Christie, director of the Purdue Agricultural
Experiment Station; Dr. W.L. Burlison, head of the
Department of Agronomy at the University of Illinois; W.J.
Morse, in charge of soy-bean investigational work for the
U.S. Department of Agriculture; and A.T. Wiancko, head of
the Agronomy Department of Purdue University.
“There were also George Briggs of the University of
Wisconsin–’Soy Bean Briggs, whose story appeared in a
recent issue of The Country Gentleman; Dean J.H. Skinner,
of the College of Agriculture at Purdue; Prof. Wallace E.
Hanger, from Ohio State University; J.C. Hackleman, of
the University of Illinois; C.R. Megee, from the Michigan
Agricultural College; and Dr. R.S. Smith, head of the
Soil Physics Department, from the University of Illinois.
There were county agents there by the dozen, including I.J.
Matthews, of Pulaski County, Indiana; C.H. Oathut, from
Champaign County, and I.S. Brooks, of LaSalle County,
from Illinois; and C.G. Fiedner, of Williams County, Ohio,
who had driven 150 miles in an auto to be present at the big
gathering.
“For audience, there were nearly 1000 farmers and
their families, assembled from at least six states...: Ohio,
Michigan, Wisconsin, Kentucky, Illinois, and Indiana.
“The occasion was a Corn Belt soy-bean conference
held on the Fouts’ brothers’ farms at Camden, Indiana,
south of Logansport, by the extension department of
Purdue University in cooperation with the Carroll County
Farm Bureau and Fouts Brothers. The purpose was for
the leading soy-bean growers of the Middle West to get
together, become acquainted, exchange ideas as to growing,
handling and marketing soy beans and, if possible, lay the
groundwork for an Indiana organization, and perhaps a Corn
Belt organization, that would work toward standardization
of varieties and business methods in a wider distribution of
good seed... If we are to believe what we heard, the soy bean
is destined to sweep the country... Speakers declared that it
was destined to become the second biggest crop in America,

second only to corn.”
“It was particularly fitting that this meeting should be on
the farms of the Fouts brothers. For these three men, pioneer
growers, have been the means of setting the whole country
for miles round to growing the beans until at least seventyfive per cent of the farms in Carroll and Cass counties have
beans on them–10,000 acres in Cass County and 4000 acres
or more in Carroll County–this year.
“So firmly convinced are the Fouts brothers that their
salvation lies in soys that they have built their whole system
of farm management round the crop.
“They bake ‘em and feed ‘em to the children. They roast
‘em and eat ‘em in place of salted peanuts. For at the dinner
which was served by the good ladies of the Presbyterian
Church there were baked soy beans and parched soy beans
furnished, with the compliments of Fouts Brothers, sufficient
for the whole crowd. They tasted right good too.”
Taylor Fouts, the youngest son, heard about soy beans
while at Purdue University. “So when he came home and,
in 1903, went to farming on the home place for himself, he
put out some beans and began to talk them up to his brothers
and neighbors. He began in a small way. His brothers planted
beans also” [starting in 1908]. His neighbors thought the idea
of trying to grow beans by the acre was crazy. “They just
laughed at Taylor Fouts and his fool notions–his high-toned
college ideas.”
“But the three brothers stuck to it. Their crops grew
larger in yield. The neighbors saw the Fouts lambs top the
market and bring special fancy prices year after year. So
gradually the soybean idea soaked into the heads of the
farmers round that part of Indiana, and they began to grow
the beans too.
“On our trip we first drove round Soyland, the 160-acre
farm of Taylor Fouts. Next came the 225-acre farm of Noah
Fouts, and then the 160-acre farm of Finis E. Fouts, where
the same characteristics were noticeable.
“In the fields where soys were grown with corn, the corn
was tall, green and thrifty looking. But across the road, in
fields on exactly the same soil, corn without the soys was not
nearly so tall; it was somewhat fired and of a sickly-yellow
color.
“The three brothers own separate farms and are not in
any partnership except that they pool their soy-bean seed and
sell it under the name of Fouts Brothers.
“Last year round 2000 bushels of beans were sold for
seed at an average of about eight dollars a bushel. They
averaged twenty-six bushels to the acre.”
“The Ito San seemed to have no opposition for being the
best smaller, early variety and for hogging or lambing down.
Fully half of the men present were in favor of the Hollybrook
for a larger, later variety that could be grown for seed. Others
spoke up for the Mongol, which was decided by the experts
to be practically the same as the Hollybrook. All told, there
are only about thirty or forty good varieties.
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“The enthusiasm of all the soy-bean growers present at
this meeting cannot be described. Soy beans to them are
a wonder crop destined to work a change in Corn Belt
agricultural rotations, particularly on the lighter types of
soils, and run alfalfa a close race. For the soy bean furnishes
hay. It provides a good concentrate as well as silage. It
makes the land more fertile. Finally, it seems to put pep and
optimism into the growers.”
Photos show:
(1) “The conference crowd lining up for a soy-bean
dinner” beside a big white barn on which is painted
“Soyland–Taylor Fouts.”
(2) The three Fouts brothers (from left to right): Taylor
(owns a 160 acre farm), Finis E. (160 acre farm), and Noah
(225 acre farm); they are standing in front of a large sign that
says “Soyland–Taylor Fouts.”
(3) People in a rowboat on a large pond, with many
ducks on the water, in Noah Fouts’ front yard.
Note 1. This is the earliest document seen (Oct. 2012)
which states that Taylor Fouts has “Soyland” written on a
large sign on his barn.
Note 2. Jacob Emmet Kitchell, a physician in Deer
Creek, was a relative of the Fouts family. He was the brother
of Finis Fouts’ second wife, Louanna Kitchel.
1703. Market Reporter (The) (USDA). 1920. Soy bean
and cowpea seed crop approximates 1919: Better yield per
acre expected this year–Prices start off below last season:
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Acreage, yield and prices: Soy beans. 2(20):316-17. Nov. 13.
• Summary: A table shows percentage change in acreage
and yield compared with 1919 and prices for the following
states: Delaware, Virginia, North Carolina, South Carolina,
Tennessee, Mississippi, Alabama, Georgia, Illinois, Indiana.
Yields ranged from 960 lb/acre [16 bu/acre] (Virginia) to
420 lb/acre (Alabama). Prices for 100 lb “country-run” soy
beans on 3 Nov. 1920 ranged from $3.35 in Alabama down
to $2.60 in North Carolina, while prices for “clean” soybeans
ranged from $3.75 in Delaware and Alabama down to $3.20
in North Carolina. Address: Bureau of Markets, Washington,
DC.
1704. Morse, W.J. 1920. Re: Article entitled “Soy-Bean
Recipes.” Letter (memorandum) to Prof. C.V. Piper
[Agrostologist in Charge, BPI, USDA, Washington, DC],
Nov. 17. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: Relative to the attached
letter from the Bureau of Chemistry calling our attention to
an article entitled ‘Soy-Bean Recipes’ giving various recipes
for the utilization of the soy bean, will say that I do not
quite see the reason for any great amount of comment on the
matters referred to.
“Most assuredly any manufacturer before putting out an
article such as a substitute for coffee made out of soy beans
would take the matter up with the Federal Food and Drugs
Act and comply with the regulations. As stated in the letter,
the recipes were intended primarily for the information of
the housewife during the war period. If we have occasion for
any reprints, we will be glad to make any changes that will
comply with the Federal Food and Drugs Act regulations.
Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
1705. Morse, W.J. 1920. Re: Trip to Urbana. Letter to J.C.
Hackleman, Dep. of Agronomy, Univ. of Illinois, Urbana,
Illinois, Nov. 29. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Professor Hackleman: I have your letter
of November 18 advising that you desire to have me come to
Urbana in January to give an address at one of your farmers’
meetings dealing with the soy bean crop. I am taking up
the matter with Professor Piper. He advises that it would be
agreeable for me to accept your invitation and that we could
make it an official trip from this office.
“As to the subject, I really have not given much thought

to it as yet. It has occurred to me, however, that it might be
well to choose rather a broad subject taking in the general
utilization of the soy bean not only in this country but in the
Orient and then deal with the possibilities of the soy bean in
this country.
“If it could be arranged, I would prefer to have the
address illustrated with lantern slides. We have a very
large number of lantern slides here at the office illustrating
the different phases of the soy bean industry. Many of the
photographs from which the slides were made were taken in
Manchuria and China by our agricultural explorer [Frank N.
Meyer].
“It is quite possible that I will be able to spend two or
three days with you to go over the soy bean investigations
project of your station. No doubt at the time of my visit that
the Champaign [hotel] will be rather crowded, and I wish
you would have a room reserved for me at the Beardsley for
at least two or three days.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1706. Urbana Daily Courier (Urbana, Illinois). 1920. Attend
meeting of soy bean growers. Nov. 30. p. 3.
• Summary: “Prof. J.C. Hackleman and F.C. Bauer,
associate professor of soil extension, left today for Chicago
to attend the meeting of soy bean growers of the corn belt.
Representative farmers from Ohio, Indiana, Missouri,
Wisconsin, Iowa and Illinois will be present at this meeting.
The topics to be discussed will deal with the present soy
bean situation, the varieties of soy beans and the places of
holding future meetings, particularly the summer meeting to
be held in August of next year.
“Profs. Hackleman and Bauer will attend the annual
meeting of the International Crop Improvement association,
which will be held in Stockyards inn, Wednesday, Dec. 1.”
1707. Morse, W.J. 1920. Re: Sending canned soybeans for
use as a green vegetable. Letter to J.C. Hackleman, Illinois
Agric. Exp. Station, Urbana, Illinois, Dec. 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “I am sending you today one can each of the
Easy Cook and Hahto varieties of soy beans.
“These beans were picked, grown, and canned at the
Arlington Farm, Virginia, during the past fall. No doubt I
have talked with you concerning the use of the Hahto and
Easy Cook for use as a green vegetable, that is, in the same
manner as you would use green peas or green limas.
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“I will be very glad to have you try these two varieties
out and report to me your opinion of them as a food. I have
planned to write Dr. Burlison but instead of writing another
letter I will simply say that I am sending two more cans of
these beans which I wish you would give to Dr. Burlison and
obtain his opinion as to their merits.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1708. Market Reporter (The) (USDA). 1920. Stocks of
vegetable oils at end of quarter periods (1919-20). Yearly
production of vegetable oils and lard (1912-20). Yearly
consumption of vegetable oils in lard substitutes (1912-18).
Yearly imports of vegetable oils (1912-20) [Each includes
soy bean oil]. 2(23):366. Dec. 4.
• Summary: In all 4 tables, figures are given for cottonseed,
peanut, soy bean, and coconut oil. One table shows that the
stock of soy bean oil (both crude and refined) during 1919
ranged from a high of 155 million lb on March 31 to a low
of 68 million lb on Dec. 31. During 1920 the stock ranged
from a high of 42 million lb on March 31 to a low of 38
million lb on Dec. 31. Stocks of cottonseed oil were greatest
throughout this period, followed by coconut oil.
A second table shows yearly production of 4 vegetable
oils and lard (in million lb) from 1912 to 1920. Production of
cottonseed oil is the greatest of the five from 1912 to 1919,
but it is passed by lard in 1920. Production of soy bean oil
was zero in 1912, 3 million lb in 1914, 10 in 1916, 42 in
1917, 80 in 1918 138 in 1919, and 59 in the first 9 months of
1920.
A third table shows yearly consumption of 3 vegetable
oils used in lard substitutes [shortening] from 1912 to 1918.
Cottonseed oil is by far the most widely used. Total use rose
from 877 million lb in 1912 to 1,146 million lb in 1918. Use
of soy oil grew from zero in 1912 to 2 million lb in 1914, to
14 million lb in 1916, to 34 million lb in 1917, to 57 million
lb 1918–a dramatic series of yearly increases.
A fourth table shows yearly imports of 4 vegetable oils
from 1912 to 1920. Coconut oil and soy bean oil alternate
as leader throughout this period, with soy taking the lead in
1916 and 1917. Imports of soy oil changed from 25 million
lb in 1912, to 13 in 1914, to 145 in 1916, to 265 in 1917, to
a peak of 336 in 1918, dropping to 1915 in 1919, and 108
for the first 9 months of 1920. Address: Bureau of Markets,
Washington, DC.
1709. Easson, R.B. 1920. Southern California hens win at

state contest. Los Angeles Times. Dec. 5. p. IX2.
• Summary: “The California egg-lying contest at Santa
Cruz ended its first year Monday evening, November 15.”
Company records and individual hen records (297 eggs
for the year) are announced. “Following is the egg-laying
contest ration used:
“Mash–240 pounds mill run, 180 pounds ground oats,
180 pounds middlings, 100 pounds soy-bean meal, 100
pounds meat scraps, 30 pounds charcoal, 4 pounds salt.”
Address: Extension Poultry Specialist, Univ. of California.
1710. Hackleman, J.C. 1920. Re: Thanks for accepting our
invitation. Letter to W.J. Morse, Forage Crop Investigations,
USDA, Washington, DC, Dec. 7. 2 p. Typed, with signature
on letterhead.
• Summary: “We are certainly delighted to know that you
have accepted our invitation to appear on our program in
January and are doubly pleased to know that Professor
Piper has approved of the trip. This will give us an excellent
opportunity to work out some of our soybean project work,
and I am sure will be of great value to us.”
“You will notice that I have chosen for your the topic
‘The Utilization of the Soybean at Home and Abroad
(Illustrated).’
“The corn belt farmers and I believe your eastern and
southern farmers as well, are beginning to realize that the
soybean must be studied and some uses found for the seed
in addition to its present use which is almost one hundred
percent for seed.”
“Personally I feel that the soybean growers organization
perfected in Chicago should get busy and probably put on
an active campaign to increase the consumption of soybeans
just as soon as the investigational work provides them with
the necessary information.
“I have written Harlan Smith, director of Exhibits,
asking him for nine exhibit cases, the most of which were at
Chicago at the International. This list includes your case on
soybeans and cowpeas.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1711. Morse, W.J. 1920. Re: What is the soy bean growers’
organization perfected in Chicago? Letter to J.C. Hackleman,
Illinois Agric. Exp. Station, Urbana, Illinois, Dec. 14. 1 p.
Typed, without signature (carbon copy).
• Summary: Morse will be very glad see Prof. Hackleman
again and to help him work on his soy bean projects. “I
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figure that such cooperation will result in the greatest good to
the introduction of the soy bean not only in your state but in
other states as well.
“I note you refer to a soy bean growers’ organization
perfected in Chicago. This is the first that I have heard of
such an organization and am wondering if it is the result of
the meeting at the Fouts Bros Farm, Camden, Indiana, the
fore part of the September and if the same minds are behind
this proposition as led the one at Camden. I will be very glad
if you can give me further information regarding this subject
as I endeavor to keep in touch with anything that has to do
with the soy bean and its possibilities.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1712. Morse, W.J. 1920. Re: Companies in Virginia and
the Carolinas that are using soy beans to make oil and
cake. Letter to J.C. Hackleman, Illinois Agric. Exp. Station,
Urbana, Illinois, Dec. 14. 1 p. Typed, without signature
(carbon copy).
• Summary: “Replying to your letter of December 6
requesting names and companies in Virginia and the
Carolinas who are utilizing soy beans for the production of
bean oil and bean cake, will say that I do not know of any at
the present time. In so far as I know, no oil companies in the
South have handled soy beans since about 1917. Seed raised
in the Carolinas has brought such good prices for planting
purposes that the oil mills have not been able to purchase any
seed for crushing.
“In 1917 the seed that was crushed for oil was not
domestic grown seed, but was imported seed that was
originally intended for Sweden or Germany by the submarine
route and the vessel was held up in the Panama Canal. The
company was forced to sell the seed in this country to oil
mills in eastern North Carolina and one oil company in South
Carolina obtained all of the seed which was used for oil and
oil meal. If you are to take up the matter with the companies
that did the handling of soy beans and obtain information as
to their methods, etc., I refer you to the following:
“Farmers Cotton Oil Co., Wilson, North Carolina,
“Hartford Cotton Oil Co., Hartford, North Carolina,
“Newbern Cotton Oil Co., New Bern, North Carolina,
“Sea Island Cotton Oil Co., Charleston, South Carolina.”
Note: This is the earliest document seen (Feb. 2009)
concerning soybeans in the Canal Zone or the Panama
Canal. The soybeans were on a ship which passed through
the Panama Canal in 1917. The Canal Zone was owned and

operated by the United States at this time. This document
contains the earliest date seen (1917) for soybeans in the
Canal Zone.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1713. Hackleman, J.C. 1920. Re: The soy bean growers’
organization perfected at Chicago. Letter to W.J. Morse,
Forage Crop Investigations, USDA, Washington, DC, Dec.
18. 1 p. Typed, with signature on letterhead.
• Summary: “The Soybean Growers’ Organization perfected
at Chicago was a definite outgrowth of the Indiana meeting.
Officers elected were: Will Riegel, Tolono, Illinois,
President; Taylor Fouts, Camden, Indiana, 1st vice-president;
C.T. Newton, Bowling Green, Ohio, 2nd vice-president, and
W.A. Ostrander, W. Lafayette, Secretary. The main reason for
perfecting an organization was merely to have a committee
working on arrangements for a summer meeting next year.
Campaign County has been selected as the meeting place
and we’re planning on having a much larger meeting than
they had in Indiana and hope to have the cotton belt as well
as the corn belt soybean men in attendance. We have already
extended invitations to the Kentucky, West Virginia and
Carolina growers asking them to keep this matter uppermost
in their minds and put Champaign county on their itinerary
if they are planning a western trip. You should also keep this
in mind, as needless to say, we are expecting you to be at the
meeting.”
Note: This is the earliest document seen (Oct. 2007)
concerning officers of the American Soybean Association–
originally named the National Soybean Growers’ Association
(until 1925).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1714. Morse, W.J. 1920. Re: Soy bean recipes. Letter
(memorandum) to Mr. R.A. Oakley [USDA], Dec. 18. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Referring to the attached
letter of Dr. Alsberg to Dr. Taylor regarding the multigraphed
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page of soy bean recipes, will say that the corrections
suggested by Dr. Alsberg have been incorporated in the
sheet, and if we obtain any more of the sheets they will be
along the lines suggested by Dr. Alsberg. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1715. Morse, W.J. 1920. Re: Sources of soy bean seed. Letter
(memorandum) to Mr. R.A. Oakley [USDA], Dec. 18. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Referring to the attached
letter from Mr. A.B. Ross requesting sources of seed, will
say that I will be able to furnish him from our files the names
of a large number of reliable growers of different varieties of
soy beans.
“The matter of good seed and pure varieties of this
crop is being taken up by some of the States such as Iowa,
Missouri, Illinois, Wisconsin and Ohio. It is quite possible
for Mr. Ross to obtain the names of reliable growers also
from the State experiment stations of the above States. Yours
very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1716. Morse, W.J. 1920. Re: Cooperating with County
Agents in testing soy bean varieties. Letter (memorandum) to
R.A. Oakley, Forage Crop Investigations, Washington, DC,
Dec. 29. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: With regard to the attached
letter from Mr. M.V. Barnes, County Agent, St. Johnsbury,
Vermont, will say that I think it rather desirable to cooperate
in testing out varieties of soy beans with County Agents. I
have had experience–especially this last summer–in putting
out varieties under the direction of County Agents and have
had most excellent results.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.

Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1717. Arizona Agricultural Experiment Station, Annual
Report. 1920. 31:419-84. For the year ended June 30, 1920.
See p. 26-28.
• Summary: The interesting section titled “Administration”
by D.W. Working has the following partial contents (p. 42527): The purpose of the college of agriculture: The original
idea, the new idea, the research idea. The experiment station
farms. Contains an excellent history of American colleges of
agriculture and agricultural experiment stations.
In the section titled “Agronomy” under “Projects” is a
subsection titled “Legumes and their culture for Southwest
conditions” states (p. 442-43): “On the Experiment Farms
near Prescott, Cochise and Yuma, comparative plantings
are now being made with different varieties of cowpeas and
with a very few varieties of soy beans. However June 30 is
too early in the season to report definitely concerning the
probable value of these crops.”
“One acre was planted in the fall of 1919 to garbanzas
(chick peas). This crop made a reasonably good forage
growth, reaching a height of approximately twenty inches.”
Note: This is the earliest English-language document seen
(June 2008) that uses the term “garbanzas” (or “garbanza”)
to refer to garbanzo beans or chick peas.
“During the spring of 1920, velvet beans we planted in
corn and kafir. Likewise, several plantings of cowpeas were
made in fields of Mexican June corn.” Address: B.Sc., A.M.,
Dean College of Agriculture, Director of the Station, Tucson,
Arizona.
1718. Monthly Crop Reporter (USDA). 1920. Monthly prices
of soy beans. 6(12):148. Dec.
• Summary: This table gives the estimated average price per
bushel paid to producers of soy beans on five dates each year
from 1913 to 1920 inclusive. The dates are Jan. 15, Feb. 15,
Oct. 15, Nov. 15, Dec. 15.
The average price for each year is: 1913–$1.75. 1914–
$2.05. 1915–$2.16. 1916–$2.23. 1917–$2.51. 1918–$3.43.
1919–$3.23. 1920–$3.56. The highest price, on 15 Feb.
1920, was $4.05. The lowest price, on 15 Nov. 1913, was
$1.57. Address: USDA.
1719. Monthly Crop Reporter (USDA). 1920. Crop summary
for 1920. 6(12):133. Dec.
• Summary: A table gives figures for all major U.S. crops
for 1918, 1919, and 1920. For soy beans, for 1920 / 1919,
they are as follows: Acreage [for seed] 190,000 / 175,000.
Production 3,002,000 / 2,460,000 bushels. Yield 15.8 / 14.1
bu/acre. Farm value Dec. 1 per bushel $3.06 / $2.47. Total
farm value $9,199,000 / $8,530,000.
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Note: According to Piper and Morse (1923, p. 3) it “is
estimated that not more than 20 per cent. of the soybeans are
harvested for seed, the greater per cent. of the acreage being
utilized for forage, pasture, and ensilage. On this basis, the
total acreage of soy beans grown for seed in 1920 would be
950,000 acres” [i.e. 5 x 190,000]. Address: USDA.
1720. Monthly Crop Reporter (USDA). 1920. Crop statistics:
Soy beans. 6(12):144. Dec.
• Summary: A table gives statistics for soy beans for 1918,
1919, and 1920. In 1920, the leading soybean states in
terms of acreage (in descending order) were: North Carolina
91,000 (48% of total U.S. acreage), Virginia 30,000,
Alabama 23,000, Illinois 8,000, Ohio 8,000, Kentucky 8,000,
Missouri 7,000, Tennessee 5,000, Wisconsin 4,000, Indiana
3,000.
Yields in 1920 averaged 15.8 bu/acre, but ranged from
19.0 for Virginia down to 8.0 for Ohio.
In 1920, the top ten soybean states in terms of bushels of
soybean seeds produced were: North Carolina 1,638,000,000
(54.6% of total U.S. production), Virginia 570,000, Alabama
228,000, Missouri 133,000, Kentucky 120,000, Illinois
92,000, Ohio 64,000, Tennessee 50,000, Indiana 42,000, and
Wisconsin 28,000. Statistics are also given for Pennsylvania,
South Carolina, Georgia, and Mississippi.
The average price on Dec. 1 was $3.064 in 1920 (range
$5.00 to $2.78), $3.467 in 1919, and $3.175 in 1918.
Total farm value of soy beans, based on the Dec. 1 price,
was $9.199 million in 1920, $8.530 million in 1919, and
$9.601 million in 1918.
Average farm value of soy beans per acre, based on
the Dec. 1 price, was $48.42 in 1920, $48.74 in 1919, and
$56.81 in 1918.
1721. Russell, H.L.; Morrison, F.B. eds. 1920. New farm
facts. Wisconsin Agricultural Experiment Station, Bulletin
No. 323. 100 p. Dec. See p. 55.
• Summary: The section titled “Acidity influences
inoculation and growth” (p. 55) states: “Cowpeas and
soybeans dropped off markedly in both growth and nodule
formation, according to O.C. Bryan (Soils) and E.B. Fred
(Agricultural Bacteriology), as soon as an excess of either
acid or alkali appeared. Corn, on the other hand, made a
reasonably satisfactory growth even under acid conditions
which were sufficient to stunt and to prevent the inoculation
of the roots of both soybeans and cowpeas.”
1722. Wessling, Hannah. 1920. Baking in the home.
Farmers’ Bulletin (USDA) No. 1136. 40 p. Dec. See p. 26-27.
• Summary: Soy-related recipes (p. 26-27) include: (1) Corn
meal and wheat-flour muffins. Soy beans are discussed as
an alternative source of flour. “In a number of the Southern
States soy beans or peanut flour may be obtained, which is
made by grinding the press cake left over after expressing

most of the oil from soy beans or peanuts. These flours are
very nutritious, and when mixed with an equal amount or
more of wheat flour, produce rich and appetizing breads. If
the peanut flour be lightly browned or parched in the oven
before using, it will yield a product of better flavor. If these
flours can not be purchased, the housewife may prepare
the meals herself. Clean, dry soy beans may be ground in
an ordinary food chopper or hand mill such as is used for
preparing chicken feed. The coarse bran should be sifted
out and the remaining meal ground to desired fineness. The
Mammoth Yellow or Haberlandt varieties of soy beans are
especially desirable for this purpose.
(2) Soy-bean muffins; “1 scant cup soy bean meal
or flour” is used with 1 cup wheat flour. (3) Peanut-flour
muffins; “Proceed as for soy-bean muffins, using peanut
flour in place of soy-bean flour or meal. (4) Corn-flour
muffins; ditto. (5) Buckwheat muffins; ditto.
Peanuts are also discussed in recipes for: Peanut bread
(p. 13-14). Peanut biscuit (p. 23). Peanut-butter biscuit
(p. 23). Peanut cookies (p. 39). Address: Asst. in Home
Demonstration Work, Office of Extension Work S.
1723. Bergh, O.I. 1920. North Central Experiment Station,
Grand Rapids: Crop yields. Minnesota Agricultural
Experiment Station, Annual Report 28:76-78. For the years
1919-20.
• Summary: The section titled “Sunflowers and soybeans for
silage” (p. 78) states: “Sunflowers and soybeans were planted
for silage on a larger scale in 1919 than in any previous year.
Both were satisfactory. Soybean silage is especially relished,
cows preferring it to first-class corn silage.”
“A mixed silage of corn, sunflowers, and soybeans
can be recommended. Cows fed on this cleaned up forty
pounds and more a day without showing a preference for any
crop in the mixture. The seed was mixed in the following
proportion: Corn, 3 parts; sunflowers, 1 part; soybeans, 1
part; and planted at the rate of 20 pounds per acre, drilled
in rows 40 inches apart with a corn planter. This produced a
larger tonnage than either corn or sunflowers planted alone.”
Address: Superintendent, North Central Exp. Station, Grand
Rapids, Minnesota.
1724. Briggs, George M. 1920. Who says soy beans?
Wisconsin Agric. Exp. Association, Annual Report 18:23-24.
• Summary: “It seems as though we all do. Wherever you
go, someone is talking soy beans. The more the talk, the
more pep they seem to possess, which is quite comparable to
the soil, in that the more soys it produces the more and better
the following crops are. In these strenuous times when farm
labor is becoming such a problem, we are all interested in
increasing yields per acre and in raising more home grown
feeds. Farmers who have tried soy beans are convinced
that the soil is benefited beyond expectations and that as a
soil builder this crop has an important place on all farms,
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especially where other legumes fail to grow. By the use of
soy beans as a hay crop, the farmers of this state, who but a
few years ago saw nothing but poverty, are now building up
their herds and getting fine cream checks, which in turn will
build up the homes, help educate the children and make life
worth living.
“Soy beans as a silage crop have met with great success
here in Wisconsin. In many places the soys are planted by
themselves, then mixed with corn at silo filling time. On
hundreds of farms, however, the corn and soy beans are
planted together and are being raised successfully... It’s
not luck that spells success with soy beans, but pluck. Get
acquainted with the dual purpose member of the legume
family.”
A full-page photo (p. 23) titled “Weeding soy beans–
Farm of C.S. Ristow, Black River Falls” shows two horses
pulling a rig on which a man is sitting. Address: Madison,
Wisconsin.
1725. Britton, W.E. 1920. Prevalence of green clover worm
on beans. Plathypena scabra Fabr. Connecticut Agricultural
Experiment Station, Bulletin No. 218. p. 165-70. See p. 167.
Nineteenth Report of the State Entomologist of Connecticut
for the year 1919. [3 ref]
• Summary: “An outbreak of the green clover worm
occurred in 1919, and bean plants in nearly all parts of the
state were suddenly riddled.” Five varieties of beans are
severely injured, and some injury was also done to soy
beans. Also discusses the worm’s life history and habits,
chemical control using acid lead arsenate. Address: State
Entomologist, New Haven, Connecticut.
1726. Calvino, Mario. 1920. La soya [The soybean]. Informe
de la Estacion Experimental Agronomica (Santiago de las
Vegas, Cuba). Part 15. p. 179-92. For the years 1918-19 and
1919-20. [2 ref. Spa]
• Summary: Lists and describes briefly nine soybean
varieties received from the office of new plant introduction
of the U.S. Department of Agriculture (“A magnificent
collection of varieties.”) and four varieties already owned by
the Station in Cuba. They were first planted in March 1919
(a second lot of four of these varieties were planted at this
time–Wilson Five, Peking, Black Eyebrow, and Amarilla
Nakasawa) and again in August 1919. The varieties and their
yields (in kg/ha) in descending order of yield for the first
planting are as follows: Pekin [Peking] (1435.9 + 790 / -).
Early Brown (1153.9 / -). Biloxi (1153.9 / -). Virginia (923
/ -). Unknown (976.6 / -). Black Eyebrow (1153.9 + 1140 /
-). Wilson 5 [Wilson-Five] (920.5 + 1230 / 277.7). Arlington
(820.5 / -). Soya S.P.I. 40125 (615.3 / -). Barket [Barchet]
(513.0 / -).
The four varieties already owned by the station and their
yields during these first two plantings were: (1) Amarilla
Nakasawa / Nacasawa (from Mr. Nakasawa of Japan; 897.4

+ 1100 / 1375). (2) Gigante (imported from the USA; 551 /
-). (3) Negra. “This is not a variety name. Rather this seed
came mixed with other seeds. We noted some of these plants
in our fields and we propagated them.” Note: This is said to
have been the first Cuban soybean selection. (4) Hahto, from
the USDA. “This is the most interesting soybean variety
for Cuba for use as either green seeds (grano verde; green
vegetable soybeans) or whole dry seeds (1000.0 / -).
For each variety the following information is given.
Color of seed, date of start of germination in petri dishes
(14 March 1919) and laboratory temperature, percentage
germination, number of days to germination in lab, date of
germination, date of harvest in fields (9 June 1919), yield,
observations. There is a special section on the Hahto variety;
sown on 10 June 1919, it yielded 1,000 g/ha. A table (p. 190)
shows the nutritional composition of 12 the 13 varieties (all
but Negra). Hahto had the highest protein content (39.12%
protein, 11.90% water, and 17.36% fat), whereas S.P.I. 40125
had the highest oil content (28.91% protein, 10.60% water,
19.60% oil). A second such table (p. 191) shows assimilable
nutrients of all 13 varieties.
The article concludes: “According to Dr. E. Babe, Chief
of the Dept. of Chemistry at Santiago de las Vegas, in China
and Japan the soybean is used to prepare very nutritious
foods including a special bread for diabetics and a milk that
is widely appreciated.” Note: Dr. Babe, who never went
to Asia, is said to have acquired this information from the
literature on soybeans.
Photos show: (1) A field of variety trials in 1919.
(2) 11 soybean varieties, with 10 samples of seeds from
each variety. (3) A field of mature Biloxi soybeans. (4) An
uprooted Biloxi soybean plant. (5) The Hahto soybean: Pods,
green seeds, and dry seeds. (6) An uprooted Hahto soybean
plant with many pods.
Note: This is the earliest Spanish-language document
seen (June 2009) that uses the term grano verde to refer to
green vegetable soybeans. Address: Delegate of the Secretary
of Agriculture, Commerce, and Labor, and Acting Director,
Cuba.
1727. Henderson (Peter) & Co. 1920. Henderson’s farmers
manual (Mail-order catalog). New York, NY. 16 p.
• Summary: In the section on “Henderson’s tested farm
seeds” is a subsection titled “Early Green Soja or soy beans”
(p. 14) which is a condensed version (less than half the
size) of subsection by the same title in the 1916 catalog. A
portion of the same photo (about one-third the size) appears
to the left of the text. Prices have increased by about 50%.
“Price, 20c. per lb.; $2.25 per peck; $8.00 per bushel, 60 lbs.;
10-bushel lots, $7.90 per bushel.”
Note: The soja bean appears at three places in the index
to this 1920 manual: (1) Beans, Soja. (2) Glycine hispida–
See Soja Bean. (3) Soja Bean or Soy Bean.
This catalog is owned by Special Collections, USDA
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National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
1728. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1920. Work of the departments: Animal
Husbandry. 33:9-12. For the year ending June 30, 1920.
• Summary: The section titled “More than five percent of
fiber in a ration for fattening hogs decreases efficiency of
the ration” concludes (p. 10): “New and important lines
of investigation are being carried on which compare the
following protein feeds as supplements to corn for fattening
hogs: tankage, fish meal, soybean oil meal, ground soybeans,
semi-solid buttermilk and buttermilk.” The chief of this
department is John H. Skinner, B.S.
Note: This is the earliest English-language document
seen (Sept. 2016) that used term “soybean oil meal” to refer
to ground, defatted soybeans. Address: Lafayette, Indiana.
1729. Kentucky Agricultural Experiment Station, Annual
Report. 1920. Hogging down experiments. 32:39-40. For the
year 1919.
• Summary: Gives costs and profits of hogging down corn
alone, hogging down corn and allowing the hogs the run of a
self-feeder of tankage, hogging down of corn and soybeans
grown together, hogging down soybeans along, and hogging
down soybeans and feeding corn in a self-feeder.
1730. Leach, Albert E.; Winton, Andrew L. 1920. Food
inspection and analysis: For the use of public analysts, health
officers, sanitary chemists, and food economists. Revised and
enlarged by Andrew L. Winton. 4th ed. New York, NY: John
Wiley & Sons; London: Chapman & Hall, Ltd. xix + 1090
p. Plus 40 unnumbered plates at end. See p. 545-46. Illust.
Index. 25 cm. 1st ed. 1904. [4 soy ref]
• Summary: In the chapter on “Edible oils and fats,” tables
give the following values for soy oil: Specific gravity at
15.5ºC: 0.922-0.928 (p. 492). Refractive index at 25ºC:
1.4729-1.4742, Refraction, butyro scale at 25ºC: 71-73 (p.
493). Solidifying point: -15 to -8ºC (p. 497). Saponification
number: 189-194 (p. 503-04). Iodine number: 121-143 (p.
303-07). Maumené number: 87-88 (p. 528). Acetyl number:
Not given. Reichert-Meissl number: 0.4-0.7 (p. 529).
Polenske number: Not given. Unsaponifiable matter (%):
1.3-1.5. Free fatty acids calculated as oleic (%): 0.3-3.0.
Insoluble fatty acids and unsaponifiable matter: Per cent
(Hehner number) 95.5. Solidifying point: 13-21ºC. Melting
point 26-29ºC. Iodine number: 122. Mean molecular weight:
Not given.
The section on “Soy oil” (p. 545-46) discusses:
Overview, composition, detection, and Settimi test (for
color). “This oil, prepared from the seed of Soja hispida,
is of comparatively recent introduction in the Occident,
although extensively used in China for both food and
technical purposes. The seed contains about 20% of a semi-

drying oil of which somewhat more than half is expressed by
the methods employed. Extraction yields a larger amount but
is practiced chiefly with damaged beans the cake of which is
not suited for cattle food. The edible oil is commonly filtered
through fuller’s earth.”
Also discusses: Sesame oil (p. 537-39). Peanut oil (p.
542-45). Linseed oil (p. 547). A.E. Leach lived 1864-1910.
Andrew L. Winton lived 1864-1946. Address: 1. S.B.,
Late Chief of the Denver Food and Drug Inspection Lab.,
Bureau of Chemistry, USDA, and Late Chief Analyst of the
Massachusetts State Board of Health; 2. Formerly Chief
of the Chicago Food and Drug Lab., Bureau of Chemistry,
USDA, and formerly in charge of the Analytical Lab.,
Connecticut Agric. Exp. Station.
1731. Lipman, Jacob G.; Blair, Augustine W. 1920. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
40:331-51. For the year ending June 30, 1919. See p. 346-48.
• Summary: The section titled “The continuous growing of
wheat and rye with and without a legume as green manure,
1918” (p. 346-48) states: “On July 17, 1917, plots 70 and
71 were disked and seeded to Ito San Soybeans at the rate
of 2 bushels per acre. A fair stand was secured, but much
crabgrass came up among them and somewhat interfered
with the growth.” Table 4 (p. 348) shows that the yields of
grain and straw for both rye and wheat were greatest when
they were followed by soybeans used as a green manure
crop–45% greater than for wheat alone and 38% greater than
for rye alone. Address: 1. Soil Chemist and Bacteriologist; 2.
Assoc. Soil Chemist. Both: New Brunswick, New Jersey.
1732. Mace, W.A. 1920. Report of the agricultural
technologist. Porto Rico Agricultural Experiment Station,
Annual Report. p. 36-37. For the year 1919.
• Summary: “During the year investigational work was
continued with rice, soy beans, and cowpeas.”
“Variety tests, rate of seeding, and date of seeding tests
are being carried on with cowpeas, soybeans, and mungo
beans.” Address: Mayaguez, Puerto Rico.
1733. Smith, Longfield. 1920. Report of the Virgin Islands
Agricultural Experiment Station, 1919. Virgin Islands
Agricultural Experiment Station, Report. For the year 1919.
p. 1-16. See p. 13.
• Summary: This report begins (p. 1): “The Agricultural
Experiment Station of St. Croix passed into the hands of
the Federal authorities on January 1, 1919, at which time it
became the Virgin Islands Agricultural Experiment Station
(Pl. I, fig. 1), the activities of the station being extended so
as to cover the three islands, St. Croix, St. Thomas, and St.
John.”
In the section on “Leguminous crops” we read (p. 13):
“Trials were made during the year with a large number of
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legumes, both for green-manuring
purposes and for grain.” These include
Madagascar bean (Phaseolus lunatus),
lyon beans, velvet beans, the closely
related Pachylobium bean, and
canavalia beans (Canavalia ensiformis).
Plus: “The trials of legumes for grain
included soy beans, tepary, pinto,
mungo, Botor tetragonoloba, black
Venezuelan beans, White Navy,
Mohawk, Long Yellow Six Weeks,
Lima, Black Wax, and some others.”
Note 1. This is the earliest
document seen (March 2017)
concerning soybeans in U.S. Virgin
Islands, or the cultivation of soybeans
in U.S. Virgin Islands. This document
contains the earliest date seen for
soybeans in U.S. Virgin Islands, or
the cultivation of soybeans in U.S. Virgin Islands (1919).
The source of these soybeans was probably the Office of
Forage Crop Investigations, United States Department of
Agriculture, in the USA.
Note 2. The U.S. Virgin Islands consist of the three
main islands of St. Thomas, St. John, and St. Croix, and
about 50 islets. The total area is only 136 square miles and
the population in 1990 was 99,000. Brief history: Denmark
occupied St. Thomas in 1666 and 1672, St. John in 1684, and
St. Croix in 1733. In 1754 the three islands were established
as a Danish colony named the Danish West Indies. In 1867
and again in 1902 the United States made formal offers to
buy these islands from Denmark, but it was not until early
1917 that the purchased was finalized. The United States
took possession on 17 January 1917 and the islands were
now officially renamed the “The Virgin Islands of the United
States of America.” The formal transfer ceremony and
changing of flags took place on 31 March 1917.
Note 3. This document was found by Wayne Olson of
the National Agricultural Library. Address: Agronomist in
charge, Virgin Islands Agric. Exp. Station, St. Croix, Virgin
Islands, USA.
1734. W.J. Morse and USDA co-workers in the 1920s
(Photographs). 1920.
• Summary: (1) 1920–Division of Forage Crops. Shown
left to right are F. McDonald, C.W. Reed, Arthur Jones, A.
Lydenberg, P.L. Ricker, Carvier Lyman, A. Hansen, and H.L.
Westover. A note by Joyce Garrison next to the photo reads,
“Harvey L. Westover: A very good friend of my parents. I
called him Uncle “H.” He roomed and boarded at my father’s
parents’ house.” (2) 1920–Division of Forage Crops. Shown
left to right are L.W. Kephart, B.C. Connor, W.J. Morse,
C.V. Piper (Chief of the Division), A.J. Pieters, R.A. Oakley,
Roland McKee, and H.N. Vinall.

(3) 1923 Sept.–W.J. Morse talking to farmers on
Soybean Field Day in Effingham, Illinois. (4) 1928–Morse
with others at the American Soybean Association meeting
in Lafayette, Indiana. (5) 1928–W.J. Morse with Glenn
McElroy of Ohio at the American Soybean Association
meeting in Lafayette.
These digital photos, with captions and dates, were sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
1735. W.J. Morse standing with members of USDA’s
Division of Forage Crops (Photograph). 1920.
• Summary: Morse appears to be 3rd from the left. This
digital photo, with caption and date, was sent to Soyfoods
Center by Joyce Garrison (William Morse’s granddaughter)
of West Hartford, Connecticut (July 2004).
1736. Wolf, Frederick A. 1920. Report of the Division
of Plant Pathology and Bacteriology. North Carolina
Agricultural Experiment Station, Annual Report 43:53-55.
For the year 1920. See p. 53.
• Summary: The section titled “Soybean diseases” (p. 53)
summarizes two publications on bacterial blight of soybeans,
by researchers in North Carolina (Wolf 1920) and Wisconsin
(Coerper 1919). Address: Chief, Div. of Plant Pathology
[Raleigh, North Carolina].
1737. Wolf, Frederick A.; Lehman, S.G. 1920. Notes on new
or little known plant diseases in North Carolina in 1920.
North Carolina Agricultural Experiment Station, Annual
Report 43:55-58. For the year 1920. See p. 57-58.
• Summary: The section titled “Soybean” (p. 57-58)
discusses the following soybean diseases: (1) Mosaic: “This
report of soybean mosaic from Oxford [North Carolina]
appears to be the first record of mosaic on soybeans.” (2)
Anthracnose (Glomerella cingulata). (3) Phoma blight
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(Phoma sp.). Address: 1. Chief, Div. of Plant Pathology; 2.
Asst. in Bacteriology [Raleigh, North Carolina].
1738. Thom, C. 1920? Utilization of molds in certain foods.
9 p. Undated. Unpublished typescript.
• Summary: “Here is some soy sauce in a bottle–this was
made between January and October 1920 in Washington,
DC, by the Department of Agriculture.” Describes how soy
sauce is made and its microbiology. Also discusses miso
(red and white), grey-white or red Chinese cheeses based
on soybean curd (made by ripening with a mold and then
brining; in Foo-chow is made a red vegetable dye–made
from ang-quac or red rice made with the red mold Monascus
purpureus), katsuobushi. Address: USDA Bureau of
Chemistry, Washington, DC.
1739. Wing Seed Co. 1920? The Wing Seed Co. The soul
of a business: Has the Wing Seed Company earned a right
to existence (Leaflet). Mechanicsburg, Ohio. 2 p. Undated.
Front and back. 30 cm.
• Summary: The front of this undated leaflet is divided
vertically into halves. On the right half the company explains
that it is reluctantly offering $200,000 of 7% cumulative
preferred stock. “Since the great war began you have learned
much about investments.” And “last year we doubled the
entire business without any increased expenditure for
advertising. Our profit could not possibly be large enough to
keep up with this rate of growth; hence it becomes necessary
for us to issue this small block of stock.” On the left half of
the page are recommendations from prominent Ohioans.
On the back is a full-page history of the company,
which has existed primarily to serve farmers. “Thirty years
ago Joseph E. Wing, while seeking more robust health in
the Rocky Mountains, sent home a little alfalfa seed to be
tested on the home farms.” That was the beginning of the
growth of Alfalfa east of the Missouri River. “Twenty years
ago it became necessary for the Wing Brothers to handle
Alfalfa seed because the farmers demanded that they should
do so.” The company spent many pages of its seed catalog
teaching farmers how to grow new crops. It also guaranteed
its seed to be free of adulteration and dodder. “Then the
company put in trial grounds while the bankers looked on
with disapproval.” They tested all varieties carefully. “On
account of this experimental work they have at all times been
in the lead of their competitors, and sometimes even in the
lead of the Experiment Stations. They tested out Soy Beans,
growing them in a practical manner on their farms, and using
them for seed in various ways... Then they brought out a
few absolutely new varieties of Soy Beans of their own, and
at least one of these is superior to anything else in its line
that has been brought out by any other source... Through
selection they added fifty per cent to the yield of one variety
of Soy Beans.”
In 1917, when the United States “faced the most serious

shortage of Seed Corn ever seen, The Wing Seed Co. had
more good seed than all the other seed firms put together.”
One year the American market was flooded with low-price
Turkestan alfalfa–which proved to be almost worthless.
Note 1. Letter from Sherry Vance of the Bailey
Hortorium, Mann Library, Cornell University, Ithaca,
New York. 1999. March 10. This undated document was
probably published in 1920 or 1921. It is “filed in the box
after the regular 1920 catalog and before the 1921 price list.
Assume from that what you will. I do believe Miss Bailey
was conscientious about filing materials. The document is a
single sheet of paper printed on both sides. It is folded in half
like a flyer or small pamphlet. Folded, the dimensions are 6
inches wide by 9 inches high.” The folded back page states:
The Wing Seed Company... $200,000. Inside is the section
titled “The Soul of a Business.”
Note 2. This is the earliest leaflet seen (Oct. 2001) that
mentions soy. Address: Mechanicsburg, Ohio.
1740. Piper, C.V. 1921. Re: Dr. Bigelow wishes to postpone
conference. Letter to W.J. Morse, [USDA], Jan. 10. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Dr. Bigelow has just phoned
me that he wishes to postpone the conference on soy beans
and will advise by telephoning a date that will be convenient.
In the meantime I suggested it would be well for them to
examine the product that we wish to discuss, and I would
therefore suggest that you send him one can each of Easy
Cook and of Hahto green soy beans. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1741. Loehnis, F.; Hansen, Roy. 1921. Nodule bacteria of
leguminous plants. J. of Agricultural Research 20(7):543-56.
Jan. 3. Plus 3 unnumbered pages of plates at end. [19 ref]
• Summary: This article begins: “Despite the fact that the
nodule bacteria of the leguminous plants have been made
the subject of numerous publications, it is not to be disputed
that their true morphological and physiological character,
as well as their correct systematic position, are by no means
sufficiently known. This is especially clearly demonstrated
by the fact that they are still proclaimed by several writers to
be the representatives of a special genus Rhizobium...” Note:
This is the earliest English-language document seen (March
2003) that uses the word “Rhizobium” in connection with the
root nodule bacteria.
Nodule bacteria from 11 different leguminous plant
species were studied. It was concluded that these can all
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be “divided into two groups, differing morphologically as
well as physiologically. The first group shows all features
characteristic of Bacillus radicicola Beijerinck.” It produces
nodules on the roots of many legumes, not including
soybeans or cowpeas.
“The second group is characterized by monotrichic
flagellation, comparatively very slow growth on agar plates,
and inability to cause a marked change in milk. It has been
isolated from cowpea, soybean, peanut, beggarweed, Acacia,
Genista, and Cassia.
“According to the customary manner of classifying
bacteria, this second group of nodule bacteria would have
to be considered to be a new species, and according to the
rules of priority, it would have to be named Pseudomonas
japonica or Bacterium japonicum (Kirchner). But we do not
advocate such a procedure, because only a complete study of
the life history of these two groups of organisms would make
it possible to say definitely whether they are, indeed, two
distinct species or merely different types of growth of the
same organism.”
“Bacillus radiobacter seems to be regularly present
in the root nodules of leguminous plants, stimulating
development and activity of the nodule bacteria. On account
of its similarity to B. radicicola, it has been repeatedly
mistaken for the nodule-producing organism in the cowpeasoybean group, whose bacteria it outranks very considerably
in the development on the plates made from the nodules.
By its brown growth on potato, B. radiobacter can be easily
differentiated from B. radicicola.” Address: 1. Soil Biologist,
Bureau of Plant Industry, USDA; 2. Prof. of Soils, Univ. of
Saskatchewan, Sasaktoon, Sask., Canada.
1742. Hirschberg, Leonard Keene. 1921. Secrets of health
and happiness: A healthy man’s nourishment can be
measured naturally. Washington Post. Jan. 5. p. 8.
• Summary: Dr. Arthur D. Holmes, in charge of digestion
experiments at the Office of Home Economics (Woodstown,
New Jersey), has shown “that minerals, fats and vitamines
are present in soy beans and peanuts, and these taken with
some excellent laxative food such as yeast cakes give zest
and variety to the diet.” Address: Dr.
1743. Morse, W.J. 1921. Re: Soy bean oil. Letter
(memorandum) to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 14. 2 p. Typed, with signature.
• Summary: “Dear Professor Piper: Concerning the request
of Mr. McRae relative to the soy bean and its new products
[such as “oil meal and flour”] as a basis for an industry to be
used in developing a community... Eastern North Carolina
strikes me as one of the best localities for the carrying out of
such an idea. At the present time North Carolina produces
over one-half of the soy bean seed of the United States. The
oil mills of that State have shown in previous years that it
is possible to utilize the soy bean for the production of oil

and meal without any great changes in the cotton oil mill
equipment. In the erection of a community mill no doubt
much could be learned from the experience of the several
cotton oil mills which have utilized soy beans extensively in
the past.”
“From statistics furnished by the Food Administration,
it was shown that soy bean oil is employed very extensively
in the manufacture of lard and butter substitutes and quite
largely in the manufacture of soap and paints. That the
demand for soy bean oil in this country is very large is borne
out by the large importation of the oil from the Oriental
countries.”
Morse attaches a table showing the steady rise of
imported soy beans, soy bean oil, and soy bean meal since
1910. Large amounts of the meal are apparently being used
in the manufacture of feeds. The large quantities of soy beans
are quite likely being used, for the most part, by oil mills of
the Pacific Coast. Morse calculates that the 67,000 bushels
of soy beans imported in 1920 cost about $3.20 a bushel.
“The latest quotations I have of Mammoth Yellow soy beans
in the South show seed in lots of 100-500 bushels at $2.00
per bushel. Therefore, it is quite likely the farmer is getting
somewhere around $1.50-$1.75. With the development of an
oil mill the community is provided with a market that will
undoubtedly aid the soy bean in becoming a staple. Such
a mill should be fitted not only to crush oil but to be in a
position to furnish the meal as a feed. There is no doubt in
my mind that with a little advertising in the dairy regions of
the North that almost unlimited quantities of soy bean meal
would find a ready market. Later on possibly a little more
advertising would develop the soy bean flour industry all of
which could be readily handled by the community mill.
“Another factor which might enter into such a
community where soy beans would be largely grown is the
matter of different varieties seed of which is constantly in
demand for forage purposes. Such varieties as the Virginia,
Wilson-Five, Peking and Sable are varieties which a
community might handle and be counted upon as a reliable
source of seed of these varieties.
“At the present time I do not think that suggestions as
to other soy bean products would be feasible. The oil and
oil meal appears to me to be the one best thing for such a
community.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1744. Market Reporter (The) (USDA). 1921. Wholesale
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prices of field seeds, Jan. 8. 3(3):46. Jan. 15. (Also weekly
data thereafter).
• Summary: A table shows prices for high quality seed
offered by seedsmen in various cities for about 40 different
kinds of seeds. The three types of “Beans” listed are: “Soy
beans (southern), White field beans, and Velvet beans.”
Prices for Soy beans (in dollars per 100 lbs.) are:
Baltimore, Maryland $3.00. Richmond, Virginia $3.75.
Louisville, Kentucky $4.00. Chicago, Illinois (northern
grown) $9.00. Minneapolis, Minnesota (northern grown)
$10.00. U.S. national average price for soy beans on 8 Jan.
1920 is $8.15. One year earlier the national average price
was $5.50. Address: Bureau of Markets, Washington, DC.
1745. Ridgway, Frank. 1921. Farm and home: Crop rotation.
Chicago Daily Tribune. Jan. 20. p. 8.
• Summary: Many “farmers have decided that this is a good
year to sow more legumes and build up their land” [soil].
Dr. W.L. Burlison says the cowpea “is a warm weather crop,
but is grown successfully in the southern part of Illinois.” It
“will withstand considerable drouth. No other legume can be
grown so successfully and on such a variety of soils under
adverse weather conditions.
“He [Burlison] heads the list with soybeans and has
found that it grows best on all drained soils containing plenty
of corn. Climatic conditions are about the same as for corn.”
1746. Allen, Jessie May. 1921. A check list of the
publications of the Bureau of Plant Industry, 1901-1920 and
of the divisions and offices which combined to form this
Bureau 1862-1901. Bibliographical Contributions (USDA
Library) No. 3. 127 p. Jan. [150+ ref]
• Summary: The Introduction, written by Eunice R. Oberly,
Librarian, Bureau of Plant Industry, and dated January
1, 1921, begins: “This list has been prepared in an effort
to assist librarians and others who may be interested in
checking their files of the Department’s publications on
plant industry. It is hoped that it will eliminated some of
the confusion in regard to the series of bulletins and reports
on plant industry subjects, due to the many changes in the
organization of the offices dealing with these subjects.”
“The Bureau of Plant Industry was one of the four
bureaus organized during the fiscal year 1900/01 in
accordance with an act of Congress. This act authorized the
bringing together of the plant physiological and pathological
investigations, the botanical investigations, the grass and
forage plant investigations, the work on pomology, and the
experimental gardens and grounds; and during the year the
Arlington [p. 2] experimental farm, the investigations in the
production of domestic tea, the work on foreign seed and
plant introduction and the Congressional seed distribution
were added, by executive order.
“After this coordination of the various divisions which
had been issuing bulletins and circulars, the separate division

series were discontinued, and thereafter until 1912, all
contributions were issued as bulletins or circulars of the
Bureau of Plant Industry, except those which appeared in the
Department Reports, Farmers’ Bulletins or Yearbooks.
“In 1912, the separate Bureau series of bulletins and
circulars were discontinued, and the series ‘United States
Department of Agriculture Bulletin’ was started, in which
were included with continuous numbering, the bulletins
contributed by all bureaus. No department circular series was
started, but a few circulars were issued from different offices
of the Bureau, with separate numbering for each office. In
1919 a series of Department Circulars was started, with the
intention of thereafter including all circulars in this series.
“At the present time, the Bureau of Plant Industry
publishes the results of its investigations in the following
series of department publications: Annual report, Yearbook,
Bulletin, Circular, Department Report, Office of Secretary
Circular, Farmers’ Bulletin and Journal of Agricultural
Research.
“The present list is arranged, so far as possible, in
chronological order. This has not been possible in all cases,
as some of the series overlap. The Monthly, Special and
Department Reports, Office of Secretary Circulars, the
Farmers’ Bulletin series and the Yearbook articles are listed
first, as these are general series which have been running for
some time coincident with series of the various divisions
and of the Bureau. The lists for the general department
publications, U.S. Department of Agriculture Bulletin,
Journal of Agricultural Research and Department Circular
follow the lists for the Bureau of Plant Industry publications,
as these began when the Bureau series were discontinued.
“No attempt has been made to show whether the
publications are available for distribution. Most of the
earlier series are no longer available for free distribution,
though some of them may be on sale at the Office of the
Superintendent of Documents.”
Contents: Department series which began before
Bureau of Plant Industry was organized: Department
Report, Monthly Report, Special Report, Farmers’ Bulletin,
Yearbook, Office of Secretary Circular.
“Publications of divisions and offices which preceded
Bureau of Plant Industry:–Division of Gardens and Grounds,
Division of Botany, Division of Microscopy, Division of
Pomology, Division of Vegetable Physiology and Pathology,
Office of Fiber Investigations, Division of Agrostology,
Office of Seed and Plant Introduction.
“Publications of Bureau of Plant Industry: Bulletin,
Circular, [Miscellaneous publications], [Office circulars],
Inventory of seeds and plants.
“Department series started when separate bureau series
were discontinued: Bulletin, Journal of agricultural research,
Department circular (p. 126-37).
The “soy bean” is mentioned on pages 8, 11, 17, 18, 31,
67, 81, 84, 86, 96, 98, 106, 127. Address: Bureau of Plant
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Industry Library.
1747. Missouri Agricultural Experiment Station, Bulletin.
1921. What the agricultural experiment station is doing for
Missouri. No. 179. 60 p. Jan. For the year July 1, 1919, to
June 30, 1920. See p. 16-17.
• Summary: The section titled “Hogging down corn and
soybeans,” by L.A. Weaver (p. 16-17) begins: “Five lots
were hogged down and the additional ration fed as shown
in the following table: The crop was Corn, or corn and
soybeans. The additional feed was tankage or none.
“This year’s results indicate: First, that either corn alone
or corn and soybeans may be satisfactorily harvested by
hogging down. Second, that the feeding of tankage in a selffeeder to hogs on corn materially increases the rate of gain,
and in this case, also, the economy of gain. That is, the hogs
not only gained more rapidly but the gain was cheaper. Third,
that soybeans planted in the corn at last cultivation helped
to balance the corn; for when the crop is hogged down, the
combination thereby increases both rate and economy of
gain. Fourth, that when soybeans are used in this manner,
they will not completely take the place of tankage. Fifth, that
an acre of corn pastured off with hogs will produce more
pork, if tankage is fed in addition, than will an acre of corn
and soybeans` hogged down without additional supplement.
These results cannot be considered conclusive since they are
only for one year.” Address: Animal Husbandry Dep.
1748. Shunk, I.V.; Wolf, Frederick A. 1921. Further studies
on bacterial blight of soybean. Phytopathology 11(1):1824. Jan. Reprinted in North Carolina Agric. Exp. Station,
Technical Bulletin No. 20. p. 8-13. [5 ref]
• Summary: “It will be recalled that two papers on bacterial
blight have appeared during the past year, one from
investigations conducted in Wisconsin by Miss Coerper
[1919] and the other in North Carolina by the junior writer”
[1920].
Bacterial blight due to Bacterium glycineum and B.
sojae could not be differentiated with certainty in the field.
In cultures, B. glycineum produces pigment on certain media
and forms acid from dextrose, saccharose, lactose, maltose
and glycerine, whereas B. sojae is non-pigment forming and
forms acid from the first two of these sugars only. Address:
North Carolina Agric. Exp. Station.
1749. Shunk, I.V.; Wolf, Frederick A. 1921. Soybean
bacterial blight (Abstract). Phytopathology 11(1):52. Jan. [2
ref]
• Summary: This is an abstract of a paper presented at the
Twelfth Annual Meeting of the American Phytopathological
Society, Chicago, December 28 to 31, 1920.
The complete paper was published in this same issue, p.
18-24. Address: North Carolina Agric. Exp. Station.

1750. Vestal, C.M. 1921. Corn, but not corn alone. Purdue
Agriculturist (Indiana) 15(4):148-50. Jan.
• Summary: Growing forage crops during their appropriate
seasons helps to balance the corn ration with protein, leading
to production of less expensive, better quality hogs. “The
demand for matured soybeans for seeding purposes largely
prohibits their use as a protein feed for hogs.” A series of
experiments have been started at the Purdue Experiment
Station to determine the feeding values of some high protein
feeds that are comparatively new on the market. The results:
1. Buttermilk (best). 2. Fish meal. 3. Soybean oilmeal. 4.
Tankage. 5. Semi-solid buttermilk. 6. Ground soybeans. 7.
Corn alone. “The results condemn the practice of feeding
corn alone.” Address: Assoc. in Animal Husbandry, Agric.
Exp. Station.
1751. Winters, R.Y.; Herman, V.R. 1921. Soybeans for the
Piedmont and mountain sections of North Carolina. North
Carolina State College of Agriculture, Extension Circular
No. 111. 15 p. Jan.
• Summary: Contents: Introduction. Varieties (suited to
the sections studied). The use of soybeans in the rotation.
Soybeans for hay. Seed production. Soybeans for soil
improvement. Culture of soybeans.
Page 3: “The soybean has been considered an important
crop in certain portions of Eastern North Carolina for more
than a quarter of a century [i.e., since before 1896]. At the
present time it holds a permanent place in this section as a
summer legume... the greatest value has come from its use as
a grazing crop, for soil improvement, and for hay.”
Page 11: “Several special machines are now being
used to harvest larger areas. (Write for circular on soybean
harvesters.) These soybean harvesters thresh the beans in
the field, leaving the stalks standing for pasturage and soil
improvement. Seed gathered in this way are mixed with hulls
and small pieces of stalks, so it is necessary to screen them
after the harvesting is done. These harvesters save from 60 to
75 per cent of the seed, the remainder being scattered on the
ground or left on the stalk.”
Tables show: (1) Soybean varieties for the mountain
section, Mountain Branch Station, Swannanoa. western
North Carolina. Seven varieties for seed and seven for hay.
For each variety is given the number of days to mature
and the yield of seed per acre in bushels. (2) Soybean
varieties for the Piedmont section, Piedmont Branch Station,
Statesville, western N.C. Same format as table 1. (3) Yield
of seed and hay from cowpeas and soybeans, Mountain
Branch Station. Groit, Early Red, and Taylor cowpea
varieties compared with Virginia, Haberlandt and Manchu
soybean varieties. Soybeans give, on average, 2.69 times
as much seed and 36% more hay. (4) Yield of seed and hay
from cowpeas and soybeans, Piedmont Branch Station. (5)
Food content of five hays compared. (6) Soybean spacing
test (1915-1917): Distance between plants in inches for 3
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varieties. (7) Date of seeding Haberlandt variety soybeans at
Mountain Branch Station: Effect of date on yield of seed and
hay.
Photos show: (1) Piles of soybean hay (front cover). (2)
Good crop of soybean hay grown from broadcast seeding.
(3) “Harvesting soybean hay in the mountains” (p. 4).
(4) “Soybean hay curing in cocks. This method will give
splendid results in dry weather, but is not so sure as curing in
ventilated stacks shown in the next picture.”
(5) “Curing soybean hay in ventilated stacks. If the
stacks are shaped so as to shed rain this method will cure
hay in bad weather” (p. 6). (6) Two men in a soybean
field on a “special soybean harvester threshing the beans
in the field, leaving the stalks and hulls for pasturage and
soil improvement” (p. 8). Note: This is basically an early,
simple combine (combined harvester thresher). (7) A field of
soybeans ready to be harvested for seed (p. 8). (8) Piles of
soybeans.
(9) Soybeans harvested for seed with a reaper-andbinder (p. 10). (10) Harvesting soybeans with a reaper pulled
by a team of horses. (11) Men threshing soybeans with a
grain thresher (p. 12). (12) Threshing soybeans and baling
the tailings for hay. (13) A field of soybean varieties grown in
Buncombe County (p. 14). Address: Div. of Agronomy.
1752. Morse, W.J. 1921. Re: Enclosing Hahto and Virginia
soybean varieties. Letter to Mr. Adrian A. Parsons, Plainfield,
Indiana, Feb. 8. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Parsons. No doubt you will recall
that during my visit with you last September I promised
to send you a small amount of seed of the Hahto and
Virginia varieties of soybeans. The Hahto variety is being
recommended for use as a green vegetable the same as you
would use the green lima or green garden pea. The Virginia
is strictly a forage variety and gives not only an excellent
yield of forage but also of seed also.
“We will be glad to have you try out these varieties and
give us your opinion as to their merits in comparison with
the others which you have grown.
“Very truly yours,... Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1753. Wiancko, A.T. 1921. Re: Request to name soybean
varieties. Letter to W.J. Morse, Agronomist, Bureau of Plant
Industry, Washington, DC, Feb. 8. 1 p. Typed, with signature
on letterhead.
• Summary: “We have been testing a lot of numbered

varieties for the last five years and a few of the most
promising have been multiplied somewhat. Among these, we
are especially interested in #28050, #30600, #30601, #30747,
#36846, and #36918, and are wondering if any of these
have been named or multiplied elsewhere and put out in
commercial quantities. If not, would there be objection to our
naming one or more of the better of these and multiplying
them for general use? If you have any suggestions regarding
naming or any other point in this connection, I should be
glad to hear from you.”
On Feb. 23 Morse writes back that “none of these
varieties have been given common names. There will be no
objection to your naming one or more of the better numbers,
and in naming them I will be very glad to have you write me
so that I can keep a record in our files and thus prevent any
other station from giving them another name.
“In the naming of the varieties, I might suggest that it
would be preferable not to give any such names as Medium
Yellow, Medium Green, but to give some distinctive Indiana
name showing the origin.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
1754. Morse, W.J. 1921. Re: Dealing with confusion in soy
bean variety names. Letter to Prof. A.T. Wiancko, Chief in
Soils and Crops, Indiana Experiment Station, Lafayette,
Indiana, Feb. 12. 1 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “In view of the large number of varieties of soy
beans that are being grown and the confusion that is resulting
from the increasing number of varieties, we are planning
to make a thorough classification of all varieties now in the
hands of seedsmen and growers. We are planning to conduct
this classification test at Arlington Farm [Virginia] this
coming summer and are obtaining all varieties now handled
by seedsmen. Our request to the various seedsmen has been
well responded to and we are obtaining a large number of
varieties.
“In addition to the varieties handled by the growers and
seedsmen, I thought it might be well to include the different
named varieties that each of the experiment stations handled
in their variety trials during 1920. We will appreciate it very
much if you will be kind enough to send us about a twoounce sample of each of the named varieties included in your
variety trials the past season.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
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Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1755. Oshima, Kokichi. 1921. Re: Description of
Japanese foods pickled in miso or shoyu, imported to New
York. Letter, probably to Margaret B. Church, Bureau
of Chemistry, USDA, Washington, DC, Feb. 12. 2 p.
Handwritten. [Eng]
• Summary: Mentions daikon misozuke (white radish),
taimiso (sea bream), youkizuke (Miscellaneous vegetables in
shoyu).
Note: According to Dr. Charles Thom’s personal papers
from about 1922-23, Kokichi Oshima spent 7-8 months at
the Microbiological Laboratory of the USDA Bureau of
Chemistry doing research related to food fermentation, such
as quantitative determination of industrial mold enzymes.
Oshima was a graduate of Hokkaido Imperial University
(Sapporo, Japan). In Dec. 1922 and Feb. 1923 Oshima was
back in Sapporo. Address: Apt. 42, 604 W. 139th St., New
York City, NY.
1756. Morse, W.J. 1921. Re: Article entitled “Hahto
Beans are Promising Crop for Northern States.” Letter
(memorandum) to Prof. C.V. Piper [Agrostologist in Charge,
BPI, USDA, Washington, DC], Feb. 23. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Professor Piper: With regard to the
attached article for press service entitled, ‘Hahto Beans are
Promising Crop for Northern States’ [sic, ‘Hahto Soy Bean a
Promising New Variety for Food’], will say that after reading
the article over I have not attempted to make any corrections
thinking it would be better to rewrite the whole article.
“In the first place, the article is rather misleading as it
might be construed that this variety is a new sort especially
adapted to northern conditions. This is not the case as the
variety is especially adapted to the northern part of the
cotton belt and the southern part of the corn belt. The Hahto,
however, can be grown in the Northern States as a green
vegetable bean. I am attaching herewith the article as I have
rewritten it. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.

1757. Morse, W.J. 1921. Hahto soy bean a promising
new variety for food. Washington, DC. 2 p. Unpublished
manuscript. Feb. 23. 28 cm.
• Summary: “Attention farmers in the Southern and Central
States is being attracted to the Hahto variety of soy beans
as a most palatable and nutritious green vegetable similar
to lima and butter beans. A small packet of seed of this
variety was obtained by a missionary at a county agricultural
exhibition in Japan about five years ago and sent to the
Department. In the variety trials it appeared exceedingly
promising for use as a green vegetable and was found
very prolific. During the past two years it has been grown
extensively by the boys’ and girls’ canning clubs of the
Southern states and the past year was in general distribution.
Reports indicate a large number of successful results with
the Hahto ‘both for man and beast’ as stated in many of the
reports. Its popularity has caused it to be listed the present
season by two large seed houses in the Eastern States.
“Although the Hahto is best adapted to the Southern
States and the southern part of the corn belt, it may be
successfully produced as a green vegetable much further
North. As a green vegetable, the pods should be picked when
the seed is almost full grown. These beans may be canned
like green peas and make an excellent green vegetable for the
winter.
“The Hahto is a bush variety, very prolific and suitable
for forage and produce. It requires about one hundred and
thirty days to reach full maturity but may be used as a green
vegetable in about one hundred and fifteen days. In addition
to its use as a green bean, the mature seeds make an excellent
dried bean more easily cooked and a better flavor than the
varieties of soy beans ordinarily obtained on the market.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1758. Briggs, George M. 1921. Should we consider soy
beans: The crop is profitable where alfalfa and clover cannot
be grown. Hoard’s Dairyman 61(6):219, 230-31. Feb. 25.
• Summary: The article begins: “With more than 5,000 acres
planted for seed production in 1920, hundreds of bushels
being planted with corn for silage in all parts of the state, and
many farmers trying small pieces for hay, there seems to be
no question but that the soybean is in Wisconsin to stay... So
many factors enter into successful soybean culture, whether
it be for hay, seed, silage, or green manure, that there is no
end to the open field for experimentation.
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“Variety plots were planted last year in many different
parts of Wisconsin on various types of soils.”
“Make the cost of production less. If soy bean hay will
lessen the cost of the feed bill, plant soy beans. If soy beans
will help your soil so that you can raise something else that
will make your feed bill less, plant soy beans. If soy beans in
with your corn is profitable as a hogging off proposition, or
a lambing off deal, or a cattle filler after silo filling time, or
as a silage proposition, plant soy beans. Never admit defeat
until you have tried your best. Just plant soy beans.”
Photos show: A field of soy beans and corn grown on
the branch experiment farm at Marshfield, Wisconsin. A fine
stack of soy bean hay, with a ladder running up the side.
Address: Wisconsin College of Agriculture, Madison.
1759. Market Reporter (The) (USDA). 1921. Extremely
small movement of soy beans and cowpeas: Comparative
stocks, shipments, and prices. 3(9):129, 141. Feb. 26. Also
monthly retail prices thereafter.
• Summary: A table gives statistics on soy beans for the
following states or districts: Delaware, Virginia, central and
western North Carolina, eastern North Carolina, Tennessee,
other Southern states, Illinois, Indiana, Ohio, other Northern
states.
For each state, the following figures are given: No. of
shippers reporting. Pounds on hand Jan. 15, 1921 and 1920.
Shipments of 1920 crop (pounds): To Jan. 15, 1921, after
Jan. 15, 1921. Total shipments of those reporting (pounds):
1920 crop, 1919 crop. Average price per 100 lbs. paid
growers, 1920 crop, 1919 crop.
The leading soybean producing states are districts in
1920 appear to be: (1) Eastern North Carolina. (2) Central
and Western North Carolina. (3) Ohio. (4) Virginia. Address:
Bureau of Markets, Washington, DC.
1760. Ostrander, W.A. 1921. Seed certification work in
Indiana. Purdue Agriculturist (Indiana) 15(5):219, 232. Feb.
• Summary: “Certification of small grains, soybeans and
corn started in Indiana in 1920 due to the interest and
demand of farmers in the state for sources of good, reliable
seed grain of the above classes acclimated to Indiana
conditions.
“The work is carried on under the auspices of the
Indiana Corn Growers’ Association which has a certification
committee for the active operation of the work. This
committee outlines the plan for certification which is
approved by the executive committee of the Indiana Corn
Growers’ Association and then put in active operation.
“In sending out a call to the men of the state that
certification was available for their grain, many men
responded with applications for this work. All men were
cautioned to look over their fields carefully before an
inspector was sent out that they might have a reasonably
good chance to pass. About one-fourth of the applications

were withdrawn before an inspector was sent out due to the
fact that the men found some shortcomings in their crops.
“The general points in the work were set out about as
follows:... In the case of soybeans, the growth of the plant
and its blossom determine largely its variety, and must
contain less than one per cent of mixture. Corn should show
less than one-tenth of one per cent of mixture. The field
inspection is made while the crop is growing, consisting of
a careful survey of the field. The second inspection in the
case of small grains and soybeans is made by threshed clean
samples sent in to the office, and if these are true to variety
and show good quality the final certification is made.”
“The certification work was put on a self-sustaining
basis. The charge for small grains and soybeans was $8
for any acreage up to twenty acres and 25 cents for each
additional acre... A total of 8550 bushels of wheat was
certified, with 2025 bushels of rye, 6215 bushels of oats,
and 250 bushels of spring barley. Nineteen men have had
soybeans certified with probably a total of 3400 bushels.
The total number of bushels of corn has not yet been
ascertained.” Address: Extension Dep., Purdue Univ.
Chairman of the Certification Committee of the Indiana Corn
Growers’ Assoc.
1761. Sievers, A.F.; McIntyre, J.D. 1921. The relative
effectiveness of several organic solvents for the extraction of
vegetable oils. Cotton Oil Press 4(10):44-45. Feb.
• Summary: Four oil-bearing materials (soya beans, Spanish
peanuts, corn germs, and cottonseed) were extracted with six
solvents: Ether, benzol, carbon tetrachloride, trichlorethylene
[trichloroethylene], light gasoline, and heavy gasoline. The
authors found that soybean oil extracted from Mammoth
Yellow variety soybeans with carbon tetrachloride and
trichlorethylene was darker than that extracted by light
gasoline but showed no greater refining loss. Both soybean
oil and peanut oil extracted by trichlorethylene were darker
than oil extracted by other solvents but refined to give the
lightest oils.
Tables show: (1) Percentage of fatty acids in the four
crude oils extracted by the six solvents. (2) Comparative
refining losses obtained in the four crude oils extracted by
the six solvents. (3) Color readings of the four oils in four
stages (crude, refined, bleached, deodorized) extracted by
the six solvents–in 2-inch Lovibond cell. (4) Color readings
of the four finished oils extracted by the six solvents–in
standard 5¼-inch cell calculated from the readings in the
2-inch cell by means of the factor 2.63. (5) Percentage
of fatty acids in the four finished oils extracted by the six
solvents.
Figures 1-5 (p. 47) are bar charts showing comparative
refining losses obtained in the four crude oils extracted by
the six solvents. Peanut oil has the lowest percentage refining
losses. Soya bean oil has the second lowest, and the lowest
of these is when the solvent is ether. However the key factor
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is the cost of the solvents; benzol and light gasoline are tied
for the least expensive. Address: Office of Drug, Poisonous
and Oil Plant Investigations, U.S. Dep. of Agriculture.
1762. Thom, Charles; Church, Margaret B. 1921. Aspergillus
flavus, A. oryzae, and associated species. American J. of
Botany 8(2):103-26. Feb. [54 ref]
• Summary: Introduction. “The numerous strains align
themselves into groups of closely related forms which
may for convenience be considered here under three series
names.”
Aspergillus flavus-oryzae series. The saké industry
of Japan is based upon the diastatic power of A. oryzae
(Ahlb.) Cohn. When “numerous cultures from the soy or
shoyu industry of Japan and China are brought together,
a whole series of forms are found which bridge the gap
morphologically between A. oryzae as the saké organism
and A. flavus as described and distributed also by Wehmer.
Material taken directly from fermenting vats in China by
Dr. Yamei Kin, formerly of the Bureau of Chemistry, shows
strains of this character. Inoculating material furnished by Dr.
Teizo Takahashi for experimental work on the fermentation
of soy sauce or shoyu proved to be a member of this
series. Dr. Takahashi had selected his strain for this type of
fermentation from among several recognized and studied by
him in Tokyo... All of these strains are regarded by him as
varieties of Aspergillus oryzae, not A. flavus.”
Aspergillus oryzae series. “In the Oriental industries in
which it has been long used, the separateness of this form is
largely lost. It becomes, therefore, a gigantic race in a group
in which other members possess the same habits, the same
essentials of structure, but differ slightly in color and greatly
in size... Aspergillus flavus was first described by Link
(1809) in terms vague enough to baffle any attempt at certain
identification.”
Aspergillus Wentii and related forms. “The Java culture
originally sent by Went to Wehmer was used in rice and
soy fermentation on that island by Chinese workmen.”
Aspergillus tamari and allies. “A second brown series of
forms is more closely associated in occurrence and in habit
with A. flavus and its allies than is A. Wentii. Many cultures
in this series have been obtained in forage and feeding stuffs,
from the Oriental soy fermentations... In size of colony,
habit, and appearance aside from color, these forms resemble
A. flavus. In the markings of conidia they suggest A. niger...
Kita (1913) described as A. tamari a culture discovered as a
contamination in a Japanese fermented product, tamari-koji.”
A photo (photomicrograph) shows the wide variety
of heads in a species and in a strain of Aspergillus tamari.
Includes a calyptrate head. Note: This is the second
earliest study seen of a fermented food published by
USDA researchers. Address: USDA Bureau of Chemistry,
Washington, DC.

1763. Wilkins, F.S. 1921. Harvesting and threshing soy
beans. Bean-Bag (The) (Lansing, Michigan) 3(9):40, 42. Feb.
• Summary: “The most successful way to harvest soy beans
for seed that has been found by the Iowa experiment station
is with the grain binder. They may be cut, bound and shocked
as is small grain. The soy bean grower must figure on some
loss from shattering and from branches of the plants which
can not be cut because of their being too low to the ground,
no matter what method is used for harvesting. Everything
considered, the binder is much the best machine to use.
“The beans may best be cut with the binder when the
pods are nearly ripe, at which time most of the leaves will
have fallen from most varieties.”
Since the acreage of soy beans grown for seed is limited,
threshing is more of a problem than it would be otherwise.
Naturally, the best way to handle them is with a regular
bean and pea thresher. Unless the grower has a considerable
acreage, however, and expects to remain in the soy bean
seed growing business, it probably will not pay him to
buy a regular bean and pea thresher, for the reason that the
small machines do not have enough capacity and the larger
machines cost around $400 to $600.
“This past spring northern grown seed sold as high as
$13 a hundred toward the latter end of the planting season.
The crop is sure and they may be expected to yield 20 to 25
bushels per acre.
“If the grower has less than about eight acres to thresh,
the Iowa experiment station strongly recommends him to
have a home-made machine built. The farm crops section has
tested a home-made bean thresher designed and built by the
truck corps and agricultural engineering sections, and has
found it to work very satisfactorily. The cost of the machine
should not exceed over $30. Blue-prints and specifications of
this machine may be had by anyone who will address a card
to the extension department at Ames.”
“Soy beans thresh very easily when they are real dry,
and they are equally difficult to thresh when the pods are
tough. Therefore, it is not advisable to thresh until the beans
become thoroughly dry in the shock. Also, the crop threshes
much more easily in the afternoon.
“Soy bean seed is very rich in oil. It is therefore not
advisable to store a lot of newly threshed beans in a bin
until they become thoroughly dry, because of the danger of
heating. Because of their high oil content, they are liable
to lose their ability to grow much more quickly than other
common agricultural seeds. After they are thoroughly dry,
they may be stored in bulk, just like oats or wheat. Until they
are real dry, it is advisable to store them where they can be
stirred occasionally.” Address: Iowa.
1764. March 5–Henry C. Wallace (R), Iowa (Iowa State
College), becomes U.S. Secretary of Agriculture under
President Warren G. Harding (1921-1923) (Important event).
1921.
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• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
1765. Oakley, R.A. 1921. Re: Varieties of soy beans
and cowpeas suitable for Long Island, New York. Letter
(memorandum) to W.J. Morse, [USDA], March 7. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I will be greatly obliged if
you will indicate two or more varieties of soy beans and
cowpeas that would be suitable for Long Island. We would
like to send 2 or 4 pounds each of these two varieties to
Mr. Joseph L. Delafield, Quioque / Quogue [?] Point Farm,
Westhampton Beach, Long Island, New York. Yours very
truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1766. Briggs, Geo. M. 1921. How, when, and what of soy
beans. Hoard’s Dairyman 61(9):359, 391. March 18. USAAgEx
• Summary: The best-known soy bean in Wisconsin is
the little Wisconsin Early Black, which is used mostly to
produce seed. The Early Brown variety is very similar to
the common Wisconsin Black. Three varieties being quite
extensively grown and maturing seed in Wisconsin are Ito
San, Manchu, and Black Eyebrow, all of which come in the
middle maturing class requiring 100-115 days for ripening.
The Early Green and Early Brown are also grown in small
quantities. Discusses: Inoculation. How and when to plant
and grow soy beans for seed, silage, and hay.
“In variety tests for silage, the Mammoth Yellow showed
up about the poorest of any of our varieties, the Mongol,
Ohio 9035, Greens, and the Haberlandt all being much better,
while the Wilson, Ebony, Virginia, and many others had large
tonnage, but had poor standing qualities and lodged quite
badly.”
“Wisconsin farmers are finding that on light soils soy
beans are winners every time. They find that on heavy soils
nothing can be lost by planting them in with their corn or in
some of the timothy meadows so as to have some real hay.
Soy beans are a new crop though and it is only by actual
experience that the needs of the crop can be learned.”
Photos show: (1) D.K. Barret of Wisconsin cutting soy
beans in the fall of 1920 with a mower. (2) A man standing
in front of a small bunch of soy beans to be cured for hay or
seed. Address: Wisconsin College of Agriculture, Madison.
1767. Piper, C.V. 1921. Re: Send soy bean varieties to Dr.

C.S. Hillspaugh. Letter to W.J. Morse, [USDA], March 22. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I wish you would send onepound lots of seed of as many varieties of soy beans as you
have available to Dr. C.S. Hillspaugh, Field Museum of
Natural History, Chicago, Illinois. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1768. Evans, Arthur T.; Fowlds, Matthew. 1921. Soybeans
in South Dakota. South Dakota Agricultural Experiment
Station, Bulletin No. 193. p. 317-24. March.
• Summary: Contents: Introduction. The plant. Adaptations.
Varieties: Manchuria, Manchu, White Eyebrow, Ito San,
Black Eyebrow, Bopp, Saskatoon, Ogemaw, Mandarin,
Chestnut, Early Brown. Additional varieties tested for hay
in 1919 (Table 4): Mammoth Yellow, Swan, Haberlandt,
Hollybrook, Mongol, Mikado, Morse, Medium Green, Sable,
and Ebony. Note: All of these varieties failed to mature seed.
Commercial varieties from O.M. Scott & Sons, Marysville,
Ohio.
Culture: Seed bed, time of seeding, method of seeding,
inoculation, rate of seeding, cultivation, harvesting. Annual
rainfall at the Brookings, Cottonwood, Eureka, Highmore,
and Vivian stations.
Tables show yields of soybean varieties for seed, 19141920, and yields of soybeans for hay, 1915-1920. “Within
recent years the soybean has become increasingly popular in
South Dakota. This is probably in part due to a demand for
a plant high in protein to be used as a hogging-off crop in
corn. Rape may supply this but it lacks one feature which the
soybean supplies, namely that of fixing nitrogen.”
“The soybean is a relatively new crop in South
Dakota... About 30 varieties have been tested at the station
at Brookings for one or more years. Those which failed to
mature were discarded after the first year.” The variety with
the highest average yield was Manchuria, introduced from
northern Manchuria. Its 7-year average yield was 22.5 bu/
acre. Mandarin had 2-year average yield (1919-20) of 28.0
bu/acre, but Manchuria had an average yield of 36 bu/acre
for these 2 years.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Saskatoon–apparently
named after the capital of Saskatchewan province in Canada.
Address: Brookings, SD.
1769. Hinds, W.E. 1921. The Mexican bean beetle: A new
pest in Alabama. Alabama Agricultural Experiment Station,
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Bulletin No. 216. p. 9-18 + 4 plates. March.
• Summary: This insect [Epilachna varivestis] attacks all
varieties of table beans, cow peas and soy beans. “Cowpeas
and soybeans constitute two very important forage crops
and both are grown very extensively as soil-building crops.”
Address: Entomologist, Auburn, Alabama.
1770. Jones, D. Breese; Waterman, Henry C. 1921. The
basic amino-acids of glycinin, the globulin of the soy bean,
Soja hispida, as determined by Van Slyke’s method. J. of
Biological Chemistry 46(1):459-62. March. (Chem. Abst.
15:2451). [8 ref]
• Summary: “The high value of the soy bean as a protein
food makes the composition of its protein with regard
to the hexone bases and cystine a matter of particular
interest. Either as the sole source of protein in the diet,
or as a supplement to other foods whose proteins show a
quantitative or qualitative deficiency, the soy bean has shown
a remarkable efficiency (Daniels & Nichols 1917; Osborne
& Mendel 1917). In view of this well known fact, it is
somewhat surprising that no analysis of the soy bean protein
by Van Slyke’s (1911-12) method has been published. The
monoamino-acids of glycinin have been determined in an
hydrolysis by Osborne and Clapp (1907); and the same
investigators also determined the hexone bases by the direct
isolation method of Kossel and Kutscher. Cystine was not
isolated. No determination of the basic amino-acids by the
more recent method of Van Slyke seems to have appeared.
“The first investigation of the soy bean protein seems
to have been that of Meissl and Böcker (1883). It was again
investigated, in the light of later methods, by Osborne and
Campbell in 1898.”
The basic amino acids in glycinin are arginine
8.07%, cystine 1.18%, histidine 1.44%, lysine 9.06%,
ammonia 2.28%, and tryptophane 1.37%. Address:
Protein Investigation Lab., Bureau of Chemistry, USDA,
Washington, DC.
1771. Kinney, E.J. 1921. Soybean project for junior
agricultural clubs. University of Kentucky, College of
Agriculture, Extension Division, Circular No. 94. 12 p.
March. Later revisions in 1925, 1930, & 1936. [4 ref]
• Summary: Contents: Introduction. Selecting the plot
for soybeans. Manure and fertilizers. Seed [varieties].
Preparing the seed bed. Time of seeding. The importance of
inoculation. How to inoculate. Sowing the seed. Cultivation.
Harvesting soybean for seed. Harvesting soybean hay.
Threshing. Storing the seed. Selection of exhibits. Club score
card–soy beans. Records. The story of the project.
Describes for young farmers (ages 10-18 inclusive)
how to grow and use soybeans. “The objects of the soybean
project are (1) to familiarize the boys and girls with the
culture of soybeans and their value to the agriculture of
Kentucky and (2) to increase the interest of farm boys and

girls in farm life.”
“Requirements:
“1. Age–Club members must be 10-18 years (inclusive)
of age.
“2. The club member must agree to do the following
things:
“a. Enroll not later than June 1st.
“b. Plant one acre of soybeans.
“c. Use the best seed that he can get.
“d. Follow the cultural methods given in this bulletin.
“e. Cooperate in every way with his county agent and
other club members.
“f. Keep a record of the cost of growing the soybeans.
“g. Write a short story of the project.
“h. Make an exhibit of one peck [2 gallons or 8 dry
quarts] of soybeans at some club show or other fair.
“i. Attend club meetings.
“j. Send record book with record complete to county
agent not later than December 1st.
“3. Prices for horse labor, man labor, etc., found in the
record book, must be used in calculating the profit on the
project.
“4. In awarding prizes club members will be graded
upon the following basis:
“Best yield (seed or forage)–30 points
“Lowest cost of production–30 points
“Best exhibit–20 points
“Best story ‘How I Grew My Crop of Soy beans’–20
points.”
A photo on the cover shows a club member (a boy about
10 years old) standing in his acre of soybeans. Address:
Lexington, Kentucky.
1772. Marshall, F.R.; Potts, C.G. 1921. Raising sheep on
temporary pastures. Farmers’ Bulletin (USDA) No. 1181. 18
p. March. See p. 3, 6-9, 11, 13, 16-17.
• Summary: “Soy beans make one of the best temporary
pasture crops for sheep where the soil is thin. This crop can
be pastured from July until the first frost” (Summary, p. 17).
Experiments with temporary pastures were conducted at
Beltsville, Maryland, in mid-1917 and in 1919 (see p. 8-9).
One acre of soy beans can provide 319 days of grazing for
a mature ewe. After 25 days of grazing, soy beans put forth
new growth. “This feature of making new growth after being
grazed is a valuable one in soy beans, and sheep and lambs
eat the crop with great relish.”
A photo (p. 9) shows a flock of lambs grazing in tall soy
beans at Beltsville, Maryland, 10 July 1917. Address: Animal
Husbandry Div.
1773. Morse, W.J. 1921. La industria del “soy bean” en
los Estados Unidos [The soybean industry in the United
States]. Revista de Agricultura, Comercio y Trabajo (Cuba)
4(3):521-24. March. [1 ref. Spa]
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• Summary: This is a translation of Morse 1918, from the
USDA Yearbook of Agriculture (1917). Contents: Early
history of the soy-bean industry. The soy bean in the United
States. Cultural requirements. Varieties. Soya as forage.
Soya for oil. Soy-bean meal (Harina de “Soya”). Soy beans
for human food: Dried beans (frijoles de soya secos), green
vegetable soybeans (frijoles de soya verde), soy-bean milk
(leche de frijol de soya), soy-bean cheese (queso de frijol de
soya), soy sauce (salsa de soya), soy-bean sprouts (brotes de
frijol de soya). Possibilities of the soy-bean industry in the
United States.
A table shows the quantity and value of soybeans
(Frijoles de soya), soybean cakes (Tortas de soya), and
soybean oil (Aceite de soya) imported by the United States
from 1910 to 1917, inclusive.
Note 1. This is the earliest Spanish-language document
seen (June 2009) that uses the term frijoles de soya verde to
refer to green vegetable soybeans.
Note 2. This is the earliest Spanish-language document
seen (April 2012) that uses the term salsa de soya to refer to
soy sauce.
Note 3. This is the earliest Spanish-language document
seen (Jan. 2013) that uses the term brotes de frijol de soya to
refer to soy sprouts. Address: USDA, Washington, DC.
1774. Westover, Harvey. 1921. Re: Arrange for various silage
crops. Letter to W.J. Morse, [USDA], April 8. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: I wish you would kindly
make arrangements to have one-twentieth-acre plots of the
following crops for silage put out at our Arlington Farm this
season.
“Beggar Weed, Hemp, Russian Sunflower, Jack Beans,
Velvet Beans, Corn, Sorghum, Soy Beans, Cowpeas,
Buckwheat.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1775. Wilkins, F.S. 1921. Buying soy bean seed. Wallaces’
Farmer 46(14):613. April 8.
• Summary: Indications, evidenced by the fact that soybean
seed prices are higher than those of corn and small grain,
point to a scarcity of northern grown soybean seed. Advice
is given to buyers of seed. “For the past three years there
has been an acute shortage of soy bean seed which was
particularly noticeable at corn planting time. Toward the
latter end of the planting period in 1920 it was practically

impossible to buy northern grown seed. What little was
available sold as high as $15 a bushel.”
“Some of the popular early varieties are Chestnut,
Habaro, Ito San, Early Yellow and Wisconsin Black. Three
of the most popular medium early varieties are Elton, Black
Eyebrow and Manchu.” Medium late varieties include
“Mongol, Ebony, Jet, Medium Green, Roosevelt, Medium
Yellow, Hollybrook, Aksarben, and A.K.
“While they are somewhat early, according to many
growers, the Mongol, Medium Yellow, Hollybrook or
Roosevelt are undoubtedly among the best for silage
purposes in southern Iowa. The Sable is also one of the later
varieties which may be used for silage in southern Iowa, tho
it does not stand up well.”
Note: This is the earliest document seen (July 2013)
that mentions the soybean variety Aksarben. Address: Iowa
Agric. Exp. Station.
1776. New York Times. 1921. More oil from beans. April 10.
p. 80.
• Summary: “The result of figures on the importation of soy
bean oil recently announced. particularly from the Orient,
indicates the possibility of a future industry in the United
States, is the opinion of specialists of the Department of
Agriculture.
“So far as the census statistics show, no soy bean oil
was manufactured in this country in 1919 or 1920, although
several Western oil mills and Southern cotton-oil mills
crushed both imported and domestic grown beans for oil
in earlier years. At the same time the importation of oil for
the year ending June 30, 1920, amounted to 195,778,594
pounds, valued at $25,233,590.”
1777. Hackleman, J.C. 1921. Re: Request for soybean
varieties. Soybean menu for next August. Letter to W.J.
Morse, Bureau of Plant Industry, Washington, DC, April 27.
1 p. Typed, with signature on letterhead.
• Summary: “This will confirm our night letter which read
as follows: Final plans soybean work here at Experiment
Station approved. Necessary for us to secure pure seed
of most varieties. Can you furnish us 12 pounds each of
the following varieties: Hongkong, Haberlandt, Virginia,
Mandarin, Columbian, Arlington, Wilson-Five, Morse,
Hahto?
“I hope that you can furnish us with all of this seed as
we are very anxious to get just as much of it as possible
from Washington [DC] realizing that we will get authentic
samples and seed that is true to name.
“I have just had a call from the Home Economics people
and they are beginning to work on the soybean menu which
will be used at our Soybean Day next August. They have
asked me to get from you all the recipes you have available
on soybean dishes. Will you kindly send these at your
earliest convenience.
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“We have promised to get from them some soybean
flour. Will you kindly let me know what it would cost us
to get 25 pounds of this flour. We have a machine here for
grinding grain samples and I am wondering if we could
grind up the whole soybean and use it or would the hull be
troublesome until it is bolted out.
“I would also like to bother you for the name of the
Canning Company in Ohio that are going to can the Hahto
soybeans. I am wondering if we could not interest them
in furnishing us with canned soybeans for our dinner next
summer instead of drawing on our friend Heinz of the 57
Variety Fame [H.J. Heinz Co. of the “57 Varieties” fame].
Note. This is the earliest English-language document
seen (June 2013) that contains the term “canned soybeans”
or the term “whole soybeans.”
“I realize that no one bothers you more than I do nor
has the nerve to ask more questions, but I hope you will
appreciate that I bother you so much because I always get
service and information then I write you. With kindest
personal regards and best wishes...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: In Charge, Farm Crops
Extension, Agric. Exp. Station, Urbana, Illinois.
1778. Morse, W.J. 1921. Re: Soybean varieties. Letter to J.C.
Hackleman, Dep. of Agronomy, Univ. of Illinois, Urbana,
Illinois, April 29. 2 p. Typed, without signature (carbon
copy).
• Summary: “I have your letter of March 22 enclosing a list
of soy bean variety demonstrations for counties in Illinois the
coming season.” Morse does not have a few of the varieties
Hackleman requested, namely Ohio 9035, Columbian, Black
Beauty, and Ebony. He suggests alternatives, based on the
county where each is to be grown.
“No doubt you will recall that during my visit with you
last January I mentioned the matter of arranging a variety
trial which might be of interest to the members of the
National Soy Bean Growers’ Association which meets at
Urbana and Tolono about the 1st of September. As suggested
then, I thought perhaps an eight-rod row of all the important
varieties now being grown in the United States would give
the soy bean growers some idea of the characteristics and
general merit of the different sorts. Of these varieties, I
submit to you the following list and would like to have you
advise me just what your opinion of this plan is. We can
furnish seed of a good share of the varieties as it will not
take from one-quarter to one-half pound of seed of each for
seeding an eight rod row.

“Yellow varieties–Mandarin, Ito San, Manchu, Elton,
Soysota, Hoosier, A.K., Mongol, Hollybrook (north),
Hollybrook (south), Mikado, Chiquita, Haberlandt, Easy
Cook, Mammoth.
“Olive Yellow (yellowish green)–Tokio, Lexington,
Hahto, Morse.
“Green–Columbian, Medium Green.
“Brown–Chestnut, Minsoy, Early Brown, Virginia, Ohio
9035, Mammoth Brown, Biloxi, Barchet.
“Black–Wisconsin Early Black, Ebony, Peking, Sable,
Wilson-Five, Wilson, Laredo, Shanghai, Otootan.
“Bicolored–Black Eyebrow.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Note: This is the earliest document seen (July 2013) that
mentions the soybean varieties Minsoy or Soysota.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry [USDA], Washington, DC.
1779. Butler, Eugene. 1921. Varieties of soy beans, velvet
beans, and cowpeas. Progressive Farmer 36(18):486. April
30.
• Summary: “There are a large number of varieties of soy
beans, but only a few of them are extensively grown. The
following have shown promise and among them will be
found the varieties of greatest importance:
“Very Early: Ito San.–Erect of growth, good where
early grain is wanted. Black Eyebrow.–Especially adapted to
Northern conditions for both hay and seed.
“Medium Early: Arlington.–Does not shatter seed badly,
is good for hay. Black Beauty.–Good variety for hay, black
seed.
“Medium Late: Haberlandt.–Very prolific, but seed grow
close making it hard to harvest them. Hollybrook.–Not good
hay producer but very prolific. Acme.–Another variety grown
especially for seed. Peking.–Makes good hay, fairly prolific,
seed black, do not shatter easily. Wilson.–Good hay, easy to
mow, black seed, fairly prolific. Virginia.–Growth not very
upright unless planted with corn, brown seed. Chiquita.–
Good for hay and pasturage especially in dry regions, black
seed.
“Late: Mammoth Yellow.–Heavy seeder, good allpurpose pea, makes good hay, has great adaptability to length
of season, makes fruit at good height above ground, makes
slow, early growth. Tokio.–Quite prolific, dwarf variety,
green seed. Barchet.–Well adapted for hay and green manure
in Gulf states, brown seed.
“Very Late: Biloxi.–Erect, easy to mow, good for hay
and seed if planted early, brown seed. Chinese.–Good
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for hay but not for seed. Otootan.–Good for hay, and soil
improvement, easy to mow, brown seed.
“Of these varieties, the Mammoth Yellow is by far the
most widely grown, and for average conditions is probably
the best.”
“At the Alabama Experiment Station, variety tests
conducted over a number of years indicated that in addition
to Mammoth Yellow, good yields might also be expected
from Black Beauty, Hollybrook, Haberlandt, Ebony, and
Wilson.”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety “Chinese.”
1780. American Food Journal. 1921. Soy-bean oil may
prove an industry. 16(4):33. April.
• Summary: “Figures on the importation of soy-bean oil,
particularly from the Orient, indicate the possibility of a
future industry in this country, in the opinion of specialists in
the United States Department of Agriculture.”
Importation of soy-bean oil” for the year ending June
30, 1920, amounted to 195,773,594 pounds, valued at
$25,233,590. The importation of soy-bean oil cake for the
same period amounted to 16,273,785 pounds, valued at
$408,895. Beans were imported to the amount of 4,022,552
pounds, valued at $213,696. The absence of a soy-bean
crushing industry in this country is ascribed by experts to the
rapid increase in acreage, which uses practically all the beans
for seeding, and to a large per cent of acreage utilized for
pasturage, silage, and forage.”
1781. Bean-Bag (The) (Lansing, Michigan). 1921. Small
movement of soy beans and cow peas. 3(11):51. April.
• Summary: “Shipments of soy beans, cowpeas, and velvet
beans from producing sections this season have been
unusually light. Wholesale dealers generally have shown
little inclination to stock up even at the low prices at which
these commodities are offered. As a result, stocks in local
shippers’ hands and the percentage of the new crop seed in
growers’ hands is larger than last year, according to reports
submitted to the U.S. Bureau of Markets.
“Prices to producers are around prewar levels, the
average price for southern-grown soy beans being slightly
lower than for cowpeas.”
“Many growers, however, are unwilling to sell at present
prices, preferring to feed them to live stock on the farms.
This would lower the total commercial supply.”
1782. Bean-Bag (The) (Lansing, Michigan). 1921. Soy bean
makes its way north to colder climes. 3(11):51-52. April.
• Summary: “The soy bean, an Asiatic importation,
popularly associated with the South, is making its way north,
and is being well received.
“Most of the varieties first brought to this country were
from parts of Asia, whose climate corresponded more nearly

to the southern states. Within the last seven or eight years the
department [USDA] has obtained about 300 introductions of
soy beans from Manchuria, Korea and Japan, some of which
grew as far north as the 52d parallel. The most promising
northern varieties are the Black Eyebrow, the Mandarin,
and the Manchu, all native to a latitude of about 46 degrees,
on account of which they are adapted to our most northern
states. A large number of samples of Black Eyebrow soy
bean were sent to northern farmers last year, and out of 551
reports returned more than 400 were favorable. Reports
promise a great increase in acreage in northern states this
year. Seedsmen are laying in supplies of these more northern
varieties; but many farmers, if unable to obtain northern
seed, will plant old varieties, such as Ito San. From 90 to 95
per cent of soy beans are raised for hay, silage and pasture,
although they are prolific seed producers.”
1783. Noll, C.F.; Lewis, R.D. 1921. Soy beans. Pennsylvania
State College. Agricultural Experiment Station, Bulletin No.
167. 20 p. April. [15 ref]
• Summary: Contents: Introduction and summary. Nature
of the plant. History of the culture of soy beans. Uses of the
soy bean crop: For stock feed, for silage, for oil, for hog and
sheep pasture, for human food (incl. “as green shelled beans
or as dry beans. The bean meal [or flour] made either by
grinding the beans or by grinding up the cake after the oil is
expressed promises to become an important article of food”).
Varieties of soy beans: “The following are taken
up [listed] in the order of frequency in which they are
advertised: Mammoth Yellow, Ito San, Wilson, Medium
Green, Hollybrook, Early Brown, Ohio 9035, Ebony, Elton.
Soy beans vs. oats in a four year rotation (the common
Pennsylvania rotation is corn, oats, wheat, and clover and
timothy): Soy beans for seed or for hay. Soy beans grown
with corn for silage.
Culture of soy beans: Time and method of planting,
inoculation, soil and fertilizers (“Soy beans prefer a welldrained alkaline soil.”), harvesting, climatic requirements.
“The objects of this bulletin are to call the attention of
Pennsylvania farmers to the possibilities of soy beans as a
farm crop, to give the results of investigations with soy beans
conducted at the Pennsylvania Experiment Station, and to
give the essential points in the culture of the crop.
“Soy beans are a hardy annual legume adapted to culture
in Pennsylvania.
“The forage is valuable for stock feed, the hay being
equal to alfalfa or red clover. The seeds are high in protein
and oil and when ground may be used like cottonseed meal
or other supplementary protein feeds for stock. The oil meal
compares favorably with other oil meals as a stock feed.
“Hundreds of varieties of soy beans are known.
Varieties leading in yield of seed in tests at the Pennsylvania
Experiment Station are Ebony, Elton, Manchuria, Merko,
Mongol and Ohio 10,015; those leading in yield of hay are
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Ohio 7,496, Ohio, 10,015, Elton, Ohio 9,035, Ohio 9,016 and
Merko.”
Photos show: (1) Soy bean variety plots for seed
production (cover). (2) A man standing in a field of soybeans.
“Soy beans in soy beans vs. oats rotation experiment July 30,
1915. The soy beans were planted May 17th.”
Contains 16 tables. Address: Centre County,
Pennsylvania.
1784. Fromme, F.D. 1921. Diseases of cereal and forage
crops in the United States in 1920. Plant Disease Bulletin,
Supplement (USDA) No. 15. p. 115-176. May 1. See p. 173.
• Summary: Discusses two diseases: (1) Bacterial blight
caused by Bacterium glycineum Coerper and B. sojae Wolf.
These two organisms are distinct and both are pathogenic to
soybeans causing a similar type of injury. (2) Mosaic (cause
unknown) was reported on Ito San soybeans by C.R. Orton
at Girard, Erie County, Pennsylvania, on 30 July 1920. About
2% of the plants were affected, and most of them only on
the top. Address: Collaborator with the USDA Plant Disease
Survey and Plant Pathologist at the Virginia Agric. Exp.
Station.
1785. Morse, W.J. 1921. Re: Soybean varieties, recipes, and
flour. Letter to J.C. Hackleman, Illinois Agric. Exp. Station,
Urbana, Illinois, May 4. 2 p. Typed, without signature
(carbon copy).
• Summary: “I would suggest that you write to the Missouri
Experiment Station for seed of the Morse and also the
Columbian [varieties]. As to the Hongkong variety, I do not
know of any station having seed of this variety.
“With reference to a soy bean menu for the Home
Economics people... We have a very large number of recipes
for all sorts of dishes made from soy beans. I have been
collecting these for the past few years and a large number
of them I know you would not care to make use of... I will
also include a menu which was made up for a member of the
Garden Club of America and which was used at a soy bean
dinner about a year ago.
“Relative to soy bean flour, I will say that I do not know
at present just where you can obtain this. I know that the
Waukesha Food Products Co., Waukesha, Wisconsin, were
manufacturing this flour [Hepco Flour] two or three years
ago but recently I have not had any word from them.”
The company in Ohio which is planning to can the
Hahto soy beans is the DeGraffe Canning Co., DeGraffe,
Ohio. However, Morse thinks he will be able to supply
Hackleman “with a fair quantity of green canned Hahto soy
beans if your request is not too large. We have a number of
cans that were put up last fall...”
“Please do not think you are bothering me with
questions or that your requests trouble me as I am always
very glad to aid you in whatever way I can. I certainly do
appreciate the many ways in which you and your station are

aiding in the soy bean work and it is no more than right that I
respond.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1786. Davis, Russell S. 1921. Soybeans increase farm
efficiency. Breeder’s Gazette 79(18):816. May 5.
• Summary: “Soybeans furnish the stock-farmer with one
practical means of increasing his farm’s efficiency. Their
value for pork production was well demonstrated by the
following experiment...” Feeding tests made by the Purdue
University Experiment Station are also cited.
1787. Ridgway, Frank. 1921. Farm and garden: Old beans
best. Chicago Daily Tribune. May 7. p. 8.
• Summary: “The demand for soybeans is so great this
year that farmers are being offered all sorts of varieties for
the spring planting. New varieties are being gathered up in
various sections and rushed to the new soybean districts in
the corn belt, where growers have found it about as easy and
much more profitable to raise this crop along with corn than
it is to grow corn alone.”
“J.C. Hackleman, University of Illinois, says that it does
not seem advisable to try out new varieties merely because
they are highly advertised, nor because they do well in other
sections of the country.
“There are several of the commonly grown varieties
fairly well distributed through the soybean belt for the farmer
to select from, including Hollybrook, Peking, Ohio 9035,
Mongrol [sic, Mongol], and Ebony, or Black Beauty, as it is
sometimes called. Of course, Ito San and A.K. belong in the
list.
“Ebony is considered the most commonly grown of
the black seeded varieties in Illinois. It is good for hay or
pasture, and yields a fair amount of seed on its erect bushy
plants. Sheepmen like the Ebony. They plant it in with the
corn and turn the flock into the field in the fall.”
Note: This is the earliest document seen (July 2016)
that uses the term “soybean belt” (or “soy-bean belt”) to
refer to that part of the Midwest where soybeans are widely
cultivated.
1788. Hackleman, J.C. 1921. Re: Testing soybean varieties
in Illinois. Letter to W.J. Morse, Bureau of Plant Industry,
USDA, Washington, DC, May 11. 2 p. Typed, with signature
on letterhead.
• Summary: “I am going to take up the question of these
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additional varieties up with Dr. Burlison and see what he
thinks about adding them to our list. As I understood the
request made by the soybean growers at Chicago, they
wanted us to grow soybeans, seed for which would be
furnished by each of the several states here in the Middle
West. Each state was to send only two or three varieties and
these were to be their best. Indiana, for instance, sent us Ito
San and Holly Brook [Hollybrook]; Michigan furnished
Manchu, Ito San, Black Eye Brow; Ohio furnished Ito
San, Manchu, and Ohio 9035; etc. I doubt if they would
be interested in seeing a large number of new and perhaps
uncommon varieties. I think they are more interested in the
common standard types.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1789. Morse, W.J. 1921. Re: Request for named soybean
varieties to conduct classification study. Letter to ParsonsMcKinnis Co-operation, Camby, Indiana, May 13. 1 p.
Typed, without signature (carbon copy).
• Summary: “Attention: G.P. McKinnis. Gentlemen: Your
circular letter of recent date advising that you had a large
stock of leading varieties of soy beans has been received.
“In our work at Arlington Farm, Virginia, this year we
are planning to conduct a classification study of all named
varieties of soy beans. We have taken the matter up with
leading seed growers and seedsmen in this country and all
of the experiment stations. It has been our plan to obtain
from each of the above one or two ounce samples of all of
the named varieties that they are handling. Up to the present
time we have received a very large number of samples.
“We will appreciate it very much if you will send us
small samples of the varieties which you have in stock so
that we may have them for our tests. I might say that we are
very glad indeed to obtain your notice and will be glad to
refer inquiries regarding sources of soy bean seed to you.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1790. Morse, W.J. 1921. Re: The best man to represent soy
bean growers of Ohio. Letter to J.C. Hackleman, Illinois

Agric. Exp. Station, Urbana, Illinois, May 16. 1 p. Typed,
without signature (carbon copy).
• Summary: “With reference to a suggestion as to the best
man to represent soy bean growers of Ohio, will say that Mr.
Edward Johnson of Stryker, Ohio, perhaps is one of the most
extensive growers in varieties. There is also a Mr. J.W.R.
Smith who has been doing a very considerable amount of
work with soy beans for several years. Mr. Smith’s address
is Adena, Ohio. Probably Professor C.G. Williams, Wooster,
Ohio, or Dr. J.B. Park of the Ohio Agricultural College,
Columbus, Ohio, can put you in touch with somebody other
than the two mentioned above.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1791. Wiancko, A.T. 1921. Re: New names for four soybean
varieties. Letter to W.J. Morse, Agronomist, Bureau of
Plant Industry, Washington, DC, May 20. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir:–Referring again to the matter
of naming some of the numbered varieties of soybeans
furnished by the Bureau some years ago, I beg to report that
we have decided to increase and commercialize #28050;
30600; 36576; 36846, and have named them as follows:
“#28050... Pinpu
“#30600... Wea
“#36576... Feldun
“#36846... Dunfield
“If these names are agreeable to you, kindly record them
in case others who have received seed of these numbers,
should purpose names for them.”
Note: After the name “Feldun” Morse writes in
“Aksarben.” On May 24, Morse writes Wiancko: “With the
exception of #36576, the other names are agreeable to us.
Concerning #36576 will say that this number was given the
name “Aksarban” [Aksarben] by the Nebraska Experiment
Station in the spring of 1919. It seems, therefore, this number
should have the name ‘Aksarban.’ In fact, during the summer
of 1919 and during the years 1920 and 1921 a considerable
amount of seed of this variety has been distributed. The other
names you have given have been recorded so that no other
names can be given them.”
On July 27, R.A. Oakley (Acting Agrostologist) writes
Wiancko to ask whether he or any of his collaborators
are employees of commercial organizations–such as seed
companies. Only July 1, Wiancko writes back that they are
not.
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Note: This is the earliest document seen (July 2013)
that mentions the soybean varieties Dunfield, Pinpu, or
Wea. Morse wrote the variety names by hand on Wiancko’s
letter of May 20. Then typed “Aksarban,” intending to type
Aksarben, in his reply of May 24.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
1792. Scientific American. 1921. When oil barrels become
silos. 124:413, 420. May 21.
• Summary: “The expense involved in establishing a costly,
modern equipment for conducting numerous experiments
with ensilage as a palatable food for cattle has been adroitly
sidestepped by the Government. Instead of constructing a
silo plant, with all its costly appointments, the Forage Crop
Investigations, U.S. Department of Agriculture, acquired
10 motor-oil barrels at a cost of $1.50 apiece, and a hand
chopper for less than $20.
“The improvised equipment was stationed at Redfield,
South Dakota, the experiments having begun in the
fall of 1919, and will be in continuous operation for an
indeterminate period. Preliminary tests were made with
these mixtures: Alfalfa and corn, alfalfa and sorghum, and
sorghum and corn. The barrels were filled on September
1, containing from 150 to 200 pounds of ensilage, and the
containers were opened on November 20.”
“Alfalfa, sweet clover, sudan grass, corn sorghum, soy
beans, Russian thistle, and wild sunflower were among the
crops included in the major combinations already previously
referred to in this article... Palatability experiments were
conducted with the ensilagc observations. The South Dakota
experiments, both chemical and biological in their search,
will continue this year on a more comprehensive plan.”
A photo shows motor-oil barrels made of wooden
staves lined up on a table. A hand-chopper is shown in the
foreground.
1793. Debreuil, C. 1921. Extraits des procés-verbaux des
séances de la société. Séance générale du 9 Mai 1921
[Excerpts of verbal proceedings from meetings of the society.
General meeting of 9 May 1921]. Bulletin de la Societe
d’Acclimatation 68:207-215. May. See p. 213-14. [Fre]
• Summary: The section titled “Botanical (Botanique)” (p.
213-14) is mostly about soy. The Society ordered soybean
varieties and information about their cultivation in China
from its colleague R.P. Courtois, who lives at Zi-ka-wei
near Shanghai. He wrote that he had been able to explore a

mountainous region several hundred miles away, and after
he returns, in August, he will send the Society some soybean
varieties with information on how to grow them.
The Society also ordered American soybeans from Mr.
[David] Fairchild, a corresponding member of the Society
and Director of the Bureau of Plant Industry; he sent them 23
very interesting varieties. Note: David Fairchild was never
director of the USDA’s Bureau of Plant Industry.
Also contains a report on Soja hispida by Gustave
Rivière on the cultivation and growth in different types of
soils. The yield of this legume is quite small, even when
the variety Soja d’Etampes is used–a variety formerly
cultivated in this locality by his distinguished friend, the late
Mr. Blavet, who was president of the Horticultural Society
of Etampes at that time. Mr. G. Rivière adds that soybean
seeds must be dried for at least three hours before they are
ready for storage. Address: On behalf of the Secretary of the
Meetings, France.
1794. Kinney, E.J.; Roberts, George. 1921. Soybeans.
Kentucky Agricultural Experiment Station, Bulletin No. 232.
p. 23-57. May. [1 ref]
• Summary: Contents: The utility of soybeans. Comparison
of soybeans and cowpeas (in the place they fill in the
cropping system or rotations). Varieties. Character of the
plants. Description of varieties: Haberlandt (the variety
grown most extensively in Kentucky), Lexington, Virginia,
Peking, Sable and Royal (both introduced and named
by an Ohio seedsman), Sooty, Mammoth, Ito San, Black
Eyebrow, Early Brown, Manchu, Wilson, Guelph (also called
Medium Green and Early Green), Medium Yellow, Mongol,
Mikado, Tokyo, Hollybrook, Tar-heel Black, Morse. Yields
of varieties (in trials at the Kentucky station, 1911-1920).
Farm yields. Hay yields. Soybeans in the rotation. Culture of
soybeans: Preparation of the seed bed, inoculation, methods
of planting soybeans, yields of hay from rows and solid
drilling, rate of seeding, setting the drill to sow soybeans,
time of planting, cultivation (with a weeder or spike-tooth
harrow), harvesting soybeans (when to harvest, methods
of harvesting), threshing soybeans. Combined soybean
harvesters and threshers. Soybean straw. Care of seed.
Growing soybeans with corn. Mixtures of soybeans and
other crops for hay production. Soybeans for silage.
Concerning small- vs. large-seeded soybeans (p. 30):
“Usually the very small seeded sorts do not yield quite as
heavily of seed as the larger seeded varieties. The difference
is not great, however. The size of the seed has no influence
upon the size of the plant produced; hence small seeded sorts
are much more economical to sow, for a bushel of a small
seeded variety may contain twice as many seeds as a bushel
of another having large seeds, so only half as much seed as
the former is required per acre. The shrewd buyer should be
willing to pay more for such seed. Furthermore, germination
of the small seeded sorts is likely to be better in hard crusted
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ground because the cotyledons are smaller and encounter less
resistance in breaking thru the surface. The seeds of some
of the small black seeded sorts are very resistant to decay
and germinate after lying on the ground all winter. Where
the seed crop is hogged down or fed without threshing, there
is a decided advantage in using a variety with yellow or
green seeds, because stock can find them more easily when
shattered out on the ground. In threshing more cracking of
the seed occurs in large seeded sorts than in the small seeded
ones.”
Concerning the Mammoth variety (p. 33): “The chief
variety of the Cotton Belt and by far the most extensively
grown of any variety in the United States. The introduction
of this excellent variety in 1882 was largely responsible for
the greatly increased interest in the soybean in this country.”
Yields (p. 36): “In 1915, after a careful consideration
of the yield produced and other characteristics of these
varieties, it was concluded that Haberlandt and Lexington
had shown the best combination of desirable qualities for
general purpose varieties. Ito San was chosen as the best
of the early sorts, and Peking the best of the distinctly hay
varieties.”
Tables show: (1) Yield of soybean in variety tests,
1911-1920. (2) Yields of soybean hay on soil experiment
fields. (3) Yields of soybeans in 28 and 35-inch rows. (4)
Yields of soybeans drilled solid compared to 35-inch rows
for same years. (5) Yields of soybean hay from different
methods of seeding pounds per acre. (6) Yields from
thick and thin seeding. (7) Yields from various methods
of combined planting of corn and soybeans. Address: 1.
Assoc. Agronomist; 2. Head Agronomist. Both: Lexington,
Kentucky.
1795. Parsons-McKinnis Co-operation. 1921. Re: Soy bean
varieties for sale. Letter to potential soy bean buyers, May. 1
p. Undated. Typed, without signature on letterhead.
• Summary: “Dear Sir:–We have a large stock of the leading
varieties of Soy Beans that we have grown and carefully
prepared for shipment direct to farmers. You can readily
see the advantage to all concerned in dealing in this way.
It should be farmers aim in these trying times to save
distributing costs and to deal liberally with each other. We
have joined forces for these reasons, we save on equipment,
preparing seed and marketing and we give our customers the
benefit of this and our combined experience which extends
over a great many years work with the crop grown for every
purpose.
“Soy Beans are destined to become a very important
crop in modern agriculture. Just now is an opportune time
to push the crop to the place it deserves. We are top-heavy
with corn and other grains and our soils are low in fertility
that grain crops require. Introduce Soy Beans and change
this condition and incidentally produce some cheap protein
feed that the young stock needs so badly and seldom gets in

sufficient quantity.
“We believe in hogs and look forward to an early return
of proper values for them. We advocate feeding corn and
beans in the field by giving pigs or lambs free range and
have developed a plan after many years practice that we will
be glad to give to anyone interested in this practice. Beans
grown for hay ordinarily yield over two tons of the most
valuable feed and improves the condition of the soil. Black
beans are preferred for this purpose.
“Whatever your needs are we will be glad to take the
matter up and if we are sold out or unable to fill them we
will likely be able to assist you anyway. Our present prices
are $3.50 per bushel, sacked in burlap and f.o.b. our station.
We guarantee beans to be of good quality and will refund if
not so found if returned within two weeks. Let us have your
orders early as there will likely be a shortage of beans and
higher prices may prevail. We now have Wilson, (Wing’s
Great Bean) Hollybrook, Ito San and Mikado in quantities.”
Note 1. A stamp shows that this circular letter was
received by the Forage-Crops Division of USDA on 11 May
1921.
Note 2. Across the top of this letterhead is printed
(in small letters, from left to right): A.A. Parsons, Pres.,
Plainfield, Ind. Norman Parsons, V-Pres., Plainfield, Ind.
L.W. Parsons, Treas., Camby, Ind. Guy P. McKinnis, Sec’y,
Indianapolis, Route O. Below the company name is written:
“Pure Bred Live Stock and Field Seeds.” and below that:
“Camby, Indiana.”
Note 3. Down the left side of this letterhead, in a
series of five connected boxes (each 1.75 inches wide), is
printed: (1) A.A. Parsons & Son. Indiana’s pioneer soy bean
growers. 30 years experimentation. Originator Mikado.
Breeder of Berkshires [hogs]. (2) Norman Parsons. Breeder
of Guernseys and Berkshires. Black [soy] beans. (3) L.W.
Parsons. Breeder of Berkshires. Wilson beans. (4) W.N.
Parsons. Breeder of Guernseys and Berkshires. Soy beans.
(5) Guy P. McKinnis. Breeder of Spotted Polands, Barred
Rocks. Hollybrook and Medium Early Yellow soys.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Camby, Indiana.
1796. Robison, W.L. 1921. Supplements to corn for fattening
swine. Ohio Agricultural Experiment Station, Bulletin No.
349. p. 131-83. May.
• Summary: Section III, titled “Supplementary feeds used”
(p. 135-39) describes (with photos) soybean oilmeal (which
“may be extracted by means of pressure or by the use of
solvents such as benzol or naptha” [naphtha]) and soybeans
(ground). Digester tankage, meat meal, peanut meal and
buckwheat middlings are also described, and Table 1 (p. 139)
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gives the composition of each.
Section IV, titled “Soybean oilmeal as a supplementary
feed” (p. 139-40) compares soybean oilmeal with tankage,
then ground soybeans with tankage. “The soybean
oilmeal made an exceptionally good showing.” Section V,
“Comparison of supplements for self-feeding in dry lot” (p.
141-47) uses “soybean oilmeal” and “ground soybeans” as
supplements.
Section VIII, “Comparison of supplements for feeding
swine on forage” (p. 172-79) also uses “ground soybeans”
and “soybean oilmeal.” “With the exception of ground
soybeans, the results secured from feeding corn and the
protein feeds of plant origin [including soybean meal]
compared favorably with those secured from corn and
tankage.” Address: M.S., Asst. of Animal Industry, Wooster,
Ohio.
1797. Morse, W.J. 1921. Re: The market for soy bean
harvesters in China. Letter (memorandum) to R.A. Oakley,
Forage Crop Investigations, Washington, DC, June 7. 1 p.
Typed, with signature on USDA letterhead.
• Summary: “Dear Mr. Oakley: No doubt you will recall
that a few days ago I gave you a letter from Mr. Roland P.
Baile [an inventor, from Maryland] in which he asked me
regarding the possibility of the Department aiding him in
developing a soy bean harvester for China.”
“From my way of thinking, China would be about the
last place I would want to go if I had a soy bean harvester
which I wished to put on the market. As you well know,
Chinese labor is rather a cheap commodity throughout China
and also on account of the labor problem I doubt very much
if a labor-saving soy bean harvester would be received with
open arms by the Chinese.
“As I recall, in conversation with the late F.N. Meyer,
the Chinese farmer’s holding is rather small, in fact, each
farmer has rather a small piece of land devoted to soy beans
and in many sections of central and southern China the soy
bean is planted around the borders of the farm and around
the rice paddies; in fact, they sort of utilize the soy bean for
taking up any vacant space that may result from different
causes. Even in Manchuria which is really the soy bean
region of China, I have my doubts about the harvester being
successful from Mr. Baile’s point of view, that is, in selling
them.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.

1798. Davenport, Eugene. 1921. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
32:11-19. For the year ending June 30, 1919. See p. 12.
• Summary: The section titled “Agronomy” states (p. 12):
“Some promising new strains of oats, wheat, and soybeans
have been isolated by the ‘pure line’ principle.” Address:
Director of the Station, Urbana, Illinois.
1799. Fred, E.B. 1921. The fixation of atmospheric nitrogen
by inoculated soybeans. Soil Science 11(6):469-77. June.
• Summary: On a poor, light sandy soil which had not
carried a leguminous crop for 20 years, inoculation increased
the yield of Ito San soybean tops (not including roots and
nodules) 1,787 pounds per acre, or more than threefold (to
2,598 lb. with bacterial inoculation, from 811 lbs without
bacteria). Inoculation increased the weight of nitrogen in the
crop from 8.33 lb to 65.36 lb per acre, approximately 87%
of this increase being in the tops of the plant. The increased
nitrogen content of the roots and nodules of the inoculated
plants greatly benefited the rye crop in the succeeding year.
Inoculated soybeans took 26% of their nitrogen from the
air.
Photos show: (1) A field divided into inoculated and
uninoculated plots of soybeans on plainfield sand; a man
is standing in the more luxuriant inoculated side. (2) Ito
San soybeans from 137.5 square feet of the inoculated and
uninoculated plots side by side for comparison. The plants
from the inoculated side are taller and more massive.
(3) See next page. Ten soybean plants uninoculated (left
bundle) compared with 10 soybean plants inoculated (right).
Address: Agric. Exp. Station, Univ. of Wisconsin.
1800. Hunt, R.E. 1921. Wintering dairy heifers. Virginia
Agricultural Experiment Station, Bulletin No. 225. 15 p.
June.
• Summary: Soybean meal (44.0% protein, 7.5% fat) was
one of 16 feeds (including peanut meal, linseed meal {OP
= Old Process}, and gluten meal) fed to dairy heifers in
three sets of experiments from 1918 to 1921. A table (p. 13)
shows the nutritional composition of these feeds. Summary:
“Soybean meal is rich in protein and therms net energy,
palatable and slightly laxative, tends to promote a sleek,
oily coat, and makes an excellent concentrate to supplement
corn silage for wintering dairy heifers, ranking first of the
concentrates used. This is a concentrate that should become
very popular with dairymen.” Address: Animal Husbandman,
Virginia Agric. Exp. Station.
1801. Tiedjins, V.A. 1921. Wisconsin’s white bean crop.
Bean-Bag (The) (Lansing, Michigan) 4(1):33. June.
• Summary: “Distribution in state: The bean districts are
restricted to the light sandy team soils of the state, which are
principally in the central and northwestern parts of the state.
Waushara led the counties in 1919 by a total production of
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are raised as a side line on a dairy farm which makes a good
combination for them.
“Soy beans compete: Very little work has been done
with the navy bean at the Wisconsin Experiment Station.
Because of the greater number of uses that are being made
of soy beans, they are being recommended for the light soils,
and are replacing the navy bean. Soy beans are being used to
build up the sandy soils, they are used for forage, for silage
with corn, for hay, and for seed due to the great demand for
the crop. Navy beans have only the one use, that of human
food. The yield of soy beans is about the same and in case
the crop is frosted for seed it can still be used for hay.”
An illustration shows the five leading bean producing
states in 1919 (in million bushels): California 4.46. Michigan
4.03. New York 1.45. New Mexico 0.960. Wisconsin 0.136.
An outline map of Wisconsin, with county outlines,
shows the leading bean producing counties. One dot = 500
bushels. Address: Marinette County, Wisconsin.

21,000 bushels, with Marquette and Columbia counties very
near the top of the list.
“Beans were first grown by the early settlers as a crop
for their own food supply, but as lumbering increased in
importance”
“Prices stimulate production: During the years of the
war, 1917-1918, a strong demand was created for navy
beans, which is the common variety grown in Wisconsin.
The price went from $4.00 to $8.00 a bushel and many
farmers who never grew the crop before put in an acre or so
to take advantage of the high price. The result was that the
production was almost doubled and the price went down...
But because of their soil conditions they are restricted to a
few crops and are sticking to the navy bean.
“Sandy soil problems: The greatest difficulty in the
light soil districts is to get a good yield. The yield in the
state ranges from 8 to 17 bushels and the farmer who has
to depend on the crop, and grows the largest acreage, gets
the smallest yields. He must pick his crops from rye, beans,
potatoes, soy beans, and clover seed and possibly corn on the
heavier type of soil. He is up against the problem of working
out a rotation from these crops, keeping up the fertility of
the soil and also growing a cash crop, or else get into the
dairy business, which many are doing. Many of the beans

1802. Bauer, F.C. 1921. The relation of organic matter
and the feeding power of plants to the utilization of rock
phosphate. Soil Science 12(1):21-41. July. [45 ref]
• Summary: Discusses the assimilation and utilization of
phosphates as a fertilizer.
“The processes accompanying the decomposition
of organic matter and the feeding power of plants are
undoubtedly important factors in the utilization of rock
phosphate. Those who strongly advocate the use of rock
phosphate for soil improvement always advise that it be
applied in intimate contact with decaying organic matter
(13).
“The explanation usually given for this practice is that
the organic acids, carbon dioxide and nitrous acid, resulting
from such decomposition, are active agents in making the
phosphate available. Strangely, however, when attempts have
been made in the laboratory (12, 22, 31, 42) to prove this
explanation, positive results have usually not been obtained,
although in field tests rock phosphate has usually given
the best results when used in connection with considerable
organic matter. On the other hand, many investigators (5,
15, 17, 21, 24, 25, 28, 32, 33, 34, 37, 38) have observed that
the growing plant itself possesses more or less power to feed
directly on rock phosphate and that some plants possess
especially marked powers. As a rule it has been found that
most of the cereals are among the poor feeders, while the
legumes, cruciferae and buckwheat are among the good
feeders. The possibility of planning systems of farming in
which the strong feeders may be used advantageously for an
effective utilization of rock phosphate is of much practical
importance.” Address: Univ. of Wisconsin Agric. Exp.
Station.
1803. Dudley, J.E., Jr.; Wilson, H.F. 1921. Combat
potato leafhopper with bordeaux. Wisconsin Agricultural
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Experiment Station, Bulletin No. 334. 24 p. July. See p. 18.
• Summary: The section titled “Potato leafhopper visits
many plants” (p. 18) lists the soybean among those visited.
Some of these plants are used merely for feeding or even
resting, and are not necessarily injured. Soybeans are rather
low on the list of those suffering the greatest injury from
“hopperburn.”
Note: The word “bordeaux” in the title refers to
bordeaux mixture, which is a fungicide made by reaction of
copper sulfate, lime, and water. In these experiments, it was
sometimes combined with lead arsenate. Address: Agric.
Exp. Station, Univ. of Wisconsin, Madison, Wisconsin.
1804. Magoon, C.A.; Culpepper, C.W. 1921. A study of the
factors affecting temperature changes in the container during
the canning of fruits and vegetables. USDA Bulletin No. 956.
55 p. Aug. 17. See p. 25-28. [14* ref]
• Summary: “Soy Beans. The variety of soy beans used in
these tests was the Easy Cook [Easycook]. The beans were
gathered when most of the pods were beginning to turn
yellow. They were brought into the laboratory, spread upon
trays, and steamed for 5 minutes to soften the hulls so that
the shelling could be done more readily.” The shelled beans
were then were pressure cooked in 3 per cent brine in No. 2
and No. 3 tin cans, and pint and quart glass jars at 100º, 109º,
and 121ºC. The amount of soluble protein which cooks out in
processing seems to increase as the beans approach maturity.
Graphs (line curves) show time-temperature relations for the
soy beans in different containers.
“Experiments have shown that the readiness with which
viscous materials cook out in soy beans varies considerably
in the different varieties and with the different stages of
maturity. Of the several varieties tested the Easy Cook is
the softest and the cooking out is greatest. Also the amount
of soluble protein material which cooks out in processing
seems to increase as the beans approach a mature or ripe
stage.” Address: Office of Horticultural and Pomological
Investigations, Bureau of Plant Industry.
1805. News Sentinel (Fort Wayne, Indiana). 1921. To discuss
soy beans. Aug. 17. p. 12, col. 5.
• Summary: “Prof. W.A. Ostrander, head of the soils and
crops department of Purdue university, will lecture on recent
experiments with soy beans, at a meeting to be held August
26 on the R.L. Thompson farm, near Topeka, Lagrange
county, it has been learned by County Agent W.H. Showalter,
who has received a letter to that effect, inviting all the
farmers of this vicinity who are interested to attend. The
Thompson farm has been the scene of the experiments in
northeastern Indiana.”
1806. Pharos-Tribune (Logansport, Indiana). 1921. District
soybean meeting will be held at Fouts Bros. farm Tuesday.
Aug. 19. p. 10, col. 1-2.

• Summary: “A District Soybean meeting under the direction
of the Agricultural Soils and Crops Extension Department of
Purdue university, will be held on Tuesday, Aug., 23rd, at the
famous Soyland farms, the home of Neal and Taylor Fouts
located three quarters of a mile south of Deer Creek on the
Michigan Pike. The meeting which will consist of discussion
and demonstrations of the various varieties of the bean in
one of the twelve district soybean demonstrations which will
be held in the state and many farmers of this vicinity and
neighboring counties will attend.
“The program will consist of practical soybean talks
by state representatives, dealing with the various phases of
the crop while a representative of the Soybean Oil Mill will
also be present to explain the future commercial uses of the
soybean.”
1807. Sandusky Register (Ohio). 1921. Farm news. Aug. 21.
p. 10.
• Summary: “To emphasize the growing importance of
soybeans as a central states crop, and to quicken general
realization of their value, scientists and farmers of Ohio,
Indiana and Michigan will meet Sept. 9, on the Johnson
farms, near Stryker, Ohio, for an all-day conference and field
day.
“This tri-state conference has been arranged by
crop specialists of the Ohio State university, tho most of
the program will be given over to soybean experts from
neighboring states and from the department of agriculture
at Washington [DC]. Alfred Vivian, dean of the college of
agriculture of Ohio State university, and J.B. Park, of that
college department of farm crops, are the only Ohio speakers
on the program.”
1808. Pharos-Tribune (Logansport, Indiana). 1921. Big
crowd at soy bean meeting. Aug. 24. p. 10, col. 1.
• Summary: “The Soy bean conference which was held
Tuesday at Soyland on the farm of Noah, Taylor and Finis
Fouts, 10 miles south on the Michigan highway in Carroll
county was well attended by Soy Bean raisers from all over
the central states. The Fouts brothers are the largest raisers of
Soy Beans in Indiana, and every year a meeting is held there
under the auspices of the county agent of Carroll county.
“At the noon hour a basket lunch was enjoyed, which
was spread on the beautiful shaded lawn at the Fouts
home. After the picnic dinner the following program was
carried out: For men: Soy Beans from all angles, varieties;
Inoculation (commercial and soil), Cultural methods, Uses,
(commercial and farm), Place in Rotation, Harvesting and
Threshing.
“For Women: A study in Beautifying the Farm House
and Modern Home Convenience. A lady being in charge of
this work.
“The main address of the afternoon was given by Ward
Ostrander, of the agriculture extension department of Purdue
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university. He discussed the value of the soy beans to the
soil, explaining that while clover can be produced only on
certain kinds of soil, soy beans can be raised on any kind
of soil. It makes good hay, or the beans can be threshed out
for seed and sold and the straw used for feed purposes. He
explained that the soil is much enriched by the growing of
the beans. Other speakers of the day discussing the value
of the soy bean were William Schrock, winner of the first
prize for soy beans at the National Hay and Grain show at
Chicago [Illinois] last year; Noah and Finis Fouts, William
Brand, representing the Huntington Chemical company of
Huntington, Indiana, and M. Matts, county agent of Warsaw
[Indiana].
“A musical program was furnished by the Carroll
township quartette.”
1809. Morse, W.J. 1921. Re: Article entitled “Soy Beans
Satisfy Critical Farmers.” Letter (memorandum) to Prof. C.V.
Piper [Agrostologist in Charge, BPI, USDA, Washington,
DC], Aug. 25. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: Relative to the attached
News Letter article, ‘Soy Beans Satisfy Critical Farmers,’
will say that I have looked over the manuscript and made
several corrections. As the material now stands, I see no
reason why it cannot be published. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.

Agronomist, Brookings, South Dakota.
“He asks for information on growing and harvesting and
threshing soy bean seed with the ordinary machinery that the
small farmer may have and possibly the addition of some
home made machine or attachment.
“Will you kindly answer Mr. Johnston?
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Charge
Clover Investigations [Bureau of Plant Industry, USDA,
Washington, DC].
1812. Adams, Bristow. comp. 1921. An agricultural almanac
for 1921. Farmers’ Bulletin (USDA) No. 1202. 65 p. See p.
52, 53, 61.
• Summary: Tables show: (1) “Soy beans and cowpeas”
states that 60-90 pounds of soybeans should be used per acre
when drilled or broadcast, but 25-40 pounds per acre when

1810. Sandusky Star Journal (Ohio). 1921. Certified seed
produces yield. Aug. 26. p. 8.
• Summary: Led by John E. Bragg, who was in charge of the
soybean work, farmers of the Erie county Farm Bureau made
a tour of the county Thursday inspecting crops of soybeans
and potatoes.
“It was also announced that a soybean demonstration
would be held at the Johnson Seed farms, just south of
Stryker [Ohio], Friday, Sept. 9, under the auspices of the
Agricultural Extension service of Ohio State University.
Addresses will be given by prominent professors in the
agricultural colleges...”
1811. Pieters, A.J. 1921. Re: Letter from Ralph M. Johnston
of Brookings, South Dakota. Letter to W.J. Morse, USDA,
Sheldon-Munn Hotel, Ames, Iowa, Aug. 31. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. Oakley has referred to
you and me a letter from Ralph M. Johnston, Extension
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planted in rows 24-40 inches apart (p. 52). (2) “Average
recognized weights of seed in a bushel of the common forage
crops” states: Soy bean 60 lb. Cowpea 60 lb. (3) “Fertilizing
value of farm products.” Soy bean (green): Ammonia 0.6%,
phosphoric acid 0.15%, potash 0.60%. Soy-bean hay:
Ammonia 2.75%, phosphoric acid 0.70%, potash 1.10%.
Soy-bean straw: Ammonia 1.10%, phosphoric acid 0.30%,
potash 0.75%. Also gives values for buckwheat, cowpea,
linseed meal, peanut meal, etc.
1813. Kendrick, James B.; Gardner, Max W. 1921. Seed
transmission of soybean bacterial blight. Phytopathology
11(8):340-42. Aug. [5 ref]
• Summary: In 1919 Miss Florence Coerper described and
illustrated the lesions of bacterial blight on soybean pods
and stated that the seeds may become affected. The authors
determined that the cause of bacterial blight is Bacterium
glycineum Coerper (=Pseudomonas glycine). The infection
may be carried externally or internally with the seeds (from
diseased pods) which sometimes show lesions themselves.
Photos show: (1) Soybean pods with bacterial lesions.
(2) Seeds with lesions (x 2 magnification). (3) Blight
infection on leaves of secondary shoots from cotyledon node
of seedling growing from diseased pod (enlarged). Address:
Botanical Dep., Indiana (Purdue) Agric. Exp. Station,
Lafayette.
1814. Dungan, George H. 1921. Program: Second Annual
Corn Belt Soybean Day. Held at Urbana and Tolono in
Champaign County, Illinois. Thursday, September 1, 1921
(Leaflet). In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council. 2
panels each side. Each panel: 22 x 14 cm. See p. 72-74. Also
In: Windish 1981, p. 184-85.
• Summary: On the cover, near the bottom: “University of
Illinois, Extension Service, Corn Belt Soybean Growers,
Champaign County Soybean Club, A.P. Meharry Embarrass
Farms Cooperating.”
The 4-panel program states: “8:30 A.M.–Soybean
experiments, South Farm, University of Illinois. Soybeans
in Illinois rotations. Soybean varieties in Illinois: Striking
differences may be noted among the varieties and strains
which will be seen. Special–Soybean variety test: Here will
be seen sixteen common varieties of soybeans from ten
states. Your ‘pet’ variety growing side by side with the same
variety from other states as well as alongside other good
varieties. Soybean varieties–How they are made: Notice
several new varieties in the process of making. Discussion
of the principles of breeding and their application to natural
crossing on the farm.
10:25 A.M.–Some relationships. Dean Eugene
Davenport.
10:45 A.M.–Urbana to A.P. MeHarry Farms, Tolono,
Illinois.

11:15 A.M. to 4:30 P.M.–MeHarry Farm. Events: 11:15
Auto Tour–400 acres soybeans on one farm, 300 acres for
seed and hay and 100 acres soys in corn. 12:00 Noon–
Soybean Luncheon for those who do not bring their own
dinner. (Served by the Crittenden unit of the Champaign
County Home Bureau.)
1:30 P.M.–Welcome to Embarrass Farm, Chas. L.
Meharry. Address–Henry J. Waters, Editor, Weekly Kansas
City Star, former president Kansas Agricultural College.
Then five-minute talks by the following soybean growers
of the states mentioned: Edward E. Evans–West Branch,
Michigan. Ralph Kenney–Lexington, Kentucky. F.S.
Wilkins–Ames, Iowa. Taylor Fouts–Camden, Indiana. F.E.
Russell–Columbia, Missouri. Geo. H. Briggs, Madison,
Wisconsin. C.B. Newton–Bowling Green, Ohio. W.E.
Riegel–Tolono, Illinois.
“At the conclusion of this program there will be a series
of demonstrations with the machinery used in the production
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and handling of the soybean crop on The Embarrass Farms.
This will include the actual thrashing of soybeans, with
a modified wheat separator, the Rotary Hoe being used
in cultivating beans, cutting soys for hay, harvesting the
beans for seed with a binder, followed immediately by drill,
seeding wheat in soybean stubble.”
“An excellent entertainment is planned for Wednesday
evening to accommodate those who come that afternoon and
evening.
“Autos provided: The Champaign County Soybean Club
will furnish autos for those who do not have transportation
provided. These cars will be available Thursday morning at
8:15 and will make the entire tour of the day.”
On the back panel a map shows where events will be
held. Tolono is located just south of Champaign, on the same
road (Egyptian Trail).
Note: A typewritten report of the meeting titled
“Soybeans Again Assert Their Value,” written by G.H.
Dungan, is given in a separate record with the same date (1
Sept. 1921). Address: Associate in Crop Production, Univ. of
Illinois.
1815. Dungan, George H. 1921. Soybeans again assert
their value: The Second Annual Corn Belt Soybean Day–
September 1, 1921. In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 68-71. Also In: Windish 1981, p. 18184.
• Summary: “When Old ‘Sol’ first peeped between the
swiftly moving clouds on the morning of September first, He
saw a yellow road sign on a highway in eastern Illinois. We
can imagine that His eye followed down the road, because
the yellow card bore a big black arrow and carried the words
‘Soybean Day,’ in bold type. And as he sought out the sign
at the next crossroad, He saw a Ford drive up and stop. The
driver was looking about, seemingly, to get some suggestion
as to which road to take. Presently his eye, too, caught sight
of the yellow card. A happy smile spread over his face, his
left leg straightened and then bent again, our driver and his
family were on their way. The lapse of time gave the solar
observer a wider view. His eye moved rapidly down the road
and then from road to road throughout central Illinois. All
crossings were marked with a Soybean Day card. The arrows
pointed to a common center–Champaign. Many automobile
drivers are following them, eager on their way, and with an
expectant look on their faces.
“The results was that by a little after 8:30 on the
morning of the first of September, 350 people were
assembled on the Agronomy South Farm, University of
Illinois. There were those in this crowd who had grown
beans extensively for many years; those who had just
recently taken up the culture of soys; some who would be
soybean growers but desired further information; newspaper
reports; moving picture men, etc. There were representatives

from Washington, D.C., 35 counties of Illinois, 9 counties
of Indiana, 3 counties of Kentucky, and one county each of
Missouri, Ohio and Wisconsin.
“Dr. W. Burlison first explained the layout of the
Agronomy South Farm, dwelling particularly upon the
rotations on which soybeans appeared. Professor J.C.
Hackleman outlined the experimental work that is being
done with soybeans. The soybean series in the Northwest
rotation is devoted to a preliminary variety trial of new and
untried strains. The tour led along the end of these plots.
Such observations as the following were easily made: The
Arlington, the Columbian and Wilson No. 5 promise to be
good for hay. The Morse, Hahto, and the Christian County
soys because of their coarseness will likely be better for seed
than hay. The Hahto has such large seed it may be difficult
to thresh without injury. The Manchu is an early bean,
similar in some respects to the Ito San. The extremely early
Mandarin has no place in the corn belt alongside our better
varieties.
“On the South Central Rotation older well established
varieties are grown. Of these the Sable is the most beautiful.
The Virginia and the Illinois 13-19 are the best for hay. Other
good hay beans are the A.K., Mongol, Haberlandt, Hongkong
and Ebony. The early beans in this rotation include the Ito
San, the Manchu and the Black Eyebrow.
“In another plot the choice soys from all the corn belt
states were being grown side by side. This demonstration
showed that Ito San from Wisconsin is slightly earlier in
maturity than the same variety from Iowa and the states
south. It also seems quite clear from these tests that Mongol,
Medium Yellow and Hollybrook are practically one and the
same bean. The Lexington bean makes a very promising
showing under Illinois conditions. It attains more than
average height and bears many branches and possesses a
much less hairy leaf than most beans.
“Under the topic ‘How New Varieties of Soys are
Made,’ Dr. C.M. Woodworth discussed the tendency of
beans toward natural variation. He showed between 20
and 25 different plant types that he had selected out of the
one variety, A.K. Natural crossing helps to bring about
the occurrence of this multiple of types. In some special
experiments conducted by Dr. Woodworth, he learned that
hybridization occurred in nature l6 times in 10,000. This
does not seem frequent enough to be significant, but if two
varieties were grown side by side they would be hopelessly
ruined as to purity in the course of a few years. New varieties
are made then by plant selection which may or may not be
preceded by hybridization
“From the South Farm the procession moved to the
Stock Judging Pavilion where prominent animals of the
Dairy Department passed in review, as they were introduced
by Mr. Mason Campbell. Dean Davenport then gave a
wholesome, helpful address in which he advised the farmer
to stick close to the Agricultural College and especially the
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experiment station, to familiarize himself with its needs
as well as what it could do for him, and to continue his
industriousness and level headedness.
“The road from Tolono to ‘Embarrass Farm’ was
indicated by soybean markers. Bean plants had been dropped
in the middle of the road about every fifty yards. This trail
led through the farm just past Mr. Riegel’s soybean varieties,
alongside some A.K.s to be used for seed and by a patch
grown for silage. One hundred acres of soys were growing
in corn for pasture, and for soil improvement. Three hundred
acres were growing alone to be used for hay and seed
principally. A field of Mongols on the south side of the farm
took the eye of all who saw them. They were absolutely free
of weeds and almost as tall as rye.
“Demonstrations on the ‘Embarrass Farm’ included
the rotary hoe in operation and the threshing of soys with a
wheat separator. Some beans had been seeded on August 8
and on Soybean Day these were 3 inches high and ready for
cultivation. The rotary hoe will kill some small weeds but
its greatest value as a soy cultivator lies in breaking the soil
crust, enabling 100% seedling emergence and furnishing
proper soil aeration. The principal adjustment necessary on
a wheat separator to make it handle soy the reduction of the
speed of the cylinder to about 350 revolutions per minute and
maintaining the separating machinery at normal speed.
“It is reported that during the noon hour, 1627 people
were counted on the grounds. After lunch, which consisted
of sandwiches, soybeans in various forms, pie, ice cream
and coffee served by the Crittenden Unit of the Champaign
County Home Bureau, came the program and reports from
various states.
“Professor Hackleman as chairman first introduced
Chas. E. Meharry who described the crop rotation system,
thanked the people who had participated in making soybean
day possible and welcomed all in to Embarrass Farm.
“Henry J. Waters, Editor, Weekly Kansas City Star
and former President Kansas Agricultural College, gave
the principle address of the day. He emphasized the need
of sanity and clear thinking in these days of shifted price
equilibrium and predicted that the farmers` twelve hour day
and general frugality would carry him through.
“The soybean part of the program consisted of five
minute talks by representatives from Washington, D.C.
and six of the corn belt states. Professor Ralph Kenney,
Lexington, Kentucky, reported variety uses in his states as
follows: Mammoth Yellow for hay; Haberlandt, Lexington,
and Virginia for seed; and Haberlandt for growing with corn.
He introduced Mr. Chas. Caldwell of Danville, Kentucky,
who praised the Lexington very highly. The Lexington
has one third more leaves and finer stems than any other
variety. According to Mr. Caldwell it is the best soy for hay
production for one engaged in the beef cattle business.
“Taylor Fouts, Camden, Indiana, spoke of the increasing
importance of the soybean and predicted that it would have

been impossible to have had such a meeting as the present
one in the interest of any other crop.
“Missouri was represented by Prof. C.E. Carter of
Columbia. He felt it was important to reduce the number
of best varieties, and reported that in Missouri they were
recommending Morse and Medium Yellow for seed and
Wilson and Virginia for hay.
“That the dairy business is quite well adapted to soybean
utilization and that in Wisconsin soys are decidedly on the
increase was reported by Prof. Geo. H. Briggs of Madison.
Bean growing is becoming a sign of good farming. ‘A
Wisconsin farmer who had never grown soys went hunting
and to escape a storm crawled into a hollow log. The rain
continued for some time and when the farmer attempted to
crawl out he found himself fast in the rapidly swelling log.
Naturally in this predicament his mind reviewed the past and
when he thought of never having grown soybeans he slipped
out without difficulty.’
“C.B. Newton of Bowling Green, Ohio, stated that he
found the sugar beet drill and cultivator very satisfactory
for soys. These tools handle four rows at a time, making the
rows 22 inches apart.
“Dr. W.J. Morse, Washington, D.C. gave the principal
use of soys as hay and pasture. The possibility of utilizing
soy oil on a large scale is a problem for the future. Soybeans
are a legume crop and their usefulness as such has many
aspects without attempting to develop the commercial uses
of the grain.
“’Soybeans take the place of tankage when grown
with corn for hogging down’ said W. E. Riegel, manager of
Embarrass Farm. ‘Farmers can make no mistake in growing
more soybeans for feed.’
“At the close of the day’s program all in attendance had
profited by the information they had gathered thru both eye
and ear and by the inspiration of those who have pioneered
and attained success in soy growing. Thanks are due the
University Illinois Extension Service, the Corn Belt Soybean
Growers, the Champaign County Soybean Club and the A.P.
Meharry farms who have cooperated in making this day
possible.” Address: Associate in Crop Production, Univ. of
Illinois.
1816. Morse, W.J. 1921. Re: Request for letter of
authorization for Mr. Lee. Letter to Prof. C.V. Piper, USDA,
Washington, DC, Sept. 5. 2 p. Handwritten, with signature
on hotel letterhead.
• Summary: Morse is writing from Ames, Iowa. “Dear Prof.
Piper: I wish you would put through a letter of authorization
for Mr. Lee as I would like to have him go about Sept. 15
to Florence and Monetta, South Carolina, and also Athens,
Georgia, to look after our special experiments with cowpeas
and soy beans, and collections of Early Velvet Beans. I
will not be able to go early enough as I have a considerable
amount of note taking at Arlington [Farm] when I return.
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Therefore I will not be able to leave for the South before
the latter part of September. I want to spend more of my
southern trip in Mississippi, Louisiana, Texas and the
southwest looking after our non-filling of pod experiments.
I feel [?] rather hopeful of this work from the reports I have
had thus far from Thompson in Arizona. For Mr. Lee about
10 transportation requests and a period of ten days or 2
weeks–I should think about $150 would be ample.
“Had a great soy bean time in Illinois. Our Manchu
and Black Eyebrow are sure taking the North. The Virginia
is also becoming a great favorite in Illinois. At Ames the
Manchu is the best with the Black Eyebrow a close second.
The station here is raising a very large amount of seed of
these two varieties. The value of seed alone of these two
varieties would carry our Forage Crop Office for a few years.
It is certainly surprising how these varieties have spread.
Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: [Agronomist] Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1817. USDA Bureau of Plant Industry, Inventory. 1921.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from October 1 to
December 31, 1916. Nos. 43391 to 43979. No. 49. 117 p.
Sept. 14.
• Summary: David Fairchild is presently the Agricultural
Explorer in Charge of the Office of Foreign Seed and Plant
Introduction. In the “Introductory Statement,” he reports “the
death of our agricultural explorer, Frank N. Meyer, whose
unique and interesting descriptions of plants, particularly
from China, Siberia, and Turkestan, have formed for the past
10 years so important a part of the reading matter of these
inventories.
“The particulars regarding Mr. Meyer’s death will
probably never be known. The cabled advices show that he
fell overboard into the Yangtze River on the evening of June
1, 1919, from the steamer Feng Yang Maru while en route
from Hankow to Shanghai and that his body was discovered
30 miles above the town of Wuhu, near Nanking. The facts
that his wanderings in search of plants are over and his
contributions to these inventories at an end are chronicled
with great regret. It is perhaps a significant coincidence that
his only contribution to this number is a weeping variety
(No. 43791) of the dry-land elm, which was one of his
substantial additions to our list of useful trees.”
Soy bean introductions: Soja max (L.) Piper. Fabaceæ.
(Glycine hispida Maxim.) “43529-43533. An important

leguminous plant valuable for food and forage.
“43529. ‘Variety 1, race 1.’
“43530. ‘Variety 1, race 2.’
“43531. ‘Variety 1, race 3.’
“43532. ‘Variety 2.’
“43533. ‘Variety 3’
“43639-43641. From Canton, China. Presented by
the American consul general, through the Department of
Commerce. Received November 27, 1916. ‘Four varieties of
beans are grown in the Canton consular district: The black,
the red, the yellow, and the so-called white. These beans
are cultivated along the banks of the Tsochiang and the
Yuchiang, in Kwangsi. The best varieties are said to come
from near Siangshui and Lungchow in the southwestern part
of the Province. The actual acreage under cultivation can not
be estimated, on account of the fact that the beans are not
cultivated in any one district but in many places and in small
patches of from 1 to 3 mou. (the mou varies in different
parts of China; in Canton 4.847 mou equal one acre.)’ (From
Consular Report, November 7, 1916, p. 504.)
“43639. ‘White bean. The white bean is called by the
Chinese chutou or pearl-shaped bean. It is grown principally
in the Province of Kwangsi, although certain quantities are
produced in Kwangtung, Yunnan, and Kweichow Provinces,
which are within this consular jurisdiction.’ (Consular
Report, November 7, 1916, p. 504.)
“43640. ‘Black beans.’
“43641. ‘Yellow beans.’”
43492 Botor tetragonoloba (L.) Kuntze. Fabaceæ. Goa
bean. (Psophocarpus tetragonolobus DC.) From Mandalay,
Burma. “A climbing legume grown in tropical or subtropical
regions for the young tubers, which are eaten raw or cooked,
and for the young pods, which are an excellent vegetable.”
Address: Washington, DC.
1818. Lloyd, W.H. 1921. Possibilities of the soybean:
Farmers from three states gather to study and learn this
promising legume. Ohio Farmer 148(12):255, 275. Sept. 17.
• Summary: “Michigan, Indiana and Ohio joined in tribute
to the soybean as a legume last Friday [Sept. 16 or Sept. 9]
at the Johnson seed farms [at Stryker] in Williams County,
Ohio... Soybeans form the major part of the rotation on the
main farm because of the production of seed, while on other
parts of the Johnson estate it is used because of its value as a
protein supplement in hogging and in making silage, and its
value as a hay crop.
“Soybeans have formed one of the principal crops of the
Johnson farms for 14 years, and the present manager, E.F.
Johnson, is continuing their development as an integral part
of his scheme of farming largely because of the statement of
an instructor of his in college who stated that a grain farm
could not be maintained in fertility at a profit.”
“A legume is grown by Mr. Johnson every year on every
field. On the main or home farm of 160 acres a four-year
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rotation of soybeans, soybeans, wheat or oats, followed by
sweet clover, and corn is followed.”
“Mr. Johnson, after 10 years observation of corn and
soybeans for hogs, is authority for the statement that one acre
of soybeans with six acres of corn is superior as a hog feed to
nine acres of corn by itself without a protein supplement.”
Five varieties were planted to demonstrate those best
adapted to Ohio conditions: Manchu, Elton, Black Eyebrow,
Mammoth Yellow, and Ito San. Manchu is perhaps the best
all-around bean. Medium Green makes a beautiful hay, but
the seed shatters badly.
In the variety plots, 40 varieties of soybeans were being
grown and studied. There was surprising variation among
varieties, long and short plants, stocky and lean plants, little
beans in big pods and big beans in little pods. These varieties
are: Minsoy, Soysota, Manchu, Early Brown, Elton, Ohio
7420, Johnson’s Manchu Selections, Ito San, A.K., Aksarben,
Otootan, Mammoth Yellow, Hahto, Mandarin, Pekin
[Peking], Columbian, Medium Green, Chestnut, Biloxi,
Ohio 9035, Mongol, Haberlandt, True Hollybrook, Indiana
Hollybrook or Northern Medium Yellow, Ebony, Johnson
4, Laredo, Sable, Meyer, Wilson 5 [Wilson-Five], Wilson,
Virginia, Early Wisconsin Black, and Jet.
W.J. Morse, the soybean expert of the United States
Department of Agriculture (USDA), stated that the average
soybean growing season in Ohio was 115 days, however
many varieties require a much longer growing season. An
interesting exhibit showed “the Hahto variety, which is
being developed by the USDA as a possibility for human
consumption. It has a large flat seed that bears a great
resemblance to a lima bean. No great work has been done
yet in this country along this line but there are exceptional
cases such as religious cults and sanatoriums that are making
extensive use of the soybean as human food. It is also a well
known fact that the Chinese and Japanese have used soys for
years in various forms as a means of sustaining life. They are
a very valuable source of protein and are destined to have
wide use in America.”
“The demonstrations and conference were arranged thru
the untiring efforts of E.F. Johnson and Ralph Schreiber, the
assistant manager of the Johnson farms, in cooperation cooperation with the soils and crops department of the Ohio
State University.”
Also discusses soybeans and corn for hogs, planting
methods, soybeans for silage, etc. Photos show: Plots on
the Johnson Seed Farms (Williams County, Ohio) where 40
varieties of soybeans are growing. A field of soybeans and
corn planted together.
Note: This is the earliest document seen (July 2013)
that mentions the soybean varieties Early Wisconsin Black
(a synonym for Wisconsin Black) or Indiana Hollybrook.
Address: Ohio.

is a sufficient supply of American-grown soy bean seed...
4(4):30. Sept.
• Summary: “... of proved varieties to plant a greatly
increased acreage. The United States Department of
Agriculture, therefore, feels warranted in recommending that
farmers under no circumstances plant their fields to imported
soy bean seed.
“The attention of the department has been called to
the presence on the market of imported soy bean seed for
planting purpose. This is exceedingly undesirable as the
varieties grown in oriental countries are very numerous, and
the majority of the varieties are not nearly so productive as
those commonly grown in the United States. The Department
of Agriculture has tested over 1,000 introductions from
various parts of the Orient, and the majority of these are
much inferior to the best varieties grown in this country.
Imported seed usually is a mixture of varieties, even if the
seed be apparently the same.
“In the Orient the small grower sells his crop to the
small town buyer, who in turn sells the seed collected from
many growers to the merchant at the nearest railway point.
All such seed is classed merely as yellow, black, green, or
brown, no attention being given to the numerous varieties
having similar seeds. It will be seen readily that the shipper
at the seaport will have a considerable mixture of varieties
in the different color groups. Quite recently, from a small
package of imported yellow beans, 18 different sorts were
selected by seed characters.
“Any farmer planting such seed is taking an unwarranted
risk, and the chances are practically certain he will have the
experience reported by a Massachusetts farmer who planted
a 4-pound package of imported soy bean seed in 1920: ‘I
found that there was almost every known variety of soy
beans in that package. At harvesting some were dead ripe,
others in all stages to those that were just setting pods. Some
were low growing, and from this all the way up to those that
would have climbed a 10-foot pole.’”
1820. Jones, Fred Reuel. 1921. Effect of soil temperature
upon the development of nodules on the roots of certain
legumes. J. of Agricultural Research 22(1):17-31. Oct. 1. [7
ref]
• Summary: The best temperature for germination and
early growth of soybeans, peas, alfalfa, and red clover was
found to be 24ºC (75.2ºF). The nodules were infected by the
Bacillus radicicola bacterium.
The plants were grown in soil held at a series of
temperatures 3ºC apart from 12º to 36ºC. Peas and clover
developed poorly at 36ºC whereas soybeans and alfalfa grew
well at 36ºC.
Four graphs and five tables show clearly the various
complex relationships. Address: 1. Bureau of Plant Industry,
USDA; 2. Instructor in Plant Pathology, Univ. of Wisconsin.

1819. Bean-Bag (The) (Lansing, Michigan). 1921. There
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1821. Gardner, Max W.; Kendrick, James B. 1921. Soybean
mosaic. J. of Agricultural Research 22(2):111-14. Oct. 8.
Plus 2 plates on unnumbered pages at end. [2 ref]
• Summary: Contents: Introduction. Symptoms. Field
inoculations. Seed transmission. Greenhouse inoculations.
“In a small field of Hollybrook soybeans in West La Fayette
[Indiana], a typical mosaic disease was found August 25,
1920. A rather low percentage of the plants were affected,
and the disease was more or less confined to one quarter of
the field adjacent to which were several rows of garden beans
affected with mosaic to a considerable degree.”
“The mosaic symptoms on the soybeans were
conspicuous and unmistakable, resembling those
characteristic of mosaic diseases in general. Affected plants
were stunted, and petioles and internodes were shortened to
some extent. The leaflets were stunted, greatly misshapen,
and puckered with dark-green puffy areas along the veins
(See Plate 18, A, C, D, E). Between these puffy areas the leaf
tissue was etiolated.” The “young, rapidly growing leaves
showed the most severe effects, and in some cases whole
leaflets or portions thereof were extremely stunted or killed
outright by the disease (Plate 18, B).”
“The pods on mosaic plants were stunted and flattened,
less pubescent, and more acutely curved than those on
normal plants (Plate 19, C, D). Those borne at the upper
nodes were most severely affected. The yield of seed was
materially reduced (Plate 19, A, B), since a considerable
portion of the pods contained no germinable seeds and the
remainder as a rule not more than one or two good seeds
(Plate 19, D). Even the germinable seeds were in general
undersized.” Plants affected by mosaic remained green
longer than normal plants. This destructive disease is
transmitted from plant to plant and is also seed-borne.
Photos (plates) show: (18) Seven views of mosaic on
soybean leaves. (19) Four views of soybean stems and pods,
with and without mosaic. Address: 1. Assoc. in Botany; 2.
Asst. in Botany. Both: Purdue Univ.
1822. North, J.L. 1921. To solve the cost-of-living problem?
A magic bean. Illustrated London News (The). Oct. 8. p. 47677. [1 ref]
• Summary: “The leading article and letter in the Times of
Sept. 28 from its Vienna correspondent about Manna flour,
manna bread, and milk substances made from the Soya bean,
are likely to do good if they help us to realise how much we
are losing by our neglect of this, the most valuable–for the
uses to which it can be put–of all legumes.
“In the letter giving the details of the researches of Dr.
László Berczeller of Vienna, there is no reference to the
fact that these ‘Manna’ or Soya bean products were first
made in England before the war. Samples of the flour and
biscuits are to be seen in the cases of the London Institute
of Hygiene, and Manna milk has been for years–and, no
doubt, still is–sold here under the name of ‘Solac’ at a price

considerably lower than that charged for milk by dairymen.
The appearance and rapid rise into importance of the Soya
bean is one of the most remarkable commercial events of
modern times.”
“In 1790 the [soy] bean was brought to Europe when
its cultivation was first attempted by Young [Arthur
Young, lived 1741-1820 in England], the father of British
Agriculture, though without success. In 1878 an Austrian
professor, Haberlandt, tried it, but failed [Note 1. Haberlandt
did not fail; he successfully cultivated soybeans in Austria
as early as 1875, and many times thereafter.] When the bean
came here in 1908 there was an immediate rush to grow it
both in Europe and America. Experiments were started by
our Board of Agriculture, the Royal Agricultural Society,
and many semi-public bodies. The early experiments failed
completely, for the reason that they were made with seed
whose climatic origin was unknown, as well as the orthodox
Chinese methods of growing it. Later, this was remedied...”
By 1918 Europeans were aware of 500 different soybean
varieties that were growing experimentally at Arlington,
Virginia.
“My interest in the Soya bean began in 1913 with a
visit from an agent of a German cultivator at the office of
the Royal Botanical Society at Regent’s Park. He was, he
said, trying to form a syndicate to grow what he called an
acclimatised Soya bean, brought from China in 1910, and
already in cultivation in Germany. He refused seeds for
testing, but sent from Hamburg a plant which had been
carefully cleared of the seed, though the empty pods, nearly
sixty in number, were left. The syndicate never materialised,
and I thought no more of the matter, until later on, whilst
examining the dried plant, I noticed a tiny pod, scarcely
half an inch long, which contained a seed no bigger than a
pin’s head. Going over the plant I found other pods which
evidently had been thought too insignificant to be of use,
and from these I obtained thirteen seeds. These were sown
in 1914 and resulted in thirteen plants, which produced four
hundred and forty seeds. From thirty-three plants in 1915
one thousand seeds resulted, and in 1916 no less than twelve
thousand. Many experiments as to the value of different
methods of growing them were made in several countries,
and with no less than twenty-one different foreign varieties.
One thing came clear throughout the tests, and that was that
the original variety started with was by far the best. It says a
good deal for German astuteness that they should have gone
to Manchuria and, from hundreds of varieties, chosen the one
best for them and for us.”
The future of the Soya bean in England is uncertain.
“Natural selection helps the plants that mature earliest
produce most seed; those that mature late die out. It is
noticeable that the plants experimented with in England fruit
earlier now than they did at first, and this is a very hopeful
sign. Another satisfactory fact is that there is no lessening
in the number of pods produced, but rather a gain. This year
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there are plants with three times the number of pods shown
in a photograph of the best German-grown specimen of
1912.”
In China and Japan the Soya bean “enters into the
composition of most dishes, and in one form or another,
as Soy sauce, bean paste, bean cheese, bean curd, bean
milk, bean wafers, bean cakes and confectionery, is used
everywhere. For a hundred years Soy sauce has been
imported–the principal ingredient in the well-known
Worcester [Worcestershire] sauce.”
Apart from its value as a food, it is used in the
manufacture of glycerine, explosives, enamels, varnish,
varnish, waterproofs, linoleum, paints, soaps, celluloid,
printing inks, and as a lubricant.”
Photos (all but #1 by Frank N. Meyer of the USDA)
show: (1) A typical pod from a soya bean plant grown by
Mr. J.L. North at Chiswick, England, in 1921. (2) Two large,
thin “blocks of tofu (bean curd)” on a round, wooden table.
“Soya bean cheese for human food... Ready to be cut up into
squares for sale to the public. Tofu, or Soya bean curd, is
made by adding magnesium or calcium salts (about a 1 per
cent. solution) to hot Soya bean milk; the product is drained
and pressed. (3) “Varieties of soya bean cheese on a bamboo
tray. Tofu, or Soya bean curd, forms the basis of many
fermented, smoked, and dried cheeses in China and Japan.”
(4) “Soya bean cheese [fermented tofu] in preparation: A
pile of wooden trays full of bean curd in a dark room of even
temperature.” (5) “Used by the Chinese as a green vegetable:
A basketful of sprouted soya beans.” (6) Soy bean plant with
leaves, many pods and roots, grown at Chiswick.
Note 2. This is the earliest document seen (March 2002)
written by Mr. J.L. North, the pioneer in cultivating soybeans
in England.
Note 3. This is the earliest English-language document
seen (April 2013) that uses the term “soya bean cheese” or
the term “soya bean curd” to refer to tofu.
Note 4. This is the earliest English-language document
seen (May 2015) that uses the term “magic bean” or with the
term “magic bean” in the title, or that uses the word “magic”
as an adjective to refer to the soybean.
Note 5. This is the earliest English-language document
seen (Jan. 2013) that uses the term “sprouted soya beans” to
refer to soy sprouts.
Note 6. Concerning Arthur Young. He was the author
of many books on agriculture, which were very influential
in their day. He was an important advocate for the
progressive agricultural practices of his time, advocating
such innovations as the seed drill, improved crop rotations,
the use of marl as fertilizer, and the enclosure of open fields.
In 1767 he undertook the management of a farm in Essex.
He conducted various experiments and published the results
in A Course of Experimental Agriculture (1770). In 1784
he began the publication of the Annals of Agriculture, a
periodical which was continued for 45 volumes and had

many contributors. Young traveled to France during 1787-89
and in 1792 published an important book about his travels
and observations there. The soybean was first grown in Paris,
France, perhaps as early as 1740, definitely by 1779. So he
may have learned about soybean from fellow agriculturalists
in Paris while on this trip. Address: Curator of the Royal
Botanic Society of London.
1823. Morse, W.J. 1921. Re: Standardization of soybean
variety nomenclature. Testing varieties at Arlington Farm.
Letter to Mr. W.E. Riegel, A.P. Meharry Embarrass Farm,
Tolono, Champaign County, Illinois, Oct. 15. 3 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Riegel–I have your letter of
September 27 in regard to the appointment of the committee
on standardization and nomenclature of soybean variety [sic].
I am very glad indeed to know that the matter of varieties is
to receive your attention. One of the most important things
in regard to varieties I think is the standardizing of the names
of the most popular varieties. As to the states that should
be represented on your committee I would like to suggest
the following: Illinois, Iowa, Ohio, Indiana, Missouri,
Wisconsin, Kentucky, Michigan, Pennsylvania, and possibly
Minnesota and South Dakota. I suggest these states in view
of the fact that there is more confusion in varietal names and
a larger number of varieties grown in these states than in the
southern states. Throughout the South the mammoth yellow,
biloxi, otootan, Tokio, and mammoth brown [sic, Mammoth
Yellow, Biloxi, Otootan, Tokio, and Mammoth Brown] are
most generally grown and there is no confusion to these
sorts.”
“Varieties which I think should receive your attention in
the matter of standardization are the Pekin, Mongol, Ito San,
and Guelph. Each of these varieties is grown or sold under
several different names...”
“We have been doing a very large amount of work in
the classification of soybeans at Arlington this season. In
our classification tests we have about 700 samples of named
varieties of soybeans which were obtained from growers
and seedmen throughout the United States. Of course I do
not mean that we have 700 different varieties as in many
cases we have five or ten samples of the same variety from
different sources.”
Morse encloses (p. 3) a list of 19 men (mostly from
colleges or experiment stations) from eleven states who he
believes are qualified and would be interested in serving
on the committee to standardize soybean nomenclature:
Illinois–J.C. Hackleman, Urbana. C.M. Woodworth, Urbana.
Iowa–F.S. Wilkins, Iowa College of Agriculture, Ames.
Ohio–C.G. Williams, Ohio Experiment Station, Wooster. J.B.
Park, Ohio College of Agriculture, Columbus. E.C. Johnson,
Stryker. J.W.R. [“John”] Smith. Indiana–A.T. Wiancko,
Indiana Experiment Station, Lafayette. Taylor Fouts,
Camden. Missouri–W.C. Etheridge, Missouri Experiment
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Station, Columbia. C.E. Carter, Missouri Experiment Station,
Columbia. Wisconsin–E.J. Delwiche, Green Bay. R.A.
Moore, Wisconsin Experiment Station, Madison. Kentucky–
E.J. Kinney, Kentucky Experiment Station, Lexington.
Michigan–O.R. Megee, Michigan Experiment Station, E.
Lansing. E.E. Evans, West Branch, Michigan. Minnesota–
A.C. Arny, Minnesota Experiment Station, St. Paul. South
Dakota–A.N. Hume, South Dakota Experiment Station,
Brookings. Pennsylvania–C.O. Cromer, Pennsylvania
Experiment Station, State College.
Note: This is the earliest document seen (Jan. 1999)
that mentions E.C. Johnson of Stryker, Ohio. William Morse
almost certainly knew him personally. It seems very unlikely
that Morse confused E.C. Johnson with Elmer S. Johnson,
another soybean pioneer from Stryker, Ohio, who had died
1½ years earlier, on 22 Feb. 1920.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 88. Folder–Meharry Farms #1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, USDA.
1824. Dungan, George H.; Brown, P.T. 1921. Soybeans
as an aid to stock-farming: Recent field demonstrations
and discussions of varieties, culture and uses indicate the
multiple virtues of this legume crop in many states. Breeder’s
Gazette 80(16):553-54. Oct. 20.
• Summary: The first half of the article is by Dungan and the
second half by Brown. The article begins: “Taylor Fouts of
Soyland Farm in Indiana explained the future of the soybean
crop on the occasion of the recent second annual cornbelt

Soybean Day in Champaign County, Illinois. The University
of Illinois extension service, the cornbelt Soybean Growers’
Association, the Champaign County Soybean Club and the
A.P. Meharry Farms cooperated in planning, advertising and
directing this successful and inspiring meeting. The ‘seeing
is believing’ idea was carried out, so far as possible. Varieties
grown on the University of Illinois plots: Mandarin (short
season), Wilson, Virginia, Illinois 13-19, and Arlington (hay),
and Sable (beauty and hay), Hollybrook, Mongol, Medium
Yellow, Ito San, Haberlandt, Morse, Hahto, and A.K.
Dr. C.M. Woodworth of the plant breeding division,
Univ. of Illinois, discussed soybean breeding and the
importance of choosing good varieties. “On the A.P. Meharry
farm in Champaign County, Illinois, the soybean was
observed in all its glory. Four hundred acres of deep-brown
silt loam soil is growing soybeans on this farm There are 300
acres of beans growing alone–some for hay and others for
seed. One hundred acres of soybeans were growing in corn,
to be used for pasture, for silage, and for soil improvement.
The varieties most extensively used are the Mongol and the
A.K.
Prof. J.C. Hackleman of the University of Illinois was
chairman of the formal meeting, at which various experts
spoke. These included Chas. L. Meharry (crop rotation),
Taylor Fouts of Indiana (soybeans as a substitute for clover),
Geo. H. [sic, M.] Briggs of Wisconsin (using soybeans to
build up a good dairy herd), Dr. [sic, Mr.] W.J. Morse of the
USDA (expansion of soybean acreage in South Dakota from
200 acres a few years ago to more than 4,000 acres in one
county today), and W.E. Riegel (the value of soybeans as
feed).
“Prof. Ralph Kenny of the University of Kentucky says
that Mammoth Yellow is the best variety in his state for

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 695
hay; Haberlandt, Lexington and Virginia are valued, in that
order, for seed; while Haberlandt stands as a choice bean for
combination with corn.”
“C.E. Carter of Missouri listed Morse and Medium
Yellow as the best seed varieties for Missouri; the Wilson
and Virginia make the best yields of hay.”
The second half of the article describes the recent
soybean meeting on the Margaret Lake Farm of Chas.
Bower in Union township, Benton County, Indiana. Some
120 men from nearby counties attended. “R.S. Thomas,
soils and crops extension man from the experiment station
at Purdue University, declared that this was the largest and
most enthusiastic of the eight soybean meetings conducted in
Indiana this year. He pointed out the necessity of including
legumes in rotations, in order to help maintain soil fertility,
and furnish cheap protein feed for live stock.”
A photo shows some of Indiana’s agricultural leaders at
that meeting: County agent P.T. Brown, Ray Atkinson, Chas.
Bower, John Jansen, and Prof. R.S. Thomas. Address: 1.
Univ. of Illinois; 2. County Agent, Benton County, Indiana.
1825. Hackleman, J.C. 1921. Re: Looking for a speaker
on soybean utilization. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, Oct. 22. 1 p. Typed,
with signature on letterhead.
• Summary: “We are looking for a man who can come to
our Farmers’ Conference as you did last year and talk on the
subject of the ‘Commercial Utilization of Soybeans from the
Standpoint of the Manufacturer or Mill Operator’.”
Hackleman asks Morse for suggestions. How about
“the man who is in charge of the investigational work on
soybeans at the Huntington Factory at Huntington, Indiana...
I have also had some very fine letters from Mr. David
Wesson, of the Southern Cotton Oil Company, of New York
City, also one of the most interesting letters I secured on
this subject, from Mr. George Aspergren of Aspergren and
Company, Produce Exchange, New York. I am wondering
also what you know of the man who is in charge of this
feature of the Paint Manufacturer’s Association. I used to
know a young man who was with the Mound City Paint
Company of St. Louis [Missouri] when they were doing
considerable work with soybeans.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1826. Piper, C.V. 1921. Re: Letter from H.G. Hastings Co.,
Atlanta, Georgia. Letter to W.J. Morse, Kennedy Hotel,

Biloxi, Mississippi, Oct. 24. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: I am enclosing a copy of a
letter from H.G. Hastings Co., Atlanta, Georgia. As you will
undoubtedly pass through Atlanta, will you not call on them
and tell them about the Otootan soy bean. If you cannot do
this you can write them on your return. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1827. McKee, Roland. 1921. Re: Phone call from Mr.
W.A. Orton. Letter to W.J. Morse, Kennedy Hotel, Biloxi,
Mississippi, Oct. 25. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Yesterday Mr. W.A. Orton
called by ‘phone to find out whether or not it would be
possible for him to get a half bushel or more of Hahto soy
beans almost matured in the pod for use in some dietary
studies. As I understand you furnished Mr. Orton with seed
last year for some of his experimental work and it is this I
believe that he wishes to continue. I am going over to the
farm today and will see Mr. Lee and it is possible that he
may know whether or not you have any of the Hahto variety
that can be spared for this purpose. Mr. Orton also wishes to
know if you can advise him the names and addresses of any
boys’ or girls’ club members, or others, who may be canning
green the Hahto or Easy-can [sic, Easycook] varieties. He
wishes to get in touch with such parties for the purpose of
purchasing these varieties canned.
“Will you kindly write Mr. Orton direct giving him such
information if you have it. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1828. Ostrander, W.A. 1921. Re: Request for list of
companies making soybean products, and for statistics
on soybean production in various states. Letter to W.J.
Morse, Agronomist, Forage-Crop Investigations, Bureau of
Plant Industry, Washington, DC, Oct. 31. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Mr. Morse: I am trying my best to get
information from commercial concerns as to the utilization

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 696
of soybean products. Have you at your command any lists of
concerns that are used them? Also, have you any information
at hand as to the number of products soybeans are made
into? Any suggestions you can give me as to how best to get
a collection of soybean products will be appreciated.
“I expect you will be at the International and I have
some very urgent questions to talk over with you at that time.
“Have you any data at hand as to the relative crop of
soybeans this year? Our men are asking for this kind of
service and I am trying to get it for them.
“We had three pickers this year in operation in Indiana.
All of them developed since our meeting at Fouts’ a little
over a year ago. One of them proved very successful.
Another one that was not quite completed, I believe was
good. The third one still had the same old faults.”
Note: On 7 Nov. 1921 Morse sends Ostrander a list
“giving the names and addresses of firms that are engaged
at the present time in the manufacture of products involving
the use of soybean cake, meal or oil.” He asks if the
three pickers “are the types obtained from eastern North
Carolina or if they are something new, developed by Indiana
growers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.

requirements. Address: Specialist in marketing seeds.

1829. Edler, George C. 1921. Seed marketing hints for the
farmer. Farmers’ Bulletin (USDA) No. 1232. 31 p. Oct. See
p. 22-23, 25.
• Summary: In the section titled “Buying seeds” is a
subsection on “Surplus producing areas.” Soy beans are
discussed under “Peas and beans” (p. 22-23): “The soy bean
crop is grown in much the same area as cowpeas, but the
counties normally producing a surplus for seed purposes are
fewer in number and more scattered than those for cowpeas.
Eastern North Carolina grows the bulk of the commercial
supply of soy beans, which are mostly of the Mammoth
Yellow variety. With the advent and wider distribution of
earlier varieties of soy beans, this crop has become more
popular in the North and surplus quantities are now being
produced in a number of counties in Ohio, Indiana, Illinois,
and Wisconsin, as indicated in figure 13”–which is a “Soy
bean seed map” of the United States (p. 25). Black circles
show counties reported as normally producing a surplus
quantity of soy beans. Half-black circles shows those
producing a sufficient quantity, and white circles show those
producing an insufficient quantity compared with planting

1832. Weekly News Letter (USDA). 1921. Soy-bean straw is
good roughage. 9(15):2. Nov. 9.
• Summary: This appears to be a short summary of
Price (1908) about research at the Tennessee agricultural
experiment station, which “compared soy-bean straw and
corn stover as roughage in the production of milk and butter.
The ration containing soy-bean straw was found superior to
that containing corn stover.” The soy-bean ration “produced
more pounds of milk and butter fat and produced them
more cheaply than the corn stover ration... It was concluded
from these tests that soy-bean straw is a valuable addition
to the roughage in the feeding of dairy cows.” Address:
Washington, DC.

1830. Johns, Carl O.; Finks, A.J. 1921. Studies in nutrition.
V. The nutritive value of soy bean flour as a supplement to
wheat flour. American J. of Physiology 55(4):455-61. Oct. [6
ref]
• Summary: Growth experiments were conducted on rats.
“Summary: 1. Bread made with a mixture of 25 parts of soy
bean flour and 75 parts of wheat flour contained a protein
mixture and water soluble vitamines adequate for normal
growth. A similar bread containing 15 parts of soy bean
flour and 85 parts of wheat flour likewise furnished adequate
proteins and water-soluble vitamines for normal growth.
“2. These mixtures of the soy bean and wheat proteins
were found two or three times more efficient than the
proteins from wheat alone.” Charts (line) and tables show
experimental results. Address: Protein Investigation Lab.,
Bureau of Chemistry, USDA.
1831. Waksman, Selman A. 1921. On the preparation of a
soluble protein extract from soy beans. Proceedings of the
Society for Experimental Biology and Medicine 18(1):21920. Oct. (Chem. Abst. 15:3692).
• Summary: “This extract can be very cheaply prepared
and it may take the place, when properly modified by the
addition of necessary salts, of meat extract and other digested
meats in infant feeding and, since the soy bean contains very
little carbohydrate and even the small amounts present are
used up by the fungus, in the process of development, for
energy purposes, the extract is practically free from sugars
and can be introduced into diabetic cookery.” Address: New
Jersey Agric. Exp. Station, New Brunswick, New Jersey.

1833. Weekly News Letter (USDA). 1921. Dried soy beans
are good eating. 9(15):15. Nov. 9.
• Summary: “Until 1916 the soy bean had been used but
little in the United States for food, and only as a special
diet for persons requiring foods of a low starch content.
Much interest has been shown during the last few years in
the possibilities of the soy bean for food. The United States

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 697
Department of Agriculture and many schools of cookery and
domestic science have conducted successful experiments in
utilizing the dried beans in the manner of the navy bean and
the green beans when three-fourths to full grown as a greenvegetable bean. The variety and palatability of the forms
in which the bean can be served make it a very desirable
article of food, and undoubtedly it will grow in favor as it
becomes better known. Soy-bean meal or flour may be used
as a constituent of bread, muffins, and in pastry.” Address:
Washington, DC.
1834. Morse, W.J. 1921. Re: Speaker on soybean utilization.
Letter to J.C. Hackleman, Univ. of Illinois, College of
Agriculture, Urbana, Illinois, Nov. 10. 1 p. Typed, without
signature (carbon copy).
• Summary: “For the soybean oil business, perhaps Mr.
G.H. Pickard of 111 West Monroe Street, Chicago, Illinois,
is better acquainted with the situation than anyone I know
of. He investigated to a considerable extent the production
of soybean oil at the cotton oil mills in North Carolina.
Mr. Pickard is a chemist and obtained a very considerable
amount of data on the production of soybean oil, and I feel
sure he could manage better from the mill standpoint than
anyone I know of.
“Regarding the utilization of soybeans for food, the
President of the Lancaster Mechanical Products Co., Hudson
Terminal Bldg., 50 Church Street, New York City, has had
considerable correspondence with this office and a short
time ago enclosed a leaflet giving a list of different soybean
products which he is now manufacturing.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1835. Ostrander, W.A. 1921. Re: Soybean pickers developed
in Indiana. Letter to W.J. Morse, Agronomist, Bureau of
Plant Industry, Washington, DC, Nov. 10. 1 p. Typed, with
signature on letterhead.
• Summary: “The [soybean] pickers in question are home
talent construction [i.e., developed in Indiana]. One of them
I think a lot of as it beats the beans against the side rather
than at the bottom, and not near as many are lost through the
opening that is necessary to allow the beans to come into the
machine. Walter Sturdevant, Noblesville, Indiana, has this
one. One of his neighbors has a different type, Taylor Fouts
of Camden, Indiana, does not as yet have his perfected, and
Rev. P.L. Marks, Westerville, Ohio, also has one.”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.
1836. Market Reporter (The) (USDA). 1921. Cowpea crop
to be below that of last year. Reports show yields in Georgia
and Alabama–Soy-bean production nearly same as last
season. 4(22):337, 351. Nov. 26.
• Summary: A table gives percentage increase or decrease in
soy bean acreage in 1921 compared with 1920, percentage
increase or decrease in soy bean yield for the same period,
and prices in various states. The states are Delaware,
Virginia, North Carolina, South Carolina, Tennessee,
Mississippi, Alabama, Georgia, Illinois, Indiana, Ohio, and
Missouri. The acreage changes range from 200% of 1920
acreage in Illinois, to only 72% of 1920 acreage in Alabama.
Yield changes range from 133% of 1920 yield in Illinois to
73% of 1920 yield in Alabama. Prices offered growers for
“thrasher-run” seed per hundred pounds is given for 3 dates.
On 12 Nov. 1921 the price ranged from $4.00 in Missouri
down to $2.15 in Indiana. On 2 Nov. 1920 the price ranged
from $3.35 in Alabama down to $2.55 in Mississippi. On 27
Nov. 1919 the price ranged from $5.80 in Missouri down
to $3.95 in South Carolina. Address: Bureau of Markets,
Washington, DC.
1837. Woodworth, Clyde Melvin. 1921. Inheritance of
cotyledon, seed-coat, hilum and pubescence colors in soybeans. Genetics 6:487-553. Nov. Illust. Based on his 1920
PhD thesis, Univ. of Wisconsin. [18 ref]
• Summary: This is paper No. 28 from the Department of
Genetics, Agricultural Experiment Station, University of
Wisconsin. “All genetic studies thus far made on the soybean (Soja max) have been concerned with color characters.
Piper and Morse (1910) noted segregation in some progenies
in pubescence and seed-coat colors, though no definite
hybridization experiments were conducted. Terao (1918)
reported the results of studies on the inheritance of cotyledon
color and the relation of green and yellow seed-coat colors.
“The soy-bean is especially favorable in some respects
for genetic studies. There is a large number of differential
characters exhibited by the many now well-established
varieties; and the plant sets seed abundantly, is self-fertile,
and nearly always self-fertilized. The only difficulty
encountered in conducting such studies on this plant is in
making crosses, due to the small size of the flower; but after
some practice, a fair degree of success is attained.
“Materials and methods: In 1912 the Department
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of Genetics of the University of Wisconsin started an
experiment to determine the effect of selection within pure
lines of soy-beans on the content and drying quality of the
oil. When the writer entered the Department in 1914, this
experiment was placed under his direction as well as certain
genetic studies then in progress on varietal crosses in soybeans.”
Among the many conclusions: “The yellow cotyledon
was found to be dominant to green. There was no evidence
of maternal inheritance... Green seed coat proved to be
dominant to yellow seed coat... Black hilum is dominant
to brown hilum... Tawny pubescence is dominant to gray
pubescence.
“In light of these facts the following factors were used to
explain the inheritance of the above characters in soy-beans:
Y, factor for yellow pigment in cotyledon. G, factor for green
pigment in cotyledon. I, factor causing green pigment to
fade out in maturity; i, green cotyledon, in absence of D. D,
Duplicate of I; d, green cotyledon, in absence of I. V, factor
for green seed coat; v, yellow seed coat. T, factor for tawny
pubescence; t, gray pubescence. B, factor for brown hilum.
Complement of H. H, factor of brown hilum. Complement of
B. With both B and H present the hilum is black.
Note: This is the earliest document seen (June 2008) that
describes U.S. genetic research on soy-beans. Address: Univ.
of Illinois, Urbana, Illinois.
1838. Johnston, Ralph E. 1921. Soybeans in South Dakota.
Breeder’s Gazette 80(23):846-47. Dec. 8.
• Summary: Describes experiences with soybeans related
by people at the first annual soybean day in Clark county,
South Dakota, on 1 Sept. 1918. “The spread of soybeans
in Clark county is due almost entirely to the work of Chas.
S. Blackman. In 1916 he grew his first soybeans, and in
1918 conducted a demonstration plot of ten varieties for the
United States Department of Agriculture.”
“Moody is the banner soybean county in South Dakota,
thanks to the activity of County Agent H.B. Wilson. From
a few acres in 1918, the acreage has increased to more than
6,000...” Address: South Dakota State College.
1839. Morse, W.J. 1921. Re: Request for seed of the wild
soybean. Letter to C.M. Woodworth, Univ. of Illinois,
Urbana, Illinois, Dec. 12. 1 p. Typed, without signature
(carbon copy).
• Summary: “Replying to your letter of December 6
requesting seed of the wild soybean, will say that our supply
of seed of this is very limited indeed. We have grown it two
or three times at our Arlington Experiment Farm [Virginia],
but the seed shattered so badly that we were able to save only
a small amount. The past season I grew a few plants in the
greenhouse in an endeavor to save some of the seed. I am
enclosing herewith a small packet.”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1840. Bean-Bag (The) (Lansing, Michigan). 1921. Dried soy
beans are good eating. 4(7):27. Dec.
• Summary: “Until 1916 the soy bean had been used but
little in the United States for food, and only as a special
diet for persons requiring foods of a low starch content.
Much interest has been shown during the last few years in
the possibilities of the soy bean for food. The United States
Department of Agriculture and many schools of cookery and
domestic science have conducted successful experiments in
utilizing the dried beans in the manner of the navy bean and
the green beans when three-fourths to full grown as a greenvegetable bean. The variety and palatability of the forms in
which the bean can be served make it a very desirable article
of food, and undoubtedly it will grow in favor as it becomes
better known. Soy bean meal or flour may be used as a
constituent of bread, muffins, and in pastry.”
1841. Hunt, Caroline. 1921. A week’s food for an average
family. Farmers’ Bulletin (USDA) No. 1228. 27 p. Dec. See
p. 22.
• Summary: A table titled “Foods depended upon for
efficient protein” (p. 22) lists (under legumes) shelled and
unshelled peanuts, peanut butter, and dried soy beans.
Peanuts or peanut butter are also discussed on pages 11, 12,
19, and 22. Address: Specialist, Office of Home Economics
[USDA].
1842. Jones, Thos. H. 1921. Opisthuria clandestina var.
dorsalis Knight injurious to legumes. J. of Economic
Entomology 14(6):501. Dec.
• Summary: A few adults and nymphs of this insect,
Opisthuria clandestina, were noted on soy beans on the
Experiment Station farm at Baton Rouge, Louisiana, during
1921. Address: Louisiana Experiment Stations.
1843. Monthly Crop Reporter (USDA). 1921. Monthly prices
of soy beans. 7(12):160. Dec.
• Summary: A table gives the United States’ estimated
average price per bushel paid to producers of soy beans from
1913 to 1921, on the following dates each year: Jan. 15, Feb.
15, Oct. 15, Nov. 15, and Dec. 15.
The average of these five numbers for each year is as
follows: 1913–$1.75. 1914–$2.04. 1915–$2.16. 1916–$2.23.
1917–$2.71. 1918–$3.43. 1919–$3.21. 1920–$3.30. 1921–
$2.17.
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1844. Cain, G.D. 1921. Station No. 3: North Louisiana
Station, Calhoun. Louisiana Agricultural Experiment Station,
Annual Report 32:13-14. For the year 1920.
• Summary: “The Mammoth Yellow variety is about the best
soybean for our use. There are a few other varieties such
as Barchett, and Virginia, that are becoming very popular,
especially for hay.”
For pork production, hogs grazed on corn and soybeans.
Address: Asst. Director, in Charge.
1845. Hayes, Herbert Kendall; Garber, Ralph John. 1921.
Breeding crop plants. 1st ed. New York, NY: McGraw-Hill.
xvii + 328 p. Illust. 24 cm. [270 ref]
• Summary: In the chapter titled “Mode of reproduction in
relation to breeding” in the section on “Natural crossing with
self-fertilized plants” the subsection titled “Peas and beans”
states: “Natural hybrids of soybeans have been observed at
the United States experimental farm in Virginia and also at
the Kansas experiment station (Piper 1916 [Forage Plants
and Their Culture. Revised Edition, p. 533]). They were
detected by the peculiar color of their seed. Varieties of
soybeans were interplanted at the Wisconsin station and the
amount of natural crossing was determined by testing the
progeny. More than 10,000 plants were tested and only a
fraction of 1 per cent. of natural crossing was found.”
Chapter XI titled “Cowpeas, soybeans, and velvet
beans” (p. 143+) has a 2½ page section on “Soybeans (Soja
max)” (p. 146-48) which discusses: Origin, classification
and inheritance, and breeding. “Little work has been done on
the inheritance of characters in soybeans. Beans with green
cotyledons may have green seed-coats, while beans with
yellow cotyledons may have either green or yellow seedcoats” (p. 147).
“Pure-line selections of soybeans have been made on
the basis of oil content, yield (both of seed and forage),
persistence of leaves, and other economic characters...
Considerable artificial hybridizing has been done by Morse
of the United States Department of Agriculture... As the real
value of the soybean becomes more generally appreciated, it
will undoubtedly receive more attention from the breeding
standpoint” (p. 148).
Note: This is the earliest document seen (Dec. 2008) that
uses the word “hybridizing” (or “hybridize,” “hybridized,”
“hybridizes”) in connection with soybeans. Address: 1.
Prof. of Plant Breeding, College of Agriculture, Univ. of
Minnesota; 2. Formerly Asst. Prof. of Plant Breeding,
College of Agriculture, Univ. of Minnesota; Now Associate
Prof. and Head of the Dep. of Agronomy, Univ. of West
Virginia.
1846. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1921. Department of Animal Husbandry.
34:10-14. For the year ending June 30, 1921.

• Summary: “Swine Production:... Hogging-off crops:... The
practice involves the questions of growing soybeans in corn
to furnish a part of the protein needed and the use of other
supplementary feeds for hogs running in the corn field.” 120
hogs divided into 6 lots were fed from 8 Oct. 1920 to 11
Nov. 1920.
“Buttermilk an efficient protein supplement... The
feeds being tested are buttermilk, semi-solid buttermilk,
fish meal, soybean oil meal, and ground soybeans. One trial
involving 12 lots of hogs has been completed during the year
and a second trial with an equal number of lots is nearing
completion. The results to date, while not conclusive,
indicate that fish meal is fully equal to, or slightly better than
tankage. Soybean oil-meal is practically equal to tankage.
Ground soybeans are not as palatable or as efficient as
tankage.”
Under “Cattle Feeding” the use of corn-soybean silage
for fattening steers is described. Soybeans can be effectively
substituted for cottonseed meal as a protein source. Address:
Lafayette, Indiana.
1847. Kellogg, John Harvey. 1921. The soy bean.
Composition of the soy bean (Document part). In: J.H.
Kellogg. 1921. The New Dietetics: What to Eat and How...
Battle Creek, Michigan: The Modern Medicine Publishing
Co. 950 p. See p. 299-302. 24 cm.
• Summary: In the chapter on “Legumes,” the section titled
“The Soy Bean” (p. 315-21) has the following contents:
Introduction and history (incl. a long extract from a
publication by W.J. Morse (1918), and discussion of soy
beans and diabetic diets). Composition of the soy bean
(according to Bailey and Street 1915). Soy bean milk. To
fu (tofu). Soy sauce. Soy bean sprouts. Composition of soy
bean sprouts compared with mung bean sprouts.
The section begins: “The soy bean has been used in
China since 2838 B.C. It was introduced into France in 1740,
England 1790, and this country not until a century later. This
bean requires a long season and does best in the Southern
states on this account. It is quite hardy, however, and some
varieties have been found which mature as far north as
Canada.
“The soy is the best of all beans. It differs decidedly
from other beans in its composition. It contains 40% protein,
practically no starch, and nearly 20 per cent fat, giving it
characteristics approaching those of the peanut more closely
than those of ordinary beans.
“More than one thousand varieties have now been tested
by the U.S. Department of Agriculture. Twenty varieties are
at the present time being handled by growers and seedsmen
in this country. The green and yellow varieties are best
adapted for food. The black and brown are chiefly for forage.
“In China, the soy bean is very little used in the manner
in which beans are used in this country. Instead, according to
W.J. Morse [1918], of the U.S. Department of Agriculture,
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‘the beans are soaked in water and roasted, the product being
eaten after the manner of roasted peanuts.’” Dr. Kellogg
then quotes two passages from Morse; one about roasted
soybeans, and the other about soy beans which, when threefourths or more grown, can be used as “a most palatable and
nutritious green vegetable.”
“This bean not only contains a large amount of protein,
more than is found in the same weight of beef, but its protein
is of a particularly fine quality. Heretofore, the casein of
milk has enjoyed a unique reputation as a protein of finest
quality, but now ‘the protein of the soy bean appears to be
as valuable as the casein of milk.’ In view of the shortage of
milk, which is likely to increase, it is gratifying to know that
a protein has been discovered equally valuable as casein, and
one which may be produced in unlimited quantities.
“For promotion of growth, it is not only necessary for
the food to contain ‘complete’ protein in proper amount,
but it must also contain a sufficiency of the two vitamins,
designated as fat-soluble A and water-soluble B. Osborne and
Mendel demonstrated that the soy bean contains an adequate
supply of both fat-soluble and of ‘water-soluble vitamins,’ in
which respect it is superior to all seeds heretofore examined,
with the possible exception of flaxseed and millet.
“The soy bean is destined to become one of the great
food staples, not only of this country but of the world. It is
capable not only of supplying the essentials for growth and
maintenance, but may also act as a complement to other
imperfect foods, such as corn for example, in combination
with which it has shown most excellent experimental results.
Composition of the soybean: A table shows the
composition of the soy bean, compiled from various sources.
“The above analysis clearly shows the soy bean to be a
most remarkable food product. Its composition is in some
respects more like that of a nut than that of other legumes.
In this respect it very much resembles the peanut. Its protein
content, nearly 40 per cent, is higher than that of any other
foodstuff. Even lean meat affords but half as much. Its high
percentage of fat gives it a very high food value and makes it
a rich source of oil for various industrial purposes as well as
for food.
“The soy fills the place of meat as well as milk in the
dietary of many millions of sturdy Orientals. Since the
composition of the soy has been understood, it has been
much used as a food for diabetics. It is evident from the
above [table] that it contains little which can be objectionable
in diabetes. The small amount of dextrin and sugar may be
easily removed, when necessary, by parboiling.
“Experiments by Holmes [1920], of the office of Home
Economics, U.S. Department of Agriculture, have shown that
the well cooked soy bean (cooked for two hours under steam
pressure) is very easily digestible, and is an exceptionally
wholesome article of food, superior to most other legumes.
“The soy bean may not become really popular until
the pressure cooker comes into general use, which may

be some time. In the meantime, while the patent pressure
cooker is coming, any resourceful housewife may improvise
a perfectly good and satisfactory pressure cooker from
inexpensive materials close at hand. Get a stone jug or
jar that can be hermetically sealed. The little stone jars in
which apple butter is sometimes sold are well adapted to the
purpose. After soaking the beans over night put [them] in the
jug with a little salt and enough water to cover, seal up tight
and secure the cover well, remembering that the pressure will
be from within. Set the jug in a saturated solution of common
salt, place over a smart fire and boil for one to two hours.
The salt solution boils at a temperature of 220ºF. and so the
beans are exposed to a higher temperature than in ordinary
boiling... Cooking at the higher temperature not only softens
the cellulose and so renders the foodstuffs tender, but greatly
improves the flavor.
Note: This is the earliest document seen (Sept. 1996)
that uses the term “pressure cooker” in connection with soy
beans. Address: Battle Creek, Michigan.
1848. Kidder, A.F. 1921. Station No. 2: State stations, Baton
Rouge. Louisiana Agricultural Experiment Station, Annual
Report 32:10-13. For the year 1920.
• Summary: Soybeans were used in several fertilizer
experiments and in a crops and live stock experiment for
hogging off. Ten steers grazed on kudzu. Address: Asst.
Director and Agronomist in Charge.
1849. Megee, C.R. 1921. Soy beans. Michigan Agricultural
Experiment Station, Special Bulletin No. 100. p. 546-54.
Bound with 59th Annual Report of the State Board of
Agriculture of the State of Michigan, and 33rd Annual
Report of the Experiment Station.
• Summary: This Special Bulletin was originally published
in 1920 with the same author, title, and number. No new
information has been added. Address: Farm Crops Section.
1850. Photograph of W.L. Burlison (right) in the Small Grain
Research Field on the Watson Farm in Illinois. 1921.
• Summary: See next page. A car in the background helps
determine the date as 1921.
Source and Courtesy of University of Illinois Archives,
William L. Burlison Papers, RS 8/6/22, Box 1, “Leader,
Agricultural Statesman, Friend,” 1951.
1851. USDA Department Circular. 1922. List of serials
currently received in the library of the U.S. Department
of Agriculture. No. 187. vi + 358 p. Jan. 1. Index. 28 cm.
[5586* ref]
• Summary: This list of 5,586 serials does not include
U.S. government publications and publications of the state
agricultural colleges and experiment stations. National
Agricultural Library (NAL) call numbers are NOT given for
any of the titles/serials, but the frequency of publication (e.g.
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monthly or weekly) is given for each.
The serials are listed first by title and divided into
periodicals (p. 1-53; e.g. weekly, monthly, quarterly) and
serials (p. 54-145), then by subject (p. 146-278; e.g. beans,
bees, banking, etc.; soybeans are not listed), and finally by
geographical region or country (p. 279-358).
The list of titles is divided into two parts, the first
including 2,610 periodicals (p. 1-53), and the second 2,976
other serials (p. 54-145) such as annual reports and series of
bulletins each number of which is a monograph.
The first list was prepared by Miss Margaret T. Olcott;
it supersedes Library Bulletin 75, published in Dec. 1909,
which contained a list of 1,575 periodicals received at that
time.
The second list was prepared by Miss Emma B. Hawks.
Annual reports and series, each number of which is a
monograph, were not contained in Library Bulletin No. 75.
Abbreviations used in this work: s.-a = semiannual; q
= quarterly; s.-q = semi-quarterly; m = monthly; bi-m = bimonthly; s.-m = semimonthly; w = weekly; bi-w = biweekly;
s.-w = semiweekly; d = daily; * = not received for several
years and perhaps no longer used. Address: Washington, DC.
1852. McKee, Roland. 1922. Re: Professor R. McBride,
Riverside Experiment Station, Riverside, California. Letter
to W.J. Morse [USDA], Jan. 7. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Mr. Morse: Professor R. McBride,
Riverside Experiment Station, Riverside, California, requests

in a recent letter for continuing our cooperative experimental
work in covering green-manure crops:
“100 pounds of seed of Virginia soybean
“20 pounds of seed of Wilson Five soybean
“4 pounds each of a number of other varieties
“that we recommend for experimental trial. I have
written Professor McBride that this seed would be sent him
so that he might have it for making his early plantings the
latter part of March. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1853. Ostrander, W.A. 1922. Re: Indiana companies making
soybean oil. Letter to W.J. Morse, Agronomist, Bureau of
Plant Industry, USDA, Washington, DC, Jan. 9. 1 p. Typed,
with signature on letterhead.
• Summary: The plant which is planning to produce soybean
oil in Huntington, Indiana, “will probably wait until next fall
before installing their machinery. A company started at Peru
[Indiana] about a month ago and I was there the evening
they were to order their machinery. I have written a couple
times since but have not heard whether it has been shipped
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or not. I have word from the Toledo Seed and Oil Company
of Toledo, Ohio, that they are going to use a couple thousand
bushels [of soybeans] in an experimental way this year.
We also have two more oil companies in Indiana that will
probably start work within the next sixty days.
“Soybean seed in Indiana is not moving at all, a little
is moving for $1.25 or $1.50 a bushel. In a few isolated
localities they are asking and getting as high as $3, but it is
because they know no better. I think considerable beans will
move for $1.35 to $1.50 a bushel if it is offered.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.
1854. Urbana Daily Courier (Urbana, Illinois). 1922. Corn
and stock men to gather next Monday. Jan. 11. p. 7.
• Summary: “The twenty-first annual corn growers’ and
stockmen’s convention and two weeks course in agriculture
will open at the University of Illinois next Monday to
continue to and including January 27. The official program is
announced as follows:”
“Friday, January 20, 1922... Afternoon session...
Discussion–Method of maintaining purity. Professor J.C.
Hackleman.
“Thursday, January 26, 1922. Morning Session... 11:00
to 12:00–Class in farm mechanics. Farm Mechanics building.
Harvesting sweet clover and soy beans. Mr. J.H. Hedgcock.”
1855. Weather, Crops, and Markets (USDA). 1922.
Wholesale prices of field seeds, Jan. 7, 1922. 1(2):33. Jan.
14.
• Summary: A table shows soy beans average 98.7% in
purity and 94% germination. Price range per 100 pounds of
best grade of seed offered by seedsmen: $2.90 in Kansas City
(Missouri) up to $4.00 in Minneapolis (Minnesota). Average
of 7 prices in different cities: $3.41. Average for U.S. Jan. 8,
1921: $5.95. Average for U.S. Jan. 10, 1920: $8.15. Address:
Washington, DC.
1856. Morse, W.J. 1922. Re: Letter from Dr. J.A. Bonsteel,
Franklinville, New York. Letter (memorandum) to Prof. C.V.
Piper [Agrostologist in Charge, BPI, USDA, Washington,
DC], Jan. 19. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: With regard to the
attached letter from Dr. J.A. Bonsteel, Franklinville, New
York, concerning the soybean work that he has been doing at
his farms, will say that the results obtained by Dr. Bonsteel

look very good. I would like very much to obtain samples of
the seed which were grown by Dr. Bonsteel.
“Relative to our aid in starting a community seed
growing project for soybean seed in Dr. Bonsteel’s county,
will say that it seems to be a very good idea. Similar work
was done in Illinois for the past two or three years and
excellent results were obtained. Professor Hackleman
supplied the names of different farmers interested in
soybeans and this office supplied them with varieties. During
the Summer county meetings were held at the various places
and the work has resulted in a greatly increased acreage in
soybeans, and a number of county soybean clubs formed
throughout Illinois. I think that it would be a very good idea
if Dr. Bonsteel could supply us with the names of about six
good men in his county, and we supply them with seed of
the Black Eyebrow, Mandarin, and Virginia varieties, say
sufficient seed for one-half acre each of these varieties to
each man. sometimes during the latter part of August or
forepart of September a county meeting might be held under
supervision of the county agent, making sort of a tour to the
different men who are growing the experimental plots. The
idea of Dr. Bonsteel for home-grown seed is a mighty good
one, and I think we should do as much as possible to help
him along with this work. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1857. Weather, Crops, and Markets (USDA). 1922-1923.
Serial/periodical. Washington, DC: USDA. Vol. 1, no. 1. (7
Jan. 1922)–vol. 4, no. 26 (29 Dec. 1923).
• Summary: Formed by the union of Market Reporter, The
National Weather and Crop Bulletin, and The Monthly Crop
Report. Contains lots of early U.S. soybean production
statistics. Index at front of each issue.
1858. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1917. Nos. 43890 to 44445. No. 50. 83 p. Jan. 30.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“44203-44238. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received February 9, 1917.
“44209-44214. ‘From Malanyu, Chihli Province, China,
November 25, 1916.’
“44209. ‘(No. 2337a.) Huang tou, meaning “yellow
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bean.” An early-maturing medium-sized yellow variety of
soy bean, primarily used to make bean curd.’ (Meyer.)
“44210. ‘(No. 2338a.) Huang tou, meaning “yellow
bean.” A late-maturing medium-sized yellow variety used for
oil production and in making bean curd and sauce.’ (Meyer.)
“44211. ‘(No. 2339a.) Ta ch’ing tou, meaning “large
green bean.” A pale-green variety, used in bean curd and
sauce manufacture.’ (Meyer.)
“44212. ‘(No. 2340a.) Ch’ing tou, meaning “green
bean.” A green variety, often used as an appetizer with meals
when slightly sprouted and salted or when fried and salted.’
(Meyer.)
“44213. ‘(No. 2341a.) Ch’ing tou, meaning “green
bean.” A green variety, slightly different from No. 2340a
[S.P.I. No. 44212]. Used as an appetizer with meals when
slightly sprouted and salted or when fried and salted.’
(Meyer.)
“44214. ‘(No. 2342a.) Hei tou, meaning “green bean.”
A small, shining, black soy bean, generally used, when
boiled, as a food for hard-working horses, mules, donkeys,
and oxen, mixed with chopped straw and kaoliang grains.’
(Meyer.)” Address: Washington, DC.
1859. Parsons, A.A. 1922. Re: Hot summer weather killed
some soy beans. Thank you for the ride. Letter to W.J.
Morse, Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 31. 1 p. Handwritten.
• Summary: “My Dear Mr. Morse. A part of the last growing
season was the most unfortunate we have had for many years
as to soybeans; they were just blooming when the hot spell
came on. We did not lack moisture but the intense heat of
the wind and sun seemed to scald the tender shoots so they
withered and died, and no others came until the late rains.
This condition was not general and most of our growers had
good crops.
“The Virginia and Hahto was more affected than the
Micado [Mikado] from which we secured a good crop of
seed. The Virginia were threshed the 27th of Nov. and were
not near dried out then but I think we handled them so they
will grow all right as there has been no hard freezing.
“The Hahto was just in good condition to eat green when
the freezing weather came. I put some in basement where the
furnace heat dried them out so I think they will grow. They
are a great bean and surely will be a leader as they will be
heavy seeders and good to eat. The Virginia in our location
will be ideal for the corn and silage crop. They actually twist
round the corn a little and go to the top of it.
“We surely will give both of them a chance to adjust
themselves to all of our conditions.”
“Thanking you again for the pleasure you gave me
in our long ride [in Sept. 1920 to the Fouts family farm in
Carroll Co., Indiana] with our live wire McKinnis.
“I am yours truly. A.A. Parsons.
Note: Lee Parsons (June 2014) guesses that Morse went

to Indianapolis by train, went to visit Adrian’s farm, and
from there McKinnis drove them to the Fouts’ farm where
the American Soybean Association was founded. Adrian and
McGinnes were business partners in a co-operative named
Parsons-McKinnis Corporation. McKinnis handled the
business side of their soybean enterprise. McKinnis spoke at
the Fouts’ meeting; Adrian was a fairly old man by that time;
he didn’t speak.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Plainfield, Indiana.
1860. Bean-Bag (The) (Lansing, Michigan). 1922. Cowpea
crop not up to average; Soy-bean production about same.
4(8):11. Jan.
• Summary: A summary of reports about these two legumes
received from USDA’s Bureau of Markets and Crop
Estimates.
1861. Bean-Bag (The) (Lansing, Michigan). 1922. The
versatile bean. 4(8):33. Jan.
• Summary: “The praises of the Chinese soya bean as food
have been sung by experts who wanted to bring down the
cost of living. Industriously they gave exhibits of palatable
ways in which it could be prepared. Still, for some reason,
the soya bean as food didn’t take–or hasn’t taken yet!
“But the soya is a versatile bean. Cast off as a food,
it proves itself valuable as a plant and varnish oil! Its
possibilities in this direction were first investigated some
time ago, when the failure of the flax crop in the northwest
caused a serious shortage of linseed oil. A large quantity of
soya beans was imported from Manchuria and distributed
generally through the country with the cooperation of the
United States department of agriculture.
“The beans grew well in all sections, but throve most
lustily in the south. Here the cottonseed crushers took a
keen interest in the experiment. Oil was crushed from the
beans grown in this section and experiment established its
desirability as a paint oil.”
1862. Crepin, Pierre. 1922. Séance générale du 5 Décembre
1921 [General meeting of 5 Dec. 1921]. Bulletin de la
Societe d’Acclimatation 69(1):40-45. Jan. See p. 44. [Fre]
• Summary: The section titled “Botanical” (p. 44) states: “In
order to pursue cultural trials of the soybean (du Soja), seeds
of diverse varieties have been ordered from Indo-China. The
Resident superior, Mr. Garnier, Director of the Economic
Agency of Paris, had eleven samples delivered to us from
Tonkin, Cochin-China, Cambodia, and the territory of
Kwang-cho-wan (French: Kouang-Tchéou-Wan).
Note 1. This was a French leased territory on the
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southwest coast of Guangdong province, in southeast
China, on Zhanjiang Gang (Kwangchowan Bay), about
270 miles (435 km) west of Hong Kong. The territory (325
square miles; 842 square km) consisted of a narrow coastal
area, two large islands, and many small ones, and adjacent
waters acquired by France in 1898 by lease for 99 years; it
was attached to French Indochina but during World War II
was held by Japanese. In 1945 it was returned to China by
France.
“These samples will be distributed among the same
colleagues [members] who received the seven varieties of
soybeans from America, kindly sent in early 1921, by the
Bureau of Plant Industry, from Washington, DC. A report
of the results of the cultivation of these soybeans will be
published.”
Note 2. Prof. Bois, vice-president of the Society,
presided at the meeting. Address: Assistant to the Secretary
of the Meetings, France.
1863. Eastman, M.G. 1922. Soy bean inoculation. New
Hampshire Agricultural Experiment Station, Bulletin No.
203. p. 18. Bound with 1921-22 Annual Report. Jan.
• Summary: “All of the inoculated plants showed a
remarkable difference in color and also in the number of
root nodules in comparison with the uninoculated. Chemical
analysis showed 2.26 per cent. nitrogen in the leaves and
stems of the inoculated plants as against 1.79% in the
uninoculated. In other words the inoculated plants contained
about 26% more nitrogen than the uninoculated.”
1864. Evans, Edward E. 1922. Some soy bean experiments.
Bean-Bag (The) (Lansing, Michigan) 4(8):31-32. Jan.
• Summary: Source: Michigan Farmer [periodical]. “My
soy bean trials cover a period of more than a quarter of a
century, during which I have grown more than one hundred
and thirty varieties. Many of these proved of no value in
Ogemaw county (latitude 44), and some would not mature in
the southern tier of the state. Of the varieties included in the
1920 trials I have had Early Black since 1897; Ogemaw and
Ito San, 1898; Merko, 1909; Manchu and Black Eyebrow,
1912; Wilson has been grown four times within ten years. All
the numbered varieties, Peking and Wisconsin Black were
grown for the first time in 1920.
“The land on which the trials were made consists of a
surface soil of eight to fifteen inches of clear sand. Under this
did lay a stratum of hard brown hardpan, varying in thickness
from ten to twenty-four inches. This hardpan was broken
up shortly before planting, by the use of a stick of dynamite
every fifteen feet. Under this lies a heavy clay subsoil.
The previous crop on this land was corn. It had grown
three previous crops of soys since 1911. It is thoroughly
impregnated with the bacteria of many species of legumes.
The fertilizer used was four hundred and eighty pounds of
bone black per acre. Planting was made on May 28, or about

ten days later than usual. Had I been able to plant on May 14
or 15 the period of growth would have been shortened fifteen
to twenty days on all these varieties which did not reach
maturity before September 15, because of the cloudy weather
and great humidity later.
“In the following table, ‘Maturity’ refers to the time
when the plants have attained their maximum growth and
development, at which time they contain the maximum
amount of protein and are at the correct stage for the
silo. The weight at maturity was taken at this stage. Airdry weight was taken when the preceding had attained a
consistency approximating tinder. The weight of seed is from
the crop after becoming thoroughly ripe and dry. The wide
variation in the per cent of moisture at maturity is in some
measure due to the variety; also to the amount of humidity
in the atmosphere on different days; and to the presence or
absence of large numbers of capillaries on the stalks, pods
and leaves.
“Of the seeds planted Merko, Manchu, Black Eyebrow,
Ito San, Ogemaw and Early Black were grown in Ogemaw
county and are thoroughly acclimated. Wilson No. 5 and
Peking were Virginia grown. Mandarin and the numbered
varieties, though originally from northern Manchuria, a
considerably colder climate than Ogemaw county, had
been grown at the United States trial grounds at Arlington,
Virginia, thus in a measure lengthening their period of
growth. From past experience I believe that two or three
seasons here in Michigan will very materially shorten their
growing time. It seems probable that both Mandarin and No.
30600 will be among the earliest of the species, while the
others will probably ripen along with Manchu, Ito San and
Medium Green.
“Bearing in mind that one season’s trial is not conclusive
proof in any instance, nevertheless some of the figures
obtained are quite startling. No. 30600, though attaining a
height of only twenty-eight to thirty inches, was so widely
branched as to create a square flat head, overlaid by clusters
of pods. This variety is one of the erect, rigid type, as
distinguished from the slender, willowy Ito San and the
decumbent Merko. It seems probable that several of the
numbered varieties may in future displace a number of our
standard sorts. Ten to twelve tons of soy ensilage per acre,
from rows three feet apart, certainly looks good. The seed is
not available as yet and should not be distributed until more
thoroughly tried out.
“The trials very forcibly illustrate the necessity of
knowing where one’s soy seed was grown. Home-grown
Merko matured its crop fully. Maryland-grown Merko seed,
while it produced large healthy plants, still lacked two weeks
of maturity when killed by the frost, the last week in October.
Wilson also matures here, occasionally, when Michigan seed
is planted. This variety was just forming pods when killed by
frost. While the bulk or weight of these late or undeveloped
soys is often great, it should be remembered that they simply
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make bulk in the silo and do not balance the ration, as the
protein content is low at that stage. I very much doubt if the
21,050 pounds of green Pekings contained anywhere near
the amount of protein that was in the 8,900 pounds of fully
developed and practically ripe Early Blacks. The varieties
that are densely covered with capillaries (fine hairs) have the
greatest resistance to both extremes of temperature, but the
ripening up process requires longer.
“Of the standard varieties included in the trials Ito San
(my introduction of 1901) has been longer in cultivation. It
is probably the most widely disseminated variety, having
been grown in nearly all agricultural countries of the world.
It seems to be a general favorite, though inferior to Manchu
and Black Eyebrow. These are both a little earlier and during
eight years’ trials have continuously produced heavier crops
of both forage and seed than Ito San. Manchu produces the
heavier crops of seed and Black Eyebrow a slightly heavier
crop of forage. During the past three years Manchu has
given very satisfactory results in Michigan, Wisconsin, Iowa,
Nebraska and South Dakota. When acclimated Mandarin
will prove earlier than my Ogemaw, which it far outyields
in both forage and seed. Mandarin, in common with all the
numbered varieties, retained their foliage until fully ripe.
Mandarin had not shed any leaves thirty days after all the
pods were dry.
“Several old standard sorts were not included in these
trials for various reasons. Medium Green, introduced from
Japan by Dr. Brooks, of Amherst, Massachusetts, in 1888,
still remains the favorite in the New England states. It was
grown continuously in Michigan from 1897 to 1915. It is
a superb variety for the silo, but in this state shatters seed
badly. By crossing this variety with Dr. Brook’s dwarf
brown I produced (1898) Olive Medium (Evans No. 13).
By crossing Olive Medium with Medium Green the Ohio
Station produced Ohio No. 9035, very popular in central
and southern Ohio, Indiana and Illinois, but too late for
Michigan. Medium Early Yellow, introduced from Japan by
Prof. Georgeson, of Kansas, about 1890, was included in my
trials from 1896 to 1899, but never passed the blossom stage
before killing frosts. Ebony (Black Beauty) still occasionally
grown, at one time very widely, was generally discarded
because of inferior crop production. Hollybrook or Mongol,
also occasionally called “Medium Early Yellow,” has never
been popular north of latitude 39, but is still a favorite
in central Indiana and Illinois. It is too late for Ogemaw
county.”
A table shows maturity dates and yields of numerous
soy bean varieties–some named, the rest numbered. The table
contains five columns: Maturity date, weight at maturity (of
one acre), air dry weight, weight of seed per acre. The named
varieties and maturity dates are: Ogemaw–Aug. 25. Early
Black–Sept. 1. Mandarin–Sept. 5. Wisconsin Black–Sept.
15. Ito San–Oct. 1. Manchu–Oct. 1. Black Eyebrow–Oct.
5. Merka (Michigan)–Oct. 5. Wilson No. 5–Did not mature.

Peking–Did not mature.
1865. Oshima, Kokichi. 1922. Promising development of
soya bean sauce: Studies on the protease of the Aspergillus
oryzae-flavus group and its role in shoyu brewing. American
Food Journal 17(1):30-31. Jan. [10 ref]
• Summary: “Editor’s note.–The author of this article has
been engaged for some time in experimental work in the
laboratories of the Pathological Division of the Bureau of
Animal Industry and the Microbiological Laboratory of the
Bureau of Chemistry, U.S. Department of Agriculture. He is
studying in Europe at the present.”
The article begins: “Shoyu (soya bean sauce) is a most
important seasoning in Japan and China, where it is widely
used instead of vegetable or meat extract and salt. It is a
fermented product made from soya beans, wheat and salt
which are acted upon by Aspergillus flavus and related forms.
The finished product contains about 20 per cent sodium
chloride, 5 per cent glucose and 3 per cent protein cleavage
products. Being highly palatable, nutritious and cheap, it
will probably be used more and more extensively in many
countries.”
Note. This is the earliest English-language document
seen (April 2012) that uses the term “soya bean sauce” to
refer to soy sauce.
From “analysis of ‘moromi’ at different ages and from
the fact that Aspergillus flavus and related forms which
are used in ‘shoyu-koji’ preparation, produce a very strong
proteolytic enzyme, it may be assumed that the protease from
such Aspergilli is the most important one.”
A table (p. 30) shows three different species of
Aspergillus and their characteristics: Aspergillus oryzae.
Amylase production: strong. Growth: quick. Aspergillus
effusus. Amylase production: very weak. Growth: slow.
Aspergillus parasiticus. Amylase production: very weak.
Growth: quickest.
“Influence of cooking on glycinin digestibility [by
protease enzymes]: In ‘shoyu’ brewing soya beans are
generally cooked 2 to 3 hours in open kettles. Cooking in the
autoclave [pressure cooker] at 15 pounds pressure for 1½ to
2 hours is coming into vogue.”
“Summary: 1. Proteolytic enzymes prepared from
Aspergillus oryzaeflavus group can digest native proteins
such as beef muscle, egg white, glycinin, edestin and casein
as well as paoepton [peptone?] with the production of amino
acids... The glycinin is favored by the presence of sodium
chloride because the salt keeps the protein in solution...”
Acknowledgment: “The author is greatly indebted...
to Drs. William N. Berg, Margaret B. Church and Charles
Thom.
“Many thanks are due to Dr. Jokichi Takamine, in whose
laboratory many practical experiments were made on Takadiastase.” Address: Was at USDA Bureau of Chemistry
Microbiological Lab. Now studying in Europe. By 23 Feb.
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1923 he is in Sapporo, Japan.
1866. Robison, W.L. 1922. Soybeans and soybean oilmeal
as supplements to corn for hogs. American Society of Animal
Production, Record of Proceedings p. 48-54. Jan. Annual
Meeting of Nov. 1921. [7 ref]
• Summary: “Soybeans doubtless deserve a place on a great
many farms for some purposes, especially under certain soil
and climatic conditions. For the feeding of hogs the beans
themselves, however, are not an adequate supplement to corn
and should not be relied upon to take the place of tankage
or similar feeds. Soybean oilmeal, however, or beans from
which the oil has been extracted, is a valuable source of
protein.” Address: Ohio Agric. Exp. Station.
1867. Tropical Life (England). 1922. Tropical Life
“Friend.”–No. 199. Mr. J.L. North, Curator Royal Botanic
Gardens, London. 18(1):8. Jan.
• Summary: Mr. North has been at his work since 1870,
just over 50 years. In 1895 he became editor of the Botanic
Society’s quarterly publication. In 1900 he was appointed
Curator of the Museum of the Botanic Society. “To the
outside public ‘Our Friend’ is best known as the Soya-bean
Sorcerer. What he has done in the way of experiment work
with this useful crop within the precincts of his beloved
garden is truly wonderful, mainly, we believe, out of his
own pocket, except for £20 voted by the Council in 1918.
This is truly the fate of those who serve this country most
conscientiously.”
Mr. North believes that “in addition to the Plant
Breeding establishment at Cambridge, this country should
have a Plant Acclimatization Institute similar to the New
Plant Introduction Branch of the American Department of
Agriculture, which is proving such a benefit to the United
States through the way it has enriched its agricultural
industries.” In the U.K. “everything is left to the private
individual...” Mr. Robert Marnock made the Gardens 81
years ago; Mr. James de Carle Sowerby founded the Society.
Mr. North’s recent article on soya bean cultivation in
the Illustrated London News (8 Oct. 1921, p. 476-77) “has
made London a little more aware what a ‘sticker’ [one who
perseveres, or sticks faithfully to a task] we have in our
midst.”
A large, excellent portrait photo shows Mr. J.L. North.
1868. Christian Science Monitor. 1922. Soy bean tests made.
Feb. 1. p. 11.
• Summary: Brookings, South Dakota–Soy beans have
become increasingly popular in South Dakota in recent years.
Of the new varieties adapted to the state’s shorter growing
season, several have proven quite satisfactory, according
to Dr. Arthur T. Evans, associate professor of agronomy at
the South Dakota Agricultural College. “Many of the more
important varieties have been raised at the South Dakota

experiment station.” Dr. Evans emphasizes that choosing the
right varieties is important, since the success or failure of a
trial often depends upon the right date of maturity.
1869. Kennard, D.C.; Holder, R.C.; White, P.S. 1922. Poultry
fleshing investigations: The utilization of soy bean and
corn proteins as affected by suitable mineral supplements.
American J. of Physiology 59(1):298-309. Feb. 1. [11 ref]
• Summary: “The purpose of the present investigation is
to ascertain the value of soy bean meal as a constituent of
poultry rations with a view to the practical application of
the findings to the needs of the poultry fattening industry.
The study deals with the following questions: Is soy bean
meal deficient in mineral matter to such an extent as to
affect its feeding value; if so, what is the most efficient
way of overcoming it, and what effect does it have on the
assimilation of protein and the storage of fat.” Address: Food
Research Lab., Bureau of Chemistry, USDA, Indianapolis,
Indiana.
1870. Morse, W.J. 1922. Re: Soybean varieties. Analysis of
soybeans for fat content. Letter to J.C. Hackleman, Illinois
Agric. Exp. Station, Urbana, Illinois, Feb. 2. 2 p. Typed,
without signature (carbon copy).
• Summary: Concerning the samples from Hackleman’s
variety trials which he sent to Morse for identification:
“Sample No. 100 appears to be Elton. Sample No. 1112
appears to be Haberlandt.”
“It may interest you to know that I am doing
considerable work on the analysis of soybeans with reference
to the fat content. In looking up my records I have found
that we have no oil content of a very large number of the
old varieties.” Since the Bureau of Chemistry is too busy,
Morse has decided to conduct the analyses himself, with
the help of an assistant from the Arlington Farm [Virginia].
Their data shows that the variety AK [A.K.] contains 19.3%
oil. “During the fall of 1921 I made a very large number of
selections of the Blackeyebrow [Black Eyebrow], Manchu,
AK, Elton, and some new introductions from the oil
producing regions of Manchuria. Some of these selections
look as though they might be rather rich in oil, and I thought
perhaps it might be worth while to analyze from the fat
content of these sorts.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1871. Hackleman, J.C. 1922. Re: Collecting data on soybean
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varieties grown throughout Illinois. Letter to W.J. Morse,
Forage Crop Investigations, USDA, Washington, DC, Feb. 8.
1 p. Typed, with signature on letterhead.
• Summary: “We are assembling the seed from as many
of the demonstrations around over the state as possible. Of
course in some cases, the farmer did not save the seed but we
are getting it from at least six to eight counties and in most
cases we will have an average of about six varieties from
each place. For instance, the Manchu which you furnished,
we are getting from practically every county where the seed
was harvested and saved. We are also getting Haberlandt
from all counties but one where the seed was used. We are
getting the Virginia and others. You can see, therefore, when
I get this together and get our data on the oil content it will
give us a good average for this year. We will be glad to send
you a copy of this material as soon as we can get it out.”
Hackleman adds in a letter dated Feb. 21. “I think we
can figure on at least twenty different counties featuring
soybeans.” He would like to test 6-8 of the varieties that do
best in Illinois in each section of the state this year.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1872. Morse, W.J. 1922. Re: Sorry to hear of poor results.
Enclosing more Hahto seed. Letter to Mr. Adrian A. Parsons,
Plainfield, Indiana, Feb. 13. 1 p. Typed, without signature
(carbon copy).
• Summary: “I have your letter of January 31 reporting on
the results you obtained with the varieties of soy beans sent
you the past season. I am very sorry indeed to learn that
conditions were such that you did not obtain the best results
with these sorts. I had occasion to attend the Soy Bean
Growers’ Association meeting November 30 in Chicago, and
nearly all of the growers present from Indiana, Illinois, Ohio,
and Missouri, reported yields considerably above those of
any previous year that they had grown the crop. However,
I know that in certain localities in these States climatic
conditions were such that very poor results were obtained
with most crops. I do not know in just what condition your
Hahto seed will be for germination, so I am sending you
four pounds of seed that was grown at Arlington Farm [in
Virginia] in 1921. I am very glad indeed to know that you
think so highly of the Hahto variety.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.

Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1873. Morse, W.J. 1922. Re: Letter from Dr. J.A. Bonsteel.
Letter (memorandum) to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA, Washington, DC], Feb. 13. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Professor Piper: Referring to the attached
letter of Dr. J.A. Bonsteel [Franklinville, New York],
concerning some cooperative soy bean tests in his country,
will say that I think we will be able to supply seed of the
Black Eyebrow and Virginia for six cooperators each. In so
far as I can find out I do not believe there are more than a
half dozen growers producing seed in New York state and
these only in very small quantities. I think this is an excellent
opportunity to establish the seed production of the Black
Eyebrow and possibly the Mandarin varieties in Doctor
Bonsteel’s county. We have available some of the Mandarin
seed and I think it might be well to send Doctor Bonsteel at
least sufficient seed for one sore. I am under the impression
that Doctor Bonsteel is figuring on one acre each for the
12 operators. This will require about 6 bushels of seed, but
under his supervision I feel that it will be well worthwhile to
put that amount of seed in the county. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1874. Weather, Crops and Markets (USDA). 1922. Estimated
farm value of important products Jan. 15, 1922. 1(7):148.
Feb. 18.
• Summary: A table shows the estimated farm price of soy
beans per bushel nationwide was $2.06 in 1922 and $2.11
in 1923. Values are also given for 16 states in 1921 and 17
states in 1922 (Delaware, Maryland, Virginia, West Virginia,
North Carolina, Georgia, Florida, Indiana, Illinois, Michigan,
Wisconsin, Missouri, Kentucky, Tennessee, Alabama,
Mississippi, Louisiana).
1875. Morse, W.J. 1922. Re: Letter from Dr. Fruwirth. Letter
(memorandum) to Prof. C.V. Piper [Agrostologist in Charge,
BPI, USDA, Washington, DC], Feb. 20. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Piper: Referring to the attached
letter from Dr. Fruwirth, in which he requests seed of the
Hahto and Easycook [Easy Cook] varieties of soy beans,
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I am handing you herewith two pounds of seed of each of
these varieties. The old stock of our Easycook variety seems
to have gone down somewhat in viability. The 1921 seed
germinated very poorly, somewhere around 40 per cent.
Seed of 1920 germinated around about 70 per cent. Two
years ago I made two or three elections from the Easycook
which looked rather promising. During the season of 1921, I
planted out the best of these selections, and obtained a very
excellent quality of seed giving a high germination, and it
was not mixed with any other color as the old Easycook
variety. I am very much interested in the brown variety that
Dr. Fruwirth sent you, and shall include it in our variety trial
this season to compare with similar varieties, as the Chestnut
Early, Ogemaw, and others. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1876. Piper, C.V. 1922. Re: Send Easy Cook soy bean seed
to Mr. Hugh MacRae. Letter to W.J. Morse, [USDA], Feb.
20. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: At the proper time this
spring please send to Mr. Hugh MacRae, Wilmington, North
Carolina, 10 pounds of seed of Easy Cook soy bean. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1877. Piper, C.V. 1922. Re: Prof. Mooers [of Tennessee] is
interested in mung beans. Letter to W.J. Morse, [USDA],
Feb. 25. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Prof. Mooers is just now very
much interested in mung beans, as these seem to be immune
to the Mexican beetle which is proving so destructive
to cowpeas and soy beans. He would like to test out an
extensive series of varieties during the coming season. Will
you kindly do whatever is possible in connection with this
matter? It may be after all that we have a place for the culture
of this crop. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1878. Adolph, William Henry. 1922. How China uses the soy
bean as food. J. of Home Economics 14(2):63-69. Feb. [11
ref. Eng]
• Summary: This article is quite similar to a 1920 article by
Adolph and Kiang titled “The nutritive value of soy bean
products,” published in The National Medical Journal of
China (6:40-49). It combines a review of the literature with
the author’s personal experience in China and a summary of
some studies conducted in the Shantung Christian University
laboratory on soy bean products. “The soy bean is probably
the most universal article in the Chinese dietary. When the
Chinese finds it necessary to distinguish between the soy
bean and other varieties of bean, he refers to the soy bean
as the yellow bean (hwang dou), and this is the name most
common throughout the orient... The use of the soybean in
China dates back to the beginning of China’s agricultural age
under the Emperor Shen Nung. It is mentioned in the Ben
Tsao Gang Mu, the ancient materia medica, written by Shen
Nung himself in the year 2838 B.C.”
“The soy bean as such is not very largely used as food in
China, but it is the source of a number of products. It would
be impossible to make a complete list of all these. The best
known and the most important are the bean milk, bean curd,
bean sauce (soy), bean sprouts, bean oil, and bean cake. The
student of nutrition is particularly interested in the bean curd
or ‘bean cheese.’” There are four agents employed in China
to make soy bean curd, often called Chinese cheese. “These
are: (1) lu, the solid residue prepared by the evaporation of
salt bittern; (2) gypsum; (3) swan giang, the soured bean
milk whey remaining from the previous coagulation of bean
curd; and (4) vinegar.
“In spite of the tremendous consumption of bean curd
in China, the industry does not center in large factories,
but myriads of small shops, as numerous as our own candy
stores and fruit stands, make and supply the daily needs in
bean curd for the millions throughout the Chinese republic.
Every small town has at least one bean curd shop. Good bean
curd must be manufactured fresh every day. The coagulated
curd is white in color and resembles our cottage cheese.
After coagulation it is pressed between cloths, cut up into
squares or moulded into cakes about five inches in diameter
and an inch thick, and sold to the Chinese housewife. A
cake of the size indicated costs approximately $0.01 in U.S.
currency. The cakes of bean curd may also be salted and
dried, yielding a product which resembles our cream cheese.
“Tradition says that the manufacture of soy bean curd
was originated in China in 164 B.C. during the reign of the
Emperor Han Wen, by a man named Liu An, the duke of
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Hwai Nan. The common Chinese name for soy bean curd is
dou fu, often romanized tofu; and the classical name is li chi,
probably meaning ‘the morning prayer.’ It is interesting to
note that in China at the present day the bean curd is made in
the early hours of the morning, and sold at daybreak.
“Liu An was a great friend of the Buddhist monks, and
it seems quite probable that he invented this bean curd in
order to provide a change or delicacy to break the monotony
of the monastic ration. As a matter of fact, bean curd is a real
delicacy if carefully made and well cooked. Chinese who
are connoisseurs on the subject assert that when so prepared
it has the taste of pig’s brain. Americans and Europeans
eating Chinese food often eat carefully prepared bean curd
thinking it is pork. With sugar it produces a dish like custard.
Prepared with salt it resembles scrambled eggs.
“The Tsinan variety of bean curd is made exclusively
with the use of lu as a coagulating agent. In the following
table the analyses of bean curd are compared with that of
common cottage cheese.”
Table II gives an analysis of both fresh and dried soy
bean curd, and compares them with cottage cheese. Table III
gives an analysis of the ash of soy bean curd and soybeans.
Soy bean milk is discussed and Table IV gives its
composition (4.22% protein, 1.87% fat), plus that of cow’s
milk (3.3% protein, 4.0% fat) and bean milk whey.
“Soy bean sprouts. Soy beans soaked in water and
allowed to sprout are much relished as a vegetable by the
Chinese. Very considerable quantities of soy bean are used in
this way. The sprouts are usually cooked in oil, and produce
a dish which appeals very strongly to the taste of Americans
in China. It is strongly recommended for use as a vegetable
on the American table.” Table V shows that soy bean sprouts
contain 5.7% protein and 0.8% fat.
“The soy bean cake is the press-cake which remains
behind after the removal of the soy bean oil in the press
mill. The orient has used soy bean cake for cattle feed and
for fertilizer. It is of note that it contains a high percentage
of nitrogen, but, economical though the Chinese have
been, they do not seem to have attempted to convert it into
a human food. Only recently has it been very seriously
suggested that both in the occident and in the orient this rich
nitrogenous material should be converted into some form of
food for human consumption. During the north China famine
of 1920-1921, the soy bean cake was actually used in the
starvation diets to bolster up a failing food supply.”
“Discussion: The Chinese people make practically no
use of dairy products, and the bulk of the people consume
very meagre amounts of meat. Yet in spite of this they have
lived for centuries on what appears to be a remarkable wellbalanced diet by the use of the soy bean...
“A number of interesting examples are found in China
of the use of bean curd as an agent for growth. One of the
writer’s Chinese colleagues, whose home is in Anking,
has observed that dealers in birds employ bean curd as the

sole food for infant birds. The birds are robbed away from
their nests immediately after they are hatched, and are then
fed bean curd to tide over the infantile period till able to
feed themselves. Still more interesting is the case of the
true Buddhist monk who from birth is consecrated to the
priesthood, and is carried through the period of childhood
growth on a rather heavy diet of bean curd... The country
monastic diet is noted for its high content of soy bean
products...
“The Chinese coolie... in spite of the scanty intake of
meat and the constant exposure to overwhelming sources of
infection, still does possess a wonderful resistance. The diet
of the average coolie contains a surprisingly large amount of
beans and bean products...
“A common saying in some parts of China terms ‘bean
milk the poor man’s milk, the bean curd the poor man’s
meat.’ This simply indicates the extent to which bean curd
has been incorporated into the diet of the Chinese...
“Soy bean propagandists have been especially
enthusiastic over the introduction of soy bean curd into
America. Dr. Yamei Kin, a Chinese dietitian, has become
particularly well-known as an exponent of bean curd on her
visits to the United States.”
Note 1. This is the earliest document seen (April 2013)
that uses the terms “poor man’s meat,” or li chi or dou fu or
“bean cheese” or “Chinese cheese” to refer to tofu. Use of
the word “bean cheese” is confusing, since it could also refer
to fermented tofu (also called “Chinese cheese” or “bean
cake”).
Note 2. This is the earliest document seen (Aug. 2003)
that uses the term “poor man’s milk” to refer to soymilk.
Address: Assoc. Prof. of Chemistry, Shantung Christian
Univ., China.
1879. Frear, D.W. 1922. Separating cracked corn from whole
soybeans. Missouri Agric. Extension Service, Extension
Leaflet No. 18. 2 p. Feb.
• Summary: An illustration (line drawing) shows a device
developed by the Field Crops Dep., Agricultural College,
Univ. of Missouri. “The principle is that whole, round beans
will roll down a slanting surface, while broken, flattened
beans will slide down and drop through the opening.”
Address: Columbia, Missouri.
1880. McCandlish, Andrew C.; Weaver, Earl; Lunde, L.A.
1922. Soybeans as a home-grown supplement for dairy cows.
Iowa Agricultural Experiment Station, Bulletin No. 204. p.
45-52. Feb. [3 ref]
• Summary: Page 52: The results of the tests showed that
raw “cracked soybeans, when fed with the home-grown
ration mentioned, [corn silage, alfalfa hay, cracked corn and
ground oats] are worth one-third more than oilmeal. The
soybeans were palatable and had no deleterious effects on
the animals. Consequently, it would appear that soybeans
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if grown more extensively, not only for seed purposes or
for the purpose of adding protein to silage, would be a
valuable home-grown protein supplement and would render
many dairymen independent of the purchase of high-priced
protein feeds. In this way it would be possible to conduct a
dairy farm with the use of practically no purchased feeds.”
Address: Animal Husbandry: Dairy Husbandry Section.
1881. Russell, H.L.; Morrison, F.B. 1922. Breeding for oil
in soybeans. Wisconsin Agricultural Experiment Station,
Bulletin No. 339. p. 113-14. In Annual Report, 1920-21. Feb.
• Summary: “This year the eighth season’s crop of soybeans
was harvested and further data gathered by Mr. Lindstrom
about the possibility of increasing or decreasing the quality
of oil, such as can be used as a drying agent in paint
manufacture.” High quality oil has a high iodine number. But
an increase in the iodine number is typically accompanied by
a slight decrease in the total quantity of oil in the soybean.
1882. Piper, C.V. 1922. Re: Seeds promised to Mr. C.F.
Leach, Monticello, Florida. Letter to W.J. Morse, [USDA],
March 1. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I have promised Mr. C.F.
Leach, Monticello, Florida, seeds as follows:
“Biloxi soy bean.
“Barchett [Barchet] soy bean.
“Otootan soy bean.
“Victor cowpea.”
“If they can be spared I think you had better send him 4
pounds of each.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1883. Piper, C.V. 1922. Re: Send Hugh MacRae seeds of a
very early soy bean. Letter to W.J. Morse, [USDA], March 1.
1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I promised Hugh MacRae,
Wilmington, North Carolina, for this spring, 10 pounds of
Easy Cook soy beans, regarding which I think I have already
advised you. Also he would like a few seeds of a very early
soy bean, one of your very early selections from Arlington
[Farm, in Virginia].”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers

Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1884. Weather, Crops, and Markets (USDA). 1922. Demand
for field seeds. 1(9):185. March 4.
• Summary: Compares the prospective demand in 1922
compared with 1921. “More cowpeas and soy beans will be
sold in the corn belt because of the lower price of these seeds
and the increasing popularity of soy beans as a grain, forage,
and soil-improving crop.” No prices are given. A table shows
the comparison (as a percentage figure) for many states.
1885. Hackleman, J.C. 1922. Re: Soybeans unknown in
parts of southern Illinois. Request for updated information
on soybean harvesters. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, March 10. 1 p.
Typed, with signature on letterhead.
• Summary: “I had my conference in southern Illinois and
found two counties where soybeans are practically unknown.
The farm advisers were rather reluctant to start soybeans but
I think we will be able to put on one or two plots.”
“I would like to know what progress you think has
been made on the soybean harvesters in the past year or two
and what machines you consider best. Will you give us the
names of the different machines and the companies which
manufacture them? I understand most of the machines are
made in the Virginias and Carolinas.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1886. Weather, Crops, and Markets (USDA). 1922. Shippers’
stocks of soy beans and cowpeas large. 1(10):193, 207.
March 11.
• Summary: “Total shipments of the 1921 crop of soy beans
are expected to be 30% larger than the shipments of the 1920
crop last year.” About 40% of the seed grown will not be
shipped, but will remain in the hands of the growers. The
heaviest increase in the total 1921-crop shipments is noted in
eastern North Carolina, Indiana, and Illinois.
A line graph titled “Average weekly wholesale selling
prices of soy beans at the large distributing markets, 19191922” shows that prices from January to May per 100
pounds of soy beans were about $5 in 1919, $8.50 in 1920,
$4.00 in 1921, and $3.50 so far in 1922.
“The heaviest increase in the total 1921-crop shipments,
made and to be made, is noted in eastern North Carolina,
Indiana, and Illinois.”
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A table titled “Retail prices of field seeds of high quality,
by geographical divisions, March 1, 1922” in dollars per
100 pounds for soy beans shows: North and middle Atlantic
$4.90. East central $4.30. North central $7.10. West central
$5.45. Southwestern $5.00. Address: Washington, DC.
1887. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1917. Nos. 44446 to 44934. No. 51. 100 p. March 15.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“44500-44517. From Yihsein, Shantung Province,
China. Presented by Rev. R.G. Coonradt. Received April 10,
1917. Quoted notes by Mr. Coonradt.
“44507-44513.
“44507. ‘No. 2. large red bean; used for baking or
boiling. Planted in the spring.’
“44508. ‘No. 3. Large black bean; used for baking and
boiling. Planted in the spring.’\ “44509. ‘No. 4. Large yellow
bean; used for baking and boiling. Planted in the spring.’
“44510. ‘No. 5. Large blue bean; used for baking and
boiling. Planted in the spring.’
“44511. ‘No. 11. Small yellow bean; used for oil curd
[?] and animal feed.’
“44512. ‘No. 12. Tea-colored bean [brown]; used for oil
curd and animal feed. Planted in June.’
“44513. ‘No. 17. Used for soup.’”
“44597-44599. From Japan. Presented by Rev.
Christopher Noss, Wakamatsu, Iwashiro, Japan. Received
April 23, 1917.
“’Under date of November 24, 1916, you asked that I
should obtain for you a quantity of the Hato-koroshi-daizu
soy bean for experimental planting. I inquired at Kawamata,
the town where I first found this variety, and asked our
Japanese pastor to make a thorough search. No one could be
found who knew anything about a bean called Hato-koroshidaizu or who could exactly match the sample. Finally the
pastor sent me 6 quarts of a variety which, he said, seemed
to be about the same. This variety is called Uba-no-kantsubushi (nurse’s mastication), referring to its flattened shape, as
though mashed between the teeth of a nurse for a little child.
(Japanese mothers and nurses are accustomed to masticate
food that is hard before feeding it to their little ones.)
“’I appealed to another of my Japanese workers, who is
a graduate in agriculture and has served the government as
an agricultural expert. He undertook to find the bean for me
and made one special trip to look it up. He, too, reported that
he could not find Hato-koroshi-daizu, and that the variety
which seemed to be identical with it was in his district called
Shiroishi (white stone, the name of a noted river in northern
Japan). Of this variety he sent me about 4 quarts which he
said was all that he could find.
“’I wrote to the chief agricultural school in my province

and to the leading seedsmen of Sapporo, the place from
which we generally buy seeds for use in the north, and could
find no trace of Hato-koroshi-daizu. “I judge that the bean
must have come from the south.”’ (Noss.)
“44597. From Wakamatsu.
“44598. From Odaka.
“44599. From Kawamata.” Address: Washington, DC.
1888. Morse, W.J. 1922. Re: Soybean harvesters. Letter to
J.C. Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
March 18. 2 p. Typed, without signature (carbon copy).
• Summary: The following companies manufacture soybean
harvesters: “Hardy and Newsome [Hardy and Newsom],
La Grange, North Carolina. Scott Sales Co., Elizabeth City,
N.C. Pritchard Harvester Co., Elizabeth City, N.C. Gordon
Harvester Co., Elizabeth City, N.C.
“The North Carolina Experiment Station, Raleigh, N.C.,
issued a publication relating to the efficiency of the different
types of harvesters being used in southern Virginia and North
Carolina. I would suggest that you write Prof. C.B. Williams,
asking for the publication just referred to.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1889. Weather, Crops, and Markets (USDA). 1922. Nearly
342,000,000 pounds of materials used in manufacture of
oleomargarine. 1(11):225. March 18.
• Summary: A table shows that of 17 ingredients used in
making oleomargarine, the major ones were coconut oil
103,111,916 pounds, milk 79,715,584 pounds, oleo oil
49,675,749 pounds, neutral oil 29,267,960 pounds, salt
25,365,499 pounds, and cottonseed oil 18,532,860. Only
461,129 pounds of soy bean oil were used.
1890. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1922. Production of other leading
crops, Japan, 1909-13, 1918, 1919. 4(7):44. March 22.
• Summary: These are official statistics for major Japanese
crops.
Soy beans (in 1,000 bushels): 1909-1913: 17,775.
1916: 17,667. 1919: 20,122.
Azuki (small red beans) (in 1,000 bushels): 1909-1913:
4,447.
1916: 4,152.
1919: 4,492.
Source: Japanese Department of Agriculture and
Commerce, Agricultural and Commercial Statistics for 1920,
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pages 3 to 8.
Note: The volume of azuki beans produced in Japan at
this time is about 25% the volume of soy beans.
Note: This is the earliest document seen (Oct. 2016) that
mentions the USDA Bureau of Agricultural Economics in
connection with soy beans.
1891. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1922. Wheat and soya bean
production in Northern Manchuria, 1921. 4(8):69. March 29.
• Summary: “It is estimated that the total production of
soyabeans for Northern Manchuria amounts to 396,000
short tons which is a good average. This is only an estimate
and estimates obtained from several reliable sources differ
materially. Approximately 80 per cent of the soya bean yield
is exported each year, principally in the form of raw beans.
The export of bean oil is about 39,000 short tons per annum
but in 1921 was much below average.
“The wheat yield is estimated to have been 12,693,000
bushels as compared with 9,707,000 bushels in 1920. It is
estimated that 70 per cent of the wheat crop is exported to
other parts of China and abroad, the remainder being milled
locally (Source: Consular Report).”
1892. Bean-Bag (The) (Lansing, Michigan). 1922. Build soy
bean oil extraction plant at Peru, Indiana. 4(10):21. March.
• Summary: (Special to the Bean Bag). “Peru is to have a
new industry, the first of its kind in the United States. This
is a soy bean oil [solvent] extracting plant. Although this
method is used to a small extent in Japan and Korea for the
extraction of oil from soy beans, it is comparatively new. No
such operation has ever been carried on commercially in this
country.
“The men back of this movement are men who have
helped to make the city of Peru. With such men in control
it certainly augurs well for the new plant. The corporation
is to be known as ‘The Indiana Products Company,’ and is
composed of John Unger, John Kramer, Ernest Theobald
and Henry Lutes. The plant is to be situated in a part of the
building now occupied by the Unger-Kramer Box Factory
at the west end of Second street. This building is ideally
situated to house such a factory as there are both railroad
facilities and wagon road direct to the door. This will allow
for the shipping in of beans and also direct delivery from the
farmer.
“For the last 18 months the soils and crops department
of Purdue University has been attempting to get such a
plant started in the state of Indiana. The farmers have been
increasing their bean acreage faster than the seed demand
will absorb and this has thrown a great many beans on the
open market. This plant is largely a result of the work of
Prof. Ward A. Ostrander, head of the extension service in the
soils and crops department, of Purdue, and county agent L.E.
Thome.

“Various educational meetings have been held and
the proposition thoroughly discussed. As a result of these
meetings the above men became interested in the scheme
and as a result we have ‘The Indiana Products Co.’ This
company will take the soy bean as it comes from the
threshing machine, extract the oil with a Garrigue Rotary
Solvent Extractor, thus leaving the residue to feed in the
place of linseed oil meal, cotton seed oil meal, or tankage.
If the farmer can thus raise his own supplement for the corn
which he produces, the cost of the cattle, hogs or milk which
he produces will necessarily be lowered.
“Many farmers fear that the establishment of such
a factory will run in competition with the pork industry,
as the oil extracted from the bean may be used as a lard
substitute. This is hardly possible as last year over 200
millions of pounds of oil were imported into this country. If
the American farmer can produce a small amount of this he
will be building up his own soil and be using an American
product besides.
“The Wm. Garrigue Company which is furnishing the
plant, is a firm with a national reputation. Thus the local
concern is assured machinery of the highest type.”
1893. Etheridge, W.C.; Helm, C.A. 1922. Productive
methods for soybeans in Missouri. Missouri Agricultural
Experiment Station, Bulletin No. 195. 32 p. March.
• Summary: Contents: Importance of the crop. Ten reasons
why soybeans are popular in Missouri. Superior varieties
of soybeans for some of the important sections of the State,
together with their descriptions and the time they require
for maturing. How to prepare the land for soybeans. The
value of inoculation. The profit from lime, fertilizers and
manure. When to plant soybeans. How to plant. How to
cultivate. How to harvest, thresh and store soybean seed. The
usefulness of the soybean hay crop. The value of soybeans
in rotation with corn, wheat and clover. The preparation of
soybean stubble for the seeding of wheat.
1894. Fred, E.B.; Davenport, Audrey. 1922. Bacteria for
legumes. Wisconsin College of Agriculture, Extension
Circular No. 143. 23 p. March.
• Summary: A chart (p. 7) shows that soybean hay contains
51.2 lb of nitrogen per ton, more than any other hay. Another
chart (p. 8) shows that soybean hay contains 31.5 lb of
calcium per ton, second only to alfalfa hay (37.2 lb).
Many legumes cross-inoculate; that is, they are all
inoculated with the same kind of bacteria. But soybeans are
inoculated with the bacteria from the soybean nodule only
(p. 8). Soybean nodules are large and round. Each nodule
contains billions of bacteria. The nodules of a soybean plant
contain 5.67% nitrogen. The roots without the nodules
contain 1.31% nitrogen and the above-ground portions of the
plant (the tops) contain 2.41% nitrogen.
How long do legume bacteria live in the soil? “In a
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fertile silt loam neutral soil, soybean bacteria have been
known to live more than 18 years, but as a rule the number of
legume bacteria in a soil free from legumes decreases rapidly
after two or three years, and in an acid soil the disappearance
is even more rapid.”
Does soil acidity affect the inoculation? “Not all
legumes are equally sensitive to an acid condition. For
example, soybeans are fairly resistant to acid conditions of
the soil.”
How much nitrogen does a legume crop add to the soil?
A 25-bushel crop of soybeans with 2¼ tons of hay adds 107
pounds of nitrogen per acre. Artificial cultures for legumes
have been used since 1896. In 1921 in Wisconsin, clover
with timothy was by far the best legume crop (2,576,454
acres), but 4,500 acres of soybeans were grown for hay and
3,500 acres for grain.
Photos show: A close-up of the nodules and their
bacteria (one round photo of each) from soybeans, red
clover, alfalfa, and peas (p. 13). A man in a field of Ito San
variety soybeans on sandy soil; the left half of the field
(growing luxuriantly) is inoculated, the right side (growing
poorly) is not (p. 21). Illustrations (line drawings) show:
Soybean bacteria (p. 13). Distribution of nitrogen in soybean
plant (p. 15). Address: Madison, Wisconsin.
1895. Friedemann, W.G. 1922. The nitrogen distribution of
proteins extracted by 0.2 per cent sodium hydroxide solution
from cottonseed meal, the soy bean and the coconut. J. of
Biological Chemistry 51(1):17-20. March. (Chem. Abst.
16:2151). [7 ref]
• Summary: The following results were obtained for soy
beans: amide nitrogen 11.31%, humin nitrogen 1.84%,
cystine nitrogen 1.04%, arginine nitrogen 14.57%, histidine
nitrogen 5.92%, lysine nitrogen 8.26%, amino nitrogen of
filtrate 54.32%.
Note: Webster’s Dictionary defines humin as “any of
various dark-colored insoluble usually amorphous substances
formed in many reactions, as a pigment formed in the acid
hydrolysis of protein containing tryptophan.” Address: Dep.
of Chemistry, Oklahoma Agric. Exp. Station, Stillwater, OK.

percentage of nutrients. The prolific varieties are generally
preferable for silage since the acre-yield of total nutrients is
of first importance.
“The best varieties of soybeans for silage are those
which are best adapted to hay production in the various
sections of Virginia.”
Mammoth Yellow soybeans produced 10.15 tons per
acre, which was 5,239.0 lb/acre of dry matter. In terms
of food constituents [lb of nutrients] this was 966 lb of
protein, 207 lb of fats, 1,639 lb of crude fiber, and 2,007 lb
of carbohydrates. Soybeans produced much more protein
and much more fat than any of the other crops tested
(corn, sorghum, cowpeas, millet). Address: Blacksburg,
Montgomery Co., Virginia.
1897. Kennard, D.C.; Holder, R.C.; White, P.S. 1922.
Mineral supplements to rations for chickens: Corn meal and
soybean meal. Poultry Science 1(3):65-74. Feb/March. [3
ref]
• Summary: A series of experiments found that soybean
meal with a suitable salt mixture is a better supplement
to corn meal than meat scraps and is nearly as good as
condensed buttermilk when fed to chickens for short,
intensive feeding periods. A simple salt mixture of bone ash,
limestone, and salt (60:20:20) proved as effective as more
complex mixtures for supplementing rations consisting of
corn meal and soybean meal. Address: USDA, Indianapolis,
Indiana.
1898. Williams, C.B. 1922. Soybean growing in North
Carolina. North Carolina Agricultural Extension Service of
the State College, Extension Circular No. 127. 14 p. March.
Revised in Jan. 1929.
• Summary: Contents: Introduction. North Carolina leads in
soybean seed production. The growing plant. Distribution in
North Carolina. Soybeans vs. cowpeas. Soybeans compared
with peanuts. Suitable varieties of soybeans: In mountains, in

1896. Hutcheson, T.B.; Wolfe, T.K. 1922. Silage
experiments. Virginia Agricultural Experiment Station,
Bulletin No. 227. 16 p. March.
• Summary: “Corn and soybeans are the best crops yet tested
at this Station for silage production. These crops produce
a large yield per acre of green material which is rich in
digestible nutrients, especially protein.
“The prolific varieties of corn such as Cocke’s Prolific,
Virginia Ensilage, and Pamunkey Ensilage, give larger
yields per acre and in most cases more total nutrients per
acre than the grain varieties such as Boone County White
and Leaming. The grain varieties produce a higher quality
of silage than the prolific varieties on account of a higher
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Piedmont section, in coastal plain. Selection and preparation
of soil. Inoculation essential. Kinds of fertilizer to use.
Seeding and cultivation. Rotation with soybeans: For
coastal plain soils, for Piedmont soils, for mountain section.
Soybeans in mixtures (with sweet sorghum or millet).
Harvesting for hay. Harvesting for seed. Soybean for soil
improvement. Soybeans for soiling purposes. Soybeans for
pasturage.
“The soybean is probably a native of tropical Africa
and was introduced into the southeastern part of Asia more
than 3,000 years ago by ancient travelers trading between
Zanzibar [which became part of Tanzania in 1964] or India
or Ceylon... It was probably used for food in China before
the time of Confucius.”
“It must be gratifying to all North Carolinians to know
that this state produces more soybeans than all the remaining
part of the United States. From the latest available statistics,
North Carolina produces over two million bushels annually
for seed.” Soybeans are produced chiefly in the northeastern
part of North Carolina.
Photos show: (1) A field of soybeans sown in corn at
last working (front cover). (2) A field of soybeans in rows
for seed and soil improving purposes. (3) Soybean hay being
cured in cocks. (4) A field of soybeans ready to be harvested
for seed. (5) Two men harvesting soybean seed in the field
with a harvester. (6) “One way of harvesting soybeans.”
Appears to be hogs eating soybeans in a pasture. Address:
Chief, Div. of Agronomy, Raleigh, North Carolina.
1899. Cates, J. Sidney. 1922. More soys: Many farmers see
in the beans a sound new money crop. Country Gentleman
87(8):10, 16. April 1.
• Summary: “The three Fouts brothers, at Camden, Indiana,
own farms close together, and they call the group Soyland.
They are not only making money selling seed but by feeding
hogs and sheep. Soys are the main crop on all three farms.”
“At present the price of soy beans in the Corn Belt is the
lowest in many years, seed selling on farms at $1.30 to $1.60
a bushel.”
“In North Carolina, where more seed beans are raised
than anywhere else, 34 per cent of the crop is grown for
seed. Illinois now comes next with 28 per cent of the whole
planted area harvested for seed.”
“New varieties, some 300 in number, were brought
in from Manchuria during the winter of 1913-1914. The
whole importation was tested out at the government farm
at Arlington, Virginia, and the markedly inferior ones were
discarded.”
Photos show: (1) Soys being cultivated with a rotary hoe
on the A.P. Meharry Farm in Illinois; a young black boy sits
on the equipment and 2 mules pull it. (2) Piles of soybean
plants which were grow for seed and harvested with a grain
binder.

1900. McKinnis, Guy P. 1922. Re: Request for opinion about
soy bean varieties. Letter to W.J. Morse, USDA, Washington,
DC, April 14. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–About a year ago a letter from you
stated that you placed Virginia, Peking and Sable at the
head of the forage bean list. We would like to know if your
opinion is still the same and also what you advise for a seed
crop. We are topheavy with Hollybrook and believe that
some of us ought to go in for some other varieties and refuse
to present black beans to the farmers for a logical bean for
hay or forage, for which purposes we believe they excel
yellow varieties.
“They are taking up Manchu with the claim that its high
oil content will make it profitable for extracting purposes. I
am on the fence regarding oil extraction. What information
have you on it? Also advise me concerning varieties and
sources of high class seed. We need the very best seed
available for varieties that we can sell to advantage and we
would be interested in getting started with a variety that has
a future and that is not being produced in greater amounts
than there is outlet for the seed. We rather like the Wilson
Five and Pekin for ensilage and hay. The Black-Eyebrow
seems to be a good early sort for hogging with 90-day corn
and Mikado is satisfactory for foraging in the corn field after
corn husking, which requires a late sort that holds in the
pod well. Probably for seed yield and easy handling Hollys
[Hollybrooks] or Mongols are as good as any but everyone
will have them next year in Indiana and we need something
that we can sell. Will appreciate any advice you will give and
if there is any co-operative work we can do with you will
take it up.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Parsons-McKinnis Cooperation, Camby, Indiana.
1901. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from October 1
to December 31, 1917. Nos. 45221 to 45704. No. 53. 86 p.
April 17.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“45263-45320. From China. Seeds collected by Mr.
Frank N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received October 6, 1917. Quoted notes by Mr.
Meyer.
“45269-45295. [Note: these numbers are nearly all
said to be late-ripening varieties of soy beans; they come
from a region greatly resembling in climate the Gulf States
(southern parts). They should therefore be tested in districts
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where cotton and rice are grown.]
“45269. ‘(No. 2401a. Hankow, Hupeh Province. March
7, 1917.) Huang tou (yellow bean). A small to medium-sized,
yellow soy bean, used mostly as a human food in the form of
bean curd.’
“45270. ‘(No. 2403a. Changsha, Hunan Province. May
16, 1917.) Huang tou. A small to medium sized, yellow soy
bean.’
“45271. ‘(No. 2403a. Changsha, Hunan Province. May
16, 1917.) Huang tou. A small, yellow soy bean, used almost
exclusively for bean-curd production.’
“45272. ‘(No. 2404a. Ichang, Hupeh Province. March
24, 1917.) Huang tou. A small, yellow soy bean, said to ripen
in early August. Used like the preceding number.’
“45273. ‘(No. 2405a. Changsha, Hunan Province. May
16, 1917.) Huang tou. A small to medium-sized, yellow soy
bean. Used like the preceding numbers.’
“45274. ‘(No. 2406a. Ichang. Hupeh Province. May 24,
1917.) Huang tou. A medium-sized, yellow soy bean with a
dark hilum. Said to be a medium late ripener.’
“45275. ‘(No. 2407a. Ichang, Hupeh Province. March
24, 1917.) Huang tou. A large yellow soy bean.’
“45276. ‘(No. 2408a. Changsha. Hunan Province. May
16, 1917.) Huang tou. A medium-sized, yellow soy bean.’
“45277. ‘(No. 2409a. Ichang, Hupeh Province. March
24, 1917.) Huang tou. A very small variety of yellow soy
bean.’
“45277. ‘(No. 2409a. Ichang, Hupeh Province. March
24, 1917.) Huang tou. A very small variety of yellow soy
bean.’
“45278. ‘(2410a. Wuchang, Hupeh Province. March 9,
1917.) Hsia huang tou (small yellow bean). A very small
variety of yellow soy bean.’
“45279. ‘(No, 2411a. Ichang, Hupeh Province. March
24, 1917.) Huang tou. A small, greenish yellow soy bean.’
“45280. ‘(No. 2412a. Ichang, Hupeh Province. March
24, 1917.) Huang tou A small, greenish yellow variety of soy
bean, used almost entirely in bean-curd production.’
“45281. ‘(No. 2413a. Shuichaipang, Hupeh Province.
April 2, 1917.) Hsiao huang tou (small yellow bean). An
exceedingly small variety of yellowish soy bean, used in
making bean curd.’
“45282. ‘(No. 2414a. Changsha, Hunan Province, May
12, 1917.) T’ien ch’ing tou (field green bean). A mediumlarge, pale-green variety of soy bean; rare. Eaten as a
sweetmeat when roasted with sugar; it is then a very tasteful,
wholesome and nourishing product.’
“45283. ‘(No. 2415a. Changsha, Hunan Province. May
16, 1917.) Ch’ing tou. (green bean). A dull pale-green variety
of soy bean.’
“45284. ‘(No. 2416a. Changsha, Hunan Province. May
16, 1917.) Ch’ing tou. A small, green soy bean, often used
as an appetizer with meals, when slightly sprouted, scalded,
and salted. Also eaten as a fresh vegetable when having firm

sprouts 3 inches long.’
“45285. ‘(No. 2417a. Ichang, Hupeh Province. March
24, 1917.) Ch’ing pi tou (green skin bean). A dark-green soy
bean of medium size, used like the preceding number. The
beans are also eaten fried in sweet oil with salt sprinkled
over them as an appetizer before and with meals.’
“45286. ‘(No. 2418a. Hankow, Hupeh Province. March
7, 1917.) Ch’ing tou. A medium-sized, dull-green variety of
soy bean, used in the same way as the preceding number.’
“45287. ‘(No. 2419a. Ichang, Hupeh Province. March
24, 1917.) Ch’ing p’i tou. A medium-sized variety of green
soy bean, often speckled with black. Eaten like No. 2416a.
[S.P.I. No. 45284].’
“45288. ‘(No. 2420a. Changsha, Hunan Province. May
16, 1917.) A rare variety of soy bean of pale-green color,
with brown splashes.’
“45289. ‘(No. 2421a. Changsha, Hunan Province.
May 12, 1917.) Ch’a hua tou (tea-flower bean). A peculiar
variety of soy bean, of dull brown color, said to ripen very
late. Locally much eaten when roasted with salt sprinkled
over, like salted peanuts. Very nourishing and appetizing.
Well worth introducing to the American public as a new,
wholesome, and nourishing sweetmeat.’
“45290. ‘(No. 2422a. Ichang, Hupeh Province, March
24, 1917.) Hei tou (black bean). A medium-large, black soy
bean, used when boiled, as a food for hard-working field
animals and for oil production; it is also eaten by the poor.’
“45291. ‘(No. 2423a. Hankow, Hupeh Province. March
7, 1917.) Hei tou. A medium-sized, black soy bean, used like
the preceding number.’
“45292. ‘(No. 2424a. Wuchang, Hupeh Province, March
9, 1917.) Hei tou. A medium-sized variety of black soy bean;
said to be an early ripener. Used like No. 2422a. [S.P.I. No.
45290].
“45293. ‘(No. 2425a. Wuchang, Hupeh Province. March
9, 1917.) Hsiao hei tou (small black bean). A small, flat,
black soy bean, used when boiled, salted, and fermented
as the main ingredient in a sauce; also fed, when boiled, to
water buffaloes.’
“45294. ‘(No. 2426a. Changsha, Hunan Province. May
16, 1917.) Hei tou. A small, flat soy bean of shining black
color, used like the preceding number.’
“45295. ‘(No. 2427a. Changsha, Hunan Province. May
16, 1917.) Hei tou. A small, round variety of soy bean of dull
black color; used like No. 2425a [S.P.I. No 45293].’
“45449/45476. From Soochow, China. Seeds presented
by Prof. H. Gist Gee, of the Soochow University, through
Dr. Yamei Kin. Received October 27, 1917. Quoted notes by
Prof. Gee.
“45470. ‘Ya tou (soy beans for sprouts).’”
Other non-soy species of Chinese seeds presented by
Dr. Yamei Kin (Peking, China) are listed and described on
p. 18-19; they are pai ts’ai, chestnut, muskmelon, cucumber,
squash, radish (Raphanus sativus), and spinach. Address:
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Washington, DC.
1902. Morse, W.J. 1922. Re: Best varieties of soy beans
for the Corn Belt. Letter to Guy P. McKinnins, ParsonsMcKinnis Co-operation, Camby, Indiana, April 19. 2 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of April 14th
relative to my opinion of the merits of varieties of soy beans
for the Corn Belt. As was stated to you about a year ago, I
still place the Virginia and Peking at the head of the forage
list in the Central States. For varieties in the central and
northern part of the Corn Belt, I have been recommending
the Manchu and Black Eyebrow varieties. The Manchu is a
high oil yielding strain giving about 19.5% oil.
“With regard to sources of Peking, Black Eyebrow and
Manchu, I refer you to the following:
“Black Eyebrow: Mr. Peter Labouisse, 149 Broadway,
New York City (c/o B.L. Kennelly). Mr. E.E. Evans, West
Branch, Michigan. Johnson Seed Farms, Stryker, Ohio. Mr.
W.L. Stoltzfuss, Atglen, Pennsylvania.
“Manchu: Mr. E. Brooks, Salem, Indiana. Kelley Seed
Co., San Jose, Illinois. Mr. P.L. Mark, Westerville, Ohio.
“Peking: Mr. Arvel Landes, Hammond, Illinois. Johnson
Seed Farms, Stryker, Ohio.
“Wilson-Five: Johnson Seed Farms, Stryker, Ohio.
Wallace Bros., Wallaceton, Virginia.
“With reference to the Peking and Sable varieties, will
say that in our classification tests at Arlington the past year
these varieties were identified.”
“The Indiana Station has given varietal names to
three of the Department’s varieties which were obtained
from Manchuria a few years ago. These varieties are the
Wea, Dunfield and Pinpu. Other varieties which might be
of interest to you are the Aksarben, Elton, Hoosier and
Saskatoon. All of these are early or medium early sorts, and
are specially good grain yielders. If you care to try out these
varieties, we will be able to spare you perhaps one pound of
seed of each.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1903. Wiancko, A.T. 1922. Re: Soybean varieties widely
grown in Indiana. Letter to W.J. Morse, Agronomist, Bureau
of Plant Industry, Washington, DC, April 19. 1 p. Typed, with
signature on letterhead.
• Summary: After filling out a form sent by Morse, Wiancko
notes: “Certain varieties on the list were not tested here. The
figures represent averages of five years or more.

“The varieties most used in this state and best adapted
for seed purposes are Ito San and Manchu for the northern
part of the state, and Manchu and Hollybrook for the
southern part. Hollybrook is particularly popular for planting
in mixture with corn and not because of its grain yield
record at the Station here. For hay production the Sable,
Lexington, Haberlandt and Hollybrook are more or less
used and recommended. We also suggest Medium Green
and Sherwood. Where something early is needed, Ito San is
used.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
1904. Hedges, Florence. 1922. A bacterial wilt of the bean
caused by Bacterium flaccumfaciens nov. sp. Science
55(1425):433-34. April 21.
• Summary: “A new bacterial disease of navy beans has
appeared in South Dakota... From these infected plants the
yellow organism has been reisolated and has produced the
wilt in Great Northern beans. King of the Garden lima and
Ito San soy-beans have also become infected as the result of
pure culture inoculations.”
Note: This is the earliest document seen (Sept. 1997)
that mentions Bacterium flaccumfaciens, the cause of
bacterial wilt. Address: Lab. of Plant Pathology, Bureau of
Plant Industry, Washington, DC.
1905. Hackleman, J.C. 1922. Re: Soybeans grow well on
poor soil in Illinois. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, April 25. 1 p.
Typed, with signature on letterhead.
• Summary: “We have just completed a series of farm
advisers’ conferences and I find that we have added a
few counties to the list of applicants for soybean variety
demonstrations.”
“Johnson County, the third one on the list, is a county
which is very slow to take up the soybean because their
soil is one of the poorest in the state and their farmers have
grown cowpeas for many years. The adviser was reluctant
to go against what he thought was a popular belief but at
the conference of advisers the other men who had had the
demonstrations last year stated that they were in much the
same position, namely: that cowpeas had changed things
materially. If possible, therefore, I would like to have two
demonstrations for Johnson County or 8 pounds each of the
three varieties mentioned and in addition, one other variety.”
Please include a hay type similar to the Wilson 5
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[Wilson-Five] or Virginia. In northern Illinois, “a general
purpose type such as the Peking, Manchu, or the Medium
Yellow would be satisfactory.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1906. Wilkins, F.S.; Stephenson, R.E. 1922. A popular threepurpose legume: The soybean, which produces hay and seed
high in protein, and adds nitrogen to the soil, is a profitable
cooperator. Breeder’s Gazette 81(17):561-62. April 27.
• Summary: This is two articles in one. F.S. Wilkins
discusses soybean seed prices, value of soybeans per acre
for feed, and their use as food for poultry. R.E. Stephenson
discusses the possibilities of the soybean in the United
States, its value as a soil improver, value when grown with
corn and ease of harvesting for hay.
Wilkins states: “When soybeans are grown either for
hay or silage, it is best to use the later and smaller-seeded
varieties. Those varieties yield more, and have another
advantage, in that there are about one-fourth more beans
in a bushel. Medium-late, small-seeded varieties, such as
Wilson, Wilson-five [Wilson-Five], Jet, Sable and Mongol,
are recommended for hay or silage; while Manchu, Black
Eyebrow, Ito San, Wisconsin Black and Chestnut are leading
seed varieties in the corn belt.”
A photo shows nodules on the roots of soybeans.
Address: 1. Iowa Agric. Exp. Station; 2. Univ. of Kentucky.
1907. Morse, W.J. 1922. Re: Sending soybean varieties
to Illinois. Letter to J.C. Hackleman, Illinois Agric. Exp.
Station, Urbana, Illinois, April 28. 2 p. Typed, without
signature (carbon copy).
• Summary: “I have your letter of April 25th, enclosing
a copy of the proposed demonstration with the soy bean
varieties in different counties in Illinois. In all cases except
one, that of the Mammoth Yellow, I will be able to supply the
variety desired. We do not have any of the Mammoth Yellow
and have not had any this season. In place of the Mammoth
Yellow I am substituting the Tokio. Relative to adding
another variety to the list submitted to you, I have added in
each case the Easy Cook variety, a selection which I have
experimented with 2 or 3 years, and it has given excellent
results for forage and grazing purposes, and in addition is
a most excellent edible bean, either green or dry. In Peoria
and Cook Counties I have added the Wea, which is an early
Manchuria variety rather high in oil, and gives an excellent
yield of grain.” Morse will also send the Haberlandt variety.

Hackleman responds in a letter dated May 2: “I am
certainly delighted to know that you can furnish us seed for
practically all of our demonstrations. We are writing all the
farm advisers concerned this morning giving them copy of
your letter and also the approved list of varieties.”
A table in his letter to Morse of May 10 shows that
Hackleman intends to tests the following named soybean
varieties in Illinois: From USDA–Black Eyebrow, Easy
Cook, Manchu, Peking, Virginia, Wilson 5 [Wilson-Five].
From local sources: Ebony, Ito San, Mongol, Ohio 9035.
In his letter of June 30, Hackleman notes that he has
soybean demonstration plots in about 16 Illinois counties and
seven of the soil experimental fields [at the University].
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1908. Bean-Bag (The) (Lansing, Michigan). 1922. A market
for soy beans (Editorial). 4(11):12-13. April.
• Summary: “Soy beans have achieved wonderful popularity
in most of the agricultural sections of the United States.
While used as food in the orient and in some of the southern
states, the main outlet for the surplus grown on the farms has
been among the seed houses, a market that, while extensive,
has of late become glutted. With hundreds of thousands of
farmers growing soys, this is but to be expected.
“Up against a proposition of this kind–large production,
with prospects of continued increase, and market supplied,
it was up to some one to find an additional market or see the
soy bean industry hesitate, stop and eventually dwindle.
“If the American public could be induced to use soy
beans as a food the question would be answered immediately.
Soy beans, when properly prepared, are an appetizing food,
inexpensive, palatable, containing elements which make for
health and long life. But Americans do not like soys as food.
They prefer navies or limas, or blackeyes, or pintos–anything
but soys.
County Agent L.E. Thorne of Peru, Indiana, however,
apparently has hit upon the solution. He has succeeded in
interesting local capital to install a plant for the extraction
of oil from soys. This will be the first plant of this sort in the
United States, to carry on such a project commercially. A
market has been found for the extracted oil, and if it works
out as expected, unlimited quantities of soy bean oil will be
used.
“A paint and varnish concern, one of the largest in the
country has contracted for the first six months’ output of
the new plant. Soy bean oil has been used in certain kinds
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of paint and varnish, but due to the time necessary for its
importation from the orient, the oil has not been satisfactory.
For this purpose, the oil must be fresh, and must be used
soon after its extraction. The imported soy bean oil becomes
rancid after a short period, and unfit for use.
“It is claimed that fresh soy bean oil is superior to
linseed in many varieties of paint and varnish. If this proves
true, and the extraction plant is operated economically and
at a profit, a most promising market for every soy bean that
can be grown in the United States has been opened up, a
splendid cash crop made available for farmers of most of
the states, and the unassuming county agent responsible
for this development will have performed a service beyond
calculation.”
1909. Bean-Bag (The) (Lansing, Michigan). 1922. Shippers’
stocks of soy beans and cowpeas large. 4(11):26. April.
• Summary: “Total shipments of the 1921 crop of soy beans
are expected to be 30 per cent larger than the shipments of
the 1920 crop last year; shipments of cowpeas will be the
same or slightly less; and of velvet beans (hulled for seed)
about 30 per cent less than last season. These estimates are
made from recent reports received by the U.S. Department of
Agriculture.
“The movement from growers’ hands has been fairly
rapid, as is evidenced by the relatively heavy stocks in
shippers’ hands on January 28, and shipments made up to
that date as shown in the table accompanying this article. The
figures given were compiled only from reports containing
shipments for both the 1921 and 1920 crops in order that the
results might be comparable.”
1910. Bryan, Ollie Clifton. 1922. Effect of different reactions
on the growth and nodule formation of soybeans. Soil
Science 13(4):271-302. April. 15 plates at end (p. 288-302).
Based on his 1922 PhD thesis at Univ. of Wisconsin. [39 ref]
• Summary: Soybean plants were grown in sand and
solution cultures which were adjusted to various hydrogen
ion concentrations and inoculated with suspensions of
nodule bacteria. The most favorable reaction for growth
and inoculation of soybeans was pH 6.5. The limits for
inoculation were pH 4.6 to 8, and for the growth of the plants
pH 3.9 to 9.6. Address: Wisconsin Agric. Exp. Station.
1911. Hackleman, J.C. 1922. Growing soybeans in Illinois.
Illinois Agricultural Experiment Station, Circular No. 255.
16 p. April.
• Summary: Introduction: As an annual legume, fits well
into rotations, makes excellent hay, good for pasture,
furnishes good silage, has few diseases and pests, heavy
seed yields, valuable oil crop. Adaptation and culture: Soil,
temperature. Seed bed. Inoculation. Seeding: Time, method,
rate. Cultivation. Harvesting: The hay crop, the seed crop.
Threshing. Varieties: Early maturing, medium maturing,

medium late to late maturing. Varieties classified as to use: A
table shows varieties recommended for seed, hay, pasturing
off, or silage, in northern Illinois, central Illinois, or southern
Illinois.
“There are a number of factors which have contributed
to the great increases in the soybean acreage in Illinois.
Among the more important are: (1) it is an annual legume;
(2) it fits well into corn-belt rotations; (3) it makes excellent
hay; (4) it is good for pasture; (5) it furnishes a good silage
material; (6) it is subject to few diseases and has few insect
pests; (7) it produces seed abundantly; and (8) it is rich in
oil, therefore valuable to commerce” (p. 2). Varieties (a 4-10
line description of each is given): (1) Early maturing–Early
Black = Wisconsin Black, Black Eyebrow, Manchu, Ito
San (Medium Early Yellow), Early Brown. (2) Medium
maturing–A.K., Medium Yellow (Mongol or Hollybrook),
Ebony = Black Beauty, Peking (Sable or Royal), Ohio 9035.
(3) Medium late to late–Haberlandt, Illinois 13-19, Virginia,
Wilson-Five, Lexington, Mammoth Yellow, Mammoth Black
(also called Tarheel).
Most of these appear in the table titled “Varieties
classified as to use” (p. 16). There are 4 uses (Seed, hay,
pasturing off, and silage), and 3 regions in Illinois (northern,
central, southern). For example, the 3 best varieties for seed
use in northern Illinois are Manchu, Ito San, and Black
Eyebrow. “Mammoth Black, or Tarheel, is another southern
variety which is grown to some extent in Illinois. Seed of
this variety is jet black and approximately the same size as
Mammoth Yellow. Plant characters and time of maturity are
also similar to those of Mammoth Yellow.”
Photos show: Soybeans at the right stage for hay (front
cover). (1-6) Man standing in fields of different varieties of
soybeans–Ito San, Manchu, Mongol, Wilson 5, Illinois 1319, Virginia. (7) Two teams of horses and men cultivating
a field of soybeans using a rotary hoe. (8) Teams of horses
and men going through soybean stubble, which makes an
excellent seed bed for wheat. The first team pulls a binder for
soybeans, the second pulls a drill for wheat. (9) Homemade
machine, made by E.L. Gillham of Edwardsville, attachment
for picking up lodged soybeans. (10) A man walking in a
field of Virginia soybeans harvested with a binder. (11) Three
large conical stacks of soybeans ready for the thresher. (12) A
plot of Virginia soybeans growing on sand in Clark County.
Note 1. This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Mammoth Black. Note 2.
This is the earliest document seen (Oct. 2004) which states
that Mammoth Black is the same as Tarheel. Address: Assoc.
Prof. of Farm Crops Extension, Illinois.
1912. Oberly, Eunice R.; Allen, Jessie M. comps. 1922.
A check list of the publications of the state agricultural
experiment stations on the subject of plant pathology 18761920. Bibliographical Contributions (USDA Library) No. 2.
184 p. [unnumbered]. April. [1000+ ref]
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• Summary: The Introduction, written by Jessie M. Allen,
states: “Miss Oberly, who planned this checklist and
prepared a large part of the copy for it, died suddenly on
November 5th, 1921. Fortunately she had prepared in
advance the following introduction, which shows the aim
and scope of the list. “’An effort has been made to include
in this list of publications relating to plant pathology all
material on the subject found in the station literature, without
regard to its value or to the fact that some of the publications
may have been superseded by others published later. General
summaries concerning the diseases of certain plants included
in bulletins on crops in general have been included, though
in most cases this material is found in more complete form in
other publications. No extension literature has been included,
and press and popular bulletins and circulars only when they
were published in fairly permanent form. Complete sets of
the press bulletins of some of the stations are difficult to
obtain, some not being available even in the Library of the
States Relations Service. In the annual reports, administrative
reports of the director have not been listed in cases where
full reports of the department were found.
“’It is hoped that this list will be useful to persons who
wish to accumulate or complete files of station literature
on the subject represented, and that it may also have some
historical interest, since it gives a general survey of the
development of the work on plant pathology in the various
stations, as represented in its publications. Since this
checklist will be used as the basis of a subject index for
station literature, all users are urged to report omissions and
errors.’
“At the time of Miss Oberly’s death the work had
progressed only as far as the publications of the state of
Ohio. The loss of her knowledge of the subject of plant
pathology has been a great handicap in the completion of the
work. While it is not now known when the index mentioned
by Miss Oberly can be prepared, any omissions and errors
which may be reported will be noted in the hope that the plan
for a subject index may sometime be carried out.”
Soy beans are mentioned 3 times on the unnumbered
pages, once under “Separates from Journal of Agricultural
Research,” once under Alabama (Bulletin 203), and once
under Nebraska (Research Bulletin No. 14). Address: 1.
Librarian (deceased); 2. Asst. Librarian. Both: Bureau of
Plant Industry Library.
1913. Piper, C.V.; Pieters, A.J. 1922. Green manuring.
Farmers’ Bulletin (USDA) No. 1250. 45 p. April. See p. 15,
41.
• Summary: In the section titled “Composition of greenmanure crops,” a table (p. 15) shows the composition
(nitrogen, phosphoric acid, potash) of various samples of
soy bean tops and roots. In the section titled “The principal
leguminous green-manure crops” is a half-page subsection
on “soy beans.”

Photos show: (1) “Root system of a soy-bean plant,
showing the nodules, which are nitrogen gathering
laboratories” (p. 7). (2) A field of soy beans in cultivated
rows (p. 40).
Page 21 discusses the use of hemp for quackgrass
control. The section on “miscellaneous legumes” states
(p. 42-43): “Wild hemp (Sesbania macrocarpa) is used
to a small extent as a green manure on irrigated lands in
Arizona and southern California.” Address: 1. Agrostologist
in Charge; 2. Agronomist, Clover Investigations, Office of
Forage-Crop Investigations.
1914. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1922. Soya beans in China.
4(13):182. May 3.
• Summary: “China produces about 80 per cent of the
world’s output of soya beans, 60 to 70% of which comes
from Manchuria. Ten years ago the exports were very small
but in 1920, in point of value, beans, and bean products
occupied the first place among exports. (Source: Chamber of
Commerce Journal).”
1915. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from July 1 to
September 30, 1918. Nos. 46303 to 46587. No. 56. 34 p.
May 5.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ.
“46390-46456. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received August 12, 1918.
“’This is the last collection of plant material to be made
by the late Frank N. Meyer, our agricultural explorer, who
was drowned in the Yangtze River on June 1, 1918. The
seeds were found in Mr. Meyer’s baggage and forwarded
from Shanghai by the American consul.
“’In view of Mr. Meyer’s usual practice of giving a
careful description of every seed and plant which he sent
in, it seems appropriate to explain that the reason that these
few last lots received must be published without notes is that
Mr. Meyer evidently had not had time since their collection
to arrange the notes to go with them. It is with the same
sad reluctance which a traveler feels when he leaves his
comrade buried somewhere along the route and pushes on
that I write these few words regarding Mr. Meyer’s last plant
introductions into America.’ (David Fairchild.)
“46443. Medium-sized, yellowish green seed.
“46444. Small, flat, black seed.”
In the “Introductory Statement” (p. 1), David Fairchild
states: “No. 46310 (Amaranthus paniculatus) is the
‘huauhtli’ of the Aztecs, an amaranth whose seeds are used
in the making of a delicate sweetmeat resembling pop-corn
balls. This ‘huauhtli’ was cultivated by the Aztecs before the
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discovery of America. It figured in their religious ceremonies
and their commerce. Quantities of this ‘grain’ were exacted
by them as tribute from conquered tribes. Dr. Safford has
found that Montezuma had 18 granaries, each with a capacity
of 9,000 bushels, filled with its seeds. The flour, made into
small cakes called alegría by the Spaniards, was eaten in
large quantities by the lower classes. The ability of this plant
to grow and bear in regions too dry for corn makes it worthy
of close study.”
On page 6 is an even longer description of this plant
(From Coyacan, Mexico. Presented by Mrs. Zelia Nuttall.
Received July 3, 1918). It is adapted from A Forgotten
Cereal in Ancient America, Proceedings of the Nineteenth
International Congress of Americanists, p. 286, 1917.
Address: Washington, DC.
1916. Wilkins, F.S. 1922. Growing soy beans in corn:
Experiments at Iowa experiment station show profits in this
practice. Wallaces’ Farmer 47(19):608. May 12.
• Summary: “That it is a profitable practice to plant soy
beans with corn for silage is indicated by results to date of
experiments conducted by the farm crops section of the Iowa
experiment station. These results show an increase in total
silage yield per acre for land on which soy beans were grown
with the corn, over land which grew corn alone. A summary
of results of feeding tests conducted by several experiment
stations indicate that a mixture of soy bean and corn silage
is considerably better than straight corn silage as feed for
stock.”
“Straight corn silage is lacking in protein or musclebuilding food.”
“Thousands of Iowa farmers are now telling us that
it pays to plant soy beans with corn as a homegrown
supplement for hogging down. They state that the beans
reduce the yield of the corn, but that they more than make up
the difference.”
A photo shows a man (wearing a straw hat) in a field
of soy beans planted with corn. Address: Iowa Agric. Exp.
Station.
1917. Weather, Crops, and Markets (USDA). 1922.
Manchuria’s 1921 soy bean crop. 1(19):402. May 13.
• Summary: “The 1921 crop of soy beans in Manchuria
was 4,520,000 tons, in addition to which 431,000 tons were
produced in inner Mongolia, according to a report from the
American consul at Mukden. China produces about 80% of
the world’s output of soy beans, 60%-70% of which comes
from Manchuria.”
Note: As of 1991, Inner Mongolia (whose capital
is Huhehot) is an autonomous region in northern China,
bounded on the north by the Mongolian People’s Republic.
Its southern border is partly marked by the Great Wall. It has
been known as Inner Mongolia since 1644.

1918. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from October 1 to
December 31, 1918. Nos. 45588 to 46950. No. 57. 54 p. May
20.
• Summary: Soy bean introductions (From China, Japan,
or Africa. Presented by Rev. G.D. Schlosser, Honan, China.
Quoted notes by Mr. Schlosser): Soja max (L.) Piper.
Fabaceæ. “46687-46691.
“46687. ‘Seeds flat, light yellow.’
“46688. ‘Seeds round, green.’
“46689. ‘Seeds small, flat, yellowish green.’
“46690. ‘Seeds small, flat, black.’
“46691. ‘Seeds large, round, black. The Japanese export
much of this variety to Seattle’ [Washington]. Also on p.
19 are listed adsuki bean (Phaseolus angularis–46679) and
sesame (a black-seeded Chinese variety–46686).
“46728 and 46729
“From Peking, China. Presented by Dr. Yamei Kin,
who obtained them from Mr. H.L. Yang, Peking University.
Received November 12, 1918. Quoted notes by Mrs. Kin. “46728. Cucumis melo L. Cucurbitaceae. Muskmelon.
“’Seeds of a small white melon that is very prolific and
has a fine-textured flesh, though not so highly flavored as the
Honey Dew.’
“46729. Dolichos lablab L. Fabaceae.
“’Seeds of the Manchurian green bean, which goes by
the name of “old woman’s ear,” probably because it is very
much broader and flatter than the usual string bean. It is
noted for its late-maturing qualities, not being ready till the
latter part of August and getting better with the cool autumn
till the hard frost kills it. It also makes a delicious salt pickle
and I imagine might be good for the salt-preserving method
advocated by the United States Department of Agriculture.
The bean itself is also eaten, but they say it is better green
with the pod, like a string bean.’ (Kin).” “46770/46780. From
Canton, China. Presented by Mr. G. Weldman Groff, Canton
Christian College. Received November 26, 1918. Quoted
notes by Mr. Groff.
“46770/46779. ‘A collection of beans procured on the
Canton markets.’
“46770. ‘No. 15036a. Haak pei tseng tau. One of the
common beans of Kwangtung; said to be very nutritious.
Planted in Kwangtung in March and April and again in
August and September.’
“46776. ‘No. 15036g. Wong tau. Used to make various
bean products. Planted in Kwangtung in March and April.’”
No. 46779 (p. 32) is Adsuki bean (Phaseolus angularis).
It is planted in Kwangtung in March and April. Note:
Kwangtung is a province in southeast China containing the
city of Canton. In pinyin it is written Guangdong. Address:
Washington, DC.
1919. USDA Bureau of Plant Industry, Inventory. 1922.
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Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1919. Nos. 46951 to 47348. No. 58. 56 p. May 23.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ.
“47128-47129. From Harbin, Manchuria. Presented by
Mr. Lewis S. Paten. Received February 17, 1919. Quoted
notes by Mr. W.J. Morse.
“47128. ‘Straw-yellow soy beans obtained from
Peiliatze, Manchuria.’
“47129. ‘Early black soy beans obtained from Peiliatze,
Manchuria.’
“47130-47131. From Harbin, Manchuria. Presented by
Mr. Charles H. Tuck. Received February 17, 1919. Quoted
notes by Mr. W.J. Morse.
“47130. ‘Early yellow soy beans grown in the vicinity of
Harbin.’
“47131. Early black soy beans grown in the vicinity of
Harbin.” Address: Washington, DC.
1920. Schuster, Geo. L. 1922. Influence of fertilizers on
yield and maturity of soy beans. J. of the American Society of
Agronomy 14(5):193-97. May. [13 ref]
• Summary: The presence of muriate of potash in fertilizers
was found to bring soy beans to earlier maturity (confirming
the results of Lipman & Blair, 1917, in New Jersey).
Manure applications of 3 to 5 tons per acre favor early
maturity (probably due to the potash contained) and give
the largest yields. In the absence of manure, 250 lb/acre
of acid phosphate and 75 lb/acre of muriate of potash are
recommended. “With lower-priced potash coming on the
market, more potash should be used. Nitrate of soda does
not produce desirable results with soy beans, as to maturity,

yield, or financial returns.” Address: Delaware Agric. Exp.
Station, Newark.
1921. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1918. Nos. 45972 to 46302. No. 55. 48 p. May.
• Summary: This issue is dedicated to Frank N. Meyer, who
died in China on 31 May 1918. Photos (frontispiece, facing
the title page) show the front and back views of the “Foreign
Plant Introduction Medal,” created in honor of Meyer. Below
the medal is written (probably by David Fairchild): “The
work of Frank N. Meyer, Agricultural Explorer of the Office
of Foreign Seed and Plant Introduction of the Bureau of
Plant Industry for 13 years, is mainly recorded in the pages
of these inventories. His descriptions of plant material which
he discovered and sent in close with this fifty-fifth number
of the inventories, and it seems appropriate to include in it a
cut of the medal which his associates had struck and which
is presented each year for distinguished service in the field
of plant introduction. This has been made possible by means
of a bequest which Mr. Meyer left to his associates in this
office. The scene on the obverse of the medal is taken from
the bas-relief of what is believed to be the earliest monument
to plant introduction. It is on the wall of the palace of Queen
Hatshepsut [she died ca. 1468 B.C.] of Thebes [in ancient
Egypt on the Nile], built about 1570 B.C. and portrays the
queen’s gardeners loading a boat with seeds and potted
plants of the incense tree to secure which they made an
expedition to the land of Punt. On the reverse side is shown
a branch of the white-barked pine (Pinus bungeana) and one
of the Chinese grafted jujube (Zizphus jujuba), with whose
introduction into America Mr. Meyer’s name should always
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be associated. The Chinese inscription is from the poem of
Chi K’ang, a poet of the Tang Dynasty, 618 A.D., and freely
translated, carries the thought: “In the glorious luxuriance
of the hundred plants he takes delight.” The first medal was
awarded to Mr. Barbour Lathrop, whose personal support of
the policy of plant introduction is recorded frequently in the
early publications of this office.”
The long introductory statement written by Fairchild
(“Agricultural Explorer in Charge, Office of Foreign Seed
and Plant Introduction, Washington, DC, September 17,
1921”) describes Meyer’s work, each of his four expeditions
to Asia, and his legacy. Two maps (one of central Asia
and eastern Europe, the other of eastern Asia) show the
four routes that he traveled. “In addition to the living plant
material which Mr. Meyer collected, there are to his credit
in the collection of this office 1,740 photographs, which
constitute a unique set of illustrations of the agriculture of
the Chinese, in particular portraying the crop plants upon
which this remarkable people has lived for 40 centuries” (p.
2).
On pages 2-3 Fairchild writes: “As accounts of Meyer’s
life have been published elsewhere (see Asia for January,
1921; The Journal of Heredity for June, 1919, and April,
1920; The National Geographic Magazine for July, 1919;
and De Aarde en haar Volken, January to April, and July
and August 1919), and as plants which he introduced will
record better than words can his accomplishments, it would
have hardly seem appropriate here to more than record the
fact that his death occurred on the night of June 2, 1918. He
was lost from a river steamer on the Yangtze near the little
town of Wuhu. His body was later recovered and buried
in the cemetery in Shanghai. Mr. Meyer left a bequest of
$1,000 to his associates in the Office of Foreign Seed and
Plant Introduction, which they have used in the striking of a
medal to be known as the Frank N. Meyer Memorial Medal
to be awarded under the auspices of the American Genetic
Association for distinguished services in the field of foreignplant introduction (Pl. I). In this way it is hoped to emphasize
the importance of this kind of exploration, a work which
yields not only ideas but concrete living things that enrich
our lives, change our foods, and make more beautiful our
surroundings. May it encourage young men with the mental
and physical equipment for such work to enter the field
and enrich the agriculture of the country by bringing into it
the thousands of new plants which the man of the coming
centuries is going to need and use.” Address: Washington,
DC.
1922. Guillaumin, A. 1922. Les variétés de soya d’ExtrèmeOrient: Origine probable du soya [The varieties of soybeans
in East Asia: The probable origin of the soybean]. Revue de
Botanique Appliquee & d’Agriculture Coloniale 2(10):25458. June 30. [10 ref. Fre]
• Summary: “The soybean (Le Soya; Glycine Soja Sieb. et

Zucc., Dolichos Soja L, Soja hispida Moench, S. angustifolio
Miq.) has been cultivated in the Far East since antiquity.
Shen-Nung (le Shénon), written up by Houandi in about
3,000 to 3,500 years before Jesus-Christ, already mentioned
the soybean. Since then, its culture has expanded to
Indochina, India, Malaysia, Europe, America, and Africa.
“Long ago, in Austria and in France, varieties such
as Soja d’Etampes, were selected for their high yield. In
America, efforts have long been made to obtain, for the
diverse climates, both forage varieties and seed varieties.
And the U.S. Department of Agriculture has assembled in
its test fields more than 500 varieties, of which about 20 are
currently in commerce. Among the forage varieties are (Ball
1907): Early Brown, Black Eye Brown, Peking, Wilson Five,
Virginia, Barchet, Biloxi, Laredo, Atoo San [sic, Ito San?],
Tarheel Black, and Wisconsin Early Black. Among those
grown for their seeds are: Ito San, Manchu, Elton, Medium
Yellow, Mikado, Hollybrook, Haberlandt, Mammoth, Tokyo,
Guelph, Austin, Easy Cook, Morse, Hahto, Early Medium
Green, Mandarin, and Chiquita.
Note 1. This is the earliest document seen (Aug.
2013) that mentions the soybean variety Black Eye Brown.
However, it does not appear in Ball (1907) as stated, nor
does any name even vaguely resembling it appear. The Black
Eye Brown variety is mentioned in only 3 known documents,
all published in France in 1922.
“Note that the forage varieties all have black- or darkcolored seeds, whereas the seed varieties have yellow or
greenish seeds.
“In Turkestan it seems that the only varieties are ovoid
(5.7 x 3.7 mm), brilliant yellow, with brown hilum and
traversed longitudinally by a bright line.” Note 2. Turkistan
or Turkestan is an historical region of Central Asia, usually
thought to comprise Turkmenistan, Uzbekistan, Kyrgyzstan,
Tajikistan, southern Kazakhstan, western China, and
northeast Afghanistan.
Note 3. This is the earliest document seen (April 2008)
concerning soybeans in Turkestan, or the cultivation of
soybeans in Turkestan (not including Chinese Turkestan).
This document contains the earliest date seen for soybeans
in Turkestan, or the cultivation of soybeans in Turkestan (not
including Chinese Turkestan) (1922). The source of these
soybeans is unknown. Unfortunately, it is not clear in which
part of Turkestan the soybeans were grown.
“In India, soybeans are cultivated in the United
Provinces and at the foot of the Hamalayas from Kashmir
to Darjeeling.” David Hooper (1912) distinguished five
different soybean races in India.
“In Cambodia, the only known variety is ovoid (6.3 x
4.2 cm), dull yellow, brown hilum, with a long, clear white
line, known as Sandek sieng in Cambodian and dau nanh
in Annamite. It is cultivated along the steep banks of the
Mekong River.
“In Cochin China, the soybean is cultivated only on the
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red soils of the provinces of Chau-doc, Baria, and Bien-Hoa;
in the western provinces, cultivation is insignificant and the
seeds come from Cambodia. It seems that there is only one
variety, closely related to that of Cambodia, called dau nanh
or dau-xa, but it is not well established / widely grown, for it
bears black or brown seeds.
“In the province of Baria one can obtain two harvests in
a wet year–one in September, the other in December-January.
In the province of Bien-Hoa, there is only harvest.
“In Annam, there is one variety similar to that cultivated
in the lower parts of the provinces of Bin-dinh, Thua-hien,
Dong-hoï, and Tanh-hoa.
In Tonkin, the soybean is known as dau tuong; in
the [Mekong] delta, one can distinguish a small, ovoid
variety (5.1 x 3 mm), with a yellow seed coat and a hilum
surrounded by a brownish black aura that sometimes
overflows the sides. In the region of Lang-son, on the
plateaus 100-500 meters in height, it is replaced by a larger
variety, ovoid (7.1 x 5 mm), dull yellow, and a hilum that is
uncolored [pale] or brownish; one variety is also cultivated at
Lao-kay.
“In Laos, the soybean is known as Mok toua kon and
Ta tone, according to Dr. Spire, but precise information is
lacking.
In the territory of Kwang-cho-wan (French: Kouangtchéou-wan, in southeast China) the soybean is cultivated
in the region of Taï ping, at an altitude of 30 meters. It is
planted in the spring and harvested in the summer. One can
distinguish two varieties here. One is very elongated (8
mm x 4.6 mm), dull yellow with a very clear brown hilum,
called Wong tao or Wong tao tsaï in Cantonese. The other
is small, flat (6.4 mm x 3.7 mm), dull black, with a large
hilum, called Hat tao in Cantonese; it is absolutely the same
as the variety Nigra cultivated at the botanical gardens of
Cluz (Romania), and in Trieste (Italy), but different from that
which is cultivated under this name at the botanical gardens
of Cracow / Krakow (French: Cracovie) (Poland), Tabor
(Czechoslovakia), and Delft (Netherlands), which is fatter,
more round (7 mm x 4.8 mm) and of a velvety black color.
Note 4. This is the earliest document seen (Feb. 2005)
concerning the cultivation of soybeans in Czechoslovakia
(which became a country in 1918). This document contains
the earliest date seen for the cultivation of soybeans in
Czechoslovakia (June 1922). The source of these soybeans is
unknown.
“In China, in Szechwan, only the yellow and green
varieties are known. In the region of Shanghai, R.P. Courtois,
of the Museum of Zi-ka-wei, has assembled an important
collection of soybean varieties. Descriptions are given of
varieties with the following colors and names: (1) Yellow:
Ta hoang téou (large, yellow, almost round), Kiu hoang
téou (ovoid, brilliant yellow). (2) Green: Tsing pi téou
(roundish, 7.1 x 5.5 mm, clear green with clear hilum). (3)
Brown: Large, ovoid (9.1 x 6.4 mm), reddish brown, with

a slightly clearer hilum; no name given. (4) Black: Many
varieties. (4A) Large ovoid seeds (9 x 4.3 mm), with large
hilum; indigenous name unknown; (4B) A little smaller and
bulging (8.3 x 5.4 mm), with ornate hilum and a longitudinal
white line, named Ta hé téou; (4C) Ovoid (8.1 x 4.7 mm)
with a wide hilum traversed by a white line, called Hé téou;
(4D) Small (6.7 x 3.1 mm) and brownish black named Siao
hé téou; (4E) And finally a very small, flat (6 x 2.7 mm),
brownish black named Ni téou. By their shape, form, and
color, the seeds of these last appear very similar to the
American variety Laredo.”
“In Europe, soya has its apostles, but it will never
amount to anything more here than a small-time vegetable.
Despite the Caséosojaïne at Vallées near Paris, France (Li
Yu-ying, 1911) and the Soyama Werke at Bockenheim,
Germany (1914), the milk, cream, butter, and cheese [tofu]
made from soya will never be more than ersatz. The “soy
bread” is only good for diabetics and the “soy ham” (jambon
de Soja) in nothing but a weak imitation of pork. Soybeans
themselves are indigestible and require a very long time
to cook–even the yellow or white varieties. Soy sprouts
(germes de Soja), which enjoyed some popularity before the
war and deserved it, for they are a nice hors d’oeuvre, are
actually nothing but mung bean sprouts.”
Based on other sources (most of which are cited), the
writer also discusses the soybean varieties of Manchuria
(Hosie 1901), and Japan (Lemarié 1910), and discusses
soybeans briefly in Korea, Philippines, Netherlands Indies.
In Europe, the soybean has its apostles: Caséosojaïne at
Vallé near Paris (1911), and Soyama werke at Bockenheim
(Germany) (1914). The latter makes milk, cream, butter
and cheese (le fromage de Soja [tofu]), which are nothing
but imitations. Soy bread has a good taste, especially for
diabetics. Soy ham (jambon de Soja) is but a vague imitation
of the pork product. The seeds, themselves, are hard to digest
and take a very long time to cook, even the yellow or white
varieties. As for the soy sprouts (germes de Soja), which
enjoyed some popularity before the war, which they deserved
as an agreeable hors d’oeuvre, they are nothing but young
mung bean sprouts (de jeunes germinations du Haricot
Mungo).
Also mentions foods such as soy sauce, fermented tofu,
and tofu, made from soybeans in India, Indo-China, China,
and Japan. Tofu is known as dau phu in Annamite, tao fou
in, Cantonese, téou fou in Chinese, and to fou in Japanese.
A significant amount was being exported from China before
the war. In Manchuria soybeans occupy 1/5 of the cultivated
land. Speculates on the origin of the soybean. Address: Asst.
to the Crop Service, Museum of Natural History (Assistant
du Service de culture au Muséum d’histoire naturelle).
1923. Bauer, F.C.; Haas, A.R.C. 1922. The effect of lime,
leaching, form of phosphate and nitrogen salt on plant and
soil acidity, and the relation of these to the feeding power of
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the plant. Soil Science 13(6):461-80. June. [8 ref]
• Summary: Discusses: Acidity and growth of soybeans.
Hydrogen ion concentration.
Summary: “The object of the experiments reported in
this paper was to study the effect of leaching and certain
fertilizer treatments on the acidity of the soil medium and
plant juices, and to determine whether the acidity bore
any relationship to the feeding power of the plant. For this
purpose soybeans and corn were grown in quartz sand
cultures which were variously treated with rock phosphate,
acid phosphate, limestone, sodium nitrate, and ammonium
nitrate. One series of the corn cultures was leached and the
other was not. The acidity determinations of the plant juices
included both the determination of the concentration of the
hydrogen ions and the total acidity. The more important
results of the investigations may be summarized as follows:
“1. Ground limestone, leaching, and the form of
phosphate and nitrogen salt had a marked effect on the
acidity of the soil medium and plant juices. The acidity
was closely related to the growth and feeding powers of the
plants.
“2. The use of ground limestone with soybeans increased
the amounts of soluble calcium in the soil solution, and
hence lessened the actual acidity of the soil and in general
the actual acidity of the juices of the plant. In a few cases the
limestone appeared to increase the vigor of growth which
was accompanied by increased acidity of the plant juices.
“10. In the two determinations made, ground limestone
appeared to lessen the actual acidity of the juice of soybean
nodules to a greater extent than it did the actual acidity of the
juice of the roots on which the nodules grew. The variation
in the actual acidity of the juice of the soybean nodules due
to liming was in the same direction as the variation in the
actual acidity of the juices of the top portions of the plant.”
Address: Agric. Exp. Station, Univ. of Wisconsin [Madison].
1924. Blackwell, C.P.; Jeffords, S.L. 1922. Soy beans. South
Carolina (Clemson) Agricultural College, Extension Circular
No. 36. 12 p. June.
• Summary: Contents: Introductory. Varieties (Otootan,
Wilson, Hollybrook, Guelph, Mikado, Barchet). Soil
adaptation. Soil preparation and methods of planting.
Inoculation. Fertilizers. Lime. Time of planting. Rate
of seeding. Method of cultivation. Time and method of
harvesting. Uses: Forage, hay, silage, cash crop, soil
improving crop. Soy bean enemies. Harvesters. Reasons for
planting soy beans.
Page 7: “To operate one of the commercial harvesters or
pickers it will be found necessary to have one man to drive
and one to stand in the rear end of the machine and keep the
excess of trash and empty pods thrown out of the hopper.
When the hopper is filled, the beans are emptied out and
screened and sacked. A third man can follow the machine
with a screen and sheet and keep the beans sacked without

stopping the picker. The hopper will hold from six to eight
bushels of beans, depending on the make of the machine.
The number of acres that one machine can handle in a day
will vary from four to six, and the length of harvesting
season will vary from ten to fifteen days. In the commercial
soy bean districts the farmers estimate that 40 to 50 acres is
about the amount that one harvester can take care of during
an average season.”
Photos show: (1) The Big Jumbo soy bean harvester
manufactured by Geo. E. Pritchard, Elizabeth City, North
Carolina. (2) The Little Giant soy bean harvester made by
Hardy & Newsom, La Grange, North Carolina. (3) Threshing
soy beans on an ordinary threshing machine after they have
been harvested with a reaper. Courtesy of International
Harvester Co. Address: 1. Chief of Agronomy Div., Clemson
Agricultural College, South Carolina.
1925. Ohio Agricultural Experiment Station, Annual Report.
1922. Protein and oil content of soybeans. Liming increases
protein content of soybeans. Soybean roots and tops. 41:1318. For 1921-22. June. Also titled Bulletin No. 362.
• Summary: Three separate short articles. “The range in
protein is from 33.33% to 42.44 and of oil from 12.86 to
19.26.” Address: Wooster, Ohio.
1926. Park, J.B.; Willard, C.J.; Borst, H.L. 1922. Growing
soybeans in corn: Experiments on Ohio State University
Farm, Columbus. Ohio Agricultural Experiment Station,
Monthly Bulletin 7(5-6):75-78. May/June. Whole nos. 77-78.
• Summary: This is a preliminary report of experiments
conducted for the three-year period 1919-1921. A
comparison is made of corn alone, corn drilled with
soybeans, and soybeans alone. “The practical way of
combining corn and soybeans is to drill the two together
in the same row at the same time. This is best done with
a special attachment on the planter, or by double drilling.
Mixing the beans and corn in the planter box will not give a
satisfactory stand of corn.”
“Subject to the limitations mentioned, it seems probable
that under average Ohio conditions the combination will
produce more feed per acre than corn alone both for silage
and hogging-down.”
“The soybeans must be inoculated or they will compete
with the corn for nitrogen.” Address: Columbus, Ohio.
1927. Rear view of a farmer seated on a weeder, pulled by
two horses, through a field of young soybeans (Photograph).
1922.
• Summary: Permission to reproduce this photo was paid
for and received in Sept. 2006 from Bradley Kuennen,
Collections Assistant, Special Collections Department, 403
Parks Ave., Iowa State Univ., Ames, IA 50011-2140.
Letter (e-mail) from Kuennen. 2007. Jan. 8. The date
on the back of the photo is June 23, 1922. The fact that the
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photo is part of the University Photograph Collection leads
me to believe that it was definitely taken on Iowa State
College (University) grounds. However there is nothing on
the image or written on the back that helps to identify the
location.
Note: This photo appeared on the cover and on p. 176
of the following publication: Mighell, A.; Hughes, H.D.;
Wilkins, F.S. 1934. “Soybeans in Iowa farming.” Iowa Agric.
Exp. Station, Bulletin No. 309. p. 145-206. April. Address:
Iowa State College, Ames, Iowa.
1928. Thatcher, L.E. 1922. Corn and soybeans for silage:
Yields obtained in experiments at Wooster. Ohio Agricultural
Experiment Station, Monthly Bulletin 7(5-6):79-81. May/
June. Whole nos. 77-78.
• Summary: “The results obtained [1917-1921] from
growing soybeans with corn for silage by the Agronomy
Department of the Ohio Agricultural Experiment Station at
Wooster agree, in the main, with those obtained at Columbus
by the Department of Farm Crops as reported in the
preceding article, ‘Growing Soybeans in Corn’ [in this same
issue of the Monthly Bulletin, p. 75-78].
“This experiment indicates that in a combination of
soybeans and corn or sunflowers, the yield of the soybeans
is determined by the amount of competition with the
companion crop, a competition which varies greatly with the

rate and method of planting and with weather conditions, as
is pointed out in the preceding article.”
Tables show: (1) Yield of corn and soybeans planted in
same hills for silage (tons per acre), 1904-05, 1913-17. (2)
Yield of corn and soybeans for silage, 1917, tons per acre.
(3) Yield of corn and soybeans for silage, based on date of
planting each. (4) Combination crops planted in the same hill
(Blue Ridge corn, Blue Ridge corn and soybeans, soybeans
alone, sunflowers alone, sunflowers and soybeans). The
highest total yield comes from sunflowers alone (14.25 tons/
acre) followed by Blue ridge corn alone (11.37 tons/acre).
Address: Ohio.
1929. Weather, Crops, and Markets (USDA). 1922. The
increased production of early maturing varieties of soy beans
in the corn belt... 2(2):29. July 8.
• Summary: “... has affected the demand for North Carolina
grown Mammoth Yellows and resulted in a larger than
normal carryover of the latter in growers’ and shippers’
hands this season.”
Note: This is the earliest English-language document
seen (Jan. 2004) that contains the word “carryover” to refer
to soy beans stored or carried over from one growing year to
the next.
1930. Morse, W.J. 1922. Re: Traveling for soybeans. Letter
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to J.C. Hackleman, Illinois Agric. Exp. Station, Urbana,
Illinois, July 13. 2 p. Typed, without signature (carbon copy).
• Summary: Responding to an invitation from Hackleman
on June 30 to visit Illinois on his “soybean tours,” Morse
replies: “I will be very glad to spend a week or ten days
with you. I am having rather a difficult time to arrange any
sort of schedule of trips to the northern, central and western
states. There are several meetings which I have been invited
to attend, and the dates at which they are arranged simply
won’t go with any sort of schedule that I can fix out and visit
the places that I want to. I was planning to leave Washington
somewhere around the tenth of August and possibly go to
Illinois, and also visit Wisconsin, Iowa, Minnesota, South
Dakota, Nebraska, Kansas and Missouri, attempting to
arrange it so that I would strike Missouri about the time they
are having the Annual Soy bean Meeting at Columbia. I also
want to take in Michigan and Wisconsin. I have two soy bean
meetings in South Dakota which were arranged for over a
year ago.”
Hackleman asks Morse in a letter dated July 29: “When
are we going to have the meeting to work on standardization
of nomenclature? I believe you were chairman of the
committee to work on the question of standardization of
methods for seed certification.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1931. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1919. Nos. 47349 to 47864. No. 59. 77 p. July 20.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“47436-37. From Wakamatsu, Japan. Presented by Rev.
C. Noss. Received April 29, 1919.
“47436. Received as Ogon daizu. Seeds large, nearly
spherical, golden yellow. The seeds, however, agree with
those of S.P.I. No. 40371, Dekisugi.
“47437. Received as hato koroshi daizu. The seeds
agree, however, with those of S.P.I. No. 40119, Usuao.”
No. 47510 is Botor tetragonoloba (L.) Kuntze. Fabaceæ.
Goa bean. (Psophocarpus tetragonolobus DC.). From
Zamboanga, Philippine Islands. Presented by Mr. P.J. Wester,
agricultural adviser. Received May 12, 1919. Quoted notes
by Mr. Wester. “Seguidilla. A climbing bean with 4-winged
pods which, when used as string beans while tender, are of
excellent quality. They should be of great value in Porto Rico

and Panama.” Address: Washington, DC.
1932. Hedges, Florence. 1922. Bacterial pustule of soy bean.
Science 56(1439):111-12. July 28. [5 ref]
• Summary: “Ever since 1904 (E.F. Smith 1904) there have
been scattering references in phytopathological literature to a
bacterial leaf spot or bacterial blight of soy bean due, it was
assumed, to Bacterium phaseoli Erw. Sm., but there has been
no publication of any experimental proof of this theory.”
Note: This is the first description of the bacterial pustule
disease of soybean. A leaf spot of soybean which differs
from the bacterial blight in earlier stage of attack, was found
in Washington DC. The organism, which is named Bacterium
phaseoli var. sojense n. var. without description, resembles
Bact. phaseoli but differs slightly in growth characters.
Address: USDA.
1933. Herrick, Glenn W.; Hadley, C.H., Jr. 1922. The cloverleaf weevil, Hypera punctata Fab. New York (Cornell)
Agricultural Experiment Station, Bulletin No. 411. 12 p. July.
[5 ref]
• Summary: Discusses Hypera postica. In the USA, the
adults have been seen eating the leaves of various plants,
including the soybean. To control the weevil, spray with
arsenate of lead, or arsenate of calcium (which is cheaper
and higher in arsenic content). Address: Ithaca, New York.
1934. Marcovitch, S. 1922. The Mexican bean beetle.
Tennessee Agricultural Extension Service, Publication No.
107. 4 p. July.
• Summary: Contents: Introduction. Plants attacked.
Recommendations for control. Description and life history of
the beetle.
“A new and very destructive insect pest, known as the
Mexican bean beetle, has made its appearance in Tennessee...
The beetle attacks cornfield beans, cowpeas, and soybeans.”
It also attacks the adsuki bean, and will feed slightly on
kudzu. The scientific name of the beetle in this article is
given as Epilachna corrupta Muls. An illustration shows a
bean leaf injured by the Mexican Bean Beetle. Note: This
was later changed to Epilachna varivestis. Address: Asst.
Entomologist, Agric. Exp. Station.
1935. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from July 1 to October
31, 1919. Nos. 47865 to 48426. No. 60. 87 p. July.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“47926-47927. From Dairen, Manchuria. Presented by
Mr. A.A. Williamson, American consul. Received July 26,
1919.
“These improved varieties have the advantage of
containing more oil than other varieties and of being
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uniform in shape and size. They possess a very fine luster.
Furthermore, the growing of these varieties is known to bring
in about 15 to 20 per cent greater crop from the same area of
land. (Adapted from Commerce Reports, March 14, 1919, p.
1232.)
“47926. ‘Shiheigai-hakka. (Ssupingkai, white flower; or
Supingkai, small bean.)’
“47927. ‘Kaigen-hakka. (Kaituan, white flower; or
Kaiyuan, small bean.)’” Address: Washington, DC.
1936. USDA Bureau of Plant Industry, Inventory. 1922.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from November 1 to
December 31, 1919. Nos. 48427 to 49123. No. 61. 88 p. July.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ.
“48518-48550. From Kenkelbosch, Cape Province.
Collected by Dr. H.L. Shantz, Agricultural Explorer of the
Bureau of Plant Industry. Received November 1, 1919.
Quoted notes by Dr. Shantz.
“48548-48549.
“48548. ‘(No. 51. Rosebank, Cape Town. August 27,
1919.) A small yellowish bean grown for weevil resistance.’
“48549. ‘(No. 52. Rosebank, Cape Town. August
27, 1919.) A yellowish bean similar to No. 51 [S.P.I. No.
48548].’
“48587-48588. From Mirpurkhas, Sind, India [Mirpur
Khas; since the 1940s in Sind province, Pakistan, eastnortheast of Hyderabad]. Presented by Mr. T.F. Main, Deputy
Director of Agriculture. Received October 21, 1919.
“’Two varieties of soy beans typical of the region around
Sind. They have been under trial for the last five years on the
Mirpurkhas Farm and give yields varying from 120 to 180
pounds per acre.’ (Main.)
“48587. ‘Black soy beans.’
“48588. ‘White soy beans.’” Address: Washington, DC.
1937. Willaman, J.J. 1922. Soy bean, the most perfect crop
plant: Used in the United States only in recent years–Many
products can be made from it. American Food Journal
17(7):11-12. July.
• Summary: Contents: Introduction. Exceptionally high in
protein. Soy bean one of the newest foods in the U.S. Soy
bean cheese [tofu] (This long section is based on an article
by Prof. Adolph in the February issue of the Journal of Home
Economics). Experiments have shown high vitamin content.
Shoyu one of the best known products (largely based on an
article by K. Oshima in American Food Journal, Jan. 1922,
p. 30-31).
“But mention must be made of shoyu, a product very
generally known in this country at the present time. This is a
condiment that had its origin centuries ago in China or Japan,
and is just as much a part of the Oriental cuisine today as salt
is of ours. The best authorities place the annual consumption

of this sauce at eleven quarts per person. Chop suey owes its
characteristic flavor to this material, which is now made in
the United States in considerable quantities.
“Oshima describes the making of soy sauce as follows:”
A detailed, accurate description, which includes the terms
“Spores of Aspergillus niger” and “shoyu-koji,” is given.
Tables: (1) “Analysis of soy bean curd compared with
cottage cheese.” Values are given for “Soy bean curd,
Cottage cheese, and Dried soy bean curd.” (2) “Analysis of
ash of soy bean curd (in percentage of water-free portion).
(3) Composition of soy sauce.
(4) Yields per acre, lbs. protein per acre (digestible), and
calories per acre from various crops. The soy bean produces
twice as much protein per acre as any other crop. On the
latter point, soy beans, yielding 16 bushels per acre, produce
294.7 lb of digestible protein per acre. Beans (yielding 14
bu/acre) produce 157.9 lb of protein. Corn (yielding 25 bu/
acre) produces 147.0 lb of protein. Peanuts (yielding 34 bu/
acre) produce 126.2 lb of digestible protein per acre. A photo
shows the soy bean plant with roots. Address: Minnesota
Agric. Exp. Station.
1938. Oakley, R.A. 1922. Re: Mr. John Bostwick of Georgia.
Letter (memorandum) to W.J. Morse, [USDA], Aug. 7. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. John Bostwick, Manager
of the Bostwick Seed and Truck Farm, Bostwick, Georgia,
is much interested in Mung Beans and Otoo Tan [Otootan]
soy beans. He called at the office today and asked that we
include these in our New and Rare Field Seed Distribution.
I told him that you were thoroughly familiar with the Mung
bean and the Otoo Tan, and that I would ask you to write him
giving him your opinion of them, and whether you think the
time is ripe for the Department to take them up.
“Mr. Bostwick apparently expects to have seed for sale
and this fact may influence his judgment somewhat. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1939. Morse, W.J. 1922. Re: Meeting in Missouri to
standardize soybean variety names. Letter to Prof. A.T.
Wiancko, Chief in Soils and Crops, Indiana Experiment
Station, Lafayette, Indiana, Aug. 14. 2 p. Typed, without
signature (carbon copy).
• Summary: “Dear Prof. Wiancko: During 1921, Mr. W.E.
Riegel, Tolono, Illinois, President of the National Soybean
Growers’ Association, appointed a committee, consisting of
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one prominent soybean grower and one station or agricultural
man from each state, to make a study of soybean varieties
now grown, and to try and clear up the great confusion which
has resulted in the names of varieties, for, as you know, the
same variety is frequently known under several different
names. Your name has been handed to me as a member of
this committee. At a meeting of the committee in Chicago,
Illinois, Nov. 1921, the position of chairman was wished on
me, and plans were discussed as to method of standardizing
varietal names. It was decided to grow the varieties having
more than one name at the meeting place of the next soybean
conference, which is Columbia, Missouri, and that the
members of the committee would meet at Columbia the day
preceding the conference and study these varieties, check
them up, and, if possible, assign a single name to each one
in dispute. Accordingly, this spring I sent Prof. Helm, of the
Missouri Experiment Station, a large collection of varieties,
concerning which there is much confusion as to names.
“It is desired that a report be given at the general
conference, and in this manner the aid of growers, seedsmen
and state agricultural men can be utilized to assist us in
carrying out the plan of standardizing varietal names.
“No doubt you have been notified that the regular
conference is to be held at Columbia, Mo., Sept. 1st.
Therefore, would it not be possible for you to be at
Columbia, Mo., Aug. 31st, to meet with the rest of the
committee on this variety question? In a recent letter, Prof.
Helm writes, ‘The committee should get together at least by
9 o’clock in the morning the day before the meeting’. If you
can see your way clear to attend this meeting, I feel sure that
we can do much good in straightening out this varietal name
confusion.”
Note: This is the earliest document seen (Oct. 2012) that
mentions the “National Soybean Growers’ Association.” That
association was formed (but without a clear name) in Sept.
1920 at the big meeting of soybean growers at Soyland in
Camden, Indiana.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1940. Morse, W.J. 1922. Re: Meeting in Missouri
to standardize soybean variety names. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Aug. 14. 2 p. Typed, without signature (carbon copy).
• Summary: Note: The contents of this letter is identical to
one by the same writer bearing the same date (Aug. 14) sent
to Prof. A.T. Wiancko, Chief in Soils and Crops, Indiana

Experiment Station, Lafayette, Indiana.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1941. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1922. Production of crops in Japan.
5(8):112. Aug. 23.
• Summary: These are final official statistics for major
Japanese crops.
Soy beans (in 1,000 Winchester bushels): 1909-1913:
17,775.
1919: 20,122.
1920: 21,860.
Azuki (small red beans) (in 1,000 Winchester bushels):
1909-1913: 4,447.
1919: 4,492.
1920: 5,468.
Source: Japanese Department of Agriculture and
Commerce, Agricultural and Commercial Statistics for 1920,
pages 3 to 8.
Note 1. The Winchester bushel, a British unit of volume,
is almost exactly the same as a U.S. bushel (2150.42 cubic
inches).
Note 2. The volume of azuki beans produced in Japan at
this time is about 25% the volume of soy beans.
1942. Associated Press (AP). 1922. Soy beans in corn belt.
Legume rapidly nearing a place as a major crop in central
west. Washington Post. Aug. 26. p. 6.
• Summary: “The soy bean is rapidly taking a place as a
major crop in the farming systems of the corn belt, replacing
oats to a considerable extent and taking part of the corn
acreage, says the Department of Agriculture. Although
primarily used for forage, pasture and ensilage, the growing
of seed during the last few years has become a very
profitable industry.”
“County soy bean associations, growers, county agents
and extension officials, notably in Illinois and Indiana, have
concerned themselves in the development of a commercial
outlet for the seeds, it is noted. Several mills in those States
have become interested in the possibilities of that bean as a
source of oil and meal.”
“Soy bean oil is largely used in the manufacture of soaps
and paints, and it is also used in the manufacture of lard and
butter substitutes, rubber substitutes, linoleum and printing
ink, and as a salad oil. The cake or meal is a superior cattle
feed and of high value for human consumption.”
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1943. Nemzek, Leo P. 1922. Production and use of soya
bean oil in the U.S.: A brief history of its development in the
United States. Properties of the oil and its by products. Paint,
Oil and Chemical Review 74(9):10-11. Aug. 30; 74(10):1011. Sept. 6. [1 ref]
• Summary: “Address delivered before the Corn-Belt Seed
Growers’ Association at Columbus, Missouri, Sept. 1, 1922.”
Except for the addition of helpful subdivisions (A-level
heads), this is identical to the following: Nemzek, L.P. 1922.
“The production and use of soya bean oil in the United
States with a brief history of their development.” Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Science Section, Circular No. 155. 14 p. Sept.
The heads are–Aug. 30: Introduction. Linseed failure
demonstrates need. Exposure tests show value of soya
oil. Experiment stations spread propaganda. Beans can be
grown throughout the country. Cotton and linseed mills
well situated to crushing. Average oil content 19 per cent.
Suggested specifications. Chemical constants. Drying
properties.
Sept. 6: Price fluctuation. Yield per acre. Food value
of soya bean. Importation of beans. Diversified market.
Wholesale prices of soya beans. Market for cake and meal.
Address: Chief Chemist, E.I. du Pont de Nemours & Co.
[Paint Manufacturers’ Assoc. of the U.S., Philadelphia,
Pennsylvania].
1944. Briggs, Glenn. 1922. Leguminous crops for Guam.
Guam Agricultural Experiment Station, Island of Guam,
Bulletin No. 4. Aug. 29 p.
• Summary: Contents: Introduction. Uses of legumes: As
a feed, as soil builders, as a cover crop, as catch crop, as a
green manure crop, as a windbreak. Adaptation to Guam.
Growing legumes. Harvesting. Storing seed. Feeding value.
Selection of crop. Varieties. Legumes found on the island.
Summary.
Soybeans are first mentioned in the section titled
“Harvesting” (p. 8-9), which states: “A shelling percentage
record was kept on a number of cover crops when harvested,
with the following results: Cowpeas, 69.2 per cent... soy
beans 60 per cent.”
The section on “Selection of the crop” (p. 10) states:
“... the Guam station has tested a number of legumes to
determine their adaptability to Guam conditions. Those
included in the observations were cowpeas, velvet beans,
soy beans, pigeon peas, jack beans, mungo [mung] beans
(Phaseolus aureus or P. mungo), alfalfa, Patani beans
(chochomeco, Phaseolus lunatus sp...”).
The section titled “Soy beans (Glycine soja or Soja
max)” (p. 17-18) gives details on this new crop. “Soy beans
have not been grown on the island for a length of time
sufficient to warrant the drawing of definite conclusions
regarding their adaptability. Judging from present

indications, however, it is thought that they might become a
valuable crop. Eight varieties of soy beans were planted in a
variety test on May 22 (Plate VIII), and with the exception
of the Biloxi variety (Plate IX, Fig. 1), which gave a good
germination at the start, had to be replanted on June 5, 1920.
The results of the test are shown in the following table: For
each of the 8 varieties (Mammoth Yellow, Laredo, Hahto,
Tokio, Haberlandt, Virginia, Biloxi, and Barchett [sic,
Barchet]) it shows: Date of blossoming. Height of plants at
harvest time. Date of first harvest. Yield of seed per acre.
Remarks. Biloxi gave by far the largest yield (3,600 lb/acre),
followed by Laredo (2,150), and Barchett (1,625).
A footnote states: “Since these results were obtained
during extremely wet and unfavorable weather, it is thought
that very much better results would be had in a favorable
season.” Photos show: (1) Pods and seeds of the 8 varieties.
(2) Rows of Biloxi soy bean growing at Biloxi, Mississippi.
Photo from the USDA Bureau of Plant Industry.
The summary (p. 28-29) states: “Soy beans and
peanuts [“cacaguate”] give promise of becoming valuable
leguminous crops.” The summary and last chapter
also mention adzuki beans, seguidilla (Psophocarpus
tetragonoloba [sic, tetragonolobus]), and kudzu (Pueraria
thunbergiana).
Note 1. This is the earliest document seen (March 2010)
concerning soybeans in Guam, or the cultivation of soybeans
in Guam. This document contains the earliest date seen for
soybeans in Guam, or the cultivation of soybeans in Guam
(22 May 1920). The source of these soybeans was probably
the Bureau of Plant Industry, USA.
Note 2. Concerning a “catch crop” we read (p. 4) that it
“is one that is grown as an intermediate between two crops
in an ordinary rotation, or between the rows of another crop.
The purpose of a catch crop is to utilize the land to its fullest
extent. Leguminous crops make the best catch crop because
they remove very little fertility from the soil, especially if the
vines are returned to it.” Address: Guam.
1945. McClintock, J.A. 1922. Report on resistant plants
for root-knot nematode control. Georgia Agricultural
Experiment Station, Circular No. 77. 4 p. Aug.
• Summary: “The microscopic worm, or nematode,
Heterodera radicicola (Greef) Muller, which causes rootknot, was introduced from Europe many years ago, probably
on imported plants. The mild climate of the Southern States
is especially favorable to it because some of its host plants
remain in active growth throughout the year.”
“Root-knots have been mistaken for the beneficial
nodules produced on the roots of leguminous plants such
as beans, clovers, and peas, by nitrogen-collecting bacteria,
and also for the harmful growths produced by the crown-gall
bacterium. Examinations of the growths, however, will show
that the nodules and galls produced by the bacteria are in
reality wart-like growths on the sides of the roots, or crown
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of the host plants. Root-knots produced by nematodes are
swellings involving all of the root tissues in those portions of
the roots where the nematodes are embedded.
“These minute worms enter the plants through the small
root tips, and by means of spear-like mouth-parts feed on the
root sap. The irritation caused by the nematodes in the tissues
of the host plant results in an excessive growth of new plant
cells which form root-knots. Nematodes multiply rapidly,
one female laying as many as five hundred eggs. These eggs
under favorable conditions are able to hatch in a few days,
and the small worms grow to maturity in about one month.
Thus with the possibility of ten or more generations a year
under favorable conditions in the Southern States it is easy to
understand how the root-knot nematode has become such a
serious pest in the South.”
Tests indicate that certain plants or varieties of plants
show resistance to root-knot nematodes. “The Biloxi,
Laredo, and O-too-tan soy beans show considerable
resistance to root-knot, but some infested plants have been
obtained from the test plats.” Address: Plant Physiologist,
Experiment, Georgia.
1946. Morse, W.J. 1922. Re: Itinerary in the Midwest.
Letter to Prof. C.V. Piper, Bureau of Plant Industry, USDA,
Washington, DC, Sept. 2. 4 p. Handwritten, with signature
on hotel letterhead.
• Summary: Dear Prof. Piper: Just learned from Prof.
Hackleman my itinerary for next week. It is as follows.
“Mon. Sept. 4. Paris, Illinois. c/o County Agent.
Tues. Sept. 5. Belleville, Ill. c/o County Agent.
Wed. Sept. 6. Girard, Ill. c/o County Agent.
Thurs. Sept. 7 to Fri. Sept. 8. Champaign, Ill. Inman
Hotel.
Sat. Sept. 9 to Mon. Sept. 11. Ames, Iowa. SheldonMunn Hotel.
Tues. Sept. 12 to Wed. Sept. 13. Sturgeon Bay,
Wisconsin. General Delivery. Thurs. Sept. 14 to Fri. Sept. 15.
Wooster, Ohio. General Delivery.
“My trip has been a very interesting one from the point
of view of utilization of soy beans. At the big meeting at
Columbia, Missouri, two big oil concerns of Illinois sent
representatives. One mill in Illinois has crushed considerable
1921 beans and has about 500 tons of meal for sale. Five
mills in Illinois and three in Indiana are ready to crush this
fall.”
Note: Concerning The Inman Hotel: “Absolutely
fireproof. European plan. All interurban and city cars stop
at our door. Champaign’s finest hotel. G.W. Byers–A.
Danielson–Proprietors.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.

Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Inman Hotel, Champaign,
Illinois.
1947. Ewing, P.V. 1922. Minerals and soy beans. Swine
World 10(3):18. Sept. 5.
• Summary: “The Indiana Agricultural Experiment Station
is carrying on some very fundamental feeding tests looking
towards the solving of the problem of supplying a suitable
home grown protein concentrate for feeding along with corn.
The results of recent trials indicate that soybeans with ample
minerals will meet this need.
“Previous experiments showed conclusively that
soybeans alone do not measure up to tankage, fish meal or
buttermilk in supplementing the corn ration. The result of
recent feeding trials indicate that the deficiency is in the
mineral content of the corn and soybean ration. Adding home
mixed minerals greatly increased the rate and economy of
grains.”
1948. Sandusky Register (Ohio). 1922. Huron-Co. to have
many at soybean day. Sept. 8. p. 9.
• Summary: “Huron-co farmers are planning to attend the
annual soy bean day, held at the Wooster experiment station,
on Friday, September 15, says county agent Phillips.”
“J.B. Park, professor of farm crops of Ohio state
university will speak on the culture and use of the soy bean
on the farm. Professor W.J. Morse agronomist, of the U.S.
department of agriculture, will speak upon the growth of the
soy bean industry in the U.S. J.E. Anderson will discuss the
commercial use of the soy bean and its by-product.”
“Mr. E.F. Johnson of the Johnson Seed Farm, Stryker,
Ohio, will take up the subject of sowing soy beans for seed.”
1949. Gibson, Frederick. 1922. Sunburn and aphid injury
of soybeans and cowpeas. Arizona Agricultural Experiment
Station, Technical Bulletin No. 2. p. 41-48. Sept. 15.
• Summary: “During the fall of 1920, the attention of the
writer was directed to a spotting of the leaves of cowpeas
and soybeans growing on the Salt River Valley Farm near
Mesa, Arizona... In the spring of 1921, the Department
of Agronomy of the Experiment Station planted plots of
soybeans to determine the effect of the time of planting on
the amount of growth and on the quantity and quality of the
seed produced, and these plots were placed at the disposal
of the writer for pathological study. The varieties used in the
plots were Otootan, Biloxi, Virginia, and Mandarin. Planting
was begun on April 5 and was continued on the first and
fifteenth days of each month following until August 15. All
four varieties were planted on each of these dates. Other
soybeans under observation were Barchet, Shanghai, Tokio,
and Peking.” Six small photos (Plate I, p. 47) show healthy
and unhealthy Virginia and Biloxi soybeans; aphids caused
much of the injury. Plate II shows the soybean leaf and cells
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with fungal growth from Alternaria spores. Address: Fellow
Asst. in Plant Pathology, Tucson.
1950. Chicago Daily Tribune. 1922. Hoosiers see profit in
soy bean acreage. Sept. 24. p. A14.
• Summary: In northern Indiana last summer, thousands of
acres of soy bean flourished in “soil that had been growing
corn, oats, and wheat for generations. Wise farmers who
multiplied by ten their soybean acreage of last year at
planting time have attracted the attention of farmers all
around the lower point of Lake Michigan. So much interest
was taken that a soy bean day was staged a few days ago by
growers and the farm bureau of Laporte county [Indiana].
Some 139 farmers from northern Indiana attended the
meeting on two farms six miles east of Laporte; many had
never grown soy beans. The meeting was part of a drive
organized by “C.A. Buechner, county agent, and the farm
bureau to encourage the growing of more soy beans and to
standardize varieties.”
“Inoculation, time and method of planting, cultivation
and harvesting of soy beans were subjects discussed at the
meeting by W.A. Ostrander of the soil and crops extension
staff at Purdue.” In northern Indiana, he recommended
the Hollybrook variety for hay only and the Ito San and
Manchu varieties for seed or hogging down. I.C. Bradley,
representing a soybean processing company in Chicago
Heights [about 32 miles south of Chicago, Illinois],
discussed soy bean oil extraction and the sale of the oil and
of the by-products, meal and flour. “He said soy bean flour
is being used in hospitals, especially for the treatment of
diabetes, because it contains no starch.”
Note: This is the earliest document seen (July 2016)
that mentions I.C. Bradley in connection with soybeans.
Although the name of his company is not clearly given, it
was in Chicago Heights, Illinois.
1951. Bregger, Thomas. 1922. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 14-16. Sept. For the year 1921.
• Summary: “General work: The principal crops upon
which work was commenced during the year included corn,
rice, soy beans, cowpeas, beans, vanilla, and certain forage
grasses...
“Soy beans and cowpeas.–This station is continuing
to make selections from the soy-bean varieties Mammoth,
Virginia, Haberlandt, and Hahto... In the past four or five
years the soy-bean varieties introduced and tried at the
station have included the Mammoth, Chiquita, Virginia,
Haberlandt, Wilson Five, Tokio, Bachet [Barchet], and
Hahto... The reduction in the number of varieties tested may
be ascribed in part to unfitness of all but four varieties of soy
beans.”
Various forage grasses have been planted in small plats
to determine their comparative yield for forage purposes.

These include “Job’s-tears (Coix lachryma-jobi) from the
Philippines” and teosinte. Address: Plant Breeder, Mayaguez,
Puerto Rico.
1952. Johnson, James. 1922. The relation of air temperature
to the mosaic disease of potatoes and other plants.
Phytopathology 12(9):438-40. Sept.
• Summary: Mentions (p. 440) “Soy bean mosaic, which
is inhibited at temperatures from 26º to 28º C.” Address:
Wisconsin Agric. Exp. Station, Madison.
1953. Nemzek, L.P. 1922. The production and use of soya
bean oil in the United States with a brief history of their
development. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientific Section, Circular No. 155. 14
p. Sept. Also in Oil, Paint and Drug Reporter 102(20):33, 50.
Nov. 6, 1922.
• Summary: “An address to the Corn Belt Seed Growers’
Association, Columbia, Missouri, September 1, 1922.” An
excellent overview.
Contents: Introduction: Importance and value of soybean
oil, imports of the oil into the United States (table from
1913-1921 showing pounds and dollar value), its promotion
by the Educational Bureau. Linseed failure demonstrates
need. Exposure tests show value of soya oil: Paint exposure
tests begun in May 1911 in connection with the Institute
of Industrial Research were conducted to establish its
suitability for making paint, enamel, and varnish. Soliciting
“the assistance of the State Experiment Stations and other
interested persons to urge the farmer to grow more Soya
Beans for seed.” Beans can be grown throughout the country:
Two types of soya bean oil manufacture, by hydraulic
press or expeller. Cotton and linseed mills well situated
to crushing. Average oil content 19 per cent. Suggested
specifications. Chemical constants: Physical properties of the
oil. Drying properties. Price fluctuation (incl. table, monthly,
Jan. 1920 to Dec. 1921). Yield per acre. Food value of soya
bean: Various uses in China and Japan. Importation of beans.
Diversified market (incl. table of soya bean prices, 19131921). Wholesale prices of soya beans. Market for cake and
meal (incl. table comparing composition of soya bean meal,
cottonseed meal, and linseed meal).
“American agriculture is gradually adopting the growing
of the ‘Soy Bean,’ as it is still quite generally known. Each
year witnesses an increased interest its development. This
year there has been a remarkable increase in production and
a similar increase in the number of inquiries concerning
different points relative to the possibilities of the Bean
and the utilization of the products derived from it, namely:
the oil and the cake or meal. The progress in production
is fairly well illustrated by the recent announcement that
oil will be crushed from beans grown in Central Illinois. A
weekly output at the start of from twenty-five to thirty cars is
expected.”
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“In view of the fact that there are hundreds of varieties,
many of which differ in only a few minor respects from
others, it was necessary after making preliminary tests, to
eliminate many of them in order to bring the number down
to a practical working basis. There is really nothing to be
gained by growing so many different varieties. The number
was reduced to about fifteen already popular varieties,
namely:–Mammoth, Medium Yellow, Ito San, Holly Brooks
[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black
Eyebrow, Arlington, Tokio, Mikado, Virginia, Sable, and the
Yellow Manchurian bean, which growing tests showed were
very satisfactory” (p. 4).
“In 1916 there were produced in this country in the
neighborhood of one hundred thousand gallons of Soya
Oil. The largest part of this quantity was produced by the
Elizabeth City Oil [& Fertilizer] Company, and the New
Bern Cotton Oil and Fertilizer Mills.” (p. 7).
“In China and Japan, millions of tons of soya beans are
consumed as food.” “Soya meal... finds application in human
food in connection with wheat flour and other substances like
Corn and Rye meal.
“In China soya beans are used for human consumption
as vegetables like marrow-fat beans and in the preparation
of soups. They are prepared especially as substitutes for
meat and as substitutes for chocolate and coffee. They also
enter into the manufacture of cheese and in the macaroni
preparations.
“One of the best known uses for them is in Soy, the
Chinese sauce, manufactured extensively in Hong Kong.
The process is simple. It consists merely of grinding the
bean and mixing the bean with water and Chinese yeast. The
mixture is then allowed to stand for three to four months, the
resultant liquor being the sauce.
“Soya beans are also the basis for many modern table
sauces.
“Large quantities of the beans are consumed in the form
of oil used for lubricating purposes for the greasing of axles
and in connection with much of the Chinese machinery. It is
also used as a lamp oil instead of kerosene oil. The refined
oil is frequently used for preserving sardines, and in place of
lard and Cotton Seed oil for cooking.
“During the last five years a considerable tonnage of
Soya Beans has been imported for crushing in this country.
Some of the beans have been crushed in the Cotton Seed oil
mills in the South...” (p. 10). Address: [Paint Manufacturers’
Assoc. of the U.S., Philadelphia, Pennsylvania].
1954. Morse, W.J. 1922. Re: Testing soybean varieties at
Arlington. Grading soybeans for the oil mills. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Oct. 2. 2 p. Typed, without signature (carbon copy).
• Summary: Morse has about 100 acres of soybeans planted
at Arlington, Virginia. “In this work I have many hundreds
of selections and varieties of soybeans which require rather

detailed notes. I might say that so far I have found some
rather promising varieties and selections. It may interest you
to know at least I have three Manchu selections which have
bred true to the black hilum... One of these selections looks
exceedingly promising, and was from a plant that I selected
last year which gave 20.9 per cent oil.”
“With regard to the grading of [soybean] seed for oil
mills, that is, as to oil and moisture content, etc., I have not
been able to find anyone that has done any work.” Morse
has been unable to find any grades in the Manchurian oil
industry. “I am wondering if Mr. Bradley, of the Chicago
Heights Co., is not right in going about his first year’s work
in buying beans just as beans.” Morse is concerned that
if grades are developed too quickly there might “be some
dissatisfaction the first year among the seed growers.”
Morse’s “nights have been pretty well taken up
correcting the galley proofs” of his soybean book [The
Soybean], which arrived recently. Dr. Piper “assured me that
you would receive a complimentary copy as soon as it is
available for distribution.”
Note 1. This is the earliest document seen (July 2016)
that mentions the Chicago Heights Oil Co., started by Mr.
I.C. Bradley.
Note 2. This is the earliest document seen (Feb. 2003)
that mentions interest in grading soybeans in the USA.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1955. Hackleman, J.C. 1922. Re: Soybean grades. Morse’s
new book on soybeans. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, Oct. 7. 1 p. Typed,
with signature on letterhead.
• Summary: “I agree with you regarding the grade of seed
for the mills. I think the best we can do is to buy on the basis
of ‘just beans’ this year and possibly by next year we will
have something more definite in mind. There is one other
point however, that I believe would be worth considering.
That is the question of the amount of split beans, dirt, etc.,
that will be available.
“I am certainly delighted to know that you have
discussed with Dr. Piper the possibility of my getting a
copy of your new book and that you are going to include
me among the favored few to get an author’s copy. As you
well know, my nerve is good and I am going to ask for an
autographed copy. I hope that you do not feel that I have
lost all my reason and do not know when to stop asking for
favors, but I certainly would appreciate getting the book and
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especially the signatures of the authors in it.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1956. W.H.L. 1922. The soybean–A crop with a future. Some
plain facts regarding a remarkable plant of many uses. Ohio
Farmer 150(15):354. Oct. 7.
• Summary: “The soybean has become definitely established
as a commercial crop in the Middle West. It promises to
rank with alfalfa as a hay crop; it will give clover a race
as a soil-improving crop; it has already proven its value
as a supplement to corn for both silage and hogging down
purposes. As a cash crop it has great possibilities since the oil
which it yields is in great demand both for food and for use
in the arts. Either the raw bean or the resultant cake left after
the oil is extracted or expressed has a high value as a protein
supplement when combined with the proper mineral mixture.
“These are facts which were gleaned at the recent
Soybean Field Day at the Ohio Experiment Station and
which account for the remarkable rise in popularity of the
soybean in the last few years. W.J. Morse, soybean specialist
of the U.S. Department of Agriculture, told in his talk of
the thousands of acres that were being devoted to this crop
in Iowa, Illinois and Indiana. Growers in these states are
establishing co-operative oil mills, Piatt County, Illinois,
alone devoting 1,200 acres to soybean seed production and in
addition has 50,000 acres of soybeans planted in corn.
“A large part of this development can be credited to
Mr. Morse, thru his work of introducing and establishing
soybeans in this country from their native home in
Manchuria.”
The first soybean was introduced by the USDA seed
and plant introduction program in 1899 “and since that time
between 1,500 and 2,000 introductions have been made by
the U.S. Department of Agriculture, there being between 800
and 900 distinct varieties in this number. These varieties are
given their initial test at the Arlington, Virginia, Experiment
Farm maintained by the U.S. Department of Agriculture. If
they prove of value co-operative tests are made in different
sections of the country by the state experiment stations. If
a variety proves adaptable to a section of the country it is
disseminated following its trial by the experiment station,
first thru tests with picked farmers and then to the farming
public generally.”
1957. Weather, Crops, and Markets (USDA). 1922. New
outlet for soy beans. 2(16):335. Oct. 14.

• Summary: “The increased production of soy beans in
the Corn Belt States is forcing growers to look for new
outlets for their product. Heretofore the demand for planting
purposes, especially of those varieties that would mature
seed in the Middle Western States, was greater than the
supply and growers realized abnormally high prices for their
stocks.
“With an ample seed supply in 1921, however,
the acreage was increased further, in many instances,
superseding oats. This resulted in a surplus production and
consequent lower prices. These factors are conducive to
the manufacture of soy beans into oil and cake or meal and
have stimulated the erection of mills in the corn belt for this
purpose. In North Carolina, the heaviest soy bean producing
state, cotton seed oil mills have crushed soy beans in
previous years when there was a favorable ratio between the
price of the raw and the manufactured product.”
1958. Woodworth, C.M. 1922. Re: Machine for harvesting
and threshing soy beans. Letter to W.J. Morse, Bureau of
Plant Industry, USDA, Washington, DC, Oct. 19. 1 p. Typed,
with signature on letterhead.
• Summary: “On your last visit to Urbana you told about the
machine for harvesting and threshing soy beans in the same
operation–a combined harvester and thresher. At the time
you thought it gave considerable promise.
“If you happen to have in your office, any description
including diagrams and drawings of this machine or could
tell me what manufacturing company is building them, so
that I could write to them for further information, I shall
greatly appreciate receiving the same.
“It seems to me that a machine of this kind would be a
very valuable machine for our work here and provided it did
a clean job of harvesting and threshing, it would save a great
amount of work for the farmer who is growing his beans for
seed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Prof. of Plant Breeding,
Agric. Exp. Station, Urbana, Illinois.
1959. Wilkins, F.S. 1922. Growing soy beans as a cash crop:
Soy bean meeting in Missouri shows opportunities for wider
use of crop. Wallaces’ Farmer 47(42):1232. Oct. 20.
• Summary: “What is the future of soy beans as a cash
crop? This was one of the important questions discussed at a
meeting of farmers and experiment station workers interested
in soy bean production, last month.
“According to Professor J.C. Hackleman, of the
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University of Illinois, the future is bright for the production
of soy beans for the manufacture of oil and oil meal. He
stated that the producers and manufacturers should work as
a unit to advertise the feeding value of soy bean oil meal, so
as to create a market. He stated that in his opinion it would
be necessary for the growers to concede considerably in the
price of beans than they really could afford for two or three
years until the industry becomes more firmly established.”
“W.E. Riegel, a large producer of soy beans living near
Tolono, Illinois,” said that soy beans on good land will
produce a yield of slightly more than one-third as much as
corn.
Soy beans of the viny type, such as Virginia or Wilson,
produce much better on thin [poor] land than beans of the
bushy type.
“Mr. Alex W. Beemer, representing the A.E. Staley
Manufacturing Company, of Decatur, Illinois,... stated that
his company will manufacture soy bean oil and oil meal
this fall at their plant, which is engaged primarily in the
production of corn products. He stated that since a large
part of their equipment is idle during the year, that the soy
bean oil manufacture fits admirably into their operations.
His company already has a unit for extracting soy bean oil
ready for operation this fall and will build more units as soon
as the availability of beans warrants.” A photo shows a man
(wearing a straw hat) in a field of soy beans planted with
corn. Address: Iowa Agric. Exp. Station.
1960. Estrada, Mario. 1922. La soja: Una planta con pasado
y porvenir. Estudio preliminar sobre su cultivo [The soybean:
A plant with a past and a future. A preliminary study on its
cultivation]. Nuestra Tierra 6(108):262-65. Oct. [Spa]
• Summary: Contents: Introduction. Why should one plant
soya? The growing importance of soya. Description of the
soybean plant. Experiments in José C. Paz, Junín (Buenos
Aires province), Guatraché (Central Pampa), and San Rafael,
Argentina: Varieties tested were Soja Mammoth (planted
10 Dec. 1921 in José C. Paz; yielded 1,166 kg/ha of seed),
Wilson (planted 17 Dec. 1921 in Junin yielded 1,000 kg/ha;
and in Guatraché it gave the same yield), Ito San (planted
8 Jan. 1921 in José C. Paz yielded 1,014 kg/ha, but planted
again on 14 Jan. 1922 it yielded only 348 kg/ha; planted on 3
Dec. in Junín it yielded 810 kg/ha), Pekin [Peking] (planted
20 Dec. 1920 in José C. Paz yielded 2,312 kg/ha; planted on
3 Dec. in Junín it yielded 1,060 kg/ha, etc.). Instructions for
cultivation. Sowing. Harvest. An illustration (not original)
shows a typical soybean plant.
Photos show: (1) Varieties of soya growing at the
experimental farm of the Buenos Aires Railroad to the
Pacific (Ferrocarril Buenos Aires al Pacifico) at José C. Paz.
The seeds that were multiplied at this nursery came from the
Arlington Experimental Farm in Virginia (connected with the
USDA). (2) A man standing in a field of Mammoth variety of
soybeans at José C. Paz. (3) A man standing in a field where

variety tests of soybeans are being conducted in Junín. (4)
Sowing of soybeans with a horse-drawn corn planter at Junin
in Buenos Aires province; a man wearing a hat is sitting on
the machine. (5) Five men hoeing a field of Pekin variety
soybeans.
Note 1. This is the earliest document seen (Sept. 2016)
worldwide that describes a railroad company promoting
soybeans by growing them at an experimental farm.
Note 2. At the end of this article is a small (3.5 x 2.25
inch) ad for soybean seeds (Semilla de Soja) of the varieties
Pekin [Peking], Wilson, and Ito San, as well as the Early
Buff cowpea variety. They are available from Argerich 3045,
Buenos Aires [Argentina]. Address: Argentina.
1961. Rudolfs, W. 1922. Influence of sulfur oxidation upon
growth of soy beans and its effect on bacterial flora of soil.
Soil Science 14(4):247-63. Oct. [24 ref]
• Summary: Sulfured soils treated with superphosphate
yielded the largest crops. The root systems of soy bean
plants and also nodule formation were stimulated by small
quantities of sulfur and depressed by larger amounts. “Sulfur
with acid phosphate in addition produced the best soy bean
plants, while the series receiving rock phosphate in addition
were poorest.”
Photos (p. 263) show: (1) “Soy bean plants grown in soil
which had not received fertilizers for 30 years. Sulfur alone
added.” Five pots; No. 1 is check.
(2) “Soy bean plants grown in soil which had been
fertilized for more than 30 years to which sulfur alone
added.” Five pots; No. 1 is check. Address: New Jersey
Agric. Exp. Station.
1962. Shedd, O.M. 1922. Effect of certain calcium
compounds and other substances on the yield and calcium
content of some crops. Soil Science 14(4):233-46. Oct. [10
ref]
• Summary: Discusses soybeans as affected by calcium salts,
magnesium silicate, and silica.
“In view of the fact that many of our soils have been
found to have a relatively low total calcium content, the
experiments below were intended to determine, if possible,
the effect of this element as plant food on the growth of
certain plants in such soils.
“It is very difficult to test the influence of calcium as
an essential element of plants by adding a compound to the
soil in which they are to be grown, because this brings into
the problem the effect of the other elements contained in
the same directly upon the plant as well as the effect of the
compound upon certain properties of the soil, such as acidity
and texture which influence plant growth.
“The plan adopted for these experiments was to compare
the effect of adding calcium silicate, calcium citrate, or
calcium oxalate, respectively, with that of adding magnesium
silicate, silica or dextrin, carrying equivalent amounts of
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magnesium, silicon, or carbon.
“The principal comparison was that of the calcium
and magnesium silicates in equivalent amounts.” Address:
Kentucky Agric. Exp. Station.
1963. Woodworth, C.M. 1922. The extent of natural crosspollination in soybeans. J. of the American Society of
Agronomy 14(7):278-83. Oct. [3 ref]
• Summary: “The is normally a self-fertilized plant.
The flowers are extremely small, so small, in fact, that
manipulation during artificial crossing is almost impossible
without the aid of a binocular or a hand lens. There are ten
stamens closely surrounding the pistil, and at the time when
the stigma is receptive, the anthers burst open, covering the
stigma with an abundance of pollen grains. As pollination
occurs just before the flower opens, the chances of foreign
pollen gaining entrance and effecting fertilization are very
small
Nevertheless, some natural crossing–the production of
natural hybrids–does occur. Piper & Morse (1910) reported
that in bulk seed produced in 1907 there were some oddly
colored seeds, “some of which produced plants whose
progeny showed segregation in seed color, pubescence
color, and flower color, thus proving the original seeds to be
hybrids. They believe. however, that crossing in soybeans is
far from common, and that ‘the percentage of hybrids that
occur is very small, perhaps one individual in two hundred.’”
Woodhouse and Taylor (1913) concluded from their
experiments in Sabour, India, that “natural crosses do not
occur on the plains of India to such an extent” as that noted
by Piper and Morse in America. Woodworth (1921) found
abundant evidence of segregation which clearly showed that
natural crossing does occur in the soybean. An experiment
was designed in 1916 to determine how often natural hybrids
are produced among unbagged soybean plants, as follows:
“Soybean flowers are either purple or white. Purple is
dominant to white, and the two colors form an allelomorphic
pair. Plants known to be homozygous for purple flowers
were grown two feet apart in the row, and between every two
of these, so that they alternated with them, white flowered
plants were interpolated. As the branches of the two types
intermingled, abundant opportunity was afforded for crossing
between them.”
Note: This is the earliest document seen (July 2016) that
contains the word “homozygous” in connection with soybean
breeding. Alternative forms of a given gene are called alleles,
and they can be dominant or recessive. When an individual
has two of the same allele, whether dominant or recessive,
that individual is homozygous.
“Crossing might occur in any of four different ways:
(1) white flowers might cross with white, or (2) purple with
purple on the same or on different plants; or (3) pollen from
white flowers might fertilize purple; and lastly, (4) pollen
from purple might fertilize white. Only the last named type

of cross was made use of in this experiment since it is the
only one in which the crossing can be readily determined in
the plants of the succeeding generation.”
Altogether “205 plants were grown and not one showed
evidence of hybridity.” A second experiment was designed
based on the fact that green cotyledon is recessive to yellow.
“Altogether, 7,480 pods were produced by the 155 plants
harvested. Three of these pods contained hybrid seeds, or .04
of 1 percent... Since this, however, is only one out of four
ways in which crossing may occur, the actual proportion
would be approximately one hybrid in 625 pods produced,
or .16 of 1 percent. This figure is considerably lower than
the estimate [of 0.5 of 1 percent] given by Piper and Morse
(1910).”
“Practical significance:... If, for example, natural
crossing occurs so seldom that bagging all plants is rendered
unnecessary, then that fact is worth knowing. It is important
that strains made pure by years of selection be kept pure. As
soon as crossing occurs, deterioration in yield is a common
result. Uniformity of product is also sacrificed, and market
standards cannot be met, and the result is discrimination and
reduced prices.”
“Summary: 1. Natural hybrids are shown to occur in
soybeans... 3. The percentage of cross-pollination may
presumably differ according to the variety, the locality, and
the season. 4. Hybrids may also arise by mutation. 5. It is
important to the experimental plant breeder and to the farmer
to know how much natural crossing may be expected under
given conditions.” Address: Asst. Chief in Plant Breeding,
Illinois Agric. Exp. Station.
1964. Weather, Crops, and Markets (USDA). 1922. Soy bean
and cowpea seed crops less than last year. 2(19):403. Nov. 4.
• Summary: Reports indicate low yields on reduced acreage.
Prices are lower than for several years. Eastern North
Carolina continues to be the leading producer of commercial
soy beans. Unfavorable weather conditions caused low
yields.
Figures for soybean acreage and yield (compared with
the previous year), and prices (on 3 Nov. 1920, 12 Nov.
1921, and 23 Oct. 1922) are given for the following states:
Delaware, Virginia, North Carolina, Tennessee, Mississippi,
Alabama, Georgia, Illinois, Missouri.
1965. Morse, W.J. 1922. Re: Winter meeting of the Corn Belt
Soybean Growers’ Association. Letter to J.C. Hackleman,
Illinois Agric. Exp. Station, Urbana, Illinois, Nov. 11. 1 p.
Typed, without signature (carbon copy).
• Summary: “I have recently received a letter from Prof.
C.E. Carter, President of the Corn Belt Soybean Growers’
Association, notifying me that the Association will hold its
winter meeting in Chicago, Dec. 4th, in the Assembly Hall of
the Livestock Record Building, at 2 o’clock in the afternoon.
It was suggested by Prof. Carter, that I write to each of the
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members of the committee on soybean nomenclature, in
order to get as many as possible of them together preceding
the meeting, so that I could make some sort of report on
varieties to the general meeting.
“Mr. Ostrander, of Purdue University [Indiana] has
written Mr. Carter regarding the purity of the Manchu
variety... The Manchu has only one color of pubescence,
namely, the tawny or brown. There have always been
two colors of hilum in the Manchu, but this past season, I
succeeded in obtaining a strain breeding true and having
a pure black hilum. I am planning to develop a pure black
hilum strain with this selection.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1966. Hackleman, J.C. 1922. Re: Soybean mills in Illinois.
Letter to W.J. Morse, Forage Crop Investigations, USDA,
Washington, DC, Nov. 18. 2 p. Typed, with signature on
letterhead.
• Summary: Statistics for soybeans grown in Illinois,
compiled by the farm adviser in each county, are
significantly higher than those estimates reported by USDA’s
Bureau of Crops.
The soybean crushing plant at Monticello, Illinois,
“is making progress but will not be ready to receive beans
before the first of the year. A number of us went thru the
plant very carefully. Those folks are very much in earnest
and I believe will make their plant go across in fine shape.
They are buying their first beans this week taking them in at
$1.25 per bushel. These are ‘contract’ beans as they are short
on storage room.
“Staley [A.E. Staley Mfg. Co., Decatur, Illinois],
Chicago Heights [Oil Co., Chicago Heights, Illinois], and
East St. Louis [East St. Louis Cotton Oil Co., East St. Louis,
Illinois] are all out after beans but the farmers are not selling
much yet. They will probably begin about January 1.
“I shall see you December 4. I have my reservation
at the Atlantic. If you go there, insist on being in the New
Portion which is fireproof.”
Note 3. This is the earliest document seen (March
2008) that mentions a soybean crushing plant at Monticello,
Illinois. By early 1923 we learn that it was a cooperative
(Monticello Co-operative Soybean Products Co., later also
called Piatt County Soybean Cooperative Co.).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1967. American Bee Journal. 1922. Soy bean honey.
62(11):525. Nov.
• Summary: “C.L. Sams, Extension Specialist in
Beekeeping, is quoted in the High Point Enterprise (North
Carolina) as authority for the statement that Dr. E.E.
Kickham secured an average of 117 pounds of honey per
colony from soy beans from 40 colonies, after a heavy spring
flow.”
1968. Bois, D. 1922. Essais de culture de variétés de Soja,
en 1921, en divers points de la France [Cultivation trials of
varieties of soybeans in 1921 at various points in France].
Revue d’Histoire Naturelle Appliquee 3(11):348-60. Nov.;
3(12):379-84. Dec. [Fre]
• Summary: Following an introduction, Part A concerns
trials made in the region of Paris, and Part B trials made in
the south (Midi) of France.
In May 1921 the National Society for Acclimatization
sent to the Museum of Natural History (Div. of Crops;
Culture) 23 varieties of soybeans that had been procured
from the USDA Bureau of Plant Industry. These were
likewise given to other members of the Society to test at
various places in French territory. The name of the varieties,
the place tested, and the results are given in tables. Places
included the area around Paris, Dep. of la Seine, Tabor
(Czechoslovakia), Delft (Netherlands), in Verrières (Seine-etOise) at MM. Vilmorin-Andrieux & Co. by M. Meunissier.
The varieties of greatest interest in the region around Paris
were Ito San, Manchu, Peking, Guelph, Black Eye Brown,
and Early Brown. Other varieties are Haberlandt, Mammoth,
Chiquita, Easy Cook, Austin, Morse, Tokyo, Hahto,
Shanghai (Synonym: Tarheel Black), Wilson Five, Otootan,
Laredo, Peking, Virginia, Biloxi, Barchet, and Wisconsin
Early Black; these all came from the USA and their names
are written in English. Address: Professeur au Museum
national d’Histoire naturelle [France].
1969. Purdue Agriculturist (Indiana). 1922. Soybeans.
17(12):28. Nov.
• Summary: Soybeans as replacement for clover and for
pressing for oil are discussed. “Ten thousand acres of
soybeans were grown last year in Carroll county, mostly with
corn. Taylor Fouts, a former Purdue student, went back to
his farm with advanced ideas of agriculture, and despite the
criticisms of neighbors, developed the soybean idea to its
present rank, getting his start from seed sent to him by the
Purdue Agricultural Experiment Station for a co-operative
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variety test in 1906. The three Fouts brothers have a group of
farms near Camden, which they call ‘Soyland,’ and here they
demonstrate the value of the new legume...
“Pressing for oil: An unusually profitable industry
in soybean growing may soon be developed through the
demand for oil from the threshed bean. A pressing mill is
in operation at Chicago Heights, Illinois, and mills may
be opened in the near future at Peru, Logansport, and
Huntington [all 3 cities in Indiana]. The Chicago Heights
company is considering a plan of pressing and grinding the
soybeans and returning the soybean meal to the farmers, free
of charge. The profit of the company is to be realized entirely
on the oil to be obtained... Hollybrook, Ito San, and Manchu
are the varieties recommended for Indiana.” Address:
Indiana.
1970. Weather, Crops, and Markets (USDA). 1922.
Movement of soy beans reported below normal. 2(23):491.
Dec. 2.
• Summary: A table gives soybean prices on 12 Nov. 1921,
23 Oct. 1922, and 20 Nov. 1922 for the following states:
Delaware, Virginia, North Carolina, Tennessee, Illinois,
Indiana, Ohio, and Missouri. Prices offered to growers per
100 pounds “thresher-run” on 20 Nov. 1922 range from
$1.75 in Illinois to $2.60 in North Carolina. Average price is
$2.25.
1971. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1922. The soya bean crop of
Manchuria. 5(24):374. Dec. 13.
• Summary: “According to an unofficial report the crop of
soya beans in North and South Manchuria is expected to
reach 5,150,000,000 pounds as compared with 4,480,000,000
pounds in 1921.
“Source: London Grain, Seed and Oil Reporter,
November 8, 1922, p. 6.”
1972. Robison, W.L. 1922. Cooking soybeans for hogs
(Letter to the editor). Ohio Farmer 150(25):652-53. Dec. 16.
• Summary: This reply to a brief letter to the editor
(concerning an article in the Oct. 7 issue) discusses tests
in feeding cooked soybeans pigs at the Ohio Agricultural
Experiment Station.
“At the rate at which they were used in the experiment
200 hogs would require 140 pounds of soybeans daily and
300 hogs 210 pounds. In cooking the beans for a number of
hogs a feed cooker, such as those offered on the market, or
else a largo iron kettle, would be desirable.
“Cooking soybeans greatly improves their palatability.
In our experience when the feeds were self-fed separately,
the pigs failed to take enough of the beans to balance their
ration and when they were ground and mixed with the
other feeds pigs getting the mixture containing soybeans
ate considerably less feed than those fed tankage as a

supplemental feed, indicating in another way their dislike
for the raw beans. On the other hand, no difficulty has been
experienced in getting the pigs to eat the cooked beans.
Lot 1 of the experiment under discussion, which is still in
progress, ate an average of 42 lb. of feed daily a head during
the first 19 weeks of the trial. They received corn and ground
soybeans (raw). Lot 5 getting corn and cooked soybeans ate
an average of five pounds of feed daily a head during the
same time.
“As was mentioned in the article referred to, cooked
soybeans gave much better results than the raw beans. This
has been true of two experiments in dry lot and one on
forage.” Address: Ohio Agric. Exp. Station, Cleveland, Ohio.
1973. Hackleman, J.C. 1922. Re: Farmers growing certified
seed of the soybean variety Manchu in Illinois. Letter to W.J.
Morse, Forage Crop Investigations, USDA, Washington, DC,
Dec. 21. 1 p. Typed, with signature on letterhead.
• Summary: Two Illinois farmers growing certified Manchu
seed are: (1) Mr. John T. Smith, R.R. #5, Urbana, and (2) Mr.
Frank Barton, Homer. Both fields were hand-picked.
“We will have considerable certified Manchu seed on
our list this year, and if you will just refer people to the
Illinois Crop Improvement Association, we will be glad to
take care of it. The two men whose names I have given you
have two of our purest lots of seed.”
Note: This is the earliest document seen (July 2010)
stating that certified soybean seed (Manchu variety) is
actually being grown (or exists).
Note: This is the earliest document seen (July 2016)
that mentions a state “Crop Improvement Association” in
connection with soybeans (one of three documents).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1974. Baughman, Walter F.; Jamieson, George S. 1922. The
chemical composition of soya bean oil. J. of the American
Chemical Society 44(12):2947-52. Dec. [7 ref]
• Summary: The sample of soy bean oil examined had
specific gravity 0.9203 at 25º/25ºC, index of refraction at
20ºC of 1.4736, iodine value (Hanus) of 128.0, saponification
value 189.5, acid value 0.5, acetyl value 17.0, ReichertMeissl value 0.16, Polenske value 0.26, unsaponifiable
matter 0.6%, saturated acids 11.5%, unsaturated acids 83.5%,
and iodine value of unsaturated acids 148.7.
The fatty acids were separated by distillation and
precipitation of the bromine and other compounds and
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identified.
Detailed analysis showed the composition of the oil to
be as follows: Glycerides of linolenic acid 2.3%, of linolic
[linoleic] acid 51.5%, of oleic acid 33.4%, of palmitic acid
6.8%, of stearic acid 4.4%, of arachidic acid 0.7%, and of
lignoceric acid 0.1%; plus 0.6% of unsaponifiable matter.
Full details of the methods used are given.
Note: This paper found that the percentages of
glycerides given by Matthes and Dahle (1911, p. 424-35)
to be incorrect. Address: Oil, Fat & Wax Lab., Bureau of
Chemistry, USDA.
1975. Kennard, D.C.; White, P.S. 1922. Mineral mixtures for
growth of chickens and egg production. Ohio Agricultural
Experiment Station, Monthly Bulletin 7(11-12):171-78. Nov/
Dec. Whole nos. 83-84. [4 ref]
• Summary: The authors found that soybean meal may
be successfully used as a protein supplement to rations
for growth of chickens or for egg production if a suitable
mineral mixture is added. It is not clear whether they used
ground whole soybeans or defatted soybean meal. The
mineral mixture increased the value of the vegetable protein
ration for growth and egg production by over 40%.
1976. Wiancko, A.T.; Mulvey, R.R. 1922. Soybeans in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 238 (Revised ed.). 16 p. Dec.
• Summary: Contents: Summary. Introduction. Place in the
rotation. Soil preparation. Soil fertilization. Inoculation.
Time, method, and rate of planting. Cultivation. Harvesting.
Threshing. Varieties. Table V (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and
hay production, 1903-1922.” The variety that was named
Hollybrook in the original March 1920 edition is now named
“Midwest (Hollybrook).” First tested in 1905-09, it was
also tested in 1917-21. Four varieties that had only numbers
in 1916-22 are now named: Pinpu (28050), Wea (30600),
Dunfield (36846), and Aksarben (36576, named by the
Nebraska Station). Varieties tested in 1919-22 were Ito San
(check), A.K., and Arlington.
A sidebar summary facing page 3 states: “Indiana
farmers should make more extensive use of the soybean.
Its chief value on the ordinary farm lies in its high feeding
quality, as either grain, hay, or green forage, and in its
beneficial effect upon the productiveness of the soil for
crops which follow in the rotation. The soybean should find
a place wherever additional protein feed is required, as it
will readily take the place of such high-priced concentrates
as tankage and cottonseed meal. On account of its nitrogenfixing ability, it provides an excellent leguminous substitute
whenever clover fails in the rotation. A fair trial of the
soybean will easily demonstrate its claim to an important
place in Indiana agriculture.”
The photos are similar to those in the 1920 edition. One

additional photo (p. 16) shows soybean hay in cocks on a
farm near Clark’s Hill, Indiana.
Note: This is the earliest document seen (Oct. 2013) that
mentions the soybean variety Midwest.
1977. Anders, C.B. 1922. Raymond Branch Agricultural
Experiment Station. Mississippi Agricultural Experiment
Station / Agricultural and Mechanical College of Mississippi,
Annual Report 35:49-52. For the fiscal year ending June 30,
1922. See p. 51.
• Summary: The section titled “Forage Crops” (p. 51)
states that, at the Raymond Branch Agricultural Experiment
Station, six varieties of soy beans were compared for their
value as forage. “Hollybrook Early was the earliest to
mature. The O-Too-Tan [Otootan] is considered best suited
for hay and the Mammoth Yellow best for grain and soil
improvement.” Address: Asst. Director in Charge, Raymond
Branch Station [Raymond, Mississippi].
1978. Baldwin, R.J. 1922. Report of the Division of
Extension Work. Michigan Agricultural Experiment Station,
Annual Report 34:207-228. From July 1, 1920 to June 30,
1921.
• Summary: Section 6, “Farm crops” states (p. 216): “The
Michigan Crop Improvement Association continues to be
a very active arm of the Farm Crops Extension Service in
Michigan in raising the seed standards and furnishing a
supply of seeds of superior and adaptable varieties. Through
the cooperation of the Farm Crops department, State Farm
Bureau, county agents and cooperative elevator managers,
the Association is serving nearly every section of the State,
and in addition to Michigan farmers it is in direct contact
with many farmers of New York, Pennsylvania, Indiana,
Illinois, Nebraska, Minnesota, Wisconsin, Alberta, etc.
“The membership of the Association is somewhat larger
than last year with a total of 712 registered seed farms which
are located throughout the agricultural sections of the State.
“The efficiency of these seed farms and the quality
of their product was clearly demonstrated at the 1920
International Grain and Hay Show held at Chicago. In
competition with the United States and Canada, members
of the Michigan Crop Improvement Association won the
first twenty-eight prizes offered in the rye class and fourteen
of the first twenty prizes in the soft winter wheat class. In
addition to these several prizes were won in oats, soy-beans,
barley, etc.”
Page 217: “The soy-bean demonstrations have added
much impetus to the soy-bean production this year,
especially to the growing of the superior varieties and to the
producing of pure seed of the same.
“Farmers in general are anticipating the planting of an
exceptionally large acreage of soy-beans next year due to the
failure of their clover seedings this year. In that Michigan
is now producing a large acreage of pure seed of the best
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adapted varieties, it is thought that the extension service
rendered with soy-beans will prove to be of considerable
value to our farmers next spring. This year the Farm Bureau
seed department found that a great per cent of clover seed
produced in Michigan is not of the desired high quality,
consequently every effort is being made to raise the
standards of the growers by encouraging the eradication of
weeds, preparation of good seedbeds, and the use of lime and
acid phosphate.”
Note: This is the earliest document seen (July 2016)
that mentions a state “Crop Improvement Association” in
connection with soybeans (one of two documents). Address:
Extension Director, Michigan.
1979. Bois, D.; Gérôme, J. 1922. Essais de culture de
quelques variétés de Soja au jardin d’experiences du
Muséum, en 1921 [Culture trials with some varieties of
soybeans in the experimental garden of the Museum of
Natural History, Paris, in 1921]. Bulletin du Museum
National d’Histoire Naturelle 28(4):322-28. [1 ref. Fre]
• Summary: The soybean was cultivated at the Museum
of Natural History (Paris) in 1779, and perhaps as early as
1740. In recent years, the soybean has come to be grown
quite widely, even in the United States. Therefore the authors
wish to re-evaluate this plant, especially as a crop with
non-food industrial uses, and to find its real economic and
agricultural value for France. In the spring of 1921 France’s
National Society for Acclimatization received 23 highly
regarded soybean varieties from the U.S. Department of
Agriculture. Some of these were sent to the Museum, where
they were cultivated in the experimental garden, being sown
on May 12 and June 1, 1921. They were also sown in other
parts of France. The early varieties did best, especially at
more southerly latitudes. Tables (p. 325-26) give data on
the following varieties grown at the Museum: Black Eye
Brown. Early Brown. Guelph. Ito San. Manchu. Mandarin.
Wisconsin Early Black. Also tested at the Museum in 1921
were soybean varieties from Delft (Netherlands), and Tabor
(Czechoslovakia) (See table p. 328). Other varieties tested
in other places: Haberlandt. Hahto. Tokyo. Virginia. Wilson
Five.
1980. Cain, G.D. 1922. Station No. 3: North Louisiana
Experiment Station, Calhoun. Louisiana Agricultural
Experiment Station, Annual Report 33:11-13. For the year
1920.
• Summary: Mentions “pea vine hay” [from cowpeas]. “In
the variety tests of soy beans, the largest yields for hay were
made by Arlington and Virginia. They also seemed to yield
the largest amount of grain of any of the new varieties tried
at this Station.
“Grazing hogs on corn and soybeans gave 667.67 lbs. of
pork per acre. The yield of beans was not estimated... Where
cowpeas were substituted for the soybeans in the grazing

experiment, 12.3 pounds of pork were per bushel of corn.”
Address: Asst. Director in Charge.
1981. Davenport, Eugene. 1922. Progress of investigations.
Illinois Agricultural Experiment Station, Annual Report
34:1-20. For the year ended June 30, 1921. See p. 11-13.
• Summary: The section titled “Agronomy” states (p. 13):
“A pure-line selection of soybeans is also gaining favor in
certain localities of the state. Investigations on inheritance
in the small grains and soybeans are under way, and the
possibilities appear great of producing superior strains by
combining the good qualities of various distinct lines by
cross-breeding, and also by isolating promising selections.”
Address: Director of the Station, Urbana, Illinois.
1982. Garner, W.W.; Allard, H.A. 1922. Effect of the relative
length of day and night on the flowering and fruiting of
plants. Smithsonian Institution, Annual Report p. 569-88 +
17 plates at end. For the year 1920.
• Summary: This is a less technical account of the landmark
study than that in the Journal of Agricultural Research
28:555-606 (1920). Photos show: (1) Triangular type of
shade with cheesecloth covering over a row of soybeans,
used in the 1916 test. (2) Soy bean, shaded with mesh
netting. (3) Different mesh sizes of shade cloth, natural size.
(4) Small dark chamber used in the 1918 experiments. (5)
Larger dark house used in 1919 tests, with soybeans outside.
Address: Physiologists, USDA.
1983. Greene, S.W. 1922. Coastal Plain Experiment Station.
Mississippi Agricultural Experiment Station / Agricultural
and Mechanical College of Mississippi, Annual Report
35:52-59. For the fiscal year ending June 30, 1922. See p.
58-59.
• Summary: In the section titled “Forage crops,” the
subsection on “Plot tests” (p. 58) states that at the Coastal
Plain Experiment Station, variety and time-of-planting tests
were conducted on soy beans. No details or variety names
are given. Address: Animal Husbandman in Charge, Coastal
Plain Station [Newton, Mississippi].
1984. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1922. Department of Poultry Husbandry:
Can soybean oil meal be substituted for tankage? 35:39-40.
For the year ending June 30, 1922.
• Summary: “Poultry is rapidly becoming one of the
important sources of income on the farms of Indiana.” And
“soybean oil meal is becoming a permanent feed on Indiana
farms and is a cheap source of protein...” In an experiment:
“Six pens of 30 Barred Plymouth Rocks were each fed a
basal ration and in addition, tankage alone, soybean oilmeal
alone, and soybean oilmeal and tankage combined in
different proportions and supplemented with enough steam
bone meal to more than make up for the shortage of ash
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in the soybean oilmeal.” The results “indicate that either
soybean meal is not very valuable as a feed for poultry or
that steam bone (it being tricalcic phosphate) does not take
the place of ash in the tankage. Other data available point to
the latter as a logical conclusion and so the next experiment
will involve a change in the kind of ash added to the soybean
meal. Evidently same tankage might be replaced with
soybean meal.”
A similar trial was made with sixty White Leghorn
pullets. “While the tankage pen did not lay as well as might
be expected, it did twice as well as the soybean-meal-fed
birds. Something was lacking in Pen No. 2.”
Note 1. The terms “soybean oil meal,” “soybean
oilmeal,” and “soybean meal” are used interchangeably in
this article.
Note 2. This is the earliest English-language document
seen (Sept. 2016) with the term “soybean oil meal” in the
title. Address: Lafayette, Indiana.
1985. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1922. Department of Entomology. 35:28-31.
For the year ending June 30, 1922.
• Summary: “Up to the present the soybean has been
practically free from insect pests but with the rapidly
increasing acreage in this crop we may anticipate some
trouble from this source. The past year one pest of
importance became evident. This is what we have heretofore
called the clover root circulio (Sitona hispidulus) although
specimens sent to the U.S. Bureau of Entomology were
determined as an European species (Sitona crinita) probably
a recent importation. There is reason to question this
determination.” Note: In 1993 these two species were called
Sitona hispidula and S. crinitus respectively.
“This insect, which seems to attack soybeans in Indiana
only when following clover, destroys the young plants by
eating the buds and riddling the foliage. From observations
to date it would seem that control lies in a rotation which
is practical in this case since it is not desirable as a rule to
follow clover with soybeans.”
Note: The Chief of Entomology is currently John J.
Davis, B.S. Address: Lafayette, Indiana.
1986. Kidder, A.F. 1922. Station No. 2: Baton Rouge,
Louisiana. Louisiana Agricultural Experiment Station,
Annual Report 33:9-11. For the year 1921.
• Summary: In fertilizer experiments: “Soybeans in corn,
followed by cotton, in a two year rotation of corn and cotton
produced considerably more cotton than adjoining plats
given over to the same rotation without soybeans.”
Crop production: “Different varieties of cowpeas and
soybeans are being planted for grain as well as for hay.”
Address: Agronomist and Asst. Director in Charge.
1987. Lipman, Jacob G.; Blair, Augustine W. 1922. Report

of the Department of Soil Chemistry and Bacteriology.
The influence of lime on the yield and nitrogen content of
soybeans. New Jersey State Agricultural Experiment Station,
Annual Report 43:355-56. For the year ending June 30, 1922.
• Summary: “The season of 1921 completes a continuous
record with soybeans on sassafras loam soil, limed and
unlimed plots, for a period of 9 years. The lime (ground
limestone) is applied at the rate of 2 tons per acre at intervals
of 5 years. Acid phosphate and muriate of potash are used in
liberal amounts, but no commercial nitrogen is used.
“During the season of 1921, six varieties of beans were
grown on limed plots and also on corresponding unlimed
plots. Six other varieties were grown on limed plots only.
The beans were grown to maturity and threshed for seed. The
results are reported in table 6.
The six samples grown on the limed plots of the first
section show an average yield of 17.1 bushels per acre, and
those in the second section an average of 19.8 bushels per
acre. Swan, Manchu, Austin and Virginia show a yield of 19
bushels or over per acre.
“The average percentage of nitrogen in the beans from
limed plots is 6.6 per cent with 3 samples running slightly
over 7 per cent.
“The soil of the unlimed section has become so
unfavorable in condition as to be almost unproductive,
the average yield for these plots being only 1.25 bushels
per acre. It may be pointed out also that the percentage of
nitrogen in these is slightly lower than in the beans from
the limed sections. On the other hand, the percentage of
nitrogen in the stalks from the unlimed section is distinctly
higher than in the stalks from the limed section. This is
contrary to the usual experience and may possibly be due to
the presence, in the former, of immature pods which did not
thresh out properly.
“The total nitrogen recovered from the limed section
varies from 60 to 104.7 pounds per acre, the average being
about 80 pounds for the first 6 varieties and 90.7 for the
second 6 varieties.
The average recovery for the unlimed plots was less than
10 pounds per acre.
“Although this is a rather extreme case, it affords a
striking example of the value of lime in winning nitrogen
from air through the use of leguminous crops. Each year the
limed beans have returned about twice as much nitrogen as is
returned by an ordinary crop of corn, wheat or hay, and still
after 9 years show no nitrogen deficiency, nor does the soil
get perceptibly poorer in nitrogen.
“It would not be desirable in most cases to grow
soybeans year after year on the same land, but the work
shows how valuable they would be as an aid in maintaining
soil fertility could they be made one of the crops of the
rotation.”
Table 6 shows “The influence of lime on the yield and
nitrogen content of soybeans–1921.” The varieties tested
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are: Baird, Swan, Wilson, Ebony,
Edna, Minn. No. 115, Haberlandt,
Manchu, Manhattan, Austin, Elton, and
Virginia. The highest yield was 24.3
bushels per acre from Manchu on limed
soil. Address: 1. Soil Chemist and
Bacteriologist; 2. Assoc. Soil Chemist.
Both: New Brunswick, New Jersey.
1988. Vestal, C.M. 1922. Soybean
and mineral supplements for fattening
hogs. Indiana (Purdue) Agricultural
Experiment Station, Summary H-6. 4 p.
• Summary: “An efficient home grown
protein concentrate to supplement
corn is one of the greatest needs in
swine feeding in the corn belt. Recent
feeding trials at this station indicate
that soybeans with mineral mixtures
consisting of acid phosphate [10 parts
of 16%], wood ashes or pulverized
limestone [10 parts], and salt [1 part]
will meet this need.”
Three mineral mixtures were tested
with corn and soybeans. A feeding
trial for fattening hogs in dry lot (8
hogs in each lot) using shelled corn,
ground soybeans, soybean oilmeal, 60%
tankage and minerals was conducted
from April 10 to July 8, 1922. The
results are given, and include 2 tables.
The report ends with a 6-point
summary followed by the sentence:
“This summary is to serve as a progress
report only. Similar tests will follow.”
Address: Dep. of Animal Husbandry,
Lafayette, Indiana.
1989. Walker, G.B. 1922. Delta Branch
Station. Mississippi Agricultural
Experiment Station / Agricultural and
Mechanical College of Mississippi, Annual Report 35:45-49.
For the fiscal year ending June 30, 1922. See p. 48.
• Summary: The section titled “Forage and legume crops”
(p. 48) states that, at the Delta Branch Station, soy beans and
peas were tested as forage and legume crops. No details are
given.
Note: A financial statement in this annual report (p. 7)
shows income and expenses. The Mississippi agric. exp.
station received from the U.S. government $15,000 from
the Hatch Fund and $15,000 from the Adams Fund; it also
earned $8,247 from the sale of farm products. So the Station
had $38,248 available for its work in 1921-22. The two main
expenses each year were for salaries ($19,000) and labor

($6,800). Address: Asst. Director in Charge, Delta Branch
Station [Stoneville, Mississippi].
1990. William Morse (Photograph). 1922.
• Summary: This digital photo of Morse, seated, dated
1920s, was sent to Soyfoods Center by Joyce Garrison
(William Morse’s granddaughter) of West Hartford,
Connecticut (July 2004).
1991. Morse, W.J. 1923. Re: Letter from H.C. Chang
regarding crops in Manchuria. Letter [memorandum] to
Prof. C.V. Piper, Washington, DC, Jan. 13. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Dr. Piper: Relative to the attached letter
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from Dr. Taylor and Mr. H.C. Chang, will say that at the time
of Mr. Chang’s visit to the Department I had rather a pleasant
visit with him regarding crops in Manchuria. At that time Mr.
Chang did not care for any of our soybean varieties, but said
that if we desired any varieties from Manchuria he would
be glad to send us seed. In view of the last paragraph in his
letter, I would be very glad indeed if Dr. Taylor would ask
Mr. Chang to send us as many varieties of soybeans as he
might be able to obtain. Four ounces would be ample of each
sort. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1992. Urbana Daily Courier (Urbana, Illinois). 1923.
Official program for Farmer’s Week at University of Illinois.
Jan. 18. p. 6.
• Summary: “Following is the official program for Farmers’
week at the University of Illinois beginning January 22 and
ending the 26th:”
“Thursday, January 25. Morning Session... 10:50–
Utilization of nitrogenous crops, with special reference
to soy beans. Professor W.H. Smith, Professor J.C.
Hackleman.”
1993. Morse, W.J. 1923. Re: Soybean varieties suited for
the production of oil and meal in Illinois. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Jan. 24. 2 p. Typed, without signature (carbon copy).
• Summary: “I have your letter of January 18th with
regard to growing certified Haberlandt seed in southern
Illinois. I think your idea of growing this variety in that
section an excellent one, as the Haberlandt according to my
experience is a most excellent variety for yield of seed and
for production of oil. It will fit in with the scheme that you
are working out now in Illinois for the production of oil and
meal. I should judge it would be to southern Illinois what the
Manchu is to northern Illinois. I regret that we do not have
seed of the pure Haberlandt in quantity at the present time.
“It is quite likely that you could obtain the amount you
desire from Dr. R.Y. Winters, North Carolina Experiment
Station, Raleigh, N.C. Dr. Winter has been working with the
Haberlandt for several years, and it is being grown to quite
an extent in North Carolina. He has one strain that he claims
to be exceptionally high yielding, and I would suggest that
you write to him to see if you could not obtain 1½ bushels of
seed for your work in southern Illinois. It perhaps might be
well to suggest to him that the seed would be used more or

less experimentally, and that for two or three years southern
Illinois might be a field for sending North Carolina seed.
“A few years ago Mr. Bruce L. Fain, Kane, Illinois, was
producing Haberlandt seed. We purchased some Haberlandt
from him once or twice and always obtained a very good
quality of seed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1994. Barr, J.E. 1923. Marketing the cowpea seed crop.
Farmers’ Bulletin (USDA) No. 1308. 27 p. Jan. See p. 24, 26.
• Summary: A table (p. 24) gives the price of recleaned
stocks of peas (sacks free). The price of “Mixed Cow Peas
and Soja Beans” is $2.65 per bushel in 5-bushel lots, or
$2.75 per bushel.
The section titled “Competitive crops” (p. 26) states:
“The price of cowpeas is affected more or less by the supply
of soy beans and velvet beans for seed and the publicity
given these crops by various agencies.”
“Based on the comparative seeding capacity of each
of these crops per unit, the price of cowpeas is almost
invariably higher than that of either soy beans or velvet
beans, but in fact that cowpeas succeed under a greater
diversity of conditions makes them more desirable in many
sections.
“Although the acreage and consequent demand for
soy beans and velvet beans for seed have increased greatly
during recent years, they have had little effect on the demand
for cowpeas.” Address: Investigator in Marketing Seeds,
Bureau of Agricultural Economics.
1995. Henderson (Peter) & Co. 1923. Wholesale catalogue
for market gardeners and truck farmers. New York, NY. 32 p.
Jan. 27 cm.
• Summary: A full-page section (p. 27) is titled “Condensed
list of farm seeds” with the subtitle: “See full description
in Henderson’s Farmers Manual sent post free.” In the left
column we read, under “Beans for soiling, fodder, etc.:
“Early Green Soja. It grows about 4 ft. high and yields
ten to twenty tons of green fodder per acre, or 20 to 40
bushels of Beans. Price, peck, $2.25; bushel (60 lbs.), $8.00;
10 bush., @ $7.90. Sow 3 pecks per acre.
“Early Wilson Black Soja. Price, peck, $1.75; bushel,
$6.00; 10 bush., @ $5.90.”
The rear cover of this catalogue, titled “Three
generations of Hendersons–1847-1923” shows a simplified
family tree and states: “The business house of Peter
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Henderson & Co. was founded in 1847 by Peter Henderson
and is now carried on by his son Charles Henderson and
two grandsons of the founder, viz., Peter Henderson [son of
Alfred Henderson, deceased] and Howard M. Henderson
[son of Charles Henderson], thus ensuring its continuance
along the lines originally laid down by its founder.” “Peter
Henderson & Co. do a larger business with market gardeners
than any other seed house in the United States.” The
signatures of the three owners appear at the bottom of the
page.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
1996. Kephart, L.W. 1923. Quackgrass. Farmers’ Bulletin
(USDA) No. 1307. 32 p. Jan. See p. 21. Undated.
• Summary: “Quackgrass or witchgrass is a creeping
perennial grass, related to common wheat, and one of the
most widely distributed and destructive weeds in the North
Temperate Zone... Quackgrass can rarely be exterminated on
large areas, but it can be brought under reasonable control.”
In the section titled “Control practices” is a subsection
on “cultivated crops” which states: “In some sections soy
beans in rows for seed have proved very satisfactory.”
The next subsection, “Smother crops,” discusses corn,
buckwheat, hemp, and rape. “In sections where it can be
grown commercially, hemp is an excellent smother crop.
In parts of Wisconsin it is said to destroy quackgrass and
Canada thistle without the aid of a cultivated crop. Hemp
is not an economical crop to grow unless there are local
scutching facilities for preparing the fiber; however, it may
be found useful anywhere on a small scale.”
Note: Webster’s Dictionary defines scutch, a verb first
used in 1733, as “to separate the woody fiber from (flax or
hemp) by beating.” Address: Asst. Agronomist, Office of
Forage-Crop Investigations, Bureau of Plant Industry.
1997. Oshima, Kokichi; Church, Margaret B. 1923.
Industrial mold enzymes. Industrial and Engineering
Chemistry 15(1):67-70. Jan. [13 ref]
• Summary: “A new method for quantitative estimation
of protease is described in this paper. Many strains of the
Aspergillus flavus-oryzae group, which were separated from
tane-koji used in shoyu manufacture and related industries,
showed individually the production of amylase and protease
of widely different strengths... Even on soy-bean flour, which
contains no starch, strong amylase is produced.”
The molds were cultivated on various media, including
“soy-bean milk agar.” “Experiments here show that
extracellular and intracellular enzymes are the same, and
after a certain period of growth all enzymes are excreted.”
On page 68 is a reproduction of an interesting label,
written in both Japanese and English, on an envelope
containing “commercial mold ferment.” The English-

language portion reads: “Pure Cultured Aspergillus Soja.
Registered Trade Mark.” Illustrations show conidiophores of
Aspergillus.
Photos show: (1) A worker in or near a koji room with
koji trays inoculating the ingredients for making soy sauce
with the mold ferment, Aspergillus flavus. (2) A series
of modern, brick-walled koji rooms with wooden doors.
Address: 1. Hokkaido Imperial Univ., Sapporo, Japan; 2.
Bureau of Chemistry, USDA, Washington, DC.
1998. Westbrook, E.C. 1923. Results with special crops
in the Piedmont section in 1922. Georgia State College of
Agriculture, Extension Circular No. 89. 4 p. Jan.
• Summary: “The tremendous losses from the ravages of the
boll weevil have forced the farmers of the Piedmont Section
of Georgia to supplement a part of their acreage formerly in
cotton with some other cash crop.”
“In an effort to determine which crops were showing the
greatest promise in the Piedmont section a brief survey was
made in December to find out what returns the farmers had
gotten from special crops in 1922.”
“Soy beans were the most outstanding and most
promising forage crop grown in 1922. While the acreage was
not large, the yields were very satisfactory. On twelve farms,
with a total of 86 acres of O-too-tan soy beans, an average
of 3,300 pounds of hay and 8 3/4 bushels of seed were
produced. These yields were produced with very little rain.
In some cases one ton of hay was produced per are where
cowpeas did not get high enough to cut because of long
drought. The soy beans will also withstand more extremes of
wet than cowpeas.
“It is very likely that the soy bean is destined to replace
the cowpea in the Piedmont section. The O-too-tan is
meeting with much flavor as a hay crop and soil builder.
The principal objection to it is that it is late in maturing.
The Laredo soy bean is very similar to the O-too-tan, but
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it is about six weeks earlier. This is a new variety but is
showing great promise and is well adapted to north Georgia.”
Address: Farm Management Specialist, Athens, Georgia.
1999. McKee, Roland. 1923. Re: List of seed to send to
Mr. E.R. Lako, Albany, Georgia. Letter [memorandum] to
W.J. Morse, [USDA], Feb. 2. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Following is a list of the seed
that we would like to have sent to Mr. E.R. Lako, Postoffice
Building, Albany, Georgia, for spring green manure plantings
in pecan groves.
Cowpeas (with the amount of each variety to be sent,
ranging from 15 lbs. for Brabham to ¼ lb for 3 varieties):
Brabham, Early buff, early black, Catjang, Iron, Griot, New
era.
Soybeans (6 lbs each): Otootan, Tokio, Biloxi, Barchet,
Loredo [Laredo], Mammoth yellow.
Plus the following: Urd bean–¼ lb. Jack bean–¼ lb.
Mung bean–3 lbs. Adjuki [azuki] bean–4 lbs. Rice bean–4 lb.
Bonavist–2 varieties of 5 pounds each. Velvet beans:
Bush- 15 lbs. Georgia–15 lbs.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
2000. Morse, W.J. 1923. Growing soy beans as a cash crop:
Will it pay to produce soy beans for oil and meal in the corn
belt? Wallaces’ Farmer 48(5):155, 161. Feb. 2.
• Summary: “The very large increase in acreage for [soybean] seed production the past two years–due principally
to the high price of seed–has resulted in a surplus of seed
for which a commercial outlet must be found. This has
been particularly true in some corn belt states and in North
Carolina.”
“One oil mill in Illinois the past season crushed about
10,000 bushels of 1921 corn belt grown soy beans and has
purchased about 30,000 bushels of the 1922 crop. Several
other mills in Illinois and Indiana have prepared to crush
large quantities of the 1922 crop. In Piatt county, Illinois,
soy bean growers, after careful investigation, concluded that
a home plant could be handled with economy and profit. A
soy bean cooperative company was organized with a capital
stock of $50,000, the stock being held almost entirely by
growers in Piatt and adjacent counties. The solvent method
of extraction has been installed, the capacity being about
150,000 bushels yearly.”
“The price of oil seeds is generally governed more

or less by the price received for the oil, but with the soy
bean, many are of the opinion that the cake or meal will be
the governing factor in the purchase price of the beans...
Cottonseed and linseed oil in reality determine oil prices in
the edible and commercial fields, respectively... In paints,
varnishes and linoleums, at the present linseed prices and
supply, soy bean oil may be actually indispensable. Soy bean
oil has nearly displaced linseed oil as a soft soap material,
and with the use of hydrogenation process can serve in the
manufacture of hard soaps, in which it now enters in equal
quantities with linseed oil.”
“The largest quantities of soy bean oil are consumed
in the manufacture of soaps, lard and butter substitutes, and
paints. Other trade uses are in the manufacture of rubber
substitutes, linoleum, waterproof liquids, enamels, salad
oil, printing ink, and waterproof goods, such as cloth for
umbrellas, etc.”
“The recent experiments with soy beans and soy bean
meal at the Indiana and Ohio experiment stations seem to
have established the fact that soy bean meal or soy beans
with suitable mineral mixtures, were as effective as highgrade tankage or meat scraps in the feeding of hogs and
poultry. The use of the meal as flour for human food has
become an important factor in many European countries and
to an increasing extent in the United States as a food of low
starch content.
“In Asiatic countries, the cake or meal is recognized
as a most valuable fertilizing material, and as such is used
extensively for sugar plantations, rice fields and for mulberry
trees. It has been used to some extent in the United States by
manufacturers of fertilizers.”
A photo shows an ordinary binder, pulled by two horses,
being used in harvesting soy beans.
Note: This is the earliest document seen (June 2005)
that uses the terms “solvent” or “extraction” in connection
with a soybean crushing plant in the USA–in this case at
the cooperative plant at Monticello, Piatt County, Illinois.
Thus, it is the earliest document seen stating that oil is being
extracted commercially from soybeans in the USA using this
new process. Address: Agronomist, USDA, Washington, DC.
2001. Oshima, Kokichi. 1923. Re: Their journal article and
friendship. Letter to Margaret Church at USDA in the United
States, Feb. 6. 2 p. Handwritten, with signature. [1 ref. Eng]
• Summary: Margaret Church sent him a copy of their
joint paper titled “Industrial Mold Enzymes” published in
Industrial and Engineering Chemistry (Jan. 1923). “It is the
best memory of our friendship.
“Last summer I met with Mr. S. Konno, who is making
commercial mold spore.” When collecting the mold spores,
many laborers got very sick (just like fever) due to the spore
dust. “The sickness is caused by the spores of Aspergillus
flavus and mostly by Asp. ochraceus. And when it is severe,
a man vomits blood.” Address: Kita-1, Higashi-1, Sapporo,
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Japan.
2002. McHargue, J.S. 1923. Iron and manganese content
of certain species of seeds. J. of Agricultural Research
23(6):395-99. Feb. 10. [7 ref]
• Summary: Table 1 (p. 397) shows the percentages of iron
and manganese found in different species of seeds. Mature
soybeans contained (average of 10 varieties) 0.0074% iron
and 0.0028% manganese on a moisture-free basis. The
varieties are: Brooks, Mandarin, Manchu, Kansas No. 1430,
Haberlandt, Black Eyebrow, Chestnut, Sooty, Peking, Ito
San. Hemp seeds are also analyzed. Address: Research
Chemist, Dep. of Chemistry, Kentucky Agric. Exp. Station.
2003. Hackleman, J.C. 1923. Re: Soybean prices and oil
mills in Illinois. First impressions of The Soybean, by Piper
& Morse. Letter to W.J. Morse, Forage Crop Investigations,
USDA, Washington, DC, Feb. 23. 2 p. Typed, with signature
on letterhead.
• Summary: “I do not understand how the rumor spread that
Indiana and Illinois have an overproduction of beans. We
are practically sold out in this state of Manchus. Our supply
of Midwests is going very rapidly, the Virginia is practically
all gone and Wilsons are almost an unknown quantity. The
Peking is selling at $2.50 a bushel and there will not be
enough seed to go around. The only variety that I can think
of, of which there will probably be more seed than we need,
is the A.K. The oil companies have pushed their prices to
$1.45 a bushel at the local station and are not getting enough
beans to pay them to run.
“We are planning on a greater acreage of soybeans this
year than last. A summary of the questionnaire which I sent
the farm advisers, indicates that they expect the acreage
for 1923 to double that of 1922. Personally, I doubt if that
happens, but we will see a material increase.”
“I received the copy of your book on soybeans just
before I left for Michigan where I spent three days, for their
farmers’ week...”
“This book is certainly a masterpiece on the subject.
While I knew that you and Dr. Piper had spent a great deal
of time in its preparation, I had no idea that the book would
be as complete as it is. It seems to me that you have very
effectively assembled and compiled all the information on
soybeans that is available at the present time.
“I am certainly delighted with my copy. The only
objection I have is that it is not autographed. When you come
out, I want you to put your name in it and hope that some
time I can get a hold of Dr. Piper and ask him to do the same.
“I am enclosing another sample of seeds which have just
come in from the Peoria County Farm Bureau.” They seem
to be a mixture of some type of Manchu with a green tinge,
plus Haberlandt and varieties with a clear Hilum.
“By the way, you have never sent me the collection
of the seed of different varieties of soybeans which you

said you would send me. Of course you need not send me
such common varieties as the Midwest, Manchu, Peking,
Ebony, etc., but I should like to have fifteen or twenty of the
varieties that are less commonly grown, but are nevertheless
found frequently in our state.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2004. Bechdel, S.I. [Samuel Irvin]. 1923. Silage feeding
investigations for milk production. Pennsylvania State
College. Agricultural Experiment Station, Bulletin No. 178.
Feb. 23 p.
• Summary: This bulletin is a summary of investigations
with various kinds of silage. Part I is titled “Corn-soybean
silage compared with corn silage for milk production.” It
begins: “Introduction: The practice of ensiling a mixture of
corn and soybeans is becoming common in some localities.
It is the popular belief that such a silage mixture has greater
feeding value because of the increased protein resulting from
the presence of the soybeans. A search through experiment
station literature reveals the fact that no feeding trials have
been conducted in which corn silage and corn-soybean
silage have been directly compared in feeding value for
milk production. The Indiana Station (Bulletin No. 240)
used corn-soybean silage in some steer feeding experiments,
and found that in one instance it was slightly better for beef
production than corn silage. In several previous trials there
were no differences between the two kinds of silage.
“Whether the extra protein in corn-soybean silage will
enable one to feed less grain, or an appreciably wider and
cheaper grain mixture for milk production, has apparently,
up to this time, not been a subject of investigation. Because
of the demand for information on this phase of dairy
cattle feeding, the Dairy Husbandry Department started an
investigation in the fall of 1919.”
It was found that silage composed of one-third soy
bean forage and two-thirds corn by green weight had an
insufficient amount of additional feeding value as compared
with corn silage to insure adequate returns for the extra
trouble and expense of producing the corn-soybean silage.
Oat and Canada field pea silage are inferior to corn silage
for milk production. However, a ration consisting of grain
and mixed hay was decidedly improved for milk production
by substituting oat and pea silage for most of the hay.
Pennsylvania farmers will profit by providing oat and pea
silage for summer feeding when corn silage or good pasture
is not available. Roughage composed of clover silage and
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hay was decidedly better for milk production than hay
alone as the sole roughage. Clover hay may profitably be
ensiled when for any reason a sufficient amount of corn is
not available for an adequate silage supply. Address: State
College, Pennsylvania.
2005. Burkholder, Walter H.; Hawley, I.M. 1923. Diseases,
and insect and animal pests, of the field bean in New York.
Cornell Extension Bulletin No. 58. 38 p. Feb.
• Summary: Discusses Plathypena scabra (green clover
worm), life history and habits, chemical control using
acid lead arsenate. Pages 35-36 note that in mid-1919, for
some reason that is not well understood, there was a severe
outbreak of green clover worms, which were abundant “in
the bean and soybean fields from Georgia to Canada. The
bean foliage was often entirely destroyed by these pests,
as they fed concealed from view, on the undersides of the
leaves... In 1920, they did not injure beans in New York.
“The green clover worm, when it is a pest of beans, may
be readily controlled by spraying the plants with 1 pound
of arsenate of lead (powdered) to 50 gallons of water, of by
dusting the foliage with a mixture of 1 part arsenate of lead
(powdered) and 8 parts lime.” Address: Ithaca, New York.
2006. Kidder, A.F.; Dalrymple, W.H. 1923. “Hogging
down” crops: Cost of producing crops and pork. Louisiana
Agricultural Experiment Station, Bulletin No. 187. 19 p. Feb.
• Summary: Summary (p. 3-4): “Soy beans, grown alone,
was the cheapest crop to produce. Corn and soy beans
and corn and cowpeas were practically the same in cost of
production.”
“Corn and soy beans gave the cheapest gains when
‘hogged down’ in comparison with corn and cowpeas, corn,
soy beans and sweet potatoes, sweet potatoes and soy beans
and sweet potatoes alone. With corn and soy beans, the cost
of producing 100 pounds of feed amounted to 2.9 man hours
and 4.6 horse hours and the cost of producing 100 pounds
of pork was 13.6 man hours and 21.6 horse hours. The corn
and soy beans should be planted at the same time, using two
planters in order to plant the corn slightly deeper than the
beans. The beans will produce a larger yield when planted
early and the shade from the corn will not affect the beans to
much extent.”
“Soy beans should be substituted for cowpeas in south
Louisiana.” Address: 1. Agronomist; 2. Prof. of Veterinary
Science, Baton Rouge, Louisiana.
2007. Piper, Charles V.; Morse, William J. 1923. The
soybean. New York, NY: McGraw-Hill Book Company, Inc.
xv + 329 p. Feb. Illust. Index. 24 cm. Reprinted unrevised in
1943 by Peter Smith Publishers, New York. [563 ref]
• Summary: This is the first comprehensive book about the
soybean written in English, and the most important book
on soybeans and soyfoods written in its time. Contains an

excellent review of the world literature on soybeans and
soyfoods with a 22-page bibliography on soy that is larger
than any published prior to that time (563 references), a good
description of the present status of the soybean worldwide
based on the authors’ extensive contacts, and a great deal
of original information. It quickly became a key source
for people and organizations working with soybeans and
soyfoods in all countries, and a major factor in the expansion
of the soybean in the western world. Because of its scope
and influence, Soyfoods Center considers the year of its
publication to mark the end of the “Early Years” of the
soybean worldwide. It remained in print until about 1986.
Contents: Preface. 1. Introduction: Name of the plant,
origin, literature, use by the Chinese and Japanese, present
importance, future prospects in the U.S., recognition
of the possibilities. 2. The commercial status of the
soybean: Manchuria and China, Japan, Europe, U.S., other
countries, summary of imports and exports of soybeans and
soybean oil. 3. Botanical history of the soybean: History
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’
misunderstandings of the soybean, Prain’s elucidation, other
and the correct botanical name.
4. Agricultural history of the soybean: Vernacular
names of the soybean, China, Korea, and Japan, India and
neighboring regions, Cochin China, Malayan region, early
introduction into the United States, later U.S. introductions,
the early introduced varieties (grown in the USA by
1898–Ito San, Mammoth, Buckshot, Guelph or Medium
Green, Butterball, Kingston, Samarow, Eda, Ogemaw or
Ogema), soybean in Europe, varieties grown in Europe
and identification, Hawaiian Islands, Australia, Africa,
Argentina (p. 50), Canada (“Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana,
Mauritius (p. 53), present culture distribution. 5. Culture of
the soybean: Climatic adaptations, soil preferences, water
requirement, preparation of seed bed, time of planting,
methods and rate of seeding, seeding for pasturage, depth
of seeding, inoculation, fertilizer reactions, cultivation,
soybeans in mixtures (with cowpeas, sorghums, Sudan grass,
Johnson grass, millet, corn, or sunflowers and corn).
6. Harvesting and storage of soybeans: harvesting
soybeans for hay, silage, for the seed, seed yields, proportion
of straw to seed, storing seed, separation of cracked from
whole soybean seed, viability of soybean seed, pedigreed,
inspected, registered, and certified seed. 7. Composition
of the soybean: Proportions of stems, leaves and pods,
composition of plant and seed, nutritive and mineral
constituents, forms of nitrogen in soybean nodules, factors
affecting oil content of seed. 8. Utilization of the soybean:
Diversity of uses (a chart, p. 129, shows 59 products that can
be made from soybean seeds, and 6 more that can be made
from soybean plants), soybeans for green manure, pasturage,
soiling, ensilage, hay, straw.
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9. Varieties: Japanese classification of varieties,
classification of varieties in Manchuria (3 yellow, 2 green,
3 black), botanical classifications, vital characteristics,
descriptions of important varieties (43 varieties and
7 synonyms), key for identification, breeding and
improvement, genetic behavior, oil content.
10. Structure of soybean seeds. 11. Soybean oil:
Methods of extraction [Manchurian, and solvent], American
oil mills, methods of shipping and marketing, prices,
utilization in soap manufacture, food, paint manufacture,
miscellaneous. 12. Soybean cake or meal: Feeding value,
composition, use for feeding for dairy cows, cattle, swine,
sheep, poultry, digestibility, injurious effects, fertilizer.
13. Soybean products for human food: Food value of the
soybean, digestibility of the soybean and its products, mature
or dry soybeans, immature or green soybeans (a “nutritious
green vegetable”), soybean flour, digestibility of soybean
flour, soybean bran (p. 225-26), soybean sprouts, soybean
coffee, soybean or vegetable milk [soymilk] (preparation,
composition, residue from the manufacture of vegetable
milk [okara], utilization of soybean milk, condensed
vegetable milk, vegetable milk powder, fermented vegetable
milk), vegetable casein, tofu or soybean curd (names and
brief history, method of manufacture, coagulating agents,
manufacturing yields, digestibility, utilization of bean curd
and manufactured products, bean curd brains or tofu nao, dry
bean curd or tofu khan, thousand folds {chien chang tofu},
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang
khan}, frozen tofu {kori tofu}, Chinese preparation, various
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu
[soy sauce], confections. 14. Table dishes of soybeans and
soybean products: mature or dry beans, flour, tofu, sprouts
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic,
fungous [fungus], and nematode diseases, insects, rodents.
This last chapter is a comprehensive review of the literature
on soybean diseases and insects published before 1922.
The Preface begins: “The soybean, also known as soya
or soja bean, has assumed great importance in recent years
and offers far-reaching possibilities of the future, particularly
in the United States. It is, therefore, desirable to bring
together in a single volume the accumulated information
concerning this crop...
“The aim has been to present the information so as
to make it useful from both agricultural and commercial
standpoints, not omitting, however, much that is mainly of
historical or botanical interest...”
The introduction begins: “There is a wide and growing
belief that the soybean is destined to become one of the
leading farm crops in the United States.”
Note 1. C.V. Piper lived 1867-1926. Note 2. This is the
earliest English-language document seen (July 2003) that
uses the term “soybean bran” to refer to soy bran.
Note 3. This is the earliest document seen (July 2003)
in which Piper or Morse describe natto, Hamananatto

[Hamanatto], yuba, or miso.
Note 4. This book was published by March 1923 (See
Ohio Farmer, 10 March 1923, p. 313).
Note: The word “Russia” appears on 3 pages of this
book in connection with soybeans: p. 18 (in 1912, 1913,
and 1914 Russia imported soybeans, soybean cake, and
soybean oil), p. 54 (cultivated in “southern Russia {Podolia,
Samarow}”), p. 227 (“In Japan and southern Russia soybean
coffee is prepared and put up in small packages for the
market”).
Note 1. The terms “Soviet Union” or “USSR” do not
appear in this book–even though the Soviet Union was
established in Dec. 1922.
Note 2. Podolia is in today’s Ukraine. Address: 1.
Agrostologist; 2. Agronomist. Both: United States Dep. of
Agriculture, Washington, DC.
2008. Read, Bernard E. comp. 1923. Botanical, chemical,
and pharmacological reference list to Chinese materia
medica. Peking, China: Printed by the Bureau of Engraving
and Printing. v + 38 p. Feb. 28 cm.
• Summary: Contents: Chemical and pharmaceutical
references (45 entries; p. i-ii). Botanical literature (17 entries;
p. iii). Bibliography of materia medica and medical botany
other than cited in this reference list (47 entries; p. iv-v).
Note: For these first three parts, column 1 is the abbreviation;
column 2 is the full title.
The rest of this book consists one long table (p.
1-38) composed of four columns. (1) Chinese names
(The name of each materia medica substance written in
Chinese characters). (2) Romanized Wade (The WadeGiles romanization of the Chinese name; the table is sorted
alphabetically by this column). (3) Botanical references
(such as the scientific name of a plant, or terms like “soy
oil,” “rice congee,” or “rice gruel”). (4) Chemical & pharm.
references (Abbreviations of references to documents
containing information about this plant or other substance).
Chiang Yu–Soy oil appears on p. 3. References: (1)
USDA Office of Experiment Stations, Bulletin No. 68, p.
36 (1899). (2) Stuart, G.A. 1911. Chinese materia medica,
Shanghai. (3) J. of the College of Agriculture, Tokyo
Imperial University 1:97 (16 June 1909). (4) J. of the College
of Agriculture, Tokyo Imperial University 1:89 (16 June
1909).
Huang Ta Tou–Glycine hispida [The yellow soybean]
appears on p. 11. References: (1) Matsumura, J. Shokubutsumei-i, Tokyo, 1915. (2) China Medical Journal 35:247
(1921). (3) Martindale and Wescott, Extra Pharmacopoeia,
London, 1921, p. 824, 1913. (4) Pharmaceutical Journal
(London), II, p. 120, 1913. (5) Loureiro, J. Flora cochinensis,
1790, vol. II, 1844, 1912. (6) Pharmaceutical Journal
(London), II, p. 154 (1912). (7) USDA Office of Experiment
Stations, Bulletin No. 68, p. 33 (1899). (8) Wehmer, C. Die
Pflanzenstoffe, Jena, 1911, p. 362.
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Pai Tou–Soja hispida [The white soybean] appears on
p. 11. References: (1) Stuart, G.A. 1911. Chinese materia
medica, Shanghai. (2) Wehmer, C. Die Pflanzenstoffe, Jena,
1911, p. 362. (3) American J. of Physiology 19:468 (1907).
(4) J. of the American Chemical Society 20:419 (1898).
Ta Tou–Glycine hispida M. [The soybean] appears on
p. 11. (3) Bretschneider, E. Botanicon sinicum, 1881, 1892,
1895. (4) Giles, H.A. A Chinese-English dictionary, 1892
Ta Tou Ch’in–Bean relish appears on p. 30. No
references.
Ta Tou Huang Chüan–Bean sprouts appears on p. 30–
References: (1) Stuart, G.A. 1911. Chinese materia medica,
Shanghai. (2) USDA Bureau of Plant Industry, Bulletin No.
107 (?), p. 28. (3) China Medical Journal 35:247 (1921).
Note 1. The references in this book are very cryptic and
hard to understand, even after careful analysis. The book also
contains quite a few typographical errors, inconsistencies,
and mistakes.
Note 2. Other interesting substances mentioned in this
book are: Mung beans (p. 4; Phaseolus mungo). Laminaria
and Sargassum (p. 7, 15; types of sea vegetables, like
kombu). Amarantus (p. 9). Sesame seeds (p. 10; Sesamum
indicum). Fermented nonglutinous rice (p. 12). Job’s tears
(p. 12; Coix lachryma). Kudzu (p. 13; Pueraria hirsuta).
Daikon (Raphanus sativus). Umeboshi plum (p. 19; Prunus
mume). Address: Dep. of Pharmacology and Physiological
Chemistry, Peking Union Medical College.
2009. Tabor, Paul. 1923. Soy beans for Georgia. Georgia
State College of Agriculture, Extension Circular No. 90. 4 p.
Feb.
• Summary: Contents: Introduction. Principal varieties for
Georgia. Additional varieties. The effect on the soil. Planting.
Cultivation. Harvesting. The “four varieties believed to be
best for Georgia are the Laredo and O-too-tan for hay; the
Mammoth Yellow and Southern Prolific for seed.” “The
Mammoth Yellow and Southern Prolific soy beans both are
bushy and have rather coarse central stems. The seed of
both are yellow and about equal in size. These varieties are
adapted primarily to the northern part of the state.
“Their value will be mainly in producing seed. For this
purpose, the Southern Prolific has given better results in
small plats. Mammoth Yellow has been used for hay in the
past, but it is believed either Laredo or O-too-tan is superior
for this purpose.”
Additional varieties: Early varieties–Ito San Yellow,
Haberlandt, Virginia. Medium varieties–Acme, Edwards [sic,
Edward], Brown, Black. Late variety–Biloxi.
A table titled “Results of tests with soy beans at Athens,
Georgia” (p. 3) lists each of the 12 varieties mentioned
above. For each variety it gives: Years grown, yield of hay in
tons per acre, yield of seed in bushels per acre. Biloxi gave
the highest hay yield at 2.00 tons/acre. Southern Prolific
gave the highest seed yield at 23.81 bu/acre. A photo shows a

Laredo soy bean vine.
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Southern Prolific. Address:
Assoc. Prof. of Agronomy, Athens, Georgia.
2010. Morse, W.J. 1923. Re: Soybean varieties grown at
Arlington Experimental Farm. Manchu available in Illinois.
Letter to J.C. Hackleman, Illinois Agric. Exp. Station,
Urbana, Illinois, March 1. 2 p. Typed, without signature
(carbon copy).
• Summary: Morse apologizes for the delay in getting the
promised varieties to Hackleman. He did not forget. The man
who is in charge of sending them has been sick for most of
the past three months. “Our varieties of soybeans are kept at
the Arlington Experimental Farm... I will endeavor to send
you a full collection of the varieties in the near future.”
“In your letter concerning the status of the soybean seed
situation in Illinois, I note that your State is practically sold
out on Manchus. Quite recently, Mr. C.H. Clark, of Ligonier,
Indiana, called at the office, and, in talking with him, I
learned that he had quite a quantity of good Manchu seed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
2011. Orange Judd Farmer. 1923. Over half million acres
in soys last year: Estimate of Illinois Experiment station and
advisors may tell this year’s prospects for soybean growers.
71(5):133. March 1.
• Summary: Describes the first official Illinois soybean
acreage survey. “Through inquiry every farm advisor in the
state, and from other information in each Illinois county, the
agronomy department at the University of Illinois recently
completed a state-wide survey to determine definitely the
soybean acreage. In 1922, 504,119 acres were reported in all
but 12 counties of the state.” The names of these counties
are given. “For this reason it would be safe to place the
total 1922 soybean acreage at about 561,270...” This figure
includes soybeans used in corn, cut for hay, or matured for
seed. About 373,026 acres of soybeans (74% of the total
reported) are being grown in corn and 131,093 acres (26%)
are being grown alone. Of the latter, 74,840 acres (14.9% of
the total reported) are for seed and 56,253 acres (11.1% of
the total reported) are for hay.
A table shows the 1922 acreage of major crops in
Illinois: Corn 8,819,000 (44.0%). Oats 3,860,000 (19.2%).
Tame hay 3,645,000 (18.1%). Wheat 3,196,000 (15.9%).
Soybeans 561,270 (2.8%).
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Seventeen counties in Illinois reported over 10,000 acres
of soybeans in 1922. The top 3 are: Kane Co. 50,200 acres
(northeast), Macon Co. 31,008 (central), and Sangamon Co.
23,000 (central). The next 5 are Fulton, Clark, Champaign,
Piatt, and Knox.
One of the biggest factors affecting soybean acreage is
“the price which the seed beans bring, and the commercial
prices paid by the crushing mills. This in turn is affected
by the demand for soybean oil and oilmeal cake. The larger
part of the soybean acreage this season will doubtless be for
home consumption, feeding in corn or for hay, or threshing
to feed during the winter in place of tankage in the hog
ration.”
J.C. Hackleman of the University of Illinois expects
even more soybeans to be grown in 1923. “Mills offer $1.25
to $1.40 per bushel...” Address: Illinois.
2012. Morse, W.J. 1923. Re: Important soybean varieties
grown in the United States. Letter (memorandum) to R.A.
Oakley, Forage Crop Investigations, Washington, DC, March
2. 8 p. Typed, with signature on USDA letterhead.
• Summary: “Dear Mr. Oakley: With reference to the
attached letter from Dr. Galloway, requesting memoranda
touching important accomplishments in the matter of forage
crop introductions, I am submitting herewith the following
data on soybean varieties. In my talk with Dr. Galloway
some time ago, he advised that he would like to have a
list of varieties that are now out in trade, giving the S.P.I.
number, date of introduction and source, and brief mention
of the section to which the variety is specially adapted and
its importance in that section. In the data submitted I have
followed out this suggestion.”
This one-page letter is followed by a seven-page
typescript dated March 5, and titled “Varieties of soybean
introductions through the Office of Foreign Seed and Plant
Introduction that have become of economic importance in
the U.S.” The following varieties are discussed: Arlington,
Aksarben, Austin, Auburn, Barchet, Biloxi, Black Eyebrow,
Chernie, Chestnut, Chiquita, Columbia, Dunfield, Ebony,
Elton, Easy Cook, Habaro, Haberlandt, Hoosier, Hahto,
Laredo, Lexington, Manchu, Mandarin, Merko, Midwest,
Morse, Peking, Pinpu, Shanghai, Southern Prolific, Tokio,
Virginia, Wea, Wilson, Wilson-Five, Yokotenn, Wisconsin
Black.
The entry for Arlington is typical: “S.P.I. # 22899;
introduction from Paotingfu, China, 1908. An excellent
forage variety grown to a slight extent in parts of Ohio,
Indiana, and Missouri.”
Note: This list is quite different from that which
appeared in The Soybean, by Piper and Morse (1923, p. 16272).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2013. Ostrander, W.A. 1923. Re: Soybean prices in
Indiana. Thoughts upon reading The Soybean, by Piper
and Morse. Letter to W.J. Morse, Agronomist, Forage Crop
Investigations, USDA, Washington, DC, March 2. 1 p.
Typed, with signature on letterhead.
• Summary: On Feb. 17 Morse wrote Prof. Ostrander: “Quite
recently it was called to my attention that farmers in Indiana
and Illinois have an over-production of soybean seed as a
result of the prospects of oil mills taking the seed, and that
the farmers is unable to sell his crop at a price that will return
him a profit.”
Ostrander replies: “Dear Morse:... The present price
of soybeans in Indiana is from $2.50 to $3.50 a bushel, so
I think you see we do not have an over-production in this
state this year. We are buying some seed in Illinois at $2
per bushel, so I guess they have enough. The oil mills did
get beans early in the season for $1 to $1.25. None of our
farmers feel they produced at a loss, and our acreage is going
to be limited only by the amount of seed available.
“Just before I was taken sick, the publishers sent me
a copy of your book and I want to thank you for it. It is a
mighty good one and I got a lot of mighty good information
out of it. Everybody around here has been reading it, and I
expect 40 or 50 have come in to Indiana since the different
people have seen my copy. Keep me informed regarding
the status of the Manchu proposition; also anything new on
mottling.
“Hoping that you will be out this way before long,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.
2014. Weather, Crops, and Markets (USDA). 1923.
Comparative stocks, shipments, and prices of soy beans,
cowpeas, and velvet beans for seed. 3(9):195. March 3.
• Summary: A table gives figures for the following states:
Delaware, Virginia, North Carolina, Tennessee, Mississippi
and Georgia, Illinois, Indiana, Ohio, and Missouri. Total
stocks on hand 27 Jan. 1923 for all these states are 4,274,460
pounds. Average price per 100 pounds for the 1922 crop
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ranged from $2.40 to $3.85. Average: $3.05, up $0.25 per
100 lb over 1921. Address: Washington, DC.
2015. Weather, Crops, and Markets (USDA). 1923.
Shipments of soy beans and cowpeas to date are heavy.
3(9):195. March 3.
• Summary: The total soy bean supply for the 1922 crop
was 5% less than for 1921, and prices were $0.25 per 100 lb
are higher. Lowest prices reported for the 1922 crop per 100
pounds were in Illinois, with an average of $2.40; the highest
average was $3.85 in Tennessee. A large table shows the
details. Address: Washington, DC.
2016. Morse, W.J. 1923. Re: Soybean varieties. Letter to
W.A. Ostrander, Indiana Experiment Station, Lafayette,
Indiana, March 6. 1 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “In regard to the Manchu, I expect to send you
shortly samples of seed of improved strains with the black
hilum, with which I have been working at Arlington Farm
[Virginia] for the past two or three years. I am also going to
send you packets of seed of the mottled Midwest and Ito San,
concerning which plans were made for each member of the
Nomenclature Committee to make a study of and report at
the annual meeting in Chicago this year.
“Your comments on the soybean book are greatly
appreciated by Dr. Piper and myself.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
2017. Urbana Daily Courier (Urbana, Illinois). 1923. Fifty
dollars worth of prizes are offered to contestants in the
second annual seed judging contest, which will open today...
March 9. p. 8.
• Summary: “... to continue thruout Saturday under auspices
of the Agronomy club of the university. All undergraduates
in the college of agriculture and agricultural education will
be allowed to compete.
“Grains being judged are corn, oats, wheat, clover and
soy beans. Ten samples in each class will be judged, and
each contestant must classify properly five of the samples
in order to be eligible for prizes. Fifteen minutes will be
allowed to judge the samples and write the reasons.
“Judges of the contest are the following members of the
faculty: G.H. Dungan, associate in crop production; C.C.
Chapman, superintendent of the crop production fields; S.S.
Carney, assistant in crop production, and J.C. Hackleman,

associate professor of crops extension.
“Exhibits of the seeds will be in room 600, agriculture
building.
“Prizes which will be awarded are as follows:...
“Soy beans–First, blue ribbon and one bushel of soy
beans donated by the field Seed company; second, red ribbon
and $3 worth of merchandise donated by O.M. Scott Seed
company; third, white ribbon.”
Note: The University of Illinois liked to use the word
“thruout.” According to Google Ngram Viewer, it started
to be used in about 1875, peaked in 1920, and had almost
disappeared by the year 2000.
2018. Mark, P. Lewis. 1923. Soybeans have many
differences. Ohio Farmer 151:313. March 10.
• Summary: A small table shows the protein and oil content
of the following soy bean varieties: Manchu, Black Eyebrow,
Hamilton, Ito San, and Mongol (now called Midwest).
Black Eyebrow has the highest protein content (40.81%) and
Hamilton has the highest oil content (19.70%).
“Considering in this connection that the Manchu,
Hamilton and Black Eyebrow are among the heaviest
yielders of seed in the Corn Belt it is easy to account for their
deserved popularity. But some other varieties show a much
wider range in the percentage of constituent elements than
those given above. Piper and Morse in their new treatise on
“The Soybean,” just off the press, state that a range of from
12 to 24 percent fat and from 30 to 46 percent protein was
shown in analyses of over 500 distinct sorts made by the
U.S. Department of Agriculture.”
Note: This is the earliest document seen (one of two
documents, Aug. 2013) that mentions the soybean variety
Hamilton. Address: Franklin County, Ohio.
2019. Los Angeles Times. 1923. Arizona university reports
on tests. March 11. p. IX10.
• Summary: “Tucson–A.B. Ballantyne, acting Director
of Extension Service, University of Arizona,” recently
announced the results of experiments and field investigations
by the university’s agronomy department:
“(1)... Artificial inoculation of many legumes, such as
vetch, cowpeas, soybeans, sweet clover and alfalfa, does pay
on the Yuma Mesa.”
“(3) Of the more than twenty varieties of soybeans
regularly sold on the market, the Tootan [O-too-tan] variety
is the best for green manure or cover crop purposes in the
Salt River, Yuma, or similar valleys.”
“(5) It is not practical to attempt to grow either soybeans
or cowpea seed for commercial purposes in the lower
irrigated valleys of this state.”
Also discusses: Tepary beans, Mexican corn, cotton,
wheat, and Rhodes grass.
2020. Hackleman, J.C. 1923. Re: Soybean varieties for
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inoculation studies. Letter to W.J. Morse, Bureau of Plant
Industry, USDA, Washington, DC, March 22. 1 p. Typed,
with signature on letterhead.
• Summary: “I am sorry that there was some
misunderstanding regarding our cooperative work with
soybeans this year. We wanted the 100 pounds samples of the
varieties to use for our preliminary inoculation studios in the
green house. Then we proposed to follow these out into the
field and study the inoculation there.
“The thing that I had in mind regarding the larger
samples was that you furnish us perhaps thirty pounds of the
Virginia, Wilson-Five, Peking, and Haberlandt. We would
use the Virginia, Wilson-Five and Haberlandt in southern
Illinois. We would furnish from here the 13-19, the Manchu,
and Midwest, for the entire state. In central Illinois we would
use the Peking.”
“We are having a great deal of interest in counties that
have never had soybean demonstrations and inasmuch as we
are going to conduct inoculation studies along with the plots,
I believe we are going to get a great deal of information.
“Of course these variety demonstrations will all be
supplemented with local varieties such as the Hamilton, the
Ebony, the Hurrelbrink, etc.”
Note: On Feb. 23 Hackleman wrote Morse that he would
be conducting the soybean inoculation studies with Prof.
O.H. Sears, Div. of Soil Biology, Dep. of Agronomy, Univ.
of Illinois.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Hurrelbrink.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2021. Farmers’ Bulletin (USDA). 1923. Organization of the
United States Department of Agriculture. No. 1313. 23 p.
March. See rear cover.
• Summary: This table on the rear cover shows: Secretary of
Agriculture: Henry Wallace. Asst. Secretary: C.W. Pugsley.
Director of Scientific Work: E.D. Ball. Weather Bureau.
Bureau of Agricultural Economics: Henry C. Taylor. Bureau
of Animal Industry. Bureau of Plant Industry: William A.
Taylor. Forest Service. Bureau of Chemistry. Bureau of Soils.
Bureau of Entomology. Bureau of Biological Survey. Bureau
of Public Roads. Fixed Nitrogen Research Laboratory:
F.G. Cottrell. Div. of Accounts and Disbursements. Div. of
Publications. Library [NAL]: Claribel R. Barnett, Librarian.
States Relations Service: A.C. True. (Office of Home
Economics: C.F. Langworthy). Federal Horticultural Board.

Insecticide and Fungicide Board. Packers and Stockyards
Assoc. Grain Future Trading Act Administration. Office of
the Solicitor.
2022. Garner, W.W.; Allard, H.A. 1923. Further studies in
photoperiodism, the response of the plant to relative length
of day and night. J. of Agricultural Research 23(11):871-920.
March. [23 ref]
• Summary: “In an earlier paper (1920) considerable data
were presented tending to show that the length of day
exercises a remarkable regulatory action in initiating or
inhibiting sexual reproduction in plants. In a number of
species studied it was found that ordinarily the plant can
attain the flowering and fruiting stages only when the length
of day falls within certain limits, so that in such cases
flowering and fruiting occur only at certain seasons of the
year. In this respect some species and varieties respond to
relatively long days while others respond to short days.
Moreover, some plants are much more sensitive to change in
length of day than are others.”
Results reported in this article confirm the results
of earlier investigations. Address: 1. Physiologist in
Charge; 2. Physiologist. Both: Tobacco and Plant Nutrition
Investigations, Bureau of Plant Industry, USDA.
2023. Hughes, H.D.; Wilkins, F.S. 1923. Soybeans. Iowa
Agricultural Experiment Station, Circular No. 84. 15 p.
March.
• Summary: “The Iowa Agricultural Experiment Station has
grown a number of different varieties of soybeans each year
since 1910. In only one year have the best varieties produced
less than 16 bushels of seed or 2 tons of hay per acre... In
Iowa soybeans have more uses than any other legume. They
may be grown either alone or in combination with corn.
The seed is one-third protein and contains two important
vitamins, making it a high grade, home grown supplemental
feed for any kind of livestock. The soybean plant is as high
in feeding value as alfalfa and may be used in the form of
hay, pasture, silage or soilage, or as a protein concentrate...
“The many uses of the crop on Iowa farms, the ease and
certainty with which it may be grown and the profits derived
from its production account for the fact that the soybean
acreage in Iowa is more than doubling each year.”
Note: This is the earliest document seen (Sept. 1996)
that contains the word “soilage.” Webster’s Ninth New
Collegiate Dictionary says the word was first used in 1928
(5 years later) to mean “green crops for feeding confined
animals.”
Photos show: (1) A man waist-high in a field of
soybeans. (2) Close-up of a man in a field of soybeans in
corn. (3) Typical soybean plant nearly mature. Address:
Ames, Iowa.
2024. Hunt, Caroline L. 1923. Good proportions in the diet.
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Farmers’ Bulletin (USDA) No. 1313. 23 p. March. Reprinted
with slight changes in May 1928. [5* ref]
• Summary: Food grouping was first introduced into
nutrition by Caroline L. Hunt in this bulletin, which
eventually became quite popular. Foods are apportioned to
five groups on the basis of similarity of nutrient content: (1)
Vegetables and fruits, (2) Foods depended on for efficient
protein: Meat, poultry, game, fish, and sea foods; eggs; milk;
cheeses; peanuts and soy beans. (3) Cereal grains and their
products, (4) Sugar and sugar foods, and (5) Fats and fat
foods.
Table 2, titled “Approximate number of hundred-calorie
portions in common food materials as purchased” (p. 18),
gives values for many foods in each of the five groups. In
Group 2: Whole milk is 6 per quart. Eggs are 9 per dozen.
Beef, average, is 10 per pound. Peanuts shelled are 19 per
pound. Peanut butter is 27½ per pound. Soy beans, dried, are
20 per pound.
Note: This is the earliest document seen (Aug. 2002)
that arranges foods into various groups for the purpose of
nutrition education. Soy beans are included in one of those
groups.
A table on the rear cover is titled “Organization of
the United States Department of Agriculture.” Address:
Specialist, Office of Home Economics, States Relations
Service [USDA].
2025. Langworthy, C.F. 1923. The digestibility of fats.
Industrial and Engineering Chemistry 15(3):276-78. March.
[10 ref]
• Summary: Table I shows the digestibility of 21 animal fats.
When corrected for metabolic products and fat of the basal
ration, the fat with the highest digestibility is goat’s butter
(98.4%), and that with the lowest is oleostearin (80.1%).
Table II shows the average and corrected digestibility of 34
vegetable fats. Average digestibility figures include coconut
oil (93.5% / 97.9%), peanut oil (96.0% / 98.3%), soy-bean
oil (93.8% / 97.5%), and charlock (wild mustard seed oil,
94.6% / 98.9%). When corrected, the most digestible is
cohune oil (99.1%), and the least digestible is avocado fat
(87.9%).
Table 3 shows the digestibility of hydrogenated
vegetable oils (corn, cottonseed, and peanut oils). Each was
hydrogenated to have at least 3 definite melting points. The
higher the melting point, the lower the digestibility. The
digestibility ranges from 98.1% (peanut oil with melting
point 37.0ºC) to 79.0% (peanut oil with melting point
52.4ºC).
The author concludes: “Consideration of the figures
shows that there are no very great differences in the
digestibility of the fats studied. The animal and vegetable
fats and the oils liquid at ordinary room temperature,
for instance, have very much the same digestibility. It is
apparent, however, that fats and oils melting above the body

temperature are not quite so thoroughly assimilated, and
the observed data seem to warrant the conclusion that the
thoroughness of digestion is inversely proportional to the
melting point.” Address: Office of Home Economics, States
Relations Service, Washington, DC.
2026. Meunissier, A. 1923. Observations faites sur les
Sojas chez MM. Vilmorin-Andrieux à Verrières-le-Buisson
(Seine-et-Oise) [Observations on soybeans at MM. VilmorinAndrieux & Co. at Verrières-le-Buisson in Seine-et-Oise].
Revue d’Histoire Naturelle Appliquee 4(3):93-94. March. [1
ref. Fre]
• Summary: “In 1922, we cultivated a collection of 25
varieties of soybeans, of which 23 were received from the
USA via the National Society for Acclimatization. The
varieties which seemed the best for our climate that year
were Oto San [Ito San], Manchu, Peking, Guelf [Guelph],
Black Eyebrow, Early Brown, Mandarin, Wisconsin Early
Black, and Chiquita (provided by USDA, Washington,
DC) and Tokyo Black, a variety already cultivated in the
region of Paris. This year we received a more important
collection of 47 varieties was received as follows: 20
from last year’s harvest at Verrières of which 19 were
from USDA in Washington, DC; 2 from the agricultural
station at Wageningen, Netherlands (Yaskioka chiuriu,
and O Yachi); 3 from our correspondents in the southwest
of France (originally from America); 7 from Indochina
(Tonkin, Cochinchine, and Cambodia) via the Society for
Acclimatization (they didn’t grow); 11 from the experiment
station at Buitenzorg (Indonesia); 4 from the botanical
gardens at Montpellier (south France; Soja), Goettingen
(Germany; Soja nigra), and Amsterdam (Netherlands;
Sangora).”
2027. Piper, Charles V.; Morse, William J. 1923. Mature or
dry soybeans (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
221.
• Summary: “Many schools of cookery and domestic science
and the United States Department of Agriculture have shown
that the dry or mature soybeans can be used satisfactorily
after the manner of navy or other beans. Though the flavor,
which differs with the variety, is not very prominent,
soybeans are very palatable. The lighter colored varieties,
yellow and green, are best for food, as the dark ones usually
have a stronger, less pleasant taste; however, some of the
light brown varieties have a very agreeable flavor.
“Because of their high fat content and compact texture,
most varieties of soybeans do not cook soft so readily as
the navy or field beans. The method of cooking, however,
may cause the beans to remain hard and tough. If cooked
properly, soybeans do not require much longer soaking
and cooking than the ordinary beans. One variety, the
Easycook, has been found by the Department of Agriculture
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to cook fully as soft as the navy bean in less time after the
preliminary soaking of 12 hours. Experiments with a large
number of varieties have shown that the time required for
cooking the beans tender varies to a considerable extent with
the variety. The Haberlandt requires less time to cook tender
than the Mammoth Yellow. When boiled, the beans can be
used for baked beans, soups, croquettes, loaf, and many other
dishes. In China the dried beans are soaked in water and
roasted, this product being eaten after the manner of roasted
peanuts.”
Note: See also pages 259-66 for recipes (developed by
the USDA) calling for mature and dried soybeans.
2028. Piper, Charles V.; Morse, William J. 1923. Soybeans in
Australia (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 49,
51.
• Summary: “Numerous experimental trials with the soybean
have been made, in Victoria, Queensland and New South
Wales. The crop has not given promising results in New
South Wales but success resulted in Victoria and Queensland
for both seed and forage.”
A map (p. 51) shows that soybeans are grown mostly in
the eastern one-third of Australia. See also p. 23.
2029. Piper, Charles V.; Morse, William J. 1923. Introduction
of the soybean to Europe (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 45-47.
• Summary: “The soybean has been grown experimentally
at least in most of the European countries but in general the
climatic conditions are not well suited to its culture. Some
measure of success has been had however in south Europe,
but the crop has never become of much importance.
“France: Paillieux (1880) has traced in detail the records
of early attempts to introduce the culture of the soybean
into France. Packets of soybean seeds from missionaries in
China were received at the Jardin des Plantes, Paris, in 1739
and at frequent later dates beginning with 1834. The plants
were very probably grown at the botanical garden since
1740, certainly so in 1779, and from 1834 to 1880 without
interruption. In 1821, an unusually warm season, a Chinese
variety had matured seed at Champ-Rond near Etampes.
Beginning with 1855 the Société d’Acclimatation distributed
numerous packets of seed, but did not succeed in establishing
a permanent culture of the plant. In 1868 M. Chauvin
cultivated several varieties at Cote d’Or, and the culture there
has since continued. In 1874 the Society of horticulture of
Etampes began experiments that continued until 1880. In
1879 a Chinese variety matured well at Marseilles. In 1880
Vilmorin-Andrieux & Company introduced into France one
of the varieties tested by Haberlandt in Austria, which variety
has proven well adapted to French conditions. This variety is
presumably that now known in France as ‘Yellow Etampes’

which is the same as that known in the United States as ‘Ito
San.’
“The soybean is now rather widely grown in France but
apparently is not an important crop. No definite statistics
of its culture seem to have been published. Presumably it
is grown more as a garden vegetable than as a field crop.
Apparently only four varieties were cultivated in France
before 1910 namely: Yellow Etampes (= Ito San); Early
Black from Podolia (= Chernie); Brown (= Ogemaw); and
Extra Early Black (= Wisconsin Black). All of these are short
season varieties, indicating that the later sorts will not mature
in France.
“Italy: The cultivation of the soybean in Italy dates from
about 1840. [Question: What is the source of this date?] At
the present time it is grown sparingly in the compartments of
Liguria, Emilia, Marches, and near Naples. In no part of Italy
does it seem to be a crop of prime importance.
“Austria and Germany: A great impetus was given to
the culture of the soybean in Europe by the experiments of
Prof. Friedrich Haberlandt (1878) of Vienna, in 1875 and
subsequent years. Haberlandt obtained seed of nineteen
varieties at the Vienna exposition in 1873. These were as
follows:” Five yellow-seeded, three black-seeded, three
green-seeded, and two brown-red-seeded varieties from
China. One yellow-seeded and three black-seeded varieties
from Japan. One black-seeded variety from Trans-Caucasia.
One green-seeded variety from Tunis.
“Of these only four varieties matured at Vienna in
1875, namely, two yellow-seeded, one black-seeded and one
brown-red-seeded, all from China. The black-seed sort was
so late that it matured but few seeds. Of the other varieties
some did not even come into bloom, while the remainder
produced blossoms or young pods too late in the fall to
mature.
“In 1876 the two yellow and the brown varieties were
tested by cooperators in Hungary, Bohemia, Steirmark
[Steiermark, Austria], Bukowina [an area divided between
Romania and the USSR after 1945], Moravia, and Silesia,
favorable results being secured in each case.
“In 1877 seeds of all four varieties were distributed to
148 cooperators, mostly in Austria-Hungary, but some in
Germany and Russian Poland, and one each in Switzerland
and Holland. Most of the tests gave promising results.
“Haberlandt (1878) published the results of his
investigations in much detail, and his results had great
influence in stimulating further investigations. All of the
varieties that Haberlandt was able to mature were short
season varieties, which in general are far less productive than
later sorts.
“England: According to Aiton (1812) the soybean
was grown as early as 1790 at the Royal Botanic Gardens,
Kew, but merely as a botanical curiosity. The soybean has
apparently never been grown as a crop in England, where
indeed only the earliest varieties would be expected to

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 754
mature.
“Investigations on the adaptability of the soybean have
been carried on by Dr. J.L. North of the Royal Botanic
Gardens during recent years. Early varieties were introduced
from numerous sources. With careful selections two or three
quite promising early strains have been obtained which
mature fully and give good yields of seed under English
conditions.”
2030. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties grown in Europe and the identifications of those
grown by Haberlandt (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 47-49.
• Summary: “Seeds of soybeans were secured by the U.S.
Department of Agriculture from various European sources,
including five packets from Dr. E. Von Tschermak of
Vienna, said to be the progeny of those used by Haberlandt
in his experiments. These were tested one or more years at
Arlington Farm, Virginia, and their identities established as
follows:
“Samarow: Seed obtained from Dammann & Co.,
Naples, Italy, No. 224411, and identical with No. 17260,
which last was introduced by Thorburn & Co. [of New York]
from Italy. Also No. 01597 from Von Tschermak, Vienna,
said to be one of Haberlandt’s varieties, but this is probably
an error as Haberlandt mentions no green-seeded sort that
matured in his experiments.
“Etampes: Seed from Vilmorin-Andrieux & Co., Paris,
France, No. 21818, proved identical with Ito-San. Also
advertised by other Europeans, usually as Yellow Etampes.
“Wisconsin Black: Seed was received from VilmorinAndrieux & Co. as ‘Early Black from Podolia,’ No. 21757
and No. 21756; from Haage & Schmidt, Erfurt, Germany,
as No. 22321; from Dammann & Co., as ‘Black,’ of
Haberlandt’s experiments; and No. 5039 from VilmorinAndrieux as ‘Extra Early Black Seeded.’ This last is the
original importation of the variety later named Wisconsin
Black, S.P.I. No. 25468, which is now commercially handled
by a few seedsmen.
“’Yellow Riesen’: Seed obtained from Haage &
Schmidt, No. 22318. The variety is very similar to
Mammoth, but somewhat later. No. 22317, ‘Yellow,’ from
the same source, has indistinguishable seeds, but did not
germinate.
“Buckshot: No. 22322, obtained from Haage & Schmidt,
is indistinguishable from the Buckshot variety, S.P.I. No.
17251. It was received as ‘Early Black from Podolia,’ but
is not the same as the variety received under the name from
another source. Seeds of this variety were also mixed in the
brown seed from the Botanical Garden of Bremen, Germany,
and grown as No. 25212A.
“’Yellow’: This variety was received from Dammann &
Co., No. 22414, and Vilmorin-Andrieux & Co., No. 21754,

the two being identical and different from any others yet
received. It is a small, early variety, maturing at Arlington in
ninety days. No. 17276, without name, from Havre, France,
is a very similar but distinct variety, matched exactly by No.
01594 from Von Tschermak, Vienna, said to be the progeny
of one of the yellows used in Haberlandt’s experiments.
“’Brown’: Seed under this name was obtained from
Dammann & Co., No. 22413, Haage & Schmidt, No. 22319,
and Vilmorin-Andrieux & Co., No. 21755. These seeds are
indistinguishable, but only No. 21755 grew. The original
seed of this is much smaller than Ogemaw, but in 1909
both the seeds and plants could not be distinguished from
Ogemaw from Michigan. No. 25212, from the Botanical
Garden, Bremen, Germany, also with brown seeds, was
likewise indistinguishable from Ogemaw in 1909, though
the original seeds were different both from No. 21755 and
from Ogemaw. Finally two lots of seed, Nos. 01595 and
01598, from Von Tschermak, Vienna, said to be the brown of
Haberlandt’s experiments, also proved to be Ogemaw.
“Butterball: The variety secured from Dammann & Co.,
No. 22415, as ‘Giant Yellow,’ could not be distinguished
from S.P.I. No. 17274, Butterball.
“There are no authentic records of a few of the earliest
S.P.I. importations from Europe, so that nothing definite
can be said as to their identity. Among these are No. 1492
(brown-seeded), No. 1493 (black seeded), and No. 2156,
Yellow Etampes, all from France. From these data it would
appear that in 1909 at least ten varieties of soybeans were
more or less grown in Europe.
“The four varieties used by Haberlandt in his trials
include with scarcely a doubt Wisconsin Black, Ogemaw,
and No. 17276, ‘Yellow.’ What the other yellow seeded
sort may have been is doubtful. It could scarcely have been
Etampes or Ito San, as that variety could hardly be expected
to mature in Vienna.”
Note: Prof. Haberlandt’s work is also discussed in this
book on pages 157 (heat units) and 218 (use of the soybean
as a food for humans and animals).
2031. Piper, Charles V.; Morse, William J. 1923. Soybeans
in Africa (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 49-51,
53-54.
• Summary: “Africa: Although the soybean was successfully
cultivated as a rotation crop with corn in the upland, midland
and coast districts of Natal and throughout the Gambia,
Sierra Leone, Nigeria and Gold Coast Colony, it was not
until about 1910 when everything pointed to a further
advance in the price of all oil-seeds that special efforts
were made to secure the adoption of the soybean as a South
African staple. Previous to this time the prices for soybean
seed offered little prospect of a remunerative crop except to
the advantages as a rotation crop.
“The first trials of soybeans at Cedara, Natal, in 1903
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gave a maximum yield of 920 lb to the acre. It was found
that imported seed for planting purposes gave very poor
results whereas local grown seed resulted in satisfactory
results. In West Africa the first experiments gave from 6 to 8
bu to the acre, the low yields being due to the low viability
of the seed. The continued poor germination of imported
seed in various parts of Africa led to experiments which have
resulted in the establishing of strains giving very satisfactory
results. Results from the extensive experiments point to the
fact that the soybean is adaptable to a wide range of elevation
and temperature. In general, the climate most suitable for
corn seemed to furnish the required conditions for soybeans,
although certain sorts gave most excellent results in the
tropical conditions in the Gold Coast country. One of the
greatest difficulties encountered in the culture of soybeans
has been the finding of a satisfactory method of harvesting.
“Extensive investigations have been made with all of the
Governmental Experimental farms in Africa in cooperation
with English firms handling oil and oil-seeds. It was found
that beans grown in South Africa yield 20 to 22 per cent
oil, as against 15 to 16.5 for the same varieties grown in
Manchuria.
“Egypt: Tests with the soybean have shown that it
succeeds as a summer crop. Seed was sown the latter part
of June, and the crop harvested at the end of September.
When cut for hay nearly 6 tons to the acre were obtained.
It was found that cattle, sheep and goats ate the fodder, but
that donkeys and mules would not do so. The following
yields of seed in pounds per acre were obtained: Manchurian
[Manchuria?], 1,257; Medium Yellow, 1,596; Elton, 1,061;
Morse, 1,486.
“Mauritius: Trials with soybeans have not given very
satisfactory results. If sown as early as May or June, the
plants suffer from the effect of cyclones and torrential rains,
whereas, if sown later in the year, they are liable to attack
by the ‘haricot fly’ and to destruction by birds and small
mammals.”
2032. Piper, Charles V.; Morse, William J. 1923. Soybeans in
Latin America (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
50, 53.
• Summary: “Argentina: Extensive experiments have been
conducted with soybeans during recent years in Argentina,
and the results have been such that many planters plan to
grow the crop on a commercial scale in preference to linseed
as a restorative crop in rotation with wheat. Tonnelier (1912)
reports on the results of the work as to varieties, culture and
analyses.
“British Guiana: Soybeans have been cultivated
experimentally in several districts in British Guiana. The
varieties under test, however, did not give very successful
results.”

2033. Piper, Charles V.; Morse, William J. 1923. Vernacular
names of the soybean (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 35-36.
• Summary: Name–Locality.
An-ing–Naga Hills, Assam.
Bhat–United Provinces, India.
Bhatmas–United Provinces, India.
Bhatnas or Bhatwas–Nepal.
Bhatwan–Ceylon.
Bhatwas–United Provinces, India; Nepal.
Bhetmas–Bengal, India.
Bhut–Punjab, India.
Botumash, Bhativas or Bhatmais–Buthia, India.
Buncae–Ceylon.
Cadelee–Amboina.
Chlai–Bengal, India.
Coffee Bean–United States.
Dau nanh–Annam; Cochin China; Tonkin.
Dau tuong–Tonkin, French Indo-China.
Daidzu–Japan; Tonkin.
Disomhorac–Santhal, India.
Gari-kalai–Bengal, India.
Hoam teu–Cochin China.
Japan pea–United States.
Kajuna–Nepal.
Kajang koro–Celebes.
Katjang boelec–Java; Sunda.
Katjang-djepoen–Java; Sunda.
Khujoon–N. W. [North-West] Provinces, India.
Kije–Naga Hills, Assam.
Lasi–Kachin, Burma.
Lasi Shapre turu–Bhamo, Burma.
Lasi N’Loi–Myitkyina, Burma.
Lasi N’Hti–Myitkyina, Burma.
Mame–Japan.
Patani–India.
Patani-jokra–Assam.
Pe-kyat-pyin–Burma.
Pe-nga-pi–Burma.
Pois oléagineux de Chine–France.
Ram kurthi–Bengal, India.
Ryambai-ktung–Khasi Hills, Burma.
Salyang (Selliyang)–Sikkim.
San-dek-sieng–Cambodia, French Indo-China.
Sandek an gen sar–Cambodia.
Silliangdun–Sikkim.
Soia–France; Italy.
Soja–France; United States.
Sojaboon–Holland.
Sojabohn–Germany.
Sou–China.
Soy–United States.
Soya–United States; England.
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Stock pea–United States.
Sudza–Naga Hills, Assam.
Ta teou–China.
Teou–Tonkin.
Tzuda–Naga Hills, Assam.
Yeou–China.
Geographical notes: Assam: A state in northeast India
bordering to the north on Bhutan and Arunachal Pradesh.
Bengal: A former province in northeast British India,
now a region encompassing West Bengal (in India), and
Bangladesh; the capital is Calcutta.
United Provinces (in full United Provinces of Agra and
Oudh) are now called Uttar Pradesh, a state in north India
bordering to the north on Nepal.
2034. Piper, Charles V.; Morse, William J. 1923. Soybeans
in Canada (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 50.
• Summary: “Canada: Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop. Experiments have been carried on by the Ontario
Agricultural College for several years. About 20 varieties
have been tried, but most require too long a season to mature.
The very early maturing varieties and selections from these
have been quite thoroughly tested in cooperative experiments
as reported by Zavitz (1916). The Early Yellow (Ito San)
variety has given an average of 15 bu to the acre for the past
15 years. The average yields of twelve varieties grown in
competition for the past 5 years at the Ontario Agricultural
College are: O.A.C. No. 111, 15.8 bu; Buckshot, 15.8 bu;
Habaro, 15.7 bu; Chernie, 15.5 bu; Brown, 15.3 bu; Quebec
No. 92, 14.8 bu; Early Yellow (Ito San), 14.2 bu; Quebec No.
537, 13.6 bu; O.A.C. No. 81, 13.4 bu; Ito San, 13.3 bu; and
Medium Green (Guelph) 6.2 bu.”
2035. Piper, Charles V.; Morse, William J. 1923. Soybeans in
the Philippines (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
50-51.
• Summary: “Philippines: The soybean is not a native crop
in the Philippines. Varieties imported from the United States,
China and Japan, Java and India have been tried out at
various times at the different experiment stations in Luzon.
Variety trials at Singalong and Batangas gave returns of
forage and seed that were unsatisfactory. At Alabang and
Lamao, the plants grew normally in every way, but were
one-third smaller than plants of the same variety in Virginia.
Layosa (1918) and Norona (1919) have done considerable
successful breeding work with strains of this crop. At the
present time the soybean is not recommended for general
culture in the Philippines.”
2036. Piper, Charles V.; Morse, William J. 1923. Soybean
coffee (Document part). In: Piper and Morse. 1923. The

Soybean. New York: McGraw-Hill. xv + 329 p. See p. 22728. [1 ref]
• Summary: “When properly roasted and prepared, the dried
beans of any variety of soybeans make an excellent coffee
substitute. As such the soybean has been used to a slight
extent for many years in Europe, especially Switzerland,
and in the United States. It is recorded that during the period
of the Civil War the soybean was used rather extensively in
the southern states as a coffee substitute. For a considerable
while seedsmen sold the Ito San variety under the names
Coffee Berry and Coffee Bean. In Japan and southern Russia
soybean coffee is prepared and put up in small packages for
the market. This product is ground very fine and has much
the appearance of coffee essence.
“Prepared as coffee, the soybean gives a liquid of the
same color and odor as coffee and somewhat the flavor of
a cereal beverage. Those fond of cereal drinks pronounce
the soybean beverage equal to the best of the preparations
on the market. According to Li Yu Ying and Grandvoinnet
(1911-1912) the soybean dried and roasted, such as is used
in Switzerland, has the following composition: Water,
5.27; cellulose, 4.97; carbohydrates, 34.76; fat, 18.01; total
materials soluble in water, 49.07.”
Note 1. This is the earliest document seen (Aug. 2016)
which states that soybeans were used as a coffee substitute
during the Civil War in the United States. The source of this
information is not given–and that is very surprising, since
Piper and Morse are so careful about citing their sources in
this book. Why did they omit this citation? Perhaps they had
heard the story several times but were unable to find an early
document to prove it.
Our 30-year search for documentation to verify the
above statement has been unsuccessful. Soybeans had
been cultivated in 9 southern states by 1865, however none
of those states grew a significant acreage of soybeans in
1909–when soybean acreage statistics were first recorded.
Therefore its hard to know where to start looking.
Note 2. This is the earliest English-language document
seen (Nov. 2012) that uses the term “soybean coffee” to refer
to soy coffee.
Note 3. This is the earliest English-language document
seen (Aug. 2013) that contains the term “soybean beverage”
which is used to refer to soy coffee.
2037. Piper, Charles V.; Morse, William J. 1923. Table dishes
of soybeans and soybean products (Document part). In: Piper
and Morse. 1923. The Soybean. New York: McGraw-Hill. xv
+ 329 p. See p. 259-79.
• Summary: This chapter contains the largest collection of
soyfood recipes published in the Western world at this time.
They are organized into four categories, based on the type of
soyfood being used. “All are highly nutritious, and many of
them of peculiar and delightful flavor and palatability.
“Mature or Dried Beans.–Experiments by the Office
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of Home Economics, U.S. Department of Agriculture and
by the Home Economics department of many colleges have
shown the mature or dry soybeans can be used in many
palatable ways. The ordinary varieties of soybeans as the
Mammoth, Midwest, Ito San, etc., require a longer period
of soaking and cooking than navy beans. The Easycook and
Hahto varieties need no more preparation than the ordinary
bean as they cook up very readily. Time may be saved by
using a pressure cooker for they soften very readily when
thus treated. In general it is well to soak the beans and then
cook them until soft. The time required will vary with the
dryness of the bean and also with the variety. After soaking
for 20 to 24 hours the beans should be cooked until they
are well softened which may require as much as 2 hours or
more.”
Recipes are given for: Boiled soybeans (starting with
2 cups dried soybeans, soaked in water for about 12 hours).
Baked soybeans, No. 1 (with “2 cups boiled soybeans”), 2
(with “1 lb. of beans”), and 3 (with “1 quart of soybeans”).
Soybean soup (with “1 cup dry soybeans”). Soybean
vegetable soup. Cream of soybean soup Soybean croquettes,
No. 1 and 2 (with “1 cup soybean pulp”). Soybean loaf,
No. 1 and 2. Soybean chili con carne. Soybean roast (with
“1 cup mashed boiled soybeans”). Soybean timbales (with
“1 cup bean pulp”). Mexican frijoles. Soybean souffle.
Soybean pudding. Soybean and fruit pudding. Soybeans
and macaroni. Soybean salad (with “1 cup chopped boiled
soybeans”). Soybean and cottage cheese salad. Soybean
filling for sandwiches. Soybeans and rice. Soybean pastry.
Soybean cookies (with “½ cup soybean pulp”). Soybean
crust. Soybean muffins.
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “soybean pulp” to refer
to cooked whole soybeans that have been sieved or ground.
“Soybean flour. -... As soybean flour contains
considerable fat, not much shortening is required.” Recipes:
Soybean biscuits, No. 1 and 2. Soybean muffins, No. 1, 2,
3, 4, and 5. Soybean griddle cakes, No. 1, and 2. Soybean
coconut pudding. Soybean spice cake. Soybean mush.
Soybean croquettes (mush). Soybean loaf (mush). Soybean
omelet. Soybean fruit cake. Soybean gems. Soybean spoon
bread. Soybean wafers. Soybean jam pudding. Soybean
ginger cookies. Soybean gingerbread. Soybean filled cookies.
Soybean yeast raised coffee cake. Soybean soft ginger cake.
Soybean nut bread. Soybean and rye bread. Soybean cup
cakes. Soybean pancakes. Soybean flour and celery soup.
“Tofu.–Attempts have been made during the past 5 years
to introduce tofu to the American people, but without much
success. In cities having a large oriental population fresh tofu
or bean curd may be had at the Chinese stores. The following
recipes prepared by the Soy Products Co., and Chicago Bean
Bread Co., indicate the wide adaptability of tofu, or soy cake
as it is termed by one company, to all kinds of cooking, and
at the same time may suggest other practical ways in which

this valuable food may be prepared. Recipes: Chicken soy
cake (tofu). Soy cake (tofu) with tomatoes. Soy cake (tofu)
with tomatoes and cheese. Mushrooms with soy cake (tofu).
Potatoes with soy cake (tofu). Soy cake stuffed peppers.
Cabbage or cauliflower soy cake (tofu). Eggs a la Caracas
with soy cake (tofu). Soy cake (tofu) with tuna fish. Soy
chicken salad. Soy cake (tofu) salad dressing. Salted tofu (p.
276, 278). Tofu for soup. Tofu and fish. Tofu with cheese.
Creamed tofu in ramekins. Tofu and vegetable stew. Tofu
and bacon. Pickled tofu. Tofu cakes. Curried tofu. Tofu in
pineapple jelly.
“Soybean sprouts.–Soybean sprouts are especially
valuable as a green vegetable and on account of their high
nutritive value. The sprouts are easily prepared, have no
waste, are quickly prepared, not more than 4 or 5 minutes
in any given way. Boiling water should be poured over the
sprouts before using for soups, stews, fried or boiled and
creamed.” Recipes include: Fried sprouts. Creamed sprouts.
French sprout salad. Spanish salad. Potato salad. Potato
salad. Sardine salad. Fruit salad. Chicken salad. Fish salad.
2038. Piper, Charles V.; Morse, William J. 1923. The
commercial status of the soybean in Europe (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 16-19.
• Summary: “While many earlier attempts had been made
to introduce the soybean and its products into European
countries, it was not until about 1908 that the bean received
serious consideration as a product of economic importance.
About 1900, however, soybeans were imported by an English
firm as, on account of their being practically free from
starch, it was thought they would make an excellent food for
patients suffering with diabetes. Germany and Holland also
imported small amounts of soybeans for the same purpose
and many special food products were manufactured by firms
in these countries.
“Growth of the trade.–Owing to the inferior quality of
the product received, due principally to the poor shipping
conditions, the first attempts to introduce the soybean as
an oil seed were generally unsuccessful. The first large
importation of beans, 400 to 500 tons, was made in 1907
by a crusher at Liverpool, the beans being shipped from
Hankow [China] and delivered at Liverpool at a cost of
$50.00 per ton. It was found that an oil valuable to soap
manufacturers could be produced and that the by-products,
cake and meal, both high in protein, could be utilized by
manufacturers of mixed feeds.
“After 1907 importations gradually increased and the
beans were received in much better condition than those of
the first trial shipment. At this time also, impetus was given
to the manufacture of soybean products by a shortage of
cottonseed and linseed. In February 1908, a cargo of 9,000
tons of beans was received at Hull, the selling price of the
beans being $32.00 per ton, C.I.F. It was found by importing
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in cargo lots, the price was lowered to $4.40 per ton. In June
1909 beans sold for $28.75 per ton but by January 1910 had
risen to $41.00 per ton.
“At first England enjoyed the monopoly of trade
in soybeans. nearly all of the first large importations of
beans were taken by England where many of the large
oil mills devoted their plants entirely to the crushing of
soybeans. Several of these mills conducted series of tests,
demonstrating the value of the cake, meal and oil.
“Utilization of the soybean as an oil seed extended
rapidly to other European countries. The fact that they were
called beans, prevented them from having a wider market at
the beginning of the large importations, since in Germany,
France and Austria, oil seeds were on the free list, but
beans were subject to a tax. These countries realizing the
importance of the bean, soon placed it on the free list and the
monopoly in the trade of soybean products was taken from
England.
“Extent of the trade.–The importations of beans from
Manchuria and Japan soon reached enormous proportions.
In 1909, 412,757 tons; in 1910, 442,669 tons; and in 1911,
321,940 tons of beans were imported by European countries.
That the soybean and its products became important
competitors of other oil seeds and their products is shown in
Table 11.
“Utilization.–The principal use of soybean oil at first
was in the manufacture of soft soaps, as it was found that the
oil did not chill easily and was difficult to handle in making
hard soap... However, some European soap manufacturers
soon claimed to have found a secret process by means of
which they could utilize the oil in the manufacture of the
best grades of hard soap. Other uses were found for the oil
and it entered largely into the manufacture of butter and lard
substitutes and edible oil.
“Soybean cake or meal in the beginning of the trade
found its largest outlet in Denmark, about 150,000 tons
having been purchased from English oil mills in 1910.
The trade in the cake or meal extended rapidly to Sweden,
Norway, Holland and the northern part of Germany. The
United Kingdom is not a large user of the bean cake. It is
however used to a considerable extent by Scotch farmers and
to a small extent by Irish [from Eire / Ireland] and English
farmers. The cake manufactured into a flour, has gradually
assumed an important place as a foodstuff and as such is
utilized in many European countries.”
2039. Piper, Charles V.; Morse, William J. 1923. Immature or
green soybeans (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
221-22.
• Summary: “When soybeans are from three-fourths to full
grown, the bean makes a most palatable and nutritious green
vegetable (Fig. 58). The yellow, brown, and green sorted
seeds are all excellent for this purpose, being shelled and

cooked like lima or other green or immature beans. The
pods are rather tough and not desirable to eat. The beans are
rather difficult to remove but after cooking in the pods for
about 5 minutes shell out very easily. These beans may also
be canned the same as green peas or lima beans and make
an excellent green vegetable. One large canning company
has successfully canned green soybeans on a commercial
scale. As they are much cheaper than lima beans and equal in
quality, this promises to become an important industry.
“The [percentage] composition of the soybean when
about full grown [but still green] is as follows: Moisture,
70.24; protein, 10.53; fat, 5.68; starch, 2.00; sugar, 2.59;
fibre, 1.98; ash, 1.92.
“In preparing for the table, cook the beans until tender,
changing the water once. Season with salt, pepper, and butter
or combine with a white sauce made from one cup of milk,
two tablespoons of flour, and one tablespoon of butter.”
A black-and-white photo (fig. 58) shows green vegetable
soybeans in their open pods on a white plate. The caption
reads: “Seeds and pods of the Hahto variety of soybeans, the
seeds being especially valuable as a green vegetable.”
2040. Piper, Charles V.; Morse, William J. 1923. Vegetable
casein (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 23334.
• Summary: “Vegetable casein can be prepared from soybean
milk by precipitating the legumin from the milk, purifying
by several washings and precipitations and finally by drying.
The soybean casein obtained in this manner is a yellowish
powder closely resembling animal casein prepared in the
same manner. It is the general opinion that vegetable casein
has a coefficient of digestibility much less than that of animal
casein. According to the investigations of Labbé (1911 [“Le
soja et ses usages”]), however, vegetable albumin is quite
as readily assimilated as animal albumin. While vegetable
casein has some differences from animal casein, about the
same differences exist between the caseins of different
animals.
“According to Beltzer (1911 [see Scientific American
Supplement, 19 Aug. 1911, p. 115]), the manufacture of
vegetable casein from the soybean has become an established
industry in Cochin China. The extraction of the casein for
industrial purposes is obtained from the meal, after the
extraction of the oil from the bean.”
“The casein obtained from the soybean can be employed
in the same ways as animal milk. This vegetable casein is
utilized for food and for industrial purposes. The various
uses of soybean casein are: Medium for paints, dressing for
textiles, size [sizing] for paper, Galalith, waterproofing for
textiles, etc. As a food it is used as ‘Soy-casein,’ a flour like
Nestle’s, with which sauces, bread, jam, milk, fermented
milk, cheese, and concentrated biscuits may be made.”
Note 1. See also the separate section in this book titled
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“Soybean flour” (p. 222-25).
Note 2. This is the earliest English-language
document seen (Dec. 2015) that uses the term
“soybean casein” or the term “Soy-casein” to
refer to a soy protein products.
2041. Piper, Charles V.; Morse, William J. 1923.
Utilization of soybean oil in soap manufacture
(Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 200.
• Summary: “Soybean oil was first used in
Europe and America in its crude state principally
in the manufacture of soft soaps. As a soft soap
material it has practically displaced linseed oil,
and with the use of the hydrogenation process
can serve in the manufacture of hard soaps in
which it now enters in equal quantities with
cottonseed oil. The soap industry has been the largest single
consumer of crude soybean oil. The quantity used increased
from 1,182,000 lb. in 1912 to 124,058,000 in 1917, in which
year it was practically on a par with cottonseed oil as a soapmaking material and represented 24 per cent of the total
vegetable oils used in that industry.”
A table shows the consumption of vegetable oils by
the soap industry in the United States from 1912 to 1917,
inclusive. In 1912 the 3 main oils (in million lb) were:
cottonseed oil (132.3), coconut oil (78.8), and palm-kernel
oil (20.8). In 1917 (after World War I started) the 3 main
oils (in million lb) were: coconut oil (168.6), cottonseed oil
(126.4), and soybean oil (124.1).
“Soybean oil has been found especially suitable for the
soap maker’s purpose on account of its low content of free
fatty acids and unsaponifiable matter. In the latter respect it
has proved superior to any other oils or fats of commerce,
whether of vegetable or animal origin. When properly
refined, soybean oil will yield about 10 per cent glycerine as
a by-product in the manufacture of soaps. This glycerine has
been found to be equal in value to that recovered from other
soap-making fats such as tallow, cottonseed oil, coconut
oil, etc. It is subsequently distilled for explosives such as
dynamite, cordite, blasting gelatine, and for purposes in the
arts.”
2042. Piper, Charles V.; Morse, William J. 1923. Quantity
and value of soybeans, soybean cake, and soybean oil
imported into the United States, 1910 to 1920, inclusive
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p. See p. 22.
• Summary: A table (p. 22) shows imports of soybeans
began in 1914, when 1.929 million lb (worth $49,507) were
imported. These imports increased to a peak of 5.334 million
lb (worth $132,572) in 1917, falling to 3.136 million lb
(worth $180,759) in 1920.

Imports of soybean cake began in 1911, when 2.115
million lb (worth $59,626) were imported. These imports
increased to 29.473 million lb (worth $645,267) in 1920.
Imports of soybean oil began in 1910, when an
unspecified amount (worth $1.099 million) was imported.
These imports rose to 41.105 million lb (worth $2.555
million) in 1911, reached a peak of 343.758 million lb (worth
$39.309 million) in 1918, then dropped to 112.549 million lb
(worth $13.767 million) in 1920.
2043. Piper, Charles V.; Morse, William J. 1923. Miso
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p. See p. 247-50.
• Summary: “In extent of use miso is said to surpass all other
preparations from the soybean in the Orient. It forms an
indispensable part of the daily menu of the rural population
and wage earners but it is used somewhat less extensively
among the people living in cities. It is the general custom of
the people in rural districts to prepare miso for their own use.
It has been estimated that the daily consumption of miso per
person in rural districts of Japan is about 40 grams.
“The preparation of miso depends primarily upon the
action of a fermenting agent known as kojii [sic, koji],
containing certain forms of fungi, of which Aspergillus
oryzae is the principal one. The kojii also contains diastatic
and inverting ferments which change the carbohydrates of
the raw material into maltose, glucose, etc., and a proteolytic
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ferment which acts upon the nitrogenous bodies, converting
them into simpler and more soluble materials.”
Describes the method of preparing miso in Japan, and
two of the most important kinds of Japanese miso. The
soybeans “are usually steamed for about 25 hours first with
strong heat and later very gently.” “White miso, which
contains but little salt, is fermented with rice koji for 3 or 4
days only, and may be preserved for about 10 days. Red miso
is red in color and contains a relatively large amount of salt.
It is fermented usually with barley koji for 1½ to 2 years, and
may be kept for several years.” A table (from Kellner 1889)
compares the composition of these two types of miso.
Photos show: (1) Five Japanese men making miso in
a commercial shop; shows the steamer and a large miso
fermentation vat. (2) Four men working at the “mill used for
crushing the soybeans, yeast [koji] and salt mixture in the
manufacture of miso. (3) Two Japanese men shoveling “early
cured miso” out of a large vat and packing it into small
wooden tubs, each ringed by 5 bamboo hoops.
Note: This is the earliest document seen (June 2004) in
which Piper or Morse describe miso.
2044. Piper, Charles V.; Morse, William J. 1923. Natto
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p. See p. 244-45. [1 ref]
• Summary: “Natto, a sort of vegetable cheese prepared
from soybeans, has long been used by the Buddhists and
is now used extensively by the Japanese. Although it is
made throughout Japan, the method of manufacture varies
somewhat with the locality, the different kinds being
associated with the place of manufacture such as Tokyo
natto, Kyoto natto, etc.
“In preparing natto, the soybeans are boiled in water
for about five hours to render them exceedingly soft. The
material while still hot, is wrapped in small portions (about
a handful) in rice straw and the bundles tied at both ends
(Fig. 70) are placed in a cellar or room (Fig. 71) heated by
hot water or charcoal. The room is then closed for about
24 hours, the temperature ranging from 35 to 40ºC., this
allowing the cooked beans to ferment in the warm, moist
atmosphere.
“Another method is to put the cooked beans in a box
with cut straw placed over and closed with a lid. The box
is then placed in a stove for 24 hours at a temperature of
35 to 40ºC. The fermented product is a thick viscid mass
having a peculiar but not offensive odor. The amount of natto
produced is about double the quantity of beans used.
“Although the moderate heat of the cellar or rooms acts
for only 24 hours, there is evidently a considerable bacterial
fermentation. Yabe (1897) [sic, 1894 or 1895] made a
rather extensive study of the microorganisms and chemical
composition of natto. This investigator found one species of
bacillus and three of micrococcus present...
“In addition to being a highly nutritious food, it is quite

probable that Natto is more easily digested than the soybean,
as it is very soft and contains more peptone. The average
composition of natto is as follows: Water, 61.84%; albumen,
19.26; fat, 8.17; carbohydrates, 6.09; cellulose, 2.80; ash,
1.84.
“Natto is used commonly as a side dish and also as a
material for confections. It is usually eaten with drops of soy
sauce.
A table (p. 245, based on Yabe 1894) compares
the nitrogenous substances in soybeans and natto made
from those same soybeans. Unfortunately the table was
reproduced incorrectly so that most of the values are wrong.
For the correct values see Yabe 1894, “On the vegetable
cheese, natto.”
Photos show (p. 243): (1) About ten Japanese women
and men sitting on bundles of straw in a room, “packing a
handful of boiled soybeans into fresh rice straw wrappers
in preparation of natto.” (2) Two Japanese men in a brickwalled natto fermenting room. One is looking in through the
small, low entrance door. Each holds a bundle of the straw
wrappers.
Note: This is the earliest document seen (Jan. 2012) in
which Piper or Morse describe natto.
2045. Piper, Charles V.; Morse, William J. 1923.
Hamananatto (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
245. [1 ref]
• Summary: “Hamananatto, a kind of vegetable cheese
prepared from soybeans, is manufactured principally in the
central provinces of Japan. Although prepared much like
miso and natto, it has a somewhat different flavor and texture
from either of these. It has an agreeable salty taste and a
peculiar odor somewhat resembling that of the fresh crust of
brown bread. The soybeans composing it form no compact
mass and are of a brown color with a thin layer of a salty
taste and a somewhat sticky consistency.
“In preparing Hamananatto the soybeans are thoroughly
washed, boiled to softness, spread on straw mats and mixed
with wheat flour (6 liters of flour to 10 liters of soybeans).
Molds soon develop, after which the mixture is exposed to
direct sunlight for 3 days, probably to kill the fungi, and then
is put in flat tubs. After about 12 days some salt and ginger
are added. The entire mass is then kept in tubs under pressure
for about 30 days.
“Sawa [1902, citation not in bibliography] in his
investigations found that at least three different kinds
of bacteria are present in this product. According to this
investigator [Sawa] Hamananatto has the following
composition [sic, composition of dry matter only]:
Albuminoid nitrogen 3.57%. Fat 3.44%. Fiber 6.87%.
Total carbohydrates, excluding cellulose 8.40%. Total ash,
including salt added 18.54%. Moisture of fresh sample
44.73%.”
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Note: This is the earliest document seen (Nov. 2011) in
which Piper or Morse describe Hamananatto [Hamanatto].
2046. Piper, Charles V.; Morse, William J. 1923. Yuba
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p. See p. 246-47.
• Summary: “When soybean milk is boiled, a film forms on
the surface. This film, known as yuba, has been prepared
since ancient times in China and Japan, and is a very popular
foodstuff. It is very brittle and is sold in sticks, sheets, or
small flakes. In cooking, yuba is used as a wrapper, cut into
ribbons, or small pieces and either fried or used in soups.
“In the preparation of yuba, soybean milk of the best
quality is boiled for about one hour in a copper pan over
a slow fire. A small quantity of auramine [a bright yellow
ketonimine dye] is added which tends to produce a thick
film. The film is removed from the milk by passing a stick
underneath the surface, the film thus hanging on in two-fold
(Fig. 72). It is dried slowly on a galvanized net over charcoal
fire, resulting in a thin yellowish sheet.
“The best quality of yuba is glossy and of a creamyellow color. The first film is the best and the quality of the
succeeding films gradually becomes inferior.
“The milk obtained from 3 lb. of beans is said to
produce about thirty sheets of yuba. The [rather thick,
semisolid] residue of the milk after the films are removed is
still rich in nutrients, and is used mostly for food. It may also
be used as animal feed.
“Yuba is valued chiefly on account of its high content
of protein. It consists mainly of albuminoids and fat. The
composition of yuba is shown in the following table”
[Sources: Oshima / Nagao]: Water 18.31 / 22.85. Protein
49.65 / 51.60. Fat 18.00 / 15.62. Carbohydrates 11.82 / 7.31.
Ash 2.22 / 2.82. Note: The source of the information from
Nagao is not cited.
A photo (p. 246) shows “the boiling of soybean milk in
copper pans over a mild fire in the manufacture of yuba.”
About 25 sheets of yuba are hanging in two-fold over sticks
several feet or more above the pans.
Note 1. This is the earliest known photo of yuba
being made commercially. It may well have been taken by
Frank N. Meyer during one of his early trips as a USDA
agricultural explorer to Japan or China.
Note 2. This is the earliest known practical and useful
description of how yuba is made on a commercial scale.
Note 3. This is the earliest document seen (Oct. 2012) in
which Piper or Morse describe yuba.
2047. Piper, Charles V.; Morse, William J. 1923. Tofu or
soybean curd (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
234-44, 273-78. [6 ref]
• Summary: Contents: Introduction. Method of manufacture.
Coagulating agents. Manufacturing yields. Composition

of soybean curd. Digestibility of soybean curd. Utilization
of bean curd and manufactured products. Bean curd brains
or tofu nao. Dry bean curd or tofu khan. Thousand folds
(chien chang tofu). Fried bean curd (tza tofu). Fragrant dry
bean curd (hsiang khan). Frozen tofu (kori tofu). Chinese
preparation. Various dishes.
Tofu, “a sort of white cheese or curd,... is called “Teou
fu’ by the Chinese, ‘Tofu’ by the Japanese, and ‘Dan Phu’ by
the Annamites [in today’s Vietnam]. It is said to have been
originated by the Chinese philosopher, Whai Nan Tze, before
the Christian Era, and was undoubtedly introduced into
Japan from China by the Buddhists.”
“The coagulating agents most generally employed
throughout the Orient are the concentrated mother liquid
obtained from the manufacture of salt from sea water, burned
powdered gypsum, and magnesium chloride... The junior
author (Morse) has obtained successful results with rennet
and 1 per cent. solutions of acetic, tartaric, and lactic acids.
Sour milk has also given satisfactory results as well as the
water [whey] drawn from the bean curd after coagulation.
By the use of pure salts or rennet the bitter taste which is
generally found in the curd made by Oriental methods is
avoided.”
Yields: In commercial tofu production, 1 pound of beans
is said to yield about 3.57 lb of tofu (i.e., the yield is 3.57).
Champion (1885) got a yield of 1.53 and Paillieux (1880) got
a yield of 1.50. Morse conducted many tests to determine the
yield of curd from 19 different soybean varieties. His yields
ranged from 0.686 to 0.282–extremely low.
Different types of Chinese tofu: (1) Dry bean curd or
tofu khan: bean curd squares are dipped in burnt millet-sugar
sauce until rich brown in color. “Fine salt also has been
rubbed on them. This form of cheese can be kept for several
days and is generally eaten in soups.”
Note 1. This is the earliest English-language document
seen (April 2013) uses the term “bean curd squares” to refer
to Chinese-style pressed tofu. And this is the earliest Englishlanguage document seen (April 2013) that uses the term
“soybean curd” to refer to tofu, or that uses the term “Teou
fu” (or “Teou-fu”), or the term “Dan Phu” (or “Dan-Phu”) to
refer to Chinese-style tofu.
(2) “Thousand folds (chien chang tofu): This product
is prepared by placing very thin layers of the bean curds
on cloths, on top of one another, and subjecting them to
considerable pressure and allowing them to dry for a short
time. The layers of bean curd are then removed and rolled
together like a jamroll. It is said to be eaten cut into strips,
like noodles, in soups. When allowed to mold for several
days it is fried in sesame oil and has a meat like flavor.”
Note 2. This is the earliest English-language document
seen (Nov. 2014) that contains the term “Thousand folds” or
the terms “meat like” or “meat like flavor” used to refer to a
meat alternative.
(3) “Fried bean curd (tza tofu): The fresh bean curd
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is cut into small squares and fried in deep fat. After a few
minutes the bean curd pieces float on the surface and they are
taken out. This product is often fastened on bamboo fibers
(Fig. 65) and may be kept for several days. They may also
be eaten with syrup as fritters.” (4) “Fragrant dry bean curd
(hsiang khan) [wu-hsiang toufu kan]: This form is made like
the ordinary bean curd but great pressure is applied to drive
out as much water as possible. The squares (Fig. 66) are first
soaked in a weak brine or bean sauce to which powdered
spices and burnt millet-sugar have been added and then are
thoroughly dried out. The curd becomes very hard and can
be kept indefinitely. It is said to be eaten sliced in soups and
in various vegetable dishes.”
(5) “Frozen tofu (kori tofu): Frozen bean curd is an
excellent example of the application of the freezing process
for the drying or concentration of a food. Fresh bean curd
contains rather a high per cent. of water and is therefore a
very unstable product. The fresh bean curd is cut into small
pieces and exposed to severe cold weather. By freezing, the
vegetable proteid shrinks and forms a porous cake permeated
with ice crystals. This frozen cake can be readily thawed
out and dried. It forms a product much resembling gluten
bread in appearance. If the tofu is not frozen, it is difficult to
dry and the resulting material is dense and horn-like...” (6)
“Chinese preparation:... Tofu is quite generally preserved in
loaves (100 to 150 grams) which are cooked in a decoction
of turmeric roots. It is also preserved with salt. Often the
curd is cut into small pieces and preserved in rice brandy [to
make fermented tofu]. When smoked, the curd also keeps
very well and can be wrapped in tinfoil for the market.
Smoked curd is prepared by cooking the curd in a sauce
diluted with water (80 per cent. and 20 per cent. soy sauce)
and after cooking the curd is smoked in the same manner as
meat.”
Various American- and European-style recipes: “When
cut into small pieces and cooked with an egg, it furnishes
an excellent omelet. It also may be used as the principal
ingredient in baked stuffed peppers. The fresh tofu makes
an excellent salad or sandwich filling if the curd is chopped
finely and chopped olives, pepper, salt, and mayonnaise
dressing are added. When cut into small pieces and cooked in
tomato sauce or similar sauces, a very good meat substitute is
obtained. Cooked with meat broth, the curd takes the flavor
of the meat. It is readily seen that the fresh bean curd can be
utilized in many ways and when the people of the western
world become better acquainted with this simple method
of manufacture, it will no doubt, become more generally
utilized.”
Nineteen tofu recipes are given on pages 273-78.
Photos show: (1) “Large blocks of freshly made bean
curd ‘Tofu’ ready to be cut up into squares and sold for
breakfast.” (2) “A large bamboo tray full of various kinds
of bean curd. In the little wooden tubs on the ground the
watery sorts of curd are kept immersed in saline water.” (3)

“Squares of fresh bean curd fried in oil and put on a string
of bamboo fiber. Called tza tofu (fried bean curd) and said to
supply a ‘snack’ in between meals for hard working Chinese
laborers.” (4) “A semi-dry bean curd of the consistency of
smoked sausage, called ‘Hsiang khan’ (fragrant dry) which
is eaten sliced in soups, and with vegetable dishes.” Two
squares, each bearing a stamped mark, are shown next to
an open pocket knife for size comparison. (5) “A semi-dry
fresh bean curd, called ‘Lao to fu’ (old bean curd) said to be
used by the poorer classes of Chinese for breakfast.” One
square (with a cloth-like texture on the surface) on a small
plate, and a broken half square are shown. (6) A room in
which fermented tofu is being made. “A dark room of even
temperature where wooden frames, full of squares of bean
curd are piled, one on the other, the lowest resting on a layer
of somewhat damp rice straw.” One tray is open, showing the
rows of tofu cubes, each covered with a white mycelium. (7)
“Large earthen jars, full of squares of bean-curd, which are
covered over with spiced brine and soy-sauce. After several
months’ curing a new product has been formed, called ‘Fooyu’–Bean cheese [fermented tofu], which can be kept for
many years and becomes better with age.”
Note 3. This is the earliest English-language document
seen (Oct. 2011) that uses the term “Foo-yu” to refer to
fermented tofu.
Note 4. Each of these 7 photos was taken (probably in
China) by Frank N. Meyer, Agricultural Explorer, USDA.
Tables show: (1) Yields of bean curd obtained by
William Morse from different varieties of soybeans. Variety
#37062 gave the highest yield of tofu. 50 grams of soybeans
yielded 34.3 gm of tofu and 30.5 gm of “Cake” [okara]. Note
4. This yield of 0.69 is very low; it should be at least 2.5.
Variety #38462 gave the lowest yield, 0.28. (2) Composition
of tofu and tofu products, compiled from various sources:
Five samples of fresh tofu (6.0% protein on average), one
frozen tofu (48.65% protein and 28.65% fat), and one fried
tofu (21.96% protein and 18.72% fat).
2048. Piper, Charles V.; Morse, William J. 1923. Photographs
and illustrations (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p.
• Summary: Photos show: (Fig. 1) Typical soybean plant
(p. 1). (2) Plant of wild soybean (p. 2). (3) A fleet of junks
engaged in carrying soybeans to Newchwang, Manchuria,
from different points in the interior, taking away bean oil
and bean cake to other places * (p. 6). (4) Soybeans in sacks
brought to a bean center by horses in winter in Manchuria
(p. 8). (5) Chinese bean cart loaded with beans in wicker
containers in Manchuria (p. 8).
(6) Type of cart and method of hauling soybeans with a
horse in Manchuria (p. 10). (7) Manchurian farmers hauling
the bean crop to market in winter on sleds (p. 10). (8) Plants
of a soybean variety from India (p. 38). (9) Plants of the
wild soybean from Soochow, China, grown at the Arlington
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Experimental Farm, 1908 (p. 38). (Fig. 15) Soybeans grown
on the edges of a rice field in southern China * (p. 58).
(16) A man in a field of the Peking variety of soybean
grown in rows and cultivated (p. 61). (17) A broadcast field
of soybeans showing how weeds have overrun the field (p.
61). (18) The ordinary grain drill furnishes a most convenient
method of seeding in rows or broadcast (p. 63). (19)
Soybeans and corn grown in alternate rows for pasturage;
a man in a hat stands between the rows (p. 65). (20) The
roots of a soybean plant, showing abundant development of
nodules (p. 66).
(21) A man standing in a plat of soybeans without
inoculation (in the foreground) and an adjacent plat which
had been inoculated, in the background (p. 67). (22) A man
seated on a cultivator pulled by two horses doing the last
cultivation on a field of soybeans (p. 79). (23) Soybeans and
sorghums grown in mixture for forage purposes (p. 80). (24)
A field of soybean and Sudan grass grown in mixture for hay
(p. 81). (25) A field of soybeans and corn grown in the same
row for ensilage (p. 82).
(26) Soybean hay on frames. Under favorable weather
conditions, hay can be successfully cured in this manner (p.
86). (27) A field of mature soybeans ready to cut for seed
(p. 90). (28) Harvesting soybeans for seed with a bunching
attachment on the mower (p. 90). (29) Self-rake reaper used
in cutting soybeans for seed (p. 91). (30) Soybeans cut for
seed with binder and soybeans placed in shocks for curing
(p. 92).
(31) The ordinary gasoline threshing outfit which may
be used in threshing soybeans (p. 92). (32) A special bean
harvester used in gathering the soybean seed from the
standing mature plants and also cleaning it (p. 94). (33) A
special bean harvester by which the plants are cut, thrashed,
and cleaned (p. 94). (34) A special soybean harvester used
to gather soybean seeds from the standing mature plants,
and which can be adjusted to level or ridged cultivation.
On one side is written “The Little Giant Bean Harvester,”
manufactured by Hardy & Newsom, La Grange, North
Carolina (p. 95). (35) Method of storing soybean seed
awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
(37) Pasturing a corn and soybean mixture with sheep
(p. 133). (38) Thrashing soybeans from the field and baling
the straw (p. 141). (39) The larger plant is the Guelph or
Medium Green which is very pubescent, while the smaller
plant is a nearly smooth variety from Japan (p. 149). (40)
Pods of soybeans showing the range in size and shape
(natural size; p. 151).
(41) Seeds of the most important varieties of soybeans
now grown in the United States showing the wide range
in size and shape of seed. The name of each of the 20
varieties is given. A side view and a ventral view of each
pair of seeds is given (p. 152). (42) Seeds of a black and
white variety (Widower) from Korea. The white is due to

the splitting of the outer later of the testa. A side view of
six varieties is shown (p. 155). (43) A field of the Biloxi
soybean, which requires a long season to mature (p. 163).
(44) A man standing in a field of the Virginia variety of
soybeans (p. 170). (45) Seeds of a natural soybean hybrid
showing peculiar types of coloration (p. 175). (46) Pods of
soybeans, hairy and smooth (p. 176). (47) A sterile soybean
plant obtained from a natural hybrid (p. 176). (49) Seeds
of an artificial soybean hybrid, showing peculiar types of
coloration (p. 181). (56) An old style Chinese oil bean press,
Manchuria (p. 195). (57) Coolies at Newchwang, Manchuria,
carrying loads of soybeans from the junks to big stacks,
where they are kept until the factory needs them for oil
manufacture * (p. 196). (58) “Seeds and pods of the Hahto
variety of soybeans, the seeds being especially valuable as
a green vegetable” (p. 222). (59) Baskets of sprouted, small
yellow soybeans and sprouted mung beans * (p. 226). (60)
Men making soymilk, working with machinery with which
the soybeans are ground and the milk strained. Note the
2 grinding stones and the cloth strainers suspended from
the ceiling over the tub. The cabinet with rack for bottles
is noted in the background (p. 228). (61) Motor stone mill
for grinding soybeans in preparing tofu with brass water
tank (A), funnel reservoir (B), stones (C), and brass guard
(D) (p. 229). (62) Delivery coolies holding baskets full of
bottles showing the way soybean milk is delivered by the
factory in Changsha, China (p. 231). (76) A courtyard filled
with large earthenware containers with cone-shaped wicker
tops for ripening soy sauce mash [in Ichang (I-ch’ang or
Yichang), Hupe / Hupeh / Hubei province, China]; a small,
strong basket is placed into each, with its rim just above the
surface of the mash. The soy sauce collects or accumulates
in each basket and is then dipped out, ready for consumption
* (p. 251). (77) A man standing next to an iron cauldron in
which soybeans are boiled for the manufacture of soy sauce
(p. 252). (79) Fermenting room for yeast and soybeans in
preparation of soy sauce (p. 253). (80) Rows of pots with
cone-shaped wicker lids filled with soybean and wheat
mixture for soy sauce * (p. 254). (81) A box press in which
sacks of fermented soybeans are placed for pressing out the
liquid forming soy sauce * (p. 254). (82) A man next to a
kettle for boiling the soy sauce. After it is boiled, the sauce is
ready to be placed in kegs at left side (p. 255). (83) Rows of
soybean sauce in jars ready for shipment (p. 255). (84) Root
of a soybean plant showing rootknot caused by the nematode
(Heterodera radicicola) (p. 285).
Note: * means photo by Frank N. Meyer in China or
Manchuria.
Illustrations (line drawings) show: (Fig. 48) Flower of
the soybean enlarged. Front view. Side view. Parts of the
corolla, standard, wing, one of the keel petals. Stamens. Pistil
(p. 177). Figures 50-55, from Kondo (1913) are described at
Kondo.
Maps show where the soybean is extensively and
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successfully grown in: (Fig. 10) The Orient (p. 51). (11)
North and South America (p. 52). (12) Europe and Africa (p.
53). (13) A map of Manchuria shows the soybean districts
and seed production of different localities (p. 56). (14)
An outline map of the United States shows the areas with
shading to which the soybean is especially adapted as to
varieties and purposes (p. 57).
A diagram (Fig. 36, p. 129) shows the various ways in
which the plants and seeds of soybeans are utilized. Level 2:
The first two categories are seeds and plants.
Level 3: Under seeds: Food products, oil, and meal.
Under plants: Hay, ensilage, soiling.
Level 4: Under food products: green beans and dry
beans. Under oil: Glycerin, explosives, enamels, varnish,
food products, waterproof goods, linoleum, paints, soap
stock, celluloid, rubber substitute, printing inks, lighting
[illumination], lubricating. Under meal: Human food, stock
feed, fertilizer. Under forage: Hay, ensilage, soiling.
Level 5: Under green beans: Green vegetables, canned,
salads. Under dried beans: Soy sauce, boiled beans [from
whole dry soybeans], baked beans [whole], soups, coffee
substitute, roasted beans, vegetable milk, breakfast foods.
Under soap stock: Soft soaps, hard soaps. Under oil–food
products: Butter substitute, lard substitutes, edible oils. salad
oils. Under meal–human food: Breakfast foods, diabetic
foods, flour, infant foods, macaroni, crackers, [soy] milk.
Level 6: Under dried beans–vegetable milk: Cheese,
condensed milk, fresh milk, confections, casein. Under
meal–human food–flour: Bread, cakes, muffins, biscuit.
Level 7: Under cheese: Fresh, dried, smoked, fermented.
2049. Piper, Charles V.; Morse, William J. 1923. Soybean
sprouts (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 22627, 278-79.
• Summary: “Sprouts grown from soybean seed are used
extensively by the Chinese as a green vegetable in a great
variety of dishes. Bean sprouts furnish a fresh vegetable dish
during the whole year, especially in the winter when green
vegetables are scarce. The yellow- or green-seeded varieties
are most generally used for growing sprouts.
“In preparing the sprouts the beans are thoroughly
washed and then poured into a large vessel (usually an
earthen jar) which is about 3 ft. high and 1½ ft. in diameter.
At the bottom of the vessel small holes are made for draining
excess water from the beans. A bamboo mat or cloth is
placed at the bottom of the vessel to prevent the beans from
running out of the holes. After the beans have been poured
in, the vessel is covered with a straw cover to keep out the
light. The beans must be moistened at least three times each
day during the summer and twice a day during the winter.
In the winter it is advisable to add warm water and keep the
vessel in a warm place. The beans are usually kept in the
vessel from 3 to 5 days in the summer and about 15 days in

the winter. At the end of the time the sprouts are fully grown
(1½ to 2 in. long) and ready to be used or taken to market for
sale (Fig. 59).
“Bean sprouts are considered a great relish and are
eaten as a common vegetable throughout the whole year.
The sprouts are sometimes boiled with salt, bean oil, or rape
seed oil. They are also boiled and eaten with rice and millet.
Salads of various sorts may also be prepared with the sprouts
as the chief ingredient. The sprouts, in fact, may be utilized
in almost any way that green vegetables are used and require
only a very short cooking.
“The Mung bean (Phaseolus aureus) is perhaps used
more generally then the soybean for sprouts.”
A table (p. 227, from Li and Grandvoinnet 1911) shows
the composition of sprouts from the soybean and mung
bean. Soybean sprouts contain more nitrogenous materials
(protein; 14.73% vs. 3.41%) and more fat (5.95% vs. 0.28%).
A photo shows a basket to the left containing sprouted,
small, yellow soybeans, while one on the right holds
sprouted mung beans (Meyer; p. 226). Eight recipes for
“soybean sprouts” are given on pages 278-79.
Note: This is the earliest English-language document
seen (Jan. 2013) that uses the term “soybean sprouts” to refer
to these sprouts.
2050. Piper, Charles V.; Morse, William J. 1923. Soybean
flour (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 22225, 266-73.
• Summary: “Soybean flour, though not as yet a common
commodity, has been used for many years in America and
Europe in invalid dietetics. This flour which is made by
grinding either the whole beans or the press cake remaining
after the oil has been removed from the bean, is becoming an
important article of food in America and European countries
as it is of high food value and can be used as one of the
ingredients of many palatable and nutritious dishes.
“Utilization and products.–”Extensive investigations
have been conducted by the United States Department of
Agriculture and Domestic Science Schools relative to the
utilization of soybean flour. It has been found that this flour
can be successfully used as a constituent for bread, muffins,
biscuits, crackers, macaroni, and in pastry. In these various
food products about one-fourth soy flour and three-fourths
wheat flour have been found to be the proper proportion. In
some of the pastry products, however, as much as one-half
soy flour can be used. It will be found that in several dishes,
as soybean mush, soy flour can be used entirely.
“In the United States soybean flour in on the market,
being put up like ordinary cereal flours; also in special
packages for invalids. In England, manufacturers have
placed on the market a so-called ‘soya flour’ which is 25 per
cent. soybean flour and 75 per cent. wheat flour. This soya
flour is being used by bakers in making a soy bread which
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is very palatable and is extensively used by the English
bakers. A similar flour is said to have been manufactured
in Holland for 25 years. Soya biscuits and crackers are also
manufactured from this flour and constitute articles of export
from England.
“German millers have been experimenting to some
extent with soy flour in making brown bread by mixing with
rye flour... Soybean flour enters largely as a constituent in
many of the so-called diabetic breads, biscuits, and crackers
manufactured as food specialties. It also is utilized in the
manufacture of breakfast foods and can be used in the
preparation of vegetable milk and bean curd.
“Composition and value for invalids.–The soybean
contains at the most but a slight trace of starch, and extensive
experiments in American and Europe indicate that value of
the bean and its products as the basis of foods for persons
requiring a low starch diet.”
A table (p. 224, from the USDA Bureau of Chemistry)
compares the composition of two types of soybean flour
(made from whole soybeans, or from soybean cake), wheat
flour, corn meal, rye flour, Graham flour, and whole wheat
flour. The two types of soybean flour contain by far the most
protein (39.56% and 47.30% respectively), followed by
Graham flour (12.60%) and whole wheat flour (12.00%).
The two soybean flours also contain the least carbohydrates
(26.63% and 33.85%).
Also summarizes research on: (1): The value of soybean
flour for feeding infants and young children; (2) The nutritive
value and digestibility of soybean flour.
Thirty-one recipes for soy flour are given on pages 26673.
2051. Piper, Charles V.; Morse, William J. 1923. Harvesting
and storage of soybeans (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 85-101. Chap. VI. [1 ref]
• Summary: Contents: Introduction. Harvesting soybeans for
hay: Time of cutting (Mammoth Yellow), curing soybean hay
(cut the plants, allow to lie in the swath until the leaves are
thoroughly wilted, rake into windrows, place the hay in small
cocks or bunches for curing, curing in the shocks, curing
frames {three- or four-sided pyramids} or poles), shrinkage
in curing (Table 20 showing varieties, 1915-1917, from
Arlington Farm, Virginia: Austin, Arlington, Barchet, Black
Eyebrow, Chiquita, Mammoth, Midwest, Tokio, Virginia,
Wilson), yields of soybean hay (typically 1-3 tons/acre,

occasionally 4 tons).
Harvesting for silage (“The crop may be harvested with
a side-delivery reaper or a twine binder. The latter implement
is, perhaps, the best and most satisfactory as the beans can be
handled in bundles easily and without waste.”).
Harvesting for seed: Time of harvesting, method of
harvesting, methods of curing and handling, thrashing,
special bean harvesters. Seed yields. Proportion of straw
to seed. Storing soybean seed. Separation of cracked from
whole soybean seed. Viability of soybean seed. Pedigreed,
inspected, registered and certified seed: Indiana, Wisconsin,
Virginia (Varieties: Black Eyebrow, Wilson, Virginia,
Hollybrook, Mammoth Yellow, Tokio, Mammoth Brown,
Haberlandt). Ohio (Varieties: Manchu, Midwest, Ito San,
Elton, Hamilton, Medium Green, Peking, Wilson, Virginia).
Michigan (“The Michigan Crop Improvement Association
inspects three varieties of soybeans: Manchu, Black
Eyebrow, and Ito San.”).
The introduction states: “Soybeans present no especially
difficult problems in harvesting by machinery. Several
special types of machines have been devised for harvesting
and thrashing soybean seeds, which reduce greatly the cost
of production.”
“Time of harvesting.–The soybean is strictly determinate
as to growth–that is, the plants reach a definite size,
according to variety and environment, and then mature
and die. Nearly all varieties shatter their seeds somewhat,
if allowed to stand after reaching maturity... When special
harvesters are used to gather the seed, the plants must reach
full maturity to obtain the best results (Fig. 27)... In the
Oriental countries the plants are pulled or cut usually just
before the pods are mature so as to prevent loss of seed by
shattering” (p. 88-91).
Table 30 (p. 89) shows tons of soybean hay to the acre
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at different experiment stations in the USA for different
varieties: Aksarben, Biloxi, Black Eyebrow, Chestnut,
Chiquita, Elton, Early Brown, Ebony, Habaro, Haberlandt,
Hamilton, Ito San, Mammoth, Manchu, Mandarin, Mikado,
Medium Green, Midwest, Morse, Peking, Tokio, Tarheel
Black, Virginia, Wilson, Wisconsin Black.
Method of harvesting.–”When the cutting is done
with a mowing machine, it is well to have a side-delivery
attachment (Fig. 28) in order that the horses will not need
to trample on the swath of cut beans... The self-rake reaper
(Fig. 29) has given very satisfactory results, as the cut plants
are placed in bunches out of the way of the machine and
team. The self-binder can be used to good advantage with
the taller growing varieties of beans if the plants are not too
coarse. This method of harvesting is rapidly coming into
favor in many sections... The bean harvester which is used
to a slight extent in the northern states is mounted on wheels
like a riding cultivator. It has knives that can be adjusted to
run just beneath the surface of the ground, cutting the plant
where it is soft. This machine will cut two rows at a time
and place both in a windrow for curing and convenient for
handling” (p. 91-92).
“Thrashing.–The ordinary grain separator (Fig. 31) can
be adjusted to thrash soybeans successfully, but as equipped
for small grains, a large percentage of cracked beans will
result. The chief cause of split beans is the high speed of
the cylinder which should be reduced at least one-half, but
the speed of the fan and other parts of the separator should
be maintained. This may be accomplished by doubling the
size of the cylinder pulleys. In some cases a special set of
thin concaves is used, while in other instances the concaves
are removed. Good judgment on the part of the thrasherman
will enable him to adjust the ordinary separator so that the
beans may be thrashed with practically no splitting... Special
pea and bean separators of different sizes are now on the
market. These types of machines do clean hulling and split
practically none of the beans... Soybeans, if thoroughly dry,
can easily be thrashed with a flail... In some sections of
eastern North Carolina, a thrashing table is employed” (p.
91-93).
“Special bean harvesters.–The harvesting of seed
from the mature standing vines by means of patented bean
harvesters, of which there are several types (Fig. 32, 33) is
rapidly gaining popularity in sections where the soybean is
grown rather extensively for seed. The commonest type is a
two-wheeled, box-like machine as is drawn by two horses
(Fig. 34). As the machine passes over the row of plants,
four sets of rapidly revolving arms or long teeth on a large
revolving cylinder like the cylinder of a separator shatter
the beans from the pods into the body of the harvester. As
the machine moves up the row, the seed is constantly raked
by a man to the rear of the box. As the seed box becomes
filled, the seed is removed and the pods and broken stems are
screened out. To secure the best results the rows should be

ridged, though recently patented machines are suitable either
for ridged or level rows. One of the types of machines also
has a cleaning arrangement. Under favorable conditions, two
men with a team [of horses] can harvest one acre in about
two hours by this method. Although there is some loss of
beans, it is more than compensated by the saving of time and
labor” (p. 94-95).
Photos show: (Fig. 26) Soybean hay piled high on
frames (p. 86). (27) A field of mature soybeans ready to cut
for seed (p. 90). (28) Harvesting soybeans for seed with a
bunching attachment on the mower being pulled by a team
of horses and led by a man (p. 90). (29) A man next to a
self-rake reaper used in cutting soybeans for seed (p. 91).
(30) A man next to soybeans cut for seed with a binder
and bundles placed in shocks for curing (p. 92). (31) “An
ordinary gasoline thrashing outfit may be used in thrashing
soybeans (p. 92). (32) A special bean harvester used in
gathering the soybean seed from the standing mature plants
and also cleaning it (p. 94). (33) A man using a special bean
harvester by which plants are cut, thrashed, and cleaned (p.
94). (34) A special bean harvester (called the “Little Giant
Bean Harvester” made by Hardy & Newsom, La Grange,
North Carolina) used to gather soybean seed from the
standing mature plants, and which can be adjusted to level
or ridged cultivation (p. 95). (35) Method of storing soybean
seed awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
Note 1. Some of the “special bean harvesters” (p. 94-95)
appear to be crude, early versions of the combine (combined
harvester-thresher), though the word “combine” is not used.
Photos show: (Fig. 32) A special bean harvester used in
gathering the soybean seed from the standing mature plants
and also cleaning it (p. 94).
(Fig. 33) A special bean harvester by which the plants
are cut, thrashed, and cleaned (p. 94).
(Fig. 34) A special soybean harvester used to gather
soybean seeds from the standing mature plants, and which
can be adjusted to level or ridged cultivation. On one side is
written “The Little Giant Bean Harvester,” manufactured by
Hardy & Newsom, La Grange, North Carolina (p. 95).
These were the first such machines designed specifically
for soybeans. Soybeans were first harvested using a combine
(designed for wheat) in 1924. But, surprisingly, some 50
years would pass before combines would again be designed
specifically for soybeans.
Note 2. The tractor is not mentioned anywhere in this
chapter or in this book.
2052. Piper, Charles V.; Morse, William J. 1923. Seed yields.
Proportion of straw to seed (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 95-97. Chap. VI. [1 ref]
• Summary: “In regard to the seed yield of the soybean, there
is considerable variation in the figures given by authorities in
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different countries. In Manchuria experts estimate the yield
from 1,100 to 1,600 lb. to the acre, commercial authorities
from 1,600 to 1,800 lb., and Japanese agricultural experts
from 400 to 2,000 lb. In the best bean-producing districts the
average yield is said to be more than 1,800 lb. to the acre.
The average yield of soybeans to the acre in Japan for the
decade 1904-1913 is 15.7 bu. The highest average yield,
21.6 bu. is recorded on the west or Japan Sea coast, while the
lowest average yield, that of the Soochoo Islands, is 8.48 bu.
“In South Africa at the Government Experiment farms
as high as 2,000 lb. per acre were recorded, while in many
instances the yield was well over 1,000 lb. to the acre.
“When grown alone for seed, the best varieties under
proper culture in the United States yield from 30 to 40 bu. of
seed to the acre. A maximum yield of 50 bu. to the acre has
been reported from North Carolina.”
Table 31 (p. 96) shows soybean seed yields (in bushels
to the acre) of the more important varieties grown in
the United States as reported by investigators at various
Experiment Stations. “It will be seen that the yields vary
greatly with the same variety at different stations. This in
most cases may be attributed to the adaptability of the variety
to certain localities for seed production. In general the figures
given represent the average yield for a number of years, and
indicate the best seed-producing sorts.”
The varieties shown in Table 31 are: Aksarben,
Black Eyebrow, Biloxi, Chiquita, Ebony, Elton, Habaro,
Haberlandt, Hamilton, Ito San, Mammoth, Manchu,
Midwest, Mikado, Medium Green, Morse, Mandarin,
Peking, Tokio, Tarheel Black, Wilson, Virginia. The states
are: Alabama, Arkansas, Connecticut, Delaware, Georgia,
Illinois, Indiana, Kansas, Kentucky, Maryland, Minnesota,
Mississippi, Missouri, Nebraska, New Jersey, North
Carolina, Ohio, Pennsylvania, South Carolina, South Dakota,
Tennessee, Virginia, Washington, West Virginia, Wisconsin.
In the section titled “Proportion of straw to seed,”
Table 32 (p. 97) gives the relative yields of straw to seed
for different varieties of soybeans at the Ohio Experiment
Station (5-year average). For each variety the average 5-year
yield of seed (bushels) and straw (pounds) is given. The
varieties are: Sable, Taha, Cloud, Yosho, Hamilton, Mikado,
Amherst, Auburn, Midwest, Ito San, Ebony, Medium Green,
Habaro, Ohio 9001, Ohio 9016, Elton. The four varieties
with the top 5-year average seed yields are: Ohio 9016
(29.22 bushels/acre). Elton (26.51). Midwest (24.06). Ohio
9001 (24.00).
2053. Piper, Charles V.; Morse, William J. 1923. Viability of
soybean seed (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
99. Chap. VI. [1 ref]
• Summary: “The seeds of the soybean do not retain their
viability well, and it is not advised to sow seed 2 years old
without previous testing.

Table 33 (p. 99) gives the viability of soybean seed for
different varieties, including the seed color, and percentage
viability after 9 months, 17 months, 25 months, 38 months,
and 48 months (4 years). The varieties (listed in descending
order of viability after 4 years) are: Chernie (black, 94.0%
viability after 9 months, 90.0% after 17 months, 76.5% after
25 months, 66.0% after 38 months, 46.5% after 48 months
/ 4 years), Tarheel (black, 43.5%), Baird (brown, 24.5%),
Fairchild (black, 20.0%), Jet (black, 19.5%), Habaro (straw
yellow, 6.5%), Shingto (olive yellow, 5.0). Cloud (black,
4.5%). Ebony (black, 4.0%). Tashing (green, 3.0%). Ito
San (straw yellow, 2.5%). Guelph (green, 1.5%). Mammoth
(straw yellow, 0.5%). Haberlandt (straw yellow, 0.0%).
Meyer (black and brown, 0.0%).
The percentage viability of a the best straw yellow
variety (Habaro) is as follows: After 9 months: 95.5%.
After 17 months: 94.5%. After 25 months: 78.5%. After 38
months: 48.0%. And after 48 months (4 years): 6.5%.
Note: Black soybeans tend to retain their viability the
longest.
2054. Piper, Charles V.; Morse, William J. 1923. Structure of
soybean seeds (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
187-193. Chap. X. [3 ref]
• Summary: Contents: Introduction. The structure of the
soybean seed: The seed coat (incl. hilum, chalaza, micropyle,
hypocotyl), microscopic structure of the seed coat,
microscopic structure of the hilum, the embryo, microscopic
structure of the cotyledons, identification of soybean meal,
differences in structure of the seed varieties.
“The seed coat is smooth, often shiny, rather firm in
texture, and closely enveloping the embryo. The hilum or
seed scar is linear-elliptical in shape and nearly flat (Fig. 50).
At one end is a small linear groove marking the chalaza,
or point where the seed coat was joined to the body of the
ovule. At the other end of the hilum is the micropyle, a
minute orifice in the seed coat, through which the primary
root of the young seedling emerges in germination. In many
varieties of soybean the outlines of the hypocotyl may be
seen through the seed coat” or testa.
“The cellular [microscopic] structure of the seed coat or
spermoderm... consists of four layers of cells.”
Illustrations (line drawings) show: (Fig. 50) Soybean
seed (yellow variety from Japan and another variety)
showing the hilum, chalaza, micropyle, and an outline
of hypocotyl seed through the testa (p. 187, after Kondo
1913). (51) Cross-section of the testa of a yellow soybean.
Horizontal section, showing the cuticle, light-line, palisade
cells, hour-glass or column cells, spongy parenchyma, and
aleurone layer (p. 188). (52) Cross-section of the hilum
of a yellow soybean from China, showing outer palisade
layer, inner palisade layer, asteroid parenchyma, spongy
parenchyma, fibro-vascular bundle, fibro-vascular bundle of
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the testa, aleurone layer, and hour-glass cells (p. 189).
(Fig. 53) Embryo of a yellow soybean from Japan.
Whole embryo from ventral side. Half of embryo from the
inner side. The 2 leaves of the plumule, with cotyledons
and hypocotyl (sprout; p. 189). (54) Soybean. Cells of the
cotyledon filled with fat, protein, and starch (p. 189). (55)
Cellular structure found in soybean flour and meal. Palisade
and hour-glass cells in sections and surface views from
above and below. Aleurone cells within seed-coat. Same
with compressed parenchyma in section. Surface view of
epidermal cells near the hilum. Parenchyma near the hilum.
Tracheids from hilum furrow. Epidermis and underlying
cells from flat and round sides of cotyledon. Epidermis and
palisade cells in transverse section of cotyledon. Epidermis
and mesophyll cells from rounded face of cotyledon. Oil
drop. Crystal. Aleurone grains (p. 190).
Table 83 (p. 192) shows the “Variations in the cooking
qualities of seed of different varieties of soybeans.” For
each of the 18 varieties (9 with names and 9 with numbers)
is given: Weight of 100 beans (dry, in gm). Weight of 100
beans after soaking (gm). Amount of water taken up by 100
beans (gm). Texture of beans after cooking. The named
varieties are: Tokio, Chiquita, Midwest, Manchu, Haberlandt,
Ito San, Mammoth, Easycook, Hahto. One hundred seeds of
each variety were used. The seeds were weighed dry then
after soaking for 17 hours were weighed again. Each sample
was cooked for 2 hours. The varieties with the largest seeds
are Hahto and 37264: 100 dry beans weigh 35.95 gm. These
two varieties also weighed the most after soaking: 92.80 gm
and 86.70 gm, respectively. The 3 varieties with the softest
texture (“Very soft”) after cooking were Easycook, Hahto,
and 37305.
“Studies on the structure of the seed of several of
these varieties by Dr. Albert Mann, of the United States
Department of Agriculture, showed that there was an
appreciable difference in the structure of the Easy cook
and other varieties. The most important difference was the
much greater permeability of the skin or integument of the
Easycook variety. This permeability is due to a very great
looseness in the cells comprising the various layers of the
integument; particularly so of the outer or palisade layer.
The walls of all the cells of the integument are more delicate
and, therefore, more permeable than those of the Mammoth
Yellow, which does not cook up easily. The palisade cells
on account of their external position doubtless play the most
conspicuous part in this particular.”
“In general, those varieties absorbing a large amount
of water cooked rather easily, but in a very few instances
varieties absorbing small amounts of water cooked quite
easily. It was found that in addition to difference in structure,
the varieties as the Easycook, Hahto and Tokio contained
more starch, which was scattered more or less through the
cotyledons.”
Note: This is the earliest English-language document

seen (Oct. 2004) that uses the word “chalaza” in connection
with soybeans. An illustration (p. 187) shows that the
chalaza, located at one end of the hilum on a soybean seed, is
a small linear groove which marks the point where the seed
coat was joined to the body of the ovule.
2055. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 14486. Chap. IX.
• Summary: Contents: Introduction. Japanese classification
of varieties. Classifications of varieties in Manchuria:
Yellow (Pai-mei or white eyebrow, Chin-huän or round
golden bean, and Hei-chi or black navel), green (Ching
tou), black (Wu tou). Botanical classifications: Soja elliptica
Martens (S. elliptica nigra, S. elliptica castanea [brown], S.
elliptica virescens, S. elliptica lutescens), Soja sphærica (S.
sphærica nigra, S. sphærica minor, S. sphærica virescens,
S. sphærica lutescens, S. sphærica minima), Soja compressa
(s. compressa nigra, S. compressa parvula, S. compressa
virescens, S. compressa zebrina). Varietal characteristics:
Habit of growth, foliage, pubescence, flowers, pods, size and
weight of seeds, color of seeds, frost resistance, period to
maturity, disease resistance, classifications by lengths of life
period, desirable characteristics in varieties, descriptions of
important varieties, key for identification of varieties (Yellow
group, green group, brown group, black group, bicolored
group), breeding and improvement (pollination, mutations,
natural hybridization, artificial hybridization), genetic
behavior (flower color, pubescence, color of pods, color of
seeds, color of cotyledons, oil content).
The section titled “Classification by lengths of life
period” [maturity] states: “Based on the data from variety
tests at the Arlington Experimental Farm, the varieties may
be classified into seven groups according to their life periods:
“Very early–Maturing in 81 to 90 days.
“Early–Maturing in 91 to 100 days.
“Medium early–Maturing in 101 to 110 days.
“Medium–Maturing in 111 to 120 days.
“Medium late–Maturing in 121 to 130 days.
“Late–Maturing in 131 to 150 days.
“Very late–Maturing in more than 150 days.”
Note 1. This is the earliest document seen (Aug. 2011) in
which soybean varieties are classified into groups based on
their maturity (number of days to mature) or “life periods.”
The following 43 varieties (not including synonyms)
are described in the section titled “Descriptions of important
varieties” (p. 162-70): A.K., Aksarben, Barchet, Biloxi,
Black Eyebrow, Chestnut, Chiquita, Columbia, Early Brown,
Easycook, Ebony (same as Black Beauty), Elton, Guelph
(same as Medium Early Green, Medium Green), Hoosier,
Haberlandt, Hamilton, Habaro, Hahto, Hollybrook, Ito
San (same as Medium Early Yellow), Laredo, Lexington,
Mammoth Yellow, Mammoth Brown, Manchu, Mandarin,
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Merko, Minsoy, Midwest (same as Medium Yellow and
Mongol; appears identical with Roosevelt, Banner, and
Northern Hollybrook), Mikado, Morse, Ogemaw, Otootan,
Peking (same as Sable), Pinpu, Tarheel Black, Tokio,
Virginia, Wilson, Wilson-Five, Wisconsin Black, Wea,
Yokotenn [Yokoten].
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Hamilton (one of two
documents).
2056. Piper, Charles V.; Morse, William J. 1923. Early
introduction of the soybean into the United States (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 39-41.
• Summary: “There are fortunately fairly complete records
for the early history of the soybean in the United States. The
facts emphasize the difficulties with which a new crop wins
its way to recognition.
“The earliest records.–The first mention of the soybean
in American literature is by Mease (1804), who writes ‘The
soybean bears the climate of Pennsylvania very well. The
bean ought therefore to be cultivated.’
“Thomas Nuttall (1829) grew a variety with red
flowers and chocolate brown seeds in the botanic garden at
Cambridge, Massachusetts, and from his observations wrote
a brief account concerning it. He writes:
“’Its principal recommendation at present is only as a
luxury, affording the well-known sauce, soy, which at this
time is only prepared in China and Japan.’
“In the same journal two years later, November 23,
1831, is an account of the successful culture of the plant at
Milton, Massachusetts, the seed having been obtained from
Nuttall.
“No further mention of the plant in America literature
appears until 1853, when a brief account appeared under the
name ‘Japan pea’ by Ernst [of Ohio] (1853), as follows:
“’The Japan pea, in which so much interest has been
manifested in this country for a year or two past, from
its hardihood to resist drought and frost, together with its
enormous yield, appears to be highly worthy of the attention
of agriculturists.’”
“The Perry Expedition to Japan.–The Perry expedition
in the year 1854 brought back two varieties of ‘soja bean’
from Japan, one ‘white’ seeded, the other ‘red’ seeded.
These, together with the Japan pea, were distributed by
the Commissioner of Patents in 1854, (Browne 1854)
and, thereafter frequent references to the plant occur in
agricultural literature under such names as Japan pea, Japan
bean, and Japanese fodder plant. Most of these articles speak
of the plant as the Japan pea, none of them as the soy or
soja bean. It is apparent from the early accounts that there
were at least two Japan peas, one early enough to mature
in Connecticut (Patent Office Report, 1854, p. 194), the
other very late (American Agriculturist, 1857, vol. 16, p.

10). Judging from all the accounts, we suspect that the early
Japan pea may be the Ito San variety, which, however, has
red flowers, while the late variety may be the Mammoth.
The Ito San is still occasionally called the Japan pea, while
the introduction and source of the Mammoth has never
been definitely determined. From these early accounts the
Mammoth may well be the ‘white-seeded’ soja bean obtained
by the Perry expedition. The ‘red-seeded soja bean’ was,
probably, the adsuki bean (Phaseolus angularis), as no redseeded soybean is known.
Later Introductions.–Prof. G. H. Cook, of New
Brunswick, New Jersey, obtained seed of the soybean at
the Bavarian Agricultural Station [in Germany] in 1878. In
the same year Mr. James Neilson obtained seeds of several
varieties at Vienna, Austria. Both of these gentlemen planted
the seeds and gathered crops of the different varieties
in 1879. These varieties were without doubt some of
those grown and distributed through Europe by Professor
Haberlandt of Vienna.
“A yellow-seeded soybean was grown at the North
Carolina Agricultural Experiment Station in 1882 and
reported on in some detail. The source of the variety is not
given, but by implication it is the same as the variety stated
to be grown by a number of persons in the State, and is
probably the Mammoth.
“Two varieties, one black seeded, the other with
white seeds, were grown at the Massachusetts Agricultural
Experiment Station in 1888.
“In 1890 Prof. C. C. Georgeson (1890) secured three
lots of soybeans from Japan which were grown at the Kansas
Agricultural Experiment Station in 1890 and subsequently.
“Prof. W. P. Brooks, (1890) of Amherst, Massachusetts,
brought with him from Japan in 1889 a number of soybean
varieties, including the Medium Green or Guelph, and the
Ito San. It is quite certain that other importations of soybeans
from Asia were made by others, but no definite records have
been found.
“Since 1890 most of the agricultural experiment stations
have experimented with soybeans and many bulletins have
been published dealing wholly or partly with the crop.”
2057. Piper, Charles V.; Morse, William J. 1923. Pedigreed,
inspected, registered, and certified seed (Document part). In:
Piper and Morse. 1923. The Soybean. New York: McGrawHill. xv + 329 p. See p. 99-101. Chap. VI.
• Summary: “Several states have formed seed improvement
associations, the object of which is to specialize in the
production and marketing of high yielding, adapted pure
seed. Seed stock which is descended from an individual
plant or group of plants of which a performance record
has been kept is termed ‘Pedigreed Seed.’ ‘Registered
Seed’ is pedigreed seed that has successfully passed both
the field and final inspections conducted by the State Crop
Improvement Association under the supervision of the State
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Agricultural College. Seed of varieties or strains of crops
which in tests conducted by the State Agricultural College
have demonstrated their adaptability, purity, and yielding
qualities and have passed both field and final inspections is
termed ‘Certified Seed.’” Thus, certified seed is seed of those
varieties suited for ordinary crop production.
Details on inspections, seed certification, and crop
improvement associations are given for the following states:
Indiana, Wisconsin, Virginia, Ohio, and Michigan.
In Virginia the following varieties are inspected
and recommended: Black Eyebrow, Wilson, Virginia,
Hollybrook, Mammoth Yellow, Tokio, Mammoth Brown,
and Haberlandt.
In Ohio the following varieties are inspected and
recommended: Manchu, Midwest, Ito San, Elton, Hamilton,
Medium Green, Peking, Wilson, Virginia.
The Michigan Crop Improvement Association inspects
only three soybean varieties: Manchu, Black Eyebrow, and
Ito San.
Note: This is the earliest English-language document
seen (July 2010) that contains the term “registered seed” or
the term “certified seed.”
2058. Piper, Charles V.; Morse, William J. 1923.
Composition of the soybean: Carbohydrates (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 109-12. [14 ref]
• Summary: “Many investigators have studied the nitrogenfree extract of the soybean from various points of view. In
many cases, the published analytical data are somewhat
conflicting. The soybean has a variety of carbohydrates,
altogether amounting to from 22 to 29 per cent., depending
on the variety and maturity of the bean. The most complete
quantitative separation of the carbohydrates existing in the
soybean has been made by Street and Bailey (1951).
“Considerable differences of opinion have existed
among investigators with regard to the presence of starch in
soybeans.” Some found none, whereas others found small
amounts. “Japanese chemists have not identified starch in the
native soybean. Undoubtedly the discrepancies relative to
starch content have been due to the maturity of the beans or
rather the method in which they are allowed to mature.” Harz
(1885) found that mature soybeans generally contain little or
no starch.
“Thoroughly mature seed of sixteen varieties of
soybeans grown quite generally throughout the United States
were submitted by the authors to Dr. Albert Mann of the
United States Department of Agriculture for investigation
as to starch content. Dr. Mann reported that in all cases
where starch reaction was obtained, it appeared upon the
inner (approximate) surfaces of the two cotyledons. It
was intensest at the middle part of the line of separation
and extended immediately under or behind the epidermal
layer of these two surfaces. In the majority of cases only a

trace of starch extended back into the thicker portion of the
cotyledons, that is, midway the inner and outer surfaces. One
variety, the Hahto, showed a distribution of starch throughout
most of the cotyledon, although the color reaction was
nowhere intense. No starch was found in the seed coats of
any of the varieties and only a mere trace in the embryos. It
will be noted in the following table that those varieties with
black or brown seed coats (with the exception of the Black
Eyebrow variety) are practically starch free while a general
tendency toward relatively high starch content is exhibited
by the yellow-seeded sorts.”
Table 45, titled “Starch content of commercial varieties
of soybeans in the United States” (p. 111), has three columns:
Variety, seed color, and amount of starch, as follows:
Peking, black, no starch. Virginia, brown, no starch. Wilson,
black, no starch or merest trace. Biloxi, brown, trace. Early
Brown, brown, small amount. Hollybrook, straw yellow,
small amount. Guelph, green, small amount. Midwest, straw
yellow, thin area covering 3/4 of inner surface. Ito San, straw
yellow, similar to Midwest but the areas heavier in starch.
Manchu, straw yellow, strong starch areas in inner surface
of each cotyledon. Mammoth, straw yellow, decided starch
band on inner surface of each cotyledon. Black Eyebrow,
black and olive, pronounced starch band on inner surface
of each cotyledon. Hahto, olive yellow, starch grains more
or less through the cotyledons. Chiquita, straw yellow,
very strong starch band on inner side of each cotyledon.
Haberlandt, straw yellow, very strong starch bands on inner
side of each cotyledon. Tokio, olive yellow, strongest starch
reaction of all varieties tested. Easy Cook [Easycook],
straw yellow, decided starch bands on inner surface of each
cotyledon; more or less starch to outer side of cotyledons
also; starch more or less distributed through the tissue of the
bean.
2059. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties: Size and weight of seeds. Color of seeds
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p. See p. 152-55. [14 ref]
• Summary: A full-page black-and-white photo (fig. 41,
p. 152) shows the “Seeds of the most important varieties
of soybeans now grown in the United States showing
wide range in size and shape of seed.” The varieties are:
Mammoth, Hollybrook, Haberlandt, Manchu, Medium
Yellow, Mikado, Ito San, Chiquita, Lexington, Hahto, Tokio,
Guelph, Biloxi, Early Brown, Virginia, Barchet, Black
Eyebrow, Wilson-Five, Peking, Ebony.
“None is truly globose, but this shape is closely
approximated by some varieties. Others are much
compressed. The great majority, however, are elliptic in
outline, the thickness less than the breadth.
“The size and weight of the seeds vary considerably, the
lowest weight per hundred seeds being 4.3 grams and the
highest 21.2 grams. Soybean seeds weigh about 60 lb. to the
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bushel and this weight is recognized as standard throughout
the United States. In Manchuria the weight per bushel is
usually 40 lb.”
Table 69 (p. 154) show the “Number of seeds per bushel
and weight in grams of 100 seeds of the most important
varieties.” Mammoth 132,480 / 21.2. Hollybrook 175,680
/ 17.3. Haberlandt 141,120 / 20.4. Manchu 140,160 / 20.0.
Ito San 171,840 / 15.7. Midwest 261,120 / 10.6. Chiquita
274,560 / 10.4. Tokio 142,080 / 19.3. Guelph 148,000 / 19.0.
Biloxi 112,000 / -. Hahto 75,000 / -. Early Brown 170,000 /
-. Virginia 249,600 / 11.6. Jet 340,000 / -. Barchet 644,160
/ 4.3. Black Eyebrow 147,840 / 19.1. Tarheel 164,000 / -.
Arlington 306,240 / 9.0. Peking 348,480 / 7.8. Wilson-Five
327,360 / 9.8. Ebony 345,000 / -. Lexington 215,000 / -.
“Color of seeds: Most varieties of soybeans have
unicolored seeds in the following colors: Straw yellow, olive
yellow, green, olive, brown, and black, the last really a dark
violet. Straw-yellow seeds are in some varieties very pale,
especially when old, and are sometimes erroneously called
white, but no truly white seeds are known in soybeans...
Bi-colored seed occurs in but few varieties... Some varieties
have their seeds brindled brown and black, the two colors
somewhat concentrically arranged... The hilum or seed
scar may be of the same color as the seed coat... In a few
varieties, as in Ito San, there is a minute brown spot on the
micropyle which is diagnostic.”
A quarter-page photo (fig. 42, p. 155) shows the “Seeds
of a back and white variety (Widower) from Korea.” The
white is due to the splitting of the outer layer of the testa.
2060. Piper, Charles V.; Morse, William J. 1923. Solvent
method of oil extraction (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 197.
• Summary: “The solvent method of extraction, involving
the use of benzine or gasoline, is used by many of the large
oil mills in European countries, especially England. The
beans are first crushed finely and then treated directly by
the fat solvent. The oil is taken out of the fat solvent by
evaporating the latter, which is distilled and used over again.
The residue is well dried and as a bean meal rather than cake
is obtained, can be used without further treatment as fertilizer
and also as a feedstuff where no prejudice exists against the
use of chemically-treated beans. The chemical process can
not be utilized when an edible oil is desired, as the solvent
gives the oil an odor which can not be entirely removed.
“It is contended that by the solvent process more oil of
a better quality is extracted from the beans and the resultant
meal is better suited for flour or fertilizer, as it contains less
oil. When the extraction process is used about 95% of the
oil is obtained, the meal containing only about 1.5% oil and
43 to 45% protein. One of the solvent process mills recently
erected in Manchuria has a maximum capacity of 80 tons of
beans every 24 hours. However, only 50 tons of beans are

crushed daily, producing about 7 tons of oil and 40 tons of
meal, the 3 tons which were lost consisting of moisture, dust,
and trash.”
2061. Piper, Charles V.; Morse, William J. 1923. American
oil mills (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 19798.
• Summary: “American Oil Mills.–The oil mills in the
United States employ two methods of oil extraction–the
hydraulic and expeller processes. Extensive tests with
domestic grown beans indicate that 1 ton of beans will yield
by the expeller process an average of 32 gal (about 7.5 lb/
gal) of oil and 1,600 lb of cake, the difference (about 130 lb)
representing the loss due to cleaning and the evaporation of
moisture driven off after the beans have been crushed and
heated. The cost of producing oil and cake by either process
is said to be less with the soybean than with cottonseed.
The cotton oil mills can easily handle soybeans with little or
no change in their present equipment. As soybeans may be
stored with less danger of deterioration than cottonseed, it
is practicable to press the beans after the regular cottonseed
crushing season is over.”
2062. Piper, Charles V.; Morse, William J. 1923. Soybean
cake or meal (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
204-17. Chap. XII.
• Summary: Contents: Introduction, feeding value,
composition, use for feeding for dairy cows, cattle, swine,
sheep, poultry, digestibility, injurious effects, fertilizer.
Introduction: “The cake or meal remaining after the oil
is extracted is a most valuable product and has the widest
usefulness. The yellow-seeded varieties produce a bright
yellow meal, while that from the brown and black varieties
is of a darker shade. The cake or meal from which the oil
has been extracted by means of the solvent process is of the
brighter color than that from which the oil was removed by
heating and pressure. Soybean cake or meal when fresh has
a sweet, nutty flavor, and not at all unpleasant to taste. As a
feed, soybean meal is highly concentrated and nutritious and
is relished by all kinds of livestock. In the Orient it is used to
a very considerable extent for fertilizing purposes. The use
of the meal as flour for human food has become important in
several European countries during the last few years.
“Feeding value: In Manchuria, soybean cake or meal,
mixed with bean and kaoliang (sorghum) stalks, is used as
a feed for horses and mules, but only when very hard work
is done. It is also recognized in Japan as a valuable feed
for work animals and as a fattening feed for animals not
employed in farm work.”
“The use of the meal in America thus far has been
confined almost entirely to the Pacific Coast states. It is
considered a valuable feed not only by dairymen, but also
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by poultrymen. The meal has been used to some extent by
kennel owners who have found it to be a highly satisfactory
dog feed.”
“Soybean meal as fertilizer: The utilization of soybean
meal as a fertilizer has been confined almost entirely to
Asiatic countries. For centuries bean cake has been sent
to the sugar plantations of southern China, and its use
gradually spread to the plantations in Java and other tropical
islands. The high fertilizing value of the cake has long been
recognized by the Japanese, who import large quantities
annually for use in the rice fields and as an alternative
manure for mulberry trees. In Manchuria large amounts
of cake are used annually on poor soils for both field and
garden crops.
“Although large quantities of soybean cake have been
imported into the United States and Europe during the last
few years, there is no mention of its use in the manufacture
of commercial fertilizers. With the production in the United
States of bean meal and oil from domestic-grown beans,
fertilizer manufacturers became interested in the possibilities
of the meal and purchased considerable quantities for this
purpose.
“Like cottonseed meal, soybean meal contains
considerable amounts of phosphoric acid and potash, a large
proportion of which is ‘available,’ but it is principally valued
in fertilizers as a source of nitrogen. From the fertilizer
standpoint, soybean meal is richer in plant food constituents
than is cottonseed meal, and if the price is determined on the
same basis as that used in calculating the fertilizing value
of cottonseed meal, the soybean meal is a more valuable
substance. Its composition with reference to fertilizing
constituents and a comparison with cottonseed meal are
shown in the following table.”
“While soybean meal, as shown in the above table, has a
high value as a fertilizing material, a more economical use is
to feed the meal to livestock and apply the resulting manure
to the soil. Feeding experiments indicate that much of the
fertilizing value of feeds is recovered in the manure.”
2063. Piper, Charles V.; Morse, William J. 1923. Enemies of
the soybean: Rodents (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 288-288a.
• Summary: “Rabbits are most troublesome as they are
very fond of the soybean, and have been known to destroy
considerable areas. In the Great Plains area failures with
soybeans have been chiefly due to rabbits. The greatest
damage is done while the plants are young and tender.
Observations have been noted in various sections where
rabbits showed particular preference to certain varieties of
soybeans. In South Carolina where a number of varieties
were under test, the Barchet, Riceland, Tokio and Chiquita
varieties were kept eaten down during the entire season
while several other varieties were damaged but slightly, and

a few varieties remained untouched. At the Moro Station,
Oregon, the Black Eyebrow, Ito San and Guelph varieties
were more or less damaged by rabbits, while the Manchu
was not injured. In a variety test using the Barchet, Tarheel
Black, Laredo, Hahto, Biloxi, Peking, Chiquita, Otootan,
Virginia and Tokio at Shafter, California, the Barchet was the
only variety damaged, the Jack rabbits keeping this variety
eaten down during the season. The Hahto variety in some
sections of the Southern States appears to be preferred to
other varieties commonly grown. Where rabbits are abundant
soybean culture is practically impossible unless the field can
be enclosed with rabbit-proof fencing. Small experimental
plantings may be protected by a 25-inch woven wire fence.
The dusting of the plants on the outer rows of soybean
fields with lime, or spraying with some arsenical poison has
prevented serious damage from rabbits
“In some of the Northern States woodchucks have
caused considerable injury to small plantings of the
soybean.”
2064. Piper, Charles V.; Morse, William J. 1923. Agricultural
history of the soybean: China, Korea and Japan (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 36-37.
• Summary: “The soybean is a plant of very early cultivation
in China. According to Li-Yu-Ying and Grandvoinnet
(1911-1912) the soybean is described in the book of Materia
Medica ‘She-non’ written over 5,000 years ago. Note 1. This
is probably the Shennong Bencao Jing (abbreviated Benjing)
[Classical Pharmacopoeia of Shennong, the Heavenly
Husbandman], which appeared in about AD 100.
“The celebrated dictionary of Sui Sham describes the
plant under the name of ‘tchouan.’ Note 2. This is the earliest
document seen (July 2007) that mentions the name “Sui
Sham.” We have been unable to find any dictionary compiled
by a man who name sounds even vaguely like his.
In another ancient dictionary, the ‘Kouang-ia’ [sic,
Guangya, by Zhang Yi, AD 230] dating from the time of the
Christian era, the soybean is called ta-teou or grand pea and
also sou. It seems very probable that the names soi, soy, soya
and soja are all derived from the ancient Chinese name sou.
“In Manchuria the soybean is grown to a greater extent
than in any other country, and its culture there is doubtless
ancient. From Korea there have been sent to the United
States Department of Agriculture many distinct varieties,
the large number indicating long cultivation in that country.
The culture of the soybean in Japan is likewise very old and
many species peculiar to that country are in cultivation.
“No comprehensive account of the agricultural history
of the soybean in any of these countries has yet been
attempted, but doubtless much information is contained in
ancient Chinese and Japanese literature.
“Several varieties different from any secured elsewhere
have been introduced into the United States from Formosa,
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and the plant has probably been cultivated there
for a considerable period.”
2065. Piper, Charles V.; Morse, William
J. 1923. Tables (Document part). In: Piper
and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p.
• Summary: Tables: (1) Acreage, production
and yield of soybean seeds in the United
States. Gives statistics for each for 1918,
1919, and 1920 for 14 states, other, and total.
The states are listed in descending order of
soybean acreage in 1921, as follows: North
Carolina, Virginia, Alabama, Illinois, Ohio,
Kentucky, Missouri, Tennessee, Wisconsin,
Indiana, Georgia, Pennsylvania, S. Carolina,
Mississippi.
(2) Estimates of soybean production of
Manchuria for various years (in million tons):
1906 = 0.6. 1907 = 0.6 to 0.9. 1908 = 1.150.
1909 = 1.150. 1910 = 1.4. 1913 = 1.2 1921 = 4.52.
(3) Cost of production of soybeans per acre in
Manchuria, 1910. (4) Monthly capacity of steam oil mills
at Newchwang, Manchuria, 1917. (5) Export of soybeans,
bean cake, and bean oil from the principal ports of South
Manchuria, 1909 to 1913, inclusive. (6) Five-year averages
(1897-1919, inclusive) of acreage, production, and yield per
acre of soybeans in Japan. (7) Amount and value of soybeans
imported by Japan. (8) Importations of soybean cake and
bean oil into Japan. (9) Quantity and value of exports of
soybeans and soybean oil from Japan to foreign countries,
1913 and 1914.
(10) Quantity and value of exports of miso (bean cheese)
and shoyu sauce, 1903 to 1907, inclusive. (11) Quantity
and value of imports of soybeans, bean cake, and bean
oil by European countries, 1912 to 1914, inclusive. (12)
Comparative prices per ton of cottonseed and soybeans in
European markets, 1911 to 1914, inclusive. (13) Quantity
and value of soybeans, soybean cake, and soybean oil
imported into the United States, 1910 to 1920, inclusive. (14)
Quantity of imports of soybeans in the world’s trade, 19201919 inclusive. (15) Quantity of imports of soybean oil in the
world’s trade, 1910-1919 inclusive. (16) Quantity of exports
of soybean oil in the world’s trade, 1910-1919 inclusive. (17)
Quantity of exports of soybeans in the world’s trade 19101919 inclusive. (18) Acre yields of seed and hay of soybeans
at different dates of planting at Arlington Farm, Virginia.
(19) Yields of soybeans variously spaced.
(20) Acre yields of soybean hay and seed when planted
at different rates. (21) Germination of soybeans at different
depths of planting at Arlington Farm, Virginia. (22) Influence
of nodules on the composition of seed. Michigan Experiment
Station. (23) Effect of various nitrogenous fertilizers on the
yield of soybeans. Massachusetts Experiment Station. (24)

Effects of different phosphatic fertilizers with and without
lime. Rhode Island Experiment Station. (25) The influence of
different potash salts on yields of soybeans. Massachusetts
Experiment Station. (26) Effects of different kinds of lime
on the yield of soybeans. Massachusetts Experiment Station.
(27) Effect of fertilizers on soybeans. Delaware Experiment
Station. (28) Composition of hay of Mammoth soybean at
different stages of development. Arlington Farm, Virginia.
(29) Comparison of the loss in moisture in 10-lb. samples
of green forage of ten varieties of soybeans when air dried.
Arlington Farm, Virginia.
(30) Tons of soybean hay to the acre at different
experiment stations in the United States. (31) Bushels of
soybean seed to the acre at different experiment stations in
the United States. (32) Relative yields of straw to seed in
different varieties of soybeans. Ohio Experiment Station.
(33) Viability of soybean seed. (34) Proportions of stems,
leaves, and pods. (35) Nutritive constituents contained
in each part of the soybean plant. After Lechartier. (36)
Composition of the different parts of the soybean plant at
different stages of growth, at Arlington Farm, Virginia.
(37) Total weights of mineral materials in 1,000 kilos of
dry forage. After Lechartier. (38) Mineral Materials in
1,000 kilos of dry forage. After Joulie. (39) Percentages of
nitrogen, phosphoric acid and potash contained in different
parts of the soybean plant at different stages of growth, at
Arlington Farm, Virginia.
(40) Composition of soybean seed compared with that
of other legumes. (41) Composition of common American
varieties of soybeans. (42) Percentage composition of
the different parts of soybean seed. After Lechartier. (43)
Percentage composition and comparison of the amino
acids of the protein of the soybean and of cow’s milk. (44)
Percentage composition of the nitrogen-free extracts of the
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soybean. (45) Starch content of commercial varieties of
soybeans in the United States. (46) Maximum, minimum,
and average of the more important constants of soybean oil
from 48 varieties, compared with those of other well-known
oils. (47) Comparison of the more important constants
of soybean oil by different observers. (48) Constants for
soybean oil. (49) Composition of the ash of the soybean
seed. After Pellet.
(50) Mineral content of the soybean seed compared with
those of cowpea, navy bean, and peanut. (51) Oil content
of soybeans gathered at various stages of maturity. (52) Oil
content of soybeans as affected by partial defoliation. (53)
Oil content of soybeans as affected by partial removal of
very young seed pods. (54) Oil content of soybeans of large
and small size seed from the same plant. (55) Oil content
of soybeans planted at intervals of two weeks in 1911, at
Arlington Farm, Virginia. (56) Varietal differences in the
oil content of soybeans grown at Arlington Experiment
Farm, Virginia, in 1907, 1908 and 1910. (57) Oil content of
soybeans grown under different environmental conditions.
(58) Oil and protein content of soybean varieties grown
under different environmental conditions. (59) Fertilizing
constituents of soybeans contained in crop and roots on one
acre. Connecticut (Storrs) Experiment Station.
(60) Yields of hay of different legumes and content of
fertilizing ingredients. Michigan Experiment Station. (61)
Fertilizing constituents of soybeans cut at different stages
of growth. Arlington Farm, Virginia. (62) Data and results
of soiling experiments with milch cows. Iowa Experiment
Station. (63) Soybean soiling experiment with milch cows,
Pennsylvania Experiment Station. (64) Analyses of soybean,
soybean and corn, and corn silages. (65) Digestibilities of
soybean and other silages. (66) Digestible nutrients in 100
lb. of air-dry substance. (67) Digestible nutrients in 100 lb.
of soybean straw and in other roughages. (68) Fertilizing
constituents of soybean straw compared with those of wheat,
oats, barley, and rye. (69) Number of seeds per bushel and
weight in grams of 100 seeds of the most important varieties.
(70) Results of planting a single variety of soybean
at different dates. Vienna, Austria, 1877. (71) Results of
planting different varieties of soybeans at different dates at
Knoxville, Tennessee. (72) Life period of soybean varieties
grown at the Arlington Experimental Farm, Virginia, for
eight seasons. (73) Life periods of American varieties of
soybeans grown at Sabour, India, 1911 (from Woodhouse
and Taylor, 1913). (74) Life period of soybean varieties
planted at intervals of two weeks in 1911 at the Arlington
Experimental Farm, Virginia. (75) Behavior of flower color
in natural hybrids. (76) Behavior of pubescence colors in
natural hybrids. (77) Behavior of amount and colors of
pubescence in an artificial hybrid. (78) Behavior of the color
of pods in natural hybrids. (79) Behavior of seed colors in
natural hybrids.
(80) Soybean crosses in the study of seed color. (81)

Behavior of cotyledons in natural hybrid selections. (82)
Behavior of cotyledons in soybean crosses. (83) Variations
in the cooking qualities of seed of different varieties of
soybeans. (84) Consumption of vegetable oils by the soap
industry in the United States. (85) Consumption of vegetable
oils in the production of lard substitutes and oleomargarine
in the United States (incl. coconut oil, cottonseed oil, peanut
oil, soybean oil, and corn oil). (86) Composition of soybean
cake, meal, and other important oil feeds. (87) Two 17-week
comparisons of soybean meal with other supplements for
fattening pigs. (88) Growth and nitrogen elimination of
chicks fed varying amounts of meat scrap or soybean meal
or both, in addition to a corn ration. (Indiana Experiment
Station). (89) Comparison of the digestibility of soybean
meal and other oil meals.
(90) Digestion coefficients of soybean meal obtained
with sheep. Massachusetts Experiment Station. (91)
Fertilizing constituents of soybeans, soybean meal, and
cottonseed meal. (92) Analyses and calories of soybeans
compared with those of other legumes and foods. (93)
Composition of soybean flour in comparison with wheat
flour, corn meal, rye flour, graham flour, and whole wheat
flour. (94) Composition of the sprouts from the soybean and
mung bean. (95) Composition of soybean milk compared
with cow’s milk. (96) Yields of bean curd obtained from
different varieties of soybeans. (97) Compositions of tofu
and tofu products. (98) Nitrogenous substances in natto. (99)
Composition of hamananatto. After Sawa.
(100) Composition of yuba. (101) Composition of red
and white miso. (102) Composition of shoyu or soy sauce.
(103) Composition of soybeans of the same variety dried,
soaked, and roasted.
2066. Sumner, H.R. 1923. Growing soybeans in eastern
Kansas. Kansas Agricultural College, Extension Circular
No. 39. 7 p. March.
• Summary: Contents: Introduction: Soybean grain. soybean
forage. Soybeans for soil improvement. The seed bed and
inoculation. Seeding: Time of seeding, rate and method
of planting, depth of seeding. Cultivation and harvesting.
Threshing and storing the seed. Varieties. For seed: A.K.,
Haberlandt, and Manchu. For general use: Morse and
Midwest. For hay and forage: Virginia and Wilson.
“Morse, Mikado, and Midwest yield best when grown
on the more fertile soils of southern Missouri.”
“The soybean is a promising crop for grain and forage in
eastern Kansas, and should be given a thorough trial in that
section.”
“There is an active demand for soybean oil and
its by-products. In 1921 more than $13,000,000 was
expended for soybean oil imported into this country.”
For the past six years, the Kansas Experiment Station has
been conducting soybean variety trials, comparing many
varieties. Photos show: (1) A plot of soybeans grown in
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rows. (2) Uninoculated roots of soybean plants; no nodules
are clinging to these roots. (3) Inoculated roots of soybean
plants; the “nodules on the roots contain nitrogen gathering
bacteria.” Address: Extension Agronomist, Manhattan,
Kansas.
2067. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to May 31,
1920. Nos. 49797 to 50647. No. 63. 99 p. March.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
49828-49833. “From Yokohama, Japan. Beans presented
by Robert Fulton & Co. Received April 2, 1920. Quoted
notes by Mr. Fulton:
“49828. ‘Kuro mame (black soy bean).’
“49829. ‘Kuro Teppo mame (round, middle-late, black
soy bean).’
“49830. ‘Nakate mame (middle-late, white soy bean),
seed larger than Wase mame.’
“49831. ‘Okute mame (late white soy bean).’
“49832. ‘Shiro daizu (white soy bean).’
“49833. ‘Wase mame (summer bean), small seeded early
white.’
“49834. From Aizu Wakamatsu, Japan. Beans presented
by Rev. Christopher Noss. Received April 2, 1920. ‘Ogon
daizu (golden soy bean).’ (Noss.)
“The oil of the bean is used for frying, as a butter
substitute, for lubricating, for water-proofing clothes,
for medicine, and in the manufacture of soap, candles,
guncotton, and artificial rubber. The residue after the oil
has been extracted has been used for cattle feed, but is now
mixed with wheat flour for food purposes. The entire bean
is slightly roasted, pulverized [to make kinako], and mixed
with flour to make light cakes and to give flavor to boiled
rice; it is cheaper and more nutritious than flour. (Adapted
from Parry, Travel Sketches, Japan Advertiser, January 25,
1920.)’
“49911/49921. From Techow, Shantung, China. Seeds
presented by Miss Alice Reed through Prof. Henry Conrad,
Grinnel College, Grinnel, Iowa. Received April 21, 1920.
Quoted notes by Miss Reed.
“49918-49920.
“49918. ‘Black bean.’
“49919. ‘Yellow bean.’
“49920. ‘Large green bean.’
“50382/50387. From Foochow, Fukien [Fujian], China.
Seeds collected by C.R. Kellogg. Received May 27, 1920.
Quoted notes by Mr. Kellogg.
“50385. ‘Yellow bean from Hokchiang (Futsing).’
“50440-50441.
“50440. ‘Deu tz (bean). The only yellow soy bean
known here and the one referred to when beans are spoken
of unless some other variety is definitely mentioned. A

field crop; clay preferred. Usually planted right after rice is
reaped, making a rotation of rice in the spring and beans in
the fall.’
“50441. ‘U deu (black bean). The only other type of soy
bean grown here. Rather heavier yielder and more vine than
the yellow, but not grown very much. A field crop preferring
medium-heavy clay soil. Collected at the farm of Lee U.
Ken.’
“50522-50524. From Mukden, China. Seeds presented
by Albert W. Pontius, American consul general. Received
June 7, 1920. Market beans requested for the Office of
Forage-Crop Investigations.
“50522. ‘Hei tou (black).’ ‘A small flat shining black
bean used when boiled, salted, and fermented as the main
ingredient in a sauce; also fed, when boiled, to water
buffaloes.’ (Frank N. Meyer.) For previous introduction, see
S.P.I. No. 45294.
“50523. ‘Hsiao chin huang tou (small golden yellow
bean).’
“50524. ‘Pai mei tou (white-crested bean).’ A late
maturing bean, yellow with a ‘white eyebrow.’ For previous
introductions, see S.P.I. No. 30745.
“50531/50539. From Keijo, Chosen (Korea). Seed
presented by Miss Katherine Wambold. Received June 21,
1920.
“50535-50536.
“50535. ‘Kong Bean.’ For previous introductions, see
S.P.I. No. 42059.
“50536. ‘Kong bean; this is used for making sauce.’”
Address: Washington, DC.
2068. Wilkins, F.S. 1923. Soybeans in the cornbelt: A legume
that is easily grown and yields well. Successful Farming
20(3):5, 92-93. March.
• Summary: Discusses the increasing acreage planted
to soybeans in the Corn Belt, selecting the right variety,
good silage varieties, growing soybeans for seed, and the
advantages and uses of the crop. Good varieties: Mammoth
Yellow, Midwest (formerly known as Medium Yellow,
Mongol, and Hollybrook), Manchu, Peking, Wisconsin
Black, Morse, Wilson, Virginia. Photos show: (1) A man
riding behind a team of horses pulling a farm implement.
“The weeder, harrow, or rotary hoe, excellent for killing
weeds in soybean fields.” (2) “Grain separators, with a few
minor changes, do excellent work in threshing soybeans.” A
huge mound of chaff stands next to the machine. (3) Animals
eating soybean hay at a trough; it is equal in feeding value to
alfalfa. Address: Iowa Agric. Exp. Station.
2069. Morse, W.J. 1923. Re: Loose use of the term soybean
meal. Letter [memorandum] to Prof. C.V. Piper, Washington,
DC, April 5. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Piper: With reference to the attached
letter from Dr. F.B. Morrison [author of the famous book
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Feeds and Feeding. A Handbook for the Student and
Stockman], concerning the loose use of the term soybean
meal, will say that in looking over the chapter I think it will
be a very easy matter to remedy the situation in the next
edition of the book. I will have no trouble in knowing just
what was used in the experiments, that is whether it was
ground beans or soybean oil meal. I am inclined to think that
the term soybean oil meal as given by Dr. Morrison would
be the correct one to use for the meal from which the oil
has been extracted and where simply the ground beans were
used, possibly, the term soybean meal with the word ground
in parenthesis. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2070. Wettach, Melville. 1923. Soy beans for the Corn Belt.
Hoard’s Dairyman 65(12):434. April 6.
• Summary: Discusses varieties and harvesting the
crop. “For seed production and hogging down the Iowa
Experiment Station recommends the following varieties–
Manchu, Black Eyebrow, Chestnut, Minnesota 166,
Minnesota 167, Habaro, Early Yellow, Ito San, and Elton.”
“Those varieties which give the largest yields and
which have the pods well filled and the leaves beginning to
turn yellow about the time the corn is ready for silage are
best adapted for sheeping-down or silage. Medium Green,
Wilson, Roosevelt [Midwest], Ebony, Manchu, and Black
Eyebrow give large yields of hay and are very well suited for
this purpose. Manchu and Black Eyebrow are two of the best
seed varieties; and being good varieties for hay, a make them
good all-purpose beans.”
Photos show: A field of soy beans in corn for silage. A
man in a field of soy beans for hay. Address: Iowa.
2071. Ostrander, W.A. 1923. Re: Companies crushing
soybeans in the Corn Belt states. Letter to W.J. Morse,
Agronomist, Forage Crop Investigations, USDA,
Washington, DC, April 14. 1 p. Typed, with signature on
letterhead.
• Summary: On April 14 Morse wrote Prof. Ostrander
requesting information on the “present status of the soybean
oil and oil meal industry in the Corn Belt States.” He asked
specifically “to what extent the Oil mills in Illinois entered
upon the crushing of domestic grown soybeans the past
season.”
Ostrander replies: “Dear Sir: The Staley Manufacturing
Co. at Decatur, Illinois, and the Chicago Heights people

crushed all the beans they could get. Chicago Heights paid
up to $1.40... They would have crushed more if they could
have gotten the beans. We have brought in a large amount of
seed from Illinois this year and our acreage is going up, so I
would not want to guess where it is right now. All available
seed will be planted. Mills are starting to offer not less than
the price of No. 2 wheat for beans and more if the market
warrants. The seasonal epidemic of men seeking information
about it is on, and if every egg hatched we would have
enough mills in the state to keep every farmer busy. The
soybean is gaining the attention of the larger people. I have
a letter from one of the largest cottonseed concerns in the
country. They were mighty glad to find that soybeans were
coming into use and that they might be able to get some.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.
2072. Hackleman, J.C. 1923. Re: Processing of soybeans by
oil mills in Illinois. Greatly increased interest in soybeans
in Illinois. Letter to W.J. Morse, Bureau of Plant Industry,
USDA, Washington, DC, April 23. 2 p. Typed, with signature
on letterhead.
• Summary: On April 14 Morse wrote Hackleman asking
“to what extent the oils mills in Illinois entered upon the
crushing of domestic grown soybeans the past season.”
Hackleman replies: “Soybean oil mills have not had
enough beans this year to supply the demand. I was in
Staley’s plant last week and they are shut down so far as
soybean oil is concerned. They told us that they secured
several carloads of beans in the state, but the seed demand
soon became so great that prices were soon beyond the
commercial market and they have not attempted to operate
the factory recently. The same thing is true of the Chicago
Heights plant. The Monticello plant is just about ready to
open.
“They have been moving very cautiously with
their plant, watching the Peru plant and following their
suggestions–profiting by their mistakes. These people have
several thousand of bushels of beans stored, ready for use as
soon as the factory is ready to operate.
“The East St. Louis Company I believe, did not succeed
in finding enough beans to start on soys. They felt it unwise
to do anything on this crop unless they could get several
thousands of bushels and that seemed impossible.
“We are seeing a very heavy demand for soybeans seed
now–beans that were welling at $1.00 per bushel in October
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are now bringing from $2.50 to $3.25 per bushel. Present
prospects are that we will have a considerably greater
acreage of beans than we had last year. If the chinch bug
menace becomes more serious, even the present indicated
increase is likely to be materially enlarged, provided seed
can be found in the United States.
“I was talking with Mr. Sommer of Pekin, who told
me that in the last three days he had orders for two hundred
bushels of soybean seed, all of which was requested in small
lots, from two or three to five or ten bushels. Note: O.J.
Sommer, a seed dealer, was also president of the Illinois
Crop Improvement Association in 1923.
“This of course means a great interest in the crop. We
are planning on putting out more soybean demonstrations
this year than we have ever had–not because we feel that the
crop is not appreciated, but to acquaint people with the better
varieties. Incidentally we are getting demonstrations started
in six or eight counties where soybeans have practically
remained an unknown quantity.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2073. Briggs, George M. 1923. Soy beans as an economical
dairy feed. Hoard’s Dairyman 65(15):556. April 27.
• Summary: “Those farmers... raising soy beans have
certainly found as near a substitute for linseed and cottonseed
meal as can be found on the market. The wonderful results
from soy bean hay and ground beans should inspire anyone
at all interested in economical dairy production.” A photo
shows a man (wearing a white hat) standing in a vast field of
soy beans. Caption: “Soy bean hay will yield 357 pounds of
digestible protein per acre and stands only second to alfalfa.”
Address: [Madison], Wisconsin.
2074. Hackleman, J.C. 1923. Re: Thanks for sending
soybean varieties and excellent cooperation. Letter to W.J.
Morse, Bureau of Plant Industry, USDA, Washington, DC,
April 27. 1 p. Typed, with signature on letterhead.
• Summary: “I am indeed delighted to get your letter of
the 23rd and to note that you are sending us the additional
soybeans. We could make use of thirty of the Tarheel Black
and twenty-five pounds of the Hahto if you want to send
them. The Haberlandt I think we have in sufficient quantity
here. We have no Mammoth Browns.”
“We appreciate the kind remarks you have made
regarding our work in Illinois and assure you that this would
have been impossible had it not been for the excellent

cooperation from the Department of Agriculture, thru you.
We are deeply appreciative of this fine spirit of cooperation
and want you, Professor Piper, and others to know that we
realize the value and importance of the unselfish help that
you people have given us.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2075. Barnett, E.; Goodell, C.J. 1923. Corn and soy beans
for pork production. Mississippi Agricultural Experiment
Station, Circular No. 49. 7 p. April.
• Summary: Contents: Introduction (This work began in
1917). Methods of handling. Growing crop. Hogs. Number
of hogs to be used. Length of grazing period. Rates of gain.
Pork produced per acre. Summary.
“Corn and soy beans are among the most valuable crops
grown in Mississippi for the production of pork. From the
standpoint of economy, they are the most satisfactory feeds
that have been used in the finishing of spring pigs at the
Mississippi Experiment Station and the results of several
years’ work indicate the wisdom of their more extensive
propagation for this purpose.”
“Summary: For the production of pork, growing soy
beans and corn together is more economical than growing
them separately, the two crops grown on the same land
representing a greater total feeding value than either grown
alone.”
2076. Lehman, Samuel G. 1923. Pod and stem blight of
the soybean. Annals of the Missouri Botanical Garden
10(2):111-69. April. Based on his 1923 PhD thesis,
Washington Univ., St. Louis, Missouri. [28 ref]
• Summary: “This disease was first called to the writer’s
attention in the summer of 1920. During that season it
occurred in abundance on soybeans in the plant-breeding
grounds of the North Carolina Agricultural Experiment
Station.”
Discusses Diaporthe sojae (=D. phaseolorum var.
sojae). The perfect stage of Phomopsis sojae was developed
in culture and named Diaporthe sojae. Full description is
given to the disease and the fungus. Under morphology, the
author discusses the mycelium, pycnidia, pycnosporophores,
stylospores, and perithecia. The infection and dissemination
are favored by high humidity. The pycnospores germinated
best at pH 4.1-6.1. Light was essential to the formation of
pycnidia. Black Eyebrow was the most susceptible variety
of soybean to the disease. Address: Asst. Plant Pathologist,
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North Carolina Agric. Exp. Station. Formerly Rufus J.
Lackland Research Fellow in the Henry Shaw School of
Botany of Washington Univ. [St. Louis, Missouri].
2077. Thatcher, L.E. 1923. The status of the soybean crop
in Ohio. Ohio Agricultural Experiment Station, Monthly
Bulletin 8(3-4):59-64. March/April. Whole nos. 87-88.
• Summary: Contains an interesting statewide survey of
cultivation practices, based on 300 questionnaires mailed out
by the Ohio Agricultural Experiment Station. The soybean is
still a minor crop in Ohio. Only 14% of the farmers crowing
the crop for seed had 16 acres or more, while 72% of those
growing soybean hay had 5 acres or less. “That the number
of growers is increasing is evidenced by that fact that last
year 27 percent of those reporting were growing seed for the
first time; 38 percent were growing hay for the first time;
14 percent, soybeans and corn for silage; and 28 percent,
soybeans and corn for hogging-off for the first time. Of the
whole number 90 percent will continue to grow soybeans in
some way, and the 10 percent who are quitting are for the
most part small seed growers.”
A table shows the average yields reported per acre as
follows: Soybean hay 2 tons, other hay 1.9 tons, soybeans for
seed 19.8 bushels, corn 55.3 bushels, oats 47.2 bushels, and
wheat 20.8 bushels. “A corn-soybean-wheat rotation in place
of the standard corn-oats-wheat-clover rotation was reported
by 52 percent of the growers.” 69% of respondents found
soybean hay better than clover hay for feed.
“Ohio farmers, generally have shown good judgment
in the choice of soybean varieties for various purposes.
Altogether, 15 varieties were named. Ito San, the most
popular variety, makes up 24 percent of the seed acreage;
Midwest, 22 percent; Manchu, 12 percent; Medium Green
or Guelph, 10 percent; and Wilson and Elton each 5 percent.
The popularity of Ito San, which is due to the fact that it is
an old variety and the seed easy to get, is one the wane... It is
being replaced by Manchu in a majority of cases.”
“In harvesting the crop, 24 percent of all growers use
the grain binder, in some cases without twine; 35 percent
use the mower without windrower; 25 percent use mower
with windrower; 9 percent use the self-rake or reaper, and
7 percent depend on emergency or special methods such as
a 2-row bean puller, Champion potato digger, mower with
special platform, and combined harvester and thresher” [later
called a “combine”].
“The ordinary grain separator was used by 82 percent of
all growers in threshing the seed crop; the corn husker by 12
percent; while the remaining 6 percent flail by hand, tramp
out with horses, use navy bean thresher or special combined
harvester and thresher.”
Corn and soybeans are grown together for either silage
or hogging; they can be planted together in hills or drilled in
rows. “For hogging the rule is 3 plants per hill of corn and 2
of soybeans. As to yields, 88 percent said the mixture gave a

larger tonnage than corn alone, 7 percent said it did not, and
5 percent did not know. As to whether the soybeans reduced
the yield of corn, 73 percent said ‘No’ and 23 percent said
‘Yes.’”
A table on page 64 shows the protein and oil content of
61 soybean varieties: Ohio 20173–Manchuria. Ohio 9110–
Medium Green. Manchu. Manchuria. Medium Green. Ohio
10015–Medium Green. Elton. Ohio 13166–Habaro. Ohio
20185–Manchuria. Bulk no. 20. Ohio 9016. Shingto. Ohio
15081-23. Hamilton (Ohio 9035). Ohio 20178–Manchuria.
Ohio 20128–Manchuria. Blackeyebrow [Black Eyebrow].
Mandarin. Ohio 15040-25. Johnson 4’s. Ohio 20125–
Manchuria. Ohio 9001. Amherst. Ito San. Habaro. Ohio
20233–Elton. Ohio 20114–Manchuria. Bulk No. 23. Mikado.
Ohio 20287–Elton. Ohio 20225–Elton. Arlington. Bulk No.
9. Midwest–Wooster. Wilson. Peking. Yosho. Bulk No. 25.
Midwest (Mongol). Auburn. Midwest (Indiana). Virginia. Ito
San 17268. O.S.U. 1926–Manchu. Ohio 7491. Hurrelbrink’s
Sel. [Select/Selection?]. Ohio 20019–Ebony. Mammoth
Yellow (Southern grown seed). Easy Cook [Easycook]. Taha.
Ohio 9100–Ito San. Ohio 13163–Ebony. Ohio 13185–Cloud.
Cloud. Ohio 20026–Ebony. Ohio 20085–Ebony. Ebony
‘A.’ Ohio 20065–Ebony. Ebony ‘B.’ Wilson No. 5. Note:
Hollybrook is now known as Midwest.
Note: This is the earliest document seen (Oct. 2013) that
uses the term “combined harvester and thresher” to refer to a
combine in connection with soybeans. Address: Ohio.
2078. Fox, Kirk. 1923. Don’t overlook the soybeans. They
furnish cheap protein and build soil fertility. Dairy Farmer
21(9):18. May 1.
• Summary: “There is no crop which can claim as rapid
a climb to such general popularity in the United States as
soybeans. Coming at a time when the difficulty in getting a
stand of clover or alfalfa was seriously reducing the acreage
of legumes, it was eagerly accepted by farmers the country
over.”
“Why has this crop met with such favor and how is
it able to compete with such old standbys as red clover,
alfalfa and the other legumes? As sated earlier, the acreage
of clovers was falling off because increasing acidity of the
soil made it difficult to get a stand. When a clover seeding
fails, the rotation is upset as well as feeding plans because it
takes two years to get a clover crop. Soybeans, on the other
hand, will grow better on acid soils than most clovers but
are helped by applications of limestone. The also have the
advantage in that they require one season only to mature a
crop. Thus they fit remarkably well into the rotation.”
“Summing up the main reasons then why soybeans are
so popular, it can be said that they furnish a cheap, homegrown protein and at the same time are soil builders.” A
photo shows variety test plots of Medium Green and Ito San
varieties of soybeans growing at the Iowa experiment station.
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2079. Orange Judd Farmer. 1923. Chinch bugs no longer
a “bug-a-boo.” Macoupin County farmers recommend soy
beans in corn for the trouble. 71(9):267. May 1.
• Summary: “Chinch bugs are not the ‘bug-a-boo’ that
they once were to farmers in Macoupin County, Illinois.
Even though the trouble still has to be guarded against, the
development of interest in growing soy beans along with
corn in that section of the state has lessened their losses
considerably in the last two years or so.”
Chinch bugs do not like moisture. “Soy beans tend to
shade the ground, holding moisture. This fact, combined
with the distastefulness of the plants themselves, seems to
be enough to keep out bug troubles.” Several farmers around
Macoupin have been growing soy beans to keep out chinch
bugs since 1921. They include M.E. Fullington (1921), Frank
Chism (has grown soy beans in his corn for 5 years), J.S.
Davis, F.M. Kirkland, H.J. Schultz, H.W. Day (soy beans
are very drouth resistant), J.P. Denby, J.P. Enslow, and C.C.
Coots (finds the varieties Ohio 9935, Morse, and Hurrelbrink
work best as a resistant against chinch bugs; they have
heavy foliage). Coots adds that, “above all, soy beans are the
greatest feed, either to hog down or feed threshed.”
The Morse variety “was named after the ‘soy bean man
of America,’ who is the government expert on this crop. He
has written a book on soy beans just printed, which is the
most complete work on beans we have ever seen.” Address:
Illinois.
2080. Hackleman, J.C. 1923. Re: Farmers in southern Illinois
still think cowpeas are better than soybeans. Letter to W.J.
Morse, Bureau of Plant Industry, USDA, Washington, DC,
May 2. 1 p. Typed, with signature on letterhead.
• Summary: “Our farm advisers in extreme southern Illinois
are not 100% sold on soybeans. Perhaps I had better say their
farmers are not. That is a great cowpea country as you know
and their farmers insist that the cowpea is better. Therefore
we always have to compare our soybeans ad cowpeas in the
same plot.” Whipporwill [also spelled “Whippoorwill”] and
New Era are considered the best cowpea varieties.
Hackleman notes that he telegrammed Morse on April
30: “Send thirty pounds each Tarheel, Hahto, Mammoth
Browns, as per your letter twenty-third...” Plus two cowpea
varieties.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2081. Morse, W.J. 1923. Re: Request for 2 pounds of pure

Mikado seed. Letter to L.W. Parsons [Parsons-McKinnis Cooperation], Plainfield, Indiana, May 6. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Parsons: I would like to obtain if
possible from you 2 pounds of pure Mikado seed for our
variety plot test at Arlington Farm, Virginia. I am including
all of the varieties in our field plot test, to obtain cooperative
results and data on the yield of hay and seed. I desire to have
the pure varieties, and, therefore, am writing you to see if
you are not able to find enough to send me 2 pounds of your
seed. I am enclosing herewith our franked tag, which may be
used in forwarding the seed for your postage.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2082. New York Times. 1923. Advantages of home
gardening: Proper care and cultivation will produce supply
for the average family’s use. Location of the garden. May 6.
p. RE16.
• Summary: Summary of a bulletin by James H. Beattie
of the United States of the United States Department of
Agriculture about how to plan and care for a half-acre
garden. It will produce far more vegetables than the average
family can consume. “Where manure is not available, some
leguminous crops, such as cowpeas, soy beans, vetch, or
crimson clover, should be turned under to supply humus and
part of the nitrogen.” “The use of commercial fertilizers is
advisable in many cases,...”
2083. Wallaces’ Farmer. 1923. Soy beans versus rape with
corn: Ohio [Agricultural Experiment] Station compares soy
beans and rape for hogging down with corn. 48(19):725.
May 11.
• Summary: This is a report of the experiments made in
1922 by the Ohio Experiment Station comparing soybeans
with rape for hogging down with corn. W.L. Robison was
in charge of the experiments. A photo shows a “field of corn
and soy beans ready to be hogged down.” Address: Ohio.
2084. Church, Margaret B. 1923. Soy and related
fermentations. USDA Department Bulletin No. 1152. 26 p.
May 12. [27 ref]
• Summary: This long and very informative paper, with
its excellent bibliography and review of the literature,
is the third earliest study seen of a fermented food
published by a USDA researcher. The focus is on Japanese
fermentations because of the laboratory’s contact with
Japanese researchers, such as Dr. T. Takahashi and Dr. G.
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Kita. “The experimental work reported here was conducted
under the direction of Charles Thom, mycologist in charge,
Microbiological Laboratory, Bureau of Chemistry.”
Contents: Introduction. Work of previous investigators.
Experimental work: Apparatus, material, preparation of
ingredients, shoyu-koji, peanut press cake koji, shoyumoromi. Proportions of ingredients. Yields. Chinese soy
sauce. Peanut sauce. Relation of enzymic activity to soy
processes. Manufacture in the United States. Related
fermentations (Miso, soy cheese [fermented tofu], natto).
Summary. Bibliography. “Soy sauce is a dark-brown salty
liquid made by the fermentation of soy beans with, as a rule,
some additional starchy component. It is widely used as a
seasoning throughout Japan, China, and Java [Indonesia],
and has been introduced into the Philippines and Hawaii* (*
= See letter from C.W. Carpenter, Sept. 23, 1918). Where the
occidental would use a vegetable or meat extract and salt, the
oriental daily uses soy sauce. Americans are familiar with
soy sauce as it is used in the Chinese-American restaurants
and as an ingredient which produces the characteristic flavor
of the Worcestershire type of sauce.” In Japan, the process
of preparing “shoyu-koji,” a mold-fermented product made
from “tane-koji,” takes 3 to 4 days. “The mold-fermented
material is emptied into a strong brine, thus producing a
mash. Constant daily attention is given to aeration, even
distribution, and stirring of the solid ingredients. Progressive
changes take place over a period of from six months to
several years, until at last the mature ‘moromi,’ as the mash
is designated by the Japanese, is produced. These changes
are due partially to the activity of bacteria and yeasts, but
chiefly to the enzymes of the mold introduced into the mash
with the koji.”
“Experimental work: The Department of Agriculture
had certain strains of the Aspergillus flavus-oryzae group of
molds known to be used in making soy sauce. Through the
courtesy of W.T. Swingle, of the Bureau of Plant Industry,
a can of commercial Japanese rice tane-koji designed for
shoyu manufacture was also received. Dr. Gen-itsu Kita
brought additional samples of shoyu tane-koji under sterile
conditions directly from Japan. Provided thus with soy
beans, wheat, and the mold ferment, experiments with soy
sauce were undertaken by the Bureau of Chemistry in 1918.
(1) “Apparatus: The apparatus was made according
to specifications drawn by Doctor [T.] Takahashi, of the
Imperial University of Tokyo, who worked in the bureau for
a month.” “The usual Japanese koji room (fig. 2) is 32½ feet
long, 11 feet wide, and 7 feet high. The walls are thick, and
in the more modern factories are built of brick, which does
away with fluctuations in the temperature from without. At
one end of the room is an entrance and at the opposite end
a window. In the ceiling several openings provide means
of escape for the carbon dioxid [dioxide] and the damp air.
Steam pipes along the floor make it possible to warm the
room in cold weather. The ceiling is built with many layers

of straw in order that the condensing moisture may be
absorbed. One disadvantage of such a ceiling is that infection
always occurs in the wet straw. A large area of infection
directly over the piles of koji trays is detrimental to the
production of sweet koji. In modern buildings, therefore, the
surface of the ceiling is coated with cement. When a cement
ceiling is used the condensed water drops on the trays of
koji, which also is harmful... The burning of sulphur is useful
in combating any infection of a koji room” (p. 5).
Material: “The mold ferment employed in shoyu-koji
manufacture is Aspergillus flavus Link, occasionally A.
oryzae (Ahlb.) Cohn, or strains intermediate between the
two species.” “Certain Japanese manufacturers add cultures
of pure yeast belonging to the genus Zygosaccharomyces at
the time of placing the first mold-fermented material in the
brine.”
Preparation of ingredients: While soaking the soy
beans, the water should be changed at intervals of several
hours to prevent the formation of spore-forming rods, which
cause heating and souring. The spores of these bacilli are
on the beans as they come from the field. “After being
soaked for 20 to 24 hours the swollen beans are cooked in
an open kettle or under pressure until they are soft enough
to be easily pressed flat between the thumb and finger. This
desired softness can be obtained by autoclaving at 15 pounds
pressure for 50 minutes and also by much longer cooking in
an open kettle. Autoclaving under pressure has the advantage
of sterilizing the material.” After roasting, the wheat is
crushed or cracked. It is important to “reduce some portions
of the kernel to a fine powder or dust.” The cooked beans
and cracked wheat are “mixed in large trays or on mixing
tables.” Hot beans “may be cooled with a draft of air directed
over a thinly spread layer.” These “two ingredients need to
be thoroughly mixed, so that the wheat dust may form a coat
over each bean. The lower water content thus induced on
the exterior of the beans makes them better adapted to mold
growth than to bacterial growth.”
“Shoyu-koji–Ripening: After the beans and wheat
are thoroughly mixed, a very small quantity of previously
molded material, such as mature rice koji (tane-koji), some
shoyu-koji, or a pure mold culture, is thoroughly mixed into
the ingredients. The whole mass is then distributed into the
small flat koji trays (Plate II, inserted between pages 4 and
5) which are immediately placed into the koji fermentation
room before they cool further. Each tray holds about 1.8
liters, or about 2 quarts of raw material. The koji trays are
placed in tiers along the wall of the room (Fig. 3).” They
are usually stacked in a zigzag fashion to ensure adequate
aeration. This is extremely important “because moisture
and the lack of oxygen induce the development of mucors
and bacteria, and are said to cause the diastatic enzyme
to develop at the expense of the proteolytic enzyme. In
some localities in Japan no such trays are used, but a broad
straw mat with which very good koji can be secured.” “The
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koji room or compartment is kept at a temperature of 24º
to 25º C., with a definite humidity.” Continued. Address:
Microanalyst, Microbiological Lab., Bureau of Chemistry
[USDA].
2085. Church, Margaret B. 1923. Soy and related
fermentations (Continued–Document part II). USDA
Department Bulletin No. 1152. 26 p. May 12. [27 ref]
• Summary: Continued from p. 9. Shoyu-koji: Ripening. The
temperature of the koji starts at 24-28ºC. Eighteen hours after
the trays have been stacked in the koji room, they should be
examined; the temperature inside the koji should be 27 to
29ºC. “Any higher temperature is due to serious bacterial
contamination, or to unsatisfactory conditions of temperature
and humidity in the koji room. At the end of 18 hours the
koji is stirred, the bottom being brought to the top and the
beans are broken apart. Thorough stirring is necessary, for
the beans and wheat are now bound by the mycelium or
white threads produced by the shoyu-mold.” Sporulation
must not have begun. “This immature koji should be spread
out and exposed by stirring until it has cooled down to 24º or
25º C. (70-72ºF) or lower.” The koji should now be heaped in
two piles extending the length of the tray (Plate II, B). “The
material should come in contact with the sides of the tray as
little as possible, since condensed water on the surface of the
saturated wood induces bacterial growth when absorbed by
the tray or retained by the beans and wheat.”
The trays are left undisturbed in the koji room for 6-7
hours. The temperature of the room should be just under
30ºC while that of the koji should be 27-29ºC. “The mycelial
growth is now heavier but no sporulation should be evident.
At the end of this second incubation period, the koji is stirred
thoroughly a second time, the beans and what being broken
apart. The mass is cooled below 24ºC. After this stirring, four
furrows, running the short way of the tray and forming three
heaps, are made (Plate II, C). The trays of koji are again
placed in the koji room.”
“When examined at the end of 40 hours, 12 to 14 hours
after the second stirring, the surface of the koji should be
a clear ‘flavus’ or yellow color from the fruiting heads of
Aspergillus... The temperature of the best koji should now be
not much above 35ºC, although 35º to 36ºC is permissible...
Mature koji has a clear yellow to yellow-green color on the
surface and throughout the whole mass. If well ripened, it
may be lifted from the tray as one entire block.
“The koji may become infected with Rhizopus nigricans
if the atmosphere of the koji chamber is moist to the point
of condensation as drops. A little Mucor or Rhizopus is
disregarded in the material, unless a bad flavor or odor is also
present. It is poor practice, however, to allow the Rhizopus to
enter...”
Proportion of wheat: Japanese shoyu requires “at least
one part of prepared wheat to three parts of prepared beans.
This proportion of wheat is somewhat less than equal parts of

the unprepared ingredients by volume.”
“Color: Mold-ripened soybeans and wheat are usually
clear yellow when prepared by the Japanese method for
shoyu-koji. This coloration is due to pigments of the spores
or seedlike bodies of the mold. Occasionally the color of the
mass of beans and wheat is yellowish green. The reason for
this variation is not easily defined.”
“Bacterial count: Condemnation of batches of koji
may be readily based on the presence or absence of an
ammoniacal odor or evidence of putrefaction. Any odor of
ammonia or of putrefaction, any sticky condition, or any
appearance of rottenness in koji is due to bacterial and not
mold activity. The bacteria involved in the ripening of shoyukoji in these experiments belong to the Bacillus mesentericus
and B. vulgatus groups.” These are aerobic spore formers.
The spores of these bacteria, which grow if the bean soaking
water is not changed, can survive pressurized cooking at 15
pounds for 30 minutes.”
The author successfully made koji from “commercial
peanut press cake.”
“Shoyu-moromi: The shoyu koji when mature is
emptied into a tub of brine. In the experimental work
conducted in cooperation with Dr. T. Takahashi one-half of
a 65-gallon wooden cask was used for the tub or vat. The
brine was a solution of commercial salt at a strength of 20º to
22º B [Baumé, a measure of specific gravity]... Each tub of
moromi was inoculated on the first day with four flasks (450
cubic centimeters of wort extract broth and 5 per cent sodium
chlorid in each) of a yeast culture of Zygosaccharomyces
sp... In Japan sea salt is used. It is said that one part of the
sea salt to two parts of water by volume gives a brine from
20º to 22º B., presumably because of the coarseness of the
native Japanese sea salt.”
Three different batches of experimental shoyu-moromi
were made. Two were kept at the ambient temperature
of the laboratories (20-24ºC). Mash C was made with
a weaker brine and kept at a higher temperature. These
mashes were stirred daily for 1 hour. “Also a blast of air was
bubbled into the material in order to supply oxygen for the
microorganisms present.” The ripening lasted 10 months.
Mash C was of inferior quality. “Doctor Takahashi stated that
shoyu A compared favorably with the best commercial shoyu
of Japan, while others thought that it resembled the heavy
soy made by Japanese housewives in the country districts...
The highest quality of shoyu in Japan is said to go under the
label ‘Mogi’ or ‘Kikkoman,’ but chemical analyses in König
(1904) and in the Bureau of Chemistry records indicate no
consistent chemical composition.”
Bacteriological examination: The main bacteria in
this shoyu-moromi seemed to be Bacillus mesentericus.
“In January 1920 two lots of sauce were started. One
was composed of soy beans and wheat and the second of
peanut press cake and, for the most part, wheat as a starchy
substance.” Dr. Edwin LeFevre of the Bureau of Chemistry
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helped with the bacteriological analyses.
Proportions of ingredients: Table 3, prepared by Dr.
Takahashi, shows the proportion of ingredients by volume
used in Japan to make 3 grades of shoyu: Best, good, and
common. For the best grade use 100 parts (by volume) each
of soy beans and wheat, 90 parts of Japanese sea salt, and
180 parts of water.
Yields: When pressed in sacks with a hydraulic press
under 1,250 pounds per square inch for 23 hours, 100 liters
of moromi yields, on average, 78.7% shoyu and 21.3%
residue.
Note: This is the earliest document seen (April 2012)
that describes how to make fermented soy sauce on a
commercial scale–that will actually work. All known
previous descriptions omitted the “mold culture” or koji
stage. Address: Microanalyst, Microbiological Laboratory,
Bureau of Chemistry [USDA].
2086. Church, Margaret B. 1923. Soy and related
fermentations (Continued–Document part III). USDA
Department Bulletin No. 1152. 26 p. May 12. [27 ref]
• Summary: Continued (p. 20): Relation of enzymic activity
to soy processes: During the ripening of the moromi, the
essential factors are diastatic and proteolytic enzymes
produced by the mold. But what part do the enzymes of the
bacteria play? “Increasingly great numbers of bacteria in the
koji cause an undesirable flavor in the final soy sauce.”
Manufacture [of soy sauce] in the United States: Making
soy sauce is a complex, subtle, and difficult process. “If this
were not true the process would not be regarded as secret,
as it so generally is in the Orient.” Church was interested in
helping a soy sauce industry to develop in the USA. “The
majority of soy sauce makers and manufacturers in the
Orient employ purely rule-of-thumb methods which have
been handed down and individually perfected by more or
less successful experience. Accurate knowledge
of the reasons for the steps involved in the
process as practiced is not common.”
“Of the almost innumerable ways in which
soybeans are used in the Orient as more or less
elaborately prepared foods, soy sauce seems to
offer prospects of more immediate adoption in
the United States than any other product...”
“Soy sauce has already gained a strong
foothold with frequenters of Chinese-American
restaurants.
“Table sauces containing soy sauce as
an ingredient are to be had in a great variety
of grades and flavors. They also present an
unlimited field for further variation. Concentrated
forms of seasoning, such as yeast and vegetable
extracts suitable as meat substitutes in flavoring
soups and other prepared dishes, are receiving
consideration by manufacturers.”

“The manufacturers of table sauces and condiments
interested in soy sauce are among the largest and best known
firms of the United States... One company at least in the
United States manufacturers a wholly domestic product.”
Related fermentations (Miso, soy cheese [fermented
tofu], natto). Summary. Bibliography. Address: Microanalyst,
Microbiological Lab., Bureau of Chemistry [USDA].
2087. Church, Margaret B. 1923. Soy and related
fermentations: Chinese soy sauce (Document part). USDA
Department Bulletin No. 1152. 26 p. May 12. See p. 18-19.
[27 ref]
• Summary: “The primary difference between the soy sauce
of Japan and that of China, judging from the department’s
contact with Japanese and Chinese scientists and travelers, is
that Japan has a generally standardized commercial product,
while the soy of China is made on a smaller scale, varying
with the locality and the producer to a much greater extent.
Small-scale production, however, gives a choice product
of uniform quality from certain factories or localities. The
underlying principles of the Japanese and Chinese soy
industries are the same. The Chinese soy-sauce manufacture
has been discussed by Prinsen Geerligs” (1896) and Groff
(1919). A long summary of Groff’s article is given. Address:
Microanalyst, Microbiological Lab., Bureau of Chemistry
[USDA].
2088. Church, Margaret B. 1923. Soy and related
fermentations: Photos (Document part). USDA Department
Bulletin No. 1152. 26 p. May 12. [27 ref]
• Summary: Photos show: (1) Experimental koji room
(wooden cabinet type) used in Bureau of Chemistry with
doors, trays on racks, electric plate, thermometers, and tube
for blast of cool air (p. 3).
(2) Exterior of Japanese koji room (brick-walled with
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large doors) (p. 4).
(3) Large wooden tubs of shoyu-moromi in Japan, with
beans floating on the surface of the mash (inserted between
pages 4 and 5).
(4) A courtyard filled with large earthenware containers
with cone-shaped wicker tops for ripening soy sauce mash
in Ichang (I-ch’ang or Yichang), Hupe [Hupeh / Hubei],
China; a small, strong basket is placed into each, with its rim
just above the surface of the mash. The soy sauce collects or
accumulates in each basket and is then dipped out, ready for
consumption.
(5) Three different stages of shoyu-koji in wooden trays,
each 17 by 8 by 2½ inches deep. This koji, “overgrown with
a white mycelium of mold ferment,” must be stirred and
heaped at regular intervals (plate 2).
(6) Interior of a Japanese koji room, with many wooden
trays stacked one upon the other (p. 5).
(7) Comparison in volume of two piles of beans, before
and after soaking (p. 7).
(8) A man inoculating soy beans and wheat with mold
ferment for shoyu-koji in a large wooden mixing table in
a traditional koji room in Japan (p. 8; photo courtesy of G.
Kita). Address: Microanalyst, Microbiological Lab., Bureau
of Chemistry [USDA].
2089. Church, Margaret B. 1923. Soy and related
fermentations: Related fermentations–Miso (Document part).
USDA Department Bulletin No. 1152. 26 p. May 12. See p.
23.
• Summary: “Soy sauce is only one of the mold-fermented
food products originating in the Orient, the majority of
which are ripened by means of the molds represented by the
yellow-green group of Aspergilli.
“Miso, one of these products, is one of the most
common breakfast foods for children. There are two types
of miso, white or shiro miso and red miso. Miso is prepared
from a koji ripened by means of the A. flavus oryzae group
of molds. The soy beans are cooked in miso before the
fermentation is undertaken. The treatments subsequent to the
cooking and preparatory to the fermentation doubtless varies
in different localities. It is said that the beans may be made
into a paste before being ripened by the mold. As bought in
this country, however, miso shows the beans intact. White
miso is said to be made from a koji of soy beans or soy beans
and a starchy material, as rice or barley. The koji is ripened
as is shoyu-koji and placed in a weak brine for 10 days.
Unfinished rice wine may be added to improve the flavor and
to preserve the product, which is rather perishable. Red miso
is prepared in the same way as the white miso, but is ripened
for from one to three months in a stronger brine. White miso
has been bought in the United States in two forms. One type
is very salty and therefore less perishable than the other.
Probably because of longer fermentation red miso is dark
red. It is very cheap, whereas white miso is expensive.”

Address: Microanalyst, Microbiological Lab., Bureau of
Chemistry [USDA].
2090. Church, Margaret B. 1923. Soy and related
fermentations: Related fermentations–To-fu ripened with a
mold (Document part). USDA Department Bulletin No. 1152.
26 p. May 12. See p. 23. [27 ref]
• Summary: “In China the curd, or to-fu, made from soybean milk, is ripened with a mold preparatory to a ripening
in brine. Such products are commonly termed cheese by
travelers. The to-fu is cut into square, rather thick pieces
which are arranged on the narrow face in rows upon traylike
racks. The racks are stacked zig-zag fashion, or so that
aeration is possible under damp conditions. The squares of
bean curd become overgrown with a mold. The final cheese
as received in the United States shows the mold on the
squares of curd as white mycelium with no fruit. After the
development of the mold on the curd the squares of to-fu are
placed in brine for further ripening. At the completion of this
ripening the product is utilized as a food product. It comes
into the country commonly as canned white or red squares
of fairly salty bean curd, covered with a salty liquid which
is thick because of the crumbling from the curd itself. The
red color in such mold-ripened and brined to-fu is due to red
rice, made by changes produced upon rice kernels by the
mold Monascus purpureus Went.” Address: Microanalyst,
Microbiological Lab., Bureau of Chemistry [USDA].
2091. McKinnis, Guy P. 1923. Re: Opinions and request for
opinions about soybean varieties and harvesters. Letter to
W.J. Morse, USDA, Washington, DC, May 12. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Sir:–We like to exchange letters with
you at least once each year as you always give us some
suggestions that help in our business. Have had a very good
trade on soybeans this year and expect to sell our remaining
stock of about 100 bu. Cert. Midwest and same uncertified.
Could sell many more Wilsons and Sables if we had them.
We have been advocating Sable for hay, Wilson for ensilage
and Mikado for late hogging, foraging after corn is husked
and for shredding with corn and the demand for Midwests
for all these purposes has taken the supply in the past. We
believe that there is some likelyhood [sic, likelihood] of this
condition changing, overproduction of Midwest and a better
demand for special purpose beans. We desire your opinion on
all these matters and if there are better varieties than we have
we wish to know. Wilson is hardly stiff stemmed enough.
Who is doing field selection work with soybeans? We used
some re-selected Wilson last year and they were inferior to
old stock, earlier and shattered badly. We are adding Manchu
to our line this year as we have considerable call for them.
And note that Haberlandt is coming into general use south of
us. Are they more desirable as a late bean than Mikado? We
are informed that Lexington and Arlington are good forage
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beans. We are always looking for better seed and practices
and are putting in beet and bean planters and cultivators.
“Particularly interested in harvesters and would
like to know what machines you have observed and can
recommend. Have plans for a power field harvester and
thresher and expect to make a trial machine and apply for
patents. Note in the Farm Implement News that a similar
machine has been patented. Where could information
concerning what has been done along that line be obtained
and do you happen to know good people who render the
service we may need in securing a patent that would not
enfringe [sic, infringe] on others? We have bulletins from
S. Carolina describing the machines in use there but they
seem to be rather crude. Our idea is to plant, cultivate and
harvest in four 22-inch rows and we believe the time is not
far distant when beans can be produced as cheaply per acre
as the small grain crops. We will have a fall meeting here and
if you can send us samples of soybeans that are promising
we will be glad to test them in our demonstrations. We are
working with Purdue but as you probably know they confine
themselves to about two yellow varieties Midwest and just
recently they have replaced Ito San with Manchu. They are
taking some interest in a new selection called Dunkirk [sic,
Dunfield]. What do you know about Dunkirk? Will be glad
to have an answer to the many questions and will cooperate
with you if the opportunity arises.”
“Wish a copy of your Soybean book. Check enclosed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Indianapolis, Route O,
Indiana.
2092. Piper, C.V. 1923. Re: Mr. Sanford of North Carolina.
Letter (memorandum) to Mr. W.J. Morse, Agronomist,
Forage Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, May 12. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Attached is the card of
Mr. F.L. Sanford, who now has charge of the whole area
of drained land at Lake Mattamuskeet, North Carolina,
some 63,000 acres, I believe. This thing has been a sort of
a failure so far, but Sanford wants to make it a success...
I would like to have you write Mr. Sanford regarding the
soybean proposition, with the idea of his erecting a mill and
purchasing all the soybeans produced in the area.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue

Univ., Aug. 1998. Address: Agrostologist in Charge, Bureau
of Plant Industry, Washington, DC.
2093. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from June 1 to
September 30, 1920. Nos. 50648 to 51357. No. 64. 99 p.
May 14.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. “51042-51046. From Nanking, Kiangsu, China.
Seeds presented by John K. Davis, American consul.
Received July 12, 1920.
“’Five varieties; obtained from a grain market in the city
of Nanking.’ (Davis).
“50142. Black.
“50143. Tsing.
“50144. Fifth month yellow.
“50145. Late yellow.
“50146. Yellow eighth month.” Address: Washington,
DC.
2094. Wall Street Journal. 1923. Soy beans in Nebraska.
May 21. p. 8.
• Summary: “Lincoln–Agricultural extension service says
a largely increased acreage of soy beans is being planted
in eastern Nebraska this year. It is a relatively new crop in
this section, grown primarily for hogging off, silage, soil
building, and hay.”
2095. Morse, W.J. 1923. Re: New soybean selection called
Dunkirk. Letter to W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, May 25. 1 p. Typed, without
signature (carbon copy). [1 ref]
• Summary: “Very recently I had a letter from Mr. Guy P.
McKinnis, of the Parsons-McKinnis Co-operation, advising
me that the Indiana Station had a new soybean selection
called Dunkirk. He asked me regarding this variety and I had
to confess my ignorance in regard to it. I will be very glad if
you can give me some information concerning this variety
and I would also like to obtain a small sample of seed that I
might include in our variety tests this season at Arlington”
[Virginia].
Note: Morse is probably referring to the newly-named
Dunfield soybean variety, which was given this name in
late 1922. Dunfield was an introduction (in 1913 from Jilin,
China), not a selection.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
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Industry, Washington, DC.
2096. Morse, W.J. 1923. Re: Opinions concerning best
varieties of soy beans, and harvesters. Letter to Guy P.
McKinnins, Parsons-McKinnis Co-operation, Route O,
Indianapolis, Indiana, May 25. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: I have your letter of May 12 with
reference to the soybean situation in your state. I am very
glad indeed to learn that you have had such a good trade in
seed beans this year. For the past three or four years many
of the growers in the corn-belt states have had the idea that
there would be an overproduction of soybean seed. In the
fall after harvest although the seed was abundant and there
seemed to be an overproduction, yet the following spring
the seed has been disposed of quickly and there has been
considerable demand for seed from those states which seem
likely to have an overproduction. In view of the greatly
increased acreage annually for forage, pasturage, and
ensilage purposes, it hardly seems to me that there will be
an overproduction, and if there should be a greater supply of
seed than could be handled for seed purposes the oil mills
will be in a position to take the seed at a price, I think, that
will be profitable to the farmer.
“Relative to selection work with the soybeans, the
Department is doing a very considerable amount of work
at the experiment station in Virginia. We have just planned
out around 1,000 selections which we made last year. The
selection work involved high yield and protein content,
high seed and forage field, habit, seed color, and disease
resistance.
“Concerning the Manchu variety, will say that the seed
of this variety has been in very great demand throughout the
northern states. It is the leading variety in Iowa, central and
northern Illinois, Indiana, Michigan, and Ohio.
“The Haberlandt is one of the favorite varieties in
Kentucky. It is a week to ten days later than the Mikado and
by many is considered a more desirable variety.
“The Lexington and Arlington varieties are both good
forage sorts, the Arlington being a black-seeded sort while
the Lexington is a small olive-yellow-seeded variety. I know
that the Arlington will give a much heavier yield of forage
than the Lexington, but I do not believe it will outyield
it in seed. If you care for any of the varieties such as the
Lexington, Arlington, or Haberlandt, I will be very glad
indeed to send you trial packages.
“With reference to the harvesters that are being used in
different parts of the country, will say that most harvesters
are now used in southern Virginia and in North Carolina.
There are several different types used in these states, some
of which do very good work. I understand that in your state
two men have invented a two-row harvester. I suggest that
you write to Prof. W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, who can put you in touch with

these men. Last season I had an opportunity of seeing a
four-row harvester at work in Virginia. This harvester was
manufactured by the planter and as yet has not been put on
the market.
“Relative to your fall meeting, I am sending you
four-pound samples of varieties that may be of value for
demonstration.
“Concerning the selection called Dunkirk, I must
say that I have no data as yet. I will write Prof. Ostrander
regarding this variety and obtain from him a history of it and
possibly a sample of seed.
“As to the soybean book which was recently published,
I refer you to the McGraw-Hill Book Co., 370 Seventh Ave.,
New York, N.Y.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2097. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1923. Soy beans. 6(22):397. May
31.
• Summary: “The soy bean is one of the great staple crops of
China, particularly in the Manchurian provinces. The Bureau
of Economic Information estimates the total production at
3,360,000 short tons, but this probably includes only the
commercial production as the total exports of beans, bean
oil and bean cake in 1921 amounted to 2,226,195 short
tons, and it is known that the local consumption in various
forms is very large. The China Year Book quotes an official
estimate of the total production as 9,000,000 tons. The South
Manchuria Railway estimates the bean crop of Manchuria
alone for 1922 at 2,921,000 tons. The most recent estimate
of the Chinese Ministry of Agriculture and Commerce is
6,562,000 short tons as the total production for 1917.
“Sources: China Year Book 1921-22, P.143. Bureau
of Economic Information, Letter of Jan. 5, 1923. Report of
D.O. Lively, U.S. Agri. Comm., Dec. 12, 1922. Republic of
China, Ministry of Agriculture and Commerce Sixth Annual
Report 1920.”
2098. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1923. Agriculture in North
Manchuria. 6(22):403-05. May 31.
• Summary: “The chief source of statistical data for North
Manchuria is the Economic Bureau of the Chinese Eastern
Railway, organized in 1921. This bureau has recently
published the following agricultural statistics for the districts
tributary to this railway.
Tables show (1) The area under wheat, soy beans, and
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other cereals in seven districts: Tsitsihar, Ada, Harbin, Lower
Sungari, Potano, Southern, and Eastern. For soy bean area,
the two leading districts are Anda (1,206,000 acres; 25%
of total acreage) and Southern (1,098,000 acres; 30% of
total acreage). The total of the seven is 4,149,000 acres,
comprising 23.6% of the total acreage.
(2) Production of the same four crops in seven districts.
For soy bean production, the two leading districts are
Southern (725,400 tons of 2,000 lb) and Anda (723,600
tons). The total production of the seven is 2,500,200 tons.
(3) Surplus for export of the same four crops in seven
districts. For soy bean surplus, the two leading districts are
Southern (432,000 tons of 2,000 lb) and Anda (405,000
tons). The total surplus for export of the seven is 1,369,200
tons.
(4) “Weekly prices of soy beans at Dairen, Manchuria,
Jan. 14, 1922 to April 28, 1923.” There are seven columns
for each date: (1) Gold Yen per picul (113.33 pounds) “ex
go-down” at Dairen. Ranges from 5.29 on 14 Jan. 1922
to 6.41 on 8 July 1922. (2) Exchange rate at New York on
Japan Gold Yen at par 49.85¢. Range: 47.34 to 48.48. (3)
Equivalent price at Dairen in dollars per bu. of 60 pounds.
Range: $1.13 on 14 Jan. 1922 to $1.38 on 8 July 1922.
(4) Gold Yen per short ton [2,000 lb.] F.O.B. Dairen. (5)
Equivalent price in dollars per short ton F.O.B. Dairen. (6)
Quotations per short ton C.I.F. Pacific Coast on dollars.
Range: 46.0 to 53.5. (7) Quotations per short ton C.I.F.
Atlantic Coast on dollars. Range: 54.0 to 60.0.
2099. Anthony, Ernest L.; Henderson, H.O. 1923.
Soybean vs. alfalfa hay for milk production. West Virginia
Agricultural Experiment Station, Bulletin No. 181. 10 p.
May.
• Summary: “In order to ascertain how the soybean
compares with alfalfa as a feed for the production of milk,
the following experiment was planned in which soybean hay
was to be fed in comparison with alfalfa hay... Twenty cows
fed on soybean hay along with a basal ration for 21 days
produced 64.6 pounds of milk and 5.42 pounds of butterfat
more than did the same 20 cows fed for the same period with
alfalfa hay and the same basal ration.
“The 20 cows fed soybean hay and the basal ration
gained a total of 151 pounds in weight during the 21-day
period, while the same 20 cows fed alfalfa hay and basal
ration lost a total of 22 pounds in weight. Feeding trials
herein described indicate that good soybean hay is superior
to alfalfa hay as a feed for milk and butterfat production and
for maintenance of body weight of milk cows.”
A photo shows a field of soybeans in West Virginia.
2100. Spillman, W.J. 1923. Distribution of types of farming
in the United States. Farmers’ Bulletin (USDA) No. 1289. 30
p. May. See p. 17-18, 29-30.
• Summary: In the section titled “Distribution of major

crops–The Cotton Belt,” the subsection on “Alternatives”
states (p. 17): “Very large quantities of coconut oil, soy-bean
oil, peanut oil, and other vegetable oils are imported into
this country, the largest import being of coconut oil. Peanut
oil can be substituted for coconut oil in all of its uses and
is fully equal to it for any purpose. In 1919 we produced
about 80,000,000 pounds of peanut oil and imported about
80,000,000 pounds from China. Imported soy-bean oil comes
mainly from Manchuria and coconut oil from the Tropics.
We could easily produce enough peanut oil to replace all of
these imports, but this would have to be done in competition
with oriental and tropical labor.”
“The soy bean thrives throughout this region. It yields
well and the seed contains about 18 per cent of oil of
high value. The entire plant makes good forage. With the
development of cattle and hog farming, this crop might have
an important place here. Should the oil mills be able to pay
enough for the seed to make soy beans a profitable crop the
acreage of the crop might be expanded greatly” (p. 18).
In the section titled “The Corn Belt,” the subsection on
“Possible new crops for the Corn Belt” states: “The soy bean
crop is already coming into Corn Belt agriculture at a rapid
rate. Students of farming in this region foresaw this result
many years ago. In the southern half of the Corn Belt farmers
have long felt the need of some spring crop to sow between
corn and wheat. It is not satisfactory to sow wheat after corn
unless the corn is cut and shocked, and it is not practicable to
utilize the corn fodder from so large an acreage as is grown
here. Oats have hitherto been much used for this place in
the rotation. But in this section oats are an uncertain crop,
and the yield averages low. Soy beans appear to be the ideal
corp to substitute for oats to follow corn and precede wheat.
They leave the land in excellent condition for wheat without
plowing unless it is very weedy, and even this difficulty can
be overcome by planting the beans in rows and cultivating
them a few times. It is well to remember, however, that
the necessity of cultivation the soy beans would reduce the
acreage of corn a given working force could manage. The
crop is a legume, and leaves considerable nitrogen in the soil
for the wheat crop that follows. Soy beans after corn and
preceding wheat also assist in controlling scab, which is due
to a fungus affecting both corn and wheat.
“Farther north, where oats are a logical crop, soy beans
are being sown very generally in corn; in fact, they are often
planted with the corn. When this is done, rape may be sown
between the rows at the last cultivation of the corn and
beans. This practice is particularly advantageous on farms
where corn is hogged off. In fact, soy beans may be planted
with corn throughout the Corn Belt to excellent advantage.
The crop thus has two important places which it may occupy
in Corn Belt rotations. It makes good hay, and is a splendid
substitute for alfalfa or clover in the winter feeding of brood
sows and other hogs. Not only that, but the seed contains
about 18 per cent of an oil which is intermediate in character
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between the semidrying and drying oils. A considerable
proportion of soy-bean oil can be substituted for linseed oil
in the manufacture of paints, varnishes, linoleum, etc.
“Enormous quantities of soy-bean oil are imported
every year, mainly from Manchuria. Factories are now
being built in the Corn Belt for handling soy beans as a
source of oil. If it should turn out that these factories can
pay farmers a sufficient price for soy beans to make the crop
profitable, there is every reason to expect soy beans to rise
to the proportion of a major crop in this section.” Address:
Consulting Specialist, Bureau of Agricultural Economics.
2101. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1921. Nos. 52306 to 52584. No. 66. 91 p. May.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“52339-52342. From Paris, France. Seeds presented by
M. Auguste Chevalier. Received January 11, 1921. Quoted
notes by M. Chevalier.
“52345-49.
“52345. ‘Witte Kedelei No. 18, a variety imported from
Formosa, which is late ripening, having a growing period of
about 120 days.’
“52346. ‘Zwarte Kedelei [Black Soybean] No. 15.
Selected Javanese variety which has a growing period of 95
to 100 days.’
“52347. ‘White Kedelei No. 18, a variety imported from
Formosa, with a growing period of 95 to 100 days.’
“52348. ‘Zwarte Kedelei No. 17a. Imported from
Formosa. This variety has a growing period of 95 to 100
days.’
“52349. ‘Zwarte Kedelei No. 27. Probably a Chinese
variety, which has a growing period of 95 to 100 days.
Peking ripens here in about 75 days.’” Address: Washington,
DC.
2102. Kammlade, W.G. 1923. Soybeans for fattening lambs.
Breeder’s Gazette 83(25):848. June 21.
• Summary: “Shelled corn and soybean straw or hullings,
supplemented with whole soybeans, ground soybeans,
soybean oilmeal or linseed oilmeal, were used in fattening
four lots of western lambs at the Illinois Experiment
Station... In this experiment there was no difference in the
results secured through the use of whole soybeans, ground
soybeans, soybean oilmeal or linseed oilmeal.” Address:
Illinois Agric. Exp. Station.
2103. Wall Street Journal. 1923. China’s agricultural
progress remarkable: Expanding production of wheat, cotton,
rice and tobacco shown–Farmers 80 to 90% of population.
June 21. p. 13.
• Summary: “Washington [DC]–A special study of

agricultural development in China made by the U.S.
Department of Agriculture shows remarkable progress.”
China is the world leader in production of rice, tea, silk, soy
beans and grain sorghums, and second only to the USA in
tobacco and possibly in wheat.
2104. Balduf, W.V. 1923. The insects of the soybean in Ohio.
Ohio Agricultural Experiment Station, Bulletin No. 366. p.
145-81. June. [26 ref]
• Summary: Contents: Introduction. The more important
insects associated with the soybean. Grasshoppers. Redlegged grasshoppers. Lesser migratory locust. Differential
grasshopper. Leafhoppers, cicadellidae. Apple leafhopper.
Tarnished plant bug. Grapevine colaspis. Pale striped flea
beetle. Potato flea beetle. Toothed flea beetle. Bean leaf
beetle. Insects attacking roots and seeds of soybeans. Green
clover worm. Insect ecology. Description of stations. 1920
stations. 1921 stations. List of species taken in stations.
Summary and conclusions. Why the soybean has no insect
pests in Ohio. Families and species taken in largest numbers.
Control and clean culture. Factors causing fluctuations
among insects. Literature cited.
“While the green clover worm is the only insect that
deserves to be ranked as a general pest of soybeans in
this country, there is probably more danger to soybeans
in occasional seasons in Ohio from the feeding of
grasshoppers.” In summary, in Ohio, “this crop may
be declared relatively free from insect pests of primary
importance.” Note: Walter Valentine Balduf was born in
1899.
2105. Jones, D. Bresse; Finks, A.J.; Johns, C.O. 1923.
Nutritive value of mixtures of proteins from corn and various
concentrates. J. of Agricultural Research 24(11):971-78.
June. [13 ref]
• Summary: Contents: Introduction. Experiments with whole
yellow corn meal. Experiments with corn and peanut meal.
Experiments with soy beans and corn. Summary.
“Mixtures consisting of 25 parts of tomato-seed press
cake, soy-bean flour, or peanut flour, and 75 parts of yellow
corn meal, which contained from 12 to 15 per cent of
protein, have been found to furnish proteins adequate for
the normal growth of albino rats when incorporated into a
diet made nutritionally adequate with respect to the dietary
factors other than protein.”
Charts 1-7 show growth curves of rats fed different
diets. The vertical axis shows the weight of the rats in grams.
The horizontal axis shows days on the diet. On each chart
one curve is added to show “normal growth.”
Chart 6, which shows the results of experiments with
soy beans and corn, states: “These curves show the excellent
growths obtained on a diet 5.5 per cent of the proteins of
which was furnished by corn, and 9.2 per cent by soy-bean
meal” [flour]. The text below Chart 6 reads: “Experiments
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with soy beans and corn:... Our experiments were made with
a diet in which 25 parts of soy-bean flour replaced an equal
quantity of corn meal. This diet contained 14.6 per cent of
protein. Better growth than at the normal rate was obtained
(Chart 6) when to such a mixture was added a suitable
inorganic salt mixture, lard and butter fat. In this diet, 9.2
per cent of the protein was furnished by soy beans and
5.4 per cent by the corn. McCollum (10) has shown that a
supplementary relationship exists between corn and soy-bean
proteins in the ratio of 6 per cent of the former to 3 per cent
of the latter.”
Chart 7 shows the results of a slightly different diet,
with less protein, in which the rats grew even faster. The
text above the chart states: “When the protein level of the
corn-soy-bean mixture was reduced to 7.2 per cent, so that
the corn furnished 2.6 per cent and soy bean 4.6 per cent of
the protein of the diet, decidedly better growth resulted than
when corn at the same protein level in an otherwise adequate
diet was used. Rat 926 of this lot showed even a better than
normal rate of growth at the end of about 95 days (Chart 7).”
Note: Zein is “a protein which constitutes more than
one-half of the total proteins in maize.” Address: 1. Chemist
in Charge; 2. formerly, Assoc. Biological Chemist; 3.
formerly, Chemist in Charge. All: Proteins Investigations
Lab., Bureau of Chemistry, USDA.
2106. Leonard, Lewis T. 1923. Nodule-production kinship
between the soy bean and the cowpea. Soil Science
15(6):277-83. June. [18 ref]
• Summary: The author concludes: “An interchangeability
of the nodule-forming function between cultures of B.
radicicola [Bey.] from soy bean Soja max and cowpea Vigna
sinensis is indicated by work carried out under pure culture
conditions.”
Note: Until this report, the opinion prevailed that
soybean nodule bacteria were markedly host specific.
Complex evidence then began to accumulate showing that
cross-infectiveness between soybean bacteria and cowpea
plants, and vice versa, was the rule and not the exception.
Address: USDA Bureau of Plant Industry.
2107. Moore, J.S.; Brintnall, Earle. 1923. Annual report of
the dairy department. Mississippi Agricultural Experiment
Station / Agricultural and Mechanical College of Mississippi,
Annual Report 36:29-30. For the fiscal year ending June 30,
1923.
• Summary: Prof. Moore states (p. 28): “Relative values of
alfalfa, soy beans, and lespedeza hays:–Experiments were
made last winter to show the value of these hays for dairy
cows. The results are interesting in that there was no marked
difference in the yield of milk from the use of the different
hays, but there seemed to be quite a decided loss in the body
weight of the cows receiving soy bean hay. The data is not
sufficient to draw conclusions, but in view of the importance

of the subject, we expect to repeat the work this winter on a
more extensive scale.”
Brintnall writes: “We carried on the past winter, feeding
tests on lespedeza hay, soy-bean hay, and soy-beans, ground,
to discover their value as a feed for dairy cows. This work
will be repeated the coming winter in even more detail and
fullness, after which we expect to publish the results.” The
author hopes the results “will give definite proof regarding
the value of these two feeds.” Address: 1. Prof. of Dairy
Husbandry; 2. Dairy Husbandman.
2108. Haskell, R.J.; Wood, Jessie I. 1923. Diseases of cereal
and forage crops in the United States in 1922. Plant Disease
Reporter, Supplement (USDA) No. 27. p. 164-266. July 1.
See p. 256-58. [8 ref]
• Summary: Soybean: Bacterial leaf spots–bacterial pustule
caused by Bacterium phaseoli var. sojense. Bacterial blight
caused by Bacterium glycineum. Bacterial wilts caused by
Bacterium solanacearum and Bacterium flaccumfaciens.
Downy mildew caused by Peronospora sp. Pod and
stem blight caused by Phomopsis sojae. Wilt caused by
Fusarium sp. and Sclerotium rolfsii. Mosaic (reported from
Indiana again, and for the first time for Connecticut, New
York, Virginia, Kentucky, and Louisiana). Necrosis due to
unbalanced nutrition. Alternaria atrans.
Downy mildew caused by Peronospora sp. is reported
by F.R. Perry from Genesee County, New York. This is
the first report of a downy mildew on soybean received
by the Survey, and apparently it is the first report for the
United States. According to E.J. Butler (1918) Peronospora
trifoliorum de Bary occurs on soybean in the province of
Kashmir in India, and has been reported on this host from
Formosa also; and P. trifoliorum var. manshurica Naoumoff
has been described on soybean from Russian Manchuria.
Note: This is indeed the earliest document seen (Feb.
2017) that records the occurrence of Peronospora sp. on
soybeans in the USA. Address: 1. Plant Pathologist; 2. Junior
Pathologist. Both: USDA Plant Disease Survey, Office of
Cereal Investigations.
2109. Hackleman, J.C. 1923. Re: Soybean variety
demonstration in 27 counties. Morse’s upcoming visit. Letter
to W.J. Morse, Bureau of Plant Industry, USDA, Washington,
DC, July 9. 2 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Morse:... We have 27 county
soy bean variety demonstrations this year, and I should like
very much for you to spend some time with us in this State...
Perhaps, September would be better, since the Corn Belt Soy
Bean Meeting has been advanced to September 11th.”
Hackleman and the people at the new soy bean mill
at Monticello hope that Morse can visit Piatt County for
a meeting. “They propose to invite the leading soy bean
growers from Piatt, Champaign, Macon and DeWitt
counties–make it an invitational affair–and they expect to put
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on a real entertainment for us. Last year they put on one of
the finest ‘feeds’ I ever had the pleasure of attending. They
had about eight or ten from the College here out to their
meeting, and I think it was voted a ‘howling success’. Mr.
Watson, the farm adviser, has asked us to set the date and
outline the program.
“They are primarily interested in getting information
regarding harvesting and handling the soy bean seed crop.
I thought of having Professor Lehmann, who is chairman
of a special committee on this subject, appointed by the
American Society of Agricultural Engineers, to give us a
report of his findings; to have you give us your observations
on the machine that are in operation in the east; and then
to have someone give us a rather detailed statement of the
experiences of corn belt farmers who are harvesting beans
with special harvesters. I think these talks, if supplemented
with a large number of pictures, would be very interesting
indeed.”
Morse replies on July 12: “It would surely be a great
pleasure to be in Piatt County for the meeting, I am very
anxious indeed to look over that mill and hear the results
that they have obtained. It may interest you to know that the
International Vegetable Oil Co. is erecting a new solvent
process mill at Norfolk [Virginia], and I understand this
mill will be in operation for soybean about the middle of
November.”
Note: As of Sept. 2005, we can find no subsequent
records that mention the International Vegetable Oil Co.
However, in 1924, the Eastern Cotton Oil Co. began solvent
extraction of soybeans at Norfolk, Virginia.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2110. Piper, C.V. 1923. Re: Write Mr. Littleton about use
of soybeans for hay. Letter [memorandum] to W.J. Morse,
[USDA], July 10. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Please write to Mr. Littleton
advising him in regard to soybeans for hay, particularly
varieties that he can use and dates of planting so that he can
cut his hay crop after September 15. He is also interested in
soybeans for hog pasture, and you might indicate dates of
seeding and varieties he can use for having his pasture ready
at different times. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
2111. Piper, C.V. 1923. Re: Hackleman’s upcoming
presentation on “The Soybean and its Future” in Chicago.
Letter to Prof. J.C. Hackleman, Agric. Exp. Station, Urbana,
Illinois, July 13. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Prof. Hackleman: I have yours of the 9th
instant and am delighted that you will present the subject
of The Soybean and Its Future at the forage conference in
Chicago in November. I am asking Mr. Morse to write up a
series of suggestions in connection with the topic that may be
of value to you. What I would really like to have covered is
a sort of prophecy based on its progress of the last few years
and what we may expect the importance of the soybean to be
in the near future.”
“Copy to Mr. W.J. Morse.” Location: National Archives,
College Park, Maryland. Record group 54–Bureau of Plant
Industry, Soils and Agricultural Engineering. Subgroup–Div.
of Forage Crops and Diseases. Series–Correspondence with
State Agric. Exp. Stations, 1899-1928. Box 11–Illinois.
Folder #7–Illinois Exp. Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist in Charge, Bureau
of Plant Industry, Washington, DC.
2112. Cates, J. Sidney. 1923. New stunts in harvesting
soys: Cheaper ways to handle the job are being worked out.
Country Gentleman 88(28):5, 30. July 14.
• Summary: “This is one of a series of articles gathered...
from every part of the United States... for the purpose of
suggesting to farmers ways of increasing their income.”
“Prof. J.C. Hackleman, of the University of Illinois,
voiced the point of view I found all through the Corn Belt
states when he remarked to me a few weeks ago: ‘The soy
is one crop we are trying to raise with machinery which
belongs to other crops. I am not sure that is going to be a
success very much longer. We have passed the experimental
stage and are ready to get into commercial production of
beans. This is going to mean special machinery.
“’We have special machinery for every other crop... The
fellow with ten to twenty acres of beans is going to cut the
crop for hay. The grain crop is always going to be grown in
large acreage. It will have to be in order to be economical.’”
The most economical way of harvesting soy beans
is with a picker, which was developed in eastern North
Carolina years ago. “The economy of this outfit, as compared
to harvesting with a binder, a self-rake reaper or with a
mower, was brought out several years ago in a study of a
large group of soy-bean farms made by A.G. Smith of the
old Office of Farm Management. This study, summarized,
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shows that it took .84 man days and .55 horse days to harvest
an acre of beans by the picker plan. Using a grain binder and
thresher, as is now the usual Corn Belt practice, it took .99
man days and .77 horse days to complete an acre. This is an
increase of approximately 18 per cent man labor and 40 per
cent horse labor over the picker scheme. In this study the
self-rake reaper required 1.4 man days and 1.29 horse days
to the acre. Harvesting with mower and thresher, the man
labor was 1.02 days an acre, and horse labor .60.” Also the
picker, which picks the beans directly from the stalk, gives
a much higher quality of beans than any other harvesting
plan. Moreover the beans are not cracked in harvesting as is
sometimes the case when the beans are threshed.
Harvey Clapp in Accotink, Virginia, raises 100 acres of
soys. “His farm is entirely motorized.” Mr. Clapp built his
own planter, cultivator, and harvester. While the binder has
proved the most popular harvesting implement, a great many
farmers still use the old-style self-rake reaper. Mowers with
a buncher attachment are also in use on many farms. Beans
harvested with the binder are set up in shocks without caps.
“Wherever corn is a crop of importance, the soy is
creeping in, for forage and for hogging down. Soy beans
and corn supplemented by a mineral mixture puts the same
rapid growth on hogs as corn and tankage. And at the Indiana
station they are crying from the housetops the results of a
study which seems to show that twelve acres of beans and
forty acres of corn will feed just as many hogs as eighty
acres of corn alone. And they are claiming out in Ohio and
Indiana that clover-sick land after a round of soy beans can
be put back to clover and will grow a splendid crop.
“All these findings seem to mean a year by year increase
in seed demand and a good price for the man with seed beans
for sale.”
A large photo shows a grain drill following a reaper
harvesting the soys. Each machine is pulled by a team of
horses. Broadcast beans leave the land in good shape for
wheat seeding.
Note: This is the earliest document seen (March 2007)
that mentions Harvey Clapp of Virginia; he developed an
early soybean harvester, considered a forerunner of the
combine.
2113. New York Times. 1923. Jersey hay crop light: State
experiment station says drought is cause. July 15. p. E5.
• Summary: Hay is the staple crop for winter cow feed in
New Jersey. But this year dairy farmers here “are wondering
how they are going to have enough forage to keep their
milk production up to standard. The yield of grass and hay
throughout the State is so small that the State Agricultural
Experiment Station [at New Brunswick] is broadcasting
advice to farmers to put in special sowings of millet, Sudan
grass, soybeans and cowpeas.”
2114. Hackleman, J.C. 1923. Re: Long-term research on soy

beans in Illinois. Letter to Prof. C.V. Piper, Agrostologist
in Charge, Forage-Crop Investigations, Bureau of Plant
Industry, USDA, Washington, DC, July 17. 2 p. Typed, with
signature on letterhead.
• Summary: “Dear Professor Piper: When I came to Illinois
four years ago we formulated a program for the crops work
which we thought would require from three to five years.”
This program had three main parts: “(1) corn disease
work and the establishment of field practices which would
assist in its control; (2) the encouragement of the soy bean
industry and the introduction of better adapted varieties; and
(3) the more general utilization of sweet clover as a pasture
and green manuring crop.” There were also several minor
projects.
“It appears to us that during this general depression
in our agricultural sections and especially with the grain
farmers we should go still farther in the urging of forage
crops, not being content to stop with sweet clover and soy
beans.” They now propose to begin an alfalfa campaign, and
are looking for other forage crops to include in both their
demonstrations and investigations.
“During the past four years we have co-operated with
Mr. Morse, of your division, with the finest kind of results,
and I am sure that had it not been for his co-operation we
would not have gotten as far as we have with the soy bean
in Illinois–and we are selfish enough to believe that he could
not have gotten the same results without our assistance. In
other words, I feel that this co-operation was absolutely
necessary. I am sure that if you will discuss this with Mr.
Morse he will give you a still better idea of the type and
extent of the work we are doing with the soy bean.
“I am wondering, therefore, if it is not possible for us
to arrange for starting some forage crop work next year or
possibly this fall, patterned somewhat after the co-operative
work that we have done with Mr. Morse.
“We are enclosing copy of the project that we have used
this year, in order that you may have some idea as to the
manner in which we are handling these demonstrations.
“We are already getting reports from our soy bean work
this year, and it promises some excellent data.
“Will you be kind enough to write me at your
convenience your opinions as to such co-operative work and
whether or not you think it worth while for us to figure on
such a co-operative plan?”
The 4-page project report that Hackleman encloses
is titled: “University of Illinois College of Agriculture–
Department of Agronomy. United States Department of
Agriculture–Bureau of Plant Industry. _______ County Farm
Bureau Cooperating.
Title of project: Soybean varieties. Location: Twentyseven counties in Illinois. Object (four objects). Previous
work. Organization. Method of procedure. Form titled “Field
notes of soybean variety demonstrations.”
Location: National Archives, College Park, Maryland.
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Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: In Charge, Farm Crops
Extension, Agric. Exp. Station, Urbana, Illinois.
2115. Hackleman, J.C. 1923. Re: Speakers and program for
meeting at Monticello, Illinois. Letter to W.J. Morse, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC, July 17. 2 p. Typed, with signature on
letterhead.
• Summary: “My dear Mr. Morse: We have about decided
that the best time for you to visit Illinois will be the first
week in September.” They would travel the first four days
(Sunday to Wed.), then conclude the week “with a meeting in
Monticello the afternoon and evening of the 5th, and on the
South Farm, here at the University, all day September 6th,
thus making September 6th Illinois Soy Bean Day. Friday
and Saturday have not yet been arranged for...” Then they
will drive to Wisconsin, visiting two or more soy bean plots
as they go north.
The people at the Monticello plant are “anxious that this
meeting be a most valuable one, from the standpoint of the
future of the soy bean in Illinois. They are going to discuss
almost solely the handling of the seed crop. The following
are the suggested speakers for this meeting:
“W.J. Morse–’Soy Bean Harvesters in the United States.’
“E.W. Lehmann–’Summary of a Questionnaire Sent
5,000 Soy Bean Growers in the Corn Belt.
“Carl Walker–’My Experience with a Soy Bean
Harvester.’
“We were wondering if it would be possible for you to
get Mr. Clapp, who, I believe, has built a special soy bean
harvester, to come with you on your western trip, taking in
the soy bean work in Illinois and going on to Wisconsin... At
this same meeting they will have at least one administrative
officer, preferably a member of the board of directors, or
one of the chief men in the Research Department of the
International Harvester Company, the John Deere Mfg.
Company, the Avery Mfg. Company, and perhaps other
manufacturing companies who might be interested in this
problem.”
“Professor Piper tells me you are going to furnish
me some suggestions for a talk that he wants me to make
before the American Society of Agronomy, in Chicago, in
November. I will be glad to have all the help you can give
me.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.

Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2116. Johnston, Ralph E. 1923. Soybeans in South Dakota.
South Dakota Agricultural College, Extension Leaflet No.
27. 4 p. July. Reprinted as “Growing soybeans in South
Dakota” in Dakota Farmer 44(6):291. March 15. 1924.
• Summary: Contents: Introduction. Uses of soybeans.
Where to grow soybeans. How to plant soybeans. When to
plant soybeans. Inoculation. Depth to plant. Preparation of
seed bed. Care of crop. Threshing. Varieties of soybeans to
plant in South Dakota (for various uses). The soybean seed
to plant. Photos show: (1) Soybean plants. (2) A field of
soybeans for seed on a farm in Lincoln County, Nebraska.
(3) Comparison of good–pure, plump, no cracked beans, and
poor–mixed, shriveled, cracked beans. Address: Brookings.
2117. Church, Margaret B. 1923. Re: USDA research on
mold cultures. Letter to Kokichi Oshima [Hokkaido Imperial
Univ., Sapporo, Japan], Aug. 28. 2 p. Typed, without
signature (carbon copy).
• Summary: “We received the cultures that you spoke of
sending in your letter of May 23... we have every intention of
continuing careful studies of Aspergilli, Penicillia, and other
common saprophytic molds. Above all we were pleased
to receive the cultures as they assured us that you still had
within you the same spirit of open generous cooperation as
we had learned to appreciate in you in the States.”
“You spoke of Mr. Konno telling you of a fever-like
sickness occurring among workers where Aspergillus flavus
and A. ochraceous were prevalent. Would you keep your ears
open for such reports and when possible run down the truth
of such instances? Molds are being used in this country more
than previously in their limited way and fields, and they are
used more extensively in your country than mine because of
shoyu and katsuo-bushi.” Address: Microanalyst [Biological
Lab., Bureau of Chemistry, USDA, Washington, DC].
2118. Johns, C.O.; Fink, A.J.; Jones, D. Breese. 1923.
Making a nutritionally balanced bread. American Food
Journal 18(8):394-96. Aug. [4 ref]
• Summary: Discusses the 1920 U.S. patent on this subject
issued to Johns and Finks. Adding 100 parts of soy bean flour
to 300 parts of wheat flour improved the quantity and quality
of bread; rats who ate it grew faster than when they ate bread
that contained no soy. A chart (line) is titled “Growth on
soy bean-wheat bread.” Address: Protein Investigation Lab.,
Bureau of Chemistry, USDA.
2119. Park, J.B. 1923. Harvesting soybeans for seed. Ohio
State University, Extension Service, Crop Talk No. 1. 4 p.
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Aug.
• Summary: Contents: Introduction. Time of harvesting.
Methods of harvesting. Special soybean harvesters.
Threshing. Storage of seed.
“The time at which soybeans ripen varies with latitude,
variety, and season, extending from the first or second week
of September in northern Ohio to early October for the
later varieties in southern Ohio. A striking characteristic
of soybeans, which makes them better adapted to seed
production than most legumes, is their uniform maturity.
Many legumes continue blooming for a long period so that
flowers and ripe seeds are present on the same plant, but
the soybean is nearly as definite in its maturity as wheat. As
maturity approaches, the leaves turn yellow and drop, the
lower leaves first. At the same time the pods turn yellow and
then brown as they ripen. Most varieties have a tendency
for the pods to burst open and hatter the seeds soon after the
pods are dry. Varieties differ in this respect. Medium Green
shatters especially badly while Peking and Manchu are
notable nonshattering. A hot dry season will cause greater
loss from shattering than a cool, moist season.”
“Special soybean harvesters–Machines especially built
for harvesting soybeans from the mature standing plants are
used extensively in the southern states. The most common
type is a two-horse, single-row machine consisting of a
rectangular box mounted close to the ground on two wheels.
As the machine passes over the row, a wooden bar cylinder
with long iron fingers, revolving parallel to the row threshes
the beans out and throws them back into the box along with
many threshed pods and pieces of stem. A man with a fork
rakes them to the rear of the box and throws out the coarser
trash. Another type of harvester cuts, threshes, and cleans
the beans in one operation, discharging the straw upon the
ground.” Address: Ohio.
2120. Univ. of Wyoming Agricultural Experiment Station,
State Farms Bulletin. 1923. Division of State Farms. No. 4.
Aug. p. 10-12.
• Summary: The subtitle of this bulletin is: “Some results
from agricultural stations over the state from the 1923
report.” In the section titled “Forage crops,” pages 10-12
state: “Out of ten varieties of soy beans and four varieties
of cow peas, seeded in 1922 for the first time, one of each
matured seed by September. The cow peas produced three
bushels of seed and a ton of forage to the acre.”
Note 1. No mention is made of the seed or forage yield
from the soy beans, or the location of the 1922 trials, but
Quayle (1944) notes that the first soybean trials in Wyoming
“were made on the Sheridan Field Station* (Footnote: *The
work at the Sheridan Field Station, by the U.S. Department
of Agriculture and the Department of Agricultural
Substations, cooperating), 1923 to 1927, where the frost
free period is 142 days and the altitude is 3,800 feet... Dry
farming methods were used at this station. Unfavorable

weather conditions for some of these years and the use of
unsuited varieties together with rabbit and grasshopper
damage resulted in very light yields.”
Note 2. This is the 2nd earliest document seen (June
2016) concerning the cultivation of soybeans in Wyoming.
This document contains the second earliest date seen for
the cultivation of soybeans in Wyoming (spring 1922). The
source of these soybeans is unknown, but it was probably the
USDA. Address: Laramie, Wyoming.
2121. Orange Judd Farmer. 1923. Champaign County boosts
good soy bean seed in special tour. 71(17):1. Sept. 1.
• Summary: Champaign County, Illinois, now grows more
soy beans than in almost any other county of its size in the
Corn Belt. About 150 people took a tour of important soy
bean farms and “listened to some interesting talks on the
development of this new and popular legume. The morning
was spent at the farm of John T. Smith, near Tolono. Mr.
Smith began growing soys for seed in 1910, and with C.F.
Meharry, where the afternoon meeting was held, was a
pioneer in the soy bean movement in central Illinois. There
are 500 acres of about 99.9 percent pure seed around Tolono,
and all of it is certified Manchu variety, which these men
believe is best for corn belt farms. The best results on the
Meharry farm, managed by W.E. Riegel, have been secured
with a rotation of corn (soy beans in the corn), soy beans,
wheat and sweet clover...
“Several good talks were made on the tour by Prof.
J.C. Hackleman, of the University of Illinois; O.J. Sommer,
president of the Illinois Crop Improvement Association; C.H.
Oathout, former advisor in Champaign County...
“’Three events are coming which should be remembered
by soy bean growers,’ announced J.C. Hackleman. ‘The
new Monticello soy bean products plant opens for business
September 5, and the next day, there will be our annual Soy
Bean Day at Urbana, with reports on experiments and a
chance to see all varieties growing on the University farm.
Then September 11, a National Soy Bean Day will be held at
Madison, Wisconsin, and all states are in on that program.’”
Note: This is the earliest document seen (Oct. 1999) that
refers to a soy bean “movement” in the United States.
2122. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1923. Imports of the most
important oils and oilseeds into Germany. 7(10):178. Sept. 5.
• Summary: Tables show: (1) Imports of 8 oils into Germany
in 1912, 1913, and 1922 (in tons of 2,000 lb). The four main
imported oils in 1912 are cotton seed oil (29,624), palm oil
(13,088), olein (12,648), and soya bean oil (12,211). The
four main imported oils in 1922 are soya bean oil (45,718),
linseed oil (32,229), coconut oil (32,162), and palm oil
(5,627). Total imports of oils: 80,370 in 1912. 66,086 in
1913. 128,739 in 1922.
(2) Imports of 8 oil seeds into Germany in 1913, 1920,
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1921, and 1922 (in tons of 2,000 lb). The four main imported
oil seeds in 1913 are linseed and linmeal (617,475), palm
kernel (260,051), cottonseed (242,282), and copra [cocoanut
meat]. (216,546). “Soyabeans and mowra seeds, etc.” are
#6 at 138,614. The four main imported oilseeds in 1922 are
copra (311,595), palm kernel (139,860), rape and rape-seed
(135,979), and linseed and linmeal (113,708). Soyabeans etc.
are #8 out of 8 (least important).
Total imports of oil seeds are 1,880,288 in 1913, 37,728
in 1920 [shortly after World War I], 259,591 in 1921, and
920,383 in 1922. Source of both tables: U.S. Agricultural
Representative in Berlin, Germany.
Note: This is the earliest English-language document
seen (Feb. 2008) that uses the word “linmeal” to refer to
linseed meal.
2123. Morse, W.J. 1923. Re: Odds and ends. Letter to A.
Lydenberg, Div. of Forage Crops, Bureau of Plant Industry,
USDA, Washington, DC, Sept. 8. 1 p. Handwritten, with
signature on hotel letterhead.
• Summary: “Dear Lydenberg: Please have McKee attend to
the enclosed letter from Mr. Ares. Am having sent from the
Monticello soybeans mill 10 lbs. of soybean meal. Wish you
would turn over to Mr. Buchanan, Office of Exhibits, 2nd
floor, 5th wing of our building about 8 lbs. of this meal, the
two pounds I desire to keep in the office.
“If the cake or meal comes from the Chicago Heights
firm you can turn all of the cake and meal over to Mr.
Buchanan.
“Have had rather a strenuous time since leaving
Washington [DC]. Two soybean meetings a day and
occasionally three.
“Address mail after Monday to Ames, Iowa, c/o
Sheldon-Munn Hotel. Yours sincerely,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: The Inman Hotel, Champaign,
Illinois.
2124. Lloyd, Walter H. 1923. Let George do it and he did!
Briggs made national soybean field day a real success. Ohio
Farmer 152(13):294. Sept. 29.
• Summary: A summary of talks given at the National
Soybean Field Day at the University of Wisconsin (at
Madison), and organized by George Briggs “that stemwinding human dynamo who planned and carried out the
program... George was born in Minnesota, graduated from
the University of Minnesota, farmed in the Dakotas, then
was a county agricultural agent in Wisconsin and now is the
chief soybean enthusiast in the farm crops department of the

college of agriculture of the University of Wisconsin. He has
other interests for his associates in the college call him ‘Corn
Tassel’ Briggs, while in soybean circles it, is ‘Soybean’
Briggs... We also heard it rumored that George baked the
soybean bread served at the excellent soybean luncheon.”
The “earnest disciple of soybeans from northwestern
Ohio, E.F. Johnson,” explained which soybean varieties are
best suited to various uses in Ohio: For seed production or
oil–Manchu. For hogging down with corn: Northern half
of Ohio–Manchu, Ito San. Southern half of Ohio–Manchu,
Elton. For ensilage: Peking, Midwest, Medium Green, and
Johnson Four. For hay: Early–Black Eyebrow. Medium–
Special Hay Mixture, Medium Green.
The field program included visits to many demonstration
plots, covering most phases of soybean production, including
depths of planting, rates of seeding, curing soybean hay, etc.
“Farmer’s best emergency crop: Then George pulled his
biggest lesson of all which was a simple demonstration of
the fact that soybeans are the best emergency crop a farmer
can grow. If one runs out of hay he can cut part of the beans
he had planned to harvest for seed or he can disk his wheat
ground and get a ton and a half of good hay to the acre
following wheat.”
Other speakers included William Wright (bacteriologist,
inoculation), R.A. Moore (What soybeans mean to
Wisconsin), C.R. McGee [Megee] (Michigan), F.B. Morrison
(author of the indispensable book Feeds and Feeding), C.M.
Vestal (swine feeding), F.W. Ives (threshing soybeans).
Mr. E.F. Johnson of Ohio said that he planned to “hold the
biggest soybean field day in the history of the country at
his farm in Williams County next September (1924) and he
invited the national association to hold its meeting at the
same time.”
Note: In 1924 the fifth annual soybean field day was
not held at the farm of Mr. E.F. Johnson in Ohio. Rather, it
was held in Ames, Iowa, at the Iowa Agricultural College
and Experiment Station on 29-30 Aug. 1924. Mr. Johnson
did not speak at this event; we do not know whether he
was in attendance. Moreover, in Jan. 1999 Rod Miller, a
Johnson family genealogist in Stryker, searched every issue
of the local newspaper (the Bryan Democrat) for August,
September, and October 1924 looking for an article about a
soybean meeting at E.F. Johnson’s farm; he found nothing.
Address: Ohio.
2125. Slosson, Edwin E. 1923. Catching up with China.
Scientific Monthly 17:283-85. Sept.
• Summary: The soy bean “was first introduced to America
in 1804, but it was a hundred years before we could be
induced to take it seriously... But in the last ten years it has
rapidly come to the front as one of our major crops and is
likely in the next ten years to go ahead of oats in acreage in
some of our states... The latest bulletin of the Department
of Agriculture lists fifty different uses for soy products, and
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doubtless Yankee ingenuity can and will add more when we
get our minds to working on it.
“Even the Japanese have not exhausted their ingenuity
in this field, long as they have been at it. A Japanese scientist
named Sato has invented a new plastic which he has called,
according to American precedent, ‘Satolite.’ It is made by
precipitating the protein with sulphite, hardening it with
formaldehyde, and molding it under heat and pressure into
combs, buttons and whatever we make from hard rubber or
celluloid or the casein of milk.
“The soy bean is rich in protein and fat, and lacking in
starch; in that more like animal than like vegetable food. You
can make a milk out of it by simply soaking the dried beans
till soft, then crushing fine in a meat grinder, boiling in three
times the volume of water for half an hour and straining
through cloth. If you do not like the flavor you can add
vanillin or something else. This vegetable milk sometimes
agrees with children when cow’s milk does not. It can also be
used for cakes and custards.
“The soy milk may be made into curds and cheeses of
various sorts which form a large part of the diet of orientals,
but for which we have not yet acquired a taste. Soy meal has
come into common use in America, not only as a cattle food,
but also for bread and pastry mixed with three parts wheat
flour.
“Soy sauce has long been familiar but quite unknown
to us. We did not recognize it under its aristocratic English
name and its added flavors. But when the high cost of living
drove us to the chop sueys, we became acquainted with the
cruet of brown salty sauce called ‘shoyu,’ and we found,
as the Chinese had found thousands of years before, that
a sprinkling of it would make tasty a large lot of rice and
serve as substitute for meat, both in taste and nutriment.
Soy sauce is of several sorts. If you want it strong take the
Korean. If you want it sweet take the Japanese. It is made
by fermentation and the flavor depends upon the way it is
brewed and the length of time it is left to ripen. To suit the
palate of a Korean connoisseur the jars must be exposed to
the sunshine by day and covered by night for a period of
thirty years. We Americans, when we get to making it, will
undoubtedly speed up the process.
“So far the oil is the most in demand of the soy products.
The beans contain from 18 to 20 percent. of a fine palatable
oil, which we have imported at the rate of a hundred
thousand tons in a year, but which we are now growing for
ourselves. It can take the place of cottonseed oil in vegetable
substitutes for lard and butter, and of linseed oil in paints.
Formerly the oil went mostly to Germany and England, but
the war made a shift in the currents of Pacific trade, and we
learned to appreciate its value. But we have a lot to learn yet
before we catch up with the orientals in the utilization of this
multifarious bean.”

Missouri the crop has found a soft spot in the heart of the
farmer with a rundown farm. Dairy Farmer 21(19):16-17,
29. Oct. 1.
• Summary: The article begins: “There are two types of
farmers: One who says ‘Give me the season, plenty of rain,
and keep the chinch bugs away and I still can grow enough
crops on the old fields to feel my stock;’ and the other who
says, ‘Give me soybeans I will defy drouths and insect pests.’
Any man can have his soybeans, but it is a long, long wait
for the other fellow until all seasonal conditions are right.
The sheriff will pass the farms of a lot of soybean growers
on his way to foreclose a mortgage on the man who waits for
the Lord to bless him with rain at the proper times thruout
the season.”
In Pulaski County, says County Agent C.C. Keller,
there are thousands of acres of poor upland soil. “A legume
in the rotation and more roughage to make more manure
has been badly needed. And still the farmers knew so little
about growing soybeans two years ago that I had difficulty
persuading five or six to plant small demonstration plots.
Those demonstrations resulted in fifty men growing 300
acres this year, and with hardly an exception they were
satisfied when they cut the hay. They were more than
satisfied when they began feeding that hay to their dairy
cows.”
The Virginia variety is best adapted to thin soils, with
Wilson as a second choice. The Virginia and Wilson were
the only two that could be harvested with a binder or mower.
Morse is a favorite on the more fertile farms of the state.
So is Haberlandt, but it has not been grown as extensively.
“The greatest objection to the crop that the farmer is finding
is probably the difficulty in obtaining seed. Machinery is
not available in most communities for threshing the beans.”
However counties such as Linn and Pettis are developing
the seed end of the crop. “Linn county produced a surplus
of 4,000 bushels this year. It was a pioneer soybean county.
Two men, E.A. Loomis and W.P. Brinkley, have grown
soybeans since 1903. For several years they were the only
men in the county to devote any attention to the crop. There
are now more than 1,200 men finding a place in their rotation
for the soybean, according to County Agent J. Robert Hall.
The majority of these men use them for hay and as a soil
builder. The Linn county soybean growers association was
organized in 1920 to facilitate selling the surplus seed.”
The article concludes: “The crop offers itself as a last
chance for the man on the road to a completely worn-out
soil who has passed the turn in the road where he might have
taken on clover in his crop rotation.”
Photos show: (1) Three men standing in a field of
soybeans and cowpeas on the farm of D.N. Dabbs in
McDonald County, Missouri. (2) Hulling soybeans in front
of a barn on the farm of Finis Fouts, Deer Creek, Indiana,
and transporting the hay up to the loft.

2126. Thomasson, R.R. 1923. Soybeans to the rescue: In
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2127. Kelsey, Ray T. 1923. Will soys replace tankage?
Purdue trials show economy of soybean ration. Ohio Farmer
152(15):346. Oct. 13.
• Summary: Results of hog feeding tests made at Purdue
University Experiment Station and disseminated at “Swine
Feeders’ day.
“Soybean about to replace tankage: C.M. Vestal” stated
that “the ration of corn and tankage is still the old standby
for the hog feeder in the corn belt where quick gains, altho
it is in danger of being replaced by a corn-soybean ration,
for in the rations where soybeans were used as the protein
supplement the gains were some [sic, somewhat] cheaper per
one hundred pounds.”
Details are given on a dry lot feeding experiment. “The
feeding of a mineral mixture with the corn-soybean ration
helped considerably in average daily gain as it pushed it
up to 1.60 lb with a cost of $5.94 per cwt [hundredweight,
probably 100 lb].
“The mineral mixture that was used consisted of 10 parts
wood ashes, 10 parts of 16 percent acid phosphate, and 1 part
of common salt by weight.” Address: Ohio.
2128. McKee, Roland. 1923. Re: Send soy bean varieties
to Mr. K.C. Strobeck, Macedon, New York. Letter
[memorandum] to W.J. Morse, [USDA], Oct. 17. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. K.C. Strobeck of
Macedon, New York, whom I met at the National Dairy
Show would like to get small quantities of 6 or 7 varieties
of soy beans that will mature in about 115 days or a little
less. I suggested to him the trying of such varieties as
Manchu, Midwest, etc. The County Agent in the district is
Mr. E. Wagner, Sodus, N.Y. I also me Mr. Wagner and he is
interested in the soy bean trials that will be carried out with
Mr. Strobeck.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].

of the Southwest.” Cotton suffers the greatest losses. Rootknot enlargements in legumes are sometimes confused with
the beneficial nodules caused by the nitrogen-fixing bacteria
which live on the roots of these plants.
“Root-knot is caused by a minute animal, Heterodera
radicicola. In the earlier stages of its development this
animal is wormlike, and for this reason has been called an
eelworm. On account of its production of galls, it may be
called a gallworm. It belongs to the group of animals more
correctly known as nematodes, many of which are injurious
to plants, while numerous others attack animals.”
A table listing plants attacked by root-knot (p. 9)
includes “Soy bean (except Laredo)” among the field crop
plants. A similar table listing “Plants immune or only
slightly susceptible to root-knot” (p. 10) includes “Soy bean,
Laredo.”
Fig. 9 shows: “A newly deposited egg of the root-knot
nematode magnified 400 times. These
eggs are produced in large numbers, some
females laying as many as 500. Because
of their tough covering, the eggs are
resistant to most chemical treatments and
to adverse soil conditions (After N.A.
Cobb).
A photo (p. 25) shows “Roots
of the Peking soy bean (A), a variety
susceptible to root-knot, compared with
those of the resistant variety Laredo (B).
These plants were grown at Brooksville,

2129. Godfrey, G.H. 1923. Root-knot: Its cause and control.
Farmers’ Bulletin (USDA) No. 1345. 27 p. Oct. See p. 9-10,
24-25.
• Summary: “Introduction: Attention should be directed to
the continual spread of a common disease of plants generally
known under the names of root-knot, foot-gall, and bigroot.” It occurs in all except the most northern states, and
“is most abundant in the more or less sandy land of the
Atlantic and Gulf Coastal Plain regions, all the way from
Maryland to eastern Texas, and in the lighter irrigated soils
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Florida, under identical root-knot conditions. The resistant
varieties are not always as free from the disease as shown
here.” Address: Pathologist, Office of Cotton, Truck and
Forage Crop Disease Investigations, Bureau of Plant
Industry.
2130. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from July 1 to
September 30, 1921. Nos. 53896 to 54425. No. 68. 65 p. Oct.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“53930-53939. From Harbin, Manchuria, China.
Seeds procured by Douglas Jenkins, American consul.
Received July 22, 1921. ‘A collection of soy beans from the
Grace-American International Corporation.’ (Jenkins.) For
experiment by the Office of Forage-Crop Investigations.
“53930. No. 1.
“53931. No. 2.
“53932. No. 3.
“53933. No. 4.
“53934. No. 5.
“53935. No. 6.
“53936. No. 7.
“53937. No. 8.
“53938. No. 9.
“53939. No. 10.
“53987. From Aizu-Wakamatu [Wakamatsu], Japan.
Seeds presented by Rev. Christopher Noss. Received August
17, 1921. ‘One of the largest seeded soy beans that has yet
come into the department. Very similar to the yachi variety
from Japan.’ (W.J. Morse) For previous introduction, see
S.P.I. No. 49834.
“54353/54384.
“54374-54379.
“54374. ‘(No. 34.) Large yellow tou.’
“54375. ‘(No. 35.) Large black tou.’
“54376. ‘(No. 36.) Parm-skin large tou (large tou is soy
bean).’
“54377. ‘(No. 37.) Blue (green) skin large tou.’
“54378. ‘(No. 39) Small black tou.’
“54379. ‘(No. 40.) Small yellow tou.’” Address:
Washington, DC.
2131. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from October 1 to
December 31, 1921. Nos. 54426 to 54676. No. 69. 41 p. Oct.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“54561-54620.
“54561. No. 1 Green soy bean for oil, from Southern
Manchuria.
“54562. No. 2. Yellow soy bean from Kaiyuan,

Shengking [Liaoning] Province.
“54563. No. 3. Yellow soy bean from Jungchiangko,
Shengking Province.
“54564. No. 4. Brown soy bean from Jungchiangko,
Shengking Province.
“54565. No. 5. Yellow soy bean from Changchun, Kirin
Province.
“54566. No. 6. Yellow soy bean from Tiehling,
Shengking Province.
“54567. No. 7. Black soy bean from Tiehling, Shengking
Province.
“54568. No. 8. Green soy bean from Changchun, Kirin
Province.
“54569. No. 9. Black soy bean from Kungchuling,
Shengking Province.
“54570. No. 10. Yellow soy bean from Chutzecheng,
southern Manchuria.
“54571. No. 11. Yellow soy bean from Shwangchengfu,
Kirin Province.
“54572. No. 12. Yellow soy bean from Kungchuling,
Shengking Province.
“54573. No. 13. Black soy bean from Kaiyuan,
Shengking Province.
“54574. No. 14. Yellow soy bean from Tiehling,
Shengking Province.
“54575. No. 15. Yellow soy bean from Tungtzedeng,
southern Manchuria.
“54576. No. 16. Yellow soy bean from Taomen, southern
Manchuria.
“54577. No. 17. Yellow soy bean from Suntzetai, near
Kaiyuan, southern Manchuria.
“54578. No. 18. Black soy bean from Changchun, Kirin
Province.
“54579. No. 19. Yellow soy bean from Changchun,
Kirin Province.
“54580. No. 20. Green soy bean from Tiehling,
Shengking Province.
“54581. No. 21. Green soy bean from Changchun, Kirin
Province.
“54582. No. 22. Green soy bean from Changchun, Kirin
Province.
“54583. No. 23. Green soy bean from Kaiyuan,
Shengking Province.
“54584. No. 24. Yellow soy bean from southern
Manchuria.
“54585. No. 25. Green soy bean from Liaoyang,
Shengking Province.
“54586. No. 26. Green soy bean from Liaoyang,
Shengking Province.
“54587. No. 27. Yellow soy bean from Liaoyang,
Shengking Province.
“54588. No. 28. Black soy bean from Liaoyang,
Shengking Province.
“54589. No. 29. Yellow soy bean from Beitzeyangcheng,
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southern Manchuria.
“54590. No. 30. Green soy bean from Yutzecheng,
southern Manchuria.
“54591. No. 31. Small green soy bean from
Yungchiangkou, southern Manchuria.
“54592. No. 32. Yellow soy bean from Chonko, southern
Manchuria.
“54593. No. 33. Green soy bean from Liaoyang,
Shengking Province.
“54594. No. 34. Black soy bean from Liaoyang,
Shengking Province.
“54595. No. 35. Yellow soy from northern Manchuria.
“54596. No. 36. Yellow soy bean from Changchun,
Kirin Province.
“54597. No. 37. Yellow soy bean from Tungtzedeng,
southern Manchuria.
“54598. No. 38. Black soy bean from Changchun, Kirin
Province.
“54599. No. 39. Black soy bean from Liaoyang,
Shengking Province.
“54600. No. 40. Yellow soy bean from Liaoyang,
Shengking Province.
“54601. No. 41. Yellow soy bean from northern
Manchuria.
“54602. No. 42. Black soy bean from Liaoyang,
Shengking Province.
“54603. No. 43. Yellow soy bean from Tungkalun, Kirin
Province.
“54604. No. 44. Green soy bean from Shungyanghe,
southern Manchuria.
“54605. No. 45. Black soy bean from Nungansieng,
southern Manchuria.
“54606. No. 46. Yellow soy bean from Penhsiku,
southern Manchuria.
“54607. No. 47. Yellow soy bean from Shengshaton,
southern Manchuria.
“54608. No. 48. Yellow soy bean from Shachoutai,
southern Manchuria.
“54609. No. 49. Yellow soy bean from Chanchuen,
Kwangtung Province [southern China around Canton].
“54610. No. 50. Brown soy bean from Changchun, Kirin
Province.
“54611. No. 51. Yellow soy bean from Anda railway
station, northern Manchuria.
“54612. No. 52. Yellow soy bean from Tiehling,
Shengking Province.
“54613. No. 53. Yellow soy bean from Tiehling,
Shengking Province.
“54614. No. 54. Yellow soy bean from Changchun,
Kirin Province.
“54615. No. 55. Yellow soy bean from Harbin, Kirin
Province.
“54616. No. 56. Yellow soy bean from Kungchuling,
Shengking Province.

“54617. No. 57. Yellow bean from Fangtzetung,
southern Manchuria.
“54618. No. 58. Yellow soy bean from Ssupingkai,
southern Manchuria.
“54619. No. 59. Yellow soy bean from Kaiyuan,
Shengking Province.
“54620. No. 60. Yellow soy bean from Changchun,
Kirin Province.” Address: Washington, DC.
2132. Morse, W.J. 1923. Re: Suggestions for a talk to the
American Society of Agronomy in Chicago in November.
Letter to J.C. Hackleman, Illinois Agric. Exp. Station,
Urbana, Illinois, Nov. 5. 1 p. Typed, without signature
(carbon copy).
• Summary: “I have taken the matter up with Prof. Piper in
regard to what he would like to have done, and he said he
desired to have you give some idea of the importance the
soybean is likely to attain in the Corn Belt during the next
few years at least, and the progress it has been making in the
Corn Belt in the last three or four years. I think one of the
important items would be the statistics that you obtained the
past summer. No doubt you could obtain from the statistician
from whom you obtained these figures other figures from
some of the Corn Belt States.
“It perhaps would be well to give a little history of the
soybean in the Corn Belt States for the last ten years, that
is reviewing history briefly, pointing out the great strides
the crop has made, and, if possible, give the part it plays in
the different rotation systems and the manners in which the
crop is utilized. Then, also the progress of the oil and meal
industries throughout the Corn Belt States.
“With regard to the progress of soybeans in the other
parts of the Country, I might add that with the exception of
North Carolina the progress, or rather increase in acreage,
has been very much greater in the Corn Belt States than
anywhere else. Of course, the acreage in North Carolina
has been rather slow, but it has been for some time the
leading soybean state in the Country. The increase in acreage
throughout the Southern States has been rather slow, but
during the past two years the various Southern States have
been doing more or less work with the soybean, but it will
take years to reach the place the Corn Belt States, especially
your state, has attained with soybeans at the present time. In
North Carolina they do use some quantities of soybeans for
oil and meal, but not to any great extent.
“Undoubtedly throughout the Country the soybean will
always be primarily a forage crop, the largest acreage being
used for pasture, hay and silage. As to the oil and oil mill
industry, I doubt seriously that during the next few years
there will be a place for the community oil mill, as there are
too many old established oil mills now that are in position to
handle whatever surplus seed we may have.
“I think from your knowledge of the situation
throughout the Corn Belt that you will be able to give a very
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good prophecy as to the future of the soybean.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
2133. Weather, Crops, and Markets (USDA). 1923. Soy bean
production equal to last year. 4(20):537. Nov. 17.
• Summary: Figures are given in a table for the following
states: Delaware, Virginia, North Carolina, South Carolina,
Tennessee, Alabama, Georgia, Indiana, Illinois. The figures
are: 1923 acreage for seed and yield per acre compared with
1922. Prices offered to growers for thresher-run seed (per
100 pounds) for 3 Nov. 1920, 12 Nov. 1921, 23 Oct. 1922,
and 24 Oct. 1923. The 24 Oct. 1923 figures range from $2.00
in Illinois and Indiana to $3.15 in Delaware. States expecting
a large acreage increase are Indiana (+25%), Delaware
(+20%), and South Carolina (+20%).
“A larger percentage of the total production than ever
before will be made up of the early maturing varieties
because of the indicated increased production in Delaware
and the Corn Belt States.” A large increase in the available
quantity of the Manchu variety is expected; it “has proved
to be highly adapted for growing over a wide area in the
Central West.
“The supply of Mammoth Yellows probably will
be slightly less than last year because of the 5% smaller
production reported for North Carolina.”
2134. Hackleman, J.C. 1923. The future of the soybean
as a forage crop. Paper presented at the American Society
of Agronomy meeting. 9 p. Held 12-13 Nov. at Chicago,
Illinois.
• Summary: Contents: Overview of legumes in the USA.
Effect of World War I was to decrease legume acreage in
USA, increase grain production, and deplete soils. New
conditions after 1918: Phenomenal rise of soybean acreage
in Illinois, due to at least four factors. Soybeans grow
well on sour soils where clovers fail, yet also respond to
limestone applications. Overemphasis on the soybean as a
soil-builder: Importance of inoculation. Place in the rotation:
Before wheat. Soybean hay one of best leguminous forages
when cut and handled properly. Decreasing costs of soybean
production. Great value of soybeans in livestock feeding: An
inexpensive, home-grown, nitrogen-rich feed. Increase in the
number of soybean oil mills since 1921. Conclusions.
“Red clover is the most important legume, in point of
seeded acreage, that we have in the United States. It makes
excellent pasture, is good for hay, and, under favorable

conditions, is a highly valuable green manuring crop” (p.
1). The corn belt states have slightly more than 9.1 acres out
of every 100 acres of improved land in legumes; this is too
small a portion.
After World War I, corn belt farmers were looking to
legumes to rebuild their depleted soils, including acidic soils.
They listened to the recommendations of state agricultural
colleges and the USDA. The were “ready and willing to
adopt the soybean.” A table (p. 3) shows acreage in Illinois
of five legume crops in 1909, 1919, and 1923. The crops are
clover alone, clover with timothy, alfalfa, soybeans alone,
and soybeans with other crops. Soybeans alone were 300
acres in 1909, 3,288 acres in 1919, and 218,000 acres in
1923. Soybeans with other crops were unknown in 1909,
36,000 acres in 1919, and 674,000 acres in 1923.
“The increase in acreage devoted to the soybean each
year since 1918 is nothing short of phenomenal. In fact, this
is probably the greatest change in an agricultural practice in
the history of corn belt agriculture. This remarkable increase
is traceable to at least four factors. First, the campaign which
had been conducted in all states to increase the legume
acreage was beginning to bear fruits, and the farmer was
looking for a legume; second, the oat crop seemed to offer
less returns each successive season and became less popular
throughout the corn belt, and the farmers began to search for
a substitute for this crop; third, because of this phenomenal
increase in acreage, seed production could not keep pace
with the demand, and therefore prices were maintained
at a comparatively high figure, making seed production
attractive; and fourth, the comparatively few farmers who
had been producing and using soybeans on their farms were
finding them excellent feed and all reports of feeding trials at
experiment stations had shown the crop to have great merit
as a home-grown feed.”
A table (p. 5) shows the amount of limestone required to
grow hay or fodder from nine leguminous crops. The amount
of limestone required to grow on ton of ranges from 20 lb for
timothy hay or oat hay to 90 lb for soybean hay or cowpea
hay. Corn fodder gives the highest average yield (9 tons),
followed by alfalfa hay (4 tons), and red clover hay; soybean
hay gives a relatively low yield (2 tons). The amount of
limestone required to grow one acre of crop ranges from 340
lb for alfalfa and 270 lb for corn fodder (60 bushel crop)
down to 30 lb for oat hay; soybean hay requires 180 lb.
“Summarizing, therefore, it would seem conservative
to draw the following conclusions: First, that the acreage
of soybeans will and should increase; second, the most
profitable outlet for the production will be as a seed crop
and as a home-grown nitrogenous feed, substituting for the
high-priced commercial concentrate; third, limestone must
be recognized as essential to the most successful permanent
production of soybeans; fourth, after sweetening the soil
more efficient methods of inoculation must be found; and,
fifth, legumes must be classified more nearly on the basis
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of their special or particular values. Alfalfa is pre-eminently
a hay plant; sweet clover the best for green manure and
pasture; red clover for dual-purpose hay and pasture legume–
and soybeans the best annual nitrogenous seed and hay
producing plant.”
Note: Talk with David Crowell, American Society of
Agronomy, Madison, Wisconsin. 2000. Sept. 5. This meeting
was held on 12-13 Nov. 1923 in Chicago.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
2135. Hanger, Wallace E. 1923. Uses of soybean seed. Ohio
State University, Extension Service, Crop Talk No. 4. 4 p.
Nov.
• Summary: Contents: Introduction. Soybeans as a feed:
Soybeans equal tankage as feed for hogs, ground soybeans
and cottonseed meal compared, mineral supplements to
balance the ration. Soybeans supply high-grade oil. Soybean
oil meal: Oil meal as a supplemental feed for cattle, oil meal
as poultry feed, the outlook for soybean oil mills. Soybeans
for seed purposes.
In Ohio, soybean “acreage has nearly doubled each year
for the past two years.” “In the state as a whole the acreage
for soybeans grown for seed is much less than that grown for
forage purposes. This would indicate that there should be a
good profit in putting beans on the market for seed purposes,
as has been the case. It should be kept in mind, however,
that all threshed soybeans are not suitable for use as seed.
Producing soybean seed for planting purposes is a business
for which relatively few farmers are properly equipped.”
Address: Ohio.
2136. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from January 1 to March
31, 1922. Nos. 54677 to 54968. No. 70. 37 p. Nov.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.) “54791-54795. From
Luxey, Landes, France. Seeds presented by L. Rouest,
agronomist, Experimental Farm. Received January 17, 1922.
Quoted notes by M. Rouest.
“54794-54795.
“54794. ‘Very early Japanese. A variety growing even
farther north than Paris, very productive, and maturing in 90
to 100 days.’
“54795. ‘very early brown. A variety growing in Pas de
Calais and in eastern France.’

“54806-54888. From Harbin, Manchuria. Seeds
presented by B.W. Skvortzow. Received February 28, 1922.
Introduced for experimental work by department specialists.
“54806. No. 90.
“54807. No. 91.
“54808. No. 95.
“54809. No. 96.
“54810. No. 98.
“54811. No. 99
“54812. No. 101.
“54813. No. 102.
“54814. No. 106.
“54815. No. 111.
“54816. No. 114.
“54817. No. 115.
“54818. No. 118.
“54819. No. 119.
“54820. No. 120.
“54821. No. 122.
“54822. No. 123.
“54823. No. 125.
54824. No. 124.
“54825. No. 126.
“54826. No. 127.
“54827. No. 128.
“54828. No. 129.
“54829. No. 130.
“54830. No. 132.
“54831. No. 133.
“54832. No. 134.
“54833. No. 135.
“54834. No. 136.
“54835. No. 137.
“54836. No. 141.
“54837. No. 142.
“54838. No. 143.
“54839. No. 144.
“54840. No. 145.
“54841. No. 146.
“54842. No. 148.
“54843. No. 150.
“54844. No. 151.
“54845. No. 153.
“54846. No. 154.
“54847. No. 155.
“54848. No. 156.
“54849. No. 157.
“54850. No. 159.
“54851. No. 160.
“54852. No. 164.
“54853. No. 165.
“54854. No. 168.
“54855. No. 169.
“54856. No. 172.
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“54857. No. 175.
“54858. No. 176.
“54859. No. 177.
“54860. No. 178.
“54861. No. 180.
“54862. No. 181.
“54863. No. 183.
“54864. No. 185.
“54865. No. 186.
“54866. No. 187.
“54867. No. 190.
“54868. No. 191.
“54869. No. 192.
“54870. No. 193.
“54871. No. 194.
“54872. No. 195.
“54873. No. 196.
“54874. No. 198.
“54875. No. 199.
“54876. No. 200.
“54877. No. 213.
“54878. No. 214.
“54879. No. 215.
“54880. No. 216.
“54881. No. 217.
“54882. No. 219.
“54883. No. 220.
“54884. No. 224.
“54885. No. 225.
“54886. No. 227.
“54887. No. 298.
“54888. No. 421.
“54968. From Harbin, Manchuria. Seeds presented by
B.W. Skvortzow. Received February 28, 1922. Introduced
for experimental work by specialists of the Department of
Agriculture.” Address: Washington, DC.
2137. Bregger, Thomas. 1923. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 9-10. Dec. 14. For the year 1922. [Eng]
• Summary: The section titled “Cowpeas, soy beans, and
mungo beans” (p. 9) states: “Of six varieties of soy beans,
Biloxi and Otootan set a large number of pods, but were
attacked by a disease which caused practically all of the seed
to shrivel in the pods.” Hahto germinated poorly. “Individual
selections of this [Hahto] variety are being made in the
hope of obtaining a strain that is more adaptable to Porto
Rico than the present type. Hahto has fairly large, flat green
seeds suggestive of Lima beans and might be useful in the
human dietary as a substitute for them, either dried or green.
Individual selections of Mammoth and Haberlandt soy beans
were also made and planted in progeny rows...” Address:
Plant Breeder, Mayaguez, Puerto Rico.

2138. Morse, W.J. 1923. Re: The National Soybean Growers’
Association. Letter (memorandum) to R.A. Oakley, Forage
Crop Investigations, Bureau of Plant Industry, USDA,
Washington, DC, Dec. 14. 1 p. Typed, with signature on
USDA letterhead.
• Summary: “Dear Mr. Oakley: At the recent meeting of the
National Soybean Growers’ Association, held at Chicago,
Illinois, Dec. 6th, the members present elected me to the
office of President. In connection with this I might say
that I was not concerned in the election of officers, and
was not aware of the honor conferred on me until after the
meeting was over... I do not know just the attitude of the
Bureau or Department in such matters, and wish to bring
to your attention the following information concerning the
Association to avoid any misunderstandings concerning the
situation.
“The National Soybean Growers’ Association is really
not an Association in the sense of the word, as the Cotton
Growers’ Asso. [Association], Fruit Growers’ Asso., etc.
A few years ago several of these soybean growers and
Experiment Station men interested in soybeans had a small
gathering at the International Stock Show, and started to
have a meeting that summer in the interest of soybeans. They
elected officers and decided upon a place for a field meeting.
This has been their procedure ever since, merely electing
some men to take charge of the work during the year, holding
a field meeting either at one of the State Experiment Stations,
or at some large grower’s, and also holding a meeting at
Chicago during the International Stock Show. At these
meetings soybean growers from various parts of the country,
especially from the Corn Belt and Northern States, gathered
and discussed the soybean problem, and this is also done
at the Chicago meeting held in December every year. The
organization, if it be such, has no constitution, collection of
dues, and the officers receive no pay, it being really a social
gathering for discussing soybean problems by enthusiastic
growers in the country. In conclusion, I might say that the
work of the officers has merely to do with the charge of the
program at the field and station meetings.”
Note: Morse decided to write Mr. Oakley as his superior
on this matter rather than Dr. Piper.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2139. Thompson, J.B. 1923. Report of the agronomist in
charge. Virgin Islands Agricultural Experiment Station,
Report. For the year 1922. p. 2-4. See p. 3-4.
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• Summary: In the section titled “Leguminous Crops” (p. 3)
after a subsection on cowpeas, we read: “Soybeans.–Short
row tests were also made with 22 varieties of soybeans,
the seed of which had been received from the Office of
Forage Crop Investigations, United States Department of
Agriculture. The beans were planted December 3, 1921,
on a plat immediately adjoining that devoted to cowpeas.
Although the soils of the two plats was [sic, were] similar
in character, many of the soybean varieties failed. Those
showing possibilities were, in order of merit, Biloxi,
Otootan, Early Brown, and Virginia, which yielded at the
rates of 545, 436, 299, and 272 pounds, respectively, of
shelled beans per acre.”
Note 1. This annual report was issued on 15 December
1923. This experiment station was located on St. Croix in the
Virgin Islands.
Note 2. This document was found by Judith V. Rogers,
Acting Campus Librarian, University of the Virgin Islands,
St. Croix Campus Library. Address: Agronomist in charge,
Virgin Islands Agric. Exp. Station, St. Croix, Virgin Islands,
USA.
2140. Purdue University. 1923. Board of Trustees Minutes.
West Lafayette, Indiana.
• Summary: In the Board of Trustees Minutes for December
21, 1923, on page 2 under “Item 902. Relating to: Changes
in the Staff of the Agricultural Extension Department” under
“Resignations” we read that two members resigned. The first:
“Name: Ostrander, W.A. Position: Crops & Soils, Assistant.
Date: November 30, 1923.
Location: Purdue University Libraries, Archives and
Special Collections. Address: Lafayette, Indiana.
2141. Weather, Crops, and Markets (USDA). 1923. Soy bean
prices and movement. 4(26):701. Dec. 29.
• Summary: Soybean prices for 15 Dec. 1921, 12 Dec. 1922,
20 Nov. 1923, and 17 Dec. 1923, and percentage of each
crop sold by that date are given in a table for the following
states: Delaware, North Carolina, Tennessee, Illinois,
Indiana, Ohio, and Missouri. Prices currently offered to
growers per 100 pounds range from $2.60 in Illinois to $3.75
in Delaware. Address: Washington, DC.
2142. Weather, Crops, and Markets (USDA). 1923. Estimated
farm price of important products, Nov. 15, 1922 and 1923.
4(26):685. Dec. 29.
• Summary: A table shows the estimated farm price of soy
beans per bushel nationwide was $2.06 in 1922 and $2.11
in 1923. Values are also given for 18 states in 1922 and 12
states in 1923 (Virginia, North Carolina, South Carolina,
Georgia, Ohio, Indiana, Illinois, Wisconsin, Missouri,
Kentucky, Tennessee, Alabama).
2143. Weather, Crops, and Markets (USDA). 1923. Monthly

farm prices of soy beans, 1913-1923. 4(26):688. Dec. 29.
• Summary: Prices in dollars per bushel are given in a table
for Oct. 15, Nov. 14, Dec. 15., Jan. 15, and Feb. 15., and a
weighted average for the crop year. The following prices are
the weighted average:
1913-14 $1.76 per bushel.
1914-15 $2.18.
1915-16 $2.11.
1916-17 $2.16.
1917-18 $3.05.
1918-19 $3.23.
1919-20 $3.45.
1920-21 $2.80.
1921-22 $2.17.
1922-23 $2.00.
1923-34 $2.10 through Nov. 15.
2144. Allison, R.V.; Shive, J.W. 1923. Studies on the relation
of aeration and continuous renewal of nutrient solution to
the growth of soybeans in artificial culture. American J. of
Botany 10(10):554-66. Dec. [8 ref]
• Summary: “Aeration of solution or sand cultures with
continuous solution renewal produced a marked increase in
the growth of both tops and roots of soybeans... The average
total yields obtained from the sand cultures were throughout
uniformly much higher than were those obtained from the
solution cultures.” Address: Dep. of Plant Physiology, New
Jersey Agric. Exp. Station.
2145. Ames, C.T. 1923. Report from Holly Springs Branch
Experiment Station for 1923. Mississippi Agricultural
Experiment Station, Bulletin No. 220. 24 p. Dec.
• Summary: There has been much discussion and research
on the advisability of planting supplementary crops with
corn. This study found that corn grown alone produced 48.2
bushels/acre; corn with Otootan soybeans 45.5 bushels; corn
with velvet beans 31.3; 2 rows of corn to 1 row of soybeans
42.5 bushels; 2 rows of corn and 1 row of velvet beans 40.2
bushels.
The section titled “Forage crops” mentions four soybean
varieties: Otootan (the best one), Lareda [sic, Laredo],
Biloxi, and Mammoth Yellow. Address: B.Sc., Asst. Director,
Holly Springs Branch Station.
2146. Duley, F.L.; Miller, M.F. 1923. Erosion and surface
runoff under different soil conditions. Missouri Agricultural
Experiment Station, Research Bulletin No. 63. 50 p. Dec. [17
ref]
• Summary: “If soybeans are to be a real soil building crop
from the standpoint of nitrogen maintenance, they must not
only replace, by means of their nitrogen-gathering power,
the nitrogen removed from the land by the crop, but also
the nitrogen lost in the eroded soil. During the last 2 years
this loss of soil has been measured in connection with a soil
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erosion project at the Missouri experiment station. The work
is being continued and this paper is presented as a progress
report.” Address: Assoc. Prof. of Soils, Univ. of Missouri,
Columbia.
2147. Gardner, Max W. 1923. Indiana plant diseases, 1921.
Proceedings of the Indiana Academy of Science 33:163-201.
Dec. See p. 189-90. Proceedings of the Thirty-Ninth Annual
Meeting. [42 ref]
• Summary: In the section titled “Soybean” two diseases
are discussed: (1) “Bacterial blight caused by Bacterium
glycineum is carried with the seed and... is practically coexistent with the crop. The disease occurred in fields near
Lafayette and was reported from Greene county. The causal
organism has been studied in culture and found to be the
non-chromogenic strain of Bact. glycineum.”
(2) Mosaic “was found to a limited extent. Attempts to
infect field beans with soybean mosaic were unsuccessful, as
were also attempts to infect soybeans with mosaic from field
beans, from Adsuki bean, and from red clover. A spotting
of the older leaves of the varieties Black Eyebrow, Dunfield
and Ito San with which a Macrosporium was associated
was noted at Lafayette. An objectionable lavender staining
[purple stain] of the seeds of certain varieties was found to
be due to fungus invasion and a Fusarium was isolated from
the few seeds that were plated out. This trouble was probably
attributable to the wet weather.” Address: Botanical Dep.,
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
2148. USDA Bureau of Plant Industry, Inventory. 1923.
Seeds and plants imported by the Office of Foreign Seed and
Plant Introduction during the period from April 1 to June 30,
1922. Nos. 54969 to 55568. No. 71. 62 p. Dec.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
“55069-55070. From Omagari, Akita-Ken, Japan. Seeds
presented by Isabura Nagai, director of substation, Rikuu
Branch, Agricultural Experiment Station. Received April
29, 1922. ‘It has been our experience that the smooth or
“Hadaka,” varieties of soy beans from Japan do not shatter
their seed nearly so easily as the hairy sorts.’ (W.J. Morse.)
‘The pods of the first variety are smooth and of the second
variety slightly hairy. Both varieties were grown at our
experiment station.’ (Nagai.)
“55069. Hadaka No. 3.
“55070. Hadaka No. 260.
“55424/55441. From Harbin, northern Manchuria.
Presented by B.W. Skvortzow. Received May 10, 1922.
Quoted notes by Mr. Skvortzow. A collection of seeds from
northern Manchuria.
“55437-55441. Introduced for forage-crop experiments.
“55437. ‘Black soy beans.’” Address: Washington, DC.
2149. Woodworth, C.M. 1923. Inheritance of growth habit,

pod color, and flower color in soy beans. J. of the American
Society of Agronomy 15(12):481-95. Dec. [9 ref]
• Summary: Concerning growth habit, Woodworth notes
(p. 483): “Piper and Morse (1910) state that ‘all soybeans
are strictly determinate as to growth; that is, the plants
reach a definite size according to environment and then
mature and die.’ Careful study of the growth habit in the
soybean, however, has led the writer to conclude that
growth is indeterminate in this plant in the sense that there
is no terminal inflorescence formed, that flower clusters are
formed in the axils of the leaves progressively from the base
to the top of the plant, and that in the same flower cluster
the lower flowers bloom first, followed by the next higher in
regular succession.
“In another sense, however, growth is determined
in the soybean; for, varieties of soybeans differ greatly
in the relative sizes to which the plants attain under the
same environment, as well as the forms which they take.
Hereditary factors are no doubt responsible for these
differences. Such factors, then, determine that growth shall
cease at a particular time, which differs with the variety.”
The majority of varieties are erect and bushy with stout
stems, and reach a height of two or three feet under ordinary
conditions.”
In summary, the author identified 3 allelomorphs
(allelomorphic pairs) in the soy bean: tall vs. low growth
habit, dark-colored vs. light-colored pods, and purple vs.
white flowers. “Perfect correlation exists between flower
color and stem color, such that purple flowers always
accompany purple stems, and white flowers, green stems.”
Note 1. This is the second publication on soybean
genetics in the USA.
Note 2. This is the earliest document seen (June 2008)
that uses the word “indeterminate” in connection with
soybeans. Address: Assoc. Chief in Plant Breeding, Illinois
Agric. Exp. Station, Urbana.
2150. Davenport, Eugene. 1923. Progress of investigations.
Illinois Agricultural Experiment Station, Annual Report
35:1-24. For the year ended June 30, 1922. See p. 13-16.
• Summary: The section titled “Agronomy” states that
in the division of crop production (p. 14-15): “The study
of numerous varieties of corn, wheat, oats, soybeans, and
potatoes for the purpose of determining, not only the best
yielding varieties, but also those best suited to the various
needs of the farmer or adapted to the environmental
conditions, has been continued” (p. 15).
In the division of plant breeding: “Selection for
the improvement of soybeans, wheat, and oats has been
continued with gratifying results” (p. 16).
The section on “Animal husbandry” states (p. 14-15)
states: “The experimental work in the nutrition division, on
the chemical nature of the mixed proteins of feeds, which
has been prosecuted continuously for several years, was
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extended during the current year to wheat, bran, soybeans,
linseed oil meal, and clover hay.” Address: Director of the
Station, Urbana, Illinois.
2151. Henderson (Peter) & Co. 1923. Everything for the
garden (Mail-order catalog). New York, NY. 176 p. 28 cm.
• Summary: See next page. The page titled “Farm seeds” (p.
81) contains text and prices for the “Early Green Soja” and
“Early Wilson Black” which are almost identical to those in
the Jan. 1923 edition of Henderson’s Wholesale catalogue
for market gardeners and florists.
The section titled “Henderson’s Garden Talks over
the WJZ Radio” (p. 4) tells about this program broadcast
from the Westinghouse Station, Newark, New Jersey.
On the bottom half of this page is a condensed history of
the company and genealogy of its founders (with three
signatures), as given in more detail on the rear cover of the
1923 edition of Henderson’s Wholesale Catalogue.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
2152. Henderson (Peter) & Co. 1923. Henderson’s farmers
manual (Mail-order catalog). New York, NY. 16 p.
• Summary: In the section titled “Soja or soy beans” (p. 10)
is quite similar to that in the 1920 edition of this manual.
However a new variety is offered and described: “Early
Wilson black soja bean: Possessing all the good qualities of
the early green variety, this sort is considered superior on
account of its extremely vigorous constitution. On poor soil,
Early Wilson will make a growth of from three to four feet,
and on rich soil it will attain a height of six feet.
“Many growers prefers Early Wilson because the stems,
which are strong enough to support the heavy top growth, are
very slender, and it is therefore considered better for hay and
ensilage.
“Early Wilson will mature and ripen its large crop of
beans in the latitude of New York. If combined with Millet as
recommended for Early Green, it will furnish a wholesome,
economical, and nutritious feed for cattle.
“Price, 15c. per lb.; $1.75 per peck; $6.00 per bushel, 60
lbs.; 10-bushel lots, $5.90 per bushel.” Note 1. Early Wilson
is about 25% less expensive than Early Green.
Note 2. The soja bean appears at three places in the
index to this 1923 manual: (1) Beans, Soja. (2) Glycine
hispida–See Soja Bean. (3) Soja Bean or Soy Bean.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
2153. Jenkins, J. Mitchell. 1923. Station No. 4: Rice
Experiment Station, Crowley, Louisiana. Louisiana
Agricultural Experiment Station, Annual Report 34:36-39.
For the year 1922. See p. 38.

• Summary: On page 38 we read: “During the past year,
there was a growing interest in the soy bean, on the part of
rice farmers. The results secured on the Station for the past
six years, have gone a long way towards convincing the rice
grower of the possibilities of their becoming a profitable
crop from the standpoint of returns from the bean, as well
as its advantageous effect upon the soil. The seed of the
Biloxi variety grown on the Station was readily disposed
of in this section. Several farmers have a small acreage,
and one company seeded two hundred and sixty acres. The
results secured by them were not as good as those obtained
on the Station; however, this was no fault of the bean, but
due to lack of experience in handling the crop. We are having
frequent calls for information regarding bean seed, and bean
harvesting machinery. The entire crop of eighty bushels of
Biloxi seed produced this year on the Station has already
been disposed of. Local men are now looking elsewhere
for seed of this variety. There is little doubt but that in the
course of a few more years the greater part of the rice lands
that now lie idle each year will be seeded to the soy bean,
and when this comes to pass, soy bean oil mills will be built
throughout the rice belt. The oil cake from these mills will
furnish an excellent substitute for some of the other materials
that are now purchased for use in manufacturing mixed
feeds.” Address: Superintendent of the Station, and Asst.
Agronomist, Office of Cereal Investigations, Bureau of Plant
Industry [USDA].
2154. Kellogg, John Harvey. 1923. The natural diet of man.
Battle Creek, Michigan: The Modern Medicine Publishing
Co. 386 p. Illust. Index. 20 cm. [50+* ref]
• Summary: This classic of vegetarian literature contends
that a vegetarian diet is the natural diet of man. Contents:
1. Man not naturally a flesh-eater: Modern civilized life
unnatural and unbiologic, animal dietaries, lessons from
the monkey, porcine wisdom in diet, animals classified by
diet, the ancient family of primates, all mammals originally
vegetable feeders, when germ diseases were unknown,
kinship of higher apes and men, flesh-eating never a
universal human custom.
2. Twenty popular delusions about flesh foods: D-1.
That meat is superior as a blood-making food, and, hence,
is needed in anemia. D-2. That meat is essential as a fleshbuilding food. D-3. That a flesh diet is essential to support
severe or prolonged activity; that is, promotes endurance.
D-4. That flesh-eating is necessary to produce physical
courage. D-5. That vegetarian races are inferior physically
and mentally to races using a mixed diet. D-6. That flesh
foods are more refined and more easily digested and, hence,
more nutritious than are foods of vegetable origin. D-7.
That man is naturally omnivorous. D-8. That flesh foods are
stimulating and thus supply an element needed especially
by brain workers. D-9. That beef tea is a useful nutrient.
D-10. That a meat diet is required to prevent or cure gastric
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acidity. D-11. That a meat diet is desirable in tuberculosis.
D-12. That a meat diet is necessary in diabetes. D-13. That a
flesh diet is essential in the treatment of obesity. D-14. That
meat is required in beri-beri. D-15. That meat is essential
as a “building-up” or restorative food. D-16. That meat is
needed by growing children. D-17. That meats are needed
as a stimulus to appetite. D-18. That the beef industry is a
necessary part of our national economic system. D-19. That
a meat diet is necessary to insure reproductive activity. The
law of diminishing returns versus flesh-eating. D-20. That
meat is a harmless luxury.
3. Scientific objections to the use of meat: Human
liver not adapted to meat diet; important differences
between meat and milk; meat deficient in vitamins and food
lime; Eskimos eagerly seek vegetable food; ill effects of
meat diet on Arctic explorers; meat saturated with tissue
poisons; meat readily putrefies, natural foods do not; the
poisons of meat; meat extracts; why viscera are especially
objectionable; bacteriology condemns meat as food; vast
numbers of bacteria in meat; putrefactive products of meat;
why physicians forbid meat in cases of kidney disease and
high blood pressure; how flesh-eating causes constipation
(“partly because the flesh diet is lacking in the roughage or
indigestible material required to stimulate the intestine to
action”).
4. Diseases due to flesh eating: Tuberculosis in animals,
cancer from meat eating, cancer rare and appendicitis
unknown among flesh abstainers, meat-eating causes
disorders of nutrition, acidosis from a flesh diet, a meat diet
and scurvy, meat eating and arteriosclerosis, pernicious
effects of a meat diet experimentally proven, recognized
meat contraindications, the peregrinations of a deadly
parasite, typhoid germs in meat products, flesh poisoning,
no protection for meat-eaters, oyster poisoning, converting
sewage into food.
5. Experimental evidence against flesh eating:
McCollum’s experiments, Dr. S. Weir Mitchell endorses the
meatless regimen, an eminent scientist on meat diet, Fauvel’s
observations, greater endurance of flesh-abstainers, the death
rate reduced by meatless diet, flesh-eating does not develop
intelligence, meat-eating and race degeneracy, meat-eating a
city habit, non-meat diet best even for carnivorous animals,
the Scotchman’s dog, the effects of a meat diet on rats, the
effects of a flesh diet on rabbits, flesh-eating animals short
lived. 6. The ethical argument.
7. Historical facts and authoritative opinions: Biblical
teaching about flesh eating, apostles who were flesh
abstainers, the Essenes were flesh-abstainers, the diet of the
ancient Greeks, King Cyrus a flesh-abstainer, Julius Caesar’s
army ration, diet of Peruvian soldiers, diet of athletes of
ancient Greece, ancient philosophers were flesh-abstainers,
Plutarch’s essay on flesh-eating, fleshless diet of a Roman
emperor, meatless diet endorsed by Gautier, views of Seneca,
diet of the ancient Sumerians [today’s Iraq], eminent modern

flesh abstainers, vegetarian monks, Thoreau on the fleshless
diet, a Chinese statesman’s experience, the views of two
great naturalists, the poet Shelley a food reformer, a child’s
natural repugnance to meat, Liebig on the advantages of a
non-flesh diet, Sylvester Graham’s diet reform movement.
8. Interesting facts concerning the dietary habits of
various peoples. 9. The marvelous adaptation of the natural
diet to human needs. 10. How to discard meats comfortably
and safely.
11. Is the disuse of meat advisable from a practical
standpoint? The U.S. Department of Agriculture shows the
use of less meat to be safe and economic, the importance of
planting nut trees, avoidance of meat is necessary to change
the intestinal flora, vegetable substitutes for meat, the recent
low protein movement in the United States, the half century
experience of the Battle Creek Sanitarium with a fleshless
diet.
12. Newspaper and magazine misinformation: An “eatmore-meat” campaign, Professor Fisher of Yale University
[Connecticut] refuses to support the “eat-more-meat”
campaign of the [Chicago, meat] packers, pernicious piffle.
Soy is mentioned in many places. The section titled
“Flesh-eating never a universal custom” states (p. 33-34):
“According to Mori, the Japanese peasant of the interior is
almost an exclusive vegetarian. He eats fish once or twice a
month and meat once or twice a year... The soy bean is held
in high esteem and used largely in the form of miso, a purée
prepared from the bean and fermented; also to-fu, a sort of
cheese; and cho-yu [shoyu, soy sauce], which is prepared
by mixing the pulverized beans with wheat flour, salt, and
water and fermenting from one and a half to five years. The
Chinese peasant lives on essentially the same diet, as do also
the Siamese, the Koreans, and most other Oriental peoples.
Three-fourths of the world’s population eat so little meat that
it cannot be regarded as anything more than an incidental
factor in their bill of fare.”
Page 45: Complete “proteins are found in milk and eggs
as well as in most nuts, peanuts, and the soy bean...”
Page 73: “The protein of milk, of the soy bean, and of
nuts is known to be superior to meat as a source of body
nitrogen.” Address: M.D., LL.D., F.A.C.S. [Fellow of the
American College of Surgeons], Superintendent of the Battle
Creek Sanitarium, Battle Creek, Michigan.
2155. Kellogg, John Harvey. 1923. The soy bean (Document
part). In: J.H. Kellogg. 1923. The New Dietetics: A Guide to
Scientific Feeding in Health and Disease. Revised ed. Battle
Creek, Michigan: The Modern Medicine Publishing Co.
1021 p. See p. 315-21. 24 cm.
• Summary: This section is quite similar to that in the 1921
first edition of this book, but on different pages. Changes
appear on the following pages: 316 (addition of a paragraph
stating that the soy bean is a highly valuable food for persons
suffering from diabetes), 318 (deletion of the statement

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 806
that the writer “has for twenty-five years made use of milk
prepared from the almond and other nuts.”), 320-21 (addition
of a table, supplied by William Morse of the USDA, giving
the composition of soy beans sprouts and mung bean
sprouts). Address: Battle Creek, Michigan.
2156. Kellogg, John Harvey. 1923. The natural diet of man
(Continued). Battle Creek, Michigan: The Modern Medicine
Publishing Co. 386 p. Illust. Index. 20 cm. [50+* ref]
• Summary: Continued: Page 74: “Vegetable extracts (yeast
extracts and soy sauce) are now prepared which are finer in
flavor than the best meat extracts...”
Page 191: “Complete proteins are found in the almond
and also in the soy bean and the peanut, a fact which
accounts for the large use of the soy bean and the peanut in
China and other Oriental countries as a supplement to a diet
of rice and green vegetables.”
Page 198: “The soy bean contains more protein than
does beef, and 20 per cent of oil.”
Page 282: G. Yukawa reports that the diet of Japanese
monks “consists exclusively of vegetable products,
rice being the staple, supplemented with soy beans and
vegetables. The diet contained an average of 70 grams of
protein, 15 grams of fat, 514 grams of carbohydrates, an
average energy intake of 2,500 calories. The experimenter
concluded that the absolute vegetarian diet of the Buddhist
monks of Japan is entirely adequate to maintain perfect
health.”
Page 285: “Some years ago (1899) the Emperor of
Japan appointed a commission to determine by investigation
whether it was necessary to add meat to the national dietary
to improve the physique of the race, especially to increase
their stature. As regards the use of meat, the commission
reported ‘that the Japanese had always managed to do
without it, and that their powers of endurance and their
athletic prowess exceeded that of any of the Caucasian races.
Japan’s diet stands on a foundation of rice.’ The rice diet
of the Japanese is supplemented by the free use of peanuts,
soy beans, and greens, which supply all that rice lacks to
constitute a wholly sufficient bill of fare.”
Page 306: “The experiments of McCollum and
numerous others have in recent years demonstrated the
entire feasibility of living exclusively upon a diet of purely
vegetable origin. It is only necessary to make such a
selection of foodstuffs as will supply the body with all the
elements necessary for complete nutrition; and this may be
easily done, as has already been indicated. It has also been
shown that two widely used legumes, the soy bean and the
peanut, as well as nuts, supply complete proteins and may be
used in supplementing the incomplete proteins of cereals and
vegetables. This fact explains the great rôle played by the soy
bean in the bills of fare of the Orientals.”
Pages 313-14: “Certain proteins known as complete
proteins, when taken into the body in proper quantities may

be wholly utilized in tissue building, because they contain
exactly the elements needed, no more and no less, for the
building of muscles, nerves, glands, and other nitrogenous
tissues.” “The protein of the soy bean, the peanut, the
almond, and various other nuts has, however, been shown to
be of high quality, practically equal to the protein of flesh...
When meat is discarded, it is evidently necessary that care
be taken to supply in its place an adequate amount of protein
derived from the soy bean, the peanut, the almond, or other
nuts, or from milk or eggs. Four or five ounces of soy beans,
peanuts, or almonds afford an abundance of protein for a
day’s ration. See also p. 320.
Page 322: “But even in the absence of milk and eggs,
an abundant supply of protein could be readily secured by
the planting of peanuts and the soy bean, two remarkable
legumes which, pound for pound, supply more nourishment
than beef or pork and of finer quality.” “Nuts, together
with the peanut and the soy bean, afford a protein which is
equivalent to that of meat at a cost far below the cost of meat
proteins. For example, an acre of very ordinary ground will
produce twenty bushels, or twelve hundred pounds of soy
beans, which contain 40 per cent, or four hundred and eighty
pounds of excellent protein. It takes an acre of ground and
two years to produce seventy-five pounds of dried protein
in the form of beef. The same land will produce in the same
length of time nearly one thousand pounds of soy bean
protein. In other words, an acre of ground devoted to soy
beans will produce more than thirteen times as much protein
as the same ground used as a pasture for fattening steers...”
Page 338: The section titled “The recent low protein
movement in the United States,” notes that the daily protein
requirement for a person weighing 120 pounds could be
“provided by 2½ pints of milk or by 6 ounces of almonds,
5 ounces of peanuts, 6 ounces porterhouse steak, 6 ounces
navy beans, 4 ounces soy beans, 5 ounces lentils, 5 ounces
black walnuts.”
Page 359: “Animals furnish us a good object lesson
on this subject. Compare the agility, alertness, curiosity
and intelligence of the fruit-eating chimpanzee with the
dull stupidity of the lion and the tiger; or the vivacity and
progressiveness of the rice- and soy-eating Japanese, with
the dull-witted, decaying Eskimo.”
Nuts are discussed favorably on pages 56, 297, 32731 but neither peanuts nor peanut butter are mentioned
specifically.
Dr. Kellogg was a pioneer in promoting the importance
of dietary fiber. The following terms appear: Bran or wheat
bran (p. 40, 155, 157, 201, 301). Bulk, bulky, or bulky diet
(referring to “roughage”) (p. 70, 135). Cellulose (p. 57, 70,
297, 303). Constipation (p. 10, 66, 135-138, 148, 157, 161,
332, 382). Roughage (p. 57, 135, 297, 301). But none of the
following terms appears in the index: Laxative, laxatives.
The author lived 1852-1943.
Note: This is the earliest English-language document
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seen (June 2004) that contains the term “natural foods” and
that also discusses soy. Address: Superintendent of the Battle
Creek Sanitarium, Battle Creek, Michigan.
2157. Kidder, A.F.; Hernandez, P.; Breeden, E.K.; Calloway,
R.C. 1923. State Station, Baton Rouge, Louisiana. Louisiana
Agricultural Experiment Station, Annual Report 34:14-25.
For the year 1922. See p. 14, 15, 25.
• Summary: In the section titled “Farm department,” the
subsection on “Soil fertility” states (p. 14): “Velvet beans in
comparison with soy beans and cowpeas for green manuring,
continued to give better yields of cotton in the two-year
rotation of cotton, oats, and legume. Soy beans sown in corn
at the last cultivation increased the yields of cotton as in
previous years. Continuous cotton was not profitable... The
velvet bean appears to be a better green manure crop for corn
and cotton on the bluff soils than soy beans or cowpeas.”
The subsection on “Crop production” notes (p. 15):
“Biloxi and Mammoth Yellow soy beans have given the
largest yield of seed. Otootan, Virginia and Barchet varieties
are better for hay. It seems at the present time that the Ebony
soy bean may be used for early seed production. Many other
varieties have been planted but none have proven as good as
those mentioned.”
In the section titled “Experiment station dairy, Baton
Rouge,” the subsection on “Crops” begins (p. 25): “The
crops of last session consisted of corn and soy beans for
silage, corn and velvet beans, oats, root crops, and lespedeza
for hay.” Address: 1. Agronomist; 2. Asst. Agronomist; 3.
Farm Manager; 4. Dairy Superintendent.
2158. Life period of soybean varieties grown at the Arlington
Experimental Farm, Virginia, for eight seasons (Important
event). 1923.
• Summary: A table with this title appears on page 158 in:
Piper, Charles V.; Morse, William J. 1923. The Soybean. The
eight years are 1905 to 1913. The varieties were planted each
year about the first of June. “In period of maturity nearly all
of the varieties behave consistently from season to season
as indicated in the following table.” The following varieties
were grown in 1905. The life period (in days, for 1905) of
each is given in parentheses after the varietal name: No.
17251, Buckshot (103 days). No. 17252, Flat King (128).
No 17253, Nuttall (114). No 17254, Ebony (122). No 17255,
Kingston (114). No 17256, Brownie (121). No 17257, Eda
(112). No 17258, Ogemaw (88). No 17260, Samarow (103).
No 17261, Guelph (112). No 17262, Yosho (103). No 17263,
Austin (119). No 17264, Tokyo (149). No 17267, Hope
(149). No 17268, Ito San (113). No 17269, Midwest (121).
No 17271, Haberlandt (119). No 17273, Butterball (96).
No 17275, Amherst (114). No 17277, Manhattan (96). No
17278, Hollybrook (133). No 17280, Mammoth (147).
The following two varieties were first grown in 1907:
No 17861, Jet (117 days). No 18227, Chernie (117 days).

2159. Stewart, Sidney. 1923. North Louisiana Experiment
Station, Calhoun. Louisiana Agricultural Experiment Station,
Annual Report 34:26-35. For the year 1922. See p. 28, 33.
• Summary: The section titled “Explanation of manure
rotation plots” states (p. 28): “Corn and velvet beans, oats
followed by cowpeas or soy beans, and cotton with oats and
crimson or burr clover, at last cultivation.”
A table titled “Forage crop varieties. Plot 1, North of
Barn, Soy beans,” gives for 15 soy bean varieties: Variety
name, source of seed, percent stand, weight hay, and yield
in tons per acre. The varieties are: Biloxi, Mammoth Yellow,
Otootan, Mongol, Itosan [Ito San], Ebony, Virginia, Tarheel
Black, Hollybrook, and Barchet.
The seed came from five sources: (1) T.W. Wood &
Sons, Richmond, Virginia. (2) Chris Reuter, New Orleans,
Louisiana [“Reuter’s Seeds” was one of The South’s
foremost seedsmen]; (3) H.G. Hastings, Atlanta, Georgia.
(4) E.G. Seed Co., Media, Illinois. (5) North Louisiana
Experiment Station, Calhoun.
The highest yield of hay was from Otootan–3.54 tons/
acre. Address: Superintendent.
2160. Fouts Brothers. 1923? Soyland Seeds: Soybeans
our specialty (Mail order catalog). Camden, Indiana. 24 p.
Undated. 23 cm.
• Summary: This is a seed catalog combined with a manual
on soybean cultivation, utilization, and promotion. Internal
evidence suggests that it was probably published in 1923.
On the cover, a photo shows a soybean plant in a vertical
rectangle. Above it is written “Soyland Seeds” (in large
letters). Below the photo are 3 lines of text: (1) “Soybeans
our Specialty” (medium size letters). (2) “Fouts Brothers”
(large letters). (3) “Camden, Indiana” (medium size letters).
Contents: Location of Soyland farms. References.
Thoughts (about life and success). Introduction. Soybean
facts (“The soybean has long reigned as a miracle crop in
Eastern Asia countries...”): Soybeans–became our specialty
(“We started with soys in 1903, in a small way, by testing
out several varieties.”), Midwest soybeans (This variety
was previously known as Indiana Hollybrook, Mongol, and
Medium Early Yellow. The shattering of the 1922 crop of
Midwests was very unusual, and must have been due to the
great heat of August), Ito-Sans, Manchu soybean. Growing
soybeans: Planting, cultivating soybeans, corn and bean
combination, planting corn and beans. Utilizing the soybean
crop: As a green manuring crop, for hay, pasturing soybeans.
Seed production: Introduction (harvesting), threshing, corn
and bean silage, putting corn and beans on the hoof, those
beans in the corn, converting corn and beans into mutton,
soybeans–soil builders, soil inoculation, Soyland inoculation.
Certified seed (certified by the Indiana Corn Growers’
Assoc.–99.5% purity): Seasonal mottling of soybeans,
uncertified seed beans. Other Soyland seeds: Michikoff
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seed wheat, Victory oats, Calico seed corn, clover seeds.
Remember. Our guarantee. About ordering: Prices subject to
change, kindly use order blank. Soyland Seeds bag tag.
Photos show:
(1) A collage of three–Noah, Finis and Taylor Fouts.
A line of farmers standing in front of Soyland barn on
Soybean Day–3 Sept. 1920. Two people standing in a field of
soybeans with a barn and farmhouses in the background.
(2) One person standing in a huge field of soybeans.
(3) Corn and soybeans growing in the same field.
(4) Piles of soybean hay in a field at Soyland.
(5) Pigs “hogging down” corn and soybeans.
(6) Sheep feeding in a field of corn and soybeans. Four
uprooted soybean plants, showing the bare root nodules.
(7) Two farmers driving two teams of three horses each
at Soyland. The first is harvesting soybeans, the second is
drilling wheat.
(8) Two teams of horses in a soybean field.
(9) A canoe and ducks on a pond at Noah’s house.

(10) A man examining soybeans in a large field.
(11) The home of Finis E. Fouts.
(12) The home and farm of Noah Fouts.
(13) The home and yard of Taylor Fouts, partly obscured
by large trees to the left and right.
(14) On the rear cover is an outline map of the state of
Indiana, with a star showing the location of Soyland, at 41º
north latitude. The text at the top of the page reads: “Soyland
Seeds are the kind you need in your practical farm rotation.
Corn–soybeans–wheat–clovers.” Inside the outline map (in
a circular logo) we read: “Soyland. Fouts Bros. Camden,
Ind. Certified Farm Seed.” Below that: “Soyland seeds are
selected right, grown right, cleaned right, priced right, by
Fouts Bros.” And below the map: “The logical location for
the production of vigorous northern grown seeds.”
Location: Soyland is in the northern portion of Indiana,
about 73 miles from the Indiana-Michigan state line, at
40.7º north latitude. “Our farms are near the village of
Deer Creek, in eastern Carroll County, ten miles south of
Logansport, on the Michigan pike, and eight miles east of
Camden. Camden, Indiana, is our regular shipping point.
Being on the Pennsylvania railroad, we get prompt service
daily... Long distance Bell Telephone connections at Camden
Indiana. Telegraph service at Camden, but local telephones
on Deer Creek Co-Operative Telephone Company. Visitors
are welcome to inspect our farms and crops at any time,
except Sundays. We will appreciate your acquaintance and
try to make your visit pleasant and helpful. We always try to
keep in close touch with scientific facts as brought out by the
Experiment Stations of the Corn Belt. It is our aim to apply
these instructions to our farm operations.”
“Seasonal mottling of soybeans: Heretofore the
mottling of yellow soybeans was thought to be evidence
of a cross or hybridization with some darker variety, hence
the impurity. The general mottling of the [variety] Midwest
in 1922 was the subject of much discussion, and collection
of experience. There seems to be conclusive evidence that
it is not an impurity–for with our purest developed strains,
some sections of a field have shown mottling–whether it is a
weather, or a soil or a moisture factor during some growing
stage of the crop, or some genetic reversion, we cannot
explain. This is a subject for careful experimental work by
the experts.”
“Introduction: We are farmers, living upon, and
managing our own farms.”
Note 1. This is the earliest (and only) document seen
(Sept. 2004) which states that Medium Early Yellow is
a synonym for Midwest. It is also the earliest of many
documents seen stating that Indiana Hollybrook is a
synonym for Midwest.
Note 2. This is the earliest document seen (July 2007)
that uses the word “miracle” (or “miracles” or “miraculous”)
or the term “miracle crop” in connection with soybeans.
Address: Camden, Indiana.
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2161. Kendrick, James B.; Gardner, Max W. 1924. Soybean
mosaic: Seed transmission and effect on yield. J. of
Agricultural Research 27(2):91-98. Jan. 12. [9 ref]
• Summary: “No host for soybean mosaic has been found,
other than the soybean itself.” The disease is transmitted by
the seed, usually in rather low percentage varying with the
varieties. Selecting seeds from healthy plants as a control
measure was proved effective. Mosaic has little influence on
the germination power of the seeds but caused a loss of 30 to
75% in yield.
Soybean varieties seem to differ somewhat in
susceptibility. Midwest has proved very susceptible; Soysota
and Virginia tend to escape infection. Varieties also differ
in their ability to transmit the disease through the seed.
Midwest, Haberlandt, Black Eyebrow, A.K., and Arlington
transmitted the disease readily. Address: Indiana Agric. Exp.
Station.
2162. Barr, J.E. 1924. Seedsmen and the soybean industry.
Seed World 15(2):18-19. Jan. 18.
• Summary: Contents: Introduction. Excellent seed demand.
Varieties for the Cotton Belt (Biloxi, Otootan, Laredo,
Mammoth Yellow, Wilson, Midwest, Ito San). Future looks
bright. Seedsmen should profit. Pure and adapted varieties.
“Seedsmen have played an important part in the
development of the soybean industry, which only five
years ago was in its infancy. At that time production was
more or less confined to the state of North Carolina.” “This
was, and still is, made up almost entirely of Mammoth
Yellows.” “Now it has spread north, south and west, with
over 3,000,000 acres planted in various parts of the United
States.”
“State extension agents helped to put the industry over
in a big way. They saw the need for soybeans to grow on
lands where clover would not grow, to take the place of oats
where this crop was not profitable, to be used as a legume
catch crop instead of millets, etc., and to provide a better
balanced ration for hogging down in corn. As a result the
crop has become firmly established in the farm rotation. It is
no longer an experiment. Some states this year have a half
million or more acres. And the total for the United States
probably runs around 3,000,000 acres for hogging down in
corn, for hay, silage, etc., and 200,000 acres harvested for
seed.”
The heart of the soybean industry is pure and adapted
varieties. “The value of soybean seed lies in the varietal
purity and adaptability of a variety for planting in a particular
section and for the specific purpose desired.”
“There may be a sharp distinction between the market
price of a given variety of soybeans and its agricultural
value. Regardless of the market price of a variety it has little
value agriculturally until it is placed where it can be used in
the section and for the purpose for which it is best suited.

The soybean industry was made possible by the introduction.
propagation, and distribution of adapted varieties; and its
future depends in a very large measure on how well the
varietal purity of these varieties is safeguarded and on the
efforts made to supply seed of the varieties best adapted to
local conditions.” Address: Investigator in Marketing Seeds,
USDA.
2163. Crops and Markets (USDA; Includes Monthly
Supplement). 1924-1957. Serial/periodical. Washington, DC:
USDA. Vol. 1, no. 1. (Jan. 5, 1924)–vol. 6, no. 27 (Dec. 31,
1926). Frequency: Weekly Jan. 1924–Dec. 1926. Monthly
Jan. 1927–July 1942. Quarterly Oct. 1942–Jan. 1947. Annual
1948-1957.
• Summary: Includes: Crops and Markets–Monthly
Supplement. Preceding title: Weather, Crops and Markets
(Washington, DC). Succeeding title (from 1942): Crops and
Markets (monthly, and monthly supplement). Crops and
Markets was published monthly until May 1942 (Vol. 19,
No. 5). The July 1942 issue (Vol. 19, No. 6) says “published
monthly” at the top of the “title page.” The October 1942
issue (Vol. 19, No. 7) says published quarterly at the top of
the “title page.”
In 1948 (Vol. 25) it became an annual publication.
Continues the volume numbering of the supplement.
Designed to supplement Agricultural Statistics, an
annual publication of USDA. Issued Jan. 1927–April
1946 by USDA; May 1946–1953 by USDA’s Bureau of
Agricultural Economics; 1954–by USDA’s Agricultural
Marketing Service.
The following statistics for soybeans are included in
each volume: Acreage, yield and production of soybeans
by states (November 1924, and December 1925 and 1926);
monthly farm prices, U.S. averages (December issues);
retail soybean seed prices, by states (March issues); soybean
shipments, stocks and prices, by states (compiled from
shippers’ reports) (March issues 1924 and 1925, April for
1926); soybean condition reports (July, August, September
and October, 1925, and August, September and October,
1926).
2164. Crops and Markets (USDA). 1924. Soy beans move
freely as prices advance. 1(4):61. Jan. 26.
• Summary: “Soy beans moved more freely from growers’
hands during the period December 17–January 15 than
earlier in the season.”
“Many growers in the Corn Belt States are selling their
soy beans and holding corn and grain because the former
is bringing the best price. There is some indication that the
supply of seed quality soy beans is not excessive. Such
stocks are in strong hands and higher prices are anticipated
later as the planting season approaches.
“Prices paid growers advanced 10¢-40¢ in Tennessee
and the Corn Belt but remained unchanged in the eastern
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States. Wilsons in Delaware were selling at $3.75 per 100
lbs.; Mammoth Yellows in North Carolina at $3, and in
Tennessee at $3.50; and Manchus and Midwests in the Corn
Belt at $2.90-$3.15”
A table lists prices offered growers for thresher-run soy
beans (per 100 lb) on 12 Dec. 1922, 17 Dec. 1923, and 15
Jan. 1924. Prices for the first two dates (in December) are
as follows: Delaware $2.60, $3.75; North Carolina $3.10,
$3.00; Tennessee -, $3,30; Illinois $1.95, $2.60; Indiana
$2.00, $2.85; Ohio -, $2.75; Missouri $3.30, $3.00.
An estimated 45% of the crop was sold by Jan. 15.
“Wilsons in Delaware were selling at $3.75 per 100 lbs.;
Mammoth Yellows in North Carolina at $3, and in Tennessee
at $3.50; and Manchus and Midwests in the Corn Belt at
$2.90-$3.15.” Address: Washington, DC.
2165. Crops and Markets (USDA). 1924. Wholesale prices of
field seeds, Jan. 19, 1924. 1(4):61. Jan. 26.
• Summary: Soy beans are included in this table. Average
test–Purity: 98.7%. Germination 94%. Wholesale prices (per
bushel) in: Baltimore, Maryland $3.50. Richmond, Virginia
$3.75. Buffalo, New York $5.50. Louisville, Kentucky
$3.85. Chicago, Illinois $4.00. Minneapolis, Minnesota
$5.75. Kansas City, Missouri $4.70. Average for U.S. Jan. 5,
1923 $4.40. Average for U.S. Jan. 6, 1922 $3.70. Address:
Washington, DC.
2166. Crawford, C.W.; Edmonds, J.L. 1924. Soybeans for
horses and mules. Illinois Agricultural Experiment Station,

Circular No. 276. 8 p. Jan. [1 ref]
• Summary: “A number of farmers in central Illinois have
found rations of soybean hay and corn or soybean hay, corn,
and oats to be very satisfactory for feeding work horses...
Soybean straw has been found to be a very satisfactory
roughage for wintering idle work horses and mules... A small
amount of beans fed in the spring seemed to aid in getting a
horse’s hair smooth and sleek. Soybean hay has been found
to be an excellent roughage for fattening mules. Mules fed
on this hay finished with exceptionally smooth coats of hair.
Fattening mules also gained well on soybean pasture...”
Address: 1. Associate in Animal Husbandry; 2. Chief in
Horse Husbandry.
2167. Crops and Markets. Monthly Supplement (USDA).
1924. Annual legumes, 1922 and 1923: Soy beans.
1(Supplement 1):10. Jan.
• Summary: This table gives statistics for 19 states. The
states with the leading acreage in 1922 were North Carolina
(225,000 acres), Illinois (193,000), Tennessee (154,000), and
Indiana, Iowa, and Alabama (113,000 each).
The other soybean-growing states in 1922 are Missouri
(99,000 acres), Ohio (90,000 acres), Kentucky (65,000
acres), Virginia (63,000 acres), Wisconsin (48,000 acres),
Mississippi (43,000 acres), Maryland (18,000 acres), Georgia
(12,000 acres), Michigan (12,000 acres). South Carolina
(10,000 acres), West Virginia (7,000 acres), Delaware (6,000
acres), Louisiana (3,000 acres).
But in 1923 Illinois became the leader. The figures for
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that year were Illinois (442,000), Missouri (250,000), North
Carolina (240,000), Indiana (199,000), Iowa (170,000),
Tennessee (159,000).
The following columns are given in the table: Equivalent
solid acreage utilized: Primarily for beans, primarily for hay,
primarily for grazing, hogging, etc., total. Beans gathered:
Yield per acre from acreage grown primarily for beans
or peas, production (from acreage grown primarily for
beans, from acreage utilized primarily for other purposes,
total). Hay: Yield per acre from acreage primarily for
hay, production from acreage primarily for hay. Address:
Washington, DC.

was identified by Dr. Orton’s office as true cowpea wilt. If
possible, I would very much like to have one-fourth of an
acre of section A-North to put out the resistant strains of
cowpeas and soybeans.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.

2168. Morse, W.J. 1924. Re: Arlington Farm 1924 land
assignment. Letter to Mr. R.A. Oakley, USDA, Washington,
DC, Feb. 13. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: With regard to the attached
memorandum concerning the Arlington Farm 1924 land
assignment, I have talked over the matter of seed increase
with Mr. Connor and we selected four varieties of soybeans,
the Laredo, Wilson-Five, Peking and Hahto, and one variety
of cowpeas, the Victor. The total amount of land for this
increase work will be about 50 acres. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.

2170. Hodgson, R.E. 1924. Soybeans: Their use and culture
in southern Minnesota. Univ. of Minnesota, Agricultural
Extension Division, Special Bulletin No. 82. 8 p. Feb.
• Summary: Contents: Introduction. Soybeans as hay,
for hogs, and for seed. Feeding of soybean straw. Culture
of soybeans. Inoculation. Curing for hay. Harvesting for
seed. Threshing. Varieties adapted to Minnesota: Habaro,
Elton, Manchu, Chestnut, Wisconsin Black, Minsoy, Black
Eyebrow, Mandarin, Early Brown, Ito San, Soysota. A table
shows the seed yield of each variety (in bu/acre) from 1920
to 1923.
Introduction: “One of the greatest uses of soybeans in
southeastern Minnesota seems likely to be as a home-grown
high protein grain supplement, to take the place of oilmeal as
a means of supplying the protein not provided in the ordinary
dairy ration of corn silage, alfalfa hay, corn, and oats.
“This is a conclusion drawn from experience with
soybeans at the Southeast Demonstration Farm and
Experiment Station at Waseca, and it throws light on the
question as to the best use to make of a crop, which, by the
seeding of adapted varieties, can be grown and matured in
practically all parts of Minnesota.
“The greatest danger lies in the fact that many farmers
believe that by planting soybeans in their silage corn they
have adequately provided for the protein needs of their
stock, and that when not feeding a legume hay such as clover
or alfalfa, they may think they have no need of a protein
supplement such as linseed meal. The soybeans in a field of
corn and beans planted together vary from 10 to 20 per cent
of the total tonnage. But even if the beans did produce as
much as 10 to 20 per cent of the total tonnage, they would
still come a long way from yielding enough protein for even
the ordinary producing cow, without legume hay.
“A 1200-pound cow, producing 25 pounds of 4 per
cent milk a day requires 2.2 pounds of protein daily. Thirty
pounds of straight corn silage contains 0.38 of a pound of
digestible protein. Silage containing from 10 to 20 per cent
of beans provides 0.4 of a pound of protein or an increase
of 0.02 of a pound. Ten pounds of prairie hay contain 0.3
of a pound of protein, or an increase of 0.2 of a pound. Ten
pounds of prairie hay contain 0.3 of a pound of protein, and

2169. Morse, W.J. 1924. Re: Arlington Farm land
assignments. Letter [memorandum] to Prof. C.V. Piper,
Washington, DC, Feb. 13. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Piper: With regard to the attached
memorandum relative to Arlington Farm, 1924, land
assignments, I have taken up the matter with the different
members of the office who have worked at Arlington, and
am attaching herewith a memorandum, giving the object
of the experiment and land desired. Yours very truly,...”
The attached memorandum has the subtitle: “Clover
Investigations–Dr. A.J. Pieters.”
Plants discussed: Kobe lespedeza, clover nursery, red
clover strains. Sorghums and Sudan grass investigations–
H.N. Vinall.
“Soybeans, cowpeas and miscellaneous legumes–W.J.
Morse. The land that has been previously devoted to
the above investigations occupies a place in the rotation
established by the farm a few years ago. We desire to have
the same amount of land as in previous years. During the
past season, 1923, in our increase plot of Early Buff, on
section A-North, we had a considerable amount of wilt which
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4 pounds of corn and 4 of oats contain 0.74 of a pound of
protein. Such a ration, therefore, contains a total of 1.44
pounds of protein, or three-quarters of a pound less than
the amount required. If, however, 10 pounds of alfalfa hay,
containing 1.17 pounds of protein, is substituted for the 10
pounds of prairie hay, the total of protein is brought to 2.3
pounds, or a slight fraction more than the amount required.”
Address: Southeast Demonstration Farm and Exp. Station,
Waseca, Minnesota.
2171. Landry, E.S.; Jenkins, J.M. 1924. The Biloxi soybean.
Louisiana Agricultural College, Extension Circular No. 67.
4 p. Feb.
• Summary: Describes the value of the soybean in a rotation
with rice, and how to grow it under rice field conditions.
2172. Trowbridge, P.F. 1924. Experiment station progress:
Report of the Director–July, 1921, to June 30, 1923. North
Dakota Agricultural Experiment Station, Bulletin No. 174.
100 p. Feb. See p. 11.
• Summary: The section titled “Soy-beans” (p. 11) states:
“North Dakota can produce an abundance of roughage for
live-stock feeding. Livestock also require concentrates. The
soy-bean is one of the most valuable concentrates on account
of its high protein and high oil content.
“Soy-bean trials were conducted in 1913, 1921, and
1922. Minsoy is the earliest and most promising variety.
Mandarin and Wisconsin Black are not quite as early but are
useful varieties.”
Note 1. This document contains the earliest date seen
for soybeans in North Dakota, or the cultivation of soybeans
in North Dakota (1913). The source of these soybeans is
unknown.
Note 2. In April 2001 Kathie Richardson, who first
discovered this document and kindly sent it to Soyfoods
Center, looked through the annual reports of all the 20-25
demonstration farms / substations in North Dakota for the
years 1913 to 1917 in search of more information about the
1913 date above. It was a huge project and she was unable
to find confirmation of the 1913 date. Yet another document
makes this 1913 date seem realistic: USDA Farmers’
Bulletin. No. 645. (31 Dec. 1914) states (p. 41) that in 1914
producers of soy beans in North Dakota were paid $2.25/
bushel for their crop. In the process of searching, Kathie
Richardson did find a record of soybeans being grown in
1915 at the McLeod demonstration farm. Address: Director
of the Station, Fargo, North Dakota.
2173. Crops and Markets (USDA). 1924. Manchurian
exports via Vladivostok. 1(11):173. March 15.
• Summary: From 1 Nov. 1923 to 31 Oct. 1923 Manchuria
exported via Vladivostok. 780 million pounds of soya beans,
32 million pounds of bean oil in bulk, and 269,000 pounds of
bean oil in barrels, according to C.G. Hansen at Harbin.

The soya bean yield for this crop was 20% below
average, and some beans contained as much as 25%
moisture, compared with the average of 9-15%. Address:
Washington, DC.
2174. McNair, A.D. 1924. Labor requirements of Arkansas
crops. USDA Department Bulletin No. 1181. 64 p. March 15.
See p. 5, 7, 19, 61.
• Summary: This Bulletin begins: “A farmer knows, in a
rough-and-ready way, the labor requirements of the crops he
has grown. He knows that cotton requires more labor than
corn and that there is a busy season for cotton in the spring
and early summer, an idle period in August, and another busy
season in the fall in harvesting the crop. This knowledge
about crops, like his knowledge of the seasons and rainfall,
is of utmost importance in managing the farm, but unless this
knowledge is translated into figures and charts it can not be
used by others who may be interested in these problems.
“The purpose of this study is to put that knowledge
in tangible form for all the crops grown in Arkansas. The
figures, however, must be interpreted with reason and
judgment, as they can not, in the nature of the case, be
anything more than fair averages for a series of years. These
labor data are subject to modifications due to weather,
character of soil, relative weediness of land, presence of
stumps and stones, length of rows, and other factors which
will be discussed later...”
Page 5: Table 2, “Assumed crop yields per acre,” states
that Soy-bean seed gives a yield of 12-15 bushels per acre.
Page 5: Table 3, “Labor requirements on 10 acres of
various crops by months” gives requirements for “Beans,
Soy, seed” in Ashley County. In March, 3 hours of man labor
and 6 hours of horse labor are required. In April, 6 hours of
man labor and 12 hours of horse labor are required. In both
May and June, 4 hours of man labor and 4 hours of horse
labor are required. In September, 4 hours of man labor and
4 hours of horse labor are required. Thus, a total of 21 man
hours and 30 horse hours are required to produce soy bean
seed.
Page 19: “Soy Beans for Seed: The soy-bean crop
is now grown only to a limited extent, but it promises to
become much more important. (Fig. 15) Soy beans are raised
extensively for hog feed interplanted with corn, but they are
also raised alone for seed and harvested with a machine of
the North Carolina type. The seed crop is planted in May and
harvested in September. The variety is the Mammoth Yellow.
The crop can be planted at a later date, hence the labor may
come later than is shown in the chart. If the crop is hogged
down there will be no work in harvesting except that of
looking after the hogs.”
Page 61: Table 4, “Labor requirements for various crops
on 1-acre basis,” includes entries for peanuts, corn (shocked
and shucked), corn silage, cowpea hay, etc. “Soybeans for
seed” in Ashley County requires 2.1 man days and 3.0 horse
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days, not including hauling the crop to market. Address:
Farm Management Specialist, Bureau of Agricultural
Economics, USDA.
2175. Crops and Markets. Monthly Supplement (USDA).
1924. Comparative stocks, shipments, and prices of soy
beans, cowpeas, and velvet beans. 1(Supplement 3):104.
March.
• Summary: Gives statistics for 1922-1924 for the states
of Delaware, Virginia, North Carolina, Tennessee, Illinois,
Indiana, Ohio, Missouri, Iowa, and others.
Columns show: Number of shippers reporting. Stocks
on hand (pounds) Jan. 26, 1924. Shipments of 1923 crop: Up
to Jan. 26, 1924, after Jan. 26, 1924. Total shipments: 1923
crop, 1922 crop. Average price per 100 pounds paid growers:
1923 crop, 1922 crop.
The states with the largest total shipments during 1923
were North Carolina 5,931,000 lb, Illinois 2,419,000 lb,
Indiana 1,762,355 lb, and Missouri 1,198,000 lb.
2176. Fred, E.B.; Whiting, A.L. 1924. Inoculate legume seed.
University of Wisconsin College of Agriculture Extension
Circular No. 168. 8 p. March.
• Summary: “If the farmer desires a good even stand of
inoculated clover, alfalfa, or other legume he should sow not
only the proper seed but also the proper bacteria adapted to
his particular crop. This process of sowing legume bacteria
along with the seed is called inoculation.”
“How to get cultures: The College of Agriculture will
supply cultures within the state at cost. The cultures are
grown on a jelly-like substance and distributed in bottles.
Each bottle of cultures will inoculate the following amounts
of seed of one kind of legume:
“20 pounds of alfalfa, sweet clover.
“20 pounds of red, mammoth, and alsike clover.
“30 pounds of soybeans, cowpeas, garden beans and
vetch.
“60 pounds of garden peas, field peas.”
A large photo on the cover shows a farmer kneeling on
one knee pouring the contents of a bottle of inoculant onto
legumes the fill a large round metal tub. On the rear cover is
a photo of four different types of legume nodules, including
soybean nodules. Address: Madison. Wisconsin.
2177. Hackleman, J.C. 1924. The future of the soybean
as a forage crop. J. of the American Society of Agronomy
16(3):228-36. March.
• Summary: “Paper read as part of the symposium on ‘The
Forage Problem’ at a meeting of the Society held in Chicago,
Illinois, November 12, 1923.
“Summarizing, therefore, it would seem conservative
to draw the following conclusions: First, that the acreage
of soybeans will and should increase; second, that the most
profitable outlet for the production will be as a seed crop and

as a home-grown nitrogenous feed, substituting for the highpriced commercial concentrates; third, that applications of
limestone to the soil must be recognized as essential to the
most successful permanent production of soybeans; fourth,
that, after sweetening the soil, more efficient methods of
inoculation must be found; and, fifth, that legumes must
be classified more nearly on the basis of their special or
particular values. Alfalfa is pre-eminently a hay plant; sweet
clover the best for green manure and pasture; red clover for
dual-purpose hay and pasture legume; and soybeans the best
annual nitrogenous seed and hay-producing plant.” Address:
Prof., Farm Crops Extension, Univ. of Illinois, Urbana.
2178. Morrison, F.B.; Savage, E.S.; Hulce, R.R. 1924. New
facts in farm science: Soybean hay for milk production.
Wisconsin Agricultural Experiment Station, Bulletin No. 362.
p. 99-100. March.
• Summary: “Especially in the sandy sections of the state
soybeans are of great and increasing importance as a source
of legume hay for stock feeding. Even on heavier soils,
soybeans are one of the best hay crops to grow when clover
or alfalfa winterkills.” This study investigated the relative
value of soybean hay and alfalfa hay for dairy cows. Manchu
soybeans, raised on the University Farm, “were cut when the
pods had formed, and cured in windrow and cock so that a
good grade of hay was secured.” Some 17.8% of the soybean
hay fed was not consumed, this part consisting of the coarse
stems. “The yield of milk per cow was 1.1 pounds less and
of fat 0.2 pound less on the soybean hay ration than on the
alfalfa hay ration. Furthermore the cows did not maintain
their weights quite as well on the soybean hay ration. These
results were probably due to the fact that the cows actually
consumed less of the soybean hay than the alfalfa.” This trial
shows that “soybean hay is excellent for dairy cows, even
though not quite equal to alfalfa–the best of all legume hays
for milk production.”
2179. Park, J.B. 1924. Varieties of soybeans for Ohio. Ohio
State University, Extension Service, Crop Talk No. 8. 4 p.
March.
• Summary: Contents: Introduction. Varieties for special
uses: Varieties for grain and seed production, varieties
for hay, for growing with corn for hogging or lambing,
for growing with corn for silage. Description of varieties:
Manchu, Ito San, Midwest, Peking, Virginia, Wilson,
Hamilton, Black Eyebrow, Medium Green.
A description of each of these varieties is given.
“Varieties of soybeans are mainly distinguished by the
following characteristics: habit of growth; length of growing
season; color of the flowers; color, weight (in seeds per
bushel), and shape of the seeds; and color of the pubescence
or hairs that cover the plant. There is also a difference in the
readiness with which the pods pop open and shatter the seeds
after ripening. Nonshattering is an important advantage.
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Color of flowers, of pubescence and of hilum or seed scar
have no practical importance except as aids in distinguishing
varieties.” Address: Ohio.
2180. Piper, Charles V. 1924. The possibilities in new forage
plants. J. of the American Society of Agronomy 16(3):224-28.
March.
• Summary: “Soybeans were introduced as early as 1829,
but received little attention until a second introduction in
1854. The crop became of some importance beginning about
1885, but it is only in the past few years that it has gained
large favor, as the rapidly increasing acreage shows.”
“The study of soybeans has revealed the existence
of a large wealth of varieties, the best of which have
added greatly to the potentiality of the crop.” Address:
Agrostologist in Charge of Forage-crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
2181. Sumner, H.R. 1924. Growing soybeans in eastern
Kansas. Kansas State Agricultural College, Extension
Circular No. 39. 7 p. March.
• Summary: This Circular was first published in March 1923.
The contents of the two is identical, although the format
makes the 1924 edition somewhat easier to read. Address:
Extension Agronomist, Manhattan, Kansas.
2182. Wolfe, T.K. 1924. Soybean culture. Virginia
Agricultural Experiment Station, Bulletin No. 235. 32 p.
March.
• Summary: Contents: Introduction. Climate. Soil. Varieties
(from early to late–Medium Black, Black Eyebrow, Duggar,
Ito San, Tashing, Elton, Ogemaw, Mongol, Chernie,
Pingsu, Jet, Virginia, Wilson, Shingto, Peking, Early Green,
Arlington, Manhattan, Wilson Black, Chestnut, Haberlandt,
Royal, Meyer, Austin, Swan, Flat King, Okute, Tokio,
Edna, Chiquita, Hope, Hollybrook). Seed. Preparation of
the seedbed. Fertilizers. Lime. Time of seeding. Methods
of seeding. Spacing. Machines used for seeding. Rate of
seeding. Depth of seeding. Inoculation. Effects of fertilizers
on inoculation of soybean seed. Cultivation. Soybeans in
mixtures [intercropping]: With corn, cowpeas, sorghums,
Sudan grass, or millet. Place in rotation. Soybeans for soil
improvement. Harvesting for hay. Harvesting for silage.
Harvesting for seed. Harvesters (Special harvesters, other
harvesters). Threshing. Comparison of soybeans and
cowpeas.
“The soybean or soja bean has recently become of great
importance in Virginia... The great increase in production
of soybeans is due largely to the fact that the seed can be
produced more cheaply than those of any other leguminous
crop now grown in Virginia. The relatively low cost of
producing soybean seed is due mainly to the high acre yields
and to the ease of harvesting...
“It is unfortunate that sometimes the same variety is

known by several different names. For example, Midwest
is erroneously called Mongol, Medium Yellow, Roosevelt,
Banner and Hollybrook; Guelph is sometimes called Medium
Early Green and Medium Green. However, of the large
number of varieties of soybeans only about 20 are handled
by growers and seedsmen in the United States.”
Photos show: (Cover) Shocks of soybean hay in a field;
proper shocking is important in the production of good
quality soybean hay. (1) Two children standing in a field
of tall soybeans (Courtesy Wallace Brothers, Wallaceton,
Virginia). (2) Tests of soybean varieties in a field; the end
of each row is marked. (3) Six people in a field of soybeans
pulling out all plants which are not true to type. (4) A
man standing to the rear of a disk, pulled by two horses.
(5) Soybeans growing with corn. “A wonderful crop for
hogging off or for silage.” (6) One group of plants cut at
the right time for hay, the other at the right time for seed.
(7-8) Shocking soybean hay properly over a tripod curing
frame. (9) Two properly built tripod curing frames. (10-11)
Soybeans growing in a field at different stages of maturity
for harvesting. (12) A special soybean harvester–”The Little
Giant Bean Harvester. (13) A self-rake reaper. (14) Threshing
soybeans.
Table 1 gives yields of seed and hay of soybean varieties
at Blacksburg. For most varieties, the figures are based on
8 years of tests. The highest seed yields were produced by
Haberlandt (28.3 bu/acre), Manhattan (26.6), Virginia (26.0),
and Mongol (25.0). The highest yields of hay came from
Austin (3.0 tons/acre), Flat King (2.9), Haberlandt (2.8),
Tokio (2.8), and Hope (2.8). The earliest maturing variety
for seeds at Blacksburg was Medium Black (107 days). The
varieties recommended for general purpose in all sections
of the state for both hay and seed are: Virginia (129 days to
mature seed), Wilson (129 days), and Haberlandt (134 days).
Table 3 gives, for each of the varieties listed above:
Color of pubescence, bloom / flower, seed, seed scar / hilum.
Shape of seed. Habit of growth (slender or stout, erect,
bushy or twining terminals). Address: PhD, Agronomist,
Blacksburg, Virginia.
2183. Wright, W.H. 1924. New facts in farm science:
Soybean inoculation. Wisconsin Agricultural Experiment
Station, Bulletin No. 362. p. 77-78. March.
• Summary: W.H. Wright conducted carefully planned field
trials with inoculated soybeans over a period of four years.
His results were surprisingly varied. “From a great mass
of data collected the following findings stand our: 1. The
different strains of bacteria used in inoculating soybeans
differ in their nitrogen-fixing efficiency. 2. Different strains
of bacteria used for soybean inoculation differ in their power
of producing nodules on the roots of the plants as shown
by actual count both as to number and size of nodules. 3.
The different varieties of [soy] beans differ in their relative
‘susceptibility’ to inoculation. 4. The efficiency of nitrogen
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fixed varies with the soil composition and reaction.”
Table VIII gives a “Summary of 1921-22 field
experiments with inoculated soybeans.” The 5 main columns
are: Soil and reaction (e.g., medium acid sand, medium acid
sandy loam), soybean varieties (Ito San, Manchu, Wisconsin
Black, Hollybrook, Black Eyebrow, Chestnut), gain in dry
weight due to inoculation (lbs per acre, and per cent), gain in
nitrogen content due to inoculation.
The highest gains in lbs per acre (with percentage
shown) due to inoculation were from: (1) Manchu on
medium acid sand soil: 3,557 lb, 60.8%. (2) Hollybrook on
medium acid sandy loam soil: 2,446, 74.3%. (3) Wisconsin
Black on medium acid sandy loam soil: 1,943, 48.8%.
The highest gains in nitrogen content due to inoculation
were: (1) Manchu on medium acid sandy loam: 28.4%. (2)
Hollybrook on medium acid sandy loam: 27.1%. (3) Ito San
on medium acid sand: 21.6%.
Note: Wright’s PhD thesis on “The nodule bacteria
of soybeans” was accepted in 1924 in at the University of
Wisconsin. Address: Agricultural Bacteriology.
2184. Briggs, George M. 1924. Coming sure with soy beans.
Hoard’s Dairyman 67(13):481, 510-11, 514. April 11.
• Summary: Contents: Introduction. Where to plant them.
Selection of variety. Preparation of seed bed. When to plant.
Inoculate the seed. How to plant. Soy beans and corn (for
silage or hogging off). Machinery used in planting. Seed
required. Care of crop after planting.
“After years of trials, the Wisconsin Early Black is
recommended for all purposes on heavier soils or the fertile
sandy soils of northern Wisconsin. On central Wisconsin
heavy soils, Manchu, Ito San, and Black Eyebrow are
proving popular for all purposes, as also the rest of the state,
and in the northern third of the state on light and medium
soils as hay or silage.” Other good varieties: Medium Green,
Hollybrook (now called Midwest), Mammoth Yellow.
“In 1917, when acting as county agent in a northern
county, I ordered 200 bushels of Ito Sans for my farmers
from a seed company.” They grew tall but did not blossom–
because they were Mammoth Yellows.
“Soybeanisms: 1. Plant only on a well prepared seedbed.
2. Use only good seed. If in doubt, test. 3. Plant about corn
planting time. 4. Inoculate–take advantage of free nitrogen.
5. Plant shallow–especially on heavy soils. 6. Use harrow
or weeder frequently–in heat of day when plants are 3 to
6 inches high. 7. Plant solid 1½ bushels per acre, but only
on fertile soils. 8. Plant in rown to cultivate, on soils low in
fertility and low in moisture retaining qualities. 9. In planting
with corn, mix one-third soy beans and two-thirds corn, or
use attachment. Plant one soy bean to each kernel of corn.”
Photos show: (1) Two horses pulling a grain drill for
planting soybeans. (2-3) Farmers standing in a field of
soybeans, holding up soybean plants by the roots. Address:
[Madison], Wisconsin.

2185. Baughman, Walter F.; Jamieson, George S. 1924.
Sur la composition de l’huile de semences de Soja [On the
composition of the oil from soybean seeds]. Journal de
Pharmacie et de Chimie 29(6):246-48. March 16. 5th series.
[4 ref. Fre]
• Summary: The first part of this article is a French
translation, with the tables, of the following Englishlanguage document: Baughman, Walter F.; Jamieson, George
S. 1922. “The chemical composition of soya bean oil.” J.
of the American Chemical Society 44(12):2947-52. Dec.
Address: Bureau of Chemistry, USDA, USA.
2186. Morse, W.J. 1924. Re: Work at the greenhouses in
Washington, D.C. Letter [memorandum] to Prof. C.V. Piper,
Washington, DC, April 19. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Dr. Piper: Concerning my work at the
greenhouses here in Washington, I submit the following:
“The largest amount of work is connected with velvet
bean hybrids and our selections and hybrid seed are grown
in the greenhouse during the winter and in the summer at
McNeill, Mississippi. In this way we are enabled to gain
a year on our work and obtain quicker results in breeding
pure strains. We will average about 150 plants of velvet
beans, In addition to the velvet bean work I have about 50
cowpea plants, and occasionally have special soybean work
involving about 50 more plants. The work connected with
the velvet beans, cowpeas and soybeans is such that I visited
them every day during the winter. At times I may spend one
or two hours; other times perhaps only a half hour taking
notes on the various plants. If such work was removed at
Arlington Farm [in Virginia], for instance, if I had only onehalf hour’s work at the greenhouse, I would have to spend
the entire morning going back and forth to Arlington Farm,
and therefore using an entire morning for perhaps one-half
hour’s work. All in all it seems to me that the removal of
the greenhouses from their present place would mean a
considerable waste of time in going and coming and would
put the members of the office to a considerable amount of
inconvenience. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
2187. Wright, P.A.; Shaw, R.H. 1924. A study of ensiling
a mixture of Sudan grass with a legume [soybeans or
cowpeas]. J. of Agricultural Research 28(3):255-59. April
19. [7 ref]
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• Summary: “This paper reports a study of ensiling a silage
crop high in protein and low in carbohydrates, mixed with
one low in protein and low in carbohydrates, mixed with
one low in protein and high in carbohydrates, to determine
whether such a mixture makes better silage than the same
crops ensiled separately.
“Two legumes, soybeans and cowpeas, were the highprotein crops used, and Sudan grass was the low-protein,
high carbohydrate crop.” Address: Research Labs., Dairy
Div., Bureau of Animal Industry, USDA.
2188. Robison, W.L. 1924. Soybeans for feeding hogs.
Breeder’s Gazette 85(17):524. April 24.
• Summary: Results of experiments at the Ohio Experiment
Station are briefly summarized, with emphasis on the
financial aspects of the question. Address: Ohio Agric. Exp.
Station.
2189. Wilkins, F.S. 1924. Facts about soybeans in corn:
Summary of results secured to date by different stations.
Wallaces’ Farmer 49(17):661, 665. April 25.
• Summary: “F.S. Wilkins... has probably spent more time
experimenting with soybeans than any other man in Iowa... A
soybean article by Wilkins is worth reading with great care.”
“That there is only a slight margin of profit in favor of
planting soybeans with corn for hogging down over growing
corn alone is the consensus of opinion of four corn belt
state experiment stations after investigating this problem
rather thoroughly. I am of the opinion that most experiment
stations believe that farmers who plant soybeans with
corn for hogging down are making a slight profit and are
recommending the practice to a greater or less degree, with
the rather confident feeling that those farmers are at least not
losing money by the practice.”
“The soybean, which is increasing by leaps and bounds
all over the corn belt, has so many points in its favor when
grown alone for seed and hay as feed, and as a soil builder,
that it is able to proceed strictly on its own merits without
an exaggerated valuation from any quarter.” Address: Iowa
Agric. Exp. Station.
2190. Borst, H.L. 1924. Planting and cultivating soybeans.
Ohio State University, Extension Service, Crop Talk No. 9. 4
p. April.
Address: Ohio.
2191. Laude, H.H.; Zahnley, J.W. 1924. Soybeans in Kansas.
Kansas State Agricultural College, Extension Circular No.
48. 11 p. April.
• Summary: Contents: Introduction. Value of soybeans as a
crop. Culture: Introduction, inoculation, planting, cultivation,
harvesting, soybeans in corn (for hogging down). Varieties.
Conclusions: “1. The soybean is the best annual
legume for hay, pasture, and grain in eastern Kansas. 2. It is

especially suited to the eastern 3 tiers of counties. 3. Good
soybean hay is about equal in feeding value to alfalfa or red
clover. 4. The seed is a satisfactory substitute for cottonseed
meal, linseed meal, and tankage. 5. The soybean fits well into
crop rotation and increases the nitrogen content of the soil. 6.
Inoculation and clean cultivation are necessary for successful
soybean production.” Address: 1. Agronomist in Charge of
Cooperative Experiments; 2. Assoc. Prof. of Farm Crops.
Both: Manhattan, Kansas.
2192. Noll, Charles F.; Lewis, R.D. 1924. Soybeans: Their
culture and uses. Pennsylvania State College. Agricultural
Experiment Station, Bulletin No. 187. 15 p. April. [19 ref]
• Summary: “The purpose of this bulletin is to report
soybean investigations to date, make recommendations in
regard to varieties, and give brief cultural directions for the
crop.”
Table II. gives average yields per acre of seed and of
field cured hay of varieties of soybeans, in order of yields
of hay, 1913-23; Table IV. shows a comparison of yields of
crops in the oats rotation and in the soybean rotation; and
Table V. gives the feeding values of oats and of soybeans
grown on alternate plots.
A description of each of the following varieties is given
(p. 8-9): “Mammoth Yellow, Ito San, Wilson, Midwest
(advertised under various names: Hollybrook, Medium
Yellow, Mongol, Roosevelt), Hollybrook, Medium Green
(Guelph), Virginia, Manchu, Hamilton (Ohio 9035, Ohio),
Ebony, Black Eyebrow, Early Brown, Morse, Elton.”
Address: Agronomy, Farm Crops, State College, Centre
County, Pennsylvania.
2193. Slipher, John A. 1924. The soybean and soil
improvement. Timely Soil Topics (Dep. of Soils, The Ohio
State Univ.) No. 71. 4 p. April.
• Summary: The writer studies the benefits of the soybean
from the soil standpoint, and the extent to which its mode
of utilization modifies its soil improvement value. Address:
Columbus, Ohio.
2194. Morse, W.J. 1924. Re: Request for Mikado soybean
seed. Letter to Parsons-McKinnis Co-operation, Camby,
Indiana, May 3. 1 p. Typed, without signature (carbon copy).
• Summary: “Gentlemen: In my variety test at Arlington
Farm [Virginia] with soybeans, I am putting out some
improved selections and wish to compare them with some
of the standard sorts. I find that I do not have any good stock
Mikado on hand, and am wondering if you would kindly
send me about 2 pounds. Enclosed herewith you will find a
franked tag which may be used in shipping the seed to me by
mail free of charge.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
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and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2195. Davis, Russell S. 1924. A legume crop for cornbelt
farms. A Hereford breeder outlines his personal experience
with soybeans. Breeder’s Gazette 85(19):575. May 8.
• Summary: Cites experiments of the Indiana Experiment
station to show the profit in using soybeans for hog feed,
and finds that they are also useful for stock feeding. No one
soybean variety can be used for all purposes. For hogging
down or pasturing use the shorter varieties: Ohio 9035,
Midwest, Manchu, Morse, Ito San, Haberlandt, Medium
Green. For silage use the Virginia, Sable, and Illinois 13-19.
For hay use the Sable, Black Eyebrow, or Illinois 13-19,
which may be harvested with a binder. For stalkfield use
Ebony for its black seeds. None but the earliest varieties can
be used north of the 42d parallel [which runs horizontally
across the middle of Iowa, the northern part of Illinois, and
just above the northern boundary of Indiana and Ohio].
Minnesota, Wisconsin, Ontario (Canada) and most of
Michigan lie north of the 42nd parallel. Address: Adams
County, Illinois.
2196. Pieters, A.J. 1924. Re: Chapter on hay-making. Letter
to W.J. Morse, USDA, Forage-Crop Investigation [USDA,
Washington, DC], May 10. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: You will have noted that
Mr. Oakley has placed you on the Committee to prepare the
Chapter on Hay-making for the Hay Article in the 1924 Year
Book.
“I shall have to depend on you largely for that portion
of the chapter which will treat on making soybeans and
cowpeas hay and any other coarse hay made from summer
legumes. I wish that you could give me by about Thursday,
next, a brief note as to the scope which such a discussion
should have, together with suggestions in regard to
illustrations. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of
Rutgers Univ., March 2012. Address: Agronomist,
Clover Investigations [Bureau of Plant Industry, USDA,
Washington, DC].
2197. Winslow, Emma A. 1924. Food values and body needs
shown graphically. Farmers’ Bulletin (USDA) No. 1383. 36
p. See p. 23.

• Summary: The charts of the foods in this Bulletin are
arranged into five groups: Vegetables and fruits, efficientprotein foods, cereals and cereal preparations, sugar and
sugary foods, and fats and fat foods. The foods in Group
II, efficient-protein foods, are all of animal origin, except
for two legumes–soy beans and peanuts (p. 5). All foods in
this group “contain efficient protein in amounts sufficient to
supply at least one-sixth of their total fuel value.” The foods
of animal origin include “milk, eggs, cheeses, various meats
(except the very fattest), poultry, game, fish, and sea foods.”
“Food values not shown on the charts” (p. 3-4): The
three vitamins now recognized by scientists (A, B, and C)
are not shown in these charts. “Cellulose or roughage, an
important constituent of food, is not shown in these charts.
Only a small proportion of it is digested and assimilated
by the body, but it is valuable because it gives bulk to the
food mass as it passes through the digestive tract and tends
to prevent constipation. Most vegetables and fruits furnish
cellulose. So also do the outer layers of the cereal grains
which remain in the ‘whole grain’ products, but have been
removed from the more highly milled preparations.”
Chart 30 (p. 23) shows the percentages of the total
energy (71%), protein (117%), calcium (47%), phosphorus
(137%), and iron (61%) needed per man per day which
would be furnished by 1 pound of shelled peanuts. Chart
32 and 33 (p. 24-25) give values for 1 pound of “wheat
flour (patent roller)” and 1 pound of “graham flour.” The
superiority of graham flour in every category except energy
is clearly shown.
Note: This is the second earliest document seen (Aug.
2002) that arranges foods into various groups for the purpose
of nutrition education. Soy is included in one of those
groups. Address: Secretary, Committee on Home Economics,
New York Charity Organization Society, and Lecturer,
Teachers College, Columbia Univ.
2198. Oakley, R.A. 1924. Re: Letter from Chicago Heights
Oil Mfg. Co., by Mr. I.C. Bradley. Letter to W.J. Morse,
USDA, Forage-Crop Investigation [USDA, Washington,
DC], June 9. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Referring to the attached
interesting letter from Chicago Heights Oil Mfg. Co., written
by Mr. I.C. Bradley, relative to soy bean meal, I will be
obliged if you will take up with Mr. Lyndenberg the matter
of ordering for us 500 lbs. of meal to be shipped by freight,
provided Mr. Fitts has enough meal on hand to last for the
next month. If he has not, have 100 lbs. shipped by express
and the remainder by freight. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
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Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
2199. Brintnall, Earle. 1924. Annual report of the dairy
department. Mississippi Agricultural Experiment Station /
Agricultural and Mechanical College of Mississippi, Annual
Report 37:16-17. For the fiscal year ending June 30, 1924.
• Summary: “The study of the value of Soybean Hay,
Ground Soybeans, and of Soybean Oilmeal as a feed for
dairy cows has been continued. The results of this work
are briefly as follows: Soybean hay was equally as good as
alfalfa hay for milk production. Ground soybeans produced
slightly more milk with an increased percentage of butterfat
and more total butterfat than did cottonseed meal when fed
with Johnson Grass hay.” Address: Dairyman.
2200. Crops and Markets. Monthly Supplement (USDA).
1924. Condition of cowpeas and soy beans in southern states,
June 1. 1(Supplement 6):172. June.
• Summary: Gives statistics for the percentage of normal
(where 100 = normal) for 1923 and 1924 for the states of
Virginia, North Carolina, South Carolina, Georgia, Florida,
Alabama, Mississippi, Louisiana, Texas, and Arkansas. The
average for soybeans was 84.9 in 1923 and 83.6 in 1924.
That means crop development is delayed on this date.
2201. Perkins, A.T. 1924. The effect of several mineral
fertilizers upon the nodulation of Virginia soy beans. Soil
Science 17(6):439-47. June. [7 ref]
• Summary: The effect of the common fertilizing elements
on nodule formation in the soy bean variety Virginia in
pot-culture was determined. No direct relationships were
observed. Potash, phosphate, and nitrate do not appear
essential for good nodulation, although, in some cases,
improvements were noted where light dressings of these
fertilizers were added. An adequate supply of lime was
necessary to insure satisfactory formation of nodules. High
moisture contents, up to the maximum saturation capacity,
favored nodulation.
Note 1. This is the earliest English-language document
seen (March 2003) that uses the word “nodulation” (or
“nodulate” “nodulate” “nodulated” “nodulating”) in
connection with the acquisition of atmospheric nitrogen by
plants. Address: Dep. of Soil Chemistry and Bacteriology,
New Jersey Agric. Exp. Station.
2202. Perkins, A.T. 1924. A note on the nodulation of soy
beans. Soil Science 17(6):449-56. June. [1 ref]
• Summary: Phosphates and potash may increase nodulation
by counteracting some toxic or limiting factor in the soil.
The action of lime is more direct, in that it either plays a part
in the actual infection, or in the fixation process, or is the
first element the absence of which limits the growth of the
seedlings. Address: Dep. of Soil Chemistry and Bacteriology,

New Jersey Agric. Exp. Station.
2203. Robison, W.L. 1924. Soybeans in corn for hoggingdown: Prove less effective than tankage for supplementing
standing corn. Ohio Agricultural Experiment Station,
Monthly Bulletin 9(5&6):75-80. May/June. Whole nos. 10102.
• Summary: The author refers to tests in feeding pigs made
at the Ohio Agricultural Experiment Station. Pigs harvesting
standing corn containing soybeans usually gain more rapidly
and produce more gain per bushel of corn consumed than
pigs harvesting standing corn alone. But, because of the
reduction of corn brought about by the presence of soybeans,
it is questionable whether any more gain in live weight per
acre results from the combination than from standing corn
alone. Address: Ohio Agric. Exp. Station, Wooster.
2204. Westover, H.L. 1924. Re: Mr. O’Grady of Buenos
Aires, Argentina. Letter [memorandum] to W.J. Morse
[USDA, Washington, DC], July 15. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: While I was in Argentina I
spent quite a little time with Mr. O’Grady, who has quite
a large tract of land some distance from Buenos Aires. He
is a very intelligent man and much interested in trying out
various crops. Last year he had a few soy beans but they did
not make particularly good growth. I examined the plants
and as there were no nodules on the roots, I thought possibly
this might explain the difficulty. At that time I told him that
I would send him some small lots of several varieties of
soy beans, and that at the same time would send him some
material for inoculating the seed.
“Since returning here I have had a letter from Mr.
O’Grady who tells me that his brother is in this country
for a couple of months and he wishes him to take the seed
and inoculating material back with him. His address is as
follows:
“Mr. Eugene T. O’Grady,
“c/o The Otto Garden Co.,
“14-16 Lisponard Street,
“New York City.
“I have written to this address and asked Mr. O’Grady
to let us know when he is ready for the seed. As soon as you
hear from him I wish you would kindly attend to this matter.
Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
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2205. Wolf, Frederick A. 1924. Bacterial pustule of soybean.
J. of Agricultural Research 29(2):57-68. July 15. [17 ref]
• Summary: This disease of the soybean is caused by a
bacterium to which the name Bacterium [Xanthomonas]
phaseoli var. sojense was first given by Miss Florence
Hedges. She isolated the disease from specimens sent from
Texas in 1917. “It forms yellowish colonies on nutrient agar,
is flagellate, is unable to utilize any of the” more common
carbohydrates except starch, and its group number is 532231135-1333 of American Bacteriological Chart of 1920.
“The parasite gains entrance through the stomata and passes
thence into the intercellular spaces. The pustules arise by
hypertrophic changes of any of the parenchymatous tissues.”
They are confined to the leaves of the plant. This disease
appears to be prevalent in North Carolina. It is also known
to occur in Texas, Louisiana, South Carolina, Virginia, and
Kansas. Address: North Carolina Agric. Exp. Station.
2206. Morse, W.J. 1924. Re: Soybean movie film. Letter
[memorandum] to Dr. Oakley [USDA, Washington, DC],
July 17. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: In correspondence with Dr.
J.B. Park, Chief of the Department of Farm Crops, Ohio
Experiment Station, Columbus, Ohio, it has been suggested
that a soybean movie film might be a good thing in view of
the extensive interest that is being taken in the crop and its
products and the great increase in acreage during the past
five years. The soybean undoubtedly will become one of our
major crops in the eastern half of the United States. In many
sections of the Northern States and the Corn Belt, as well as
the southern States, the soybean now occupies a permanent
place in rotations. Naturally with a great increase in acreage
many problems relative to varieties, methods of planting,
culture, harvesting, thrashing and utilization of the crop
have presented themselves. The Department of Agriculture
with the State Experiment Stations have been studying these
questions and have been of great aid in solving the problems
and thereby extending the acreage and greater utility of the
soybean.
“Many states, especially those of the northern and
central portions of the country, hold county soybean days,
state soybean days, and the northern and central sections
hold a National Soybean Day once a year. At these various
state, county, and national meetings the various problems
connected with the soybean industry are discussed and
demonstrations are held. It seems to me that a movie film
showing the working out of these various problems, in fact
the most interesting things connected with the soybean
industry, would reach a greater number of people through the
county agents and growers’ associations, of which there are a
number throughout the Southern and Central States.
“The Ohio State University, at Columbus, Ohio, is
planning to hold a sectional soybean meeting, September 10,
and in their preparation for this Field Day it will be possible

to show on a film practically the entire series of operations
connected with the whole soybean industry, presenting
many troublesome problems which confront the grower and
giving methods of handling these problems. The University
people will have hay-making in all its stages, planting,
inoculation, culture, harvesting, thrashing, preparing the
seed-bed, pasturing with hogs and sheep, ensilage and
feeding bean straw and hay to stock. With all these things
being demonstrated, it would be possible with a minimum
effort and expense to get a film which will be very useful
to extension workers. Moreover, it will be of special value
to stockmen, dairymen, hog raisers and farmers in general
who are planning to include soybeans in their rotation
either for hay or grain. In fact, the entire eastern half of the
United States and a few states in the western half such as the
Dakotas, Nebraska, Kansas and a portion of Texas would be
benefitted by such a film. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2207. Westover, H.L. 1924. Re: Letter from Mr. Eugene
O’Grady [in New York City]. Letter [memorandum] to
W.J. Morse [USDA, Washington, DC], July 18. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: Referring to the attached
letter from Mr. Eugene O’Grady. I wish you would kindly
see that he receives the seed of several varieties of soy beans,
and the inoculating material. I think it would be well to
ship this to him very shortly as I do not know just when he
expects to leave for South America. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
2208. Oakley, R.A.; Westover, H.L. 1924. Forage crops in
relation to the agriculture of the semi-arid portion of the
northern Great Plains. USDA Department Bulletin No. 1244.
53 p. July 31. See p. 38-40.
• Summary: As a result of the development of shorter season
varieties of soy beans, interest in this crop has extended
to the eastern part of North Dakota, South Dakota, and
Nebraska. Soy beans have been grown at Redfield, South
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Dakota, from 1914 to 1922. In Mandan, North Dakota,
they were tested as a forage crop in 1914, 1915, and 1916.
They were tested at Williston, North Dakota, and Moccasin,
Montana, in 1915. Address: Agronomists, Office of ForageCrop Investigations, Bureau of Plant Industry, USDA.
2209. Bregger, Thomas. 1924. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 7-8. For the year 1923. July.
• Summary: The section titled “Beans, soy beans, cowpeas,
and velvet beans” (p. 8) states: “Mass and individual
selections of these crops were grown for another generation.
Data relative to the yield of 10 varieties of cowpeas and 6
varieties of soy beans were obtained from replicated 40foot plats of five rows each... Otootan and Biloxi, both
late-maturing varieties of soy beans, made excellent growth
and set a large number of pods, but were again attacked by
a disease causing practically all of the seed to shrivel in the
pods.” Address: Mayaguez, Puerto Rico.
2210. USDA Bureau of Plant Industry, Inventory. 1924.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction during the period from July 1 to
September 30, 1922. Nos. 55569 to 55813. No. 72. 42 p.
July.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
55797-55804. “From Harbin, Manchuria. Seeds
presented by G.C. Hanson, American consul, Harbin.
Received September25, 1922. Quoted notes by Mr. Hanson.
‘The following collection of farm products grown in the
Provinces of Heilungchiang [pinyin: Heilongjiang] and Kirin
[pinyin: Jilin], Manchuria, was prepared for a world’s farm
exhibit to be held in Lagrange, Ind. [Indiana] in October,
1922. The seeds are all of the 1921-22 crop.’
“55802. Soja max (L.) Piper. Fabaceæ. Soy bean.
(Glycine hispida Maxim.) ‘North Manchurian soy beans;
average quality from the River Sungari district.’”
Also mentions hemp (#55797) and peanut (#55808).
Address: Washington, DC.
2211. Willard, C.J. 1924. Soybean hay. Ohio State
University, Extension Service, Crop Talk No. 12. 4 p. July.
• Summary: Soybeans as a supplement to clover, harvesting
of the beans, handling of the hay, and value of the hay are
considered. Address: Ohio.
2212. Briggs, George M. 1924. Making soy bean hay.
Hoard’s Dairyman 68(5):101, 118. Aug. 15.
• Summary: Methods of harvesting the soybean crop for hay
are discussed. Address: [Madison], Wisconsin.
2213. Ministerio de Agricultura de la Nacion (Buenos
Aires, Argentina), Circular. 1924. La soja: Conferencia con

ilustraciones [The soybean: Illustrated lecture with 50 lantern
slides]. No. 307. 16 p. Aug. 16. Reissued in Feb. 1932. [Spa]
• Summary: This is a Spanish translation of USDA Syllabus
No. 35–Illustrated lecture on soy beans by W.J. Morse and
H.B. Hendrick (1919). The slides and their captions are
identical. The opening sentence, a mistranslation, reads: “The
soy bean originated in the southeast of Africa [the original
says “Asia”], and has been cultivated in China, Korea, and
Japan since ancient times.” Address: Seccion Propaganda e
Informes, Buenos Aires, Argentina.
2214. Piper, Charles V. 1924. Forage plants and their culture.
Revised edition. New York, NY: Macmillan Co. xxv + 671 p.
Aug. See p. 571-96. Illust. Index. 19 cm. [9 ref]
• Summary: Contents of Chapter 27, “Soybeans”:
Agricultural history. Botany. Description. Soil preferences.
Climatic relations. Importance. Statistics. Desirable
characters in soybean varieties. Commercial varieties.
Preparation of soil and cultivation. Rate of seeding.
Time of seeding. Method of seeding. Depth of seeding.
Inoculation. Life period. Time to cut for hay. Hay yields.
Fertilizers. Soybean mixtures. Silage. Rotations. Feeding
value of soybean hay. Pasturage. Seed production. Storage.
Pollination. Seed yield. Feeding the seed. Seeds. Pests.
Breeding. Soybeans and cowpeas compared.
“The soybean was first cultivated in the United States
in 1804, but it apparently attracted but little attention until
1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become an
important crop in the Southern States and a large percentage
of the acreage there is still planted to this variety. Between
the years 1900 and 1920, the United States Department of
Agriculture introduced about 800 varieties from all portions
of the Orient.”
Chapter 7, “The statistics of forage crops for the
United States,” gives the following statistics for soybeans:
(1) “Relative importance of major crop plants producing
harvested forage according to the number of cattle each
would support for one year, 1919” (p. 129): The top 10 are
corn (50% of total), oats, alfalfa, timothy, clovers, wheat,
wild hays, sorghums, misc. tame hays, barley. Soybeans are
no. 15 (0.2% of total). (2) Major crops pastured off... 1919
(p. 130): In descending order of production (1,000 tons)–
Corn 3,525, cowpeas 800, velvet beans 800, peanuts 750,
soybeans 160. (3) Annual legumes cut for hay (1,000 acres,
p. 133): Cowpeas 750, soybeans 550, peanuts 400, vetch
150. (4) Silage crops (p. 133-34): Probably more than 90%
of the total silage preserved was corn. Very small quantities
of sunflowers, cowpeas, soybeans etc. make up that balance.
(5). Major hay crops in the United States, 1919 (million
tons produced, p. 137). The top 10 are timothy 25.47, alfalfa
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18.8, clovers 16.8, wild grasses 15.6, sorghums 7.9, oats 2.4,
wheat 1.8, barley 1.3, sudan grass 1.0, millet 1.0. Soybeans
are no. 14 at 0.5.
The chapter titled “Vetches and vetch-like plants”
contains a section (p. 547) on Square-pod pea (Lotus
tetragonolobus–later known as winged bean, Psophocarpus
tetragonolobus).
The chapter titled “Other warm season annual legumes”
contains a section (p. 602-05) on Florida velvet bean
(Stizolobium deeringianum). It was introduced into Florida
prior to 1875. An earlier maturing selection is called the
Georgia velvet bean. Note: This book does not mention the
regular velvet bean (genus Mucuna). Address: Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA.
2215. Welton, F.A.; Morris, V.H. 1924. Yields of wheat
following potatoes and relation of nitrates in soil to these. J.
of the American Society of Agronomy 16(8):519-34. Aug. [7
ref]
• Summary: Experimental evidence confirms the impression
that wheat following potatoes gives larger yields than
following other crops, but there are many years in which this
does not hold true.
At the end of many seasons, the nitrate content of potato
ground is much higher than that of corn, oats, wheat, clover,
or soybean ground. The high nitrate content of potato ground
may be due in part to the small amount of nitrate used by the
potato and to the fallow resulting from the early removal of
the potato crop. Address: Dep. of Agronomy, Ohio Agric.
Exp. Station, Wooster, Ohio.
2216. Woodworth, C.M.; Cole, L.J. 1924. Mottling of
soybeans. J. of Heredity 15(8):349-54. Aug. [4 ref]
• Summary: “Of recent years the appearance of mottling in
yellow and green seeded varieties of soybeans has attracted a
good deal of attention on the part of soybean growers. Seeds
with black hilums are black mottled, and seeds with brown
or colorless hilums are brown mottled. The mottling consists
of patches, blotches, or bands of black or brown pigment,
irregular in outline and extent, superimposed on a ground
color of yellow or green. In some rare cases, the mottling
consists of patches of both black and brown pigments on
yellow or green ground color.
“Mottling is an undesirable character because it
arouses the suspicion that the mottled variety is not pure.
It also interferes with the correct identification of varieties.
For these reasons it is particularly objectionable from the
standpoint of seed certification.”
From examination, pod by pod, of a number of
plants in a pure line of a mottled variety, the authors find
that the mottled character is considerably influenced by
environmental factors. Address: 1. Univ. of Illinois, Urbana;
2. Univ. of Wisconsin.

2217. Wallaces’ Farmer. 1924. Soybean growers in national
meet: Fifth annual field meeting held at Ames last week.
49(36):1149, 1152. Sept. 5.
• Summary: “Three hundred members of the National
Soybean Growers’ Association caught a birdseye view of
the soybean industry in the United States at the fifth annual
meeting of the organization at Iowa State College, Ames,
August 29 and 30. The meeting heard of the experiences and
experiments of growers, experimentalists and seed men from
a score of states.
“President Morse outlined briefly the work of the
association during the past four years. At the time of its
organization North Carolina had the largest acreage of
soybeans, while at present Illinois leads with Missouri, North
Carolina and Iowa following in the order named. The one
big objective of the association at present, President Morse
said, is the correlation of experiment station data on the
introduction of new varieties adapted to various sections,
methods of planting and cultivation and utilization of the
crop.”
Gives a brief summary of each of the papers presented
at the meeting. The subjects included soybean inoculation
(W.H. Wright, F.S. Wilkins), breeding experiments with
soybeans (C.M. Woodworth), supply of soybeans for the
soybean oil industry (I.C. Bradley of Chicago Heights,
Illinois), the soybean-wheat combination for northern Iowa
(J.N. Horlacher), feeding soybeans to dairy cattle (Earl
Weaver), why Iowa farmers will continue to grow soybeans
(F.G. Churchill). Churchill noted: “The soybean is the poor
man’s alfalfa because it will grow on all kinds of soil if you
will just give it the proper cultivation... No crop which has
been introduced into this country in the last 25 years has
increased so fast in acreage and popularity as soybeans.”
The two varieties that give the best yields for seed
production are Manchu and Black Eyebrow.
Note: This is the earliest document seen (Oct. 2007)
concerning members of the American Soybean Association
(as this association would later come to be known). Address:
Des Moines, Iowa.
2218. Etheridge, W.C.; Helm, C.A. 1924. Corn and soybeans.
Missouri Agricultural Experiment Station, Bulletin No. 220.
23 p. Sept.
• Summary: “In this bulletin the results of 7 years of
investigation of the corn-soybean combination are reported.
The comparative feeding value of corn and soybeans and of
corn alone, for fattening hogs, is shown in the summary of a
five-year test. Yields of forage for sheep or cattle, produced
by soybeans in corn are recorded. The relation of the mixed
crop to drought, chinch bugs and soil fertility is discussed...”
“Summary: 1. For the most valuable mixture of corn and
soybeans, both crops must be planted together in the same
row at the same time. If the beans are planted late in the corn,
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by any practical method, they are not likely to succeed.”
“3. There was always a substantial yield of soybeans in
the corn and this yield was increased by planting the beans
thick and the corn thin. The yield of beans was sometimes
even greater than the loss in corn, but more frequently it
equaled about one-half to three-quarters the corn loss.”
Address: Columbia, Missouri.
2219. Hedges, Florence. 1924. A study of bacterial pustule
of soybean, and a comparison of Bact. phaseoli sojense
Hedges with Bact. phaseoli EFS. J. of Agricultural Research
29(5):229-51. Sept. [22 ref]
• Summary: Discusses Xanthomonas. A detailed account
on the history and symptoms of the bacterial pustule and
varietal susceptibility to it. The pustules are caused by
both hypertrophy and hyperplasia chiefly of parenchyma.
On Phaseolus, Bacterium phaseoli sojense does not form
pustules and is less infectious than Bact. phaseoli. To
soybeans, Bact. phaseoli is very weakly pathogenic. With the
exception of the colonies on beef agar plates, the 2 organisms
behave alike on all the cultural media tested. Address: Lab.
of Plant Pathology, Bureau of Plant Industry, USDA.
2220. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1924. Soya beans. 9(14):326. Oct.
1.
• Summary: “An estimate by the South Manchuria Railway
Co. of the soya bean crop in Manchuria is reported by
Vice-Consul W.F. Nason, Mukden, China, to be as follows:
The area is placed at 3,674,000 acres and production at
84,464,000 bushels. This estimate is probably based upon a
yield of 98 per cent of an average yield.”
2221. Ayres, W.E. 1924. Much feed at little cost: Oats and
soybeans will help out. Progressive Farmer 389(40):940.
Oct. 4.
• Summary: This is an account of experiments in planting
soybeans and oats at the Delta Experiment Station at
Stoneville, Mississippi, 1922-24. The financial returns and
labor requirements for the crop are cited.
Note: This is the earliest document seen (Feb. 2017)
that mentions Stoneville, Mississippi, in connection with
soybeans. Stoneville is in the center of the Mississippi Delta.
2222. Oil, Paint and Drug Reporter. 1924. Soya bean
standards are proposed by U.S. bureau. 106(18):20. Oct. 27.
• Summary: “Tentative gradings for soya beans have been
issued by the Bureau of Agricultural Economics, United
States Department of Agriculture... in the hope that they
will be tried out in connection with the marketing of this
year’s crop, and in order to get data on possible revision of
the tentative standards before they are officially and finally
promulgated for application to next year’s crop.”
Note 2. This is the earliest document seen (Feb. 2003)

that mentions the tentative grading of soybeans in the USA.
2223. Cullison, W.V. 1924. The soy bean and commerce.
Staley Journal (Decatur, Illinois) 8(4):5-10. Oct. Reprinted
on Oil Miller, Nov. 1924, p. 17-18, 20-22.
• Summary: “The development of the soy bean from, an
article produced and consumed by a few Asiatic nations, and
regarded by the rest of the world as almost a curiosity, into
a commodity of world commerce, receiving the attention of
tariff legislation, and reported individually in the statistics of
imports of European nations and of the United States, shows
the importance of the soy bean industry and the value of its
products.
“The China Year Book of 1912 and subsequent years,
begins its discussion of the soy bean with the statement,
‘The phenomenal rise in China’s trade in soy bean has
been the chief commercial feature of recent years.’ Bean
and bean cake trading flourished in China, Japan and a few
other Asiatic countries for more that 5,000 years. The trade,
however, remained entirely domestic until about 1890 when
a few shipments were made from China to Japan. After the
China-Japan [Sino-Japanese] war in 1894, the bean trade
between these countries developed rapidly. During the
Russo-Japanese war in 1904, soy bean products were a large
part of the food of the troops. The acreage planted in beans
especially in Manchuria increased largely.
“At the close of the war the production had increased to
such an extent that it was necessary to find new markets. In
the spring of 1908 a Japanese firm, Mitsui Bussan, shipped
a trial consignment of Manchurian beans to England.
The suitability of the seed for oil and cake was readily
recognized. Orders immediately followed and the export of
beans from China that year rose to the value of $5,900,000,
and by 1911 foreign export had increased to $21,300,000.
In 1909 owing to the failure of the linseed crop in Argentine
[Argentina] and a very small cotton crop in Egypt, the bean
trade grew rapidly extending to other European countries
and to America. War and necessity of lowering the cost
of production and keeping the consumer’s price low have
played a part in the development of the soy bean industry.
“J. Lewkowitsch, an eminent English authority on oils,
writing in 1911 about the soy bean industry said, ‘the soy
bean in less than one-half year captured the world market.’
Until 1909 the soy bean was considered a curiosity in
Europe and in 1911 the commercial status of the bean was
secure. Enormous amounts of soy bean oil soon found use
in the soap industry of England. The margarine and sardinecanning industries were also large consumers.
“Due to the fact that Germany and France had a high
import duty on all kinds of beans, England enjoyed for a
time a monopoly of trade in soy beans. Many of the large
oil mills devoted their plants entirely to the crushing of soy
beans. The series of tests conducted by several of these mills
demonstrated the value of the cake, meal and oil. The value
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of the tests was such that the utilization of the soy bean as
an oil seed extended rapidly to other countries. Germany,
France, and Austria removed the import duty on soy beans,
thus taking away the monopoly in the trade of soy bean
products from England.
“The soy bean has been grown in the United States since
1804, under the names of Coffee bean, Japan pea, Soja, Soy,
Soya and Stock pea. During the period of the Civil War the
soy bean was used rather extensively in the southern States
as a coffee substitute. For a considerable while seedmen sold
certain varieties under the names Coffee Berry and Coffee
Bean. For many years soy beans were grown primarily as
a forage crop. It has been comparatively recently that it has
become a crop of much importance.
“The success in the utilization of the soy bean as an oil
seed in European countries linked with the failure of the
linseed crop in Argentine and the cotton seed crop in Egypt,
already referred to, forced an interest in the possibilities
of the oil and meal in the United States. Soap and paint
manufacturers forced to find new oils, if their production
was not to be curtailed and if the consumer was not to
pay exorbitant prices, had their research chemists conduct
extensive experiments with soy bean oil. The results of the
experiments were so successful that they soon led to large
importations of the oil from Asiatic countries and Europe.
The first extensive work in the United States with soy bean
as an oil seed was done in 1910 by an oil mill on the Pacific
coast. The beans containing from 15 per cent to 19 per cent
oil were imported from Manchuria.
“The cotton-oil mills of the South entered upon
extensive work with American grown soy beans in the
latter part of 1915. Several cotton-oil mills after making
preliminary tests, entered upon an extensive production
of oil and meal, crushing about 100,000 bushels the first
season. The extensive area over which the soy bean can be
profitably grown, the large yield of seed, the ease of growing
and harvesting the crop, the value of the beans for both
human and animal food, and the increasing demand for the
oil gives the soy bean great importance and assures its great
agricultural development in America.
“The average amount of soy oil imported yearly from
the years 1913 to 1924 is 107,530,167 pounds with a value of
$10,260,770 with a maximum yearly amount of 336,999,646
pounds valued at $32,834,034 imported in 1918. This large
importation of oil indicates a ready market.
“The latest bulletin of the Department of Agriculture on
the subject of soy beans lists more than 50 different uses for
bean products. In the Orient soy beans are grown primarily
for seed. This is largely used for human food and for the
manufacture of numerous food products, Much, however, is
crushed for oil. The resulting cake or meal is utilized as feed
and as fertilizer. Unlike most other legumes, the soy bean
is rich in oil [sic] which makes it one of the most important
sources of vegetable oil. For the immediate future, it is likely

that increased culture in the United States will be largely for
oil and meal, although its use as forage will also doubtless
continue to increase.
“Soy bean oil is one of the most important commercial
products of the seed. In the Orient the oil is used largely for
food and in the manufacture of foodstuffs, paints, waterproof
goods, soaps, printing inks, and for lubricating and lighting.
“Soy bean oil is produced today in three different ways:
“1. By the old method of grinding, heating, and pressing
by hydraulic pressure–the residue being left in the form of
cake, known as Soy Bean Oil Cake. The temperature of the
meal as it leaves the heaters varies considerably in practice.
“2. By the Extraction Process wherein the ground seed
is leached with light petroleum naptha [naphtha], which
dissolves the oil, leaving a meal containing less than 4 per
cent oil. The naphtha extract is distilled, the naptha recovered
and used over again, and the soy bean oil obtained as a
residue from this distillation.
“3. By the Anderson Expeller Mill, in which the meal
is heated only slightly and is forced by a screw through a
conical grating–the oil coming through the grating, and the
meal coming out at the end of the expeller. The advantages of
the Expeller over the Hydraulic Press are principally that the
Expeller is continuous in operation, eliminates the necessity
of cooking the soy beans, obtains as great a per cent and in
most cases a higher percentage of oil from the material. The
continuous feature of the process eliminates to a large extent
the labor problem in an oil mill and, furthermore enables
the operator to obtain a more uniform result. The meal made
from soy beans in the oil expeller is used for stock food and
is also ground into flour for culinary purposes.
“Although the extraction process is used abroad it is
used very little in this country. The process is not continuous
and exceeding care must be taken to remove all the solvent
from the cake or meal, otherwise this valuable product can
be used only for fertilizer. The extraction method cannot be
utilized when an edible oil is desired, as the solvent gives the
oil an odor which cannot entirely be removed.” Continued.
Address: Research Chemist, A.E. Staley Mfg. Co., Decatur,
Illinois.
2224. Cullison, W.V. 1924. The soy bean and commerce
(Continued–Document part II). Staley Journal (Decatur,
Illinois) 8(4):5-10. Oct.
• Summary: (Continued): “Crude soy bean oil is yellow to
dark brown in color and has an odor somewhat ‘beany’ but
is rather pleasant and palatable. Refined oil is light yellow
in color and nearly odorless and tasteless. Soy bean oil
is a semi-drying oil, that is, it has properties intermediate
between such drying oils as linseed and such nondrying
oils as cottonseed. Linseed oil may be replaced wholly or in
part by soy bean oil in a wide range of products. As a raw
material for soft soap it has practically displaced linseed oil
and with the use of the hydrogenation process can serve in
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the manufacture of hard soaps.
“In the paint industry large amounts are used in mixtures
with linseed oil, the proportions being 25 to 50 per cent of
soy oil. For grinding paints and making certain color pastes
soy oil has merits exceeding linseed. Soy bean is not only
a substitute for other oils but for many uses it is the best
oil adapted to the purpose. At the present time the refined
oil is used in butter and lard substitutes and in salad oils.
Some of the other trade uses of this oil are the manufacture
of linoleum, waterproof goods, enamels, varnishes, core oil
and in rubber substitutes. The rapid growth of the soy bean
industry has developed many new trade uses for the oil and
on account of its lower cost it has become an important
competitor of other vegetable oils.
“Soy Bean Meal: The meal remaining after the oil
is extracted is a valuable product and is widely used.
The meal varies in color from bright yellow to darker
shades depending upon the variety of seed from which it
is produced. The use of the meal as a source for flour for
human food has become important in several European
countries, particularly France and Germany during and
since the World War. Soy bean flour has been used for
many years in America and Europe by persons requiring
a special diet. It is of high food value and can be used as
one of the ingredients of many palatable and nutritious
dishes. Extensive investigations by the U.S. Department
of Agriculture and domestic science schools have shown
that this flour can be successfully used as a constituent for
bread, muffins, biscuits, crackers, macaroni, and in pastry.
The large proportion of protein and phosphates it contains,
as well as the palatable products made from it, makes it
highly valuable as a foodstuff. Soy bean flour, due to its not
containing starch, enters largely as a constituent in many
diabetic breads, biscuits and crackers manufactured as food
specialties, It is also utilized in the manufacture of breakfast
foods.
“As a feed soy bean oil meal is highly concentrated
and nutritious and is relished by all kinds of live stock.
Experiments carefully conducted and supplemented by
practical experience have shown the high feeding value of
this meal for all kinds of live stock. Large amounts of the
meal are used in the dairy countries of Europe. On the Pacific
coast the meal has been widely used as a poultry and dairy
feed and as feed for hogs, While soy bean oil meal has a high
value as a fertilizing material, a more economic use is to
feed the meal to livestock and apply the resulting manure to
the soil. An increasing population demanding the maximum
production of food will lead to an ever-increasing use of
concentrated cattle feeds.
“It has popularly been supposed that the people of China
and Japan have lived largely upon rice. If this were true
their diet would be mainly starch. However, the products
of soy beans are an indispensable part of the diet of these
people and furnish the protein necessary to make their diet

a balanced one. The soy bean is seldom used by the people
of the Orient for boiling or baking, as is done in this country
with the field or navy bean. Most of the soy products used
by the Orientals as food may be made from the meal and as
such offer an opportunity for the manufacture of byproducts
in America. It has been the history of the past that what is
today a by-product may tomorrow be the main product. For
example, it was not so long ago that kerosene was the main
product of the petroleum industry, and gasoline a by-product
for which there was little demand.
“A description of some of the ways in which bean
products in China and Japan are used in food is given to call
attention to the food value and the enormous amounts used.
In these countries bean means soy bean, although various
kinds of beans are grown, the amount of production in
comparison with soy beans is very unimportant.
“Soy bean or vegetable milk, obtained by extraction
from the meal [sic] or bean, is used by the Chinese in the
fresh state and is condensed by the Japanese the same as
cow’s milk. It is the material from which the various bean
curds or vegetable cheese is prepared. The properties of
soy bean milk are very similar to those of animal milk. In
China this milk is drunk by the Chinese in the early morning
with some sugar added. They have a name for it which,
translated, means ‘Morning Prayer.’ Bean milk is extensively
used throughout China for infant feeding. In many of the
cities and towns of China, factories are engaged solely in
the manufacture of vegetable milk. The milk is made and
delivered each morning. There is a Chinese proverb, ‘Tofu
or soy bean curd is the meat without the bone,’ which is
justified by its chemical composition and food value. Tofu is
especially rich in protein, in fat, and in mineral substances.
There are a number of varieties of Tofu, which indicate its
long and extensive use as a food.
Note: This is the earliest English-language document
seen (Aug. 2016) that refers to tofu as ‘the meat without the
bone.’
“Miso, a soy bean paste made by fermentation
processes, is one of the most staple and nutritious food
products of Japan. It is used as a soup and seasoning in
every home. The yearly consumption amounts to about
3,308,000,000 pounds, and even at the Japanese low cost
of production its value is about $180,000,000. Miso is their
chief source of protein and fats from vegetable sources. It
is an indispensable article of Japanese diet. There are many
kinds of miso, the differences consisting largely in the
different processes and ferments employed in production.
“The manufacture of soy bean sauce (shoyu) forms one
of the important industries of Japan, the yearly production
amounting to considerably over 2,000,000 bbls [barrels/
kegs]. It is produced very extensively throughout China
and to some extent in India. Large quantities are exported
annually from China, Japan, and Hawaii to the United States.
At the present time there are at least two factories in the
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United States making this sauce. It may be bought at the
chain grocery stores in the large cities and under special
trade names at the grocery stores throughout the country.
“The use of the flour in foods has already been
discussed. In this country the beans are used extensively in
the manner of field and navy beans. Large amounts have
been canned with pork, as pork and beans. The manufacture
of a milk chocolate in which the roasted soy bean, ground
into a fine powder is used, is being placed on a commercial
basis in Canada and the United States.
“Protein is the most necessary and most costly food
element, A minimum of 6 ounces of protein are contained
in one pound of a good quality of soy bean oil meal. Protein
can not be bought in any cheaper or more wholesome form
than in soy bean products” (Continued). Address: Research
Chemist.
2225. Cullison, W.V. 1924. The soy bean and commerce
(Continued–Document part III). Staley Journal (Decatur,
Illinois) 8(4):5-10. Oct.
• Summary: (Continued): “Soy Beans and the Farmer: Soy
beans as a crop can be grown under very much the same
climatic conditions as corn or cotton. The soy bean is less
susceptible to frost than corn. Light frosts have little effect
on the plants when young or even when nearly mature. The
soy bean resists drought better and is less sensitive to an
excess of moisture than corn. A planter in North Carolina,
when asked why so many soy beans were raised in that
state, replied, ‘They thrive well in a season of drought, and
in a wet season their growth and production is not reduced.’
North Carolina has led in the acreage planted in beans until
1923, when Illinois gained first place. Although the yield in
bushels may be from 15 to 20 per cent less than the yield of
corn, a selling price of 20 cents per bushel over corn would
make them a profitable crop, especially when the beneficial
value of the soybean to the soil is considered, which is
of vital importance to the farmer, and will continue to be
more so as the fertility of the land is decreased by continual
cropping. The acreage planted in soy beans has increased
from year to year, accompanied by a similar increase
in the number of inquiries concerning different points
relative to the possibilities of the bean and the utilization
of the products derived from it. Most of the Agricultural
Experiment Stations of the middle west [Midwest] and south
have issued bulletins on the possibilities of growing soy
beans in their respective states.
“Growing the soy bean introduces no special difficulties.
Unsatisfactory results are usually due to the lack of
inoculation or else to the employment of a variety not suited
to the season or locality. Harvesting the beans by machinery
is not a difficult problem. Several types of machinery have
been devised for threshing soy bean seeds, which reduce
greatly the cost of production. The higher yield of seed
obtained and the planting and harvesting of the crop by

machinery should enable the American planter to compete
with the Manchurian product.
“J.E. Barr, investigator in Marketing Seeds, U.S.
Department of Agriculture, writing on the subject, ‘Soy
Beans Mean More Cash,’ says: ‘The value of soy beans
depends upon the quality of the product and quality means
sound, clean sock, free from splits, damaged and discolored
beans, and foreign matter, and of low moisture content.’
Discussing the subject further he says, ‘Mills are more
concerned at present with efforts to obtain a continuous
supply than they are with fears of over-production. With
sufficient soy beans available to keep the machinery in
operation continually, the cost of manufacturing may be
reduced, which should be reflected either in higher prices
to growers for beans or lower prices for the meal, which
represents a greater percentage of the total value of the
products manufactured from soy beans and which must be
consumed by dairy and other farmers.’
“Given care, soy bean seed can be stored for long
periods without loss. The soy bean is less effected by
destructive diseases and insects than are most other forage
or food plants. In the last ten years the soy bean has rapidly
come to the front as one of our important crops and is likely
in the next ten years to go ahead of oats in acreage.
“The demand and market for soy bean products,
especially the oil, is here and now. Whether or not this
demand will be filled by American grown beans, or by
beans and oil imported from Manchuria depends upon the
American farmer.
“There is no doubt but what many new uses will be
found for soy bean products. Even the Japanese have not
exhausted their ingenuity in this field. A Japanese scientist,
Sato, has invented a new plastic which he has called
‘Satolite.’ This material is made from soy bean meal and is
used to make combs, buttons, and anything that is made from
hard rubber or celluloid.
“Tried and proved by 5000 years of service, the soy
bean and its products are ready to be tried and proved again
by giving profit to the grower and manufacturer and service
to the consumer–the ultimate test of commerce.”
A map (p. 6) of the United States shows “localities
where the soy bean is being successfully grown.” Almost all
soybeans in the USA are grown east of the 100th meridian.
A flow sheet (p. 7) shows the “fundamental steps in
the manufacture of soy bean and meal and some of their
chief uses. The oil is used for soap, paint, linoleum and
edible products (butter substitutes, oil for packing sardines,
and salad oil). The meal is used for cattle feed, fertilizer,
[defatted] flour, and vegetable milk.
A photo (p. 8) shows “Machines which extract soy
bean oil” (a group of Expellers at the A.E. Staley Mfg. Co.).
Address: Research Chemist.
2226. Robison, W.L. 1924. Comparison of soybean oilmeals
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for supplementing corn for hogs. Ohio Agricultural
Experiment Station, Monthly Bulletin 9(9&10):145-49. Sept/
Oct. Whole nos. 105-06.
• Summary: “Because of the marked differences in results
secured from feeding soybean oilmeal from different sources
in various experiments, an experiment was conducted to
determine the relative values of soybean oilmeals made by
the processes described and to compare their worth with that
of soybeans and tankage for supplementing corn.” Address:
Ohio.
2227. Stark, R.W. 1924. Environmental factors affecting the
protein and oil content of soybeans and the iodine number
of soybean oil. J. of the American Society of Agronomy
16(10):636-45. Oct. [5 ref]
• Summary: The increasing use of soybeans, both as a feed
for livestock and as a source of oil, led the author to make
further investigations into the composition of the bean, as
it had been observed that the composition varied when the
plant was grown under different environmental conditions.
The following conclusions were arrived at as a result of the
experiments:
An increase in yield of beans is frequently associated
with an increase in protein content and a decrease in oil.
Applications of limestone and organic matter caused
a marked increase in protein and the effect was further
increased by the addition of rock phosphate. The addition of
potash resulted in a decrease in the percentage of protein and
in increase of oil.
The yield of oil in pounds per acre was increased by
applications of organic matter. The addition of limestone
caused a large increase in oil, but phosphorus and potash had
little effect on the yield of oil per acre.
Wide variations may exist in the composition of the
same variety of soybeans when grown in different localities.
Conditions which produce an increase in the percentage
of protein result in a decrease in the oil content and vice
versa.
Soybean oil may be used as a substitute for linseed oil
in the manufacture of paint and varnish. The iodine number
was found to differ according to the variety (121 to 139), but
no consistent relation was found to exist between the iodine
number and location or soil treatment. Address: Dep. of
Agronomy, Illinois Agric. Exp. Station.
2228. USDA Bureau of Agricultural Economics. 1924.
Tentative grades for soybeans. Washington, DC: U.S.
Government Printing Office. 4 p. Oct. 1. Mimeographed. *
• Summary: The earliest federal U.S. standards or grades for
soybeans.
Note: Located at the National Agricultural Library, in
Special Collections, in the USDA History Collection, Series
1, Subseries Documentary files, 1822-1995 (Bulk 19141939). Section 6, Distribution of Products, V1 A4 a industry

regulation, grades and standards, 1822-1980.
2229. Jones, Fred Reuel. 1924. A mycorrhizal fungus in the
roots of legumes and some other plants. J. of Agricultural
Research 29(9):459-70. Nov. 1. [5 ref]
• Summary: Contents: Introduction. Distribution of the
mycorrhizal fungus in the roots of leguminous plants.
Discoloration of the roots by the mycorrhizal fungus.
Pathological history. Description of the fungus. Penetration
of the root by the fungus. Growth of the fungus in culture
media. Species of Leguminosae in which the mycorrhizal
fungus has been found (Incl. Soja max (L.) Piper).
Distribution of the fungus in agricultural land. Relation
of the seasonal development of the plant to the fungus
invasion of the roots. Significance of the mycorrhizal fungus
in legumes. Mycorrhiza of herbaceous plants other than
legumes. Summary.
In the spring of 1922, during an investigation of a
fungus parasite on the roots of peas, the author examined,
under the microscope, fresh razor sections of rootlets of
many pea plants in different stages of development. He found
that very many rootlets of the plants, which were considered
normal, were extensively invaded by a characteristic fungus
which entered a few rootlets when the plant was small and
had spread to at least half of the root system by the time the
plant had reached full bloom. “The fungus was restricted
to the primary cortex of the root” and was usually the same
straw-yellow color as the root. By the time the plants were
mature, all the roots were invaded.
These findings suggested that the fungus must be very
thoroughly distributed in the soil. Examination of the roots
of other legumes revealed that they too were the hosts of
this fungus. The author is surprised that the presence of
this fungus “is not a matter of common knowledge among
botanists.” The list of plants invaded by this fungus contains
only two species among the Leguminosae (legume family)
(See Janse 1897). It in still generally thought that the
mycorrhizal fungus is of no benefit to the plant invaded; its
presence is usually thought (based on scientific evidence) to
be disadvantageous or injurious.
Biennial and perennial legumes, such as clover and
alfalfa, have a comparatively thick cortex which occupies
two-thirds to three-fourths of the entire root diameter; in
these hosts (see Plates 1 and 2) “the fungus develops far
more abundantly than in the roots of beans and soybeans,
which have comparatively thin cortical layers” (p. 460).
When the cortex of the root has been thoroughly
invaded, it is usually indicated by a yellow or greenishyellow discoloration. The characteristic structures of the
fungus are mycelium (nonseptate), arbuscles, and vesicles
(fruit structures). The fungus appears to belong to the
Phycomycetes. The relation between the fungus and its host
appears to be symbiotic.
Summary: The author found that “the roots of nearly
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all our common leguminous crops, wherever grown, are
extensively invaded by a characteristic fungus which has
previously known as mycorrhizal fungus.” “No culture
medium has yet been found which appears to be capable of
supporting the growth of this fungus independent of host
tissue” (p. 470). Note: This is the earliest document seen
concerning mycorrhizal fungus and soybeans. Address:
Pathologist, Cotton, Truck, and Forage Crop Disease
Investigations, Bureau of Plant Industry, USDA.
2230. Crops and Markets (USDA). 1924. Soy bean
production much less than last year: Soy bean acreage, yield,
and prices. 2(19):293. Nov. 8.
• Summary: “The 1924 commercial production of soy
beans is expected to be 20% less than last year, according to
reports received by the Department of Agriculture. The total
acreage harvested for seed is nearly equal to last year, but
in practically all the States the yield per acre was reduced,
largely because of unfavorable weather conditions.”
Delaware is a “heavy producer of Wilsons.” “The small
production of Mammoth Yellows in North Carolina may be
offset by larger supplies from adjoining states...”
A table gives statistics for Delaware, Maryland, Virginia,
North Carolina, South Carolina, Tennessee, Georgia, Indiana,
Illinois, and Missouri. For each state is given: (1) 1924
acreage for seed compared with 1923 (%). (2) 1924 yield per
acre compared with 1923 (%). (3) Prices offered growers for
thresher-run soy beans (per 100 lbs.). (3a) Nov. 12, 1921.
Ranges from $3.05 in Tennessee down to $2.15 in Indiana.
(3b) Oct. 23, 1922. Ranges from $2.55 in Tennessee down
to $1.75 in Illinois. (3c) Oct. 24, 1923. Ranges from $3.15
in Delaware down to $2.00 in Indiana and Illinois. (3d) Oct.
22, 1924. Ranges from $5.00 in Maryland down to $2.25 in
Illinois. Address: Washington, DC.
2231. Garwood Bros. 1924. Re: Satisfaction with reaperthresher for harvesting soybeans. Letter to Massey-Harris
Harvester Co., St. Louis, Missouri, Nov. 11. 1 p. Typed,
without signature (carbon copy).
• Summary: “The reaper-Thresher which we purchased
from you to harvest our beans was a complete success as a
bean harvester. We harvested 212 acres of beans with a great
saving of time, labor and money. We figure that we saved
at least $4.00 per acre over the old method of cutting with a
binder. We intend to harvest our wheat, oats and clover seed,
also with this machine. Most everyone who saw the machine
work seemed to think it was a great success. We were
well pleased with the way your Company got behind the
proposition and with the men you sent to help us make a go
of it. There is no doubt in our minds but what the Combine
is a coming machine in Illinois. We know it is a winner for
harvesting beans. We harvested 60 acres of weedy beans that
we could not have saved otherwise.”
Note: This is the earliest document seen (Oct. 2013)

that uses the word “Combine” (or “Combines,” regardless of
capitalization) in connection with soybeans–in the document
or in the title.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 87–Martin-Means. Folder–Massey Harris Harvester Co.,
Inc.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Stonington, Illinois.
2232. Farm Implement News (Chicago, Illinois). 1924.
Combined harvester tested in soy beans. 45(46):11. Nov. 13.
• Summary: “More than 2,000 persons, including
farmers, implement dealers, county agents and experiment
station men, witnessed an interesting demonstration near
Stonington, Ill., recently when a test was made of a MasseyHarris combined harvester-thresher in the harvesting and
threshing of soy beans. The demonstration took place
on the farm of Garwood Bros., who had arranged for the
demonstration through Baughman Bros., implement dealers
at Taylorville, Ill.
“According to reports from men who were present,
the outfit worked with entire satisfaction, and on the day
of demonstration handled nearly thirty acres, harvesting,
threshing and carrying the beans to the granary at a cost of
about 5 cents per bushel.
“C.A. Denison, manager of the Massey-Harris
Company’s branch at St. Louis [Missouri], states that the cost
of harvesting with a binder, tying in bundles and threshing in
the old way is 30 cents a bushel.
“One of the drawbacks to raising soy beans has been the
difficulty in harvesting and threshing. It is believed that the
success of this demonstration will lead to a big increase in
the acreage of soy beans in central Illinois.”
2233. Nov. 22–Howard M. Gore (R), West Virginia, becomes
U.S. Secretary of Agriculture under President Calvin
Coolidge (1923-1929) (Important event). 1924.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
2234. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1924. Soy beans and millet in
Chosen [Korea]. 9(22):569. Nov. 26.
• Summary: “Soy beans and millet in Chosen are expected
to proved poor crops this year owing to a prolonged drought,
according to R. S. Miller, the United States Consul of
that district. The soy bean crop for 1924 is estimated at
18,147,000 bushels compared with 23,760,000 in 1923, or a
decrease of 23.6%.”
2235. Crops and Markets (USDA). 1924. Soy bean prices
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and movement. 2(22):341. Nov. 29.
• Summary: Gives statistics for Delaware, Maryland,
Virginia, North Carolina, South Carolina, Tennessee,
Georgia, Indiana, Illinois, and Missouri. For each state
is given: (1) Prices offered growers for thresher-run soy
beans per 100 lbs on Nov. 20 of 1922, 1923, and 1924. (2)
Percentage of crop sold by Nov. 20 of 1922, 1923, and 1924.
Address: Washington, DC.
2236. Jones, D. Bresse; Gersdorff, C.E.F.; Moeller, O. 1924.
The tryptophane and cystine content of various proteins. J.
of Biological Chemistry 62(1):183-195. Nov. (Chem. Abst.
19:2062). [49 ref]
• Summary: The calorimetric method has been found to give
better results for these two amino acids than the older Van
Slyke method. Table 2 (p. 188-90) shows the tryptophane
and cystine content of various proteins including: “Soy bean
(glycinin): 1.66%, 1.12%. Also includes: Chinese velvet
bean (stizolobin), Georgia velvet bean, mung bean (and 5
fractions), navy bean, adsuki bean (and 6 fractions), lima
bean, jack bean, red kidney bean, naga uzura kidney bean,
cow pea (vignin), pea, lentil, hemp seed edestin, buckwheat
globulin, sunflower seed globulin, castor bean, cottonseed
globulin, flax seed globulin, kafir, wheat, etc.
Table 3 (p. 191), titled “Comparison of the cystine
content of some proteins as determined by the calorimetric
and Van Slyke methods,” includes: Soy bean (glycinin) 1.12
vs. 1.18. Also many of the seeds mentioned above. Address:
Protein Investigation Lab., Bureau of Chemistry, USDA,
Washington, DC.
2237. Schmidt, David. 1924. Effect of the weight of the
seed on the growth of the plant. New Jersey Agricultural
Experiment Station, Bulletin No. 404. 19 p. Nov. [20 ref]
• Summary: Various seeds, including soy-beans, buckwheat,
and lima beans, of different weights were grown into plants.
Seeds of high medium weight produced better plants than did
seeds of lighter or abnormally heavy weight. The superiority
of plants grown from heavier seeds over those grown from
lighter seeds, decreased notably as the plants approached
maturity, sometimes disappearing entirely.
Soybean seeds were divided into groups based on
individual seed weight as follows: “small, 83.0 to 100.0
mgm.; small medium, 100.0 to 110.0 mgm.; large medium,
110 to 160 mgm.; large, 200 to 270 mgm.
Table 1 shows the germination counts for three groups
of seeds and various numbers of days after planting. The
heavier seeds germinated as well as the lighter ones, but the
best germination was with the medium-weight seeds. The
earliest germination occurred with the lightest weight seeds,
followed in order by the medium- and the heaviest-weight
seeds. The size of the cotyledons and primary leaves was
directly proportional to the weight of the seeds (p. 9-10).
Address: New Brunswick, New Jersey.

2238. Weaver, L.A. 1924. Hogging down corn and soybeans.
Missouri Agricultural Experiment Station, Bulletin No. 224.
20 p. Nov.
• Summary: Reports a five-year investigation of the pork
producing value of corn and soybeans planted together and
hogged down.
“1. Hogs harvesting corn and soybeans produced more
pork per acre, made more rapid gains and required less feed
per 100 pounds gain than did hogs harvesting corn alone.
“2. More pork was produced per acre, gains were more
rapid and less feed was required per 100 pounds gain with
corn and tankage than with corn and soybeans.
“3. The corn and tankage combination produced more
pork per acre, made more rapid gains with a smaller feed
requirement per 100 pounds increase in live weight than did
the combination of corn, soybeans, and tankage, indicating
that soybeans will not entirely take the place of tankage
if planted in corn to be hogged off.” Address: Animal
Husbandry Dep., Columbia.
2239. Piper, C.V. 1924. Re: Send Dixie soybeans to Dr.
A.R. Shands who farms in southwestern Virginia. Letter
[memorandum] to W.J. Morse, [USDA], Dec. 18. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: Dr. A.R. Shands, of this city,
901 16th Street N.W., is an enthusiastic grower of soybeans,
his farm being some place in southwestern Virginia. I should
like very much for him to have for the coming season 10
pounds of the Dixie soybean. In sending these, tell him all
about the Dixies, and advise him to save his entire crop for
seed, and in case it proves promising under his conditions to
plan all the seed next year for a seed crop. The chances are
that in 1926 he would get very nice prices indeed for any
seed that he would have for sale. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Senior Agronomist in Charge
of Forage Crop Investigations [Bureau of Plant Industry,
USDA, Washington, DC].
2240. Denison, C.A. 1924. Re: Use of combine to harvest
soybeans. Letter to Mr. W.J. Morse, c/o Department of
Agriculture, Washington, DC, Dec. 19. 2 p. Typed, with
signature on letterhead.
• Summary: “In talking with Mr. John Smith at Tolono,
Champaign County, Illinois, regarding the culture and
harvesting of soy beans, he referred to you as being
interested in the subject and would, no doubt, be in position
to supply us with some information.
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“Our recollection is that Mr. Smith spoke of telling you
about the Massey-Harris Combined Reaper-Thresher being
operated successfully in harvesting soy beans on the farm of
Garwood Bros., Stonington, Illinois, this year.
“We enclose a descriptive folder of this machine [which
is missing]. It cuts a swath of 12-ft. harvesting and threshing
the beans with one operation. It is capable of handling
about 25 acres per day and is operated with four men. One
on the Tractor, one on the Reaper-Thresher and two men
to haul the beans to the granary. This enables the farmer to
handle the crop much more economical [sic] and speedily
than heretofore and is looked upon as the solution of the
harvesting and threshing of the soy bean crop.
“Our figures at Stonington indicate that this crop can
be harvested and threshed and placed in the granary for an
actual current expense of about 5 cents per bushel and taking
into consideration the over-head expense of depreciation, a
total of about 8 cents per bushel, whereas it has been costing
the farmer from 25 to 30 cents per bushel.
“It is also a saving of seed and we attach a copy of a
testimonial letter from Garwood Bros. [which is included
and cited separately; dated 17 Nov. 1924], indicating their
satisfaction. Our opinion is that this will, within the next two
or three years, become in general use throughout the soy
bean growing locality, and will have a tendency to promote
an increased acreage.
“We now have a satisfactory machine for this work. It
is our regular stock machine that has been built for years
having been sold in the grain sections of South America,
Australia and the Central West of this country. For soy beans
we supply additional sieves and reduce the speed. These are
the only changes.
“We are, in order to place the matter before the growers
intelligently, interested in some information as to the amount
of soy bean meal or cake and oil imported into this country
and as to it’s [sic] general uses.
“Mr. Smith suggested that you would, in his opinion, be
interested to the extent of being able to furnish us with such
information as we would require in endeavoring to place the
matter before the growers in an intelligent way so that they
would realize the magnitude of the enterprise.
“Any interest you might take in this will be appreciated
and we thank you in advance. Yours truly.”
Note: The letterhead shows that the company’s head
office and factory are at Batavia, New York.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 87–Martin-Means. Folder–Massey Harris Harvester Co.,
Inc.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Manager, Massey-Harris
Harvester Co., Inc., Branch Office at St. Louis, Missouri.

2241. Crops and Markets (USDA). 1924. Soybean movement
slightly above normal: Soy-bean prices and movement by
states. 2(26):405. Dec. 27.
• Summary: A table gives prices offered growers per 100 lbs.
for thresher-run soy beans for 4 dates from 12 Dec. 1922 to
16 Dec. 1924, and the percentage of the crop sold by each
of these 4 dates in Delaware, Maryland, Virginia, North
Carolina, South Carolina, Tennessee, Illinois, Indiana, Ohio,
and Missouri. Address: Washington, DC.
2242. Bean-Bag (The) (Lansing, Michigan). 1924. Elevators
handling soy beans. 7(7):11. Dec.
• Summary: From The Price Current-Grain Reporter: The
USDA “has prepared tentative soy bean grades which were
approved at the 1924 annual meeting of the Grain Dealers’
National Assn.
“Many elevators throughout the Middle West will
handle them this season, and the Indianapolis Board of Trade
expects to be called upon for inspection and marketing of a
number of cars. Every grain dealer who operates in sections
where a considerable amount of soy beans are grown should
study the government grades and obtain information as to
methods of handling them.
“In China, the soy bean forms one of the largest items of
commerce, and is a staple food for a great part of the country.
Although, the soy bean may never be grown as extenstively
in this country as the Orient, the increasing acreage and
varied uses found for this bean should be sufficient reasons
for the wide-awake dealer to give his active attention to the
possibilities of increased business for his plant.”
2243. Bean-Bag (The) (Lansing, Michigan). 1924. Big
increase in soya bean acreage. 7(7):14. Dec.
• Summary: “The acreage of soya beans grown for the grain
in the northern states, where the crop is rapidly gaining in
favor, as increased about 25 per cent this year according to
the Federal Crop Reporting Board. The total United States
acreage grown for the beans rather than for forage this year
is estimated at 534,000 acres compared with 452,000 acres
last year.”
The following states showed the following percentage
increases in the acreage grown for grain / beans: Missouri
50%. Alabama 40%. Iowa 40%. Indiana 25%. Michigan
25%. Illinois 20%. Ohio 18%. Kentucky 10%. Tennessee
10%. But a reduction of 6% for grain was shown in North
Carolina, which is the leading U.S. state producing this crop.
2244. Fairchild, L.H.; Wilbur, J.W. 1924. Soybean oilmeal
and ground soybeans as protein supplements in the dairy
ration. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 289. 20 p. Dec. [6 ref]
• Summary: “The objects of this experiment were: 1. To
make comparisons of the value of soybean oilmeal and
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ground soybeans with linseed oilmeal as protein supplements
in the dairy ration. 2. To determine the effect of the addition
of a mineral mixture to this ration.”
2245. Gardner, Max W. 1924. Indiana plant diseases, 1922.
Proceedings of the Indiana Academy of Science 33:202-11.
Dec. See p. 208. Thirty-ninth Annual Meeting, 1923. [13 ref]
• Summary: Diseases are arranged by hosts. Soybean–Blight
caused by Bacterium glycineum was widespread. Mosaic
occurred in variety test plots and greatly lowered the yield.
Address: Purdue Univ. Agric. Exp. Station, Indiana.
2246. Dorsett, P.H.; Dorsett, Jim H. 1924-1927. Agricultural
explorations–Japan, Korea, Manchuria and Northeastern
China, 1924-26.
• Summary: This set of microfilms, located in the National
Archives, is part of a larger collection titled “Expedition
Reports of the Office of Foreign Seed and Plant Introduction
of the [U.S.] Department of Agriculture 1900-1938.”
The records reproduced in the microfilm publication are
from Records of the Bureau of Plant Industry, Soils and
Agricultural Engineering, Record Group 54–also known as
Microfilm M840.
The set is occasionally cited incorrectly as “Plant
hunting in northeastern China.” However, so far as we know,
no book or PhD thesis, other than the report in the National
Archives Record Group 54, has ever been published. Note:
We highly recommend this important USDA expedition to
East Asia as the subject of a PhD thesis or book. Many new
soybean varieties were introduced by this expedition.
Dorsett kept a daily log of his activities during the years
1924 to 1927; the logs are in the custody of the National
Archives and microfilm copies may be found on Microfilm
M840.
An index to Microfilm M840, found in the National
Archives & Records Administration (US) (NARA) microfilm
catalog is available in PDF format.
The microfilms concerning the 1924-26 Dorsett
expedition are found in RG-54 on Rolls 11-15, Volumes 4054, and Roll 20, Volume 73.
Another part of this expedition is: “Clips from Motion
Pictures Made by P. Howard Dorsett and Jim Dorsett,
compiled 1925-1926.
“ARC Identifier 516517 / Local Identifier 54-FSD.
“Series from Record Group 54: Records of the Bureau
of Plant Industry, Soils, and Agricultural Engineering, 1853–
1977.
“Scope and Content: These surveys, conducted over
several years by P. Howard Dorsett and W.J. Morse,
respectively, resulted in the collection of some 3,000 new
varieties of soybeans from China, Manchuria, Korea, and
Sakhalin Island, U.S.S.R. The images in this series are a
reference file, apparently produced by the Motion Picture
Laboratory of the Department of Agriculture, from motion

pictures produced during the surveys of P. Howard Dorsett.
His son, Jim, accompanied his father on these surveys and
shot the motion picture footage. After the 1926 survey, Jim
Dorsett joined the staff of the National Geographic Society
as a photographer; he died in 1927. The series consists
of 1 to 4–frame opening segments from each film, with
accompanying caption for the subject contents of each film.
Covering the years 1925 and 1926, the films documented
the Dorsetts’ journeys to Manchuria, China, Ceylon, Java,
and Sumatra. In addition to footage of different varieties
of soybeans found during the surveys, these film clips also
show examples of indigenous flowers, plants, and trees,
including wild peony (500), sorghum (313), Dutchman’s
Pipe (331), the King Coconut (405), and the Cannon Ball
Tree (480).
“The camera used 35mm film wound onto special
cartridges, and produced 18 x 24mm images. Duplicate
positives, negatives, and contact prints have been made from
these film clips. The cellulose nitrate and cellulose acetate
film (probably made in the 1950’s as a copy) are unstable
and should not be used. The whereabouts of the motion
pictures, from which these clips were taken, are unknown.”
2247. Liu, Peter. 1924-1927. List of plants and fruits
collected in China by American agricultural explorer P.H.
Dorsett, collaborator J.H. Dorsett, and interpreter Peter Liu
[1924-27]. Washington, DC: Foreign Plant Introduction
and Forage Crop Investigations, Bureau of Plant Industry,
USDA. *
• Summary: One microfilm copy is at the National Archives
in Washington, DC, in Records of the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Record Group
54. See: “National Archives Microfilm Publication No.
M840. Expedition Reports of the Office of Foreign Seed and
Plant Introduction of the Department of Agriculture, 19001938.” Roll 27, volume 102. This microfilm roll may also
be available for viewing or duplication at one of the various
regional branches of the National Archives (e.g. San Bruno,
California).
2248. Dorsett, Palemon Howard. 1924-1930. Photographs,
notes, and observations on vegetables and seasoning plants
of northern China, Manchuria, and Japan compiled almost
wholly from agricultural exploration reports, 1924-26 and
1929-30. Washington, DC: Foreign Plant Introduction
and Forage Crop Investigations, Bureau of Plant Industry,
USDA. *
• Summary: One microfilm copy is at the National Archives
in Washington, DC, in Records of the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Record Group
54. See: “National Archives Microfilm Publication No.
M840. Expedition Reports of the Office of Foreign Seed
and Plant Introduction of the Department of Agriculture,
1900–1938.” Roll 20, volume 73. This microfilm roll may
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also be available for viewing or duplication at one of the
various regional branches of the National Archives (e.g. San
Bruno, California). Address: Agricultural Explorers, USDA,
Washington, DC.
2249. Evvard, John M. 1924. Soybean hay for the breeding
ewes. American Society of Animal Production, Record of
Proceedings p. 88-93. Annual Meeting of 1923.
• Summary: “With the collaboration of Russell Dunn and
C.C. Culbertson.
“In order to determine just how good this feed is for
ewes, and how it compares with alfalfa hay, we carried out
the following experiment.” Address: Animal Husbandry
Section, Iowa Agric. Exp. Station.
2250. Jefferson, Richard Ralph. 1924. Legumes adapted to
acid soils. PhD thesis, Iowa State College (Ames). 226 p. *
• Summary: Working with Hughes at the Iowa Experiment
Station, Jefferson summarized all the information available
from the different stations in connection with the adaptation
of various legume crops to acid soils; he also made
comparisons using acid soils in pots in a greenhouse. He
concluded by placing the legumes into three groups: (1)
Legumes which ordinarily do not do well in acid soils: the
biennial sweet clovers, Hubam cover, annual yellow sweet
clover, and alfalfa. (2) Legumes benefitted by lime but
which will make a fair growth on moderately acid soils:
Canada field peas, medium red clover, mammoth red clover,
crimson clover, white clover, alsike clover. (3) Legumes not
seriously affected by soil acidity: burr clover, sulla, vetches,
field beans, soybeans, Cherokee clover, kudzu, velvet beans,
cowpeas, Japan clover or lespedeza, blue lupine, serradella.
2251. Missouri Agricultural Experiment Station, Service
Circular. 1924. Corn and soybean combination. No. 16. 4 p.
*
2252. Nelson, Martin. 1924. Soy beans. Arkansas
Agricultural College, Extension Circular No. 167. 2 p. *
• Summary: Has a short paragraph on harvesting the beans,
and on storing the seed.
2253. Thorne, C.E. 1924. The maintenance of soil fertility.
Ohio Agricultural Experiment Station, Bulletin No. 381. *
• Summary: Thorne conducted a series of fertility
experiments on eight principal soil types in Ohio. The
results of his studies indicate that in comparison to corn and
wheat, the soybean plant responds poorly to direct mineral
fertilization.
2254. Funk Bros. Seed Co. 1924. Catalog. Bloomington,
Illinois. See p. 16-17.
• Summary: Page 16 states: “At the annual summer meeting
of the National Soy Bean Association held at the Wisconsin

State College of Agriculture it was the general opinion
farmers could profitably replace part of their oats acreage
with Soy Beans. Land that will produce 50 to 60 bushels
of corn will grow 20 to 25 bushels of Soy Beans. Twenty
bushels of Soy Beans, 60 pounds to the bushel means 1200
pounds of grain, while 40 bushels of oats means 1280
pounds of grain. In other words we can grow almost as many
pounds of Soy Beans per acre as oats and beans are worth
at least twice as much for feeding and more than double for
market purposes.
“Prof. J. C. Hackleman told of the rapid increase of Soy
Beans in Illinois which now totals 674,000 acres. Severe
clover failures in Illinois brought on the use of Soy Beans
as a substitute hay crop. Indiana reported acreage doubled
in 1923 and now totals 240,000 acres. Iowa estimated the
acreage at 200,000 acres. Farmers are being compelled to
give more attention to the growing of Soy Beans. Their
success is no longer an experiment.”
At the bottom of page 16 we read in large, bold letters:
“We offer only those varieties that have proven a success. We
make a specialty of supplying only the best seed obtainable
in this country.”
Page 17 describes the four main soy bean varieties sold
by Funk Bros.: Manchu (105-110 days), Ito San (105-110
days), A.K. (110-115 days), and Midwest (110-115 days); a
photo shows each. Other minor varieties sold by Funk are
Ebony, Sable, Early Brown, Illinois 13-19, Ohio 9035.
At the top of page 17: “Funk Farms established 1824–
25,000 acres in our farms.” Address: Bloomington, Illinois.
2255. Hutcheson, Thomas Barksdale; Wolfe, Thomas
Kennerly. 1924. The production of field crops: A textbook
of agronomy. 1st ed. New York, NY and London: McGrawHill Book Company. xv + 499 p. Illust. Index. 23 cm.
Series: Agricultural and Biological Publications, C.V. Piper,
consulting editor. [3 soy ref]
• Summary: Preface: This book is designed to meet the
needs of a standard course in field crops.
A table (p. 44) shows the yields per acre (of hay in
tons, and seed in bushels; average of 6 seasons) of different
soybean varieties tested at the Virginia experiment station.
The varieties tested are Haberlandt, Mongol, Austin,
Hollybrook, Virginia, Sable, Chiquita, and Medium Black.
The highest hay yields came from Austin (3.14 tons) and
Haberlandt (2.90). The highest seed yields came from
Haberlandt (27.25 bu) and Mongol (24.58).
A full-page photo (p. 45) shows a field where a variety
test is being conducted. “Note differences in degrees of
maturation.”
The section on “Shrinkage in grain” states (p. 132):
“Soybeans.–According to Welton the percentage of shrinkage
of soybean seed, containing 17.67 per cent moisture at time
of storage, was 3.76 per cent from Nov. 2, 1911 to Oct. 23,
1912.
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The section on “The proper stage for harvesting some of
the principal forage crops” has a subsection on “legumes.”
Soybeans (p. 146) can be successfully cut for hay over a
period of several weeks. Generally, they are best harvested
when the pods are well filled and the lower leaves turning
yellow. At the West Virginia Experiment Station, results
reported by Dorsey (1918) showed that dry matter increases
more than three times after blooming until the pods are full.
“Each constituent studied, except for the protein, was found
to be highest when the leaves had begun to fall from the
lower portion of the stems.”
A table on this same page 146 shows the “Yield of
various nutrients in soybeans cut in different stages, in
pounds per acre, at the West Virginia experiment station.
The columns are: Date of harvest. Maturity (e.g., in bloom,
or pods forming). Green forage. Dry matter. Protein. Fats.
Carbohydrates. Fiber. Ash. Note: Protein peaked about 1
week after all the other nutrients.
The chapter on “Hay making” has a section titled
“Practices in curing some of the principal crops.” The
paragraph on soybeans (p. 160) begins: “Soybean hay can be
more easily cured than can cowpea hay. However, with these
two legumes, as with alfalfa and the clovers, the object is to
prevent the loss of leaves as far as possible.”
The chapter on “Silage” has a section titled “Crops for
silage.” Corn and soybeans (p. 164) are considered “the most
desirable crops for silage purposes.”
Chapter 44, titled “Soybeans (Soja max)” has the
following contents: Introduction. World production.
Production in the United States. Historical. Classification.
Varieties and their distribution. A table shows, listed
alphabetically: Barchet, Biloxi, Black Eyebrow, Chestnut,
Chiquita, Early Brown, Ebony, Elton, Haberlandt, Hahto,
Hollybrook, Ito San, Laredo, Mammoth Yellow, Mammoth
Brown, Morse, Tarheel Black, Virginia, Wilson, Wilson Five;
for each is given the number of seeds per bushel (seed size),
and the number of days to maturity. Composition. Botanical.
Uses (incl. oil, hay, silage). Culture: Seeds, time of seeding,
rate of seeding, depth of seeding, inoculation, methods of
seeding, time of cutting for hay. Curing soybean hay. Time of
cutting for seed. Methods of harvesting seed.
Crops to which a full chapter is devoted: Cereals. Corn.
Wheat. Oats. Barley. Rye. Buckwheat. Sorghums. Cotton.
Tobacco. Potatoes. Sweet potato. Peanuts. Some cultivated
grasses. Clovers. Alfalfa. Soybeans. Miscellaneous crops:
Cowpeas, millets, vetches, rape, field pea, sunflowers,
mangel-wurzels, sugar beets, sugar cane, flax, rice. Contains
a lengthy bibliography (p. 464-77). Also contains many
interesting black and white photos, many tables, and a few
maps.
Thomas B. Hutcheson was born in 1882. Thomas
Kennerly Wolfe was born in 1892. Address: 1. MS, MSA; 2.
MSc, PhD. Both: Prof. of Agronomy, Virginia Polytechnic
Inst.; and Agronomist, Virginia Agric. Exp. Station,

Blacksburg, Virginia.
2256. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1924. Department of Poultry Husbandry.
36:39-43. For the year ending June 30, 1923.
• Summary: The section titled “Soybean oilmeal can replace
tankage” (p. 39-40) begins: “The experiments on substitution
of soybean oilmeal for tankage in rations of laying pullets
have been continued for a second year.” This year 180
Barred Plymouth Rocks were added to the experiment.
The soybean oilmeal was “supplemented with a mineral
mixture (consisting of 35% soluble bone ash, 40% powdered
limestone, and 25% common salt) in sufficient quantity to
replace the loss of minerals when tankage was substituted by
soybean oilmeal.”
“Leghorn pullets with tankage laid an average of 139
eggs and consumed 70 pounds of feed per bird while those
with soybean oilmeal and mineral averaged 150 eggs and
consumed 80 pounds of feed. These data indicate that
soybean oilmeal when supplemented with a proper mineral
mixture can be used to replace particularly or entirely the
tankage in a ration for laying pullets.”
However Barred Plymouth Rocks laid more eggs when
fed tankage.
Note: Allen G. Philips, B.S.A., is chief of poultry
husbandry. Address: Lafayette, Indiana.
2257. Jenkins, J. Mitchell. 1924. Station No. 4: Rice
Experiment Station, Crowley, Louisiana. Louisiana
Agricultural Experiment Station, Annual Report 35:46-49.
For the year 1923. See p. 47-48.
• Summary: On pages 47-48 we read: “In the general
rotation with soybeans, conducted on the greater part of the
Station, as well as in the special rotation experiments, the
yields of rice secured, prove, as heretofore reported, that it
is from the growing of the soybean in rotation with rice that
the lands of southwestern Louisiana are to be made more
productive and the quality of rice improved. The yields
of rice secured this year on land that produced a crop of
soybeans in 1922, are far in excess of those secured from
commercial fertilizer, or from land allowed to lie idle. Not
only has the yield of rice been increased by the cultivation of
the soybean, but weed growth, especially red rice, has been
eradicated and kept under control; and it requires scarcely
half the work to obtain a good seed bed following a crop of
soy beans that is necessary following a crop of rice.
“If the beans are harvested when mature, an average
yield of about ten bushels may be expected. At the present
time, there is not enough seed produced of the Biloxi variety
to supply the demand. It is not necessary in growing the
soybean in rotation with rice, to plant before the last of May
or first of June, and the harvest will not take place before
the early part of November. Thus it is seen that teams and
labor employed in growing rice can be employed in seeding
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the bean crop after the greater part of the rice crop has been
seeded; and in harvesting the bean crop after the main part of
the rice crop has been harvested.” Address: Superintendent
of the Station, and Asst. Agronomist, Office of Cereal
Investigations, Bureau of Plant Industry [USDA].
2258. Johansen, Holger. 1924. Annual report of the Canal
Zone Plant Introduction Gardens for the fiscal year 1924.
Mount Hope, C.Z. [Canal Zone]: The Panama Canal Press.
11 p. See p. 9.
• Summary: In the introduction (p. 3), Johansen states that
this is the report for the fiscal year ended June 30, 1924.
In about July 1923 “I was authorized to make a trip to
Washington, D.C., to visit the Department of Agriculture,
and I obtained a large number of valuable plants and brought
them back to the Canal Zone. These plants were the first
plant inhabitants of the Plant Introduction Gardens. Shortly
afterwards a number of plants were donated to the gardens
by the District Quartermaster at Pedro Miguel, these had
been obtained by him the previous year from Washington,
D.C.
The section titled “Leguminous cover crops” (p. 9) states
that “None of the following Soy beans grew to satisfaction,
possibly on account of lack of proper inoculation: Biloxi,
Laredo, Peking, Tokio, Virginia, Wilson.”
Note: This is the earliest document seen (Feb. 2009)
concerning the cultivation of soybeans in the Canal Zone or
in Central America. This document contains the earliest date
seen for the cultivation of soybeans in the Canal Zone or in
Central America (1924). The source of these soybeans was
almost certainly the Department of Agriculture in the United
States, which owned the Canal Zone and its gardens at this
time. Address: Agronomist, Balboa Heights, Canal Zone
[Panama].
2259. Kidder, A.F.; Stoneberg, H.; Breeden, E.K.;
Hernandez, P. 1924. Station No. 2: Baton Rouge, Louisiana.
Louisiana Agricultural Experiment Station, Annual Report
35:17-32. For the year 1923. See p. 18.
• Summary: The section titled “Crop production” states:
“The variety tests of corn, cotton, oats, soy beans and sugar
beets have been continued.”
“Four plantings of soy bean varieties were made at
intervals of two weeks, beginning on the 10th of May. The
earliest planting produced the highest yield in both seed
and hay. Biloxi and Mammoth Yellow are recommended
for seed. The Ebony matures seed much earlier and is a
good variety for hogging down with early corn. Otootan,
Barchet, Laredo and Virginia are the varieties to use for hay
production.” Address: 1. Agronomist; 2. Asst. Agronomist; 3.
Farm Manager; 4. Asst. Agronomist.
2260. Kuntz, Pedro Richardson. 1924. Annual report of
the division of agronomy for the fiscal year of 1923-1924.

Insular Experiment Station of the Department of Department
of Agriculture and Labor of Porto Rico, Annual Report. p.
41-61. Fiscal year 1923-1924. See p. 57-58.
• Summary: In the section on the annual report of the
Horticulturist, subsection 1 titled “Leguminous plants”
(p. 57-58) states that the following soybean varieties
were obtained from the U.S. Department of Agriculture:
“Mammoth Yellow, Mammoth Brown, Hahto No. 476,
Tarheel Black, Pekin [Peking] No. 472, Tokio, Virginia No.
512, and Biloxi.”
A great deal of seed of the different legume varieties has
been “sent to farm agents and people who ask for it from all
over the Island.” A table shows that soybeans were sent to 12
agents. Address: Chief, Div. of Agronomy, Mayaguez, Puerto
Rico.
2261. Mumford, H.W. 1924. Progress of investigations.
Illinois Agricultural Experiment Station, Annual Report
36:1-24. For the year ended June 30, 1923. See p. 11, 14-15.
• Summary: The section titled “Agronomy” states (p. 14):
“The physiological life history studies of corn, wheat, and
soybeans promise to be a fruitful line of research.” Kudzu is
also mentioned on this page.
The section on “Animal husbandry” states (p. 1415) states: “The beef cattle division has started a series of
investigations to determine the relative value of cottonseed
meal, soybean meal, and ground soybeans as nitrogenous
supplements to corn in the ration for fattening mature steers
in dry lot on short, heavy feed.”
“Ground soybeans proved to be inferior to either
cottonseed meal or soybean oil meal.”
The section titled “Dairy husbandry” states (p. 19): “The
division of milk production has been making a study of the
use of soybean oil meal, soybean hay, and soybean straw for
dairy cattle.”
This annual report mentions “olericulture” (p. 23) which
Webster’s Third New International Dictionary (1963) defines
as “a branch of horticulture that deals with the production,
storage, processing, and marketing of vegetables.” In this
article they are called “truck crops.” Other branches of
horticulture are pomology and floriculture. Address: Director
of the Station, Urbana, Illinois.
2262. Osborne, Thomas B. 1924. The vegetable proteins.
2nd. ed. London and New York, NY: Longmans, Green, and
Co. xiii + 154 p. Illust. Index. 25 cm. Series: Monographs on
Biochemistry. 2nd ed. 1924. [820 ref]
• Summary: The first edition of this classic book was
published in 1909. This edition is “Dedicated to Samuel W.
Johnson under whose direction the author first undertook his
investigation of the vegetable proteins.” Contents: Preface to
the second edition. Preface to the first edition. 1. Historical
review. 1. Historical review (The study of vegetable
proteins began in 1745 with Beccari and wheat gluten;
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most publications during the 1700s were on this subject).
2. Occurrence of proteins in the different parts of plants,
and their general characteristics. 3. Chemical individuality
of protein preparations. 4. Classification of vegetable
proteins: Simple proteins (albumins, globulins, glutelins,
prolamins, albuminoids, histones, protamines), conjugated
proteins (nucleoproteins, glycoproteins, phosphoproteins,
hæmoglobins, lecitoproteins), derived proteins (primary,
secondary protein derivatives {proteoses, peptones,
peptides}). 5. The relation of proteins to acids and bases,
by L.J. Henderson, Ph.D., Sc.D. 6. Solubility of vegetable
proteins. 7. Precipitation of vegetable proteins. 8. Denaturing
of vegetable proteins. 9. Products of hydrolysis of vegetable
proteins. 10. The proteins of green plants. 11. The nutritive
value of vegetable proteins. 12. Some physiological relations
of vegetable proteins to the animal organism and the
biological relations of seed proteins to one another.
On p. 24 is a full-page “list of the principal globulins,”
with the scientific name of each plant and 1-2 key references
for each plant species: Legumin is found in the seeds of the
pea, horse-bean, vetch, and lentil. Vignin in seeds of cowpea. Glycinin in seeds of soy bean, Glycine hispida (Osborne
and Campbell, 1898, p. 6). Phaseolin (crystalline) and
conphaseolin, in seeds of kidney-bean. Conglutin is found in
seeds of lupines. Vicilin in seeds of horse-bean. Stizolobin in
seeds of Chinese velvet-bean. Canavalin and concanavalin
in seeds of Jack bean. Arachin and conarachin in seeds of
peanut. Acerin in seeds of maple. Corylin in seeds of hazelnut. Amandin in seeds of almond, peach, plum, apricot?
Juglansin in seeds of American black walnut. Excelsin
(crystalline) in seeds of Brazil-nut. Edestin (crystalline) in
seeds of Hemp. Avena (crystalline) in seeds of oat. Castanin
in seeds of European chestnut. Maysin in seeds of maize
(corn). Tuberin in seeds of potato. Cucurbitin in seeds of
squash.
A similar table (p. 25) notes a globulin (crystalline alpha
form) in the seeds of “adsuki bean, Phaseolus angularis. The
only well-defined glutelins are: Glutenin in seeds of wheat.
Oryzenin in seeds of rice. Maize glutelin in seeds of maize
(p. 26).
A table titled “partition of nitrogen in different proteins”
gives values for all the proteins listed on p. 24. For example–
the legumelin in soy-bean seeds: (1) In per cent. of protein:
Nitrogen as ammonia 1.18. Basic nitrogen 3.08. Non-basic
nitrogen 11.44. Nitrogen in magnesium oxide precipitant
0.39. Total nitrogen: 16.09. In per cent. of nitrogen: Nitrogen
as ammonia 7.3. Basic nitrogen 19.1. Non-basic nitrogen
71.1. A similar table (p. 73) shows the per cent. of protein in
various amino acids. For example–the legumelin in soy-bean
seeds: Percent of protein in–Histidine 2.04. Arginine 5.35.
Lysine 4.91. Basic nitrogen calculated 3.21. Basic nitrogen
precipitated 3.08. Difference +0.13. Page 80 shows a graph
of percent of total amino nitrogen digested vs. time (0-350
hours) for soy-bean globulin and other seed globulins. Pages

106-07 discuss the nutritive value of vegetable proteins,
focusing on those of the soy-bean. “The leguminous
seeds which are rich in protein have many times been
recommended as cheap and desirable substitutes for the more
expensive animal proteins. With the exception of the soybean, however, these seeds have never been used extensively
as a major constituent of the diet.” Address: Research
Chemist in the Connecticut Agric. Exp. Station, New Haven,
Connecticut; Research Associate of the Carnegie Institution
of Washington, DC.
2263. Wolf, F.A.; Lehman, S.G. 1924. Report of division of
plant pathology. North Carolina Agricultural Experiment
Station, Annual Report 47:82-85. [1 ref]
• Summary: The long section titled “Soybean diseases” (p.
82-83) states: “Work on certain soybean diseases was begun
at this station eight years ago and as a result several of the
more important maladies of this crop are now well known.”
The soybean in North Carolina was subject to at least
12 diseases, of which about half were constantly recurring
and of major importance. Soybean mildew [Peronospora
sojae (=P. manshurica)] has been shown to be distinct from
clover mildew [P. trifoliorum]. Anthracnose of soybeans
[Colletotrichum glycineum (=C. dematium f. truncata)],
which is the previous report was believed to be due to
Glomerella cingulata, has been shown to be distinct. “The
results of investigation on bacterial pustule mentioned
in the report of the previous year have been submitted
for publication.” “The root rot disease due to Pythium de
Baryanum” [Soybean root rot (Pythium debaryanum?)] was
recorded for the first time. “Little that is new has been added
during the year to the data on brown spot disease, Septoria
glycines.” “Work is in progress on the root rot disease with
which Sclerotium bataticola is associated.” Address: Div. of
Plant Pathology.
2264. Portrait of Dr. Charles V. Piper (Photograph). 1924?
Undated.
• Summary: This tiny (1.7 by 1.3
inch), undated black-and-white
photo was published in Soybean
Digest, Sept. 1944, p. 14. Dr. Piper
died in 1926.
Wikipedia now (Aug. 2011) has a
good biography of “Charles Piper.”
2265. Perkins, Alfred T. 1925. The
effect of bacterial numbers on the
nodulation of Virginia soy beans. J.
of Agricultural Research 30(1):95-96. Jan. 1.
• Summary: The scientific name of the bacteria in soy bean
root nodules is Bacillus radicicola. A little-considered factor
which affects nodulation is the number of these organisms
“present in the substrata. It is but logical to suppose that
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the greater the number of infecting organisms present the
greater will be the number of nodules produced.” Two tables
show the “Effect upon nodulation of increasing the number
of bacteria.” Both show the above statement is true, but
there is a point of diminishing returns. Address: Dep. of Soil
Chemistry and Bacteriology, New Jersey Agric. Exp. Station.
2266. Crops and Markets (USDA). 1925. Wholesale prices of
field seeds, January 3, 1925. 3(2):29. Jan. 10.
• Summary: Soy beans are included in this table. Average
test–Purity: 98.7%. Germination 94%. Wholesale prices (per
bushel) in: Baltimore, Maryland $6.50. Richmond, Virginia
$5.00. Louisville, Kentucky $3.75. Chicago, Illinois $4.00.
Minneapolis, Minnesota $4.85. Kansas City, Missouri $4.60.
Average for U.S. Jan. 5, 1924 $4.25. Average for U.S. Jan. 6,
1923 $4.35. Address: Washington, DC.
2267. McHargue, J.S. 1925. The occurrence of copper,
manganese, zinc, nickel, and cobalt in soils, plants, and
animals, and their possible functions as vital factors. J. of
Agricultural Research 30(2):193-96. Jan. 15.
• Summary: It has long been taught that available
compounds of only 10 elements are all that are needed for
the normal growth and maturation of agricultural crops.
These are carbon, hydrogen, oxygen, nitrogen, phosphorus,
potassium, calcium, magnesium, sulphur and iron. However
it is well known that a much larger number of elements occur
in small amounts in fertile soils and in the ashes of normal
plants that have grown in those soils.
During the past 50 years, investigators have shown
that the elements arsenic, antimony, cadmium, copper,
manganese, zinc, nickel, cobalt, barium, strontium, bromine,
and iodine are widely distributed in both soils and plants.
Table 1, “Metals found in vegetable substances,
expressed in parts per million of moisture-free material:
Soybean leaves–Copper 8.0, iron 336.0, manganese 160.0,
zinc 110.0, nickel trace, cobalt trace. Soybean seeds–Copper
12.0, iron 70.0, manganese 32.5, zinc 18.4, nickel 3.92,
cobalt trace.
Further research is needed to determine the
physiological function of these metals in plants and animals.
Address: Research Chemist, Kentucky Agric. Exp. Station.
2268. Crops and Markets (USDA). 1925. Wholesale prices of
field seeds, January 10, 1925. 3(3):45. Jan. 17.
• Summary: Soy beans are included in this table. Address:
Washington, DC.
2269. Crops and Markets (USDA). 1925. Soy beans selling
freely in East. 3(4):61. Jan. 24.
• Summary: “The movement of soy beans from growers’
hands has been below that of last year in all producing
sections except North Carolina. In the latter section reports
to the United States Department of Agriculture indicate that

65% of the crop has been sold by growers up to January 14,
compared with 35% up to a similar date last year.”
A table titled “Soy bean price and movement by states”
gives statistics for Delaware, Maryland, Virginia, North
Carolina, South Carolina, Tennessee, Illinois, Indiana, Ohio,
and Missouri. For each state it gives: (1) Prices offered
growers for thresher-run soy beans, per 10 lbs. on Jan. 18,
1924; Dec. 16, 1924; Jan. 14, 1925. (2) Percentage of each
crop sold by Jan. 18, 1924; Dec. 16, 1924; Jan. 14, 1925.
Address: Washington, DC.
2270. Hackleman, J.C. 1925. Re: Sorry to learn of Mr.
Morse’s misfortune. Letter to Mr. H.L. Westover, Bureau of
Plant Industry, Washington, D.C., Jan. 25. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Mr. Westover: Mrs. Hackleman and I are
certainly very sorry to learn of Mr. Morse’s misfortune. This
was certainly a great shock to him. We have been wondering
how old the baby was.
“Since I hate to write Mr. Morse for details, I wonder if
you would be kind enough to give us some information when
you find it convenient.
“I saw Mr. Miller this week, and got a copy of the report
from him, so if you have not already sent Mr. Morse’s report,
you do not need to do so. If it does come in, I will return it
immediately.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Box 12–Illinois-Indiana.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., Dec. 2012. Address: Dep. of Agronomy, Univ. of
Illinois, College of Agriculture, Agric. Exp. Station, Urbana,
Illinois.
2271. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1925. Oilseeds. 10(4):70. Jan. 28.
• Summary: “The soy bean crop of the Nanking district of
China is reported to have given a yield about 35 per cent
below normal this year, and much below the unusually good
crop of 1923.”
2272. Georgeson, C.C. 1925. Report of the agronomist in
charge. Alaska Agricultural Experiment Stations, Annual
Report. p. 1-28. For the year 1923. Published Jan. 1925. See
p. 13.
• Summary: In the section titled “Silage” (p. 13) is a
subsection on “Soybeans,” as follows: “The varieties
Mandarin and Pekin [Peking] were planted May 15 [1923]
and grew slowly. By the end of August, the plants stood
only 22 inches high, and none of them reached the blooming
stage. Evidently interior Alaska is not a soybean country.”
Note: This is the earliest document seen (March
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2016) concerning soybeans in Alaska, or the cultivation of
soybeans in Alaska. This document contains the earliest date
seen for soybeans in Alaska, or the cultivation of soybeans in
Alaska (15 May 1923).
Note also that a C.C. Georgeson was the key figure in
soybean research at the Kansas Agric. Exp. Station in the
1890s. Address: Sitka, Alaska.
2273. Perkins, Alfred T. 1925. Regarding the possible
adaptation of soy bean Radicicola to a specific host variety.
J. of Agricultural Research 30(3):243-44. Feb. 1. [1 ref]
• Summary: “The soy bean Radicicola organism does not
tend to become adapted to specific host varieties of soy
beans. The differences in nodulation shown by the several
varieties of soy beans may be due to some physiological
difference in the varieties, possibly a difference in ability to
conduct carbohydrates to the roots or proteins away from the
roots.” Address: New Jersey Agric. Exp. Station.
2274. Robison, W.L. 1925. Soybean oilmeal as a protein.
Method of oil extraction effects meal as hog feed. Ohio
Farmer 155(6):162-63. Feb. 7.
• Summary: Results of experiments in feeding soybean
oilmeal to hogs at the Ohio Agricultural Experiment Station.
Address: Ohio Agric. Exp. Station, Wooster.
2275. Morse, W.J. 1925. Re: Soybean growers meeting.
Soybean varieties. Letter to K.E. Beeson, Indiana Corn
Growers’ Assoc., La Fayette, Indiana, Feb. 12. 1 p. Typed,
without signature (carbon copy). [1 ref]
• Summary: “Dear Mr. Beeson: I have your letter of
February 4, making inquiry as to the date of the summer
meeting of the National Soybean Growers’ Association, and
also the place. Although we have not set the exact dates, I
have talked over the matter with the Maryland and Virginia
representatives...”
“As to the varieties of soybeans adapted to your territory
available through congressmen, I think that the only one
available is the Manchu variety.
“Regarding your request for 5 pounds of the Columbia,
Arlington, Sherwood, etc., through them, will say that
such varieties are not available. These varieties are only
handled by the Office of Forage Crops, and we have only
limited amounts which we put out in different sections for
cooperative tests. If you desire to put out a few tests, we
would be very glad to arrange a cooperative test with you.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#11.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant

Industry, Washington, DC.
2276. Piper, C.V. 1925. Re: Want to start plots of
forage plants at new station in South Carolina. Letter
[memorandum] to W.J. Morse, A.J. Pieters, and H.N. Vinall
[USDA], Feb. 21. 1 p. Typed, without signature (carbon
copy).
• Summary: “Gentlemen: The Office of Cotton
Investigations is starting a new station in South Carolina. The
man in charge is D.M. Simpson, Route 1, Charleston, South
Carolina. They are just starting out this spring, but want to
put in a lot of 1/20 acre plots of forage plants. I suggested
that they should include in this the following: soybeans,
cowpeas, velvetbeans, beggarweed, Bermuda grass, carpet
grass, bur clovers, narrow-leaf vetch, Melilotus, sorghums,
and various grasses which I will attend to. Some of these,
of course, should be planted in the spring, and some in the
fall. The soil is Norfolk sandy loam. Will you kindly make
up packages of the different seeds you think that they should
have in their preliminary trial plots and send them direct
to Mr. Simpson with such letter as you deem necessary. In
the case of the soybeans, cowpeas, and velvetbeans I would
suggest that they be sent not more than five varieties of each.
Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Senior Agronomist in Charge,
Office of Forage Crop Investigations [Bureau of Plant
Industry, USDA, Washington, DC].
2277. Morse, W.J. 1925. Re: Confusing mottling with
crossing. Letter to Dr. R.A. Oakley, USDA, Washington, DC,
Feb. 13. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: With reference to the
correspondence from Prof. R.A. Moore, University of
Wisconsin, Madison, Wisconsin, regarding the Manchu
soybean seed, will say that I am afraid Prof. Moore is
confusing mottling with crossing. I have looked over the
sample and found, as one will with nearly all samples of the
Manchu, a slight mottling, which is not always an indication
of hybridization or crossing. In our experiments with mottled
Manchus we have found very little crossing. The mottling
problem is receiving considerable attention in the Middle
West States, and results show that nearly all mottling is due
to other than crossing. In some cases when pure yellow seed
has been planted, there is a tendency under certain conditions
for a considerable of the resulting seed to be mottled. On the
other hand, cases are known where seed more or less mottled
produced pure yellow seed. I doubt very much if you will
find any samples of the Manchus but that will have a few
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mottled beans. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
2278. Crops and Markets (USDA). 1925. Soybean shipments
reduced. 3(9):141. Feb. 28.
• Summary: “Total shipment of 1924 crop soybeans are
expected to be about 20% less than those of the 1923 crop
last season... Of the total quantity of soybeans which it is
estimated will be shipped about 40% had been shipped up to
January 26, compared with 35% of the 1923 crop up to the
same date last year.”
“Prices paid growers are considerably higher than were
paid last year in the Eastern and Southeastern States but the
same or slightly less in the Corn Belt States except Missouri
where the average is about 20% higher at $4.15 per 10 lbs.”
Cowpeas and velvet beans are also discussed. Address:
Washington, DC.
2279. Holdaway, C.W.; Ellett, W.B.; Harris, W.G. 1925.
The comparative value of peanut meal, cottonseed meal,
and soybean meal as sources of protein for milk production.
Virginia Agricultural Experiment Station, Technical Bulletin
No. 28. 43 p. + 11 p. of Appendixes. Feb. [11 ref]
• Summary: “The work here reported is a compilation of
data of feeding trials with peanut meal, cottonseed meal, and
soybean meal...
“Since no satisfactory method has been found to
compare the utilization of feed protein for milk production
under all conditions, two methods are used in the case of the
three concentrates being tested. An analysis of the results
will be made from the standpoint of the total protein and its
relation to the results and from the digestible crude protein,
not considering the nitrogen balance or the metabolic feces
nitrogen. Second, a modification of Thomas’ formula that
was used for data on growth will be used here and discussed.
The last method is an attempt to apply Thomas’ method to
milk production, an adaptation of which was used by Nevins
(8) and Mitchell and Villegas (9) in work on growth...”
Address: Blacksburg, Montgomery County, Virginia.
2280. Smith, Raymond S. 1925. Experiments with
subsoiling, deep tilling, and subsoil dynamiting. Illinois
Agricultural Experiment Station, Bulletin No. 258. p. 153-70.
Feb.
• Summary: Extensive comparisons of yield after 7-inch
plowing, subsoiling 14 inches deep, deep tilling 14 inches
deep, and dynamiting, are given for corn, soybeans, wheat,

and sweet clover from 1913-1922 (See table 6, p. 162). All
tillage operations were performed in the fall. The soil is
a gray silt loam underlaid by a rather impervious layer of
tight clay, varying from near the surface to 19 inches below.
The yield (bushels per acre) for soybeans over 7 years was
highest when the soil was dynamited (16.4), but almost as
high (16.3) when plowed 7 inches deep.
2281. Wilkins, F.S. 1925. Inoculation increases yield of
soybeans: Some conclusions from tests of different methods.
Successful Farming 23:15, 64. Feb.
• Summary: A summary of the research of Prof. W.H.
Wright, who has charge of agricultural bacteriology at the
University of Wisconsin. Most of his work is related to
soybeans. Professor Wright has found that some strains
of bacteria will satisfactorily inoculate a certain variety of
soybeans, while other strains will not inoculate that variety at
all. He finds that there is “great variation in the susceptibility
of different varieties of soybeans to the same bacteria. For
instance, the Manchu is the most difficult variety to inoculate
of any he has tested; the Wisconsin Black, Ito San, and Early
Brown are intermediate, while the Black Eyebrow variety is
the easiest to inoculate of any that have been tested.”
Cultures for inoculating soybeans can be obtained from
most seed companies. They are easy to use by following the
directions on the bottles.
A photo shows the roots of ten soybean plants, each with
many nodules on their rots. “Well inoculated legumes yield
more and are richer in protein.” Address: Iowa Agric. Exp.
Station.
2282. March 5–William M. Jardine (R), Kansas, becomes
U.S. Secretary of Agriculture under President Calvin
Coolidge (1923-1929) (Important event). 1925.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
2283. Lovell, Philip M. 1925. Care of the body. Los Angeles
Times. March 15. p. L24. Sunday magazine.
• Summary: When Commodore Perry visited Japan and
created the “open door” in the mid-1800s, he found many
interesting things. “For instance, dairy cows were unknown
and milk from animals was something not used.” When a
mother died at childbirth, either a wet nurse was found or
“ample substitutes for animal milk were found.
“The article below, reprinted from the Vegetarian
Magazine [Chicago, Illinois], is especially interesting, not
only because it presents a food infrequently used by the
American public, but also because it presents a new outlook
on the problem of feeding the delicate, keenly sensitized
stomach of the tiny baby.”
“’The American public, almost unawares, witnesses
today the tedious process of the advent of a new food.
Slowly and laboriously, as was the case with the tomato and
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potato, the soy bean is fighting its way into popular favor.
“’In sustaining 300,000,000 people for 3,000 years the
Chinese have worked out a vegetable diet with the necessary
constituents of a meat diet. The soy bean is the backbone.
Lack of proteins handicaps a vegetarian diet. Beans and peas
are richest in proteins, but not of the sort of proportion found
in meats–and needed for muscle building.
“’But the soy bean, having no starch, contains 40 per
cent of protein and 20 per cent of oil, thus resembling animal
foods; moreover, it contains a dozen kinds of proteins found
in milk. Some babies thrive better on soy milk than on cow’s
milk.”
“’Chinese make milk of soy beans, but our Americans
are so occupied in making cream puffs, serum, and money
that they have no time for making anything but animals to
kill and eat.”
“’Perhaps some day it [the USDA] will awaken to
the fact that soy bean milk having nourished the Chinese
centuries before the white man robbed the Indian of his
heritage, can more profitably adopt the same product to save
the nation. Sander Christensen has produced milk from rice
and it was good milk, but has not yet successfully canned it.
Americans want everything canned–religion, music, milk. If
this inventive man would turn his attention to soy bean milk,
we doubt not but we should soon be flowing in soy bean milk
and gaining health thereby.’”
Note: This is the earliest English-language document
seen (Feb. 2004) that uses the word “backbone” in
connection with the soy bean. It says: “The soy bean is
the backbone” of China’s meatless diet. Address: N.D.
[Naturopathic Doctor].
2284. Cates, J. Sidney. 1925. The rising tide of soy beans:
New light on inoculation speeds along the Gulf-to-Canada
sweep of the crop. Country Gentleman 90(12):8, 31. March
21.
• Summary: “People everywhere are just beginning to realize
that much more of the soy disappointment than previously
thought to be the case has been due to improper inoculation.”
W.F. Oldenburg, extension agronomist at Maryland, has
found that “bacteria strains best suited to the Mammoth
Yellow will not give good results when applied to earlier
varieties.”
By 1925, Country Gentleman was America’s most
widely read and respected farm magazine. Sidney Cates was
an influential agricultural writer of national reputation. It was
Cates who broke the hugely important story on the success
of the new hybrid-corn in the March 1929 issue of Country
Gentleman.
2285. Crops and Markets. Monthly Supplement (USDA).
1925. Comparative stocks, shipments, and prices of soy
beans, cowpeas, and velvet beans (Compiled from seed
shippers’ reports). 2(Supplement 3):99. March.

• Summary: Gives statistics for 1925 and 1926 for the states
of Delaware, Virginia, North Carolina, South Carolina,
Georgia, Illinois, Indiana, Ohio, Iowa, Missouri, and other
districts.
2286. Kammlade, W.G.; Mackey, A.K. 1925. The soybean
crop for fattening western lambs. Illinois Agricultural
Experiment Station, Bulletin No. 260. p. 197-211. March.
• Summary: “The two experiments reported in this bulletin
were undertaken to determine the usefulness of soybean
hay, soybean straw, whole soybeans, ground soybeans,
and soybean oil meal when fed with shelled corn, for
fattening western lambs.” Address: 1. Asst. Chief in Animal
Husbandry; 2. First Asst. in Animal Husbandry.
2287. Marsh, R.P.; Shive, J.W. 1925. Adjustment of iron
supply to requirements of soy bean in solution culture.
Botanical Gazette 79(1):1-27. March. [26 ref]
• Summary: “When the available iron supply in the medium
is slightly in excess of that actually required, the plants
may become chlorotic from the failure of iron to reach the
leaves in the necessary concentration, or they may show the
symptoms characteristic of iron toxicity.
“It appears that a delicate balance exists within the
plant which requires that the available iron in the culture
medium be limited to a very narrow range of concentrations
to produce optimum growth.” Address: Dep. of Plant
Physiology, New Jersey Agric. Exp. Station.
2288. Russell, E.Z. 1925. Swine production. Farmers’
Bulletin (USDA) No. 1437. 30 p. March. See p. 1-2.
• Summary: “In some sections [of the South] hogs may
be on pasture 12 months in the year. Cowpeas, soy beans,
and peanuts are leguminous crops that can be successfully
grown in the different sections. Corn grows readily in many
sections, and feeders report success with cassava, chufas, and
sweet potatoes.
“On many farms, particularly in the New England States
and on specially equipped feeding lots near large cities,
the feeding of garbage is carried on somewhat extensively.
Garbage-fed hogs do not make so rapid gains as corn-fed
hogs but they produce pork of equally good quality.”
“Soy beans are a rich protein feed, and should only be
fed when supplemented by corn or some other carbohydrate.
When soy beans are fed alone satisfactory gains will not be
made, and if fed alone for any considerable time the hog
carcasses will not be firm.” Feeding peanuts alone can cause
the same problem (p. 1-2).
“Castration: Pigs should be castrated while they are still
suckling their dams–early enough to allow plenty of time for
the wounds to heal thoroughly before weaning. For detailed
information on this subject consult Farmers’ Bulletin 1357,
Castration of Hogs” (p. 15). Address: Animal Husbandman
in Charge of Swine Investigations, Animal Husbandry Div.,
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Bureau of Animal Industry.
2289. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1925. Production of oil materials.
10(14):360-95. April 6.
• Summary: This is a look at world production and trade.
“Manchuria is by far the most important soybean producing
region for which an estimate is available. An unofficial
estimate for that part of China places the 1924 crop about
equal to or slightly greater than the 1923 harvest.”
“The most important oil imports are linseed and soybean
from the United Kingdom and China respectively.”
2290. Crops and Markets (USDA). 1925. Foreign crops and
markets: Production of oil materials. 3(15):240. April 11.
• Summary: “Manchuria is by far the most important
soybean producing region for which an estimate is available.
An unofficial estimate for that part of China places the 1924
crop about equal to or slightly greater than the 1923 harvest
of 2,500,000 tons. The Chosen [Korean] crop, according to
a commercial estimate, is much smaller this year than last,
while the United States crop is slightly larger. No recent
estimates are available for Japan.”
Large producers of olives for oil include Spain, Italy and
Greece.
“The hempseed, rapeseed and sesamum crops were
probably slightly smaller in 1924 than in 1923... In both
rapeseed and sesamum the crop of British India is the
dominating factor.” Address: Washington, DC.
2291. Crops and Markets (USDA). 1925. Foreign crops and
markets: United States trade in fats and oils. 3(15):240. April
11.
• Summary: “An outstanding decrease occurred in
the imports of soy-bean oil. This oil, though perfectly
wholesome as an edible product, is largely used as a
substitute for linseed oil in the paint industry. The domestic
production of soy beans is growing in importance, having
increased from 5,832,000 bushels in 1922 to 9,567,000
bushels in 1924.”
“Palm oil, obtained from the fleshy part of the palm
fruit, is used chiefly in the manufacture of soaps and in the
tin-plate industry.” Address: Washington, DC.
2292. Crops and Markets (USDA). 1925. Foreign crops and
markets: British oilseed, oil, and fat trade. 3(15):240. April
11.
• Summary: “That the vegetable oil crushing industry of the
United Kingdom has experienced a marked development
since 1913 is evidenced by the increase in British imports
of seeds, nuts, and kernels for crushing purposes. The oil
crushed from such imports during 1924 amounts to 603,000
short tons as compared with 434,000 tons in 1913. The
principal items in the British import trade in seeds, nuts, and

kernels are linseed from Argentina, palm kernels from West
Africa, cottonseed from Egypt, and copra from the Straits
Settlements and the Dutch East Indies.”
“In addition to its imports of seeds, nuts, and kernels,
the United Kingdom imports large quantities of refined and
unrefined oil. Palm oil from Nigeria is the most important
of such imports. Other oils imported in important quantities
are soya-bean oil from Japan, coconut oil from Ceylon and
the Netherlands, and cottonseed oil from Egypt.” Address:
Washington, DC.
2293. Dvorachek, H.E.; Herzer, F.H.; Mason, R.H.; Reed,
H.E.; Martin, E. 1925. Legume forages with corn and
cane for silage. Arkansas Agricultural Experiment Station,
Bulletin No. 196. 14 p. April.
• Summary: Contents: Introduction. Method of procedure.
Trial 1917-18. Trial 1918-19. Trial 1919-20. Trial 1920-21.
Trial 1921-22. Trial 1922-23. Trial 1923-24. Beef trial. Dairy
trial. Conclusions.
“The Southern States are admirably adapted to
the growing of a large number of legume forage crops,
particularly soybeans and cowpeas. At the time of harvest,
however, the rainfall is sometimes heavy, making the curing
of them into a good quality of hay rather difficult. In 1917
an experiment was begun at this station to determine the
advisability of ensiling such legume forages with corn or
sorghum instead of curing them for hay. Feeding trials were
made of these mixed silages to determine their feeding
value.” Soybeans were tested every year except the first,
1917-18.
Conclusions: “Corn and soybeans are a splendid
combination for silage making. The resulting silage is of
very good quality and more palatable than corn silage.
“Corn and soybean silage was considerably more
valuable than corn silage for both milk and butter fat
production...”
“Silage made from mature [sugar] cane and soybeans
is more valuable than silage made from immature corn,...”
Address: 1. Animal Husbandman and Dairyman; 2. Resigned
Sept. 1, 1918. All: Fayetteville, Arkansas.
2294. Moore, R.A.; Delwiche, E.J.; Briggs, G.M. 1925.
Soybeans–A good legume crop, borrowed from the Orient.
Wisconsin Agricultural Experiment Station, Bulletin No. 375.
31 p. April.
• Summary: Contents: Introduction. Soybeans as a stock
feed. Soybeans for hay. Soybeans provide rich concentrates
for stock feeding. Soybean oil meal or oil cake. Corn and
soybeans grown together. Soybeans for silage. Hogging
off and sheeping off. Soybeans for pasture. Soybean straw.
Soybeans are a good cash crop. A catch and emergency crop.
Soybeans improve the soil. Where it is profitable to grow
soybeans? Soybeans fit into rotation. Preparing the soil.
Inoculation necessary first year. Planting with corn. Care of
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growing crop. Harvesting soybeans. Threshing soybeans.
Storing the crop. The soybean plant. Selecting the variety.
Tests of soybean varieties. Best varieties for Wisconsin. First
trials with soybeans at Wisconsin Station.
Table IV (p. 28) shows average yields of soybeans
at Madison, Wisconsin, 1917-1924. Varieties tested (in
descending order of yield): Wis. No. 39 Manchu (19.4 bu/
acre 7-year average), Black Eyebrow (16.1 bu/acre), Wis. 45
Chestnut, Wis. 51 Ito San, Wis. 47 Elton, Wis. 48 Soysota,
Wis. 50 Aksarben.
“Soybeans were first grown at the Wisconsin Station
in 1901 and have been grown annually since that time” (p.
28). “Breeding work with soybeans was started in 1902.”
“It is quite largely through the introduction of soybeans that
the sand barrens of Wisconsin have been able to maintain
sufficient forage to support dairy herds;...” (p. 30).
“In 1902 several small fields of soybeans were started
with the object in mind of seeing whether or not it was
profitable to have hogs do the harvesting of the soybeans...
it was found that gains of a pound a day were secured by
pasturing soybeans with a fringe of blue grass around the
plots without other feed.”
“As early as 1910, soybean centers were established
at Ellis Junction, Stevens Point, Grand Rapids, and near
Friendship. In these parts of the state, soybeans were grown
in large quantities and sold to various farmers living in the
sandy regions. Eight hundred members of the Wisconsin
Experiment Association were furnished with soybeans in a
single year and grew them for seed. Through this method of
procedure, soybeans were grown in large quantities and seed
sold to farmers.” (p. 31).
2295. Wisconsin Agricultural Experiment Station, Bulletin.
1925. Soybeans vs. alfalfa hay for dairy cows. No. 373. p.
92. April. For the years 1923-24. In Annual Report 41:92
“New Pages in Farm Progress.”
• Summary: Results of feeding trials conducted by Morrison,
Savage, and Hulce. Address: Madison.
2296. Wilkins, F.S. 1925. Getting ready for the soybean crop:
When to plant, what to plant, and tips on cultural methods.
Wallaces’ Farmer 50(18):644. May 1.
Address: Iowa Agric. Exp. Station.
2297. Robison, W.L. 1925. “Hogging” soybeans and corn.
Breeder’s Gazette 87(21):579. May 21.
• Summary: Tables show influence of soybeans in checked
and in drilled corn on the yields secured. Address: Ohio
Agric. Exp. Station.
2298. Fairchild, L.H.; Wilbur, J.W. 1925. Soy bean oilmeal
and ground soy beans as protein supplements in dairy
rations. J. of Dairy Science 8(3):238-45. May. [6 ref]
• Summary: “An experiment, divided into two parts, has

recently been completed at the Purdue Experiment Station.
The first part of this experiment was conducted to compare
the value of soy bean oilmeal with linseed oilmeal as protein
supplements in the grain ration of the dairy cow. The second
part compared the value of ground soy beans with linseed
oilmeal for milk and fat production.” Address: Dep. of Dairy
Husbandry, Purdue Univ., Lafayette, Indiana.
2299. Hughes, H.D.; Wilkins, F.S. 1925. Soybeans for Iowa.
Iowa Agricultural Experiment Station, Bulletin No. 228. p.
345-405. May.
• Summary: “Soybeans have been under continuous
observation and test at the Iowa Station since 1910... Interest
in the crop was not evident thruout the state until about 1916,
but since has been keen, and the acreage in many counties
has increased remarkably.” Soybeans have more uses in Iowa
than any other legume, and are well adapted to the climate
and soils of this state. 157 different varieties have been
grown in the tests at Ames. Manchu is recommended for
seed production. Peking is recommended for hay and silage
purposes. Address: Agric. Exp. Station, Iowa State College
A&M, Ames, Iowa.
2300. Philips, Allen G.; Hauge, Sigfred M. 1925. Soy bean
oil meal in rations for laying pullets. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 293. 20 p.
May. [23 ref]
• Summary: “Cereal grains as the sole constituents of the
ration for laying pullets are unsatisfactory. This is true
because of deficiencies in protein and mineral. The addition
of protein in concentrates from animal sources, such as
tankage, meat scraps, etc., greatly enhance the value of
rations because they possess proteins of high biological
value and are also rich in minerals. However, the increasing
demand for such supplements will soon exceed the supply.
It is therefore desirable to have highly efficient protein
supplements from other sources. It has been found that
soybeans or their by-product, soybean oil meal, will give
practically the same results as these animal proteins when the
ration is properly supplemented with minerals.”
2301. Thatcher, L.E. 1925. The soybean in Ohio. Ohio
Agricultural Experiment Station, Bulletin No. 384. p. 31-68.
May. [27 ref]
• Summary: Partial contents: Residual effect on soil fertility.
Harvesting and threshing the grain crop. Making soybean
hay. Soybean silage. Varieties. Soybeans as an emergency
crop. Corn and soybeans as mixed crop. Sudan grass and
soybeans for hay. Labor cost of producing soybean hay and
seed.
The following tables are appended to the bulletin: 1.
9-year average yields of crops in various rotations–Wooster
1916-1924, inclusive. 2. Soil nitrates, soil moisture, and
wheat yields following soybean hay cut at different dates.
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3. Composition of soybeans harvested for hay at different
dates, Wooster. 4. Nitrogen, phosphorus, potassium, calcium,
and magnesium content of soybean hay and roots. Date-ofharvest test at Wooster, 2-year average percentage, 1922-23.
9. Soybean varieties grown at Ohio State University, yield
per acre. 10. Soybeans in variety test at Wooster: yield per
acre. 11. Soybean hay in variety tests at Wooster: yield per
acre. 12. Average yield of soybean seed in variety tests on
experiment farms of the state. 13. Average yield of soybean
hay in variety tests on experiment farms of state. 14. Corn
and soybeans (grain), average per acre of triplicate test plots
at Wooster, 1923. 15. Corn and soybeans (silage), average of
triplicate test plots at Wooster, 1923. 16. Average expectancy
of corn and soybean per acre based on 23 separate tests in
Cornbelt states. 17. Ebony soybeans and Sudan grass mixture
for hay, rate of seeding and yield per acre.
2302. Ayres, W.E. 1925. Soybeans: Delta branch station.
Mississippi Agricultural Experiment Station, Bulletin No.
227. 39 p. June.
• Summary: Contents: Introduction. Soil and climatic
adaptations. Producing the crop. Varieties. Uses of soybeans:
For hay, grain, soil improvement, soiling, and silage.
Soybean pests: Insects, diseases, rabbits.
“The growth of the soybean area in Mississippi has been
very rapid. In 1920 only 4,000 acres are reported. The 1924
planting was 110,000 acres.”
Ayres studied the yield (in bushels per acre) of grain
from corn-soybean combinations as compared with corn
alone–based on a 4-year average. The five sets of conditions
were: (1) Corn 24 inches apart, soybeans between hills at
planting: Corn 17.1. Beans 7.17. Both: 24.87 = the best. (2)
Corn 24 inches apart, soybeans between hills 3 weeks later:
Corn 22.5. Beans 4.70. Both: 27.20. (3) Corn 24 inches
apart, soybeans in alternate rows: Corn 15.1. Beans 5.93.
Both: 21.03. (4) Corn 12 inches apart, soybeans in alternate
rows: Corn 16.0. Beans 5.27. Both: 22.27. (5) Corn alone 24
inches apart in the drill: Corn 24.20. Both: 24.20. Address:
A&M College, Mississippi.
2303. Brown, B.A.; Slate, W.L., Jr. 1925. Soy beans in
Connecticut. Connecticut (Storrs) Agricultural Experiment
Station, Bulletin No. 129. p. 255-87. June. [1 ref]
• Summary: “There is a good demand for the oil [of the
soybean] in the manufacture of soap, cooking fats, and paint.
Large quantities of soy beans have been imported from the
orient for oil extraction and in some of the Southern states,
notably North Carolina, the acreage planted has increased
rapidly during the last few years. As a forage crop, the soy
bean is gaining each year in popularity, especially in the corn
belt, where it is widely planted in corn for hogging down,
and alone as a hay or seed crop. Complete statistics are not
available, but the following data give some indication of the
situation. In 1917, the estimated acreage of the United States

was 154,000, and by 1921 had increased to 186,000 acres.
This refers only to that portion of the crop threshed. No
statistics are available on production for forage purposes, but
all estimates indicate a rapid increase.
“In Connecticut the crop has not as yet attained any
great importance. There are no statistics on acreage, and
conditions have not recently been favorable for any increase
in their popularity. The seed of adapted varieties has been
high in price and labor very scarce. Also there is a lack of
general information regarding the crop and it is the purpose
of this bulletin to supply such information and to present the
results of experiments at this Station.”
Points out the place of soybeans in Connecticut
agriculture, their uses for hay, silage, soiling, seed, pasture
and as a green manure, and briefly discusses harvesting.
Tables show the results of tests from 1914-1920 using
many varieties to produce green forage. Address: 1. Asst.
Agronomist; 2. Agronomist, Director of the Agric. Exp.
Station. Both: Agric. Exp. Station, Storrs, Connecticut.
2304. Leonard, Lewis T.; Newcomer, S.H. 1925. The effect
on nodule-formation and seed-production of growing
soybeans on soil treated with sulfur dioxide. J. of the
American Society of Agronomy 17(6):309-12. June. [3 ref]
• Summary: Treatment of soil with sulfur dioxide and
formaldehyde in 1% concentration showed that nodule
formation was inhibited on the upper parts of the roots of
Peking variety soybeans. “Sulphorm”, a combination of
the two above-mentioned substances, applied in the same
concentration, did not inhibit nodule formation to the same
extent.
No beneficial effects were noticed in the crops, except
with Sulphorm, which gave 20% more seed than the average
of three controls. Address: Soil-Bacteriology and PlantNutrition Investigations, Bureau of Plant Industry, USDA.
2305. McClelland, C.K. 1925. Variety and rotation
experiments with soy beans. Arkansas Agricultural
Experiment Station, Bulletin No. 199. 21 p. June.
• Summary: “This bulletin is a report of experimental
work on soy beans, begun at the Arkansas Experiment
Station in 1908, since which time this crop has been grown
continuously... The Fayetteville tests of 1909 were conducted
on the Earle farm, five miles northwest of the University. All
others from 1908 to 1913 were conducted on the terraces at
the University. From 1914 to 1919 the tests were made on
the Dowell farm, four miles west, in 1920 and since on the
Experiment Station farm two miles north of the University.”
Address: Fayetteville.
2306. Olson, Thomas M. 1925. Soybeans for dairy cows.
South Dakota Agricultural Experiment Station, Bulletin No.
215. 15 p. June. [7 ref]
• Summary: “The object of the investigations at South

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 842
Dakota State College was to determine the feeding value of
ground soybeans and soybean hay and to note if the ground
soybeans had any deleterious effects on the butter...
“The results indicate that ground soybeans can be fed
with profit by dairy farmers for the high protein feed, and
thus decrease the cost of milk production materially...”
2307. USDA Bureau of Plant Industry, Inventory. 1925.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction, Bureau of Plant Industry, during the
period from January 1 to March 31, 1923 (S.P.I. Nos. 56145
to 56790). No. 74. 42 p. June.
• Summary: Soybean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
56401-56437. “From China. Seeds presented by C.A.
Reed, Bureau of Plant Industry. Received January 10, 1923.
Quoted notes by Mr. Reed, unless otherwise stated.
“56430-56434. Soja max (L.) Piper. Fabaceæ. (Glycine
hispida Maxim.) Soybean.
“56430-56431. (‘Nos. 37c. and 38c. Yihsen, Shantung.)
Bought on the street.’
“56430. Yellow beans.
“56431. Black beans.
“56432-56433. ‘(Nos. 37c and 38c. Taiyuanm Shansi.)
From the market.’
“56432. Big, roundish yellow beans.
“56433. Black beans.
“56434. ‘(No. 43c. Taiyuan, Shanshi.) From the market.’
Green roundish beans.” Address: Washington, DC.
2308. Crops and Markets. Monthly Supplement (USDA).
1925. Estimated crop conditions July 1, 1925, with
comparisons. Retail sales of field and vegetable seeds for
1925, in percentage of last year, by states. 2(Supplement
7):211. July.
• Summary: Soy beans are included in both of these
tables. In the second table, the following states are listed:
New England states, New York, Pennsylvania, Virginia,
Southeastern states, Tennessee, Kentucky, Ohio, Indiana,
Illinois, Iowa, Missouri, Michigan, Wisconsin, Minnesota,
North Dakota, South Dakota, Nebraska, Kansas, Oklahoma,
Arkansas, Texas, Idaho.
2309. Davis, John J. 1925. The Mexican bean beetle in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Circular No. 126. 11 p. July.
• Summary: Early reference to Mexican bean beetle. It was
first recognized in Alabama in 1920. Cowpeas and soybeans
are now commonly attacked by this bean beetle, though they
are not the favorite hosts. Control by arsenate liquid or dust
treatments. Address: Dep. of Entomology.
2310. Ginsburg, J.M. 1925. Composition and appearance
of soybean plants grown in culture solutions each lacking a

different essential element. Soil Science 20(7):1-13. July. [20
ref]
• Summary: The total ash content of soybean plants grown
in culture solutions lacking magnesium, sulfur, or iron
was considerably higher, and of plants lacking calcium,
phosphorus, potassium or nitrogen much lower, than that
of the control plants, the lowest ash content being shown
in absence of calcium. There was no definite relationship
between ash content and yield of dry matter. The plants from
all the incomplete solutions, except those without calcium
and without sulfur, absorbed more calcium than the control
plants, variations in the amount of calcium taken up being
very marked. Where calcium absorption was high, absorption
of magnesium and nitrogen was low and vice versa,
relative to the absorption by the control plants. Pathological
conditions were most pronounced in absence of calcium,
followed in order by absence of nitrogen, potassium,
magnesium, sulfur, iron, and phosphorus. Sodium appears
to replace potassium only to the time of flowering. Plants
without phosphorus produced non-viable seeds. Address:
Dep. of Plant Physiology, New Jersey Agric. Exp. Station.
2311. Morse, W.J. 1925. Re: Soybeans mentioned in Mr.
Bain’s letter to Dr. Taylor. Letter to Walter B. Lydenberg,
Office of Forage Crops, BPI, USDA [Washington, DC], Aug.
13. 2 p. Handwritten, with signature on lined paper.
• Summary: Morse is writing from Lafayette, Indiana.
“Dear Lydenberg: Am sending herewith statement relating
to soybeans mentioned in Mr. Bain’s letter to Dr. Taylor. I
spoke to you regarding this matter the day I left and advised
I would send to you. I wish you would have it typewritten
and submitted to Dr. Piper for attention. Am also sending Mr.
Bain’s letter and I wish you would bring the matter to Dr.
Piper’s attention as soon as possible so that he may get the
material in a form as he sees fit to Dr. Taylor and Secretary
Jardine.
“Have had an excellent trip so far. Spent yesterday at
the soybean sauce factory and count it as one of the most
profitable days I have ever had on a trip.”
Note: The soy sauce factory Morse visited was probably
the Oriental Show-You Co. in Columbia City, Indiana,
founded by Shinzo Ohki in 1918 in Detroit, Michigan. He
moved the company to Columbia City in 1922 and began
making fermented soy sauce there in 1924.
“I find very great interest in our [illegible].
“Will mail you in a day or two some material which I
wished to have mimeographed. With best wishes,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Lafayette, Indiana.
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2312. American Elevator and Grain Trade. 1925. Soybean
fattening feed. 44(2):116. Aug. 15.
• Summary: “Possibility of a mixed feed containing
soybeans is suggested from the facts contained in a recent
Colorado Agricultural Bulletin. Many trials have been
conducted in which soybeans have been compared with
cottonseed meal as the only supplement to corn in fattening
swine. In 12 trials averaged, 100 pounds of ground soybeans
replaced 65 pounds of tankage and five pound of corn in the
feed necessary to put on 100 pounds of gain. Pigs that are
fattening on soybeans as a supplement to corn will not gain
quite as rapidly as those receiving cottonseed meal.
“Soybeans fed to hogs are very apt to cause the
production of soft pork...”
2313. Morse, W.J. 1925. Re: Prof. Piper is quite sick.
Letter to W.B. Lydenberg, Office of Forage Crops, USDA
[Washington, DC], Aug. 15. 1 p. Handwritten, with signature
on hotel letterhead.
• Summary: Morse is writing from Urbana, Illinois. “Dear
Lydenberg: Had a letter from Miss Weston regarding
soybean stickers. The Arion [?] Harvester Co., Johnston,
Pennsylvania, sent them to me. Mr. Watts is the one from
that company. If Mr. Hamilton desired more, would suggest
that Miss Weston refer him to Mr. Watts of the Co. and I am
sure that he can get some.
“Met Dr. Pieters here yesterday and learned that Prof.
Piper is quite sick. Am certainly sorry to hear that he doesn’t
improve.
“This morning met Hollowell and we start tomorrow
for Ames, Iowa and will be there Mon. and Tues. With best
regards,...”
Note: On the letterhead is an illustration of the Urbana
Lincoln Hotel. “Under management of Charles Renner.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Urbana-Lincoln Hotel, Urbana,
Illinois.

of soybean parents and progeny. Address: Univ. of Illinois.
2316. Proceedings of the American Soybean Association.
1925-1930, 1935-1940. Serial/periodical. American Soybean
Assoc. Annual.
• Summary: Volume 1, covering the years 1920 to the fall
of 1928, was published in late 1928. Volume 2, covering
1928-29, was published in 1930. Vol. 3, covering 1930,
was published in 1931. 1931-34 were never published. The
American Soybean Association (ASA) held annual meetings

2314. Crops and Markets. Monthly Supplement (USDA).
1925. Estimated crop conditions August 1, 1925, with
comparisons. 2(Supplement 8):251. Aug.
• Summary: Soy beans are included in this table, and relative
conditions (expressed as percentages) are given for 1924 and
1925 in 19 states.
2315. Woodworth, C.M. 1925. Fortuitous variation.
American Naturalist 59(663):375-79. July/Aug.
• Summary: Takes as an example variation in the oil content
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each year, starting in Sept. 1920. Proceedings of the first
through 11th annual meetings were published once a year,
starting in 1928. Most early issues were compiled and edited
by William Morse of the USDA. Volume 1 contained no
advertising; the costs of editing, printing and distribution
were apparently borne by the USDA. Subsequent volumes
each contained some advertising, which partially offset the
publication costs.
The 11th annual meeting was held in Sept. 1930, early in
the Great Depression. Then no proceedings were published
for the next four years (1931-1934). Publication resumed
with the proceedings of the 15th annual meeting in 1935.
Note: There are two publications for the 1935
proceedings; both are owned by the USDA National
Agricultural Library (Beltsville, Maryland), One is only 20
pages (counting the front cover, inside cover, rear cover, and
inside rear cover). This publication contains mostly ads and
administrative-type information. The front and rear covers
are the only two pages with color on them. On the cover,
the background is black, typeset white, and the soybeans
are kind of a natural tan color. The other publication is 52
pages, again counting the 4 cover pages, and contains the
proceedings articles. It has the blue background, white
lettering, and tan soybeans. The rear cover is the same as on
the first publication described. So the front and rear cover of
both publications are the only pages with color on them.
The 1936, 1937, 1938, and 1939 publications each had
more two-color color pages.
The last published proceedings were those for the
20th annual meeting held at the Dearborn Inn, Dearborn,
Michigan, on 18-20 Aug. 1940, at the invitation of the Ford
Motor Co. Soybean Digest began publication in Nov. 1940
as a monthly magazine, the official organ of the ASA. From
then on, it published news of and selected papers presented at
the annual meetings. So these proceedings can be considered
the forerunner of Soybean Digest.
Note 1. This is the earliest document seen (Oct. 2007)
that uses the term “American Soybean Association.”
Note 2. This is the earliest periodical published by the
American Soybean Association.
2317. Ayres, W.E. 1925. Soybeans in the Mississippi Delta.
Proceedings of the American Soybean Association 1:118-21.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: Ages ago the Gulf of Mexico extended to what
is now southern Illinois. Through the centuries, as it receded,
the Mississippi River carried into its delta huge amounts of
dissolved limes, nitrogen, phosphorus, potash, humus, and
other plant foods, plus fine soil particles. This slowly built
up a great alluvial empire of more than 30 million acres of
the finest land in the world. Today this empire comprises
parts of Louisiana, Mississippi, Arkansas, Illinois, Tennessee,
and Missouri. Prior to 1913 the might Mississippi regularly

overflowed its banks and replenished the soil. But a series of
levees now prevents the flooding.
Fortunately the supply of everything but nitrogen
seems sufficient to last for many years. “Here is where the
soybean enters the system. On the Delta Station in 1923,
plots of corn were grown with and without soybeans. In
1924, the entire area was planted to cotton. Cotton following
soybeans and corn produced 732.2 lbs. of seed cotton more
than cotton following corn alone. Common observation
indicates positively that cotton following soybeans and other
leguminous crops is greatly benefitted by both the humus and
nitrogen added by them.
“Planted in corn, Otootan and Laredo soybeans produce
from two to five tons of forage per acre. If this is pastured
off and the residue turned under, good crops of cotton may
be grown for at least four years without further treatment.”
Other soybean varieties that give good results are Virginia
and Biloxi.
Farmers in the Delta are looking for a field harvester
for soybeans. “With such a machine the empire will keep
thousands of dollars at home now sent out for seed, and
become one of the largest soybean growing areas in the
country. The eleven Delta counties of Mississippi are now
planting near a quarter of a million acres of soybeans. As
soon as a suitable harvesters are available this area will
increase fourfold in a short time.” Address: Delta Branch
Station, Mississippi.
2318. Barr, J.E. 1925. The development of quality standards
for soybeans. Proceedings of the American Soybean
Association 1:77-83. Sixth annual field meeting. Held 1-3
Sept. at Washington, DC.
• Summary: “Last year at the meeting of this Association
held at Ames, Iowa, I had the pleasure of presenting the
results of preliminary studies made by the Bureau of
Agricultural Economics in connection with the development
of quality standards for soybeans. Immediately following
that meeting, tentative standards were issued and suggested
for use by commercial exchanges and others to demonstrate
their practicability. Conditions do not seem to have been
favorable for extensive trials of the grades, but sufficient data
were obtained, supplemented with our continued laboratory
studies during the past season to enable us to revise the
grades on a more practical basis.
In working out standards for soybeans, as well as with
other commodities, it is essential that proper weight be
given to, first, production and harvesting methods; second,
marketing practices, and third, consumers’ requirements.
Although they are being “grown in practically all of
the Corn Belt, South Atlantic and Gulf states, methods
of producing and harvesting soybeans vary widely...”
Production has “expanded into new areas as far westward as
Kansas and South Dakota. The seed demand has seemingly
about reached the saturation point and industrial plants are
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springing up prepared to use the surplus production.”
The percentage of “splits and broken beans” and of
“foreign material” should be considered in establishing
soybean grades. “So ‘foreign material’ for purposes of
grading soybeans is defined as ‘all matter other than
soybeans and small pieces of soybeans which pass through
a metal sieve with round-hole perforations ten sixty-fourths
of an inch in diameter and all matter other than soybeans
remaining on such sieve after screening.’ Those of you who
are familiar with the U.S. Grain Standards, will recognize
in this a striking similarity to the definition and method of
determining ‘foreign material and cracked corn’ in the corn
grades.”
“Included under damaged soybeans, are ‘all soybeans
which are distinctly injured by weather, frost, heat, insects,
disease, or otherwise.’”
“A large number of samples of 1923 and 1924 crop
soybeans analyzed in terms of these factors showed the
following results: 1923 crop–average, splits 2.3 percent,
damage 3.1 percent, foreign material 1.3 percent. These
figures are for the country as a whole.” Corresponding
figures are given for the 1924 crop.
“After a careful study of the range of the percentages
of the various factors in the sample analyzed, the following
grade requirements or factor limits were prescribed for a
series of grades:” A table (p. 81) defines Grades No. 1-4
based on the weight and percentage of four factors. For
Grade No. 1: Weight 58 pounds. Moisture 15%. Splits 1.0%.
Damage 2.0%. Foreign material 0.5%. For Grade No. 2:
Weight 57 pounds. Moisture 16%. Splits 10.0%. Damage
3.0%. Foreign material 2.0%. In addition: “Sample grade:
Soybeans which do not meet the requirements of grades 1 to
4, inclusive.”
“Of the 1923 crop sample 25 percent graded No. 1, 33
percent No. 2, 20 percent No. 3, 12 percent No. 4, and 10
percent sample grade. Corresponding figures are given for
the 1924 crop.
“We have not discussed weight per bushel.” “Five color
classes are provided, namely, Yellow, Green, Brown, Black,
and Mixed. Little importance is attached to color by some
manufacturers but others are very critical in their demands of
straight colors.”
Note 1. This is the earliest document seen (Feb. 2003)
that gives official soybean standards for the USA, as well
as the earliest detailed standards formulated by any nation
worldwide.
Note 2. This is the earliest English-language document
seen (Feb. 2003) that uses the term “foreign material”
in connection with soybean grading. Address: USDA,
Washington, DC.
2319. Butterfield, E.C. 1925. Arlington Experimental Farm:
History and work. Proceedings of the American Soybean
Association 1:59-63. Sixth annual field meeting. Held 1-3

Sept. at Washington, DC.
• Summary: “The Arlington Farm was created by an Act
of Congress, July 1, 1900, in order that the Department of
Agriculture might have field area accessible to its offices
in Washington... It is about 400 acres in extent and is a part
of the Arlington Estate of which the Arlington Cemetery is
also a part. The entire estate is about 1,100 acres in extent...”
A history of the farm is given. At one time, the estate was
inherited by Mary Ann Custis, who married General Robert
E. Lee on 30 June 1831. General Lee’s family occupied the
mansion until 22 April 1861, at which time General Lee
moved to Richmond, Virginia, to join the Confederacy and
the Federal Government took possession of the estate.
“This farm is operated somewhat differently than
most field stations, in that the farm office is not permitted
to conduct experiments, but is charged with furnishing the
necessary facilities, as equipment, teams, labor, etc., for
such of the other offices of the Department as may desire to
conduct work here. It is under the Bureau of Plant Industry,
but several other Bureaus, those of Soils, Chemistry and of
Public Roads, for instance, have work in progress. There
is, however, no animal work and no demonstration work
conducted here.
“Inquiry is often made as to how reports of results of
the work here may be obtained. They are not published as
Arlington Farm accomplishments, but by crops or projects
in bulletins, the data for which may have been obtained in
part here and in part at other stations.” Address: USDA,
Washington, DC.
2320. Country Gentleman. 1925. Soy-bean adulteration.
90(35):52. Sept.
• Summary: An account of the South Carolina false-label
soybean seed fraud (using O-too-tan [Otootan]), the worst
such fraud seen to date in America. The culprit was arrested
under a law that forbids use of the mails to defraud.
South Carolina was one of the slowest of all southern
states “in taking up soys,” though North Carolina led the
USA in production of seed beans. Only four years ago, South
Carolina grew but 1,000 acres soys. Then in 1921 the South
Carolina extension service added to its staff an extension
specialist, R.W. Hamilton, who devoted practically all of
his time to selling the soy-bean idea to county agents and
farmers. Acreage grew like wildfire, planted to O-too-tan,
“the most wonderful bean variety yet discovered for the
Southern states.” The seed of this variety is very small. One
bushel easily covers eight acres if planted in rows. O-too-tan
makes the best hay crop of any Southern soy-bean and also a
good seed crop.
“Soy acreage” climbed to over 10,000 acres in 1922,
20,000 acres in 1923, 40,000 acres in 1924, then jumped
to 120,000 acres in 1925. Then Hamilton smelled a rat.
He wired every county agent in the state to examine every
shipment of beans coming in as O-too-san. Tests found that
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Ebony, Wilson, and in some cases Peking were being sold as
O-too-san.
2321. Crops and Markets. Monthly Supplement (USDA).
1925. Estimated crop conditions September 1, 1925, with
comparisons. 2(Supplement 9):288. Sept.
• Summary: Soy beans are included in this table, and relative
conditions (expressed as percentages) are given for 1924
and 1925 in 19 states: New York, New Jersey, Pennsylvania,
Delaware, Maryland, Virginia, West Virginia, North
Carolina, South Carolina, Georgia, Ohio, Indiana, Illinois,
Michigan, Wisconsin, Minnesota, Iowa, Missouri, South
Dakota, Nebraska, Kansas, Kentucky, Tennessee, Alabama,
Mississippi, Louisiana, Texas, Oklahoma, Arkansas, New
Mexico.
2322. Davis, W.J. 1925. Soybeans in South Georgia.
Proceedings of the American Soybean Association 1:114-18.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “The soybean for hay, for a summer covercrop, for grazing, and for seed production is a new crop of
much promise in South Georgia. It deserves a much more
prominent place in the agriculture of South Georgia than has
been accorded it. The crop is being grown to some extent
in at least two-thirds of the counties of the entire state.
Approximately half of the counties of South Georgia are
growing soybeans to some extent in 1925.”
“The advent of the boll weevil, marking a new era in
the agriculture of the section, and resulting in the rapid and
almost phenomenal development of the livestock industry in
its various phases, has created a statewide demand for more
and better forage crops. The soybean has answered the call as
a crop which produces good yields of excellent leguminous
hay for stock feeding.”
For many years the cowpea was the chief hay crop of
the Coastal Plain region, but now soybeans have supplanted
cowpeas as a hay crop in many South Georgia counties. “The
results of the soybean tests which have been conducted at
the Georgia Costal Plain Experiment Station indicate that the
Laredo and Otootan varieties of soybeans are the varieties
best suited to hay-making in Georgia.” Small acreages
of Mammoth Yellow and Biloxi are also grown for hay.
Address: Georgia Coast Plain Experiment Station [Tifton,
Georgia].
2323. Fouts, Taylor. 1925. Putting soybeans on the hoof.
Proceedings of the American Soybean Association 1:123-26.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “The soybean may be utilized in many ways.
Our first experience with this new crop trained us to look
to the seed outlet as the most profitable and simple in
operation... but now other ways of using the crop are being

advocated. Oil mills are using large quantities of seed and
after the oil is extracted, the oil meal enters into a multitude
of feed rations for livestock and flour for human food.
These products are destined to become more important and
necessary as factors in the soybean industry.” The soybean
crop can also be used for soil improvement and as a source
of protein to balance the livestock rations.
“On Soyland Farms, we have specialized in the
production of high class seed of the most promising varieties.
We have also made extensive use of some part of the crop for
hay and the corn-soybean combination for hogs and lambs
and the straw and seed screenings for winter rations. This
farm utilization is becoming more attractive each year and
will eventually become our major outlet... We believe that
it is more practical to grow protein than spend hard cash for
it. Grow it, have it, eat it, and the farm still retains it. The
theory of purchasing high-protein feeds to balance the corn
ration is often an illusion, easy to pass up when the time
comes. Soybeans are proving very efficient as a supplement
to corn for cattle, hogs, lambs, and the dairy–as the various
experiment stations are demonstrating.
“The corn-soybean combination as a field crop affords
an ideal ration for western lambs. For many years we have
brought Idaho lambs about September 1 and turned them
into these fields to browse the soybean leaves and pods and
nibble the ripening ears of corn. It is a progressive cafeteria
method, comparatively safe in practice, and results in
vigorous, fat lambs.”
“The corn-soybean combination is a very efficient farm
produced ration for our hogs. Nothing is more ideal for fall
fattening in the field. When minerals are added freely, it is a
big self-feeder set at the opportune time for economic gains
and practical returns. This combination produces 150 pounds
or more gain to the acre than a ration of corn alone, and is
a successful competitor of tankage as a supplement to corn.
Grazing the fields late in fall and winter with brood sows and
shotes is an excellent practice and soil improvement is sure
to result. Hogs of all sizes feed greedily upon soybean hay
throughout the winter months and it is an economical method
of furnishing a protein supplement with exercise involved to
advantage.
“Properly made soybean hay is a successful rival of
alfalfa in the dairy ration. All farm animals greatly relish
soybean hay and it is economically produced.”
“To those of us who have adopted soybeans into our
system of farming and livestock feeding, we can imagine it
speaks a various language. In our leisure hours as we walk
through the fields of our verdant growth, our musings will
likely be:
“Oh, Soybeans, Soybeans, you’re like a musical band
“To the farmer who’s tuned for the best on his land.
“Microbic composers on the millionth wave-length
“Sing love to the rootlets as they’re reveling in strength.
The chlorophyll hums in the rays of old Sol
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“And frosts, rains, and winds form a medley for soys.
“The pop o’ the pods is jazz to the pig,
“Puts pep in the porkers–they grunt and grow big.
“The rustle o’ leaves to the lamb is sublime,
“He waltzes to market in zest and on time.
“The harvest of hay, pasture, and seed
“Give enchantment to tune and thrill to the chime.
“The kiddies they hop to the jingle o’ coin
“That daddy rakes in while your music’s a goin’.
“Oh, Soybeans, Soybeans, you’re a symphony grand
“To the farmer who’s tuned for the best on his land.”
Note: This is the earliest document seen (Oct. 2012) that
contains the lyrics to this song, by Taylor Fouts. It was later
published elsewhere. Address: Camden, Indiana.
2324. Hackleman, J.C. 1925. The economic value of the
soybean to northern agriculture. Proceedings of the American
Soybean Association 1:83-91. Sixth annual field meeting.
Held 1-3 Sept. at Washington, DC.
• Summary: “The soybean has made a place for itself, and
is in northern agriculture to stay. Like any new crop in a
strange land, it is being grown by novices with all degrees
of success. In spite of such handicaps it has made the most
phenomenal increase in acreage of any crop now grown in
the Corn Belt. Jumping from a comparative dot on the map,
25,000 acres, in the five central Corn Belt states in 1919
to a noticeable area, 1,189,000 acres, in 1924 constitutes a
significant change in northern agriculture.
“The soybean has not enjoyed this unusual adoption on
Corn Belt farms simply as an experiment nor out of curiosity.
It is being grown and will continue to be grown by thinking
farmers because it has many points of economic importance
in its favor.
“The crop has at least six valuable assets, each of which
has contributed its portion toward influencing farmers of the
North Central states to turn so rapidly to the soybean during
the past six years. Without any reference to the relative
importance of these factors, they may be enumerated as
follows:
“(1) Richest protein-producing grain on the farm.
“(2) Richest nitrogenous roughage adapted to most
farms.
“(3) Adapted to many uses and relished by all kinds of
livestock.
“(4) Ranks well as a cash crop.
“(5) Adapted to wider range of soil types than any other
legume.
“(6) Being a legume, has merit as a soil builder.
“Economical feed production is essential for a profitable
and a satisfied livestock industry. The soybean offers the
animal husbandryman the most satisfactory Corn Belt-grown
concentrate now available.
“Any system of agriculture to be attractive and merit the
attention of the best citizenry must offer, at least, a system

of self maintenance. Leguminous roughages are essential to
profitable livestock production. The soybean is practically
the only leguminous roughage that can be grown on many
of the sour, less productive farms of the Corn Belt. Here
the soybean when intelligently used, is enabling farmers to
feed profitably, thus allowing them to purchase limestone
with which to launch a more permanent program of soil
improvement.” Tables show: (1) The value of soybeans as
a home-grown protein feed, compared with corn, oats and
barley. For each crop is given the average yield (bushels and
pounds per acre), the protein (percentage in the seed and
pounds per acre given the average yield), and total digestible
nutrients per 100 lb and per acre. Soybeans yielding 17 bu/
acre produce 338.6 lb of protein per acre, almost twice as
much as the other 3 crops.
(2) Average protein production per acre on Corn Belt
farms in Illinois. Compares soybeans with alfalfa, red clover,
oat hay, and timothy. For each crop is given the average yield
in pounds, percent protein in the crop, digestible nutrients per
100 lbs., production per acre of digestible protein, production
per acre of digestible nutrients. Alfalfa has a slight lead over
soybeans in production of protein per acre (394.32 vs. 374.4
lb) and in digestible nutrients per acre (1919.52 vs. 1715.2
lb).
(3) The value of different feeds, per ton and per bushel.
Soybean oil meal is worth $86.80, ground soybeans are
worth $59.60, and linseed meal is worth $50.00.
(4) Profitability of various crops in Illinois. For
soybeans, corn, wheat and oats are given the yield per
acre, farm price per bushel, credit per acre for roughage
and pasture, production cost per acre, net profit per acre.
Soybeans are the most profitable ($935 per acre), followed
by corn ($7.71), oats ($2.96), and wheat ($1.06).
(5) Does wheat satisfactorily follow soybeans? Yes.
Planting wheat after soybeans (rather than corn or oats)
increases the yield of wheat significantly.
(6) Inoculation of soybeans increases their yields of both
seeds and hay, and increases the percentage of protein in
both the seeds and hay. Address: Illinois Agric. Exp. Station,
Urbana.
2325. Hamilton, R.W. 1925. Seed frauds in soybean
varieties. Proceedings of the American Soybean Association
1:106-10. Sixth annual field meeting. Held 1-3 Sept. at
Washington, DC.
• Summary: “The soybean is comparatively a new crop in
South Carolina. Four years ago, our acreage totaled less than
1,000 acres. The loss in production of cotton caused by the
boll weevil forced our farmers to look for a supplementary
cash crop. Various crops were tried. Some succeeded in one
section, some in another; many were a total failure; none
filled the needs of the large and small farmers alike in all
sections of the state.
“Our Director of Extension, Dr. W.W. Long, is a native
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of the great soybean-producing section of North Carolina.
He believed that the soybean would come nearer filling
the needs of all our farmers for a supplementary cash,
hay, grazing and soil-improving crop than any other. His
belief has proven correct. He had the Trustees of Clemson
College create and fill the position in the Extension Service
of ‘Specialist: Soybeans, Cowpeas, and Peanuts,’ in 1921.
The following year, our acreage jumped to 10,000; then
to 20,000, last year, to 40,000, and this year to well over
100,000 acres.
We have men who raise as a side line crop and sell
$12,000 to $15,000 worth of soybean seed a year.”
“The Otootan is our leading variety, closely followed by
the Biloxi, Mammoth Yellow, and Laredo, Ebony, Wilson...
Our crop of Otootan seed last year was good, in fact, South
Carolina had the only large commercial quantities of Otootan
seed in the South. The demand from all of the Southern
States for our seed was tremendous. The price opened in
January at $9.00 per bushel wholesale and every indication
pointed to a sharp advance. Those best informed looked for
$15 or even $20 per bushel by June.
“Then at points in Georgia, which had been a very heavy
buyer of South Carolina Otootans at $9.00 per bushel, the
price broke sharply to $8.00, $7.60, and to $7.00 and even
$6.50 wholesale. Fraud had entered. On suspicion only,
investigation was started; findings were startling. The Ebony,
Wilson, Peking, Wisconsin Black and possibly other black
seeded varieties, all worthless varieties for our conditions
and purposes, were being sold under the name of Otootan.
Allow me to read the headlines of clippings from the Press
of South Carolina. The Press has given invaluable assistance
in exposing this fraud. These clippings are largely from The
State, Columbia, S.C., our leading daily paper, and from the
South Carolina Gazette, a weekly paper of great influence.
“First, here is a list of names of 166 farmers in the
South who were defrauded in the purchase of soybeans by
a man who is now serving eighteen months in the Atlanta
Penitentiary, thanks to the Post Office inspectors.
“(1) Federal Agencies Probe Fraud in Otootan Seed.
“(2) Seedsmen of Orangeburg to Help Prevent Frauds.
“(3) Fraud in Otootan Seed Described by Specialist.
“(4) Probe of Otootan Fraud Goes Beyond This State.
“(5) Service Agents Consider Fraud.
“(6) To Prosecute Seedsmen.
“(7) Nationwide Clean-up of Fraudulent Seed Sales
Which Have Cost South Carolina Farmers Untold Thousands
This Year Expected to Result.
“(8) Low Grade Soys Widely Planted.
“(9) Perpetrators of Soybean Fraud Now Face
Prosecution.
“(10) Charges ‘Cow Pea King’ with Illegal Use of Mails.
“(11) Pure Seed Needed Says Sumter Agent.
“(12) Real Pure Seed Act Needed and Efficient
Enforcement.

“(13) Growers of Soys Called to Meet in the Capital
City.
“(14) Producers of Soybeans Form State Association.
“(15) Soybean Growers’ Rules Are Drafted.
“(16) Throw Full Force in Soybean Fight.
“Gentlemen, I hope this has given you an idea of
the soybean fraud and of what we have done and are
doing in regard to it. It has cost South Carolina farmers
alone hundreds of thousands of dollars in crop loss and
millions of dollars in the Southern States. I know from
personal investigations that this fraud extends into North
Carolina, Georgia, Alabama, Mississippi and Louisiana.
I have some very interesting evidence as to what the
agricultural authorities of some of these states did after
being notified of the fraud, which I might present here, but
I will leave this exposure to the farmers of their respective
states. The soybean industry has been set back years in its
development.” Address: South Carolina Agric. Exp. Station.
2326. Howard, Bradshaw. 1925. A new plan for plowing.
Country Gentleman 90(35):52, 55. Sept.
• Summary: A radically new plan for plowing is in operation
on the farm of Harvey Clapp of Accotink, Virginia. The new
plow does a better job at about half the cost.
The section titled “Soys need new tools” discusses
shallow plowing with a “narrow shared bull tongue plow.”
This new planting method comes as farmers attempt to
adjust their procedures to the soy-bean crop. Farmers
started out cultivating soys like corn with corn machinery,
then harvesting them like wheat with wheat machinery.
But if they ever become a big crop, then will need their
own machinery and cultural methods. Years ago, farmers
in Eastern North Carolina, where wheat machines were not
available, harvested soys with a special row harvester which
threshed the pods from the standing stalk. Corn Belt farmers
found that the rotary hoe worked well to clear the weeds
from broadcast soybeans. Row-planted beans never make
good hay; the stalks are too heavy and coarse. So soys are
planted in rows only when they are needed for seed or silage.
Eight years ago Harvey Clapp was a lawyer with a large
practice in Duluth, Minnesota. He suddenly decided to give
up law and take up farming. Union farm, where he now
resides, used to be part of George Washington’s estate. Mr.
Clapp “got the soy-bean bug” and his farm is now patterned
around this crop. With fierce determination, and the help
of William Morse (“America’s soy-bean leader”), he set to
work developing a harvester for broadcast soybeans. His
new harvester goes on the market in a limited way this year.
Now he is working on a cheaper way of plowing that is
specifically designed for soy beans. The plow digs in without
turning the soil upside down. Corn Belt farmers would do
well to study his inventions.
2327. Latham, F.P. 1925. The economic value of the soybean
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to southern agriculture. Proceedings of the American
Soybean Association 1:63-65. Sixth annual field meeting.
Held 1-3 Sept. at Washington, DC.
• Summary: “I remember very distinctly some fifteen years
ago [in about 1910], one October afternoon, when a stranger
came into my front yard, as I was in the midst of the unusual
work that a farmer has to do to maintain his living. I asked
the stranger what I might do for him. He said, ‘Morse is
my name and I am from Washington [DC]. I am making
a soybean investigation and would be glad to go over the
situation with you.’
“I took just about two minutes to find that I was right
next to a man who had the information for which I had
been thirsting for six or eight years, and it was my pleasure
to be with him that whole afternoon, that night, and all the
next day. And, gentlemen, that is the date of a period in my
agricultural activities, a period that I look back to with great
pleasure. I know it has been one of the most profitable and
most pleasant periods, and I know that there has been no
better time in all of my life than the time of my association
with Mr. Morse.
“I come from a section of the country, that is a cotton
country, that has been growing cotton for a century. I come
from a section whose people have been losing in cotton, and
during that time, the white plague [boll weevil] has worked
on their sandy soils and erosion has made pock-marks all
over the country of the south. Now when Mr. Morse asked
me to speak here about the economic value of soybeans to
southern agriculture, I felt that he had given me a subject
that has been an injury to me for the past fifty years. But,
gentlemen, since I have gone into that, I have realized that
the subject is too big to be handled in one minute or five
minutes. If I were to step into a conference and talk about
nodules, I can see where I would be asked to step out of
the scientific part of that field. If I would step over into
hog feeding, I would see Mr. O.G. Hankins, of the Swine
Investigations work, telling me that I was in his field. Mr.
Fouts, of Indiana, puts the soybean on the hoof, and I would
be asked to get off of his territory. Then Mr. Vestal would be
asking me to get off of his territory, and, gentlemen, speaking
seriously, I believe that there is no plant known to southern
agriculture today that promises as many possibilities as
the soybean. As I said, the coastal plains and the sandy
sections of the South have been bled white by an ill-planned
agriculture; but now, we are square up to the situation where
we must reverse ourselves and face the problem of taking
care of the soil; and in all of life’s problems, I believe there is
no more serious one anywhere.
“We have a condition in the South that is unknown to the
people of the North and the West. We have a race of people
with us who have not yet reached the point of stability of the
people of the North, or of the West. We are on the up-grade,
however. It is impossible to talk to these people about such
things as alfalfa, red clover, etc., the plants that pick the

nitrogen out of the air. It is our interest to get that, however;
and the soybean will do it. A farmer can sow his soybeans
in March and realize on them in August; and he can sow
them in August and realize on them in March. Thereupon,
we can appeal to the men of the South to add to the soil
the vegetable formation that will bring it back to nature. I
happen to reside on a farm that, twenty-five years ago, would
not bring an average of fifteen bushels of corn, but that same
farm today, and this very season, will average fifty bushels,
or better, and I say to you, gentlemen, that whenever any
commodity of such vast economic value can be passed to the
people that the South may fill its graineries [sic, granaries]
and feed its animals, it is you who have bred into them their
new spirit of independence and freedom.
“I believe this, as clearly as I believe I am before you
now, that the boll weevil in the South is going to drive us to
produce our own foodstuffs; and when the day comes that
the South sits up to breakfast and a soybean cereal is served
with rich, yellow, soybean cream; when the table is supplied
with ham, eggs, bacon, all made from a soybean product
and as a result of the humus the soybean puts into the soil;
when our new meal and even our livestock comes from the
soybean, then I believe that the greatest territory will lie
between the Virginia line and the Rio Grande territory, and
I believe that God is the only one who knows what our land
will do under those conditions. I am particularly delighted to
meet the faces that I have met here today, people who each
have a mission with the soybean convention and I believe
this convention is going to be of inestimable value to the
South, North, East and West, because there is no legume
that will adapt itself into the whole United States as does the
soybean. It will fit anywhere; you can start it in March or in
August and it will make good in every kind of season and
when everything else quits. It is one of the greatest plants
ever introduced into our whole agriculture, and I want to say
to you, gentlemen, that I have been wonderfully interested in
what I have heard and learned here with you today.” Address:
Belhaven, North Carolina.
2328. Meharry, Charles L. 1925. Business section:
Introduction to annual business meetings and annual field
meetings (1920-1925). Proceedings of the American Soybean
Association 1:21-54.
• Summary: “When the records and papers of the National
Soybean Association were turned over to Mr. Charles L.
Meharry, who was elected Secretary in 1923, no records of
previous winter of business meetings were included. For the
first three years, the Association was so loosely organized
that it was probably thought unnecessary to keep any minutes
or accurate account of its proceedings.
“With the increased growth of the Association and
its reorganization in 1925, it seemed important that some
record of the early years of the winter business meeting be
preserved. Through the efforts of Mr. Meharry an account
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of these early meetings has been gathered that they may be
recorded in the Association’s first publication.”
The first annual business meeting of the Association
was held in Chicago, Illinois, in early winter of 1920 at the
time of the International Livestock Exposition. The second
through eighth annual business meetings (1922-1927) were
also held each winter in Chicago, usually in conjunction with
a livestock event. A summary of the location, speakers and
subjects, and officers elected is given. This summary gets
longer with each passing year.
There follow detailed descriptions of each of the first six
annual field meetings; each of these is discussed in a separate
record. Note Mr. Meharry’s excellent sense of history, and
his initiative to do research to preserve this early history.
Address: Acting secretary.
2329. Meharry, Charles L. 1925. First annual field meeting:
Camden, Indiana–September 1 [sic. September 3], 1920.
Proceedings of the American Soybean Association 1:39-42.
• Summary: “Under the auspices of the Indiana Experiment
Station and with the support of the Crops Extension
Department and the cooperation of the Farm Bureau of the
Corn Belt states, a Corn Belt Soybean Conference was held
at the Soyland Farms of the Fouts Brothers, pioneer soybean
growers, near Camden, Indiana, Friday, September 3, 1920.
“Wide publicity by the Agricultural Extension Service
through circular letters and the agricultural press brought
together more than a thousand people from Ohio, Illinois,
Michigan, Wisconsin, Kentucky, Indiana, and the United
States Department of Agriculture.
“The forenoon was spent in getting acquainted and in
inspection of soybean fields, corn and beans, and hogs and
lambs in the fields. Seed fields of the Indiana Hollybrook
and Mongol varieties, methods of planting, cultivation and
inoculation were discussed under the leadership of County
Agent A.L. Hodgston and W.A. Ostrander of the Indiana
Crops Extension Service. Fields of corn and soybeans

were visited where western lambs were harvesting the crop
and also where hogs were pasturing corn and beans. An
automobile tour was made over the Soyland Farms, where
150 acres of seed beans and 200 acres of the corn-soybean
combination were growing. Several large fields grown for
seed and for hay in the immediate neighborhood were also
visited.
“An excellent cafeteria lunch was served at noon by
the Presbyterian Ladies’ Aid Society. Soybean dishes, such
as baked soybean salad and roasted, salted soybeans were
served.
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “salted soybeans” or the
term “roasted, salted soybeans” to refer to soynuts.
“The meeting was called to order after lunch by W.A.
Ostrander, of the Purdue Soils and Crops Department, who
was chosen Chairman of the Conference by unanimous
consent. Mr. Ostrander gave an interesting review of soybean
demonstration work throughout Indiana and similar work
developed in adjoining states.
“A quartette of local soybean growers sang a very
appropriately worded song: “Growing Soybeans to Get
Along.”
“Dr. G.I. Christie addressed the growers, giving
numerous facts and reasons for the need of improving farm
rotations by the more extensive use of legumes. He stated
that about 200,000 acres of soybeans were being grown in
Indiana and emphasized the practice of hogging and lambing
off corn and soybeans to reduce production costs and
improve soil fertility.
“Prof. W.E. Hangar of Ohio State University told of the
increasing popularity of the soybean in Ohio and estimated
that more than 15,000 acres were being grown in 1920.
Dr. W.L. Burlison of the University of Illinois commented
on the status of soybean growing in Illinois. Data were
presented showing the relative yields of soybeans and corn in
combination.
“Prof. George Briggs of the Wisconsin Extension
Service told of the value of the soybean in Wisconsin,
especially the dairy sections where soybeans were
producing ‘two squirts of milk where one squirt dribbled
out before.’
“Prof. C.R. Megee of the Michigan Agricultural College
talked on the use of soybeans as a forage crop for
Michigan farmers.
“Mr. I.J. Matthews, County Agent of Pulaski County,
Indiana, presented very interesting data on the cost of
production of soybeans on a series of farms under his
supervision. Mr. W.J. Morse, in Charge of Soybean
Investigations, United States Department of Agriculture,
gave a review of the soybean throughout the United
States, elaborating on the breeding and developing of
new varieties carried on at the Arlington Experimental
Farm, Virginia.
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“Short talks were given by prominent soybean growers,
W.E. Riegel of Tolono, Illinois; C.B. Newton, Bowling
Green, Ohio; E.F. Johnson of Stryker, Ohio, and Guy
McKinnis of Camby, Indiana.
“After discussion, the growers were of the opinion that
a definite organization seemed necessary for the soybean
industry, and the name, ‘The National Soybean Growers’
Association’ was agreed upon. A motion was presented and
carried that a business session and program be held during
the coming International Hay and Grain Show in Chicago. A
motion was made and carried that a National Soybean Field
Day be arranged for the fall of 1921.”
A photo (p. 41) shows “The First Annual Meeting of
the Association at the Soyland Farms, Camden, Indiana,
Sept. 1920.” The three Fouts brothers, Taylor, Finis, and
Noah (from left to right, each wearing a hat, coat, and tie)
are standing in front of a barn on which is written “Soyland–
Taylor Fouts.” Between the three brothers and the barn,
many farmers are standing in line. Address: Acting secretary.
2330. Meharry, Charles L. 1925. Second annual field
meeting: Illinois–September 1, 1921. Proceedings of the
American Soybean Association 1:42-46.
• Summary: “The Second Annual Field Meeting of the
National Soybean Growers’ Association was held on 1 Sept.
at the University of Illinois and at the A.P. Meharry Farm
near Tolono, Illinois, the University of Illinois Extension
Service, the Champaign County Soybean Growers’
Association cooperating in arranging and conducting the
program. The Champaign County Soybean Association and
the Champaign County Farm Bureau furnished transportation
and lunch was served by the Crittenden Unit of the
Champaign County Farm Bureau.
“More than 1,600 people representing 35 counties in
Illinois, 9 counties in Indiana, 3 counties in Kentucky, one
county each in Missouri, Ohio and Wisconsin and the United
States Department of Agriculture assembled at the South
Farm of the University of Illinois, where representatives of
the Extension Department explained the various soybean
experiments, and the use and place of soybeans in rotations
for Corn Belt conditions. Field plot tests of varieties suitable
for different uses, soil types and latitude were inspected and
the characters and behavior of each variety discussed. A
special feature of variety demonstration was a test of sixteen
varieties secured from each of ten different states... Visitors
were then shown the work of Dr. Woodworth and others
who are developing new varieties through selection and
breeding. Dr. Woodworth discussed quite fully the principles
of breeding and their application to natural and artificial
crossing.”
“At 10:30 the visitors started in automobiles for the
A.P. Meharry Farm near Tolono... After arrival at the farm,
several hay varieties, Illinois 13-19 (Ilsoy), Virginia, Mongol
(Mid-west [Midwest]) and others were inspected. Several

large fields of the Manchu, A.K., and Mongol (Midwest) for
seed production were viewed.”
“At noon a cafeteria lunch was served in the grove. In
addition to the regular lunch, the A.P. Meharry Farm served
a number of soybean dishes, including baked soybeans,
soybean coffee, soybean milk, and soy sauce. An exhibit
of soybean products consisting of soybean oil, soybean
oil meal and flour, various paints and varnishes, soaps and
photographs of various operations in the soybean field was
furnished by County Agent C.H. Oathout.
“After luncheon President Riegel called the meeting
to order, and Professor J.C. Hackleman, Illinois Extension
Specialist in Farm Crops, presided.
“Mr. Charles L. Meharry welcomed the visitors to
the A.P. Meharry Farm and spoke briefly of the place and
importance of soybeans on the Meharry Farms.
Mr. Henry J. Waters, former President of the Kansas
State Agricultural College, addressed the growers on the
economic distress of the times and the economic situation at
the close of the World War.
Professor E.J. Kinney, of the Kentucky Experiment
Station, told briefly of the soybean in Kentucky...
For Kentucky conditions the Mammoth Yellow was
recommended for forage and the Haberlandt for seed.
“Mr. Charles Caldwell, soybean grower of Kentucky,
told briefly of ten years’ experience with soybeans.”
“Mr. Taylor Fouts, soybean grower of Indiana, stated
that he had been growing soybeans for a great many years,
and emphasized their value as a soil-building leguminous
crop on poor soils, especially where clover fails. He
suggested that while corn is King of the midwest crops, the
soybean would be known as the Queen, when we realize the
wonderful possibilities and many uses of the crop.
Note: This is the earliest English-language document
seen (July 2007) that uses the word “Queen” to refer to the
soybean.
“Mr. C.E. Carter, of the Missouri Experiment Station,
reported on the soybean situation in Missouri... The Morse
and Medium Yellow (Midwest) are regarded as the best seed
varieties and Wilson and Virginia as the best forage sorts.
“Professor George M. Briggs, of the Wisconsin
Experiment Station, praised the performance of soybeans in
his state.”
“Mr. W.J. Morse, of the United States Department of
Agriculture, gave a general review of the soybean situation
in the United States. He stated that the interest in soybeans
has increased very rapidly during the past few years, not only
in the Middle West, but also on the Pacific Coast, in New
England and throughout the Northern and Southern States.”
“Mr. O.L. Cunningham, Kentucky, reported that
soybeans were so generally grown and favored in Fulton
County that soybean demonstrations were not essential. Of
the 20,000 acres of corn, at least 16,000 acres were said to
be planted with soybeans. The Mammoth Yellow variety was
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grown with late corn and the Haberlandt with early corn for
pasturage. In Fulton County the corn is cut off and the hogs
allowed to pasture the soybeans.
“Mr. C.B. Newton, Ohio, reported on soybeans growing
in Ohio.”
“Mr. W.E. Riegel, manager of the A.P. Meharry Farm,
in a brief talk, stated that there was a place for soybeans on
every farm to produce whatever amount of feed could be fed
upon the farm, and that farmers should produce their protein
feed instead of buying tankage, cottonseed meal and other
high-priced feeds. It was also thought that soybeans should
be developed as a human food in the United States as already
had been done in the Orient.”
“Chairman Hackleman emphasized his belief that the
farmer should think of the soybean crop as a feed, forage,
and pasture crop, and as a legume to enrich the soil. He made
the point very emphatically that farmers should not depend
on growing the soybean crop for seed alone, and more
converts are needed to soybeans for their value on the farm.
When the farmers get this attitude towards the crop, the seed
crop will take care of itself.
“A demonstration of threshing soybeans followed the
program of speakers. Several loads of unhulled beans of
the 1920 crop were threshed to demonstrate that the proper
adjustment of an ordinary grain separator is all that is
necessary to successfully thresh beans. The growers were
shown the necessary adjustments and attachments in the way
of different sized pulleys which reduced the cylinder speed
without reducing the speed of the remainder of the thresher.
“The growers and guests after a unanimous vote of
thanks to the hosts of the A.P. Meharry Farms departed about
sundown.”
Four small photos (p. 41) show “The Second Annual
Field Meeting of the Association at the A.P. Meharry Farm
near Tolono, Illinois, September 1, 1921.” (1) Men standing
in a field with silos and barns in the background. (2) People
and children standing around luncheon tables covered with
white table cloths. (3) Many men seated on the ground under
trees, wearing white dress shirts (some wearing straw hats)
and listening to a speaker. (4) Men standing around talking
under trees. Address: Acting secretary.
2331. Meharry, Charles L. 1925. Third annual field meeting:
Columbia, Missouri–September 1, 1922. Proceedings of the
American Soybean Association 1:46.
• Summary: “The Third Annual Field Meeting of the
Association was held at the Missouri College of Agriculture,
Columbia, Missouri, September 1, 1922. Although the
attendance was not large, representatives from Indiana, Ohio,
Illinois, Iowa, Wisconsin, the United States Department of
Agriculture, and several counties of Missouri, were present.
“The meeting was called to order at 9:00 a.m. by
President C.E. Carter, and the following program presented:
Address of welcome–F.B. Mumford, Dean and Director of

the Missouri College of Agriculture.
“Possibilities in soybean production for oil markets from
the farmer’s viewpoint–J.C. Hackleman, Illinois.
“Possibilities in soybean production for oil markets
from the commercial viewpoint–D.D. Taylor, East St. Louis
Cotton Oil Company.
“Soybeans in corn–experiment station results–C.A.
Helm, Missouri.
“Soybean classification–W.C. Etheridge, Missouri.
“After dinner served at the Daniel Boone Tavern, the
growers visited the Missouri Experiment Station fields to
inspect the soybean experimental plots. Extensive tests
were being carried on with varieties, soybean and corn
combinations, soybeans as a catch crop, soybean rotations,
methods of culture, and the classification of varieties.”
Address: Acting secretary.
2332. Meharry, Charles L. 1925. Fifth annual field meeting:
Ames, Iowa–August 29 and 30, 1924. Proceedings of the
American Soybean Association 1:49-52.
• Summary: “The Fifth Annual Field Meeting was held
at Ames, Iowa, under the auspices of the Extension and
Agronomy Divisions of the Iowa Agricultural College
and the Iowa Experiment Station... Soybean growers and
agronomists from fourteen states assembled at a soybean
dinner at ‘The Maples.’ After dinner the meeting adjourned
to the Agricultural Assembly Hall where it was called to
order by President W.J. Morse. The following papers were
presented: “Soybean in the South, by Prof. A.F. Kidder
(Louisiana). “Breeding soybeans,” by Dr. C.M. Woodworth
(Illinois Experiment Station). “Inoculation studies with
soybeans,” by Dr. W.H. Wright (Wisconsin Experiment
Station). Results of inoculation experiments with soybeans,
by Prof. F.S. Wilkins (Iowa Experiment Station). “Progress
in the study of soybean grades,” by Mr. J.E. Barr (USDA).
“On Saturday morning, August 30th, growers again
met in the Agricultural Assembly Hall for a continuation of
the program. More papers were presented: Investigations
to determine the cause of mottling in soybean seed, by
Mr. E.A. Hollowell (Iowa Experiment Station). “Diseases
of soybeans,” by Dr. J.B. Kendrick (Indiana Experiment
Station). “The soybean-wheat combination for Iowa,” by Mr.
J.N. Horlacker (Iowa soybean grower). “The cooperative
marketing of soybeans,” by Mr. J.B. Edmondson (Indiana
soybean grower). “Standardization of varieties,” by Mr. John
T. Smith (Illinois soybean grower). “The present status of the
domestic soybean oil industry and future prospects,” by Mr.
I.C. Bradley (Illinois soybean oil manufacturer).
“At 10:30 a.m. the meeting was adjourned that the
growers might inspect the soybean experiments on the
college field. After luncheon a short program was held under
the maples on the campus. More papers were presented:
“Why the Iowa farmer will continue to increase his soybean
acreage, by Professor F.G. Churchill. “The feeding of
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soybeans to dairy cattle, by Professor G.E. Weaver (Iowa
Experiment Station). “The future of soybeans in the
northwest,” by Professor George M. Briggs (Wisconsin
Experiment Station).
“At the conclusion of the program the growers were
taken to the Agronomy Farm where the following soybean
experiments were inspected: 1. Methods of curing soybean
hay. 2. Thirty-five varieties compared for hay. 3. Varieties
of soybeans from different states. 4. Soybean varieties for
grain production. 5. Methods and rates of planting soybeans
in corn for hogging down and silage. 6. Methods and rates
of seeding solid for seed as compared with cultivated rows.
7. Comparison of width of rows and rate of planting in
cultivated rows. 8. Two soybean hay crops versus one hay
crop per season. 9. Soybean inoculation studies. 10. The
effect of lime and fertilizers on soybeans.
“After inspection of the soybean fields, a demonstration
of farm machinery most efficient in the production of
soybeans was held.
“A discussion on ‘some machinery the soybean grower
needs’ led by Mr. W.E. Riegel of Illinois, brought to a close
one of the most successful field meetings of the Association.”
A full-page photo shows many people meeting during
a short program, seated on the grass, under the maples on
the campus of the Iowa State College. Most are wearing a
long-sleeved white dress shirt and a necktie; quite a few are
wearing flat-brimmed straw hats. Address: Secretary.
2333. Meharry, Charles L. 1925. Sixth annual field meeting:
Washington, D.C.–September 1, 2 and 3, 1925. Proceedings
of the American Soybean Association 1:52-54.

• Summary: “Soybean growers, representing eighteen
states and Canada, convened at the Arlington Experimental
Farm, Virginia, September 1, 1925, for their Sixth Annual
Field Meeting.” The “growers were welcomed to Arlington
Experimental Farm by Dr. W.A. Taylor, Chief of the Bureau
of Plant Industry.” There followed two papers presented by
Dr. C.V. Piper and Mr. E.C. Butterfield. After the meeting
was adjourned for lunch, “the visitors had an opportunity of
inspecting an extensive exhibit of soybean products, showing
the numerous soybean products from the Orient and those
manufactured in the United States. Charts were displayed
illustrating the value of the soybean and its various products
and enlarged pictures showed the manufacture of products in
China and Japan, and the various ways in which the soybean
is grown and harvested in the United States.”
“After lunch, the growers were taken to the fields to
inspect the variety tests, new introductions, inoculation plots,
time of planting tests, breeding work and method of culture
plots. Demonstrations were given of the various methods
commonly used in the culture of the soybean.”
“The evening meeting was called to order at 7:30 in the
auditorium of the New National Museum...” The program
included three motion pictures and seven papers. The
second motion picture is titled “Four men and the soybean.”
The other two are “Uncle Sam, World Champion Farmer”
and “Sheep in Psalm and Sage.” Note: This is the earliest
document seen (Nov. 2004) that mentions a motion picture
about soybeans. Nothing is known about this movie except
the title.
“On the second day, September 2, the growers
assembled on Union Farm, near Mount Vernon, Virginia.
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This farm was originally part of George Washington’s
estate and played an important part in the early agricultural
development of this country. It was on this farm that
Washington carried on his experiments in soil improvement
and practical methods of farming far in advance of his
time. Union Farm is now owned by Mr. Harvey S. Clapp,
a prominent breeder and grower of soybeans. The growers
inspected Mr. Clapp’s extensive variety, inoculation, and
breeding plots, and fields of different varieties for seed
production.”
Five papers were then presented: Welcome to Virginia,
by T.B. Hutcheson, Virginia. Soybeans in the Eastern states,
by Nicholas Schmitz, Pennsylvania. Fertilizers for soybeans,
by G.L. Schuster, Delaware. Relation between the grower
and the oil mill, by F.A. Wand, Illinois. Seed frauds in
soybean varieties, by R.W. Hamilton, South Carolina.
“The after noon was devoted to demonstrations of
field machinery used by Mr. Clapp in the culture and
harvest of the soybean. The broadcast soybean harvester, an
invention of Mr. Clapp’s proved an interesting feature of the
demonstration. About 3:00 p.m. the growers adjourned to
visit Mount Vernon, the home of George Washington.
On the third day, September 3, the growers met at the
Maryland Experiment Station, College Park, Maryland. Dr.
A.F. Woods, President of the Maryland State University,
welcomed the visitors to Maryland.”
Six papers were then presented: Community growing,
handling and sale of soybean seed, by J.T. Smith, Illinois.
Soybeans in Georgia, by W.J. Davis, Georgia. Soybeans in
the Mississippi Delta, by W.E. Ayres, Mississippi. Small
grains after soybeans, by W.E. Riegel, Illinois. Putting
soybeans on the hoof, by Taylor Fouts, Indiana. The soybean
mottling problem, J.B. Park, Ohio.
Long summaries of the welcome address by W.A.
Taylor, and of the many papers presented are given on pages
54-129. Address: Secretary.
2334. Meharry, Charles L. 1925. Fourth annual business
meeting: Chicago, Illinois–1923. Proceedings of the
American Soybean Association 1:24.
• Summary: “The fourth winter meeting was held in the
assembly room of the Saddle and Sirloin Club, Union Stock
yards, President George M. Briggs, Wisconsin, presiding.
The problem of soybean mottling was the chief topic of
discussion. Many theories were advanced concerning the
cause of mottling. Many experiment station men planned
investigations on this subject as mottling was becoming
rather serious in many sections of the Corn Belt states.
“Iowa State College of Agriculture was chosen for the
next summer field meeting.
“Officers were elected as follows: President, W.J. Morse,
United States Department of Agriculture; Vice-Presidents,
E.C. Johnson, Ohio, and J.L. Robinson, Iowa; Secretary,
Charles L. Meharry, Indiana.”

Note: This is the second earliest document seen (Oct.
2014) that mentions E.C. Johnson of Ohio. Address:
Secretary, National Soybean Assoc.
2335. Meharry, Charles L. 1925. Fifth annual business
meeting: Chicago, Illinois–1924. Proceedings of the
American Soybean Association 1:24-25.
• Summary: “The fifth winter meeting of the Association had
been arranged to be held in the Saddle and Sirloin Club. On
account of a conflict between the meetings of the extension
agronomists and the soybean growers, the soybean meeting
was adjourned to meet with the agronomists in the assembly
room of the Hotel Atlantic. “President W.J. Morse called the
meeting to order.
“The attendance of soybean growers at this winter
meeting was the smallest of any winter meeting ever held.
This was undoubtedly due to the fact that the meeting place
was changed at the last moment.
“It was urged by Professor G.M. Briggs, Wisconsin, that
the Association try to get a larger attendance to the winter
meetings. Practically all of the business of the Association
is conducted and the officers for the ensuing year elected at
these winter meetings.
“The matter of a membership fee was discussed by W.A.
Ostrander and C.L. Meharry. It was moved that a committee
be appointed by Mr. Morse to consider the feasibility of a
regular membership with a fee attached and report at the next
field meeting.
“There was some discussion as to methods of obtaining
the cooperation of county agents in getting publicity for the
field meetings. Professor G.W. Patterson, Virginia, suggested
that the Virginia Crop Improvement Association aid in
obtaining the cooperation of county agents in that state.
“Mr. John T. Smith, Illinois, discussed the relation of
soybean inoculation to the value of the crop for fertility
purposes, explaining why wheat is sometimes benefited and
at other times apparently injured. It was shown that a well
inoculated crop of soybeans usually increases the succeeding
wheat crop, while a poorly inoculated one is usually
detrimental. Professor G.M. Briggs, Wisconsin, criticized the
judging of hay samples of the International Hay and Grain
Show.”
“In the election of officers for 1925, Professor G.M.
Briggs moved that the entire list of officers of 1924 be
re-elected by acclamation. The motion was seconded and
carried. The following officers were re-elected: President,
W.J. Morse, United States Department of Agriculture; VicePresidents, E.C. Johnson, Ohio, and J.L. Robinson, Iowa;
Secretary, C.L. Meharry, Indiana.
“A discussion of the meeting place for 1925 was settled
by the decision that it go to Washington, D.C. A motion to
adjourn was seconded and carried.”
Note: This is the third earliest document seen (Oct.
2014) that mentions E.C. Johnson of Ohio. Address:
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Secretary, National Soybean Assoc.
2336. Morse, W.J. 1925. History of the American Soybean
Association. Proceedings of the American Soybean
Association 1:9-11. Sixth annual field meeting. Held 1-3
Sept. at Washington, DC.
• Summary: The best early history of the association. “The
beginnings of the cultivation and adoption of a farm crop
are usually in obscurity and priority is hard to establish.
The motives of the experimenter are as varied as his
decisions, and the occasional farmer who adopts a crop for
improvement and development is exhibiting a faith and a
vision in its latent possibilities that is truly commendable.
This is especially true of the pioneer soybean growers of the
great Corn Belt, where corn, wheat, oats and the clovers are
so well adapted and established.
“Introduced into the United States, as early as 1804,
the soybean has met the difficulties with which a new crop
has to contend in order to become part of an established
farming system... About 1900, soybeans were beginning to
attract more attention through the efforts of the United States
Department of Agriculture, state experiment stations and a
number of hopeful growers. Several varieties rather limited
as to adaptation, as the Ogemaw, Ito San, Early Brown, U.S.
No. 9414 (Ebony), No. 13399 (Midwest) and Mammoth
Yellow were being grown at that time in a small way. By
the dissemination of seed, and literature on cultural methods
and utilization, the early growers enlisted new friends in
increasing numbers for the crop. It became possible to
interest counties in Soybean Days as early as 1910 and by
1912 in many sections of the Corn Belt states, through the
efforts of growers and extension crops men of the state
colleges, Soybean Days were becoming quite common.
“The meetings offered interesting programs and
were generally well attended and the increasing number
of soybean enthusiasts began expressing a desire for a
representative organization worthy of the coming industry.
By 1920, the possibilities of the soybean industry had
become so well recognized through County and State
Soybean Days that it seemed an opportune time to perfect
such an organization. Experiment station workers and
growers of the Corn Belt states responded freely to the idea.
“Under the auspices of Indiana Experiment Station
Extension Service and the county agents of Indiana the
first Soybean Day of a national character was celebrated
September 3, 1920 on the Soyland Farms of the Fouts
Brothers, Carroll County, Indiana, and was known as ‘The
First Corn Belt Soybean Field Day.’ More than a thousand
were in attendance at this first meeting, representing
growers and experiment station men from six states and
representatives from the United States Department of
Agriculture.
“Following the program the growers agreed that a
definite organization seemed necessary and the name ‘The

National Soybean Growers’ Association’ was agreed upon.
A motion was presented and carried that a business session
and program be held during the coming International Hay
and Grain Show in Chicago. A motion was also carried that a
National Soybean Field Day be arranged for the fall of 1921.
“The second field meeting was held in Illinois in 1921
at the Illinois College of Agriculture and the Meharry Farm
near Tolono. The third meeting was conducted in 1922 at
Columbia, Missouri.” The 1923 meeting was at Madison,
Wisconsin, the 1924 one at Ames, Iowa, and the 1925 one at
Washington, DC. At this latter meeting, “eighteen states and
Canada were represented by growers, seedsmen, experiment
station men, and others interested in the industrial uses of the
soybean and its products.
“The organization founded in 1920 had performed
the pioneer work and had been of incalculable service to
the soybean industry in the United States, but by 1924 the
leaders of the movement became aware of the enormous
possibilities of a more highly organized association. The
original organization required no dues, hence there were no
funds to further the interests of the movement nor to take
care of current obligations. Up to this period the little band
represented the enthusiastic expression of interest on the
part of experiment stations, colleges and several prominent
soybean growers in an exceedingly promising experiment.
The period of experiment was quite over, the soybean was
beginning to receive the recognition it deserved, the time
had come for a definite organization with definite aims and a
clear cut policy.
“Accordingly the request was made that a committee be
appointed and instructed to meet and draw up a constitution
and by-laws to present at the annual business meeting to be
held in Chicago, December 1, 1925. Four members of this
committee, C.L. Meharry (Indiana), J.T. Smith (Illinois),
Taylor Fouts (Indiana), and W.E. Ayres (Mississippi)
prepared a tentative constitution and by-laws which was
presented to and adopted by the Association at the 1925
winter meeting. The name was changed to ‘American
Soybean Association,’ and the object of the Association was
set forth in the constitution which may be found on page 15.
“The American Soybean Association met as a definite
organization for the first time in the Mississippi Delta in
1926 where four days of meetings were thoroughly enjoyed
by members. The 1927 meeting was held in eastern North
Carolina, one of the oldest soybean producing sections in the
country.”
“With an increasing membership, a definite organization,
and available funds [from $1 per year membership dues] the
Association is now able to be of more value in presenting
to the members through its annual reports the best available
information relating to the practical and scientific phases of
the soybean industry.”
Note: This is the earliest document seen (Oct. 2012)
which mentions that ‘The National Soybean Growers’
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Association’ was formed at this meeting in Sept. 1920 in
Indiana. Address: USDA, Washington, DC.
2337. Morse, W.J. ed. 1925. Preface: Proceedings of the
American Soybean Association 1:7-8. Sixth annual field
meeting. Held 1-3 Sept. at Washington, DC.
• Summary: “At a field meeting held at the Soyland Farms of
the Fouts Brothers, Camden, Indiana, September 3, 1920, the
American Soybean Association was founded. It was not until
the sixth annual business meeting held at Chicago, Illinois,
December 1, 1925, that a constitution and by-laws were
adopted and the Association formally organized.
“Eight annual field meetings have been held, beginning
1920, in the following places: Indiana, Illinois, Missouri,
Wisconsin, Iowa, Washington, D.C., Mississippi and North
Carolina. The annual business meetings have been held in
Chicago, Illinois, each year at the time of the International
Livestock Exposition.
“The Board of Directors at a special meeting after the
1925 business meeting elected an editor to the Association.
The publication of the reports of the meetings of the
Association was discussed at the 1927 business meeting and
it was voted that the editor be instructed to proceed with
the publication of these reports in bulletin form as soon as
possible.
The present volume includes brief reports and programs
of the first five field meetings and thirty-five papers and
addresses delivered at the field meetings of 1925, 1926 and
1927. Unfortunately we were able to obtain only seven of the
eleven papers given at the 1926 field-meeting.
“The minutes and reports of the eight annual
business meetings have in most cases been condensed.
The Association is especially indebted to Mr. Charles L.
Meharry and also Mr. Taylor Fouts for the early history
of the Association, and for the minutes and records of the
first business and field meetings. We are also indebted to
Mrs. Bessie W. Gahn of the United States Department of
Agriculture for the very full and complete reports of the field
meetings of 1925 and 1927.
“The value of the soybean to American agriculture
has now reached the point where there is need of a suitable
medium for the publication of papers relating to the various
phases of this important industry. The papers given at our
field meetings discussing the many problems connected with
the culture and utilization of the soybean should have prompt
publication for the members of the Association.
“It should be the purpose of the Association to build
a strong supporting constituency by largely increasing our
membership. Attention is called to the directory giving the
list of members with their addresses.
“In presenting the first publication of the Association to
the members, the editor expresses the hope that errors and
omissions may be few.”

2338. Park, J.B. 1925. The soybean mottling problem.
Proceedings of the American Soybean Association 1:126-29.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “Mottling of soybeans is then name commonly
used for a peculiar color phenomenon that appears as
irregular brown or black splotches on the seed coat.”
Mottling appears in the same color as the hilum pigment.
Discusses research on the causes (which are not presently
known) and prevention of mottling. Both hereditary and
environmental factors seem to be involved. Varieties
discussed: Manchu and Midwest. Address: Ohio Agric. Exp.
Station.
2339. Piper, Charles V. 1925. How we got our soybeans.
Proceedings of the American Soybean Association 1:58-59.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “In 1907, Dr. C.R. Ball of the United States
Department of Agriculture, described twenty-three varieties
of soybeans, all that were then known in the United States
introduced up to 1905. These included fifteen introductions
by the Department between 1900 and 1905, the remainder
secured by miscellaneous individuals from the Orient, and
several indirectly by way of Europe. Up to this time varieties
had been called by such names as Early Yellow, Medium
Yellow, Late Yellow, etc.; but with only twenty-three
varieties this system of naming broke down hopelessly and
a different system was adopted, which has been followed
since. The naming of varieties mainly by the color of the
seeds by oriental writers had disguised the fact that the
varieties are not few but very numerous. This began to
become clear about the time Ball’s paper was published, and
vigorous efforts were inaugurated to get additional varieties
with the help of the Office of Seed and Plant Introduction.
We got them through consuls, missionaries, seedsmen, etc.,
until by 1909 we had 175 varieties; by 1913, 427 varieties;
by 1919, 629 varieties; by 1925, 1,133 varieties; and we
probably have not half of them yet. Our records show that
every Chinese village had its own distinct series of varieties.
There is no seed trade in China; consequently, local varieties
are never widespread. These were all tested at Arlington
[Farm, Virginia], the poorer ones being continuously
discarded.
“About 1914, we tried to get several experiment stations
to test three hundred varieties, as we did not like to discard
them purely on the basis of Arlington Farm tests; but at that
time no experiment station was willing to take more than
about twenty of the varieties which we considered the best.
In late years we have checked over as far as possible the
series that we discarded, and we do not believe we made any
serious mistake, though at that time we had very inadequate
knowledge of the behavior of each variety in different
latitudes. Today many experiment stations are so interested
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that each wants to test every new soybean secured. Out of the
agriculturally unexplored villages of China, Manchuria, and
Japan will yet come many varieties some of which will likely
replace the ones now used in the United States.
“With few exceptions, the varieties valuable in the
United States today are all Department introductions. One
important variety, the Mammoth Yellow, is of unknown
origin; it was introduced as early as 1882. In the more than
one thousand lots introduced since, this variety has never yet
turned up again. Usually, when several varieties are obtained
from the same village, they are much alike in habit; but
exceptions to this rule are not rare.
“The results that have been secured by this wholesale
search for new soybeans, notwithstanding its very
considerable cost, have justified the work many times over.
When the Department work began, the soybean was a very
minor crop, and of importance only where the Mammoth
Yellow variety matured. Today, its culture, due to varieties
adapted to each region is widespread, and lends substantial
basis to the belief that the soybean will yet become one of
our major crops.” Address: USDA, Washington, DC.
2340. Proceedings of the American Soybean Association.
1925. American Soybean Association. 1:5-6. Sixth annual
field meeting. Held 1-3 Sept. at Washington, DC.
• Summary: “Object: To bring together for mutual
cooperation and coordination of effort, those interested in the
production, distribution, utilization and investigation of the
soybean industry in all its phases;
“To stimulate and hasten soybean investigations
everywhere and to encourage the coordination of such
investigations by the United States Department of
Agriculture and State Experiment Stations and the Dominion
and Provincial Departments of Agriculture and Experiment
Stations of Canada;
“To stimulate the development and improvement of
soybean varieties possessing greater adaptability to special
soil or climatic conditions, particular purposes, greater
protectiveness, or marked immunity to diseases or insect
depredations;
“To create a more general interest in better seed, provide
for the proper description and nomenclature of varieties,
encourage seed certification through uniform field and bin
inspection, and the increase and dissemination of proven
worthy new introductions;
“To stimulate the investigation of methods for the
profitable utilization of surplus and cull beans;
“To establish market standards and grades for soybeans
and to encourage the establishment of more effective systems
of distribution and marketing;
“To encourage measures designed to safeguard our
American industry against the introduction of disease and
insect pests;
“To encourage the rational use of the soybean as a crop

for soil building, forage, grazing, as a money crop, especially
on lands too poor or too poorly drained to be profitable for
other crops, and as a smother crop for bad, low-growing
grasses;
“To promote and establish the true function of soybean
demonstrations, exhibitions and contests;
“To collect and disseminate the best available
information relating to both the practical and scientific
phases involved in increased yields coupled with lessened
cost.
“Eligibility: Any person interested in soybeans, who
agrees with the purposes of this Association, is eligible to
membership subject to the approval of the Board of Directors
and subject to the membership rules and payment of the
membership dues fixed by the By-laws.
“Meetings” The Association shall hold its Annual
Business Meeting for the election of officers and transaction
of general business at a time and place to be fixed by the
Board of Directors.
“At least one Field Meeting or, Demonstration shall be
held each year at such a time and place as may be fixed by
the Board of Directors.
“Special meetings of the Association may be called
by the President upon the written request of twenty-five
members.
“Regional Meetings of a local character for exhibitions,
demonstrations, lectures, etc., may be called by any Regional
Leader with the consent of the President, upon notice to
all local members. All exhibitions and meetings involving
awards by the Association shall be conducted in conformity
with the rules of the Association.
“Publications: The Association shall publish bulletins,
from time to time as the Board of Directors may direct,
containing such material as the proceedings of the
Association, papers presented at the meetings, membership
lists, articles on the different phases of soybean culture or
utilization and any other material approved by the Board of
Directors. The Board of Directors shall appoint an editor or
editors to edit and publish the bulletins of the Association.
“The members of the Association may secure additional
copies of the bulletins by notifying the editor in advance of
their publication, or as long as they are available, and by
paying to the Secretary-Treasurer the cost of the same.
“If you are interested in soybeans, the Association needs
you, and you need the Association. Mail the Secretary $1.00
for dues for one year. He will mail you your membership
card and copy of proceedings of the last meeting.”
2341. Schuster, G.L. 1925. Fertilizers for soybeans.
Proceedings of the American Soybean Association 1:100-04.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “Soybeans were first grown in Delaware about
1908, with fertilizer tests; but in 1912, the soybean was
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substituted for the oat crop in experimental plats of corn,
oats, wheat, and hay. Since then we have had corn, a cover
crop of soybeans, and wheat and hay.”
The Wilson variety of soybeans was grown in these
fertility experiments. “Referring to the yield of beans, it
will be noted that the average yield without any fertilizer
treatments is 12.5 bushels per acre. Nitrate of soda increases
this yield 2.7 bushels while acid phosphate increase the yield
3.6 bushels. Muriate of potash gives us the greatest increase
in yield of any single fertilizer material, that is, 5½ bushels
per acre.” Address: Delaware Experiment Station.
2342. Simpson, W.F. 1925. An economic study of methods
of harvesting soybeans for seed. J. of the American Society of
Agronomy 17(9):557-67. Sept. [3 ref]
• Summary: “The object of this investigation, conducted
in 1924, was to study soybean harvesting methods and
equipment with special reference to: (1) Waste of seed in
harvesting, (2) cleanliness of the seed saved, (3) damage to
the seed, (4) rate of harvesting, (5) cost of harvesting, and
(6) the factors affecting successful harvesting.” Two methods
of harvesting were used: (1) Cut-and-thresh, and (2) Rowharvester. Four different types of machinery were used with
the cut-and-thresh method: (1) Binder and grain harvester,
(2) mower and grain thresher, (3) binder and pea huller, (4)
mower and pea huller. Two types of machinery were used
with the row-harvester method: (1) Two-man harvester (on
Mammoth Yellow soybean), and (2) One-man harvester. All
machinery was apparently pulled by horses.
“The greatest percentage of waste incurred by the cutand-thresh method occurs during cutting and shocking. This
loss should be less when a binder rather than a mower is used
for cutting the crop.
“The next loss in degree of importance occurs during
the curing period. This loss also may be expected to be lower
when a binder is used for cutting and greater when a mower
is used... The pea huller is more desirable than the grain
thresher for threshing, except possibly for small crops. The
percentage of waste incurred by the row-harvester is about
double that wasted by the cut-and-thresh method. Seed saved
with a row-harvester must be fanned.” Address: Graduate
student, teaching fellow in Agricultural Engineering, Virginia
Agric. Exp. Station, Blacksburg, Virginia.
2343. Slate, William L., Jr.; Brown, B.A. 1925. Corn and
soybeans as a combination crop for silage. Connecticut
(Storrs) Agricultural Experiment Station, Bulletin No. 133.
p. 353-78. Sept. [24 ref]
• Summary: This is a report of four years’ work with corn
and soybeans for silage. “To be of any great value the
soybeans must sufficiently reduce the nutritive ratio and
increase the total yield of feed per acre, to pay a profit on the
cost of adding them to the farm crop.”
The combination increased the yield of green forage

by approximately 1 ton/acre and the dry matter about 500
lb/acre over corn alone. The corn and soybeans cut for
silage contained 670 lb/acre of protein, while the corn alone
contained 550 lb/acre, narrowing the nutritive ratio from
1 to 13, to 1 to 9.8. Drilling was significantly better than
checking. A stalk of corn to 3 of beans per 12 inches of row
gave the largest total yield of green and dry matter and of
protein. Under Connecticut conditions planting soybeans in
the corn will add $10.00 per acre to the value of the silage
produced.
The various problems connected with the growing of the
crops in combination are discussed. Address: Storrs, CT.
2344. Taylor, W.A. 1925. Address: Welcome to Arlington
Farm. Proceedings of the American Soybean Association
1:54-58. Sixth annual field meeting. Held 1-3 Sept. at
Washington, DC.
• Summary: The USDA Bureau of Plant Industry uses
this farm for research work. About 3/4 of the Bureau’s
expenditure of funds is upon problems of research. The
author, as a boy, planted soybeans on his home farm in
Michigan for use as a coffee substitute. “I had heard of
a certain individual (I think he was from Missouri) who
had advertised a certain strain of soybean as a very great
improvement over Java and Mocha coffee. He claimed that
this strain of soybean could be grown almost anywhere. So,
I planted an eighth of an acre or so up there in the fruit belt
of Michigan. Unfortunately the variety did not prove to be
suitable to the locality and did not mature.”
Other divisions of the USDA are the Bureau of Animal
Industry, the Bureau of Dairying, the Forest Service, the
Bureau of Entomology, the Biological Survey, the Bureau of
Chemistry, the Bureau of Home Economics, the Bureau of
Agricultural Economics, the Bureau of Public Roads, and the
Office of Cooperative Extension Work. Address: USDA.
2345. USDA Bureau of Agricultural Economics. 1925.
United States Standards for soybeans, effective September 1,
1925. Washington, DC: U.S. Government Printing Office. 3
p. Revised 1926. Unpublished manuscript. *
2346. Wand, F.A. 1925. Relation between the soybean
grower and the oil mill. Proceedings of the American
Soybean Association 1:104-06. Sixth annual field meeting.
Held 1-3 Sept. at Washington, DC.
• Summary: “A large number of farmers in Illinois are
growing soybeans in place of oats and are more concerned
with having the manufacturer handle their beans for a small
margin of profit rather than take a long chance on disposing
of their beans for seed purposes... During the fall of 1924,
we were led to believe that the soybean crop should go
for seed purposes. As a result, we did not operate our mill,
but devoted our time to promoting an increased acreage of
soybeans...
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“We are processing from 40,000 to 42,000 bushels of
corn a day and are looking forward to the time when we will
handle 10,000,000 bushels of soybeans a year...
“Mr. A.E. Staley, our President and General Manager,
was born and raised on a farm in North Carolina, and
was growing soybeans before our agricultural experiment
stations promoted the general use of the crop. Needless to
say, Mr. Staley is an authority on the growing as well as
the processing of the beans. In fact, he stands alone as the
greatest authority on soybeans at the present time.”
Note: This article says nothing about when, how, or
why the A.E. Staley Mfg. Co. began crushing soybeans in
Decatur. Address: A.E. Staley Mfg. Co., Decatur, Illinois.
2347. Wand, Frederick A. 1925. Feeding value of soy bean
meal. Staley Journal (Decatur, Illinois) 9(3):5-7. Sept.
• Summary: Note: Soybean oil meal is a new product to
feed compounders and to farmers. So in this article Staley is
providing basic information about livestock nutrition, feed
compounding, and soybean oil meal.
“The substances found in feed are grouped into six
classes: proteins, carbohydrates, fats, mineral matter,
vitamins and water. Every stock feeder and dairyman should
know these classes; should know what part they play in the
nourishment of the animal, and what common feeds will best
supply them in the most economical form.
“Protein is of first importance. It is the element that
is indispensable for repair of muscle and glandular tissue.
Without protein growth would be impossible. Protein
compounds taken as food are by the process of digestion
broken down into amino acids. The amino acids, derived
from protein, constitute the great primary nitrogenous
building material out of which the tissues of the animal body
are built. Protein is usually the most expensive constituent of
the ration, for feeds rich in this element are relatively scarce.
“As a source of protein, the soy bean and its products
are among the best available material known at the present
time. The high quality of the protein of the soy bean as a
food element for sustaining life and promoting growth is
testified to by the fact that in the Orient it has been used for
human consumption for more than 5,000 years. The soy bean
is the only source of protein in the diet of many Orientals.
According to William J. Morse, B.S.A. Agronomist, United
States Department of Agriculture, the protein of the soy bean
compares very favorably with that of cow’s milk. As shown
by the percentage composition and comparison of the amino
acids or the protein of the soy bean and cow’s milk in the
following table:
A table compares the content of 15 amino acids (such as
glycine, valine, leucine, proline, lysine, etc.) in soybeans and
in cow’s milk.
“Osborne and Mendel (1917c) proved that the proteins
of the soy bean, unlike those of other leguminous seeds thus
far investigated, are adequate for promoting growth.

“Carbohydrates consist of starches, sugars, etc., and
crude fiber. Starch constitutes a large proportion of the farm
grains of the corn belt such as corn, oats and barley.
“The general term fats includes what are commonly
recognized as fats and oils. These true fats and oils serve the
same purpose in the animal body as carbohydrates; that is,
they produce energy and fat.
“Mineral matter (or ash), is an essential in the growth
of the skeleton. This element is present in all the vital parts
of the body and in some unknown manner controls the life
processes.
“Vitamins, which have been discovered only within
the last few years, are as essential in the ration as the
protein, carbohydrates, fats and minerals. Although their
composition is as yet undetermined, it is known that they
are indispensable not only for growth, but for healthy
maintenance as well. They are present in feeds in smaller
amounts than any of the above constituents but according to
Dr. Charles V. Piper, the soy bean contains the two vitamins
necessary to sustain life in higher animals including man.
“Livestock feeding experiments conducted by a number
of agricultural experiment stations, emphasize the fact that
the oil must be extracted from the soy bean before one
can hope to obtain a satisfactory protein supplement for a
livestock ration. Different methods are used in extracting oil
from soy beans, Old process or hydraulic soy bean oil meal
is made in the same manner as old process linseed oil meal.
In the manufacture of new process or solvent soy bean oil
meal, the oil is removed by some chemical solvent such as
benzol.
“A third method is to remove the oil by what is known
as an expeller. Whether the meal manufactured in this
manner has a raw taste or a nut-like taste and odor depends
upon the temperature developed while the oil is being
extracted and this, in turn depends upon the moisture content
of the beans, the lower the moisture content, the greater the
friction and the higher the temperature.
“Experiments with soy bean oil meal have shown a wide
variation in their worth for supplementing corn in a livestock
ration. Feeding experiments indicate that the best grade
of soy bean oil meal is obtained by the expeller process.
According to results obtained at the Iowa, Indiana and Ohio
experiment stations, this soy bean oil meal is superior in
feeding value to linseed oil meal or cottonseed meal. The
keeping quality of soy bean oil meal is far superior to that of
other similar protein feeds.
“In an experiment conducted by the Ohio agricultural
experiment station, soy bean oil meal obtained by expeller
process was compared with tankage in a hog ration. In this
experiment a mineral mixture consisting of ground limestone
1; Ucopco bone meal 1; salt 5; was self-fed to the hogs in
both lots. The lot receiving soy bean oil meal made faster
and more economical gains. This was due, no doubt, to the
vitamins present in the soy bean oil meal which are not
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present in tankage. Figuring tankage at $60.00 per ton, the
expeller processed soy bean oil meal had a replacement
value at $57.15 a ton.
“Feeding experiments emphasize the need of having
a mineral mixture placed in a self-feeder before hogs at all
times. The Iowa Station recommends the following mixture,
that pretty well balances the mineral shortcomings, may be
made as follows: 20 parts common salt; 40 parts spent bone
black, or finely ground bone meal, or steamed bone meal
or rock phosphate or acid phosphate; and 40 parts finely
ground, high calcium limestone or air-slaked lime, or wood
ashes, or finely ground oyster shell or clam shell (all by
weight); total 100 parts, plus one-half ounce of potassium
iodide to each 100 pounds of the mixture, all thoroughly
mixed together and placed in a self-feeder before the pigs.
“Purdue university has obtained some excellent results
with a mineral mixture consisting of wood ashes 10 parts,
16% acid phosphate 10 parts, common salt part by weight.
Finely pulverized limestone may be substituted for wood
ashes.
“The Illinois experiment station uses a mixture
consisting of ground limestone 2 parts; rock phosphate 2
parts; salt 1 part.
“Soy bean oil meal may he self-fed to hogs along with
shelled corn and a mineral mixture, the feeds being placed
in separate compartments in the self-feeder. When hogs are
hand fed, feed about 4 pounds corn, ½ pound soy bean oil
meal and 0.12 pound of mineral mixture per day.
Exact formulas, each containing soy bean meal, are then
given for the following: Cattle feeding (2 formulas for steers
from Purdue University). Dairy cattle. Rations for Holsteins,
Brown Swiss, and Ayrshires. Rations for Jerseys and
Guernseys. Sheep feeding. Yearling wethers (Note: A wether
is a castrated ram–a male sheep). Pregnant ewes (Note: A
ewe is a female sheep). Ewes–suckling lambs.
“The foregoing facts indicate that the soy bean is
a valuable product from which to obtain the elements
necessary to balance feeding rations. The beans themselves
contain more oil than is necessary and more than can be
utilized for feeding. Consequently the economical process
would be to extract the excess oil for commercial uses and
utilize the residual cake or meal for feeding.”
Note 1. The author’s name is incorrectly spelled at the
start of this article. It should be: Frederick A. Wand.
Note 2. This is the earliest English-language document
seen (Oct. 2016) that contains the term “new process”
applied to crushing soybeans. Formerly it had been applied
to crushing linseed. Address: A.E. Staley Mfg. Co., Decatur,
Illinois.
2348. Winters, R.Y. 1925. Breeding soybeans for oil.
Proceedings of the American Soybean Association 1:70-71.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.

• Summary: “The breeding work with soybeans for the
purpose of increasing the oil content was started in the fall of
1916. At that time, the importation of foreign vegetable oils
was considerably reduced. This, accompanied by increased
demand for vegetable oils, made it necessary to turn to other
domestic sources of oil. Sufficient preliminary work had
been done to indicate the value of soybeans as a source of
vegetable oil. In fact, a few of the cotton oil mills had begun
to crush both imported and domestic beans. Fortunately,
the price of oil and meal was sufficient to make it possible
for the mills to pay a price sufficient to compete with the
prevailing market price of beans. This condition has not,
however, continued in the southeast.
“In North Carolina, the price and demand for seed beans
has prevented the crushing of domestic beans except for a
very short period during the war. This condition, however
fortunate for our state, cannot be expected to continue
always.
“Looking forward to the more general use of soybeans
as a source of oil, seed-selection work was started to study
the possibilities of increasing the oil content by pure line
selection. In the fall of 1916, seed from 152 plants was
saved. The plants were selected for yield of seed. The seed
of each plant was analyzed for protein and oil content. The
oil content of these plants ranged between 13.63 and 22.86
percent, dry basis. The seed of each plant was planted in
plant-to row plots, a composite sample of the general crop
seed being used as a check. In the fall of 1917 composite
samples were taken from each progeny row and the fat and
protein determinations again made. Two rather discouraging
features came out in the results of 1917. First of all, the
analysis of the parent plant did not predict with any certainty
the oil content of the offspring. When composite samples
of the progeny were used, the range in oil content was not
so great as that secured from the parent plants. This may be
due to the fact that considerable natural crossing takes place
in soybeans and the progeny rows did not represent pure
lines. The work has now been conducted seven years and the
conclusions that may be drawn from it are as follows:
“Among the strains selected for a high and low oil from
the original 152, the average difference in oil production due
to selection was very small.
“As the oil content was increased, the protein content
was decreased and vice versa.
“The increase in yield had more to do with oil
production per acre than increase in oil content.
“Future progress will depend upon making a much
larger number of selections and growing only those that
stand high in oil content.” Address: North Carolina Exp.
Station.
2349. Morse, W.J. 1925. Re: Soybean convention at
Arlington Farm. Letter [memorandum] to Dr. C.V. Piper,
Washington, DC, Oct. 25. 1 p. Typed, with signature on
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letterhead.
• Summary: “Dear Dr. Piper: Just recently, Mr. Butterfield,
Superintendent of Arlington Farm, advised me that the
expense in connection with the soybean convention at
Arlington amounted to about $250.00. He was in question
as to just how much of this expense in our office would be
willing to bear. He suggested that he would be perfectly
willing to go half with us on the proposition. However, in
talking the matter over with him, I thought it might be well
to take the matter up with Dr. Taylor and Mr. Alanson to see
if there was not some fund in the Bureau or Department that
could take care of the matter. It surely was a Department
matter; in fact, a good advertisement for the Department and
Bureau of Plant Industry, and I would think that some sort
of fund would take care of the matter instead of having the
entire expense come from one or two offices. Yours very
truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
2350. Crops and Markets. Monthly Supplement (USDA).
1925. Estimated crop conditions October 1, 1925, with
comparisons. 2(Supplement 10):319. Oct.
• Summary: Soy beans are included in this table, and relative
crop conditions (expressed as a percentage figure) are given
for 1924 and 1925 in 28 states (incl. Texas, Oklahoma,
Arkansas, New Mexico) plus the United States as a whole.
2351. Garber, R.J.; Odland, T.E.; McIlvaine, T.C.;
Quisenberry, K.S. 1925. Varietal experiments with soybeans.
West Virginia Agricultural Experiment Station, Bulletin No.
196. 16 p. Oct.
• Summary: Contents: Introduction. Cultural practices.
Methods used in experiments. Experiments on the agronomy
farm. Description of varieties: Haberlandt, Hamilton, Wilson
and Wilson 89, Peking, Peking 1-21-7 and 1-21-8, Virginia.
Experiments at the Maggie substation. Summary.
“Soybeans are rapidly becoming one of the most
important leguminous crops grown in West Virginia...
The object of this bulletin is to present the results of
certain varietal experiments that have been carried on at
the Agronomy Farm near Morgantown and at the Maggie
Substation located in Mason County.”
Trials of 26 varieties were conducted between each year
from 1921 to 1924 near Morgantown. The highest yielding
variety, S.P.I. 36902, had an average seed yield of 31.2 bu/
acre over the 4 years. The highest yielding hay variety
was Haberlandt, with an average yield of 10.53 tons/acre

green and 2.60 tons/acre air dry. At the Maggie Substation,
14 varieties were tested from 1922 to 1924. The variety
Ohio 9035 (Hamilton) gave the best average seed yield for
the 3 years, 37.3 bu/acre, while the variety Virginia gave
the best yield of air dry hay, 3.10 tons/acre. Address: 1-3.
Agronomists, Morgantown, WV.
2352. Metzger, J.E.; Holmes, M.G.; Bierman, H. 1925.
Soybeans: Production, composition and feeding value.
Maryland Agricultural Experiment Station, Bulletin No. 277.
p. 75-101. Oct.
• Summary: Discusses the place of soybeans in the crop
rotation, the conditions influencing soybean yields, the
varieties of soybeans, and soybean hay.
“Soybean production–Introduction: The total area
planted to soybeans in Maryland in 1920 was estimated
at 10,000 acres, and in 1925, at 35,000 acres, or an
increase during the intervening five-year period of 250
per cent. About nine-tenths of this acreage is used for the
production of forage, and one-tenth for seed purposes and
soil improvement. Soybeans were first grown in this state
in 1888, but they did not assume any importance as a farm
crop until about 1910. At first they were grown mainly as
a substitute for cowpeas on the Coastal Plains section, but
during the past ten years they have become a common crop
in all of the counties of the State. The largest acreage for
forage is now found in the dairy section of the Piedmont
region. The southeastern part of the Coastal Plains region is
the principal seed producing area.
“The rapid increase in the soybean hay acreage is
due to the attempt on the part of farmers to reduce their
expenditures for concentrated feeds. Good soybean hay
contains as much protein as the usual proprietary feed, and
because of its lower cost, it is capable of producing milk at a
lower rate per unit of production. Throughout this period of
rapid increase in soybean acreage, growers experienced low
returns on their cereal crops, especially wheat. Thus, much of
the corn stubble land ordinarily seeded to wheat, was planted
to soybeans for hay and seed. Furthermore, the soybean fits
well into the established crop rotation, replacing either wheat
or spring oats.
“Although the soybean acreage may be said to have
increased by leaps and bounds, it is still far short of what it
might be...” Address: College Park, Maryland.
2353. Martin, Brice. 1925. Harvesting soybeans: Small
combine harvester cuts loss in threshing. Wallaces’ Farmer
50(47):1522. Nov. 20.
• Summary: “Farmers in central Illinois in the last two
seasons have grown more or less disgusted with soybeans as
a crop because of the difficulty they have had in harvesting
them. Using the binder to get a seed crop off of the ground,
they have had trouble with their machines and lost much of
the crop. For that reason, any suggestion of a better method
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of handling beans, which have become to a considerable
extent a regular part of the crop rotation of corn belt farms,
meets with their interest. This was attested to at a harvesting
demonstration held recently on the John T. Smith farm, near
Tolono, Champaign county, Illinois.
“More than a thousand farmers turned out for the
demonstration... This demonstration was held under the
direction of the farm mechanics department of the Illinois
Agricultural College, Urbana; the United States Department
of Agriculture; the Champaign County Farm Bureau, the
machinery manufacturers and Mr. Smith.
“Interest of the farmers gathered to see the different
machines assembled on the farm; centered in two combined
reaper-threshers at work in a field of Manchu beans. This is
the second season for these machines in central Illinois. Last
year the first one introduced in the corn belt successfully
handled a crop of soybeans on the farm of Garwood Bros., at
Stonington, in Christian county.”
“At the demonstration the beans were still standing in
good shape. A week of showers had left them damp and
tough... A factory representative of the company that sent in
the machine for the demonstration said that usually no teeth
were needed in the concaves to handle beans.
“I.P. Blauser, of the farm mechanics department, who
has been observing the work of these machines, had planned
to make a check on their efficiency in the field, but the rain
coming on before the demonstration had progressed far,
interfered with his work. But the farmers who followed the
combines about the field, watching every operation and
doing some checking on their own account, were impressed
with their performance.”
Mr. Blauser’s informal measurements showed that the
percentages lost in harvesting with the other machines was
as follows: Binder 25.1% of the crop which would otherwise
yield 36.8 bu/acre. Self-rake reaper 14.6%. Mower 18.3%.
These figures do not take into consideration the loss that
comes from handling the crop under normal farm conditions.
“At Ivesdale, also in Champaign county, Will Tabaka
has a combine with which he is harvesting 300 acres of
beans on four farms. Last week he cut and threshed a field of
Manchus for his brother, Charles Tabaka, in which the yield
was 39 bushels per acre. The beans were weighed across the
scales and the field was measured.
“That yield is considered high, but Mr. Tabaka attributes
it to the fact that the combine is getting all of the beans from
the ground and from the stalks as they are threshed. He has
only threshed about 60 acres out of the 300, being hindered
by the bad weather.
“Having demonstrated their ability to handle the crops
in fine shape, it remains to be seen how long the combines
stand up and how they will work in small grains in a wet
season.”
A photo shows a harvester being pulled by a tractor.
Also shown is the “sacking platform;” it can be removed and

a wagon hooked on.
2354. Crops and Markets. Monthly Supplement (USDA).
1925. Soybean crop expected to be about same as last year:
Soybean acreage, yield, and prices. 2(Supplement 11):369.
Nov.
• Summary: A table gives 1925 acreage for seed compared
with 1924, 1925 yield per acre compared with 1924, and
prices offered growers for thresher-run soybeans (per 100
lbs.) for Oct. 1922, Oct. 1923, Oct. 1924, and Oct. 1925–for
the following states: Delaware, Maryland, Virginia, North
Carolina, South Carolina, Tennessee, Georgia, Indiana,
Illinois, and Missouri. Prices were highest in South Carolina,
Tennessee, and Georgia, where $4.00 to $6.65 was offered.
2355. Crops and Markets. Monthly Supplement (USDA).
1925. Monthly farm prices of soy beans, 1913-1925 (U.S.
averages, dollars per bushel). 2(Supplement 12):410. Dec.
• Summary: In this table, prices are given on Oct. 15, Nov.
15, Dec. 15, Jan. 15, and Feb. 15, followed by a weighted
average for the year. The weighted average prices is as
follows for each year: 1913-14 $1.76; 1914-15 $2.18; 191516 $2.11; 1916-17 $2.16; 1917-18 $3.05; 1918-19 $3.23;
1919-20 $3.45; 1920-21 $2.80; 1921-22 $2.17; 1922-23
$2.00; 1923-24 $2.12; 1924-25 $2.29.
2356. Crops and Markets. Monthly Supplement (USDA).
1925. Soy bean prices unchanged: Soy-bean prices and
movement. 2(Supplement 12):424. Dec.
• Summary: A table gives prices offered growers per 100
lbs. for thresher-run soy beans for 4 dates from 17 Dec.
1923 to 15 Dec. 1925, and the percentage of the crop sold
by each of these 4 dates in Delaware, Maryland, Virginia,
North Carolina, South Carolina, Tennessee, Georgia, Indiana,
Illinois, Ohio, and Missouri. Address: Washington, DC.
2357. Duley, F.L. 1925. Soil erosion of soybean land. J. of
the American Society of Agronomy 17(12):800-03. Dec.
• Summary: “If soybeans are to be a real soil building crop
from the standpoint of nitrogen maintenance, they must not
only replace, by means of their nitrogen-gathering power,
the nitrogen removed from the land by the crop, but also the
nitrogen lost in the eroded soil. During the last two years
this loss of soil has been measured in connection with a soil
erosion project at the Missouri experiment station. The work
is being continued and this paper is presented as a progress
report.” Address: Assoc. Prof. of Soils; formerly at Univ.
of Missouri; now at Kansas State Agricultural College,
Manhattan.
2358. Ferris, E.B.; Anderson, W.S. 1925. Report South
Mississippi Branch Experiment Station 1925. Mississippi
Agricultural Experiment Station, Bulletin No. 232. 16 p.
Dec.
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• Summary: Corn grown alone produced 35.6 bushels/acre;
corn with soybeans 29.9 bushels; corn with cowpeas 29.5;
with velvet beans 13.6. Cowpeas alone made 32.2 bushels,
and when grown with corn 19.7 bushels. Soybeans alone
made 12.1 bushels per acre, and 6.9 bushels when grown
with corn.
The section titled “Soy bean varieties” states (p. 5): “On
April 1, six varieties of soy beans were planted here...” The
yields of forage and beans are given for each variety: Wilson,
Virginia, Mammoth Yellow (misnamed), Laredo, Biloxi,
Otootan. Address: 1. Director; 2. Horticulturist. Both: South
Mississippi Branch Station.
2359. Kinney, E.J. 1925. Soybean project: Junior agricultural
clubs. University of Kentucky, College of Agriculture,
Extension Division, Circular No. 94 (Revised). 12 p. Dec. [4
ref]
• Summary: Contents: Objects. Requirements. Introduction.
Selecting the plot for soybeans. Manure and fertilizers. Seed
[varieties]. The preparation of the seed bed. Time of seeding.
The importance of inoculation. How to inoculate. Sowing the
seeds. Cultivation. Harvesting soybeans for seed. Harvesting
soybean hay. Threshing. Storing the seed. Selection of
exhibits. Club score card–soy beans. Records. The story of
the project.
Page 4: Seed: It is best to raise a variety that is well
known and popular in the state. This makes it easier to obtain
seed for planting and also gives a better opportunity for
disposing of any surplus that may be grown.
“Varieties that may he used are Haberlandt, Lexington,
Mikado. Midwest and Virginia. Seed should be ordered early.
This gives the best chance of getting good seed of the variety
desired and insures the seed being on hand when needed.
County agents or club leaders will assist club members in
getting seed.”
2360. Manns, T.F.; Adams, J.F. 1925. Department of plant
pathology. Delaware Agricultural Experiment Station,
Bulletin No. 141. p. 24-30. Dec.
• Summary: Two diseases were found on soybeans that
had not been previously reported from Delaware: Leaf
spot caused probably by Septoria glycines, Downy mildew
(Peronospora manshurica), and bacterial pustule (Bacillus =
Xanthomonas phaseoli var. sojense).
2361. Abbott, John B. 1925. The soybean in Massachusetts.
Massachusetts Agricultural College, Extension Leaflet No.
90. 6 p. *
• Summary: Discusses the varieties suited to Massachusetts,
and the economic uses of the soybean.
2362. Robison, W.L. 1925. The influence of the method
of oil extraction on the feeding value of soybean oilmeals.
American Society of Animal Production, Record of

Proceedings p. 60-63. Annual Meeting of 1924.
• Summary: The solvent extracted meal and the raw-tasting
expeller meal are unsatisfactory. Address: Ohio Agric. Exp.
Station, Wooster.
2363. Hughes, Harold DeMott; Henson, Edwin Ray. 1925.
Crop production data: Notes for students in Farm Crops 51
and 52 consisting of a digest of data bearing on certain crop
production problems. Ames, Iowa: Iowa State College, Farm
Crops and Soils Dep. 258 p. Illust. No index. 23 cm.
• Summary: Soy is mentioned on many, many pages in this
book–which is crippled by lack of an index. The interesting
and more important mentions are as follows:
Page 28: Table 9, “Crop acreage, yields and values in
Iowa” for 1923. Soybeans grown alone: Acres: 7,155. Yield:
18,0 bu/acre. Price: $1.75. Soybeans with other crops: Acres:
150,582. Footnote: Only recently did statistics start to be
kept on soybeans in Iowa.
Page 48: “39. Adaptation of Soybean Varieties. Varieties
have different habits of growth and certain varieties have
proven better adapted for one purpose than for another. Iowa
Bulletin No. 228 gives the yields and recommendation of
varieties as a six-year average.
“Table 24. Varieties of Soybeans for Various Purposes.
(Figures in parenthesis are the yields of the variety.)” The
purposes are: (1) Alone for seed (bu per acre). (2) Alone for
Hay (tons). (3) In Corn to Hog Down (in order of value). (4)
In Corn for Silage.
Page 129: Table 100, “Crop acreages and number
of animal units it would support.” The 287,000 acres of
soybeans grown will support 57,000 animals.
Pages 131-33 have the following contents: Uses of
soybeans. Time to plant. Method and rate to seed. Cultivation
of soybeans. Harvesting soybeans, Soybeans in corn. Table
105. “Yield of soybean seed in bushels with rates given.”
Drilled in 8-inch of 10-inch rows, or broadcast. Table 106.
“Cultivation of soybeans, implement use, direction to
cultivate and the effect on stand and yield.” Implements are
harrow, weeder, and rotary hoe.
Harold Hughes lived 1882-1969. Edwin Henson was
born in 1896. Address: 1. Prof. of Farm Crops, and Chief in
Farm Crops, Iowa State Agric. Exp. Station; 2. Asst. Prof. of
Farm Crops. Both: Iowa State College, Ames, Iowa.
2364. Illinois Agricultural Experiment Station, Annual
Report. 1925. Recent progress in solving some farm
problems of Illinois. 37:1-196. For the year ended June 30,
1924.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Manchu soybean shows
promise as a seed producer (p. 28). Investigation started on
heredity in soybeans (p. 28-30). Soybean inoculation not
substitute for lime (p. 30-31). Improved nodule development
on soys is sought (p. 30-31). Soybeans being bred for higher
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oil content (p. 31-32). Selection fails to alter soy composition
(p. 32-33). Test companion cropping of soys and corn (p. 5152).
Livestock: Soybean meal equal to cottonseed meal (p.
76; “Already soybean meal in Illinois and neighboring states
is on a scale that ensures the extensive use of this crop as
a source of vegetable oils and fats in the near future. An
important by-product of this oil extractive industry will be
soybean oil cake, or soybean meal, which, because of its
high protein content, offers great possibilities as a feed for
livestock. This possible addition to the available supply of
nitrogenous feeding stuffs will fill a large need, inasmuch as
the United States as a whole and the corn belt in particular
are short of feeds of this kind. At the present time the
standard protein supplement for use in feeding beef cattle is
cottonseed meal of choice grade.” In this experiment: “Two
lots of 18 two-year-old Hereford steers of select grade were...
fed for 105 days. Ground corn, corn silage, and alfalfa hay
were used as the basic rations for the steers in both lots
and, in addition, cottonseed meal was fed to one group and
soybean oil meal to the other.
“While the steers fed the soybean oil meal made
somewhat faster and slightly more economical gains than
those that received the cottonseed meal, the difference
between the two lots was not large enough to be of practical
significance. Both feeds proved highly satisfactory when fed
as they were, and from the results obtained it appears that the
two have practically the same feeding value. No difficulties
were met in getting the cattle to eat soybean meal”).
Show value of soys for fattening lambs (p. 76-80; The
“experiment showed that the edible part of soybean hay is
on a par with alfalfa hay for fattening western lambs when
fed with shelled corn. However, there was much more
refuse from soybean hay than from alfalfa hay”). Soybean
digestibility for sheep studied (p. 82-83).
Dairy cattle and dairy products: Soybeans prove
valuable crop for dairymen (p. 110-11). Farm mechanics:
Better methods sought for harvesting soys (p. 177-78).
2365. Piper, C.V.; Oakley, R.A.; Vinall, H.N.; Pieters, A.J.;
Morse, W.J.; et al. 1925. Hay. Agriculture Yearbook (USDA)
p. 285-376. For the year 1924. See p. 322. [4 ref]
• Summary: The section titled “Soybeans” states: “Like
cowpeas, the production of soybeans is confined principally
to the Eastern States (See fig. 27)... Unlike the cowpea,
the soybean acreage has increased rapidly in recent years
principally in the Corn Belt and adjoining States. The
estimated acreage of soybeans in 1923 was 2,037,000. There
were 794,000 acres of this total [39%] cut for hay, producing
1,155,000 tons. A large acreage of soybeans is interplanted
with corn and pastured off when the crops have matured.
“Soybeans are not so sensitive to cool weather as are
cowpeas and they succeed better on heavy clay soils... The
plants are upright and are easier to harvest for hay than are

cowpeas. The hay, although coarse, is relished by all kinds of
livestock.
“Soybeans should be cut for hay as soon as the pods are
formed. Not more than half of the roughage given to horses
should be soybean hay, and in fattening steers the quantity
should be limited on account of its laxitiveness. The extent
of this laxative effect depends largely upon the quantity
of beans which the hay contains. It is a valuable hay for
growing stock and for dairy cattle it ranks just below alfalfa
and red clover. It is considered second only to alfalfa as a
roughage for sheep and goats. or hogs the value depends
largely upon the content of the beans. Soybean hay cut early
and cured properly may be fed to poultry with good results.”
A map (p. 320) shows the acreage of annual legumes
cut for hay in 1919. Each dot represents 2,000 acres. “The
annual legumes, including cowpeas, soybeans, field peas,
peanuts, and vetches, are most important in the Southeastern
States. That portion of the crop cut for hay represents only
a small part of the total acreage of these legumes.” A photo
(p. 322) shows soybeans being harvested for hay by a farmer
on horse-drawn farm machinery. It notes that soybean hay
is especially valuable as a feed for dairy cattle. Address:
Bureau of Plant Industry, USDA, Washington, DC.
2366. Morse, W.J. 1926. Re: Mr. L.L. Hidinger, Memphis,
Tennessee, wants information about soybeans. Letter to Prof.
C.V. Piper, USDA, Washington, DC, Jan. 15. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Dr. Piper: With regard to the request of
Mr. L.L. Hidinger, Memphis, Tennessee, for information as
to the best kind of soybeans that will grow on the Delta land
on the Arkansas side of the Mississippi river, will say that
the Laredo and Otootan have given the best esults for forage
purposes on this type of land. Last fall I had occasion to visit
the Upper Delta of the Mississippi, which is directly across
from the region referred to by Mr. Hidinger. Throughout the
Upper Mississippi Delta and the Otootan and Laredo are
grown very extensively for hay and give very high yields.
It is noted that Mr. Hidinger does not look with favor on
planting soybeans because of the high cost of the seed.
Although Otootan and Laredo are selling from 7 1/2 to 10
dollars per bushel, it must be remembered that a bushel of
either of these varieties will plant about 6 to 8 acres in rows.
Throughout the Mississippi Delta all soybeans were planted
in rows even for forage purposes. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
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2367. Westover, H.L. 1926. Re: Mr. Morse’s baby son
has died. Letter to Prof. J.C. Hackleman, Agricultural
Experiment, Urbana, Illinois, Jan. 20. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Hackleman: Mr. Morse has had
the misfortune to lose a baby son and is so broken up over it
that he will not be in the office for a few days. He asked me
if I would attend to your letter of January 15 in which you
request the material presented by Mr. Bradley in the soybean
meeting.
“Mr. Morse has only one complete report of the meeting
and he said that he would loan it to you for a short time.
After you have had an opportunity to get the information you
desire from this report, I wish you would kindly return it to
him.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Box 12–Illinois-Indiana.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., Dec. 2012.
Note: W. Shurtleff asked W.J. Morse’s granddaughter
if she was aware of this death in the family. Joyce asked her
mother, then replied (20 Dec. 2012).
“Yes, I did know about this, although I wasn’t sure of
the date. My mother remembers learning that she was going
to have a baby brother or sister, but then her parents came
home from the hospital and told her they couldn’t find one
they liked. When she was older her mother told her that
the baby was stillborn and had his umbilical cord wrapped
around his neck.
“We were both surprised that there would be references
to it anywhere, although certainly my grandfather’s
coworkers would have known. It would be interesting to
see the letter that referenced it. My mother is doing well,
by the way. Enjoy the holidays. Joyce.” Address: Associate
Agronomist [Bureau of Plant Industry, USDA, Washington,
DC].
2368. Bean-Bag (The) (Lansing, Michigan). 1926. Soy bean
growers meet. 8(8):10-11. Jan.
• Summary: “About 600 soy bean growers, coming from 18
states and Canada, were in attendance at Washington, D.C.,
recently at the sixth annual field meeting of the National Soy
Bean Growers’ association. The growing of soy beans is fast
developing into one of the most important of farm crops.
“On the first day a visit was made to Arlington
experiment farm, where an extensive exhibit of soy beans
products was shown, and the soy bean fields and experiments
were inspected. Seventy-five acres of the Arlington farm are
now devoted to experimental work in soy bean growing, and
more than a thousand varieties of soy beans are under test.

“The second day a meeting was held at Union farm
near Mt. Vernon, in Virginia, which was originally owned
by George Washington, and on which he carried on his
experiments in soil improvement and practical methods of
farming. Union farm is now owned by Harvey C. Clapp,
president of the Virginia Crop Improvement association,
who is experimenting with a large number of varieties of
soy beans. He usually has from 70 to 75 acres in soy beans.
In addition to his seed improvement work, Mr. Clapp has
invented a broadcast soy bean harvester, and a double shovel
plowing outfit that is saving time and labor on his farm, and
is effective in keeping the land in good condition.
“The third day was spent at the Maryland experiment
station, where much experimental work has been done with
soy beans.
“In welcoming the soy bean growers, Dr. W.A. Taylor,
chief of the bureau of plant industry, mentioned that 200
plant diseases are now under investigation in his bureau, and
60 to 75 plant breeding projects are under way.”
2369. Briggs, Lyman J.; Campbell, A.B.; Heald, R.H.; Flint,
L.H. 1926. Electroculture. USDA Department Bulletin No.
1379. 34 p. Jan. See p. 12, 20. [48 ref]
• Summary: “The term ‘electroculture’ as used in this
bulletin refers to practices designed to increase the growth
and yield of crops through electrical treatment, such as
the maintenance of an electric charge on a network over
the plants or an electric current through the soil in which
the plants are growing. During the past 75 years many
experiments in electroculture have been carried out with
varying degrees of refinement. Some of these experiments
indicate that the yield of crops can be materially increased by
electrical treatment. Others, conducted along similar lines,
fail to show any marked response to the treatment. In this
latter class are included the experiments conducted by the
Office of Biophysical Investigations of the Bureau of Plant
Industry, which are reported in the following pages.”
“Experiments in 1914–Soybeans were planted in June,
1914, and subjected to a 6,600-volt 25-cycle treatment
(alternating charge) continuously from July 15 to October 19,
when the crop was harvested.” The ratio of treated to control
was 0.97 after cutting, 1.13 after drying, and 1.04 for the
beans only after threshing. Address: Office of Biophysical
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2370. Hedges, Florence. 1926. Bacterial wilt of beans
(Bacterium flaccumfaciens Hedges), including comparisons
with Bacterium phaseoli. Phytopathology 16(1):1-22. Jan.
See p. 4. 3 plates at end. [8 ref]
• Summary: Corynebacterium flaccumfaciens infected
soybeans by artificial inoculation. Address: USDA Bureau of
Plant Industry, Washington, DC.
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2371. Kellerman, K.F. 1926. A review of the discovery of
photoperiodism: The influence of the length of daily light
periods upon the growth of plants. Quarterly Review of
Biology 1(1):87-94. Jan. *
• Summary: A good review of research on the subject.
Address: Bureau of Plant Industry, United States Dep. of
Agriculture.

“Harris said Tuesday that he believes these bulletins
will be of immense benefit to the farmers of Georgia and the
entire south. The last publications on the subject are five to
ten years old and are entirely out of date, considering the fact
that new and valuable varieties have since been developed
and great progress made in growing, handling and marketing
the soya bean and soya bean products.”

2372. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 38:1-191. For the year
ended June 30, 1925.
• Summary: Soybeans are mentioned on the following
sections and pages: Soils and crops: Manchu takes lead as
best soybean seed (p. 32-33). Further tests made on soybean
as soil builder (p. 33-35). Progress made in tests to improve
soybeans (p. 35-36). Soybeans found to vary in nodule
production (p. 36-37). Measure effect of inoculation on soy
seed yield (p. 37).
Livestock investigations: Soybean and soft pork
question being probed (p. 60-61). No losses caused by
soybean hay fed to ewes (p. 74-75). Test of soybean
digestibility is extended (p. 75-76). Dairying and dairy
products: Thickly planted soybeans make best quality hay (p.
90-91). Legume hays fill lime needs of dairy cows (p. 9192).
Fruits, vegetables, and commercial floriculture: Vast
seed marketing business being studied (p. 126-26; 44%
of the soybean seed is not raised on the farm where it is
sown). Future of soybean marketing being considered (p.
127-28; Soybeans “are a relatively new crop in Illinois.” In
accounting for the 1923 crop of shelled soybeans, 6.6% was
kept by the growers as seed. The percentages sold to various
takers were: farmers 28%, seed companies 26.7%, elevators
10.7%, oil companies 4.5%, and other buyers (mostly farm
bureaus) 1.8%).
Farm mechanics: Survey shows machines used in
soybean growing (p. 141-42; The greatest difficulties in
growing and handling soybeans for seed are in harvesting
{100}, threshing {72}, cultivation and weeds {36}, planting
{12}. “Electricity is the newest type of power available to
the farmer”). Address: Dean and Director of the Station,
Urbana, Illinois.

2374. Washington Post. 1926. Dr. Charles V. Piper in serious
condition: Authority on grasses stricken by paralysis while at
work. Feb. 11. p. 22.
• Summary: Dr. Piper, “of 1499 Irving street northwest,
botanist of the Department of Agriculture, and a nationally
known expert on grasses, is in critical condition in
Emergency hospital.” On Monday, he suffered an attack of
paralysis while at work. The following day, he was taken to
the hospital. Last night his wife and several associates were
at his bedside.

2373. Atlanta Constitution (Georgia). 1926. Senator Harris
gets soya bean bulletins issued. Feb. 10. p. 4.
• Summary: Senator Harris of Georgia, who believes the
soya bean will become one of the great American food crops,
has induced the U.S. Department of Agriculture to prepare
two new bulletins on the subject; they will be issued soon.
Some years ago, Senator Harris, who has a long-time
interest in agriculture, was a member of a congressional
party that visited China, where the soya bean is one of the
chief products.

2375. Washington Star. 1926. Dr. Piper, grass authority,
dead: Expert on forage and golf greens expires after paralysis
attack. Feb. 12.
• Summary: Services will probably be held Monday
afternoon. Mrs. Piper was with him when he died; they lived
at 1499 Irving street. Dr. Piper was an honorary member of
the Washington Golf and Country Club, and had been very
active in its affairs until several months ago.
2376. Philadelphia Public Ledger. 1926. Dr. Charles
V. Piper: Agriculture department expert and U.S. Golf
Association officer. Feb. 13.
• Summary: A brief obituary.
2377. Washington Post. 1926. Funeral of Dr. Piper probably
on Monday: Greatest authority in the world on grasses;
consulted on golf greens. Honored by Congress. Feb. 13. p.
12.
• Summary: Dr. Piper died on Thursday of paralysis
following uremic poisoning. Funeral arrangements will be
completed today after the arrival of his brother, Stanley
Piper, of Denver, Colorado. Services may well be held
Monday afternoon at Wright’s undertaking parlors, after
which the body will be cremated and eventually conveyed to
Seattle, Washington, where the Piper family lives.
Born in Victoria, B.C., Piper passed his early days in the
great Northwest. From 1893 to 1903 he spent his vacations
following the trail of the Lewis and Clark expedition,
checking the journal to confirm camp sites, mountain
passes, and other information; he work was eventually given
congressional recognition.
“He graduated from the University of the State of
Washington and obtained his master’s degree at Harvard.”
2378. Washington Post. 1926. Funeral tomorrow of Dr.
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Charles V. Piper. Feb. 14. p. 2.
• Summary: Funeral services will be held tomorrow
afternoon at 2 o’clock at Wright’s undertaking establishment,
1337 Tenth street northwest. “The Rev. U.G.B. Pierce, of
All Souls’ Unitarian church, will officiate. The body will be
cremated and the ashes taken to Seattle [Washington], his
family home.”
Formerly associated with the Department of Agriculture,
Dr. Piper came to be recognized as the world’s greatest
authority on grasses.
2379. Official Record of the U.S. Dept. of Agriculture (The).
1926. Dr. Charles V. Piper. 5(7):4. Feb. 17.
• Summary: Dr. Charles Vancouver Piper died Thursday
evening, Feb. 11, at Emergency Hospital, Washington, DC.
For some time he had been in poor health, but continued to
carry on his work. He suffered a light stroke of paralysis at
his office the previous Monday morning, was taken to his
home, and then to the hospital the following day.
In charge of the Office of Forage Crop Investigations,
Dr. Piper was connected with the USDA for 23 years, during
which time he made a world-wide reputation as an authority
on forage crops and grasses. Through his efforts, many plants
and grasses of inestimable value to American agriculture
were introduced from foreign countries and established in the
United States.
Dr. Piper was probably best known to the general
public through his work in developing the creeping bent
grasses for use on golf greens. In 1919 he discovered a
clump of bent grass growing on a green at the Washington
Golf and Country Club. By the vegetative method of
propagation he secured a quantity of roots of this grass
and in 1921 distributed the stolons or roots to various gold
associations for trial. “The grass has since become known
as the Washington creeping bent and is now found growing
on thousands of golf greens throughout the northern section
of the United States. At the time of his death Doctor Piper
was chairman of the greens committee of the United States
Golf Association, which he was largely instrumental in
organizing, and editor of the monthly publication issued by
the association. Through its columns he brought about the
use of these improved grasses for greens and by his efforts
created golfing conditions enjoyed by thousands of golfers
everywhere. Through this medium he also found an outlet
for his characteristic philosophy, which he expressed under
a monthly contribution called ‘Meditations of a Peripatetic
Golfer.’
“The contributions which Doctor Piper made to the
forage and grass industry of practical agriculture are so
numerous that it is difficult to single out the most outstanding
achievement. However, it was the work of Doctor Piper
that secured the introduction and establishment of the now
widely known Sudan grass, which is native to Africa. In a
comparatively short time this grass has become one of the

very valuable hay and pasture grasses over a large part of
the United States. Likewise the rapid spread of soy beans
in this country can be credited to his introductions and
investigations.
“Doctor Piper is the author of more than a hundred
papers and books on botany, agriculture, and allied subjects.”
“In his search for new forage plants and other crops
Doctor Piper has traveled widely, having spent much time
in Japan, China, India, Java, Egypt, the Philippines, and
Alaska.” Doctor Piper was born on 16 June 1867 at Victoria,
British Columbia, Canada. In 1885 he received his B.S.
degree at the University of Washington, and his M.S. in
1892. He remained at that institution as professor of botany
until 1903, when he received his appointment to the U.S.
Department of Agriculture in Washington, DC.
He was a member of the American Society of
Agronomy, of which he was president in 1913-14; the
Botanical Society of Washington and its president in 190809; the Biological Society of Washington; and the Society for
the Promotion of Agricultural Science.
2380. Science. 1926. Scientific notes and news: Charles
Vancouver Piper... 63(1625):205-08. Feb. 19. See p. 207.
• Summary: Died in Washington, DC, on Feb. 11, at age 58
years. He was professor at Washington State College, then
agrostologist at the USDA for 22 years.
2381. Coleman, D.A.; Boerner, E.G. 1926. The Brown-Duvel
moisture tester and how to operate it. USDA Department
Bulletin No. 1375. 44 p. Feb. First issued Feb. 1926. Revised
Dec. 1927.
• Summary: The testing of soybeans by this method is
included. In July 1935 this Bulletin 1375 was reissued. Titled
“Revised methods for operating the Brown-Duvel moisture
tester,” by D.A. Coleman and H.C. Fellows. 4 p. Address:
Grain Investigations, Grain Div., Bureau of Agricultural
Economics, Washington, DC.
2382. USDA Bureau of Plant Industry, Inventory. 1926.
Seeds and plants imported by the Office of Foreign Seed
and Plant Introduction, Bureau of Plant Industry, during the
period from April 1 to June 30, 1923 (Nos. 56791 to 57679).
No. 75. 33 p. Feb.
• Summary: Soybean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.) Fabacaæ.
“56834-56837. From Liaoyuanchow. Manchuria, China.
Seeds presented by H.C. Chang. Received April 12, 1923.
Quoted notes by Mr. Chang.
“56834. ‘Black (green inside).’
“56835. ‘Black (yellow inside).’
“56836. ‘Green.’
“56837. ‘Yellow.’
57274 to 57386. “From Echo, Tiehlingho, Manchuria,
China. Seeds presented by A.D. Woeikoff, director,
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experimental farm. Received June 21, 1923. Quoted notes by
Mr. Woeikoff unless otherwise stated.
57315 to 57340. Soja max (L.) Piper. Fabaceæ. (Glycine
hispida Maxim.) Soybean.
“57315. ‘No. 176. Ssu luih hwa, from Kungshuling’
[Kungchuling].
“57316. ‘No. 177. Kungshuling wunhsin, from
Kungshuling.’
“57317. ‘No. 178. Ssu pinkai pai hwa, from
Kungshuling.’
“57318. ‘No. 179. Feng tien pai mi, from Kungshuling.’
“57319. ‘No. 180. Kungshuling pai mi, from
Kungshuling.’
“57320. ‘No. 181. Shao heimi, from Kungshuling.’
“57321. ‘No. 200. Hsiao li er huang tou tsa, a small
yellow form from Tubin.’
“57322. ‘No. 201. Hsiao li er fang tou tsa, from Mulin.’
“57323. ‘No. 202. Hsiao li er fang tou tsa, from Mulin.’
“57324. ‘No. 203. Hsiao huang tou, a small yellow form
from Mulin.’
“57325. ‘No. 204. Hsiao ch’in huang tou, a golden form
from Ninguta.’
“57326. ‘No. 205. Hsiao ch’in huang tou, a golden form
from Ninguta.’
“57327. ‘No. 206. Hsiao ch’in huang tou, a golden form
from Ninguta.’
“57328. ‘No. 207. Hsiao ch’in huang tou, a golden form
from Ninguta.’
“57329. ‘No. 208. Hsiao ch’in huang tou, a golden form
from Tubin.’
“57330. ‘No. 209. An early soybean from Musan,
Mulin.’
“57331. ‘No. 211. Ta ch’in mi huang tou tsa, from
Tubin.’
“57332. ‘No. 212. Hua lia tou tsa, from Ninguta.’
“57333. ‘No. 213. Huang tou, a yellow form from
Ninguta.’
“57334. ‘No. 214. Huang tou, a yellow form from
Ninguta.’
“57335. ‘No. 215. Huang tou, a yellow form from
Mulin.’
“57336. ‘No. 216. Hei tou, a black form from Tubin.’
“57337. ‘No. 217. Ch’ing tou, a green form from
Ninguta.’
“57338. ‘No. 218. Ch’ing huang tou, a green-yellow
form from Ninguta.’
“57339. ‘No. 219. Ch’ing huang tou, a green-yellow
form from Mulin.’
“57340. ‘No. 220. Yao li er huang tou tsa, from Mulin.’
“57342. ‘No. 222. Hei tou, from Ashiho.’” Address:
Washington, DC.
2383. Pieters, A.J. 1926. Charles Vancouver Piper. Science
63(1627):248-49. March 5.

• Summary: A superb character sketch and obituary. His
colleague discusses Piper the man, not the scientist. “Piper
was built on big lines, mentally and physically. His mind
worked directly and he was straightforward and fearless in
his pursuit of truth and in working for what he believed to be
the right course to follow. He believed in looking facts in the
face impersonally and his free spirit could never understand
why men should evade facts and beat around the bush.
Piper’s views were positive, but withal he was ever ready to
listen to and to respect a dissenting voice. He never resented
a difference of opinion on the part of a subordinate, but his
logical mind was prompt to demand a reason for any view
expressed.” These qualities “endeared him to those whose
privilege it was to work under his direction, while his broad
knowledge and sound views won their respect.”
Piper “worked with unusual rapidity, lost no time in
arriving at decisions, and consequently accomplished a
prodigious amount in a short time. He read rapidly and
would go over a manuscript so quickly that it seemed he
could not have read it carefully, yet it was rare that a weak
argument or loose expression escaped him. We shall not
soon see the like of him again, but those of us who remain...
shall cherish the memory of one who was so well worth
knowing.”
2384. Progressive Farmer. 1926. Agriculture loses one of its
best workers [Dr. C.V. Piper]. 41(10):306. March 6.
• Summary: Dr. Charles V. Piper has been connected with
the USDA “for 23 years, during which time he made a
world-wide reputation as an authority on forage crops and
grasses.”
“One of his outstanding achievements was his work in
securing the introduction and establishment of... Sudan grass
in this country.” A native of Africa, it has quickly become
a very valuable hay and pasture grass in a large part of the
United States, especially the South.
“Likewise the rapid spread of soybeans in this country
can be credited, largely at least, to his introductions and
investigations.
“... few men have done more for the good of agriculture
than Dr. Piper.”
2385. Oakley, R.A. 1926. Dr. Charles Vancouver Piper
[obituary]. Bulletin of the Green Section of the United States
Golf Association 6(3):54-57. March 16.
• Summary: Dr. Piper was chairman of the Green Section
at the time of his death. “He had been in poor health for
several months prior to his last critical illness but remained at
work almost constantly to the last. On the previous Monday
morning while at his desk he had a slight paralytic stroke–
’the warning bell’ his physician said. Uremic poisoning
[kidney failure] was the immediate cause of his death.
“It is quite impossible to measure a man of Dr. Piper’s
character, qualifications, and attainments by the usual
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standards by which men are commonly measured. The
classes into which men fall, when analyzed, do not well fit
him, for reasons only fully appreciated by those who were
intimately acquainted with him and his work. He had an
unusually analytical attitude toward all phenomena of nature
except human reactions–these he regarded with unfeigned
sentiment and charity.
“As a scientist, Dr. Piper was nothing less than
brilliant. He not only had a remarkable comprehension of
all biological and closely related sciences, but he was also
an active, creative investigator–a man with a marvelous
scientific vision. By training and predilection he was
primarily a botanist, but his study and research covered the
field of entomology and other branches of biology as well.
He was a prodigious worker who knew no relaxation; and
while he thoroughly enjoyed play, to him the best kind of
recreation was more work. This characteristic ultimately
exhausted his store of energy and greatly shortened his span
of life.
“It would be only natural to suppose that a man of Dr.
Piper’s tendencies would have devoted his attention to what
is commonly called pure science; but as a matter of fact his
best scientific work was along utilitarian lines. He scoffed
at the idea of pure and impure science. To him science was
science, and no science was impure. In the field of economic
botany he had a special sense for the potentialities of plants.”
“Few men have been able to make the friends that Piper
made. He liked men and they liked him. To meet with him
in his home, on the course, or at the club, or to chat with
him at lunch or dinner, was a treat men would gladly travel
miles to enjoy. He was good to know. Piper recognized only
the aristocracy of intelligence. The social scale, except as it
reflected this, meant little to him. He was impatient of sham
and show, tinsel and gold braid. A man could not by his own
decree or by the trappings of office or a sentimental public
make himself worthy in his estimation if he lacked merit.
He never sought his own preferment. Accomplishment was
his object in life; and if preferment did not follow, he would
not pursue it. His motives were always of the highest, and
he attributed such motives to others. The scales with which
Piper weighed his fellow men were not the nice scales of the
petty-minded but the large balances of charity and justice. He
was loath to think ill of his friends or acquaintances. In fact,
he did so only when their wrongdoings stood out confessed,
and even then his thoughts were tempered with liberality.
Jealousy was not a part of Piper’s make-up. He rejoiced in
the good fortune of his friends and associates, whatever the
nature the good fortune might be.
“By some, Piper’s frankness was regarded as a want
of tact and diplomacy. They refused to see beyond this
feature of his nature to his greater self and therefore denied
themselves the large benefits of his friendship. That he was
free with professional criticism is admitted; but he was
not more free to give it than to receive it. Furthermore, his

criticism was usually of a constructive nature, and in it the
personal element was always absent.”
“He could not, as many have done, secure happiness
through abject faith. He preferred to search for the truth.
He once said, ‘I do not object on all occasions to believing
where I can not prove, but I do object, and very seriously
so, to believing where I can unquestionably disprove.’ The
love of nature and fellow man were to him the high points of
religion.”
“Dr. Piper’s active work in golf turf investigations began
in 1912. With his associates in the Department of Agriculture
he worked along for several years on the simple phases of
the subject. It was one of his fondest dreams that he might be
instrumental in making the game of golf less expensive and
in putting it within the financial reach of all. He preached the
gospel of better turf through the golf magazines and through
a book entitled ‘Turf for Golf Courses,’ of which he was
the senior author.” In 1921 the Green Section of the United
States Golf Association was established.
A full-page photo (p. 56, by Harris and Ewing,
Washington, DC) shows Charles Vancouver Piper. Address:
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[Co-worker, USDA].
2386. Piper, C.V. 1926. Re: Where to purchase best soybean
varieties for Beltsville station. Letter to W.J. Morse, [USDA],
March 17. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. Sheets [?] desires to
purchase 200 bushels of soybeans for planting at Beltsville
this spring. He would like to know where the beans can be
purchased most advantageously and what varieties he should
use. It would be well for you to get in touch with him, as I do
not know exactly for what purpose he wishes the beans. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Senior Agrostologist in Charge
of Forage Crop Investigations [Bureau of Plant Industry,
USDA, Washington, DC].
2387. Wallaces’ Farmer. 1926. Introducer of sudan grass dies
[Dr. C.V. Piper]. 51(12):442. March 19.
• Summary: “Dr. C.V. Piper, who was responsible for the
introduction of sudan grass from Africa into the United
States, passed away early in February. He was one of those
clear-thinking, hard-working men who form the backbone
of the scientific staff of the United States Department of
Agriculture. His particular interest was in grasses and his
greatest contribution during the closing years of his life was
a type of bent grass which was especially adapted to golf
greens. Dr. Piper had been in poor health for some time
but continued to go daily to his office to work until in early
February a slight paralytic stroke compelled his removal to
the hospital where he died a few days later. He had been with
the United States Department of Agriculture about a quarter
of a century and his passing is a real loss.”
2388. Morse, W.J. 1926. Re: Material for the Secretary of
Agriculture on his southern trip. Letter (memorandum) to
Dr. R.A. Oakley, USDA, Washington, DC, March 22. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: With reference to the
attached B.P.I. [Bureau of Plant Industry] Memorandum 204
from Dr. Taylor regarding material for the Secretary on his
southern trip, the soybean, cowpea and velvet bean may offer
some helpful suggestions. Practical experience and extensive
investigations have shown that these leguminous crops are
of the utmost importance in the greater development of
southern agriculture.
“The cowpea is the best known legume in the South, and
is used extensively for soil improvement, fed to livestock, as
pasturage, hay or ensilage, and the seed used as human food.

The velvet bean is especially valuable as a grazing crop of
cattle and hogs in autumn and winter for soil improvement.
It is doubtful if any other crop offers so many opportunities
to southern agriculture as the soybean. It may be grown as
a cash crop, for hay, pasturage, ensilage, oil and oil meal,
human food and soil improvement.
“Attached herewith are brief articles giving data and
possibilities of each of the above crops. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2389. Morse, W.J. 1926. Re: Material for the B.P.I. exhibit
for the Sesquicentennial Exposition. Letter (memorandum)
to Dr. R.A. Oakley, USDA, Washington, DC, March 22. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: With reference to the
attached memorandum of March 11 from Dr. W.A. Taylor
regarding the B.P.I. [Bureau of Plant Industry] exhibit for
the Sesquicentennial Exposition, will say that we have here
at the office the materials shown on the accompanying sheet
labeled, ‘Soybean Material for Exhibition Purposes.’
“In a recent letter from the Henry Bower Chemical Co.,
Philadelphia [Pennsylvania], I have been advised by Mr.
Sydney Thayer, Jr., Assistant Secretary of this company,
that they have been offered exhibition space at the above
exposition, and it is stated that they have no chemicals
that they could exhibit for public interest, but they have
considered taking some small space to demonstrate the
results of their work with soybean. It may interest you to
know that this company has been conducting experimental
work with soybeans for about one year now, especially as
to the milk and flour products which can be made from the
soybean. Mr. Thayer states that it occurred to him perhaps
the Department of Agriculture would be represented with
some sort of an exhibit, and that in our exhibit of soybeans
we might include the products which they are interested
in. It is further stated that if we were planning this soybean
exhibit, they would be very glad to cooperate with us and
furnish us any material that they may have to make the
soybean exhibit a successful one. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
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Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2390. Crops and Markets. Monthly Supplement (USDA).
1926. Retail prices for good quality seed, March 2, 1926 (in
dollars per hundred pounds). 3(Supplement 3):100. March.
• Summary: Soy bean prices are given for the following
states: New England states, New York, Pennsylvania,
Maryland, Virginia, West Virginia, Southeastern states,
Tennessee, Kentucky, Ohio, Indiana, Illinois, Iowa, Missouri,
Michigan, Wisconsin, Minnesota, North Dakota, South
Dakota, Nebraska, Kansas, Oklahoma, Arkansas, Texas.
Address: Washington, DC.
2391. Csonka, F.A.; Murphy, J.C.; Jones, D.B. 1926. The
iso-electric points of various proteins. J. of the American
Chemical Society 48(3):763-68. March. [16 ref]
• Summary: This laboratory had samples of many vegetable
proteins, most of which had been prepared in the laboratory
in connection with other studies. It was found that each
protein has its own unique iso-electric point, which is the
pH at which a protein has its minimum solubility in water or
salt solutions; at this point the proteins often precipitate out
of solution. Address: Protein Investigation Lab., Bureau of
Chemistry, USDA.
2392. Hughes, H.D.; Wilkins, F.S. 1926. Sudan grass. Iowa
Agricultural Experiment Station, Bulletin No. 233. p. 121-49.
March.
• Summary: The section on “Mixture with other crops”
(p. 143) has a subsection titled “With soybeans.” Sudan
grass and soybeans grow successfully when mixed. The
mixture does not yield much hay as Sudan grass alone, but
the feeding value should be greater. A photo (p. 145) shows
sudan grass growing with soybeans for hay. Address: 1. B.S.,
M.S.A., Chief in Farm crops; 2. B.S., M.S.A., Asst. Chief in
Farm crops. Both: Ames, Iowa.
2393. Vinall, H.N. 1926. Charles Vancouver Piper
[Obituary]. J. of the American Society of Agronomy
18(3):295-300. March. [66* ref]
• Summary: This obituary contains the best biography of
Charles V. Piper we have seen. An ex-president and recently
elected Fellow of the American Society of Agronomy, he
died on February 11, 1926 at Washington, DC, at age 58.
He is survived by a wife, mother, three brothers, and three
sisters. “The immediate cause of his death was uremic
poisoning due to Bright’s disease [a kidney disease]. High
blood pressure forced him to be careful in his work for
several years before his death.
He was born on 16 June 1867 in Victoria, BC, Canada,
one of the nine children of Andrew William and Minna
(Hausman) Piper. After completing his common school
education, he entered the University of Washington and

received the degrees of Bachelor of Science in 1885, and
Master of Science in 1892. In 1893 he went to Pullman,
Washington, as Professor of Botany and Zoology in the
Washington Agricultural College (now State College of
Washington) and remained as head of the department until
1903. He married Laura Maude Hungate on 15 Sept. 1897.
In 1900 he attended summer school at Harvard University (in
Massachusetts) and earned an M.S. degree there.
In 1903 he went to work for the U.S. Department of
Agriculture in Washington, DC. He was in charge of the
Office of Forage Crop Investigations from the time of its
organization as a separate unit in 1905 until his death.
He was Editor of the Agricultural Series of McGraw Hill
books and of the agronomy division of Botanical Abstracts;
and Associate Editor (Crops) for the Journal of the American
Society of Agronomy.
But he was first and foremost a botanist, recognized
worldwide. He was deeply interested in taxonomy and
nomenclature. “He became the proponent of many new
agronomic terms and served as chairman of the standing
committee on Agronomic Terminology in the American
Society of Agronomy.”
In 1911 at the request of the War Department, he
spent 4½ months in the Philippines surveying forage crops
potentially useful to army horses and mules. He returned via
Java, India, Egypt, and Europe, collecting plants and seeds
for the USDA and visiting botanic gardens and museums en
route.
“In Dr. Piper’s conduct of forage investigations his
most spectacular achievement was his introduction of Sudan
grass into the United States. Since 1918 it has been worth an
estimated $10 million annually to the country.
His seven books include three, The Flora of the Palouse
Region (1901), Flora of Southeastern Washington and
Adjacent Idaho (1914), and Flora of the Northwest Coast
in collaboration with R. Kent Beattie; Turf for Golf Courses
(1917) in collaboration with R.A. Oakley; The Soybean
(1923) in collaboration with W.J. Morse; and two of which
he was the sole author, Flora of the State of Washington
(1906), and Forage Plants and Their Culture (1914, 1924).
Between 1893 and 1926 some 51 botanical papers (all
but one of which he was sole author) and 55 agricultural
papers and bulletins were published. A chronological
bibliography of these is given.
2394. Vinall, H.N. 1926. Johnson grass: Its production for
hay and pasturage. Farmers’ Bulletin (USDA) No. 1476. 21
p. March. See p. 13.
• Summary: In the long section titled “Hay production” is
a subsection on “Mixtures [of Johnson grass] with cowpeas
and soy beans.” Both combinations make good hay if the
right varieties are chosen. Address: Agronomist, Office of
Forage-Crop Investigations, Bureau of Plant Industry.
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2395. Anderson, Paul J.; Haskell, R.J.; Muenscher, W.C.;
Weld, C.J.; Wood, J.I.; Martin, G.H. 1926. Check list of
diseases of economic plants in the United States. USDA
Department Bulletin No. 1366. 111 p. April. See p. 96.
• Summary: A list of 20 soybean diseases and the states in
which each has been observed. Address: Bureau of Plant
Industry and Plant Disease Survey.

pasture about five and one-half months, according to figures
compiled by Prof. C.S. Rhode, agricultural experiment
extension specialist at the University of Illinois.”
“’An adequate supply of good alfalfa, soybean, clover
and cowpea hay is the backbone to a good dairy ration,’ he
claims.” Dairymen should plan to grow large acreages of
legumes.

2396. Crops and Markets. Monthly Supplement (USDA).
1926. Comparative stocks, shipments, and prices of soy
beans, cowpeas, and velvet beans (Compiled from seed
shippers’ reports). 3(Supplement 4):132. April.
• Summary: Gives statistics for 1924-1926 for the states of
Delaware, Virginia, North Carolina, South Carolina, Georgia,
Illinois, Indiana, Ohio, Iowa, Missouri, and other districts.
Address: Washington, DC.

2400. Bechdel, S.I. [Samuel Irvin]. 1926. Soybean hay for
milk production. Pennsylvania State College. Agricultural
Experiment Station, Bulletin No. 201. 16 p. May. [9 ref]
• Summary: “Introduction and Summary: The importance of
leguminous roughages in the dairy ration is well appreciated
by Pennsylvania farmers. Although the acreage of alfalfa
has been rapidly increasing, red clover is by far the most
important legume grown in the state. Even under the best of
farm practices, failures in the production of these important
hays will occasionally occur. Where poor seed or winter
killing is responsible for an inadequate hay supply, the
farmer can still resort to soybeans or some other summer
annual legume for a supply of leguminous roughage which
is almost indispensable to a profitable dairy business. The
Bureau of Statistics of the Pennsylvania Department of
Agriculture has estimated the annual legume crop of the
state at 18,000 acres in 1924 and 17,000 acres in 1925. Since
soybeans probably make up the greater part of this acreage,
it is evident that they are coming into favor rapidly as an
emergency hay crop. When the proper variety is used, seeded
soon after corn planting time, the crop matures sufficiently
for harvesting and curing into hay in three to four months.
“The purpose of this bulletin is to report the results of
feeding trials in which soybean hay was compared with
alfalfa hay for milk production. Since soybean hay carries
digestible nutrients just slightly higher in amount than alfalfa
hay... it is evident that the comparison should give reliable
information on the feeding value of the former.” Address:
State College, Pennsylvania.

2397. Hamilton, R.W. 1926. Soybeans. South Carolina
(Clemson) Agricultural College, Extension Bulletin No. 76.
16 p. April. Revised April 1931.
• Summary: “The varied uses to which soybeans may be
put makes this crop adaptable to any farming or cropping
system followed in South Carolina. They can be used as
a soil improving crop, as a grazing crop, as a hay crop, a
supplementary cash crop, or as a combination of these.
The impartiality of soybeans to soil type further widens
their use to all sections of the state... Soybeans are of more
universal utility than any other legume crops grown in South
Carolina.” Address: Extension agronomist.
2398. Hankins, O.G.; Ellis, N.R. 1926. Some results of softpork investigations. USDA Department Bulletin No. 1407. 67
p. April. See p. 34-44. [24 ref]
• Summary: Contents related to soy beans: D. Soy beans:
Introduction. Nature of the feed. Softness of carcasses of
soy-bean-fed hogs. Relation of initial weight and gain to
softening effects of soy beans. Feeding results with soy
beans fed without grain supplement.
E. Corn with tankage following soy beans. F. Soy beans
plus a medium ration of shelled corn: Weights of pigs used,
softness of carcasses, relation of initial weight and gain to
softness of hogs fed soy beans and corn supplement, feeding
results with soy beans grazed with a medium of shelled corn.
Note 1. “Soft pork” is pork having fat of low melting
point.
Note 2. This is the earliest document seen (March 2016)
with the term “soft-pork” (or “soft pork”) in the title.
2399. Science Service. 1926. Good cows declared very
hearty eaters. Toronto Star (Ontario, Canada). May 27. p.
26.
• Summary: “Urbana, Illinois, May 26.–Good cows eat
about 5,800 pounds of silage, 1,900 pounds of hay, and
2,800 pounds of grain each year in addition to being on

2401. Evvard, John M.; Culbertson, C.C.; Hammond, W.E.;
Henness, K.K. 1926. Soybean hay for fattening lambs. Iowa
Agricultural Experiment Station, Bulletin No. 234. p. 153-83.
May. [4 ref]
• Summary: “This publication is to be considered as a
progress report, the intention being to do further work on this
subject as soon as facilities are available.
“With the collaboration of Q.W. Wallace.”
This study is in two parts: the first giving an historical
summary of the previous work done in soybean hay feeding,
and the second giving an account of the authors’ experiments
in feeding soybean hay to fattening lambs. The objects of
the experiment “were to find out the relative values of red
clover hay, whole soybean hay and ground soybean hay for
fattening lambs; to study the effect of feeding the concentrate
allowance mixed with ground soybean hay; and to note the
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effect of the various rations on feed consumption, gains,
water consumption, feed requirement, market finish, market
value, shrinkage in shipping and character of carcasses.”
2402. Porter, R.H. 1926. A preliminary report of surveys
for plant diseases in East China. Plant Disease Reporter,
Supplement (USDA) No. 46. p. 153-66. June 1. See p. 161.
• Summary: Soybean mosaic is the most common soybean
disease in China. Estimated losses are about 6%. Address:
Plant Pathologist, Dep. of Botany, College of Agriculture and
Forestry, Univ. of Nanking, China.
2403. Cox, Herbert R. 1926. Soybeans for New Jersey. New
Jersey Agricultural College, Extension Bulletin No. 55. 4 p.
June.
• Summary: Contents: Why raise soybeans? How to grow
soybeans: The soil, seed-bed, time of sowing, methods of
sowing, amount of seed, inoculation, fertilization (“On
good land the only fertilizer needed is acid phosphate”),
harvesting, varieties, in mixtures, silage, soil improvement,
seed and grain, soiling, pastures.
“Varieties: When the crop is raised for hay, the question
of variety is not as important as when it is raised for seed.
There are differences in the varieties for hay purposes,
however, and it is well to consider them. Wilson is the
favorite in this state, and for southern New Jersey there is
none better. Virginia, Peking and Haberlandt are varieties of
about the same growing season as Wilson and are also good.
For central Jersey and north Jersey, these same varieties are
good for planting not later than early June. For later planting
in that territory, it is probable that a little shorter season
bean should be used. The Manchu and Ito San are varieties
that offer promise under such conditions. If the question of
price is important it is sometimes a good plan to used mixed
soybean seed.”
“In mixtures: Soybeans and Sudan grass make a good
hay mixture, being a little easier to cure than soya alone.
This is a good general purpose hay for cows and horses, A
good rate of sowing is 50 pounds of soybeans and 10 pounds
of Sudan grass per acre. The soybean seed may be put in
the grain hopper of the drill and the Sudan grass seed in the
grass-seed hopper. After this mixture is mowed, Sudan grass
generally makes a renewal growth.”
Photos show: (1) Harvested soybean plants in piles for
hay on a New Jersey dairy farm. (2) Two men with a tractor
in a field of soybeans; one man is disking down soybeans as
a green manure crop. Address: Specialist in Agronomy, New
Brunswick, NJ.
2404. Flint, W. P.; Larrimer, W.H. 1926. The chinch bug and
how to fight it. Farmers’ Bulletin (USDA) No. 1498. 17 p.
June. See p. 10.
• Summary: “The chinch bug (Blissus leucopterus Say; order
Hemiptera, family Lygaidae) is one of the most destructive

of all the native insects attacking grain and grass crops in
this country.” The first general outbreak occurred in 1785.
The subsection on “Cropping” (p. 10) states: “The individual
farmer can very effectively avoid crop injury from the chinch
but by growing, where possible, crops on which the bug does
not feed... Legumes, such as red and sweet clovers, alfalfa,
vetch, soy beans, and cowpeas, should not only be grown
by themselves but they may well be planted in all small
grains and corn where practical. Apparently there is nothing
about these crops that is offensive to chinch bugs, since they
will alight upon and crawl over them, and apparently are
not repelled in any way. The growing of legumes in small
grains and corn, however, produces a condition of shade and
dampness around the lower parts of these plants which is
unfavorable to chinch bugs and is avoided by them.
“Experiments in growing corn with and without soy
beans or cowpeas have shown that considerable protection
is afforded the corn by these legumes. The corn grown
with soy beans or cowpeas has outyielded the corn without
these legumes by from 2 to 15 bushels per acre.” Address:
1. Chief Entomologist, Illinois Natural History Survey; 2.
Entomologist in Charge, Cereal and Forage-Crop Insect
Investigations, Bureau of Entomology.
2405. Gloebel, Gunnar. 1926. The relation of the soil
nitrogen to nodule development and fixation of nitrogen by
certain legumes. New Jersey State Agricultural Experiment
Station, Bulletin No. 436. p. 1-125. June. [181 ref]
• Summary: A superb history of the subject and review of
the literature. This was originally his “thesis submitted to
Rutgers University in partial fulfillment of the requirements
for the degree of Doctor of Philosophy, May 1, 1925.”
Contents: Introduction. Historical: Process of nitrogen
fixation, Amounts of nitrogen fixed, Distribution of nitrogen
in tops and roots of legumes, Effect of growth of legumes
on the nitrogen balance of the soil, The influence of various
factors on nodule development and nitrogen fixation,
Discussion of factors controlling nodule formation, Theories
of depressive influence of nitrates, Theories of immunity.
Experimental: Procedure, Preliminary experiments,
Vegetation experiments with alfalfa, Vegetation experiments
with soybeans.
Discussion. Summary. Bibliography. Address: PhD
student, Rutgers Univ.
2406. Godbey, E.G.; DuRant, A.L. 1926. Soybean forage for
hogs. South Carolina (Clemson) Agricultural Experiment
Station, Bulletin No. 228. 15 p. June.
• Summary: “The high price of corn and tankage makes the
cost of producing pork on this ration very high. The acreage
planted to soybeans in South Carolina has increased rapidly,
both as a hay crop and for forage. The series of tests reported
in this bulletin was planned to determine the value of this
crop as a forage for hogs. The results given were obtained
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from experiments conducted on soft pork in cooperation
with other Southern experiment stations and the United
States Department of Agriculture. Only the feeding value of
soybean forage is reported in this publication; no reference
is made to the quality of pork produced...”–Introduction.
Address: 1. Assoc. Animal Husbandman, Clemson.
2407. Hayden, C.C. 1926. Alfalfa and soybean hay for
growing heifers. Ohio Agricultural Experiment Station,
Bimonthly Bulletin 11(120):98-103. May/June.
• Summary: Among the conclusions the following is made:
“1. This one test is not sufficient to warrant final conclusions
but it indicates practically no difference in the feeding
value of soybeans preserved by the two methods. Dairymen
probably can use either method with equally good results.”
Address: Wooster, Ohio.
2408. Moore, J.S.; Cowsert, W.C. 1926. Soybeans for dairy
cows. Mississippi Agricultural Experiment Station, Bulletin
No. 235. 15 p. June. [4 ref]
• Summary: Gives the results of using soybean hay as
compared with alfalfa hay, lespedeza hay, and Laredo hay,
and ground soybeans as compared with cottonseed meal and
soybean meal. Ground soybeans were found to be superior to
both cottonseed meal and soybean meal for the production of
butterfat.
“Mammoth Yellow soybean hay produced 6.67% more
milk and 3.62% more butterfat than was produced when the
same amount of Laredo hay was given.
“Well ground soybean hay produced 9.53% more
milk and 6.00% more butterfat than an equal amount of
underground soybean hay, but the increase was not sufficient
to pay the cost of grinding.”
2409. Pastor, J.E. 1926. Bibliografia: La obra agronómica
de Charles V. Piper [Bibliography: The agronomic work of
Charles V. Piper]. Revista de la Facultad de Agronomia y
Veterinaria (Univ. of Buenos Aires). June. [66* ref. Spa]
• Summary: This Spanish-language obituary is based on
Vinall, H.N. 1926. “Charles Vancouver Piper.” J. of the
American Society of Agronomy. 18(3):295-300. March.
2410. Rauchenstein, Emil; Ross, R.C. 1926. Cost of
producing field crops in three areas of Illinois, 1913-1922.
Illinois Agricultural Experiment Station, Bulletin No. 277. p.
37-67. June.
• Summary: The crops studied include corn, wheat, oats,
clover, and soybeans. Detailed cost records were kept on a
6-10 farms in four Illinois counties. One table (p. 44) gives
“Summary of cost accounts on crops, Franklin County
1913-22,” which includes data for soybean hay, 1920-22.
Another table (p. 48) gives a “Summary of cost accounts on
crops, Champaign and Piatt counties, 1920-1922,” which has
figures for soybeans for 1922. Address: Urbana, Illinois.

2411. Haskell, R.J. 1926. Diseases of cereal and forage
crops in the United States in 1925. Plant Disease Reporter,
Supplement (USDA) No. 48. p. 301-81. July 1. See p. 37577. [2 ref]
• Summary: The section on soybeans includes information
on the prevalence of the following soybean diseases:
Bacterium glycineum (=Pseudomonas glycinea), Bacterium
(=Xanthomonas) phaseoli var. sojense, Cercospora sp.,
Peronospora sojae (=P. manshurica), Sclerotium rolfsii,
Septoria glycines, Mosaic virus, root rot of undetermined
cause. Address: Assoc. Pathologist in Charge, Plant Disease
Survey, Bureau of Plant Industry [USDA].
2412. Eddington, Jane. 1926. Tribune Cook Book: Soy
sauce. Chicago Daily Tribune. July 7. p. 38.
• Summary: “Soy sauce is what made chop suey a strange
and secret thing for some years, years ago. It is made in
China and Japan, most of it in the latter country.” A recipe
is found in: Church, Margaret B. 1923. “Soy and related
fermentations.” USDA Department Bulletin No. 1152. 26 p.
May 12. Several quotations from this bulletin are given.
2413. Ellis, N.R.; Isbell, H.S. 1926. Soft pork studies. II.
Influence of the character of the ration upon the composition
of the body fat of hogs. J. of Biological Chemistry 69(1):21938. July. [16 ref]
• Summary: The authors demonstrated anew the direct
carrying over of fatty acid radicals from food to body fat by
the finding of linolenic acid in the lard of animals fed soy
beans, and of arachidic acid in the lard of those fed peanuts.
Fig. 2 (illustration) contains various curves showing the
changes in refractive index, iodine number, and percentages
of fatty acids of lard (oleic acid, all saturated fatty acids,
linolic acid) when peanuts or soy beans are fed, followed by
corn with tankage.
“Corn and soy bean oils result in greater softening of the
fat than peanut and rice oils.” Address: Nutrition Lab. and
Swine Office, Animal Husbandry Div., Bureau of Animal
Industry, USDA, Washington, DC.
2414. Ellis, N.R.; Isbell, H.S. 1926. Soft pork studies.
III. The effect of food fat upon body fat, as shown by the
separation of the individual fatty acids of the body fat. J. of
Biological Chemistry 69(1):239-48. July. [9 ref]
• Summary: Among the various feeds used were soy beans
alone and peanuts alone. Sample 5 is representative of the
system of grazing soy beans. “A complete separation of
fatty acids was made on six samples of fat obtained from as
many lots of hogs fed rations varying in fat content.” The
following fatty acids appeared in all samples: oleic, linolic,
arachidonic, myristic, palmitic, and stearic. Palmitic and
stearic appeared in the ratio of 2:1.
Feeding soy beans caused the deposition of small
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quantities of linolenic acid. The oils of soy beans and
peanuts have a pronounced effect on the composition of the
lard, making it softer. “A greater likeness was noted between
peanut oil and ‘peanut lard’ than between soy bean oil and
‘soy bean lard.’” Address: Nutrition Lab. and Swine Office,
Animal Husbandry Div., Bureau of Animal Industry, USDA,
Washington, DC.
2415. Garber, R.J.; Odland, T.E. 1926. Influence of adjacent
rows of soybeans on one another. J. of the American Society
of Agronomy 18(7):605-07. July. [1 ref]
Address: West Virginia Agric. Exp. Station, Morgantown.
2416. Nelson, Martin; McClelland, C.K. 1926. Rates of
planting soybeans. Arkansas Agricultural Experiment
Station, Bulletin No. 211. 8 p. July.
• Summary: Two soybean varieties were tested: Mammoth
Yellow and Laredo. Address: Dep. of Agronomy,
Fayetteville.
2417. Atlanta Constitution (Georgia). 1926. Soybean
growers open convention in Yazoo delta [Mississippi]. Aug.
8. p. 2.
• Summary: “The seventh annual field meeting of the
American Soybean association is to be held from August 9
to 12 in the Yazoo-Mississippi delta. W.E. Ayers, president
of the association, is assistant director in charge of the delta
experiment station, Stoneville, Mississippi.” Discusses the
program and places to be visited. From 200 to 400 out-ofstate delegates are expected to attend. Before its 6th annual
field meeting in Washington, DC, “when arrangements were
made to draw up a constitution and by-laws, the organization
was known as the National Soybean Growers’ association.”
Its purpose is given.
Note: The Yazoo River, which is 189 miles long and
navigable, flows southwest into the Mississippi River above
Vicksburg.
2418. Lehman, Samuel G.; Wolf, Frederick A. 1926. Soybean anthracnose. J. of Agricultural Research 33(4):381-90.
Aug. 15. [7 ref]
• Summary: This is the first description of soybean
anthracnose in North America; it was first observed in
North Carolina in 1920, and is believed to be the same
as the ascogenous stage of Colletotrichum glycines [=C.
dematium var. truncata], G. glycines. The ascogenous stage
of Colletotrichum glycines was found on diseased stem
of soybean and also in culture. It differs from Glomerella
cingulata in morphology and was named G. glycines. The
symptoms are numerous black acervuli uniformly scattered
over affected area. the organism is seed-borne, existing as a
mycelium in the seeds. Address: 1. Plant Pathologist, North
Carolina Agric. Exp. Station; 2. Office of Fruit Diseases,
Bureau of Plant Industry, USDA.

2419. Wolf, Frederick A.; Lehman, S.G. 1926. Diseases of
soy beans which occur both in North Carolina and the Orient.
J. of Agricultural Research 33(4):391-96. Aug. 15. [19 ref]
• Summary: “Introduction: A number of the more important
diseases of soy bean, Soja max (L.) Piper have been
investigated in the last 10 years at the North Carolina
Experiment Station” (nine papers are cited).
“The most significant result of this work, which
has arisen both from the laboratory studies and the field
survey, has been the establishment of the fact that certain
of these diseases are seed-borne. This fact accounts for the
distribution of the diseases throughout the States in which
soy beans are grown, serves as a basis for control, and
suggests that some of the diseases probably were introduced
into the United States with the seed. It is the primary
purpose of this report to present such evidence as bears on
the last phase of this problem and to give a brief account of
the diseases which are common to the Orient and to North
Carolina.
“As is well known, the soy bean is native to eastern
Asia and is a crop of great importance in Japan, Manchuria,
Chosen (Korea), and Mongolia. It has been a major crop of
the Orient since ancient times, but was of no importance as a
farm crop in the United States until about 1880.
“In the last 10 years there has been a progressive
increase in soy-bean acreage in this country, especially in
North Carolina and in several States of the Corn Belt. To-day
soy beans are a major crop in the United States.
“Apparently the fact that soy beans have only recently
become of commercial importance in this country is
responsible for the lack of knowledge of soy-bean diseases
as found in the United States. A survey of available literature
on soy-bean diseases in eastern [Asia] shows that a similar
condition exists there, and that such information as has been
recorded on soy-bean diseases in Asia has been contributed
largely by Miura (13), Hemmi (6, 7, 8), Takimoto (16), and
Nakata. The present writers’ knowledge of soy-bean diseases
in the Orient is limited by the fact that a considerable part
of the work done there has been published in Japanese.
Collections of diseased plants and unpublished manuscripts
and additional notes sent by Miura, Hemmi, and Nakata
have been of invaluable service to the present writers in their
work.”
The following diseases occur in both North Carolina
and eastern Asia: Wilt (Fusarium tracheiphilum). Mildew
(Peronospora manshurica). Brown-spot disease (Septoria
glycines). Pod-and-stem blight (Diaporthe sojae) [=D.
phaseolorum var. sojae]. Cercospora leaf spot (Cercospora
diazu) [=C. sojina, Frog-eye leaf spot]. Anthracnose
(Colletotrichum glycines) [=C. dematium f. truncata], and
Glomerella glycines. Bacterial blight.
Xanthomonas phaseoli var. sojense and Sclerotium
rolfsii are found in North Carolina but not in Asia.
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Sclerotinia libertiana (=Whetzelinia sclerotiotum),
Hypochnus centrifugus, Uromyces sojae (=Phakopsora
pachyrhizi), and Phyllosticta sojaecola occur in eastern Asia
but not in North Carolina. Address: 1. Plant Pathologist,
Office of Fruit Diseases, Bureau of Plant Industry, USDA; 2.
Plant Pathologist, North Carolina Agric. Exp. Station.
2420. Wolf, Frederick A.; Lehman, S.G. 1926. Brown-spot
disease of soy bean. J. of Agricultural Research 33(4):36574. Aug. 15. [6 ref]
• Summary: This disease was first described in Japan in 1915
by Hemmi, and later in North Carolina (USA) in 1922 by the
authors. The causal fungus, Septoria glycines, reproduces by
conidia; no ascogenous stage is known. Brown spot causes
brown or reddish spots upon the blades of the leaves and
sometimes also upon the stems and pods. It appears to be
seed-borne and attacks the cotyledons and then the foliage.
The disease has been established by artificial inoculation.
The spores may pass through the stomata and the mycelium
is intercellular. Address: 1. Office of Fruit Diseases, Bureau
of Plant Industry, USDA; 2. North Carolina Agric. Exp.
Station.
2421. Rast, L.E. 1926. Soybeans in the Mississippi Delta:
American Soybean Association holds meeting in delta and
sees what crop will do. Progressive Farmer (Mississippi
Valley edition) 41(35):855, 863. Aug. 28.
• Summary: Contents: Introduction. Soys build soils. Soys
make good feed. Methods of harvesting.
Photos show: (1) A small oval portrait of L.E. Rast. (2)
W.J. Morse “standing in a field of Biloxi beans.”
2422. Barr, J.E. 1926. The soybean industry and United
States standards. Proceedings of the American Soybean
Association 1:154-59. Seventh annual field meeting. Held
9-12 Aug. in Mississippi.
• Summary: Gives definitions related to soybean standards
(e.g. damaged and split soybean, foreign matter), defines
the 5 classes of soybeans (yellow, green, brown, black, and
mixed), describes the five grades (No. 1-4, plus sample
grade), and how they shall be designated.
Note: This is the earliest English-language document
seen (Feb. 2003) that uses the term “foreign matter” in
connection with soybean grading. Address: USDA.
2423. Crops and Markets. Monthly Supplement (USDA).
1926. Estimated crop conditions August 1, 1926, with
comparisons. 3(Supplement 8):242. Aug.
• Summary: Soy beans are included in this table, and relative
conditions are given for 1925 and 1926 in 19 states, plus the
USA as a whole.
2424. Hayden, C.C.; Perkins, A.E. 1926. Soybeans and
soybean oilmeal for milk production. Ohio Agricultural

Experiment Station, Bimonthly Bulletin 11(4):137-41. July/
Aug. Whole number 121.
• Summary: Gives the results of two tests on the use of
soybeans as a source of protein in fed in ordinary rations to
dairy cows. (1) Ground soybeans were found to be equal or
slightly superior to linseed oilmeal; this superiority seems to
be due to their higher oil content rather than to their protein
content. (2) Soybean oilmeal and linseed oilmeal appear to
be equal.
“Soybeans and soybean oilmeal tend to cause a higher
percentage of butterfat in the milk, which is probably
temporary... Either soybeans or soybean oilmeal can properly
replace linseed oilmeal in the ration when the prices are
about equal.”
2425. Lehman, Samuel G.; Wolf, Frederick A. 1926. Pythium
root rot of soy bean. J. of Agricultural Research 33(4):37580. Aug. [1 ref]
• Summary: The authors describe a wet rot disease of the
roots induced by Phythium de Baryanum (Hesse) [Pythium
debaryanum] in North Carolina. It causes the roots to decay
and the plants to wither and die. Note: This is the earliest
document seen (Feb. 2002) worldwide that mentions
Pythium root rot. Address: 1. Plant Pathologist, North
Carolina Agric. Exp. Station; 2. Office of Fruit Diseases,
Bureau of Plant Industry, USDA.
2426. Loehnis, F.; Leonard, L.T. 1926. Inoculation of
legumes and nonlegumes with nitrogen-fixing and other
bacteria. Farmers’ Bulletin (USDA) No. 1496. 27 p. Aug.
• Summary: Summary: “By the cultivation of legumes large
quantities of nitrogen can be obtained from the air, but for all
cultivated nonlegumes the nitrogen present in the soil alone
is available.
“Nitrogen fixation from the air takes place only if the
legumes harbor the proper bacteria in their root nodules.
“These nodules are usually found on native and
commonly cultivated legumes, whereas legumes planted for
the first time in a locality remain frequently without nodules
because of the absence of their bacteria.
“Legumes without well-developed root nodules as a
rule do not attain a fully satisfactory development. Artificial
inoculation with their specific bacteria is advisable in such
cases; but proper tillage, together with the application of
lime, phosphate, and potash, deserves equal attention.”
“Introduction: The first experiments in the inoculation
of legumes were made in Europe about 40 years ago, and
similar tests with nonlegumes followed some 10 years later.
In most cases the results of these early experiments were not
satisfactory, and it was evident that thorough investigations
of the inoculation of legumes were urgently needed. These
were begun by the United States Department of Agriculture
in 1901, and during the next 10 years so much scientific
work along these lines was conducted in America as well as
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in Europe that every year increasing numbers of cultures for
the inoculation of legumes were sent out to farmers and used
by them to great advantage. Several investigators in Europe
tried to get similar results by the inoculation of nonlegumes,
but failed.
“Between 1902 and 1913 a number of publications
were issued by the United States Department of Agriculture
to spread among the farmers accurate knowledge of this
new method of increasing the yield of crops at a very
moderate cost and also to point out to scientific workers
the precautions that must be observed in order to obtain
satisfactory results. All these publications are now out of
print.”
Also discusses: Lupine and their bacteria (p. 8).
Legumes inoculated by cowpea bacteria (incl. kudzu and
peanuts, p. 9).
Soy-bean bacteria (p. 9). “The soy bean, unlike any of
the foregoing crops, is associated with bacteria not related
to any of the commonly known strains. This, together with
the fact that soy beans have been grown extensively for only
25 years in this country, indicates the necessity for artificial
inoculation when planted for the first time. In many sections
of the South, however, soy beans require no inoculation since
they have been grown there for some time.”
Photos show: (1) Nodules on the roots of soy beans,
alfalfa, vetch, cowpeas, and lima beans (p. 3). (2) Three
soy-bean roots, with different location of nodules. (3) A wellinoculated peanut plant (p. 18). Address: 1. Formerly Senior
Bacteriologist; 2. Assoc. Physiologist. Both: Office of Soil
Bacteriology, USDA Bureau of Plant Industry.
2427. McInnis, E.C. 1926. Soybeans and corn in the
Mississippi Delta. Proceedings of the American Soybean
Association 1:150-54. Seventh annual field meeting. Held
9-12 Aug. in Mississippi.
• Summary: “Soybeans are now playing a most important
part in the agriculture of the Mississippi Delta. To my
mind they are destined to play a far greater part in the near
future. At this time, a large portion of the beans planted in
the Delta are grown in combination with corn. It is about
this combination that I shall talk to you, giving some of the
results obtained and some of the practices followed by our
farmers and found worthwhile. These facts and practices
are based on experiment station results and personal
observations.
“First, let me digress long enough to impress this salient
fact on the minds of Delta land owners. While we boast of
being the possessors of the most fertile lands on the face
of the earth, we must come to a realization of the fact that
they are amenable to the same laws of nature as are soils the
world over. Notwithstanding the fact that we have farmed
many of these lands fifty, seventy-five and even a hundred
years to clean, cultured crops, impoverishing crops, if you
please–crops that take out fertility and put none back–sooner

or later we must do something toward repairing the damage
we are doing. Our more progressive planters realize that
our old soils are getting harder to handle, their mechanical
condition is getting poorer each year, and that this is due to
the fact that but little vegetable matter is left in them. We
have one consolation, however, and that is, we can bring
them back quicker than can be done with most other soils.
One good legume crop turned under and wonderful results
are again to be had for several years. At the present time, no
summer legume offers more than soybeans.
“In discussing ‘Soybeans and Corn in the Delta,’ I want
to take it up from three angles or values. First, let us discuss
the soybeans as a grain crop or feed crop. When you mention
grain, our people immediately think of corn as it is the one
grain crop most generally planted in this section. In late years
corn has yielded fifty to sixty bushels one year and fifteen
to twenty bushels the next. This wide variation in yield has
created a doubt in the minds of a number of our farmers as to
whether or not it can be considered a profitable crop. Some
of us believe that we know some of the reasons for these low
yields and we further believe that ere long these problems
will be remedied and that corn will be grown consistently
profitably. On the other hand, soybeans have proven to be a
sure crop under nearly all conditions and on most soil types.
The combination of the two crops comes more nearly solving
the Delta farmers’ feed problem than anything yet brought to
our attention.
“Field observations and experiment station results show
that the combination of corn and soybeans produces from
fifty to seventy-five percent more feed to the acre than when
either is planted alone. Sometimes, as is the case this year,
we have a good corn crop and with it a good soybean crop,
making an abundance of feed to the acre. In other years we
have had a poor corn crop, but an excellent soybean crop,
still making a profitable crop to the acre. If the beans were
left out of that corn crop, we would have had an unprofitable
crop of feed.
“Results of extensive investigations show that beans
in corn will reduce the yield of corn from twenty to thirty
percent. The bean yield is doubtless reduced a like amount.
Generally speaking, we can safely count on producing
seventy-five percent of a normal yield of both corn and
beans when planted together. In nearly all instances the grain
crops from both amount to more than either alone. These
conclusions have been reached by other experiment stations
and we are, therefore, safe in concluding that we can grow
fifty percent more feed from the combination than we could
possibly get from the crops when planted singly.
“When one desires to harvest both crops for grain, a
good practice is to plant them in alternate rows, leaving the
same number of stalks of each to the acre. This means that
twice the number of stalks of corn will be left in the corn
row–the same with beans–and the yield of each to the acre
is about the same as when planted in successive rows. This

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 878
scheme facilitates the handling of the bean crop whether
intended for grain or hay. It makes it possible to harvest
the beans with a row harvester or to cut the beans for hay
minus the corn stalks. Our large southern varieties of corn
are very objectionable in this respect. Another popular
practice is to plant ninety-day Early Dent corn with beans
in every row. The small stalk made by this type of corn is
not so objectionable. The stalks may be cut and hauled in or
baled with the bean hay. When the bean crop is harvested
for seed the corn stalks will go through a row harvester with
little interference. This type of corn yields rather well with
us when planted early and the average Delta planter is by no
means opposed to an early feed crop.
“The Mammoth Yellow, Otootan, Laredo, and Biloxi
soybeans are most generally used in this section and are
accepted as the best adapted varieties. The Otootan does
not yield as heavily in grain, but it does make an awfully
good hay crop. With the other varieties yields of from ten
to twenty bushels to the acre in corn are common and much
better yields have been obtained in many instances. We do
not usually get over sixty percent of the beans as we have
been handling them.
“Being essentially cotton growers, no doubt too
exclusively so, we have very little data on the grazing value
of soybeans and corn. While we cannot boast of our big corn
crops, except in some instances, we do know that we grow
wonderful beans. It is not unusual to produce three to four
tons of bean hay to the acre with our southern varieties and
they fruit well too.
“We cannot give you authentic data as to how many
days of grazing an acre of beans and corn will afford cattle
or mules. In years gone by when hogs had a better social
standing in Mississippi than at the present time, we know
that in many instances we produced more than seven hundred
pounds of pork to the acre from this combination and we
really shouldn’t expect more than that.
“The last value of this combination of which I want
to tell you lies in its soil building properties and this value
cannot be too strongly stressed. As already stated, no soils
of which I have any knowledge, will respond more quickly
or so fully to a little human kindness as the Delta soils. You
know we always measure things in terms of cotton in the
Delta. We use cotton as a check on our results. If a thing
will produce more cotton it is all right and if not, it is all
wrong. Where soybeans in corn have been turned under,
or grazed and then turned under, and followed by cotton,
we get approximately one-third more cotton to the acre. In
actual test at our Delta Station this scheme gave an increase
of 48.8 percent, or 732.2 pounds of seed cotton to the acre.
At eight cents a pound, about current prices, this increase
would amount to $58.57 an acre. Is not this fact worth more
attention than our people are giving it? These results were
obtained on our sandy soils the first year and good results
were had for the following two to four years. On our heavy

clay soils, the first year’s results are not so apparent. This
is, no doubt, due to the slowness with which these soils
assimilate vegetable matter, especially if the crop turned
under is rather dry and turned under during the winter
months. I have an idea that the results would be just as good
as on the sandy lands if the soybeans were turned under
while in a succulent state. In the end it makes no difference
for the second and third years, the results from turning under
the beans are far better than on the sandy land.
“So much for the practices we now use and the results
we are getting. They are good; they are sound; they are
almost wonderful; and they should be more generally
accepted. But let us visualize a bit, or rather reason a bit,
if you please, and see if we cannot find some wonderful
possibilities in corn and soybeans? To my mind the three
outstanding needs of Delta agriculture today are these:
“1. A successful and profitable grain crop.
“2. A soil-improving crop that fits well into our farming
system.
“3. Another cash crop to take a little of the burden
from our cotton crop. For a few minutes, let us look into the
soybean and corn combination and see what we can find.
Why is it that on a piece of Delta soil we grow sixty, seventy
or even a hundred bushels of corn, and then in a few short
years we are only getting fifteen to twenty-five? Is it not due
to the fact that we have permitted our nitrogen content to
run too low and to the fact that we have burned out all the
vegetable matter by continuous cropping to clean cultured
crops? Are we not starving the corn of the one element it
must have and destroying the water holding capacity of the
soil? Will not the turning under of good crops of soybeans
or some other equally good legume remedy the situation?
Experiment station results and good farm practices indicate
that it will. So the first need can be solved.
“Many of our planters are paying from ten to twenty
thousand dollars annually for nitrate of soda to make cotton.
Is this not a mighty heavy drain on our cotton crop? Our
nitrogen bills will pay our taxes several times over and
on many plantations it approaches good land rent. Our
experiment station tells us that every time you turn under a
soybean crop of one ton of dry hay that you add 100 pounds
of nitrogen to the acre. This is equivalent to 600 pounds of
nitrate of soda, or approximately $18.00 an acre. Now one
ton of soybean hay to the acre is a mighty poor crop for the
Delta. Two tons would be more nearly correct. The only
fertilizing element we need on Delta soils is nitrogen, so we
can put our soybeans in corn and meet our second need.
“America is importing millions of pounds of vegetable
oils annually. In 1923 more than thirty-eight million pounds
of soybean oil were imported to say nothing of the others.
Soybean oil can take the place of most of these other oils
and continued research will find more uses for this valuable
oil. With soybeans in corn we can grow ten, twenty, or even
thirty bushels of beans to the acre, and we have in our cotton

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 879
oil mills the necessary machinery for crushing. Then we have
the cake for feed. About the only thing needed to make it a
howling success is to spread a little of the manufacturers’
protective tariff against foreign oils and we have our third
need, a cash crop. Just think of these possibilities! It beats
‘Three in One’ oil. It is the only way I know for a fellow
to eat his cake and have it too.” Address: Greenwood,
Mississippi.
2428. Meharry, Charles L. 1926. Seventh annual field
meeting: Mississippi–August 9, 10, 11 and 12, 1926.
Proceedings of the American Soybean Association 1:129-32.
• Summary: “The Seventh Annual Field Meeting held in the
Yazoo-Mississippi Delta, Mississippi was described as one of
the most interesting, practical and constructive conventions
ever held in the State of Mississippi.”
On Aug. 9, in Clarksdale, Mississippi, at 8 P.M. “the
growers assembled at the Elks Club and the meeting was
called to order by President W.E. Ayres. The following
program was presented:
“Welcome to Mississippi–E.L. Anderson, President,
Clarksdale Chamber of Commerce.
“Welcome to Clarksdale–Arthur J. Mosely, Mississippi.
“The distribution of soybeans in the United States–W.J.
Morse, United States Department of Agriculture.
“Producing soybean seed for the oil mills–C.B.
Williams, North Carolina.
Soybeans for southern livestock–G.E. Templeton,
Mississippi.
“On Tuesday, August 10, the growers left Clarksdale
in tour of the State Penal Farm at Parchman. Along the way
the attention of growers was called to various soybean fields
ranging in size from 50 to 500 acres... The evening meeting
was held in the auditorium of the Greenwood High School
and the following program was presented.
“Welcome to Greenwood–Mayor W.K. Clements.
“The History and Development of the Delta–A.H. Stone,
Mississippi.
“Soybeans in the Delta–C. G. Steele, Mississippi.
“The Evolution and Future of the Broadcast Soybean
Harvester–H.S. Clapp, Virginia.
“The Row Harvester for Soybeans–F.P. Latham, North
Carolina.
“Combines for Harvesting Soybeans and Other Crops–
John T. Smith, Illinois.
“Machinery for Harvesting and Threshing Soybeans–I.P.
Blauser, Illinois.
“Efficiency of the Combine for Soybeans and Wheat–
W.E. Riegel, Illinois.
“Soybeans on Sugar Plantations–Walter Godchaux,
Louisiana.
“On Wednesday, August 10, the growers left Greenwood
at 8:30 A.M. for the Delta Experiment Station at Stoneville.
En route many large fields of soybeans were seen, as well as

several variety demonstrations. Arriving at the Delta Station
about 11:30 A.M., the visitors went over the station grounds
to view the extensive field crop experiments. Luncheon
with barbacued [sic] beef, mutton and pork, was served on
the station grounds by the Rotary Club of Leland. After
luncheon Dr. B.M. Walker, President of the Mississippi
A.&M. College, delivered an address on ‘The History
and Development of the Mississippi A.&M. College and
Experiment Stations.’ Demonstrations were held in the fields
with the Massey-Harris, International and Case Combines,
a broadcast harvester, and several types of row harvesters.
Following the demonstrations of machinery, the growers left
for Greenville, inspecting enroute soybean fields and variety
plots.
“The evening meeting was held at 8:30 in the Greenville
Grand Theatre and the following program presented:
“Welcome to Greenville–J. L. Hebron, Mississippi.
“The Soybean Industry and United States Standards–J.E.
Barr–United States Department of Agriculture.
“Soybeans and Corn in the Delta–E.C. McInnis,
Mississippi.
“Soybeans on Ricelands–J.M. Jenkins, Louisiana.
“Soybeans in the Southeast–Paul Tabor, Georgia.
“Soybeans as an Economic Factor in Southern
Agriculture–C.K. McClelland, Arkansas.
“The growers left Greenville at 9:00 A.M., August
12, for the Scott Plantation, Scott, Mississippi. En route
various points along the Mississippi levee and several large
plantations growing considerable acreages of soybeans were
visited.”
Photos show two events at the Delta Experiment Station,
Stoneville, Mississippi, 11 Aug. 1926: (1) Dr. B.M. Walker,
President Mississippi A&M College, addressing American
Soybean Association Convention. The audience is seated on
the grass under a large tree. (2) Demonstration of soybean
harvesting with a combine in a field. Address: Secretary.
2429. Morse, W.J. 1926. The distribution of soybeans in
the United States. Proceedings of the American Soybean
Association 1:132-37. Seventh annual field meeting. Held
9-12 Aug. in Mississippi.
• Summary: “The soybean, according to our earliest records,
was first grown in the United States in 1804 and until about
1880 was considered chiefly as a curious plant from the
Orient. Since about 1880, when the soybean was first looked
upon as having agricultural possibilities, the crop has greatly
increased in acreage, production and utilization.
“Available statistics show that about 500,000 acres of
soybeans were grown in 1917 and more than 2,500,000
acres in 1924. The production of seed increased from about
3,000,000 bushels in 1917 to more than 9,500,000 bushels in
1924. The statistics for 1924 also show that about 1,200,000
acres were grown for hay, about 1,000,000 acres for
pasturage and silage, and more than 500,000 acres for seed.
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Note 1. This is the earliest document seen (Oct. 2016)
which states that about 500,000 acres of soybeans were
grown in 1917.
Note 2. This is the earliest document seen (Oct. 2016)
which states that about 2,500,000 acres of soybeans were
grown in 1924.
“What has been the cause of this marked increase
in acreage and utilization of the soybean crop? The
development of varieties, adapted to a wide range of
conditions and uses, undoubtedly, has been one of the
most important factors. The number of varieties has been
increased extensively in the past fifteen years. Soybeans
vary widely in their adaptation to climate and soil. Some
varieties are especially suitable for fertile land, others
for less productive land; some for a seed crop, others for
forage; some for planting with corn for pasturage or silage,
others for planting with sorghum or Sudan grass. One may,
however, find a few varieties or even a single variety adapted
to the climate of a certain section, which will fill all of the
local requirements of the crop.
“Other factors, such as improved methods and greater
use of inoculation, improved and more economical
methods of planting, culture and harvest, and successful
results in extensive feeding trials by experiment stations,
without doubt, have played no small part in extending the
popularity of the soybean. A careful study of the history of
the development of the soybean in the United States shows,
however, very clearly that increased acreage and utilization
of the crop has followed increased development of varieties.
“At this point–for it fits well into a logical discussion
of the adaptability and distribution of the soybean in our
country–I wish to pay a brief tribute to a man, who, more
than two decades ago, very frequently prophesied that the
soybean would, in the not distant future, be one of our major
farm crops, especially in the eastern half of the country.
I refer to Dr. C.V. Piper of the Office of Forage Crops of
the United States Department of Agriculture, who passed
away last February. Dr. Piper was responsible for the many
hundreds of introductions received from the soybean regions
of the Orient. Not only was Dr. Piper interested in the
development of new varieties, and he held this of the greatest
importance, but he also urged a greater utilization of the
soybean, as an oil crop, for human food in various forms, and
a more general use for pasturage and forage purposes. We,
of the Association, owe much to Dr. Piper, and I know of no
greater tribute to the man than to carry on his work and fulfill
his prophesy.”
“The culture of the soybean is confined at present,
almost entirely, to the eastern half of the country. The states,
however, bordering the west bank of the Mississippi River
are increasing their soybean acreage. The distribution and
adaptability of the soybean, perhaps, will be more clearly
understood if we draw a line from Canada through the
center of North Dakota, South Dakota, Iowa, Kansas, and

Oklahoma, which is about the 99th meridian west. Then from
the Atlantic Ocean at the northern border of North Carolina
let us extend a line west and along the northern borders of
Tennessee, Arkansas, Oklahoma, New Mexico, Arizona, and
take in the southern third of California. We now have the
country divided into four sections, the northeast, southeast,
northwest and southwest.” There follows a discussion
of each of these four sections. Concerning the southwest
section:
“In the irrigated districts of California, especially the
orange section and the river valleys of Arizona, the soybean
has proved a valuable summer cover crop. In California, the
Virginia variety has given best results while in Arizona, the
Otootan and Laredo are used mainly. Variety tests in eastern
New Mexico show that the soybean has possibilities for
forage and seed.
“In California and Arizona the soybean seldom
develops seed normally, although an excellent growth of
forage is produced. This abnormal development of seed is
undoubtedly due to the prevalence of extremely hot weather
during the period when the seed is forming.”
The greatest increase in soybean acreage and utilization
has been in the northeastern section of the United States,
especially in the Corn Belt area. “In this region the soybean
is used mainly for pasturage, hay and ensilage, although
considerable quantities of seed have been crushed during the
past two or three years for oil and oil meal in the Corn Belt
states. Food companies in this section have for several years
manufactured special soybean flour products. Such concerns
have increased to a considerable extent during the last few
years. Soybeans are now being made into breakfast foods,
soy flour, soy sauce, bean curd, and special flour preparations
for various purposes. Two of the most recent developments
are the manufacture of soy sauce and bean curd. Soy sauce,
especially, has found a very favorable and extensive market
throughout the United States.” Address: USDA, Washington,
DC.
2430. Nickels, C.B. 1926. An important outbreak of insects
infesting soy beans in lower South Carolina. J. of Economic
Entomology 19(4):614-18. Aug. [1 ref]
• Summary: “A severe outbreak of leaf devouring
caterpillars occurred during the late summer and autumn of
1925 in fields of soybeans in the southern counties of South
Carolina. The Otootan variety suffered more than the other
varieties of soy beans.” Address: Asst. Entomologist, South
Carolina Agric. Exp. Station, Clemson College, SC.
2431. Templeton, George S. 1926. Soybeans for southern
livestock. Proceedings of the American Soybean Association
1:145-48. Seventh annual field meeting. Held 9-12 Aug. in
Mississippi.
• Summary: “The acreage planted to soybeans has increased
very rapidly throughout the South during the past few years.
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There are so many varieties of this crop available that it is
possible to select one that will suit almost any soil type or
condition throughout the Southland. Planting dates from
March until July make it possible to utilize soybeans in
almost any system of farming in this territory. The forage
and the seed of this new crop have been used extensively
in livestock feeding and we are all interested in developing
a better quality of forage for our livestock. “The following
tables gives some conception of the relative cost of forage
and grain feeds in the different sections of the country:”
(1) Cost comparison from 1914 to 1920 (average) of 1 lb
digestible nutrients in corn, oats, and hay in the following
states: Mississippi, Iowa, Connecticut.
(2) Dry matter, crude protein, and total digestible
nutrients in two types of crops: (a) Legumes: soybean hay,
alfalfa, lespedeza, cowpea, vetch (hairy), and clover (red).
(b) Carbonaceous: Johnson grass hay, timothy hay, Bermuda
grass hay. Address: Mississippi A&M College & Exp.
Station.

• Summary: Soy beans are included in this table, and relative
conditions are given for 1925 and 1926 in 24 states (incl.
Texas, Oklahoma, and Louisiana), plus the USA as a whole.

2432. Williams, C.B. 1926. Producing soybean seed for the
oil mills. Proceedings of the American Soybean Association
1:137-45. Seventh annual field meeting. Held 9-12 Aug. in
Mississippi.
• Summary: “According to the most reliable information
available, the total acreage in soybeans in the United States,
on an average, for the years 1922, 1923, and 1924 was
utilized primarily 28% for seed, 46% for hay, and 26% for
grazing. In the older producing states, like North Carolina,
this crop for the same three years was used primarily 47%
for seed, 29% for hay, and 24% for grazing...
“During the past season, something like 200,000 bushels
of soybeans have been bought and presumably crushed by a
few cotton oil mills in eastern North Carolina...
“At the present time, soybean oil is used in this country
chiefly in the manufacture of soaps, varnishes, paints,
enamels, linoleums, and water-proofing materials. It has
entered, also, to some extent in the manufacture of edible
salad oil and butter substitutes... The untreated oil may
replace linseed oil completely, with quite satisfactory results,
in the manufacture of soft soaps; but it can only partially take
the place of cottonseed oil in making hard soaps...
“Based upon statistics for 1924, soybeans produce the
largest amount of oil (86 lb) per acre of the three major
oil-producing crops grown in the United States.” Note: The
other two crops are cotton and flax. Address: North Carolina
Agric. Exp. Station.
2433. Sapp, C.H. 1926. What can we believe? Pennslyvania
Stockman and Farmer 50:570. Sept. 25.

2436. Ginsburg, Joseph M.; Shive, John W. 1926. The
influence of calcium and nitrogen on the protein content of
the soybean plant. Soil Science 22(3):175-97. Sept. (Chem.
Abst. 21:1136). [54 ref]
• Summary: “The purpose of these experiments is, therefore,
two-fold: First, to determine whether there exists a definite
relation between calcium and nitrogen in plant metabolism.
Secondly, to ascertain whether the increased nitrogen found
in plants as a result of lime application is in the form of
protein or nonprotein nitrogen.”
Soy bean plants grown in limed and unlimed soils, in
soil extracts with calcium carbonate, and in complete culture
solutions containing varying concentrations of calcium and
nitrogen, were analyzed for protein nitrogen, total nitrogen,
calcium, and magnesium. There was a definite correlation
between calcium in culture solutions and the calcium content
of the resultant plants. No definite correlation was observed
in the case of nitrogen. Plants showed a higher nitrogen
content, however, where calcium carbonate had been
added to the medium. Calcium as chloride or nitrate had no
influence on the total nitrogen or protein content. High total
nitrogen was associated with low hydrogen-ion concentration
in the medium. The increased rate of nitrogen absorption
in the presence of calcium carbonate had no effect on the
protein content. Plants grown with calcium chloride or nitrate
required less iron than those grown with calcium carbonate.
The plants grown in soil were similar in composition to
those grown in culture solutions, but calcium carbonate had
a more marked accelerating effect on plant growth in the soil
cultures. Address: New Jersey Agric. Exp. Station.

2434. Crops and Markets. Monthly Supplement (USDA).
1926. Estimated crop conditions September 1, 1926, with
comparisons. 3(Supplement 9):282. Sept.

2437. Lehman, S.G.; Wolf, F.A. 1926. Soybean anthracnose
(Abstract). Phytopathology 16(9):640. Sept.
• Summary: This is an abstract of a paper read at the meeting

2435. Erdman, Lewis W. 1926. Studies on inoculated
soybeans. I. The importance of determining the number and
size of soybean nodules for evaluating relative efficiencies
of two or more cultures. J. of the American Society of
Agronomy 18(9):799-804. Sept.
• Summary: Table 1 shows “the number, size, weight,
and total nitrogen content of soybean nodules from four
varieties” (Midwest, Peking, Dunfield, and Manchu).
“Although the total number of nodules of the different sizes
which were used varied considerably for each variety, the
average weight of each nodule in the small, medium, and
large groups was very nearly the same for all four varieties.
Exceptions to this statement may be noted in the case of the
small and large Peking nodules.” Address: Soil Bacteriology
Labs., Iowa Agric. Exp. Station, Ames, Iowa.
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of the southern section of the American Phytopathological
Society, with the Twenty-Seventh Annual Convention of the
Southern Agricultural Workers, at Atlanta, Georgia, February
3-5, 1926.
The complete paper was published in the J. of
Agricultural Research 33(4):381-90. Aug. 15.
2438. Lehman, S.G.; Wolf, F.A. 1926. Pythium root rot of
soybean (Abstract). Phytopathology 16(9):640-41. Sept.
• Summary: This is an abstract of a paper read at the meeting
of the southern section of the American Phytopathological
Society, with the Twenty-Seventh Annual Convention of the
Southern Agricultural Workers, at Atlanta, Georgia, February
3-5, 1926.
The complete paper was published in the J. of
Agricultural Research 33(4):375-80. Aug.
2439. Morse, W.J. 1926. Re: Sending soybean and cowpea
varieties. Letter to Dr. Henrique Lobbe dated 28 Sept. 1926.
In: Henrique Löbbe. 1942. Cultura da soja no Brasil. 6a
ed. [Culture of soybeans in Brazil. 6th ed.]. Rio de Janeiro,
Brazil: Serviço de Informaçao Agrícola, Ministerio da
Agricultura. 35 p. See p. 9.
• Summary: “Dear Dr. Lobbe (c.o. Hotel McAlpin, New
York, N.Y.): “In accordance with a promise made to you on
your visit to Arlington Farm, I am taking pleasure in sending
you one ounce each of the following varieties of soybeans,
and one ounce each of the following varieties of cowpeas:
Soybeans: Haberlandt, Minsoy, Ilsoy, Mammoth Brown,
Ito San, Sooty, Yokoten, Mandarin, Midwest, Merko,
Hongkong, Virginia, Wea, Easycook, Barcher [Barchet],
Ebony, Hahto, Chiquita, Dixie, Medium Green, Laredo,
Hoosier, Aksarben, Wilson-Five, Brooks, Mikado, Sherwood,
Mammoth Yellow, Morse, George Washington, Habaro, Old
Dominion, Peking, Austin, Goshen, Prolific, Chestnut, Jet,
Hamilton, Dunfield, Arlington, Wellmann, Hermann, Tokio,
Southern Prolific, Lexington, Tarheel Black, Pinpu.”
“As you may know, when we sent out seed shipments to
foreign countries, it must pass through our Inspection House
first. I, personally, took the seed to the Inspection House
today, and they promised to rush it through...”
“As yet, I have not had an opportunity to look up the
photographs which you desire of the farm and some of the
crops... I appreciate very much indeed your kindness for the
seed which you gave me, and also the publications relating to
certain forage crops.” Morse regrets that his is unable to send
the variety Stizolobium [later renamed “velvet bean”] since
he is presently out of seed.
Note: Dr. Lobbe is a soybean expert in Brazil. Address:
Agronomist, Forage Crop Investigations, Bureau of Plant
Industry, Washington, DC.
2440. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural

Experiment Station, Annual Report 39:1-184. For the year
ended June 30, 1926.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Promising strain found
in search for better soys (p. 29-30; strain A.K. 3, or Illini,
is better than Ebony. A pure-line selection from the A.K.
soybean variety, it gave the highest yield this year in the
variety test on the South Agronomy Farm. In a cross between
Sable and Manchu, yellow seed coat proved to be dominant
to black).
Illini soybean now leading one in variety tests (p. 30-31;
it made an average yield of 50.9 bushels/acre on two plots in
variety tests made during the past year by J.C. Hackleman
and W.L. Burlison. Other varieties tested: A.K. A.K. 2
{second best yield, 48.2 bu/acre}, Aksarben, Arlington,
Black Eyebrow, Columbia, DeKalb, Dunfield, Ebony, Elton,
Haberlandt, Hamilton, Hong Kong, Hoosier, Hurrelbrink,
Illinois 13-181, Ito San, Lexington, Manchu, Midwest,
Mikado, Morse, Peking, Virginia, Wea, Wilson 5 [WilsonFive], and Wisconsin Black).
Inoculation brings big increase in soybean yields
(p. 32; tests made by O.H. Sears, Soil Biology). Further
work confirms cross-inoculation results (p. 32). Certain
commercial legume cultures worthless (p. 32; But Sears
found some commercial cultures to be effective). Pure
cultures better than soil for inoculation (p. 32-33). Wheat not
always unsatisfactory after soybeans (p. 33).
Livestock Investigations: Oil in soybeans found to be
cause of soft pork (p. 54-59). Soybean study yields only
results of their kind (p. 73-76; Digestibility of soybeans and
soybean oil meal for sheep).
Dairy cattle and dairy products: Economy of grinding
soybean hay is doubtful (p. 89-90).
Agricultural economics: Scope of soybean marketing
studies widened (p. 119; studies by C.L. Stewart and L.F.
Rickey have been extended to include the results of the 1925
census).
Farm mechanics: Combine shows promise for soybean
harvesting (p. 131-32; “Tests made by E.W. Lehmann and
I.P. Blauser, Farm Mechanics, in connection with their
studies on soybean harvesting and threshing show that the
loss of soybeans is much less when they are harvested with
the combined harvester-thresher than it is when they are
harvested by any other method. Furthermore, the cost of
harvesting soybeans with the combine was about one-third
of what it is with the ordinary methods. The significance
of these tests lies in the fact that harvesting soybeans for
seed or commercial purposes has been the biggest problem
the soybean grower has had to meet. Even tho the soybean
acreage has increased immensely during the past decade,
the grief encountered in harvesting the crop has prevented a
more rapid increase. Harvesting probably will become even
more important in the future as the commercial possibilities
of the soybean are developed.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 883
“Harvesting with the combined harvester-thresher is
the most recent method of handling the soybean crop. The
first machine was used by Garwood Brothers of Stonington,
Illinois, in October, 1924, to harvest 212 acres of soybeans.
That the combine made a successful demonstration is evident
by the fact that 7 combines were sold in Illinois by July,
1925, and 12 by October 1925.
“Tests made of the different methods of harvesting
soybeans show that the losses in some cases were as high
as 45 percent. Counts were made back of the cutter bars of
the mower, self-rake reaper, and binder in soybeans where
the yield was 36.8 bushels an acre, and the losses were 18.2
percent, 14.6 percent, and 25.2 percent respectively. These
figures represent only the loss back of the cutter bar. A loss
of 15 to 20 percent, which occurs between the machine used
in cutting and the threshing machine, and a 1-percent to
2-percent loss for the threshing machine itself, must be added
to the above figures to get the total loss. Taking the lower
figures, the total losses for this particular series of tests for
the mower, self-rake reaper, and binder are approximately 34
percent, 30 percent, and 41 percent respectively.” A photo,
p. 132, shows soybeans being harvested with a combined
harvester-thresher near Tolono in 1925).
Note: This is the earliest document seen (Jan. 1998)
that uses the term “combined harvester-thresher” to refer to
a combine in connection with soybeans. Address: Dean and
Director of the Station, Urbana, Illinois.
2441. Wolf, F.A.; Lehman, S.G. 1926. Brown spot disease of
soybean (Abstract). Phytopathology 16(9):639-40. Sept.
• Summary: This is an abstract of a paper read at the meeting
of the southern section of the American Phytopathological
Society, with the Twenty-Seventh Annual Convention of the
Southern Agricultural Workers, at Atlanta, Georgia, February
3-5, 1926.
The complete paper was published in the J. of
Agricultural Research 33(4):365-74. Aug. 15.
2442. Crops and Markets. Monthly Supplement (USDA).
1926. Estimated crop conditions October 1, 1926, with
comparisons. 3(Supplement 10):312. Oct.
• Summary: Soy beans are included in this table, and relative
conditions are given for 1925 and 1926 in 25 states (incl.
Texas, Louisiana, Arkansas, and Mississippi), plus the USA
as a whole.
2443. Godbey, E.G.; DuRant, A.L. 1926. Protein
supplements to corn in dry lot for fattening pigs. South
Carolina (Clemson) Agricultural Experiment Station,
Bulletin No. 234. 14 p. Oct.
• Summary: “With the increase in soybean and peanut
production in the South the oil mills are turning their
attention to these crops as sources of oil. These mills are
now putting on the market new by-products which are rich

in protein. The following tests were conducted to determine
the relative efficiency of these by-products, soybean oil
meal and peanut feed, and the older well established protein
supplements, tankage and fish meal. Interesting data are
also presented in the tables showing the advantage of using
a supplement consisting of a mixture of animal and plant
proteins referred to above.” Address: 1. Associate Animal
Husbandman, Clemson.
2444. Hayden, C.C.; Perkins, A.E. 1926. Soybean hay and
soybean silage. Ohio Agricultural Experiment Station,
Bimonthly Bulletin 11(5):178-79. Sept/Oct. Whole No. 122.
• Summary: Among the conclusions the following is made:
“1. This one test is not sufficient to warrant final conclusions
but it indicates practically no difference in the feeding
value of soybeans preserved by the two methods. Dairymen
probably can use either method with equally good results.”
2445. Power Farming. 1926. New harvester-thresher solves
problem: Harvesting 25 to 30 acres of soybeans in a ten hour
day is now possible, as proven in Mississippi by this new
machine. 35(10):8, 12. Oct.
• Summary: This is a description of “a new type of powerdriven combine soybean harvester” which was demonstrated
at the Delta Experiment Station, Stoneville, Mississippi,
before the American Soybean Association’s 7th annual field
meeting. This machine, made by McCormick-Deering “cuts
and threshes the beans in one operation. ‘Once over and
its all over’ is the slogan of soybean growers who use this
machine. Power for operating the harvester-thresher is taken
directly from the tractor. The machine cuts a 10-foot swath
and with it 25 to 35 acres [of soybeans] may be harvested
in a 10-hour day. The beans are delivered to a bagging
platform, where an operator sits and supervises the bagging
of the beans. The same machine with proper attachments can
be utilized also for harvesting small rain, cow peas, clover
seed, etc., the combine way.
“The idea of operating the mechanism of a machine in
the field by the tractor power-take-off-shaft was first applied
to grain binders and corn pickers, and the arrangement has
proved so successful and so convenient that it has now been
applied to the more difficult job of operating harvesterthreshers and found to work out satisfactorily... It has been
proven especially effective in harvesting soybeans and
saves a much greater percentage of beans than by any other
method.
“Soybeans are becoming an important crop in the
YazooÄMississippi Delta region, and many large scale
planters are seeing in soybeans a means of relief from the
need of continually growing so much cotton. Indeed, the
production of soybeans for hay only has helped planters
in this wonderfully productive region to reduce very
considerably their outlay for costly imported stock feeds.
With a satisfactory and efficient means of harvesting the
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beans, provided in the harvester-thresher, the outlook for
another important money crop seems very bright. At the
same time, soybeans help wonderfully to build up the soils
which have been depleted because of continuous growing of
cotton.
“Necessary attachments for harvesting soybeans with the
new power-drive harvester-thresher shown are mud scraper
for rear of main wheel, necessary sprockets to provide
cylinder speed of 600 r.p.m., cover for riddle comb bar on
chaffer riddle, extension cover for rear of recleaner riddle.
“As fast as the beans are cut, they fall upon the platform
canvas and are delivered directly to the cylinder which acts
as a self feeder for the thresher, carrying the beans to the
cylinder.”
Other parts of the machine include the carrier, the
cylinder (which runs on ball bearings), the four concaves
(two with two rows of teeth each and two with one row of
teeth; the concaves are adjustable from the outside of the
machine), the reel, and the platform (which “can be folded at
approximately the center, this reducing the width for passing
over ordinary bridges and through gates and lanes”).
Photos show: (1) “Cutting a ten-foot swath, this tractorhauled machine harvests and threshes satisfactorily in a
Mississippi demonstration.” (2) Mississippi farmers examine
the machine as it works in a soy-bean field.
Note: This is the earliest document seen (Jan. 1998)
that mentions the use of a “reel” in a combine for harvesting
soybeans.
2446. Purdue Alumnus (West Lafayette, Indiana). 1926. Prof.
A.T. Wiancko heads new department. 14(1):7. Oct.
• Summary: “Announcement was made at Purdue University
of consolidation of the department of soils and crops in the
Agricultural Experiment Station and of the department of
agronomy in the School of Agriculture, into one department
of agronomy with Prof. A. T. Wiancko, head of the
experimental and extension work in soils and crops, as chief
of the combined department.
“The change became effective at the opening of school.
Prof. M.L. Fisher, who became dean of men July 1, and who
has headed the agronomy teaching work, will retain his title
as professor of agronomy and continue what work he can in
teaching and research. Prof. G.H. Cutler, who has been head
of the department of agronomy in the University of Alberta,
Canada, at Edmonton, will become professor of agronomy
and assistant chief of the department.
“Prof. A.T. Wiancko, the head of the combined
department, is perhaps the best known corn judge in
America, and through his work as chairman of the Indiana
corn score card committee twenty years ago, and subsequent
judging and corn schools conducted since that time, has
done as much as any one perhaps to bring the state to the
top in corn production. He judges the corn each year at state,
national and international shows. A native of Sparrow Lake,

Ontario, he attended Ontario Agricultural College and is a
graduate of that institution and the University of Toronto.
For several years following, he worked on and was manager
of large farms in Minnesota and Nebraska, joining the
instruction staff at the University of Nebraska in 1901. On
January 1, 1903, he came to Purdue as associate professor of
agriculture, teaching soils and crops and farm mechanics.”
2447. Schwietert, H.J. 1926. Many at soy bean convention.
Illinois Central Magazine. Oct. p. 44-46.
• Summary: Contents: Introduction. Many varieties grown.
Second evening at Greenwood. Rice-growing touched upon.
Photos show: (1) “Two national soy bean experts.
Prof. C.K. McClelland of the State Agricultural College
of Arkansas (left); Prof. W.J. Morse, U.S. Department of
Agriculture, Washington, D.C. Prof. McClelland originated
the Otootan soy bean and Prof. Morse propagated the
Laredo soy bean. These two men have produced most of
the profitable soy beans now grown.” (2) “Some of the
notables who attended the American Soy Bean Convention,”
including W.E. Ayres, C.K. McClelland, E.P. Latham, and
W.J. Morse. (3) “Soy bean delegates eating barbecue dinner
at the State Farm, Parchman, Mississippi.” (4) “A group of
delegates watching the work of threshing soy beans at the
Delta Experiment Station.” (5) Dr. Fox, W.E. Ayres, and E.P.
Latham. (6) “A block of corn and Laredo soy beans, grown
on the land at the Delta Experiment Station, Stoneville,
Mississippi.” (7) Laredo soy beans and Van C. Henderson,
grower (left); H.J. Simmons with Virginia soy beans, Mosby
corn (right). Address: General Development Agent, Illinois
Central R.R.
2448. Fred, E.B.; Whiting, A.L.; Hastings, E.G. 1926. Root
nodule bacteria of leguminosae. Wisconsin Agricultural
Experiment Station, Research Bulletin No. 72. 43 p. + 8
unnumbered pages of plates. Nov. [31 ref]
• Summary: Summary (p. 40-41): “From the common
legumes, alfalfa, sweet clover, red, white and crimson clover,
peas, vetch and broad beans, cowpeas and lima beans garden
beans, soybeans and lupines, cultures of the nodule forming
bacteria were isolated and their characteristics studied.
Although all cultures were obtained from the center of fresh,
young nodules, many of these cultures showed the presence
of more than one kind of organism. The most common
contaminant found in these cultures was a small rod form,
known as B. radiobacter, which in form and general cultural
characters is strikingly like the root nodule bacteria. Of all
the cultural methods of identification used, none proved so
helpful for testing the purity of root nodule bacteria as litmus
milk and potato. After repeated plate isolations on mannitol
agar and general observations of growth in litmus milk and
potato, 102 pure cultures of nodule-forming bacteria were
obtained. The ability of these cultures to produce nodules on
the host plant was studied under both greenhouse and field
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conditions. It was found that during 10 years none of these
cultures has shown any loss in its power to form nodules.
“These organisms produce in sugar media only a
small increase in titratable acidity and very little change in
hydrogen ion concentration. A variation in acid production is
noted between the members of the different cross-inoculation
groups. In like manner the higher acid limit of growth varies
with the different groups, ranging from pH 3.2 to 5.0.
“By means of the agglutination reaction it is possible to
subdivide the organisms within a cross-inoculation group.
“In the absence of the host plant, the life of the rootnodule bacteria has been followed. From counts of the
total number of nodule bacteria it was found that the
addition of carbonates of calcium and magnesium favors
the multiplication of the bacteria. Provided the conditions
are proper–special apparatus with large surface exposure–it
was found that the nodule bacteria alone may assimilate
appreciable amounts of atmospheric nitrogen.
“Methods are given for the preparation of cultures to
be used under field conditions for the inoculation of the
common legumes.
“The effect of temperature, moisture, reaction, various
fertilizers, and other agencies on nodule formation has been
measured.
“The results of many experiments planned to measure
the effect of various factors on the efficiency, i.e., nodule
production and nitrogen fixation, are discussed.
“Decided variations in the amount of nitrogen fixed have
been observed depending upon the kind of plant, kind of soil,
and strain of nodule bacteria applied. A decidedly favorable
effect on a succeeding crop has been noted from the growth
of inoculated legumes.” Address: Madison, Wisconsin.
2449. Garber, R.J.; Odland, T.E. 1926. Natural crossing
in soybeans. J. of the American Society of Agronomy
18(11):967-70. Nov. [3 ref]
• Summary: “The soybean plant is naturally self-pollinated,
although cross pollination occurs.” Segregation as to seed
coat color is recorded in eight natural hybrids. Address: West
Virginia Agric. Exp. Station, Morgantown, WV.
2450. Gray, Dan T. 1926. Thirty-eighth annual report:
Fiscal year ending June 30, 1926. Arkansas Agricultural
Experiment Station, Bulletin No. 215. 67 p. Nov.
• Summary: The section titled “Effect of legumes on corn”
(p. 13) notes that corn grown with cowpeas, soybeans,
or velvet beans averaged 33.3 bushels per acre, while
corn grown alone averaged 46.4 bushels. However the
ultimate effect of the legumes can only be determined by
the comparative yields obtained from the same land in
succeeding years. So the experiment will continue.
The section titled “Soybeans” (p. 17) begins: “In
the experiments conducted many varieties and strains of
soybeans were studied from the standpoint of both seed

production and hay production. All excepting the earliest
varieties of soybeans were good yielders of hay. During the
past season 30 or more varieties and strains of soybeans
yielded two or more tons of hay per acre, the highest yield
being two and a half tons... For highest quality of hay one
should select such medium-stemmed varieties as Chiquita,
Laredo, Virginia, and others.” The highest yields of soybeans
were 15-16 bushels per acre; early varieties such as Morse,
Virginia, and Wilson yielded well.
Other sections include: “Cowpea production. Effect
of legumes (incl. soybeans). Alfalfa. Peanuts. Other
legumes” (lespedeza, burr clover, hairy vetch). A section
titled “Soybean hay versus alfalfa hay for dairy heifers” (p.
31-32) concludes “that leafy, bright-colored soybean hay
cut before the stems become too mature is equal to alfalfa
hay for growing dairy heifers.” The “addition of bone meal
and cod liver oil to the ration of soybean hay and grain had
no beneficial effects on growth of dairy heifers.” Address:
Fayetteville.
2451. Leonard, Lewis T. 1926. A preliminary note on the
relation of photosynthetic carbohydrate to nodule formation
on soybeans. J. of the American Society of Agronomy
18(11):1012-16. Nov. [1 ref]
Address: Soil Bacteriology and Plant Nutrition
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
2452. Meharry, Charles L. 1926. Seventh annual business
meeting. Chicago, Illinois–1926. Proceedings of the
American Soybean Association 1:29-34.
• Summary: The meeting was called to order at 10:30 a.m.,
November 30, 1926, by President W.E. Ayres. Members who
were present outlined soybean experiments being conducted
in the various states: Prof. G.M. Briggs of Wisconsin; Prof.
John Buchanan of Guelph, Ontario, Canada; Mr. Munn
and Mr. E.A. Hollowell of Illinois; Mr. M.O. Pence and
Prof. K.E. Beeson of Indiana; Mr. E.S. Dyas of Iowa; Mr.
E.L. Utterback of Missouri; President W.E. Ayres of the
Mississippi Delta Experiment Station.
Prof. Buchanan noted that the province of Ontario
extends as far south as the 42nd parallel. “It is therefore,
quite possible to grow soybeans in Ontario. The Guelph
Station has conducted extensive variety tests and one new
variety, a selection from Habaro, was developed by this
station. Experiments on time and methods of planting and
cultivation are in progress. In 1926 about one thousand
acres of soybeans were grown in Ontario, used principally
as a substitute hay crop. The corn borer is rapidly forcing
soybeans and other substitute crops to the attention of the
farmers.”
“Professor Beeson stated that soybeans are still
considered by most Indiana farmers as a substitute crop
and from 250,000 to 300,000 acres of soybeans are being
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grown in Indiana. Of this acreage from 10 to 12 percent
are harvested for seed, about 25 percent for hay and the
remainder grown in corn and for soil improvement. There is
a marked tendency in Indiana to substitute soybeans for oats
in the rotation. Professor Beeson reported that in harvesting
demonstrations very satisfactory work had been done with
the combine and that several Indiana growers have purchased
combines. The new Dunfield variety was mentioned as
giving the highest seed yield at the Indiana Station.”
Three men spoke enthusiastically about the use of the
“combine harvester-thresher” for soybeans: Mr. Taylor
Fouts of Indiana, Mr. C.W. Tabaka of Illinois, and Mr. F.R.
Shultz of the Case Company, Peoria, Illinois. Mr. Fouts
noted: “If the European corn borer forces a reduction in corn
acreage, soybeans are much more likely to become a useful
substitute crop, because combine harvesting will simplify the
greatest obstacle to soybean culture, that is, the difficulty of
harvesting and threshing.”
“It was moved, seconded, and carried that on and after
November 30, 1926, the membership dues be fixed at one
dollar per year.”
Note: This is the earliest document seen (Oct. 2012)
that mentions a combine in connection with Taylor Fouts
(or any other Fouts brother) of Indiana. Address: SecretaryTreasurer, American Soybean Assoc.
2453. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1926. Manchuria soy beans.
13(24):800. Dec. 13.
• Summary: “The outlook for the soy bean crop of
Manchuria is more promising than earlier in the year but in
some regions too much rain followed the drought of early
summer, reports Consul Sturgeon at Dairen. Prospects as of
September 1 were reported by the consul as indicating a crop
73 per cent of normal in South Manchuria, 110 per cent in
North Manchuria and 76 per cent in Chengtiatun-Taona. Last
year the crop of Manchuria was estimated as 2,275,000 short
tons. According to a Russian paper in Harbin, the bean crop
of South Manchuria is poor. A detailed. investigation by a
Japanese economist has led to an estimate 40 per cent below
the crop of last year. The quality is reported as being not very
good.”
2454. J. of the Washington Academy of Sciences (DC). 1926.
Obituary [Dr. Charles V. Piper]. 16(21):574. Dec. 18.
• Summary: Dr. Piper, a member of the Academy, died Feb.
11, 1926, in his 59th year. He was educated in the state of
Washington and at Harvard, in Massachusetts. “After ten
years as professor of botany and zoology at the Washington
Agricultural College” he came to the U.S. Department of
Agriculture. Initially in the Office of the Agrostologist, he
was, from 1905 until his death chief of the Office of Forage
Crop Investigations. A born naturalist, he was from his
student days an enthusiastic mountain climber and botanist,

making extensive collections from the Pacific Northwest and
Alaska.
“Dr. Piper had been in poor health for two years or more
but he remained at work until, three days before the end, he
had a paralytic stroke at his desk.”
Note: This same issue reports, under “Scientific notes
and news” (p. 573): “Dr. David Fairchild, Foreign Seed and
Plant Introduction, Bureau of Plant Industry [USDA], left
New York December 9 on the steamship Conte Roosa for
Gibraltar.” Later in December “he will leave Gibraltar for the
west coast of Africa, where he will continue his collection
and study of seeds and plants for the Bureau.”
2455. Crops and Markets. Monthly Supplement (USDA).
1926. Soy beans. 3(Supplement 12):394. Dec.
• Summary: This is the earliest document seen (Dec. 2004)
that gives such detailed nationwide statistics on soy beans
as follows: Total acres, acres harvested for the beans, yield
per acre, production of beans (see also text p. 421), price
Dec. 1, and total farm value of the beans. It also gives
these statistics, for the years 1924, 1925, and 1926, for
each of the following states (in this order): Ohio, Indiana,
Illinois, Michigan, Wisconsin, Missouri, Kansas, Delaware,
Maryland, Virginia, West Virginia, North Carolina, South
Carolina, Georgia, Kentucky, Tennessee, Alabama,
Mississippi, Arkansas, Louisiana, and Oklahoma
The following statistics are for the entire United States:
Total acres planted to soy beans: 1924–2,303,000. 1925–
2,237,000. 1926–2,602,000.
Total acres harvested for the beans: 1924–490,000.
1925–431,000. 1926–521,000.
Yield per acre (bushels): 1924–11.6. 1925–11.9. 1926–
12.5.
Production of soy beans (bushels): 1924–5,680,000.
1925–5,102,000. 1926–6,517.
Price of soy beans Dec. 1 (per bushel): 1924–$2.21.
1925–$2.21. 1926–$2.02.
Total farm value of the beans based on Dec. 1 price:
1924–$12,547,000. 1925–$11,283,000. 1926–$13,180,000.
In 1926 the following states were the leaders: Total
acres: Illinois 550,000. Acres harvested for beans: Illinois
149,000. Yield per acre: Maryland 17.0 bu. Production of
beans: Illinois 1,862,000 bu. Lowest price: Delaware $1.60/
bu, Illinois $1.65/bu. Total farm value of the beans: Illinois
$3,072,000.
2456. Crops and Markets. Monthly Supplement (USDA).
1926. Monthly farm prices of soy beans, 1913-1926 (U.S.
averages, dollars per bushel). 3(Supplement 12):420. Dec.
• Summary: This table updates that given in this publication
in Dec. 1925, p. 410. Now, however, the year is listed as the
year beginning October. Hence 1913 $1.76;... 1924 $2.29;
1925 $2.23; 1926 (to Nov. 15) $1.91.
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2457. Crops and Markets. Monthly Supplement (USDA).
1926. Soy bean, cowpea, and velvet bean production, 1926.
3(Supplement 12):421. Dec.
• Summary: “About 6,517,000 bushels of shelled soy beans
were produced in 1926 compared to 5,102,000 bushels in
1925 and 5,680,000 in 1924, according to returns of growers
to the department. Cowpea production is estimated at
7,484,000 shelled bushels in 1926 compared with 4,214,000
bushels in 1925 and 5,371,000 bushels in 1924.
“These figures refer to the shelled bushels of soy beans
and cowpeas actually harvested. The estimates are based
upon reports of crop correspondents covering the acres
grown, the percentage of the total from which beans or
peas are gathered, and bushels actually gathered per acre.
The total production and the quantities gathered in shelled
bushels can not be determined with the same assurance as
for other crops, owing to the various methods followed in
the growing and harvesting of these legumes. The peas and
beans are planted both alone and in with other crops. Some
are harvested with machines, mostly when legumes are
grown alone. From a considerable proportion of the acreage,
the pods are picked by hand, this method being commonly
followed when they are interplanted with corn. Some fields
are partially picked and afterward grazed or turned under,
some are harvested entirely for hay. The use made of the crop
is dependent partly upon weather conditions and partly upon
the price prevailing for the seed, thus determining whether it
is more profitable to utilize the crop for hay, for grazing, or
for the seed.
“The stated quantities of seed produced must be
considered as only an approximation. The total soy-bean
acreage for all purposes is estimated at about 2,602,000
acres in 1926 compared with 2,237,000 acres in 1925 and
2,303,000 acres in 1924. The total area of cowpeas grown in
1926 is estimated at about 2,603,000 acres compared with
2,146,000 in 1925 and 2,890,000 in 1924.”
2458. Gardner, Max W. 1926. Indiana plant diseases, 1924.
Proceedings of the Indiana Academy of Science 35:237-57.
Dec. See p. 253. [17 ref]
• Summary: “Soybean:–Bacterial spot, caused by Bact.
glycineum, was generally prevalent. The Manchu variety
now constitutes most of the commercial crop in the state and
seems to be less subject to mosaic than the Midwest variety...
Stem blight, caused by Diaporthe sojae, was found in Cass
County in the Dunfield variety. Rhizoctonia crown rot was
rather serious early in the season, due probably to the cool,
wet weather, was found in Marshall, Parke, and Jefferson
counties. The plants were killed by stem infection at the
surface of the soil. A purplish discoloration of the seed due to
a fungus invasion of the seed coat was rather common.”
Note: This is the earliest published observation seen
of purple seed stain (on soybeans?) in the USA. Address:
Purdue Univ. Agric. Exp. Station, Indiana.

2459. Gardner, Max W. 1926. Indiana plant diseases, 1925.
Proceedings of the Indiana Academy of Science 36:231-47.
Dec. See p. 242. Proceedings of the Forty-Second Annual
Meeting. [12 ref]
• Summary: Discusses: Bacterial blight, caused by Bact.
glycineum. Mosaic accompanied by leaf drop. Purple seed
stain in the presence of the mycelium of a Cercospora
between the layers of the seed coat. “It seems very likely
that this disease is identical with the purple speck disease
reported in Japan (Matsumoto and Tomoyasu 1925) and
caused by Cercospora kikuchii.” Address: Purdue Univ.
Agric. Exp. Station, Indiana.
2460. Russell, H.L.; Morrison, F.B.; Ebling, W.H. 1926.
Gleanings from science: Soybean vs. alfalfa hay for dairy
cows. Wisconsin Agricultural Experiment Station, Bulletin
No. 388. p. 127-28. Dec.
• Summary: “The experience of farmers, not only in
Wisconsin, but also in other states, has shown that soybeans
are an excellent hay crop for feeding dairy cows. They are
particularly well adapted to sandy soils and are important on
the heavier types of soil, especially as a substitute for alfalfa
or clover when these crops winterkill.”
2461. Young, E.C.; Hobson, L.G. 1926. Costs and profits
in producing soybeans in Indiana. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 306. 28 p.
Dec.
• Summary: Contents: Introduction. Method of study.
Location of study. Type of farming. Methods used in
soybean production. Scope of study. Soybeans as a grain
crop. Causes of variation in costs: Yield, time of planting,
method of planting, variety (Ito San, Manchu, Midwest), rate
of seeding, cultivation, economic use of straw, experience
of grower. acreage grown, other causes. Cost and value of
soybeans. Use of soybeans. Soybeans as a hay crop. Cost
and value of soybean hay. Use of soybean hay. Soybeans
in relation to the farm organization. Labor distribution on
soybeans grown for grain. Labor distribution on soybeans
grown for hay. Soybeans in rotation.
“Soybeans are a relatively new crop in Indiana... This
study was made with the purpose of determining the most
economic methods of producing soybeans for grain and
hay and also to determine to what extent soybeans could be
profitably fitted into the general farming plan...
“104 farmers furnished detailed information upon costs
and methods of soybean production on their farms for the
1923 crop. 177 farmers furnished similar information for
the 1924 crop... In addition to securing the dollar costs of
soybean production care was taken to obtain quantities of
labor and materials used in order that the study might have a
permanent value...
“The farms studied were located in ten counties in
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central Indiana as shown by the map (Figure 1).”
Photos show: (1) A man seated on a cultivator pulled
by two horses in a field of soybeans. (2) A man seated on
a rotary hoe pulled by two horses in a field of soybeans.
“Large areas are covered with a minimum time and cost.” (3)
(4) A man seated on a beet cultivator pulled by two horses
in a field of soybeans. This device “was used on many farms
where row planting was practiced. Four 21-inch rows can
be cultivated at one time.” (5) A farmer in a field with a
pitchfork in one had, standing next to a pile of soybean hay.
(6) “Harvesting soybeans and planting wheat. The wheat drill
[with a man seated on top, pulled by two horses], follows
immediately behind the binder [with a man seated on top,
pulled by horses] and bundles of soybeans drop on ground
already planted to wheat.”
A table shows: (1) Range in net cost for growing and
marketing soybeans for grain, 1923 and 1924. The average
cost was $1.46 per bushel.
Graphs show: (1) Yield vs. time of planting. Soybeans
planted on May 15 gave the highest yield. (2) Seed planted
per acre (in bushels) vs. yield per acre. The more seed
planted, the higher the yield per acre. Practically, 1.5 bushels
per acre gave the highest yield (above the seed planted). (3)
Bar chart showing different economic uses of straw. The top
three are: Fed to dairy cattle (31% of total), used for manure
and bedding (22%), fed to horses (18%). (4) Bar chart
showing various economic uses of soybeans as grain: Sold
(59%), fed to hogs (18%), carried over (13%), used for seed
(4%). Address: Dep. of Farm Management, Purdue Univ. &
Agric. Exp. Station, Lafayette.
2462. Allen, Paul W. 1926. Industrial fermentations. New
York, NY: The Chemical Catalog Co., Inc. 424 p. See p. 12327. Chap. 14, Soy-Bean Sauce Manufacture. [10 ref]
• Summary: Chapter 14. Soy-Bean Sauce Manufacturer.
The chapter is chiefly a series of quotations from M. Church
of the United States Department of Agriculture, on the
preparation of soy sauce and the possibilities for the industry
in the U.S. Other authorities are cited on the industrial
applications of the fungus used in soy sauce. Address: Prof.
of Bacteriology, Univ. of Tennessee.
2463. Christie, G.I. 1926. Department of Soils and Crops:
Comparative value of crop rotations. Indiana (Purdue)
Agricultural Experiment Station, Annual Report 39:41-42.
For the year ending June 30, 1926.
• Summary: A table shows that soybeans were used in two of
the seven rotations tested. The soybeans were valued at $1.50
a bushel and their hay at $15.00 per ton. Address: Lafayette,
Indiana.
2464. Corbett, L.C.; Gould, H.P.; Robinson, T.R.; et al. 1926.
Fruit and vegetable production. Yearbook of Agriculture
(USDA) p. 151-452. For the year 1925. See p. 403-11.

• Summary: See next page. In the section titled “Leguminous
vegetables,” the subsection on beans (p. 308) states: “Two
types of beans, the kidney, including field and garden
varieties, and the Limas, are of great importance to New
World horticulture. The broad beans are grown only in
cooler sections of the country, chiefly Canada, while the
soy bean (Glycine hispida) and the cowpea (Vigna sinensis)
are of great importance, and though not, strictly speaking,
horticulture crops, they are largely used as food and in truckcrop rotations.”
The section on peanuts (p. 403-11) traces the history of
the peanut and discusses the distribution of the industry in
the United States, the importance of high-yielding seed, the
uses of the nut, and the handling of the crop. Seven photos
concern peanuts. Three maps of the USA show (using dots)
areas of production of dry beans (navy, pinto, lima, etc.),
green peas, and peanuts. Address: Bureau of Plant Industry,
USDA.
2465. Rout, Ettie A. (Mrs. F.A. Hornibrook). 1926. Native
diet with numerous practical recipes. London: William
Heinemann (Medical Books) Ltd. ix + 140 p. Plus 9
unnumbered pages of plates. See p. 98-107. Preface by Sir.
William Arbuthnot Lane. Illust. Index. 23 cm. [4 ref]
• Summary: On page 98 is a letter to the London Observer
(17 Oct. 1926) titled “Soy flour in bread” about the work of
Dr. L. Berczeller of the Vienna Physiological Institute.
Chapter 13, “The soya bean” (p. 99-107) begins: “This
book would be incomplete without a reference to the Soya
(or Soy) Bean–one of the most valuable legumes in the
world.” It discusses. Long use of the soya bean in China
by the native races. Introduction into Europe at the end of
the 18th century. Over 1,000 varieties have been tested by
the USDA and some 20 selected for cultivation. How the
Chinese soak, then roast soya beans to be eaten like peanuts [peanuts]. How to cook whole dry soybeans. USDA
experiments with cooking whole dry soya beans. Two ways
of pressure cooking. Sprouting soya beans. “Vegetable milk
and vegetable cheese [tofu] are made from the soya bean.”
How to make milk from soybeans. “The properties of soya
milk and curd are similar to those of the milk and curd
obtained from cows,... Lactic ferments also act upon it in the
same way, also the ferments of certain European cheeses.”
Vegetable milk. Tofu. Suggestions for introducing soya beans
to Europeans and Americans.
Page 100 states: “Many authorities claim that the soy
bean will soon become one of the great foods of the civilized
world. It contains a large amount of protein of very fine
quality–as valuable as the casein of milk. The soy bean,
indeed, takes the place of meat and milk in the diet of many
millions of people in different parts of the world.”
Page 104-06: “Vegetable milk may be used in the
same way as cow’s milk. In China this milk is drunk by the
Chinese in the early morning, with sugar added; it is also
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eaten as a thin broth with salted pickles. Throughout China,
vegetable milk is extensively used for infant feeding [sic],
and it is bottled and delivered each day to regular customers.
“Investigations in America and Europe indicate that
vegetable milk can be successfully used to replace cow’s
milk in numerous preparations–e.g., in bread, cakes, creamed
vegetables, custards, chocolate, and cocoa. It has been used
to check the spread of summer diarrhoea and other intestinal
disturbances among babies. It was found that the milk was
easily digested and easily excreted.
“One form of soya bean curd is called Tofu. When a
mineral salt or acid is added to soya bean milk, coagulation is
produced, similar to the coagulation produced in animal milk
by the same means. If the precipitated mass is allowed to
drain, and is subsequently washed, a kind of white cheese or
curd is produced. This cheese is called Tofu by the Japanese,
Teou fu by the Chinese, and Dan Phu by the Annamites. It
is said to have been originated by the Chinese philosopher
Wha Nain Tze [Huai Nan Tzu; Liu An of Huai Nan] before
the Christian Era, and introduced into Japan from China by
the Buddhists. Ordinarily it has the consistency of cream
cheese, but when subjected to pressure and allowed to dry it
becomes much firmer, and can be rolled and cut into pieces.
It is sometimes fried in oil, or used in omelettes, etc. Various
kinds of fragrant dry curd (Hsiang Khan) are used sliced in
soups and with vegetable dishes. Smoked curd, which keeps
very well, is prepared by cooking the curd in soya sauce
diluted with about 80 per cent. of water, and then smoking it
in the same way as meat is smoked.*”
(Footnote: *”For fullest details of Soya Bean, see The
Soybean by Piper and Morse (of United States Agricultural
Department)).” Address: [England].
2466. Sandburg, Carl. 1926. Abraham Lincoln. New York,
NY: Harcourt, Brace & Co. 25 cm. *
• Summary: Abraham Lincoln: The Prairie Years
encompasses volumes 1-2 of this six volume biography of
Lincoln by Carl Sandburg. First published in 1926, they
cover Lincoln’s birth through his inauguration as President in
March 1861.
Abraham Lincoln: The War Years encompasses volumes
3-6 of this monumental biography. The final four volumes
were published together in 1939, and won the 1940 Pulitzer
Prize for History.
One chapter title near end: “A tree is best measured
when it’s down.” Carl Sandburg lived 1878-1967.
2467. Stevenson, John Albert. 1926. Foreign plant diseases:
A manual of economic plant diseases which are new to or
not widely distributed in the United States. Washington, DC:
USDA, Office of the Secretary. viii + 198 p. See p. 171-72.
23 cm. [ soy ref]
• Summary: Pages 171-72, under “Soja,” list 19 diseases
attacking Soja spp. which are new to or not widely

distributed in the U.S.: “Aecidium glycines P. Henn. Leaf
rust on S. max in Tanganyika and Uganda.” Note: This is the
earliest document seen (Aug. 2009) concerning soybeans in
Uganda, or the cultivation of soybeans in Uganda.
“Ascochyta sp. On S. max in Japan.
“Bacterium sp. A leaf-spotting disease of S. max, said to
be due to a bacterium distinct from other species on this host,
is reported from Japan.
“Cercospora daizii Miura. Leaf spot on S. max in
Manchuria.
“Cercospora glycines Cke. Definite dark-brown leaf
spots on Glycine clandestina in Australia.
“Colletotrichum glycines Hori. Anthracnose on stems
and pods of S. max in Japan and Chosen.
“Fusarium sp. Causes ring spot disease of S. max in
Manchuria.
“Hypochnus centrifugus Tul. Causes cankers on stems,
blighting infected plants of S. max in Manchuria.
“Hypochnus cucumeris Frank. See Cucumis.
“Mosaic. Mosaic disease of S. max reported from Japan
is probably the same as the mosaic and crinkling reported
from the United States.
“Mycosphaerella phaseotarum Siem. See Phaseolus.
“Peronospora manshurica (Naoum) Syd. (P. trifoliorum
De B. var. manshurica Naoum.) Downy mildew on leaves of
S. max in Siberia, India, Formosa, and Manchuria, causing
premature leaf fall.
“Phyllosticta sojaecola Massal. (Phaeosphaerulina
sojaecola Miura.) Subcircular, dull-brown leaf spots on S.
max in Japan, Russia, Manchuria, and Italy.
“Pseudomonas glycines Nak. Circular yellow leaf spots,
becoming brown to dark-brown with yellow margins on S.
max in Japan. The spots may be as numerous as 70 to 80 per
square centimeter, causing death of infected leaves.
“Septoria glycines T. Hem. Brown leaf spots on S. max
in Japan and Manchuria.
“Septoria sojina v. Thuem. Irregular yellowish leaf
spots on S. max in Italy, Japan, and Austria.
“Trotteria venturioides Sacc. Black mildew on leaves of
S. max in the Philippines.
“Uredo vignae Bres. See Vigna.
“Uromyces sojae (P. Henn.) Syd. Brown rust
pustules on leaves of S. max in Japan, Java, China, India,
Formosa, Manchuria, and the Philippines.” Address: Chief
Pathological Inspector, Federal Horticultural Board.
2468. Thom, Charles; Church, Margaret B. 1926. The
Aspergilli. 1st ed. Baltimore, Maryland: Williams & Wilkins
Co. ix + 272 p. See p. 64, 198-207. [250* ref]
• Summary: In this work, with its good bibliography, the
authors “sought to bring together all of this taxonomic
literature, as published before that date, and to present a
critical opinion as to the proper relationship of the species
described, whether retained in the genus or placed elsewhere.
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Some 350 names were thus accounted for, but the actual
number of species accepted as known in culture or probably
determinable from existing literature was given as 69 (p.
252). These were more or less arbitrarily considered in 11
groups.”
Chapter 6 titled, “Enzymic and fermentative activities
of Aspergilli and their industrial significance” (p. 58-75)
includes sections on koji (incl. Takamine, Taka diastase),
diastase, protease, soy fermentation (incl. soy sauce), and
miso (with 7 references). Address: Microbiological Lab.,
Bureau of Chemistry, USDA.
2469. Yearbook of Agriculture (USDA). 1926--. Serial/
periodical. Washington, DC: USDA. Vol. 1, no. 1. (For the
year 1925. Frequency: Annual).
• Summary: Preceding title: Yearbook of the United States
Department of Agriculture. Concerning this title, Gladys L.
Baker et al. 1963. Century of Service says (p. 30-31): The
Development of the Department under Jeremiah McLain
Rusk: “An additional step to make research results more
readily available became possible during Secretary Morton’s
administration [1893-1897] when Congress, on January 12,
1895, passed a law providing for the annual publication of
a volume of papers to ‘be specially suited to interest and
instruct the farmers of the country’ as distinct from the
business reports of the Department. The first of the new
series was the Yearbook of the United States Department of
Agriculture for 1894. Later, the annual volume was called
simply the Yearbook of Agriculture.”
2470. Collings, Gilbert H. 1927. Influence of boron on the
growth of the soybean plant. Soil Science 23(2):83-105. Feb.
[20 ref]
• Summary: Experiments are described on the effect of
boron on the germination and growth of soy beans in water,
sand, and soil cultures. In water culture, 0.4-0.5 mg of
boron per liter of nutrient solution is toxic to soy beans in
the seedling stage, and concentrations as low as 0.1-0.2 mg
per liter cause characteristic injury to the leaves of older
plants. The toxicity is practically the same whether the boron
is present as boric acid or as potassium or sodium borate.
Boron is not necessary for the growth of seedling soy beans,
nor for the production of mature plants. In sand cultures,
germination is delayed or inhibited by the presence of boron.
In sand and soil cultures, injury to the leaves and a reduction
of dry weight of the plants was caused by the use of sodium
borate or its equivalent at the rate of more than 1 lb per acre.
No appreciable stimulation due to boron was noted with
soy beans grown in sand or soil, or with seedlings in water
culture, but with plants grown to maturity in water culture,
boric acid, and to a lesser degree sodium borate, exerted a
stimulating influence, which was greatest at 2.5 mg of boron
per liter of solution. Address: Dep. of Plant Physiology, New
Jersey Agric. Exp. Station.

2471. Jamieson, George Samuel. 1927. Production and
utilization fats, fatty oils, and waxes in the United States.
USDA Department Bulletin No. 1475. 36 p. Feb. See p. 1617. [7 ref]
• Summary: Contents: Introduction. General method of
production. Vegetable oils (including their preparation,
grades, and uses): Cottonseed oil, coconut oil, palm kernel
oil, palm oil, colhune oil, coquito oil, babassu oil, corn oil,
olive oil, peanut oil (p. 14-15), soy-bean oil (p. 16-17), castor
oil, sesame oil, sunflower-seed oil, fixed oil of mustard seed,
rapeseed (colza) oil, cacao butter, shea-nut oil or butter,
almond oil, apricot-kernel oil, grape-seed and raisin-seed
oils, Chinese vegetable tallow, Japan wax or tallow, Bayberry
tallow (myrtle wax), linseed oil, China-wood or tung oil,
candlenut or lumbang oil, perilla oil, hempseed oil, poppyseed oil. Animal fats and oils: Milk fat, lard, beef tallow,
mutton tallow, whale oil, porpoise oils, bone fat, neat’s-foot
oil. Fish oils. Fish-liver oils. Waxes: Beeswax, caranauba
wax, candelilla wax, montan wax, sugar-cane wax, wool
wax (grease), sperm oil (wax). Production, consumption and
importation of fats and oils in the United States, 1921-25.
statistics.
“Soy-bean oil (p. 16-17):... Although more than 500
known varieties have been grown on Government-testing
farms in this country, at present only about a dozen varieties
are grown in commercial quantities. The Mammoth (yellow),
the standard late variety, is much more extensively cultivated
than any of the others... The oil content of soy beans varies
greatly in different localities, ranging from about 13 to 23 per
cent. Unless soy beans which contain 17 per cent or more of
oil can be grown, it is not practical to cultivate them for the
expression of oil.”
Production of crude soy-bean oil in the USA (p. 34) was
unknown in 1921; it increased from 751,108 lb in 1922, to
1,404,035 lb in 1923, to 950,437 lb in 1924, and to 2,519,938
lb in 1925.
Production of refined soy-bean oil was 5,656,166 lb in
1921; it decreased to 3,217,796 lb in 1922, to 2,567,769 lb
in 1923, and to 1,797,085 lb in 1924; no figures are given for
1925.
Consumption of crude soybean oil decreased from
28,822,307 lb in 1921 to 11,328,771 lb in 1925. Likewise,
consumption of refined soybean oil decreased from
10,526,957 lb in 1921 to 5,501,481 lb in 1925.
Imports of crude soybean oil were up and down during
this period: 17,282,967 lb in 1921, then 17325,496 lb in
1922, then 41,679,110 lb in 1923, then 9,125,158 lb in
1924, and 19,492,900 lb in 1925. No refined soy-bean oil
was imported during this period. Cottonseed oil (both crude
and refined) was by far the main vegetable oil produced and
consumed in the USA during this period, followed by linseed
oil. Coconut oil (crude) was by far the main vegetable oil
imported, followed by palm oil, then China-wood or tung oil.
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This bulletin is a revision of and supersedes Department
Bulletin 769, “The Production and Conservation of Fats
and Oils in the United States,” by Herbert S. Bailey in
collaboration with B.E. Reuter. Address: Chemist, in charge
of Oil, Fat, and Wax Investigations, Bureau of Chemistry,
USDA.
2472. Nightingale, G.T. 1927. The chemical composition
of plants in relation to photoperiodic changes. Wisconsin
Agricultural Experiment Station, Research Bulletin No. 74.
68 p. Feb. [66 ref]
• Summary: Under “Experimental data: experiment I” we
read (p. 18): “On February 10, 1922, Silver Hull buckwheat,
Wisconsin Early Black soybeans, and Scarlet Turnip White
Tip Early radish were planted in two groups in a green-house
bench containing rich, sandy loam. At the same time some
salvia plants, which were about four inches tall and with
no external signs of buds or blossoms, were set in the same
bench.”
“Soybeans (Wisconsin Early Black). The short-day
soybean plants were very weakly vegetative, yellow in color
and eight weeks after coming above the ground they were
only four to six inches tall. The long-day plants were very
dark green, vigorously vegetative, and before this experiment
was discontinued grew to be over three feet tall. Neither
long-day nor short-day plants produced blossoms (Fig. 3).
Microchemical observations showed that the short-day plants
had an abundance of nitrates, some sugar, and a very big
excess of starch. The long-day plants had as abundance of
nitrates. Proportionally, sugar and starch were very low.”
Address: Formerly of the Horticultural Dep., Wisconsin
College of Agriculture, but now at New Jersey Agricultural
Exp. Station, New Brunswick.
2473. Ohio Agricultural Experiment Station, Bulletin.
1927. Forty-fifth Annual Report of the Ohio Agricultural
Experiment Station: For the year ended June 30, 1926. No.
402. 156 p. Feb.
• Summary: On the title page: “A progress report of the
director [C.G. Williams] on the station’s work for the year
ended June 30, 1926.” Soybeans are mentioned in the
following sections: “Effect of fertilizers on germination and
nodule formation of soybeans, preliminary report” (p. 26).
The relation of crop rotation to yield of wheat (p. 28-29;
Shows the effect of each of five previous crops on wheat
yields over an 11-year period. When soybeans were the
previous crop, wheat yields were lowest {33.33 bu/acre};
when potatoes were the previous crop, wheat yields were
highest {39.65 bu/acre}). Protein requirements of dairy
cows (p. 79-80; Soybean oilmeal was an ingredient in the
“extremely high protein ration”). Address: Wooster, Ohio.
2474. Owen, F.V. 1927. Hereditary and environmental
factors that produce mottling in soy beans. J. of Agricultural

Research 34(6):559-87. March 15. [20 ref]
• Summary: “Mottling in soy beans has been considered as
an inherited character and one that indicates genetic impurity.
For this reason... the International Crop Improvement
Association has recommended that all mottled soy beans be
looked upon as ‘mixed,’ that they be ruled out of ‘registered
seed,’ and that they be tolerated to the extent of only 1 per
cent in ‘certified seed.’”
Two pigments, black and brown, are primarily
concerned with the production of seed-coat colors in soy
beans. These pigments are formed in maternal tissue.
“Summary: All varieties of the soy bean (Soja max) with
yellow or green seed coats included in this study proved
to be subject to mottling... The black and brown pigments
responsible for mottling were found to be glucosides.”
Address: Wisconsin Agric. Exp. Station.
2475. New York Times. 1927. Department of Agriculture
scouts scour the world for useful horticultural specimens.
March 27. p. XX8.
• Summary: “P.H. Dorsett, a department explorer, returned
recently from a 2½ year trip through China, the tropical
islands of Sumatra, Java and Ceylon, where he collected
new varieties of wheat, barley, soybeans and mungbeans.
He obtained, with the help of B.W. Skvortzow, a Russian
botanist at Harbin, Manchuria, what is regarded as the best
collection of soybean varieties ever brought to the United
States.” Many varieties on the roughly 4,000,000 acres now
grown in the USA are the result of previous introductions by
plant explorers.
Note 1. This is the earliest English-language document
seen (Dec. 2012) that contains the word “mungbean” (or
“mungbeans”).
2476. Burleson, D.J.; McClelland, C.K. 1927. Soybeans.
Arkansas Agricultural College, Extension Circular No. 230.
8 p. March.
• Summary: Contents: Introduction. Varieties: Adaptations
of varieties, Laredo (most popular variety for Arkansas
as a whole), Virginia, Mammoth Yellow, Otootan, Biloxi.
Cultural methods: Preparation (of the land), planting, drilling
with grain drill vs. in three foot rows (“To avoid cultivation,
the beans may be drilled ‘solid’ with an ordinary oat drill...”),
planting with corn, effect of soybeans in corn, yields of
soybean forage in corn, rates of planting / seeding, dates of
planting, inoculation, fertilizers, grazing, time to cut for hay,
curing hay, yields of hay, harvesting seed, yields of seed, soil
improvement.
“More than 800 varieties have been introduced and
tested in different sections [regions] of the United States.”
Only about 40 varieties are now being grown. Address: 1.
Extension Agronomist; 2. Asst. Agronomist. Both: Little
Rock.
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2477. Horvath, A.A. 1927. The soybean as human food.
Chinese Economic Journal 1(3):298-309. March. [24
footnotes. Eng]
• Summary: Contents: Soybean milk for food: Introduction.
Preparation of soybean milk. Properties (Yu-P’i is Chinese
for yuba; Laxa). Market prices. Composition. Nutritive
value. New methods in the manufacture of soybean milk
(Prof. Laxa in Prague [Czechoslovakia], Li Yu-ying,
Soyama). Some dietetical advantages and applications of the
soybean milk. Condensed soybean milk and milk powder
(Soy Lac soybean milk powder made in America by Chard).
Soybean cake, soybean meal and soybean flour as material
for soybean milk. Yu p’i and yu ba (yuba; also fu chu).
“In 1905, Li Yu-ying submitted a paper on the subject
[of soybean milk] to the 2nd International Milk Congress
in Paris, in which he emphasized that the introduction of
soybean milk to Western countries ‘will be highly beneficial
to public health as well as to the budget of the poor.’ Also by
those who advocate and urge a vegetarian diet, a very strong
case can be made for this Oriental substitute” (p. 298).
According to Prof. Laxa: “Soybean milk, supplemented
with lactose and inoculated with a culture of yoghurt [yogurt]
bacteria, coagulates at 40º C. in 4 hours and gives a curd-like
acid mass” (p. 300).
“Market prices. In Peking soybean milk is sold in small
bottles in portions of about 200-220 cc. labeled ‘Bean milk,
a Chinese product, the most nourishing food, made by...’
For such a bottle, delivered daily, the big factories of Peking
asked in 1925 $1.00 (Mex.) per month. One liter of such
milk costs, therefore, about 15 cts. (Mex.)... A fine soybean
milk powder, called Soy Lac, has recently been prepared in
America by Chard” (p. 300-01). Note: This company (Chard)
was first referred to by Piper and Morse in 1916 in USDA
Bulletin No. 439, “The soy bean, with special reference to
its utilization for oil, cake, and other products.” Soy Lac is
mentioned again by Horvath on p. 307.
A table (p. 302) compares the composition of soymilk
made in 3 locations (Tsinanfu, China; Peking, China; and
Japan) with that of human, cow, and goat milk. Human
milk has the lowest protein content (1.25%) and ash content
(0.25%); soymilk has about the same protein content as
cow’s milk (3.3%) but an ash content (0.40%) which is
higher than that of human milk but lower than that of
cow’s milk. Footnote: “To supplement the deficiency of the
soybean milk in mineral constituents [such as calcium], it
is recommended by von Noorden and Salomon to add to
it the salt mixture of Pirquet, which consists of: sodium
chloride, 0.3 gm.; potassium chloride, 1.1 gms.; calcium
glycerophosphate, 1.7 gms.; magnesium lactate, 0.5 gm.;
ferrum glycerophosphate, 0.1 gm. This mixture is called
Nemsalz. If diluted in 1 liter of water it gives the same
percentage of salts as in women’s milk” (p. 302).
“In Germany the Soyama factory (in Frankfurt)
manufactures soybean fresh milk (mostly from soybeans),

soybean normal cream, and also condensed bean milk and
cream. Soyama bean milk looks like cow’s milk, contains
the same constituents, even in larger amount and in a state
of finer dispersion. Only its taste is different. According to
Fuerstenberg, Soyama milk can be qualified as a special,
very valuable dietetic nutrient. The high lecithin content
of this preparation adds to its value too” (p. 306). A table
(p. 306, based on the analyses of Dr. G. Popp of Frankfurt)
shows the nutritional composition of 6 types of Soyama milk
and cream preparations: Normal milk. Milk for diabetics.
Milk for baking purposes. Normal cream. Cream for
diabetics. Cream extra rich in fat (especially for diabetics).
“According to von Noorden and Salomon, Soyama
preparations may be kept as long as almond milk and Paranut
milk. Soyama milk looks just like cow’s milk. By keeping,
cream separates and it must be shaken before using” (p. 306).
“In using Soyama milk and cream preparations, v.
Noorden confirms the following statement of Fischer (for
vegetable milk in general): ‘1. In the stomach soybean milk
gives a much finer flocculent precipitate than does cow’s
milk, produced by acid or even rennet. 2. The ingestion
of soybean milk results in a feebler (smaller) secretion
of gastric juice; the period of secretion is also shorter. 3.
The period of stay in the stomach of the finely flocculent
precipitate of the soybean milk is shorter than that of the
casein-fat coagulum of cow’s milk. 4. The peristaltic motion
of the stomach is less after the ingestion of soybean milk and
more coordinated than in the case of cow’s milk, as shown
by X-ray investigation’” (p. 307).
“On the basis of these observations soybean milk
is recommended by v. Noorden in cases of gastric and
duodenal ulcer, states of peritoneal irritation, hypersecretory
conditions of the stomach, disturbances of the motility
of the stomach, uric acid diatheses, kidney disturbances,
conditions with edema where a food poor in sodium chloride
is required, Basedow’s disease, cholecystitis, cirrhosis of the
liver, diabetes, and in cases where a very nutritious diet is
required” (p. 307).
“Soybean milk powder will undoubtedly have a
successful future in the Orient as well as in European
countries and the United States. Its great advantage in
comparison with cow’s milk powders is its cheapness.
Soybean milk powder can be easily stored and transported...
It is believed that at present some of the commercial milk
powders contain an admixture of soybean milk powder” (p.
307-08).
“Yu P’i and Yu Ba are the Chinese and Japanese names
of the pellicula formed on the surface of soybean milk
when the latter is gently heated. Good Yu Ba has a bright
yellow color when properly dried. The best Yu Ba is that
obtained after the first heating. In repeating the heating of
the remaining soybean milk, pellicules of gradually inferior
quality and color are obtained. As much as 30 pellicules can
be secured from the same portion of soybean milk. In China,
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a product called Fu Chu is manufactured in a way similar to
Yu Ba (Footnote: See this journal, Vol. VIII, 1926, p. 179).
Recently an improved method for the manufacture of Yu Ba
was patented in Japan, consisting in the use of an electric fan
adjusted over the surface of a kettle containing the soybean
milk heated to a temperature of 90ºC.
“Yu Ba has a great nutritive value, as it contains a high
percentage of protein and fat,...”
A table (p. 309) gives the nutritional composition of five
types of yuba: Common yuba, Kyoto yuba, Shimada yuba,
Peking yuba, and Fu chu.
Note: The values for Fu chu are based on those
previously reported by Adolph. Fu chu contains much more
water (53.68%) than any of the other four types of yuba;
common yuba contains only 21.85% and Peking yuba only
9.15%. So it is either fresh or reconstituted.
“In Japan, Kyoto and Nikko are noted for Yu Ba. Yu
Ba is in much demand in China and Japan and is used in
numerous ways as an essential ingredient in many very
palatable dishes. Its price is high and therefore yuba is used
only by the rich.”
Reprinted in 1927 as part of an 86-page monograph
titled “The Soybean as Human Food” (Peking, China).
Address: M.D., Peking Union Medical College, China.
2478. Mooers, C.A. 1927. Effects of planting soybeans and
cowpeas with corn. Tennessee Agricultural Experiment
Station, Circular No. 13. 18 p. March. See p.
• Summary: This circular begins: “A common practice in
some parts of the State is to plant soybeans or cowpeas in
the same row with corn. Soybeans are generally preferred for
this purpose because they are better adapted to early planting
and are more productive than cowpeas. The question is often
asked to what extent the yield of corn is reduced in a planting
of this kind. The accompanying table gives the data from
6 years’ trials at the Knoxville station and 4 years’ at the
Jackson station.”
Note: Tennessee Agric. Exp. Station, Bulletin No. 137,
by the same author and published on the same date, has a
title quite similar to this Circular No. 13. Address: Director
of the Station and Agronomist, Knoxville.
2479. Mooers, Charles A. 1927. Influence of cowpea crop
on yield of corn. Tennessee Agricultural Experiment Station,
Bulletin No. 137. 18 p. March.
• Summary: This is a two-part bulletin. Part “1. Experiments
in a cowpea-corn rotation” (p. 1-12), mentions soybeans
briefly on p. 7-8.
Part “2. Effects of cowpeas and soybeans planted with
corn” (p. 12-18) states that as a 6-year average, corn alone
yielded 49.9 bushels/acre whereas corn and soybeans grown
together yielded 32.3 bushels of corn and 17.1 bushels of
soybeans. Soybeans also yielded 25.9 bu/acre. Address:
Director of the Station and Agronomist, Knoxville.

2480. Burlison, W.L. 1927. Better varieties cut production
costs. Prairie Farmer 99(14):3, 16-17. April 2.
• Summary: The item most neglected by farmers is the
importance of good seed. Poor varieties lead to poor profits.
Proper section of varieties is particularly important when
growing soybeans–which have spread in popularity even
more than sweet clover and alfalfa. The Illinois experiment
station has tested dozens of soybean varieties. A table titled
“Average yields of soybean varieties tested during 1925
on the University south farm” lists the following varieties:
A.K. 3 (Illini), A.K. 2, Dunfield, Aksarben, Wea, Ebony,
Wilson 5 [Wilson-Five], Hoosier, Midwest, Mikado, Peking,
Lexington, Arlington, Wisconsin Black, Elton, Hong Kong,
A.K., Haberlandt, Morse, Illinois 13-181, Manchu, Virginia,
Hamilton, Hurrelbrink, Columbia, Ito San, Black Eyebrow.
For each variety is given the yield of seed (bushels/acre) or
straw (tons/acre) in the Northwest rotation (corn, soybeans,
potatoes, corn, soybeans, potatoes, alfalfa–6 years) or the
South-Central rotation (corn, corn, corn, soybeans–4 years).
The four varieties with the highest seed yields in the
Northwest rotation were A.K. 3 (Illini) 50.9 bu/acre, A.K.
2–48.2, Dunfield 37.5, and Aksarben 35.6 bu/acre. Note
the great superiority of the Illini variety, which has been
developed by the Illinois experiment station.
The four varieties with the highest seed yields in the
South-Central rotation were Hong Kong 30.3 bu/acre, A.K.
28.3, Haberlandt 27.5, and Morse 27.2 bu/acre. Note that
these yields are all lower than the lowest on the Northwest
rotation. A small oval photo shows Dr. Burlison. Address:
Univ. of Illinois.
2481. Forbes, E.B.; Braman, W.W.; Kriss, M. 1927. Netenergy values of corn silage, soy-bean hay, alfalfa hay, and
oats. J. of Agricultural Research 34(8):785-96. April 15. [3
ref]
• Summary: “The following net energy values, per kg of dry
matter of feeds, for the maintenance of approximately 800-lb
2 to 3 year old beef steers are submitted, these values being
determined by direct calorimetry, using the heat production
during fast as the measure of the maintenance requirement of
net energy: Corn silage, 2,098 calories; soy bean hay, 1,502
and 1,689 calories; alfalfa hay, 1,272 and 1,327 calories; and
ground oats, 2,224 and 2,476 calories.”
The heat values were more nearly proportional to the dry
matter present than to the metabolizable energy of the foods;
the latter in turn depended on the nature of the material,
notably whether bulky or concentrated. Address: Inst. of
Animal Nutrition, Pennsylvania State College.
2482. Garver, Samuel. 1927. Forage crops and their culture
in Northern Nebraska and the Dakotas. Farmers’ Bulletin
(USDA) No. 1511. 46 p. April. See p. 6-7, 19-22.
• Summary: The section titled “Legumes” (p. 6-7) states
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that soy beans are one of the “leguminous crops of greatest
economic promise in this region.” Directions for planting soy
beans are given.
A long subsection titled “Soy beans” (p. 19-22)
discusses their basic uses, varieties, place in the cropping
system, time, rate and depth of sowing, cultivation, hay and
silage production, and seed production.
“The soy bean is grown for both pasture and seed
production in the more humid parts of eastern Nebraska and
eastern South Dakota, but in southeastern North Dakota its
use is confined largely to pasturage. It may also be grown
with a fair degree of success under the more favorable
conditions in adjoining dry-farming districts.”
“Varieties: Thirty-nine introductions of soy beans were
under test at the Redfield station [in northeast central South
Dakota] in 1914 and 1915, and of this number 12 have been
retained as promising. The average seed yields per acre
of the better-known varieties for 12 years are as follows:
Mandarin, 11.7 bushels; Pinpu, 11.4 bushels; Manchu, 12
bushels; Aksarben, 11.4 bushels. The Wisconsin Black is the
earliest maturing variety tested. It is black seeded, matures in
about 100 days, and ordinarily may be grown safely for seed
as far north as southern North Dakota.
Photos show: (1) A field of soybeans with farm houses
and a barn in the background. (2) “A mixed sowing of soy
beans and corn in wide rows furnishes pasture and silage of
exceptional quality.” Address: Assoc. Agronomist, Office of
Forage Crops, Bureau of Plant Industry.
2483. Morse, W.J. 1927. Soy beans: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1520. 34 p. April. Revised
1939 and 1949. Supersedes Morse 1918b. The Soy Bean.
USDA Farmers’ Bulletin No. 973. [36 ref]
• Summary: Contents: History of the soy bean. Climatic
adaptations. Soil preferences. Varieties: Descriptions
of varieties (59 varieties and 44 synonyms). Varieties
recommended for different areas. Preparation of seed
bed. Fertilizers. Inoculation. Time of seeding. Methods of
seeding. Rate of seeding. Depth of seeding. Cultivation. Soy
beans in rotations. Soy beans in mixtures: Soy beans and
corn, cowpeas, Sudan grass, millet. Insect enemies of soy
beans: Grasshoppers, blister beetles, Mexican bean beetle,
other beetle enemies, leaf hoppers, army worms and other
caterpillars, the green clover worm, chinch bugs. Diseases
of the soy bean: Bacterial blight, bacterial pustule, mosaic,
fusarium blight or wilt disease, stem rot, pod and stem blight,
sunburn, downy mildew, anthracnose, root knot (caused by
a tiny eelworm or nematode, Heterodera radicicola). Other
enemies of soy beans (rabbits, woodchucks).
The soy bean is “also called the soja bean, the soya
bean, and in North Carolina the stock pea.” “Previous to
1908 the trade in soy beans was largely confined to oriental
countries, particularly China, Manchuria, and Japan. Since
that time the value of the soy bean and its products has

gradually been realized in other countries, and during the
last decade they have attained considerable importance in
the world’s commerce. At the present time the soy bean is
cultivated principally in China, Manchuria, Japan, Chosen
(Korea), and the United States, but it is also of more or less
importance in northern India, Indo China, and the Malayan
Islands. Soy beans are grown also in Italy, France, southern
Russia, Hungary, Hawaii, Egypt, South Africa, and in a
few countries of South America, but the acreage in these
countries is very limited.
“The soy bean was introduced into the United States as
early as 1804 and for several decades was regarded more as
a botanical curiosity than as a plant of economic importance.
Since 1890 nearly all of the State Agricultural Experiments
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“The soy bean has been used mainly for forage purposes
in the United States, but as a forage crop alone it would not
likely become one of the major field crops. The acreage
in soy beans has increased very rapidly during the last
decade. Previous to 1917 considerably less than 500,000
acres were grown. In 1924 there were more than 2,500,000
acres, of which 1,000,000 were grown for hay, 932,000 for
pasture and silage, and 613,000 for the production of seed.
More than 10,000,000 bushels of soy-bean seed and about
1,360,000 tons of soybean hay were produced in 1924.”
The 103 soy bean varieties and synonyms described
on pages 5-11 are as follows (in alphabetical order): A.K.,
Aksarben, Arlington, Austin, Banner–same as Midwest,
Barchet, Biloxi, Black Beauty–same as Ebony, Black
Eyebrow, Black Sable–same as Peking, Bopp–same as
Chernie, Brown–same as Mammoth Brown, Chernie,
Chestnut, Chiquita, Columbia (from China), Columbian–
same as Columbia, Dixie, Dunfield, Early Brown, Early
Green–same as Medium Green, Early Virginia Brown–same
as Virginia, Early Wilson–same as Wilson, Early Wisconsin
Black–same as Wisconsin Black, Early Yellow–same as Ito
San, Easycook (from Shantung province, China in 1894),
Ebony, Elton, Essex–same as Peking, Extra Early Black
Eyebrow–same as Black Eyebrow, Extra Select Sable–same
as Peking, Giant Brown–same as Mammoth Brown, Goshen
Prolific, Green–same as Medium Green, Guelph–same as
Medium Green, Habaro, Haberlandt, Hahto (“Introduced
under S.P.I. No. 40118 from Wakamatsu, Japan, in 1915. It
is commonly known in Japan as ‘dove killer,’ and is said to
be used boiled in the green stage... Especially valuable as
a green vegetable bean when three-fourths to full grown”),
Hamilton, Herman, Hollybrook, Hongkong, Hoosier, Illini,
Ilsoy, Indiana Hollybrook–same as Midwest, Ito San, Jet,
Laredo, Large Brown–same as Mammoth Brown, Large
Yellow–same as Mammoth Yellow, Late Yellow–same as
Mammoth Yellow, Lexington, Mammoth–same as Mammoth
Yellow, Mammoth Black–same as Tarheel Black, Mammoth
Brown, Mammoth Yellow, Manchu, Manchuria–same as
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Pinpu, Mandarin, Medium Early Green–same as Medium
Green, Medium Early Yellow–same as Ito San, Medium
Green, Medium Yellow–same as Midwest, Merko, Midwest,
Mikado, Minsoy, Mongol–same as Midwest, Morse,
Ogemaw, Ohio 9035–same as Hamilton, Old Dominion,
Otootan, Peking, Perley’s Mongol–same as Midwest, Pinpu,
Red Sable–same as Peking, Roosevelt–same as Midwest,
Roosevelt Medium Early Yellow–same as Midwest, Royal–
same as Wilson Five, Sable–same as Peking, Shanghai–same
as Tarheel Black, Sooty, Southern–same as Mammoth
Yellow, Southern Prolific, Soysota, Tarheel–same as Tarheel
Black, Tarheel Black, Tarheel Brown–same as Mammoth
Brown, Tokyo, Virginia, Virginia Early Brown–same as
Virginia, Wea, White Eyebrow, Wilson, Wilson-Five,
Wisconsin Black, Wisconsin Early Black–same as Wisconsin
Black, Wisconsin Pedigreed Black–same as Wisconsin
Black, Yoko–same as Yokoten, Yokoten, Yellow–same as
Mammoth Yellow.
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Black Sable, Early
Virginia Brown, Extra Early Black Eyebrow, Giant Brown,
Large Brown, Tarheel Brown, Virginia Early Brown, or
Wisconsin Pedigreed Black.
Note 2. This is the earliest document seen (Aug. 2013)
which states that Black Sable is the same as Peking, or that
Brown, Giant Brown, Large Brown, and Tarheel Brown are
the same as Mammoth Brown, or that Early Green is the
same as Medium Green, or that Early Virginia Brown and
Virginia Early Brown are the same as Virginia, or that Early
Wisconsin Black and Wisconsin Early Black and Wisconsin
Pedigreed Black are the same as Wisconsin Black, or that
Extra Early Black Eyebrow is the same as Black Eyebrow,
or that Mammoth Black is the same as Tarheel Black, or that
Yellow is the same as Mammoth Yellow.
Photos show (unless otherwise stated): (1) A typical soybean plant growing alone. (2) “Outline map of the United
States showing by numerals the areas to which the soy bean
is especially adapted. The varieties suited to the various areas
for different purposes are discussed on page 11. Outside
the unnumbered areas the soy bean either can not be grown
profitably or it is in the experimental stage.” A vertical line
shows that the soybean grows east of the 99th meridian. The
area east of this line is divided into 5 zones by 4 lines parallel
to the latitudes. Soybeans can also be grown in small parts of
Arizona, New Mexico, and California, where extremely hot
weather prevails during the period when the seed is forming.
(3) Roots of a soy-bean plant showing abundant development
of nodules.
(4) Soy beans and corn planted in alternate rows; two
men and waist-deep among the plants. (5) “The ordinary
grain drill may be used for sowing either in rows or in close
drills.” It is pulled by horses and a man, seated on top,
is looking backward. (6) Seeds of the 22 more important
varieties of soy beans now grown in the United States

showing the wide range in the size of the seed. Soybeans
range from 1,250 seeds to the pound for the Hahto (large) to
9,950 seeds to the pound for Barchet.
(7) “The rotary hoe is an excellent implement for either
solid or row plantings.” This one is pulled by two horses; a
man is seated on top. (8) “Soy beans seeded in the same row
with corn. They are more generally grown with corn than
with any other crop.” A man is standing in front of the tall
plants. (9) “A field of soy beans and Sudan grass grown in
mixture for hay.” (10) Roots of a soy-bean plant showing
galls caused by the nematode Heterodera radicicola.
Address: Agronomist, Office of Forage Crops, Bureau of
Plant Industry, USDA, Washington, DC.
2484. Tomhave, A.E. 1927. Soybean meal and ground
soybeans as protein supplements for dairy cattle. Delaware
Agricultural Experiment Station, Bulletin No. 148. 19 p.
April. [8 ref]
• Summary: “Part I of this bulletin deals with the results
obtained from the feeding of soybean meal, followed in
part II by the results obtained from the feeding of ground
soybeans.” Address: Newark, Delaware.
2485. Pickard, Sam. 1927. Farmers making their radio sets
pay big dividends: 10,000 letters show financial, educational,
spiritual and recreational profit. Survey reveals wide use
made of outfits. Thousands regulate shipment of crops by
broadcast market data. Washington Post. May 8. p. F7.
• Summary: Evidence that farmers in every state of the
union are making their radios pay concrete dividends is
contained in 10,000 letters received by the USDA in a
nationwide survey from farmers, agricultural agents and
commercial radio station operators. They state that a radio
brings the world and its intelligence right into farm homes,
shortens the long winters, dispels loneliness, gives now ways
to study everything (incl. farm problems), provides the latest
weather information, market situation, current events, and
entertainment. It keeps young people home at night and even
brings an occasional talk by the nation’s President.
One farmer regulates the ventilators in his poultry house
by weather forecasts. “Another saved his soybean hay crop
by giving attention to weather reports.”
One county agent says he wouldn’t be without
three things on the farm: “Radio, the telephone, and the
automobile.” Address: Formerly Chief of the Radio Service,
USDA, now secretary of the Federal Radio Commission.
2486. Dorr, Carl. 1927. Soybean mills will stimulate market:
Establishment of mills in Iowa may provide outlet for surplus
soybeans. Wallaces’ Farmer 52(20):744, 747. May 20.
• Summary: “It is probable that there may be several
soybean process mills established in Iowa for the purpose of
extracting the oil out of the soybean–oil which is worth 10
cents per pound, according to Dr. O.R. Sweeney [of Iowa
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State, Ames]... The residue after the extraction of the oil can
be readily made into soybean oil meal, which is extremely
useful as a feed for hogs, cattle (dairy and beef), sheep and
poultry, according to the experiments carried out by the
various college experiment stations.”
2487. Wall Street Journal. 1927. Large increase noted in
soy-bean planting: Acreage of 500,000 in 1917 has grown to
2,600,000, principally in the corn belt states. May 26. p. 15.
• Summary: “Largely increased acreage and production of
soybeans in the United States in the last decade indicate
that the crop is destined to become of great economic
importance.” Of the more than 2,600,000 soybean acres last
year, about 520,000 acres [20%] were for seed production.
Total soybean production last year was 6,517,000 bushels.
“No other crop has advanced so rapidly from a position of
minor to major importance.”
The most dramatic increases in recent years have been
in the corn belt states and in a few southern states, according
to the United States Department of Agriculture. Illinois, the
leading state in soybean acreage, with more than 700,000
acres, is followed by Missouri, North Carolina, Indiana, and
Tennessee.
In the future, soybeans will be used increasingly for
the production of oil and meal. Soybean oil can be used
like almost all other vegetable oils. Oil mills in the major
production centers “now crush large quantities of domestic
beans, and find ready markets for oil and meal.”
Companies making soybean food products have
recently increased greatly; the beans can be processed
to make breakfast foods, crackers, soy sauce, bean curd,
wafers, soy flour, and special flour preparations. Soy sauce
is now widely sold in the USA. Soybean oil is increasingly
used to make soaps, paints, varnishes, lubricating oils,
linoleum, waterproof goods, printing ink, and solid oils
[by hydrogenation]. Oil cake, which remains after the oil is
extracted from the beans, is a valuable livestock feed.
Note: This is the earliest document seen (April 2013)
that contains the term “soybean food products.”
The discovery that soybeans can be efficiently harvested
using a “combined harvester and thresher” has given
addition impetus to soybean production. Its value in crop
rotations insures the soybean an increasing role in American
agriculture.
2488. Horvath, A.A. 1927. The soybean as human food.
Peking and Shanghai, China: Chinese Government Bureau
of Economic Information. Booklet Series No. 3. 86 p. May.
Reprinted from Chinese Economic Journal, Sept. and Nov.
1926, and Jan. to April 1927. No index. 21 cm. [38 ref]
• Summary: A very original and important book. Contents:
Preface by Macey F. Deming, Tappan New York, from an
address at a meeting of the National Soybean Growers’, held
at Washington, DC, Sept. 1925. Introduction. 1. General

ingredients of the various Manchurian beans. 2. Composition
of some Japanese soybeans and of the common American
varieties. 3. Value of the soybean as food. 4. Soybean oil for
food. 5. Refined soybean oil: As substitute for salad or frying
oil, as substitute for hardened oil and lard (hydrogenation),
in oleomargarine and vegetable butters. 6. Whole soybean as
food: Immature or green soybeans, mature or dry soybeans,
the digestibility of the boiled soybean seeds, boiled soybeans
as a food of predominant importance in China, soybean
coffee, soybean chocolate, soybean sprouts.
7. Soybean cake, soybean meal and soybean flour for
food: Soybean press cake, soybean extraction meal, soybean
flour (Berczeller, Soyama, Aguma, lecithin, Ehrhorn),
Sojawurze (Suppenwurze, Maggi cubes), digestibility
of soybean flour, value for infants (p. 53, based on the
research of Dr. Ruhrah in the USA), some medical aspects
of the use of soybean flour, soybean flour in diabetes.
8. Soybean milk for food: Introduction, preparation of
soybean milk, properties (incl. inoculation with a culture
of yoghurt [yogurt] bacteria to give a curd-like acid mass),
market prices, composition, nutritive value, new methods
in the manufacture of soybean milk (Prof. Laxa in Prague
[Czechoslovakia], Li Yu-ying, Soyama), some dietetical
advantages and applications of the soybean milk, condensed
soybean milk and milk powder (Soy Lac soybean milk
powder made in America by Chard), soybean cake, soybean
meal and soybean flour as material for soybean milk, yu p’i
and yu ba (yuba; also fu chu).
9. Soybean curd (tofu) for food: Preparation and types
(classical name is li chi), historical, present state (of tofu in
China), chemical composition, digestibility, utilization. 10.
Fermented soybean products for food. Soy sauce: Kibiki
and sobiki tamari, composition of various soy sauces. Natto.
Miso. Conclusion. Bibliography.
On page 9 we read: “An industry which promises to
be of importance in a further utilization of the soy bean is
the manufacture of ‘vegetable milk.’ At the present time
a factory in New York State is being equipped for this
purpose.” Address: Peking Union Medical College, China.
2489. Lehmann, Emil W.; Blauser, I.P. 1927. Combines in
Illinois. Illinois Agricultural Experiment Station, Circular
No. 316. 16 p. May.
• Summary: Contents: Introduction. Old methods wasted
30-percent of soybeans. Combine cuts two-thirds off losses.
Wheat losses reduced one-third. Combines also efficient
on clover seed. Combine idea dates back to 1840. Helped
solve labor problem in Kansas. Combines found on all sizes
of farms. Three types now being used in Illinois (in terms
of power source). 15-30 tractor most common for pulling.
Horses sometimes used to pull combines. Threshing costs cut
half to two-thirds. Combines harvest 11,105 acres in 1926.
Five factors limit acreage harvested. Combine can be used
about half of July. Grain must be ripe to “combine.” Two
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men ordinarily can handle combine. “Combined” grain of
high quality. Scattered straw easily plowed under. Troubles
and adjustments of the combine: Bean losses high unless
combine cuts low, weeds sometimes handicap combine,
slow cylinder speeds prevent split beans, sweet clover gives
combine severe test. Combine can claim many advantages.
Machine also has its disadvantages.
“The first combine, or harvester-thresher, was used in
Illinois in the fall of 1924. Two hundred twelve acres of
soybeans were harvested with it. The following year the
number of combines in the state increased to 12 and in 1926
to 64, one farmer having two machines in 1926.
“The first combine was bought by farmers who were
trying to solve a serious harvesting problem. They were not
satisfied with the loss, expense, and labor of cutting soybeans
with a mower or binder and then threshing them with a grain
separator. Tests of these methods showed that the losses
ranged all the way from 15 percent under the most ideal
conditions to 45 percent under less favorable conditions, the
average being about 30 percent.
“Farmers who brought the combine into Illinois had
trouble buying the machine. They were turned down by
two of the larger machinery companies and when the
third company finally did sell them a combine there was
no guarantee that it would do the work. Nevertheless
the machine harvested soybeans efficiently and in good
condition, even the 60 acres were so weedy that they could
hardly have been harvested by any other method.”
The main crops harvested in 1926 were soybeans (5,856
acres), wheat (2,876), and oats (1,252). Quality of harvested
crop was generally improved. The old methods wasted 30%
of the soybeans, whereas the results of 24 tests in harvesting
soybeans with combines showed an average loss of only
8.89%. The combine originated in about 1840 in the Pacific
Northwest, then in about 1917 it began to move eastward,
mostly for harvesting wheat, as in Kansas. Combines are
drawn with a tractor or by horses.
In Illinois, the most combines (12 of 52) are used on
farms 301 to 400 acres in size. The the first combines were
9-12 feet wide and had “separate motors mounted on them to
operate the combine. These may be drawn with a tractor or
by horses... The third type of combine was given its first trial
in the fall of 1926 in soybeans. It is mounted on a tractor and
driven by the tractor through the belt pulley. The cutter bar
is directly in front of the tractor, the threshing and separating
parts are on the right side, and the grain tank on the left. The
machine has possibilities but will have to be changed to cut
lower before it will harvest soybeans as efficiently as the
other two types of combine” (p. 6-7).
“Bean losses high unless combine cuts low: Losses [on
the ground] back of the cutter bar are the heaviest ones in
harvesting soybeans with a combine. The amount of loss
depends upon the amount of lodging, the height of cut, and
the height of the lowest pods on the stems. With a properly

adjusted combine on level ground it is possible to cut as low
as 4 inches above the ground. To do this it is necessary in
some cases to use a special low-cutting type of cutter bar.
Special shoes are used as runners on each end of the cutter
bar to keep the guards from entering the ground. This change
is necessary if the cutter bar is to run as low as possible at
all times. Lodge beans, even when leaning in the direction
of travel, are picked up quite satisfactorily by slowing down
the forward motion of the combine. The reel slats then move
faster than the forward travel of the combine and the reel
picks up the stalks and puts them back on the platform” (p.
13).
Photos show: (Fig. 1) A combine harvesting soybeans (p.
4). (3) Measuring losses from a combine harvesting soybeans
(p. 6). (4) The common peg-tooth cylinder used in combines
(p. 7). (5) The bar type of cylinder used in combines. Table
2 (p. 10-11) shows the “Amount and quantity of crops
harvested with 52 combines in Illinois, 1926.” Soybeans
were most frequently combined, followed by wheat. In most
cases, the grade or quality of the combined crop was better
than with ordinary methods.
Note 1. This is the earliest document seen (July 1998)
that mentions the use of a “cutter bar” (spelled as two words)
for soybean production.
Note 2. This is one of the two earliest tests conducted on
combine header losses in soybeans.
Note 3. These combines used draper conveyor side feed
headers; the soybean yield was 12 bushels/acre. Address: 1.
Chief in Farm Mechanics; 2. First Asst. in Farm Mechanics.
2490. Wand, F.A. 1927. Soil and the soybean special. Staley
Journal (Decatur, Illinois) 10(11):10-11. May.
• Summary: “The Illinois Central Railroad company, cooperating with the A.E. Staley Mfg. Co. and the University
of Illinois, operated a Soil and Soybean special train over
the company lines in Illinois from March 28 until April 16
[1927]. The train made 105 scheduled stops at towns located
on the Illinois Central lines, from Freeport and Galena in the
northern part of the state to Mounds and Metropolis in the
southern part.
“The special was made up of six cars; an office car
containing eating and sleeping quarters for the officials who
were in charge of the train, a car containing an exhibit of
soybean products prepared at the Staley plant in Decatur,
a car containing a soil, soybean and European Corn Borer
exhibit prepared at the University of Illinois, two motion
picture cars and a lecture car.
“According to H.J. Schwietert, general development
agent of the Illinois Central, the train was operated to
encourage farmers to grow more soybeans. The Illinois
Central officials believe the results obtained justified the
operation of the train; 33,939 people passed through the train
during the period of operation. The total distance traveled
was 2,478 miles.”
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“The soybean exhibit car contained 34 by-products of
soybeans, prepared at the Staley plant under the direction
of Howard File, chief chemist. The products were displayed
in large glass jars along with varieties of soybeans best
adapted to Illinois soil and climatic conditions. The four
market grades of soybeans, prepared by Government
inspectors, were also shown. Placards showing the feeding
value of soybean hay, soybean oil meal, fertilizing value
of soybean straw, imports of soybeans and by-products,
increase in the Illinois soybean acreage in recent years, and
the varieties of soybeans most valuable for manufacturing
purposes, furnished a background for the glass containers
of by-products. A number of transparent pictures, placed
below the products and showing the planting, cultivating,
harvesting, grading and manufacturing of soybean products,
caused much favorable comment. In the center of the car a
house painted with soybean oil paint, was shown... A feature
of special interest in the soybean car was a five gallon glass
bottle containing approximately sixteen quarts of soybeans
of the Mammoth Yellow variety. The guests were given cards
and requested to place their names and addresses on the card
and estimate the number of soybeans in the bottle; the prize
being a 50-ton car of limestone furnished free of charge by
the Illinois Central.”
“Before passing on through the train the guests were
urged to accept circulars describing machinery for planting,
cultivating and harvesting soybeans. A large number of
Staley circulars containing a list of products manufactured
from soybeans were distributed in that manner.
“The soil exhibit car was prepared under the direction
of Dean H.W. Mumford of the College of Agriculture
of the University of Illinois. The car contained three
complete exhibits, the first being a soil laboratory where
a large number of samples of soil were tested for farmers.
Methods of soil treatment were also shown. The second
was a soybean exhibit showing the varieties of soybeans
and boxes containing soybeans growing in rows planted
with wheat drill and also planted in rows 28 inches apart
with corn planter. The third exhibit showed the damage
that is being done to our corn crop by the European Corn
Borer and recommended control methods. The soil and
soybean exhibits were handled by members of the Agronomy
Department of the College of Agriculture, while the Corn
Borer exhibit was handled by the Department of Natural
History.
“Professor J.C. Hackleman of the College of Agriculture
was in charge of the soybean exhibit.”
“The two motion picture cars were operated by
P.R. Farlow and George Lierly of the Illinois Central
Development Department. The first car was used for showing
two reels of motion pictures on soybean culture, while the
second car was used for showing pictures of corn borer
control methods... The lecture car was used most extensively
in southern Illinois, and was handled by speakers from

Southern Illinois State Normal University at Carbondale.”
“The Staley company was represented on the train by
Frederick Wand, soybean expert.”
Note 1. This is the earliest document seen (Feb. 1998)
that clearly describes the use of a special train by a railroad
company to promote soybeans and soy products in the USA.
Note 2. This is the earliest document seen (June 2000)
published in the Staley Journal which was published from
June 1917 to 1964 by the A.E. Staley Mfg. Co. in Decatur,
Illinois. As of April 1993, according to Jill, the Staley
librarian, The full set is available only on microfilm in
“Corporate Records,” a Quonset hut about 30 miles from
Decatur. The Decatur Public Library also has some issues–a
broken set.
Note 3. This is the second earliest document seen
(Nov. 2004) that mentions motion pictures about soybeans.
Nothing else is known about the two motion pictures on
soybean culture. Address: A.E. Staley Mfg. Co., Decatur,
Illinois.
2491. Wileman, R.H. 1927. Field tests on the combine in
Indiana. Agricultural Engineering 8(5):118. May.
• Summary: In 1926, five demonstrations of harvesting
soybeans with combines were conducted in five Indiana
counties. Much interest was shown, the average attendance
being 125 persons. The loss [at the header] was found to be
6.4%, which is much lower than that obtained by any other
method. The combine was 10-feet-wide and used a power
takeoff. The crop was wet and the combine was run slowly.
The greater efficiency of the combine in harvesting soybeans
plus the significant decrease in labor appealed strongly to
farmers, “and should do much to stimulate the growing of
soy beans.”
Note: This is one of the two earliest tests conducted
on combine header losses in soybeans. Address: Extension
Agricultural Engineer, Purdue Univ.
2492. Holstein-Friesian World. 1927. Summary of
experiments in a cowpea-corn rotation at Tennessee station:
Effects of cowpeas and soybeans planted with corn. 24:1036.
June 4.
2493. Indianapolis Star (Indiana). 1927. Tells farm agents to
know “public”: English professor addresses closing session
of annual meeting at Purdue. June 24. p. 8.
• Summary: Lafayette, Indiana. Prof. P.H. Scott Purdue’s
English department addressed the annual county agricultural
meeting at Purdue university.
“In the afternoon the teachers toured the soils and
crops experimental farm near here, where M.O. Pence and
Keller Beeson of the extension staff explained varieties and
harvesting of soy beans and sweet clover.”
2494. Ames, J.W.; Gerdel, R.W. 1927. The seedling plant
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method of determining soil nutrient deficiency. Soil Science
23(6):455-66. June. See p. 462-63, 465. [21 ref]
Address: Ohio Agric. Exp. Station.
2495. Edmonds, J.L.; Crawford, C.W. 1927. Soybean hay
and sweet-clover pasture for growing purebred draft fillies.
Illinois Agricultural Experiment Station, Bulletin No. 292. p.
485-500. June.
• Summary: “The results of this experiment indicate that
soybean hay when properly supplemented is a satisfactory
roughage for growing draft fillies. In fact, a comparison with
previous experiments indicate that it is equal to alfalfa for
this purpose...”
2496. South Dakota Agricultural Experiment Station, Annual
Report. 1927. Poultry Husbandry. p. 28-30. For the fiscal
year ending June 30, 1927.
• Summary: In this report is a section titled “Comparison
of high protein foods” (p. 29). Trials showed that ground
soybeans ranked third in cost of feed to produce a dozen
eggs, in comparison with five other high protein feeds.
Note: Elsewhere we find that G.L. Stevenson was the
poultry husbandman at this time. Address: Brookings, South
Dakota.
2497. Cole, L.J.; Lindstrom, E.W.; Woodworth, C.M. 1927.
Selection for quality of oil in soy beans. J. of Agricultural
Research 35(1):75-95. July 1. [18 ref]
• Summary: Contents: Introduction. Plan of the selection
experiment. Analytical methods. Field methods. Chemical
composition of the soy bean. Previous work on the heredity
of chemical characters. Experimental results of selection for
oil quality (Named varieties: Wisconsin, Brown, Illinois,
Yellow). Variability in iodine values during the process of
selection. Relation between quantity and quality of oil in
selection experiments. Discussion. Summary.
In recent years, soy-bean oil has become an important
factor in the paint industry, since it is presently much cheaper
to use than linseed oil. Its drying quality is, however, lower
than that of linseed oil, and breeding experiments have been
made in an effort to increase the drying quality of soybean
oil.
This experiment was begun in 1912, with a single soybean plant. After 8 years, the entire progeny could be traced
back to this single plant. Linseed oil has an average iodine
number of 180, while commercial soy-bean oil averages
less than 128. “The average iodine value of soy-bean oil can
probably be given as 128 to 130.” “The soy bean averages 17
to 18 per cent oil... At present oil mills are expressing only
70 to 75 per cent of the oil contained in the beans. By the
proper use of a solvent, such as benzol, practically all of the
oil might be removed.” The soy-bean oil industry is presently
located in the southern states, where cotton mills are used for
expressing the oil.

The oil of the soy bean is classed as a semidrying
oil, being more efficient than cottonseed oil and less so
than linseed oil. After treatment with certain driers, it is
satisfactorily mixed with linseed oil if the proportion of soybean oil does not exceed 20 to 25 per cent.”
Selective breeding from a commercial variety of soy
bean (Soja max) resulted in the isolation of 2 definite
strains–a tall, late type, bearing oil with iodine value 133.7,
and a dwarf early type, with oil of iodine value 124.9. High
iodine values in soy bean oil appear intimately connected
with late maturity in the plant, but no constant relationship
exists between the amount of oil in seeds and its iodine
value. Also, no correlation exists between the quality of
oil from soy plants and the yield per plant. The quantity
of oil produced cannot be markedly increased by selective
breeding.
The soy bean plant is not well adapted to hybridization
methods of breeding, primarily because of the small size of
the flower, which renders crossing operations very difficult–
but reduces chances for contamination by cross-pollination
of insects. Address: Wisconsin Agric. Exp. Station.
2498. Schuster, G.L.; Graham, J.M. 1927. Effect of various
fertilizers and lime on the composition of soybeans. J. of the
American Society of Agronomy 19(7):574-76. July. [3 ref]
Address: Delaware Agric. Exp. Station.
2499. Skinner, John H.; King, F.G. 1927. Cattle feeding:
Winter steer feeding. Part I. A comparison between
cottonseed meal, soybean oilmeal, whole soybeans, and
whole soybeans plus mineral mixture. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 314. p. 1-10.
July.
• Summary: Daily feed consumption, weight gains, feed
required to make a pound of gain, and selling value of
the cattle were all the same for the four diets tested. “The
addition of a mineral mixture to a ration containing whole
soybeans had no appreciable effect on any factor in the
feeding operation.”
2500. USDA Bureau of Animal Industry, Service and
Regulatory Announcements. 1927. United States Department
of Agriculture Service and regulatory announcements. July.
p. 41-42. For June 1927.
• Summary: The first section, titled “Changes in directory:
Meat inspection granted” includes: “322. Mandarin Sauce
Co. (Inc.), 750 Ceres Ave., Los Angeles, California.”
Note: This company may well make soy sauce, but we
cannot be certain.
2501. Beeson, K.E. 1927. Soybeans in relation to soil
fertility in Indiana. Proceedings of the American Soybean
Association 1:182-87. Eighth annual field meeting. Held
9-12 Aug. in North Carolina.
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• Summary: Contains the text of a long letter from Taylor
Fouts, vice-president of the American Soybean Association.
Representing a host of Hoosier Soybean Growers, he invites
the American Soybean Association to hold its next annual
field meeting (in 1928) in Indiana. Eight years have passed
since the first such ASA meeting was held in Indiana–on
Taylor Fouts’ farm. Address: Indiana Experiment Station.
2502. Coker, D.R. 1927. The relation of plant breeding
to agriculture. Proceedings of the American Soybean
Association 1:164-67.
• Summary: “I have chosen for my subject tonight ‘The
Relation of Plant Breeding to Agriculture’ because my long
experience as a plant breeder and farmer indicates to me
that plant breeding, where properly utilized, is one of the
most powerful factors for agricultural production and profits
and that few in the agricultural world today have a full
conception of its importance and possible benefits. We are
all more or less familiar with two great laws of nature, the
law of variation and the law of heredity. We know that nature
never absolutely duplicates herself in plants or animals and
that frequently wide and sometimes inexplicable variations
occur within a family of plants or animals. We also know that
the progeny of any plant or animal will resemble its parent or
parents in many particulars. These laws impose the necessity
of a system of breeding upon all enlightened producers of
plants and animals and make it certain that the work of the
breeder, when scientifically pursued, will result in greater
production, greater uniformity of product and greater net
profit.
“The recognition of the necessity for systematic and
constant selection of superior individuals for breeding
purposes is practically universal among producers of
animals. The same, however, is not true of the producers of
plants to anything like the same extent. The splendid work
in plant breeding which has been done on many crops by the
experts of the Department of Agriculture, by many of the
state experiment stations and by a few private breeders has of
course been extensively utilized in certain sections and has
there become a potent factor for agricultural profits. There
are large sections of the country, however, where the work of
the scientific plant breeder has made very little impression,
and this is especially true of the South. I think I can truthfully
say that in no section of the United States have a majority
of the growers of annual crops produced from seed attained
to a full realization of the importance and profitableness of
maintaining and utilizing a system of scientific breeding as a
constant and indispensable part of their farm practice.
“One has only to inspect a properly conducted plantto-row test of almost any kind of crop to realize that
plant breeding conducted with scientific precision must
be extremely profitable in agricultural production. If all
the members of this Association will take their earliest
opportunity to visit some well conducted plant breeding test

of soybeans, small grains, corn, cotton or almost any other
crop when the test is approaching maturity they cannot fail
to note wide variations in many different plant characters in
the different rows. Some of the most easily noted variations
will be found to be height, and breadth of the plants, type
and size of leaf, earliness or lateness of maturity and type
and arrangement of fruit. Variations in cold resistance and
in resistance to certain diseases may also be noted in certain
kinds of plants.
“Any plant breeder will tell you that the variation in the
production of the seed of a hundred plants of a given variety
of almost any annual economic crop will seldom or never run
less than 10 percent above or below an average mean and it
is no unusual thing for variations of 50 percent to be noted.
One does not need to await the completion of well conducted
plant-to-row tests to be certain that valuable results will be
obtained, for it is unthinkable that the numerous observable
variations in the progeny rows will all turn out a product
equal in quantity and value.
“I have with me photographs showing easily observable
variations in single plants and also in plant-to-rows. The
soybean photographs were taken especially for this occasion
and are of a set of progeny rows all of which are descended
from a single hybrid plant of Mammoth Yellow or Laredo
selected several years ago. I also have with me various
packages of seed from individual plants of this hybrid
which shows wide variations in color, size and shape, and
variety test records indicating distinct superiority in certain
new pedigreed strains. The experience of my organization
in breeding soybeans and in testing different varieties and
strains has been more limited than our work in other lines
but has been sufficient to indicate, wonderful possibilities
in variety testing for the discovery of those varieties best
adapted to a given section and in plant breeding for the
further improvement of these varieties when discovered.
“I should advise this Association, as the means of
making the greatest possible contribution to the soybean
industry, to promote extensive testing in each producing
section of all the known varieties of soybeans and then to
encourage some intelligent grower in each locality to begin
a system of selection and plant-to-row breeding of each
variety which proved to be adapted to his section. The only
encouragement which is worth while to the breeder is to
watch the progress of his work and to see that he is able to
dispose of the seed of his improved strains at prices which
will prove profitable.
“There have been many instances where plant breeders
have perfected new and improved varieties of economic
plants and have then been unable to secure a sufficient
recognition of their value to enable them to continue the
breeding, production and distribution of these valuable
strains.
“I do not think there is a greater contribution that
can be made to the general agricultural prosperity of the
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country, and especially to the agricultural prosperity of the
South, than in the promotion of a knowledge of what real
plant breeding means and could accomplish for agriculture.
When every farmer in the United States becomes thoroughly
conversant with the basic principles of plant breeding
and adopts plant breeding, or the utilization of the best
products of the plant breeder, as an indispensable part of his
procedure, we will see a great increase in the quality, yield
and saleability of many of our agricultural products. It is
also not too much to expect that agricultural profits on the
majority of our farms will be at least doubled, for an increase
of 10 percent or more in yield and quality by constantly
utilizing the best pedigreed stock for seed purposes is to be
conservatively expected; and a 10 percent increase in the
gross out-turn will, on the basis of recent agricultural profits,
certainly accomplish more than 100 percent increase in net
profits.
“The day has passed when a success can be made in any
form of agriculture by the old fashioned hit or miss methods.
Successful agriculture is today one of the most highly
specialized pursuits–in fact only a specialist can hope for
conspicuous success.
“Large sections of the agricultural world today are
failing to grow a maximum production of maximum quality
at a minimum price and we may call this the great crime
that the average farmer is committing against the industry.
The nation, it is true, is handicapping agriculture by unduly
favoring manufacturing, transportation and union labor at
its expense. The Soybean Association and others of its kind
might well cooperate for a study of the whole question of the
condition of American agriculture and present the findings
and proposed remedies to Congress and to the country
at large in a manner which would command respect and
demand equality for this great basic, underlying industry.”
Address: Hartsville, South Carolina.
2503. Dorsett, P.H. 1927. Soybeans in Manchuria.
Proceedings of the American Soybean Association 1:173-76.
Eighth annual field meeting. Held 9-12 Aug. 1927 in North
Carolina.
• Summary: “Mr. W.J. Morse, soybean specialist of the
United States Department of Agriculture, is responsible for
my being with you on this occasion, and I am delighted that
such is the case, for it affords me an opportunity to learn
a great deal about the progress of the soybean industry in
America. You will also have to hold Mr. Morse responsible
for the valuable time I consume, not only in connection with
the few remarks I have to make concerning our agricultural
explorations in the Orient, but also that taken up in showing
you the motion pictures we secured of the Chinese practices
employed in the growing and handling of this important crop
in Manchuria.
“On account of our personal friendship for Mr. Morse,
supplemented by his enthusiastic letters about the success

of the soybean at home, we were impelled to give this crop
special attention. We not only made observations and notes
and secured seed samples where possible, but also visualized
as best we could by means of still and motion pictures, the
methods and practices followed in the growing and handling
of soybeans in Manchuria, a country which leads the world
in their production.
“Manchuria, in extreme northeastern China, is embraced
practically between the 39th and 53rd degrees North latitude.
Between these same lie the portions of the United States
north of an imaginary line passing Carson City, Nevada;
Colorado Springs, Colorado; Kansas City, Missouri; and
a little south of Baltimore, Maryland. The natural features
of the two regions are, in many respects, quite similar,
and on this account, it is logical to expect that much of the
plant material in our two-and-a-half years’ explorations of
northeastern China may find a congenial home throughout
the region noted, and it is hoped, after naturalization, that
some of them may prove not only interesting, but also of real
value and economic importance to American farmers.
“The total area of Manchuria is given as 365,000 square
miles, and its cultivated area as something over 27,000,000
acres. It is estimated that of this amount something like
8,000,000 or 9,000,000 acres are devoted to the cultivation
of soybeans.
“The soybean is the cash money crop of the country. The
yield from the immense acreage planted is handled primarily
as a grain crop for export and crushed for oil and bean
cake. Almost the entire output of bean cake is consumed in
Japan for fertilizer. The climate of Manchuria is classed as
‘continental’ The country is subject to decided extremes of
temperature, with hot summers and long, severe winters,
the mercury sometimes falling 40 to 50 degrees Fahr. below
zero.
“Manchuria has been classed as the ‘Garden Spot of
China’ and also as ‘The most favored spot for agriculture
in the Far East.’ From our observation and experience in
connection with our work of general agricultural explorations
from Shanghai almost to the Mongolian border, we feel safe
in saying that it surely is a land of opportunity with very
great potential possibilities.
“The principal staple farm crops of Manchuria and their
yield as given for 1920 areas follows:”
A table shows:
“Kaoliang, a species of sorghum, 6,730,000 tons.
“Millet 5,128,900 tons.
“Soybeans 3,789,500 tons.
“Corn 1,724,000 tons.
“Barley 1,552,000 tons.
“Wheat 1,093,100 tons.
“Small beans, primarily mung beans, 361,200 tons.
“Seeing is believing, but as it is quite probable that
few, if any, of you have visited Manchuria and seen for
yourselves, you will have to take my word for it that all of
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the above crops, as well as all others grown, are harvested
with a small harvest hook, threshed with rolling stones, and
cleaned by the wind.
“Through the cooperation of American government
officials, Chinese authorities, fruit growers and farmers, and
especially that of Prof. W.E. Chamberlain, then in charge
of the agricultural work of the Peking University, we were
successful in securing a fine collection of seed and plant
material from Peking and vicinity for trial in America. In
Harbin, Manchuria, we not only had the cooperation and
assistance of those in the same walks of life, but also that of
Russian scientists, scientific institutions, the Chinese Eastern
Railway, and the Postal Commissioner and his assistants.
“The officials of the Chinese Eastern Railway supplied
us with a special car, without expense either for the car
and attendant or for transportation. In this car we were
sidetracked at the stations along their lines in the regions
where we wished to explore, and, using it as headquarters,
worked out into the country in any direction. When our work
there was finished, we were taken to another station and
repeated the operation. By this means we were able to visit
localities and to accomplish results which, under the existing
conditions, otherwise would not have been possible.
“The Postal Commissioner and his assistants at Harbin
became interested in our undertaking and worked hand in
hand with us in our endeavor to obtain four ounce samples
of seed of four of the staple farm crops of Manchuria:–
wheat, barley, soybeans and mung beans. The first two are
staple crops in America and the other two are promising
new crops of very great economic importance. Through
this channel seed samples were secured from the majority
of the five hundred rural post offices scattered through the
two north provinces of Manchuria–Kirin and Heilung Kiang
[Heilongjiang]. The expense to our Government, incident
to securing this collection of upwards of 1200 to 1500 seed
samples exclusive of postage, was a bill from one Chinese
farmer for 14 cents Mex., about 7 cents in United States
gold.
“Through the activities of the officials of the
Manchurian Research Society, which is supported by the
Chinese Eastern Railway, we obtained something over 500
seed samples of commercial soybeans, from their railway
stations in the principal soybean-growing sections in North
Manchuria.
“The value to the farmers of the United States of this
large collection of something like 1500 numbers of soybean
introductions, from nearby and far-distant regions of
northeastern China, remains for Mr. Morse’s work and the
future to determine, but we hope for the best and sincerely
trust that some of them will prove to be of economic
importance. As to the interest and value of the motion
pictures visualizing soybean production in Manchuria, its
native home, which will now be shown, it remains for you to
judge.” Address: United States Dep. of Agriculture.

2504. Dorsett, P.H. 1927. Soy beans at home–Manchuria
(Color motion picture). *
• Summary: Proceedings of the American Soybean
Association. 1927. Aug. p. 159-61. “A very interesting
motion picture ‘Soybeans at Home Ä Manchuria,’ was
shown by Mr. Dorsett who secured the pictures during a trip
of exploration in China and Manchuria.”
Note: We do not know the length of the film in minutes.
It was probably in black-and-white–not color.
2505. Morse, W.J. 1927. The present outlook of the soybean
industry in the United States. Proceedings of the American
Soybean Association 1:167-71. Eighth annual field meeting.
Held 9-12 Aug. in North Carolina.
• Summary: “In 1907, the soybean was considered but a
minor crop in America, less than 50,000 acres being devoted
to its culture. North Carolina had the largest acreage at that
time, and produced at least 90 per cent of the seed, possibly
more.”
Note: This is the earliest document seen (May 2008) that
gives statistics for soybean production in the USA before
1909. It is also the earliest document seen (May 2008) that
mentions the number “50,000 acres” in connection with the
year 1907–statistics that were repeated by many subsequent
publications. Yet we have been unable to find Morse’s source
for these earliest baseline statistics. He may have somehow
derived the figures from those in: U.S. Department of
Commerce, Bureau of the Census. 1913. Thirteenth census
of the United States taken in the year 1910. Volume V.
Agriculture, 1909 and 1910.
“Not more than six varieties were being grown [in
America]. The most important of these were the Mammoth
Yellow, Ito San, Ogemaw, and Medium Green, varieties
limited as to soil and climatic conditions, and also as to
purpose. At this time, it seemed unlikely, to all except a few
soybean enthusiasts or ‘soybean cranks’ as they were then
called, that the soybean would ever amount to much more
than a minor or emergency crop. Several experiment stations
had conducted tests with the crop as pasture, hay and silage,
and with the seed as a concentrated feed... One soybean
enthusiast, the late Dr. C.V. Piper, then Chief of the Office
of Forage Crops, United States Department of Agriculture,
had a remarkably clear vision of the great potential value
of the soybean as a major crop in American agriculture.
After studying the soybean in the Orient, it seemed to Dr.
Piper that more and better varieties were essential to meet
the widely diverse conditions found in the United States...
Through the Office of Foreign Plants, therefore, numerous
introductions were made from the soybean regions of China,
Manchuria, Korea, and Japan. Additional introductions
and numerous tests indicated the wisdom of Dr. Piper’s
conclusions. The introductions were found to be adapted to
wider ranges of soil and climatic conditions. The new and
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varied uses of the crop stimulated new and greater interest in
possibilities, and the soybean’s march of progress was on.
“Moving forward slowly through the years with new
varieties, increased acreage, wider interest, greater utilization
of crop and by-products, its safety and dependability under
adverse conditions, more efficient methods of planting,
cultivating and harvesting, its availability as a relief crop (as
in the recent Mississippi flood area in the South and in the
corn-borer infested territory in the North), the lowly soybean
of 1907 has risen to the rank of a major crop in 1927.
“In 1926, the acreage of soybeans for all purposes
was estimated at more than 3,000,000 acres and the seed
production at about 148,000,000 bushels. At present (1927),
all states east of the Mississippi River are growing soybeans
and with yearly increasing acreages. Moreover, the states
bordering the west bank of the Mississippi are greatly
increasing their soybean acreage. For 1927, the average
increase of soybean acreage over that of 1926, is estimated at
about 20 percent.
“Let us consider the forage outlook in the United States.
The soybean undoubtedly will be utilized primarily for
forage purposes, and by forage purposes is meant as hay,
pasture, ensilage, and soilage. In 1924 (we have no later
statistics), more than 1,500,000 tons of soybean hay were
produced, nearly doubling the production of 1922. No figures
are available as to acreage devoted to pasturage and ensilage;
but, you of the states producing soybeans know that a very
considerable part of the soybean acreage of your state was
devoted in 1924 to these two purposes. For instance, Illinois,
with a total soybean acreage in 1924 of 747,000 acres, had
only 90,000 acres for seed production. North Carolina had
a total acreage in 1924 of 255,000 acres of which 120,000
were for seed. For forage purposes, soybeans are increasing
in favor on the farms of the North, South, East and West.
Without a doubt, as hay, pasturage, and ensilage, soybeans
will be used more and more in the farming systems of
America.
“Seed production has become a very important and
profitable industry in many sections. During the past few
years, the growers in certain sections have been confronted
in the fall with the surplus-seed problem. Before the passing
of the next planting season, however, first-class seed for
planting has been at a premium, and during the past two
years (1926 and 1927), there has been an acute shortage in
some sections of seed of desirable varieties. Commercial
possibilities today offer a potential outlet for a supply above
seeding requirements, many times the size of the present
surplus. Several oil mills are now crushing domestic-grown
soybeans for oil and oil meal in the Southern and Western
States, and many others are being equipped for this purpose.
Complaint is often made that oil mills pay too little for
seed, making seed production for this purpose unprofitable.
We must take into account, however, that the soybean is a
legume. We must consider the fertilizing value, the feeding

value of the straw, and not expect too much in comparison
with other standard crops. Let us be fair with this oil-mill
industry, and forget the high prices for seed which have
prevailed with the introduction of new varieties and the large
increase in acreage. To me, the production of soybean seed
for oil and oil meal appears to be one of the bright spots in
the future of the soybean which will firmly establish it as a
major crop.
“Increasing imports of soybeans, soybean oil, and
soybean cake from China and Japan, in spite of a tariff on the
beans and oil, indicate a ready market for these products in
the United States. Soybean oil is a strong competitor of other
vegetable oils and is used extensively in the manufacture
of butter and lard substitutes, paints, enamels, waterproof
goods, rubber substitutes, linoleum, and edible oils; and
constantly new uses are being found for this valuable oil.
Soybean oil meal is a valuable concentrate for all kinds
of livestock. Oil meal is also valuable as a flour, and is
extensively used in the manufacture of glue, of buttons,
etc. The following table shows the increasing demands for
soybean products through imports for the past five years.
This table, “Soybeans, soybean oil, and soybean cake
imported into the United States, 1922-1926 inclusive,”
shows that imports of soybean oil ranged from 9.1 million lb
in 1924 to a high of 41.7 million lb in 1923. Soybean cake
ranged from 4.2 million lb in 1922 to a high 47.1 million lb
in 1924. Imports of soybeans ranged from 3.5 million lb in
1922 to a high 4.2 million lb in 1924.
“Soybean seed is employed for various other purposes
and its uses, no doubt, will further increase. There are
established in the United States several factories for the
manufacture of soy sauce, which in previous years was
imported in large quantities from China and Japan. There are,
also, a large number of food factories using soybean seed in
the manufacture of special foods. And we must not overlook
the value of soybean seed as a highly valuable stock feed,
relished by all kinds of farm stock. Practical experience and
extensive tests by experiment stations have indicated the
value of soybean seed as a home-grown concentrate.
“No doubt, most of you will recall that soybean
bulletins of a few years ago told you that the ordinary farm
equipment was all that was necessary to produce a crop of
soybeans. Today, however, after extensive experiments, we
have more efficient and economical methods of planting,
cultivating, harvesting and marketing the crop. In the
matter of machinery, we have soybean seed drills, soybean
cultivators, and soybean harvesters. Just a word concerning
harvesters, of which we have several types adapted to
various conditions. There is the beater type for rows and for
broadcast beans, and these have gradually brought about the
combine harvester, now used successfully in the Western
States.
“Further brightening the path of the soybean is the
extensive work of experiment stations. Nearly all state
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experiment stations (and the United States Department
of Agriculture) are engaged in various tests with regard
to variety testing, breeding work, feeding experiments,
inoculating, fertilizing, methods of culture and harvesting,
and in greater utilization of the soybean and its products.
From this review of experimental and other work during a
score of years, I think you will quite agree that the outlook
is decidedly bright for the soybean, and that, through the
efforts of the American Soybean Association, we must keep
this work going, and place the soybean where it belongs–in
the ‘King’ row with King Corn and King Cotton.” Address:
USDA, Washington, DC.
2506. Parker, F.W. 1927. Soil phosphorus studies: III. Plant
growth and the absorption of phosphorus from culture
solutions of different phosphate concentrations. Soil Science
24(2):129-46. Aug. See p. 139. [14 ref]
• Summary: Experiment 4, “Soybeans grown in culture
solutions,” describes (p. 139, with a table) how Laredo
variety soybeans were grown at different concentrations
of phosphate from 0 to 10 parts per million (ppm). A
concentration of 0.5 gave the maximum growth, but 2.00
ppm gave the greatest dry weight of plant tops plus roots.
Address: Alabama Agric. Exp. Station.
2507. Proceedings of the American Soybean Association.
1927. Directory of the American Soybean Association.
1:191-92. Eighth annual field meeting. Held 9-12 Aug. in
North Carolina.
• Summary: The 146 members are listed in alphabetical
order by last name, with a city and state for each. There are
members in the following states, listed here in descending
order of number of members: North Carolina (27 members),
Indiana 27 (incl. M.S. Blish, Seymour [probably of the
Blish Milling Co.]), Mississippi 22, Illinois 14, Louisiana
11, Missouri 6, Ohio 5, Tennessee 5, Virginia 5, Georgia 4,
Canada 3 (all in Ontario: John Buchanan, Guelph; Justus
Miller, Essex; S.B. Strothers, Essex), Iowa 3, Arkansas
2 (incl. A.H. Hermance, Kingston; C.K. McClelland,
Fayetteville), DC 2 (J.E. Barr and W.J. Morse), South
Carolina 2 (T.O. Epps, Kingstree; G.J. Wilds, Hartsville
[Note: Wilds was a soybean breeder with Coker Pedigreed
Seed Co.]), Wisconsin 2 (G.M. Briggs, Madison; E.J.
Delwiche, Green Bay), Alabama 1 (M.S. Pearson, Beatrice),
Kentucky 1 (H.H. Givin, Napfor), Nebraska 1 (C.B. Turner,
Grand Island), New York 1 (Margaret Simmons, Long Island
City), New Jersey 1 (G.A. Mitchell, Vineland), and West
Virginia (T.E. Odland, Morgantown).
Note: This is the earliest directory seen listing all
members of the American Soybean Association. Membership
dues are now $1 per year. It may also be the only such
directory.
2508. Russell, E.Z. 1927. Soybeans as related to pork

production in the United States. Proceedings of the American
Soybean Association 1:176-82. Eighth annual field meeting.
Held 9-12 Aug. in North Carolina.
• Summary: USDA began investigating soft pork problem
in about 1920-21. “Our investigations have shown that
soybeans produce what is called soft-pork... It is pork that
when cooled in the coolers for the regular length of time
does not become firm but is of a soft greasy nature. The
lard when rendered will not congeal but remains in a liquid
state or nearly so. Particularly the bacon after curing is
of a soft flabby nature and unattractive in appearance and
consequently less saleable.”
“We believe the cause of soft pork is primarily that of fat
in the feed... We have found in our investigations that if there
is a total fat content of the feed very much in excess of six
percent, soft pork is apt to result.” Various ways of feeding
whole soybeans to hogs (such as “hogging-down corn and
beans”) are discussed. Soybean meal is not mentioned.
Address: USDA.
2509. Schaefer, O.G. 1927. Soybeans and soybean hay in
the dairy ration. Minnesota Agricultural Experiment Station,
Bulletin No. 239. 16 p. Aug. [15 ref]
• Summary: Ground soybeans were found to be equal to
linseed oilmeal as a protein supplement in the grain ration for
milking cows. The study is divided into parts: For the first,
Feeding the Soybean Seed, the following conclusions are
reached: “1. Linseed oilmeal proved slightly more valuable
than ground soybeans for milk production, while ground
soybeans proved superior for butterfat production; though
for all practical purposes one pound of ground soybeans will
replace one pound of linseed oilmeal in the dairy ration. 2.
Feeding the ground soybean supplement resulted uniformly
in raising the percentage of butterfat in the milk. The average
butterfat test for the ground soybean group was 4.01% as
compared to 3.82% for the linseed oilmeal group.”
For Part II. Feeding Soybean Hay, the author concludes:
“1. Soybean hay proved more palatable than timothy hay,
the soybean hay consumption for the trial being 34% greater.
2. Feeding soybean hay instead of timothy hay resulted in
a 46% saving of concentrates. 3. Feeding the low-protein
timothy hay required the purchase of 53% of the concentrates
as compared to only 5% when soybean hay was fed. 4.
Feeding soybean hay instead of timothy hay reduced the
expenditure for mill feeds by 93.6%.” Address: Div. of Dairy
Husbandry.
2510. Winters, R.Y. 1927. The soybean’s contribution to
North Carolina agriculture. Proceedings of the American
Soybean Association 1:187-90. Eighth annual field meeting.
Held 9-12 Aug. in North Carolina.
• Summary: Contents: Introduction. The soybean as a money
crop. A legume in the rotation. A source of feed (and total
hay acreage). Future of soybeans.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 906
“Just when the soybean came to our state is not
recorded. Those most familiar with its history place the time
at approximately fifty years ago [i.e., about 1877]. One of the
first authentic records of its growth in the state was written
by Dr. Chas. W. Dabney, Jr., in the annual report of the State
Agricultural Experiment Station for 1882. In his discussion
of varieties grown at that time, the following is of interest:
“’Between varieties the yellow bean (palinda) [sic,
pallida], the brown bean (castanea) and the black, round bean
(astroperma) [sic, atrosperma], there is really little difference.
The yellow bean has been the most popular, however, and
is said to be a little heavier than the other varieties. This the
variety we have tried in North Carolina’
“The above descriptions would naturally lead one
to believe that he was discussing our old stand-bys, the
Mammoth Yellow, Mammoth Brown, and Tar Heel Black.”
The soja bean or Japan pea first became a popular crop
in the eastern part of North Carolina. “The introduction
of soybeans into other sections of the state was not
accomplished until the extensive campaign led by Mr. C.B.
Williams in 1916, and following years.” Address: North
Carolina Experiment Station.
2511. Morse, W.J. 1927. Soybean variety registration.
Proceedings of the American Soybean Association 1:14.
• Summary: “At the annual meeting of the American Society
of Agronomy held in Washington, D.C., November 1926,
the society approved a general plan for the registration
of varieties of merit of other agronomic crops when such
registration appeared desirable to the members of the
Committee on Varietal Standardization.
“Investigators of soybean improvement asked for the
appointment of a committee to register soybean varieties.
With the approval of the President of the Society, A.G.
McCall, the following sub-committee has been appointed:
W.J. Morse, Chairman, Washington, D.C. C.M. Woodworth,
Urbana, Illinois. J.W. Zahnley, Manhattan, Kansas.
“The actual details of registration will be handled by
M.A. McCall of the Office of Cereal Crops and Diseases,
U.S. Department of Agriculture, who will act as registration
officer.” Address: USDA, Washington, DC.
2512. Owen, F.V. 1927. Inheritance studies in soybeans. I.
Cotyledon color. Genetics 12(5):441-48. Sept. Based on his
1926 PhD thesis, Univ. of Wisconsin. [11 ref]
• Summary: Contents: Introduction. Distinction between
yellow and green cotyledons. Experimental work and results:
Duplicate factors for yellow cotyledons, maternal inheritance
of cotyledon colors. Discussion and conclusions. Literature
cited. Address: Maine Agric. Exp. Station, Orono.
2513. Zavitz, C.A. 1927. Forty years’ experiments with grain
crops. Ontario Department of Agriculture, Bulletin No. 332.
98 p. Oct. See p. 36-37, 49-51, 84-87.

• Summary: The section titled “Dates of seeding soy beans”
(p. 36-37) contains a table showing the results of sowing
three varieties (Early Brown, Early Yellow, and O.A.C. No.
211) on four different dates from May 8 to May 28 during
the three years 1924, 1925, and 1926. For each variety is
given the date of maturing and the yield of grain. The highest
yield came from O.A.C. No. 211, sown on May 14 and
matured on Oct. 8; it yielded 27.91 bu/acre.
The section titled “Soy beans, Dent corn and sunflowers
grown alone and in combination for grain and fodder” (p.
49-51) “The highest total yield of green crop per acre was
obtained from the Soy beans, Dent corn and sunflowers
when grown in combination, the average being 18.8 tons or
1.7 tons per acre more than sunflowers when grown alone.”
An interesting phase of this line of investigation is the value
of a combination of Soy beans and Dent corn. The average
7 years for the following crops were: Soy beans, 7.9; Dent
corn, 13.8; Soy beans and dent corn, 13.8. The average for
the 7 years gives exactly the same total weight for corn
alone as for corn and Soy beans combined. The Soy beans
being rich in albuminoids will make a much richer and better
balanced ration for feeding purposes when mixed with corn.
When everything is taken into consideration for grain
production, it is preferable to grow Dent corn and Soy
beans separately rather than in combination. Three acres
of corn and 2 acres of Soy beans would give a greater total
production of each crop than if 5 acres of the 2 crops were
grown in combination.
The section on “Soy beans grown with millets,
sorghums, etc., for fodder (p. 51) notes that in each of the
past two years the O.A.C. 211 variety of Soy bean has been
grown alone and with seven other fodder crops, whose
names are given. The results are unclear.
The section titled “Varieties of Soy beans” (p. 84-87)
states: “We have tested in all fully one hundred varieties of
soy beans, most of them for five years or over. The Early
Yellow variety has been under test for thirty-one years [i.e.,
since about 1896], during which time it gave an average
annual yield of grain per acre of 16.78 bushels, or 1,006.8
pounds. In a twenty-two-year test the average annual yield
of grain per acre was 1,055 pounds for the Early Yellow Soy,
and 950 for the Ito San. In another test, running twenty-two
years, the Early Yellow gave 5.9 and the Ito San 7.5 tons
of green crop per acre per annum. It will be seen that... the
Early Yellow was higher in production of grain and the Ito
San in production of fodder.
“Eight varieties, which have been grown under similar
conditions in each of the past fourteen years. The following
table gives the average results for the fourteen-year period.”
For each variety is given the average height (inches),
weight per measured bushel (lbs), yield per acre of green
fodder (tons), and of grain (bushels by weight). The eight
varieties are listed in descending order of grain [seed] yield:
Habaro No. 20405 (20.38 bu/acre), O.A.C. No. 111 (19.92),
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Tsurunoko (19.91), Early Yellow (19.81), Quebec No. 92
(18.64), Brown (17.94), Ito San (17.30), Medium Green
(13.51).
“The Habaro was imported from the United States
Department of Agriculture at Washington. It was first
introduced in 1906 from Khabarovsk, Siberia. The O.A.C.
No. 111 was obtained through selection work from the Early
Yellow variety, the latter being originally obtained from
Dr. C.C. Georgeson, then connected with the Agricultural
Experiment Station at Manhattan, Kansas. This was one of
the leading varieties imported by Dr. Georgeson from Japan
a few years previous.
“The Tsurunoko variety, third on the list, was started 19
years ago, from 4 ounces of seed obtained directly from the
College of Agriculture, Sapporo, Japan. The Quebec No. 92
was originated by selection by Dr. Leonard S. Klinck, when
in charge of the agronomy work at Macdonald College,
Quebec. The Medium Green has been growing at the College
for a long time, but owing to its late maturity does not give
satisfactory results as a grain producer.”
A second table (p. 85) gives the average yields of fodder
and seed of thirteen varieties grown at the College in the
last five years. These include the eight listed above plus (in
descending order of seed yield): O.A.C. No. 211, Manchu,
Habaro, Minnesota No. 167, Early Soja (Steele, Briggs),
Early Soja (Bruce). The top six varieties in seed yield are:
O.A.C. No. 211 (28.1 bu/acre), Manchu (27.38), Tsurunoko
(26.43), O.A.C. No. 111 (25.97), Habaro (25.97), Early
Yellow (25.82). Note that O.A.C. No. 211 has the highest
average seed yield. “This variety has now been accepted
as eligible for registration by the Canadian Seed Growers’
Association. It is the only variety of soy beans which has
been so honoured.”
The Manchu was imported in the U.S. in 1913 from
Niguta, Manchuria, and was entered into the College tests
in 1922... The Manchu has a black, and the O.A.C. No. 211
what is usually termed a yellow eye. Other than the color
of the eye, both of these varieties are of a beautiful yellow
appearance.”
A table (p. 87) shows 26 varieties of soy beans that
have been under test at the Ontario Agricultural College
experimental grounds in the three years 1924, 1925, and
1926. Those not mentioned above are (in descending order
of seed yield): North’s, Black Ontario, Mandarin, Black
Eyebrow (Jeffrey), Black Manchurian (Jeffrey), Oyaji,
Shiro Kotsubu, Kuro-otsubu aka, Argyle (Jeffrey), Ogemaw,
Hollybrook (Jeffrey), Chagara, Wasa-Otsura, Washe Otuku.
The top eight varieties in seed yield are: O.A.C. No. 211
(1,821 lb/acre), Manchu (1,746), North’s (1,737), Black
Ontario (1734), Mandarin (1,699), Black Eyebrow (Jeffrey)
(1,670), Habaro No. 20405 (1,629), O.A.C. No. 111 (1,618).
“It will be seen that the O.A.C. No. 211 variety stands at the
head of the list in yield of grain, and second highest in yield
of green fodder.”

Photos show: (1) The Field Husbandry Building at
O.A.C. (cover). (2) Soy bean plants growing with Dent corn
for fodder (p. 50). (3) A man standing in an acre plot of
O.A.C. No. 211 Soy Beans grown for grain (p. 86).
Note: This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Black Ontario. Address:
B.S.A., D.Sc., Prof. of Field Husbandry and Director of
Plant-Breeding and Field Experiments, Ontario Agricultural
College, Guelph.
2514. Morse, Fred W. 1927. Relation between water and
potash in plant production. J. of Agricultural Research
35(1):939-46. Nov. 15. [4 ref]
• Summary: Potash fertilizers are beneficial in dry seasons.
They help crops make more economical use of water.
Address: Massachusetts Agric. Exp. Station.
2515. Delaware Agricultural Experiment Station, Bulletin.
1927. Annual report of the director, for the fiscal year ending
June 30, 1927. No. 152. 54 p. Nov. See p. 14-15.
• Summary: The section titled “Soybeans for baby chicks,”
by A.E. Tomhave and C.W. Mumford (p. 14-15) describes
three trials or protein supplements. Pen 1 did by far the best
(9,133 eggs) with a supplement of 50 lb of dried buttermilk
and 50 lb meat scraps. Pen 2 did 2nd best (7,735 eggs)
with a supplement of 50 lb of dried buttermilk and 75 lb
ground soybeans. Pen 3 did the worst (4,844 eggs) with
a supplement of 120 lb ground soybeans. Note that Pen
III contained no animal product supplement. “It is hoped
that Pen III can be kept intact during the coming year to
allow a study of the fertility of the eggs produced by the
hens that have been reared on a ration in which soybeans
have been the only protein supplement used.” Note the
implicit question: Do soybeans cause infertility problems in
chickens? Address: Newark, Delaware.
2516. Delaware Agricultural Experiment Station, Bulletin.
1927. Annual report of the director, for the fiscal year ending
June 30, 1927. No. 152. 54 p. Nov. See p. 15-16.
• Summary: The section titled “Ground soybeans in the
ration for laying pullets” by A.E. Tomhave and C.W.
Mumford (p. 14-15). Ground soybeans were found to be
about 80% as efficient as meat scraps. “2. Ground soybeans
maintain birds in excellent physical condition during
the laying year. 3. The mortality in the soybean pen was
considerably below the mortality in the meat scrap pen. 4.
Ground soybeans are relished and readily eaten by laying
birds.” Address: Newark, Delaware.
2517. Owen, F.V. 1927. Inheritance studies in soybeans. II.
Glabrousness, color of pubescence, time of maturity, and
linkage relations. Genetics 12(6):519-29. Nov. [8 ref]
Address: Maine Agric. Exp. Station, Orono.
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2518. Robison, W.L. 1927. Soy beans for hogs. Pennsylvania
Stockman and Farmer 51(40):858-59. Dec. 17.
• Summary: Gives the results of experiments in feeding
soybeans to swine in various ways, mentions soybeans as
a cause of soft pork, and suggests that “soy beans that are
suitable for seed have always been worth more for that
purpose than for swine feeding.” Address: Ohio Agric. Exp.
Station, Wooster.
2519. DeTurk, E.E.; Bauer, F.C.; Smith, L.H. 1927. Lessons
from the Morrow plots. Illinois Agricultural Experiment
Station, Bulletin No. 300. p. 105-40. Dec.
• Summary: Cropping systems practiced: “Beginning in
1901 a three-year rotation of corn, oats, and red clover
was adopted and has been continued uninterrupted to the
present time, except that where clover failed cowpeas were
substituted in 1906 and soybeans in 1912 and 1915.”
“Foreword: Whenever it develops that some one has
been able to see across a half century to what facts are likely
to be needed at that time, and patiently and painstakingly set
about securing those facts, it should be noted. The history of
the Morrow plots is the story of the results of such foresight.
“The planning of these plots is all the more remarkable
because it was done at a time when the Agricultural
Experiment Stations of the country were young and the
pressure was for investigations that would yield quick
returns. Most intimately connected with the history of
these plots are the names of Manley Miles, first professor
of agriculture; George E. Morrow, professor of agriculture
from 1876 to 1894; Eugene Davenport, dean emeritus
of the College of Agriculture and for twenty-eight years
director of the Agricultural Experiment Station; and Cyril
George Hopkins, who for twenty-five years devoted
himself untiringly to furthering the principle of a system of
permanent soil fertility.
“Begun fifty-two years ago, these investigations on the
Morrow plots throw light on fundamental questions of soil
fertility as vital today as any which farmers are asking.”
The records of the Morrow plots, covering 39 years,
stand as a monument, marking the tragedy of soil exhaustion.
The oldest fertility plots in the world at the Rothamsted
Experiment Station in England, cover a period of 84 years.
Both sets of records point to the possibility of maintaining
crop production at an even higher level than that of virgin
soil. Address: 1. Chief in Soil Technology; 2. Chief of Soil
Experiment Fields; 3. Chief in charge of the publications of
the Soil Survey.

2522. Vestal, C.M. 1927. Soft pork–Cornbelt. American
Society of Animal Production, Record of Proceedings p. 7577. Annual Meetings of 1925-26.
• Summary: Soybeans are cited as a reason for soft pork in
the Corn Belt, and soft pork studies in that section are said
to rightly center around them. Address: Purdue Agric. Exp.
Station.

2520. Ingram, Jesse W. 1927. The striped blister beetle on
soy beans. USDA Leaflet No. 12. 5 p. Dec.
• Summary: Contents: An unwelcome yearly visitor. What
the beetle looks like. Other plants the beetle eats. Where the
beetles come from and where they go. Natural checks to the
beetle not much help. Arsenicals only drive the blister beetles

2523. Borst, Harold Lamont. 1927. Life history of the
soybean as related to date and rate of planting. PhD
thesis, Ohio State University–Wooster. 96 p. In: Library
of Congress. Catalog Div. A List of American Doctoral
Dissertations Printed in 1912-1932. 1932. [28 ref]
Address: Ohio State Univ.–Wooster.

away. Sodium fluosilicate dust the best remedy. What sodium
fluosilicate is and where to get it. Other ways to destroy
blister beetles.
The striped blister beetles (Epicuata lemniscata) appear
every year in nearly all soy-bean fields in southwestern
Louisiana. Arsenicals only drive the beetles away. Sodium
fluosilicate dust is the best remedy.
Figures show: (1) Illustration (line drawing): “The
striped blister beetle. Enlarged between 2 and 4 diameters.”
(2) Photo: “Blister beetles feeding on soy bean foliage.”
(3) Photo: “A good hand duster for dusting blister beetles.”
Address: Junior Entomologist, Div. of Cereal and Forage
Insects, Bureau of Entomology.
2521. Sears, O.H.; Carroll, W.R. 1927. Cross inoculation
with cowpea and soybean nodule bacteria. Soil Science
24(6):413-19. Dec. [13 ref]
Address: Div. of Soil Biology, Dep. of Agronomy, Univ. of
Illinois Agric. Exp. Station, Urbana.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 909

2524. Chambliss, C.E. 1927. Soy-bean rotation increases rice
yields greatly. Yearbook of Agriculture (USDA) p. 673-75.
For the year 1926.
• Summary: “Experiments conducted for a period of 14
years at the rice experiment station, Crowley, Louisiana,
show that weeds can be controlled and may be eradicated by
growing rice in rotation with soy beans.” Address: Louisiana.
2525. Horvath, A.A. 1927. The soybean as stock feed and
human food. Vestnik Manchzhurii (Manchuria Monitor)
(Chinese Eastern Railway) No. 8. p. 5-7. English edition. p.
13-23. Russian edition. [19 ref. Eng; Rus]
• Summary: A brief but good introduction to soybeans and
soybean products including soybean meal, soybean flour,
soybean oil, bean milk [soymilk], to-fu, frozen to-fu, soy
sauce, and mizo [sic, miso] or tsiang [jiang].
“When boiled with gypsum or chlorate of magnesia
bean milk curdles, and is known as ‘to-fu.’ Its constitution
varies dependent upon the method of preparation employed.
Fresh soy curd contains on the average, 8% protein and 3%
fat. ‘To-fu’ when smoked or fried, owing to loss of water,
becomes somewhat allied to meat, thereby substantiating the
Chinese proverb that–’to-fu is meat without bones.’”
“Frozen ‘to-fu’ prepared during the cold season contains
up to 50% protein. Bean curd is almost totally assimilated,
and may be used in the preparation of a considerable
number of European dishes, the recipes for which have
been published by the U.S. Department of Agriculture. The
Chinese prepare an unlimited number of dishes based upon
this comestible, including artificial meat. In order to obtain
the specific taste of meat, smoking soybean sauce is used.”
Address: Manchuria.
2526. Jardine, William M. 1927. The year in agriculture. The
Secretary’s report to the President. Yearbook of Agriculture
(USDA) p. 1-120. For the year 1926. See p. 66.
• Summary: “No single agency has done more to develop
the soy-bean industry in the United States than has the
Department of Agriculture. Introduced from the Orient many
decades ago, the soy bean only recently attained a recognized
place in the cropping system of American farmers. As
late as 1917 less than 500,000 acres were devoted to the
growing of soy beans for all purposes. In 1924 there was
a total of 2,500,000 acres, of which about 1,000,000 acres
were used for hay, 1,000,000 acres for pasture and ensilage,
and 500,000 acres for seed. This increase in the acreage
devoted to soy beans in the United States is largely due to the
development of better-adapted varieties.”
Note: William M. Jardine of Kansas was secretary of
agriculture (1925-29) under President Calvin Coolidge.
He was the brother of James T. Jardine, who was head of
USDA’s Office of Experiment Stations from 1931 to 1946.
Address: Secretary of Agriculture.

2527. Morse, W.J. 1927. Soy-bean output increasing in
United States. Yearbook of Agriculture (USDA) p. 671-73.
For the year 1926.
• Summary: “Although introduced as an unknown immigrant
from the Orient many decades ago, not until recently has
the soy bean won a recognized place in the cropping system
of American farmers. The great interest shown in the soy
bean and its products and the largely increased acreage and
production during the last decade indicate that it is destined
to become a crop of considerable economic importance in
the United States.
“In 1917 less than 500,000 acres were devoted to
soy beans for all purposes. In 1924 there were 2,500,000
acres, of which about 1,000,000 acres were grown for hay,
about 1,000,000 acres for pasture and silage, and more
than 500,000 acres for seed production. About 2,283,000
bushels of seed were produced in 1917, while in 1924 nearly
10,000,000 bushels of seed and 1,360,000 tons of hay were
produced. Although the increase in acreage has been general
over the eastern half of the United States, the most marked
increases have been in the Corn Belt States and in a few
of the Southern States. In 1924 the five leading States for
total acreage were Illinois, 747,000; Missouri, 400,000;
North Carolina, 255,000; Indiana, 210,000; and Tennessee,
167,000; and for seed production North Carolina, 2,560,000
bushels; Illinois, 1,548,000 bushels; Missouri, 1,379,000
bushels; Ohio, 728,000 bushels; and Indiana, 650,000
bushels. The soy bean can now be grown successfully in
any climate suitable to corn or cotton. The Department of
Agriculture during the past 10 years has developed, through
introduction and by breeding methods, varieties which have
extended the range of profitable soybean culture far beyond
what were at first considered its limits. The principal uses
of the soy bean are hay, pasture, silage, grain, oil and oil
meal, and human food. With such a wide range of uses the
production of the soy bean is no longer localized and its
increasing importance is assured.
“Gaining Favor as Forage: As a forage crop alone, it is
not likely that the soy bean will become a major field crop
in the United States. However, even as a forage crop it has
gained steadily in favor as indicated by the increased acreage
from year to year. The forage is preserved either as hay or
silage, or cut and fed green as soilage. It is also pastured
extensively with sheep and hogs. Not infrequently, the soy
bean is employed as a green manure or summer cover crop
in orchards. Unlike most other legumes the seed is rich in oil
which makes the soy bean an important source of vegetable
oil. Although the soy bean will no doubt continue to grow
in importance as a forage crop, indications are that the
future increase in soy bean acreage will be largely for the
production of oil and oil meal. During the past few years, oil
mills in the Corn Belt States and some of the Southern States
have crushed fairly large quantities of domestic beans, and
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found ready markets for the oil and oil meal.
“Soy-bean oil is used largely in the manufacture of
soaps, paints, varnishes, linoleum, enamels, lubricating oils,
printing ink, waterproof goods, salad oils, and substitutes for
rubber, lard, and butter. The oil has now an important place
in the world’s trade and commercial utilization of vegetable
oils. The cake or oil meal remaining after the oil is extracted
is a highly concentrated and nutritious feed, and is relished
by all kinds of livestock.
“As an article of food, the use of the soy bean in the
United States has been very limited. For many years a few
food companies have manufactured special soy-bean flour
products. The number of such concerns producing soy-bean
food products has increased to a considerable extent during
the last few years. Soy beans are now being made into
breakfast foods, crackers, wafers, soy sauce, bean curd, soy
flour, and special flour preparations for various purposes.
One of the most recent developments is the manufacture of
soy sauce and bean curd from domestic grown beans. This
has been found a most profitable industry in some parts
of the Corn Belt, and soy sauce has now a fairly extensive
market in the United States.
“Improved Production Methods: Increased acreage
and greater utilization of the soy bean have brought about
improved methods in planting, culture, and harvesting.
Implement manufacturers, who in the past took no interest
in the soy bean, are now actively engaged in a study of the
planting, cultural, and harvesting problems of the crop. The
development of an efficient method of harvesting the seed
crop has been one of the serious problems connected with
the production of soy beans. Many types of machines are
now on the market, ranging from the single-row harvester
to broadcast harvesters of the beater type and the combine
harvester like those used in harvesting wheat and other small
grains.
“Because of this rapid increase in the importance of the
soy bean, State experiment stations have greatly extended
their investigations of the different feeding problems, such
as the value of soy-bean silage, hay, grain, pasture, and oil
meal. One of the most outstanding results of this work has
been the use of a mineral mixture with the grain and meal.
Extensive feeding trials with hogs and poultry have shown
that when minerals are added to a soy-bean ration the results
compare favorably with those from a ration of tankage and
meat scrap.
“In the last decade the soy bean has advanced from a
position of minor to one of major importance. Previously soy
beans were grown only occasionally, usually as a substitute
crop when clover or some other crop failed. At the present
time the plant is grown regularly for hay, grain, and pasture,
and with corn as silage.”
A photo shows: “Best results in making soy-bean hay
are obtained where the vines are piled in tall, narrow cocks.”
Address: USDA, Washington, DC.

2528. Morse, W.J. 1927. Soy-bean varieties newly developed
for U.S. farms. Yearbook of Agriculture (USDA) p. 676-79.
For the year 1926.
• Summary: “The acreage of soy beans in the United
States increased from about 500,000 acres in 1917 to over
2,500,000 acres in 1924. This enormous increase in the use
made of soy beans in this country has been largely due to
the development of better-adapted varieties. The number of
real or supposed varieties has increased very rapidly in the
United States during the past few years, resulting in much
confusion concerning varietal names and characters. In
many instances disapointment and loss have been caused to
the grower by the lack of reliable information, and the soy
bean brought into disfavor in some localities. At the present
time about 60 varieties of soy beans are handled by growers
and seedsmen in the United States. Varietal names greatly
exceed the number of true varieties, for different varieties
are often sold under the same name and different names are
often applied to the same variety. It is therefore essential
not only to know the name of a desired kind, but also its
varietal characteristics in order to prevent substitution in
purchasing seed. Varieties of soy beans are differentiated
largely by the color and size of seed, though they also differ
in time of maturity, habit of growth, disposition to shatter
their seed, disease resistance, oil and protein content, and in
yield of forage and seed. They vary also in their adaptation
to climate and soil. Some varieties are especially suitable for
fertile land, others for less productive land; some for early
planting, others for late planting; some for a seed crop, others
for forage; some for planting with corn, others for planting
with Sudan grass and sorghum. One may find a few varieties
or even a single variety adapted to the climate of a certain
section which will fill all the local requirements of the crop.
No single factor has greater influence upon the success of the
crop than the selection of the right variety to meet the needs
and the conditions of the section where it is to be grown.
“Only Eight Varieties Grown in 1898: Previous to
the numerous introductions made by the United States
Department of Agriculture, beginning in 1898, there were
not more than 8 varieties of soy beans grown in the United
States, namely, Mammoth Yellow, Ito San, Butterball,
Guelph or Medium Green, Eda, Ogemaw, Buckshot, and
Kingston. All of these varieties were rather limited in
adaptation, and at present the Ito San and Mammoth Yellow
are the only ones grown to any appreciable extent. In 1907,
23 varieties of soy beans were being grown, and of these 15
were introductions made by the department prior to 1905.
Vigorous efforts were inaugurated about 1907 to obtain
additional varieties through consuls, agricultural explorers,
foreign seedsmen, and extensive correspondence with
missionaries and others until in 1909 the department had in
its trials about 200 distinct varieties; by 1913, 400 varieties;
by 1919, 600 varieties, and by 1925, about 1,200 varieties.
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“The records of introduction indicate that every Chinese
village has its own distinct varieties. There is no seed trade
in China, consequently local varieties are never widely
disseminated. Undoubtedly numerous varieties are yet
obtainable from the agriculturally unexplored villages of
China, Manchuria, Korea, Japan, and India.
“When new introductions are received they are
thoroughly tested at Arlington Experiment Farm the first
year, and if mixed, single plant selections are made for
the second year’s test. After three years’ work with these
selected strains, those giving the best results in comparison
with standard varieties are disseminated among the State
experiment stations, where they are grown again under
careful observation and test conditions. Finally seed is
distributed among farmer cooperators who assist the
department in its practical field investigations. Varieties that
appear promising in these field trials ultimately are assigned
suitable varietal names and made available for general use
and distribution in the localities to which they are adapted.
“One thousand varieties introduced: During the past
20 years more than 1,000 varieties have been introduced
into the United States from China, Japan, Manchuria, India,
Korea, Siberia, and the East Indies. Several of these have
become established in American agriculture, either as direct
introductions or as selections from introductions. Others,
introduced in the past year have proven so valuable in trials
that they are deemed important acquisitions and doubtless
will become widely grown. It is universally appreciated and
acknowledged by all soy-bean authorities that the annual
introductions of soy beans into the United States have been
of fundamental importance in the rapid rise of the crop in
public favor.
“The soy bean lends itself readily to improvement.
Considerable breeding work is being carried on by the
department, several State experiment stations, and a few soybean growers. Although the Orient abounds with varieties,
it is evident that they are the result of natural crossing
and selection, as very little breeding work has been done.
Introductions, for the most part, are admixtures, containing
two or more varieties. The progeny of individual plants
has shown decided differences in yield of forage and seed,
in tendency to shatter, in maturity, and in oil and protein
content. Many new varieties have been introduced into the
seed trade of the United States as a result of selection work.
Some of these varieties originated from natural hybridization
and a few are almost certainly mutations or sports. The most
important of such varieties are Chestnut, Dixie, Goshen
Prolific, Hamilton, Herman, Illini, Ilsoy, Lexington, Mikado,
Minsoy, Peking, Sooty, Soysota, Virginia, Wilson-Five,
and Wisconsin Black. Introductions without selection have
given us the following important varieties: Biloxi, Black
Eyebrow, Chiquita, Columbia, Haberlandt, Hahto, Hoosier,
Laredo, Manchu, Mandarin, Morse, Old Dominion, Otootan,
Southern Prolific, Tarheel Black, Tokio, Wea, and Yokoten.

“Work justified by results: The results that have been
obtained by this wholesale search have justified the work and
expense many times over. When the department work began,
the soy bean was a very minor crop, and of importance only
in limited areas, owing primarily to the lack of suitable
varieties. To-day, its culture, due to a wide range of excellent
varieties, is widespread and lends substance to the belief that
the soy bean will become one of our major crops.
“Table 24 shows the total value of soy-bean seed and
hay produced in 1924 by varieties introduced and developed
by the department. These data, which do not include the
value of the soy beans pastured or fed as silage, indicate that
over half (52 per cent) of the total soy-bean hay and seed
produced in the United States was obtained from these new
varieties. The wide use that is being made of these varieties
shows most conclusively the effect this introduction and
breeding work has exerted on the development of the soybean industry in the United States.”
Photos show: (1) Field trials of varieties of soy beans at
Clemson College, South Carolina. (2) Two men standing in
a “field of Otootan soy beans, one of the newer introductions
by the United States Department of Agriculture.”
Table 24 has six columns: 1. Variety (18 varieties). 2.
Year introduced. 3. Estimated value as seed. 4. Estimated
value as hay. 5. Estimated value, total. 6. Percent of value
of all soybean hay and seed. Those with the highest percent
of value are: Midwest 11.4%. Manchu 6.8%. Virginia 6.7%.
Wilson 6.2%.
The 18 varieties, listed alphabetically, are: Biloxi, Black
Eyebrow, Ebony, Hamilton, Haberlandt, Laredo, Lexington,
Manchu, Midwest, Minsoy, Mandarin, Morse, Peking,
Tarheel Black, Tokio, Virginia, Wisconsin Black, Wilson.
Address: USDA, Washington, DC.
2529. Mumford, H.W. 1927. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 40:1-288. For the year
ended June 30, 1927.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Many new strains tried
out to improve soybeans: High and low oil lines developed
further (p. 41-43). New Manchu strain best yielder in
soybean tests (p. 43). Soybean yields again increased by
inoculation (p. 44). Some cowpea nodule bacteria also
function on soys (p. 44). Wheat yields again unaffected by
soybean crop (p. 45).
Livestock investigations: Soybean test compares
hogging down vs. dry lot (p. 82-84; An investigation “on
the relative values of hay and seed types of soybeans when
planted with corn for hogging-down. Also, the effect of these
types of soybeans upon the quality of the resulting pork
when they are hogged-down with corn...” The results of the
year’s work is summarized). Hogs should be fed less than 12
percent of beans (p. 84-85). Method sought of getting hard
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pork from soybeans (p. 85-86). Soybeans and their products
compared for cattle (p. 101-02). Dairy investigations: Cows
do only slightly better on ground soy hay (p. 148-50).
Agricultural economics: Illinois soybeans go to widely
scattered markets (p. 195-96).
Farm mechanics: Efficiency of combine on Illinois crops
studied (p. 212-13; “The first combine was used in Illinois in
1924 to harvest soybeans, but has since been used to some
extent in harvesting every small grain crop, soybeans, and
the clover and grass seeds. Tests of combines in 1926 show a
loss of 8.89 percent in harvesting soybeans and a loss of 4.72
percent in harvesting wheat.” Fifty-two of the 63 combine
owners in the state were visited, and records received from
them. Table 84 shows the number of acres harvested by each
combine and the grade of crop harvested. A more complete
report of the preliminary study of combines in Illinois is
reported in Circular 316, ‘Combines in Illinois’”).
Bean [soybean] harvesting losses again lowered by
combines (p. 213-17; A photo, p. 216, shows soybeans being
harvested with a combine on the Illinois Experiment Station
farm).
Note: One section in this report is titled “Many
worthless bacterized fertilizers found” (p. 44). These
fertilizers are promoted as containing bacteria for soil
inoculation. The word “bacterized” seems to have been
coined in about 1915 (“A method of treating peat to make it
more active as a fertilizer and as a medium for the growth
of nitrogen-fixing bacteria {so-called bacterized peat})...”
Address: Dean and Director of the Station, Urbana, Illinois.
2530. Powell, Fred Wilbur. 1927. The Bureau of Plant
Industry: Its history, activities, and organization. Baltimore,
Maryland: The Johns Hopkins Press. 121 p. Index. 23 cm.
Institute for Government Research (Washington, DC).
Service Monographs of the United States Government No.
47. [185 ref]
• Summary: Contents: Foreword. 1. History: Anticipatory
period, prior to 1839, preliminary period 1839-1862,
formative period 1862-1901, period of development, since
1901.
2. Activities: Plant nutrition investigations, seed
introduction (new and rare seed distribution, seed testing),
foreign plant introduction, plant breeding and selection,
promotion of improved cultural methods, promotion of
improved methods of handling of crops, promotion of
utilization of plants and plant products, investigations in
systematic botany, general physiological and fermentation
investigations, ecological investigations, biophysical
investigations, investigations in plant diseases.
3. Organization: General administration, scientific
offices (incl. seed laboratory, foreign plant introduction, crop
physiology and breeding, horticulture, forage crops, drug,
poisonous, and oil plants, plant geography and physiology,
botany, nematology, biophysical laboratory, pathological

laboratory, mycology and disease survey, vegetable
and forage diseases, gardens and grounds, Arlington
Experimental Farm).
Appendix: 1. Outline of organization. 2. Classification
of activities. 3. Publications. 4. Field stations. 5. Laws. 6.
Financial statements. 7. Bibliography.
“History. The Bureau of Plant Industry, one of the
scientific branches of the Department of Agriculture, was
organized in 1901... through the combination of six divisions
concerned with the problems of plant life in its relations
to agricultural production and utilization... Following the
example of [Benjamin] Franklin, who served in England
from 1764 to 1775 as agent of the colony of Pennsylvania,
American naval and consular officers adopted the practice of
sending home seeds and cuttings of foreign plants with the
idea of introducing new varieties in this country. This was
left to the initiative of individual officials until 1819, when
William H. Crawford, Secretary of the Treasury, addressed
a circular letter to American consuls, requesting them to
send to collectors of ports, useful plants and seeds for
distribution...
“In 1836 the Commissioner of Patents, Henry L.
Ellsworth, on his own initiative and independently of his
office, undertook to distribute seeds and plants of foreign
origin to farmers throughout the country, using for the
purpose the franks of certain Congressmen; and in his annual
report for 1837 he urged the creation of an agency to receive
and distribute such materials and the encouragement of
agriculture in other ways...
“The result of this suggestion was an act passed in 1839
(Act of March 3, 1839) granting an appropriation of $1000
‘out of the patent fund to be expended by the Commissioner
of Patents in the collection of agricultural statistics and for
other agricultural purposes.’ A part of this appropriation was
expended in collecting and distributing seeds, a service for
which Congress first made specific provision in 1852...
“In 1862 (Act of May 5, 1862) the Department of
Agriculture was created as an independent establishment
under a Commissioner reporting to the President and to
Congress. The first Commissioner of Agriculture was Isaac
Newton of Pennsylvania...
“In 1865 an experimental farm was established in
Washington [DC] on a tract of approximately forty acres
at Twelfth and B Streets, N.W... By act of March 3, 1899,
the Secretary of War was authorized to grant from year to
year, permission to the Department of Agriculture to use
temporarily as testing grounds, a maximum area of seventyfive acres in Potomac Park. As early as 1890 (Act of July 14,
1890), an appropriation had been granted for the preparation
of such tract of not over eighty acres in the Arlington estate
in Virginia... By act of April 18, 1900, Congress transferred
to the Secretary of Agriculture about four hundred acres
of this estate for use as ‘a general experimental farm in
its broadest sense.’... About the end of the year [1900] the
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Office of Seed and Plant Introduction was separated from the
Division of Botany and made an independent office.”
“In his report for the fiscal year 1900 the Secretary of
Agriculture stated that ‘four Divisions of the Department
closely allied by the nature of their work, have become
affiliated and have perfected arrangements for a close
coöperation and union along the lines set forth. To this
association I have given the name of the Office of Plant
Industry.’ This change received legislative sanction the
following year, when in the agricultural appropriation act
for 1902 (Act of March 2, 1901; 31 Stat. L., 922, 926),
the Bureau of Plant Industry was created to centralize and
develop the work which had been done by the Divisions of
Botany, Pomology, Vegetable Physiology and pathology,
Agrostology, Gardens and Grounds and Seeds. By executive
order the Arlington experimental farm, the investigations in
the production of domestic tea, the work on foreign seed and
plant introduction, and the congressional seed distribution
were incorporated in the new Bureau.”
The section titled “Foreign plant introduction” (p.
17) lists “soy beans” as one of the plants introduced. Also
discusses: Arlington Experimental Farm (p. 9-10, 42, 75, 8990). Foreign seed and plant introduction (p. 1-4, 8-11, 16-18,
38, 47-49, 80, 87, 92-94, 98-99). Address: Editor, The Inst.
for Government Research, Washington, DC.
2531. Williams, C.B. 1927. History and achievements of
research in agronomy in North Carolina during fifty years
(1876-1927). Raleigh, North Carolina: North Carolina
Experiment Station. 36 p. Unpublished typescript.
• Summary: “During the early years of the North Carolina
Experiment Station, its work in the field of Agronomy was
carried on mainly by the Director and his assistant chemists.
Later on the efforts of the Botanist, Gerald McCarthy (18881897), and of the Horticulturist, W.F. Massey (1889-1905),
were devoted to some problems in this particular field.
“On Agronomy subjects, McCarthy devoted himself
mainly to laboratory studies on the purity and vitality of farm
seeds and to the preparation of bulletins on “Lucerne as a
Forage Crop” (No. 60), “Indian Corn” (No. 65), “Weed Pests
of the Farm” (No. 70), “Best Agricultural Grasses” (No. 73),
and “Grass and Forage Crops” (No. 80a); While Massey
confined himself chiefly, outside of his special field of
Horticulture, to publicity and to the preparation of bulletins
or general agricultural subjects such as “Agricultural
Suggestions to the Waldesians” (Special Bul. No. 28) and
“Farming in North Carolina” (No. 162).
“At its December meeting in 1885, the State Board
of Agriculture, under which the N.C. Experiment Station
operated from its establishment on March 12, 1877 until
the passage of the Hatch Act on March 2, 1887, purchased
for field experimental purposes a ten-acre farm, located
one and a half miles northwest of Raleigh and adjoining
the property of the State Agricultural Society. To this was

added 25 acres more by a gift from said Society, making 35
acres for buildings and for field experiments with different
crops and fertilizers. During April of the following year,
Milton Whitney assumed charge of the experimental field as
superintendent. He remained with the Station in this capacity
until December 1887, at which time he resigned to take up
work with Clemson College, South Carolina, and later with
the Maryland Experiment Station, U.S. Weather Bureau
and Federal Bureau of Soils. It was while connected with
this Station that Whitney started his studies on the physical
properties of soils and the relation of meteorology to plant
growth.
“During 1887, J.R. Chamberlain became connected
with the Station as Agriculturist. He was succeeded by
F.E. Emery, three years later, who remained Agriculturist
until 1899. Associated with him part of the time was J.M.
Johnson, as assistant in livestock work, who remained in the
Department from July 1897 to July 1901. During the period
covered by Chamberlain and Emery, the Agriculturist had
charge of all the work now embraced in the Departments
of Agronomy and Animal Husbandry. Following Emery as
Agriculturist came B. Irby who acted in this capacity from
August 1899 until July 1901; and C.W. Burkett, from July
1901 to July 1906.
“In July 1906, C. B. Williams, entered upon the duties
of the first Agronomist of the Station, which position he has
held up to the present, except for one year.
“Early History of Agronomy Work: From the time of
its establishment, the study of value of different fertilizing
materials, and fertilizers, and the plant-food requirements
of the different soils of the State has occupied a prominent
place in the work of the Station. Director Dabney in the
Station Report for 1881 stated that ‘the subject which
most interests our people is that of fertilizing the soil.’ The
earliest publications dealt mainly with formulas for making
composts, where to buy and how to make bones useful,
the most reliable fertilizers, the use of different fertilizing
materials, experience with homemade manures, finely
ground phosphate rock, value of Peruvian guano, value
of marl, and how to use cotton seed, ashes (leached and
unleached),... the growing of soybeans, alfalfa, cowpeas, and
crimson clover.
Page 3: Field Experiments with Farmers: During the first
year after the establishment of the Station, field experiments
with different fertilizing materials were conducted with
six farmers living in Orange and Chatham counties, using
cotton, Irish potatoes, oats and turnips as crops for the
studies. In 1889, a number of forage crops, including
soybeans, sugar cane, sorghum, pearl millet, Canada field
pea, sunflower, flax, broom corn, Kaffir corn and ramie were
tested out on the farms of farmers in various localities of the
State with very satisfactory results.”
Pages 6-7: “Since 1900 to the present, Agronomy work
has been conducted continuously on the College farm, the
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main lines having been in soil fertility investigations; a
comparison of various carriers of lime, phosphoric acid,
potash and ammonia; regular fertilizer experiments; variety
tests of cotton, corn, soybeans, cowpeas, alfalfa, wheat, oats,
rye and barley; crop rotations, grasses and grass mixtures for
hay and pasturage; value of corn suckers; spacing tests with
cotton and corn; rata and date of seeding tests with small
grains; method of fertilizer application to different crops; and
the improvement of staple crops by seed selecting.”
Page 14: “5. Very extensive field trials of all obtainable
varieties of cowpeas, soybeans, cotton, oats, wheat, rye,
corn, barley, tobacco and peanuts have been carried on and
the results made available to farmers.”
“8. Promoted the wider growth and use within North
Carolina of the soybean crop.
“12. Injury to corn and soybeans has resulted from
liming some of the sandy soils of the Coastal Plain to
neutrality. This injury is independent of the form of lime
used.”
Page 15:
“16. Inheritance of certain characters in cotton and
soybeans have been studied.
“18. Through variety tests and selection work the
yielding powers of corn, small grains and soybeans have
been greatly improved on farms of the State.
“19. The best rates of seeding for small grains and
soybeans have been determined by careful field tests.
“21. The best planting dates for small grains for
Piedmont soils and for soybeans and cotton for different
sections of the State.
“27. Shows that usually soybeans is [sic] a larger yielder
of seed and hay than cowpeas.”
Page 16:
“V–On Methods of Harvesting and Utilizing Crops.”
2. By analyzing the corn plant, cowpea and soybean
vines at different stages of growth to determine the beet time
to cut each of these for obtaining the greatest amount of food
material per acre of best quality.”
“VI–On Farm Drainage, Machinery, and Buildings.”
“3. Made known to farmers the different makes of
soybean harvesters manufactured in the State and given a
brief description of the special features of each.”
Pages 20-25: Contains a complete bibliography of all
serial publications issued by the North Carolina Experiment
Station and the State Department of Agriculture–Bulletins,
Circulars, Press Bulletins, etc.
Source: Charles Burgess Williams Papers, MC 00016,
Special Collections Research Center, North Carolina State
University Libraries, Raleigh, North Carolina. Address:
Chief, Div. of Agronomy, Raleigh, North Carolina.
2532. Owen, Forrest V. 1928. Inheritance studies in
soybeans. III. Seed-coat color and summary of all other
Mendelian characters thus far reported. Genetics 13(1):50-

79. Jan. [13 ref]
• Summary: Early U.S. review of the literature on soybean
genetics. Address: Maine Agric. Exp. Station, Orono.
2533. Morley, John. 1928. An anniversary tribute to Dr.
Piper. National Greenkeeper (The). Feb. 6. p. 6-7.
• Summary: “His interest in the improvement of turf led to
the establishment of the Green Section of the United States
Golf Association in 1921, of which he was Chairman until
his death.” At the time of his death he was America’s most
famous turf expert.
“He loved those who love God best. Indeed it may
be said of him that his love of God and his love of man
were alike.” “He always fought for truth and justice. In his
veins the stream of life coursed full warm and red. Fear of
criticism never sealed his life. He denounced wrong and
always applauded good. He was the friend of all whom he
knew to be honest. He was sincere as sunlight. The greatest
thoughts in his mind were devoted to the interests of others.”
A full-page photo shows Dr. Piper.
2534. Hankins, O.G.; Ellis, N.R.; Zeller, J.H. 1928. Some
results of soft-pork investigations, II. USDA Department
Bulletin No. 1492. 50 p. Feb. Research done in cooperation
with 6 state experiment stations. [9 ref]
• Summary: Contents: The soft-pork problem: Cooperation
in the investigations, Fundamentals of the problem,
Broadened scope of the work. Relation of composition of
fat to firmness of carcass. Results of the investigations: A.
Corn with nonsoftening supplements following peanuts.
B. Corn with tankage following soy beans. C. Corn with
tankage following soy beans supplemented with a medium
ration of shelled corn. D. Soy beans with corn in definite
proportion. E. Rice bran with tankage. F. Rice bran with
tankage followed by corn with tankage. G. Rice polish with
nonsoftening supplements followed by corn and brewers’
rice with nonsoftening supplements. Summary. Literature
cited. Address: 1. Animal Husbandman; 2. Assoc. Biological
Chemist; 3. Asst. Animal Husbandman. All: Animal
Husbandry Div., Bureau of Animal Industry, USDA.
2535. Helm, C.A. 1928. Planting and cultivating soybeans
for seed. Missouri Agricultural College, Extension Circular
No. 192. 4 p. Feb.
Address: Columbia, MO.
2536. Morse, W.J. 1928. Soybeans for feed and fertility.
Paper presented at the 29th annual meeting of the
Association of Southern Agricultural Workers. 5 p. Held 2
Feb. 1928 at Memphis, Tennessee. *
• Summary: “More general recognition by farmers of the
value of hay, pasture, seed, and oil meal undoubtedly will
further stimulate the production of soybeans, especially
in livestock sections. Reduced cost of production which
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agronomists are successfully bringing about, will naturally
provide cheaper home-grown protein concentrates, and,
therefore, more economical production of farm animals.”
Address: USDA, Washington, DC.
2537. Odland, T.E.; Garber, R.J. 1928. Size of plat and
number of replications in field experiments with soybeans. J.
of the American Society of Agronomy 20(2):93-108. Feb. [2
ref]
Address: Dep. of Agronomy, West Virginia Agric. Exp.
Station, Morgantown, WV.
2538. USDA Bureau of Animal Industry, Service and
Regulatory Announcements. 1928. Changes in directory:
Meat inspection granted. Feb. p. 1. For Jan. 1928.
• Summary: The first entry is: “110. Oriental Show-You Co.,
Columbia City, Indiana.”
2539. Beattie, Kent. 1928. Charles Vancouver Piper and the
flora of the Pacific Northwest. Proceedings of the Biological
Society of Washington 41:61-66. March 16. [46* ref]
• Summary: “Professor Piper’s studies of the flora of the
Pacific Northwest may be divided into three periods:” (1)
1883 to 1892 when he resided in Seattle; (2) 1892-1903
during which he was Professor of Botany and Zoology at the
State College of Washington at Pullman; and (3) 1903-1926
when he was connected with the USDA in Washington, DC.
“Even in his student days he had become a collector
of plants. Specimens are in herbaria gathered by him as
early as June, 1883. He became a member of the Young
Naturalists Club of Seattle. After his graduation he helped
his father in his business but devoted much time to botanical
exploration... In 1885 he was a member of the third party
ever recorded as having climbed to the summit of Mount
Reanier. The party consisted of eight men... and included the
naturalist John Muir.” His first article, entitled “A Mountain
Meadow,” was published in 1889.
“He spent the school year 1899-1900 at Harvard
University [in Massachusetts. Note: He was a fellow at
Harvard’s Gray Herbarium for one year]. During this year
he completed most of the work on his catalogue which was
published as volume 11 of the Contributions of the United
States National Herbarium.
“He believed that species were human concepts and
names were conveniences. Rules of nomenclature were
acceptable in so far as they were useful. He described and
published over 100 new species and varieties of plants.”
The genus Piperia was named after him. A considerable
number of species also bear his name. “Professor Piper was
not primarily a laboratory and herbarium man. He was a
field botanist. He knew and loved plants as they grew out of
doors.”
There follows a bibliography of his writings relating to
the Pacific Northwest, by Miss Mary R. Burr.

2540. Wilkins, F.S. 1928. Where soybeans replace oats:
Wapello County, Iowa, community finds soys yield more and
pay better. Wallaces’ Farmer 53(12):477. March 23.
• Summary: In Washington township, Wapello County,
Iowa, the author was surprised to find that the acreage of
soybeans is greater than that of oats. Address: Iowa Agric.
Exp. Station.
2541. Blasingame, R.U. 1928. The combine in Pennsylvania.
In: 1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 7-8.
• Summary: “During the 1927 harvest season we made
some studies pertaining to the use of the combine harvester
in Pennsylvania. This work was done under the Power and
Labor Purnell Project No. 705 in the Department of Farm
Machinery in cooperation with the Division of Agricultural
Engineering of the United States Department of Agriculture.
A 9-foot Case combine harvester was operated on the college
farms in the harvesting of 21 acres of oats and 40 acres of
wheat.”
“While there were only about four or five machines
owned and operated by farmers in Pennsylvania in 1926,
there were nearly 30 in 1927.”
“Several combine owners have used their machines for
harvesting buckwheat and soybeans... We visited Paul Wolff
on November 16 while he was harvesting soybeans. There
was a rain the night before which made harvesting almost
impossible but Mr. Wolff made one round for our benefit. We
made a blanket test on this machine which showed a loss of
about 3 per cent even though the beans were very tough and
hard to thresh. We were unable to find any unthreshed beans
which were fully matured.”
“I believe that in the neighborhood of 100 new
combines will be sold in the state during 1928... In talking
to threshermen in the state I find that they are of the opinion
that the combine will have a very rapid sale within the next
few years. A few of the most progressive threshermen are
thinking seriously of purchasing combines for custom work.”
The farmers in this state are interested in saving
the straw. Address: Agricultural engineer, Purdue Univ.
[Indiana].
2542. Blauser, I.P. 1928. The combine in Illinois. In: 1928.
Present Status of “Combine” Harvesting: Papers, Discussion,
and Reports Presented at the “Combine” Session of the
Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 13-14.
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• Summary: “At the present time there are more than 300
combines in Illinois. Even though the combine is new in
Illinois, the first use being in October, 1924 [for harvesting
soybeans on the Garwood Brothers’ farm near Stonington,
Illinois], the growth has been rapid. Last year there were
sixty-four combines in the state and two years ago, 12.
“This is the third year that we have made efficiency
tests of the combine. For two years the work was carried on
by the farm mechanics department alone. This past year the
United Stated Department of Agriculture cooperated with
the departments of farm management, agronomy, and farm
mechanics of the University of Illinois.”
“During this past year, in cooperation with the United
States Department of Agriculture, twenty-nine combines
were tested in small grains and twelve in soybeans.” This
survey of 12 combines (including five different makes)
operated in Illinois in the fall of 1927 provided the following
information: “The loss varied from 5.75 to 22.59 per cent,
with an average loss of 11.38 per cent. Here again [as with
wheat] the big loss occurs back of the cutter bar, because
of the low pods, thin stand, low branches, down beans,
and uneven ground. Where the beans were very thin on the
ground [low plant populations] or where they were planted
in rows, the pods formed very low on the stems; in many
cases only an inch or two above the ground, and often with
the pods touching the ground. With very level ground, some
of the combines were able to cut as low as 3 to 4 inches, but
even at that low cutting there may be one or two pods may
be left on many of the stubbles. The loss by [through] the
machine averaged 1.81 per cent, while the loss back of the
cutter bar averaged 9.85 per cent.”
“There are a few suggestions that should be made to the
combine manufacturers, partly from observations and partly
from requests by combine users: 1. Increase the separating
capacity. 2. Do not use too wide a cutter bar in this section.
3. Make an adjustable reel. 4. Close the feeder housing to
prevent loss. 5. Make the sieve adjustment easier. 6. Use
shoes on the cutter bars, so that the cutter bar will float.
7. Make a more efficient divider at the grain end of the
platform. 8. Design platform to cut lower.”
A wide photo shows a McCormick-Deering combine
pulled by the same make of tractor. The caption reads: “The
‘combine’ is working a revolution in American farming
methods unprecedented by any other machine, except
possibly the tractor.” Address: Instructor in farm mechanics,
Univ. of Illinois.
2543. Godfrey, G.H. 1928. Legumes as rotation and trap
crops for nematode control in pineapple fields. University of
Hawaii, Experiment Station of the Association of Pineapple
Canners, Bulletin No. 10. 21 p. March.
• Summary: “In the early spring of 1927 it was decided to
plant various legumes in pineapple land badly infested with
nematodes in order to test these crops for their possible value

in connection with pineapple culture.” A three-acre site was
chosen in “one of the Hawaiian Pineapple Company fields
in the Helemano section near Wahiawa, Island of Oahu,
Territory of Hawaii.”
The section titled “Soy bean (Glycine hispida)” states:
“The Laredo soy bean secured from the Bureau of Plant
Industry, Washington, DC, was planted as the one variety of
soy bean which has been distributed in the States as being
distinctly root-rot resistant. In our tests the root-rot resistance
held as compared with other known susceptible varieties,
but in other respects this variety proved itself to be distinctly
inferior. It early became eaten by the so-called Japanese
beetle. For this reason and because of its poor growth in
general it was early eliminated from consideration.” Also
discusses: Cowpea. Hawaiian Sugar Planters’ Association.
Producers Cooperative Honolulu.
2544. Hamilton, T.S.; Mitchell, H.H.; Kammlade, W.G.
1928. The digestibility and metabolizable energy of soybean
products for sheep. Illinois Agricultural Experiment Station,
Bulletin No. 303. p. 237-95. March. [49 ref]
• Summary: Sheep were fed soybean hay, straw, and seeds,
and soybean oil meal, hydraulic, expeller, and solvent
processed.
2545. Heitshu, D.C. 1928. The combine in Virginia. In:
1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 11-12.
• Summary: “At the present time there are four combines
in Virginia, all being new machines this year. Three were
in use during the small grain harvest, the fourth being sold
for the soybean harvest. One of the first three machines was
not used during the soybean harvest so that three combines
operated in Virginia in both the small grain and soybean
harvests. One of them was the machine controlled by the
experiment station and it was used to harvest rye, wheat, oats
and soybeans in southwestern Virginia. The other machines
harvested only wheat and soybeans.”
“The soybeans harvested this fall seemed to store
without any trouble. The moisture determinations have
not been completed as we were cutting soybeans as late as
November 23. While the clean soybeans from the combine
seem to be keeping perfectly, old soybean growers say that
the trash must be left in the beans harvested by any of the
field harvesters if they are to keep without heating. Soybean
specialists are inclined to believe that the high content of
oil present in the beans removes practically all danger of
moisture troubles in storage.”
“Seventy-five acres would seem to be the maximum
single crop of small grain to be grown for the present
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small-sized combine. Since the ripening of soybeans can
be controlled to some degree by their planting time the
maximum for this crop may be larger. However, because
of the damp weather and short days encountered during the
soybean harvest an acreage much over one hundred is not to
be recommended.”
“When the soybean industry grows to the point that
there is a large demand for the bean, other than for seed,
more erect varieties than are now grown in Virginia will
be better adapted to the combine. Non-shattering strains of
soybean are of great importance, for on several occasions the
natural shattering losses ran higher than the total machine
losses.
“In considering the combine itself, it seems that the
machine is basically unbalanced for eastern use. The present
small combine is purely a small edition of other tried and
time-proven older and larger machine...In view of our
experiences the following proportions are approximately
what are needed to load the entire machine efficiently:
Cylinder, 100 per cent; cutter bar, 75 per cent; separator,
125-150 per cent. This same machine with a propersized extension for the cutter bar would meet almost any
harvesting conditions met with anywhere in the country.
“In connection with the mechanical features of the
combine, it may be well to mention that there seems to be no
place for the power take-off type of machine in Virginia. The
auxiliary engine type has so many advantages that the extra
investment called for is very well spent.
“The saving of the combined straw is purely a
mechanical problem. A hayloader will save it...”
“While the combine handles the small grains
satisfactorily at rated speeds, the same cannot be said for it in
soybeans. The ‘Virginia’ soybean is grown very extensively
in our state. Indeed, the three combines harvesting soybeans
this fall worked in this variety only. For the Virginia variety
the recommended cylinder speeds proved too high, and a
careful inspection of the various tests indicate that a cylinder
speed of 2500 feet per minute is the maximum to be used,
and that approximately 2300 feet per minute is the best for
beans in good threshing condition.
“The Virginia soybean is primarily a hay variety and
with its tough, heavy stems an increase in vibrator, riddle,
and fan speeds is necessary to secure a good, clean job of
separation. While all of our work was done with Virginia
soybeans we believe that an increase in the separator speeds
is desirable for all varieties.
“For our field conditions the three-wheel crosssuspension with a hinged header is practically a necessity for
satisfactory performance. In small grains that are standing
erect the two-wheel combine with a rigid header works
very satisfactorily, but when cutting all the straw as we
want to do, or are forced to do, we have our troubles. One
machine of this type picked up a large stone as the outer end
of the header dipped into the ground and what happened is

unnecessary to repeat. This objectionable feature becomes
more pronounced in soybean harvesting. Here the stubble
loss is over twice that of the hinged-header type. In many
places in the field the header missed practically one-half
of the swath of beans, while in others it was combining the
entire bean stalk, including the roots. The hinged header also
is easier to manipulate in adjusting its height and this feature
is essential in combining soybeans. One rigid-header type of
machine needed four men to work with any satisfaction and
the conditions were not especially adverse.”
“The majority of our small grain and soybean fields
are rolling and performance on grades [slopes] is essential
to the success of the combine. We worked on grades which
momentarily went as high as 20 per cent and found much of
the loss to be caused by the grain running to one side of the
sieves.”
Note: This is the earliest document seen (Jan. 2003)
that uses the word “header” in connection with soybean
harvesting. Address: Asst. agricultural engineer, Virginia
Agric. Exp. Station.
2546. Missouri (Agricultural Experiment Station?) College
of Agriculture, Leaflet. 1928. Soybean varieties for seed and
for hay. No. 25. March. *
2547. Oshima, Kokichi. 1928. Protease and amylase
of Aspergillus oryzae. J. of the College of Agriculture,
Hokkaido Imperial University 19(3):135-244. March. [109
ref. Eng]
• Summary: Contents: Introduction. Methods used for the
quantitative estimation of amylase and protease, a formula
to determine digestibility, and precautions in the use of
Van Slyke’s method. Enzymes found in Aspergillus oryzae.
Conditions influencing enzyme production. Properties of
protease from Aspergillus oryzae. Properties of amylase from
Aspergillus oryzae. Disinfectants for preserving the amylase
solution of Aspergillus oryzae. General summary.
“There are at least four large manufacturing industries
in Japan, in the manufacturing process of which Aspergillus
oryzae is of the first importance... The total yearly quantities
of these products are approximately as follows: Sake (rice
wine) 4,500,000 ‘koku’ (=813,000 kilolitres). Shoyu (soy
sauce) 5,000,000 ‘koku’ (=902,000 kilolitres). Miso (soy
cheese [paste]) 450,000,000 ‘koku’ (=1,690,000 kilograms).
Shochu (distilled alcoholic liquor calculated as 95% alcohol)
220,000 ‘koku’ (=39,700 kilolitres).” Address: Chemical
Lab., School of Fishery, Hokkaido Imperial Univ., Japan.
2548. Osterberger, C.L. 1928. The combine in Louisiana.
In: 1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
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p. See p. 5.
• Summary: “There are two main crops in Louisiana which
may prove well adapted to the use of the combine Ä rice and
soybeans... This year, for the first time, two combines were
brought into the southwest section through the efforts of the
county agent at lake Charles, H.L. Brinkley. A Case and a
Mccormick-Deering were the machines used. After a test of
both machines in the rice fields, Mr. Brinkley reported that
both machines proved very satisfactory, but that the grain
so harvested contained too much moisture to keep if sacked
directly from the machine and, further, such rice would not
mill satisfactorily.”
“We have no data on combining soybeans. We know,
however, that we have a real problem in combining soybeans
which often grow six feet high and produce stems that
measure over an inch in diameter near the base. It was
planned to have an extensive test of the experiment station
at Baton Rouge this year but due to the high water which
caused ‘seepage’ in the fields that were to be devoted to
beans for the experiments it was not possible to get the crop
planted. We have information that Walter Goudchaux of the
Reserve Sugar Refinery, located near New Orleans, planned
to try out a combine on these plantations, but to date, we
have no report as to whether the tests were made.” Address:
Agricultural engineer, Louisiana State Univ.
2549. Prairie Farmer. 1928. Wanted–A million bushels of
soybeans: Illinois farmers can contract now for fall delivery
of No. 2 beans at $1.35 a bushel. 100(16):675. April 21.
• Summary: About the “Peoria Plan.” “For the first time
in history, except during the war, Illinois farmers have the
opportunity this year of planting a major crop in the spring
with the certainty that they will get a specified price for it
when it is ready for market in the fall.
“The American Milling Company of Peoria [Illinois],
the G.L.F. Exchange of New York, which operates a
large mill at Peoria, and Funk Bros. Seed Company of
Bloomington [Illinois], have offered to enter into a joint
agreement with Illinois farmers to buy 1,000,000 bushels of
soybeans from this year’s crop, at a guaranteed minimum
price of $1.35 a bushel for No. 2 beans, f.o.b. Bloomington
or Peoria. The price for No. 1 beans will be one cent a bushel
higher, for No. 3 beans two cents a bushel lower, and for No.
4 beans four cents a bushel lower.”
“Bear in mind too that this is a minimum price. The
farmer who signs an agreement with these companies is
guaranteed this price as a minimum, but he is not obligated
to sell at this price if he can get more elsewhere, either for
seed or for commercial purposes. All that he is required to do
is to give these associated companies an opportunity to buy
at the higher price offered. If they do not desire to do so, he
is free to sell elsewhere.”
“The G.L.F. Exchange of New York is a farmers’
cooperative buying organization, backed by the New York

State Grange, the New York State Farm Bureau, and the
Dairymen’s League. This company leases and operates one
of the American Milling Company’s mills at Peoria, and the
two companies buy their raw materials jointly.
“The rapid growth of the mixed-feed business has
created an unusual demand for protein feeds, and this
demand seems destined to increase. Feed manufacturers
are looking for new supplies in order that they may not be
caught short of this necessary raw material in the future.
“The American Milling Company and the G.L.F.
Exchange have recently been importing soybeans from
Manchuria. They would prefer to develop an adequate supply
of this protein feed right here at home in Illinois, however,
and for that reason are making this liberal offer to Illinois
farmers. If the response is sufficient, it is probable that this
plan of offering a guaranteed minimum price before planting
time will be continued from year to year.”
“W.E. Riegel, one of Illinois’ largest soybean growers
said, ‘This is the realization of a 20 year dream of what
is needed to make soybean growing a major industry in
Illinois.’ This signing of agreements is in the hands of the
farm advisors under the direction of a committee consisting
of Wilfred Shaw, Peoria, Alden Snyder, Hillsboro and W.E.
Riegel, Tolono.”
A small oval photo shows Mr. J.C. Hackleman. A copy
of the “Memorandum of agreement” is reprinted (reduced
50%).
Note 1. This is the earliest document seen (Dec. 2008)
concerning the “Peoria Plan”–although that term is not
mentioned.
Note 2. The first special soy bean train, initiated by the
A.E. Staley Mfg. Co. and designed to encourage farmers
to grow more soy beans, ran from March 28 to April 16,
1927. Thus, this “Peoria Plan” came about one year after the
train and may, to some extent, have been in response to it.
Address: Illinois.
2550. Coleman, D.A.; Fellows, H.C. 1928. A simple method
for determining the oil content of seeds and other oil-bearing
materials. USDA Technical Bulletin No. 71. 14 p. April. See
p. 4-9, 11-12. [1 ref]
• Summary: “Summary: In the search for a rapid, safe,
and accurate test for the oil content of seeds and other
oil-bearing materials for general use, the optical method
applied to cottonseed products by Wesson was found most
promising. The procedure necessary in the application
of the optical method to a number of commodities was
worked out in the grain-research laboratory of the Bureau of
Agricultural Economics, and a standard practice for each is
recommended. By this method determinations can be made
in 15 minutes, at a cost for materials of less than 1 cent per
test, which agree very closely with those obtained by the
standard ether-extraction method.”
The test is used for soybeans as well as other grains.
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The refractive index of soy-bean oil is 1.47367 (p. 2).
Describes the technique for preparing soybeans for analysis
(p. 6), and for preparing a standard conversion table. Table
4 (p. 12) shows the accuracy of the new optical method for
testing the oil content of materials. The results obtained by
the optical method for soy beans (10 samples) and other
seeds are compared with those obtained by the standard
ether-extraction method. Address: 1. Asst. Chief Marketing
Specialist; 2. Asst. Marketing Economist, Grain Div., Bureau
of Agricultural Economics, USDA.
2551. Owen, F.V. 1928. A sterile character in soybeans. Plant
Physiology 3(2):223-26. April. [2 ref]
Address: Wisconsin Agric. Exp. Station.
2552. Reynoldson, L.A.; Martin, J.H.; Humphries, W.R.
1928. Shall I buy a combine? Farmers’ Bulletin (USDA) No.
1565. 18 p. April. See p. 3-4.
• Summary: This bulletin begins: “The problem of deciding
whether to purchase a combine or to continue harvesting
by the older methods is one that many farmers are trying to
solve.” “The first combine was built over 50 years ago.”
The section titled “Crops that can be harvested with
combines” includes a subsection on “Soy beans” (p. 3-4).
“Nearly every farmer who owns a combine and who raises
soy beans uses the machine to harvest his crop. (Fig. 1.)
Harvesting with a binder, a bean harvester, or a mower is
often unsatisfactory because of the heavy bean losses. Many
owners in the Corn Belt purchased their combines especially
for harvesting soy beans.”
“Owing to the lateness of the harvest season and the
habit of growth of soy beans, the harvesting of this crop is
accompanied with more hazard and difficulty than is the
harvesting of small grains. Harvesting is aided by early
sowing of early-maturing varieties which shatter little. If the
soy beans are cut sufficiently early the disk and wheat drill
may be pulled directly behind the combine, and the strip of
land seeded to wheat will be covered with a thin layer of
straw on the next round of the combine.
“The loss of beans harvested by the combine is greater
than for small grains, but there is a decided saving in
combining beans over other methods of harvesting. The
greatest losses in harvesting due to low pods which are
missed by the cutter bar, the lowest adjustment of which cuts
about 4 inches or more above the ground. Thicker planting
tends to produce taller plants with fewer low pods.
“In harvesting soy beans the speed of the cylinder should
be reduced to approximately 50 per cent below that required
for wheat, to prevent cracking the beans, the separating unit
of the machine being kept at the same speed to insure proper
cleaning and quick disposal of the green material. If the
crop is uniformly mature no concave teeth are needed, but
concaves must be used if beans are not thoroughly ripe, in
order to insure clean separation. The cylinder can be slowed

down when soy beans are being threshed either by placing a
smaller pulley on the motor shaft or a larger sprocket on the
driving end of the cylinder shaft. These are necessary items
of equipment for the proper operation of the machine in both
bean and pea harvest.”
A photo (p. 4) shows a combine pulled by a tractor.
The caption states: “In Illinois and Indiana, on farms where
combines are owned, the machine has superseded the binder
and mower for harvesting soy beans, as it saves a larger
percentage of the crop.” Address: 1. Assoc. Agricultural
Economist, Div. of Farm Management and Costs, Bureau
of Agricultural Economics; 2. Assoc. Agronomist, Office
of Cereal Crops and Diseases, Bureau of Plant Industry; 3.
Senior Engineering Aid, Div. of Agricultural Engineering,
Bureau of Public Roads.
2553. Hunt, Caroline L. 1928. Good proportions in the diet.
Farmers’ Bulletin (USDA) No. 1313. 22 p. May. Original ed.
March 1923.
• Summary: This bulletin is almost identical to the March
1923 edition, reprinted with only slight changes, but not
considered a “revised edition.” Address: Associate Specialist
in Food and Nutrition, Bureau of Home Economics.
2554. Lehman, Samuel G. 1928. Frog-eye leaf spot of soy
bean caused by Cercospora diazu Miura. J. of Agricultural
Research 36(9):811-33. May. [14 ref]
• Summary: Note: This is the earliest detailed report of this
disease in the USA. The species name “diazu” is probably a
misspelling of “daizu,” which means “soybean” in Japanese.
Contents: Introduction. Historical account (very detailed;
the earliest reported occurrence of a Cercospora on soy bean
in America was reported by George Washington Carver
in Alabama in 1901). Description of frog-eye leaf spot.
Distribution of the disease (in 12 counties of North Carolina,
and in South Carolina, Georgia, Louisiana, Mississippi,
Manchuria, and Japan). Economic importance. Varieties (of
soybeans) attacked. Etiology: Isolation of the pathogene.
Description of the causal fungus (with illustrations).
Germination of the conidia. Inoculation. Identity of the
causal fungus (including a translation Miura’s 1918
description of the fungus, Cercospora diazu M. Miura, n. sp.,
found in south Manchuria). Pathological anatomy. Cultural
characteristics. Dissemination and control. Summary.
The fungus injures the host by means of some
substance acting in advance of the hyphae as evidenced by
the alteration in the staining reaction of the host cells. It
overwinters on diseased stems, leaves, and seeds. Control
measures include ploughing under of the crop after harvest,
rotation, and the use of early maturing varieties. Address:
Plant pathologist, North Carolina Agric. Exp. Station.
2555. Robison, W.L. 1928. Effect of cooking soybeans for
pigs. Ohio Agricultural Experiment Station, Circular No. 10.
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p. 5-6. June 1.
• Summary: This short circular states: “Good soybeans,
unless they were cooked, were worth more for seed than
for feeding to pigs. In the present test the raw ground beans
were worth 54 cents a bushel as compared with tankage at
$80 a ton. In three similar tests they had an average value
of 84 cents a bushel. For pigs on pasture and for heavier
shotes they have had a higher value, but still were not an
economical feed.
“Does it pay to go to the bother and expense of cooking
the beans? This question is often asked. In this experiment
the whole cooked beans were worth $2.92 a bushel, or $2.38
more than the raw ground beans. In three other trials they
were worth an average of $2.64 a bushel, or $1.80 more
than the raw ground beans. Furthermore the pigs fed cooked
beans were ready for market 81 days earlier than those fed
the ground beans. This shortening of the feeding period
would largely, if not completely, offset the extra labor of
cooking the beans.
“After 28 weeks of feeding, pigs given the same amount
of feed, but having the beans cooked, averaged 44.4 pounds
heavier in weight and required 119 pounds less feed for each
100 pounds of gain than those getting the raw beans.
“Because of their high oil content there is danger of
soybeans causing soft pork, if they are used as the only
protein feed in balancing grains. When more soybeans are
produced than are needed for seed they might be pressed for
their oil and the resulting meal fed. Six trials show soybean
oil meal to be worth 89 percent as much as tankage when
minerals are included in the ration.”
A large table, titled “Effect of cooking soybeans for
pigs,” shows the results of 5 trials.
A photo shows “A convenient pig creep,” which is a
white pen for pigs in a field of grass. Note 1. According
to thepigsite.com–”Creep feeding is the practice of
feeding a solid diet to piglets while they are suckling the
sow, preparing their digestive system for weaning. Creep
feeding initiates and promotes gut and digestive enzyme
development, which enables the piglet to digest nutrients
from food sources other than that of milk.”
Note 2. This article is included in the Ohio Agricultural
Experiment Station, Circular No. 10, June 1, 1928, 16 p.
2556. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1928. Oils and oilseeds: The soy
bean situation in Manchuria. 16(26):947. June 25.
• Summary: “Latest reports of the 1927 production of soy
beans in Manchuria are for a crop not greatly in excess of
the 1926 crop of about 4,000,000 short tons, according to a
report to the Foreign Service of the Bureau of Agricultural
Economics from Paul O. Nyhus, Agricultural Commissioner
in the Orient. Early reports for 1927 had predicted an
increase as high as 40 per cent, but subsequent unfavorable
weather reduced prospects considerably.

“A slow market for bean cake and smaller takings by
Japan reduced milling operations considerably in the latter
part of 1927, but improvement has been shown in recent
months. The lack of demand was attributed more to the low
prices of rice and silk in Japan than to a sudden increase
in the use of mineral fertilizers. The gold equivalents of
Manchurian bean and bean oil prices have been somewhat
higher than a year ago. Bean cake prices, which were below
last year during the early months of the season, increased
during 1928 and in March surpassed the corresponding
quotations for last year, due largely to the approach of the
period for supplying fertilizer to the Japanese fields and
a consequent increase in Japanese demand. See Foreign
Service releases, F.S./FO-29 and 30, dated June 18 and 22
respectively.”
2557. Cooper, Lenna Frances; Barber, Edith M.; Mitchell,
Helen S. 1928. Nutrition in health and disease [1st ed].
Philadelphia, Pennsylvania: J.B. Lippincott. viii + 546 p.
June. Illust. Index. 21 cm. [37 ref]
• Summary: This is the first edition of this classic text.
Contents: Part I: Principle of nutrition. 1. Nutrition and the
health program. 2. Summary of digestion and absorption.
3. Water and cellulose. 4. Minerals. 5. Vitamins. 6.
Carbohydrates. 7. Fats. 8. Proteins. 9. Energy metabolism.
10. Food value determinations. 11. Feeding of normal
children. 12. Diet in old age. 13. Foods of the foreign born.
14. Cost of food. 15. Public health and the food supply.
Part II: Food selection. 16. The development of cookery
and the service of food. 17. Menu planning and hospital
dietaries. 18. Beverages. 19. Fruits. 20. Vegetables. 21.
Cereals. 22. Salads. 23. Milk. 24. Eggs, cheese and other
dairy products. 25. Meats and poultry. 26. Soups and gelatin.
27. Fish and shellfish. 28. Nuts and legumes. 29. Leavening
agents, batters and doughs. 30. Desserts.
Part III: Diet in disease. 31. Diet in gastric disorders.
32. Diet in gastric disorders (continued). 33. Diet in diseases
of the intestines. 34. Diet in diseases of the liver and biliary
tract. 35. Diet in cardio- vascular-renal diseases. 36. Diet
in diseases of the blood. 37. Diet in fevers and infections.
38. Diet in overweight and underweight. 39. Diet in gout
and arthritis. 40. Diet in diabetes mellitus. 41. Diet during
pregnancy and lactation. 42. Artificial feeding of infants. 43.
Malnutrition. 44. Diets before and after surgical operations.
Part IV: Cooking for the sick and convalescent.
Introduction. 45. Beverages. 46. Cereals and gruels. 47.
Toasts. 48. Breads. 49. Soups and broths. 50. Meats and
poultry. 51. Fish and shellfish. 52. Meat substitutes. 53. Eggs
and cheese dishes. 54. Gravies and sauces. 55. Vegetables.
56. Salads and salad dressings. 57. Frozen desserts. 58.
Gelatin desserts. 59. Miscellaneous desserts.
Appendix. 1a. Table of approximate relative food
values. 1b. Table of values of food materials in common
measurements. 1c. Nutritive value in grams per 100 grams of
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food. 1d. 100 calorie portions of foods. 2. Reference books
and magazines (bibliography).
This important early work on scientific nutrition is
not vegetarian, even though both authors are Seventh-day
Adventists; the word “vegetarian” does not even appear in
the index. It is addressed more to homemakers than to trained
nurses; the homemaker “is an all the year round nurse, in the
new sense of the word–as an enlisted volunteer in the war
against disease” (p. iii).
Also discusses Acid-base balance (with a large table) (p.
34-38). Fats in the diet (“There are numerous vegetable oils
obtained from seeds namely, cottonseed oil, cocoanut oil,
corn oil, olive oil, and peanut oil. These oils are sometimes
hydrogenated,...” p. 72). Proteins (incl. incomplete
proteins, p. 73-79). Chinese dietary habits (“The soy bean
is grown abundantly and some thirty or more products are
manufactured from it.” p. 124). Cost of food: Meat and dairy
foods (Meat “is one of the most expensive of our foodstuffs”
p. 133-35). Public health and the food supply: The federal
“Pure Food Law, or the Food and Drugs Act, passed in 1906”
designed “to protect its citizens against frauds, adulteration
and deterioration.” The second federal food law of 1906,
made operative under the Bureau of Animal Industry, USDA,
provides for the examination of all animals intended for
slaughter and an examination by a federal inspector of the
carcasses of animals slaughtered (p. 143-49). Milk (Begins:
“’A quart of milk a day for every child and a pint for every
adult’ should be the rule...” p. 214-15). Eggs, cheese and
other dairy products are viewed as valuable foods (p. 22325). Meat (“The per capita consumption of meat is very
large in this country, a condition which can be traced to the
generous supply [of game] which was available during the
pioneering days” [and early patterns of meat consumption in
England]. “Lamb is the meat of the immature sheep. Mutton
is the meat of the mature animal.” Pork is relatively cheap
but “contains more fat than any other meat.” p. 230-37).
Diet in gout and arthritis (incl. uric acid and purines. A table
shows the 16 foods with the highest content of purines, p.
352-53). Diet in diabetes mellitus (“Joslin is confident that
overeating resulting in obesity is the chief predisposing cause
of this disease.” “13. There are several standard soya bean
flours on the market which may be purchased through local
dealers. Soya bean flour may be prepared at home by buying
soya beans and grinding them in a feed mill, or a small hand
mill” p. 356-67). Meatless luncheon dishes (recipes, p. 45659). Reference books and magazines (p. 528). Address: 1.
Food Director, Univ. of Michigan; formerly Dean of School
of Home Economics, Battle Creek College; Supervising
Dietitian, U.S. Army 1918-1919; 2. Writer and consultant,
food and nutrition; editor, food column, New York Sun; 3.
PhD, Prof. of Nutrition, Battle Creek College; Director of
Nutrition Research, Battle Creek Sanitarium.
2558. Erdman, Lewis W.; Wilkins, F. Scott. 1928. Soybean

inoculation studies. Iowa Agricultural Experiment Station,
Research Bulletin No. 114. 54 p. June. [35 ref]
• Summary: Note: This very comprehensive Research
Bulletin is generally recognized as an outstanding
contribution. Many facts regarding inoculation are brought
to light which previously had not been known. This
publication had a major influence on inoculation and soybean
production.
The Bulletin begins: “The difficulty often experienced
in successfully inoculating soybeans is generally believed
to be due to some unfavorable soil or seasonal condition, to
the use of a poor inoculating material or to a combination
of these factors. But even when the conditions are
carefully controlled and all the usual precautions are taken
frequently no inoculation occurs. It seems, therefore, that
the inoculation of soybeans presents a different and more
complex problem than is the case with other common
legumes.
“Recent investigations indicate the possible existence
of more than one strain of the soybean organism, and some
data also show that certain varietal characteristics of the
plants may be of significance, since some varieties seem to
be easier to inoculate than others. This indicates the necessity
for observing unusual precautions in the preparation and
use of inoculating material whether the pure culture or soil
method is employed. Hence, fundamental studies are needed
on the nature, habits and growth of the bacteria from the
different varieties of soybeans in pure culture and under a
wide range of soil and environmental conditions.”
“Historical–The use of soil and commercial cultures for
soybean inoculation:
Kirchner (18), as early as 1895, called attention to
the fact that, of about 100 species of legumes growing
in the botanical garden at Hohenheim, only the soybean
failed to develop nodules. He believed that this was due to
environmental conditions. Later he obtained some inoculated
soil from Japan and in some pot and field experiments with
two varieties of soybeans proved definitely that soybean
bacteria were different from other legume bacteria and that
soybeans could be inoculated by using soil from a field in
which inoculated soybeans had been grown. Kirchner was
probably the first investigator to use soil for the inoculation
of soybeans.
“In 1903 Hiltner and Stormer (15) made the first report
on soybean inoculation experiments using pure cultures. In
one of their experiments similar quantities of Dahlem soil
and un-limed and limed moor soils were inoculated with a
pure culture of soybean bacteria in January. In May definite
amounts of these soils from 10 gms down to 0.00001 gm
were used to inoculate sand cultures of soybeans. The best
inoculation was secured with the limed moor soil, while
with the unlimed moor soil the inoculation was very poor. In
every case the best inoculation was secured when the largest
quantity of soil was added.
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“Atwater and Woods (4) first suggested the use of soil
infusion for the inoculation of soybeans. They carried out
sand culture experiments, but the results were not very
satisfactory. Of the inoculated plants, about one-third did not
show any nodules, while the remainder had a very few small
tubercles.
“Munson (25) used tubercles from the previous year’s
crop for inoculation, introducing them with the soybean
seed. Altho the crop was injured by frost and no weights
were obtained, it was noted that the plants in the inoculated
rows were larger and darker in color and bore many tubercles
while the uninoculated plants showed no tubercles. The same
author (26) later compared several Nitragin cultures and
tubercles from soybean plants for inoculation, but practically
no inoculation was secured, due, probably, to the tubercles
being too dry.
“Moore (23) stated that out of a total of 129 reports
received from the soybean cultures sent out by the U.S.
Department of Agriculture, 43 percent of the tests were
failures; more failures being reported for soybeans than for
any other crop.
“Lipman (20), in experiments with Farmogerm and
Nitragin, showed that, on soils well drained and properly
supplied with moisture, lime, phosphates and potash, these
cultures were capable of increasing the yields of such
leguminous crops as had not been previously grown on the
land.
“Kisselbach (17) concluded that the soils at the
Nebraska station possessed the soybean bacteria, as
inoculation by both the culture and the soil methods failed to
increase the yields materially.
“Fellers (6) found that many of the commercial cultures
tested failed to give satisfactory results with soybeans. He
recommended the soil transfer method for this crop, except
when the commercial culture were [sic, was] known to be of
good quality.
“Later, Fellers (7) compared the relative efficiency
of commercial cultures and a nodule infusion for the
inoculation of soybeans and reported that the cultures gave
just as good results as the nodule infusion. Kendall (16),
using four commercial cultures for soybean inoculation,
found that the inoculated plants showed a remarkable
difference in color and also in the number of root nodules
from the uninoculated plants.
“In 1924, Fiske (9) reported the official tests on 33
samples of legume inoculants. Five were either fair or poor,
while all the rest produced good inoculation. The following
year (10), in similar tests made on 43 official samples, one
gave negative results, one was poor, five produced only
fair inoculation and the rest produced good inoculation.”
Address: Iowa State College of Agriculture and Mechanic
Arts.
2559. Hackleman, J.C.; Sears, O.H.; Burlison, W.L.

1928. Soybean production in Illinois. Illinois Agricultural
Experiment Station, Bulletin No. 310. p. 465-531. June. [26
ref]
• Summary: Contents: Introduction. Seeding practices in
Illinois. Some reasons for popularity of the soybean in
Illinois: A valuable nitrogenous feed, Illinois experiments
demonstrate feeding value, a satisfactory substitute for
oats and a good emergency hay crop, adapted to practically
all Illinois soils, has merit as a soil-builder, fits well into
Illinois rotations. Essential cultural practices: A good seed
bed, thoro inoculation, seed soon after corn planting, give
careful attention to cultivation. Harvesting and threshing
soybeans: Harvesting the hay crop, harvesting for seed,
threshing the seed crop, special machines for harvesting and
threshing, handling threshed soybeans. Soybeans and corn
as companion crops. Soybean variety studies in Illinois:
Performance of varieties in northern Illinois, performance
of varieties in central Illinois, differences among and within
soybean varieties, description of varieties. Commercial
utilization of the soybean crop: Soybean cake one of the
most valuable products, market for soybean oil increasing,
soybean products as human food (introduction, soybean oil,
soybean flour, dry soybeans {incl. roasted as a substitute
for salted peanuts, soybean “coffee”}, immature or green
soybeans). Early history of soybean production in Illinois.
Literature cited.
Introduction: In 1914 only about 2,000 acres of
soybeans were harvested in Illinois; by 1927 the acreage had
jumped to 776,000.
Reasons for growing the soybean in Illinois (p. 409): 1.
It is the richest protein-producing grain on the Illinois farm.
2. It is the richest nitrogenous roughage adapted to most
farms. 3. It is adapted to many uses and relished by most
livestock. 4. If properly handled it furnishes a satisfactory
substitute for oats in the cropping system and is a good
emergency hay crop. 5. It is adapted to a wide range of soil
types. 6. Being a legume, it has merit as a soil builder if
properly used. 7. It ranks well as a cash crop. 8. It fits well
into Illinois rotations.
“The average November and December farm prices paid
Illinois growers for their soybeans for the five-year period
1921-1925 were $1.48 and $1.90 a bushel respectively...
During each of the past three seasons (1925, 1926, 1927)
soybean mills have paid the producer approximately $1.25 a
bushel f.o.b. the mill” (p. 473).
The section titled “Special machines for harvesting
and threshing” states (p. 491-93): “Soybean harvesting and
threshing methods have been very unsatisfactory for the
grower who harvests 50 to 200 acres or more of seed beans
each year. During the past four years, as the result of an
increasing call from the soybean producers for improved
seed harvesters and threshers, the machinery manufacturers
are now offering several field threshers of the same type as
those used in the wheat fields of the West. The combine was
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first used in Illinois as a soybean thresher in 1924. Twelve
machines were reported in operation in Illinois in 1925, 64 in
1926, and with five manufacturers offering machines in 1927
the number available during October and November, 1927,
exceeded 300.
“The combines all work on the same general principle,–
that of cutting the mature plants and elevating them to the
cylinder, where the beans are threshed out. The hulled beans
are then passed over screens and thru the blast of a fan just
as in the ordinary thresher. The clean seed is then elevated
and either conveyed to a seed bin which is carried on the
machine, run directly into a wagon which is drawn along
the side of the combine, or run into sacks which are tied
and dropped off the machine. The straw, pods, leaves, and
trash are carried to the rear of the thresher, where they may
be scattered over the land by means of a beater or straw
spreader or may be bunched to facilitate their collection in
case the farmer wishes to feed the straw.
“The combines when properly adjusted and in charge
of a careful operator will gather a greater percentage of seed
than any other harvesting machine, according to observations
made by the Farm Mechanics Department of the University
of Illinois.
“The advent of the combine marks a new epoch in
soybean production. There are several points in favor of
these machines which bespeak an increasing interest in
them, namely: 1. They do the work with a single operation
and therefore reduce harvesting costs. 2. They shorten the
harvesting season, thus enabling the grower to take full
advantage of favorable weather. 3. When properly adjusted
they enable the farmer to harvest the crop with less loss
than by other methods. 4. They leave the residues in the
field where produced. 5. Standing beans are not injured by
inclement weather, as are beans that are cut and shocked
awaiting the thresher. 6. Mature soybeans harvested with a
combine will usually have a lower moisture content than the
average lot that is cut, shocked, and threshed, especially if
rains are frequent.
“On the other hand, there are objections which must
necessarily be weighed before one comes to a decision as to
the most satisfactory method of handling the soybean seed
crop, namely: 1. Late harvesting is likely to endanger, if not
prevent, the seeding of winter wheat in the soybean stubble.
2. Combines are costly. 3. There is danger of losing straw
which might otherwise be used as winter roughage.”
Regular variety trials of soybeans were begun at
the University of Illinois in 1906 by comparing the seed
production of seven varieties, two of which had little or
no value under Illinois conditions. In 1919 the following
varieties were tested: Chestnut, A.K., Ebony, Ito San,
Sherwood, Nuttal [Nuttall, no longer commercially
available], and Wilson. A detailed description of the
following varieties is given (p. 516-26), including plant
adaptation and plant and seed characters: A.K., Aksarben,

Amherst, Arlington, Black Eyebrow, Chestnut, Columbia,
Dunfield, Ebony, Elton, Guelph, Habaro, Haberlandt,
Hamilton, Hong Kong, Hurrelbrink, Illini, Illinois 13-181,
Ilsoy (Illinois 13-19), Ito San, Jet, Lexington, Mammoth
Yellow, Manchu, Mandarin, Mansoy, Midwest, Morse,
Ogemaw, Peking, Sherwood, Virginia, Wea, Wilson, Wilson
V [Wilson-Five], Wisconsin Black.
“Commercial utilization of the soybean crop: “The
soybean, during its early history under corn-belt conditions,
was considered primarily a forage or hay plant. Difficulties
in harvesting the seed, lack of information regarding
satisfactory methods of threshing, and the cost threshing
during those early years caused many farmers to grow
the crop solely for hay. As a result, the early studies of
the experiment stations were concerned with the value of
soybean hay as compared with other common hays.
“The utilization of native-grown soybeans in the
commerce of North America is practically an untouched
field. American manufacturers have almost unlimited
possibilities with this crop.”
“Early history of soybean production in Illinois.–The
first published records pertaining to the production of
soybeans at the Illinois Station are for 1897. These trials
were mainly to ascertain the general adaptation of the crop
rather than to study types or strains. Variety studies as such
started in 1906. More than 200 varieties and strains have
been tried out, but many proved unsatisfactory and were
retained but one year. Only two of the original varieties,
Ebony and Ito San (Medium Early Yellow), are still
commercially important in Illinois.
“Soybean production on Illinois farms apparently
antedates the variety work at the Station. J.C. Utter, Mt.
Carmel, began growing beans in 1890. W.H. Stoddard, in
a paper before the Macoupin County Farmers’ Institute in
December, 1898, reported several years’ experience with
the crop. C.A. Rowe, Jacksonville, began to grow the crop
in 1899. Ralph Allen, Delavan, and Frank Hurrelbrink,
Taylorville, were also among the early growers.
“Pioneer growers were located in central, south-central,
and southern Illinois. In these areas production made
considerable progress before any significant acreage was
noted in northern Illinois. In fact, not until after 1919 did
the acreage in the northern portion of the state make any
appreciable gain. Since that date the acreage has steadily
increased, and much greater production can be predicted now
that earlier maturing varieties are available.”
Note 1. This is the earliest document seen (Aug. 2003)
that mentions Taylorville, Illinois, in connection with soy
beans.
Note 2: In a 1956 speech titled “Sixty years of soybeans
in Illinois,” W.L. Burlison said that this bulletin was “a most
comprehensive publication dealing with nearly all phases of
soybean management... This bulletin, after almost a third of a
century, enjoys a wide interest.”
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Note 3. Tables, figures, and photos are described in a
separate record.
2560. Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928.
Soybean production in Illinois (Document part, Continued:
Tables, figures, and photos). Illinois Agricultural Experiment
Station, Bulletin No. 310. p. 465-531. June. [26 ref]
• Summary: Tables: (1) Comparisons for a ten-year period
of the yields of corn and soybeans on the standard plots in
the south-central rotation, University South Farm, Urbana.
(2) Comparison of yields of cowpeas and soybeans on the
university experiment fields at Unionville and Oquawka
in the extreme southern and western parts of Illinois. (3)
Comparative response of red clover and soybeans to soil
treatment on dark-colored silt loam soils. (4) Influence
of soybeans on yield of corn in a rotation of corn, corn,
corn, and soybeans, south-central rotation. (5) Influence
of soil treatment on yields of soybean hay, University
Experiment Fields. (6) Influence of soils treatment on
yields of soybean seed, University Experiment Fields. (7)
Effect of inoculation on composition and yield of Manchu
soybeans, University Farm, Urbana, 1924. (8) Number of
nodules on two varieties of soybeans grown on limed and
unlimed plots, University South Farm, Urbana, 1925. (9)
Effect of space between rows on yields of soybean hay
and seed crops, University South Farm, Urbana. (10) Yield
of corn in corn and soybean companion crop experiment,
University Farm, Urbana. (11) Yield of corn and of
soybeans in corn and soybean companion crop experiment,

University Farm, Urbana. (12) Total digestible nutrients,
digestible crude protein, and net protein produced per acre
by corn and soybeans as companion crops, University
Farm, Urbana. (13) Dekalb field: Soybean seed production,
annual yields of the different varieties and their percentage
ratings using Ito San as the standard for comparison.
(14) Dekalb field: Soybean seed production, comparable
average yields of the different varieties using Ito San as
the standard for comparison. (15) Dekalb field: Soybean
hay production, annual yields of the different varieties and
their percentage ratings using Ito San as the standard for
comparison. (16) Dekalb field: Soybean hay production,
comparable average yields of the different varieties, using
Ito San as the standard for comparison. (17) Urbana field:
Soybean seed production in south-central rotation, annual
yields of the different varieties and their percentage ratings
using Ebony as the standard for comparison. (18) Urbana
field: Soybean seed production in south-central rotation,
comparable average yields of the different varieties using
Ebony as the standard for comparison. (19) Urbana field:
Soybean seed production in northwest rotation, annual yields
of the different varieties and their percentage ratings using
Ebony as the standard for comparison. (20) Urbana field:
Soybean seed production in northwest rotation, comparable
average yields of the different varieties using Ebony as the
standard for comparison. (21) Urbana field: Soybean hay
production in south-central rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (22) Urbana field: Soybean
hay production in south-central rotation, comparable
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average yields of the different varieties using Ebony as the
standard for comparison. (23) Urbana field: Soybean straw
production in south-central rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (24) Urbana field: Soybean
straw production in south-central rotation, comparable
average yields of the different varieties using Ebony as
the standard for comparison. (25) Urbana field: Soybean
straw production in northwest rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (26) Urbana field: Soybean
straw production in northwest rotation, comparable average
yields of the different varieties using Ebony as the standard
for comparison. (27) Percentage composition of three
nitrogenous concentrates.
Figures (photos unless otherwise stated): (1) Map
of Illinois showing the distribution of soybeans into four
different production categories based on the percentage of
total soybean acreage grown alone: (1) 0-20%. (2) 20-40%.
(3) 40-60%. (4) 60-100%. Soybeans are grown alone mainly
in the southern half of Illinois. The practice of planting
soybeans with corn, then putting both mature crops into the
silo, predominates in the dairy section of northern Illinois.
(2) Well-selected seed is necessary for good results. A
photo depicts various samples of seeds, some of which are
in good condition while others are rotted, split, or cracked.
(3) A thoroly inoculated soybean plant. Photo of a soybean
plant’s roots, containing nodules. (4) Inoculating soybeans
by the “muddy-water” method. (5) Drilling soybeans in a
well-prepared seed bed. (6) Drilling four rows of soybeans
at a time. (7) A rotary hoe breaking the crust that forms after
rains. (8) The rotary hoe is also widely used in cultivating
drilled soybeans. (9) Another tool for cultivating soybeans.
The harrow may be used effectively provided the work is
done frequently enough to kill each crop of weeds while
in the seedling state. A light harrow can be used until the
beans are 6 to 8 inches high. (10) Cultivating soybeans with
a weeder. (11) Beet and bean cultivator used for soybeans.
(12) Harvesting a good crop of Manchus with the combine.
(13) Two and a half tons of excellent hay. (14) A thirtyfour bushel crop of Illinois on the university farm. (15) A
promising crop of Manchus.
2561. Ogemaw County Herald (West Branch, Michigan).
1928. Prominent Ogemaw citizen passes this life: Life of
Edward E. Evans devoted to agriculture and conservation.
July 5. p. 1.
• Summary: “After an illness of several months, Edward E.
Evans passed away at his home in the city [West Branch]
in the early morning of June 27th. Last January he suffered
a stroke of apoplexy which left him much enfeebled, both
physically and mentally, and has since had lighter ones. Last
Monday evening a heavy stroke came, from which he did not
recover consciousness. Mrs. Bain, a friend who was calling

on Mrs. Evans, stayed with her through this most trying night
of her life.
“Edward E. Evans was born Nov. 4th, 1863 at Warsaw,
New York, where he grew to manhood. He was educated at
the State Normal College at Genesee, N.Y. In his early life he
studied telegraphy, but because of ill health was obliged to
give it up and live an out-door life. So he came west, ‘hiking’
through Michigan, Minnesota, the Dakotas and Montana
attracted by the pine forests and the flora and fauna of the
middle west, making it an intensive study. He was many
years in advance of his time in the study of agriculture, and
gave of his time, his knowledge, his talents, and his means to
advance the science of farming.
“During his twenty-five years residence here he has
written many articles on timely topics of his cherished
theme–conservation for this paper and many other
publications. For the Herald alone, his articles, if collected,
would make a large book.
“He was interested in the improvement of soils and
seeds, making many interesting experiments, developing new
varieties of plants, and was the Luther Burbank of Michigan.
Among his developed varieties are the soybean, the Rosenrye, and many kinds of vegetables and flowers. He furnished
seed for fifty of his varieties to the U.S. Department of
Agriculture at Washington [DC].
“Mr. Evans was the pioneer seed man in our city, having
started the first seed house and the first elevator here. He
was a great help to the farming communities by urging the
use of and selling them purer and cleaner seed for planting
purposes. He was very much interested in the improvement
of the farm products, especially grains and alfalfa, and spent
freely of his time and money for that purpose. Because of his
love and understanding of Nature and the great out-of-doors,
he foresaw, long ago, the effect of the encroachment of
civilization on our forests, streams and lakes, and their wild
life, and the necessity of protecting by legislation the fish and
game that were so preyed upon and wasted at that time. He
fought with his powerful pen the encroachment of monied
powers on the rights of the farmers and settlers on the lands
along the rivers and lakes, and became the first, foremost and
best informed conservationist of Michigan, and perhaps in
the nation. He was the friend and associate of such good men
as James Oliver Curwood, Dr. Wm. Beal and the Department
of Agriculture. He was a well known writer on these topics.
Although never holding any public offices, he was intensely
interested in legislation in favor of conservation.
“He married, Feb. 14, 1899, Miss Carrie M. Swan, who
survives him.
“The funeral Friday afternoon was held at the home, the
service being conducted by Rev. Leonard Sanders.”
A circular portrait photo shows E.E. Evans, with a beard
and handle-bar mustache, dressed in a coat and bow tie.
Soyfoods Center owns an 8-by-10 black-and-white digital
enlargement of this photo, kindly made at no charge by
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Margaret “Jeannie” Ehlinger of West Branch.
Note: Because Edward E. Evans had no heirs (his only
child, a daughter, died at the age of 8 days), his life and
pioneering work were largely forgotten locally. He was not
even mentioned in a history of Ogemaw County compiled in
1975 for its centennial. Then in the late 1990s a new interest
arose, both locally and nationally.–until the late 1990s.
2562. Webster, James E. 1928. Phosphorus distribution in
grains. J. of Agricultural Research 37(2):123-25. July 15.
(Chem. Abst. 23:1665). [8 ref]
• Summary: Soybeans were analyzed for total phosphorus,
phytin, and phosphatide phosphorus. Contains a good
review of the literature. The article begins: “In past years
considerable attention has been given to the subject of
nitrogen and carbohydrate fractionation of plant materials,
and a vast sum of data has accumulated. Phosphorus and its
compounds in plants have, however, been little studied.”
It ends: “Phytin phosphorus is, in nearly every case,
the most important fraction; in only two instances does it
constitute less than 50 per cent of the total... The inorganic
phosphorus represents only a very small percentage of
the total, as does also the phospholipin fraction in most
instances.”
A large table titled “Analysis and percentage
germination of seeds as related to the distribution of
phosphorus” includes soy bean, mung bean, and cowpea.
Address: Dep. of Agricultural Chemistry Research,
Oklahoma Agric. Exp. Station.
2563. Morse, W.J. 1928. Re: Enclosing five tentative articles
for 1928 Yearbook. Letter (memorandum) to Mr. H.N.
Vinall, July 27. 1 p. Typed, with signature on letterhead.
• Summary: “I submit the following:–1. America’s new
industry: Soybean oil and soybean oil meal production, 1000
words; 1 illustration.
“2. Japanese forage plant: Kudzu, 500 words; 1
illustration.
“3. Valuable Oriental foods from the soybean. 1000
words; 1 illustration.
4. New promising varieties of bush velvet beans. 500
words; 1 illustration.
5. Pigeon pea for food, feed and forage in the Cotton
Belt. 500 words; 1 illustration.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage
Crops and Diseases [NA-RG54-DFCD]. Series–General
Correspondence, 1905-29. Box 93–Morse-Napier. Folder–
Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Senior Agronomist, Bureau of
Plant Industry, USDA, Washington, DC.

2564. Heitshu, D.C. 1928. Soybean harvesting methods in
Virginia. Agricultural Engineering 9(7):209-214. July. [1 ref]
• Summary: Contents: Introduction. Cut and thresh method.
Row harvester method. Broadcast harvester method. The
combine method (the best for soybeans now available).
Summary.
“The question of harvesting soybeans for seed is one
of growing importance in Virginia. In 1925 approximately
15,000 acres were harvested for seed, producing an average
yield of 14 bu. per acre, or a total of 210,000 bu. In all
probability no less than 90,000 bu. of seed were lost in
this harvest, which represents a monetary loss of at least
$250,000 to the farmers of the state.”
The growing interest in soybeans, “along with the
introduction of the combine into Virginia, led the Virginia
Agricultural Experiment Station and the U.S. Department
of Agriculture to undertake a study of the comparative
merits of the different soybean harvesting methods practiced
during the season of 1927. The methods observed during
this study were” (1) the cut and thresh (total loss: 24.73%),
(2) the Scott single-row harvester (total loss: 40.35%), (3)
the Browning broadcast harvester (total loss: 11.01%), and
(4) the combine (Case–3 trials, and McCormick-Deering2 trials). The precise methodology is described. Soybean
varieties: Laredo and Virginia.
The header loss was 11.10% (range 5.46 to 16.74%).
The header losses accounted for 94.5% of total losses. Three
draper conveyor headers were used.
The author suggested that the relative capacities of the
various parts of a combine should be assigned as follows:
cylinder 100%, cutter bar 75%, and separator 125-150%.
“Summary: 1. The present soybean harvesting methods
are very wasteful of seed. 2. Special soybean harvesters
are needed under certain conditions, and two experimental
machines have been made by Virginia farmers. 3. The
combine is a very successful soybean harvester. 4. The
combine with rigid cutter bar and one-man control is not
suitable for average Virginia conditions. 5. The power
take-off type of drive is not recommended for combines in
Virginia. 6. A cylinder speed of 2,300 to 2,500 ft. per minute
is recommended for the Virginia soybean.”
Photos show: (1) Two views of the Union harvester,
the first broadcast soybean harvester, developed by Harvey
S. Clapp. View from one side shows the bullwheel, bagger,
beater arms on cylinder. Rear view shows the cleaning riddle,
bagging elevator. (2) Two views of the Browning broadcast
soybean harvester. Front view shows elevator and feeder
rolls. Rear view shows grain elevator and small sized cleaner.
(3) Two views of a “McCormick-Deering combine doing a
very good job of harvesting soybeans on the farm of Richard
Pratt, Virginia.” It is pulled by a tractor and harvesting
Virginia soybeans. (4) A Case combine, pulled by a tractor,
harvesting soybeans in Rockbridge County, Virginia, in the
Blue Ridge Mountains. Address: Asst. Agricultural Engineer,
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Virginia Agric. Exp. Station.
2565. Wiancko, A.T.; Walker, G.P.; Mulvey, R.R. 1928.
Legumes in soil improvement. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 324. 24 p. July. [6 ref]
• Summary: “Summary:... Clover and other legumes are
the only crops that have the power of utilizing free nitrogen
from the air. A two-ton crop of clover will gather about 100
pounds of nitrogen.
“Besides increasing the nitrogen and organic matter,
legumes improve the physical, chemical and biological
conditions of the soil.
“In experiments conducted in various parts of Indiana,
crop rotations containing legumes produced 7.6 bushels of
corn and 5.0 bushels of wheat per acre more than rotations in
which no legumes were grown. These averages are for 100
crops on eight experiment fields during the last 21 years.
“Clover and other legumes may fail to do well because
of soil acidity, poor drainage, lack of phosphate, potash or
organic matter, or the use of unadapted seed.
“To succeed with clover, alfalfa or sweet clover, wet
soils must be drained; acid soils must be limed; phosphate
will nearly always be needed and sometimes potash is
required.
“Clover is the most practical legume for general farm
use in Indiana. When clover fails, soybeans and cowpeas are
good substitutes to fill its place in the rotation.
“The more recently introduced legumes, such as alfalfa,
soybeans and sweet clover will usually need to be specially
inoculated with their particular nitrogen-gathering bacteria
when first used.
“Some legumes are more tolerant of poor soil conditions
than red clover. Alsike is best for wet and somewhat acid
soils. Soybeans are best for hay and seed on acid soils,
while cowpeas do well on light sands in southern Indiana.
In southern Indiana lespedeza is the best pasture legume
for the thin acid soils. It has become a very popular pasture
crop.” Address: Dep. of Agronomy, Purdue Univ., Lafayette,
Indiana.
2566. Willis, L.G. 1928. Response of oats and soybeans
to manganese on some Coastal Plain soils. North Carolina
Agricultural Experiment Station, Bulletin No. 257. 13 p.
July. [4 ref]
• Summary: Chlorosis in soy beans (but not stunted growth
in corn) is remedied by application of manganous sulphate
to the unproductive area. Injury to oats by lime or calcium
phosphate applications to a soil deficient for soy beans in
manganese can be prevented by addition of manganous
sulphate. Address: Dep. of Agronomy, North Carolina
Experiment Station, Raleigh, NC.
2567. Morse, W.J. 1928. Re: Soy bean meetings. Change
of itinerary. Letter to Dr. A.J. Pieters, USDA, Aug. 19. 2 p.

Handwritten, with signature on hotel letterhead.
• Summary: “Tuesday. In all my travels in the Corn Belt,
never have seen such soybeans as this year. With good
weather for soybean hay and soybean __ bumper crops
should result, which should bring a much larger acreage next
season.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Fowler [hotel], La Fayette
[Lafayette], Indiana.
2568. Prairie Farmer. 1928. Soybeans–A coming corn
belt crop: Culture and uses discussed at annual meeting of
American Soybean Association. 100(34):5, 22. Aug. 25.
• Summary: The ninth annual meeting of the American
Soybean Association was held in Indiana, at La Fayette and
other points in the state from August 15-17. “If any crop ever
deserved glorifying, it is soybeans. Twenty years ago it was
little known in the United States, while today it rates as a
major crop, particularly in corn belt states.”
The American Soybean Association was “organized
eight years ago on the farm of Taylor Fouts, pioneer soybean
grower of Carroll county, Indiana, who is now president.”
The three-day meeting in the Hoosier State began
on Wednesday with four local tours held in four widely
separated parts of the state in prominent soybean growing
regions.” Southern Indiana: the J.B. Edmondson farm in
Hendricks county. Eastern Indiana (Wayne and Henry
counties): the J.A. Jenkins farm and the J.P. Ice farm.
Northern Indiana: the Fouts Brothers’ farms in Carroll
county. Western Indiana and Illinois: the Charles Meharry
farm in Tippecanoe county. A total of about 1,000 farmers
attended these regional meetings. The next day about
300 people met at Purdue University for a full day of
soybean activities. “Prominent among the Hoosier farmers
were Taylor Fouts and his brothers, Noah and Finis, J.P.
Edmondson, Ralph Edmondson, A.T. Edmondson, J.A.
Jenkins, Joe P. Ice, Chas. Meharry, Adrian Parsons, Roy
Caldwell, Chester Joyce, Forrest Modisett, Claude Wickard,
and Purdue leaders including G.I. Christie, Dean Skinner,
and K.E. Beeson. From Illinois came Will Riegel, John
Smith, Bill Tabaka, Wilfred Shaw, J.C. Hackleman, and
Frank Drury, Jr.”
“The two days at La Fayette were devoted to studying
the results of experimental work carried on by the Purdue
experiment station on all phases of soybean culture and
utilization.”
“Soybeans in Commerce: Thursday evening was
given over to a banquet held at Lincoln Lodge on the
banks of the Wabash, north of Lafayette. Preceding the
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banquet, an opportunity was given to all attending to see
and taste most appetizing dishes prepared from soybeans
and soybean products. These dishes were prepared by the
Home Economics Extension Department and showed the
possibilities of including soybeans and soybean products in
the diet. Recipes for the dishes served were distributed. The
subject of the discussion after dinner was the utilization of
soybeans in commerce. President Taylor Fouts turned the
meeting over to Director Christie of Purdue, who acted as
toastmaster and presented several men who are prominent in
soybean utilization industries.
“Wilfred Shaw, of Peoria county, Illinois, acting as
a representative of the American Milling Company, told
of the plan which had been devised to create an acreage
of soybeans for milling purposes by guaranteeing Illinois
growers $1.35 a bushel for No. 2 beans this fall. Roy
Chastine [sic, Chasteen], representing the Blish Milling
Company of Seymour, Indiana, which company is equipped
to mill about 65,000 bushels of soybeans annually, told of
their work in the bean products manufacturing business.
He stressed the point that in the opinion of the millers,
the industry is now waiting for production of beans to
become large enough to warrant them to put in bean milling
machinery, so their plants can operate daily the year ‘round,
thereby guaranteeing buyers of bean products ample supplies
of oil, meal and other products.
Note 1. This is the earliest document seen (Aug.
2011) concerning the Blish Milling Company’s work with
soybeans.
“Following the discussion were musical numbers by
‘Uncle Joe’ Cannon, of Purdue’s dairy extension staff, and
Roy Caldwell and Chester Joyce, soybean growers of Carroll
county, Indiana.
“On Friday were more tours of Purdue University’s
experimental soybean plots and feeding plants and further
discussions led by growers, county agents and extension
men. Prominent among the Friday speakers was W.J. Morse
of the United States Department of Agriculture...”
The ninth annual meeting closed at noon following
committee reports and a brief business session.”
There follows a brief history of the American Soybean
Association, which began in 1920 at Soyland in Carroll
County.
A photo shows some of the people visiting the Meharry
farm in Illinois, including E.G. and C.W. Tabaka, O.H. Sears,
W.E. Riegel, C.M. Woodworth, Mrs. Woodworth, and baby,
Ruth, Will, Catherine, and Mrs. Riegel.
2569. Edmondson, C.V.; Briggs, George M.; Ogden, H.P.
1928. Resolutions–Passed by the American Soybean
Association in its Ninth Annual Convention held at Purdue
University, August, 1928. Proceedings of the American
Soybean Association 2:38. Ninth annual field meeting. Held
15-17 Aug. at Indiana.

• Summary: “1. Whereas, the research work of the United
States Department of Agriculture and the State Agricultural
Colleges and Experiment Stations has been of great value to
American Farming, and
“Whereas, the soybean is of great economic importance
in furnishing home grown protein for all classes of livestock,
in maintaining farm fertility, and providing an additional
cash crop;
“Be It Resolved that this Association requests that all
Federal and State aid in connection with the growing and
utilizing of soybeans be continued.
“Be It Further Resolved that all literature of the
Association be sent to all directors and deans of agriculture
in order that they be more familiar with this organization.
“2. Whereas, soybeans and soybean products have not
sufficient tariff protection,
“Be It Resolved that the Association shall continue its
efforts toward securing just protection.
“Be It Further Resolved that the sincere thanks and
appreciation of this association be extended to W.J. Morse,
U.S.D.A., for his untiring labor in connection with the
publication of the Proceedings of American Soybean
Association, and that this association wishes him every
success and safe return from his two year pilgrimage through
the soybean land of the Orient.
“Be It Further Resolved that this association extends to
Director Christie a note of thanks for his co-operation and
support in furthering the interests of soybean growers, and
wishes him every success in his new position.
“Be It Further Resolved that this Association expresses
its appreciation to the Indiana Corn Growers Association for
its assistance in this meeting.
“Be It Further Resolved that this association expresses
its thanks to the Blish Milling Company, American Milling
Company and Funk Brothers for their co-operation and
financial support and that a copy of these resolutions be sent
to each of these companies.
“Be It Further Resolved that a note of thanks be
extended to the staff of Purdue University and all others who
have in any way contributed to the success of this meeting
and the enjoyment of all those in attendance.” Address: 1.
Chairman.
2570. Harper, Claude. 1928. Soybeans for fattening lambs.
Proceedings of the American Soybean Association 2:15-17.
Ninth annual field meeting. Held 15-17 Aug. at Indiana. Talk
given at Purdue University.
• Summary: “The Purdue Agricultural Experiment Station
has conducted fifteen tests relating to soybeans for fattening
lambs. Two general problems have been studied. First, the
value of whole soybeans, ground soybeans and soybean
oilmeal as a protein supplement to corn, and, second, the
value of soybean hay.” In each case the soybean product was
compared with cottonseed meal; the latter usually gave better
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results. However a simple mineral mixture, consisting of 10
parts of 16% acid phosphate, 10 parts wood ashes, and 1 part
salt, increased the efficiency of [soy] beans when fed to hogs
as a supplement to corn. Address: Purdue Univ. Experiment
Station [Indiana].
2571. Hilton, J.H. 1928. Soybeans for dairy cattle.
Proceedings of the American Soybean Association 2:14.
Ninth annual field meeting. Held 15-17 Aug. at Indiana. Talk
given at Purdue University.
• Summary: “Soybeans provide an excellent protein
supplement for use in the grain ration for dairy cattle.
Numerous experiments conducted by some of the leading
experiment stations in the United States have proven
ground soybeans to be equal to linseed oilmeal as a protein
supplement in the dairy ration. Usually high protein feeds
such as linseed oilmeal, cottonseed meal and corn gluten
feed are high in price and if dairymen would grow more
soybeans it would make them more independent of these
high priced protein feeds and insure a greater dairy income.
“In feeding trials conducted at the Purdue University
Agricultural Experiment Station in 1923 comparing ground
soybeans with linseed oilmeal, soybeans proved to be equal
to linseed oilmeal as a protein supplement for dairy cattle
when fed in the grain ration of corn and oats.
“Experiments conducted at the Purdue and South Dakota
stations comparing soybean hay with alfalfa hay, soybean
hay was found to be practically equal to alfalfa hay when fed
to dairy cattle.
“Trials conducted at the Iowa Station in 1922 in
comparing ground soybeans with linseed oilmeal, as a
protein supplement for the dairy ration, the ground soybeans
proved to be worth $60 per ton when old process linseed
oilmeal was selling for $45 per ton. In other words, the
ground soybeans fed as a protein supplement to the basal
grain ration of corn and oats were worth one third more than
the linseed oilmeal.
“As a roughage for general herd feeding, good quality
soybean hay has proven to be just as good as alfalfa hay in
the Purdue dairy herd the past winter. In fact, we think so
much of the bean hay that this year we will have seventy-five
tons for winter feeding.” Address: Dairy Staff, Purdue Univ.
[Indiana].
2572. Morse, W.J. 1928. Officers of the American Soybean
Association (1920-28). Special committees. Proceedings of
the American Soybean Association 2:12-14.
• Summary: 1920: President Taylor Fouts, Camden, Indiana.
Secretary–W.A. Ostrander, Indiana Experiment Station.
1921: President–W.E. Riegel, Tolono, Illinois. Secretary–
W.A. Ostrander, Indiana Experiment Station.
1922: President–C.E. Carter, Missouri Experiment
Station. Secretary–W.A. Ostrander, Indiana Experiment
Station. 1923: President–G.M. Briggs, Wisconsin

Experiment Station. Secretary–W.A. Ostrander, Indiana
Experiment Station.
1924: President–W.J. Morse, United States Department
of Agriculture [Washington, DC]. Vice-presidents–E.C.
Johnson, Stryker, Ohio, and J.L. Robinson, Iowa Experiment
Station. Secretary–C.L. Meharry, Attica, Indiana.
1925: President–W.J. Morse, United States Department
of Agriculture [Washington, DC]. Vice-presidents–E.C.
Johnson, Stryker, Ohio, and J.L. Robinson, Iowa Experiment
Station. Secretary–C.L. Meharry, Attica, Indiana.
1926: President–W.E. Ayres, Mississippi Delta
Experiment Station. Vice-president–F.P. Latham, Belhaven,
North Carolina. Secretary-treasurer–C.L. Meharry, Attica,
Indiana. Directors–W.E. Ayres, Mississippi Delta Experiment
Station. F.P. Latham, Belhaven, North Carolina. J.S.
Cutler, Ohio Experiment Station. E.J. Delwiche, Wisconsin
Experiment Station. J.T. Smith, Tolono, Illinois. F.S. Wilkins,
Iowa Experiment Station.
1927: President–F.P. Latham, Belhaven, North Carolina.
Vice-President–Taylor Fouts, Camden, Indiana. SecretaryTreasurer–W.E. Ayres, Mississippi Delta Experiment
Station. Directors–F.P. Latham, Belhaven, North Carolina.
Taylor Fouts, Camden, Indiana. W.E. Ayres, Mississippi
Delta Experiment Station. Walter Godchaux, New Orleans,
Louisiana. C.W. Tabaka, Ivesdale, Illinois. J.S. Cutler, Ohio
Experiment Station. E.J. Delwiche, Wisconsin Experiment
Station.
1928: President–Taylor Fouts, Camden, Indiana. VicePresident–Walter Godchaux, New Orleans, Louisiana.
Secretary-Treasurer–W.E. Ayres, Mississippi Delta
Experiment Station. Directors–Taylor Fouts, Camden,
Indiana. Walter Godchaux, New Orleans, Louisiana. W.E.
Ayres, Mississippi Delta Experiment Station. C.W. Tabaka,
Ivesdale, Illinois. J.S. Cutler, Ohio Experiment Station. E.J.
Delwiche, Wisconsin Experiment Station.
Special Committees–Constitution: C.L. Meharry,
Chairman, Attica, Indiana. H.S. Clapp, Accotink, Virginia.
F.P. Latham, Belhaven, North Carolina. J.T. Smith, Tolono,
Illinois. W.E. Ayres, Mississippi Delta Experiment Station.
Taylor Fouts, Camden, Indiana.
Soybean nomenclature: W.J. Morse, Chairman, United
States Department of Agriculture. J.C. Hackleman, Illinois
Experiment Station. F.S. Wilkins, Iowa Experiment Station.
E.J. Delwiche, Wisconsin Experiment Station.
Soybean score cards: W.J. Morse, Chairman, United
States Department of Agriculture. K.E. Beeson, Indiana
Experiment Station. C.B. Williams, North Carolina
Experiment Station. J.C. Hackleman, Illinois Experiment
Station. G.M. Briggs, Wisconsin Experiment Station.
Soybean seal: J.T. Smith, Chairman, Tolono, Illinois.
W.E. Riegel, Tolono, Illinois. C. Burns, Champaign, Illinois.
Address: USDA, Washington, DC.
2573. Morse, W.J. 1928. El cultivo de la soja [The cultivation
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of soybeans]. Hacienda (La) (Buffalo, New York) 23(7):23133. July; 23(8):286-89. Aug. [Spa]
• Summary: This is a translation of many parts of USDA
Farmers’ Bulletin No. 1520 titled “Soy Beans: Culture
and Varieties” (Morse, April 1927). Address: USDA,
Washington, DC.
2574. Owen, F.V. 1928. Soybean seeds with two embryos. J.
of Heredity 19(8):372-74. Aug. [2 ref]
Address: Maine Agric. Exp. Station.
2575. Proceedings of the American Soybean Association.
1928. Ninth annual meeting, American Soybean Association,
Indiana: August 15, 16 and 17, 1928. 2:3-11.
• Summary: “Over one thousand farmers and soybean
enthusiasts from Indiana and adjoining states attended
the various meetings which comprised the ninth annual
meeting of the American Soybean Association. On August
15, regional meetings were held in four different sections
of Indiana which were attended by Purdue specialists and
representatives of the Associations and interested growers.
These meetings were designed to spread the influence of
the Association’s annual meeting over as much territory as
possible, and the interest certainly justified this plan.
“Much of the material that follows is extracted from the
August 25, 1928, issue of the Prairie Farmer.”
Note: The portions concerning regional meetings must
be extracted from a regional edition (or editions) of Prairie
Farmer.
The article is divided into the following parts:
Introduction (incl. list of prominent Hoosier soybean
farmers). Soybeans in commerce. Northern Indiana regional
meeting. Western Indiana regional meeting. Central Indiana
regional meeting. Eastern Indiana regional meeting.
“Northern Indiana regional meeting: Perhaps no better
point in the Middle West could have been selected for a
regional meeting of the American Soybean Association than
Soyland, the farm of Taylor Fouts, and those of his brothers,
Noah and Finis, in Carroll county, Indiana, where more than
150 farmers and soybean growers gathered August 15 to talk
their favorite subject–soybeans.
“Soyland, with its 200-odd acres of certified soys of
the varieties Manchu, Midwest and Dunfield, is one of the
pioneer soybean growing regions in Indiana, and is today one
of the greatest centers of production of fine soybeans in the
United States.
“A score or so of years ago, when Taylor Fouts was a
student at Purdue University, the soybean was being ‘played
with’ by experimenters at Purdue. Taylor took a small
quantity of seed home with him and planted the first patch
on the Fouts farm. Today it is the major crop on the farm,
and the practice has spread to neighboring farms in Carroll
county and adjoining counties.”
“Following an ample repast served by the ladies of

the Presbyterian church, the ladies assembled on Taylor
Fouts’ front lawn, where Taylor, who was president of the
Association, introduced prominent soybeaners,” including
William Morse. “A comedy sketch was enacted by Chester
Royce and Roy Caldwell, who kept the crowd in an uproar
with their humorous discussion of the relative merits of the
Dunfield and Manchu varieties... They closed their number
by singing the latest rural hit song of the season–’Soybeans,
That’s All’ by themselves. With their guitars they made
an excellent harmony team.” At Finis Fouts’ farm, Claude
Harper of Purdue discussed the results of lamb feeding trials
in which soybeans and soybean hay played an important part
in the ration.
A photo shows an aerial view of Finis Fouts’ farm in
Carroll County at the time of the meeting.
Western Indiana regional meeting: Between 150 and
200 farmers from West Central Indiana and Illinois attended
the meeting at the Charles Meharry farm near Odell in the
southwest corner of Tippecanoe county. “For 20 years,
Meharry has been growing soybeans on his farms, the
one of 320 acres at Odell; two others of the same size at
Romney, Indiana, in Tippecanoe county, and another of
about 800 acres in Champaign county, Illinois.” Meharry’s
farm manager, Edmund N. Stafford, showed the 60 acres of
soybeans and variety trials. A number of speakers discussed
various topics.
Central Indiana regional meeting: Some 250 soybean
growers met on the J. Ben Edmondson farm, which is “not
far distant from the home of A.A. [Adrian Alkanah] Parsons,
Indiana pioneer grower, who first planted soybeans 37 years
ago [about 1891] and who has grown them every year since
without a single crop failure. The men who are enthusiastic
about this crop in this community... know what a good
crop soys are and they are making money from the crop.”
At noon, the group transferred the discussion to the grove,
where the Hazelwood Home Economic Club served a fine
luncheon, with baked soybeans as one of the inviting dishes.”
After the meeting, a “tour was made of the community where
nine farmers, members of the Midwest Association, are
growing Dunfield beans for certification.
Eastern Indiana regional meeting: The meeting, attended
by 100 people, was held on the farm of J.A. Jenkins in
Wayne county, where soybean acreage has tripled in the
last 3 years. Jenkins “has been growing soybeans for 10
years and is generally considered to be the pioneer of the
county with this new crop. He was conducting a trial of 13
different varieties: Dunfield, Ito San, Manchu, Mansoy, Illini,
Midwest (formerly called Hollybrook), Wilson 5 [WilsonFive], Virginia, George Washington, Peking or Sable, Laredo
and Illinois 1319.” Details are given for each variety; each
has its own particular growing habit and characteristics. The
earliest maturing is Ito San; the first soybean to be introduced
into Indiana, it is still widely grown. Manchu, probably the
most widely grown variety in the state, matures about one
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week after Ito San.
Note: This is the earliest document seen (Dec. 1998) that
mentions the soybean variety George Washington.
2576. Runk, C.R. 1928. Note: Effect of potash on chlorosis
of soybeans. J. of the American Society of Agronomy
20(8):876-77. Aug.
Address: Assoc. Agronomist, Delaware Agric. Exp. Station,
Newark, DE.
2577. Shaw, Wilfred. 1928. Commercial prospects of
soybeans. Proceedings of the American Soybean Association
2:28, 30-33. Ninth annual field meeting. Held 15-17 Aug. at
Indiana.
• Summary: This is largely a detailed discussion of the
origins and results of what is called here (p. 33) the “Peoria
Plan,” pioneered by Mr. H.G. Atwood, President of the
American Milling Company (Peoria, Illinois), who initially
proposed the idea to the president of the Peoria County
Farm Bureau as a way of encouraging the expansion of the
soybean crop in Illinois. Later a meeting was called at the
invitation of the American Milling Co. and Mr. Atwood’s
suggestion was thoroughly discussed. “Those in attendance
at this meeting were Mr. Atwood, and Associate Directors
of the American Milling Company; Mr. Eugene Funk and
Mr. Bradley, of Funk Bros. Seed Company, Bloomington;
Mr. McConnell and Mr. Chase, managers of the Grange
League Federation Exchange Incorporated, Peoria, and also
representatives of the Peoria County Farm Bureau, Mr. M.M.
Baker, Vice-President of the Caterpillar Tractor Company
representing the Peoria Association of Commerce; Professor
J.C. Hackleman, of the Agronomy Department, College of
Agriculture, Urbana, and Mr. C.V. Gregory, Editor of the
Prairie Farmer, Chicago. (I want particularly to mention that
Professor Hackleman and Mr. Gregory were outstandingly
valuable in perfecting the entire plan as completed.)”
“At this meeting the three companies, namely:
the American Milling Company, the Grange League
Federation Exchange (which is a commodity buying and
feed manufacturing organization agency of 35,000 eastern
farmers), and Funk Bros. Seed Company agreed to offer a
guaranteed price of $1.35 per bushel for No. 2 Federal Grade
soybeans with a limit of 50,000 acres or 1,000,000 bushels
f.o.b. either Peoria or Bloomington, Illinois.
“The exact wording of the agreement finally drawn
and presented to the farmers for signature by Illinois Farm
Bureaus is as follows:” It consists of only for paragraphs,
and concludes: “Deliveries shall be made prior to December
31st, 1928.
“Later at an opportune conference of Illinois Farm
Advisors, or County Agents, held at the College of
Agriculture, Urbana, the guaranteed price proposal of these
companies was explained thoroughly. It was enthusiastically
received by the County Agents present and upon suggestion

from the floor a committee called ‘The Farm Bureau
Committee’ was appointed. Mr. W.E. Riegel, who is in
attendance at this meeting, was one of the three members
of this committee. This committee was charged with the
responsibility of giving Illinois farmers, who cared to do
so, the opportunity of signing up the bean acreage they
desired upon the guaranteed price basis outlined above.
How well they responded and appreciated this opportunity
is indicated by the fact that upon August 1st, 58 counties
had sent in 1,101 contracts totalling 41,274½ acres of beans.
At the present time plans for the orderly movement of these
beans to market after harvest are being worked out. Funk
Brothers Seed Company soybean mill at Bloomington,
Illinois, will handle and grind a portion of the beans. The
Grange League Federation Exchange, who operate a large
feed manufacturing plant at Peoria, will handle a portion, and
the American Milling Company’s newly acquired oil mill
at Peoria will handle and grind a portion of the contracted
beans. The estimated combined immediate soybean storage
capacity of these companies is placed at 300,000 bushels and
it is possible for them, if necessary, to still further augment
this.
“It can logically be asked how these companies propose
to market the beans secured from 42,000 acres and guarantee
a price in advance.”
“The American Milling Co. and Grange League
Federation Exchange, as previously stated, are very large
manufacturers of mixed feeds. The greater part of this feed
is shipped east for the eastern dairymen and stockmen to
feed. Protein naturally is a large factor of expense and vale of
these feeds.
“The sources of high protein concentrates for use
in mixed feeds at the present time are: Cottonseed meal
(2,600,000 tons), Gluten feed and meal (650,000 tons),
Linseed meal (700,000 tons), and miscellaneous other
sources such as Soybean meal, Peanut meal, and Malt
(200,000 tons).”
“The beans from the 42,000 acres under contract in
Illinois that are delivered by Illinois farmers to the three
buyers will be ground, the meal used as a high protein
supplement in the manufacture of feeds, and the oil disposed
of through the regular trade channels which now exist.”
“Imports of soybeans and soybean products come
principally from China and the province of Manchuria. The
present rates of duty upon soybeans are: ½ cent a pound or
30 cents a bushel on the whole beans; soybean oil 2½ cents
per pound; soybean cake and meal free. 24,000,000 pounds
of soybean oil were used in paint, varnish, soap, linoleum,
oil cloth, oleomargarine, artificial leather, and other
manufacturing channels in this country in 1927.”
“The production of soybeans for commercial purposes
will increase on corn belt farms so long as a profitable
market for them is provided. The ‘Peoria Plan’ of a
guaranteed price upon beans has been an enormous factor
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in increasing the acreage of beans sown for commercial
purposes and in demonstrating to Illinois farmers the
possibilities in the production of soybeans for commercial
uses.”
Note: This is the earliest document seen (Feb. 1998)
that mentions the “Peoria Plan.” This plan was instituted
primarily to obtain soybean meal, not soybean oil. Address:
Representing American Milling Co.
2578. USDA Plant Inventory. 1928. Plant material introduced
by the Office of Foreign Plant Introduction, Bureau of Plant
Industry, Jan. 1 to March 31, 1926 (F.P.I. Nos. 65708 to
66698). No. 86. 51 p. Aug.
• Summary: Soja max (L.) Piper (Glycine hispida Maxim.).
Fabaceae. Soy bean.
65782 to 65784. From Matania el Saff, Egypt. Seeds
presented by Alfred Bircher, Middle Egypt Botanic Station.
Received March 9, 1926. 65782. A large flattened brown
bean. 65783. A large flattened creamy-color bean. 65784. A
small round light-green bean.
65819 to 65853. From Kangtung, China, and the
Philippine Islands. Seeds collected by F.A. McClure,
agricultural explorer, Bureau of Plant Industry. Received Jan.
4, 1926.
65852 and 65853. No. 224. From Nodoa, Hainan Island,
China. Tung tau; siu tau. A small black bean usually planted
in December and grown during the winter months. No. 225.
From Nodoa, Hainan Island, China. Ch’un tau; taai tau
(spring bean; big bean). A spring variety planted in May.
65906 to 65961. From Harbin, Manchuria. Seeds
obtained by P.H. Dorsett, agricultural explorer, Bureau of
Plant Industry. Received Jan. 8, 1926.
65945 to 65955. November, 1925. From the Agricultural
Experiment Station, Harbin. 65945. No. 4787. Huang tou,
No. 6. An attractive yellow bean of good size. 65946. No.
4788. Tha hei wehi huang tou, No. 20. A fine large yellow
bean, practically round, with a large black eye [hilum].
65947. No. 4789. Scheum huang tou, No. 60. An almost
round bean of good size, with a reddish brown eye. 65948.
No. 4790. Tha hei tou, No. 123. A good-sized, almost round,
black bean. 65949. No. 4791. Seo hei tcher huang tou jofiu,
No. 40. A medium-sized, almost round, yellow bean with a
dark-brown eye. 65950. No. 4792. Thyanvo dam tao, No.
74. An almost round yellow bean with a deeper colored eye.
65951. No. 4793. Dtchou lau tou, No. 180. An almost round
black and brown bean, of good size. 65952. No. 4794. Lu
tuiang tou, No. 100. A large green roundish bean. 65953. No.
4795. Pheo litchin tou, No. 104. A medium-sized dark-green,
almost round bean with a black eye. 65954. No. 4796. Tha
lau za tou, No. 143. A medium-sized brown bean, almost
round, with a lighter colored eye. 65955. No. 4797. Tchali
tcher huang tou, No. 80. An oblong yellow bean of good
size, with a brown eye.
66341 to 66419. From Tiehlingho, Kirin Province,

Manchuria. Seeds presented by A.D. Woeikoff, director,
Experimental Farm, Echo. Received March 1926.
66401 to 66418. 66401. No. 277. Huang tou tsa. 66402.
No. 1153. A black variety from the experiment farm, Chinese
Eastern Railway, Harbin, Manchuria. 66403. No. 1159. A
black variety with gray pubescence. From the experiment
farm, Chinese Eastern Railway, Harbin, Manchuria. 66404.
No. 1237. Hei tou. From Ninguta district, Kirin Province.
66405. No. 1238. Yuan tou (yellow). From Ninguta district,
Kirin Province. 66406. No. 1239. Huang tou [yellow bean].
From Ninguta district, Kirin Province. 66407. No. 1248.
Kaiyuan pai hua. From the agricultural experiment station,
South Manchurian Railway, Kungchuling, Mukden Province,
Manchuria. 66408. No. 1249. Ssupingchieh hei chi. From
the agricultural experiment station, South Manchurian
Railway, Kungchuling, Mukden Province, Manchuria.
66409. No. 1250. Kungchuling won sin hei shih. From the
agricultural experiment station, South Manchurian Railway,
Kungchuling, Mukden Province, Manchuria. 66410. No.
1255. Hsia er tai. From the agricultural experiment station,
South Manchurian Railway, Kungchuling, Mukden Province,
Manchuria. 66411. No. 1256. Mukden hei chi. From the
agricultural experiment station, South Manchurian Railway,
Kungchuling, Mukden Province, Manchuria. 66412. No.
1275. Er shih li pao. From the agricultural experiment
station, South Manchurian Railway, Kungchuling,
Mukden Province, Manchuria. 66413. No. 1259. Hsiao
hei chi. From the agricultural experiment station, South
Manchurian Railway, Kungchuling, Mukden Province,
Manchuria. 66414. No. 1261. Kuei tzu yen. From the
agricultural experiment station, South Manchurian Railway,
Kungchuling, Mukden Province, Manchuria. 66415. No.
1263. Ssu li huan improved. No. 4. 66416. No. 1270. Ju
shu tai. From the agricultural experiment station, South
Manchurian Railway, Kungchuling, Mukden Province,
Manchuria. 66417. No. 1299. A yellow variety with a black
[eye] brow. From the experiment farm, Chinese Eastern
Railway, Harbin, Manchuria. 66418. No. 1802. Kirin
(green). From the commercial agency of the Chinese Eastern
Railway, Laoshaokou, Kirin Province [Manchuria]. Address:
Washington, DC.
2579. Vestal, C.M. 1928. Soybeans pay in fattening hogs.
Proceedings of the American Soybean Association 2:12-14.
Ninth annual field meeting. Held 15-17 Aug. at Indiana. Talk
given at Purdue University.
• Summary: “Experiments conducted at the Purdue
Agricultural Experiment Station show that soybeans are
more valuable in fattening rations than in growing rations for
swine. Extensive use of soybeans as a supplement to corn
and other grains for fattening hogs will conserve the proteinrich feeds as tankage, skimmilk and buttermilk for the brood
sows and growing pigs, where there is greatest need for these
efficient feeds.
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“A good mineral mixture should always be fed with
soybeans in the ration because soybeans are deficient
in important minerals required by swine. A mineral
mixture composed of 10 pounds wood ashes, 10 pounds
superphosphate and 1 pound salt has proved efficient in the
Purdue experiments. Another good mineral mixture is 10
pounds limestone dust, 10 pounds special steamed bone meal
and 1 pound salt.
“The experiments at Purdue show that a pound of
soybeans fed with minerals will practically replace a pound
of tankage when supplementing corn and legume pasture
for fattening spring pigs. In six experiments pigs fed shelled
corn and ground soybeans free choice in self feeder on
legume pasture gained an average of 1.47 pounds daily and
required 334.6 pounds of corn and 38.1 pounds of soybeans
for each 100 pounds of gain. The cost including pasture was
$5.10. A similar group of pigs which had minerals in addition
to shelled corn, ground soybeans and legume pasture made
an average daily gain of 1.57 pounds and required 329.4
pounds of corn, 25 pounds of soybeans and 4.5 pounds of
minerals for each 100 pounds of gain. The cost was $5.81.
A third group of pigs had tankage with the shelled corn and
legume pasture. They gained an average of 1.67 pounds daily
and required 342.3 pounds of corn and 23 pounds of tankage
for 100 pounds of gain. The cost was $6.08.
“Growing soybeans with corn and hogging off the two
crops with mineral mixture fed in self feeders is an efficient
method of using soybeans to supplement the corn for
fattening hogs. Best results are secured when the hogs start
with weights of 125 pounds or more.
“Soybeans should not be used as a substitute for corn in
rations for fattening hogs because of the danger of producing
soft pork. When soybeans are used properly as a supplement
to corn the danger of soft pork is practically eliminated.
“Experiments to determine the best methods of
preparing soybeans for hogs show some interesting results.
At the Ohio Agricultural Experiment Station it was proved
that cooking greatly increased the efficiency of soybeans in
the ration. At the Purdue Experiment Station it was found
that whole soybeans were as palatable as ground soybeans
and equally good gains resulted.
“Soybeans have an important place in the swine
production of the corn belt states. They may be grown in
abundance on corn belt farms to supplement the limited
supplies of tankage, milk and other protein-rich feeds which
are used to balance the grain ration for hogs.
“Will Soybeans Replace Tankage as a Supplement to
Corn for Fattening Spring Pigs on Legume Pasture? Average
results of six trials with fattening spring pigs at the Purdue
Experiment Station, four trials on alfalfa and two on clover
pasture. The pigs were fed from a weight of 69 pounds to
219 pounds. Rations were self fed, free choice. 10 pigs to the
lot in each trial.
“All lots had access to pressed block salt. A table shows

the results.
“Hogs required ½ acre of pasture in all trials, excepting
one on clover, where the hogs fed soybeans required 3/4 of
an acre.
“Prices of feeds: Shelled corn 84¢ a bushel, ground
soybeans $1.35 a bushel, tankage $65.00 a ton, mineral
mixture 2¢ a pound, pasture $6.00 an acre.
“These results show that a pound of soybeans when fed
with minerals practically replaced a pound of tankage. On
this basis soybeans may be used to advantage if obtained
at a lower cost per pound than tankage. Since soybeans can
he produced on the majority of corn belt farms for less than
the usual cost of an equal weight of tankage, they should
be more generally used with corn and legume pasture for
fattening hogs.
“Another good mineral mixture to use with corn and
soybean rations:
“10 lbs. limestone dust
“10 lbs. special steamed bone meal
“1 lb. flake salt.” Address: Purdue Univ. Experiment
Station [Indiana].
2580. Wand, Frederick A. 1928. Commercial outlet for
soybeans. Proceedings of the American Soybean Association
2:35-36. Ninth annual field meeting. Held 15-17 Aug. at
Indiana.
• Summary: Illinois farmers “were not satisfied with
harvesting their soybeans with a grain binder because of
the large loss due to shattering. A number of prominent
soybean growers became interested in developing a machine
that would cut and thresh the crop at one operation, leaving
the straw in such condition that it could be plowed under
for fertilizer. At that time the wheat combine was being
introduced into the Southwest, but even our Agricultural
Experiment Stations could not be enthused over the idea
of introducing such a large machine on Corn Belt farms.
However, one machine was used in Illinois in 1924 for
harvesting 212 acres of soybeans and was purchased by
Garwood Bros., of Stonington, Illinois.
“I was fortunate in being asked to visit the executive
offices of the Massey-Harris Harvester Company at Batavia,
New York, for the purpose of convincing their board of
directors that they should expand their sales organization
in order to introduce and sell Combines in territory that a
number of agricultural authorities believed was not adapted
to Combine harvesting. I insisted the Combine would take
the “H” [hell] out of harvesting and revolutionize soybean
growing in the Central West. I also maintained that the
machine could be used for harvesting small grain, as the
Staley Company had developed an efficient and economical
grain dryer suitable for installation in country elevators for
the purpose of drying Combine grain and soft corn. After
talking the proposition over with Mr. Joseph N. Shenstone,
president of Massey-Harris Harvester Co., Inc., and his
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board of directors, they decided to support the project. The
Staley Company designed and built a portable grain dryer
that was used in connection with harvesting the first field of
wheat that was harvested with a combine in Illinois. They
also helped to sell the first eight combines that were sold in
Illinois and convinced the manufacturers of farm equipment
that they should develop small combines for use on corn
belt farms. The same procedure has been carried through in
developing special equipment for planting and cultivating the
crop.
“The A.E. Staley Manufacturing Company is the largest
independent corn products manufacturing concern in the
world. We ship our products to 54 national markets. During
the first three months of the present year, the Associated
Manufacturers of Corn Products ground 26,000,000 bushels
of corn. It is possible to manufacture a greater variety of
products from soybeans than from any other farm crop
and there is no doubt in our estimation, but that there is a
commercial outlet for 26,000,000 bushels of soybeans.
“Every acre planted to soybeans means one less acre of
our surplus crops; corn, wheat, and oats. Large quantities of
soybeans will always be fed on the farms and our industries
are pleading with farmers to grow more soybeans for market.
With the present amount of flaxseed that is being produced
in the Northwest, our farmers can readily produce enough
soybeans to supply our domestic needs for vegetable oils. At
the present time 40% of our protein is being imported in one
form or another. Farmers should increase the production of
crops that are now being #1.”
“The price of soybeans for manufacturing purposes is
determined by the price of the products derived from the
beans. At the present time the mills are manufacturing crude
and refined soybean oil, soap, varnish, soybean oil meal,
soybean health flour, plastic paints for interior decorating and
waterproof glue. The casein may be extracted from soybean
cake and used for sizing paper.
Note: This is the earliest document seen (Feb. 1998) that
mentions the Garwood Brothers in connection with the first
use of a combine to harvest soybeans in Illinois. Address:
A.E. Staley Mfg. Co., Decatur, Illinois.
2581. Young, E.C. 1928. The proper place of soybeans in the
system of farming. Proceedings of the American Soybean
Association 2:19-21. Ninth annual field meeting. Held 15-17
Aug. at Indiana. Talk given at Purdue University.
• Summary: “It is a difficult task to determine in advance the
ultimate place which any new enterprise will finally have in
the system of farming. The Experiment Stations can study
some of the environmental conditions to which a new crop
is adapted, the growth habits and the cultural practices, but
the crop must finally stand the test of profit and loss on farms
before its final adaptation can be determined. Economic
relations such as prices, costs, comparative profits, labor
conflicts, byproduct values, frost and harvest, hazards and

the like are almost impossible to determine except from a
study of farm practice. It was with a view to studying the
economic problems encountered in growing soybeans in
Indiana that Purdue University Agricultural Experiment
Station undertook an economic study of Soybean Growing
in 1924. Some of the results of this study are reported in
Experiment Station Bulletin 306. “For the crop years 1923
and 1924 records of production costs were obtained on
281 farms. The average cost per acre where soybeans were
produced for grain was $22.30 per acre gross, or $20.51 after
credit for the straw had been allowed. This was $1.46 per
bushel. The least cost for any individual farm was $.48 per
bushel, and the highest cost was $18.76 per bushel.
“Fifty per cent of the farms showed a cost of less than
$1.50 per bushel and seventy-five per cent of the farms a
cost of less than $2.00 per bushel. The most common cost
per bushel was for farms with costs from $1.25 to $1.49 per
bushel.
“The average margin of profit in crop growing has
been very narrow for most crops in recent years. While
exactly comparable figures for other common crops are not
available, there is no doubt but what per acre cost and profits
in soybean growing compare favorable with other common
crops in this area.
“Of the total cost of growing soybeans in Indiana,
$7.09 was for use of land; $9.84 was required to get the
crop ready for harvest and $5.37 was required for harvest.
Time does not permit an analysis of costs but in general the
greatest opportunity for cost reduction lies in more efficient
harvesting. The methods generally employed now require
heavy expenditure and considerable risk of weather damage
to the crop. With the present harvesting methods, harvest
is likely to be so long delayed that wheat cannot always be
successfully planted in the stubble with the result that one of
the best soybean rotations is difficult to put in operation.
“The average yield of soybeans grown for seed on these
farms was fourteen bushels per acre. There is no other way
of reducing per bushel costs so effectively as increasing the
yield provided higher yields can be obtained without too
great an increase in the acre costs.
“To summarize: The greatest opportunity for reducing
the cost of growing soybeans per bushel lies in reducing
harvesting costs and increasing the average yield.
“In addition to the assignable costs of growing soybeans
there are a number of other economic factors that need
consideration in deciding on the place of soybeans in the
farming system.
“In order for a crop to be grown successfully it must not
only show a profit but it must show a greater profit than other
crops with which it competes for land and labor. Soybeans
compete directly with corn for labor during the critical period
on most farms (May and June). In fact, most cultivated crops
are competitive for labor during this period. On the farms
studied and probably generally throughout the corn belt
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soybeans compete with corn for the use of land. Soybeans
are frequently mentioned as a competitor with oats for the
use of land, a very easy competition since oats in most of the
corn belt has been a notoriously unprofitable crop.
“In the intensive corn growing areas rotations usually
contain only one year of small grain in the rotation; for
example: corn, oats, clover; corn, corn, oats, clover; corn,
wheat, clover or frequently just corn followed by a small
grain.
“When soybeans are included in such a rotation the
small grain must still be used in order to provide a seed bed
for the grass crop. This means that soybeans must replace
some crop. On the margin of the corn belt where more small
grain is grown and where rotations such as corn, oats, wheat,
and clover are used. Soybeans can take the place of oats in
the rotation.
“Corn in the corn belt is thus the chief competitor
of soybeans for both land and labor. In recent years this
competition has not been severe because of the unfavorable
price of corn and of other feed grains. This low price for
feed grains has undoubtedly contributed greatly to the rapid
growth of the soybean industry in this area. Conditions
should remain favorable to soybean production so long as
corn remains a relatively low profit crop.
“Until the last few years practically the entire soybean
grain production has been required for seed purposes and
the price has been accordingly high. The industry has now
reached a stage in its development when the supply exceeds
the seed requirements and prices have been determined by
the demand for beans for feeding and milling. In some areas
where soybeans are still being introduced there is still a good
farm market for seed at attractive prices.
“Soybeans have not been grown long enough or
widely enough to definitely establish a ‘soybean belt.’ It
is reasonably certain that ultimately commercial soybean
growing will gravitate to centers of low cost production and
soils of medium fertility.
“Our studies would indicate that commercial soybean
grain production is likely to have its greatest permanent
development in the southern half of the corn belt and
probably in the less intensive corn growing areas.
“Soybeans for grain will probably continue to be grown
by farmers who have a relatively large area in order to take
advantage of special machines and to facilitate marketing.
“Farmers who need soybean seed to plant in the corn or
for hay or who want small quantities of soybeans for feed
will probably find it economical to buy their supply rather
than raise it.” Address: Purdue Univ. [Indiana].
2582. Sellschop, Jacq. P.F.; Salmon, S.C. 1928. The influence
of chilling, above the freezing point, on certain crop plants.
J. of Agricultural Research 37(6):315-38. Sept. 15. [19 ref]
• Summary: Exposure at 0.05 to 5.0ºC for 24 hours was fatal
to rice, velvet beans, and cotton. A number of other crops

showed various kinds of injuries but soy beans (Manchu
and Virginia varieties), potatoes, tomatoes, buckwheat,
and flax were uninjured by chilling for 96 hours. Cowpeas,
peanuts, maize and velvet beans were more severely injured
by chilling when growing in wet than in dry soil. Address:
1. Graduate Student; 2. Prof. of Farm Crops. Both: Kansas
Agric. Exp. Station.
2583. Wand, Frederick A. 1928. The soybean industry in
this country: Development of high yielding seed varieties
through efforts of state experiment stations in Illinois and
Indiana. Grain World 100(11):11-12. Sept. 26.
• Summary: Discusses soybean culture, the marketing of
soybeans, manufacturing possibilities, and sound farm relief.
“With the passing of the draft horses in our cities
the demand for oats was curtailed to a great extent. The
Agricultural Experiment Stations in the Central West were
forced to develop and promote a new crop that could be
grown in rotation in place of oats. The soybean was chosen
as having the greatest possibilities, being a legume that will
produce well on acid soils where clover or alfalfa will not
thrive.”
The soybean varieties Manchu and Illini have been
developed by the Illinois Experiment Station, and the variety
Dunfield has been developed in Indiana. “The Combine
is the ideal machine for harvesting soybeans... Combine
harvesting saves all the beans and leaves the straw in such
condition that it may be plowed under for fertilizer.” In 1928
more than 450 combines will be used for harvesting the
soybean crop in Illinois.
“Sound farm relief: Every acre planted to soybeans
means one less acre of surplus crops, such as corn, wheat and
oats.”
“The acreage of soybeans has been increased in the
Central West as a result of the soybean milling activities
of the Blish Milling Co., Funk Brothers Seed Co. and the
A.E. Staley Manufacturing Co. The concerns have built
mills and have assured farmers of a ready market for their
surplus soybeans. The Development Department of the
Illinois Central Railroad Co. has shown a splendid spirit of
co-operation in operating a Soybean Special Train over their
lines in Illinois. The train was operated for a period of three
weeks, making 107 stops and was visited by 34,000 farmers.
The soybean exhibit car contained 34 products manufactured
from soybeans.
“On April 16, 1928, Funk Brothers Seed Co., The
Grange League Federation, and the American Milling Co.
announced that they would contract with farmers for 50,000
acres of soybeans, the crop being delivered at Peoria or
Bloomington on the basis of $1.35 per bushel for Grade
No. 2 soybeans. As a result of their activities they have
contracted over 40,000 acres of soybeans in Illinois. It has
been reported that the American Milling Co. has an outlet for
the product from 5,000,000 bushels of soybeans a year. They
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should prove to be an important factor in developing the
soybean industry in the Central West.”
Photos show: (1) Illini soybeans growing on the
University of Illinois Experimental Farm. (2) A field of
soybeans planted solid with a wheat drill (1.5 bushels/
acre). The crop was harvested when 6 inches high and later
cultivated several times with a rotary hoe. Address: Manager,
Soy Bean Dep., A.E. Staley Mfg. Co., Decatur, Illinois.
2584. Deatrick, E.P. 1928. Reduction of soil nitrates during
the growth of soybeans. J. of the American Society of
Agronomy 20(9):947-58. Sept. [7 ref]
• Summary: “Experiments with potted soils are described
and data are given to show that the nitrates under maturing
soybeans are very low...” A long period for nitrification
between harvesting and replanting is desirable.
Note: Webster’s Dictionary defines nitrification (a
word first used in 1827) as “the process of nitrifying;
specifically, the oxidation (as by bacteria) of ammonium salts
to nitrites and the further oxidation of nitrites to nitrates.”
Address: Dep. of Soils, West Virginia Agric. Exp. Station,
Morgantown, WV.
2585. Hostetler, Earl H. 1928. Soybean oil meal for fattening
pigs. North Carolina Agricultural Experiment Station,
Bulletin No. 259. 12 p. Sept. [5 ref]
• Summary: “There were two main objects in view at the
time this work was begun. First, it was desired to compare
soybean oil meal with fish meal as to its value as a protein
supplement when fed with corn to fattening pigs. Second,
data were needed with reference to the practicability of
producing and fattening pigs, in the blackland section
of the State, in numbers sufficient to make a car load or
more.” Address: In Charge, Swine Investigations, Animal
Husbandry Dep., Agric. Exp. Station, North Carolina State
College of Agriculture and Engineering, Raleigh.
2586. True, Alfred Charles. 1928. A history of agricultural
extension work in the United States, 1785-1923. USDA
Miscellaneous Publication No. 15. 220 p. Oct. [284 ref]
• Summary: An excellent, detailed history, including a
history of the Smith-Lever Act. The foreword by C.B. Smith
contains a biography of Dr. True, who was born in 1853.
Soy beans are mentioned on pages 41, 140, 144, 146.
and 156. Address: Specialist in States Relations Work,
USDA.
2587. Dorsett, P.H.; Morse, W.J. 1928. Agricultural
explorations in Japan, Chosen (Korea), Northeastern
China, Taiwan (Formosa), Singapore, Java, Sumatra and
Ceylon (Log–unpublished). Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished typescript log. Illust.
Partially indexed. 28 cm.

• Summary: Also called the “Log of the Dorsett Morse
Expedition to East Asia” and (by the National Archives)
“Dorsett-Morse Expedition to the Far East, 1929-31,” this
is one of the most important documents ever produced
on soybeans and soyfoods. Covering the period from late
1928 until 1932, it consists of 17 volumes of typewritten
unpublished manuscript plus handwritten notebooks.
The two explorers, who were gone on the expedition
for a little more than two years, initially planned to be gone
for about three years. They took 3,369 photos of which 95%
appear in the report; the original prints are pasted on the
pages, each with a number and a caption. The first negative
number is #43196 (p. 238) and the last is #46514. The last
numbered page of the report is #8818, but most of the index
pages are not numbered and some special reports at the end
of the main report each start with page 1.
The first quarter of the pages (to about page 2,500) are
indexed, using 4 separate indexes. The only original and
2 microfilm copies were at the American Soybean Assoc.
(St. Louis, Missouri), however as of Feb. 2014 they are
on permanent loan to Rare and Special Collections at the
National Agricultural Library (Beltsville, Maryland)–which
also has 7 photograph albums that accompany the 7 log
books. A list of the missing pages has been compiled. One
photocopy of a microfilm copy is at the Soyinfo Center
(Lafayette, California). One microfilm copy is at the National
Archives in Washington, DC, in Records of the Bureau of
Plant Industry, Soils, and Agricultural Engineering, Record
Group 54. See: “National Archives Microfilm Publication
No. M840. Expedition Reports of the Office of Foreign Seed
and Plant Introduction of the Department of Agriculture,
1900–1938.” Rolls 16-20, volumes 56-73. These microfilm
rolls may also be available for viewing or duplication at one
of the various regional branches of the National Archives
(e.g. San Bruno, California).
A brief itinerary of the trip is as follows: 1929 Feb.
18–The party of 5 people leaves Washington, DC, for Los
Angeles by train. It consists of Morse, his wife Edna, their
daughter Margaret (age 7), Dorsett, and his daughter-in-law
Ruth (Bobbie; the widow of Dorsett’s son, she served as
Dorsett’s secretary and general helper).
March 1–They sail from San Francisco to Yokohama on
the S.S. President Grant of the Dollar Steamship Lines.
March 29–Arrive in Yokohama, proceed directly to
Tokyo, establish headquarters with rooms at the Imperial
Hotel, and hire an interpreter, Mr. Suyetake, who works with
them for the next 2 years.
May 21–The Morses go to Hokkaido, the Dorsetts to
Kyoto, by sleeper train. Morse returns to Tokyo.
Aug. 17–The entire party arrives in Hokkaido and
establishes headquarters in Sapporo to study soybeans.
Oct. 8–Leave Hokkaido for the Northeast Provinces,
then arrive in Tokyo on Oct. 15.
1929 Oct. 23–Arrive in Keijo (Seoul), Korea, then take
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many side trips. Note: 1929 Oct. 29–Great Depression begins
in USA with stock market crash.
Dec. 8–Return to Japan via Kyushu, then to Tokyo to
study soyfoods. They buy and photograph many!
1930 April 1–Travel by steamer to Dairen, Manchuria,
where they set up headquarters. Dorsett very sick from
April 11 to June 11; taken to a Japanese hospital in Dairen,
with Japanese doctors and nurses, he almost dies of double
pneumonia. Morse does the work of both men and does not
inform USDA of Dorsett’s critical condition.
June 24–Morse takes a quick trip to northern Korea, via
Mukden and Antung (Tan-Tung), to look for Zoysia grass.
July 1–Returns to Manchuria via Mukden.
July 21. Dorsetts leave for Peking by train; Morses and
Mr. Suyetake stay in Dairen.
Aug. 21–Morse party travels to northern Korea, staying
in Heijo (Pyongyang / P’yongyang); takes a 4-day side trip to
Seoul.
Sept. 28–Morse returns to Dairen, Manchuria.
Oct. 19–Morse party leaves Dairen, arriving in Peking
the next day.
Nov. 9–Morse party returns to Dairen.
Nov. 30–Morse arrives in Harbin, north Manchuria, then
passing through Mukden, returns to Dairen.
Dec. 18–Morses leave Dairen for Japan, passing through
Kobe on Dec. 21 and arrive in Tokyo on Dec. 23.
1931 Jan. 12–Travel to Kyoto, Himeiji, and Tatsuno
Shoyu.
Jan. 16–Visit Okazaki and Hatcho miso. Jan. 17–Return
to Tokyo.
Feb. 17–Morse party leaves Tokyo by boat for the USA,
arriving in San Francisco on March 4.
March 15–Dorsett party leaves Peking for Tientsin,
Shanghai, and Hankow.
March 27–Dorsetts sail from Shanghai to San Francisco.
Note 1. The title of this report is puzzling since the
expedition never went to Taiwan, Singapore, Java, Sumatra,
or Ceylon. It was proposed several times that they visit these
places, but the plans did not work out.
Note 2. This is the earliest log (unpublished) seen (Oct.
2016) that mentions soy.
Note 3. The best biography of P.H. Dorsett seen to date
was written by Theodore Hymowitz and published in 1984
in “Dorsett-Morse Soybean Collection Trip to East Asia: 50
Year Retrospective” (Economic Botany, 1984, 38(4):37888). He wrote: “Palemon Howard Dorsett, veteran plant
explorer and senior member of the team, had collected plants
previously in Brazil, northeast China, Sri Lanka (Ceylon),
and Indonesia. After the plant exploration trip with Morse,
he collected plants in the Caribbean area and on the north
coast of South America. His interests included photography,
carpentry, gardening and tinkering with equipment.
“Howard Dorsett was born in Carlinville, Illinois,
on April 21, 1862 and thus was 67 yr old at the time of

the journey to east Asia. He married Mary V. Payne on
September 12, 1892 and received a B.S. degree from the
University of Missouri in 1894. The Dorsetts had 3 children,
2 daughters and a son. Dorsett’s wife and 2 daughters died
in the early 1900s. His son, Jim, accompanied him on a
plant exploration trip to Asia in 1924 to 1927. Personal
tragedy struck Howard Dorsett again when his son died
of tuberculosis on October 8, 1927. His daughter-in-law,
Ruth B. Dorsett, accompanied him on the Dorsett-Morse
exploration trip.
“Dorsett joined the USDA in 1891 and was employed
by the Section of Plant Pathology. He was involved with the
early experiments on the use of Bordeaux mixture for the
treatment of leaf diseases of nursery stock. From 1904-1907,
he was in charge of the Chico, California, plant introduction
garden. Altogether, Dorsett developed 6 plant introduction
gardens for the USDA. From 1909 until he retired in 1932,
Dorsett was either in the field as a plant explorer or working
as an administrator dealing with plant introductions. In
1936, he was awarded the Meyer Medal in recognition
of distinguished service in the field of plant introduction.
According to David Fairchild, Howard Dorsett was involved
with the first propagation in the United States of the tung oil
tree, date palms, Japanese flowering cherry trees, oriental
bamboos, east Indian mangos, Chinese cabbage, and many
other plants. He collected about 1,000 soybean accessions
from northeast China and also introduced guinea grass
from Brazil. On April 1, 1943, Howard Dorsett died in a
nursing home in Washington, DC (Cattell and Cattell, 1938a;
Marquis, 1928; Fairchild, 1936, 1938; Washington Post,
1943; Who Was Who in America, 1968).”
Two detailed biographies of Morse have been written
by Wm. Shurtleff: (1) In Soyfoods magazine (Summer 1981,
p. 56-60). (2) “William J. Morse–History of his work with
soybeans and soyfoods (1884-1959).” Sept. 2011. 482 p. 866
references. 126 photos. A digital book published by Soyinfo
Center on Google Books. Address: Agricultural Explorers,
USDA, Washington, DC.
2588. Ohki, Shinzo. 1928. Re: Introducing William J. Morse
to Noda Shoyu Co. Letter to Mr. Shinzaburo Mogi of Noda
Shoyu at 133 Onden, Aoyama, Tokyo, Nov. 2. 2 p. Typed,
without signature (carbon copy). Typed. Bound in Log of
Dorsett Morse Expedition to East Asia, p. 51-52. [Eng]
• Summary: “This is to introduce you to Dr. [sic] W.J.
Morse of the Bureau of Plant Industry, U.S. Department of
Agriculture. Dr. Morse has been investigating soybeans for
a number of years and has written a book entitled ‘Soybeans
with Dr. Piper’ [sic, ‘The Soybean’], which book I presented
to you before you left the United States... I wish you would
direct him to Noda Shoyu Company and show him the
wonderful plant your company is operating... He also wishes
to visit some company manufacturing Tofu.”
Note: Mr. Ohki’s company makes fermented, Japanese-
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style shoyu in Indiana. On the next page (p. 52) of the Log,
in a similar letter to Noda Shoyu Company in Noda, Japan
(with the same date, translated from Japanese into English),
Mr. Ohki notes: “When I visited your factory in 1917, I was
greatly impressed by the magnitude of your plant, as well as
the improved machineries [sic] you are using.”
Note: This is the earliest document seen (Sept. 2011)
concerning the Dorsett-Morse Expedition to East Asia.
Address: Oriental Show-You Company, Brewers-PackersDistributors, Columbia City, Indiana.
2589. Morse, W.J. 1928. Re: Two radio flashes. Letter to Dr.
A.J. Pieters, USDA, Nov. 13. 1 p. Typed, without signature
(carbon copy).
• Summary: “With regard to two Radio Flashes, ‘Varieties of
Soybeans to Grow in the West,’ and ‘Kudzu for Pasture and
Soil Building,’ suggested for December 17, both of these are
very poor titles and are ill-timed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Senior Agronomist, Bureau of
Plant Industry, USDA, Washington, DC.
2590. Dorsett, P.H.; Morse, W.J. 1928. Preface (Document
part). In: P.H. Dorsett and W.J. Morse. 1928-1932.
Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1. No author, date or place are given.
However the author was P.H. Dorsett. “Shortly after Jim
[James H. Dorsett, his son] and I returned, January 1927,
from our agricultural activities in Northeastern China, 1924
to 1927, with the exception of the period from November
1925 to May 1926 when we were associated with Dr. David
Fairchild and the Allison V. Armour Agricultural Expedition
in Ceylon, Sumatra and Java, I was asked if I would be
willing to make another similar trip to the Orient within a
year or two. Dr. Henry M. Allanson, Assistant Chief of the
Bureau, asked the question. He explained that they would
like to send Mr. W.J. Morse, soybean expert in the Office
of Forage Crop Investigations over as soon as he could get
his work here adjusted so that it could be handled during his
absence...”
Page 2. “Shortly after this matter was broached Mr.
Morse decided that he would like to take Mrs. Morse and
their little girl. I told him that if he did that I would arrange
to take Ruth, Jim’s wife [Jim died on 8 Oct. 1927] and also
my daughter by adoption, and these arrangements are being

planned and arranged for.”
“Specific details relative to the desirability and needs
of this work are set forth in more or less detail in the
introduction and also in the memorandum which Mr. Morse
and I prepared in March 1928 and submitted to the head of
the Office of Foreign Plant Introduction to be transmitted
to the Chief of the Bureau of Plant Industry.” Address:
Agricultural Explorers, USDA, Washington, DC.
2591. Dorsett, P.H.; Morse, W.J. 1928. Foreign agricultural
explorations: Introduction (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5. No author, date or place are given. “It
is primarily through plant introduction in the form of new
species or those related to the ones already established [new
varieties] in the United States, and their fullest utilization
which, not only promise most for the further extension,
development and success of agriculture, but also tend to
make the United States more nearly self supporting.
“The world is a ‘Gold Mine’ of plant wealth accessible,
alike to all nations, however the development of country’s
interest in this vast and practically inexhaustible storehouse
of potential agricultural possibilities is not dependent upon
the united efforts of the nations but is directly in proportion
to the efforts exerted by each country independently in its
search for plant nuggets [?] adaptable to its needs.
“The United States has perhaps accomplished more in
this important field of agricultural research than any of our
sister countries, and yet she has but yet touched the fringe of
its possibilities, both as to plant introduction and adaptation.
“It has been stated on good authority that more than
90% of the cultivated plants now being grown in the
United States, are directly or indirectly the result of plant
introduction. Under these conditions it is self evident that
Foreign Plant Introduction is one of the most important lines
of research investigations now being pushed by the United
States Department of Agriculture.”
Page 8. “Through plant introduction, selection and
breeding, soybean culture in the United States is being
rapidly extended throughout both the cotton belt of the
South and the corn belt of the North. The acreage devoted
to the growing of this plant alien in the United States has
increased from 500,000 acres in 1917 to approximately
4,000,000 acres for the year 1928. The Virginia, Manchu and
Laredo soybean selections made from introductions made
by the late Mr. Frank N. Meyer, Agricultural Explorer of
the Office of Foreign Plant Introduction, in 1906, 1911 and
1914 respectively, returned in the aggregate in money value,
to their adopted country in 1924, for hay and grain alone
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upwards of $7,700,000.00” [$7.7 million].
Note: The soybean was probably the most import and
best known of the many plants introduced to the United
States.
Pages 9-10. “While the work as a whole is general
agricultural explorations and every thing possible will be
done to accomplish results in this connection, there are two
principal objectives which it is hoped the expedition can
accomplish. They are First to round up, in so far as possible,
the work of observation, investigation and seed collection
of desirable varieties, strains, etc. of the Soyabeans in the
Orient, and also to secure data and photographs not alone
of field operations but also of practices and methods of the
utilization of the soybean for food and all other byproducts,
especially those industrial. Second, to study the persimmon
industry of the Orient...”
Pages 11-12.
“Ninety-five percent or more of the agricultural crops
of America today are either directly or indirectly the result
of plant introductions. The United States heads the nations
of the world in its activities in agricultural exploration and
plant introduction, As a result of this work this nation’s
diversification of important and valuable crop production and
agricultural research investigations are not surpassed by any
other country of the world.
“The work of agricultural exploration in northeastern
China during the period from August 1924 to December
1926 [by P.H. Dorsett] resulted in the introduction of
valuable types of soybeans, mung beans, wheat, rice, barley,
chestnuts, pears, jujubes, persimmons, and other deciduous
fruits, vegetables, forest trees, and ornamental shrubs and
vines. All were adapted for trial in the temperate regions of
the United States and many of them suitable for trial in the
semi-arid Great Plain region of America, where the need for
such material is so very great.
“The observations made, data, and still and motion
pictures secured, concerning the Chinese practices of
growing, harvesting, handling, and storing soybeans in
a country which leads the world in its production has
materially stimulated the interest in N.E. China, Japan,
Korea & Formosa of farmers and research investigators,
who have put America’s acreage of this extremely valuable
plant immigrant ahead of all other countries and next to
Manchuria.”
Note: The next paragraph (p. 12) is similar to the
one above it, discussing the importance of agricultural
exploration in 1924-1926 on the Chinese persimmon, and
has helped to make the persimmon an important crop in
California.
“Regions to be covered [by this expedition]: Japan,
Chosen (Korea), Taiwan (Formosa), and Northeastern
China...”
Page 13. “Objectives: It is proposed to conduct
extensive agricultural investigations in the previously

mentioned regions, primarily on the following crops:
“1. Soybeans: No one factor has contributed more to the
increase of the soybean in America than the development
of new varieties through introductions from the Orient.
The soybean is a crop of local adaptation, as shown by
the numerous varieties in Asiatic countries and the results
of extensive tests in the United States. Although grown
primarily for forage in the United States, many sections are
looking forward to the production of soybeans as a cash
crop for oil and oil meal, and for human food and industrial
uses. It is quite generally predicted that the soybean will
become one of our major crops, particularly in the South of
the boll weevil sections and in the Corn Belt states through
the menace of the corn borer. To attain this importance in
American agriculture high yielding varieties for different
uses and adapted to a wide range of soil and climatic
conditions are essential. Also, extensive investigations
are necessary as to the best methods of planting, culture,
storage, marketing, and the extensive utilization of the seed
for human food and industrial purposes as practiced in these
Oriental countries where the soybean has been the most
important food crop for many centuries.”
Pages 14-15. 2. Mung bean: 3. Kudzu: 4. Persimmon. 5.
Forage, green manure, and cereal crops; fruits, vegetables,
trees, and other crops and plants of potential value to
American agriculture.
Personnel: The Office of Foreign Plant Introduction
plans to send on the proposed Agricultural Explorations to
Japan, Chosen, Northeastern China and Formosa in 1929,
Mr. W.J. Morse, Agronomist in the Office of Forage Crop
Investigations–in charge of Soybean, Mung Bean, Kudzu
and other Oriental leguminous crops, and Mr. P.H. Dorsett,
Horticulturist in the Office of Foreign Plant Introduction.
leader of the Agricultural Exploration work in N.E. China in
1924 to 1927.
Pages 26-28: “Regions to be explored: The countries
included in the proposed exploration are Manchuria,
Northeastern China, Chosen (Korea) and Japan including
Formosa. On completion of the work in the above countries,
provided conditions are favorable, a short time will be spent
in the Dutch East Indies, especially Java and Sumatra [Note:
This never happened].
Next come descriptions (location, latitude and longitude,
etc.) of each of the countries they intend to visit: Manchuria:
Chosen (Korea): Japan: Formosa (Taiwan): Dutch East
Indies:”
Pages 28-29: “Prospective crops: Soybeans: The
rapid expansion of soybean culture has been one of the
outstanding developments in the recent history of American
agriculture. From an area of less than 50,000 acres in 1907
it has expanded in 1927 to approximately 11,500,000 acres,
with a production of over 8,000,000 bushels of seed valued
at nearly $14,000,000. The value for hay, forage, silage
and pasture is estimated to be equal to a similar amount.
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The present industry is based primarily on the more than
1,500 varieties of soybeans already introduced by the
Department [USDA]. The present area in which soybeans
are now being grown is indicated on the inclosed map. Over
½ of the area of the United States is involved. While the
soybean is primarily grown for hay and forage its use for
oil is also increasing and oil mills are being erected (see
map 2). In Manchuria and Japan the soybean oil meal ranks
first in importance as a soybean product, being especially
valuable for animal feed and fertilizer. Soybean oil, now
imported, is being used in lard and butter substitutes, paints
and varnishes, glue, linoleum, rubber substitutes and also is
refined as an edible oil.
“Varieties for expanding present area: The area in
which soybeans are grown in this country can be greatly
expanded provided drought resistant types can be found
for the southwest and early maturing types for the northern
and northwestern regions. The prevalence of the soybean
throughout the widely varying districts of Manchuria and
Japan gives ample promise of supplying these types.
“Soybeans are being extensively cultivated throughout
Java for food and green manure. It is a highly important
article in the products of the country. It is believed that types
can be found here that will be successful in the milder, moistsummered southern states.
“In the present area where soybeans are grown, swine
feeders demand [?] varieties of low oil content while the
demand for oil mills is for varieties of high oil content. The
range in both directions can be extended it is believed by
introduction of new varieties.
“Leaf, stem, and root diseases are gradually increasing
in some of our older soybean production regions. In the
event these diseases [become] prevalent, a special study and
selection of resistant strains is highly desirably.” Address:
Agricultural Explorers, USDA, Washington, DC.
2592. USDA Bureau of Agricultural Economics. 1928.
Tentative United States standards for soybean and
soybean mixed hay (Leaflet). Washington, DC. 2 p. Nov.
Mimeographed.
• Summary: “These standards have been prepared for the
purpose of providing a definite basis of quality for use in
marketing of Soybean and Soybean Mixed Hay... Uniform
standards will assist materially in stabilizing the industry,
in promoting better production methods, and in developing
more extensive marketing of Soybean and Soybean Mixed
Hay in regions of present or potential surplus production.
Such use will demonstrate the practicability of these
standards before they are made a part of the Official Hay
Standards of the United States.” Address: Washington, DC.
2593. Woodworth, C.M. 1928. Relative infrequency
of soybean varieties having only one factor for yellow
cotyledon. Genetics 13(6):453-55. Nov. [5 ref]

• Summary: “In the soybean there are two cotyledon
colors, yellow and green. Both types are green in immature
soybeans, but as the beans ripen, the green pigment fades
out in yellow-cotyledon varieties, and persists in greencotyledon varieties. In inheritance, yellow differs from green
in possessing a factor or factors that cause the green pigment
to fade out as the beans mature.
“In crosses between yellow and green cotyledon types,
yellow proves to be dominant...” Address: Univ. of Illinois,
Urbana.
2594. Ryerson, Knowles A. 1928. Re: Memorandum for
W.A. Taylor (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Dec. 19.
Unpublished log.
• Summary: Pages 61-64. This letter, dated Dec. 19, begins:
“Dear Dr. Taylor:
“In accordance with tentative plans discussed at various
times during the past month, I wish at this time to ask formal
approval for the proposed expedition of Mr. Dorsett and
Mr. Morse to Manchuria, China, Chosen, Japan and also the
Dutch East Indies.”
“Of the plant material to be sought, new soybean
varieties are the most important. The extension of the
area where they can be grown in this country, both in the
northwest and southeast, depends upon securing drought
resistant strains.”
According to reports of workers in Japanese Experiment
Stations and to Consular reports, there are at least 500
varieties of soybean in Japan. Not more than 50 of these
have been introduced into this country. Breeding work has
been under way at the Japanese Experiment Stations for
the past decade. Few of the new types developed have been
obtained. On the North of the Island of Hokkaido, 250,000
acres of early maturing varieties are grown. Experience of a
cooperator in Canada indicated that these varieties are better
suited to the northern conditions than any of the varieties
grown in the United States.
“Manchurian varieties vary from 90 to 130 days in the
time required for maturity. In China, exclusive of Manchuria,
the time to maturity ranges from 125 to 175 days. Many
introductions have been made from Northern Manchuria but
better varieties with a longer maturing period are needed in
the southern part of the corn belt and the northern part of
the northern part of the cotton belt. Japanese Experiment
Stations in Korea have carried on extensive breeding work.
At least 300 varieties are known in that country, many of
which appear promising for the southern corn belt and
adjacent cotton belt. Late maturing varieties are also grown
extensively in the Island for Formosa.”
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Page 62. “According to various Dutch reports, soybeans
are extensively grown in Sumatra and Java, principally for
green manure purposes. There are many varieties of the late,
yellow-seeded type which are of low oil content and are
grown for forage, pasture, and soil improvement.”
Page 63. “Personnel: It is proposed to head the
expedition by Mr. P.H. Dorsett, Office of Foreign Plant
Introduction, who led the expedition to Northeastern China
and Manchuria in 1924 to 1927. He would be accompanied
by Mr. W.J. Morse, a Bureau specialist in soybean and other
Oriental legumes. In addition it is desired to send Mr. C.C.
Thomas, of the Office of Foreign Plant Introduction who
as specialized in the study of Oriental persimmon varieties,
culture and storage problems, to spend six months, either
in the fall of 1929 or 1930, to cooperate with Dorsett in the
study of Korean varieties and the root stock problem in both
Japanese and Chinese persimmon districts.”
“Mr. Morse has planned to have Mrs. Morse accompany
him and Mr. Dorsett has tentatively planned for his daughterin-law also to go on the trip. This is a matter, however, which
I wish to talk over with you.
“If approved, it is hoped to have the expedition sail from
San Francisco, March 1, 1929, to be gone for two to three
years.”
“Expenses: The salaries of the men will be carried by
the Offices concerned. Field expenses for the remainder
of the fiscal year, 1928 and 1929, are estimated at $4,025
for the two men. Of this sum, the Office of Forage Crops
will contribute $1,000 and the Office of Foreign Plant
Introduction the balance.”
“Concurred in (Signed) A.J. Pieters, Acting in Charge
of Forage Crops.” Address: Senior Horticulturist in Charge
[Div. of Foreign Plant Introduction, USDA].
2595. Gardner, Max W. 1928. Indiana plant diseases, 1927.
Proceedings of the Indiana Academy of Science 38:143-57.
Dec. See p. 152. Proceedings of the Forty-Fourth Annual
Meeting. [14 ref]
• Summary: Discusses: Mosaic. Leaf spot caused by
Septoria glycines. Pod and stem blight caused by Diaporthe
sojae (=D. phaseolorum var. sojae). Purple seed stain caused
by Cercospora (or Cercosporina) kikuchii. Address: Purdue
Univ. Agric. Exp. Station, Indiana.
2596. Helm, C.A. 1928. Growing soybeans for hay. Missouri
Agricultural Experiment Station, Leaflet No. 26. 2 p. *
• Summary: Includes a paragraph on harvesting and curing
for hay.
2597. Helm, C.A. 1928. Soybean varieties for seed and for
hay. Missouri Agricultural College, Extension Leaflet No.
25. 2 p. *
• Summary: Suggests varieties for seed on good land, and on
medium to poor land, and varieties for hay.

2598. Meeting of Morse and Harvey Clapp on George
Washington’s Union Farm, Accotink, Virginia (Photograph).
1928.
• Summary: This photo shows six men standing side by side,
most dressed in coats and ties. Only the left-most two are
identified: Harvey S. Clapp and William J. Morse. The lower
caption states: “Farm owned now by Harvey Clapp and his
father, U.S. Senator Moses E. Clapp (Minnesota).”
Note 1. Harvey S. Clapp was raising 100 acres of
soybean on this farm (which was entirely motorized) by
July 1923; by that time he had developed an early soybean
harvester, considered a forerunner of the combine. In 19281929 he was a member of the board of directors of the
American Soybean Association. In 1929 he selected the
soybean variety named George Washington.
Note 2. Moses Edwin Clapp (1851-1929) served
from 23 Jan. 1901 to 3 March 1917 in the U.S. Senate as a
Republican from Minnesota. He died on 6 March 1929 at his
country home ‘Union Farm,’ near Accotink, Virginia.
Note 3. Accotink (pronounced AK-o-teenk) is a hamlet
of population 200 (1990) in Fairfax Co., northern Virginia,
near the Potomac River, 9 miles southwest of Alexandria.
George Washington’s Mount Vernon home is just to the east.
2599. Hitchcock, Albert S. 1928. Charles Vancouver Piper,
1867-1926. Proceedings of the American Academy of Arts
and Sciences 57:275-76. [4 ref]
• Summary: A good obituary and biography of Piper. At the
end gives citations for four good biographies of C.V. Piper.
2600. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1928. Department of Poultry Husbandry.
41:53-56. For the year ending June 30, 1928.
• Summary: This section of the annual report has no author.
Contents: Introduction. “Soybean protein satisfactory for
growing chicks–Soybean oil meal was found to be fairly
satisfactory and decidedly superior to ground soybeans
as a source of protein for young chicks when fed with a
basal ration of 10 per cent each of wheat bran and wheat
middlings, 18 per cent or more of ground yellow corn, four
per cent of steamed bone meal, and one per cent of salt.
Ten per cent of protein from meat scraps was superior to 15
per cent of protein from either soybean oil meal or ground
soybeans. Good growth was obtained when 10 per cent of
protein from soybean oil meal was supplemented with six
per cent of protein from meat scraps.
“Neither ether-extracted nor cooked ground soybeans
appeared to improve the results obtained. Increases of
steamed bone meal or salt or the addition of chick-size oyster
shell gave no better results than the bone meal and salt in the
basal ration.”
Combinations of meat scraps and dried buttermilk.
Protein requirements for growing pullets. Cod liver oil
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stearin contains vitamin D. Is germinated oats necessary. Is
the all-mash method practical for layers? Winter sunshine
provides vitamin D. Turkey experiments. Foundation stock
for Indiana farms (Farmers can “purchase baby chicks
and breeding cockerels from the high production flock of
Leghorns and Barred Plymouth Rocks which have been
developed at the Experiment Station”).
Photos show: (1) “Hen No. X6498, a Barred Plymouth
Rock, laid 291 eggs in 365 days. This record is the
result of several years of work in breeding for high egg
production.” (2) This white chicken “Received a basal ration
supplemented with 15 per cent of protein from ground
soybeans. Weight 286 grams.” (3) This larger white chicken
“Received a basal ration supplemented with 15 per cent of
protein from soybean oil meal. Weight 401 grams [40.2%
more].
“Soybean oil meal supplies better growth protein
than ground soybeans. Both chicks were fed and brooded
similarly and photographed at eight weeks of age.” Address:
Lafayette, Indiana.
2601. Kellogg, John Harvey. 1928. The world’s greatest
authorities pronounce meat unnecessary. Battle Creek,
Michigan: Good Health Extension Bureau. 4 p. 16 cm.
• Summary: Contents: Introduction (The Inter-Allied
Scientific Food Commission). The United States Department
of Agriculture declares meat to be non-essential. Man not
naturally a flesh eater. Milk and nuts better than meat.
“The United States Department of Agriculture Declares
Meat to be Non-Essential: The United States Department
of Agriculture maintains a department for research in
nutrition. A few years ago [probably during World War I] this
department sent out a circular in which it was clearly pointed
out that meat is not an essential article of diet, the scientific
basis of this statement being also given as follows,–’for it
has been determined that all the necessary protein and energy
may be obtained from other materials, if one so desires
and the diet is so arranged that it remains well balanced.’”
Address: Battle Creek, Michigan.
2602. Lehman, Samuel G. 1928. Department of Botany,
Division of Plant Pathology: Soybean diseases. North
Carolina Agricultural Experiment Station, Annual Report
50:95-96. For the fiscal year ended June 30, 1927.
• Summary: This is the earliest document seen concerning
purple stain disease of soybeans in North Carolina.
Discussed Cercospora Daizu Miura, Cercospora kikuchii,
mildew, bacterial blight, soybean wilt. Address: In charge,
Div. of Plant Pathology, Dep. of Botany.
2603. Mumford, H.W. 1928. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 41:1-322. For the year
ended June 30, 1928.

• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Promising yielders
found in new soy strains (p. 52-54). Illini makes record
three-year average (p. 55). Worth of soybean nodule bacteria
varies widely (p. 55-56). Double duty of some legume
bacteria confirmed (p. 56). Phosphorus involved in wheat
yields after soys (p. 56-57).
Livestock investigations: Soybeans need not be ground
for cattle (p. 88-89). No way found to avoid soft pork from
soybeans (p. 139-40). Feeding of soybeans will be tried
further (p. 140). Soybean meal as good as meat scraps for
chicks (p. 172).
Dairy investigations: Thickness [planting density]
affects quality and yield of soybean hay (p. 181). Corn and
wheat only grains to show profit (Threshed soybean costs
shown in detail) (p. 210-12). Facts sought on soybean costs
and practices (p. 212).
Agricultural economics: Soybean marketing complicated
by bigger volume (p. 219-21). Farm mechanics: Combines
again do well in soybean harvesting (p. 243-47; “Soybeans
were again harvested successfully with combines during
1927, the third year the E.W. Lehmann, R.I. Shawl, and I.P.
Blauser, Farm Mechanics, have tested this machine in the
harvesting of this crop. Losses for eleven different machines
of five different makes operated under both good and bad
conditions averaged only 11.38 percent a machine”). Table
86, titled “Efficiency of combines in harvesting soybeans,”
shows for each make: Size (width, 8¼ to 16 feet), type
(power take-off or auxiliary motor), condition of beans (dead
ripe + leaning, or down), height (plate, stubble, lowest pods),
width of row (7 to 34 inches), acre yield (bushels, from
machine, total), acre loss (bushels, from cutter bar, total),
percentage of loss (from machine, cutter bar, total), moisture
content.
“Soybean meal as good as meat scraps for chicks” (p.
172): “Expensiveness of protein supplements commonly
used in rations for growing chicks makes it worthwhile for
the practical poultryman to compare the cost of the various
supplements, as well as their efficiency in promoting growth,
with a view to producing each pound of chicken at the
least practicable cost. Because of the increasing interest in
soybean production in the state, it seems worthwhile to find
out to what extent soybean protein may be used in rations for
growing chickens, as a substitute for the usual animal protein
supplements.
“It is for this reason that L.E. Card, Poultry Husbandry,
has been studying the value of soybean oil meal as a protein
supplement in rations for young chickens. All chickens used
were grown indoors on board floors so that their food intake
could be controlled. Twenty chicks were used in each lot and
they were kept on the experimental rations until eight weeks
old.
“It was found that soybean oil meal could be used to
replace meat scrap and that the chickens fed the soybean
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oil meal were in every way as good as those raised on meat
scrap, provided there were no other limiting factors. Since
commercial meat scrap contains a considerable amount of
mineral matter as well as protein, it is necessary to supply
minerals in some form to the soybean ration in order to make
sure that the only varying factor is the protein. It was found
that 4 percent of steamed bone meal and 1 percent of salt
supplied the mineral needed, when 20 parts of meat scrap
were replaced with 20 parts of soybean oil meal.
“One interesting point brought out during the
investigation, which is being continued for another year,
was that it is possible to overdo the matter of mineral
feeding. When 4 percent of bone meal was added to a
ration containing 20 percent of commercial meat scrap, the
chickens did not grow normally and showed symptoms of
leg weakness closely resembling rickets. If the bone meal
was removed by the time the chicks reached four weeks
of age, they seemed to make almost complete recovery.”
Address: Dean and Director of the Station, Urbana, Illinois.
2604. Ruffner, R.H. 1928. Soy bean hay versus alfalfa
hay for winter maintenance of sheep. North Carolina
Agricultural Experiment Station, Annual Report 50:48-50.
For the year 1927.
• Summary: Feeding experiments show soy bean hay gives
good results.
2605. USDA Bureau of Agricultural Economics. 1928.
Handbook of United States standards for soybeans. Effective
September 1, 1926. Washington, DC: U.S. Government
Printing Office. 20 p. Form HFS-899. Illust.
• Summary: Contents: Foreword. Definitions. Classes of
soybeans. Grade requirements. Important features of U.S.
soybean standards: Class designations, grades, grading
factors. Application of U.S. soybean standards. Federal
soybean inspection service: Qualifications of inspectors,
methods of inspection, methods of sampling, soybean triers
(probes), appeal inspection, who receives certificates, fees
and charges, how to obtain inspection. Address: Washington,
DC.
2606. Smith, John T. 1929. Re: Letter introducing W.J.
Morse to Dr. Albert M. Dunlap of Peking (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. See p. 108. Jan. 22. Unpublished log.
• Summary: This letter dated 22 Jan. 1929 is to Dr. Albert
M. Dunlap, Union Medical College, 43 North Compound,
Peking, China. “This letter will introduce Mr. W.J. Morse,
Senior Agronomist of the United States Department of
Agriculture. Mr. Morse will be spending the next two years

in China studying soybeans and their uses. Any assistance
you may be able to render him will be greatly appreciated.”
Note: W.E. Riegel is president and T.H. Jordan is vice
president of this seed company of which Smith is SecretaryTreasurer. Address: Secretary-Treasurer, Tolono SoybeanSeed Assoc. Incorporated, Tolono, Illinois.
2607. Dorsett, P.H. 1929. Re: Letter notifying Mr.
Matsumoto of forthcoming trip to East Asia (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Jan. 25. Unpublished log.
• Summary: Page 113. This letter dated 25 Jan. 1929 is to
Mr. H. Matsumoto, Central Laboratory, South Manchuria
Railway Co., Dairen, Manchuria.
“Dear Mr. Matsumoto. I greatly appreciate the receipt
of your kind favor of December 1928, and was delighted to
learn of your safe arrival back in Dairen after your visit to
the United States...”
“Mr. Morse and I plan on sailing from San Francisco on
March 1 for Yokohama, Japan. After a year spent there and
in Chosen (Korea), we expect to get over into Manchuria
and will probably, at least for a time, make our headquarters
at Mukden, and later get down to Dairen. We are looking
forward with pleasure to meeting you then.
“If in the meantime, you, for any reason, desire to get in
touch with us, address your communications in care of the
American Embassy, Tokyo, Japan. We plan, while in Japan,
to receive our mail through that source.
“With kindest personal regards, I remain very truly
yours,...” PHD/p. Address: Agricultural Explorer, USDA,
Washington, DC.
2608. Jardine, William M. 1929. Re: Letter of introduction
for William Morse, Agricultural Explorer, Bureau of Plant
Industry, USDA–to be used on trip to East Asia. Letter to
whom it may concern, Jan. 26. 1 p. Typed, with signature on
letterhead.
• Summary: “Be it known that Mr. William J. Morse,
Agricultural Explorer, in the Bureau of Plant Industry, of the
United States Department of Agriculture, whose signature
appears on the margin hereof, will, in the immediate future,
visit Japan, Ceylon, Formosa, Manchuria, China, Chosen, the
Dutch East Indies, and other foreign countries, in connection
with the work of this Department.
“He is hereby introduced and cordially commended to
all persons with whom he may come in contact, whose good
offices on his behalf are earnestly requested.”
Morse’s signature does indeed appear in the margin, and
document is signed and sealed by Mr. Jardine.
Note: William M. Jardine of Kansas was secretary of
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agriculture (1925-29) under President Calvin Coolidge.
William Marion Jardine (seventh president of Kansas State
University) served as U.S. Secretary of Agriculture (19251929) under President Calvin Coolidge.
This digital image was sent to Soyfoods Center by Joyce
Garrison (William Morse’s granddaughter) of West Hartford,
Connecticut (July 2004). Address: Secretary of Agriculture.
2609. Helmrich, F.H. 1929. Feeding of soybeans to hogs
in definite proportions and their effect upon the quality of
pork. American Society of Animal Production, Record of
Proceedings p. 105-06. Jan. Annual Meeting of 1928.
• Summary: “The South Dakota Experiment Station has
completed two years experimental work and an additional
year’s work has been completed at Ohio State, toward the
writer’s graduate study. The object of the trials was to find
in what proportions soybeans could be fed with corn without
affecting the quality of the pork; likewise, the influence of
the hog’s age and length of feeding period upon the pork was
produced.” Address: Ohio State Univ.
2610. Morrow, K.S.; LaMaster, J.P. 1929. Ground hay for
milk production. South Carolina (Clemson) Agricultural
Experiment Station, Bulletin No. 255. p. 31 p. Jan. [17 ref]
• Summary: Grinding soybean hay for cows cost $3.28 per
100 lb of milk produced. No clear advantage in favor of
grinding hay for milk production was found. Address: 2.
Dairyman, Clemson, South Carolina.
2611. Pope, Felix T. 1929. World trade in soy beans. Oil
Miller and Cotton Ginner (The) 33(5):30-31. Jan.
• Summary: From Commerce Reports: “Owing to the many
new uses that are constantly being found for vegetable oils
and the ever-increasing popularity of oil cake and meal as
a stock feed, oilseeds are year by year assuming a more
important place in world trade. World production for the year
1926 approximated 35,900,000 short tons, of which about
one-third was exported from the country where it was grown,
either in the form of seed or as oil and oil cake and meal.
“Cottonseed is by far the most important of all oilseeds,
world production in 1926 having been nearly 14,000,000
short tons, or about 40 per cent of the total production of
all oilseeds. Other oilseeds in the order of their relative
importance are sesame seed, flax, and soy beans (peanuts
not being considered, as a comparatively small proportion of
them are crushed.) Soy beans are of Asiatic origin and have
been raised in China for many centuries. That country is still
the chief source of supply and they play an important part in
China’s foreign trade. Manchuria is the great producing area,
supplying about 40 per cent of China’s total crop.
“In Asiatic countries–especially China and Japan–the
soy bean is largely used as human food, being second only to
rice in its importance as a food crop.
“Exports of soy beans and their by-products from

China during 1925 were 5,824,296,000 pounds; in 1926,
6,877,302,000 pounds; in 1927, 7,576,493,000 pounds.
“Production of Soy Beans in the United States: The soy
bean was introduced in the United States as early as 1804
and for several decades was regarded more as a botanical
curiosity than as a plant of economic importance. With the
introduction from Asiatic countries of new varieties into the
United States, the soy bean has assumed great importance
and offers far-reaching possibilities to the future agriculture
of this country. A short ton of soy beans (33½ bushels)
produces about 240 pounds of oil when crushed and 1,620
pounds of cake or meal, the remaining 140 pounds being
invisible waste, mostly moisture thrown off in the process
of manufacturing. Soy beans bring the highest price for
seed and for food purposes, and least for crushing, so that
with the limited supply of home-grown beans available, it
is only after other demands are met that mills are able to
buy. In spite of this, cotton-oil mills are active in promoting
the growth of soy beans, as it gives them an opportunity to
use their plants for longer seasons than they can depending
entirely on cottonseed, the same machinery being used
without additional equipment being required. Soy beans were
first used for the production of oil and meal in the United
States in 1910, imported seed being used.
“American-grown seeds were first used in 1915 by
cottonseed oil mills in North Carolina. according to Dr.
W.J. Morse, of the United States Department of Agriculture.
The production in this country has increased rapidly in
recent years. While no accurate figures are available
back of [before] 1924, it is estimated that in 1917 only
about 1,000,000 bushels were produced for seed. In
1924 production had increased to 5,190,000 bushels, the
succeeding years being as follows: 1925, 5,131,000 bushels;
1926. 6,063,000 bushels; 1927, 7,925,000 bushels; 1928
(estimated), 8,052,4100 bushels. (These figures do not
include soy beans grown as a forage crop.) The increase has
been the most marked in the State of Illinois, production in
that State having increased from 30,000 bushels in 1919 to
1,750,000 bushels in 1926, 2,405,000 bushels in 1927, and
2,650,000 bushels (estimated) for 1928.
“Imports Into the United States: Production has not kept
pace with the demand, however, and the United States is still
a large importer, not only of the beans, but also of the cake
and oil. Imports of cake and meal for the first nine months of
1928 approximated 40,000 short tons.
Soy-Bean-Oil Industry and Trade of the United States:
Soy-bean oil, the product of the soy bean, is perhaps one
of the most versatile of the great varieties of vegetable
oils in world commerce to-day. Its most extensive use as
an edible oil is in the manufacture of lard compounds and
oleomargarine, and a small amount in salad oil. In addition to
its uses as an edible product, it has the properties of a drying
oil, which lends itself to the paint and varnish industry,
the soap kettle, and the manufacture of linoleum and
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oilcloth, while small amounts are used for illuminating and
lubricating purposes in its native country.
“Soy-bean oil is obtained by two methods–pressure and
solvent, the former producing the better grade products, oil
and cake. The oil content of soy beans ranges from 12 to 23
per cent, depending on the locality of production and the
efficiency of the presses–many of the bean mills in China
and Manchuria being so primitive that they get only about 8
to 10 per cent of oil. The following table shows the extent of
this industry in the United States today:
“Soy-Bean Cake and Meal: Owing to its high protein
content, ranging from 46 to 52 per cent and from 5 to 8 per
cent oil, soy-bean meal is in great demand as cattle feed and
commands a considerably higher price than either cottonseed
meal or linseed meal. Soy-bean meal at Portland, Oregon,
one of the principal markets, has ranged from $50 to $60 per
ton in the past five years.
“The accompanying chart, furnished by the Department
of Agriculture graphically shows the many uses of the soy
bean, starting with plant and seed. The plant can be used as
forage, pasture, or green manure. The types of forage are
hay, ensilage, soilage, and straw.
The seed can be used for oil, food products, or oil meal.
The oil can be used for soap stock (soft of hard soaps),
enamels, varnishes, paints, rubber substitutes, food products
(salad oils, lard substitutes, butter substitutes, edible oils),
linoleum, printing inks, lubricating, lecithin, waterproof
goods, celluloid, petroleum, lighting [illumination],
explosives, glycerine. The food products consist of dried
beans or green beans. The dried beans can be made into soy
sauce, coffee substitute, soups, sprouts, roasted beans, baked
beans, vegetable milk (confection, casein milk powder,
condensed milk, cheese [tofu] (fresh, dried, fermented,
smoked). The green beans can be used for canned green
beans, green vegetables, or salads). The oil meal can be
used to make flour, diabetic foods, infant foods, macaroni,
breakfast foods, feeds, glue, or fertilizer.
Tables show: (1) Imports of soy-bean oil, soy-bean cake,
and soy beans into the United States (pounds), 1925-1928.
(2) United States production, consumption, imports and
exports of soy-bean oil (thousands of pounds), 1925-1927.
Note: The front cover has Vol. XXXII, No. 5 and the
inside “title page” has Vol. XXXIII, No. 5–Vol. 33 is correct.
Address: Foodstuffs Div., U.S. Dep. of Commerce.
2612. Williams, C.B. 1929. Soybean growing in North
Carolina. North Carolina State College of Agriculture,
Extension Circular No. 127. 19 p. Jan. Revised.
• Summary: Contents: Introduction. The growing plant.
Distribution in North Carolina. Soybeans vs. cowpeas.
Soybeans compared with peanuts. Suitable varieties of
soybeans (for seed and for hay; in the mountains, piedmont,
or coastal plain: Biloxi, Herman, Laredo, Mammoth Yellow,
Otootan Southern Prolific, Tokyo, and Virginia). Selection

and preparation of the soil. Inoculation essential. Kinds of
fertilizer to use. Seeding and cultivation. Rotations with
soybeans (for coastal plain soils, for piedmont soils, for
mountain soils). Soybeans in mixtures (with sweet sorghum,
millet, or corn). Harvesting for hay. Harvesting for seed.
Soybeans soil improvement. Soybeans for soiling purposes.
Soybeans for pasturage. How soybean crop is utilized (in the
United States and in North Carolina by percentages). Cost
of growing the beans. Crushing beans from the standpoint
of millmen and farmers. Products secured by oil mills in
crushing (oil, meal). What can oil mills afford to pay for
beans. Possibilities as indicated by important uses of soybean
products (soybean oil and meal). Some advantages to farmers
of soybeans over other oil-bearing seed crops.
“North Carolina produces from 18 to 20 per cent of the
soybean crop of the United States grown for all purposes
including seed, hay, and soiling. Approximately 19 per cent
of all soybean seed is produced by North Carolina Growers.
The acreage planted annually in the state is now about equal
to that of cowpeas and the crop from year to year is finding
favor with growers in new territory.”
“Inoculation essential: Soybeans, like other legumes,
are characterized by their ability to take free nitrogen from
the air, if the soil is inoculated with the proper bacteria for
this crop. In growing soybeans on land for the first time,
especially in a locality where this crop has not been grown
previously, it will pay to inoculate the soil by either using
soil from an inoculated field or one of the commercial
cultures. The latter may now be secured at very reasonable
prices. In some parts of the state I would say, however,
that the bacteria suitable for inoculating this crop seem
to be quite widely distributed in the soil. When soybeans
are planted on many soils, it will usually be found that
nodules are present on the roots in large numbers by natural
inoculation. Experiments have shown that something like 50
per cent more nitrogen was found in the stems and leaves of
soybeans which were planted on inoculated soil than in those
grown on uninoculated soil.
“Kinds of fertilizer to use: As soybeans on inoculated
soil will be able largely to gather their nitrogen from the
atmosphere, it will not be necessary to add but little, if any,
commercial nitrogen. However, if the soil is poor it will pay
to make an application of barn-yard manure or add sufficient
cotton-seed meal, nitrate of soda, sulphate of ammonia, or
other commercial carriers of nitrogen to give the fertilizer
mixture 1 to 2 per cent nitrogen. Ordinarily from 200 to 300
pounds of 16 per cent acid phosphate and 25 to 50 pounds
of muriate of potash will supply the necessary amount of
phosphoric acid and potash needed by this crop when grown
on average soils in the eastern part of the state. The acid
phosphate alone will be sufficient to add on average soils
in the piedmont and mountain sections. With poor soils, 25
to 30 pounds of nitrate of soda or sulphate of ammonia per
acre will supply sufficient nitrogen if the crop is inoculated.”
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Address: Chief, Div. of Agronomy, North Carolina State
College of Agriculture and Engineering, Raleigh.
2613. U.S. Department of Agriculture, Office of Information,
Press Service. 1929. Plant explorers of the United States
Department of Agriculture start for the Orient. Release
immediately (News release) (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Feb. 18. Unpublished log.
• Summary: Page 223. P.H. Dorsett veteran agricultural
explorer of the United States Department of Agriculture,
and W.J. Morse, soybean specialist of the department, left
Washington [DC] February 18 on a two year expedition to
the Orient. They will sail from San Francisco March 1, going
direct to Tokyo, Japan.
“The soybean culture of Japan, Chosen [Korea],
Manchuria and Java will be one of the main features of
the exploration program. New varieties will be sought for
expanding the present acreage of the United States, methods
of handling and preparation of a wide variety of by-products
will be investigated.
“The varieties of the Oriental persimmon of Chosen will
be sought.”
2614. Carver, G.W. 1929. Re: Preparing peanut milk and
soy milk for Mahatma Gandhi. Letter to Mr. [Charles Freer]
Andrews, Feb. 24. 1 p. Typed, without signature (carbon
copy).
• Summary: “My Dr. Mr. Andrews: Our various, previous
conversations, marvelous lectures, followed by our
conference this morning, all convince me that a new day
is dawning for India. I believe Mr. Gandy’s [sic, Gandhi’s]
physical strength can be greatly improved by following out
the ideas we discussed in the matter of foods.”
They must have discussed the method for preparing soy
milk, for Dr. Carver concludes: “A peanut emulsion can be
made in the same way as that recommended for the soy bean,
and is a little richer in food nutrients.”
Note 1. Charles Freer Andrews was an Anglican minister
who worked with Gandhi, first in South Africa and later in
India. See also Carver’s letter to R.B. Eleazer dated 29 Nov.
1930, in which Carver discusses Andrews’ visit in Feb. 1929
and mentions the development of a menu containing soymilk
to help Gandhi. Andrews also knew Tagore and Carver
and it is apparently he who is referred to in this letter. B.
Chaturvedi and Marjorie Sykes, in their book titled Charles
Freer Andrews: A Narrative (p. 238) note that Andrews
visited Tuskegee in Feb. 1929. During his stay of 10 peaceful
days, he attempted to establish ties between Santiniketan in
India and Tuskegee in America. The Tuskegee Messenger

of 9 March 1929 reported: “Tuskegee has had a messenger
from the East. His spirit was a spirit of simplicity, of repose,
of reflection and peace... One of the boys said it was just like
Jesus himself talking to us.” For more on Andrews see C.F.
Andrews and India by Hugh Tinker (Oxford Univ. Press,
1979).
Note 2. This is the earliest document seen (Oct. 2010)
that mentions Mahatma Gandhi in connection with with
soybeans or soyfoods. Thus George Washington Carver
apparently introduced Gandhi to soyfoods. Gandhi first
began to write about them, in order to introduce them to
India, in Sept. 1935. Address: Dep. of Agricultural Research
and Experiment Station [Tuskegee, Alabama].
2615. Morse, W.J. 1929. Re: About to sail from San
Francisco to Asia. Letter to J.L. Cartter, USDA, Feb. 27. 3 p.
Handwritten, with signature on letterhead.
• Summary: “Getting ready to try the water for a while.
Have had sufficient land travel. We all had a very enjoyable
trip across the country.
“At last have finished the soybean work of the states and
am enclosing it. I do not think it necessary to increase our
work with the states at present.”
“It is best to carry always a small supply of seed of the
named varieties to supply foreign requests. Such requests
can be given ¼ to ½ lb. each. We also have requests from
seedsmen and schools for typical seed of commercial sorts
and they can be sent 2 to 4 oz. each of the varieties.”
“At Los Angeles saw the new Vitacolor motion pictures
and they sure were great. Mr. Dorsett took some Sunday of
orange and flower scenes. We saw them projected Monday
and they were wonderful. We have one motion picture
camera now fitted up for this colored work and hope to get
some back to Washington in late summer or early fall.”
Note: The letterhead reads: United States Department of
Agriculture. Bureau of Plant Industry. Forage crops.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: San Francisco, California.
2616. Mayer, I.D. 1929. Harvesting soybeans with the
combine. Agricultural Engineering 10(2):52. Feb.
• Summary: “A contribution to the symposium, entitled
‘New Developments in Combine Harvesting and Grain
Drying,’ presented at a meeting of the Power and Machinery
Division of the American Society of Agricultural Engineers,
at Chicago, December, 1928.”
“That soybean growers have recognized the advantages
of the combine for harvesting this crop is demonstrated
by the fact that over two-thirds of the 90 combines now in
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Indiana were purchased primarily for soybeans.”
“While field losses by the mower or binder and
threshing machine method of harvesting entails losses of
from 15 to 45 per cent of the beans grown, the losses from
the combine harvester rarely exceed 10 per cent.
“In addition to saving more beans, combining usually
results in a higher quality product. The moisture content of
samples of soybeans taken from stationary threshers varied
from 11.6 to 26.5 per cent, averaging 16.9 per cent, while
beans from combines during the same period had moisture
contents of from 10.2 to 15.4 per cent, averaging 12.5 per
cent.”
“Probably the second most important advantage of the
combine in harvesting soybeans is the low cost of threshing.
Usually the entire harvesting cost with the combine is
about equal to the thresherman’s charge for hulling with the
stationary machine. When all costs are considered, including
interest on investment, taxes, etc., we have had harvesting
costs with the combine as low as 10 cents per bushel for
soybeans. The most common costs, however, are 20 to 25
cents per bushel.” Address: Asst. Agricultural Engineer,
Purdue Univ. Agric. Exp. Station, Indiana.
2617. Weaver, L.A. 1929. Soybeans and soybean oil meal
in swine rations. Missouri Agricultural Experiment Station,
Bulletin No. 266. 20 p. Feb. [21 ref]
• Summary: “This bulletin reports the results of two
investigations made with a view of finding methods of
feeding which will give maximum returns from the use of
soybeans and soybean oil meal when used to supplement
corn fed fattening hogs on pasture...” Address: Columbia.
2618. March 6–Arthur M. Hyde (R), Missouri, becomes U.S.
Secretary of Agriculture under President Herbert Hoover
(1929-1933) (Important event). 1929.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
2619. Morse, W.J. 1929. Re: Morse and Dorsett families.
Thanks for the fine box of candy. Letter to Dr. R.A. Oakley,
Monrovia, California, March 6. 4 p. Handwritten, with
signature on American Mail Line letterhead.
• Summary: “En route. Dear Oakley: On behalf of the Morse
and Dorsett families, I wish to thank Mrs. Oakley and you
for the fine box of candy we found in our stateroom when
we boarded the President Grant last Friday afternoon. We
were certainly remembered by friends in Washington and
California for we found flowers, fruit, presents, candy,
letters, and telegrams... In going over the things Margaret
[Morse’s daughter] said ‘I like to go away because its almost
like Christmas...’”
“The trip so far sure has been good for Margaret; she
looks so much better. There are several children on board so
that she is thoroughly enjoying herself...”

“Last night Dr. Roy Chapman Andrews who is one of
the passengers gave a lecture and motion pictures on his
Mongolian Explorations seeking the birthplace of man. It
was mighty fine and the pictures were excellent.”
“Have found plenty to do since on the water. Completed
all of my project plans for the next three years if I happen to
come back too late for the 1931 planting season.
“Dorsett had a letter from Ryerson at Washington
regarding the Vitacolor motion picture demonstration. It
created some sensation and three more had to be given for
government... able to get some good colored pictures.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: En route from San Francisco to
Japan on steamship President Grant, American Mail Line.
2620. Dorsett, P.H.; Morse, W.J. 1929. Re: Letter notifying
Mr. Peter Liu in China of trip to East Asia including China
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. March 12. Unpublished log.
• Summary: Pages 343-45. Neither the address, title or
affiliation of Mr. Liu are given. However, Peter Liu was Mr.
Dorsett’s Chinese interpreter on his 1924-25 trip in China.
“Dear Liu: Well here we are on the way back to the
Orient. We left Washington [DC] February 18th, and
came by way of Los Angeles, California to San Francisco,
California and left there March 1st. We are now about half
way between Honolulu and Yokohama, Japan where we are
scheduled to arrive on the morning of the 18th. As soon as
practicable after landing we will go to Tokyo and arrange
for making headquarters there at least until we can get
acquainted officially and learn what part of the country we
should first get to work in.
“Our present plans contemplate a stay of a full year in
Japan and Chosen (Korea) and in the spring or early summer
of 1930 we will get into Northeastern China and make
headquarters there in Mukden, at least for a while. Later in
the season we will likely move headquarters to Dairen and
remain there until fall and then hope to get over to Peking
and be there during the winter of 1930-31. From there we
will likely work south to Nanking, Shanghai, Han Kow
(Hankow; pinyin Hankou, as of March 2014 part of Wuhan),
Hong Kong and then to Taiwan (Formosa) where we may
spend the winter of 1931-32. From there we will likely go to
Singapore, Penang, Java, Sumatra, and Ceylon then back to
America by England.
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“We are wondering if you and the other two boys, Yey
and Gow, would like to be with us while we are in China at
least until we are ready to start South from Peking. Please let
us know.
Page 345. “I copy the following from a letter from
Mr. Julian Arnold under date of January 16, 1929, which
I consider a high compliment and feel sure that you will
appreciate.
“’I wish to commend the expeditious and thorough
manner in which Mr. Liu handles this whole matter. His
work and attitude were most commendable.’
“We are wish that you could speak Japanese for if you
could we would have arranged to have had you meet us in
Yokohama and helped us with our work in Japan and Korea.
“All of the party joins me in kindest regards. Very truly
yours, Dorsett and Morse.” Address: Agricultural Explorers,
USDA, Washington, DC.
2621. Japan Advertiser (Tokyo, Japan). 1929. Fruit and
beans lure scientists: American botanists here to study
persimmon and lowly soy bean. Would popularize them.
State most American flowers and ornamental shrubbery
foreign in origin. March 24.
• Summary: “Mr. P.H. Dorsett and Mr. W.J. Morse, two
American botanists who know as much about certain
plants and seeds as any other men alive, have set up their
headquarters in Tokyo and are ready to commence an
extensive examination of Japan’s flora and fauna.”
“Mr. Dorsett is known officially as the persimmon
expert of the Bureau of Foreign Seed and Plant Introduction
of the United States Department of Agriculture, and Mr.
Morse is the soy bean expert of the same bureau.”
Mr. Morse hopes to find and send back to the United
States many new soybean varieties. He also hopes to learn
new ways of using the soybean, especially as human food.
Note: This is the earliest document seen (July 2009)
with the adjective “lowly” in the title, used to describe the
soy bean.
2622. Erdman, Lewis W. 1929. The percentage of nitrogen
in different parts of soybean plants at different stages of
growth. J. of the American Society of Agronomy 21(3):36166. March. [3 ref]
• Summary: Four soybean varieties were grown: Manchu,
Dunfield, Midwest, and Peking. While soybeans mature,
as the percentage of nitrogen in the nodules decreases,
there is a corresponding increase in nitrogens in the tops of
the plant, and especially in the seeds. “In the early stages
of growth there is a gradual decrease in the percentage
of nitrogen in soybean tops, but during September the
percentage of nitrogen begins to increase and usually
reaches a maximum at maturity.” Address: Formerly Asst.
Chief in Soil Bacteriology, Iowa Agric. Exp. Station. Ames.
Presently, Head, Bacteriological Lab., The Nitragin Co., Inc.,

Milwaukee, Wisconsin.
2623. Mumm, Walter J.; Winter, Floyd L. 1929. A barcylinder soybean thresher. J. of the American Society of
Agronomy 21(3):377-78. March.
• Summary: Describes a thresher built at the Illinois
Agricultural Experiment Station to meet the need for one
that “would thresh out the beans without any loss, and at the
same time would avoid any mixtures or seed injury.
“In building the thresher described here, use was
made of a thresher from a Massey-Harris combine which
was available and of a suitable size. It had some desirable
features. The concave, consisting of bars cast together in
a single piece, was held in place by four bolts on each of
which was mounted a relief spring that provided a flexible
pressure of the concave against material passing through the
thresher (Fig. 2).”
Photos show: (1) Side view of the entire thresher, with
feeder opening and grain pan with its cover. (2) Rear view
with concave swung open, showing cylinder with ridged
bars and concave with spring tension. Address: Dep. of
Agronomy, Illinois Agric. Exp. Station, Urbana, Illinois.
2624. Dorsett, P.H.; Morse, W.J. 1929. In Japan, mostly in
Tokyo (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 514-515 (5 April 1929, Japan).
Continued. “We left Okitsu at 3:34 and fully two hours or
more we caught wonderful views of Mt. Fuji. It is a most
wonderful mountain and we were fortunate in having an
excellent day and most glorious views of this, the famed
Sacred Mountain of Japan.
“Yesterday on the way out, we did not get even so much
as a glimpse of Fuji san, but today surely had as many as
100 or more beautiful views of this snow capped, actually
worshipped mountain.
“We arrived in Tokyo at 8:45 and by 9:00 p.m. or a
little later were enjoying a nice not supper in the grill of the
Imperial Hotel.
“Such of the pictures made today as are really worth
while follow.
“The account from Mr. Morse’s dairy goes like this.
“About 10:00 a.m. Mrs. Morse, Margaret and I, with Mr.
Suyetake, went to visit the Imperial Experiment Station at
Nishigahara, a suburb of Tokyo.
“We got off at the entrance to Asukayama Park, famous
for its cherry trees. Some time was spent in looking at the
many hundreds of cherry trees which resemble an immense
grove. The trees are in very poor condition, having many
dead branches, poorly pruned, and showed general neglect.
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The trees are in bud and should be full bloom in about a
week.
“Extensive preparations are being made for the cherry
blossom viewing. Refreshment stands are being put up and
large lines of Japanese lanterns are being placed in the park
and streets adjacent to the park.
“At the Imperial Experiment Station we were taken
to the Chief Director of Experiment Stations, Mr. Ando,
with whom we had a very pleasant hour, being served with
tea after being seated. The Imperial Station consists of
new buildings as the station was entirely destroyed by the
earthquake in 1925 [sic, 1923; the Great Kantô Earthquake],
The central building is a magnificent building of stone with
excellent offices and well equipped laboratories.
“We found that soybean breeding and experimental work
is being carried on at the stations in Northeastern Japan.
Especially in Hokkaido, at the station there. Considerable
research work is being done at the Nishigahara station on
the manufacture of soy sauce and miso. Cards to the men in
charge of these problems were given us by Mr. Ando so that
we may study thoroughly the manufacture of these products.
“The station has also an extensive silk worm department
near the main building. The entire silk culture is being
studied and attended by large classes. In addition the station
has very extensive greenhouse space which is new and not
yet in operation.
“The Imperial Station at Nishigahara is head of all the
Japanese experiment stations, and the work of the stations is
directed from there.
Page 516: “After our visit to the experiment station we
went to Ueno park, famous for its cherry trees, to see the
condition of the trees there.
“There are many hundreds of cherry trees lining the
drives and scattered about in the landscape. Many of the
trees are very large and quite old. They were in much better
condition than those in Asukayama park.
“The National Food show was being held in a large
building in the park and some time we spent in visiting the
many exhibits of foods throughout the Japanese Empire.
Large exhibits of soybean food products were shown and in
some cases the processes of manufacture. Extensive exhibits
of fruits and vegetables were shown, and lights on a large
map of the Japanese Empire indicated where each was grown
most extensively.
“Many of the exhibits, such as the vitamin, railroad
lunches [bento], and others with electric light features were
very ingenious and very instructive.” Address: Agricultural
Explorers, USDA, Washington, DC.
2625. Japan Advertiser. 1929. Farm experts talk to PanPacific Club: W.D. Morse and T.H. Dorset [sic, P.H. Dorsett]
are here to study agricultural conditions. April. 13. [Eng]
• Summary: At this talk in Tokyo, Morse notes that has been
working at the USDA on the soybean and other Oriental

crops for 22 years. He is interested in their utilization and
adaptation. Soybean cultivation in the United States has
increased tremendously during the last ten years. One of
Morse’s principal tasks in the Orient is to find soybean
varieties with a low oil content, which will not produce soft
pork.
“I doubt if we will ever use the soy bean as you use it
here. We are using the soy sauce; we have a Japanese who
has established a factory, and his shoyu sauce is becoming
quite popular all over our country. He is also canning little
bean sprouts, as we can peas and beans.”
Note 1. Reprinted in the Log of the Dorsett Morse
expedition to East Asia, p. 628-29. The Japanese date on this
article is Taisho 13, first month, 9th day.
Note 2. The Japanese man to whom Morse is referring is
probably Mr. Shinzo Ohki of Oriental Show-You Company
in Columbia City, Indiana. The “bean sprouts” he made were
mung bean sprouts.
2626. Carver, George W. 1929. Re: Making non-dairy milk
from plants. Letter to W.E. Tabb, a Methodist Missionary at
Minga Station, Kabinda (M.E.C.M.), Belgian Congo, April
16. 1 p. Typed, without signature (carbon copy).
• Summary: On Feb. 16, W.E. Tabb wrote to Dr. Carver
explaining that he had come to the Belgian Congo in Oct.
1928 as a missionary under the Board of the Methodist
Episcopal Church, South. He had first met Carver at a church
conference in Macon, Georgia, in 1924. In the Congo, he
is now Assistant Head of the Department of Education and
his wife is head of the Hospital and Medical Department.
The indigenous people in his area have plenty of rice, millet,
sugar cane, peanuts, sweet potatoes, etc. “The main question
in which I am interested at this writing is the saving of the
lives of babies. Infant mortality is extremely high. And an
unusually large percentage of mothers die during childbirth... An orphan child has very little chance; it is often
buried with the mother... And when we have these babies
turned over to us on the mission, we can’t afford good baby
milk which we have to bring in from America and Europe...
Now then, the question is: can we use the peanuts or potatoes
or sugarcane, etc., to make a milk that will be an adequate
substitute for cow’s milk or mother’s milk? I know that you
have made many discoveries along these lines, and perhaps
you can help us out to save the lives of many infants here.”
Dr. Carver replies: “My dear Mr. Tabb: I thank you for
your most interesting letter. Yes, I am intensely interested in
all humanity... I am enclosing directions for the making of a
milk from Soy Beans. This milk when properly made is quite
rich and palatable, and can be used in many ways the same
as cows’ milk. I do not know of any exhaustive tests that
have been made with this milk for the feeding of infants. I do
know, however, from personal experience how valuable it is
in the preparation of many foods, and even for drinking.”
Under separate cover, Dr. Carver also sends a set of
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Tuskegee bulletins on the use of sweet potato, peanut,
etc. “Please let me hear from you from time to time. I am
greatly interested in helping in this very important problem.”
Address: Dep. Research and Experiment Station, Tuskegee,
Alabama.
2627. Dorsett, P.H.; Morse, W.J. 1929. Soy sauce (shoyu)
in Japan, China, and Manchuria (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 655 (16 April 1929). “A representative of
a Shoyu Sauce Company called on us and wished to give us
a demonstration of a new process of soy sauce manufacture.
This company had developed a chemical compound which
when added to the regular soy sauce doubles the amount
and makes an excellent soy sauce.” However, in exchange,
the company wanted the Americans’ endorsement to use in
advertising. He was politely refused.
Page 847 (May 2). Visited the soy sauce and rice wine
experiment station [Jozo Shikensho] at Nishigahara. Met
Prof. Dr. K. Kurono, who was said to be in charge. His
young assistant took them through the soy sauce factory and
rice winery. “We were able to get considerable data about the
making of soy sauce as all the various steps involved were
in operation and we were able to obtain seed of the soybeans
and wheat used especially in making soy sauce.
Page 1222 (May 27). Dr. Ito made arrangements for
Morse to visit a large soy sauce factory on the outskirts of
Sapporo, Hokkaido. The Tomoe Shoyu Factory consisted of
several large buildings covering several acres. Morse was
shown through the entire plant. The wheat and soybeans
are grown in Hokkaido, but each consists of a mixture of
varieties; samples were sent to the USA. This factory uses
the most modern machinery and methods. “In one of the
large vat rooms more than 120 vats were counted in which
the wheat and bean mash [moromi] is cured for about 18
months. The mash from which the soy sauce was pressed out
is sold as cattle and hog feeds around Sapporo. The manager
was interested in the possibility of selling soy sauce in the
United States.” A photo shows the outside of the factory’s
headquarters in Sapporo.
Note 1. This is the earliest English-language document
seen (July 2011) that contains the term “bean mash” or the
term “wheat and bean mash.” The latter almost certainly
refers to moromi.
Page 3341 (24 Dec. 1929). “Today [in Tokyo] Morse
and Suyetake went to call upon soy sauce and natto
manufacturers for the purpose of getting acquainted and also
if possible to arrange for getting still and motion pictures of
their places, equipment, and operations.”

Page 3499 (9 Jan. 1930). They got six good photos of
steps in the making of soy sauce at the Noda Shoyu Co. It is
probably “the first time that such a picture has been made.”
“Detailed notes and descriptions of these soybean products
will be found in the special report on soybean and soybean
products which is a part of this report.”
Page 4341 (March 11, 1930). A photo (neg. #45026)
shows numbered specimens of various ingredients (in
bottles) used in the manufacture of soy sauce, including
soybeans, wheat, soy mash [moromi], malt from curing tub,
soy sauce, soy sauce oil, and a small wooden cask. Purchased
in Tokyo.
Page 4356. Photo (neg. #45033) of “a small quantity of
mash left after the sauce has been pressed out. It is known
locally as ‘shoyu kasu.’ It is used for feeding hogs and cattle
and also for a fertilizer.”
Page 4357 (March 17, 1930). “About 11 a.m. we went
to the Yamasa Shoyu Factory at 576 Nakano-machi, Tokyo,
Japan. There we met Mr. S. Yamaguchi, the manager, who
allowed us to make pictures in the factory culture room and
storage and curing sheds.”
Pages 4358-4366. Photos (negatives #45034-42) of
Yamasa Shoyu Sauce Factory in Tokyo. 1. Hydraulic press
with thin bags for pressing out the sauce. 2. Factory interior,
incl. cookers, pump, large casks. 3. Interior of wheat roasting
and preparation room, with roaster, pile of small [koji] trays,
huge wooden rafters. 4. Interior of “Shoyu sauce bacterial
[sic, koji mold] culture room,” with lines of small boxes [koji
trays] on both sides. 5. Large iron double-boilers in which
soy sauce is cooked [pasteurized?]. 6. Storing and aging
room containing 4 rows of 16 casks each, taken at level of
rim of casks. Each cask is about 8 feet across and 8-10 feet
deep. The company has 8 such rooms and all are kept at full
capacity. 7. Storage and curing shed (same room), taken from
ground level. 8. Pile of “roasted wheat mixed with bacterial
germs for shoyu sauce.” Note 2. Actually, this contains
soybeans and koji mold spores, about to be put into trays to
make koji. Morse failed to understand these two basic facts.
9. Small wooden casks “ready for filling with shoyu sauce.”
Page 5649-5650 (28 Aug. 1930). Heijo, Chosen
[Pyongyang, North Korea]. Morse visited the branch office
of the Grain Inspection Office of the Neian Nando Prefecture
to learn about soybeans. Last season (1 Nov. 1928 to 1 Nov.
1929) some 263,090 bags of soybeans (of 2 bushels each)
were inspected and shipped out from various points in the
prefecture. “The Noda Soy Sauce Co. obtains most of its
soybeans from here. The beans are shipped entirely to the
Main Island [Honshu, Japan] for miso, soy sauce, and natto.
Note 3. Chosen has been a Japanese colony since 1910.
Pages 6339, 6340, 6341, 6342 (3 Nov. 1930). In Peiping
[Beijing], China. After tiffin they visited the Lan Hsin Chai
“soy sauce, soy jam [chiang / jiang], and pickle” factory of
Mr. Wang in the outer city to the southwest–not far from
Hsuan Wumen Street. It is about 300 years old and many
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of the large earthen glazed jars are the same age as the
establishment.
Note: This is the 2nd earliest English-language
document seen (Nov. 2011) that uses the word “jam” to refer
to chiang / jiang.
Pages 6341, 6342. 6343, 6344, 6345 (negatives #4615761) show photos of this factory. 1. Side view “of one of a
number of old Chinese lever soy sauce presses.” 2-3. Other
views of soy sauce press, with jar in foreground. 4-5. Many
large earthen jars, some covered with reed grass matting, in
outdoors compound / courtyard.
Page 6802 (16 Dec. 1930). At Dairen, Manchuria,
Morse met Dr. Kato at the Central Laboratory of the South
Manchuria Railway Co. Concerning Japan, Dr. Kato said
Ajimoto [a type of HVP] was made from wheat proteins, not
soybean proteins. However, in and around Kyoto a product
named Soyamint was very similar to Ajimoto but was made
from soybeans.
Pages 7008-09 (21 Jan. 1931). In Tokyo, Morse visited
the Institute of Physical and Chemical Research, where he
met Dr. U. Suzuki, Prof. of Biological Chemistry at Tokyo
Univ. “With reference to Soyamint, Dr. Suzuki advised
that it is a soy sauce substitute–one half chemical and onehalf fermentation” [i.e., a mixture of equal parts HVP and
fermented shoyu].
Pages 7035-36 (24 Jan. 1931). In Tokyo, Morse “learned
that soy sauce is prepared in nearly 12,000 establishments
throughout the Japanese Empire and in addition it is made in
private homes, especially farm homes. When 5 koku [1 koku
= 47.6 gallons or 180 liters] (liquid measure) of soy sauce
are made, a permit must be obtained from local authorities.
Various sections in Japan are noted for brands of soy sauce
such as Noda, Chiba Prefecture, for its “Kikkoman’ and
‘Higeta’ soy sauces. In the Kwansei [Kansai, Osaka-Kyoto]
district the ‘Marukin’ soy sauce is made while in the Tatsuno
district [in western Japan’s Hyogo Prefecture] the light
colored [usukuchi] soy is made. The various brands are
made in slightly different ways regarded as trade secrets
by the various companies. Many experiments by chemical
laboratories are being conducted to make artificial soy sauce
and also to shorten the period of fermentation.
“Considerable quantities of Japanese soy sauce are
exported, China being the chief market. Recently America
and Europe have made increasing demands. In shipping to
some countries, especially America, condensed soy sauce is
exported, then water added and bottled.”
Pages 7066-67 (30 Jan. 1931). In Tokyo, Morse has
been trying for some time to locate the company that makes
Soyamint. Finally, Mr. Suyetake found that it was made
by the Japan Fertilizer Co. Morse visited the main office
and met one of the directors, Mr. Koshiro Horie, who
said that “his company supplies 65% of the commercial
fertilizers used in Japan. One of the principal by-products
of the manufacture of fertilizers is used with soybean oil

meal in producing an artificial soy sauce. The process of
manufacture is more or less secret so that it is not possible
to visit the factory. As yet ‘Soyament’ is not on the market
in large quantities as it is of only recent manufacture. It is
said that soy sauce can be made in slightly over one month
with this process, allowing one month for curing. It has quite
a different flavor from that of soy sauce and it may take
some time to establish it on the market. It can be produced
much more cheaply than the ordinary soy and being cheaper
may help it to take more quickly with the poorer classes.”
Mr. Horie gave Morse some literature about Soyament and
promised to send samples of two grades of commercial
products which differ principally in specific gravity. Address:
Agricultural Explorers, USDA, Washington, DC.
2628. Morse, W.J. 1929. Re: Travels in Japan. Letter to Dr.
A.J. Pieters, USDA, April 17. 4 p. Typed, without signature.
• Summary: “Dear Dr. Pieters; No doubt you will recall
that on the Sunday night Mrs. Pieters and you called to see
us on our last Sunday night in Washington, you advised me
when I was in the Orient to forget soybeans at times and
learn something regarding the people, customs, country, etc.
I finally resolved to do just that thing and since I have been
here I take time once in a while to jot down little articles in a
note-book I have named “Travels in Japan.”
“One of the things that has interested me very much
here is Buddhism. Just why I do not know but the shrines,
temples, ceremonies on the various occasions, such as
Buddhist rites in laying corner stones of new buildings,
funerals, etc., etc., are very fascinating. On a card recently
sent you and Mrs. Pieters I told of attending the ceremonies
in connection with the celebration of Buddha’s birthday,
which was April 8. I had read in the papers much about the
coming ceremonies and festivals connected with it. As I had
had no experience with the De Vry Motion Picture Camera,
I thought it might be a fitting occasion to try it on the flower
festival part and different events which would give me a little
experience in taking motion pictures.
“The principal ceremonies were to be conducted in the
stadium of Hibiya Park, which is directly across the street
from our hotel.
“The exact year of Buddha’s birth is not known, but it
is quite generally agreed that he was born in the 6th century,
B.C. and the birthday is known as Hanamatsuri or Floral
Festival. The celebration was begun at 7.00 a.m. when the
bronze image of the baby Buddha in a beautifully decorated
ark or shrine was started on its way from the Dendo-Kan,
a Buddhist institution about 7 miles from Hibiya Park. The
parade was scheduled to arrive at Hibiya Park at 11 a.m.
The ark with the image was borne by 20 carriers dressed in
white robes and black caps of Shinto origin. The ark was
about 4 feet square with an ornate roof and was lacquered in
black. The openings on the four sides were draped with gold
brocade curtains. It was certainly very beautiful and quite
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oriental.
“In the procession also were the Buddhist priests in
gorgeous robes, the Celestial flower girls, and the students
of various Buddhist schools. On the way the procession
stopped in front of the large department stores and other
large institutions. At these times the curtains on the four
sides were raised so that pedestrians might worship the
image of Buddha. Hundreds of people along the way stopped
and offered prayer to the image for the well being of their
families...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Tokyo, Japan.
2629. Morse, W.J. 1929. Re: Soybeans and Japan. Letter
to R.A. Oakley, USDA, Washington, DC, April 27. 3 p.
Handwritten, with signature on hotel letterhead.
• Summary: “Have been thinking about writing you for more
than two weeks but just couldn’t get around to it. Sure do
keep busy night and day... As we are sending our first lots of
seed, bulbs, etc. in which are many soybeans, adsuki, etc.,
thought I had better write about the planting.
“Before leaving Washington, I explained to Mrs.
Donavan about taking small samples of each number as it
came for our sample cases. All of the soybeans can be grown
at Arlington Farm [Virginia] even if they are not planted
before June 20.” He gives planting instructions for the adsuki
beans, mung beans, cowpeas, hyacinth beans (Dolichos
lablab), jack beans and sword beans; they “can be planted
at the Sandhill in Columbia, South Carolina, and also at
McNeill, Mississippi.”
“This trip has more than opened my eyes on the soybean
plan. Soy sauce, the green vegetable bean, and possibly miso
are the only products now used extensively in the Orient
that have possibilities in the United States as foods. The oil
industry, of course, will be our great development... I just
saw an article in one of the daily papers here where soybean
oil meal led all fertilizers used in the Japanese Empire and is
the largest imported one... The main object in the Orient as
I see it is to obtain as many varieties as possible to fit in our
diversified conditions and then work out the other problems
so they fit in with the sections.
“I have taken about 500 feet of motion picture films with
the DeVry which Dr. Pieters bought for me and have had
very good results.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.

Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Imperial Hotel, Tokyo,
Japan.
2630. Dorsett, P.H.; Morse, W.J. 1929. Green vegetable
soybeans and Edamame varieties in Japan (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Pages 802, 803 (24 April 1929). While
in Tokyo, Dorsett purchases from T. Sakata & Co. in
[Yokohama] Japan eleven varieties of soybeans (8 oz
each), one variety of Dainagon Azuki, and 2 varieties of
swordbeans. Vegetable soybean varieties are: Edamame
Wase Aosakigake, Edamame Wase Kurome Oxaya, Otsubu
Wase Aojiro Edamame, Daikoku Edamame, Edamame
Wase Higanmame, Tsurunoko Daizu, Edamame Wase
Kurosakigake, Edamame Wase Chamame.
Page 892 (7 May 1929). A photo shows two commercial
retail bunches of soybean vines and pods, bound at the
bottom with rice straw. The soybeans are “used as a green
vegetable.”
Pages 1201-02 (26 May 1929). While visiting the
Hokkaido Agricultural Experiment Station at Kotoni,
Sapporo, Mr. Morse notes: “The soybeans grown in
Hokkaido are used entirely for food purposes, such as natto,
bean curd, green vegetable bean, soy sauce, miso, bean paste
and roasted beans.”
Page 1270 (30 May 1929). In Hakodate, Hokkaido, in
northern Japan, the authors visited a store where pickles
were sold. There they saw “a tub of pickled soybean pods,
the seeds of which were about full grown. These pods
were pickled in the same manner as we pickle cucumbers
and sauerkraut, that is by salting down. This is the first
time we have ever heard of or seen this kind of soybean
product. According to Mr. Suyetake [their guide], this form
of soybean product is eaten along with refreshments, the
kind we no longer have at home [alcoholic beverages]. It
seems rather ironical that we should come to study soybean
products for the United States and find so many that, to enjoy
them most, they should be eaten along with the refreshments
of the pre-prohibition era of our country, but such is fate.”
Page 1837 (11 July 1929). “The country around
Nishiarai raises soybeans to a very considerable extent for
edible green beans. Not only are early and late varieties
planted but the beans are planted at intervals so that there
will be a continuous supply for the Tokyo market. A number
of farms were visited and soybeans were found on all in
various stages of growth.”
Pages 1869, 1871, 1878-1879 (15 July 1929). “Left
the hotel about 7:45 for a day’s agricultural exploration in
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one of the trucking areas in the vicinity of Tokyo, where the
growing of soybeans as a vegetable is an important industry.”
From Nishiarai they set out across country on foot. “Saw
many plantings of soybeans from just coming up to ready
to pull for market. It is extremely interesting to note how
they are planted for succession. We saw many plantings of
beans ready for pulling for market with rows interplanted as
seedlings or transplants just coming into bloom. One photo
shows “Vegetable soybeans only recently transplanted. The
light color between the rows is caused by fertilizing with
liquid night soil.” Two other photos show soybeans “quite
probably planted for use as a vegetable.”
Pages 1897, 1898 (17 July 1929). “Secured interesting
data and motion pictures of varieties of vegetable soybeans
in the Tokyo market and outlying farming and trucking
districts.
“Changed herbarium dryers on a large collection of
plants and worked on estimates and tentative itinerary for the
fiscal year 1929 and 1930. Also on official correspondence.
“In the morning we left early for the market to secure
soybean pictures as soybeans in bundles of 30 to 50 plants
each were very abundant. After securing two scenes we left
for Kitasenju station where an agricultural association is
located. It was learned from officers in charge that around
Takenotsuka [near Tokyo] soybeans were grown extensively
for green vegetable beans and that a village agricultural fair
was being held. Arriving at Takenobu we found that the fair
was being held in a school building about a mile from the
station.”
“Soybeans: Forty bundles of plants, 30-50 plants to the
bundle representing several varieties used only for green
vegetable beans. The two most common varieties use for
green vegetable beans were the Sodefuri and the Chamame.
The bundles were judged by color, size and shape of pod,
and size and yield of each plant. Pods should be bright green
and plump, that is the seed full grown. The size of the bundle
for market purposes depends on the desire of the individual
farmer. Three crops of vegetable soybeans are grown during
the season–early, medium and late season.
“Perilla spikes: Small bundles of flower spikes which
are much used for garnishing.
Page 1899. “Ginger flower buds (Mioga variety) 2
pans.”
“Perilla plants (purple variety). 10 bundles of plants
representing two purple foliage varieties. These are used for
dying pickled plums [umeboshi], ginger, etc.”
“Perilla plants (white). Bundles of a white variety used
for pickling and as greens.”
Page 1901. Still at the fair: “The prize awarding
ceremony took place about 2:30 p.m. The fair only lasted
two days. The prize winning bundles of soybeans were taken
to the play ground outside the building and motion pictures
were taken of the farmer winning the special soybean prize
and the one winning the 1st prize.

“We were then taken to a farm house where soybean
plants were being bundled for market. This was being done
inside a shed and was too dark for taking motion pictures.
The farmer very kindly brought out the bean plants and
bundling box in the sunshine, and motion pictures were taken
of the operation.”
Pages 1925-1926 (19 July 1929). Negatives #44087,
#44088, #44089. Three views of: “A native Japanese woman
pulling soybeans to be bunched and sold as a fresh green
vegetable.”
Page 1927 (19 July 1929). Neg. #44090 and #44091.
Two photos from the village of Hanabata: (1) “Children with
their hands and aprons full of soybeans which have been
boiled in the pod; they are eating them like we eat peanuts.”
(2) Details of how a farmer, sitting on the ground in his yard,
bundles vegetable soybean plants for market and ties them
with a grass string using a frame for support.
Page 1928. Neg. #44092. “The Japanese farmer shown
in picture #44091 fixing a string of rice straw to tie about the
top of the bundle of soybeans he has just fixed.”
Neg. #44093. “A pile of soybeans awaiting bunching for
the market.”
Page 2065. Black and white movie film, DeVry camera,
spool 23. Description of 8 shots of vegetable soybeans taken
in Japan; undated. Page 2071 (3 Aug. 1920). “Visited the
wholesale vegetable and fruit market and as usual found
it full... and most interesting.” “Soybeans: Bunches of
soybeans are to be found in abundance on every turn, they
are to be found in large and small piles at almost every stand.
See picture #44162.
Page 2080. Neg. #44162. “Piled bundles of soybeans,
one of the commonest vegetables in the market. They are to
be found at every turn.”
Pages 3501-3502 (10 Jan. 1930). The authors leave
Tokyo for Urawa, the capital of Saitama prefecture in Japan,
where they visit the Saitama Prefecture Experiment Station.
The horticulturist explains that they have “three varieties
of vegetable soybeans. These are grown especially as green
vegetables. Plant seed in hot in hot beds about the middle
of April and transplant to the field when danger of frost is
over.”
Page 3683 (24 Jan. 1930) states that at the Shizuoka
Agricultural Experiment Station the authors “secured
considerable information about vegetable and green manure
soybeans for the Shizuoka prefecture.”
Page 6911 (3 Jan. 1931). Morse writes from Tokyo: “At
one of the department stores, in the vegetable market section,
we found small bundles of soybean sprouts and also some
bundles of green vegetable soybean plants. There were only
6 plants to a bundle, about 8 inches long and with 6 to 8 pods
per plant. The seed in rather large pods seemed only about
one half developed.
Pages 6931-6932 (7 Jan. 1931). Morse went to the
Imperial Department of Agriculture in Tokyo and met
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the director, Mr. A. Manabe, who provided information,
statistics, and recent publications on soybean acreage,
production, utilization, and industries in Japan, Chosen
[Korea], and Taiwan. The beans from Japan proper and
Chosen are utilized primarily for food, such as bean curd
(Tofu), confections, flour and green vegetable beans
[edamamé]. A table shows that less than 1% (0.8%) of the
soybeans used in Japan are consumed in the form of “Green
vegetable beans.”
Pages 7102-7103 (2 Feb. 1931). Morse is in Urawa,
capital of Saitama prefecture. “The green vegetable soybean
work, so much of which has been done at Urawa, has been
transferred to the branch station at Koshigawa. A very
extensive acreage of green vegetable soybeans is grown in
the Saitama Prefecture. The beans are started in hot beds
about March 1 and when warm weather sets in the plants are
transplanted in the fields.
“Soybeans are not used extensively for green manure in
the Saitama Prefecture. The station, however, is doing work
with varieties best adapted to green manure purposes. Genge
clover (Astragalus sinensis) is used most extensively by the
farmers as a green manure crop in the rice paddy sections.
We were given publications of results of the station’s work
for several years.”
Note 1. This is the earliest English-language document
seen (June 2009) that uses the term “Vegetable soybeans”
(entry of 15 July 1929), or “green vegetable soybean” (3 Jan.
1931) or “green vegetable soybeans” (Feb. 1931).
Note 2. No mention is made of “edamame” (except
in variety names; Apparently Dorsett and Morse don’t yet
understand the meaning of this word) nor of “vegetabletype soybeans” or “edible soybeans” as a larger category
of soybeans. Address: Agricultural Explorers, USDA,
Washington, DC.
2631. Morse, W.J. 1929. Re: Impressions of Tokyo, Japan.
Letter to Lena and John Morse (his parents), Washington,
DC, May 10. 10 p. Typed, without signature (carbon copy).
• Summary: “Dear Folks, Well things have been going so
fast since I last wrote that I hardly know where to begin
and so much that to tell it all would take a book, seems to
us that there is always some festival going on, a holiday or
something.
“On May 5 was the boy’s festival and one sees fish,
paper or cloth, flying from houses where there is a boy.”
Describes a visit to an experiment station to see the
manufacture of soy sauce (experiments carried on in a small
factory size) and many journeys in the Japanese countryside.
Morse is struck by the beauty of the countryside, temples,
gardens, and flowers, and by the strong smells in villages
from the “manure pits” containing well-rotted night soil
(human excrement). Signed: Will, Edna and Margaret–
Morse, is wife and daughter. Address: Imperial Hotel, Tokyo,
Japan.

2632. Dorsett, P.H. 1929. Soybeans in Japan (Document
part). In: P.H. Dorsett and W.J. Morse. 1928-1932.
Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1105 (13 May 1929, Tokyo). “Worked on
getting plant material for shipment to Washington and got
our three packages by parcel post.
“We sent two over, did not think to weigh them and one
had to be returned so we opened it up and took out a box and
made it into a third package, We also wrote Mr. Ryerson in
detail concerning this shipment.
“About 2:00 p.m. Mr. Beattie came into the laboratory
and said that while over near the consulate he met the Consul
General near the Consulate and he told him there was a
cablegram for P.H. Dorsett with charges of Yen 30.24, collect
and that they sent it over to the Imperial Hotel not having
sufficient funds to pay the charges. A cable coming in with
as heavy charges as the above makes a rather complicated
situation and we cannot understand why they should not
come prepaid.
“We acknowledged the receipt of the cable in our letter
noted above. A copy of the letter which is self-explanatory
follows.
“Morse and I had about completed our plans for a weeks
trip into the Izu Peninsula when it occurred that perhaps
Mr. Morse would prefer to make a trip into Hokkaido, the
principal soybean region of Japan, to look the field over
and see what the conditions are for making temporary
headquarters there for a time, and to find out the season
best suited for getting the information and pictures desired
concerning the planting, cultivation, harvesting, and handling
of this crop in Japan.” Address: Agricultural Explorers,
USDA, Washington, DC.
2633. Dorsett, P.H.; Morse, W.J. 1929. Yuba in Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1009-10 (14 May 1929, Tokyo). “Copied
from Mr. Morse’s diary... We were also quite surprised to
find a bean vermicelli made from soybean flour, as we did
not know soy flour could be used for this on account of the
small starch content. The number of adsuki [azuki] bean
products seemed unlimited and we plan to collect these later.
We were also able to collect three kinds of yuba, a thin skinlike product (very rich in protein) obtained in the boiling of
soybean milk.”
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Page 1061. “One-half natural size picture [photo] of a
package of yuba rolls. Beside the picture are some of the
rolls showing character of the bean-curd skin (Yuba). This
form of yuba is known as ‘Maki-yuba’ [as written on the
label]. Meaning yuba rolls and is used in making soups and
in other dishes” (neg. #43666).
Page 1066. “Between ½ and ¼ natural size picture
[photo] of a package of yuba sheets, rich creamy yellow in
color. Beside the package is a tied small bundle of the yuba
sheets which after being moistened are used to wrap rice in
for lunches. Yuba is very rich in protein” (neg. #43671).
Page 1069. “Natural size picture [photo] of a package
of yuba in ribbon-like rolls. Beside the package are rolls
showing the manner of rolling the thin narrow sheets of
yuba. This form is used in soups” (neg. #43674).
Page 3480. “Small dried sheets of soybean ‘Yuba’
arranged in the shape of bow ties. Purchased at small grocery
store in Tokyo, Jan. 6, 1930. Native name is ‘Yuba.’ Yuba
is the film obtained when boiling soybean milk. Used most
commonly in soups. This is a natural size picture” (neg.
#44740).
Pages 3555 to 3560. (15 Jan. 1930). “Today we visited a
yuba factory for the purpose of getting information as to how
this soybean product is made, and also to try and get still and
motion pictures of the equipment and processes... Details as
to the method of making yuba will be found in the special
report on soybeans and soybean products.” A boiler was used
in this yuba factory. Bamboo trays placed over a heater were
used to dry the yuba. Photos taken in Tokyo show:
Page 3557. “An interior view of a yuba factory showing
at the left the mill surrounded by a hopper and an extending
small pipe to supply a small stream of water for grinding to
the right in the cooker, also tube and long handle knife” (neg.
#44771).
Page 3558. “An interior view of the portion of the
factory where the bean milk is evaporated. A part of the
furnace is shown in the foreground; across this lays two
bamboo trays with bits of broken yuba on them. Back of
these can be seen four evaporating trays or pans” (neg.
#44772).
Page 3559. “A nearby view of two half-sheets of yuba
hanging across a small bamboo strip. The sheets before being
cut are just the size of the evaporating pan (neg. #47773).
Page 3560. “A nearby view of broken pieces of yuba
on a bamboo tray. This is a little nearer than [neg.] #44772,
otherwise the same (neg. #47774).
Page 3585. “Two packages of yuba and two rolls and
sections of a roll which is sold commercially in this manner.
Length of packages: 9 inches. D & M. #3292.
Page 3590. “The sheets of Yuba as they come from the
pan measure about 16 x 20 inches and are put up in various
forms for the market. This view shows folded and sectional
views of Yuba (neg. #44782).
Pages 3595-97 (17 Jan. 1930, Tokyo). “Went out to the

Yuba making plant this morning to try and get some still
and motion pictures... We found the owner and his wife
were busily occupied. He was taking up the sheets (17 x 21
inches) of Yuba from the evaporating pans and hanging them
up to dry. The pans are of copper, about 3 inches deep by 17
inches wide and 21 inches long. The evaporating pans are
filled from ½ to 2/3 full of soybean milk, and evaporated
over a slow fire. As the Yuba or layer of scum forms over
the surface of the heated milk, it is loosened at the edges by
running a small bamboo knife around the sides. A small split
stick of bamboo is then run under the film the long way, and
the scum or sheet of Yuba, which laps down over the stick
like a wet sheet of paper, is lifted and the stick stuck into a
crack so that the sheets hang over the evaporating pans to
dry.
“Do understand that as many as 25 or 30 sheets of Yuba
may be taken from one pan of milk. However, from 10 to
15 is the usual amount taken. Those taken in excess of these
amounts are not considered to be of very good quality.”
Photos show:
Page 3597. Tokyo. These sheets of Yuba have just
recently been lifted from the evaporating pan and hung up
to dry. They are about 17 by 21 inches” (neg. #46786). The
sheets shown from a different angle (neg. #44787).
Page 3639. Tokyo. “A nearby view of a tray of broken
pieces of Yuba. Not quite so close a view as #44744 (neg.
#44803).
Pages 6924-25. Notes by Mr. W.J. Morse, Tokyo, Japan.
Today was set aside for studying miso. However, in the
process: “At several stores we found Yuba in abundance,
more so than last season. A number of different forms of
miso [?] Yuba were found at one store, among which was
one we had not observed before.” Address: Agricultural
Explorers, USDA, Washington, DC.
2634. Dorsett, P.H.; Morse, W.J. 1929. Miso in Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1009-10 (14 May 1929, Tokyo). “Copied
from Mr. Morse’s diary. In the afternoon we went to
Matsuzakaya store to look over bean products and as a result
we secured seventeen different soybean products. We found
that they had 20 different forms of miso, a product which we
think may have possible value at home.”
Page 1053 (16 May 1929, Tokyo, Japan). A photo shows
a natural sized picture of a small wooden box of miso. The
Japanese name is given but is illegible.
Page 1054. “Natural sized picture of a small wooden
box of miso. Native name: “Kansai miso.” It is made in the
Kansai district [the Kyoto-Osaka area] and is used in making
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miso soups (neg. #43659).
Page 1068. Photo of a “small wooden box of ‘Edomiso’
[Edo miso] which is made in the Tokyo District. Miso which
is quite salty is used in making soups. In the city, miso soup
is used for breakfast, which in the country miso soup is used
for lunch and supper.”
Page 1070. Photo of a small wooden box of “Shiromiso”
[shiro miso], meaning white miso. “This form contains rice
and is used in making miso soup.”
Page 1202 (26 May 1929, Sapporo, Japan). Mr. Morse
visited the Hokkaido Agricultural Experiment Station at
Kotoni. Mr. Takatsugo Abiko explained that “The soybeans
grown in Hokkaido are used entirely for food purposes such
as natto, bean curd, green vegetable bean, soy sauce, miso,
bean paste and roasted beans.”
Page 2004 (29 July 1929). Morse visited the Saitama
Experiment Station at Urawa, Saitama prefecture. Met Mr.
Tadashi Hashigawa, who is in charge of the soybean work
of this prefecture, which is third in soybean acreage in the
Japanese Empire. His main work is developing varieties to
be used for making soy sauce, tofu, miso, and natto. This
station grows about 50 varieties, nearly all yellow-seeded
and medium in size.
Page 2445-46 (19 Sept. 1929). Visited the Tokachi
Branch Experiment Station in Hokkaido. Met Mr. Seiji
Kawase and Yoshio Fujine. 60% of the crops grown in
Hokkaido are legumes; of these, field beans are first,
followed by soybeans, then field peas. The Tokachi district
is very well adapted to soybean culture. There are five
grades of soybeans plus a special grade for beans that will
be used for soy sauce, miso, etc. Of the 1,837,325 bushels of
soybeans produced in Hokkaido, 58% is exported [to outside
of Hokkaido] and 42% is consumed in Hokkaido as follows:
Miso 9%, soy sauce 9%, seeding 6%, tofu and other products
18%. In 1923 Hokkaido was Japan’s leading soybean
producing region with 17% of the nation’s production,
followed by Ibaragi [Ibaraki] 5%, Saitama 5%, Nagano
4%, Kumamoto 4%, Aomori 4%, Niigata 4%, etc. Address:
Agricultural Explorers, USDA, Washington, DC.
2635. Dorsett, P.H.; Morse, W.J. 1929. Roasted soybeans
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1051, 1059 (16 May 1929). “Slightly
larger than natural size picture [photo, taken in Tokyo] of
a package of roasted soybeans imbedded in very small rice
flour cakes... This article of food is known as mame tarô. The
skin of the bean is dyed green. These are eaten as confections
and may be had at all confectionery stores.
Page 1060. “Natural sized picture of rice flour cakes in

which are imbedded small black seeded soybeans (roasted).
Native name is Mameiri abura age kaki mochi.”
Page 1065. “Natural sized picture of a sample of sugared
soybeans (native name Sato Daidzu) and of a sample of
roasted soybeans (native name Nori-mame or daidzu) over
which, during the last stage of roasting finely cut seaweed
[nori] is scattered. Both products are used as confections and
are had at all confectionery stores.
Page 1067. “Natural size picture of roasted soybeans
imbedded in very small rice flour cakes. The skins of the
beans are dyed green.”
Page 3469, 3485 (8 Jan. 1930). Photo: “Box of sugar
coated roasted soybeans purchased at a small confectionery
store, Tokyo, Japan, December 24, 1929. The beans are first
soaked for 12 hours, partially dried, roasted and then covered
with sugar syrup of various colors. Box [with decorative
cover] measures 3½ inches long, 5½ inches wide.”
Page 3515. Photo of a bag of “Candied soybeans.
Soaked and roasted soybeans sugared. The bag measures 5
inches across. This is a pretty good product which might take
pretty well in the States.”
Note: This is the earliest English-language document
seen (Dec. 2012) that contains the term “Candied soybeans”
or the term “roasted soybeans sugared” or the term “sugar
coated roasted soybeans.”
Page 3529. Photo: “Roasted soybeans imbedded in small
round rice cake balls used as a confection.” Packages 10½
inches long, 2½ inches diameter.
Page 3538. Photo: “Soybean candy. Small cylindrical
pieces of candy in which are imbedded medium small
roasted soybeans.”
Page 3583 (16 Jan. 1930). “Soybeans in candy. Photo of
box 7 by 9¼ inches. Small white sugar cakes in which there
are roasted soybeans and also small rice flour cakes with
roasted soybeans. These forms of confections are generally
mixed with other forms with rice, sorghum, and peanuts.”
Page 3584. “Iri-mame. Ama-natto. The coated beans are
brown and red.
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “Iri-mame” to refer to
Japanese dry-roasted soybeans.
Page 3589. Photo of 9-inch box. “Small oblong pieces
of soybean candy, made of sugar syrup and roasted soybeans.
Some pieces are of small round black soybeans (green or
yellow germ) and others with medium small greenish yellow
soybeans. Soybean candy is generally mixed with other
kinds, rice, sorghum, peanut and white beans.”
Page 3591. Photo: “Sugar coated roasted soybeans,
some of which are covered with finely ground seaweed. This
product can be found at nearly all confectionery stores and
stands. Length of paper bag: 9 inches.”
Page 3592. Photo: “Mame-cha.” Roasted and cracked
soybeans mixed with tea leaves and stems. Before using the
material is generally heated slightly so as to bring out the full
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flavor. Size of tin box: 3½ by 7½ inches. Also sold in paper
bags.”
Page 3593. Photo of same product sold in 10-inch paper
bags.
Page 3634. Photo: A decorative bag of “soybeans
roasted and cooked with dough, the beans are also covered
with seaweed.”
Page 3638. Photo of an open 8-inch-long paper bag.
“These are roasted and puffed soybeans on which are pieces
of seaweed.”
Page 3711 (28 Jan. 1930). Photo: “Kasutera.” “Roasted
soybeans made into patties with sugar syrup.”
Page 3713. Photo of “Soybean and puffed rice candy.”
Page 3716. Photo of bag (7 by 11 inches) of Tajimaya
“Roasted soybeans, sugar covered. They are pink and green
colored.”
Page 3723 (29 Jan. 1930). Photo: “Rice cookies in
which roasted soybeans (black variety) have been baked. Soy
sauce is brushed over the cakes immediately after they are
taken from the oven.”
Page 3724. Photo: “Small balls of puffed rice and also
millet, in which are mixed roasted black soybeans.”
Page 3742. Photo: “Soybean stems and small twigs of
holly with thorny leaves. Sardines are impaled on a couple
of the soybean branches, and near the base of the plants
are some roasted soybeans. This combination is supposed
to keep away evil spirits and also to bring good luck to the
family. ‘Devil chasers.’” Address: Agricultural Explorers,
USDA, Washington, DC.
2636. Dorsett, P.H.; Morse, W.J. 1929. Tofu and other
soybean products in Japan (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 1051, 1056 (16 May 1929). Tokyo, Japan.
A photo shows: “Nearly natural sized picture of a package
of dried bean curd or tofu. Native name is ‘Koya tofu.’ The
fresh bean curd is first frozen and then dried. This dried
form of curd is used in general cooking with vegetables
and meats.” The front label on the rectangular package is
attractive (neg. #43661).
Page 1057. A photo shows: “Section of a large bamboo
culm [the round, hollow stem] which has been transformed
into a package for holding (for sale commercially) vegetable
pickles. The handle is of kudzu vine. The stopper is of cedar
[hinoki], Cryptomeria japonica (neg. #43662).
Page 1059. “Slightly larger than natural sized picture
[photo] of a package of roasted soybeans imbedded in very
small rice flour cakes. Beside the package are some of the
beans in the rice cakes. This article of food is known as

“Mame taro” [as written on the label]. The skin of the bean is
dyed green. These are eaten as confections and may be had at
all confectionary stores” (neg. #43664).
Page 1060. “Natural sized picture of rice flour cakes in
which are imbedded small black seeded soybeans. Native
name is ‘Mameiri abura age kaki mochi.’ Meaning roasted
beans on fried rice cakes” (neg. #43665).
Page 1064. Two packages of mungbean noodles or
vermicelli obtained from the Matsuzakaya Department
Store. The vermicelli is known in Japanese as ‘Tomen’” [sic,
Harusame] (neg. #43669).
Page 1065. “Natural sized picture [photo] of a sample
of sugared soybeans (native name ‘Sato Daidzu’) and of a
sample of roasted soybeans (native name ‘Nori-mame’ or
daidzu) over which, during the last stage of roasting, finely
cut [nori] seaweed is scattered. Both products are used as
confections and are to be had at all confectionary stores”
(neg. #43670).
Page 1067. “Natural sized picture of roasted soy beans
imbedded in very small rice flour cakes. The skins of the
beans are dyed green” (neg. #43672).
Pages 1201-02 (26 May 1929). While visiting the
Hokkaido Agricultural Experiment Station at Kotoni,
Sapporo, Mr. Morse notes: “The soybeans grown in
Hokkaido are used entirely for food purposes, such as natto,
bean curd, green vegetable bean, soy sauce, miso, bean paste
and roasted beans.” Address: Agricultural Explorers, USDA,
Washington, DC.
2637. Dorsett, P.H.; Morse, W.J. 1929. Roasted soy flour
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1058 (16 May 1929, Tokyo, Japan).
“Nearly natural size picture [photo] of a package of soybean
flour [kinako] purchased at the Matsuzakaya Department
Store. Beside the package is a small sample of the flour
which is known in Japanese as ‘Kinako’ meaning yellow
flour. Before being made into flour the beans are roasted
which gives an excellent nutty flavor. The flour is used
extensively as a covering for rice cakes” [confections] (neg.
#43663).”
Page 2669 to 2670 (16 Oct. 1929, Tokyo). “We were
advised of a special soybean flour and confection made
in Kumagaya [in Saitama prefecture, northeast of Tokyo].
We took time on our return to visit a factory making and
selling the confection. The flour made from a special variety
of soybean, ‘Gokushin,’ is roasted and is used to cover a
small roll of puffed steamed rice. This product is called
‘Gokabo’ and is made in large quantities by two factories in
Kumagaya. A sample of the roasted flour (D. & M. #1602)
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and two boxes of ‘Gokabo’ were obtained for the soybean
exhibit.”
Page 3514 (11 Jan. 1930). “Soja max. Soybean flour and
rice confection. Cover and box of puffed sugared glutinous
rice covered with a greenish roasted soybean flour paste,
short cylinders, and rolled in the roasted soybean flour. Size
of box top over all 7½ x 9 by 2½ inches deep (neg. #44749).”
Note 1. This is the earliest document seen (Nov. 2012)
which contains the term “roasted soybean flour paste,” or
which states that roasted soybean flour is made into a paste.
Page 3517. “Soybean flour. These small paper packages
covered with thin waxed paper, retail at about 10 sen each.
These packages measured, tied 9 inches, untied 9½ inches
in length. The flour is of a dull golden yellow color (neg.
#44752).”
Page 3518. “Soybean flour and rice confection. Rolls of
puffed sugared glutinous rice covered with roasted soybean
flour paste or dough and then rolled in roasted soybean flour.
Only made in Kusagaya. The round cylindrical packages
measure 7½ inches in length. D. & M. #3094 (neg. #44753).”
Page 3691, 3702A (25 Jan. 1930, Shizuoka). “Soybean
product #3741, Rice paste balls, white, sprinkled with brown
roasted soybean flour. Package of sugar at left in which the
balls are dipped... Native name ‘Abekawa mochi.’ Purchased
at a confectionary store in Shizuoka, Japan, Jan. 24. (neg.
#44848).”
Page 3702B. A package of “’Abekawa,” commonly
called ‘rice dumplings” or soft rice paste. This is one of
Shizuoka’s noted products. Purchased in Shizuoka, Japan,
Jan. 24, 1930 (neg. #44849).”
Page 3732 (31 Jan. 1930, Tokyo). “Adzuki bean cakes
covered with green colored soybean flour. The box measured
4 by 7 inches. D. & M. #3760 (neg. #44864).”
Page 3821 (8 Feb. 1930). “Soybean flour purchased in a
store in Yokohama, Japan, Feb. 7th, 1930. The native name is
‘kinako.’ It is used in sprinkling over adzuki bean paste. The
size of the bags is 3½ inches by 5¼ inches. D. & M. #3789
(neg. #44897).”
Page 3870 (13 Feb. 1930). “Green soybean flour made
from the ‘Sakochin’ variety of soybean. This variety is
grown in the northern section and is used especially for
making this flour. The flour is used in making soybean
confections. Native name ‘Kinnaki’ [sic, kinako]. Purchased
at Kumagaya, Japan. D. & M. #3811 (neg. #44904).”
Page 3876 and 3877 (13 Feb. 1930). “Round pieces of
curled, roasted soybean flour paste separated by rice paste,
also oblong pieces twisted. Also soybean and soybean flour.
Purchased in Omiya, Japan. Native name is ‘shigatami’ D. &
M. #3817-18 (neg. #44910). Page 3877 is a different of the
objects on page 3876 (neg. #44911).”
Page 3889. “Small blocks of red adzuki bean sweet
paste between thin layers of sweetened roasted soybean flour
paste. Purchased in Tokyo, Japan, February 13, 1930. Native
name is ‘Ita mame.’ D. & M. #3824 and 3825 are the same

but with different sugar designs on them (neg. #44919).”
Note 2. This is the earliest document seen (Nov. 2012)
that contains the term “Sweetened roasted soybean flour.”
Page 3891. “Triangular pieces of red adzuki bean sweet
paste between two layers of sweetened roasted soybean flour.
Purchased at Tokyo, Japan, February 13, 1930. Native name
is ‘Wakamatsu.’ They sell at 60 sen a pound. D. & M. #3831
(neg. #44920).”
Page 3891. “Small cylindrical pieces of rice dough
covered with sesame seed. Within the rice dough is
sweetened roasted soybean flour. The native name is
‘Tomoshirama.’ Purchased at Tokyo, Japan, February 13,
1930. They sell at 80 sen a pound. D. & M. #3832 (neg.
#44921).”
Page 3892. “Small balls of sweetened roasted soybean
flour paste pierced with small sticks [wooden skewers]. The
balls are brown, tan and green. Purchased at Tokyo, Japan,
February 13, 1930. Sell at 10 sen each. D. & M. #3847 (neg.
#44922).”
Page 3893. “Soybean wafers (14 Feb. 1930). Sweet
roasted soybean flour paste between thin layers of baked rice
dough. Different designs burned on one side. Purchased at
Tokyo, Japan, February 13, 1930. Sell at 70 sen a pound. D.
& M. #3846 (neg. #44923).”
Note 3. This is the earliest document seen (Nov. 2012)
that contains the term “Sweet roasted soybean flour.”
Page 3894. “Soybean wafers. Sweet roasted soybean
flour paste between thin layers of baked rice dough. Different
designs burned on one side. Purchased at Tokyo, Japan,
February 13, 1930. Sell at 70 sen a pound. D. & M. #3843 is
‘Shikishi suwama’ (neg. #44924).”
Page 3898. “Three bamboo sheath packages, each
containing a slab of sweet roasted soybean flour paste. The
native name of this is ‘Suwama.’ These packages sell for 15
sen each. Purchased at Tokyo, Japan, February 13, 1930. D.
& M. #3830 (neg. #44928).”
Page 3946. “Thin wafers (similar to Nabisco) with
layers of sweetened roasted soybean flour between two
layers of rice flour. Purchased in a confectionary store in
Tokyo, Japan, February 18, 1930. Price 8 for 10 sen. Native
name ‘Suwama.’ The dish of soybeans measured 3 inches
across (neg. #44945).”
Page 4036. “A nearby picture of small paste confection
made of sweetened roasted green soybean flour, coated on
sides with sugar frosting (white). Purchased at Tokyo, Japan,
February 22, 1930. Native name “Hisago.” Price two sen
each (neg. #44981).
Note 4. This is the earliest document seen (Nov. 2012)
that contains the term “roasted green soybean flour,” or that
describes “roasted soybean flour” which is green in color.
Page 4038. “Nearby picture of small confections made
of sweetened roasted soybean flour (brown) between two
thin layers of roasted rice flour (paste, white). Purchased
at Tokyo, Japan, February 22, 1930. Native name ‘Shiro
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zennai.’ Price one sen each. Dishes measure 3 inches across
(neg. #44983).
Pages 4039 and 4040. Very similar to the previous page
but with a different arrangement (neg. #44984 and #44985).
Page 4041. “A nearby view of small cylindrical rolls of
sweetened roasted green soybean flour, inside of which is a
small core of red adzuki paste. Purchased in Tokyo, Japan,
February 22, 1930. Native name ‘Tamasudare.’ Price 2 sen
each (neg. #44986).
Page 4042. “A nearby picture of small cakes of rice
flour, sugar and coarsely ground roasted soybeans. molded
in forms of various masks. Purchased in Tokyo, Japan,
February 22, 1930. Native name ‘O-mea Rakugan.’ Price 20
sen a pound. (neg. #44987).
Note 6. This is the earliest document seen (Aug. 2011)
that contains the term “ground roasted soybeans” or the
term “coarsely ground roasted soybeans.” Thus there is a
continuum in Japan from “roasted soybeans” (irimame)
through “coarsely ground roasted soybeans” to “roasted soy
flour” (kinako).
Page 4043 is very similar to the previous page but with
a different arrangement of the items (neg. #44988). Address:
Agricultural Explorers, USDA, Washington, DC.
2638. Dorsett, P.H.; Morse, W.J. 1929. Hama Natto and
Daitokuji Natto in Japan and salted soybeans in Peiping,
China (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1053 and 1055 (16 May 1929). Tokyo,
Japan. A photo shows: “A little more than one-half sized
picture of a box of Natto–native name ‘Hama Natto.’ It
is made in the Hamamatsu District [Shizuoka Prefecture,
central Japan]. It is known as dry natto. The beans are soft
and of a flavor like dill pickles. The beans are eaten as a
relish. D. & M. #246” (neg. #43660).
Note 1. This is the earliest English-language document
seen (Nov. 2011) that contains the term “Hama Natto”
(unhyphenated, regardless of capitalization); it refers to a
type of traditional Japanese fermented black soybeans.
Pages 3229, 3230, and 3231 (10 Dec. 1929, Kyoto).
Contains long lists of the vegetables and fruits seen in the
Kyoto morning market. “We got two nice soybeans, one a
fine large black one, the other as nice a yellow one as we’ve
seen.”
“We then went to a Natto manufacturing place near an
old temple known as Daitokuji. Here we tried out a kind of
natto [Daitokuji natto = fermented black soybeans] which
we think might take with the American people, also miso,
both are different from any we have previously seen. A
detailed account of the manufacture of these products is to

be found in our special report concerning the soybean and its
products.”
Note 2. This is the earliest document seen and the
earliest English-language document seen (Nov. 2011) that
mentions Daitokuji as a place that manufactures fermented
black soybeans in Kyoto, Japan, near the old temple named
Daitokuji. Daitokuji is a Rinzai Zen Buddhist temple in
northern Kyoto. Here “Daitokuji natto” have long been made
as both a seasoning in the vegan diet of the monks and as a
well-known souvenir for tourists.
Page 3231. “We left Kyoto on the 10:14 p.m. train
and are due to arrive in Tokyo about 9:00 a.m. tomorrow
morning, Wednesday, December 11, 1929.” Pages 3469 and
3483 (8 Jan. 1930). Tokyo, Japan. A photo shows: “Box
of dried form of Natto sold under the name of ‘Hamanatto.’ Purchased at the railway station of Hamamatsu,
Japan, December 11, 1929. This form is only made in the
Hamamatsu district. Eaten as it is, when one drinks tea. Box
7½ inches long and 4¼ inches wide. D. & M. #3442” (neg.
#44743).
Page 3484. “Box of soybean ‘Natto’ purchased from a
Natto factory in Kyoto, Japan, December 10, 1929. Native
name ‘Tsubunatto’ [Tsubu-natto; slightly crushed natto] or
‘Daitokuji’ Natto. This is a dried form of Natto, commonly
known as ‘Hamanatto,’ and is only made in Kyoto and
Hamamatsu, Japan. The name ‘Daitokuji’ Natto is taken
from the Daitokuji Temple, of which a priest first made this
product. Generally eaten when drinking tea. Box is 7 inches
long and 4 inches wide D. & M. #3071” (neg. #44744).
Page 3486. Box of Natto, known as ‘Hamanatto,’
purchased at a small store in Tokyo, Japan, December
24, 1929. This is a dried form of Natto and is made in
Hamamatsu, Japan. Hamanatto is eaten when one drinks tea.
Box 6 inches wide; 7½ inches long. D. & M. #3073” (neg.
#44746).
Page 6264 and 6274 (24 Oct. 1930). Peiping, China.
P.H. Dorsett. A photo shows: “Soja max. Salted soybeans...
Life sized pictures. Dry form, D. & M. #47531; moist form
D. & M. #47530. Dry form consists of small flat black beans
cured like string natto and then dried. Moist form, soybeans
cured like string natto” (neg. #46124). Note 3. Natto (stringy
natto) is unknown in modern China. The salted black
soybeans may well be fermented black soybeans (fermented,
salted black soybeans).
Page 6945-6946 (13 Jan. 1931). Kyoto, Japan. “Notes by
Mr. W.J. Morse... We were taken to the Chemical Laboratory
where Mr. Katagiri is doing some work on soybean products,
especially soy sauce. Concentrated soy sauce is shipped to
the United States in rather large amounts and then diluted
and bottled. We were shown a sample of soyamint which is a
practical soysauce product and made in about three months.
It is said that the soybeans are treated with an acid solution,
then neutralized and rice Koji added. After three months of
curing, the soy sauce is ready for use.
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Note 4. This is the earliest English-language document
seen (April 2012) that contains the word “soysauce” (spelled
as one word).
“After lunch we went to the Taitokuji [sic, Daitokuji]
Temple where the famous Taitokuji Natto [sic, Daitokuji
Natto] is said to have been originated by one of the Temple
priests more than 400 years ago.
“Mr. Sekkai Ota, one of the temple priests, very kindly
explained the history of the dried form of Natto as well as
the whole process of its manufacture. This form of Natto will
keep indefinitely and is eaten when sprinkled with a mustard
sauce or sweet liqueur. The Hamamatsu Natto is made in the
same manner but is allowed to dry more.”
Page 6947 (13 Jan. 1931). Soybean Natto. Photo shows:
“Group at the Kyoto Imperial College of Agriculture: Prof.
Matsumoto, Prof. Kamikawa, W.J. Morse, U.S. Department
of Agriculture, Washington, D.C. and Mr. Sekkai Ota, Priest
of the Taitokuji [sic, Daitokuji] Temple at Mr. Morse’s right,
who explained the method of manufacture of Taitokuji [sic]
Natto. A dried form of Natto originated at the Temple more
than 400 years ago” (neg. #46446). Address: Agricultural
Explorers, USDA, Washington, DC.
2639. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1929. The world situation in oils
and oilseeds. 18(20):697-735. May 20.
• Summary: Pages 701-02: “Manchuria is reported to
have produced another record soy bean crop in 1928, or
approximately 3,500,000 short tons, against 2,952,000
short tons in 1927. Production also increased in the United
States, but decreased in Chosen [Korea]. Manchuria provides
about 70 per cent of the world’s production of soy beans
and is the only important source of supply for importing
countries. Trade with the United States, however, appears to
be diminishing, largely as a result of the increasing interest
displayed by European countries in importing seeds for
crushing. See table, page 708.
“The 1928 returns of imports into the chief consuming
countries show a larger volume of business in soy beans
and a corresponding reduction the quantities of soy-bean
oil moving from China to Europe. Outstanding increases
appear in the imports into the United Kingdom and Germany,
while larger quantities also were taken by Japan. In the
latter country, the amount of soy-bean cake required for
fertilizer was an important influence upon the market for
soy beans, while in Europe the chief use of the by-product
is as a livestock feed. In the United States the bulk of the
requirements are met from domestic production. The crop
of 1928 is placed at 261,000 short tons. Only 18,102 short
tons are reported having been crushed for oil, however,
against 11,364 in 1927 when the domestic crop was placed
at 224,000 short tons: Most of the American crop is used
as feed or as a green manure. Since June 1928, the price
of crude soy-bean oil in barrels at New York has stood at

12.3 cents pound, a figure slightly higher than that of the
corresponding period of 1927-28.”
There follow similar but shorter sections on olive oil,
sesame oil, rapeseed oil, sunflower seed oil, and flaxseed oil.
Tables showing production of soybean oil or its
equivalent, from 1924 to 1928, appear on the following
pages: Page 704: Vegetable oil: Production of more
important materials in terms of oil in important producing
countries, 1924-1928.
Page 708: Exports (in short tons) of soybeans and [soy]
bean oil in terms of beans, 1919-1928, from Manchuria,
Chosen [Korea], Dutch East Indies, Japan, United States.
Page 720: Vegetable oils: Raw materials used in
production in the United States, annual 1919-1928, and
three-month periods 1926-1928. The raw materials are
cottonseed (by far the biggest), copra, peanuts (kernels),
olives, soy beans, flaxseed (#2 largest).
Page 721: Vegetable oils, estimated total disappearance
in the United States, 1924-1928 (in 1,000 pounds). The oils
are cottonseed oil (bigger than all others combined), peanut
oil, soybean oil, olive oil (edible), coconut oil, corn oil.
Page 723: Animal and vegetable fats and oils: Factory
production in the United States, fiscal year 1912-13, calendar
years 1924-1928 (in 1,000 pounds). In 1927 the top 5 were
cottonseed crude, lard (other edible), lard compounds and
other lard substitutes, cottonseed refined, and oleomargarine.
In 1927, crude soybean oil was 3.088 million lb whereas
refined soybean oil was 5.681 million lb–both miniscule
compared with 1,806.7 million lb of crude cottonseed oil.
Page 724: Animal and vegetable fats and oils: Factory
consumption in the United States, 1924-1928 (in 1,000 lb).
Page 725: Animal and vegetable fats and oils: Stocks in
the United States, December 31, 1924-1928.
Page 726: Oleomargarine: Materials used in its
manufacture in the United States for the years ended June
30, 1924-1928. In 1927 the leading materials (in million lb)
were coconut oil (107.6), milk (73.7), oleo oil [made from
rendered animal fats] (48.7), neutral lard (24.87), cottonseed
oil (23.72). Soybean oil was a mere 0.032 (=32,620 lb).
Pages 728-29: Fats and oils: Wholesale prices of some
of the principal fats and oils in cents per pound, annual 19151926, monthly Jan. 1925 to March 1929. In March 1929, the
5 least expensive were: Coconut oil (crude) 9.2. Peanut oil
(crude) 10.3. Cottonseed oil (crude) 10.6. Oleo oil (crude)
11.2. Soybean oil (crude) 13.3. The two most expensive were
butter (49.2) and olive oil (30.0).
Page 732-33: Vegetable oils and oil materials: Imports
into the United States by countries, 1913, 1924-28. Soybean
oil imports were 12.3 million lb in 1913, 9.1 million lb in
1924, 19.4 million lb in 1925, 30.7 million lb in 1926, 14.9
million lb in 1927, and (prelim.) 13.1 million lb in 1928. In
1913 most of the oil came from Japan, but from 1924-1928
most came from the Kwantung leased territory (controlled by
Japan).
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Page 735: Vegetable oils and oil materials: Exports
from the United States by countries, 1913, 1924-28. In 1928
the USA exported an estimated 7.14 million lb of soybean
oil, with the most going to Cuba (2.732 million lb) and
Dominican Republic (1.638 million lb).
2640. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1147-1148 (22 May 1929, Tokyo).
“Copied from Mr. Morse’s diary:... At Ichinoseki we
purchased from a lunch boy, some soybean products. This
place is said to be a center of production of a large number
of soybean food products. It is in the Iwate-ken prefecture
which is second in soybean acreage and production in the
Japanese Empire.”
“This mountainous section soon gave way to a general
farming region, more or less hilly, but extensively cultivated
in soybeans, adsuki beans, rice, barley... The beans were
planted in rows on ridges about 18 inches apart and after
planting the ridges were packed by tramping as indicated by
the close foot prints the entire length of the rows.”
Pages 1201-1202 (Sunday, 26 May 1929). “Copied from
Mr. Morse’s diary: Sapporo, Japan. In the morning we went
to the Hokkaido Agricultural Experiment Station at Kotoni,
where we met Dr. Takatsugu Abiko, chief of the Agronomy
and Horticultural Sections. He explained to us in detail, by
maps, the different sections of Hokkaido where soybeans
are grown extensively. He advised that most of the soybean
experimental work is carried on at the Tokachi Branch
Station, one of the northern stations.
“We were shown the exhibit of various crop products
grown in Hokkaido, and also the seed of new varieties
of crops developed by the Kotoni station. This station
is working with about 50 varieties of soybeans, and has
developed two large very fine looking yellow varieties. We
were also shown samples of about 275 varieties being grown
at the station. Dr. Abiko informed us that we can obtain seed
of all these varieties after harvest this fall.
The principal insect enemy of the soybean, and one
which does much damage to the mature seed in the field is
the ‘Mame shinkui ga’ (moth into bean), a moth Laspeyresia
(grapholitha) glycinivorella. It is a small moth, the larva of
which cut into the mature bean. In general it causes about
10% loss to the Hokkaido soybean crop. The early plantings
are injured about 40% while the late plantings are only
injured about 10%.
“The principal soybean diseases which cause much
damage to the crops, are a leafspot, Peronospora manshurica
and a mosaic [sic, nematode] Heterodera schachtii.

“The soybeans grown in Hokkaido are used entirely
for food purposes such as Natto, bean curd [tofu], green
vegetable bean, soy sauce, miso, bean paste and roasted
beans.”
Pages 1236-1237 (28 May 1929). “After breakfast we
made two rounds of seed stores and small grocery stores, and
succeeded in obtaining several varieties of soybeans, garden
beans, and more flower seed.”
“We visited Sapporo’s large department store seeking
food products. Tokyo’s large stores to us seem to have about
everything under the sun, but today’s store has everything.
We found some new soybean products and quite a variety of
other bean products.”
Page 1692. A photo shows (negative #43941):
“Inspecting soybeans which are about to be plowed or dug.”
Page 1759 (30 June 1929). A photo shows (neg. #44008
and #44009) “In the vicinity of Shojiko. Turning under
soybeans which are 10 to 12 inches in height in preparation
for planting rice, the men and horse approaching the
camera.”
Page 1760. A photo shows (neg. #44010) “In the vicinity
of Kofu, Japan. Cutting out the ripe barley and leaving
the soybeans to be plowed under. Neg. #44011. “In the
vicinity of Kofu, Japan. A nearby view of a Japanese woman
harvesting barley and leaving the soybeans to be turned
under in the preparation of the land for planting rice.
Page 1761 (neg. #44012). “In the vicinity of Kofu,
Japan. Two Japanese women cutting barley and leaving
soybeans to be plowed under in the preparation of the land
for the planting of rice. Neg. #44013. “In the vicinity of
Kofu, Japan. Two Japanese women planting soybeans on rice
paddy ridges.
Page 1762 (neg. #44014). “In the vicinity of Kofu,
Japan. A somewhat different view of the two Japanese girls
planting soybeans. See picture #44013. Neg. #44015. “In
the vicinity of Kofu, Japan. A farmer turning under wheat
or barley straw and soybeans in preparation of the land for
planting rice.
Page 1763 (neg. #44016). “In the vicinity of Kofu,
Japan. A Japanese farmer hoeing in soybeans and wheat or
barley straw preparatory to planting to rice in the near future.
Neg. #44017. “In the vicinity of Kofu, Japan. A Japanese
farmer and helper, perhaps his wife, threshing grain with a
foot power machine. See #44018.
Page 2183 (22 Aug. 1929) We “left for the Hokkaido
Agricultural Experiment Station.” We arrived at Kotoni,
The Station is located within about 5 minutes walk of the
train station. On arriving at the experiment station we met
Mr. Tambo, the specialist in soybean investigations, who
with the soybean expert and another man went with us over
the station” which covers 108 acres. They are conducting
a “very large varietal test of soybeans. The time spent thus
from about 9:30 to after 2:00 p.m. was most interesting and
instructive.
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Page 2215 (26 Aug. 1929). “Went to the office this a.m.
between 7 and 8 and attended to work there. At 10:00 a.m.
we went over to the Hokkaido Imperial University to call
on Dr. Ito relative to conditions at the various Hokkaido
Experiment Stations and the best time for us to visit them
to inspect the soybean planting to best advantage. We also
submitted a list of plants in the Botanical Garden of which
we would like to get seed or other plant propagating material.
Page 2417 (14 Sept. 1929). At 8:30 they “met Mr.
Yutaka Tamayama, of the Hokkaido Agricultural Experiment
Station, chief Director of the Kamikawa Branch Agricultural
Experiment Station, and spent several hours talking with him
about soybeans and other crops.”
“We were much interested in the soybean work at
the Station, but especially in the two non-hairy late forms
growing there. Of one of these we secured a motion picture.
We also got motion pictures and still picture shots showing
soybeans growing on paddy ridges and of harvesting and
racking rice for curing.
“We left Asahigawa at 5:39 p.m. and arrived at Sapporo
at 10:27 p.m.”
Page 2425 (neg. #44263). “Soybeans as they appear on
the ridges of rice paddies in this region. This is a common
practice of growing soybeans throughout many regions of
Japan. Nagoya-mura, Japan.”
Page 2433 (17 Sept. 1929). “Dorsett went to the
laboratory early this morning and worked on jacketing and
labeling up the pictures made on our last trip. Morse and
Suyetake went to Kotoni Agricultural Experiment Station
and made notes on the conditions of the soybeans. Morse
saw a small threshing machine invented at the station
which looks awfully good. We will try to get details of its
construction later.
“We changed herbarium specimens and packed our
supplies and equipment so as to get away at 8:00 tomorrow
morning for a week exploration at Obihiro and vicinity.
This is the largest soybean growing region in Hokkaido. If
conditions justify we may get into other sections also.”
Page 2441 (18 Sept. 1929). “Left Sapporo at 8:00 a.m.
this morning for Obihiro, where we arrived at 3:56 p.m.
We stopped at the Obihiro Shinyokan Hotel Inn, near the
station.”
“On descending the mountain after running through
quite a long tunnel near the top of the ridge we saw some
soybeans, but more adsuki beans and field beans than soya.
We also saw quite a lot of buckwheat... The soybeans as well
as the adsuki beans and even the rice look to us from the
train window to be pretty short.
“Tomorrow we expect to visit the Tokachi Branch
Agricultural Experiment Station, located at Obihiro-machi,
Kosai county, Tokachi Province. Mr. Seiji Kawase is the
director.”
Pages 2445, 2446, 2447 (19 Sept. 1929). “Between 8
and 9 this morning we walked out to the Tokachi Branch

Agricultural Experiment Station. We met Mr. Seiji Kawase,
the director, and Mr. Yoshio Fujine, the soybean expert, and
spent a very pleasant forenoon with them in the reception
room at the laboratory.
“We were informed that in Hokkaido there are about
1,000,000 cho of land suitable for cultivation and that of
this amount 130,250 acres are actually under cultivation. Of
the important agricultural crops grown, legumes are rated as
60%; grain (except rice) 17%; rice (paddy) 7%, root crops
6%; miscellaneous farm crops 11%. Of the legumes, field
beans stand first, soybeans second and field peas third.
“The climatic and soil conditions of the Tokachi district
or region are better adapted to soybean culture than other
parts of Japan.
“Here a family of four handle by hand 38 acres of
soybeans and other crops.
“The soybeans of the Tokachi region and elsewhere
in Hokkaido are utilized almost entirely for export” [since
Japan has huge soybean imports from Manchuria].
“Soybeans are of five grades and those which fall
without the fifth grade are what is known as waste grade,
and are used locally for stock feed. These five grades are
for commercial handling. Beans for special purposes such
as for soy sauce, miso, etc., are of special grades and not
necessarily of the ones noted.
“After the beans are cut they are permitted to lay on
the ground for about ten days before being taken in to be
threshed. Soybeans are, as a rule, flailed or beaten out.
The beans are cut when fully ripe but just before the seed
shatters. Harvesting usually begins about September 15th
and may continue until about October 15th.
“Beans are planted in shallow furrows, 17 to 18 inches
apart in the rows and covered with the feet.
“There are two cultivations during the season, the first
about June 2nd, and the second about the middle of July.
Hand hoeing and horse cultivation are employed, depending
upon conditions.
“Acid phosphate is used (when used) at the rate of about
30 to 40 pounds per quarter of an acre once every three or
four years.
“Farmers receive six yen per hundred pounds for their
soybean seed.
“The beans are sold to merchants or are handled through
agricultural societies and of the 1,837,325 bushels of
soybeans produced in Hokkaido 58% is exported and 42%
consumed at home [in Japan].
“The domestic use of the non-export beans is as follows:
for Miso 9%; soy sauce 9%; seeding 6%; tofu and other
products 18%.” “Soybean production of Japan in 1923
amounted to 3,433,908 koku, which is equivalent to about
17,000,000 bushels.
“The following table gives the percent of this production
within the noted regions: Hokkaido 17%; Miyagi 9%; Ibaragi
5%; Saitama 5%; Nagano 4%; Kumamoto 4%; Aomori 4%;
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Niigata 4%; Chiba 4%; Fukushima 3%; Nagasaki 3%; all
others 28%.
“Soybeans are stored in bags in storage ware houses.
Nine varieties are grown commercially in the Obihiro region
[of Hokkaido]. These are in two colors, black and yellow.
Of the black varieties, they have the Early black, Midseason
black (cheese [tofu]) and Black. Of the yellow they have,
Ayachi, Ishikarishiro, white; small white bean; Akazaya, red
pod; Yoshioka, large; Kanro, sweet dew.
“Soybeans in Hokkaido are troubled more or less with
several leaf diseases and at least one insect, the pod borer
moth. Sometimes the pod moth injury amounts to 40%.
“The Experiment Station has a collection of 240
varieties on which they are working” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
2641. Dorsett, P.H.; Morse, W.J. 1929. Natto, and soybean
cultivation in Japan (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1179 and 1180 (25 May 1929). Sapporo,
Japan. “Copied from Mr. Morse’s diary:...” “After our visit
with Dr. Ito we went to the Natto Laboratory of which
Dr. [Jun] Hanzawa is in charge. We were given bulletins
regarding the history, making and varieties of Natto, and
served bottles of different sizes of Nattokin [Natto bacteria]
(liquid pure culture) for the making of different kinds of
Natto. We were then shown the various forms of Natto
and taken through the various rooms and given detailed
information on the various steps involved in the production
of natto.”
Page 1202 (26 May 1929). Sapporo, Japan. Mr. Morse
visited the Hokkaido Agricultural Experiment Station at
Kotoni. Mr. Takatsugo Abiko explained that “The soybeans
grown in Hokkaido are used entirely for food purposes such
as Natto, bean curd, green vegetable bean, soy sauce, miso,
bean paste and roasted beans.”
Pages 2003 and 2004 (29 July 1929). “I (Dorsett)
worked at the office changing herbarium specimen, packing
plant material and writing official letters. Mr. Suyetake and
Mr. Morse went to look over the section near Tokyo where
soybeans are quite extensively grown as a grain crop.”
A letter from Mr. Ryerson dated 3 June 1929 noted that
at least some of the colored motion pictures were good.
“He wrote as follows: ‘The last material received from
Vitacolor was a great improvement. The azalea scenes were
gorgeous.’”
“We were deeply grieved to note in the same letter
the following paragraph concerning Dr. Galloway: ‘Dr.
Galloway has had to give up and go home. He will be
leaving for a cooler section within a week. His nerves have

gone back on him and he is facing the same siege that he had
10 years ago, much to the regret of all of us.’”
Mr. Morse added: “A visit was first made to the Saitama
Experiment Station located at Urawa, Saitama Prefecture.
We met here Mr. Tadashi Hashigawa, Agricultural Engineer,
who is in charge of the soybean work of the Saitama
Prefecture, which is the third in acreage of soybeans in the
Japanese Empire. The work with soybeans consists mainly
of developing varieties for seed to be used in making soy
sauce, tofu, miso, and natto. This station is growing about 50
varieties nearly all yellow-seeded sorts with seed of medium
size. In looking over these varieties in the trial grounds we
found some very excellent varieties that no doubt will have
value in the United States from southern Virginia southward.
Especially North Carolina, Tennessee, and the upper delta of
Mississippi. Mr. Hashigawa promised to send us samples of
seed of all the varieties being grown at the station.”
“We were told by Mr. Hashigawa that soybeans were
grown very extensively about Kumagaya to which place we
went. We found, however, that soybeans were not grown
very extensively about Kumagaya. Soybeans had given way
to mulberry plantings. The reason given by the farmers was
that the continuous growing of soy beans made the soil too
rich. About half way between Kumagaya and Fukiage [in
Saitama Prefecture] soybean plantings were very extensive
and extended well past Fukiage. This will be an excellent
place to come a get [film] harvesting scenes in the fall. By
getting off at Fukiage the best observations can be made. At
the present time the plants are just in bloom and it will be at
least October before the beans are ready for harvest.” At the
Imperial Government rice station at Kokosu they are “doing
some work with soybean varieties for green manure, and it
will be possible to obtain varieties.”
Page 3341 (24 Dec. 1929). “Today Morse and Suyetake
went to call upon soy sauce and natto manufacturers for the
purpose of getting acquainted and also if possible arrange for
getting still and motion pictures of their plants, equipment
and operations.”
Page 3479 (8 Jan. 1930). Tokyo, Japan. Soja max.
soybean. Photo of: “Three specimens of ‘String Natto’
[itohiki natto], one package (made of rice straw) unopened;
one opened; and the natto without the package. These were
purchased at a Natto factory, Tokyo, Jan. 6, 1930. The [ricestraw] packages are 15 inches long and 2½ inches wide.
String natto is eaten after having mixed it with a mustard
paste” (neg. #44739).
Note: This is the earliest English-language document
seen (Jan. 2012) that uses the term “String Natto” to refer
to natto or itohiki natto, or that uses the word “string” in
connection with natto.
Pages 3925, 3929 (18 Feb. 1930). “It is one year ago
today since we left Washington for Japan... We have found
much of interest in connection with our special line of work,
much more even than we expected, and therefore the time
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has passed all too quickly...”
“Morse and Suyetake searched for soybean products
today, and were successful in bringing in a collection of
two dozen things slightly or entirely different from those
previously secured.”
Page 3929. Photo shows: “Small triangular packages,
one as purchased, the other unwrapped. They contain string
Natto. The native name is ‘Hygienic Miyako Natto.’ There is
at one side a small triangular paper containing dried mustard;
this is inclosed [enclosed] with the Natto. Purchased in
Tokyo, Feb. 16, 1930. Soybean dish measures 3 inches
across” (neg. #44937).
Pages 6822-23 (22 Dec. 1930). Kyoto, Japan. Mr.
Morse’s notes. At the Imperial Agricultural College they met
Isawo Namikawa, Professor of Horticulture, who said that
Kyoto is noted for several special soy products such as white
miso, soy sauce, and natto.
Page 6937 (10 Jan. 1931). Tokyo. Notes by Mr. Morse.
Spent most of the day in the Shinjuku district looking up
soybean products. “More String Natto in rice straw packages
was observed in this section than any we have visited.”
Address: Agricultural Explorers, USDA, Washington, DC.
2642. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1929. The world situation in oils
and oilseeds. 18(21):761-89. May 27.
• Summary: Page 762: Germany: “The increase in the
potential output of [vegetable] oil in 1928 was to a large
extent the result of the augmented imports and milling
[crushing] of soy beans, peanuts, and flaxseed.
Page 763: Great Britain: “Imports of vegetable oils as
such during 1928, however, declined more than 4 per cent
below the 1927 figure. The decline is accounted for largely
by the smaller imports of soy-bean oil, peanut oil, palm oil,
and vegetable oleo-margarine.
Page 764: The Netherlands had increased imports of
flaxseed, soybeans, rapeseed, and sesame seed.
Page 768: A full-page table shows imports into
Germany, 1924-1928, of seeds, vegetable oils and fats, and
animal fats and oil (short tons).
The top 4 seeds imported in 1928 were: soy-beans
(934,446), peanuts (655,760), linseed (488,273), palm
kernels (327,788).
The top 4 vegetable oils imported in 1928 were: palm oil
and butter (22,341), linseed oil (14,594), castor oil (9,141),
coconut oil and butter (6,895). Soy-bean oil was only
(1,233),
The top 4 animal fats imported in 1928 were: butter
(139,500), fish oils (109,686), lard (96,478), oleomargarine
(12,702).
Page 770: A full-page table shows imports into France,
1924-1928, of seeds, vegetable oils and fats, and animal fats
and oil (short tons).
The top 4 seeds imported were: peanuts shelled

(40% oil) (363,433), peanuts unshelled (318,797), linseed
(231,590), copra (202,587). Soy-beans were only 8,782.
The top 4 vegetable oils imported in 1928 were: olive oil
(21,901), palm oil (17,579), soy-bean oil (9,995), peanut oil
(7,216).
The top 4 animal fats imported in 1928 were: fish
oils (16,356), lard (14,768), margarine, oleogarine
[oleomargarine], etc. (13,545), tallow (8,850).
Page 771: A full-page table shows exports from France,
1926-1928, of seeds, vegetable oils and fats, and animal
fats and oil (short tons). The main exports were peanuts
unshelled and peanut oil.
Page 775: A half-page table shows “Soy-bean oil:
Monthly average price of Manchurian, crushed, in bulk,
C.I.F., London, 1925-1929 (in cents): In 1925 the price
ranged from a high of 9.15 cents in Jan. to a low of 7.78 in
Dec. In 1928 the price ranged from a high of 7.09 cents in
April and May to a low of 6.73 in Sept.
Page 776: A full-page table shows imports into the
United Kingdom, 1925-1928, of seeds, vegetable oils and
fats, and animal fats and oil (short tons).
The top 4 seeds imported in 1928 were: cottonseed (18%
oil) (643,479), flaxseed (30% oil) (390,395), soy beans (13%
oil) (215,531), palm kernels (45% oil) (179,805).
The top 4 vegetable oils imported in 1928 were: coconut
oil (70,941), margarine (61,756), palm oil (59,039), soy-bean
oil (27,627).
The top 4 animal fats imported in 1928 were:
butter (342,766), lard (137,049), fish oils (81,902), and
oleomargarine, oleo oil, premier jus and refined tallow oil
(30,421). Note the UK’s large imports of animal fats.
Page 777: Exports and reexports from the United
Kingdom, 1925-1928 of seeds, vegetable oils and fats, and
animal fats and oil (short tons). All quantities are relatively
small.
Page 778: A full-page table shows imports into the
Netherlands 1924-1928, of seeds, vegetable oils and fats,
and animal fats and oil (short tons). The two main imports in
1928 are linseed (460,299) and copra (151,101).
Page 779: A full-page table shows exports from the
Netherlands 1924-1928, of seeds, vegetable oils and fats, and
animal fats and oil (short tons). The main exports in 1928 are
margarine and other butter substitutes (97,878), linseed oil
(77,962), coconut oil (62,239), butter (51,743).
Page 780: A full-page table shows exports from China
1925-1927, of seeds, vegetable oils and fats, and animal
fats and oil (short tons). The top two seeds exported in 1927
are soy beans (1,940,728) and peanuts shelled (102,731).
The top 3 vegetable fats exported in 1927 are soy-bean
oil (164,649), wood oil (60,028), and peanut oil (39,448).
Animal fats exported are small: lard in bulk (4,329), animal
tallow (2,312).
Page 786: A half-page table shows: Soy beans:
international trade, years 1926-1928 (pounds). Principal
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exporting countries: only China (3,376,789). Principal
importing countries in 1928: Germany (1,868,891), Japan,
incl. Chosen [Korea] (1,031,713), Denmark (474,218), UK
(430,866).
Page 786: A half-page table shows: Soy bean oil:
international trade, years 1926-1928 (pounds). Principal
exporting countries in 1927: China (329,298), Denmark
(33,837), Japan incl. Chosen (11,167). Principal importing
countries in 1927: Netherlands (166,388), UK (118,075).
2643. Bledsoe, R.P. 1929. A grille for threshing soybean
selections. Georgia Agricultural Experiment Station,
Circular No. 85. 4 p. May.
• Summary: “Four years ago the writer constructed a
soybean grille for threshing plant selections and small rod
plots of soybeans. The grille has been in use ever since, and
has given satisfactory service.
“One of the principal advantages of the grille over
a threshing machine is the ease with which it can be
constructed. There is nothing about it that an ordinary
carpenter cannot put together in a few hours. Its simple
construction makes it easy to clean and avoid mixing.”
Describes the grille, and its construction. Illustrations
are included. Address: Agronomist, Experiment, Georgia.
2644. Moore, R.A.; Delwiche, E.J.; Briggs, G.M. 1929.
Soybeans–A good legume crop borrowed from the Orient.
Wisconsin Agricultural Experiment Station, Bulletin No. 375
(Revised ed.). 32 p. May. Revision of April 1925 Bulletin
No. 375. [1 ref]
• Summary: Contents: Introduction. Soybeans provide
rich concentrate for livestock feeding. Soybean oil meal or
oilcake. Corn and soybeans grown together. Soybeans for
silage. Soybeans for pasture. Soybeans improve the soil.
Where is it profitable to grow soybeans? Soybeans fit into
rotation: In cultivated area, in grain area, in hay portion of
farm. Preparing the soil. Inoculation necessary first year.
How to inoculate. Planting soybeans. Planting with corn.
Care of growing crop. Harvesting soybeans: For hay, for
silage, for seed. Threshing soybeans. Storing the crop.
The soybean plant. Selecting the variety. Tests of soybean
varieties. Best varieties for Wisconsin: Wisconsin Early
Black, Pedigree Mandarin, Ito San, Manchu, Black Eyebrow,
Midwest. Table III (p. 28) gives the uses of soybeans (hay,
seed, silage, hogging and sheeping off) recommended for
northern, central and southern Wisconsin. Table IV gives
average yields of soybeans at Madison, Wisconsin, 1917-24.
First trials with soybeans at Wisconsin Station (1901).
Page 32 states: “In 1902 several small fields of soybeans
were planted with the object of seeing whether or not it was
profitable to have hogs do the harvesting of the soybeans...
Tests determining whether or not it was advisable to grow
soybeans in connection with corn for silage were carried on
not only by the station, but in connection with 500 members

of the Wisconsin Experiment Association.
“As early as 1910, soybean centers were established
at Ellis Junction, Stevens Point, Grand Rapids, and near
Friendship. In these parts of the state, soybeans were grown
in large quantities and sold to various farmers living in the
sandy regions. Eight hundred members of the Wisconsin
Experiment Association were furnished with soybeans in a
single year and grew them for seed. Through this method of
procedure, soybeans were grown in large quantities and the
seed sold to farmers.”
2645. Morse, W.J. 1929. Japan travel notes, April 5 to May
17. Handwritten manuscript. 27 p. Unpublished manuscript.
• Summary: Morse wrote these notes by hand in ink, early
in the trip to East Asia, in a personal unlined notebook
that was about 9 cm (3.62 inches) wide and 14.5 cm (5.75
inches) high. Most of the pages are unnumbered, no date or
place is given for many of the entries, and the handwriting is
occasionally faded or hard to read.
The purpose of this notebook and how Morse used it
is unclear. These may have been his field notes that he used
each evening as the basis for his official typewritten USDA
trip report. Or was this a personal diary in which he kept
personal observations that would not become part of the
official report? This seems less likely.
This is apparently the first notebook in a series of
many that Morse wrote. He kept the notebook after the trip
and in April 1986 his daughter, Mrs. Walter A. Thalman
(22 Interlaken Dr., Eastchester, New York 10709), kindly
photocopied it for Soyfoods Center.
Here are some quotations: “After a few minutes, we
were served tea and cigarettes. Dr. Anda told us where the
soybean work is being conducted. The soybeans are grown
mostly in northeastern Japan, and specially on the island of
Hokkaido where considerable breeding work is being done.
At the Imperial Station in Tokyo, much chemical work is
being done in the study of the manufacture of shoyu sauce
and miso.
“After a visit to the Exper. Station we went to Ueno Park
to visit and look over the cherry trees. The trees are in bud
and should be in full bloom in about one week. Many of the
trees are very large and quite old.”
Food show: The International Food Show was being
held in the large building in the park [Ueno]. A small
admission fee was charged. The show lasts from April...
“Soybean products: The manufacture of shoyu or soy
sauce was shown in several different booths. In one booth,
samples of soy sauce made by the various soy manufacturers
was shown in various sized bottles and kegs. In another
booth, the ingredients used and the method of manufacture
were shown. Large yellow soybeans were shown, a bottle of
wheat, a bottle or jar of the rice ferment [sic, wheat ferment,
koji], the product consisting of roasted wheat, cooked
soybeans, after addition of the ferment. Then a jar of the
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product after the addition of salt and water, and curing for
a certain length of time [shoyu moromi]. Then a jar of the
sauce was shown which was pressed out of the preceding jar.
The cake or ___ which was left after pressing out the liquid
was shown.
“Tofu or bean curd: The different materials used in
the manufacture of bean curd were shown. 1st were shown
a bushel tub of large yellow soybeans (sample sent to
Washington as coming from the national food show). 2nd
was shown the beans soaking in water. 3rd was shown the
bean milk. 4th was shown a jar of magnesium sulfate water
used in precipitating the protein of the tofu milk (as it is
called in Japan)... salts in precipitating the protein. Then
were shown the blocks of tofu or bean curd. Many kinds of
bean curd are made, depending on the amount of pressing.
The soaking of beans in warm water or longer soaking in
cold water. The amount of the water added in making the
bean milk. Tofu is not made in large factories, but in small
factories or stores scattered throughout the city. Small
dealers or hucksters with the two tubs one at each end of a
pole slung over their shoulder. Tofu (blocks) are in these tubs
and the huckster has his route passing along blowing a horn
which has a peculiar sound. He also passes back in alleys
to his customers, leaving his tubs on the street. He cuts off
from the slabs of bean curd whatever amount his customer
desires.”
“Buddha’s Birthday. Hibiya Park, Tokyo. April 8, 1929.”
“... it is quite generally agreed that the Buddha was born in
the sixth century B.C. The birthday is known as Hanamatsuri
or Floral Festival...” Address: USDA, Washington, DC.
2646. Wilkins, F.S. 1929. Some useful soybean facts.
Successful Farming 27(5):5, 82. May.
Address: Iowa Agric. Exp. Station.
2647. Pieters, A.J. 1929. Re: Ryerson, money for fiscal year
running low, Dorsett a big spender. Letter to Mr. W.J. Morse,
c/o American Consulate, Tokyo, Japan, June 8. 2 p. Typed,
without signature (carbon copy).
• Summary: “Mr. Ryerson as just been up to see me in
the matter of your needs for the balance of this fiscal year.
We didn’t expect to be called on for any more funds but,
fortunately, we are able to help Mr. Ryerson out to some
extent.” “... to the extent of three or four hundred dollars,
which I hope will enable you folks to get along until the
end of the fiscal year. I gather from Mr. Dorsett’s letter than
you need $500 and could use $800... it is imperative that we
provide against the very likely event of your authorization’s
being overdrawn at the end of the fiscal year.”
“... Dorsett is notoriously a heavy spender. It’s hard to
hold him down.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Senior Agronomist, USDA,
Washington, DC.
2648. Borst, H.L. 1929. Rate and date of sowing soybeans.
Ohio Agricultural Experiment Station, Bimonthly Bulletin
14(138):81-86. May/June.
• Summary: Contents: Introduction. Date of sowing results.
Early May sowing desirable. Rate of sowing. Thick sowing
most desirable for production of hay. Good yields of seed
from thinner rate. Recommended rates.
This Bulletin begins: “An experiment on the rate and
date of sowing soybeans was begun at Columbus in 1922
and continued thru 1927. Manchu and Peking varieties were
used thruout the test. Manchu, which has become the most
popular seed variety for Ohio, is an early bean maturing in
about 135 days at Columbus. It has a medium large yellow
seed with a characteristic black seed scar or hilum. Peking is
a later very erect-growing variety, valuable for hay and for
silage when planted with corn. It has a small black seed, and
matures in about 145 days at Columbus.
“The two varieties were grown in rows 28 inches apart
in order to control weeds. The yields were determined from
two-row plots, either 12 or 16 feet in length, grown in four
replications. One row in each plot was harvested for hay and
one for seed.
“Three rates of planting were used; thick, plants threefourths to one inch apart; medium, plants three and one-half
inches apart; thin, plants eight inches apart. These rates were
selected with the idea of using two extreme rates and an
average rate.
“The thick rows were not thinned. To obtain the desired
spacing in the medium and thin plantings, seeds were
sown at heavier rates and the seedlings thinned to the stand
desired.
“Except in 1923, plantings were made on April 10, April
20, and May 1, and every two weeks thereafter until the first
of August, or as near as possible to these dates.
“Hay yields were obtained by cutting the plants at the
best hay stage, that is when the pods had formed and the
beans were approximately one-fourth grown.”
Tables: (1) Hay yields of Manchu and Peking soybeans
sown at different rates and dates. (2) Grain yields of Manchu
and Peking soybeans sown at different rates and dates.
Bar charts show: (1) Forage yields of Manchu soybeans,
in pounds vs. date planted. Both varieties were seeded at
three rates and on nine successive dates. Five year average,
dry weight per acre. The highest yields (5,100 lb) were from
plants 3/4 inch to 1 inch apart, planted May 1 or May 15. (2)
Forage yields of Peking soybeans, in pounds vs. date planted.
The highest yield (5,200 lb) was from plants 3/4 inch to 1
inch apart, planted May 1 or May 15.
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(3-4) Seed yields of Peking (above) and Manchu (below)
soybeans, seeded at three rates and on nine successive dates.
Four year averages.
The highest seed yield for Peking (38 bushels per acre)
came from seeds planted on April 10, plants 3/4 inch to 1
inch apart.
The highest seed yield for Manchu (37 bushels per acre)
came from seeds planted on April 15-20, plants 3/4 inch to 1
inch apart.
Recommended rates: Rows 28 inches apart.
Manchu (or similar sized seed): For seed 4-5 pecks. For
hay 6-8 pecks.
Manchu (or similar sized seed): For seed 2-3 pecks. For
hay 4 pecks. Address: Asst. Prof. of Farm Crops, The Ohio
State Univ. Asst. Agronomist, The Ohio Agric. Exp. Station,
Wooster, Ohio.
2649. Osterberger, C.L. 1929. Producing corn and soybeans
with mechanical power. Agricultural Engineering 10(6):20102. June.
• Summary: “The object of the study was to determine
the practicability and economy of tractors and tractor
equipment in producing corn and soybeans on the alluvial
or bottom lands of Louisiana...” “The equipment used was
a Farmall tractor with two-row lister, cultivator and planter,
and a Fordson-Moline two-row cultivator and a complete
Fordson-Kelley two-row outfit. Note: Webster’s Dictionary
(1985) defines lister, a word first used in 1887, as “a double
moldboard plow [that throws a ridge of earth both ways],
often equipped with a subsoiling attachment and used mainly
where rainfall is limited.” Also called a “middlebreaker,
middle-burster, middlebuster, or middlesplitter.”
A table (p. 202) compares the power and labor hours
and costs for producing the crops in 1928 at the Louisiana
Experiment Station. The operations comparing a tractor with
a man are: Disking (fall), plowing (flat), disking (spring),
bedding, reversing rows, harrowing, planting, replanting,
and cultivating. Those done only by a man are: Thinning,
plowing drains, shovelling drains, plowing ditch bank,
harvesting, miscellaneous.
“It was possible for one negro to handle the plowing,
disking, bedding and cultivating of this 60-acre field. This
acreage normally would require three men and six mules as
a minimum and four men and eight mules as a maximum
where 6-foot rows are used. This is worthy of note because
of the increasing cost and scarcity of farm labor.”
Photos show: (1) A two-row cultivator (like a tractor
with huge, wide metal wheels) in the first cultivation of corn
and soybeans; (2) The same machine doing a later cultivation
in the same field. The negro operator handled 60 acres for
a wage of $2.00 a day. Address: Agricultural Engineer,
Louisiana State Univ.
2650. South Carolina (Clemson) Agricultural Experiment

Station, Annual Report. 1929. Influence of ground soybeans
on market milk and butter. 42:54-55. For the year ended June
30, 1929.
• Summary: “There is a conflict of opinion and experimental
evidence as to the effect of soybeans on dairy products. In
January, February and March, 1929, a study was made of
the influence of ground soybeans on the flavor and odor of
market milk, and on the flavor, odor, and texture of butter
obtained by churning cream from cows being fed soybeans
in different portions in their grain mixtures.” Address:
Clemson Agricultural College.
2651. Truax, T.R. 1929. The gluing of wood. USDA
Department Bulletin No. 1500. 77 p. June. [65 ref]
• Summary: Contents: Introduction. Glues used in
woodworking. Glue tests. Preparation of glues for use.
Preparation of wood for gluing. The gluing operation. Drying
and conditioning glued joints. Control of gluing conditions.
Gluing characteristics of different woods. Principles of
glued-wood construction. Correcting gluing defects.
Appendix. Literature cited.
“Introduction: The use of glue in the fabrication of wood
products brings about more complete utilization of timber
through the use of lower grades, inferior species, and small
sizes of material; it conserves supplies of clean material and
of the scarcer and more valuable woods...” (p. 1).
“Glues in woodworking: The adhesives most used in
woodworking may be divided into five classes, as follows;
Animal glues, liquid glues, vegetable (starch) glues, casein
and vegetable-protein glues, and blood-albumin glues” (p. 2).
“The purposes for which glues are used in woodworking
may be grouped broadly as the gluing of veneer and the
gluing of joints in thick stock” (p. 4).
Table 1 (p. 3) gives the “Properties and characteristics
of the five different classes of woodworking glues.” A
footnote to the “Casein glues”–not to the “Vegetable (starch)
glues”–states: “Glues made from vegetable proteins, such as
soy-bean and peanut meal, resemble casein glues in general
properties and characteristics.” Among the properties of
these casein-type glues: Mixing and application: Mixed cold
with water; applied cold by hand or mechanical spreaders.
Rate of setting: Rapid. Strength (based chiefly on joint
tests): Very high to medium. Water resistance: Low to high.
Tendency to stain wood: Marked with some woods.
Animal glues (p. 5): “Most of the animal glue used in
woodworking as made by cooking in water the hides or
bones of cattle, but some is made from fleshing, sinews,
cartilage, horn piths, and other animal parts, and the liquor
thus obtained is drawn off, concentrated by evaporation,
jellied, and further dried.”
“Soy-bean meal and peanut-meal glues: Vegetableprotein glues originated on the Pacific Coast and are used
extensively in the plywood industry of that section. Of
this large class of protein material, the soy bean and the
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peanut meal are typical representatives. Their glue-making
properties are more analogous to those of casein glue than to
those of starch glue. In preparation and use, the good-quality
soy-bean and peanut-meal glues are similar to the casein
glues. They are cheap, but have not yet proved to be entirely
satisfactory for gluing all kinds of wood” (p. 8).
“Blood-albumin glues: The use of blood-albumin glues
is not extensive in the United States but is more common in
European and Asiatic countries.
“Blood albumin, a slaughterhouse by-product, has the
property of coagulating and setting firmly when heated to a
temperature of about 160º F., after which it shows marked
resistance to the softening effect of water. This characteristic
makes it a desirable glue for use in the manufacture of
highly water-resistant plywood. The chief drawbacks to the
use of most blood glues in woodworking are the necessity
for hot pressing, which requires expensive machinery and
considerable handling; their usually low dry strength; and the
fact that they can not be marketed in a dry-mixed form ready
for the addition of water... The blood of cattle is generally
used for glue making” (p. 9).
“Tests for blood-albumin, casein, vegetable-protein,
and starch glues: There are at present no generally accepted
physical and chemical tests for blood-albumin, casein,
vegetable-protein, or starch glues. The technic of testing
these glues is less refined and perfected than for animal
glues” (p. 69).
Footnote 46, p. 73: “A bibliography on vegetable
(starch) glue is given in the following: Brouse, D. Vegetable
glue. U.S. Forest Products Lab. [Pub.] 30. [Mimeographed].”
Address: Senior Wood Technologist, Forest Products Lab.
2652. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1929. Manchurian crop sowings
and prospects. 19(1):11-12. July 1.
• Summary: “General increases in the areas sown to grain
in North Manchuria this season are assured, according to
reports by prominent persons in that region, including the
acting chief of the economic bureau of Chinese Eastern
Railway. The reports appeared in the Russian ‘Economic
Bulletin’ of May 16, issued by the Railway.”
“The area planted to soy beans this season is believed
to be no less than that of last year. Prices have remained
relatively high.”
The “chairman of the Harbin Board of Trade finds
that insufficient attention is given seed selection in North
Manchuria as against that practiced in South Manchuria,
and alleges deterioration of the quality and oil content of
northern soy beans to illustrate the point. This decline in oil
content, together with a high water content and considerable
quantities of foreign solid matter, are held as detrimental to
the export trade in beans to Europe.”
2653. Sweeney, O.R.; Arnold, L.K.; Arnold, J.H. 1929.

Processing the soybean. Iowa State College of Agriculture
and Mechanical Arts, Official Publication 28(7):1-46. July
17. [23 ref]
• Summary: Also catalogued as: Iowa State College,
Engineering Extension Service, Bulletin No. 103.
Contents: Introduction. The soybean and the farmer:
Characteristics of the soybean, uses of the soybean, soybeans
in Iowa, cost of growing the soybean, the soybean and the
nitrogen problem, the soybean and the protein problem.
The soybean and the vegetable oil problem.
Methods of producing soybean oil: The hydraulic
press method, the Anderson Expeller method, the solvent
extraction system (the stationary extractor, the large-scale
Soxhlet extractor, the rotary extractor, extraction solvents).
Plant design. Production costs: Operating costs,
calculation costs.
Table 28, titled “U.S. soybean oil mills” (p. 43) lists 10
establishments that “are, or have been, processing soybeans
for the production of soybean oil: (1) The A.E. Staley Co.,
Decatur, Illinois. (2) Funk Bros. Seed Co., Bloomington,
Illinois. (3) The Chicago Heights Oil Co., Chicago Heights,
Illinois. (4) The Elizabeth City Oil and Fertilizer Co.,
Elizabeth City, North Carolina. (5) The Winterville Cotton
Oil Co., Winterville, North Carolina. (6) The New Bern
Cotton Oil and Fertilizer Mills, New Bern, North Carolina.
(7) The East St. Louis Cotton Oil Co., East St. Louis,
Illinois. (8) The Peru Products Co., Peru, Indiana. (9) The
Eastern Cotton Oil Co., Elizabeth City, North Carolina. (1)
The Havens Oil Co., Washington, New Jersey.” Address: 1.
Dr., Head, Chemical Engineering Dep.; 2. Asst. Chemical
Engineer, Engineering Experiment Station; 3. Research
Fellow, Engineering Experiment Station: All: Iowa State
College, Ames, Iowa.
2654. Dorsett, P.H.; Morse, W.J. 1929. Soybean oil and cake
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1899-1900 (17 July 1929). At a fertilizer
exhibit the authors see: “Herring fish bone meal, German
phosphate, ammonium sulfate, soybean oil cake, mustard
seed oil cake, flaxseed cake. The oil cakes ground into meal
are used almost entirely for fertilizing rice. For soybeans
liquid night soil and raw ammonium phosphate are used” [as
fertilizer].
They also see perilla spikes (small bundles which are
used for garnishing), perilla plants with purple foliage
(10 bundles, which are used for dyeing pickled plums
[umeboshi], ginger, etc.) and perilla plants (white; which are
used for pickling and as greens).
Pages 2278 to 2280 (31 Aug. 1929). The authors visit
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the Otoguro Oil Company in Garugawa, Japan. This small oil
mill makes Brassica oil (from Brassica japonica), mustard
seed oil and sesame oil. They pack and sell soybean oil from
a supply secured in Manchuria. It “is apparent that Japanese
grown soybeans are much too valuable as human food and
green manure to be used for oil production. Soybean oil is
considered more or less a by-product with the oil cake the
more important product. The oil is imported from Manchuria
by Japanese firms having oil mills in the leased territory
or by oil firms distributing various kinds of oils. The oil is
refined, put up in different types of glass or tin containers,
branded with the firm’s trade mark, and distributed to various
parts of the Japanese empire. The Nisshin Oil Company,
Tokyo, Japan, has branches throughout Japan, and even a
branch in Seattle, Washington, U.S.A. This firm places on
the market a pure soybean salad oil.” Address: Agricultural
Explorers, USDA, Washington, DC.
2655. Dorsett, P.H.; Morse, W.J. 1929. Tofu in Tokyo,
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 1929 (19 July 1929). Tokyo, Japan. A
photo shows: “A soybean curd man with his two wooden
tubs of soybean curd, which he is peddling from house to
house in the rural district of Tokyo.” He is walking along a
road with a row of tall trees to the left (neg. #44094).
Page 1929. “The same man shown in picture #44094
placing a piece of bean curd which he has just sold, into
a vessel of water. We have a motion picture of this” (neg.
#44095).
Pages 2335, 2336, 2337 (4 Sept. 1929). Tokyo. “We
were out this morning at 4:00 a.m. and visited a tofu and
soybean curd factory. We spent a most interesting 2½ hours
observing the various operations. The soybeans are put to
soak about 5:00 p.m. the day before they are to be used,
and about 4:00 a.m. the” next day “they are ground. This is
accomplished by means of a special apparatus which grinds
the beans very fine while a small stream of water is running
on the beans in the chopper.
“It looks as though they grind about half a bushel of
beans for each batch of curd. After grinding it is put into a
large open kettle and brought to a foaming boil. The foaming
mass is stirred down several times. In one of the foaming
processes a small amount of mustard [rapeseed] oil and some
kind of flour (we were unable to learn what kind) is sprinkled
over the foaming mass and while foaming, about two gallons
of water (cold) is added to the mixture. It is then strained
through a bolting cloth sack into another receptacle in which
there is two bolting cloth bags. A rather light pressure is
applied to the first bag of solid matter and after it is drained

for a time, 15 or 20 minutes, the solid portion is put back into
the kettle, a little water is added, and it is again put into the
bolting cloth bag and the liquid portion pressed out into the
other two bolting cloth bags.
“The solid portion is then put to one side and later
utilized in other food products or for cattle feeding period.”
Page 2336. “To the white liquid bean milk, which by
the way is pretty good, about a gallon and a half of water,
to which has been added a solution–we could not learn the
proportions because of its being a trade secret–three cups, we
should say (guessing) about a quart of a solution of sulphate
of magnesia [sic, magnesium, i.e., magnesium sulphate] is
added to the soybean milk. The solution is added slowly and
well distributed through the hot bean milk. By rule of thumb
the operator tests with his ladle the coagulation of the milk
and just before it is finished he adds about a teacup of the
sulphate of magnesia solution to the mixture. He then places
a bamboo or wicker basket in the tub and dips off all the
liquid (whey) that he can.
“Nearby, which has been previously fixed, is a false
bottom box about 12 inches wide, 24 inches long, and 6
inches deep. There is an addition [wooden frame] of about
2 inches added to [the height of] the first box and over the
whole a piece of bolting cloth is placed. The curd in the
large tub is carefully transferred by means of a ladle from
the tub to the box, which is large enough to hold the batch.
The liquid is gradually pressed out by rather light weight
and in a short time the 2 inches added height to the box is
taken away. The bolting cloth is then laid back and with a
flat broad knife the rough edge around the sides and ends
are sliced off and placed in a row along the center. The cloth
is then folded back smoothly and a board and weights are
placed on the box of curd. In about half an hour this box of
curd is cut through into squares something like 6 inch bricks.
The box and contents is lifted off and placed upside down in
cool water. It is readily slipped out of the box and the bolting
cloth is removed. These blocks of curd [tofu] can then be
disposed of as is or can be cut into still smaller squares.
“Another operation in this establishment is the frying of
the curd.
“We watched them cut 1- by 6- by 6-inch blocks up
for frying in deep fat (Mustard oil). Some of the 1 by 6 by
6 inches were cut into three pieces each about 1 by 2 by 6
inches and these in turn were split in two to make two pieces
each about ¼-inch by 2 by 6 inches. Other 1 by 6 by 6-inch
pieces were cut into squares about 1 by 2 by 2 inches and
these were split. They used two frying kettles and transferred
the curd from the first to the second, cooking it about half
done in the first and completing the cooking in the second.
We tried some of this hot tofu (curd) with a little soy
sauce and found it quite good.
“This concern works up five bushels of soybeans daily
into curd and tofu.
“About 6:30 a.m. we went out to 23rd street and walked
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through the farmers open market.”
Page 2371 (8 Sept. 1929). Tokyo. “Soybean harvest
in Hokkaido is supposed to begin about September 15th
so from now on we plan to spend the greater part of our
remaining time in this region, in the field...” We leave
tomorrow morning and “expect to be away about a week.”
Page 2693, 2694, 2695 (18 Oct. 1929). Left Ueno station
in Tokyo en route to Kagemori in the mountains, where we
hope to see soybeans and get motion and still pictures of
their harvesting in that region. We arrived at Kagemori at
10:45 and conferred with the village committee who advised
that we were about two weeks too early to see the harvesting
of soybeans.”
Page 2695. Two photos show: “Mr. Masoi, a Japanese
bean curd man, slicing and laying bean curd on a bamboo
rack for pressing.” Kagemori (neg. #44392 and #44393).
Page 2696. Photos: (1) A Japanese farmer bending over
in a field, pulling up soybean plants. “This is the way they
are harvested in this region, and putting them in small piles,
roots up.” (2) The same man “has just finished setting up a
small shock of soybeans and is on his way to pull up more”
(Negs. #44394-95). Address: Agricultural Explorers, USDA,
Washington, DC.
2656. Morrison, Ben. 1929. Re: Glad to hear of return of
Dorsett’s good health. Letters from Ryerson and Fairchild
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. March 12. Unpublished log.
• Summary: Pages 5785-5786. Letter to Mr. P.H. Dorsett, c/o
United States Embassy, Peiping, China.
Dear Dorsett: I have your letter of July 16 and, of
course, have since had your cable saying that you have
gone on to Peiping and are feeling fine. This is certainly
good news and we are all very much relieved to know that
you are getting on your feet again. However it seems to be
my role this summer to always rush out with more shouts
of precaution. Do see to it that after you get to Peiping you
take care of yourself there, and if you find that it is getting
too hot, too dry, or too anything else four your continued
progress, find out where the other Europeans and Americans
go and give yourself a short vacation to pick up.”
“We have been having interesting letters from Ryerson
who had to change his plans radically in order to meet the
situation with Professor Biolotti [?], but everything seems to
have taken a turn for the better there and I suppose by this
time Ryerson is headed north for the congresses in London
as his next important stop.
“Our last letter from Dr. Fairchild, written on board the
yacht off Sicily, would indicate that he is thinking of coming
back to this country after a long, interesting but somewhat

tiring trip. He said he had written you two letters and I
hope these have reached you safely as he is, of course, as
interested as we all are in your recovery.”
“When you get back at Christmas you will be as much
interested as anyone to see all the things that have happened–
new roadway, new reservoir, and endless miles of copper
screen, as well as one additional pit house and a rebuilt lath
structure.
“With kindest personal regards, I am
“Very sincerely yours,...” Address: Senior Horticulturist
Acting in Charge, USDA, Washington, DC.
2657. Gibbons, F.P.; Nixon, E.L. 1929. The invasion of
plant tissue by bacterial parasites. Pennsylvania Agricultural
Experiment Station, Annual Report 42:14-15. July.
• Summary: Bacterium leguminosarum enters the cells of
soybean through cavities in the walls. It migrates in its early
invasion as inter- and intracellular zoogloeae, while in later
stages it becomes intra-cellular.
2658. True, Alfred Charles. 1929. A history of agricultural
education in the United States, 1785-1925. USDA
Miscellaneous Publication No. 36. 434 p. July. [557* ref]
• Summary: A photo (frontispiece) facing the title page
shows Alfred C. True (1853-1929). He died on 23 April
1929 after more than 40 years of distinguished service in the
USDA.
Soybeans are mentioned on page 157. Address:
Specialist in States Relations Work, USDA.
2659. Wiggans, R.G. 1929. Varietal experiments with
soybeans in New York. New York (Cornell) Agricultural
Experiment Station, Bulletin No. 491. p. 1-19. July.
• Summary: Contents: Soybean production in the United
States. Utilization of soybeans. Cultural practices.
Experimental results: Method of varietal testing, percentage
of dry weight, green-weight yields, dry-weight yields, yield
of threshed grain. Varietal characteristics: Size of seed, aids
in identification of varieties. Discussion and conclusions.
The introduction begins: “The soybean, an annual
legume, although introduced into this country more than
a century ago from its native habitat in the Orient, has
only recently attained importance in American agriculture.
The history of few crops, however, shows the remarkable
gains that this comparatively new crop presents for the past
decade, during which time the acreage has increased many
times, the numbers of varieties have multiplied, and the area
of production has been extended well outside the Corn Belt,
the region of its most general adaptation.”
Estimates made by the USDA “show an increased in
total acreage of this crop for all purposes from 500,000 acres
in 1917 to more than 2,500,000 acres in 1924.”
Although New York is not ideally situated for either corn
or soybean production, “New York can and does produce
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a considerable quantity of soybeans by paying particular
attention to varieties adapted to the conditions and to cultural
practices.” “Only one farmer in New York reported any
production of soybeans for the 1909 census, while 906
reported for the census ten years later” (p. 3).
Utilization: “In the United States the soybean has
been grown very largely as a forage plant. The chief use
of the mature seed has been for seeding purposes, with the
production of oil and a high-protein concentrate of secondary
importance” “The soybean may be used as forage either as
hay, silage, soiling or pasture.
Tables show: (1) The value of soybean hay as compared
with other hays: Digestible nutrients in 100 pounds of
dry matter in various hays. The hay crops are soybeans,
alfalfa, clover (alsike), clover (red), red top, and timothy.
The nutrients (measured in pounds) are crude protein,
carbohydrates, fat, and total. Soybeans contain the highest
crude protein.
(2) Percentage of dry weight in 23 soybean varieties
compared with the standard check, Wilson, for the years
1922 and 1928. (3) Gain or loss in green-weight yield per
acre (in pounds) of soybean varieties, compared with the
standard check, Wilson. (4) Gain or loss in dry-weight yield
per acre (in pounds) of soybean varieties, compared with the
standard check, Wilson.
(5) Yield of grain of new early-maturing soybean
selections from the United States Department of Agriculture,
tested in 1928.
(6) Varieties: Hamilton (127,500 seeds per bushel),
Mammoth Yellow (128,700), Elton (133,400), Biloxi
(134,900), Haberlandt (140,800), Medium Green (147,700),
Ohio 9016 (152,000), Ito San (166,600), Manchu (167,200),
George Washington (167,700), Black Eyebrow (168,500),
Mansoy (170,700), Habaro (179,600), Dunfield (209,500),
Minnesota 110 (Chestnut) (226,400), Illinois 13-19
(237,200), Wilson (240,200), Virginia (242,100), Midwest
(254,300), Peking (291,300), Ebony (294,900).
Then comes the section and a table (7) titled “Aids in
identification of varieties” concerning many of the varieties
mentioned above. Columns in table 7: Variety, average stage
of maturity September 20, color of seed and flower, habit of
growth, size of stalk, other characteristics. (8) Varieties of
soybeans best adapted for various uses in New York State.
Figures: (1) Comparison, in green weight yields,
of soybean varieties with a standard check, Wilson. (2)
Comparison, in dry-weight yields of soybean varieties with
a standard check, Wilson. (3) Seeds, natural size, of the
varieties of soybeans tested.
A photo on the cover shows rows of soybeans in a field
growing next to rows of corn. Address: Cornell Univ. Agric.
Exp. Station, Ithaca, New York.
2660. Pieters, A.J. 1929. Re: Finances. Kudzu. Letter to Mr.
W.J. Morse, c/o American Consulate, Tokyo, Japan, Aug. 14.

3 p. Typed, without signature (carbon copy).
• Summary: The money for this trip is coming from Foreign
Plant Introduction. It is very important to stay within budget.
If the occasion comes up, you might suggest to Dorsett “that
some of things he sent in are absolutely useless to us and
have been had a number of times before.”
“I have just had a call from Dr. L.W. Fort, Great Falls,
South Carolina. Dr. Fort is enthusiastic about Kudzu and he
wants to find some seed in quantity. He advises me that last
year a Eugene Ashcraft of Monroe, South Carolina, imported
about fourteen hundred pounds and sold it out at about
four dollars a pound.” Please “advise us what firms handle
Kudzu seed and how much they charge” for several hundred
pounds.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Senior Agronomist, USDA,
Washington, DC.
2661. Dorsett, P.H.; Morse, W.J. 1929. Plans for further
exploration (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 2273, 2274, 2275 (30 Aug. 1929) “In
view of the number of soybeans we have already collected
and the large number which we have been promised by
Japanese Experiment Stations this fall, as well as the very
rapid increase of the soybean industry in the United States,
Morse does not feel that it will be advisable or possible for
him to remain in the field away from his work at Washington
[DC] for more than two years. Dorsett does not have any
special work which needs his attention at Washington and
can remain in the Orient for another year or two if that
appears necessary or desirable by those in authority at
Washington.
“We are considering the following two plans of
operation for the remainder of the time Morse feels that he
can spend in the foreign field.
“1. Complete the work in Hokkaido which will possible
require a month or six weeks longer then return to Tokyo
and as soon thereafter as practicable make a trip into Chosen
(Korea), and do what we can there within a week or ten
days. Return to Tokyo and complete operations there by
not later than December 15th or January first, 1930. Then
leave for Formosa (Taiwan) and spend the remainder of the
winter there. In early spring, April or not later than May
15th, proceed to Dairen and our headquarters there for
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the remainder of the time Morse can remain in the Orient.
From Dairen work southern Manchuria and as far north as
Mukden [now Shenyang], even making a short trip up to
Harbin and vicinity. Also go from Dairen into Chosen during
the spring or summer season and in the fall or early winter
of 1930 get over to Peking to clean up the work of soybean
milk production and other soybean products, in time for
Morse and Dorsett too, if it is deemed advisable, to leave for
America so that they will reach there in time for Morse to
take up his spring work with soybeans.
#2. Complete our work here within the next six weeks or
two months if possible. At any rate return to Tokyo as soon
this fall as the work here is completed. Then at the earliest
possible opportunity get over to Chosen (Korea) and do what
we can there this fall, Return to Tokyo and complete our
work there with soybean products, making when practicable
excursions of a week or so into other parts of Japan for the
purpose of picking up information and seed and pictures
where possible or persimmons, green manure and cover
crops as well as other features of Japanese horticulture.
“In early spring move headquarters to Dairen and work
South Manchuria and the central portion as far north as
Mukden and Chen Chung [Changchun], the region which
was not worked by the Dorsetts in 1925-26. Chosen (Korea)
might also be given additional attention throughout the
summer and fall as opportunity permits. Dairen is perhaps
the best place in the Orient to data if all kinds on soybean
storage, handling, and by-products. Complete this work then
get over into Peking to work up soybean products, especially
soybean milk production. In the early winter go to Taiwan
and work that region until Morse feels its time for him to
leave for the states. If it is deemed advisable, Dorsett can
return then or he could remain and finish up the work in
Taiwan (Formosa) in case that was not done before Morse
left. He could get in touch with McClure at Canton, which is
nearby Canton, and together they might handle the Placanea
cornea, edible Chinese acorn, and Tonkin cane proposition.
Dorsett could then go to Java and look after the soybean and
green manure and cover crop work...” Address: Agricultural
Explorers, USDA, Washington, DC.
2662. Cartter, J.L. 1929. Some commercial uses of the
soybean. Proceedings of the American Soybean Association
2:44-47. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: Contents: Introduction. Uses of oil. Soybean
oil as a food. American oils not inferior. Soybean cake.
Industrial uses of soybean cake. Research needed.
“Solvent extraction of soybeans is accomplished
simply by grinding the soybeans and dissolving the oil with
a suitable solvent such as benzine... This benzine is then
evaporated from the liquid, leaving a good grade of oil
suitable for commercial purposes and one which is also rich
in fat soluble vitamin ‘A’, which is especially valuable for

use in foods. In the pressure methods of extraction, however,
this vitamin remains in the cake.”
“One of the fields that absorbs large quantities of
soybean oil is the paint and varnish industry. A satisfactory
paint can be made by using ¼ blown soybean oil and 3/4
linseed oil. This blown oil is produced by heating the
soybean oil and forcing a stream of air through it under
controlled conditions. This has a tendency to thicken the oil,
and by the addition of cobalt, manganese, and lead lineolate
the drying qualities are greatly improved.” “Soybean oil
can replace linseed oil in preparation of soft soap and when
hydrogenated can replace cottonseed oil in the preparation of
hard soap.”
“Soybean oil will undoubtedly command a higher price
in the future in the preparation of edible oils. In preparation
of soybean oil for this purpose the objectionable beany
flavor must be removed by careful refining process. This is
practically accomplished in the hydrogenation process.”
“Soybean protein can be extracted from the cake with
water and with dilute alkali, the first extractions being of
the best quality. This is dried in vacuum to avoid heating.
When ground, this material is suitable for the manufacture of
excellent water-resistant glues for woodworking, for paper
sizing, casein paints, of which ‘solite’ is an example, textile
dressing, water proofing materials, and plastics. The soybean
plastic industry should be capable of tremendous expansion.
Fountain pen barrels, combs, lighting fixtures, and many
ornaments can be made by hardening water soluble protein
in formaldehyde solution under carefully controlled
conditions.” Address: USDA.
2663. Christensen, Chris L. 1929. Farmers’ cooperative
associations in the United States, 1929. USDA Circular No.
94. 66 p. Aug. See p. 23-27.
• Summary: Discusses: Cooperative marketing of grain. The
local farmers’ elevator movement (Started from late 1860s
to 1880; revival of activity and success from 1880-1904).
Cooperative line elevators (p. 23-25). Soy is not mentioned.
During 1880-1904, the second period of farmers’elevator activity, the Farmers’ Alliance, a new economic
organization formed in 1885, was largely responsible for
the revival of interest in grain-marketing reforms. “New
interest was aroused in the organization of farmers’ elevator
companies. In Iowa alone, 52 companies were formed
between 1885 and 1903, and in Minnesota 34 companies
were operating in 1900.”
“The [USDA] Division of Cooperative Marketing
has at this time (July 1, 1929) records and reports of
3,571 farmers’-elevator associations which are active and
operating. It is estimated... that there are now approximately
4,000 farmers’-elevator associations operating in the
United States. (Fig. 5; map of USA showing locations
of these associations). The number of stockholders of
farmers’ elevators is estimated by the department to be
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about 450,000 and the number of patrons about 900,000.”
Address: Formerly Principal Agricultural Economist, Div. of
Cooperative Marketing, Bureau of Agricultural Economics,
now Secretary, Federal Farm Board.
2664. Edmondson, J.B.; Edmondson, C.V.; Rushton, C.J.;
et al. 1929. The Mid-State Soybean Association and the
Dunfield. Proceedings of the American Soybean Association
2:101-06. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: In writing a sketch of the Mid-State Soy Bean
Association (based in Hendricks and Morgan Counties,
Indiana), it is difficult to determine “whether it was this
association or the Dunfield soybean that first made its
appearance on the stage; for we find that from the first these
two have been so closely associated that it is difficult to
consider the one separate from the other.
“Several years ago, W.A. Ostrander, then head of the
crops extension department at Purdue, made arrangements
to hold a soybean variety demonstration on the farm of J.B.
Edmondson, in southern Hendricks County. This was about
the time that the idea of growing soybeans as a permanent
crop in the rotation was emerging from the dream stage into
practical use. A number of varieties were sent to be tested.”
The Dunfield attracted attention because it defied the
tendency of most soy beans to shatter.
“In the meantime, the invasion of the soybean had
steadily gained ground and had claimed as its victims a
number of enterprising young farmers in southern Hendricks
County. As the experience of these men grew, so did their
enthusiasm. Thus it was that the spring of 1924 found
several thousand bushels of soybeans to be marketed in the
community, with the prospect of all these growers competing
with each other for the market. Out of this situation grew the
idea of forming an organization, not only to consider market
problems, but all other phases of soybean culture as well.
“The first meeting was called at the suggestion of
A.T. Edmondson, a one-time inspector of aeroplanes for
Uncle Sam during the war; that was before the soybean
bug got hold of him. The outgrowth of this meeting was the
Mid-State Soybean Association. Three things of primary
importance were agreed on, which no doubt contributed
largely to the success of the venture later. First, the members
agreed to grow and market one variety of beans only; second,
that all members should attempt to grow only certified seed
of uniformly high quality and purity; and third, that absolute
square dealing with the public should be the iron-clad rule of
every member.”
The one soybean variety chosen by the association was
the Dunfield–which was then an unknown variety with no
pure seed available.
“Beginning with a new and unknown variety, the
association in its four years of existence has seen the variety
which it sponsored become a leading one in Indiana and

adjoining states. During the spring of 1928, over 6,000
bushels of certified Dunfields were distributed to growers in
ever direction, without satisfying the demand.
“The education policy of the association has been broad
and definite. Every possible means of disseminating soybean
knowledge to the public has been seized on; and all members
have been expected to use special care in giving definite,
practical information on soybean growing to whomever may
inquire.”
“Any permanent system of farming must be based
on a rotation in which the legumes are the main support.
Eliminate the legume crops and what you have left is a flat
wheel, headed straight for the junk pile... Impoverished
soil, unsatisfactory crop yields, empty hay mows, barren
pasture fields, and skinny livestock are the inevitable marks
of a legumeless farm... The permanent use of soybeans
in a rotation of corn, soybeans, wheat or oats, and clover
admirably meets this situation... The clover crop is always
risky; if it goes out, you have the soybeans to fall back on,
either for hay or grain feed.”
“Most farmers who grow soybeans are soon entered on
the list of soybean ‘cranks.’ But on close analysis we find
that the soybean crank is not a crank at all; he is an enthusiast
for a cause; and like all enthusiasts he is not slow to tell
the world about where he stands, for his feet are planted
on solid, well inoculated ground. He follows a rotation that
really rotates.”
The weed problem: “Weeds are a perpetual menace
to soybeans and not infrequently inexperienced growers
are overwhelmed by them. The one great chance to get the
weeds is before seeding time. Consequently, a good practice
is for early plowing, dragging the ground down and letting
it lie long enough for the weeds to sprout. Then they can be
killed at one mighty stroke with the disk.” Sowing in rows
and cultivating “gives us tremendous advantage in fighting
the weeds, especially after an untimely wet spell. One the
weeds and grass get rooted, nothing except a cultivator can
disturb them very much, and where the beans are drilled
solid, about all the farmer can do is sit on the fence, grit his
teeth and pull his hair. In all cases, however, a good thick
stand of beans is essential in controlling weeds.
“The harvesting problem: No greater advancement has
been made in any farm practice than in the harvesting of the
soybean crop in the central west... Only a short time ago, the
story of a soybean harvest was one of bitter disappointment;
of a fine crop shattered on the ground; of beans moulding
and rotting in the windrow; of inability to persuade a
thresherman to bring his outfit and thresh them at any price...
The introduction of non-shattering varieties was the first
step toward easier harvesting, and made possible the use of
present day methods and machinery... The non-shattering
varieties and the combine are a good combination and under
average conditions will greatly increase the number of
bushels harvested per acre and cut the cost of harvesting to a
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fraction of its former cost. In harvesting beans, there are two
important points to keep in mind.” (1) Do not harvest until
the moisture content falls to the level desired for storage.
(2) Use a low cylinder speed in the machine that threshes
the crop. “A machine running at the high speed required for
threshing wheat is sure to break a high per cent of the seed
and will lower the germination on the rest.”
Photos show: (1) Nine prominent members, dressed in
white shirts and ties, each holding a straw hat and standing
in a field of soybeans: J. Benj. Edmondson (president),
Clarence V. Edmondson (secretary-treasurer), Ralph W.
Edmondson, Alva T. Edmondson, J. Frank Edmondson, C.J.
Rushton, Albert Harlan, William E. Lydick, and C. Walter
Thompson. All reside in Indiana. (2) “Special equipment
on binder for handling lodged soys.” (3) Many bags of
certified Dunfield soybeans on a back of the flatbed truck.
(4) A tractor pulling a planter in an empty field. Address:
Hendricks & Morgan Counties, Indiana.
2665. Edmondson, J.B. 1929. Secretary’s report to the
American Soybean Association at Guelph, Ontario–August
23, 1929. Proceedings of the American Soybean Association
2:42.
• Summary: “The American Soybean Association is closing
its tenth year of activity. During this time, annual meetings
have been held in various states throughout the soybean
producing area. In coming to Ontario for the meeting
this year, the Association has departed somewhat from
custom by venturing into a territory where soybeans are
scarcely recognized as a practical farm crop. The wonderful
opportunity for soybean expansion in this Province, however,
fully justifies this place for the meeting, as we believe the
future will reveal to us.
“The development of soybeans in America during the
past ten years has been phenomenal and this association,
through the cooperation of the various experiment station
and extension staffs, has been an important factor in bringing
this about. It has recognized from the first that the surest
means of establishing soybeans firmly on American farms is
through the process of education.”
“One of the serious problems that confronts the
association is the difficulty of obtaining and maintaining an
adequate list of members. Obviously the membership has
a direct bearing not only on the scope of influence of the
organization, but on its financial welfare as well.”
“The lack of adequate funds in the treasury makes
the publication of the Proceedings of the 1928 and 1929
meetings an impossible undertaking, unless some plan for
financing the enterprise is adopted.” Address: Sec’y-Treas
[Secretary-Treasurer], American Soybean Assoc., Clayton,
Indiana.
2666. Meharry, Charles L.; Riegel, William E.; Stafford,
Edmund N.; Withrow, Lewis L.; Crumbaker, James W. 1929.

Twenty years with soybeans: Conclusions derived from
experience on Meharry farms. Proceedings of the American
Soybean Association 2:58-91. Tenth annual field meeting.
Held 22-23 Aug. at Guelph, Ontario, Canada.
• Summary: This long and detailed article, packed with good
photos (all but five taken on the Meharry Farms), is one of
the best seen to date on soybean cultivation. Meharry Farms
are four in number: Odell, Ridgecrest, and Sugar Grove
Farms in west-central Indiana and the A.P. Meharry Farm
in east-central Illinois. Contents: Introduction. Good seed
is first essential for success with soybeans (certified seed is
best). Varieties: Adaptation to locality, quality of straw is
important requirement, seed quality is an important factor,
experience with varieties, one variety to a farm enough, socalled “hay mixtures” impractical. Inoculation is important
and easily done. Seedbed preparation must be thorough:
Fields should be cleared carefully when soybean follow corn,
make a well pulverized, compact seedbed. Drilling solid
is preferred planting method on the Meharry Farms: Two
inches deep enough, thick seeding gives best results, sow
soybeans about corn planting time. State of germination of
weeds determines time to cultivate: Special tools necessary
(weeder and rotary hoe useful for both corn and soybeans).
Harvesting: Cut soybeans for hay after seed forms and before
leaves turn yellow, windrow method a good one, swath
method of curing hay saves labor, baling soybean hay in the
field, combine harvesting most economical, moisture content
determines safety in storage. Utilization: The most profitable
way to use soybeans is to feed them, seed trade offers good
market, commercial outlet for soybeans at last a reality
(“Several commercial firms are now grinding and pressing
soybeans for oil and meal”). Co-ordination with other crops
and enterprises determines profitability: Soybeans make
wheat pay better, spring wheat following soybeans, soybeans
help distribute farm labor, some suggested rotations for the
Corn Belt, soybeans lead to diversification of livestock and
crops. Summary.
“Success with soybeans depends upon: Good seed,
adapted varieties, careful inoculation, thorough seedbed
preparation, proper planting, timely cultivation, economical
harvesting, intelligent utilization, and correct co-ordination
with other crops and enterprises. Good soybean crops are
seldom accidental.”
Soybean “hay is the dried whole plant, foliage and
immature seed included. Straw is the residue after ripened
soybean plants are threshed” (p. 85).
Photos show: Two teams of horses pulling cultivation
equipment in a large field. 1. Two sacks of “Certified Seed,
grown in Indiana, certified by the Indiana Corn Growers
Association”–the best guarantee of varietal and mechanical
purity, high quality and germination. 2. Close-up view of
two samples of super quality Indiana certified Mansoy seed.
3. Several soybean plants growing nearly 4 feet tall, next to
a measure. 4. Black Hilum Manchu seeds. 5. “Sweepstakes
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sample of Mansoy soybeans [seeds] at 1928 Indiana Corn
Show.” 7. Two men seated at machines “roguing” or handpicking to eliminate undesirable seed types and maintain
varietal purity. 8. A sample of so-called “Hollybrook”
seed from a state which had no workable seed law and
no certification. Contains much foreign material and nonsoybean seeds. 9. A boy using the “muddy-water” method
to inoculate soybeans in a flat-bed truck. 10. A farmer, Mr.
Stafford, using a shovel to mix soys during inoculation.
12. A man and his six horses disking a field of corn before
plowing, for the soybeans that are to follow. 13. Two teams
each of horses and mules pulling a well-weighted drag to
level the furrow slices after plowing and to prepare the soil
surface to receive and conserve moisture. 14. The trampling
of many horses is effective in compacting a seedbed. 15.
After dragging, disk (pulled by 6 horses driven by a man)
does excellent work because all the disks cut uniformly.
16. A springtooth harrow, pulled by 6 horses, brings the
clods to the surface and works fine dirt down into holes and
crevices. 17-18. A cultipacker or pulverizer, pulled by 6
horses, “is a splendid implement to crush clods and compact
the seedbed.” 20. A field of soybeans 8-10 inches high.
The rows are wide apart for inter-row cultivation, which
saves seed but is uneconomical of labor at the cultivating
season. 22. Shallow planting (no more than 2 inches deep)
is a necessity with soys, shown emerging. They make break
their necks trying to break through a hard crust. 24. “As
soon a germinated weed seeds can be found in a soybean
field, the harrow, weeder, or rotary hoe should be used
vigorously, without consideration of the age or stage of
growth or germination of the soybeans.” Two photos show
mules pulling those implements. 25. A soybean plot at the
Iowa Experiment Station. 26. A man (Mr. Withrow) and
child searching for germinated weed seed in a soybean
field; a close-up view of the germinated seed. 27. Young
soys before and after harrowing. 29 & 31. A rotary hoe,
pulled by 2 horses, “cultivating little soys” and corn. 30. An
implement (pulled by 2 horses) “embodying the principle
of an ordinary weeder is a good tool for tending small
beans.” 31. This tractor and pair of 10 foot rotary hoes have
no difficulty in cultivating 65 to 70 acres of corn per day.
33. Horses pulling two cultivators. “Soybeans should be
cultivated as long as weeds keep coming. Plants should be
thick enough to occupy the ground completely before they
begin blooming.” Stop cultivating when soys begin to bloom.
35. Two horses pulling a mower, “the most satisfactory
implement for cutting soybean hay.” 36. Shocks of soybean
hay in a field. Shock only after the plants are well wilted and
before they are dry enough to be stiff. 37. Two horses pulling
a side-delivery rake, “the best implement for putting soys
in windrows.” 40. A combine (McCormick-Deering model)
harvesting soybeans. Pulled behind a tractor it is a proven
success; it saves more seed and requires less labor than other
methods. 41. Any good grain separator, properly adjusted,

will hull soybeans satisfactorily. Powered by a tractor takeoff, this one stands by a huge pile of hay. 42. Similar to No.
41 but different angle. “The damage done in hulling a crop of
soybeans on a single farm would often more than pay for all
the attachments necessary to make a separator do excellent
work.” 43. Soybeans intercropped with tall corn. 44. Cattle
gleaning soys from a corn stalk pasture on the A.P. Meharry
Farm. 45. “More than 35 bushels per acre of wheat on A.P.
Meharry Farm following soybeans plowed under.” 46. “Seed
cleaner and grader and elevator leading to overhead bins
on Odell Farm. The tractor was used only temporarily. This
machinery is now electrically driven.” 47. “Type of machine
used to expel oil from soybeans.” Near the base of this huge,
powerful machine is written “Expeller.” Note: This is the
earliest document seen (Sept. 2003) that contains a photo of
an expeller used to make soybean oil.
48. “Binding ripe soybeans and drilling wheat into
soybean stubble without seedbed preparation. This practice
offers a good economy in wheat production.” Two teams of
horses do the work. 49. Winter wheat following soybeans
with Odell Farm buildings in background. Drilled into
soybean stubble, the wheat yielded over 40 bushels per acre.
50. “Left–Winter wheat killed by the severe winter of 192728. Right–The bare spots in this field were disked thoroughly
and sowed with soys in very late spring.” 51. “Much clover
and alfalfa ‘heaved out,’ and looked like this plant in the
spring of 1928. Even after corn planting such clover can
be torn up and soybeans substituted. Why be without good
legume hay because clover and alfalfa have winterkilled?”
Address: 1. Attica, Indiana; 2. A.P. Meharry Farm, Tolono,
Illinois; 3. Odell Farm, Attica, Indiana; 4. Ridgecrest Farm,
Romney, Indiana; 5. Sugar Grove Farm, Romney, Indiana.
2667. Morse, W.J. 1929. Letter from Dr. [sic] Morse. Tokyo,
Japan, July 20, 1929. Proceedings of the American Soybean
Association 2:50-52. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: This letter from W.J. Morse was read before
the 1929 convention of the American Soybean Association
at Guelph, Ontario, Canada. This is the first annual ASA
meeting he has missed. He begins with a brief description of
the “Oriental Agricultural Exploration Expedition” headed
by Mr. P.H. Dorsett and himself. They plan to study soybeans
in Japan first. “The largest soybean section is the Island
of Hokkaido which has an acreage of 215,212 [planted to
soybeans] and produces 3,184,245 bushels of beans” [yield =
14.8 bushels/acre].
“On our arrival and after establishing headquarters in
Tokyo, we first began to look up varieties which we might
send back to the United States for the 1929 planting. We
succeeded in packing up about 100 lots which are now
growing in the variety plots at Arlington Farm [Virginia].
In hunting out this seed, we were very much surprised
to find the soybeans listed with the garden beans and as
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garden beans. For the most part these are grown as green
vegetable beans. These sorts are black, brown, greenish
yellow, and yellow seeded varieties of early, medium, and
late types. Some of the yellow seeded varieties are listed
as most suitable for bean curd, soy sauce, miso, natto, and
confectionery purposes, such as sweet bean paste, candied
beans, roasted beans (like our peanuts), and sugared beans.”
Note 1. Azuki beans, rather than soybeans, are usually
used to make “sweet bean paste” in Japan.
“It is amazing, the extent to which the soybean is used
for food in Japan. Whether or not it can be used in the United
States in all of the ways used here is extremely doubtful,
that is for human food.” There is no doubt that American
soybeans will be used mostly to produce oil and oil meal. “It
may interest you to know that the beans produced in Japan
are used entirely for human food, green manure, and planting
purposes. The grain varieties have seed of higher quality than
those produced in Manchuria and are not used for oil and oil
meal production as [are] the beans of Manchuria. The great
soybean oil and meal production of the Orient is confined
almost entirely to Manchuria.
“Another thing which surprised us greatly was the extent
to which soybeans are used for green manure purposes in the
rice paddies.” The plants are turned under in the mud after
water has been run into the paddies.
“Another extensive use of the soybean is for bean
curd, or tofu, which is manufactured only... in small shops
scattered about the cities and country villages. This curd is
used in many ways, being the meat of the poorer classes. It
is used, however, quite generally in making bean-curd soup
[miso soup with tofu] which is sometimes served at breakfast
and nearly always at supper. The bean curd is peddled about
from house to house by men with two tubs suspended from
a bamboo pole over their shoulders. The sound of the little
horn of the bean curd man as he announces his coming has
become quite a familiar sound to our ears as we go along the
streets or hear him pass under our office windows.
“Soy sauce is manufactured on a very large scale and
is universally used by the Japanese, rich and poor. We have
had the pleasure of visiting the large experimental laboratory
of an experiment station given wholly to soy sauce and saké
experiments. In Hokkaido we visited a soy sauce factory,
the buildings of which covered several acres. In one of the
curing vat buildings where the mash is allowed to cure for
about 18 months, we counted ninety large vats.
“Soybeans are used to a very considerable extent
for confectionery purposes. The large black, brown, and
green seeded varieties are used in making sweet bean paste
which is put up in small thin slabs and then done up in very
attractive packages. Roasted beans, similar to our roasted
peanuts, may be found at nearly all confectionery stores.
Roasted beans are also sugar coated and others are sprinkled
with small pieces of sea-weed during the roasting, which
gives an appearance of mottled beans (rather a familiar sight

to our mid-west farmers). Then, there are the candied beans,
that is, beans which have been boiled in syrup.
“Miso and natto are two forms of bean foods in which
the beans are first cooked and then treated with certain
bacteria [sic, microorganisms]. Miso is used largely in soups
which are consumed at breakfast. Both of these foods are
quite largely used.
“Other products used for food are roasted soybean flour,
soybean vermicelli, pickled green beans in the pod, yuba–the
film produced by boiling soybean milk, and dried frozen
bean curd.”
Note 2. This is the earliest English-language document
seen (April 2013) that uses the term “dried frozen bean curd”
to refer to dried-frozen tofu.
Note 3. This is the earliest English-language document
seen (Nov. 2012) that contains the term “roasted soybean
flour.”
“Another surprising thing is the very extensive use of
the soybean as a green vegetable bean. As early as May,
small bundles of plants with full grown pods were seen on
the market. At the present time the market is virtually flooded
with bundles of plants with full grown pods, the seeds of
which are also full grown. The pods are boiled in salt water
and the beans eaten from the pods.
“During the past two weeks we have visited large
sections near Tokyo where soybeans are grown for green
vegetable purposes. The beans are grown in rows 2 feet apart
and in 95 per cent of the cases there are other crops planted
between the bean rows, such as early cabbage, onions,
lilies (for the edible bulbs), late varieties of soybeans, late
plantings of soybeans, and other early truck crops.” Address:
USDA, Washington, DC.
2668. Proceedings of the American Soybean Association.
1929. Preface. Officers of the Association. Special
committees. 2:2-3.
• Summary: This is a preface to this volume of Proceedings,
which covers the annual meetings held in 1928 and 1929.
“The American Soybean Association was founded
a decade ago to promote and encourage the culture of
soybeans in America. The important place which this crop is
assuming today in the farming systems of the country fully
justifies the founders in the belief that a more extended use
of soybeans in the rotation would prove a boon to agriculture
in the struggle back to prosperity.
“The work of the Association has necessarily been one
of education. The persistent demand for accurate information
about soybeans has made this a field of active and important
service, since many farmers have allowed their enthusiasm
for this crop to out run their knowledge concerning it.
“To meet this situation, the Association has depended
on two lines of endeavor; the holding of annual meetings
in cooperation with the various experiment stations,
for the study and discussion of soybean problems, and
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the publishing of the reports of these meetings that the
information thus evolved may be given to the interested
public in printed form. The first of these reports was
published two years ago, in which the reports of the first
seven meetings were printed under the title, ‘Proceedings of
the American Soybean Association.’
“This second report which the Association is now
presenting contains the proceedings of the annual meetings
of 1928 and 1929. Due to the lack of funds, it was necessary
in this case to ask the cooperation of interested growers and
industries through the medium of advertising. The splendid
response of these friends has made the work of publishing
this report possible and much credit should be given to them.
“The report of the annual meeting held this year at the
University of Illinois, September 10-12, will be forwarded to
all members by the University as soon as published.
“The American Soybean Association would be in
position to wield tremendous influence in the future
development of soybeans in this country were it able to
command the active interest and support of soybean people.
The handicap of a comparatively small membership and the
corresponding lack of funds tend to cripple both the work
and influence of the organization. Since it is impossible
to carry on a yearly membership campaign, the matter of
joining the Association is strictly a voluntary proposition.
This situation demands the prompt support of all friends
of soybeans to make the organization effective. The small
annual dues of one dollar should deter no one from becoming
a member who is at all interested in either the work or the
publications of the Association.
“New members who have not received the first volume
of Proceedings are entitled to a copy and should apply to
the secretary. The Constitution and By-Laws can also be
obtained from the Secretary.”
Officers of the Association–1929: President–G.I.
Christie, Guelph Agricultural College, Guelph, Canada.
Vice-President–C.K. McClelland, Fayetteville, Arkansas.
Secretary-Treasurer–J.B. Edmondson, Clayton, Indiana.
Directors–J.S. Cutler, Columbus, Ohio. Harvey Clapp,
Accotink, Virginia. E.J. Delwiche, Green Bay, Wisconsin.
J.B. Buchanan, Guelph, Canada.
Officers–1930: President–W.L. Burlison, Urbana,
Illinois. Vice-President–F.S. Wilkins, Ames, Iowa.
Secretary-Treasurer–J.B. Edmondson, Clayton, Indiana.
Directors–Harvey Clapp, Accotink, Virginia. Roy Chasteen,
Crothersville, Indiana. J.B. Buchanan, Guelph, Canada. W.C.
Eldridge, Columbia, Missouri.
“Special committees: Legislative–Charles L. Meharry,
Attica, Indiana. Walter Godchaux, New Orleans, Louisiana.
Harvey Clay, Accotink, Virginia. Editing–Keller E. Beeson,
Lafayette, Indiana. J.B. Edmondson, Clayton, Indiana.”
2669. William Morse (Photograph). 1929.
• Summary: This digital photo was sent to Soyfoods Center

by Joyce Garrison (William Morse’s granddaughter) of
West Hartford, Connecticut (July 2004). It first appears in
a newspaper article by the Associated Press titled “More
Manchurian Soys,” with the dateline “Mukden, Manchuria,
Aug. 5, 1929.” It also appeared in an article as late as Aug.
1933.
2670. Woodworth, C.M. 1929. Illini soybeans. Illinois
Agricultural Experiment Station, Bulletin No. 335. p. 545-56.
Aug. [2 ref]
• Summary: The Illini is a single plant selection from the
A.K. variety in 1920. The latter has been facetiously called
“All Kinds” because, as commonly grown, it is a mixture of
so many types (p. 547). There was enough seed for a small
test plot in 1923. Illini is primarily a seed type soybean rather
than a hay type. For the 5-year period 1924 to 1928, the Illini
yielded 6.1 bushels per acre above Dunfield, the next highest
yielder in this test, and 11.4 bushels above Ebony. Many
growers reported good yields in 1927 and 1928. Illini is
adapted best to central Illinois. Its oil content (range 18.95%
to 21.02%) compares favorably with that of other varieties.
Address: Assoc. Chief in Plant Breeding.
2671. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation
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in Japan. Homemade soybean wine or juice (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: (Continued): Page 2449 (19 Sept. 1929)
(negative #44272). “A nearby view of the early and late
non-hairy soybeans. The late variety is to the left of the
stake, the early variety, now ready to harvest is to the right.
Obihiro, Japan.” Neg. #44273. “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. A nearby view of
the ends of two rows of Oyachi soybeans, now ripe enough
to harvest.”
Page 2450 (neg. #44274). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. A nearby view
of late and early non-hairy varieties of soybeans, The late
variety is to the left, early to the right.”
Neg. #44275. “Obihiro, Japan. Tokachi Branch
Agricultural Experiment Station. View showing to the left
medium early, in the center early, and to the right late nonhairy varieties of soybeans. Morse has been trying to get the
mid-season and late varieties for a number of years and is
only now succeeding. Plants to the left are 31 inches high,
center about 12 inches, and right about 28 inches.”
Page 2451 (neg. #44276). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. Looking across
selections of non-frost variety of soybeans. At the left Mr.
[?], center Mr. Suyetake, and Right Mr. W.J. Morse, the latter
making notes on the variety.”
Neg. #44277. “Nearby view of the end plants of three
rows of Oyachi soybeans of selected strains. 70% of the
soybeans grown in the Obihiro section are of this variety.”
Page 2452 (neg. #44278). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. Looking across
plots of 6-7 rows of selected Oyachi variety of soybeans,
now ready to harvest.”
Page 2453 (20 Sept. 1929). “Set out to the Experiment
Station between eight and nine o’clock this morning and
spent the entire day there making notes, motion and still
pictures.”
“The director of the Station and his assistant arranged
for a complete planting scene. Laying off soybean rows
with a four tooth marker, distributing fertilizer, dropping the
beans, and covering as dropped with the feet, also covering
with the weeding harrow, all of which we made black and
white motion pictures. We also secured motion pictures of
cutting and shocking soybeans as well as special scenes.” A
line drawing at bottom of page, with dimensions in inches,
shows a “horse” soybean market. See also photo #44285.
Page 2454. “The rows when finished for soybean
seeding are 21 inches in center and about 3 inches deep,
beans are dropped in hills three or four beans in each hill,

about 12 inchees apart in the rows.
“Looking over the various experiments our attention was
attracted to an open air cooking demonstration near the main
building of the station. As this was the first demonstration
of this kind we had seen since coming to Japan, curiosity
impelled us to see just what sort of foods were being
prepared. Noticing a large bamboo basket of black soybeans
(very large seeds), we asked the use to be made of them. We
were told that wine or soybean juice was being made. This
is a product not made commercially but made only in the
homes.
“Generally a bushel (or smaller quantity if desired) of
black soybeans and twice the amount of water are used. The
beans are boiled for about an hour. The juice, a blackish
purple liquid, is drained off. A small amount of citric acid is
added and sufficient sugar is added (sufficient sugar to suit
the taste of the individual). When soybean wine is desired,
more sugar is added, and the juice is placed in a warm room
to ferment. The fermented juice is then treated as that of
other fermented juices.
“This is the first instance we have come across of
soybeans being used to make a home brew. The juice is very
generally used without fermentation. Taking it all in all we
spent a most interesting and valuable day.
“Dr. Seiji Kawase, the director, and Mr. Fujine joined us
at a restaurant in the city at 7:00 p.m. for dinner.”
Page 2455 (neg. #44279). Small shocks of “non-frost”
soybeans. “(Non-frost does not mean resistance to frost, but
that the variety matures before frost). The beans are cured
in these small shocks before being threshed.” Neg. #44280.
“Obihiro, Japan. Tokachi Branch Agricultural Experiment
Station. Harrowing land preparatory to the sowing of
soybeans.”
Page 2456 (neg. #44281; photo is missing). “A rear view
of a soybean power thresher used at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.”
Page 2457 (neg. #44283). “Man and horse approaching
the camera marking off rows in which soybeans are to be
planted. Tokachi Branch Agricultural Experiment Station,
Obihiro, Japan.” Neg. #44284. “Man and horse leaving
the camera marking off rows in which soybeans are to be
planted.”
Page 2458 (neg. #44285). “A nearby view of the marker
and horse shown in the previous two pictures. Obihiro,
Japan. Tokachi Branch Agricultural Experiment Station. Neg.
#44286. Three Japanese women distributing fertilizer in rows
where soybeans are to be planted.
Page 2450 (neg. #44288). “A Japanese woman setting
up a small shock of non-frost variety of soybeans being
harvested on this date. Obihiro, Japan. Tokachi Branch
Agricultural Experiment Station.”
Page 2460 (neg. #44289). “A nearby view of a woman
harvesting non-frost soybeans at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.” Neg.
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#44290. “A rather distant view of two Japanese women
harvesting non-frost soybeans.”
Page 2461 (neg. #44291). “A nearby view of two
women harvesting non-frost soybeans at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.” Neg.
#44292. “A nearby view of a woman setting up a small shock
of non-frost soybeans. Obihiro, Japan.”
Page 2462 (neg. #44293). “Three Japanese women and
the man who helped prepare land for soybean planting and
the actual planting of the beans for still and motion pictures.
Tokachi Branch Agricultural Experiment Station, Obihiro,
Japan.” Neg. #44294. “Mr. [?] and Mr. Suyetake examining
Oyachi soybeans in one of the experimental plots at the
Obihiro Station.”
Page 2463 (neg. #44295). “Mr. Suyetake examining the
early variety of non-hairy soybeans and Mr. [?] examining
plants of the mid-season non-hairy soybean.” Neg. #44296
(photo is missing). “Mr. W.J. Morse getting a close up black
and white motion picture of non-hairy varieties of soybeans.
Tokachi Branch Agricultural Experiment Station, Obihiro,
Japan.”
Page 2464 (neg. #44297). “Small shocks of non-frost
soybeans protected by rice straw rope from being blown
down by the wind. Tokachi Branch Agricultural Experiment
Station, Obihiro, Japan.” Neg. #44298. “Threshing scene by
flailing soybeans. Tokachi Branch Agricultural Experiment
Station, Obihiro, Japan.”
Page 2465 (neg. #44299). “A nearby view showing two
types of flails, one with the fingers of the flail close together,
the other with them spread. With the exception of the hub,
the flails are of bamboo. Tokachi Branch Agricultural
Experiment Station, Obihiro, Japan.”
Page 2471 (neg. #44304). “Threshing scene. Three
men and four women flailing our soybeans. Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.”
Page 2477 (22 Sept. 1929). “We rode northward about
12 miles to the Tokachi Table-Land Experimental Farm.
“There are 15 cho, a cho is equal to about two and a half
acres American measurement.”
“The principal crop in the region passed through today is
by far field beans. We were surprised at the small amount of
soybeans seen in the twelve mile bus trip through the valley
to the Table-land Experiment Farm.” Note: That is because
most of the soybeans used in Japan are now imported from
Manchuria.
Page 2483 (23 Sept. 1929). “We left Obihiro by train at
7:50 a.m., arrived at Ikeda at 8:41 a.m.,” changed cars “and
arrived at Nokkeushi [Hokkaido], our destination, at 3:38
p.m. Went to the Kurobe Hotel.”
“From Takashima until about two hours before arriving
at Nokkeushi we saw very many more soybeans than we
have previously seen on this trip. The last one and a half or
two hours was spent in running through rice paddies.”
Page 2505 (27 Sept. 1929). “Morse with the interpreter

went to the Kotoni Agricultural Experiment Station to make
observations and take notes as to the progress of soybeans
and other crops. Dorsett got the Vitacolor motion picture
camera and his 3¼ x 4¼.”
Page 2605 (9 Oct. 1929). “We left the Yamagataya
Hotel about 7:00 a.m. among many ‘sayonaras’ from the
management and nesans [“older sisters” in Japanese], and
‘goodbyes’ from us. We found... in the six weeks or more we
have been here that we have become very much attached to
the place and to the nesans.”
“We really felt keenly the leaving of our friends, but
also hated to leave Sapporo and especially Hokkaido,
because we have only pretty well completed but one feature
of agricultural activity ‘That of soybean Culture.’ The other
branches of agricultural activity and the field of general
agricultural explorations, we have scarcely had time to do
more than touch.” Address: Agricultural Explorers, USDA,
Washington, DC.
2672. U.S. Bureau of Chemistry and Soils. 1929. Amino acid
composition of various proteins. Sept. *
2673. USDA Plant Inventory. 1929. Plant material introduced
by the Office of Foreign Plant Introduction, Bureau of
Plant Industry, January 1 to March 31, 1927 (Nos. 70868 to
73049). No. 90. 70 p. Sept.
• Summary: Soy bean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 71433-71796. “From Nanking, China. Seeds
presented by C.M. Hehm, acting head, department of
agronomy, College of Agriculture and Forestry, University of
Nanking, through Prof. J.H. Reisner, University of Nanking,
Received January 1927.”
Note: PI numbers with special significance. In Jan. 1936:
No. 71583 was named “Georgian.” No. 71587 was named
“Palmetto.” No. 71608 was named “Monetta” [probably after
Monetta, South Carolina]. No. 71614 was named “Creole.”
72166-72249 (p. 33). “From China. Seeds collected
by F.A. McClure, agricultural explorer, Bureau of Plant
Industry. Received December, 1926, and January, 1927.”
72217-72232 (p. 35). 72217 and 72218 are from
Luchowfu, Anhwei Province, Oct. 1926. Names: Ming
luk tau and Siu wong tau. Both bushy varieties. The first is
“planted in June and harvested in August. The seeds are used
to make flour, noodles, and soup.
“Numbers 72219 to 72222 are from Taaihohhau, Anhwei
Province. Oct. 1926.” Names and descriptions: Oo tau. Tsing
tau–A large green variety. Siu wong tau–A small white bean.
Wong tau–A large yellow soy bean.
72223. No. 850. Tungchan, Anhwei Province. October
28, 1926. Wong tau–Yellow soy beans.
“Numbers 72224 to 72228 are from a market at Hankow,
Hupeh Province. November 29, 1926.” Names: Tsing pei siu
tau. Taai tsing pei tau. Haak wong tau. Siu wong tau. Taai
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wong tau.
Numbers 72229-72232 are from Nanchang, Kiangsi
Province. December 2. 1926. Names: Tsing tau. Oo tau. Cha
tau. Wong tau. Address: Washington, DC.
2674. Woodworth, C.M.; Veatch, Collins. 1929. Inheritance
of pubescence in soy beans and its relation to pod color.
Genetics 14(5):512-18. Sept. [6 ref]
Address: Univ. of Illinois, Urbana.
2675. Morse, W.J. 1929. Re: Kudzu. Travels in Hokkaido.
Letter to Dr. A.J. Pieters, Office of Forage Crops, USDA,
Oct. 6. 2 p. Typed, with signature on USDA letterhead.
• Summary: T. Sakata Seed Co. in Yokohama, Japan, sells
Kudzu seed in quantity. So does the Yokohama Nursery Co.
“We have now finished up our work in Hokkaido and expect
to leave here Tuesday for Akita, the soybean section of
northwestern Japan.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Sapporo, Hokkaido, Japan.
2676. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2621-2622 (10 Oct. 1929). On Oct. 9 they
arrived in Akita City, Akita Prefecture, Japan, in northeastern
Japan. “We got out to the Agricultural Experiment Station
between 9 and 10 o’clock, and met the director, Mr. K.
Adachi. He is an expert on soybeans as well as director of
the Station [at Akita]. He spent something like 8 years in
Manchuria studying the soybean there and has published a
volume of 1000 pages or so on the results of his work. The
title of the book is ‘Soybean: Its Cultivation and Industry,’ by
K. Adachi.
“Mr. Adachi advised that we were in time for the
harvesting of soybeans, but that the crop is not yet an
extensive one here and that it will be necessary to go out
some distance to see farmers harvesting and even then it will
not be possible to see the harvesting on as extensive a scale
as could be done in a region where soybean growing is more
important than it is here.
“Much of the detailed information acquired today
in regard to soybean varieties and soybean growing and
harvesting is omitted from this report because it will be
incorporated in a special soybean report which is in the

course of preparation.
“Mr. Adachi is of the opinion that Japan, as in the past,
will of necessity have to obtain her proteins from vegetable
sources and especially the soybean, for the reason that
she does not have the space to produce animals enough to
produce animal protein for her population. We are wondering
if this to a very large extent is not false reasoning.
“From our observations, during our limited stay and
travels in northern Japan, Main Island, and in the Island of
Hokkaido, there appears to be immense areas, in the hill and
mountain districts, apparently not well or not at all adapted
to the cultivation of farm products, but from appearances
most admirably suited to animal husbandry.
“We are also wondering if a mixed vegetable and animal
protein diet might not be most advantageous to the Japanese
nation.”
“Mr. Shimade gave us considerable detailed information
concerning their trials with soybeans as a green manure in
orchard plantings. This information in considerable detail
will be incorporated in the special soybean report” [which, so
far as we can determine, was never completed].
Page 2629 (11 Oct. 1929). In “Mr. Adachi’s room, after
the accustomed bowing and greeting, we preceded to get
the information on soybeans for which the interview was
granted.” Previously soybeans were planted after the planting
of rice, which normally was the second week in June. This
date, however, “proved to be too late as the beans require a
longer season for maturing... Largely through the efforts of
this experiment station, the farmers growing soybeans have
been prevailed upon to plant their beans before they do their
rice.
“By planting the first or second week in May the
growing season has been sufficiently lengthened to enable
the beans to fully mature before frost, which frequently was
not the case when the planting of the beans was delayed until
after the rice was planted.
“When the old method of planting was in vogue, the
yield of beans was from 2½ to 3 bushels to the quarter of
an acre. Under the new practice of planting before the rice
is planted, the increase in the crop frequently amounts to as
much as 30%.
“Planting: Formerly beans were planted thickly in
rows about 25 inches apart. The rows now are about the
same distance but the beans are dropped so as to stand 4 or
5 inches apart in the row. As a usual practice the rows are
opened with a hoe, the beans dropped by hand and covered
with a hoe to depth of about one inch.
“Cultivating and weeding: The first cultivation and
weeding is when the beans are from two to three inches in
height. The second weeding and hoeing is when the plants
are 6 to 8 inches in height. The third and final weeding and
hoeing is in late June to the first of July. All the weedings and
cultivation are by hand.
“Fertilizing: Cow and horse manure are the only
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fertilizers used in this region in connection with the planting
of soybeans. This is used at the rate of 40 to 50 kan (1 kan =
8.27 lbs.) per quarter of an acre. The manure is spread in the
rows by hand before the beans are dropped and covered.
“Condition of the beans at time of harvest: In this
region, the beans are fully ripe when harvested. The time for
harvesting may be determined by the [?]anking of the plants.
If the beans rattle in the pod when the plants are shaken, they
are in condition to harvest. In the Akita district, soybeans are
pulled and laid in small piles on the ground where they are
allowed to remain for two or three days depending on the
condition of the weather.
“When sufficiently dried, the pile of beans are taken in
and stored in a building or under temporary cover, where
they remain until after the rice is harvested, threshed, and
cleaned. The beans are then threshed. The practice followed
in threshing soybeans in the Akita district is primarily that of
flailing or beating them out. The farmers do not use rollers
in connection with threshing their beans. All litter from the
threshing of soybeans, except the pods, which are fed to
stock, is burned.
“Diseases and insect pests: Thus far, there is little or no
injury resulting to soybeans in the Akita district either by
insect pests or fungus diseases.
Storage (p. 2631-2632): Soybeans, in the Akita district,
are stored in rice straw bags the same as are used for rice.
The weight of a bag of beans is 17 kan [140.6 lb], about 2
to 2½ bushels. Farmers sell their beans direct to merchants
and receive for them about Yen 17.00 to 18.00 for 5 bushel.
This price, however, depends on the quality, season, and the
prevailing price of rice.
Page 2669 (16 Oct. 1929). “This morning Mr. Morse
and Mr. Suyetake went to the soybean district outside of
Tokyo to get a line on conditions. Dorsett worked at the
laboratory with plant material, herbarium specimen and in
writing legends and numbering the still pictures made while
in Hokkaido, Japan.
“Copied from Mr. Morse’s diary: At the Saitama
Prefecture Experiment Station located at Urawa, it was
found that the soybeans had been harvested. About forth [?]
varieties or middle season types are grown at this station
and Mr. Hasegawa, in charge of soybean and sweet potato
investigations, promised us seed of these varieties.
“It was thought that possibly we might obtain soybean
harvesting and threshing scenes in the vicinity of the Tamai
Branch Experiment Station which is a breeding station. We
went by train to Kumagaya and then by bus to Tamai; along
the way no soybeans were noted. In August during a trip
numerous fields of soybeans were noted.” They were told
by Mr. Morihara Nomura that all the soybeans had been
harvested. “The farmers in this region get the soybeans out of
the way before rice harvest. This is quite different from Akita
region” where the soybeans are harvest after the rice. “Mr.
Nomura is quite an expert on soybeans and adsuki beans.”

Address: Agricultural Explorers, USDA, Washington, DC.
2677. Dorsett, P.H.; Morse, W.J. 1929. Whole dry soybeans
used as beans in Japan (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2640 (11 Oct. 1929, Yotsugaya, northeast
Japan). “One of the principal forages used on the farm is
soybean hay and bush clover (Lespedeza bicolor). We also
learned from the director that soybeans are largely used by
the farmers of this prefecture for the feeding of horses in
place of oats. For this purpose the beans are soaked over
night and 4 or 5 pounds fed to each animal during the day; in
addition the horses are also given a ration of [soy] bean hay
or some other forage.”
Page 3478 (8 Jan. 1930, Tokyo). “This soybean product
is sold in tubs in Tokyo small stores. It is named ‘Gomoku
Mame.’ It consists of a mixture of five cooked products,
namely: soybeans, lotus root, fish sausage, seaweed and
burdock roots. Purchased at a small grocery stand in Tokyo,
Jan. 6, 1930. It is eaten just as it is. Product is on bamboo
leaf which measures 8 inches long and 5 inches wide”
(Negative #44738).
Page 3516 (11 Jan. 1930, Tokyo). “Glass jars of soybean
and other vegetable mixture. The jars are 5 inches deep
overall” (Neg. #44751).
Page 3530 (11 Jan. 1930, Japan). “Cooked, sugared and
canned yellow soybeans. Yellow soybeans canned in a sweet
syrup. Can 4½ inches high and 3 inches in diameter” (Neg.
#44756).
Page 3531 (11 Jan. 1930, Tokyo). “Black soybeans
cooked and canned in a sweet sauce. Can 4½ inches high and
3 inches in diameter. This variety (black) is also sold in bulk
form and is more generally used than the yellow variety for
this purpose” (Neg. #44757).
Page 3535. “Candied soybeans and other products.
Sticks of candy in which are imbedded black soybeans
(green germ), yellow soybeans, peanuts, peas and sorghum
seed. Box 8 inches long and 6 7/8 inches wide” [Native name
‘Kawayanagi’] (Neg. #44761).
Page 3586 (16 Jan. 1930, Tokyo, Japan). “A nearby view
of whole and sectioned cakes which are made of rice flour
and have soybeans imbedded in them. The two outside ones
measure 2¼ inches, the other 2 3/4 inches across” (Neg.
#44778).
Page 3712 (28 Jan. 1930, Tokyo). “Life size picture of
rice flour cakes in which there is a liberal supply of cooked
soybeans. Immediately after baking, soy sauce is brushed
over the cakes” (Neg. #44851).
Note. This is the earliest English-language document
seen (June 2013) that uses the term “cooked soybeans” to
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refer to whole soybeans that have been cooked and ground.
Page 3713. “Soy bean and puffed rice candy. Size of
package is 7½ by 10 inches” (Neg. #44852).
Page 3715. “Small rice flour cookies thickly covered
with yellow and black soybeans” (Neg. #44854).
Page 3730 (30 Jan. 1930). “Two classes of pickled
soybeans and perilla. The glasses are 2½ inches across the
top and 4 inches long” (Neg. #44863).
Page 3731 (Jan. 31, 1930, Tokyo). “Worked at the office
today making pictures of soybean products and in getting
material ready and in shape for packing for a shipment to
Washington at the first opportunity. Morse and Suyetake
rounded up about a dozen samples of soybean made products
in their hunt of yesterday, and we secured [?] some very
good close-up pictures of these products today.
“The finding of soybean made products is by no means
as simple as one may think.
“They are more or less localized and not to be had from
any one store in a city or village. We are finding products in
villages outside of Tokyo which we have not been able to
pick up anywhere in the city.
“Last week when at Shizuoka, we found several
products which we have not seen elsewhere.
“We expect to avail ourselves of every opportunity from
now until we leave for Dairen, Manchuria, to clean [?] up
pretty completely on soybean products in Japan.”
Page 3734 (Jan. 30, 1930, Tokyo). “Mame Senbei. Small
rice cakes with black soybeans imbedded and cooked in
them. The size of the bag is 7 inches across and 11 inches
deep” (Neg. #44866).
Page 3736. “Sugar coated soybeans.” The resulting
product is white and brown in color. “The bag measures 7
inches by 11 inches long” (Neg. #44868).
Page 3741. “Soybeans uncooked and imbedded in
rice flour dough and sliced thin, ready for frying. The bag
measures 5¼ inches across and 6¼ inches long” (Neg.
#44873).
Page 3797 (Feb. 5, 1930, Tokyo). “Today we spent
some little time getting pictures of feeding soaked soybeans,
sometimes mixed with rice, at Asakusa Park [Koen] and
Temple. Here there are a half dozen or so women sitting
behind small tables, selling the soaked soybeans.
“A nearby view of Japanese woman and her stand
with its tin plates of soaked soybeans, which are sold to
individuals for feeding to the pigeons. Many bushels of
soybeans are disposed of in this way during the year” (Neg.
#44885).
Two photos each, taken at Asakusa Park, showing
Japanese women at their tables and people feeding the
pigeons are found on pages 3798, 3799, and 3800 (Negs.
#44886-44890).
Page 3939 (19 Feb. 1930, Tokyo). “Wheat flour cakes
in the form of a child’s face with black soybean for eyes.
Purchased in wholesale confectionary store in Tokyo, Japan,

February 18, 1930. Native name is ‘O-Menkoshi’ [honorable
face candy]. Wholesale price is 8 for 5 sen. Actual
measurement of face 4 inches long” (Neg. #44938).
Page 3941 (19 Feb. 1930, Tokyo). “Wheat flour cakes
in the form of fish with black soybean for eyes. Purchased in
a wholesale confectionary store in Tokyo, Japan, February
18, 1930. Native name is ‘Taikoshi’ [seabream candy].
Wholesale price is 8 for 5 sen, Dish of soybeans measures 3
inches across” (Neg. #44940).
Page 3942 (19 Feb. 1930, Tokyo). “Wheat flour
cakes in the form of rabbits with black soybeans for eyes.
Purchased in wholesale confectionary store in Tokyo, Japan,
February 18, 1930. Native name is ‘Usagikoshi’ [rabbit
candy]. Wholesale price is 8 for 5 sen. The dish of soybeans
measures 3 inches across” (Neg. #44941).
Page 4028 (23 Feb. 1930, Tokyo). “Soaked soybeans
flattened and covered with dough and baked. Small pieces
of [nori] seaweed distributed over the surface. Native name
‘Noritsuke mame.’ Purchased in confectionary store in
Tokyo, Japan, Feb. 22, 1930. Sell for 20 sen per pound”
(Neg. #44973).
Page 4037 (25 Feb. 1930, Tokyo). “Soybean product
#3878. A life sized picture of soaked soybeans flattened,
covered with rice dough and baked. Covered with ground
seaweed. Purchased in Tokyo, Japan, Feb. 24, 1930. Native
name ‘Noritsuke mame.’ Price 28 sen a pound” (Neg.
#44982).
Page 4342 (15 March 1930, Tokyo). “A nearby view
of soybean products left to right bottom row; #4242, pink
color; #4243, white color; #4244, brown color. Images made
of millet in the colors noted. The millet is sugared and the
eyes are of black soy beans. The images measure 3 inches
across and 3½ inches high. The upper row (back view) is
of pink and white colored images. Purchased at a stand
in the Tamelike Temple grounds. Native name ‘Daruma
Okashi.’” (Neg. #45027). Note: Daruma is the Japanese
name for Bodhidharma, the Buddhist monk who lived during
the 5th/6th century CE and is traditionally credited as the
transmitter of Ch’an (Sanskrit: Dhyana, Japanese Zen) to
China.
Page 4343. “Life sized picture of small and large images
made of sugared millet with soybean eyes... Native name
‘Daruma okoshi’” (Neg. #45028).
Page 6826 (24 Dec. 1930). Tokyo, Japan. “W.J. Morse’s
notes: During the day we visited different sections to see
if there are any special soybean products put out for the
Christmas and New Year celebrations. We found no new
special products but did learn that large quantities of the
black soybeans which are soaked in syrup are used by the
Japanese on New Year’s day. This product is eaten at the first
meal and is supposed to bring good health during the coming
year.” Address: Agricultural Explorers, USDA, Washington,
DC.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 986
2678. Hollowell, E.A. 1929. Re: Meeting with Dr. Burlison
in Urbana, Illinois. Interest in soy bean utilization. Letter to
Mr. W.J. Morse, c/o American Consul, Tokyo, Japan, Oct.
23. 1 p. Typed, without signature (carbon copy).
• Summary: “On a recent trip to the Middle West I had
occasion to stop at Urbana, and while there I had some
discussion with Doctor Burlison about soy beans. Next year
the National Soy Bean Association [ASA] is going to meet at
Urbana, and it appears that utilization of the soy bean is the
phase of the industry which should be stressed.
“Doctor Burlison is asking our cooperation in assisting
him to secure as complete an exhibit as possible of soy bean
products. I told him I should be glad to send him the names
of all the different manufacturers of the different products we
have on file here, and in addition write you asking that you
send him as many of the soy bean products as you can secure
in Japan. Doctor Burlison is anxious to secure a permanent
museum of soy bean products and told me that he would
be glad to pay for them, if it is possible to secure them. Of
course, we are willing to loan him any of the products which
we now have here at the office. However, Doctor Burlison
is anxious to secure products which might remain their
property.”
“With best personal regards, I remain, Very truly
yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate Agronomist, USDA,
Washington, DC.
2679. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2732 (22 Oct. 1929) “... at 8:50 [a.m.,
Oc6t. 23] we pulled into the station of Keijo (Seoul) Chosen
[Korea; from Shimonoseki, Japan, via Pusan]. We went
direct to the Chosen Hotel which will be our headquarters for
the time we are working in Chosen.” “We spent the afternoon
at the Chosen Expedition where we saw many interesting
products, among them quite a number of soybeans...”
Page 2773 (25 Oct. 1929). “We left Keijo [Seoul] at 7:30
this morning with Professor Dr. N.I. Vavilov, Member of the
Academy of Sciences, Director of the Institute of Applied
Botany, Leningrad, Herzen Street, 44, Russia, whom we
met by chance at the hotel last night, to visit the Agricultural
Experiment Station, Government-General of Chosen.”

“The experimental work of the station embraces breeding,
selection and cultivation of rice, soybeans and other
legumes,...” “They have a collection of about 625 samples
of soybeans and are actually growing something like 200. Of
these we hope to get samples for trial at home.”
Page 2774. “We saw two varieties of fasciated soybeans
which were developed at the Station which is [sic, are] very
interesting, see Neg. #44443, 44444, and 44445. The stem
is broad and flattened and the pods are borne in a cluster at
the top of the broad flat stem... we understand that it is the
intention of the Experiment Station to distribute this variety
as a green vegetable bean.”
Page 2775. Negative #44436 shows a “View (but a poor
one) of... the Suigen Agricultural Experiment Station.
Page 2779. Neg. #44443. View of a variety of soybeans
with fasciated stems. The beans are borne in clusters. Suigen
Experimental Station, Suigen [today’s Suwôn, South Korea],
Chosen.
Neg. #44444. A nearby view of fasciated stems of
soybeans; the pods are in clusters near the top. Suigen...”
Page 2787 (30 Oct. 1929). Left Keijo [Seoul] at 8:30
this morning for the soybean section at and in the vicinity
of Chotan, where we arrived at 9:45 a.m.” “In a number of
instances the land from which soybeans was harvested is in
winter barley or wheat, and in numerous instances the wheat
is up and making a good showing.
“As soon as we arrived at Chotan we called at the office
of the Village Cooperative Society. The Director or manager
sent a man with us to show us the soybean area and to assist
us in any possible way.”
Page 2780 (Neg. #44445). An excellent, clear photo.
“Prof. Dr. N.I. Vavilov holding two stems of the variety
of fasciated soybeans. This shows well the fasciation and
the clustering of the pods. Suigen Agricultural Experiment
Station, Suigen, Chosen.
Page 2788. “We saw soybeans in sacks, two bushels to
the sack, weight about 126 pounds. The rice straw bags cost
this farmer 25 to 33 sen each, depending upon the quality
and grade.
“We secured quite a number of samples of soybeans, got
a lot of information concerning soybeans and also quite a
number of still and motion pictures.
Ginseng: There are two commercial kinds, red and
white. The ‘red’ ginseng, which we understand brings the
highest price, is different from the white only in processing,
which gives it its red color. The ginseng raised in the vicinity
of Heijo [Pyongyang], the former capital, for 470 years, is
considered the best ginseng in the world. It is recorded that
the medicinal ginseng is obtained from the roots of plants six
years old.
“The principal demand for Ginseng is from China,
especially South China.”
Page 2789. Having missed a train and with a long
wait for the next: “We secured quite a number samples of
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soybeans, and a number of still and motion pictures.”
Page 2792. Neg. #44452. “Sacks of soybeans piled in
a rick at the Chotan Railway Station. A motion picture was
made of this.
Page 2792. Neg. #44455. “A view showing Korean
farmers flailing out soybeans. Chotan, Korea.
Page 2792. Neg. #44456. “A close-up view of threshed
‘Chotan’ soybeans. The straw and litter was pushed aside to
show the beans below, Chotan, Chosen.”
Page 2793. Neg. #44458. “View at one of the soybean
inspection stations at Koryoho, Chosen.”
Neg. #44459. “Showing the taking of samples and
inspection of soybeans at Koryoho, Chosen.”
Page 2794. Neg. #44460. “A nearby view of sacks of
soybeans on the river bank. Taken to show the rice straw
sack and how the sacks are tied with rice straw rope.
Koryoho, Chosen.”
Page 2795. Neg. #44462. “Sacks of soybeans piled
along the side of the road to be transported to the railway
station, Koryoho, Chosen.
Neg. #44463. “Raking soybean straw and litter from the
recently flailed soybeans. Near Chotan, Chosen.”
Page 2799. Neg. #44470. “Mr. W.J. Morse and Mr. N.
Suyetake and a group of Korean farmers taking soybeans.
Near Koryoho, Chosen.”
Page 2803 (31 Oct. 1929). “At 10:00 a.m. we visited the
three Keijo markets: Nandaimon, Central, and Todaimon,
where we rounded up the following seed: 28 numbers of
soybeans, three of adzuki beans, 2 of cow peas, 2 of mung
beans, 2 of rice, 2 of beans and 3 of barley.
“We also visited a mung bean vermicelli factory and
saw them making bean vermicelli. The beans are soaked
for about 12 hours then ground in dripping water. From the
ground product the hulls and foreign matter is floated out
and the resultant product is then put into a cloth and pressed
into a more or less square form. When needed it is melted
in hot water and after mixing, depending upon condition, in
the following proportions: 3 parts bean paste to 2 parts of
kaoliang flour, it is worked into a dough, then put through a
perforated strainer or former into boiling water, from this it
is transferred to cold water and then hung up in a sheltered
place and later out in the air to dry.
Page 2807. Forecast of crops for 1929. “From American
Consul General Ransford S. Miller. Seoul, Chosen. Date of
completion: Sept. 17, 1929. Source of information: Official
Gazette of the Government General of Chosen, Sept. 16,
1929.”
“2. Forecast:... “Soya beans were forecasted at
4,077,028 koku (20,874,383 bushels) from 800,602.6 cho
(1,962,037 acres) of land under cultivation, the former
showing an increase of seven percent or 266,367 koku
(1,363,901 bushels) but the latter decreased by 20.7 cho (51
acres), as compared with the previous year.”
Page 2808. I. Comparison by years. (1 cho = 2.4507

acres. 1 koku = 5.12 U.S. bushels).
Soya beans: Area of land (cho); amounts of production
(koku).
1924–690,858.7 cho; 3,657,623 koku
1925–803,495.1 cho; 4,612,033 koku
1926–791,636.9 cho; 4,351,527 koku
1927–793,628.8 cho; 4,747,062 koku
1928–800,623.3 cho; 3,010,641 koku
1929–800,602.6 cho; 4,077,028 koku
Page 2809. A large table shows land area under
cultivation for soya beans by province, for 1928 and 1928,
for the following provinces: Keiki, North Chusei, South
Chusei, North Zenra, South Zenra, North Keisho, South
Keisho, Kokai, South Heian, South Heian, Kogen [Kegen?],
South Kankyo, North Kankyo.
Page 2810. A large table shows soya bean production by
province, for 1928 and 1928, for the same provinces shown
above.
Page 2849 (1 Nov. 1929). “In the forenoon we visited
the Capitol... [then we visited] the Prefectorate Seed and
Plant Nursery of Keijo... Here we met Mr. S. Yamaguchi,
Director of the Institution. He explains that this organization
tests for, and supplies tested seed... to farmers throughout
the prefectorate. This organization, we understood, is really
under the direction of the agricultural experiment station at
Suigen... The Director showed us the two standard soybeans
recommended by the Station, and the ones most generally
grown by the farmers.
Page 2850. They are known as ‘White eye,’ best adapted
for good ground in valley conditions, and the ‘Black eye’
most suitable for poor valley and upland soils. The former
is the best yielder and most desired by the market, but on
account of prevailing land conditions throughout the region,
the ‘Black eye’ variety is most generally grown.
“Nematodes are present in a good many sections and
this is frequently the cause or more or less small yields of
grain. The average yield of soybeans is given at 8 bushels
per acre, which is really quite low. Soybeans in the district
are planted from about the middle of April to the last of May,
and usually harvested in October.
“Soybeans are usually, in this region, planted by making
a hole in the ground with the heel, dropping two or three
beans in it and covering the seed with the foot. Sometimes
soybeans, one or two rows about a foot apart, are planted
between barley which normally is planted in rows three feet
apart.” “Green manure is seldom used by local farmers.”
Page 2853. Neg. #44477. “A fairly close-up view of
a hand stone mill, used for grinding beans and other small
grain. Keijo, Chosen.” Address: Agricultural Explorers,
USDA, Washington, DC.
2680. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
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(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2864 (1 Nov. 1929). “Left Keijo [Seoul] at
7:30 a.m. for Suigen [today’s Suwôn, south of Seoul] where
we arrived at 8:45 a.m. We went direct to the Agricultural
Experiment Station from the railway station... We also
secured two still pictures of fasciated soybeans.
Negative #44484. “A nearby view of fasciated soybean
stems which are being grown at the Agricultural Experiment
Station at Suigen.”
Page 2866. Neg. #44485. Another nearby view of
fasciated soybean stems...”
Page 2869 (4 Nov. 1929). “We left Keijo at 7:30 a.m.
and arrived in Suigen at 7:45. [We visited] a farmers street
market. We thought we would likely find a good collection
of locally grown soybeans...” But they found nothing of
interest. They then arrived at Jinsen [today’s Incheon,
west of Seoul] at 12:25. “Jinsen is a domestic and foreign
shipping port for soybeans and other farm products as well as
commercial products.”
Page 2873. Neg. #44489. “Ricking sacks of soybeans
near the wharf at Jinsen, Chosen. These are being unloaded
from a car.”
Page 2874. Neg. #44490. “Loading a cart with sacks of
soybeans. Jinsen, Chosen.”
Neg. #44491. “Loading sacks of soybeans onto a boat.
Jinsen, Chosen.”
Page 2875. Neg. #44492. “Loading sacks of soybeans on
a boat by man-power, See #44491. Taken at Jinsen, Chosen.
Neg. #44493. “A good-sized rick of soybeans [in sacks]
on the wharf at Jinsen. The sacks and tying are of rice straw.
Jinsen, Chosen.”
Page 2891 (7 Nov. 1929). “Left at 8:50 this morning for
Rensen [today’s Yeoncheon railway station, north of Seoul,
in far northern South Korea] which is some 2 hour ride by
train... The region is an extensive soybean growing section
and we visited it to get pictures and samples of the several
varieties said to be grown here... We also secured quite a nice
collection of samples. We walked the distance from Rensen
to Zenkoku, the next station en route to Keijo, a distance
of some five miles or so, and in addition to getting some
additional of soybeans we secured seed of several interesting
native plants from the wild...”
Page 2892. “The more we see of Chosen the more
convinced we become that it is an interesting country for
plant exploration work.”
Page 2893. Neg. #44503. “A native tying a sack of
soybeans with rice straw rope. It looks easy! Try it! Rensen,
Chosen.”
Neg. #44504. “Another view of the same man shown in
the above picture further advanced with the tying of the sack
of soybeans.”

Page 2821. Neg. #44505. “Another view of the same
man at another stage of the soybean sack tying. Rensen,
Chosen.”
Neg. #44506. “The same man at still another stage of the
tying of sacks of soybeans. Rensen, Chosen.”
Page 2895. Neg. #44507. “The same man in the last
stage of the tying of sacks of soybeans. Rensen, Chosen.”
Neg. #44508. “At the left, from left to right, Mr.
Suyetake and Mr. Morse discussing the sampling and
inspection of soybeans. Rensen, Chosen.”
Page 2896. Neg. #44509. “A fairly nearby view of
the inspector attaching his inspection certificate to bags of
soybeans which have been inspected. Rensen, Chosen.”
Neg. #44510. “Loading an ox cart with bags of
soybeans. Rensen, Chosen.”
Page 2897. Neg. #44511. “Lashing the bags of soybeans
onto the cart. Rensen, Chosen.”
Neg. #44512. “Sampling and inspecting bags of
soybeans. Rensen, Chosen.”
Page 2899. “An oxen [ox] eating a feed of chopped
kaoliang and soaked or boiled soybeans [from a wooden
bucket], Rensen, Chosen.”
Page 2900. Neg. #44517. “W.J. Morse examining
soybeans in bundles in a farmer’s yard. Rensen, Chosen.”
Page 2905 (8 Nov. 1929). “Today we met with a serious
disappointment. As previously noted, we arranged, or
thought that we had arranged, to secure samples of soybeans,
mung beans, adsuki beans, millet, sorghum and buckwheat
from the extensive display which we found at the Exposition
when we first arrived in Keijo.
“This morning we sent Mr. N. Suyetake (our interpreter)
to learn how things were progressing and if we could be
of any assistance in getting and bagging the material. He
returned about 2:00 p.m. with 8 samples of seed, two each of
soybeans, mung beans, adsuki beans and two kinds of garden
beans.” He was told there had been a misunderstanding.
Page 2918 (9 Nov. 1929). “We saw a good many small
green planted soybeans alone and with corn and millet which
was being harvested by cutting, or is yet to be harvested.”
“Morse advised this morning that last night he met Mr.
Oda, Secretary to the Governor-General, who inquired how
we were getting along. (He had special reference to our
getting grain samples from the collection at the Exposition
which we had requested). Morse replied that we were
not getting along at all, for we only got two samples of
soybeans. Mr. Oda expressed surprise and arranged with
Mr. Morse and Mr. Suyetake to call at his office about 10:30
this morning and he would go with them to see one of the
principal officials about the matter of taking up with the 13
prefectorates the problem of getting samples for us.”
Page 2919. “They attended to that this morning and
reported that Mr. Oda had started things moving to get
a collection of local as well as commercial varieties of
soybeans, also samples of mung beans, adsuki beans, wheat,
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barley and buckwheat. We will supply the small bags to be
sent to the proper authority in each prefectorate.”
Page 2934. Neg. #44530. “Large bales of soybeans in a
farmer’s yard near the village of Koka, Koka Island [today’s
Ganghwa Island], Chosen.
Page 2935. Neg. #44533. “Picking a few soybeans from
large bundles at a farm house. Koka Island, Chosen.”
Page 2936. Neg. #44534. “Korean farmers standing in
front of large bundles of soybeans. This is the only region
where we have seen such large bundles. Koka Island,
Chosen.”
Page 2945. (12 Nov. 1929). Mr. Morse and Mr. Suyetake
“also delivered the bags to Mr. H. Yamamoto who is getting
for us a collection of soybeans and other seed from each of
the 13 prefectorates of Chosen.”
Page 2951. We “pulled into Shariin [today’s Sariwôn
/ Sariwon, south of P’yongyang, North Korea], our
destination.” “When the wheat [planted in furrows] is
harvested, the area is ridged and planted to soybeans,
which are harvested in the fall.” “They are testing about
300 varieties of soybeans at the Station and we have been
promised samples of these.”
Page 2955. “Tomorrow the Doctor is going to show us
the use of a two-oxen Korean plow and will also stage for us
to photograph, a soybean planting scene characteristic of the
growing practices in this region.”
Page 2956. Neg. #44546. “A Korean farmer and his wife
flailing out soybeans. Shariin, Chosen.
Page 2957. Neg. #44547. “Soja max. Soybean hay.
Shariin, Chosen. Korean farmers’ wives bundling soybean
straw after the beans have been flailed out.”
Neg. #44548. “Soja max. Soybeans in the straw. Shariin,
Chosen. A good-sized pile of soybeans, unthreshed.”
Page 9258. Neg. #44549. Soja max. Soybean. Shariin,
Chosen. “A Korean farmer’s wife raking bean straw from the
flailed out beans.”
Neg. #44550. Soja max. Soybean. Shariin, Chosen.
“Korean farmers at work cleaning soybeans which have been
flailed out.”
Page 2959. Neg. #44551. Soja max. Soybean. Shariin,
Chosen. “Winnowing soybeans by means of a piece of
matting.”
Neg. #44552. Soja max. Soybean. Shariin, Chosen.
“Balls of soybeans [meju] each prepared to grow the culture
and make miso.”
Page 2965 (14 Nov. 1929). “We called at the Experiment
Station this morning and found Dr. Takahashi ready to
demonstrate for us the common Korean practice of planting
soybeans in this section, so that we could try to get still and
motion pictures of the several practices.
“The first method he showed us was the planting in
4-foot hills on ridges among other crops. Opening the hill
with a short handled hoe and dropping the beans (three or
four) in a hill and covering with the hand hoe.

“Planting thickly, 6 inches to 8 inches apart in the row
for grain or other purposes. Opening the hole with the heel,
dropping the beans and covering with the feet.
“The Doctor also demonstrated for us the Korean double
and single oxen plow in preparing land for seeding. From
what we could see in a trial of this kind, the Korean plow
does excellent work and perhaps for the Korean method of
farming is superior to the Western plow.”
“In the afternoon we visited a nearby village and tried
photographing scenes and operations in the making of
soybean mash balls [meju] for the home manufacture of miso
and soy sauce.
Page 2966. Neg. #44558. “Planting soybeans on the
side of ridges by means of a small short handled hoe. Shariin
Agricultural Experiment Station. Shariin, Chosen.”
Neg. #44559. “Another and a little closer view of
women planting soybeans on the side of ridges with a short
handled hoe. Shariin Agricultural Experiment Station.
Shariin, Chosen.”
Page 2967. Neg. #44560. “Planting soybeans by means
of making a depression with the heel, dropping in the
beans and covering them with the foot. Shariin Agricultural
Experiment Station. Shariin, Chosen.” Address: Agricultural
Explorers, USDA, Washington, DC.
2681. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2978 (15 Nov. 1929). “At 1:45 p.m. we
all boarded the train for Kokaikoshu, a half an hour or so’s
ride from Shariin [today’s Sariwôn, North Korea] to the
north. We arrived at Kokaikoshu at 2:30 p.m., where we
went to visit one of the large soybean sections. There we
visited three concerns where they were receiving, grading,
sacking and storing away in storage houses soybeans. We
secured samples of their special varieties and still and motion
pictures of some of their equipment and supplies, as well as
of several of their operations.
“At the last commercial place visited they have 3,000
cho of land, about 7,350 acres, devoted to soybean culture.
15,000 koku of seed is required for the annual seeding. The
yield for the 3,000 cho is 53,400 koku or 267,000 bushels
(we question this yield as it gives over 36 bushels per acre,
far beyond the yields in Japan or Manchuria).”
“The present price of beans is as follows:
“Extra (mostly Oiyakukon A1 variety, large beans), Yen
18.00 per koku (5 bushels). 1st grade, Yen 17.00 per koku.
2nd grade, Yen 16.00 per koku; and 3rd grade, Yen 15.50 per
koku.
Page 2984. Negative #44582. “Soja max. Soybean
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grading. Kokaikoshu, Chosen. At work at a commercial
establishment cleaning, grading and sacking soybeans.”
Page 2985. Neg. #44583. “Soja max. Sacking soybeans.
Kokaikoshu, Chosen. Another view showing primarily the
sacking of the cleaned and graded beans.”
Neg. #44584. “Soja max. Soybean. Kokaikoshu,
Chosen. A rather nearby view of one of the graders through
which soybeans are running.”
Page 2986. Neg. #44585. “Soja max. Soybeans.
Kokaikoshu, Chosen. A nearby view of one of the soybean
graders in operation. It is simply a gravity machine” [Looks
like a sloping screen].
Neg. #44586. “Oriza sp. Rice straw bags. Kokaikoshu,
Chosen. A nearby view of rice straw bags which are almost
universally used for soybeans.”
Page 2987. Neg. #44587. “Soja max. Soybeans.
Kokaikoshu, Chosen. A nearby view of a two bushel sack
of soybeans with the first tie. To the right is a coil of rice
straw rope used in tying about the sacks when filled. The
regulation tie is 4 times about the perpendicular way and two
the equatorial.
Neg. #44588. “Soja max. Soybeans. Kokaikoshu,
Chosen. Grading soybeans at a commercial dealer’s place.”
Page 2990. They met Mr. Lutz who took them for a
ride in his Ford car along with his secretary (a young fellow
who speaks Japanese, English and Korean). They visited “a
number of seed dealers, where we got some nice samples
of soybeans. He drove us out to the Heian-Hando Shubyojo
(Heian Prefecture Agricultural Experiment Station) where we
met Dr. Sera Cura [?], the gentleman in charge. He showed
us their collection of soybean samples and we arranged for
him to send small samples of the ones grown this year to us
at the Sankaido Building in Tokyo.
“Mr. Lutz put in the entire afternoon with us...”
Note: They have been in North Korea (as it is called in
2014). Address: Agricultural Explorers, USDA, Washington,
DC.
2682. William J. Morse and P.H. Dorsett (Photograph). 1929.
Oct. 29
• Summary: Morse is on the left and Dorsett on the right.
“Suigen Experiment Station, Suigen, Korea... This picture
was taken by Dr. N. Vavilov, one time head of the Soviet
Department of Agriculture. A few years later in a controversy
with Dr. Lysenko, Vavilov was [removed] and sent to a
Siberian slave labor camp, where he died about a year later.”
This small digital portrait photo, with caption and date,
was sent to Soyfoods Center by Joyce Garrison (William
Morse’s granddaughter) of West Hartford, Connecticut (July
2004).
Note 1. On this date, October 29, 1929, the stock market
crashed in the United States, heralding the Great Depression.
We wonder how this affected the remainder of the DorsettMorse expedition.

Note 2. This caption, which contains the word “Soviet”
was written by Morse–we know not when–in a scrapbook
below the photo.
2683. Cotton Oil Press. 1929. Soy bean harvesting method:
Radio address September 9 by Farm Management Specialist
L.A. Reynoldson of the U.S. Department of Agriculture.
13(6):35. Oct.
• Summary: “In the past the crop has been cut almost
entirely with a mower, self-rake reaper, binder or bean
harvester and threshed with a stationary separator. Now, in
many states where soy beans are an important seed crop the
combined harvester-thresher is used.”
2684. Ingham, L.W.; Meade, DeVoe. 1929. Ground
versus unground soybean hay for dairy cows. Maryland
Agricultural Experiment Station, Bulletin No. 316. p. 217-29.
Oct.
• Summary: “This bulletin is based upon data presented by
Mr. J.Z. Miller in partial fulfillment of the degree of Master
of Science at the University of Maryland.
“In any comparison between ground and unground
roughage the practical dairyman is primarily interested in
knowing what increased yields of milk and butterfat may be
secured, which manner of feeding is the more practicable
and profitable, and what it costs per ton to grind roughage.
The experiment herein discussed was undertaken in order
to obtain data which might throw light on these and other
aspects of this question.” Address: College Park, Maryland.
2685. Morse, W.J. 1929. Soybean hay and seed production.
Farmers’ Bulletin (USDA) No. 1605. 12 p. Oct. Supersedes
USDA Farmers’ Bulletin 886, Harvesting soy-bean seed. [4
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ref]
• Summary: Contents: Introduction. Soybean hay
production: Time of cutting, method of cutting, curing
soybeans for hay, baling the hay, yields of hay, soybean
hay grades. Soybean seed production: Time of harvesting,
methods of harvesting, methods of curing and handling,
methods of threshing, special harvesting and threshing
machines, proportion of straw to seed, yields of soybeans,
storage of soybeans, grading and marketing soybeans.
Photos show: (1) Soybean hay after curing in the swath
or windrow may be taken up with the mechanical drum hay
loader. Two men are standing atop the huge pile of hay. (2)
A wooden curing frame standing next to six piles of soybean
hay in front of a barn. “The use of curing frames is very
generally practiced in the Southern States.”
(3) Two horses standing still, hitched to a self-rake
reaper; this machine has given very satisfactory results in
cutting soybeans for seed. (4) A man wearing a coat and tie
standing in a field next to a shock of soybeans. “When cut
with a binder, the bundles of soybeans should be shocked
and allowed to remain in the field until thoroughly dried.”
(5) The ordinary grain separator, which can be adjusted
to thresh soybeans successfully. (6) A special soybean
harvester, a machine used to gather soybean seed from the
standing mature plants.
(7) A man standing on a large combine, working in
a field of soybeans. Soybeans have been harvested and
threshed successfully with combines. Address: Senior
Agronomist, Office of Forage Crops and Diseases, Bureau of
Plant Industry, USDA, Washington, DC.
2686. Morse, W.J. 1929. Re: Impressions of Korea.
Agricultural exhibition. Suigen experiment station and
Dr. Nagai. Letter to R.A. Oakley, Office of Forage Crops,
USDA, Washington, DC, Nov. 3. 3 p. Typed, with signature
on USDA letterhead.
• Summary: “Just a few words to let you know that I am still
in the land of this living but this is sure a strenuous life.”
Morse arrived in Keijo (Seoul), Chosen, the morning of Oct.
23. “The conditions in Korea, or Chosen, as they now call
it, are quite different from those we have observed in other
parts of Japan. This is surely one poor country, not only from
the point of view of soils but also the people... at first it was
very interesting to us to see the men in their funny ‘happy
Hooligan’ hats and both the men and women dressed all in
white.
“The Korean Agricultural Exhibition was still on
when we reached here so we spent two days studying the
agricultural products of the different prefectures of Chosen
as well as some of the products from other parts of Japan...
We also found a very large exhibit of soybean varieties from
all over Chosen. It was the largest and nicest collection that
I have ever seen. There were between four and five hundred
samples and as many more of adsuki beans, mung beans,

sorghums and millets.” Through the American Consul–”We
went to see the Japanese in charge of the agriculture exhibits
and we were promised the seed desired. Mighty busy times
ahead for several folks.
“We have been down to see the Suigen experiment
station which is about an hour’s run on the train from Keijo.
This is the main station of Korea and surely is a fine one. We
found that they are doing a very large amount of work with
soybeans and have in the past few years tested out about one
thousand varieties.”
“We do not know just how long we will be in the
‘Hermit Kingdom’ but it is getting rather cold...”
“We are stopping at the Chosen Hotel which is a
government railway place. When coming in the lobby
the other night a man rushed up to me and called me by
name. It was Dr. [Nikolai] Vavilov, Director of Applied
Botany, Leningrad, Russia and whom I had met two or three
times in Washington. He was touring Japan and had spent
time in China and Turkestan... We went out to the Suigen
[agricultural experiment] station with him and had quite a
visit.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Keijo (Seoul), Chosen / Korea.
2687. Dorsett, P.H.; Morse, W.J. 1929. Whole dry soybeans
used as beans in Korea (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2899 (7 Nov. 1929, Chosen [Korea]). “An
oxen [ox] eating a feed of chopped kaoliang and soaked or
boiled soybeans [from a wooden bucket], Rensen, Chosen.”
Note: Korea is, a this time, a Japanese colony, which the
Japanese call “Chosen.”
Page 2982 (15 Nov. 1929, Kokaikoshu, Korea). “A
nearby view of a Korean farm animal [ox] eating a feed
of boiled soybeans and chopped kaoliang stems. This is a
common feed in this region” (Negative #44578).
Page 2983. “A nearby view looking into the nose bag
shown in #44578 (Neg. #44579).
Page 5658 (30 Aug. 1930, Heijo, Chosen). “After lunch
we visited a grain market section of the city... We obtained
nine samples among which were the largest yellow and green
seeded varieties [of soybeans] we have come across. These
varieties are said to be used by the Koreans in making their
own miso and soy sauce.”
Page 5766 (6 Sept. 1930, Heijo, Chosen). “Heijo is
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noted for its fine beef cattle and in the prefecture there are
about 10 cattle to every 30 farmers, The principal feed of the
cattle is soybeans with chopped millet straw in the winter
months and soybeans with grass or hay in the other months.
In the late summer and early fall, soybean plants in the green
stage are often fed. The Agricultural Society is encouraging
the use of silos and in some parts of the prefecture, the use of
silage is increasing.”
Page 5836 (12 Sept. 1930, Jidori, Chosen). “We learned
that the Koreans feed their hogs soybean seed, each hog
receiving about 1/10 of a to (1 to = 3.9703 gallons) per day.
In the summer the beans are soaked in cold water while in
winter the beans are boiled. In addition to the beans, other
ground grains are added such as wheat, adsuki [azuki]
beans and in fact all sorts of grain. The mash from soy
sauce factories and hochu (kaoliang liquor) are also used.”
Address: Agricultural Explorers, USDA, Washington, DC.
2688. Dorsett, P.H.; Morse, W.J. 1929. Miso in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: * = Best photos. Page 2965 (14 Nov. 1929).
Again visited the Shariin Agricultural Experiment Station
near Shariin [today’s Sariwon in North Korea] and met Dr.
Takahashi, the director, who demonstrated the common
Korean practice of planting soybeans in 4’ hills on ridges
among the other crops. “In the afternoon we visited a nearby
village and tried photographing scenes and operations in the
making of soybean mash balls for the home manufacture of
soybean miso and soy-sauce.
Note: This is the earliest English-language document
seen (July 2011) that uses the term “soybean mash balls” to
refer to what in Korean are called meju and in Japanese are
called misodama.
Photos (p. 2966-67) show women planting soybeans on
the side of ridges using a small, short-handled hoe.
Photos (p. 2968-69) show close-up views of “Tenjan
[doen jang = Korean soybean jang], soy sauce, and Kanjan
[Kanjang = Korean soy sauce]; back row, left to right, two
balls of freshly made bean mash, on the right, two made
three weeks or more ago, these are pretty will cracked and
covered with mould.”
Note 1. Each ball is wrapped in straw which is joined
and twisted at the top.
Note 2. This is the earliest document seen (April 2012)
that uses a Korean name for Korean-style soybean jang
(miso), or that uses the word “Tenjan” to refer to Koreanstyle soybean jang.
Note 3. This is the earliest English-language document
seen (April 2012) that uses the word “Kanjan to refer to

Korean-style soy sauce.
Same photo but with a crock of miso in the back. Photo
of Korean planting soybeans using a large plow and oxen.
Page 2972 (14 Nov. 1929). Shariin, Chosen [Korea].
* “Pouring boiled soybeans into a wooden mortar for
crushing” (neg. #44570).
Page 2973. “Crushing the boiled soybeans in a wooden
mortar for use in making Miso balls for the growing of
curing bacteria” [sic, koji mold] (neg. #44572).
Page 2974. “A Korean farmer’s wife working the
mashed soybeans into balls similar to the ones in the
background, which are already more than two weeks old
and are full of molds and bacteria, which apparently are
necessary for the making of miso” (neg. #44575).
Page 2975. “A nearby view of the new and the old. From
left to right, the first two are the newly made miso bean balls
and the two with the [rice straw] strings tied about them
are more than two weeks old. They are cracked and already
pretty well covered with moulds of various kinds and also,
presumably, bacteria of various kinds” (neg. #44576).
Note: The various types of traditional Korean miso
and soy sauce are made from a dried soybean koji called
meju, which is prepared in much the same way as Japan’s
miso-dama. The word jang is closely related to the Chinese
word chiang [pinyin: jiang]. Traditional Korean miso and
soy sauce contain no wheat, rice, barley, or other grain. For
details, see The Book of Miso, 2nd ed., by Shurtleff & Aoyagi
(1983, p. 245-47). Address: Agricultural Explorers, USDA,
Washington, DC.
2689. Dorsett, P.H.; Morse, W.J. 1929. Soybean farming
in Chosen (Korea) (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2965 (14 Nov. 1929). Again visited the
Agricultural Experiment Station near Shariin [today’s
Sariwon, North Korea] and found Dr. Takahashi, the director,
ready to demonstrate for us the common Korean practice of
planting soybeans in this section, so that we could try to get
still and motion pictures of the general practices.
Page 2971. Two photos show: “Opening a furrow with a
single oxen and plow. Shariin, Chosen (neg. #44568).
“Opening a furrow with a single ox and plow. Coming
toward the camera. Shariin, Chosen (neg. #44569).” Address:
Agricultural Explorers, USDA, Washington, DC.
2690. Dorsett, P.H.; Morse, W.J. 1929. Soybean sprouts
in Chosen (Korea) (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
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Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2977 (15 Nov. 1929). “This has been the
‘gala’ day of our trip thus far. This morning we went out
to the Experiment Station [near Shariin = Sariwôn, North
Korea] to meet Dr. Takahashi.” They secured about 20
samples of soybeans and a sample of soybean sprouts.
Page 2998. Heijo (P’yongyang). Photo: A nearby view
of a vessel of mungbean sprouts on left, soybean sprouts in
the middle, and curd [tofu] on the right (Negative #44589).
Page 3002 (18 Nov. 1929). Heijo. Two good photos of
soybean sprouts in earthenware vessels.
Page 3369 (31 Dec. 1929). “1,003 samples of soybeans
secured from the Suigen Agricultural Experiment Station.”
“One of the most interesting is a very small seeded yellow
sort, the seed being about the size of a mung bean. This is the
smallest seeded variety of soybean we have ever seen and it
should prove valuable as a bean for sprouting.”
Page 5950 (27 Sept. 1930). In Heijo (North Korea),
Morse visited Korean Farmers’ Market. A photo shows a
“Korean woman buying soybean sprouts from Korean farm
woman on Farmers’ Market Day” (Neg. #54904). Address:
Agricultural Explorers, USDA, Washington, DC.
2691. Lehman, Samuel G.; Woodside, James W. 1929.
Varietal resistance of soybean to the bacterial pustule disease.
J. of Agricultural Research 39(10):795-805. Nov. 15. [4 ref]
• Summary: Fifty-five soybean varieties are listed showing
their reaction to the disease. The causative agent, Bacterium
phaseoli sojense Hedges, is widespread and occurs in a
majority of soybean fields in North Carolina. Columbia
variety possesses greatest resistance. Other highly resistant
varieties include Mandarin and Dominion. Address: 1. Plant
Pathologist; 2. Asst. in Pathology. Both: North Carolina
Agric. Exp. Station.
2692. Dorsett, P.H.; Morse, W.J. 1929. In Heijo, Chosen
[Korea] (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2997 (17 Nov. 1929). The authors spend
the day with Mr. D.N. Lutz. First they “collected seed of
several soybeans...” Then he drives them into the mountains
northwest of Heijo [Pyongyang / P’yongyang, as of 2014 the
capital of North Korea]. He tells them that Korean farmers
expend 10 million yen annually “for soybean oil cake for
fertilizer.”
Pages 2998. A photo shows: “A nearby view of a vessel
of mungbean sprouts on the left and of soybean sprouts and
curd [tofu] on right” in Heijo (neg. #44589).
Page 3001 (18 Nov. 1929). During the morning, they

visited retail grain merchants and “succeeded in getting quite
a collection of samples of soybeans...”
Pages 3002-3005 (same day, in a small open-air market).
Photos show: (1) “Crocks of soybean curd and jars of bean
sprouts” (neg. #44595).
(2) “Nearby view of a [rounded earthenware] jar of
mung bean sprouts on the left and soybean sprouts on the
right (neg. #44596).
(3) “A nearby view of a tray of bean curd [tofu] (neg.
#44597). (4) “W.J. Morse holding up a grain dealer for
samples of soybeans” (neg. #45598). (5) “A close-up view
of low rice straw grain display baskets. The one in front is
soybeans, the one further back is rice (neg. #44599).
(6) See next page. “W.J. Morse in his glory! His hand is
in a basket of fine looking soybeans.” He is wearing a white
driving cap and a long black coat (neg. #44601). Address:
Agricultural Explorers, USDA, Washington, DC.
2693. Dorsett, P.H.; Morse, W.J. 1929. Natto and soybeans
in Chosen [Korea] (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3015 (20 Nov. 1929). In Keijo [Seoul],
Chosen. After sending off four parcel post packages, the
authors “went to The Natto Co., 55 Nichome, Yoshino Cho,
Keijo, and arranged for making snap and motion pictures
of the various operations incident to the manufacture of this
interesting food product.”
The building is a rather low one-story structure with the
cooker and fermenting room or chamber built inside the oneroom building. There are shelves 18 inches or 2 feet below
the ceiling and upon these the prepared rice straw packages
of boiled beans are placed to cure or for the development of
the bacterial germs.
“The beans are first soaked for about half a day and
then boiled slowly for 7 to 9 hours. After the proper amount
of cooking the beans (in a small amount, about a double
handful) are placed in rice straw containers. They are then
put into the culture chamber where they remain for 20 to 24
hours at a temperature of 40º to 45º F.
“This curing or culture room is heated and the above
noted temperature maintained by means of charcoal fire pots.
Page 3016 shows a floor plan of the factory with ten
areas labeled in detail.
Page 3017. “We learned that there is a liquid residue
from the cooking which is rich in soluble proteins and other
valuable food constituents of the soybean. The owners have
been trying to find a practical use for this by-product. They
have utilized it in the sizing of dough in place of water or
milk with fairly good results. They also tried to make a
bean candy by adding sugar, but rather a poor product was
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obtained. A table compares the composition and food value
of 75 gm of natto compared with beef. Natto contains 19.3%
protein, 8.2% fat, 6.1% carbohydrates, 180 calories, and a
cost of 0.03 sen (vs. 0.12 sen for beef).
Page 3018-3021. Photos show: (1-2) “Filling natto into
the rice straw containers” (two views). (3-4) “Selecting rice
straw for making into rice straw containers.” (5) “Making
natto containers of rice straw.” (6) “From left to right are
as follows (in a row on a table): 1. Selected rice straw; 2.
holder before trimming; 3. holder after trimming; 4. holder
open ready for filling. 5. filled. 6. trimmed, ready to use. (7)
Trimming natto containers of rice straw. (negatives #4460309).
Page 3043 and 3044 (21 Nov. 1929). “About 9:30 this
morning we took our cameras and went to a Natto factory,
Shuji Kamiga, at 72 Kantetsudo, Keijo, Chosen, to get
information about the making of this soybean product. and
also to try and get still and motion pictures of at least some
of the operations as well as supplies utilized in connection
with the handling and marketing of this product.” They
“secured a lot of information and made several motion
picture shots and tried a lot of still pictures, both of which we

trust will turn out to be good.” Later that day they “visited
several markets and picked up some samples of seed of
soybeans and other crops.
“Today we got our Field Trip Report for the quarter
September 1 to October 31 packed up for shipment via parcel
post to Washington, D.C.” A photo (p. 3045) shows a metal
pan piled high with round white “Balls of the refuse after
making Tofu” [okara] (neg. #44610).
Pages 3046 to 3049. Photos show: (1) (1) Bundles of
natto containers at the Shuji Kamiga Natto Factory. (2)
Trimming natto containers and preparing the packages for
market. (3) Trimming and packing natto packages. (4-5)
Making rice straw containers for natto. (6-7) “A nearby view
from left to right: (in a row against a white background):
1. Selected rice straw; 2. made package container; 3. open
container ready to be filled; 4. container filled but not
closed; 5. container filled and closed; 6. container filled and
trimmed; 7. trimmed and labeled; 8. open ready to eat. 9.
wooden box of natto closed. 10. wooden box container of
natto open. (8) A grain merchant’s display of small grain, in
baskets, in the market (Negs. #44613-20).
Page 3074. In Seihyaku, near Keijo, workers
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transporting sacks of soybeans from a river junk to a storage
house several thousand feet away.
Page 3130. In Genzan [today’s Wônsan, North Korea],
Chosen. Photo of “Grading and cleaning soybeans” (neg.
#44649).
Page 3179. In Tansen [today’s Tanch’ôn, North Korea],
Chosen. Two photos of men standing around stacked
soybeans. “Within the court of a Korean farmer’s place, W.J.
Morse on extreme left, Suyetake next, beyond them a stack
of soybeans, to the right Koreans” (neg. #44654-55).
Page 3181. In Tansen, Chosen. Photo of “A Korean
farmer’s front yard. Mr. Morse and Suyetake arranging for
samples of soybeans” (neg. #44658). Address: Agricultural
Explorers, USDA, Washington, DC.
2694. Dorsett, P.H.; Morse, W.J. 1929. Okara in Chosen
[Korea] and Japan (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3043-3044 (21 Nov. 1929). In Keijo,
Chosen [Seoul, Korea]. A photo (p. 3045) shows a metal pan
piled high with round white “Balls of the refuse after making
Tofu” [okara] (neg. #44610).
Page 3499-3500 (9 Jan. 1930). Tokyo, Japan. A photo
(p. 3500) shows: “A wagon load of Tofu curd residue being
carted off for stock feed. View on a street near the Sankaido
Building.”
Note: This is the earliest document seen (June 2013)
that uses the term “refuse after making Tofu” or the term
“Tofu curd residue” to refer to okara. Address: Agricultural
Explorers, USDA, Washington, DC.
2695. Morse, W.J. 1929. Re: Collection of soybean products.
Dr. Burlison. Korea. Soybean variety collections. Letter
to Dr. E.A. Hollowell, Office of Forage Crops, USDA,
Washington, DC, Nov. 21. 2 p. Typed, with signature on
USDA letterhead.
• Summary: “Dear Holly: I have your letter of October
23 with reference to your visit to the Middle West and the
discussion with Dr. Burlison concerning soybean products.
I note that you say we are willing to loan him the products
which we have at the office. Holly, I have had quite a bit
of experience in the loaning of products and also enlarged
pictures for special exhibits and I must say that most of such
experiences have not been very pleasing, in spite of the many
promises made. Many of the products and even the pictures
were never returned, and more were broken or spoiled
through lack of proper care. I have taken quite a little trouble
to collect the various products we have on hand and it would
be extremely difficult to duplicate many of them. Therefore,
I think it the best plan not to loan out our products, for I have

in mind to have in our office one of, if not the best, collection
of soybean products in the world...”
“With regard to the products that I have sent in so
far from the Oriental trip, I have written Oakley that he
have Mrs. Donavan [Verna; Morse’s secretary] and Miss
Cruickshanks place them in the case in their room as the
products are received. I am sending them in tins as much as
I am able to or in other sealed boxes. I have asked that they
be set aside thus so that they will not be opened until my
return. After my return I want to have uniform containers to
place the various products in and properly labeled... I wish,
therefore, that you would also keep a kindly eye on these
various products coming in from time to time to see that they
are taken care of as I wish until my return. when I can fix
them up for a permanent exhibit. I am sending duplicates of
all, for if I sent only one there would be sure [sic] something
happen to it. I wish the duplicates taken care of the same as
the other.”
“If Dr. Burlison, we can send him numerous products
from Japan for Tokio seems to be quite a center for the
manufacture of soybean products.”
“We are finding Korea one big soybean country and
we are getting so loaded up with the native varieties that
I do not know ‘where I am at.’ The station at Suigen will
already have for us on the 25th inst. samples of one thousand
numbers. The station at Shariin is going to send us more than
two hundred numbers. Various stations in Japan are sending
in their best varieties this winter so I do not know where this
variety business will end.”
“In Korea one sees very few horses, for bulls are
used almost entirely as beasts of burden. My point is that
boiled soybeans are used as feed for these animals. The
boiled beans are mixed with chopped rice or millet straw
or sometimes kaoliang stalks. In fact the whole mixture is
boiled. In Japan soybeans are rarely used for cattle feed.
In the northern prefecture [sic] the boiled beans are quite
extensively used for horse feed, especially the stallions. I do
not know how many note books I have full of soy notes and
only hope that I can find time to get them in ship-shape. We
also have a great collection of movie film and still pictures
from the planting to harvesting, threshing, marketing, and
shipping, and also on to the manufacture of many products.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agricultural Explorer, Keijo
(Seoul), Chosen / Korea; c/o American Consulate, Tokio,
Japan.
2696. Adams, James F. 1929. Annual report: Department of
plant pathology. Delaware Agricultural Experiment Station,
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Bulletin No. 162. p. 53-67. Nov.
• Summary: The section titled “Diseases of soy beans” (p.
62). Seed from the 1926 harvested crop of 5 growers was
used. Discusses: Septoria glycines, Colletotrichum glycines
(=C. dematrium f. truncata), and Bacterium (=Xanthomonas)
phaseoli sojense occurred in soybean disinfection plots. Seed
disinfection failed to control the seed-borne foliage diseases.
Address: Assoc. Plant Pathologist, Newark, Delaware.
2697. O’Brien, Harry R. 1929. Soy beans for profit:
Combines and a cash market cause acreage to mount.
Country Gentleman 94(11):19, 120-21. Nov.
• Summary: “While soy beans have been known in this
country for 125 years, it was about fifty years ago that they
were first grown in North Carolina as a farm crop and about
25 years ago when they were first introduced into the Middle
West. In 1917 it was estimated that perhaps 500,000 acres
were being grown for all purposes. Since then the acreage
has increased annually until in 1928 around 3,000,000 acres
were being grown in twenty or more states. Rapid as this
growth may seem, it has been handicapped by difficulties of
harvesting and lack of a commercial market for the beans.
“But within the past two years the situation has been
radically changed” because of the combine harvester and
the new cash market provided by the Peoria Plan and A.E.
Staley. “These things I learned when late in the past summer
I drove my car for more than 1200 miles through the
Midwest to get the details of what was stirring in soy beans...
There are soy beans everywhere, I found.”
A star performer in many roles, “Soy beans offer another
cash crop for the farmer. They are about immune to chinch
bugs and the corn borer. Planted in corn, they shade the
ground and protect the corn from the chinch bugs.
“Then there is the use being made of soy beans in
industry, as beans, as oil, as meal. The oil is expressed out of
the beans by the same process used with cottonseed. A ton of
beans yields roughly from 1600 to 1700 pounds of cake or
meal and from 250 to 300 pounds of oil.
“The beans are usable for coffee substitutes, soups,
baked beans, confections, meat substitutes, vegetable casein,
vegetable milk and cheeses. There are now several factories
in this country making soy sauce. I know of one plant
making chocolate out of soy beans.
“The oil is suitable for use in soap stocks, enamels,
varnishes, paints, rubber substitutes, linoleum, waterproof
goods, celluloid, explosives, glycerin, salad oil, lard
substitutes and edible oils.
“Soy-bean meal, in addition to use as livestock feeds,
is used for flour, diabetic foods that are supplanting gluten
flour, infant foods, macaroni, breakfast foods, fertilizers and
adhesive glue. Much of the glue used in furniture veneering
is coming from soybean meal.
“Such are some of the qualities of this many-sided
farm legume.” The author then gives five reasons why soy

beans have made such rapid growth in the past ten years:
1. Farmers have tried them and liked them, and the news
has spread. 2. The influence of the agricultural colleges,
experiment stations, extension services, and county agents.
Experiments have been conducted on varieties, and methods
of growing and feeding. 3. There have been “certain focal
points where a few farmer pioneer enthusiasts grew them
for seed and from these points the acreage has spread in
concentric circles. There are a dozen of these points.”
4. Improved harvesting methods; “and this is a story that
is tied up with that of another focal point, Christian County,
Illinois, where Claire E. Hay was county agent from 1918
to 1928. Hay knew beans from boyhood. When he came to
Christian County chinch bugs had been bad for several years.
So Hay began boosting soy beans as a means of outwitting
the bug.
“Now in Christian County among the biggest growers
of soy beans are the Garwood brothers, Frank and Harry.
They had heard of combine harvesters being used out West
for harvesting and threshing wheat in one operation in the
field. They had a hunch that maybe this same machine would
work with soybeans. Some Indiana farmers had rigged up a
homemade affair that had already been used.
“But the manufacturers were skeptical. Two firms
turned them down, refused to sell a combine for such a
purpose. But a third did sell, and in 1924 what was possibly
the first combine ever used in Illinois for any purpose,
surely for beans, came to the Garwood farms and a public
demonstration was held.
“To most people’s surprise, the combine worked. So in
one day the Garwood brothers had revolutionized soy-bean
harvesting. Other growers were quick to seize on the idea, as
were wheat and oat farmers too.”
5. The newest development is the creation of a
commercial market for soy beans. “Lack of a market was
holding back farmers from growing the soys. So a committee
of three count agents, headed by Hay, called on A.E. Staley,
a feed manufacturer of Decatur, and asked him to use soy
beans in his feeds. Staley built an oil mill, began buying
beans and a commercial market was opened up.
“Oil mills were built later at Peoria and Bloomington.
These mills have bought the beans and thus Illinois has taken
the lead in growing them.
“The next step in the story came when along in 1927
Hackleman at the University of Illinois figured out that the
marketing of soy beans would be much more stabilized if
farmers could grow them on contract for the mills. He and
Doctor Burlison, chief in agronomy, suggested this plan
to H.A. Atwood, a feed manufacturer in Peoria. The idea
simmered on and several conferences were held.
“In the spring of 1928 Illinois farmers were faced with a
wholesale killing out of their winter wheat. A conference was
called at Urbana in April to consider what to recommend as
an emergency crop, to which farmers, county advisors and
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feed manufacturers were invited. The advisors said that soy
beans was [sic] the logical crop but there was no use to urge
them because of a lack of a market.
“Mr. Atwood announced that his firm stood ready to
contract at a guaranteed price for a million bushels of beans
or the crop from 50,000 acres. A firm at Bloomington was
associated with him in the offer.
“Back of the offer was the Grange-League-Federation,
representing New York dairy farmers, which farm
organization buys its feeds from Mr. Atwood’s firm. The
G.L.F. representative said in effect that if the Illinois farmers
would grow the beans, the farmers of New York would buy
the feed made out of them.
“The outcome was that a minimum price of $1.35 per
bushel was set, based on farm cost-account records from
four states in comparison with the price the G.L.F. had been
paying for other protein feeds. County advisors circulated
blank contracts through Farm Bureau membership lists, and
1344 farmers signed up to deliver beans from 48,444 acres,
which, when marketed, totaled about 1,200,000 bushels
of beans [24.77 bu/acre yield]. After paying freight and
handling charges, the crop netted farmers around $1.20 a
bushel.”
A large photo shows two farmers, each with a team of
four horses pulling a piece of farm machinery, on the farm
of Finis Fouts, Deer Creek, Indiana. The first is cutting
soy beans with a binder. The second, 10-15 feet behind, is
drilling wheat for the next crop. Address: Central Ohio.
2698. Schuster, George L. 1929. Annual report: Department
of agronomy. Delaware Agricultural Experiment Station,
Bulletin No. 162. p. 12-26. Nov.
• Summary: The section titled “Fertility rotation
experiments” (p. 12) notes that early results of this work
were published in Bulletins 137, 138, and 146 of this Station.
“In 1924 the plan was changed slightly. The rotation consists
of corn, (cover crop) soy beans, wheat, clover and timothy.
The corn continuous has a cover crop each year.” Table
II summarizes the average annual yields (1925-1928) of
corn, soy beans, wheat, or hay, with 15 different fertilizer
treatments.
The section titled “Soy bean variety tests” (p. 17-18)
states: “There are forty-nine soy bean variety tests for seed at
the Deputy plots near Milford and also at the Experimental
Farm, Newark. Seventeen of the more promising varieties
for hay production are on test at Newark.” The best average
hay yields for the two years 1927-1928 were given by Old
Dominion (5,915 lb/acre) and Geo. Washington (5,665). The
best seed yields came from Pine Del Perfection (32.3 bu/
acre) and Geo. Washington (29.)–both at Newark. Address:
Agronomist, Newark, Delaware.
2699. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1929. Manchuria. 19(23):899. Dec.

2.
• Summary: A table titled “Manchuria: Acreage and
production of leading crops, 1929” (Source: South
Manchuria Railway, Nov. 1929) gives values for soy beans,
wheat, kaoliang, millet, and corn. Soy beans are by far
the leaders in acreage (9,490,000 acres) and production
(5,351,000 short tons)–followed by kaoliang, then millet.
Note: One short ton = 2,000 pounds.
2700. Grain Dealers’ Journal. 1929. Chicago inspectors
licensed to sample soy beans. 63(11):754. Dec. 10.
• Summary: “Chicago is rapidly growing as a soy bean
market. Within the present crop year well over 115 cars
have been received, sampled and graded by members of the
Chicago Board of Trade Sampling Department, of which
James A. Noble is the head.
“On Nov. 27, three inspectors from this department
were licensed by the federal government as authorized to do
this work. In addition, they are also licensed by the federal
government to sample and grade dry edible beans and peas.
This increases the scope of their work tremendously. The
state inspectors, incidentally, do not inspect soy beans,
having no state grades.
“The grading equipment is of standard make,... enabling
shipments to be so carefully graded that the beans may
be merchandised on the floor of the exchange [CBOT] by
designated grades.
“Federal grades for soy beans became effective Sept.
1, 1926, as a rider to a measure instituting grades for dry
edible beans, peas, etc. A handbook of these U.S. standards
is available from the Bureau of Agricultural Economics,
U.S.D.A., Washington, DC.”
“According to C.F. Lias, first assistant to ‘Jim’ Noble, it
may not be long before we sit down to a breakfast of soybean
cereal with cream from contented cows and eggs from
happy hens fed on soybean meal. There’ll also be pancakes
or waffles made from soybean flour. All this will be served
on a table put together with soybean glue and finished with
soybean oil varnish, and the table will stand on a linoleum
rug made from soybean oil in a home lined with wallboard
improved by the use of soybean glue and finished inside and
out with soybean enamel paint.
“From this one can gather that a new industry for this
country, a soy bean industry, is in the making.”
Also gives additional details about soybean oil and meal,
domestic crushings, and soybean grades. for the oil and meal
are discussed.
Note: This is the earliest document seen (Sept. 2003)
concerning the Chicago Board of Trade (CBOT) in
connection with soy beans. It was not until 1936, some 7
years after these inspections began, that soy beans were first
marketed by the CBOT.
2701. Dorsett, P.H.; Morse, W.J. 1929. Year’s end in Tokyo,
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Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3341 (24 Dec. 1929). “Today Morse
and Suyetake went to call upon soy sauce and natto
manufacturers for the purpose of getting acquainted and also
if possible arrange for getting still and motion pictures of
their plants, equipment and operations.
“Dorsett worked at the office packing seed and making
packages to go in the next outgoing diplomatic pouch...”
“The streets of Tokyo are a-blaze with colored banners,
price lists, decorations and gaily dressed women and
children.” All this in preparation for the New Year. “The
streets and stores are packed from early morning until late at
night.
“At the Matsuya Department store on the Ginza, they
have a spruce Christmas tree in the stairway well which
looks to be fully... 50 feet or more in height. It is really very
attractive and beautiful.”
Page 3369 (31 Dec. 1929). “Introduction cards were
finished on the 1,003 samples of soybeans secured from the
Suigen Agricultural Experiment Station, Suigen, Chosen
[Korea]. These samples showed a wide range in size, color
and shape of seed, and also in the color of the hilum. Some
most excellent and interesting varieties are included in this
collection.
“One of the most interesting is a very small seeded
yellow sort, the seed being about the size of a mung bean.
This is the smallest seeded variety of soybean we have ever
seen and it should prove valuable as a bean for sprouting.
We are in hopes that in this collection will be found the high
oil strains for our oil mills and low oil strains for our hog
and cattle feeders in the United States. All in all we consider
the collection the most interesting and valuable in our
exploration work thus far.” Address: Agricultural Explorers,
USDA, Washington, DC.
2702. Baker, M.S. 1929. Report of the agronomist. Virgin
Islands Agricultural Experiment Station, Report. For the year
1928. p. 10-16. See p. 15-16.
• Summary: In the section on “Legumes” (p. 15-16) we
read: “Soybeans, planted in January at the beginning of the
dry season, failed to produce a crop. A planting made in the
wet season was only partly successful. Of the 11 varieties
planted, Biloxi made the most vigorous vegetative growth,
but Tarheel and Tokio gave the highest yields of seed.
Tarheel produced seed at the rate of 762 pounds per acre, and
Tokio at the rate of 707 pounds on a similar area.
“The cowpea varieties Morado, Blanco, Bayo, and
Negro, which were introduced from Porto Rico, and Groit
from the United States Department of Agriculture, made

good growth.” Address: St. Croix, Virgin Islands, USA.
2703. Chung, H.L.; Ripperton, J.C. 1929. Utilization and
composition of Oriental vegetables in Hawaii. Hawaii
Agricultural Experiment Station, Bulletin No. 60. 64 p. Dec.
• Summary: Soybeans are discussed as follows: (1) Large or
soybean sprouts (Glycine hispida) (p. 3-4). Chinese name:
Dai-tau-nga. Japanese name: Not given. A photo shows these
sprouts, together with “Small or mungo bean [mung bean]
sprouts (Phaseolus aureus). The stem and root are 3 to 3½
inches long. “The large bean sprouts are prepared daily for
the vegetable market in Honolulu. The sprouts are obtained
by germinating the soybean” for 4-6 days. “The beans are
washed, submerged in water in a container for 24 hours,
and then drained. A damp cloth, sack or grass-woven mat is
placed over the container. A fresh supply of water is added
to the container at 6-hour intervals during the 24 hour period
to prevent the beans from heating. In the market the sprouts
are kept submerged in water so that they may retain their
crispness and succulency.” A recipe is given for “large bean
sprouts” with pork.
Green soybeans in the pods (p. 42-43). Chinese name:
Chang-wong-tau. Japanese name: Daizu or soya mame. This
“is a rather unusual Orient-grown vegetable. Unlike the snap
bean, green soybeans are sold in their pods attached to the
plant. The plants with their pod-laden branches are tied in
bunches of 4 to 10. Each plant is about 15 inches long and
has very hairy stems and leaves. The pods also are hairy and
are borne in clusters. Each pod contains three to four seeds.
The soybean is an all-season crop in Hawaii. It makes its best
growth, however, in April. It requires about 75 days from the
date of planting to reach the green-pod stage.”
“To cook plain.- Wash one-half pound fresh soybean
pods, and boil until they are soft. Season with soy sauce and
sugar, and serve in the pod. The beans are removed for the
pods when eaten.”
A photo shows two uprooted soybean plants with pods
attached.
Other vegetables of interest are also described, each
with a photo: Ginger bracts (Zingiber mioga). Japanese
name: Mioga [Myôga] (p. 12). Mugwort (Yomogi, p. 19).
Perilla (Perilla frutescens). Japanese name: Shiso (p. 20).
Cowpeas (Vigna sinensis). Japanese name: Sasage. Goa
beans (Psophocarpus tetragonolobus). “Although the Goa
bean, also known as asparagus pea and winged bean, has
long been known and used in the Orient, it has only recently
been introduced into Hawaii, where it is as yet little known”
(p. 40). Chinese name: See-kok-tau. Japanese name: Not
given. Note: This is the earliest document seen (Aug. 2006)
giving the name “winged bean” as one of the names of
Psophocarpus tetragonolobus.
Kudzu (Pueraria thunbergiana, P. hirsuta, Dolichos
japonica). Chinese name: Fan-kot. Japanese name:
Sasage. Oriental radish (Raphanus sativus longipinnatus).
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Chinese name: Loh-bak choi. Japanese name: Daikon. Yam
(Dioscorea batatas). Also known as Chinese yam, Chinese
potato, and cinnamon-vine. Chinese name: Tai-sue. Japanese
name: Naga-imo.
In the section titled “Composition” (p. 57-63),
tables give nutritional analyses of all foods discussed in
this bulletin, including calcium, phosphorous, iron, and
“alkalinity” (expressed as cubic centimeters of normal acid
solution required to neutralize excess of base per 100 grams
of fresh vegetable). The analysis of the green soybeans is
with the pods removed. Address: 1. Agronomist; 2. Chemist.
Both: Honolulu, Hawaii.
2704. Etheridge, W.C.; Helm, C.A.; King, B.M. 1929. A
classification of soybeans. Missouri Agricultural Experiment
Station, Research Bulletin No. 131. 54 p. Dec.
• Summary: Contents: Introduction. Purposes of
classification: The exhibit of structural features, the listing
of variety names, the identification of varieties. Material
for classification. Method of classification. Nomenclature.
Selections from specimens. Factors in classification: Testa
[seed coat] color, blossom color, pubescence, cotyledon,
seed forms and sizes, hilum, pod formation, size and color,
growth periods (100 to 150 days), height and form of the
plant, growth habits ({a} vining, {b} mostly erect but
showing a tendency to trail in the wavy attenuation of the
tips, {c} wholly erect and stiff, the tips ending abruptly;
lodging. Note: The words “determinate” or “indeterminate”
are not mentioned), leaves. Group key (based on seed color,
within seed color on blossom color, and within blossom
color on pubescence). Group I–Seed, yellow, blossoms
purple, pubescence white to gray or sandy: S.P.I. 37246,
Easycook, Edward, Pinpu, Easycook Selection, Yokotenn
[Yokoten], S.P.I. 40371, Thurnoko [Tsurunoko], Kentucky,
Wea, Mandarin, Haberlandt, Aksawa, Toyonaga, S.P.I. 37062
Selection, Elton, Manchu Selection, S.P.I. 37062, Aksarben.
Group II–Seeds yellow, blossoms purple, pubescence
tawny: Hollybrook Selection, Nemo, Mikado, Midwest,
Ito San, Minsoy, Mansoy Selection II, Amherst, Manchu,
Habaro, A.K., S.P.I. 37241.
Group III–Seeds yellow, blossoms white, pubescence
white to gray or sandy: Ohio 9001, S.P.I. 37261, Hollybrook,
S.P.I. 37261 Selection, Mammoth Yellow, Kentucky
Selection, Lexington, Chiquita, S.P.I. 44210, Sherwood.
Group IV–Seeds yellow, blossoms white, pubescence
tawny: Hongkong, Brooks, Hoosier.
Group V–Seeds green, blossoms purple, pubescence
white to gray or sandy: Columbia, Tokio.
Group VI–Seeds green, blossoms purple, pubescence
tawny: Tashing, Guelph, Green, Verea, Hahto, Early Green,
Yosho, F.C. 1829, Okute.
Group VII–Seeds green, blossoms white, pubescence
white to gray or sandy: Hope, Morse.
Group VIII–Seeds green, blossoms white, pubescence

tawny: Illinois 178, Shingto, Sonoma.
Group IX–Seeds brown, blossoms purple, pubescence
white to gray or sandy: Buster Brown, Chestnut.
Group X–Seeds brown, blossoms purple, pubescence
tawny: Barchet, Ohio 9035, Hamilton, Early Brown,
Mammoth Brown, Ogemaw, Virginia, Biloxi.
Group XI–Seeds brown, blossoms white, pubescence
white to gray or sandy: Auburn, Trenton.
Group XII–Seeds brown, blossoms white, pubescence
tawny: Eda, Merko, Ito San Cross.
Group XIII–Seeds black, blossoms purple, pubescence
white to gray or sandy: Riceland, Chernie, Watson Black,
Early Black.
Group XIV- Seeds black, blossoms purple, pubescence
tawny: Black Champion, Ebony, Arlington, Wisconsin Black,
Jet, Wing Jet, Hybrid 5-L3, Buckshot, Royal, Tarheel Black.
Group XV–Seeds black, blossoms white, pubescence
white to gray or sandy: Cloud.
Group XVI–Seeds black, blossoms white, pubescence
tawny: Kingston, Fairchild, Sooty, Nuttall, Peking, Wilson.
Group XVII–Seeds bicolored, blossoms purple,
pubescence white to gray or sandy: Manchuria.
Group XVIII–Seeds bicolored, blossoms purple,
pubescence tawny: Meyer, Taha, Black Eyebrow, Otootan.
Group XIX–Seeds bicolored, blossoms white,
pubescence white to gray or sandy: None.
Group XX–Seeds bicolored, blossoms white,
pubescence tawny: Laredo.
“This classification of 134 varieties of the soybean
is constructed mainly on the basis of their morphological
features.” “In 1917 this Station collected all varieties of
the soybean then available in the United States. They were
obtained from the Office of Forage Crops of the United
States Department of Agriculture, from state experiment
stations, and from seedsmen. The first collection contained
867 specimens, which at that stage of the investigation
represented an unknown number of varieties. Frequent
additions to the list were made after 1918, so that by 1928,
the last year of the project, a total of 1117 specimens had
been grown and studied.”
Color photos show: (1) Varieties 1-49, with a side
view and a top view (showing the hilum) of each of the 49
varieties. (2) Varieties 50-98. (3) Varieties 99 to 134, plus
four pods (side view): brownish-black, dark brown, greenish
brown, and straw colored.
Black and white photos: (1) The forms of soybean
seeds distinguished in this classification: globose, ovoidal,
ellipsoidal, truncate, subrentiform. (2) The arbitrary grouping
of pod three different pod sizes: small, medium, and large,
with six examples of each. (3) Plants representing the four
different relative heights: tall, medium, short, dwarf. (4) The
two modes of pod formation in the soybean: thin distribution
on central stem, dense array on central stem. (5) The slender
type of soybean, denuded to show (a) its erect habit, (b)
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the wavy attenuation of its tip, (c) the sparse and uniform
distribution of its pods. (6) The bushy, spreading type of
soybean plant. (7) The bunchy, compact type of plant. (8)
The vining growth characteristic of a few soybean varieties.
(9) The erect, stiff type. (10) “The extreme degree of lodging
shown here is typical of the varieties which are unable to
stand erect under their load of ripe seed.
Index to varieties, listed alphabetically (p. 53-54).
Address: Field crops, Columbia, Missouri.
2705. Gardner, Max W.; Mains, E.B. 1929. Indiana plant
diseases, 1928. Proceedings of the Indiana Academy of
Science 39:85-99. Dec. See p. 96-97. Proceedings of the
Forty-Fifth Annual Meeting. [13 ref]
• Summary: Discusses: Downy mildew (Peronospora
manshurica), which was found for the first time. Leaf
spot, cased by Septoria glycines. Bacterial spot, caused by
Bacterium glycineum [= P. glycinea]. Mosaic. Address:
Dep. of Botany, Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
2706. Gazette (Indiana, Pennsylvania). 1929. Soybeans.
• Summary: This article seems to be based on a USDA press
report of early 1929: “W.J. Morse, forage-crop specialist,
Bureau of Plant Industry, U.S. Department of Agriculture,
who has been in Japan for several months collecting new
varieties of soybeans, reports that to date he has collected
more than 5,000 lots, representing every type of soybeans
grown in Japan.”
“Samples from every lot of seed collected by Mr. Morse
will be planted at the United States experiment farm at
Arlington, Va. [Virginia], this spring, and when the seed is
harvested tests will be made for oil content. In this way it
is hoped that selections may be made which will ultimately
develop into varieties with a wide range of oil content.
“Mr. Morse writes that the Japanese use the soybean in a
number of ways in their diet. They grind the beans and make
flour, they serve the green beans as we would green lima
beans, and they cook the dried beans in a manner similar
to navy beans. Besides this, they make soy sauce, soybean
curd [tofu], beverages, and bean sprouts from the soybean.
He believes that the use of soybeans as a human food in this
country will increase steadily.
“Mr. Morse is now spending the winter in Tokio [sic],
studying the Japanese methods of utilizing soybeans.
While he expects soybeans to grow in favor as a feed for
livestock and food for people, he feels that the largest future
development of the crop in the United States will be in the
utilization of the oil and meal in industry.
“Samples of the seed collected in Japan will be sent to
some of the State experiment stations for trial, but will not be
available for distribution to individuals.”
2707. Liu, Peter. 1929-1931. Chinese characters and English

equivalent, Dorsett and Morse Agricultural Expedition,
1929-31. Washington, DC: Foreign Plant Introduction
and Forage Crop Investigations, Bureau of Plant Industry,
USDA. *
• Summary: One microfilm copy is at the National Archives
in Washington, DC, in Records of the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Record Group
54. See: “National Archives Microfilm Publication No.
M840. Expedition Reports of the Office of Foreign Seed and
Plant Introduction of the Department of Agriculture, 1900–
1938.” Roll 27, volume 103. This microfilm roll may also
be available for viewing or duplication at one of the various
regional branches of the National Archives (e.g. San Bruno,
California).
2708. Barr, J.E. 1929. Soybeans: The basis of a new industry.
Washington, DC: Hay, Feed and Seed Div., Bureau of
Agricultural Economics, USDA. Radio broadcast transcript.
2 p. *
• Summary: Uses for soybean oil and soybean meal, and the
financial aspects of soybeans for the farmer are described.
2709. Reynoldson, L.A. 1929. Harvesting soy beans. A
radio talk delivered through Station WRC and 31 other
stations associated with the National Broadcasting Company,
September 9. Washington, DC: Div. of Farm Management
and Costs, Bureau of Agricultural Economics, USDA.
Broadcast transcript. 2 p. *
• Summary: Results and costs of harvesting with the
combine.
2710. Stokes, G.A.; Wright, E.W. 1929. Soya flour.
Mimeograph report in files of Bureau of Chemistry and
Soils. *
2711. Alaska Agricultural Experiment Station, Annual
Report. 1929. Fairbanks Station. Forage crops: soybeans. p.
10-12. For the year 1928.
• Summary: Minnsoy soybeans, a very early variety from
Minnesota, made slow growth and did not bloom. At the time
of the first frost, September 3, the plants were 18 inches high.
Address: Sitka; Fairbanks.
2712. Directory of the Bureau of Animal Industry (USDA).
1929. Meat-inspection establishments, by stations. Corrected
to March 1. See p. 34.
• Summary: Stations are arranged alphabetically by city.
Page 34: “Columbia City, Indiana (Substation of Chicago,
Illinois). 110. Oriental Show-You Co.” Note: Lack of an
asterisk (*) indicates that they do not do slaughtering. So
they apparently buy meat and use it in their food products.
This same company also appears in: Corrected to April
1, 1930 (p. 36). Corrected to April 1, 1930 (p. 36). Corrected
to Feb. 16, 1932-1937 (p. 36). Corrected to July 1, 1937 (p.
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36), etc.
2713. Fitch, W.Q. 1929. Professor K.E. Beeson–Our new
secretary. Indiana Corn Growers’ Association, Annual
Report 29:4-5.
• Summary: “K.E. Beeson was elected Secretary-Treasurer
of the Indiana Corn Growers’ Association to succeed Dr. G.I.
Christie, who had served for 23 years in this capacity. He has
done a conspicuous work in Agronomy in Indiana and has
taken a leading part in the corn growers’ activities for several
years. His choice as secretary is a happy one and meets the
approval of all the corn growers.
“Professor Beeson was born on a farm near Columbia
City, March 18, 1894. He was educated in the elementary
schools there and in 1911 went to Wabash College where he
received a training which fitted him for teaching, a vocation
which he followed for seven years. Six years were spent
in high school teaching, four years of which he served as
principal of the Etna Consolidated School in Whitley County.
During this same time he was local club leader one year,
and led the first orchard club in Indiana-if not in the United
States.
“Professor Beeson graduated from Purdue in Agriculture
in 1922 after a three-year effort. His ability during college
was further developed along lines which makes him
especially suited as an executive, a secretary, an editor,
and an extension specialist. At Purdue he edited the Purdue
Agriculturist, the Y.M.C.A. Handbook, and led the Purdue
Band in his senior year as drum major and executive officer.
He played in the Harlequin Club orchestra, and between
times acquired an education in Agriculture. He is a member
of the Alpha Zeta, Sigma Delta Chi, Kappa Delta Pi, and
Acacia fraternities.
“Professor Beeson started to work in the barberry
eradication work before he graduated and by the time he
finished in 1922 was state leader and continued as such for
two years. He published a barberry bulletin and received
widespread publicity for uncovering a 75-year-old barberry
bush in southern Indiana that had rusted and ruined a million
dollars’ worth of wheat. He joined the Soils and Crops
Division of Purdue in 1924 and acquired an aptness in
handling projects on soybeans, seed certification, limestone,
alfalfa, sweet clover and lespedeza. He has done much of the
soils and crops short course work in the state since 1924. In
1927 he was awarded an M.S. degree by Purdue University
and raised to the rank of Associate in Agronomy.
“Professor Beeson has been prominent at Purdue and
over the state for his ability to conduct community singing
and directing musical stunts, plays and orchestras.
“The corn growers welcome ‘Keller’ as secretary of
their organization.”
A full-page portrait photo (p.4) shows Keller Beeson.
2714. Lehman, Samuel G. 1929. Research in botany.

Division of Plant Pathology: Soybean diseases. North
Carolina Agricultural Experiment Station, Annual Report
51:59-61. For the year 1928. [1 ref]
• Summary: Discusses: Frogeye leaf spot Cercospora
daizu Miura (=C. sojina), Downy mildew (Peronospora
manshurica), and Bacterial pustule (B. phaseoli var. sojense).
Cercospora daizu may remain alive on moist diseased
leaves until next planting season, but is unable to survive
the disintegration of the leaves. Seed treatment proved
unavailing.
A test was made to determine the value of seed treatment
in the control of downy mildew. Seed of the Herman variety
was used. These seed had come from a field in which 50
to 75 per cent of the plants were infected with mildew
in the previous season. Different lots of these seed were
treated with solutions of mercuric chloride, semesan, and
uspulun, while some of the seed were planted untreated for
comparison. At the height of the growing season mildew was
found to be present on 50 per cent of the leaves of the plants
grown from untreated seed, while on the plants growing from
treated seed the percentage of infected leaves varied from
a minimum of 1 to a maximum of 10. The treatment with
semesan and uspulun were slightly more effective than with
mercuric chloride.
Note 1. This is the earliest document seen (Aug. 2009)
that contains the term “seed treatment,” which it describes
seed treatment as a means of preventing seed disease.
Note 2. This is the earliest document seen (Aug. 2009)
that mentions semesan, which appears to be a generic
fungicide.
The bacterial pustule organism was found to remain
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viable in dry diseased leaves as well as partially decayed
leaves left out-of-doors form one season to another.
Columbia variety of soybean was practically immune.
2715. Mumford, H.W. 1929. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 42:1-270. For the year
ended June 30, 1929.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Measure fertility value
in soybean plant (p. 28-29). Push search for best combination
of forage crops (p. 29). New facts worked out on abortive
soybeans (p. 32-34). Illini soybean outstanding yielder
in poor season (p. 34-35). Soil’s lime needs enter into
inoculation question (p. 35). Get new facts on principles of
legume inoculation (p. 35-36). Soybeans affect soil “germs”
and thus help corn (p. 36-37).
Livestock investigations: Soybeans good supplement to
brood-sow rations (p. 88-90). No “hard pork” combination of
soybeans found (p. 90-91). Still seeking way to use soybeans
for swine (p. 91-92). Entomology investigations: Launch
studies on cowpea and soybean insects (p. 142).
Farm organization and management: Costs around
$26 an acre to grow soybeans (p. 167-72). Agricultural
economics: Plan bulletin on soybean marketing (p. 182; by
Stewart, Whalin, and Rickey). Farm mechanics: Combine
harvesting of soybeans is increasing (p. 203). Address: Dean
and Director of the Station, Urbana, Illinois.
2716. Proceedings of the American Soybean Association.
1929. Soybeans in Indiana (2nd ed.) (Ad). 2:56.
• Summary: “Soybeans in Indiana” is the outgrowth of a
unique enterprise sponsored by a number of certified seed
growers in Indiana. Originally the material contained in this
bulletin was prepared as part of the program-bulletin of the
American Soybean Association which met in Indiana in
1928. The idea of such a bulletin was conceived and carried
out under the leadership of the Soybean Committee of the
Indiana Corn Growers’ Association. All the contributors
are men of many years experience in growing soybeans,
and their discussion of soybean production, harvesting,
and feeding problems is of special value. As a result of the
many favorable comments made on the educational value
of the bulletin by the soybean public, and of the numerous
requests for copies by soybean growers, the second edition
of the educational material contained in the original program
bulletin has been made.
“Cooperating in the preparation and publication of
this bulletin are the growers listed in the index with J.
Benjamin Edmondson of Clayton, Secretary of the American
Soybean Association, and K.E. Beeson of Purdue University
Agricultural Extension Division as the editorial committee.
Organizations represented in this activity in addition to
Purdue University are the American Soybean Association

and the Indiana Corn Growers’ Association through its
Soybean Committee.” Address: Indiana.
2717. Surratt, A.J.; Smith, R.K. 1929. Illinois crop and live
stock statistics: Crops 1927-1928. Live stock 1928-1929.
Illinois Dept. of Agriculture, Circular No. 385. 178 p. See p.
78-85, 95, 135.
• Summary: The title page states that these statistics are
“Issued by the United States Department of Agriculture,
Bureau of Agricultural Economics, Div. of Crop and
Livestock Estimates. Cooperating with Illinois Department
of Agriculture.
Page 78 gives Illinois soybean acreage for 1922, 1923,
and 1924, by districts and counties, divided into the area
grown alone, the area grown with other crops, and the total
acreage.
Pages 80-83 give the same information for 1925 to
1928, inclusive. Pages 84-85 gives the same information for
1919 to 1927, inclusive.
Page 95 shows Illinois soy bean acreage from 1917 to
1928. Acreage grown alone rose from 7,500 acres in 1917 to
463,000 acres in 1928. Acreage grown with other crops rose
from 10,000 acres in 1917 to 344,000 acres in 1928. Total
soybean acreage rose from 17,500 acres in 1917 to 807,000
acres in 1928. The latter figure represents remarkable a 46fold increase in 12 years.
Page 135 gives farm prices for Illinois soy beans by
month from Oct. 1913 ($1.62/bushel) to Dec. 1928 ($1.45/
bu). The highest price during this period was $5.80 in 1920.
From 1913 to 1925 soybeans were apparently only sold from
Oct. to Feb. Address: 1. Agricultural Statistician; 2. Asst.
Agricultural Statistician. Both: Illinois Dep. of Agriculture,
Div. of Agricultural Statistics, Springfield, Illinois.
2718. Urbana Laboratories. 1929. Inoculate alfalfa, sweet
clover, clovers, soy beans, all legumes with Urbana Culture,
superior legume inoculator (Ad). Proceedings of the
American Soybean Association 2:27.
• Summary: This full-page black-and-white ad states:
“Scientifically prepared low cost inoculator. Contains
carefully selected and proven superior nitrogen-gathering
strains. Prepared fresh for each legume, every seeding
season.”
Note 1. This is the earliest advertisement seen (Aug.
2012) for an inoculant (or “inoculator”), a bacterial culture
used to inoculate soy beans.
Note 2. This is the earliest document seen (July 2016)
that mentions Urbana Laboratories or Urbana Culture (made
by Urbana Laboratories), for inoculating soybeans.
Letter (e-mail) from Prof. Ted Hymowitz, Univ. of
Illinois. Urbana Laboratories was a company founded and
owned by Albert and Lucille Whiting. Mr. Albert Whiting
was a professor of Soil Biology (1912-1924) at the College
of Agriculture, University of Illinois, and also worked for
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the Agricultural Experiment Station before establishing the
Urbana Laboratories, which specialized in chemical and
bacterial crop treatments. For more information see: (1)
Whiting Family History File, Urbana Free Library Archives,
Urbana, Illinois. (2) His papers in the University of Illinois
Archives.
Letter (e-mail) from Lydia M.T. Tang of the University
of Illinois Archives. 2012. Aug. 20. “Albert Lemuel Whiting
(1885-1964) received his B.S. at Massachusetts State
College in 1908, his M.S. at Rhode Island State College in
1910, and his doctorate at the University of Illinois in 1912.
After receiving his doctorate, he remained at Illinois as an
assistant in the biology experimental station. He was named
an associate professor in 1918, and then served for five years
as professor-in-chief of the station.
“From 1924 to 1927 he was on the faculty of the
University of Wisconsin. Dr. Whiting founded Urbana
Laboratories, which was devoted to soils research in 1919
and became its manager in 1927.
“We have six pages in his biographical file that mention
the Urbana Laboratories and a 1934 publication by Whiting
through the Urbana Laboratories titled “Legumes for Soil
Building” (4 pages). The Whiting Papers also contain a
photo album of the Urbana Laboratories, which contains
photographs demonstrating the results of their experiments
(42 pages).
“We also have other items within the Whiting papers
which may be of interest to you:
“Thesis and Thesis Volume II ‘Notes on the Literature’
“Reading Notes ‘Estimation of Amino Acids in Plants
by Means of the Formaldehyde Method.’
“Thesis: ‘A Biochemical Study of Nitrogen in Certain
Legumes.’ University of Illinois, 1912.
“Soil Biology Notebook, 1911.
“Publications: Fred, E.B., and A.L. Whiting. ‘Inoculate
Legume Seed.’ Agricultural Experiment Station of the
University of Wisconsin Madison. March, 1924. (3 pages).
“Fred, E.B., A.L. Whiting and E.G. Hastings. ‘Root
Nodule Bacteria of Leguminosae.’ Agricultural Experiment
Station of the University of Wisconsin Madison. November,
1926. (32 pages)
“Whiting, A. L. ‘Legumes for Soil Building.’ The
Urbana Laboratories. March, 1934. (4 pages).” Address:
Urbana, Illinois.

after “The History of a Crime,” by Victor Hugo. This book
is carefully documented and usually well written. Yet
sometimes the rhetoric is overheated and mean-spirited
in tone. The first battle was over sodium benzoate, the
preservative.
The main body responsible for the enforcement of the
new food law was the Bureau of Chemistry. “Beginning
its activities in 1863, in 1883 it led the long fight for the
enactment of the Food and Drugs Bill, which was finally
accomplished on the 30th of June, 1906 [when President
Theodore Roosevelt signed the bill into law]. The vote in the
Senate had been 63 to 4, and in the House 241 to 17, both in
favor passage.
“When this law went into effect on the first of January,
1907, the Bureau of Chemistry had already made ample
preparations for its enforcement.” Those who adulterated
foods and drugs saw that this Bureau could cripple their
activities. So they worked in unison against it. The Bureau of
Chemistry was killed on 30 June 1927.
In the closing lines of this book, Dr. Wiley outlines the
promises of the Food and Drugs Act (if properly enforced)
and the health problems it could have avoided:
“The health of our people would be vastly improved
and their life greatly extended. The manufacturers of our
food supply, and especially the millers, would devote their
energies to improving the public health and promoting
happiness in every home by the production of whole ground,
unbolted cereal flours and meals.
“The resistance of our people to infectious diseases
would be greatly increased by a vastly improved and more
wholesome diet. Our example would be followed by the
civilized world and thus bring to the whole universe the
benefits which our people had received.
“We would have been spared the ignominy and disgrace
of great scientific men bending their efforts to defeat the
purpose of one of the greatest laws ever enacted for the
protection of public welfare. Eminent officials of our
Government would have escaped the indignation of outraged
public opinion because they permitted and encouraged these
frauds on the public. The cause of a wholesome diet would
not have been put back for fifty or a hundred years. And last
but least, this History of a Crime would never have been
written.” Address: M.D., Founder and Head, U.S. Food and
Drug Administration.

2719. Wiley, Harvey. 1929. The history of a crime against the
food law: The amazing story of the national food and drugs
law intended to protect the health of the people, perverted
to protect adulteration of foods and drugs. Washington, DC:
H.W. Wiley. xii + 413 p. Frontispiece. Illust. Index. 21 cm.
[70+* ref]
• Summary: A scathing and voluminous attack on what
Wiley sees as the government’s failure to enforce the Food
and Drugs Act of 1906. The title of the book is patterned

2720. Pieters, A.J. 1930. Re: Zoyzia / zoysia and soybeans.
Letter to Mr. W.J. Morse, c/o American Consulate, Tokyo,
Japan, Jan. 3. 2 p. Typed, without signature (carbon copy).
• Summary: Zoysia, a grass of the genus Zoisia, is also
known as Korean lawn grass, or Manila grass.
“In regard to the soybean products, Mrs. Donovan
advises me that these show no sign of having been opened.
They have all been turned over to her, and she is holding
them. I may say in this connection that I have been appointed
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a member of a committee to recommend an exhibit for
the Chicago Fair for 1933. This is to be a very big event, I
understand, and the program for the Office of Cereals and
the Office of Forage Crops and Diseases has been united
into one. One of the things that I have strongly urged is a
comprehensive exhibit of the soybean and things made from
the soybean. If this idea is adopted, we may want you to
send from Japan enough extra material so that the exhibit can
include some Japan soybean products.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Senior Agronomist, USDA,
Washington, DC.
2721. Dorsett, P.H.; Morse, W.J. 1930. Visit to the Noda
Shoyu Company, Ltd. in Chiba, Japan (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Pages 3465-67 (7 Jan. 1930). “Today we
really got started on our work of looking up and getting
information about soybean products. In accordance with
plans made yesterday, we left Tokyo this morning (Ueno
Station) at 8:15 for Noda-Machi, Japan, where we arrived
at 9:45. We went direct to the office of The Noda Shoyu
Company, Ltd., of Noda-Machi, Prefecture of Chiba, Japan,
makers of the famed Kikkoman Shoyu.
“This company embracing 19 plants, is one of, if not the
largest plants in the world brewing shoyu sauce. According
to their literature, Kikkoman Shoyu was first brewed by
Mr. Saheiji Mogi, in the second year of Meiwa [sic, Hoei?]
(corresponding to the year 1704) in Noda-Machi, Japan.
“We met Mr. Ota, one of the assistant directors, we
also met Mr. Hichizaemon [Shichizaemon] Mogi, President
and Director, also a Mr. Jutaro Namiki. We spent about
1½ hours with these gentlemen in the office. Then Mr. Ota
and Mr. Namiki showed us over one of their large plants. It
impressed us as an up-to-date modern institution. We were
in the grading and mixing room. They have 30 incubating
chambers or curing rooms where the germ on the 50-50
mixture of soybean and wheat mash is grown.
“The cement vats, or aging vats, of which there are
1,500 under one roof, are made of cement and are 12 feet
square and about 8 feet in depth.
“In the manufacture of shoyu sauce, this concern uses
annually about 20,000 bushels of soybeans, primarily from
Manchuria, and also 20,000 bushels of wheat, Japanese

grown when available. They import from Australia. This
year, however, they are getting their supply of wheat from
Canada.
“They have 200 square (about 4 ft. by 4 ft.) hydraulic
presses and 200 oblong ones about 4 ft. by 6 ft. They age
their shoyu sauce 1½ years in the curing vats.”
Page 3466-68. Photos show: (1) Racks of small trays,
outdoors, each about 2 inches deep, 18 inches long, and 1012 inches wide, used to cure soybean and wheat mash [koji]
for making shoyu sauce (neg. #44709). (2) A nearby view of
the interior of one of the small trays (neg. #44710). (3) Many
round bundles of cask stock of spruce, stored outdoors. The
wood will be used to make kegs for storing shoyu sauce.
A part of one warehouse of the Noda Shoyu Co. is in the
background (neg. #44711). (4) A horse pulling a cart on a
railroad track. On the cart are bundles of spruce stock that
will be used to make soy sauce casks (neg. #44712). (5) A
nearby view of portions of ricks or bundles of short pieces of
spruce for staves, tops and bottoms of small casks for shoyu
sauce (neg. #44713).
Page 3474. A 5 by 7-inch photo (taken Jan. 9) shows: 1.
Small bottle (with label) of soy sauce made by Noda Shoyu
Co., and materials used in its manufacture. 2. Salt from
Formosa. 3. Mixture of boiled beans and crushed roasted
wheat with white mold [shoyu koji]. 4. Mixture of boiled
soybeans and cracked wheat after one day in fermentation
room. 5. Cracked roasted wheat. 6. Roasted wheat. 7.
Wheat (Canadian). 8. Soybeans (Manchurian variety). (neg.
#44734).
Page 3475. Photo of Pueraria Thunbergiana. Kudzu.
Five “small packages of kudzu flour purchased in a store in
Tokyo, Japan, December 24, 1929. This flour is made from
kudzu roots and is used in making soups.” Each package is
7/8 inches wide; 3½ inches tall.
Page 3482. A photo shows three identical bottles of
Kikkoman brand soy sauce, each from a different angle so
that all parts of the label are visible. Each bottle is 7½ inches
tall and 2 inches in diameter, and holds one-fifth liter of
sauce. Obtained on Jan. 7 from the Nodashoyu Co. [Noda
Shoyu Co.]. D&M item #3074. This company is the largest
in the Orient (neg. #44742).
Page 7010 (21 Jan. 1931). Tokyo, Japan. “Negative
#46453. Pueraria thunbergiana, Kudzu for shade. Chiba,
Japan, Jan. 22. 1931. Kudzu vines used for shade for hog
yards at the Chiba Zootechnical Agricultural Experiment
Station.” Address: Agricultural Explorers, USDA,
Washington, DC.
2722. Dittes, Frances L. 1930. Vegetable milk. Madison
Survey (Madison, Tennessee) 12(2):5-6. Jan. 8.
• Summary: “Milk, for many years known as ‘the perfect
food,’ has now become a point of question, not because in
composition it is deficient, but because milk, being easily
contaminated, becomes one of the great carriers of disease...
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Disease is increasing among the animals as well as among
humans. Milk obtained from diseased creatures is not always
healthful. Since milk is such a good carrier of disease,
the public may well be concerned as to the condition of
milk offered for its consumption... a number of [soy milk]
products are now on the market, such as infant foods, canned
milk, condensed milk, powdered milk, flour, and breakfast
foods.”
“The general method for making vegetable milk
followed by the Orientals is to wash and soak the bean.
Freshly ground soybean meal may also be used. The length
of time of leaving the beans in water is not fixed but depends
upon the temperature. When the beans are well softened,
they are crushed in a stone mill and the meal washed
thoroughly. After crushing, two or three times the volume in
water is added to the dense, milky liquid, and the whole is
allowed to stand for a while. Finally the mixture is placed in
a covered kettle over a slow fire until the mass has simmered
well. A filter bag separates the refuse from the white, thick
liquid which resembles cow’s milk, and which is called
‘vegetable milk.’”
“The composition of soybean milk varies somewhat,
depending on the process of manufacture. In general,
however, it is similar in composition to animal milk.
“The protein of the soybean milk seems to contain all
the essential amino acids to make it a complete protein. It is
poor in fat soluble and anti-scorbutic vitamins (the juice of
soybean sprouts may be used to supplement this deficiency),
in sodium chloride and perhaps calcium. Because of its
low carbohydrate content, the milk does not possess the
sweetness of cow’s milk.
“In competition with the bovine milk, soybean milk
has in its favor the following facts and dietetic advantages:
It may be produced with less contamination, it is free from
tuberculosis, it may be produced more cheaply, and its casein
breaks down much more readily than the casein of cow’s
milk.
“Soybean milk is recommended by Y. Noorden in cases
of gastric and duodenal ulcer, states of peritoneal irritation,
hyper-secretory conditions of the stomach, disturbances of
the motility of the stomach, in conditions with edema where
food poor in sodium chloride is required, cholecystitis,
cirrhosis of the liver, diabetes, and in cases where a very
nutritious diet is desired.” Address: Madison, Tennessee.
2723. Dorsett, P.H.; Morse, W.J. 1930. Miso in Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: * = After description of best photos. Page 3487
(8 Jan. 1930). Photos of the side and top of a small wooden

tub (6 inches diameter, 4 inches high) of Kairyo Hishio,
made by the Takagawa Co., Noda, Japan. “This form of miso
is mixed with rice and eaten.” The tub is bound with strips of
bamboo and tied with three strands of rice straw rope. Note:
Hishio is a seasoning with a consistency somewhat like that
of applesauce–much softer than that of miso. Page 3488.
Photos shows the same product in small jars 2½ inches in
diameter and 3½ inches high.
Page 3596 (17 Jan. 1930, Tokyo). “Went to the Chikuma
Miso Factory, one of the largest concerns of this kind we
have seen. They use 200 bushels of dry soybeans and an
equal amount of rice per day.”
Pages 3598-3601. Photos show: Catties or casks of miso
in front of Chikuma Miso Factory. Same view showing paper
covering cask. Loading casks of miso onto truck in front of
factory. “Ricks of just recently returned empty catties in front
of Chikuma Miso Factory ready for cleaning and refilling.”
Two Japanese men standing by empty and filled catties of
miso. Inside Chikuma Miso Factory, two men standing by a
tall vat of miso with four casks on the floor in front of them.
One man is holding a long pole.*
Pages 3633-3636 (21 Jan. 1930, Tokyo). Photos show:
Miso ingredients on a bamboo sheathe/culm. Five different
kinds of miso on a bamboo sheathe. Miso as sold wrapped in
a bamboo sheathe plus the Japanese label measuring 4.6 by 7
inches.
Pages 3733, 3735, 3738-3739 (31 Jan. 1930, Tokyo).
Photos show: (1) A cylinder of commercial miso (3 inches
diameter, 8 inches long) with labels, side and top views. (2)
Miso (which contains turtle blood) in a small eight-sided
wooden box (3¼ inches across), with label. (3) Two glass
jars containing miso, with labels; side and top views. (4)
Two small square boxes (4 by 4 inches) containing miso, one
closed the other with top off to show miso.
Page 3818. Photo of miso wafers with package,
purchased in a confectionary shop in Yokohama, Feb. 7.
“These wafers are very good.” Page 3820. Photo of two
packages of Okazaki Miso [Hatcho Miso], “said to be a
famous brand.” One is wrapped (apparently in bamboo
sheath, showing label), one unwrapped. Package is 3½
inches wide and 8 inches long.
Page 3895. Photo of glass jar of Rikyu miso with label,
purchased in Tokyo Feb. 13 for 50 sen a jar.
Page 3897. Photo of small jar of Kinzanji Miso (3 views
with label). Sells in Tokyo for 30 sen each.
Page 3902. Photo of small wooden box of “Tori
[chicken] Miso.” Sells in Tokyo for 35 sen each.
Page 3974-3975 (Feb. 21). Visit Sendai Miso Jozo Jo,
Sendaitenai, Oimachi, Tokyo. “Learned that much of their
miso for local consumption is only aged for a week or ten
days to two weeks, but that Miso for export trade to Canada,
the United States and other countries is aged much longer,
a year or more. This concern uses annually about 50,000
bushels of soybeans and an equal amount of rice for making

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1006
Miso–plus 25,000 pounds of salt. Their yearly output is
about 12,000,000 pounds. The wooden casks used to pack
the Miso contain 200 pounds net weight and sell wholesale
at Yen 10.00 to 13.00 per cask. For shipment abroad they
use the standard 4½ gallon soy sauce wooden cask. It has
a capacity of about 40 pounds and sells delivered at San
Francisco at Yen 2.50 to 3.00 per cask.”
Pages 3978-3979. Photos taken at Sendai Miso Jozo in
Tokyo show: (1) Steamed rice spread on out rice straw mats
in a wave pattern covering the entire floor of a large room.*
After cooling, rice bacteria (Koji [sic, koji starter]) is added,
and after three days the malted rice is mixed with boiled or
steamed soybeans in the making of soybean miso. (2) Miso
mashing tubs (usu) used for mashing boiled soybeans when
making miso.* Each tub is made from a hollowed tree trunk
and first used by Lord Governor Date in the “Year of Kaiei”
about 300 years before the start of the Meiji Period (in 1868).
Note: Daté Masamune (DAH-tay Mah-sah-MU-nay; lived
1567-1636) of Sendai was the first Japanese to make miso in
a factory, starting in the early 1600s.
Page 4022, 4024 (Feb. 23). Photos: A slice of large
white Japanese radish (daikon) which has been preserved in
soybean miso. Thin sugared cookies [rice crackers] named
Satou Miso Senbei, in which soybean miso has been mixed.
Pages 4082-4086. Photos of handsome boxes of miso
with labels each purchased in the food department of a large
department store in Tokyo. (1) Box (4½ by 6 inches) of
Kinzanji Miso. “Kinzanji is the name of a temple in Kyoto
and this miso was first concocted by a priest in this temple.”
(2) Box (4½ by 6 inches) of Saikyo Miso. “A form of white
miso sweetened, and containing a large amount of rice.” (3)
Box of Wasabi miso, Japanese horseradish mixed with miso.
(4) Box of Tori miso, which has chicken meat in it. (5) Box
of Goma miso, which has sesame seeds mixed in.
Page 4140. Photo of rice bacteria (koji [sic, koji
starter]) from T. Aseda Miso Factory, Tokyo, Feb. 28. Name:
Kuroban Moyashi. Used in the production of miso malt [rice
koji]. The contents of this package will inoculate 5 koku (25
bushels) of rice. Price: 0.35.
Pages 4313-4322 (12 March 1930). Went to Shimbashi
Station and took the electric tram for Oimachi, Tokyo,
to visit the Sendai Miso Jozojo Miso factory. Photos: (1)
Interior of miso mixing room. Bean crusher and mixer were
invented by this company. (2) Shipping room, where casks
of miso are weighed and loaded into trucks for delivery.* (3)
Large soybean steamer with live steam. (4) 300 year old usu
for crushing soybeans. (5) View of a room full of wooden
miso tanks/casks [vats] curing from above the top of the
vats.* The top of each vat is weighted with rocks. Each room
contains more than 80 vats. Each cask is about 7 feet high
and 8-10 feet in diameter. The miso is aged here for a year
or more. The company has several such rooms. (6) Soybean
steamer in operation. (7) A large pile of rice koji ready to
mix with an equal amount of cooked soybeans. To the right

is a portion of a small wooden mixing tub with bamboo
hoops. (7a) “A boy using stilts made of bamboo. This picture
was made just as we were leaving the Sendai Miso factory.
(8) Two wooden casks [kegs] of miso, packed and ready to
ship to San Francisco, California.* “They have considerable
trade there for this product.” (9) A cooper at the Sendai Miso
Factory seated on the ground and making bamboo hoops for
hooping miso casks.*
Page 4344-4345 (March 10). Photos: (1) Small box and
label of white miso (Shiro miso) made from polished rice
and soybeans. Purchased from Mikonaya Miso Co., Tokyo.
The three characters are written horizontally from right to
left. White miso is not used as extensively as red miso. It is
“used on special occasions in soups and eaten as cheese with
other foods. White miso is much more expensive than red
and has more rice in it.” (2) Small circular box of rice koji
from Mikawaya Miso Co. Can be used to make white miso
or sake–rice wine.
Page 4390-4391 (20 March 1930, Tokyo). Photos: (1)
Boxes of the various ingredients used in making Sendai
Miso. From left to right: Dry soybeans, soaked soybeans,
polished rice, steamed rice, steamed rice with koji and salt,
rice mould (koji), salt mixed with steamed soybeans and
moulded rice, finely ground soybeans, coarse miso one week
old, coarse miso one year old. “These were received from
the Sendai Miso Factory, Tokyo, Japan, March 20, 1930.” (2)
Vegetables preserved in red soybean miso. The vegetables
are Japanese white radish (daikon), cucumber, burdock root,
small vegetable melon [uri] and egg plant [eggplant].
Page 4444-4445 (23 March 1930). Photos at the Sendai
Miso Factory, Tokyo: (1) Steamed soybeans cooling on a
floor in a wave pattern. “After the beans are cooled, they are
mixed thoroughly with molded rice [koji] and salt (shown
in the background in a mixing machine). The mixture is
placed in large curing vats and allowed to cure for about
three months.” (2) A second view of the same room from
a different angle. Address: Agricultural Explorers, USDA,
Washington, DC.
2724. Dorsett, P.H.; Morse, W.J. 1930. Tofu in Tokyo,
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3469 (8 Jan. 1930). Tokyo, Japan.
“Worked at the office until about 10 or 10:30 then took our
camera and went out to get pictures and information about
Tofu, soybean curd.
“We visited a place not more than half a dozen blocks
from the Sankaido Building and got a nice lot of information
about making tofu. Also secured a few pretty good pictures.
An elderly Japanese lady fried (or seared as we would
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say) the cakes about 3 by 9 by ½ to ¼ of an inch in thickness,
over a charcoal fire [to make grilled tofu or yakidofu] on the
street or side walk in front of their house.
“Detailed information about the making of this tofu
will be found in the special report on soybeans and soybean
products, which will be a special report added at the end of
our exploration work.
“We saw for the first time fried Tofu which had had
chopped carrots added to it [ganmodoki]. We had not prior
to this known of vegetables of any kind being added to or
mixed with the bean curd or Tofu before frying.
Pages 3470 to 3471. Photos show: (1) “Soja max.
Tofu, bean curd. Tokyo, Japan. A nearby view of an elderly
Japanese lady frying Tofu on the street. Children and Mr.
W.J. Morse are looking on.” (2) An elderly Japanese lady
frying or searing Tofu. To the right, children are watching
the operation, and so are Mr. Morse and Suyetake, in the
background. (3) “A fairly nearby view of an old Japanese
lady fanning a charcoal fire over which she is frying or
searing tofu.” (4) “Cakes of soybean curd piled upon bamboo
strip supporters [arranged on bamboo mats] and weighted
to express the surplus moisture before frying. A metal two
prong piece [skewer] is run through each to handle them
with” (negatives #44714 to #44717).
Pages 3472 to 3473. Tofu in Tokyo. Photos show: (1)
“A fairly nearby of an old Japanese lady turning the cakes of
Tofu she is frying [sic, grilling] over a charcoal fire.” Note
1. The rectangular charcoal brazier appears to be about 14
inches long, 8 inches wide, and 8 inches deep. This is the
same old Japanese lady described on pages 3470-3471. (23) “An old Japanese lady fanning a charcoal fire and frying
[grilling] Tofu on the street, not far from the Sankaido
Building.
(4) A nearby view of five large cakes of skewered tofu
being grilled on a brazier over a charcoal fire. (Negs. #44718
to #44721).
Page 3476. “Oblong piece of fresh soybean curd which
had been toasted over a charcoal fire... This is used in soups
and also cooked with vegetable mixtures. Purchased from a
bean curd factory, Tokyo, Jan. 8. The piece is 7½ inches long
and 2½ inches wide” (Neg. #44736).
Page 3477. “Phaseolus angularis. Adsuki bean.
Packages of adsuki bean flour purchased in a store, Tokyo,
December 24, 1929. This is a sweet flour used in making
sweet bean soup. Package 3 1/8 inches long; 1½ inches wide.
D. & M. #3100 (Neg. #44737).
Page 3478. Soybean. This soybean product is sold in
tubs from Tokyo small stores, and is known as ‘Gomoku
Mame.’ It consists of a mixture of five cooked products,
namely: soybeans, lotus root, fish sausage, seaweed and
burdock roots.” Purchased at a small grocery stand in Tokyo,
Jan. 6. “It is eaten just as it is. Product is on bamboo leaf
which measures 8 inches long and 5 inches wide” (Neg.
#44738).

Page 3481 (8 Jan. 1930). “Fried soybean curd cakes. The
round cake (D. & M. #3096) is known as ‘Ganmodoki,’ and
is fresh bean curd mixed with chopped carrots. The cakes
are fried in mustard [rapeseed] oil until brown and sell for
three sen each. Each cake is 4½ inches in diameter and 3/8
inch thick. The oblong cake (D. & M. #3097) is known as
‘Aburage.’ It is a fresh bean curd mixed with chopped carrots
and fried in mustard oil until brown. The cake is 8½ inches
long, 3 inches wide, and 3/8 of an inch thick. Sell for three
sen. These forms of fried bean curd are eaten when dipped in
soy sauce and also in soups” (Neg. #44741).
Note 2. This is the earliest English-language document
seen (April 2013) that contains the term “Fried soybean
curd” or the term “Fried soybean curd cakes.”
Page 3532 (11 Jan. 1930). “A soybean preparation used
as a health drink, ‘Almen: The Health Food Drink.’” Sold
in a can whose front and back are shown. “Manufactured
from soybeans by the Nippon Almen Shokuryo Co., Ltd.,
near Kobe, Japan. This form of flour is also used in making
confections. Packages of 3 1/8 inches high and 2 1/8 inches
wide” (Neg. #44758). Note 3. Soy flour is apparently used to
make the canned health drink.
Page 3533. “Dried and frozen bean curd. The fresh bean
curd is cut into small blocks, frozen and then dried. Used
commonly in soups. Packages 2 5/8 inches high and 2 1/8
inches across” (Neg. #44759).
Note 4. This is the earliest English-language document
seen (April 2013) that uses the term “Dried and frozen bean
curd” to refer to dried-frozen tofu.
Page 3534. Photo of a package of cooked and sugared
adsuki beans, 7½ inches long and 3¼ inches wide (Neg.
#44760).
Page 3535. “Candied soybeans and other products.
Sticks of candy in which are imbedded black soybeans
(green germ), yellow soybeans, peanuts, peas and sorghum
seed. Box 8½ inches long and 6 7/8 inches wide” (Neg.
#44761).
Page 3537 (13 Jan. 1930). “Got down to the office pretty
early and got the pictures made yesterday jacketed and the
legends written.
“About 10 a.m. went to the American Consulate with 8
packages to go forward today in the diplomatic pouch to the
office. Six of these 100 to 106, contain seed, 107 contains
pamphlets and other publications.
“About noon we went down the street and made a few
pictures at a soybean curd factory. A little later we developed
those, they were only fair, but are about as good as we can
get in view of the conditions.
“In the afternoon we packed and sewed up two parcels
of soybean products to go forward to Washington [DC] at the
first opportunity. We are having really wonderful weather,
not very cold and sunshiny and bright.”
Page 3538. “Soybean candy. Small cylindrical pieces
of candy in which are imbedded medium small roasted
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soybeans. This picture is natural size” (Neg. #44762).
Page 3539. Adsuki bean flour. Box containing 24 small
papers of sweetened adsuki bean flour which is used in
making sweet soup” (Neg. #44763).
Page 3540. “Bean curd factory (soy). “View showing
furnace and boiler where ground soybeans are being boiled
for making soybean milk. To the left of the furnace is a tub,
into which the milk is strained and made into curd. Tokyo”
(Neg. #44764).
Page 3541. “Bean curd factory. View showing a stack
of oblong blocks of fresh bean curd which are to be slightly
roasted over a charcoal fire [to make grilled tofu / yakidofu]
(Neg. #44765).
Page 3542. Bean curd factory. View showing stone
mill for grinding soaked soybeans into a mash for making
soybean milk and bean curd. Above the hopper is a small
round tank of water from which flows into the hopper of
beans, a small stream of water while the beans are being
ground” (Neg. #44766).
Page 3543. Soybean curd factory. View showing the
furnace and boiler where the ground bean mash [gô] is boiled
in making soybean milk. To the left of the furnace is the
wooden tub into which the milk is strained, and where the
magnesium sulphate solution is added to form the bean curd.
To the extreme left is the partitioned rectangular box into
which the bean curd is dipped and pressed into blocks” (Neg.
#44767).
Page 3544. “View inside soybean curd factory showing
in background stone mill for grinding the beans; on the right
the oblong charcoal fire box for roasting blocks of the fresh
bean curd; and in the foreground and on the left stacks of
blocks of bean curd ready to be roasted. The tub in the center
is where the blocks of bean curd are placed” (Neg. #44768).
Page 3545. “Inside the bean curd factory showing a
stack of oblong blocks of fresh bean curd with long handled
forks [skewers with several prongs] in one end. These
blocks are ready to slightly roast over a charcoal fire”
(Neg. #44769). Address: Agricultural Explorers, USDA,
Washington, DC.
2725. Prairie Farmer (Indiana Edition). 1930. Our pioneer
soybean grower: Adrian A. Parsons experimented with soys
forty years ago. 102(2):6, 26. Jan. 11.
• Summary: This story was published about five months
after Adrian Parsons died. “The man who probably exerted
the greatest influence on the early development of the
soybean industry in Indiana was the late Adrian A. Parsons
of Hendricks county. He it was, as nearly as I can learn, who
first imported soybean seed from Japan to Indiana, and grew
the crop–first in a garden, and later on a scale so large that he
sold beans by the carload. He experimented with the crop for
years, and as he learned he wrote up the results of his work
for the farm papers. He firmly believed that he had found one
of the best legume crops that could be grown in Indiana, and

he wanted other farmers to learn about it.
“Mr. Parsons had an insatiable curiosity regarding plant
life, and his experiments with corn and soybeans and other
plants gave him pleasure and recreation. A severe gunshot
wound, sustained during his Civil War days, had left him far
from robust, and the fact that he was unable to stand a heavy
day’s work in the field gave him more time for studying and
writing.
“One of his sons, Norman E., who is a large farmer and
soybean grower in Hendricks county, says that as nearly
as he can figure out, it was in 1886 or ‘87 that his father
bought his first batch of seed, and it is his impression that
he imported them from Japan. It was believed that soybeans
could be used as a substitute for coffee, among other things,
and Mr. Parsons’ curiosity was thoroughly aroused.
“The new plant did well. Mr. Parsons read everything
he could find on the subject of soybeans, and as he enlarged
his acreage he was delighted to find that both the hay and
the beans were eagerly eaten by all classes of livestock. He
began to grow the crop in earnest.
“During all of the early years he was forever
experimenting, and his writings indicate that he was familiar
with all problems of inoculation, cultivation and utilization
of the crop. It was unfortunate that clippings were not kept
of his articles on soybeans, but among his effects there
was found a collection of manuscripts, a number of which
doubtless appeared in the farm press.”
One manuscript revealed that Parsons had tried for a
number of years, unsuccessfully, to get red clover bacteria to
grow on and inoculate soybeans. “His work with soybeans
led to acquaintance and friendship with the late Joseph E.
Wing, the ‘apostle of alfalfa.’ In later years he began to
grow alfalfa, probably through Mr. Wing’s influence, and
in a clipping from ‘The Ohio Farmer’ which unfortunately
is not dated, Mr. Parsons went on record as listing the
soybean second to alfalfa, which he characterized as ‘king
of the legumes.’ That by no means meant that he had lost his
enthusiasm for soybeans, as he continued to grow this crop
in large quantities. He sold seed by the carload to the Wing
Seed Company of Ohio.”
Another undated manuscript, which was marked ‘For the
Department of Agriculture,’ was written after he had grown
24 successive crops of soybeans. His highest yield had been
30 bushels/acre and his lowest 10 bushels. He grew one acre
of soybeans the first year he tried them and 140 acres the
year this manuscript was written.
“In another manuscript, which was apparently written in
1902, and which was marked ‘for the Farmer’s Guide,’ Mr.
Parsons stated that the seed should be covered very lightly,
that he found that drilling in rows gave best results, and the
early cultivation was exceedingly important.
“Mr. Parsons passed away last August. He lived to see
the soybean develop to a crop almost of major importance
in Indiana, and his satisfaction in seeing his own community
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become a leader in soybean production must have been
great. He was a prophet who was recognized in his own
community. The entire state may well give him credit for the
big part he played in developing soybean growing into an
industry which is destined to add millions to the wealth of
Indiana.”
A photo shows: “Adrian Parsons of Plainfield, Indiana,
pioneer soybean grower of the Middle West. Originator of
Mikado soys. He was past 80 when this picture was taken.”
Letter from Lee Parsons, great-grandson of Adrian
Parsons. 2000. April 4. “I believe it was Prairie Farmer
writer Dave Thompson who wrote this article. Dad (Edgar
Parsons) remembered Thompson’s visit and interviewing
people in Hendricks County about Adrian.”
2726. Morse, W.J. 1930. Re: Soybean products collected.
Trip to Manchuria and China. Letter to Dr. E.A. Hollowell,
Office of Forage Crops, USDA, Washington, DC, Jan. 12. 2
p. Typed, with signature on USDA letterhead.
• Summary: “Dear Holly: I have your letter of December 16
with reference to the soybean products and the more I collect
over here the less inclined I am to loan them out... In my last
such experience, I fitted up a soybean product exhibit for
some sort of health food show in New York City and I never
did get it back although we had considerable correspondence
about it. As I recall I even took it up with the Secretary [of
Agriculture] because they wanted it for a permanent exhibit
and so I was out a nice exhibit which it took me considerable
time to get up. After that I would not let anything go out
unless I had several products of the same kind but it cured
me of fixing up exhibits for any one or letting out products or
pictures that I could not easily duplicate.
“Therefore, even with Dr. Burlison I do not know of any
of the products we have in the office that I care to let out...”
“Last week we visited a large soy sauce factory [almost
certainly Kikkoman] at Noda-Machi, about a three hours’
run from Tokio... They use twenty thousands of bushels of
soybeans annually and the same amount of wheat.”
“I was rather anxious about the work but as you state if
the Arlington [Farm in Virginia] work can be arranged, you
and Lee can hold things until I return. I think that this can be
arranged so that Lee will not be over-loaded with the work
now on hand and the new introductions we are sending in...
“Dorsett is making pictures of the various [soybean]
products as they are collected and making pictures that can
not be beat.
“The beancurd, miso and natto factories are mighty
interesting and we are getting lots of good data and pictures
as well as samples of the varieties of beans used. The
beancurd factories are only small places but they are very
numerous and each has its own way of making the curd.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Tokio, Japan.
2727. Dorsett, P.H.; Morse, W.J. 1930. Work in Tokyo,
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3553 (14 Jan. 1930, Tokyo). “Worked at
the office today preparing, packing and sewing up five parcel
post packages of soybean and other plant products to go to
Washington [DC].
“We will have a good sized shipment for the diplomatic
pouch about two weeks hence.
“Got the five backs for our picture albums finished up
tonight. By tomorrow night we think we can use them to
cover the leaves on which we have already mounted our
pictures.
“Today Ruth [Dorsett’s daughter-in-law; the widow of
Dorsett’s son] completed our field trip report for October and
expects to page it tomorrow.
“We got behind in our trip report for October,
November and December on account of not developing the
pictures made in Chosen [Korea] until after our return to
Tokyo. However we hope to get this work pretty well up
to date before we transfer over to Dairen, Manchuria, this
coming March.” Address: Agricultural Explorers, USDA,
Washington, DC.
2728. Dorsett, P.H.; Morse, W.J. 1930. Soybean oil and cake
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3270 (28 Jan. 1930). A photo (neg.
#44859) shows the front of a half-gallon can of Nisshin
Salad and Frying Soybean Oil, sold by Nisshin Oil Mills Ltd.
of Tokyo.
Pages 3555 and 3556 (15 Jan. 1930). The authors visited
the Office of the Nisshin Oil Mills Ltd. of Tokyo and met
the Director, Mr. L. Sera. “The output of their small mills
in Japan are used at home, and all the bulk of that made by
their 19 mills in Manchuria. Mr. Sera admitted that they
are very much interested and concerned about what the
American Congress will finally do about putting a tariff on
soybean oil and cake. He told us that their company sends
considerable oil cake to America. Japan proper imports from
Manchuria upwards to 15,000,000 tons of oil and cake. He
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also told us that Manchurian oil cake brings $40.00 per ton
f.o.b. Seattle.” Address: Agricultural Explorers, USDA,
Washington, DC.
2729. Burns, C.C. 1930. Farmers to market soybeans:
Illinois cooperative formed to handle crop. Wallaces’ Farmer
55(3):100-01. Jan. 18.
• Summary: “A membership campaign to sign up the
entire soybean crop in the highest producing region in the
United States is the object of the new Soybean Marketing
Association, organized and incorporated in Decatur, Illinois.
The meeting was attended by 138 leading soybean producers
from 34 counties.
“The association will begin the cooperative marketing
of soybeans as a commodity with the 1930 crop. A board
of fifteen directors will have entire charge of the sale of the
commodity in Illinois which produces 33 per cent of the
entire crop in the United States. The soybean industry has
appeared in commercial production in this country during
the last two years and it is expected to become one of the
commercial giants in the industrial world...”
The home office of the association is located at
Champaign, Illinois, with John W. Armstrong of Champaign
as its first president. The fact that Illinois is America’s
leading producer of soybeans, accounting for 33% of all the
nation’s total, “is due to the activity of the Farm Bureaus in
the state.” They began promoting the soybean in Illinois in
about 1913 or 1914 in a few counties; Champaign county
was the pioneer.
“The contract system was started with the 1928
crop. It was a plan worked out by the Farm Bureaus over
the state with the assistance of representatives from the
University of Illinois, the Grange League Federation of
New York, the American Milling Company, and Funk
Brothers, cooperating. The contract was carried into the past
season with the same groups. The fact that the producers,
processors, consumers of feed, the extension service and the
Farm Bureau cooperated in the first contract, was of great
benefit to all concerned... Contracts beginning the first year
covered about 800,000 bushels and in 1929 should run close
to one million bushels.”
“The first urge to contract soybeans in Illinois came
from the fact that the Grange League Federation, which is
a farmers’ cooperative buying association, wanted better
protein feed for their dairy cows. Soybeans produced in
this country, it was found, were more valuable for feed than
imported beans from the orient. It was this fact that made a
feed outlet for Illinois farmers possible. Soybeans before the
past two years have never commanded the prices that they
have since good outlets were established.”
“In 1914 only 2,000 acres of soybeans were planted in
Illinois. This acreage increased to 776,000 acres in 1927.
The largest buyer of soybean oil in America predicts that
the soybean crop will become ‘one of the giants in our

commercial life, altho it is not heralded to a curious world in
flaming newspaper headlines; nor is it an industry that will
ever be as popular as the radio or moving pictures, but in its
own inconspicuous way it is destined to play a role that will
in time perhaps overshadow the other crops in importance.’”
The general aims and objects of the organization as
outlined by L.J. Norton of the University of Illinois are: To
represent soybean growers in the commercial problems of
the industry. To negotiate with buyers of beans the prices
and terms of sale for beans. To make local arrangements
for shipping out beans. To encourage the research work
necessary for the development of standards. To educate
growers as to the relationship between production practices
and quality in order to encourage production of high
quality product. To keep soybean growers informed on
the commercial possibilities and limitations of soybean
production. To educate soybean growers in the economical
problems of the industry.
Soybean oil has great potential for use in soap, paint,
and for a number of other purposes.
2730. Dorsett, P.H.; Morse, W.J. 1930. Work in Tokyo,
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3617 (20 Jan. 1930, Tokyo). “Got parcels
118, 119, 120 and 121 over to the post office early this
morning so as to be sure that they would be there when
the truck called about noon for the packages to go on the
commercial steamer sailing Tuesday 21st from Yokohama.”
“During the day, a bag containing 200 or 300 samples of
soybeans came in from the Tokachi Agricultural Experiment
Station, Obihiro, Hokkaido, so we went to work on writing
them up and as soon as this has been accomplished we will
get them packd for shipment.
“We also wrote Mr. Ryerson detailed letters concerning
shipments made Saturday and today” [Monday]. Address:
Agricultural Explorers, USDA, Washington, DC.
2731. Dorsett, P.H.; Morse, W.J. 1930. Tofu in Tokyo,
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3717 (28 Jan. 1930). Tokyo. “Long thin
fried cakes of Tofu [aburage], also angular thick cakes. D. &
M. #3751-52 (neg. #44856).
Page 3718. Fresh soybean curd in a block. The piece at
the [left] end was cut off to show the thickness of the block
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(neg. #44857).
Page 3719. Soybean tofu in small fried cakes.
Vegetables of several kinds have been added to and cooked
with these tofu cakes” (neg. #44858).
Page 3786 (3 Feb. 1930). “Kudzu starch used for
making thin gruel for invalids. It is also used as a covering
for confections. The box measures, actually, 1¼ by 3
inches.” On the front is written “Ryusuki Kuzu. Delicious
and nourishing” (neg. #44877).
Page 3787. “Dried and frozen bean curd used in soups
and mixed in vegetables when cooking. Box measures 2 3/8
inches by 6 7/8 inches” (neg. #44878).
Page 3823 (5 Feb. 1930). “Inarisushi” [Inarizushi].
“Pieces of fried rice-stuffed bean curd, (about life size)
the pieces of curd are about 4 inches over all. This was
purchased at a food stand in Tokyo, Japan, Feb. 8th, 1930. D.
& M. #3787 (neg. #44899).
Page 3868 (13 Feb. 1930). Tokyo, Japan. “This picture
shows the ingredients used in making bean curd and a fresh
piece of bean curd. Top row, from left to right: The byproduct [okara] which makes a good stock feed; soybean
milk; coagulator [coagulant]. Middle row: piece of fresh
bean curd; ground soybeans thinned for boiling. Bottom
row: dry soybeans; soaked soybeans; ground soybeans”
(neg. #44902). Address: Agricultural Explorers, USDA,
Washington, DC.
2732. Albrecht, Wm. A.; Turk, Lloyd M. 1930. Legume
bacteria with reference to light and longevity. Missouri
Agricultural Experiment Station, Research Bulletin No. 132.
19 p. Jan. [31 ref]
• Summary: “Summary and conclusions: The general
inference that the sunlight is destructive to legume bacteria
in soils because of the generally accepted bactericidal effect
of the sun is unfounded. Soils in which inoculated legumes
had been grown were dried in the sunlight and in the dark
and no differences were apparent in production of nodules by
these when used as inoculation.
“Legume bacteria remain viable for a long time in dry
soils. Dried soils, carefully stored, retained viable bacteria
for four years, as indicated by their ability to produce
nodules in numbers comparable to those by soils maintained
under natural conditions, but free from contamination by
legume bacteria. No differences were noticeable when the
soils were limed and fertilized, or when they were of a higher
degree of fertility with reference to nitrogen and organic
matter. This suggests that soils to be used for inoculating
purposes may be dried, and stored from one season to the
next or longer, and still serve this purpose well.” Address:
Soils, Columbia, Missouri.
2733. Kinney, E.J. 1930. Soybean project: Junior 4-H clubs.
Univ. of Kentucky College of Agriculture, Extension Div.,
Circular No. 94 (Revised ed.). 14 p. Jan. [7 ref]

• Summary: “The objects of the soybean project are (1) to
familiarize the boys and girls with the culture of soybeans
and their value to the agriculture of Kentucky and (2) to
increase the interest of the farm boys and girls in farm life.”
Contents: Introduction. The kind of land to select. The
question of fertilizers. The preparation of the seed-bed. When
to plant. The choice of variety. Inoculate legumes. Seeding
operations. Cultivation. Harvesting soybean hay. Harvesting
soybean seed. Threshing soybeans. Selection of exhibits.
Club score card–soybeans. Records. The story of the project.
Address: Lexington, Kentucky.
2734. Morse, W.J. 1930. Soybean utilization. Farmers’
Bulletin (USDA) No. 1617. 27 p. Jan. Revised 1932.
• Summary: Contents: Introduction. Soybeans for human
food: Dried beans (“The Easycook and Hahto varieties,
however, cook fully as soft as other beans.” Also used
as a substitute for coffee or for salted peanuts), green or
vegetable beans (“The Hahto and Easycook varieties have
been found especially valuable for use as green beans”),
soybean flour, soybean oil, soy sauce, soybean sprouts,
soybean vegetable milk (“used so extensively in China.”
Also mentions the residue [okara]), soybean curd. Soybeans
for livestock: For swine, dairy cattle, beef cattle, sheep,
poultry. Soybeans for oil: Methods of processing beans for
oil, utilization of soybean oil. Soybean meal: Soybean meal
for human food, soybean meal for stock feed, for swine, for
dairy cattle, for beef cattle, for poultry. Soybean meal as a
fertilizer. Miscellaneous uses of soybean meal. Soybeans for
hay: Soybean hay for dairy cattle, for beef cattle, for horses
and mules, for sheep, for swine, for poultry. Soybeans for
pasturage: Swine, sheep, or poultry on soybean pasturage.
Soybeans for silage. Soybeans for soilage [green crops
for feeding confined animals; a term first used in 1928].
Soybeans for soil improvement. Soybean straw: Feeding
value, and fertilizing value of soybean straw.
“Soybean milk in the form of a powder is a commercial
product in some European countries, and in parts of the
United States it has been used in special feeding cases”
(p. 5). “In many cities in the United States having a large
oriental population fresh bean curd may be found in the
Chinese and Japanese markets” (p. 6).
Photos show: (1) Six men steaming soybeans while
making miso in Japan. (2) Muffins made from wheat flour
and soybean flour. (3) Making soy sauce in a Chinese
courtyard. (4) Grinding soybeans with a stone mill to
make soybean milk in China. (5) “Blocks of freshly made
bean curd, ‘tofu,’ as sold in the markets of the Orient.”
(6) Loading soybean oil in tanks at a soybean oil mill,
Harbin, Manchuria. (7) Soybean cakes awaiting shipment
at a Manchurian port. (8) Hogs in a field of soybeans. (9)
“Pasturing soybeans and corn with sheep is a common
practice in the Corn Belt states.” (10) Corn and soybean
plants growing together for use as silage; a boy is standing
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by the plants. (11) “A fine growth of soybeans to be used
for soiling.” Address: Senior Agronomist, Office of Forage
Crops and Diseases, Bureau of Plant Industry, Washington,
DC.
2735. Woodworth, C.M. 1930. Abortive seeds in soybeans.
J. of the American Society of Agronomy 22(1):37-50. Jan. [2
ref]
• Summary: Studies on occurrence of abortive seeds
in soybeans showed that the there was considerable
abortiveness, varying among the varieties studied from
9.4% to 22.2%. Certain varieties were significantly different
in average percentages of abortion. Within each pod, seed
abortion was most frequent in the basal position [nearest the
stem], least frequent in the tip position, and intermediate in
frequency in the middle position of the pod. On the plant,
seed abortion was greatest at the tip or top, least at the center
of the plant, and intermediate in frequency at the base.
Address: Chief in Plant Breeding, Univ. of Illinois, Urbana.
2736. Unknown Tokyo newspaper. 1930. Ancient beanthrowing rite will be observed tomorrow: Many who still
believe in practice to take part in traditional ceremony in
their homes and at shrines and temples. Feb. 2. p. 1-2.
• Summary: In his personal scrapbook, Morse included with
this English-language article with no date or newspaper
name: “All the streets in towns and cities of the Empire, will,
according to tradition, be infested with devils tomorrow and
many persons will attempt to drive them out of their houses
with a time-honored ceremony of bean-throwing known as
tsuina.”
Note: Setsubun rituals include tsuina and mame-maki
(bean-scattering), also known as mame-uchi. Tsuina (also
referred to by other names like “oniyarai,” is an exorcism
rite. Introduced from Tang China, tsuina was originally held
on the eve of the New Year. Mame-maki, the custom of
scattering roasted beans to expel evil spirits, seems to have
begun in the Muromachi Period {1392-1573}. Although
members of the court and upper classes maintained a
distinction between tsuina at the end of the year and beanthrowing at setsubun, commoners in many locations often
blended the two customs. Source: Encyclopedia of Shinto, at
Setsubun).
“Dried [soy] beans are roasted during the day and
prepared for use in the evening.
“When dusk sets in the head of the family may be heard
shouting ‘Oni was soto, fuku wa uchi. Oni was soto, fuku
wa uchi,’ throwing beans as he shouts. This means ‘Out with
devils; come in good luck.’ Then children are heard shouting
and running about in an effort to gather the greatest possible
amount of beans as their father throws them at the devils in
each corner of the rooms in the house.”
One of the most prominent Shinto shrines at which
the bean-throwing will take place is the Kompira Shrine

(Konpira Jinja) in Toranomon, about one mile north of Shiba
Park, Tokyo. “At this shrine more than 2 bales of [soy] beans
are expected to be thrown at the crowds which will throng
in front of the shrine. Several professional wrestlers, well
known actors and musicians will act as toshi-otoko (bean
throwers).
“The bean-throwing ceremony at the Gojo Tenjin Shrine
in Kameido is extremely interesting. It preserves the most
primitive form of the custom.” The custom is said to date
back to 706 A.D. when a deadly epidemic swept Japan.
On the same page as article, Morse included several
photographs: (1) 1931–W.J. Morse feeding deer in Nara,
Japan. (2) K. Murochi, W.J. Morse and K. Matsushima at
a soybean seed fair in Kung Chuling, Manchuria. Note:
Kungchuling, Chilin -> Gongzhuling, Jilin. (3) 1930
July–Suyetake, W.J. Morse, and P.H. Dorsett in Dairen,
Manchuria.
2737. Dorsett, P.H.; Morse, W.J. 1930. Setsubun and roasted
soybeans in Japan (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3785 (3 Feb. 1930–Tokyo). “Today is
‘Setsubun’ or ‘Division of Seasons’ and is to all Japanese a
change of seasons according to the lunar calendar. Spring
begins tomorrow and winter ends today. It is also known
as ‘Mame-Maki’ or ‘Bean Scattering Day.’ In the evening,
every Japanese home practices a traditional and peculiar
ceremony called ‘Mame-Maki’ or ‘Bean Scattering.’”
Note 1. This is the earliest English-language document
seen (Dec. 2012) that uses the term “bean scattering” (or
“bean-scattering ceremonies”) to refer to the Japanese
practice of mame-maki.
“The people in the house scatter parched soybeans in
and out of the houses loudly shouting ‘Fortune in, Devils
out,’ thus calling in the year’s fortune and driving out any
probable misfortune from the household. Bean-scattering
ceremonies (it is considered a religious rite) were held in
all temples and we understand a large temple in Shiba Park
used twenty-five bushels of parched soybeans in the bean
scattering ceremony. So we will have to score another use of
the soybean as ‘Devil Chasers!’”
All of the following describe photos unless otherwise
stated: Page 3788. “Twisted oblong pieces of white sugar
candy with greenish yellow roasted soybeans. This candy
is made after the manner of peanut candy at home. Size of
paper bag is 7 by 9½ inches.”
Page 3789. “Twisted pieces of molasses candy [each
about 3 inches long] with small roasted soybeans (yellow).”
Pages 3790-91. Small puffed rice and roasted soybeans.”
Bag is 6 by 9 inches.
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Page 3792. Puffed and roasted soybeans which are used
on Scattering Day, February 1st.”
Page 3819. Bag of “candy made of sesame, puffed rice
and black roasted soybeans. Purchased at a confectionery
store.
Page 3822. Box of pine needle tea (“Matsunocha”). It
consists of pine needles, roasted barley and soybeans, plus
several herbs.” Packages: 4.37 by 7.62 inches.
Page 3869 (12 Feb. 1930–Tokyo). Photo of “Mame
hoito,” soybean candy in large triangular pieces. Made of
roasted soybeans and sugar.
Page 3871. “Oblong pieces of soybean candy. The
soybeans have been roasted before using. Made after the
manner of peanut candy [peanut brittle?]. Purchased at
Kumagaya, Japan, Feb. 11, 1930.”
Page 3873. Small cakes, on the top of which is a
white sugar frosting and small pieces of roasted soybeans.
Purchased in Akabane, Japan, a section of Tokyo, Feb. 11,
1930. Native name is ‘Mame boro.’”
Page 3875. “Mixed sugared beans (seven kinds) of
which some are soybeans... Local name is ‘Shichi-fuku
mame.’”
Page 3883. “Roasted soybeans incased [encased] in
small balls of rice dough and baked. They are grayish-white
in color. The native name is ‘Karin mame.’ Sell at .40 sen per
pound.”
Page 3885. “Paper bags of sugared puffed rice, sugared
puffed rice balls, sugared roasted soybeans (black and
greenish yellow varieties)... Used by little Japanese girls on
O-Hina Matsuri, the Girls’ Festival, March 3. Native name
‘Hina arare.’”
Note 2. This is the earliest English-language document
seen (Dec. 2012) that uses the term “sugared roasted
soybeans” to refer to soynuts.
Page 3886-3887. “Roasted soybeans incased in slightly
salted rice dough an baked. Color: Brownish-white. Native
name: ‘Iso-arare.’” They sell at 20 sen a pound.”
Page 3888. Photo shows: “A general view of the
soybean products collected in one day in suburbs of Tokyo,
Japan, February 13, 1930 (neg. #44918).
Page 3896. Cans of powdered seaweed (“Ajitsuke
Aonori”) which is used on roasted soybeans.
Page 3899. “Wheat flour cakes or cookies with finely
chopped peanuts and roasted soybeans with white sugar
frosting spread over the top of each. Native name is ‘Mame
koshi.’”
Page 3900. “Wheat flour cookies in which are coarsely
ground roasted soybeans. Native name is ‘Kawara senbei.’”
Page 3901. “Clusters of candied roasted soybeans and
small squares of baked rice dough. Native name: ‘Sakura
okoshi.’ Sell at 18 sen a pound.”
Pages 3925-28 (18 Feb. 1930). Morse and Suyetake
searched for soybean products today.” They brought back
more than 24 new items. Two small bamboo baskets

containing a mixture of sugared puffed rice, square puffed
rice balls, and sugared black, green and yellow soybeans.
Named “Hina arare.” Small squares of greenish candy with
roasted green soybeans. Native name: “Amegashi.”
Page 3940. Tea mixture named “Jiyo hoji cha”
consisting of legume leaves, pods, and seeds, roasted black
soybeans, seaweed and roasted barley.
Page 3941. Wheat flour cakes in the form of fish with
black soybeans used for eyes. Native name: “Taikoshi.”
Page 3943. Triangular pieces of black sugar candy with
roasted yellow soybeans. Native name: “Kuro sankaku mame
ita.”
Page 3944. “Slightly twisted oblong pieces of sweetened
rice paste with sesame seed and roasted green soybeans.
Native name: ‘Gomaneji.’”
Page 3945. “Small cakes of sweetened rice flour and
coarsely ground roasted soybeans in the form of the face of
Ebisu. Price: 15 for 15 sen.”
Page 3947. “Oblong rice flour cakes in which are
imbedded roasted black soybeans. Native name is ‘Kuromame karinto.’”
Page 3948. “Thin oblong pieces of candied roasted
green soybeans. Each piece is wrapped in oblate (gelatinous
paper). Native name is ‘Aomame.’”
Page 3949. “Thin triangular pieces of candid roasted
soybeans. Each piece is wrapped in oblate. Native name is
‘Sankaku mame ita.’”
Page 3950. “Round green sugar candy cakes with
roasted yellow soybeans. Native name is ‘Aomame ita.’”
Page 3951. “Salted roasted soybeans purchased in
wholesale bean store, Tokyo, Feb. 18. Native name is ‘Shio
daizu’ [literally salt + soybeans]. Round medium sized
yellow soybeans are soaked in water for two hours and then
roasted.” The beans are then dipped in strong brine and
dried. Wholesale price: 9 sen for 1 lb. (Note 3. Most of the
roasted soybeans in Japan are sweetened rather than salted).
Note 4. This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted roasted
soybeans” or the term Shio daizu to refer to soynuts.
Page 3952. “Roasted green soybeans incased in balls
of wheat flour and baked. The color is bright red. Pieces of
seaweed on the outside. Native name: ‘Takura mame.’”
Page 3953. “Small cookies of wheat flour with
roasted black soybeans imbedded on top.” Purchased in
confectionery store in Tokyo. Native name: “Chin myoto.”
20 sen per pound.
Page 3954. Karu mame.” Used when sugared in a
mixture of confections for the Dolls Festival Day, March 3.
Page 3955. “Round cakes of black sugar candy with
roasted yellow soybeans. Native name: Mametaroshi.”
Page 3956. “Twisted oblong pieces of sweetened rice
paste (pink) in which are imbedded roasted black soybeans.
Native name is ‘Akamedama.’”
Page 3957. “Shiro medama.”
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Page 3958. “Sugared roasted black and yellowish-green
varieties of soybeans. Native name is Satô mame.”
Page 3959. “Neji mame.”
Page 3960. “Sankaku mame.”
Page 3961. “Small cakes of sweetened rice flour and
coarsely ground roasted soybeans in the form of the face
of Okame-san (Goddess of Happiness). Native name is
‘O-kame mame rakugan.’”
Page 3962. “Kuronegimame.” Address: Agricultural
Explorers, USDA, Washington, DC.
2738. Dorsett, P.H.; Morse, W.J. 1930. Soybean sprouts in
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 3801 to 3802 (5 Feb. 1930). “We had
some difficulty in finding the soybean sprout man, but finally
succeeded in locating him in the village of Zoshiki. He has
transformed one of the rooms in his house into a forcing
chamber, and is sprouting soybeans in flats. This method we
haven’t seen before.
“The bottom of a flat, about 12 by 18 inches, is covered
to a depth of about half an inch with [soy] beans, which
have been soaked until plump, about 10 or 12 hours. These
trays are then placed on shelves and covered with burlap.
The room is kept at a temperature of about 70º [F.]. The
beans sprout and are ready to market in 10 or 12 days. They
are ready to dispose of when they get about even with, or a
little above, the sides of the two flats, which are about three
of four inches high. Photo: “Soja max. Soybean sprouts.
A fairly nearby view of two flats of soybeans, the one in
the foreground containing soaked soybeans, the one in the
background sprouted soybeans, but past the marketing stage–
they are too far advanced. On the edges of the two flats at the
center are three small bunches of sprouted soybeans. This is
the way Mr. Katakura puts them up for the market (Negative
#44892).
Page 3802. “A nearby view of the same two flats...
The picture really shows how the sprouts should not be
treated. Mr. Katakura sprouts his mung beans in tubs, and
he occasionally handles his soybeans in this way. He told us
that it required more attention to grow bean sprouts in tubs
than in flats” (Neg. #44893). Page 3824 (5 Feb. 1930) Tokyo.
“A nearby (about life size) picture of a commercial bunch
of long stem soybean sprouts. This bunch is over all about
4 inches wide and 11 inches long. Purchased at a vegetable
stand in Komato, Japan, Feb. 7th, 1930. D. & M. #3786
(Neg. #44900).
Page 3825, “About a three-quarter life size picture of a
commercial bunch of rather short stemmed soybean sprouts.
Purchased at a vegetable stand in Komato, Japan, Feb. 7,

1930. D. & M. #3785 (Neg. #44901).
Page 3865. (12 Feb. 1930). “Morse and Suyetake were
all smiles when they reached the office this morning, for they
had great success yesterday. They corralled nine different
soybean products.”
“After lunch we called on Dr. T. Nakai, Botanist at the
Tokyo Botanical Garden. We talked with him about soybeans
of Quelpaert Island [Jeju-do in Korean. As of Aug. 2011 it is
part of Korea; it lies in the Korea trait between South Korea
and Kyushu, the southernmost of Japan’s four main islands].
He told us that there they grow small soybeans only about
the size of mung beans. He thinks it is a case of stepping
down (degeneration) in place of up.
Page 6911 (3 Jan. 1931). Morse writes from Tokyo: “At
one of the department stores, in the vegetable market section,
we found small bundles of soybean sprouts...”
Page 7071 (31 Jan. 1931). Morse writes from Tokyo:
“After our visit to the Botanic Gardens, we visited some
market sections. At some we found soybean sprouts (6 inches
long) in small bundles.” Address: Agricultural Explorers,
USDA, Washington, DC.
2739. Dorsett, P.H.; Morse, W.J. 1930. Re: Zoyzia / zoysia.
Collecting soybean products in Japan. Letter to Dr. A.J.
Pieters, Office of Forage Crops, USDA, Feb. 15. 2 p. Typed,
with signature on hotel letterhead.
• Summary: “Oftimes [Ofttimes] in the midst of our
strenuous times in chasing down soybean products, we bear
in mind Zoyzia pungens. We came across a clue today.” Dr.
Nakai, Botanist of the Imperial Botanic Gardens, Tokyo,
knows Zoysia grass well. Being tender, this “grass does not
even survive the winter at Tokyo and is found only in the
southern parts of the Japanese empire.”
The species of Zoyzia that is hardy and grows well in
Korea is Zoyzia Japonica, a native of Korea. The seed is not
viable. The plant is propagated with the plant roots.
“Our efforts in collecting soybean products are yielding
excellent results and by the time we return home we should
be able to open a candy store, bakery, drug store, meat shop,
feed store and voodoo shop. The voodoo shop needs a little
explaining.
“’Setsubun’ or ‘Division of the Seasons’ falls on
February 3rd and spring commences according to the lunar
calendar. In the evening of the 3rd a traditional and peculiar
ceremony called ‘Mame-Maki’ or ‘Bean Scattering’ is
practiced in every home. The people in the house scatter
parched soybeans in and out of the house shouting loudly,
‘Fortune in and Devils out...’ While the person is scattering
the beans he or she holds in one hand a small bundle of
threshed soybean plants and holly branches. To the holly
branches are attached small sardines or herring. After the
devils are driven out of the house by the scattering of the
beans, the bundle of straw and holly with the dried fish
is placed over or at the side of the house door to keep the
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devils out. The devils are said to be quite fond of herring or
sardines. When they are about to enter the house, they see the
fish and quite naturally stop to get a bit of their favorite food.
In trying to get the fish, however, the spines of the holly stick
in their eyes and blind them. Thus blinded, the devils cannot
find their way into the house, so there you are, a cheap and
easy way of ridding your house of devils. We have, therefore,
scored another use for the soybean.
“Rather elaborate bean-scattering ceremonies are held
at all of the shrines and temples. One of the large temples
in Shiba Park, not very far from the hotel, used twentyfive bushels of parched soybeans in their bean-scattering
ceremony. We are told that each house uses about one pound
of soybeans for devil-chasing. We obtained a package of the
‘devil-chasing’ beans and sent them in with our products.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agricultural Explorers, The
Imperial Hotel, Tokyo, Japan.
2740. Dorsett, P.H.; Morse, W.J. 1930. Re: Miso. Letter to
Mr. Knowles A. Ryerson, Foreign Plant Introduction, Bureau
of Plant Industry, USDA, Feb. 15. 2 p. Typed, without
signature (carbon copy).
• Summary: A detailed discussion of the importance of
miso in Japan. Location: National Archives, College Park,
Maryland. Record group 54–Bureau of Plant Industry, Soils
and Agricultural Engineering. Subgroup–Div. of Forage
Crops and Diseases. Series–General Correspondence, 190529. Box 93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Imperial Hotel, Tokyo,
Japan.
2741. Morse, W.J. 1930. Re: Exports of soybeans from
Manchuria. Proposal of trip to Europe. Collecting soybean
products in Japan. Letter to Mrs. Verna M. Donavan, Office
of Forage Crops, B.P.I., USDA, Feb. 15. 2 p. Typed, with
signature on hotel letterhead.
• Summary: “Dear Mrs. Donavan: At the head office of one
of the large soybean oil companies in Tokyo we recently
received considerable information concerning the export of
soybeans from Manchuria to European countries, especially
Germany, France, and England. It seems that these countries
are taking so many soybeans that the Chinese government is
considering the placing of an export duty on the seed in order
to protect the soybean oil industry of Manchuria... we think
it might pay us to return by way of Europe and look into the
soybean industry.
“In our soybean files and also in our general letter files,

I think we have the names of firms and people interested
in soybeans in several European countries. I wish that you
would look up the names and addresses of such firms and
persons so that I can write them and obtain some detailed
information about the soybean situation in Europe.”
“There is a Dr. J.L. North in London, England, with
whom I have had considerable correspondence during the
past several years.”
Morse thinks that his collection of soybean products
from Japan will number about 200 products ore more.
“Received Mr. Lee’s letter recently which you typed for
him in the winter and I am glad to hear that everything is
going along so nicely. I feel now that the work is going along
so fine that I can at least stay over here three or four more
years. The soybeans are calling in the U.S. and I suppose
that a year from now we will be on our way home or getting
packed up to go.”
P.S. [handwritten]. It has occurred to me that the
products being sent in should be placed in the large tin boxes
in which we store seed to keep it away from the mice. If
the mice are as bad as formerly, I am afraid that unless the
products are stored in the tin boxes, the mice will play havoc
with them...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Imperial Hotel, Tokyo,
Japan.
2742. Dorsett, P.H.; Morse, W.J. 1930. Roasted soybeans
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3971 (20 Feb. 1930–Tokyo). “Packed
such of the soybean products as it is believed will carry to
Washington [DC] in small packages.” All of the following
describe photos unless otherwise stated:
Page 4023. “Thin sugared wafers or cookies with
coarsely ground roasted soybeans mixed in.” Purchased in
confectionery store in Tokyo. Sell for 1 sen each.
Page 4025-4026. “Candied puffed rice in which are
distributed roasted black soybeans, Native name ‘Dagashi.’”
Page 4027. “Small balls of baked rice dough within
which are roasted soybeans. Pieces of seaweed are
distributed over the surface of the rice balls. Native name
‘Noritsuke jiyo mame.’”
Page 4029. “Roasted soybeans, dyed green, and partially
imbedded in small rice cakes. The soybeans represent
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‘Momotaro,’ the son of a peach, and the rice ball, the peach.
Native name ‘Ko Momotaro.’”
Page 4033. “Small cookies in which are roasted flattened
black soybeans. Native name ‘Keitaku senbei.’”
Page 4034. “Mixture of various kinds of roasted soybean
confection. Native name ‘Okoshiki mame.’”
Page 4035. “Roasted soybeans covered with thin rice
dough and then sugar coated in different colors (white,
brown, and green). The green consists of ground tea leaves.
Native name ‘Mokari [Hokari?] mame.’”
Page 4044. Small yellow soybean roasted and coated
with sugar. “Maru satômaze.”
Page 4046 (25 Feb. 1930). “Sugared roasted soybeans.
The sugar was of different colors, pink, white, green, and
brown.”
Page 4220. “White sugar candy coated roasted soybeans
of different colors, white, brown (cinnamon), pink and green
(tea). Native name ‘Asahi mame.’”
Note 1. This is the earliest English-language document
seen (Dec. 2012) that uses the term “candy coated” or the
term “sugar candy coated” to describe dry-roasted soybeans
or soynuts.
Page 4221. Brown cakes made of roasted yellow
soybeans.
Page 4222. “Small round pieces of candy. Some contain
raisins, others roasted soybeans (yellow), adsuki [azuki]
beans and roasted peas or peanuts.”
Page 4223. “Round pieces of soybean candy in which
are embedded roasted greenish yellow soybeans. Native
name ‘Ita mame.’”
Page 4224-26. “Two small wooden tubs with bamboo
hoops (or small Japanese lanterns, or a throne and steps),
filled with sugared puffed rice and sugared roasted
soybeans.” Used at the Girls’ Festival, March 3.
Page 4227. “Irregular pieces of clear brown syrup candy
with roasted yellow soybeans mixed in.”
Page 4417. “Rice flour bread with roasted soybeans
scattered through it. Slices are brushed with soy sauce when
the bread is nearly baked. Native name ‘Fukuwa uchi.’”
Page 7071 (31 Jan. 1931). Tokyo. W.J. Morse’s notes:
“After our visit to the Botanic Gardens, we visited some
market sections... At present there is a great abundance of
puffed roasted soybeans in the various markets. These are
used on bean-scattering day (Mame-Maki [sic, Setsubun])
which comes on February 4th this year. We found many
posters announcing bean-scattering ceremonies at many
shrines and temples in and around Tokyo.”
Note 2. This is the earliest English-language document
seen (Dec. 2012) that uses the term “puffed roasted
soybeans” to refer to dry-roasted soybeans (irimame).
Address: Agricultural Explorers, USDA, Washington, DC.
2743. Dorsett, P.H.; Morse, W.J. 1930. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.

1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 3973 (21 Feb. 1930). “Today we visited
the Imperial Agricultural Experiment Station at Oji or
Nishigahara [in northern Tokyo], Japan.
“We spent a couple of hours with Dr. Hiroshi Terao,
the director, who is in charge of the plant breeding of all
of Japan. He has visited the United States and studied at
Harvard. He speaks very good English and is a fine fellow.
“The principal plant breeding work of the country
relates to upland and paddy field rice, wheat, barley, and only
recently rape, for oil production, has been added to the list.”
“Relative to soybeans the Doctor said that their growth
in the South and West are almost wholly limited to green
manure types. He thinks, and quite probably it will prove to
be true, that the soybean growing area in Japan will decrease
in proportion to increased land values [and imports from
Manchuria]. Farmers will be forced to grow crops which will
return them on high price land more than is returned by the
growing of soybeans.”
Page 4419 (23 March 1930). Tokyo, Japan. “There is to
be a big celebration tomorrow to celebrate the reconstruction
of Tokyo after the great earthquake of 1923” [Sept. 1; in
Japanese Kantô daishinsai. This was the deadliest earthquake
in Japanese history]. Address: Agricultural Explorers,
USDA, Washington, DC.
2744. Dorsett, P.H.; Morse, W.J. 1930. Roasted soy flour
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4077 (25 Feb. 1930, Tokyo, Japan). “A
life sized picture of small rounded rectangular cakes made
from roasted green soybean flour, they are browned on
top. Purchased in Oji section, Tokyo, Japan, Feb. 24, 1930.
Native name ‘Murasame.’ Price, 40 sen a pound” (neg.
#44991).
Page 4078. “A life sized picture of small brown sugar
coated macaroons made of wheat flour and coarsely ground
roasted soybeans. Purchased at a confectionary store in Oji
section, Tokyo, Japan, Feb. 24, 1930. Native name ‘Daizu
makoron.’ Sell at 50 sen a pound” (neg. #44992).
Page 4079. “A life sized picture of a small dish of
soybeans and soybean flour, also small round twisted cakes
about 3 inches long made of sweetened roasted green
soybean flour. Purchased at a confectionary store in Oji
section, Tokyo, Japan. Native name ‘Koborematsuda.’ The
sell for 20 sen a pound” (neg. #44993).
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Page 4080. “A life sized picture of a small dish of
soybeans and one of soybean flour, also irregular confections
of sweetened roasted green soybean flour and shaped like
large broad beans. Purchased in a confectionary store in
Nipporo section, Tokyo, Japan, February 25, 1930. Native
name ‘Mame kinto.’ The sell for one sen each” (neg.
#44994).
Page 4081. “Sweetened puffed rice (pink and white)
coated on sides with sweetened roasted green soybean flour.
Native name ‘Gokabo.’ Purchased at a confectionary store
in Konese, Japan, February 25, 1930. They sell for 20 sen a
package. Package measures 3¼ x 7 3/8 inches. This picture
also shows small dishes of soybeans and soybean flour” (neg.
#44995).
Page 4218. “A life sized picture of a mixture of small
thin cakes made of rice flour and chopped or coarsely ground
roasted soybeans. Native name ‘Wanairo sebei’ [Wanairo
senbei]. Purchased in a confectionary store Tokyo, Japan,
March 1, 1930. Price 55 sen a pound” (neg. #45006).
Page 4219. “A life size view of small cookies made from
roasted yellow soybean flour. Purchased at a confectionary
store Tokyo, Japan, March 1, 1930. Native name ‘Fukube.’
Very light yellowish brown in color. Price 1½ sen each (neg.
#45007).
Page 6874 (31 Dec. 1930, Tokyo, Japan). W.J. Morse’s
notes. “During the day we visited different sections of
Tokyo looking up soybean products. Although we found a
great variety of products in the forms of candies, cakes and
candied beans, we found only one new product–powdered
coffee. This is made from coffee beans, soybeans, corn,
etc., by the Aihara Co. of Tokyo. It seems to be an excellent
product but is ground too finely, giving it a form too much
like coffee essence.” Address: Agricultural Explorers,
USDA, Washington, DC.

same with the soybean industry. Letter to W.L. Burlison at
University of Illinois, Feb. 28. 2 p. Typed, without signature
(carbon copy).
• Summary: “On Thursday, February 25, 1930, the
following people met in the office of Funk Brothers in
Bloomington to consider the methods of handling soybeans.
Those representing the growers were: Mr. Armstrong,
Mr. McCormick, Mr. Hart, Mr. Sandusky, Mr. Burns, Mr.
Fahrnkoff, Mr. Coltus, and Mr. Rickey. Those representing
the processors were: Mr. Eugene Funk, Mr. Eugene Funk Jr.,
Mr. Lafayette Funk, Mr. Miller, Mr. Bradley, Mr. Bracken,
and their attorney.
“Mr. Funk believes that the linseed people who have
obtained a control of practically the entire flax crushing
business in this country as well as Argentine, are preparing
to dominate the soybean industry in the same way. He is
quite worked up over this idea and for that reason, of course,
is strongly against the Archer-Daniels people obtaining
soybeans.”
“Doubt was expressed as to whether the soybean
growers would remain loyal to their contracts in case they
did not prove advantageous during the first year or so.”
“Mr. Funk says that with the present facilities they can
handle 700,000 bushels of [soy] beans per year and that this
could readily be increased to 1,000,000 bushels.”
“Mr. Bradley was rather outspoken in saying that the
University has done practically nothing to advance the
feeding of soybean meal to farm animals. It was noted,
however, that this meal has never been available on Illinois
markets and that some work along this line has been done by
the University.”
Location: University of Illinois Archives, ChampaignUrbana. Box 134–Soybeans, 1930-1949. Address: [Chicago,
Illinois].

2745. Potter, Paul. 1930. Soy beans find place in menus of
Americans: Oriental countries know their worth. Chicago
Daily Tribune. Feb. 28. p. 17.
• Summary: “Soy beans, utilized for ages in oriental
countries in the preparation of numerous fresh, fermented,
and dried food products, are gradually finding a place on
the American table.” Soy bean flour has long been used in
diabetic diets and in a gruel for infants allergic to cow’s milk.
In recent months food manufacturers have begun to make
soy sauce, breakfast foods, and edible oil from soy beans.
W.J. Morse, who pioneered the soy bean’s adaptation to the
corn belt, says the 1929 crop is worth $70 million. Soy bean
oil is becoming an important ingredient in the manufacture
of soap, paints, linoleum, rubber substitutes, and glycerin.

2747. Rickey, Lacey F. 1930. Re: Report on the meeting of
the Soybean Marketing Association and the Illinois Grain
Corporation at Decatur, Illinois, on February 18. Letter to
W.L. Burlison at University of Illinois, Feb. 28. 1 p. Typed,
without signature (carbon copy).
• Summary: “The first meeting of the Soybean Marketing
Association was held at Decatur on the above date. About
200 were present and a very good spirit was manifest. They
reported that 1621 contracts had been signed at that time
and considered that this represented somewhere around
1,250,000 bushels of [soy] beans.
“There were a few changes in the directorate but the
same officers were re-elected.
“I was asked for a short talk and told them in a
few words that the University had been instrumental in
introducing this crop to the farmers of Illinois, and that we
still believed that it could well be substituted for some of
the other crops in the ordinary cornbelt rotation. We are now
interested in seeing that the farmers have the best possible

2746. Rickey, Lacey F. 1930. Re: Report on the meeting
of the Executive Committee of the Soybean Marketing
Association with Funk Brothers. The companies that have
dominated the linseed oil industry are preparing to do the
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means of marketing this crop, and are interested in the
progress of their association from that standpoint.”
Note: Location: University of Illinois Archives,
Champaign-Urbana. Box 134–Soybeans, 1930-1949.
Address: [Chicago, Illinois].
2748. Harman, K.G.; Martin, T.T. 1930. The 4-H soybean
club. Missouri Agricultural College, Extension 4-H Club,
Circular No. 34. 15 p. Feb. [3 ref]
• Summary: Contents: Requirements of the 4-H soybean
club project. Organization of the club. Inoculation of
soybeans. Demonstrations on inoculation of soybeans:
Demonstrations, outline of a team demonstration
on inoculation of soybeans, score card for judging
demonstration teams in Missouri. Judging soybeans: Score
card for judging soybean seed, judging by comparison. The
club tour or field meeting: Score card for judging soybean
fields. The club achievement program or round-up. Subject
matter reference material.
“Work required.–Each club member is required to raise
at least one acre (A five-acre demonstration field is to be
preferred), using approved cultural practices, which include
proper preparation of seed bed, the growing of one of the five
following standard varieties, Morse, Midwest, Haberlandt,
Virginia, or Wilson, and harvesting the crop.”
A photo on the title page shows ten young boys who
are members of the 4-H soybean club standing in a field of
soybeans and holding up the club flag or sign. Address: 1.
Extension specialist in field crops; 2. State club agent.
2749. Odland, T.E. 1930. Cultural experiments with
soybeans for silage and for hay. West Virginia Agricultural
Experiment Station, Bulletin No. 227. 24 p. Feb. [13 ref]
• Summary: Contents: Introduction: Crop known for soil
improvement qualities. Historical review. Methods used in
West Virginia experiments. Experimental results: Yield of
green and air-dry material per acre, corn and soybeans in
combination, soybeans grown alone, proportions of soybeans
to corn in combination plots, yield of shelled corn grown
alone, yield of shelled corn in combination with soybeans,
composition of silage, protein content of silage in the various
methods compared, yield of protein and of total nutrients
per acre, composition of corn and soybeans alone and in
combination. Discussion. Soybeans for hay. Methods used in
experiments: Rate of planting, time of planting, soybeans in
combination for hay.
Photos show: (1) Soybeans and sudan grass on a farm in
Harrison County. (2) Corn and soybeans grown together for
silage on the agronomy farm. (3) May 5 seeding of soybeans
on right; May 20, center; later seedings at left. (4) Soybeans
with millet (right), sudan grass (center), and sorghum (left).
Tables: (1) Yield in tons of green forage per acre of corn
and soybeans, grown separately and in various combinations.
(2) Yield in tons of air-dry forage per acre of corn and

soybeans grown alone and in various combinations. (3)
Percentage by weight (green) of soybeans in the various
combinations of corn and soybeans. (4) Yield in bushels of
shelled corn per acre of corn grown alone at various rates and
in combination with soybeans. (5) Average composition of
corn and soybeans grown alone and in various combinations,
1923 to 1925 (green weight). (6) Yield per acre in pounds
of protein and of total nutrients of corn and soybeans grown
alone and in various combinations. (7) Average composition
of corn grown alone and in combination and of soybeans
grown alone and in combination, 1923 to 1925 (green
weight). (8) Yield in tons per acre of air-dry hay from
soybeans planted at various rates. (9) Yield in tons per acre
of air-dry hay from soybeans planted on various dates. (10)
Yield in tons per acre of air-dry hay from soybeans grown
alone and in various combinations. Address: Morgantown,
WV.
2750. Uhland, R.E. 1930. Time of harvesting soybeans: In
relation to soil improvement and protein content of the hay.
Missouri Agricultural Experiment Station, Bulletin No. 279.
28 p. Feb. [4 ref]
• Summary: “Use of crop influences harvest: There are
various conditions which influence the value of soybeans
to the farmer. When they are grown for hay it is not only
desirable to have a large yield but to have hay which contains
a maximum amount of protein. The dairyman, or other
livestock farmer, is interested in having a high protein hay
that is palatable and easily digested. It is well known that
as a plant becomes older it increases quite rapidly in crude
fiber but the percentage of protein becomes less. This causes
a widening of the nutritive ratio which has been shown to
decrease the digestibility of the feed.
“The man who grows soybeans for seed is naturally
interested in securing a large seed yield and at the same time,
he is concerned as to the influence of the crop on the soil.
When a crop of soybeans is harvested for seed, most of the
leaves are left in the field. The use of the newly designed
harvesters for soybeans will insure the return to the soil of
all the plant parts except the seed. It is important, therefore,
to know how much nitrogen is returned to the soil by this
method of handling.
“Whether soybeans are grown for hay, or for seed
does not lessen the significance of this crop as a help in
maintaining the productivity of the soil.” Address: Soils
Dep., Columbia, Missouri.
2751. Zahnley, J.W. 1930. Soybean production in Kansas.
Kansas Agricultural Experiment Station, Bulletin No. 249.
31 p. Feb.
• Summary: The following summary is given: “1. The
soybean is adapted to the eastern three or four tiers of
counties in Kansas. Drought and rabbits are the principal
hindrances to growing it farther west. 2. It is adapted to
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about the same general conditions as corn, but will produce a
fair crop on soils that are too acid for alfalfa or sweet clover.
3. No other crop in Kansas will produce so much protein
per acre as the soybean. The seed may be substituted for
the expensive protein concentrates as cottonseed or linseed
meal or it may be marketed as a cash crop. 4. Soybean hay
compares favorably with alfalfa or clover in feeding value
and may be used to supplement a shortage of alfalfa in the
eastern third of the state. 5. When grown as a companion
crop with corn and pastured off a better balanced feed is
produced on which sheep or hogs make good gains with
a saving of the cost of harvesting...” Address: Agric. Exp.
Station, Kansas State Agricultural College, Manhattan.
2752. Dorsett, P.H.; Morse, W.J. 1930. Re: There is just too
much to do and see concerning soybeans in Japan. Letter to
Mr. Knowles A. Ryerson, Principal Horticulturist in Charge,
USDA, March 5. 3 p. Typed, without signature (carbon
copy).
• Summary: “I have been kept rather busy writing up and
packing the material that has been coming in from many
sources in Japan, Hokkaido and Chosen (Korea) in spite of
the opinion that the Japanese are better receivers than givers.
We think... that exactly the opposite is true. If you do not
think that we have been busy, please note the number of
packages that have been sent in since the first of the year.
These are merely a start, for in winding up our work in
Japan, we expect to send in quite a few packages.
In regard to plans for the coming year,... So many
new things keep coming up during the work in Tokyo and
adjacent districts that our plans change almost daily in trying
to get the most out of our work for the soybean industry in
the United States... We simply can not do it all and to do the
most important that is of the most value to the new soybean
industry in our country, we must change our plans from time
to time to meet the new conditions constantly arising.”
“We think it would be well worth our time to return by
way of the Trans-Siberian to Germany, France and England
as a sort of clean-up of our Manchurian investigations.”
“Mr. Lee, who is bearing the brunt of testing the new
introductions, writes us to keep up the good work.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Tokyo, Japan.
2753. Dorsett, P.H.; Morse, W.J. 1930. Visit to the Nippon
Jojo Kogyo & Co. Ltd. and Mr. Togano in Tokyo, Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,

Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 4337-39 (15 March 1930, Tokyo,
Japan). “In our study of soy sauce manufacture, we received
information about a factory manufacturing an artificial soy
sauce. A visit was made to this factory which is known
as Nippon Jojo Kogyo & Co., Ltd., 102 Omoto-cho,
Koishigawa-ku, Tokyo. We were taken to the office of the
President, Mr. Togano, who was a student at the Nishigahara
Agric. Experiment Station Soy Sauce Laboratory. Mr.
Togano made a special study of soy sauce brewing under
Dr. Kurono, Chief of the Soy Sauce Laboratory, and is
recognized as an expert on the brewing of this sauce.
“It was learned through Mr. Togano that his method of
manufacture is not an artificial one but merely a different
method whereby only one-sixth of the time is required in
the curing, and less wheat is required. Mr. Togano in his
investigations found that by certain changes in the old
method of making soy sauce, economy in time or curing and
in amount of wheat used could be gained. In the old method,
the cracked roasted wheat and steamed soybeans are mixed
and treated with the rice culture. In the improved method the
cracked roasted wheat and the steamed soybeans are treated
separately with the culture, and then mixed. The treatment of
the roasted wheat is a secret process and has been patented in
Japan and the United States.
“After the mixing of the treated soybeans and roasted
cracked wheat, salt and water are added. This mixture is
then placed in the curing vats, and only 20 days of curing
are required for a good quality of soy sauce. However, the
mixture is left in the tubs for 60 days before being removed
for pressing out the sauce. This time is one-sixth of that used
by other soy sauce factories, as most of them cure the mash
for at least one year and in some cases, a year and a half is
allowed.
“Three grades of the ordinary sauce are manufactured
by the Nippon Jojo Kogyo & Co. A special brand known as
“Marujo Kanro Shoyu” [a brand of saishikomi] is also made.
This sauce is much heavier than the common sauce and is
made by adding to the soybean-roasted wheat mixture, the
ordinary sauce instead of salt and water. Note: This is the
earliest document seen (April 2012) that mentions “Kanro
Shoyu” or “Marujo Kanro Shoyu” or any type of saishikomi
shoyu. Yet the word “saishikomi” is not used.
“The Nippon Jojo Kogyo Co. soy sauce sells much
cheaper than that of other factories. A two litre bottle sells for
45 sen, whereas the soy sauce of other companies sells for
60 sen for two litre bottle. This company has four factories in
the Tokyo District, and has several more distributed about in
different parts of the Japanese Empire. There is also a large
factory near Hongkong, China. This company uses about
150,000 koku (750,000 bushels) of soybeans yearly in the
manufacture of soy sauce at its four Tokyo factories.
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“Mr. Togano asked much about the soy sauce and
soybean situation in the United States. He advised that he
sells considerable rice culture for soy sauce manufacture in
Los Angeles, Chicago and San Francisco. From information
gathered, he evidently has looked into the proposition of
starting a soy sauce factory in the United States.
“The advertising of products by this firm is the most
extensive of any of the firms putting out soybean products
we have yet seen in Japan. Attached herewith is a folder used
in advertising. The wrestler represents the health and strength
of the Japanese people while the cask of soy sauce he is
holding represents the health and strength of Japanese foods
for the people.”
A label of the company’s Maru-Jo soy sauce (in a
wooden keg) appears on p. 4339. A sumo wrestler is holding
a large keg of the product over his head. On his right leg
is written “miso” and on his left leg, “shoyu.” Address:
Agricultural Explorers, USDA, Washington, DC.
2754. Kiltz, B.F. 1930. Soybeans for Oklahoma. Oklahoma
Agricultural Experiment Station, Circular No. 77. 14 p.
March.
• Summary: Discusses in part the importance of soybeans
for Oklahoma, their adaptation to soil conditions in the State,
the varieties of soybean and their characteristics, harvesting
the hay, harvesting seed, and the uses of the crop. Address:
Stillwater, Oklahoma.
2755. Dairen Manchuria Daily News. 1930. Personal items:
Mr. P.H. Dorsett & Mr. W. Morse. April 1.
• Summary: “Mr. P.H. Dorsett & Mr. W. Morse, both
Agricultural Explorers of the U.S. Department of
Agriculture, accompanied by Mrs. Dorsett & Mrs. Morse &
child, came to Dairen this morning from Tokyo by the O.S.K.
s.s. Ural Maru. The two experts are to take up the work of
agricultural exploration in Manchuria for about a year.”
2756. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4499 (2 April 1930). Dairen, Manchuria.
“This morning we called at the South Manchurian Railway
Company and met Mr. Kan Matsushima, one of the high
officials in charge of the agricultural activities of the
company.
“Mr. Matsushima was in the United States a few years
ago and visited the Department. During this visit he met Mr.
Morse and a number of other officials.
“We went over the plan for this season’s work with Mr.
Matsushima, and got from him a number of interesting and

valuable suggestions. He also presented us with a number
of pamphlets of the South Manchurian Railway relative to
soybeans and other Manchurian crops. He outlined for us
the important soybean, fruit and vegetable sections which he
thought we should visit.
“With the exception of 30 meters on each side of the
S.M. Ry. in the Japanese leased territory, practically all
farmers are Chinese.
“We had lunch with Mr. Matsushima and then went with
him to the Museum building, where we saw a relief map of
Manchuria and got a very good impression of the important
agricultural producing regions.
“We also saw a rather extensive and interesting exhibit
of soybeans, soybean cake and other soybean products. They
had a very good collection of millets, sorghums, rice, barley,
mung beans, adsuki beans;...”
Pages 4525, 4526, 4527 (10 April 1930, Dairen,
Manchuria). “This morning we called at the office of Mr. K.
Matsushima and a little later, in company with Mr. Yoshitane
Sato of the Bureau of Agriculture of the South Manchuria
Ry. [Railway Co.; S.M.R.] we visited the soybean exchange.
“Here, as in all other grain exchanges, of which we have
had an opportunity to see everything, pandemonium raged on
the floor of the chamber.
“The room looked to be 40 feet or more in width and
75 feet or so in length, with a gallery extending around
the entire room.” Of the 100 members, 60 are Chinese, 30
Japanese and 10 are of other nationalities–Russian, Danes,
British, etc.
“From the exchange, we went to one of the research
laboratories of the Agricultural Branch of the S.M.R.,
where we met Mr. Takamori, also the assistant director of
the Bureau of Economic Research, Mr. Igarashi. These
gentlemen offered to assist in any way possible; both speak
good English and understand a good deal. We next visited
Dr. Y. Nakanishi, Secretary of the Soybean Oil Association.”
“After lunch we visited a good sized shoyu sauce factory
and looked over the plant, including culture chambers and
ageing mash vat rooms. They demonstrated for us their
method of vat mash stirring by compressed air. It is a simple
method. The air passes through a one-inch pipe to the bottom
of the tank, as the pipe is moved about over the bottom the
air expelled from the pipe forces its way up through the
mash, which gives the impression of boiling. The practice
appears to be much more effective and easier than the
hand or paddle method of stirring the mash which is pretty
generally followed.
“The refuse left after pressing out the soy sauce is sold
for cattle feed (we understand primarily for hog feeding).
It is also resoaked and used for making a much inferior and
cheaper grade of soy sauce, for which this concern has quite
a demand.”
“We received several official letters from the office
today, the contents of which especially regarding our work
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for the year, are more or less disconcerting. They are at
variance with our understanding of much of the work
outlined and arranged for at Washington [DC] before
our departure and by no means in accord with the policy
concerning the work in Japan outlined quite differently to
us in correspondence received shortly after we took up our
work in Japan in the spring of 1929.
“The letters to which we refer are under date of March
10 and 13, these, together with our reply, where a reply is
deemed advisable, will be found under a later date in this
field trip report.”
Page 4539 (14 April 1930). Dairen, Manchuria. “Went
to the American Consulate in the morning and discussed
with Mr. Langdon, the Consul, the soybean industry in South
Manchuria. He has collected statistics on the exports of [soy]
beans, bean cake and bean oil and gave us a summary of
much data for 1929, which is as follows:”
The 1st table titled “Exports–Manchuria–1929” shows
exports (in short tons) of the three commodities by country
of destination.
Soybeans: To Japan 604,753 tons. To Europe 1,403,589
tons.
Bean cake: To Japan 652,687 tons. To Europe 62,775
tons.
Bean oil: To Japan 1,443 tons. To Europe 59,849 tons.
The 2nd table titled “Percentage of Manchurian area
sown” gives figures for 1929 and 1928.
Soybeans 29.2% and 29.0%
Other beans 2.7% and 3.2.0%
Kaoliang 22.5% and 22.5%
Millet 17.2% and 16.9%
Corn 6.9% and 7.8%
Wheat 7.7% and 10.2%
Paddy rice 0.6% and 0.7%
Upland rice 0.9% and 0.8%
Miscellaneous grains 10.5% and 9.2%.
Page 4541 (15 April 1930). Dairen, Manchuria. In the
morning visited Mr. Satoh of the S.M.R. with reference to
soybean oil mills and soap factories using soybean oil in
Dairen. Arrangements were made to visit the oil mill of the
Mitsubishi Trading Co.”
“This Oil Company crushes about 300,000 tons of
soybeans yearly, producing about 270,000 tons of bean cake
and about 30,000 tons of bean oil.”
Page 4542. “For Japanese trade, where bean cake is used
chiefly for fertilizer, and to a slight extent for poultry feed,
the cakes are ground into a very coarse meal. Permission was
given to take any pictures we might wish within the mills or
mill yard.”
Page 4543 (16 April 1930, Dairen). “In the morning
visited the Mangylku Soap Mfg. Co. where crude soybean
oil and hydrogenated soybean oil are used in the manufacture
of soap.”
“Mr. Satoh suggested that we get in touch with Dr.

Satoh, botanist and author of the bulletin [on wild legumes
which shows 28 genera and 102 species] as he might be
of assistance to us in our collections of wild legumes in
Manchuria, North China, and Chosen” [Korea].
Page 4546. “The wild soybean is very abundant
throughout this vicinity...” No soybean work is being carried
on by the station. Most of the work is placed on cotton and
apples. “Mr. Nakatomi assured us of his hearty cooperation
in our studies of Manchurian agriculture.”
Page 4547 (12 [?] April 1930). Dairen. “In the morning
we went to the South Manchurian Ry. Central Laboratory
to see Dr. Kato concerning the various soybean products of
which he had promised us samples. The products were not
ready and I was promised to send them to our office in the
Gohin [?] Building shortly.
“Mr. Kato is much interested in the utilization of
soybean flour in bread making and is conducting extensive
experiments along this line. He was very much interested
in the work which Dr. J.A. Le Clerc of the U.S. Bureau of
Chemistry is doing with various kinds of soybean flour and
intends taking up correspondence with Dr. Le Clerc.
“At 5:00 p.m. Messrs. Morse and Suyetake went to the
Auditorium of the South Manchurian Ry. Club and gave
a talk on the soybean industry in the United States before
Members of the Dairen Oil Mills Association, Dairen
Soybean Trading Corporation, and the Agricultural Division
of the South Manchurian Railway.”
Pages 4553-4554 (21 April 1930, Dairen). “In the
morning we went to the office of Mr. Satoh of the S.M.Ry.
and found a package of fifteen varieties of soybeans that
had been sent to us from the S.M.R. Experiment Station at
Kungchuling. This station is the principal soybean breeding
station and the varieties sent us represent selected varieties
from their 1929 variety test of over five hundred varieties.
The following list gives the varieties sent. An unnamed table
gives the D.&M. number (from 5649 to 5663), varietal name,
and use of each of the 15; the three uses are grain, forage,
and pasture. The varietal names are:
Hakube (Mukden White)
Changchung #220
Kingen
Kungchuling #319
Kohonshu [?]
Kungchuling #543
Kungchuling #483
Kaiyuan #191
Mochoto
Kungchuling #480
Kungchuling #235
Chanchu #391
Kungchuling #262
Kungchuling #420
Kungchuling #224
“In the afternoon samples of different forms of soy bean

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1022
oil cake and oil cake meal were received from Mr. Yoshida,
manager of the Mitsubishi Soybean oil Mills.” They are:
(1) “Coarse flakes. Made for export to Japan for cattle feed
and fertilizer. Moisture 11%. Protein 44%. Fat 7.5%.” (2)
Finely cracked like cracked corn. Made for export to Japan
for cattle feed; 10%, 44.5%, 7%. (3) Coarse meal for export
to the United States for cattle feed. 9.11%, 45.6%, 7%. (4)
Finely ground meal for export to the United States. 9.10%,
45.6%, 7%. (5) Medium coarse flakes for export to Japan for
poultry feed. 10%, 44.5%, 7%. (6) Coarse flakes for export
to Japan for fertilizer. 11%, 44%, 7.5%.
Pages 4565-4566 (25 April 1930, Port Arthur,
Manchuria). “We then visited the museum and looked over
the agricultural exhibits of the Kwantung Province. The
Nisshin Oil Mills of Dairen has rather an extensive exhibit
of various forms of soybean oil and oil cake. The Manchuria
Paint Co. has a very good exhibit of many kinds of paints,
enamels, varnishes and plastic paints in the manufacture
of which soybean oil was used” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
2757. Wilkins, F.S. 1930. Soybeans to replace oats: Even
thin, acid soils can grow soys. Wallaces’ Farmer 55(15):742,
762. April 12.
• Summary: The most important developments with
soybeans in Iowa during the past year: (1) There has been a
steady increase in soybean acreage. (2) Two plants have been
established for processing soybeans into soybean oil and
oilmeal. (3) Illini is now considered the best general purpose
yellow soybean variety; it is a new variety originated by
Prof. C.M. Woodworth of the Illinois Agric. Experiment
Station, and is rapidly replacing other varieties in Illinois.
In Iowa, it is steadily replacing the standard varieties,
Manchu, Dunfield, and Black Eyebrow. (4) The combine is
increasingly used for harvesting and threshing the crop.
Many Iowa farmers are now growing soybeans in place
of some or all of their oats because the gross returns are
larger (often much larger) on nearly all farms. Moreover,
soybeans can be grown in nearly all soils in Iowa, whether
sweet or sour; they should be most profitable in areas where
the soils are “too acid to grow alfalfa or clover to best
advantage.”
And in four months they produce “a high protein
supplementary feed either as grain or hay.”
The key factors in growing soybeans successfully are
discussed. Address: Iowa Agric. Exp. Station.
2758. William Morse, P.H. Dorsett, and their families in
Manchuria (Photograph). 1930. April.
• Summary: This photo (published in April 1930 in a
Japanese-language newspaper in Japan or Manchuria)
shows, from left to right: Ruth Dorsett (daughter-in-law of
Mr. Dorsett), P.H. Dorsett, Mr. Suyatake (interpreter), Edna
Morse (Mr. Morse’s wife), Margaret Morse (their daughter),

and William Morse.
2759. Dorsett, P.H.; Morse, W.J. 1930. Soybean chiang and
salted black beans in Manchuria and China (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: * = Best photos. Page 4620 (2 May 1930,
Hsiungyaocheng, Manchuria). The South Manchuria
Railway agricultural experiment station here is testing about
60 soybean varieties under the direction of Mr. Kaneyasu
Hisatake [Japanese name], agricultural engineer. “About
90% of the soybeans planted in this area consists of a
greenish yellow variety called Te-cha-chin which is used
for oil and is also utilized by the farmers for bean curd,
miso, and other food purposes.” Page 4641 to 6142 (May 8,
Kungchuling, Manchuria). Mr. Kanda [Japanese name] is
director of the Kungchuling experiment station. Kungchuling
is the center of a very extensive soybean growing section
and the experiment station is doing much work with the
improvement of native [indigenous/domestic] soybean
varieties. Over 500 varieties are under test yearly and more
than 2,000 varieties have been experimented with. “The
great range in size, color, and shape of the seed was very
interesting.” Visited “some Chinese stores where Chinese
soybean miso and soy sauce were sold. The Chinese miso
is more liquid (like a thin paste) than the Japanese and not
ground, but both taste very much alike.”
Pages 6252, 6253, 6254, 6255 (23 Oct. 1930, Peiping,
China). Went to the “pickle factory of Chang Shun Kung,
where we got information about soybean jam [chiang /
jiang], pickles, etc.” Photos taken at the factory of Mr.
Chuang Shun Kung: (1) “View across soybean jam and
pickle jars covered with matting.” Factory buildings in the
background. (2) “Looking along a portion of a line of large
earthen jars filled with soybean jam [chiang].* These jars
hold about 800 catties of jam.” (3) Same factory. Mr. W.J.
Morse standing by the end jar in one of the rows of jars.*
(4) “The end and half the length of a dry brick of wheat and
soybeans, curing stock for Chinese jam made of soybeans.”
This product is used in making soy sauce and three forms of
soybean jam or paste. Chinese name Ton chih [sic, Tou chih]
meaning “salted beans” [fermented black soybeans]. Note:
This is the earliest English-language document seen (Nov.
2011) that uses the word “jam” or “soybean jam” to refer to
chiang / jiang.
Page 6300 (29 Oct. 1930). Peiping, China. “P.H.
Dorsett’s notes:... Before tiffin we visited two soybean jam
and pickling establishments outside the city to the southwest.
One of the establishments, that of Mr. Chang Shun Kung, is
300 years old and some of the large earthen jars now in use
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were among the first purchased and used.
This firm makes soy sauce. It is pressed from jam [jiang]
seasoned or cured, usually, for one year. Their presses are
the old type lever presses. They use soy sauce jam and
also wheat jam in which to pickle radishes, string beans,
and other vegetables. The jam jars and also those in which
vegetables are being pickled, are in the open and sometimes
uncovered, also covered with matting and with galvanized
tops made especially for the purpose. The jars are about four
feet tall, 18 or 20 inches at the bottom and 30 inches at the
top. They are rather expensive, costing $40.00 Mes. [Mex.?]
or such a matter each.
After tiffin we visited a bean sprouting establishment,
also vermicelli making place.
Pages 6339, 6344, 6345 (3 Nov. 1930, Peiping, China.
P.H. Dorsett’s notes). “After tiffin we went to the soy sauce,
soy jam and pickle establishment of a Mr. Wang in the outer
city to the southwest. This establishment is some 300 years
old and many of the large earthen glazed jars are of the age
of the establishment.” Photos of Mr. Wang’s Lan Hsin Chai
Soy Sauce Factory: (1) “View from the northeast corner of
the compound just in front of the soy sauce pressing room,
looking over the large earthen jars of jam [jiang], pickles,
etc.” Some jars are covered with reed grass matting or
conical lids.* (2) Another view from the southwest corner of
the compound.
Note: This is the earliest English-language document
seen (July 2003) that uses the term “soybean jam” or “soy
jam.” Address: Agricultural Explorers, USDA, Washington,
DC.
2760. Dorsett, P.H.; Morse, W.J. 1930. Tofu in Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4620 (2 May 1930). Hsiungyaocheng,
Manchuria. “Kaoliang, millet and corn are the principal
crops grown in this region with soybeans planted between
the hills of corn. At this time most of the crops have been
planted with the exception of the soybeans. This crop is
planted between the hills of corn (which are about 42 inches
apart) when the corn plants are 5-6 inches high, about the
first week in June. Peanuts are grown quite extensively in the
lowlands where sandy soil predominates.
“This station is testing about sixty (60) varieties of
soybeans under the direction of Mr. Hisatake. About 90%
of the soybeans planted in this vicinity consist of a greenish
yellow variety called ‘Te-cha-chin’ which is used for oil
and also utilized by the farmers for bean curd, miso, and
other food purposes. Only about 10% of the beans planted
are yellow seeded varieties, the principal one of which is

called ‘Ho-an-tou.’” Address: Agricultural Explorers, USDA,
Washington, DC.
2761. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4621 (2 May 1930). Hsiungyaocheng
[today’s Xiongyue, Liaoning province], Manchuria. “We
were taken over to the experimental fields and had an
opportunity of seeing the native methods of planting corn,
between the hills of which soybeans will be planted about
a month later. After our visit to the fields, we were taken to
see the station laboratories. Considerable work is being done
in Entomology and Pathology, especially apple pests and
diseases...”
We were taken to the Entomological Laboratory where
we met Mr. Yasuo Arakawa, who took post graduate work
at Cornell in 1925 and speaks English very well. He stated
that the worst insect pest of the soybean in Manchuria is the
pod borer which we observed so abundantly in Hokkaido
[Japan] last season. This insect is especially serious in North
Manchuria where often 50% of the seed crop is injured.
At the pathological laboratory... we were especially
interested in the wild legume specimens, but were advised
that there are not many species of wild legumes in this
section.
Page 4623. Negative. #45094. “Soja max. Soybean and
corn planting. View showing the leveling of a furrow in
which corn has been planted at intervals of about 42 inches.
When the corn is about 6 inches high soybeans are planted
between the corn hills.”
Neg. #45095. “Soja max. Corn and soybean planting.
Scattering compost soil in the furrow after corn has been
planted. After the soil is scattered, the furrows are leveled.”
Page 4624. Neg. #45096. “Soja max. Corn and soybean
planting. View showing a Manchurian farmer plowing a
furrow in which corn is to be planted at intervals of 43
inches. When corn is 6 inches high soybeans are planted
between the corn hills.
Neg. #45097. “Soja max. Soybean and corn planting.
View showing the planting of corn by [two] Manchurian
farmers. The furrow is made in the middle of a last year’s
row. When the furrow is made, the planter follows dropping
4-5 grains of corn about 42 inches apart in the row. When
the corn is 5-6 inches high soybeans are planted between the
corn hills.”
Page 4625-4625 (3 May 1930). Hsiungyaocheng,
Manchuria. “After breakfast at the Inn we went to the
Experiment Station where we met Dr. Riuzo Watanabe,
Director of the Station, and whom we had met in

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1024
Washington, D.C. in 1925. Dr. Watanabe spoke fairly good
English... He stated that the soybean is not the principal field
crop [in this section] and that the method of culture is quite
different from the sections further north where the soybean
is the main crop.” “We were advised that it was dangerous
to go very far from the towns on account of bandits. At this
season the bandits resort more to the hills but as the crops
grow up they approach the outskirts of the town hiding in the
kaoliang and other crops. The basha [horse-drawn rickshaw
or cart; Indonesian becak / bechak] drivers have certain
limits at different seasons to which they will go outside of
town as the bandits rob them of their horses.”
Kaoliang and millet were being scattered broadcast in
the furrow and covered with compost soil and the furrow
then leveled with a wooden V-shaped implement. In the
planting of corn, sometimes the corn is [planted in] alternate
rows, the vacant row being left for soybeans to be planted
about the first of June. Soybeans were also planted in all
corn, midway between the corn hills when the corn plants are
about six inches high. Photographs were taken yesterday of
the corn planting near the station.
“After watching the planting operations the farmer
took us to his house within a compound and allowed to go
through the various buildings to see how a middle-class
Manchurian farmer lives. This man with the members of four
families of relatives, all living in the compound, work about
ten acres.
“From the farmer’s home we returned to the Experiment
Station where we had lunch.” Neg. #45098. A Manchurian
farmer with his typical wooden plow.
Page 4629 (4 May 1930). Dairen [Dalian], Manchuria.
“In the afternoon a survey was made of Japanese and
Chinese stores for soybean products. Soybeans apparently
are not used as extensively in confections as in Japan. The
peanut which is grown very extensively in the Kwantung
[today’s Guangdong] Province seems to take the place of
soybeans in candies and as a roasted confection. The adsuki,
however, is used very extensively in the making of paste
cakes, about the same as ones seen in the confectionery
stores in Japan. The adsuki products are handled entirely by
Japanese shops as none were observed in any of the Chinese
stores.”
Page 4633 (5 May 1930). Dairen, Manchuria. “In
the morning went to the American consulate to have May
expense account sworn to and obtain mail. Our office room
rent was paid for the month of May.
“After lunch we went to the office of Mr. Satoh of the
S.M.Ry. with regard to visiting more of the experiment
station. He advised that it would be best to visit the
Kungchuling [today’s Gongzhuling, in Jilin Province]
station first as this is the principal soybean breeding station,
and soybean planting was now in progress. We thought it
best to wait until we had a visit with Dr. Kanda, Director
of the Kungchuling station, before making any plans for

visiting other stations. Dr. Kanda would advise us as to the
experiment stations and experiment farms having soybean
work that would be interest to us.
“We were given four soybean products from the S.M.Ry.
Central Office by Mr. Satoh:
1. Soybean oil lecithin. Obtained from soybean oil by
German process of extraction.
2. Soybean oil extracted with the new alcohol extraction
process developed by S.M.Ry. Central Laboratory.
3. Soybean flour–fat free. This flour, nearly white, is
made from the cake obtained through the alcohol extraction
method.
4. Soybean flour. Flour made from soybean oil cake
through the German process.
“In discussing our trip to north Manchuria, Mr. Satoh
thought it best that we take the 9:00 a.m. express which
would reach Kungchuling at 8:30 p.m. the same day.
Page 4641-4642 (6 May 1930). Kungchuling,
Manchuria. “We went to the Kungchuling experiment station
about 9:00 a.m. where we met Dr. Kanda, the Director, who
speaks very little English. He called at the Office of Forage
Crops, Washington, D.C. two years ago with reference to
information on the soybean industry in the United States.
Kungchuling is the center of a very extensive soybean
growing section and the experiment station is doing much
work in the improvement of native soybean varieties. Over
five hundred varieties are under test yearly and more than
two thousand varieties have been experimented with. Dr.
Nakamoto is the soybean expert and has charge of soybean
investigations. At present he is confined to his home after an
illness.
“The morning was spent with Dr. Kanda and information
obtained concerning soybean culture and utilization in this
section. We were taken to the grain laboratory and shown
the hundreds of samples of soybeans that Dr. Nakamoto is
working with. The great range in size, color and shape of the
seed was very interesting.
“After lunch, Mr. Ota, Agricultural Engineer of the
station called at the Inn and with a Chinese assistant we
visited the Taiwaho Soybean Oil Mills run by Chinese.
We met Mr. Ku-?u-Yang, manager of the mills and his
assistant, Mr. Son-pu-ro. We were taken through the mills
and each step of producing from delivery of the beans to the
extraction of the oil was explained. The mill was operating
the screw presses and has thirty of them. Each press handling
five cakes, thus pressing at one time 150 cakes. During
the busy season 900 cakes are turned out daily, working
twenty-four hours in 4 hour shifts. The season of this mill
is from October until about the first of June. Panoramic and
snapshots were taken of scenes within the oil mill compound.
See pictures at the end of today’s notes.
“When we had finished inspecting the oil mills we were
taken to some Chinese stores where Chinese soybeans and
Chinese soy sauce were sold. The Chinese miso is more
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liquid (like a thin paste) than the Japanese and not ground,
but both taste very much alike. There were three grades of
soy sauce, all of a sweeter flavor than the Japanese soy sauce
but not quite so thick, with the exception of the 1st grade,
which was thicker than is Japanese soy sauce. We found two
kinds of mung bean vermicelli in the store, one rather fine
and the other coarse, more like noodles. Bundles of each of
these kinds were purchased for our mung bean exhibit.
After our visit to the Chinese store, we went to a
Chinese bean curd factory. In grinding the soaked beans
for making the milk mass [masa?] a stone mill was used.
The process of making the bean curd is practically the same
as followed in Japanese tofu or bean curd factories. The
Chinese bean curd, however, appeared to be pressed more
and therefore the texture more compact than Japanese bean
curd.
Page 4644. Neg. #45101. “Soja max. Soybeans.
Kungchuling, Manchuria. View showing the storage of
soybeans in Osier bins in the yard or compound of a Chinese
Soybean Oil Mill.”
Neg. #45102. “Soja max. Soybeans. Kungchuling,
Manchuria. View showing soybean oil storage tanks and
building where oil presses are” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
2762. Dorsett, P.H.; Morse, W.J. 1930. In Kungchuling,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: (Continued): (6 May 1930). Page 4615.
Negative #45103. “Soja max. Soybean. Kungchuling
(today’s Gongzhuling, Jilin province), Manchuria. View
showing the [round] Osier storage bin in which soybeans are
stored. This bin is made of straw matting. Taken in yard of
Chinese Soybean oil Mill. This bin holds 3 carloads of beans.
Each carload has 150 sacks of 160 pounds each.
Neg. #45104. “Soja max. Soybean. Kungchuling,
Manchuria. View showing storage of soybean seed in Osier
bins in the yard of a soybean oil mill.
Page 4651, 4652, 4653 (9 May 1930). Kungchuling,
Manchuria. “Although may is the dry month of the year, it
was anything but that during the night. A very heavy rain
fell...”
“About 9:00 a.m. we went to the Experiment Station
where we had a talk with Dr. Kanda on soybeans in this
section. Although there are many insects and diseases
affecting the soybeans in Manchuria, none of them, with the
exception of the pod borer, affects the crop very seriously.
The only way to combat these pests and diseases is by
breeding resistant strains as it is impossible to get the
Manchurian farmer to take up spraying for the soybeans are

grown too extensively and the farmer is too poor.
“We were advised by Dr. Kanda, that Mr. Nakamoto,
the soybean expert, had returned to his office this morning
for the first time since his illness, and wished to talk with
us on soybeans. After arriving at Mr. Nakamoto’s office, we
found that we had met in Washington [DC] a few years ago
when he came to study the soybeans in the United States.
Mr. Nakamoto took us to his laboratory room and showed
us samples of his selections and native varieties. He is doing
much work with the ‘Moshito’ variety, the seed of which
appears identical with our U.S. Virginia variety. Complete
chemical analyses have been made of all collections and
varieties. On a moisture basis, the varieties ranged from
about 14 to 21% fat.
Mr. Nakamoto said that he had tried out many Japanese
and Korean varieties but they were not suited to the dry
conditions of Manchuria. The small-seeded varieties from
Siberia [in the eastern Russian SSR] make good growth and
are considered the best forage sorts.”
“Soybeans were being planted in a field of the station
so we were taken to see the method of planting which is the
same that the Dorsetts took motion pictures of at Harbin in
1926. A few snap shots were taken of the planting but under
rather adverse conditions as a fine mist was falling. After the
planting we visited Dr. Kanda to thank him and say good
bye.
“We left on the 5:35 p.m. train, arriving at Ssu-pingkai [today’s Siping, Jilin province] at 6:39 p.m. and went at
once to the Japanese Inn. Shortly after we had settled down
in our rooms, Mr. Yukutaro Yamazaki, in charge of the local
commercial office of the S.M.Ry., and his assistant, Mr.
Yutaka Shimizu, called to make arrangements with us for
tomorrow. Although there are six large Chinese soybean
oil mills in this place, they have been idle for these years.
In a Chinese village about five miles from here there are
some of the old native wedge soybean oil mills which Mr.
Yamazaki thought we might be interested in seeing. He said
he would make arrangements with the Chinese governor for
some soldiers as an escort as the country about Ssu-ping-kai
is rather badly infested with bandits and only the previous
day a Chinese policeman had been killed by bandits a short
distance from the town.” Arrangements were made to take a
taxi with soldiers the next day.
Page 4654. Neg. #45109. “Soja max. Soybeans.
Kungchuling, Manchuria. Tramping ploughed ridge for
planting soybeans.”
Neg. #45110. “Soja max. Soybean. Kungchuling,
Manchuria. Planting soybeans [shows wooden plow].
Page 4655. Neg. #45111. “Soja max. Soybeans.
Kungchuling, Manchuria. Scattering soil compost between
last year’s millet rows for fertilizing 1930 crop of soybeans.”
Neg. #45112. “Soja max. Soybeans. Kungchuling,
Manchuria. Showing Manchurian plow used in making
ridges for planting soybeans and also used for covering seed.
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Page 4657-4658 (10 May 1930). Ssu-ping-kai,
Manchuria. Mr. Hideji Miura, director of the local office of
the territory controlled by the S.M.Ry. “stated that soybeans
are extensively planted in this region and in 1927 about
427,000 tons of beans were shipped from the station. Ssuping-kai is the terminal point of a Chinese railroad extending
for a considerable way in Mongolia and large amounts of
Mongolian crops, especially kaoliang, come to this place.”
After a delay and suspecting trickery, the taxi trip to the
native wedge soybean oil mill was cancelled.
“At 3:20 p.m. we left for Kaiyuan [Liaoning province]
where a soybean seed farm of the South Manchurian Railway
is located. As we passed along we noticed that the farmers
were busy soybeans. Only occasionally did we kaoliang or
millet being planted... We arrived at Kaiyuan at 5:31 p.m.
and were met at the station by Mr. Sazuo [?] Kofuku, director
of the local office of the S.M.Ry. and also director of the
soybean seed farm located on the outskirts of Kaiyuan. After
a short talk with Mr. Kofuku, during which he said he would
make arrangements to see the farm and soybean planting
about Kaiyuan, we went to the Japanese Inn ‘Futaba’”
Page 4659. Neg. #45113. “Soja max. Soybean. Ssuping-kai, Manchuria. View showing the floor or bottom of
an Osier bin used in the storage of soybean seed. The floor is
made of kaoliang stalks Osier bins of soybean seed are noted
in the picture. In a Chinese merchant’s storage yard.”
Neg. #45114. “Soja max. Soybean. Ssu-ping-kai,
Manchuria. Mr. Suyetake holding standard Manchurian
bushel measure which is 22 kilos.”
Page 4665 (11 May 1920). Neg. #45117. “Soja max.
Soybean planting. Kaiyuan, Manchuria. Manchurian making
ridges with plow. Soybeans are planted on top of ridges,
covered with plow and then the ridges are rolled with a
wooden roller.”
Neg. #45118. “Soja max. Soybean. Kaiyuan, Manchuria.
Making ridges for soybean planting on a farm near
Kaiyuan.”
Page 4666. Neg. #45119. “Soja max. Soybean. Kaiyuan,
Manchuria. Making ridges for planting soybeans on a farm
near Kaiyuan.”
Neg. #45120. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the tramping for a row on top of ridge,
planting beans, and covering with plow.”
Page 4667. Neg. #45121. “Soja max. Soybean. Kaiyuan,
Manchuria. Planting and covering soybeans on a farm near
Kaiyuan.”
Neg. #45122. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the wooden roller used in rolling down ridges
or compacting soil after soybeans are planted.”
Page 4668. Neg. #45123. “Soja max. Soybean. Kaiyuan,
Manchuria. View showing the rolling down of top of ridges
with wooden roller [pulled by a donkey ridden by a man].
Soybeans were planted on ridges and covered with plow.
Neg. #45124. “Soja max. Soybean. Kaiyuan, Manchuria.

View showing soybean seed stored in Osier bins in the
storage yard of a Chinese merchant.”
Page 4669. Neg. #45125. “Soja max. Soybean. Kaiyuan,
Manchuria. View of Osier bins full of soybeans. In the
storage yard of a Chinese merchant.
Neg. #45126. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the storage of soybean seed in Osier bins in a
Chinese merchant’s storage yard.”
Page 4673 (13 May 1930). Dairen, Manchuria. “After
lunch Mr. Tamakura of the S.M.Ry. Agricultural Bureau
called at the office with reference to information on
the various kinds of machinery used in soybean culture
and harvest in the United States. We referred him to the
International Harvester Company, Chicago [Illinois], as this
concern manufactures many implements used in the planting,
cultivation, harvesting and threshing of soybeans and other
grain crops.
“Mr. Tamakura gave us more information on the
transportation of soybeans through the port of Yingkou
(Newchwang). Before the days of railroad transportation,
Yingkou was the largest soybean port in the export of
soybeans and soybean products. At the present time, little
foreign trade is handled at Yingkou but it still remains the
largest Chinese junk port in Manchuria. The junks and river
boats bring down large quantities of soybeans and other
grains from sections along the Liao River.
“We received today four samples of soybean seed from
the Island Master of Saishu-to [today’s Cheju-do, South
Korea] Island, Chosen. This is the island on which we were
told grow very small seeded varieties of soybeans.” It was
“stated that they were very small seeded and had been grown
for many years with no export of seed. The seed received
was by no means the small seeded varieties.” Address:
Agricultural Explorers, USDA, Washington, DC.
2763. Dorsett, P.H.; Morse, W.J. 1930. Soybean sprouts
in Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 4671 and 4672 (11 May 1930). Mukden,
Manchuria. “We found the officials very nice at the
Consulate and within twenty minutes our passports were
fixed for one year without reservation so that we can enter
and visit Dairen, Chosen [Korea], Formosa, in fact, any part
of the Japanese Empire for another year.
Then they visited the Mukden market. “Only one place
had sprouted beans and these were mung beans.”
“We spent some time looking around Chinese and
Japanese stores for soybean products but found nothing but
what we already have. In the window of a Chinese lunch
room we saw soybean sprouts, the sprouts being about one-
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half to one inch long, and had been fried in oil. There was
also a dish of mung beans...”
Pages 4733 and 4734 (30 May 1930). Yingkou,
Manchuria. “Nearly all of the stores had large quantities and
bundles of mung bean noodles and vermicelli. Many stores
or outside shops had both mung bean and soybean sprouts.
The latter were quite short and apparently had been allowed
to germinate for not more than two days. These are said to
be used alone fried in oil or mixed with chopped vegetables
and fried in oil.” Address: Agricultural Explorers, USDA,
Washington, DC.
2764. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: (Continued): Page 4679 (15 May 1930). Dairen,
Manchuria. “In the morning we worked on notes for the
quarterly report. After lunch a picture was taken of the dwarf
wisteria... The remaining film of the recent trip north was
developed and for the most part turned out to be very good.
“A letter was received from Mr. Loyd V. Sturo,
Agricultural Commissioner of the U.S. Dept. of Agriculture,
Bureau of Economics, located at Berlin, Germany. We
were given information on the soybean industry throughout
European countries. Practically all of the bean imported,
of which Germany is the heaviest importer, are used in the
production of oil and oil meal. The latter product is used
most extensively for cattle feeding although some is used as
human food in the making of various kinds of bread.”
Page 4893-4895 (17 June 1930), Dairen, Manchuria.
“We left for the Dairen Wharves oil pier and on our way
we picked up a secret service man from the Military Police
Office that we might take some movies. On arrival at the
oil pier office we found that the English boat had not yet
arrived though it was due at 8:00 a.m. The boat was said to
be on its way to another wharf. In the meantime, we went to
the inspection house of the soybean oil storage yards of the
S.M.Ry. [South Manchurian Railway] Co. nearby. This oil
laboratory merely tests the oil that is brought to the storage
yards from the Dairen mills and from the oil mills along
the S.M.Ry lines. For export the oil has to be at a certain
standard or above. This standard modified from European
and American standards is as follows:
“Soybean Oil Standard Test
“S.M.Ry. Oil Laboratory
“Specific gravity 0.922–0.928
“Free fatty acids 0.7–0.9
“Yellow–must be under 45.
“Colored–must be under 5.2
“Moisture–must be under 0.2

“Ash and dust–must be under 0.4
“Appearance–no fluorescence, mineral oil, etc.
“The grades of oil is said to run about the same from all
parts of Manchuria. The oil from the vicinity of Harbin is
said to differ slightly in color and amount of dust from the
oil received from the other parts of Manchuria, All of the
soybean oil mills close down by July 1 and do not open until
about October. During the three months, July, August, and
September, the entire plant is overhauled and made ready for
the fall season.
“After lunch, we found that the English boat had arrived
at the oil pier. The oil tanks first had to be tested for leaks
and measured. We were taken to the First Officer’s room and
also to see the Captain. They both stated that the shipping of
soybean oil was about their most difficult work. The shipping
of the soybeans is an easy proposition if the holds are kept
well ventilated. After waiting until 4:30 p.m. we were told
that leaks had been found in the tanks and after these were
fixed the tanks would have to be tested again. The Captain
doubted if the would be able to load the oil before morning.”
Address: Agricultural Explorers, USDA, Washington, DC.
2765. Dorsett, P.H.; Morse, W.J. 1930. In Chinchou,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4631 (16 May 1930). Chinchou [today’s
Qinzhou], Manchuria. “At the Kwantung Government
Experiment Station we met Mr. Nakatomi and had quite a
conference with regard to soybeans and other crops in the
leased territory. In this region but few soybeans are planted
in fields to themselves. As in the Hsiungyaocheng region
the beans are planted between hills of corn when the corn is
about 6 inches high. In the Wafangtien [today’s Wafangdan]
region in the northern part of the Leased Territory, the
farmers plant soybeans quite differently from those in any
other part of Manchuria. After harvest in the fall, this land
is plowed and then in the spring it is plowed again. The land
is marked off in rows about 21 inches apart and two beans
planted, This method of planting is very similar to the one
employed in Hokkaido.”
Page 4684. “The beans come down from interior points
along the Liao river and at one time Yingkou was the leading
port of exporting soybeans and soybean products. At the
present time it has the largest Chinese junk shipping trade
in beans and other grains. The S.M.Ry. has a branch office
at Yingkou and Mr. Satoh wishes us to notify him when we
visit the place so he can notify the Yingkou office and their
representative will show us about.”
Page 4689 (18 May 1930). Dairen [today’s Dalian],
Manchuria. “During the rest of the day worked on soybean
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data in bulletins and books on Manchurian agriculture. The
history of the soybean in Manchuria, its rise from a Oriental
crop to one of inter-national importance and much detailed
information on the Manchurian soybean was obtained and
also the comparison of the crop with other grain crops in
Manchuria.”
Page 4693. Neg. #45137. “Soja max. Soybean. Dairen,
Manchuria. View showing stacks of bags of soybeans on
Chinese Junk Wharf. These beans are loaded on Chinese
junks and shipped to Chinese ports.”
Neg. #45138. “Soja max. Soybean. Dairen, Manchuria.
Chinese coolies loading a Chinese Junk with bags of
Manchurian soybeans for shipment to Chinese ports.”
Page 4694. Neg. #45139. “Soja max. Soybean oil cake.
Dairen, Manchuria. Chinese coolies loading soybean oil
cakes on junks. Taken at the Chinese Junk Wharf.”
Neg. #45140. “Soja max. Soybean. Dairen, Manchuria.
Chinese coolies carrying bags of Manchurian soybeans (each
bag weighs 160 lbs) to junk at the Chinese Junk Wharf.
These beans are shipped to Chinese ports.”
Page 4696. Neg. #45141. “Soja max. Soybean. Dairen,
Manchuria. Chinese loading bags of Manchurian soybeans
on Chinese junks at the Chinese Junk Wharf. These beans are
shipped to Chinese ports.
Neg. #45142. “Soja max. Soybean oil cakes. Dairen,
Manchuria. Small stacks of soybean oil cakes on the Chinese
Junk Wharf. These cakes are loaded on Chinese junks and
shipped to southern China where they are used for fertilizer.
Page 4697-4698 (20 May 1930). Dairen, Manchuria.
“Another very mild and clear day. In the morning we went
to the office, changed the blotters on the herbarium material
and wrote up the plants collected yesterday. Shortly after
we went to the wharves and storage yards of the S.M. Ry. to
take pictures of the storage and shipping of soybean products
as the season is closing and we did not know whether there
would be another opportunity...”
“At one of the docks we noted an American ship, the
S.S. Golden Wall, from San Francisco. We learned that this
boat had brought a cargo of kerosene and gasoline to Dairen
and was loading 100 tons of soybean oil cake for America.”
Page 4699. Neg. #45143. “Soja max. Soybean. Dairen,
Manchuria. View showing the outside storage of soybeans in
the storage yards of the South Manchurian Railway.
Neg. #45144. “Soja max. Soybean. Dairen, Manchuria.
View showing the outside storage of soybeans in the storage
yards of the South Manchurian Railway Yards.
Page 4700. Neg. #45145. “Soja max. Soybean. Dairen,
Manchuria. View of storage of soybeans in bags of 160
pounds each, in stack in the outside storage yards of the
South Manchurian Ry. Yards.
Neg. #45146. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybean seed stored in storage of soybeans in the
storage yards of S.M.Ry. The stacks are covered with matting
and then with canvas. Each stack contains a carload sacks of

beans (166 lbs. each).
Page 4701. Neg. #45147. “Soja max. Soybean oil cakes.
Dairen, Manchuria. View of soybean oil cakes at door of
bean cake storage house in storage yards of S.M.Ry.
Neg. #45148. “Soja max. Soybean. Dairen, Manchuria.
View showing bean cakes stacked to the doors of the storage
houses which are given entirely to the storage of soybean oil
cakes. South Manchurian Ry. Storage Yards.
Page 4793 (21 May 1930). “The peak of shipments of
soybeans and bean products is during December and January.
He gave us a card so that in going about the yards and
wharves no one would interfere with us.”
Page 4710. Neg. #45159. “Soja max. Soybean. Dairen,
Manchuria. Loading a German ship with bags of soybeans at
Wharf of S.M.Ry. storage yards.
Neg. #45160. “Soja max. Soybean, bean cake. Dairen,
Manchuria. Stacks of soybean oil cakes stored in oil cake
warehouse of S.M.Ry. storage yards.”
Page 4711. Neg. #45161. “Soja max. Soybean, oil cake.
Dairen, Manchuria. Stacks of soybean oil cakes stored in an
oil cake storage warehouse of the S.M.Ry. storage yards.”
Neg. #45162. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybeans stored in a warehouse in storage yards of
the S.M.Ry.”
Page 4712. Neg. #45163. “Soja max. Soybean. Dairen,
Manchuria. Coolies unloading bags of soybeans from truck
and storing in wharf warehouse. In storage yards of S.M.Ry.”
Neg. #45164. “Soja max. Soybean. Dairen, Manchuria.
Loading soybeans on German ship at wharf of S.M.Ry.
Storage Yards.”
Page 4713. Neg. #45165. “Soja max. Soybean, oil cake.
Dairen, Manchuria. Loading Chinese boat with soybean oil
cakes at Wharf in S.M.Ry. yards. These cakes are shipped to
Chinese ports to be used as fertilizer.”
Neg. #45166. “Soja max. Soybean, oil cakes. Dairen,
Manchuria. Loading soybean oil cakes on Chinese ship at
Wharf of S.M.Ry. storage yard.”
Page 4714. Neg. #45167. “Soja max. Soybean, oil cakes.
Dairen, Manchuria. Loading a Chinese boat with soybean
oil cakes at Wharf of S.M.Ry. storage yards. The cakes are
shipped to Chinese ports and used for fertilizing purposes.
Neg. #45168. “Soja max. Soybean, oil cakes. Dairen,
Manchuria. Loading Chinese ship with soybean oil cakes
for shipment to Chinese ports. Loading at Wharf of S.M.Ry.
yards.
Page 4715. Neg. #45169. “Soja max. Soybean, oil cakes.
Dairen, Manchuria. Loading soybean oil cakes on Japanese
boat at Wharf of the S.M.Ry. storage yards. These cakes are
shipped to Japan chiefly for fertilizing [for use as a fertilizer].
Page 4717 (22 May 1930). Dairen, Manchuria. “These
cakes were being sent to Japan for use as fertilizer for rice
paddies and mulberry plantations... At one wharf we found
another Japanese ship being loaded with bags of [soy] beans
for the Main Island [Honshu] to be used for soy sauce, miso
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and tofu.”
Page 4719. Neg. #45170. “Soja max. Soybean, oil cake.
Dairen, Manchuria. View of a cadet officer in front of stacks
of bean cakes in oil cake storage house in S.M.Ry. yards.
This officer accompanied us while we were taking movies.”
Neg. #45171. “Soja max. Soybean, oil cake. Dairen,
Manchuria. Hoisting soybean cakes on board a Japanese
boat for shipment to the Main Island where cake is used for
fertilizer.”
Page 4720. Neg. #45172. “Soja max. Soybean. Dairen,
Manchuria. View of stacks of soybean oil cakes in oil cake
warehouse in the S.M.Ry. storage yards.” Neg. #45173 “Soja
max. Soybean. Dairen, Manchuria. View of wagon load of
soybean oil cake on way from oil mill to oil cake storage
warehouse in the S.M.Ry. Storage Yards.”
Page 4721. Neg. #45174 “Soja max. Soybean. Dairen,
Manchuria. View of loading soybean oil cakes on Japanese
boat for shipment to the Main Island were the cakes are used
for fertilizing purposes.”
Neg. #45175 “Soja max. Soybean oil cake. Dairen,
Manchuria. View of soybean oil cakes in oil cake storage
house in storage yards of the S.M.Ry.”
Page 4722. Neg. #45176. “Soja max. Soybean. Dairen,
Manchuria. View of wagon loads of bags of soybean seed
being taken from storage yards of S.M.Ry. to the oil mills for
crushing.”
Neg. #45177. “Soja max. Soybean. Dairen, Manchuria.
View of wagon loads of soybean seed on way to soybean oil
mills from storage yards.”
Page 4723. Neg. #45173. “Soja max. Soybean oil cake.
Dairen, Manchuria. View of stacks of soybean oil cakes
in oil cake storage warehouse in the storage yards of the
S.M.Ry.”
Neg. #45174. “Soja max. Soybean oil cake. Dairen,
Manchuria. View of unloading bean cakes from wagon at
wharf storehouse in S.M.Ry. yards. These cakes have been
inspected and are being stacked in warehouse for export.”
Page 4725, 4726, 4727 (23 May 1930). “In the morning
received a cablegram through the American Consulate
from Mr. Ryerson as follows:” May 22. “Dorsett reported
seriously by sister. Cable present condition stop. Take utmost
care. Ryerson.”
A reply was sent in code through the State Department
to Ryerson as follows: “Dorsett still in hospital, slowly
recovering. Utmost care taken. Morse.”
“About 2:00 p.m. we took a car and went down toward
Hoshigaura Beach to look up legumes and grasses.” “Kudzu
was noted in many gullies and had made several feet of
growth. Returned to Dairen about 6:00 p.m.” Address:
Agricultural Explorers, USDA, Washington, DC.
2766. Dorsett, P.H.; Morse, W.J. 1930. Research in Dairen,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,

Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4793 (21 May 1930, Dairen). “In the
morning we went to the office of the Wharf Master to learn
exact location of loading of soybeans and bean cake at the
wharves. We were told of certain piers where boats were
being loaded and also just at this time shipments were rather
slow. The peak of shipments of soybeans and bean products
is during December and January [when the rivers are frozen
and can be used as roads]. He gave us a card so that in going
about the yards and wharves no one would interfere with us.
“We first went to the oil cake storage warehouses where
we found coolies unloading bean cakes from wagons that
had just come from the oil mills.”
“It was learned that produce stocks stored on the Dairen
Wharves today totaled 245,722 tons of which 103,470 tons
[42.1%] of soybeans were in mixed storage, 22,436 tons of
soybeans other than under mixed storage, 24,691 tons of
soybean oil cake and 2,876 tons of soybean oil.”
Page 4794. We learned that the Wharf Master “was
rather exercised because he learned we did not have a
Fortified Zone Police with us in taking pictures of the
wharves. Mr. Suyetake stated that our permits allowed us
to take still or snapshots in the fortified zone without an
officer along, but that with taking movies we must have an
officer along. The Fortified Zone Police Office was phoned
and we were advised that Mr. Suyetake’s interpretation of
the permits was correct. When taking stills or snapshots we
did not need to have an officer with us but we should turn
in a print of each picture for inspection. With the movie,
however, we should have an officer with us an the movie
film would also have to be inspected by the office.”
Pages 4795 to 4799. Photos of the Dairen wharves,
soybean oil cake and soybeans being loaded and unloaded.
Address: Agricultural Explorers, USDA, Washington, DC.
2767. Eastman, Whitney H. 1930. Minutes of organizational
meeting: May 21, 1930. City Club, Chicago, Illinois.
Chicago, Illinois. 2 p. May 21. Unpublished typescript.
• Summary: Describes the founding of the National Soybean
Oil Manufacturers Association, which in 1936 was renamed
the National Soybean Processors Association.
“Mr. Otto Eisenschiml was elected chairman of the
meeting.
“Mr. Whitney H. Eastman, Chairman of the
Organization Committee, presented in behalf of his
committee the Organization Declaration, Code of Ethics and
Constitution and By-Laws, all of which were adopted and
are herewith attached as a part of the record. Mr. Harry Haze,
Chairman of the Trading Rules Committee, presented his
report in behalf of his committee, the report being accepted
subject to revision to incorporate therein the full text of
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trading terms according to commercial practice. The report
as presented together with the additional trading regulations
incorporated therein are herewith attached as a part of the
record. Mr. Glenn H. Pickard presented a report for the
Technical Committee recommending standard specifications
for Crude Domestic Soybean Oil. Report with specifications
as adopted is attached hereto as a part of the record. The
spelling of the word ‘soybean’ as one word was adopted by
the Association.”
“The following officers elected were: President, Otto
Eisenschiml. 1st vice president, W.L. Shellabarger. 2nd vice
president, R.G. Dahlberg. Secretary, Whitney H. Eastman.
Treasurer, I.C. Bradley.
“Directors: H.G. Atwood, E.K. Scheiter, R.G. Bennet,
E.D. Evans, B.C. Williams, David Lewis, W.E. Flumerfelt.
“Those in attendance were as follows: Allied Mills, Inc.,
represented by Mr. H.G. Atwood and Mr. D.W. McMillen.
Armstrong Paint and Varnish Works, represented by Mr. R.G.
Dahlberg and Mr. H.A. Paulsen. Brown-Edwards Co., Inc.
(Mr. H.E. Hoaglund). Central States Chemical Co. (Mr. W.E.
Flumerfelt). Evans Milling Co. (Mr. L. DeBourger). Falk &
Company (Mr. David Lewis). Funk Brothers Seed Co. (Mr.
I.C. Bradley and Mr. E.D. Funk). Archer-Daniels-Midland
Company (Mr. Whitney H. Eastman). Harry Haze, Inc. (Mr.
Harry S. Haze). Fred A. Jensen (Mr. Fred A. Jensen). The
Mangelsdorf Soybean Company (Mr. Fred W. Mangelsdorf).
Glenn H. Pickard (Glenn H. Pickard). Purdue University
(Lafayette, Indiana) (Dr. H.R. Kraybill). Roosling, Monroe
& Co. (Mr. Carl H. Smith). Scientific Oil Compounding
Co. (Mr. Otto Eisenschiml). Shellabarger Grain Products
Co. (Mr. W.L. Shellabarger). Spencer Kellogg & Sons, Inc.
(Mr. R.G. Bennet and Mr. Howard Kellogg, Jr.). A.E. Staley
Manufacturing Co. (Mr. M.M. Durkee, Mr. H.J. Kapp, Mr.
H.T. Morris and Mr. E.K. Scheiter). Sterne & Son Co. (Mr.
C.B. Martin). University of Illinois (Dr. Roger Adams and
Dr. W.L. Burlison).”
Note 1. This is the earliest document seen (Sept.
2016) concerning the National Soybean Oil Manufacturers
Association–renamed the National Soybean Processors
Association, in 1936.
Note 2. This is the earliest document seen (June
2000) indicating that Spencer Kellogg & Sons was
processing soybeans. Address: Archer-Daniels-Midland Co.
[Minneapolis, Minnesota].
2768. Dorsett, P.H.; Morse, W.J. 1930. In Dairen and
Chinchou, Manchuria (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 4729-4730 (24 May 1930). Dairen
[today’s Dalian]. Manchuria. “We went to the office of the

Fortified Zone Police about 8:30 a.m. where we met the
Cadet Officer who was to go with us again in our motion
picture travel.
“Our first stop was at the Mitsubishi Soybean Oil Mills,
where Mr. Yoshida, the manager, was awaiting us. Motion
pictures as well as snapshots were taken of oil cake and bean
storage in stacks in the oil and bean storage yard. Pictures
were also taken of the drying and sacking of cracked oil
cake. The cakes had become heated from too high moisture
content and had molded more or less. Such cakes were
cracked up, spread out on canvas, raked over occasionally
and allowed to dry out in the sun. This material is sold for
fertilizing purposes. Pictures were also taken of the stacks of
grass used in the oil presses in place of cloth.”
“We then went to the Chinese Junk Wharf at another
end of the city and found only the loading of junks with bean
cakes. Pictures were taken of the carrying of the bean cakes
to the junk and also of the loading of the junk (close up).
“After lunch we developed the snapshots taken and also
two rolls of movies which turned out very good. The scene
should be of interest to our American soybean growers,
especially those in the sections where the oil and oil meal
industry is being developed. We have three rolls of fairly
good soybean scenes which we must take to the office of
Fortified Zone Police for inspection and approval.
Page 4731. Negative #45180. “Soja max. Soybean oil
cakes. Dairen, Manchuria. Soybean oil cakes loaded on a
Chinese Junk at the Chinese Junk Wharf.
Negative #45181. “Soja max. Soybean oil cake. Dairen,
Manchuria. Soybean oil cakes stored in stacks under matting
covering in the yards of the Mitsubishi Soybean Oil Mills.”
Page 4732. Negative #45182 [photo missing]. “Soja
max. Grass used in oil process. Dairen, Manchuria. Stacks
of bundles of grass used in place of cloth in the oil process
when pressing out soybean oil. This grass comes from
Southern China and the South Sea Islands. in yards of
Mitsubishi Soybean oil mills.”
Neg. #45183. “Soja max. Soybean, oil cake meal.
Dairen, Manchuria. Drying cracked up soybean oil cakes in
yards of Mitsubishi Soybean Mill Company. The cakes had
become moldy and have been cracked up and are drying out
in the sun. To be used for fertilizing purposes.”
Page 4733. Neg. #45184. “Soja max. Soybean. Dairen,
Manchuria. Raking over cracked up soybean oil cakes that
became moldy in stacks. In yards of Mitsubishi Soybean oil
Mills.
Neg. #45185. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybeans stored in stacks in the yards of the
Mitsubishi Oil Mills Co.”
Page 4734. Neg. #45186. “Soja max. Soybean. Dairen,
Manchuria. Loading soybean oil cake from oil cake storage
to wagons which carry the cakes to the boat wharves for
export.”
Neg. #45187. “Soja max. Soybean. Dairen, Manchuria.
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Soybean oil cakes stored under matting in the yards of the
Mitsubishi Oil Mill (Soybean).”
Neg. #45188. “Soja max. Soybean oil cake. Dairen,
Manchuria. Chinese coolies carrying soybean oil cakes to
Chinese Junk at the Chinese Junk Wharf.”
Page 4737 (25 May 1930). Dairen, Manchuria. “In
the morning went to the office and changed blotters on the
herbarium material. Motion picture spools of black and white
film numbers 43, 44 and 45 were written up and made ready
to send to the Fortified Zone Police Office for inspection and
approval.
Page 4738-4740 (26 May 1930), Dairen, Manchuria.
“We had made arrangements to visit the midway section
between Port Arthur and Dairen to look up wild plants. The
officer told us that at any time we wished to see any of our
motion pictures on the screen we could take the matter up
with the Dairen Police Office and they would be glad to
project them. Landscape views in the Fortified Zone are
certainly out of the question...”
“We left by the 1:00 p.m. bus for the first tunnel station,
Kokatu, between Dairen and Port Arthur which took a little
over half an hour’s ride.” “The wild soybean was found
scattered all along in waste places.”
Page 4743-4744 (27 May 1930). Chinchou [today’s
Jinzhou, Liaoning province], Manchuria. “We left at 7:30
a.m. by bus for the Kwantung Government Experiment
Station at Chinchou where we arrived about 8:30 a.m. and
found Mr. Nakatomi awaiting us. With some other station
men we went to a Chinese farm about 2 miles from the
station to see methods of soybean planting in the Chinchou
section... This farmer was planting a piece of new land using
the ‘Mosheto’ [sic, Moshito] variety, the seed of which
is very similar to our Virginia and is used only for green
manure purposes on new land. Furrows are made about
eighteen inches apart and the seed is scattered along in the
furrow rather thickly by hand. As the farmer scatters the
beans ahead of him he kicks the soil over the beans with his
feet. The soil is them compacted over the beans with an oval
shaped stone roller. Motion and other pictures were taken...”
Nearby: “We found the farmers busy everywhere
planting soybeans between hills of corn. The corn had been
planted about the first of May in about 18 inch rows and in
hills about 42 inches apart. The plants were about 5 inches
high and 5-7 per hill. Men were making holes midway
between the corn hills while others followed dropping 6-10
beans per hill [hole?] and then throwing soil over the hill
with their feet. In some fields the farmers were thinning the
corn plants to one plant per hill and several fields were seen
which had already been thinned. The variety of soybeans
used by farmers throughout this section is a yellowish green
seeded sort very much like the Austin variety.”
Page 4745. Neg. #45191. “Soja max. Soybean planting.
Chinchou, Manchuria. Planting ‘Mosheta’ [Moshito]
soybeans on land for green manure. The plow makes a

furrow in which the beans are scattered and the beans are
thrown over the seed by the planter.”
Page 4746. Neg. #45192. “Soja max. Soybean planting.
Chinchou, Manchuria. Planting soybeans between hills of
corn in field of Chinese farmer near Chinchou.
Neg. #45193. “Soja max. Soybean planting. Chinchou,
Manchuria. Chinese farmer planting soybeans between hill
of corn. 8-10 beans are dropped to hill. All the acreage of
corn is planted this way.”
Page 4747. Two photos show mung bean (Phaseolus
aureus) noodles drying in the sun on lines in Chinchou,
Manchuria.
Page 4748. Neg. #45196. Panicum italicum. Chinese
farmer planting millet in furrow just made by plow. The
gourd-kaoliang stalk seeder is used.
Neg. #45197 “Soja max. Soybean planting. Chinchou,
Manchuria. Chinese farmers planting soybeans between hills
of corn. Farm field near Chinchou.
Page 4749. Neg. #45198. “Chinese farm village. Near
Chinchou, Manchuria.” In the foothill section.
Neg. #45199.
Page 4745. Neg. #45191. “Panicum italicum. Millet.
Chinchou, Manchuria. Chinese farmer planting millet in
furrow with gourd-kaoliang stalk seeder in Chinese farm
near Chinchou.” Address: Agricultural Explorers, USDA,
Washington, DC.
2769. Dorsett, P.H.; Morse, W.J. 1930. In Yingkou
(Newchwang), Manchuria (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 4753 (29 May 1930). Yingkou
(Newchwang), Manchuria. “For some time we had been
advised by Mr. Satoh of the S.M.Ry. [South Manchuria
Railway] that we should go to Yingkou (Newchwang) to
see junk transportation of soybeans on the Liao River. There
have been so many things to see on the soybean industry in a
short time that we did not find time until today.
“We left on the 9:00 a.m. express and arrived in TaShih-Chiao [Dashiqiao] at 1:08 p.m. where we changed
trains. The Yingkou train left at 2:00 p.m. and we arrived
at Yingkou at 2:35 p.m. Newchwang has always been a
familiar name to us for from here, by Frank N. Meyer,
were sent in four samples of soybeans, three of which were
given varietal names by Dr. C.V. Piper as follows: S.P.I. No.
19183, Wilson; 19184 Fairchild; 19186 Morse. From 19186
the Virginia was selected and this variety is one of the most
generally grown in the United States and since its selection
and distribution has brought millions of dollars to American
farmers. The Wilson is extensively grown in the Middle
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Atlantic States and Corn Belt states for forage and the Morse
is quite generally grown in Arkansas, Missouri and the
southern half of Illinois. These introductions were sent in by
Meyer in 1906 and through the years have brought many,
many millions of dollars to U.S. farmers through seed, forage
and pasture. Little did Meyer realize the money he was
pouring into the farmers’ pockets through these three small
samples of soybeans. We are in hopes that we will be equally
as fortunate in picking some good varieties.
Page 4754-4756. “During our few minutes stop at
Haiungyaocheng Mr. Hisatake of the S.M.Ry. [South
Manchuria Railway] Experiment Station at this place met us
and said he phoned to Mr. Satoh at Dairen that farmers were
now planting soybeans in the corn and we should come by
Friday to see this method. We told him arrangements had
been made for us at Yingkou with some of the S.M.Ry. men
to be with us this afternoon and Friday, but that we could
come Saturday.
“Upon arrival at Yingkou we were met at the station by
Mr. U. Kawashima of the Foreign Service Department and
Mr. Shitami, Agricultural Engineer of the S.M.Ry. Co. We
were first taken to the railway storage yards which are along
the banks of the Liao river. Large quantities of soybeans
and bean cake were in outside storage stacks and in the
warehouses along the river bank. Nearly all of the beans
in storage were yellow seeded varieties used for oil and oil
cake. We found some stacks of black soybeans which were
being loaded on freight cars. These had been brought down
the river in junks from near the Kaiyuan district and were
a mixture of black seeded varieties which resemble very
closely the Wilson, S.P.I. 19183, as it was first introduced.
We were told that this black soybean was especially good for
poor soils and is used only for green manure purposes.
“Chinese coolies were busily engaged in loading freight
cars with bags of beans and bean cake. On the river, the
current of which reminds one of the Mississippi, were seen
junks coming and going, loaded with bags of beans and
bean cakes. After taking some snapshots and movies of the
storage and loading of beans and bean cake, we went to the
local office of the S.M.Ry. where we met Mr. Sekimoto,
the manager. Through him we learned that in the Yingkou
section there is much alkali land and the agricultural
engineers of the S.M.Ry. are working on methods of
reclaiming this land...”
“Large quantities of soybeans, bean cake and bean oil
are brought from interior points down the Liao River to
Yingkou by Chinese junks. A large percent of these products
as well as other agricultural products are shipped by rail to
Dairen.
“The products shipped by boat go to Southern China
ports and to various islands of the East Indies. Although
water freight to Dairen is cheaper than rail freight, the
railway is very much quicker and allows the merchant
advantages of better prices for his products. River

transportation of beans, in fact all agricultural products, is
most active in October and part of November. The river then
freezes up and no more river transportation until the middle
or latter part of April when there is a heavy river freight,
especially of beans and bean cake until the forepart of June.
“After our visit with Mr. Sekimoto we went to a
Japanese Inn. Mr. Shitami advised us just before leaving that
some freighters would be loaded early in the morning with
beans and bean cake, and that it was also the best time to see
the Chinese junks come to the wharves with bean cake and
beans from northern points along the river. He said he would
call for us about 7:00 a.m. so we could see the busy time at
the wharves.
Page 4757. Neg. #45200. “Soja max. Soybean. Yingkou,
Manchuria. View of stacks of bean cake and bags of beans in
outside storage yards of S.M.Ry. Co.”
Neg. #45201. “Soja max. Soybean. Yingkou, Manchuria.
Stacks of bean cake and bags of beans in outside storage in
yards of S.M.Ry. Co.”
Page 4758. Neg. #45202. “Soja max. Soybean. Yingkou,
Manchuria. Stacks of bean cake and bags of beans on wharf
of S.M.Ry. Co.”
Neg. #45203. “Soja max. Soybean. Yingkou, Manchuria.
Chinese coolies carrying bags of soybeans from stack to
freight car in yards of S.M.Ry. Co.”
Page 4759. Neg. #45204. “Soja max. Soybean. Yingkou,
Manchuria. Soybean oil cakes in open storage in the storage
yards of the South Manchuria Railway Co.”
Neg. #45203. “Soja max. Soybean. Yingkou, Manchuria.
View of stacks of soybeans in open storage in yards of
S.M.Ry. Co.
Page 4760. Neg. #45206. “Soja max. Soybean. Yingkou,
Manchuria. View of stack of soybeans stored under matting
and canvas in the storage yards of the S.M.Ry. Co.”
Page 4761. Panoramic view of stacks of soybeans in
storage yards.
Page 4763 (30 May 1930). Yingkou, Manchuria. “Mr.
Shitami of the local office of the S.M.Ry. called at the inn
about 7:00 a.m. to take us to the wharves to see the Chinese
junks from up the Liao river unloading beans and bean
cakes and also the loading of beans and bean cakes on
large freighters. We first went to another section of railway
storage yards which we did not see yesterday and found large
quantities of beans and bean cakes stored under matting and
canvas. A few samples of beans were gathered from under
the stacks.
“At the wharves we saw coolies busily engaged in
loading a large Japanese freighter with beans and bean cake
for Formosa. From one side the cakes and beans were being
carried on the boat while on the other side small Chinese
junks were carrying the loads of bean cakes to be loaded
from that side. The river was quite lively with Chinese junks
going up and down the river and for the most part these were
loaded with bags of beans and bean cakes. It was a very
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pretty sight and panoramas, stills and movies were taken...”
Page 4765. Neg. #45209. “Soja max. Soybean. Yingkou,
Manchuria. Chinese junk loaded with bean cakes, on the
Liao River.
Neg. #45210. “Soja max. Soybean. Yingkou, Manchuria.
Chinese coolies carrying bean cakes from warehouse to
Japanese freighter.”
Page 4766. Neg. #45211. “Soja max. Soybean. Yingkou,
Manchuria. Chinese coolies unloading a Chinese junk, The
black soybeans were loose and are being bagged. These
beans came from the Kaiyuan district along the Liao River
and are used for green manure.”
Neg. #45212. “Soja max. Soybean. Yingkou, Manchuria.
View of a Japanese freighter being loaded with bean cakes
and bags of beans. On the wharf side Chinese coolies are
carrying cakes and bags of beans while on the water side,
Chinese junks are unloading bean cakes.
Page 4767. Neg. #45213. “Soja max. Soybean. Yingkou,
Manchuria. View of a Chinese junk loaded with bags of
soybeans on the Liao River.
Neg. #45214. “Soja max. Soybean. Yingkou, Manchuria.
View of a Chinese junk bringing bean cake down the Liao
River from a northern point.
Page 4768. Neg. #45215. “Soja max. Soybean. Yingkou,
Manchuria. View of a soybeans in bags stored under matting
and canvas in the storage yards of the S.M.Ry. Co.”
Neg. #45216. “Soja max. Soybean. Yingkou, Manchuria.
View of Chinese coolies carrying bean cakes from warehouse
to freighter at wharf of the S.M.Ry. Co. on the Liao River.”
Address: Agricultural Explorers, USDA, Washington, DC.
2770. Dorsett, P.H.; Morse, W.J. 1930. In Yingkou
(Newchwang), Manchuria (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 4769. Neg. #45217. “Soja max. Soybean.
Yingkou, Manchuria. Chinese junk load of bags of soybeans
just brought down from a northern point on the Liao River.”
Neg. #45214. “Soja max. Soybean. Yingkou, Manchuria.
View of a Chinese junk loaded with bags of beans pulling
into the wharf. The beans were brought down the Liao River
from a northern point.”
Page 4770. Neg. #45219. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Chinese farmers planting row
of soybeans between corn rows. Corn was planted about May
1. (This picture should be with those taken May 31, but to
get it there means the changing of too many numbers).”
Neg. #45220. “Soja max. Soybean. Yingkou, Manchuria.
View showing stacks of bean cakes and bags of beans in
outside storage in the yards of the S.M.Ry. Co.”

Page 4771. Neg. #45221. “Soja max. Soybean. Yingkou,
Manchuria. Chinese coolies loading bean cakes and beans on
freighter at the wharf of the S.M.Ry. Co.”
Neg. #45222. “Soja max. Soybean. Yingkou, Manchuria.
Chinese coolies loading bean cakes and beans on a Japanese
freighter at the S.M.Ry. Wharf. The freighter will go to
Formosa.”
Page 4772. Neg. #45223. “Soja max. Soybean. Yingkou,
Manchuria. Chinese junks bringing bean cakes and beans
down the Liao River from northern points.”
Neg. #45224. “Soja max. Soybean. Yingkou, Manchuria.
Chinese junk load of soybean oil cake being brought down
the Liao River to the S.M.Ry. Wharf.”
Pages 4773-78. Neg. #15225-#15230. Panoramic views
of a wharves and freighters, stacks of beans and bean cakes.
Pages 4779-4781 (31 May 1930). Hsiungyaocheng,
Manchuria. “Warm, clear and very windy. About 7:30 a.m.
Mr. Hisatake, assistant director of the station, phoned that
they could be planting soybeans in the corn. After breakfast
we went to the experiment station where Mr. Hisatake met us
and took us directly to the fields.
“The first method of planting was that of planting a
row of soybeans between two rows of corn. The corn had
been planted the first week in May and now was 5-6 inches
high and had been thinned to one plant per hill. A furrow
was made between the corn rows (a row had been left for
soybeans between the corn rows) and directly behind the
plow came a man making a sort of path in the furrow and
compacting the soil. The planter followed with a basket
of beans scattering beans rather thickly in the compacted
path. The beans were covered and the furrows leveled by a
V-shaped wooden implement drawn by a donkey and guided
by a man. The farmers vary more or less the bean the bean
rowed method as follows: 2 rows of corn and one row of
beans; 2 rows of corn and two rows of beans; or alternate
rows of corn and beans. In all cases the beans are not planted
until the corn plants are 5-6 inches high. As a general rule,
corn is planted about the first week in May and the beans
about the 1st of June.
“The other method of planting is that of planting the
soybeans in a hill between the hills of corn in the corn
row. This method differs a little from that observed in the
Chinchou district. In the latter place a small hole was made
with a hoe between the hills of corn while today the man
used a long narrow bladed hoe and made rather a short
furrow between the hills of corn...”
“After lunch, we took a walking trip with a young
botanist from the station, through the foot hill sections and
the farming sections...”
“Upon reaching the railway station we found our
luggage and a parcel containing 55 varieties of soybeans
grown at the Experiment Station.
“We left Hsiungyaocheng on the 5:23 express and
arrives at Dairen at 8:30 p.m.”
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Page 4781. Neg. #45231. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Chinese farmers planting
soybeans in row between rows of corn. The corn pants are
about 6 inches high.”
Neg. #45232. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. View of Chinese farmers planting soybeans in
furrows between rows of corn.”
Pages 4782-4785. Negs. #45233-45239. “Soja max.
Soybean. Hsiungyaocheng, Manchuria. Views of Chinese
farmers planting soybeans in furrows between rows of corn.”
Address: Agricultural Explorers, USDA, Washington, DC.
2771. Kinney, E.J. 1930. Soybeans and cowpeas for hay.
Kentucky College of Agriculture, Extension Circular No.
232. 8 p. May.
• Summary: Contents: Introduction. Planting time.
Varieties: Mammoth, Southern Hollybrook, Tar Heel Black,
Biloxi, Laredo (very small black seeds and extremely
fine stems), Virginia, Midwest, Wilson Black, Ebony,
Peking, Lexington, Haberlandt, Mansoy, Harbinsoy. Land
preparation. Inoculation. Seeding (Thick seeding for hay
is advantageous), cultivation, Stage for harvesting. Curing
soybean hay (“The beans should be tedded, if possible,
before the leaves become dry enough to crumble. After
curing in the swath for about 2 days, the hay should be raked
into small windrows, using a side-delivery rake...”). Cowpea
hay. Fertilizers for soybeans and cowpeas.
Note: “Tedded” means turned over and spread out to dry.
Address: Lexington, Kentucky.
2772. Morse, W.J. 1930. Utilizacion de la soya [Utilization
of soybeans]. Cuba (Santiago de las Vegas). Estacion
Experimental Agronomica, Circular No. 69. 40 p. May.
Translation by Emma L. Sena of USDA Farmers’ Bulletin
1617. [Spa]
• Summary: In the introduction, Ing. Francisco B. Cruz,
Director of the Agronomic Experimental Station, E.C.,
praises an imported soy oil named “Aceite comestible de
Soya.” A full-page ad for this product (just before p. 36),
apparently with the brand name Excelsior, is also shown.
Contents: Introduction. Soybeans for human food:
Dried beans (Los frijoles secos. Also used as a substitute for
coffee or like roasted peanuts), green or vegetable beans (Los
frijoles verdes), soybean flour (harina de soya), soybean oil
(aceite de soya), soy sauce (salsa de soya), soybean sprouts
(vastagos de soya), soybean vegetable milk (leche vegetal
de soya, including the solid material or residue {la materia
sólida, el residuo} [okara] which is separated from the liquid
soymilk), soybean curd [tofu] (cuajada de soya).
Note 1. This is the earliest Spanish-language document
seen (Jan. 2013) that uses the term vastagos de soya to refer
to soy sprouts.
Note 2 This is the earliest Spanish-language document
seen (June 2013) that mentions okara, which it calls la

materia sólida, el residuo.
Note 3. This is the earliest Spanish-language document
seen (April 2013) that uses the term cuajada de soya refer to
tofu.
Soybeans for livestock (la soya para el ganado): For
swine, dairy cattle, beef cattle, sheep, poultry. Soybeans
for oil: Methods of processing beans for oil, utilization of
soybean oil. Soybean meal: Soybean meal for human food,
soybean meal for stock feed, for swine, for dairy cattle,
for beef cattle, for poultry. Soybean meal as a fertilizer.
Miscellaneous uses of soybean meal. Soybeans for hay:
Soybean hay for dairy cattle, for beef cattle, for horses
and mules, for sheep, for swine, for poultry. Soybeans for
pasturage: Swine, sheep, or poultry on soybean pasturage.
Soybeans for silage. Soybeans for soilage [green crops
for feeding confined animals; a term first used in 1928].
Soybeans for soil improvement. Soybean straw: Feeding
value, and fertilizing value of soybean straw. Address:
USDA, Washington, DC.
2773. Robison, W.L. 1930. Soybeans and soybean oilmeal
for pigs. Ohio Agricultural Experiment Station, Bulletin No.
452. 42 p. May.
• Summary: Pig-feeding trials show that a mineral salt
supplement to soybean oilmeal is necessary. Cooked beans
gave better results than uncooked. Good quality soybean
meal (after oil extraction) used as a supplement to maize in
pig rations was superior to the whole beans, but the quality,
digestibility, and palatability of the meal varied considerably
with the process of manufacture. Soft pork fat may result
from feeding soybean oil or whole beans. The meal, having a
lower oil content and correspondingly higher protein content,
does not produce this effect.
Note: Wayne Lewis Robison was born in 1891. Address:
Wooster.
2774. Stewart, Ralph T. 1930. Inheritance of certain
seed-coat colors in soybeans. J. of Agricultural Research
40(9):829-54. May. Based on his 1928 PhD thesis, Iowa
State College. [9 ref]
Address: Iowa State College of Agriculture & Mechanic
Arts; Now Agricultural & Mechanical College of Texas.
2775. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4811 (1 June 1930). Dairen, Manchuria.
“The day has been quite warm and clear. In the morning
worked on numbering the samples of soybean seed collected
at Yingkou and Hsiungyaocheng. Changed blotters on the
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herbarium material at the office.
“The samples of beans from the Hsiungyaocheng district
represent an excellent series of varieties developed through
selection by the station. Mr. Hisatake, the soybean expert, is
growing about 60 varieties and gave use seed of all he had
available at the time.”
Page 4813 (2 June 1930). Dairen, Manchuria. “The
stills, movies and panorama films taken on the recent
trip of soybean transportation, storage and planting, were
developed. All turned out good, especially the two spools of
movies. We were rather fortunate in obtaining the scenes on
the Liao River at Yingkou, as the season will soon close.”
“The samples of soybean products collected about
Dairen were wrapped for shipment. Compared with our
collection of products in Japan, we are afraid that the
Manchurian collection will be rather small. Nearly all
products collected thus far are made from soybean oil, such
as soaps, lecithin, and hydrogenated oil for a lard substitute.
Page 4815 (3 June 1930). Dairen, Manchuria. “The
samples of seed collected on our recent trip were finished...
The black seeded varieties are very similar to our Jet
(17861), Peking (17852), Wilson (19183) and Cloud (16790)
varieties.
“After lunch we went to the office of Mr. Satoh, of the
S.M.Ry. with reference to soybean work. We found that he
is revising the English edition of the bulletin “Soybeans in
Manchuria” and that it would be available for distribution
within a few weeks.
“Four parcels consisting mostly of soybean seed and
soybean products were weighed up and packed for shipping.”
Page 4817 (4 June 1930). Dairen, Manchuria. “During
the day the parcel packages numbers 197, 198, 199 and 200
were wrapped and sent by commercial parcel post to Mr.
Ryerson. A letter was written explaining the contents of each
package and the second cards for the numbers were sent
under separate cover.
“The pictures [photos] taken on last week’s trip were
placed in jackets and written up.”
Page 4821-4823 (5 June 1930). Dairen, Manchuria.
Negs. #45243-45245. “Chinese fertilizer cakes. Dairen,
Manchuria. View showing mixing pit in which manure of
various kinds is mixed with soil and water and made into
cakes, which are about 18 inches in diameter and 3 inches
thick. These are allowed to dry... until firm and then placed in
ricks.”
Page 4827 (7 June 1930). Dairen, Manchuria. “About
8:30 a.m. we went to the office of the Fortified Zone Police
to pick up the officer whom we had arranged for yesterday to
accompany us to the wharves to take some movies. We found
that no officer was available in that office so they obtained a
man from the Military Police Office.”
One of the guards advised us to go to the oil laboratory
and storage yards of the S.M.Ry. At the laboratory and
inspection building we found wagons being unloaded of

drums of soybean oil which were brought from the various
oil mills in operation about Dairen. Each drum holds 361 kin
of oil.
“The oil is tested and unless it reaches a certain standard
is used locally in the manufacture of oil or fat products. The
oil that reaches the standard or above is exported.
Page 4829. Neg. #45248. “Soja max. Soybean. Dairen,
Manchuria. View showing the loading of trucks with sacks of
soybeans which have been cleaned and are to be taken to the
wharves for export.
Neg. #45249. “Soja max. Soybean. Dairen, Manchuria.
View showing the storage of sacks of soybeans in open
storage in the open storage yards of the South Manchurian
Railway.”
Page 4830. Neg. #45250. “Soja max. Soybean. Dairen,
Manchuria. View showing Chinese coolies carrying soybean
oil cake from freight car to oil cake stack in open storage
yards of the South Manchurian Railway.”
Neg. #45251. “Soja max. Soybean. Dairen, Manchuria.
View showing stacking of soybean oil cakes in open storage
yards of the South Manchurian Railway storage yards.”
Page 4831. Neg. #45252. “Soja max. Soybean. Dairen,
Manchuria. View showing the stacking of soybean oil cakes
in the open storage yards of the South Manchurian Railway
storage yards.”
Neg. #45253. “Soja max. Soybean. Dairen, Manchuria.
View showing the stacking of soybean oil cakes in storage
yards of S.M.Ry. storage yards. The cakes have just been
brought from box cars. The cakes are near the wharf and are
for export.”
Page 4832. Neg. #45254. “Soja max. Soybean. Dairen,
Manchuria. View showing the unloading of drums of
soybean oil at the oil storage yards of the South Manchurian
Railway. Each drum holds 361 kin of oil”
Neg. #45253. “Soja max. Soybean. Dairen, Manchuria.
View showing wagon with three drums of soybean oil cakes
on way to oil storage yards and oil laboratory of S.M.Ry. Co.
Pages 4833-4837. Panoramic photos of scenes around
Dairen with handwritten, illegible captions.
Page 4843 (9 June 1930). Neg. #45262-45263.
“Soja max. Soybean. Dairen, Manchuria. Chinese farmer
cultivating and soybeans. Corn planted about May 1st and
beans planted about June 1st.
Page 4844. Neg. #45264. Stone grinder. Kokaton,
Manchuria. View of a stone grinder and mill stone used
commonly for grinding millet seed into flour.
Page 4847 (11 June 1930). Dairen, Manchuria. We first
learn today that Dorsett was very sick from April 11 to June
11; taken to a Japanese hospital in Dairen, he almost dies of
double pneumonia. Morse does the work of both men and
does not inform USDA of Dorsett’s critical condition.
Page 4849 (12 June 1930). Dairen, Manchuria. Morse
and company (without Dorsett) “left by the 9:30 a.m. train
to make a survey of wild legumes along the railway section
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between Dairen and Port Arthur.” No wild soybeans were
found.
Page 4853-4854 (13 June 1930). Dairen, Manchuria.
“Three sets of pipes, about 8 inches in diameter extend from
the storage oil yards of the S.M.Ry. Co., Mitsui and another
company to the pier extending well out into the harbor. The
oil is piped by connections at the wharf into large tanks in
the holds of the vessels. No oil is shipped in drums or cans
as was previously done. Pictures were taken showing the
arrangement...”
Page 4855. Negs. #45268-45269. “Soja max. Soybean.
Dairen, Manchuria. Close up of pipe used to pipe soybean oil
into oil tanks of freighters.
Page 4856. Neg. #45270. “Soja max. Soybean. Dairen,
Manchuria. Drums of soybean oil on cart drawn by coolie
and wagon load of drums. On the way to soybean oil storage
yards.
Neg. #45271. “Soja max. Soybean. Dairen, Manchuria.
Tank car loads of soybean oil [on a train] pulling into the oil
storage yards of the South Manchurian Railway Company.
Page 4857. Neg. #45272. “Soja max. Soybean. Dairen,
Manchuria. Loading bags of soybeans on a German freighter
at wharf of S.M.Ry. Storage Yards.”
Neg. #45273. “Soja max. Soybean. Dairen, Manchuria.
View showing the stacking of bags of soybeans in open
storage in the storage yards of the South Manchurian
Railway Company.”
Page 4858. Neg. #45274. “Soja max. Soybean. Dairen,
Manchuria. Loading bags of soybeans from storage stack
to carry to wharf warehouse for export. In storage yards of
S.M.Ry. Co.”
Neg. #45275. “Soja max. Soybean. Dairen, Manchuria.
Unloading flat cars of bags of soybeans in storage yards
of S.M.Ry. Co. The beans have just come from Kaiyuan
District, Manchuria.”
Page 4859. Neg. #45276. “Soja max. Soybean. Dairen,
Manchuria. View showing bags of soybeans being loaded
on Japanese freighter at Dairen wharves in storage yards of
S.M.Ry. Co.”
Neg. #45277. “Soja max. Soybean. Dairen, Manchuria.
Loads of soybeans in the storage yards of the South
Manchurian Railway Company.”
Page 4860. Neg. #45278. “Soja max. Soybean. Dairen,
Manchuria. Chinese children sweeping up soybeans from
the road into pans. This road is the main road from the oil
mills to the S.M.Ry. Storage Yards, and Chinese women and
children are all along the road sweeping up the beans that
have leaked from the bags.”
Neg. #45279. “Soja max. Soybean. Dairen, Manchuria.
Stacking of bags of soybeans in open storage of the S.M.Ry.
Storage Yards.” Address: Agricultural Explorers, USDA,
Washington, DC.
2776. Dorsett, P.H.; Morse, W.J. 1930. Re: Request

for photographic supplies from Eastman Kodak Co.
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. June 16. Unpublished log.
• Summary: Page 5176. Letter dated 16 June 1930 from
Dairen, Manchuria, to Eastman Kodak Co., Shanghai,
China. “Gentlemen: Please forward to us, at your earliest
convenience, by express, the following photographic
supplies:
“15 spools Eastman No. 10 Cartridge Motion Picture
Film, length 100 foot, perforated, for use in standard (35
mm.) Automatic Motion Picture Camera.
“100 Packs Eastman Kodak Films No. 518, 3¼ x 4¼ for
use in Eastman Graflex Camera.
“25 spools film No. 122, 3¼ x 5½, 10 exposures for use
in Eastman No. 34 Panoramic Kodak.
“Please ship the above material addressed to Dorsett and
Morse, c/o U.S. American Consulate, Dairen, Manchuria.
Upon receipt of goods and invoice, we will send you a post
office money order for the amount of your bill.
“Very truly yours, Dorsett & Morse.” PHD/rd. Address:
Agricultural Explorers, USDA, Washington, DC.
2777. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4907 (18 June 1930). “Dairen, Manchuria.
P.H. Dorsett’s notes: Dorsett will proceed to Peiping about
July 15 for the purpose of exploring for legumes in the
vicinity of Peiping.
“This arrangement is practically in accord with
suggestions and instructions from Washington [DC]. In
our opinion, the dividing of the personnel at this time is
a mistake. However, be that as it may, we, in following
instructions, will do the very best that we can.”
Page 4908. Neg. #45301. “Soja max. Soybean, Dairen,
Manchuria. Unloading soybean oil cakes and stacking on
wharf of the Chinese Junk Wharf.
Neg. #45302. “Soja max. Soybean, Dairen, Manchuria.
Chinese coolies loading soybean oil cakes on a Chinese junk
at the wharf of the Chinese Junk Wharf.
Page 4909. Panoramic Neg. #45303. “Soja max.
Soybean, Dairen, Manchuria. Unloading of bean cakes and
stacks of bean cakes at the Chinese Junk Wharf.
Page 4911 (19 June 1930). Dairen, Manchuria. “W.J.
Morse’s notes: We received a message from Kaiyuan that
due to continued dry conditions, crops were in a poor
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condition and that soybean cultivation would not probably
be done until in July. This will delay our trip to North Korea
and North Manchuria until next week. In view of this, we
planned to go to the vicinity of Chinchou to collect seed of
Astragalus...
Page 4912. “A short visit was made to the Dairen market
but about the only new thing noted was bundles of soybean
plants for use as a green vegetable bean [green vegetable
soybeans]. These were noted at several stands and we
learned that they had come from the Shimonoseki district
(Japan).
Page 4987 (24 June 1930). Dairen, Manchuria. “Mr.
Morse’s notes: En route to Kokai, Korea... We left Su
Chia Tun on the Mukden express at 3:49 p.m. for Antung.
The crops were about the best we have seen. We began to
see more soybeans planted along according to the North
Manchuria method... We arrived at Antung on the Yalu River
at 9:00 p.m.”
Pages 6130-6131 (10 Oct. 1930). Nanzankai,
Manchuria. “Morse’s notes: From Chinchou we went to the
farming village of Nanzankai to secure pictures of soybean
threshing and seed cleaning. At several places we found the
farmers busy spreading soybean plants out on the threshing
floor. Stacks of soybeans, mung beans, millet, kaoliang
(heads) were about the threshing grounds and also kaoliang
stalk cribs of corn. In the threshing, the soybeans are
threshed first, then mung beans, millet and kaoliang.
“We found that the soybean plants are spread out on the
threshing floor in the morning. They are left to dry out until
late morning or afternoon.
“After lunch at Chinchou, we returned to Nanzankai
and found the farmers busy threshing. At some of the
smaller threshing grounds they were using flails in threshing
soybeans At one large ground, several men were using flails
and two stone rollers were being use in threshing soybeans.
After the plants ad been well rolled and flailed, the mass was
loosened up with wooden forks and flailed and rolled again.
After the second threshing, the coarse straw was removed
with forks and the remaining material raked and scraped into
two large piles.
“After piling, the material was thrown into the air by
shovelfuls, separating the beans and fine trash by the wind
method. Movie, still, and panorama pictures were taken of
the various operations.
Considerable amounts of peanuts are grown in this
section. The nuts are picked from the stems by Chinese
women and children.
Page 6132. Neg. #46004. A panoramic view of a
threshing floor in Manchuria.
Page 6133. Neg. #46005. “Soja max. Soybean.
Nanzankai, Manchuria. General view of threshing ground
showing threshing of soybeans with stone rollers.”
Neg. #46006. “Soja max. Soybean. Nanzankai,
Manchuria. Chinese farmers loosening up soybean plants

with forks after the first rolling and flailing.”
Page 6134. Neg. #46007. “Soja max. Soybean.
Nanzankai Village, Manchuria. General view showing the
threshing of soybeans by stone rollers drawn by horse and
mule and also flailing out of the seed.”
Neg. #46008. “Soja max. Soybean. Nanzankai Village,
Manchuria. Threshing out soybeans by stone rollers” [pulled
by horses and mules].
Page 6135. Neg. #46009. “Soja max. Soybean.
Nanzankai Village, Manchuria. General threshing scene
showing rolling, flailing and forking of the bean plants.”
Neg. #46010. “Soja max. Soybean. Nanzankai Village,
Manchuria. Chinese farmers placing soybean plants on
threshing ground. After drying in the sun for a few hours, the
plants are threshed with stone rollers and flails.”
Page 6136. Neg. #46011. “Soja max. Soybean.
Nanzankai Village, Manchuria. Chinese farmer flailing
soybeans on small farm south of Chinchou.”
Neg. #46012. “Soja max. Soybean. Nanzankai Village,
Manchuria. Chinese farmer spreading soybean plants on
threshing ground.”
Page 6137. Neg. #46013. “Soja max. Soybean.
Nanzankai Village, Manchuria. Close-up view of threshing
out soybeans with stone rollers drawn by a horse and mule.
Neg. #46014. “Soja max. Soybean. Nanzankai Village,
Manchuria. Close-up view of farmers cleaning soybean
seed.”
Page 6138. Neg. #46015. “Soja max. Soybean.
Nanzankai Village, Manchuria. Chinese farmers using rake
and kaoliang broom in one of the stages of cleaning soybean
seed.”
Neg. #46014. “Soja max. Soybean. Nanzankai Village,
Manchuria. Chinese farmer sweeping up soybean seed with
kaoliang broom.”
Page 6139. Neg. #46017. “Soja max. Soybean.
Nanzankai Village, Manchuria. Chinese farmer cleaning
soybean seed by throwing the seed and trash in the air with a
shovel, and the wind does the rest.”
Pages 6140, 6141, 6142. Neg. #46018-#46020. Three
panoramic photos with handwritten illegible notes. “Soja
max. Soybean. Nanzankai Village, Manchuria. Soybean
threshing floors.”
Page 6143. Neg. #46021. “Soja max. Soybean.
Nanzankai Village, Manchuria. After cleaning, the Chinese
farmer often stores the seed in small Osier bins at one side of
the threshing ground.”
Neg. #46022. “Arachis hypogea. Nanzankai Village,
Manchuria. Chinese farm children picking peanuts from the
vines.”
Page 6144. Neg. #46023. “Arachis hypogea. Nanzankai
Village, Manchuria. View of children picking peanuts from
the vines. Just as the picture was taken, the children ran like
a bunch of scared rabbits, except a little girl at the extreme
right.” Address: Agricultural Explorers, USDA, Washington,
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DC.
2778. Dorsett, P.H.; Morse, W.J. 1930. Green vegetable
soybeans in Manchuria, China, and Korea (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Pages 4911-4912 (19 June 1930) find the
authors in Dairen, Manchuria. Morse writes: “A short visit
was made to the Dairen market but about the only new thing
noted was bundles of soybean plants with green pods for use
as a green vegetable bean. These were notes at several stands
and we learned that they had come from the Shimonoseki
district (Japan).”
Pages 5431 and 5434 (13 Aug. 1930) find the authors in
Peiping [Beijing], China. They visited an open street market
in the northwestern part of the city on Chienmen Street. A list
of fruits and vegetables observed include: “Soybeans in the
pod, quite abundant.” A photo shows these soybeans at Hsi
Tan Pai Lou in Peiping.
Page 5587 (22 Aug. 1930) finds the authors in Heijo,
Chosen (today’s Pyongyang / P’yongyang, the capital of
North Korea). They visited several Korean vegetable markets
and among the farm products noted were “Soybeans (bundles
of plants with pods).”
Pages 5811, 5812, 5813 (11 Sept. 1930). Morse, still
in Heijo (today’s Pyongyang, North Korea) noted: “On our
way through the city in the morning we saw shelled green
soybeans in the baskets of several Korean vegetable stands.”
Negative #45793 and #45794. Two photos show these “green
vegetable soybeans” and “shelled green soybeans.”
Page 5845 (16 Sept. 1930). Fa Hua Ssu Temple, Chihli,
China. P.H. Dorsett’s notes. “We left Tang Shan about 8:30
this morning with two mules, four donkeys and ten pieces of
official baggage, en route to Fa Hua Ssu.
“It has been a lovely day and we had a very pleasant
ride. Through the valley we saw the farmers harvesting and
getting their crops of millet, kaoliang, corn, peanuts and in a
few instances, soybeans.
“Going through the valley we made three single plant
selections of soybeans, two yellow, #7190 and 7191, and one
black variety #7192, and on the way up the canyon we made
another one-plant selection of black soybeans #7193 which
was growing on decomposed granitic soil. We also collected
seed of a Deutzia sp. #7189, what we call the thin-leaved
type.”
“The mountain sides are covered with several species
or varieties of Lespedeza. There may be as many as a half
dozen or more. They are full of flowers and for the most part
very attractive.”
Pages 5888-5889 (19 Sept. 1930). Morse is now in

Keijo [today’s Seoul, South Korea], Chosen. A long list
of vegetables he observed at the large central Korean
market included “Soybean sprouts” and “Green vegetable
soybeans.” In the grain section he found: “Millet, adsuki
beans, susu (sorghum), mung beans, and soybeans.”
“After the visit to the Central Market, we visited the
East and West Markets and found about the same products.
Two photos (Neg. 45859; Neg. #45860) show these.
Page 5890. Neg. #45861. “Soja max. Soybean. Keijo,
Chosen. Korean Grain Market showing different varieties of
soybeans in front of a grain merchant’s store.
Neg. #45862. “Soja max. Soybean. Suigen, Chosen.
Korean farmer with bundles of green vegetable soybeans on
pack [tied to his backpack] at Keijo Korean market.”
Pages 5911-5912 (23 Sept. 1930). Morse is now
in Ritsuri, Korea. (Note: As of 1994 Ritsuri was named
Yul-li and located in North Korea, about 25 miles east of
Pyongyang, the capital.) In a farming section he noticed
some farmers roasting soybean plants over a fire and
“making their lunch of the green roasted soybeans.” Each
cart the farmers drove to market in the morning “had a
bundle of green soybean plants. The green soybean plants are
used extensively for food at this season of the year.”
Page 5913. Neg. #45874. “Soja max. Soybean. Ritsuri,
Chosen. Korean farmer bundling harvested soybean plants
for hauling to the farm yard. The plants were cut yesterday
when fully mature. The food is allowed to cure in the farm
yard rather than in the field.”
Neg. #45875. “Soja max. Soybean. Ritsuri, Chosen. Ox
cart loaded with bundles of mature soybean plants. Plants cut
yesterday and are hauled to farm yard to cure until threshed
(November).”
Page 5914. Neg. #45876. “Soja max. Soybean. Ritsuri,
Chosen. Ox cart loaded with bundles of mature soybean
plants which are to be carted to the farm yard for storage
until threshed.”
Pages 5948, 5949, 5950 (27 Sept. 1930). In Heijo
(Pyongyang, North Korea), Morse “visited Korean Farmers’
Market Day at the Daidomon Gate. One of the most notable
things was the abundance of shelled green soybeans and
adsuki beans being sold as green vegetable beans.”
One photo (p. 5949) in Heijo shows: “View of green
soybeans (shelled) on sale at small farmer’s stand. Market
Day” (neg. #45902).
Another photo (p. 5949) shows “Korean farm woman on
Market Day with bundle of green vegetable soybean plants
and shelled green soybeans in large basket and shelled green
adsuki beans in gourd” (neg. #45903).
A third photo (p. 5950) shows “Korean woman buying
soybean sprouts from Korean farm woman on Farmers’
Market Day” (neg. #54904).
Page 6113 (9 Oct. 1930). Green vegetable soybeans
in the pod and shelled green soybeans were observed in
Dairen, Manchuria. Address: Agricultural Explorers, USDA,
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Washington, DC.
2779. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4989 (25 June 1930). W.J. Morse’s notes.
[Dorsett is in Dairen, Manchuria]. He is en route to Kokai
[today’s Kanggye, in North Korea], Korea. “We went to the
railway station about 7:00 a.m. as our baggage had to be
passed by the Japanese Customs. Our mission to Korea was
explained to the officer and our suitcases and camera cases
were opened, merely looked at, and then marked o.k.
“We left Antung [Dandong as of 2014] at 7:50 a.m. and
after crossing the Yalu River arrived at Shingishu [today’s
Sinûiju, North Korea] on the opposite side of the river from
Antung [today’s Donggang, Liaoning province, China].
Page 4990. “Upon leaving Shingishu we entered rather
an extensive rice country. Soybeans were noted to a very
considerable extent but all were planted with corn as is done
in Southern Manchuria. Some fields of millet have hills of
soybeans planted along side of the rows.
“We arrived at Shin-Anshu, Korea at 12:25 p.m. and left
on the 12:40 bus for Kokai and ‘Zoysia,...’ Soybeans were
everywhere in evidence and seemed to be planted with every
sort of crop. Even fields of soybeans and cucumbers planted
together were noted.
Page 5003. W.J. Morse’s notes. He is en route to Kokai,
Korea.
Page 5013 (27 June 1930). W.J. Morse’s notes. Kokai,
Korea. “In the morning we went to the village agricultural
society where we met the Village Master... We spent the
morning at the farm looking over the experimental work with
soybeans... Soybean breeding work is being carried on and
several excellent varieties have been developed by the farm.”
Page 5015. Negative #45314. “Soja max. Soybean.
Kokai, Korea. View showing Korean grain merchant on
Korean Farmers’ Market Day. The pile of grain in front of
the merchant is that of soybeans.”
Neg. #45315. Soja max. Soybean. Kokai, Korea. View
showing the purchasing of soybean seed samples from
Korean grain merchant on Korean Farmers’ Market Day.”
Page 5035 (29 June 1930). W.J. Morse’s notes. En route,
Kokai-Kisen, Korea. “We left Kokai at 9:00 a.m. by bus...
On the hillsides we saw some Korean farmers cultivating
soybeans and corn with plows and also hoeing.”
Page 5036. “In the evening Mr. Ritaro called on us and
gave some very good data on the soybeans in the Kisen
region [today’s Hûich’ôn region in North Korea] He also
brought samples of different grades and varieties. Before
leaving he gave us some soybean samples representing the

best varieties grown in this section.” Neg. #45329. “Soja
max. Soybean. Kisen, Korea. View showing Korean farmer
and wife hoeing soybeans and corn with short handles hoes.”
Page 5037. Neg. #45331. “Soja max. Soybean. Kisen,
Korea. View of Korean farmer with plow used in cultivating
soybeans and corn.”
Page 5158 (14 July 1930). This is a letter written from
Dairen, Manchuria, to Dr. A.J. Pieters, Senior Agronomist,
Acting in Charge, Forage Crops and Diseases, Bureau
of Plant Industry, USDA, Washington, DC. “Kokai was
found to be rather a large Korean village snuggled in a very
mountainous country along the right bank of the Seinoko [?]
River (Photo #45318) which flows into the Yalu River... The
village is situated at 41º N. Lat. and the temperature during
December and January goes as low as 40º below zero. The
ground is said to freeze to a depth of 2½ to 3 feet... The field
crops are planted the first week in May and for the most part
are corn, soybeans, sorghum and millet.”
Page 5558 (19 Aug. 1930). Dairen, Manchuria. W.J.
Morse’s notes. “In view of the fact that the legume seed now
mature has been collected in this region and that the millet
is beginning to mature, we thought this would be the best
time to visit Korea around the Heijo [Pyongyang, as of 2014
the capital of North Korea] to collect some of the missing
links of our Korean story of the soybean industry. Last
season, no observations or pictures (movie and still) of the
growing crops were made, due to [our] late arrival in Korea.
We were advised that soybeans in Northern Korea begin
too mature the forepart of September. This will allow us to
obtain pictures of the growing crop as well as data, methods
of culture and harvesting, and return to Manchuria in time
for note taking and the beginning of harvest. Not needing
much in the way of supplies, we decided to try to get away
tomorrow.” Sent shipping boxes to Mr. Dorsett who is now
in Peiping.
Page 5559 (20 Aug. 1930). En route to Heijo
[Pyongyang], Korea. W.J. Morse’s notes. “We left on the
9:00 a.m. express [train] for Heijo, Korea.” Passed the
stations from Chinchou to Wafangtien. “From Chinchou to
Liaoyang very few soybeans were noted planted alone, and
from Liaoyang to a few stations below Mukden kaoliang and
millet were most extensively grown with very few soybeans
in mixed or single plantings.
“Leaving Suchaton at 4:00 P.M. and going to Antung we
began to see numerous fields of soybeans [planted] alone.”
Page 5550. “Corn and soybeans and kaoliang and
soybeans were being grown quite extensively. It was noted
that the soybean fields were more general in the hill sections
while the mixed plantings were on the lower lands. At the
ends of the rows of the fields a few feet of hemp, castor
beans, sesame or sunflowers were grown. This is said to be
done to keep cattle out of the fields.
“We arrived at Antung at 7:55 P.M. where we remained
over night.”
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Page 5561. A letter from Dorsett in Peiping, China,
dated Aug. 20, 1930, to W.J. Morse c/o Yamato Hotel,
Dairen.
Page 5563-5564. A letter dated 13 Aug. 1930 from
W.J. Morse, c/o American Consulate, Dairen, Manchuria, to
Mr. P.H. Dorsett, c/o U.S. Legation, Peiping, China. “Dear
Dorsett: I had just started another letter to you when your
came as I am beginning all over again.”
“From recent reports from friends in the middle west
[Midwest] the [soybean] oil industry [in Manchuria] is
coming along by leaps and bounds. Mr. Cartter, my assistant
at Holgate, in a recent letter thinks that it is going too fast.
He is making a trip this summer with Dr. Jamieson of the
Oils and Fats Lab. [Bureau of Chemistry and Soils, Div.
of Forest Crops and Diseases, USDA] to visit the various
soybean oil mills. From this you can see that I will have to
get every bit of information on storage, analysing, grading
(oil, cake and beans), shipping, varieties, methods of culture,
etc. etc. I am positive that our best oil yielding beans will
come from Manchuria. The soybean oil industry will be the
biggest thing and I am going to try and serve it from A to Z,
that is if my allotment holds out.”
Page 5573 (21 Aug. 1930). En route Heijo, Korea. W.J.
Morse’s notes. “We left the [Antung, in Manchuria] station a
little early to have our bagged passed by Japanese Customs
before going into Korea. Our baggage quickly passed and we
left Antung on the 7:50 a.m. train. At Shingishu, Korea, on
the opposite side of the Yalu River from Antung, we set our
watches ahead one hour.
“After leaving Shingishu we entered a very extensive
rice paddy section. Soybeans were grown along the edges
of the paddies as is so commonly done in Japan. In passing
out of this large rice section we began to see mixed crops;
soybeans and millet, soybeans and corn, kaoliang and
soybeans, kaoliang and mung beans. The millet and soybean
fields were very interesting as they were planted in various
ways.
“We arrived at Heijo (Pyongyang), Korea at 2:18 p.m.
and went to the Chosen Railway Hotel. All of the foreign
rooms were occupied by representatives of the Corn Products
Company and would be so for a year. This company is
erecting near Heijo an immense plant for the manufacture of
corn products. We arrived in a rain and it continued raining
all night.
Page 5587 (22 Aug. 1920). Heijo, Chosen. W.J. Morse’s
notes. “In the morning we visited several Korean vegetable
markets to note the farm products handles this season.” A list
of 20 products is given, including: “5. Soybeans (bundles of
plants with pods) [probably green vegetable soybeans].
“In the afternoon, between showers, we visited grain
markets in three different sections of the city. Millet, adsuki
beans, mung beans and soybeans were the principal grains.
Millet in several varieties predominated. Not as many
varieties of adsuki beans and soybeans were noted as during

our visit here last fall.”
Page 5601 (23 Aug. 1930). Heijo, Chosen. W.J.
Morse’s notes. “The wild soybean was also found growing
abundantly in waste places. The plants here appear to be
somewhat different from those in Manchuria. The Korean
plants have much larger leaves of a little different shape.
“Plants of the wild adsuki bean and the wild mung bean
were also found. The former is very vining while the latter
is a (Page 5602) bush type. Both species are now in full
bloom.”
Page 5603. Neg. #45649. “Soja ussuriensis. Wild
soybean. View of wild soybean plants growing along
roadside on outskirts of Heijo.” Address: Agricultural
Explorers, USDA, Washington, DC.
2780. Beeson, K.E. 1930. Soybeans for Indiana farms.
Indiana (Purdue) Agricultural College, Extension Leaflet No.
151. 6 p. June.
• Summary: Contents: Introduction. Uses. Varieties.
Inoculation. Culture. Harvesting for hay. Harvesting for seed.
Future.
“Soybeans are rapidly increasing in popularity in
Indiana as a hay crop, as a home-grown protein supplement,
and as a cash crop. Because of their adaptation to both sweet
and acid soils, their comparative freedom from disease, their
tolerance of drouth and poor drainage, and their ability to do
well on thin soils once they are properly inoculated, they can
be grown throughout the state. Properly handled they serve
as soil builders, although less nitrogen is left in the roots and
stubble than is the case with clovers. On all soils the shallow
roots have a marked loosening effect upon the surface layer.”
Varieties commonly grown in Indiana are Ito San,
Dunfield, Manchu, Wilson, and Virginia. Newer varieties that
look promising but about which less is known are Mansoy,
Illini, Harbinsoy. Address: Div. of Agronomy, Lafayette,
Indiana.
2781. Vestal, C.M. 1930. Soybeans as a substitute for
tankage in fattening spring pigs on legume pasture. Indiana
(Purdue) Agricultural Experiment Station, Bulletin No. 341.
14 p. June.
• Summary: Soy beans may be used to conserve tankage,
fish meal, milk and other protein-rich feeds, as long as
mineral supplements are also provided. Address: Purdue
Univ., Dep. of Animal Husbandry.
2782. Dorsett, P.H. 1930. Re: He tires easily after illness.
Plans have been materially changed (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. July 2. Unpublished log.
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• Summary: Pages 5086-5087. This letter from Dairen,
Manchuria, is a reply to Mr. Paul Russell. Assistant Botanist,
Foreign Plant Introduction, Bureau of Plant Industry, USDA,
Washington, DC.
“This is a belated reply to your kind letter under date
of March 20th, which arrived in Dairen on the day that I
was taken to a Japanese hospital [in Dairen], and where
I remained in a critical condition for approximately two
months.
“We were in hopes that the flowering cherry scions
which we sent in could be grown at least in the open
greenhouses at Bell, in place of what might well be
designated as the morgue. However, the rulings of the
Federal Horticultural Board are final, and if they prescribe
growing them in special quarantine there is nothing that can
be done to prevent it.”
“I am beginning to feel in pretty good shape, but find
that I tire rather quickly under exertion. Our plans for work
during the remainder of the year, as you may already know,
have been materially changed. Morse will remain with
headquarters at Dairen and continue his research work with
soybeans. I plan to leave Dairen shortly after July 15th
for Peiping, for the purpose primarily of exploring in that
region for wild legumes. At present Mr. Morse is in northern
Chosen [Korea] getting seed and plants of what is supposed
to be Zoysia” grass.
“I can do light work here in the laboratory and gradually
getting such supplies packed as I am to take with me to
Peiping.”
Page 5090 to 5091. A letter of July 2 from Dairen to Mr.
George M. Darrow, Senior Pomologist, Horticultural Crops
and Diseases, Bureau of Plant Industry, repeats much of the
above information in more or less detail. “I was taken sick
with double pneumonia on the night of April 11th, and on
the 14th was taken to a Japanese hospital, where I remained
critically ill for the greater part of two months. I left the
hospital on June first but am still under the doctor’s care,
though going to the laboratory and doing light work part
time.” Address: Agricultural Explorer, USDA, Washington,
DC.
2783. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5082 (2 July 1930). Kungchuling,
Manchuria. W.J. Morse’s notes. “We went to the S.M.Ry.
Experiment Station in the morning where we met Dr.
Nakamoto, the expert in charge of soybean work. It was
learned that Mr. Kanda who was director of the station on
our previous visit had been retired and that Dr. Nakamoto

will succeed him as director of the station in the near future.
“Dr. Nakamoto went over thoroughly the soybean work
being done by the station and also the soybean situation in
the Kungchuling region. He also made many suggestions
regarding our soybean investigations in Manchuria whereby
we might save time and at the same time see all phases of
the soybean industry in North and South Manchuria. We
were taken over the experimental grounds and found very
extensive soybean selection and variety work being carried
on, The soybeans are all looking excellent and for the most
part are in bloom.
After lunch, Mr. Ota, assistant engineer at the
experiment station, took us in the nearby farming section
where we could see the cultivation of soybeans. The second
cultivation is now being given the crop and is being done
with a harrow shovel plow and by hand hoeing. Soybeans are
grown very extensively about Kungchuling and we saw some
very large fields. On our return to the inn we passed through
the Chinese section where the Chinese grain merchants
have large store yards. Most of these yards or compounds
contained a large number of Osier bins of soybeans. The
Chinese merchants were very badly hit by the low demand
of European countries for soybeans The seed was purchased
last fall at a fair price but with the slow demand and great fall
in the price of silver, the merchants are very heavy losers.”
Page 5084. Letter from P.H. Dorsett, Agricultural
Explorer in Dairen, Manchuria, to Mr. Leon H. Ellis, Second
secretary of Legation of the United States of America,
Peiping, China.
Dear Sir; My delay in replying to your favor of April
18th is due to the fact that I was in the hospital when the
same arrived, and have only recently been discharged...
“I am planning to leave Dairen shortly after July
15 for Peiping, and trust that upon arrival there I will
find conditions in that region favorable for agricultural
exploration work.
“Please arrange to hold any mail which may be received
at the Legation and addressed to P.H. Dorsett and Ruth S.
Dorsett... Very truly yours,...”
Page 5184-5185 (17 July 1930). Chinchou, Manchuria.
W.J. Morse’s notes. “In the early part of the season we were
taken to the wall surrounding Chinchou by Mr. Nakatomi
of the Experiment Station and found more or less alfalfa
plants which varied in habit of growth and color of flowers.
We were told that this alfalfa was probably introduced
from Russia by the Russians during their occupation of this
territory many years ago (previous to 1905 [when they lost
the Russo-Japanese War]).
“We have watched this alfalfa at various times that seed
might be collected as the variety might have value in the
study of disease resistant strains which the Department is
now carrying on extensively...
Page 5185. Neg. #45310. “Medicago sativa. Alfalfa,
Chinchou, Manchuria. View showing P.H. Dorsett picking
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alfalfa seed along road of wall surrounding Chinchou.”
Page 5186 (18 July 1930). Dairen, Manchuria. “P.H.
Dorsett’s notes. Mr. Y. Nakanishi, Secretary of the Soybean
Oil Association, whom we intended going to see, was in
Shanghai and would not return before the 24th, we were told
by Mr. Takamori. However Mr. Takamori promised to tell
him that it was our intention to call, and to carry to him our
kindest personal regards.”
Page 5222-5223. Letter from P.H. Dorsett, Agr. Exp.,
dated Sunday 27 July 1930, in Peiping, China, to W.J. Morse.
“Dear Morse: It will be a week tomorrow since we pulled out
of Dairen and left you and the family as well as other good
friends at the railway station.”
“We had a very pleasant ride from Dairen to Mukden
where we arrived on time... I saw many fine lots of soybeans
on the way up, both alone and in interplantings which would
make excellent pictures and I itched to be out with the
cameras.”
“Most of the time since our arrival it has been close,
muggy and fearfully hot.
“From the time we got up last Tuesday morning until
within a short distance of Peiping the plantings of soybeans
and other crops were about the same as we saw between
Dairen and Mukden, except that there was much more
kaoliang than corn. About noon on the way to Peiping we
ran into a section where we saw an interesting feature in
connection with interplanted soybeans in kaoliang. Here and
there we saw areas where the lower leaves of the kaoliang
had been stripped off for some three feet above the ground.
I judge that this was done primarily to give more light to the
interplanted soybeans. The stripped off leaves, perhaps were
used for stock food. I will try to get pictures showing this
practice. It might be well for you to be on the lookout for this
practice while on your field trips in Manchuria.”
“Living here is very much cheaper than in any place I
have been in the orient. We have two nice large rooms and
a private bath on the third floor, front of the Grand Hotel
Des Wagons-Lits with board, American plan, at a monthly
rate of 400,000 Mex per month.” This equals “$107.96 per
month, which seems unbelievable, in comparison with what
we have paid in Japan and Manchuria... If the above proves
to be correct, it will pay you to wind up your work over there
as soon as you can and come to Peiping. From what I saw
Tuesday en route to Peiping there is fully as much for you to
see in the field here in China as there is in Manchuria, but of
course not in the way of shipping.
“On Thursday we went to the Peiping Union Medical
College.” Dorset saw Dr. McIntosh, the lung specialist who
“found my lungs in pretty good condition but that he would
like to have a dental X ray, also an X ray of my lungs, as
well as an electro cardiogram and an examination of my
eyes. Well I have run the gamut and am still alive and none
the worse for the wear. The doctor told me yesterday that
none of the examinations showed anything to be especially

alarmed at, but that it would be necessary for me to take
things a little easier and under no circumstances should I do
any mountain climbing and should not get fatigued by long
tramps or over work. The Dr. may however have a different
story to tell Ruth when she gets a chance to talk with him
concerning my condition.
“I plan to get started on field work next week... I hope
this finds you all well and happy and that your work is
progressing nicely. Sincerely yours,...”
Page 5224 (28 July 1930) Peiping, China. “P.H. Dorset’s
notes... We saw two or three vegetables which we did not see
in 1924-25 while here.
Page 5224-5225 (28 July 1930). Nanzen, Manchuria.
“W.J. Morse’s notes. Left by the Chinchou bus and stopped
off at Nanzen where we have observed the best and most
extensive soybean plantings. The soybeans are in nearly all
mixed plantings with the corn. The largest per cent of the
fields have the beans and corn in the same row. The rows are
about 21 inches apart The corn was planted about May 1 in
42-inch hills. About June 1 the corn was thinned to 1 plant
per hill and a hill of beans planted between the corn hills.
“In this section a few fields were noted in which two
rows of beans alternated with three rows of corn. The rows
were about 21 inches apart. The corn was sown about May 1
and the beans about June 1.
Some excellent fields of Italian millet were observed and
only a few fields of Japanese millet.
Page 5226. Neg. #45381. Soja max. Soybean. Nanzen,
Manchuria. Fields of soybeans and corn Three rows of corn
and two rows of corn planted alternately. Corn planted about
May 1 and beans about June 1. Rows 21 inches apart.
Neg. #45382. Italian millet. Nanzen, Manchuria. Field
of Italian millet on farm near Nanzen. Millet is used quite
extensively as food by the Manchurian farmer. Morse is
standing in the field with the millet waist high. He is wearing
a straw hat with a black band around the rim.
Page 5230 (29 July 1930). Hsiungyaocheng, Manchuria.
“Mr. Morse’s notes. Left on the 9:00 a.m. express for the
S.M.Ry. Experiment Station at Hsiungyaocheng. We went at
once to the experiment station with Mr. Hisatake, the expert
in charge of crops. Mr. Hisatake was first connected with
the Kungchuling station and Mr. Nakamoto first started the
soybean work at that station which is now doing the most
extensive work with soybeans in Manchuria.
“We visited the soybean variety plots which are kept
up for supplying seed to different stations. About eighty
varieties are under test but no breeding work is being carried
on. One of the most outstanding varieties is the Moshito
variety, the seed of which is very similar to that of the
Virginia. However the plants are quite different from the
Virginia principally in plant characters. The habit of growth
is somewhat similar to Virginia, more or less twining at the
terminal. It is grown principally on new land and makes
an excellent forage and ensilage sort. Some of the Moshito
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selections also look very promising.
Page 5231. Neg. #45387. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Variety plot of the Moshito
variety of soybean in the variety plot test on S.M.Ry.
Experiment Station. This variety is used for green manure on
new land. Appears to be an excellent variety for forage and
silage in the U.S.”
Neg. #45388. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans grown in 21-inch rows in young
mulberry plantation for green manure.
Page 5231. Neg. #45389. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Plot of the Moshito variety of
soybeans in variety plot test on S.M.Ry. Experiment Station.
The Moshito is used for green manure on new land and looks
to be a very promising variety for forage and silage in the
U.S.”
Neg. #45390. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans planted in 21-inch rows in mulberry
plantation for green manure purposes.” Address: Agricultural
Explorers, USDA, Washington, DC.
2784. Dorsett, P.H. 1930. Re: How he caught double
pneumonia in Dairen, Manchuria (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. July 5. Unpublished log.
• Summary: Pages 5122-5124. This letter from Dairen,
Manchuria, is a reply to Dr. A.J. Pieters, Senior Agronomist,
Acting in Charge, Forage Crops and Diseases, Bureau of
Plant Industry, USDA, Washington, DC.
“I trust that you and other officials at the Department
of Agriculture will not be too severe in your censure of Mr.
Morse for not advising the office of my illness. He has had
worries enough at this end of the line without causing him
more from Washington. I can readily understand how Morse
felt when I went down so suddenly and was so severely ill.
He had to pick up the details of my work and carry them on
at the laboratory and in the field to the best he could without
any advice or assistance. In addition to these numerous
troubles, he was worried almost sick on account of my
condition.”
“On arrival in Dairen, April first, we spent several days
searching for a suitable laboratory room and finally found
one in the Cohin building. As it was near Spring, the heat
had been turned off in the building and the room was quite
chilly and sometimes really disagreeable. However we went
to work fitting it up with a temporary darkroom and shelves.
On the 11th our official baggage was received and we got it
unpacked and practically put away on that day. During the
afternoon I spoke to Mr. Morse who was not feeling at all
well, and cautioned him about over-doing. Just after quitting,

between four and five o’clock but before leaving the office,
I felt a shiver run up my spinal column, but felt no pain and
had no symptoms of a cold (as far as I know).
“That night I took a couple of Aspirin and the next
day called in a physician. On the 13th Dr. K. Kondo, the
Japanese doctor who was attending me, pronounced my
trouble as double pneumonia, and on the 14th I was taken to
the Doctor’s private hospital where I remained for practically
two months. During the major part of the time I was more or
less delirious and critically ill. In fact the doctor for a week
or more did not give me any hope of recovery. However, I
was pulled through and on June first I left the hospital and
went to the Yamato Hotel... to recuperate. I spent ten days
there, returning to the Yamato Hotel in Dairen where we are
stopping, on the evening of the 10th of June.”
Knowles Ryerson has developed new plans for Dorsett
and Morse, which Dorsett describes. “Morse will remain
with headquarters Dairen and continue his soybean research
investigations throughout southern and central Manchuria.
As noted above I will proceed to Peiping and do exploration
work in that region. Morse will probably join me there
in October or November after his work here has been
completed. We will likely spend about a month looking up
soybean products in Peiping and both of us may return home
in December.
“I have suggested some additional work which I
consider quite important and would like to have a hand in
clearing up before leaving the Orient. If my suggestions
in this connection are approved I will remain over here for
another year. I will likely spend the winter months in Canton
and Taiwan getting back to Peiping in time to put in an entire
month looking for wild legume and other interesting plants
worthy of introduction.
“I very much appreciate your kind words of caution.
Similar advice has come from Dr Woods, Dr. Calloway and
Mr. Ryerson, also specific instructions from Mr. Ryerson
to slow up. I realize that I am not as young as I once was
but already I am feeling a return of my energies, ambitions,
desires and determination to do my best. However, I will try
and accomplish the work without taking any more chances
than are necessary and without taxing my strength too
severely.
“With kindest personal regards and best wishes, I
remain, Very truly yours...”
Note: Dr. A.F. Woods is Director of Scientific Work,
U.S. Department of Agriculture, Washington, D.C. (see p.
5180). Address: Agricultural Explorer, USDA, Washington,
DC.
2785. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria.
Soybean oil and meal (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
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Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5146 (Saturday, 12 July 1930). Dairen,
Manchuria. P.H. Dorsett’s notes. “A fine sunshiny day, and
quite warm, especially in the sun. Morse and Suyetake
went to the wharf to see what there was new in the way of
soybeans. Also to get a line on when there is likely to be
an oil boat in to be unloaded. We are anxious to get motion
pictures of the loading of an ocean freighter with soybean
oil. There was no information in this connection available.
However, about a dozen samples of soybeans were secured.
One of these samples, a flat seeded variety, is new and of
special interest.
“Dorsett worked at the office on his June account and on
getting pictures ready for albums, trimming and numbering
them. He also worked with the negatives for March,
April and May report getting them in shape for sending
to Washington. The report will be completed Monday or
Tuesday.”
Pages 5146-5147 (12 July 1930). Dairen, Manchuria.
W.J. Morse’s notes. “In the morning we went to the oil pier
of the S.M.Ry. storage yards and found the English freighter
‘Achilles’ filling a tank with 850 tons of soybean oil. Another
tank in the fore part of the ship had been filled a little earlier
with 850 tons of soybean oil.
“We were allowed to go down in the hold (at our own
risk) and watch the filling of the tank and take pictures. With
a 10 inch [diameter] pipe (the oil is piped from storage tanks
on shore) it takes about 4 hours to fill and eight hundred and
fifty gallon tank.
“We also visited the bean storage and wharf warehouse.
We collected 18 soybean samples and one of mung beans
from these places.
“At the wharves we saw two German freighters taking
on soybeans for Europe, and three Japanese freighters taking
on soybean oil cake for the Main Island and Formosa.”
Page 5148. “Negative #45357. Soja max. Soybean.
Dairen, Manchuria. View in hold of English freighter
‘Achilles,’ showing the filling of oil tank with soybean oil by
pipe. The tank holds 850 tons of oil and it takes about four
hours to fill it.
“Negative #45358. Soja max. Soybean. Dairen,
Manchuria. View in hold of English freighter ‘Achilles,’
showing the filling of oil tank with soybean oil. The tank
holds 850 tons of oil & it takes 4 hours to fill it.
Page 5149, “Negative #45359. Soja max. Soybean.
Dairen, Manchuria. View in hold of English freighter
‘Achilles,’ showing the filling of oil tank with soybean oil by
pipe. The tank holds 850 tons and it takes 4 hours to fill it.
“Negative #45360. Soja max. Soybean. Dairen,
Manchuria. General view showing coolies unloading bags
of soybeans from a Japanese freighter at Dairen Wharf.
The beans were brought from Yingkou (Newchwang).
Manchuria.”

Page 5159. “Negative #45361. Soja max. Soybean.
Dairen, Manchuria. Loading soybean oil cakes on Japanese
freighter at Dairen Wharves. Oil cake is used for fertilizer.
“Negative #45362. Soja max. Soybean. Dairen,
Manchuria. View showing the unloading of soybeans from
a Japanese freighter which has just brought them from
Yingkou (Newchwang). Manchuria.”
Page 5188-5189 (Saturday, 19 July 1930). Dairen,
Manchuria. P.H. Dorsett’s notes. “In the afternoon Morse,
Dorsett and Suyetake went to the wharves. It is the first
opportunity Dorsett has had to see the activities there and
also the immense storehouses, or godowns as they are more
generally known in the Orient, filled with soybeans and
soybean cake.
“We saw a number of ocean-going vessels being loaded
with beans and others with soybean cake.
“One of the lines of godowns which Morse and
Suyetake found piled full of soybean cake several weeks ago,
was today found to be entirely empty.
“After lunch Morse worked on a paper to be read at the
next meeting of the Soybean Association of America.
“Dorsett and Suyetake saw to getting the trunks of
supplies and equipment, which Dorsett in to take with him,
down to the railway station to go out on the 9:00 a.m. train
on Monday for Mukden.
“We learned after getting to the station that we would
have to see the customs commission’s approval for sending
these out, before the railway officials would accept them.
“It was necessary, therefore, for Dorsett and Suyetake to
make a hurried visit to the commissioner’s office to get the
required permission.
“We showed him a list of the contents of each trunk and
explained to him the nature and character of our work.
“He spoke some English and was very pleasant and
agreeable. He called in one of his assistant officers and after
about five or ten minutes talk said that he would telephone
the railway authorities at the station that he had passed the
goods and to receive and send them forward.
“If we had reached the railway station after office
closing hours of the commissioner, this might have been
rather embarrassing and caused us a day’s delay in leaving
Dairen.
“Such customs and regulations should in some way be
kept in touch with, but it seems that there is no way by which
this can be accomplished, except by personal experiences as
one goes along.”
Page 5189 (19 July 1930). Dairen. W.J. Morse’s notes.
“A visit was made to the Dairen Wharves and S.M.Ry.
storage yards to observe what was doing in the shipping of
beans and bean cake. We found several freighters loading
beans and bean cake. One European freighter was taking on
3300 tons of beans for European oil mills to be used for oil
and oil meal.
“Two Japanese freighters were being loaded with bean
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cakes for export to the Main Island and Hokkaido. These
bean cakes are used in Japan mainly for fertilizer and cattle
feed.
“In visiting the bean cake storage houses where three
weeks ago we saw thousands of tons of cakes stacked, we
found the houses empty and being put in condition for the
next season’s supply. The shipment of cakes must have been
very heavy. The cakes now shipped are being brought direct
from the oil mills to the wharf warehouses.”
Page 5190. “Negative #45371. Soja max. Soybean.
Dairen, Manchuria. View showing Mr. P.H. Dorsett and Mr.
Suyetake inspecting a load of soybean oil cakes at Dairen
Wharves.
“Negative #45372. Soja max. Soybean. Dairen,
Manchuria. Hand truck of soybean oil cakes just brought
from warehouse to be loaded on freighter. Mr. Dorsett
inspecting cakes.”
Page 5191. “Negative #45373. Soja max. Soybean.
Dairen, Manchuria. View showing unloading and stacking of
soybean oil cakes in open storage at Dairen Wharves.
“Negative #45374. Soja max. Soybean. Dairen,
Manchuria. Loading a Japanese freighter with soybean oil
cakes at Dairen Wharves.”
Page 5192. “Negative #45375. Soja max. Soybean.
Dairen, Manchuria. View showing wagon loads of soybean
oil cake being unloaded at Dairen Wharves. Oil cakes are
being stacked in open storage.
“Negative #45376. Soja max. Soybean. Dairen,
Manchuria. Close-up view of unloading and stacking
soybean oil cakes in open storage at Dairen Wharves.”
Address: Agricultural Explorers, USDA, Washington, DC.
2786. Dorsett, P.H. 1930. Re: Thank you for your words of
caution about my double pneumonia in Dairen, Manchuria.
Plans (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. July 16. Unpublished log.
• Summary: Pages 5180-5182. This letter from Dairen,
Manchuria, is a reply to Dr. A.F. Woods is Director
of Scientific Work, U.S. Department of Agriculture,
Washington, D.C.
“Dear Doctor Woods:
“Your very kind and most welcome letter of May 27th
was not only greatly appreciated, but it also did me a world
of good.
“In addition to your kind expressions of sympathy and
counsel incident to my illness and the work of regaining my
health, which are much appreciated, your letter also recalled
most pleasant years, long since passed, when we were more
closely and more intimately associated in the work than we
are at present.

“Those pioneer years of agricultural research, the
conception and development of the Bureau of Plant Industry
are not only years of joy for those associated in the work,
but they also stand out in bold relief as the beginning and
background of the magnificent Bureau organization and its
extensive and invaluable research work of today.
“The experience of being critically ill for something like
two months in a foreign country, in a Japanese hospital, with
a Japanese doctor and Japanese nurses, is, as you can well
imagine, both interesting and novel, and yet not one which I
would again care to experience.
“My case was serious form the first, and for several
weeks the attending doctor (K. Kondo) and consulting
physician (Dr. Todani, at the head of the South Manchurian
Railway Hospital) gave no hope for my recovery, but with
an apparently able doctor, good nursing, and a rather strong
constitution, I survived.
“The first symptoms of trouble which I experienced
was a chilly sensation extending up my spinal column. This
occurred between five and six o’clock in Friday evening,
April 11, just after quitting work and before leaving the
temporary office we have fitted up in the Gohin Building.
“After dinner I took a couple of aspirin tablets and
retired. I was quite sick the next morning (Saturday) and
Dr. Kondo of the Kondo Hospital was called to attend me.
On Sunday the doctor diagnosed my trouble as double
pneumonia, and on Monday I was removed to the Kondo
Hospital where I remained for some 49 days hovering
between life and death.
“I left the hospital June first and went to the Yamato
Hotel, some twenty miles out of Dairen, in a lovely place by
the sea, where I remained for ten days recuperating.
“On the evening of June 10th I returned to Dairen and
on the 11th, just two months from the time I was taken ill, I
was back at work. Since that time I have been feeling better
and daily regaining my strength, and am now, although not
yet discharged by the doctor, who comes every four days to
see and examine my lungs, am feeling quite myself again.
“In accordance with plans, based on instructions and
suggestions from Washington before I was taken sick, I
am leaving Dairen on Monday the 21st for Peiping. I will
continue my agricultural explorations in that region in
search of legumes and other interesting and useful plants for
introduction and trial at home.
“Morse will remain with headquarters here in Dairen
and continue his research investigations with soybeans in
Manchuria until sometime in October or November. He will
then join us in Peiping and we will spend a month or so
investigating soybean products there. We quite probably will
return home in December. However I have suggested some
additional work over here which I think is important, an in
the accomplishment of which I would like to have a hand.
If this is approved, Morse and family will more than likely
return in December and Ruth (my adopted daughter) and I
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will remain in the Orient for another year.”
“We will be sure to look you up when we return. Our
year spent in Japan was most delightfully pleasant. It is a
remarkably interesting and beautiful country and we were
successful in getting a nice lot of plant material, also much
valuable information, as well as a fine lot of motion and still
pictures.
“Sincerely yours,...” PHD/rd.
Note: The latter notation indicates that the letter was
dictated by Palemon H. Dorsett and typed by his adopted
daughter, Ruth Dorsett. Address: Agricultural Explorer,
USDA, Washington, DC.
2787. William Morse, P.H. Dorsett, and Mr. Takamine
seated in the office of Mr. Takamine at the South Manchuria
Railway Co., Dairen, Manchuria, 18 July 1930 (Photograph).
1930.
• Summary: This 3 by 4 inch black-and-white photo, dated
on the back, was sent to Soyfoods Center in 1980 by William
Morse’s daughter, Margaret Morse Thalman. All three men
are sitting.
2788. Morse, W.J. 1930. Letter to American Soybean
Growers Association, c/o Dr. W.L. Burlison, President,
University of Illinois, Urbana, Illinois (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Pages 5196-5198 (20 July 1930, c/o American
Consulate, Dairen, Manchuria).
Note: This entire letter is found published at: Morse,
W.J. 1930. “Soybeans in the Orient.” Proceedings of the
American Soybean Association 3:96-100 (Sept.). Minor
editorial changes have been made in the text to make it
clearer. Address: Agricultural Explorers, USDA, Washington,
DC.
2789. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5254-5255 (30 July 1930).
Hsiungyaocheng, Manchuria. W.J. Morse’s notes. “We
went to the experiment station early in the morning and met
Director Watanabe and Mr. Hisatake. Their station recently
issued a bulletin on the diseases of the four principal crops
of Manchuria, namely; soybeans, kaoliang, millet and corn.
A copy was given us and it was found to contain excellent

information on soybean diseases.”
“After lunch a trip was made by basha [horse-drawn
cart, in Japanese] to the farming section to the west of
Hsiungyaocheng. Soybeans were noted planted in kaoliang
[Andropogon sorghum] to a considerable extent. The
kaoliang rows were 21 inches apart and hills of soybeans
were planted about every 12 feet just to the side of the
kaoliang row. The same method of planting was also
observed with millet and soybeans.”
Neg. #45405. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans and corn in alternate rows 21 inches
apart. Corn planted about May 1 in 42 inch rows, [soy] beans
planted about June 1st midway [between] the corn rows.”
On pages 5256 and 5257 are panorama photos with
illegible captions similar to Neg. #45405.
Page 5258-5259 (31 July 1930). Hsiungyaocheng,
Manchuria. “W.J. Morse’s notes: In the morning we went to
the experiment station for a conference with Mr. Arakawa,
the entomologist, regarding insects affecting soybeans in
Manchuria. According to Mr. Arakawa, the leaf hopper does
not occur in Manchuria.”
“Mr. Arakawa is making very extensive studies on the
damage to soybeans by the pod borer which is the most
serious insect pest of the soybean in Manchuria. (We found
this insect pest also the most in Hokkaido and the main
soybean sections of the Main Island [Honshu] of Japan.)
There are no serious insect pests affecting soybean foliage.
The grub or larva of Lachnosterna sp. [a genus of beetles]
enters the stem of the soybean at the base and ofttimes does
very serious damage in the early growth of the plant. This
larva also does very serious damage to millet, adzuki beans
and kaoliang.”
Page 5261. Neg. #45409. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Soybeans grown in the same
row with corn. Corn planted in hills 42 inches apart (21-inch
rows) about May 1. Soybeans planted midway [between] the
corn hills about June 1st.”
Neg. #45410. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans grown in 21-inch rows in pear
orchard for green manure. On South Manchurian Railway
Experiment Station.”
Page 5262. Neg. #45410. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. General view of soybeans
grown in rows in pear orchard for green manure. At South
Manchurian Railway Experiment Station.”
Page 5293-5294 (1 Aug. 1930). Feng Tai, China. “P.H.
Dorsett’s notes: We left on the 8:00 a.m. train this morning
for Feng Tai” to look for alfalfa.
“We returned from Feng Tai to Peiping by motor car...
Along the edges of bogs or low moist to wet places where
reed grasses grow abundantly, we saw beans climbing to the
top of reed grass 8 feet or more in height. We assumed that
they were wild soybeans and verified this assumption by
asking Chinese farmers. The plants impress us as being more

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1047
robust and to have larger leaves than the wild soybeans we
saw in abundance in Manchuria in 1925-1926.
“We also saw in actual operation the stripping of the
lower leaves of kaoliang, interplanted to soybeans.
“The farmer told us that stripping is never done until
the kaoliang is in full head. It is claimed that the stripping
not only admits more air and light for the under-growing
soybeans, but also benefits the kaoliang.
“We made a number of 3¼ by 4¼ pictures in an
endeavor to secure good views of this interesting farm
practice.
Pages 5300. Neg. #45425. “Soja max. Soybean. Near
Feng Tai, China. A Chinese farmer at the edge of a field of
kaoliang interplanted with soybeans. Note that he carries a
palm leaf fan and a ‘kasa’ or umbrella to protect him from
the sun.”
Page 5301. Neg. #45426. “Soja max. Soybean. Near
Feng Tai, China. A good crop of both soybeans and kaoliang.
These are two very important crops in this section of China.”
Neg. #45427. “Soja max. Soybean. Near Feng Tai,
China. To the left is a portion of a planting of soybeans
alone. To the right are soybeans planted with kaoliang which
has recently been stripped of its lower leaves to a height of
about four feet.”
Pages 5302-5303. Negatives #45428, #45429, and
#45430 show variations of the photo in #45427.
Pages 5306-5307. Negatives #45436, #45437, #45438
and #45439 show variations of the photo in #45427.
Page 5212 (2 Aug. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: Another trip was made to the Dairen wharf
warehouses and the S.M.Ry. storage yards to secure good
samples and pictures of soybean shipping scenes. We found
the wharf houses well filled with sacks of beans and there
seemed unusual activity in bean exports. In our rounds of the
warehouse we collected twenty-four samples of soybeans
and one sample of mung beans. The beans of which samples
were collected were said to have come from various parts of
North Manchuria and were mostly for export to European
countries for oil and meal.
“The German ship Preussen was being loaded with 3500
tons of [soy] beans. Nearby a Dutch ship was being loaded
with beans. One Japanese freighter was taking on beans
which were a little better quality than the oil beans and were
being shipped to the main island for the manufacture of soy
sauce and miso.
“Two Japanese freighters were being loaded with large
amounts of soybean oil cake for shipment to Japan and other
points for fertilizer and cattle feed.”
Page 5313. Neg. #45445. “Soja max. Soybean. Dairen,
Manchuria. Loading the German freighter Preussen with
3500 tons of soybeans for Europe to be used for oil and oil
meal, at the Dairen wharves.”
Neg. #45446. “Soja max. Soybean. Dairen, Manchuria.
Views of unloading soybeans from freight cars and loading

Dutch freighter with beans for export to Java. Dairen
wharves.”
Page 5314. Neg. #45447. “Soja max. Soybean. Dairen,
Manchuria. Loading the German freighter Preussen with
3500 tons of soybeans for export to Europe to be used for oil
and oil meal. At the Dairen wharves.”
Neg. #45448. “Soja max. Soybean. Dairen, Manchuria.
Views of loading soybeans on Dutch freighter for export to
Java. Dairen wharves.”
Page 5315. Neg. #45449. “Soja max. Soybean. Dairen,
Manchuria. Soybean oil cakes in Wharf Warehouse for
export. Taken at the Dairen wharves.”
Page 5380 (8 Aug. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: We received a package of forty-one varieties
of soybeans from the Kankyo Hokudo Prefecture Seed &
Nursery Farm, Kyojyo, Chosen” [Kyojo, Korea]. Address:
Agricultural Explorers, USDA, Washington, DC.
2790. Mr. Suyetake (Japanese interpreter), W.J. Morse, and
P.H. Dorsett at Dairen, Manchuria (Photograph). 1930. July.

• Summary: These two digital photos, with caption and date,
were sent to Soyfoods Center by Joyce Garrison (William
Morse’s granddaughter) of West Hartford, Connecticut (July
2004).
In the second photo (see next page), of four men sitting
on a bench in front of a window, the man on the left is
unidentified; Noburo Suyetake, the translator, is on the right.
2791. Morse, W.J. 1930. Re: Heat and humidity in
Manchuria are unbearable. Keeping good notes (Document
part). In: P.H. Dorsett and W.J. Morse. 1928-1932.
Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Aug. 3. Unpublished log.
• Summary: Pages 5458, 5459, 5460 and 5461. This letter
dated Aug. 3, is from W.J. Morse in Dairen, Manchuria,
to P.H. Dorsett in Peiping, China. “With regard to the hot
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and would not have any use for the notes sent you
as I take them out of my books. So just destroy
these after you have finished with them.”
“Very sincerely, W.J. Morse.” Address:
Agricultural Explorer, USDA, Washington, DC.

weather... In all of our tramps about Fuji and other places
[in Japan] I did not suffer nearly as much from the heat as I
have here in Manchuria. The heat from the sun seems to be
so much more intense and seems to go right through one.
Suyetake made the remark how hot it is here compared to
the main island [Honshu, Japan]. The humidity also seems
to be rather high and our clothes, suit-cases and other leather
goods have to be cleaned of mold about every other day. My
experience thus far with the Manchurian weather is quite
different from that which I expected to find after reading
volumes on Manchuria agriculture.”
“In South Manchuria soybeans are planted mostly
with corn although I have seen many fields of sorghum and
soybeans, and millet and soybeans. It is quite likely that I
may come across this practice between Mukden and Antung
and also between Mukden and Changchun for soybeans
are grown more or less with sorghums in these regions. I
have picked up so much information and seed [sic, seen] so
many things along the soybean line that I have never read or
heard of during my trips that it almost bewilders me. With
such conditions, Dorsett, I am indeed thankful that I am not
burdened with the collection of much other material and can
devote my short time here in this wonderful soybean country
wholly, at least almost wholly, to my friend the soybean.
Little do the people back in Washington [DC] realize just
what there is in the soybean line over here. The references in
letters the past winter and spring to the effect that we have
gathered sufficient seed samples and products has made me
rather worry.”
“With reference to my field notes and pictures, I still
try to keep up with you. As to office routine I will omit that
and confine my notes to my field activities along with the
pictures. I do not care for the notes after they are typed as I
keep full notes every day in my daily note-book [notebook]

2792. Dorsett, P.H.; Morse, W.J. 1930. Roasted
soybeans and soy coffee in Manchuria (Document
part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington,
DC: Foreign Plant Introduction and Forage Crop
Investigations, Bureau of Plant Industry, USDA.
8,818 p. Unpublished log.
• Summary: Page 5353 (5 Aug. 1930–Dairen,
Manchuria). W.J. Morse’s notes. “During our
visit with Mr. Arakawa in Hsiungyaocheng
[Manchuria], July 31, he served us a cold drink
which he said was made from roasted soybeans
and barley. The product was manufactured in
Germany and he bought several boxes at a Russian store in
Mukden [Manchuria]. He could not remember the name of
the product but he said it came in a green paper package.”
“At a Japanese food store we found an instant coffee
substitute known as ‘Health Coffee’ made from soybeans
and [word omitted] by a Japanese farmer living outside of
Dairen. The same store also had another coffee substitute
made from 50 per cent roasted soybeans, and the remainder,
coffee and chicory. We were advised to try a Chinese food
store for the German soybean coffee. At a large Chinese
store we found the same kinds of coffee substitute as at the
Japanese store.” Address: Agricultural Explorers, USDA,
Washington, DC.
2793. Dorsett, P.H.; Morse, W.J. 1930. German soybean
coffee sold in Dairen, Manchuria (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5413 (11 Aug. 1930, Dairen, Manchuria).
W.J. Morse’s notes. “After taking the July expense account
to the American Consulate to be sworn to, we went to a
Chinese store to look up a soybean health coffee made
by the Chinese. We learned that such a product was made
at another store. In looking over the shelves for possible
soybean products we discovered the German Soybean Coffee
mentioned by Mr. Arakawa and for which we had searched at
some Russian stores recently.
“This product put up in a green paper box containing
500 grams, is sold under the name ‘Korufranck’ and for 35
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sen. The material is rather coarsely ground and consists of
two-thirds roasted cereals and one-third roasted soybeans.
“Upon inquiring at the other Chinese stores for the
soybean health drink, we were told that they make it only
during the winter months. It is used as a beverage, food and
tonic, and will apparently cure or relieve any ailment known
to mankind. It is made from roasted soybean flour, millet,
sesame seed, pine nuts, watermelon seeds and walnut meats.
“After lunch we made a seed collecting trip to the
Dairen Wharves and S.M. Ry. [South Manchuria Railway]
Storage Yards. In our many visits... we have never seen so
little activity in the soybean shipping...”
Page 5688 and 5689. A table titled “Itemized schedule
of travel and other expenses” for Aug. 1930 includes the
following: Aug. 4. 2 Pkgs. bon yuba–30 sen. 10 sheets yuba–
30 sen.
Aug. 5. 1 Pkg. soybean health coffee–95 sen. 2 Cans
soybean coffee substitute–70 sen. 2 Cans Ajinisono–
soybean–2.00 yen. 2 Cans Chinese soybean coffee–1.16 yen.
2 Cans Ajinoto–soybean–2.00 yen. 1 lb. soybean cakes–50
sen.
Aug. 11. Pkg. Masunohana (soybean)–85 sen. Pkg.
Setsuguka (soybean)–55 sen. Address: Agricultural
Explorers, USDA, Washington, DC.
2794. Dorsett, P.H.; Morse, W.J. 1930. Tofu, soybeans in the
pod, and soybean sprouts in Peiping, China (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5431 and 5432 (13 Aug. 1930). “We
visited an open street market in the northwestern part of the
city this morning.” Vegetables include: (1) “Soybeans in the
pod, quite abundant.” Also: “Pea sprouts. Soybean sprouts.”
“In the afternoon we went to the Temple of Heaven grounds
and got more seed...”
Page 5434. Vegetable market scene. Hei Tan Pai Lou,
Peking. Cucumbers, eggplants, soybeans,... displayed on the
ground for sale” (neg. #45540). At the same market, photo
of bean curd. “This Chinese bean curd looks firmer than the
Japanese curd” (neg. #45541).
Page 5435. “Peiping. Square cakes of brown bean curd.
The cakes of white curd are put into cold soy sauce and when
the combination is brought to a boil the cakes are of a brown
color” (neg. #45543).
Pages 5436 and 5437. Four photos taken in an open-air
show: “Southern soybean curd, Peiping. This curd appears
quite firmer than the ordinary curd. The curd, that is the
grain, appears to be finer and is considered much better than
ordinary curd. It also sells for more money.” (2) “White and
brown cakes of soybean curd in a Chinese market.” (3) “To

the left is a pile of shredded soybean curd, on the right a pile
of the sheets of curd from which the shredded curd is made”
(Negs. #45544-46). Note: Pressed tofu sheets are called (in
Wade-Giles transliteration) pai-yeh or ch’ien-chang p’i.
Pinyin: Qian zang pi. Tofu is pressed into very thin sheets
that look like a 6-to-12-inch square of canvas.
Page 5455, 5456, 5467. This is a letter dated Aug. 14
from P.H. Dorsett in Peiping, China, to Mr. W.J. Morse,
c/o Yamato Hotel, Dairen, Manchuria. “Dear Morse: I was
delighted to get your letter of August 3rd, for it seems an
awful long time since we left you and the family... on July
21st.
“Yesterday we visited an open street fruit and vegetable
market which extends for several blocks along Chien-men
[Chienmen, Chinman?] Street. It was surely an interesting
experience. We saw bean curd at quite a number of stands,
also soy sauce. The curd was in several different forms. The
white, in somewhat thinner and smaller pieces, small pieces
in different forms fried, also round and square brown cakes
which they call dry curd [doufu-gan]. It is not really dry but
is pressed much dryer than the ordinary curd and can readily
be handled without breaking, The brown color, we learned, is
the result of putting the curd in cold soy sauce and bringing
the sauce to a boil.”
Pages 5779 and 5780 (18 Aug. 1930). Letter from Mr.
W.J. Morse in Dairen, Manchuria, to Mr. P.H. Dorsett, c/o
U.S. Legation, Peiping, China. “Today by mail I sent you all
of the negatives of pictures that I have taken up to date. The
negatives were sent in two lots–one of the 3¼ by 4¼ and the
other of the panoramas. Tomorrow I will send you the field
reports to date which may be destroyed after they are copied
in the report.
“I am planning to go to Korea for two to three weeks
in the very near future to complete our movie story of
the soybeans as well as the still picture story. We lack the
connecting links–scenes of varieties, fields, methods of
culture and harvesting–and I hope to get these if possible in
a short time to complete the whole soybean story of Korea. I
also desire to get some data on the growing varieties for you
will recall that we did not see the beans growing at all. The
Manchurian maturing season soon will be here and again I
want to take notes on varieties and make a complete story
of the Manchurian soybean. You can rest assured that I am
going to collect all possible data, seed and products of the
crop. I trust that my allotment holds out for I do not want to
miss anything.”
“I regretted very much to learn of Dr. Harvey Wiley’s
death [on 30 June 1930] as I knew him very well. Several
years ago he came to see me about soybeans for his dairy
farms up at Bluemount [Note: After leaving government
in 1912, Wiley raised dairy cows and became head of the
laboratories at Good Housekeeping magazine]. I started him
with the Virginia as a silage bean and it was a great success.
He became quite a soybean man and occasionally came
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around to talk soybeans with me.
“Your comments on the bean-curd at the Chinese market
are very interesting and I hope to be able to see some of these
different things when I come down to [China] some time
this fall. I doubt if I will find anywhere in the Orient such
a collection of products as we picked up in Japan last year.
You will note in the field reports being sent you that lately
we have stumbled across a few new products and we are
always on the lookout for new ones.” Address: Agricultural
Explorers, USDA, Washington, DC.
2795. Dorsett, P.H.; Morse, W.J. 1930. Kudzu seed
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5449 (14 Aug. 1930). Dairen, Manchuria.
W.J. Morse’s notes. In the morning they called at the office
of Mr. Ohara of the Manchu Nosen Shokai. at Pulentien,
Manchuria, the northern border of the Kwantung Leased
Territory. He had 100 pounds of the seed of Zoysia pungans.
“The seed is to be shipped on a freighter leaving Dairen Aug.
19 and should arrive in San Francisco in about one month.
“With reference to kudzu seed, Mr. Ohara said that most
of the seed was obtained from northern Korea and only small
quantities obtained from the district between Mukden and
Antung, Manchuria. The twenty pounds of seed ordered by
us recently will come from Northern Korea so we ordered
five pounds to be obtained from the Mukden-Antung District.
Most of the orders for kudzu seed are received during
September from the United States.” Address: Agricultural
Explorers, USDA, Washington, DC.
2796. Dorsett, P.H.; Morse, W.J. 1930. Re: Reflections on
the trip to East Asia (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5507 to 5508 (17 Aug. 1930, Peiping,
China). Letter from Dorsett to Morse: “This is a glorious
work throughout and happy and fortunate is the young man
who is given such work to do. America today, perhaps owes
her agricultural supremacy directly and indirectly more to
agricultural explorations than to any other one agency. Such
work is not only of very great economic importance, but is
also romantic almost to the extreme.” Address: Agricultural
Explorers, USDA, Washington, DC.
2797. Dorsett, P.H.; Morse, W.J. 1930. In Chinchou,
Manchuria (Document part). In: P.H. Dorsett and W.J.

Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5479 (15 Aug. 1930). Chinchou,
Manchuria. “W.J. Morse’s notes: Left on the 9:00 a.m. bus
for the Chinchou Experiment Station to have a talk with
Mr. Nakatomi regarding soybean work. We were told that
soybeans and kaoliang are seldom grown together. In some
of the back hill or mountain districts some of the farmers
plant soybeans and kaoliang together similarly to the
planting of corn and soybeans. The blades of the kaoliang
plant are never stripped from the kaoliang plants as Dorsett
saw in the Peiping district. Kaoliang and mung beans or
adzuki beans are most generally planted together in the
Leased Territory.
“The soybean plots grown for green manure in the
station orchards have been for the most part turned under
which is done about the time the plants are just past bloom.
The station is conducting some green manure experiments
in an apple orchard using soybeans, alfalfa, millet, vetch and
wheat. These crops are planted in the forepart of July and
will be turned under about October.”
Page 5617. This is a letter dated Aug. 28 from P.H.
Dorsett, Agricultural Explorer, in Peiping, China, to Mr.
Julean Arnold, U.S. Commercial Attache, Shanghai, China.
He is sorry not to have been able to meet Mr. Arnold, but
asks if Mr. Arnold has any statistics on the production or use
of “American jute” [genus Corchorus] in China.
Page 5926-5927. “Package # 9, contains our quarterly
report for the quarter ending June 30, 1930, The original is
for the office and the carbon copy for Mr. W.J. Morse. The
negatives for the report are also included in this package.
Packages #’s 10, 11, 12, and 13 contain seed, in regard
to which the following detailed notes, we hope, will prove of
interest and possible value.” Seeds of many different plant
species are described.
Page 5968 (29 Sept. 1930). Mukden, Manchuria. “W.J.
Morse’s notes: Awoke about 5 A.M. and upon looking out
saw a few farmers cutting soybeans and kaoliang, For the
most part, the crops have been harvested and many were
curing in shocks in the fields.”
“We arrived at Mukden at 6:20 a.m. As soon as the
stores were opened we searched for the Hoton Shubyoen,
Importer, Exporter and collector of seeds. The proprietor
of this store advised that he collected seed of wild plants in
Manchuria.” Alfalfa “seed sells to the farmer for 80 sen per
kin (1.1 lb).
“We left Mukden on the 3:58 p.m. train for Kaiyuan
where the soybean farm of the S.M.Ry. is located.
“From Mukden to Kaiyuan, the crops for the most part
have been harvested. Some soybean fields were being cut but
only occasionally did we see a standing field. In many fields
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the bean plants were in shocks of upright bundles, while in
other fields, the bundles were being placed in carts or being
hauled to the threshing ground.”
Page 5982-5983 (30 Sept. 1930). Kaiyuan, Manchuria.
“W.J. Morse’s notes: “Mr. Kofuka, director of the soybean
farm called shortly after nine and advised that most of the
soybeans in the Kaiyuan district had been harvested but we
would be able to find some standing fields. The crops have
mostly been harvested during the past two weeks.
“After soybeans are cut, they are tied in bundles with
a kaoliang stalk. The bundles are placed in loose upright
shocks and allowed to cure in the fields for about a week.
The bundles are carted to the threshing ground and stacked in
large round or oblong stacks along the sides of the threshing
grounds. Soybeans are threshed first, then kaoliang heads,
and lastly millet (the whole plant).”
“Near one threshing ground we saw many bundles of
bean plants that had been cut before the leaves had fallen.”
“As it was too muddy to get around very much in
the country, we returned to the city and visited the Stock
Exchange where soybeans (including oil and cake) and
kaoliang are the only crops dealt in. As yet very few beans
have appeared on the market. Threshing is mostly done
during the latter part of October and in November.”
Page 5983. Neg. #45934. “Soja max. Soybean. Kaiyuan,
Manchuria. Bundles of soybean plants that had been
cut before fully mature. When the Manchu farmer starts
harvesting, he harvests all of his crops. Should he leave a
field uncut, some kindly persons would harvest for him and
also take the crop.”
Page 5984. Neg. #45935. “Soja max. Soybean. Kaiyuan,
Manchuria. Close-up view of stack of soybean plants along
side of threshing ground on farm near Kaiyuan.”
Neg. #45936. “Soja max. Soybean. Kaiyuan, Manchuria.
Stacks of soybean plants around threshing ground of
Manchurian farm near Kaiyuan.”
Page 5985. Neg. #45937. “Soja max. Soybean. Kaiyuan,
Manchuria. General view of a field of mature soybeans near
Kaiyuan.”
Neg. #45938 “Soja max. Soybean. Kaiyuan, Manchuria.
Close-up view of stone roller used in threshing out soybeans.
The roller is drawn by mule or horse.”
Page 5987. A table appears to show that P.H. Dorsett’s
total expenses for one quarter (3 months) are $1,261.02
or about $420 per month, including hotel, meals, travel,
research expenses, mailing, etc.
Page 6004. USDA Bureau of Plant Industry Weekly
Itinerary Report.
Page 6005. A table appears to show that W.J. Morse’s
total expenses for 3 months are $1,693.62 or about $423 per
month.
Page 6030-6031 (2 Oct. 1930). Kungchuling,
Manchuria. W.J. Morse’s notes: Mr. Nakamoto, director
of the station, advised: “Threshing season begins about

the middle of October and extends until the latter part of
November. The shipping season reaches its height during
December and January, beginning about the middle of
November.”
“We also met Mr. Kochi in charge of swine
investigations who stated that Chinese farmers did not feed
soybeans to hogs. They do, however, feed soybean oil cake
extensively after the hogs are six months old, the previous
feeding being kaoliang bran. The skins from the mung
bean seed obtained from mung bean vermicelli and noodle
factories, and from sprouting places, are used exclusively as
hog feed. Mr. Kochi advised that the Manchurian farmer has
no soft pork problem as he desires soft pork and does not
have ham or bacon to make.”
Page 6032. Neg. #45948. “Soja max. Soybean.
Kungchuling, Manchuria. Close-up view of Manchurian
farmer showing type of sickle or knife used in harvesting
soybeans.
Page 6036-6037 (3 Oct. 1930). Kungchuling,
Manchuria. W.J. Morse’s notes: “The threshing ground
was being rolled after the heavy rains in preparation for the
threshing of soybeans. This village is growing soybean seed
of one of the improved varieties. The seed is a medium large
glossy yellow, much larger than any of the native varieties
we have seen. A large percentage of the plants had many
4-seeded pods.”
“There were many excellent varieties and selections
which looked as though they might be heavy grain yielders.
We are in hopes that most of these will be included in the
series promised us, for the early and medium sorts no doubt
will be of great value for our corn belt and northern states.”
Page 6038. Neg. #45951. “Soja max. Soybean.
Kungchuling, Manchuria. Cutting soybeans with sickles or
knives on a farm near Kungchuling.”
Page 6044. Neg. #45959. “Soja max. Soybean.
Kungchuling, Manchuria. Close view of rolling down
the threshing ground after a heavy rain in preparation for
threshing soybeans. The rollers noted in the picture are used
for threshing beans, kaoliang and millet.”
Neg. #45960. Same as #45959 but a different view.
Page 6047-6048 (4 Oct. 1930). Kungchuling-Dairen,
Manchuria. “W.J. Morse’s notes: At Kaiyuan Dr. Lene
Müller [Mueller, Muller], a scientist from Germany, sent to
the Orient to study soybeans, got on the train to ride as far as
Mukden to talk soybeans. Dr. Mueller has spent three months
in the southern Amur district of Siberia where they are trying
to grow soybeans extensively but with very poor success.
She has spent about ten days in Manchuria and plans to
spend a few days in Chosen and Japan studying varieties,
breeding methods and utilization. She told of a wild species
of soybean in the Amur district that matures in about 75
days.
“At Mukden, Dr. Mueller left us and Dr. Oza, teacher in
the Mukden Agricultural High School, and at whose home
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Dr. Mueller is staying, got on the train. We found that he
had visited Washington [DC] in 1927 and we had a visit
on soybeans.” Address: Agricultural Explorers, USDA,
Washington, DC.
2798. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5616 (25 Aug. 1930). Heijo, Chosen. W.J.
Morse’s notes. “In the morning we went on a plant collecting
trip in the Botandai [Botan-dai] and collected the following
species.” A list of 8 species is given, including 1 Pueraria
(regular) and 1 Pueraria with leaf-spot.
“Some of the grain markets in West Heijo were visited
in the afternoon. Millet seed predominated followed by
adsuki beans and mung beans. Only one or two soybean
varieties were found at each store. The soybean stock at this
season is low and some of the dealers advised they would
not have a full stock of varieties until the arrival of the new
crop. We succeeded in collecting eleven samples of soybeans
which appeared interesting for trial.”
Page 5630 (26 Aug. 1930). Kosai, Chosen. W.J. Morse’s
notes. “We took an early morning bus for Kosai, about
30 miles northeast of Heijo and went to the Kosai Village
Agricultural Society. We met Mr. Tajima, the agricultural
director who gave us information concerning the crops in
Kosai county. About 60 per cent of the total cultivated area
is devoted to paddy and upland rice. Millet, kaoliang, adsuki
beans, mung beans and soybeans are quite extensively grown
but mainly in the hill and mountain regions. About 25,000
koku (125,000 bu.) [1 koku = 5 bushels] of soybeans are
produced. Very few soybeans are produced for the sale of the
seed. They are used chiefly for cattle feed, and for home use
as miso, soy sauce and boiled beans. Adsuki [azuki] beans
and millet are the principal foods and more attention is given
to the culture of adsuki beans than other crops.
“On the way from Kosai to Heijo the various mixed
plantings in which soybeans were included, were noted as
follows:
“1. Soybeans and kaoliang.
“2. Soybeans, millet, adsuki beans.
“3. Soybeans, mung beans, buckwheat.
“4. Soybeans, castor beans.
“5. Soybeans, melons.
“6. Soybeans, corn (several methods).
“7. Soybeans, millet (several methods).
“8. Soybeans, mung beans.”
Page 5631. Negative #45670. “Soja max. Soybean.
Kosai, Chosen. Field of soybeans and millet. The millet in 21
inch rows and soybeans planted between two rows of millet.

Every alternate middle is planted to soybeans.
Neg. #45671. “Soja max. Soybean. Kosai, Chosen.
Buckwheat, mung beans and soybeans in same row. This
mixed planting is quite common in this region.
Page 5632. Neg. #45672. “Soja max. Soybean. Kosai,
Chosen. Mixed planting of soybeans and millet. Soybeans
were planted at the edge of the millet rows when the millet
was 2 inches high. Millet has just been harvested. Neg.
#45673. “Soja max. Soybean. Kosai, Chosen. Soybean
and millet field. The millet has just been harvested and
the Korean boy is cutting the heads from the millet plants.
Soybeans planted at intervals of about 8 feet along side of
millet row.”
Page 5635 (27 Aug. 1930). Chuwa, Chosen. W.J.
Morse’s notes. “We left on the 9:30 mixed train for Chuwa,
south of Heijo and went at once to the Village Agricultural
Society where we met the Village Master and an agricultural
engineer. We were told that the west side of the county
grows primarily paddy and upland rice while on the east side
soybeans, millet, kaoliang, mung beans and adsuki beans
were the leading crops.
“Soybeans are quite generally grown alone but are
also grown extensively with other crops as corn, millet and
kaoliang. Large seeded varieties are grown in the mixed
plantings while in the single crop plantings the small seeded
varieties are used. Native Korean varieties are chiefly grown
though the Society has tried to persuade the farmers to
grow the Heijo and Hokkaido which are improved varieties.
Soybeans are quite generally grown in this county as a cash
crop and are also used by the farmers as a food for oxen and
in the home manufacture of miso and soy sauce. A large
number of native varieties are grown in the county and the
Village Master promised to collect and send us samples this
fall.
Page 5636, “After our visit to the Agricultural Society
we took the main road to Heijo, a distance of about 15 miles
from Chuwa.” “Along the way we saw many excellent
fields of soybeans alone and in mixed plantings with corn,
kaoliang, and millet. Various methods were used in these
mixed plantings.”
Page 5637. Neg. #45675. “Soja max. Soybean. Chuwa,
Chosen. Field of soybeans and field of kaoliang in farming
section about 12 miles north of Chuwa.”
Page 5707 (1 Sept. 1930). Senkyori, Chosen. W.J.
Morse’s notes. “During the day we made a trip through the
Senkyori section east of Heijo and covered about fourteen
miles. Throughout the farming section we found soybeans
extensively grown, both alone and in mixed plantings. In the
mixed plantings, corn was the most generally grown, one
stalk of corn from 4-8 feet apart in the row and from 2-4 hills
of soybeans between the corn hills. Some fields of kaoliang
were mixed with soybeans, with two hills of soybeans
between the hills of kaoliang (4 feet apart).”
Page 5708. Neg. #45714. “Soja max. Soybean.
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Senkyori, Chosen. Close-up view of soybeans and millet.
Soybean hills planted at intervals of 8 feet along side of the
millet rows.”
Neg. #45715. “Soja max. Soybean. Senkyori, Chosen.
Field of soybeans and millet. The hills of soybeans planted
along side of millet rows at intervals of 15 feet.”
Page 5709. Neg. #45716. “Soja max. Soybean.
Senkyori, Chosen. Soybeans and kaoliang planted together.
Alternate hills of soybeans and kaoliang in rows 21 inches
apart.
Neg. #45717. “Soja max. Soybean. Ritsuri [today’s
Yul-li, in North Korea], Chosen. Corn and soybeans in same
row with one stalk of corn every eight feet and three hills of
soybeans between corn hills. Corn thus planted is used as
roasting ears.”
Page 5719 (2 Sept. 1930). Ritsuri, Chosen. W.J. Morse’s
notes. “Mr. Lutz, agricultural advisor of the Union Christian
College, took us in the morning near Ritsuri village where
the farm of the Nippon Sugar Co. is located. This farm of
250 acres is primarily for the raising of sugar beets, but a
four year rotation is followed: sugar beets, millet, soybeans
and wheat.” “We were taken over the farm by the manager
and saw some excellent fields of soybeans.
Page 5730. “The wild soybean was found in great
abundance along the roads and paths as was also the wild
adsuki bean.”
Page 5731. Neg. #45728. “Soja max. Soybean. Heijo,
Chosen. Row of soybeans and kaoliang growing along the
rice paddy in a rice section about four miles northwest of
Heijo.
Neg. #45729. “Soja max. Soybean. Heijo, Chosen. View
of soybeans and kaoliang growing on the edge of a rice
paddy in a rice section about four miles northwest of Heijo.
Page 5733. (4 Sept. 1930). Chinnampo, Chosen. W.J.
Morse’s notes. “Left Heijo at 7:45 a.m. for Chinnampo
where there is considerable shipping of soybeans. On the
way the lowlands were given to paddy rice while the uplands
were quite generally devoted to kaoliang and mung beans,
millet, soybeans and adsuki beans. Soybeans were grown
in all of the millet fields but at the present time about 90%
of the millet has been harvested leaving the soybeans in full
possession of the fields.”
Page 5734. At Chinnampo we went too the Heian
Nando Grain Inspection Office where we met the director,
Mr. Ozeki. We were given considerable data on exports,
inspection, grading, trading, varieties and uses of soybeans in
this prefecture. The trade in trade in beans at the present time
is rather dull. The price per koku (5 bushels) is ¥12.80, The
highest prices are in the fall and winter when better grades of
beans are obtained.
“We were taken to a Korean merchant who does a
large export business in soybeans to Japan and who handles
several varieties of soybeans. We visited the warehouse
of this merchant and were given samples of the different

varieties he had in stock (16). We were advised that mostly
yellow beans are shipped to Japan for miso, soy sauce and
bean curd [tofu]. Some black [soy] beans are shipped for
cooking purposes but bicolored beans are not allowed to
be exported.” Address: Agricultural Explorers, USDA,
Washington, DC.
2799. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5739 (5 Sept. 1930). Taihei, Chosen. W.J.
Morse’s notes. “Yesterday while returning from Chinnampo
it was noted that soybeans alone and soybeans in mixed
plantings were very generally grown from Taihei to near
Heijo, a distance of fifteen miles. This morning we started
for Taihei...”
“Wild legumes were found in great abundance along
the roadsides, especially the wild soybean. Wild adsuki
beans and several species of lespedeza were also found
in abundance along the roadsides. A small patch of wild
soybean was found badly affected by leafspot. In previous
trips in Manchuria and Korea we had not noticed leafspot on
the wild soybean.
“In the mixed plantings of soybeans and other crops
several small fields of castor beans and soybeans were
found. The castor plants were anywhere from 2-4 feet apart
in the soybean rows. In this region we saw more buckwheat
and soybeans together than in any section yet visited. Hills
of buckwheat were sown along side of the soybean row at
intervals of 2-3 feet. Many fields of cucumbers and soybeans
and melons and soybeans were observed. These were on
ridged beds about 4 feet wide. The cucumbers and melons
were planted up the middle of the beds while soybeans were
planted in hills along the edges of the beds from 2-4 feet
apart.”
“Some excellent fields of soybeans alone were seen...
Page 5740. “A few kaoliang fields have been cut. In the
millet and soybean fields at least 90% of the millet has been
harvested. Many soybean fields are beginning too yellow and
with good weather should mature rapidly.
Negative #45353. “Setaria italica. Millet. Taihei,
Chosen. Millet curing in large shock in millet and soybean
field. Millet is one of the principal foods of the Koreans. The
millet stalks are used chiefly for animal feed.”
Neg. #45734. “Soja max. Soybean. Taihei, Chosen.
Soybean and melon field. Soybeans planted in middle of 4
foot beds and hills of soybeans planted along edges of beds.
Melons have been harvested & soybeans now have whole
field. The shelter is used during the melon season for the
watchman.”
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Page 5741. Neg. #45736. “Soja ussuriensis. Wild
soybean. Taihei, Chosen. Wild soybeans growing very
abundantly along embankment in Taihei section. Wild
soybeans were found quite generally throughout this region.”
Page 5742. Neg. #45738. “Soja max. Soybean. Taihei,
Chosen. Soybeans growing along the edge of a rice paddy in
a rice section of the Taihei District.”
Page 5743. Neg. #45739. “Soja max. Soybean. Taihei,
Chosen. Soybeans and castor beans grown in same row
(rows 21 inches apart). Castor plants 30 inches apart, hill of
soybeans between castor plants.”
Neg. #45740. “Soja max. Soybean. Taihei, Chosen.
Soybeans and castor beans grown together in the same row.
Castor bean plants 30 inches apart with hill of soybeans
between. Rows 21 inches apart.”
Page 5744. Neg. #45741. “Soja max. Soybean. Taihei,
Chosen. Field of soybeans and buckwheat. Rows 21 inches
apart. Buckwheat planted in hills at intervals of 3-4 feet
along row of soybeans.”
Neg. #45742. “Soja max. Soybean. Taihei, Chosen.
Close-up view of soybeans and buckwheat planted together.
Rows 21 inches apart. Buckwheat planted in hills 3-4 feet
apart along row of soybeans.”
Page 5745. Neg. #45743. “Soja max. Soybean. Taihei,
Chosen. Soybeans and cucumbers planted on ridged bed
about 4 feet wide. Cucumber plants about 15 inches apart
in row in center of bed. Hills of soybeans about 5 feet apart
along each side of bed.
Neg. #45744. “Soja max. Soybean. Taihei, Chosen. Field
of soybeans and millet with millet just harvested. Soybeans
were planted in hills at intervals of 8 feet along side of millet
row.
Page 5771 (9 Sept. 1930). Shariin, Chosen. W.J. Morse’s
notes [Dorsett is in Peiping, China]. “We left at 9:30 a.m.
to visit the Agricultural Experiment Station at Shariin to
look over the soybean experimental work. From a short
distance west of Kokai-Koshu [Kokaikoshu] we began to
observe quite extensive plantings of buckwheat more than
any section yet seen. Many large fields were sown alone
but for the most part buckwheat was in mixed plantings. In
most of the [soy] bean fields, two to four rows of buckwheat
were grown on the sides. Mixed plantings of soybeans and
buckwheat and mung beans and buckwheat were quite
common.
After reserving rooms at the Shariin Inn we went to the
Experiment Station where we met Mr. Hoshino, one of the
crop assistants.”
Page 5772. “Mr. Takehashi is at present on the Main
Island and it is not known just when he will return. We
were taken to visit some of the experimental plots between
showers.
“In the soybean variety work, they have over 1,500
numbers under test. Over 200 are varieties that the Shariin
station has been working with while 800 were received from

the Suigen station the past spring. About 500 samples were
received from the Chosen Fair last fall, representing the best
native varieties from all prefectures in Chosen. In the variety
tests and breeding work 10 plants are grown to a number, the
plants being about [?] inches apart in the row and the rows
about 30 inches apart. many very interesting varieties were
noted in the various tests.
“The soybean expert, Mr. Sawamura, was sick today
but may be with us tomorrow to give more information
concerning the soybean work and also to take us out to some
of the farming sections.
Page 5773. Neg. #45769. “Soja max. Soybean. Shariin,
Chosen. View lengthwise of rows of soybean-millet field.
Bean hills about 12 feet apart along side of millet row. No
fertilizer was applied to this field.
Neg. #45770. “Soja max. Soybean. Shariin, Chosen.
View at right angle to rows of millet-soybean field after the
millet has been harvested. Hills of soybeans about half way
up row ridge and about 12 feet apart. Rows 21 inches apart.”
Page 5800 (10 Sept. 1930). Shariin, Chosen. W.J.
Morse’s notes. “In the morning we went to the Shariin
Experiment Station where we met Mr. Sawamura, the
soybean expert. With reference to not sending seed of the
soybean varieties the past winter. Mr. Sawamura advised that
when they came to check up the seed of the varieties the past
winter they found the seed of many varieties did not check
up with the native varietal names. They decided to grow the
varieties again, correct the errors and send us seed of the
1930 crop.
“We were taken to the variety and breeding plots and
the work [was] explained to us by Mr. Sawamura. All
work is being done with native Korean varieties toward the
development of improved pure strains. The varieties received
from the 1929 Chosen Fair (500 numbers) showed some
very interesting and valuable sorts. This is the collection
we saw at the Fair last October and tried to secure. Through
a misunderstanding, we only received six soybean seed
samples. When the situation was explained to Mr. Sawamura,
he thought he could give us the sample of each this fall. In
addition he will give us samples of the 208 native Korean
varieties the station has been working with.
“We then went out in the farming sections and saw some
excellent fields of soybeans.”
Page 5802. Neg. #45784. “Soja max. Soybean. Shariin,
Chosen. Field of soybeans, adsuki beans, mung beans, and
buckwheat in same rows (21 inches apart). A very common
practice in this district.
Neg. #45785. “Soja max. Soybean. Shariin, Chosen.
Close-up view of the large flat-stemmed soybean selection in
variety test at the Shariin Experiment Station. The pods are
bunched at the top.
Page 5803. Neg. #45786. “Soja max. Soybean. Shariin,
Chosen. An excellent field of a native variety of soybeans
near Shariin.
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Neg. #45787. “Soja max. Soybean. Shariin, Chosen.
Close-up view of large flat stem selection in variety test at
Shariin Experiment Station. The pods of this variety are
bunched at the top.
Page 5811 (11 Sept. 1930). Heijo, Chosen. W.J. Morse’s
notes. “Went to the office of the Agricultural Society to see
Mr. Yamazaki with reference to silos and silage in Daido
County. He advised that he was going to look over some
of the silos in a nearby section on Saturday and would be
glad to have us go with him. Soybeans were grown also in
this section but were used principally for cattle feed. As yet
no tests have been made with soybean and corn silage. The
silage for the most part is corn, weeds (grasses and legumes),
and alfalfa. In 1929 there were five silos in the county and in
this year (1930) there were forty silos scattered about in the
county.”
They then went to a hill section west of Heijo. “We
found the wild soybean growing abundantly and it is quite
evident there are two distinct varieties–one with narrow
pointed leaves and the other with larger leaves more
rounding at the tip. Again we found leafspot [disease] very
bad on the wild soybean.”
“On our way through the city in the morning we saw
shelled green vegetables in baskets at several Korean
vegetable stands. Mung bean sprouts are now on the market,
more generally than when we first came to Heijo. At several
stands soybean sprouts were noted for the first time.”
Page 5814. Neg. #45795. “Soja max. Soybean. Shariin,
Chosen. View of soybean-millet field on steep hillside
about two miles west of Heijo. Millet has been harvested.
[Soy] Bean hills are about 6 feet apart in row.” Address:
Agricultural Explorers, USDA, Washington, DC.
2800. Dorsett, P.H.; Morse, W.J. 1930. Tofu in Heijo,
Chosen [Pyongyang, North Korea] (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5658-5659 (30 Aug. 1930). Heijo. “In
the morning we went to the Grain Inspection Office where
we met the grain inspectors and went with them to the grain
storage and shipping yard of a Korean grain merchant along
the Daido [today’s Taedong] River. Two hundred bags of
soybeans were to be inspected and graded for shipment to the
Main Island... At least 80% of the beans were found to have
brown germs indicating either poor storage or curing of the
beans. The inspectors refused to pass the seed in any grade.
The merchant had expected 3rd or 4th grade and had sold the
seed to an exporter in Chinnampo [today’s Namp’o, the port
city for Pyongyang].
“The following items on the inspectors cards were used

in grading soybeans: 1. Koku. 2. Dirt or stones. 3. Trash–
pods, stems, etc. 4. Rotten seed. 5. Immature seed. 6. Insect
injured. 7. Broken seed. 8. Per cent total. 9. Remarks.
“As some boats were loading soybeans for shipment to
Chinnampo we were able to secure still and movie pictures
of inspection and landing of the small Korean boats.
After lunch we visited a grain market... We obtained
nine samples among which were the largest yellow and green
seed varieties [of soybeans] we have come across. These
varieties are said to be used by the Koreans in making their
own miso and soy sauce.
“In a small market place, we found jars of mung bean
sprouts and dishes of bean curd at nearly every vegetable
stand. Several stands had dishes of boiled mung bean
sprouts, a product we have not seen before in our work.
Four photos (p. 5659-5661) show: “View of weighing
bags of soybeans during inspection and grading in the
storage and grading yard of the Korean grain merchant along
the Daido River (Negs. #45699-702). Then 3 more similar
photos are on pages 5662 and 5663.
Page 5661. A photo shows: “Soja max. Soybean. Heijo,
Chosen. Small blocks of fresh soybean curd sold by Korean
women in a Korean market” (neg. #45703).
Page 5751 (6 Sept. 1930). Heijo, Chosen. W.J. Morse’s
notes. We visited the office of the Heian Nando [today’s
P’yôgan-namdo in North Korea] Prefecture Grain Inspection
Service... The earliest [soy] beans were said to be grown
around Junsen [today’s Sunch’ôn in North Korea] and
harvest will begin between the 15th and 20th of this month.
Crops are in excellent condition and above average yields
will be obtained. Junsen is the center of a large soybean grain
producing region and the inspector advised that we should by
all means visit the Junsen section.
“It was learned that market day was being held on the
outskirts of the city, so we went to look over the products.”
“At some of the small lunch stands scattered about
the grounds, mung bean and soybean foods were being
cooked and sold. Mung beans as batter cakes with chopped
vegetables and fried soybean curd were the chief foods.
Page 5754. A photo shows: “Frying small blocks of
bean curd on piece of sheet iron at small open lunch stand on
Korean Market Day” (neg. #45752). Address: Agricultural
Explorers, USDA, Washington, DC.
2801. Morse, W.J. 1930. Re: Investigating soybean
production in Korea (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Aug. 31.
Unpublished log.
• Summary: Pages 5781 and 5782 (31 Aug. 1930). Letter
from Mr. W.J. Morse in Heijo, Chosen [Pyongyang, North
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Korea], to Mr. P.H. Dorsett, c/o U.S. Legation, Peiping,
China. “Well am over in Korea picking up missing links in
our Korean soybean pictures and word story... We [Morse
and Suyetake] left [Manchuria] on the 20th and arrived here
on the 21st.”
“... I feel that we will be greatly repaid even for a two or
three week’s visit. I simply had no idea that the beans were
planted in so many different ways. From last season’s data,
I got the impression that soybeans were grown principally
with millet. I find that they are planted with millet, corn,
buckwheat, kaoliang, castor beans, and mung beans. In
one section we found some excellent fields of buckwheat,
soybeans and mung beans planted together. Many fields are
planted to soybeans alone and we have seen many excellent
fields We have taken many pictures and about 1½ reels of
movies (here’s hoping they are good).”
“The wild soybean about here seems to be larger than
the one in Manchuria and I am wondering if it is not like the
one you have found in China.”
“Thus far we have collected over seventy-five seed and
plant specimens The director of the experiment station has
promised to collect seed of all the native Korean varieties
of soybeans for us this fall. We have picked up several very
interesting samples of soybeans. We have also the promise
of the Agr. Soc. at Kosai to collect native samples in that
region.”
“Please send mail to Dairen address as I won’t be so
long in this region. As soon as I get what I needed here for
the Korean story and some wild legume seed we will return
to Dairen to begin soybean operations.”
“P.S. With reference to soybean samples in China, I
would like it very much if you would pick up small samples
wherever you come across them.” Address: Agricultural
Explorer, USDA, Washington, DC.
2802. Douglas, W.A. 1930. The velvet bean caterpillar as
a pest of soy beans in southern Louisiana and Texas. J. of
Economic Entomology 23:684-90. Aug. [2 ref]
• Summary: An attack on soy beans by the velvet bean
caterpillar, Anticarsia gemmatilis, is reported. The
application of a “light” or 80% brand of sodium fluosilicate
was found to be very effective in destroying the larvae.
“Soy beans are grown throughout southern Louisiana,
parts of Texas, and elsewhere, as a forage crop, and as a
valuable legume in rotation with rice and other crops. The
plants are also sometimes turned under in the fall as green
manure, or cut and dried for feeding during the winter
months.
“The most serious insect pest found on soy beans
in Louisiana prior to 1929 was the striped blister beetle
(Epicauta lemniscala Fab).
Kudzu is also mentioned. Address: Junior Entomologist,
Div. of Cereal & Forage Insects, Bureau of Entomology,
USDA.

2803. Hinds, W.E. 1930. Occurrence of Anticarsia
gemmatilis as a soybean pest in Louisiana in 1929. J. of
Economic Entomology 23:711-14 + Plus 3 unnumbered
pages of plates at end. Aug.
• Summary: This tropical species, the velvet bean caterpillar,
has been known for many years in Florida as a frequent
pest defoliating velvet beans. During the 1920s the culture
of soybeans in Florida was rare, and this caterpillar was
not observed attacking soybeans in Florida until 1926. It
appeared in injurious numbers in Louisiana for the first time
in Aug. 1929, and showed a decided preference for soybean
varieties rather than velvet beans. The infestation resulting
in defoliation of soybeans appeared earliest in the vicinity of
Jeanerette, Louisiana, and gradually spread northward to the
middle of the state. Insecticidal control was found possible
with calcium arsenate containing 5% of hydrated lime and
dusted on the dry foliage. Address: Entomologist, Louisiana
Agric. Exp. Station.
2804. Hinds, W.E. 1930. The occurrence Anticarsia
gemmatilis as a soybean pest in Louisiana in 1929. J. of
Economic Entomology 23(4):711-14 + 4 plates. Aug.
• Summary: According to Professor J.R. Watson of the
Florida Experiment Station, the culture of soybeans was rare
in Florida and this caterpillar was not observed attacking
soybeans in that state until 1926.
This tropical insect species appeared in injurious
numbers for the first time Louisiana in Aug. 1929. It showed
a decided preference for soybeans rather than velvet beans.
“On August 14, 1929, as the writer was visiting Professor
W.R. Dodson, Superintendent of the U.S. Livestock
Experiment Station at Jeanerette, Louisiana, Professor
Dodson called attention to the abundance of some species
of caterpillar which was defoliating soybeans generally in
that section... Professor Dodson was largely responsible
for the introduction and widespread culture of the soybean
in Louisiana and has been interested for many years in
improving varieties of soybeans for use in that State.”
English sparrow and Carabidae larvae fed extensively upon
the Anticarsia larvae. A fungus disease also destroyed the
larvae. Calcium arsenate also controlled the worms. “It is
encouraging for soybean growers to know that this species
is, apparently, of tropical origin, and cannot survive an
ordinary winter in Louisiana... It is not likely, therefore,
that this species will ever be found a regularly occurring, or
generally serious pest of soybeans in Louisiana.” Address:
Entomologist, Louisiana Experiment Station [Baton Rouge].
2805. Kempster, H.L. 1930. The influence of various protein
concentrates on egg production. Missouri Agricultural
Experiment Station, Bulletin No. 288. 20 p. Aug.
• Summary: Protein concentrates used include “cottonseed
meal, soybean meal, ground soy beans, tankage, meat scrap,
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fish meal, and dried buttermilk.” A table (p. 5) shows the
composition of each.
This bulletin is divided into two main parts: “I.
Experiments with protein concentrates of animal origin.” “II.
Experiments with protein concentrates of vegetable origin.”
Commercial meat scrap, a by-product of packing houses,
has long been widely used a protein supplement in rations for
egg production. Tankage is “quite similar to meat scrap, but
is likely to be less uniform in quality.”
In Part II the long section on “Soybean meal” (p. 1112) contains two tables. It begins: “During recent years
soybean meal has come into use as a source of protein for
laying hens.” And it concludes: “It is thus seen that by
properly supplementing the soybean meal with minerals the
results compare favorably with any other type of protein
concentrate. The hens laid twice as many eggs as did those
fed similar rations but where no mineral supplement [bone
meal and salt] was used” (p. 11). “Ground soybeans even
though supplemented with minerals did not prove to be an
adequate protein supplement” (p. 19).
Yet when 30% of ground soybeans were fed in the
laying mash, eggs laid in July did not keep well in storage,
although eggs laid in April did keep well. Address: Poultry
Husbandry, Columbia, Missouri.

Address: 1. Agronomist, Corn Products Co., Dominican
Republic; 2. Chief in Plant Breeding, Univ. of Illinois.

2806. Mann, H.B. 1930. Availability of manganese and of
iron as affected by applications of calcium and magnesium
carbonates to the soil. Soil Science 30(2):117-42. Aug. [53
ref]
Address: North Carolina Agric. Exp. Station.

2809. Dorsett, P.H. 1930. Re: Collecting seeds and herbarium
specimens (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Sept. 9. Unpublished log.
• Summary: Pages 5775 to 5778. This letter dated Sept. 9
is from P.H. Dorsett in Peiping, China to W.J. Morse, c/o
Yamato Hotel, Dairen, Manchuria.
“Dear Morse: Come on over, the weather is cool and it is
fine here.”
“We spent a week in the vicinity of Hankou, the Chinese
Great Wall, Ming Tombs and Tang Shan [Tangshan, a city
in today’s Heibei province], and secured some seed, a few
pictures, and quite a number of herbarium specimens. We
also spotted quite a number of plants of which we hope to get
seed later.”
Page 5776. “In a recent letter from Ben... he voices the
opinion that all think I should return to Washington [DC] in
December. Oh well, I guess I can stand it!
“Perhaps we had better give some consideration to the
time and arrangements for our making the trip home. If you
will, as soon as you conveniently can, let me know when
you will be ready to sail and whether or not you will leave
via Peking or Shanghai, Kobe or Yokohama. I will arrange
my affairs so as to take the same steamer” with you and
Margaret.
“One evening last week [in early Sept. 1930 in Peiping]

2807. Veatch, Collins; Woodworth, C.M. 1930. Genetic
relations of cotyledon color types of soybeans. J. of the
American Society of Agromony 22(8):700-02. Aug. [4 ref]
• Summary: “The cotyledons of soybeans (Soja max Piper)
are either yellow or green when mature. The yellow color is
dependent upon two duplicate factors, D1 and D2, either one
or both of which may produce the yellow color. However,
there are two types of green, namely, maternal and genetic,
distinguished by their appearance and by their mode of
inheritance. The maternal green is, as a rule, a lighter or
more yellowish green than the genetic type. When used as
the female parent in crosses with yellow cotyledon varieties
the hybrids breed true for the green color of cotyledon shown
by the maternal parent. Hence, this type of green is said to be
maternally inherited. The genetic green, on the other hand,
in reciprocal crosses with yellow types produces hybrids that
segregate for cotyledon color, producing again the parental
types in definite ratios.”
Note: This plant breeding work was done at the
University of Illinois. After its completion, Veatch went to
the Dominican Republic, where he worked as an agronomist
for Corn Products Co. There is no indication in this paper
that any soybeans were grown in the Dominican Republic.

2808. Daily Pantagraph (Bloomington, Indiana). 1930. Men
will eat bean dinner: Soy growers of America to discuss all
phases of new crop. Sept. 8. p. 10.
• Summary: A dinner in which soybeans will be represented
in every dish served has been announced as a feature of the
annual meeting of American Soybean association to be held
at the U. of I. [University of Illinois] college of agriculture,
Urbana, this week.
“Ladies of the First Methodist Episcopal church of
Urbana will serve the exclusive soybean luncheon at the
university south farm Wednesday noon. Soybean fed pork,
soybean fed beef, soybean muffins, baked soybeans, a
soybean health drink, and soybean ice cream, are listed on
the menu.”
“J.H. Lloyd, manager of the soybean marketing
association, will speak Wednesday evening. Dr. Otto
Eisenschiml, president of the National Soybean Oil
Manufacturers’ association, will discuss possibilities of
soybean oil in industry. A paper prepared by Dr. W.J. Morse
of the United States department of agriculture, now studying
soybean in Manchuria, will be presented.”
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we took dinner with Dr. Yamei Kin, and during the course
of the conversation, which drifted, among other things,
to soybeans and soybean products, the Doctor challenged
my statement to the effect that I thought the Japanese
utilized soybeans as human food more extensively than do
the Chinese. She said the Chinese have a large number of
soybean jams [jiang] and other products which are used
extensively. Well, when you get to Peking, you will have to
look these matters up. The Doctor may be right about this
matter but I have my doubts.”
Page 5777. “I am pleased to learn that you are there
and are getting along so nicely in filling in the gaps of our
Chosen [Korea] work last fall where additional data and
pictures are required to round out a complete story of the
soybean work in that region.
“We, to my surprise, find that throughout the regions
we have visited about Peiping, that the soybean is grown
here in conjunction with practically all other farm crops, but
primarily with kaoliang, corn, millet, sesame, peanuts, etc.
Jim and I did not observe this when we were here in 192425.”
“I suppose you will get seed of the large wild soybean.
We expect to get seed here of the large leaved tall growing
form.”
Page 5778. “We will arrange to collect as many small
samples of soybeans as is possible from the regions we
visit... Very sincerely yours.” PHD/rd. Incls. [Inclosures].
Address: Agricultural Explorer, USDA, Washington, DC.
2810. Dorsett, P.H. 1930. Re: Deeply regret decision made
in Washington. Special report on the soybean in the Orient to
be prepared by Morse (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Sept. 9.
Unpublished log.
• Summary: Pages 5783 to 5784. This letter dated Sept. 9 is
from P.H. Dorsett in Peiping, China to Mr. B.Y. Morrison,
Senior Horticulturist Acting in Charge, Foreign Plant
Introduction, Bureau of Plant Industry, USDA, Washington,
DC. “Dear Mr. Morrison:
“We returned yesterday from a trip of several days to
Chang Li [Changli, in today’s Heibei province] and vicinity,
about 8 hours ride by train to the Northeast of Tientsin.”
“While I deeply regret the action taken concerning my
recommendation for an additional year’s work in the Orient,
I am resigned to the Washington decision and the wishes of
my friends concerning this matter, and plan to return with
Mr. Morse and family when he has completed his soybean
investigations in the Orient and is ready to turn his face
homeward.”
Page 6124-6125. This letter dated Oct. 9, 1930 is

from P.H. Dorsett in Peiping to D. A.D. Shamel, Principal
Physiologist, Horticultural Crops & Diseases. Bureau of
Plant Industry, U.S. Department of Agriculture, Riverside,
California, Box 586.
“Your good letter of July 28th and in it the reference to
our Brazilian trip brings back a host of pleasant memories.
That was a great experience never to be forgotten.
“I outlined work for another year in the Orient which
would have taken us to Hong Kong, Canton and Taiwan
for the winter, at least, and North Central China for the
remainder of the year, but was advised that all at the Office
thought it would be best for me to return this winter.
Morse and family and my daughter and I will therefore
return home in late December or early January of 1931.
Page 6196. (16 Oct. 1930, Peiping, China). P.H.
Dorsett’s notes: “Our report up to and including the last day
of July contains 5292 typewritten pages. There likely will
be something like 1200 pages to add to those already typed
by the time we get home. In addition to this there will be a
special report on our research investigations of the soybean
in the Orient which Mr. W.J. Morse, junior member of the
expedition, and soybean specialist of the Department, will
prepare.
We are getting our work in the Orient in pretty good
shape and if all goes well hope by the time we reach
Washington or shortly thereafter, to be able to hand Mr.
Ryerson a pretty complete report... concerning the results of
our agricultural exploration activities...”
Page 6220 to 6222. (17 Oct. 1930) Letter from P.H.
Dorsett in Dairen, Manchuria to Mr. B.Y. Morrison, Foreign
Plant Introduction, USDA. “We are sending you by today’s
commercial parcel post the following parcels of plants and
seeds.” The number of each parcel is given and the contents
listed. “In the herbarium specimens are many specimens of
leaf diseases of the soybean, mung bean, and kudzu which
should be of interest to our B.P.I. pathologists working on
these special diseases.
“We are expecting to leave Sunday, October 19, for
Peiping to spend two or three weeks looking up the soybean
and its products in that section. The soybean oil industry
and the shipping and storage season begins in Manchuria in
early November so I will have to return to begin the most
important part of the Manchurian soybean work, collecting
varieties, information on storage, shipping and the soybean
oil industry.” Address: Agricultural Explorer, USDA,
Washington, DC.
2811. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
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• Summary: Page 5828-5829 (12 Sept. 1930). Heijo (today’s
Pyongyang) and Jidori, Chosen. W.J. Morse’s notes. Neg.
#45805. “Soja max. Soybean. Jidori, Chosen. Kaoliangsoybean field. Rows 21 inches apart. Two kaoliang plants
every five feet apart in row and three hills of soybeans
between the hills of kaoliang.”
Page 5837. Neg. #45512. Silo. Ryojo. Chosen. Cement
silo on Korean farm near Ryojo. Silo is 6 feet deep and 5 feet
in diameter. It extends about 12 inches above ground and
holds about 6,000 pounds of silage. Chopped corn (without
the ears), alfalfa, and weeds are most commonly used.
Wooden cover on silage is weighted with stones.
Neg. #45513. Korean silo. Ryojo. Chosen. Cement pit
silo is 6 feet deep, 5 feet in diameter and the wall 4 inches
thick. It holds 6,000 pounds of silage which lasts one ox
from 3-4 months. Corn, alfalfa and wild legumes & weeds
are used for silage.”
Page 5842-5843 (15 Sept. 1930). Rikiho to Chuwa,
Chosen. “Left by train this morning for Rikiho and walked
from Rikiho to Chuwa.” “Nearly all of the millet has been
harvested and about 50 per cent of the kaoliang. The fields
are for the most part mung beans, soybeans, adsuki beans
and buckwheat. Many fine fields of soybeans were noted and
are beginning to mature. All millet fields have only soybeans
in them while the harvested kaoliang fields have mostly
mung beans.”
“Arriving at Chuwa we found market day on so we
looked over the different farm products. In the grain section
[?] kaoliang seed predominated followed closely by wheat.
There are also more or less mung beans and adsuki beans
but very few soybeans. Neg. #45815. “Soja max. Soybean.
Chuwa, Chosen. Soybean section of grain market on Korean
market Day. Farmers’ Market Days are held in Korean
villages and cities every 5 days.”
Page 5844. A large and interesting vertical panoramic
photo with illegible handwritten description.
Page 5871 (17 Sept. 1930). Heijo, Chosen. W.J. Morse’s
notes. “Field notes from August 17 to September 15,
inclusive, as well as eighty-nine 3¼ by 4¼ negatives and 12
panoramas of pictures covering the above period were sent to
P.H. Dorsett at Peiping, China to be included in our quarterly
field trip report.
“In view of the fact that the Shariin Experiment Station
soybean expert said it would pay us to visit the Suigen
Experiment Station to see the soybean variety and breeding
work, we left Heijo at 2:31 P.M. and arrived at Keijo [today’s
Seoul] at 8:50 P.M.
“In the Shariin region we noted as we passed through
many excellent fields of soybeans and the crop seemed to be
more advanced in maturity than we have observed elsewhere.
Millet and soybeans are most generally seen. The hills of
soybeans seemed [?] to be planted at no uniform distances
apart along the millet rows. The hills ranged from 4 to 20
feet apart in different fields.

Pages 5879-5880 (18 Sept. 1930). Suigen, Chosen. W.J.
Morse’s notes. “We left early in the morning for the Suigen
Experiment Station where we met Dr. Nagai, plant breeder of
the station.
“The principal work at the station with soybeans
consists of developing pure strains from native Korean
varieties through selection and hybridization. The variety
test is made up of about 80 varieties selected from more than
one thousand samples of the native Korean, Japanese and
Manchurian sorts.
“We were taken out to the experimental plots by Dr.
Nagai and had an opportunity of seeing the grown varieties
which we missed last season due to the lateness of our arrival
in Chosen. In the variety test some excellent varieties were
observed ranging from 3-4½ feet high and very prolific.
Especially interesting and promising were the Chotan and
Orusan, selections from native Korean varieties.
“In the selection tests, many hundred individual plant
selections were being grown in 30 inch rows, the plants
about 9 inches apart in the row. Dr. Nagai tries to have fifty
plants per individual plant selection. In planting a seed is
dropped every 8 inches so there is no thinning to do. There
were many very promising selections but all of the grain
type.
During the spring, Dr. Nagai received a full set of named
American varieties from the U.S. Department of Agriculture.
Each variety was given about two rods [1 rod = 16.5 feet]
and with the exception of the very early sorts were showing
up exceptionally well. The Harbinsoy (S.P.I. 54906) placed
in the U.S. farmers’ hands in 1927 looked to be the best and
was highly spoken of by Dr. Nagai. The varieties ranging in
maturity from 115-130 days appear to be best under Korean
conditions in this section.
“After looking over the experimental plots we went to
the farming section west of the station. Soybeans were grown
in rows with susu (sorghum) and perilla, and with millet and
susu. All of the crops are planted in beds 3-4 feet wide. In the
planting of susu, millet and soybeans, the soybeans are sown
first, right after barley harvest (about the 20th of June). The
beans are sown in hills (4-6 plants per hill), four across the
bed, 8-12 inches apart. At the same time susu plants 24-30
inches high, are transplanted in a row in the center of the bed
at intervals of about 5 feet–4-5 susu plants per hill... Very
few mung beans, adsuki beans and buckwheat are grown in
this region in comparison with the planting of these crops
in northern Korea. Soybeans are grown in mixture with
many other crops such as cotton, cucumbers, upland rice and
melons.”
“Dr. Nagai found that the number of stems per leaf bore
a direct correlation to the resistance of the plant to disease.
The most susceptible plants had the largest number of stems
per plant.”
Page 5881. Neg. #45852. “Soja max. Soybean. Suigen,
Chosen. Plot of ‘Koshu’ [?] a native Korean variety of
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soybeans in the variety test at the Suigen Experiment Station.
Neg. #45853. “Soja max. Soybean. Suigen, Chosen.
Field of soybeans, millet and susu (sorghum) on a farm near
Suigen.
Page 5882. Neg. #45854. “Soja max. Soybean. Suigen,
Chosen. Plot of ‘Chotan’ a native Korean variety, fully
mature... This variety is an excellent grain sort and is
extensively grown in the Chotan region.
Neg. #45855. “Soja max. Soybean. Suigen, Chosen.
Soybeans and susu (kaoliang) planted in beds about 4 feet
wide. Bean hills (4-6 plants per hill) about 10 inches apart
and four across the bed. Each row of four hills about 21
inches apart. The sorghum (susu) is transplanted when about
30 inches high about every 8 feet in the center of the bed.”
Page 5883. Neg. #45856. “Soja max. Soybean. Suigen,
Chosen. Dr. Nagai, plant breeder of the Suigan... Station,
showing the growth of the ‘Harbinsoy (S.P.I. 54906–
American variety) under Korean conditions.
Neg. #45857. “Soja max. Soybean. Suigen, Chosen. Dr.
Nagai (on right) in a plot of ‘Orusan’ variety of soybeans
at the Suigen... Station. This appears to be one of the most
promising varieties for the Keijo [Seoul] section.”
Page 5897 (20 Sept. 1930). Seoul (Keijo), Chosen.
W.J. Morse’s notes. They took a bus to Tokusan which is a
valley region they found largely devoted to truck crops. “No
soybeans were found in the lowlands but when we came to
the hill region we found soybeans planted with susu, perilla
and millet. We also observed many rather small fields of
peppers planted in beds with soybeans in hills on the edges
of the beds. Several fields of upland rice were also seen
with hills of soybeans between the beds and on the ends. We
walked as far as Senyari where we took a bus back to Keijo.”
Page 5598. Neg. #45868. “Soja max. Soybean. Tokusan,
Chosen. Soybeans planted between beds of upland rice.”
Neg. #45869. “Soja max. Soybean. Tokusan, Chosen.
Perilla planted with soybeans on beds about 4 feet wide.
Perilla plants are about 4 feet apart and extend up center of
bed.”
Page 5899. Neg. #45870. “Soja max. Soybean. Tokusan,
Chosen. Mixed planting of soybeans, perilla and susu
(sorghum). Perilla is grown to a considerable extent in this
region with soybean. The plantings are in beds about 4 feet
wide.”
Neg. #45871. “Soja max. Soybean. Tokusan, Chosen.
Soybeans grown on the edges and between pepper beds.
Peppers were grown quite generally in this section and
always with soybeans.”
Page 5900. Neg. #45872. “Soja max & Coix lachryma.
Soybeans & Job’s tears. Tokusan, Chosen. Soybeans and
Job’s Tears grown on the edges of a rice paddy.”
Pages 5902-5903 (21 Sept. 1930). Seoul (Keijo) to
Heijo, Chosen. “We left Seoul at 9:05 a.m. and passed
through an extensive which we came through at night on
our way down to Seoul. Some rather different methods of

planting crop mixtures were observed in the region north of
Kinkou than we have ever seen elsewhere.
“Soybeans on ridges 24 inches apart and millet planted
in the furrows.
“Soybeans on ridges 24 inches apart and castor beans
planted at intervals of about 8 feet along the side of the
soybean ridge.
“Many excellent fields of soybeans alone were noted
and in nearly all cases the leaves were nearly all yellow... In
many millet and soybean fields, the millet has been harvested
and the soybean, though not yet mature, were being cut to
make ready for planting barley... Arrived at Heijo at 3:06
p.m.” Address: Agricultural Explorers, USDA, Washington,
DC.
2812. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5915-5916 (24 Oct. 1930). Junsen,
Chosen. W.J. Morse’s notes. “We left on the train this
morning for Junsen which is in a mountain region and the
center of a large section producing soybean seed. Near
Shaninjo [today’s P’yôngsông, North Korea] and for a short
distance beyond this station we observed farmers cutting
not quite mature soybean plants in the millet-soybean fields,
The bean plants were being removed (the millet had been
harvested for some little time) in order to fit the ground for
planting barley or wheat. As we approached Junsen we noted
many fields being plowed and a few being sown to barley or
wheat.
Around Junsen, we saw more soybean fields and fewer
mixed plantings. A few fields were noted here and there of
mixed plantings of perilla, susu [sorghum, kaoliang], and
soybeans...”
“At Junsen we went directly to the office of the Village
Agricultural Society where we met the director. As yet,
we were advised, no soybeans are ready for harvest in the
Junsen region as crops are a little later than usual this season.
From 70-80 per cent of the varieties grown in this region are
improved varieties distributed by the Agricultural Society.
The principal variety is the Heijo and the next in importance
is the Oriarkon. Although both of these varieties have
excellent seed they do not command as high prices as the
native varieties. This is said to be due to the thick skin of the
seed, a character in poor favor by manufacturers of soybean
products such as tofu, miso and soy sauce... We collected a
nice lot of information on soybean production in this area
from the director who seems to be quite a soybean man.
Soybean harvest will not begin until the middle of October
so our chances of obtaining movies in this section of harvest
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scenes before leaving Korea are nil.
Negative #45878. “Perilla sp. Perilla. Junsen, Chosen.
View of susu and perilla in field near Junsen. Perilla is quite
generally grown in this mountain region but never alone. It is
always grown with susu or with susu and soybeans.”
Page 5933-5934 (26 Sept. 1930). Ritsuri, Chosen. W.J.
Morse’s notes. “We took the 9:00 a.m. bus for the Ritsuri
farming section to search for soybean harvesting. When
we arrived at the Nippon Sugar Beet Farm, we thought it
would be a good plan to see the director to see if he could
give some information as to the places where we might see
soybean harvesting... he stated that a large field of soybeans
was being harvested by some Korean farmers nearby.
“Upon arriving we found several Koreans cutting or
rather breaking soybean plants. The plants are left for harvest
until fully mature. In harvesting a long handled knife with
a short curved blade is used and the plants are bent over the
edge of the blade and snapped off instead of being cut off.
Conditions were excellent for movie and still pictures, and
several harvesting scenes were taken. With these pictures we
now have a complete story–movie and still–of the Korean
soybean industry.
“After this we left the farm for the main road to walk
toward Heijo until the bus overtook us. Farmers were quite
busy plowing the land and planting wheat and barley. We
visited one of these fields and found small piles of compost
soil distributed along the sides of the field. In examining
the piles we fond that wheat was mixed with the finely
pulverized compost. The land was thrown in ridges and a
man with a basket of the wheat-soil mixture was dropping
handfuls about every ten inches in the furrows. Another man
with a stick was kicking the soil from the side of the ridges
with his feet to cover the grain. It was found that 8-12 grains
of wheat were dropped with every handful of soil.
“In the spring, (about the middle of May) soybeans
are sown in hills along the ridges between the wheat rows.
Following the soybeans, the ground is left fallow during the
winter and the spring (the latter part of April), millet is sown
on ridges. About the first of June, soybeans are planted in
hills–anywhere from 8-25 feet apart–along side of the millet
ridges.
“As we were going along the road, we met Mr. Lutz
with his Korean assistant on their way to the sugar beet farm
to purchase rye seed. We went along with them and then
returned...”
Page 5935. Negative #45884. “Soja max. Soybean.
Ritsuri, Chosen. Close-up view of Korean boy with
harvesting knife used in harvesting soybeans. The mature
bean plants are broken over the blade instead of being cut
off.
Neg. #45885. “Soja max. Soybean. Ritsuri, Chosen.
Old Korean farmer harvesting soybeans. The plants which
are fully mature are broken over the edge of the sickle blade
rather than cut off.”

Page 5960 (28 Sept. 1930). Enroute Heijo, Chosen to
Mukden, Manchuria. W.J. Morse’s notes. “We left Heijo,
Chosen, at 3:18 p.m. for Mukden, Manchuria. Along the way
it was noted that nearly all of the susu and millet had been
harvested. Soybean fields were fast approaching maturity but
it will probably be ten days or two weeks before harvesting
this crop... The rice plants are cured in shocks in the dry
paddy or along the edge of the paddy.
“We arrived at Antung [Manchuria] about 7:45 p.m.
where the train waited 30 minutes for Chinese Customs
Inspection. Our suit cases were examined on the train
without much trouble. Our trunks were examined in the
customs baggage room. One of the inspectors was rather
inquisitive about out motion picture films and our seed
samples.”
Page 5961. A vertical panoramic photo and illegible
handwritten caption.
Page 7653 (27 Jan. 1931). Tokyo, Japan. W.J. Morse’s
notes. P.H. Dorsett is in Peiping, China. “We received in the
Consulate this morning a package of 52 samples of soybeans
from the director of the Heian Nando Prefecture Seed and
Nursery Farm, Heijo, Chosen. The samples represent native
varieties collected by the director from farmers Northeastern
Chosen.
“Mr. Suyetake came and we spent the day numbering
and writing up the samples. Very fortunately the director
obtained the native Korean name of each variety. In writing
up this group some very interesting types were found. In
coming from the Northern section of Korea they should be
of some value to our middle and northern States.” Address:
Agricultural Explorers, USDA, Washington, DC.
2813. Morse, W.J. 1930. Re: Am still in Chosen, but
planning to leave soon. (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Sept. 16.
Unpublished log.
• Summary: Pages 5909-5910. This letter dated Sept. 16
is from W.J. Morse in Heijo, Chosen [Pyongyang, North
Korea] to Mr. P.H. Dorsett, c/o U.S. Legation, Peiping,
China.
“Dear Dorsett: Am still in Chosen but am planning to
leave within a few days as the soybeans in Manchuria are
calling. The time spent in Chosen has been of the greatest
value not only from the soybean standpoint but also from
the wild legumes. This far we have collected 150 numbers
of seed and plant material and have nearly filled the note
books brought with data. We have two hundred feet of movie
which we hope will turn out good. We expect to secure
harvesting scenes within a few days as we saw several fields
yesterday about fully mature. With these scenes the Korean
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soybean story will be complete. Am planning on making the
Manchurian soybean story as complete as the Korean and the
Japanese. I do not know how long it will take but I plan to
stick it out.
“I am sending you under separate cover 89 3¼ x 4¼
negatives and 12 panorama negatives taken in Korea. With
the panorama package is the report from August 17 to Sept.
15 inclusive. I hope that they reach you safely and in good
condition. Also in the panorama package are two subvoucher
books which were sent me from Forage Crops.”
“In view of what you have said of the soybeans around
Peiping and perhaps I could learn something in that section,
I think I will plan on going down the forepart of October
and will be with you three weeks or so. As I see the situation
that would be my best time for I would like to see some
of the Chinese fields and also see what products there are
around Peiping. As I wrote you and also told you in Dairen,
I want to make a thorough study of the soybean oil industry
in Manchuria. Most of the oil mills will be in operation by
Nov. 1 and field plant operations will be past so that I will be
unhampered in making a complete study of storage, oil, oil
cake and shipping.
“I have several letters from U.S. Experiment Station
friends and they report that soybeans everywhere are doing
fine in spite of the continued dry weather. This will be a
big boost for the soy and will do much toward a greater
increase in the oil industry. From all reports the oil mills
have increased greatly this past season. So you can readily
see that I will be expected to know all about the oil industry
in Manchuria when I return. October is a little early for the
oil industry and I think that this time would be best for the
Peking visit as I would also like to get around in the farming
sections a little with you. As I recall, Mr. Liu said there were
not many products about Peking so that won’t take much
time. I wish you would let me know as soon as convenient
if the October visit will find you home and suitable to get
around the Peking district.
“As when you left, I have no definite plans as to exact
time of visits to places. I have only the soybean industry to
push ahead to and in this I am taking things as they come.
This I find much better than in planning ahead for if plans are
made it seems that always bobs up and changes things about.
In other words I work today and let the morrow take care of
itself.
“With kindest regards from all to all I remain
“Very truly yours, W.J. Morse, c/o American Consulate,
Dairen, Manchuria.” Address: USDA, Washington, DC.
2814. Dorsett, P.H.; Morse, W.J. 1930. Soybean milk in
Heijo (Pyongyang), Chosen [Korea] (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage

Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Pages 5905-5906 (22 Sept. 1930). Heijo,
Chosen. W.J. Morse’s notes. “After lunch we went to the
Prefecture Seed and Nursery Farm. On the way we found
mature seed of the wild soybean and collected a fair sized
sample.
“At the station we met the director, Mr. Shiramura, and
asked concerning the harvesting of soybeans. He thought we
would have a better chance of seeing the harvest of beans
around Junsen, which is an extensive soybean section and
is in a mountainous region. When the soybeans are grown
alone, the plants are allowed to become fully mature before
harvesting.
“After returning from the Seed and Nursery Farm we
visited a soybean curd factory. In addition to selling bean
curd this factory sells about five gallons of soybean milk
daily during the summer months. This factory runs two stone
grinders and uses 4-5 bushels of dry beans daily. Various
forms of fried bean curd are also sold by this factory. The
same process of making bean curd and milk is used on
the Main Island. In the milk, however, less water is used,
thus giving a higher quality of milk. The milk is used only
by the Japanese and sells for 4 sen per bottle (5 bottles
to the quart).” Address: Agricultural Explorers, USDA,
Washington, DC.
2815. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in China
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5206 (22 July 1930). En route to Peiping
[today’s Beijing], China. P.H. Dorsett’s notes. “7:00 a.m. In
China. En route to Peiping. Raining hard. Corn and Kaoliang
in this region are interplanted with soybeans.
“8:15 a.m. Shan-Hai-Kwan [today’s Shanhaiguan]. Here
we saw part of the Great Wall which is 2500 miles long. In
this region and for half an hour’s ride before getting here
I saw soybeans interplanted with nearly all ordinary farm
crops.”
“12:20 Kuyeh. Kaoliang, millet, soybeans and other
farm crops are grown here quite extensively.
Kaiping. Cloudy but not raining. Kaoliang, corn, millet,
soybeans are grown in this section and here as well as in
other places noticed today.
“Tongchen. Raining. Kaoliang, corn, millet, cotton, sunflowers, with or between all these crops.
Pages 5363, 5364, 5365 (7 Aug. 1930). This is a letter
from P.H. Dorsett in Peiping, China to Mr. W.J. Morse, c/o
Yamato Hotel, Dairen, Manchuria. Dorsett tells more about
the wild soybeans he described earlier growing up reed
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grass “even though the plants were more vigorous and the
leaves were very much larger than the soybeans we saw
up the Sungari River near Harbin [Manchuria]. I am sure
you would have been deeply interested in seeing these wild
soybeans. We talked to a farmer regarding them and he said
that they were the true wild soybean with fuzzy pods and
dark brown to black seed, and that occasionally they are
eaten by the poor classes of Chinese. We hope to have an
opportunity later to get good photographs and seed of these
wild soybeans.
“We also saw a number of fields of kaoliang interplanted
with soybeans, and for some 4 inches [sic, feet] up the stems
the leaves of the kaoliang had been stripped off.”
“We find everywhere areas of soybeans planted alone
but usually inter-planted with kaoliang, millet, maize, perilla
and other farm crops. In fact, on our return from the Summer
Palace we saw soybeans inter-planted with peanuts, but did
not get a picture...”
Page 5905 (22 Sept. 1930). Peiping, China. P.H.
Dorsett’s notes. “We wrote Mr. Morse in reply to his letter
and suggested that he come to Peiping as soon as practicable
after October 1, 1930 or he may be too late to see some of
the field work with some of the varieties of soybeans grown
here about. In fact some of them are now being harvested.”
Page 5946. Neg. #45899. “Soja max. Soybean. Near
the village of Ssu Tao Chiao, Chihli, China. Soybeans
prematurely harvested in small piles to dry. Presumably
the harvest of the beans is to enable the farmers to prepare
the land and plant wheat.” Address: Agricultural Explorers,
USDA, Washington, DC.
2816. Dorsett, P.H. 1930. Re: Delighted to know that you
can come to Peiping by about October 1 (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Sept. 22. Unpublished log.
• Summary: Pages 5907-5908. This letter dated Sept. 22 is
from P.H. Dorsett in Peiping, China to Mr. W.J. Morse, c/o
Yamato Hotel, Dairen [Manchuria].
“Dear Morse: I was delighted this morning to receive
your letter of September 16th, also your report from August
17th to September 15th inclusive with...
“The season is progressing quite rapidly here and the
farmers are making excellent headway in getting in their
crops. Millet, corn and kaoliang have pretty well been
harvested; mung and adsuki beans, as well as some of the
earlier soybeans are being harvested.
“We are delighted to know that you can come to Peiping
about October first. We suggest that you do not postpone
your visit any longer than is absolutely necessary after
October first. I am requesting Mr. Liu to get the names and

addresses of parties and firms in Peiping which make and
handle soybean products.
“You may have noticed in the local papers that Peiping
is more or less upset in connection with military activities.
The Shansi troops are retreating from Tientsin and Peiping
by the thousands and the Manchurian troops have, we
understand, already begun to arrive in Tientsin and also
Peiping. This apparently has not interrupted conditions in
Peiping except along the railroad arteries...”
“I am delighted to know that your work has been so
satisfactory in Chosen. It looks as though by the time you
wind up your work there, here at Peiping and vicinity and
putting finishing touches on at Dairen, that we will have
accomplished worth while in the investigations of the
soybean industry of the Orient.
“We are feeling fine and getting along fairly well with
our work, and will be delighted to see you again when you
reach Peiping...”
“All at this end of the line join in kindest regards and
best wishes to you and the family as well as to Mr. Suyetake.
Please do not forget to bring him with you to Peiping. I feel
sure that he will be interested in seeing this fascinating city
and will be able to be of great assistance to you en route, and
no doubt while here.
“Sincerely yours, P.H. Dorsett, Agricultural Explorer.”
Address: Agricultural Explorer, USDA, Washington, DC.
2817. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1930. Soy beans. 21(13):445. Sept.
29.
• Summary: “With a continuation of dry weather in
September and October there is every prospect that the new
crop will approach the size of the 2 preceding crops.”
2818. Burlison, W.L. 1930. Shrinkage of soybeans and
soybean hay and soybean oil paint investigation. Proceedings
of the American Soybean Association 3:86-87. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “For a number of years, the price of soybean
has been governed largely by the demand for seed, but,
within the last three or four years the quantity of soybeans
has increased in Illinois to such an extent that the beans are
now offered as a commercial product other than for seed.
This has brought about a very keen interest in the so-called
‘by-products’ of soybeans, such as soybean oil cake, soybean
oil for edible purposes, and soybean oil for paints. The Home
Economics Department of the University of Illinois is taking
care of the research having to do with soybean oil for edible
purposes...”
“The Department of Agronomy began early in
September, 1930, to determine the value of soybean oil
when used in paint. Eight cribs representing this series were
painted with paints varying in amounts of soybean oil...”
A photo shows ten numbered farm structures that were
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painted with paints containing soybean oil. Address: Dep. of
Agronomy, Univ. of Illinois.
2819. Edmondson, J.B. 1930. Eleventh annual business
meeting of the American Soybean Association. Proceedings
of the American Soybean Association 3:109-13.
• Summary: This meeting was “held on the evening of
September 11, 1930 [at the Auditorium, University of
Illinois campus] following the last formal program of
the convention. The meeting was well attended and the
members showed an unusual interest in the activities of
the Association, this is spite of the strenuous day they had
spent.”
Agenda: Call to order. Opening address, by President
W.L. Burlison. Appointment of committees by the president.
General report, by Secretary J.B. Edmondson. Report of
committees. Invitations for 1931 meeting of Association.
General announcements. Adjournment.
The following committees were appointed by the
president:
(1) Nominating: K.E. Beeson, Indiana
W.E. Riegel, Illinois
K.G. Harmon, Missouri
(2) Legislative: Chas. L. Meharry, Indiana
Harvey Clapp, Virginia
John T. Smith, Illinois
(3) Resolutions: Geo. M. Briggs, Wisconsin
M.O. Pence, Indiana
John Armstrong, Illinois
(4) Auditing: Roy Chasteen, Indiana
M.O. Pence, Indiana
The Resolutions Committee presented 13 resolutions
for consideration. Among these, they extended “greetings
and best wishes to the new Soybean Oil Manufacturers
Association; that we seek the closest cooperation in
extending the field of soybean oil utilization, and that
we extend our appreciation in particular to Doctor
Otto Eisenschiml for his active interest in soybean oil
development and for his participation in our meeting.” They
also express appreciation to the USDA and “particularly to
Doctor [sic] W.J. Morse for his work in securing new and
improved varieties and for his studies of the many phases of
the industry.”
After a general discussion of the urgent need of more
definite and accurate information regarding the use of
soybeans in hog feeding, with special reference to the
possible production of soft pork, Chas. L. Meharry made a
lengthy “Motion to appoint a special committee on the soft
pork problem.” He uses the words “soybeans” and “soys.”
Address: Secretary, American Soybean Assoc., Clayton,
Indiana.
2820. Flint, W.P. 1930. Soybean insects. Proceedings of the
American Soybean Association 3:83-85. Eleventh annual

field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “Of all the major crops grown on our midwestern farms, there is none more free from insect injury
than the soybean. A careful study of the insects attacking
soybeans has been made at several points in the United
States, particularly at the Ohio Agric. Experiment Station. In
the course of their studies they found 209 different kinds of
insects feeding on soybeans but of these only four or five are
of any real importance.
“Clover root curculio: In planting soybeans on
midwestern farms, one should avoid if possible putting
them on spring plowed clover sod. It is not likely that such a
rotation would be followed but in some cases where clover
has been grown in small grain, the soybeans might be put
on such sod. If the clover sod is fall plowed, all danger of
insect injury is avoided but if spring plowed, the soybeans
will often be killed as they come through the ground by
the attacks of a small snout beetle known as the clover root
curculio.
“Grasshoppers: The other insect pests which may cause
real injury to soybeans in Illinois are grasshoppers, the green
clover worm and leafhoppers. Owing to the way in which
we handle our soybeans, the grasshoppers injuring soybeans
seldom if ever hatch in the soybean fields. They usually
hatch from eggs laid in timothy or clover fields close to the
soybean fields and migrate to the soybeans after these hay
crops are cut.
“The best way to prevent injury by grasshoppers is to
keep close watch of the crops adjoining soybeans, from
which the grasshoppers may migrate and poison the hoppers
in these fields before they cause injury to the soybeans.
Grasshoppers may be greatly reduced in numbers or almost
cleaned out by the application of a poison bran bait made by
mixing 25 lbs. of bran, 1 lb. of Paris Green or white arsenic
with three gallons of water in which two quarts of black strap
molasses has been stirred.
“Leafhoppers: Leafhoppers are quite serious pests of
the smooth varieties of soybeans. They cause little injury
to the hairy varieties. We have studied leafhopper injury to
soybeans in this state for a number of years. In fact, the first
work showing that these insects injured soybeans was done
in Illinois. We have never had any serious injury to the more
hairy varieties of beans.
“For the past four years Dr. Poos of the Federal Bureau
of Entomology has been making a study of the effect of
certain leafhoppers on legumes, particularly on soybeans.
The following statement by him shows his findings on this
particular type of injury:
“’Observations during the past three seasons indicate
that the potato leafhopper, Empoasca fabae (Harris) causes
considerable injury to soybeans over widely separated
areas. This injury generally results in a stunted and unthrifty
condition of the plants which have their leaves yellowed and
curled in various degrees of intensity depending upon the
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weather and soil conditions and the number of leafhoppers
present on the plants. Varieties having little or no pubescence
appear to be most injured. One non-pubescent variety has
been observed to be severely injured in Ohio and Virginia
when grown in the field along with numerous other varieties.
Experiments with Dixie and Herman as compared with
the non-pubescent variety revealed that the females of the
potato leafhopper usually placed about 75% of their eggs in
the non-pubescent variety when given their choice of these
varieties in cages.
“’The young leafhoppers (nymphs) when placed upon
plants of the above mentioned varieties under similar
conditions seemed to develop to maturity upon the pubescent
varieties as frequently as upon the non-pubescent variety
altho somewhat slower. The injury to the non-pubescent
variety, however, was always much more severe even though
the same number of leafhoppers was placed upon each of
the varieties. It would appear therefore that pubescence is
not responsible for the apparent immunity from leafhopper
injury to soybeans but that it may be correlated with certain
factors which apparently are responsible for a certain lack of
susceptibility.
“’The potato leafhopper prefers potato altho it has been
found to cause severe injury to a large number of plants
including string beans, soybeans, alfalfa, apple, clovers,
dahlia, and many other plants. Observations to date would
indicate that where control measures on soybeans are
desirable that a better use of existing varieties should be
made. In some cases a rearrangement of certain crops may be
very advisable.’
“In areas where leafhoppers are abundant, it is certainly
not advisable to plant the smooth varieties of beans.
“Green clover worm: The green clover worm is
usually of no consequence so far as its injury to soybeans
is concerned. Occasionally this insect will become very
abundant and is capable of completely stripping the leaves
from whole fields of beans. The injury occurs from mid-July
to mid-August. So far, the damage by this insect has been
serious only in the southern part of the United States. If one
finds numbers of dark green worms with light green heads
feeding on the leaves of soybeans, particularly on the leaves
near the top of the plant, it is probably this insect. When
disturbed the worm squirms and flips its body much in the
same manner as a fish freshly taken from water.
“The worms can be controlled by dusting the plants
with a dust made of one part arsenate of lead and eight parts
hydrated lime thoroly mixed together and applied either by
hand or power duster. About fifteen to twenty pounds of this
mixture should be applied per acre.
“If the dust is put on during July there will not be
enough of it left on the plants to prevent their being used for
hay if cut after the middle of August.
“Insect Control by the Use of Soybeans: Chinch bugs:
From the insect standpoint, soybeans are of special interest

because of the use which can be made of them in controlling
certain grain pests. Different kinds of insects feed on
legumes from those that feed on grasses. In areas where the
chinch bug is abundant and destructive, soybeans can be
grown without any fear of injury by these insects. It has been
definitely shown that soybeans planted with corn will reduce
the number of chinch bugs in the corn and unless the bugs
are excessively abundant, corn with soybeans will produce a
better yield than corn without soybeans.
“In our experimental work the difference between corn
with and without soybeans has shown an increase in yield for
the corn with beans of from two to fifteen bushels per acre,
with an average increase of about eight bushels to the acre.
“Actual counts of the average number of chinch bugs
on several hundred stalks of corn in the same field showed
215 bugs per stalk for corn without soybeans and 55 bugs per
stalk for corn with soybeans.
“White grubs: Thruout the United States the white grub
is one of the most serious of our corn pests. In years when
this insect is abundant, soybeans can be grown on land that
is heavily infested with grubs and will suffer only a moderate
amount of damage. If soybeans and corn are grown together
in the same field, that is, corn planted in the hills with the
soybeans, the grubs may destroy the corn but will leave
practically all the soybeans, so that some crop can be raised.
“European corn borer: Soybeans are not relished by
the European corn borer. During the past two years in our
experimental plots near Toledo we had a part of several fields
where soybeans were planted in the corn. In these fields the
corn was from 27% to 40% infested by the European corn
borer while the soybeans were entirely free from infestation.
In the most heavily infested area in Canada during 1926
when the corn crop was about 75% destroyed, fields of
soybeans escaped all commercial damage even when
surrounded on three sides by heavily infested corn fields. An
appreciable part of the increase in yield obtained where corn
follows soybeans is due to increase in insect damage brought
about by such a rotation.
“Japanese beetle: The Japanese beetle, a recently
imported foreign pest, which is now well established over the
eastern part of the United States, feeds readily on soybeans
and may become a first class pest of this crop in the United
States. Up to the present time it has not been abundant in
areas where soybeans are generally grown.” Address: Chief
Entomologist, Illinois Natural History Society.
2821. Hackleman, J.C. 1930. Soybean varieties, dates of
seeding, and longevity of seed. Proceedings of the American
Soybean Association 3:69-73. Eleventh annual field meeting.
Held 10-12 Sept. 1930 in Illinois.
• Summary: “Varieties: Illinois soybean growers, as well as
those in other corn-belt states, have followed more closely
the investigational work on soybean varieties than on any
other production problem concerned with this increasingly
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important crop. The rapid change in variety popularity is a
good illustration of this point. Fifteen years ago in Illinois
the most commonly grown variety was the Ito San or
Medium Early Yellow. Following this came the Midwest,
or as more commonly known in Illinois, the Mongol, which
was supplanted in 1919-20 with the A.K. This variety or
mixture of kinds was an improvement, but it soon gave way
in 1923 to the Manchu. The reign of this foreigner was short,
giving way in 1927 under Illinois conditions to the Illini, a
selection of the A.K.
“Thus, the farmers of Illinois, and they are no different
from farmers in other states, have watched with interest the
work of the experiment station and followed just as quickly
as seed of the new and better varieties became available. The
following table compiled from data secured on the SouthCentral Rotation at the University of Illinois South Farm at
Urbana, shows how nearly the farmers of Illinois have been
correct in following the experiment station’s variety tests
during the past five years.
A table shows “Six productive soybean varieties
in 1926-29, based on yields (in bushels/acre) from the
University South Farm:
“Illini 32.3
“Dunfield 31.6
“Manchu 31.3
“Wea 30.6
“Black Eyebrow 29.2
“Mansoy 28.3 bu/acre (2-year average).
“Because of its relative earliness, Illini is a very popular
soybean under most Illinois conditions and is unquestionably
grown on a greater proportion of the commercial acreage
than any other variety. There are several other varieties
that are adapted to essentially the same conditions and are
relatively high yielding, altho as the table above indicates,
there is a slight difference in favor of the Illini. The Dunfield,
the Manchu, and Mansoy, are probably the most popular. In
the northern parts of Illinois and Indiana, and in Wisconsin,
the Illini and Dunfield are relatively late. Earlier varieties
such as Mandarin, Wisconsin Black, Black Eyebrow, Wea,
and early strains of Manchu.
“On the light soils of southern Illinois varieties of the
seed type such as Illini, Dunfield, and Manchu are not well
suited. The Mansoy is a much better seed producer under
such conditions than either of the three just mentioned. The
Virginia, Ilsoy and more recently a newcomer that has some
promise, the Harbinsoy, are better adapted to growing on
those soils. Unquestionably the Virginia is the most widely
grown variety on the light soils of southern Illinois.
“While it is true that the Illini, Dunfield, and Manchu
are holding the center of the stage at the present time as
being the most popular commercial seed producers, there
are new varieties that offer considerable promise. In fact,
there are five on the South Farm which have consistently
outyielded the other varieties, and have many other desirable

characteristics. If they continue to do so for another three
to five-year period, they will unquestionably become
important factors in the production of soybeans in this and
the other corn-belt states. The following table gives the
yields of these new selections for the single year in which
they have been compared with the old standard varieties on
the same rotation.” A table shows “Promising new Varieties
of Soybeans–Season 1929 University South Farm SouthCentral Rotation Variety Yield in bu/acre:
“A.K. 114, 39.9
“A.K. 146, 39.4
“A.K. 125, 39.1
“04002-B, 38.7
“Ohio 13177, 37.0
“Illini (comparative yield), 33.4
“All these varieties have proven excellent yielders on
other plots, but 1929 was the first year in which they have
been grown on the standard sized plots on the South-Central
Rotation at the University and therefore were compared
directly with such varieties as Illini, Dunfield, and Manchu.
“Date of Seeding: June 1 to 10 was for many years the
commonly accepted time for seeding soybeans in Illinois.
Many corn-belt farmers who had good seed beds prepared as
early as the middle of May would continue to cultivate their
soybean ground and wait until after June before they would
seed soybeans.
“On account of frequent early frosts and the apparent
danger of reduced yields because of immaturity, the
University of Illinois started some experiments in 1926 on
the effect of time of seeding upon certain plant characters, as
well as upon yield. In this experiment 12 varieties of beans
were included, three varieties each of yellow, green, brown,
and black-seeded soybeans. Each of the color groupings
included early, medium, and late maturing varieties. Thus,
the 12 varieties included practically all of the variations
from early to late maturing and from light to dark seed coats.
Insofar as possible, the varieties chosen were those which
were generally considered of seed type or of general purpose
type, rather than of the hay type.
“During the first two years of this experiment, 1926
and 1927, the first seeding was made May 10. Additional
seedings were made at ten-day intervals until the fifth
seeding was made June 20. All seedings were made in
quadruplicate and careful notes were taken as to the stand,
date of blooming, height at blooming, time required to
mature, and yield.
“The first two years’ results seemed to justify the
launching of this investigation. Contrary to predictions and
general farm practice, no increased yields resulted from
delayed plantings. It was found that the May 10 seeding
of soybeans gave either the highest yield or one of the best
yields of seed, as well as producing considerably more
foliage. After the experiences of 1926 and 1927, the first date
of seeding was made May 1. Thus, six seedings were made
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at ten-day intervals from May 1 to June 20, a difference of
50 days between the first and the last seeding. The first thing
noted was that soybeans planted May 1 gave practically as
good a stand and grew just as vigorously as those planted
the first of June. Cold soil seemed to have little inhibiting
effect upon the actual germination and seedling vigor of the
soybean. May 1 plantings of soybeans seemed to give just as
satisfactory stands as May 10 plantings of average seed corn,
indicating that the soybean could stand practically as much
unfavorable growing weather as corn.
“Stands Compared: The average stand for each of the six
different dates of planting for 1926 to 1930 inclusive shows
no significant difference. The average stand for the first date
of planting was 51.8 percent. May 10 showed an average
stand of 53.3; May 20, 57.6; June 1, 58.2; June 10, 59.2;
June 20, 59.2 percent. It should be noted in this connection
that the average stands for all seedings from year to year
showed much more variation than did the average stand for
each of the different seedings over the period of six years.
“Average Height at Blooming: Another very noticeable
difference as the plots were observed from year to year
was the greater height and, therefore, unquestionably the
greater vegetative production of the early planted plots. As
an average of the four years, 1926-29, the average height
of plant at blooming in the May 1 plots was 26.3 inches;
May 10, 24.8; May 20, 23.8; June 1, 21.7; June 10, 21.1;
June 20, 19.4 inches. This shows a distinct reduction in the
average height of plant with postponement of the seeding.”
Continued Address: Dep. of Agronomy, Univ. of Illinois.
2822. Hackleman, J.C. 1930. Soybean varieties, dates of
seeding, and longevity of seed (Continued–Document part
II). Proceedings of the American Soybean Association 3:6973. Eleventh annual field meeting. Held 10-12 Sept. 1930 in
Illinois.
• Summary: (Continued): “Number of Days to Bloom”
Another very noticeable effect was the effort of the plant to
compensate for the late planting by blooming in a shorter
period of time. The average number of days required for the
plant to come to bloom when planted May 1 was 82.3 days,
while the average number of days required for the varieties
planted on June 20 was 50.7 days, 32 days less time required
for the 12 varieties to reach bloom when planted on June 20
than when planted May 1.
“Finally, the soybean grower is interested in the effect of
these different dates of planting upon the number of bushels
he can produce. As an average of four years, the first three
plantings have been practically equal, there being less than
one bushel variation in the average yield obtained on these
three dates. May 1 seedings (2 year ave.) produced 25.8 bu.,
May 10, 25.1 bu. and May 20, 25.3 bushels. June 1, June
10, and June 20 were distinctly inferior, yielding 22.1, 21.6
and 18.5 bushels respectively. This represents a loss of 6.8
bushels after May 20.

“The data here presented agree in general with those
reported by the Ohio Experiment Station. The experiments
in that state started in 1925 at an even earlier date of planting
than the Illinois experiment. The first planting in Ohio was
made on April 10, and the last planting on July 1. With the
two varieties, Manchu and Pekin, compared in Ohio, the
variation in yield between April 10 and May 15 was very
slight, but after May 15 there was a distinct reduction in
yield, agreeing in principle with the results in Illinois.
“Longevity: Another traditional belief regarding
soybeans has been more or less upset by experiments
conducted at the University of Illinois. An experiment to
determine the longevity of soybean seed was started in 1926.
Seed of five varieties from the 1925 crop was selected. The
five varieties chosen were Manchu, Morse, Lexington, Ilsoy,
and Ebony. This included all the color combinations from
yellow to black, including two varieties with green seed
coats, one with a yellow, and one with a green cotyledon.
The seed harvested in 1925 was planted in the spring of
1926. The surplus seed was stored in cotton bags, and placed
in wire screen cages in the seed house. From each succeeding
crop, seed of the same varieties has been taken and planted
each succeeding year. As the years have gone by, the
germination of the different varieties has been noted and also
the production per acre. The same number of seeds of each
variety from each year has been planted in quadruplicate
rows.
“Not all varieties have shown themselves equally
satisfactory for planting after the first year. The Lexington,
a green-seeded bean with a green cotyledon, seemed to lose
its vitality first. Then the Manchu showed indications of loss
of vitality before any significant loss was noted in the Morse,
the Ilsoy, or the Ebony.
“The five-year average stand [germination] of all
varieties the first spring after harvesting the seed crop was
73.4 percent. The average stand of all varieties for the second
year was 67.6 percent. The average for the third year was
56.6 percent, for the fourth year, 42.6 percent, and for the
fifth year, 26.7 percent.
“Seed of the Ilsoy, Ebony, and Morse is still showing
some germination after five years, the Ilsoy with 50 percent,
the Ebony with 16 percent, and the Morse with 14 percent.
“One of the most significant things brought out in
this experiment is the importance of storing only high
germinating seed if it is to be safely stored. On two or three
occasions it has been impossible to get as good seed of the
late maturing varieties as of the earlier kinds. Such weakened
seed has invariably shown a tendency to lose its vitality more
rapidly than that which matured normally and was of a high
vitality when stored the first year.
“One of the practical lessons contributed by this
experiment is that if a farmer has soybean seed of excellent
quality he can successfully store this seed and use it the
following season if his storage room is dry and the seed
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can be kept in good condition thruout the season. Under no
circumstances should this experiment be interpreted as a
guarantee that all old soybean seed will be equal to new seed.
By all means, seed should be tested the second year and
only the strong germinating seeds should be counted. Any
seeds which show weak or very slow germination should be
considered as of little or no more value than dead seed.
“Seed of all varieties will be used again in 1931 and
tested annually until they have completely lost their vitality.”
Photos show: (1) Three soybean plants, with full,
medium, and sparse foliage. (2) A large field of soybeans
planted in rows. Address: Dep. of Agronomy, Univ. of
Illinois.
2823. Kellogg, John Harvey. 1930. Soybeans as human
food. Paper presented to the American Soybeans Grower’s
Association, Sept. 11. 20 p.
• Summary: Dr. Kellogg shows that he has an excellent
knowledge of the world literature on soybeans and soyfoods,
much of which he summarizes in this speech. “Many years
ago (1899), the United States Department of Agriculture,
called upon me to undertake the preparation of a vegetable
meat. The Assistant Secretary, Dr. Charles Dabney, wrote
me, suggesting that the navy bean might be used for the
purpose. I found, however, as I expected, that this legume
was not suited to the purpose. At that time the soybean
was not grown to any extent in this country, I was wholly
unacquainted with it, and so naturally sought to find in
nuts, especially the peanut, a solution of the problem,
and succeeded in producing a vegetable meat, Protose, of
which several thousand tons have since been made and
consumed. But the introduction of the soybean renders quite
unnecessary any other substitute for flesh meats.” The author
discusses his belief that primitive man subsisted wholly
upon plant products (i.e. ate a vegan diet “according to Prof.
Elliot of Oxford University, Prof. Ami of Montreal, and other
distinguished paleontologists”), and the nutritional value
of soybeans and their basic-ash quality. “All meats yield a
highly acid ash. The excess of acid in these foods produces
a lowering of the alkalinity of the blood and tissue fluids
when they are freely used, a condition which is known as
acidosis.” He also discusses soya sauce (which is now being
manufactured in the USA), miso (which like soy sauce has a
flavor resembling that of the osmazomes found in meat and
meat sauces), roasted soy nuts (resembling roasted peanuts),
pressure cooking whole soybeans, adding soy meal (flour)
to breads, soy milk (which, in certain parts of China and
Japan, “is made in quantities and distributed in bottles like
milk in this country”), soy cheese [tofu], and the many health
benefits of soy milk described in the medical literature, the
many health problems caused by consuming flesh foods.
“Von Noorden, the world famous German physician,
has demonstrated that the soy bean is of very great service
in changing the intestinal flora.” Note 1. This is the earliest

document seen (June 2003) concerning soy and changing
the intestinal flora. It is also the earliest document seen (June
2003) that uses the phrase “changing the intestinal flora” in
connection with soy.
“In spite of the frantic efforts of vested interests to
promote the uneconomic live-stock industry, it will no
doubt gradually disappear as a true science of agriculture is
developed and the country becomes more densely populated.
The conversion of vegetable into animal protein by feeding
to steers and pigs, is one of the most wasteful of all human
activities. Armsby has shown that 100 pounds of digestible
vegetable protein are required to produce 3 pounds of meat
protein...”
Discusses Stefansson’s absurd so-called meat-eating
experiment, which was really a publicity stunt. Stefansson
took no more than 20% of his calories in the form of lean or
muscle meat. The rest of his diet was fat. “Excessive meat
consumption is one of the begetting sins of the people of
this country. Our per capita meat consumption is 5 ounces
per day, just 5 times that of Italy (1.0 oz.) and ten times that
of North China (0.5 oz.), while the average native of South
China eats no meat at all, and is one of the hardiest and most
industrious of workers.”
“Thanks to the efforts of our efficient Plant Introduction
Bureau, the soybean is beginning to get a start toward
recognition and appreciation in this country; but it is evident
that a plant possessed of such superlative values and such
astonishing versatility and adaptability should receive far
more serious attention than has heretofore been given it
by the agriculturalists of this country... There can be no
doubt that it is destined to play a large part in the feeding of
America’s millions...”
Note 2. This is the earliest English-language document
seen (Dec. 2012) that uses the term “soy nuts” or the term
“roasted soy nuts” to refer to soynuts. Address: Battle Creek,
Michigan.
2824. Latzke, Esther; Leeby, Constance. 1930. Veal in
variety. North Dakota Agricultural Experiment Station,
Bulletin No. 239. 32 p. Sept. See p. 30. Illust. No index. 28
cm. [18 ref]
• Summary: A recipe for Chop suey (p. 30) calls for “2
tablespoons Chinese soy sauce.” Address: Fargo, North
Dakota.
2825. Meharry, Chas. L. 1930. Seeing soybeans on Illinois
farms: Stop No. 3–A.P. Meharry Farm [American Soybean
Assoc. annual meeting]. Proceedings of the American
Soybean Association 3:103-08. Eleventh annual field
meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning, 12:30–2:00.
This farm is located one mile south and two miles east of
Tolono. Lunch was prepared by the Ladies’ Aid of the Tolono
M.E. [Methodist Episcopal] church. The tour shows large
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scale production of soybeans, illustrating farm practices and
inoculation studies.
After lunch, at 2:00, the author begins: “Fellow soybean
enthusiasts: This is the third time that our farms have had
the privilege and pleasure of welcoming the American
Soybean Association. I believe that considering its youth and
small numerical strength, the Association has accomplished
more than any other farm organization. The American
Soybean Association held its first meeting in Indiana in
192o. Practically all nearby states were represented and
Hoosierdom turned out in force. So much enthusiasm and
inspiration resulted from this meeting that a decision was
reached to hold a meeting each year in a different state.
Meetings have accordingly been held each succeeding year
as follows:
“1920 Fouts Bros. Farms, Camden, Indiana
“1921 Illinois Agricultural Experiment Station, UrbanaChampaign, Illinois.; and A.P. Meharry Farm, near Tolono,
Illinois
“1922 Missouri Agricultural Experiment Station,
Columbia, Missouri
“1923 Wisconsin Agricultural Experiment Station,
Madison, Wisconsin
“1924 Iowa Agricultural Experiment Station, Ames,
Iowa
“1925 (Our first three-day meeting)
“1st day, U.S. Department of Agriculture, Washington,
D.C.; and Arlington Experiment Station
“2nd day, farm of Harvey S. Clapp near Accotink,
Virginia (this was part of George Washington’s estate)
“3rd day, Maryland Experiment Station, College Park,
Maryland
“1926 Delta Branch Experiment Station, Stoneville,
Mississippi; and several Yazoo-Mississippi Delta counties
“1927 North Carolina–Washington, N.C.; and Beaufort,
Hyde, Martin, Bertie, Chowan, Perquimans, and Pasquotank
counties
“1928 Purdue University Experiment Station, Lafayette,
Indiana; and four regional meetings
“1929 Guelph, Ontario, Canada, Experimental Station
and surrounding territory
“1930 Illinois Agricultural Experiment Station; the
Robeson Farm near Champaign; the John T. Smith and the
A.P. Meharry Farms near Tolono; Funk Brothers Oil Mill,
Bloomington; and Allied Mills, Peoria [Illinois]
“If any of you can mention another field crop, the
growers of which maintain an international association
which has held a big field meeting like this each year for
eleven consecutive years in nine different states, the District
of Columbia, and one Canadian Province, you will prove
yourselves better informed than I am.
“The Association and the soybean crop owe a debt
of gratitude to many experiment stations, corporations,
organizations, and individuals who have contributed liberally

both in funds and energy.
“Assisted by other organizations, one accomplishment
of this Association perhaps not yet widely known was the
raising of the tariff on soybeans from 30 cents to $2.00 per
bushel and on soybean oil from 2½ cents to 3½ cents, while
soybean meal and cake which, under preceding tariff acts
had been on the free list, were given a protection of $6.00 per
ton.
“Truly remarkable teamwork has always characterized
the efforts of the American Soybean Association. Experiment
stations have always helped the growers to a most
remarkable extent; in fact they should receive the major
share of the credit for these meetings. Such wonderfully
successful meetings could never have been without their
loyalty.
“This farm has a total of a little more than 1400 acres
under Mr. Riegel’s management, and I believe you will agree
with me that appearances indicate that it has been efficiently
handled this dry year.
“The home farm consisting of this Section 5 and the
diagonal quarter section to the southwest was entered from
the U.S. Government by my grandfather, Thomas Meharry,
in 1855 and 1857. When grandfather, Thomas Meharry,
acquired the land, it was wild, wet prairie. My father,
Abraham P. Meharry, settled here as a young man and later
brought his Hoosier bride to live here. They spent the best of
their lives right here, and the place is still best known as the
A.P. Meharry farm.
“Prior to 1909 this farm was farmed by very good tenant
farmers as a rule. Father told me that for a period of about
seven years he spent practically all the earnings of the farm
for tile, and there are many carloads buried in the farm; still
there are not enough, as there are wet spots left yet to drain.
Father believed in clover and insisted upon sowing clover
seed with the small, grain crops. Small grain meant oats
almost invariably, for I remember only one or two wheat
fields on this farm prior to 1909. So while this farm was in
better state of productivity than many in the county, it had
fallen far below its virgin state of fertility.
“The farm was put under the management of Mr. C.H.
Oathout in the fall of 1908. In the spring of 1909 we found
that clover had failed on a part of the farm where it was
most needed. This was a block of thin, white, sour land.
Mr. Oathout therefore proposed that we substitute soybeans
where clover had failed. A few acres of ‘Black Beauty’,
probably Ebony, were sown and about nineteen acres of
‘Early Yellow’, which were really Ito San. We knew nothing
about the crop, so like many beginners, we simply sowed
the seed and left the plants to the tender mercy of the weeds.
We had plenty of foxtail, of course, but the land was too
thin to be very foul. Consequently we had ‘fool’s luck’ and
harvested 19 bushels per acre of Ito San. The Black Beauty
was all cut for hay.
“Three hundred sixty-one bushels of soybean seed

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1070
seemed like a prodigious amount to us, and we succeeded in
peddling out in little dribs of a few pounds to a few bushels
all the seed we could spare at $1.75 per bushel. Before it
was all gone we resolved to plant beans again and even to
increase our planting to thirty whole acres! Again we had a
good crop and sold it without much difficulty.
“We had found the farm divided into eight fields and
taking the course of least resistance, adopted an eight-year
rotation to fit the fields. It was as follows: corn, corn, oats,
clover, corn, oats, wheat, clover. Soys at first were used
merely as a clover substitute. Besides this major rotation we
ran a minor one on several small fields of irregular size and
shape which results from an effort to get the larger fields
squared up. By the time Mr. Oathout left the farm both he
and I had begun to acquire some rather widespread notoriety
as ‘soybean cranks’. As yet we were among a very few
soybean growers in this county.
“Mr. Riegel came here in the fall of 1913. He seemed
to be easily inoculated with soybean enthusiasm, and so the
program grew. We both suspected that oats were not a highly
profitable crop and just on suspicion we substituted soys for
oats in the last half of the rotation, and tried sowing wheat
in soy stub without plowing. It worked, altho folks thought
we were crazy. Our rotation thus became: corn, corn, oats,
clover, corn, soybeans, wheat, clover.
“We had begun to keep an accurate cost account of
our fields, largely to give ourselves the courage of our
convictions. A few years of that proved conclusively enough
for our purpose that oats were unprofitable, on this farm at
least, so out went the other oats field and we changed our
rotation to corn, soybeans, wheat, and clover, there now
being two fields of each crop annually. This was continued
for several years, during which our average crop yields,
particularly of corn and beans, gradually improved.
“During these years we had been applying limestone
and phosphates, particularly raw rock phosphate, tho
occasionally bone meal was used. These helped us to get
sweet clover, as well as the other clovers, and some of the
old, sour, white spots began to yield almost as well as the
better land.
“We have concluded that about the fastest way to
rejuvenate an old, worn-out farm is to combine-harvest two
or three successive crops of soys, returning the straw to the
land. After such treatment we find that corn becomes a very
satisfactory crop even on badly worn soil. For this kind of
a program I suggest using a variety like Harbinsoy which
utilizes the entire growing season and makes a big growth
and satisfactory yield on thin land where earlier varieties
commonly dwarf badly. Inasmuch as the soys are to be
followed by a spring-planted crop, somewhat later maturity
of the soys is not so important as it is when wheat is to be
planted.
“By this time we had started using the four-row corn
planter and cultivator and had learned more than ever to

appreciate the importance of large fields and long “throughs”
in the economical management of land. Therefore, we
rearranged the field division of the whole farm. Three fields
on this section are a mile long and the fourth about threequarters of a mile long.
“Much of the value of such a meeting at this time
comes from the discussion which is ordinarily prompted by
it. If there are any questions regarding the management of
these farms, we will endeavor to answer them.” Continued.
Address: Meharry Farms near Tolono, Illinois.
2826. Meharry, Charles L. 1930. Report of Legislative
Committee. Proceedings of the American Soybean
Association 3:114-20. Eleventh annual field meeting. Held
10-12 Sept. 1930 in Illinois.
• Summary: “A year ago last February the past vicepresident of the American Soybean Association, Mr. Walter
Godchaux, then in Washington, D.C., learned that no plea
for an increase in duty on soybeans and their products had
been made by the Association. He applied for and received
permission to appear before the Ways and Means Committee
of the House of Representatives in an oral request for
increased tariff. He at once appealed to the Association to
send a committee to Washington to co-operate with him
in filing a brief in support of his verbal plea; and after
considerable delay and communication back and forth by
telegram and telephone a committee finally assembled at
Washington for the purpose of writing and filing this brief.
This committee included:
“Walter Godchaux, New Orleans, president of American
Soybean Ass’n 1928
“Harvey S. Clapp, Accotink, Va., director American
Soybean Ass’n and president Virginia Crop Improvement
Association
“W.E. Riegel, Tolono, Illinois, president American
Soybean Association 1921 and president Illinois Crop
Improvement Association
“John T. Smith, Tolono, Illinois, former director
American Soybean Association and former secretary Illinois
Crop Improvement Association
“Charles L. Meharry, Attica, Indiana, secretary
American Soybean Association 1924-26, inclusive, and
member legislative and soybean committees, Indiana Corn
Growers’ Association.
“Since Secretary Edmondson has already stated that
there was only about $14.00 in the treasury when he took
office, it is hardly necessary to state that this committee went
to Washington upon their own financial resources.
“The Committee at once sought the aid and assistance of
the American Farm Bureau Federation, the National Grange
and the Dairyman’s League. These powerful organizations
were already effectively represented in Washington by
their officers and attorneys and had in preparation briefs
covering almost the whole range of agricultural products.
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The Committee realized that to ask for tariff on soys and
their products in excess of amounts approved by these great
farm organizations would be but to invite defeat. We well
knew that these three organizations were our best and biggest
customers whose united support was imperative.
“Prior to consulting these organizations your Committee
acquired from their own experimental stations, the U.S.
Department of Agriculture, the Bureau of Commerce and
from every source at their command all the data that they
could hurriedly assemble regarding the production of the
crop at home and abroad, the amounts of soys, oil and meal
imported and exported for the past several years, the cost
of production per bushel, the quality and character of the
imported goods and all other information available. This data
was of much help in convincing these organizations of our
need for further duty, as well as in preparing our brief for the
Ways and Means Committee.
“The Committee discovered that the Grange and
Dairyman’s League contemplated asking for $2.00 per
bushel duty on beans, which we considered more than ample
and five cents per pound on oil, which we deemed quite
sufficient; but we were surprised to find that the Grange
and Dairyman’s League intended to allow soybean meal
and cake to remain on the free list, their claim being that
farmers were purchasers and users of meal and that they
were therefore interested in getting it as cheaply as possible.
The Farm Bureau was in agreement with the Dairyman’s
League as to duty on beans and oil but intended asking for a
much higher tariff on meal than we felt safe to insist upon.
After much argument and persuasion we finally convinced
the Grange and Dairyman’s League that many farmers were
interested in growing beans and that even the dairymen
who purchased meal should be anxious to encourage home
production of soybeans and meal in order to insure a thoro
established source of home grown meal of reliable and
known quality and quantity, thus freeing themselves from
dependence upon Oriental meal of doubtful and variable
quality and uncertain quantity in time of war or disaster to
the foreign crop. Strangely enough it was Mr. Loomis of
the Dairyman’s League who was first converted; he was
willing to join us in asking for $10.00 per ton on meal, but
President Tabor, of the National Grange, contended that to
ask for so much was but to invite opposition from individual
members of their organizations and argued that we should
be content with what they felt sure they could help us get.
A compromise of $6.00 per ton was finally agreed upon,
and Mr. Loomis and Mr. Tabor then helped us to get the
Farm Bureau Federation to agree to this amount, so that all
three major farm organizations might act in unison with the
American Soybean Association and the Crop Improvement
Associations of Virginia and Illinois and the Corn Growers
Association of Indiana in their plea for a tariff on oil meal
and cake. This compromise agreement later proved to be
important and we believe saved soybean oil meal from being

left on the free list.
“Before writing our brief your committee sought and
obtained an interview with a representative of the users of
vegetable oils. He was in Washington endeavoring to keep
down the duty on vegetable oils, and we felt that it might be
important for us to have an intelligent comprehension of the
point of view of these customers of ours. Our conversation
with this gentleman occupied almost all of the afternoon
and he volunteered much information, some of which was
very helpful. All of his statements were later carefully
investigated thru the medium of the Bureau of Commerce
and other agencies so far as possible. Part of the information
seemed to be in some degree inaccurate, while in other
respects verification was possible. This shows how necessary
it is in matters of this kind to make a very thoro check up.
“Among other things this vegetable oil lobbyist told us
that our request would probably be opposed by a far western
manufacturing concern which has established a factory in
the Midwest and uses soybean oil meal. This proved correct.
We finally had a conference with the vice-president of
this concern and effected a compromise agreement which
was exceedingly favorable to soybean and corn growers,
whereby we agreed to ask for duty on tapioca, cassava and
sago materials which are among the strongest competitors
of both soybean meal and corn starch, and he agreed not
to oppose our plea for duty on soy meal. Notwithstanding
that our part of the agreement was fulfilled, this gentleman
went immediately to Washington, D.C., and appeared before
the Ways and Means Committee opposing our request for
tariff. Lack of space and regard for propriety do not permit
a full report of this episode or mention of names, but the
Committee will gladly give full details to officers and
directors of the Association. Brief mention is made of this
matter here merely as a warning to committeemen of the
future to be wary of newly made friends when legislation
considerations are at stake.
“As has been said, the home office of the manufacturing
concern is in the far west. There was a representative of
the Ways and Means Committee from the concern’s home
state. The Ways and Means Committee denied our appeal,
and soybean meal was left on the free list in the House
Bill, which significant set of circumstances may have been
entirely unrelated. However, the Ways and Means Committee
did completely ignore the combined request of the Farm
Bureau Federation, the National Grange, the Dairyman’s
League, the Crop Improvement Associations of Illinois and
Virginia, the Indiana Corn Growers Association and the
American Soybean Association, as well as the Sugar Planters
of Louisiana and other organizations represented by Mr.
Godchaux, and acted in accordance with the protest of a lone
manufacturer and a handful of dairymen and poultrymen of
the Pacific Coast.
“When the Finance Committee of the Senate took up
consideration of the tariff bill, we had a few more friends
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in court. The Finance Committee allowed the duty of $6.00
per ton on meal. The amended bill was passed by the Senate
and sent to a joint House and Senate Conference Committee.
Here we were fearful of final defeat, for few real friends had
been found in Congress.
“Just about this time Secretary of Agriculture Hyde
journeyed to Springfield, Illinois, to a meeting of the Illinois
Agricultural Association. A conference with him was sought
and obtained by Mr. Riegel and others interested in this
matter. Mr. Hyde went away enthusiastically supporting
the tariffs asked for, and after he had had about time to
return to Washington, telegrams began to come from
certain Congressmen, previously courteously indifferent but
now inspired with a firm determination to be helpful. The
Conference Committee reported the bill out of conference
with soybean meal still carrying its $6.00 tariff, and it
finally became a law with no further debate on this item.
Somewhere along the line the soy oil duty was reduced
from 5¢ to 3½¢, and as finally passed the act imposed the
following duties:
“Soys $2.00 per bushel
“Oil 3½¢ per pound
“Meal and Cake $6.00 per ton
“If the soybean growers receive the proper benefit from
these duties, they should raise the price of soybeans 20¢ or
more per bushel over what could be paid for them under
the last tariff act. In fact, your committee believes that the
grower received a large part of the benefit on last year’s
crop before the passage of the bill. Importers and jobbers of
both oil and meal competed last fall and winter in bidding
for these commodities both at home and abroad, hoping to
hold the goods until after the passage of the bill and profit
by the imposition of the additional duty. This state of affairs
permitted soybean millers to pay more for beans in 1929 than
had ever been paid in the past.” Continued. Address: Attica,
Indiana.
2827. Meharry, Charles L. 1930. Report of Legislative
Committee (Continued–Document part II). Proceedings
of the American Soybean Association 3:114-20. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: (Continued): “In this struggle for duty on soys
and their products, many friends were helpful. Nothing
could have been done without the assistance of the Farm
Bureau Federation, the National Grange and the Dairyman’s
League. We also gratefully acknowledge the help of the Corn
Growers Association of Indiana and the Crop Improvement
Associations of Virginia and Illinois, and the Louisiana
Sugar Planters. Many Congressmen, both Republicans
and Democrats, fought valiantly for the cause. We hesitate
to name them for fear some of the hardest workers may
be omitted. Your committee is proud of this achievement
of the Association and hopes that the membership of the
Association may appreciate that in all such matters toleration

of the opinions and wishes of related associations and
groups is essential, and compromise amounts to victory
when it is obtained from much more powerful and influential
organizations than our own.
“During the three days your Committee was in
Washington their time was occupied from morning until
two or three o’clock at night with only brief intermissions
for food and sleep. If the brief they wrote seems to our
membership poorly prepared, we would plead for some
leniency of judgment, for with five on the Committee, each
with his own ideas, constant change and compromise was
necessary. While this may have destroyed to some extent the
homogeneity of our effort, yet we each believe that the brief
was probably more satisfactory as a whole than if any one of
us had composed it without help.
“The Grange was well enough satisfied with our brief
and they not only accepted the rate we asked for on oil
meal and cake and appealed for it in their own brief, but
voluntarily suggested that they would gladly attach a copy
of our brief to their own as a supplement to it. We were very
grateful for this kind and extremely helpful consideration
and left them a copy of our brief for that purpose. This
summer we were authoritatively informed that this forwardlooking attitude on the part of the Grange has actually cost
that organization about five hundred of its Pacific Coast
members who violently opposed the duty on soybean meal.
Many hundred copies of our brief were printed and sent to
the county agricultural agents of the principal soybean states
with special letters requesting that the farm organizations
be advised of the matter and that these organizations cooperate by communicating with their Congressmen in
behalf of these tariffs. Replies were received from only two
widely separated places, but we sincerely hope that we are
more indebted for help from county agents and county farm
organizations than we know. Our appreciation of the action
of the two county agents and their farmers is intensified by
the fact that their activity was so unusual.
“The Illinois Agricultural Association exerted a rather
belated but vigorous influence just at the close of the
campaign, for which we are duly grateful.
“I would like to read two or three sections from the Brief
which was submitted by the committee prior to the hearing
which was held Saturday, January 26, 1929.
“Brief submitted to the Ways and Means Committee
of the House of Representatives of the United States,
supplementing the appearance of Walter Godchaux, of
Napoleonville, Louisiana, official representative of the
American Soybean Growers’ Association, Illinois Crop
Improvement Association, Indiana. Corn Growers’
Association, Virginia Crop Improvement Association, The
American Sugar Cane League, The White Clover Seed
Producers of Louisiana, Wisconsin and Idaho, The Livestock
Farmers of Louisiana, credentials for which are attached.
“Soybeans are a new, yet old, crop in the United States. They
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were introduced in 1804 but were given only passing notice.
During the past fifteen years they have attained the status
of an important crop in this country; first, in the rotation of
our corn belt and other staple crop territory; second, as a
leguminous crop which improves the fertility of the soil upon
which it is grown; and in this respect it is evidently destined
in the relatively near future to occupy an acreage and be of
an importance comparable with our great staples, such as
wheat, corn, cotton, tobacco, sugar beets, sugar cane, and
other basic crops.
“Reasons Why Soybeans Are an Important and
Necessary Crop:
“1. More land devoted to the growing of soybeans
means less land devoted to the growing of the staple crops
having an exportable surplus, such as corn, oats, tobacco,
rice, wheat, potatoes, etc. The disappearance of the
exportable surplus of these crops will make the tariff on such
crops immediately effective.
“2. Soybeans, by providing an abundant and cheaper,
source of home-grown protein, will increase the supply of
meat and dairy products to consumers, at the same time
making their production profitable to producers.
“3. Soybeans provide an available emergency source of
home grown material for the manufacture of war munitions.
Soybeans also form a potential source of human and animal
food supply, should an emergency occur.
“4. Soybeans can be made a profitable leguminous
substitute for a cereal crop, such as oats, that have become
undeniably unprofitable due to the smaller consumption of
oats owing to the diminished horse population.
“5. Soybeans are the most widely adaptable protein
and oil producing crop grown in the United States. They
are successfully produced from Wisconsin in the north to
Louisiana in the south, and from North Carolina in the east to
Missouri and Oklahoma in the west.
“6. Soybeans have proven to be one of the few crops that
can be successfully grown in the corn borer infested area.
“Production of Soybeans in the United States:
“The supply of soybean seed during the early years of
the crop’s popularity was all absorbed by the seed demand
due to the rapidly increasing acreage, which at first was
largely consumed upon the farms as feed for livestock.
“Imported beans were very undesirable for seed, due
to mixture of varieties, lack of viability, and uncertainty of
adaptability to given localities. Prices for domestic seed
beans were, therefore, unaffected by importation and no tariff
protection was needed.
“As soon as the commercial demand began to control the
price, growers began to realize that a tariff was necessary to
protect the industry from the competition of coolie-produced
soybeans from the Orient. An import duty was asked and
received in 1922. For a time this was a relief because it gave
renewed confidence to the farmers and expanded the demand
for seed beans, leaving industry with only a mediocre supply

for a year or two, so that seed demand again governed the
price for a time.
“Now, production has again overtaken and passed
the seed demand and the grower realizes that the import
duty provided by the Tariff Act of 1922 is inadequate to
maintain profitable production and the crop is faced with the
alternative of gradual extermination or rescue by increased
tariff.
“The Cost of Producing Soybeans in the United States:
“According to Bulletin No. 165, University of Missouri, a
copy of which is submitted herewith, the average cost of
producing soybeans in the years 1910, 1911, 1914, 1915,
1916, 1917, was $14.28 per acre, the average cost per
bushel was $2.30. In Indiana, according to Bulletin No. 306,
December, 1926, a copy of which is submitted herewith,
issued by Purdue University, Agriculture Experiment Station,
the average cost of growing and marketing per bushel was
$1.46. The average yield per acre in bushels in the United
States in 1927 was 12 bushels.
“The University of Illinois has stated that it requires
a yield of 20.6 bushels of soybeans per acre at $1.20 per
bushel for the Illinois farmer to break even on his cost of
production. The average commercial farm price for the
Illinois farmer is considerably less than $5.20 per bushel.”
“The Measure of Relief Needed:
“The following proposed rates, for which we ask, are
arrived at after consultation with those who have studied
the subject with a consideration for all industries affected,
and it is believed they will work no substantial injury to
any interest, and will substantially aid in building up and
increasing the soybean industry of America.
“These rates are:
“Soybean seed, 2 cents per pound.
“Soybean oil cake, $6.00 per ton.
“We have not attempted to advance the many plausible,
and often irrelevant arguments, that might be advanced in
support of what we seek, nor have we attempted to refute the
same class of arguments that may be raised against us.
“We stand on the fundamental points that we outlined in
the beginning. We want protection for a growing agricultural
industry, that will supplant crops having an exportable
surplus, with a crop that has unlimited outlets.
“Signed
“Walter Godchaux, Vice-President American Soybean
Association, 1927
“Harvey S. Clapp, President Virginia Crop Improvement
Association
“W.E. Riegel, President Illinois Crop Improvement
Association
“John T. Smith, Former Director American Soybean
Association, Former Secretary Illinois Crop Improvement
Association.” Address: Attica, Indiana.
2828. Morse, W.J. 1930. Soybeans in the Orient. Proceedings
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of the American Soybean Association 3:96-100. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: This letter (which appears on pages 5196 to
5199 of the unpublished Dorsett-Morse Log) was written by
William J. Morse on 20 July 1930 from Dairen, Manchuria,
to Dr. W.L. Burlison, President of the American Soybean
Growers Assoc. at the University of Illinois, Urbana. It is
reprinted in full:
“Dear Soybean Friends:
“When the writer addressed a letter of your 1929 Annual
Meeting, the soybean experience of the U.S. Department
of Agriculture Oriental Agricultural Expedition was just
beginning and there was but little to write about on this
important crop of the Asiatic countries. It is quite different
now, however, for explorations have been made in Hokkaido
Island, Hondo (the main island of Japan [now called
Honshû]), Korea and to some extent in Manchuria. If an
attempt were made to write at all fully on the different phases
of the soybean industry we have observed in these countries
during the past year or more, a volume or perhaps several,
would have to be written instead of a mere letter.
“It is recalled that last season the use of the soybean as
a green vegetable was described. Throughout the season, it
was found that the green vegetable was a very popular food
with the Japanese from one end of the Japanese Empire
to the other. The vegetable soybean is classed as a garden
bean and as such is extensively grown by the Japanese truck
farmers.”
The authors were in Hokkaido from mid-August until
early October, and they visited all the principal soybean
sections. “The Obihiro station in the eastern part of the
island [of Hokkaido] is conducting the most extensive work
in breeding and variety testing. We succeeded in collecting
a very large number of varieties and selections of this
northern region as well as information on culture, harvesting,
threshing, insect pests, and diseases. To supplement this
material, we obtained a large number of still and motion
pictures of very interesting scenes of the Hokkaido soybean
industry.”
They arrived in Korea on 20 Oct. 1929 and established
headquarters at Keijo (Seoul). “We found Korea to be a most
interesting country and different from anything we had seen
in Japan. One of the most amazing things was the extent to
which soybeans are grown. Almost equally amazing was the
large number of native Korean soybean varieties we found
in the various sections and at the experiment stations. At
the Suigen Experiment Station, they have more than one
thousand native Korean varieties and selections under test.
The authorities were very generous and gave us samples
of each. In addition to this collection, we obtained a few
hundred samples from Korean farmers, grain merchants on
village market days and from village and city grain dealers.
The Korean Department of Agriculture added about 300
samples to our collection by obtaining seed of the principal

varieties from the village agricultural societies in each of the
prefectures of Korea.
“Altho the Koreans do not use the soybean as
extensively for food as do the Japanese, considerable
quantities are used and in quite different ways. The beans are
used principally boiled with other grains such as millet or
kaoliang. They are also used in making miso and soy sauce,
but these products are made quite differently from those of
Japan or China. Soybean sprouts are found very abundantly
in all of the markets and at all of the small food stores. The
beans produced in Korea are for the most part excellent
quality and are largely shipped to Japan for the manufacture
of miso, soy sauce, bean curd, and natto. Soybeans when
soaked with chopped millet or kaoliang straw are used
universally for feeding oxen and cows, the common work
animals of Korea.
“We left Korea about the first week of December [1929]
for our Tokyo headquarters and collected seed samples and
products as we went along. From the latter part of December
until the latter part of March, we put in full time collecting
soybean products and learning of their use and manufacture.
We succeeded in collecting a large number of interesting
products, as the Japanese use the soybean very extensively
in their daily diet. In the making of cakes, candies, and
numerous other confections, the roasted soybean is used in
a similar manner to the peanut in America. Of course, soy
sauce, miso, bean curd, and natto are the principal soybean
products and the ones most extensively used. As an example
of the large use of miso, which is used as a breakfast soup
with vegetables and also in preserving fish, vegetables, and
meat, we visited three large miso factories in the Tokyo
district and found that each produced about one million
pounds of miso yearly. In addition to these three large
factories, there were numerous small factories scattered
thruout [sic] the same district.
“As the planting time was approaching in Manchuria,
we left Tokyo the latter part of March and arrived in Dairen,
Manchuria, the first of April. We expect to have headquarters
at Dairen until late fall or early winter, working out in the
various soybean sections of North and South Manchuria.
This country is the real land of the soybean and Dairen, the
real city of the soybean. In 1929, 29.2 percent of the total
cultivated area of Manchuria was devoted to the growing
of soybeans, producing more than 178,000,000 bushels of
seed, thus leading all other crops in acreage and production.
The Port of Dairen handles about eighty (80) percent of the
exports of beans, bean cake, and bean oil.
Note: This is the earliest document seen (Aug. 2011)
that uses the term “land of the soybean” in connection with
or to refer to Manchuria.
“The planting season for soybeans in Manchuria begins
about the first of May and extends to about the 25th of May
in some northern sections. We, therefore, had an opportunity
before the planting season, to study the methods of grading,
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storage and transportation of [soy] beans, bean cake and bean
oil in the oil mills. The storage yards and warehouse yards
of the South Manchurian Railway cover several hundred
acres and the immense quantities of bags of beans and bean
cakes stored in the open storage yards and in the warehouses
are well worth seeing. In connection with the storage yards
are the Dairen wharves where one may see daily the loading
of freighters from European countries, America, Japan, and
China with beans, bean cakes, and bean oil.
“We had rather expected to find a large number of
products made from beans, bean cake, and bean oil but our
findings thus far have been very meager. The oil is used in
the manufacture of soaps, paints, lard substitutes, and salad
oils, but only a very few factories are engaged in producing
these products. The beans are used chiefly for oil and oil
cake, but during the last three or four years, the demand
of European mills for beans has had a serious effect, not
only on the Dairen soybean oil mills, but also on the oil
mills throughout North and South Manchuria. In Dairen,
at the present time, only about forty-five soybean mills are
active during the crushing season, whereas four years ago
there were about ninety. The oil cakes are for the most part
shipped to the Japanese Islands for feed and fertilizer (chiefly
fertilizer), to China and the East Indies for fertilizer, and to
America and Europe for cattle and poultry feed.”
“Our experience in the field up to the present time
has been the study of methods of planting and cultivation
practiced in different sections of North and South
Manchuria.”
“We have collected quite a large number of seed samples
during our travels thus far in Manchuria and have obtained
some very interesting types. It may interest the members to
know that we have visited Yingkou (Newchwang), the source
of the Virginia and Wilson varieties. We obtained several
other black and brown-seeded samples similar to the Virginia
and Wilson, and are hoping that some of them may prove
equally valuable. It was learned that the black and brownseeded sorts are grown in some northern sections along the
Liao River. In the study of varieties in different sections of
North and South Manchuria, it has been very interesting to
note the number of varieties, their utilization and adaptability
to various soil and climatic conditions. At the Kungchuling
Experiment Station, more than one thousand varieties and
selections have been tested but at the present time only five
hundred are under test. The Manchurian varieties do not
succeed in the Japanese Islands or Korea and neither do
the Japanese varieties succeed in Manchuria or Korea. The
Korean varieties also give rather poor results in most parts of
Manchuria.
“With this letter we are sending some lantern slides
illustrating various scenes of the soybean industry in oriental
countries. At some future meeting we hope to have our
movie films so arranged that you may have an opportunity
of seeing in motion the many, many ramifications of the

soybean industry as we have seen them.
“We hope to be with you at your next annual meeting,
that we may try to catch up with the rapid progress the
soybean has made in the United States during the past two
years.
“With best wishes for a most interesting and successful
1930 meeting, we remain
“Very truly yours,...”
Note 2. This is the earliest English-language document
seen (Feb. 2004) that uses the term “vegetable soybeans”
(not preceded by the word “green”) to refer to green
vegetable soybeans.
Note 3. This letter was reprinted in Soybean Digest
(April 1945, p. 11-12). Address: USDA, Washington, DC.
2829. Morse, W.J. 1930. La utilizacion de la soja en diversas
industrias [The utilization of soya in various industries].
Hacienda (La) (Buffalo, New York) 25:298-301. July;
25:347-49. Aug; 25:394-96. Sept. [1 ref. Spa]
• Summary: This is a translation of USDA Farmers’ Bulletin
1617, but with excellent new illustrations. Contents:
Introduction. Soybeans in the human diet: Whole dry
soybeans, green vegetable soybeans, soy flour, soy oil,
soy sauce, soy milk, tofu (cuajada de soja). Soybeans in
the feeding of domestic animals. Soy oil: Extraction, use.
Soybean cake: as a human food, as a livestock feed, as a
fertilizer. The value of soybean forage. Soybean in silage.
Soya as green forage. Soybeans for the improvement of soils.
Soybean straw.
This article contains many interesting photos: 1. A man
with a hand turned stone mill in China grinding soybeans to
make soymilk. 2. Soybean cakes stacked and partly covered
with tarpaulins at a port in Manchuria. 3. Earthenware
vats used for making soy sauce in a courtyard in China. 4.
Steamed soybeans being cooled to make miso in Japan. 5.
Soybeans intercropped with corn. 6. Manchurians outside a
soy oil factory in Dairen. The equipment was installed by the
French Oil Mill Machinery Co. 7. Carrying round soybean
cakes in a cart at the same factory. 8. A soybean mill at
Yokohama, Japan. 9. An Anderson Expeller for the extraction
of soy oil. 10. A tractor pulling rotary disks for cultivating
soybeans in the USA. 11. Harvesting soybeans with a
tractor in the USA. 12. A tractor pulling a harvester-thresher
combine in the USA. Address: USDA, Washington, DC.
2830. Morse, W.J. 1930. Utilizacion de la soya [Utilization
of soybeans]. Revista de Agricultura, Comercio y Trabajo
(Cuba) 11:43-60. Sept. [Spa]
• Summary: This is a translation of USDA Farmers’ Bulletin
No. 1607 titled “Soybean Utilization” (Morse, Jan. 1930).
With an introduction by Ingeniero Francisco B. Cruz,
Director de la Estacion Experimental Agronomica, de
Santiago de las Vegas, Cuba. Translation by Emma Lopez
Seña. Contents: Introduction. Soybeans for human food:
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Dried beans (los frijoles secos), green or vegetable beans (los
frijoles verdes), soybean flour (la harina de soya), soybean
oil (aceite de soya), soy sauce (salsa de soya), soybean
sprouts (vástagos de soya), soybean vegetable milk (leche
vegetal de soya), soybean curd [tofu] (cuajada de la soya).
Note 1. This is the earliest Spanish-language document
seen (April 2013) that uses the term cuajada de la soya to
refer to tofu.
Soybeans for livestock: For swine, dairy cattle,
beef cattle, sheep, poultry. Soybeans for oil: Methods of
processing beans for oil, utilization of soybean oil. Soybean
meal: Soybean meal for human food, soybean meal for
stock feed. Soybeans for hay. Soybeans for pasturage.
Soybeans for silage. Soybeans for soilage. Soybeans for soil
improvement. Soybean straw.
Note 2. This is the earliest Spanish-language document
seen (June 2009) that uses the term frijoles verde to refer to
green vegetable soybeans. Address: USDA, Washington, DC,
USA.
2831. Proceedings of the American Soybean Association.
1930. Aims and purposes [of the American Soybean
Association]. Officers and Directors. 3:2-3. Eleventh annual
field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “The American Soybean Association has
worked in the interest of this increasingly important
grain crop for a period of 12 years. The influence of the
organization has been noted in many ways, not only in
assisting in expanding the crop, encouraging its introduction
into new territories, but also in helping to interest American
industry in the crop. With this rapid expansion in production
of the crop and the increased interest in its commercial
use, there has been a steady demand upon the Soybean
Association for information regarding the crop and its many
uses.
“The American Soybean Association is of necessity
an educational organization, devoting itself exclusively
to the interests of this crop. Its work has been confined
chiefly to holding meetings and field demonstrations and
the publication of papers presented at these meetings, as
well as reports of the business of the organization. The last
annual meeting was held September 10, 11, and 12, 1930 at
the University of Illinois at Urbana. The papers and reports
presented in this volume constitute the official record of that
meeting.
“The program which follows indicates the nature of the
three-day program and the various phases of the soybean
industry discussed. All papers on these programs were
presented and, for the most part, appear in this publication.
The only exceptions to this rule are the papers presented by
Dr. Otto Eisenschiml of Chicago, at that time President of the
National Soybean Oil Manufacturers’ Association, and Dr.
John Harvey Kellogg, Battle Creek Sanitarium, Battle Creek,
Michigan. Dr. Eisenschiml spoke Wednesday, September 10,

on the subject, ‘Possibilities of Soybean Oil in Industry’. Dr.
Eisenchiml’s talk has already been printed and appears in the
Paint, Oil and Chemical Review, Volume 87, No. 12, page
12.
“The other paper which was presented at the meeting
but which does not appear in these pages was prepared by
Dr. John Harvey Kellogg, and presented Thursday evening,
September 11 on the subject, ‘Soybeans as Human Food’.
Dr. Kellogg’s paper has been published in his own journal,
Good Health.
“The Secretary-Treasurer of the Association hopes that
this report of last year’s meeting will meet with the approval
of the membership and will prove of value to all who are
interested in soybeans and their more general utilization.
The annual meeting and field day for 1931 is to be held in
Columbia, Missouri, August 17 and 18. This program is
especially devoted to the place of the soybean in industry and
will prove of great interest and value to both growers and
users of the crop.”
“Officers of the American Soybean Association.
“(Year ending August, 1931)
“W.C. Etheridge, President, Columbia, Missouri
“E.A. Hollowell, Vice-President, Washington, D.C.
“W.L. Burlison, Secretary-Treasurer, Urbana, Illinois
“Directors
“J.B. Park, Columbia, Ohio
“B.S. Strayer, Hudson, Iowa
“C.E. Meharry, Attica, Indiana.”
2832. Sears, O.H. 1930. Inoculating soybeans. Proceedings
of the American Soybean Association 3:74-77. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “It has been said that inoculation of legumes
is one of the most profitable kinds of soil treatment that the
farmer may employ. The soybean is no exception to this
general statement with reference to the importance of good
inoculation. It pays a big interest on the investment because
the cost per acre is small and the crop increases large. These
benefits are exhibited in an increased yield both of hay and
of seed, in an improved quality of the crop, when judged by
the protein content, and in its influence upon the nitrogen
economy of the soil.
“There are individual exceptions, but, in general, nodule
development was unsatisfactory this year on soybeans
grown on land where the nodule organisms were not already
present. This condition existed regardless of the kind of
inoculants used, altho there were marked differences among
the commercial cultures sold in the state. Inoculants that
produced an average of 12 nodules per plant last season
produced about 3 nodules per plant this year. However, this
difference in nodulation is not necessarily a reflection on
the cultures, but rather an expression of a seasonal condition
which was unfavorable for the life and activity of the
organisms introduced into the soil for the first time.
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“On the other hand, good nodulation resulted where
the nodule organisms were already present in the soil. This
situation may be illustrated by a field on the A.P. Meharry
Farms in Champaign county.
“One portion of this field had grown inoculated beans
previously, while the remainder of the field grew beans for
the first time this year. The seed sown on both portions of
this field were inoculated with a good commercial legume
inoculant. That portion of the field which grew the soys for
the first time produced a fair crop of seed, altho the number
of nodules per plant was small, averaging but seven nodules
on 10 plants, and the crop matured several days earlier than
the other part of the field. The portion of the field which had
grown inoculated soys previously had 365 nodules on 10
plants and will probably yield from 25 to 50 percent more
beans than the part growing soys for the first time.
“Altho the differences in nodule formation between
fields growing soys for the first time and second time,
respectively, is somewhat exaggerated this year, it is not
unusual to find more nodules the second time the beans are
grown than was secured with the first seeding. This is one of
the reasons why the second soybean crop frequently is better
than the first one grown in a given field.
“It is for the same reason that some farmers have
followed the practice of seeding soys in the corn preceding
the first regular soybean crop. In case there is no possibility
of using the beans for feed, it is doubtful whether the practice
of sowing soybeans in corn ordinarily is a profitable one
since a reduction in yield of corn results on account of the
competition with the soys. Where they can be hogged or
lambed off, or even put in the silo, there is considerable
to be gained by this practice because the beans not only
make a good protein supplement, but are valuable also in
establishing an active flora of soybean nodule bacteria.
“In the above test, even with poor nodulation, a fair
yield of beans was secured. Such a result is unusual on
soil of only medium fertility. During the past season, a
moderate soil moisture and high soil temperatures favored
the formation of available or nitrate nitrogen from the
unavailable nitrogen supply in the soil. For this reason,
the beans are somewhat less dependent on the fixation of
atmospheric nitrogen by the nodule bacteria than would have
been the case ordinarily. Consequently, a fair crop of beans
was produced even when the crop was dependent almost
entirely upon the supply from the soil itself. Furthermore,
legume crops appear to prefer soil nitrogen rather than air
nitrogen and utilize the soil nitrogen when it is available. It is
possible, therefore, that the conditions favoring nitrification
this year had a tendency to limit nodule formation by
furnishing a ready supply of this element to the soybean
crop.
“There has been much interest in the matter of
repeated inoculation. The question has been asked whether
it is necessary to inoculate the seed after one or two

well nodulated crops have grown in a field. A number of
observations in various parts of Illinois are similar to the
one mentioned on the Meharry farms, and, while they do not
answer the question completely, the results are interesting
in this connection. In these cases the residual effect of a
previous inoculation is more effective than the immediate
inoculation. It should be kept in mind that, altho many
conditions will influence the effectiveness of repeated
inoculation, the most marked benefits are secured where
no soys have been grown previously and where the nodule
bacteria have not already been carried.
“Like all other good things, satisfactory inoculation
cannot be had for nothing. The cost may be largely a matter
of time spent in planning and preparing the inoculating
material, or it may also include an actual money outlay. In
any case, however, the benefits are large in proportion to the
cost.
“A lack of appreciation of the importance of inoculation
in the past, together with this slight cost of the treatment,
has been responsible for many fields of uninoculated
beans. Consequently, there has been a desire on the part of
some seedsmen and owners or managers of tenant farms
to inoculate the seed before it is sold in order to make sure
that this important step in the growing of the soybean crop
is not neglected. Unfortunately, this procedure has not been
found very satisfactory. The results of this year’s studies
confirm the findings of previous investigations that the best
nodulation results when the organisms are placed on the
seed near the time of seeding. Desiccation or drying is a very
effective method of destroying a class of bacteria to which
the legume nodule organisms belong, and, as the interval
between inoculation and seeding increases, the chances for
good nodulation decrease.
“Until recently soil served as the chief source of legume
nodule bacteria in Illinois. More recently, the proportion
of commercial inoculants has been increasing. Two factors
have contributed to this changing condition. Improved
methods have resulted in better commercial cultures, and
on the other hand soil has been used which was unsuited for
inoculation purposes. In order to be a suitable inoculant, the
soil should contain an abundance of legume nodule bacteria.
The mere fact that a crop such as soybeans has grown on the
land is no guarantee that the soil is a desirable source of the
proper nodule bacteria. Some farmers have made sure than
an adequate supply of the nodule bacteria was present by
going into a field and digging soybean roots from which they
stripped the nodules. One or two gallons of these nodules are
then mixed with 2 to 4 gallons of soil which is placed in a
wooden box sunk in the ground in the garden. The decaying
nodules release the nodule bacteria which they contain and a
heavy seeding of the organism in the soil results. This soil is
then used for next year’s inoculum.
“A number of commercial companies are supplying
legume nodule bacteria at a reasonable cost. Some of these
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inoculants contain an abundance of efficient nitrogen-fixing
bacteria and, if used according to directions, should give
good results. In fact, the best commercial cultures will be
found superior to the ordinary soil inoculation altho the latter
may be used effectively. As previously stated, however,
commercial inoculants differ greatly in their efficiency.
During the last two years, dry types of cultures have been
sold extensively in Illinois.
“The United States Department of Agriculture has
found none of the ‘dry-applied’ materials as effective as
those applied with water when judged by nodule formation.
Two years’ investigations in the greenhouse and field at the
Illinois station are in accord with these findings.
“In conclusion, it may be said that good seed, a good
seed bed, and a fertile soil are all important considerations
in planning for the growing of soybeans, but, in addition to
these, the matter of inoculation must not be overlooked if
one expects to succeed with this wonderful crop.” Address:
Dep. of Agronomy, Univ. of Illinois.
2833. Woodworth, C.M. 1930. Soybean breeding.
Proceedings of the American Soybean Association 3:80-82.
Eleventh annual field meeting. Held 10-12 Sept. 1930 in
Illinois.
• Summary: Contents: Selections. Seed yield analysis.
Selection for percent of oil. Seed quality. Uniformity of
stand. “Selections: Up to the present time, practically all of
the progress that has been made in soybean breeding has
been made by selection. At this station, the Illini variety
originated as a single plant selection from the A.K. variety.”
Other varieties mentioned: Manchu, Dunfield, Ilsoy,
Wilson 5 [Wilson-Five], Peking, Virginia. Address: Dep. of
Agronomy, Univ. of Illinois.
2834. Morse, W.J. 1930. Re: Just received your letter of
Oct. 2 (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Oct. 5. Unpublished log.
• Summary: Pages 6121, 6122, 6123. This letter dated Oct.
5 is from W.J. Morse in Dairen, Manchuria, to Mr. P.H.
Dorsett, c/o U.S. Legation, Peiping, China.
“Dear Dorsett: Your letter of Oct. 2 just handed me this
morn and very glad to hear from you. The last letter was
received at Heijo but I presume there may be some at the
Consulate as I have had no mail for the past 10 days.
“Just arrived here last night from Kungchuling
[Gongzhuling, Jilin]. In a previous letter you stated you were
as busy as an old man with chickens. During the past 5 or 6
weeks I have felt many times like a mother duck with a big
brood of chickens. I have been in sort of a daze for things
have been moving so swiftly. Before I forget it, if you can

catch ‘old father time,’ I wish you would grab him by the
forelock and halt his progress for a time. I have never seen
time pass so quickly. It seems but a few days ago that we left
for Heijo.
“I do not believe it worth while to write you details
from the Korean trip as you can get these from the quarterly
report. The report and prints up to Sept. 16 were sent were
sent you from Heijo. From that date to Oct. 1, I hope to get
to you as soon as I have the films developed. I may say,
however, that from every angle, I consider the trip to Korea
a most successful one but must hold my breath and hope for
the best regarding the movie films. I took about 40 feet of
movie films which will give us the complete movie story of
the Korean soybean. If the film is good, the whole story will
be a mighty interesting one and so much different from those
of Japan, Manchuria and China.
“On our trip we collected over 200 numbers with but
very few soybeans. It was too early for the soys and these
will be sent later to us in Dairen... You will recall last fall
of the great disappointment in not receiving samples of
the excellent collection of Korean varieties of soybeans on
exhibit at the Keijo Fair. While on a trip to Shariin we found
that the station had received samples of the whole collection
and had them in a variety test plot. Or course, there were
many duplicates, but as a whole, it was a most promising
series of varieties and made me more anxious than ever to
receive it. The station people promised to give us selections
they have under test. You can be assured that I am going to
keep after this collection until I get it.
“With all the data and pictures collected on the soybean
in Korea, I think I could write a nice little book rather than a
bulletin. The visit in the growing season was so valuable to
my soybean work. The picture of culture, etc., given last fall
by the station and other people and the actual picture were so
much different in spite of the unusual weather conditions.
“While at Heijo I received word from Kaiyuan and
Kungchuling, Manchuria, that soybean harvest are in
progress. As soon as we finished our Korean harvest scenes
(which were a little late on account of the unusual weather
conditions), we went to Kaiyuan and ran into a rainy spell
which was very unusual at this time. However, we made
some harvesting scenes. We then went to Kungchuling and
met another rainy spell, which also was very unusual for the
season. It cleared up and we got some excellent harvest and
storage scenes, that is if they develop up o.k. Dorsett, I swear
if you hand us any unusual weather when we are in Peiping,
I will throw you in a river.”
“With regard to the visit to Peiping, I am hoping to get
away within the next ten days or two weeks. There is some
seed collecting I want to do around here. Then I want to get
up the films and get some material off. The oil and threshing
season begin here in November and then I want to devote the
time from then on to a most thorough study of the soybean
oil, storage, and shipping. I think I can have other work such
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as legumes all finished up so I can just live with my life work
for a few weeks or so (just a few weeks of soybean heaven).
“I was much interested in the clipping regarding
soybeans in Russia. While at Kungchuling I received a wire
from Dr. Oga of Mukden advising that Dr. Lene Muller
[Müller, Mueller] a soybean expert (perhaps expertess,
for the Dr. is a lady), desired to get in touch with me. The
experiment station wired that I was returning to Dairen the
next morning. Later I received a wire stating that the Dr.
would meet me at Kaiyuan and ride as far as Mukden so that
we could have a soybean conference of two or three hours.
I had a very interesting visit with Dr. Muller and learned we
had had correspondence before I left America. She had just
come from Russia where she had been studying the soybean,
so I received a nice lot of information on the crop in Russia.
In addition, she gave me much information on the soybean
industry in Germany.
“At Mukden station, Dr. Oga, biology teacher at the
Mukden High School, got on the train to see me and I
was much pleased to learn that we had met in 1927 at
Washington. He called at my office with regard to soybean
work in the U.S.”
“Well, old fellow, trust this finds you and your party well
and we hope to see you all soon... After our return, I want
wholly soybean work.
“With best wishes from all to all, I am
“Very sincerely,...” Address: Agricultural Explorer,
USDA, Washington, DC.
2835. Dorsett, P.H.; Morse, W.J. 1930. In Chinchou,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6069-6070 (7 Oct. 1930). Chinchou,
Manchuria. “W.J. Morse’s notes: In a small valley section we
found a large patch of wild soybeans (Soja ussuriensis) with
mature seed. The leaves and seed are much smaller than the
seed collected of the wild soybean in Chosen [Korea].”
“After lunch at Chinchou we went to a farming section
southeast of Chinchou and at a small Chinese farm village
we saw farmers cleaning soybeans by the wind method.”
“At one of the yards we found them threshing a light
green soybean, one of the nicest looking green varieties we
have yet seen in Manchuria, It was said that this variety is
used solely for food. Just outside the village we found some
farmers cutting a filed of the Moshito soybean that had been
planted with corn... During the say we collected seed of the
following;” 11 species or varieties are listed including “1.
Soja max–4 varieties.” “6. Soja ussuriensis.”
Page 6073. Neg. #45982. “Soja max. Soybean. Makaton,
Manchuria. Small piles of mung beans and soybeans curing

in the field. The plants were pulled instead of being cut. In
general, soybean and mung bean plants are cut with knife
when fully mature.” Neg. #45983. “Soja max. Soybean.
Chinchou, Manchuria. General view of threshing ground
showing soybean plants ready for threshing.”
Page 6074. Neg. #45984. “Soja max. Soybean. Makaton,
Chinchou. Mature soybean plants placed or spread out on
threshing ground. After drying in the sun for a few hours the
plants are threshed with stone rollers or flails.”
Page 6075. Neg. #45985. Panorama with handwritten
caption showing general view of threshing ground.
Page 6076. Neg. #45986. “Soja max. Soybean.
Chinchou, Manchuria. Cleaning soybean seed on a threshing
ground in a farming village near Chinchou.” Neg. #45987.
“Soja max. Soybean. Chinchou, Manchuria. View showing
Chinese farmers sacking soybean seed on threshing ground
in a small farm village near Chinchou.”
Page 6078. Neg. #45988. “Soja max. Soybean. Makaton,
Manchuria. General view of field showing small piles of
roots and stubble of soybeans and corn which are used for
fuel in the winter. The Chinese farmer makes use of the
entire plant.
Page 6084. Neg. #45995. “Soja max. Soybean. Near
the village of Lo Ton Wen, between Peiping and Feng Tai,
Chihli, China. View of Peter Liu holding several grass reeds
cut from the patch nearby, showing wild soybeans climbing
to the top of the reeds, 10 feet or more in height. Seed
secured and numbered 7334.”
Page 6085. Neg. #45996. “Soja max. Soybean, wild.
Near the village of Lo Ton Wen, between Peiping and Feng
Tai, China. R.B. [Ruth] Dorsett holding a bunch of grass
reeds cut from the area nearby, showing [wild] soybeans
which have climbed to the top of the reeds. See picture
#45997.”
Page 6086. Neg. #45997. “Soja max. Soybean, wild.
Near the village of Lo Ton Wen, between Peiping and Feng
Tai, Chihli, China. This bundle of reeds, which P.H. Dorsett
is holding is the same as shown in picture #45996.
Page 6108 (8 Oct. 1930). List of soybean varieties being
sent to USDA, Washington, DC. “#’s 7190, 7191, 7192,
7193, 7204, 7205, 7245, 7267, 7271, 7273, 7375, 7281,
7282, 7308, 7309. These 16 numbers of soybeans are all of
interest. They are for the soybean collection of Foreign Crop
Investigations.”
Page 6112-6113 (9 Oct. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: A visit was made to the main market
to see the various products now in season.” The following
numbered list was made of the different things seen. It
includes:
12. Green vegetable soybeans in pod.
13. Shelled green soybeans.
14. Soybean sprouts.
“We visited some Chinese and Japanese food stores
to see if we could find any new soybean or mung bean
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products. At one store we found a new kudzu product–Kudzu
vermicelli made up of fine sticks or straws and in small
bundles. This product is used in soups and vegetable dishes.”
Page 6114. This is a letter dated 9 Oct. 1930 from
P.H. Dorsett in Peiping, China, to Mr. H.N. Vinall, Senior
Agronomist, Forage Crops and Diseases, Bureau of Plant
Industry, U.S. Department of Agriculture, Washington, DC.
“Dear Mr. Vinall. I very much appreciate your letter of
August 5th which reached me here in Peiping on September
3, 1930.
“I am pleased to report that I feel that I am fully back to
normal after my illness in the spring in Dairen, Manchuria.
Since my daughter [Ruth] and I arrived in Peiping, July
22nd, we have been doing considerable field work and feel
that the results really are quite satisfactory.
“Morse, as you no doubt know, remained with
headquarters in Dairen and has been continuing his soybean
investigations both in Manchuria and Northern Chosen. A
recent letter from him indicates that his work in Chosen has
resulted very satisfactorily. He also stated that he would
likely get over to Peiping early in October to see what is
being done with the soybean in Peiping and vicinity.”
“After the Morses arrive here, he and I will likely make
definite plans for our return home. I would like to remain
another year, in fact outlined enough important work to keep
me here another year, but was advised that all at the Office
felt that I should return home with Morse this winter.
“I am resigned to their action in this connection.”
Page 6151 (11 Oct. 1930) Chinchou-Nanzankai,
Manchuria. “W.J. Morse’s notes: “Another visit was made to
the farming regions about Chinchou and Nanzankai to make
observations on threshing and cleaning crops.”
“In this section we have found only three varieties of
soybeans, namely, black Moshito, brown Moshito and a
light green variety (yellow germ) which is used for food.
The Moshito varieties are used for forage and green manure
purposes.”
Page 6152. Neg. #46027. “Soja max. Soybean.
Nanzankai Village, Manchuria. “Soybean plants spread out
on threshing ground for first rolling of flailing.”
Neg. #46028. “Soja max. Soybean. Nanzankai Village,
Manchuria. Various tools used by Manchurian farmers in
cleaning of soybean seed as well as other grains.”
Page 6155. Neg. #46031. “Soja max. Soybean.
Nanzankai Village, Manchuria. Close-up of measuring
soybean seed after cleaning. In threshing ground of
Manchurian farmer.”
Neg. #46032. “Soja max. Soybean. Nanzankai Village,
Manchuria. Measuring soybean seed after cleaning on
threshing ground of Manchurian farmer.”
Page 6156. Neg. #46033. “Soja max. Soybean.
Nanzankai Village, Manchuria. Measuring soybean seed and
sacking after cleaning on threshing ground of Manchurian
farmer.”

Neg. #46032. “Soja max. Soybean. Nanzankai Village,
Manchuria. Carry away soybean pods after cleaning, The
pods are used as cattle feed. The baskets which are being
filled are made of kaoliang stalks.”
Page 6157. Neg. #46035. “Soja max. Soybean.
Nanzankai Village, Manchuria. Chinese women and children
gathering leaves, stalks, roots and stubble from a harvested
soybean field. The material is used for winter fuel.”
Neg. #46036. “Soja max. Soybean. Nanzankai Village,
Manchuria. Manchurian native hogs pasturing on a field of
harvested soybeans after plants have been removed.”
Page 6158 Neg. #46037. Panoramic view of a
Manchurian village. Address: Agricultural Explorers, USDA,
Washington, DC.
2836. Dorsett, P.H.; Morse, W.J. 1930. In Nanzankai,
Manchuria, and Peiping, China (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 6181-6182 (15 Oct. 1930). Nanzankai,
Manchuria. “W.J. Morse’s notes: We went to the American
Consulate where we met Dr. Cabot Coville, Vice Consul,
who recently advised us he would like to go with us out in
the farming sections.”
Page 6182. Neg. #46052. “Soja max. Soybean.
Nanzankai, Manchuria. Carrying kaoliang-stalk baskets of
soybean pods and finely threshed material from the threshing
ground. Used for cattle feed.
Page 6183. Neg. #46053. Panoramic view of
Manchurian village and threshing grounds. Illegible
handwritten caption.
Page 6184. Neg. #46054. “Soja max. Soybean.
Nanzankai, Manchuria. View of threshing ground on farm
near Nanzankai showing soybean plants on threshing floor
and stack of unthreshed soybeans in background.”
Neg. #46055. “Soja max. Soybean. Nanzankai,
Manchuria. Close-up view of rolling or threshing out
soybean seed with a stone roller.”
Page 6185. Neg. #46056. “Soja max. Soybean.
Nanzankai, Manchuria. Close-up view of threshing out
soybeans with stone roller.”
Neg. #46057. “Soja max. Soybean. Nanzankai,
Manchuria. General view of threshing ground showing
soybean plants on threshing floor after first rolling. In
foreground, Chinese coolies knocking peanuts off vines over
pitch-fork handle.”
Page 6187. Neg. #46060. “Soja max. Soybean.
Nanzankai, Manchuria. Stack of bundles of soybean straw
on edge of threshing ground to be used for winter fuel. The
coarse material after threshing is saved for fuel while the fine
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material (pods, etc.) is used for cattle feed.”
Neg. #46061. “Soja max. Soybean. Nanzankai,
Manchuria. After threshing scraping the threshed material
into piles for cleaning out the seed.”
Page 6188. Neg. #46062. “Soja max. Soybean.
Nanzankai, Manchuria. Close-up view of Chinese farmer
raking threshed soybean material in piles in preparation for
cleaning out the seed.”
Neg. #46063. “Soja max. Soybean. Nanzankai,
Manchuria. Raking up seed, pods and trash into piles in
preparation for cleaning out the seed by the wind method.”
Page 6189. Neg. #46064. “Soja max. Soybean.
Nanzankai, Manchuria. View showing the sweeping up after
threshing in seed cleaning.”
Page 6190. Neg. #46065. Panoramic view of
Manchurian village and threshing grounds. Illegible
handwritten caption.
Page 6191. Neg. #46066. “Soja max. Soybean.
Nanzankai, Manchuria. Cleaning soybeans of straw and trash
by throwing shovelfuls in air and letting the wind act as a
cleaner.
Neg. #46067. “Soja max. Soybean. Nanzankai,
Manchuria. Cleaning soybean threshed material on threshing
ground.
Page 6192. Neg. #46068. “Soja max. Soybean.
Nanzankai, Manchuria. Throwing shovelfuls of threshed
material in the air in cleaning soybean seed.”
Neg. #46069. “Soja max. Soybean. Nanzankai,
Manchuria. Close-up view of Chinese farmer throwing
shovelfuls of threshed soybean material in air cleaning out
the seed.”
Page 6193. Neg. #46070. “Soja max. Soybean.
Nanzankai, Manchuria. Cleaning seed by throwing
shovelfuls in the air.
Page 6194. Neg. #46072. Panoramic view of threshing
grounds in a Manchurian village. Illegible handwritten
caption.
Page 6224 (18 Oct. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: When visiting the National City Bank of New
York [several years ago], we were advised by Mr. French, the
manager, that the soybean situation in Manchuria was rather
dull at the present time, much more so than a year ago. This
is due to the light demand from European countries for beans
and the somewhat uncertain condition in the soybean oil and
cake industry.”
Page 6226. This is a letter dated 14 Oct. 1930 from W.J.
Morse, c/o American Consulate, Dairen, Manchuria, to Mr.
P.H. Dorsett, c/o U.S. Legation, Peiping, China. “Your letter
of October 9 just at hand and very glad to have such good
news.”
“I want to thank you for the news clippings which give
some idea of what is going on in the U.S.A. many letters
have been received from Experiment Station friends but such
information is mostly local. However from such sources of

information, I am led to believe that the soybean is saving
the day as a feed and grain crop in the drought-stricken areas.
In many sections, soybean hay is the only forage the farmers
will have for their winter feed.”
“As plans are now, we will leave Dairen Sunday
morning on the 9 A.M. express which will put us in Peiping
Monday (Oct. 20) evening.”
“... with all the legumes you have been sending, it
seems they should be at least a little satisfied. In one box
we have seed packages representing 24 genera (not species)
and in another 20 genera. Al run rather high in the number
of species. After this week, my mind won’t be at all guilty
considering the wild legumes and grass problems. I will feel
perfectly at ease in devoting my whole time to the ‘most
important,’ the soybean industry. I have several problems
I want to study thoroughly and with an easy mind an
unhampered! I feel that I can get excellent results.”
Page 6230-6231 (19 Oct. 1930). En route Dairen,
Manchuria to Peiping, China. “W.J. Morse’s notes: We left
Dairen on the 9:00 A.M. express en route to Peiping, China.
During the ride from Dairen to Mukden, various forms of
activities were observed. All crops had been harvested and
with the exception of a small section north of Liaoyang [in
today’s Liaoning province] the crops had been removed to
the threshing grounds.
“One of the interesting things noted all along the line
was the digging of the corn, kaoliang and soybean stubble
and roots. These are used by the farmers as winter fuel. In
some cases the plow was used in taking out the stubble. Men,
women and children were knocking the soil free from the
roots and placing them in piles.
“A few miles out of Kaiping we saw large groups of
carts loaded with sacks of grain coming from different
directions. These were on the way to Kaiping market from
the distant farming sections.”
Page 6238-6239 (22 Oct. 1930). Peiping, China. P.H.
Dorsett’s notes: Morse, Suyetake, Liu and Dorsett left the
hotel about nine o’clock this morning for a day’s field trip by
auto.
“Our main objective was the park area of Tang Shan to
inspect the Undetermined legume our #7119, growing there
in considerable quantity, and which Dorsett feels is not only
extremely interesting, but quite probably by all odds the most
valuable legume which the Expedition has thus far located in
the region about Peiping.
“Neither Morse nor Suyetake recognized this small
pea podded plant, but both are much interested in the plant.
The plants in general appearance and habit of growth very
much resemble alfalfa. They are more or less decumbent or
creeping and sometimes grow to a length... of six feet.” They
“are of the opinion that the plant will make a good hay crop.
The plants bear seed in abundance and we believe the seed
will be easily harvested.
“On October 13th Dorsett collected something more
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than a pound of seed of this legume which will leave Peiping
tomorrow, October 23, 1930, under field number 7119, in the
diplomatic pouch for Washington.” Morse thinks it may be a
Medicago [medick or burclover; Alfalfa is Medicago sativa].
Page 6241. Neg. #46095. “Soja max. Soybean. Tai Ping
Chuang, China. A slightly different view of Chinese farmers
chopping dry soybean straw for food for stock, perhaps
primarily for donkeys.”
Neg. #46096. “Soja max. Soybean. Tai Ping Chuang,
China. Chinese farmers chopping dry soybean straw, from
which the beans have been threshed, for hay for their stock.”
Page 6246. Shipment of 22 Oct. 1930, includes “Soja max,
#’s 7340 7341, 7342, 7343, 7351, 7352, 7352, 7353, 7354,
7355, 7356, 7377, 7378, 7379, 7380, 7381, 7385, 7392,
7393, 7400, 7401, 7402. These twenty-one numbers of
soybeans, collected in different and quite widely separated
farming districts, are for the legume collection in Forage
Crops, and unquestionably will be of interest to the soybean
workers of that office.”
Page 6403 (10 Nov. 1930). En route Peiping, China to
Dairen, Manchuria. “W.J. Morse’s notes: Arrived at Mukden,
Manchuria at 6:00 A.M. and found it very cold and windy.
We left on the 1:26 P.M. express for Dairen, Manchuria.
“On the train we met Mr. Kufuku, Director of the
Soybean Seed Farm at Kaiyuan, who was on his way to
Dairen to attend a series of lectures on agriculture at the
S.M.Ry. Agricultural Bureau.
“Mr. Kufuku advised us that the trade and movement
in soybeans is very slow this season due to the low price of
beans. Last year at this time beans were selling at Yen 4.00
per sack while at the present time a sack is selling for about
Yen 2.50. Practically all the soybeans have been threshed and
cleaned but the farmers are slow in bringing in the seed to
the collection centers, awaiting better prices.
Page 6435-6436 (13 Nov. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: Received a visit from Dr. George N.
Vitt, District Representative of the Caterpillar Co. of San
Leandro, California. Mr. Vitt is interested in establishing
machinery for the planting, culture and harvest of soybeans
and said that arrangement had been made with the
Kungchuling Agricultural Experiment Station of the S.M.Ry.
to carry on such an experiment on the farm of some Japanese
in North Manchuria.
“With deep plowing and sub-soiling, he seems to
think that level cultivation can be carried on. With the
level cultivation all machinery can be used from preparing
the land to the harvesting and threshing of the crop and a
much cheaper production of beans than with coolie labor.
Coolie labor is cheap; ridged cultivation is the experience
of centuries; machinery and fuel are very expensive; and
the handling of machinery requires experienced hands, the
cost of which is high–’Nuf said!’” Address: Agricultural
Explorers, USDA, Washington, DC.

2837. Carver, G.W. 1930. Re: Preparation of milk from the
soy bean. Letter to Miss Elsie M. Irland, The Natal Branch of
the Order of the Golden Age, P.O. Box 323, Pietermaritzburg
[South Africa], Oct. 10. 1 p. Typed, without signature
(carbon copy).
• Summary: “I am very much interested in your letter which
has just reached me.
“I regret to state that our station has done practically
nothing with the soy bean in the matter of making butter
and cheese. If you write to the United States Department of
Agriculture, Bureau of Publications, Washington, D.C., they
may be able to furnish you with literature along that line.
“I have made some very acceptable milk from the soy
bean, and if you point out your troubles in its manufacture I
shall perhaps be able to help you. You probably know more
about the difficulties and just what is needed in the way of
milk than I.
“Regretting that I cannot be of service to you in
the manufacture of butter and cheese from soy beans, I
am, Yours very truly, G.W. Carver.” Address: Director,
Agricultural Research and Experiment Station [Tuskegee,
Alabama].
2838. Dorsett, P.H.; Morse, W.J. 1930. Soybean sprouts,
soybean milk, bean mash [okara], and bean curd [tofu] in
China (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6252 (23 Oct. 1930, Peiping, China).
P.H. Dorsett’s notes. “Today we went to the market and saw
a number of bean curd [tofu] dealers, also those handling
soybean sprouts.”
Pages 6264, 6265, 6266, 6267, 6268, and 6275 (24 Oct.
1930). P.H. Dorsett’s notes. “We went to Hsi Tan Pailou
Street in the northwestern part of the city before tiffin where
we found a number of kinds of bean curd and other soybean
products, also soybean and other bean and pea sprouts.
“We got a number of still and motion pictures, also
quite a collection of soybean products which we hope to get
photographed during the afternoon.
“Tomorrow we plan to visit one of the many places
around Peiping engaged in bean sprouting and the making of
other bean products.”
Page 6265. Photo shows soybean sprouts in a market in
Peiping (Negative #46113).
Page 6266. Photo taken in same market. “At the
extreme left, back, soybean sprouts and string beans, in front
soybeans, cauliflower and radishes. At the back left are dry
bean curd [doufu-gan, pressed tofu] and Chinese cabbage”
(Neg. #46114).
Page 6266. “Chinese curd man shaving from thin sheets
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narrow strings of soybean curd” (Neg. #46115).
Page 6267. “Peiping, China. Very near life sized picture.
Fresh bean curd pressed into thin sheets and fried in soy
sauce for five hours. These sheets are sliced into fine strings.
Chinese name ‘Chien chang’” (Neg. #46116).
Page 6268. “Peiping, China. Small stand along the street
selling various forms of soybean curd that have been fried in
soy sauce” (Neg. #6268).
Page 6268 (bottom). Peiping. “Most of the baskets
contain a greater or less amount of sprouted soybeans; they
show in three baskets.”
Page 6275. A photo shows: “Soja max. Fried soybean
curd. Peiping [Beijing], China. Between 3/4 and life sized
picture. Small squares of fresh bean curd are fried in deep fat
(sesame oil). Sometimes several of these fried squares are
strung on pieces of grass. D. & M. #7256 (Neg. #46125).
Page 6276. “Almost life sized picture. Round and
oblong pieces of fresh bean curd fried in soybean sauce for
5 hours. The cakes are dark reddish brown. Chinese name
‘Toufu kan’ [doufu-gan] meaning ‘dry bean curd’” (Neg.
#46126).
Page 6277. “Peiping, China. Life sized picture. Small
squares of bean curd that have been boiled in soy sauce for 5
hours. Cakes are dark reddish brown” (Neg. #46127).
Page 6280 (25 Oct. 1930). Peiping, China. “In the
forenoon we went to the bean sprouting place of Mr. Chang
Tzu Hsien, in the southwestern part of the city. His sprouting
house or room is just back of the large public well where
water is pumped by coolies and sold to big wheel-barrow
men for a few coppers per load. Mr. Hsien sprouts mung
beans, yellow and green soybeans; about six days are
required to sprout the beans. He uses large earthen bowls are
wide shallow jars, about two feet at the bottom, three feet on
top and 16 to 20 inches deep, in which to sprout the beans.
“About 1 peck of dry beans are required to make one
of the above vessels full of sprouts. Green soybeans are
grown and sold with shorter sprouts than either the yellow
soy or mung beans. We were told that the best beans for
sprouting come from the Kalgan region [Zhangjiakou, a city
in Heibei province of North China, adjacent to Beijing to the
southeast], but that on account of the price he cannot afford
to use these and so he gets his stock from the southeast of
Peiping [Beijing].
“The beans are first soaked overnight in hot water and
then put into vessels and sprinkled two or three times a day
with cold water.
“Mung bean sprouts sell for two cents Mex. per cattie.
Yellow soybean sprouts for three and one-half cents per
cattie. Green soybean sprouts sell for four cents per cattie.
We next went to the Chi Shun Hung Co., 8 Lien Hua Ssu
Street, Peiping, soybean curd and milk manufactory where
we spent some little time getting information and pictures.
“Mr. Hao produces both dry and fried curd and milk. He
sells soybean milk in about 10 ounce bottles at 1.00 Mex.

per bottle, one bottle each day, delivered to his customers.
He makes square and round cakes of soybean curd. They are
from one-half to three-quarters of an inch thick and about
three inches in diameter. These are called dry curd because
most of the water is pressed out. They also fry these cakes in
soybean oil.
“Mr. Hao also told us that the soybeans from the Kalgan
region make the best curd, but that on account of their
expense he cannot afford to use them, and buys his from
local growers in the vicinity of Peiping.
“In the afternoon we finished up the nearby pictures
of soybean products and then took the negatives made in
the field and at the hotel to the Hartung Photo Shop to be
developed and printed.”
Page 6282. Peiping, China. “Wheel cart with baskets
used by the peddler of sprouts of mung beans and soybeans”
(Neg. #46132). “Side view of wheel cart and baskets used by
the peddlers of sprouts of soybeans and mung beans” (Neg.
#46133).
Page 6283. “Small grass baskets or forms for shaping
fresh bean curd into small round cakes and then from which
excess water is pressed out” (Neg. #46134). “Small grass
basket forms used in shaping small round cakes of soybean
curd for pressing out moisture and the cakes are then fried in
soy sauce” (Neg. #46135).
Page 6284. “Basket of square and round cakes of fresh
soybean curd from which excess water has been pressed.
These cakes are now fried in soy sauce for five hours” (Neg.
#46136). “Tub of bean mash [okara] left after straining out
the soybean milk which is used in the manufacture of bean
curd” (Neg. #46137).
Note: This is the earliest English-language document
seen (July 2011) that uses the term “bean mash” to refer to
okara.
Page 6288 (27 Oct. 1930). P.H. Dorsett’s notes in
Peiping. “Early this morning we visited the mung bean
sprouting of Mr. Chang, at 66 Pei Yang Shih Kou, Peiping.
This gentleman uses tubs in which to sprout his mung beans.
The tubs are 12-14 inches across, 24 inches long, and 18-20
inches in height, with about eight small holes in the bottom
for draining off surplus water...” The process is described
and photos given.
Page 6289. “In the afternoon we called on the
establishment of Mr. Chiang who makes what is locally
known as ‘Southern bean curd.’ He uses yellow soybeans.
The milk is boiled three times. This curd seems quite
different from that ordinarily seen.”
Page 6337 (2 Nov. 1930. Peiping, China). P.H. Dorsett’s
notes. “Tomorrow we plan on visiting Dr. Ernest Tso, of
the P.U.M.C. [Peiping Union Medical College] to get such
information as we can relative to the making and utilization
of soybean milk. We also plan on visiting a soy sauce,
soybean jam [jiang] and pickling establishment for the
purpose, if possible, of securing still and motion pictures.”
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Page 6338 (3 Nov. 1930). “In the forenoon we went to
the Peking Union Medical College and met Dr. Ernest Tso.
The Doctor is especially interested in the food and feeding of
young infants, and is experimenting with the use of both cow
and soybean milk.
“He showed us pictures of babies fed in part or wholly
on cow’s milk, as well as those fed on soybean milk and also
showed us charts of the results of his work, as well as some
of the babies being fed in the hospital.
“Mr. Morse made an arrangement to call on him again
Wednesday morning to talk with him about soybean milk and
other products and also to learn more about his work.”
Page 6607 (5 Nov. 1930. Peking, China). “Inspected
soybean milk laboratory and manufacture of soybean milk.”
Note: No details are given.
Page 6792 (14 Dec. 1930). Peiping en route to Kalgan,
China. P.H. Dorsett’s notes. “Owing to the fact that when the
Morses were in Peiping in November, and Morse, Suyetake,
Liu and I, while looking up soybean products, learned that
the best soy and mung beans for use in sprouting and making
bean vermicelli come from the Kalgan region, we thought it
worth while to go there for a collection of soybeans, mung
beans and other legumes.” Address: Agricultural Explorers,
USDA, Washington, DC.
2839. Dorsett, P.H.; Morse, W.J. 1930. Roasted soybean
flour in Peiping, China (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 6252, 6254 (23 Oct. 1930, Peiping,
China). P.H. Dorsett’s notes. Page 6254. “Soybean
macaroons, Peiping, China. Macaroons made from soybean
flour [probably dry roasted], wheat flour, sugar and egg
whites. Used as a confection. This picture is a little more
than half life size. Chinese name ‘Huang tou ping’ meaning
‘yellow soybean cakes’” (Negative #46103).
Page 6256. “Peiping, Chihli, China. Twisted oblong
cakes made of roasted soybean flour and sugar. Used as a
confection. Chinese name ‘Ton su tang’ meaning ‘crisp bean
candy’” (Neg. #46105).
Page 6257. “Peiping, Chihli, China. Life sized picture.
Small oblong cakes made of roasted soybean flour, wheat
flour and sugar. Material slightly steamed and pressed in
molds. Used as a confection. Chinese name ‘Ton su tang’
meaning ‘crisp bean candy’” (Neg. #46106).
Page 6258. “Life sized picture. Thin sheets of candy
made into rolls with roasted soybean flour between each
sheet. Used as a confection. Chinese name ‘Ton su tang’
meaning ‘crisp bean candy’” (Neg. #46107).
Page 6259. “A little less than three-fourth life sized
picture. Small round sweet cakes made from soybean flour

[probably roasted], wheat flour and sugar. Molded in forms
and then baked. Used as a confection. Chinese name ‘Ton su
ping’ meaning ‘crisp bean cake’” (Neg. #46108).
Page 6260. “Almost one-half life sized picture. Small
rectangular blocks of roasted soybean flour, wheat flour and
sugar. Slightly steamed and pressed in molds. Used as a
confection” (Neg. #46109).
Note: This is the earliest document seen (Nov. 2012) that
contains a detailed discussion of roasted soy flour in China,
or that discusses Chinese products in which roasted soy flour
is used as an ingredient. Address: Agricultural Explorers,
USDA, Washington, DC.
2840. Dorsett, P.H.; Morse, W.J. 1930. A close relative of
tempeh in China (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. See p. 6264, 6273.
Unpublished log.
• Summary: Pages 6264, 6273. On 24 Oct. 1930, the authors
photographed a tempeh-like product on Hsi Tan Pailou Street
in northwestern Peiping [today’s Beijing], China.
Page 6273. A good photo with the following description:
“Soybean Cake. Peiping, China. A life-sized picture. Chinese
name ‘Tou chiah ping’ [soybean fried cake]. Small cakes
made from boiled soybeans. The beans are pressed into small
round cakes which are allowed to develop a mold–taking
about 7 days. These cakes are broken into small pieces and
fried in sesame oil.” There are no known references to this
Chinese food product in any language.
Note: In 1983 William Shurtleff, while traveling in
China, asked at least ten Chinese connected with soyfoods
if they had ever heard of or seen tou chiah ping and showed
them the characters with which the name was written. None
had ever heard of or seen it. Address: Agricultural Explorers,
USDA, Washington, DC.
2841. Dorsett, P.H.; Morse, W.J. 1930. Yuba in China
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6269. P.H. Dorsett’s notes. Peiping, China.
October 24, 1930. Friday. A photo taken in Peiping shows:
“A little more than one-half life sized picture. Small pieces or
sticks of yuba [dried yuba sticks] made from the film taken
off hot soybean milk. Chinese name ‘Fu chu’, meaning ‘Curd
bamboo’” (neg. #46119). Address: Agricultural Explorers,
USDA, Washington, DC.
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2842. Dorsett, P.H.; Morse, W.J. 1930. Pickled soybean
curd, red and white [Fermented tofu] (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 6264 (24 Oct. 1930). While in Peiping,
China, P.H. Dorsett writes: “... went to Hsi Tan Pailou Street
in the northwestern part of the city before tiffin where we
found a number of kinds of bean curd and other soybean
products... We got a number of still and motion pictures, also
quite a collection of soybean products which we hope to get
photographed during the afternoon.”
Page 6270. A photo shows several small crocks (about
15 cm {5.7 inches} in diameter) in a small carrying case.
Dorsett names them “Pickle: soybean curd, white and pink...
Peiping, China... Red chiang toufu and white chiang toufu...
Chinese name ‘Tu ju’ [‘Fu ju’ = Furu], meaning ‘curd milk’”
(neg. #46120).
Page 6271. A photo shows two crocks of about the same
size, one with a tied paper lid, the other open at the top.
“White pickled beancurd. Peiping, China... Chinese name,
chiang toufu (white). Small blocks of bean curd placed in
jar of rice wine and salt. Jar sealed and placed in sun, where
curd cures for a year”(neg. #46121).
Page 6272. A photo shows two crocks of about the same
size, one with a tied paper lid, the other open at the top.
“Pink bean curd pickled... Peiping, China... Chinese name,
chiang toufu (red). Small blocks of bean curd placed in jar of
rice wine and salt with red rice [fermented red rice; angkak]
(produced by fungus growth). Jar sealed and placed in sun,
where curd cures for a year” (neg. #46122).
Note: This is the earliest English-language document
seen (Oct. 2011) that uses the terms “pickled beancurd”
or “White pickled beancurd” or “Pink bean curd pickled”
or “chiang toufu” or “Red chiang toufu” or “White chiang
toufu” or “Tu ju” to refer to fermented tofu. Address:
Agricultural Explorers, USDA, Washington, DC.
2843. Hughes, Harold DeMott; Henson, Edwin R. 1930.
Crop production–principles and practices: A handbook of
information for the student of agriculture. New York, NY:
The Macmillan Co. x + 816 p. Oct. Illust. Index. 25 cm.
Reprinted in 1935. [40 soy ref]
• Summary: A comprehensive, innovative classroom
textbook. Both authors are interested in methods of teaching.
Harold Hughes lived 1882-1969. Edwin Henson lived 1896(for biographies see p. vi).
A large table titled “Botanical classification of crop
plants” (p. 59-60) is divided into two equal parts (classes):
monocotyledons (such as corn, wheat, millet) and
dicotyledons (soybeans, cowpeas, peanuts, alsike clover,

etc.). For each plant is given (e.g.): Common name: soybean.
Order: Rosales. Family: Leguminosae. Genus: Soja. Species:
max. Subspecies: None. Spermatophytes (such as soybeans)
are seed-producing plants; they are considered the most
highly organized in the vegetable kingdom. Spermatophytes
are further divided into two divisions: the Gymnosperms and
Angiosperms (such as soybeans, which have their ovules
enclosed in an ovary).
A table titled “Water requirements of certain crop plants
and weeds” (p. 129, based on Briggs and Shantz, 1914)
shows that soybeans require 744 lb of water to produce 1 lb
of dry matter. Several weeds require only 200-300 lb.
A table (p. 156) shows that soybeans have low lime
requirements; they tolerated acid soils well. Various studies
support this.
A table titled “Legumes grouped on the basis of those
which may be inoculated by some strain of bacteria” (p.
163) contains 8 groups: Alfalfa group, red clover group,
cowpea group, vetch group, soybean group, bean group,
and lupine group. Some groups (such as the vetch group)
contain as many as 8 crop plant members. But the soybean
group contains only one member: the soybean. Inoculation of
soybeans is discussed on pages 162-66.
Soybeans are also discussed in the following sections:
“Green manures” (p. 180-82). “Plowing, subsoiling and
deep tillage” (p. 209). “Cultivation of soybeans” (p. 258).
Effect of drying seeds on germination (p. 342; “Soybean
seed dried for 26-59 hours at temperatures ranging from
85 to 115 degrees F. was considerably injured when 50%
of combustion gases were used”). “Supplementary crops
in the corn field” (their effect on corn yields) (p. 375-76).
“Corn [interplanted] with soybeans” (p. 376-79). “Sorghum
for silage...” (p. 405). “The combine harvester” (p. 436-37;
a photo shows a combine harvester harvesting wheat in
Indiana). “Composition of grass and legume hays (p. 53637; large table). “Annual crops pastured off when mature (p.
541; table comparing corn, cowpeas, velvet beans, peanuts,
and soybeans; soybeans have by far the smallest acreage,
production, and estimated quantity eaten by livestock, while
corn has by far the biggest).
Chapter 29, titled “Soybeans,” has the following
contents: Introduction. Description of the plant. Soil
adaptation. Climatic adaptation. Soybean varieties. Uses of
the crop (large diagram from Morse 1927). Culture of the
crop. Cultivation of soybeans (to get rid of weeds). Soybeans
in mixture with other crops. Rotation value of soybeans.
Harvesting soybeans for seed. Soybean hay. Soybeans in
corn for silage. Feeding value of soybeans: Hogs–hogging
off, lambs–hay, dairy–beans, dairy–hay. With 5 photos, 8
tables and 23 references.
“Sudan grass in mixtures” (p. 677). “Forty of the
most important diseases affecting crop plants” (table, p.
739-42; Soybeans are affected by Mosaic (virus), Root
knot {Heterodera radicicola, nematode}, Anthracnose
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{Colletotrichum sp.}, Bacterial blight {Bacterium sp.}, Stem
rot {Sclerotium rolfsii}).
“Effect of rotation of crop yields” (p. 749, 752; incl.
table titled “Yields of crops in rotation, Indiana”). “Crop
sequence” (p. 753-54). Address: 1. Prof. of Farm Crops, and
Chief in Farm Crops, Iowa State Agric. Exp. Station; 2. Asst.
Prof. of Farm Crops. Both: Iowa State College, Ames, Iowa.
2844. Welton, F.A.; Morris, V.H. 1930. Effect of fertility
on the carbohydrate-nitrogen relation in the soybean. Plant
Physiology 5(4):607-12. Oct. [3 ref]
Address: Dep. of Agronomy, Ohio Agric. Exp. Station,
Wooster, OH.
2845. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6514. Neg. #46246. “Soja max. Soybean.
Dairen, Manchuria. Close view of coolies loading soybean
oil cakes on flat cars in S.M.Ry. yards.”
Page 6450 (14 Nov. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: In the morning we went to the S.M.Ry.
Wharves and storage yards. Along the wharves we found the
warehouses well filled with beans and a German freighter
and a Japanese freighter being loaded with a large tonnage
of beans. Most of the beans were of the new crop from the
Harbin and Changchun districts.
“We also went around the bean cake warehouses and
found them being well filled up. At the present time 16 oil
mills are operating turning out about 60,000 bean cakes per
day. As yet there are no bean cakes in outside storage as there
has been more or less meal exported to America this [year?].
In view of the high tariff on cake or meal into the U.S. this is
rather unexpected.
“Several warehouses storing beans were visited and
twenty-one samples were collected, representing many
places in Central Manchuria.
Pages 6456-6457. This is a letter dated 16 Nov.
1930 from W.J. Morse, c/o American Consulate, Dairen,
Manchuria, to Mr. Knowles A. Ryerson, Foreign Plant
Introduction, S.P.I., U.S. Dept. of Agriculture, Washington,
DC.
“Dear Mr. Ryerson; We are sending you today by
commercial parcel post parcel packages numbers 229 and
230 which contain the following items:” Each package
contains soybean products. No. 229 contains soybean seed
and one sample of Soja ussuriensis (wild soybean).
“Parcel No. 230 contains mostly soybean seed samples
collected from the Dairen Wharves seed storage warehouses.
The samples represent seed from the various parts of

Manchuria that are used for oil and oil cake. The soybean
product is a Chinese soybean drink that is only made and
used during the winter months. It consists of roasted soybean
flour, walnuts, sesame seed, squash seed, kudzu flour, and
pine nuts.”
Pages 6458, 6459, 6460 (17 Nov. 1930). Dairen,
Manchuria. “W.J. Morse’s notes: We visited Prof.
Matsushima of the S.M.Ry. Office and had a rather long talk
on the present soybean situation in Manchuria. The price of
soybeans is much lower than a year ago and the movement
in beans is very slow due to the light demand from European
countries. This is the first time that the bean situation has
been so dull at this time of year.”
“The demand for oil cake and oil meal from the United
States is larger than one year ago at this time in spite of the
high tariff on cake into the U.S. Bean cake from Harbin oil
mills is said to be of poor quality, containing more or less
dirt. In exporting from the Harbin district, bean cake or
beans are not inspected, that is if the products are shipped to
Vladivostok. If the beans are for export through Dairen, they
must pass inspection before being placed in mixed storage.
“We were given a parcel of seed sent from the S.M.Ry.
Exp. Sta. at Hsiungyaocheng.” This parcel contained samples
of 34 species, which are listed.
“After lunch we went to the motion picture laboratory
of the S.M.Ry. to see about winding of negative film on
spools. We were invited by Mr. Akutagawa in charge of the
laboratory to inspect scenes of soybean storage and shipping
which he made last February at Anda, Hankou, Harbin and
Changchun, North Manchuria. In all he took 1735 feet of
such scenes, and we had the pleasure of viewing them.”
Pages 6510-6511 (22 Nov. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: We went to the Nisshin Oil Mill in
the morning and met Mr. M. Ogawa, who is acting for the
general manager, Mr. Furasawa [Furusawa?]. At the present
time the mill is not working at full capacity owing to the
light demand for oil and oil meal or cake. More cake or meal
is being shipped to the United States than at this time one
year ago.”
“The mill is now putting out only the English type of
cake (oblong), and Mr. Ogawa promised to send three of
these to our office for our soybean exhibit.”
Page 6512. Neg. #46243. “Soja max. Soybean. Dairen,
Manchuria. General view of loading soybean oil cakes on flat
cars from oil cake storage warehouse in the S.M.Ry. yards.”
Page 6513. Neg. #46244. “Soja max. Soybean. Dairen,
Manchuria. General view of loading soybean oil cakes on flat
cars in South Manchurian Railway yards.”
Neg. #46245. “Soja max. Soybean. Dairen, Manchuria.
General view of loading flat cars with soybean oil cakes at
oil cake storage warehouse in S.M.Ry. yards.”
Neg. #46247. “Soja max. Soybean. Dairen, Manchuria.
View showing coolies loading soybean oil cakes on flat cars
in South Manchurian Railway yards.”
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Page 6515. Neg. #46248. “Soja max. Soybean. Dairen,
Manchuria. View showing coolies carrying soybean oil cakes
from oil cake storage warehouse and loading on flat cars in
S.M.Ry. yards.”
Neg. #46249. “Soja max. Soybean. Dairen, Manchuria.
Close-up view of coolies loading flat car in S.M.Ry. yards.”
Page 6516. Neg. #46250. “Soja max. Soybean. Dairen,
Manchuria. Close-up view showing loading of soybean oil
cakes on flat car along side of oil cake storage warehouse in
South Manchurian Railway yards.”
Neg. #46251. “Soja max. Soybean. Dairen, Manchuria.
Coolie carrying four oil cakes (soybean) from oil cake
warehouse to flat car in S.M.Ry. yards. Flat cars are used
only in transporting cakes and beans from storage houses to
wharf warehouses in Ry. yards.”
Page 6517. Neg. #46252. “Soja max. Soybean. Dairen,
Manchuria. Oil cakes in storage warehouse (oil cake)
S.M.Ry. yards.”
Neg. #46253. “Soja max. Soybean. Dairen, Manchuria.
View of wagon loaded with oil paper lined baskets for
soybean oil. Oil is shipped in these containers to China.”
Pages 6529 (24 Nov. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: “We visited the Dairen wharves and the
S.M.Ry. storage yards but found very little activity in the
soybean line about the wharves. At one wharf we saw
soybean oil in large oil paper lined baskets being loaded on a
Chinese boat...”
“Received a package of eighteen samples of soybeans
from Mr. Noboru Tajima, Agr. Engineer of the Kosai Co.
Agr. Soc. [Agricultural Society] Kosai, Chosen [Korea].
There are native varieties collected by Mr. Tajima from
Korean farmers in Kosai Co. The collection is a very
interesting one ranging from very small seed (nearly as small
as the mung bean) to very large seed, and containing only
four yellow seeded sorts. The remainder were black, brown,
green and bicolored (black and brown).”
Neg. #46254. “Soja max. Soybean. Dairen, Manchuria.
View of coolies carting oil paper lined basket containers of
soybean oil at wharf in S.M.Ry. Storage Yards, Dairen.”
Page 6530. Neg. #46255. “Soja max. Soybean. Dairen,
Manchuria. Close-up view of oil paper lined basket container
used for shipping soybean oil.”
Neg. #46256. “Soja max. Soybean. Dairen, Manchuria.
Coolies placing rope around oil-paper lined basket containers
of soybean oil at wharf in S.M.Ry. Storage Yards.”
Page 6531. Neg. #46257. “Soja max. Soybean. Dairen,
Manchuria. Close-up view of cart with oil-paper lined basket
containers of soybean oil.”
Neg. #46258. “Soja max. Soybean. Dairen, Manchuria.
Oil-paper lined basket containers of soybean oil on wharf
awaiting shipment to Chinese ports.”
Page 6532. Neg. #46259. “Soja max. Soybean. Dairen,
Manchuria. General view on wharf showing carts of oilpaper lined basket containers of soybean oil.”

Neg. #46260. “Soja max. Soybean. Dairen, Manchuria.
General view of large oil-paper lined basket containers of
soybean oil on wharf awaiting shipment to Chinese ports.”
Page 6533. Neg. #46261. “Soja max. Soybean. Dairen,
Manchuria. Close-up view of load of soybean oil cake to
be unloaded in oil cake storage house in South Manchurian
Railway Yards.”
Neg. #46262. “Soja max. Soybean. Dairen, Manchuria.
Close-up view of wagon of soybean oil cakes awaiting
unloading at oil-cake storage house in S.M.Ry. Yards.”
Page 6534. Neg. #46263. “Soja max. Soybean. Dairen,
Manchuria. View of coolies unloading wagons of oil-cakes at
oil-cake warehouses in South Manchurian Railway Yards.”
Neg. #46264. “Soja max. Soybean. Dairen, Manchuria.
Coolies unloading oil cakes at warehouse in South
Manchurian Railway Yards.”
Pages 6535, 6536, 6537. Negs. #46265, #46266,
#46267. Panoramic views similar to photos on previous
pages. Handwritten captions are illegible.
Pages 6540-6541. This is a letter dated 25 Nov. 1930
from P.H. Dorsett, Agricultural Explorer, Dorsett & Morse
Agricultural Expedition, Peiping, China, to Mr. B.W.
Skvortzow, 76 Potshtevoya St., Harbin, Manchuria. “I was
extremely anxious that you and he [Mr. Morse] should meet,
for I am sure that you would have found much of common
interest in talking over the soybean problem of both the
Orient and the United States.”
Pages 6538-6539 (25 Nov. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: In the After lunch we visited Mr. Sato
of the S.M.Ry. Agr. Bur. [Agricultural Bureau] who had
just returned from a month’s visit in Japan relative to the
use of soybean cake and soybeans. He gave us some very
interesting general information concerning the utilization
of cake and beans that he had collected during his trip.
Several chemists, animal husbandry men and agronomists
are working on the food value and feed value of the oil cake
and beans. Later he advised he would give us more specific
data on the bean and bean cake utilization problem in Japan.”
Address: Agricultural Explorers, USDA, Washington, DC.
2846. Dorsett, P.H.; Morse, W.J. 1930. Kungchuling,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6544-6545 (26 Nov. 1930). En route
Kungchuling, Manchuria. “W.J. Morse’s notes: We left on
the 9:00 a.m. express for Kungchuling where the S.M.Ry.
holds its annual soybean fair for the Manchurian farmers
along the S.M.Ry. lines in the Changchun, Kungchuling and
Ssupingkai districts. The Kungchuling Experiment Station
distributes about 3,000 koku [1 koku is 4.96 bushels] of seed

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1088
of the improved variety ‘Kungchuling’ to farmers in the
above districts every year. The S.M.Ry. offers prizes for the
best three grades from each district, that is first grade beans
in each district receive first prizes, second grade, second
prize and so on to four grades.
“Prof. Matsushima advised that Chinese farmers from
Kaiyuan to Changchun are raising about 6,000,000 koku of
the improved variety ‘Kungchuling.’
“From Kaiping (south of Mukden) to Kungchuling
the ground was covered with snow, increasing as we went
northward. Arrived at Kungchuling at 7:28 p.m. and found it
extremely cold.”
Page 6546-6547 (27 Nov. 1930). Kungchuling,
Manchuria. “W.J. Morse’s notes: We left with Prof.
Matsushima in the morning for the experiment station where
we met Dr. Nakamoto, the director, and Mr. Murakoshi. A
large archway to the entrance of the experiment station was
made of soybean plants and the welcome sign across the
arch was made of black soybean letters with a background of
yellow soybeans.
“Director Nakamoto took us to the exhibit hall where the
seed samples were on display, In all there were 1270 samples
of seed from farmers in the Changchun, Kungchuling
and Ssupingkai districts. The seed samples were all of
the improved ‘Kungchuling’ variety which was placed in
distribution about six years ago by the Kungchuling station.
Prizes were awarded to all samples that could be placed in
the four inspection grades... The samples were arranged and
graded for the three districts.”
“Four hundred and twelve farmers received prizes in
addition to certificates of merit. The farmers were also given
free passage on the railway from and to their homes, and
were also given a big feed at noon with plenty of ‘hochu’
(kaoliang whiskey) The day was known as ‘Farmer’s Day.’
The prizes consisted of blankets, dishes, towels, etc.”
Page 6548. Neg. #46268. “Soja max. Soybean.
Kungchuling, Manchuria. Welcome gate made of soybean
plants. Entrance to the exhibit hall of the soybean seed fair”
[see Neg. #46275].
Neg. #46269. “Soja max. Soybean. Kungchuling,
Manchuria. At entrance gate leading to soybean seed exhibit.
Mr. Murakoshi at right, W.J. Morse in center, and Prof.
Matsushima at left” [see Neg. #42676].
Page 6549. Neg. #46270. “Soja max. Soybean.
Kungchuling, Manchuria. Close-up view of some of the seed
samples at the soybean fair held at the S.M.Ry. Experiment
Station” [see Neg. #46274, 46277 46278].
Neg. #46271. “Soja max. Soybean. Kungchuling,
Manchuria. Group of Manchurian farmers receiving their
prizes at the S.M.Ry. Experiment Station Soybean Seed
Fair.”
Page 6550. Neg. #46272. “Soja max. Soybean.
Kungchuling, Manchuria. View showing Manchurian
farmers with prizes won at the Soybean Seed Fair held at the

South Manchurian Railway Experiment Station.”
Neg. #46273. “Soja max. Soybean. Kungchuling,
Manchuria. Manchurian farmers, winners of first prizes at the
soybean seed fair held at the Experiment Station.”
Page 6554-6555 (28 Nov. 1930). Kungchuling,
Manchuria. “W.J. Morse’s notes: Today’s fair was for
the benefit of the S.M.Ry. workers in the Changchun,
Kungchuling and Ssupingkai districts. We had rather a
lengthy talk with Mr. Murakoshi who is in charge of the
agricultural machinery department regarding culture and
harvest of soybeans throughout Manchuria. He stated that at
the present price of coolie labor machinery on Manchurian
is (?) profitable. Ridged cultivation, he stated, is essential on
account of the climatic conditions prevailing in North and
South Manchuria.
“Several of the stations exhibits were looked over.”
Page 6556. Neg. #46275. “Soja max. Soybean.
Kungchuling, Manchuria. Large Welcome Arch at main
entrance of S.M.Ry. Exper. Sta. during Soybean Seed Fair.
Columns and cross pieces made of soybean plants and
welcome sign made of black and yellow soybean seed” [see
Neg. #46228].
Neg. #46276. “Soja max. Soybean. Kungchuling,
Manchuria. At the entrance gate leading to soybean seed
exhibit. Dr. Nakamoto in the center, Mr. Suyetake at the left
and one of Dr. Nakamoto’s assistants at right” [see Neg.
#42669].
Page 6557. Neg. #46277. “Soja max. Soybean.
Kungchuling, Manchuria. View of one section of the display
of soybean seed samples at the Soybean Seed Fair held at the
Exper. Station” [see Neg. #46270, 46274, 46278].
Neg. #46278. “Soja max. Soybean. Kungchuling,
Manchuria. At the Dr. Nakamoto, Director of the S.M.Ry.
Experiment Station holding first prize seed sample of the
Kungchuling District” [see Neg. #42670, 46274, 46277].
Page 6558-6559 (29 Nov. 1930). Kungchuling,
Manchuria. “W.J. Morse’s notes: About 9:00 a.m. Mr. Kosai
and a Chinese assistant called at the inn to take us to visit the
storage yards of Chinese grain merchants where considerable
quantities of beans were being brought by farmers.
“At the first yard we found great activity along the
soybean line. The large yard was filled with carts of beans.
Most of the beans were in bags but with some carts the beans
were in bulk, matting being used on the sides and bottom of
the box and also cover of matting.
“The beans were measured from the carts, placed in bags
and then carried and dumped in the Osier bins. Although we
have been told that there is little injury to seed from the pod
borer in the Kungchuling district we found rater a large per
cent of borer injury in the different lots examined.
“Three storage places were visited during the morning
and all were quite busy handling cart loads of soybeans.
Some kaoliang, mung beans and adsuki beans were also
observed but in rather small quantities. At each of the storage
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places the grain merchants have inn accommodations for the
farmers. At all places the merchants gave us samples of seed
that had come from different villages. All in all the seed was
of rather poor quality, showing lack of proper cleaning and
storage.
“At each of the storage places visited there were several
guards with rifles... Not long ago a merchant of one of the
yards was taken from his quarters in the storage place by
bandits and held for $10,000 ransom. After his friends raised
the required amount, he was released.”
“We left Kungchuling at 7:28 p.m. and arrived at
Changchun at 8:30 p.m. where the S.M.Ry. man met us and
helped us arrange for our trip to Harbin. After changing
our yen into Mex. dollars, we purchased railway and berth
tickets, left Changchun at 11:39 p.m.”
Neg. #46279. “Soja max. Soybean. Kungchuling,
Manchuria. General view showing Osier bins with soybeans
and the filling of one of the bins in the storage yard of a
Chinese grain merchant.”
Page 6560. Neg. #46280. “Soja max. Soybean.
Kungchuling, Manchuria. General view in storage yard of a
Chinese grain merchant showing carts loaded with soybeans
and the Osier bins in which the beans are stored.”
Neg. #46281. “Soja max. Soybean. Kungchuling,
Manchuria. View in storage yard of Chinese grain merchant.
Bins filled and partially filled with soybeans.”
Page 6561. Neg. #46282. “Soja max. Soybean.
Kungchuling, Manchuria. Showing cart loaded with sacks
of soybeans, filled Osier bin on which they are placing a
top, and filling a bin in the storage yard of a Chinese grain
merchant.”
Neg. #46283. “Soja max. Soybean. Kungchuling,
Manchuria. Manchurian cart loaded with sacks of soybeans
in the storage yards of a Chinese grain merchant.”
Page 6562. Neg. #46284. “Soja max. Soybean.
Kungchuling, Manchuria. View showing carts loaded with
bags of soybeans and the filling of Osier bins in the storage
yard of a Chinese grain merchant.”
Neg. #46285. “Soja max. Soybean. Kungchuling,
Manchuria. Cart loaded with soybeans in the storage yard of
a Chinese grain merchant.”
Page 6563. Neg. #46286. “Soja max. Soybean.
Kungchuling, Manchuria. Close-up view of Manchurian cart
filled with soybeans. The beans are brought in bulk by the
farmer and matting used for bottom, sides and top.”
Neg. #46287. “Soja max. Soybean. Kungchuling,
Manchuria. Measuring soybeans from a Manchurian farmer’s
cart in the storage yard of a Chinese grain merchant.”
Page 6564. Neg. #46288. “Soja max. Soybean.
Kungchuling, Manchuria. Measuring the soybean seed from
a Manchurian farmer’s cart in the storage yard of a Chinese
grain merchant.”
Neg. #46287. “Soja max. Soybean. Kungchuling,
Manchuria. Showing the measuring of soybean seed from a

Manchurian farmer’s cart in the storage yard of a Chinese
grain merchant.” Address: Agricultural Explorers, USDA,
Washington, DC.
2847. Garner, W.W.; Allard, H.A. 1930. Photoperiodic
response of soybeans in relation to temperature and
other environmental factors. J. of Agricultural Research
41(10):719-35. Nov. 15. [4 ref]
• Summary: When planted early in the season, in the vicinity
of Washington, DC, the soybean varieties “Mandarin,
Peking, Tokyo, and Biloxi normally require about 25, 55,
65, and 95 days respectively, for attaining the flowering
stage. All varieties are quite sensitive to cool temperatures.”
Address: 1. Principal Physiologist in Charge; 2. Senior
Physiologist. Both: Office of Tobacco & Plant Nutrition,
Bureau of Plant Industry, USDA.
2848. Dorsett, P.H. 1930. Re: Bandits in China. Research
and departure plans (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Nov. 19.
Unpublished log.
• Summary: Pages 6476 to 6478. This letter dated Nov. 19
is from P.H. Dorsett in Peiping, China to Mr. J.L. Mahoney,
Principal Clerk, Foreign Plant Introduction, Bureau of Plant
Industry, USDA, Washington, DC. “Dear Joe:
“Bandits in China are more or less active throughout all
parts of the country. Only a couple weeks ago an orderly and
another one of the marines from the American Legation were
held up on the road a few miles to the north of Peiping and
relieved of their cash. Never daunted, however, [Peter] Liu,
Ruth and I make a trip through that very region once a week
in connection with our investigational work concerning the
open air storage of persimmons.” One village has between
800,000 and 1,000,000 persimmons for the winter market.
Page 6477. “Morse and family arrived in Peiping
October 20th and remained with us until November 9th when
they returned to Dairen. I think that Morse was very much
interested as well as greatly pleased at what he saw in this
region of soybeans and soybean products. He surely is in
love with his work and he has become so interested in the
soybean activities of Manchuria, especially in the vicinity
Dairen, that I do not know when he will be able to pull loose
and return to America.”
Page 6478. To finish his research on persimmons,
Dorsett has “decided to remain in Peiping until sometime in
March.”
“We think it is probable we can wind up the above work
so as to sail on the President Cleveland leaving Shanghai
March 13th, due to arrive in San Francisco April 7th.”
Address: Agricultural Explorer, USDA, Washington, DC.
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2849. Dorsett, P.H. 1930. Re: Research, money, and
departure plans (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Nov. 20.
Unpublished log.
• Summary: Pages 6488 to 6491. This letter dated Nov. 20
is from P.H. Dorsett in Peiping, China, to Mr. Knowles A.
Ryerson, Principal Horticulturist, In Charge Foreign Plant
Introduction, Bureau of Plant Industry, USDA, Washington,
DC. “Dear Mr. Ryerson:...”
“Morse arrived in Peiping October 20th and I did my
best to show him about the country and the interesting
things in the city, especially soy beans and bean curd
establishments, bean vermicelli, sprouting and washing
places. He picked up a lot of interesting facts and data, and
saw much of interest and value concerning his research work
relative to soybeans and their utilization.”
Page 6489. “The Morses, with their Japanese interpreter
Mr. Suyetake, who by the way is a mighty nice young fellow
and has been of very great assistance to the Expedition, left
Peiping November 9th on their return trip to Dairen.”
Morse, when here, was not able to say definitely when
he would be ready to return home. “His is a most fascinating
and interesting problem, and I can well understand that he is
extremely anxious to get all the information he possibly can
concerning the soybean enterprise in its native home.
Page 6491. “We figure that the present allotment of
$5000, for the Peking contingent will be sufficient to cover
the additional expenses incurred in this work and return
Dorsett to Washington.
“It is feared. however, that the allotment of $5000 for
the work of the Manchurian contingent may not be sufficient
to enable Morse to round up his research work with soybeans
as he would like and return to the States.
“In case additional funds are necessary to enable the
Manchurian contingent to wind up its work there in good
shape (which perhaps at most will not exceed $1000.) cannot
be raised there, please let me know and I will see if I can
arrange to help Morse out with sufficient funds to enable him
to remain and wind up his foreign investigations as he would
like.” Address: Agricultural Explorer, USDA, Washington,
DC.
2850. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1930. Soy bean situation in North
Manchuria. 21(21):731. Nov. 24.
• Summary: The 1930 soy bean crop of North Manchuria is
certain to be larger than last year’s crop. “Stocks of old crop
beans are placed at 100,000 tons which is not particularly
excessive. The export demand at present is very weak

and firms are only buying about 50 per cent of their usual
quantities. The bean oil market is especially quiet and mills
are buying only 10 to 15 per cent of normal amounts for that
purpose. Local prices in spite of the exchange rate are lower
than at any time since the war.”
2851. Dorsett, P.H. 1930. Re: Hoping to meet with Mr.
B.W. Skvortzow (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Nov. 25.
Unpublished log.
• Summary: Pages 6539 to 6540. This letter dated Nov.
25 is from P.H. Dorsett in Peiping, China, to Mr. B.W.
Skvortzow, 76 Potshtovoye St., Harbin, Manchuria. “Dear
Mr. Skvortzow:”
“A short time ago I received a small bag containing seed
of”... from you.
“The change of plans which preventing my getting to
Harbin and seeing you and my other good friends I fear have
since prevented Mr. W.J. Morse, now in South Manchuria,
from visiting Harbin and seeing and conferring with you. I
was extremely anxious that you and he should meet, for I am
sure that you would have found much of common interest in
talking over the soybean problem of both the Orient and the
United States.
“Again, thanking you for your kind assistance, and
trusting that this finds you and your family quite well and
happy. I remain with kind regards and best wishes,
“Very truly yours, P.H. Dorsett, Agricultural Explorer,
Dorsett & Morse Agricultural Expedition.” Address:
Agricultural Explorer, USDA, Washington, DC.
2852. Carver, G.W. 1930. Re: Preparing soy milk for
Mahatma Gandhi. Letter to Mr. R.B. Eleazer, 409 Palmer
Building, Atlanta, Georgia, Nov. 29. 1 p. Typed, without
signature (carbon copy).
• Summary: For at least ten years George Washington Carver
has been working to develop milk-like beverages from
plants. “I have made up many menus and offered suggestions
to missionaries, etc. I am now cooperating with the Johns
Hopkins University, that is with one of the professors who is
very much interested along this line, and is doing some very
excellent work with reference to making up food for babies
that will take the place of milk, which they do not have in
many sections of Africa and some of the other mission fields.
“I have just answered a communication from Miss Elsie
M. Irmand [sic, Irland] of the Natal Branch of the Order of
the Golden Age, to a milk, made from soy beans, which is
very rich and profitable and can be used largely instead of
cows milk.
“I have sent out quite a number of these recipes. One
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hospital has written me that it is working out nicely with
them...
“When Dr. Andrews* was here, we made out a menu for
Mr. Gandhi, which included the milk from soy beans.”
* Note: Charles Freer Andrews was an Anglican minister
who worked with Gandhi, first in South Africa and later in
India. See letter from Carver to Andrews dated 24 Feb. 1929.
Address: Director, Agricultural Research and Experiment
Station [Tuskegee, Alabama].
2853. Dorsett, P.H.; Morse, W.J. 1930. Kungchuling,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6565. Neg. #46290. “Soja max. Soybean.
Kungchuling, Manchuria. A typical Manchurian farmer who
has just come into the Farmer’s Inn yard with a cart load of
soybeans.”
Neg. #46291. “Soja max. Soybean. Kungchuling,
Manchuria. General view showing filling of Osier bins with
soybeans in storage yard of Chinese grain merchant.” Page
6566. Neg. #46292. “Soja max. Soybean. Kungchuling,
Manchuria. View in the storage yard of a Chinese grain
merchant showing Osier bins filled and partly filled with
soybeans.”
Neg. #46293. “Soja max. Soybean. Kungchuling,
Manchuria. View showing an Osier bin filled partially with
soybean seed in storage yard of Chinese grain merchant.”
Page 6567. Neg. #46294. “Soja max. Soybean. Kungchuling,
Manchuria. Filling osier bins with soybeans in the storage
yard of a Chinese grain merchant.”
Neg. #46295. “Soja max. Soybean. Kungchuling,
Manchuria. Filling Osier bin with soybeans in the storage
yard of Chinese grain merchant.” Page 6568. Neg. #46296.
“Soja max. Soybean. Kungchuling, Manchuria. Filling an
Osier bin with soybeans in storage yard of a Chinese grain
merchant.”
Neg. #46297. “Soja max. Soybean. Kungchuling,
Manchuria. View showing the filling of an Osier bin in the
storage yard of Chinese grain merchant.” Page 6569. Neg.
#46298. “Soja max. Soybean. Kungchuling, Manchuria.
Filling an Osier bin with soybeans in the storage yard of a
Chinese grain merchant.”
Neg. #46299. “Soja max. Soybean. Kungchuling,
Manchuria. Filling an Osier bin with soybeans and placing
the grass top on another bin in the storage yard of a Chinese
grain merchant.”
Pages 6570, 6571, 6572, 6573, 6574, 6575, 6576, 6577,
6578, 6579. Panoramic views of the scenes described in
the smaller photos just above. The handwritten captions are
illegible.

Page 6580-81. This is a letter dated 27 Nov. 1930 from
Peter Liu in Shanghai, China, to P.H. Dorsett in Peiping. “I
did not see any persimmons in the Shanghai streets, but was
told by somebody that Hang Chow is a persimmon region...
“I have already found and bought seven different kinds
of beans, cured and cooked in different ways. The natives
are so wondered at what I am doing, and sometimes I get a
whole bunch of people watching me.
“This evening I will decide who will accompany me to
Hang Chow and will leave tomorrow morning at 9 o’clock.
“The soybeans, and adsuki beans are very much larger
than we found around Peking. I am sure you will be enjoy to
see them, when I take them back. I hope I can do well and
have a successful trip.
“With my best regards to your daughter Mrs. R.B.
Dorsett., Sincerely yours...”
Page 6582 (30 Nov. 1930). Harbin, Manchuria. “W.J.
Morse’s notes: Arrived at Harbin at 8:00 a.m. in the midst
of a snowstorm which soon cleared up for it was too cold to
snow much. We were met at the station by Mr. Kadono of the
S.M.Ry. Harbin Office.
“After breakfast, Mr. Kadono gave us some rather
interesting information on the soybean situation in North
Manchuria. At the present time the bean trade is very dull,
much more so than in previous years...”
“The centers of bean collection have shifted from last
year. Anda has for many years been the largest collecting
center for farmers in North Manchuria. Due to a refusal of
a change in freight rates on beans by S.M.Ry., the farmers
are carting the beans to Sui-Hua, north of Harbin, and to
Nankou north of Tsitsihar [Qiqihar]. From Nankou the
beans go to Tsitsihar and down the Mongolian Railway, to
Chinese ports and from Sui-Hua to Harbin and then either
to Dairen or Vladivostok. Beans that go to Dairen for export
must be inspected and graded whereas the beans going to
Vladivostok are neither inspected nor graded. Along the
Chinese Eastern Railway beans are transported in open cars
but upon reaching ChangChur [?]...” Page 6613-6614 (1
Dec. 1930). Harbin, Manchuria. “W.J. Morse’s notes: “In
the morning we went to the local offices of the S.M.Ry... We
were given much valuable data on the trading, storage and
transportation of soybeans throughout North Manchuria.
About 60 per cent of the soybeans and soybean products in
North Manchuria are shipped from Harbin to Dairen over
the C.E.Ry. [Chinese Eastern Railway] and the S.M.Ry. for
export, and 40 per cent over the C.N.Ry. [?] to Vladivostok,
Russia, for export.
“Much complaint has been received from European
countries on the poor quality of beans from North
Manchuria. This has led the C.E.Ry. to install an inspection
service of beans shipped over its lines to Vladivostok. All
beans passing over the S.M.Ry. lines to Dairen for export
must pass inspection at the point of loading even at points
along the C.E.Ry. There is great fear among merchants,
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farmers, and others concerned in the soybean industry that
America will soon produce soybeans for export to European
countries and seriously affect the Manchurian soybean
industry.”
“The soybean oil industry in Harbin is very slow at
the present time. In previous years, 43 oil mills would be
in operation at this time of year, but at present only three
mills are running–two Chinese mills and the Anglo-Chinese
Eastern Trading Co. The production of oil throughout
Manchuria has been crippled by the large importation of
soybeans by European oil mills.
“During the day we tried to get in touch with Prof.
B.W. Skvortzow but failed, so late in the afternoon went
to his home but found him absent.” Address: Agricultural
Explorers, USDA, Washington, DC.
2854. Edwards, Everett Eugene. 1930. A bibliography
of the history of agriculture in the United States. USDA
Miscellaneous Publication No. 84. 307 p. Nov. Reprinted in
1967 by Gale (Detroit). [4273 ref]
• Summary: A pioneering and very important work, upon
which many subsequent USDA bibliographies were based
and modeled. It covers publications of the year 1900-1929
almost exclusively. Contains an author/subject index. This
book won the Oberly Award for Bibliography in Agricultural
Sciences in 1931. Address: Assoc. Agricultural Economist,
Div. of Statistical and Historical Research, Bureau of
Agricultural Economics, USDA, Washington, DC.
2855. USDA Plant Inventory. 1930. Plant material introduced
by the Office of Foreign Plant Introduction, Bureau of Plant
Industry, April 1 to June 30, 1929 (Nos. 80019 to 80810).
No. 99. 46 p. Nov.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 80455-80498. “From Japan. Bulbs and seeds
collected by P.H. Dorsett and W.J. Morse, Agricultural
Explorers, Bureau of Plant Industry. Received May 27, 1929.
No. 80459-80498 are all soybeans. Six of these PI
numbers came to have special significance; all were largeseeded and were introduced in the USA.
“80466. Obtained at Nichigahara [Nishigahara], Tokyo,
on April 15. ‘Okuro Maru Daizu,’ originally from Hokushu
[sic], used candied and the product is called ‘Mimame’ [sic,
Nimame].
“80472. No. 38. From the Yamato Seed Co., Takadacho,
Tokyo, April 15, 1929. Chusei O Saya Eda Mame. A large
yellow-seeded variety said to be the largest soybean used for
garden purposes and to have a sweet flavor. It is said to be
used principally as a green bean, being cooked in the pod.
Note: Renamed “Chusei” by 7 March 1936.
“80473. No. 39. From the Yamato Seed Co., Takadacho,
Tokyo, April 15, 1929, and originally from the Tokyo
district. Cha Mame. A large brown-seeded variety, said to be

used as a green bean when boiled in the pod. Note: Renamed
“Chame” by April 1936.
“80475. No. 41. Obtained from the Yamato Seed Co.,
Takadacho, Tokyo, April 15, 1929, and originally from the
Tokyo district. Higan mame. A rather late yellow-seeded
variety, said to have white sweet meat and to be used as
a green bean, being cooked in the pod. Note: Renamed
“Higan” by April 1936.
“80476. No. 32. Obtained from the Imperial Seed Co.,
Takinogawa, Tokyo, April 15, 1929, and originally from the
Tokyo district. Sousei O Saya Eda Mame. One of the earliest
varieties of garden soybeans with large pods and large
yellowish-green seeds. It is said to be very sweet as a green
bean, being cooked in the pod. Note: Renamed “Sousei” by
April 1936.
“80480. No. 63. From the Tokyo Seed, Plant &
Implement Co., Konon, Tokyo, April 19, 1929, and originally
from the Saitama Ken. Gokuwase Daihosan Shinbon Daizu.
One of the earliest varieties with an abundance of pods
containing yellow seeds. It is said to be used especially as a
green vegetable and is the earliest of the varieties used for
that purpose. Note: Renamed “Goku” by April 1936.
“80481. No. 64. From the Tokyo Seed, Plant &
Implement Co., Konon, Tokyo, April 19, 1929. Rokusun
Daizu. Six-inches soybean, meaning that 10 beans equal
six inches. A large, flat, yellow-seeded variety used as a
green vegetable like the green lima bean.” Note: Renamed
“Rokusun” by April 1936.
Japanese names of other soybeans in this set, arranged
by P.I. Number: Maru Kuro, Mimame [sic, Nimame], Wase
Eda Mame, Furisode, Tsurunoko, Hira Sata Kuro Daizu,
Chusei O Saya Eda Mame, Okuro Maru Daizu, Ao Daizu,
Tsurunoko Daizu, Kuro Maru Daizu, Souseikurome O
Saya Daizu, Sousei Kuro Sakigake, Shiro Tsubu, Sousei Ao
Sakigake, Chusei O Saya Daizu, Shikoku Obbikuri Daizu,
Sousei O Saya Daizu, Sato Daizu, Chusei Hattoku Daizu,
Bansei Gokudai Tsukimi Daizu, Shin Honen Daizu, Eda
Mame Uase Chaurame, Eda Mame Uase Ao Sakigake,
Tamba Otsubu Daizu, Eda Mame Uase Kuro Sakigake, Eda
Mame Uase Kurome Dzaya [Daizu?], Daikoku Eda Mame,
Tsurunoko Daizu, Otsubu Murinabe, O Tsuba Uase Aoshiro
Eda Mame, Yedamame Uase Higanmame, O Tsubu Aojiro
Daizu.
Note: The word “Uase” would now (June 2011) be
spelled “Awase,” and “Yedamame” would probably be
spelled “Edamame.” Address: Washington, DC.
2856. Welton, F.A.; Morris, V.H. 1930. The lodging
of soybeans. J. of the American Society of Agronomy
22(11):897-902. Nov. [2 ref]
Address: Dep. of Agronomy, Ohio Agric. Exp. Station,
Wooster, OH.
2857. Dorsett, P.H.; Morse, W.J. 1930. In Harbin, Manchuria
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(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6617 (2 Dec. 1930). Harbin, Manchuria.
W.J. Morse’s notes. “About 8:00 A.M. Mr. Takiya of
the S.M.Ry. office called to take us on a visit to Chinese
merchants’ storage yards and farmers’ inns.”
“After visiting the inns we went to the Sungari River
which was frozen over and was open to ice traffic for the first
time yesterday. Large strings of farm carts loaded with sacks
of soybeans were coming across the ice road to Harbin, Still,
motion and panorama pictures were taken of this traffic.”
Page 6618. “Prof. B.W. Skvortzvow called and we met
him at the hotel. He has not done any work on soybeans for
the past two years. His only interest at the present time is
in the botanical study of wild species of soybeans. He has
collected two specimens in addition to Soja ussuriensis,
namely G. tomentosa and G. gracilis. As he has no time or
facilities for making a systematic study of these species he
wishes the U.S. Department of Agriculture to take up the
study in connection with the study of cultivated varieties
from various parts of the world.”
Negative #46310. “Soja max. Soybean. Harbin,
Manchuria. Manchurian farmers carting sacks of soybeans
across the ice of the Sungari River to the Harbin market.”
Page 6619. Neg. #46311. “Soja max. Soybean. Harbin,
Manchuria Manchurian farmers carting soybeans across the
Sungari River to the Harbin market.”
Neg. #46312. “Soja max. Soybean. Harbin, Manchuria.
Manchurian farmer carting soybeans across the Sungari
River to the Harbin market.”
Page 6620. Neg. #46313. “Soja max. Soybean. Harbin,
Manchuria. General view of a section of the yard of a
farmers’ inn. The farmer is furnished lodging, meals and the
care of his horses for 80 cents Mex. per day.
Neg. #46314. “Soja max. Soybean. Harbin, Manchuria.
View in the yard of a farmers’ inn where the farmers bring
their seed and it is sold through the inn master to the grain
merchants.”
Page 6621. Neg. #46315. “Soja max. Soybean. Harbin,
Manchuria. Manchurian farmer with cart of bags of soybeans
in yard of farmers’ inn.”
Neg. #46316. “Soja max. Soybean. Harbin, Manchuria.
Manchurian cart loaded with soybeans in the yard of a
farmers’ inn.
Page 6622. Neg. #46317. “Soja max. Soybean. Harbin,
Manchuria. Showing piles of sacks of soybeans in open
storage in the storage yard of a Chinese grain merchant.”
Neg. #46316. “Soja max. Soybean. Harbin, Manchuria.
Close-up view of bags of soybeans in open storage in storage
yard of a Chinese grain merchant.”

Pages 6623-6624. Negs. 46319-46322. Similar to page
6622.
Pages 6625-6626. Negs. 46323-46326. Similar to page
6622.
Pages 6627, 6628, 6629, 6630, 6631, 6632, 6633.
Panorama views similar to page 6620-6622.
Page 6649. Neg. #46339. “Soja max. Soybean. Harbin,
Manchuria. Train load of sacks of soybeans on railroad
siding (C.E.R. [Chinese Eastern Railway]).
Neg. #46340. “Soja max. Soybean. Harbin, Manchuria.
Train load of sacks of soybeans on siding of C.E.Ry. Each
car holds 320 sacks of [soy] beans.”
Page 6650. Neg. #46341. “Soja max. Soybean. Harbin,
Manchuria. Train load of sacks of soybeans on siding of
C.E.Ry. Each car holds 320 sacks.”
Neg. #46342. “Soja max. Soybean. Harbin, Manchuria.
Train load of sacks of soybeans on railroad siding (C.E.R).
Each car holds 320 sacks.”
Pages 6651, 6652, 6653, 6654, 6655, 6656. Panorama
views similar to page 6649-6650.
Page 6675-6676 (4 Dec. 1930). Kaiyuan, Manchuria.
W.J. Morse’s notes. “Mr. Kofuka, director of the S.M.Ry.
soybean farm, called us by phone shortly after 8:00 a.m.
At his office we found that he had collected fourteen native
varieties of soybeans in the Kaiyuan district for us.
“We first went with Mr. Kofuka to one of the large
storage yards of a Chinese merchant where we found great
soybean activity... After being measured the beans were
dumped into the Osier bins. Each bin is 18 feet in height
and in diameter and holds four carloads of beans. In this
yard there are more than seventy-five bins filled with beans
and several more in the process of filling. This storage yard
receives about one hundred farmers’ carts of beans per day
during the fall and winter bean season.
“After visiting a few more smaller storage yards we
went to the open market place where many of the farmers
bring their carts of grain and sell to the storage merchants.
About 1,000 farm carts with grain arrive in Kaiyuan
daily. There seemed to be considerable rivalry among the
merchants for the farmers’ grain and often it looked as
though a free-for-all fight were taking place.”
At 5:55 p.m. we left for Mukden arriving there at 8:20
p.m. We soon got in touch with Dr. Ogha, teacher of botany
in the Mukden High School... Three years ago Dr. Ogha
called at the office at Washington, DC, with reference to
the U.S. soybean industry. We had a rather long conference
regarding soybeans in Manchuria and especially concerning
the wild forms of the species in Manchuria, Siberia,
Mongolia and Chosen.
Page 6677. Neg. #46354. “Soja max. Soybean. Kaiyuan,
Manchuria. Line of Manchurian carts loaded with soybeans
on way to Kaiyuan open grain market.”
Neg. #46355. “Soja max. Soybean. Kaiyuan, Manchuria.
Carts of soybeans in the open market place.”
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Page 6678. Neg. #46356. “Soja max. Soybean. Kaiyuan,
Manchuria. The starting of an Osier bin which is to be filled
with soybean seed. In the storage yard of a Chinese grain
merchant.”
Neg. #46357. “Soja max. Soybean. Kaiyuan, Manchuria.
Filling an Osier bin with soybeans in the storage yards of a
Chinese grain merchant.”
Page 6679. Neg. #46358. “Soja max. Soybean. Kaiyuan,
Manchuria. Close view showing the filling of an Osier
bin with soybean seed in storage yard of a Chinese grain
merchant.”
Neg. #46359. “Soja max. Soybean. Kaiyuan, Manchuria.
Fixing the grass cover on an Osier bin filled with soybeans in
storage yard of Chinese grain merchant.”
Page 6680. Neg. #46360. “Soja max. Soybean. Kaiyuan,
Manchuria. General view of Osier bins filled with soybeans
in the storage yard of a Chinese grain merchant. Each bin
holds four carloads of seed. On this date there were 80 bins
filled with beans in this yard.”
Neg. #46361 “Soja max. Soybean. Kaiyuan, Manchuria.
View on principal street on Kaiyuan showing farmers with
carts of soybean seed on the way to the market place.”
Page 6681. Neg. #46362. “Soja max. Soybean. Kaiyuan,
Manchuria. View of farmers’ inn and inn yard on outskirts
of Kaiyuan. The farmers bring their carts of beans to the inn
where the master of the inn arranges with storage merchants
for the purchase of the seed.”
Neg. #46363 “Soja max. Soybean. Kaiyuan, Manchuria.
View of an osier bin about one-half filled with soybean seed
in a storage yard.”
Page 6682. Neg. #46364. “Soja max. Soybean. Kaiyuan,
Manchuria. Unloading carts of beans at the warehouse in
railway yards. The beans have been brought from Chinese
merchants’ storage yards.”
Pages 6683, 6684, 6685, 6686, 6687, 6688. Panoramic
views of the same basic scenes in the photos described
above. The handwritten captions are illegible.
Pages 6727, 6728, 6729, 6730, 6735, 6736, 6737, 6738,
6739, 6740, 6741, 6742, 6743 are W.J. Morse’s photos of
soybeans in Dairen, Manchuria.
Pages 6744-6745 are panoramic views of the same.
Address: Agricultural Explorers, USDA, Washington, DC.
2858. Dorsett, P.H.; Morse, W.J. 1930. Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6746-6747 (10 Dec. 1930). Dairen,
Manchuria. “W.J. Morse’s notes: After lunch visited Mr.
Saito and Prof. Matsushima of the S.M.Ry. Agriculture
Bureau. Mr. Saito recently returned from a several weeks’

trip in Japan investigating the use of soybean oil cake and
gave use some very interesting data and information on a
product that we secured little information (other than for
fertilizer) while we were in Japan.
“The imports of Manchurian bean cake are gradually
increasing in Japan. The use of the cake was as a feed for
cattle, poultry and hogs has increased to a very considerable
extent as well as the use for fertilizing purposes. New uses
for the oil cake are in the manufacture of certain brands of
soy sauce and miso.
“Many Japanese experiment stations with animal
husbandry divisions have been using bean cake in feeding
experiments cattle, hogs and poultry, especially the latter
two. Several private animal concerns have been using bean
cake in their feeding rations and have experiments going on
for the use of increased amounts of bean cake in the rations.
This is especially true of hog and poultry farmers.”
Pages 6748-6749. This is a letter dated 10 Dec. 1930
from P.H. Dorsett in Peiping, China, to Mr. T.D. Peyne,
Yungchang, Yunnan Province, China.
“Dear Sir: A short time ago Mr. Paul O. Nyhus,
Agricultural Commissioner, U.S. Department of Agriculture,
Shanghai, China, sent me a copy of your most interesting
letter under date of July 30, 1930, addressed to him.
“My son [Jim / James] and I were in China in 1924-26
exploring for plants and Mr. W.J. Morse and I spent almost
all of 1929 and three months of 1930 exploring in Japan. Mr.
Morse is at present in Dairen, Manchuria...”
“Since the U.S. tariff went into effect in 1930, most
of the oil mills are adding 5% corn or kaoliang meal to the
soybean meal which then goes into mixed feed. The tariff on
mixed feeds is $3. per ton whereas the tariff on soybean oil
cake or meal is $6. per ton.
“Contrary to information in old publications on
Manchurian soybeans, Dairen oil mills now consider the
beans from South Manchuria superior to North Manchurian
beans for the production of oil. The Kingan variety grown in
the Kaiyuan district is considered the best oil variety. Even
the native Manchurian varieties grown in the Kaiyuan district
are considered superior to North Manchurian varieties.”
Pages 6766-6767. This is a letter dated 11 December
1930 to Dr. David Fairchild, 4013 Douglas St., Coconut
Grove, Florida, from P.H. Dorsett, Peiping, China.
“Dear Doctor Fairchild: I have let up from the regular
every-day grind for a few minutes, not only to let you know
that your two good letters, dated October 6th and 14th, have
been received and enjoyed immensely, but also to give you
the good news about the Chinese white bark persimmon sent
in by Meyer about 1909, as I remember.”
Page 6798 (15 Dec. 1930) Dairen, Manchuria. “W.J.
Morse’s notes: In the morning we went to Chinese Customs
to arrange for passing of parcels through Chinese Customs
from Dairen to Yokohama. The officer in charge, a Japanese,
upon looking over the letter from the American Consul and
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the contents of the parcels, at once phoned the chief engineer
to pass all of our parcels without examination. Although
Dairen is a free port for entry, it is not a free port for export
as export duties are levied on various articles going out from
Dairen through Chinese Customs.
“After lunch we met Mr. Furusawa, manager and one of
the directors of the Nisshin Oil Company of Dairen. He had
just returned from Europe after a six months tour looking
over the soybean oil situation in various European countries.
The soybean situation was during the past season and is
at present very unusual. This has created a very unusual
soybean situation throughout Manchuria, and it is hard to
predict just where the Manchurian bean situation will pick
up or the effect the unusual conditions will have on the
industry.”
Page 6801. “Kalgan is the gateway to Mongolia, and we
understand, was, some years ago, a much better business city
than it is now.”
Pages 6802-6803 (16 Dec. 1930). Dairen, Manchuria.
W.J. Morse’s notes: From our talk with Mr. Takemori it
is evident that very close watch is being kept on soybean
acreage and production in America. The increased tariff on
soybeans and soybean oil cake was a severe blow to the
Manchurian soybean situation and has strengthened the
belief in Manchuria that America is to become a rival of
Manchuria in the soybean trade.”
Pages 6804-6805 (17 Dec. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: In the morning we visited Mr. Saito
and Professor Matsushima at the S.M.Ry. It was thought by
Mr. Saito that we should look up soybean oil cake utilization
in Japan and he said he would write several letters of
introduction to experiment stations and private concerns in
the Kyoto and Tokyo districts.
“We visited the office of the Soybean Oil and Oil Cake
Association where we met the secretary, Mr. T. Nakanishi.
The tariff question was brought up first and then the great
increase in acreage of soybeans in America. The tariff is
looked upon as an indication that America is to become a
soybean producing country and will take away much of the
European soybean trade from Manchuria.”
Pages 6806-6807 (18 Dec. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: We left at 10:00 a.m. in the morning
on the steamer Hongkong Maru for Kobe. At the pier were
many officials of the Agricultural Bureau of the South
Manchuria Ry. and of the Soybean Oil and Oil Cake Dealers
Association to see us off. Mr. Saito of the S.M.Ry. gave us
several letters of introduction to experiment stations, private
concerns, and the Imperial Department of Agriculture that
we might make a study of the utilization of soybean oil
cake in Japan. He advised that most of this is in the Tokyo
and Kyoto districts and that it would be well worth our
while to look over this work. The South Manchuria Ry. is
doing considerable work to increase the use of soybean oil
cake throughout Japan. It is feared that the American tariff

and increased acreage in America will seriously affect the
Manchurian oil cake market and another outlet for the bean
oil cake must be found.” Address: Agricultural Explorers,
USDA, Washington, DC.
2859. Dorsett, P.H.; Morse, W.J. 1930. Morse returns to
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6825 (23 Dec. 1930). En route Kyoto to
Tokyo, Japan. “W.J. Morse’s notes: We left Kyoto on the
8:21 a.m. express for Tokyo arriving at the Tokyo Station at
4:55 p.m.”
Page 6830-6831. This is a letter dated 25 Dec. 1930
from P.H. Dorsett in Peiping, China, to W.J. Morse [probably
in Japan]. “I was surprised to learn of your trip to Harbin
but glad to learn that you had a good time, saw a lot and
got a lot of information and pictures even if you and Mr.
Suyetake did almost freeze. I am especially glad that you
saw Mr. Skvortzow and feel sure that you found him a most
interesting fellow. I had not heard that he had dropped his
research with soybeans.
“I note that you say ‘I have now completed the movie
story of soybeans in Manchuria.’ Of course in so far as the
actual making of the movie negative is concerned, you are
correct, but dear friend please allow me to suggest, that from
my experience your trouble and work have just begun.”
Page 6832-6833. This is a letter dated 10 Dec. 1930
from W.J. Morse, c/o American Consulate, Dairen,
Manchuria, to P.H. Dorsett, c/o Wagons-Lits Hotel, Peking,
China. “We made a trip in North Manchuria and spent three
days in Harbin (Suyetake and I nearly froze). We covered a
lot of ground and saw and collected a nice lot of seed as well
as some excellent pictures, both movies and stills. I have
now completed the movie story of soybeans in Manchuria.
Also secured an abundance of data on soys. Am just at the
soybean saturation point and hope to clean up shortly and
wend my way back collecting some stuff Mr. Saito put me in
touch with after he spent a month of study of investigations
in Japan on the utilization of soybeans and oil cake. Saw
Prof. Skvortzow and he wished to be remembered to you. He
dropped his work on soybeans about 2 years ago.”
Page 6844-6845 (26 Dec. 1930). Tokyo, Japan. “Mr.
Morse’s notes: We went to the office of the S.M.Ry. with
a letter from Mr. Sato of the Dairen office to Mr. Ohbuchi,
Director of the Tokyo office... Mr. Matsuda stated that Japan
imported Manchurian soybean oil cake to the value of about
¥40,000,000 yearly. About 80 per cent of this cake is used for
fertilizing purposes and the remaining 20 per cent for cattle
and poultry feed, and a small amount for the manufacture of
soy sauce and miso.
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“For the past two years the S.M.Ry. has encouraged
experiments in the greater utilization of soybean oil cake
for cattle, hogs and poultry with private concerns and
experiment stations. Many such experiments have been
carried on in the Tokyo and Chiba districts but as yet no
official results have been published. Mr. Matsuda advised he
would write up data giving the ratio of the various ways in
which soybean cake or meal is now used in Japan and also
would put us in touch with animal industry experts who have
been conducting extensive feeding tests with this product.
“After lunch we visited the office of the Honen Seiyu
Co., Ltd., where we met the general manager, Mr. Shosaburo
Ishii to whom we had a letter of introduction from Mr. Sato
of Dairen. The Honen Co. is strictly a soybean oil milling
concern using the German benzin [benzine] extraction
process and has one mill at Dairen, Manchuria, one at
Shimizu, Japan, and one at Narue [?] (near Osaka), Japan.”
Note: An extensive search of the Web in both English
and Japanese by a native Japanese speaker is unable to find
a place named “Narue” (or “Harue” or “Marue”) anywhere
near Osaka.
“The Honen Mills crush about 1,000 tons of Manchurian
daily, producing nearly 8,000,000 sacks (84¼ lbs. per bag)
and 3,000 cans of oil (½ gallon each)... Before the 1930
U.S. new tariff much meal was shipped to the United States
but none is shipped now. Considerable meal is shipped to
England, Denmark and India.
“The Honen Co. has issued several pamphlets giving
directions for the use of the oil meal in manufacturing soy
sauce and some kinds of miso, and also for the feeding of
cattle, hogs, and poultry.
“This company does not allow visitors in any of its
mills. While at Dairen we tried to visit their plant near the
S.M.Ry. storage yards, but were told that no one was allowed
to go through the mill.”
Page 6953-6954
Page 7070 (31 Jan. 1931). Tokyo, Japan. “W.J. Morse’s
notes:... we met Professors Matsuzaki and Honda who gave
us much information and some publications concerning
wild legumes and grasses in the Japanese Empire. With
reference to the wild soybean, both botanists stated that
they knew of only one species, Soja ussuriensis. They had
not found or heard of S. tomentosa or S. gracilis which
Professor Skvortzow of Harbin, Manchuria, said occurred in
Manchuria. They are inclined to believe that the two species
are varieties of Soja ussuriensis.”
Page 7138-7139 (9 Feb. 1931). Tokyo, Japan. “W.J.
Morse’s notes: With reference to species of the wild soybean,
Dr. Nakai stated that he knows of only one = Soja (Glycine)
ussuriensis. He had never heard of S. tomentosa or S.
gracilis which Prof. Skvortzow of Harbin stated are found in
Manchuria. He is rather inclined to believe that such species
are varieties or subspecies of Soja ussuriensis.” Address:
Agricultural Explorers, USDA, Washington, DC.

2860. Dorsett, P.H.; Morse, W.J. 1930. Miso in Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6820-6821 (21 Dec. 1930, Kobe, Japan.
Mr. Morse’s notes). “Mr. Saito at Dairen had advised us that
there were many places in Kobe where meat was preserved
in soybean miso.” Had no difficulty in finding three such
places, where “we found the men busy in packing meat in
white miso. In the Kobe and Kyoto districts white miso is
manufactured quite extensively. Small meat shops are the
only establishments putting up the miso-preserved meat.
For this product beef is used and white miso. Small slices of
beef about the size of the palm of the hand and about ¼ inch
thick are placed on a layer of miso (about ¼ inch thick), then
a layer of miso and another layer of meat. About 1½ pounds
of beef are packed with miso in each tub which sells for two
yen. The meat is best after being preserved in miso about
7-10 days and does not keep well after two weeks except in
rather cold weather. Miso preserved meat is always boiled.
White miso is always used for preserving fish and meat
(beef) while red miso is used for preserving vegetables, the
red miso being considered too salty for meat. Several meat
shops were visited and we always found the same products
and same methods of preserving the beef. Apparently this
product is very popular in the Kobe district. At one of the
shops we were advised that there are some miso-meat
preserving places in the Tokyo district.” Photo: Small tubs
of miso preserved meat displayed in front of a meat shop in
Kobe.
Pages 6822-6823 (22 Dec. 1930, Kyoto, Mr. Morse’s
notes). At the Imperial Agricultural College they met Isawo
Namikawa, Professor of Horticulture, who said that Kyoto
is noted for several special soy products such as white miso,
soy sauce, and natto. Kyoto soy sauce is lighter in color, not
so heavy, and not quite as salty as soy sauce made in other
parts of Japan. “In looking around Kyoto in our little spare
time we saw no places where meat is preserved in miso.”
Page 6826 (24 Dec. 1930). Tokyo, Japan. “W.J. Morse’s
notes:
“In the course of our wanderings we found a small
meat shop where beef was cured in white miso. This idea
was brought from Kobe and the same method followed. The
owner of the shop said there were a few such places about
Tokyo.”
Page 6847-6848 (27 Dec. 1930). Tokyo, Japan. “W.J.
Morse’s notes: Two places were visited where beef is
preserved in white miso. This method we were told was
brought from Kobe and there are only a very few places in
Tokyo. The places visited today were rather a combination
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meat shop and restaurant.
“The beef is cut in this slices and only white miso is
used as is done in the Kobe district. Neither of the shops
had ever tried red miso as they consider it too salty, nor
had they tried preserving pork in either red or white miso.
It was thought that pork could be preserved as well as beef
in white miso. The miso-preserved meat is only broiled.
The white miso is used only in preserving different kinds
of fish and beef while red miso is used only for preserving
vegetables. Meat and fish will not keep more than one month
in white miso and vegetables preserved in red miso will keep
indefinitely.
The meat is preserved in small wooden tubs with
alternate layers of miso and slices of beef. Each tub holds
about two pounds of meat. The meat becomes well seasoned
through in about one week and is at its best in 7-10 days. In
warm weather the meat will hardly keep two weeks.
“In visiting the food department of one of the large
department stores we found a special sale was on with miso
preserved meat in two-pound tubs and one-pound boxes. The
meat was packed in the miso by the meat department of the
store. We also found various kinds of fish preserved in white
miso. In some cases, as salmon and tuna, slices of fish were
used while with small fish as the tai (porgy [red seabream])
the entire fish was preserved.”
Pages 6931-32 (7 Jan. 1931). Morse went to the Imperial
Department of Agriculture in Tokyo and met the director, Mr.
A. Manabe, who provided information, statistics, and recent
publications on soybean acreage, production, utilization,
and industries in Japan, Chosen [Korea], and Taiwan. These
are the most complete yet received. Mr. Manabe stated that
soybean acreage and production is gradually decreasing in
Japan proper. This is due mainly to the increased acreage
of more intensive farming, especially truck crops and rice.
However the acreage of soybeans for green manuring
purposes is increasing rapidly, especially in the southern half
of the main Island and Kyushu Island.
Japan proper produces more than 2,500,000 koku of
soybeans but uses over 7,500,000 koku; the difference
is imported from Chosen and Manchuria. The soybeans
imported from Manchuria are “are of much lower quality
than beans from Japan proper and Chosen and are used
primarily for the manufacture of soy sauce, miso, bean oil
and bean cake. The beans from Japan proper and Chosen
are utilized primarily for food, such as bean curd (Tofu),
confections, flour and green vegetable beans. The following
table gives the ratio in percent of soybean utilization in
Japan:
Miso 22.7%. Soy sauce 22.7%. Bean oil and bean
cake 21.6%. Bean curd [tofu] 15.4%. Green vegetable
beans 0.8%. All other food uses 6.0%. Feeding purposes
6.2%. Green manure 2.5%. For planting [seed] 1.6%.
Miscellaneous uses (other than food) 0.5%. Note: These
figures total 100%. Thus, 22.7% of the soybeans used in

Japan are used to make miso, 22.7% are used to make soy
sauce, 21.6% are crushed to make soybean oil and cake, etc.
Page 6937 (10 Jan. 1931, Tokyo, Notes by Mr. Morse).
Spent most of the day in the Shinjuku district looking up
soybean products. “More String Natto in rice straw packages
was observed in this section than any we have visited. At the
stores we found considerable quantities of fish preserved in
white miso and also fish preserved in sake mash. The latter
is said to keep much longer than the miso preserved fish and
if it keeps long enough might afford a good article of export
to the United States, for undoubtedly it would prove far less
harmful than some of the products [alcohol] now used in
violation of the 18th amendment... Nearly all food stores
carried a variety of vegetables preserved in red miso.”
Page 6942-6943 (12 Jan. 1931). Kobe, Japan. “Notes
by Mr. W.J. Morse: Left on the 8:25 express last night from
Tokyo and arrived in Kyoto at 7:25 this morning. We had
planned to visit the Imperial Agricultural College [in Tokyo]
this morning but learned by phone that Prof. Kamikawa [?]
was not in so we left for Kobe to visit the Department of
Agriculture of that prefecturate.
“We met the director of the Bureau of Agricultural
Products, to whom we had a letter of introduction from
Mr. Sato of the South Manchurian Railway, at Dairen,
Manchuria. We were told that in the Kobe perfecturate [sic,
prefecturate] 11,719,550 kans [kan] of Manchurian oil cakes
are imported yearly and of this amount 5,084,204 kans are
used for feeding to cattle, hogs and poultry. One hundred
and fifty beef cattle are killed yearly in the Kobe district and
about one hundred thousand hogs are killed yearly in the
same district.
“Although soybean oil cake is fed to both cattle and
hogs the farmers hesitate to feed too much as it is said to
produce yellow fat which is not preferred by butchers.
The market demands a white fat, such as that produced by
feeding rice bran and wheat bran... Excellent results have
been had in using soybean oil cake for dairy cattle and
poultry.
“During the past five years, several small oil mills
in Kobe have been crushing Manchurian soy-beans for
oil and oil meal. At the present time none [?] of the mills
are crushing beans. One of the assistants of the Bureau
accompanied us to a large miso meat preserving place. This
establishment is a wholesale meat house and in addition
packs 5,000 to 6,000 tubs of miso preserved meat yearly.
“The proprietor said that about 3,000,000 tubs are sold
yearly. The small tubs, costing 70 sen each, hold about 2
pounds of beef. The meat will keep in cool weather about
one month but the meat is cured at its best in about two
weeks. It can be used from 7 to 10 days. The proprietor had
one of his men pack a small tub so that we could see the
method and take pictures. Afterwards he gave use the tub and
meat that we might try it.
“The Kobe district is noted for its fine quality of beef.”
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Three photos (p. 6946-47) show these small flat tubs.
Page 6945-46 (13 Jan. 1931). Kyoto, Japan. Visited
a large miso factory, where both red and white miso are
made. White miso is manufactured quite extensively in the
Kyoto and Kobe districts; it keeps only about 1 month in the
summer, but about 3 months in the winter. A table shows the
most famous forms of miso made in Japan: Sendai miso–red.
Kanto miso–red. Okazaki miso–black. Country miso–red.
Kinzanji miso–red. White miso–white.
Pages 7003-7004 (19 Jan. 1931). Tokyo, Japan. W.J.
Morse’s notes. “At evening supper we had for dinner beef
preserved in white miso. After broiling, the flavor of the meat
reminded one of that of the sugar cured hams of the Southern
States. The meat had been cured just eight days and was well
flavored through.”
Page 7116 (29 Jan. 1931). In a letter to Dorsett in
Peking, Morse states that the broiled, miso preserved beef
was “delicious” and tasted like ham. “I also had some white
miso preserved fish. Although it was good, I did not care
nearly so much for it as I did the beef.” Address: Agricultural
Explorers, USDA, Washington, DC.
2861. Arny, Albert C.; Hodgson, R.E. 1930. Grow more
soybeans in Minnesota. Minnesota Agricultural Extension
Division, Special Bulletin No. 134. 12 p. Dec. Revised in
1934, 1935, 1936, and 1937. [1 ref]
• Summary: “Production in the United States: Soybean seed
was introduced in the United States in 1804. Since 1900,
seed of a large number of varieties have been brought in,
but the crop was not important, except in limited areas,
until about 1912. With the introduction and development
of varieties maturing in from 90 to 160 days, production of
soybeans became practical in the United States, as it requires
almost the same climate and soil as corn.
“At first the crop was grown largely for seed, for hay,
and in combination with corn for silage. During the last few
years, the growing of soybeans with corn as a silage crop has
decreased materially, whereas their production for planting
as hay and pasture crops and for seed from which oil is
extracted has increased rapidly. The states leading in soybean
production, with acre yields, December price per bushel, and
value per acre at December 1 farm prices are given in Table
1.
“Soybean acreages in 1929 were: Illinois, 240,000
acres; North Carolina, 162,000; Missouri. 161,000; Indiana,
100,000; and Ohio, 49,000. This is a marked increase in
each state over the six-year average. Values of corn per acre
for the period 1924-29, at December prices were: Illinois.
$24.80; North Carolina, $20.60; Missouri, $20.80; Indiana,
$22.70: and Ohio, $26.80.
“In these states the values of soybeans per acre have
compared favorably with those for corn, and the cost of
production per acre is not far different. Considering all this,
there are advantages in favor of growing soybeans, one of

which is the effect on crops that follow.” Address: 1. Div.
of Agronomy & Plant Genetics; 2. Southeast Exp. Station,
Waseca.
2862. Kellogg, John Harvey. 1930. Soybeans as human food.
I. Good Health (Battle Creek, Michigan) 65(12):5-7. Dec.
Continued Jan. 1931. Paper first read at the meeting of the
American Soybean Assoc., held 11 Sept. 1930 at Urbana,
Illinois. [1 ref]
• Summary: Contents: Introduction. An age-long esculent.
The soybean is richer in protein than beefsteak. An
extraordinarily versatile food. The soybean replaces milk and
eggs as well as meat in China.
“Many years ago (1899), the USDA called upon me to
undertake the preparation of a vegetable meat. The Assistant
Secretary, Dr. Charles Dabney, wrote me, suggesting that the
navy bean might be used for the purpose. I found, however,
as I expected, that this legume was not suited for this. At that
time the soybean was not grown to any extent in this country.
I was wholly unacquainted with it, and so naturally sought to
find in nuts, especially the peanut, a solution to the problem,
and succeeded in producing a vegetable meat, Protose, of
which several thousand tons have been since made and
consumed.
“But the introduction of the soybean renders quite
unnecessary any other substitute for flesh meats. As a matter
of fact, the protein rich foods of vegetable origin, such as
nuts, which the soybean resembles, as Professor Sherman of
Columbia University suggests, are not meat substitutes, but
are the original meats for which the flesh of animals became
a substitute when the glacial cold of the Ice Age drove our
prehistoric forbears into the caves and grottoes of Southern
Europe.
“The proteins of the soybean are, according to
McCollum, distinctly more valuable from the point of view
of nutrition than are those of the other legumes. The work
of my own laboratory as well as that of others has shown
that this bean is almost unique among seeds in its vitamin
content.” Address: Battle Creek, Michigan.
2863. Morse, W.J. 1930. Hokubei gasshû-koku ni okeru
nô- seisan narabini riyô no genkyô [The present situation
of soybean production and utilization in the USA]. Tokyo:
Daizu Kogyo Kenkyu-kai (Soybean Industry Research
Institute). 18 p. Translated by Yoshi Takamori. [Jap]
• Summary: Based on a lecture by Morse on soybean in
Dairen, Manchuria. Address: USDA, Washington, DC, USA.
2864. Barr, J.E. 1930. Soybean industry is rapidly developing
in United States. Yearbook of Agriculture (USDA) p. 487-88.
For the year 1930.
• Summary: The industrial value of soybean oil and meal,
soybeans for human food, and the need for crushers of a
constant supply of beans, are pointed out. “Soybean oil
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is a semidrying oil. At present about 75 per cent of the
soybean oil used in the United States, both domestic and
imported, is used by the paint and varnish industry and in
the manufacture of linoleum, oilcloth, and artificial leather.
Smaller quantities are used in the manufacture of liquid
soaps, printer’s ink, and other products.” The soybean meal
“obtained from crushing a ton of soybeans is worth 50 per
cent to 60 per cent more than the oil.” Address: Assoc.
Marketing Specialist, Bureau of Agricultural Economics.
2865. Burlison, W.L.; Nolan, A.W. 1930. Farm crop projects.
New York, NY: The Macmillan Co. 458 p. See p. 223-40.
Chap. 9, Soy Bean Growing. [2 ref]
Address: 1. Head, Dep. of Agronomy, Chief in Crop
Production, Univ. of Illinois; 2. Prof. of Agricultural
Education, Univ. of Illinois.
2866. Grimes, J.C.; Sewell, W.E.; Taylor, W.C. 1930.
Soybean hay as a supplement to white corn and tankage
for growing and fattening hogs. Alabama Agricultural
Experiment Station, Annual Report 40:13-14. For the year
ending June 30, 1929.
• Summary: Progress reports of feeding trials. The second
and third reports are for work done by J.C. Grimes W.E.
Sewell. Address: Auburn.
2867. K. Muroshi, W.J. Morse, and K. Matsushima at
soybean seed fair. Kungchuling, Manchuria (Photograph).
1930. Undated.
• Summary: This digital photo, with caption and date, was
sent to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
2868. Mumford, H.W. 1930. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 43:1-296. For the year
ended June 30, 1930.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Ways being found to put
hay on high-profit basis (p. 36-37). Make progress toward
better quality of beans (p. 38-39). New soybeans give chance
to show worth in Illinois (p. 39-40). Nodule bacteria vary in
distribution and efficiency (p. 40-42). Commercial legume
inoculants differ widely in value (p. 42). Soybeans best
judged by long-time effect on soil (p. 42-43).
Livestock investigations: Soybeans at last find a place in
swine rations (p. 87-88). No faultless way to fatten hogs on
soybeans (p. 88-90). Soybean oil meal is poorly-utilized feed
for hens (p. 100-01).
Farm organization and management: High yields lower
bushel cost of growing soybeans (p. 168-71). Agricultural
economics: Two developments of interest in soybean
marketing (p. 183-84).
Farm mechanics: Losses vary widely in mechanical

harvesting of corn (p. 210-14; “As in previous years, the
study of harvesting wheat, oats, and soybeans has consisted
principally of tests to measure grain losses for the combine
and the binder-thresher methods”). Test new equipment
for artificially drying grain (p. 215-17). Address: Dean and
Director of the Station, Urbana, Illinois.
2869. Stewart, C.L.; Whalin, O.L.; Rickey, L.F. 1930.
Agricultural economics: Two developments of interest in
soybean marketing. Illinois Agricultural Experiment Station,
Annual Report 43:183-84. For the year ended June 30, 1930.
• Summary: “1. There is a prospect that higher import
duties on soybeans, soybean oil, and soybean meal will be
maintained for the protection of producers in the United
States than have as yet been imposed by any of the leading
countries using considerable amounts of these products. As
indicated in Table 42, Great Britain has had no duties on the
importation of these products. In Germany [law passed in
1925] and France [law passed in 1928] the duties have been
limited to soybean oil. In Denmark [law passed in 1924]
small duties have been levied on soybeans [2 cents per 100
lb] and upon the meal and related products [3 cents per 100
lb], the oil being admitted free. The Netherlands [law passed
in 1925] have the nearest approach to the United States in
comparative height of a soybean tariff wall.” In the USA, the
Fordney-McCumber tariff law, “which was in effect from
1922 to 1930, carried rates on each 100 pounds as follows:
soybeans 50 cents, soybean oil $2.50, and soybean oil cake
and oil-cake meal, free.” The new U.S. law [Smoot-Hawley
Tariff Act of 1930, passed 17 June 1930, and effective
immediately] is expected to carry the following higher rates
per 100 pounds: soybeans $2.00, soybean oil $3.50 but not
less than 45% ad valorem, and soybean oil cake and oil-cake
meal $0.30. Note: A tariff is defined as a government tax
on imports, designed either to raise revenue or to protect
domestic industry for foreign competition.
“2. Soybeans in Illinois have furnished a rather unique
example of marketing practice. Some of the leading millers
of the state put out contracts with farmers for the crops of
1928 and 1929 which guaranteed a certain minimum price
but left the farmer the option of selling for a higher price if
it was obtainable. While these contracts had several faults
from a practical point of view, they served the desired
purpose of greatly stimulating the production of soybeans
and establishing the industry of soybean processing on a
fairly stable basis so far as a commercial supply of beans
was concerned. Recently, however, market conditions and
the development of a soybean marketing association have
obviated the necessity for these contracts and they have been
withdrawn by the millers.”
Note: For more about this Soybean Marketing
Association see Rickey (1930a, 1930b), Lloyd (1930), and
Soybean Marketing Assoc. (1931). Address: 1-2. Agricultural
Economics; 3. Grain Marketing.
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2871. W.J. Morse and
USDA co-workers during
the period 1930-1934
(Photographs). 1930.
• Summary: (1) 1930–W.J.
Morse and P.H. Dorsett.
(2) 1930–W.J. Morse with
Japanese scientific (?)
men at the Kung Chuling
Experimental Station
in Manchuria. Note:
Kungchuling, Chilin ->
Gongzhuling, Jilin. (3)
1930 Oct.–Morse in Seoul
(Keijo) Korea. (4) 1930–
Aug. 27–W.J. Morse in a
field of soybeans near Pyong
Yang [Pyongyang], Korea.
Note: P’yongyang (Japanese
Heijo) is the present (2004)
capital of North Korea.
(5) 1933 Aug.–W.J.
Morse and Dr. John Gray,
agronomist from the
Louisiana Experimental
Station in Baton Rouge.
(6) 1933 Aug.–Thomas
Gilmore and John Gilmore,
soybean growers of
Sandersville, Georgia.
These digital photos,
with captions and dates,
were sent to Soyfoods
Center by Joyce Garrison
(William Morse’s
granddaughter) of West
Hartford, Connecticut (July
2004).

2870. William Morse in Dairen, Manchuria (Photograph).
1930.
• Summary: This photo shows Morse holding a large,
round soybean oil cake from a Chinese oil mill in Dairen,
Manchuria.
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).

2872. Dorsett, P.H.
1931. Re: Work in
Peiping. Returning home
(Document part). In: P.H.
Dorsett and W.J. Morse.
1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Jan. 28. Unpublished log.
• Summary: Pages 7108-7109 (4 Feb. 1931). Letter from Mr.
P.H. Dorsett, Peiping, China, to Mr. W.J. Morse, c/o Imperial
Hotel, Tokyo, Japan.
Dear Morse: Your letter under date of January 28th

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1101
reached me on February 2nd and early this morning yours of
the 29th same to hand.
“I am just about as busy as I have been at any time since
leaving home about two years ago.
“We continue our weekly visit to the persimmon storage
yard and continue to get more or less imperfect charts due to
one cause or another.”
“But even in the face of all this interesting work, I am
going to take the time this morning to answer your letters,
for more than likely this will be my last letter to you on this
side of the Pacific, for I assume from your letter received this
morning that you are sailing from Yokohama on February
17th for the good old U.S.A.
“Yes, Mr. Ryerson not only wants us to complete our
work within the allotment, but specifically states that this
must be done, as there are no additional funds which are to
be had for this work, or words to that effect.”
“Your comments about your recent experience with
white miso are extremely interesting.
O! What a display you will be able to make with
soybeans and soybean products when members of the
Association [ASA] convene in Washington next year. But
you will have to get busy on this almost immediately after
your return or you will not be ready with your ‘show’ and it
surely is destined to be some show!
“Best wishes from all in Peiping, including Peter Liu, to
all in Tokyo, including Mr. Suyetake.
“Very sincerely, P.H. Dorsett.
PHD/rd.
Note: Ruth, Palemon H. Dorsett’s daughter-in-law (the
widow of Dorsett’s son), served as Dorsett’s secretary–she
typed this letter- and general helper throughout this trip.
Address: Agricultural Explorer, USDA, Washington, DC.
2873. Los Angeles Times. 1931. Why import soy? We can
grow this bean to perfection. Jan. 11. p. J6.
• Summary: This article seems to be based on: Morse, W.J.
1927. “Soy beans: Culture and varieties.” USDA Farmers’
Bulletin No. 1520. 34 p. April. It begins: “Californians are
accustomed to thinking of the soy bean as a cover crop. It is
interesting to note that in its native land, Manchuria, this use
of the soy bean is of small importance.” There the soy bean
is used mainly as a food product; only the by-products, such
as bean cake and straw, are used as fertilizer.
Food products include a paste [jiang], fermented
for about 2½ months, soy [sauce], bean curd [tofu], dry
bean curd cakes, bean curd wafers, flour, and “milk.” The
expressed oil is used locally mainly for illumination [in
lamps]. The better grades are used for cooking and the poorer
grades for lubricating, for making printer’s ink and varnish,
and “as a waterproofing material in the manufacture of cloth,
paper umbrellas, and lanterns.
The bean cake is used to fatten pigs and cattle. In Japan,
the cake is used as a fertilizer for mulberry trees and rice

fields. “In Manchuria the cake is crushed and mixed with oil
and arsenic and placed on the roots of trees to poison insect
pests.” This insecticide is used to kill the pests that injure the
wild trees where silkworms live.
The soy bean was grown in the United States as early as
1804, but only as a curiosity. In Europe it was mentioned as
early as 1790. The soy bean first became known worldwide
during the war between Russia and Japan [1904-05]. During
the war, the many troops quartered in Manchuria created a
large demand for soybeans as food. Local farmers increased
their acreage. But after the war they found they had a surplus
that was for too great for the demand in the local market or
the Orient. The price dropped and a trial shipment was sent
to London. The timing was perfect, since English vegetable
oil mills were running part time because of a small crop of
cottonseed and the failure of linseed in the USA and the
Argentine. For the rest of that season, the English mills ran
full time on soy beans.
2874. Dorsett, P.H.; Morse, W.J. 1931. Morse in Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6953-6954 (14 Jan. 1931). Himeji and
Tatsuno, Japan. “W.J. Morse’s notes: Left Kyoto at 8:33
A.M. for Himeji and went at once to the Hyogo Animal
Industry Experiment Station where we had a letter of
introduction from Mr. Sato of the S.M.Ry., Dairen, to Prof.
Makino, the director. We found that Prof. Makino was ill
in bed with influenza. His assistant, Mr. Onuma, took us in
charge and explained the feeding experiments with soybean
products.
“The station was established in 1921 and conducts
breeding and feeding experiments with dairy and beef
cattle and hogs. Soy sauce mash (after the sauce has been
pressed out), bean curd mash [okara] and soy bean oil cake
have been used in mixed feeds for cattle, hogs and poultry
since the founding of the station. The South Manchurian
Ry. through Mr. Sato’s visit last fall, arranged cooperative
experimental work in which larger amounts of soybean oil
cake are used. Mr. Onuma kindly gave us the standard feed
formulas used at the station for dairy and beef cattle, hogs
and poultry. In all of these soybean oil cake has an important
place.
“In this section farmers formerly used whole soybeans
for cattle and hog feed but now soybean oil cake is
wholly used as it is much cheaper. However, about 80%
of the soybean oil cake imported in the district is used for
fertilizing purposes in the rice paddies. The farmers use
soybean [curd] mash [okara] and soybean sauce mash.
As there is a section (Tatsuno) nearby where soy sauce is
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extensively manufactured there is an abundance of mash
which sells at the present time for 3 sen per kan. When used
for feed much of the salt is removed by soaking the mash
which is fed only to hogs and cattle. As roughage, genge
(Astragalus sinensis) is used as silage.
“Mr. Onuma thought we should visit the Tatsuno soy
section as the factories make a light colored sauce quite
different from the sauce made in other parts of Japan.
He gave us a card of introduction to Mr. Yokoyama,
the secretary of the Tatsuno Soy Sauce Manufacturers’
Association. This Association consists of sixty factories
in the Tatsuno region, all making the light colored sauce.
These factories use about 200,000 koku (1,000,000 bushels)
of soybeans yearly. Light colored soy sauce is said to have
a higher flavor and does not color the food in cooking. It is
used most extensively in the Kyoto and Kobe districts and
along the shores of the Inland Sea.
“We were taken to one of the largest soy sauce factories
(Asahi Shoyu Corp.) by Mr. Shizu Tada, chemist of the
Association. The manager of the factory took us through the
entire plant which covered a very large acreage. The factory
has adopted the latest methods and machinery and at present
is enlarging the plant.”
Page 7011-7012 (22 Jan. 1931). Chiba, Japan. “W..J.
Morse’s notes: We left early in the morning for China where
the Imperial Dept. of Agriculture’s Animal Industry farm is
located. We had letters of introduction to the director. Dr.
Kimura, from Mr. Sato, S.M.Ry. Dairen and Mr. Matsuda,
S.M.Ry. Tokyo.
“The Animal Industry farm. known officially as the
‘Zootechnical Experimental Farm’ is located on the outskirts
of Chiba and has about 65 hectares of land. It is a similar
institution to the U.S. Dept. of Agriculture Animal Industry
Farm at Beltsville, Maryland. The station has well equipped
laboratories for chemistry, dairy and meat products, forage
crops, and also some up-to-date dairy and cattle barns and
poultry houses. Experimental work is carried on with dairy
and beef cattle, hogs, rabbits, poultry and bees.
“In the dairy cattle work, Holsteins are used and some
very high grade stock for breeding has been imported from
the U.S. Soybean oil meal to the content of 20% is used
in the standard dairy mash, Up to the present year, cornsoybean silage was used–80% corn and 20% soybeans.
The growing of silage crops was discontinued because of
insufficient land. In the dairy products line, experiments are
being conducted with butter, cheese, milk powder, condensed
milk, milk casein and even soy sauce. Milk casein and soy
sauce are made from skimmed milk.
“With hogs, the Middle White Yorkshire breed is chiefly
used although some work is being done with the Berkshire,
Du Roc [Duroc] and Poland China breeds. About 5%
soybean oil meal is used in the standard hog mash.
“The station is doing a very considerable amount of
work with poultry. Soybean oil meal with minerals in the

standard mash has given more economical results and better
quality eggs than fish meal. A large number of experiments
are being run with soybean oil meal for egg and flesh
production.
“Several breeds of rabbits or hares from European
countries, America, Japan and New Zealand are being bred
and fed for fur and flesh production. Soybean oil meal and
soybean curd mash [okara] are used in some of the feeding
experiments.
“In feeding experiments with hogs, poultry, dairy
and beef cattle, and rabbits, soybean meal, soybean curd
mash, and soy sauce mash are used in varying amounts in
comparison with fish meal. Soy sauce mash is used only in
hog and cattle feeding work.
“We were given several publications containing results
of feeding tests in which soybean oil meal, soybean curd
mash, soybean hay, and soy-corn silage were used.”
Pages 7106-7107 (4 Feb. 1931). “W.J. Morse’s notes:
We called on Dr. Ryoji Iwajumi, Chief of the Animal
Husbandry Department of the Tokyo Imperial College of
Agriculture, to whom we had a letter of introduction from
Mr. Sato, S.M.Ry., Dairen, Manchuria. Dr. Iwazumi is held
the best authority on forage and feeding experiments of
Japan. During the past season he visited the U.S. Dept. of
Agriculture and several of the state experiment stations to
study animal industry problems. especially dairy and beef
cattle.
“At present soybean seed is used in many sections of
Japan as feed for horses and work cattle. The beans are
always soaked first. Experiments comparing soaked beans
and cooked beans indicate no advantage in cooking. More
farmers are beginning to use the [soy] bean oil cake or meal
in place of beans. As high as 20% of soybean oil meal can
be used in mixed feeds with safety but usually 5-10% of the
bean oil meal is used in mixed feeds for hogs, poultry, and
dairy and beef cattle.
“Dr. Iwazumi stated that the present forage resources
will be sufficient to take care of the increase of beef and
dairy cattle for several years at the present rate of increase.
As forage, mostly wild grasses and legumes (especially
Kudzu) are used. In sections where genge clover is grown in
the rice paddies for green manure, the top of the clover is cut
and used for forage. No soybean hay is used.
“No experiments have been made and there is no
practical experience to go by in the matter of the hardness of
pork in feeding soybeans or soybean oil meal. Dr. Iwazumi
stated that Japanese farmers never feed soybeans to hogs,
bean oil meal being used only in mixed feeds for hogs.
“We were given publications showing the production of
various grains in Japan that can be used for animal feeding
and the per cent of each and its products such as bran that is
used for animal feed.”
Page 7070 (31 Jan. 1931). Tokyo, Japan. “W.J. Morse’s
notes:... we met Professors Matsuzaki and Honda who gave
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us much information and some publications concerning
wild legumes and grasses in the Japanese Empire. With
reference to the wild soybean, both botanists stated that
they knew of only one species, Soja ussuriensis. They had
not found or heard of S. tomentosa or S. gracilis which
Professor Skvortzow of Harbin, Manchuria, said occurred in
Manchuria. They are inclined to believe that the two species
are varieties of Soja ussuriensis.”
Page 7138-7139 (9 Feb. 1931). Tokyo, Japan. “W.J.
Morse’s notes: With reference to species of the wild soybean,
Dr. Nakai stated that he knows of only one = Soja (Glycine)
ussuriensis. He had never heard of S. tomentosa or S.
gracilis which Prof. Skvortzow of Harbin stated are found in
Manchuria. He is rather inclined to believe that such species
are varieties or subspecies of Soja ussuriensis.” Address:
Agricultural Explorers, USDA, Washington, DC.
2875. Morse, W.J. 1931. Visit to Kyuemon Hayakawa
Miso Co. in Okazaki, Japan, and soybean oil meal feeding
experiments (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. See p. 6997-7000.
Unpublished log.
• Summary: W.J. Morse took notes and photos of his visit
to Okazaki on 16 Jan. 1931. He was told by an innkeeper
in Okazaki that there are “two factories in Okazaki making
the famous Okazaki black miso... We found the Kyuemon
Hayakawa Miso Co. factory about 3 miles from the inn. The
master of the factory took us through the plant and explained
each step of manufacture. Okazaki miso is made entirely
from soybeans while other forms of miso are made from rice
and soybeans. It takes twenty months to cure black miso.
This company sells about 50,000 kan yearly.
“Okazaki miso keeps indefinitely and is used in making
soups and preserving vegetables. At breakfast at the inn this
morning we had black miso soup and found it had a much
better flavor than red miso soup. The black miso is also
sometimes used in making forms of soy sauce [tamari] by
adding water.
“After our visit too the miso factory we went to Ango
where the main agricultural experiment station of the Aichi
Prefecture is located. We met the director, Mr. Shinto Kanai,
to whom we had a letter of introduction from Mr. Sato,
S.M.Ry. [South Manchurian Railway], Dairen. The work
carried on by this station consists of animal husbandry
(mostly poultry and hogs), horticulture, chemistry and soils,
and rice breeding.
“The station has used soybean oil cake in feeding
experiments with cattle, hogs and poultry about ten years.
For five years it has cooperated with the S.M.Ry. in soybean
oil cake feeding experiments. At the present time quite

a lot of work is being done in soybean oil cake feeding
experiments with poultry.
“Aichi Prefecture is one of the leading poultry sections
of Japan. In Japan there are 46,000,000 head of poultry, of
which 6,000,000 are in the Aichi Prefecture. Poultry feed
consumed in this prefecture amounts to Yen 18,000,000
yearly, of which nearly 40 per cent is produced locally. About
Yen 8,000,000 of soybean oil cake is used in the prefecture
but largely for rice paddy fertilizer. However the use of the
cake for cattle and poultry feed is increasing rapidly.
“The station is doing no work with soybeans [edamamé]
with are grown only on the edges of the rice paddies by the
farmers. The crop is raised for seed which is used in the
home manufacture of miso, soy sauce and bean curd. Several
varieties are grown by the farmers and Mr. Kanai said he
would collect some and send us.”
Page 6999: “Negative #46448. Soja max. soybean miso
(Black) Okazaki, Japan. Okazaki black miso made wholly
from soybeans curing in the large wooden casks or tubs. The
material cures in these casks or tubs twenty months before
it is ready for use.” The cask is held together by many wide
braided bamboo hoops. The cask is several feet taller than
the miso maker (wearing an apron with a crest symbol or
mon on the front) standing next to it. The top of each cask is
piled high with about 1,200 pounds of stones to weight the
miso.
Page 7000. “Negative #46449. Soja max. Black soybean
miso curing in casks, Okazaki, Japan, January 16, 1931,
D&M.
“Negative #46450. Soja max. Black miso curing in
wooden containers at Okazaki, Japan, Jan. 16, 1931, D&M.
Okazaki back miso is made wholly from soybeans and
cured in large wooden containers as shown here and in the
two previous pictures. Black miso is used in soups, and in
preserving vegetables. 1200 pounds of stones are used to
weight the miso material.”
Page 7002 (Sat., 17 Jan. 1931). Tokyo, Japan. “W.J.
Morse’s notes: On our way to the S.M.Ry. office we stopped
at the Dollar Steamship Line Office to see about reservations
for San Francisco.
At the S.M.Ry. office, Mr. Matsuda, agricultural
engineer, advised that a special conference on soybean
oil cake feeding experiments was to be held the coming
Wednesday at the Hog Breeding Farm at Tachikawa. He
thought it would be well worth our while to collect data on
the experiments to be seen and discussed. It was stated that
many of the experiments in which excessive amounts of
soybean oil cake were used had not turned out very well. We
were given some more publications relating to the results
obtained in feeding soybean oil cake, soybean curd mash
[okara] and soy sauce mash to cattle, hogs, and poultry.”
Page 7005-7006 (20 Jan. 1931), Tokyo and Tachikawa,
Japan. “W.J. Morse’s notes: We called at the S.M.Ry. Office
where we met Mr. Matsuda and some other men who were
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going to visit the Hog Breeding Farm at Tachikawa. Arriving
at the farm we were met by the director who first gave us the
results of the soybean oil cake feeding experiments up to the
present time.
“Four series of feeding experiments with hogs and pigs
are being run, using different percentages of boiled rice,
barley and soybean oil meal in the standard feeding mash.
With young pigs the different variations of mash are given in
addition to the mother’s milk. With young pigs the feeding
experiments were started when the pigs were two (2) days
old.
“From 3-5 weeks the young pigs fed mash with the
40% soybean oil meal made very rapid gains but then began
to develop serious stomach trouble (is it any wonder with
a 40% bean cake feed?). After four to five weeks all of the
pigs had died which were on the 40% bean cake meal feed.
Knowing the high content of protein (44-46%) of soybean
oil meal, it seems rather a drastic move on the part of the
experimenters to start 2-day old pigs on mash containing
nearly one-half highly nitrogenous feed.
“In the standard mash used by the station rice bran,
barley bran, wheat bran, corn meal, soybean oil meal, fish
meal, salt, and calcium carbonate are used. The analysis of
this feed is as follows:
“Standard Hog Mash.
“Moisture 10.26%
“Protein 17.13%
“Fat 8.79%
“Carbohydrates 43.60%
“Fiber 7.24%
“Nutritive Ratio 1:5.16”
Page 7007-7008 (21 Jan. 1931) Tokyo, Japan. “W.J.
Morse’s notes: We visited the Institute of Physical and
Chemical Research where we met Dr. U. Suzuki, Prof. of
Biological Chemistry at the Tokyo Imperial University and
Chief Chemist at the Institute of Physical and Chemical
Research, to whom we had a letter of introduction from Mr.
Sato, S.M.Ry. Dairen.
“The S.M.Ry. Bureau of Agriculture has a special
cooperative relationship with the Chemical Division of the
Institute through which Dr. Suzuki is making a thorough
study of the utilization of the soybean and its products. The
S.M.Ry. is especially anxious to increase the use of soybean
oil cake in Japan other than for fertilizing purposes.
“In his work, Dr. Suzuki has been especially interested
in the foods of the Japanese people. Next to rice the soybean
is the most important food. Ninety-seven per cent of the
food of Japanese people is vegetable, two percent marine
products, and one per cent meat. Of the vegetables, 12 per
cent in protein and 85 per cent carbohydrates, an extremely
wide nutritive ratio. Much of the vegetable protein is
supplied by beans, especially the soybean.
“Dr. Suzuki has done much experimental work in the
use of soy flour from extraction process bean cake or meal.

Much of the work has been done in cooperation with Tokyo
bakeries. The bakers have not been successful in making a
good bread containing more than 20 per cent soybean flour
and 80 per cent wheat flour.
“With reference to Soyamint, Dr. Suzuki advised that
this is a soy sauce substitute–one-half chemical and one-half
fermentation. We were given considerable data on other
soybean products and also publications.”
Page 7030-7031 (17 Jan. 1931, Tokyo). In a letter to
Dorsett in Peiping, China, Morse comments on the two
factories making black miso in Okazaki.
Page 7053 (27 Jan. 1931). Morse notes in a cover
letter accompanying two parcels sent from the American
Consulate in Tokyo to Mr. K.A. Ryerson, Foreign Plants,
B.P.I. [Bureau of Plant Industry], Washington, DC: “Of the
products the most interesting is the famous Okazaki Black
Miso under [product] numbers 6670 and 6671 which were
obtained on a recent trip to Okazaki to learn the process of
manufacture. This form of miso is the only one made wholly
from soybeans as other forms are made with soybeans and
rice. Black miso has been made at the same factory for
about three hundred years and no improvements have been
made in the methods of manufacture.” Address: Agricultural
Explorers, USDA, Washington, DC.
2876. Dorsett, P.H.; Morse, W.J. 1931. Re: Death of Charlie
Lee (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Jan. 22. Unpublished log.
• Summary: Pages 7218 to 7219. This is a letter dated 22
Jan. 1931 from J.L. Mahoney, Principal Clerk, Foreign Plant
Introduction, Bureau of Plant Industry, USDA, Washington,
DC, to P.H. Dorsett, c/o U.S. Legation, Peiping, China.
“You will, I know, be very sorry to learn of the death
of Charlie Lee, which occurred January 14. You will, of
course, remember Charlie who was Morse’s right hand
man in Forage Crops and was carrying on all his soy bean
work [at Arlington Farm, Virginia] during his absence.
Without question he will be missed very much by Mr. Morse
on his return.” Address: Agricultural Explorers, USDA,
Washington, DC.
2877. Morse, W.J. 1931. Re: Money. Returning home
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Jan. 28. Unpublished log.
• Summary: Pages 7112 and 7113 (28 Jan. 1931). Letter
from Mr. W.J. Morse, c/o American Consulate, Tokyo, Japan
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to Mr. P.H. Dorsett, c/o U.S. Legation, Peiping, China.
“I have gone over the expenses thus far and figured what
it would take to get me home and I figure roughly that it will
cost about $1000 more than I was assigned... I owe much to
Mr. Sato of Dairen for assistance in this work for if I had left
Dairen immediately for the U.S., as I thought I would do,
I would have missed a very important part of the soybean
work though it has been rather nerve-racking in collecting
the data.”
Page 7113: “When I think of the amount of soybean data
I have to assemble, I almost get cold feet for I recall what
work it takes to write a small bulletin and here are two years’
data to assemble.
“In your letter to Ryerson, a copy of which you sent to
me, you state you desire to have the glory, etc., accorded
to the first return. If that is your idea, I am going to hide
somewhere along my journey home and wait until you are
in Washington [DC] and then return. Glory, honor, etc.,
have not been in my mind for all I ask is to settle down with
my soybean and other legume work and work quietly and
in peace. Others can have the glory, but give me simply
soybeans.”
Mrs. Morse reminds her husband to thank Mr. Dorsett
for the clippings he has sent from time to time.
“In Ryerson’s letter I notice he advises you not to throw
rocks at St. Peter’s gates... I think in the spring, Dorsett, you
threw [roasted] soybeans [mame-maki] and St. Peter didn’t
hear you or thought it was hailing.”
“We trust this finds you all well and with best wishes
from all to all, I am
“Very truly yours,...” Address: Agricultural Explorer,
USDA, Washington, DC.
2878. Dorsett, P.H.; Morse, W.J. 1931. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 7062 (29 Jan. 1931). “Genge clover is
grown as a winter crop on the rice paddies while the soybean
is grown as a summer crop in the uplands and also in the rice
paddies in certain sections.
“The acreage of genge clover occupies about 65 per cent
of the total area of all green manure crops in Japan.”
“Soybeans are planted in May between rows of wheat
or barley when the wheat or barley are just heading. When
the bean plants are in bloom, they are turned under [as
green manure], generally the middle part of June.” Address:
Agricultural Explorers, USDA, Washington, DC.
2879. Chatfield, Charlotte; Adams, Georgian. 1931.
Proximate composition of fresh vegetables. USDA Circular

No. 146. 24 p. Jan. See p. 20.
• Summary: Composition of fresh vegetables (p. 20): A
table has the following 13 columns: Food and part. Values.
As purchased: Refuse. Edible portion: Water, protein (N x
6.25), fat, ash. Carbohydrates: Total by difference, including
fiber, fiber, sugars, starch. Fuel value (calories): Per 100 gm,
per pound. Soybeans (Soja max), green shelled. Containing
64.7% moisture, have 2.2% total ash.
Note: The abbreviation “A.P.” stands for “As
Purchased,” while “P.E.” (which is not explained in the
document) may stand for “Portion, Edible.” Address: 1.
Specialist in Foods and Nutrition; 2. Assoc. Specialist in
Foods and Nutrition. Both: Foods and Nutrition Div., Bureau
of Home Economics.
2880. Holbert, J.R.; Burlison, W.L. 1931. Cold injury
(Abstract). Phytopathology 21(1):128. Jan.
• Summary: Begins by discussing yellow dent corn and cold
injury.
“Three varieties of soybeans, Wilson, Virginia, and
Illini, differed greatly in their resistance and susceptibility
to cold injury in the late maturation stages. (Cooperative
Investigations of the Office of Cereal Crops and Diseases,
Bureau of Plant Industry, U.S. Department of Agriculture,
Illinois Agricultural Experiment Station, and Funk Bros.
Seed Company).”
This is an abstract of a paper presented at the TwentySecond Annual Meeting of the American Phytopathological
Society, Cleveland, Ohio, December 30, 1930, to January 1,
1931, inclusive.
2881. William Morse examining four wooden boxes of
Okazaki miso [Hatcho miso] at Hayakawa Kyuemon Shoten
in Okazaki, Japan, 16 Jan. 1931 (Photograph). 1931.
• Summary: This 6½ by 8½ inch black-and-white photo has
been dated from the log of the Dorsett-Morse Expedition (p.
6997). There are three rectangular wooden boxes and one
round wooden box. Three of the four are closed and on the
front of each is an illustration showing a man with a raised
sword on a bridge in Japan; a young boy is at his feet. On
one pillar of the bridge is written in large Japanese characters
“Yahagi Hashi,” since the Yahagi River flows underneath it.
Note 1. According to The Book of Miso (Shurtleff
& Aoyagi, 1976, p. 219): “A Kabuki drama tells of how
Hideyoshi Toyotomi (1536-1598), the child of poor farmers
in central Japan’s Aichi prefecture, rose to become one of
Japan’s most powerful feudal lords. When only ten years
old, the child is said to have fallen asleep one night on
a bridge near his home, wrapped only in a straw mat. A
famous robber passing over the bridge scornfully kicked the
urchin, who awoke and intrepidly grabbed the man’s spear
commanding him to stop such cruelty. The robber, impressed
with the boy’s courage, decided to raise him as his own son.
In the play, the straw mat bears the trademark of one of the
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nearby Hatcho miso shops where it was used to prepare koji.
Historians cite the incident to prove that Hatcho miso was
being made as early as 1546.” On one pillar of the bridge is
written in large Japanese characters “Yahagi Hashi.”
Note 2. No trademark can be seen on the straw mat on
the front of the Hatcho miso boxes in this photo. Perhaps the
story was created after 1931.
2882. Dorsett, P.H.; Morse, W.J. 1931. Roasted soybeans
and bean-scattering ceremonies in Tokyo (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 7104-7105 (3 Feb. 1931). Tokyo. W.J.
Morse’s notes: “The section about Shinagawa was visited to
look up products of soybeans. We succeeded in rounding up
three new products, two from soybean flour and one soybean
candy. In addition we succeeded in collecting several fancy
colored posters put out by street car companies and railroads
announcing bean scattering ceremonies at several big shrines
in Tokyo, Nikko and some nearby places. If all the homes,
temples and shrines celebrate this day, throughout Japan, the
amount of soybeans must run into a considerable item.”
A sample color leaflet (vermillion, light blue and
dark blue), with blue Japanese characters, is inserted. An
illustration (line drawing) shows a man scattering soybeans
with his right hand from a small tray held in his left hand,
two stations on a street car line (Narita on the left, Oshigami
on the right), and the face of Okame, a symbol of fun and
happiness. This “specially chosen / famous man” (toshi
otoko) is wearing the only traditional clothing suited for
the occasion: A wide-sleeved kamishimo on top and a
man’s formal divided skirt called a hakama on the bottom.
Shadowy red devils run away. An illustration of street car
line is shown.
The text of the leaflet, an ad printed by the railroad line,
reads: Feb. 4. Setsubun get-together. The No. 1 place in the
greater Tokyo area for scattering soybeans (mame-maki) is
Narita Mountain. A train will leave from Oshigami station to
Narita station every 15 minutes all night long. The number
of connecting trains has been increased for the occasion. For
more information, contact the person in charge of customer
relations at Keisei Railway’s Oshigami branch office at
Sumida 3005. Fast. Cheap. No waiting. 86 sen one way.
Page 7129 (7 Feb. 1931). Tokyo. “During the day we
visited the Shiba district and found several stores dealing
in beans and bean products. For the most part the soybean
products were roasted beans, sugared roasted beans, roasted
soybeans in cakes and candies and roasted soybeans in balls
of baked rice dough. The greenish yellow variety was used,
the beans being soaked until fully swollen before being

roasted.” Two photos (p. 7130) related to Setsubun, show:
“A small bundle of dry soybean straw or stems and hollylike plant branches above a door of a home. To a stem of
the soybeans is attached a fish head. This is used to keep out
the devils which were chased from the home on the night of
“Mame Maki” bean scattering night. Parched soybeans were
scattered about to chase devils out of the house.” The second
photo includes Mr. Suyetake–their Japanese interpreter.
Address: Agricultural Explorers, USDA, Washington, DC.
2883. Dorsett, P.H.; Morse, W.J. 1931. Morse in Tokyo,
Japan. Dorsett in Peiping, China (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 7127 (6 Feb. 1931, Tokyo). Morse’s
notes: “Another Washington February day with snow added
during the morning. We again worked on extracting data
on soybeans from Japanese publications. We have found
much valuable data on this crop in Japanese publications. It
is evident that a large amount of very good soybean data is
locked in Japanese publications of Manchuria and Japan.”
Page 7128 (7 Feb. 1931, Peiping). Dorsett’s notes: “We
worked on reports and official correspondence. At 10:30
a.m. Dorsett went to the dentist. At 11:00 he was at the bank
getting a draft on N.Y. [New York] to pay for some seed.
“We packed two parcels today. When things have
been sewed up and addressed we will have six to go to the
American Legation next Wednesday to be included in the
diplomatic pouch for Washington.
“It has been sunshiny and bright today but rather cold
after tiffin [a light lunch].
We took a number of pictures to have mounted and then
went to a stationery shop to get some supplies.
“Between 4 and 5 o’clock we weighed and calipered
four lots of persimmons, ten persimmons to the lot.”
Page 7128 (7 Feb. 1931, Tokyo). Morse’s notes: “We
received today from Mr. Aso of the bacteriology department
of the Tokyo Imperial College of Agriculture the following
material consisting of two tubes each of five strains of pure
culture of Astragalus sinicus and five strains of pure culture
of Soja max.”
Two tables show how the tubes were numbered
for shipment. Address: Agricultural Explorers, USDA,
Washington, DC.
2884. Dorsett, P.H. 1931. Re: The real work. Some advice.
Congratulations (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1108
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Feb. 7.
Unpublished log.
• Summary: Page 7132 to 7133 (7 Feb. 1931). Peiping,
China. Letter from Dorsett to Morse, c/o Imperial Hotel,
Tokyo, Japan. “Many thanks for the letter of January 31st...
Shortly after this, the real work of gleaning the grain from
the chaff and preparing it for use begins.
“By the time we get back it will be... just two years,
lacking a day, from the time you left Washington [DC] for
the Orient until you leave the Orient on your return home.
“In the past two years we have seen much, learned a lot,
accumulated much interesting and valuable data, and made
many pictures. I gamble, dear fellow and friend, that it has
been the most interesting, greatest and grandest two years of
your life.
“Please, Morse, listen to one who has been through the
experience and do not continue the pace until you board the
ship.”
“You have done a wonderfully nice piece of work,
Morse, and I congratulate you most heartily on the results of
your efforts. And remember, if I can help you here, or in any
way in Washington after our return, call on me and I will be
delighted to do what I can.”
“We wish you all a delightful ocean voyage, a pleasant
visit with the Oakleys and a safe and pleasant trip across
country back to Washington and Home in Takoma Park. With
sincere good wishes from all to all, as always. Sincerely
yours...”
Note: During the expedition a strong friendship and
deep mutual respect grew up between Morse and Dorsett,
22 years his senior. Address: Agricultural Explorer, USDA,
Washington, DC.
2885. Dorsett, P.H.; Morse, W.J. 1931. Sending parcels.
Translating soybean documents in Tokyo, Japan (Document
part). In: P.H. Dorsett and W.J. Morse. 1928-1932.
Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 7166 (10 Feb. 1931, Tokyo). Morse’s
notes: “We took parcels numbered 241, 242, 243 and 244 to
the Embassy to send by diplomatic pouch on today’s boat,
President Taft.
“During the day worked with Mr. Suyetake on
translations of soybean and data from Japanese publications
from Manchuria, Korea and Japan.” Address: Agricultural
Explorers, USDA, Washington, DC.
2886. Morse, W.J. 1931. Re: Sayonara. Outline for part of a
“special report” on soybeans in the Orient (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural

Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Feb. 16. Unpublished log.
• Summary: Pages 7231 and 7232. Letter dated 16 Feb. 1931
from Mr. W.J. Morse, c/o American Consulate, Tokyo, to Mr.
P.H. Dorsett, c/o Wagons-Lite Hotel [Wagons Lit Hotel, or
Grand Hotel des Wagons-Lits], Peiping, China.
“Our last night in Japan and this is my ‘Sayonara’
letter in the Orient. Two years tomorrow or rather day
after tomorrow we left Washington, DC, and embarked on
agricultural exploration work. After two years I agree with
the words I often heard you say:
“It’s a great life”–if you don’t weaken. Morse quotes the
entire poem.
Note: This poem was created by cartoonist Gene Burns
and syndicated by the New York Evening Telegram from
1915 to 1919; the phrase became a rallying cry for American
soldiers during World War I.
“At odd times I have been raking over the accumulation
of data collected in Japan, Korea, Hokkaido and Manchuria
and written up tentative outlines which I want to revise
somewhat going back [to the USA]. I am enclosing a copy
of the one on Manchuria which you may glance over to see
the kind of data I have been collecting. It is not for the report
(quarterly) but merely an outline for separate reports and I
thought you might be interested. I may have gotten myself
in ‘Dutch’ [in trouble] getting so detailed information on the
soybean in the soybean country of the world (and where they
look on America as their soybean enemy), but I secured it
here, there and everywhere.”
Note 1. The “Agricultural Report on Manchuria”
mentioned above was finished by Morse in 1932 and titled
“Soybeans–Manchuria.” It contains 181 pages (28 cm = 8½
x 11 inches), 174 numbered photos with excellent captions,
and 28 tables. Typewritten, but never published, it was
attached to the end of this long log. A detailed description is
given. This report on Manchuria is probably only a part of
the “special report” referred to on pages 3230, 3497, 3555,
and 6196 of this main report, since that “special report”
promised to contain detailed information on the processes
used to make different soyfoods such as miso, shoyu, yuba,
and tofu. Morse apparently was never able to find the time or
will to write the complete “special report,” however this part
of it is very detailed, useful, and impressive.
Note 2. Talk with Knowles A. Ryerson. 1983. Aug.
28. W.J. Morse definitely did not write the entire special
soybean report he intended to after returning from his trip to
the Orient. Why? He got swept up in the growth of the U.S.
soybean production and processing industries and had no
one to help him with his work during the Great Depression.
He was swamped! Address: Agricultural Explorer, USDA,
Washington, DC.
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2887. Beeson, K.E. 1931. Soybeans for hay crop. Prairie
Farmer 103(8):25. Feb. 21.
Address: Purdue Univ., Indiana.
2888. Dorsett, P.H. 1931. Re: Outline for an “Agricultural
Report on Manchuria” (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Feb. 23.
Unpublished log.
• Summary: Pages 7228 to 7230. This letter Feb. 23 is from
P.H. Dorsett in Peiping, China to Mr. W.J. Morse, Forage
Crops and Diseases, Bureau of Plant Industry, USDA,
Washington, DC.
“Dear Morse: When we came up from breakfast this
morning we were handed your ‘Sayonara’ letter from Japan
[written on Feb. 16 from Tokyo]. It sure is a great one, and is
most heartily appreciated.”
“Your tentative outline for an ‘Agricultural Report on
Manchuria’ is very broad and exceedingly complete, but a
lot of work will be required to whip it into shape. However,
when completed it will be most interesting and no doubt very
valuable.”
“My dear good friend, I hardly know how to begin or
what to say to you on account of the death of Lee [Charlie
Lee], your friend and trusted assistant for so many years... a
trusted, honored and able assistant in your life’s work.
“Be brave and bear the shock and loss as the man I am
sure you will prove yourself to be under this almost breaking
load of sorrow, and in the end all will be well.” Address:
Agricultural Explorer, USDA, Washington, DC.
2889. Culbertson, C.C.; Evvard, John M.; Hammond, W.E.
1931. Modifications of the “Big 10” supplement for fattening
fall pigs in dry lot. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 133. 5 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. All allotment and rations fed were (includes
soybean oilmeal). Comments (5. “Soybean oilmeal gave
similarly good results in a former trial when the same
amount was incorporated into the ‘Big 10.’ It appears that
approximately 11 pounds of soybean oilmeal to the hundred
pounds of ‘Big 10’ is an excellent practice”).
Tables: (1) Eight modifications of the ‘Big 10’
supplement tested. Address: Animal Husbandry Section,
Iowa Agric. Exp. Station, Ames, Iowa.
2890. Culbertson, C.C.; Hammond, W.E. 1931. Tankages,
fish meal and “Big 10” supplement modifications for
fattening spring pigs. A.H. Leaflet [Animal Husbandry], Iowa

Agricultural Experiment Station, Cooperative Extension
Service No. 134. 6 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on rape
pasture were (includes soybean oilmeal). Comments (8.
“Soybean oilmeal when added to the ‘Big 10’ at the rate of
approximately 11 pounds to the hundred was responsible for
increasing the margin per pig some 9 cents”).
Tables: (1) Protein supplements for growing and
fattening pigs on rape pasture. Address: Animal Husbandry
Section, Iowa Agric. Exp. Station, Ames, Iowa.
2891. Hilton, J.H.; Wilbur, J.W.; Epple, W.F. 1931. Early,
intermediate and late cut soybean hay for milk and butterfat
production. Indiana (Purdue) Agricultural Experiment
Station, Bulletin No. 346. 24 p. Feb. [6 ref]
• Summary: Contents: Introduction. Time to harvest
soybeans for hay (review of the literature). Purdue
trials. Cultural methods. Description of hay: Early hay,
intermediate hay, late hay. Yields per acre at different stages
of maturity. Feeding trials: Plan of experiment. Experimental
data. 1928 early versus late cut hay. Effect on body weights.
1929 intermediate versus late cut hay. 1930 intermediate
versus late cut hay. Hay refused (very little; 3% of early
hay, 5% of intermediate hay, 5.4% of late hay). Discussion.
Varieties for hay. Summary and conclusions.
“The soybean hay cut when the pods were completely
formed, the beans practically fully developed in the pods
with the lower beans turning yellow, was superior for both
milk and butterfat production to hays cut in the earlier stage
of maturity.”
Contains 14 photos and 12 tables. Address: Lafayette,
Indiana.
2892. Hilton, J.H.; Wilbur, J.W.; Hauge, S.M. 1931. Ground
soybeans and linseed oil meal for growing dairy calves.
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 354. 8 p. Feb. [10 ref]
• Summary: Contains a review of the literature. “Experience
has demonstrated that in most instances grain rations for
farm animals should be supplemented with an adequate
source of protein to give satisfactory and economical
growth and production. Since most protein supplements are
expensive, dairymen are becoming more and more interested
in home-grown protein feeds for dairy cattle. Such a source
of protein is soybeans. Due to their high protein content,
their productiveness and ability to grow on various types of
soils, soybeans have attracted the attention of investigators
and feeders as a source of protein in the rations of different
farm animals during various periods of development and
production.”
Note: The review of the literature section cites 10
documents, yet surprisingly they do no appear in the
document. Address: Lafayette, Indiana.
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2893. Mooers, C.A. 1931. The Tokio soybean. University of
Tennessee Agricultural Experiment Station, Circular No. 35.
4 p. Feb.
• Summary: Contents: Introduction. Comparison with
other varieties. Early planting important. Rate of planting.
Broadcast versus row planting. Depth of planting.
Inoculation. Lime and fertilizer.
Tables show: (1) Comparison of yields per acre of
Tokio and some competing varieties of soybeans (Mammoth
Yellow, Laredo, Biloxi, Otootan) at: Main Station, Knoxville;
Middle Tennessee Station, Columbia; West Tennessee
Station, Jackson. (2) Date of planting experiments with Tokio
soybeans. (3) Results from rate-of-planting experiments with
Tokio soybeans.
“Tokio is hard to surpass in yield of either hay or seed as
table 1 shows.” Tokio also surpasses the competing varieties
in nearly every other quality. Address: Director of the
Station, and agronomist.
2894. Poos, F.W.; Smith, Floyd F. 1931. A comparison of
oviposition and nymphal development of Empoasca fabae
(Harris) on different host plants. J. of Economic Entomology
24(1):361-71. Feb. [4 ref]
• Summary: The authors compared the oviposition of potato
leaf hopper (Empoasca fabae Harris) females on red clover
and soybean plants with the various types of pubescence,
and found that more nymphs hatched from the glabrous
and appressed-hairy types than from the rough-hairy. The
preference of the females for these types for oviposition is
doubtless one reason for the greater injury they sustain when
all three types are grown together in a comparative field test.
Address: Div. of Cereal and Forage Insect Investigations,
U.S. Bureau of Entomology.
2895. Dorsett, P.H. 1931. Re: Departure from Peiping,
China. Overview of trip and of Morse (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. March 3. Unpublished log.
• Summary: Pages 7272 to 7273. This letter dated March 3
is from P.H. Dorsett in Peiping, China, to Mr. Knowles A.
Ryerson, Principal Horticulturist in Charge, Foreign Plant
Introduction, Bureau of Plant Industry, USDA, Washington,
DC. “Dear Mr. Ryerson:...”
“We are pleased to note that you have enough soybean
samples [introductions] to tangle up the feet of every farmer
from one end of this country to the other. It is a great crop
and it is destined to perhaps become one of the leading, if not
the leading, commercial farm crops throughout the United
States.

“You are to be congratulated, we feel, on having sent
the Department’s expert on soybeans, Mr. W.J. Morse, to the
home of the soybean to secure data, photographs, etc., of this
crop in the Orient before it becomes of major importance
in the States. Mr. Morse, I feel sure, on account of this
trip, will stand head and shoulders above, not only any one
specializing in this crop in the United States, but also in the
world. The knowledge and experience that he has gained in
the Orient during the past two years will stand him well in
hand in connection with the triumphant march of this new
introduced crop into the United States.”
“With best wishes, I remain, Sincerely...” Address:
Agricultural Explorer, USDA, Washington, DC.
2896. Dorsett, P.H. 1931. Just finished packing in Peiping,
China (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 7322 (14 March 1931). Peiping, China.
P.H. Dorsett’s notes: “It was about noon when we finished
packing and every trunk we have is chuck full [chock full]
for we are all taking back a lot of equipment and some
supplies.
“Our baggage comprises 12 Government trunks and two
personal trunks besides a portable typewriter, four cameras,
and three hand bags, and it looks as though we still have
to get another hand bag. If nothing happens, we get away
tomorrow on our long return trip to the United States.
“This is my second exploration trip to the Orient and
now the work in the field for me is drawing to a close. At
least at my age, 69 the 21st of this coming April, it hardly
seems possible, even though I feel fit, that the officials at
Washington will want me again to go into the foreign field
for them. Would I like to? yes, for there is still much to
be done in Japan and the Orient. I believe that a year and
perhaps more could be spent to very great advantage in
Hokkaido. It impressed me as being a rich field in which
to explore for ornamentals. I also believe that a year could
be spent to good purpose in Chosen [Korea]. We were very
much impressed with the variety and types of soybeans
found in the limited area Dorsett and Morse explored, and
we feel sure that some additional specimens of ornamental
trees and shrubs could be picked up in that region. Far North
Manchuria, we feel quite sure is rich in promising forest
trees and ornamental flowering shrubs. Japan and China
have as yet been hardly touched and they are filled with
plant possibilities for introduction into America.” Address:
Agricultural Explorers, USDA, Washington, DC.
2897. United States Department of Agriculture (USDA),
Office of Information, Press Service. 1931. U.S. plant

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1111
explorer collects new soybean varieties in Orient (News
release). Washington, DC. 2 p. March 28.
• Summary: “After a two-year search for new varieties of
soybeans in Japan, Korea, and Manchuria, Wm. J. Morse of
the U.S. Department of Agriculture has returned from the
Orient with a collection of about 4,000 lots of seed and more
than 300 samples of products made from soybeans.
“Mr. Morse, who is in charge of soybean investigations
for the Bureau of Plant Industry, hopes that some of the
many varieties represented in his collection will meet the
needs of the wide range of industries using soybeans in this
country.”
Note: This is the earliest document seen (Aug.
2011) stating that W.J. Morse is “in charge of soybean
investigations” (or “head of soybean investigations” or
“director of soybean investigations”) at USDA.
“Oil manufacturers, he says, want soybeans with high
oil content, whereas farmers who feed hogs want low oil
content. Packers discriminate against hogs fed or pastured
on soybeans because of the soft pork which results from
the oil. Few varieties of soybean grown on a large scale
in this country have an oil content less than 15 per cent or
more than 20 per cent. Some of those grown in Manchuria,
however, run as high as 22 per cent in oil...
“The manufactured products in Mr. Morse’s collection
range from high-quality oils to beans specially treated to
drive devils away during certain religious festivals [mamemaki at Setsubun].
“’Next to rice,’ he says, ‘the soybean is the principal
food crop in the Far East, and it is the principal source of
protein in the Oriental diet. No one variety is adapted to
all parts of the Orient, nor is any one variety suited to all
the many uses to which the beans are put. For instance,
certain varieties are grown solely for oil, those that thrive
in Manchuria being noteworthy for their high oil content.
Other varieties are planted with a view to making soy sauce,
a condiment already in favor in the United States, bean curd,
used by Buddhists as a meat substitute, or miso, a common
ingredient of Japanese soups. Some varieties are grown to
provide a green vegetable that is to the eastern table what
green peas are to the western table. Part of the crop in
certain sections is roasted for use as a coffee substitute or in
confections where it answers the same purpose as peanuts in
American candy and cakes.’
“The beans were gathered from a wide territory varying
greatly in climate and in cultural conditions. As soon
as they reached Washington [DC] they were sent to the
experiment farm at Arlington, Virginia, for observation and
quarantine. When it has been determined that they harbor
no insect pests or plant diseases the beans will be grouped
and sent to the department’s field stations, each group to the
section best suited to its growing requirements, and planted.
Recommendations for their ultimate introduction into the
United States will depend on the results of these field tests. If

they do as well here as in their native fields, Mr. Morse says,
some of these new introductions will probably become staple
sorts here.” Address: Washington, DC.
2898. Mayer, I.D.; Bottum, J.C. 1931. The adaptability of
the combine to Indiana farms. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 349. 59 p. March. [16 ref]
• Summary: Contents: Introduction: Weather conditions,
source of data, type and size of farm, acreage harvested
on combine farms. Sizes and types of combines: Special
attachments for combines. Quality of grain: Time of
cutting, lodging and storm damage, comparison of quality
of combine and binder-thresher grain. Harvesting losses:
Cutting efficiency, threshing losses, total harvesting losses.
Cost with combine and with binder-thresher: Cost of
harvesting with the combine, variation in costs of combining
on different farms, man labor required, fuel and oil required,
windrowing costs, cost of harvesting with binder and small
thresher, comparison of combine and binder-thresher costs,
yield of grain, custom rates for combining, transportation,
investment and method of ownership. Straw and other items
of consideration. Influence of combine on farm organization:
Marketing and storage, crops, power and equipment, man
labor land values. Advantages and disadvantages of the
combine as reported by the farmers. The combine on the
individual farm: Farm no. I, farm no. II. Appendix A–
Methods used in calculating combine costs. Appendix B–
Weather data for July-Oct. 1888 to 1930.
“Combines were first extensively used in the wheat
growing districts of the Pacific Coast. These were large
ground driven machines cutting swaths as wide as 40 feet
and requiring crews of 5 men and as many as 36 horses or
mules. The later small prairie type engine driven combine
such as is used in Indiana was first introduced into the Great
Plains area in 1918 and into the Corn Belt in 1924. Today
this type of combine is found in all of the Central States.
“The first combine was introduced into Indiana during
the 1925 harvesting season by Mr. Herman Jones near
Merom in Sullivan County. By the fall of 1926 eleven
additional machines were in operation and by the close of
the harvesting season of 1927, sixty-five combines had been
purchased by Indiana farmers.”
Photos show: (1) “A good clean crop of soybean
combines easily.” A tractor is pulling the combine; operated
by two men (cover photo). (Fig. 3) A small tractor-driven
stationary separator next to a huge pile of chaff. (4) A tractor
and a power take-off combine can be operated by one man.
(5) “This independent ground drive windrower [pulled by
a tractor] cuts a swath 12 feet wide, which can be picked
up and threshed by a 10-foot combine.” (6) “The combine
platform is here placed upon a steel frame with a bullwheel to form a ground-drive windrower or swather.” (8)
A tractor pulling a combine that picks up and threshes oats
from a uniform windrow. (11) A tractor pulling a combine
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in soybeans, “Combining soybeans direct is the most
satisfactory way of harvesting this crop.” (12) “Especially
designed low-cutting sickle bars assist in the satisfactory
harvesting of soybeans.” (17) “The 8-foot cut power takeoff combine was developed for small farms.” (23) “The
general purpose tractor has sufficient power to pull a 10-foot
combine under average conditions.” Address: 1. Dep. of
Agricultural Engineering; 2. Dep. of Farm Management.
2899. Official Record of the U.S. Dept. of Agriculture (The).
1931. Plant explorer brings back new soybean varieties from
Orient. 10(15):113. April 11.
• Summary: The content of this article is identical to that of
USDA’s press release of March 28. However, a photo shows
William J. Morse “with some of the soybean products he
obtained in the Far East.” Morse was looking at four boxes
of Hatcho miso, one of which was open.
2900. Weller, Frank I. 1931. May replace wheat. NewsPalladium (Benton Harbor, Michigan). April 23. p. 10.
• Summary: A large photo shows William Morse holding a
rectangular box of miso, with four other boxes of miso below
it on a table. The caption: “William J. Morse, plant explorer,
has brought back to the United States new type soybeans
from the Orient which may prove substitutes for wheat. He
is shown examining samples of ‘miso,’ soybean ingredient
of Japanese soup. At upper left is shown a Manchurian
‘cartwheel,’ a soybean meal cake fed to livestock.”
Morse has brought back 4,000 lots of new soybean
seeds. For two years he roamed Japan, Korea, and
Manchuria. “His business was to find soybeans which would
grow in any soil and under any climate in the United States
and be better suited to the manufacture of the plant’s some
100 different products.”
It is possible, Morse says, that somewhere in this new
collection of soybean seeds, “tests may reveal varieties
which not only may grow to perfection in any wheat region
but also become the foundation for development of new
commercial enterprises.”
Note: This article, titled “Soybeans might lead to cut in
wheat crop,” also appears in The Ogden Standard-Examiner
(Ogden, Utah; 14 June 1931, p. 20).
Under the title “New soybean from Orient tested for use
as wheat substitute,” it also appeared in The Evening Journal
(Wilmington, Delaware; 30 April 1931, p. 23). Address:
Associated Press Farm Editor.
2901. Newark Evening News. 1931. Explores China for food
seeds, finds wide value in soya bean. April 29.
• Summary: Contents: Introduction (about P.H. Dorsett and
W.J. Morse). Soya beans as United States crop. Produce
milk and flour. Oriental persimmon. Address: Special
Correspondence.

2902. Bull, Sleeter; Carroll, W.E.; Olson, F.C.; Hunt, G.E.;
Longwell, J.H. 1931. Effect of soybeans and soybean oil
meal on the quality of pork. Illinois Agricultural Experiment
Station, Bulletin No. 366. p. 33-80. April. [8 ref]
• Summary: Feeding soybeans (but not soybean oil meal)
to hogs produces soft pork. Photos show soft park and lard.
“Several years ago packers began to complain about the
increase in soft and oil hogs on the northern markets. Such
pork is quite common in the South, where hogs are fed
largely on peanuts and mast. It has been known for a long
time that these feeds produce soft, oily pork which is very
unattractive and undesirable to the consumer.
“Lard from soft and oily hogs is a soft, semiliquid oil
which does not harden even at freezing temperature (Fig. 1).
The cured hams are flabby and greasy (Fig. 2). The bacon is
less desirable than the hams, even a slight softness putting
it into a lower commercial grade. Soft or oily bacon is very
difficult to slice, even with a slicing machine (Fig. 3). Loins
and other fresh cuts are soft, flabby, and oily-looking (Fig.
4). As a result, packers quote soft or oily hogs at 2 to 5 cents
per pound live weight under the market for hard hogs of
otherwise similar quality.”
2903. Carroll, W.E. 1931. Utilizing the soybean crop in
livestock feeding: Soybean crop has limited use in rations for
swine. Illinois Agricultural Experiment Station, Circular No.
369. p. 30-38. April.
• Summary: Contents: Use of beans should be confined to
brood sows. Soybean pasture and soybean hay for hogs.
Beans unpalatable to pigs. Cooking makes beans more
palatable. Age of pig an important factor. Soybeans deficient
in minerals. Not necessary to grind soybeans. The soft-pork
objection to soybeans. Summary. Address: Chief in Swine
Husbandry.
2904. Carroll, W.E. 1931. Utilizing the soybean crop in
livestock feeding: Objections to beans for fattening swine
do not apply to soybean oil meal. Illinois Agricultural
Experiment Station, Circular No. 369. p. 39-41. April.
• Summary: Contents: Introduction. Soybean oil meal as
only supplement. Oil meal worth two-thirds to three-fourths
as much as tankage for fattening pigs. Soybean oil meal
as part of supplement. Soybean oil meal for brood sows.
Address: Chief in Swine Husbandry.
2905. Edmonds, J.L.; Crawford, C.W. 1931. Utilizing the
soybean crop in livestock feeding: Soybeans for horses and
mules. Illinois Agricultural Experiment Station, Circular No.
369. p. 27-29. April.
• Summary: Contents: Soybean hay excellent roughage
for work animals. Growing colts make good use of hay.
Straw ranks with timothy and oat straw. Little use for beans.
Address: Asst. Chief in Sheep Husbandry.
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2906. Kammlade, W.G. 1931. Utilizing the soybean crop in
livestock feeding: Soybeans for sheep. Illinois Agricultural
Experiment Station, Circular No. 369. p. 23-26. April.
• Summary: Contents: Introduction. Soybean hay good
single roughage for ewes. Soybean hay good for fattening
lambs. Use finest soybean hay for young lambs. Soybean
straw a low-quality feed. Both beans and oil meal are good
supplements. Some suggested rations for sheep. Address:
Asst. Chief in Sheep Husbandry.
2907. Nevens, W.B. 1931. Utilizing the soybean crop in
livestock feeding: Making best use of soybeans in feeding
dairy cattle. Illinois Agricultural Experiment Station,
Circular No. 369. p. 5-11. April.
• Summary: Contents: Good reasons for popularity of crop.
Quality of ration favors use as hay. Acre-returns better
from well-matured hay than from seed. Returns from hay
better than from straw and seed. Dairymen recognize value
of beans in grain mixture. Should beans be exchanged for
oil meal? Soybeans for silage. Growing soybeans for hay.
Feeding soybean hay. Effect of soybeans on milk and butter.
Address: Assoc. Chief in Dairy Cattle Feeding.
2908. Rusk, Henry Perly; Nevens, W.B.; Kammlade, W.G.;
Edmonds, J.L.; Crawford, C.W.; Carroll, W.E.; Sloan, H.J.
1931. Utilizing the soybean crop in livestock feeding. A
statement of its value for dairy cattle, beef cattle, sheep,
horses, swine, poultry. Illinois Agricultural Experiment
Station, Circular No. 369. 44 p. April. [6 ref]
• Summary: This circular actually contains 6 individual
articles, each of which is cited separately.
2909. Rusk, Henry Perly. 1931. Utilizing the soybean crop in
livestock feeding: Rapid increase in soybean acreage brings
problem of utilization. Illinois Agricultural Experiment
Station, Circular No. 369. p. 3-4. April.
• Summary: Contents: Introduction. Valuable addition to
livestock rations. Cash outlet depends largely on demand for
oil and meal. Address: Dep. of Animal Industry.
2910. Rusk, Henry Perly. 1931. Utilizing the soybean crop in
livestock feeding: Soybeans for beef-cattle feeding. Illinois
Agricultural Experiment Station, Circular No. 369. p. 12-22.
April.
• Summary: Contents: Introduction. Hay a valuable
roughage for fattening cattle. Tests indicate straw has worth.
Soybeans prove value on acre basis. Soybeans can be
used with corn in silo. Soybean seed a valuable source of
protein. Conflicting results with soybean oil meal. Summary.
Address: Chief in Cattle Husbandry.
2911. Sloan, H.J. 1931. Utilizing the soybean crop in
livestock feeding: Soybeans for poultry. Illinois Agricultural
Experiment Station, Circular No. 369. p. 42-44. April.

• Summary: Contents: Soybean oil meal a good protein
supplement. Deficiency in minerals must be corrected.
Supplying the necessary minerals. Beans not so satisfactory
as oil meal. Soybean hay a good green feed for poultry.
Suggested poultry rations with soybean oil meal.
“Sloan reports soybean oil meal as a good protein
supplement for poultry, and states that when supplemented
with sufficient minerals is about equal to meat scraps and fish
meal, and somewhat better than tankage, gluten feed, cotton
seed meal, and not quite so good as dry milk products. He
reports the feeding of ground soybeans not as satisfactory as
the feeding of soybean oil meal. He also states that soybean
oil meal has an advantage over some other vegetable protein
supplements in apparently not affecting the yolk color of
eggs.” Address: First Asst. in Poultry.
2912. USDA Plant Inventory. 1931. Plant material introduced
by the Office of Foreign Plant Introduction, Bureau of Plant
Industry, July 1 to Sept. 30, 1929 (Nos. 80811 to 81619). No.
100. 44 p. April.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 81008-81051. “From Japan. Bulbs and seeds
collected by P.H. Dorsett and W.J. Morse, Agricultural
Explorers, Bureau of Plant Industry. Received July 2, 1929.
No. 81021-81045 are all soybeans. Three of these PI
numbers came to have special significance; all were largeseeded.
“81029. No. 271. From the Yamato Seed Co.
Chuseikurome daizu. A middle-season, black-eyed soybean
used as a green vegetable.”
“81031. No. 274. From the Yamato Seed Co.
Banseiosayada mame. A large-podded late variety used as a
green vegetable.” Note: Renamed Bansei by March 1936.
“81042. No. 299. From the Sapporo Engei & Co.
Kurakake daizu (saddle soybean). Used as a green
vegetable.” Renamed Kura by April 1936. Address:
Washington, DC.
2913. Industrialist (The) (Manhattan, Kansas). 1931. Deaths:
Georgeson. 57(29):3. May 6.
• Summary: “Dr. C.C. Georgeson, professor of agriculture
here [Kansas State Agricultural College] from 1890 to 1897,
died April 1, 1931, at his home in Seattle, Washington. He
was nearly 80 years of age and his death followed failure to
recover from an attack of pneumonia a year ago.
“During his connection with this institution Professor
Georgeson’s work in the agricultural experiment station
was conducted on broad general principles, and with the
use of well considered details of procedure. After leaving
he was connected for most of the remainder of his life
with the agricultural development of Alaska. With but
limited appropriations he accomplished a great work the
results of which will remain as a permanent endowment of
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the territory. He retired in 1927, and is survived by Mrs.
Georgeson, two daughters, and a son.”
2914. Horvath, A.A. 1931. The soy bean as human food.
Industrial and Engineering Chemistry, News Edition
9(9):136. May 10.
• Summary: Contents: Historical background. Properties and
uses. Growing interest in soy bean preparations in different
countries. Soya foundation proposed.
This article begins: “The soy bean is a plant of early
cultivation in China. Its use dates back to the beginning of
China’s agricultural age under the Emperor Shen Nung.
It is mentioned in the Ben Tsao Gang Mu, the ancient
‘Materia Medica’ written in the year 2838 B.C. This bean
is remarkable for its richness in oil (average 20 per cent),
protein (average 40 per cent), and ash (average 5.5 per cent),
and the almost complete absence of starch.
“Since time immemorial the soy bean has been the most
universal article in the Chinese dietary. It is also extensively
used for food in Korea, Japan, Indo-China, the Philippine
Islands, the Dutch Indies, Siam, and India. The Chinese
make practically no use of dairy products, and the bulk of the
people consume a very meagre amount of meat. Yet, in spite
of this, they have lived for centuries on what appears to be a
remarkably well-balanced diet by the use of the soy bean.”
“Soy bean milk has been extensively used throughout
the Orient since its discovery by the Chinese philosopher
Whai Nain Tze long before the Christian era. This milk
does not coagulate on boiling, but acids and rennet produce
a curd-like precipitate. According to Fisher, soy bean milk
gives a much finer flocculent precipitate in the stomach than
cow’s milk. Its period of stay in the stomach is shorter. Its
ingestion results in a feebler secretion of gastric juice; the
period of secretion is also shorter. The peristaltic motion of
the stomach is less after the ingestion of soy bean milk and
more coordinated than in the case of cow’s milk.
“If soy bean milk is boiled with a solution containing
magnesium chloride or calcium sulfate its proteins are
precipitated. The cheese-like product obtained by pressing
this precipitate is generally known as bean curd and is called
in China ‘tofu.’ If fresh, it contains approximately 8 per cent
of protein and 3 per cent of fat, and is digested, according
to Oshima, to an extent of over 95 per cent. Fried tofu
resembles beef in its content of protein and fat, and is called
in China “the meat without the bones.”
“In the Orient tofu forms a very popular and almost
indispensable dietary article.” Also discusses: Miso, chiang,
Worcestershire sauce (“liquid soy sauce... when spiced, is
sold under the label ‘Worcestershire sauce.’”), W.J. Morse
of the USDA, soy bean foods in Europe, Prof. Berczeller,
and work at the Physiological Institute of the University of
Vienna under Prof. Durig and Dr. Wastl.
“In Russia, the soy bean is fondly called ‘our young
revolutionary Chinese ally.’ ‘Plant soy beans and you plant

meat, milk, egg omelets,’ is the newspaper cry. Efforts
have been made all year to introduce soy bean dishes
to restaurants and homes. A Soy Institute was recently
organized in Moscow, as well as a special exhibition of
soy foods at which 130 varieties of soy dishes, including
cutlets, pastry, salads, candy, and beef, were shown. A dinner,
prepared entirely of soy beans, was served to representatives
of trade unions, factories, Red Army, and the Soviet press.
The food was unanimously declared excellent...
“Soya foundation proposed: There are reasons to expect
that the United States will become the leader in introducing
the soy bean in the daily diet of the white race. An important
step should be the establishment of a soya foundation
in order to promote the creation of a national soya food
research institute.” Address: Health Section, Bureau of
Mines, Pittsburg, Pennsylvania.
2915. Garner, W.W.; Allard, H.A. 1931. Effect of abnormally
long and short alternations of light and darkness on growth
and development of plants. J. of Agricultural Research
42(10):629-51. May 15. [2 ref]
• Summary: Biloxi soybeans (early, medium, and late
varieties) were one of the main plants tested in the group
of “short-day plants.” “Summary: Breaking the continuity
of the daily illumination of plants by darkening them in
the middle of the day for periods of 1 or 2 hours to as long
as five hours may materially affect the general nutrition
and amount of growth, but as a rule it fails to influence
reproductive activities to a degree at all comparable with that
produced by excluding the early morning or late afternoon
light of the long summer days. This applies to all short-day
plants that have been studied.”
Note: This is the earliest English-language document
seen (July 2010) that contains the term “short day” or “shortday plants.” title. Short-day plants flower when the night is
longer than a critical length. They cannot flower under long
days or if a pulse of artificial light is shone on the plant for
several minutes during the middle of the night; they require
a consolidated period of darkness before floral development
can begin. Natural nighttime light, such as moonlight or
lightning, is not of sufficient brightness or duration to
interrupt flowering. In general, short-day (i.e., long-night)
plants flower as days grow shorter (and nights grow longer)
after 21 June in the Northern Hemisphere, which is during
summer or fall. The length of the dark period required to
induce flowering differs among species and varieties of
a species. Address: 1. Principal Physiologist in Charge;
2. Senior Physiologist. Both: Div. of Tobacco & Plant
Nutrition, Bureau of Plant Industry, USDA.
2916. Coker’s Pedigreed Seed Co. 1931. Coker’s magazine
catalog–Spring 1931. Hartsville, South Carolina. 48 p. 28
cm.
• Summary: This is a combination magazine and seed
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catalog for southern farmers. In the center of the cover is
a large heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” The first page is a full-page
ad stating: Your best insurance of maximum crop out-turn is
by planting your crop with Coker’s pedigreed seeds. Bred to
pedigree by the South’s foremost seed breeding organization.
For twenty-eight years. David R. Coker, president and
founder. Articles include: “What’s the matter with Southern
agriculture,” by David R. Coker (p. 3, includes a large
portrait photo of David Coker). Hartsville–A Mecca of
agriculture (Describes how Southern farmers come to learn
new solutions to agricultural problems. “For more than a
century David R. Coker has been engaged in working out
solutions for the problems of agriculture and for most of that
time he has had a corps of scientific assistants). Coker’s main
product is cotton seed.
On page 37 is a one-third page description of “Coker’s
‘Black Beauty’ soybean: An erect growing, productive new
variety, excellent for hay or beans.” It comes from a chance
cross of Otootan and Biloxi. From Otootan it gets hairiness
of leaf (which makes it much more resistant to insect
damage) and its bright black color. From Biloxi it inherits
the erectness of growth and shatter resistance. It is 20-25%
more productive than Otootan and equally as productive as
Biloxi. The seed size is halfway between the two, averaging
about 246,000 seed per bushel. Coker has been testing and
increasing this variety for the past five years. The results
show “that ‘Black Beauty’ is the best variety of soybeans
we have ever planted.” Prices: Per packet $2.25; half bushel
$4.00; bushel $7.50. F.O.B. Hartsville, South Carolina.
Note: This is the earliest Coker seed catalog seen (Feb.
1999) that describes one of its soybean varieties.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
2917. Flour & Feed. 1931. U.S. plant explorer collects soy
bean varieties in Orient. 31(12):18, 27. May.
• Summary: After a two-year search for new varieties of soy
beans in Japan, Manchuria and Korea, William J. Morse of
the USDA has returned with a collection of about 4,000 lots
of seed and more than 300 samples of products made from
soy beans. Mr. Morse is in charge of soy bean investigations
for the Bureau of Plant Industry.
Manufacturers of soy bean oil want beans with a high oil
content whereas those who feed the meal to hogs want low
oil beans.
Mentions soy sauce, bean curd [tofu], miso, varieties
grown to provide a green vegetable, and those that are
roasted for use as a coffee substitute or as an alternative to
peanuts. Some soy beans are specifically treated to drive
devils away during certain religious festivals.
2918. Reynoldson, L.A.; Humphries, W.R.; Martin, J.H.

1931. Harvesting small grain, soybeans, and clover in the
Corn Belt with combines and binders. USDA Technical
Bulletin No. 244. 55 p. May.
• Summary: “It is the purpose of this bulletin to present the
necessary data and to make comparisons between different
harvesting methods in order to assist farmers who are
considering the purchase of a combine for harvesting their
various crops. The information on which the comparisons are
based was obtained from farmers in Illinois, who operated
combines or binders, by the United States Department of
Agriculture, cooperating with the agricultural colleges and
experiment stations of Illinois and Indiana.”
Contains statistical tables, among which is one showing
charges per acre for harvesting different crops with different
methods (including soybeans). “The first combine introduced
into the Corn Belt was used in Illinois in 1924.” Address: 1.
Assoc. Agricultural Economist, Div. of Farm Management
and Costs, Bureau of Agricultural Economics, USDA.
2919. Woodworth, C.M. 1931. Breeding for yield in crop
plants. J. of the American Society of Agronomy 23(5):388-95.
May. [8 ref]
Address: Chief in Plant Breeding, Div. of Plant Breeding,
Dep. of Agronomy, Univ. of Illinois, Urbana, IL.
2920. Fortier, Samuel; Young, Arthur A. 1931. Irrigation
requirements of arid and semiarid lands of the Southwest.
USDA Technical Bulletin No. 185. 69 p. June. See p. 53. [24
ref]
• Summary: Table 15 (p. 53) shows that soybeans were
grown in 1911 under irrigated conditions in the Mesilla
Valley of New Mexico. Six plots (with six replications
of each) were tested with differing amounts of irrigation,
ranging from 0.88 to 2.83 acre feet. The total quantity of
water received, including rainfall, ranged from 1.18 to 3.13
acre feet. The yield (in pounds per acre; average of six plots)
ranged from 678 (for the plot with the least water) to 1,404
(for the plot with the most water).
Note: This document contains the second earliest
date seen for soybeans in New Mexico, or the cultivation
of soybeans in New Mexico (1911). The source of these
soybeans is not known. Address: 1. Principal Irrigation
Engineer; 2. Asst. irrigation engineer. Both: Div. of
Agricultural Engineering, Bureau of Public Roads.
2921. Godbey, E.G. 1931. Rations for fattening hogs on
soybean forage. South Carolina (Clemson) Agricultural
Experiment Station, Bulletin No. 274. 15 p. June.
• Summary: Conclusions: “1. A 2½ per cent ration of corn or
corn and tankage produced cheaper gains on hogs than full
feeding these rations when soybean forage was used.
“2. Tankage increased the gain and profit when hogs
were fed a 2½ per cent ration of soybean forage.
“3. Tankage increased the gain but decreased the profit
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when hogs were full fed on soybean forage.
“4. Both limited and full feeding corn or corn and
tankage to hogs on soybean forage produced cheaper gains
than a full feed of corn and tankage in dry lot.
“5. Hogs finished on mature soybeans and receiving a
2½ per cent ration of corn or corn and tankage have soft or
oily fat and will be docked about $2.00 per 100 pounds on
the market.”
Note: In dry-lot feeding, the animals (such as hogs or
dairy cattle) are kept in a small area with a firm floor but
no roof or walls. All food and water are brought to them.
Contrasted with dry-lot feeding is grazing in a pasture on live
forages. Address: Assoc. Animal Husbandry, Clemson, South
Carolina.
2922. Hammond, W.E.; Evvard, J.M.; Culbertson, C.C. 1931.
Soybean and alfalfa hays for wintering pregnant ewes. Iowa
Agricultural Experiment Station, Bulletin No. 282. p. 241-56.
June. [6 ref]
• Summary: This report gives the results of experiments in
feeding 4 lots of the ewes on soybean and alfalfa hays and
on certain combinations of these two hays. Address: Ames,
Iowa.
2923. Lehman, S.G. 1931. Powdery mildew of soybean. J. of
the Elisha Mitchell Scientific Society 46(2):190-95. June.
• Summary: The causal fungus was identified as Erysiphe
polygoni, but the strain from garden bean was unable to
infect soybeans. Address: Plant Pathologist, North Carolina
Agric. Exp. Station, Raleigh, NC.
2924. Lehman, S.G. 1931. Observations and experiments
relating to the bacterial pustule disease of soybean. J. of
the Elisha Mitchell Scientific Society 46(2):179-89. June.
Abstracted in Phytopathology. [5 ref]
• Summary: Discusses Bacterium phaseoli var. sojense
(=Xanthomonas phaseoli var. sojense). Bacterium phaseoli
var. sojense was isolated from lesions on soybean showing
no sign of pustular development, which was believed not a
necessary concomitant of the infection. The infection was
heavier on plants kept at a constant temperature of 30º-33º
C. than on those exposed to fluctuations between 22º and 30º
C. The fungus was able to survive on dry leaves from one
season to another. Address: Plant Pathologist, North Carolina
Agric. Exp. Station, Raleigh, NC.
2925. Carver, G.W. 1931. Re: Publications on and work with
soy beans. Letter to Mr. A.H. May, Box 13, Colon, Panama,
July 27. 2 p. Typed, without signature (carbon copy).
• Summary: “Thank you very much for your inquiry. I wish
to say that our station has issued nothing on soy beans. They
grow here, however, just as easy as the cow pea. We do not
have to give them any special treatment. Very few, however,
are raised in this section as we are right in the heart of the

great cotton belt, therefore cotton is the principal crop.”
Address: Director, Agricultural Research and Experiment
Station [Tuskegee, Alabama].
2926. Culbertson, C.C.; Hammond, W.E. 1931. Protein
supplement and minerals for finishing calves. A.H. Leaflet
[Animal Husbandry], Iowa Agricultural Experiment Station,
Cooperative Extension Service No. 137. 6 p. July.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. Allotment and rations fed to the steer calves
(includes soybean oilmeal). A word about the feeder calves.
The hogs following and how handled.
Tables: (1) Protein supplements and minerals for
finishing calves. (2) Protein supplements and minerals for
finishing calves. Address: Animal Husbandry Section, Iowa
Agric. Exp. Station, Ames, Iowa.
2927. Associated Press (AP). 1931. W.V. [sic, W.J.] Morse
new head of soybean association. Washington Post. Aug. 19.
p. 3.
• Summary: Columbia, Missouri, Aug. 18–W.J. Morse,
director of soybean investigations for the U.S. Department
of Agriculture at Washington, D.C., “was elected president
of the American Soybean Association at its convention here
today. The Arlington experiment fields at Washington [DC,
actually Virginia] were chosen for the next convention.
“R.D. Hughes, of Iowa State College, Ames, Iowa, was
named vice president, and J.S. Parks, Ohio State University,
Columbus, Ohio, was named secretary and treasurer.”
2928. Prairie Farmer. 1931. Soybean oil paint wears well:
Illinois experiments prove its worth. 103(27):6. Aug. 22.
• Summary: “Finding new outlets for farm products is one
of the big jobs with which agricultural experiment stations
are faced. At the University of Illinois, Dr. W.L. Burlison,
chief agronomist, has tackled the job of finding a satisfactory
outlet for soybean oil. He has established a laboratory on the
University agronomy farm, where a series of outdoor and
indoor panels are being painted with various mixtures of
paint wherein the vehicle (oil) is made of soybean oil instead
of the standard linseed oil.”
“Last year, prior to the meeting of the American
Soybean Growers’ Association, the buildings on the Meharry
Farm at Tolono were painted with soybean oil paint. After
a year the surface of the 40-year-old barn is in perfect
condition. The paint has not checked at all and is starting to
chalk as good pain should.”
“With one exception the leading paint manufacturers are
cooperating with Dr. Burlison in his tests with soybean oil in
paint. Many of these manufacturers are supplying the paint
paste and letting the university mix the vehicle to suit their
desires.”
A photo shows Dr. Burlison examining paint panels.
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2929. Jones, D. Bresse. 1931. Factors for converting
percentages of nitrogen in foods and feeds into percentages
of proteins. USDA Circular No. 183. 22 p. Aug. Slightly
revised Feb. 1941. [105 ref]
• Summary: Table 1 (p. 6) titled “Nitrogen content of various
proteins,” states that soybeans contain 17.5% glycinin and
16.1% legumelin.
The section titled “Proteins of oilseeds and nuts” (p. 13)
states: “The predominating proteins in nearly all the oilseeds
and nuts which have been studied are globulins of relatively
high nitrogen content, ranging from 18.5 to 19 per cent.,
corresponding in general to the factor 5.3. The proteins of
the following food articles belonging to this class have been
studied: Almonds, hazelnut, walnut, Brazil nut, butternut,
coconut, castor bean, hempseed, cottonseed, sunflower seed,
flaxseed, squash seed, pumpkin seed, sesame seed, and
cantaloupe seed.
“Although peanuts and soybeans are oilseeds, their
predominating proteins have a somewhat lower nitrogen
content than those of the oilseeds mentioned above. More
than 87 per cent of the total nitrogen of peanuts is protein
nitrogen (54). The proteins consist almost entirely of two
globulins, arachin and conarachin, both of which contain
18.3 per cent nitrogen. This gives the conversion factor
5.46. In view of the definite knowledge of the proteins of the
peanut, it is believed that the use of this factor will give quite
accurately the real protein content of peanuts.
“The chief protein in soybeans is glycinin, a globulin
that has 17.5 per cent nitrogen. This corresponds to the factor
5.71.” Address: Principal Chemist, Protein and Nutrition
Div., Chemical and Technological Research, Bureau of
Chemistry and Soils [USDA].
2930. [Introduction of soybeans to Cuba from the USA on
10 Aug. 1931 (Document part)]. 1931. In: Introductiones,
1928 to 1933-34. Unpublished register of seeds received by
the Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
75, no. 7. Unpublished manuscript. 41 cm. [Spa]*
• Summary: The Department of Agriculture experiment
station at Santiago de las Vegas, Cuba, received 19
varieties of soybeans from the Bureau of Plant Industry
in Washington, DC. They were grown in 1929 and 1930
at various places in the USA. The varieties are: Wilson 5
[Wilson-Five], Peking, Hahto, Mammoth Yellow, Morse,
Columbia, Virginia, Tokyo, Dixie, Lexington, Old Dominion,
Tarheel Black, George Washington, Dunfield, Chiquita, Illini,
Harbinsoy, Mammoth Brown, Mansoy. Address: Estacion
Experimental Agronomica, Santiago de las Vagas, Cuba.
2931. Beeson, K.E. 1931. Solving “soy” problems: When
and how to harvest is important in handling this hay and
bean crop. Indiana Farmers’ Guide 87(37):773. Sept. 12.
• Summary: The best time to cut soy beans for hay is “when

the beans are swollen to practically the maximum size in
the pod, and the lower leaves are yellowing and beginning
to drop. The tonnage of hay is greatest at this stage, and
the feeding value the highest.” In terms of the weather, it is
much safer to harvest soybeans in early September than in
late September.
“In handling nonshattering varieties like the Dunfield or
Manchu, the seed will cure better on the standing stalk than
if mowed and bunched, or shocked. In fact, a good practice
is to delay cutting until the day of threshing. Shattering
varieties like the Midwest (Hollybrook) or Wilson, however,
must be cut before all the leaves have dropped to avoid
heavy losses from shattering.”
A photo shows soybean hay being loaded on a wagon
pulled by two horses on a farm in Fountain County, Indiana.
On man is standing atop the high pile of hay; another is
working nearby on the ground. Address: Indiana.
2932. Hoover, M.M.; McIlvaine, T.C.; Garber, R.J. 1931.
Soybean culture and varieties. West Virginia Agricultural
Experiment Station, Bulletin No. 243. 16 p. Sept.
• Summary: Contents: Introduction. Commercial
importance: Hay, green manure, crop rotation, seed. Lime
and fertilizers. Soil and climatic conditions. Inoculation: Soil
method, pure-culture method. Time and method of seeding.
Soybean hay mixtures. Methods used in experiments [for
testing varieties]. Experiments at the agronomy farm [with
35 soybean varieties and pure-line selections]. Experiments
at the Lakin experiment farm. Description of varieties [which
produced high average yields of seed and hay]: Haberlandt,
Peking, Wilson, Peking selection I-21-7, Hamilton,
Sherwood, Virginia.
Table 1 shows “Yield in bushels per acre and days to
mature of soybean varieties grown on the agronomy farm”
from 1921 to 1930, with average yield for 1921-30 and for
1925-30. The varieties are: Haberlandt, U.S. 369002, U.S.
30745, Manchu, Wilson, Ohio 9016, Hamilton, Wilson
(Check), Peking Sel. I-21-8, Peking Sel. I-21-7, Wilson Sel.
I-21-9, Virginia, Black Eyebrow, Medium Green, Peking Sel.
I-21-5, Aksarben, Mikado, Elton, Peking, Morse, Hoosier,
Dixie, Merko, Ebony, Lexington, Austin, Hollybrook,
Wilson-Five, Columbia, Midwest, Hahto, Chiquita,
Haberlandt 38, Laredo, Mammoth.
Table 2 shows “Yield in tons of air-dry hay per acre,
with height and days to mature of soybean varieties grown
on the agronomy farm” from 1921 to 1930, with average
yield for 1921-30 and for 1925-30. The varieties are the same
as in Table 1. Address: Morgantown, WV.
2933. USDA Plant Inventory. 1931. Plant material introduced
by the Division of Foreign Plant Introduction, Bureau of
Plant Industry, January 1 to March 31, 1930 (Nos. 82600 to
86755). No. 102. 111 p. Sept.
• Summary: Soybean introductions: Soja max (L.) Piper
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(Glycine hispida Maxim.). Fabaceae.
No. 84569-85023. “From Chosen [Korea] and Japan.
Seeds collected by P.H. Dorsett and W.J. Morse, agricultural
explorers, Bureau of Plant Industry. Received January 20,
1930.
No. 84578-85023.
No. 84578-84904. Collected at the Suigen Agricultural
Experiment Station, Dec. 2, 1929.
No. 86002-86154. “From Japan. Seeds obtained by P.H.
Dorsett and W.J. Morse, agricultural explorers, Bureau of
Plant Industry. Received February 26, 1930.”
Note: PI numbers with special significance. “No. 84928.
No. 3224. Kanro. A medium-sized, nearly round, dull yellow
bean, slightly mottled with brown with a pale to dark-brown
hilum.” The name “Kanro” was continued in the USA.
No. 85666. No. 3085. Hokkaido Tsurunoko. Obtained
in a grocery store, January 6, 1930. A very large oval yellow
bean with a pale hilum. This is one of the largest seeded
yellow varieties and is used only for food purposes.” Later
given the name “Hokkaido.”
No. 85053-85673 (p. 56). “From Chosen [Korea] and
Japan. Seeds collected by P.H. Dorsett and W.J. Morse,
agricultural explorers, Bureau of Plant Industry. Received
January 30, 1930.
No. 85053-85671 are all soybeans. 85053-85660 are
from the Agricultural Experiment Station, Suigen, Chosen,
December 2, 1929.
“No. 86038. No. 3538. Kurodaizu [“Black soybean”].
Large, oval, slightly flattened, black.” Later renamed “Hiro.”
“No. 86129. No. 3684. Toiku Shichigo (Station No. 7).
Medium large, nearly round, light yellow, with russet-brown
hilum.” Later renamed “Toku.”
Note: On 22 April 1931 the Office of Foreign Plant
Introduction was renamed the Division of Foreign
Plant Introduction. This is the 2nd earliest known issue
containing soy introductions to reflect that change of names.
Actually, No. 101 of June 1931 was the very first. Address:
Washington, DC.
2934. Van Doren, C.A.; Burlison, W.L. 1931. Cutting
soybean harvesting costs. American Thresherman 34(5):6,
11. Sept.
• Summary: Harvesting with the combine was found to be
cheaper under Illinois conditions than with the binder and
grain separator. Address: 2. Univ. of Illinois.
2935. Casberg, Carl H.; Schubert, Carl E. 1931. An
investigation of the suitability of soy bean oil for core oil.
University of Illinois Engineering Experiment Station,
Bulletin No. 235. 22 p. Oct. [3 ref]
• Summary: “Since some core oil manufacturers have used
soy bean oil as a diluent for core oils, it has been suggested
that an investigation should be undertaken in order to
determine the suitability of soy bean oil either as a substitute

for, or a diluent of, other oils used for the purpose of making
cores. In response to these suggestions tests were conducted
on various soy bean oils, each oil being designated by letter,
to serve as identification in this report...
“Raw soy bean oil produced cores with an average
tensile strength slightly higher than the average tensile
strength of cores made from semi-refined or varnish soy
bean oil and compares favorably with the core oils now on
the market. Cores baked for approximately one hour were
of greater strength than those baked for 45 minutes and 1
hour and 15 minutes, respectively... Cores made with various
proportions of linseed oil and soy bean oil were as strong
as those made with linseed oil.” Address: 1. Manager, shop
laboratories; 2. Asst. Superintendent, Foundry Lab. Both:
Engineering Experiment Station, Illinois.
2936. Godbey, E.G.; Starkey, L.V. 1931. Dry lot rations
for fattening hogs. South Carolina (Clemson) Agricultural
Experiment Station, Bulletin No. 281. 15 p. Oct. [3 ref]
• Summary: Introduction: “The [high] price of corn in the
Southern States makes it necessary that the cheapest and
most effective protein supplements be used for fattening
hogs in dry lot. The standard protein supplement for
fattening hogs has been fishmeal or tankage. Since these
feeds are high in price, it is desirable to replace all or part of
them with cheaper feeds if this can be done without lowering
the efficiency of the ration. Numerous tests have shown that
protein supplements of animal origin cannot be satisfactorily
replaced by those of vegetable origin.”
Summary: “A mixture of equal parts of fishmeal and
soybean meal produced a faster and cheaper [weight] gain
than fishmeal alone when fed with corn to fattening hogs in
dry lot.”
“When cottonseed meal cost $36.00 per ton and soybean
meal $60.00 per ton, there was little difference in the cost of
the gains produced by these mixtures.”
“As used in this test, soybean meal was worth $68.81
per ton, cottonseed meal $51.63 per ton and peanut meal
$32.04 per ton. Cottonseed meal was worth about 75 per
cent as much per ton as soybean meal.” Address: 1. Assoc.
Animal Husbandman; 2. Animal Husbandman. Both: Animal
Husbandry Dep., Clemson, South Carolina.
2937. Robison, W.L. 1931. The causes of soft pork. Ohio
Agricultural Experiment Station, Bimonthly Bulletin No.
152. p. 184-89. Sept/Oct.
• Summary: Contents: Introduction. Objections to soft
pork. High oil feeds chief cause of softness. Soybeans [and
peanuts] produce soft pork (when fed whole). Rate of fat
storage or of gain affects firmness. Type of hog influences
hardness of fat. Rations low in fat produce firm pork.
Firmness of corn-fed hogs influenced by finish (“In the hog
belt of the United States, where corn usually makes up a
large share of the ration”).
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“The soft-pork problem was long regarded as chiefly
a southern one... but within recent years the problem of
soft pork in the corn belt has become of real concern to the
[meat] packers...” “The firmness of pork depends almost
entirely on the firmness of the fat it contains.” And that
depends on the composition of the fat. Address: Wooster,
Ohio.
2938. Woodruff, Sybil; Zwerman, Olga. 1931. Soybean oil as
human food. J. of Home Economics 23(10):974. Oct.
• Summary: Soy-bean oil, refined by one of the largest mills
in Illinois, was found to be palatable and “digested by six
women to the extent of 95 per cent when it was blended with
lemon milk sherbet, creamed dried beef, and celery soup and
fed as the only fat of the diet for nine days.”
This oil smoked at a temperature of 263ºC. compared
with 250ºC. for Wesson oil. The appearance of foods fried
in the oil was excellent, but “an unpleasant ‘fishy’ flavor
developed which permeated the room and was held by the
fried food.” This flavor appeared the first time the oil was
heated and “seemed to grow no worse with successive
heatings. We have shown that this flavor was due to the
incomplete removal, during refining, of traces of lecithin
or related compounds by adding 0.016 percent of soy-bean
lecithin to corn oil and obtaining with the heated mixture the
same unpleasant flavor as in the refined soy-bean oil.
“Blending 50 per cent or more of corn oil with soy-bean
oil reduced the intensity of the fishy flavor to an acceptable
degree. The same flavor developed in baked pie crust
shortened with soy-bean oil as did at frying temperatures.
Although not heated, the oil made into a mayonnaise was
sufficiently concentrated to possess a soy-bean taste which
the judges disliked.
“The possibilities of the use of soy-bean oil in the
human diet are excellent, provided methods of refining can
be still further improved to the point of complete removal of
all lecithin-like constituents.”
Note 1. This is the earliest document seen (Nov. 2004)
concerning the work of the University of Illinois with food
uses of soybeans–in this case soy-bean oil.
Note 2. This is the earliest English-language document
seen (May 2005) that uses the word “fishy” in connection
with flavor problems in soybeans.
Note 3. This is the abstract of a paper “reported to the
research committee of the food and nutrition division.”
Note 4. This is the earliest English-language document
seen (March 2016) that uses the term “soy-bean lecithin.”
Note 5. Work on the project “Soybeans and Soybean
Products in Human Food” in the Department of Home
Economics at the University of Illinois was started in 1930
under the direction of Dr. Sybil Woodruff. This paper
by Woodruff and Zwerman (1931) was the first paper
published as part of the project. Prior to 1936 several annual
experiment station reports were prepared and sheets giving

recipes which used soybeans and soybean products were
mimeographed for distribution. In addition, significant
amounts of research were carried on; the results were
published as a series of five papers from 1937 to 1939. The
second author’s surname should be spelled “Zwerman,” not
Zwermann. Address: Univ. of Illinois.
2939. Herb, Mamie I. comp. 1931. The soybean industry
in the United States. A selected list of references on
the economic aspects of the industry. Washington, DC:
Bureau of Agricultural Economics, USDA. 17 p. Nov. 6.
Unpublished typescript. [128 ref]
• Summary: Sources consulted: 1. USDA Library Card
Catalog. Bureau of Agricultural Economics Library Card
Catalog. 2. Agricultural Experiment Station Record, vol.
42, no. 1, January, 1920–vol. 65, no. 2, August 1931. 3.
Agricultural Index, vol. 6, 1919–vol. 16, no. 6, June 1931. 4.
Agricultural Economics Literature, 1923–Oct. 1931. (19231926 has title Library Supplement to B.A.E.) 5. Yearbooks
of the USDA, 1920-1931. Address: Library, Bureau of
Agricultural Economics, USDA.
2940. Webber, P.A. 1931. Facts concerning the soybean.
Madison Survey (Madison, Tennessee) 13(45):177-78. Nov.
18; 13(46):181-82. Nov. 25.
• Summary: “The soy bean is the only seed, as far as we
know, which contains both the water soluble and the fat
soluble vitamins.”
“In 1917 during the World War, a special committee
appointed by the Department of Agriculture, while searching
for a cheaper source of protein for human consumption,
discovered the soy bean. Shortly afterwards, soy bean in
the form of flour was manufactured and this has been on
the market now for some time. The entire soy bean ground
into flour contains double the amount of protein and calories
present in beefsteak.”
“The soy bean is also very rich in lecithin. It has been
clearly shown the soybean oil contains fat soluble vitamins
A, D, and E.”
A soybean milk can be prepared “in the same way as
almond milk... Many tests have been made in the pediatrics
departments of various universities in the United States
showing that soybean milk can be used as the only source of
protein in the nutrition of young infants.” Also gives details
on tofu. “In the Orient, ‘tofu’ forms a very popular and
almost indispensable dietary article. This ‘tofu’ can be used
in many different dishes, taking the place of meat or eggs. It
is delightful as a constituent of roasts, omelets, etc.”
“In Russia the soybean is taking prominence in the
dietary of the people there. ‘Plant soybeans and you plant
meat, milk, egg omelets,’ is the newspaper cry. A Soy
Institute was recently organized in Moscow as well as a
special exhibition of soy foods at which one hundred thirty
varieties of soy dishes, including cutlets, pastry, salads,
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candy, and beef were shown. There is every reason to believe
that the United States will become the leaders in introducing
the soybean in the daily diet of the white race.”
“The following are a few of the ways in which it is being
prepared and used in the United States at the present time:
Soybean flour is being used by large bakeries as a constituent
of bread, rolls, pastry for pies, cakes, etc. Baby foods are
coming on the market containing certain percentages of
soybean milk. Chocolate malted milk containing a good per
cent of soybean products is now manufactured and sold by
several companies. For some time, manufacturers of diabetic
foods have been placing on the market productions made
largely from the soybean. The soy sauce, otherwise known
as Oriental ‘Shoyu’ has been popularized by the Chinese
chop suey restaurants, and is now being used in many dishes
made in the home. The bean curd is being canned and
manufactured in various other ways and sold on the market.
Powdered soybean milk has become a commercial product.”
“For several years the Health Food Department of
the Nashville Agricultural Normal Institute has been
experimenting with this most interesting legume, and is now
offering two basic products which may be used in many
nutritious and appetizing dishes: the soy cheese and soybean
flour. These two products have been used in scores of recipes
tested out at the Madison Rural Sanitarium, the Nashville
Vegetarian Cafeteria, and other health food places. Just
recently several different recipes for the use of soybean flour
bread, rolls, and cakes have been perfected. These with other
recipes, will be sent free to those who inquire for them.”
“A move to substitute vegetable proteins for animal
proteins is a move in the right direction, and there is no plant
so promising as the soybean. A soybean research foundation
has been suggested. Large space at the coming World’s Fair
in Chicago [Illinois] will do much to bring this important but
neglected food to the attention of the American people.”
Note: This article was reprinted as a little 8-page
booklet (15 x 9 cm, undated) by T.A. Van Gundy of La
Sierra Industries. This shows that Van Gundy was aware
of the pioneering work of Madison Foods at an early date.
On the last page of Van Gundy’s booklet is the following
paragraph which does not appear in P.A. Webber’s original
article: “For some time the founders of La Sierra Industries,
Arlington, California, have been experimenting with this
most interesting legume and are now prepared to offer a
number of products which may be used in many nutritious
and appetizing dishes: canned soys, soy soup, soy flour,
soy cheese, soyco (a coffee substitute), smoein (vegetable
smoked meat), soy breakfast food and soy-loaf.” What a
shame that this little booklet is not dated! At least we know it
was printed after November 1931.
Note: This is the earliest English-language document
seen (Dec. 2015) that contains the term “soyco.” In this
case it refers to a “soy coffee.” Address: PhD, Madison,
Tennessee.

2941. Washington Post. 1931. Timely tested recipes from
the Bureau of Home Economics, Department of Agriculture.
Nov. 29. p. MF12.
• Summary: A recipe for Chicken chop suey with fried
noodles calls for “4 tablespoons soy sauce.”
2942. Borst, H.L.; Thatcher, L.E. 1931. Life history and
composition of the soybean plant. Ohio Agricultural
Experiment Station, Bulletin No. 494. 96 p. Nov. Based on
1927 PhD thesis, Ohio State Univ. [28 ref]
• Summary: The percentage of nitrogen in soya-bean
leaves was much greater than in the stems. As maturity
approached, the nitrogen content of leaves, stems, and pods
decreased considerably and that of seeds to a smaller extent.
The percentage of nitrogen in the whole tops decreased
during the period of active growth and increased towards
maturity. At maturity more than ½ of the total nitrogen was
stored in the seed. The phosphorus content of leaves and
stems decreased as the plants matured. The percentage of
phosphorus in mature seeds was approximately 4 times
that of leaves, stems, and pods. The storage of potassium
in the leaves reached a maximum in the early stage of pod
formation and decreased later. In stems, leaves, and pods
there was a decline in potassium content as the plants
matured. The percentage of potassium in ripened seeds
was greater than that of any other part of the plant. The
proportion of calcium and magnesium in the whole tops
decreased towards maturity. The percentage of calcium in the
various plant organs was in the order leaves > pods > stems
> roots > seeds. In leaves and pods the total and percentage
of magnesium were much lower than those of calcium.
2943. Schuster, G.L. 1931. Soybean variety tests. Delaware
Agricultural Experiment Station, Bulletin No. 172. p. 14-15.
Nov.
• Summary: Forty-nine varieties were tested for yield of
both hay and seed at Milford and Newark. The results for
17 varieties are shown (p. 15) in a large table. For both
hay and seed, the old and proven Wilson variety is still the
best. However: “The Virginia, Wilson V, Laredo, Pine Del
Perfection, and Old Dominion varieties will probably make
finer hay than the Wilson. The seed yield of these varieties
are about the same as the Wilson.” Address: Newark,
Delaware.
2944. Tomhave, A.E.; Mumford, C.W. 1931. Utilization
of ground soybeans for poultry. Delaware Agricultural
Experiment Station, Bulletin No. 172. p. 23-24. Nov.
• Summary: “It was found in this experiment that when the
laying ration contained over 7 percent of ground soybeans,
egg production per hen decreased [by 9%] and mortality
increased.” Address: 1. Poultry Investigator and Animal
Husbandman; 2. Asst. in Poultry. Both: Newark, Delaware.
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2945. Andrews, A.E. 1931. Tells of first soy-bean tests.
Indiana Farmers’ Guide (Huntington, Indiana) 87(43):18.
Dec. 1.
• Summary: The story of soy beans in Hendricks country,
Indiana, goes back to the Civil War. Near the battlefield
of Franklin, Tennessee, Adrian A. Parsons, a young man
of high-school age with the Union cavalry, was wounded
when a bullet entered his right side and clipped a piece from
his spine. Taken to a log house and left to die, he made a
miraculous recovery, but never became robust and rugged
again. “Though a farmer, much of his time was devoted to
the lighter tasks, to his garden, study and experiment.
“Forty-five years ago [i.e., in 1886], Parsons sent to
Japan for soy-bean seed. For years he raised soys in his
garden, and the sons of the family, Norman, William,
Chester, Lester and Bert, can recall those early experiments
and the derision of men who thought him visionary. The
United States Department of Agriculture for a long time kept
in touch with Mr. Parsons.
“Mammoth Yellow soys were obtained and, after
much thought and detailed work, a strain of this bean was
acclimated to Hendricks county. Later Ito Sans were used for
the farm crops. A strain finally was developed by Mr. Parsons
known as the Mikado, and these beans were sold in Iowa and
Ohio through seed houses.
“Many years ago Mr. Parsons recognized the soy
bean as an excellent hay plant. He also found it a good soil
builder, and practiced the theory of inoculation while most
men scoffed at it.”
“Soy beans were a joke in former years, but they are no
joke in Hendricks county to-day, with the acreage devoted to
them larger than the area sowed to wheat...”
“Mr. Parsons was like many a man of the best and most
practical intentions–he was criticized by those who did not
fully understand him; but to-day his county follows the path
he blazed; and who can measure his influence on the nation’s
agriculture?”
2946. Dittes, Frances L. 1931. The soybean as human food.
Madison Survey (Madison, Tennessee) 13(48):189-90. Dec.
9; 13(49):193-94. Dec. 16. [3 ref]
• Summary: This paper was presented by Miss Dittes at
the 20th annual meeting of the Tennessee Academy of
Science, held 27-28 Nov. 1931 at George Peabody College
for Teachers, Nashville, Tennessee. It summarizes scientific
research on the subject. “In 1917 during the World War,
a special committee appointed by the Department of
Agriculture, while searching for a cheaper source of protein
for human consumption, discovered the soybean.”
“At present there is a great interest in soybean
preparations throughout the world. In this country the
leading forces are the Bureau of Home Economics, and W.J.
Morse, of the United States Department of Agriculture. The

famous Austrian, Professor Haberlandt, wrote about fifty
years ago that the time would come when soybeans would
play an important role in human dietary.”
“An important step being studied at the present time is
the establishment of a soya foundation in order to promote
the creation of a National Soya Food Research Institute.”
Address: Madison Sanitarium Dietitian and Prof. of Home
Economics, Madison College, -.
2947. Burlison, W.L. 1931. Commercial utilization of
soybeans and soybean products. J. of the American Society
of Agronomy 23(12):1066. Dec. Presented as part of
Symposium on Soybeans. Leader: W.J. Morse.
• Summary: “It is doubtful if there is any crop in America so
widely discussed from the standpoint of the farm as well as
from the standpoint of utilization of the derived products as
is the soybean. Someone has called soybeans ‘The Romance
Crop.’ There is indeed romance surrounding the soybean,
especially during its early history in the Old World.”
Address: Univ. of Illinois.
2948. Cartter, J.L. 1931. Effect of latitude on growth and
composition of the soybean. J. of the American Society
of Agronomy 23(12):1066. Dec. Presented as part of
Symposium on Soybeans. Leader: W.J. Morse.
• Summary: “With the rapid growth of the soybean industry
in the United States has come the need of better varieties in
each region where soybeans are grown. The Department of
Agriculture recently introduced several thousand soybean
varieties and selections from the Orient...
“Three varieties differing in their date of maturity have
been grown cooperatively at experiment stations ranging in
latitude from Florida to Canada. Data are presented showing
the effect of change in latitude on the growth and on the oil
and protein content of these varieties. The seasonal change in
number of hours of daylight in different latitudes is charted
and the relation of the daylight duration to date of blooming
and date of ripening of soybeans is brought out. The effect of
time of planting on the date of blooming is also discussed.”
Address: USDA.
2949. Hinds, W.E.; Osterberger, B.A. 1931. The soybean
caterpillar in Louisiana. J. of Economic Entomology
24(6):1168-73. Dec. [4 ref]
• Summary: Anticarsia gemmatilis occurred in great
abundance on soybeans in Louisiana in 1929 and in less
abundance in 1930. “When opportunity is offered, the
species demonstrates its preference for soybeans so clearly
that the more appropriate common name would be ‘the
soybean caterpillar’ instead of ‘velvet bean caterpillar.’”
Dusting with sodium or barium fluosilicates gave good
control. “Natural enemies include numerous species of birds,
insect predators and parasites, and a fungus disease–Spicaria
prasina (Maulb.) Saw. The occurrence of this leaf-eating

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1122
caterpillar should not be considered as a serious obstacle to
the further increase of soybean planting in the South.”
“In Florida it appears that few soybeans were being
grown before 1916...” Address: Louisiana Experiment
Station, Baton Rouge, Louisiana.

Introduction of the Department of Agriculture, 1900-1938.”
Roll 27, volume 104. This microfilm roll may also be
available for viewing or duplication at one of the various
regional branches of the National Archives (e.g. San Bruno,
California).

2950. Hughes, H.D. 1931. Soybean-corn mixtures. J. of the
American Society of Agronomy 23(12):1065. Dec. Presented
as part of Symposium on Soybeans. Leader: W.J. Morse.
• Summary: Agronomic experiments dealing with the
practice of growing corn and soybeans in association were
begun at the Iowa Experiment Station in 1915. Address:
Iowa State College.

2954. Funk Bros. Seed Co. 1931. Catalog. Bloomington,
Illinois. See p. 23, 32.
• Summary: Page 31 states: “We carry a very complete line
of varieties adapted to Central West conditions. Write us
concerning your needs.” No specific varieties are listed. How
the company does sell “Funk’s soy bean hay mixture” which
“Makes a sure shot hay crop and meets the demand for
high quality hay... The hay mixture is made of hay varieties
such as Ebony, Virginia, and Wilson, with sufficient early
maturing yellow varieties to permit cutting so that a proper
balance of leaves and grain are obtained.” Funk advises:
“Inoculate all legumes. We carry a complete line of legume
inoculation. Many new cultures have recently been put on
the market... Jelly cultures, moist cultures, dry cultures. We
have them all.” Photos show: (1) “A part of hundreds of
acres of Soy Beans grown in rows on the Funk Farms. The
row method saves seed and permits better weed control.
Experiment Station data show the rowed beans to be higher
yielding.” (2) “Soy Bean hay cocked for curing. High quality
legume hay on short notice.”
On page 32 is an analysis of soy bean oil meal, and
the percentage digestibility of the protein, fat, nitrogen free
extract, and crude fiber. This meal “is manufactured from a
home-grown product. It has been used successfully with all
classes of live stock. Excellent results have been obtained.
Write us for special descriptive booklet.”
An ad reads: “Ask for Soy bean oil meal–Illini brand.
Manufactured by Funk Bros. Seed Co., Soy bean oil mills, at
Bloomington & Taylorville, Illinois.” Address: Bloomington,
Illinois.

2951. Morse, W.J. 1931. Utilization of soybeans and
soybean products in Oriental countries. J. of the American
Society of Agronomy 23(12):1067. Dec. Presented as part of
Symposium on Soybeans. Leader: W.J. Morse.
• Summary: Manchuria, the largest soybean-producing
country in the world, had a production of more than
5,000,000 tons of which more than 400,000 tons were used
for food, 253,000 tons for feed, and 225,000 tons for seed.
The remainder, more than 4,000,000 tons, was used in
the production of oil and oil meal and for export. Japan in
1929 used over 39,000,000 bushels of soybeans of which
only 13,000,000 bushels were grown in Japan proper, the
difference being imported from Manchuria and Korea. The
following shows the various ways in which this large amount
of beans was utilized by the Japanese people: Miso, 22.7%;
soy sauce, 22.7%; soybean oil and oil cake, 21.5%; bean
curd, 15.4%; confections [roasted whole soy flour], 6.1%;
forage, 6.2%; green vegetable beans, 0.8%; green manure,
2.5%; seed, 1.6%; miscellaneous, 0.5%.
Note: This is the earliest document seen (Oct. 2001)
that gives industry or market statistics on green vegetable
soybeans by geographical region. Address: USDA,
Washington, DC.
2952. Woodworth, C.M. 1931. Genetics of the soybean. J.
of the American Society of Agronomy 23(12):1064. Dec.
Presented as part of Symposium on Soybeans. Leader: W.J.
Morse.
Address: Univ. of Illinois.

2955. Grimes, J.C.; Sewell, W.E. 1931. Soybean hay as
a supplement to white corn and tankage for growing and
fattening hogs. Alabama Agricultural Experiment Station,
Annual Report 41:25. For the year ending June 30, 1930.
• Summary: Progress reports of feeding trials. Address:
Auburn.

2953. Liu, Peter. 1931-1932. Reports of Peter Liu, China,
1931-32. Washington, DC: Bureau of Plant Industry, USDA.
Foreign Plant Introduction and Forage Crop Investigations. *
• Summary: Liu was the interpreter for P.H. Dorsett and W.
Morse on their agricultural expeditions to East Asia. One
microfilm copy is at the National Archives in Washington,
DC, in Records of the Bureau of Plant Industry, Soils,
and Agricultural Engineering, Record Group 54. See:
“National Archives Microfilm Publication No. M840.
Expedition Reports of the Office of Foreign Seed and Plant

2956. Heckel, George Baugh. 1931. The paint industry:
Reminiscences and comments. St. Louis, Missouri: American
Paint Journal Company. vii + 691 p. See p. 461-63. Illust.
Index. 24 cm.
• Summary: These reminiscences combined with a lack
of references to sources makes a somewhat quirky history.
However there are many good stories and photographs. This
book originally appeared serially in 1928-29 in the American
Paint Journal.
Chapter 45, “New crops in old fields,” discusses the
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use of soy oil in paints (p. 461-63) and contains a nice
photo of L.P. Nemzek (about 1910). The chapter begins:
“Mysteriously, out of the ether as it were, along about 1907,
there came to the paint world tidings of a new oil from China
or thereabout. It was called soya (or soy or soja) oil or soya
bean oil, and the fortunate experience of manufacturers of
tung oil, which came from the same general direction, made
them hopeful that this new oil might prove a similar boon.
Anyway, they began to use it–many rushing in where angels
would have ventured more cautiously.
“The use of ‘semi-drying oils,’ or even of non-drying
oils, was not new to the paint industry.” Production of
American linseed oil was dwindling at the time; it reach its
lowest levels during the years 1909 to 1923 inclusive. This
created an interest in all possible substitutes or adjuvants.
In early 1910 “the Scientific Section [of the Educational
Bureau, of the Paint Manufacturers Association] was ready
with a bulletin on ‘The Characteristics of Soya Bean Oil.’
Though already in type as ‘Bulletin No. 26,’ the Bureau, in
fear of giving comfort to oil ‘dopers’ and makers of ‘phony’
paints, suppressed it, the principal reason for the decision
being that it clearly showed that American linseed oil with
an iodine number of 190 could still pass as oil from South
American seed when adulterated with as much as ten per
cent of soya bean oil.”
So the Scientific Section continued its investigations and
tests. Then in 1918 the American linseed crop failed; it was
able to supply only about 25% of normal annual demand.
Having a better knowledge of soya oil, its properties,
and its limitations, the Bureau gave permission to L.P.
Nemzek, [Special Technical Representative, Educational
Bureau, Paint Manufacturers’ Assoc. of the United States,
Philadelphia, Pennsylvania] to published three important
early PMA [Paint Manufacturers’ Assoc.] Circulars on the
use of soya bean oil in paints: (1) “The soya bean and soya
oil” (No. 37, June 1916); (2) “Soya beans as a oil-seed crop”
(No. 48, May 1917); (3) “The production and use of soya
bean oil in the United States with a brief history of their
development” (No. 155, Sept. 1922).
An even more prolific writer on the use of soy oil in
paints was Henry A. Gardner, Director of the Scientific
Section of the Educational Bureau. Between Dec. 1914
and Jan. 1923 he authored 15 influential PMA circulars,
including: (1) “Repainting tests on paint oils: With notes
on the changes occurring in oils upon aging” (No. 30, Dec.
1914); (6) “Legitimization of soya bean oil” (No. 63, June
1919); (14) “Examination of commercial American soya
bean oil” (No. 165, Jan. 1923).
The PMA was a pioneer in introducing soya bean
culture to the United States, and promoting the production
of soybeans. Nemzek was placed in charge of the project
and for several years devoted a considerable proportion
of his time to it. He obtained 57 varieties of soya beans
from Manchuria, selected those with the highest oil content

having the highest iodine values, “obtained the promise of
cooperation from nearly all the Agricultural Experiment
Stations east of the Rocky Mountains, and supervised the
planting of the experimental plots.
“During the next few years he regularly visited all the
cooperating stations, collecting the samples and, in the
laboratory, selecting the most promising varieties, got the
oil mills interested in a crop which could be crushed in the
‘slack’ season, talked to agricultural bodies, and reported
regularly to the Bureau the progress of the work. He did
Herculean work and turned out a neatly completed job. As
an example of his thoroughness, during a single year of his
work he traveled over 25,000 miles.”
He was asked to do some independent research with
the Missouri agricultural authorities at Rolla. It was very
successful and today Missouri is an important producer of
soya beans.
It was quickly found that the northern tier of states
had a growing season that was too short for the soya bean.
But good results were obtained from Illinois south, so that
by 1922 the soya bean was firmly established in American
agriculture as an oil-producing crop. The ‘corn belt’
eventually proved to be the most prolific region for both
producing and crushing soya beans.
“The use of the oil industry is more limited than was at
first expected,” but it still has an important place and reduces
the demand for linseed oil.
Photos of Henry A. Gardner, Director of the Scientific
Section of the Educational Bureau, appear on pages 431,
455, and 458.
2957. Hedrick, Ulysses Prentiss. 1931. Beans of New York.
In: The Vegetables of New York, Vol. 1, Part II. Albany, New
York: J.B. Lyon Co., Printers. 113 p. See p. 8, 12, 13. [6 ref]
• Summary: Series title: Report of the New York State
Agricultural Experiment Station for the year ending June 30,
1928.
Vol. 1 includes legumes. Part II is beans.
The soybean is discussed on pages 8 and 12. Page 8 lists
all the soybeans varieties recommended for New York by
Wiggans (1929).
The adsuki [azuki] bean is discussed on page 13.
“5. Phaseolus angularis W. F. Wight, U.S.D.A., B.P.I.
Bulletin 137. 17. 1909. Adsuki Bean. “Dolichos angularis Willd. Sp. Pl. 3:1051. 1800.
“Bushy summer annual 30 to 50 cm high, leaves
3-foliolate, stipulate; leaflets entire, more or less rhomboidal,
the lateral ones oblique; flowers bright yellow in clusters of
6 to 12: keel coiled and spurred on the left side; style hairy,
with a flattened terminal appendage; pods 6 to 13 cm long,
thin, constricted between the seeds, straw colored, brown
or black; seeds 8 to 10, small, straw colored, buff, brown,
maroon, or black. Native to eastern Asia.
“The Adsuki bean is the most promising of the five
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oriental beans listed above. It is more nearly comparable to
the common or kidney bean in its climatic requirements and
hence is more likely to be of value in New York than are
the others. It forms the second largest leguminous crop in
Japan where the seeds are used as human food as they are in
Chosen and to some extent in China and Manchuria.
“In trials of the Adsuki bean for food they have met
the almost unanimous approval of those who tested them.
Their seed production, as shown by trials at the U.S.D.A.
Experimental Farm at Arlington, Virginia, was exceeded only
by the soybean. Numerous varieties are under cultivation
in the Orient, of which a maroon-seeded form is perhaps
commonest. This form seems to have been the one brought
from Japan by the Perry Expedition in 1854 and probably
constitutes the first introduction of the Adsuki into the United
States.”
Note: On the title page of Vol. 1, Part II: Hedrick was
assisted by W.T. Tapley, G.P. Van Eseltine, and W.D. Enzie.
2958. Mumford, H.W. 1931. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 44:1-304. For the year
ended June 30, 1931.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops (p. 13-77): Dependable
forage mixtures will solve hay problem (p. 40). Soybean
varieties differ widely in yield factors (p. 42-43). New
facts fortify state’s lead in soybean growing (p. 43-45).
Nodule bacteria die fast after applied to soybeans (p. 45-46).
Handiest legume inoculants may not be the best ones (p.
46-47). Residual effect of soybean inoculation is variable
(p. 47-48). Livestock investigations: Soybean hay makes
excellent hay for bred ewes (p. 99). Dairy investigations:
Soybeans best cut for hay when pods are well filled (p. 12628). Milk-flavor studies still suspended (p. 128-29). Farm
management investigations: Good yields during drouth
make soybeans more profitable (p. 169-70). Agricultural
economics investigations: Decline in prices of soybeans has
about run course (p. 181-85). Farm mechanics investigations:
Tests supply hints for lowering harvesting losses (p. 21011). Farm mechanics investigations: Artificial drying lowers
disease infestation on corn (p. 215-217; “Two samples of
alfalfa, one sample of soybean plants, and one of soybean
stems were crushed between rollers and dried under
controlled conditions of 90ºF and 32% relative humidity.”
Table 58 show the “Effect of crushing on speed of drying.”
For each pair of samples gives: Original moisture content,
final moisture content, and drying time). Address: Dean and
Director of the Station, Urbana, Illinois.
2959. Soybean Marketing Association: The modern method
of marketing soybeans (Brochure). 1931. Chicago, Illinois.
16 p. Undated. 21 x 9 cm.
• Summary: Contents: Illinois the key state. Uses of

soybeans: Meal, oil, soybeans. Soybean Marketing
Association: A 100 per cent grower-owned and growercontrolled co-operative, its purpose, its duty (to industry, to
growers). Organization chart. The marketing machine. A few
facts about Soybean Marketing Association. Our opportunity
as soybean growers. Our immediate problem. The capital
stock plan: Authorized capital, class A and B, and common
stock. The growers’ responsibility. Strong financial set-up
(Sam R. McKelvie). Farm Board will back you. Comments
by well known Illinois leaders (with a small portrait photo of
the first three): Earl C. Smith (President, Illinois Agricultural
Association), A wonderful opportunity (by Dr. W.L. Burlison,
Chief of Agronomy Dept., Univ. of Illinois), Will benefit the
grower (by C.V. Gregory, Editor, Prairie Farmer), Volume
and finance are the key (by T.H. Lloyd, Director, Soybean
Marketing Assn., Macoupin County), Develop marketing
machine (by J.F. Probst. Director, Soybean Marketing Assn.,
Mason County), Strong selling organization needed (by C.C.
Rayburn, Champaign County), Every member own stock (by
M.D. Tomlin, Director, Soybean Marketing Assn., Mason
County), Growing soybeans at a profit (by J.H. Monier,
Champaign County), Education in co-operation (by Burton
E. King, Director, Soybean Marketing Assn., Hancock
County), Voice in price received (by George Reifsteck,
Champaign County), Profitable to growers and consumers
(by V.C. Swigart, Director, Soybean Marketing Assn., De
Witt County), Soybean products equal chance (by, J.M.
Dowell, Champaign County), Protect soybean industry (by
I.W. Maxwell, Champaign County), Sound financial basis
(by Eugene Curtis, Champaign County), Advertising is
necessary (by John G. Albright, Director, Soybean Marketing
Assn., Moultrie County), Build the bridge (by W.G.
McCormick, Secretary, Soybean Marketing Assn., Douglas
County). An ideal. Directors and executive committee [all
from Illinois]. Officers. Essentials. For further information.
About the Association: It was organized in Oct. 1929, by
Illinois soybean growers supported by County Farm Bureaus
and Illinois Agricultural Association. It handled 1,140,842
bushels of soybeans of the 1930 crop for the 2,909 members
in 26 central Illinois counties.
Immediate problems: To sell the remainder of the 1930
crop. To finance the Association under a capital stock set-up
to insure ample credit for future marketing operations.
Note: This is the earliest brochure seen (Oct. 2001) that
mentions soy.
Location: University of Illinois Archives, ChampaignUrbana. Box 134–Soybeans, 1930-1949. Address: 608 South
Dearborn St., Chicago, Illinois.
2960. William Morse examining soybeans in Japan
(Photograph). 1931.
• Summary: This digital photo, with date, was sent to
Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
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2961. Garber, R.J.; Hoover, M.M. 1932. Pekwa–a new
soybean. West Virginia Agricultural Experiment Station,
Bulletin No. 247. 8 p. Jan.
• Summary: Contents: Introduction. Distinguishing
characteristics. Yields at Lakin experiment farm. Retention
of leaves. Quality of hay. Summary.
Pekwa originated from a single planted selected from the
Peking variety. Photos show: (1) “A field of Pekwa soybeans
grown on the agronomy farm at Morgantown in cultivated
rows, to be harvested for seed.” (2) Device for testing leaf
retention of Wilson and Pekwa soybeans. (3) Bundles of
Pekwa and Wilson varieties, before and after flailing with the
spokes of a wheel, showing superior leaf retention by Pekwa.
(4) Mature Wilson and Pekwa soybeans ready to harvest for
seed; Pekwa has much greater leaf retention, making it better
for use as forage or hay.
Note: As noted above, Pekwa has an unusual ability
to retain its leaves to maturity, whereas most soybean
varieties drop their leaves as they mature. Address: 1. PhD,
Agronomist and Geneticist; 2. Asst. Agronomist: Both:
Morgantown, West Virginia.
2962. Bull, Sleeter. 1932. Soybeans not guilty: Scientists say
lack of finish is real culprit in soft pork indictment. Breeder’s
Gazette and Daily Tribune 97(2):10. Feb.
• Summary: “Extensive experiments at the Illinois and
other experiment station have shown that when soybeans
are fed in the ration of fattening hogs in amounts sufficient
to furnish the necessary protein, soft pork usually results. In
this connection, it should be noted that soybean oil meal (i.e.,
the ground beans with the oil expelled or extracted) produces
pork of satisfactory firmness and also makes more rapid and
more economical gains than soybeans.” Address: Univ. of
Illinois.
2963. Culbertson, C.C.; Hammond, W.E. 1932. Soybean
oilmeal modifications of the “Big 10” supplemental mixture
for fattening spring pigs. A.H. Leaflet [Animal Husbandry],
Iowa Agricultural Experiment Station, Cooperative
Extension Service No. 138. 3 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction (about soybean production in Iowa, feeding
whole soybeans to pigs can cause soft pork, soybean
oilmeal–the residue left after the oil has been removed
from the beans–may be the solution. “During the past year
there has been a relatively large supply of soybean oilmeal
available for feeding purposes at a price below that of the
commonly used high protein feeds of vegetable origin”).
The supplemental feeds likewise self-fed to all groups.
Comments (5. The modified “Big 10” in which soybean
oilmeal replaces the linseed and cottonseed meals gives
equally good results).
Tables: (1) Soybean oilmeal modifications of the “Big

10.” Address: Animal Husbandry Section, Iowa Agric. Exp.
Station, Ames, Iowa.
2964. Kenneth, H. Myers. 1932. Adjusting Corn Belt
farming to meet corn-borer conditions. Farmers’ Bulletin
(USDA) No. 1681. 26 p. Feb. See p. 8, 11-12.
• Summary: “Introduction: The European corn borer has
continued to spread in the United States until it is now
known to be at the edge of the important areas of surpluscorn production” (see Fig. 1, map).
In the section titled “Supply of cash crops grown in the
Corn Belt in relation to consumption requirements,” figure
4 (p. 8) shows the seasonal distribution of man labor used in
growing and harvesting 10 acres of four grain crops (corn,
oats, wheat, and soybeans) in east central Illinois. For both
soybean and corn, labor is needed at about the same times–
for planting (April-June) and harvesting (Sept.-Oct.), but the
soybean harvest is usually finished at about the same time
the corn harvest begins. In this same section is a subsection
titled “Soybeans” (p. 11) which states: “Soybeans have been
grown for hay or as an interplanted crop in the Corn Belt
for several years. Until recently the production of beans
for grain, however, has been limited to those needed for
seed, only the beans of poor quality being fed to livestock.
Practically no soybean oil was manufactured in the United
States until after 1921, when a tariff of 2½ cents per pound
was put on imports. In 1922-23 about 1,482,000 pounds of
oil was made form soybeans, and in 1928-29 this quantity
had increased use of soybeans for the manufacture of oil and
for feeding has resulted in a larger acreage of beans being
grown. Illinois, Missouri, Indiana, and North Carolina are the
leading States in soybean production.
“A considerable increase in soybean acreage may be
profitably made in districts that are well adapted to the crop.”
“Although limited quantities may be fed to hogs the
tendency of the whole grain toward producing soft pork
makes the oil-meal cake, a joint product of the oil industry,
more desirable.
“The distribution and amount of labor required in the
production of soybeans for grain is similar to those needed
for corn, and no additional equipment is needed on the
acreage farm. The total acreage of soybeans harvested for
grain in 1928 was only 656,000 acres; if in the near future
it were increased by only a very small part of the present
corn acreage in the Corn Belt, the price of soybeans would
be decreased.” Address: Assoc. Agricultural Economist, Div.
of Farm Management and Costs, Bureau of Agricultural
Economics.
2965. Parker, Edward C.; Campbell, C.E.; Boerner, E.G.;
Coleman, D.A. 1932. Protein tests for wheat and oil tests
for flaxseed and soybeans: Importance in production and
marketing. USDA Miscellaneous Publication No. 140. 45 p.
Feb. See p. 40-41. [18 ref]
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• Summary: The section titled “Oil content of soybeans”
states: “The oil expressed from soybeans is used chiefly in
the manufacture of soaps, paints, and varnishes.” Morse
(1927) “recorded variety variation in oil content from 12.7 to
19.9 per cent in the same season, and similar investigations
by the Illinois Agricultural Experiment Station have
recorded variations of 16 to 22 per cent [Hackleman, Sears
& Burlison 1928]. Wide variations in oil content exist within
any given variety, and are caused by variations in climatic
and soil environment, and by variations in time of planting
and harvesting.” Address: Chief, Bureau of Agricultural
Economics, USDA.
2966. Shrewsbury, Charles L.; Vestal, C.M.; Hauge, S.M.
1932. The effect of yeast and casein supplements to corn and
soybean rations when fed to rats and swine. J. of Agricultural
Research 44(3):267-74. Feb. [8 ref]
• Summary: “One of the problems of the corn-producing
area has been the inadequate supply of efficient protein
concentrates for livestock. Because of the increasing acreage
of soybeans (Soja max), in the Middle West, this seed has
received attention as a possible protein supplement for corn
in animal rations.”
“A basal ration of corn, soybeans, and mineral is not
adequate for satisfactory growth of rats under experimental
conditions or for young pigs in dry lot. The growth of pigs
and rats on corn-soybean rations can be improved by the
addition of casein in amounts sufficient to 2.25 or 5 per
cent protein. Although casein supplements corn alone, the
addition of casein to corn-soybean rations was of no value
in improving the utilization of soybeans. No evidence
was obtained that soybean protein supplemented soybean
protein.” Dried yeast (3%) does not supplement either corn
or soybeans to an economic extent. Cooked beans are of
greater nutritive value than raw beans.
“Growth on the cooked soybeans was definitely
superior to that obtained with raw soybeans... Although the
explanation of the greater nutritive value of cooked soybeans
is not clear at this time, there is some reason for believing
that certain materials of a toxic nature are removed or
destroyed during the heating process” (p. 271). Address: 1.
Assoc. Chemist; 2. Assoc. in Animal Husbandry; 3. Research
Assoc. in Biochemistry. All: Purdue Univ. Agric. Exp.
Station [Indiana].
2967. [Introduction of soybeans to Cuba from the USA on
15 Feb. 1932 (Document part)]. 1932. In: Introductiones,
1928 to 1933-34. Unpublished register of seeds received by
the Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
87, no. 42. Unpublished manuscript. 41 cm. [Spa]*
• Summary: The Department of Agriculture experiment
station at Santiago de las Vegas, Cuba, received 5 varieties of
soybeans from the Bureau of Plant Industry in Washington,

DC. All were grown in 1931 at Arlington Farm in Virginia,
USA. The varieties are: Ito San, unnamed variety,
Haberlandt, Harbinsoy, Medium Green (Guelph). Address:
Estacion Experimental Agronomica, Santiago de las Vagas,
Cuba.
2968. Blumenthal, Saul; Thuor, L. 1932. Worcestershire
sauce manufacture. Fruit Products J. and American Vinegar
Industry. March. p. 207, 223.
• Summary: “Most people who are uninformed about the
preparation of Worcestershire Sauce are generally under
the impression that it is a very simple matter to make this
product. This is not so, however. A Worcestershire Sauce of
good quality represents a combination of nourishing foods,
the essential ingredients being soy sauce, vinegar, extractions
of spices and seeds, sugar, salt, water, beef extract, gums and
other less important ingredients. The soy sauce is made from
soybeans, abundant in proteins and amino acids. Its flavor is
characteristic of the taste of the Orientals.
“The soy sauce is the fundamental ingredient of
Worcestershire Sauce. A discussion of the method of making
the sauce in the Orient may be of interest to the reader.” A
description is given, but it is not clear in which country this
soy sauce is made; it is probably made in China since so
much molasses / sugar is added. “As a rule, the above natural
soy-sauce is diluted with blackstrap molasses and exported
to America. The extent of the dilution depends upon the
price paid for the sauce. The United States Department of
Agriculture has no definitions or standards for Soy-sauce.
Therefore, one must depend entirely upon the chemical
examination to find out how much soy-sauce is present
and also upon the organoleptic examination. The findings,
given below, show the average chemical examination of
soy-sauce shipped into this country over a three-year period:
Total solids 77.5%, protein (N x 6.25) 1.93%, ash 9.4%, salt
3.13%, reducing sugars 19.62%, cane sugar 29.70%, corn
syrup 0.00%.
“The following is a typical formula for a good quality
Worcestershire Sauce. This makes 100 gallons. Cider vinegar
50 gallons, spiced vinegar 10 gallons, soy-sauce 15 gallons,
walnut catsup 15 gallons, pure lime juice 1 pint, terpenless
[sic, terpeneless] oil of lime 30 drops, sugar 10 pounds, table
salt 15 pounds, water to the 100 gallon mark, Galagum C 6
pounds.” Details are given on how to make the spiced cider
and the walnut catsup used in the Worcestershire Sauce
recipe. The latter contains 3 gallons of soy sauce, the main
ingredient other than water.
“The spices are thoroughly mixed with the vinegar and
allowed to stand for several weeks before use. In transferring
the required amount of this spiced vinegar to the main
formula run same through several layers of cheese cloth
to remove large pieces. Mix in the other ingredients in the
order described in a wooden tank with a stirring paddle. Run
through a 20 or 30 mesh screen to filter out solid particles,
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then fill the finished sauce into bottles or kegs.” Address:
Shirley Laboratories, New York.
2969. Experiment Station Record (USDA). 1932. Editorial:
Death of Dr. C. Ford Langworthy. 66:404-05. Jan/June. [1
ref]
• Summary: “Users of the Record during the period from
1895 to 1923 should readily recall Dr. C. Ford Langworthy,
who died in Washington, D.C. on March 3, 1932. For about
13 years Dr. Langworthy carried on the abstracting in foods
and animal production, and later he was long associated
with the section of foods and human nutrition. He was thus
a prolific contributor to this journal, as well as to many other
publications of the Department, and gained wide recognition
as an authority on the literature of foods and nutrition and the
progress of education and research in this and related fields.
“Virtually all of Dr. Langworthy’s active career was
spent with the Department. He was born in Middlebury,
Vermont, on August 9. 1864, and received from Middlebury
College the A.B. degree in 1887, the A.M. degree in
1890, and the honorary D.Sc. degree in 1912. He was also
granted the Ph.D. degree by Emperor Wilhelm University at
Strasbourg in 1893, and for the two years following served as
assistant and instructor in chemistry under Dr. W.O. Atwater
in Wesleyan University.
“Although Dr. Langworthy’s early service to the
Department was mainly as a member of the Record staff,
his activities soon became much broader in scope and his
abstracting was increasingly overshadowed by other duties.
In 1905 he succeeded Dr. Atwater as chief of the nutrition
investigations of the Office of Experiment Stations and
continued in this capacity until the establishment of the
States Relations Service in 1915, when he became the first
chief of the Office of Home Economics. In 1923 this office
was reorganized as the Bureau of Home Economics, and
from that time until his retirement in 1929 his position was
that of specialist in home economics.
“As chief of nutrition investigations, Dr. Langworthy
continued and supervised cooperative nutrition studies with
a number of experiment stations and other institutions,
the work including dietary studies, digestion experiments
with many foods, and more fundamental investigations
with improved forms of the original Atwater-Rosa
respiration calorimeter. He was also greatly interested in the
popularization of knowledge pertaining to human nutrition,
and prepared personally or in collaboration with others a
large number of Farmers’ Bulletins and similar publications
on foods and their use in the diet which received wide
distribution and extensive utilization by teachers, dietitians,
and housewives. His store of information on such topics was
enormous, and it was freely drawn upon for encyclopedias,
scientific and popular journals, lectures, and in other ways.
“An early advocate of home economics instruction and
research, he took a prominent part in the formation and early

work of the American Home Economics Association and its
Journal of Home Economics, serving as vice president of
the organization from 1909 to 1912. Later, as chief of the
Office of Home Economics during the important period of
the World War and its aftermath, he mobilized the activities
of the Department for home economics investigations.
Under his direction the digestibility, nutritive value,
culinary qualities, and use of animal and vegetable fats
and the home canning and drying of fruits and vegetables
were investigated. War-time studies of the digestibility,
preparation, and use of wheat substitutes were made. A broad
survey of the dietaries of people in different parts of the
country was conducted in cooperation with the Bureau of
Markets. Experiments with reference to the energy expended
in household labor were continued in the large respiration
calorimeter, and the small calorimeter was further used for
experiments relating to the ripening of fruit, the incubation of
eggs, and the wintering of bees. A limited survey was made
of labor conditions in farm homes, and methods were tested
for prolonging the wear of clothing and household textiles
and on the treatment and care of wooden utensils, furniture,
and floors. Thus with limited funds and under difficult
conditions he laid the foundations for development and
expansion under a bureau status.
“So widespread has now become popular interest
in matters pertaining to food and other phases of home
economics and so eminent its leadership that it is easy to
forget how recent development has been and how serious
were the handicaps which confronted the pioneers in the
cause. Dr. Langworthy began his work when reliable
information was limited and objectives uncertain. He did
much to aid in overcoming these obstacles, and thereby
helped greatly to put the new movement on a high plane and
a sound scientific basis. His services were important and
timely and merit wide remembrance.”
2970. Indiana (Purdue) Agricultural College, Extension
Bulletin. 1932. Feeding soybeans and soybean oilmeal on
Indiana farms. No. 180. 8 p. March. Revised in 1938 and
1943. *
• Summary: Contents: Introduction. Soybeans and soybean
oilmeal in hog rations. Soybeans in rations for fattening
hogs: with pasture, without pasture, hogging off (for hogs
weighing 123 pounds or more). Soybean oilmeal in rations
for fattening hogs: with pasture, without pasture, good
mineral mixtures to feed with soybeans or soybean oilmeal.
Soybeans in sheep rations. Soybeans in beef rations. Soybean
hay for sheep and beef cattle. Soybean supplements in grain
rations for dairy cattle. Time to harvest soybean hay for dairy
cattle. Soybean oilmeal and ground soybeans for chickens:
Soybean products for layers, soybean products for young
chicks.
2971. Latta, William Carroll. 1932. A century of Indiana
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agriculture: A short history of a remarkable period of
development. Purdue Agriculturist (Indiana) 26(6):83, 96.
March.
• Summary: Indiana farmers were blessed with fertile virgin
soils, but by the 1840s and 1850s accelerated land depletion
had begun–for a variety of reasons. Indiana farmers did not
begin to adopt better soil husbandry techniques until 1875
or later. The experiment stations played an important role
in this. Alfalfa came into Indiana in the 1880s. Commercial
fertilizers came into use in the state at about the same time.
Sweet clover and the silo became common in the 1890s.
“Cow peas and soybeans appeared almost simultaneously
about a decade later than the silo.” The highest yielding
soybeans, and those with the highest germination rate, were
both “found in the medium maturing group.”
A sidebar, with a photo of Prof. Latta, contains a brief
biography. He “was born 82 years ago in the little town of
Union Mills [which is 2008 is in Noble Township, LaPorte
County, in northwest Indiana]. Having received his early
education in the one roomed schools of Noble county
[Indiana], he entered the Michigan Agricultural College in
1874 from which he was graduated in 1877. After teaching a
few years he took graduate work in the same institution and
received his master of science degree in 1882.
In the fall following his graduation Latta took over the
agricultural work at Purdue University. He immediately
started on a series of experiments which he continued until
1905, when he became consulting agriculturist.”
“In 1911 he gave up teaching but continued with the
institute work until 1925, when he began the writing of The
History of Indiana Agriculture.
Note: There is a discontinuity between the text at the
end of p. 83 and that at the start of p. 96 (the back page).
Address: Prof., Agric. Exp. Station.
2972. USDA Plant Inventory. 1932. Plant material introduced
by the Division of Foreign Plant Introduction, Bureau of
Plant Industry, April 1 to June 30, 1930 (Nos. 86756 to
88432). No. 103. 51 p. March.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 87523-87636. “From Japan and Chosen [Korea].
Seeds collected by P.H. Dorsett and W.J. Morse, agricultural
explorers, Bureau of Plant Industry. Received May 6, 1930.
“No. 87613-87621. From Kankyo Hokudo.”
Note: PI number with special significance. “No. 87615.
No. 4891. Shirobana (large white flower), from Dojogun. A
very large, oval, glossy, yellow bean with pale hilum.” It was
later renamed “Jogun.” Address: Washington, DC.
2973. Dugard, Jean. 1932. La valeur alimentaire et
industrielle du soja [The food and industrial value of soya].
Genie Civil (Le) 100(17):419-20. April 23. [3 ref. Fre]
• Summary: Contents: Introduction. USDA Farmers’ Bulletin

No. 1617, by W.J. Morse. Botanical characteristics of the
soybean. Composition and food value of the soybean.
Products derived from soya eaten by humans: Tofu, soy oil,
shoyu [soy sauce] (called “soy” in English), soy flour, soy
sprouts, miso, natto. The use of soya as forage. Industrial
uses of soy oil and cake. The soybean in western Europe:
Hansamuehle in Hamburg, Germany; Englehardt & Cie.
in Frankfurt, Germany (making powdered soymilk, soy
caseine, soy lecithin, etc.); Soybean cake used for animal
feed in England, Denmark, Holland, Sweden, and–above
all–in Germany, where more than 2 million tons/year are
consumed.
2974. Jones, D. Breese; Csonka, Frank A. 1932. Precipitation
of soy bean proteins at various concentrations of ammonium
sulfate. Proceedings of the American Society of Biological
Chemists 8(1):29-30. 26th Annual Meeting. April 28-30.
Also in: J. Biol. Chem. 97:xxix-xxx.
• Summary: “Glycinin, the chief protein of the soy bean,
was first prepared by Osborne and Campbell by saturating
a 10 per cent sodium chloride extract of the meal with
ammonium sulfate, redissolving the resulting precipitate,
and dialyzing the solution.” The authors wish to investigate
the precipitation limits of glycinin in order to obtain purer
preparations of glucinin.
“By fractional precipitations at definite concentrations
of ammonium sulfate within a range of 33 to 70 per cent of
saturation, five protein fractions have been obtained. The
fraction precipitating at 55% saturation with ammonium
sulfate resembled the glycinin of Osborne and Campbell.
The isoelectric point of this globulin was found to be at
pH 5.2, which is considerably higher than that found for
unfractionated glycinin. “The other globulin precipitates at
65 per cent ammonium sulphate saturation, and coagulates at
72º.
“The dialysate contained three proteins precipitable by
ammonium sulphate at 38, 49, and 60 per cent of saturation.
Two of these proteins have the unusual properties of having
both a high degree of solubility and a relatively low degree
of precipitability by ammonium sulphate.”
Note: This is the earliest English-language document
seen (Aug. 2003) that contains the word “isoelectric” in
connection with soy. Webster’s Dictionary defines isoelectric
(a term first used in 1877) as “being the pH at which the
electrolyte will not migrate in an electrical field.” One speaks
of “the isoelectric point of a protein.” Address: Protein and
Nutrition Div., Bureau of Chemistry and Soils, USDA,
Washington, DC.
2975. Ohio Agricultural Experiment Station, Bulletin. 1932.
Fifty-year index to personnel and publications of the Ohio
Agricultural Experiment Station. No. 501. 188 p. April.
• Summary: The subject index contains almost 1½ pages
of entries under Soybean and Soybeans (p. 152-53). The

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1130
Explanation (p. 30-31) states: “The circulars are indicated by
prefixing the letter C to the number; i.e., C1, C2.”
“For several years it had actually been issued only every
other month, but with double numbering. In this index, these
bulletins are indicated as M1, M2, etc., the first number only
being used in the case of the double numbering, as M61,
instead of M61-62.” Address: Ohio.
2976. USDA Plant Inventory. 1932. Plant material introduced
by the Division of Foreign Plant Introduction, Bureau of
Plant Industry, July 1 to September 30, 1930 (Nos. 88433 to
89210). No. 104. 35 p. April.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 89101-89172. “From China, Chosen [Korea], and
Manchuria. Seeds collected by P.H. Dorsett and W.J. Morse,
agricultural explorers, Bureau of Plant Industry. Received
September 12, 1930.
“No. 89127-89172.
“No. 89127-89166 are from the Kankyo Hokudo
Prefecture Seed and Nursery Farm, Kyojyo, Chosen [Korea],
August 8, 1930.
Note: PI number with special significance. “No. 89126.
No. 6108. Tsurunoko. Large, very light yellow with pale
hilum; used largely for confectionery purposes.” Later
renamed “Suru.” Address: Washington, DC.
2977. Arceneaux, G.; McKaig, N., Jr.; Stokes, I.E. 1932.
Studies of soybeans and other green manure crops for
sugarcane plantations. J. of the American Society of
Agronomy 24(5):354-63. May. [1 ref]
• Summary: Good results have been obtained by growing
soybeans in a sugarcane rotation. In 1930, the authors
conducted experiments at the U.S. Sugar Plant Field Station
near Houma, Louisiana, to compare the relative greenmanuring value of several leguminous plants and the best
methods of handling soybeans. It was found that in the
sugar-cane rotation, soybeans should be planted in the early
spring and yield the maximum green and dry matter and
nitrogen when in full bloom. Address: Div. of Sugar Plant
Investigations, USDA.
2978. J. of Home Economics. 1932. Charles Ford
Langworthy, 1864-1932. 24(5):442-44. May.
• Summary: An excellent obituary. He made major
contributions in the fields of nutrition and home economics.
2979. Krauss, F.G. 1932. Soybeans, their culture and uses
in Hawaii. Hawaii Agricultural College, Extension Service,
Agricultural Notes No. 24. 4 p. June 21.
• Summary: Contents: Introduction. Cultural methods.
Fertilization. Inoculation. Time to plant. Distances to plant
and rate of seeding. Varieties. Harvesting. Soy beans for soil
improvement.

“The soy bean is destined to become an important
supplementary crop in Hawaii’s increasingly diversified
agriculture.” “As human food, the soy bean may be cooked
either green or dried like snap or shell beans, and as such
offer possibilities for canning commercially. The mature
seeds are also ground into culinary meals and bolted for
flour. The Orientals utilize vast quantities of soy beans for
the manufacture of a number of nutritious and highly-priced
foodstuffs, including the well-known tofu, miso, and soy
sauce. The Japanese of Hawaii import about $70,000 worth
of the beans annually from Japan for the above purposes,
the manufacture of which could be greatly extended if the
soy bean were grown locally. A considerable amount of
soy bean cake meal is also imported for poultry and dairy
stock feeding. It is estimated that Hawaii could consume
to advantage at least a half million dollars worth of soy
bean products annually if the crop were grown extensively
enough.”
2980. Culbertson, C.C.; Hammond, W.E. 1932. Oats,
soybeans, soybean oilmeal and a soybean oilmealcottonseed meal blend for finishing calves. A.H. Leaflet
[Animal Husbandry], Iowa Agricultural Experiment Station,
Cooperative Extension Service No. 140. 7 p. July.
• Summary: This is a mimeographed leaflet. Contents:
Introduction (there is a surplus of oats on Iowa farms. “The
production of soybeans has been increasing rapidly in Iowa
during the past five years.” The most widely grown varieties
contain 35-40% crude protein. “It would appear therefore
that we have a home-grown protein feed that could be
used to advantage in the rations of our fattening cattle”).
Allotment and rations fed to steer calves (includes 3 levels of
whole soybeans and two of soybean meal). A word about the
feeder calves. The hogs following and how handled.
Tables: (1) Oats, soybeans, soybean oilmeal and a
soybean oilmeal-cottonseed meal blend for finishing calves.
(2) Oats, soybeans, soybean oilmeal and a soybean oilmealcottonseed meal blend for finishing calves. Address: Animal
Husbandry Section, Iowa Agric. Exp. Station, Ames, Iowa.
2981. Cutler, G.H. 1932. Comparison of chamber and field
germination tests of soybeans. J. of the American Society of
Agronomy 24(7):544-50. July. [3 ref]
• Summary: These tests helped to confirm and explain the
current opinion prevailing among soybean growers that
soybean seed germinates better in the field than the chamber
test (in a greenhouse or laboratory) would seem to warrant.
In tests from 1929 to 1931 ungraded Manchu variety
soybeans had a germination rate of 86.09% in the chamber
but only 81.05% in the field. During the same years ungraded
seed of Dunfield variety gave similar results on a limited
number of tests. But 3 strains of Manchu gave significantly
better germination (5.24%) in the field than in the chamber.
Hard seeds germinate poorly. Favorable temperature and
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moisture (rainfall) for the 30 days following planting have
a profound effect upon field germination. Address: Purdue
Agric. Exp. Station, Lafayette, Indiana.
2982. Hilton, J.H.; Wilbur, J.W.; Hauge, S.M. 1932.
Comparison between ground soybeans and linseed oilmeal
as protein supplements for growing dairy calves. J. of Dairy
Science 15(4):277-81. July. [9 ref. Eng]
• Summary: For heifer calves on a lucerne diet, ground
raw soya beans and linseed meal were equally effective
protein supplements. Address: Depts. of Dairy Husbandry
and Research Chemistry, Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana.
2983. Robertson, D.W.; Kezer, A.; Deming, G.W.
1932. Soybeans under irrigation in Colorado. Colorado
Agricultural Experiment Station, Bulletin No. 392. 24 p.
July. [4 ref]
• Summary: Contents: Introduction. Historical. Climatic
requirements. Soybeans under irrigation. Preparation of
seedbed. Method of seeding. Rate of seeding. Date of
seeding. Irrigation. Inoculation of seed. Stage to harvest
soybeans. Harvesting methods. Experimental results at Fort
Collins (variety tests 1923-1926).
Historical: “In Colorado, soybeans were not extensively
grown until about 1923 and for several years after that date.
Due to the fact that other crops furnished protein feeds, their
use on irrigated land has not increased.
“From tests conducted at Fort Collins, Colorado, it was
found that good yields of soybeans could be obtained under
irrigation. The following varieties gave the highest yields:
Yellow-seeded varieties–Minsoy, Wea, Saskatoon. Darkseeded varieties–Soysota and Black Eyebrow. The highestyielding variety was Soysota, a brown-seeded bean. The best
date to plant soybeans proved to be late April or early May.
Twenty-inch rows gave the highest yield of grain per acre.”
Table 1 (p. 8-9) shows: The following varieties were
tested for yield in Colorado, most during the 4 years from
1923 to 1926. Yellow seeded (in descending order of yield):
Wea, Minsoy, Saskatoon, Manchu, Pinpu, Elton Sel., A.K.,
Ito San, Mandarin, Elton, Habaro, Early Yellow, Dunfield,
Midwest, Aksarben. Dark-seeded varieties: Soysota, Black
Eyebrow, Early Brown, Chestnut, Wisconsin Black. Wea
(F.C. No. 1017) gave the best average yields of any yellowseeded variety grown at Fort Collins from 1923-1926. The
average yield of Wea during this period was 25.3 bushels/
acre. Range: 23.2 to 28.2.
2984. Burlison, W.L.; Whalin, O.L. 1932. The production
and utilization of soybeans and soybean products in the
United States. J. of the American Society of Agronomy
24(8):594-609. Aug.
• Summary: Contents: Introduction. Acreage. Yield per acre.
Acreage harvested for beans. Acreage harvested for hay.

Acreage harvested with livestock. Imports of certain soybean
products. Production of important oils in the United States.
Net imports of oils and fats into the United States. Import
duties levied on soybeans and soybean products. Utilization
of soybeans in United States. Soybean products. Summary.
“Soybean acreage harvested for beans has expanded
rapidly in the United States since 1925, reaching an
estimated production of approximately 18,000,000 bushels
for 1931. More than half of the acreage grown each year has
been cut for hay. The acreage harvested with livestock has
not shown any increase since 1927.
“Imports of soybeans and soybean cake and meal have
always been of minor importance. Soybean oil imports
represented significant quantities at the close of the World
War, however, but have since diminished to negligible
amounts as import duties have become effective. The imports
of such competing oils as cocoanut and linseed have been of
greatest importance.
“Approximately one-fourth of the soybean oil being
utilized in the United States is going into paints and
varnishes, another one-fourth is finding its way to the soap
kettle, nearly one-fifth is being used in edible products, and
about one-eighth is being consumed in linoleum and waterproofing products. The number of commercial products
being placed on the market that contain soybeans or soybean
products is increasing rapidly. A most encouraging feature
of soybean progress has been the research development in
utilization of soybeans and soybean products within the
last two years and the corresponding expansion in demand
along commercial lines.” Contains numerous statistical
tables illustrating these facts. Tables show: (1) Production
of soybeans harvested for beans, selected states and the
United States, 1924-31, 1,000 bushels. (2) Total equivalent
solid acreage of soybeans, selected states and the United
States, 1922-30, 1,000 acres. (3) Yield in bushels per acre.
(4) Acreage of soybeans harvested for beans, selected states
and the United States, 1922-31, 1,000 acres. (5) Acreage of
soybeans harvested for hay, selected states and the United
States, 1922-30, 1,000 acres. (6) Acreage of soybeans
harvested with livestock, selected states and the United
States, 192230, 1,000 acres. (7) Imports into United States of
soybean oil, soybean meal and cake, and soybeans, 1915-31.
(8) Domestic production of soybean oil and other oils and
fats from domestic materials, 1916-30, 1,000 pounds. (9) Net
imports of animal and vegetable oils and fats, with special
reference to soybean oil and five other kinds of vegetable
oils, oil equivalent being used for imported materials, United
States, 1916-30, 1,000 pounds. (10) Exports of soybean oil
and other leading vegetable oils, United States, 1919-31,
1,000 pounds. (11) Duties levied on soybean oil, soybean
cake and meal, and soybeans by the tariffs of 1909, 1913,
1921, 1922, and 1930. (12) How the 1929 and 1930 crops of
soybeans were utilized in the United States. (13) Utilization
of soybeans and soybean products in the United States, 1930
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crop. (14) List of soybean products produced in the United
States.
Table 13 (p. 607) “Utilization of soybeans and
soybean products in the United States, 1930 crop.” The
13,323,000 bushels of soybeans were used as follows:
Crushed 4,800,000 bu, seed 4,623,000, feed 3,500,000,
ground 400,000 (half used for feed and half for food). The
37,200,000 lb of soybean oil was used as follows: Edible:
Oleomargarine 750,000 lb, lard substitutes [shortening]
500,000, other food products 4,750,000. Industrial uses:
Paint and varnish 9,000,000 lb, soap kettle 8,500,000,
linoleum and oil cloth 4,000,000, other 3,500,000. Increased
stocks including oil equivalent 5,700,000. The 110,000 tons
of soybean meal was used as follows: Commercial feeds
89,100 tons, other feed 20,000, edible soy flour 850, diabetic
foods 50. The 100,000 tons of soybean meal was very small
compared to its competing products: Cotton seed meal
2,350,000 tons, and linseed oil meal 1,750,000.
Table 14 (p. 608) “List of soybean products produced
in the United States.” The accompanying text states that this
list “does not pretend to be complete. Attention is called to
the large number of food products actually being placed on
the market in the United States from soybeans at the present
time. This list has grown rapidly during this last year.” The
extensive list includes commercial food, feed, and industrial
products derived from soybeans. Some products have brand
names and others only generic names.
“Food products–USA: Soybean flour. Soybean meal
flour. Refined edible soybean oil. Soybean salad oil.
Chocolate bars (30% soybean flour). Cocoa (up to 60%
soybean flour). Sausages (up to 50% soybean flour). Bread
(7½% soybean flour). Rolls (10% soybean flour). Macaroni
(20% soybean flour). Soybean muffins. Soybean cookies.
Soybean doughnuts. Vegetable shortening. Infant foods.
Diabetic foods. Oleomargarine. Lard substitutes. Filled
sweets. Soybean sprouts. Soybean cheese. Soybean milk.
Soybean buns. Soybean ice cream [perhaps that served in
Sept. 1930 in Illinois at the American Soybean Association’s
annual meeting]. Soya cream biscuits. La Choy-soy sauce.
Soyolk (flour). Soy biscuits. Soy flour. Vi-Zoy. Lektizoy.
Zoy soup. Zoybeans (cooked beans). Bacon and Zoy beans.
Zoy bouillon. Soy bean biscuit. Casein gluten flour [meaning
unclear]. Non-fat mayonnaise. Fatless spread. Fluffo.
Canadian food products: Milqo (soy milk). Vi-Tone
(chocolate). Soya flour. Soyex-Malt-Cocoa drink. Soyex.
Macaroni
“Feed products: Cake or meal. Commercial feed. Dairy
feed. Hog chow. Poultry chow. Dog chow. Chicken chowder.
Steer fatena. Calf chow. Lay chow. Rabbit chow. 34%
protein chow chow. 24% protein chow chow. Chick startena.
Chicken fatena. Olelene. Grainola.
“Industrial uses: Paint. Varnish. Enamels. Oil cloth.
Linoleum. Printers ink. Glycerine. Celluloid. Lauxtex
plastic wall coat. Lauxein waterproof soybean glue.

Lauxein emulsifier (all 3 made by I.F. Laucks, Inc., Seattle,
Washington). Soap (liquid). Soap (potash). Core binders.
Rubber substitutes.”
Note 1. This is the earliest document seen (Nov. 2013)
that mentions the following commercial soy products: La
Choy-soy sauce (made in the USA). Soyex-Malt-Cocoa
drink. Zoybeans (cooked soybeans). Lauxtex plastic wall
coat. Lauxein waterproof soybean glue. Lauxein emulsifier.
All were on the market by late 1931.
Note 2. This is the earliest English-language document
seen (Feb. 2008) that uses the term “vegetable shortening” to
refer to shortening made without animal products. Address:
Univ. of Illinois, Urbana.
2985. Freeport Journal-Standard (Freeport, Illinois). 1932.
The problems of this state are air topic. Sept. 1. p. 7.
• Summary: Friday: “’Naturalizing the Soy Bean’ will be
discussed by W.J. Moses [sic, Morse], senior agronomist,
during the National Farm and Home hour at 11:30 over
KYW. Morse has spent years in the orient searching for
soybeans that may be adapted for culture in the United
States. Dr. A.A. Horvath will tell of the uses of the soybean
for human food, and W.H. Eastman, president of the National
Soybean Oil Manufacturers’ association, will speak on
“’Industrial Utilization.’
2986. Oil, Paint and Drug Reporter. 1932. Soybean
Association discusses problems: Annual meeting of
organization reviews accomplishments and value of product.
122(11):17, 34. Sept. 12.
• Summary: An account of the meeting of the American
Soybean Association at Washington, DC, Sept. 2 and 3,
1932. Chief talks are summarized. No proceedings were
published that year. “Some of the sessions were held at
the Arlington experimental farms of the Department of
Agriculture [in Virginia], where more than 6,500 varieties of
soybeans are growing, and there were also exhibits of several
hundred foodstuffs and industrial products made from the
soybean both in the Orient and in western countries.”
Dr. A.A. Horvath, “former head of the Soybean
Research Laboratory, Pekin, China,” spoke about the great
potential importance of soybean flour, provided economical
means can be found to remove the “beany” taste and prevent
rancidity. “Dr. Horvath declared that soybean foods should
be adopted quickly in this country...”
E.C. Parker, marketing specialist of the Bureau of
Agriculture Economics, pointed out the many advantages of
adopting the practice of buying and selling soybeans on the
basis of their oil and protein content. Other speakers included
D. Breese Jones, H.W. Eastman, J.E. Barr, R.B. Gray, F.P.
Latham, and J.C. Hackleman.
2987. Barr, J.E. 1932. Marketing soybeans basis U.S.
standards. Washington, DC: Bureau of Agricultural
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Economics, USDA. 6 p.
• Summary: This address delivered at the annual meeting
of the American Soybean Assoc. (3 Sept. 1932) reviews the
construction of the standards, and describes the work of the
soybean inspection service of the Bureau of Agricultural
Economics, the export of soybeans and the problems which
arise, the handling of soybeans through terminal elevators,
and suggested changes of U.S. standards.
“Standards of quality are essential for the equitable
evaluation of any commodity... The soybean is one of
the few cash crops for which U.S. standards of quality
were available as soon as production reached commercial
proportions. These standards have been in constant use in
the marketing of soybeans since September, 1926... There
are five color classes, viz: yellow, green, brown, black, and
mixed... Each class is then divided into five grades based
on definite limits of such quality factors as test weight,
moisture, splits, damage, and foreign material. The top grade
or highest quality is designated U.S. Extra No. 1... Soybeans
which do not meet the requirements of any of the numerical
grades or which are of distinctly low quality are designated
U.S. sample grade. Trade practice has made U.S. No. 2 the
basic grade.”
Note: This is the earliest English-language document
seen (Nov. 1998) that contains the term “foreign material.”
Address: Marketing Specialist, USDA/BAE, Washington,
DC.
2988. González, A. de J. 1932. Cultivo y utilizacion de la
soya como forraje [Cultivation and use of the soybean as
forage]. Revista de Agricultura, Comercio y Trabajo (Cuba)
14(3):5-42. Sept. [12 ref. Spa]
• Summary: Contents: General considerations. Agricultural
history of the uses of soya. Botanical characters. Varieties.
The soil and its preparation. Legume bacteria. Inoculation.
Importance of calcium. Planting soya. Fertilizers. Diseases
and insects (lists many names in Spanish). Other pests. Yield.
Threshing and warehouse rent. Soya and Sudan grass. Soya
and chicharo de vaca. Utilization of the green forage. Making
hay. Silage. Use of the seeds. Food for milk cows. Food for
beef cattle. Food for hogs. Food for horses and mules. Food
for barnyard fowl. Balanced rations. Chemical composition
and digestibility. Summary.
The paper is based in large part on findings of
experiment stations of the United States. Numerous tables
show the return in seed for various varieties, chemical
composition of seed of various varieties, chemical
composition of soy hay (Mammoth variety), and digestible
nutrients of soybeans in the various forms in which they are
used for animal feed. A graph shows the digestible protein
in soy cake as compared with other animal feeds. Address:
Zootecnico, Section of Animal Industry.
2989. Morse, William. 1932. Soybeans. Radio broadcast.

NBC. National Farm and Home Hour. Sept. 2.
• Summary: As president of the American Soybean Assoc.,
Morse is presiding over a broadcast from the association’s
annual meeting. He begins this show, which is carried by a
network of 47 associate NBC radio stations, by saying: “I am
glad to greet the Farm and Home Hour audience on behalf of
the American Soybean Association.” During the broadcast,
Morse presents three guest speakers. First, Dr. A.A. Horvath
of Pittsburg, Pennsylvania, who gives “a review of the
uses of soybeans for human food.” Second, Mr. Whitney
H. Eastman of the Archer-Daniels-Midland Company, who
speaks about the industrial uses of soybean oil and meal.
Third, Mr. F.P. Latham of Belhaven, North Carolina, who
describes “methods of soybean growing on a large scale.”
Address: [USDA].
2990. Turk, Lloyd Mildon. 1932. The composition of
soybean plants at various growth stages as related to their
rate of decomposition and use as green manure. Missouri
Agricultural Experiment Station, Research Bulletin No. 173.
40 p. Sept. Based on his 1931 PhD thesis, Univ. of Missouri.
[66 ref]
• Summary: This is an in-depth study of the decreased yield
of wheat which results when wheat is planted after soybeans.
The author found that “An increase in nitrates following the
growth of soybeans should not be expected because of the
carbonaceous nature of the root material, which stimulates
biological activity, increasing the number of organisms
which consume nitrate. The soil nitrates, however, are
increased by incorporating the green parts of the plant, and,
therefore, when soybeans are being grown for green manure,
they should be burned under in the more immature stages of
growth.” Address: Columbia, Missouri.
2991. Albrecht, William A. 1932. Calcium- and hydrogen-ion
concentrations in the growth and inoculation of soybeans. J.
of the American Society of Agronomy 24(10):793-806. Oct.
[6 ref]
• Summary: Failure of soy beans on acid soils is related
more closely to calcium deficiency than to high hydrogen ion
concentration. A minimum supply of calcium is necessary
for growth and still further amounts are necessary before
inoculation can take place. The efficiency of calcium
compounds in this respect is probably dependent on the
calcium ion concentration to which they give rise, and in
materials examined was in the order calcium chloride =
calcium carbonate > calcium acetate > adsorbed calcium.
Address: Prof. of Soils, Missouri Agric. Exp. Station.
2992. Borst, H.L.; Park, J.B. 1932. Experiments with
growing corn and soybeans in combination. Ohio
Agricultural Experiment Station, Bulletin No. 513. 26 p. Oct.
[7 ref]
• Summary: “Experiments II and III indicate that, even
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under conditions favorable to the mixture and where most
of the soybeans grown in the corn are saved, the growing of
soybeans and corn together for silage has little to recommend
it. In Experiment II a small increase in protein was obtained.
Under field conditions enough soybeans might easily be lost
in harvesting to offset this increase in protein.
“The combination may have more practical value for
hogging off than for the production of silage. A low rate of
planting the soybeans is desirable for this purpose since hogs
will not consume many soybeans when they have access to
corn. Besides, a high percentage of soybeans in the ration
produces pork with soft fat and thus reduces the market
value.”
Note: Harold Lamont Borst was born in 1889. Jay
Boardman Park was born in 1884.
2993. Becker, R.B.; Neal, W.M.; Dawson, C.R.; Dix
Arnold, P.T. 1932. Soybeans for silage. Florida Agricultural
Experiment Station, Bulletin No. 255. 24 p. Nov. [20 ref]
• Summary: Two soybean varieties, Otootan and Biloxi,
were tested for use as silage. Address: Gainesville, Florida.
2994. Whitaker, M.E.B. 1932. La culture du soja dans les
plantations de coton [Soybean culture in cotton plantations].
Bulletin des Matieres Grasses (Paris) 16(11):330-31. Nov.
[Fre]
Address: Asst. Director, Arkansas Agric. Exp. Station,
Fayetteville, Arkansas.
2995. Woodworth, C.M. 1932. Genetics and breeding
in the improvement of the soybean. Illinois Agricultural
Experiment Station, Bulletin No. 384. p. 297-404. Nov. [63
ref]
• Summary: Contents: Introduction. Description of the
plant. Method of reproduction: Extent of natural crossing in
soybeans, method of making crosses artificially. Inheritance
in soybeans: Seed characters, plant characters, list of genes
in soybeans, linked characters in soybeans. Variation in
soybeans. Selection as a method of breeding: Composition
of varieties, natural purifying method of selection, pedigree
selection method, mass selection method. Cross-fertilization
or hybridization as a method of breeding. Breeding for
special features: Oil and protein content, quality of oil,
resistance to disease, yield of seed. Summary.
Figures 13 and 14 (p. 332) show determinate (recessive)
and indeterminate (dominant) types of growth and podbearing habit in soybean plants. These are discussed under
“Pod-bearing habit” (p. 333). “The pod-bearing habit is an
important factor in yield of seed.”
Note: In a 1956 speech titled “Sixty years of soybeans in
Illinois,” W.L. Burlison said: “This bulletin is considered a
classic today.” Address: Chief in Plant Genetics.
2996. Bercaw, Louise Oldham; Colvin, Esther M. comps.

1932. Bibliography on the marketing of agricultural
products. USDA Miscellaneous Publication No. 150. 351
p. Dec. Supplementary to Miscellaneous Circular No. 35,
Bibliography on the Marketing of Agricultural Products,
issued March 1925. [6 soy ref]
• Summary: This book, compiled under the direction
of Mary G. Lacy, librarian, won the Oberly Award for
Bibliography in Agricultural Sciences in 1933. It contains
only 6 soy-related references. Address: Library, Bureau of
Agricultural Economics (USDA).
2997. Rittinger, Fred R.; Dembo, Leon H. 1932. Soy bean
(vegetable) milk in infant feeding. Preliminary report.
American J. of Diseases of Children 44(6):1221-38. Dec. [18
ref]
• Summary: Fifty infants fed on soy bean milk for more
than a year grew well and remained healthy. This influential
article begins with a review of the literature on feeding soy
and other vegetable milks to infants. “In recent years great
interest in the study and use of soy bean preparations has
been manifested throughout the world. Prominent forces in
this country are the Bureau of Home Economics and W.J.
Morse of the United States Department of Agriculture. Von
Noorden in Germany, Ducceschi in Italy and Berczeller in
Vienna [Austria] are giving their support to the use of the soy
bean as a source of food.”
The authors then discuss: The nutritional composition
of the soy bean, soy bean milk powder as an exclusive food
for animals, preparation of soy bean milk flour (dried soy
milk) and its composition, their clinical study. Numerous
growth curves are given for infants fed breast milk, soybean
milk, and cow’s milk. The babies fed on soy bean milk alone
(plus daily doses of 4 cc cod liver oil and adequate amounts
of orange juice) had normal growth curves (i.e. parallel the
Holt line). The general health and condition of these babies
was good and their resistance to infection was on a par
with milk-fed babies. The fat, protein, and vitamin contents
of the soy milk are approximately equal to those of cow’s
milk. “The stool flora resembles that of the normal, breastfed baby. The economic features (mass production and low
cost) are especially significant in a consideration of soy bean
milk as an infant food. It compares favorably with the milk
of animals from the standpoint of nutritional availability
and biologic value. An additional 100 babies are at present
under observation on a diet of soy bean milk, either as a
complement to breast milk or as an exclusive food.” Address:
Pediatric Service, St. Ann’s Hospital, Cleveland, Ohio.
2998. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products. Illinois Agricultural Experiment Station, Bulletin
No. 386. p. 425-544. Dec. [34 ref]
• Summary: Loaded with statistics, graphs, tables, maps, and
photos, this is one of the best reports on soybeans in America
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published to date. Contents: Introduction. The supply of
soybeans and soybean products: Domestic production
of soybeans, production of soybeans in Illinois, soybean
varieties in Illinois, costs and returns in producing soybeans,
imports of soybeans and soybean products (soybeans,
soybean oil meal and cake, soybean oil, net imports,
exports including reexports, export-import balance), import
duties levied on soybeans and soybean products, supply of
soybean oil and competing oils and fats. Consumption of
soybeans and soybean products: Disposition of the domestic
crop, utilization as beans, utilization of soybean oil meal,
utilization of soybean oil (in food and industrial products),
methods of processing soybeans for consumption (expeller,
hydraulic press, solvent extraction), competition from other
oils, distribution of gathered soybeans by uses. Practices
in marketing soybeans and soybean products: Sources of
market information, time of movement, varieties marketed
in different sections of Illinois, selling soybeans for seed,
selling soybeans for industrial uses (the Peoria Plan of
1928-29, Grange League Federation Exchange of Ithaca,
New York, the Soybean Marketing Association of Illinois
formed in Oct. 1929 {p. 490-91}), selling soybean oil and
oil meal (National Soybean Oil Manufacturers Association
of Chicago). Elements of cost in marketing soybeans:
Marketing mill beans, processing beans, marketing seed
beans, exporting beans. The inspection system and soybean
grades. Special considerations applying to the valuation of
soybeans and soybean products: Use-values of soybeans and
soybean products in feeding, derivative products as factors
in the market valuation of soybeans. Prices of soybeans and
soybean products: Prices of seed beans, prices of soybean
oil, prices of soybean oil meal, use as affected by prices.
Meeting the price risks in marketing. International trade in
soybeans and soybean products. Summary. Literature cited.
Sources of data.
“In Manchuria in 1930 there were 13 districts in which
over 40% of the crop land was devoted to soybeans, the
highest proportion being 65%. The proportions for the
three Manchurian provinces as units were as follows: Kirin
(eastern) 33.2%; Hailungkiang [Heilungkiang] (northern)
30.7%; and Liaoning (southern) 22%.” Some soybeans were
grown in Inner Mongolia.
Illinois was the largest soybean producer in 1924,
followed by North Carolina, Missouri, and Indiana. “Few
soybeans were grown in Illinois previous to 1890, when
J.C. Utter of Mt. Carmel, Wabash county, began production
of this crop. Frank Hurrelbrink of Taylorville, Christian
county, known because of his work with the Hurrelbrink
variety of soybean, started his work in 1897. He has grown
soybeans continuously since that time, experimenting with
many varieties. C.A. Rowe and his father, of Jacksonville,
Morgan county, grew soybeans about 1899. Somewhat
earlier than this the late Ralph Allen of Delavan, Tazewell
county, became interested in soybeans and furnished seed

beans to Illinois farmers as well as to interested persons
in other states, in Hawaii, and in Alaska. C.L. Meharry of
Attica, Indiana, who owns a large tract of land near Tolono,
Champaign county, Illinois, has been an active soybean
grower since 1909. The year following the Meharry venture,
John T. Smith, also near Tolono, began to grow soybeans
on a very limited scale, and in 1921 undertook active
production. During the last decade soybeans have become an
increasingly popular crop on Illinois farms.”
Of the 1915 U.S. soybean crop, 52% of the entire crop
acreage was used for hay, 15% was grazed, 4% was plowed
under, and only 29% was harvested for beans; 18.2% was
used for seed, 0.9% for human food, and 9.9% as beans for
feed.
In 1930 some 11,975,000 bushels of soybeans were
gathered or harvested in the U.S. Of these soybeans, 40.1%
were crushed, 33.6% were used as seed, 23.0% were used
whole directly as feed, 1.7% were ground and used as feed,
and 1.7% were ground and used as food.
From the soybeans crushed in 1930, some 37,200,000
lb of soybean oil were produced. Its four main uses were:
(1) Paint and other industries: Paint and varnish 24.2% of
the total oil, linoleum and oil cloth 10.8%, other uses 9.4.
(2) Soap kettle 22.8%. (3) Edible uses: Oleomargarine
2.0%, lard substitutes 1.3%, other food products 12.8%. (4)
Increased stocks including oil equivalent 16.7%.
In 1930 some 110,000 tons of soybean meal resulted
from crushing. Of this, 76.5% was used in commercial
feeds, 13.6% in other feeds, 0.8% as soybean flour for food,
0.045% as infant and diabetic foods, and 9.0% as other uses
including glue.
Page 460 lists the types and brand names of many
commercial soybean food, feed, and industrial products.
Consumption of soybeans as foods has increased appreciably
since 1930. U.S. food products include chocolate bars
(30% soybean flour), cocoa (up to 60% soybean flour),
sausages (up to 50% soybean flour), bread (7½% soybean
flour), soybean cheese, soybean milk, soybean ice cream,
Soya Cream Biscuits, La Choy Soy Sauce, Soyolk (flour),
V-Zoy, Lektizoy, Zoy Soup, Zoybeans (cooked soybeans),
Bacon and Zoy Beans, Zoy Bouillon, Soy Bean Biscuit,
etc. Canadian food products are: Milqo (soy milk), Vi-tone
(chocolate), Soya Flour, Soyex-Malt-Cocoa Drink, Soyex,
Macaroni.
“In the foreign trade of the United States imports of
soybean oil have appeared since 1910 and of soybeans since
1914. The United States exported domestic soybeans to
Europe in quantity for the first time during the fall of 1931,
more than 2 million bushels being shipped from the 1931
crop.” Address: 1, 3-4. Dep. of Agricultural Economics; 2.
Dep. of Agronomy. All: Univ. of Illinois.
2999. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
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products: Import duties levied on soybeans and soybean
products (Document part). Illinois Agricultural Experiment
Station, Bulletin No. 386. p. 425-544. Dec. See p. 454-55.
• Summary: “Prior to the tariff act of 1909, United States
tariff duties affected neither imported soybeans nor soybean
products except insofar as the schedule on chemicals, oils,
and paints was applicable to the oil. The first mention of
soybean oil as such was made in the 1909 tariff measure,
which placed it on the free list. Soybean oil continued on the
free list under the act of 1913. The emergency tariff act of
1921 was the first to place a duty on any soybean product.
A duty of 2.67 cents a pound (20 cents a gallon) was placed
on the oil, which immediately shut out the greater portion
of soybean oil imports (Table 11). The tariff bill enacted the
following year reduced the duty on soybean oil to 2.5 cents a
pound (18.75 cents a gallon) and levied a duty of 30 cents a
bushel on soybeans.
“The change in duties in the 1922 act was not reflected
in any noticeable change in importations. The tariff act
passed in 1930 increased the duty on soybean oil to 3.5 cents
a pound and on soybeans to $1.20 a bushel. Soybean oil meal
and cake were taken from the free list and given a duty of $6
a ton (Table 12). After the act became effective, importation
of all soybean products, including oil meal, cake, and oil,
declined” [See Table 11].
3000. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 1-19 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (1) Value of the soybean crop
in Illinois, 1928-31. (2) Soybean production in selected
countries, average 1909-13, annual 1920-31 (in tons of 2,000
lb). The countries: Manchuria, Korea, Dutch East Indies,
Japan, United States, total for these 5 reporting countries.
(3) Soybean production in the United States by geographic
divisions, 1929. The greatest production was in the “East
North Central” states; 4.977 million bushels comprising 57%
of total U.S. production.
(4) Production of gathered soybeans in selected states
and in the United States, 1922-1931 (thousand bushels).
In 1922 the top six soybean producing states were North
Carolina (1,600), Illinois (812), Ohio (465), Indiana (240),
Virginia (208), and Missouri (165). Total USA: 4,333.
In 1924, Illinois (1,380) passed North Carolina (1,160)
to become the leading U.S. producer. In 1931 the top six
states were Illinois (6,055), Indiana (3,062), North Carolina
(1,498), Missouri (1,080), Iowa (578), and Ohio (560). Total
USA: 14,917.
(5) Total equivalent solid acreage of soybeans grown
in selected states and in the United States in 1922-1930
(thousands of acres). In 1922 the top 4 states were North
Carolina (224), Illinois (169), Tennessee (154), and Indiana
and Alabama (113, tie). Total USA: 1,226. In 1923 Illinois

passed North Carolina to take first place. In 1930 the top 4
states were Illinois (719), North Carolina (478), Iowa (463),
and Indiana (402). Total USA: 3,758. (6) Yield per acre of
gathered soybeans in selected states and in the United States,
1922-1931 (bushels per acre). In 1922 the U.S. average was
13.8 bushels. Iowa had the highest: 22 bushels. In 1931 the
U.S. average was 15.6 bushels. The top 4 states were Ohio
(20), Indiana (17.8), Illinois (17.5), and Iowa (17).
(7) Proportion of soybean acreage gathered for beans,
cut for hay, and interplanted with other crops, Illinois, 19221931. Gathered for beans rose from 32.1% in 1925 to 55.7%
in 1930. Cut for hay rose from 41.4% in 1922 to 54.4% in
1931. Interplanted with other crops dropped from 20.1% in
1922 to 1.3% in 1931. (8) Production of soybeans in twelve
leading Illinois counties, with rank by years, 1929-1931.
The top four counties were Christian (692,200 bu in 1931),
Champaign, Piatt, and Moultrie. (8A) Soybean varieties in
Illinois: Varieties gaining favor: Illini, Manchu, Dunfield,
Mansoy, Laredo. Holding their own: Ebony, Virginia,
Ilsoy, Peking, Black Eyebrow, Wilson V [Wilson-Five],
Hurrelbrink. Losing favor: Haberlandt, Mammoth Yellow,
Hamilton (Ohio 9035), Ito San, A.K., Midwest.
(9) Varieties of soybean seed offered for sale by growers,
in order of frequency of offers printed in Farm-Bureau
publications, Illinois, 1921, 1925, and 1931. For each year
the varieties are listed under nine crop reporting districts,
and also for the entire state. In 1921 for the entire state,
in descending order of frequency: Midwest, Ebony, A.K.,
Peking, Ohio, Ito San. In 1925: Manchu, Midwest, A.K.,
Ebony, Virginia, Ilsoy, Ohio, Black Eyebrow, Haberlandt,
Peking, Wilson, Ito San. In 1931: Illini, Manchu, Virginia,
Ilsoy, Ebony, A.K., Mansoy, Dunfield, Peking, Wilson,
Midwest, Black Eyebrow, Haberlandt. (10) Average cost
of producing soybean in Illinois and Indiana for specified
periods, 1921-1930. The highest return above computed cost
per acre (profit) is from soybeans gathered for seed using a
combine: $9.55/acre. When soybeans are cut for hay, a loss
usually results.
(11) Imports of soybean oil, soybean oil meal and cake,
and soybeans, United States, 1915-1931. (12) Duties levied
on soybean oil, soybean oil meal and cake, and soybeans
under recent tariff acts, United States, 1909-1930. In 1909
and 1913 all three commodities were on the “Free list.” In
1921 oil the tariff on oil was 20 cents per gallon (2.67 cents
per lb); the other two were free. In 1922 the tariff on oil
was reduced to 18.75 cents per gallon (2.5 cents per lb), the
tariff on soybeans was ½ cent per lb (30 cents per bushel),
and meal was free. In 1930 the tariff on oil was increased to
26.25 cents per gallon (3.5 cents per lb, not less than 45%
ad valorem), the tariff on meal and cake was $6/ton, and the
tariff on soybeans was increased fourfold to $1.20/bushel.
(13) Domestic production of soybean oil and other
vegetable oils from domestic materials, United States,
1912-1931 (thousands of pounds). Statistics are given for
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cottonseed oil (the leader by far during the entire period),
peanut oil, olive oil, corn oil, linseed oil, soybean oil, and
total vegetable oil. Soybean oil rose from 751,000 lb in 1922
(the first year for which figures are given) to 39,129,000 lb in
1931. The ranking in 1931 was: Cottonseed oil (1,417,226 x
1,000 lb), linseed oil (203,613), corn oil (113,145), soybean
oil (39,129), peanut oil (13,730), and olive oil (1,509).
(14) Imports of foreign vegetable oils, oil equivalent
being used for oil-bearing materials, United States, 19101931 (thousands of pounds). Statistics are given for soybean
oil, coconut oil and copra, peanut oil, olive oil (edible),
olive oil (inedible, including olive oil foots), palm oil (incl.
palm kernel), linseed oil and flaxseed, all other vegetable
oils and materials, total vegetable oils and materials. For net
soybean oil imports, the earliest figure is 24,784 in 1912; it
peaked at 335,439 in 1918, and had fallen to 4,018 in 1931.
Total vegetable oils and materials imported increased from
440,412 in 1910 to 1,525,114 in 1931.
(15) Exports of soybean oil and five other leading
vegetable oils, United States, 1919-1931 (thousands of
pounds). Statistics are given for soybean, cottonseed,
coconut, linseed, corn, and peanut. The leading export
throughout this period was cottonseed oil. For soybean oil
exports, the figure for the last half of 1919 is 27,715 and fir
1920 it is 43,512. Thereafter the amount exported each year
is very small, rising from 1,944 in 1921 to 5,448 in 1931.
(16) Total production, imports, exports, and net balance
of vegetable oils and animal fats, exclusive of butterfat but
inclusive of fish oils, United States, 1912-1931. (17) Use of
soybeans, by acreage, United States, 1915, 1929, and 1930
crops. The percentages of the entire crop acreage in 1915
are: Hay 52%, grazed 15%, plowed under 4%, and gathered
for beans 29% (of which: Seed 18.2%, human food 0.9%,
and feed 9.9%). In 1930: Hay 56%, grazed 14%, plowed
under 4%, and gathered for beans (11,975,000 bushels) 30%
(of which: Seed 10.5%, crushed or ground 11.5%, and feed
8.0%).
(17A) Commodities in which soybeans or soybean
products are used (p. 460): Food products (USA and
Canadian), feed products, industrial products. (18) Soybean
oil meal produced and imported into the United States,
1922-1930 (tons of 1,000 lb). Domestic production increased
from 3,811 tons in 1922 to 110,000 tons in 1930. Imports
increased from 15,612 tons in 1922 to 55,107 tons in 1930.
Total of domestic production + imports increased from
19,423 tons in 1922 to 165,107 tons in 1930.
(19) Adaptability of soybean oil to use in various
products (p. 464): The products are: Drying products
(paint, varnish, linoleum and oil cloth, waterproof goods),
soap products (hard and soft soaps), edible products (Lard
compounds, cooking oils {if odor permanently eliminated},
salad oils, fountain drinks, candy, mayonnaise, margarin),
miscellaneous (core oil, printer’s ink). Four levels of
adaptation and a maximum percentage are given for each

use: Probable, inferior, satisfactory, and superior. The two
superior adaptations are paint (to prevent yellowing), and
soft soaps. Note: “The margarin industry was one of the first
to use considerable amounts of soybean oil and at present it
absorbs in the United States approximately 750,000 pounds
annually.”
3001. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 20-49 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (20) Total industrial utilization
of soybean oil and percentages used in specified industries,
United States, 1916-1931. The total pounds used rose from
143.34 million in 1916 to a peak of 335.44 million in 1918,
then fell to a low of 7.53 million in 1924, rising slowly to
35.50 million in 1931. In 1917 (the peak year) soybean oil
comprised 10.3% of all oils used in soap industry. In 1918 it
comprised 4.6% of all oils used in the lard-substitute industry
and 2.6% of all oils used in the margarin industry.
(21) Iodin [iodine] numbers, saponification numbers,
acid numbers, and uses of oils and fats (p. 471). Values are
given for: Chinese tung or wood oil, coconut oil, corn oil,
cottonseed oil, fish oil, linseed oil, palm oil, palm kernel oil,
peanut oil, soybean oil, tallow, whale oil. For soybean oil:
Iodin number 124-148. Saponification number 189-194. Acid
number 2-7. Uses: “Considerable quantities go into paint,
varnish, enamel, linoleum, and waterproofing products. Used
in soaps. Utilized in a large variety of food products. Used in
core oils.”
(22) Utilization of soybeans and soybean products by
amounts, United States, 1930 crop: Beans (bushels)–Feed,
seed, ground (for food {200,000 bu}, for feed), crushed,
total (11.975 million bu). Oil (lbs): Edible purposes
(Oleomargarine {750,000 lb}, lard substitutes {500,000
lb}, other food products {4,750,000 lb}), paint and other
industries (paint and varnish, linoleum and oil cloth, other
uses), soap kettle, increased stocks including oil equivalent,
total (37.2 million lb). Meal (tons): Feed (commercial feeds,
other feeds), food (flour {850 tons}, infant and diabetic foods
{50 tons}), other uses including glue, total (110,000 tons).
(23) Estimated distribution of gathered soybeans
according to use, Illinois, 1926-1931 crops. The four
categories for each year are (with figures for 1931): Used by
oil mill and feed manufacturers (50%), used for seed in state
(22%), used for seed outside state (13%), used for feed on
farm (15%).
(24) Extent to which soybeans came from local sources
or were shipped in from outside the locality, and extent to
which beans sold went to local purchasers or were shipped
out of the locality, 151 identical country elevators and local
seed dealers, Illinois, 1930 and 1926 crops. (25) Soybeans
purchased by 151 country elevators and local seed dealers,
Illinois, 1931 crop. Gives figures for 10 crop reporting
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districts. (26) Proportion of soybean crop leaving growers’
hands that was out of their hands by middle of November,
December, and January, Illinois, 1922-1932 (crop storage).
Typically about 60% (range 30-70%) was out of their hands
by Jan. 15.
(27) Estimated proportion of soybean seed shipped
out of the locality by wholesale dealers and jobbers before
specified dates in January, selected states and United States,
1919-1931 crops. The states are: Illinois, Indiana, Missouri,
and North Carolina. For the USA, 38.9% on average had
been shipped by Jan. 26. (27A) Soybean varieties marketed
in different sections of Illinois, 1926 crop (11 localities) and
1930 crop (13 localities). The leading varieties of soybeans
marketed in Illinois are Illini, Manchu, Midwest, A.K.,
Virginia, and Ebony.
(28) Estimated costs (cents per bushel) of handling
soybeans for all purposes by 166 identical country elevators
and local seed dealers, Illinois, 1930 and 1931 crops. For
9 crops reporting districts gives the percentage recleaned
(23-30%) and the costs of recleaning and other costs. (29)
Costs of handling soybeans other than cleaning by identical
country elevators and local seed dealers in leading producing
counties, Illinois, 1926, 1930, and 1931 crops. Costs 3.2 to
4.4 cents per bushel.
(30) Costs of raw materials and other items of soybean
oil production, United States and selected foreign countries,
1923-1924 (per bushel of soybean crushed). The foreign
countries are Manchuria (All Manchuria, Dairen only),
Japan, Great Britain. The total cost is lowest in all Manchuria
(6.26 cents) and highest in the USA (10.21 cents). (31)
Estimated cost of handling soybeans used mainly for seed,
151 identical country elevators and local seed dealers,
Illinois, 1926 and 1930 crops. (31A) Cost per bushel of
moving soybeans from central Illinois on board boat at New
Orleans [Louisiana], 1931 crop.
(32) Carloads of soybean federally inspected in leading
soybean producing states, 1928-1932. The states are Illinois,
Missouri, Indiana, North Carolina, Ohio, and Virginia. The
most carloads were inspected in Illinois (in Peoria (2,412)
and Chicago (1,284)). (33) Federal grade requirements for
yellow, green, brown, black, and mixed soybeans (Grades
1-4 plus sample grade and Extra No. 1).
(34) Digestible nutrients in feed products of soybeans
(soybean hay, seed, straw, seed and straw, oil meal; incl.
yield per acre and digestible protein). (35) Digestible
nutrients in soybean oil meal and other protein feeds (Incl.
linseed meal {old process}, cottonseed meal {41%}, gluten
meal, wheat middlings, wheat bran, tankage). Only tankage
has a higher “feeding value” than soybean meal. (36) Total
gross value of products obtained from a bushel of soybeans
at different prices of oil and meal. Gives figures when the
price of a pound of soybean oil ranges from 2½ cents to 10
cents per pound, and the price of meal ranges from $15 to
$40 per ton.

(38) Average farm prices of soybeans by seven selected
crop reporting districts, Illinois, January-May, 1925-1931.
The average price over the years ranges from $1.70 to $2.07
per bushel. The lowest price in one year was $0.97/bu in
1931 in Champaign. (39) Average monthly farm prices
of soybeans in three crop reporting districts important in
soybean production, Illinois, October-June, 1925-1930 crops.
The price is always lowest in October and highest in June. So
storage pays.
(40) Average prices paid to producers for soybeans
by 151 identical country elevators and local seed dealers,
Illinois, October-July, 1930 and 1926 crops (Dollars per
bushel). (41) Average yearly wholesale selling prices of
soybean seed, selected markets; quotations given for first
five months of the following year, 1919-1931 crops. The
places are: Chicago, Illinois; Louisville, Kentucky; Kansas
City, Missouri; Minneapolis, Minnesota; and Baltimore,
Maryland. The average price of the ten year period at various
cities ranged from $2.25 (Baltimore) to $2.80 (Minneapolis).
Prices were highest in 1920, lowest in 1932.
(42) Retail selling price of good-quality soybean seed
in selected states, March-May, 1926-1932. The states are:
Illinois, Indiana, Iowa, Kentucky, Missouri, Ohio, Tennessee.
(43) Average prices paid to producers for thresher-run
soybeans and average wholesale and retail selling prices,
Illinois, 1925-1931 crops. Prices were highest in 1925,
lowest in 1930. In 1925 the average price paid to farmers
was 63.6% of the retail price, and the average wholesale
price was 90.9% of the retail price.
(44) Average advertised price of soybean seed offered
for sale by producers, by varieties, Illinois, March-June
1920-1930. The varieties are: Illini, Manchu, A.K., Midwest,
Ebony, Virginia, Wilson, Black Eyebrow, Peking, Ito San,
Ilsoy, Haberlandt, Ohio, Dunfield, Mansoy.
(45) Exports of soybeans from eight selected exporting
countries, 1923-1930. Gives figures (1,000 lb) for total,
China, Japan incl. Chosen [Korea], and Netherlands. (46)
Imports of soybeans into selected countries 1913, and 19191931. Gives figures (1,000 lb) for total, Denmark, Japan incl.
Korea, France, Germany, Netherlands, United Kingdom,
United States. Figures in footnote for Sweden and Italy. The
leading importers are now Germany, Denmark, and United
Kingdom.
(47) Imports of soybean oil into seven selected
countries, 1913 and 1919-1931. Gives figures (1,000 lb)
for total, Denmark, Japan (incl. Chosen), France, Germany,
Netherlands, United Kingdom, United States. Gives figures
in footnote for Algeria, Austria, and Sweden. (48) Exports
of soybean oil from eight selected countries, 1913 and 19191931. Gives figures (1,000 lb) for total, China, Denmark,
Japan incl. Chosen, France, Germany, Netherlands, United
Kingdom, United States. Figures in footnote for Algeria,
Sweden, Austria, and Italy.
(49) Exports of soybean cake from Manchuria as a
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whole and from the port of Dairen, with destination of bean
cake from Dairen, 1926-1931 (tons of 2,000 lb). Exports
from Dairen to Japan, Korea, Europe, United States, China,
Other destinations.
3002. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Figures (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Figures show: (1) Shaded map–Percentage of
cultivated acreage in soybeans in Manchuria and in adjacent
provinces of Inner Mongolia [both part of China]. The
percentages for the three Manchurian provinces are: Kirin
(eastern) 33.2%, Hailungkiang [Heilungkiang] (northern)
30.7%, and Liaoning (southern) 22%. (2) Bar chart–Average
acreage and value of soybeans compared on a percentage
basis with selected harvested crops, Illinois, 1929-1931. The
main crops are corn, oats, all wheat, and tame hay. Soybeans
comprise only about 3.1% of total acreage and value.
(3) The soybean plant (Soja max) at two stages of
growth (photos). (4) Shaded map–Percentage of farms in
the principal soybean producing areas in the United States
growing soybeans, by counties, 1929. “Nearly all the
soybeans grown in the United States in 1909 were found in
the southern states.” By 1919 “soybeans had considerable
prominence in New England and in Texas, Oklahoma, New
Mexico, Arizona, Colorado, Utah, Idaho, and Montana.
(5) Dot map–Acreage of soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. Most soybeans are grown east of the Meridian 100. In
the South, they are typically planted in a row alternating with
a row of some other crop. (6) Dot map–Acreage of soybeans
grown in principal soybean producing areas in the United
States, by counties, 1924. In 1924 there was less acreage
in the important regions of soybean production. (7) Dot
map–Production of gathered soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. “No state gathered as much as 50,000 bushels of
soybeans in 1909. Two states, Virginia and North Carolina,
produced more than 100,000 bushels in 1919, and the latter
approached 500,000 bushels. By 1924 four states, Illinois,
North Carolina, Missouri, and Indiana, produced more than
500,000 bushels and two states, Illinois and North Carolina,
produced more than 1,000,000 bushels each. By 1929 Iowa
was producing 500,000 bushels, Indiana 1,000,000 bushels,
and Illinois 3,250,000 bushels.”
(8) Graph of production of gathered soybeans in
six leading states, 1924-1931 crops. The states, listed in
descending order of their production in 1931, are: Illinois,
Indiana, North Carolina, Missouri, Iowa, Ohio. (9) Graph
of total equivalent solid acreage of soybeans in five leading
states, 1922-1930 crops. The states, listed in descending
order of their acreage in 1930 are: Illinois, North Carolina,
Missouri, Indiana, Tennessee. (10). Map of acreage, yield,

and production of soybeans in Illinois, by crop reporting
districts, average of 1929-1931 crops. Gathered: 48.6%. Cut
for hay: 51.4%. Yield: 17.2 bu/acre.
(11) A field of soybeans cut with a binder and threshed
with a regular grain thresher (photo). This method makes
straw available for feeding. (12) Harvesting soybeans with
a combine (photo). “The combined harvester and thresher,
or combine, has made great headway since 1927 as a means
of harvesting the soybean crop, especially in Illinois.” This
method of harvesting is usually less expensive that the use of
both binders and threshing machines.
(13) A large barn and other farm buildings covered with
paint containing 25% soybean oil. The paint was not tacky,
and was holding up well after one year. (14) Equipment and
supplies in soybean paint tests.
(15) Four soybean crushers of the expeller type. The
oil is removed by pressure under very high heat. (16) Filter
presses used after the expeller-type crusher. The oil goes
through a filtration process to clarify it. (17) Four pie charts
showing proportion of gathered soybeans utilized for seed,
feed, and crushing in the United States and Illinois, 1926 and
1930 crops. In 1930 in the USA and Illinois: Crushed: 38%
/ 52%. Seed: 35% / 37%. Feed: 27% / 11%. A rapid increase
in crushing (and decrease in percentage used for seed) took
place between 1926 and 1930, and Illinois emerged as the
leading state.
(18) Four bar charts showing monthly movement
of soybeans by local handlers in Illinois, 1920 and 1926
crops. The four graphs show: Purchased locally, shipped in,
shipped out, and sold locally. (19) Map of Illinois showing
areas served by six leading receiving markets for soybeans
produced in Illinois, determined mainly by freight costs.
Illinois is well supplied with crushing mills. (20) Terminal
storage elevator at Peoria, Illinois, used by the Soybean
Marketing Association for the storage of soybeans (photo).
(21) A ship loaded with soybeans for export movement.
Shows the first cargo of soybeans exported from Illinois by
way of the Great Lakes. This cargo of 205,000 bushels left
Chicago during April, 1932. (22) Soybean meal being fed to
beef cattle (photo). (23) Graph of the average price of five
soybean varieties in Illinois, 1921-1930 crops: The varieties
are Virginia, Midwest, Manchu, Ebony, and A.K. Prices
dropped during this time. (24) Graph of prices of soybean
oil and four other leading vegetable oils at New York, by
months, 1920-1932. The other four are linseed oil, corn oil,
coconut oil, and cottonseed oil. Prices dropped during this
time. (25) Four graphs showing the price of soybean oil
compared prices of four other leading vegetable oils at New
York, by months, 1920-1932. The other four are the same
as above. (26) Graph of prices of soybean oil and five other
leading vegetable oils at important milling centers, 19281932. Peanut oil is included. Linseed oil was generally the
highest in price and cottonseed oil the lowest. (27) Graph of
prices of soybean oil at Dairen (Manchuria), Hull (England),
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and New York, 1919-1932. The price was lowest at Dairen
and highest at New York. (28) Graph of prices of soybean oil
meal and two other leading vegetable meals at Chicago, by
weeks, April 1931 to Aug. 1932. The other two are linseed
meal and cottonseed meal. Linseed meal was generally the
highest in price and cottonseed meal the lowest. (29) Graph
of prices of soybean oil meal at five important markets, by
weeks, April 1931 to Aug. 1932. The markets are Boston
[Massachusetts], Minneapolis [Minnesota], Kansas City and
St. Louis [Missouri], and Chicago [Illinois]. The price at
Chicago is generally the lowest.
3003. Wiggans, R.G. 1932. Corn and soybeans for silage.
New York (Cornell) Agricultural Experiment Station, Bulletin
No. 548. 36 p. Dec. [27 ref]
• Summary: Contents: Comparative feeding value.
Comparative productivity. Soybeans in New York.
Experimental work: Plan of planting, planting and cultural
methods, method of harvesting, method of calculating
yields. Comparisons of corn and soybeans grown alone.
Comparisons of corn grown alone and combinations of two
rows of corn and two rows of soybeans grown alternately.
Comparisons of corn grown alone and combinations of two
rows of corn and one row of soybeans grown alternatively.
Comparisons of corn grown alone and combinations of corn
and soybeans grown in the same row. Further comparisons
of corn grown alone and combinations of corn and soybeans
grown in the same row. Varieties of soybeans to be grown for
silage in combination with corn. Effect of corn on the growth
of soybeans. Digestible nutrients. Conclusions.
This Bulletin begins: “The utilization of soybeans as a
crop to be combined with corn in the making of silage dates
back almost to the beginning of silage-making, and certainly
to the time when corn came so commonly into use for this
purpose. The obvious reason for this is an attempt to increase
the feeding value of the silage made from corn, a low-protein
plant when the entire plant is considered, by the addition
of a legume, soybeans, rich in protein. By the combination
of the two the protein content of the resulting silage can be
increased by 50 to 100 per cent, according to the amount of
soybeans in the mixture. The recommended proportion of
soybeans to be used for this purpose varies from 25 to 30
per cent. This proportion will increase the protein content at
least one-half, thereby narrowing the nutritive ratio, which
would seem sufficient to warrant reducing the amount of
concentrates otherwise necessarily supplied from other
sources.”
“Conclusions: The experimental work reported herein,
covering the period of ten years from 1922 to 1931 and
including widely different varieties of corn (among which
were the highest-producing varieties for silage purposes) and
several varieties of soybeans known to be among the best for
New York conditions, seems to justify on careful analysis
the following conclusions, applicable to conditions similar to

those under which the tests were conducted:
“1. Good soybean varieties, when grown alone in
cultivated rows the same distance apart as corn, will produce
from one-half to three-fourths as much green weight and
from 65 to 80 per cent as much dry weight as will corn.
“2. Soybeans and corn grown alternately in two-row
blocks will give from 15 to 20 per cent less green weight and
from 7 to 15 per cent less dry weight than will corn grown
alone. This practice is therefore of questionable value.
“3. One row of soybeans and two rows of corn grown
alternately will show approximately one-half the loss found
to occur in the preceding combination. This method of
culture is therefore much to be preferred, from the standpoint
of production. It will also give a ratio of corn to soybeans
approaching very closely the ratio recommended for silage
purposes.
“4. A combination of corn grown at the optimum rate for
silage, one stalk every 9 inches in the row, with three times
that number of soybean plants in the same row, will produce
significantly more total dry weight, on the average, than will
corn alone. The ratio of corn to soybeans in the silage from
this combination will approximate 3 to 1, the recommended
proportion.
“5. Any combination of these two crops will reduce the
yield of corn, and the proportion of grain in the corn will
likewise be reduced.
“6. The grain in the soybeans will not make up for the
loss of grain in the corn.
“7. The effect of soybeans on corn in the combination
of the two crops is somewhat in proportion to the size of
the corn. The smaller the corn, the greater is the percentage
reduction in corn and the greater the proportion of soybeans
in the mixture.
“8. Any one of several varieties of soybeans growing in
the same row with a good silage corn will increase the total
dry-weight production.
“9. The total digestible nutrients produced on a unit
area are increased by the combination of the two crops. The
nutritive ratio is materially narrowed at the same time.
“10. All things considered, it seems that a combination
of the two crops, corn and soybeans, is a practice to be
highly recommended to the dairymen of New York as a
means of improving the silage, increasing production,
decreasing the amount of concentrates necessary, and
improving the land all of which tend to decrease the cost of
production.”
3004. USDA Bureau of Home Economics, Mimeograph
Circular. 1932. Soybeans. 458(10-5-32 FBK):1-4. *
3005. Grimes, J.C.; Sewell, W.E. 1932. Soybean hay as
a supplement to white corn and tankage for growing and
fattening hogs. Alabama Agricultural Experiment Station,
Annual Report 42:22-23. For the year ending June 30, 1931.
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• Summary: Progress reports of feeding trials. Address:
Auburn.
3006. Jamieson, George Samuel. 1932. Vegetable fats and
oils: The chemistry, production, and utilization of vegetable
fats and oils for edible, medicinal and technical purposes.
New York, NY: Chemical Catalog Co., Inc. 444 p. American
Chemical Society. Monograph Series No. 58. 24 cm. A
revised edition was published in 1934. *
• Summary: The author states (p. 266) that the flash point
of soybean oil is 500 to 556ºF (260 to 291ºC), but fails
to mention either the kind of oil or the method used in its
determination. No mention is made of the smoke point or fire
point. Address: USA.
3007. Jones, D. Breese. 1932. Variations in the amino acid
content of the protein of different varieties of soybeans.
Washington, DC. 7 p.
• Summary: This document begins: “Last year the Protein
and Nutrition Division of the Bureau of Chemistry and Soils
carried on some studies to find out if there were any essential
differences in the nutritional value of the proteins of different
varieties of soybeans. I do not know of any seed that has
such a large number of different varieties as the soybean.
Mr. W.J. Morse of the Bureau of Plant Industry brought back
from the Orient, where he had been making a special survey
of soybeans for the Department of Agriculture, between
4,500 to 5,000 samples of soybeans, representing between
2,000 to 2,500 different types or varieties. Some varieties
of soybeans appear so different from others that one would
hardly recognize them as soybeans. They differ in color,
size, and shape. Some are yellow, others are black, green,
and so on. These striking varietal differences suggested that
there might be variations in the chemical composition of
their total protein content which could affect the nutritional
value of their proteins. It is well known that some varieties of
soybeans contain more oil than others, and that some contain
more protein. We were not concerned with differences in the
quantity of protein, but rather in its nutritional quality. The
results of these studies will be published soon by Dr. F.A.
Csonka and myself in a forthcoming number of the Journal
of Agricultural Research.
“Proteins differ greatly in their nutritional value. There
was a time, and not so very long ago, when it was considered
that one protein was as good as another. Attention was paid
only to the quantity of protein in a feed. No thought was
given to its quality. Today we know that it is possible for a
feed to contain 50 per cent or more protein and still be so
nutritionally inadequate that an animal could live on it but a
short time.
“In order that the significance of some data which I shall
present later in this paper may be more clearly appreciated,
I shall first discuss briefly how proteins can differ so
essentially in their nutritive value.

“Proteins are extremely complex compounds. Most
of them are made up of 20 or more simpler compounds
chemically bound together to make up the huge protein
molecule. These compounds are called amino acids...”
Footnote: “This paper was presented at the Annual
Meeting of the American Soybean Association held in
Washington, D.C., September 2 to 3, 1932.” Address:
Principal Chemist in Charge, Protein & Nutrition Div.,
Bureau of Chemistry and Soils, USDA.
3008. Morse, W.J. 1932. Soybeans–Manchuria. Attached
to: Dorsett, P.H.; Morse, W.J. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon
(Log of Dorsett-Morse Expedition). 181 p. Illust. 28 cm.
• Summary: Perhaps the best book ever written about
the soybean in Manchuria; extremely comprehensive and
detailed. The only known copy of this book (as of Sept.
2011) is owned by Soyinfo Center (Lafayette, California).
Contents: 1. Manchuria. 2. Topography. 3. Climate. 4.
Area and population. 5. Soils. 6. Agricultural methods. 7.
Agricultural crops: Distribution.
8. Soybeans: History, importance, important production
regions, production, varieties, improvement of varieties,
time and methods of planting, cultivation, rotation,
fertilizers, harvesting, threshing, seed cleaning and yields,
cost of production, marketing, prices, trade competition,
transportation, storage of soybeans, mixed storage system,
seed inspection, soybean oil cake, storage of bean cakes,
soybean oil inspection, storage and transportation of oil,
soybean oil industry (history, methods of milling {wedge
system, screw system, hydraulic system, [solvent] extraction
system}, production of oil mills, number and location of oil
mills, present status of mills), export trade in beans, cake,
and oil, bean exports, bean cake exports, bean oil exports.
Contains 174 numbered figures, mostly original photos
(each with a caption) taken in Manchuria, plus a map of
Manchuria. Photos include: (2) Transporting soybeans by
junk down the Liao River to Yingkow [Yingkou]. (3) The
frozen Sungari River, North Manchuria, provides good roads
for the transportation of agricultural crops during winter
months. (4) The cow, donkey, and horse assist the farmer
in most of his work. (5) The primitive wooden plow made
at home is the principal farm implement. (6) The farmer
uses a crude wooden cart to carry his plow to the fields. (7)
General view of a Manchurian farm village near Nanzankai,
South Manchuria, showing farm homes, threshing grounds,
and harvested crops stacked about the threshing grounds. (8)
View of compound home of the better class of Manchurian
farmer. (9) The “Tunhulu” made with a kaoliang stalk
and gourd is used in sowing millet and kaoliang. (10)
Compacting the soil on sown peanuts with stone rollers in a
sandy region of South Manchuria. (11) The wooden roller is
commonly used in compacting the soil on soybeans sown on
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ridges. (12) After harvest the crops are hauled to the village
and stacked about the threshing ground. (13) The Manchu
farmer occasionally pulls wheat or barley plants instead
of cutting with the sickle. (14) Threshing is accomplished
with a stone roller pulled over the plants by horse or
donkey. (15) Seed is cleaned by throwing shovelfuls in the
air and letting the wind separate the seed from the trash.
(16) Coolies planting and covering soybeans. (17) Fields
of soybeans near Kaiyuan, Manchuria, in July. (18) Field
plot of the Moshito variety in South Manchuria. (19) The
Moshito variety in a variety field test at the Hsiungyaocheng
Experimental Station in South Manchuria. (21) Soybeans
are planted on ridges 6 to 8 inches high and the rows 21
inches apart. (22) Farmer in North Manchuria making ridges
for planting soybeans. (23) Tramping ridges and planting
soybeans in North Manchuria. (24) Planting soybeans on
ridges. (25) Tramping ridges, planting beans, and covering
with plow. (26) General view of planting and covering
soybeans in Manchuria. (27) After the beans are covered the
soil is compacted on the beans by drawing a wooden roller
over the ridges. (28) Planting the Moshito variety in South
Manchuria on new land. (29) Planting soybeans between
hills of corn in South Manchuria. (30) Planting and covering
soybeans between hills of corn. (31) A furrow is made in
early May for corn and every other furrow left for soybean
planting in early June, South Manchuria. (32) Planting a
row of soybeans between two rows of corn when corn was
6 inches high. (33) Planting and covering a row of soybeans
between two rows of corn in South Manchuria. (34) Closeup view of covering a row of soybeans between two rows
of corn. (35) Planting soybeans between hills of corn in the
Hsiungyaocheng region. (38) Hemp planted at the ends of
soybean rows to prevent animals from injuring the soybean
plants. (39) The second cultivation of soybeans is done with
the plow. (40) The third and last cultivation of soybeans
consists of hand hoeing. (41) Cultivating corn and soybeans
in South Manchuria. (42) Cultivating soybeans and corn in
South Manchuria. (43) Piles of compost used as fertilizer by
the Manchurian farmer. (44) Coolies scattering compost in
middle of last year’s rows. (45) Fit in which manure and soil
are mixed for making fertilizer cakes, South Manchuria. (46)
Stacks of fertilizer cakes made from manure and soil, South
Manchuria. (47) Field of mature soybeans ready for harvest
in North Manchuria. (48) Coolie with short-bladed sickle
used in cutting soybeans. (49) Coolies cutting a field of
soybeans in North Manchuria. (50) After cutting, the plants
are left in small bunches to cure. (51) After curing in the
field, soybean plants are hauled to the threshing ground in the
village. (52) A Chinese family loading cured soybean plants
on cart for hauling to the threshing ground. (53) Loading
soybeans on a cart for hauling to the threshing ground near
a small village in South Manchuria. Women and children
are gathering leaves, broken stems, and other plant material
for winter fuel. (54) Long rectangular stacks of soybeans

about a threshing ground. (55) Soybeans in stacks about
the threshing ground are left to cure for 3 or 4 weeks before
threshing. (56) Bundles of immature plants curing on the side
of the threshing ground. (57) Cutting soybeans after the corn
stalks have been harvested, South Manchuria. (58) General
view on a South Manchurian farm of a black seeded variety
of soybeans being cured in small shocks. (59) The threshing
floor is thoroughly rolled with some rollers before threshing.
(60) Small quantities of beans are threshed with bamboo
flails. (61) The stone roller used in threshing soybeans and
other crops in Manchuria. (62) Soybean plants drying on a
threshing ground. (64) General view of a threshing ground
after the soybeans have been placed to a depth of 2 or 3
feet. The plants are left to cure for 2 or 3 hours in the sun
before threshing. (63) View of threshing ground just before
threshing soybeans. (65) The common method of threshing
soybeans in Manchuria. (66) Soybean threshing scene in
South Manchuria. (68) Threshed material being raked into
piles in preparation for cleaning the seed. (67) General
view of threshing soybeans by stone rollers drawn either by
horses or mules. In the foreground coolies are shocking the
plants after they have been rolled once. (69) General view of
threshing ground with coolies raking and scraping threshed
soybeans into a pile to be cleaned. (70) Primitive method of
separating soybean seed from threshed material. (71) Closeup view of coolie throwing shovelful of threshed material
in air. (72) View showing cleaned bean seed in foreground.
(74) The finer material, pods, and broken stems, left from
cleaning, is used for animal feed. (73) Cleaning soybeans
by throwing shovelfuls of threshed material into the air. (75)
Seed is often stored in small matting bins at side of threshing
ground. Continued. Address: USDA, Washington, DC.
3009. Morse, W.J. 1932. Soybeans–Manchuria (Continued–
Document part II). Attached to: Dorsett, P.H.; Morse,
W.J. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon (Log of Dorsett-Morse
Expedition). 181 p. Illust. 28 cm.
• Summary: Continued from page 80: (76) After cleaning,
the seed is measured. (77) After cleaning and measuring the
seed is often bagged ready for the market. (78) Home-made
implements used in cleaning seed from threshed material
(79) Rake commonly used in separating the coarser material
in seed cleaning. (80) Broom made from kaoliang stalks used
in scraping up seed on threshing ground. (81) Native cart
used in transporting produce [including soybeans] to market.
(82) Cartload of bags of soybeans in the yard of a Chinese
inn, North Manchuria. (83) View of a Chinese inn on the
outskirts of Harbin, North Manchuria. (84) Arrival of farmer
with cartload of soybeans in a Chinese inn yard. (85) View of
Chinese inn yard showing accommodations for horses. (87)
Manchurian farmer at a Chinese inn near Harbin, North
Manchuria. (86) Chinese storage merchants either purchase
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the soybeans direct from the farmers at the Chinese inns or
arrange through the master of the inn for the purchase of
seed as the farmer comes in from the country. (88)
Manchurian farmers selling cartloads of soybeans in the open
soybean market at Kaiyuan, Manchuria. (89) Soybean seed
stored in sacks in open storage in railway yards in North
Manchuria. (90) Unloading from farm carts and storing
soybean seed in osier bins in Chinese merchant’s storage
yard. Kungchuling, Manchuria. (91) Cartload of soybeans in
storage yard of Chinese grain merchant. North Manchuria.
(92) Soybeans lumped in piles in a railway yard in North
Manchuria. (94) Uncovered rick of bags of soybeans in
railway yards in North Manchuria. (93) Open storage in bulk
of soybean seed in a railroad yard in North Manchuria. (95)
Ricks of bags of soybeans covered with matting and
tarpaulin in railway yards, North Manchuria. (96) Cartload of
bags of soybeans in Chinese merchant’s storage yard, North
Manchuria. (97) Beans are sometimes transported in bulk by
the farmer. (98 & 99) placed in bags, and dumped in osier
bins (100-105). (98) Measuring and bagging beans in
Chinese grain merchant’s storage yard. (99) Wooden measure
used for measuring beans by Chinese grain merchants. (100)
Osier bin half filled with soybeans, North Manchuria. (101)
Osier bins filled with beans. (102) Filling osier bins with
beans. (103) Close-up view of osier bin just filled with beans.
(104) Osier bin filled with beans and capped. (105) General
view of Chinese grain merchant’s storage yard showing
storage of soybeans in osier bins. Kaiyuan, Manchuria. (106)
“River beans” at Tingkow, Manchuria, on the Liao River.
(107) Manchurian farmers carting soybeans to Harbin across
the frozen Sungari River, December 2, 1930. (108) “Train
beans” stored in railway yards, Dairen, Manchuria. (109)
“Cart beans” stored in osier bins in Chinese grain merchant’s
storage yard. (110) Coolies unloading a car of soybeans in
railway yards. (111) Bags of soybeans are shipped in open
cars along the Chinese Eastern Railway in North Manchuria.
(112) Train-load of sacks with soybean seed being moved
from storage yards in North Manchuria over the Chinese
Eastern Railway to Changchung, Manchuria. (113) Beans
and bean cake being loaded in large freighter at Yingkow
[Yingkou] for shipment to Japan. (114) Soybeans are shipped
in closed box cars on the South Manchuria Railway. (115)
The foundation of the osier bin consists of logs or heavy
pieces of timber over which is laid a matting of closelywoven kaoliang stalks. (116) The sides of the osier bin of
matting 15 inches wide, unrolled as the bin is gradually
filled. (117) Filling osier bin with beans. (118) Osier bin half
filled with beans. (119) Two osier bins nearly filled with
beans. (120) Osier bin filled with beans. (121) Osier bin
filled with beans and being capped with bundles of millet
straw. (122) Filling osier bins with beans and capping a
completely filled bin. (125) Side view of bags of beans
stacked under matting cover in grain merchant’s storage
yard, Harbin, Manchuria. (123) Soybeans stored in osier bins

in the storage yard of a Chinese grain merchant. Kaiyuan,
Manchuria. (124) Scene in the storage yards of a Chinese
grain merchant during the soybean marketing season.
Kaiyuan, Manchuria. (126) End view of stacks of bags of
soybeans covered with matting. Harbin, Manchuria. (127)
Stack of bags of beans completely covered with matting and
tarpaulin. Harbin, Manchuria. (128) Sacks of soybeans stored
under tarpaulin in a Chinese merchant’s storage yard. Harbin,
Manchuria. (129) General view of sacks of soybeans stored
under matting in a Chinese merchant’s storage yards. Harbin,
Manchuria. (130) Bags of beans stored in warehouse of
South Manchuria Railway yards. Dairen, Manchuria. (131)
Looking down aisle between stacks of soybeans in
warehouse of South Manchuria Railway yards. Dairen,
Manchuria. (132) Coolies unloading bags of soybeans for
open storage in South Manchuria Railway yards, Dairen.
(133) Covered stack of bags of beans in open storage. (134)
Inspector drawing sample of beans for inspection in railway
storage yard. (135) Inspecting soybeans in railway storage
yards. (136) Weighing in bags of beans during inspection in
railway storage yards. (137) Inspecting beans in storage
yards of Chinese soybean oil mill. Dairen, Manchuria. (138)
Wagon load of soybean oil cake on way from Chinese oil
mill to oil cake warehouse. Dairen, Manchuria. (139) Coolies
unloading wagons of oil cakes at one of the warehouses of
the South Manchuria Railway. (140) Millions of soybean oil
cakes are piled high in the warehouses of the South
Manchuria Railway, Dairen. (141) Close-up view of soybean
oil cakes in a warehouse, Dairen. (142) Coolie carrying
soybean oil cakes from warehouse to flat car, Dairen. (143)
Loading flat cars with oil cakes from warehouse for shifting
to wharves. (144) Train of flat cars loaded with oil cakes to
be shifted to wharves for export. (145) Coolies unloading flat
cars of oil cakes at wharves for export. (146) Coolies
unloading oil cakes from box cars at wharf warehouse,
Dairen. (147) Oil cakes unloaded from wagons and stacked
on wharf for export, Dairen. (148) Soybean oil cakes stacked
under covering in storage yards of a soybean oil mill, Dairen.
(149) Coolies stacking soybean oil cakes in railway storage
yards. (150) Close-up view of coolies stacking soybean oil
cakes in railway yard open storage. (151) Soybean oil cakes
stacked under cover and in open wharf storage yard. (152)
Soybean oil cakes stacked along wharf, Dairen, Manchuria.
(153) Unloading and stacking soybean oil cakes at Chinese
Junk Wharf, Dairen, Manchuria. (154) Stacks of soybean oil
cakes awaiting shipment at Chinese Junk Wharf, Dairen,
Manchuria. (155) Broken, molded soybean cakes are spread
out on tarpaulin to dry, Dairen. (156) After broken, molded
cakes are thoroughly dried in the sun, the material is bagged
and sold for fertilizer. (157) General view of the soybean oil
inspection laboratory of the South Manchuria Railway
showing drums of soybean oil brought from Chinese oil
mills for inspection and grading. (159) Drums of soybean oil
being delivered at the oil testing laboratory of the South

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1144
Manchuria Railway. (158) Chinese soybean oil mill with oil
storage tanks and osier bins for storage of seed.
Kungchuling, Manchuria. (160) Train of tank cars filled with
soybean oil from points in North Manchuria. (161) Attaching
pipe line from tank to freighter, Dairen, Manchuria. (162)
Filling the tanks of a freighter with soybean oil, Dairen,
Manchuria. (163) Bundles of grass used in the pressing of
soybean oil. (164) Screw type of press [manual] commonly
used by Chinese oil mills in Manchuria. Said to have been
first used by the Tarkoyuan Mill, Yingkow (Newchwang) in
1896. (165) Soybean flakes being steamed over a vat in
preparation for pressing. (166) Soybean oil cakes being
carted from oil mills to warehouse in South Manchuria
Railway Storage Yards, Dairen. (167) Unloading soybean oil
cakes at the warehouse to which they have just been brought
from the oil mills. (168) Loading bags of soybean on a
German freighter at Dairen. (169) Bags of soybeans being
loaded on a German freighter, Dairen, Manchuria. (170)
Soybeans being loaded on a German freighter, Dairen,
Manchuria. (171) Soybeans are exported to many Chinese
ports by junk. (172) Loading Japanese freighter with bean
cakes at Dairen, Manchuria. (173) Loading bean cakes on
junks for export to Chinese ports. (175) Filling a tank on an
English freighter with soybean oil. (174) View showing the
filling of the oil tanks of a British freighter with soybean oil
at the oil wharf in the South Manchuria Railway yards. (176)
General view of Dairen wharves showing steel drums and oil
paper lined baskets of soybean oil ready for shipment to
Chinese ports. Address: USDA, Washington, DC.
3010. Morse, W.J. 1932. Soybeans–Manchuria (Continued–
Document part III). Attached to: Dorsett, P.H.; Morse,
W.J. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon (Log of Dorsett-Morse
Expedition). 181 p. Illust. 28 cm.
• Summary: (Continued): The “History” section of this book
(p. 30) states: “According to Chinese literature, the soybean
was grown as a farm crop in China proper more than 5,000
years ago. The origin of soybean culture in Manchuria is not
definitely known but is supposed to have been brought from
Central China districts many centuries ago. At first the beans
were grown only for food but when they became a source
of oil, production gradually increased. The production of
soybeans, however, was more or less localized until after the
Chinese-Japanese war [first Sino-Japanese war, Jan. 1894 to
Jan. 1895] at which time Japan began to import the oil cake
for fertilizing purposes, resulting in a sudden expansion of
demand for this product. The Japanese-Russian War [RussoJapanese war, 1904-05] brought about a wider interest in
the soybean and its products, successful shipments being
made to Europe about 1908, and the soybean soon assumed
world-wide attention. Acreage and production increased by
leaps and bounds so that the soybean became one of the most

important staple crops and exports of Manchuria.
“Importance: The soybean is the most important
agricultural crop in Manchuria today and business circles
depend to the greatest extent upon the market situation of
the soybean and its products oil and oil cakes. Soybeans
make up more then one-fourth of the staple crop acreage
of Manchuria, the annual production of seed being around
180,000,000 bushels. As the big cash crop of the region
providing fully one-half of the farm income in northern
Manchuria and more then one-half of the total volume of
freight handled by Manchurian railways, the soybean is a
dominating factor in the economic life of the country. From
two-thirds to three-fourths of the soybean crop is exported.”
Maps: Map of Manchuria (p. 2).
Tables: (1) Climatic conditions in the most important
regions in Manchuria. These are: Dairen, Mukden,
Changchun, Harbin, Tsitsihar. For each region is given:
Latitude. Temperature in July and in August. Growing season
(days). Rainfall (inches). Warm season rainfall * (percent). *
Period from May to August inclusive.
(2) Area, total population, and population per square
mile of the Three Northern Provinces. They are: Liaoning
(Fengtien), Kirin, and Heilungkiang [Heilongjiang]. The
latter has by far the largest area (211,385 square miles), but
by far the smallest population (5.134 million), and by far the
lowest population density (24 people per square mile).
(3) Total acreage of cultivated and uncultivated land
in the Three Northeastern Provinces. Liaoning 19.1%
cultivated. Kirin 22.9% cultivated. Heilungkiang 6.9%
cultivated.
(4) Percentage of production and cultivated area of
ordinary crops in Manchuria, 1930. Source: Manchuria
Yearbook, 1932-33. Gives both sets of figures each year from
1924 to 1930 for soybeans, other beans, kaoliang, millet,
maize, wheat, and other cereals. In 1926 production of
soybeans first passed production of kaoliang to become the
leading crop in Manchuria.
(5) Percentage of principal crops by agricultural regions
in North Manchuria for 1929 and 1930. The agricultural
regions are: South of Harbin, Harbin, East of Harbin.
Below Sungari River, Hu-hai, West of Harbin. other places.
Soybeans are the leading crop for both years in most of these
regions. Data furnished by R. Kadono, Research Office,
South Manchuria Railway, Harbin, Manchuria.
(6) Acreage of principal crops by agricultural regions in
Manchuria, 1929. Figures are given for 15 regions; most are
not the same as those in Table 5.
(7) Agricultural production in Manchuria in 1930.
Figures are given for the three provinces, the total of the
three, and for the Kwantung Leased Territory & South
Manchuria Railway (SMR) Zone. Kirin province is by far
the leading soybean producer with 2.364 million metric tons.
Total soybean production in this area in 1930 was 5.318
million metric tons.
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(8) Estimated production of soybeans by districts in
Manchuria, 1931 (in bushels). Manchuria is divided into
South Manchuria (where 79.783 million bu were produced)
and North Manchuria (where 116.952 million bu were
produced). Each of the two parts of Manchuria is divided
into about 8 districts. By far the biggest soybean producing
district is the Chinese Eastern Railway–eastern section in
North Manchuria (41.361 million bushels).
(9) Soybean introductions [to the USA] from China,
Japan, Manchuria, and Chosen (Korea) classified according
to seed color. Fifteen different seed colors are given. By
far the most common seed color (2910 out of 4578 total, or
63.5%) was straw yellow. The total number of introductions
from each country were: Chosen (Korea) 3379 (or 73.8% of
the total). Japan 577. Manchuria 511. China 111.
(9a, p. 39) Named native varieties of soybeans grown in
different sections of Manchuria. Thirty-six names are given,
in alphabetical order.
(9b, p. 42), Criteria for soybean plant selection each fall
at Kaiyuan Experiment Station. Seven criteria, each of which
is record for each selection.
(9c, p. 45). Time of planting soybeans. Ranges from
April 25 to May 10 at Changchun to May 15 to May 20 at
Laiyang.
(10) Number of labor units expended for staple crops
of Manchuria. Gives figures for soybeans, wheat, kaoliang,
millet, and corn. For each crop gives: Labor units per acre.
Value of crops per acre in 1922, 1923, and 1924. Return per
“labor unit” in 1922, 1923, and 1924. Soybeans usually gave
the highest return per “labor unit”–but sometimes wheat gave
the highest return.
(11) Future and spot transactions of the produce
exchanges in Manchuria under Japanese supervision. Gives
figures for the years 1913, 1918, 1923, 1928, and 1929.
For each year gives: Amount of future delivery in silver
yen. Amount of spot delivery in silver yen. Total. The total
increased from 41.3 million in 1913 to 16,538 million in
1929. Part of this increase was clearly due to inflation.
(12) Soybean inspection grades of the South Manchuria
Railway, 1923-1929, inclusive. Figures are given for each
year. The three main categories are perfect seed, imperfect
seed, and dirt. Under perfect seed, the two subcategories
are yellow and colored. Under each of those are Excellent,
1st grade, and 2nd grade. Under imperfect seed, the two
subcategories are injured and immature. Under each of those
are Excellent, 1st grade, and 2nd grade.
(13) Physical analysis of standard samples from mixed
storage soybeans for 1931-32.
(14) Physical analysis of standard samples for 193132. There are five classes of soybeans: Special, 1st class,
2nd class, 3rd class, and 4th class. For each class there is a
column for yellow beans, green beans, brown beans, black
beans, worm-eaten beans, unripe beans, and foreign matters.
(15) Physical analysis of soybeans in mixed storage for

the year 1930-31. The five classes and seven columns are the
same as for table 14.
(16) Results of physical analysis of Manchurian
soybeans during the last ten years. Starts with 1923-24 and
ends with 1931-32. The eight columns given for each year
are the seven in table 14 plus one for “discolored beans.”
(17) Amounts of bean oil and bean cake obtained from
100 kin (132.2 pounds) of soybeans by different milling
systems. The 3 systems are round cake system, plate cake
system, and [solvent] extraction system.
(18) Composition of bean cake or meal produced by
three different milling systems.
(19) Total production of bean cake (pieces) in
Manchuria in 6 localities for 1926-1930 inclusive. Source:
The Manchuria Yearbook, 1932-33, p. 194.
(20) Location, number, systems, and production of
soybean oil mills in 6 localities in Manchuria, 1926.
(21) Bean cake (pieces) producing capacity of oil mills
in 6 localities in 24 hours, 1925-1931.
(22) Principal Manchurian exports for 1929, value in
Haikwan taels. Soybeans are #1 with 40% of the total value.
Ban cake is #2 with 15%. Ban oil is #4 with 5%.
(23) Exports of staple products through Dairen during
the first 7 months of 1930, 1931, and 1932. Both quantity
(short tons) and value (dollars).
(24) Exports of soybeans, soybean cake, and soybean oil
from Manchuria to foreign countries, 1909-1930.
(25) Amount of soybeans of 1929 crop rejected for
various reasons by the Chinese Eastern Railway. Eight
different reasons are given with the amount rejected in tons
for each reason. No. 1 reason is “Mixture of earth,” followed
by “short weight.”
(26) Comparison of bean cake exports from Dairen,
Newchwang, and Vladivostok from Oct. 1929 to March
1930, with same previous season. Figures given for the
following countries: Japan proper, China proper, Formosa,
Chosen (Korea), and other countries.
(27) Bean cake (pieces) exports according to destination
(same destinations as in Table 26).
(28) Exports of soybean oil according to destination,
1931 (same destinations as above). Address: USDA,
Washington, DC.
3011. Morse, W.J. 1932. La soya y su importancia agrícola
e industrial [The soybean: Its agricultural and industrial
importance]. San Salvador: Impr. Nacional. Publicationes del
Ministerio de Agricultura. 44 p. 25 cm. Reproducción de un
amplio estudio del Dr. W.J. Morse, traducido al Castellano
por Emma Lopez Seña y completado con otros interesantes
datos comerciales sobre la expresada leguminosa. [Spa]*
• Summary: This is the reproduction of a large study
by Morse, translated into Castilian Spanish by Emma
Lopez Seña and published together with other interesting
commercial information on the soybean.
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Note: This is the earliest document seen (Feb. 2009)
concerning soybeans in connection with (but not yet in) El
Salvador. Address: USDA, Washington, DC.
3012. Mumford, H.W. 1932. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 45:1-286. For the year
ended June 30, 1932.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Legume studies showing
up rotations in new light (p. 13-15). Strains of new soybean
hybrids showing promise (p. 40). Old varieties of soybeans
outyield new strains (p. 41-42). Inoculated soybeans rival
red clover as soil builder (p. 43-44). Search for new crops is
yielding promising results (p. 67-69; soybean oil can be used
in paint as a substitute for part of the linseed oil).
Livestock investigations: Soybean oil meal superior for
pasture-fed steers (p. 73-74). Soybean hay compared with
silage for beef calves (p. 75). Soft pork produced in other
ways than by soybeans (p. 87-88). Soybean oil meal good
chick feed (p. 108).
Dairy investigations: Soybeans cut late produce largest
yields of hay (p. 115-17).
Agricultural economics investigations: Export outlet
marks new trend in marketing soybeans (p. 167-68).
Drying studies help protect three different crops (p. 184-85;
including soybean hay).
Home economics investigations: Soybean oil’s flavor
handicap’s its use for food (p. 238-39; studies by Sybil
Woodruff and Olga Zwermann). Address: Dean and Director
of the Station, Urbana, Illinois.
3013. Ryerson, Knowles A. 1932. Plant explorers bring
valuable new species and varieties to U.S. Yearbook of
Agriculture (USDA) p. 297-302. For the year 1930. See p.
298.
• Summary: “In the spring of 1931, P.H. Dorsett, of the
Division of Foreign Plant Introduction, and W.J. Morse of
the Division of Forage Crops and Diseases, returned from the
Orient after a search of more than two years for new varieties
of soybeans. Their travels took them to Japan, including
Hokkaido, the northernmost island, the peninsula [sic, island]
of Saghalin [Russian: Sakhalin; Japanese: Karafuto; the
island belonged to Japan until Aug. 1945], to Manchuria,
Chosen (Korea) and China. Almost 3,000 soybean varieties
were obtained in these great soy-producing areas.
“Special attention was also paid to other legumes of
possible value to American agriculture, and important
collections of mung beans, lespedeza, alfalfas, and Melilotus
varieties were made. Other valuable field-crop introductions
resulting from this expedition include collections of barleys,
wheats, and grasses.
“A number of valuable horticultural contributions were
also obtained. A special study was made of the oriental

persimmon and about 200 introductions were made from
Japan, China, and Chosen. In Peiping the expedition
discovered the fruit being processed on a large scale to
remove astringency, and made a thorough study of the
methods used. Investigations of the outdoor storage of this
fruit, begun during a previous expedition, were continued.”
Address: Bureau of Plant Industry, USDA.
3014. Snell, M.G. 1932. Machine dried versus field cured
soybean hay for beef steers. American Society of Animal
Production, Record of Proceedings 25:67-69.
Address: Louisiana Agric. Exp. Station.
3015. Woodward, Carl Raymond; Waller, Ingrid Nelson.
1932. New Jersey’s Agricultural Experiment Station, 18801930. New Brunswick, NJ: New Jersey Agric. Exp. Station.
645 p. See p. 15, 29-30, 105, 163, 167-69, 179, 182, 268,
357-58, 414, 418, 421, 444, 446, 448, 508-09. [30+ ref]

• Summary: Dr. George Hammell Cook (born 1818) was
the first director of the New Jersey Agric. Exp. Station. His
photo, taken on 9 Oct. 1887, is shown opposite the title
page, and his biography appears on pages 14-22. “One of
Dr. Cook’s chief contributions during the early days was his
share in the introduction of the soybean into America. While
visiting Europe in 1878 in company with James Neilson, he
saw the plant under cultivation at the Bavarian Agricultural
Experiment Station at Munich, and believed that it would
probably be a desirable addition to our forage crops. A few
seeds were given him, and Mr. Neilson procured seeds of
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several other varieties in Vienna. The seeds were planted at
the College Farm in May 1879, and harvested in October,
with encouraging results. Dr. Cook obtained data on their
composition from Munich and, in reporting on the test,
pointed out their superior food content. Three-fourths of
an acre was planted to the crop in 1880. Only a few earlier
introductions of soybeans into the United States have been
recorded” (p. 30).
“An elaborate series of experiments with forage and
soiling crops was begun in 1896. Fifty acres were laid out in
acre plots and planted the first year to rye, wheat, crimson
clover, oats and peas, corn, cowpeas, soybeans, and barley
and peas. Other crops were subsequently included. Annual
observations were taken of each crop, its yield, composition,
place in the rotation, and adaptability to the system of dairy
farming. These experiments proved that soiling crops could
be grown with profit to supplement pasture (Bulletins 130,
158). A marked increase in the flow of milk resulted from the
feeding of green fodders to the Station herd” (p. 358).
“In 1923 a survey of the growing of soybeans in
New Jersey was begun. The majority of the 42 farmers
interviewed, growing altogether 512 acres of soybeans,
reported that they were pleased with the crop” (p. 418).
Through the pioneering efforts of Dr. Cook, an
experiment station was finally established in New Jersey in
1880. “New Jersey thus became the third state to establish
an Agricultural Experiment Station by special act of
Legislature, being preceded only by Connecticut in 1875,
and North Carolina in 1877. Experiment stations had been
begun in three other states, though not under legislative
enactment. In California, agricultural research was initiated
in 1875 with the use of funds appropriated by the Regents of
the State University. In 1878 the Trustees of Massachusetts
Agricultural College started an agricultural experiment
station, which after three years ceased to function until
placed on a permanent basis by act of legislature in 1882. In
New York State the experiment station at Cornell University
was begun informally in 1879, and operated two years
without any special funds.”
Note 1. This document contains the earliest date seen
for soybeans in New Jersey, or the cultivation of soybeans in
New Jersey (May 1879).
Note 2. This document describes the earliest cultivation
of soybeans by a U.S. land grant institution (in May 1879) or
by an agricultural experiment station (in 1880).
Note 3. “The Grange had its birth in the aftermath of
the Civil War and the unrest among farmers who believed
they were not getting a square deal from the railroads and
the manufacturers. At first, cooperation in buying and selling
was one of the major objectives; social and educational
features were also emphasized” (p. 11) The first Grange in
New Jersey was formed on 26 Nov. 1871. Address: 1. Asst.
to the president, Rutgers Univ.; 2. Formerly Assoc. Editor,
New Jersey Agric. Exp. Station.

3016. Briggs, George M. 1933. Soybeans and other
supplementary feed crops. Wisconsin Agricultural College,
Extension Service, Special Circular. Jan. 4 p.
• Summary: Most farmers prefer hay made from alfalfa
or clover. But when these are not sufficient or available,
soybeans make a good annual hay. The Manchu, Illini,
and Wisconsin Black are considered the best varieties for
Wisconsin soils. Soybeans are adapted to and thrive on many
soils. Their planting requires no new machinery. Suggestions
and precautions for planting are given. Soybean hay is
harvested and cured like any other hay. The use of the crop in
mixtures (with corn for silage, or with oats, sudan grass, or
millet) is discussed. Address: [Madison] Wisconsin.
3017. Csonka, Frank A.; Jones, D. Breese. 1933. Differences
in the amino acid content of the chief protein (glycinin)
from seeds of several varieties of soybean. J. of Agricultural
Research 46(1):51-55. Jan. (Chem. Abst. 27:2167). [8 ref]
• Summary: In the varieties examined, the tryptophan
content of the glycinin was 1.89-2.84% and cystine values
were 0.74-1.46%. Variations are ascribed to differences in
the relative proportions in which the globulins comprising
the glycinin fractions occur in different varieties. Nutritional
aspects of these variations are discussed. Address: 1. Senior
Chemist; 2. Principal Chemist. Both: Protein and Nutrition
Div., Bureau of Chemistry and Soils, USDA.
3018. Jamieson, G.S.; Baughman, W.F.; McKinney, R.S.
1933. Oil content of nine varieties of soybean and the
characteristics of the extracted oils. J. of Agricultural
Research 46(1):57-58. Jan. [1 ref]
• Summary: Relevant analytical data are recorded. The oil
content of the seed varieties varied considerably, but the
proportion of saturated to unsaturated acids showed only
small variations. Notable variations occurred in the iodine
and thiocyanate values. These are associated with varying
proportions of oleic, linoleic, and linolenic acids. Address:
1. Senior chemist. All: Oil, Fat & Wax Lab., Bureau of
Chemistry & Soils, USDA.
3019. Warburton, C.W. 1933. A quarter century of progress
in the development of plant science. J. of the American
Society of Agronomy 25(1):25-36. Jan. See p. 31.
• Summary: The section titled “Soybeans” begins:
“Although soybeans were known in the United States for
more than 100 years prior to 1907, they were grown on only
about 150,000 acres at that time. Since then the planting of
this crop has very greatly increased, the area devoted to it
now being about 3½ million acres. The 1¼ million acres
harvested for seed last year produced nearly 19,000,000
bushels of soybeans.” Address: Director of Extension Work,
USDA.
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3020. Woodworth, C.M. 1933. Genetics of the soybean. J. of
the American Society of Agronomy 25(1):36-51. Jan. [9 ref]
• Summary: Contents: Present status. List of genes in
soybeans arranged in alphabetical order (62, mostly in pairs).
Chromosome map (showing 3 groups of linked genes).
New qualitative characters: Bloom on seed coat, variegated
leaf, pod-bearing habit. Quantitative characters: Softness
vs. hardness of seed coat, hybrid vigor, seed yield. Genetic
correlations. Summary.
Note: This is the earliest document seen (Aug. 2011)
that mentions a “Chromosome map” for soybeans. Address:
Chief in Plant Genetics, Div. of Plant Breeding, Dep. of
Agronomy, Univ. of Illinois, Urbana.
3021. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1933. The Manchurian soy bean
situation. 26(7):184-88. Feb. 13.
• Summary: “The Manchurian soy bean acreage for 1933
probably will be no larger than that of 1932, according to
Assistant Agricultural Commissioner Fred J. Rossiter at
Shanghai. Unsettled political conditions are expected to
continue to restrict the acreage. A large number of farmers
have left their homes, while others have lost their work
animals and will leave the land uncultivated.”
“The amount of soy beans and bean products available
for export during the crop year ending September 30, 1933
is considered to be about 30 per cent less than the amount
available in 1931-32.”
“Review of the 1931-32 season: While the United
States disposed of [exported to Europe] over two million
bushels of soy beans in Europe during the crop year, which
ended September 30, 1932, Manchuria shipped to the
same destination fifty-six million bushels of beans and the
equivalent of over fifteen million bushels in the form of bean
oil.”
Tables show: (1) Manchuria: Exports of soy beans,
bean cake and bean oil, by countries, year ended September
20, 1932. Includes exports from Dairen, Newchwang,
Vladivostok and Manchuli. The exports are to Europe,
Leningrad, Japan (incl. Chosen [Korea] and Taiwan), China,
East Indies [Indonesia], United States, Others, and Total. Soy
bean exports totaled 2,993,923 short tons, with the largest
amount going to Europe (1,477,033). Soy bean cake exports
totaled 1,503,395 short tons, with the largest amount going to
Japan (980,911). Soy bean oil exports totaled 154,418 short
tons, with the largest amount going to China (101,784).
(2) Manchuria: Average monthly price of soy beans and
soy bean products at Dairen in silver yen and United States
currency, 1929-30 to 1932-33.
3022. Cates, J. Sidney. 1933. Soy beans go domestic.
Country Gentleman 103(2):6, 58. Feb.
• Summary: Discusses the discovery by Morse and Dorsett
of new green-vegetable varieties for human consumption,

and the importance of soybeans as a source of protein. The
Japanese use the word daizu to refer to the soybeans that
they grow for dry beans, soil improvement, forage and
grain, whereas they use the word mame for the soy-bean
varieties they grow for green-vegetable use. “The new greenvegetable bean varieties were first grown a year at Arlington
[Virginia], where they were sorted out, on the basis of
growth habits, into Northern, Southern, and the mid-latitude
kinds, and then sent out to field stations for further trial.”
3023. Culbertson, C.C.; Hammond, W.E.; Thomas, B.H.
1933. Salt, minerals, tankage, soybeans, soybean oilmeal
and yeast for fattening spring pigs. A.H. Leaflet [Animal
Husbandry], Iowa Agricultural Experiment Station,
Cooperative Extension Service No. 142. 8 p. Feb. [2 ref]
• Summary: This is a mimeographed leaflet. Contents:
Introduction: “A good many swine feeders are wondering
if it is an economical practice these days to feed a protein
supplement along with the corn grain to growing and
fattening pigs on rape pasture. The supply of corn has been
plentiful and the price surely has been low during the past
year. Is it a paying proposition under these conditions to feed
a high class protein supplement along with the corn and salt
or corn and minerals to growing and fattening pigs on rape
pasture? If we do feed a protein supplement what shall it
be?”
“A good many of us have soybeans available. How
does this home-grown protein feed compare with some
of our other well known protein feeds such as meat meal
tankage?... Is soybean oilmeal, the residue after the oil
has been removed from the soybeans, a more satisfactory
grain balancer for the growing and fattening pigs than the
soybeans?”
The allotment and rations fed on rape pasture were:
Series I
1. Salt–Shelled corn self fed plus barrel salt self-fed.
2. Minerals–Shelled corn self fed plus Mineral Mixture
A self-fed. Mineral Mixture A: Salt 20 pounds; limestone,
ground, 40 pounds; bone meal, special, 37.95 pounds; iron
oxide, 2 pounds; copper sulphate, 0.03 pound; potassium
iodide, 0.02 pound; total 100 pounds.
3. Meat meal tankage
4. Meat meal tankage or soybeans
5. Soybeans
6. Meat meal tankage–soybeans
7. Soybean oilmeal
8. Soybean oilmeal with minerals
9. Meat meal tankage–soybean oilmeal
Series II
10. Corn–oat mixture dry
11. Corn–oat mixture soaked
12. Corn–oat mixture soaked and fermented
The feeds and methods of feeding described. (Manchu
soybeans were used. These beans carried approximately
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17% oil. The soybean oilmeal was an expeller process meal
carrying 42% of protein). Chemical studies made on certain
of the individual pigs. Comments.
Tables: (1) Salt, minerals, protein supplements and
yeast for fattening spring pigs. (2) Hardness of body fat
produced: For each lot is given: Weight on day slaughtered.
Cold dressed weight (during the dressing procedure a 250
lb. live hog is reduced to 180 lbs. dressed). Iodine number of
back fat sample. Depth back fat over last thoracic vertebra
(inches). Lot 5, Soybeans, has the highest average iodine
number (82.13) and thus the softest pork fat. Lot 7, soybean
oilmeal, has a low average iodine number (74.46) and this
hard pork fat.
Note: The oil contained in whole soybeans is clearly
the cause of pigs with undesirable soft carcasses. However
feeding pigs soybean oilmeal, which is expensive at this
time, is not cost effective. Lot 2 was the most profitable,
$2.51 per pig. Address: Iowa Agric. Exp. Station, Animal
Husbandry Section, Ames, Iowa.
3024. Culbertson, C.C.; Hammond, W.E.; Thomas, B.H.
1933. Supplemental mixtures and soybeans for fattening
spring pigs in dry lot. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 143. 4 p. Feb. [2 ref]
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The supplemental feed fed and methods of
feeding the groups were:
1. No additional protein.
2. Regular Trinity Mixture self-fed. Trinity mixture is
meat meal tankage 50; linseed oilmeal 25; alfalfa meal 25;
total 100 pounds.
3. Regular Trinity Mixture self-fed–later whole soybeans
self fed.
4. Whole soybeans self-fed plus alfalfa meal self-fed.
5. Modified Trinity Mixture hand-fed.
Chemical studies made on certain of the individual pigs
(“The iodine number is employed to indicate the degree of
softness of each carcass. These numbers are reported for
each lot in Table 2. The higher the iodine number the greater
the proportion of unsaturated fatty acids present, hence the
lower the melting point and the softer the fat”). Comments.
Tables: (1) Protein supplements for fattening pigs in
dry lot (Lot 2 was the most profitable at $1.73 per pig). (2)
Hardness of body at produced (Lot 4, with whole soybeans
self-fed, had the highest iodine number and thus the softest
pork fat). Address: Iowa Agric. Exp. Station, Animal
Husbandry Section, Ames, Iowa.
3025. Hansen, Louis A. 1933. The soy bean as human food.
Life and Health 48(2):21-23, 27. Feb. Also in J. of the
Jamaica Agric. Soc., March 1933, p. 147-50.
• Summary: This is a good introduction to the soybean,
based largely on information provided by Dr. A.A. Horvath

(until recently of the health section, U.S. Bureau of Mines)
and William J. Morse (senior agronomist at the USDA
Bureau of Plant Industry). Discusses: History of the soy bean
in Asia (especially China), nutritional benefits, soy bean
flour, soy bean milk, and soy sauce.
Photos show: (1) Two men standing in a field of tall
soybeans. (2) A person grinding soybeans with a stone mill
to make soy bean milk in China. (3) A “Chinese courtyard
with pots of fermented soybeans and brine from which the
well-known soy sauce is made.” (4) Steamed soy beans
about to be made into miso in Japan.
Note: In 1968 Hansen wrote a book titled From So Small
a Dream, about Madison College (Madison, Tennessee),
which pioneered soyfoods in the United States.
3026. Megee, C.R.; Dunton, H.L. 1933. New soybean
varieties tested. Michigan Agricultural Experiment Station,
Quarterly Bulletin 15(3):152-53. Feb.
• Summary: “Soy bean variety tests conducted during the
past 10 years have shown that Manchu and Ito San varieties
deserve first consideration for Michigan conditions.” Here
these two stalwarts are tested against Mukden, Mammoth
Yellow, Illini, and Dunfield for yields of both hay (Sept. 1,
Sept. 22) and seed. Address: Section of Farm Crops.
3027. March 4–Henry A. Wallace (D), Iowa, becomes
U.S. Secretary of Agriculture under President Franklin D.
Roosevelt (1933-1945) (Important event). 1933.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
3028. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1933. Oils and oilseeds:
Manchurian soy bean movement reduced. 26(13):340. March
27.
• Summary: Prices and exports have continued to decline.
“In China, duties on and boycotts against Manchurian
products are expected to curtail demand.”
3029. Godbey, E.G.; Kyzer, E.D.; Clyburn, T.M. 1933.
Green soybeans, alfalfa, and permanent pasture as forages
for fattening hogs. South Carolina (Clemson) Agricultural
Experiment Station, Bulletin No. 289. 16 p. March.
• Summary: Introduction: “Previous feeding tests at the
South Carolina Experiment Station and other stations have
shown that soybeans furnish excellent summer grazing.”
Conclusions: “1. Hogs fed corn and fishmeal free-choice
on green soybeans made faster and cheaper gains than hogs
in dry lot.
“2. A 2½ per cent ration of corn and fishmeal fed to hogs
grazing green soybeans produced slow, unprofitable gains
and carcasses that were decidedly inferior in quality.
“3. When green soybean forage was grazed, hogs fed
corn and fishmeal free-choice made faster and cheaper gains
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than those full-fed corn.
“4. Biloxi-soybeans were slightly better than Otootan
soybeans when judged by the rate and cost of gains made by
hogs grazing them.
“5. Hogs grazing green soybeans and fed a limited ration
of corn and fishmeal for the first part of the fattening period
and the same ration free-choice for the last part of the period
made slower but cheaper gains than when fed free-choice for
the entire period.” Address: 1. Assoc. Animal Husbandman,
Clemson, South Carolina.
3030. Smith, R.L.; Kraybill, H.R. 1933. Soy-bean oil:
Quality and yield as affected by conditions of expression.
Industrial and Engineering Chemistry 25(3):334-36. March.
[3 ref]
• Summary: Laboratory tests on 2 varieties of bean showed
that the color of the oil produced was only slightly increased
by raising the temperature of expression. “Non-breaking”
oils, which give no precipitate and become bleached when
heated to 315.5º C (“break test”), are obtained, when
expression is performed at temperatures below a certain
“critical temperature of pressing” (T(p) = 50-65ºC). Oils
expressed above T(p) darken considerably and give a dark
precipitate in the break test; T(p) was approximately 65º,
55º, and 50ºC for meals containing 4, 6, and 8% water,
respectively. Changes of water content from 0 to 8% and
pressing temperature from 20º to 100ºC did not affect the
iodine value of the expressed oil. Address: Indiana (Purdue)
Agric. Exp. Station, Lafayette, Indiana.
3031. Wisconsin Agricultural Experiment Station, Bulletin.
1933. Facts for farmers. No. 425. 144 p. March. See p. 20.
• Summary: This bulletin contains many separate farm
science items based on original research in Wisconsin.
Page 20: “Soybean oilmeal proves effective as partial
source of protein in poultry ration,” states: “Many types of
vegetable proteins have been tried out as substitutes in whole
or in part for the animal protein concentrates (dried meat
scrap or skimmilk) ordinarily included in every good ration
for young chicks. Soybean oilmeal was tested this past year
by Halpin and Holmes but the findings show that soybean
oilmeal cannot be used to replace all the animal protein in
the ration. The results indicate that soybean oilmeal contains
proteins that are effective in nourishing chicks, and that
when used to replace less than half of the animal proteins
satisfactory growth will result, but somewhat less than that
secured when all the proteins are of animal source and are
liberally supplied.”
3032. Neal, W.M.; Becker, R.B. 1933. A chemical study of
ensiling soy beans. J. of Agricultural Research 46(7):669-73.
April 1. [9 ref]
• Summary: A mild and slightly aromatic silage was
produced from soy beans cut in the early flowering stage and

with less than the customary dry-matter content. The loss
of dry matter (9%) was largely due to protein and nitrogenfree extract. Downward movement of water and organic
matter occurred in the silo, but that of mineral constituents
was small. Address: 1. Associate in Animal Nutrition; 2.
Specialist in Dairy Husbandry. Both: Florida Agric. Exp.
Station.
3033. Briggs, Glen. 1933. Report of the agronomist. Virgin
Islands Agricultural Experiment Station, Report. For the year
1932. p. 7-11. See p. 8.
• Summary: Briggs conducted soybean variety trials at the
experiment station at St. Croix in the U.S. Virgin Islands.
In the section on “Legumes” (p. 8) he writes: “Planted
at different times during the year the soybean proved to be
small, unproductive, and of chlorotic appearance. The plants
were attacked by a disease resembling mosaic. Mung beans
behaved similarly.” Address: St. Croix, Virgin Islands, USA.
3034. Gray, R.B. 1933. Combining soybeans in the South.
Agricultural Engineering 14(4):93-94. April.
• Summary: Discusses the use of combines with soybeans
in Mississippi. A photo shows a Case combine. Address:
Chief, Div. of Mechanical Equipment, Bureau of Agricultural
Engineering, USDA, Washington, DC.
3035. Walker, R.H.; Brown, P.E. 1933. Effects of inoculation
and liming on soybeans grown on the Grundy silt loam. Iowa
Agricultural Experiment Station, Bulletin No. 298. p. 277-96.
April.
• Summary: Inoculation increased the growth of plants and
the yield of seed. The effects were still further accentuated
by liming. The protein content of the plants was markedly
increased.
“On every plat there was a large increase in the total
amount of protein produced. In all but two cases there was
more than twice as much protein in the inoculated plants
as in the plants not inoculated, and on some of the plots the
increase was three-fold.”
“The most striking thing about these results is the large
increase in percentage content of protein brought about by
inoculation. Inoculation of the plants on the plot without
lime increased the protein percentage 57 percent...” Address:
Ames, Iowa.
3036. Washington Post. 1933. Mr. and Mrs. John B. Morse,...
(Photo with caption). May. 9. p. 18.
• Summary: “... who will celebrate their golden wedding
tonight with a dinner at their home, 4220 Thirty-eighth street
northwest. Their daughter, Miss Gladys Morse, an employee
at the War Department, and their son, Dr. [sic] W.J. Morse, a
specialist at the Department of Agriculture, will be present.
The couple were married in Lowville, New York, and have
lived in this city since 1900.”
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Note: Their full names are John Baptist Morse and Lena
B. Kirschner. According to his death certificate, John was
born 27 Dec. 1863 in New York (probably Greig, since that’s
where his father enlisted for the Civil War on Dec. 28, 1863,
but we have no definite confirmation). Married 8 May 1883
in Lowville, Lewis County, New York. Died 3 Nov. 1942 in
Washington, DC of coronary thrombosis. Buried 5 Nov. 1942
in Fort Lincoln Cemetery, Brentwood, Maryland.
Lena was baptized on 14 May 1863 as Barbara
Magdalena Kirschner in St. Stephen’s Church, Croghan,
New York.
3037. Tomhave, A.E.; Mumford, C.W. 1933. Ground
soybeans as a protein supplement for growing chicks.
Delaware Agricultural Experiment Station, Bulletin No. 183.
24 p. May.
• Summary: The first experiment was conducted in 1927.
Conclusions: “1. Ground soybeans, supplemented with bone
meal, cannot be used to replace all of the animal protein
concentrates in a growing ration without affecting the growth
of chicks, mortality, and the feed requirement to produce a
unit of gain.
“2. Ground soybeans are less palatable for baby chicks
than meat scrap containing 55 per cent protein.
“3. Ground soybeans, supplemented with bone meal, can
be used to replace one-third of the meat scrap in a growing
ration without seriously affecting the growth of chicks,
mortality, or the feed requirement to produce a unit of gain.
“4. When a unit of protein in ground soybeans costs the
same as a unit of protein in meat scrap containing 55 per cent
protein, there is no advantage in using ground soybeans as a
protein concentrate.”
On the cover is a photo of “Brooder houses with wire
sun porches in which chicks were reared in experiments 4
and 5.”
Note: Oh happy days, when chickens had access to
sunlight, A brooder usually refers to some type of heated
enclosure for raising baby poultry–whether those are baby
chicks, turkey poults, goslings, etc. Typically, a brooder
includes a heat lamp, a source of food and water for the
chicks, and bedding such as pine shavings. Address: 1.
Poultry Investigator and Animal Husbandman; 2. Asst. in
Poultry. Both: Newark, Delaware.
3038. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1933. The Manchurian soy bean
situation. 26(24):686-88. June 12.
• Summary: Contents: Introduction. Prices. Exports: Soy
beans, soy-bean cake, soy-bean oil. Two tables show
statistics related to exports of soy beans and products: (1)
By quarters. (2) By destination: Japan, Europe, USA, Malay
ports, China, others.
3039. Morse, W.J.; Fuller, G.C. 1933. Soybean investigations

in the United States. Herbage Reviews 1(2):55-58. June.
• Summary: “The soybean is no longer an unfamiliar crop to
most farmers of the United States and it has also become in a
brief period the object of considerable attention of numerous
industries. In spite of the extensive investigations that have
been conducted with the soybean, the work of developing
this plant to its fullest possibilities is just beginning. The
explanation for this lies in the fact that the major part of
our studies to date have been devoted to the adaptation and
development of new varieties. More recently our attention
has been called to the great value of the soybean as a food
crop and for industrial purposes. At the moment our attention
and that of the agricultural worker generally is focused on
these additional potentialities of the soybean and its byproducts–oil and meal–and the crop is gradually assuming its
rightful proportion of a major crop in the agriculture of the
U.S.” Address: USDA, Washington, DC.
3040. USDA Bureau of Home Economics. 1933. Nutritive
value of soybean and soybean products (Leaflet).
Washington, DC. 2 p. June 10. [5 ref]
• Summary: Table 1 gives the nutritional composition and
fuel value of soybeans and soybean products: Green shelled
soybeans, soybean sprouts, dry whole seed soybeans or
whole ground meal, soybean flour (sifted, from the whole
bean, from the press cake), soybean curd or cheese (fresh),
soybean milk, soy sauce. Includes recipes for: Whole wheat
bread with soybean flour, and White bread made with
soybean flour. Mentions that Soyex Co., Inc., was at 60 John
St., New York City, on 5 May 1931; An analysis of their flour
made from whole soya beans is given.
Note: This is the earliest English-language document
seen (June 2009) that uses the term “Green shelled soybeans”
to refer to shelled green vegetable soybeans. Address:
Washington, DC.
3041. Culbertson, C.C.; Hammond, W.E. 1933. Fattening
steer calves; protein supplements; limited grain allowance;
finishing steers in dry lot and on pasture. A.H. Leaflet
[Animal Husbandry], Iowa Agricultural Experiment Station,
Cooperative Extension Service No. 144. 6 p. July.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. Allotment and rations fed to steer calves. A
word about the steer feeder calves. The hogs following and
how handled. The results in tabular form (the steer calves
were both whole soybeans and soybean oilmeal). Address:
Iowa Agric. Exp. Station, Animal Husbandry Section, Ames,
Iowa.
3042. Ryerson, Knowles A. 1933. History and significance
of the foreign plant introduction work of the United States
Department of Agriculture. Agricultural History 7(3):110-28.
July. See p. 126-27. [7 ref]
• Summary: Contents: Introduction. Introduction activities
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important in colonial period. Early federal period. Influence
of Henry L. Ellsworth. Pre-Civil War period. Civil War
years. Post-war period. Influence of William Saunders.
Influence of Secretary James Wilson (incl. David Fairchild,
Bureau of Plant Industry). Turn of the century. Organization
of activities. Influence of plant breeding. Some additional
present day problems. A few significant results (incl. Frank
Meyer, development of the soybean industry, human foods
made from soybeans, Henry Ford’s work with soybeans).
“The development of the soybean industry has been
one of the most spectacular phases of recent agricultural
development in this country... Through new introductions
from the Orient, made by Department explorers, and
selections from these new strains by Federal and State
investigators, the acreage has increased from less than fifty
thousand in 1907 to nearly four million in 1932. Of the
twenty varieties now commercially grown in the United
States, all but three are introductions of the division of
foreign plant introduction. In 1921 there was no soy oil
produced in this country; in 1932 there were thirty-nine
million pounds. In 1928 there was no export of soybeans; in
1932 there were two million bushels. In 1932 the value of
the soybean crop was estimated as follows: thirteen million
bushels of seeds, $9,000,000; two million tons of hay,
$22,500,000; grazing, $4,000,000; cover crops, $500,000;
total, $36,000,000.
“Factories for the preparation of human foods from
soybeans are appearing and many preparations are on the
market. Many oil mills have already been established. The
uses of the oil are many, including the manufacture of paint,
linoleum, and insulating material. Henry Ford has established
a laboratory for soybean experiments and produced eighteen
thousand tons of soybeans in 1932. His laboratory has
already devised steering wheels, knobs, distributor shells,
insulators, and other parts from the seeds. It reports the oil
as more satisfactory than linseed and 25 per cent cheaper in
connection with auto-body making. The soybean has already
become an integral part of the agriculture of many states” (p.
126-27).
Mr. Ryerson “has been principal horticulturist in charge
of the Div. of Foreign Plant Introduction, Bureau of Plant
Industry, USDA, since 1928. He is a graduate of the Univ.
of California (B.S., 1916; M.S., 1924) and has received
the Chevalier du Merite Agricole, from France. Ryerson
was horticulturist at the agricultural experiment station
of the Service Technique, Port au Prince, Haiti, during
1925-27, and for the Joint Palestine Survey during MayNovember, 1927.” Address: In Charge, Div. of Foreign Plant
Introduction, Bureau of Plant Industry, USDA.
3043. Times-Picayune (New Orleans, Louisiana). 1933.
Soybean culture subject of talk: Federal agronomist speaker
at session at Louisiana State University. Aug. 4.
• Summary: “University Station, Baton Rouge, Aug. 3–

Dr. W.J. Morse, senior agronomist, in charge of soybean
investigations, for the United States department of
agriculture, Washington, D.C., and international authority
on soybeans, is a prominent speaker at the 1933 convention
of the American Soybean Association, at the Louisiana State
University, today and tomorrow.” A portrait photo shows
“Dr. W.J. Morse.” Address: Special to the Times-Picayune.
3044. W.J. Morse standing in soybean breeding plots,
Louisiana Experiment Station, Baton Rouge (Photograph).
1933. Aug.

• Summary: This digital photo, with caption and date, was
sent to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
3045. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1933. The world situation in oils
and oilseeds. 27(13):314-31. Sept. 25.
• Summary: “The term lard substitutes is used here... to refer
to all lard compounds, vegetable shortenings, and other lard
substitutes.”
“European interest developed last year in soybean oil
lost ground in 1933. An important contributing factor has
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been the restrictions under which the German margarine
industry is now working. The oriental export trade in
soybeans to Europe lagged behind 1932 figures for the
first 7 months of 1933. Indications are for a new crop of
Manchurian beans larger than the flood-damaged crop of last
year.”
Soybean oil (crude and refined) is also mentioned in the
following tables:
U.S. factory consumption of animal and vegetable fats
and oils, 1929-1933 (p. 322).
U.S. factory production of animal and vegetable fats and
oils, 1929-1933 (p. 323). The leading vegetable oil by far is
cottonseed oil.
U.S. stocks of animal and vegetable fats and oils, 19281932 (p. 324).
Wholesale price per pound of some of the principal
animal and vegetable fats and oils, by month Jan. 1931 to
July 1933 (p. 326).
U.S. imports of animal and vegetable fats and oils,
1928-1932 (p. 327).
Imports of vegetable oils and oil materials, by countries,
1913, 1928-1932 (p. 330-31). For soybean oil, the main
importers in 1928 were Japan, China, Kwantung, and “Other
countries.”
Note: This is the earliest document (Nov. 2016)
concerning the USDA’s Foreign Agricultural Service and
soybeans.
3046. Hoosier Horticulture. 1933. Soybeans and cowpeas.
15(9):143. Sept.
• Summary: Soybeans are said to be used more than any
other crop for green manure in the orchard, but in dry years
it might be more profitable to sow cowpeas. Address: Purdue
Univ. Agric. Exp. Station, Indiana.
3047. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1933. Late cables: Manchurian
soybean crop... 27(14):342. Oct. 2.
• Summary: “... progressing favorably with promise of good
quality and outturn near 1931 crop.”
3048. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1933. The world situation in oils
and oilseeds. 27(14):352-76. Oct. 2.
• Summary: German trade in soy beans has increased.
Two full page tables show: (1) Netherlands: Imports of fats
and oils, 1928-1932 (includes 20,000–54,000 short tons of
soybeans and large amounts of soybean oil). (2) Netherlands:
Exports of fats and oils, 1928-1932 (includes 231–344 short
tons soybeans and 11,000–17,000 short tons of soybean oil).
The section titled “Soy beans” states: (p. 367) “The
total production of soy beans last year in the five leading soy
bean producing countries: Manchuria, Chosen [Korea] and
Dutch East Indies, each shows a substantial increase, Chosen

producing 677,326 short tons against 634,506 in 1931 and
Dutch East Indies 165,345 short tons compared with 141,602
during the previous year. In the United States, on the other
hand, 397,350 short tons were harvested, a reduction of
about 13 per cent from that of 1931 but about 8 per cent
larger than the quantity harvested in 1930. The amount
produced by Japan during the past year is not available at the
present time. See table, page 374.”
A 3rd table (p. 368) shows the production of oilseeds
in terms of oil in major producing countries from 1929-30
to 1932-33. The amount stayed about constant during this
period, ranging from 1.24 to 1.37 million pounds.
A 4th table, titled “Soybeans” (p. 368) shows the
production of soybeans in major producing countries in
1909-1913 (average), 1921-1925 (average), and yearly from
1929-30 to 1932-33 (estimate). The amounts in 1931-32
were (in short tons): Manchuria 3,289,657. Chosen [Korea]:
634,506. USA 458,130. Japan 381,551. Dutch East Indies
(today’s Indonesia): 141,602.
3049. Foreign Crops and Markets (USDA Bureau of
Agricultural Relations). 1933. Oils and oilseeds: Manchuria
has larger soy bean crop. 27(14):348-50. Oct. 2.
• Summary: “Since mid-July the movement of [soy] beans
to Europe has been unusually small in view of the German
restrictions on imports of the bean and its products.”
Tables show: (1) “Manchuria: Exports of soy beans
and bean products, by quarters, seasons 1931-32 and 193233.” Shows [soy] beans, bean cake, bean oil, and total.
These exports are from Dairen, Newchwang, Vladivostok,
and Manchouli [W.-G. Man-chou-li, Manzhouli]. Note:
Manzhouli is an inland port in Nei Monggol {Inner
Mongolia}, northern China, near the border with Russia. As
of Jan. 2008 Manzhouli is China’s busiest land port of entry,
and is responsible for 60% of all imports from and exports to
Russia and Eastern Europe. They apparently travel by rail on
an east-west axis.
(2) “Manchuria: Exports of soy beans and bean products
by countries of destination, Oct. to June, 1931-32 and 193233.” The countries are Japan [incl. Korea and Formosa],
Europe [incl. exports via Manchouli to Leningrad], China,
America [USA], Malaysia, and Others. Europe buys the most
whole soy beans, Japan the most bean cake, and China the
most bean oil.
3050. LeClerc, J.A. 1933. Partial list of manufacturers of
soybean flour. Washington, DC: Food Research Div., Bureau
of Chemistry and Soils, USDA. 2 p. Oct. 16. Revised 1936.
Unpublished manuscript. *
3051. U.S. Bureau of Chemistry and Soils, Food Research
Div. 1933. Partial list of manufacturers of soybean flour.
Washington, DC. 1 p. Oct. 16.
• Summary: The nine companies listed are Soyex Co.,
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Nutley, New Jersey; Funk Brothers, Bloomington,
Illinois; A.E. Staley Manufacturing Co., Decatur, Illinois;
Shellabarger Grain Products Co., Decatur, Illinois; Soya
Millers, Inc., Seattle, Washington; American Soya Products
Corp., Evansville, Indiana; Soya Food Products, 701 Western
Ave., Chicago, Illinois; Allied Mills, Inc., Peoria, Illinois;
Harshaw Essential Foods Corp., 1945 E. 97th St., Cleveland,
Ohio.
Note: This is the earliest document (Nov. 2013) seen that
mentions Soya Food Products, 701 Western Ave., Chicago,
Illinois. Address: Washington, DC.
3052. Barr, J.E. 1933. What price soybeans? (Booklet).
Washington, DC: Bureau of Agricultural Economics, USDA.
5 p. Nov. 1. Mimeographed. 28 cm.
Address: U.S. Bureau of Agricultural Economics,
Washington, DC.
3053. Miller, Carey D. 1933. Japanese foods commonly used
in Hawaii. Hawaii Agricultural Experiment Station, Bulletin
No. 68. 43 p. Nov. See p. 1-10, 28-43. [18 ref]
• Summary: Contents (p. 1-10): Introduction. Soybean
products. Edamame (green soybeans). Tofu (soybean curd).
Kirazu (tofu residue) [okara]. Tonyu (soybean “milk”).
Aburage (fried soybean curd). Miso (fermented rice and
soybeans). Natto (fermented soybeans). Shoyu (soybean
sauce). Koji (fermented rice). Pages 24-15: Kinoko
(mushrooms). Fu (gluten cakes). Goma (sesame seeds).
Pages 28-43: Recipes with the nutritional composition
of each: Miso soup with tofu. Miso soup with wakame.
Miso soup with daikon. Miso soup with [cow’s] milk. Tofu
soup with lemon. Tofu shoyu soup. String bean shirae
[shira-ae] (with tofu and miso). Carrot shirai. Konnyaku
shirai. Eggplant with miso. Green onions with miso. Fish
cakes with miso. Sesame seed sauce for vegetables (with
shoyu). Nishime (with shoyu). Nigome (with aburage and
shoyu). Kirazu with vegetables (with okara, aburage, shoyu).
Noodles (somen or udon, with shoyu). Vinegar sauce for
sushi. Inari-sushi (with aburage and shoyu). Maki-sushi.
Note: This is the earliest English-language document
seen (June 2013) that calls for okara [which it calls kirazu] as
an ingredient in a recipe.
Appendix: Composition of some Japanese foods used in
Japan.
Concerning edamame: “The Japanese use several
varieties of fresh green soybeans. In Honolulu whole plants
are purchased from the vegetable market. The pods are
removed from the plants, placed in boiling salted water,
and boiled for about 25 minutes. They are then drained and
cooled, and the beans are kept in the pods until eaten. Often
children eat them out of bags as they would candy. The
fresh green soybeans appear to be an excellent food. They
are good sources of calcium, phosphorus, and iron, yield
a basic ash, and, as compared with other fresh vegetables

and fruit, have a remarkably high protein content. Vitamin
tests in progress at the nutrition laboratory of the Hawaii
Agricultural Experiment Station show that the cooked beans
are very good sources of vitamins A, B, and G. The more
general use of green soybeans should be encouraged in the
home, and their consumption may be increased by selling
them in school cafeterias.”
Concerning Kirazu (tofu residue) (p. 5): “Kirazu, or
the residue of the soybeans left when tofu is made, has a
crude fiber content of 3 to 4 percent, contains 4 to 5 percent
of the protein of the beans, more than 1 percent of the fat,
and 5 to 6 percent of the carbohydrate. Only a small part of
kirazu is used for human food in Hawaii, by far the greater
part being used as hog feed. Kirazu, however, is a utilizable,
inexpensive food and might be more generally used than it
is... Kirazu is used in combination with vegetables, or with
fish, or dried shrimp, and seasonings.”
Concerning Tonyu (soybean “milk”): The milky liquid
obtained by grinding soybeans with water and heating and
straining off the insoluble residue has the appearance of skim
milk. Early reports from China and from Japan stated that
soybean milk may be used as a substitute for cow’s milk
for children, but Wan (16, p. 360), in more recent scientific
reports from China, indicated that, whereas soybean milk
is richer in vitamin B than is cow’s milk, soybean milk
is lower in vitamin A and still lower in calcium content.
The biological value of the protein of the soybean milk
is not comparable with that of the protein of cow’s milk.
Chemical analyses of local soybean milk obtained from the
tofu-manufacturing shops showed it to be low in fat and in
carbohydrates. Chang and Tso (3, p. 199) demonstrated that,
when properly supplemented with the necessary minerals,
vitamins, fat, and carbohydrates, soybean milk can be used
successfully for infant feeding where cow’s milk is not
available or where the infant is anaphylactic to the protein
of cow’s milk. In Hawaii there is no need to use soybean
milk as a substitute for cow’s milk and, considering its
dietary qualities, it should not be so used without the needed
supplements”
Concerning natto: Describes the process for making
natto on a commercial scale in Honolulu. After cooking
(without soaking) for about 8 hours in a large iron kettle, the
“beans are thoroughly drained and placed on paper plates
covered with wax paper. The plates are stacked one above
another in large wooden boxes, covered with rice straw mats,
and kept at a temperature of approximately 30ºC. for 35 to
36 hours, when the product is ready for use... The fermented
product is covered with a gray, slimy substance that forms
strings or threads when the beans are pulled apart, indicating
good quality... Although no molds or yeasts are added to the
cooked soybeans, O.N. Allen, of the botany department of
the University of Hawaii, who examined several samples of
fresh natto from Honolulu, found 2 molds, 4 bacteria, and an
aspergillus present. The enzymes of some of these organisms
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probably caused the conversion of a small part of the protein
to simpler substances.”
Concerning Inari-sushi (p. 37): The “ingredients
required for this dish are rice, water, salt, aburage, carrots,
mushrooms, string beans, gobo, flaked bonito, water, sugar,
shoyu, and vinegar sauce.” A detailed recipe is given.
Photos show the following (each food accompanied
by its Japanese name written in both Chinese characters
and katakana): (1) Edamame, in the pods on the plant, and
shelled in a dish. (2) Tofu kasu [okara] on a plate. (3) Tofu
on a dish. (4) Tonyu (soybean “milk”) in a glass. (5) Three
triangles of aburage or fried soybean curd on a dish. (6)
Miso on a dish. (7) Natto or fermented soybeans in a white
rectangular commercial paper tray about 3½ by 6 by 1 inch
deep. (8) Koji or fermented rice on a plate.
Note 1. This is the earliest English-language document
seen (June 2009) that uses the term “fresh green soybeans” to
refer to green vegetable soybeans.
Note 2. This is the earliest document seen (July 2003)
that mentions commercial natto production in Hawaii.
Note 3. This is the earliest English-language document
seen (Jan. 2012) that uses the term “tofu residue” to refer to
okara.
Note 4. This is the earliest English-language document
seen (Jan. 2012) that uses the word “strings” or “threads”
in connection with natto. Address: Specialist in Nutrition,
Honolulu.
3054. Sefing, F.G.; Surls, M.F. 1933. The use of soy bean oil
as a core binder. Michigan Engineering Experiment Station,
Bulletin No. 54. 12 p. Nov. [2 ref]
• Summary: “Soy bean oil was suggested for investigation as
a cheap oil which might be used to advantage by the foundry
and at the same time provide an outlet for the oil which is a
by-product of the soy bean cake industry. The investigation
was, therefore, undertaken for the purpose of determining
the suitability of raw bean oil as a core binder for foundry
work.” Conclusion: “Soy bean oil can be used satisfactorily
as a core binder for foundry work. It produces cores that
are on par with those made from linseed oil.” Address: East
Lansing, Michigan.
3055. USDA Plant Inventory. 1933. Plant material introduced
by the Division of Foreign Plant Introduction, Bureau of
Plant Industry, January 1 to March 31, 1932 (Nos. 95552 to
98256). No. 110. 96 p. Nov.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 95706-96383. “From Chosen [Korea]. Seeds
arranged for by the Dorsett and Morse expedition and sent
through the American consulate at Tokyo, Japan. Received
January 26, 1932. A collection of soybeans presented by the
Seisen Shijo (western branch) of the Agricultural Experiment
Station of the Chosen Government, Shariin, October 24,

1931. 95706-9578. From the Zenra-Nando Prefecture.” For
example, the first accession: “95706. No. 7971. Station no. 1.
Medium size, straw-yellow with dark-brown hilum; heavily
mottles with brown.
No. 95719-95740. From the Zenra Hokudo Prefecture.
Note: PI numbers of special significance: “No. 95727.
No. 7992. Station no. 22. Large size, straw- to olive-yellow
with pale hilum; slightly mottled with brown.” Later
renamed “Nanda,” which means “What’s that?” in Japanese.
No. 95741-95776. From the Keisho-Nando Prefecture.
No. 95777-95828. “From the Keisho-Hokudo
Prefecture.”
No. 95829-95866. “From the Chusei-Nando Prefecture.”
No. 95867-95899. “From the Chusei-Hokudo
Prefecture.”
No. 95900-95944. “From the Keikido Prefecture.”
No. 95945-96000. “From the Kogendo Prefecture.”
No. 96001-96004. “From the Kokaido Prefecture.”
No. 96005-96044. From various numbered stations in
Chosen.
No. 96045-96094. “From the Heian-Nando Prefecture.”
No. 96095-96126. “From the Heian-Hokudo
Prefecture.”
No. 96127-96156. “From the Kankyo-Nando
Prefecture.”
No. 96157-96187. “From the Kankyo-Hokudo
Prefecture.”
No. 96188-96202. “From the Chinese Eastern Railway
Agricultural Experiment Station, Echo, Manchuria.”
No. 96203-96383. “From the Kankyo-Hokudo
Prefecture.” Address: Washington, DC.
3056. USDA Bureau of Chemistry and Soils, Food Research
Div. 1933. Partial list of references on soy beans and soy
bean products. Washington, DC. 3 p. Dec. 1. Mimeographed
unpublished manuscript. Reprinted in 1941. [39 ref]
Address: Washington, DC.
3057. Walts, C.C.; Dahle, C.D. 1933. The effects of egg
products on the whipping properties of ice-cream mixes
made from butter and dried skim milk. J. of Agricultural
Research 47(12):967-77. Dec. 15. [24 ref]
• Summary: In an exhaustive study of the effects of egg
products, soybean lecithin and buttermilk on the whipping
properties of ice cream mixes made with butter and dried
skim milk, the writers show the most beneficial results from
the addition of egg lecithin.
One section (p. 972-74) titled “Egg and soybean
lecithins” states: “On the other hand, the soybean lecithin, in
amounts ranging from 0.1 to 0.2 percent had a detrimental
effect on the whipping properties and the percentage of
overrun obtained. The larger the percentage of soybean
lecithin used, the more noticeable was the effect.” Address:
1. Fellow in dairy husbandry; 2. Prof. of dairy manufactures.
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Both: Dep. of Dairy Husbandry and Bacteriology,
Pennsylvania Agric. Exp. Station.
3058. Duck, R.W. 1933. Growing soy beans in the East.
Rural New-Yorker 92(5273):626. Dec. 23. [7 ref]
• Summary: Contents: Suitable soils. Seeding. Care and
attention. Harvesting and handling. Varieties. Feeding to
livestock (as hay or pasture).
“During my visits to the Central West for the past ten
years I have seen Soy beans and Soy-bean products gradually
become a principal source of protein for dairy cattle,
especially in Indiana and Illinois.” Soy bean researchers
in New York state include Dalton and Barron of New York
State Agricultural College, and H.B. Hartwig of the N.Y.
Experiment Station at Ithaca. The author emphasizes the
necessity of keeping weeds from choking the soy beans.
3059. Crane, Helen R. 1933. The story of the soya. Scientific
American 149:270-72. Dec.
• Summary: The article begins: “During the Civil War the
Union soldiers were fed a coffee which they did not like very
well. It tasted ‘so-so’ but it failed to whip them on and keep
them awake as did the coffee they had back home. No one
bothered to tell them it was soybean coffee, and if they had
been told what it was, the news probably would have meant
nothing to them, for few people in this part of the world had
ever heard of the soybean in that time.” This “Civil War
coffee” was “brought back by some of our traders to the
East...”
“Time went on and then, in 1915 a shortage of
cottonseed in the South coincided with a surplus of North
Carolina’s soybeans that were being cultivated for live-stock.
The Department of Agriculture began to dream dreams of
an American soy-oil. Had not the Orient been using this oil
for thousands of years in making lacquers, varnishes, paints,
soaps, printing-inks, candles, waterproofing, and all such?”
Americans discovered that soybean “oil could be
extracted by grinding the beans and then placing them in
some chemical solvent such as benzol, naphtha, or ether.
The solvent was later evaporated, distilled, and used over
again...” The Orientals have made comparatively “little use
of soy meal for animal feed.”
“It was not until as recently as 1917, when conditions
brought on by the World War forced the Department of
Agriculture to search for a cheap source of proteins for
human consumption, that the soy bean was ‘discovered’ as
a real food. More than 400 different recipes exist in Chinese
cook-books, some of them dating back to about 3000 B.C.,
but we Americans did not find them. Our scientists went to
work directly on the bean itself–although they may have
accepted ideas from the Orient of using it as a flour, a curd,
milk, oil, and meal.”
“Our food experts, too, have taken with enthusiasm to
this new ‘almost perfect food... it fills a crying need in our

dietary,’ they say, and they add that, ‘... for some strange
reason, our knowledge of foods has lagged far behind our
other technical accomplishments and we have only just
begun to realize the deficiencies of our present foods... the
soya will be come a very important accessory.’”
“Soy-milk, which is prepared in a similar manner to
almond-milk, is reported by several of our universities to
be suitable for use as the only source of proteins in the diet
of babies, as well as being adequate for promoting normal
growth in children. It is further stated in these reports that
invariably better results are obtained from its use in such
cases than from cow’s milk.”
“As for the cheese, or curds, they do not appeal greatly
to Occidental taste at first. They seem a trifle strong in flavor
and are sponge-like in consistency, but it is prophesized
[prophesied] that they will undoubtedly come to be looked
upon as the delicacy they are considered to be in the Orient.
These curds, prepared in an infinite number of ways, may
appear in one form as the ‘meat’ course, in another as the
salad, and in still another as the dessert.”
“Flour is now an important product from the soy, and
is being manufactured in various parts of the country by
the ton. It is used for making breads, cakes, and pastries. To
diabetic patients and others in need of a starch-free diet it
comes as a blessing, as well as adding a very palatable and
nutritious item to the pantry list of any housewife.”
“’Ice Cream by the Mile’ is the title of an article, to be
published soon, which tells the story of the development of a
new and better process for making that frozen delicacy.”
Photos show: (1) A field of Oo-too-ton [Otootan]
soybeans in Orangeburg County, South Carolina. (2) William
Morse of the USDA holding a round soybean cake made by
pressing the oil from the beans. (3) Laredo soybeans cocked
up in the field for curing in White County, Arkansas. (4)
A soybean plant growing taller than a man, with corn, in
South Carolina; they are used for soil building and “hogging
down.”
Note 1. This is the earliest document seen (Jan. 2000),
published in the USA, that uses the term “the soya” as a
noun.
Note 2. This is the earliest English-language document
seen (Sept. 2016) contains the term “soy-oil.”
3060. Shrewsbury, Charles L.; Bratzler, John W. 1933.
Cystine deficiency of soybean protein at various levels in a
purified ration and as a supplement to corn. J. of Agricultural
Research 47(11):889-95. Dec. Based on his 1933 BSc thesis,
School of Agriculture, Purdue Univ. [2 ref]
• Summary: Additions of cystine to rations containing 10%
of soybean meal improved the live weight increases in rats
except when the ration included yellow maize. With 15%
of soybean meal in the ration the benefit of cystine was less
marked. Address: 1. Associate Chemist; 2. Senior student:
Both: Purdue Univ. Agric. Exp. Station and College of
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Agriculture.
3061. Eddy, C.O. 1933. Soybean oil meal emulsifies mineral
oils. Transactions of the Kentucky State Horticultural
Society. p. 139-41. For the year 1933.
• Summary: “During the dormant season of 1932-33
laboratory work indicated the possible value of soybean
oil meal as an emulsifier for mineral oils for dormant spray
purposes. These experiments indicated that an additional
saving of 10% could be made on tank-mixed emulsions
which now cost in Kentucky about $0.72 for 200 gallons
of 2% finished oil emulsion.” The emulsifier is prepared by
heating the meal with water (1:150) and adding potassium
hydroxide (10% of the meal). A stock emulsion obtained
by this means is not harmed by freezing, and when diluted
for spraying does not injure apple trees. The meal replaced
calcium caseinate. Address: Dep. of Entomology and Botany,
Kentucky Experiment Station [Lexington].
3062. Morse, W.J. 1933. Soybeans now a major crop
in United States; Few grown before 1898. Yearbook of
Agriculture (USDA) p. 198-205. For the year 1933.
• Summary: Contents: Variety adaptation. Variety utilization
(incl. bean curd, bean milk, soy sauce, miso (bean paste),
bean sprouts, green vegetable beans, bean flour, roasted
beans, bean confections [made using roasted whole soy
flour], beverages, oil and meal, special fermented bean
products). Soybean oil and meal industry. Soybean meal.
Soybean oil. Soybeans for human food. Soybeans as an
export crop.
“Variety adaptation: The Virginia, Laredo, Manchu, and
Biloxi have a greater range than most other varieties. The
Virginia, Mansoy, and Harbinsoy varieties excel on the less
productive types of soil, while on better soils the Mansoy
and Harbinsoy give inferior results.
“Since the Department of Agriculture began to introduce
soybean varieties more than 7,000 samples of beans have
been collected from Japan, Chosen [Korea], Manchuria,
China, Taiwan (Formosa), Java [in today’s Indonesia],
Sumatra, and India. There are more than 2,000 distinct types
in this large collection, ranging from 75 to more than 200
days in reaching maturity. At present about 40 varieties are
generally grown in the United States.”
“In Japan, where the soybean is used extensively as a
green vegetable, more than 60 varieties, ranging in maturity
from 75 to 160 days and differing in flavor, are grown
solely for this purpose. The soybean in used in the United
States primarily as forage, being preserved either as hay or
silage, or cut and fed green as soilage, and is also pastured
extensively with hogs and sheep.”
“Soybeans for human food: In Asiatic countries the
soybean is grown primarily for the beans, which are used
largely in the manufacture of numerous food products that
supply the principal source of protein in the Asiatic diet as

that in the diet of western people is furnished chiefly by meat
and dairy products. “Oriental people use very few dairy and
meat products, yet for many centuries they have lived on an
apparently well-balanced diet of which the protein is derived
largely from the soybean.
“The most commonly used soybean foods in the Orient
are soy sauce, miso or bean paste, bean curd, bean milk, bean
flour, roasted-bean confections, green-vegetable beans, bean
sprouts, roasted bean flour, boiled beans (with rice, millet,
or sorghum), coffee substitute, and health drinks made from
roasted soybeans.
“In the United States the soybean and its products have
attracted attention as an article of food at various times,
but only within the last three or four years have there been
any extensive investigations along this line by commercial
interests. Soybean flour, made by grinding either the whole
bean (preferably yellow-seed varieties) or the press cake
after the oil has been removed from the beans, is finding
increasing favor in the manufacture of various products, such
as malted milk, macaroni, vermicelli, spaghetti, noodles,
crackers, cookies, ice-cream cones, breakfast foods, health
foods, diabetic foods, and infant foods. Within the last year
several large baking companies have began using 15 to
20 per cent of soybean flour in making bread and cakes.”
Address: Bureau of Plant Industry, Washington, DC.
3063. Mumford, H.W. 1933. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 46:1-295. For the year
ended June 30, 1933.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Success of soybeans
permits farmers to adjust crops (p. 31-32). Breeding studies
make soybeans meet needs of trade (p. 32-34). Soybeans
valuable soil improver if properly handled (p. 35-36).
Changing conditions are being met with new crops (p. 63-65;
soybean oil in paints).
Livestock investigations: Objections to soybean hay
for beef cattle overcome (p. 71-72). Processing method may
make soy oil meal unpalatable (p. 72-74; Tests were made
“to determine the relative feeding value of soybean oil meals
manufactured in different ways. The cattle making the largest
gains of any in the experiment were those fed meal produced
at the lowest temperature”). Soybean oil meal protein tested
for fattening pigs (p. 80-84). Alfalfa pasture worth $24 an
acre for lamb feeding (p. 95-97; also discusses soybean hay).
Feeding ewes silage might cut cost of lambs and wool (p. 9798; silage should be supplemented with soybean oil meal).
Different soybean oil meals about equal for chicks (p. 11315).
Entomology investigations: Soybeans and cowpeas
remain free from insect damage (p. 142).
Agricultural economics investigations: Soybeans
paid higher acre-returns than other crops (p. 179-80; The
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average after-tax profit per acre for the 3 years 1930-32 in
Champaign and Piatt counties was: Soybeans {hay} $2.97.
Soybeans {combined} $2.70. Winter wheat $2.25. Corn
$2.16. Oats $1.26. Soybeans {threshed} -$0.18). Soybean
marketing studies taking on new importance (p. 187-88).
Crushing lessens weather risks of field-cured hay (p. 208-10;
crushing soybean hay in the field shortened the curing time
to slightly more than half that required for hay cut with the
ordinary mower).
Home economics investigations: Food products may
expand market outlook for soybeans (p. 265; During the past
year, Sybil Woodruff has tested ways of making nutritious
and pleasing dishes from soybeans. Four mimeographed
pages of recipes have been compiled for distribution. No
details about these recipes are given).
Note: Page 181 shows that during the Great Depression
in Illinois, many farmers started losing money, beginning
in 1930 or 1931. Address: Dean and Director of the Station,
Urbana, Illinois.
3064. W.J. Morse and C.K. McClelland, Arkansas
(Photograph). 1933? Undated.

• Summary: W.J. Morse (left, in a striped hat) and C.K.
McClelland (right) in Arkansas, perhaps at the 1934 meeting
of the American Soybean Association.
This digital photo, with caption, was sent to Soyfoods
Center by Joyce Garrison (William Morse’s granddaughter)
of West Hartford, Connecticut (July 2004).
3065. Arny, A.C.; Hodgson, R.E. 1934. Grow more soybeans
in Minnesota. Minnesota Agricultural College, Extension
Division, Special Bulletin No. 134. 12 p. Jan. Revised.
Revised again in April 1935.
• Summary: Contents: World production. Production in the
United States. Composition and uses of soybeans. Results
from feeding trials. Growing soybeans: Varieties and yields

per acre, soil for soybeans, preparation of the seedbed,
method of planting and amount of seed per acre, inoculation,
time and depth of planting, cultivation, harvesting the
soybean crop for hay, harvesting for seed and stacking,
threshing and drying the seed.
Soybean varieties and their seed colors: Manchu is
yellow with black eyes. Habaro is yellow with a yellow
hilum. Chestnut is brown. Minsoy is yellow with brown
eyes. Wisconsin Black is black. “In northern Minnesota the
earliest varieties, Wisconsin Black and Minsoy, should be
used for seed production.”
Contains 8 photos and 2 tables. Address: 1. Div. of
Agronomy and Plant Genetics; 2. Southeast Experiment
Station, Waseca.
3066. Cannon, C.Y.; Johnston, Floyd. 1934. Soybeans for
dairy cows. Iowa Agricultural College of Agriculture and
Mechanic Arts, Extension Bulletin No. 196. 16 p. Jan.
• Summary: Contents: Summary. Soybeans in the dairy
cow’s ration: Feeding value of soybeans, roughage value
of soybeans, when should soybeans be cut for hay?, shall
soybean hay be ground or chopped?, soybeans in silage,
soybean straw, soybeans used as grain, fat in soybeans,
effect of fat on the cow, effects of feeding soybeans on milk
and butter flavors and on butter quality, value of soybean
oilmeal. Growing the soybean crop: Varieties of soybeans,
seedbed and cultivation, planting, inoculation, harvesting
the crop.
3067. Lehman, Samuel G. 1934. Frog-eye (Cercospora
diazu Miura) on stems, pods, and seeds of soybean, and the
relations of these infections to recurrence of the disease. J.
of Agricultural Research 48(2):131-47. Jan. [7 ref]
• Summary: “The leaf-spotting fungus, Cercospora diazu
Miura, frequently attacks certain varieties of soybean, Soja
max (L.) Piper, grown in the Southern States. The name
‘frog-eye’ has been given to the disease produced by this
fungus on the soybean. The first authenticated observations
of frog-eye on soybeans in the United States were made in
1925, when the disease was found in five Southern States.”
The fungus was frequently observed on the stems,
pods, and seeds of soybeans. In the stems, the parasite is
chiefly confined to the cortex and the injury to the phloem
and cambium is usually due to the diffusion of the toxic
substances from the necrotic cortex. In the pods, the
mycelium penetrates through the pod wall, entering the thin
white membranes lining the pod and closely investing the
seed. The growth of the fungus is usually superficial on the
seeds and is easily controlled by seed disinfectants. The
infection carries over winter on diseased leaves and stems,
but ploughing in of infected stubbles is not practicable in
preventing the disease. Further spread of the disease may
be prevented by the use of healthy seeds. Address: Plant
Pathologist, North Carolina Agric. Exp. Station.
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3068. Culbertson, C.C.; Thomas, B.H.; Hammond, W.E.;
Beard, F.J. 1934. Supplemental mixtures and soybeans for
fattening spring pigs on rape pasture and in dry lot. A.H.
Leaflet [Animal Husbandry], Iowa Agricultural Experiment
Station, Cooperative Extension Service No. 146. 9 p. Feb. [2
ref]
• Summary: This is a mimeographed leaflet. Contents: In
Series I, Pigs on rape pasture, the pigs were divided into 10
lots based on what they were fed:
1. Minerals.
2. Meat meal tankage.
3. Meat meal tankage or soybeans.
4. Meat meal tankage or soybeans #2
5. Meat meal tankage or soybeans #3
6. Soybeans
7. Soybeans or meat meal tankage.
8. Soybean oilmeal.
9. Soybean oilmeal with minerals.
10. Meat meal tankage–Soybean oilmeal.
Series: Pigs in dry lot. Shelled corn, mostly yellow, and
Mineral Mixture A were self-fed to all groups in dry lot.
1. Regular Trinity Mixture self-fed. Trinity mixture:
Meat meal tankage 50 pounds, linseed oilmeal 25 pounds,
alfalfa meal 25 pounds; total 100 pounds.
2. Regular Trinity Mixture self-fed–Later whole
soybeans self-fed
3. Regular Trinity Mixture self-fed–Later whole
soybeans self-fed #2
4. Regular Trinity Mixture–Later corn oil.
5. Regular Trinity Mixture–Later soybean oil.
The facts and methods of feeding described. The
chemical studies made on certain of the individual pigs.
Comments.
Tables: (1) Growing and fattening pigs on rape pasture.
(2) Growing and fattening pigs in dry lot. (3) Hardness of
body fat produced [hard is desirable].
“The carcasses of the pigs that were fed soybean
oilmeal were firmer than those in the groups that consumed
appreciable amounts of whole soybeans, indicating that the
oil in the beans was the ‘chief offender’ in producing soft
fat.” Address: Iowa Agric. Exp. Station, Animal Husbandry
Section, Ames, Iowa.
3069. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1934. Manchurian soybean output
larger than last year. 28(11):288-92. March 12.
• Summary: Tables show: (1) “Manchuria: Estimated soy
bean acreage and production, 1927 to 1933.” Final statistics
are given for each year. Production was 4,899,560 short
tons in 1927. It rose to a peak of 5,838,197 short tons in
1930, then fell gradually to 5,736,000 short tons in 1933.
Source: South Manchuria Railway. (2) “Manchuria: Soybean
production and distribution, 1929-30 to 1933-34.” For each

of the five crop years is given: Production, carryover from
last crop year, total supply, total exports, carryover at end
of crop year, home consumption and seed. Note: Home
consumption and seed is about 20% of production.
“The demand for beancake during 1933-34 is not
expected to improve substantially. In Japan low prices
of agricultural products and cheap commercial [mineral]
fertilizers will no doubt prevent increased takings.” “South
China boycott restrictions have been relaxed...”
(3) “Manchuria: Total exports of soy beans and bean
products, 1927-28 to 1932-33.” For soy beans, exports grew
from 2,534,000 short tons in 1927-28 to a peak of 3,014,859
in 1931-32, then fell to 2,491,681 in 1932-33. For soy-bean
cake and meal, exports rose from 1,822,000 short tons in
1927-28 to a peak of 1,900,000 in 1930-31, then fell to
1,054,965 in 1932-33. For soy-bean oil, exports rose from
136,000 short tons in 1927-28 to a peak of 170,000 in 193031, then fell to 73,379 in 1932-33.
There follows a review of the 1932-33 crop year.
(4) “Manchuria: Exports of soy beans and products by
countries of destination, 1931-32 and 1932-33.” Each year,
statistics are given for soy beans, bean cake, and bean oil.
Destinations are: Europe, Leningrad [USSR], Japan, China,
East Indies, United States, Other, Total. Europe imported
the most soy beans, Japan the most soy bean cake, and (in
1931-32) China the most soy bean oil. But in 1932-33 China
imported only 31% as much [soy] bean oil as in 1931-32.
This was because of the “Manchurian incident” of 18 Sept.
1931, in which Japanese troops occupied Manchuria. In
response, in 1932, China boycotted Manchurian goods. (5)
“Manchuria: Average monthly price of soy beans and soy
bean products at Dairen, in silver yen and United States
currency and price of crude soy-bean oil at New York, 193132 to 1933-34.”
3070. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1934. China produces larger crops
in 1933. 28(13):342. March 26.
• Summary: Approximate indications of production of
important crops for 1933 in China, excluding Manchuria,
in percent of 1932 are as follows: “Rice 95, wheat 110,
kaoliang 103, soybeans 115, millet 100,...”
3071. Coker’s Pedigreed Seed Co. 1934. Coker’s seed
catalog–Spring 1934. Hartsville, South Carolina. 28 cm.
• Summary: The full page (unnumbered) devoted to soy
beans is titled “Two valuable new hybrid soy beans.” (1)
“Coker 31-9 (Mammoth Yellow x Laredo). The most shatterresistant bean we know of (only 2/10 of 1% shattered to
November 23). A beautiful yellow bean, about one-half the
size of Mammoth Yellow. The best combination grain and
hay bean. Grows very erect; most excellent for combine
harvesting. You can harvest more beans per acre with this
variety than any other.” Prices: $3.50 per packet, or $10.00
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per bushel. F.O.B. Hartsville. “Very limited quantity to
offer.”
(2) “Coker 31-15 (Laredo x Otootan). A black bean
slightly larger than Otootan. (Coker 31-15, 320,640 per bu.,
Otootan 364,800.) Is the best hay bean that we know of.
Highly productive.” Prices: $2.00 per packet, or $5.00 per
bushel.
Photos show: (1) Coker’s farm manager, J.F. Clyburn,
wearing hat, two-piece suit, and tie, in a field of Coker 31-9
soybeans, holding up one erect plant. (2) A large field with
several wagons, pulled by two horses each, piled high with
soybean hay, and many shocks of this hay piled as high as
a man. “1933 crop of Coker 31-15 averaged nearly 2½ tons
hay per acre.”
Note: This catalog was received by the USDA National
Agricultural Library on 6 March 1934.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
3072. Cutler, G.H. 1934. A simple method for making
soybean hybrids. J. of the American Society of Agronomy
26(3):252-54. March.
Address: Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
3073. King, B.M. 1934. The soybean crop in Missouri.
Missouri Agricultural Experiment Station, Circular No. 174.
15 p. March.
• Summary: Includes discussion of the advantages of
soybeans grown in mixtures with other crops, the harvesting
of soybeans for hay and seed, the place of soybeans in the
crop rotation, their effect upon the yield of wheat, the cost
of producing soybeans and the feed value of soybean hay.
Address: Columbia, Missouri.
3074. Miller, K.C. 1934. Soybeans feeding tests show
varying results. Purdue Agriculturist (Indiana) 28(6):47, 51.
March.
• Summary: Discusses the value of soybeans for growing
and fattening pigs. Experiments at the Purdue Agric. Exp.
Station show that whole soybeans should be cooked / roasted
and fed with corn. Address: Class of 1934.
3075. LeClerc, J.A. comp. 1934. Partial list of processes for
removing the bitter taste from soybeans. Washington, DC:
Food Research Div., Bureau of Chemistry and Soils, USDA.
1 p. April 9. Revised 1938, 2 p. Unpublished manuscript. [22
ref]
• Summary: This is a list of 21 patents and 1 article in
Chemiker Zeitung on this subject related to production of soy
flour. The following countries have the following number
of patents: USA 12, Britain 3, Austria 2, France 1, Japan 1,
Switzerland 1, and Yugoslavia 1.

Note: Joseph Arthur LeClerc was born in 1873. Address:
Food Research Div., Bureau of Chemistry & Soils, USDA.
3076. Akers, T.F.; Westover, H.L. 1934. Forage-crop field
experiments at West Point, Mississippi. USDA Technical
Bulletin No. 419. 20 p. April. See p. 12-14.
• Summary: Table 9 (p. 9) shows that three varieties of
soybeans (Biloxi, Laredo, Otootan) were planted as a green
manure each year from 1928 to 1932 and turned under as a
green manure before planting alfalfa. Doing so increased the
average annual yield of air-dry alfalfa by 2.9 to 3.0 tons/acre.
The section titled “Other crops tested” contains long
subsections on soybeans, and soybeans and corn (p. 12-14).
The Mammoth Yellow variety was also tested here. The
summary (p. 20) states: “Soybeans are well adapted to the
prairie limestone belt and should be grown on areas not
adapted to alfalfa. They are not so profitable as alfalfa for
hay on the better types of limestone soil. Combinations of
corn and soybeans have resulted in lower yields of corn, but
they enable the grower to raise more feed on the same area.”
Address: 1. Asst. agronomist; 2. Senior agronomist. Both:
Div. of Forage Crops and Diseases, Bureau of Plant Industry
[USDA].
3077. Getty, R.E. 1934. Experiments with forage crops at
the Fort Hays Branch Station, Hays, Kansas, 1913 to 1928.
USDA Technical Bulletin No. 410. 92 p. April. See p. 83-85.
• Summary: This branch station is located about one half
mile south of Hays, the county seat of Ellis County, Kansas.
It is about 100 miles west of the 98th meridian, which is
ordinarily considered the eastern boundary of the Great
Plains, and at an altitude of 2,000 feet.
The section titled “Soybeans” (p. 83) states: “The
soybean tests in 1913 all failed entirely. They consisted of
single-row tests of F.C. 6928, 6929, and 6930; S.P.I. 18227,
20854, 30745, 30746, and 30747. In 1914 open-field plot
tests of one twentieth to one tenth of an acre were grown
of three varieties, with yields per acre as follows: Green,
S.P.I. 28050, 1.19 tons of forage, 10 bushels of grain; Black
Eyebrow, S.P.I. 30744, 0.44 tons of forage, 3.3 bushels
of grain; Tashing, S.P.I. 20854, seeded 13 days later, was
destroyed by rabbits.”
Table 31 shows the “Yields of annual legumes, 1913-28:
Acre yields of total crop.” The crops are field peas, Early
Buff cowpeas, soybeans, white tepary beans, yellow tepary
beans, and pinto beans. Soybeans are divided into open field
and fenced. For open field, the yield ranged from 0 (7 years)
to 1.22 tons/acre (in 1920). For fenced, the highest yield
were in 2.40 tons/acre (in 1925), 1.88 tons/acre in 1915, and
1.49 tons/acre in 1927.
Table 33 shows the results with ten S.P.I. numbers of
soybeans (including Manchu, Wea, and Black Eyebrow) in
1915. Table 34 (p. 83) shows the results with the following
soybean varieties from 1924 to 1928: A.K., Arlington,
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Haberlandt, Lucas, Manchu, Morse, Peking, Sable, Virginia,
Wilson. The best seed yields came from A.K. (12.0 bu/acre)
and Lucas (11.3 bu/acre).
Note: This is the earliest document seen (Aug. 2008)
that mentions “the Great Plains” in connection with
soybeans–but not the first time they have been grown on the
Great Plains. Also discusses grass sorghums, bromegrass,
fundi, millet, sweetclover, tepary beans, Korean lespedeza,
kudzu, sainfoin, tedera, sunflowers, rape, kale, hairy vetch,
chickpeas, mung bean, navy bean, Melilotus officinales
[yellow sweet clover, also know as yellow melilot], white
and yellow annual sweetclovers. Address: Formerly: Assoc.
agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry.

and power outfits used on soybeans, order and number of
operations on soybeans). Adjusting plans in response to
changes in prices and costs of production: Determining the
advantages of emergency plans in a specific case, evaluation
of soybeans in a permanent program. Contains 9 photos.
“Summary: 1. The Iowa soybean acreage, exclusive of
that interplanted with corn, has expanded from 471 acres
in 1919 to 192,000 acres in 1933. The acreage planted with
corn reached a peak in 1923 and since has dropped to about
one-fifth of the former total.
“2. Thirty-five percent of the crop is harvested as seed,
while 65 percent is cut for hay. The percentage harvested for
seed has been declining.
“3. It is estimated that in 1931 68 percent of the crop
acreage was used to supply feed for cattle, 8 percent for hogs
and 1 percent for horses, 5 percent to supply operators’ own
seed, and 18 percent was sold.”

3078. Hawaii Agricultural Experiment Station, Annual
Report. 1934. Soybeans. p. 6, 24. For the year 1933. April.
• Summary: “Of 30 varieties of soybeans under test for 2
years, Biloxi, Mammoth Yellow, F.P.I. 80495, Laredo, Illini,
F.P.I. 82548, Yellow Biloxi, and Edward have given the
highest yields of seed at Honolulu. In forage yields Biloxi
surpasses all the other varieties tested. Soybeans mature in
less time in Hawaii than they do on the mainland. Biloxi,
Laredo, and Edward, which mature in 140 to 170 days
in Missouri, mature in 110 to 130 days at Honolulu. The
difference in length of day is probably the most important
factor causing a shorter period of growth in Hawaii.
Considerable local interest is being shown in the use of green
soybeans as a vegetable... For studies of composition and
vitamin potency of green soybeans, see page 24.”

3080. Morse, W.J. 1934. Utilizacion de las habas soya
[Utilization of soybeans]. Revista de Agricultura, Comercio y
Trabajo (Cuba) 14(52):77-90. April. [Spa]
• Summary: Contents: Introduction. Soybeans for human
food: Dried beans, coffee substitute, toasted soybeans, fresh
green or vegetable beans (Habas frescas o legumbres),
soybean flour, soy sprouts (retoños tiernos), soy sauce,
soybean vegetable milk, tofu (cuajada o queso de habas
soya), soy oil. Soybeans for livestock: Soybeans for hay, for
pasture, for ensilage, for fresh forage, for grain. Soybeans for
oil. Soybean flour and cake. Soybeans for soil improvement.
Address: USDA, Washington, DC, USA.

3079. Mighell, Albert; Hughes, H.D.; Wilkins, F.S. 1934.
Soybeans in Iowa farming. Iowa Agricultural Experiment
Station, Bulletin No. 309. p. 145-206. April.
• Summary: Contents: Summary: Soybeans as a concentrate,
soybeans for hay, an emergency crop. Expansion of the
soybean acreage in Iowa: Rapid increases in acreage, recent
changes in the distribution of the soybean acreage in Iowa.
The competitive strength of soybeans in different parts of
the state: Soybeans hasten erosion on rolling land, soybeans
have an advantage on acid soils low in nitrogen and organic
matter, soybeans are a new factor in the cropping program,
soybeans change the labor program, relation of soybeans to
the livestock system. Recommended varieties of soybeans:
Manchu, Illini, Dunfield, Mukden, Black Eyebrow, other
varieties. Growing the soybean crop: Conditions essential to
successful culture (a well prepared seedbed, thick planting
recommended, cultivation usually essential to weed control,
inoculation necessary to satisfactory results), alternative
methods of growing soybeans (labor and power used in
growing soybeans up to harvest time, drilling gives higher
yields at less cost), harvesting soybeans as seed, harvesting
soybeans as hay, the time element in soybean production
(labor distribution on selected farms, the speed of labor

3081. Wilson, J.K. 1934. Longevity of Rhizobium japonicum
in relation to its symbiont on the soil. Cornell University
Agricultural Experiment Station, Memoir No. 162. 11 p.
April. [11 ref]
• Summary: “The larger part of our knowledge concerning
the root-nodule bacteria and their relation to leguminous
plants has been gradually developed during the past seventyfive years. Lockmann observed that the cells of nodules from
leguminous plants are filled with small, elongated bodies.
Woronin described these bodies more fully, noting certain
changes which they underwent when suspended in water.
Eriksson made drawings of these bodies, which today are
recognized as the nodule bacteria, while Beijerinck isolated
and cultivated these bacteria from a number of species of
leguminous plants. The role that these soil bacteria play in
the nitrogen nutrition of the Leguminosae was studied by
Hellriegel.
“Since these bacteria are found in the soil where
leguminous plants are growing, and because they play such
an important role in the nitrogen nutrition of the plant,
methods were devised for their distribution to other fields
where the symbiont of the nodule bacteria was to be grown.
The first method was probably the transfer of soil from a
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field where a certain legume had grown, to another field
which was to be seeded to the same legume. Perhaps Salfeld
was the first to do this in a practical way...
“When soybeans were first grown on the farms at
Cornell University, no nodules were ever observed on their
roots. Following Salfeld’s method, Professor L.A. Clinton,
who, with the Director of the College of Agriculture, I.P.
Roberts, had charge of the work, asked Professor G.W.
Gilmore, who was visiting Japan in 1901, to send him a
sample of soil from a field in Japan which was growing
soybeans. In response to this request, Professor Gilmore
mailed about 700 grams of soil. This was used by Professor
Clinton as an inoculum for soybeans which were 6 to 8
inches high at the time of inoculation. The soybeans were
growing in seven large earthenware containers embedded
in the ground... The treatment was so successful that the
inoculated soil from the four containers was carefully saved
to be spread over larger areas the following year...
“Although a growing crop may liberate in the soil
a very large bacteria population when the nodular tissue
decomposes, this population is transitory and probably does
not exist for as long a period as one year. The root-nodule
bacteria dwindle almost to extinction in certain cases.”
Address: Ithaca, New York.
3082. Whitney, Robert F. 1934. Plant hunters scour jungles
for flora. Washington Post. May 20. p. B3.
• Summary: Knowles A. Ryerson, now chief of USDA’s
Bureau of Plant Industry, but formerly head of the
department’s plant exploration work, states: “An agricultural
explorer has to be a natural plant lover and must have
studied botany. He must have worked with plants in field and
garden.” He must “bring ‘em back alive.”
“Soy beans are now an important crop in a wide area.
Several explorers have brought back from the Orient the
varieties from which our most important types have been
developed. Recently P.H. Dorsett and W.J. Morse returned
from a three-year trip with almost 4,000 strains and types
now under trial here.”
3083. Beaumont, A.B.; Stitt, R.E. 1934. Soybeans for
Massachusetts. Massachusetts Agricultural Experiment
Station, Bulletin No. 309. 16 p. May.
• Summary: “The place of soybeans in New England
agriculture: Generally speaking, the future of the soybean in
New England agriculture lies in its ability to produce forage,
either as green feed or cured hay. With yields of only 2.5 to
3 tons of cured hay, however, it can hardly be expected to
compete with red and alsike clovers and alfalfa, which will
yield 3 to 6 tons of cured hay under favorable conditions.
Therefore, the main use of soybeans will be as an emergency
forage crop to be grown when seedings of clover or alfalfa
fail, or when cropping plans need to be changed on short
notice, or for special cases. The soybean is perhaps the best

emergency leguminous forage for New England.
“Summary: Twenty varieties of soybeans were tested for
yield of hay for the three-year period 1929-1931. In two of
these years yield of seed was also obtained. In the fourth year
all varieties which had yielded less than 2.5 tons of cured hay
were dropped from the test, and six new introductions added.
The principal results and conclusions are as follows:
“Generally the forage-producing capacity was found
to be in an inverse ratio to the seed-producing capacity of
the varieties tested, but there were some exceptions. Seed
production varied widely according to the season. Production
data of both forage and seed should be accumulated through
a longer range of seasons before a definite conclusion can be
made on this point.
“In the three-year test reported, 11 of 20 varieties
averaged 2.5 to 3.02 tons of cured hay. The five highestyielding varieties were: (1) Dunfield, 3.02 tons; (2) Habaro,
2.75 tons; (3) Medium Green, 2.74 tons; (4) Harbinsoy, 2.70
tons; and (5) Virginia, 2.67 tons. The fine stems of Dunfield
and Habaro make them preferable for hay. Medium Green
and Harbinsoy have somewhat coarser stems. These four
varieties also have an erect or suberect growth, a point
in their flavor. Virginia is fine-stemmed but decumbent.”
Address: 1. Prof. of Agronomy; 2. Formerly Asst. Research
Prof. of Agronomy. Both: Massachusetts Experiment Station,
MA State College, Amherst.
3084. Kiesselbach, T.A.; Petersen, N.F.; Burr, W.W. 1934.
Bindweeds and their control. Nebraska Agricultural
Experiment Station, Bulletin No. 287. 44 p. May. [35* ref]
• Summary: “Some of the legumes appear to be more
resistant [to the herbicide sodium chlorate], both when
sprayed and when planted in treated soil, than the grain
crops.” These legumes include soy beans, red clover, white
clover, sweet clover, peas and vetches (p. 44).
Bindweeds can be best eradicated by clean tillage and
fallow, or by chemical treatments sodium chlorate (most
effective and least expensive), sulphuric acid, arsenic
compounds, K.M.G. (KMG = “Kill Morning Glory”), carbon
bisulphide, or common salt. “Either method involves the
loss of land for at least a year or two.” Address: Dep. of
Agronomy, Lincoln.
3085. Oldenburg, F.W. 1934. Soybeans for hay and seed.
Maryland Univ. Extension Service, Circular No. 106. p. 1-8.
May.
• Summary: Contents: Introduction. Where soybeans will
grow. Varieties. Methods of seeding. Time of planting.
Inoculation. Fertilizing. Cutting for hay. Harvesting soybeans
for seed. Threshing. Special soybean harvesters (incl. the
combine).
In Maryland, the best varieties for both hay and seed
are the Virginia and the Wilson-Five. When these are not
obtainable, other varieties grown are the Mammoth Yellow,
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Illini, and Manchu.
“Special Soybean Harvesters: In regions where beans
are grown extensively for seed, special machines that harvest
the seed from the standing vines are in use. There are several
types of these machines. The most common kind is a long,
box-like affair mounted on two wheels and drawn by two
horses. As the machine passes over the rows, sets of rapidly
revolving arms on a cylinder shatter the beans from the pods
into the body of the machine, from which they are removed
at the end of the row. With such a machine, two men and a
team can harvest an acre in about two hours. The machine
can be used satisfactorily only when the pods are so dry that
the beans shatter easily. On this account one machine can be
depended upon to harvest only 40 to 5O acres per season.
Under favorable conditions they obtain about 95% of the
beans. There is an attachment for the machine that removes
the straw and pods and screens the beans. This saves the time
of one man.
“The latest type of machine, however, is one that takes a
swath six feet wide, flailing the beans off the standing stalk
as it goes. It is pushed along by a tractor, attached to the
machine by a side hitch. It harvests the beans at the rate of
about two acres an hour. This machine promises to be a great
help to soybean growers and is well worth investigating.
“The most efficient machine for harvesting soybeans
is the combine. However, only large acreages would justify
going to the expense of securing such a machine.” Address:
College Park, Maryland.
3086. Wiggans, R.G. 1934. Cayuga soybean: A home-grown,
high-oil high-protein concentrate. New York (Cornell)
Agricultural Experiment Station, Bulletin No. 601. 32 p.
May. [26 ref]
• Summary: Contents: Place of the soybean in United
States agriculture. Place of the soybean in New York
agriculture. Considerations for the dairyman: Composition
and digestibility of ground soybeans, monetary value of
one bushel of soybeans, feeding trials with dairy cattle.
Cayuga soybean: Description, origin, chemical composition.
Experimental trials: Tests in cultivated rows, tests in drill
plots, commercial varieties, a comparison of soybeans,
oats and barley, test of new strains. Experiences of owners.
Essentials for successful soybean production: Variety,
requirements of soil and fertility, residual effect of soybeans,
inoculation, preparation of seedbed, time of planting, rate of
seeding, cultivation, harvest, threshing, handling of threshed
grain. Summary.
This new soybean is excellent as a fodder for dairy cows
in New York. Address: Dep. of Plant Breeding, Cornell Univ.
Agric. Exp. Station, Ithaca, New York.
3087. Willis, L.G.; Piland, J.R.; Gay, R.L. 1934. The
influence of magnesium deficiency on phosphate absorption
by soybeans. J. of the American Society of Agronomy

26(5):419-22. May. [3 ref]
• Summary: Calcium and magnesium are equally effective
in influencing the absorption of phosphate ions by soya-bean
plants. If the supply of calcium is generous, the phosphate
ion intake is not retarded by magnesium deficiency. Address:
1. Soil Chemist; 2. Asst. Soil Chemist; 3. Fellow. All: Dep.
of Agronomy, North Carolina Agric. Exp. Station, Raleigh,
NC.
3088. Stitt, R.E. 1934. A comparison of the dry matter
content of annual lespedezas, alfalfa, and soybeans. J. of the
American Society of Agronomy 26(6):533-35. June.
• Summary: Analyses of plants at varying stages of growth
are recorded. Address: Asst. Agronomist, Div. of Forage
Crops and Diseases, Bureau of Plant Industry, USDA.
3089. Miller, Carey D.; Robbins, Ruth C. 1934. The nutritive
value of green immature soybeans. J. of Agricultural
Research 49(2):161-67. July 15. [11 ref]
• Summary: Japanese in Hawaii and in the Orient enjoy
soybeans in this form. “Green immature soybeans look much
like young, tender lima beans, but they have a richer, more
distinctive, and more delicious flavor. It is usually desirable
to cook them in the pods, boiling them in salted water for
15 to 25 minutes. The beans then slip easily from the pods
and can be used in salads or in soups and as a vegetable. The
orientals often eat them directly from the pods, especially
between meals. Children sometimes carry about a small bag
of the cooked beans, break open the pods, and then lick the
beans out with their tongues–a practice to be recommended
from the sanitary as well as from the nutritive standpoint...
“The seeds of these soybeans (Seaweed, F.P.I. no.
80483) were obtained from W.J. Morse, of the United States
Department of Agriculture, who had obtained them from
Japan and who stated that they were used only in the green
state. The mature seeds were large and flat.” One of the
varieties was grown out by C.P. Wilsie, agronomist at the
Hawaii Agricultural Experiment Station. In several places,
the authors call these beans “fresh green soybeans” in the
raw state but “cooked green soybeans” after they have been
cooked. In the raw state they were found to contain 12.5%
protein, 5.1% fat, 0.063% calcium, and 0.00283% iron.
In the cooked state they contained 13.8 to 15.0% protein,
2.7 to 4.2% fat, 0.098 to 0.100% calcium, and 0.00344
to 0.00213% iron. The protein is “an unusually large
percentage for a fresh green vegetable... [The fat content is
low compared with 12-18% found in dried soybeans.] The
calcium content of 0.1 percent compares favorably with that
of milk and is much higher than in most vegetables... The
iron content of green soybeans exceeds that of most other
common vegetables. Results showed that cooked immature
soya beans also contained considerably larger amounts of fat
and phosphorus than do other vegetables. Vitamin A, B-1,
and B-2 (G) are present in adequate proportions, but vitamin
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C is deficient.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “Green immature
soybeans” to refer to green vegetable soybeans. Address:
1. Specialist in food and nutrition investigations; 2. Asst.,
nutrition investigations. Both: Hawaii Agric. Exp. Station.
3090. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1934. The Manchurian soy bean
situation. 29(3):60-62. June 16.
• Summary: “A 1933 Manchurian soy bean crop next to the
largest crop ever produced, exports from Manchuria for the
first six months of the 1933-34 crop year the smallest in the
past eight years, and prices for soy beans in Manchuria the
lowest in nearly twenty years, are features of the soy bean
situation in Manchuria, according to a recent report from
Fred J. Rossiter, Assistant Agricultural Commissioner to
Shanghai.
“The 1934 area planted to soy beans in Manchuria is
expected to be somewhat below that of recent years. Due to
the extremely low prices and the large amount of beans left
in the country, it is believed that the farmer will be interested
in producing other crops. The government has been
encouraging the farmers in North Manchuria to grow more
wheat, and in some sections flax, while in South Manchuria
the government has urged the farmers to plant cotton and
hemp.
“The 1933 Manchurian soy bean crop was estimated to
be about 5,737,472 short tons, or 18 percent larger than the
1932 crop. The 1933 soy beans are considered of fairly good
quality compared with the previous crop which had a high
moisture content.
Bean exports for the first half-year of the current season
were about 5 percent below the small exports during the
same period last year. The decline in exports occurred during
the second quarter (January to March) as shipments (during
October to December) exceeded the amount exported the
first quarter of the previous year. The demand from Europe
was strong during the first quarter, but became weak in the
second quarter.
“Increased shipments to Japan for the half-year
took place mainly during the second quarter when prices
were low. The South China market continues to take less
Manchurian beans and appears to receive sufficient other
vegetable oil products from within China.”
Contains 3 tables.
This weekly publication, by the Foreign Agricultural
Service, Bureau of Agricultural Economics, is typewritten.
3091. Alabama Agricultural Experiment Station Leaflet.
1934. Soybeans. No. 2. July. p. 1-4.
• Summary: Contents: Introduction. Varieties: For hay, for
grazing, for soil improvement, for bird feed. Culture: Land
preparation, planting, rate and time of seeding, inoculation,

fertilization, cultivation. Harvesting: For hay, grazing,
for seed. Address: Dep. of Agronomy and Soils, Auburn,
Alabama Polytechnic Inst.
3092. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1934. Late cables: North
Manchurian crop estimates... 29(6):134. Aug. 6.
• Summary: “... for 1934 place soy beans at 4,817,000 short
tons, as compared with 5,071,000 short tons produced in
1933.”
3093. Times of India (The) (Bombay). 1934. Agricultural
topics: Exploring. Aug. 11. p. 12.
• Summary: Dr. David Fairchild of the USDA was recently
awarded the Marcellus Hartley Gold Medal for the year 1934
for excellence in the application of science for the public
welfare.
The following is a quotation from the speech he gave
upon receiving the medal: “It is with a thrill that I remember,
each time I drink a glass of soybean milk, that in 1898,
before we knew how to grow soybeans in this country
[USA], I sent to Tokyo for soil with which to inoculate the
root systems of our experimental plantings of them, little
thinking that I should see the day when four million acres of
soybeans would be grown in America.”
3094. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1934. North Manchurian grain
crops reduced. 29(7):163. Aug. 13.
• Summary: In 1933, North Manchuria produced about
88% as much soybeans as in 1934. Estimated Manchurian
soybean production in 1934 is 4,817,000 short tons (vs.
4,071,000 in 1933).
3095. St. Louis Globe-Democrat (Missouri). 1934. Too much
beans. Aug. 21.
• Summary: “It is to be feared that Henry Ford, in
developing new uses for farm products, is doing a grave
injustice to the City of Boston. The Ford Company makes
20 automobile parts and all of its car-body enamel out of soy
beans, and now the Ford staff at the Chicago Exposition is
trying to prove that soy beans are excellent food for people...
“As a demonstration of the versatility of the soy bean,
the dinner was an unqualified success. But it is a terrible
blow to the Boston baked bean...
“But is Boston the only place that has reason to be
alarmed? Admitting that a bean which can take the place
of meat, cheese, coffee and dessert might be a great asset
if the nation’s supply of grain and live stock were further
reduced by drouth and crop limitation, what would happen
if production of these commodities were normal and soybean dinners were served in every household? Brazil’s coffee
industry would collapse. The hog and cattle market would
be demoralized. To prevent disaster to the farmers, the AAA
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[Agricultural Adjustment Administration (USDA)] would
have to concentrate on limitation of soy-bean acreage. There
would be no demand for cheese. And if the automobile
manufacturer succeeded in developing synthetic milk from
soy beans, as he is trying to do, the dairy industry would be
in even greater peril.
“Mr. Ford should hesitate before he goes on with his
efforts to find new uses for farm products.”
Note: This is the earliest document seen (Oct. 2016) that
mentions USDA’s Agricultural Adjustment Administration–
the first major piece of New Deal agricultural legislation.
3096. Arkansas Democrat (Little Rock). 1934. Soybean value
stressed at conference: National association delegates go to
Stuttgart Thursday. Aug. 23. p. 1, 4.
• Summary: “Stuttgart, Aug. 23.–(Special.)–Representatives
of the American Soybean Association, here today for a
first-hand view of soybeans grown in conjunction with rice,
chose the Grand Prairie section of Arkansas as their 1934
laboratory, because of the remarkable strides in soybean
production that have been made here within the last decade.
“Ten years ago, the Grand Prairie soybean acreage was
zero. Today it is an estimated 25,000 to 34,000 and, because
of the ease with which beans fit into a rice diversification
program, it is scheduled for big and further increase, making
soybeans pay by choking out noxious grasses that develop in
the rice crop and by nitrifying the soil–the only consistently
successful method for increasing rice production.
“Rice growers have a third factor in their favor in that
most of the soybean crop is sold for seed. This ‘seed price’
ranged as high as $2.25 a bushel to growers last year and
may go higher this year. Farms visited by the Association
here early this afternoon included three where experiences
with soybeans have been notable in one respect or another.
They were:
“R.J. Rickhoff farm, where the owner received the
largest single check, $4,600, paid out for Grand Prairie
soybeans last year. This farm, which has more the
appearance of a park than a farm, has a geometrically correct
plot of 275 acres. The rows run straight as a die for nearly a
mile.
“Mrs. T. Heien and Sons farm, which grows five
different varieties of soybeans and one variety of California
black-eyed peas [cowpeas]. The Paul Wallworth farm, where
the soybean crop has practically paid for storm damage,
which one year wiped away practically the entire Wallworth
rice crop, and damaged the crop heavily the following year.
“Hosts to the Soybean Association here are Jacob Hartz,
machinery dealer, and G.H. Banks, assistant director of the
Rice Branch Experiment station who, with A.R. Thorell
of Stuttgart have been the two men largely responsible for
spread of the diversification doctrine on the Prairie.
“The result of their 10-year long education program
has been to transform Grand Prairie from a one-crop to a

diversified section, where corn, cotton, oats and soybeans
now take the role of major crops.”
“Scores of Grand Prairie farmers are attending the
sessions of the Association here.”
3097. Arkansas Gazette (Little Rock). 1934. Soybean experts
in national meet: Delegates from every producing area in
U.S. at opening session. Value as food shown. Convention
will adjourn to Stuttgart today and will conclude Saturday at
Marianna. Aug. 23. p. 1, cols. 3-5.
• Summary: “Representatives from every section of the
soybean producing area of the United States attended the
opening session of the 1934 meeting of the American
Soybean Association at the Hotel Marion last night.”
“Special interest in the soybean as human food is being
shown at this time because of the shortage of grain crops, Dr.
P.A. Webber of the Nashville Agricultural Normal Institute
at Madison, Tennessee, secretary-treasurer of the association,
said before last night’s meeting.
“He had several samples of products from the soybean,
such as meat substitutes, crackers and flour. Dr. Webber said
the production of soybeans is his hobby. He spent several
years in Japan doing educational work and at this time
studied the production of soybeans.”
“Walter Godchaux of New Orleans, La. [Louisiana],
vice president of Godchaux Sugars Inc., said he has been
using soybeans on his sugar plantations for the past 10 years
for a cover crop and for fertilization purposes. Mr. Godchaux
has approximately 15,000 acres planted in sugar. Last
year, he said he purchased approximately 3,000 bushels of
soybeans.”
“Chikayoshi Nagakura of Tokio, Japan, representative of
the South Manchuria Railway Co. in New York city, attended
last night’s meeting to obtain information on the production
of the American soybean. He said that practically the entire
tonnage of his railway in Manchuria consisted of soybeans.”
“Lunch will be served at Stuttgart. Speakers there
will include: Jacob Hartz of Stuttgart and Dr. J.E. LeClerc
Sr., chemist of the Bureau of Soils and Chemistry of the
Department of Agriculture, Washington, D.C.”
Photos show: Walter Godchaux and Chikayoshi
Nakagura.
3098. Arkansas Democrat (Little Rock). 1934. Soybean uses
practically unlimited: Bright future for growers predicted by
Association heads. Aug. 24. p. 22, col. 2.
• Summary: “Stuttgart, Aug. 24.–(Special.)–Closing what
one member said ‘has been one of our most interesting and
instructive meetings,’ the American Soybean Association
completed its research work in the grand Prairie area this
morning with the inspection of two more farms and headed
toward Marianna, where it will adjourn tonight after a
program at the cotton branch experiment station.
“Members of the association, gathered from many states,
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were enthusiastic over prospects for further growth of ‘the
young giant, the soybean,’ whose recognition by Americans
as one of the most valuable food products in the world, they
say, is on its way.
“They listened eagerly yesterday to the prediction by
Dr. J.E. LeClerc, chemist of the United States Department
of Agriculture, that soya flour some day may be used
universally in bread as a valuable adjunct to wheat.”
“Other possible soybean uses, said Dr. P.A. Webber of
Nashville, Tennessee, secretary-treasurer of the association,
are practically unlimited in number.”
Jacob Hartz of Stuttgart said in an address that Grand
Prairie now grows 35,000 of the 90,000 acres of soybeans
grown in Arkansas.
3099. Commercial Appeal (Arkansas). 1934. Soybean
association meets at Stuttgart: Grand Prairie demonstrates
diversification. Aug. 24.
• Summary: “Stuttgart, Aug. 23.–Members of the American
Soybean Association were guests of Arkansas farm
leaders today in viewing results of a 10-year program of
crop diversification in the Grand Prairie or rice section of
Arkansas.
“Today’s meeting was the featured part of a threeday program undertaken by the association, whose choice
of the rice section as its 1934 laboratory was a tribute to
the progress in soybean culture made here. From a zero
acreage in 1924, the prairie has advanced to preeminence
as a soybean center for the Mid-South. This year’s crop is
estimated at between 25,000 and 35,000 acres.
“Hosts of the association were the two Stuttgart men
whose efforts largely have been responsible for the spread
of the crop diversification doctrine in this area, Jacob Hartz,
machinery dealer, and G.H. Banks, assistant director of the
University of Arkansas’ Rice Branch Experiment station near
Stuttgart.
“Hartz’s machinery company handles distribution of
approximately half of all soybeans grown on the prairie–
more than half those brought to market, since a sizeable
quantity is consumed on the farm.”
“’This year,’ Hartz said, ‘many a farmer has 100 acres of
soybeans, instead of 10, 20 or 30.’
“A.R. Thorell, Hartz’s partner and a third potent factor
in the diversification program, explained that growers were
now being encouraged to make soybeans, corn, cotton or
oats their principal crops.”
3100. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1934. Oils and oilseeds: Excessive
rains reduce Manchurian soybean crop. 29(9):244-45. Aug.
27.
• Summary: “The 1934 soybean crop in Manchuria is now
estimated at between 4,189,000 and 4,409,000 short tons
as compared with the revised figure of the 1933 crop of

5,071,000 short tons, according to a radiogram just received
in the Foreign Agricultural Service from Agricultural
Commissioner O. L. Dawson at Shanghai. A larger crop was
originally expected but excessive rainfall in South Manchuria
during June and in North Manchuria during July necessitated
a downward revision in the estimate.”
3101. LeClerc, J.A. 1934. A list of references on soybean
milk. Washington, DC: U.S. Bureau of Chemistry and Soils.
Food Research Div. Aug. 28. 2 p. Aug. 28. Unpublished
manuscript. [33 ref]
• Summary: The 33 references are listed no discernible
order. Address: USDA.
3102. American Soybean Association. 1934. 1934 annual
meeting of the American Soybean Association: Little Rock,
Arkansas, August 22-23; Stuttgart, Arkansas, August 23-24;
Marianna, Arkansas, August 24-25 (Brochure). n.p. 3 p.
• Summary: This is ASA’s 15th annual meeting. The
program includes: Aug. 22–Marion Hotel. 7:30 p.m.–
Meeting of the Executive Board. 8:30 p.m.–General meeting.
Self introductions. Address of the president: Varieties of
soybeans for Arkansas and the expansion of the soybean area
within the state, by C.K. McClelland, Univ. of Arkansas,
Fayetteville. The commercial soybean oil industry, by
I.C. Bradley, Manager, Soybean Mill, Taylorville, Illinois.
Federal supervision of inspection and trading, by J.E. Barr,
Marketing specialist, USDA, Washington, DC.
Aug. 23. 7:30 a.m.–An inspection will be made of
several Pulaski county cotton plantations and farms under
leadership of J.W. Sargent, County Agent. Stops will be
made at the following farms: Harold Young, Geo. Alexander,
John Pemberton, J.R. Alexander. 1:00 p.m.–Lunch, Stuttgart.
Soybeans and diversification in the rice territory, by Mr.
Jacob Hartz, Stuttgart, Arkansas. 2:30 p.m.–Inspection of
soybean harvesting machinery and farm of R.J. Dieckoff, and
the rice and soybean work at the Rice Branch Experiment
Station under leadership of G.H. Banks, Asst. Director.
Aug. 24. 7:30 a.m.–Visit to the rice farms of Mrs. T.
Heien & Sons, and Paul Wallworth. 1:00 p.m. Lunch at the
Elks Club, Marianna, Arkansas. The value of soybeans as
human food, by Dr. Chas. A. Fearn, Director of Soya Food
Products, Chicago, Illinois. Edible varieties of soybeans,
by Dr. Roy H. Monier, Carrollton, Missouri. 3:00 p.m.–
Inspection of soybean and cotton work at the Cotton Branch
Station under the leadership of Mr. Claude J. Byrd, Asst.
Director. 7:30 p.m.–Elks Club–The way to prosperity for the
soybean grower, by Dr. A.A. Horvath, Delaware Experiment
Station, Newark, Delaware. Soybeans in the Orient–
Illustrated, by Dr. [sic, Mr.] W.J. Morse, Office of Forage
Crops, USDA, Washington, DC.
Aug. 25. 7:30 a.m.–Inspection of the soybeans on delta
land, Cotton Branch Station and on Crowley’s Ridge near
Forrest City. 11:00 a.m. Some practical results of soybean
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soil building, by G.G. Purvis, Manager Plunkett Farm,
Biscoe, Arkansas.
“Membership in the Association is $1.00 annually and
may be paid on arrival to the secretary or may be sent by
mail to G.H. Banks, Acting Secretary, Stuttgart, Arkansas.”
Note 1. This is the earliest document seen (March 1999)
concerning the active involvement of Jacob Hartz with
soybeans.
Note 2. This is the earliest document seen (Sept. 2011)
that mentions “Soya Food Products,” a company connected
with Dr. Charles A. Fearn.
3103. Csonka, Frank A.; Jones, D. Breese. 1934. The
cystine, tryptophane, and tyrosine content of the soybean. J.
of Agricultural Research 49(3):279-82. Aug. (Chem. Abst.
28:7299). [10 ref]
• Summary: It was found that the percentage of these
three amino acids varies in different soybean varieties.
The composition of defatted soybean meal from 6 soybean
varieties grown at Arlington Farm was measured. The
range of values was as follows: Nitrogen: 8.96 to 9.87.
Cystine: 3.49 to 4.76. Tryptophane: 9.33 to 1.17. Tyrosine:
2.39 to 3.01. Moreover, the protein content of the soybean
is influenced by climatic conditions. If a variety is able to
mature in both the southern and northern parts of the United
States, the one grown in the North will tend to produce seed
with a higher protein content.
The cystine content of the seed generally parallels
the nitrogen content. Concerning cystine deficiency: “The
analytical data here presented do not support the idea of a
quantitative deficiency of cystine in soybean proteins, but
they do admit the possibility of a qualitative deficiency, due
to low availability of amino acids, when the raw meal is fed,
particularly when soybeans containing the lower cystine
values are used.” Address: 1. Senior chemist; 2. Principal
chemist. Both: Protein and Nutrition Div., Chemical and
Technological Research, Bureau of Chemistry and Soils,
USDA.
3104. Horvath, A.A. 1934. The way to prosperity for the soybean grower. Paper presented at the Annual Meeting of the
American Soybean Association in Fayetteville, Arkansas, on
Aug. 24, 1934. 3 p.
• Summary: With soybeans selling for only $1.00 per bushel
last winter, it is evident that “the growing of soybeans is
not a paying proposition. The reason for such as situation
lies primarily in the fact that the oil milling industry mainly
removes as oil only one-seventh of the weight of the
soybeans and markets the remaining six-sevenths in the form
of meal, both products being in competition with vegetable
oils and meals of other origin, of which cotton-seed oil and
meal are in reality but by-products of the cotton industry.
“It is evident that in order to bring about an increase in
the price for the millions of bushels of soybeans crushed as

well as to create a demand for additional millions of bushels,
it is necessary to convert the soybeans into products of
higher market value than the original soybean oil and meal,
and in this respect the soybean is an exceptionally promising
material. The diversity of industrial uses to which its several
derivatives are already put is little short of amazing. As yet,
however, we are only beginning to suspect the extent of
the potentialities which further scientific research may here
discover and which commercial development may transform
into actualities.”
One of the most promising products is “edible soya
flour,” which is sold wholesale for 6 to 9 cents per pound. A
large market for this product can be readily provided by the
Federal Emergency Relief Administration as well as the state
and local relief organizations who have the responsible task
of providing for the millions of needy and unemployed and
their families. To quote the Washington Sunday Star of last
December 24th:
“When Mr. Wallace (Our present Secretary of
Agriculture) was a student at Ames State Agricultural School
of Iowa he was making a study of the soybean, and not
feeling satisfied with the laboratory experiments, he went
on a diet of soy beans for several weeks, recording his own
reactions and physical response to the food, with the result
that at the end of the time he felt satisfied that the beans
were an ample diet and also that he could live on 15 cents a
week.”
The author then discusses numerous industrial uses of
the soybean, as in paint, varnish, linoleum, and soap.
“Soybean oil is quite as effective for mixing with sand
to make foundry cores as linseed oil, and the Ford Motor
Company has used many thousands of gallons of it for this
purpose. The laboratories of the Ford Motor Company have
also worked out a process for producing from the oil a resin
which can be made into an enamel. Exhaustive tests seem
to prove this enamel [paint] superior to lacquer in every
respect, from the original gloss to its complete resistance to
deterioration. It costs less per gallon and saves tremendously
on labor. To match its qualities the chemists are working
on a better finish for fenders, employing soybean resin as a
coating and soybean oil as a carrier of pigment. One entire
class of cars was scheduled to carry this finish.
“The soybean is remarkable for possessing
another substance, closely related to the oil, namely the
phospholipoid Lecithin, whose only other commercial source
of supply is the egg yolk. In a general way lecithin seems to
act on fats as a protective colloid, and it tends to prevent the
separation of fractional constituents. In Europe the margarine
industry absorbs a considerable amount of this lipoid (in
Germany up to 500,000 pounds of soya lecithin a year).
Lecithin is also being used in the baking and confectionary
trades and as an antioxidant for shortening. Soya lecithin
has recently found application in the textile industry as a
very useful lubricant for both cotton and wool and in the
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finishing of artificial silk. Soybean lecithin is also a suitable
ingredient in making emulsions for greasing chrome leather.
Recently it was found that by using soybean lecithin one is
able to obtain rubber in powder form by simply milling them
together.”
Note: Chrome leather is chrome-tanned leather used
largely in the manufacture of shoe uppers.
“Up to the present time all the soybean lecithin used
in this country was being imported from Germany and
Denmark since the domestic soya lecithin remains in the
soybean oil cake (or meal) after most of the oil has been
removed by pressure, and as such goes to feed our farm
stock. The establishment of a lecithin extraction plant in the
United States would provide an additional income of over
one dollar per bushel of soybeans.”
Finally the author encourages the American Soybean
Association to establish a “National Soybean Research
Institute.”
“Today there is also an urgent need for a ‘Soybean
Journal’ since all the information and material available is
at present either completely lost or scattered in fragments in
hundreds of publications under various titles.
“It seems highly desirable to promote the establishment
of numerous rural industries which could handle the
industrial utilization of the soybean in a highly efficient
way. They could be owned by individuals as well as by
cooperative or other farm organizations.” Address: Agric.
Exp. Station, Newark, Delaware.
3105. Snell, M.G. 1934. Machine-dried soybean hay for
fattening cattle. Louisiana Agricultural Experiment Station,
Bulletin No. 257. p. 1-18. Aug. [40 ref]
• Summary: Soybean hay, regular cut and machine-dried,
was fed to steers. Both calves and steers gained weight faster
on the machine-dried product.
3106. Adriano, F.T.; Oliveros, S.B.; Santos, D.S.; Villanueva,
E.R. 1934. The physical characteristics and chemical
composition of various brands of toyo (soy sauce) sold in the
Philippines. Philippine J. of Agriculture 5(3):171-86. July/
Sept. [14 ref. Eng]
• Summary: Gives detailed descriptions of methods of
manufacture of soy sauce, and an analysis of 21 samples
(18 from Philippine factories, two from China, and one
from Japan). Table 3 (p. 179) gives the brand name, and the
name and address of the manufacturer of these 21 sample
products. Most Philippine soy sauce is made in and around
Manila using traditional Chinese methods, including large
earthenware jars with conical, woven bamboo covers; these
jars are left in the open for sunning. Most of the soy beans
used are imported from China, the yellow variety being the
most commonly used. When ready, the “brown liquid is
siphoned off with a foot valve made out of bamboo at the
intake end of the siphon. The drawn sauce may be boiled,

but generally it is bottled without heat treatment to be sold
as first-class toyu. The residue is brined and sunned again
to obtain succeeding lower grades of toyo. The practice
of admixing molasses is widespread. Of the 21 samples
analyzed, 12 contained reducing sugars analyzing about
10%.
Toyo is not as widely used in the Philippines as it is
in other Oriental countries because in the Philippines there
is a counterpart of toyo, the native patis (a Tagalog word),
which is a high protein extract from brine-fermented small
fish and shrimps. But “with the growing consciousness of
the real nutritive value of the soy bean as a human food, the
increasing popularity of the properly made toyo is assured.”
Table 4 gives the physical characteristics and chemical
composition of each of the 21 samples tested. The average
specific gravity at 28ºC is 1.2624. Total solids: 37.31%.
Proteins: 4.56% (N x 6.25). Sucrose: 0.59%. Sodium
chloride: 19.90%. Address: Labs. of Agricultural Chemistry,
Bureau of Plant Industry, Manila.
3107. McKown, Dallas. 1934. Saga of the soy: When
scientists and farmers get together, even beans can join the
wonders of the world. Country Home. Oct. p. 10-11, 32-36.
• Summary: From December 1933 until December 1939 Dr.
A.A. Horvath was employed at the Agricultural Experiment
Station of the School of Agriculture, University of Delaware,
in Newark, New Jersey. There he was head of the chemistry
department. This article, in which a friendly soybean farmer
tells the author how Dr. Horvath arrived in town to begin
his work at the experiment station, gives a good sense of Dr.
Horvath’s dedication to the soybean.
“He came to town last fall to take over his new job at the
station. Soon as he’d rented a house and washed up he went
down to the business men’s clubs and asked if they wanted
a speech on soy beans. Don’t know if they did or not but
he gave the speech anyhow. And at the luncheon where he
talked he fed ‘em rolls and doughnuts made from soy-bean
flour.”
“Next he went down to see Mrs. Fader, who runs the
bakery in town. Talked her into making up some soy-bean
bread. Told her where to order her flour, and when it came he
went down with a recipe and a pair of good strong arms and
helped her mix the first batch of dough.”
“Trouble was, nobody in town had ever heard of soybean flour bread, although all us farmers around here have
been growing the crop for years. So he had to be Mrs.
Fader’s salesman and spread the word around. He was pretty
good. She sold her first dozen loaves in a couple of days.
Saw her the other afternoon and she says before closing up
time Saturday nights she’s sold over a hundred loaves in the
week, right there in that little town.”
“Next he pestered the grocery store into stocking up on
soy-bean salad oil and cooking oil. He talked the arm off our
hardware man and got him to put some soy-bean oil paint

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1169
on his shelves. Won’t quit, I guess, until every store in town
sells soy beans in one form or another.”
Dr. Horvath told the author directly: “In China 15 years
ago I went soy-bean a hundred per cent.” He explained that
the enamel [paint] on his black Ford car was made of soy
bean oil. The horn button and the gear-shift knob were made
from soy-bean meal [plastic]. And the castings in his car
were poured into molds of sand mixed with soy bean oil.
The author adds: “My head started to go around. This made
alchemy appear pale and weak.”
Dr. Horvath continues: “It’s a good thing for American
farmers that Henry Ford is interested in the soy bean. He
grows 10,000 acres a year and does most of the research here
on the industrial uses of the oil and meal. He has a theory,
you know, that a good share of a finished automobile can
come off the farm. He has one laboratory where chemists are
working with nothing but soy beans.
“In Peking the Chinese Government has a great central
laboratory where they research the soy. The Soviets have a
research institute for the same purpose in Moscow. But we
have none in the United States.”
3108. Wilkins, F.S.; Hughes, H.D. 1934. Effect of Sudan
grass and of soybeans on yield of corn. J. of the American
Society of Agronomy 26(11):901-09. Nov. [22 ref]
Address: Farm Crops Subsection, Iowa Agric. Exp. Station,
Ames, Iowa.
3109. Fairchild, David. 1934. Hunting useful plants in the
Caribbean. National Geographic Magazine 66(6):705-37.
Dec.
• Summary: That winter they gathered and introduced to
the USA about 700 species of plants. Discusses: Breadfruit,
Captain William Bligh and HMS Bounty (seedless
breadfruit), Mr. Allison V. Armour and his research yacht
Utowana, bonavist bean, nutmeg, orchids, coco-de-mer,
Dr. G. Stahel, jackfruit, Lafcadio Hearn (who once wrote
poetic stories about Martinique), and Howard Dorsett. A
photo (p. 737) shows Fairchild and Dorsett in a research
room on board the plant-hunting yacht Utowana. Address:
Agricultural Explorer, U.S. Dep. of Agriculture.
3110. McKinney, R.S.; Cartter, J.L.; Jamieson, G.S. 1934.
The determination of the oil content of soybeans. Oil and
Soap 11(12):252, 261. Dec.
• Summary: Extraction of the undried, ground beans with
light petroleum (2 hours) followed by re-grinding and a
second extraction is the only reliable method. Ethyl ether
removes non-fat constituents (phosphatides, etc.) from
undried beans; if the beans are dried, part of the oil is
rendered insoluble by oxidation or polymerization. Address:
Oil, Fat and Wax Lab., Bureau of Chemistry and Soils, and
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
USDA.

3111. USDA Bureau of Plant Industry. comp. 1934. Plant
Science Literature.
• Summary: Page 1 of Vol. 1. no. 1 (31 Dec. 1934) states:
“Plant Science Literature is a new series of Botany Current
Literature, with change of title. It will appear weekly and
will contain the material formerly indexed for Botany, with
the addition of the more important contributions which have
been included in Agronomy Current Literature. The latter list
is discontinued with 1934. Unless otherwise requested, Plant
Science Literature will be sent to the mailing lists for Botany
Current Literature and Agronomy Current Literature.”
This is a serialized worldwide bibliography (not
annotated) of selected references from the literature on plant
science compiled by the library staff of the USDA Bureau
of Plant Industry (mainly for the Botanical Catalogue), from
publications received by USDA Library in Washington,
DC. For foreign language records, the title of the document
is given in its native language and is not translated into
English. Each record is accompanied by its call number at
the USDA National Agricultural Library.
3112. USDA Division of Forage Crops & Diseases. 1934.
Firms using soybeans in manufacture of industrial products
(Leaflet). Washington, DC. Dec. *
3113. Barr, J.E. 1934. Marketing soybeans. Grain & Feed
Journals Consolidated 72(2):74.
Address: USDA Bureau of Agricultural Economics.
3114. Flint, W.P.; Chandler, S.C.; McGovran, E.R.; Farrar,
M.D. 1934. Progress in control of codling moth in 1934.
Transactions of the Illinois State Horticultural Society
68:153-76.
• Summary: About soy bean oil used as a substitute for
lead arsenate in insect sprays, but not about an insect pest
of soybeans. Address: State Natural History Survey, Illinois
Agric. Exp. Station, Urbana, Illinois.
3115. Guerra, Guilherme. 1934. Relatório da Estaçao
Experimental do Bié: Vila Silva Pôrto 1928 a 1931 [Report
from the Experimental Station at Bié, Angola: Vila Silva
Pôrto, 1928-1931]. Boletim da Direccao dos Servicos de
Agricultura e Comercio 4(12-15):53-116. For Jan/Dec. 1931.
See p. 71, 74-75. [Por]
• Summary: Page 71 contains a list of legumes used for
green manure and soil enrichment (adubacao) introduced in
1930-31. The soybean (Soja; Soja hispida) is one of these,
introduced from France.
Page 74 states that soybeans, some acquired directly and
some furnished by the Direcçao de Serviços, were planted
on 5 March 1930 in small quantities (about 20 gm). They
yielded 80 gm of soybeans, the equivalent of 36 kg/ha. Also
discusses work with soybeans at the New Jersey Agricultural
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Experiment Station, the work of Kircher with nodulation,
and the work of Trabut in Algeria.
Note 1. This is the earliest document seen (Aug.
2009) concerning soybeans in Angola, or the cultivation
of soybeans in Angola (or any Portuguese colony). This
document contains the second earliest date seen for soybeans
in Angola, or the cultivation of soybeans in Angola (1930).
The source of these soybeans was France.
Note 2. Abreu Velho and Gossweiler (1938) state: At
the experiment station of Policultura Planáltica at Bié, from
1928 to 1931, the soybean was one of the crops tested for
use as a green manure. A summary of the results is given
by the station’s director in this publication. Yet in this
1938 document we can find no mention of soybeans being
grown before March 1930. Address: Policultura Planaltica
Experiment Station at Bié, Angola.
3116. Jones, D. Breese; Csonka, Frank A. 1934. Soybeans
content of amino acids varies greatly with variety. Yearbook
of Agriculture (USDA) p. 330-32. For the year 1934.
• Summary: This chapter is only about animal feeds:
“Supplementing feeds to obtain a balanced protein ration
is one of the most effective means of more efficient crop
utilization, and at the same time tends to decrease the volume
of crop production.
“Protein is the most expensive constituent of foods and
feeds. Every bag of feed, such as meals and mixed feed, is
required by law in every State to be labeled with its protein
content. Graduated premiums are paid for wheat according to
a scale of increasing protein content. Protein is the element
that produces muscle. Without enough protein of the right
kind in the diet, animals will not grow, remain healthy, or
reproduce.
“Not all proteins have the same food value. One sack of
feed may be an ideal ration, whereas another containing the
same quantity of protein may be almost worthless because of
the poor quality of its proteins. A protein which contains all
the nutritionally essential amino acids in sufficient quantities
and in a form available to meet the nutritional needs of an
animal is referred to biologically as a protein of good quality.
Proteins are made up of about 18 or 20 amino acids, 4 of
which are essential for the growth and nutrition of animals.
These are lysine, tryptophane, histidine, and cystine. When
any one of these four amino acids is lacking in the diet, an
animal cannot grow or be nourished satisfactorily.
“Proteins in some of our most important foods are
deficient and even lacking in one or more of these essential
amino acids. Other proteins contain all of them in relatively
large quantities. It is of utmost importance to farmers to
know how to mix different feedstuffs to produce a balanced
protein ration. Satisfactory utilization of foods and feeds
depends on the knowledge of how to combine them so that
the protein deficiency of one foodstuff can be corrected by
mixing it with the proper quantity of another. In order to

do this the quantity of amino acids in different foods must
be known. This can be developed only by fundamental
investigations on the properties and composition of proteins.
“The chief proteins in many foodstuffs have been
isolated in the [USDA] Bureau of Chemistry and Soils, and
their amino acid composition has been determined. Work
is in progress on a method for determining amino acids in
feedstuffs without first isolating and purifying the individual
proteins. This should give a better picture of the protein
value of the feedstuff in its entirety.
“Recent studies in the Bureau of Chemistry and Soils
on the proteins of soybeans have disclosed the fact that
different horticultural varieties of the same seed may show
differences in the amino acid composition. In view of the
great increase in the production of soybeans in the United
States during recent years, any significant difference in the
food value of one variety over another becomes a matter of
importance. The production of soybeans in the United States
has increased from nearly 3 million bushels in 1931 to more
than 16 million bushels in 1932 (1933 Yearbook). In 193132, more than 283 million pounds of soybeans were crushed
(1933 Yearbook). After the oil was expressed, they yielded
200 million pounds of soybean cake. This press cake, or cake
meal, is used for feeding as a protein concentrate. It contains
from 37 to 40 percent of protein. The value of soybeans as
a source of protein has long been recognized by practical
feeders of farm animals. The proteins contain all the known
nutritionally essential amino acids, and are rich in lysine and
tryptophane. Because some of the proteins of certain of the
grains, notably corn and wheat, are deficient in these two
amino acids, soybean meal is an excellent concentrate to
use as a supplement to these foodstuffs. Studies made with
laboratory experimental animals showed that a mixture of
1 part of soybean meal or peanut meal with 3 parts of corn
meal or wheat flour is between two and three times more
efficient for growth production than either corn meal or
wheat flour alone, because of protein supplementation.
“Few, if any, seeds have as many varieties as the
soybean. W.J. Morse, of the Bureau of Plant Industry,
brought from the Orient samples of soybeans representing
between 2,000 and 2,500 different types and varieties. The
unusually wide range of differences in the characteristics of
a number of soybean varieties raised the question of whether
there may be differences in the nutritional value of the
protein of different varieties. Information on this point would
be of importance in the selection of varieties grown for the
production of seed intended for food or feed.
“Significant Differences Demonstrated: Analysis of
glycinin, the chief protein of soybeans, in 12 different
varieties, most of them selected on the merit of their
widespread popularity among the soybean growers of the
United States, has shown significant differences in their
composition with respect to 2 of the 4 nutritionally essential
amino acids, cystine and tryptophane. The percentages in the
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different varieties range from 0.74 to 1.46 for cystine, and
from 1.89 to 2.84 for tryptophane. Because these analyses
were made on the isolated protein of the soybeans and not
on the whole seed they do not give an accurate measure
of the amino acids in the whole seed or meal. There are
other proteins present in smaller proportions concerning the
composition of which we have no information. In order to
get a better picture of the protein quality of the whole seed
or meal, recently developed methods have been applied for
the determination of cystine and tryptophane in soybeans
which give a fairly accurate picture of the amounts present in
the whole seed or meal. Lysine and histidine, the other two
essential amino acids, are known to be present in soybeans in
adequate amounts and, therefore, have not been considered
in these analyses. In table 8 are given the percentages of
cystine and tryptophane in the defatted meal of several
varieties of soybeans.”
This table contains 3 columns: variety name, cystine
(%), and tryptophane (%). The percentage of cystine ranges
from 0.29 to 0.49 The percentage of tryptophane ranges from
0.91 to 1.17.
“The first six varieties listed in the table [Herman,
Mammoth Yellow, Tokyo/Tokio, Peking, Illini, Chiquita],
which are among the most popular grown in the United.
States, show differences in their cystine content which are
significant from the standpoint of their protein nutritional
value. For example, the Herman variety contains more
than one and three fifths times as much as the Illini variety.
The six listed last in the table represent varieties of Korean
and Japanese soybeans which have not yet been grown
in the United States, except on an experimental basis.
Their relatively high cystine and tryptophane values are
of interest in case they prove to be adapted to the soil and
climatic conditions in the United States.” Address: Bureau of
Chemistry and Soils.
3117. Weber, G.M.; Alsberg, C.L. 1934. The American
vegetable-shortening industry: Its origin and development
(Continued–Document part II). Stanford, California:
Stanford University Press. 359 p. See p. 80-105. Fats and
Oils Studies No. 5. [200+ ref]
• Summary: (Continued): From 1890 to World War I: By
1900 U.S. consumption of lard compound was close to onethird that of lard. The term “vegetable compound” appeared.
After the 1890s the principal outlets for compound (marketed
chiefly as an inexpensive substitute for lard) were probably
bakeries, restaurants, and other food establishments–rather
than the household trade. In the early years, more compound
was sold in bulk than into the retail trade. The most widely
sold retail brand was Fairbank’s Cottolene.
Several new technical developments led to market
growth. In 1891 Eckstein developed a deodorization process
and in 1899 Wesson developed an improved vacuum
deodorization process; this set a new standard for cottonseed

oil quality and led to rapid expansion. In 1900 Snowdrift was
introduced–the first compound to grow out of the Wesson
process. In the 1890s lard sold for 50-85% more than
cottonseed oil, and the latter product was growing rapidly.
According to the 1903 Yearbook of the U.S. Department
of Agriculture (Daugherty 1904, p. 411-26) American
housewives have always had “a somewhat inexplicable
prejudice against the use of vegetable oil for cooking
purposes.” They preferred lard, but by 1903 a small portion
of this lard was being replaced by vegetable oils, which
gained surreptitious access to the American kitchen under the
guise and packages suggestive of lard (p. 79).
The American Cotton Oil Trust (formed in 1884 and
transformed in 1889 into the American Cotton Oil Co.)
and the Southern Cotton Oil Company (formed in 1887),
composed of both cottonseed crushers and oil refiners,
worked to prevent complete control of compound by the
meat packers. Armour & Co. was the first large meat packer
that undertook to refine its own lard, and was also one
of the pioneers in compound production. Meat packers
dominated the compound industry until the outbreak of
World War I. But why would they produce a product that
competed with their own lard? Because it allowed them
to dispose of oleostearin or edible tallow. One slaughtered
steer yielded only 20 lb of oleo and stearin, so it was not
abundant. The non-packer compounders grew increasingly
concerned over their dependence upon their competitors for
animal hardening fats–until the advent of hydrogenation in
1909. Chemists at the cottonseed oil producing companies
intensified their research for suitable substitutes for
oleostearin and tallow, and soon found these substitutes
within the resources of their own laboratories. The packers
started buying oil mills in 1902, and the refiners by 1905.
Federal inspection of “lard compounds” began shortly after
passage of the Pure Food & Drug Act of 1906. They had to
contain over 50% lard and vegetable oils had to be listed on
the label (p. 90).
The advent of hydrogenation in 1909 had profound
economic effects. It eliminated the need for oleostearin
and freed the cottonseed oil producers of dependence on
their competitors, the meat packers. Hydrogenation also
improved and stabilized off-grade oils so they could be used
more freely in compounds without risk of deterioration (p.
93), Procter & Gamble (P&G), prior to its acquisition of
the rights to the Normann/Crosfield patent in 1909, was
a soap manufacturer that made no edible products. P&G
started experimental production and marketing at wholesale
of a shortening containing hydrogenated oil and a very
small amount of oleostearin–but the use of oleostearin was
soon completely abandoned. In 1911 P&G put out a retail
package under the name Crisco, which was an abbreviation
of the words “crystallized cotton oil.” The company had
the wisdom to market it as a new vegetable product, not
as a lard imitation, and the absence of any animal fat
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was featured in its extensive and persistent nationwide
advertising. Soon many other companies began hardening
oils by hydrogenation. There followed a long period of
litigation, initiated by P&G for alleged infringement of
patents. In the end, the patents were held to be invalid and
the way was opened for the general use of hydrogenation in
producing compound and other foods. By 1912 the effects
of the hydrogenation process were beginning to manifest
themselves; by that year the production of compound
was estimated to be more than half that of lard. By 1914
hydrogenation had attained considerable commercial
importance, allowing compounds to become increasingly
independent. Selling on average for 90% the price of lard
from 1890 to 1913, they gradually won over new customers
because of their low cost. From the 1890s to World War I,
large quantities of compound were exported to Europe (peak,
37 million lb in 1907) and the West Indies (peak, 32 million
lb in 1908). By the start of World War I, a largely vegetable
cooking fat had been able to make an important place for
itself in a market long almost completely dominated by lard.
Prior to 1900, statistics on the production of lard and
compound are virtually non-existent; they are fragmentary
from 1900 to 1922. Compound largely found a market in
addition to rather than as a substitute for lard, and it was the
principal outlet for cottonseed oil. (Continued). Address:
1. Formerly Research Associate, Food Research Inst; 2.
Director, FRI.
3118. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1935. The Manchurian soy bean
situation. 30(4):82-86. Jan. 28.
• Summary: “The total quantity of Manchurian soy beans
available for export for the 1934-35 crop year (OctoberSeptember) is about 20 percent below 1933-34 and the
smallest amount since 1923, according to a report from Fred
J. Rossiter, Assistant Agricultural Commissioner at Shanghai,
China. The 1934 soy bean crop was estimated to be 15 to
20 percent below the 1933 harvest, while the acreage was
estimated at 6 percent below the previous year. The foreign
demand for Manchurian soy beans during the first quarter
this year was slightly below that of the same period last year.
Present Dairen prices in silver yen are higher than those of a
year ago.
“The Manchurian Agricultural Crop Investigation
Association estimated this year’s soy bean production at
3,968,000 short tons. Mr. Rossiter believes this estimate
is somewhat too low and that the 1934 harvest was not
more than 15 percent below the 1933 production, and near
4,400,000 short tons. It is evident however that the 1934 crop
was the smallest production for more than 10 years. This was
due to the reduced acreage and unfavorable weather during
the summer. The reduced acreage was due to (1) low prices
received for soy beans last year resulting in some shift to
other crops; (2) many farmers having abandoned farming and

having gone into construction work; and (3) fewer farmers
from China having emigrated to Manchuria. The excessive
rainfall and floods during July and early August, combined
with lack of sunshine were important factors in reducing the
soy been yield this past summer.
Table 1 shows “Manchuria: Estimated soy bean acreage
and production, 1929-1934.” Acreage peaked at 10,413,600
acres in 1931 and production peaked at 5,839,787 short tons
in 1930. Source: Manchurian Railway Crop Estimation in
Manchuria, 1929-1932. The Manchurian Agricultural Crop
Investigation Association, 1933 and 1934.
“Prices paid for beans in the early fall were below those
of the preceding autumn. However, with small arrivals at
important market centers prices have advanced and are now
slightly above this time last year. European quotations for
Dairen beans on December 15 were 6 pounds 6¼ shillings
per long ton ($27.95 per short ton) compared with 5 pounds
17½ ($25.87 per ton) in 1933. Prices for the remainder of
the crop year will depend primarily upon the demand from
Europe.
“Due to the large percentage of Manchurian beans taken
by Europe, the export demand depends very largely upon
the demand for oil seeds from Germany, the Netherlands,
Denmark, and England. During October and November this
season exports to Europe were equal to the amount for the
same months last season, but December exports ran below
December 1933. The Dairen trade feels that European
industries will continue to buy all available supplies of
Manchurian beans. The demand for beans during the crop
year is expected to be smaller than last year from Japan and
the East Indies. Reports from Dairen indicate that during the
year there are hopes of reviving some of the lost trade with
South China.”
Table 2 shows: “Manchuria: Soy bean production and
distribution, 1929-30 to 1934-35.” The six columns after
“Crop year” (all in 1,000 short tons) are: (1) Production.
(2) Carryover from last crop year. (3) Total supply. (4)
Total exports. (5) Carryover end of crop year. (6) Home
[Domestic] consumption and seed.
“Production–South Manchurian Railway Estimates.
For 1933 and 1934 by Manchurian Agricultural Crop
Investigation Association. Carryover–Information from
American Consular Reports. Exports–American Consular
Reports and Chinese Maritime Customs Returns. a/ (col. 6,
1933) This figure is considered too small; due to the very low
prices large quantities were not marketed.
“The demand for bean cake depends almost entirely
upon the agricultural situation in Japan, where bean cake is
principally used as a fertilizer. The amount bought by Japan
will depend upon the ability of the Japanese farmers to buy
fertilizers, and the competition with commercial fertilizers.
Exports of bean cake and meal to the United States during
the first two months of this crop year were considerably
above exports for the same period last year. Exports to
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Japan and China for the crop year are not expected to equal
those of last year. The demand for bean oil from Europe and
America for the 1934-35 crop year is expected to exceed last
year’s exports. The demand from other sources will probably
show little change.
“Allowing 1,100,000 short tons for home consumption
and seed, the total quantity of soy beans and been products
available for export during the crop year is about 3,065,000
short tons, which compares with total exports of 3,821,000
short tons for 1933-34. As the Manchurian official estimate
for the 1934 crop is considered low, it is believed the
exportable surplus may reach 3,300,000 short tons. The
quality of the 1934 beans is considered fairly good but
somewhat inferior to that of the 1933 crop due to a higher
moisture content and because the beans from some districts
are not well filled.
Table 3: “Manchuria: Total exports of soy beans and
bean products, 1929-30 to 1933-34.” The five columns are:
(1) Year ended September 30. (2) Soy beans. (3) Soy-bean
cake and meal. (4) Soy-bean oil. (5) Total exports. The last 4
columns are all in short tons.
“Source: China Maritime Customs Quarterly Trade
Returns, and for the past two years from American Consular
Reports. a/ Exports from Harbin, Dairen, Newchwang,
Antung, Lungchintsun and Hunchun. b/ Exports from
Harbin, Newchwang and Antung. Lungchintsun and
Hunchun not included.
“Review of the 1933-34 crop year: The total bean
exports from Manchuria during 1933-34 exceeded by 5
percent the small exports the previous year. The exports of
beans to Europe during the crop year were the largest on
record while exports to China were the smallest on record.
Prices for the crop year averaged lower than for any year for
which figures are available since 1921.
“The final estimate of the 1933 soy bean crop by the
Manchurian Agricultural Crop Investigation Association
was 5,737,000 short tons which made the production 18
percent larger than the 1932 harvest. However, in June, 1934
the Manchurian crop estimates were revised for all of the
previous year’s crops and the 1933 soy bean production was
placed at 5,072,000 short tons, which makes the crop only
8 percent above the 1932 harvest. Mr. Rossiter believes that
the revised figure was somewhat too low and that the 1932
crop was about 5,291,000 short tons. It is believed that home
consumption during the past year was even greater than
indicated in the table on page 83. Prices were so low in some
districts in North Manchuria that it was unprofitable to take
the beans to the marketing centers. Reports received from
Harbin indicated that beans in some sections were used as
fuel during the 1933-34 winter.
“Of the 1933-34 bean exports, China and the East Indies
took smaller shipments while Europe and Japan increased
their purchases. Europe took 75 percent of the total, which
represents the highest percentage as well as the largest

volume ever shipped to European countries. The European
takings of Manchurian bean cake and bean oil have declined.
During the World War Europe bought bean oil heavily when
freight rates were high and industrial plants found other work
more profitable.” Continued.
3119. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1935. The Manchurian soy bean
situation (Continued–Document part II). 30(4):82-86. Jan.
28.
• Summary: (Continued): “In recent years beans have
represented a larger percentage of the total exports of beans
and bean products. During 1933-34 bean exports represented
68.7 percent of the total exports of beans and products
as compared with 57 percent five years earlier. The total
bean cake and meal exports from Manchuria for 1933-34
slightly exceeded the exports of the previous year. Experts to
America, China, and Europe were smaller than the previous
year, while exports were larger only to Japan. Low prices
attracted increased consumption in Japan. Of the total bean
cake and meal exports from Manchuria, Japan purchased
85 percent. Since 1930 bean cake exports to Europe have
rapidly declined. Bean oil exports from Manchuria during
1933-34 were slightly below the 1932-33 shipments and
were the smallest since 1915. China purchased a smaller
quantity compared with the previous year, while Europe,
after several years of declining imports, took a larger
volume.
Table 4 shows: “Exports of soy beans and products
by countries of destination, 1931-32 to 1933-34.” The 7
columns are: (1) Product and crop year Oct. to Sept. The
products are beans, bean cake, and bean oil. (2) Europe. (3)
Japan. (4) China, (5) U.S.A. (6) Others. (7) Total. Columns
2-7 are all in short tons.
“Source: Dairen American Consular Reports.
“Exports to Japan includes exports to Korea and
Formosa.
“Manchurian farmers received very low prices for their
1933 soy beans, which is their most important cash crop.
With the 1933 crop reported large and early market arrivals
heavy, and with foreign demand below the previous year,
prices began declining even before the marketing season
started in October and continued to fall until the middle
of April the following spring. Prices at that time were the
lowest on the Dairen exchange for beans and bean products
for twenty years. In April it was evident that the supply
was not as large as the crop reports had indicated, and the
German restrictions on imports were not as great as had
been expected. These factors resulted in a gradual price
improvement. During July and August prices rose very
rapidly due to the unfavorable weather for the 1934 crop.
“The carryover of the 1953 crop at the end of September
1934 was estimated at 200,000 short tons which compares
with 100,000 tons the previous year. About half of the stocks
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at the end of the 1933-34 crop year were on hand at Dairen
with only about 28,030 tons at Harbin.” Table 5 shows:
“Manchuria: Average monthly price of soy beans and soy
bean products at Dairen, in silver yen and United States
currency, and price of crude soy-bean oil at New York, 193233 to 1934-35.” This table contains 5 columns; columns 2-4
each contain the same two parts: (a) Silver yen per picul (1
picul = 133.33 pounds) and (b) U.S. cents per pound. The 5
columns are: (1) Year and month. (2) [Soy] Beans. (3) [Soy]
Bean cake. (4) [Soy] Bean oil. (5) Soy bean oil at New York
(in U.S. cents per pound). Source: “’Finance and Commerce’
(a Shanghai weekly trade journal) and the United States
Department of Labor Statistics, Bureau of Labor Statistics,
Monthly Bulletins.”
3120. Horvath, A.A. 1935. Acceptance of soya flour depends
on correct processing. Food Industries 7(1):15-16. Jan.
• Summary: The first objective of processing soybeans is
to inactivate the enzymes, such as lipases, oxidases, and
peroxidases, which may destroy vitamins A and D, and also
liberate free fatty acids from the oil and oxidize them to
nonaldehyde and dihydroxyacetone. Rapid inactivation at an
appropriate temperature is recommended.
The second objective of processing soybeans in making
edible soy flour is removal of the objectionable beany taste.
One substance thought to cause this taste was isolated
in 1927 and its formula established as a methyl-n-nonyl
ketone, which seems to be located in the outer layers of the
soybean’s cotyledons.
A photo on the first page shows six commercial
products containing soy flour (left to right): (1) Soy Biscuit
[The Battle Creek Food Co.] “A low carbohydrate bread.
Practically free from starch.” (2) Mrs. Hauser’s “Soy”
Macaroni (each of her products in a cellophane bag). (3)
Great Valley Mills Soya Bean Flour (in a box), Paoli,
Pennsylvania. (4) Mrs. Hauser’s “Soy” Egg Noodles. (5)
Mrs. Hauser’s “Soy” Foratina. (6) U.D. Vita-full. In a sealed
can. “A delicious food beverage for everyone, everyday.”
Address: Agric. Exp. Station, Newark, Delaware.
3121. Humphries, W.R.; Hurst, W.M. 1935. Moisture
changes in some agricultural products due to atmospheric
conditions. Agricultural Engineering 16(1):8-12. Jan.
• Summary: Soy beans were one of the commodities
tested. Table 1 shows the “Moisture content of samples of
commodities exposed to air at different temperatures and
relative humidities” (65%, 75%, and 85%). A graph (Fig.
1) shows that at relative humidities above about 80%, soy
beans have the highest moisture content (16-18%) of any
commodity tested–except hay. Yet at relative humidity of
65%, the moisture content of soybeans is lower than that
of any commodity tested except flax. Address: 1. Assoc.
Agricultural Engineer, Bureau of Agricultural Engineering,
USDA.

3122. Culbertson, C.C.; Thomas, B.H.; Hammond, W.E.;
Beard, F.J. 1935. The influence of soybeans upon the gains,
feed requirements and character of the fat produced when fed
to growing and fattening spring pigs on alfalfa pasture. A.H.
Leaflet [Animal Husbandry], Iowa Agricultural Experiment
Station, Cooperative Extension Service No. 147. 5 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on good alfalfa
pasture (includes whole soybeans and soybean oilmeal).
The feeds and methods of feeding described (All feeds were
self fed. Manchu soybeans were used). Chemical studies
made on certain of the individual carcasses. Comments (“4.
Growing and fattening pigs fed rations containing soybeans
exhibited a marked tendency to produce softer carcasses than
are desired by the packer or the consumer... It appears as
though pigs can consume up to five percent of their ration as
soybeans without noticeably affecting the firmness of their
carcasses”).
Tables: (1) Growing and fattening pigs on alfalfa
pasture. (2) Hardness of body fat produced (Soybean oilmeal
gave hard carcasses). Address: Iowa Agric. Exp. Station,
Animal Husbandry Section, Ames, Iowa.
3123. Davidson, Jehiel; LeClerc, J.A. 1935. A new method
for the determination of the acid-base balance in food
materials. J. of Biological Chemistry 108(2):337-47. Feb. [4
ref]
• Summary: “The acid-base balance of a food material is
generally determined by computations based on its content of
the acid-forming elements phosphorus, sulfur, and chlorine,
and the base-forming elements potassium, sodium, calcium,
and magnesium.” Balance determinations are based on the
assumption that in the process of animal metabolism foods
are undergoing combustion, as in a furnace. The energyfurnishing organic compounds are completely burned,
leaving behind the mineral constituents. A new method
is proposed, based on the direct titration of the ash, with
corrections for sulfur and chlorine lost during the combustion
of materials. Address: Food Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
3124. Halliday, G.E.; Kraybill, H.R. 1935. Method for
measuring color of soybean oil. Oil and Soap 12(2):22-24.
Feb. [7 ref]
• Summary: “On the basis of these data which have been
outlined, a colorimetric method of determining the color
number of soybean oil was devised which is simple, rapid,
and accurate.” Measurements of the specific light-absorption
coefficients at wavelength 560 millimicrons of solutions
of iodine (100-2000 mg of free iodine per liter) in 2%
aqueous potassium iodide, and of extinction coefficients
between 460 and 640 show that such solutions (within the
limits studied) obey Beer’s law, and hence can be used as
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standards in colorimetry. The spectral-transmission curves
of soya-bean oil and of the iodine-potassium iodide solution
which matches are closely similar. The color number of the
oil (expressed as mg of free iodine per 100 cc in a solution
of iodine in 2% aqueous potassium iodide of which a 50mm column matches the color of a 50-mm column of oil)
is conveniently calculated from experimental observations
of the depth of a suitable iodine-potassium iodide solution
required to match a 50-mm column of the oil in tint. Address:
Dep. of Agricultural Chemistry, Purdue Univ. Agric. Exp.
Station, Indiana.
3125. Prairie Farmer. 1935. What will soybeans be worth?
Farmers interested in prospects for this bug proof crop.
107(5):10. March 2.
• Summary: “All signs point to a heavy infestation of chinch
bugs in Illinois again this year. Farmers are wondering how
far they can go in substituting bug-proof crops like soybeans
for crops on which the bugs feed without flooding the market
for beans and breaking the price.”
“A.J. Surratt, state statistician, predicts a heavy increase
in Illinois soybean acreage over last year’s huge crop of
1,193,000 acres. The 1935 crop may reach 1,500,000 acres,
in his opinion.”
“Dr. W.L. Burlison, chief of the soils and crops
department at the University of Illinois, who has long been a
soybean enthusiast, and who has done as much as any man to
promote the use of soybean oil in paints, says that processors
claim they have never had as many beans as they could use,
and that all signs point to a steadily widening industrial
market.”
3126. Horvath, A.A. 1935. Phosphatides of the soy bean:
What we know about them. Industrial and Engineering
Chemistry, News Edition 13(5):89. March 10. [6 ref]
• Summary: The term “lecithin” is used incorrectly in the
United States to represent constituents of the soy bean which
are in reality a mixture of at least two phosphatides, lecithin
and cephalin. For this reason, as well as because of various
extraction methods used, the figures for soy-bean lecithin
range from 1.65% to 3.08% of the weight of the seed.
The latter figure is almost identical to the lecithin
content of whole eggs, which were–up until recent times–the
main source of commercial lecithin.
“During the last decade, mills for the commercial
extraction of lecithin from soy beans were successfully
in operation in Germany and Denmark, and, according to
[Bruno] Rewald, over 1 million pounds of soy lecithin were
used annually in the German margarine industry. For a
number of years, soy lecithin was imported into the United
States, but recently two mills were built in this country to
supply the present-day demand.
While most of the scientific study of the soy
phosphatides has been conducted in Germany, only a small

fraction of it has been published, since the aim was usually
the securing of patents.
Note: This is the earliest English-language document
seen (March 2016) that uses the term “soy lecithin.” Address:
Agric. Exp. Station, Newark, Delaware.
3127. Evening Gazette (Xenia, Ohio). 1935. Speaker will
address local farmers on soybean advantage. March 11. p. 7.
• Summary: “E.F. Johnson of St. Louis [Missouri], former
operator of the Johnson Seed Farms, and Paul Gerlaugh
of the Agricultural Experiment station of Wooster, will
be principal speakers at a mass meeting of farmers in the
assembly room of the Court House Wednesday evening at
7:30 o’clock.”
“It is said that the erection of soybean processing mills
in this area now makes it possible for farmers to have a
year-round market for soybeans as a commercial crop. Mr.
Johnson is associated with the Circleville mill and besides
pointing out the advantages of soybeans as a cash crop he
will speak on production problems connected with growing
this crop. Varieties, soil preparation, date, methods, rate of
seeding and harvesting will be discussed in detail by Mr.
Johnson.”
A photo shows E.F. Johnson.
3128. Vestal, C.M.; Shrewsbury, C.L. 1935. The effect of
soybeans, soybean oil meal, and tankage on the quality of
pork. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 400. 47 p. March. [21 ref]
• Summary: “Conclusions: 1. Soybeans fed as a supplement
to corn to 60 pound pigs in dry lot will produce a high
percentage of soft carcasses in market hogs.
“2. Soybeans fed as a supplement to corn to pigs
weighing 75 pounds or more on pasture will produce a high
percentage of firm carcasses in market hogs.
“3. Soybeans fed as a supplement to corn in dry lot
to hogs weighing 125 pounds or more will produce a high
percentage of firm carcasses.
“4. Hogs fed soybeans as a supplement to corn will
produce a high percentage of commercially satisfactory
cured and smoked hams and bacons.
“5. Hogs fed tankage and soybean oil meal as
supplements to corn will generally produce firm carcasses,
and a high percentage of commercially satisfactory cured and
smoked hams and bacons.
“6. Soft and commercially unsatisfactory hams and
bacons will sometimes be produced from firm carcasses,
irrespective of whether the hogs are fed soybeans, soybean
oil meal, or tankage as supplements to corn.” Address: Dep.
of Animal Husbandry and Agricultural Chemistry.
3129. Dodd, D.R.; Pohlman, G.G. 1935. Some factors
affecting the influence of soybeans, oats, and other crops on
the succeeding crop. West Virginia Agricultural Experiment
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Station, Bulletin No. 265. 23 p. April. [13 ref]
• Summary: Effects of soya-bean residues on subsequent
crops are examined, and ascribed mainly to their influence on
the nitrate content of the soil. Sufficient time (not less than 3
weeks) should be allowed after the removal of the soya beans
for the supply of available nitrogen to recover. Alternatively,
a nitrogen fertilizer may be applied at the time of sowing.
Address: Morgantown, West Virginia.
3130. Jamieson, George S.; McKinney, Robert S. 1935.
Phosphatides in American soy beans and oil. Oil and Soap
12(4):70-72. April. [1 ref]
• Summary: In this article, Jamieson and McKinney first
studied the phosphorus and phosphatide content of crude
soybean oil and used a theoretical conversion factor of 25.5,
but they reported that soybean phosphatides obtained by
precipitation from acetone contained 3.20% phosphorus
corresponding to a factor of 31.3 (100 divided by 3.20).
The precipitate deposited in some soya-bean oils
consists of phosphatides, but the tendency for precipitation
to occur is not correlated with the phosphatide content of
several species of beans grown in different localities, or
with the phosphorus content of the corresponding oils.
Specifically, the phosphatide content of soybeans from North
Carolina and Virginia (1.0-3.8%) was generally higher than
that of soybeans from Illinois, Indiana, and Ohio (2.0-2.9%).
Appropriate analytical methods are described.
Soybean varieties analyzed from North Carolina and
Virginia are: Mammoth Yellow (3.82%–the highest), Tokio
Green, Mammoth Brown, Tarheel, Biloxi, Herman, Laredo,
Dixie, and Haberlandt. Soybean varieties analyzed from
Illinois, Indiana, and Ohio are: Illini, Mammoth Yellow,
Tokio Green, Minsoy, Blackeye, Peking, Ohio No. 13,
Hollybrook, Mukden, Kingwa, Macoupin. Address: Oil, Fat
& Wax Lab., Bureau of Chemistry & Soils, USDA.
3131. USDA Bureau of Home Economics. 1935.
Mimeographed material. No. 550-R3 (4-10-35). *
• Summary: Foods and nutrition: Soybeans.
3132. Chicago Daily Tribune. 1935. Soybean crop increases,
yet price goes up: Agronomist expects more acreage gains.
May 3. p. 20.
• Summary: In Ohio last year, 50% more soybeans were
produced than in 1933, yet the price rose. J.B. Park,
agronomist for the Ohio Agricultural Extension Service, says
that farmers intend to plant 10% more soybeans in 1935 than
they planted in 1934.
Soybean oil mills, the main outlet for soybeans grown as
a grain, produce two articles–oil meal and oil. “Soybean oil
meal has uses for which other meals are not suited. Soybeans
yield a vegetable casein from which an excellent glue is
made especially suited for gluing wood. Soybean casein is
entering the field of the semi-plastics that can be stamped

and molded into countless articles competing with hard
rubber, cellulose products, and other materials.”
Soybean flour is also made from soybeans.
3133. June 29–Bankhead-Jones Act of 1935 enacted
(Important event). 1935.
• Summary: “The Bankhead-Jones Act was enacted on June
29, 1935 during the Depression, to provide increased federal
funding to land grant colleges.”
“Long title: An Act to provide for research into basic
laws and principles relating to agriculture and to provide for
the further development of cooperative agricultural extension
work and the more complete endowment and support of
land-grant colleges.”
Source: Wikipedia, Bankhead-Jones Act of 1935.
3134. Wiggans, R.G. 1935. Combinations of corn and
soybeans for silage. New York (Cornell) Agricultural
Experiment Station, Bulletin No. 634. 34 p. June. SS-NY; [31
ref]
• Summary: Contents: Comparative feeding value.
Comparative productivity. Soybeans in New York.
Experimental work. Digestible nutrients. Conclusions.
Corn and soybeans, grown together for silage, are
preferably sown in the proportion 3:1 (seeds) in the same
drill, in order to produce maximum yields of nutrient matter
and a suitably narrowed nutrient ratio in the product. “All
factors considered, a combination of corn and soybeans
for silage is a practice to be highly recommended to the
dairymen of New York State as a means of increasing
production, improving silage, reducing the amount of
concentrates necessary, and adding another legume to the
cropping system, all of which tend to decrease the cost per
unit of production.”
3135. Wilkins, F.S.; Hughes, H.D. 1935. Choosing legumes
and perennial grasses. Iowa Agricultural Experiment Station,
Bulletin No. 331. p. 89-152. June.
• Summary: Page 1: “Legumes of greatest value for different
uses or soil conditions in Iowa are (1) alfalfa, (2) medium red
clover, (3) mammoth red clover, (4) alsike clover, (5) white
clover, (6) the biennial white and yellow sweet clovers, (7)
hubam clover, (the annual white sweet clover), (8) Korean
lespedeza, (9) dalea, and (10) soybeans. A discussion of
soybeans is largely omitted in this publication since the
growing of this crop is entirely different from that of the
others.
Footnote 3: Information on soybeans is reported fully in
Iowa Agr. Exp. Sta. Bulletin No. 309 [published in 1934].
Page 94: “The annual legumes, Korean lespedeza,
soybeans, and dales are the most acid soil tolerant of the
legumes suitable for Iowa conditions.”
Pages 120-21. Legumes for green manure: “Inoculated
legumes take part of the nitrogen for their growth from
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the air. The percentage of nitrogen that comes from the air
depends largely upon fertility of the soil. More of it comes
from the air when the legumes are grown on soils low in
nitrogen than when they are grown on soils high in nitrogen.
All of the other nutrients besides nitrogen must come from
the soil. Choosing a legume for soil improvement with the
purpose of returning as much as possible of the growth to
the soil, either as green or as animal manure, therefore, is
exceedingly important and cannot be over emphasized.
“Extent of root growth must be considered carefully,
also, when weighing the relative soil improvement merits of
different legumes. The biennial and perennial legumes have
a large part of their weight in the roots, since food is stored
there for growth the next year. Annual legumes, because they
die as soon as they form seed, do not store much food in the
roots, and the roots of these plants comprise a comparatively
small part of their total growth. It is apparent, therefore, that
if the top growth of biennial or perennial legumes is removed
and sold off the farm, considerable root growth and aftermath
remain to be incorporated with the soil. On the other hand,
when annual legumes are handled in a similar manner the
amount of material returned to the soil in stubble and roots is
small. Furthermore, annual legumes like dalea, hubam clover
and soybeans die as soon as they are cut at mower height and
no aftermath develops, while perennial legumes such as the
true clovers and alfalfa keep on growing until late fall. It is
apparent, therefore, that if annual legumes are used for soil
improvement more top growth must be returned to the soil,
as green or animal manure, than when perennial legumes
are used in order to make up for the difference in root and
aftermath growth.
“Legumes suitable for green manure in Iowa include the
biennial sweet clovers, hubam clover, red clover, and alsike
clover, alfalfa, Korean lespedeza, dalea and soybeans.”
Page 126: Other green manure legumes: “While a
discussion of soybeans is omitted from this bulletin, there
is so much confusion among growers concerning the soil
benefits to be derived from growing this crop, that brief
mention is in order under choice of crops for green manure.
In recent Iowa tests, soybeans grown as a grain crop with
the straw not returned to the land did not increase the
following corn crop yields when compared with corn which
followed oats on other plats. Approximately 90 percent of the
nitrogen and organic matter of the soybean plant is in the top
growth. It is therefore apparent that a well inoculated crop
of soybeans, grown and removed from the soil, either as hay
or for seed, cannot but decrease the soil’s nitrogen content,
rather than increase it. If soybeans are to increase soil
fertility, appreciably the crop must either be plowed under,
or else the product–either as seed and straw or as hay–fed on
the farm and the manure carefully conserved and applied to
the land.” Address: Ames, Iowa.
3136. Brown, H.B. 1935. Effect of soybeans on corn yields.

Louisiana Agricultural Experiment Station, Bulletin No. 265.
p. 1-31. July. [12 ref]
• Summary: Otootan soybeans or similar vigorous, rankgrowing varieties were used in the tests. “The soybeans
planted in the row of corn when the corn was planted
invariably made good growth. They lowered the corn grain
yield 19.1 per cent the first year, 33.6 per cent the second,
but increased to 12.7 per cent the third, 51.7 per cent the
fourth, and 35.2 per cent the fifth. The soybeans grown in
the soybean plats just mentioned gave an average yield of
3108 pounds of dry soybean hay per acre... If both corn and
soybeans are to be grown, it is more economical to grow
them both on the same land rather than on separate acres.
When grown separately, the average production per acre was
20 bushels of corn and 3089 pounds of dry bean hay, but
when grown in combination, the production per acre was
33.9 bushels of corn and 4020 pounds of [soybean] hay...
Alternate row planting is better for harvesting both the corn
and the hay.”
3137. Hunt, Wells E. 1935. A survey of the sheep industry
of Maryland. Maryland Agricultural Experiment Station,
Bulletin No. 378. 43 p. July.
• Summary: 48 producers of sheep were interviewed; 25
fed soybean hay to their sheep and 23 did not. “Of those
who fed it at some time, 12% reported poor results from
its use. There is an opinion occasionally encountered in the
State that soybean hay will cause digestive and lambing
[reproductive] troubles and that it is not a suitable feed for
sheep. No specific information could be obtained from those
interviewed regarding the possible cause of the poor results
attributed to soybean hay.”
Note 1. Subsequent research indicated that these
reproductive disturbances in sheep fed the soybean plant as a
large part of the diet might be due to estrogens or isoflavones
in the plants–although these two terms are not used in this
publication.
Note 2. This is the earliest document seen (Aug. 2001)
that concerns reproductive problems related to soybean
consumption. Address: Univ. of Maryland, Agric. Exp.
Station, College Park, Maryland.
3138. USDA Bureau of Agricultural Economics. 1935.
Official standards for soybeans. Effective September 3, 1935.
Washington, DC. 3 p. HFS-1663. Unpublished manuscript.
Address: Washington, DC.
3139. Prairie Farmer. 1935. Soybean meal imports
(Editorial). 107(16):6. Aug. 3.
• Summary: “The Middle West will harvest the largest
soybean crop in history this year. The growth of the soybean
into a major farm crop has been spectacular. New uses have
been developed rapidly, for the most part rapidly enough to
take care of expanding production.
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“This year the price of the coming crop is menaced by
importations of soybean meal from Manchuria.”
“This is a situation that should be met promptly and
aggressively. It will be possible to meet it effectively when
the pending AAA [Agricultural Adjustment Administration
(USDA)] amendments become law. Middle Western farmers
should insist that this be done.”
3140. New York Times. 1935. ‘Rented’ acres put in soil-aid
crops: Third of 27,600,000 taken under AAA this year so
utilized. Big increase in legumes. Greatest in our history with
alfalfa and soy beans in the lead. Aug. 6. p. 19.
• Summary: More than 27 million acres, or about onetwelfth of the cultivated land in the USA, are being shifted
from “surplus basic crops” to forage crops or vegetables
under USDA’s Agricultural Adjustment Administration
(AAA). Soy bean acreage increased to 5,463,000 from
4,223,000, up more than 29%. The main surplus crops whose
acreage has been reduced are corn (11,969,000 acres), cotton
(10,293,000), wheat (4,912,000), and tobacco (430,000).
3141. Johnson, H.W.; Hollowell, E.A. 1935. Pubescent and
glabrous characters of soybeans as related to resistance to
injury by the potato leaf hopper. J. of Agricultural Research
51(4):371-81. Aug. 15. [15 ref]
• Summary: “Soybeans (Soja max (L.) Piper) may be
divided into the following three groups, on the basis of
amount and type of pubescence on the leaves, stems, and
pods: (1) Practically glabrous, (2) sparingly appressed-hairy,
and (3) densely rough-hairy (fig. 1). The varieties grown
commercially in the United States are practically all of the
rough-hairy type, while many of the recent introductions
from the Orient are glabrous or appressed-hairy... When
planted at the Arlington Experiment Farm, Rosslyn, Virginia,
the glabrous type was heavily infested and seriously injured
by the potato leaf hopper,” while rough-hairy varieties grown
nearby were relatively free from leaf hoppers and from
symptoms of their injury. Address: 1. Assoc. pathologist; 2.
Agronomist. Both: Div. of Forage Crops & Diseases, Bureau
of Plant Industry, USDA.
3142. Chicago Daily Tribune. 1935. Wallace talks
Wednesday to soybean association. Aug. 18. p. 9.
• Summary: “La Fayette, Indiana, Aug. 17–Secretary of
Agriculture Henry A. Wallace has accepted an invitation
to be the principal speaker before a general session of
the fifteenth annual meeting of the American Soybean
association to be held at Evansville Wednesday, it was
announced here today by Keller E. Beeson of Purdue
university, president of the association.”
3143. Chicago Daily Tribune. 1935. 3 day sessions of soy
bean men open Wednesday. Aug. 19. p. 12.
• Summary: Soy bean growers from all over the United

States are expected to attend the meeting which will be
held at Evansville, Indiana, Aug. 21 and 22, and at Purdue
university, in La Fayette, Aug. 23.
“The meeting will bring together leading authorities
on soy bean production, marketing, and new uses to which
this product is being put. Secretary of Agriculture Henry A.
Wallace has been invited to speak at a dinner on Wednesday
evening at which a soy bean menu will be served.”
3144. Burlison, W.L. 1935. Utilization of soybean oil with
special reference to paint. Proceedings of the American
Soybean Association p. 12-15, 17. 15th annual meeting. Held
21-22 Aug. 1935 at Evansville and 23 Aug. at Lafayette,
Indiana. [12 ref]
• Summary: “The need in 1920 was for more legumes in the
rotation; more home-grown, high-protein feeds in the feed
bin; and substitutes in the rotation for red clover and oats.
For these purposes the soybean was then promising. This
early promise has been more than fulfilled.”
“No phase in the utilization of soybeans has been more
striking than the perfection of methods for using the oil in
paints and varnishes... It was just five years ago, in [August]
1930, that the Experiment Station launched this project.
Today, it is estimated that in Illinois, one out of every ten
farmers has one or more buildings painted with ‘Soybean Oil
Paint.”
Describes the Station’s experiments, then quotes four
authorities on the value and quality of paints containing
soybean oil. For example, Adrian D. Joyce, a leading paint
manufacturer and president of The Glidden Company,
in correspondence of 10 July 1935, stated: “I am glad
to tell you that as a result of our experimental work and
long experience, we have found that by carefully refining
and treating soybean oil we can make an oil which is
very desirable for use in paints and enamels. This oil is
not only flexible, but it also dries properly and retains its
elasticity when combined with special driers. One of the fine
characteristics of this oil is the fact that it is non-yellowing.
“I am of the opinion that soybean oil can be still further
employed and that progressive manufacturers will soon
realize the tremendous opportunities there are for the use of
soybean oil in a long list of products.”
There are also positive quotations from W.H. Gerke
of The Sargent-Gerke Co., C.D. Holley of The ShermanWilliams Co., and W.G. Dickinson. Burlison continues: “All
of you, of course, are already familiar with what the Ford
Motor Company is doing in the development of industrial
uses for the soybean. The Ford Company plans to increase
the amount of soybean oil used in enamel for motor cars.”
A table, titled “Crude soybean oil statistics. 1000 lbs.”
gives figures for 1914 to 1935 for: Factory production in
the U.S. (increased from 751 in 1922 to 35,366 in 1934).
Net imports. Stocks as of Dec. 31. And total apparent
disappearance. Address: Agric. Exp. Station, Univ. of
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Illinois.
3145. Central Soya Co. 1935. Mineralized soy bean oil meal
is best for feeding purposes: We recommend Master Soy
(Ad). Proceedings of the American Soybean Association p.
30-31.
• Summary: This full-page black-and-white ad is for Master
Soy, a new “scientifically mineralized soy bean oil meal”
manufactured by Central Soya Co. An illustration shows
the bold chevron-shaped “Master Soy” logo; on it is written
“Soy bean oil meal with minerals.” Next to it we read:
“An ideal protein supplement for hogs, sheep, dairy cattle,
poultry, horses, beef cattle.”
Two long quotations from the Illinois Agricultural
Experiment Station, Circular No. 369 (April 1931; 44 p.) are
reprinted. The first begins: “Soy bean oil meal is an excellent
protein for all classes of swine, for dairy cows, beef cattle,
sheep and poultry...”
A photo on the facing page (p. 31) shows an aerial view
of the huge Central Soya Co. plant at Decatur, Indiana.
Located next to a railroad siding, it contains an elevator and
many soybean storage bins. Using nine Anderson expellers,
this plant processes 1,250,000 bushels of soybeans yearly.
This is a daily grind of 4,000 bushels. “At the left of the
photo is the Central Sugar Co., the only sugar beet refinery in
Indiana.”
Note 1. This is the 2nd earliest document seen (July.
2016) concerning the Central Soya Co.
Note 2. This ad contains the earliest known use of
“Soya” in a U.S. company name. Address: General offices:
Fort Wayne, Indiana; Processing plant: Decatur, Indiana.
3146. Etheridge, W.C.; Helm, C.A.; Brown, E. Marion.
1935. Winter barley, a new factor in Missouri agriculture:
Soybeans-barley-lespedeza rotation. Missouri Agricultural
Experiment Station, Bulletin No. 353. 28 p. Aug. See p. 1922.
• Summary: “Although the barley-soybean rotation, grown
and handled as here outlined, is an excellent substitute for
corn, and by every logical reason of good yields of feed well
distributed through the year, a low unit cost of production,
and a conserving effect on soil fertility, it should be widely
practiced on 20 to 30 bushel corn land. It will require good
management for the best returns, but that is a part of smart
farming.
“The 1-year rotation of soybeans and barley may be
extended to a 2-year or 3-year rotation of soybeans-barleylespedeza by adding Korean lespedeza and allowing it to run
either one or two seasons.” Address: Columbia.
3147. Fearn, Charles E. 1935. The value of soybeans as
human food. American Soybean Assoc., Purdue Experiment
Station, Lafayette, Indiana. 6 p. Undated pamphlet.
• Summary: Contains 21 recipes for soy flour and soybeans.

Note: This paper was presented at the 15th annual
meeting of the American Soybean Association held 21-23
Aug. 1935 at Lafayette, Indiana. Address: M.D., Director,
Soya Food Products, Chicago, Illinois.
3148. Hunter, J.E.; Marble, D.R.; Knandel, H.C. 1935.
Vegetable protein in turkey rations. Pennsylvania State
College. Agricultural Experiment Station, Bulletin No. 321.
13 p. Aug.
• Summary: Based on experiments it conducted in 1929,
Pennsylvania State College has recommended a mash for
turkey poults containing 24% protein for the first 8 weeks,
decreasing to 20% protein thereafter.
In the present study, in the first experiments, conducted
in 1933, soybean oil meal was one of the ingredients in
various rations tested. The “1933 experiments indicated that
a portion of the animal protein in the turkey starter could be
replaced by soybean oil meal or corn gluten meal.” So more
soybean oil meal was included in the 1934 experiments.
Summary: “1. In the mash which was used as a basal
ration in this study during the period from 1 to 13 weeks, the
protein from 50 per cent of the dried milk and 50 per cent of
either the meat meal or fish meal was satisfactorily replaced
by either soybean oil meal or corn gluten meal, when the
calcium and phosphorus losses were compensated.”
“4. Fourteen percent soybean oil meal or 12.5 per cent
corn gluten meal may replace equivalent amounts of animal
protein in the 24 per cent turkey starter” (p. 13).
3149. Indiana Farm Bureau Co-operative Association
Incorporated. 1935. Distributors of feeds containing soybean
oil meal (Ad). Proceedings of the American Soybean
Association p. 26.
• Summary: The names of the feeds are: “Milkmaker,
Dairyflex, Pailfiller, Mermade Dairy, Porkmaker, Mermade
Balancer, Mermash Turkey, Poultry Supplements.” Two
quotations and a table from experiment station bulletins
praise the value of soybean oilmeal for use in animal feeds.
Address: Indianapolis, Indiana.
3150. LeClerc, J.A. 1935. The composition of soybean flour
from different processes of manufacture: Baking tests and
value of soybean flour. Proceedings of the American Soybean
Association p. 39-43. 15th annual meeting. Held 21-22 Aug.
1935 at Evansville and 23 Aug. at Lafayette, Indiana.
• Summary: This article is identical to the following slightly
later publication: Bailey, L.H.; Capen, R.G.; LeClerc, J.A.
1935. “The composition and characteristics of soybeans,
soybean flour, and soybean bread.” Cereal Chemistry
12(5):441-472. Sept.
A small photo shows the Funk Bros. expeller plant at
Bloomington, Illinois. Address: Food Research Div., Bureau
of Chemistry and Soils, USDA.
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3151. McCormick-Deering. 1935. Soybean harvesting calls
for a combine–It calls for a McCormick-Deering. You can
reduce harvesting costs and improve quality with a combine
(Ad). Proceedings of the American Soybean Association p.
46. [1 ref]
• Summary: In this full-page black-and-white ad, a 1/3-page
photo shows a McCormick-Deering combine being pulled by
a Farmall tractor.
A table shows the average cost of harvesting an acre
of soybeans using a combine vs. a binder-thresher in 1927,
1928, and 1929 (based on Purdue University Agric. Exp.
Station, Bulletin No. 349). In 1929 it cost only 54% as much
to harvest with a combine.
“McCormick-Deering combines are available in several
models and in 8, 10, 12 and 16-foot cutting widths.”
Note: The company running this ad and the maker
of McCormick-Deering farm equipment, International
Harvester, is not mentioned.
3152. Morse, W.J. 1935. Green vegetable soybeans.
Proceedings of the American Soybean Association p. 44-45.
15th annual meeting. Held 21-22 Aug. 1935 at Evansville
and 23 Aug. at Lafayette, Indiana.
• Summary: “The green, immature soybean is used
extensively as a green vegetable in oriental countries.
Experiment stations in Japan have developed many varieties
solely for use as green beans which are classified by growers
and seedsmen as garden beans. About 60 such varieties have
been collected during agricultural explorations in Japan
by the U.S. Department of Agriculture. These varieties,
which range from 75 to 170 days in maturity, have been
found to differ markedly in flavor, ease of cooking, and soil
and climatic adaptations. Cooperative studies with state
experiment stations and special cooperators during the past
two years indicate some very promising early, medium, and
late green vegetable types for regions adapted to the soybean.
The most valuable of these varieties are being increased by
several state experiment stations for more extensive studies.
“For green vegetable beans, the soybean should be
picked when the beans have reached full size and are still
green and succulent. The green beans resemble young, tender
Lima beans but they have a richer and more nutty flavor...
The immature beans are difficult to shell but if first boiled for
about 3 minutes they shell quite readily... The usual oriental
way of cooking green soybeans is to boil the beans in the
pods, in water flavored with soy sauce or salt and serve them
to be eaten from the pod. Many people prefer to cook the
beans in the pods, boiling them in salted water for 20 to 30
minutes. The beans then shell readily and may be used as a
vegetable, in salads or in soups.
“When soybeans are planted in the garden for table use,
it is best to use varieties recommended for green beans. One
may, however, use the common varieties although they are
smaller, not so easily cooked, and usually lack the distinctive

flavor of green vegetable varieties. Green soybeans are
not available before midsummer and for continued use, a
succession of plantings of the same variety or of varieties
of different periods of ripening would be desirable. The
Hahto, a medium variety, is the only green vegetable variety
at present handled by growers. The Rokusun, a late type,
and two or three early Japanese varieties are being increased
rapidly and should be in the hands of growers and seedsmen
in the near future.”
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean variety Rokusun, or any other
large-seeded soybean variety in the United States.
Note 2. This is the earliest English-language document
seen (June 2009) that uses the term “vegetable types” or
“green vegetable types” or “green, immature soybeans”
to refer to green vegetable soybeans. It is also the earliest
English-language document seen (June 2009) that with the
term “Green vegetable soybeans” in the title. Reprinted in
Good Health, Oct. 1937. Address: Bureau of Plant Industry,
USDA, Washington, DC.
3153. Morse, W.J. 1935. The American Soybean Association.
Proceedings of the American Soybean Association p. 3. 15th
annual meeting. Held 21-22 Aug. 1935 at Evansville and 23
Aug. at Lafayette, Indiana.
• Summary: “The soybean crop, a crop of prime importance
for many centuries in oriental countries, is no longer an
unfamiliar crop to most American farmers, especially to
those of the corn belt states. Within the past few years it has
also become the object of considerable attention of numerous
industries.
“Less than 500,000 acres of soybeans, including
acreages in combination with other crops, were grown in
the United States previously to 1917. During the period
1922 to 1930, inclusive, the acreage in soybeans more than
trebled, 3,758,000 acres being grown in 1930. The July 1
estimate of soybean acreage for 1935 indicates 5,463,000
acres, an increase of 30 per cent over 1934, the north central
states leading with a 36 per cent increase and the south
central states with only 3.3 per cent increase. The most rapid
increases in acreage and production during the past decade
have been in the corn belt states. The production of seed,
at first, was carried on in only a few well-defined regions,
the initial movement in the United States being started in
North Carolina. About 1910 a fairly uniform development
of soybean culture and utilization began in the region east
of the Mississippi River and in the states along the west
bank. In 1924, 22 states produced about 5,000,000 bushels
of seed and by 1931 seed production had increased to nearly
15,000,000 bushels, the leading states being Illinois, Indiana,
North Carolina, and Missouri. In 1934, 17,762,000 bushels
of seed were produced of which 14,797,000 bushels–about
84 per cent–were harvested in Illinois, Indiana, Iowa, and
Missouri, 67 per cent of the total production of the United
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States being produced in Illinois and Indiana alone.
“For many years the culture and utilization of the
soybean in the United States was the work of pioneers.
Through the distribution of seed and literature on cultural
methods, the early growers in the great Corn Belt enlisted
new friends for the crop in increasing numbers, and through
the efforts of growers and states colleges and experiment
stations Soybean Field Days became quite common in many
sections of the Corn Belt. American agriculture and industry
soon realized the value of the soybean and its products and
the American Soybean Association was founded in 1920
at the Soyland Farms of Fouts Brothers, Camden, Indiana,
to promote and encourage the culture and utilization of
the soybean in America. The work of the organization has
necessarily been educational through the holding of annual
meetings in cooperation with various experiment stations and
colleges for the study and discussion of soybean problems
and its influence has been considerable.
“The Association would be in a position to exert greater
influence in the future development of soybeans in the
United States if it received the active interest and continued
support of growers and industry. The potential possibilities of
the soybean indicate that the crop is to become of still greater
economic value in the United States.” Address: Bureau of
Plant Industry, USDA, Washington, DC.
3154. Morse, W.J. 1935. Soybeans: Ancient and modern
uses. Proceedings of the American Soybean Association p.
34-35, 37. 15th annual meeting. Held 21-22 Aug. 1935 at
Evansville and 23 Aug. at Lafayette, Indiana. [1 ref]
• Summary: The soybean “was sown yearly with great
ceremony by the Emperors of China and poets in the ages
before the Christian Era extolled the virtues of the soybean in
its services to humanity.
“The soybean was included in the 2nd class of drugs
and was regarded as having many medicinal virtues. We
learn from a materia medica written about 452 A.D. that
the soybean was not poisonous but was a specific remedy
for proper functioning of the heart, liver, kidneys, stomach
and bowels. It was also used as a remedy for constipation,
as a stimulant for the lungs, eradication of poison from
the system, improving the complexion by cleaning the
skin of various impurities, and stimulating the growth and
appearance of the hair. We also find that the fresh or green
bean was used as a remedy for the following: Dropsical
affections, gastric fever, paralysis, bladder trouble, improper
circulation of the blood, catarrh or improper flowing of the
fluids of the vital organs, heart, liver, kidneys, stomach and
bowels, chills and poisoning from eating aconite. Further,
it is learned that when the bean was cooked in a powder
or meal-like form, the taste was sweet and good and was a
remedy for gastritis, fevers, tumorous swellings, paralysis,
inability to digest grain foods, and abdominal dropsy. The
yellow soybean was used to increase lung power, make the

body plump, and beautify the complexion. The beans were
also cooked until they were of an oily consistency, mixed
with hog’s fat and taken in the form of pills in order to fatten
and increase the strength of the body, and as a remedy for
hoarseness. The soybean was said to have a cooling effect on
the human system. If the beans were boiled into a liquid form
and eaten, they eradicated all poison from the system and
cured gastric fever, paralysis, pains, and bladder troubles.
Bean or soy sauce was considered an antidote for poison
caused by eating fish, fresh meat, vegetables, mushrooms,
etc. It was also said to cure poison from bites of worms,
insects, and bee stings. The yellow, green, and white varieties
were regarded as valuable foods for the use of mankind. The
black beans were used for food and it was also customary
when taking a long journey to feed the horse black beans in
order to make it strong. In addition to the use of the beans,
many references are made on value of bean sauce, bean
milk, bean curd, and bean sprouts for various diseases and
other bodily ailments. The stems and leaves of the young
bean plants were boiled and eaten by the farming people. No
mention is found of the use of bean oil so it is concluded the
crushing of beans for oil occurred at a much later date.
“In reviewing the old records, it is most interesting to
find that many of the ways in which the ancient Chinese
used the soybean as a remedy for human ills are now being
found applicable to the same ailments by scientific research
in America and Europe.” Address: Bureau of Plant Industry,
USDA, Washington, DC.
3155. Nitragin Company, Inc. (The). 1935. Soybean
inoculation increases protein content of hay and seed (Ad).
Proceedings of the American Soybean Association p. 48.
• Summary: A full-page ad. A long quotation from Iowa
Agric. Exp. Station Bulletin No. 298 supports the claims of
the title of this ad. “Ever since 1898, Nitragin–The original
legume inoculator–has served the American farmer. Dated
for your protection. Guarantees billions of fresh, efficient
legume bacteria packed in every can. Always reliable and
profitable. Nitragin is the cheapest legume crop insurance
money can buy.”
“Free–A valuable 20-page, 6 x 9 [inch] booklet [titled
Double profits from legume crops] the most complete
information on legumes and inoculation ever published. Ask
your dealer or write Nitragin Co. direct for your copy.”
“Nitragin is the oldest and most widely used inoculator
in the U.S.A. Nobbe-Hiltner process.” Small photos show:
(1) Soybean roots covered with nodules. (2) A new 25 bushel
size can of Nitragin. “Inoculates 1,500 lbs. seed. Special low
price.”
Note: This is the earliest advertisement seen (Oct.
2016) for Nitragin inoculant (or “inoculator”) in connection
with soy beans. Address: 3747 N. Booth St., Milwaukee,
Wisconsin.
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3156. Proceedings of the American Soybean Association.
1935. Leading varieties grown in states indicated, or
recommended by the experimental station. p. 45. 15th annual
meeting. Held 21-22 Aug. 1935 at Evansville and 23 Aug. at
Lafayette, Indiana.
• Summary: Arkansas: Medium to late maturing–Virginia,
Laredo, Chiquita, Arksoy, Mammoth Brown, Tokio,
Mamredo. Very late–Otootan, Biloxi, White Biloxi. New
varieties–Ozark, Arksoy.
Illinois: Varieties leading in favor–Illini, Manchu,
Dunfield, Mansoy, Laredo. Other popular varieties–Ebony,
Virginia, Ilsoy, Peking, Black Eyebrow, Wilson V [WilsonFive], Hurrelbrink.
Indiana: Northern two-thirds–Dunfield, Illini, Mandell,
Manchu. Southern third–Colored varieties–Kingwa, Pekwa,
Wilson, Virginia, Laredo (for extreme southern Indiana).
Yellow varieties–P.K. Manchu, Mansoy, Haberlandt.
Iowa: Manchu, Illini, Dunfield, Mukden, Black
Eyebrow.
Kansas: For hay–A.K., Laredo, Peking, Hongkong. For
seed–A.K., Manchu, Hongkong, Illini.
Kentucky: For general use–Virginia, Wilson. Western
Kentucky–Laredo. Mountains–Mammoth Yellow.
Miscellaneous varieties used to some extent–Peking, Sable,
Wilson-5. Sooty.
Mississippi: For hay–George Washington, Laredo,
Otootan, Tanloxi. For combination with corn and fertility–
Otootan, Tanloxi, Mamloxi, Delsta, Delnoshat, Tokio, Biloxi.
Miscellaneous: Mamredo, Looney No. 1, Looney No. 2,
Matthews.
Missouri: Moderate to thin land: Virginia; Wilson for
seed. Productive land–Wilson for hay; Midwest, Wilson
for seed. Moderate to fertile land in Southern Missouri, and
Southeastern lowlands–Laredo for hay. Sable, Peking as
good as Wilson for hay or seed.
Ohio: Southern Half–For hay–Pekwa, Kingwa, Virginia,
Scioto, Peking, Wilson. For seed–Scioto, Manchu, Illini,
Dunfield. Central Ohio–For hay–Scioto, Pekwa, Kingwa,
Manchu, Illini, Dunfield. For seed–Scioto, Manchu, Illini,
Dunfield. Northern Ohio–For hay–Scioto, Illini, Manchu,
Dunfield. For seed–Manchu, Illini, Dunfield.
Tennessee: Mammoth Yellow, Tokio, Laredo.
Texas: Laredo and Otootan.
Wisconsin: For hay–Manchu, Illini, Dunfield, Ebony,
Midwest. For seed–Manchu No. 3. For seed in Central
Wisconsin–Wisconsin Early Black, Selected Mandarin.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Delnoshat, which is grown
only in Mississippi, for hay.
3157. Robison, W.L. 1935. Soybeans and soybean oilmeal
for pigs. Proceedings of the American Soybean Association
p. 27-29. 15th annual meeting. Held 21-22 Aug. 1935 at
Evansville and 23 Aug. at Lafayette, Indiana.

• Summary: “When soybean production first began to
assume a place of economic importance in the corn belt,
experiments to determine the worth of the beans as a protein
supplement for pigs were carried on. The raw beans proved
unsatisfactory for pigs without forage that were placed on
feed at a weight of 75 pounds or less. Soybeans, like the
grains, are relatively low in ash or minerals and in vitamin D,
or the antirachitic factor. But poor results were still obtained
when materials to correct these deficiencies were supplied.
“In six trials with pigs that were placed on feed at
an average weight of 49 pounds, those fed soybeans as
a supplement consumed 73 pounds more feed per 100
pounds of grain and were not ready for market until 62 days
later than those fed tankage. With corn valued at 70 cents
a bushel; tankage at $2.50, ground alfalfa at $1.00, and
minerals at $2.00 a 100 pounds, the soybeans were worth 21
cents a bushel.
“Soybeans were worth more for pigs on pasture than for
those of similar weight in dry lot. In four trials on forage,
the pigs given soybeans with corn and minerals took 22
pounds more feed per 100 pounds of gain and were ready for
market 15 days later than those given tankage. Under these
conditions, the soybeans were worth 75 cents a bushel.
“Soybeans had a higher value for shotes than for
younger pigs. In an experiment in which they were compared
with tankage under both dry lot and pasture conditions and
were fed to shotes which were carried from approximately
133 to 250 pounds in weight, values of $0.79 and $0.95 a
bushel, respectively, were obtained for the beans. In dry lot it
took the shotes receiving soybeans 15 days longer than those
receiving tankage to make a gain of 125 pounds. On pasture
the rates of growth were practically the same. When the
soybeans were cooked they gave excellent results, so far as
production was concerned.
“If pigs having no forage, however, are fed soybeans
from weaning time or shortly afterwards until they are ready
for market, and if the beans are the only protein concentrate
and are fed in sufficient quantities to balance corn according
to recognized feeding standards, there is danger of them
producing soft pork. Soft fat in pork is objectionable to the
consumer because of the oiliness of the lard and the flabby,
unappetizing appearance of the meat.
“The softening effect of soybeans may be illustrated by
an experiment with shotes carried from 110 to 225 pounds in
weight. Fourteen out of 22 that received rations containing
10 per cent or more of soybeans killed out soft. Five similar
shotes which were fed tankage all killed out firm. In a series
of experiments at the Illinois Station, which were reported
in their Bulletin 366, the carcasses of all but two pigs out
54 that were fed rations containing from 18 to 20 per cent
of soybeans were lacking in firmness. In the same series the
carcasses of only five pigs out of 23 that received rations
containing from 12 to 13 per cent of soybeans were of a
satisfactory degree of firmness. Other investigators have

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1183
shown somewhat similar results. Apparently, not more than 8
to 10 per cent of soybeans can be included in the ration and
fed for any prolonged period of time without danger of an
appreciable percentage of soft carcasses.
“The softness of the pork fat when soybeans are fed
is due chiefly to the richness of the beans in oil that is of a
softening character. Cooking the beans does not materially
reduce the danger of their causing soft pork. Since a large
share of the oil is removed in the manufacture of soybean
oilmeal, when it is used as the protein supplement, the
danger of producing soft pork is eliminated. As determined
by the refractive indexes of the back fat, 65 out of 66 head
of hogs that were fed a supplement of soybean oilmeal at
the Ohio Experiment Station and that were slaughtered and
tested by the U.S. Department of Agriculture, killed out firm.
The one that was soft was lacking in finish and weighed less
than 100 pounds when slaughtered.
“Early experiments showed a wide variation in the
worth of soybean oilmeal for pigs. In a 1919 trial on rape
pasture, groups of pigs fed soybeans and soybean oilmeal
as supplements to corn gained 1.38 and 1.60 pounds daily
a head and consumed 398 and 346 pounds of feed per 100
pounds of gain, respectively. In 1922, groups of pigs on rape
pasture that were likewise fed supplements of soybeans and
soybean oil-meal gained 1.13 and 0.98 pounds daily a head
and consumed 441 and 461 pounds of feed per 100 pounds
of gain, respectively.
“Such wide differences made further investigations
imperative if an estimate of the worth of soybean oilmeal for
pigs was to be secured. Three processes of manufacturing
soybean oilmeal were in use. One of these was the hydraulic
process, corresponding to that used in making hydraulic or
old-process linseed meal. Another was a solvent process, in
which the oil was extracted by a chemical or solvent. The
third was that of expressing the oil by the use of a continuous
screw type press, which is known as an expeller.
“Some of the expeller meals obtained had a pleasing
aroma and a roasted or nut-like taste. Others had a rather
disagreeable bean-like taste. The expeller manufacturers
claimed that whether the meal had a nut-like taste depended
on the temperature reached in removing the oil. According to
them, the lower the moisture content of the beans when they
were pressed the greater the friction that could he produced
and the higher the temperature that could be developed
during the expelling process.
“Three comparisons of solvent, hydraulic, raw tasting
expeller, and nut-like expeller soybean oilmeals were made:
Two of these were in the same experiment, the pigs being
self fed in one and hand fed in the other. A summary of the
three comparisons showed that the pigs on the raw-tasting
expeller, the solvent, the hydraulic, and the nutlike expeller
meals made average gains of 0.64, 0.68, 0.86, and 1.03
pounds daily and consumed 529, 520, 453, and 410 pounds
of feed on the average, respectively, for each 100 pounds of

gain produced.
“A new and continuous process which is claimed to
produce an oil and a meal of improved quality is now being
used in the manufacture of solvent soybean oilmeal. A half
per cent or less of oil is left in the meal. Because of the
smaller amount of oil carried, the protein content is higher
and is guaranteed not to be less than 44 per cent.
“During the summer and fall of 1934 a dry lot pig
feeding test was carried on at the Ohio Station in which
the newer type of solvent meal was compared with a nutlike expeller meal made at a temperature of 135 degrees
Centigrade. The feeds were mixed in the proportions
required to make rations having total protein contents of
approximately 16 per cent and 14 per cent before and after
the pigs averaged 120 pounds in weight, respectively. Those
receiving solvent soybean oilmeal, those receiving expeller
soybean oilmeal, and those receiving tankage as the protein
concentrate gained 0.8, 1.23, and 1.23 pounds daily a head
and consumed 476, 376. and 416 pounds of feed per 100
pounds of gain. The pigs were carried from approximately 50
to 200 pounds in weight.
“Differing results in similar tests at other stations have
been obtained. Consequently the data as to the relative worth
of the two types of meal for pigs are not conclusive. My
present personal opinion, which is based on the experiences
related and which is subject to change if the future evidence
should indicate otherwise, is that such factors as the
temperature reached in the manufacture of the meal and
the moisture content of the beans or meal when the heat is
applied influence the quality of soybean oilmeal for pigs.
If this is correct, it is probably possible to produce soybean
oilmeal of high feed value for pigs by any one of the three
processes of manufacture.
“In twelve Ohio experiments comparing nut-like
soybean oilmeal with tankage for pigs in dry lot carried from
approximately 50 to 200 pounds in weight, those receiving
soybean oilmeal gained a little more slowly, or were ready
for market five days later, on the average, but took slightly
less feed per unit of gain than those receiving tankage. Based
on the feed required per unit of gain, and at the relative
prices of other feeds previously given, the soybean oilmeal
showed a value of 94.8 per cent that of 60 per cent protein
tankage.
“A summary of two trials on pasture shows that soybean
oilmeal produced as rapid gains and as much gain per unit of
feed as did tankage. Its value in these tests was 91.6 per cent
that of the tankage.
“As previously pointed out, the worth of raw soybeans
as a supplement to corn for pigs varied greatly, depending
upon the age of the pigs and the conditions under which they
were fed. For pigs in dry lot that were placed on feed at a
weight of approximately 50 pounds, soybeans were worth
$7.08 a ton. Assuming an 80 per cent yield of oilmeal from
soybeans, and considering only the saving in feed per unit of
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gain in live weight, the meal produced from a ton of beans
had a value of $37.92.
“For pigs on pasture that were started at a weight of
approximately 50 pounds, a ton of soybeans was worth
$25.00. Under the same conditions the meal produced from
an equal quantity of beans was worth $30.19. If the more
rapid gains produced and the elimination of the danger of
producing soft pork were taken into account, the differences
in values of the raw beans and of the soybean oilmeal would
be still greater.” Address: Ohio Agric. Exp. Station, Wooster,
Ohio.
3158. Wilbur, J.W.; Hilton, J.H. 1935. Soybeans and soybean
products for dairy cows. Proceedings of the American
Soybean Association p. 24-25. 15th annual meeting. Held
21-22 Aug. 1935 at Evansville and 23 Aug. at Lafayette,
Indiana.
• Summary: Contents: Introduction. Soybean oil meal–a
valuable protein supplement for dairy cattle (A table shows
that soybean oil meal is just as valuable as linseed oil meal
for milk and fat production, based on 3 feeding trials with
dairy cows). Fat content of milk affected by soybeans. Time
to harvest soybean hay (6 observations). Address: Dep.
of Dairy Husbandry, Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana.
3159. Turk, Kenneth L.; Morrison, F.B.; Maynard, L.A.
1935. The nutritive value of the proteins of corn-gluten
meal, linseed meal, and soybean-oil meal. J. of Agricultural
Research 51(5):401-12. Sept. 1. [23 ref]
• Summary: “Metabolism studies were conducted on
three growing wether lambs to determine the digestibility,
storage, and biological value of the proteins of soybeanoil, corn-gluten, and linseed meals. The experiment was
repeated, thus giving six determinations for each feed.”
Data for digestibility, nitrogen retention, and biological
value demonstrate the superiority of soya-bean oil meal. The
respective biological values are 72.8 for soybean-oil-meal
proteins and 67.7 for linseed meal proteins.
Note 1. Webster’s Dictionary defines wether (a term
first used before the 12th century) as “a male sheep castrated
before sexual maturity.” Note 2. This is the last (most recent)
English-language document seen that contains the word
“husbandman” with respect to livestock or poultry. Address:
1. Extension animal husbandman; 2. Animal husbandman
and head of dep. of animal husbandry; 3. Animal nutritionist.
All: New York (Cornell) Agric. Exp. Station.
3160. Wilgus, H.S., Jr.; Norris, L.C.; Heuser, G.F. 1935. The
relative protein efficiency and the relative vitamin G content
of common protein supplements used in poultry rations. J. of
Agricultural Research 51(5):383-99. Sept. 1. [26 ref]
• Summary: “The soybean meals were uniformly low in
vitamin G. There was no difference between the meals

produced by the hydraulic and the solvent process.
They possessed the same vitamin potency as the ground
soybeans.”
“The materials studied, listed in order of their vitamin G
potency, are as follows: Dried skim milk, 19; vacuum-dried
white fishmeal, 10; domestic sardine fishmeal, 9; meat scrap,
6; steam- and flame-dried white and menhaden fishmeals
and Asiatic sardine fishmeal, 5; soybean meal and ground
soybeans, 3; corn gluten meal and dried blood, 0.”
Note: The name “vitamin G” has become obsolete. It is
now called riboflavin (vitamin B-2) (Feb. 2008). Address:
1. Investigator in poultry nutrition. All: New York (Cornell)
Agric. Exp. Station.
3161. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1935. The wheat and flour situation
in China and Manchuria. 31(11):337-44. Sept. 9.
• Summary: Tables show: (1) “Manchuria: Production of
leading crops, 1925-1934.” The crops are wheat, soy bean,
millet, corn, and kaoliang. Soy bean production grew from
126.092 million bushels in 1925 to a peak of 196.948 million
bushels in 1930, then decreased to 146.716 million bushels
in 1935.
(2) “Manchuria: Average prices of the period NovemberFebruary for leading crops at Harbin, 1927-28 to 1934-35.”
The price increased from 86 cents per bushel in 1927-28
to a peak of 91 cents in 1928-29, to a low of 28 cents in
1931-32 and 1932-33, rising to 48 cents in 1934-35. Source:
“Statistical Yearbook, Chinese Eastern Railway, June 1932,
Since 1932-33, American Consular Reports, Harbin.”
(3) North Manchuria: Acreage, production and average
yield per acre of leading crops, 1925-1935. Soy bean
production grew from 73.516 million bushels in 1925 to a
peak of 117.393 million bushels in 1930, then decreased to
66.299 million bushels in 1934.
In the peak year of 1930, North Manchurian soy bean
production was about 60% of total Manchurian soy bean
production.
3162. Mumford, H.W. 1935. Re: Committee on Regional
Soybean Research Laboratory. Letter to W.L. Burlison
(Chairman), H.H. Mitchell, and Miss Sybil Woodruff,
University of Illinois, Urbana, Sept. 9. 1 p. Typed, without
signature (carbon copy).
• Summary: “I am asking you to serve as a committee–upon
which I expect to serve ex officio whenever possible–to
prepare for the Executive Committee of the Experiment
Station a reply to a letter received from Mr. [James T.]
Jardine, Chief of the Office of Experiment Stations, a copy of
which is attached.
“Because of the numerous proposals already in the
hands of the United States Department of Agriculture, it
will be desirable for the committee to act as promptly as
possible and without attempt to go into minute details. Your
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cooperation in this matter will be greatly appreciated.
“P.S. For the information of the committee I might
explain that Mr. Jardine’s letter is in answer to a letter which
the Director of the Experiment Station sent to Secretary
Wallace, requesting the establishment of a regional soybean
research laboratory. H.W.M. cc Executive Committee” [of
the experiment station].
Note 1. This is the earliest document seen (Feb. 2017)
concerning the U.S. Regional Soybean Industrial Products
Laboratory (although that exact term is not used; established
in March 1936, Urbana, Illinois).
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab.
Note 2. James T. Jardine (lived 1881-1954) was director
of the Oregon Agricultural Experiment Station just before
becoming chief of USDA’s Office of Experiment Stations.
His brother, William M. Jardine of Kansas, was secretary
of agriculture (1925-29) under President Calvin Coolidge.
Address: Dean, College of Agriculture, Univ. of Illinois.
3163. Kellogg, John Harvey. 1935. Re: Growing soy beans.
Making condensed soy bean milk and soy acidophilus milk.
Letter to Mr. William J. Morse, Bureau of Plant Industry,
USDA, Washington, DC, Sept. 16. 1 p. Typed, without
signature (carbon copy).
• Summary: “Thank you for your letter of September 5. I am
expecting to have 75 or 80 bushels of soy bean seed of the
78-day variety. I shall be glad to know if there will be any
demand for this seed and at what price.
“You may be interested to know that our company is
making a condensed soy bean milk which may be used either
as it comes from the can or with the addition of one or two
equal volumes of water according to the degree of richness
desired. If you care to have me do so, I will be glad to have
sent you a sample for your criticism and also a sample of
our soy acidophilus which we are using extensively and with
great profit.”
Source: Bentley Historical Library, University of
Michigan, Ann Arbor. J.H. Kellogg Collection, Box 2,
Correspondence.
3164. Gerlaugh, Paul. 1935. Soybean oilmeal in cattle
feeding rations. Grain & Feed Journals Consolidated
75(6):270. Sept. 25.
• Summary: In two sets of trials, soybean oilmeal performed
well. Address: Ohio Exp. Station.
3165. Bailey, L.H.; Capen, R.G.; LeClerc, J.A. 1935. The
composition and characteristics of soybeans, soybean
flour, and soybean bread. Cereal Chemistry 12(5):441-472.
Sept. Reprinted in Proceedings of the American Soybean
Association. 1935. Aug, p. 39-43. Condensed in Soybean
Digest. Dec. 1940. p. 4-5. [75 ref]

• Summary: Contents: Introduction. Acreage, production,
and price of soybeans in the United States (Table II shows
production in Manchukuo, Chosen [Korea], Japan, and the
Dutch East Indies from 1929-1934). Uses for soybeans
(incl. in ice cream, ice cream cones, candies, puddings, salad
dressings, sausage filler). Chemical composition of soybeans.
Processes for the removal of the bitter taste from soybeans.
Extraction of soybean oil (by hydraulic pressure, Anderson
expeller, or new European solvent process). Yield of oil and
meal from soybeans. The method of analysis of soybean
flour. Chemical composition of soybean flours: Soybean flour
output in the United States, minerals, carbohydrates, quality
of the protein, vitamins, lecithin and fats in soybean flour.
Soybean flour in the diet: Cost of protein and fat, calcium,
and carbohydrates in soybean flour. The use of soybean
flour in baking. Effect of enzymes of soy flour on bread:
Digestibility of soybean bread, increased absorption claimed
for soybean flour, cost of soybean bread. Conclusions.
“The most expensive food constituents are minerals,
vitamins, proteins, and fats. Soybeans flour is rich in all
of these food constituents and yet relatively cheap. The
moderate cost of soybean flour makes it possible for people
of small incomes to obtain the maximum of these essential
nutritional constituents required by the body which in the
form of other foods might be beyond their reach.”
“The first successful attempt to prepare a soybean flour
which would be free from the disagreeable beany taste,
which would remain fresh almost indefinitely (that is, not
develop rancidity), and which would retain, practically
unchanged, the original composition of the bean is described
in the Berczeller patent (1924). This process consists in
subjecting the cleaned soybeans to the action of saturated
steam for 10 to 15 minutes. The beans are then dried, cracked
in order to remove the hulls, and ground into flour. Such
flour has a sweet, pleasant, nut-like taste (a characteristic
of most flours obtained from soybeans which have been
subjected to a special beany-taste removing treatment) and
may be kept for many months without spoilage due to the
development of rancidity. A later patent (1932) issued to this
inventor consisted in subjecting soybeans (dry or soaked)
to steam distillation (see also Berczeller, 1933). In making
soybean flour by this process in this country, the beans used,
generally the yellow variety, are first treated to destroy
insects and insect eggs. The beans are then cleaned or freed
from impurities, washed to remove the dirt, and subjected
to the patented process. The beans are then dried and passed
through cutting machines and the hulls are removed by
aspirators and bolting machines. The cut beans are then
aerated with warm air and ground in a special air-cooled
mill, the fine flour being bolted through a special bolting
machine” (p. 446).
Soybean oil mills in ten U.S. states now have a total
annual crushing capacity of about 10 million bushels (p.
448).
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Tables show: (1) Acreage, production, and average price
per bushel of soybeans (1932-33, for 10 leading states and
the USA total). (2) Annual soybean production, in bushels,
in 5 countries (USA, Manchukuo, Chosen [Korea], Japan,
Dutch East Indies, 1929-34). (3) Chemical composition
of soybeans (minimum, maximum, and average). (4) Fat
and protein content of soybeans grown in 15 different
U.S. localities. (5) Mineral content of various legumes and
grains (air-dry basis). (6) Composition of the component
parts of soybeans (cotyledons, embryo, seed coat). (7)
Composition of many soybean flours. (8) Composition of
high fat, press cake, and solvent-extracted soybean flours.
(9) Composition of solvent-extracted soybean flour and
other legume flours (bean, pea, lentil). (10) Mineral content
of selected foods, incl. soybean flour. (11) Composition
of the mineral portion of grains and other seeds. (12) The
composition and the mineral and vitamin content of selected
foods. (13) Composition of selected foodstuffs. (14) Retail
cost of foods and their components [soybean flour is by far
the least expensive source of protein and calcium]. Formula
and method for making soybean bread (using 20% soybean
flour). Formula and method for making whole wheat bread.
(15) Composition of representative flours. (16) Composition
of representative types of bread. (17) Correlation of loaf
volume and urease content of soybean flour used in making
bread. Address: Food Research Div., Bureau of Chemistry
and Soils, USDA.
3166. Burlison, W.L. 1935. Recent developments in the
utilization of soybean oil in paint. Illinois Agricultural
Experiment Station, Circular No. 438. 8 p. Sept. Reprint of
an address delivered at the annual meeting of the American
Soybean Assoc., Aug. 1935. [11 ref]
• Summary: In Aug. 1930 the Illinois Agric. Exp. Station
started to investigate the use of soy oil in paints. “Today it
is estimated that in Illinois one out of ten farmers has one
or more buildings painted with ‘soybean oil paint’ (paint
containing any soy oil).”
3167. Hulbert, H.W.; Spence, H.L. 1935. Soybean
production in Idaho. University of Idaho, College of
Agriculture, Bulletin No. 218. 13 p. Sept. [1 ref]
• Summary: “Experiments started with the crop in 1914
at the University Farm, Moscow, and since continued
at frequent intervals have proven their [soybeans]
impracticability for such areas.” But soybeans are adapted
to the warmer areas of Idaho. The authors recommended
planting soybeans in rows like corn or navy beans, spacing
the crop in hills 20 to 24 inches apart and planting two seeds
to the hill. Address: Dep. of Agronomy, Univ. of Idaho,
Moscow, Idaho.
3168. Iowa Agricultural College, Extension Circular. 1935.
Feeding soybeans. No. 215. 24 p. Sept. Reissued, May 1940.

• Summary: The value of soybeans as hay, straw, silage,
and pasture, for feeding dairy and beef cattle, sheep, swine,
horses, mules, and poultry.
3169. Marlatt, Abby L. 1935. Soybean dishes: New & old.
Wisconsin Agricultural College, Extension Service, Special
Circular 7 p. Sept. Revised Feb. 1937. [1 ref]
• Summary: Contents: Introduction. Supplies satisfactory
proteins. Soybean flour useful. Soybeans good sources of
vitamins. Dry soybeans: Black soybean soup, Cream soybean
soup, Dry green soybeans, Yellow soybean souffle, Baked
soybeans, Soybean loaf. Green soybeans [green vegetable
soybeans]: Green soybean salad, Soybean perfection salad,
Canned green soybeans. Soybean meal: Muffins (dry
mixture), Yeast bread–soya flour, Yeast bread (2 loaves).
Soybeans in place of wheat and wheat products: Soybean
and buckwheat muffins, Soybean and corn meal muffins,
Corn meal, rice and soybean muffins, Soybean and barley
muffins, Spoon bread, Soya flour sponge cake, Muffins for
diabetics (wheat free), Salmon loaf (wheat free with soybean
flour), salmon croquettes, pie crust.
“Within the last two years the green soybean has been
grown in Wisconsin and found to be most palatable and
especially attractive in its clear emerald green color. The
bean grows in long pods from which it is shelled after the
whole pod is kept five minutes in boiling water. Then the
bean comes out easily when the pod is pressed. These beans
cook in from 10 to 15 minutes in boiling water and require
only salt and butter or salt and cream–being served as you
serve the small lima beans or the French haricot bean.”
Address: Wisconsin.
3170. McKee, Roland. 1935. Summer crops for green
manure and soil improvement. Farmers’ Bulletin (USDA)
No. 1750. 16 p. Sept. See p. 1, 7-8, 14.
• Summary: “The crops most commonly used for summer
green manure and soil improvement are alfalfa, red clover,
soybeans, cowpeas, velvetbeans, sweetclover, crotolaria,
and lespedeza. These are all legumes, which take nitrogen
from the air through symbiotic bacteria that are found in the
nodules on the roots” (Abstract).
“The use of summer crops for green manure is not
as common a practice as the use of winter crops for that
purpose. This is for the simple reason that the summer
season is the time when most cash crops must be grown.”
“Soybeans, cowpeas, and velvetbeans are used in rotations as
cash crops, as crops too turn under for green manure, and a
crops to grow in combination or intermixed with corn” (p. 1).
“There are four types of summer green manuring that
need to be considered.” “Where early fall seeding of lawns
can be practiced or is advised, a summer green-manure crop
of soybean, cowpea, or other legume can be used to prepare
the land to receive the grass seeding” (p. 7).
A photo (p. 8) shows corn interplanted with soybeans.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1187
“Soybeans and velvetbeans are commonly planted with
corn in this way in the Cotton Belt, and the practice is to be
recommended.”
On page 11 is a section on “Cowpeas.” The section
titled “Soybeans” (p. 14) states: “While the crop is grown
primarily for seed, it is used extensively for forage and soilimprovement purposes. In the United States, it is grown
mostly east of the ninety-ninth meridian or a line passing
through the middle of the Dakotas and south through central
Texas. When soybeans are used for a green-manure crop,
late-maturing varieties usually will give the largest yields;
when used as a regular crop in rotations varieties should
be selected that will give high yields of seed or hay as the
grower may desire. For green-manure, the crop should be
sown broadcast or in close drills, from 60 to 100 pounds of
seed being used per acre, depending on the size of the seed,
which varies with varieties.” Address: Senior Agronomist,
Div. of Forage Crops and Diseases, Bureau of Plant Industry
[USDA].
3171. Burlison, W.L. 1935. Re: Report on Regional Soybean
Research Laboratory. Letter to H.W. Mumford, Dean,
College of Agriculture, Univ. of Illinois, Urbana, Oct. 2. 1 p.
Typed, with signature on letterhead.
• Summary: “This is just a personal note regarding the
report of the Committee on the establishment of a Regional
Soybean Research Laboratory at the University of Illinois. In
this respect we want to pay tribute to Dr. H.H. Mitchell and
Doctor Sybil Woodruff in the preparation of the material. I
have never had any question about our (Footnote: The entire
staff) ability to cooperate, but am more confident than ever
that we can carry out such a project as a regional soybean
laboratory in the most satisfactory and enjoyable fashion.
“Doctor L.H. Smith has worked with the Committee.
He has been very helpful and I would like to recognize his
assistance in this sort message to you.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3172. Burlison, W.L. 1935. Re: Regional Soybean Research
Laboratory. Letter to H.W. Mumford, Dean, College of
Agriculture, Univ. of Illinois, Urbana, Oct. 5. 2 p. Typed,
with signature on letterhead.
• Summary: The cover letter states: “We are submitting,
herewith, the report of the Committee on the Proposed
Regional Soybean Research Laboratory.
“This report has been revised in accordance with your
suggestions and I think now it is ready for your further
consideration.
“Doctor Mitchell emphasizes the importance of calling
attention to the use of the money which is accumulating. It is
important that we arrange our budget so that we can use this
little extra fund for supplies and equipment, and some wages

if possible.”
The 1-page report, from Sybil Wooduff, H.H. Mitchell,
and W.L. Burlison (Chairman) (and signed by each), to H.W.
Mumford, dated 4 Oct. 1935, is titled “Report of Committee
on Proposed Research Program for a Regional Soybean
Research Laboratory.”
“Your committee appointed to consider a proposed
research program for a Regional Soybean Research
Laboratory at the University of Illinois wishes to present its
report for consideration. A preliminary statement in the way
of an introduction is first presented. This is followed by Part
One which deals with a full-rounded, coordinated program
on soybean research under the title of ‘A comprehensive
soybean research program.’ This part is organized under the
following sections:
“I. Production and breeding. II. Physiology and
pathology. III. Chemistry. IV. Utilization as feed and food. V.
Technology. VI. Economic aspects.
“The committee had no thought that all these phases
could be attacked immediately, but a full outline is presented
in order to give a clear picture of a full-rounded research
program on soybeans.
“Part Two is entitled ‘Proposals for the first year’s work
of the regional soybean research laboratory’”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3173. Horvath, A.A. 1935. Soya flour is miller’s best friend.
American Miller 63(10):36-37. Oct.
• Summary: “Will admixtures of soya flour help save the
day for wheat flour millers? Here’s an answer.” Per capita
consumption of wheat flour has declined by more than 21%
from 1904 to 1923. The main reason has been a decline
in the total food requirement per capita. “The best way
to sustain and promote the consumption of wheat in the
United States consists in shifting the wheat products from
the class of energy producing foods to a level of full value
foods. This can be easily done by the incorporation of a
certain percentage of whole soya flour into the existing
wheat products, such as bread, macaroni, etc.” Contains two
formulas for “soya bread.” Address: Chemist, Agric. Exp.
Station, Univ. of Delaware.
3174. Horvath, A.A. 1935. La utilización industrial de la soja
en los Estados Unidos [The industrial utilization of soy beans
in the United States]. Industria y Quimica (Buenos Aires,
Argentina) 1(2):33-37. Oct. [6 ref. Spa]*
Address: Agric. Exp. Station, Newark, Delaware.
3175. Kennedy, L.W. 1935. Future soybean development
discussed at convention. Purdue Agriculturist (Indiana)
30(1):5. Oct.
• Summary: Discusses the 15th annual meeting of the
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American Soybean Association, which was held on 2123 Aug. 1935 in Indiana. The Association is headed by
K.E. Beeson of the Purdue University Dep. of Agriculture
Extension. Dr. G.H. Cutler of the Purdue Agronomy Dept.
was a prominent speaker. Henry A. Wallace, Secretary of
Agriculture, was the principal speaker at the afternoon
meeting. Address: Class of 1936.
3176. Wilbur, J.W.; Hilton, J.H.; Hauge, S.M. 1935. The
effect of soybeans in the rations of dairy cows upon the
vitamin A value of butter. J. of Dairy Science 18(10):661-65.
Oct. [6 ref]
• Summary: When cows were fed soybeans, the vitamin A
content of the butter produced decreased markedly. Soya
beans suppress the transference of vitamin A from the ration
to the milk, but a fairly high vitamin A content may be
maintained in butters by feeding roughage of high vitamin
A potency with a soya-bean ration. Address: Dep. of Dairy
Husbandry and Research Chemical Lab., Purdue Univ. Agric.
Exp. Station, Lafayette, Indiana.
3177. Cooper, H.P. 1935. Magnesiamangelerscheinungen an
Baumwolle, Mais, Sorghum, Kuherbse, Sojabohne und Wein
[Symptoms of magnesium deficiency in crops: Cotton, corn,
sorghum, cowpeas, soybeans and vines]. Ernaehrung der
Pflanze (Die) 31(21):374-75. Nov. 1. [Ger]
• Summary: Six photos show healthy and deficient leaves of
these plants. Address: Clemson Agric. Exp. Station, South
Carolina.
3178. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1935. Oils and oilseeds: Manchuria
has larger soybean crop. 31(19):632-33. Nov. 4.
• Summary: “The 1935 production of soybeans in Manchuria
is estimated at 4,409,000 short tons compared with the final
estimate of 3,689,000 tons in 1934, according to a report
received from Acting Agricultural Commissioner F. J.
Rossiter in Shanghai.”
3179. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1935. Agriculture in the Canadian
trade agreement. 31(22):733-59. Nov. 25. See p. 741, 749.
• Summary: In a table titled “Canada: Concessions granted
to the United States on agricultural products. 1935” (p. 741),
one row reads: Commodity: Soybeans. Unit of duty: ad
valorum and per lb. Duty in 1929: 25¢ per bushel. Present
duty to the United States: 25¢. New duty to the United
States: free. Approximate reduction: 100%. Imports from
United States, fiscal year ended March 31. 1930: -. 1935:
$2,000.
The section titled “Other products” (p. 749) basically
repeats the information given in the table.
3180. Vernal Express (Utah). 1935. Soy bean raising to be

tested in Uintah [Uinta] Basin. Nov. 28. p. 1.
• Summary: “A test to determine the adaptability of soy
bean raising in the Uintah Basin is to be made this year
in an experimental way, the result of an offer of the U.S.
Department of Agriculture to furnish seed for the tests.
“Gus P. Blackham secretary of the Salt Lake chamber of
commerce, initiated the plan when he wrote the department
asking such help for eastern Utah farmers.”
“There is no doubt that some of the many varieties of
soy beans will thrive in this section and thereby become a
stable [sic, staple] crop.”
The Uinta Basin and Mountains are located in
the northeast corner of Utah and are part of a larger
physiographic area known as the Colorado Plateau Province.
3181. Dickey, J.B.R. 1935. Soybeans in Pennsylvania.
Pennsylvania State Agricultural Experiment Station, Leaflet
No. 36. Nov. *
3182. Newlander, J.A. 1935. The digestibility of artificially
dried roughages. Vermont Agricultural Experiment Station,
Bulletin No. 400. 12 p. Nov.
• Summary: Soybean hay was fed to cows. The digestibility
of various artificially dried roughages was determined. In
soybean hay, the percentage of digestible crude protein was
9.00 and the percentage of total digestible nutrients was
71.43. Address: Burlington.
3183. Kellogg, John Harvey. 1935. Re: Growing and canning
shell soy beans. Making condensed soy milk and soy
acidophilus milk. Letter to Mr. William J. Morse, Bureau of
Plant Industry, USDA, Washington, DC, Dec. 9. 3 p. Typed,
without signature (carbon copy).
• Summary: “We have been doing some experimenting this
year with growing and canning shell soy beans. I am having
a couple of cans sent you so you can see what our product is
like. We think it is very fine. The few thousand cans we put
up went off like hot cakes.
“We are thinking of doing rather extensive planting this
year. We shall not have any seed to sell but may need to buy
some more seed.
“Here are some points on which I should like
information: 1. Do you know of anyone in this country who
is putting up shell soy beans? 2. Are shell soy beans canned
in Japan and China, and if so can they be purchased there
and brought to this country?...”
“I should also be glad to know if you have other
varieties of shell beans of good quality with a growing period
of about the same length.
“I am also having sent to you samples of our condensed
soy milk. Diluted with two or three times its volume
of water, it is, I think you will agree, a very palatable
product. We supply this to people who are interested in soy
acidophilus milk and willing to take the trouble to make it at
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home. We supply them with the culture. They simply put the
condensed milk into a clean fruit jar, add hot water, let it cool
to body temperature and then add the culture and wrap it up
in a blanket and set it on the kitchen table and the next day
the buttermilk is ready.
“Soy milk produces a much more vigorous growth of the
bacillus acidophilus than does cow’s milk. The organism is
more than twice as large and it grows twice as fast and does
not require the long training, 25 to 30 transfers, required
when cow’s milk is used for the culture medium. In other
words, the bacillus acidophilus seems to like vegetable
products for a culture medium better than animal.
“I shall be glad to know how you like the milk. If you
would like to try making it at home, I will have some more
cans and cultures sent to you. The process is so simple
any housewife can do it. Slight contamination occurs, of
course, but by using a large inoculum this does not matter
for the first culture; but a fresh pure culture has to be used
every time. If an attempt is made to make a culture from a
home made culture it will be likely to fail because of the
contamination likely to occur.
“Thanking you in advance for any information you may
be able to give me, I remain, dear Sir, Very sincerely yours,
“P.S. Soy acidophilus milk has become so popular at
my institution here that dairy milk rarely appears on the
table. Everybody likes the soy milk better, and of course
when people have been properly informed they want the
soy acidophilus milk to change their flora and to get rid of
intestinal putrefaction and to encourage bowel action. The
effect of the soy acidophilus milk in this particular is very
remarkable. In cases of very chronic constipation I have
observed complete recovery with two or three normal bowel
actions daily.
“The Canadian quintuplets are taking soy acidophilus
milk at every feeding and have been doing so since last
September when they had an attack of bowel trouble which
disappeared as soon as they began taking the soy acidophilus
milk which I sent them and have supplied to them ever since.
“I am accumulating evidence to the effect that the soy
bean encourages the growth of the protective organisms
in the human intestine to a very pronounced degree and
by producing acids not only prevents putrefaction but
encourages bowel action.
“I think every effort possible ought to be made to spread
information among the people respecting the value of the soy
bean, which I am sure is some time destined to become one
of the most important staple foods in this country as well as
in China and Japan.
“Here is another question: One of the difficulties in the
way of the soy shell bean business is the expense of picking
from the vines and shelling the pods. Do you know of any
machinery that is used for either of these purposes?”
Note 1. This is the earliest English-language document
seen (June 2009) that uses the term “shell soy beans” to refer

to shelled green vegetable soybeans.
Note 2. This is the earliest document seen (June
2009) that mentions machinery or equipment for picking /
harvesting or shelling green soybeans in the pods. However
it only asks a question about this machinery.
Source: Bentley Historical Library, University of
Michigan, Ann Arbor. J.H. Kellogg Collection, Box 2,
Correspondence.
3184. Harijan. 1935. More about soya beans. 3(46):366-68.
Dec. 28. [1 ref]
• Summary: Mahadev Desai introduces the article by stating,
“A friend who is now in America has brought together the
following article information about soya beans collected
by him from books and various institutions.” Much of the
information apparently came from the Bureau of Home
Economics, Washington, DC. Under the subtitle “Soybean
and soybean products for table use,” it discusses the
nutritional composition of soybeans, green soybeans and
their varieties (including Hahto and Easy Cook [Easycook],
with 3 recipes including ones for salted soya beans [soy
nuts], and whole dry soya beans used in soup), soybean
sprouts, soybean flour, soya bean sauce, soya bean milk,
and soya bean cheese (to fu). Details of how each food is
prepared are also given. Continued in Harijan on 4 Jan. 1936.
Address: India.
3185. Chemical and Metallurgical Engineering. 1935. Safety
and soy beans. 42(12):650-51. Dec.
• Summary: “With the 1935 soy bean crop almost twice
as large as that in 1934, in many rural communities plans
are being laid for the erection of soy bean extraction
plants... Therefore, it is important that the recent warning
concerning hazards involved, issued by the Bureau of
Chemistry and Soils, U.S. Department of Agriculture, be
brought emphatically to the attention of prospective soy bean
processors.” There are dangers of explosions from hexane or
other flammable solvents, and from the dust that results from
grinding.
3186. Hilton, J.H.; Hauge, S.M.; Wilbur, J.W. 1935. The
vitamin A activity of butter produced by cows fed alfalfa
hay and soybean hay cut in different stages of maturity. J. of
Dairy Science 18(12):795-800. Dec. [10 ref]
• Summary: “Comparisons were made of the vitamin A
value of artificially dried and field cured alfalfa and soybean
hay, cut at two different stages of maturity.” “Alfalfa plants
contain greater vitamin A potency than do soybean plants.”
Address: Dep. of Dairy Husbandry and Research Chemical
Lab., Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
3187. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1935. Soybean
variety experiment, 1930 to 1935, inclusive. No. 1-35.
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Undated.
• Summary: “Beginning in a small way in 1925, the
production of soybeans for seed in the rice growing section
of Arkansas has taken on the characteristics of a major
industry. Because of having available machinery for the
work, this section is becoming the commercial center of
bean production for this state. In Arkansas, Prairie and
Lonoke counties, the estimated 1935 soybean crop occupied
35,000 acres, the most of which were harvested for beans.
To a greater extent than ever before, the soybean producers
harvested with some type of combined harvester-thresher.
“Throughout the fall of 1935 many cotton seed oil mills
were crushing soybeans as a supplement to their regular
operations. One mill in Memphis [Tennessee] was reported
to have crushed several hundred car-loads of yellow beans
which they shipped in from Illinois. Many other cotton seed
crushers were showing great interest in the soybean crop of
Arkansas and other southern states.”
“Results in 1935 do not differ materially from the
findings of previous years. Some of the leaders in beans
yields are Mamloxi, White Biloxi, Mammoth Yellow,
Mammoth Brown, Arksoy, Tokio, Biloxi, and Laredo. Of
these, there is a definite seed demand for Laredo, Mamloxi,
Tokio, Biloxi, Mammoth Yellow and Mammoth Brown. For
hay production Otootan, a bean with excellent quality of
hay but relatively late in maturity, is the outstanding variety.
Other good yielders of high quality hay are Laredo and
Chiquita. Heavy-stemmed varieties that give a good tonnage
of coarse hay include Biloxi, White Biloxi, Mamloxi and
Loxitan.”
A table (1935-A) gives data on the following soybean
varieties (in approximately descending order of average
seed yield for 6 years): “Mammoth Brown, Delta 6677,
Delsta 6676, Mammoth Yellow, Biloxi, Mamredo 607,
Laredo, Tanloxi, Mamloxi 6114, Delnoshat 6679, Southern
Prolific, Virginia, Ozark 37272, Chiquita, Wilson, Midwest,
Otootan, Morse, Loxitan, Manchu, Illini, Ito San, Green
Mung, Arksoy, Tokio, Peking, White Biloxi, Sel. No. 91425,
Norredo [black seeded], King-wa [Kingwa], New Deal.”
For each variety is given: Yield (bushels per acre)
in 1935. Average seed yield for 6 years. Tons of hay per
acre: For 1935, average for 6 years, and rank for 4 or more
years. Color of beans. Relative maturity (from early to late).
Character of hay (fine, medium, or coarse).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
3188. Hughes, Harold De Mott; Henson, Edwin Ray. 1935.
Crop production–principles and practices: A handbook of
information for the student of agriculture. New York, NY:
The Macmillan Co. x + 816 p. Illust. 25 cm. [40 soy ref]

• Summary: This book is copyrighted 1930; it is a 4th
printing of the original 1930 edition.
Harold Hughes lived 1882-1969. Edwin Henson lived
1896-. Address: 1. Prof. of Farm Crops, and Chief in Farm
Crops, Iowa State Agric. Exp. Station; 2. Assist. Prof. of
Farm Crops. Both: Iowa State College, Ames, Iowa.
3189. Miller, Ernest I. 1935. Soy beans: A partial
bibliography. Knoxville, Tennessee: Tennessee Valley
Authority, Technical Library. 16 + xii p. Unpublished
manuscript. Mimeographed. Index. 28 cm. [248 ref]
• Summary: Contents: I. Culture. General. Varieties. Culture:
General, states and regions. Harvesting. II. Utilization. Feeds
and feeding. Fertilizers. Industrial: General, human food, oil.
Composition and analysis. Patents. Addenda (22 references,
in addition to the 226 references in the basic bibliography).
Author index. Index to experiment station and Department of
Agriculture publications, listed alphabetically by state.
Page iii states that this bibliography has drawn on the
four earlier bibliographies: (1) Piper, C.V.; Morse, W.J. 1923.
The soybean. McGraw-Hill. 1923. p. 288-310. (2) Seattle
Public Library, Technology Division. 1930. Bibliography on
soybeans. (3) U.S. Bureau of Agricultural Economics. 1931.
The soybean industry in the United States. Compiled by
M.I. Herb. (4) USDA Bureau of Chemistry and Soils, Food
Research Div. 1933. Partial list of references on soy beans
and soy bean products. 3 p. Address: Reference Librarian,
Technical Library TVA, Knoxville, Tennessee.
3190. Mumford, H.W. 1935. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 47:1-287. For the year
ended June 30, 1934.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Value of forages for
adjusting acreage varies (p. 26-27; Timothy, red clover,
alfalfa, and soybeans are compared in a rotation of corn,
oats, and wheat). Study aims to find forage crop for every
need (p. 41-42; “Soybeans seeded with Sudan grass reduced
chinch bug damage to a minimum”). Seed-type soybeans
yield more hay and seed (p. 43-44; “Over a 5-year period the
Dunfield yielded 3.59 tons of hay an acre; the Mansoy, 3.53
tons; and the Manchu, 3.36 tons. All of these are seed-type
beans. The Kingwa [black seeded] and Peking, both hay
types, yielded only 3.29 tons and 3.21 tons respectively.”
Illini produced 3.16 tons of hay per acre. In a 10-year test
for seed yield at Urbana, the winner was Illini at 38.9 bu/
acre). Soybean yield factors are apparently heritable (p.
44-46; “Soybeans of high oil content are demanded by
processors, while large yields of seed are demanded by the
grower”). Maximum soil improvement sought for soybean
crop (p. 47; “Where corn follows soybeans, tests prove that
soybeans may be plowed under most satisfactorily at a date
in the fall before many leaves have been lost, but when the
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plant has made its maximum growth. The seed in the pods
should be completely developed”). New crops and new uses
relieve surplus problem (p. 69-70; “Extensive studies on the
use of soybean oil in paints were continued with promising
results”).
Livestock investigations: “Toasting” soybean oil meal
lowers palatability (p. 73-75; Tests were made “to determine
the relative feeding value of soybean oil meals manufactured
in different ways. The cattle making the largest gains
were those fed meal produced at the lowest temperature”).
Soybean meals better than ground beans for chicks (p. 11315). Dairy cattle can utilize lespedeza straw to advantage (p.
135-36; Compared with soybean hay. Although cows refused
23.1% of their soybean hay {compared with 10.0% of
lespedeza hay}, they yielded more daily milk per cow {35.5
vs. 33.5 lb} but made less daily weight gain per cow {0.08
vs. 0.37 lb}).
Entomology investigations: Safety of soybeans being
guarded by insect surveys (p. 142; Soybean plantings were
vastly increased in 1934 as a result of the drouth and chinch
bug situation. Protection of this comparatively new crop
from insects is made possible by annual surveys which the
Illinois Natural History Survey conducts in cooperation with
the Univ. of Illinois Department of Agronomy).
Agricultural economics investigations: Guides to lower
grain costs are found in studies (p. 178-79; In 1933, soybeans
that were harvested using a combine cost $15.05 per acre.
The yield was 23.0 bu/acre. So the cost per bushel was
$0.65. This compared with $0.41 for corn and $0.48 for oats
and $0.61). Three-year figures show soybean costs being
lowered (p. 179-80).
Home economics investigations: Many varieties of
soybeans have promise as foods (p. 255; Sybil Woodruff
has studied the palatability of a large number of soybean
varieties. Several varieties, including the popular Illini and
a variety found in September to be very palatable as a green
vegetable, were tan or ivory in color). Address: Dean and
Director of the Station, Urbana, Illinois.
3191. Sweeney, O.R.; Arnold, Lionel K. 1935. Processing the
soybean. 2nd ed. Iowa State College, Engineering Extension
Service, Bulletin No. 103. 59 p. 28 cm. (Ames, Iowa). First
published in 1929. Official publication, Vol. 34, No. 14. 4
Sept. 1935. [42 ref]
• Summary: This is a revised version of the original 1929
bulletin. Contents: 1. The soybean and the farm problem:
Characteristics of the soybean, uses of the soybean, soybeans
in Iowa, the soybean and the nitrogen problem, the soybean
and the protein problem, the soybean and the vegetable
oil problem. 2. Methods of producing soybean oil: The
hydraulic press method, the Anderson Expeller method, the
solvent extraction system (stationary, large-scale Soxhlet
type, rotary, continuous [Hansa Company, Ford Motor Co.],
extraction solvents incl. trichloroethylene). 3. Plant design. 4.

Production costs: Operating costs, calculation of costs. “The
authors have endeavored to present the philosophy of small
plants located close to the grower of the beans who would
also be the buyer of the meal at a price not loaded by high
freight costs. The farmer would thus retain on the farm the
protein portion of the bean with its high feed and fertilizer
values.”
Page 39 notes: “A continuous process said to be suitable
for a small scale plant is being experimented with by the
Ford Motor Company. In this process the flaked beans are
fed into the bottom of a pipe set at a 10 degree angle and
fitted with a screw conveyor. The flaked beans are moved
through the pipe against the solvent, which flows in at about
halfway between the upper and lower end. The upper end
of the pipe forms a steaming chamber where the solvent
is vaporized off. A similar process has been patented by
Flumerfelt.”
Photos show: (1) Experimental hydraulic press. (2) An
Anderson Expeller.
Table 31, titled “U.S. soybean oil mills” (p. 55), lists 22
establishments that “are, or have been, processing soybeans
for the production of soybean oil: Archer-Daniels-Midland
Co., Minneapolis, Minnesota. The Chicago Heights Oil
Co., Chicago Heights, Illinois. The East St. Louis Cotton
Oil Co., East St. Louis, Illinois. The Eastern Cotton Oil
Co., Elizabeth City, North Carolina. The Elizabeth City
Oil and Fertilizer Co., Elizabeth City, North Carolina.
Falk and Co., Carnegie, Pennsylvania. W.F. Fancourt and
Co., Philadelphia, Pennsylvania. Ford Motor Co., Detroit,
Michigan. Funk Bros. Seed Co., Bloomington, Illinois.
Wm. O. Goodrich Co., Milwaukee, Wisconsin [subsidiary
of ADM]. W.R. Grau and Co., New York, New York. The
Havens Oil Co., Washington, New Jersey. National Oil
Products Co., Harrison, New Jersey. The New Bern Cotton
Oil and Fertilizer Mills, New Bern, North Carolina. The
Peru Products Co., Peru, Indiana. Wm. H. Scheil, Inc., New
York, New York. Soybean Products Co., Cedar Rapids,
Iowa. Spencer Kellogg and Sons, Inc., Des Moines, Iowa.
The A.E. Staley Co., Decatur, Illinois. Standard Soybean
Processing Co., Centerville, Iowa. Welch, Holme and Clark,
Inc., New York, New York. The Winterville Cotton Oil Co.,
Winterville, North Carolina.” Address: Iowa State College,
Ames, Iowa.
3192. USDA Bureau of Agricultural Economics. 1935.
Handbook of official United States standards for soybeans.
Effective September 3, 1935. Washington, DC: U.S.
Government Printing Office. 20 p. Form HFS-1663.
• Summary: Contents: Promulgation of standards.
Definitions. Classes of soybeans. Grade requirements.
Important features of official United States soybean
standards: Class designations, grades, grading factors.
Application of official United States soybean standards.
Federal soybean inspection service: Federal-state inspection,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1192
qualifications of inspectors, federal soybean inspection
certificates, methods of inspection, methods of sampling,
soybean triers (probes), appeal inspection, who receives
certificates, fees and charges, how to obtain inspection.
Address: Washington, DC.
3193. Kingsley, Ellen J. 1935? Soybean and soybean
products for table use. Washington, DC: Bureau of Home
Economics, USDA. 17 p. Undated. Mimeographed
unpublished manuscript.
• Summary: Contents: Introduction. Green soybeans. Dried
soybeans. Soybean sprouts. Soybean flour. Soybean milk.
Soybean curd [tofu]. Soybean mash [okara].
For example: The section on Soybean curd (p. 9-13):
General instructions for making soybean curd from soybean
milk. Method using vinegar. Method using fermentation (like
cream cheese in texture). Recipes: Croquettes. Chop suey.
Omelet. Hard-cooked eggs with soybean curd. Soybean curd
sauce on rice. Soybean curd sauce. Soybean rabbit. Soybean
curd and vegetable salad. Stuffed pepper rings. Salad with
soybean curd. Pie with soybean curd. Cookies with soybean
curd. Spoon bread with soybean curd. Fried mush with
soybean curd.
Note 1. This mimeographed document consists mostly
of recipes.
Note 2. A stamp shows that this undated publication was
received by USDA’s National Agricultural Library on 1 Nov.
1935. Address: Under Scientific Aid, Foods and Nutrition
Div., United States Department of Agriculture, Bureau of
Home Economics, Washington, DC.
3194. Harijan. 1936. More about soya beans. 3(47):371-72.
Jan. 4. [1 ref]
• Summary: Continued from the last issue: Discusses
Soybean oil and soybean cake. Gives an analysis (provided
by the USDA Bureau of Chemistry and Soils) of the
nitrogen, ammonia, phosphoric acid, and potash content
of soybean seeds, soybean cake (expressed and solvent
extracted), and cotton seed cake. Address: Poona, India.
3195. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1936. Late cables: Manchurian
soybean crop. 32(1):2. Jan. 6.
• Summary: The 1935 crop is poor. About 30% of the crop
is unfit for export due to excessive moisture. “Low-quality
beans are being bought at discount by oil mills.” Source:
“Acting Agricultural Commissioner F. J. Rossiter, Shanghai,
January 3, 1936.”
3196. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1936. Manchurian soybean
situation. 32(3):80-86. Jan. 20.
• Summary: Contents: Introduction. Quality of the crop.
Prices. Destination of exports. Domestic consumption.

Outlook for soybean production. Review of the 1934-35 crop
year.
Tables show: (1) Soybeans: Area and production in
Manchuria, 1929-1935. Production has fallen since a peak of
5,908,493 tons (of 2,000 lb) in 1930. Sources: SMR [South
Manchuria Railway] Crop Estimates for 1929 to 1932. The
Manchurian Agricultural Crop Investigation Association
1933 to date.
(2) Soybeans in Manchuria, 1929-30 to 1935-36: For
each year has six columns: Production. Carry-over from
last crop year. Total supply. Exports. Carry-over end of crop
year. Home consumption and seed. Source: Shanghai Office,
Foreign Agricultural Service.
(3) Soybeans and products: Exports from Manchuria
1929-30 to 1934-35. For each crop year (Oct. to Sept.) has
five columns: Soybeans, soybean meal and cake, soybean oil,
total exports. Total exports reached a peak of 4,749,958 tons
(of 2,000 lb each) and have been decreasing since. Sources:
“Compiled in Shanghai office, Foreign Agricultural Service
from Chinese Maritime Customs Quarterly Trade Returns
1939-30 to 1931-32; American Consular Reports, Dairen,
1932-33 to 1934-35.”
(4) Soybeans and products: Exports from Manchuria,
by countries, 1931-32 to 1934-35. Countries: Europe, Japan,
China, United States, Others, Total. Europe is the leading
importer of soybeans from Manchuria, Japan of [soy] bean
cakes, and China of [soy] bean oil.
(5) Soybean and products: Average monthly prices at
Dairen in silver yen and United States currency, Oct. 1932
to Nov. 1935. Source: Finance and Commerce (a Shanghai
weekly trade journal).
3197. Mumford, H.W. 1936. Re: Regional soybean
laboratory. Letter to W.L. Burlison, H.H. Mitchell, and Miss
Sybil Woodruff, University of Illinois, Urbana, Jan. 23. 1 p.
Typed, without signature (carbon copy).
• Summary: “Doctor Knight, Chief of the Bureau of
Chemistry and Soils of the U.S. Department of Agriculture,
Doctor Jardine, Chief of the Office of Experiment Stations,
and Mr. Richey, Chief of the Bureau of Plant Industry have
asked the directors of the Corn-Belt States to confer with
them in Chicago on February 7, with reference to a regional
soybean laboratory.
“Apparently the location of this laboratory has not been
settled, only that there is to be such a laboratory. Doctor
Knight is expecting that the directors of the various stations
will come prepared to say what facilities the experiment
stations are in a position to offer should the laboratory be
located at one of the institutions. Incidentally, it will be asked
what facilities including funds, equipment, and personnel are
now being used in such research at the various institutions. I,
therefore, will appreciate it if your committee will set up in
brief such information as may be available bearing on these
two topics. I would prefer to have such facilities as we may
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have to offer understated rather than overstated, as I have no
desire to overurge the location of the laboratory here.
“I shall appreciate your continued cooperation in this
matter.
“cc Professor Rusk, Miss Wardall”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Dean, College of
Agriculture, Univ. of Illinois.
3198. Banks, G.H. 1936. Arkansas soybeans in 1935. East
Arkansas Record (Helena, Arkansas) 5(138):2. Jan. 28.
Soybean section.
• Summary: “The All-American triple-threat footballers have
gone into eclipse until next September, so we will take time
out for a discussion of a ‘triple-purpose’ friend of the farmer,
the widely-distributed but little-known soybean. Some crops
are grown for cash income, others for feed for livestock, and
still other crops to build up the soil. The soybean combines
all these three functions in one crop.
“In every country of Arkansas some farmers grow
soybeans, either alone or planted with corn or grain sorghum.
A great majority of these cut the beans for hay, or turn the
stock into the field to eat the beans. A smaller number turn
under the soybean plants as green manure to build up the
humus and nitrogen content of the soil. Mostly acreages
devoted to soybeans are in small units, and very few of the
growers save their own seed.
“On Grand Prairie, and in some sections of the Arkansas
and Mississippi River Delta, farmers are growing beans for
harvest and using them as a cash crop to supplement rice
and cotton. Many rice farmers use the binder and thresher
method, but there were at least thirteen combined harvesterthreshers in operation on Grand Prairie in the fall of 1935,
mostly in Arkansas and Prairie counties.
“The rice farmers have been at the commercial soybean
business the longest and Stuttgart has become a nationally
recognized source of planting seed. The estimated 1935
acreage on Grand Prairie rice farm was 30,000 acres, of
which about half was cut for hay or turned under, and the
other half harvested for beans. The soybean fits into the riceland rotation as a crop to clean up the land from obnoxious
weeds and grasses, hence the general practice is to plant
in rows and keep cultivated. Commercial inoculations are
almost universally used, in order to get the most benefit of
the nitrogen-storing bacteria.
“The Rice Branch Experiment Station of the University
of Arkansas College of Agriculture has conducted numerous
experiments with soybeans. Based on a six-year average, the
best bean for high quality fine-stemmed hay are Otootan,
Laredo and Chiquita. Coarse-stemmed but making a good
tonnage are the White Biloxi, Biloxi and Mamloxi. The
Virginia variety has the merit of being early and of good
quality, but has ranked nineteenth out of twenty-five varieties

in total hay produced over the period of 1930-35 inclusive.
For bean production, high yielding honors go to Mamloxi,
White Biloxi, Mammoth Brown, Delta 6677, Biloxi and
Laredo.”
3199. East Arkansas Record (Helena, Arkansas). 1936.
Program arranged for soybean meet: Number of prominent
speakers are billed to address gathering of farmers and mill
men Tuesday, at Paramount. Hundreds expected to attend
meeting to discuss growing of beans as companion crop for
cotton. 5(138):1. Jan. 28. Soybean section.
• Summary: The banner headline proclaims that this meeting
will be held on Tuesday in Helena at the Paramount theater.
It has been organized by J.J. White, county agent and
chairman of the Phillips County Chamber of Commerce
agricultural committee. Invitations have been sent to almost
1,000 prominent planters throughout the eastern half of
Arkansas.
Among the many prominent speakers, Heartsill Banks,
director in charge of the University of Arkansas experimental
farm station near Marianna will discuss “Growing of
Soybeans.” Dr. H.H. Rightor, prominent speaker of Phillips
county, will speak on “Increase in Soybean Production.”
Harry Wadsworth, manager of the Helena Cotton Oil Mill
will tell of the “Possibilities for Marketing Soybeans.” Miss
Ruth Mayo, county home demonstration agent, will talk on
“Soybeans as a Food Crop.”
3200. Flour & Feed. 1936. Three days of celebration opens
soybean meal plant [Old Fort Mills, Inc., at Marion, Ohio].
36(8):27. Jan.
• Summary: The “new soybean meal plant is now complete
and running day and night. The affair was a gala one for
Pete Turner and Gus Holland, the principal owners. There
were banquets, brass bands, inspection of the plant, speeches
by Paul Gerlaugh, Ohio Agricultural Experiment Station,
Wooster, Ohio, and a dozen others. The Marion Star gave
much attention to the festival and published much news
matter along with illustrations.”
Peter Turner, the president and treasurer, has been
identified with the feed industry for 15 years. He was
formerly general sales manager at Allied Mills, which has
plants throughout the eastern half of the United States with
headquarters in Chicago, Illinois. Gus A. Holland was also
formerly associated with Allied Mills in the capacity of
general advertising and sales promotion manager. He also
has spent 15 years in the commercial handling of soybeans.
The new plant, located on North Grand Avenue, has just
begun operation.
3201. Gerlaugh, Paul. 1936. Soybean oilmeal for livestock.
Flour & Feed 36(8):26. Jan.
• Summary: “It is good fortune for the livestock feeders to
have the quantity of soybean oilmeal greatly increased. It is a
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wonderful feed–perhaps no other source of vegetable protein
is better.” Address: Ohio Agric. Exp. Station, Wooster, Ohio.
3202. Price, David J.; Brown, Hylton R. 1936. Glidden
soybean plant explosion. National Fire Protection
Association Quarterly 29(3):233-40. Jan.
• Summary: A detailed description. Contents: Introduction.
Description of plant. Description of process (in solvent
extraction plant, lecithin plant, and protein plant). Story
of the explosion. Conclusions of the investigation. Ten
recommendations for explosion prevention.
This explosion caused the death of 11 men and injured
45 others at the soybean processing plant of the Glidden
Company in Chicago, Illinois. It occurred on Monday, Oct.
7, 1935, at 11:38 a.m. at 1845 North Laramie Ave. in the
processing section of the plant, which was almost totally
destroyed. “Considerable glass was broken in surrounding
residences and business properties.” The plant, which made
soybean oil, meal, protein, and lecithin, had a capacity
of about 4,000 bushels/day of soybeans. “The extraction
unit had been shut down for about 4 weeks awaiting the
new crop of beans and this period was used for making
repairs, improvements, painting, and general overhaul of
buildings and equipment.” Hexane was the solvent used.
“About three hours after the plant was started some of the
employees detected an odor of gas, and one of the foremen
of the Protein Department was on his way to report this to
the manager when the explosion occurred.” The “consensus
of opinion is that it was an explosion of gas.” A diagram
shows a top view of Glidden’s soybean processing facilities
in Chicago. Photos show: (1) A street-level view of the
wreckage after the explosion. (2) An aerial view of the
wreckage.
Adapted as “Explosions reveal hazards of soybean
processing” in National Safety News 33(3):19-21. March
1936. Address: Chemical Engineering Div., Bureau of
Chemistry and Soils, USDA.
3203. Price, David J. 1936. A rural soybean plant explosion.
National Fire Protection Association Quarterly 29(3):24043. Jan.
• Summary: A detailed description. Contents: Introduction.
Description of plant. Story of the explosion. Cause of the
explosion. Nine recommendations for rural community unit
installations.
On 22 Oct. 1935, at about 3:00 in the afternoon, an
explosion occurred in the soybean oil extraction unit, owned
and operated by Varnum Parish, Jr., in Momence, Illinois.
The owner and his assistant were killed, and two others were
injured. “The unit was one of the first installations of this
type on a rural community basis to be installed and operated
in this section of Illinois. The explosion, which occurred
about six hours after the plant had started operating, created
considerable interest throughout the Middle West in the

practicability of farm and rural community installations for
soybean utilization.
“Description of plant: Varnum Parish, Jr., after
graduation from one of the Middle West universities in June,
1935, devoted his attention to the possibility of installing a
unit for extraction of oil from soybeans and the production
of soybean meal for cattle feed. The equipment was made in
a local iron works in a near-by town and installed under the
personal supervision of Parish, Jr., in a building at Momence,
Illinois, which was formerly used as a chicken hatchery. As
near as could be determined by examination of the wrecked
equipment, the process was probably carried out as follows:”
A description is given.
“The solvent, a commercial form of hexane, was drawn
from a 55-gallon drum on the floor and pumped into the
extraction unit above...” The cause of the explosion was
clearly hexane vapors escaping from the extraction unit.
They were apparently ignited by the fire in the boiler room
next door. A diagram shows the hexane solvent extraction
unit. A ground-level photo shows the wreckage. Address:
Chemical Engineering Div., Bureau of Chemistry and Soils,
USDA.
3204. Burlison, W.L.; Mitchell, HH.; Woodruff, Sybil. 1936.
Re: Soybean research laboratory. Letter to H.W. Mumford,
Dean, College of Agriculture, Univ. of Illinois, Urbana, Feb.
3. 6 p. Typed, with signature (Burlison’s) on letterhead.
• Summary: A table (p. 1) gives a summary of estimated
expenditures for soybean research now under way at the
Illinois Agricultural Experiment Station. There are 4 projects
under way in the area of agronomy ($8,862), 4 in animal
husbandry ($4,950), 1 in dairy husbandry ($900), and 1 in
home economics ($2,181). Total expenses: $16,893. For
each is itemized the expenses for salaries, wages, equipment,
and land. Pages 3-6 itemize these expenditures by project
number.
Note: At a meeting held 4 days later, on 7 Feb. 1936, in
Chicago, the formal cooperative agreement establishing the
U.S. Regional Soybean Industrial Products Laboratory was
formulated (Cartter 1956, p. 61).
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3205. Kellogg, John Harvey. 1936. Re: Growing soybeans
in Michigan and making condensed soy milk. Letter to
Mr. William J. Morse, Bureau of Plant Industry, USDA,
Washington, DC, Feb. 13. 2 p. Typed, without signature
(carbon copy).
• Summary: Dr. Kellogg thanks Morse for his letter or Feb.
7. “The 78-day bean which you sent me a number of years
ago reaches the shell bean state in 60 days and matures in 78
to 80 days.” “I am interested in what you say about variety
81,031 which scored one hundred. We will be glad to obtain
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a supply of this variety and as much as is available.”
“I shall be glad to have your criticism of the condensed
soy milk sent you.
“Thanking you for the valuable information and for your
gracious assistance, I am, Sincerely yours.”
Note 2. This is the earliest letter seen (Aug. 1999) of
various letters exchanged between Dr. Kellogg and William
Morse. Note that Morse apparently wrote Kellogg first on 7
Feb. 1936. Letter from Jennifer Jacobs at Bentley Historical
Library. 1999. Sept. 8. She is unable to find a letter from
Morse to Kellogg dated 7 Feb. 1936 in the Kellogg Papers at
Bentley. Address: Miami, Florida.
3206. Culbertson, C.C.; Thomas, B.H.; Beard, F.J.;
Hammond, W.E. 1936. The influence of soybeans upon the
gains, feed requirements and character of the fat produced
when fed to growing and fattening spring pigs on rape
pasture. A.H. Leaflet [Animal Husbandry], Iowa Agricultural
Experiment Station, Cooperative Extension Service No. 150.
6 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on good rape
pasture (includes cracked soybeans and soybean oilmeal).
The feeds and methods of feeding described (All feeds were
self fed. Manchu soybeans were used). Chemical studies
made on certain of the individual carcasses. Comments
(Growing and fattening pigs fed rations containing soybeans
exhibited a marked tendency to produce softer carcasses. Use
soybean oilmeal instead).
Tables: (1) Growing and fattening pigs on rape pasture
(with cracked soybeans and soybean oilmeal). (2) Hardness
of body fat produced. Address: Iowa Agric. Exp. Station,
Animal Husbandry Section, Ames, Iowa.
3207. Shoptaw, LaVan. 1936. Soybean flour as a substitute
for cow’s milk in feeding dairy calves. J. of Dairy Science
19(2):95-99. Feb. [5 ref]
• Summary: “One of the sources of continual worry for the
dairy farmer and one which has to do with the very life of the
industry is the problem of the economical rearing of calves.
A vast amount of work has been done to produce calf meals
which might displace milk in the diet of the calf. Recent
work done in the Orient upon the value of soybean ‘milk’ in
infant feeding has raised the question of the adaptability of
this material as a feed for young dairy calves.”
“Because of the success that was had in feeding infants
on soybean milk, an experiment was planned to determine
the effectiveness and economy of using soybean milk as a
substitute for cow’s milk in rearing dairy calves.
“Experimental: Four pairs of calves [averaging 25 days
of age] were used in the experiment, the pairs being matched
closely as to weight, height, and age. One calf of each pair
was used as a check and was fed in a manner approximating
common herd practice. The second calf in each pair was

fed the same way except that cow’s milk was replaced by
soybean milk in the calf’s ration.” “The soybean milk was
prepared by stirring one part of soybean flour into nine parts
of warm water [without filtering]. The mixture was fed at
body temperature.” The feeding trial continued for 70 days.
Grain and hay were allowed ad libitum to both groups.
“The general health of the calves fed soybean milk was
not especially good. A great amount of diarrhea occurred
in this group so that gruels of barley were often used to
alleviate this condition. The hair coats of these calves were
rather more rough than those of the check group.”
“The average daily gain for the soybean calves was 0.9
pounds while that for the check calves was 1.24 pounds...
Also there was some difficulty in getting the calves to relish
soybean milk.” Graphs show: (1) The average weight gain in
pounds per week for the two groups. (2) The average gain in
height (at withers) per week.
Note 1. This is the earliest document seen (Aug. 2013)
describing the actual use of soybean milk as a calf-milk
replacer.
Note 2. This is the earliest English-language document
seen (Aug. 2013) concerning the use of soy in a calf-milk
replacer.
Note 3. Ad libitum is Latin for “at one’s pleasure.” Here
it means that animals could eat the available feeds whenever
they wished to. This is the earliest document seen (Oct.
2008) that contains the term ad libitum in connection with
soy. Address: Panhandle Agric. Exp. Station, Goodwell,
Oklahoma.
3208. Tomhave, A.E.; Mumford, C.W. 1936. Ground
soybeans as a protein supplement for laying birds. Delaware
Agricultural Experiment Station, Bulletin No. 197. 37 p. Feb.
• Summary: Discusses the results of six experiments.
Conclusions
“1. Ground soybeans replacing meat scraps in the laying
ration for pullets, in part or all, reduce the egg production per
pullet. This decrease is important above levels of 6.8 per cent
of soybeans in the laying ration.
“2. Ground soybeans in the laying ration for pullets are
not as efficient in producing a dozen of eggs as meat scraps
and dried buttermilk.
“3. Mortality due to prolapse of the oviduct appears to
bear a relationship to the percentage of ground soybeans in
the laying ration for pullets.
“4. The high fat content of ground soybeans is not
responsible entirely for the reduction in egg production when
fed in the laying ration for pullets.
“5. Ground soybeans in the laying ration for pullets
or hens do not have a detrimental affect upon eggs in cold
storage.
“6. The breaking strength of egg shells is not affected by
ground soybeans in the laying ration.
“7. Ground soybeans replacing meat scraps in part,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1196
or whole, in the laying ration for yearling hens do not
consistently and significantly effect egg production or feed
requirement to produce a dozen of eggs.
“8. Ground soybeans in the laying ration for yearling
hens does not appear to affect the hatchability of the eggs.
“9. Ground soybeans are more effective in replacing
meat scraps and dried milk in laying rations for yearly hens
that have completed their growth, than for pullets in their
first year of production.” Address: 1. Research Poultryman
and Animal Husbandman; 2. Asst. in Poultry. Both: Newark,
Delaware.
3209. Morse, W.J. 1936. Re: Chusei and Bansei soybean
varieties, and making soy milk. Letter to Dr. John Harvey
Kellogg, Miami Springs (Miami), Florida, March 7. 1 p.
Typed, with signature.
• Summary: “I have your letter of February 13 with regard
to the variety of soybean which you have been increasing at
Battle Creek [Michigan] for the past three or four years. The
sample of beans was recently received from Battle Creek and
in checking it over with our samples I find that it is identical
with the type we are now calling Chusei. I may say that the
seed is now being distributed under this varietal name.
“Concerning variety 81031, which I wrote you had
given such good results in making a high quality milk, we
have given the varietal name Bansei to this number. I think
that we shall be able to furnish you with 4 or 6 pounds of
seed and I feel that it should mature in ample time at Battle
Creek. I take it that you wish this seed to be sent in your
name at your Battle Creek address. Very truly yours, W.J.
Morse, Senior Agronomist.”
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean varieties Bansei or Chusei.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, USDA, Washington, DC.
3210. Kellogg, John Harvey. 1936. Re: Bansei soybean and
making soy milk. Letter to Mr. William J. Morse, Bureau
of Plant Industry, USDA, Washington, DC, March 9. 2 p.
Typed, without signature (carbon copy).
• Summary: Dr. Kellogg thanks Morse for his letter or
March 7. “I am very glad to know about the Bansei bean. I
shall be greatly pleased if you will send me as many pounds
as you can of this seed and tell me if it is possible for me to
get a larger quantity for planting this year.
“We are using very considerable quantities of soy beans
for milk and at the rate it is increasing will soon be requiring
about a ton a week.
“I am anxious to get started with your new bean as raw
materials as soon as possible. I should also like to know
whether the bean you call Chusei can be obtained in quantity
for seed. I am hoping to plant two hundred acres of this bean
this year to be used chiefly as a shell bean for canning. Can
this be obtained in quantity either in this country or in Japan?

Can the Bansei bean be obtained in Japan? I should also like
to know if you can give me information about a bean which
I am purchasing through a local agency here under the name
of Tokyo. It comes from Norfolk here and I am informed that
it is imported direct from Japan.”
“I consider the soy bean one of the most remarkable of
the world’s food products and expect to make increasingly
large use of it. I have been experimenting with it for many
years, but have made rather slow progress because of the
multiplicity of other matters requiring my attention. I think
from now on I shall make much more rapid progress.
“Could you tell me if anyone has succeeded in making a
satisfactory dry evaporated soy milk which will keep?
“Hoping I am not troubling you too much, I am
“Sincerely yours,” Address: Miami, Florida.
3211. Steece, Henry M. comp. 1936. Soybean projects of the
State agricultural experiment stations, 1935-36. Washington,
DC; Office of Experiment Stations (USDA). 15 p. March 14.
Unpublished typescript.
• Summary: “This list of the currently active research
projects concerned with soybeans at the several State
agricultural experiment stations was compiled, in response
to action taken at the organization meeting of the Soybean
Council, held December 5, 1935, in Chicago, Illinois. The
membership of the Soybean Council includes representatives
of the experiment stations and the U.S. Department of
Agriculture and others interested in the different phases of
research with soybeans.
“The entries in the list indicate the experiment station,
the project title, leadership, station departments involved,
cooperation with Bureaus of the Department of Agriculture,
and if supported entirely or in part by Federal funds,
including those provided for research by the Adams (A),
Purnell (P), or Bankhead-Jones (B-J) Acts. Where no fund is
shown, support from Hatch or State funds is implied.”
The projects are listed by state, which are in alphabetical
order. Typical soybean states have 1-5 active projects.
Address: Specialist in Agronomy, Office of Experiment
Stations, USDA.
3212. United States Department of Agriculture (USDA),
Office of Information, Press Service. 1936. New laboratory
set up to study America’s fastest expanding crop (News
release). Washington, DC. 3 p. March 16.
• Summary: “Twelve Northern Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Ill. This
development follows the biggest production jump in the
history of this crop in America. The states are Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri and the Dakotas.
“Three immediate objectives of the new laboratory are:
improvement of present industrial uses and development of
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new industrial uses for soybeans; more facts on the effects
of different processes on the quality and quantity of soybean
products; and facilities for testing different varieties as to
adaptability for industrial use. On experimental plots nearby,
plant breeders hope to grow new varieties even better suited
to industrial demands.
“Soybean acreage has more than doubled in the last few
years... Reasons for this increase–in addition to the demand
for beans for food, feed and industrial uses–are immunity of
soys to chinch bugs and other pests, good prices compared
with other grain crops, drought resistance and high seed
yield.
“The laboratory will be in charge of Dr. O.E. May of the
Bureau of Chemistry and Soils. Breeding work will be under
the direction of W.J. Morse of the Bureau of Plant Industry.”
“A question the new laboratory will study is why the
same soy varieties growing under varying soil and climatic
conditions show a range of 12 to 26 percent in oil and 28 to
54 percent in protein. For paints, varieties having an oil high
in ‘iodine number’ are desirable. For food purposes an oil
low in ‘iodine number’ is better.”
“The laboratory is located at the University of Illinois
because Illinois is in the heart of the northern soybean
area where the yellow oil varieties like the Manchus are
produced; because space for housing the laboratory was
available there; and because that state is the largest producer
of soybean seed.”
A illustration titled “The Many-sided Soybean” shows
uses of soybean meal (plastics, stock feed, food) and soybean
oil (floor covering, paint and cooking).
Note: Interest in soybean plastics increased in 1942 at
the start of World War II. It was hoped that they might serve
as an alternative to metal, which was now in short supply and
being conserved for wartime uses. Address: Washington, DC.
3213. Baker, Morgan. 1936. The federal diary. Washington
Post. March 22. p. S83.
• Summary: “New laboratory opens: The Department of
Agriculture and 12 North Central States have opened a cooperative soybean industrial research laboratory at Urbana,
Illinois.” According to the USDA, this development follows
the biggest jump in soybean production in U.S. history.
The new laboratory will be under the direction of Dr.
O.E. May, Bureau of Chemistry and soils. “Breeding work
will be under the direction of W.J. Morse, Bureau of Plant
Industry.” Morse deserves much of the credit for developing
soybeans into a major U.S. crop. A few years ago he spent
several years in the Orient searching for better soybean
varieties.
The names of the 12 co-operating states are given.
Note: The breeding work was not under the direction of
W.J. Morse.
3214. New York Times. 1936. Soybean laboratory set up.

March 22. Section 4. p. 10.
• Summary: “To follow the march of the versatile soybean,
America’s fastest growing crop, the Department of
Agriculture, with the cooperation of twelve North Central
States, has established a soybean research laboratory at the
University of Illinois at Urbana.
“There Federal scientists will try to uncover new
industrial uses for soybeans, assemble more facts on the
effects of different processes on the quality and quantity of
soybean products, and test different varieties to determine
their adaptability for industrial use.”
“What are the reasons for the boom in soybeans? In
addition to the demand for food, feed and industrial uses,
Federal experts point out that their immunity to chinch bugs
and other pests, the good prices they command compared
with other grain crops, their high seed yield and their powers
of resistance to drought, all contribute to their popularity.”
Soybeans are used in a wide range of industrial and food
products. The latter include flour, breakfast cereals, candies,
and “roasted beans with a nutlike flavor.”
3215. Morse, W.J. 1936. Re: Evaporated soy milk, soybean
varieties, and green vegetable soybeans. Letter to Dr. John
Harvey Kellogg, The Miami-Battle Creek, Miami Springs
(Miami), Florida, March 26. 2 p. Typed, with signature.
• Summary: “I have your letter of March 9 and with
reference to the Bansei soybean, I will say that we will try to
spare you as many pounds as possible.” There are no longer
large sources of either the Chusei or Bansei soybean in this
country at present... we obtained the seed from The Yamato
Seed Co., Tokyo, Japan. The Bansei was obtained from them
under the name Bansei O Sayada Mame [probably Bansei O
Saya Eda Mame] and the Chusei under the name Chusei O
Saya Eda Mame.”
Note: In Japanese, Bansei and Chusei mean “late grower
or late development” and “medium grower or medium
development” respectively. O Saya means “large pod.”
Eda Mamé–pronounced ay-dah-MAH-may–means “green
vegetable soybean.”
“The sample of seed which you enclosed is the Tokyo
variety and has been grown in this country for many years.
During the past two or three years it has increased to a
considerable extent especially in North Carolina, Tennessee,
and Mississippi. It is not imported from Japan. All of
the seed which is in this country was grown in the states
mentioned above. It may interest you to know that in North
China and southern Manchuria this light, greenish yellow
bean is used in the manufacture of bean milk and bean curd.
I am quite sure that you will have no difficulty in obtaining
almost any quantity of Tokyo through North Carolina
growers and seed dealers... In North Carolina and Virginia
you can obtain the Tokyo through the following: T.W. Wood
& Sons, Richmond, Virginia, Geo. Tait & Sons, Norfolk,
Virginia, The Buxton White Seed Co., Elizabeth City, North
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Carolina, and F.P. Latham, Belhaven, North Carolina.”
“Mr. J.H. Strawser of the Washington Sanitarium,
Takoma Park, Maryland, sent me one of the nicest samples
of evaporated soy milk that I have ever seen... I understand
that Dr. Miller, who is associated with the Missionary
College and now stationed in China, has one or two factories
producing this soy milk powder. While Mr. Strawser was
experimenting with the milk I understood that the soy
milk was evaporated through the regular process used in
evaporating cow’s milk.”
Note: This is the earliest document seen (Aug. 2013)
concerning the work of Dr. Harry Miller with soyfoods or
soy milk.
“The Seaboard Airline Railway, at its experimental farm
near Hamilton, North Carolina, has been testing some of
our green vegetable soybean varieties. Last year they froze
some of the beans and have been sending samples to various
places. From all reports it is evident that the frozen bean is a
most excellent food product.”
Note: This is the earliest document seen (March 2001)
concerning the work of a small Seventh-day Adventist
food company (the Washington Sanitarium, Takoma Park,
Maryland) with soyfoods. Address: Senior Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
USDA, Washington, DC.
3216. Prairie Farmer. 1936. New markets for soybeans:
Expansion of farmer’s 40 million dollar infant industry to be
studied in new research laboratory at University of Illinois.
108(7):4, 27. March 28. Illinois ed.
• Summary: “Still wider markets for Illinois’ lustiest infant
farm industry are expected to follow the establishment
of a new government soybean research laboratory at the
University of Illinois... Dr. Burlison believes that the staff
of 20 researchers who will soon be at work in the 6,000
square feet which the new laboratory will occupy in the Old
Agricultural Building at Urbana will find many new outlets
for this popular crop.
“Director will be Dr. O.E. May, working under Dr.
Henry G. Knight, Chief of the United States Bureau of
Chemistry and Soils, and an advisory committee representing
the states of Illinois, Indiana, Iowa, Minnesota, Wisconsin,
Michigan, Ohio, Missouri, Kansas, Nebraska and the
Dakotas... Illinois leads the rapidly-growing soybean
industry; produced 55% of the 1935 United States crop of
39,637,000 bushels. This 1935 crop, valued at $34,323,000,
was eight times as large as the crop of 1925. Market for
commercial beans is furnished by 35 processing plants,
20 food plants, and 50 mills making paints, oils and other
soybean products.”
Dr. Knight outlined the three objectives of the new
laboratory in a special statement made to Prairie Farmer:
“1. To develop industrial uses for soybeans and soybean
products. 2. To obtain information on the effects of different

processes on the quality and quantity of products obtained
from soybeans. 3. To provide facilities for testing the quality
and adaptability of types and varieties of soybeans for
industrial uses.”
Dr. Knight also discussed five reasons for the rapid
growth in soybean production: “1. Increased demand for
soybean oil, oilmeal, and food products. 2. Immunity of
the soybean to chinch bugs and other pests. 3. Good prices
compared to other grain crops. 4. Drouth resistance of the
soybean plants. 5. High yield of seed.”
“Funds for operating this laboratory come from the
Bankhead-Jones Act which provides for a limited number of
laboratories in the major agricultural regions.”
Photos show Dr. Henry G. Knight, Dean H.W.
Mumford, and Dr. W.L. Burlison.
3217. Kellogg, John Harvey. 1936. Re: Soy Acidophilus
Milk and the Dionne quintuplets. Letter to Mr. William J.
Morse, Bureau of Plant Industry, USDA, Washington, DC,
March 30. 2 p. Typed, without signature (carbon copy).
• Summary: “We are having great success with our soy
acidophilus milk. It cured the [Dionne] quintuplets of serious
trouble and keeps them in good health. They have been using
it regularly in their daily food for more than a year and a
half. Dr. Dafoe writes me that he cannot get along without
it. When he stops the use of it the bowels get bad and he has
to resume its use at once. I shall be glad to have a liberal
sample of this milk sent to you if you would like to try it.”
“Sincerely yours,
“P.S. Dr. Miller of China is one of my old students. He
sent me a sample of his soy milk powder. It was very fine in
appearance, but had a rancid flavor...
“I shall be very glad indeed if you will let me have as
much seed as you can of rapid growing vegetable varieties of
soy beans. I am planting 150 acres this year, but will be glad
to plant 50 more if I can get sufficient seed for the purpose.”
Address: Miami, Florida.
3218. Kinney, E.J. 1936. Soybean project for 4-H clubs.
Univ. of Kentucky College of Agriculture, Extension Div.,
Circular No. 94 (Revised ed.). 16 p. March. [7 ref]
• Summary: Contents: Objects. Requirements. Introduction.
The kind of land to select. The question of fertilizers. The
preparation of the seed-bed. When to plant. The choice of
variety. Inoculate soybeans. Seeding operations. Cultivation.
Harvesting soybean hay. Harvesting soybean seed. Threshing
soybeans. Record of soybean project. Business account.
Story of how I grew my soybeans.
Sent to Soyinfo Center by the Univ. of Kentucky
College of Agriculture. Address: Lexington, Kentucky.
3219. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1936.
Summary of soybean variety experiments, upland, 1929-
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1935. March.
• Summary: Yield data (bushels of seed per acre) is given
for the following soybean varieties: Laredo, Delaware 1838,
Delaware 1846, Chiquita, Mammoth Yellow, Mammoth
Brown, Otootan, Biloxi, Arksoy, Ozark, Southern Prolific,
Virginia, Wilson, Manchu, Ito San, Amherst, Austin,
Meyer, Arlington, Tokio, Morse, Jet, Mikado, Pinedell, Old
Dominion, Cloud, Peking, Sable, Black Eyebrow, Mung
Bean.
The highest average yields were obtained from: Arksoy
(37355) (17.59 bu/acre). Tokio (17.13 bu/acre).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
3220. Morse, W.J. 1936. Re: Soy acidophilus milk and the
Dionne quintuplets. Letter to Dr. John Harvey Kellogg, The
Miami-Battle Creek, Miami Springs (Miami), Florida, April
4. 1 p. Typed, with signature.
• Summary: “I have your letter of March 30 and was
very much interested in the use of your acidophilous [sic,
acidophilus] milk by the quintuplets. It seems that Dr. Dafoe
certainly should give a good recommendation for your
product.
“About a year ago when you returned from Miami
[Florida] you left at the Union Station about a half gallon of
this acidophilous milk. I liked the product very much and
found no difficulty at all in keeping it in the ice box. I should
be glad to receive another sample from you.
“I presume that after May 1 you will be at Battle Creek.
It will probably be some time in May before I shall know
just what amount of seed of Bansei I shall have available. I
am planning to send you all that we have left at that time.”
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, USDA, Washington, DC.
3221. Burlison, W.L.; Mitchell, HH.; Woodruff, Sybil. 1936.
Re: Soybean committees. Letter to H.W. Mumford, Dean,
College of Agriculture, Univ. of Illinois, Urbana, April 8. 1 p.
Typed, with signatures (all three) on letterhead.
• Summary: “Committee on Regional Soybean Research
Laboratory, appointed September 9, 1935.
“The committee presented a statement on February 3. Is
not the work of this particular committee finished?
“Committee on the Use of Soybeans, appointed
February 15, 1934.
“If our files are correct the last communication was a
letter which you addressed to the committee on July 25,
1934...”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.

3222. Kellogg, John Harvey. 1936. Re: Soy acidophilus milk.
Letter to Mr. William J. Morse, Bureau of Plant Industry,
USDA, Washington, DC, April 11. 1 p. Typed, without
signature (carbon copy).
• Summary: “I have your letter of April 4. I have some
friends who are going from here to Washington about May
1st and will have them take along several bottles of soy
acidophilus milk to hand out to you. It is becoming quite
popular here. We have been using 30 to 40 gallons a day for
several months. It is much more popular with our patrons
than cow’s milk.”
3223. New York Times. 1936. Chemistry’s expanding field:
Notable papers presented in Kansas City [Missouri] meeting
show wide scope of research. In praise of soybeans. April 19.
Section 10. p. 4.
• Summary: The soybean was the subject of one of the
symposiums at the American Chemical Society meeting
last week in Kansas City, Missouri. Dr. A.A. Horvath of the
University of Delaware’s Agricultural Experiment Station
stated: “In 1932 some 9 million pounds of soybean oil were
used in soap-making.” Dr. N.F. True discussed food uses
of soybeans noting that the Chinese farmer “likes his soy
foods fermented by molds, just as we like pickles and cheese
fermented with the aid of bacteria. The soybean sauce that
the Chinese waiter hands you with chop suey is a fermented
soybean product, in case you don’t know it.”
Dr. E.F. Ware added that paint-makers use enormous
quantities of soybean oil. “The buildings of Chicago’s
Century of Progress Exposition [in Illinois] were coated with
soybean paints.” “Soybeans can be used for every thing from
hay to hairpins it seems.”
Dr. H.E. Barnard, director of research of the Farm
Chemurgic Council, said that “artificial wool might be made
out of these same proteins.” The Italians are now trying to
make wool out of the casein of milk.
“There is a boon in soybeans as a result of all this
chemical activity. About 5,000,000 acres in this country are
given over to their cultivation. But the world’s center for
commercial [soy] beans is still in Manchuria.” Today more
than 60 soybean varieties are listed in seedmen’s catalogues.
“If the industrial and food uses of the soybean increase it will
rank with corn as a major American crop in two decades.”
A large photo shows a coolie in Manchuria carrying a
large sack of soybeans on one shoulder.
Note: This is the earliest English-language document
seen (Dec. 2004) that uses the term “artificial wool” to refer
to spun soy protein fiber used like a textile fiber (such as
wool).
3224. Consumers’ Guide. 1936. Salute to the “wonder bean.”
3(8):3-7, 22. April 20.
• Summary: A general introduction to the soybean and its
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uses, including “green soybeans” (used as a green vegetable),
soy milk, soy oil, lecithin, and [whole dry] soybeans.
“Almonds, eggs, lean meat, milk, all have complete
proteins. So do soybeans which sometimes, as in the case
of many eastern [East Asian] people, are the only source of
efficient protein within pocketbook reach.”
“Soybean flour,... is both a rich and a cheap source of
such minerals as calcium and iron.” Calcium in the diet
is necessary for strong bones and teeth. Soybeans are a
probable source of vitamin A, and a good source of vitamins
B and G (the “anti-pellagra” vitamin). Soybean sprouts
have vitamin C (the “scurvy fighting” vitamin). Unlike most
beans, soybeans contain little starch. “For this reason they
are recognized as a good food for people needing a low
starch diet.”
Note: This is the earliest document seen (Aug. 2011)
that uses the term “wonder bean” to refer to the soy bean.
Address: U.S. Agricultural Adjustment Administration,
Washington, DC.
3225. Mumford, H.W. 1936. Re: Advisory Committee on
Soybean Research. Letter to W.L. Burlison (Chairman), H.H.
Mitchell, and Miss Sybil Woodruff, University of Illinois,
Urbana, April 28. 1 p. Typed, without signature (carbon
copy).
• Summary: “Doctor Burlison has been appointed as the
representative of the Illinois Agricultural Experiment Station
to serve with representatives of other States in this region
and of the U.S. Department of Agriculture in developing
a research program for the Regional Soybean Laboratory.
I should like to have you act in an advisory capacity when
the chairman feels that there are matters which should be
handled as a committee rather than individually. I shall
probably refer to this committee, as occasion arises, matters
pertaining to soybean research which are of more or less
local concern.
“This committee will supersede the Committee on
Regional Soybean Research Laboratory appointed September
9, 1935 and the Committee on the Use of Soybeans
appointed February 15, 1934. These committees are hereby
discharged.
“cc Professor Rusk, Blair, and Lloyd and Dr. Jordan.”
Note: This is the earliest document seen (Feb. 2017) that
contains the term “Regional Soybean Laboratory.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Dean, College of
Agriculture, Univ. of Illinois.
3226. Chase, Herbert. 1936. Soya-bean plastics. British
Plastics and Moulded Products Trader 7:516-21. April. *
3227. Food Industries. 1936. More soybean research.
8(4):206. April.

• Summary: “Research on industrial uses of soybeans will
be conducted at a new laboratory opened at Urbana, Illinois,
by twelve North Central States and the Department of
Agriculture.”
Last year, the increase in U.S. soybean production was
the biggest in U.S. history; 40 million bushels were produced
in 1935 compared with a little more than 20 million in 1934
and 5 million in 1925.
3228. Herrick, H.T. 1936. Meeting of the collaborators of the
Regional Soybean Industrial Products Laboratory. Urbana,
Illinois. 10 p. 28 cm.
• Summary: This report (minutes) describes the first meeting
of this new organization, held in room 218, New Agriculture
Building, University of Illinois, on 22 April 1936.
“O.E. May, Director, Regional Soybean Industrial
Products Laboratory, Washington, D.C., called the meeting
to order at 10:00 A.M. Each member was called upon to
introduce himself. Those present were:
“W.L. Burlison, Head, Dep. of Agronomy, Univ. of
Illinois (UI).
“H.R. Kraybill, Prof., Agricultural Chemistry, Purdue
Univ. [Indiana].
“R.E. Buchanan, Director, Agric. Experiment Station,
Iowa State College.
“R.M. Hixon, Prof., Plant Chemistry, Iowa State
College.
“H.H. King., Head, Dep. of Chemistry, Kansas State
College.
“C.H. Bailey, Prof. Agricultural Biochemistry, Univ. of
Minnesota.
“W.C. Etheridge, Head, Dep. of Field Crops, Univ. of
Missouri.
“W.W. Burr, College of Agriculture, Univ. of Nebraska.
“T.H. Hopper, Head, Dep. of Agricultural Chemistry,
North Dakota Agricultural College.
“R.M. Salter, Head, Dep. of Soils, Ohio State Univ.
“A.N. Hume, Prof., Agricultural Chemistry, Univ. of
Wisconsin.
“W.J. Morse, Bureau of Plant Industry, U.S. Department
of Agriculture.
“J.L. Cartter, Bureau of Plant Industry, U.S. Dep. of
Agriculture.
“H.T. Herrick, Bureau of Chemistry and Soils, U.S. Dep.
of Agriculture.
“O.E. May, Director, Regional Soybean Industrial
Products Laboratory.
“Doctor Burlison nominated Mr. Herrick for secretary,
which nomination was seconded and carried.
“Doctor May gave a brief history of the Soybean
Laboratory. The Laboratory was organized to deal primarily
with the following projects:
“(1) Industrial utilization of the soybean meal.
“(2) Study of the utilization of soybean oil.
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“(3) Chemical engineering.
“(4) Analytical.
“The projects as submitted were then discussed
thoroughly by each collaborator in turn. It was moved by
Doctor Burlison and seconded by Doctor Link that the
outline of proposed project and subproject titles be approved
by the committee as a basis for the research program of the
Regional Soybean Industrial Products Laboratory.”
Note: This is the earliest document seen (Dec. 2016)
that contains the term “Regional Soybean Industrial Products
Laboratory.” That name may well have been coined at this
meeting.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Secretary, Bureau
of Chemistry and Soils, U.S. Dep. of Agriculture.
3229. Morse, W.J. 1936. Soybean introductions named in
January 1936 (Leaflet). Washington, DC: USDA, Bureau of
Plant Industry, Div. of Forage Crops and Diseases. 2 p. April
7.
• Summary: A table (p. 1-2) lists the following 25 soybean
varieties, sorted by F.P.I. numbers. For four varieties, the
FC (forage crop) number is given in parentheses after the
F.P.I. number: Georgian, Palmetto, Monetta, Creole, Waseda,
Osaya, Chusei (FC 19976), Chame (FC 19977), Higan (FC
19978), Sousei (FC 19979), Goku, Rokusum [Rokusun],
Fuji, Bansei, Shiro, Hakote, Sato [black seeded], Kura
[black], Kanro, Hokkaido, Hiro, Toku, Jogun, Suru, Nanda.
For each variety the following information is given:
F.P.I. Nos., seed color, days to maturity, use, and states
grown (such as southern, north and north central, etc.). Use
codes: G = Grain. F = Forage. G.V. = Green vegetable. D.B.
= Dry edible bean. Color codes: S.Y. = Straw yellow. O.Y. =
Olive yellow. Gr. = Green. Bl. = Black. Br. = Brown. Note:
Black soybean varieties are Sato, Kura, and Hiro.
An attached page, titled “Soybeans named in January,
1936,” by W.J. Morse, lists 21 soybean varieties in a
3-column table, along with the F.P.I. numbers and (in some
cases) the FC [forage crop] number in parentheses. All of
these varieties appear among the 25 varieties listed above.
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the following soybean varieties: Chame, Fuji,
Goku, Hakote, Higan, Hiro, Hokkaido, Jogun, Kanro (in
USA), Kura, Nanda, Osaya, Sato, Shiro, Sousei, Suru, Toku,
and Waseda.
Note 2. This is the earliest document seen in which
soybeans are classified by use as “green vegetable” or “dry
edible bean” or both. The difference between the two is not
explained. Eight varieties are classified as “green vegetable”
only: Chame, Hakote, Hiro, Kura, Nanda, Sato, Sousei, and
Waseda. Twelve varieties are classified as both: Bansei,
Chusei, Fuji, Higan, Hokkaido, Jogun, Kanro, Osaya,
Rokusun, Shiro, Suru, and Toku. No varieties are classified

only as “dry edible bean.” By “dry edible bean” Morse
apparently means that this variety is suited to be made into
various types of food. The next year, in the 1937 USDA
Yearbook of Agriculture Morse and Cartter, in an article titled
“Improvement in Soybeans” state (p. 1163): “Experiments
by commercial firms have shown that these varieties are
superior to commercial varieties for the manufacture of food
products, such as bean flour, roasted beans, bean milk [soy
milk], and bean curd [tofu].” Address: Div. of Forage Crops
& Diseases, Bureau of Plant Industry, USDA [Washington,
DC].
3230. National Research Council of Canada. 1936.
Proceedings of the First Conference on Soybeans. Ottawa,
Canada. 4 p. Held on 29 April 1936 in the National Research
Building, Ottawa, Ontario, Canada. Confidential.
• Summary: The following people were present: MajorGeneral A.G.L. McNaughton (chairman), Dr. H.D.
Chataway, Mr. F.G. Green, Dr. C.Y. Hopkins, Mr. F.E. Lathe,
Dr. W. Newton, Dr. G.S. Whitby, Dr. C.A. MacConkey
(secretary).
“The chairman explained that the Minister of Finance
was desirous of finding alternate crops to wheat to grow
in western Canada, and that he was not satisfied with the
progress that had been made on the question of soybeans.
The meeting had therefore been called to discuss the present
situation in respect to the soybean industry in Canada, to
consider possibilities for development and the requirements
for research in relation to cultivation, to development of new
species and to utilization.”
Dr. Hopkins proposed that the Minister of Finance
should be informed of four factors that mitigate against the
economic success of soybean propagation in Canada: (1)
Soybeans contain only about 16% of oil, while flaxseed and
cottonseed contain 40%; (2) The climate of all but a very
small part of Canada is unsuitable; (3) The primary product
is the oil-cake or meal, with which Canada is already well
supplied; (4) Soybean oil is at a disadvantage in being
neither a drying nor a non-drying oil, but intermediate
between the two.
The following subjects were also discussed: Potential
use of soybean oil in making nonfood industrial products
including paints (since it has an iodine number of 117-139),
soaps, and foundry molds. Use of protein from soybean meal
in plastics and water-proof glues. The results of soybean
work by Dr. J.M. Swaine and the Dominion experimental
stations/farms in various provinces, the Arlington
Experimental Station at Washington, DC, and by Mr. T.B.
Macaulay and Mr. de Lotbinière in Canada. The secretary,
Dr. MacConkey, agreed to “bring the present list of literature
references up to date, particularly in respect to the industrial
uses of soybeans.” No formal papers were presented. The
meeting lasted only 1 hour and 5 minutes. Address: Ottawa,
Ontario, Canada.
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3231. U.S. Department of Agriculture. 1936. Memorandum
of understanding between the state agricultural experiment
stations in the north central region of the United States and
the United States Department of Agriculture relative to
cooperative research into laws and principles underlying the
industrial utilization of the soybean and soybean products.
Washington, DC. 3 p. April 14.
• Summary: “The purpose of this memorandum is to provide
for correlation of the research in the industrial utilization of
the soybean and soybean products, to be done at the Regional
Laboratory established by the Secretary of Agriculture under
the Bankhead-Jones Act and at the various State Agricultural
Experiment Stations in the north central region.
“The object of the research to be done under this
memorandum is to obtain, through basic research, facts
and materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials may be utilized for the
benefit of agriculture.
“Agreement: To this end it is mutually agreed:
“(1) That the research of the Regional Laboratory
will be confined to certain aspects of the industrial
utilization of the soybean and soybean products as
covered in the project outline approved by the Secretary
of Agriculture of February 20, 1936 (copy attached) and
that this research will be integrated with other research
in the region as may be agreed upon by the cooperating
agencies.
“(2) That, as far as practicable, research in the
industrial utilization of the soybean and soybean
products conducted by the various State Agricultural
Experiment Stations will be integrated with the research
of the Regional Laboratory.
“(3) That a supplemental memorandum will be effected
between the Department of Agriculture and the State
Agricultural Experiment Station at which the Regional
Laboratory is located, and that additional supplemental
memoranda may be effected with other State Agricultural
Experiment Stations in the region, to cover specific
cooperation as progress in the research covered by this
memorandum may require.
“(4) The State representatives together with
representatives from the Bureau of Chemistry and Soils
and the Bureau of Plant Industry, provided for in the
project outline herewith attached, with the Director of the
laboratory shall formulate and recommend annually to the
cooperating agencies a program of research to be undertaken
by the laboratory in harmony with this memorandum of
understanding. These representatives shall recommend plans
for coordinating and integrating the research on industrial
uses of soybean and soybean products as provided in
paragraph (2) above...
“(8) This memorandum of understanding shall become

effective March 1, 1936, and shall continue to June 30, 1936,
subject to renewal from year to year thereafter by mutual
consent of the cooperating parties.”
This agreement was signed between 29 Feb. 1936
(the first signer was H.W. Mumford, Director, Illinois
Agricultural Experiment Station) and by 14 April 1936 by
the director of the agricultural experiment station in the
following states: Illinois, Indiana, Iowa, Kansas, Michigan,
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South
Dakota, and Wisconsin, plus the chiefs of the USDA Bureau
of Chemistry and Soils, Bureau of Plant Industry, and
Office of Experiment Stations. It was approved on 15 April
1936 by H.A. Wallace, Secretary of Agriculture. Address:
Washington, DC.
3232. W.J. Morse, R.M. Salter and J.L. Cartter (Photograph).
1936.

• Summary: This photo shows W.J. Morse (Bureau of
Plant Industry [BPI], USDA), R.W. Salter [sic, Robert M.
Salter], and J.L. Cartter (BPI, USDA) seated at the Regional
Soybean Laboratory Conference in Urbana, Illinois. Salter is
smoking a pipe.
Note: In his personal scrapbook, W.J. Morse dated this
photo as 1937 and wrote that Salter was Chief, Bureau of
Plant Industry. However it seems much more likely that this
photo was taken at the inaugural meeting of the “Regional
Soybean Industrial Products Laboratory” on 22 April 1936,
at the University of Illinois, Urbana, Illinois. The minutes of
that meeting show that all 3 men were present. At the time of
that April 1936 meeting R.M. Salter was Head, Dep. of Soils,
Ohio State Univ. He did not become head of USDA’s Bureau
of Plant Industry until 1942–which indicates that Morse did
not date this photo until after 1942!
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
Address: Univ. of Illinois, Urbana, Illinois.
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3233. Franklin Evening Star (The) (Franklin, Indiana).
1936. New crop research. May 7. p. 8.
• Summary: “Of much interest to farmers is the recent
announcement that a new regional research laboratory is to
be established at the College of Agriculture, University of
Illinois, for further investigation concerning the chemical
qualities and scientific cultivation of soybeans.
“The laboratory will be directed by Dr. O.E. May, of the
United States bureau of chemistry and soils, and its work will
be coordinated with that of the experiment station of twelve
co-operating mid-Western states. The need of this research is
felt because of the rapidly expanding use of soybeans for an
ever increasing variety of purposes.
“As a government bulletin points out, last year there
were in the market for soybeans no less than 35 oil mills, as
well as a number of cottonseed oil mills, 20 mills making
food products, 15 making soybean flour, besides 50 factories
making the paints, glues, varnishes, linoleum and other
products which were obtaining part of their raw materials
from soybeans.
“President I.C. Bradley of the National Soybean
Processors’ Association, recently said: ‘The industry is
merely in its infancy. To depict the tremendous possibilities
sounds like sheer exaggeration or daydreaming. Yet it is
extremely important that visions of great possibilities do not
veil the hazards and pitfalls to which the new industry is heir.
Study, research and development of markets are essential.
Our organization is expanding its activities with a view to
aiding all other agencies in the drive to help production and
open up new outlets.’”
3234. Carver, G.W. 1936. Re: Soybean milk, peanut milk,
and coconut milk. Letter to Mrs. J.F. (Alice D.) Musselman,
R.R. 2, Lebanon, Pennsylvania, May 8. 1 p. Typed, without
signature (carbon copy).
• Summary: On May 4, Mrs. Musselman wrote Dr. Carver
asking if he knew of a small, hand-powered machine that
could be used to press the oil from peanuts. “I have read of
a process of using peanuts to make milk for feeding babies
in Africa, where cow’s milk cannot be obtained. We could
follow this same formula in Sierra Leone, West Africa, where
my work is, if we knew how to express the oil from the
peanuts by a simple process.” Friends, Mr. and Mrs. Hursh
of Westerville, Ohio, “told me of your great work and your
beautiful spirit.”
Carver replies “I know of no small mill sufficient to
express the oil from peanuts. I wish also to say that peanut
milk is not made direct from the oil. It is made from the
whole peanut.
“You can make a rather satisfactory compound in much
the same way that you make soybean milk, that is, you crush
the soybean thoroughly, put into a vessel, and cover with
water. Heat to almost the boiling point, stirring constantly.
Strain and cool, and it is ready for use. You can do peanut

the same way, and make a very satisfactory product. Much
the same process is used in the coconut, which makes a
very satisfactory milk.” Address: Director, Research and
Experiment Station [Tuskegee, Alabama].
3235. May, O.E. 1936. Re: Sending minutes from the
meeting of the Collaborators of the Regional Soybean
Industrial Products Laboratory. Letter to Dr. W.L. Burlison,
Head, Dep. of Agronomy, Univ. of Illinois, Urbana, May 11.
1 p. Typed, with signature.
• Summary: With this cover letter, O.E. May is enclosing 2
copies of a signed, condensed transcription of the minutes,
2 copies of the chemical and agronomic project list (which
should be considered an integral part of the minutes), and
1 copy of the cover letter “as sufficient evidence of the
approval by the Collaborators of the projects submitted
to them at that time. The first copy of the minutes is for
Burlison’s personal files and the second copy is “for the
Agricultural Experiment Station files.”
Note: On May 16, Burlison sent a copy of the minutes to
Dean H.W. Mumford. On May 21 Mumford wrote Burlison:
“It would seem to me that the Secretary might very well send
copies of the minutes, not only to the collaborators, but to
the directors of the cooperating experiment stations of the
region.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Director,
Regional Soybean Industrial Products Lab.
3236. Barton, William S. 1936. Our expanding universe: A
department interpreting the news in science. Los Angeles
Times. May 17. p. H15.
• Summary: An anonymous farmer writes that U.S.
newspapers are overlooking the biggest event of the century
in agriculture. According to USDA statistics, the U.S.
soybean crop has just doubled in size, from 20 million
bushels in 1934 to more than 40 million in 1935. And soy
bean production has increased eight-fold in the past 10 years.
This makes it America’s fastest growing crop. The writer
contends that the best way for the farmer to help himself is to
develop new crops required by both industry and the human
stomach [the basic idea of Chemurgy].
Science has played a major role in establishing soybeans
as an important U.S. crop and in opening up new markets for
soy products. Much of the credit goes to William J. Morse of
USDA’s Bureau of Plant Industry. For more than two years
he traveled through the Orient, collecting many soybean
varieties and sending them back to the USA.
Today soy beans are used in making a wide variety of
industrial products, from paint, enamel, varnish, glue and
printing ink to rubber substitutes, linoleum, plastics for auto
parts and glycerine. They are also used to make various food
products such as soy flour, soy sauce, candies, breakfast
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foods, roasted nut-flavored beans, etc.–as well as livestock
feeds.
Twelve North Central States and the USDA recently
opened a major soybean industrial research laboratory at the
University of Illinois.
Presently 35 mills are crushing soybeans for oil and
meal, and a number of cottonseed oil mills are doing the
same. Twenty companies are “manufacturing soy foods
products, fifteen mills are making soy-bean flour and more
than fifty factories are turning out industrial products.”
3237. Farm Chemurgic Council. ed. 1936. Proceedings of
the Second Dearborn Conference of Agriculture, Industry,
and Science. Dearborn, Michigan: Farm Chemurgic Council;
New York: The Chemical Foundation, Inc. 409 p. Held 12-14
May 1936 at Dearborn, Michigan.
• Summary: The conference is sponsored by the Farm
Chemurgic Council and The Chemical Foundation, Inc.
to “Advance the industrial use of American farm products
through applied science.” Mr. Wheeler McMillan, Permanent
Chairman. Mr. Victor H. Schoffelmayer, Permanent
Secretary. Contents: Introductory. 1. Council luncheon. 2.
General opening session. 3. Symposium on new things.
4. Power alcohol. 5. Starches and sugars. 6. Plastics. 7.
Cellulose. 8. Farm chemurgic banquet. 9. Soy bean. 10.
Insecticides and fertilizers. 11. Closing general session. 12.
Business session. 13. Appendix.
The Soy bean is the only crop discussed as such.
Chapter IX (p. 243-67) contains the six papers presented:
1. Soy beans as a farm crop, by Mr. E.D. Funk; 2. The
processing of soy beans, by Mr. Clark Bradley; 3. The rôle of
soy bean oil in paint formulation, by Mr. E.E. Ware; 4. Soy
bean proteins, by Mr. W.J. O’Brien; 5. Soy bean chemistry,
by Dr. H.R. Kraybill; and 6. Mixing soy bean oil and tung
oil, by Mr. F. Taggart. A discussion followed, moderated by
Dr. C.C. Concannon.
Of the many exhibits, the application of vegetable
oils in the manufacture of paints and the manufacture of
molded plastics from farm grown materials were given
most attention. Both of these projects were demonstrated
in 5 different displays. Exhibitors included: Ford Motor
Company, I.F. Laucks, Inc. and O’Brien Varnish Company.
Soy bean oil for tractors (p. 360): “If he [the farmer] can
extract soy bean oil and run tractors on soy bean oil, he does
not have to ship the soy beans to market and pay the freight,
and let the industrialist extract the oil... he can run his Diesel
tractor on the oil, and be ahead of the game all around.” Also
encourages farmers or groups of farmers to do the initial
steps of processing their own soybeans to make industrial
products. Note 1. This is the earliest document seen (April
2007) that mentions the use of soybean oil as a specifically
“diesel” fuel. Many earlier documents on this general subject
referred to its use as “artificial petroleum.”
The casein plastics have increased their consumption

during the depression. Their total now reaches 4 million
pounds. They are used mostly in buttons and costume
jewelry. “Of the soya bean plastics little can yet be definitely
said as to prices or possibilities. Their characteristics are
naturally similar to the casein materials and like them, they
are comparatively expensive.” Noted from the Chemurgic
point of view is that the Ford plant output is said to be
300,000 pounds a year; 100,000 pounds of which represent
soy bean material.
Financial report. Disbursements for the first year of
the Council’s activities ending April 30, 1936 (including
organization expense of the First Dearborn Conference):
Total Dearborn office–$55,093.39. Total New York office
(including printing and distribution of 40,000 copies of
Proceedings of First Dearborn Conference)–$44,567.41.
Total for the year–$99,660.80. All financial support was
supplied by the Chemical Foundation, Inc.
Conference attendance: 1000 attend second conference;
35,000 attend nationwide meetings. Geographically, public
meetings have included every section of the country. “The
actual number of meetings organized specifically to further
the Council’s activities or at which the Council’s program
was presented, was in excess of 100, and the combined total
attendance is estimated in round numbers at about 35,000.”
The Soy Bean Committee (p. 391, 396-97). The meeting
was called to order by Edward J. Dies, Executive Secretary
of the National Soy Bean Processing Association [National
Soybean Processors Association], Board of Trade Building,
Chicago. Members present included E.D. Funk, Burlison,
and Kraybill. Those present by invitation included Dr. J.W.
Hayward of Archer Daniels Midland Co. (Milwaukee,
Wisconsin), E.E. Roquemore of Allied Mills (Chicago,
Illinois), E.F. Johnson and Lamar Kishlar of Ralston-Purina
Co. (St. Louis, Missouri). Other members listed as being
on the committee were Dr. A.A. Horvath, Chemist, Agric.
Exp. Station, University of Delaware, Newark, Delaware.
And Dr. Henry A. Gardner, Director, National Paint, Varnish
& Lacquer Association, 2201 New York Avenue, N.W.,
Washington, DC. Mr. Adrian Joyce, President. The Glidden
Company, 1963 Union Trust Building, Cleveland, Ohio. Note
2. This is the earliest document seen (Oct. 2005) showing
that Dr J.W. Hayward is now working for Archer Daniels
Midland Co.; an expert on soybean meal, he was formerly at
the Univ. of Wisconsin.
“A sub-committee composed of Messrs. I.C. Bradley,
president of the National Soy Bean Processors Association,
Ware and Burlison, charged with certain work, found that
the particular activity would now be carried on by the newly
organized Soy Bean Laboratory at Urbana, which under the
direction of the Federal government, will coordinate its work
with that of the Experiment Stations of twelve cooperating
states. Dr. Kraybill then sketched in broad outline aims and
purposes of the new Laboratory and indicated potential
benefits to all interests from grower to consumer.”
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“On motion of Mr. Bradley the resignation of Mr. H.G.
Atwood as Chairman of the Committee was accepted and
Edward J. Dies, Executive Secretary of the National Soy
Bean Processing Association, was elected as Chairman” (p.
396-97).
Photos show: (1) General view of the exhibition hall
from the entrance. (2) Mr. Francis P. Garvan, father of the
Farm Chemurgic Council and President of The Chemical
Foundation. (3) Dr. Charles M.A. Stine, Mr. Williams
Haynes, Mr. Howard E. Coffin.
Note 2. This is the earliest document seen (May
2016) that mentions the “National Soy Bean Processors
Association” (spelled with “Soy Bean” written as two
words).
Note 4. This is the earliest document seen (May 2016)
that mentions Edward J. Dies in connection with the National
Soybean Processors Association. Note the unusual spelling
of the name of the Association of which he is executive
secretary. Address: Dearborn, Michigan; New York.
3238. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(5):165T-89T. May.
• Summary: Contents: Part 2. IV. Varieties cultivated in the
different countries. A. America (continued): United States
(conclusion). Principal states of the Union where soya is
grown (conclusion: Gives a little history and lists the most
popular varieties and how/where grown): Massachusetts,
Ohio, Mississippi, Iowa, Maryland, New York, Wisconsin.
Canada. Argentina. Bermuda. Brazil. Chile. Colombia.
Costa Rica. Cuba. Dominican Republic. Equator [Ecuador],
Guadeloupe, Guatemala, British Guiana, Dutch Guiana
[Suriname], Mexico, Peru, Porto Rico [Puerto Rico],
Salvador, Uruguay.
Varieties grown in Massachusetts (p. 166T): Minsoy,
Mandarin, Wisconsin Black, Soysota, Chestnut, Habato, Ito
San, Pinpu, Wea, Manchu, Black Eyebrow, Dunfield, Illini,
Mansoy, Harbinsoy, Medium Green, Wilson 5 [Wilson-Five],
Ilsoy, Peking, Virginia.
Varieties grown in Ohio (p. 167T): Dunfield, Illini,
Kingwa, Manchu, Peking, Pekwa, Manchuria, Manchuria
13177, Mukden, Muksen, Mandell.
Varieties grown in Mississippi (p. 169T-172T): Table
IV (p. 170T) shows “Production (in bushels per acre)
of soya varieties, studied at the Experiment Station of
Delta, Stoneville, compared with 5 standard varieties (in
1934). Biloxi, White Biloxi, Coker’s 31-15, Coker’s 31-9,
Delnoshat, Delsta, Dixie, Ebony, Goshen, Kingwa, Laredo
(Southern), Lexington, Looney No. 1, Looney No. 2, Looney
No. 3, Loxitan, Mamloxi, Mammoth Brown, Mammoth
Yellow, Mammoth 01, Mamotan, Mamredo, Manchu,
Matthews J.P., Midwest, Otootan, Peking, Sable, Sable

Selection, Tanloxi, Tarheel Black, Tokio, Virginia, George
Washington, Wilson.
Varieties grown in Iowa (p. 172T): Hamilton, Black
Eyebrow, Dunfield, Midwest, Mansoy, Wilson, Manchu,
Illini, Mukden.
Varieties grown in New York (p. 173T): Hamilton, Black
Eyebrow, Dunfield, Midwest, Mansoy, Wilson, Ito San,
Haberlandt, Illinois 13-19.
Varieties grown in Wisconsin (p. 173T-174T): Black
Eyebrow, Early Green, Ito San, Manchu, Midwest. Address:
Rome, Italy.
3239. Kraybill, H.R. 1936. Soy bean chemistry. In: Farm
Chemurgic Council, ed. 1936. Proceedings of the Second
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan. 409 p. See p. 260-65. [6 ref]
• Summary: This article examines soy bean chemistry from
an industrial point of view. It is chiefly the large amounts
and quality of the fat and protein in the soybean that make
it suitable for use in industry. Among the most important of
the fatty constituents are: The phosphatids [phosphatides],
sterols, sterol glucosides, saponins and mucilages. The
average iodine number of domestic soy bean oil is about
134, which places it in the drying class. Three molecules
of fatty acids are combined with 1 molecule of glycerine to
give a molecule of fat. The fatty acids of soy bean oil differ
from corn oil and cotton seed oil chiefly in that they contain
linolenic acid and less palmitic acid.
“During the last year or more soy bean oil has been
used extensively as a food in mayonnaise, salad dressings,
margarines and vegetable shortenings. Soy bean oil can be
refined to a good sweet edible oil but after a period varying
from a few weeks to a few months the oil often acquires a
so-called ‘grassy’ or ‘paint-like’ flavor.” Durkee suggests that
it may be due to the small content of linolenic acid.
“Phospholipins (Phosphatids): Phospholipins may be
regarded as substituted fats in which one molecule of fatty
acid is replaced by a molecule of phosphoric acid united with
a nitrogen base. Only 3 phospholipins have been definitely
characterized and only 2 of these, lecithin and cephalin, are
known to occur in the soy bean. The nitrogen base in lecithin
is choline and in cephalin amino ethyl alcohol. Soybeans
contain from 1.00 to 3.00 per cent of phospholipins...
Contrary to statements frequently made we find that expeller
and hydraulic pressed oils contain more phospholipins than
those extracted by hexane.”
Sterols of soy bean: In addition to the phospholipins,
crude soy bean oil also contains several sterols–both
sitosterol and stigmosterol [stigmasterol]. The chief interest
in these compounds is their similarity in structure to the sex
hormones and vitamin D. Recently several workers have
reported the presence of one or more saponins in the soy
bean. “Soy beans contain about 26 per cent of nitrogen-free
extract. This includes soluble sugars and the more complex
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polysaccharides such as the galactans and arabans. The
literature is not in agreement as to which sugars occur or as
to the amounts present. In 1913 Tanret reported the isolation
of sucrose and a tetrasaccharide stachyose from soy beans.
Stachyose consists of two molecules of galactose and one
each of glucose and levulose.” Address: Prof. of Agricultural
Chemistry, Indiana (Purdue) Agric. Exp. Station, Lafayette,
IN.
3240. National Research Council of Canada. 1936.
Proceedings of the Second Conference on Soybeans. Ottawa,
Canada. 18 p. Held on 4 May 1936 in the National Research
Building, Ottawa, Ontario, Canada. Confidential.
• Summary: Contents: Minutes. Appendixes: A.
Memorandum on soybeans: Varieties, introduction, selection,
breeding, variety testing and other experimental work–of
the Division of Forage Plants, Central Experimental Farm,
Ottawa, by L.E. Kirk (A1-5).
B. A report on the present status of the soybean industry,
particularly in western Ontario, by F. Dimmock (B1-6).
C. The soybean (The Royal Bank of Canada, Monthly
Letter, April 1936) (C1-2).
In addition to the people present at the first conference
on April 29, the following were also present: Dr. L.E. Kirk,
Mr. C.H. Robinson, and Dr. J.M. Swaine.
The following subjects were discussed: Dr. Kirk talked
about the potential for growing soybeans in Manitoba,
Saskatchewan (and the central and northern parts of the other
prairie provinces), Nova Scotia, Quebec, the Maritimes,
Guelph (where O.A.C. had developed and popularized a
new variety named Goldsoy), and the area around Medicine
Hat (in southeast Alberta). “Southern Ontario was the
only suitable place in Canada for the industrial growth of
soybeans. There was no future for soybeans in Summerland
[BC], which had other feed crops. The British Columbia
coast, he said, was too wet.” Work on soybeans had once
been conducted at Macdonald College [Quebec], but had
been discontinued. During the last 7 years, the average
soybean yield in Canada had been about 25 bushels/acre
(range 18 to 30 bu/acre). Dr. Kirk reported that soybeans
grown in Ottawa [in northeastern Ontario] had shown
consistently higher oil content than those grown at Harrow
[at the southwestern tip of Ontario], while the latter had a
consistently higher protein content.
“Mr. Robinson stated that fairly complete analyses of
the O.A.C. and Mandarin varieties over a period of two years
were available and that a chemical study of the oil content of
soybeans had been made, but that no report on this had been
prepared yet.”
Concerning the use of soybean flour to extend wheat
flour in foods (such as baked goods): “Dr. Kirk pointed out
that a good deal of soybean flour was already being used and
that its use was likely to increase...” Dr. Whitby referred to
Henry Ford’s plant for making plastics from soybeans and

the research on industrial utilization being carried out at
Urbana, Illinois [by the U.S. Regional Soybean Laboratory];
“industrial outlets looked as though they would be very
important.” “Dr. Kirk mentioned the recent application
of soybeans in the manufacture of ice cream, chocolates,
sausages and peanut products.” Use of soybeans in feeding
animals. Dr. Hopkins was appointed to attend the Second
Dearborn Conference of Agriculture, Industry and Science,
soon to be held in Michigan; one session was scheduled to
be devoted to soybeans. The National Research Council
might consider investigations on industrial development
of soybeans, being careful not to duplicate the work of Dr.
Swaine at the Experimental Farm. The meeting lasted 1
hour and 40 minutes. It was agreed that all discussions and
research would be treated as confidential.
See separate entries for each of the 3 Appendixes.
Address: Ottawa, Ontario, Canada.
3241. Hopper, Elizabeth G. comp. 1936. List of
periodicals currently received in the library of the United
States Department of Agriculture, June 1, 1936. USDA
Miscellaneous Publication No. 245. iv + 337 p. June 1.
Index. 28 cm. [3871* ref]
• Summary: Contents: Introduction. 1. List of periodicals
arranged alphabetically (p. 1-189). Russian titles (p. 18992). 2. List of periodicals arranged by subject (p. 193-333).
3. Key to subjects (p. 335-37). Elizabeth Hopper compiled
this book under the direction of Lydia K. Wilkins, Chief,
Periodical Division, USDA Library. The NAL call number of
each periodical is given.
“This present general list supersedes three previous
general lists of periodicals received by the Library: (1)
Catalog of the Periodicals and Other Serial Publications
in the Library, issued in 1901 as Library Bulletin 37 (NAL
call number 1L61B, no. 37), which included all of the
library serial holdings to that date; (2) List of Periodicals
Currently Received in the Library, issued in 1909 as Library
Bulletin 75 (1L61B no. 75); and (3) List of Serials Currently
Received in the Library of the United States Department
of Agriculture, which was issued in January 1922 as
Department Circular 187 (1 Ag84D no. 187). The list in 1909
was similar in scope to the present list in that it included only
regular periodicals. The former list included 1,575 titles as
compared with 3,871 in the present list.” A subsequent list
was compiled in 1950 (1 Ag84Bi no. 12).
Abbreviations used in this work: s-a = semiannual;
q = quarterly; m = monthly; bi-m = bi-monthly; s-m
= semimonthly; w = weekly; bi-w = biweekly; s-w =
semiweekly; a = annual; irr = irregular. Address: Asst. Chief
of Periodical Div., USDA Library.
3242. Breedlove, L.B. 1936. Soy bean–The magic plant:
Picturing its multiple industrial and economic uses. Article I.
Chicago J. of Commerce and La Salle Street Journal. June 2.
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p. 12.
• Summary: Contents: The soy bean–The youngest major
crop. Manifold uses. Industrial uses increasing. Production
greatly increased. Acreage sown in soy beans (Ohio, Indiana,
Illinois, Iowa, Missouri, North Carolina, total USA).
Production of gathered soy beans. The 1935 extra dividend
crop. A new export crop. The change in the international
soy bean map (a world map with statistics and bar charts for
each major country shows imports of beans, oil, and cake
for the years 1926, 1930, and 1935). World’s production of
gathered soy beans (1923-1935). Production of gathered soy
beans in the United States (1923-1935). The change in the
soy bean map: A map of the USA gives 3 statistics (arranged
vertically) within each of the main producing states showing
production of gathered soy beans for the years 1935, 1930,
and 1926.
“Some one aptly has said ‘soy beans are used for
everything from hay to hairpins.’... Americans discovered
practically all the industrial uses of the products of the
plant.”
“The uses of the soy bean plant are now truly manifold.
The Chinese long ago, marveling at the foods which the soy
provided for humans, called the plant ‘the little honorable
god,’ and the western world, seeing the industrial application
increase, has called the soy bean the ‘wonder bean.’”
Note: This is the earliest document seen (June 2003)
which uses the word “god” in connection with the soy bean,
or which states that the soybean was once called “the little
honorable god.”
“Industrial Uses Increasing: The margarin [margarine]
industry was the first of our industries to use considerable
amounts of soy bean oil. In 1929 the margarin industry was
using 750,000 pounds of soy bean oil annually and in 1935,
consumed 1,740,000 pounds...
“The paint and varnish industries, which bought very
little in 1929, purchased last year 13,003,000 pounds of
soy bean oil or 14 per cent of the total sold. The makers of
compounds and vegetable shortenings have increased their
demand for soy bean oil in the last ten years and in 1935
purchased 52,452,000 pounds or 56 per cent of the total.”
“Production Increased Greatly: Since 1924 the total
acreage devoted to soy beans has expanded at a rapid rate
and in the last few years has grown by leaps and bounds...
“By 1924 the farmers located in a crescent area crossing
Iowa, Missouri, Illinois and Indiana were the principal
suppliers of the demand for seeds from improved or purified
varieties.
“The demand for seeds by 1931 was inactive but the
demand for soy beans for processing was increasing...”
“The 1935 Extra Dividend Crop: Several factors lie
behind the astounding increase in soy bean production.
Under the AAA [Agricultural Adjustment Administration
(USDA)] ‘prosperity through scarcity’ contracts, a reduction
in corn and wheat acreage was required of contract-signing

farmers. In Illinois, Iowa, Indiana and Missouri, almost all of
the acreage forced out of production of bread and feed grains
was planted in soy beans.
“Increased demand for soy bean oil, oil meal and
food products gave the soy bean crop the role of an ‘extra
dividend’ for agriculture, a part not contemplated by the
system of ‘planned crops’ originated in Washington [DC].
The return per acre of soy beans to the farmers was roughly
equivalent in value to that which is normally obtained from
wheat. Measured as a cash producer for the farmer the soy
bean crop ranked in 1935 fourth in importance among cereal
grains grown in this country, exceeding rye in value.”
“A New Export Crop: In 1934 the United States
exported for the first time soy bean meal and in 1935
exported soy beans to processing mills located in Europe in
direct competition with other producing countries.” Address:
Staff member, Chicago Journal of Commerce.
3243. Morse, W.J. 1936. Re: Bansei soybeans and
acidophilus soybean milk. Letter to Dr. John Harvey
Kellogg, Battle Creek Sanitarium, Battle Creek, Michigan,
June 3. 1 p. Typed, with signature on letterhead.
• Summary: Morse is sending Kellogg 12 pounds of
Bansei soybeans, the type Morse found most promising for
making soybean milk. “I wish to thank you for the bottle
of Soy Acidophilus which one of your assistants brought
to Washington a few weeks ago. I like this milk very much
and am planning to use the acidophilus culture with some
soybean milk.” Address: Senior Agronomist, Div. of Forage
Crops and Diseases, Bureau of Plant Industry, USDA,
Washington, DC.
3244. Burlison, W.L. 1936. Re: Report of the Advisory
Committee on Soybean Research regarding projects and
subprojects submitted by the Regional Soybean Industrial
Products Laboratory. Letter to H.W. Mumford, Dean,
College of Agriculture, Univ. of Illinois, Urbana, June 4. 2 p.
Typed, with signature on letterhead.
• Summary: “The Advisory Committee on Soybean
Research has reviewed the list of projects and subprojects
submitted by Doctor H.G. Knight of the Regional Soybean
Industrial Products Laboratory. The titles of the projects
and subprojects are general and it is difficult to know just
exactly what is contemplated under these titles. It is assumed
that the leaders, when they have been appointed for the
three divisions of the laboratory, will specifically set up the
projects in the ordinary fashion.
“Our committee feels, and I am certain that it is also the
feeling of the Director of the Laboratory, that each project
will be later submitted in definite form to the collaborating
groups and to the directors of the respective stations. We are
recommending that this be done.
“It should be borne in mind thruout these various
proposed studies on industrial utilization of soybean projects
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that the solution of each problem involves
not only the determination of the properties
and the adaptability of the soybean product
with reference to some particular use, but
also the comparison of the soybean product
with competitive products already in use
of being promoted for use with reference
to the desirable and undesirable properties
and probably cost of production.
“It would seem to us that the Director
of the Regional Soybean Industrial
Products Laboratory would need to make
a careful survey of what is already being
done in order to determinate just how
far research has progressed on certain
proposed projects. Primary Subproject No.
1, ‘Investigations into the Improvement of
the Flavor and Keeping Qualities of Edible
Soybean Oil,’ is a case in point. Doctor
Sybil Woodruff of this Station has done
something along this line.
“Your committee approves in general
the projects set up under the two headings,
namely, the proposed projects for the
laboratory itself, and the projects indicated
as agronomic and genetic investigations.”
Source: Univ. of Illinois Archives,
Agriculture, Dean’s Office Subject Files
1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address:
Univ. of Illinois.
3245. Portrait photograph of Dr. Clyde
Melvin Woodworth, the first U.S. soybean
geneticist. 1936. Urbana, Illinois. June 5.
• Summary: This photo was taken on 5
June 1936. It was most likely taken at
the University of Illinois as it is a formal
faculty portrait and there is no occasion
tied to this portrait.
Source: Urbana, Illinois. University of Illinois Archives.
Faculty, Staff and Student Portraits, Record Series 39/2/26,
Box 75. Reprinted with permission. Address: Chicago,
Illinois.
3246. Breedlove, L.B. 1936. Soy bean–The magic plant:
Valuable chemical constituents in products of plants. Article
VI. Chicago J. of Commerce and La Salle Street Journal.
June 13. p. 11.
• Summary: Discusses the chemical composition of
soybeans. Table 1 shows the minimum, maximum, and
average chemical composition (from analyses by the USDA
Bureau of Chemistry) of all varieties of soy beans, including
moisture, ash, fat, fiber, protein, pentosan, sugars, starch-like

substitute by elastic, phosphoric pentoxide, potassium oxide,
calcium oxide, magnesium oxide, and weight per 1,000
seeds.
Table II shows the percentage of moisture, protein,
carbohydrates, fat, and ash in the cotyledons, embryo/germ,
and hulls. The soybean consists of 90-92% of cotyledons,
6-8% of hull, and 1.5 to 2% of germ. The protein and fat
content is highest in the cotyledons and lowest in the hulls.
Table III shows the amino acid composition
(tryptophane, cystine, tyrosine) and nitrogen content of
glycinin prepared from 10 soybean varieties.
Table IV shows the mineral content (total ash,
potassium, sodium, calcium, magnesium, phosphorus,
silicon, chlorine) of various grains: soy beans, wheat, corn,
rye, peas, and navy beans. Soy beans have by far the greatest
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total mineral content.
Proteins are extremely complex compounds. “The
‘building stones’ of which these molecules are built are
known as amino acids.” The principal protein in soy beans is
glycinin. Unlike other beans, “the soya is high in oil content
and low in starch.” Note that the term “the soya” is used to
refer to soybeans. Address: Staff member, Chicago Journal of
Commerce.
3247. Kellogg, John Harvey. 1936. Re: Growing soybeans
in Michigan for used as a canned green vegetable. Letter
to Mr. William J. Morse, Bureau of Plant Industry, USDA,
Washington, DC, June 14. 1 p. Typed, without signature
(carbon copy).
• Summary: “I have your letter of June 3. The seed has
arrived and it has been planted and I hope it will mature in
this climate.
“We are planting this year a hundred acres of soy beans
of the 78-day variety. We expect to can a large part of those
beans as shell beans. We shall let part of the crop ripen and
may have some surplus as seed... Thanking you for your
courtesy in sending us some more Bansei seed.”
3248. LeClerc, J.A. 1936. Information on soybean milk.
Washington, DC: U.S. Bureau of Agricultural Chemistry
and Engineering. 5 p. June 15. Unpublished manuscript.
Reprinted 194?
• Summary: Contents: Introduction: Description and
composition of soybean milk, table comparing the
composition of soybean milk and cows’ milk. Two ways to
make soybean milk: from whole soybeans, from the meal
or flour. (A) Soybean milk prepared from the beans [basic
method], Jethro Kloss’ method, Sadikov, Franzusowa and
Chalelzkaja recommend the following. (B) Soybean milk
prepared from meal or flour, Arao Itano’s Japanese method
for Toniu, Itano’s own method. Condensed soybean milk.
Soybean milk powder. Others.
“Attached: Partial list of references on soybean milk”
[National Agricultural Library’s Call No. 1.9 C4925Psm].
Address: Food Research Unit., Agr. Chem. Research Div.,
Bureau of Agricultural Chemistry and Engineering, USDA.
3249. Steinberg, Robert A.; Garner, W.W. 1936. Response
of certain plants to length of day and temperature under
controlled conditions. J. of Agricultural Research
52(12):943-60. June 15. [10 ref]
• Summary: Since the appearance in 1920 of the first paper
on photoperiodism, by Garner and Allard, an extensive
literature covering various phases of the subject has
developed.
Soybeans are used in this paper and have been used in
many previous papers.
“Fairly extensive observations were made on response to
length of day of early-, medium- and late-maturing varieties

of soybeans, at mean temperatures of 71º, 77º, 83º and
89ºF. under controlled conditions.” Address: 1. Associate
physiologist; 2. Principal physiologist in charge. Both: Div.
of Tobacco and Plant Nutrition, Bureau of Plant Industry,
USDA.
3250. LeClerc, J.A. comp. 1936. Partial list of references on
soybean milk. Washington, DC: Food Research Div., Bureau
of Chemistry and Soils, USDA. 4 p. June 16. Unpublished
manuscript. [50 ref]
• Summary: The 50 references are listed in chronological
order, from Trimble (1896) to Castagnol (1934). Address:
Food Research Div., Bureau of Chemistry & Soils, USDA,
Washington, DC.
3251. Breedlove, L.B. 1936. Soy bean–The magic plant:
Industrial uses already manifold with more in prospect.
Article XIII. Chicago J. of Commerce and La Salle Street
Journal. June 30. p. 12.
• Summary: Contents: Introduction (soy oil in paints and
varnishes). Farmers strong for it. Soy bean oil in paints.
Mixture for paints. Lecithin increases value. In varnishes
and enamels. Use in soap making. Difficulties encountered
(in soap manufacture). Casein for synthetic wool. One table
shows the iodine number of six drying oils; the 4 oils with
the highest iodine numbers are linseed oil (179-204), tung oil
(160-170), soy bean oil (124-148), and corn oil (116-130).
Another table shows the saponification number and acid
number of 8 oils used to make soaps. The two oils with the
highest saponification numbers are coconut oil (251-26) and
palm oil (196-206).
“No phase in the utilization of soy beans has been more
striking than the perfection of methods for using the oil in
paints and varnishes. Although the oil had been used for
centuries in the making of Chinese lacquers, the use of soy
bean oil as a paint oil was unknown until 1930.
“For twenty years the reports of independent
investigators were so conflicting that paint companies were
cautious in matters pertaining to the use of soy bean oil. In
1930, the experiment station of the University of Illinois
launched a program of investigation of uses of such oil in
paints. Paints having soy bean oil in varying amounts up to
fifty per cent of the vehicle were tested in comparison with
linseed oil paints and the results published.
“Dr. Burlison, who was in charge of the experiments
at the University of Illinois, says in an official report, ‘the
results on the panels support the findings of other workers
that 30 per cent and more of the oil used in paint can be
made up of soy bean oil when properly treated and where
driers suited to this kind of oil are used.’”
“In varnishes and enamels: Particularly in varnishes,
and in some other purposes, a so-called ‘non-break’ oil–an
oil whose desirable qualities do not partially break down
chemically when used in a manufacturing process utilizing
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high temperatures–is desired. The soy bean oil now produced
in expeller or hydraulic mills when heated to 600 degrees
Fahrenheit develops a dark color and a heavy dark colored
precipitate. Such are known as ‘break’ oils. Recent studies
have shown that it is possible to produce a satisfactory nonbreak oil by controlling the moisture content of the soy beans
and the temperature of the pressing in either expeller or
hydraulic methods... The new phenol-formaldehyde resins
are practically all well suited for use with soy bean or tung
oil.
“Millions of automobiles and refrigerators have been
painted with enamel in which soy bean oil or glycerine
made from soy bean oil is an important ingredient of the
glyptol resin and the oil modifier of the finished enamel.
The superiority of these paints and enamels is proved in the
advice of automobile manufacturers to car users to not apply
any polish as the gloss is never dulled and the colors never
fade.”
“In the United States, since nearly 80 per cent of
the population must use hard water and household water
softeners are far from universal, the amount of hard soaps
used is twenty times that of soft soaps... The difficulties of
using soy bean oil in place of cocoanut oil are quite generally
recognized by manufacturers... Hydrogenation of unsaturated
glycerids in soya oil produces the saturated fats necessary in
hard and soft soaps.
U.S. domestic consumption of casein last year was
more than 38 million pounds; most of it came from milk. “It
appears that the casein from soy beans has equal qualities to
that of casein from animal sources... Chemists say that the
casein from soy bean milk may be used in the production of
synthetic wool.” Address: Staff member, Chicago Journal of
Commerce.
3252. Dies, Edward Jerome. 1936. Soy, the Midwest’s
miracle bean. Commerce 33(5):27-28. June.
• Summary: The editorial introduction begins: “The
sensation of agriculture as far as the industrial and chemical
worlds are concerned is the soybean. In 1935 the crop
was 39,000,000 bushels, double the crop of 1934... Henry
Ford helped make the soybean a fascinating feature of his
World’s Fair exhibit of 1934. It was an important unit in his
industrialized farm scheme.”
The article begins: “A brilliant new star has appeared in
the agricultural skies. It is the versatile and resourceful little
soybean. Hoary with age in the orient, its recent dizzy rise in
America has caused the farm world to blink in wonderment.
“Where it is going, what other magic it will perform,
is anybody’s guess. But the indisputable fact is that it has
already written a new and colorful chapter in agricultural
history, and has sent dollars jingling into the pockets of an
ever-growing number of farmers.”
Discusses the increasing soybean acreage, establishment
of the soybean research laboratory at the University of

Illinois, food and industrial uses for the bean, growth of
the industry in the United States, “I.C. Bradley, Taylorville,
Illinois, president and the National Soybean Processors
association,” and the need for tariff protection. “A step of
first importance was the recent decision to launch a regional
research laboratory at the college of agriculture, University
of Illinois, to be headed by the able Dr. O.E. May of the
United States bureau of chemistry and soils... The work
will be coordinated with that of the experiment stations of
12 cooperative states.” Plastics are manufactured from the
soybean cake. It is being converted into: steering wheels,
gear shift lever balls, horn buttons, light switch handles,
distributor bases, distributor covers, window trim strips, dash
board panels, timing gears, and electrical insulations. It has
been said that “the motor car of the future may be ‘grown on
the farm.’”
In 1934 it is reported that the paint industry used
10,451,000 pounds of soybean oil and the linoleum industry
used 2,843,000 pounds.
“Tariff protection needed: To protect industry, Congress
must take action soon to curb the inflow of competing
products. It is claimed that last year we imported 2 billion
pounds of foreign fats and oils or oil equivalent, in oil
bearing seeds and nuts.” A table (p. 28) shows imports to
the USA of nine edible vegetable oils and tallow for the
years 1934 and 1935. The vegetable oils are corn, palm
kernel, palm, peanut, perilla, soybean, rapeseed, sesame,
and cottonseed. In 1935 the top three imported in the largest
amounts were palm oil (159.8 million lb), tallow (98.5
million), and cottonseed oil (62.5 million). Soybean oil had
the smallest amount imported (5.2 million lb).
The article concludes: “Whatever the outcome, one
salient fact remains: The little miracle bean from Manchuria
is destined to write its story boldly across the pages of
American agricultural history.”
Note 1. This is the earliest publication seen (Sept.
2016) by Edward Jerome Dies concerning soybeans. Never
known for understatement, the colorful Mr. Dies was a
staff correspondent of the Associated Press and a magazine
writer before launching his Chicago public relations bureau.
In 1936 his agency was engaged by the National Soybean
Processors Association. Soon he became president of the
expanding trade group, and continued in office until 1945.
A vigorous promoter of soybeans, he was also author of the
important book Gold from the Soil (1942, 1943).
Note 2. This is the earliest document seen (May 2016)
that mentions the “National Soybean Processors association”
(or “Association”).
Note 3. This is the earliest document seen (Aug. 2011)
that uses the term “miracle bean” to refer to the soybean. It
is also the earliest document seen (Aug. 2011) with the word
“miracle” or “miracle bean” in the title in connection with
the soybean.
Note 4. This is the earliest document seen (Aug. 2002)
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that contains the term “Hoary with age” with the respect to
the antiquity of the soybean.
3253. Greene, R.E.L. 1936. Cost of producing farm products
in North Carolina. North Carolina Agricultural Experiment
Station, Bulletin No. 305. 127 p. June. See p. 85-88.
• Summary: Cost of Producing Soybeans has the following
tables: Labor and material requirements per acre for
production of soybeans; Cost per acre of producing
soybeans; Labor requirements by operation per acre on
soybeans. Figures apply to Craven County only. Address:
Research Asst. in Farm Management.
3254. McClelland, C.K. 1936. Soybean varieties for hay,
seed, and oil production. Arkansas Agricultural Experiment
Station, Bulletin No. 334. 42 p. June.
• Summary: Contents: Methods of conducting the
experiment. Soybean varieties at the main station. Soybean
varieties at the cotton branch station. Soybeans at the rice
branch station. Soybeans at the fruit and truck branch station.
Soybeans at the Scott experimental field. Oil analyses of
various soybeans. Summary. Appendix.
“It as been less than a score of years (i.e., less than
20) since soybeans came to be of importance in the farm
programs of Arkansas. Field days at the Main Station and
branch experiment stations, demonstrations with cooperating
farmers, and publicity have served to popularize the crop
and acquaint the people with its value and possibilities.
Since 1920 the acreage in Arkansas has increased from a few
small, scattered areas to as high as 90,000 acres in a single
year.” Address: Dep. of Agronomy.
3255. Breedlove, L.B. 1936. Soy bean–The magic plant:
Industrial uses already manifold with more in prospect.
Article XV. Chicago J. of Commerce and La Salle Street
Journal. July 7. p. 11.
• Summary: Introduction: Casein and soy bean glues.
Lecithin from new plants. Use in ice cream and soup tablets
(as well as linoleum, printing inks, and lubricating oils).
Industrial forms using soy beans. New laboratory to study
uses (regional laboratory in Illinois).
Casein is widely used to make glue. The casein (about
18% by weight) is used with borax water and glycerine in
a state of hydrophilic solution to form the highly cohesive
jellies called glues.
“The fir and plywood industry of the Pacific coast now
uses extensively glue made with soy bean casein. Over
half of the box shook plywood industry-cut boxes made for
assembly at the shipper’s plant–in the southern and eastern
part of this country recently has adopted soy bean glue in
preference to other glues. Tests by chemists of the plywood
industry have proven that glue made from soy bean oil will
not dissolve in water. The total consumption of soy bean
glue for various uses in the wood working industries of this

country is nearly 1,500 tons per month.
“Lecithin from new plants: Lecithin is used to give
chocolate candy a gloss. Gumdrop manufacturers put in
a drop of this substance to prevent hardening in storage.
Cotton textile plants produce a soft, supple finish to their
goods by the use of lecithin. Tanneries want their chrome
leather to take up plenty of grease and lecithin has been
found to be the best agent to increase the absorption.
“During the last decade mills for commercial extraction
of lecithin from soy beans were successfully operated in
Germany and Denmark, and, according to [Bruno] Rewald,
over one million pounds are used annually in the German
margarine industry. For a number of years soy bean lecithin
was imported into the United States in competition with the
lecithin extracted from eggs, but recently two mills were
constructed in this country to supply the domestic demand.
Lecithin is used in margarine to secure a better distribution
of the fat.
“A solid made by vulcanization of soy bean oil with
sulphur, known as factice, a compounding ingredient for the
rubber manufacturer, was introduced last year... This brown
compounder is used to increase the aging, curing, strength
and wear resisting qualities of automobile tires and other
heavy rubber products,...”
The following is a partial list of firms which buy soy
beans and make industrial [non-food, non-feed] products
from them: Archer-Daniels-Midland Company, Milwaukee,
Wisconsin makes refined oils and kindred products.
Armstrong Cork Company, Lancaster, Pennsylvania
makes cork coverings and linoleum. Armstrong Paint and
Varnish Works, Chicago, Illinois makes soaps and paints.
The Blanton Companies, St. Louis, Missouri makes soaps.
Davies-Young Soap Company, Dayton, Ohio makes soaps.
Detroit Graphite Company, Detroit, Michigan makes soy
bean oil varnish. E.I. duPont de Nemours and Company,
Wilmington, Delaware makes paints, Duco finishes,
plastics. Ford Motor Company, Dearborn, Michigan makes
plastic automobile parts. Fischer’s Surfa-Saver, Inc.,
Cincinnati, Ohio makes soft soap. Funk Brothers Seed
Company, Bloomington, Illinois makes oil meal feeds.
The Glidden Company, Chicago, Illinois makes paints,
varnishes, lacquers. I.F. Laucks, Inc., Seattle, Washington,
and Portsmouth, Virginia makes glues. Paintcraft Company,
Galesburg, Illinois makes paint. Peterson Core Oil and
Manufacturing Company, Chicago, Illinois makes core
oils. Procter and Gamble, Cincinnati, Ohio makes soaps.
Purina Mills, St. Louis, Missouri, makes oil meal feeds.
Sherwin-Williams Company, Chicago, Illinois makes paints,
varnishes, lacquers. A.E. Staley Manufacturing Company,
Decatur, Illinois makes refined oils and kindred products.
Stamford Rubber Company, Stamford, Connecticut makes
rubber compounders. Woolsey Paint and Color Company,
Jersey City, New Jersey makes paints and varnishes.
The Bankhead-Jones Act of 29 June 1935 authorizes
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the USDA to establish several specialized laboratories in the
major agricultural regions of this country. The department
last month designated the College of Agriculture of the
University of Illinois as the regional government research
laboratory to serve the 12 north central states. The 3
objectives of the laboratory are discussed. “It is expected that
twenty research men will soon be at work in the 6,000 square
feet of space that the new laboratory will occupy.” Address:
Staff member, Chicago Journal of Commerce.
3256. Read, Betty. 1936. The federal diary. Washington Post.
July 11. p. X12.
• Summary: “P.H. Dorsett who is retired from the division
of plant exploration and introduction in the Department
of Agriculture, was honored recently for the work he did
while in the Government service as a plant scientist. He was
presented with the Meyer Medal for distinguished service
in plant introduction, a medal awarded at intervals by the
council of the American Genetic Association. The medal
is named in honor of the late Frank Meyer, pioneer plant
explorer of the department, who originated the fund.
Dorsett, who now lives in Beltsville [Maryland],
“made his greatest contribution to the country’s agriculture
between 1924 and 1927 when he brought together the
largest collection of soybean varieties ever made. He is
being honored for that accomplishment and for his plant
exploration trips in many parts of the world.”
3257. Breedlove, L.B. 1936. Soy bean–The magic plant:
Crop movements, grade requirements and federal inspection.
Article XVIII. Chicago J. of Commerce and La Salle Street
Journal. July 14. p. 12.
• Summary: Contents: Introduction. Official soy bean
gradings. Standards for oil and meal. Soy bean inspection.
“The movement of [soy] beans produced in the Corn
Belt states in recent years has been unusually rapid during
the early part of the season. For the five crop years ending in
1934 nearly 48 per cent were out of the growers’ hands by
November. This was due to the special purchasing basis used
by oil mills and feed manufacturers.”
The U.S. Department of Agriculture announced the
first standards for soybeans in Sept. 1925. The grades and
classes set forth in the revised standards, effective 3 Sept.
1935, are shown in Table I. Soy beans are graded largely
on two factors: foreign material and splits. There are four
grades (No. 1 being the best), plus a sample grade for soy
beans which do not comply with any of the above four
grades. There are also five classes of soy beans. “Yellow
soy beans.–This class includes all yellow soy beans of the
Mammoth yellow, Illini, Manchu, A.K., Hollybrook and
Haberlandt and all varieties of similar color and may not
contain more than 5 per cent of beans from other classes.”
Green soy beans includes all green-colored [when dry] soy
beans of the Morse, Tokio, Guelph, etc. varieties. Brown soy

beans includes all light-brown and dark-brown soy beans
the Virginia, Mammoth Brown, Early Brown, etc. varieties.
Black soy beans includes all black soy beans of the Wilson,
Pekin [Peking], Wisconsin Black, Tarheel Black, Laredo, etc.
varieties. “Mixed soy beans.–This class includes the Black
Eyebrow variety and any mixtures of beans not provided in
the above classes.”
“The National Soybean Oil Manufacturers Association
of Chicago distributed early in 1932 revised trading rules for
soy bean oil... The portion of the rules relating to the quality
of the oil are summarized in Table II,” which shows five
quality factors: Specific gravity at 15.5 deg. C (minimum
0.9240). Iodin number (minimum 131.0). Saponification
number (minimum 190.0). Unsaponifiable matter per cent
(maximum 1.5% without penalty). Acid number–or free fatty
acids percent. Volatile matter at 105 deg. C per cent. Foots,
per cent (maximum 2.5% without penalty).
Table III shows the number of carloads of soy beans
federally inspected in leading soy bean producing states
(1928-35). In 1926-28 a grand total of 268 carloads were
inspected, increasing to 928 in 1929, to 2,954 in 1931, and
to a record 13,648 in 1935. In 1926-28 the states and cities
with the most carloads inspected were: North Carolina
219 (81.7% of the total; at Elizabeth City, Raleigh, and
Washington); Virginia 33 (at Norfolk and Richmond); and
Illinois 26 (22 at Chicago and 4 at Bloomington). In 1935
the states and cities with the most carloads inspected were:
Illinois 8,284 (60.7% of the total; 5,106 at Chicago, 1,440
at Peoria, 692 at Taylorville, none at Decatur); Ohio 1,390
(at Toledo, Cincinnati, Circleville, and Columbus); Indiana
1,388 (at Indianapolis, Lafayette, Decatur, and Evansville);
Missouri 1,051 (at St. Louis and Sikeston). Address: Staff
member, Chicago Journal of Commerce.
3258. Breedlove, L.B. 1936. Soy bean–The magic plant:
Trading in futures next development in perfecting market
facilities. Article XIX. Chicago J. of Commerce and La Salle
Street Journal. July 16. p. 13.
• Summary: Contents: Introduction. Market for seeds soon
disappeared. Processing underwriting failure [Peoria Plan,
1928]. Co-operative marketing unsatisfactory. Admitted to
trading. Future trading needed [at Chicago Board of Trade].
“In spite of the advantages of excellent transportation
means and rapid methods of communication, the
development of the present facilities for marketing the
soy bean–the new addition to the cereal world–has passed
through all the initial stages through which the existing
excellent mechanisms for marketing the older cereal grains
have passed.
“As late as 1919 a survey by the department of
agriculture [USDA] showed that 13 per cent of Illinois
soy bean seed was raised on the farms using it, 9 per cent
was obtained from neighboring farms and 78 per cent was
obtained from seed dealers. By 1923 nearly 60 per cent of
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the seed used was grown by the mid-western farmers using
it, 30 per cent was purchased from other farmers, 10 per cent
from local seed dealers and the remainder from distant seed
dealers. The prices fluctuated widely in the different districts
depending on the conditions of supply and demand.
“Market for seeds soon disappeared: By 1926 large
profits in the local markets for seed in the middle west had
disappeared. Grower-sellers were not willing to bother with
sales effort during a time when they were needed for field
work and were reluctant to grant credit to grower-buyers in
the districts just beginning to grow soy beans or where the
crop was utilized as hay. Growers began generally to sell
their entire seed crop to dealers, leaving to the dealers the
trouble and expense of finding the buyers.
“The early crushing plants came into being to utilize
the surplus from the seed trade. The poor quality beans went
to the local elevators at very low prices. As most of these
beans were uncleaned and the moisture content high the local
elevator was compelled to dispose of the beans to adjacent or
distant mills processing beans with as little delay as possible
and at whatever price could be secured. The number of
processing mills was limited and the demand so fluctuating
that many local elevator men refused to handle soy beans
only on a storage charge basis.
“Previous to 1928 producers in Illinois and users of soy
beans had been considering ways and means of increasing
the acreage devoted to the crop so that a dependable supply
of sufficient volume attractive to commercial processors
would be assured. The extensive winter killing of wheat
during the 1927-28 season had left a considerable acreage of
ground in the state which would have to be planted in some
spring crop.
“Processor underwriting failure: In April 1928, meetings
were held by representatives of producers and of leading
soy bean crushers of Illinois which resulted in the crushers
contracting for the soy bean crop from 50,000 acres in
Illinois at a price of $1.35 a bushel for No. 2 beans delivered
at Peoria or Bloomington. The contract was liberal in the
provision that if a grower were offered a better price than
that stated in the contract, he would have the privilege of
selling to other buyers, provided he first gave the contracting
party the opportunity of purchasing at the higher price.
“The contract was in terms of acres instead of bushels,
largely because the purpose was to stimulate production.
When the crop began to move in the fall, it became clearly
obvious that unless contracting mills extended the same
price to the balance of the crop, competitors would obtain at
least a part of the crop at much lower prices. As a result, the
contracting mills received contract and non-contract beans
on the same basis. The contracting buyers were compelled
to take nearly 40 per cent more beans than was the original
intention.
“There was no incentive for the growers to hold the
beans and the beans were rushed to the mills as soon as

threshed. The mills were compelled to place a virtual
embargo for several days until they could provide storage
space at the specified delivery points.
“The entire output of soy bean meal made from the
beans purchased under this contract was turned over to the
Grange-League-Federation exchange of Ithaca, New York,
which furnished feed and other supplies to dairy sections
in the east. The oil was sold through oil brokers in Chicago
[Illinois], St. Louis [Missouri], and Memphis [Tennessee].
“In the spring of 1929 essentially the same contract
was offered growers. The principal differences were that
the amount was specified in bushels and the price was on
a sliding scale designed to hold back the delivery dates in
order to avoid storage congestion. Late in the summer of
1929 the prices of linseed oil and meal advanced sharply
because of the shortage in the crop of flax both in the United
States and Argentina, and the price of soy beans soon
exceeded the contract price.
“The contracting millers voluntarily raised the contract
price to a flat price of $1.50 without penalty for the time
of delivery. There was lively bidding by millers and much
of the beans contracted for were sold by producers through
dealers, principally in St. Louis and Chicago. Since 1930
contracts which specified minimum prices have not been
available to the growers in the principal producing territories.
“Co-operative marketing unsatisfactory: Late in 1929,
the Soy Bean Marketing Association was formed in Illinois
for the purpose of representing the interests of growers and
stimulating industrial consumption. The members of the
association, operating at first under a three-year marketing
contract, consigned their crop to the association pool.
“Funds were borrowed from the Federal Intermediate
Credit Bank of St. Louis for financing and marketing the
crop. Contracts were entered into with bonded warehouses
operating under federal license, with about 200 country
elevators for handling the beans, and with six important
processing companies for purchase of beans at 30 cents per
bushel delivered.
“The association was at first hampered by falling prices
but early in the fall of 1931 an export demand developed
which the association could only partly take advantage of
while at the same time independent dealers bid for the supply
and much of the beans contracted through the association
actually found their way into the exports sales of dealers.
“It turned out that the soy bean association overadvanced on its initial payment for the 1930 crop. The
experience illustrates the difficulties encountered by a
fixed price pool operating alongside an open market paying
prices based on day-to-day developments. Since 1933 the
association has not conducted a pool for marketing of soy
beans.” Continued. Address: Staff member, Chicago Journal
of Commerce.
3259. Burlison, W.L. 1936. The soybean. A plant immigrant
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makes good. Industrial and Engineering Chemistry
28(7):772-77. July. [23 ref]
• Summary: Contents: Introduction and brief history.
Description of the bean. Soybean culture. Industrial uses.
Imports. Composition of soybean seed. Composition of
soybean oil. Composition of soybean-oil meal. Methods
of processing soybeans for consumption: Expeller method,
hydraulic-press method, solvent extraction process.
Disposition of the domestic crop. Products derived from
soybeans. Industrial use of soybean oil. Soybean oil in the
paint industry. Soybean oil as a core binder. Other uses for
soybean oil: Lecithin, sulphonated oil. Plastic industry.
Soybean glue. Further investigation needed.
This article begins: “The soybean is one of the oldest
crops grown. It was described in a Chinese book on Materia
Medica, Ben Tsao Gang Mu, written by Emperor Shen-Nung
about 4800 years ago... Soybeans were introduced into the
United States in 1804, yet a hundred years there were very
few grown outside the southern states.”
The section titled “Products derived from soybeans”
(p. 775) contains an extensive list of commercial food, feed,
and industrial products derived from soybeans and compiled
from letters received by the University of Illinois during the
latter part of 1931. “This list is increasing from month to
month.” Some products have brand names and others only
generic names. The following products were on the market in
the USA and Canada at that time.
“Food products: Soybean flour. Soybean-meal flour.
Refined edible soybean oil. Soybean salad oil. Chocolate
bars (30% soybean flour). Cocoa (up to 60% soybean
flour). Sausages (up to 50% soybean flour). Bread (7½%
soybean flour). Rolls (10% soybean flour). Macaroni (20%
soybean flour). Soybean muffins. Soybean cookies. Soybean
doughnuts. Vegetable shortening. Infant foods. Diabetic
foods. Oleomargarine. Lard substitutes. Filled sweets.
Soybean sprouts. Soybean cheese. Soya cream biscuits.
La Choy soy sauce. Zoybeans (cooked beans). Bacon
and Zoybeans. Zoy bouillon. Casein gluten flour. Nonfat mayonnaise. Fatless spread. Soyex-malt-cocoa drink.
Soybean milk. Soybean ice cream.
“Feed products: Cake or meal. Commercial feed. Dairy
feed. Hog chow. Poultry chow. Dog chow. Calf chow. Rabbit
chow. 34% protein chow chow. Chick Startena.
“Industrial products: Paint. Varnish. Enamels. Oilcloth.
Linoleum. Printers’ ink. Glycerol. Celluloid. Lauxtex plastic
wall coat. Lauxtein waterproof soybean glue. Lauxein
emulsifier. Soap. Core binders. Rubber substitutes. Plastics.”
Photos show: (1) “A beautiful field of Illini soybeans,
a variety extensively used for industrial purposes.” (2) “A
soybean plant loaded with pods and ready for harvest.
Tables show: (1) “Utilization of soybeans and soybean
products in 1930” For example: Soybeans ground for food:
200,000 bu (bushels). Soybean oil used in various edible
products: Oleomargarine: 750,000 lb. Lard substitutes:

500,000 lb. Other food products: 4,750,000 lb. Soybean oil
used in industrial products: Paint and varnish: 9,000,000 lb.
Linoleum and oilcloth: 4,000,000 lb. Soap kettle: 8,500,000
lb. Soybean meal used in: Commercial feed: 84,100 tons.
Other 15,000 tons. Soy flour for food: 850 tons. Infant and
diabetic foods: 50 tons. Other uses, including glue: 10,000
tons.
Table 2: “Adaptability of soybean oil to various
products.” Drying products: Paint, varnish, linoleum
and oilcloth, waterproof goods. Soap products: Hard
soaps (toilet, household, laundry), soft soaps (shampoos,
automobile soaps). Edible products: Lard compounds,
cooking oils, salad oils, fountain drinks, candy, mayonnaise,
margarine. Miscellaneous: Foundry core oil, printers’ ink.
Note: A revised and considerably expanded version of
this article, with the same title and author but a somewhat
different format, was published two months later as Illinois
Agric. Exp. Station, Circular, No. 461. 15 p. Sept. Address:
Univ. of Illinois, Urbana, Illinois.
3260. Good Health (Battle Creek, Michigan). 1936.
Usefulness of the soy bean. 71(7):215-16. July.
• Summary: “The soy bean is not only an excellent but a
very economical food. G.H. Banks, of the University of
Arkansas College of Agriculture, tells that Henry T. Wallace,
U.S. Secretary of Agriculture, once lived for six weeks on
soy beans and corn meal, the cost of which was fifteen cents
a week. Mr. Wallace was in college at the time. He carried on
his regular school work and felt no bad physical effects from
the diet.”
“Mr. Banks, who is in charge of the Rice Experiment
Station near Stuttgart, Arkansas, says it is wrong to speak of
some varieties as “edible.” Most of the field sorts are good to
eat, those known as ‘edible’ being simply easier to prepare.”
3261. Horvath, A.A. 1936. The soybean points the way to
agricultural recovery. Scientific Monthly 43:63-69. July.
• Summary: “The soybean is a vivid example of a crop with
an amazing diversity of industrial uses... In 1934 soybean
oil constituted 11.6 per cent. of the world’s production of
vegetable oils. The United States production of soybean oil
for the same year amounted to 1.6 per cent. of the total U.S.
production of vegetable oils...”
“When hydrolysed by acids or enzymes, soybean protein
is converted into soy sauce, which is used for bouillon
extract preparations and has been for decades as the base of
Worcestershire sauce.”
Soybean protein “is capable of taking the place of casein
(which is much more expensive and is being imported to
the U.S.) in a large number of industries, such as sizing for
paper, glue (waterproof) and plastics, all of which are already
in existence in our country. At the 1933-34 International
Exposition in Chicago [Illinois] all exterior walls and subfloors of the Hall of Science were constructed of plywood
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panels glued with soybean glue. To-day soybean meal is
used by the Ford Motor Company for the manufacture of
horn buttons, gear shift lever balls, light switch handles,
distributor bases, distributor cover and window trim strips...
With the completion of a new $5,000,000 River Rouge plant
for soybean plastics, the use of soybean meal will extend to
making dashboards and probably also automobile bodies.”
Soybean meal can also be used for making floor
coverings, for hardening and strengthening steel and iron, in
water paints, as an emulsifier for asphalt in roads, and as an
emulsifier for mineral oils for dormant sprays. Soya lecithin
also has many applications. One million pounds of soya
phosphatides are used annually in the margarine industry in
Germany. It can be used for making and softening leather
and for milling rubber to a powder.
In 1934 the main commercial uses of soybean oil were
(in million pounds): Paint and varnish 10.4. Linoleum and
oilcloth 2.8. Compounds and vegetable shortenings 2.7. Soap
1.35. Printing ink 0.059.
During the last decade “whole soya flour” has steadily
gained in popularity. It “contains over 2 per cent. of
phosphatides, nearly all the known vitamins, and an ash
of high alkalinity.” Address: M.D., Chemist, Agric. Exp.
Station, Newark, Delaware.
3262. Melrose, Ellen. 1936. Country’s largest mill grows
from one man’s interest in soybeans. Staley Journal
(Decatur, Illinois). July. p. 3-9.
• Summary: “Editor’s Note: The soybean industry in the
United States–its origin, growth and success–exists because
A.E. Staley had an idea and faith enough in it to develop
it. How he persisted in this development, interesting the
growers. then the consumers, creating a demand and then
unceasingly urging the farmers to supply that demand, is told
by Ellen Melrose in this article. Much of the material for this
article was gathered from conversations with Mr. Staley and
from letters in his files.
“This will he followed next month by an article dealing
with the present-day results of his work.”
“Part I: A review of the Staley company’s pioneering
and early promotion work in the field of soybean processing
during the decade of the 1920’s, is particularly impressive
because of the threefold responsibility which the company
was both willing and obliged to assume in those first years.
“This responsibility consisted not simply of
experimenting in soybean processing, a line of production
quite unknown in this country, and not simply of successful
sales promotion on soybean products, but even of stimulating
and encouraging the growing of the soybeans themselves.
Any new industry may he obliged to solve some production
problems and to educate the public to the use of unfamiliar
products, but the soybean industry was in the unique position
of having also to educate its source of supply.
“In fact, early records indicate that shortly before

opening its soybean plant and for the first several years of
operation, the Staley company found that establishing a
promotional contact with the agricultural end of the soybean
industry was as necessary to success as efficient production
or the ultimate sales of soy bean products.
“Promotion of soybean growing: The emphasis on
soybean growing, so fundamental to future growth of the
soybean processing industry, perhaps resulted from the
fact that A.E. Staley’s first interest in soybeans was of an
agricultural nature. As a boy in North Carolina, he had seen
some soybeans brought from China by a missionary, had
watched them grow and had noted that the crop not only
furnished feed for livestock but being leguminous, enriched
the soil as well. In later years. after building a plant for the
processing of corn, it was natural that Mr. Staley’s interest
should turn to the possibility of processing other farm
products also. The success of soybean processing in the
Orient and in Europe, and the quantities of soybean oil and
cake imported into the United States, were strong indications
that this was a farm product which would be profitably
processed in this country.
“The possibilities in this field were the subject of many
discussions with farmers who called in the Staley company’s
corn buying department or who talked with the company’s
grain buyers in surrounding towns, during the years between
1916 and 1922. Mr. Staley’s confidence that an industry
would some time he established in this country made many
farmers receptive to the idea of growing soybeans. Such
interest began to produce tangible results in the late years of
the War when the productivity of Illinois corn land had been
diminished because farmers had neglected crop rotation in
an effort to take greatest advantage of high wartime prices
on corn. In this situation, the wisdom and expedience of
growing soybeans became apparent; the number of acres
planted in soybeans in Illinois and the number of bushels
threshed, increased accordingly:”
A 6-column table gives the following information
from 1914 to 1924. (1) Year. (2) Grown for hay (acres); it
increases steadily from 800 to 200,000. (3) Grown for seed
(acres); it increases the most rapidly from 200 to 115,000.
(4) Total acres; increases from 1,000 to 315,000. (5) Bushels
threshed; increases from 30,000 in 1919 to 1.380 million in
1924. (6) Yield [of seed] per acre; increases slowly from 10.0
in 1919 to a peak of 14.0 in 1925, then decreases to 12.0 in
1924.
“Farmers wanted mill: Just how much the marked
increases between 1920 and 1922 in acreage grown for seed
and in bushels threshed resulted from the casual propaganda
of conversation with farmers visiting the Staley grain
department or talking with the company’s representatives,
is an indeterminable question. In any case, Central Illinois
farmers soon became anxious to have a commercial outlet
for their beans and according to the Staley company’s
announcement that its soybean plant would he ready for the
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1922 crop, the project was ‘in response to the general and
urgent desire on the part of the farmers of Central Illinois”
for such a plant,’ (See Staley Journal, June 1922).
Footnote: “Excerpt from letter written by Mr. Staley.
November 23. 1921, in reply to inquiries from the
Agricultural Department of the Chicago Tribune and from
the Prairie Farmer:
“Our company has been requested and in fact urged,
by the various County Farm Advisers and by delegations
of farmers who have called upon us, to put in a plant for
grinding and extracting the oil from the soya bean, and after
making considerable investigation our Company bas decided
to install a plant that will be sufficiently large to consume all
of the beans that will he grown for market in Central Illinois.
If this venture should prove commercially successful from
a manufacturing standpoint and also from the agricultural
standpoint. we will enlarge the plant from time to time
sufficiently to handle all of the beans which may be grown
within a reasonable distance of Decatur.”
“After this announcement and the opening of the plant
for operation in October, 1922, farmers were assured of a
commercial outlet for their beans. It is logical to assume that
the Staley company, in giving this assurance, was largely
responsible for the increases in soybeans planted for seed
and threshed between 1922 and 1924.
“The contacts with farmers informing them of the Staley
soybean project were accomplished not only by conversation
with farmers from whom the Company bought corn but also
by correspondence and by a special traveling representative,
“During the latter part of 1921 and the first half of 1922,
inquiries concerning the establishment of a soybean plant
were received from farmers and grain dealers in some sixty
or seventy Illinois towns and a few towns in adjoining states.
Such inquiries were usually answered by Mr. Staley himself
because of his personal interest in the subject; information
was given concerning the proposed plant and probable prices
of beans, and it was suggested that farmers get in touch with
the Department of Agriculture at the University of Illinois
to secure knowledge of soybean cultivation and the best
varieties for commercial purposes.
“Reports on conditions: In the summer of 1922, when
the soybean crop was well under way, the Staley company
sent a representative out into the soybean growing districts
to make weekly reports concerning the condition of the
crop. During the course of the summer this representative
also interviewed 175 farmers or producers, 137 elevator
dealers, 11 seed houses, 25 county agents and a number
of bankers and newspaper men, and talked before four
soybean meetings giving information about the Staley
project. Bulletins and pamphlets were distributed at all these
interviews and meetings. There was evidently increasing
interest in soybeans for the market at this time although some
carelessness and lack of knowledge concerning the handling
of the crop was observed by the Staley representative.

“Early operations: Meanwhile bean driers and oil
expellers had been installed at the Staley plant making a
unit with capacity for 500 bushels of beans per day. The first
purchase of beans was made September 28, 1922, from the
Andrews Grain Company of Walker, Illinois: 1,547 bushels
at a price of 99.75¢ per bushel, and on September 30, the
Staley soybean mill was first put into operation.
“At this time beans could be purchased only in small lots
and even sometimes by the wagon load, and all that could he
obtained were processed immediately. Since a high quality
product is somewhat conditioned upon a sizable volume, this
scarcity, together with the fact that the quality of the beans
was uneven due to farmers’ inexperience in cultivating and
harvesting, resulted in some production difficulties. The
driers first used also proved to be unsatisfactory, but this
problem was solved when beans were successfully prepared
for crushing in driers constructed according to the invention
of the Staley plant superintendent.
“With certain interruptions resulting from these
difficulties the new mill operated only 16 days during
October, 1922, crushing 5,764 bushels of beans and
producing 209,300 pounds of Meal and 42,036 pounds of
Oil. There is a striking contrast between this volume and the
production figure 13 years later, in March, 1936, when the
Staley plant crushed 317,202 bushels of beans and produced
14,725,010 pounds of Meal and 2,690,875 pounds of Crude
Oil and thousands of pounds of diversified types of Soybean
Oil, Flour and Grits.” Continued.
3263. Melrose, Ellen. 1936. Country’s largest mill grows
from one man’s interest in soybeans (Continued–Document
part II). Staley Journal (Decatur, Illinois). July. p. 3-9.
• Summary: (Continued): “Increased grind: After October,
1922, the mill operated quite steadily for four months. The
total days operated in 1922 was 74, but by March, after 57
days’ operation in 1923, no more beans could be obtained
and consequently the plant had to be closed down. Increased
expeller capacity installed in February, 1923, however, made
the grind for that year, in spite of fewer days’ operation,
38,554 bushels as compared to 26,213 bushels in 1922.
“The plant was idle from March, 1923, to February,
1924. In spite of the scarcity of beans, more expellers
were installed during this period because of Mr. Staley’s
confidence that the time would come when sufficient beans
would be grown to make use of the capacity. In February,
March and one day of October, 1924, with this increased
capacity, during 26 days of operation, the grind for the
year succeeded in maintaining the 1923 level. The beans
used during this year cost at an average of $1.50 a bushel
as compared to about $1.10 the previous two years, and
prospects for future operation were not very encouraging. the
1924 outlook A letter written by Mr. Staley in reply ‘to an
inquiry from West Virginia about the probable success of a
soybean plant to be located there, summarized the outlook on

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1217
soybean processing as it appeared in May, 1924:
“’Your letter has been received and for your information
will say that our company, at the request of a large number
of farmers in this community, installed a plant for grinding
and pressing and manufacturing soybeans into oil and oil
meal, and in 1923 we operated our plant approximately
three months, when all of the available soybeans we could
obtain had been ground and manufactured. In 1924 we
operated our plant for a period of only thirty clays when all
available beans were consumed and it is needless to say that
a manufacturing plant cannot possibly operate successfully
or profitably on such a short period of time in any one year.
“’The result of our experience so far in the soybean industry
has been both unprofitable and very discouraging, but it is
our intention to leave the machinery in our plant for another
year and if the production and manufacture of the beans
is not any more profitable or successful than it has so far
been, it will then be our intention to dismantle our plant
and discontinue the business altogether. Last year we made
a very small profit for the time we operated, but when we
consider our investment, the depreciation of our machinery
and the time our plant was idle, the business was a loss.
“’This year there were other manufacturers who entered
the soybean market with the result that prices were bid up
so high for soybeans in an effort to secure enough beans to
keep the plants running, that the business showed a severe
loss and our losses, for one month’s operation, amounted to
approximately $12.000. These are the facts of our experience
in the soybean industry quite fully.
“’Soybean meal is an unknown feeding product and it
is difficult to sell. There is a limited demand for soybean oil,
but this market must be developed much more than it now is
in order to sell even a small quantity of oil. Soybean oil has
never been successfully refined and deodorized as a cooking
and salad oil and whether or not this can be done we are
somewhat doubtful about.
“’We are writing you the facts in the case based on our
own experience, which is not particularly encouraging. If
soybeans could be purchased at approximately $1 per bushel
the industry might prove to be reasonably profitable but
last year we were forced to pay $1.50 for beans and some
manufacturers paid as high as $1.70 to $1.80. Our company
did not pay over $1.50 and on 34,000 bushels we lost more
than $12,000.
“’If we can at any time give you additional information
we may have overlooked, we would be very glad to do so,
and if you are interested in installing a soybean plant and
would like to look our installation over, we would take
pleasure in showing it to you.’
“Early sales of products: During, the summer of 1922,
in preparation for the operation of the soybean plant, the
sales department of the Staley company issued bulletins
to possible purchasers of soybean products, setting forth
the qualities, chemical analyses and uses of soybean oil

and meal. This preliminary sales work together with the
familiarity on the part of farmers, elevator owners and feed
dealers concerning the Staley plant, brought the first orders
chiefly from points in Illinois. On October 24, 1922, the first
sales of meal were made as follows:
“Farmers Grain Company, Mansfield, Illinois, 2 tons
“Farmers Grain & Supply Company, Raymond, Illinois,
1 ton
“DeLong, George A., Foosland, Illinois, 1½ tons
“Sibbitt Brothers, Tower Hill, Illinois, 1 ton
“Roberts Grain Company, Roberts, Illinois, 1 ton
“DeWolf, William, Assumption, Illinois, 2 tons
“Champion, E.L., Lerna, Illinois, 3 tons
“Shellabarger Elevator Company, Decatur, Illinois, 1 ton
“Pierson Grain & Supply Company, Pierson, Illinois, 1
ton
“The first whole carload of meal went to the Effingham
Cooperative Equity Union Exchange. These sales were all
made on the basis of $11 a ton at Decatur.
“The first sales of soybean oil were made on November
13 and 15, 70 drums to the Scientific Oil Compounding
Company of Chicago at 8¼¢ per pound, Decatur; and 5
barrels to the Robert M. Lucas Company of Chicago at 9½¢
delivered, The first tank of oil sold to a single customer
went to the Falk Company of Carnegie, Pennsylvania, on
November 29 at a price of 8.75¢ delivered.
“Needed training: The general unfamiliarity with
soybean oil and meal necessitated educational work in
conjunction with a sales program. Only a few manufacturers
of mixed feeds had used some imported soybean oil meal,
but the great majority of them were prejudiced against its use
because it involved a change in their established formulae
and the expense of registering new analyses of their products
in various states. The inconvenience of these changes seemed
to feed mixers unwarranted, even if they had been convinced
of the merit of soybean meal, because of the novel status of
the soybean industry and the doubt that a constant supply
of meal at an even quality would be available. The interest
of farmers who supplied soybeans to the Staley plant was
drawn to the superior feeding properties of soybean oil meal,
however, and articles in the Staley Journal and the Prairie
Farmer helped to stimulate a demand for the product which
gradually brought a market among feed dealers.
“Although in later years some feed manufacturers put up
their own soybean plants, using the meal produced largely in
their own mixed feeds, none of these firms were interested
in active sales promotion of soybean meal as an independent
product. From the first. therefore, the Staley company has
played a unique role in gaining recognition for the merits of
soybean meal. The present day activities in this field offer a
contrast in scope and organization when compared with the
early sales work; in recent years feed promotion has been
directed by the Staley feed nutrition department through
feeding tests conducted in cooperation with agricultural
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experiment stations, the results of this work being relayed to
feed producers by free consultation with Staley feed nutrition
experts.
“In the early years promotion of soy oil sales, also
met unfamiliarity and scepticism concerning the domestic
product; a market had to be found and gradually developed
among the outlets for other domestic vegetable oils and
imported soybean oil. In general, however, the supply of
beans was so small and irregular during these early years that
the sales department was able to dispose of the company’s
production of meal and oil without great difficulty even in
these limited markets.
“Part II: In 1925 a more active and successful period in
the Staley company’s soybean operations began. The supply
of seed had in some measure caught up with the increased
acreage resulting in the average cost of beans used during
the year dropping to $1.30 a bushel; the plant operated 85
days during seven months of the year; the volume of beans
crushed doubled, reaching 76,493 bushels; and production
increased to 3,659,226 pounds of meal and 612,627 pounds
of oil as compared to 1,676,165 and 271,509 pounds the
previous year.
“After 1925 the plant consistently operated during
eight to twelve months each year. Crushing capacity was
continually kept greater than the available supply of beans
and up to the present time securing a sufficient quantity of
them remains a problem in the industry. With the exception
of 1929 and 1933 (the latter year probably as a result of
a marked decrease in the number of bushels threshed in
Illinois), the Staley company’s history in the soybean
industry shows a constantly increasing volume year by year
from 1925 through 1935.” (Continued):
3264. Melrose, Ellen. 1936. Country’s largest mill grows
from one man’s interest in soybeans (Continued–Document
part III). Staley Journal (Decatur, Illinois). July. p. 3-9.
• Summary: (Continued): “Promotional work pays: One of
the factors responsible for the turn in affairs in the soybean
business after 1925 was undoubtedly the concentration of
promotional activities in a new department of the Staley
organization, the soybean department, under a newly
employed expert on soybeans. The effort of this department
was principally directed towards securing an adequate supply
of beans for the Staley plant using methods which would
bring results both immediate and in future years. With this
objective, the new department worked closely with the
grain purchasing department and engaged in a foresighted
[sic] program of cooperation with all agencies which were
interested in soybean promotion.
“Assistance to the grain purchasing department was
carried on not only verbally as in the earlier years, but also
by the systematic issuance of letters to farmers during the
years 1925 to 1928. Many of these letters solicited nothing
but simply stated some interesting bit of information

concerning soybean cultivation which might attract a
farmer’s attention, establish a friendly contact with the Staley
company and thereby bring future results in the form of
soybeans to the Staley plant.
“Other letters sent to county agents and leaders in
farm communities asked for the names of farmers in the
respective localities who were growing soybeans or would be
interested in growing them. Although the files of the soybean
department do not reveal how many such letters were
written, the substantial number of replies received indicates
that the mailings were quite extensive. All names reported
were catalogued and subsequently letters were sent to them
soliciting shipments of beans to be processed.
“Plentiful data: At this time accurate crop figures of
forecasts by counties regarding soybean growing were not
yet being furnished by the State Department of Agriculture.
The Staley soybean department was active in gathering
this information each season to assist the company’s grain
buyers; this data was secured by asking county agents, Farm
Bureau officers, and managers of elevators and Farmers’
Cooperatives, to report the prospects for commercial
soybeans in their respective localities. The replies were
helpful in buying soybeans, but more important was the fact
that such letters of inquiry had a long-time effect because
they served to make directors and supervisors of farming
operations aware that a growing demand for soybeans to be
processed was developing.
“In addition to giving direct assistance to the grain
purchasing department, the soybean department engaged
in other promotional enterprises to popularize soybeans as
a farm crop to be marketed. All farmers on an extensive
mailing list were sent copies of various literature printed
by the company. One bulletin asking the cooperation of
agriculture in maintaining the threatened tariff on soybeans
and soybean oil, outlined the possibilities in soybean
cultivation if such protection were continued. Another
printed bulletin asking for farmer cooperation in supplying
the company with sufficient beans to operate the plant
successfully, gave information on proper cultivation of
the crop, explained government grading requirements and
enumerated the many commercial outlets for soybeans.
“Posters and hangers containing the same type of
information were sent to stores, elevators and banks with
the request that this literature be posted in their places of
business. Since all the material sent out included notice of
the soybean department’s willingness to answer enquiries
and furnish further information, many responses and requests
of varied types were received. By following up all such
letters the soybean department was glad to take advantage of
the opportunity to strengthen in any way and by any small
degree, the status of soybean growing and of the soybean
industry.
“Interest grows: By the time the soybean department
was established, there was enough general interest in
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soybeans that various groups were doing promotional
and educational work in that field. The National Soybean
Growers Association [later renamed ASA] was holding
annual conventions; State Departments of Agriculture were
publishing literature; university and high school departments
of agriculture were teaching, promoting and experimenting
with soybean cultivation; farm machinery manufacturers and
railroads were interested in expanding market production of
beans to increase their own business; and county and state
fair boards were seeking material on soybeans to include in
their other agricultural exhibits. In cooperation with these
groups and agencies, the Staley company participated in
many enterprises promoting the industry.
“In September, 1925, at the National Soybean Growers
Convention, whose program indicates the extent of interest in
soybeans at this time, a representative of the Staley soybean
department spoke on the subject, ‘The Relation of the
Grower to the Oil Mill.’ The company sent representatives
in response to many requests for talks before meetings and
evening schools for farmers in rural communities in Illinois.
By correspondence with Departments of Agriculture at Ohio
State University, Purdue, Illinois and Indiana universities,
many questions concerning the industrial exploitation
of soybeans were answered by the soybean department;
product samples were furnished and varieties of beans were
analyzed. For the Oklahoma Department of Extension Work
in Agriculture, the Staley company furnished display samples
for use on trucks exhibiting soybean material through eastern
Oklahoma during the summer of 1928. Complete sample
exhibits of soybean products were furnished for a number of
community, county, state and inter-state fairs.
“At tractor schools: In cooperation with manufacturers
of farm machinery, the Staley company furnished a speaker
for several meetings of salesmen conducted by various
companies from 1925 to 1927 and supplied samples of
soybean products for display at the tractor schools conducted
by the International Harvester company. Farmers seeking
information from the Staley company concerning harvesting
of beans were referred to those farm machinery companies
which were interested and working on the problem. One of
the most productive types of cooperative promotional work
in which the Staley company participated was that with
various railroads. Staley pamphlets and posters were supplied
the Baltimore and Ohio Railroad for distribution along their
lines at all points from which inquiries concerning soybean
shipments had come in to them. The head of the Staley
soybean department accompanied the Agricultural Agent of
the Baltimore and Ohio on a trip through southern Illinois
in early 1927, meeting with bankers, farm advisors and
Chamber of Commerce officers, to discuss the development
of the soybean industry.
“Special train: The most important single instance of
a cooperative promotional enterprise was the planning and
preparation of the Illinois Central soil and soybean special

train in which the United States Department of Agriculture,
the College of Agriculture of the University of Illinois,
Southern Illinois State Normal and the Staley company
participated, under the direction of the Illinois Central
development department. The train made 105 scheduled
stops in towns along the Illinois Central line during its
operation between March 28 and April 17, 1927.
“The Staley exhibit included samples of 34 soybean
products prepared by Staley chemists; samples of the
best varieties of beans for Illinois growers and of the four
government grades of beans; placards showing tables of
imports, by-products and acreage increases in Illinois and
describing the feeding value of soybeans and of soybean
meal, and the fertilizing value of the straw; pictures of
soybean operations from planting through manufacturing;
and a model house painted with soybean oil paint. The
manager of the Staley Soybean Department represented the
company on the train during the trip.” (Continued):
3265. Murneek, A.E.; Gomez, E.T. 1936. Influence of length
of day (photoperiod) on development of the soybean plant
var. Biloxi. Missouri Agricultural Experiment Station,
Research Bulletin No. 242. 28 p. July. [12 ref]
• Summary: “Independent of light intensity and quality,
many plants respond in a most striking way to the duration
of light exposure, or the length of day. This phenomenon was
discovered and announced by Garner and Allard in 1920.
They called it ‘photoperiodism.’”
While many data have been gathered describing
the physiological processes accompanying change of
photoperiod, the causes of the reaction are still unknown.
Contents: Introduction. Material and technique.
Effects of long and short photoperiods on growth and gross
morphology. Description of plants 32 days old. Description
of plants 42 days old. Comparison of the development
of the main stem and axillary buds of long and short-day
plants. The promeristem. The internodes. The axillary buds.
Summary and conclusions.
Contains 10 photos of different parts of Biloxi variety
soybean plants and 17 microphotographs showing: (1112) Sectioned terminal meristem. (13-16) Sectioned apical
meristem. (17-28) Section of the first axillary shoot. (21-28)
Camera lucida drawings of the stages of development of
the soybean flower, incl. the axillary bud, axil, embryonic
leaf, calyx tube envelops floral primordia, petal and pistil.
Address: 1. Horticulture; 2. Dairy Husbandry.
3266. Thone, Frank. 1936. The soybean goes to town: Used
in scores of products, from noodles and beer to steeringwheels and paint, Chinese bean shows versatility. Science
News Letter 30(799):74-76. Aug. 1.
• Summary: Contents: Introduction. Food for recovery.
Wallpaper and glue. Oil requires processing. Economical and
efficient. For mixing with silage. Fifty varieties listed. A one-
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ingredient meal.
Under the latter heading (p. 75-76): “The beans
themselves are boiled for the table, and eaten in a dozen
other ways, including the succulent bean sprouts you fish for
in your plate of chow-mein, and salted parched soybeans that
are much like roasted peanuts. It is quite possible to make
up a reasonably complete, appetizing meal out if soybeans
alone.
“We are beginning to appreciate their value as food,
too, in the Occident. Canned soybeans are on the market
and soybean flour is at a premium among knowledgeable
housewives.
“And finally there is our old friend, the soybean sauce
of the chop-suey restaurants–that dark stuff in the hairtonic bottles, that has such a tangy, salty taste. It is made
by fermentation, and after proper aging is shipped to this
country. That is, the cheaper kind of ‘dragon’s blood’ comes
here. The really choice varieties, aged in jars for years, with
daily exposure to the sun, are for merchants and mandarins,
not export.”
Three photos show: (1) Two men in a field of beans.
“The crop looks good: in a soybean field down south.” (2)
William Morse standing in front of a cupboard in his office,
with many shelves well filled with soybean products. (3)
The upper part of a soybean plant, showing pods, leaves and
seeds. Address: Dr.
3267. Business Week. 1936. Soybean sits pretty: Becomes so
important that Chicago Board of Trade may establish futures
trading. Aug. 8. p. 21-22.
• Summary: “The soybean is advancing so rapidly in
importance among American Farm products that the Chicago
Board of Trade is considering the establishment of soybean
futures trading.” Note: Soybeans were soon admitted by the
CBOT. The first transaction, in October 1936, was for 5,000
bushels at $1.20.
“Prime mover in the industrial development of soybeans
has been Henry Ford and the Farm Chemurgic Council,
which he sponsors. Not only has he found a multitude of
uses for soybean products in the Ford car, but he has been
instrumental in increasing use of it for human consumption.
Latest figures show use of 560,000 bu. of soybeans in the
production of a million Ford cars (more than ½ bu. per car).”
The soybean is used in certain soaps, and it is a fairly
good drying oil for use in paints (11,000,000 lb in paints
last year) and varnishes, with an iodine value of about 136
compared with 185 for linseed oil. “The oil is used in lard
substitutes, margarin [margarine] and cooking oils, bakery
goods–to mention but a few of a growing list. The familiar
soya sauce for chop suey is an ancient product of the plant.”
“Factors responsible for the sharp increase in 1935
acreage to 2,691,000 from 1,511,000 in 1934 included the
AAA [Agricultural Adjustment Administration (USDA)]
restrictions on production of other grains and the growing

realization by farmers that soybeans are valuable as a source
of nitrogen for land and suitable for rotating purposes.” The
competition of soybean oil with tung oil is discussed.
3268. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1936. Chinese production of
oilseeds increased. 33(7):197-99. Aug. 17.
• Summary: “In 1936 production of leading oil seeds both in
China and Manchuria including soybeans, sesame, peanuts,
cotton, rape, hemp, perilla and linseed, will exceed the
1935 production, according to information received from
Agricultural Commissioner O.L. Dawson at Shanghai.”
Tables show: (1) China [proper]: Exports of oilseeds and
oils, 1935 and 1936. The largest exported oilseed is sesame
seeds; the smallest is soy beans.
(2) Manchuria: Exports of oilseeds and oils, 1935 and
1936. The largest exported oilseed by far is soybeans: 2,953
million lb in 1934-35 and 3,138 million lb in 1935-36.
3269. Culbertson, C.C.; Hammond, W.E.; Beard, F.J. 1936.
Linseed oilmeal, tankages and soybean oilmeals for fattening
steer calves. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 151. 6 p. Aug.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed to steer calves:
1. Check–linseed meal
2. Dry rendered tankage
3. Dry rendered tankage–linseed oilmeal
4. Regular wet rendered tankage
5. Regular wet rendered tankage–linseed oil meal
6. Soybean oilmeal (expeller pressed)
7. Soybean oilmeal (expeller pressed)–linseed oilmeal
8. Soybean oilmeal (solvent process)
“The protein supplements in the different lots were fed
in amounts to furnish approximately the same amount of
crude protein.”
A word about the feeder steer calves. The hogs (pigs)
following and how handled. The results in tabular form.
Tables: (1) Protein supplements for fattening steer
calves. (2) Linseed oilmeal, tankages and soybean oilmeals
for fattening steer calves: Experiment 386.
Note: The conclusions of this experiment hard unclear.
Address: Iowa Agric. Exp. Station, Animal Husbandry
Section, Ames, Iowa.
3270. Fairchild, David. 1936. Award of Meyer Medal to P.H.
Dorsett. J. of Heredity 27(8):307-10. Aug.
• Summary: “The Frank N. Meyer Medal has been awarded
again by the Council of the American Genetic Association,
this time to P. Howard Dorsett, a member of the group of
persons who built up the Plant Introduction Service of the
Department of Agriculture.” Contains a good description
of Dorsett’s life and work. P.H. Dorsett, a son of the Great
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Plains, was born in Illinois 74 years ago. “He grew up in
a pioneer community in which self-discipline was perhaps
the most pronounced feature. He acquired those habits of
vigilance, alertness and persistence, without which no farm
in this country could be successfully run, at least so it was
believed in the eighties [1880s]. Early hours and late hours
were looked upon so constantly as the price of success
that they became a fixed habit of existence... It was to this
rigorous regime that young Dorsett habituated himself, and
he has adhered to it throughout his career as a builder of
Plant Introduction Gardens and as an Office Administrator
and an Agricultural Explorer in foreign countries.” He
always regretted that he did not have a profound knowledge
of systematic botany or even the ability to identify at sight “a
large collection of trees or shrubs and give them their correct
botanical names; his interest in plants was not in their names
but in their behavior.”
The five Plant Introduction Gardens in the USA owe
their existence largely to him. “In these propagating stations
millions of young plant immigrants were nursed until they
had grown to a size suitable for trial by experimenters
throughout the country.”
“Early in his career he took up photography, and with
his usual zest, perfected his own technique. Today his
collection of field and studio photographs constitutes an
invaluable record... He developed to its logical conclusion a
system of illustrated travel reports, the bound volumes which
now cover many shelves in his library.”
“Dorsett’s first foreign expedition was to Brazil in
1914.” In 1921 Dorsett and Fairchild went to Panama
together.
“Dorsett’s and my own interest in the Soy Bean as a
crop for America began in the earliest days of our association
in the work of Plant Introduction and his experience with it
in our Gardens as an emergency crop during the World War
fixed its importance in his mind.

“On his first trip to the plains of Manchuria
[1924-1926], where soybeans form the staple
grain crop, he was stimulated to collect all the
varieties he could get his hands on, knowing that
from them would come, either directly or through
hybridization and selection, the future soy bean
varieties of America. He sent in over two thousand
strains and varieties during that expedition, and
a few years later, on a second trip [1929-1931],
when he was accompanied by W.J. Morse, the
soy bean expert of the Department, even more
were collected. This is not the place for a detailed
account of Dorsett’s contribution to the great
soybean industry of America; it should appear in
the book which I assume Mr. Morse is writing.”
In 1925-26 Dorsett and his son, Jim,
left their winter camp in Manchuria and joined
Mr. and Mrs. Fairchild in Ceylon; they collected
plants in Ceylon, Sumatra, and Java. With his
tireless energy, Dorsett was one of the “Old Guard” of Plant
Introduction to the USA.
A photo by S.H. Hastings shows (left to right): Dr.
Hassell, zoologist and old-time friend of Dorsett’s. O.F.
Cook. Guy N. Collins. C.S. Scofield (tall). P.H. Dorsett, the
shortest of the group, dressed all in white, wearing a bow
tie and holding the medal. David Fairchild. T.H. Kearney.
Walter T. Swingle.
3271. Horvath, A.A. 1936. Extraction of phosphatides
from soybeans. Chemical and Metallurgical Engineering
43(8):418. Aug. [5 ref]
• Summary: “The current trend in soybean milling in the
United States is toward a replacement of the old pressure
method by the more recently developed solvent extraction
process. One of the most significant results of this change
has been the opening of a new source of vegetable
phosphatides, complex organic substances which are
valuable commercially for their emulsifying and anti-oxidant
properties.
“Where oil milling is done by the hydraulic press or
the expeller methods the soybean phosphatides remain in
the meal and are not easily recovered, whereas with solvent
extraction they come out with the oil.
“Phosphatides are contained in soybeans to the extent
of from 1.6 to 3.0 per cent of the whole bean. Chemically,
a phosphatide is a phosphoric acid derivative of a glycerol
ester which contains as an organic base either choline or
colamine. Where choline is present the phosphatide is called
lecithin, and where colamine is a component the name is
cephaline.”
“A decade ago a plant was in operation at Imienpo,
N. Manchuria, where the oil and the phosphatides were
extracted from the soybean by the Tcherdynev process,
ethyl alcohol being used as the solvent. An article published

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1222
in 1929 by Sato (5) states that 96 per cent alcohol at a
temperature of 75 deg. C. is suitable for extraction.”
“The alcohol extraction process is remarkable for its
simplicity and the non-toxic nature of the solvent, and
would be particularly suitable for solvent extraction plants
of the rural type. It could also furnish a use for the industrial
alcohol derived in the United States from corn, thus creating
an outlet for corn and soybeans alike.”
“The Bollman [Bollmann] process for extracting
soybean phosphatides depends mainly on the application of
a solvent mixture of ethyl alcohol and benzol... The most
advantageous results are obtained by using a mixture of 2
parts alcohol and 3 parts benzol.”
“If the soybean oil mills of our country had extracted in
1934 only one-fourth of the phosphatides contained in the
7,000,000 bushels of crushed beans that were produced, it
would have yielded about 3,500,000 lb. of technical grade
phosphatides and provided an additional income of nearly
$1,500,000.” Address: Chemist, Agric. Exp. Station, Newark,
Delaware.

exhibit creates attention at Texas Centennial Fair. Black
Dispatch (Oklahoma City, Oklahoma). Sept. 26.
• Summary: “Dallas, Texas, Sept. 24.–(ANP)–No exhibit at
the Hall of Negro Life has greater national significance than
the exposition of the Tuskegee Research and Experiment
Station work under the direction of George W. Carver and
his assistant A.W. Curtis, Jr...
“The main feature of the experiment work presented
here is work done on the sweet potato and the peanut.”
The next section is titled “Potato and Peanut Versus the
Soy Bean.” It discusses the Ford Motor Co. exposition at the
Centennial Fair, and the prominent place given to the soy
beans. “The Ford Motor Company has elevated the lowly
soy bean to a higher place of usefulness.” The many ways in
which the soy beans ends up in Ford cars is discussed. “Dr.
Carver’s work has clearly shown that his potato products and
his peanut experiments can be extended into just the same
manner as the soy bean has been exploited.”
Note: This is the earliest document seen in which both
Carver and Ford are discussed in the same article.

3272. Horvath, A.A. 1936. Soybean oil for soap making.
Chemistry and Industry (London) 55(36):691-93. Sept. 4. [8
ref]
• Summary: Based on experimental work conducted by the
author in 1920-21 at the labs of the Tientsin Chemical Works
Association, Tientsin, China. The lathering properties of
soaps of soya-bean oil are not much affected by hard water
(e.g. 2% NaCl); if the oil is to be saponified alone, the initial
concentration of the sodium hydroxide should be such that
the density is not greater than 1.062, but for hard soaps the
soya-bean oil should preferably be used in mixture with
other oils. Soya-bean oil is very suitable for the manufacture
of soft soaps. Some difficulties connected with the Twitchell
hydrolysis of soya-bean oil and the manufacture of soap
from its fatty acids are discussed. Address: Agric. Exp.
Station, Newark, Delaware.

3275. Bradley, I.C. 1936. The processing of soybeans.
Proceedings of the American Soybean Association p. 37-39.
16th annual meeting. Held 14-16 Sept. in Iowa.
• Summary: “About sixteen years ago [ca. 1920]
considerable interest had been developed in soybeans in the
United States for agriculture. As Dr. Burlison so aptly put
it..., ‘There was a need for more legumes in the rotation,
more high-protein feeds in the feed bin, and substitutes in the
rotation of red clover and oats,’ These were the promising
features of soybeans at that time to agriculture.
“The United States Department of Agriculture and
respective State Agricultural Extension Departments
together with agriculturists interested in growing soybeans
appreciated there was ahead of them the problem of
markets for this crop if it was to become a helpful factor in
agriculture.
“On investigation it was found that a few southern
cotton oil mills had processed a few small lots of beans left
over from seed or not suitable for seed, which had been
grown in [the] Carolinas and Virginia where practically all
soybeans in United States had been grown up to this time
and primarily were grown for stock feed and seed.
“At this same time there was a small flaxseed crushing
plant, equipped with both hydraulic and expeller presses
located at Chicago Heights, Illinois, which being close
to Illinois and Indiana boundary line and both states
rather predominating in their interest in soybeans could
conveniently serve both. As it was soon after the World War
(in the vernacular of the street) “It was all dressed up and no
place to go,” and glad to help solve the problem of surplus
soybeans and it was so arranged.
“The simple information that a processing plant was
giving its entire energy to soybeans caused so much interest

3273. Courier (Champaign-Urbana, Illinois). 1936.
Hackleman is president of soybean group: National
association plans meeting at U. of I. next year. Sept. 21. p. 3.
Evening ed.
• Summary: Prof. J.C. Hackleman, crops extension specialist
at the University of Illinois, was elected president of the
American Soybean Association at the end of 1936 meeting
in Iowa last week. Hackleman said that the emphasis of the
Iowa meeting was on soybean utilization. W.L. Burlison,
head of the agronomy department of the agricultural college,
and O.E. May, director of the regional soybean industrial
products laboratory, both spoke at the Iowa meeting.
Next year, the ASA will meet at the University of
Illinois. A portrait photo shows Hackleman.
3274. Tedford, Claude C. 1936. George Washington Carver’s
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in planting soybeans that the seed demand took all the
soybeans, with no surplus left for processing and it became
necessary to ship a few cars from North Carolina in order to
get experimental mill work, from which was recovered the
first tank car of domestic soybean oil sold on Chicago market
so far as this speaker can learn and was the very beginning
of a calculated study of procedure of domestic processing of
soybeans.
“The elementary work accomplished at this plant is
worthy of note, in that it proved by proper arrangement and
handling that hydraulic presses and expeller type presses
were adaptable to the processing of soybeans and have now
become general practice.
“Following this elementary processing let us reflect on
the processing picture for next few years.
“Each succeeding year found an increase in bean
production and naturally increased demand for seed, also
additional processing plants. Mingled with this was a few
wet harvested crops–growers not familiar with handling crop
for grain-soils not inoculated–and good beans being held
for seed. With this picture before you, it is easy to see that
the soybeans going to the processors during this period of
development were in majority inferior. It seems advisable to
bring this to your attention as an excuse for criticism in the
past of variations in soybean by-products.
“We now come to the present period reached in
processing advancement for recovery of soybean oil.
“As you probably know there are three recognized
procedures for recovery of soybean oil: The hydraulic press–
the expeller type of press–and the solvent extraction system,
each of course, requiring its accompanying particular type of
equipment incident to its use for proper functioning.
“All three of these processes are in operation on
soybeans in the United States and by no means are we alone
in this. In at least one of the European countries all three
processes are operated at one plant. All this is substantial
evidence that soybeans can be processed satisfactorily by any
of the three processes.
“Without boring you with the detailed mechanics or
common practices of processing, let us get a simple picture
of the three established methods of processing mentioned.
“First-Expeller Method: This is at present the most
widely adopted method of oil recovery. It is continuous
in operation and operates rather on the principle of a
household meat grinder. The grinder develops a pressure of
approximately six tons per square inch, which releases the
oil, and the cake emerges from end of auger in thin sheets,
carried to grinder for making meal.
“Second-Hydraulic Press Method: The most ancient
method of extracting oil by expression. The plan is
something like the cider press you are all familiar with. The
product to be pressed is put between plates in a stand press–
pressure is exerted by use of ram operated by compressor.
The hydraulic press is used almost universally in linseed and

cotton seed processing plants.
“Third-Solvent Extraction Method: This method has
been used in European countries for a good many years. In
this process beans are ground, flaked or crushed and the oil
dissolved out by suitable solvent. The solvent recovered
by distillation and used over and over. This method of oil
recovery is gaining interest in the United States and one
rather large plant of this type is in operation in this country at
present time.”
“This discussion is briefly the history of soybean
processing from the very first to present time and it is
interesting to note the advancement. Sixteen years ago
the industry started from scratch, with only an elementary
knowledge of how to grow beans, or varieties suitable
to commercial uses, harvesting and handling a problem,
no markets established for the by-products and slight
knowledge of value of by-products. Today there are varieties
of soybeans that will yield forty to forty-five bushels per
acre, withstand weather without shattering, combines by the
thousand to harvest the crop, efficient processing facilities,
hundreds of products made from soybeans, a 1935-36
harvested crop of approximately 39,000,000 bushels and
a market developed that absorbed the total crop without a
carry over.” Address: Allied Mills, Inc., Taylorville, Illinois;
President National Soybean Processors Assoc.
3276. Burlison, W.L. 1936. The soybean. A plant immigrant
makes good. Illinois Agricultural Experiment Station,
Circular No. 461. 15 p. Sept. First printed in Industrial and
Engineering Chemistry. 1936. 28(7):772-77. July. [24 ref]
• Summary: A shorter version of this article, with the
same title and author but a somewhat different format, was
published two months earlier in Industrial and Engineering
Chemistry 28(7):772-77. July.
Contents: Introduction and brief history. Description of
the soybean. Soybean culture. Industrial uses. Disposition
of the domestic crop. Products derived from soybeans:
Food, feed, and industrial products. Imports. Chemical
composition: Soybeans, soybean oil, soybean oil meal.
Methods of processing soybeans: Expeller, hydraulic-press,
solvent extraction. Industrial use of soybean oil. Use of
soybean oil in the paint industry. Soybean oil as a core
binder. Other uses for soybean oil: Lecithin, sulphonated
oil. Plastic industry uses soybean oil meal. Glue from
soybean oil meal. Soybean oil meal for fertilizers. Further
investigation needed.
The section titled “Products derived from soybeans” (p.
6-7) gives is an extensive list of commercial food, feed, and
industrial products derived from soybeans. This list is almost
identical to that published two months earlier. Address: Chief
in Crop Production.
3277. LeClerc, J.A.; Bailey, L.H. 1936. Soybeans and
soybean flour and the effect of storage conditions upon the
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composition of soybeans. Proceedings of the American
Soybean Association p. 16-20. 16th annual meeting. Held
14-16 Sept. in Iowa.
• Summary: “In a paper read before the Soybean Association
last year, we made the statement that soybeans have for
centuries been the ‘staff of life’ of millions of Orientals.
Soybeans have been their chief source of protein and a large
source of minerals and vitamins. We also stated that in this
country up to now soybeans have played a very insignificant
role in human nutrition; that the production of soybeans
in the United States amounts to less than 7% of the world
production, whereas we produce 75% of the world corn
crop and 20% of the world wheat; that the principal centers
of soybean production in this country are Illinois, Indiana,
Missouri, North Carolina, and Iowa, the first three alone
producing 70% of the total seed crop; that the composition
of soybeans varies largely with the locality where they are
grown; that the fat content may be as low as 13% and as
high as 24%; that the protein may range from 30 to 47% and
that as a rule beans with high fat are low in protein. We also
described various methods of processing soybeans in order to
remove the objectionable beany taste.”
“Most of the foods consumed by Americans are low in
minerals and in vitamins. Such foods furnish more than 70%
of the average American intake of 3,000 calories per capita
per day, leaving less than 30% of our calories to be supplied
by the so-called protective foods. Sherman claims that at
least one-half of our caloric intake should consist of fruits,
green vegetables, eggs, and dairy products. Hence soybean
flour, being rich in minerals, rich in high quality protein,
rich in fat, and rich in vitamins, might well be considered
among the protective foods and given its proper place in the
American diet.
“As compared with about 30 other commonly used
foods (cereals and cereal products, legumes, green
vegetables, potatoes, fruits, milk, butter, eggs, cheese, sugar,
lard, meats and nuts) soybean flour is richer in protein as
well as in minerals. It is richer in fat than any of these foods
except cheese, nuts, smoked ham, butter and lard, and it is
also rich in vitamins. Soybean flour, in other words, is rich in
the most expensive food constituents.
“At prices prevailing last year, corn meal, potatoes and
cabbage were the only foods cheaper than soybean flour.
One could buy, for example, the following amounts of food
constituents for 10 cents:
“Minerals: 35-50 grams in soybean flour, 14 grams in
corn meal, 5 grams in milk, 2 grams in round steak, and less
than 1 gram in pecans. Lard and sugar furnished none.
“Calcium: 2.5 grams in soybeans, 1.8 grams in dried
beans or cheese, 0.8 gram in milk, 0.5 gram in spinach, 0.2
gram in unbolted corn meal, and 0.15 gram in white flour.
“Protein: 350-500 grams in soybeans, 200 grams in
dried beans, 135 grams in oatmeal, 63 grams in rice, 31
grams in potatoes, 16 grams in peanuts, and 8 grams in

pecans.
In the second half of this paper, the authors present “the
results of recent research to determine the changes which
take place in soybeans stored under different conditions. This
investigation was undertaken for the purpose of studying
the changes in the content of lecithin, sugars, soluble
nitrogenous compounds and in the urease activity, but
principally to note the behavior of the lecithin. Until recently
lecithin has been obtained chiefly from egg yolk. Today, the
chief source of this lipoid is soybean oil.
“For this study the soybeans used (mammoth yellows)
were those under observation by Davidson and Morse, of the
Bureau of Plant Industry. These beans were stored in sealed
containers at five different temperatures ranging from 1487º F, for more than one year. The moisture content of two
lots of the beans at the time of storage was 6.4 and 18.6%
respectively. Two other lots of beans with moisture content
of 7.4 and 14.2% respectively, were stored for two years in
sealed tins and also in cotton bags. These were kept at room
temperature.
“Our results (see Table I) indicate that mammoth yellow
beans” should be stored with a moisture content of 14.2%
or less, in a well-aerated place (or in bags) at ambient
temperature (the lower the better). Address: Food Research
Div., Bureau of Chemistry and Soils, USDA.
3278. May, O.E. 1936. Research program of the Regional
Soybean Industrial Products Laboratory. Proceedings of the
American Soybean Association p. 3-6. 16th annual meeting.
Held 14-16 Sept. in Iowa.
• Summary: The spectacular increases in the acreage planted
to soybeans over the period 1926 to 1935 is of course a well
known story by now. Equally spectacular and significant
have been the increasing amounts of beans harvested as a
cash crop for sale as seed and to crushing mills. There was
no doubt in the minds of agriculturists by 1934 that the
soybean had arrived to stay as an important cash seed crop
in the Corn Belt region. While it is of considerable value as
a food and feed crop the chief interest in the soybean resides
in its remarkable versatility as an industrial raw material by
reason of its oil and protein content. In 1926 a little over
2,500,000 pounds of oil were produced, while the crush from
the 1935 crop of 39,000,000 bushels of beans will approach
200,000,000 pounds. This represents an 80-fold increase in
oil production over a period of nine years. The production of
soybean cake and meal naturally has increased to the same
degree. It can be realized readily that the enormous jump in
oil and meal production, particularly over the past five years,
has created actual and potential problems of fundamental
importance to the whole industry including the farmer.
“It therefore seemed the part of wisdom to a group of
thoughtful agricultural authorities to develop and support
a co-ordinated research program which might solve or
anticipate these problems, and thus assist in placing the
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soybean industry in all its phases upon a sound and stable
basis. Fortunately a mechanism existed which permitted
the setting up of such a program. The Bankhead-Jones
Act passed in June, 1935 stated as one of its purposes.
‘The Secretary of Agriculture is authorized and directed
to conduct research... relating to the improvement of the
quality of, and development of new and improved methods
of production of, distribution of, and new and extended uses
and market for, agricultural commodities and by-products
and manufacturers thereof...’
“In accordance with these and other objectives the
United States Department of Agriculture has set up a limited
number of specialized laboratories in the large agricultural
regions of the country to study some of the basic agricultural
problems peculiar to those areas. At a conference of
representatives of the Department of Agriculture and the
Experimental Station Directors of North Dakota, South
Dakota, Nebraska, Kansas, Iowa, Missouri, Wisconsin,
Illinois, Indiana, Ohio, and Michigan, held at Chicago
early in 1936, it was decided to establish a laboratory at the
University of Illinois for a study of the industrial utilization
of soybeans and soybean products. The research program
was to be set up by a collaborators’ committee comprising
the director of the laboratory, representatives of the Bureau
of Chemistry and Soils, the Bureau of Plant Industry, and the
Experiment Stations of the States named above.
“The immediate objectives of the research program are
first, to determine the variation in composition of soybeans
resulting from differences in varietal soil and climatic
factors; second, to improve the present industrial uses, and
develop new industrial outlets for soybeans and soybean
products. To gain the first objective, agronomic experiments
have been set up under the supervision of the Bureau of Plant
Industry of the United States Department of Agriculture,
in cooperation with the various State experiment stations.
Thus this year five commercial varieties of beans, the Illini,
Manchu, Dunfield, Mukden, and Mandarin tire being grown
in various parts of the States of Ohio, Indiana, Illinois,
Missouri, and Iowa upon various soil types and under
various conditions of fertilizer treatments. These beans will
be harvested, brought to the Urbana laboratory, and analyzed
carefully for total oil, protein, ash, and phosphatides. In
addition the chemical characteristics and composition of the
oil will be determined as far as is practicable. The protein
present in the beans will be fractionated so as to ascertain
if possible just what type of protein is being stored in each
variety of bean when it is grown under different conditions.
The mineral matter present in the ash will be analyzed in
order to establish precisely how much phosphate, potash,
and calcium each variety of bean grown under different
conditions requires in order to store up a certain quantity of
oil and protein. From this combined agronomic and chemical
work, it is hoped that data will be obtained which will permit
the selection of varieties of beans, and soil and fertilizer

conditions which will yield oil, protein, and other materials
most economically. The eventual goal being sought in this
work, and which may be impossible to realize completely, is
that beans and conditions may be selected and established so
that it will be feasible to deliberately plant and harvest beans
for protein or oil, or the best combined yield of both, or even
for a special type of protein or oil as industrial conditions
seem to demand, The fact that soybean oil is what is known
as a semi-drying oil makes its utilization possible in both
the protective coating and edible fields. As recently as 1934
the greatest use for soybean oil was in paint and varnish
products, which in that year accounted for approximately
50 percent of the total consumption of soybean oil. In the
calendar year 1935, 91,000,000 pounds of soybean oil were
consumed; 52,000,000 pounds were utilized for vegetable
shortening; over 10,000,000 pounds were for other edible
products; 2,500,000 pounds in soap, almost 5,000,000
pounds for linoleum production, 1,700,000 pounds for
miscellaneous uses, and 13,000,000 pounds for paint and
varnish. During the present year apparently the swing is even
more pronounces toward the use of the soybean oil in the
edible oil field. As an example, in the first six months of this
year over 2,500,000 pounds of soybean oil have gone into
uncolored margarine as compared to 500,000 pounds for the
same period in 1935. If they were available, figures for other
edible oil consumption for the first half of this year would
show similar qualitative trends. Because of this fact it has
been possible to absorb in the trade the enormously increased
oil production of the past year. When we realize that in the
first three quarters of the present crushing year beginning
October 1, 1935, a total of 164,700,000 pounds of soybean
oil has been produced as compared with 59,000,000 pounds
for a similar period last year, we can understand what this
diversion into the edible oil field has meant to the soybean
industry.
“Now the fact that soybean oil can thus be used both
in the edible oil and in non-related industrial fields has both
its advantages and disadvantages. Its greatest advantage
lies in the fact that it can enter practically all fields open
to vegetable oils as conditions and prices warrant. The
great disadvantage, however, is that because of this very
versatility, it must necessarily go into these fields on a price
discount basis because its properties are not outstanding
in any one of them. In the edible oil field soybean oil
suffers from one distinct disadvantage. Freshly refined and
deodorized bean oil possesses a smooth bland taste entirely
free from objectionable flavor. However, upon standing
for certain periods of time a certain amount of undesirable
flavor develops, described variously as ‘painty or grassy’
in contradistinction to the beany taste of the unrefined
oil. Efforts to treat soybean oil so as to prevent this flavor
reversion have been almost entirely unsuccessful, and its
cause is unknown at the present time. This has tended to
limit the use of soybean oil to the lower grades of salad oil,
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shortening, and other edible products, or to restrict its use
to such products as have a quick turnover in the edible oil
fields. With the comparative scarcity of vegetable oils which
now exists in this country–as a matter of fact all over the
world–there has been a tendency on the part of the trade to
overlook this reversion characteristic of soybean oil. But
should the output, for instance, of cottonseed, babassu,
coconut, and other vegetable oils be increased markedly
in the near future, soybean oil might no longer be able to
maintain itself in competition with these oils except upon
an undisguised out-price [cut-price?] basis.” Continued.
Address: Director, RSIPL, Urbana, Illinois.
3279. May, O.E. 1936. Proposed research program of the
Regional Soybean Industrial Products Laboratory. Oil and
Soap 13(9):229-31. Sept.
• Summary: The Bankhead-Jones Act of June 29, 1935,
states as one of its purposes–”The Secretary of Agriculture
is authorized and directed to conduct research... relating to
the improvement of the quality of, and the development of
new and improved methods of production of, distribution
of, and new and extended uses and markets for, agricultural
commodities and by-products and manufactures thereof...”
In 1934 “approximately 50% of the total consumption
was used in paint and varnish products, while in 1935
this percentage dropped to around 14%, although the
consumption for this purpose rose from 10 million pounds
in 1934 to 13 million pounds in 1935. In 1935 soybean oil
found its greatest outlet in the edible oil field, due to the
relative scarcity and consequent high price of cottonseed oil.
It finds a more limited use as a binder in casting cores, in the
manufacture of linoleum, soap, printing inks, insecticides,
and as a source for glycerol and fatty acids.”
The immediate objectives of the new Regional Soybean
Industrial Products Laboratory are: 1. The improvement
of present industrial uses and the development of new
industrial outlets for soybean and soybean products; 2. The
determination of the variation in composition of soybeans
resulting from differences in varietal, soil and climatic
factors. It is not planned to do work relating to the use of
soybeans or soybean meal as a food or feed.
The chemical laboratory has been set up on the basis
of 4 sections: 1. Oil; 2. Meal; 3. Development; and 4.
Analytical.
Note: This is the earliest document seen (Nov. 2001)
that contains the term “Regional Soybean Industrial Products
Laboratory.” Address: Director, Regional Soybean Industrial
Products Lab., Univ. of Illinois, Urbana, Illinois.
3280. May, O.E. 1936. Research program of the Regional
Soybean Industrial Products Laboratory (Continued–
Document part II). Proceedings of the American Soybean
Association p. 3-6. 16th annual meeting. Held 14-16 Sept. in
Iowa.

• Summary: (Continued): “The laboratory has therefore
set up as its leading oil project a broad investigation into
the whole question of flavor and stability of soybean oil,
confident that if the problem of reversion of flavor can be
solved the oil will retain its place solely on a basis of merit
as one of the important factors in the edible oil industry.
“While there is no question but that soybean oil can be
used to advantage as a paint oil when mixed with drying oils
such as linseed, perilla, and tung, the fact remains that the
oil by itself is not a high-quality paint oil and this condition
should be squarely recognized.
“One of the projects to be undertaken for study in our
laboratory is the improvement of the utility of soybean oil
in the field of protective films and coatings. Drying tests
will be run on oil derived from different varieties grown
under different conditions of culture to ascertain whether
such factors influence the value of soybean oil as a paint and
varnish vehicle. In addition, it is hoped that other studies
will be carried out in cooperation with State, Federal, and
industrial laboratories. Investigations dealing with the effect
upon the characteristics of the oil of different methods of
processing the beans, the use of oil in soaps, and more
limited studies of refining processes will also be carried
out. It is planned to devote some attention to a study of
the anti-oxidants present both in the soybean oil and meal.
Experimental studies of the nature of the phosphatides,
sterols, and carbohydrates of the soybean, together with
some investigation of their possible uses, will be carried out
in co-operation, with the Purdue University Agricultural
Experiment Station.
“Soybean meal finds its greatest outlet today in the highprotein, stock-feed trade. This laboratory will not undertake
any investigations relating to the use of soybeans or soybean
meal as a food or a feed as these phases of the soybean
problem are being investigated extensively in many other
laboratories. There is, however, being set up projects dealing
with the preparation and properties of an industrial protein
material derived from soybean meal. Soybean meal will be
intensively investigated from the standpoint of its utilization
in plastic materials. Studies are being planned which have
as their object the extension of the use of soybean protein
as an adhesive and paper-sizing material. Work will also be
undertaken dealing with the use of soybean protein as a raw
material for the production of synthetic textile fibers, and it
is hoped to ascertain definitely whether the soybean has any
future in that field.
“One of the immediate projects to be undertaken this
fall will be a survey of the whole soybean industry. Various
data will be assembled dealing with the soybean from farm
to finished product in order to get a complete and unbiased
picture of the soybean industry, particularly those phases
relating to production, processing and distribution costs,
present and potential uses, and competitive materials.
“The analytical section of the new laboratory is already
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engaged in active laboratory work. As soon as it is possible
the remainder of the staff will be assembled and organized,
and it is hoped that laboratory work will be in full swing
before winter sets in.
“The laboratory is interested in all phases of the
soybean industry from farm to factory, and will welcome
any constructive suggestions or ideas which may lead to the
further utilization of soybeans in industry. In the name of the
United States Department of Agriculture and the cooperating
States, I wish to extend a cordial invitation to each of you to
visit the Regional Soybean Industrial Products Laboratory, to
inspect our apparatus and equipment, to become acquainted
with our men, and to bring with you any questions or
contributions which you may have.”
Note: This is the earliest English-language document
seen (Dec. 2016) that contains the term “synthetic textile
fibers” (or “fiber”), or that uses it to refer to spun soy protein
fiber used like a textile fiber. Address: Director, RSIPL,
Urbana, Illinois.
3281. Morse, W.J. 1936. Soybeans in the United States:
In relation to world production and trade. Proceedings of
the American Soybean Association p. 55-64. 16th annual
meeting. Held 14-16 Sept. in Iowa. [2 ref]
• Summary: The slow advance of soybean “cultivation
in Western Countries was undoubtedly due to the lack of
adapted varieties for various soil and climatic conditions.
Increase of acreage and production in the United States is
closely correlated with the introduction of varieties from
the Orient. In less than thirty years the acreage of soybeans
in the United States has increased a hundred fold–from
about 50,000 acres in 1907 to nearly 5½ million acres in
1935. During this period the United States Department
of Agriculture has brought about 10,000 introductions of
soybeans from the soybean regions of the Far East and the
culture of the crop has spread from a few states in the early
days to twenty-seven states at the present time.
“In Manchuria, often called ‘the land of beans,’ the
soybean is grown to a greater extent than in any other
country. It occupies about 25 per cent of the cultivated area
and is relied on by the Manchurian farmer as a cash crop.
With its rise as an international trade commodity, it is truly
the ‘Wealth of Manchuria.’ Chosen [Korea] and Japan are
large producers and southward from China the soybean
is cultivated to some extent in India, Siam [later renamed
Thailand], the Philippines, Cochin China, and during the past
decade the production has nearly doubled in the Dutch East
Indies. In Siberia extensive experiments have been under
way to extend the cultivation of the crop but progress has
been slow and Siberian beans have not yet been a factor in
international trade.
“The production of soybeans in the Western World is
concentrated largely in the Corn Belt States of the United
States. Beginning with the experiments of Haberlandt in

Austria in 1877, the soybean has been grown experimentally
in most of the European countries but in general the climatic
conditions are not well suited to its culture with the possible
exception of certain regions, such as the Ukraine in the
U.S.S.R. Varying degrees of success have been obtained in
different regions of Africa, especially South Africa where
yields of 25 to 35 bushels per acre have been obtained.
Experiments in nearly all South American countries
and Mexico have shown some successful results [as] in
Argentina and Cuba but acreage is not extensive. In Canada,
considerable interest had been shown in the crop but its
culture–about 15,000 acres–is confined chiefly at present
to the Province of Ontario. The future trend of the crop for
commercial purposes undoubtedly will be concentrated
largely in the United States, Canada, and certain regions of
the U.S.S.R.”
A table (p. 56) shows the increase in production of
soybeans (in million bushels) during the 10-year period from
1925 to 1935 in the world’s top five producing countries:
Manchuria 92.67 -> 140.4. United States 5.190 -> 39.64.
Chosen (Korea) 18.72 -> 21.96. Japan 18.31 -> 13.31 (1933).
Netherland India [later Indonesia] 3.536 -> 6.676 (1934).
“Bean trade was an ancient and flourishing institution
when the ports of China were first opened to the commerce
of the Western World. In 1835, Newchwang (Yingkow,
Yingkou), in South Manchuria, was an important port of
shipment for the great coastal trade in beans, bean cake, and
bean oil to the ports of southern Chinese provinces and other
oriental regions. Manchuria is still the chief source of world
trade in soybeans and from here the beans and bean products
oil and cake move principally to other provinces of China,
Japan, the Philippines, the East Indies, and to other countries
of Northwest Europe. In 1908, about 7,000,000 bushels of
beans were shipped out through the port of Dairen, chiefly
to Chinese and Japanese ports. For the period 1925-1929,
the average annual shipments to China, Japan, and European
countries were 62,353,566 bushels. The first successful
shipment from Manchuria to Europe was made to an English
oil mill in 1907, and as an important source of vegetable
oil and animal feed the beans soon found a market not only
in English oil mills but in other European countries and
America. Since 1931, when American-grown soybeans were
first exported to European markets, chiefly to the oil mills
of Germany, there has been an open European market to the
American farmer. With economical methods of production
and high quality beans, America is in a position to compete
for the 50,000,000-bushel trade in European markets.”
Two tables (p. 58) show international imports and
exports of soybeans by major trading countries for an
average 5-year period (1925-29) and for 1934. The leading
importers in 1934 (preliminary, with imports in million
bushels) are: Germany 33.57. Japan 20.29. Denmark 9.910.
United Kingdom 6.615. Netherlands 4.695. Sweden 3.426.
Italy 0.739. United States 0.006. The leading exporters in
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1934 are: Manchuria 44.21 (down from 62.35 in 1925-29).
Japan 0.025. Netherlands 0.0009.
“In recent years, the oil milling industry of Manchuria
has declined quite markedly. During the height of processing
beans for oil and cake, more than 90 mills were in operation,
while late in 1930 not more than 25 mills were crushing
beans. The decline in this industry has been due chiefly to a
decreased demand for bean cake as fertilizer, the low price
of silver, and almost the entire suspension of bean oil export
due to the development of the oil extraction industry in
Europe. In European countries it has become more profitable
to import soybeans than to import bean oil.”
Two tables (p. 59) show international imports and
exports of soybean oil by major trading countries for an
average 5-year period (1925-29) and for 1934. The leading
importers in 1934 (preliminary, with imports in million lb)
are: Netherlands 44.00. Belgium 27.60. United Kingdom
24.13. Austria 22.07. Morocco 20.28. Sweden 12.55.
Also listed are: Norway 8.701. Algeria 0.004. The leading
exporters of soybeans in 1934 (preliminary, with imports
in million lb) are: Manchuria 122.6. Denmark 41.80.
Netherlands 26.05. Germany 24.99. Sweden 8.98. Japan 7.95
United States 2.040.
“Practically all exports of soybean cake and meal have
originated in Manchuria and average about 1,375,000 tons
for the five-year period 1926-31. About 70 per cent of this
exportation went mainly to Japan, Chosen, and China. Cake
and meal shipments to European countries went chiefly to
Germany, although considerable quantities were exported
to Denmark, Sweden, the Netherlands, and Finland. The
average importation of soybean meal and cake into the
United States for the five-year period 1930-1935 was 31,726
tons.”
“The rise of the soybean to a crop of special importance
in the world’s commerce and in the industry of the
United States is one of the most remarkable agricultural
developments of recent times.” Address: Bureau of Plant
Industry, USDA, Washington, DC.
3282. Norris, L.C.; Wilgus, H.S., Jr.; Ringrose, A.T.;
Heinman, V.; Heuser, G.F. 1936. The vitamin-G requirement
of poultry. New York (Cornell) Agricultural Experiment
Station, Bulletin No. 660. 30 p. Sept. [30 ref]
• Summary: A graph on the title page shows the vitamin G
requirements for chicks (in units of vitamin G per 100 gm of
feed) based on the average weight of the chick (in grams).
There are four separate graphs for chicks aged 2, 4, 6, and
8 weeks. Regardless of the weight or age, the maximum
weight for each age curve is about 325 gm of vitamin G per
100 gm of feed.
Table 9 (p. 11) shows the units of vitamin G per gram
of common feedstuffs. The most concentrated sources are:
Dried pork-liver 100. Dried yeast 35. Dried whey 30. Dried
skimmilk 20. Alfalfa meal, dehydrated 16. Alfalfa meal 11...

Soybean oilmeal 3.
“Cereal grains and their by-products are very low
in vitamin G, but they constitute such a large proportion
of practical poultry rations that they actually supply an
appreciable amount of the vitamin.”
Vitamin G is required for growth of chicks (about 290
units per 100 gm of feed), but it is also required by hens
(about 230 units per 100 gm of feed) so that they may
produce eggs that will hatch. “A smaller amount of vitamin
G is required for egg production than for hatchability.”
“A unit of vitamin G for poultry is presented. This unit is
roughly equal to 1 microgram of flavin” (p. 17). Address:
Dep. of Poultry Husbandry, Cornell Univ.; Grange League
Federation Exchange. Both: Ithaca, New York.
3283. Price, David J. 1936. Dust explosion prevention in
soybean processing plants. Proceedings of the American
Soybean Association p. 40-41, 43-45. 16th annual meeting.
Held 14-16 Sept. in Iowa.
• Summary: “An explosion in a soybean plant in Chicago
on October 7, 1935, in which 11 men lost their lives, 45
others were injured, and property was destroyed with a
loss estimated at more than $600,000, attracted attention
to explosion prevention in soybean processing plants. An
explosion on October 22, 1935, in a soybean oil extraction
unit at Momence, Illinois, in which the owner and his
assistant and were killed, and two others injured, indicated
the importance of the development and application of safety
measures in rural community installations of this type.”
“In the last 20 years there have been approximately
400 dust explosions in industrial plants in the United States
resulting in the death of 320 workmen, injuries to 750
others, and property damage in excess of $35,000,000. Most
of these explosions have occurred during the handling,
milling, processing, and storing of agricultural products.”
Gives 9 recommendations for explosion prevention in
industrial crushing plants, and 9 other recommendations
in rural community installations. In both he emphasizes
the importance of developing a non-flammable solvent
for soybean extraction units. Discusses the importance of
research studies in dust explosion prevention. Tables show:
(1) “Explosibility of soybean flour and meal.” For each
of 10 samples is shown: Oil percent, product (fines, meal,
flour), condition of dust, average maximum pressure in
lbs. per square inch at concentrations of 100 or 500 mg per
liter. Note: The pressure increases with the concentration.
Soy dust with a low oil content (1-2%, as from a solvent
extraction process) is much more explosive that that with
a higher oil content (5-7%, from the expeller process). (2)
Comparison of the explosibility of other dusts with soybean
flour and meal. If we compare the fines from soybean
extracted meal, they have about the same explosibility (1625 at 100 mg/liter) as various grain flours or dusts (16-23).
Note: No mention is made of using soybean oil as a
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dust suppressant. Rather processors urged to segregate
grinding and milling areas from other parts of the plant, and
from driers. Dust collectors should be installed outside the
building. Whenever possible, non-flammable solvents should
be used. Address: Principal Engineer in Charge, Chemical
Engineering Research Div., Bureau of Chemistry & Soils,
USDA, Washington, DC.
3284. Proceedings of the American Soybean Association.
1936. Leading varieties grown in states indicated, or
recommended by the experiment stations. p. 61. 16th annual
meeting. Held 14-16 Sept. in Iowa.
• Summary: The best 2 to 10 varieties are listed for each
of the following states. In some states, the best varieties
for specific uses (hay, seed, green manure, grazing, silage)
or soils (moderate to thin land) or location within the state
(northern two-thirds) are distinguished: Arkansas, Illinois,
Indiana, Iowa, Kansas, Kentucky, Mississippi, Missouri,
New York, Ohio, South Carolina, Tennessee, Texas, West
Virginia, Wisconsin.
Varieties include: A.K., Arksoy, Biloxi, Black Eyebrow,
Cayuga, Chiquita, Delnoshat, Delsta, Dunfield, Ebony,
George Washington, Haberlandt, Hongkong, Illini, Ilsoy,
Kingwa, Laredo, Looney No. 1 & 2, Macoupin, Mamloxi,
Mammoth Brown, Mammoth Yellow, Mamredo, Manchu,
Manchu No. 3, Mandell, Mansoy, Matthews, Midwest,
Mukden, Otootan, Ozark, Peking, P.K. Manchu, Sable,
Scioto, Tanloxi, Tokio, Virginia, White Biloxi, Wilson,
Wisconsin Early Black.
3285. Proceedings of the American Soybean Association.
1936. Appreciation. Invitations. Officers of the American
Soybean Association, 1935-36. p. 1. 16th annual meeting.
Held 14-16 Sept. in Iowa.
• Summary: These are the proceedings of the Sixteenth
Annual Meeting of the American Soybean Association,
held at 3 locations in Iowa on 14-16 Sept. 1936; Ames Sept.
14, Cedar Rapids Sept. 15-16, and Hudson Sept. 16. “The
publication of this bulletin of proceedings... is made possible
by the cooperation and financial support of the industrial
forms interested in soybeans whose advertisements appear
herein... The Association and growers realize, too, that
during this past marketing season, the industrial consumers
of soybeans very generously supported the price of soybeans
by buying in large quantities ahead of their immediate
needs.” Note: Two ads in these Proceedings (inside front
cover, and inside rear cover) suggest that they were
published before the annual meeting, given to attendees, and
perhaps even sent out as (or with) invitations or promotional
pieces.
“Join the American Soybean Association by sending
annual dues of ($1.00) one dollar to K.E. Beeson, SecretaryTreasurer, West Lafayette, Indiana. Membership entitles
one to the copies of proceedings containing much valuable

information on soybeans not published elsewhere and to
copies of news letters which have been sent to all members
during the past year.
“Invitation to 1937 annual meeting: Dr. W.L. Burlison,
J.C. Hackleman and staff at the University of Illinois extends
an invitation to hold the 1937 meeting at the University of
Illinois, Urbana.” The 1939 meeting is being planned for
Ohio.
The officers and board of directors of the Association
are listed: President: Prof. E.S. Dyas (Iowa State College,
Ames). Vice-President: Prof. J.C. Hackleman (Univ. of
Illinois, Urbana), Secy.-Treas.: K.E. Beeson (Purdue Exp.
Station, Indiana). Editor: W.J. Morse (Bureau of Plant
Industry, Washington, DC). Board of directors: Prof. G.K.
McClelland (Fayetteville, Arkansas), John Gray (Baton
Rouge, Louisiana), J.B. Edmondson (Clayton, Indiana),
Eugene Funk (Bloomington, Illinois), Thomas Gilmore
(Sandersville, Georgia).
3286. Slawson, H.H. 1936. Agriculture’s Jack of all trades:
Introducing the versatile soybean with which you may either
build automobiles or run them and in which many people
see possibilities for farm relief without benefit of subsidy.
Nation’s Business 24(9):24-26, 94. Sept.
• Summary: Contents: Introduction (Henry Ford will need
61,500 acres of soybeans this year). A program for soybeans
(Regional Soybean Laboratory, Urbana, Illinois). Wood
glue from soybeans (I.F. Laucks). Helps bread stay fresh. A
twenty-year development.
Five years ago at the Univ. of Illinois soybean
researchers searched the USA and Canada for commercial
soy products; they collected about 100. “Today that list
numbers more than 300 and the ball seems just beginning to
roll.”
On 1 July 1936 a systematic research program on
soybeans was started at the University of Illinois at Urbana.
Funded by the federal government, with 12 midwestern
state agricultural colleges cooperating, an industrial research
laboratory as been established in Urbana. Dr. O.E. May of
USDA’s Bureau of Chemistry has been placed in charge,
with the “help of Dr. W.J. Morse, government scientist,
who has made the study of soybeans his life work.” The
program will have three objectives: “1. Improvement of
present industrial uses and development of new industrial
uses for soybeans.” 2. Research on the effects of different
processes on the quality and quantity of soybean processes.
“3. Facilities for testing different varieties as to adaptability
for industrial use.”
In 1930 a research chemist in a private laboratory
developed a new method for improving the head of foam on
beer–using soy flakes. “Today soybean beer flakes are being
made on a commercial scale in Chicago and from there they
are pouring into many of the country’s biggest breweries.”
In the Pacific Northwest, five new fir plywood factories

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1230
(making a total of 23) have been constructed this year–
because glue made from soybeans is less expensive than and
superior to (incl. more water resistant) traditional plywood
glues. Together with several pine plywood factories in
California and British Columbia, they are using tons of the
new soybean glue each day.
The initial impulse for this new industry came from
automobile manufactures who complained that the plywood
they were buying was not sufficiently water resistant. So the
Pacific Coast Plywood Manufacturers Association sponsored
a contest to find a new glue. A newcomer, I.F. Laucks, Inc.,
of Seattle [Washington], won with some soupy stuff that did
not look like glue at all. And “today this soybean glue–its
formula a trade secret–is the standard glue of the plywood
industry. Mr. Laucks discusses the reasons for the success of
this new glue: (1) Most important is its low cost. (2) Since
soybeans are an annual crop, “production can be increased
as the demand grows. This is not true of casein or blood,
which are by-products of other industries more or less fixed
in their production.” (3) It is more uniform. (4) It is more
“foolproof” than other water-resistant bases.
At Iowa State College, Dr. O.R. Sweeney is producing
gasoline from soybean oil; he cracks it by heating to 350ºC
using animal charcoal as a catalyst. He then distils one of the
fractions. The first person to make petroleum from soybean
oil was the Japanese scientist Satow, who made a calcium
soap from the oil then subjected it to destructive distillation
to get light, middle, and heavy grades of petroleum. Forty
gallons of soybean oil yielded about 25 gallons of soybean
petroleum, 33 pounds of glycerine (for use in explosives),
and 480 cubic feet of combustible gas.
The U.S. paint industry was one of the first to make
large use of soybeans–especially in Illinois. Soybean flour
helps bread to stay fresh longer. Soybean lecithin is used
by confectioners. Tanners use soybeans to increase the
grease-absorbing properties of chrome leather. Textile
manufacturers use it to make their fabrics soft, supple, and
lustrous. It is also used by rubber makers, linoleum makers,
soap makers, and sausage and wiener makers. Doctors
prescribe soybean ‘milk’ (which is practically free of starch)
for some babies and many diabetics. Even the family dog
now consumes soybeans, which are less expensive than meat
and make his [or her] coat sleek and shiny.
“Not half the story of this amazing development has
been told here. U.S. soybean production jumped from around
5 million bushels in 1925, to 18.6 million in 1934 and 39.6
million in 1935. Illinois is the leading state.
“Almost two decades ago, when the first president of
the American Farm Bureau Federation, James R. Howard,
was beginning that organization’s constructive efforts to
aid agriculture by other means than politics, he made a
remark which is just beginning to be appreciated at its full
significance.
“’The surest relief for agriculture,’ Mr. Howard said,

‘will come from the production of new agricultural output
that will go to industry rather than to the human stomach.’
“The response to that, so far as soybeans are involved,
is seen in a recent government statement that at present more
than 120 industrial concerns are making soybean products.
They include about 35 soybean mills in ten states and a
number of cottonseed mills which crush soybeans for oil
and meal; 15 soybean flour mills; 20 soybean food products
factories and more than 50 plants where various industrial
commodities are fabricated from the magic soybean.
“It looks as if industry is beginning to know its beans.”
Photos show: (1) A tractor in a field of piles of soybean
hay pushing a device designed to speed the job of getting
the hay to the baler. Caption: In Illinois more than 21
million bushels of soybeans were produced last year. (2) A
warehouse in Manchukuo filled with piles of round soybean
cakes. Two men are carrying 3-4 each on one shoulder up a
wooden ramp. (3) A workman standing by a vat filled with
a thick white liquid. “The first step in making auto parts is
to feed the [soy] bean fibers into the rills that mix them.”
(4) Black auto parts grown on the farm, with a pile of some
soybean powder that has not yet gone to the press. (5)
“Powdered soybean fibers fed into this press come out in the
form of distributor terminal plates for automobiles.”
3287. Stanley, Louise; Stienbarger, Mabel C. 1936. Home
canning of fruits, vegetables, and meats. Farmers’ Bulletin
(USDA) No. 1762. 37 p. Sept. See. p. 26-27.
• Summary: In the section titled “Canning of nonacid
vegetables,” under the subsection “Directions for packing
and processing,” we read: “Soybeans.–Either green or dried
soybeans of varieties suitable for table use may be canned.
The green soybeans make a better product, however, in
both flavor and color. Follow the directions given above for
kidney beans, except with green beans omit the overnight
soaking and do not add sugar. Salt pork may be added if
desired.”
This Bulletin was revised in July 1938 (37 p.) and in
1942 (with Dorothy Shank as an author; 46 p). Address: 1.
Chief; 2. Associate Specialist in Foods. Both: Foods and
Nutrition Div., Bureau of Home Economics, USDA.
3288. USDA Bureau of Agricultural Economics. 1936. U.S.
grade requirements for yellow soybeans, green soybeans,
brown soybeans, black soybeans, and mixed soybeans.
Proceedings of the American Soybean Association p. 64.
16th annual meeting. Held 14-16 Sept. in Iowa.
• Summary: See next page. This full-page table shows for
each of four U.S. grades plus sample grade: Minimum test
weight per bushel, maximum limits of moisture, splits,
damage, foreign material, and other classes, and condition
and general appearance.
3289. Foreign Crops and Markets (USDA Bureau of
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This digital photo, with caption
and date, was sent to Soyfoods
Center by Joyce Garrison (William
Morse’s granddaughter) of West
Hartford, Connecticut (July 2004).
3291. Foreign Crops and Markets
(USDA Bureau of Agricultural
Economics). 1936. Trends in British
agricultural policy. 33(16):459-65.
Oct. 19.
• Summary: “The British free-trade
policy, adopted with the repeal of
the Corn Laws nearly a century
ago, persisted until 1932, when
the general ad-valorem duty of 10
percent was imposed on all goods,
not specifically exempted, imported
into the United Kingdom...
Important agricultural imports
exempted from the 10-percent duty
were wheat, corn, broken rice,
practically all raw fibers, and oil
seeds.”
A table (p. 465) shows that
the import duty on soybeans
from foreign countries is 10% ad
valorum. Source: Compiled from
“Customs and Excise Tariff of the
United Kingdom of Great Britain
and Northern Ireland in operation
on August 1, 1936.”

Agricultural Economics). 1936. Manchurian crops generally
larger. 33(14):400. Oct. 5.
• Summary: A table, titled “Manchuria: Production of
specified commodities, 1935-1936,” gives statistics for the
following: Soybeans, kaoliang, millet, corn, wheat, other
grain, perilla, rice (paddy), rice (field), and hempseed. The
soybean crop in 1936 is expected to be 4,666,036 tons (of
2,000 lb each), 12% larger than in 1935.
3290. Lubell, Samuel. 1936. The Federal diary: Soybeans.
Washington Post. Oct. 18. p. F6.
• Summary: See next page. A photo shows William J. Morse,
“who knows more about soybeans than any white man this
side of Tipperary,” examining a package of noodles made of
soybean flour. Behind him a vertical showcase (with many
shelves) of products made from soybeans.

3292. LeClerc, J.A. 1936. Partial
list of manufacturers of soybean
flour. Washington, DC: Food
Research Div., Bureau of Chemistry
and Soils, USDA. 1 p. Oct. 19.
First ed, Oct. 1933. Unpublished
manuscript.
• Summary: The following are listed: 1. Funk Brothers,
Bloomington, Illinois. 2. A.E. Staley Manufacturing Co.,
Decatur, Illinois. 3. Shellabarger Grain Products Company,
Decatur, Illinois. 4. Soya Millers, Inc., Seattle, Washington.
5. American Soya Products Corp., Evansville, Indiana. 6.
Fearn Soya Food Products, 355 W. Ontario Street, Chicago,
Illinois. 7. Allied Mills, Inc., Peoria, Illinois. 8. The Glidden
Co., Union Trust Bldg., Cleveland, Ohio. 9. Archer-DanielsMidland Company, Chicago, Illinois. 10. Madison Foods,
Madison, Tennessee. 11. Battle Creek Food Factory, Battle
Creek, Michigan. 12. Cereo Company, Tappan, New York.
13. LaSierra [La Sierra] Industries, Ontario, California.
14. MacDowell Brothers, Brookville [sic, Brockville],
Ontario [Canada]. 15. The Dietetic Supply House, Inc., 1750
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telephones with cradle-type instruments. Because it is
difficult to determine who shall and who shall not be given
this service, or to make the necessary adjustments in the
annual budget while such functions are centralized in one
administrative department, it seems advisable that the
responsibility for such decisions and adjustments be placed
in the various departments using and requesting this service.
“We are therefore transferring funds from the 1936-37
Physical Plant Department appropriation to each department
now using telephone service on the following basis. All
telephone service must be provided for in departmental
budgets after the end of the present fiscal year, June 30,
1937.
“The change in policy with reference to Bell telephone
rentals will not apply in the case of the Federal Soybean
Laboratory...” Attached are two pages of information (dated
Oct. 20) on rates for Bell Telephone Service and University
Telephone Service.
Note: Arthur Cutts Willard was president of the
University of Illinois from 1934 to 1946.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: President, Univ.
of Illinois.
3294. Burlison, W.L. 1936. Soybean for plastics. Grain &
Feed Journals Consolidated 77(8):362. Oct. 28.
• Summary: “The soybean is proving to be an excellent
source of raw material for the plastic industry. From a ton
[2,000 lb] of soybeans are produced about 250 pounds of
oil, and 1600 pounds of meal containing approximately 40
percent protein...” Address: Univ. of Illinois, Urbana.

W. Van Buren St., Chicago, Illinois. 16. Hilkrest Health
Products, 120 Carroll Ave., Takoma Park, Maryland. 17.
The Wilbur-Gardner Company, Glendale, California. 18.
General Soya Corp., 120 Broadway, New York, New York.
19. Soybean Products Company, 4900 W. Flournoy Street,
Chicago, Illinois. 20. El Molino Mills, 5604 Valley Blvd.,
Los Angeles, California. 21. Mitchell Milling Co., 5613
Lexington Ave., Los Angeles, California.
Note: This is the earliest document seen (Sept. 2009)
concerning El Molino Mills and soy. Address: Washington,
DC.
3293. Willard, A.C. 1936. Re: Telephone service at the
University of Illinois. Letter to H.W. Mumford, Dean,
College of Agriculture, Univ. of Illinois, Urbana, Oct. 23. 1
p. Typed, without signature.
• Summary: Gentlemen: Many requests are being received
by the Physical Plant Department for additional University
telephones and for the replacement of desk-type Bell

3295. Grain & Feed Journals Consolidated. 1936. Soybean
processors meet. 77(8):362. Oct. 28.
• Summary: The National Soybean Processors Ass’n
[Association] met recently at Chicago and heard talks
by Dr. O.E. May (director, Regional Soybean Industrial
Products Laboratory, at Urbana, Illinois), Dr. W.L. Burlison
(head, Dept. of Agronomy, University of Illinois), and J.E.
Barr (marketing specialist, Buro [Bureau] of Agricultural
Economics, U.S. Dept. of Agriculture).
“President I.C. Bradley declared this had been an
epochal year in the history of the soybean industry and
praised the cooperation obtained from various government
experts in the field of soybeans.
“Other speakers, including J.J. Vollersten of the
American Oil Chemists Society, H.W. Irwin and Guy
Fox discussed the soybean oil situation, giving particular
attention to research work now under way in the edible oil
division.
“Mr. Bradley, Taylorville, Illinois, nationally known
soybean expert, was reelected pres.; W.L. Shellabarger of
Decatur, Illinois, vice pres.; H.R. Schultz, Centerville, Iowa,
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sec’y [secretary]; John H. Caldwell, St. Louis, Missouri,
treasurer. A meeting of the soybean committee of the Farm
Chemurgic Council was held after the regular session.”
3296. Hartz, Jacob. 1936. Arkansas’ new money crop: Soy
bean farming shows startling growth in the Rice Belt in past
decade. In: 1936. Eleventh Annual Arkansas Rice Carnival,
October 21-22-23, 1936. Stuttgart, Arkansas. See p. 71-72.
• Summary: “In the spring of 1925 when the Hartz-Thorell
Supply Company and the Peoples National Bank gave
away to their Farmer Customers twenty bushels of Laredo
Soy Beans, at a cost of six dollars a bushel, little did they
think that they had started a new crop movement that today
promises to be the secondary money crop of the Rice Belt.
“Through the follow-up efforts of the Hartz-Thorell
Company in acquainting the farmers of the Rice Belt with
the proper cultural methods to be used in growing soy beans,
as well as the varieties to grow, the acreage has grown very
fast; and it is now estimated that the 1936 crop comprises
between fifty and sixty thousand acres. You can realize from
this the startling growth that this crop has had in such a short
period of time.
“Soy beans are recognized as being the most profitable
clean-up crop for our rice lands. When the crop is properly
cultivated, it will eradicate our bad water grasses, build up
the soil, and at the same time has proven to be a profitable
money crop.”
“Another recent development directly attributed to the
expansion of the soy bean crop is the erection of a five-story
seed plant and elevator now under the course of construction,
in our own city by the Hartz-Thorell Supply Company, at
a cost of $24,000. This plant is being constructed for this
firm’s fast growing soy bean seed business and should assure
the farmers of the Rice Belt a stable market for their soy
bean crops.
“Very valuable assistance has been rendered to our
farmers in the development of the soy bean crop in the
Rice Belt by the good cooperation of G.H. Banks, Assistant
Director of the Rice Branch Experiment Station. The work
carried on by the Station in soy beans has been very nearly
as extensive as their rice work, and much valuable soy bean
data has been gathered together by the Station in the past six
years, and this information may be had for the asking.”
Photos (p. 71) show: A field of irrigated soy beans
with water standing between the rows. Three tractor-pulled
combines in a field combining soy beans. On page 72, titled
“Officials 1936 Rice Carnival,” are portrait photos of Jacob
Hartz and A.R. Thorell.
Note 1. This is the earliest document seen (Oct. 2013)
that mentions Laredo soybeans in connection with Jacob
Hartz Seed Co. We first learn in 1980 that these Laredo
soybeans were purchased from a producer in Illinois.
Note 2. The Foreword to this program book states
that the first Arkansas Rice Carnival was held in Stuttgart

(located in the “heart of the Rice Belt”) in 1909, when the
rice growing industry there was only about five years old.
“In 1929 the idea was abandoned, due to the depression
and this year is the first revival since that date.” A page
titled “Officers–Arkansas Rice Carnival Association
(Incorporated)” shows that Jacob Hartz and A.R. Thorell,
both of the “Hartz-Thorell Supply Co.,” were among the six
directors of the Association.
3297. Hurst, W.M.; Humphries, W.R. 1936. Harvesting with
combines. Farmers’ Bulletin (USDA) No. 1761. 36 p. Oct.
• Summary: Contents: Trouble chart. Development of the
combine. Sizes and types. Description and function of
parts: Header and platform, feeder, cylinder and concaves,
separator, cleaners. Dry grain essential. Operation. Care of
the combine. Combine attachments: Grain wagon bin hitch,
sacking attachment, platform extension, sickles and pickup guards, straw spreader and buncher, windrow harvester
and pick-up, equipment for transporting the combine. Crop
characteristics and combine problems (incl. soybeans, p. 2526).
Contains a good description of each part of a combine.
One cross-sectional illustration (p. 5) shows the platform,
feeder house, conveyor, beater, cylinder, concaves, grate,
beater or stripper, grain and straw elevator, baffle, picker,
agitator, straw walkers, grain return pan, straw spreader, fan,
chaffer, sieve, tailings auger, tailings elevator and spout,
grain auger, grain elevator, rotary weed screen, weed-screen
spout, grain bin, and engine.
Concerning soybeans: “The time of harvesting will vary
somewhat with weather conditions. In a hot, dry fall greater
care should be taken with the varieties tending to shatter. A
few varieties of the nonshattering type, such as the Biloxi,
Manchu, and Mansoy, can be left until dead ripe in almost
any kind of season with but little loss of seed.”
“Varieties of the Wilson, Virginia, Laredo, and Otootan
types frequently lodge badly in very fertile soils and under
such conditions are difficult to harvest. Figure 12 shows a
combine harvesting soybeans.
“Harvesting soybeans with a combine necessitates
the use of special or extra equipment, which is obtainable
from the several manufacturers. This includes pulleys and a
belt for reducing cylinder speed, sprockets for maintaining
normal speed for the rest of the separator; in some cases
special sieves are recommended, although soybeans may be
harvested with the regular sieve equipment used for wheat.
Under some conditions pea and bean concaves are used.
These permit of greater clearance between the cylinder and
the concave teeth and reduce splits to a minimum.”
A photo (p. 26) shows a combine, pulled by a tractor,
harvesting soybeans. One man drives the tractor and another
rides on the combine. “On this machine a spiral conveyor is
used on the header instead of canvas.” Address: 1. Associate
agricultural engineer; 2. Chief engineering aide. Both:
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Div. of Mechanical Equipment, Bureau of Agricultural
Engineering.
3298. Working, Earl B. 1936. The chemistry of phosphatides
and their utilization in industry. Oil and Soap 13(10):261-63.
Oct. [10 ref]
• Summary: “The term phosphatides is used interchangeably
with phospholipins and includes the lipoids or fat-like
compounds which contain phosphorus.”
“The two most commonly known phosphatides are
lecithin and cephalin, of which cephalin is the less stable
and accordingly less easily studied and less completely
understood.”
“Lecithin is soluble in alcohol and ether, but insoluble
in acetone; cephalin soluble in ether but insoluble in alcohol
and acetone.”
“Phosphatides in Industry: The chief uses of
phosphatides in industry may be considered as depending
upon three properties, first, their emulsifying action, due
at least largely to their reduction of the surface tension of
water; second, their tendency to absorb, forming surface
films upon solid or semi-solid particles in aqueous or fatty
media; and third, their anti-oxidative action.”
“In Europe there is a very wide use of phosphatides in
the manufacture of margarine, and some use has been made
of them in this country.” Phosphatides are also widely used
in making chocolate, candy, baked goods, and cosmetics, and
it treating leather with oil to preserve its pliability.
“A great increase in the industrial uses of phosphatides
in this country may be expected with the development in
this country of plants for their production from soy beans.”
Address: Kansas Agric. Exp. Station.
3299. Chicago Daily Tribune. 1936. Predicts ready sale for
200% more soybeans: Crop expert says industry takes 80%
of yield. Nov. 12. p. 24.
• Summary: Summary of a speech by “J.C. Hackleman,
crop expert of the University of Illinois and president
of the American Soybean association to members of the
Agricultural club at a luncheon in the La Salle hotel.
“New industrial uses for soybean products are likely to
increase the demand for soybeans in commercial channels
for years to come, Dr. Hackleman said.” An estimated 80%
of the 40 million bushels of soybeans threshed last year in
the USA “went into industrial uses.”
Yet more and more soybean are eaten. Formerly, some
60% of all soybean oil was used to make soap, but now
about 80% of it goes into edible products and this demand
brings farmers twice the price of soap oil.
Great possibilities also lie in growing specific soybean
varieties for table use. The University of Illinois has made
field and kitchen tests of more than 1,000 varieties of edible
soy beans and has found about 100 of these suitable for food
use. Some of “the vegetable varieties can be picked in the

green stage,” and either cooked and eaten as is or dried.
The adaptation of the rotary hoe and the combine
to soybean cultivation and harvest had made possible an
increase in crop acreage.
Note: This is the earliest English-language document
seen (June 2009) that contains the term “edible soy beans”
(or “edible soybeans”). It refers to both “dry edible” and
“green vegetable” soybeans.
3300. Horvath, A.A. 1936. Adhesives from soya protein.
Industrial and Engineering Chemistry, News Edition
14(24):500. Dec. 20. [2 ref]
• Summary: Discusses S. Satow’s 1918 and 1919 U.S.
patents, which have now expired, and which describe how to
make adhesives from defatted soybean meal. Address: Agric.
Exp. Station, Newark, Delaware.
3301. LeClerc, J.A. 1936. The soy bean is becoming
Americanized. Bakers Weekly 76(13):56. Dec. 24.
• Summary: Contents: Introduction. Important food. What it
contains. Raises food value.
“When consumed in the body the bean yields an alkaline
ash, which is one more point in favor of this good food
product.” Foods discussed include: Soy bean milk. Cheese
[tofu]. Soy bean flour (“In this country soy beans are being
utilized for food purposes chiefly in the form of flour. The
flour is produced mainly in one of two ways, viz., either by
grinding and bolting the pressed cake after the bulk of the oil
has been extracted [removed] from the bean or by grinding
and bolting the specially treated (steamed) whole bean”).
Roasted soybeans. Soy sauce. Soy bean oil.
The article ends: “New uses are being continually
found for soy bean flour. For example, it may be mixed
with cocoa; it may be used as a part substitute in the
making of confectionery chocolate, macaroni, ice cream
and mayonnaise; it may be used in soda water drinks just
as malted milk is now being used. The specially treated
soy bean may be roasted and in that form consumed as are
peanuts. The hydrolyzed soy bean protein forms the chief
ingredient of soy sauce. The soy bean shares with egg yolk
as the chief source of lecithin. Soy bean oil is finding a ready
market because of the various industrial and food uses to
which it may be put.”
An oval portrait photo shows J.A. Le Clerc. Address:
Bureau of Chemistry and Soils, United States Dep. of
Agriculture.
3302. J. of the American Society of Agronomy. 1936. Fellows
elect: William Leonidas Burlison. 28(12):1025. Dec.
• Summary: Contains a good biography of Prof. Burlison
with a small portrait photo.
3303. Ross, R.C. 1936. Soybean costs and production
practices. Illinois Agricultural Experiment Station, Bulletin
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No. 428. p. 341-88. Dec. [8 ref]
• Summary: Contents: Sources of data. Production costs
in 1934. Changes in costs: 1928-1934. Costs in enterprise
study: 1928-1929. Practices influencing soybean costs:
Before harvest practices, harvest practices. Income and
profit from the crop. Harvesting soybeans for hay. Place of
soybeans on Central Illinois farms: Relative profitableness of
soybeans, place of soybeans in crop sequence, competition
with other crops for labor and power, soybeans and feed
requirements for livestock, soybeans as an emergency crop.
Summary.
“The present study was... undertaken in order to
ascertain what the detailed costs are that enter into the
production of this crop on Illinois farms; the effects which
different practices used in growing and harvesting have upon
yields and costs; and the probable place of soybeans in cornbelt farming.” Address: Assoc. Chief in Farm Management,
Univ. of Illinois.
3304. Thatcher, L.E.; Park, J.B. 1936. Protein content
of soybean hay. Ohio Agricultural Experiment Station,
Bimonthly Bulletin No. 183. p. 131-36. Nov/Dec.
• Summary: Table 2 shows that as the season advances from
August to Oct., the total protein in a crop increases. As the
protein in the leaves decreases, the protein in the stems and
pods, and in the seeds, increases.
3305. USDA Bureau of Plant Industry. 1936. Firms

manufacturing or handling soybean food products. 2 p.
Mimeographed unpublished manuscript. *
• Summary: Not a complete list.
3306. American Soybean Association annual meeting, Ames,
Iowa (Photograph). 1936.
• Summary: President of ASA: W.J. Morse, USDA. VicePresident: F.S. Wilkins, Iowa Experimental Station and
College. “At this meeting Henry A. Wallace (afterwards
Secretary of Agriculture and Vice President of the United
States) was a reporter for Wallace’s Farmer. Full page.
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
3307. Ball, Carleton R. 1936. History of the U.S. Department
of Agriculture and the development of its objectives.
Washington, DC: USDA. 24 p.
• Summary: 1. History of the Development of Agriculture:
Early agricultural development of America, early official
attitudes toward agriculture. 2. Development of the
Department of Agriculture: Statutory objectives and
functions of the Department, periods in the development
of the Department–classified functions of the department
(development, investigation, or improved period,
organization, regulation, or protection period, coordination,
extension, or education period, cooperation, planning, or
stabilization period). 3. Departmental Objectives and Their
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Development: Relation between functions and objectives,
the development of objectives, present objectives of the
department.
3308. Becker, Joseph A.; Froehlich, Paul; Jackson, D.; et al.
comps. 1936. Agricultural statistics 1936. Washington, DC:
U.S. Government Printing Office. 486 p. Index. 24 cm. For
soybeans and soy products see p. 181-84, 218-221.
• Summary: This volume presents information formerly
published [until 1935] in the statistical section of the
Yearbook of Agriculture” (p. 1).
Page 181: Table 257. Soybeans: Acreage, yield,
production, and season average price per bushel received by
producers, by States, average 1928-32, and annual 1934 and
1935.
Page 181: Table 258. Soybeans: Production in specified
countries, 1924-25 to 1935-36 (in 1,000 bushels). The
countries are: United States, Manchuria, Chosen (Korea),
Japan, Netherland India (later Indonesia). Note: Manchuria
produces about 97% of the soybeans production of China.
Production figures for China are not available.
Page 182: Table 259. Soybeans: Average price per
bushel received by producers, United States, 1926-27 to
1935-36. The weighted average price ranged from a low of
$0.61 in 1931-32 to a high of $2.00 in 1926-27.
Page 182: Table 260. Soybeans for seed: Average
wholesale selling price per bushel at Baltimore [Maryland]
and St. Louis, Missouri, 1926-1925. The price ranged from a
low of $0.94 in 1933 to a high of $2.99 in 1929.
Page 182: Table 261. Soybeans crushed and crude oil
produced, 1925-26 to 1934-35 (in 1,000 pounds). The total
soybeans crushed increased from 21.04 million lb in 192526 to 545.50 million lb in 1934-35. The total soybean oil
produced rose from 2.638 million lb in 1925-26 to 78.033
million lb in 1934-35.
Page 183: Table 262 (full page). Soybeans and soybean
oil: International trade, average 1925-29, annual 1932-34.
Page 184: Table 263. Soybean oil, domestic, crude:
Average price per pound, in barrels, New York, by months,
1929-30 to 1935-36.
Page 218: Table 290. Soybeans: Acreage, yield,
production, and season average price per bushel received
by farmers, by States, averages, and annual 1935 and 1936
(preliminary). In 1935 the top 5 soybean producing states
were Illinois (24.012 million bu), Indiana (6.970), Iowa
(6.600), Ohio (2.604) and North Carolina (1.282 million bu).
Page 218: Table 291. Soybeans: Production in specified
countries, 1924-36. The countries are: United States (#2
in 1935), Manchuria (#1 by far), Chosen (Korea), Japan,
Netherland India. Soybean production in the United States
increased from 4.947 million bu in 1924 to a peak of 44.378
million bu in 1935, falling to 29.616 million bu in 1936.
Page 219: Table 292. Soybeans: Average price received
by farmers, United States, 1926-27, 1936-37.

219: Table 293. Soybeans for seed: Average selling price
per bushel at Baltimore (Maryland) and St. Louis (Missouri),
by months, 1927-1936.
Page 220: Table 294. Soybeans crushed and crude oil
produced, by quarters 1926-27 to 1935-36.
Page 220: Table 295. Soybean oil, domestic, crude:
Average price per pound, in drums. New York, by months,
1929-30 to 1936-37.
Page 221: Table 296 (full page). Soybeans and soybean
oil: International trade (principal importing and exporting
countries), average 1925-29, annual 1933-35. For soybeans:
The main exporting countries are China and Manchuria.
The main importing countries in 1935 are Japan and
Germany. For soybean oil: The main exporting countries are
Manchuria, Denmark, and Germany. The main importing
countries are The Netherlands and the United Kingdom.
One source is the International Yearbook of Agricultural
Statistics. Address: U.S. Dep. of Agriculture, Yearbook
Statistical Committee, Washington, DC.
3309. Cory, Richard H., Jr. 1936. The United States
Department of Agriculture, a history of its establishment,
growth, and accomplishments prior to its incorporation
into the cabinet in 1889. MS, Senior honors thesis, Yale
University. 131 p. *
Address: Yale Univ., New Haven, Connecticut.
3310. Gray, George Douglas. 1936. All about the soya bean:
In agriculture, industry and commerce. London: John Bale,
Sons & Danielsson Ltd. ix + 144 p. Introduction by James L.
North. Late curator, Royal Botanic Gardens, Regent’s Park,
London. Index. 28 cm. [19 ref]
• Summary: A comprehensive, early work on the soybean.
Gray was a Scotch physician. Contents: 1. Introducing the
soya bean. 2. The soya bean plant and its cultivation. 3.
The soya bean as food: Dietetics, immature green beans,
mature dried beans, soya bean coffee, soya bean chocolate,
soya bean sprouts, soya bean milk, soya bean flour (incl.
Berczeller flour, Soyvita bread made by Messrs. Wm.
Beattie, Ltd., Glasgow), bean curd [tofu], soy (also called
soya bean sauce, Chinese bean sauce, or shoyu), miso,
fermented bean curd (p. 66-67). 4. Soya bean oil. 5. Soya
bean trade. 6. The soya bean in agriculture.
Addenda: Soya bean products in the USA. Dieting and
recipes. Statistics. India. Bibliography.
In the chapter on “Soya bean oil” we read (p. 75): “In
England, the bean oil trade is carried on by the following
firms:–The British Oil and Cake Mills Ltd., the ordinary
shares of which are held by Lever Bros., Ltd., so that they
are a branch of Unilever, Ltd.
“The Hull Oil Manufacturing Co., Ltd., Hull, now
merged in the foregoing concern.
“The Premier Oil Extracting Mills, Ltd., Hull.
“Messrs. Wray Sanderson & Co., Hull.
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“The Medina Refinery Ltd., Deptford, London.
“Messrs. J. Bibby & Sons Ltd., Liverpool.
“The Erith Oil Works Ltd., Erith” [Kent].
The first addendum, titled “Soybean products exhibited
by the American Soybean Association” (at Washington, DC,
p. 120-24) lists the following companies and each of the soy
products that they manufacture: American Lecithin Corp.
(Atlanta, Georgia), Archer-Daniels-Midland Co. (Milwaukee,
Wisconsin), Armstrong Paint and Varnish Works (Chicago,
Illinois), Battle Creek [Food] Factory (Battle Creek,
Michigan), The Blanton Co. (St. Louis, Missouri), Cereo
Co. (Tappan, New York), The Davies-Young Soap Co.
(Dayton, Ohio), Detroit Graphite Co. (Detroit, Michigan),
Eastern Health Food Stores Association (Washington, DC),
Funk Brothers Seed Company (Bloomington, Illinois),
Harshaw Essential Foods, Inc. (Cleveland, Ohio), Keystone
Macaroni Mfg. Co. (Lebanon, Pennsylvania), Kloss,
Jethro (Takoma Park, Maryland: Fresh [soybean] milk.
Pumpkin pie [soybean milk and soybean flour]. Soybean
cheese. Soybean bread [20% soybean flour]. Soybean
buns. Soybean sprouts. Soybean cake), Laucks, I.F., Inc.
(Bloomington, Illinois–home office, Seattle, Washington),
Madison Food Company (Madison, Tennessee; Vigorost,
Cheese [Tofu], Soybeans canned with Tomato, Soybeans
canned plain, Dixie Fruit Crackers), Mead Johnson and
Co. (Evansville, Indiana; Makes Sobee [Infant Formula]),
Oriental Show-You Co. (Columbia City, Indiana), Paintcraft
Co. (Galesburg, Illinois), Prince Macaroni Mfg. Co. (Boston,
Massachusetts), Purina Mills (St. Louis, Missouri; makes
Cresol disinfectant, Purina turkey and growing fattening
chow, Purina lay chow, Purina egg chowder, Purina breeder
egg chowder, Purina fitting chow, Purina rabbit chow,
Purina chick Growena chow, Purina 34% cow chow, Purina
chowder, Purina bulky cow chow, Purina 24% cow chow,
Purina pig and hog chow, Protena all mash starting and
growing food), Shellabarger Grain Products Company
(Decatur, Illinois), Soyex Company, Inc. (Nutley, New
Jersey), Staley Sales Corporation (Decatur, Illinois), The
Stamford Rubber Supply Company (Stamford, Connecticut),
Dr. Roy Monier, President, Board of Managers, State
Hospitals (Jefferson City, Missouri), United Drug Company
(Boston, Massachusetts), Vi-tone Company (Hamilton,
Canada), Woolsey Paint and Color Co., C.A. (Jersey City,
New Jersey), Bureau of Chemistry and Soils, Department
of Agriculture (Washington, D.C.). Page 120 adds: “The
exhibit also contained some 200 soybean products, mostly
foods, brought from the Orient by Mr. W.J. Morse, Senior
Agronomist, Department of Agriculture, Washington, DC,
U.S.A.” Note 1. Morse and P.H. Dorsett were in East Asia
from 1929 to 1931, when they collected many samples of
soybeans and soyfoods.
In the second addendum, recipes, the author notes that
soy flour is widely used in diabetic diets. Two leading firms
who make soy flour in England and who also incorporate it

in various products are: Soya Foods, Ltd., Rickmansworth,
Herts, and Dietetic Foods Ltd. 124 Victoria St., London,
S.W. 1. “The former specialize in Soyolk which is flour
prepared on the principles laid down by Professor Berczeller;
it is a mealy powder, fatty to the touch. The latter firm are
the sole distributors in Great Britain of the well-known
‘Heudebert’ Dietetic Food products, a French concern which
makes different kinds of diabetic breads.” The following
recipes are then given; * = Calls for Soyolk soy flour:
Soybeans, southern style. Soybean salad. Roasted soybeans
[like dry-roasted peanuts]. Soybean croquettes. Soybean
soufflé. Stuffing for baked fish*. White sponge pudding*.
Shortbread*. Madeira cake*. Soya soup à la Reine (uses
Heudebert soya flour). Soya chocolate (with soya flour).
Soya vegetable soup (with soya flour). Soya bean sprout
salad.
Note 2. This is the earliest English-language document
seen (Jan. 2013) that uses the term “soya bean sprouts” to
refer to these sprouts. Address: M.D. (Scotch physician),
C.B.E., England. Late medical officer to H.B.M. Legation,
Peking, China. Lieut.-Colonel, Retired.
3311. Horner, Glenn M. 1936. Relation of the base saturation
of a colloidal clay by calcium to the growth, nodulation and
composition of soybeans. PhD thesis, University of Missouri.
36 p. Also published as Missouri Agric. Exp. Station,
Research Bulletin No. 232. Jan. 1936. 36 p. [10+ ref]*
• Summary: Growth of the plants is examined in
electrodialyzed clay to which had been added varying
proportions of calcium hydroxide. In these clays the total
growth, nodulation, nitrogen fixation, and calcium absorption
increased with the total calcium available at a constant
degree of saturation, and with the degree of saturation when
the available calcium was constant. Addition to the clay
of barium, magnesium, or potassium as a supplement to
calcium produced the same general tendency. Supplementary
addition of methylene-blue (MB) almost eliminated effects
due to variations in calcium saturation. Hydrogen ions
excreted by roots was probably unable to exchange with
the MB cation and its entire displacing power was utilized
in replacement of calcium. The growth and nitrogen-fixing
activities of legumes were closely related to the calcium
present in the plant, and this in turn depended on the calcium
available and the degree of saturation of clay with calcium.
Address: Univ. of Missouri, Columbia, MO.
3312. Hutchings, Theron B. 1936. Relation of phosphorus to
growth, nodulation and composition of soybeans. PhD thesis,
University of Missouri. 46 p. Also published as Missouri
Agric. Exp. Station, Research Bulletin No. 243. Aug. 1936.
46 p. [30 ref]
Address: Univ. of Missouri.
3313. Mumford, H.W. 1936. A year’s research at Illinois.
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Illinois Agricultural Experiment Station, Annual Report
48:1-331. For the year ended June 30, 1935.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybean
hay and seed yields sensitive to soil fertility (p. 27-29;
Two bar charts show the dramatic effects of soil treatments
on yields. Seed yields are highest when the soil is treated
with R = residues, L = limestone, and P = rock phosphate.
Soybeans are more acid-tolerant than most of the widely
grown legumes. Nitrogen is usually deficient in acid soils).
Soybean acreage sets new record in crop adjustments (p.
40-41; In 1934, for the first time in history a single legume
occupied more than a million acres of farm land in Illinois;
soybeans occupied only 1,000 acres in 1914 in Illinois. The
10 varieties with the highest seed yields (in bushels per
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9.
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146,
32.0. Manchu, 31.5). Work for better soybean varieties is
continued (p. 41-43). Susceptibility to nodulation inherited
characteristic (p. 43-44; “The Peking soybean variety shows
scanty nodulation, whereas Illini is abundantly nodulated”).
Quality of inoculant outweighs its ease of application [in
affecting yields] (p. 44; Those “recommended for use with
water were superior to those designed to be used dry”).
Experiments keeping pace with interest in new crops (p.
69-72; “Investigations on the use of soybean oil for paint
purposes have been continued with satisfactory results”).
Livestock investigations: Home-grown proteins being
brought into wider use (p. 78-79; “Discovery that soybean
oil meal and animal tankage can be used successfully in
fattening cattle has made considerable in the protein buying
habits of Illinois farmers. Formerly all standard protein
concentrates used for balancing beef-cattle rations were
produced mainly outside the corn belt”). Tankage proves
satisfactory supplement for steers (p. 81-83; Ordinary steamrendered tankage is less palatable and less digestible that dryrendered tankage, or meat scrap. Rendering is the process
that converts waste animal tissue into stable, value-added
materials, including fats such as lard and tallow). Lespedeza
hay equals alfalfa for feeding steers (p. 83-86; In this test,
soybean hay was slightly inferior to alfalfa- or lespedeza
hay). Soybeans found richer in certain vitamins than corn
(p. 90-91; vitamins A, B, and G were tested). Supplemented
[corn] silage equal to soybean hay for sheep (p. 118-20).
Soybean meals are compared further for chick feeding (p.
128-30).
Entomology investigations: Prompt control halts
insect threat to soybean crop (p. 159-60; Cutworms and
armyworms caused heavy damage, but were controlled by
poisoned bait).
Agricultural economics investigations: Accounting
studies show ways to reduce farm costs (p. 200-02; net
profit per acre in 1932, 1933, and 1934 is given for soybeans

{harvested with a combine}, soybeans {threshed}, and
soybean hay. Farmers lost money on all three in 1932
and 1933, but made a profit on all 3 in 1934). Demand is
one of the factors affecting [soy] bean prices (p. 218-19;
“Production of soybeans in Illinois and also in the United
States in 1934 was the highest on record, owing largely to
the AAA {Agricultural Adjustment Act of 1933, which paid
farmers to reduce crop acreage} programs and to the severity
of chinch bug damage”).
Home economics investigations: Best varieties of
soybeans for food being located (p. 298-300; There “is a
rapidly expanding list of manufactured food products made
of or containing soybeans,–that is, soybean flour, oil, and
milk.” About 35 “varieties of soybeans which are known
as vegetable types have been used and compared with the
so-called commercial types.” “The beans while immature
all had a vivid green color which makes them a very
promising fresh vegetable.” Some varieties, such as Illini,
are very acceptable as a garden vegetable in both the green
and mature states. Freedom from shattering in the field is
probably directly connected with difficulty of shelling the
beans in the green state). Address: Dean and Director of the
Station, Urbana, Illinois.
3314. North, James L. 1936. Introductory chapter. In:
G.D. Gray. 1936. All About the Soya Bean: In Agriculture,
Industry and Commerce. London: John Bale, Sons &
Danielsson Ltd. 144 p. See p. 1-9.
• Summary: This is the story of early attempts by Dr. North
and others to grow soybeans in England. “In 1913 chance put
in my hands thirteen small seeds of a variety of soya bean
said to have come from North China in 1910 and to have
ripened pods in Germany for two successive years. Sown by
me the following May the plants grew to a height of 1½ feet
and ripened seed in October. This took place at the Gardens
of the Royal Botanic Society, of which I was then Curator. I
was aware that of the many attempts to grow soya which had
taken place in this country, all had failed, also that no others
were being attempted, since it was the considered opinion
of the Ministry of Agriculture and the Royal Agricultural
Society that the soya bean was quite unsuited for growth
here, as it required heat that would ripen maize.
“The podded beans were brought to the notice of
Professor Bottomley, of King’s College, and Professor
Greenish, of the Pharmaceutical Society, and both considered
the matter to be important. They pointed out that this
country possessed no oil plant and was importing soya from
Manchuria to the extent of half a million tons per annum...
They advised me to increase my stock as rapidly as I could.
“The result of the first year’s crop was four hundred
seeds from the original thirteen seeds; the second year four
thousand and the third twelve thousand. In 1917 it became
a question of finding space to grow them and it was decided
to have part grown by a firm of market growers at Uxbridge,
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Middlesex and the rest on a farm at Manningtree, Essex,
belonging to Mr. C.P. Ogilvie. Both were failures.” The first
crop failed because the land had been too heavily manured
and the seeds were sown too far apart. The second crop,
sown in the middle of a field of wheat, had been eaten by
rabbits. Rabbits are still a major pest for soya beans.
Since little was known about the soya bean, Mr. North
tried to gain experience by sending seeds to the Chelsea
Botanic Gardens, the Horticultural Society at Wisley, the
Cambridge Botanic Gardens, Messrs. Sutton and Sons,
Reading, and to a friend in Hampshire. But the reports
received were not encouraging. “That same year I got in
touch with the United States Department of Agriculture at
Washington [DC], I received from it not only soya bulletins
and seeds of a number of American soya varieties for trial in
England, but the promise of further assistance. I owe a very
great debt of gratitude to that department and to Dr. W.J.
Morse, its agronomist and soybean expert, the man who,
more than any other, has made the United States the soya
bean centre of the world and now a growing competitor with
Manchuria as world exporter.
“The results of 1917 were better than those of the
previous year and in 1918 I had sufficient seed of my one
variety to plant half an acre on land lent by Mr. Clark at
Virginia Water. These were sown in company with 12
American varieties, half being inoculated with a nodule
culture supplied by Professor Bottomley.”
Following some poor years, 1921, a drought year, was
the best year to date. “Accounts of my success appeared
in the Press and I wrote an article which came out in the
Illustrated London News in October. As a result many
applications for seed reached me and I sent samples to over
one hundred places, among others to Professor Southworth
of Manitoba College, Winnipeg [Canada]. He found my
variety better than anything he had had there, both for fodder
and seed, but not early enough in seasons with early frost. In
return he sent me seed of a brown variety ‘Manitoba Brown,’
a selection from a well-known American variety ‘Ogemaw.’”
1922 was a wet year and at his plot and not one person
to whom North had sent seed reported success. On his own
plot at Chiswick, where he had twenty varieties under test,
only one, “Manitoba Brown,” succeeded.
“In 1923 appeared Messrs. Piper and Morse’s
encyclopædic work, ‘The Soybean,’ in America; it solved
a good many of my problems and I determined to follow
American practice in future. From it I learned that two-thirds
of the American crop was consumed as fodder upon the
farm; that every variety had a fixed time ranging from 80 to
160 days for maturing; that in industry the chief value of the
bean rested upon its oil content; and that the plant possessed
what is now called ‘local limitations,’ meaning that a variety
that grew well in one place could not be depended upon at
another and that in American agricultural practice it was
usual to test two or more varieties before growing it as a

crop. This last was particularly interesting to me because it
explained the erratic behaviour of some of my varieties when
sent to other places.
“Convinced by the failure of my 1922 trials that soya
was not yet ready to put forward as a crop plant, I extended
my search to new sorts and with the help of friends abroad
obtained many varieties from China, Manchuria, Japan,
South Africa and India.” North then began to specialize in
short season varieties. “My friend Dr. Morse approved the
plan and from then onward sent me only varieties which in
America took less than one hundred days to mature... Using
Manitoba Brown Soya as a standard I was able to select
several varieties as early or even earlier than it.” In 1930
Messrs. Sutton and Sons of Reading [seedsmen] decided to
put the variety Brown C in their catalogue.
“In 1931, Mr. A.F. Secrett, a Twickenham market
grower, offered the use of a piece of land at Brentford,
Middlesex; it enabled me to grow on a larger scale than
had been possible previously. In September the same year
a photograph of the crop appeared in the Evening News.
By chance it was seen by Sir John Davis, a Director of the
Ford Motor Co. and manger of the Ford Estate at Boreham,
Essex, who at the request of Henry Ford had tried to grow
soya with American seed and had failed. At his request I
agreed to supply acclimatized seed and to superintend its
growing. All my four varieties of soya were used and under
field conditions the crop was a success. From 2 acres the
first year it was increased to 12 acres in 1934 and to 20 in
1935, the last two crops being grown without assistance. The
Boreham trials were visited by farmers from every part of the
United Kingdom and visitors from America pronounced the
crops to be as good as any grown in that country. The seed
was distributed in 1935 and that year saw it being grown in
quantity in some hundreds of places throughout the British
Isles.”
A photo facing page 1 shows Mr. J.L. North standing in
a field with soya bean plants which he has grown. Address:
60, Grove Park Terrace, Chiswick, London, W.4, Engalnd.
Late curator, Royal Botanic Gardens, Regent’s Park, London.
3315. W.J. Morse at the American Soybean Association’s
annual meeting at the soybean breeding plots in Ames, Iowa
(Photograph). 1936.
• Summary: This digital photo, with caption and date, was
sent to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
3316. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Manchurian crop production
estimates. 34(1):3. Jan. 4.
• Summary: A table gives statistics for the following for
1935 and 1936: Soybeans, kaoliang, millet, corn, wheat,
hempseed, and perilla seed. The soybean crop in 1936 is
expected to be 4,602,000 tons (of 2,000 lb each), 10% larger
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than in 1935.
3317. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Oils and oilseeds: China
vegetable oil situation. 34(2):17-21. Jan. 11.
• Summary: In China, the soybean crop is estimated to be
15% larger in 1936 than in 1935. Table (1) titled “China:
Exports of oilseeds and oils, 1934-35 and 1935-36,” shows
that exports of soybeans (crop year Oct. 1 to Sept. 30)
increased from 1.867 million lb in 1934-35 to 19.333 million
lb in 1935-36. Table (2) shows that neither soybeans nor
soybean oil were exported from China to the United States
in either year. However the U.S. purchased large amounts
of sesamum seed and peanut oil. Table (3) titled “China:
Spot prices at Shanghai, ex-warehouse, December 1935 and
1936.” For soybeans: $1.30 and $1.61.
In Manchuria, the official estimates for the soybean crop
are 4,602,000 short tons in 1936 and 4,172,000 short tons
in 1935. “Exports of soybeans are expected to be materially
above the past crop year... Germany, as a result of a trade
agreement, has been the heaviest purchaser of soybeans this
season.” Table (4) titled “Manchuria: Exports of oilseeds and
oils, 1935 and 1936,” shows that exports of soybeans (crop
year Oct. 1 to Sept. 30) were 4,268 million lb in 1934-35
and 3,992 million lb in 1935-36. Table (4) titled “Manchuria:
Spot price per pound of specified oilseed at Dairen, exwarehouse, 1935 and 1936.” For soybeans: $1.26 and $1.31
in Oct. and Dec. 1935. Then $1.48 and $1.56 in Oct. and
Dec. 1936.
3318. Good Health (Battle Creek, Michigan). 1937. Cow’s
milk harmful to both infants and adults. 72(1):22. Jan.
• Summary: “Allergic reaction, or sensitization, to cow’s
milk is most common in infants and young children but no
age is exempt from it.” And it is becoming more and more
widespread, according to an article by Dr. Charles G. Kerley
in the New York State Journal of Medicine. The allergy in
children may take one of three forms: Shack, gastrointestinal
symptoms, or skin reactions (eczema, urticaria, giant hives,
etc.).
“The best plan for securing quick relief in these cases is
to feed Malted Nuts or a vegetable milk prepared from the
soy bean. Milk prepared from almonds or pecans may also
be used successfully.” Address: USDA, Washington, DC.
3319. Lovvorn, R.L.; Kime, P.H.; Stitt, R.E. 1937. I. Factors
in soybean production. II. Variety recommendations and
characteristics. North Carolina Agricultural Experiment
Station, Agronomy Information Circular No. 102. 6 p. Jan.
• Summary: Contents: Part I: Factors in soybean
production. Introduction. Time of planting. Methods of
seeding. Inoculation. Rate of seeding. When to cut for hay.
Curing the hay. Seed production. Harvesting the seed. Soil
improvement. Soybeans for pasturage. Soybeans for silage.

Edible types.
Part II: Variety recommendations and characteristics.
Varieties recommended for Coastal Plain (for seed hay, hog
pasture, planting in corn). Varieties recommended for Lower
Piedmont. Varieties recommended for Upper Piedmont and
Mountain sections. Description of varieties. Address: 1-2.
Dep. of Agronomy, North Carolina Agric. Exp. Station; 3.
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
USDA.
3320. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Oils and oilseeds:
Manchurian soybean supply increased. 34(5):60-62. Feb. 1.
• Summary: “Total exports of soybeans from Manchuria for
the 1936-37 crop year (October–September) are forecast at
3,720,000 short tons compared with 3,096,000 tons for the
1935-36 season, according to a radio received from Assistant
Agricultural Commissioner J. Barnard Gibbs at Shanghai.
The 1936 Manchurian soybean crop was officially estimated
at 4,600,000 tons compared with 3,640,000 tons for 1935, an
estimate made by the Shanghai office.
“The demand for beans from Germany and Japan is
expected to be greater this crop year while China will take a
smaller volume than last season.
“Bean markets have been active since the arrival of the
new crop in October and in spite of the larger crop, prices
have been above a year ago.” Tables show: (1) “Manchuria:
Soybean supply and exports, 1935-36 and 1936-37.” For
supply, production, estimated carryover, and total are given.
For exports: Beans, bean cake and meal, bean oil, and total.
(2) “Manchuria: Prices of soybeans at Dairen, January 15,
1936 and 1937.” Prices, in cents per pound, are given for
beans, bean cake, and bean oil each year. “Prepared by
Shanghai Office of the Bureau of Agricultural Statistics.”
3321. Hart, Scott. 1937. The Federal Diary: Postals.
Washington Post. Feb. 7. p. E6.
• Summary: “Wallace B. Van Arsdel and Dr. George B.
Brother will head the meal and development sections,
respectively, of the Regional Soybean Industrial Products
Laboratory established at Urbana, Illinois, by the Bureau of
Chemistry and Soils.” Address: USDA.
3322. Culbertson, C.C.; Beard, F.J.; Thomas, B.H.;
Hammond, W.E. 1937. The influence of soybeans and
soybean products upon the gains, feed requirements and
character of the fat when fed to growing and fattening pigs
on rape pasture. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 152. 8 p. Feb. [2 ref]
• Summary: This is a mimeographed leaflet. Contents:
Introduction: “During the past four years we have tried
feeding soybeans early and late in the feeding period and
in various combinations with other protein feeds but have
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not been able to produce a high grade carcass when the
percentage of soybeans in the ration was above about five
percent. Soybean oilmeal, however, was a satisfactory
source of protein and the quality of the product met the
requirements of firmness.”
“The allotment and rations fed to the pigs on rape
pasture were:
1. No protein supplement.
2. Meat meal tankage.
3. Cracked soybeans, self-fed.
4. Cracked soybeans–5.0 percent level.
5. Cracked soybeans–7.5 percent level.
6. Cracked soybeans–10 percent level.
7. Cracked soybeans–20 percent level.
8. Soybean oilmeal
9. Soybean oilmeal and soybean oil.
10. Tankage–soybeans.
The feeds and methods of feeding described (Manchu
soybeans, containing about 17% oil, were used. A new
supply of soybeans was cracked each week so that they were
not rancid. The soybean oilmeal was an expeller process
meal with a guaranteed analysis of 42% crude protein).
The grades made on certain of the individual carcasses
(“Forty pigs, four from each group, were slaughtered at the
time the pigs in each lot averaged 225 pounds in weight... All
carcasses were hung in the cooler for 48 hours before they
were graded. Each carcass was graded immediately after it
was taken out of the cooler by two graders. The grades were
Very Hard, Hard, Medium, Soft, Very Soft and Oily, with
modifications of each grade”). Comments.
Tables: (1) Tankage, soybeans and soybean products for
growing and fattening pigs. (2) Carcass firmness and grade
(Lots 6 and 7, fed cracked soybeans at the 10% and 20%
level, had Soft and Very Soft carcasses respectively. Lot 8,
fed soybean oilmeal, had a Hard carcass).
Note: The oil contained in whole soybeans is clearly the
cause of pigs with undesirable soft carcasses. Address: Iowa
Agric. Exp. Station, Animal Husbandry Section, Ames, Iowa.
3323. Hauge, S.M.; Wilbur, J.W.; Hilton, J.H. 1937. A further
study of the factor in soybeans affecting the vitamin A value
of butter. J. of Dairy Science 20(2):87-91. Feb. [7 ref]
• Summary: Three previous publications have shown that
whenever soybeans were introduced into the rations of dairy
cows, either in the form of soybean hay or as part of the
grain rations, “the soybeans had a suppressing action on the
formation of vitamin A in butter.”
This factor was found in both the soybean oil and the
soybean meal obtained by either the expeller process or the
solvent extraction process. The factor could not be removed
using ethyl alcohol.
It was also reported that roasting the soybeans, which
improves their nutritive value for growth, did not modify
the factor responsible for the lowered vitamin A content of

butter. Address: Research Chemical Lab. and Dep. of Dairy
Husbandry, Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
3324. Marlatt, Abby L. 1937. Soybean dishes: New and old.
Wisconsin Agricultural College, Extension Service, Special
Circular 9 p. Feb. Revised ed.
• Summary: This revision of the 1935 edition [which has the
same title] contains 2 more numbered pages, plus a recipe
for soybean milk. Contents: Introduction. Soybean milk
(recipe from U.S. Bureau of Home Economics). Supplies
satisfactory proteins. Soybean flour useful. Enriches bread.
Muscle building value. Blood building food. Soybeans good
sources of vitamins. Homemade soybean meal [roasted
soy flour]. Use of the dry soybeans (6 recipes, incl. black
soybeans). Green soybeans. Quick breads using soya flour or
meal. Soyflour in place of wheat and wheat products: Wheat
allergy diet (8 recipes). Soya flour in fish dishes. Desserts.
Uses for soybeans and successful combinations with other
foods.
“Within the last two years the green soybean has been
grown in Wisconsin and found to be most palatable and
especially attractive in its clear emerald green color. The
bean grows in long pods from which it is shelled after the
whole pod is kept five minutes in boiling water. Then the
beans come out easily when the pod is pressed. These beans
cook in from 10 to 15 minutes in boiling water and require
only salt and butter or salt and cream–being served as you
serve the small lima beans or the French haricot bean.”
Four recipes are then given: Green soybean salad, Soybean
perfection salad, Canned green soybeans, and Puree of green
soybean soup. Address: Madison, Wisconsin.
3325. O’Kelly, J. Fred; Gieger, M. 1937. Effect of variety,
maturity, and soundness on certain soybean seed and oil
characteristics. Mississippi Agricultural Experiment Station,
Technical Bulletin No. 24. 10 p. Feb. [3 ref]
• Summary: The soybean varieties Laredo and Mammoth
Yellow, grown at the same place, were analyzed for protein
content each year from 1925 to 1930, and in 1932. Each
variety was found to vary unpredictably from year to year.
For Laredo, the content ranged from 40.67% in 1932 down
to 35.55% in 1925. For Mammoth Laredo, the content
ranged from 44.64% in 1925 down to 39.91% in 1926.
3326. Post, A.H. 1937. Soybeans: Their adaptation and
production in Montana. Montana State College Agricultural
Experiment Station, Bulletin No. 335. 11 p. [2 ref]
• Summary: “Soybeans were grown for hay at the Montana
Agricultural Experiment Station [at Bozeman] during the
years 1914 and 1915, and produced an average yield of 1.74
tons of hay per acre. In 1922 two varieties were seeded in
rows, but failed to mature seed. A more extensive soybean
varietal experiment was conducted in 1923 and the data are
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given in table 1.” Eleven varieties were tested for hay. The
average yield was 2.12 tons of hay per acre on a dry weight
basis. Manchu S.P.I. 30593 gave the highest yield 3.04 tons.
“At the end of the growing season in 1924 the following
statement was made by the Agronomy Department. ‘The
experience of the past two seasons coupled with the evidence
collected from 1914 to 1922, inclusive, indicates that
soybeans are not adapted to the cool and rather short growing
season which prevails in the higher mountain valleys in
western Montana.’”
“In 1933 and 1934 several varieties of soybeans were
grown in rows to observe their agronomic characteristics.”
The earliest varieties were Wisconsin Black and Minsoy,
which produced only about 10% mature pods, indicating that
“soybeans have no place in the higher mountain valleys as a
possible seed crop.
“At the Huntley Experiment Farm, Huntley [southcentral Montana], soybeans have been grown under irrigation
intermittently for seven years, maturing a light crop of seed
in only three of those years. Seed yields have been about 400
pounds and hay yields 2.8 tons per acre...
“Soybeans on dry land:... Soybean investigations at the
Northern Montana Branch Experiment Station, near Havre,
have been limited to miscellaneous tests and observations...
In 1931 the yield of Great Northern Beans was 14.1 bushels,
whereas six soybean selections averaged 3.8 bushels, varying
from 1.8 to 4.7 bushels per acre...
“In 1916 and 1917, ten strains of soybeans were planted
on dry land at the Judith Basin Branch Station near Moccasin
[central Montana], but their cultivation was discontinued
because the crop lacked promise...
“Soybeans have been grown on dry land at the Huntley
Branch Station [south-central Montana] since 1922.”
Note: This document contains the earliest date seen
for soybeans in Montana, or the cultivation of soybeans
in Montana (1914). A careful examination of the Montana
Agric. Exp. Station Annual Reports from the 16th Annual
Report (for the year ending June 30, 1909) to the 24th
Annual Report (for the year ending June 30, 1917; Published
1918) found no mention of soybeans. Address: Assoc.
Agronomist, Bozeman, Montana.
3327. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Oils and oilseeds:
Manchurian soybean exports above last year. 34(9):116-17.
March 1.
• Summary: Tables show: (1) Manchuria: Soybean exports,
October to January 1936 and 1937. Quantities are given for
[soy] beans, bean oil, bean cake and meal, and total. (2) Price
per pound of soybeans and products at Dairen, Jan. 16, Jan.
30, and Feb. 15, 1937, for beans, bean oil, and bean cake.
3328. Hart, Scott. 1937. The Federal Diary: Wonderplant.
Washington Post. March 7. p. E4.

• Summary: In Morse’s office at the USDA’s Bureau of
Plant Industry, the writer saw row upon row of soybean
products. Some were foods and others non-food industrial
products. “At his desk across from the exhibits Morse, sometime explorer-collector, soft voiced, puffs cigarettes and
says: ‘Yes, it was tough going out there in China, where the
soybean is more important than it looks...”
A large photo, with the caption “Soybean booster,”
shows W.J. Morse examining some soybeans on a table.
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
Address: USDA.
3329. Miller, J.I.; Morrison, F.B.; Maynard, L.A. 1937.
Relative efficiency for growing lambs of the protein in
rations supplemented by soybean-oil meal, linseed meal, or
corn gluten meal. J. of Agricultural Research 54(6):437-48.
March 15. Based on Miller’s PhD thesis, Cornell Univ., New
York. [9 ref]
• Summary: The article begins: “During the last 5 years
this station has been conducting a series of nitrogen-balance
experiments to determine the nutritive value of the protein
in various rations for growing lambs. This work was
undertaken because there is a decided lack of experimental
data on this general problem in which ruminants have been
used as experimental animals. Considering the economic
importance of such livestock and the fact that ruminants
may be entirely different from non-ruminants in their use of
protein additional work seemed desirable.” Address: Animal
Husbandry, Cornell Univ.
3330. Fats and Oils Situation (The). 1937-1980. Serial/
periodical. Washington, DC: Bureau of Agricultural
Economics, USDA. Vol. 1 March 1937. Monthly. Name
changed to Fats and Oils Outlook and Situation.
• Summary: The most important USDA publication
providing detailed information on U.S. oils and fats.
3331. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Manchuria: Exports of
soybeans and soybean products. 34(12):164. March 22.
• Summary: The first two columns of this table shows
exports from October to January 1935-36 and 1936-37.
Quantities are given for [soy] beans, bean oil, bean cake and
meal. The second two columns show “Surplus remaining on
Feb. 28,” 1936 and 1937, for all three commodities.
3332. Kellogg, John Harvey. 1937. Re: Vitamin content of
soy acidophilus milk, and the Dionne quintuplets. Letter to
Dr. Allan Roy Dafoe, The Dionne Quintuplet Guardianship,
Callander, ONT, Canada, March 26. 2 p.
• Summary: “I received a letter a few weeks ago from the
secretary of the Nutrition Department of the American
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Public Health Association of which I have been a member
for more than 50 years, asking me to prepare a paper for the
next meeting which is to be held in October. I have chosen
as my subject ‘Some of the Health Values of the Soy Bean.’
Thinking you might be interested in some of the facts which
I have embodied in the paper in relation to soy acidophilus
milk, I am enclosing a few sheets from a manuscript which I
am preparing which will be published later.
“I was much gratified to learn from the unpublished data
recently sent me by Dr. Munsell of the U.S. Department of
Agriculture that soy acidophilus milk contains six times as
much vitamin G (anti-pellagra) and more than twenty times
as much vitamin B as does cow’s milk. The addition of a
thousand vitamin A units of plant origin to each half pint
gives it greater potency in vitamin A than the best dairy milk,
fully double, in fact. The addition of B-Lac or lactose gives it
a very close resemblance to mother’s milk in every particular
with a few points of slight superiority.”
3333. USDA Bureau of Agricultural Economics. 1937.
The soybean outlook. Washington, DC. 4 p. March 26.
Mimeographed unpublished manuscript. [1 ref]
Address: Washington, DC.
3334. Fats and Oils Situation (USDA Bureau of Agricultural
Economics).. 1937. [Fats and oils in the United States, 1936,
and outlook for 1937]. FOS-1. p. 1-22. March. [5 ref]
• Summary: Contents: Fig. 1. Pie chart: Consumption of fats
and oils in the United States, 1936: Butter 23%. Lard 16%.
Cottonseed 15%. Tallow and grease 11%. Coconut 7%. Corn,
peanut, soybean 5%. Palm and palm kernel 4%. Tung, hemp,
and perilla 3%. Olive, rape, sesame, sunflower and other 5%,
marine animal 4%, oleo oil, oleostearine and other 2%.
Fats and oils outlook for 1937. Supplies and prices of
1936: Introduction, production, consumption, imports and
exports, stocks, prices, the 1936 excise tax. Prospective
supplies for 1937: Butter, lard, tallow and grease, vegetable
oils (incl. soybean, cottonseed, and peanut oils), drying
oils (flaxseed, hemp, oiticica, tung). New fats and oils:
Introduction (the excise taxes of 1934 and 1936 caused the
trade to seek new sources), babasu oil, kapok oil, oiticica
oil (essentially a drying oil), teaseed oil (very like olive
oil), ouricuri oil (used to make oleomargarine), tucum
oil, murumuru oil, ucuhuba butter. Fats and oils used in
manufacture of margarine: 335 million pounds were used in
1936, or about 3.6% of total disappearance in the USA. Prior
to 1919, animal fats contributed 40-70% of the fats used in
oleomargarine. Cottonseed oil and peanut oil were next in
importance. Soybean oil contributed 5% and peanut oil 1%
of the total oils used in 1936.
Figure 2. Bar chart: Stocks of fats and oils, including oil
equivalent of raw materials, Dec. 31, 1923, and 1926-1936.
Fig. 3. Graph: Materials used in the manufacture of
oleomargarine, 1919, and 1926 to date. Imported vegetable

oils rose to a peak of 75% in 1933, then dropped. Animal fats
decreased steadily to 8% in 1936. Domestic vegetable oils
decreased slowly from 1919 to a low of 10% in 1933, then
rose rapidly to 39% in 1936.
Tables: (1) Summary of production, net imports, and
apparent disappearance of all fats and oils, excluding lard
and butter, 1912, 1914, 1916-36. (2) Production, net trade,
changes in stocks, and apparent disappearance of butter and
lard, 1912, 1914, 1916-1936. (3) Apparent disappearance
of fats and oils, 1929-1936: Vegetable oils: cottonseed,
coconut, palm, soybean oil (increased from 13 million lb
in 1929 to 26 million lb in 1936), corn, peanut, rape, olive,
castor, sesame, palm-kernel, babassu, olive foots, sunflower,
olive (inedible), teaseed oil, other. Drying oils: Linseed,
tung, perilla, hempseed. Animal fats: Butter, lard, tallow
(inedible), marine, grease, edible fat (edible tallow, oleo oil,
oleostearine), inedible fat (wool grease, neatsfoot oil).
(4) Production of fats and oils from domestic and
imported materials, 1929-1936. Soybean oil increased from
11 million lb in 1929 to 225 million lb in 1936. (5) Imports
of fats and oils, 1929-1936. The biggest imports were of
palm oil and coconut oil; no soybean oil was imported. (6)
Oil equivalent of oilseeds imported for crushing, 1929-1936.
(7) Exports of fats and oils, 1929-1936. Some soybean
oil was exported each year, ranging from a high of 8 million
lb in 1929 to a low of 2 million lb in 1934 and 1935. (8)
Exports of soybeans and oil equivalent, 1931-36. (9) Fats
and oils and oil equivalent of raw materials: Stocks in the
USA, December 31, 1933, 1925-1936.
(10) Price per pound of selected fats and oils, annual,
1934-36. January 1936 and 1937. Butter, the most expensive,
ranged from 25.7 to 33.0 cents per lb. Next most expensive
was edible olive oil, 23.1 to 24.2 cents. Soybean oil, refined,
New York, was 8.2 to 10.6 cents per lb. (11) Percentage of
fats and oils used in the manufacture of oleomargarine, 1919,
1926-1936. The 3 classes are animal fats, domestic vegetable
oil, imported vegetable oil. The percentage of animal fats
steadily decreased, while the percentage of vegetable oil
(mainly imported coconut oil and domestic cottonseed oil)
steadily increased. The total of “other” (domestic. incl.
peanut, soybean, and corn oils) was insignificant, increasing
from 2% to 6%. (12) Consumption and price per pound of
butter and oleomargarine, annual, 1918-1936. During this
period, the price of oleomargarine stayed at about half the
price of butter. Per capita consumption of butter increased
from 13.9 lb in 1918 to a peak of 18.1 lb in 1924 and 1932,
then decreased to 16.4 lb in 1936. Per capita consumption of
oleomargarine increased from 3.3 lb in 1918 to a peak of 3.4
lb in 1919 and 1920, decreased to a low of 1.6 lb in 1933,
then rose to 3.0 lb in 1936.
(13) Oleomargarine: Materials used in manufacture,
United States, annual, 1934-36, and December 1935 and
1936. The main fats in 1936 were coconut oil (46%) and
cottonseed oil (33%). Soybean oil increased from 24,000 lb
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in 1934, 1.740 million lb in 1935, and 14.261 million lb in
1936–huge increases each year.
3335. Louisiana Agricultural Experiment Station, Bulletin.
1937. Crops and soils information. No. 283.p. 30-40. March.
• Summary: Each of the four parts of this Bulletin is by
different authors. Part II, titled “Corn work / Corn varieties,
breeding, and culture,” by H.B. Brown and Hugo Stoneberg
(p. 20-29) has a section (p. 24) titled “Corn spacings with
soybeans planted in the row,” which states: “Biloxi and
Otootan soybeans were planted in the corn row when the
corn was planted.” Another section (p. 24-29) is about the
“Effect of soybeans on corn yields when planted in the corn
row, when planted in rows alternating with corn rows, when
rate of seeding is varied, when turned under or taken off for
hay.” A photo (p. 27) shows a field of “Cotton after corn and
soybeans.”
Part III, titled “Soybeans, oats and forage crops,”
by John P. Gray and Dawson, M. Johns, has sections on:
Soybeans: Soybean varieties, edible soybeans (“All varieties
of soybeans may be cooked and eaten as table food, but
certain varieties such as Easycook, Rokusun, and Hahto are
the most satisfactory.”). Soybean culture: Width of rows, rate
of seeding, date of planting, grazing, inoculation.
“Soybean variety tests have been conducted in Louisiana
each year since 1929.” The soybeans grown in Louisiana
are of two general types: the viney type, of which Otootan,
Laredo, Barchet, and Louisiana Selection 108 are examples;
and the upright or stiff-stem type, which includes Biloxi,
Mammoth Yellow, Tokyo, Delsta, Mamloxi, and Looney-2.
The varieties of the viney type have fine stems with
numerous branches and rather small leaves. Having fine
stems, they make a better quality of hay.” Other varieties
tested in Louisiana include Avoyelles, Delnoshat, Chiquita,
and Palmetto.
Tables show: (1) Date of seeding soybeans. Shows
how the date of planting the Biloxi and Louisiana Section
60 varieties affects the yields of hay and seed in 1931,
1932, 1933, and 1934, plus the 4-year average. For Biloxi,
July 20 gave the highest seed yield (6.3 bu/acre), whereas
for Louisiana Section 60, March 17 gave the highest seed
yield (11.2 bu/acre). (2) Soybean inoculation test with four
variables: (1) Inoculation–Soybeans not grown the year
before. (2) No inoculation–Soybeans not grown the year
before. (3) Inoculation–Soybeans grown the year before. (4)
No inoculation–Soybeans grown the year before. This test
was conducted in 1935 and 1936. The highest seed yield was
obtained with (1) but, surprisingly, the yield was only 4.5%
higher than (2).
3336. Shoptaw, LaVan; Espe, D.L.; Cannon, C.Y. 1937.
Gastric digestion of soybean flour. J. of Dairy Science
20(3):117-28. March. [9 ref]
• Summary: “A soybean gruel made by mixing one part of

soybean flour with nine parts of water was compared with
whole and skim milk for calf feeding...” Address: Dairy
Husbandry Section, Iowa Agric. Exp. Station.
3337. Karlick, Joseph R. 1937. Student activities at Madison.
Madison Survey (Madison, Tennessee) 19(15):57-58. April
21.
• Summary: As part of the industries operated with student
labor, Madison has a “900-acre farm which produces forage,
grain, and garden crops, and orchard and vineyard trees.
“There is the program of food manufacturing in
which students have an active part. Experimental and
manufacturing work with the soy bean, making the flour,
making the milk, and utilizing the by-products in other
foods, has attracted the attention of the attention of the U.S.
Department of Agriculture as well as firms in this country
and abroad.”
There is “a student publication called The Peptimist
Crier, the object of which is to reflect on the spirit of the
college. It provides a medium of expression for the students
and a medium of exchange between the alumni and the
present student body.”
3338. Madison Survey (Madison, Tennessee). 1937. The soy
bean marches on. 19(15):59-60. April 21.
• Summary: “There is a constant hum of motors in our
food factory these days to supply the orders resulting
from Mr. Bisalski’s recent trip to Knoxville [Tennessee].
Asheville [North Carolina], Washington [DC], Philadelphia
[Pennsylvania], and New York. Since eight of the twelve
items appearing in the Madison Foods price list contain
soy beans, the value of the soy bean as a food is naturally
emphasized in the sales program. Attractive window
displays, featuring the soy bean as an ingredient of eight
Madison Foods, have effectively stimulated sales... The
constant increase of business, which is far above the normal
curve, showing recovery from the depression, is evidence
of the whole-hearted acceptance of soy bean foods by the
public.”
“In the May issue of Popular Mechanics five pages were
devoted to a review of the soy bean since its introduction
to the United States in 1804. At that time it was grown as a
curiosity...”
“A soy bean article is not complete without a mention or
a picture of Madison Foods. In Popular Mechanics one can
see the Madison soy bean foods on display. In this picture Dr.
W.J. Morse, of the United States Department of Agriculture,
stands in front of several sections of display cases where
only soy bean foods and other soy bean products appear.
“On the level of his left hand three Madison Food
packages (Soy-Koff, Date Stix, Fruit Stix) stand like soldiers
in the line of soy bean foods. Four shelves above can be
singled out Vigorost, Soy Beans canned in Tomato Sauce,
and one shelf below is Breakfast Crisps. Here then are seen
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all but two of the Madison Foods that are on display in Dr.
Morse’s rare collection. Soy Cheese and Kreme O’Soy Flour
are there also, but they are blocked out with insertions of
other types and pictures.
“For many years, Dr. Morse, who might rightfully be
called the father of soy bean development in the United
States, has been studying this interesting plant all over the
world.”
“Dr. Morse is a frequent visitor at Madison and likewise
Mr. Bislaski is a frequent visitor to Dr. Morse’s Washington
headquarters.”
3339. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Oils and oilseeds:
Manchurian soybean situation. 34(17):226-27. April 26.
• Summary: “Exports of soybeans from Manchuria for the
first half of the 1936-37 season (October-September) were
slightly above last season while exports of bean oil and
bean cake for the first 6 months were below last season,
according to information received by radio from Assistant
Agricultural Commissioner J. Barnard Gibbs at Shanghai.
The 1936 Manchurian soybean crop was officially estimated
at 4,663,000 short tons (155,424,000 bushels) compared with
the 1935 harvest of 4,246,000 tons (141,791,000 bushels).
Prices in Manchuria this season for soybeans and bean
products are above those of last year.”
3340. Halliday, George E. 1937. Changes in the phosphatide
content of crude soybean oil during storage. Oil and Soap
14(4):103-04. April. [7 ref]
• Summary: When crude soybean oil made in the USA first
began to appear here on the market, it was “cloudy and
inferior to the crude soybean oil imported from the Orient.”
Three theories attempted to explain the difference.
In an attempt to evaluate these theories, 15 carloads of
crude soybean oil, which had been in storage for 3 to 112
days were sampled at three levels and the total phosphorus
content of each sample determined. Address: Dep. of
Agricultural Chemistry, Indiana (Purdue) Agric. Exp.
Station, Lafayette, Indiana.
3341. Ladejinsky, W. 1937. Agriculture in Manchuria–
possibilities for expansion. Foreign Agriculture (USDA
Foreign Agricultural Service) 1(4):157-82. April. [12 ref]
• Summary: “Manchuria with its large undeveloped land
areas is one of the last of the pioneer agricultural countries in
the temperate zone. Development was retarded by the small
population and the restrictive immigration policy which
existed prior to 1900, but since that time the agricultural
area has expanded considerably. Soybeans have proved to
be especially adapted to Manchurian conditions and are the
most important commercial crop.”
In 1924, 112,055,000 bushels of soybeans were
produced. In 1930, the number rose to 196,944,000 bushels,

and dropped to 155,424,000 bushels in 1936. “During the
years 1924-31, the acreage under the crop almost doubled,
but since the latter year it has declined about 20%. Political
and economic factors were responsible for this development.
On the one hand, the Manchurian ‘incident’ of 1931 and
the political disturbances in the countryside led to the
curtailment of crop area in many districts; on the other hand,
the sharp fall in soybean prices, with its adverse effect upon
the generally meager farm income, caused many farmers
to abandon the land for more remunerative occupations in
the building trades and railway construction projects, where
labor was in considerable demand.
“Soybeans are produced both in South and in North
Manchuria. The principal producing districts of South
Manchuria are to be found along the Liao River; in North
Manchuria, on the fertile plains along the Sungari River.
Until very recently soybean production was considerably
larger in the South, but with the expansion of agriculture
in the North, the relative importance of the two sections is
being changed. Thus, in 1936, North Manchuria accounted
for 47% of the total output.”
Soybeans are “divided into three groups according to
their color: yellow, green, and black. The first two are used
almost entirely for extracting oil, while the black soybeans
are used more as feed for domestic animals and fertilizer and
for human consumption.” During the last decade, the annual
share of the soybean and its derivative products in the total
export trade of Manchuria averaged 53%. Address: Asst.
Agricultural Economist, Bureau of Agricultural Economics.
3342. Steece, Henry M. comp. 1937. Soybean projects of
the state agricultural experiment stations, 1937. Washington,
DC: Office of Experiment Stations. 17 p. May 20. 31 cm.
Mimeographed.
• Summary: On the first page is an “Explanatory note” which
states: “This list of the currently active research projects
concerned with soybeans at the several State agricultural
experiment stations has been compiled in response to
requests of specialists of the experiment stations and the
U.S. Department of Agriculture and others interested in
the different phases of research involved in the culture and
utilization of soybeans.
“The entries in the list indicate the experiment station,
the project title, leadership, station departments involved,
cooperation with Bureaus of the Department of Agriculture,
and if supported entirely or in part by Federal funds,
including those provided for research by the Adams (A),
Purnell (P), or Bankhead-Jones (B-J) Acts. Where no fund is
shown, support from Hatch or State funds is implied.
“This list supersedes a similar publication entitled
Soybean Projects of the State Agricultural Experiment
Stations, 1935-36 (March 14, 1935).”
In 1937 some 53 agricultural experiment stations were
conducting 258 separate investigations on soybeans.
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The projects are listed alphabetically by state, starting
with Alabama (which has 5 projects), Arizona (1), Arkansas
(7), California (1), Colorado (1),... Oregon (1), Pennsylvania
(2), Puerto Rico (Mayaguez 1), Puerto Rico (Insular; 2),...
Utah (1)... Wyoming (1). Address: Specialist in Agronomy,
Office of Experiment Stations, USDA.
3343. Burkholder, C.L. 1937. Soybean flour. Hoosier
Horticulture 19(5):70-71. May.
• Summary: “In 1936 soy flour was used as a sticker for lead
arsenate in several of the Horticultural Department plots at
Lafayette and resulted in an increase in the amount of lead
arsenate per pound of fruit immediately following the last
cover spray and again at harvest as compared to lime and
lead or lime-lead and several other types of stickers. The
soybean flour was used at the rate of three-fourths of a pound
to 100 gallons.” With good results. Address: Purdue Univ.
Agric. Exp. Station, Indiana.
3344. Crandell, John S. 1937. Possibilities of the
stabilization of earth roads with soy bean oil. University of
Illinois Engineering Experiment Station, Circular No. 30. p.
54-55. May. Also in Univ. of Illinois Bulletin, Vol. 34, No.
76. May 21, 1937. [1 ref]
• Summary: Papers presented at the Twenty-fourth Annual
Conference on Highway Engineering, held at the University
of Illinois, March 3-5, 1937.
“In 1936 a thesis on the stabilization of earth roads
was written by Fu Hua Chen, a Chinese graduate student,
at the University of Illinois. In his thesis, the various
bitumens and portland cement are appraised, and then soy
bean oil is investigated as a possible substitute for the other
materials. To my knowledge this is the first time that such
an investigation has been made. Mr. Chen felt that if it were
successful soy bean oil would be of great value in China
where bitumens are costly and vegetable oils are cheap. He
therefore took special pains to try to arrive at some definite
conclusions as to its suitability.
“In Illinois we are beginning a soy bean campaign,
and it will not be many years before we may have a surplus
of beans and, consequently, of oil. It will be of interest to
our farmers to know the results of the investigation at the
University of Illinois...
“Several Illinois soils were treated with oil, asphalt,
and tar. It was found in the laboratory that soy bean oil is
apparently as good a stabilizer as the other materials...
“The thesis is available at the University of Illinois
library, and therefore the tests run, their significance, and
their outcome will not be reported here. It is sufficient to say
that the results, judging from a laboratory standard, indicated
clearly that soy bean oil will bind the soil particles together,
will waterproof the surface of a soil road, and will resist
freezing and thawing tests as well as asphalts and tars.
“It should be noted that insects love soy bean oil, and

that it therefore must be poisoned before use. A three per cent
addition of coal tar creosote prevented ants and other such
creatures from eating the oil.” Address: Prof. of Highway
Engineering, Univ. of Illinois.
3345. McKinney, R.S.; Jamieson, G.S.; Holton, W.B. 1937.
Soybean phosphatides. Oil and Soap 14(5):126-29. May. [10
ref]
• Summary: “Introduction: The present investigation is
concerned with the phosphatides extracted from soybeans by
hot ethyl alcohol.” Evidence is be presented on the existence
of two types of phosphatides not related to cephalin and
lecithin, and on the nature of the extracted lecithin complex.
Address: USDA Bureau of Chemistry and Soils, and the
American University [Washington, DC].
3346. Poehlman, J.M. 1937. A study of the relative
adaptation of certain varieties of soybeans. Missouri
Agricultural Experiment Station, Research Bulletin No. 255.
43 p. May. [26 ref]
• Summary: Contents: Introduction. Review of the literature.
Basic experiments: Field experiments, pot experiments,
plant juice experiments. Differential response of Morse and
Virginia varieties of soybeans. Total yield and relative yields
of Morse and Virginia. Soil types and relative yields of
Morse and Virginia. Soil fertility and relative yields of Morse
and Virginia: Results on soil types of varying productivity,
fertilizer treatments and relative yields of Morse and
Virginia, studies of expressed plant juice, relative yield of
Morse and Virginia on soil and sand mixtures. Season and
relative yields of Morse and Virginia. Soil moisture and
relative yields of Morse and Virginia. Temperature and
relative yields of Morse and Virginia. Light and relative
yields of Morse and Virginia. Discussion. Address: Univ. of
Missouri, Columbia.
3347. Popular Mechanics. 1937. The bean that made good.
67:660-62, 120A, 122A. May.
• Summary: Photos show: (1) William Morse in his office
at USDA in front of shelves of soybean food products.
(2) Native 2-wheeled carts drawn by horses or mules
(and widely used to carry soybeans) in front of storage
silos in Manchuria. (3) “Soybeans from Japan used as
green vegetables”–their pods. (4) A soybean storage yard
Manchuria, with many horse-drawn wooden carts and tall
cylindrical storage containers. (5) William Morse inspecting
candied soybean products. (6) Two men in a hay-strewn
field. (7) Boiled soybeans being crushed in a wood mortar in
Japan. (8) Earthenware jars for making soy sauce in China;
each is topped with a conical woven bamboo lid. (9) Two
men, possibly including Morse, examining the root systems
of soybean plants.
A chart (p. 120A) is titled “Soybean Utilization.”
This digital photo, with caption and date, was sent
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to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
3348. Revista de Agricultura (Cuba). 1937. El frijol que se
ha hecho famoso [The bean that has become famous]. 20(45):30-36. April/May. [Spa]
• Summary: Describes the soybean, its history in the United
States, the advantages of planting it, its uses as oil and
vegetable milk, its use in industry, and prospects for the
future. Contains eight photos: (1) William Morse of the
USDA standing in front of many floor-to-ceiling shelves
filled with food products made from soybeans. (2) Green
vegetable soybeans in their opened pods. (3) Horse-drawn
carts with sacks of soybeans and silos filled with soybeans
in Manchuria. (4) William Morse pouring whole soybeans
into his left hand from a can held in his right hand. On a
nearby wooden box, apparently containing the same type of
soybeans, is written in Japanese (from right to left) “Hakka
mamé,” which means “peppermint soybeans.” (5) Two
farmers in a field of shocked soybeans. (6) A Korean girl
pounding soybeans in a tall wooden mortar. (7) A Chinese
courtyard filled with vats of fermenting soy sauce, each
covered with a conical braided bamboo lid. (8) Two farmers
wearing straw hats inspecting soybeans in a field.
3349. Shrewsbury, C.L.; Vestal, C.M. 1937. The nutritive
value and mineral deficiencies of soybeans. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 420. 25 p.
May. [17 ref]
• Summary: “Conclusions: 1. The addition of protein
supplements such as tankage, meat scraps, and casein to
the corn-soybean ration resulted in a marked increase in its
growth-promoting properties.
“2. Proteins added to corn-soybean rations appeared
to correct the deficiencies of corn, rather than those of
soybeans.
“3. No evidence was obtained to indicate that the
deficiencies of soybeans, as a protein supplement to corn,
can be corrected by the addition of other proteins to the
ration.
“4. The cooking or roasting of soybeans resulted in a
change that made them an excellent protein supplement to
corn.
“5. The corn-soybean ration was not found to be
deficient in vitamin B.
“6. The corn-soybean ration utilizing either raw, cooked,
or roasted soybeans, or soybean oil meal was improved by
the addition of a mineral supplement.” Address: Dep. of
Animal Husbandry and Agricultural Chemistry.
3350. Soth, Lauren K. 1937. The soybean invasion of the
Corn Belt. Agricultural Situation (The) (USDA Bureau of
Agricultural Economics) 21(5):14-16. May. Reprinted in
American Cattle Producer 19(4):9. Sept. 1937.

• Summary: Accompanied by a chart which shows acreage
of hay, beans, grazed or hogged-off, and equivalent of total
solid acreage, 1924 to date. The last paragraph contains
a warning against assuming that “soybean growers can
continue to expect an ever-expanding market.”
3351. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Oils and oilseeds:
Manchurian soybean situation. 34(22):293-94. June 1.
• Summary: Tables show: (1) Manchuria: Soybean exports
and surplus, October to April, 1936 and 1937. For beans,
bean oil, and bean cake and meal. (2) Manchuria: Price per
pound of soybeans, bean oil, and bean cake at Dairen, April
1936 (average), 7 April 1937, and 6 May 1937.
3352. Fearn, Charles E. 1937. Re: Interest in and work
with soya beans. Letter to Dr. Charles H. Mayo, c/o Mayo
Brothers Sanitarium, Rochester, Minnesota, June 8. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Dr. Mayo: I was much interested in
your article in the Rotarian magazine, and more especially
in your reference to Soya beans. Since the war I have been
engaged principally in research work on nutrition, and
became particularly interested in the Soya bean through
my association with Dr. Berczeller in Vienna, together with
Professor Durig.
“Since then I have collaborated at various times with
Sir Arbuthnot Lane, Van Leersum, Plimmer, Mellanby,
Pritchard, and others, and in the U.S. with late Lafayette
B. Mendel, Horvath, and Dr. Le Clerc of the food research
division of the Department of Agriculture at Washington, on
the nutritional value of the Soya bean.
“I find that in the U.S. much of the research work has
been done with a soya product made from the residues of the
oil-extracting mills, and the results were often mis-leading
on that account; the very methods used in the extraction of
the oil spoiled or seriously impaired much of the food value
originally present, and another objection is that no attempt
was made to select the beans by varieties, and they vary
quite amazingly, especially in the Amino-Acid values of the
protein.
“In England I did a good deal of work on the oil
extracted type of flour made by the Hansa Muller [sic.
Muehle] Co. of Hamburg [Germany], but results were not
particularly encouraging until we tried the product made
by the Berczeller process, when a quite different story was
unfolded, and all interested became very elated with the tests
we made.
“Briefly I am of opinion that extracted soya should be
used for cattle feeds and commercial uses, but for foods,
none of the essentials should be removed from the bean,
except of course the husk.”
Dr. Fearn’s company now sells Soy-O cereal, a cooked
cereal “made with a special type of wheat plus the Soya
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product” [full-fat soy flour]. He closes: “With apologies for
the long screed. Believe me. Yours Very Truly... Late Royal
Army Medical Corps (Eng).” Note 1. The last word probably
stands for “England” rather than “Engineers.”
Note 2. As of March 2000, British Army records are kept
in two locations in England: For those persons discharged
before 1914 contact: Keeper of Public Records, Public
Record Office, Ruskin Ave., Kew, Surrey, TW9 4DU, UK.
For those discharged in 1914 of after contact: Ministry of
Defense, CS(RM)2B, Bourne Ave., Hayes, Middlesex, UB3
1RF, UK. Address: M.D., Fearn Soya Foods Co., 355 West
Ontario St., Chicago, Illinois.
3353. Carver, G.W. 1937. Re: Peanut milk. Letter to Mrs.
L.C. Barnes, 459 Marlborough Road, Yonkers, New York,
June 21. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Madam: Peanut milk is not on the market
and is not being manufactured. I suggest that you get in
touch with the Nashville Agricultural Normal Institute,
Madison College, Madison, Tennessee. They manufacture
many kinds of health foods from soybeans including soybean
milk, which is similar in many respects to peanut milk. They
make an excellent product.”
John Ferrell, who located this document, adds (Dec.
1992). “Carver seemed to like Madison College. I’ve
noted maybe six letters much like this one to people who
enquired about soybeans.” Address: Director, Research and
Experiment Station [Tuskegee, Alabama].
3354. Carver, G.W. 1937. Re: Soybean milk. Letter to Joseph
Horsham, M.D., 623½ Kanawha St., Charleston, West
Virginia, June 26. 1 p. Typed, without signature (carbon
copy).
• Summary: Dr. Horsham wrote Carver on June 22: “I was
also much interested in the preparation [soybean milk] that
you made for Mr. Mahatma Gandhi. I have a patient who
is suffering from an obstruction of the pyloric end of the
stomach...”
Dr. Carver replied: “I suggest that you try out the
following beverages. First, soybean milk. Grind the soybeans
and cover them with cold water; heat slowly, stirring
constantly. When it reaches the boiling point, remove from
the fire and strain through double cheese cloth. This milky
liquid can be sweetened, lemon juice or any other fruit juice
added, making a very palatable drink. Peanut milk can be
made the same way from either parched or raw peanuts.”
Address: Director, Research and Experiment Station
[Tuskegee, Alabama].
3355. Carver, G.W. 1937. Re: Soybean milk, peanut milk,
and Madison College. Letter to Mr. N.A. Alexander,
Harrison, New York, June 27. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: Our station has never issued any

publications on the soybean or peanut milk. I just received
yesterday a can of chocolate milk and one that is of the same
composition as cow’s milk. Both are made by the Madison
College, Madison, Tennessee. They are supreme authority
on the use of the soybean, and it would be well for you to
get their literature, as I do not know of an institution that
is doing more remarkable things with the soybean along
food lines as they are.” Address: Director, Research and
Experiment Station [Tuskegee, Alabama].
3356. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1937. Oils and oilseeds:
Manchurian soybean situation. 34(26):359-60. June 28.
• Summary: During May, the Dairen soybean market
remained active. “Soybean prices improved slightly in June,
after the announcement that the ‘German-Manchoukuo’
Trade Agreement, in which Germany agrees to admit
importation of soybeans to the value of 10,000,000 yen
($28,600,000), had been renewed for another year.
Tables show for Manchuria: (1) Soybeans exports and
surplus, October-May, 1936-39. (2) Price per pound of
soybeans [plus bean oil and bean cake] at Dairen, June 14,
1937 with comparisons from June 1936 (average) and May
1937 (average).
3357. Megee, C.R. 1937. Soybean production in Michigan.
Michigan Agricultural Experiment Station, Circular Bulletin
No. 161. 14 p. June.
• Summary: Contents: History, adaptation, and uses. A
high protein emergency or annual hay crop. Digestible
nutrients and feeding value per acre of soybeans and
other Michigan crops. Soybean oil meal. A supplementary
protein feed. Soybeans for silage. A cash crop. Soybeans
as a soil improving crop. Cultural practices: Varieties, time
of planting, rate and methods of planting, inoculation.
cultivation, harvesting for hay, harvesting for seed, threshing,
storage of soybean seed. Industrial and commercial uses of
soybeans: Soybean oil, soybean oil meal, dried beans, for
human food.
“As early as 1902 and for 20 years afterwards, E.E.
Evans of West Branch, Michigan, took an active part in
introducing, breeding, and distributing varieties of soybeans.
The Ogemaw is an introduction of Mr. Evans and is the
result of a cross between his No. 6 Early Black and Dwarf
Brown. Since 1918 the Michigan Agricultural Experiment
Station has conducted numerous variety tests for both hay
and seed production at East Lansing and at various points
over the state” (p. 3).
Table 4, titled “Soybean variety adaptation” (p. 10)
lists the following: Manchu, Ito San, Mandarin (Canada),
OAC 211 (Ontario), Dunfield, Illini (Illinois), Mandell
(Indiana), Sciota (Ohio), Cayuga (New York), Ogemaw
(Early Michigan), Wisconsin Early Black, Virginia, Wilson,
and Mammoth Yellow. For each variety is given the
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name, maturity, seed color, and adaptation. “The Manchu
is the leading general-purpose variety for hay, seed, and
commercial uses in Michigan.”
Under “Industrial and commercial uses of soybeans,”
a table shows 10 industrial and food uses of soybean oil, 15
industrial and food uses of soybean oil meal (incl. diabetic
foods, flour, crackers, soy milk, bean curd [tofu], soy sauce),
and 12 industrial and food uses of dried beans (incl. roasted
beans, coffee substitutes, soups, baked beans, boiled beans).
“When soybeans are to be used as a green vegetable, the
Easycook and Hahto are preferred because of their milder
flavor.” Address: Section of Farm Crops, East Lansing.
3358. Bean-Bag (The) (Lansing, Michigan). 1937. Soybean
publicity. 20(2):15-16. July.
• Summary: “An exhibit car to give publicity in the
production and use of soybeans will soon begin its travels
according to Prof. J.C. Hackleman, Urbana, Illinois,
president of the American Soybean Association.
“The car is being completed in the Altoona shops of the
Pennsylvania railroad and will soon start on a trip through
New Jersey, Delaware, Maryland, Pennsylvania, Ohio,
Michigan, Indiana, and Illinois. The paint used on the car is a
soy product, and various plastics, developed from soys, have
been worked into much of the car’s equipment, including
window sills, door knobs, floor and wall coverings.
“The exhibit will show the history, production, and
importance of the soybean on the farm, in industry, and on
the dinner table.”
Note: This is the earliest document seen (May 2016)
that mentions the Pennsylvania Railroad in connection with
soybean promotion or education.
3359. Hauge, S.M.; Wilbur, J.W.; Hilton, J.H. 1937. An
attempt to remove the vitamin A suppressing factor in
soybean oil by adsorbents (Abstract). J. of Dairy Science
20(7):429. July. Abstract of a paper presented at the annual
meeting.
• Summary: “The results of this preliminary trial would
indicate that activated carbon removed a good portion of the
vitamin A suppressing factor in soybean oil, while the other
adsorbent synthetic sodium aluminum silicate was without
effect.” Address: Purdue Univ. Agric. Exp. Station.
3360. Kramer, Martha M. 1937. Studies in home economics:
Vitamin content of foods in relation to human nutrition.
Kansas Agricultural Experiment Station, Biennial Report of
the Director 8:115-16. For the biennium 1 July 1934 to 30
June 1936. [1 ref]
• Summary: Section 2, titled “A study of bean sprouts as a
source of vitamin C,” notes that soybeans contained 0.13
mg of ascorbic acid (vitamin C) per gram. They lost less
than one-fourth of the vitamin C content when cooked for 3
minutes. Address: Dep. of Home Economics, Manhattan, KS.

3361. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybean. Bean-Bag (The) (Lansing, Michigan) 20(2):12-13.
July.
• Summary: This is part of an article, with the same authors
and title, which first appeared in the Yearbook of Agriculture
(USDA). 1937. p. 1154-89. For the year 1937.
3362. True, Alfred Charles. 1937. A history of agricultural
experimentation and research in the United States 16071925, including a history of the United States Department of
Agriculture. USDA Miscellaneous Publication No. 251. 321
p. For soybeans, see p. 91, 94, 100, 115, 146, 222, 227. July.
With subject index. [327* ref]
• Summary: Contents: Agricultural research in the
United States. Beginnings in the American Colonies and
early States: Significant contributions resulting from
individual efforts and colonial subsidies, Washington and
Jefferson among the leaders of their time in observations
and experiments relating to agriculture, influence of
agricultural societies in promoting agricultural investigation
and improvement during the post-revolutionary period,
improvement of agricultural implements. Early State
geological and agricultural surveys. Relations of the National
Government to agriculture, 1796-1835: Early congressional
action, advancement through executive branches of the
government. Agriculture promoted through the Patent Office,
1836-62: The first Commissioner of Patents (Henry Leavitt
Ellsworth). Movement for a United States Department of
Agriculture (USDA).
The United States Department of Agriculture, 1862-88:
Administration of Commissioner Isaac Newton (1862-67),
Commissioner Horace Capron (1867-71), Commissioner
Frederick Watts (1871-77), Commissioner William Gates
LeDuc (1877-81), Commissioner George Bailey Loring
(1881-85), Commissioner Norman Jay Colman (1885-89).
Movement in the States toward the establishment of
institutions for agricultural research, 1840-75: New York,
Connecticut, California, Maryland, Pennsylvania, Michigan,
New Jersey (Rutgers, p. 75-76), Massachusetts, Maine,
Kansas, Illinois, Minnesota, Wisconsin, Iowa.
State agricultural experiment stations without federal
aid, 1875-88: Connecticut Experiment Station, California
(E.W. Hilgard, p. 87-89), North Carolina (soy, p. 91),
Massachusetts (soy, p. 94), Cornell University (Ithaca, New
York), New Jersey (Rutgers), New York, Ohio, University
of Tennessee (soy, p. 100), Alabama, Wisconsin, Maine
Fertilizer Control and Agricultural Experiment Station,
Louisiana Experiment Stations, Kentucky, Vermont.
Agricultural experiments in States not having
experiment stations, 1875-1888: Colorado, Illinois, Indiana,
Iowa, Kansas, Michigan, Minnesota, Mississippi, Missouri
(soy, p. 115), Nebraska, New Hampshire, Pennsylvania,
South Carolina, Houghton Farm. History of the Hatch
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Experiment Station Act of 1887. Agricultural experiment
stations in the States and Territories under the Hatch
Act, 1888-1905: Relation of the Federal Government to
the stations, relations of the stations with associations,
organization of the stations, income of the stations,
equipment of the stations, lines of work of the stations
(agronomy, soy, p. 146). Movement for increased Federal
aid, culminating in the Adams Act, 1902-6: History of the
act elevating the United States Department of Agriculture to
Cabinet rank, the United States Department of Agriculture
under the act of February 9, 1889, 1889-97. Large
development of research relating to agricultural production,
1897-1913: United States Department of Agriculture,
agricultural experiment stations, 1906-1913. Development
of research in agricultural economics and sociology, 191321: United States Department of Agriculture (Bureau of
Plant Industry, soy, p. 222; Bureau of Chemistry, soy, p.
227), agricultural experiment stations as affected by the
Smith-Lever Extension Act and the World War, 1914-1920.
Agricultural research during the agricultural depression,
1921-25: United States Department of Agriculture,
agriculture experiment stations, 1921-25. Bibliography:
Biographical references. Subject index. Name index.
Photos show: Edwin West Allen (1864-1929,
frontispiece). Henry Leavitt Ellsworth (p. 23). Isaac Newton
(p. 41). First main building of the Department of Agriculture
(p. 46). Norman Jay Colman (p. 61). Samuel William
Johnson (p. 69). Eugene Woldemar Hilgard (p. 72). Wilbur
Olin Atwater (p. 83). William Henry Hatch (p. 124). Henry
Cullen Adams (p. 167). James Wilson (p. 186). New main
building of the Department of Agriculture (p. 189).
The first move to aid agriculture in the United States
was inaugurated by George Washington in his message to
Congress of 1790, and more elaborately in his last message
of 7 Dec. 1796 (p. 18-19). Organizations were established
to collect and diffuse information. In 1797 a House of
Representatives committee recommended the creation of
an American Society of Agriculture, funded by the federal
government, with headquarters in Washington, DC; it never
happened.
Meanwhile agriculture was promoted through the
patent office from 1836 to 1862. The first commissioner of
patents, Henry L. Ellsworth, was very active and helped to
lay the foundations of the present USDA. As commissioner
(1835-1845) he immediately began to collect new and
valuable seeds and plants, and to distribute these with the
aid of congressmen and others. “Naval officers, consuls, and
private citizens traveling abroad were frequently bringing
to this country seeds and plants which might be used in our
agriculture but which were largely lost because there was
no agency for their preservation and distribution. In his
report for 1837 Ellsworth therefore suggests the creation
of a public depository for such articles, ‘whence they may
be dispensed to every part of the Union’” (p. 24). “In 1840

more than 30,000 packages of seeds were distributed. That
year the Commissioner urged ‘the importance of an annual
report of the state of the crops in different sections...” (p.
25) In 1845 Ellsworth resigned. “In 1847 more than 60,000
packets of seed were distributed, including some contributed
by the French minister of agriculture commerce” (p. 27).
Subsequent commissioners continued Ellsworth’s work. “In
1852 Congress gave special authority for the purchase of
seeds, and in 1854 included cuttings” (p. 28).
From June 1853 to 1860 the Agricultural Division of the
patent office was in the charge of Daniel Jay Browne, son
of a New Hampshire farmer. He emphasized the importance
of the “introduction and naturalization of new and useful
vegetable products, hitherto unknown in the United States,”
and justified the distribution of many small seed packets to
encourage propagation (p. 29).
“Beginning in 1856 the language of the agricultural
appropriation item was broadened to include ‘the collection
of agricultural statistics, investigations for promoting
agriculture and rural economy and the procurement and
distribution of cuttings and seeds’” (p. 31).
“In 1858 preparation was made for a propagating
garden on five acres of land between Missouri Avenue and
Four and a Half and Sixth Streets in Washington. This was
tile drained and a hothouse was erected. Primarily it was
intended to grow there the tea seeds from China and cuttings
of grapevines collected in the United States” (p. 31-32).
In 1850 the Agricultural Division of the Patent Office
received its first funds, $5,000, appropriated by Congress,
increasing to $10,000 in 1854. “Up to that time the money
had been taken out of the Patent Office fund, but in 1855
reimbursement was made to the extent of $40,078.78. After
that, the agricultural appropriation was paid directly from the
Treasury. Between 1856 and 1862 the appropriation varied
from $30,000 to $75,000” (p. 34).
Note: Browne distributed Admiral Perry’s seeds
(including soybeans) from Japan. And in the Report of the
Commissioner of Patents, Agriculture, he wrote numerous
articles about new plants, including one about soybeans in
1855.
In the early 1860s a movement started to form a U.S.
Department of Agriculture as a separate organization,
outside the Patent Office. The idea became a Act which was
approved by President Abraham Lincoln in 1862 (p. 37-40).
Its first era was 1862-1888, with Isaac Newton as the first
commissioner of agriculture in 1862, and again in 1867. He
was promoted from chief of the agricultural section of the
patent office.
“The initial appropriation for the department was
$60,000... For the fiscal year 1867 the appropriations
aggregated to $199,000. The Department [USDA] had six
rooms in the basement of the Patent Office building [in
Washington, DC], which had formerly been occupied by
the agricultural division, and gradually acquired possession
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of the property of that Division, including the propagating
garden at Sixth Street and Missouri Avenue NW. There was
also assigned to it a tract of land, lying between Twelfth
and Fourteenth Streets from B Street SW to the canal (now
Constitution Avenue), which was being used by the War
Department as a yard for army animals. This tract, now
forming the Department grounds, did not come into its
possession until April 1865, when it was made an experiment
farm” (p. 42). Tests were made that summer. Continued.
Address: USDA, Washington, DC.
3363. True, Alfred Charles. 1937. A history of agricultural
experimentation and research in the United States 16071925, including a history of the United States Department
of Agriculture (Continued–Document part II). USDA
Miscellaneous Publication No. 251. 321 p. For soybeans, see
p. 91, 94, 100, 115, 146, 222, 227, 263, and 269. July. [327*
ref]
• Summary: (Continued): In 1863 about 1.2 million
packages of seed and 26,000 bulbs, cuttings, and vines
were distributed. Appropriations for a USDA library
were approved in 1864, and the first brick building was
occupied in 1865. In 1867 seed distribution was still the
department’s main activity, accounting for 58% of the total
budget of $199,100 (p. 47). In 1868 the USDA’s first new
main building was completed and occupied. It “gave the
Department much better quarters and opened the way for
reorganization and enlargement of its work. The grounds
about this building were too small for an experiment farm.
(p. 46, with photo).
“In 1873 the lot which had long been used as a
propagating garden was exchanged for about 4 acres of land
on the north side of the Department grounds,” which had
formerly been connected with a canal (p. 50). Commissioner
William Gates LeDuc (1877-81) “advocated the purchase of
a farm of 1,000 acres near Washington [DC] and at one time
suggested the Arlington Estate. In addition he desired 8 or
10 stations in different parts of the country” to ensure proper
testing and propagating of plants and seeds (p. 55).
“In 1901 the Arlington Farm, a tract of over 300 acres on
the Virginia side of the Potomac River opposite Washington,
was added to the material equipment of the Department” (p.
190).
By the 1860s, several states had their own agricultural
colleges. The first of these was the Michigan Agricultural
College, which began operation in May 1857, near Lansing,
Michigan; it was the first agricultural or industrial school on
this continent–and the first to offer a practical (non-classical)
education. The Kansas State Agricultural College began in
1863.
In 1877 some 2.3 million packets of seed were sent
out, rising to 2.5 million in 1883. The term “Secretary of
Agriculture” was first use in 1885. Galloway began as Asst.
Pathologist in 1887 and by 1890 the Section of Vegetable

Pathology was under his leadership.
Under the provisions of the Hatch Act, the Office of
Experiment Stations was established in 1888. In 1889 the
Secretary of Agriculture (head of USDA) was given a seat in
the president’s cabinet.
“Interest in the applications of science to agriculture
was greatly increased by the publication of Liebig’s work on
Chemistry and its Applications to Agriculture and Physiology
in 1840, and Boussingault’s account of his agricultural
experiments in Economie Rurale in 1844. The experiments
of Lawes and Gilbert in England took a more organized form
in 1843, and an agricultural experiment station was begun at
Moeckern in Saxony [later part of Germany] in 1851.”
In the USA, from 1840-1875 there was a movement
among the states to establish institutions for agricultural
research. State agricultural experiment stations operated
without federal aid from 1875 (starting with Connecticut
{Middletown}) to 1888. These were usually connected with
state agricultural colleges. Other early state agricultural
experiment stations: North Carolina: March 1877. New
York (Cornell, at Ithaca): Feb. 1879. New Jersey (Rutgers
College, New Brunswick): March 1880. New York (Geneva):
Aug. 1881. Ohio (Columbus): April 1882. Massachusetts
(Amherst): May 1882. Tennessee: June 1882. Alabama:
1883. Accounts of the agricultural experiments at the
University of Illinois from 1875-1899 were published in the
biennial reports of the board of trustees. Soon many states
had two colleges–an academic and an agricultural one, e.g.
Univ. of Kansas (Lawrence, 1863) and Kansas State Univ.
(Manhattan, 1863). Colleges with the word “State” at the end
of their names were usually agricultural colleges (Ohio State,
Michigan State, Oregon State, etc.). But other agricultural
colleges had names like Purdue (West Lafayette, Indiana,
1869).
The Hatch Experiment Station Act. of 1887 established
agricultural experiment stations in each state, funded by
the federal government. The idea was stimulated by similar
European stations. From 1852 to 1877 more than 2,000
books and pamphlets were published by the experiment
stations. Prior to the passage of the Hatch Act, the U.S.
federal government had appropriated money for agricultural
research only to the patent office and its offshoot, the USDA.
The Hatch Act established a new relationship between the
federal government and the states by granting money to the
states for agricultural experiment stations that were to be
distinctly state institutions. When the Act passed, experiment
stations connected with land grant colleges were operating
in eight states. More or less systematic work was being done
in 13 other states. Most of the experiment stations published
periodic bulletins and less frequent annual reports.
The Adams Act (p. 165) increased federal aid for
agricultural research.
“The act of May 15, 1862, creating the Department
of Agriculture, was a compromise measure, which left
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the department as an independent establishment with
a commissioner at its head.” Starting in 1876, various
national and state farm organizations (such as the National
Agricultural Congress and the Grange) adopted resolutions
asking Congress to create the office of Secretary of
Agriculture–for the benefit of American farmers and
“agriculturists.” On 9 Feb. 1889 the USDA was elevated to
cabinet rank (p. 175-77). By then, the organized system of
agricultural research in the USA was put on an organized
and permanent basis The state and national agencies were
linked together to the USDA Office of Experiment Stations.
The passage of the Morrill Act of Aug. 1890 ensured further
endowment of the land-grant colleges with federal funds.
Thus within the short period of 3½ years, three great acts
of congress became law, and fixed in a large and permanent
way the general policy to be pursued by the U.S. regarding
the maintenance of public institutions for agricultural
research. The first Secretary of Agriculture was James
Wilson (1897-1913); his was a long and very active tenure.
In 1901 the Arlington Farm, a tract of over 300 acres
on the Virginia side of the Potomac River, was acquired by
the USDA. A farm of 475 acres in Beltsville, Maryland, was
purchased for the use of the Bureau of Animal Industry.
The USDA library grew from 59,000 books and
pamphlets in 1897 to 122,000 in 1912.
In 1901 the USDA’s work on plants was consolidated
in the Bureau of Plant Industry. This led to great expansion
of such work in many different lines. Beverly T. Galloway
was in charge of this Bureau; he had formerly been Chief of
the Division of Plant Physiology and Pathology (p. 197). For
details on the history of the Bureau of Plant Industry see p.
(221-24).
“The plant-introduction work, inaugurated in 1898,
developed into a system of world-wide agricultural
exploration, through which over 34,000 plant varieties
and species were brought in the United States. These were
propagated at Washington or at outlying field stations, and as
far as possible their progeny was distributed to experiment
stations and private experimenters and plant breeders in the
States and tropical possessions. A historical record of all
these introductions and distributions was kept.”
In 1915 the USDA Office of Home Economics was
established. It became a Bureau in 1923. The Bureau of Plant
Industry did much of its work at the Arlington Farm. The
Bureau of Chemistry (1913-1921) studied the composition
of soybean varieties and soy oil. There was an agricultural
depression in the USA from 1921 to 1925.
Also discusses: Alfalfa, John and William Bartram (p.
3), Chinese sugarcane (i.e., sorghum, p. 31), chufa (p. 31),
cowpeas, flax, hemp, lupines, maize, peanuts, velvetbean
[velvet bean], wheat gluten.
A photo shows Justin S. Morrill. Address: USDA,
Washington, DC.

3364. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Oils and oilseeds: Manchurian
soybean situation. 35(5):72-73. Aug. 2.
• Summary: “Manchurian soybean crop prospects indicate
that the 1937 crop may be somewhat above last year’s,
according to a radiogram received from the Shanghai office
of the Bureau of Agricultural Economics. The acreage
this season is reported slightly larger than last year, and
weather conditions in general have been favorable for the
development of the new crop. The 1936 Manchurian soybean
harvest was estimated at 155,424,000 bushels from an area
of 8,571,000 acres.”
3365. Kellogg, John Harvey. 1937. Re: Hydrolyzing
soy protein. Letter to Dr. A.A. Horvath at University of
Delaware, Agricultural Experiment Station, Aug. 10. 1 p.
Typed, without signature (carbon copy).
• Summary: “Here I am with another inquiry.
“Can you tell me anything about the effect of
hydrolyzing soy protein?
“Can you tell me whether hydrolyzing the glycinin of
the soy bean will seriously affect the vitamins?
“I will be glad to have your paper with reference to the
anti-hemorrhagic properties of the soy bean.
“Sincerely yours.”
3366. Horvath, A.A. 1937. Re: Hydrolysis of soybean
protein. Letter to Dr. John Harvey Kellogg, The Battle Creek
Sanitarium, Battle Creek, Michigan, Aug. 13. 1 p. Typed,
with signature on letterhead. [1 ref]
• Summary: “I have your letter of August 10-th with an
inquiry regarding the hydrolising of soybean protein. As
the hydrolysis of proteins of various nature for commercial
purposes is usually done by acids under pressure at moderate
heat, and since the Vitamins B-1 and B-2 are quite resistant
to acids, one should not expect much destruction of these
vitamins during such hydrolysis.
“I have been interested in the commercial angle of
products of hydrolysis from soybean protein, and have done
some work along lines of the manufacture of soy sauce and
sodium glutamate by chemicals. If you feel that a closer
cooperation between the Battle Creek Food Company
[Battle Creek, Michigan] and myself would be profitable
commercially, I would be glad to discuss it with you.”
Horvath plans to drive to Ontario, Canada, with his
family to present a paper. “On Sept. 14-th I could stop for a
day or two at Battle Creek (with my family) to discuss soya
matters with you.” Address: Chemist, Univ. of Delaware,
Agric. Exp. Station, Newark, Delaware.
3367. Kellogg, John Harvey. 1937. Re: Soy beans. Letter to
Dr. A.A. Horvath at University of Delaware, Agricultural
Experiment Station, Aug. 13. 1 p. Typed, without signature
(carbon copy).
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• Summary: “If you are passing this way this summer by all
means drop in for a chat about the soy bean. I am thoroughly
convinced that it is the most wonderful food product grown
and it must have been of immeasurable service to the
Chinese.”
3368. Horvath, A.A. 1937. The chemistry of soybean protein
extraction. Chemistry and Industry (London) 56(33):735-38.
Aug. 14. [27 ref]
• Summary: “The extraction of protein from soybean meal,
its subsequent precipitation and properties, as well as its
industrial applications have been extensively studied by S.
Satow, and the results published (in English) in 1921-23
in two voluminous reports [Technology Reports, Tohoku
Imperial University (Japan): 2(2) and 3(4)]. These reports
continue to serve as an unsurpassed source of information
on this subject, and a number of discoveries during the last
15 years can be traced to the researches of Satow.” Horvath
then summarizes many of Satow’s key findings. Address:
Chemist, Agric. Exp. Station, Newark, Delaware.
3369. Washington Post. 1937. Exhibit will show uses of
soybean; trace its history. Aug. 15. p. 10.
• Summary: A soybean exhibit, open to the public, will be
displayed Tuesday [Aug. 17] at the Washington Terminal,
track 31, from 6 to 8 p.m.
The exhibition, housed in a special railroad car, is
sponsored by the U.S. “Department of Agriculture, the
American Soybean Association, the National Soybean
Processors Association, and State agricultural colleges.”
It will show various uses of the soybean in livestock and
human consumption. One section will trace the agricultural
history of the soybean in the Orient, where it has been a
staple crop for centuries.
Dr. W.A. Morse [sic, W.J. Morse] of the USDA “was
among the first to bring soybean seeds from the Orient to this
country for experimental purposes.”
3370. New York Times. 1937. Soy bean train starts: Exhibit
car leaves Jersey to visit 8 states and Washington. Aug. 17.
p. 17.
• Summary: “A railroad exhibit car designed to illustrate the
versatility of the soy bean plant and the uses of its products
in agriculture, human consumption and industry started here
today on a tour of eight States and the District of Columbia.
“Under sponsorship of the American Soy Bean
Association, in cooperation with the United States
Department of Agriculture, Rutgers University, several
agricultural colleges, the soy bean industry and the
agricultural department of the Pennsylvania Railroad,
the car was first opened to the public in New Brunswick
[New Jersey], because it was here that the country’s first
commercial crop of soy beans was grown in 1880.”

3371. Washington Post. 1937. Exhibit will outline various
soybean uses. Aug. 17. p. 7.
• Summary: A soybean exhibit, open to the public, will
be displayed Tuesday [Aug. 17] at Union Station [in
Washington, DC], track 32, in a special exhibit car, from
6 to 8 p.m. “The exhibition is sponsored by the American
Soybean Association in co-operation with State agricultural
colleges, the U.S. Department of Agriculture and the
National Soybean Processors Association.”
It will show how the soybean can be used to make
door knobs, soybean glue, etc. A detailed history of the
development and utilization of the soybean is also provided.
3372. Washington Post. 1937. Lowly soybean startles capital
as exhibit illustrates varied uses. Aug. 18. p. 15.
• Summary: “The soybean, chameleon of agriculture, made
its formal debut in Washington [DC] last night when an
exhibit of its wonders, mounted in a Pennsylvania Railroad
car, stopped for two hours in Union Station.” It met with
popular approval as shown by the continuous flow of visitors
which filed through the car. The “spectators were all amazed
to see one little bean pop up under so many different guises.”
A series of charts showed how the U.S. soybean crop has
developed from 5,000,000 bushels in 1925 to 37,000,000 in
1935 and about 20,000,000 more [i.e., 57,000,000 bushels]
this year.
Describes many of the different ways that soybeans can
be used. Handfuls of roasted salted soybeans, courtesy of the
American Soybean Association, were served to visitors. They
tasted like a cross between peanuts and almonds. Madison
Agricultural College, a Seventh Day Adventist institution
in Madison, Tennessee, has developed a “number of meat
substitutes, including an enticing ‘ham’ loaf, and a coffee
substitute.
A series of harvest scenes showed how harvesting
methods have changed. “The biggest step forward was the
perfection of the combine, the forerunner of which was
developed in 1925 by the late Harvey Spaulding Clapp,
son of the late Moses Edwin Clapp, of Minnesota. Clap
grew soybeans on his Virginia estate, which used to be part
of Mount Vernon. According to Russell G. East, general
agricultural agent for the Pennsylvania Railroad and director
of the exhibit, it was Clapp who conceived the idea of a
machine which would beat the beans from the pods as the
plants stood in the field.” The plants are left standing and
gradually turn to hay.
In 1804, the soybean was introduced to the United States
from China, “where natives have grown it for roughly 5,000
years. Orientals use it solely for food. Soybean sauce is
familiar to all lovers of Chinese dishes.”
3373. Christian Science Monitor. 1937. Soybean exhibit
depicts uses of $126,000,000 crop. Aug. 20. p. 7.
• Summary: A railroad exhibit car shows how the soybean
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plant, “cultivated in China for more than 5000 years now,”
produces a crop valued at $126 million a year.
The exhibit is sponsored by the American Soybean
Association, the United States Department of Agriculture,
Rutgers University, several state colleges of agriculture, the
National Soybean Processors Association, and the agriculture
department of the Pennsylvania Railroad.
Soybean paint was used to paint much of the car. The
doorknob by which the car is entered is made of soybeans.
Inside a variety of soybean products are on display: paints,
oils, livestock feed, plastics, foundry molds, etc.
“The story of how the late James Neilson, of New
Brunswick, New Jersey, came to grow the first commercial
crop of soybeans in the United States, was told by Dr. J.G.
Lipman, dean and director of the New Jersey College of
Agriculture and Experiment Station, Rutgers University. Mr.
Neilson saw soybeans growing in the botanical garden of
Vienna in 1870, when they were considered a plant oddity.”
Later he planted a few seeds on the farm at Rutgers. It
was the seed obtained from this small planting that enabled
him to produce a commercial crop in 1880.
3374. Kellogg, John Harvey. 1937. Re: The soybean is an
excellent food. Soy products made by Battle Creek Food
Company. Letter to Mr. Richard Haughton, Valley Mill
Farm, Great Valley Mills, Paoli, Pennsylvania, Aug. 26. 3 p.
Typed, with signature on letterhead.
• Summary: Mr. Haughton wrote Dr. Kellogg on Aug. 26
that “One of your patients at Battle Creek has advised me
that we should look into Soy Bean as a food.” It is said to be
helpful for intestinal disorders.
Dr. Kellogg replies: “You have been correctly informed.
The soybean is an exceedingly useful food and ought to
be widely used. It is on the whole, I believe, the most
remarkable and most useful of all food products...
“If you will address a letter to W.J. Morse, Bureau of
Plant Introduction [sic, Plant Industry], U.S. Department
of Agriculture, Washington D.C., you will obtain a large
amount of literature about the soy bean which you will find
very interesting.
“The Battle Creek Food Company makes a number of
products from the soy bean, among which are soy gluten
biscuit, which consists of equal parts of soy flour and wheat
gluten. It is extremely toothsome and the most highly
nourishing of all foodstuffs with which I am acquainted.”
Address: Florida.
3375. Arny, A.C.; Brookins, W.W.; Hodgson, R.E. 1937.
Soybeans for Minnesota. Minnesota Agricultural Experiment
Station, Special Bulletin No. 134 (Revised ed.). 14 p. Aug.
Revised again 1940, 12 p.
• Summary: Contents: Introduction. Extensively grown
in foreign countries (an Smoot-Hawley Tariff). Acreage is
increasing in the United States. Use of crop can be changed

as season progresses. Soybeans leave soil in good condition
for other crops. The soybean provides high-protein feed: hay,
seed, meal, straw. Choice of variety: varieties for southern
Minnesota, varieties for central Minnesota, varieties for
northern Minnesota. Use high-germinating, well inoculated
seed. Good corn land suitable for soybeans. Control of weeds
before planting important. Sow soon after corn planting.
Thick planting gives highest yields. Adjusting drills to plant
soybeans. Cultivation of soybeans. Harvesting hay–time
affects yields. Harvesting seed–dry well before storage.
This Special Bulletin begins: “In Minnesota the soybean
crop is grown largely as an emergency hay crop when there
are shortages of alfalfa or clover. Well grown crops of
soybeans approach alfalfa and clover fairly closely in yields
of hay per acre. Soybean hay takes the place of alfalfa and
clover in most livestock rations.
“In a number of states, in recent years, soybeans have
replaced oats to a considerable extent as a cash seed crop.
Soybean seed yields in the southern and central parts of
Minnesota have been high enough to warrant substituting
soybeans for oats as a cash crop in this state when a steady
demand develops at prices that will bring higher net returns
per acre than oats.” Address: 1. Div. of Agronomy and Plant
Genetics, Univ. Farm, St. Paul; 2. Agricultural Extension
Div., Univ. Farm, St. Paul; 3. Southeast Experiment Station,
Waseca. All: Minnesota.
3376. Grinnells, C.D.; Moore, J.L. 1937. The comparative
values of peanut and soybean hay for milk production. North
Carolina Agricultural Experiment Station, Bulletin No. 312.
28 p. Aug. [16 ref]
• Summary: “The data indicate that peanut hay of similar
quality is equal to soybean hay for milk production. The
results from one feeding trial do not, however, warrant one in
drawing definite conclusions...
“The price of the peanut hay usually runs about onethird less than that of soybean. On a basis of feed cost per
hundred pounds of milk, considerable saving may be effected
by the use of peanut hay in feeding dairy cows.” Address:
Raleigh.
3377. Packard, C.M.; Luginbill, P.; Benton, C. 1937. How to
fight the chinch bug. Farmers’ Bulletin (USDA) No. 1780. 22
p. Aug. See p. 7.
• Summary: The section titled “Plants not injured” (p. 7)
includes soybeans. Numerous illustrations show chinch bugs
at various stages of development. Address: Entomologists,
Div. of Cereal and Forage Insect Investigations, Bureau of
Entomology and Plant Quarantine.
3378. Puerto Rico Agricultural Experiment Station
(Mayaguez), Report. 1937. Fifty-five varieties of soybeans
were introduced. p. 48. For the year 1936.
• Summary: In the section on “Vegetable crop
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investigations” we read (p. 48): During the past year 55
varieties of soybeans were imported for trial through the
cordial cooperation of W.J. Morse, senior agronomist of the
Bureau of Plant Industry. Some of these varieties have given
promising yields under tropical conditions, but it is too early
to present conclusions as to the comparative merits of the
different varieties, or as to the adaptability of soybeans to
island conditions. Under the influence of the comparatively
short periods of summer daylight, soybeans were found to
blossom and mature in much less time than in the continental
United States. The varieties tested blossomed from 18 to 58
days earlier and produced seed from 35 to 90 days earlier
than is reported for the same varieties on the continent. Some
varieties blossomed in 29 days, and some produced seed 72
days after planting at this station.
“There is an absence of oils and fats at low costs for
the diet in Puerto Rico, and the extensive use of soybeans
in China and Japan. to fill these dietary needs has created
interest in this crop for Puerto Rico.
“These vegetable crop investigations were conducted by
Wallace K. Bailey, associate physiologist, who was assisted
in the early part of the year by Jose Beauchamp, under
scientific aide.”
3379. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Manchurian soybean crop above
last year. 35(11):169-70. Sept. 11.
• Summary: “The first official estimate of the Manchurian
1937 soybean production places the crop at 165,000,000
bushels as compared with the revised estimate of
152,000,000 bushels for the 1936 harvest, according to a
radiogram received from the Shanghai office of the Bureau
of Agricultural Economics.”
3380. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Manchurian crop production
above last year. 35(12):176-77. Sept. 18.
• Summary: A table shows production of specified crops,
final estimates in 1936 and first estimates in 1937. The crops
are soybeans, other beans, kaoliang, millet, corn, wheat,
paddy rice, dry rice, other grains, hempseed, perilla seed. For
soybeans, the final estimate for 1936 is 4,567,931 short tons;
the first estimate for 1937 is 4,951,532.
3381. Burlison, W.L. 1937. Re: Committee on soybean
research. Letter to H.W. Mumford, Dean, College of
Agriculture, Univ. of Illinois, Urbana, Sept. 23. 1 p. Typed,
with signature on letterhead.
• Summary: “The Advisory Committee on soybean research
appointed some time ago has been of very distinct help to me
is discharging my responsibilities as one of the collaborators
for the Soybean Laboratory. I hope this committee can be
continued for a considerable time.”
Note: Three days later, in a letter dated Nov. 26 and

addressed to W.L. Burlison (Chairman), H.H. Mitchell,
and Miss Sibyl Woodruff, Dean Mumford wrote: “After
reviewing the activities and personnel of the Advisory
Committee on Soybean Research, I am of the opinion that
there is a need for the future functioning of this committee. I
am therefore asking that you continue to act as a member of
this committee until further notice.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3382. American Soybean Association. 1937. Proceedings of
the Seventeenth Annual Meeting of the American Soybean
Association (Ad). Proceedings of the American Soybean
Association p. 1. 17th annual meeting. Held 14-16 Sept. at
Urbana, Illinois.
• Summary: “Appreciation: Our gratitude is extended to the
industrial companies, whose advertisements appear herein,”
and to those who presented papers. “Your annual dues of
$1.00 may be paid to K.E. Beeson, Secretary-Treasurer,
West Lafayette, Indiana. Membership entitles you to receive
a copy of the Proceedings and also News Letters which are
released during the year through the office of the Secretary.”
“Invitation to the 1938 Annual Meeting” in Ohio.
Officers and directors of the American Soybean
Association for 1937-1938 are given. “Editor: Dr. W.J.
Morse, U.S. Department of Agriculture, Washington, DC.”
3383. Bull, Sleeter. 1937. Soybeans and soybean products
in pork production. Proceedings of the American Soybean
Association p. 37-43. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: Discusses “soft pork.” Concludes that
“soybeans should not be used in rations of fattening hogs...
2. Soybean oil meal is an excellent supplement for all classes
of swine, being two-thirds to three-fourths as valuable
as tankage. 4. The practice of planting soybeans in corn
for hogging down seems to have little to recommend it.
5. Soybeans do not make a satisfactory pasture crop for
swine...”
Photos show: (1-3) “The effect on pork and lard of
feeding soybeans.” In these experiments, feeding whole
soybeans generally produced carcasses lacking in firmness.
Tankage or soybean oil meal generally produced firm
carcasses. Each photo has a left and right side. The left side
is soft pork or lard, the right side is firm. The 3rd photo
shows two balls of lard photographed after they had been
exposed to room temperature, 70ºF., for two hours. Source:
Illinois Experiment Station. Address: Dep. of Animal
Husbandry, Univ. of Illinois, Urbana.
3384. Byerly, T.C.; Titus, H.W.; Ellis, N.R.; Nestler, R.B.
1937. Effects of light, soybean and other diet supplements
on seasonal hatchability and egg production. Poultry Science
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16(5):322-30. Sept. [7 ref]
• Summary: “Soybean meal is widely used as a protein
concentrate in the diet of laying fowls. Its value for egg
production is not disputed.”
The authors found soybean oil meal to be a poor
supplement, and found that the addition of a relatively large
amount of meat scraps improved hatchability. They also
found that hatchability dropped during the months of January
and February. Varieties tested or mentioned: Illini, Mammoth
Yellow, Wilson. Address: Bureau of Animal Industry, U.S.
Dep. of Agriculture, Washington, DC.
3385. Cartter, J.L.; Milner, R.T. 1937. Work of the
agronomic and analytical divisions of the U.S. Regional
Soybean Industrial Products Laboratory. Proceedings of
the American Soybean Association p. 12-15. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “A discussion of the work of the agronomic and
analytical divisions falls naturally into three parts. At the
present time the objectives and purposes of this work will
take the major portion of the discussion. The mechanics of
operation and means by which these objectives are sought
are of interest but may be more clearly seen than described.
The results and conclusions so far obtained are few because
of the short time in which the laboratory has been working.
“The chemical composition of soybeans determines
their value for any use to which they may be put. At present
the most valuable soybeans are those possessing high oil
and high protein but it is possible to make finer distinctions
than this. For use in paints a soybean oil having good
drying qualities, that is, a high iodine number, is desired.
For hydrogenation purposes, however, an oil with low
iodine number would be greatly preferred. The presence
of substances such as phosphatides [lecithin] may be
desirable for some purposes and undesirable for others. The
proportions of the various proteins may vary in soybeans so
that one variety may furnish excellent material for plastic
manufacture while another will not have such desirable
characteristics. It becomes of great importance, therefore, to
study the factors influencing this composition. Among other
factors variety, soil type and climate may be of considerable
importance. The effect of these three factors is being studied
this year by the agronomic and analytical divisions of the
U.S. Regional Soybean Industrial Products Laboratory.
To evaluable properly the influence of these factors on
composition of soybean seed, hundreds of samples must be
grown under carefully observed conditions. Results must be
collected over several years of growth, including good years
and bad. The source of the seed must be carefully checked,
field studies of the soil carried out, and weather observations
taken throughout the growing season. Where it is possible
for so many factors to affect the composition of the beans
great care must be taken so that any variations observed are
attributed to the proper factor.

“In order that variations may be clearly brought out,
analytical methods must be devised to show differences in
composition that actually occur and not introduce errors from
handling or sampling in the laboratory. For a commodity,
such as cottonseed, which has been grown and analyzed for
so many years there are available complete and standardized
analytical guide books which give procedures developed and
checked by hundreds for the complete analysis of cottonseed.
For soybeans no such information exists. Methods are
being studied now with a view toward establishing standard
analytical procedures, but until these are accepted and
confirmed it is necessary to check and recheck all methods
used in the laboratory. These methods are taken where
possible or adapted when necessary from standard manuals
such as those of the Official Agricultural Chemists and the
American Oil Chemists.
“When this work was established in the spring of
1936 one of the objects was that of providing facilities for
testing the quality and adaptability of types and varieties
of soybeans for industrial use, and to obtain through basic
research information that is prerequisite to the efficient and
orderly breeding of improved types and varieties.
Table 1 shows how the chemical composition of
multiple soybean varieties changes at five places where they
are grown. The four columns are: (1) Locality (e.g., Ames,
Iowa). (2) Protein content, ranging from 46.66% to 42.63%.
(3) Oil content, ranging from 20.61% to 19.05%. (4) Iodine
number of the oil, ranging from 117.2 to 130.8. Footnote:
“Each figure is an average of duplicate analyses made on
the following varieties: Manchu, Dunfield, Mandarin, Illini,
Peking, Mukden, Illinois T 117, F.P.I. 54563-3 and Scioto.
Table 2 shows the “Chemical composition of soybeans
showing variation with change of variety. The four columns
are: Variety (Manchu, Dunfield, Mandarin, Illini, Peking,
Mukden). (2) Protein content, ranging from a high of
46.31% for Mukden to a low of 42.07% for Dunfield. (3)
Oil content, ranging from a high of 21.49% for Dunfield to
a low of 16.40% for Peking. (4) Iodine number of the oil,
ranging from a high of 138.4 for Peking to a low of 120.9 for
Dunfield. Footnote: “Each figure is an average of duplicate
analyses made on beans grown at the following experiment
stations: Urbana, Illinois; Lafayette, Indiana; Ames, Iowa;
Columbia, Missouri; and Columbus, Ohio.”
“A soybean variety developed from a pure line usually
yields most in the particular environment to which it is best
suited. The range of adaptation of these varieties is rather
restricted. This means that to secure the best return from
the soybean crop a variety most suited to the locality where
grown should be developed.
“As the work of the laboratory progresses and different
constituents of the soybean are found to be of especial
value in certain industrial applications, it may be desirable
to develop soybean strains giving increased yields of those
constituents.
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“This illustrates the necessity for a comprehensive
breeding program designed to discover the method
of inheritance of the factors responsible for chemical
composition as well as those responsible for yield and other
agronomic factors. By so doing we can proceed with much
more assurance of obtaining the desired soybean strains in a
minimum of time.
“The laboratory is maintaining extensive soybean
selection nurseries in each of the surrounding soybean States
in cooperation with the State experiment stations. There
the selections are being studied for desirable agronomic
characters and the seed analyzed to discover promising
chemical characteristics. The types that prove of outstanding
value are distributed more widely for further testing for
yield and general economic value. Those new strains that are
found to be superior are increased by the State stations, given
a name and distributed to farmers in the locality to which the
variety is best adapted.
“Much time is being devoted to making controlled
crosses between the different soybean types and varieties so
that better varieties may be developed and so that a better
understanding may be gained as to what superior character
each type may be expected to contribute to a new cross.
“Some of this work has been underway in the past, but
more rapid progress should be possible through the work
of the laboratory. Through its facilities a study of soybean
breeding from a chemical approach is now possible in a
much larger way than has ever been possible before. It is
expected that the laboratory will make a definite contribution
to agriculture through its breeding program.
“The accompanying illustration (Figure 1), shows the
localities at which beans for the laboratory were grown
during the 1936 season. As can be seen, these are sufficient
to cover the five States adequately. The plots in each State
are under the supervision of a cooperating agent attached
to the State Experiment Station. As has been mentioned
above, complete data are obtained for all plantings. When
the beans are harvested they are sent to Urbana where they
are stored in a constant temperature, constant humidity
room. Here they can remain for long intervals without
fear of alteration in composition until they are analyzed.
The samples are brought into the laboratory in sealed jars,
ground and analyzed, so far as is possible, on the same day.
The analysis includes determination of moisture, nitrogen,
ash, phosphorus, calcium, potassium, crude fiber, sugar, oil,
and several characteristics of the oil such as iodine number,
index of refraction, etc. The determinations are checked by
re-running samples of soybeans and by analyzing known
solutions. When making as many as 23 determinations on
each sample it is possible to complete five samples a week;
however, when only a few properties, such as moisture, ash,
oil and nitrogen, are determined, then considerably more can
be analyzed.
Figure 1 (a map) shows the location of the Laboratory’s

experimental plots in 5 cooperating states (Illinois, Indiana,
Iowa, Missouri, Ohio) during 1936. Within each state, the
name of each location is given. Address: U.S. Regional
Soybean Industrial Products Lab., Univ. of Illinois, Urbana,
Illinois.
3386. Herrick, H.T. 1937. The research program of the
Bureau of Chemistry and Soils on industrial utilization
of farm products. Proceedings of the American Soybean
Association p. 3-9. 17th annual meeting. Held 14-16 Sept. at
Urbana, Illinois.
• Summary: Many of you have already visited the Regional
Soybean Industrial Products Laboratory here in Urbana.
May I urge those who have not already done so to see the
Laboratory while here. You will hear from others about the
program of this Laboratory, which is now in its second year.
Consequently, no specific reference to that particular field of
work of the Industrial Farm Products Research Division is
necessary at this time.
“The work of the Regional Soybean Laboratory is only
a part of the effort being directed by the U.S. Department of
Agriculture toward a greater and more diversified industrial
utilization of agricultural products and by-products. May I,
therefore, take this opportunity to tell you about some of our
other work which will be of interest to you? In Washington,
D.C., in the laboratories of the Industrial Farm Products
Research Division; at Ames, Iowa, in the Agricultural ByProducts Laboratory located on the campus of Iowa State
College [studying destructive distillation]; and here, at
Urbana [Illinois], a concerted attack is being made on the
problem of discovering new uses for agricultural products
in fields apart from the traditional outlets of food, raiment
and shelter. I should like to emphasize and illustrate here
that research on the industrial utilization of agricultural raw
materials serves not only the farmer but also the country
as a whole. We hear much in these days of the eventual
disappearance of our supplies of oil, coal, and the other
natural resources with which we have been so abundantly
blessed. In some instances, as in the case of petroleum,
exhaustion of the supply is imminent when measured in
terms of the probable life of this nation. In other cases, as
with soft coal, there is no immediate likelihood of any such
catastrophe, but the fact remains that where agricultural
products can be made to serve for those raw materials
that cannot be replaced, the supply of the latter is thereby
prolonged and its more immediate exhaustion need no longer
be feared. I should like, therefore, to call to your attention
a concept based on the idea that through the products of the
farms, fields, and forests we have a renewable supply of raw
materials dependent only on the sun, the atmosphere, the soil
and the addition of fertilizer to give us a never-ending source
of raw materials for our manufacturing industries.
“If we were content merely to point the way to new
uses for agricultural products, that problem alone would be
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a stupendous one; but the work would be only half done if
we neglected attempts to improve those industrial processes
already in operation. Such processes may be susceptible
to improvement through supplies of better raw materials,
lower costs of operation, and finished products of better
quality. Much has been done in these respects, but this aspect
of industry is a never-ending one that offers opportunities
for the initiative and resourcefulness of scientists and
technologists. There will be presented, consequently, in
this summary of the work of the Industrial Farm Products
Research Division instances of new work on old products as
well as new methods for the production of new products.”
On page 4 is a full-page chart listing the various
projects of the Industrial Farm Products Research Division
divided into 11 categories. These include: “Fermentation
investigations.” “Chemical conversion of oils, fats
and waxes.” “Plastics investigations.” “Motor fuels of
agricultural origin” (incl. “power alcohol”). “Chemical weed
eradication investigations” (incl. use of sodium chlorate).
“Research into the industrial utilization of the soybean and
soybean products” (6 sub-projects). If you will permit me, I
am now going to show a slide listing the various projects of
the Industrial Farm Products Research Division. This will
give you some idea of the manifold activities with which we
concern ourselves. Obviously, the time at my disposal is too
short to take up the individual projects you see listed here,
and I would therefore prefer to give you a brief outline of the
work along the more important lines.
“It might be of interest to point out at this time that the
work of the Department of Agriculture on the industrial
utilization of agricultural products is not a new development.
It has been going on for many years. Our records show that
30 years ago a study was made of the possibility of utilizing
various so-called farm wastes for the manufacture of paper,
and there are sporadic instances of work of a similar nature
at an even earlier date. The work done on paper is still good
in many respects, and the conclusions reached still hold,
particularly on the economics of the problem. As long as
satisfactory paper can be produced from wood more cheaply
than a similar product can be made from such raw materials
as straw and cornstalks, wood will continue to be the basic
and most important raw material for the manufacture of
paper. This does not mean that new methods of collection
or production will not reopen this chapter and that we may
not yet go to the fields of the Middle West rather than to the
forests of the Northwest and Canada for the paper making
materials of the future.
“As I said a moment ago, any address dealing with the
work of the Industrial Farm Products Research Division in
the time at my disposal must be more of an outline than a
detailed exposition, so that you will forgive me if I err on the
side of brevity.
“The objective of our work on hides and skins is
primarily the attainment of better returns to the agricultural

producer for these essential leather-making raw materials.
The first project listed under hides and skins deals, therefore,
with improvements in methods of handling, curing, and
storing hides and skins. In general, hides and skins are
regarded as by-products of more important operations and,
therefore, do not get the attention they would otherwise
receive. Whether they realize it or not, farmers, dairymen,
and ranchers are producers of hides and skins. Animals
cannot be grown without hides or skins and in the aggregate
the value of these products attains large proportions. With
cattle the hide may represent from 9 to 14 per cent of the
value on the hoof. With calves the skin is of even greater
worth and often equals 20 per cent of the value of the
living bovine baby. Normally we tan each year around two
hundred million dollars worth of hides and skins. Of these,
domestic agriculture supplies about one-half. Assuming that
farmers and cattlemen receive 50 per cent of this valuation,
our production of hides and skins is a fifty million dollar
agricultural industry. A valuation of this magnitude amply
justifies the attention of the Department of Agriculture to the
problem of better hides and skins.”
“The next project covers part of the work which is now
being done at our Agricultural By-Products Laboratory
at Iowa State College in Ames, Iowa. Studies have been
made of the possibility of producing useful raw materials
from various agricultural by-products by their destructive
distillation. This is the process which is commonly used in
industry for the production from coal of coke, tar oils and
other industrial raw materials which it is hardly necessary
to enumerate at this time. As in the case of paper, the cost of
collection of the raw material and its relatively great bulk in
comparison with coal handicap the average farm waste in its
entrance into this field.
“Previous reference has been made to the production of
paper from agricultural raw materials. Agricultural products
suitable for paper making are composed chiefly of cellulose,
lignin and the so-called hemi-celluloses, or wood sugars.
Of these, cellulose is at the present time by far the most
important, and it is cellulose which is, therefore, receiving
our greatest attention. Cellulose of varying purity is the base
from which paper is made, and cellulose in a very pure form
is used for the manufacture of rayon, cellophane, moving
picture film, and other finished products too numerous to
mention. Previously I stated that the development of new
methods for the production of paper might lead to the
utilization of agricultural by-products in this field. Such a
method is the nitric acid process which is referred to under
one of these projects. By the use of this acid, we obtain a
very fine grade of cellulose from certain agricultural wastes,
and it is hoped that further investigation of this matter may
lead to the entrance of agricultural waste products into
the field of cellulose production.” Continued. Address:
Chief, Industrial Farm Products Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
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3387. Herrick, H.T. 1937. The research program of the
Bureau of Chemistry and Soils on industrial utilization of
farm products (Continued–Document part II). Proceedings
of the American Soybean Association p. 3-9. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Lignin is the second most
important component of agricultural waste products. Due to
its peculiar chemical properties, very little is known about
the natural constitution of this substance, although a great
deal of work has been done on the subject. Inasmuch as
lignin is produced annually in the United States to the extent
of about fifty million tons, some idea of the importance to
agriculture of the solution of this problem can be obtained.
Indications at the present time are that some of our work may
lead to the use of lignin as an agent in water purification, for
which large quantities of this material may be required.
“To complete the picture, a process for the utilization of
the hemicelluloses in the production of furfural was worked
out in this Division more than ten years ago, and has led to
the commercial production of more than 10,000,000 pounds
of furfural annually. Furfural is a liquid which finds wide
application in the manufacture of plastics, as a solvent, and
in the purification of lubricating oils.
“One very interesting phase of the work of the Industrial
Farm Products Research Division is that of our fermentation
investigations. Some years ago we decided that a study
of the action of microorganisms, and more particularly
molds, might offer possibilities in the further utilization of
agricultural products. At the time this project was started
such important materials as lactic acid, citric acid, alcohol,
and various commercial solvents were being manufactured
as a result of the action of microorganisms. It was decided
that corn sugar, which was then being produced cheaply
and plentifully, offered an ideal raw material for this work.
One of our first accomplishments was the production of
gluconic acid, the calcium salt of which is widely used
in the treatment of many human and animal diseases as a
source of calcium. One example in which you may all be
interested is in the case of milk fever resulting from the
rapid loss of calcium by the cow soon after the birth of the
calf. Intravenous injections of calcium gluconate are used in
the treatment of this disease. When we started work on the
production of calcium gluconate, it was listed in the catalogs
of chemical supply houses at about $150 a pound. It can now
be bought in large quantities for 50 cents a pound, and is
used in the hundreds of thousands of pounds annually.
“This work has continued and has been extremely
productive. The applications of various microorganisms
have led to further improvement in methods of manufacture
for calcium gluconate and the production of a lactic acid
of somewhat different type from that now produced
commercially, as well as the development of a method of
manufacture of sorbose from sorbitol. Sorbose is the basic

raw material for the production of vitamin C, which was
formerly found chiefly in the juices of fruits such as oranges,
lemons, etc. This vitamin is known as the anti-scorbutic
vitamin because it prevents the development of scurvy,
the disease which was the scourge of the deep sea sailor a
century ago.
“Ordinary commercial methods employing molds are
very complicated and necessitate a high degree of chemical
skill, as the mold must be grown as a thin film floating on
the surface of shallow pans of sugar solution. We have
developed a much simplified method of procedure in which
the work is done in a revolving drum. Such a drum has now
been built and is in operation in our laboratory at Ames,
Iowa, as well as in commercial installations.
“I will pass rather lightly over the projects for the
chemical conversion of oils, fats and waxes and that for the
production of plastics. Both are new projects and little can be
expected from them for some time.
“The production of new raw materials from various
waste fats in the agricultural industry offers great
possibilities, and the first of these investigations is aimed at
that end.
“The term ‘plastics’ is known to all of you as the name
of one of the most promising of our modern industries.
Plastics are chemical compounds of a resinous character
which can be rolled, cast, or molded into desired and
permanent forms. In the development of this investigation
we hope to substitute agricultural raw materials for some of
those now used in the industry, as well as the production of
new plastics.
“Finally, we come to the motor fuels investigations. This
again is a new project. The idea of the production of alcohol
to be mixed with gasoline for driving automobile motors is
familiar to all of you. Much has been said on this subject,
and much of what has been said is either exaggerated or
untrue. It is our aim, with the limited funds which we have
had assigned to us for this purpose, to collect statistics on
the raw materials available for the manufacture of alcohol
which will present a true picture of the situation. A bulletin is
now being prepared and will be issued within the next year,
we hope. This statement is not to be taken as any reflection
on much of the work that has been done on the production
of power alcohol or on the possibilities of the development
of this material as an important fuel. It is felt, however, that
in giving any consideration to so important an undertaking,
facts, and not wishful thinking, should be the determining
element. In addition to the production of alcohol as a motor
fuel, it is known that in Europe there is a motor which is
run on solid fuels. Agricultural products such as starch offer
possibilities in this direction, and it is hoped that attention
may be given to work along this line at some future date.
“A word may be given to our work on the manufacture
of sodium chlorate, although this does not properly come
under the subject matter of this paper. This task, though
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somewhat out of our regular field, was assigned to the
Industrial Farm Products Research Division, and has been
very successfully carried out. Costs on the production of
sodium chlorate, which is the most efficient known chemical
agent for weed eradication, have been established and new
weed eradication materials have been given consideration.
A report of this work has been made to the Congress of
the United States, and an article has appeared in one of the
current industrial journals. Work is now being carried on in
the hope of cheapening production costs on sodium chlorate
so that it may be more available to the farmer, and further
work on other agents is also in prospect.
“This brings us to the end of a brief exposition of the
work of the Industrial Farm Products Research Division of
the Bureau of Chemistry and Soils. Before closing, there
is one thought that I would like to leave with you. In all
investigations leading to the development of new products
from agricultural materials, we must keep our feet on the
ground and our heads out of the clouds. It is useless to put
some agricultural raw material through a series of chemical
contortions and then say, ‘Look what I’ve got!’ Such a result
means absolutely nothing. When you have applied the proper
amount of research to a project, have developed it on a small
industrial scale, have seen it go into industry and produce
materials which can be sold in a competitive market, then it
is time to lean back and point to a job well done-and not until
then. This is the basic creed of the Industrial Farm Products
Research Division.”
Note: This is the earliest document seen (Feb. 2017) that
contains the term “Regional Soybean Laboratory.” It is used
as an abbreviation of the Laboratory’s full formal name–U.S.
Regional Soybean Industrial Products Laboratory. Address:
Chief, Industrial Farm Products Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
3388. Horvath, A.A. 1937. Soya phosphatides. J. of
Chemical Education 14(9):424-26. Sept.
• Summary: Contents: Introduction. Lecithin. Cephalin.
Extraction of soya phosphatides. Uses of soya phosphatides.
“Egg yolk, brain tissue, and the soy bean are particularly
rich in phosphatides. Soy beans contain in the average 40
per cent. protein, 20 per cent. fat, and a total of 1.6 to 3.0
per cent. of the phosphatides, mainly lecithin and cephalin.”
Lecithin consists of glycerol and choline.
“The principal distinguishing characteristics of soybean
lecithin are the low proportion of saturated fatty acids
(palmitic and stearic), the absence of unsaturated fatty
acid containing a longer carbon chain than C-18, and the
presence of linoleic acid.” “Commercial soya phosphatides
(containing about 40 per cent. of oil) show usually an excess
of cephalin over lecithin.”
“Over a decade ago [i.e. before 1927] a plant was in
operation at Imienpo [Il’yampo], North Manchuria, China,
where the oil and phosphatides were extracted from the soy

bean by the Tcherdynzev process, ethyl alcohol being used
as the solvent. The ethyl alcohol process is remarkable for
its simplicity and the non-toxic nature of the solvent, and it
would be particularly suitable for solvent extraction units of
the rural type. It could also furnish an outlet for the industrial
alcohol derived from such agricultural surpluses as corn,
potatoes, and the like. The Bollmann process of extracting
soya phosphatides depends mainly on the application of a
solvent mixture of ethyl alcohol and benzol, which is able
to dissolve lecithin and cephalin as well as oil, free fatty
acids, resins, and bitter matter but leaves undissolved the
carbohydrates soluble in alcohol.” The Mashino uses an
azeotropic mixture of benzine and ethyl alcohol.
“Uses of soy phosphatides: Today they are numerous,
such as in oleomargarine, frying fats, bakery products,
chocolate, soap, cosmetics, as well as in the textile, leather,
rubber, insecticides and wood-preserving (creosoting)
industries.”
Note: As of May 2016 Imienpo is located southeast of
Harbin in Heilongjiang province, northeast China. Address:
Agric. Exp. Station, Newark, Delaware.
3389. May, O.E. 1937. The U.S. Regional Soybean
Industrial Products Laboratory, Urbana, IL. Proceedings of
the American Soybean Association p. 10-11. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “The organization and research program of the
U.S. Regional Soybean Industrial Products Laboratory was
presented to members of the Association at the meeting held
at Ames, Iowa, in September, 1936. Since there have been
no changes in these aspects of the laboratory during the past
year, it hardly seems necessary to discuss them in detail at
this time. Those who may be interested will find a complete
account of this subject in the Proceedings of the American
Soybean Association for 1936.
“Nevertheless, it should be helpful to those who are not
familiar with the organization and who expect to visit the
laboratory to outline briefly certain details of its background.
The laboratory was organized and is financed under the
provisions of the Bankhead-Jones Act, one of the purposes
of the enactment of which was to promote research basic
to agriculture. The laboratory is regional in its outlook and
represents a cooperative effort, participated in by the Bureau
of Chemistry and Soils and the Bureau of Plant Industry
of the U.S. Department of Agriculture and the Agricultural
Experiment Stations of the States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin. The broad
objectives of the laboratory are to ascertain the effects of
varietal and cultural differences on the chemical composition
of the soybean and to develop new industrial outlets and
improve present industrial uses for soybeans and soybean
products. The research program laid down to achieve these
objectives is planned by representatives of the Federal and
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State agencies named above, and is approved by their chiefs
and directors.
“The chemical work of the laboratory is organized under
four sections, analytical, oil, meal, and development, and is
administratively in charge of the Bureau of Chemistry and
Soils. The agronomic work dealing with the cultural and
genetic phases of soybean research is administratively in
charge of the Bureau of Plant Industry.
“The oil and meal research sections are housed on the
second floor of the north end of the Old Agriculture Building.
Chemists of the oil research section are investigating various
problems connected with the use of soybean oil in paints
and varnishes, with the development of new products, with
the effects of variations in processing on its physical and
chemical characteristics, and with its stability, especially
with respect to flavor and odor. Chemists of the meal
research section are devoting their attention chiefly to studies
of methods for the extraction of protein materials from
soybean meal, to improvement of soybean meal and protein
as materials for the manufacture of adhesives and paper
sizes, and to the investigation of the preparation of plastic
materials from soybean protein and meal. Naturally, the
chemists of both these sections are carrying out considerable
fundamental chemical research in connection with their more
practical investigations, and you will have an opportunity
tomorrow to hear, from the men who are actually doing
the laboratory work, some of the details of the methods
and equipment which they are using in their experimental
studies.
“The analytical and development sections are located
on the first floor of the east side of the Old Agriculture
Building. The analytical section is concerned principally
with the detailed analysis of the hundreds of samples of
soybeans grown under known conditions in various sections
of the twelve North Central States under the supervision
of the Bureau of Plant Industry and interested Agricultural
Experiment Stations. A vast quantity of data is being
collected with reference to effect of varietal and cultural
differences on chemical composition, and it is hoped
that correlations may be established which will prove of
considerable value agriculturally and industrially. More will
be heard about this particular phase of the work later in this
meeting.
“The development section is working broadly on the
engineering and economic aspects of soybean utilization,
and from its work it is hoped that an unbiased and sound
appraisal may be gained of the whole soybean picture, from
farm to finished product. At the present time this section is
devoting itself largely to various problems connected with
the processing of soybeans by solvent extraction and expeller
press methods. In addition the chemical engineers of this
section will have the responsibility of working out the details
of any semi-works scale processes which may be developed
on a laboratory scale in the oil and meal research sections.

“It is hoped that each of you will find an opportunity to
visit all of the sections of the laboratory during this meeting,
and become acquainted with the members of the staff.
Questions, suggestions, and comments will be welcomed
which will contribute in any way to the further advancement
and utilization of the unique and valuable crop in which we
are all interested.”
Note: This is the earliest document seen (Feb. 2017)
that contains the term “U.S. Regional Soybean Industrial
Products Laboratory.” Address: USRSL, Urbana, Illinois.
3390. Morse, W.J. 1937. Soybean variety studies of the
United States Department of Agriculture. Proceedings of
the American Soybean Association p. 16-18. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “One of the outstanding results of soybean
improvement work in the United States has been, the
realization of the importance of varietal adaptation... Varietal
adaptation is obviously the reason why practically every
locality in the soybean regions of the Orient has its own local
varieties... Of the large number of introductions obtained
from Asia, the same variety rarely has been secured a second
time unless introduced from the same locality... Before
numerous introductions were made by the Department,
beginning in 1898, there were not more than eight varieties
of soybeans grown in this country, and the culture of these
varieties was confined to limited areas in a few states...
Seed samples were obtained through consuls, missionaries,
seedsmen, government agencies, and foreign explorers
until by 1909 we had 175 varieties; by 1913, 427 varieties;
by 1919, 629 varieties, by 1925, 1133 varieties, and at the
present time more than 2,500 distinct types. Since 1989
the Department of Agriculture has made more than 10,000
introductions of soybeans from China, Manchuria, Japan,
Chosen [Korea], Java, Sumatra, Siberia, and India. This large
collection, ranging in time of maturity from 75 to 200 or
more days, has show wide differences in adaptation to soil
and climatic conditions...”
After preliminary testing at Arlington Farm, Virginia,
the introductions are sent to various experiment stations for
cooperative studies...
“The soybean has been used chiefly as a forage crop
in the United States and for many years breeding work
tended largely toward the development of varieties for hay,
silage, and pasture. With the rapid development during the
past few years of the soybean for oil, food and industrial
purposes, acreage for bean production has increased greatly.
The improvement and development of varieties adapted to a
wide range of conditions and uses undoubtedly has been one
of the most important factors in increased acreage and seed
production.”
“Extensive cooperative investigations with more
than 3,000 introductions and selections of soybeans have
been carried on during the last three or four years with
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experiment stations and special cooperators in 44 states and
the insular possessions, Hawaii and Puerto Rico. Many of
these selections gave outstanding results when compared
with standard varieties in different sections and are being
increased for more extensive field tests. Several of the
varieties in different sections were found especially suitable
for use as green shelled beans, dry edible beans, or beans of
high oil and protein content, as commercial beans.
“In 1936, more than 5,000 individual soybean plant
selections from introductions and natural hybrids were
under test at Arlington Farm. Although improvement
work at Arlington has been largely plant selection, some
hybridization work has been started, especially with the wild
soybean and the most promising cultivated types. Oil and
protein studies have been conducted along with the breeding
work, analyses being made of introductions grown in the
same and under different environmental conditions. An
extensive series of varieties, introductions and selections at
Arlington Farm ranged from 12 to 26 per cent oil and from
28 to 50 per cent protein... In view of the interest in soybean
oil for paint purposes, studies were conducted to show the
range in iodine number. The results of these investigations
showed a range from 118 to 143 for domestic varieties and
155 for the wild soybean.
“The increasing use of soybeans for food has resulted
in a demand for varieties especially suited for various food
purposes. Extensive cooperative cooking experiments
with the Bureau of Home Economics of the Department of
Agriculture and with several state experiment stations have
shown considerable variation in flavor and cooking quality
in both the green and dry beans of edible varieties from the
Orient. The most promising of these have been named and
distributed to special cooperators by several state experiment
stations. Some of these varieties are especially valuable as
green shelled beans, flour, dry edible beans, roasted salted
beans [soynuts], bean curd, bean milk, and bean sprouts.”
Address: Bureau of Plant Industry, USDA, Washington, DC.
3391. National Soybean Processors Association. 1937.
Building a new industry (Ad). Proceedings of the American
Soybean Association p. 69.
• Summary: “The soybean industry didn’t just happen.
It represents years of study, struggle, disappointment and
huge financial losses. It moved forward despite the jibes
of doubters, some of whom have suddenly become glib
advocates, painting rosy, distorted pictures of the future.
“Who built the soybean industry? Certainly not
promoters. It was built by farmers with visions of a new cash
crop... by bright-minded government and college research
experts or iron determination... by businessmen-processors–
who risked and sometimes lost fortunes in buying crops and
selling the converted products.
“Today these processors have mills strategically located
as to raw materials, markets, and transportation. Ninety per

cent of the soybeans go into livestock feed, the high merit
of which has been proved repeatedly by experiment station
tests. Farmers in the soybean belt have the capacity to
consume the meal of much larger crops. Thus future soybean
crops–at least the great volume that goes into meal–may
conceivably be consumed right in the area of production.
“Processors have kept ahead of the crops. Their mills at
key points today have total crushing capacity double that so
far required.
“Few products in history have so quickly attained
scientific handling. In the laboratories new products have
been evolved; new markets have been created and new sales
forces employed to break down walls of opposition in highly
competitive fields.
“Step by step the soybean industry advances, slowly
but inevitably.” Address: Board of Trade Bldg., Chicago
[Illinois].
3392. Proceedings of the American Soybean Association.
1937. Charles Meharry: March 11, 1885–May 8, 1937. p. 2.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “Secretary of the American Soybean
Association 1924-1926.
“Charles L. Meharry of Tolono, Illinois, passed away
May 8th, 1937, after a brief sickness caused by pneumonia.
He was an extensive land owner and operator in both Indiana
and Illinois, and had lived in both States. At the time of his
death he was President of the Illinois Crop Improvement
Association, and he was also a life member of the Indiana
Corn Growers’ Association, and had been actively affiliated
with a number of similar agricultural groups.
“No pioneering grower’s name is written more indelibly
into the record of a crop than is the name of Charles Meharry
into the history of soybean development. From interest
developed at the University of Illinois from which he
graduated in 1907, he became one of the first growers of the
crop and soon became a distributor of seed. An inclination
and ability to explore a field of interest far more widely
than is the common tendency made Mr. Meharry a close
student of all phases of production problems, and of all allied
research. It is undoubtedly true that he was known by more
experiment station workers and extension men of the Corn
Belt who do farm crops work than any other grower. He
made frequent calls at Experiment Stations to keep abreast of
research developments, but his contributions of information,
experience and inspiration usually left his friends at the
various institutions his debtor after each visit. No friend will
be more sincerely missed by these men than Mr. Meharry.
“As a result of close contact with developments, Mr.
Meharry served as a distributor of most leading varieties of
soybeans. In several cases, the small quantity of seed from
which a new variety is made, was multiplied on his farms.
The Black Hilum Manchu, Harbinsoy, and Illini are present
day popular varieties multiplied and distributed by him, and
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careful multiplication, production, harvesting, and cleaning
methods kept his seed stock remarkably pure.
“A greater contribution was the unselfish use of his time
given by Mr. Meharry for educational work on soybeans. He
appeared on many programs to discuss them, and cooperated
with county agents in their extension work. He was an
organizer of the American Soybean Association, and one of
the few who formed the backbone of that organization. He
served as Secretary for three years, and acted as Chairman of
the Legislative and Constitution Committees.
“To a considerable extent the present tariff of $1.20 per
bushel on soybeans, 3½ cents per pound on soybean oil, and
$6.00 per ton on soybean oil meal was due to his hard work
and ability in working for this legislation at Washington
[DC].
“Transcending all this contribution to progress, was the
personal influence of a fine gentleman, ever motivated by the
best and highest of ideals, and ever giving unselfishly of his
time and energy to any worthwhile cause. The memory of his
friendship will stand indelibly in the hearts of all who knew
him well.”
A portrait photo shows Charles Meharry, dressed in a
coat and tie.
3393. Proceedings of the American Soybean Association.
1937. Convention sees Pennsylvania Railroad’s soybean
exhibit car. p. 63. 17th annual meeting. Held 14-16 Sept. at
Urbana, Illinois.
• Summary: “The Soybean Exhibit Car sponsored by
the American Soybean Association and fitted up by the
Pennsylvania Railroad has proven an attractive addition to
the year’s [ASA] program. “The car was featured with the
slogan ‘From Roof to Rails with Soybeans.’ This fact was
borne out in that the railroad took an air-conditioned coach
built in their Altoona Shops, where castings are moulded
with soybean oil in the core sand, and painted it inside and
out with soybean oil paint and varnish. The interior of the
car was finished with plywood bonded with soybean glue.
The decorative scheme was also evolved around the crop, as
the panels were painted soybean yellow and trimmed with
soybean plants painted around the borders.
“Upon entering the car and passing under an arch made
of various colored soybeans a story was told depicting
Oriental methods of handling the crop and how Department
of Agriculture Agents collected the seed, selected and
adapted varieties to various state conditions. The other panels
went into great detail showing the location of producing
areas, statistical information, cultural practices, research
now being carried on, marketing of the crop and the many
industrial uses being made of the soybean.
“The car began its tour from the site of the first
commercial production of soybeans in New Jersey [New
Brunswick] and made stops all along the Pennsylvania lines
where the respective state extension departments thought it

advisable. The schedule included many cities and towns. It
was planned for extension specialists from each state to be
present as the car toured their territory, and they, assisted
by the county agents, conducted the educational part of the
meeting.
“As a result of the wide-spread interest, the American
Soybean Association, in cooperation with the Pennsylvania
Railroad, has been requested to continue exhibiting the car in
Indiana, Michigan, Ohio, Pennsylvania and New York states.
The Seaboard Air Line Railway and other railroads are
seeking the approval of the Association to take the exhibit
into their territories during the winter season.
“The first schedule started August 16 at New Brunswick,
New Jersey, and concluded at the Association’s Annual
Meeting at Urbana, Illinois. The Illinois Central Railroad and
Illinois Traction cooperated in bringing the car to Urbana
and placing it on the University campus, where it was visited
by 1,787 people, making a total of 27,019 visitors to the car
during its first 30 days of travel.”
3394. Sears, O.H. 1937. What do we know about the fertility
value of soybeans. Proceedings of the American Soybean
Association p. 49-51. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: “There is probably no phase of the soil fertility
problem in which there is a greater conflict of opinion than
exists on the subject of soybeans in their relation to soil
fertility and productivity.
“These views range from belief that the soybean is one
of the most effective soil improving crops to the extreme
viewpoint that soybeans will ruin the land.
“It is not the purpose of this discussion to prove that
either of the views is right or that either is wrong. Rather it
is proposed to consider the various effects which soybeans
have on the land, and, perhaps, suggest some practices which
will make soybeans a more valuable crop in the rotation.
“The effect of soybeans upon soil productivity cannot be
ascertained by taking into consideration only one of the ways
in which soybeans affect the soil. Only when one takes into
consideration all of the various influences of soybeans upon
the soil can a satisfactory conclusion be reached.
“There are three principal ways in which soybeans affect
the soil. They may be classed under the three heads:
“A. Physical
“B. Chemical
“C. Biological
“Obviously these three factors are not separate and
distinct from each other because any one factor must have its
influence upon the other factor.
“A–Physical Effects of Soybeans upon the Soil: It
is well recognized by farmers and by investigators that
soybeans have a decided tendency to improve the tilth of
the soil. It is well known that the land ‘works’ much easier
following a crop of soybeans. Of course, this ‘loosening’
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effect on the soil is not peculiar to soybeans. In fact, most
legumes and a few non-legumes improve the soil structure.
I mention it here because the culture of soybeans creates a
problem on rolling land which must be recognized. Because
the land is ‘loose’ after a crop of soybeans has been grown
and because the crop is harvested from the land, there is
a tendency for erosion following soybeans. This fact is
illustrated by data secured at the Missouri Agricultural
Experiment Station where land following continuous corn
lost 20.68 tons of soil per acre. After soybeans grown in
rows and cultivated, 19.52 tons per acre were lost, and after
soybeans seeded solid, 9.39 tons an acre were lost. It should
be pointed out that a cover crop of rye was seeded after the
soybeans. However, the data do not include results where
soybeans were seeded across the slope. Results with other
crops indicate that such a practice would have reduced the
erosion losses.
“It appears reasonable to conclude that soybeans should
not be grown in cultivated rows up and down the slope, but
that they should be seeded solid across the slope.
“B–Chemical Influence of Soybeans: This phase of the
problem may be considered from the standpoints of nitrogen
and mineral elements. It need not be pointed out to this
group that without good nodulation success with soybeans
is impossible. Even where good nodulation is obtained the
effect of soybeans upon the nitrogen balance in the soil is
determined by the use of the crop. This fact is shown in
Table 1, “Effect of Soybean Use Upon Nitrogen Addition to
the Soil.” The two columns are “Method of handling crop”
and “Pounds of nitrogen added per acre.”
Green manure (soybean plants plowed under) adds 88 lb
of nitrogen.
Harvesting with a combined adds 16 lb of nitrogen.
Seed harvested and straw removes 3 lb of nitrogen.
Use as hay removes 30 lb of nitrogen per acre. “It is
apparent that only where the beans are used as a green
manure or ‘combined’ is there any appreciable addition of
nitrogen to the soil. Even in these cases too much stress
must not be placed on these results because unless properly
handled the losses of nitrogen by leaching may be greater
than the nitrogen additions.
“Table 2 gives the removal of mineral elements as well
as nitrogen from the soil by different crops. “Plant Food
Elements Added and Removed by Various Crops.” The
columns are: Crop. Acre yields. Added nitrogen. Nutrient
elements per acre removed. The elements (in pounds) are
nitrogen, phosphorus, potassium, calcium, and magnesium.
The crops are corn, oats, wheat, soybeans, alfalfa, and red
clover. When soybeans are sold and their straw returned, they
add 16 lb of nitrogen per acre to the soil. But when soybean
hay is sold and no manure is returned, they add no nitrogen
to the soil.
Corn, at 40 bu/acre is the biggest remover of nitrogen at
40 lb/acre.

Soybeans, at 2.5 tons/acre (with the hay sold and no
manure returned) is the biggest remover of phosphorus at 13
lb/acre.
Alfalfa, at 2 tons/acre (with the hay sold and no manure
returned) is the biggest remover of potassium at 96 lb/acre
and the biggest remover of calcium at 120 lb/acre.
Soybeans, at 2.5 tons/acre (with the hay sold and no
manure returned) is the biggest remover of magnesium at
31 lb/acre. “These figures show that while soybeans remove
more phosphorus and potassium, than corn or wheat, they do
not remove as much of these elements as alfalfa.
“C–Biological Activity in Soil Following Soybeans:
Because the soybean crop is relatively high in nitrogen, the
return of any part of the crop to the soil has a direct effect
upon the activity of the soil microorganisms. On the Urbana
South Farm where a rotation consisting of corn, corn, corn
and soybeans is practiced, the following results were secured
in the soil growing corn:
Table 3: “Effect of soybeans on Biological Activity:”
In the first year after soybeans, there will be 14.5 million
bacteria per gram of soil and 27.7 pounds of nitrate nitrogen
per acre.
In the 2nd year after soybeans, there will be 11.2 million
bacteria per gram of soil and 16.9 pounds of nitrate nitrogen
per acre.
In the 3rd year after soybeans, there will be 9.5 million
bacteria per gram of soil and 13.3 pounds of nitrate nitrogen
per acre.
“It is clear that the bacterial population as well as the
available nitrogen content is highest the first year after
soybeans and lowest the third.
“Relation of Soybeans to the Succeeding Crop: Because
soybeans contribute to erosion and because they increase the
available nitrogen of the soil, it is desirable to protect the
soil against losses through leaching and erosion by seeding a
fall grain crop after soybeans. Obviously, on rolling land this
grain crop should be seeded across the slope.
“Many reports have been received from farmers that
wheat does not yield well after soybeans. Two factors appear
to be responsible for this condition. (1) The seedbed is too
loose, and, (2) the available phosphate in soils after soybeans
is low. This latter condition is due to the fact that soybeans
not only draw heavily upon the phosphorus supply of the soil
but also they use phosphorus late in the season.
“The loose seedbed situation is difficult to correct. The
seeding of wheat directly after the ‘combine’ rather than
preparing the soil by plowing and disking appears desirable.
“The lack of phosphorus can be taken care of by drilling
125 pounds of a phosphatic fertilizer in the row with the
wheat or by applying large applications of phosphatic
fertilizer broadcast. Results secured here show increases of
as much as 10 bushels per acre for phosphate fertilization
where wheat follows soybeans.
“On level lands spring seeded crops following soybeans
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do well without fertilization.
“In conclusion, it may be said that soybeans should be
considered a cash crop primarily and that other legumes
should be grown in the rotation for soil building purposes.”
Address: Dep. of Agronomy, Univ. of Illinois, Urbana.
3395. Snapp, R.R. 1937. Soybeans and soybean products for
beef cattle and sheep. Proceedings of the American Soybean
Association p. 29-33. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: “Protein is the limiting element in America’s
livestock production program, and the discovery of any
new source of supply of this material is of much importance
to the livestock industry. For many years corn-belt cattle
and sheep feeders were compelled to obtain their protein
concentrates from the cotton-growing states of the south and
from the flax-growing states of the northwest. As a result
comparatively few feeders attempted to balance their rations,
but fed only their farm-grown feeds and hoped for the best.
“However, with the introduction of soybeans into the
corn belt, a wider interest in the use of balanced rations
rapidly took place, especially by feeders of cattle and sheep.
At first it was believed that it would be possible for each
farmer to produce his own supply of protein concentrates in
the form of threshed beans, which could be fed either whole
or ground to cattle and sheep in place of the cottonseed and
linseed meal which previously had been purchased. The
threshed beans were easily stored, could be mixed easily
with corn and other farm grains, and contained sufficient
protein to achieve a proper ratio between carbohydrates and
protein without disturbing appreciably the relative amounts
of grain and roughage needed by fattening animals.
“However, this hope was relatively short-lived. Feeders
soon discovered that the feeding of 2½ to 3 pounds of
threshed soybeans daily to full-fed steers brought about
a marked laxation, commonly termed ‘scouring,’ which
was very detrimental to the complete digestion of the
food nutrients and consequently to rapid and efficient
gains. Grinding the beans before feeding only aggravated
the condition, presumably by rendering the beans more
digestible, thus making available more of the ingredient
which was the cause of the trouble. Only by limiting the
beans to 2 pounds or less per 1000 pounds live weight daily
could scouring be prevented, and in some cases even 1
pound of beans would continue the condition, once it had
been started by the feeding of larger quantities.
“Another objection to the feeding of the whole beans
was that the beans were not as palatable as the cottonseed
or linseed meal which they had displaced. As a result the
substitution of whole beans for cottonseed or linseed meal
brought about a decrease in the amount of grain consumed
and, as a result, smaller daily gains. Grinding the beans
appeared to make the beans less, rather than more, palatable,
possibly because ground beans showed a tendency to become

rancid if stored for any length of time, even in cool weather.
Two-year-old steers fed ground soybeans at the Illinois
station ate 16 per cent less corn and made 16 per cent smaller
gains than similar steers in a check lot fed cottonseed meal.
In another experiment steer calves fed ground soybeans
as a protein supplement consumed 16 per cent less shelled
corn and made 10 per cent smaller gains than calves fed
cottonseed meal. Corresponding figures for a third lot of
calves fed whole instead of ground beans were 12 and 4 per
cent respectively, indicating that whole soybeans are better
than ground beans for beef calves.
“All of the cattle fed soybeans at the Illinois Experiment
Station were fed a limited amount of roughage and a full
feed of corn, equivalent to approximately 1.5 per cent of
their average live weight per day. The roughage consisted
of approximately 24 pounds of corn silage per day for the
two-year-old steers and 8 pounds of corn silage and 2 pounds
of alfalfa hay for the steer calves. However, different results
were secured with soybeans at the Indiana station with cattle
fed limited grain rations and a full feed of roughage. In
five of nine trials at the Indiana station, six with two-yearold steers and three with calves, better gains were secured
from rations containing whole or ground soybeans than
were secured from rations containing cottonseed meal. The
average of the nine trials showed no significant difference
in the value of the two supplements for either calves or
older cattle. Evidence that the differences noted between the
results of the Illinois and Indiana stations were due to the
relative amounts of grain and roughage fed is furnished by
the Iowa station, which successfully fed 2.5 pounds of whole
soybeans to calves daily so long as they were fed a full
feed of corn silage, but encountered considerable ‘scouring’
after the silage was limited to about half a full feed. After
the feeding of the silage was discontinued on the 234th day
of the experiment, the looseness of the steers became so
pronounced that it was necessary to reduce the allowance of
the whole soybeans. The calves in this experiment were fed
an average of 14.6 pounds of corn silage, 1.3 pounds of hay,
and 6.4 pounds of shelled corn daily in comparison with 8
pounds of silage, 2 pounds of hay, and 9 pounds of corn fed
by the Illinois station to calves of about the same weight.
“The disappointing results obtained by both practical
feeders and agricultural experiment stations with whole
soybeans were to a large extent overshadowed by the
favorable results obtained from feeding soybean oil meal,
especially by experiment stations. In numerous trials carried
out at various cornbelt stations, soybean oil meal, with but
few exceptions, has been fully equal to cottonseed meal
for both calves and older cattle. For example, in four direct
comparisons between these two concentrates at the Illinois
station, one trial favored soybean oil meal, one favored
cottonseed meal, and two disclosed no differences between
these two feeds.
“However, the favorable results obtained at experiment
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stations with soybean oil meal have not always been realized
by practical cattle feeders. While many feeders have been
entirely satisfied with it, others have complained that its use
has induced a laxation that was detrimental to normal gains.
At first it was thought that the trouble was due largely to
feeding too large amounts of meal, particularly before the
cattle were accustomed to it. However, this explanation has
been proven to be inaccurate in too many instances to be
accepted any longer. A second explanation frequently offered
is that it is due to the method employed in extracting the oil,
particularly to the temperature to which the meal is subjected
during the process of its manufacture. A preliminary trial at
the Illinois station a few years ago involving five different
kinds of soybean oil meal indicated that the method of
processing the beans might have a marked effect upon
the value of the resulting meal for beef cattle, but a more
thorough comparison of the soybean oil meals made by the
various methods has disclosed no important differences in
their feeding value.
“That some soybean oil meals are not satisfactory for
full-fed cattle can scarcely be denied. That they have not
been encountered by experiment stations probably has
been due to the fact that almost all soybean oil meal fed
to experimental cattle has been fed with at least moderate
amounts of corn silage. The results of the Illinois, Indiana,
and Iowa experiments with whole beans, which have already
been discussed, indicate that moderate to large amounts
of corn silage tend to counteract the laxative effects of the
whole beans. If such be the case, then it appears probable
that corn silage also overcomes any tendency of soybean
oil meal to bring about a condition of pronounced laxation.
While I have made no attempt to keep a record of the
complaints I have received about soybean oil meal, I do not
recall a case involving silage-fed cattle. At any rate, the most
frequent complaints are made by feeders who feed heavy
grain rations and relatively little roughage. Several of these
men are feeders of long experience and their statements
concerning the results they have had with soybean oil meal
must be given serious consideration. On the whole, soybean
oil meal has given good results when fed to beef cattle,
but under some conditions its use has not been entirely
satisfactory. More research is needed to ascertain the cause
of the trouble and still more to correct it, once it is found.
“While the use of soybean oil meal by cornbelt cattle
feeders has increased rapidly during the past few years, its
use has been prompted to a considerable extent by loyalty
to local interests rather than by any superiority of product
or lower cost price. While the desire to use a home product
will continue to favor the use of soybean oil meal by cornbelt
cattle and sheep feeders, this motive will not suffice to keep
the consumption of meal at present levels if its purchase
involves a financial sacrifice or needless risk in obtaining
a product of standard quality. Livestock feeders have
been unusually patient and charitable while growers have

experimented with countless varieties of beans and while
mill owners have tried out various methods of processing.
However, the period of experimenting should be nearly over.
Growers, processors, and distributors must work together
to achieve a more uniform product than has been available,
which will be both better and cheaper for cornbelt feeders
than the protein feeds produced in other parts of the country.
When this goal is realized a large increase over the present
volume of production will be necessary to meet the domestic
demand to say nothing of the export trade.” Continued.
Address: Beef Cattle Husbandry Div., Univ. of Illinois,
Urbana.
3396. Snapp, R.R. 1937. Soybeans and soybean products
for beef cattle and sheep (Continued–Document part II).
Proceedings of the American Soybean Association p. 29-33.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Strange as it may seem, soybeans
are the only important domestic crop which produce both
a protein concentrate and a legume roughage. Hence, it is
of double importance to cattle and sheep feeders who to
a large extent may balance their rations by feeding either
soybean oil meal or soybean hay. In fact, the importance of
soybeans to the sheep industry is due largely to the use made
of the hay, since the amount of protein concentrates fed to
sheep is relatively small except at large commercial sheep
feeding stations. Large amounts of legume hay are fed to
both breeding flocks and to lambs which are being fattened
for market, and soybean hay has given excellent results with
both classes of animals. Three comparisons of soybean and
alfalfa hay for fattening western lambs, made at the Illinois
station, disclosed no significant difference between these
two roughages except that a larger amount of the soybean
hay was refused. Approximately 20 per cent of the soybean
hay fed to the lambs was left in the mangers to be weighed
back as orts, while only 7 per cent of the alfalfa was refused.
When the weight of the hay refused was subtracted from
the weight of hay fed, it was found that almost the same
quantities of alfalfa and soybean hay had been consumed by
the two lots. Since both lots of lambs made approximately
the same gain, the difference between the feeding value of
alfalfa and soybean hay was represented by the difference
in the percentage of the hay wasted, which was about 13 per
cent.
“Soybean hay is also an excellent roughage for breeding
ewes. For this class of animals soybean hay has given results
at the Illinois station equal to those secured from alfalfa.
Lambs from ewes wintered on 3.75 pounds of soybean hay
per head daily were as heavy and as thrifty as those from
ewes fed 3.125 pounds of alfalfa. Inasmuch as 13.5 per cent
more of the soybean hay than of the alfalfa was weighed
back as refuse, approximately the same amounts of the two
kinds of hay were consumed.
“Several trials involving a comparison of soybean and
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other legume roughages have been made with beef cattle
by different cornbelt experiment stations. In each of three
trials at the Indiana station soybean hay was a better dry
roughage than clover hay to feed with shelled corn, corn
silage, and a protein supplement. Likewise at the Illinois
station soybean hay was equal to alfalfa hay for steer calves
fed ear corn silage. However, at both the Iowa and Illinois
stations considerably better gains were secured from clover
and alfalfa than from soybean hay where. corn silage was not
fed. This is additional evidence that soybeans whether fed
as beans or in the form of hay give more satisfactory results
when they are fed with corn silage than they do when silage
is absent from the ration.
“Some difference of opinion exists concerning the stage
of maturity at which soybeans should be cut to make the
most satisfactory hay for beef cattle. In a single trial reported
by the Iowa station, hay made from Manchu variety of beans
cut September 2, when the pods were about one-fifth filled,
produced larger gains on two-year-old cattle than hay made
four weeks later when the pods were medium-well filled.
However, our observations here at the Illinois station lead us
to believe that cattle prefer hay made from fairly ripe beans
to that made from beans which are still green, even though
the latter hay consists of a much larger percentage of leaves.
That the variety of beans may have considerable effect upon
the feeding value of the resulting hay is indicated by the
fact that steers at the Iowa station fed hay made from forage
varieties of beans, mostly Pekin, made much larger gains
than similar cattle fed the same amount of hay of the Manchu
variety.
“Soybean hay as it is produced up and down the
cornbelt is far from being a standard product. In fact, it is
doubtful whether any other feeding stuff of comparable
importance from the standpoint of the amount used in
livestock production offers as much variation in quality and
feeding value. Varieties of beans cut for hay differ greatly
in their proportions of stems and leaves. Diversity in the
rate of seeding results in much variation in the texture
of the hay, particularly in the size of the stems and main
branches. Variation in the stage of maturity at which the
beans are cut and in the method of handling the hay to insure
thorough curing results in wide discrepancies in the per
cent of leaves saved, and variable weather conditions at the
time of harvest result in every stage of quality from almost
rotten and worthless to strictly No. 1 choice. However, the
lack of uniformity in soybean hay which is most serious
from the standpoint of the livestock feeder who buys hay
from his neighbor or on the open market is the diversity in
its composition. Far too often 10 or even 20 per cent of the
weight of soybean hay consists of velvet weeds, fox-tail,
crab grass, smart weeds, rough pig weed, bindweed, and
cockle burrs. Not only is such material wholly worthless
as a feed for cattle and sheep, but the wide distribution
of these undesirable weeds through the movement of hay

and the spreading of the resulting manure constitutes a
real menace to the future productiveness of our farms. So
seldom is a field of soybeans encountered that is free from
injurious weeds, that all soybean hay of unknown origin
must be regarded as a possible source of weed infestation.
In my opinion, the American Soybean Association could
take no more worthy action than to insist that its members
plow under all beans which contained more than a stated
density of certain undesirable weeds before their seeds
become viable. Such a plan would not only be an effective
means of weed control but it would also aid our present
soil building program materially, as well as help greatly to
prevent a burdensome surplus of beans and hay. Lastly it
would tend to restore the soybean grower in the good graces
of the traveling public, from which he has fallen because of
the unsightly condition of many bean fields during the last
few years.” Address: Beef Cattle Husbandry Div., Univ. of
Illinois, Urbana.
3397. Woodworth, C.M. 1937. Recent results in soybean
breeding and genetics. Proceedings of the American Soybean
Association p. 44-48. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: “Studies on the genetics and breeding of the
soybean have occupied a prominent place in investigations
on this crop carried on at the Illinois Station. From time
to time reports have been given at various meetings of the
American Soybean Association on the progress of this work
and no doubt many of you are familiar with the results
and conclusions. In this paper, I shall try to confine myself
to some of the more recent studies, and in view of the
complexity and long-time nature of certain of the problems
being investigated, this should be thought of more or less as
a progress report.
“New Types: In corn, wheat, and other crops, many
plants have been found which lack chlorophyll, or green
coloring matter, to a greater or less extent. The most extreme
case is the albino which is entirely devoid of chlorophyll
and lacks the ability to develop any and therefore the plant
dies as soon as the food material in the seed is used up. In
the soybean such a type was discovered but was lost soon
afterward as all the plants died and none of the normal green
plants in the same progeny proved to be heterozygous for the
abnormality. Later, a variegated plant was found. Since then
other chlorophyll deficient types have appeared. We have
not yet had time to investigate the behavior of all these types
in inheritance, but such as we have studied are recessive
to the normal, reduce the vigor of the plant to a greater or
less extent and are complementary with each other in such
a way that when any two are crossed, the normal green type
appears in F1. They have been designated by the symbols y4,
y5, y6, y7, y8.
“It should be noted here that any reduction of
chlorophyll so far observed in soybeans results in a
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yellowish plant or leaf, not white. No true albino is known
in soybeans so far as I am aware, in the sense of presenting
a white appearance similar to that of albino corn seedlings.
Even the abnormal plants referred to above as having been
lost due to the death of the plants were yellowish and not
white. Whether any true whites will ever appear I cannot say.
In this connection it is interesting to observe that we have no
white-seeded soybean varieties. The nearest thing to a white
is a light yellow.
“Under the head of new types I should mention a plant
which was found to bear practically none but one-seeded
pods. It bred true for this characteristic and so we have a
type which is giving us some interesting results in crosses.
In addition it has a leaf shape which is different from the
ordinary broad leaf shown by common soybean varieties and
from the narrow leaf shown by a few types introduced from
the Orient but not grown commercially in this country. In
crosses between the one-seeded pod type and the narrow leaf
type, the ordinary broad leaf appears in F1, thus indicating
that the broad leaf in our commercial varieties is determined
by at least two genes which are complementary in their
action. However, it is difficult to classify the F2 plants as to
leaf shape, and the inheritance of leaf shape may be even
more complicated than it now appears.
“New Linkage Relationships: Linkage has been defined
as the tendency for characters to stay together in inheritance;
that is, to appear in the progeny in the same combinations
they were in the parents more often than they would be
expected to by chance. This is the same as saying that
characters which are linked are borne on the same pair of
chromosomes. The number of groups of linked characters,
then, should equal the number of pairs of chromosomes.
In the soybean there are 20 pairs of chromosomes and,
therefore, there should be 20 groups of linked characters.
When I say that, so far, we have worked out only four of
these 20 groups, and only very incompletely at that, you
will realize that we have made only a beginning in a genetic
analysis of the soybean.
“A chromosome map attempts to give a picture of
gene relationships in a plant much as a soil map shows the
soil types present in a given area and their location and
extent. Recent results have enabled us to revise the soybean
chromosome map in a few particulars. Gene d2, (green
cotyledons) was found to be linked with t (gray pubescence)
with about 13 per cent crossing over. This gene is thus added
to Chromosome I. It was known that there were three genes
in Chromosome II; namely p1, (glabrousness), m1, (mottling
on seed coat) and r1, (seed coat color), but the order of
these genes on the chromosome was undetermined. A cross
involving gene pairs r1 r1º and M m enabled us to determine
that the gene order should be m–p1–r1 or r1–p1–m. Finally,
evidence for a fourth group was obtained in a cross involving
genes p2 (glabrousness) and de2 (a second gene for defective
seed coat). These genes were found to be very closely linked,

only four cross over types being found in a population of
229 plants. Of course, the inheritance of many other genes
responsible for seed and plant characteristics is known, but
these characters appear to be independent, and therefore
to be located on different pairs of chromosomes. There are
enough genes studied and named in soybeans to fairly well
fill out the chromosome map, but with the information we
have at present we cannot do more than let each of these
genes represent an independent group.
“Number of Seeds per Pod: With respect to number
of seeds, soybean pods are of four classes: namely, oneseeded, two-seeded, three-seeded, and four-seeded. A fiveseeded pod is very rare. In all my experience I have seen
only three or four five-seeded soybean pods. The pods of
a soybean plant may consist of all four types, one-seeded
up to four-seeded. In our commercial varieties, two-seeded
and three-seeded pods predominate, but one can usually
find a few ones and a few fours. However, in some varieties
the three-seeded class is most numerous, as in the Illini,
while in others the two-seeded class exceeds all others, as
in the Ito San. In another connection I mentioned discovery
of a type nearly all the pods of which are one-seeded; and
recently we have secured from Mr. W.J. Morse, United States
Department of Agriculture, several introductions that have
a higher proportion of four-seeded pods than is possessed
by any of our commercial varieties. Thus we have at our
disposal for investigation of the inheritance of number of
seeds per pod, a fine array of types differing in genes that
can throw the balance in the direction of a lower or a higher
number of seeds. This would appear to be an important
character from the yield standpoint. Our investigations on
this character have involved the study of a large number
of crosses and the classification of an enormous number
of pods. Many crosses have been carried as far as the F3
generation. The inheritance of the character is complex
and what we have so far discovered about it is far from the
final word, but I will give you a few results and conclusions
without burdening you with too much detail.
“Number of seeds per pod is a quantitative character and
like all such characters is complicated in inheritance. The F1
of crosses between low and high are usually intermediate,
though oftentimes near the low parent. In F2 segregation
occurs so that the whole range between the two parents is
covered. There is rarely, however, a plant which is lower
than the low or higher than the high, a phenomenon we call
transgressive segregation. Further evidence of segregation
was obtained by testing certain F2 plants located in various
points in the F2 range by their F3 progeny. Then the value of
the F2 parent plant was correlated with the mean of the F3
progeny and correlations of +.449 ±.131, +.521 ±.088, +.653
±.075, and +.683 +.0609 were obtained for four different
crosses. These values indicate that individual F2 plants
tend to transmit to their progeny their particular pattern or
design with respect to number of seeds per pod, and on the
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basis of this relationship, one could select F2 plants at one
or the other end of the distribution range with fair assurance
that the offspring will be very much like the parent. But the
most extreme F3 progenies varied around the same mode as
the parents and further selection has not tended to produce
anything better or worse than the parents. To date, therefore,
we have not been able by crossing to produce types with
higher number of seeds per pod than the types we now have.
“Number or Percentage of Abortive Seed: It is a matter
of common knowledge that many soybean pods contain one
or more abortive or undeveloped seeds. These may range
from a small bit of tissue–a mere vestige of a seed–to seeds
almost half-grown. The reasons for lack of development are
not thoroughly understood. It is believed that fertilization of
the egg cell occurs, initiating embryo development, and then
food material is cut off at an early to late stage, resulting in a
so-called abortive seed.
“This is believed to be, in the main, a non-genetic
character, but soybean varieties are found to differ in the
percentage of abortive seed when grown under the same
conditions. An interesting fact is that certain parts of the pod
contain abortive seed more frequently than other parts. For
example, the end of the pod nearest the point of attachment
to the plant contains the greatest number of abortive seeds;
the other end, the least. Of course, many pods are found with
all seeds abortive, and many with none. We have here, then,
a form of sterility which is more or less common among
soybean varieties, and which certainly reduces the yield of
seed.” Continued. Address: Dep. of Agronomy, Univ. of
Illinois, Urbana.
3398. Woodworth, C.M. 1937. Recent results in soybean
breeding and genetics (Continued–Document part II).
Proceedings of the American Soybean Association p. 44-48.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Recently, another type of sterility
has been observed by Mr. L.F. Williams, of the Bureau of
Plant Industry, United States Department of Agriculture, who
is cooperating with us on our soybean genetic investigations.
This type is due to a special class of chromosomal aberration
in which parts of two chromosomes belonging to different
pairs change places. This results in half the pollen and egg
cells being bad or nonfunctional. Since in this case there is
no embryo development at all, only a tiny speck remains in
the pod where the seed ought to be, and consequently the
pod contracts and appears smaller than it should. A threeseeded pod with two abortive seeds looks like a one-seeded
pod; with one abortive seed, like a two-seeded pod, and
so on. Furthermore, these abortive seeds are distributed
by chance through the pods–no part is favored more than
another, as in the type of abortion first described. Fortunately,
the chromosomal type of abortion is not common in our
commercial varieties. It has been observed in crosses with a
strain which was the result of subjecting seed to radium rays.

A concomitant effect of radium on this seed was to produce
one of the chlorophyll defects described earlier in this paper.
Hence, when this yellow strain is crossed with a normal, the
F1 hybrids exhibit chromosomal sterility, and the same is
true of half the F2 plants.
“I should like now to make a few remarks on principles
of breeding as they apply particularly to soybeans. The
soybean is a self-fertilized crop, though a slight amount of
natural crossing takes place. When, therefore, hybrids are
grown and carried down through several generations, there
is a rapid approach to uniformity and constancy, and we
expect as many pure types as are represented by the formula
2m where m is the number of genes for which the F1 was
heterozygous. Seed of the F2 plants can be put together
to make a hybrid population, planted, an F3 generation of
plants grown, harvested and planted the next year for F4, and
so on. Such a bulked hybrid population furnishes abundant
material for selection especially if the original hybrid was
heterozygous for several characters, or if several hybrids
are put together. Practically we say that after five or six
generations of selfing, one can make selections within such
a hybrid population with fair assurance that they will breed
true. We prefer controlled crosses to natural crosses in a
breeding program, as we are more certain what the parents
are and we have greater freedom in our choice of parents.
Many soybean crosses give rise to considerable hybrid
vigor in F1, but it is impossible to utilize it for increased
production as we can in corn, and it is rapidly dissipated as a
consequence of self-fertilization. In linkage studies it would
be of some advantage if we were able to make crosses easily
and in large numbers, so as to get progenies resulting from
crossing the double heterozygote with the double recessive.
As it is, we have to confine ourselves to the use of F2 data
for this purpose. This is no great handicap, however, as many
formulae are available by means of which the percentage
of crossing over can be readily calculated. Selection and
hybridization go together. But selection within a pure strain
is ineffective. The method of back-crossing a hybrid to
one of the parents has been tried and is believed to have
possibilities, but these are limited by the difficulty of making
crosses. Also three-way and double-crosses should be tried,
but here again the possibilities are limited and for the same
reason. By crossing our common varieties we strive to
bring together into one type as many desirable characters as
possible. Much remains to be done along this line.
“Breeding for chemical composition is a promising but
relatively untouched field of work. This character is very
complicated in inheritance, and one must work with large
numbers to assure progress. In this important field of work,
the Regional Soybean Laboratory will be of great help
when it is able to analyze for us large numbers of plants
individually. We hope, therefore, with their help to be able
to report considerable progress on this problem in the near
future.”
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Note: This is the earliest document seen (July 2016)
that contains the word “selfing” in connection with soybean
breeding. In biology, selfing is a method of seed generation
in which pollination is performed manually and the pollen
donor and egg donor are from the same plant. Address: Dep.
of Agronomy, Univ. of Illinois, Urbana.
3399. Burlington Free Press and Times. 1937. 350 farmers
attend demonstration of soy bean reaping in Addison:
Witness combines at work and hear Dean J.L. Hills, Prof.
W.J. Morse, Chief of Federal Soy Bean Activities, and Prof.
R.G. Wiggans of Cornell University, discuss values of high
protein forage crop. Joseph Winterbotham presides. Oct. 5.
• Summary: Contents: Introduction. Speakers. Soy bean and
alfalfa cousins. Plant close in rows. 1937 soy bean yield.
Combines work best. Combine at work.
Photos show: (1) Joseph Winterbotham. (2) Prof. W.J.
Morse. (3) Prof. R.G. Wiggans. (4) Dean J.L. Hills. (5) A
combine mowing soybeans on the Scott farm in Addison.
3400. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Manchurian soybean crop above
last year. 35(16):242-43. Oct. 16.
• Summary: The 1937 Manchurian soybean crop is estimated
to be about 157,000,000 bushels. A table shows exports and
surplus of [soy] beans, bean oil, and bean cake and meal.
3401. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. United States: Exports of
principal agricultural products, July-August 1936 and 1937.
35(16):250-51. Oct. 16.
• Summary: Exports of soybean oil in 1936: 590,000 lb
worth $39,000. In 1937: 666,000 lb worth $63,000.
Soybeans were not separately classified prior to 1 Jan.
1937. Exports of soybeans in 1937: 1,060,000 lb worth
$46,000.
3402. Foodstuffs Round the World... Manchurian Soy
Bean Trade. 1937-1940. Serial/periodical. Washington,
DC. Bureau of Foreign and Domestic Commerce, USDA,
Foodstuffs Div. Oct. 1937--Dec. 1939. Monthly.
3403. Kellogg, John Harvey. 1937. Special health values
of the soybean. Paper presented before the Section of Food
and Nutrition at the American Public Health Assoc., 68th
meeting. Oct. 5. 7 p. typescript. Reprinted in 1937 by Soya
Foods Ltd., Rickmansworth, England. 6 p. [9 ref]
• Summary: This paper begins: “The rapid development
of the production and use of the soybean (Soja hispida)
in this country within the last quarter of a century, and the
multitudinous uses to which it is being put, fully justify the
name ‘wonder bean’, which it has been called by American
writers, and the appellation, ‘little honorable plant’, by which
it is known in China.

In South China, the soybean so completely replaces
other sources of protein that there is no dairy industry, and
meat, fish and even eggs, are very little used. The soybean
is the chief source of protein for the common people and is
referred to as ‘the poor man’s meat.’
“Studies of this most remarkable of food products,
especially in the United States and Germany, have shown it
to possess not only extraordinary nutrient properties, but also
some highly important prophylactic and therapeutic values,
knowledge of which ought to be popularized as rapidly and
widely as possible.
“Although botanically classed with legumes, the
soybean rather closely resembles the nut in its very low
content of starch and high percentage of protein. It easily
takes precedence over all other natural foodstuffs in the great
percentage of protein which it contains, and protein of such
superior quality that in animal feeding experiments it has
proved itself to be capable of replacing proteins of all other
sorts, even milk proteins. The soybean protein content is
40%, nearly twice that of average meat and four times that
of eggs, three to four times that of wheat and other cereals,
five to six times that of bread, twice that of lima and navy
beans, walnuts, filberts and most other nuts. The protein of
the soybean (glycinin) is of high quality, like that of milk,
containing certain amino acids of which the proteins of
nearly all other legumes and all cereals are deficient.”
Contains a long discussion of soy acidophilus milk,
changing the protective flora, and the experience of Dr.
Dafoe with the Dionne quintuplets in Canada.
“Forty years ago, I was requested by Dr. Dabney, then
Assistant Secretary of the United States Department of
Agriculture, to prepare from plant sources a substitute for
meat, and found in a combination of the gluten of wheat
with peanuts a product having not only the essential nutrient
values of meat, but a fairly close approximation in flavor and
appearance. The soybean solves the problem so completely
and so satisfactorily that with the proper development of its
culture and use, there need be no fear of protein shortage
and no need of a substitute. There is, indeed, evidence that
Americans might profit greatly as the Chinese have by giving
the soybean a large place in the national bill of fare.
“A few years ago (1923), Dr. Arthur Hunter, Chief
Actuary of the New York Life Insurance Company, in an
international study of blood pressures, found the systolic
pressure of the average Chinaman to be ten points lower than
that of the average American and gave conclusive evidence
that the cause is to be found in the difference in the dietary
habits of the Chinese and Americans. In concluding an
address before the American Life Underwriter’s Association,
Dr. Hunter said, ‘Taking the population of the United States
as a whole, I believe that a better adjusted diet, with less
animal food, would result in a lower blood pressure and
in greater longevity with an equal ability to carry on their
occupations.’
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“In view of the facts cited in this paper, is it not
reasonable to believe that the general use of the soybean in
this country would tend to lessen the mortality rate from
intestinal infections and many other acute and chronic
disorders, and to increase individual life expectation?”
Address: M.D., LL.D., F.A.C.S., Medical Director of the
Battle Creek Sanitarium, Battle Creek, Michigan, and of the
Miami-Battle Creek, Miami Springs, Florida.
3404. Morse, W.J. 1937. Green vegetable soy beans. Good
Health (Battle Creek, Michigan) 72(10):299. Oct. Reprint of
Morse 1935c.
• Summary: Reprinted from: Proceedings of the American
Soybean Assoc. 1935, p. 44-45. This article was originally
titled “Green Vegetable Soybeans.” Address: USDA,
Washington, DC.
3405. Murneek, A.E. 1937. Biochemical studies of
photoperiodism in plants. Missouri Agricultural Experiment
Station, Research Bulletin No. 268. 84 p. Oct. [229 ref]
• Summary: “When soybean plants, var. Biloxi, are exposed
to a photoperiod conducive to sexual reproduction (7-hour
day) two significant effects on development were recognized:
(1) Photoperiodic induction of reproduction, which occurs
during the first 4-14 days and (2) photoperiodic inhibition
or reduction of growth in height, most conspicuous soon
after induction is completed. The two phenomena appear
to be brought about independent of each other. Their causal
mechanisms have not been discovered.” Address: Columbia,
Missouri.
3406. Salgues, René. 1937. Étude agronomique et chimique
de quelques Sojas cultivées en France [Agronomic and
chemical studies on some varieties of soybeans grown in
France]. Revue de Botanique Appliquee & d’Agriculture
Tropicale 17(194):724-37. Oct. [1 ref. Fre]
• Summary: The author has conducted soybean trials with
various varieties since 1921 in the region of Brignoles,
France. Some of the best studies on soya in France have
been written by Mlle. Marie-Thérese François, Professor at
the Faculty at Nancy, France. They appeared during 193536 in the Actes et Compte-rendus de l’Association Colonies
Sciences. A table gives statistics for the world’s principal
countries importing and exporting soybeans and soy oil,
during 1925-29, 1932, 1933, and 1934.
Details are given on soybean trials conducted in the
region of Brignoles. Eleven varieties were grown, obtained
from various locations. For each variety is given: Variety
names or numbers. Germination percentage. Density. Weight
of 100 seeds. Plant habit. Flowering (usually none). The date
obtained, varietal names, and seed weights, when given,
are shown in parentheses. The locations are: 1. Botanical
Garden of Eala, Belgian Congo (3 numbered varieties; 100
seeds weigh 28.6, 27.9, and 31.4 gm). 2. Botanic Gardens,

Peradeniya, Ceylon (23.5 gm). 3. State Botanical Garden,
Buitenzorg, Java (2 numbered varieties; 29.1 and 15.5 gm).
4. Botanic Gardens, Singapore, Straits Settlements [incl.
Malaya] (22.3 gm). 5. Botanic Gardens, Sibpur, Calcutta,
British India (22.3 gm). 6. Agricultural Service, Beirut,
Lebanon (Service de l’Agriculture, Beyrouth; Etat du
Grand Liban) (1924; 35.6 gm). 7. Botanical Garden, Tabor,
Czechoslovakia (1924; 18.4 gm). 8. Technische Hoogeschool
Culturtuin voor Technische Gewassen, Delft, Netherlands
(4 varieties–alba 34.3 gm, nigra 26.5 gm, ochroleuca 23.8
gm, Sangora 21.2 gm). 9. Bureau of Plant Industry, USDA,
Washington, DC, USA (2 varieties–alba 27.8 gm, nigra
24.3 gm). 10. College of Agriculture, Univ. of Wisconsin,
Madison, Wisconsin, USA (3 varieties–Mandarin 54 23.6
gm, Manchu Ped. 3 19.6 gm, Ito San 57 27.3 gm). 11. Dr.
Trabut, then Pr. Maire, Direction du Service Botanique,
Algers, Algeria (4 or 5 varieties–Haberlandt 1929 19.8 gm,
Black No. 6 (black eye) 23.7 gm, Précoce 1 1922 23.9 gm,
Mamouth [Mammoth] 26.7 gm.).
An analysis of the chemical composition of the seeds
of most of these varieties is given on p. 722, and a detailed
analysis of the oil of six varieties is given on p. 733.
Details on large scale cultivation of 11 other varieties of
soybeans at Vaucluse are also given (p. 734-36). The variety
names (in French) are: Jaune de Pologne, Soja brun, Soja
saumon, Mandarin, Hato tacheté noir, Vert monstre, Hato
noir, Tokyo noir, Sun Yat Sen, Mandchou [Manchu], 206
vert. For each is given: Color of the seeds, color of the pods,
density, yield in 100 liters per hectare, yield in kg/ha (ranged
from a high of 2,870 for Hato tacheté noir to a low of 1,530
for Soja brun). weight of 1000 seeds in grams, number of
seeds per kg, seeding rate (kg/ha), number of times the seeds
were harvested.
A final section on soymilk gives the composition of
soymilk made by the author from 5 varieties of soybeans.
Note: This is the earliest document seen (Dec.
2007) concerning soybeans in Lebanon, and (probably)
the cultivation of soybeans in Lebanon. This document
contains the earliest date seen for soybeans in Lebanon, or
the cultivation of soybeans in Lebanon (1924, probably).
The source of these soybeans is unknown. Large green
soybean seeds were sent from Beirut to France in 1924.
Address: Fondation Salgues de Brignoles (France) pour le
developpement des sciences biologiques.
3407. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Manchurian crop production
equal to last year. 35(19):291. Nov. 6.
• Summary: A table shows production of specified crops,
final estimates in 1936 and second estimates in 1936.
The crops are soybeans, other beans, kaoliang, millet,
corn, wheat, paddy rice, dry rice, other grains, hempseed,
perilla seed. For soybeans, the final estimate for 1936
is 152,374,600 bushels; the 2nd estimate for 1937 is

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1272
153,072,700 bushels.
3408. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. United States: Exports of
principal agricultural products, July-September 1936 and
1937. 35(20):302-05. Nov. 13.
• Summary: Exports of soybean oil in 1936: 982,000 lb
worth $67,000. In 1937: 666,000 lb worth $63,000.
Exports of soybeans in 1937: 1,064,000 lb worth
$46,000.
3409. Manchurian Soybean Situation (Market Review).
1937-1938. Serial/periodical. Washington, DC. Bureau of
Agricultural Economics, USDA. Monthly 1-page newsletter.
9 Nov. 1937 to 13 May 1938.
Address: Washington, DC.
3410. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Bumper crops in Chosen
[Korea] forecast. 35(21):319-20. Nov. 20.
• Summary: “Record or near record harvests of most major
crops in Chosen this year have been forecast, according to
a report received from Vice Consul Ralph Cory at Seoul.”
Production of “soybeans is only slightly below that of record
years.”
A table titled “Chosen: Production of specified
crops, 1935-1937,” gives estimates for rice, cotton,
millet and “soybean” for these three years. For soybean:
1935 final estimate–22,401,000 bushels. 1936 final
estimate–19,375,000 bushels. 1937 first estimate–22,606,000
bushels.
3411. Keilholz, F.J. 1937. Best soybean varieties. Country
Gentleman 107(11):64. Nov.
Address: Extension editor, Univ. of Illinois.
3412. Kraybill, H.R.; Smith, R.L.; Walter, E.D. 1937.
Isolation of sucrose from soybeans. J. of the American
Chemical Society 59(11):2470-71. Nov. [6 ref]
• Summary: Represents an excellent beginning of an
intensive study of the carbohydrates in the soybean. In this
work these investigators have:
1. Separated sucrose as a chemically pure compound and
identified it as such by determinations of refractive index.
2. Developed two workable methods for the isolation of
sucrose from soybean oil meal. 3. Employed their developed
processes on a larger than “test tube” scale to recover sizable
quantities of crystalline pure sucrose. Address: Purdue Univ.
Agric. Exp. Station and U.S. Regional Soybean Industrial
Products Lab.
3413. USDA Bureau of Agricultural Economics. 1937.
Manchurian soybean situation (Leaflet). Washington, DC. 1
p. Nov. 9. Mimeographed.

• Summary: Discusses the Dairen market for soybeans,
soybean oil, and soybean cake and meal. A table shows the
prices (in dollars per short ton, c.i.f. Europe) of soybeans and
soybean oil on Sept. 15 and Sept. 30.
Other documents in this same series (owned by
Soyfoods Center Library) were published on Dec. 18, 1937,
and in January through May 1938. Address: Washington,
DC.
3414. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. United States: Exports of
principal agricultural products, July-October 1936 and 1937.
35(25):409-12. Dec. 18.
• Summary: Exports of soybean oil in 1936: 1,301,000 lb
worth $88,000. In 1937: 1,548,000 lb worth $144,000.
Exports of soybeans in 1937: 33,103,000 lb worth
$677,000.
3415. Lewis, A.J.; Markley, K.S. 1937. Soybean oil
varnishes. Paint, Oil, and Chemical Review 99(26):5. Dec.
23.
• Summary: “The examples cited above are typical of
the results which have been obtained in the paint and
varnish research of the U.S. Regional Soybean Industrial
Products Laboratory. The work, much of which is still in
progress, indicates clearly that properly-treated soybean
oil can be substituted up to 100 per cent of the oil vehicle
in a considerable number of varnishes, not only without
impairment, but in certain cases with actual improvement of
the properties of the resulting films.” Phenolic resin-soybean
oil varnishes have excellent durability.
Note 1. This is the earliest document seen that mentions
phenolic resin in connection with soybeans.
Note 2. This is the earliest document seen (May 2016)
that has K.S. Markley as an author.
Note 3. This is the earliest document seen (Dec. 2016)
containing the term “U.S. Regional Soybean Industrial
Products Laboratory.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3416. Mumford, H.W. 1937. Re: Regional Soybean
Industrial Products Laboratory. Letter to A.C. Willard,
President, University of Illinois, Urbana, Dec. 23. 1 p.
Typed, without signature.
• Summary: This “Cross Reference Sheet” states: “A few of
the details in connection with this laboratory and extent of
cooperation may be helpful to you. A cooperative agreement
for the establishment of a Regional Soybean Industrial
Products Laboratory to obtain through basic research facts
and materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials might be utilized for the
benefit of agriculture was signed by Secretary [of Agriculture
Henry] Wallace February 20, 1936.
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“A memorandum was drawn up the purpose of which
was to provide for the correlation of the research in the
industrial utilization of the soybean and soybean products
to be done at the Regional Laboratory established by the
Secretary of Agriculture under the Bankhead-Jones Act and
at the various agricultural experiment stations in the North
Central Region. In addition to being signed by the various
officials of the United States Department of Agriculture,
it was also signed by the directors of experiment stations
in Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
Oklahoma, and Wisconsin.
“The laboratory was established on the premises of
the University of Illinois. The cooperative agreement
was renewed for the fiscal year ending June 30, 1938 and
doubtless will continue to be renewed from year to year. At
the time this agreement was prepared and signed another
agreement, attempting to coordinate the research on the
agronomic features of soybean production, was also signed
by the directors of the agricultural experiment stations of this
group of states and the representatives of the United States
Department of Agriculture.
“I might add that although a greater degree of
coordination is brought about by this arrangement, the
agricultural experiment stations are still left free to continue
certain aspects of the work on soybeans, particularly in
connection with production problems, at this institution the
study of the utilization of soybeans for human foods.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Dean, College of
Agriculture, Univ. of Illinois.
3417. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1937. Oils and oilseeds: Manchurian
soybean situation. 35(26):459. Dec. 24.
• Summary: Tables show: (1) Manchuria: Soybean exports,
crop years, October to September, 1935-36 and 1936-37. For
the two years the amounts were (in short tons): [Soy] beans
2,048,000 and 2,197,000. [Soy] bean cake and meal 966,000
and 862,000. [Soy] bean oil 82,000 and 72,000. Source:
Manchoukuo Monthly Foreign Trade Returns.
(2) Manchuria: Price per pound of soybeans, bean oil,
and bean cake, Oct. 1936 (average), 28 Sept. 1937, and 30
Oct. 1937.
3418. Adams, J.E.; Boggs, H.M.; Roller, E.M. 1937. Effect
of fertilizers on composition of soybean hay and seed and
of crop management on carbon, nitrogen, and reaction of
Norfolk sand. USDA Technical Bulletin No. 586. 35 p. Dec.
[32 ref]
• Summary: “Introduction: Results of fertilizer experiments
with Biloxi soybeans reported in this bulletin were secured
at the Sandhill Experiment Station, a branch of the South

Carolina Agricultural Experiment Station, near Columbia,
S.C. this part of a general study of green-manure and
fertilizer problems on the soils of this section.”
“The largest yields of soybean hay, seed, and oil have
been obtained by the use of fertilizers containing nitrogen,
phosphoric acid, and potash in the approximate ratio of
1:3:1 (3-9-3 analysis).” Address: 1. Assoc. soil technologist;
2-3. Asst. chemists. All: Div. of Soil Fertility Investigaions,
Bureau of Plant Industry.
3419. Bickford, W.G.; Dollear, F.G.; Markley, K.S. 1937.
The effect of hydroxyl groups on the apparent diene values
of vegetable oils and fats (Letter to the editor). J. of the
American Chemical Society 59(12):2744-45. Dec.
• Summary: “Sir: In a letter to the editor of Chemistry
and Industry, 56, 937 (1937), entitled, ‘Maleic Anhydride
Value or Diene Value,’ R.J. Bruce and P.G. Denley called
attention to certain anomalous results which they obtained
on determining the M.A.V. of oxidized linseed, perilla, and
soybean oils. They state ‘It occurred to us that the M.A.V.
might not be solely indicative of conjugated double bonds,
but that it might include any maleic anhydride that entered
into combination with hydroxyl groups already in the oil or
formed during oxidation.’” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3420. Hibbard, Aubrey D. 1937. Photoperiodism and
enzyme activity in the soybean plant. PhD thesis, University
of Missouri. 48 p. In: Doctoral Dissertations Accepted by
American Universities, 1937. Also published as Missouri
Agric. Exp. Station, Research Bulletin No. 271. Dec. 1937.
48 p. [49 ref]
• Summary: “The object of this investigation was to
determine the activity of some common oxidizing and
hydrolyzing enzymes in a typical short-day [soybean]
plant growing under the conditions of long and short
photoperiods.”
“Changes in the activity of the enzymes, catalase,
peroxidase, invertase, amylase, and reductase were followed
in soybean (variety Biloxi) plants when grown under a
7-hour day (favorable to reproductive growth) and a 14hour day (favorable to vegetative growth) from germination
until the plants under the shorter light period had produced
flowers.
“The activities of most of the enzymes studied were
depressed in the beginning under the short-day treatment.
Later, there was an increase under this treatment which
continued as long as the plants were exposed to day-light
periods of different lengths.”
In the leaves of short-day soybean plants, the catalase
activity is first inhibited. It begins to increase about the tenth
day, becomes equal to the long-day plants near the 18th day,
and is increasingly greater thereafter. Catalase activity in the
tip of the short-day plant is inhibited from the first.
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Peroxidase is more active in both the tips and the leaves
of the short-day plants. The difference, while small at first,
steadily increases as the treatments are continued.
Invertase shows a tendency to increase in the short-day
plants similar to the trend exhibited by peroxidase. In the
soybean plant amylase is unaffected by the lengths of the
photoperiod used in this study.
Reductase was partially inhibited by the short-day,
but showed no definite change as the plants responded to
photoperiod. Address: Univ. of Missouri, Columbia, MO.
3421. Wisconsin Agricultural Experiment Station, Bulletin.
1937. What’s new in farm science. No. 439. 96 p. Dec. See
p. 8, 21-22, 56. [3 ref]
• Summary: This bulletin contains many separate farm
science items based on original research in Wisconsin. Three
of them are related to soybeans.
Page 8: “Soybean oil prevents one type of
chick paralysis.” “A form of chick paralysis called
encephalomalacia has been troublesome in some poultry
flocks, particularly in the eastern part of the United States. It
comes on suddenly, often producing severe paralysis in birds
that looked normal a few hours before.”
“This disease is brought on by lack of some unknown
nutritive factor in the ration. That soybean oil furnishes
excellent protection against the disorder has been shown in
studies by A.I. Coombes, C.A. Elvehjem, P.H. Phillips, and
E.B. Hart (Agr. Chemistry). These workers have not found
cottonseed oil to be beneficial.”
Pages 21-22. “Oven roasting of soybeans improves their
food value.” “In the Orient, soybeans have served as human
food for thousands of years. Quite recently they have come
into popularity for the same purpose in this country.
“The principal advantages of soybeans are these: they
may be an economical food; they are of value in diets of
diabetic patients, because they contain little sugar, they may
be consumed by persons who are sensitive to wheat flour;
soybean milk is useful for some infants who cannot take
ordinary milk; they are less fattening than most foods; and
when roasted they have a flavor (like that of peanuts) which
lends variety to everyday menus.
“Because soybeans have good possibilities in home
cookery, the Home Economics department at this Station
has conducted research on this subject for a decade, and two
years ago published a circular of recipes entitled Soybean
Dishes New and Old. One question that has remained
something of a puzzle up to the present time is what effect
oven roasting has on the nutritive value of soybeans. It is
agreed that the proteins in raw soybeans are not well utilized,
and that boiling or autoclaving makes them more nutritious;
but reports have been conflicting regarding the effects of
various degrees of dry heat.
“As the result of trials conducted by Home Economics
workers at this Station during the past year, it appears that

roasting at 300ºF. for 30 minutes has even more beneficial
effects than autoclaving at 17 lbs. pressure for 90 minutes.
The investigation was made by Helen Parsons, Doris
Johnson, Abby Marlatt, and Violet Rohrer.
“The effects of various treatments on soybeans were
measured by recording the growth of rats on rations
containing 18% protein from Manchu soybeans under these
conditions: (1) raw; (2) roasted dry in a gas oven, and (3)
in an electric oven; and (4) autoclaved. In order that the
experimental animals would be comparable, male litter mates
were distributed throughout the four group All lots were
given the same amount of feed.
“It was learned that while autoclaved soybeans brought
about 30% better growth than raw beans, those roasted in gas
and electric ovens effected 45% better growth.
“These trials have indicated that heat treatment, in
spite of its proven beneficial effect in making the proteins
digestible, has one disadvantage in that it destroys part of
the vitamin B1 in soybeans. Further studies are now under
way to learn how roasting in gas and electric ovens compares
with autoclaving in the rate at which these methods bring
about destruction of the vitamin.”
Page 56: “Do soybean nodules show whether the
bacteria are effective?” “Good strains of soybean bacteria
tend to produce a relatively small number of large nodules on
or near the tap root, just below the soil surface.
“On the other hand, a poor strain of bacteria has been
found to produce many small nodules over the entire root
system.
“Strangely enough, not only the number, but the total
weight and volume of nodules resulting from a poor strain
were greater than was the case with an effective type of
bacteria.
“These findings by E.W. Ruf and W.B. Sarles (Agr.
Bacteriology) may be of help in determining by inspection
whether soybean plants are infected with bacteria that are
fully effective in taking nitrogen from the air.
“Years ago it was thought that if legume plants had
nodules of any kind on their roots, then they were performing
satisfactorily their task of soil-building. This idea has now
been exploded by the finding that a great many nodule
forming strains of bacteria are not of much help, hence it is
important to select good strains for inoculation purposes.”
Address: Madison, Wisconsin.
3422. Coombes, A.I.; Elvehjem, C.A.; Phillips, P.H.; Hart,
E.B. 1937. Soybean oil prevents one type of chick paralysis.
Wisconsin Agricultural Experiment Station, Bulletin No. 439.
p. 8. [1 ref]
3423. Bailey, C.F. 1937. Dominion Experimental Station,
Fredericton, N.B. [New Brunswick]: Results of experiments
1931-1936 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
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Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 38-40.
• Summary: In the section on forage crops, the subsection
titled “Annual Hays” (p. 38-39) notes that 90 lb of Mandarin
soybeans yielded 2.02 tons/acre of hay and 90 lb of
Wisconsin Black soybeans yielded 2.01 tons of hay. These
soybeans were tested for 3 years, from 1934 to 1936. “The
yields were not as large as those from either oats alone,
the oat mixtures, or the millets. The hay, however, was of
superior quality, as it had a high percentage of protein. By
using straddles, this crop was readily made into hay... Oats,
oat mixtures and soybeans were sown with an ordinary grain
drill.”
The next subsection, titled “Soybean,” states: “While
the widespread interest shown by farmers in New Brunswick
in the soybean is largely due to the good results obtained
in other provinces of Canada, and the United States, where
the growing season is longer, results obtained at this station
indicate that fair yields can be obtained in this section of
New Brunswick. When the high percentage of protein in the
soybean is taken into consideration, the possibilities of this
crop seem well worthy of consideration.
“Early maturing soybeans have ripened satisfactorily
every year. Medium early varieties usually ripen seed and
they have produced the largest yields in favourable seasons...
The late maturing varieties such as Manchu, Disco and
O.A.C. 211 have not been suitable as a seed crop even in
favourable years.
“For the three years 1933, 1934 and 1935, Manchu
(Hudson) and Mandarin, two medium early varieties,
yielded an average of 26.61 and 26.6 bushels seed per
acre respectively. In the same period Wisconsin Black and
Manitoba Brown, two early varieties, yielded 24.69 and
23.11 bushels per acre respectively...
“Manitoba Brown, which is the earliest variety tested,
required 117 days to mature in 1933 and 1934, and 130 days
in 1935. Also discusses varietal tests in 1935 and 1936, effect
of inoculation on yield, effect of superphosphate on maturity,
and the use of soybeans for hay.
Note: This document contains the earliest date seen for
soybeans in New Brunswick, or the cultivation of soybeans
in New Brunswick (1933). The source of these soybeans was
probably other research stations in Canada. Address: B.S.A.,
Superintendent (of this station).
3424. Becker, Joseph A.; Froehlich, Paul; Hendrickson,
Roy F.; et al. comps. 1937. Agricultural statistics 1937.
Washington, DC: U.S. Government Printing Office. 486 p.
Index. 24 cm. For soybeans and soy products see p. 218-220.
• Summary: This volume presents information formerly
published [until 1935] in the statistical section of the
Yearbook of Agriculture” (p. 1).
Page 218: Table 290. Soybeans: Acreage, yield,
production, and season average price per bushel received by

producers, by States, average 1928-32, and annual 1935 and
1936.
Page 218: Table 291. Soybeans: Production in specified
countries, 1924-25 to 1935-36 (in 1,000 bushels). The
countries are: United States, Manchuria, Chosen (Korea),
Japan, Netherland India (later Indonesia). Note: Data from
Manchuria are reports from the South Manchuria Railway
and do not include the large production of China proper.
Manchuria is by far the biggest soybean producer in 1936,
with 155.424 million bu produced. U.S. production increased
from 4.947 million bu in 1924 to 44.378 million bu in 1935.
Page 219: Table 291. Soybeans: Average price per
bushel received by producers, United States, 1926-27 to
1936-37. The weighted average price ranged from a low of
$0.48 in 1931-32 to a high of $2.00 in 1926-27.
Page 219: Table 203. Soybeans for seed: Average
wholesale selling price per bushel at Baltimore [Maryland]
and St. Louis, Missouri, 1926-1925. The price in St. Louis
ranged from a low of $0.94 in 1933 to a high of $2.66 in
1929.
Page 220: Table 294. Soybeans crushed and crude oil
produced by quarters, 1926-27 to 1935-36 (in 1,000 pounds).
The total soybeans crushed increased from 335,000 bu in
1926-27 to 25,181,000 bu in 1935-36. The total soybean oil
produced rose from 2.650 million lb in 1926-27 to 208.964
million lb in 1935-36.
Page 220: Table 295. Soybean oil, domestic crude:
Average price per pound, in drums, New York, by months,
1929-30 to 1936-37.
Page 221: Table 296. Soybeans and Soybeans and
soybean oil: International trade (principal importing and
exporting countries), average 1925-29, annual 1933-35.
Page 225: Table 394. Hay, tame by kinds: Acreage
and production, United States, 1919-1936. Note: Soybean,
cowpea, and peanut vine hay are group together. Their total
acreage rose from 2.332 million acres in 1929 to a peak of
8.027 million acres in 1934, falling to 6.829 million acres
in 1936. Their total production rose from 2.078 million
short tons (1 short ton = 2,000 lb) in 1929 to a peak of 7.788
million short tons in 1935, falling to 5.411 million short tons
in 1936 (preliminary).
Page 265: Table 471. Imports of principal agricultural
products into the United States by countries, 1928-29 to
1935-36. Soybeans were imported from China, Japan,
Kwantung, Germany, other countries, and total. The total
decreased (because of the Smoot-Hawley Tariff Act of 1930)
from 76,366 tons in 1928-29 to 18,277 tons in 1935-36.
Page 368: Table 471 continued. Soybean oil was
imported from Kwantung, China, Japan, other countries, and
total. The total decreased from 17.172 million lb in 1928-29
to 11.284 million pounds in 1935-36 (because of SmootHawley).
Page 371. Table 472. Oil cake and oil-cake meal:
International trade, average 1925-29, annual 1933-35. The
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main cakes are from cottonseed, flaxseed, peanuts, corn,
etc. Soybean cake is not included in this table. The principal
exporting countries in 1925-29 were the USA, USSR, and
British India. The principal importing country in 1925-29
was Germany (by far).
Page 372: Table 473. Vegetable oils: Exports from the
United States, 1909-10 to 1935-36. The main vegetable
oil exported (by far) in 1909-10 was cottonseed oil at 223
million lb. but by 1935-26 it had been reduced to a trickle,
3.5 million lb. Soybean oil was first exported in 1919-20
when 67.7 million lb were exported. This decreased to 4.4
million lb in 1935-36.
Page 372: Table 474. Vegetable oils: imports into the
United States, 1909-10 to 1935-36. Statistics for soybean oil
imports started in 1911-12 with 28.021 million lb, increasing
to a peak for 336.825 million lb in 1917-18 (during World
War I), then decreasing to 11.284 million lb in 1935-26.
Soybeans are also mentioned on pages 378 (farm
business and related statistics. Crop and livestock summary:
Acreage, production, numbers and value, average 192832, and annual 1935 and 1936), 381 (total acreage an total
farm value of principal crops, by States, 1935 and 1936.
Note: Soybeans are not separated out from the many crops
grown, Illinois and Iowa have the largest farm value in
1936: 368 and 363 million dollars respectively). 382 (gross
income from farm production, USA, by commodities, 1934
and 1935). Address: U.S. Dep. of Agriculture, Yearbook
Statistical Committee, Washington, DC.
3425. Clark, J.A. 1937. Experimental Station, Charlottetown,
P.E.I. [Prince Edward Island]: Results of experiments
1932-36 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 31-32.
• Summary: Soybeans are discussed in the section titled
“Forage Crops.” “Soybeans and millet: Soybeans have been
grown experimentally to determine their usefulness as a seed
and hay crop. As these experiments have been conducted
for the past few years only, definite conclusions cannot be
drawn.
“A number of the varieties tested have never matured
owing to the shortness of the growing season. Manitoba
Brown and Wisconsin Black have matured every year, with
yields of ripe beans varying from 10 to 21 bushels and 13 to
23 bushels per acre respectively. The yields were governed
chiefly by the season and the fertility of the land. When cut
before maturity, Manitoba Brown gave a yield of 4 to 6 tons
of green material per acre, and Wisconsin Black, 6 to 8 tons.
Mandarin matured seed in 1934 with a yield of 22 bushels
per acre, and over a four-year period produced from 7 to 10
tons of green material per acre. In rod row trials, Manchu
(Hudson) and O.A.C. 211 gave a larger green yield than
Mandarin. In 1936, a field crop of Mandarin, O.A.C. 211

and Manchu (Hudson), seeded May 23, in rows 28 inches
apart, were ensiled with the field crop of corn. The yields
of soybeans were 9 tons, 1,882 pounds, 14 tons, 1,603
pounds, and 14 tons per acre respectively.” Address: D.Sc.,
Superintendent (of this station).
3426. Descartes de Garcia Paula, Ruben. 1937. A soja
como materia prima para industria [The soybean as a raw
material for industry]. Rio de Janeiro, Brazil: Instituto
Nacional de Technologia (Ministerio do Trabalho, Industria e
Commercio). 21 p. 24 cm. [4 ref. Por; fre]
• Summary: Contents: Introduction. Names of the soybean in
different languages. Table showing production of soybeans
in leading countries: Manchuria, China, Japan and Korea,
United States, Russia, Netherlands Indies. Chemical
composition of soybeans in China and Japan, Russia,
Hungary, England, and USA (tables {p. 9-11} showing
chemical composition, based on research in USA and
Brazil); for each variety is given the percentage composition
of water, oil, protein (proteinas), carbohydrates, cellulose,
and ash. Analyses of 7 soybean varieties (made in the USA
by USDA): Austin, Ito San, Kingston, Mammoth, Guelph,
Medium Yellow, Samarow. Analysis of 11 varieties grown in
Sao Paulo, Brazil: Peking, Wilson Five, Minsoy, Dunfield,
Mandarin, Haberlandt, Virginia, Habaro, Dixie, Mammoth
Yellow. Analysis of 6 varieties grown in Parana (Aksarben,
Edano, Hermann, Mammoth Yellow, Mammoth Brown).
Brief studies of the chief soybean products: oil (oleo),
cake (torta, residuo proveniente da extracçao do oleo), flour
(farinha de soja), lecithin (lecithina), and casein (caseina
de soja). List of potential industrial products. List of food
products. French summary.
Highlights the importance of the soybean in the general
economy and especially as a raw material for industry. The
possibilities of the crop for Brazil are considered.
Note 1. This is the earliest Portuguese-language
document seen (Sept. 2016) that mentions soy oil, which it
calls oleo.
Note 2. This is the earliest Portuguese-language
document seen (Jan. 2016) that uses the term caseina de soja
or the word proteinas to refer to protein in connection with
soybeans.
Note 3. This is the earliest Portuguese-language
document seen (Feb. 2016) that mentions lecithin in
connection with soybeans.
Note 4. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the word torta to refer
to soybean cake. Address: Rio de Janeiro, Brazil.
3427. McClary, J.A. 1937. Experimental Station,
Lennoxville, P.Q. [Quebec]: Results of experiments 19311935. In: 1937. Experimental Farms Reports 1930-1938,
Branch Farm Reports (Eastern Edition). Ottawa, Canada:
Canada Department of Agriculture, Dominion Experimental
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Farms. See p. 23-24.
• Summary: In the section titled “Forage Plants” there is a
subsection titled “Soybeans.” “The first experiments with
soybeans at this station were conducted in 1924 and 1925.
At that time the varieties of which seed was readily available
were rather late in maturing, and, in the climate of this
district, were of value only as a source of forage...
“With the introduction of early high-yielding varieties,
of which the seed can be ripened in the average season at
Lennoxville, experiments with soybeans were started in
1933. Results in the growing of the crop for hay were again
unsatisfactory, but for grain or seed production excellent
crops have been obtained.
“Under average conditions and with suitable varieties
it would seem that yields of from 20 to 25 bushels may be
expected in a normal season. Moreover, as the grain is an
excellent high protein feed, and as the crop is suitable on a
wide range of soil types, it is one that farmers throughout the
district served by this station could grow to advantage.
“Variety Tests.–Of 4 varieties that have been tested for
seed production, 3 have consistently ripened satisfactory
crops. Manitoba Brown, which is the earliest, ripens usually
about the 1st of September. The plants are about 18 inches
high and seed is of a dark brown colour. Its average yield for
the past 3 years was 24.67 bushels per acre.”
Wisconsin Black has given a 3-year average yield of
29.40 bushels/acre and Mandarin has given an average
yield of 28.03 bu/acre. “Of the 3 varieties, Mandarin is the
most desirable, in that the seed is of value commercially
for processing as well as for feeding purposes. It is too late,
however, for average conditions throughout this district.”
Dates of seeding are also discussed. Address: Superintendent
(of this station).
3428. Mendez, Ferdinand. 1937. Annual report of the
assistant agronomist for the fiscal year 1935-36. Puerto Rico
Agricultural Experiment Station, Annual Report. p. 82-84.
For the fiscal year 1935-36.
• Summary: The first section, titled “Preliminary tests with
soybeans” notes that 9 soybean varieties were planted on
the station grounds [at Rio Piedras]. Eight of these “were
supplied by the Bureau of Plant Industry, U.S.D.A., thru the
Office of Extension Service of the College of Agriculture and
Mechanic Arts, and the P.R. Agricultural Experiment Station
at Mayagüez [Mayaguez]. They were the following:” Hahto,
Rokusun, Higan Mame, Cha Mame, Yellow Mammoth,
Easycook 17, Haberlandt, and Illini.
“Except for the yellow Mammoth, which is used for
industrial purposes, the others are edible varieties used
mostly for human food. The other variety, Otootan, used
for hay, was received from the station at Santiago de Las
Vegas, Cuba. Details of germination, growth, height,
time of blooming, pod forming and filling, harvesting,
shattering, disease, and insect pests are given. Eight positive

conclusions are given.
The 2nd section, “Cooking tests,” states: “Dry seed of
the edible varieties tested was sent to the office of the Home
Demonstration Work of the Agriculture Extension Service
of the University of Puerto Rico to study their culinary
qualities.” A report concluded: “The varieties Hahto and
Yellow Mammoth are the ones which taste best.” Address:
B.S., Asst. Agronomist, Div. of Phytotechnics, Univ. of
Puerto Rico, Rio Piedras.
3429. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans. Yearbook of Agriculture (USDA) p. 1154-89. For
the year 1937. [67 ref]
• Summary: Contents: History of the soybean. World
distribution and production. Utilization of the soybean
(with chart). Improvement of soybean varieties. Methods
in breeding: Natural and artificial crossing, mutations.
Inheritance studies and cytology: Plant characters (flower,
stem, pubescence, and foliage; height of plant and maturity;
pod-bearing habit and pod characters; sterility, growth habit),
seed characters (color of seed coat, hilum, and cotyledon;
other seed characters), yield of seed. Disease resistance.
Identification of genes and chromosomes. Selected
references on genetics of the soybean. Appendix: 1. Workers
identified with soybean improvement: United States, foreign
countries. 2. List of soybean genes (table). 3. Linkage of
soybean characters (table). 4. Soybean varieties: Origin and
varietal characteristics (table listing 101 named soybean
varieties; for each is given the place and date of introduction
or origin, days to mature, flower color, pubescence color, and
seed characters {coat color, germ color, hilum color, seeds
per pod, seeds per pound}, uses {dry-edible beans, forage,
green-vegetable beans, grain}).
The section titled “History of the Soybean” states: “The
early history of the soybean is lost in obscurity. Ancient
Chinese literature, however, reveals, that it was extensively
cultivated and highly valued as a food for centuries before
written records were kept. It was one of the grains planted
by Hou Tsi, a god of agriculture. The first record of the plant
is contained in a materia medica describing the plants of
China, written by Emperor Sheng Nung [sic, Shen Nung] in
2838 B.C. The crop is repeatedly mentioned in later records
and it was considered the most important cultivated legume
and one of the five sacred grains essential to the existence of
Chinese civilization. Seed of the plant was sown yearly with
great ceremony by the Emperors of China, and poets extolled
its virtues. The records of methods of culture, varieties for
different purposes, and numerous uses indicate that the
soybean was perhaps one of the oldest crops grown by man.”
Note 1. This is the earliest English-language document
seen (Nov. 2013) which states that: (1) The soybean was
one of the “five sacred grains.” (2) “The early history of the
soybean is lost in obscurity.” (3) The soybean was planted
at an early date by “Hou Tsi, a god of agriculture.” (4)
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The “soybean was perhaps one of the oldest crops grown
by man.” It is also the earliest document seen (May 2014)
in which William Morse mentions the mythical Chinese
emperor “Sheng Nung” in connection with soybeans.
More broadly, this entire story linking Shen Nung with
the earliest written record of the soybean, is completely
incorrect. Yet because the story was written by Morse (highly
regarded as America’s leading authority on the soybean) in
a USDA publication, it has unfortunately been repeated, and
this source cited, again and again down to the present day
(see Hymowitz 1970; Hymowitz and Shurtleff 2005).
Note 2. This is the earliest English-language document
seen (May 2014) in which the emperor’s name is spelled
“Sheng Nung.”
Note 3. This is the earliest document seen (July 2007)
in which William Morse tries to write an early history of
the soybean in China. Unfortunately, he does not cite his
sources.
The section titled “Improvement of soybean varieties”
states: “In the United States, more than 50 percent of the
acreage devoted to soybeans is used for forage and pasture;
breeding work, therefore, has tended largely toward the
development of varieties for hay, silage, and pasture. The
development of such varieties as Virginia, Laredo, Otootan,
Wisconsin Black, Manchu, Wilson-Five, Kingwa, Peking,
and Ebony by selection from introductions has been the
principal factor in the increased use and acreage.
“Beginning with 1929, the use of soybean seed by oil
mills has led to a demand for yellow-seeded varieties of high
oil content. Agronomists and plant breeders have attempted
to meet this demand by making large numbers of selections
from foreign introductions and locally grown varieties
and by analyzing these for oil content. This has brought
about the development of several superior oil varieties and
has resulted in a large increase in production of beans for
milling purposes. The most popular of these varieties are
Illini, Dunfield, Mukden, Mandell, Scioto, Mansoy, Manchu,
Mamredo, Delsta, and Mandarin. Results of analyses with
more than 1,000 selections and varieties have shown a range
of from 12 to 26 percent in oil content. From studies of the
oil content of varieties grown in a given locality, it seems
possible, from the breeding standpoint, to produce varieties
high or low in oil, at least within the known ranges of
variation exhibited by common varieties.” (p. 1161-62).
Soybean varieties that have excellent flavor and become
soft in less than 2 hours of cooking include Easycook,
Bansei, Rokusun, Jogun, Chusei, and Sousei. These are
“now in the hands of growers and seedsmen. Experiments
by commercial firms have shown that these varieties are
superior to commercial varieties for the manufacture of food
products, such as bean flour, roasted beans, bean milk, and
bean curd [tofu].
“In Japan, certain varieties of soybeans were found that
were used solely as green shelled beans. Ranging in maturity

from 75 to 170 days, many of these introductions, and
selections from them, have been found especially promising
for the various sections of the United States. The vegetable
soybean offers an excellent food of high nutritional value,
especially in the fall when other green beans are lacking
and in sections where the Mexican bean beetle prohibits the
growing of garden beans. As a result of selection, cooking
tests, and adaptation studies, eight green vegetable varieties–
Hahto, Kura, Kanro, Hokkaido, Higan, Chusei, Sousei,
and Jogun–have been introduced in various sections of the
country” (p. 1163).
Photos show: (1) “The late Charles Vancouver Piper,
agronomist, United States Department of Agriculture, 190226. Pioneer in the introduction and development of soybean
varieties for United States conditions.” (2) “Storage yard of a
Chinese grain merchant near Kungchuling, Manchuria. More
than 80 osier bins, each holding four cartloads of soybeans,
were in this yard.” (3) A Manchurian farmer and how he
harvests, threshes and cleans soybeans by methods learned
from his ancestors; comparison with modern U.S. machine
harvesting. (4) “Millions of soybean oil cakes are stored
in warehouses in Manchuria awaiting shipment to Japan,
Chosen, China, and the East Indies, where they are used
for fertilizing purposes and for cattle feed.” A person looks
up at the towering stacks. (5) Coolies loading large sacks
of soybeans on a freighter for shipment to the oil mills of
Europe. One man has hoisted a huge sack onto his back. (6)
Five Manchurian farmers who have been awarded certificates
and prizes for producing high-quality soybeans. (7) Twenty
seeds of a natural soybean hybrid showing peculiar types
of coloration. (8) Illustration (line drawing) of a soybean
flower and its parts enlarged. Front view, side view, parts of
the corolla (standard, wing, one of the keel petals), stamens,
pistil. (9) A. Stems and pods of fasciated soybean plants; B.
Determinate pod-bearing type; C. Indeterminate pod-bearing
type. 10. Chromosome chart showing four groups of linked
genes in soybeans.
A table (p. 1157) shows: “Increase in production
of soybeans over an 11-year period, 1924-25 to 193536, inclusive, in the principal producing countries of the
world” (Manchuria, Chosen [Korea], Japan, United States,
Netherland India).
Soybean seed size (p. 1177): “The range in size of
soybean seed varies according to the variety, each variety
having its own typical seed size. Varieties and introductions
tested at the Arlington Experiment Farm ranged in average
weight of 100 seeds from about 4 grams for the smallest
to about 40 grams for the largest.” Address: 1. Senior
Agronomist; 2. Assoc. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry [USDA,
Washington, DC].
3430. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Appendix 1–Workers identified with soybean
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improvement in the United States and abroad (Document
part). Yearbook of Agriculture (USDA) p. 1154-89. For the
year 1937. See p. 1184-85.
• Summary: In the United States: (1) USDA Bureau of
Plant Industry, Division of Forage Crops and Diseases:
W.J. Morse, Washington, DC. W.M. Stuart, Jr., and C.H.
Brinkley, Arlington Experimental Farm, Arlington, Virginia.
J.L. Cartter, Urbana, Illinois. M.G. Weiss, Ames, Iowa.
J.L. Stephens, Tifton, Georgia. T.F. Akers, West Point,
Mississippi. R.E. Stitt, Statesville, North Carolina. H.A.
Schoth, Corvallis, Oregon.
(2) State agricultural experiment stations (32): Alabama,
Auburn: H.B. Tisdale. Arkansas, Fayetteville: C.K.
McClelland. Stuttgart: G.C. Banks. California, Berkeley:
W.W. Mackie. Colorado, Fort Collins: D.W. Robertson,
A. Kezer. Delaware, Newark: G.L. Schuster. Florida,
Gainesville: G.E. Ritchey. Belle Glade: A. Daane. Quincy:
J.D. Warner. Georgia, Athens: J.R. Fain. Experiment: R.P.
Bledsoe. Illinois, Urbana: C.M. Woodworth, W.L. Burlison,
J.C. Hackleman, L.F. Williams. Indiana, La Fayette: G.H.
Cutler, R.R. Mulvey, K.E. Beeson, A.H. Probst. Iowa, Ames:
H.D. Hughes, J.B. Wentz. Kansas, Manhattan: J.W. Zahnley.
Kentucky, Lexington: E.J. Kinney. Louisiana, Baton Rouge:
J.P. Gray. Maryland, College Park: J.E. Metzger, R.G.
Rothgeb. Michigan, East Lansing: C.R. Megee. Minnesota,
St. Paul: A.C. Arny, W.M. Myers.
Mississippi, State College: W.R. Perkins, J.F. O’Kelly.
Stoneville: H.A. York. Poplarville: J.C. Robert. Missouri,
Columbia: W.C. Etheridge, C.A. Helm, B.M. King.
New Hampshire, Durham: F.S. Prince. New Jersey, New
Brunswick: H.B. Sprague. New York, Ithaca: R.G. Wiggans.
North Carolina, Raleigh: C.B. Williams, R.L. Lovvorn. North
Dakota, Fargo: A.F. Yeager. Ohio, Columbus: J.B. Park, P.
Preston. Wooster: L.E. Thatcher. Oklahoma, Stillwater: B.F.
Kiltz. Pennsylvania, State College: C.F. Noll, C.E. Myers.
South Carolina, Florence: E.E. Hall. Tennessee, Knoxville:
H.P. Ogden. Texas, College Station: E.B. Reynolds. Virginia,
Blacksburg: M.S. Kipps. Williamsburg: R.P. Cocke. West
Virginia, Morgantown: J.A. Rigney. Wisconsin, Green Bay:
E.J. Delwiche. Madison: G.M. Briggs, B.D. Leith.
Foreign countries (6):
Australia (4): Department of Agriculture, New South
Wales: Glenn Innes, S.L. Macindoe. Traftor: W.H. Darragh.
Richmond: N.S. Shirlow. Sydney: H. Wenholz.
Canada (3, all in Ontario province): Central
Experimental Farm, Ottawa: F. Dimmock. Dominion
Experiment Station, Harrow: C.W. Owen. Agricultural
College, Guelph: O. McConkey.
England (1): Royal Botanic Gardens, London: J.L.
North.
Germany (3): Kaiser Wilhelm Institute, Manchberg: W.
Rudorf. Südd. Soya-Institut, München: K. Baumeister. SoyaInstitut, Mannheim: L. [Lene] Mueller.
Japan (Incl. Chosen/Korea) (6 stations): Imperial

Agricultural Experiment Station, Tokyo: H. Terao. Hokkaido
Imperial Agricultural Experiment Station, Kotoni: V. Fujine
and T. Hoshino. Saitama Agricultural Experiment Station,
Ageo: T. Hasegawa. Central Agricultural Experiment Station,
Suigen (Chosen [Korea]): I. Nagai. Central Agricultural
Experiment Branch Station, Shariin (Chosen [Korea]): Y.
Takahashi. Akita Agricultural Experiment Station, Akita: K.
Adachi.
Manchuria (6 workers at 3 South Manchuria Railway
Agricultural Experiment Stations). Kungchuling: Y.
Nakamoto, S. Tsuda, M. Ishikawa, and K. Adachi.
Hsiungyocheng: K. Hisatake. Kaiyuan: S. Kofuku. Address:
1. Senior Agronomist; 2. Assoc. Agronomist. Both: Div.
of Forage Crops and Diseases, Bureau of Plant Industry
[USDA, Washington, DC].
3431. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Appendix–Table 4. Soybean varieties: Origin
and varietal characteristics (Document part). Yearbook of
Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1187-89.
• Summary: This table lists 101 named soybean varieties;
for each is given the place and date of introduction or origin,
days to mature, flower color (pink or white), pubescence
color (gray or tawny), and seed characters (coat color {black,
black (dull), brown, green, olive yellow, straw yellow, plus
combinations such as black and brown}, germ color {green,
yellow}, hilum color {black, brown, pale to brown, yellow,
yellow to brown}, seeds per pod {2-3 or 2-3-4}, seeds
per pound {ranges from 1232 for Hokkaido to 9950 for
Barchet}), uses (dry-edible beans, forage, green-vegetable
beans, grain).
For example, the first variety listed is Agate. Origin:
Introduction, from Japan. Year: 1929. Days to mature: 90.
Flower color: Purple white. Pubescence color: Tawny. Seed
coat color: Straw yellow + brown. Germ color: Yellow.
Hilum color: Brown. Seeds per pod: 2-3. Seeds per pound:
2816. Use: Green vegetable beans.
The following varieties are listed alphabetically. All
varieties are introductions from East Asia unless otherwise
noted. (* = green vegetable; ** = dry edible): Agate*,
A.K., Aksarben, Arlington, Arksoy, Avoyelles (Selection
by Gray, Louisiana, 1932), Bansei*, Barchet, Biloxi,
Black Eyebrow, Cayuga, Chame*, Chernie, Chestnut
(Selection by Arlington Experiment Farm, 1907), Chiquita,
Chusei*, Columbia, Creole, Delnoshat (Selection by York,
Mississippi, 1925), Delsta (Selection by York, Mississippi,
1925), Dixie (Selection by Arlington Experiment Farm,
1914), Dunfield, Easycook**, Ebony, Elton, Fuji**,
George Washington (Selection by Clapp, Virginia, 1921),
Georgian, Goku*, Habaro, Haberlandt**, Hahto*, Hakote*,
Harbinsoy (Selection by Arlington Experiment Farm,
1922), Hayseed, Herman (Selection by Herman, North
Carolina, 1915), Higan*, Hiro*, Hokkaido*, Hollybrook

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1280
(Selection by Wood, Virginia, 1902), Hongkong, Hoosier,
Hurrelbrink (Selection by Hurrelbrink, Illinois, 1902), Illini
(Selection by Woodworth, Illinois, 1921), Ilsoy (Selection
by Smith, Illinois, 1913), Ito San, Jogun*, Kanro*, Kingwa
(Selection by Garber, West Virginia, 1921), Kura*, Laredo,
Lexington (Selection by Arlington Experiment Farm,
1907), Mammoth Brown (Selection, North Carolina, date
unknown), Mammoth Yellow, Mamredo (Selection by York,
Mississippi, 1925), Manchu, Mandarin, Mandell (Selection
by Cutler, Indiana, 1926), Mansoy (Selection by Arlington
Experiment Farm, 1915), Medium Green, Merko, Midwest,
Mikado (Selection by Parsons, Indiana, 1905), Minsoy
(Introduction, from France, 1910), Monetta, Morse, Mukden
(Selection by Arlington Experiment Farm, 1920), Nanda*,
Nanking, Norredo (Selection by unknown person, date
unknown), Ogemaw (Selection by Evans, Michigan, 1902),
Old Dominican, Oloxi (black seeded; Cross by Wilds, South
Carolina, date unknown), Osaya*, Otootan, Ozark, Palmetto,
Pee Dee (black seeded; Cross by Wilds, South Carolina,
date unknown), Peking (Selection by Arlington Experiment
Farm, 1907), Pine Dell Perfection (Selection by Grisenauer,
Virginia, date unknown), Pinpu, Rokusun*, Sato*, Scioto
(Selection by Park, Ohio, 1925), Shiro*, Sooty (Selection
by Arlington Experiment Farm, 1907), Sousei*, Southern
Prolific, Soysota (Introduction, from Italy, 1910), Suru**,
Tarheel Black, Toku**, Tokyo**, Virginia (Selection by
Arlington Experiment Farm, 1907), Waseda* (Selection by
Arlington Experiment Farm, 1907), White Biloxi (Selection
by York, Mississippi, 1925), Wilson, Wilson-Five (Selection
by Arlington Experiment Farm, 1912), Wisconsin Black
(Selection by Wisconsin Experiment Station, 1898), Yelredo
(Cross by Wilds, South Carolina, date unknown), Yokoten.
Note: This is the earliest document seen (June 2013) that
mentions the soybean varieties Agate, Oloxi, Pee Dee, or
Yelredo. It is also the earliest that describes the Haberlandt
as a “dry edible” soybean variety. Address: 1. Senior
Agronomist; 2. Assoc. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry [USDA,
Washington, DC].
3432. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: World distribution and production (Document
part). Yearbook of Agriculture (USDA) p. 1154-89. For the
year 1937. See p. 1156-57.
• Summary: “One of most striking agricultural developments
in the United States in recent times is the rapid rise of the
soybean. In 1907 there were 50,000 acres; in 1935, nearly
5,500,000. In 1920, seed production was 3,000,000 bushels;
in 1935, about 40,000,000. Remarkable progress has been
made in the last few years in developing food and industrial
uses. Soybean breeding to meet varied cultural, food, and
industrial needs is being conducted by the United States
Department of Agriculture and by experiment stations
in 32 States, and more than 10,000 introductions have

been made for study and experiment. In spite of extensive
investigations, the work of developing this versatile plant to
its fullest possibilities is still in its infancy.”
“The soybean is grown to a greater extent in Manchuria,
often called ‘The Land of Beans,’ than in any other country
in the world (fig. 2). It occupies about 25 percent of the total
cultivated area and is the cash crop of the Manchurian farmer
(fig. 3). Chosen [Korea] and Japan are large producers, and
south of China the soybean is cultivated more or less in
the Philippines, Siam [Thailand], Cochin China [southern
Vietnam], India and the East Indies.
“In the central part of the Union of Soviet Socialist
Republics the districts of the Don and the southwest are
said to be especially suited to the culture of this crop. In
Czechoslovakia, in 1935, commercial beans were produced
on a small scale. Rumania has also succeeded in growing
soybeans of high quality, and the production of the seed is
rapidly increasing. In other parts of the world, particularly
Germany, England, South Africa, British East Africa,
Algeria, Egypt, New South Wales, and New Zealand,
soybeans have been tried or are being grown in a small way.
“In the Western Hemisphere the production of
soybeans is concentrated chiefly in the Corn Belt region of
the United States. in 1920, 14 States produced 3,000,000
bushels of seed, the leading States being North Carolina,
Virginia, Alabama, Missouri, and Kentucky–North Carolina
producing about 55 % of the total. By 1931, seed production
had increased to nearly 15,500,000 bushels, with Illinois,
Indiana, North Carolina, and Missouri leading. In 1935,
about 40,000,000 bushels of seed were produced, of which
about 37,50,00 bushels (92 percent) were harvested in
Illinois, Indiana, Iowa, Missouri, and Ohio, the first three
States producing about 87 percent of the total. In Canada,
production is confined chiefly to the Province of Ontario,
where about 15,000 acres are being planted to this crop.”
Note: The Don is one of the major rivers of Russia.
It rises southeast of Moscow, and flows for a distance of
about 1,950 kilometers (1,220 miles) to the Sea of Azov,
which is just north of the Black Sea and which borders on
southeastern Ukraine. The main city on the river is Rostov
on Don, and its main tributary is the Donets.
In 1935 in Czechoslovakia soybeans were produced
commercially on a small scale.
Note: This is the earliest English-language document
seen (July 2014) that contains the term “Union of Soviet
Socialist Repeblics” in connection with soybeans–even
though the Soviet Union was formed on 30 Dec. 1922.
Address: 1. Senior Agronomist; 2. Assoc. Agronomist. Both:
Div. of Forage Crops and Diseases, Bureau of Plant Industry
[USDA, Washington, DC].
3433. Mumford, H.W. 1937. A year’s progress in solving
farm problems of Illinois. Illinois Agricultural Experiment
Station, Annual Report 49:1-331. For the year ended June 30,
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1936.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybeans
are soil improvers if properly handled (p. 29-30; “Rising
importance of the soybean in Illinois agriculture is indicated
by the fat that more than 1,500,000 acres are now grown
annually in the state.” Best results for soil improvement
are secured when the entire crop is plowed under as green
manure. “The soybean definitely improves the tilth of
the soil. This tendency to loosen the soil makes it easy to
prepare a seedbed). Long-time studies guide expansion in
soybean crop (p. 30-31). Breeding may advance soybean
crop still further (p. 31-33). Inoculation studies further
growing of legumes (p. 33). Shrinkage of hay studied to
improve handling methods (p. 47-48; includes soybean hay).
Search for new crops and new outlets is continued (p. 64-65;
“Studies on the utilization of soybean oil for paint purposes
have been continued during the past year with gratifying
results”).
Livestock investigations: Further tests needed to
evaluate protein supplements (p. 66-67; incl. old-process
soybean oil meal and tankage). Lespedeza and soybean hays
put same gain on steers (p. 82-83). Soybeans much poorer
than yellow corn in vitamin A (p. 83). Soybean oil meal
found good protein feed for chicks (p. 120-21).
Entomology investigations: Distillate, soybean oil aid in
coddling moth control (p. 159-60).
Agricultural economics investigations: Part of increased
soybean demand may be permanent (p. 188-91; A graph
{Fig. 32} shows net U.S. soybean imports and domestic
production {including the bean equivalent of oil} from 1912
to 1936. The period from 1915 to 1921–during World War
I–was an era of imports; the peak year was 1918. Domestic
soybean production is shown as starting in 1922. The first
soybean exports were in 1932.
A bar chart {Fig. 33} shows “Factory consumption of
soybean oil in the United States for various major purposes”
from 1929 to 1936 estimate. The consumption rose rapidly
after 1934. Edible products accounted for about 50% of
the total, followed by {2} Miscellaneous inedible products,
{3} Paint, varnish & printing ink, and {4} linoleum and
oilcloth). Abnormal conditions back of 1935 soybean
expansion (p. 191-92; The main two conditions were the
more general distribution of soybeans in Illinois and the
greater concentration in the heaviest producing areas). Costs
of production rising with better farm prices (p. 193-94; Table
43 shows the cost of producing eight selected crops–incl.
soybeans, harvested with a combine–in East-Central Illinois
in 1933 and 1934). Costs of harvesting with combines were
low in 1935 (p. 194-96. A table includes data on soybeans).
Crop adjustment by farming type area is studied (p. 197300). Smaller combines make satisfactory records in tests (p.
230-32). New methods of drying grain and hay are tested (p.
233-36).

Horticultural investigations: Spring-plowed green
manure may lower truck yields (p. 267-68).
Home economics investigations: Studies of soybeans
as human food are continued (p. 294-97. “Soybeans as
green vegetables offer great promise as a food.” “During
the current year the Department of Agronomy has grown
and the Department of Home Economics has tested ninetyfive varieties for palatability and other factors. Part of these
have been vegetable, or edible types, so called because
they are used as food in the orient; the remainder have been
field types, accepted as being valuable for forage, seed, and
industrial purposes.” The “vegetable types 81044-1, 81780,
85666, 87615, and Higan Mame, and the field type, Illini,”
all have superior properties for food use. “It was a pleasing
coincidence that the varieties which were considered most
palatable also gave very high yields in the field”).
Note: This is the earliest document seen (April 2013)
that clearly distinguishes between “vegetable, or edible
types” of soybeans and “field types.” Address: Dean and
Director of the Station, Urbana, Illinois.
3434. The J.C. Hackleman papers, 1937-1956 (Archival
collection). 1937. Urbana, Illinois: University of Illinois. 6-7
files. *
• Summary: Talk with Jacob Jones. 1998. April 11. The
School of Agriculture archives has taken over the old
horticulture building–so it is now all archives. This material
is classified as follows: Collection: Agricultural. Location:
Dean’s office. Box 5. Address: Urbana, Illinois.
3435. Towle, R.S. 1937. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report.
• Summary: Seed for short rows of 16 varieties, and for a
larger seeding of 2 varieties, was furnished by the Division
of Forage Crops and Diseases [USDA]. All varieties, except
Kura and Bansei, of which the most seed was furnished,
matured some seed. Kura and Bansei both made a good
growth, but would have taken some time yet after October
1 (not damaged much by frost on September 25) to have
matured any seed. Six varieties were matured by August 24,
but all those varieties made only a short vegetative growth,
they shattered badly before it could be determined that they
were ripe enough to harvest, and could only be pulled, or
picked by hand. Other varieties ripening from September 4 to
23 produced fair amounts of seed and made a fair vegetative
growth. Macauley Manchu, a few plants of which were
ripe September 13, showed some promise for both seed and
forage. The stand of all varieties was too uneven for any
direct comparison of yields.”
The same report for subsequent years shows that
soybean varieties were tested each year from 1938 to 1950,
except for 1941 and 1949.
Note: This annual periodical has no formal title page.
R.S. Towle was Superintendent of the Sheridan Field Station
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until 1945; he was replaced by Charles R. Hill in 1946. The
pages are not numbered until 1940. As of March 1990, 1
copy of these documents is located at the Sheridan station in
the superintendent’s office, and there may be another copy at
the agricultural college in Laramie, in the basement storage
room. Steven D. Knox at Torrington, Wyoming, sent these
documents to Soyfoods Center on 4 March 1991. He notes:
They contain the earliest evidence that I could find regarding
soybean production in Wyoming... After 1950 there is no
further mention of soybeans in the station notes. Similar
notes may have been kept at the Torrington Station, but
were probably discarded when the new facilities were built.
An old-timer named Leon Paules found these documents at
the Research and Extension Center. Superintendent Roger
Hybner (phone: 307-737-2415) knows where they are. The
Sheridan station started in 1916. Address: Superintendent,
Sheridan Field Station, Sheridan, Wyoming.
3436. Hartz, Jacob. 1937? Soybeans in the South. Paper
presented to farmers in Arkansas. 4 p. typescript. Undated.
Unpublished manuscript. 28 cm.
• Summary: This lecture, which has no date or title, was
almost certainly presented by Jacob Hartz in late 1937
or early 1938 (see L. Windish 1981, p. 94). It begins: “I
thought it would be interesting to relate the experience we
have had in the past thirteen years, in growing, marketing
and experimenting with various varieties of Soy Beans in
our section of the state, the Rice Belt. So we trust you will
excuse occasional personal references that will be made in
our talk.
“Being in the seed growing and marketing business, as
well as conducting a farm supply and equipment business,
it was only natural that we first acquaint ourselves with the
agricultural possibilities of Soy Beans in the territory that we
serve with our stores, which is strictly agricultural, and only
a few years ago was practically a one crop territory, rice.
“Because our Rice lands were becoming badly infested
with water grass and other noxious weeds, and our rice
production per acre was declining rapidly, my associates in
business and I could see the necessity of introducing a crop
that would not only clean up our rice lands, but would also
put fertility back into the soil, to try to build back our yield
per acre, to somewhere near where it was when our land was
first farmed in rice.
“This was in 1925 and Soy Beans were just beginning
to be recognized as a soil building crop in the United States,
and the possibilities for them as a commercial crop looked
good, so we decided to introduce Soy Beans as the crop for
our farmer customers and friends to adopt in cleaning up and
building up our worn out Rice Lands.
“We enlisted the support of our bank, they agreeing to
pay for twenty bushels of Laredo Soy Beans, we to distribute
them and follow up the results. We gave them away in lots of
one peck and one-half bushels to our key farmers. From this

small start in 1925 we have pushed the culture of Soy Beans
in the Rice Belt of Arkansas until the acreage has grown to
the point that in 1937 there were more than 60,000 acres
planted in our territory. From the start of this movement we
promised our farmers a cash market for all the Soy Beans
they would bring to us, in marketable condition and suitable
for seed purposes.
“We have truly lived up to this promise, and he results of
this program can be seen by the new seed plant and elevator
we have recently completed at a cost of about forty thousand
dollars. And our section is now considered a chief source of
supply for Soy Beans seed.
“We shipped the first Soy Beans to be used for
processing or milling purposes in June 1937, have already
shipped several cars for crushing this year, and at the present
time it looks like we will have 25 or more cars above seed
trade requirements.
“In my opinion, I see soy beans as one of the major
crops of the South in the next ten years. If you had been told
ten years ago that the United States would produce about
forty million bushels of Soy Beans in 1935, 29 million in
1936, and 40 million in 1937, you would have had a good
laugh, but this is what actually happened. You would still
have had a better laugh if anyone had even suggested that
soy beans would be traded in on the Chicago Board of Trade
in both spots and futures in 1936. Yet the fellow who dubbed
soy beans as being the infant of the 1936 commodity markets
was certainly right, as the new born babe is cutting wath [sic,
teeth?] for himself, at the present time.
“Our basis of prediction for soybeans being one of
the major coming crops of the South is based on three
fundamental facts: first the adaptability of the plant in all
cotton and corn growing sections of the South; second,
the recognized value of soybeans by the farmers as a land
builder and a forage crop; and, third, the cotton seed crushing
industry of the South is highly over-industrialized and is
clamoring for an auxiliary product to use in addition to
cotton seed, with which to keep their plants busy during their
slack periods. This situation will be more pronounced since
the Farm Bill was passed, curtailing the cotton acreage about
one third.
“My friend G.H. Banks, former Director of our Rice
Branch Experiment Station, refers to Soybeans as being the
triple threat crop of the legume plants: first, as a soil builder,
second, as a forage crop, and third, as a grain crop. We will
take up the merits of the plant in their rotation.”
“In our opinion, however, the greatest possibility for
the crop in the South is as a grain producer. The farmers
of Illinois, Indiana and Iowa are finding soybeans very
profitable to grow on their very best and highest priced corn
land. These beans, as you know, are sold to the Soy Bean
crushing industry. This is a new industry that has sprung up
in the North in the past ten years, and in this connection, we
might say this industry is giving our cotton seed crushers
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plenty of competition, which they would have been in better
shape to meet had they recognized the possibilities of Soy
Beans as an auxiliary crushing crop a decade ago.” Address:
Stuttgart, Arkansas.
3437. KLIX, Inc. 1937? Natural questions and astounding
answers about the soy bean, Nature’s alkaline food (Leaflet).
Los Angeles, California. 4 panels each side. Each panel: 22 x
10 cm. Undated.
• Summary: Printed with orange and brown ink on light tan
paper. The first four panels, titled “An enlightening digest
of U.S. agricultural and health bulletins and conclusions of
eminent dietary authorities concerning the soy bean,” contain
a series of questions and answers. The last three, titled “Food
development of the Soy Bean over a period of years,” state:
“With the advantages of the Soy bean as presented on
the preceding pages, it is easy to see the improved nutrition
that results from using the Soy bean in the normal diet.
“It was with this in mind that Mr. T.A. Van Gundy
and family of Los Angeles, California, have carried on
experiments with the Soy bean over a period of years until an
extensive line of edible products–basically new foods–have
been developed.
“So outstanding have been the Van Gundy
accomplishments with the Soy bean under the trade name
La Sierra Industries, that these products are now recognized
by the highest scientific and diet authorities throughout the
United States.
“The successful work of the Van Gundys is at least ten
years ahead of any other similar research or actual food
creation to date. Science has proved the amazing vitamin and
mineral content of the Soy bean, but to the Van Gundys go
the honors for having developed not only edible but actually
delicious foods from this bean.
“The guiding inspiration of the Van Gundys may be
summed up in the words of Dr. J.A. LeClerc, Food Research
Division of Chemistry and Soils, U.S. Dept. of Agriculture:
‘The Soy bean (which, of course, means the Soy bean and
all of its products) contains a greater concentration of food
elements, so necessary for human nutrition, than any other
common food.’
“D.H. Garrison, M.D., of Clarksville, Georgia,
addressing the Habersham County Medical Association, said:
‘The Soy bean in America is bound to skyrocket its way into
our homes, where at present seventy per cent of the food
consumed is deficient or poor in mineral and vitamin content.
With the addition of the Soy bean in its various forms, the
protein will be more complete and of a better type; there will
be a better quantity of fat containing Lecithin and Cephalin;
the mineral part of the diet will be much higher, especially
from a Calcium and Phosphorous standpoint; vitamins will
be increased materially and the diet will be changed from the
usual acid-ash diet to one of alkaline-ash.’
“Out of the enthusiasm of government authorities and

the Van Gundy pioneering has been organized a company to
greatly broaden the Van Gundy work. For the first time the
American public will soon be presented with Soy bean foods
of such generally liked character and flavor as to assure wide
and enthusiastic acceptance.
“Organized by men of vision and broad national
experience in the manufacturing, selling, merchandising and
advertising of foods, KLIX, Inc., knows that in its hands is
the basis of a new giant industry that will of necessity change
(according to authorities) the dietary habits of our nation, if
not a larger part of the world.
“KLIX, Inc., having taken over the entire Van Gundy
laboratory, plant, formulas and goodwill, is not unmindful of
its responsibility. That the Van Gundy family will continue
research and development on a larger scale than ever
before is assurance of the sincerity of purpose of the KLIX
corporation.
“Already, KLIX, Inc., has perfected and will shortly
market several food items of notable deliciousness. They are
remarkable for their content of every nutritive element the
human body needs every day; almost unbelievable in diet
value when compared with generally similar foods that are
sold in such enormous quantities to the American public.
“Packaged samples of these new KLIX products are now
available at the company’s offices. They will be offered to
those who, after reading the informative digest on preceding
pages, may be impressed with the vast manufacturing
and sales possibilities of the Soy bean as a food–The first
basically new food in twenty-five years!
“’Perfect food–that magical substance which renews
strength and replenishes blood, bone and muscle.’” Address:
Higgins Building, 108 West 2nd St., Los Angeles, California.
3438. Portrait of C.B. Williams (Photograph). 1937?
Undated.
• Summary: See next page. This black-and-white portrait
photo is of soybean pioneer C.B. Williams of North Carolina
State University (NCSU), where he was Director of Research
1907-1912 and Dean of Agriculture 1917-1923. He died on
25 June 1947.
Source: Special Collections Research Center at NCSU
Libraries.
3439. Oil, Paint and Drug Reporter. 1938. Soybean oil
varnish stands weather test. 133(1):3, 41. Jan. 3.
• Summary: The regional Soybean Industrial Products
Laboratory of the USDA announced today that a new 100%
soybean oil varnish is standing up well in weather tests at
Urbana, Illinois. The varnish has a rapid drying rate and
good water and weather resistance. The soybean laboratory
is a Bankhead-Jones research project established on 1 July
1936 in order to study new industrial uses for the soybean
and its products.
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uses of soybeans. The Farm Chemurgic Council has been
urging the industrial and other use of soybeans for several
years as a part of its program to obtain the use of more
American-grown agricultural products in industry.
“It is estimated that some 50 factories are turning out
various industrial soybean products. Soybeans are used in
making such articles as paint, enamel, varnish, glue, printing
ink, rubber substitutes, linoleum, insecticides, glycerin, flour,
soy sauce, breakfast food, candies, roasted beans with nutlike
flavor, livestock feeds, as well as plastics.”

3440. USDA Bureau of Agricultural Economics. 1938.
Manchurian soybean situation (Leaflet). Washington, DC. 1
p. Jan. 8. Mimeographed.
• Summary: Discusses the Dairen market for soybeans,
soybean oil, and soybean cake and meal. Tables show:
(1) Estimated exports and remaining stocks of soybeans,
soybean cake including meal, and soybean oil; (2) Dairen
prices of soybeans, soybean cake, and soybean oil (dollars
per 100 lb on Nov. 15 and Nov. 30, 1937); (3) The prices (in
dollars per short ton, c.i.f. Europe) of soybeans and soybean
oil on Nov. 15 and Nov. 30.
Other documents in this same series (owned by
Soyfoods Center Library) were published on Feb. 12. and
March 12. Address: Washington, DC.
3441. Science. 1938. Soybean plastic. 87(2246):Supplement
p. 8, 10. Jan. 14.
• Summary: “Soybean protein plastic is understood to be
used in the manufacture of the steering wheel, horn button
and other such parts of Ford cars.”
“In addition to development undertaken by Ford and
other manufacturers, the Federal Government, through
the Bureau of Chemistry and Soils of the Department of
Agriculture, established early last year a soybean industrial
research laboratory at Urbana, Illinois, in cooperation with
twelve North Central states. Here some 30 chemists and
other staff members are developing and improving industrial

3442. Burlison, W.L. 1938. Re: Reprint of an article from
Soybean Laboratory. Letter to H.W. Mumford, Dean, College
of Agriculture, Univ. of Illinois, Urbana, Jan. 17. 1 p. Typed,
with signature on letterhead.
• Summary: “I an enclosing a reprint of an article from
Soybean Laboratory here entitled “Soybean Oil Varnishes.”
It just looks too good to be true, and I will wait with a good
deal of anxiety until the industrial concerns have checked it
off. It is really a find and I do believe it is O.K.”
Note 1. The article is probably: Lewis, A.J.; Markley,
K.S. 1937. “Soybean oil varnishes.” Paint, Oil, and
Chemical Review 99(26):5. Dec. 23.
Note 2. On Jan. 29 Burlison sent Mumford a copy of
another reprint from the U.S. Soybean Industrial Products
Laboratory.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3443. Washington Post. 1938. Notes [soybean exhibit car on
Pennsylvania Railroad]. Jan. 27. p. 4.
• Summary: “After traveling more than 12,000 miles
and being visited by 150,000 people, the exhibit car of
the American Soybean Association, which appeared in
Washington [DC] last August, returned here yesterday and
was exhibited at the Union Station. It demonstrated all the
freakish things that can be done with the soybean.” Some of
these are listed.
3444. Morse, W.J. 1938. Re: Sending new soybean varieties
to Cuba. Letter to Ing. Antonio Portuondo, Agricultural
Experiment Station (Estacion Experimental Agronomica) at
Santiago de las Vegas, Cuba, Jan. 28. 1 p. [Spa]*
• Summary: Morse is sending the experiment station 2
ounces each of 10 different soybean varieties. Cuba is
apparently interested in using soybeans for human foods.
Address: U.S. Dep. of Agriculture, Washington, DC.
3445. Bean-Bag (The) (Lansing, Michigan). 1938. Soybean
outlook for 1938. 20(8):9-10, 14-17. Jan.
• Summary: Contents: Summary. Acreage and production.
The feed situation. The fats and oils situation. The price
outlook for soybeans.
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3446. Hackleman, J.C. 1938. La soja y sus multiples usos
[The soybean and its multiple uses]. Hacienda (La) (Buffalo,
New York) 33(1):6-9. Jan.; (2):53-55. Feb. [Spa]
• Summary: Discusses the increasing soybean production
in the United States, the reasons for it, the value of the
soybean in crop rotations, its use as a soil improver, and
harvesting for hay and seed. A table shows the numerous
uses for the soybean and its oil and meal. Address: College
of Agriculture, Univ. of Illinois.
3447. Hanson, Earle W. 1938. Parasitism and physiologic
specialization in Fomes lignosus. Phytopathology 28(1):8.
Jan.
• Summary: Investigations with a number of leguminous
crops showed that those susceptible to infection by Fomes
lignosus (a fungus; current name Rigidoporus microporus)
are navy beans, soybeans, cowpeas, and garden peas.
This is an abstract of a paper presented at the TwentyEighth Annual Meeting of the American Phytopathological
Society, Indianapolis, Indiana, December 27 to 30, 1937.
Address: Minnesota Agric. Exp. Station.
3448. Culbertson, C.C.; Beard, F.J.; Hammond, W.E.;
Thomas, B.H. 1938. The influence of soybeans and soybean
oilmeal upon the gains, feed requirements and character of
the fat when fed to growing and fattening spring pigs on
rape pasture–II. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 155. 4 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on good rape
pasture (includes cracked soybeans and soybean oilmeal).
The feeds and methods of feeding described (All feeds were
self fed. Manchu soybeans were used). The grades of certain
of the individual carcasses. Tables (1): Tankage, soybeans
and soybean oilmeal for growing and fattening pigs. (2)
Carcass firmness and grade (Tankage gives the hardest pork
{80.00}, but 5% soybeans and soybean oilmeal give the next
firmest {67.50% and 62.50%}). Address: Iowa Agric. Exp.
Station, Animal Husbandry Section, Ames, Iowa.
3449. Earle, F.R.; Milner, R.T. 1938. The occurrence of
phosphorus in soybeans. Oil and Soap 15(2):41-42. Feb. [12
ref]
• Summary: The phosphorous compounds present in
soybeans have been tentatively divided into four groups:
phytins, phosphatides, nucleic compounds, and inorganic
phosphorus compounds. The phosphatides contain only a
small portion of the phosphorus present in soybeans.
Methods for determining these groups have been studied
and applied to the analysis of a sample of soybeans. Address:
1. Junior Chemist; 2. Senior Chemist. Both: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.

3450. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1938. Soybean
variety experiment, 1930 to 1938, inclusive. No. 1-38. Feb.
• Summary: “Since 1930 a commercial Soybean Variety
Experiment has been conducted on the Rice Branch
Experiment Station for the purpose of studying the yielding
ability, earliness, character of growth, and other factors of
importance in soybean production. The number of varieties
used in this experiment has varied from year to year,...”
“Leaders in bean production over a long period of years
include Mamloxi, White Biloxi, Delnoshat, Arksoy, Delsta,
Delta 6677, Mammoth Brown, Brown Biloxi, Laredo, and
Virginia. Varieties that have been studied three years that are
showing promise include Looney No. 3, Palmetto, No. 3908,
F.P.I. 95727, Mamatan [Mamotan], Georgian, Monetta, and
Creole. Macoupin, an extra early variety, has some promise
particularly on good land and where earliness is desired. Red
Tanner, tested for the first time in 1938, appears to produce
more beans per acre than Laredo and is about equal to this
variety in hay yield. The Otootan, a late, viney [viny], blackseeded variety, leads in tons of cured hay per acre. Laredo,
Chiquita, F.P.I. 71570 Pee Dee, and Barchet are heavy
yielding, fine-stemmed hay beans.”
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
3451. Woodworth, C.M.; Williams, L.F. 1938. Recent studies
in the genetics of the soybean. J. of the American Society of
Agronomy 30(2):125-29. Feb. [4 ref]
• Summary: Contents: Introduction. New chlorophylldeficient types (“The y4 type is a yellowish-green type found
in F.P.I. 65388, a small-seeded brown bean”... The y3 type
is a greenish-yellow type first observed as a mutant in the
Wilson V variety”). New linkage relationships (tawny vs.
gray pubescence color; green seed coat vs. yellow seed coat).
A figure shows a “Provisional soybean chromosome
map.” Contains 6 tables.
“Contribution from the Division of Plant Breeding,
Department of Agronomy, University of Illinois, Urbana,
Illinois, in cooperation with the U.S. Regional Soybean
Industrial Products Laboratory, U.S. Dept. of Agriculture.
Published with the approval of the Director of the
Experiment Station.” Address: 1. Chief in Plant Genetics,
Illinois Agric. Exp. Station; 2. Agent, Div. of Foreign Crops
and Diseases, Bureau of Plant Industry, USDA.
3452. Allison, H.O. 1938. Re: Resolution of commendation
to Regional Soybean Research Laboratory. Letter to
Regional Soybean Research Laboratory, March 4. 1 p.
Typed, without signature (carbon copy).
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• Summary: “Resolution was passed at the recent annual
meeting that they ‘commend the U.S. Department of
Agriculture and the U. of I. [University of Illinois] for
establishing a research laboratory for soybeans and favor the
extension of further research of farm products to widen the
farmers’ market.’”
cc to Executive Committee.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Illinois Farmers’
Institute, Springfield, Illinois.
3453. Baker, O.E.; Genung, A.B. 1938. Graphic summary of
farm crops (Based largely on the census of 1930 and 1935).
USDA Miscellaneous Publication No. 267. 129 p. March. [2
ref]
• Summary: Soybeans are shown as follows: Page 74:
Acreage of soybeans grown alone in 1929. Soybean
production in 1929 (figs. 128-129).
Page 75: Acreage of soybeans grown alone and with
other crops in 1929 (figs. 130-131)
Pages 775-76. Soybean acreage increase, 1919-1929.
Increase and decrease, 1929-1934 (figs. 132-33). Address:
Senior Agricultural Economists, Bureau of Agricultural
Economics, USDA.
3454. Farm Chemurgic Journal. 1938. New soybean varnish.
1(2):44. March.
• Summary: A new soybean varnish that is standing up
well in weather tests has been announced by the Regional
Soybean Industrial Products Laboratory of the USDA. The
new product, made from 100 per cent soybean oil, has a
rapid drying rate and good water and weather resistance.
3455. Horvath, A.A. 1938. Some biochemical aspects of
soybean oil. Oil and Soap 15(3):75-76. March. [23 ref]
• Summary: “The many peculiar effects of soybean oil
feeding don’t bear evident relationship to the composition
of the fatty acids. The known ‘impurities’ as well as some
unknown factors seem to play a leading role in defending its
properties.” Address: Agric. Exp. Station, Newark, Delaware.
3456. Jones, D. Bresse; Gersdorff, Chas. E.F. 1938. Changes
that occur in the proteins of soybean meal as a result of
storage. J. of the American Chemical Society 60(3):723-24.
March.
• Summary: An investigation was begun to study the nature
and extent of changes which take place in the proteins of
seeds (both whole and ground) when stored under different
conditions.
It was found that marked changes in the chemical
properties of ground soybeans occur very soon after
grinding. Some of these changes suggest a change in the
biological value of the proteins.

Two portions of freshly-ground soybeans were solventextracted. One portion was made to contain about 11% fat
and the other was made practically fat free. Samples of both
portions of the meal were stored in sealed jars and in bags,
at constant temperatures of 30ºF and 76ºF. The samples were
analyzed at intervals of 1, 3 and 6 months and the results
compared with freshly ground meal.
Table 1 shows percentage decreases in values for true
protein, solubility and digestibility of protein, after storage
of soybean meal under different conditions, in jars or bags,
for 1, 3, and 6 months. All values continued to decrease with
time. The greatest decreases in meal quality were at 76ºF but
even at 30ºF the decreases were surprisingly large. Greater
changes took place in the meals stored in bags than in those
stored in jars. Surprisingly, greater changes took place in the
low-fat samples than in the high-fat ones.
These chemical changes are being supplemented by
feeding experiments to determine the effects of storage on
the biological value of the proteins. Address: Protein and
Nutrition Research Div., Bureau of Chemistry and Soils,
USDA, Washington, DC.
3457. Newlander, J.A.; Ellenberger, H.B.; Camburn, O.M.;
Jones, C.H. 1938. Digestibility of alfalfa, timothy, and
soybeans as silages and as hays. Vermont Agricultural
Experiment Station, Bulletin No. 430. 24 p. March.
• Summary: Soybean silage, as is, sun wilted, or with
molasses added was fed to cows. Address: Burlington.
3458. Safety Engineering. 1938. Soy bean explosion hazards.
75(3):20. March.
• Summary: “Safety measures and devices for reducing the
danger of explosions should be included in plans for building
soy bean oil-extracting plants. Vapors produced in using
hexane and similar flammable solvents...” may be easily
ignited, causing disastrous explosions according to Dr. David
J. Price, of the USDA.
Gives specific safety recommendations for soybean
solvent plants, and for reducing dust explosion hazards. “Soy
bean dust, when mixed with air in proper proportions, ignites
easily and under certain conditions may cause a serious
explosion.” Note: No specific fires or explosions, places or
dates are mentioned.
3459. Woodward, T.E.; Shepherd, J.B. 1938. Methods of
making silage from grasses and legumes. USDA Technical
Bulletin No. 611. 33 p. March. See p. 18. [30 ref]
• Summary: Soybeans were used in the tenth trial. Address:
1. Senior dairy husbandman; 2. Assoc. dairy husbandman.
Both: Div. of dairy cattle breeding, feeding and management
investigations, Bureau of dairy industry.
3460. American Cookery (Formerly The Boston Cooking
School Magazine). 1938. Queries and answers: Soy bean
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curd. 42(9):564-66. April.
• Summary: “Query No. 5886. ‘In your February I noticed
a recipe for soy bean milk that referred to one for soy bean
curd. Will you now please supply me with that recipe?’”
Ans: “The following recipe is quoted from the Bureau
of Home Economics. To make soy bean curd with vinegar,
heat four quarts of soy bean milk, add two cups of vinegar
and stir until will mixed. Let stand a few minutes. Put in a
cheesecloth bag and dip the bag of curd in cool water several
times to wash away the excess acid. Drain for about an hour
and press out the remaining liquid. Season with salt and pack
rightly into a dampened mould. Cover and store in a cold
place until firm enough to cut.
“To make soy bean curd by fermentation, keep the milk
in a warm place overnight, or until it forms a curd. Stir to
break the curd. Add an equal amount of water heated almost
to boiling and let stand ten minutes. Pour into a cheesecloth
bag and drain for several hours. Press out the remaining
liquid. Season with salt and pack into a dampened mould.
Cover and store in a cold place.” Address: 221 Columbus
Ave., Boston, Massachusetts.
3461. Beckel, A.C.; Brother, G.H.; McKinney, L.L. 1938.
Protein plastics from soybean products: Relation of water
content to plastic properties. Industrial and Engineering
Chemistry 30(4):436-40. April. (Chem. Abst. 32:3853). [10
ref]
• Summary: “Soybean protein has been found to possess
properties which permit the production of two different types
of plastic material. Addition of water to soybean protein or
meal leads to a product similar to casein plastic, whereas
reduction of the moisture content below 5 per cent gives a
zeinlike plastic. A new method for measuring plastic flow has
been developed and applied.” Ed. note.
Casein plastic is the best known and only industrially
important protein plastic material up to the present time.
They are produced by adding water to the casein up to a total
of 25 to 40%, the mixture is plasticized by heat and pressure,
formed into the desired shape, and hardened by soaking
in dilute formaldehyde solution. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3462. Jones, D. Breese. 1938. Soybeans: Their food value.
USDA Bureau of Chemistry and Soils, Protein and Nutrition
Research Division, Mimeographed Circular No. 28. 6 p.
April.
• Summary: Gives the chemical composition of soybeans,
the uses for the oil and proteins, the composition of soybean
flour and soybean milk, and soybeans as a feed for livestock.
3463. Larson, A.O.; Fisher, C.K. 1938. The bean weevil and
the southern cowpea weevil in California. USDA Technical
Bulletin No. 593. 71 p. April. See p. 10-11, 13-14. [98 ref]
• Summary: Table 2 shows that no weevils emerged from

Mammoth Yellow soybeans after they were exposed to
the larvae. No dead larvae were found within the seeds,
and no seeds were infested. “In some kinds of seeds
practically every larva becomes an adult weevil under
favorable conditions, but in other seeds, notably the
Windsor bean (Vicia faba), lima bean, and soybean, only a
very small percentage of the young larvae reach maturity”
(p. 11, 15). The authors have bred the southern cowpea
weevil repeatedly on more than 9 varieties of soybeans, 3
varieties of adsuki beans (Phaseolus angularis Willd.), etc.
Discusses Acanthoscelides obtectus, and the cowpea weevil,
Callosobruchus maculatus F. Address: 1. Entomologist,
Div. of Truck Crop and Garden Insect Investigations; 2.
asst. entomologist, Div. of Fruit Insect Investigations. Both:
Bureau of Entomology and Plant Quarantine.
3464. National Farm Chemurgic Council, Inc. 1938.
Official program–Fourth Annual Chemurgic Conference of
Agriculture, Industry and Science. New York, New York. 8
p. 18 cm.
• Summary: On the cover: The conference will be held at the
“Hotel Fontenele, Omaha, Nebraska. April 25, 26, 27, 1938.
Purpose: To advance the industrial use of American farm
products through applied science.”
“Tuesday, April 26. 9:15 A.M. Soybean section:
Planning a soybean agenda for next year. Presiding: Edward
J. Dies, Chairman, Soybean Committee. ‘Soybean oil,’ H.R.
Kraybill (Purdue Univ., West Lafayette, Indiana), Lamar
Kishlar (Ralston Purina Co., St. Louis, Missouri), E.E.
Ware (Sherwin-Williams Co., Cleveland, Ohio). ‘Soybean
oilmeal,’ J.W. Hayward (Archer-Daniels-Midland Co.,
Minneapolis, Minnesota), E.S. Dyas (Iowa State College,
Ames, Iowa). ‘Solving problems of southern soybean
growers,’ C.O. Eddy (State Experiment Station, Baton
Rouge, Louisiana), Jacob Hartz (Stuttgart, Arkansas), Walter
Godchaux (New Orleans, Louisiana).
“General soybean section. Presiding: Eugene D. Funk,
Bloomington, Illinois. ‘Work of the U.S. Regional Soybean
Industrial Laboratory,’ O.E. May, Director, U.S. Regional
Soybean Industrial Laboratory, Urbana, Illinois. ‘Value of
recent developments in soybean oil to technical trades,’ M.F.
Taggart, (O’Brien Varnish Co., South Bend, Indiana). ‘The
story of soybean glue,’ Hugh F. Armstrong, (I.F. Laucks,
Inc., Portsmouth, Virginia). ‘Past and future prospects for
utilization of soybean products,’ E.F. Johnson, (President,
National Soybean Processors Association). Address: R.A.
Boyer (Ford Motor Co., Dearborn, Michigan). General
discussion.
The conference also included four luncheons, an agrol
session (agricultural alcohol), a chemurgic banquet, a closing
general section, an open form near the end, with Wheeler
McMillen (President, National Farm Chemurgic Council)
presiding. Address: 654 Madison Ave., New York, N.Y.
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3465. Oil and Soap. 1938. Manchuria has large supplies of
soybeans. 15(4):109. April.
• Summary: “Supplies of soybeans available in Manchuria
during the current marketing season (October-September,
1937-38) are the largest in several years, according to a
report received by the Bureau of Agricultural Economics
from its office in Shanghai.
“The 1937 crop is officially estimated at 153,330,000
bushels. Adding the estimated October 1, 1937, carryover
of 6,246,000 bushels gives a total supply for the season of
159,576,000 bushels. The 1936 crop of 152,375,000 bushels
gave a total supply of 154,212,000 bushels for the 1936-37
season.”
“Sales to Germany are also expected to show an
increase, particularly in view of the recent extension of the
Manchoukuo-German Trade Pact.”
Note: Japan now controls Manchuria as a puppet colony.
3466. Stoa, T.E. 1938. Soybeans–Have they a place in N.
Dak. [North Dakota]? Suggestions to growers who may be
wanting to try soybeans on their farms for the first time.
North Dakota Agricultural Experiment Station, Agronomy
Mimeo. Circular No. 67. 3 p. April.
• Summary: Contents: Introduction. Soybeans for hay. How
to grow soybeans. This short circular discusses the place
of the crop and furnishes cultural directions. “Soybean
production on farms in North Dakota is relatively new.
Experiment Station tests which have been made show that
in order to produce ripe beans for market only the earliest
varieties can be used, and these may not always fully ripen
before fall frost. Growing season temperatures, length of
frost free period, and seasonal rainfall are factors that have
an important bearing on production of this crop in North
Dakota. Climatic conditions that favor corn production will
be favorable to soybeans, which means that soybeans will
have a better opportunity to do well and ripen in the southeastern counties than elsewhere in the state.
“Minsoy is the earliest yellow variety commercially
available, yields relatively good but grows rather short
and bears pods near the ground, making it a little more
difficult to harvest efficiently. At Fargo, Minsoy usually
blossoms in late July or early August. From 6 to 8 weeks
more, depending upon the ripening temperature, are usually
required after blossoming to bring the crop to maturity.
Manitoba Brown is a few days earlier than Minsoy but
shatters readily. Wisconsin Black blossoms a few days later
than Minsoy and grows taller. Yellow beans have preference
on the market. Habaro and Mandarin, yellow beans, are
from a few to several days later than Minsoy, grow taller and
are satisfactory when they can ripen completely. Varieties
like Manchu and Illini are usually too late to ripen here.”
Address: Agronomist, Fargo.
3467. USDA Bureau of Agricultural Economics. 1938.

Manchurian soybean situation: Manchurian soybean market
(Leaflet). Washington, DC. 1 p. April 13 and May 13.
Mimeographed.
• Summary: Each brief report discusses the Dairen market
for soybeans, soybean oil, and soybean cake and meal.
Tables show: (1) Estimated exports and remaining stocks
of soybeans, soybean cake including meal, and soybean oil;
(2) Dairen prices of soybeans, soybean cake, and soybean
oil (dollars per 100 lb on March 15, March 31, and April 28
1938); (3) The prices (in dollars per short ton, c.i.f. Europe)
of soybeans and soybean oil on March 15 and March 31.
Address: Washington, DC.
3468. Knight, Henry G. 1938. Industrial accomplishments
at the new Soybean Laboratory. Industrial and Engineering
Chemistry, News Edition 16(10):291-93. May 20.
• Summary: “There are at present approximately 35 mills
crushing soybeans, 15 plants engaged in the manufacture
of soybean flour, 20 in the manufacture of soybean food
products, and more than 50 in the manufacture of other
industrial products.”
“There has been a large increase in the use of soybean
seed for industrial and food products such as paints, enamels,
varnish, glue, printing ink, linoleum, plastics, shortenings,
margarine, foundry cores, livestock feeds, flour, soy sauce,
dietetic foods, infant foods, beverages, and so on.”
Thirty-six different varnishes containing 100%
soybean for their oil content have been developed and are
now undergoing exposure tests to determine their aging
properties.
Photos show: (1) The old agricultural building housing
the Regional Soybean Industrial Products Laboratory at
Urbana, Illinois. (2) Interior view of the analytical division
of the new Soybean Laboratory at Urbana, Illinois. (3) “A
modern molecular still at the new Soybean Laboratory at
Urbana, Illinois.” (4) Henry G. Knight, Chief, U.S. Bureau
of Chemistry and Soils, applying soybean varnish to a cabin
cruiser to see how well it will stand up under salt water
conditions. Address: U.S. Bureau of Chemistry and Soils,
Washington, DC.
3469. Beeson, K.E. 1938. Soybeans in Indiana. Indiana
(Purdue) Agricultural College, Extension Bulletin No. 231.
16 p. May. Revised in 1944 and 1955. *
• Summary: Contents: Introduction. Uses. Soil building.
Green manure. Erosion. Inoculation. Seed storage and
selection. Varieties. Yellow varieties: Richland, Mandell,
Dunfield, Illini. Manchu. Colored soybeans. Bland and
brown soybeans: Kingwa, Wilson. Soil preparation and
time of seeding. Rate and method of seeding. Cultivation.
Harvesting for hay. Harvesting for seed, Future. Address:
Div. of Agronomy.
3470. Brother, G.H. comp. 1938. Literature references on
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soybean protein. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 12. May. 6 p. [86 ref]
• Summary: Also contains a long section (with 62 of the 86
references) titled “Patents on soybean protein.” All of these
patents are U.S. patents. Each of the two sections is arranged
alphabetically by author. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3471. Crocker, William. 1938. Life-span of seeds. Botanical
Review (The) 4(5):235-74. May. [71* ref]
• Summary: Contents: Introduction. Storage conditions and
life spans of seeds: Seeds of short life span (if kept in open
air after harvest; yet wild rice seeds, for example, maintain
their vitality perfectly if stored in water at 0-1ºC), seeds of
water plants, seeds of land plants that endure considerable
drying (“The life-span of seeds is, of course, determined by
two factors, genetical constitution and seed storage... The
most important storage factors in determining life-span in
this group of seeds are: moisture content, oxygen supply,
temperature, and sealed storage.” Guillaumin (1928) found
that soy beans stored in air lost their viability completely in
6 years, while those stored in nitrogen gas or in a vacuum
retained their full vitality for the same period. Thus oxygen
reduces the life-span of soybeans). Records of life-span of
macrobiotic seeds (Four storage factors play important parts
in elongating the life-span of certain seeds: moisture content,
temperature, oxygen pressure, and sealed storage). Life-span
of seeds in soil: United States Department of Agriculture
buried seed project (started in 1902 when 32 sets of 107
species of wild and cultivated plants were buried at three
different depths; has gathered the most extensive, reliable
data to date). Life-span of seeds under water. Life-span of
coniferous seeds. Life-span of farm and garden seeds (of the
cereals, oats live the longest, followed by wheat and barley).
Summary.
Table II (p. 290) shows Becquerel’s 1934 record of
the longevity of old seeds–including Ervum lens (lentils).
In fact, 11 of the 13 seeds in the table are legumes. The
longevity he determined ranged from 158 years to 55 years.
The probable longevity ranged from 221 years to 100
years. “Becquerel suggested that if seeds could be held at
a very low temperature in perfect anaerobic [oxygen-free]
and anhydrous [water-free] condition, they might live for
enormous periods.
Based on their life-span under optimum conditions,
Ewart (1908) divided seeds into three basic types: (1)
microbiotic, whole life span does not exceed 3 years; (2)
mesobiotic, whose life span ranges from 3 to 15 years; and
(3) macrobiotic, whose life-duration ranges from 15 to more
than 100 years.
Note: This is an interesting and unusual use of the word
“macrobiotic.”
We do not yet have reliable information on the
optimum storage conditions for many kinds of seeds. And,

in fact, there is a great deal of contradictory, incorrect, and
misleading information on this important subject (p. 235).
From the USDA buried seed project, after 20 years
burial, some seeds of 51 of the 107 species were still alive.
From the legume family (Leguminosae): Lespedeza 48%,
Robina 31%, Trifolium (3 species) 15.5%, Cassia 2%.
Seeds of cultivated plants that were dead after 20 years
in the soil, and mostly dead even after 1 year in the soil,
are: oats, barley, rye, wheat, corn, hemp, buckwheat, pea,
cowpea, bean, sunflower, etc. Seeds that survive have a long
dormancy or dormant period in the spoil. The leguminous
seeds survive because of hard seed coats.
Goss (1924), who has discussed the results of USDA’s
buried seed test after 20 years, drawing the following
conclusions: “Depth of burial has little effect on the
longevity of the seeds. Seeds of cultivated plants, especially
of cereals and garden legumes, perish quickly in the soil,
while seeds of wild plants, especially of persistent weeds like
docks, lamb’s quarters, plantains, daisies, poke, purslane,
Jimson and ragweed, retail their vitality well. Persistent
weeds cannot be controlled by plowing the seeds under, for
the seeds outlive any crop rotation” (p. 256).
Legumes with hard seed have a long life-span, however
many seeds without hard coats have long life-span in the
soil. Respiration reduces stored starch. Some seeds have
longer life-span in the soil than in ordinary dry storage.
Note: The Boyce Thompson Institute for Plant Research
was founded by William Boyce Thompson, a wealthy
man, and named in honor of his parents. The laboratories
began operation in 1924 across the street from his country
estate Alder Manor, in Yonkers, New York. In 1978 it
moved into a large new building at Cornell University,
New York. Although affiliated with Cornell, the institute
maintains its independence with a separate endowment,
Board of Directors, business office, and employee benefits
program. Close ties between BTI and Cornell foster many
collaborative relationships that are beneficial to both
institutions. As of 2010 BTI is deeply involved with genetic
engineering and organizes conferences on the subject.
Address: Director, Boyce Thompson Institute for Plant
Research, Inc. [Yonkers, New York].
3472. Horvath, A.A. 1938. The nutritional value of soybeans.
American J. of Digestive Diseases 5(3):177-83. May. Earlier
edition in Deutsche Medizinische Wochenschrift. 19:733.
1937. Amaral 1958. [114 ref]
• Summary: Contents: Introduction. Composition and
properties. Nutritive value. Conclusions. This article
contains a good review of the literature, with 114 references.
Individual foods discussed include: Fresh soybean curd,
smoked soybean curd, frozen soybean curd, soybean milk,
soybean milk powder (“mostly nothing but a finely ground
soya flour...”), soybean flour, soy acidophilus milk, immature
green soybeans, boiled mature soybeans, soya bread.
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“In the Orient soybean curd (tofu) has been in daily use
since times immemorial, and is called ‘the meat without the
bones,’ as it serves as a food rich in protein.”
“The low basal metabolism of the orientals was to a
certain extent attributed to their being vegetarians, and the
basal metabolism was accepted as a measure of efficiency
of a nation until recent studies showed the basal metabolism
of the Maya Indians to be about 5 per cent above that of the
white race” (Shattuck & Benedict 1931, p. 518).
“It has been shown that while alkalinization of a human
being by the administration of sodium salts (bicarbonate
or citrate) is followed by a retention of water amounting
to one Kilo [kg] and greater perspiration during exercise,
the alkalinization by the corresponding potassium salts
results in a one Kilo loss of water by the body and a marked
reduction in perspiration during exercise (H. Dennig, 1937).
The deficiency of the soybean ash in sodium and the large
excess of potassium places the soybean in the latter class of
alkalizing agents.”
“Besides bread and bakery products (such as coffee cake
and doughnuts) the other main outlets for soya flour are for
the manufacture of crackers (only solvent extracted soya
flour gives a product that will keep indefinitely), pancake
flour, cocoa-malt mixes, baby foods, chocolate puddings,
ice cream powders, macaroni products, and sausages*.
(Footnote: * Mostly meal flours are used today for sausages.
Since sausages containing a substantial amount of soya flour
can be sold at a reduced price, this may provide the packing
industry of our country with a means of expanding the
consumption of meat”).
Note: This is the earliest English-language document
seen (June 2009) that uses the term “immature green
soybeans” to refer to green vegetable soybeans. Address:
Chemist, Agric. Exp. Station, Newark, Delaware.
3473. Woodruff, Sybil; Klaas, Helen. 1938. A study of
soybean varieties with reference to their use as food. Illinois
Agricultural Experiment Station, Bulletin No. 443. p. 421-67.
May. [39 ref]
• Summary: Contents: Place of soybeans in the diet. Green
soybeans: General appearance, season for use, sugar content,
method of cooking for palatability tests. Mature soybeans:
General appearance, method of cooking for palatability
tests. Rating the soybeans for quality: Judging the cooked
soybeans (“Both green and mature cooked soybeans were
judged for quality...”), field ratings and crop yields. Varieties
having superior qualities. Chemical analyses of soybeans:
Methods used, discussion of results, chemical values of
soybean oil. Experiments in preserving green soybeans:
Freezing preserved fresh qualities, canned beans lost fresh
qualities, drying holds some promise. Soybean flours
compared. Summary. Literature cited. Appendix: Detailed
ratings of green and dry soybeans in Illinois tests.
“Because of the unique nutritive value of soybeans and

the rapidly increasing acreage of them grown in the United
States for farm and industrial purposes, the possibility of
their becoming a more important food in the American
diet has for some years been an interesting conjecture.
One problem has been to ascertain which among the most
promising varieties might prove acceptable to the American
palate. This study, extending over the three crop years 1934,
1935, and 1936, was a step in this direction.
From a group of 466 vegetable and field types,
seventeen have been selected by the authors as having
the greatest promise for edible use... Six of the seventeen
varieties showed special merit, and it is the belief of the
writers that any of them might easily be accepted for table
use by the American public. These are Funk Delicious,
Hokkaido, Imperial, Jogun, Willomi, and F.P.I. 97155.” “The
six varieties ranked ‘very good’ were all large yellow-colored
beans when they reached the dry mature stage.”
Tables: 1. Percentage composition of soybeans and some
competing foods (p. 427; Figures for green shelled soybeans,
mature dry soybeans, and soybean flour are given). 2. Dates
at which eighteen varieties of soybeans were at suitable
green stage for use as food (p. 430; The varieties are divided
by maturity date into very early {Giant Green}, early {Fuji,
Hokkaido, Bansei}, intermediate {Willomi, Jogun}, and late
{Funk Delicious, Illington, Higan, 81780 = Imperial}. Date
for best use ranges from Aug. 26 to Sept. 21).
3. Decrease in percentage of total sugars in green
soybeans stored in pods at room temperature (p. 431;
Moisture free basis. Figures given for two varieties
{Hokkaido and Illini}, which were gathered at the same time
in the morning. The sugar content of Hokkaido decreased
more slowly than did that of Illini. At 0-1 hour the Hokkaido
variety contained 16.44% total sugars, compared with
15.25% for Illini. After 4 hours the Hokkaido contained
93.0% as much, after 24 hours 63.5% as much, after 48
hours 67.7% as much, and after 72 hours 47.4% as much).
4. Seventeen varieties of soybeans chosen for their superior
qualities for food use (p. 440; Those rated in the highest
group are Willomi, Imperial, Hokkaido, Jogun, Funk
Delicious).
5. Percentage composition of twelve varieties of shelled
green soybeans, each at a suitable stage of maturity for food
use (p. 443; Protein content {as-is basis} averages 12.25%,
and ranges from 10.78 to 13.42). 6. Changes in percentage
composition of green soybeans as they matured: Data on five
varieties (p. 445). Sugars decreased with maturation.
7. Percentage composition of mature soybean son
the basis of 7 percent moisture content: Data on fourteen
varieties (p. 446). 8. Ash analysis of soybeans reported in the
literature (p. 447).
9. Quality of frozen green Hokkaido soybeans as
affected by conditions of handling (p. 450; Best treatment:
Blanched in the pods for 2 minutes, precooked for 30
seconds after hulling, and prefrozen 20 hours before entering
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freezer storage). 10. Detailed ratings of 466 green and dry
soybeans in Illinois tests, 1936-36 (p. 456-67). Named
varieties: Fuji (seed color was muddy green when mature),
Bansei, Kura (black saddle marking), Willomi, Imperial,
Hokkaido, Jogun, A.K. 125*, A.K. 126*, Black Eyebrow,
Cayuga, Chestnut, Columbia, Dunfield, Early Indiana
Laredo, Easycook, Ebony, Ebony sel. [selection] Stein,
Ebony sel. 18*, Funk Delicious, Funman, Giant Green,
Guelph, Haberlandt, Hamilton, Harbinsoy, Higan, Hong
Kong, Hurrelbrink, Illington, Illini, Ilsoy, Ito San, Kingwa,
Leonard, Lexington, Macoupin, Mammoth Yellow, Manchu,
Manchu (Thomas), Manchu (Wisconsin), Manchuria 13-177,
Manchuria 24026, Mandarin, Mansoy (has a distinct black
hilum), Midunk, Midwest, Morse, Morse 230*, Mukden,
Peking, Tortoise Egg, Virginia, Wilson V [Wilson-Five],
Wisconsin Black. * = Numbered by the Plant Breeding
division of the Department of Agronomy, Univ. of Illinois.
Photos show: (1) Green soybeans photographed (full
page, color) on Sept. 11, 1936. Varieties: Imperial, Hokkaido
(one of the largest vegetable types with which the authors
have worked), Jogun. Left to right: Pods, beans as they come
in the pods, shelled beans with green color intensified by
cooking, mature beans (p. 432). (2) Mature soybeans of three
varieties compared with navy beans. F.P.I. 85666 (Hokkaido)
is the largest bean in the photograph, Illini, a field type, is
the smallest. The top row is dry beans, the bottom is soaked
beans. “Almost spherical when dry, soybeans swell to an
elongated, somewhat flattened shape when soaked in water”
(p. 434).
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean varieties Illington, Imperial,
Tortoise Egg, or Willomi.
Note 2. This is the 2nd earliest English-language
document seen (April 2013) that uses the term “field types,”
which are contrasted with “vegetable types” of soybeans.
Address: Agric. Exp. Station, Univ. of Illinois.
3474. Ridgway, Frank. 1938. Day by day story of the
experimental farms: Soy beans for table. Chicago Daily
Tribune. June 15. p. 24.
• Summary: “Five varieties of the vegetable type of soy
beans to be raised for sale are being planted on the Tribune’s
Du Page county farm this week.” They are Bansei, Jogun,
Shiro, Fuji, and Funk’s Delicious. The original seed for the
first 4 varieties was brought to the USA by W.J. Morse who
is in charge of the USDA’s soy bean investigations. Note: Du
Page County is just west of Chicago; it lies along the west
border of Cook County, whose county seat is Chicago.
“Vegetable varieties of soy beans have been successfully
grown in the farm’s test plots during the last two years. They
have been found to be valuable additions to the home and
truck garden.” The beans, which resemble lima beans, are
picked green when they are easily shelled.
“Make tasty dishes: To pave the way for this undertaking

the [Tribune’s] farm manager, working in coöperation with
Chicago [Illinois] hotels, restaurants, grills, and tea rooms,
made table tests of the soy beans raised in the test plots at
the farm last summer. Chefs and customers in many of these
public eating houses were enthusiastic about the beans. They
were relished when cooked the same way as old fashioned
butter beans or lima beans are prepared.” They can also be
served “baked, sauted [sautéed] in butter, succotash style,
chili con carne, and candied.”
3475. Borthwick, H.A.; Parker, M.W. 1938. Influence of
photoperiods upon the differentiation of meristems and
the blossoming of Biloxi soy beans. Botanical Gazette
99(4):825-39. June. [4 ref]
• Summary: “Photoperiodism, discovered by Garner
and Allard in 1920, has attracted the attention of many
investigators who have attempted to find a physiological
explanation of the results observed.”
In recent papers, Garner and Murneek have (separately)
given extensive reviews of the literature. Murneek and
Gomez (1936) and Murneek (1937) recognize that while
many data have been gathered describing the physiological
processes accompanying change of photoperiod, the causes
of the reaction are still unknown.
The authors conclude that flower primordia are initiated
in photoperiodically sensitive plants in response to a stimulus
received by the leaves and transmitted to the growing plant.
Address: 1. Morphologist; 2. Assoc. physiologist. Both: U.S.
Horticultural Station, Beltsville, Maryland.
3476. Grove, Ernest W. 1938. Soybeans in the United States;
Recent trends and present economic status. USDA Technical
Bulletin No. 619. 31 p. June. [30 ref]
• Summary: Contents: Introduction. Development of the
soybean industry in the United States. Soybeans in the
world market: Relation of United States to world market
for soybeans. Soybean production in the U.S. Amount
of beans used for crushing: Soybean oil, soybean meal.
Factors affecting the price of soybeans. Present economic
position of the bean and its products: Soybean oil, soybean
meal, elasticity of demand, elasticity of supply, soybean
production.
Tables: 1. Production of soybeans in specified countries.
2. Imports of soybeans, soybean oil, and soybean cake and
meal, U.S. 1912-36. 3. U.S. tariff rates on soybeans, soybean
oil, and soybean cake or meal, 1913-37. 4. Soybeans:
Acreage for hay, beans, and grazed or hogged-off, U.S.,
1924-37. 5. Soybean production, quantity crushed, exports,
change in stocks, quantity used for feed or seed, and average
farm price 1924-37. 6. Factory consumption of soybean oil,
by classes of products, 1931-36. 7. Factory production, net
imports, stocks, and disappearance of crude soybean oil,
1922-36. 8. Production of soybean, cottonseed, and linseed
oil, 1922-36. 9. Production of high-protein fees in the U.S.,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1292
average 1928-32, annual 1933-36. 10. Value of soybean oil
and meal produced per bushel of soybeans, farm price, and
spread between farm price and total value, U.S., October
1922-September 1937. 11. Average price per pound of
soybean oil, linseed oil, and cottonseed oil, in tank carlots,
specified localities, by months, 1929-36. 12. Average price
per ton of soybean meal, cottonseed meal, and linseed meal,
bagged, specified markets, by months, 1929-36. 13. Total
acreage, acreage harvested for beans, yield per acre, and
production of soybeans in the U.S., and selected regions
and States, 1924-37. 14. Total acreage, acreage harvested
for hay, acreage grazed or hogged off, acreage harvested
for beans, yield per acre, and production of soybeans in the
U.S., and selected regions and States, 1924-37. Address:
Asst. Agricultural Economist, USDA Bureau of Agricultural
Economics.
3477. Smith, Allan K.; Circle, S.J.; Brother, G.H. 1938.
Peptization of soybean proteins. The effect of neutral salts on
the quantity of nitrogenous constituents extracted from oilfree meal. J. of the American Chemical Society 60(6):131620. June. (Chem. Abst. 32:5423). [18 ref]
• Summary: This is the earliest known study of the unusual
solubility behavior of soybean proteins in neutral salt
solution. The authors observed that neutral salt solutions
disperse less protein from soybean meal than water alone
does, and in dilute salt solutions the solubility curve exhibits
a sharp minimum at a salt concentration which varies with
the kind of salt used. Address: U.S. Regional Soybean
Industrial Products Lab., Univ. of Illinois, Urbana.
3478. Science News Letter. 1938. Nation’s soybean lab
develops 36 varnishes. 34:39. July 16. [1 ref]
• Summary: Based on an article by Dr. Henry G. Knight in
Industrial and Engineering Chemistry, News Edition (20
May 1938, p. 291-93). A little more than a year ago active
work began on most of the projects at the government’s
Soybean Laboratory at the University of Illinois. Thirty-six
different varnishes containing 100% soybean oil for their
oil content have been developed and are now undergoing
exposure tests to determine their aging properties.
3479. Graham, Ellis R. 1938. Magnesium as a factor
in nitrogen fixation by soybeans. Missouri Agricultural
Experiment Station, Research Bulletin No. 288. July. 30 p.
[20 ref]
• Summary: Nitrogen fixation increased with higher
magnesium levels. Address: Missouri.
3480. Nagel, R.H.; Becker, H.C.; Milner, R.T. 1938. Some
physical factors affecting the dispersion of soybean proteins
in water. Cereal Chemistry 15(4):463-71. July. [10 ref]
• Summary: “It is the object of this paper to consider
some of the factors which might influence the amount of

nitrogenous constituents dispersed in water from fat-free
soybean meal and to point out analytical precautions that
should be taken when the measurement of this dispersion is
attempted.”
A study of five physical factors was conducted. The
size of the meal particles is a very important factor. Meal
passing through a 100-mesh screen was found to adequate
for the purpose of extracting nitrogenous components. “Wet
grinding in a ball mill is suggested as an efficient method of
dispersing soybean proteins.”
The ratio of water to meal, the temperature, and the
length of time of extraction were found to exert small effects.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3481. New York Times. 1938. Home planning and building
equipment: Meeting to show chemical progress. Aug. 28. p.
RE14.
• Summary: The 96th meeting of the American Chemical
Society will be held in Milwaukee, Wisconsin, Sept. 5-8.
The section titled “New synthetic dyes” states: “The
utilization of soybean oil in paints and varnishes will
be explained by Dr. A.J. Lewis and Klare S. Markley of
the United States Regional Soybean Industrial Products
Laboratory at Urbana, Illinois. They will outline the results
of experimental studies in which soybean oil was the only oil
used.” Address: USDA.
3482. Brother, G.L.; McKinney, L.L. 1938. Sojabohnenprotein als Ausgangsstoff fuer plastische Massen
[Development of soybean protein as a possible base for
plastic material (Abstract)]. Kunststoffe 29(8):226. Aug. [1
ref. Ger]
• Summary: A German-language summary of an Englishlanguage article with the same authors and title published
in 1938 in British Plastics and Moulded Products Trader
10(113):248-251. Address: Illinois.
3483. Farrar, M.D.; Flint, W.P. 1938. Soybean flour as a
spray material. J. of Economic Entomology 31(4):482-85.
Aug. [3 ref]
• Summary: The usefulness of soybean flour as a sticker
and spreader in agricultural sprays depends on the waterdispersible colloids. Table 2 shows that the main active
ingredient in spray formulations is lead arsenate. Address: 1.
Illinois Natural History Survey, Urbana; 2. Illinois Natural
History Survey and Illinois Agric. Exp. Station, Urbana.
3484. Food Industries. 1938. Issues soybean warning.
10(8):458. Aug.
• Summary: USDA’s Bureau of Agricultural Economics
has issued a warning to the soybean industry to avoid
overexpansion. The Bureau, which has conducted a broad
economic study of the soybean industry, makes the key point
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that, during the past 3-4 years, products that compete with
soybeans have been in rather small supply; this as opened the
way for profitable expansion of soybean production.
In the future, however, the Bureau predicts that the
situation will be different. Cottonseed and linseed oil and
meal, and lard, the chief competitors of soybean products,
are expected to provide keener competition. It is unclear to
the Bureau whether the substantial foothold gained by the
soybean industry can be maintained.

bean, which is very responsive photoperiodically, was used.
Critical morphological examinations were made of the fresh
material before and after short day treatments.”
“Other data, which will be published later, show
definitely that the response of the Biloxi soy bean to
photoperiodic treatment is mainly an expression of the
stimuli to which the leaves have been subjected.” Address:
1. Morphologist; 2. Physiologist. Both: U.S. Horticultural
Station, Beltsville, Maryland.

3485. Milner, R.T. 1938. Report of the Soybean Analysis
Committee of the American Oil Chemists’ Society. Oil and
Soap 15(8):214. Aug.
• Summary: Millner is the committee chairman. Members
include C.H. Cox, M.M. Durkee, T.L. Rettger, S.O.
Sorensen, K.L. McKinney, and N.F. Kruse. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.

3489. Brother, George H.; McKinney, Leonard L. 1938.
Soybeans: Some possible possibilities in the production of
protein plastic material from soybeans. Modern Plastics
16(1):41-43, 70. Sept. [11 ref]
• Summary: Thermoplastic formaldehyde-hardened soybean
protein containing 1% formaldehyde and not over 3%
moisture, may be mixed with phenolic or urea-formaldehyde
molding compounds to produce molding powder with
thermosetting properties. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.

3486. Milner, R.T. 1938. Report on sodium and potassium.
J. of the Association of Official Agricultural Chemists
21(3):356. Aug. [1 ref]
• Summary: “During the past year no collaborative work was
done on sodium and potassium. The present rapid method
for potassium only, Methods of Analysis, A.O.A.C., 1935,
128, gave excellent results on soybean seed.” Address: U.S.
Regional Soybean Industrial Products Laboratory, Urbana,
Illinois–Associate Referee.
3487. Christian Science Monitor. 1938. Tests show patent
system merely needs dusting off. Sept. 8. p. 3.
• Summary: The U.S. patent system was discussed at
the 96th meeting of the American Chemical Society in
Milwaukee, Wisconsin. It is considered basically sound, with
only small changes needed.
“George H. Brother of the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, Illinois, told the
Agricultural Division that millions of dollars worth of farm
products are finding new markets in the plastics industry.”
This tends to stabilize farm income and reduce prices.
A.J. Lewis and Klare S. Markley, “also chemists in the
Soybean Products Laboratory,” foresee the day when U.S.
dependence on foreign sources for the bulk of its drying oils
used in paints and varnishes will be reduced by the use of
soybean oil from domestic crops.
“One of the basic tasks of the laboratory at present,
they said, is to find the effect of varietal, climatic, soil and
fertilizer differences upon the chemical composition of the
soybean; also to develop new industrial outlets.” Address:
USDA.
3488. Borthwick, H.A.; Parker, M.W. 1938. Effectiveness of
photoperiodic treatments of plants of different age. Botanical
Gazette 100(1):245-49. Sept. [3 ref]
• Summary: “In the present investigation the Biloxi soy

3490. Brother, George H. 1938. Plastic materials from
farm products. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 34. Sept. 9 p. [3 ref]
• Summary: Contents: Introduction. Definition of plastics.
Wood and cellulose. Casein. Zein. Soybeans (p. 5-7).
Economics. Literature cited.
At the bottom of page 1 we read: (1) Presented before
the Division of Agricultural and Food Chemistry of the
American Chemical Society at Milwaukee, Wisconsin,
September 5-9, 1938. Published in Industrial and
Engineering Chemistry Vol. 31, pp. 145-148 (1930).
(2) Defines the U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois) as “A cooperative
organization participated in by the Bureaus of Chemistry and
Soils and of Plant Industry of the United States Department
of Agriculture, and the Agricultural Experiment Stations
of the North Central States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3491. Gerlaugh, Paul. 1938. Soybean oilmeal for beef cattle
and sheep. Proceedings of the American Soybean Association
p. 17-18. 18th annual meeting. Held 12-14 Sept. at Wooster
and Columbus, Ohio.
• Summary: “Soybean oilmeal is in the front line as a protein
concentrate for use by the beef cattle and sheep folks. This
statement applies whether one is interested in thinking
of using soybean oilmeal alone or as part of a mixture of
several protein concentrates.
“Considerable work has been done by several of our
Corn Belt experiment stations during the past several years
comparing soybean oilmeal either with soybeans, with
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cottonseed meal or with linseed meal. This work has been
reported to you at your previous meetings. I am not familiar
with any work of this nature during the past year.
“Perhaps you would be interested in a discussion of
the relative value of soybeans and soybean oilmeal when
considered on the basis of exchanging soybeans for meal at
the extracting plants. It is my understanding that all of the
soybean oilmeal manufacturers in or near Ohio will trade
soybean oilmeal to the producers for soybeans. Doubtless
this same situation exists at other locations. I have attempted
to analyze some of the cattle feeding tests with this point
of exchange in mind. It is necessary to use tests in which
similar amounts of soybeans, whole or ground, and soybean
oil meal have been fed.
“During the winter of 1923-1924 the Iowa Station fed
one lot of two-year old steers, weighing approximately 950
pounds at the start of the 120-day test, two and one-half
pounds of ground soybeans daily per steer along with a full
feed of shelled corn, about 20 pounds of silage, and about 2
pounds of hay. To another lot 2.5 pounds of soybean oilmeal
was fed. The steers fed the ground soybeans gained 2.4
pounds per day, while those fed the soybean oil meal gained
2.57 pounds daily.
“Feeding the ground soybeans or the soybeans oilmeal
at the rate of 2.5 pounds per day, a ton of either concentrate
would supply the protein for 800 steer day rations.
“The cattle fed soybean oilmeal gained 2056 pounds
for each 800 steer days and the feed requirements of the two
lots showed a saving of 7 pounds of soybean oil meal and 56
pounds of shelled corn, 1 bushel per hundred weight of gain.
Two thousand and fifty-six pounds of gain would save 143
pounds of soybean oilmeal and 20.5 bushels of corn.
“In other words, this test would justify the statement that
a ton of beans could have been traded for 1850 pounds of
soybean oilmeal and when fed to the cattle the feeder would
have as many pounds of gain as if he had fed a ton of beans
and would have saved twenty bushels of corn in the deal.
“In 1927, the Illinois Station fed one lot of 377-pound
calves for 200 days a ration containing 1.34 pounds of
whole beans, 8.9 pounds of shelled corn, about 8 pounds of
silage, and 2 pounds of alfalfa hay. To another lot of similar
calves, 1.35 pounds of soybean oilmeal was fed and the same
amount of silage and hay. The soybean oilmeal fed calves
consumed 9.1 pounds of shelled corn per day. The average
daily gains of the two lots of calves were 2.26 pounds for
the soybean fed calves and 2.36 pounds for the soybean
oilmeal fed calves. There was a difference in selling price
between these two lots of calves of 50 cents per hundred
and the calves weighed about 850 pounds. This would mean
about $4.25 more value per calf in the oilmeal lot. The
feed requirements 6f these two lots of calves showed 1910
pounds of soybean oilmeal giving as much gain as a ton of
whole beans. This 1910 pounds of oilmeal would furnish
the protein concentrate for 7 calves, fed at the rate of 1.35

pounds per day for 200 days. These 7 calves would be worth
nearly $30.00 more at the end of the feeding period, because
of their higher finish. This test would justify the statement
that a ton of beans could be traded for 1900 pounds of meal
and the feeder could expect a very nice margin due to the use
of the soybean oilmeal.
“A similar analysis of several other tests shows a greater
advantage in some cases and less advantage in others. I feel
that we are justified in encouraging our cattle feeders to trade
soybeans for soybean oilmeal so long as the handicap is not
greater than a ratio of one ton of beans for 1850 pounds of
meal.
“There is need for further work on the feeding value
of meals manufactured by different processes. The Illinois
Station conducted tests, closing in 1935 and 1936, using old
and new process soybean oil-meals. The first test showed
considerable advantage in favor of the old process meal. The
second test showed no difference. A third test was conducted
during this past season, with results not available at the time
this is written. Mr. Bell, who has charge of our sheep work,
informs me that soybean oilmeal has proven a satisfactory
supplement for lamb fattening rations when compared with
soybeans or with cottonseed meal or linseed meal.” Address:
Ohio Agric. Exp. Station, Wooster, Ohio.
3492. Lewis, A.J.; Markley, K.S. 1938. The utilization of
soybean oil in paints and varnishes. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 36.
Sept. 6 p.
• Summary: “So much interest has been aroused relative to
the U.S. Regional Soybean Industrial Products Laboratory
that a few words about the laboratory as a whole may not
be out of place. A somewhat detailed description of the
organization, facilities, and type of research projects of the
laboratory was reported by Dr. Henry G. Knight in the News
Edition of Industrial and Engineering Chemistry for May 20,
1938. Consequently, only brief mention will be made of the
organizational features of the laboratory while the projects
of most interest to those engaged in the technology and
production of the products of the drying oil industry will be
emphasized.
“The laboratory was organized as a cooperative
enterprise by the Bureaus of Chemistry and Soils and Plant
Industry of the U.S. Department of Agriculture and the
Agricultural Experiment Stations of the States of Illinois,
Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, and
Wisconsin. The broad basic objectives of the laboratory are
to ascertain the effect on the chemical composition of the
soybean of varietal, climatic, soil, and fertilizer differences;
and to develop new industrial uses and improve present
industrial outlets for soybeans and soybean products.
“That considerable emphasis is being placed on a search
for more extended industrial uses of the oil, especially in
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the drying field, is not surprising in view of the economic
position of oil production and consumption in this country.
According to the report of the Bureau of the Census, U.S.
Department of Commerce, released on March 26, 1938,
the total factory consumption in this country of primary
animal and vegetable oils and fats amounted to nearly 5
billion pounds for 1937. Of this amount nearly a half billion
(457,785,000) pounds was consumed in the production of
paints and varnishes. During the same period, according to
the Fats and Oils Trade, published by the Federal Bureau
of Foreign and Domestic Commerce, this country imported
174,864,803 pounds of tung oil, 43,590,607 pounds of perilla
oil, and 534,117,344 pounds of linseed oil in the form of
oil and flaxseed, or a total of 752,592,754 pounds. At the
same time there was produced from domestically grown
flax 130,982,656 pounds of linseed oil. The 1937 domestic
production of soybean oil was 194,131,000 pounds of which
only 17,157,000 pounds were consumed in the drying oil
industry.”
At the bottom of page 1 we read: Presented before the
Paint and Varnish Section of the American Chemical Society
at Milwaukee, Wisconsin, September 5-9, 1938.
Also, published in the October 27, 1938 issue of Paint,
Oil and Chemical Review, Vol. 100, No. 22, p. 8-9. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
3493. Milner, R.T. 1938. Progress of the U.S. Regional
Soybean Industrial Products Laboratory. Proceedings of the
American Soybean Association p. 3-5. 18th annual meeting.
Held 12-14 Sept. at Wooster and Columbus, Ohio.
• Summary: “At the last meeting of the American Soybean
Association a brief report was made on the work of the
agronomic and analytical sections of the U.S. Regional
Soybean Industrial Products Laboratory. This report will
deal more fully with the investigations of the oil and protein
sections. It must be realized that but little time has elapsed
since the inauguration of these work projects and the results
here discussed are only preliminary. They are to be regarded
as indications of what may be expected of future work
in these fields, and in no sense as a report on completed
research work.
“It may be recalled that when the laboratory was
organized as a cooperative venture undertaken by the
Bureaus of Chemistry and Soils and Plant Industry of
the U.S. Department of Agriculture and the Agricultural
Experiment Stations of the twelve North Central States,
two broad objectives were laid down by these cooperating
agencies to guide the work of the laboratory; (1) to ascertain
the effect of varietal, climatic, soil, and fertilizer differences
on the chemical composition of the soybean and to develop
varieties of soybeans for industrial utilization; and (2) to
develop new industrial uses and improve present industrial
outlets for soybeans and soybean products. The projected

research on the second objective was to deal chiefly with
soybean oil and soybean meal or protein, and to conduct
engineering and development studies of soybean processing.
“It may not be out of order to mention briefly the
progress toward the first objective during the last year. At
present over 800 samples have been analyzed chemically for
many constituents. These samples represent extremely wide
variations in environmental conditions. Briefly, the results
so far collected confirm those reported last year. However,
differences found during the growing season of 1937 when
conditions were more nearly normal as compared with 1936
have been sufficiently great to justify the collection of data
for several more years before attempting any sweeping
generalizations. The possibilities in breeding soybeans to
develop desirable characteristics of oil and protein content,
iodine number, etc., look very promising. In addition
facilities have been recently set up for physiological studies
of the soybean.
“Considerable experimental work has been done during
the past year on the use of soybean oil in varnishes and
paints. Fatty acids derived from soybean oil have been used
for some years in glyptal resin finishes. Likewise soybean
oil itself has been used in mixtures with linseed and perilla
for paints, and with China-wood oils for varnishes. This
laboratory has, therefore, chiefly directed its efforts toward
the production of protective films and coatings which contain
no oil other than soybean. At the risk of being tedious I shall
give a greatly simplified picture of a varnish and how it is
made. A varnish is usually composed of a resin or gum, an
oil, a drier, and probably some thinning agent. It is desirable
to have as finished product a varnish that will dry to a clear
hard film quickly, that is easy to apply, and that is resistant
to alkali, acids, hot or cold water, and gasoline. Such a
varnish should have an average out-door life of about a
year, and during that time should remain as a tough elastic
film. Variations in the resin, oil, or drier, in the amounts of
each used, in the manner of combining, and in the cooking
together of these constituents will affect the properties of the
varnish. As you all know, soybean oil is correctly classed
as a semi-drying oil since normally it requires much longer
to dry than linseed oil, for instance, and the resulting film
of soybean oil is normally soft and tacky. It is evident that
considerable care must be taken to produce a satisfactory
varnish from soybean oil alone. A number of very promising
varnishes have been made using clarified nonbreak or alkalirefined soybean oil. One crucial test of the durability of
varnishes is their resistance to weathering. This is a test for
which time is required and there is no satisfactory substitute.
“Some 50 varnishes are now undergoing outdoor
exposure tests and among them are some which after the
lapse of nearly a year show practically no checking or
peeling and still retain their gloss. The resistance of many
of these products to acid, alkali, and water is also excellent.
At the present time a bakelite resin has proved the most
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satisfactory and, with such resins, soybean oil varnishes in
our experiments will dry free from tack in some 6 to 8 hours
and successive coats can be applied on successive days.
While ten years ago such a drying rate would have been
considered excellent, today varnishes are made which dry
tack free in 2 to 4 hours. Although the present achievement
of producing a soybean oil varnish which will dry in 6 to 8
hours represents great progress in this field, efforts are being
continued to reduce the drying time of these products.
“Work on soybean oil paints has also been carried
out with about the same degree of success. Exposure tests
still underway show these coatings to be very resistant
to weathering although none of them have been exposed
sufficiently long to permit an estimate of their ultimate
durability.
“Collaborative studies with the National Bureau of
Standards, the Norfolk Navy Yard, and the Chicago Paint
& Varnish Production Club have been undertaken. It is felt
that such work offers the best possibilities for sound and
permanent expansion of the use of soybean oil in the field of
protective films and coatings.
“Before discussing the work of the laboratory on the
utilization of soybean protein in plastic materials it may be
well to define the term ‘plastic material’ as used here. In
general, a plastic material is a mixture of organic substances
which under the influence of heat and pressure may be
formed to shape. Plastic materials may be divided into two
general classifications, thermoplastic and thermosetting.
Plastics of the latter class, of which bakelite is an example,
are formed by a non-reversible chemical reaction which
produces infusible material. This hardens in the die, after
pressing and heating have formed it to the shape desired,
and it can be removed from the hot die. The thermoplastic
materials such as cellulose acetate soften by the action of
heat and pressure without undergoing chemical change. Such
material may be repressed again and again. Pieces molded
from it must be hardened by chilling the die before the piece
is removed.
“Contrary to all published results and opinions this
laboratory has discovered that it is possible by hardening
soybean protein properly with formaldehyde to produce
a thermoplastic material. This discovery makes possible
the development of protein molding powders that will
come from a die in a finished state. To appreciate properly
the importance of this development it must be realized
that casein, the only protein plastic used to any extent
commercially at present, requires a very long hardening
process after being molded or formed to shape. Of course
much remains to be done before this soybean plastic
which contains no other plastic or filler material is entirely
satisfactory. If a satisfactory plasticizer or softener can be
found which is also a water repellent, a great improvement
in this plastic will result. Some success has been achieved in
the intensive search for such an agent.

“It has been found possible to mix thermoplastic,
formaldehyde hardened soybean protein or meal with
commercial molding materials, such as phenolic or
urea compounds, and produce thermosetting material
with considerably improved properties. It has also been
discovered that soybean protein may be extracted from the
fat-free meal in a formaldehyde solution. This hardened
protein may possibly be used for the base in the preparation
of a great many industrial products, including plastics,
laminated material, adhesives, paints, films, etc.
“Limitations of time and space prevent more than
a mention of the work in progress on the isolation and
identification of minor constituents of soybean oil, the study
of the stability of edible oil, methods of following chemical
changes in stability, the isolation and study of the proteins
of the soybean and their properties in aqueous suspension,
the isolation and identification of various sterols and
carbohydrates some of which possess considerable interest
and potential industrial value, fundamental studies on various
phases of soybean processing, and finally refining, bleaching,
and deodorization of the oil or its distillation in an extremely
high vacuum (molecular), in modern laboratory scale
apparatus.
“The list is not complete and the accomplishments
which have just been emphasized are merely to point out
for your information some trends which the work of the
laboratory is following. The prospects are bright for further
industrial use of the soybean and its derived products. The
chief prerequisites for broadened applications are a more
precise knowledge of the physical and chemical properties
of the materials for which uses are sought and more definite
information concerning the chemistry of the processes
through which these materials must pass to produce from
them products of industrial importance.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3494. Monroe, C.F. 1938. Soybeans and soybean products as
feed for dairy cattle. Proceedings of the American Soybean
Association p. 9-16. 18th annual meeting. Held 12-14 Sept.
at Wooster and Columbus, Ohio. [43 ref]
• Summary: Contents: Introduction. Soybeans as a hay
for dairy cattle: compared to alfalfa hay. Other trials with
soybean hay. Soybeans for silage. Soybeans for grain:
Ground beans versus linseed meal. Ground soybeans
versus other protein supplements. Soybean oilmeal as a
protein substitute, Soybean versus soybean oilmeal. Effect
of soybeans on product. Effect of soybeans on vitamin A
content of butter. Summary.
A table shows the average production of milk and
butterfat as 2-year-olds of cows on a legume-hay and corn
ration. The three rations are: alfalfa and corn, soybean hay
and corn, clover hay and corn. The amount of both milk and
butterfat produced are much greater on the soybean hay and
corn ration.
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“Summary: From the work herein reported it may be
said that soybeans make a very acceptable dairy roughage
and that ground soybean seed, as well as soybean oilmeal,
has proved an excellent high protein feed.
“There is a need for more feeding work with soybeans
and soybean products using longer feeding periods than in
the past. With trials of extended duration the long-time effect
of the feeds may be demonstrated. Some hazards attend the
assumption that 20 to 30 day tests results may be applied to a
program of 6 months’ continuous feeding, such as dairymen
follow during the winter season.” Address: Assoc. in Dairy
Industry, Ohio Agric. Exp. Station, Wooster, Ohio.
3495. Morse, W.J. 1938. Soybeans in the Southern States.
Proceedings of the American Soybean Association p. 4548. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: “American-grown soybeans were first crushed
for oil on a large scale during the latter part of 1915 by a
few cottonseed oil mills in North Carolina. A shortage of
cotton seed and a surplus of soybean seed were the principal
factors in arousing interest in the processing of the soybean.
During the season of 1916-17 no domestic beans were
crushed, owing to the extremely high price of seed, but some
Manchurian seed destined for a European country was sold
to cottonseed oil mills in North Carolina and South Carolina
and was processed by both expeller and hydraulic mills.
The oilmeal produced by these mills was used largely by
manufacturers of fertilizers. At that time feed manufacturers
were hesitant in changing their formulas to include a product
in which there was doubt concerning future supplies.
“The expansion in the processing of soybeans for oil and
oilmeal, most of which has taken place within the past three
years, has been the chief factor in attracting popular interest
to the soybean and its uses. Most of the seed production,
as previously stated, has been in Illinois and other North
Central States, and soybean processing mills are largely
concentrated in this region. At present about 50 mills are
crushing soybeans in the United States; only 9 of these
are located in the Southern States, 7 of which are in North
Carolina and southern Virginia.” Address: Bureau of Plant
Industry, USDA, Washington, DC.
3496. Morse, W.J. 1938. Edible varieties of soybeans.
Proceedings of the American Soybean Association p. 3033. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: “Although the soybean had attracted attention at
various times as an article of food in the United States, it was
not until the World War [World War I], when a cheap source
of protein was being sought, that the soybean was really
considered seriously as an article of diet for Americans. The
dried beans were prepared in many ways but owing to the
time required for cooking, the peculiar taste, and improper

methods of processing, soybean products were not generally
accepted. During this period cooking tests were conducted
with all of the varieties and introductions then available in
an attempt to find varieties lacking the unpleasant bean taste
and which would cook quickly. Only two such varieties were
found–the Easycook and Hahto. Some progress was made in
getting people to eat these varieties...”
“Oriental varieties of soybeans are distinguished
not only according to seed and plant characters but also
according to use, such as for curd [tofu], sprouts, green
vegetables, roasted beans, and numerous other food products.
Attempts to obtain suitable edible varieties from oriental
countries through correspondence met with but little success.
During agricultural exploration work in the Orient from
1929 to 1931, many varieties of soybeans were found in
Japan and Chosen [Korea] which were used solely as green
shelled or dry edible beans. These edible types, ranging in
maturity from 75 to 145 days, have been under test for the
past six years at various experiment stations throughout the
United States.” In addition, “extensive investigations of the
cooking qualities and composition of the green shelled and
dry edible beans have been made by various Departments
of Home Economics. Many of these varieties were judged
much superior to the commercial varieties in flavor, texture,
and ease of cooking. Moreover, tests indicate that the flour
from most of the edible varieties has a better flavor than
the available commercial soybean flours... Thirty-one of
the varieties introduced as edible beans have been found
sufficiently promising to be assigned varietal names, shown
in table 1, and have been distributed into those regions to
which they seem especially adapted. Although the supply of
seed of these varieties at present is quite limited, seed stocks
are being increased rapidly at several experiment stations and
by various growers to meet the growing demand for edible
soybeans... Both the green (immature) and dry beans contain
much more fat and protein and less carbohydrates than other
leguminous seeds. Few naturally occurring foods are as rich
in protein as soybeans... The soybean is also a good source
of some of the mineral elements, containing more calcium
and phosphorus than any of the cereals and excelling most
foods as a source of available iron. Because of the alkaline
elements in soybeans, they belong to the class of alkaliforming foods.
Table 1, titled “Characteristics of edible varieties of
soybeans” (p. 32) lists the following 31 varieties: Agate,
Aoda, Bansei, Chame, Chusei, Easycook, Fuji, Funk
Delicious, Goku (the smallest bean in this table; 3,216 seeds/
lb), Haberlandt, Hahto (the second largest bean; 1,250 seeds/
lb), Hakote, Higan, Hiro, Hokkaido (the largest bean; 1,232
seeds/lb), Imperial, Jogun, Kanro, Kura, Nanda, Osaya,
Rokusun, Sato, Shiro, Sioux (the next to smallest bean in this
table; 3,000 seeds/lb), Sousei, Suru, Toku, Tokyo, Waseda,
Willomi. For each variety the table shows: F.P.I. number,
number of days to ripen, seed color (green, straw yellow,
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olive yellow, brown, black), hilum color (brown, black,
pale), seeds per pound, oil content and protein content (% on
moisture-free basis), and use (green vegetable, or dry edible).
“Some commercial concerns are now canning the green
beans and at the Illinois Agricultural Experiment Station
attempts to preserve green soybeans with freezing storage
methods have been very successful.
“Extensive nutritional studies revealing the unique
dietary value of the soybean and its products during recent
years have had much to do with the rapid and growing
popularity of the soybean as a food.”
Note: This is the earliest document seen (July 2013)
that mentions the soybean varieties Aoda or Sioux. Address:
Bureau of Plant Industry, USDA, Washington, DC.
3497. Robison, W.L. 1938. Soybeans and soybean oilmeal
for pigs. Proceedings of the American Soybean Association
p. 18-22. 18th annual meeting. Held 12-14 Sept. at Wooster
and Columbus, Ohio.
• Summary: There are different ways in which soybeans can
be used for hogs. One of these is an annual or emergency
forage crop. Soybeans are usually ready for grazing in 6
to 8 weeks after the time of seeding. Soybean pasture is
of excellent quality and is especially palatable to pigs. In
seven Ohio comparisons with Dwarf Essex rape, the pigs
on each gained at approximately the same rate and required
approximately the same amount of concentrates per 100
pounds of gain produced. Since soybeans do not produce
much new growth after being grazed and do not withstand
frost, they do not carry as many pigs per acre or provide
grazing for as long a time as does Dwarf Essex rape.
Soybean pasture does not cause sun scalding or blistering
of the skin as rape sometimes does. Possibly the soybean
plant is also adapted to a wider range of conditions than is
rape. Like rape, soybean pasture is suitable for providing an
abundance of palatable green feed during mid-summer when
permanent pastures, such as bluegrass, may be of little worth.
For the reason pointed out later, soybeans should not be
pastured after the pods have filled.
“Green, leafy, sun-cured, leguminous hay is an
important ingredient of winter rations for swine. Such
hays furnish some protein, are rich in calcium and other
minerals, and are a source of vitamins, particularly vitamin D
which aids in bone formation and the prevention of rickets.
Although less commonly used, if it is of equal quality,
soybean hay would be expected to compare favorably
with alfalfa hay for hogs. The hay may be fed in racks or
ground and mixed with the supplement or other feed. For
growing and fattening pigs, it usually constitutes 20 to 25
percent of the supplement, or 3 to 5 percent of the total feed.
Leguminous hay should make up 10 percent or more of the
winter ration for pregnant sows.
“Although the green or dry foliage of the immature
soybean plant is excellent, there are serious drawbacks to the

beans or the grain portion of the plant as a feed for pigs. Like
corn or the small grains, soybeans are deficient in minerals
and vitamins. In many of the earlier trials, no minerals were
fed and no leguminous hay or other material supplying
vitamin D, when the pigs were kept in confinement, was
included in the ration. Soybeans are fairly high in protein.
Nevertheless, even when minerals and ground alfalfa were
fed, they were not satisfactory as a protein supplement to
corn for pigs that had no pasture and that were placed on
feed shortly after weaning time and carried to normal market
weights. Raw soybeans as a rule are distasteful to pigs.
“Under the above conditions, pigs fed soybeans were not
ready for market until two months later than similar pigs fed
tankage. They also took 73 pounds more feed per 100 pounds
of gain produced. With corn at 70 cents a bushel, tankage at
$2.50, ground alfalfa at $1.00, and minerals at $2.00 a 100
pounds, the soybeans had a comparative value of only 21
cents a bushel.
“A study of a number of experiments showed that in
general the younger the pigs when they were placed on
feed the lower was the value obtained for the soybeans. The
various experiments with the feeding of raw soybeans may
be briefly summarized as follows: Soybeans were worth
more when minerals and ground alfalfa were included in the
ration than when they were not. Soybeans were worth less
for younger than for older pigs. Soybeans were worth more
for pigs on pasture than for those having no pasture. When
minerals were fed, well-grown shoats [shotes] were used
and the experiments were conducted on pasture, soybeans
produced as rapid and practically as efficient gains as
tankage.
“Cooking soybeans made them an effective supplement
even for pigs that were placed on feed soon after they were
weaned. Pigs fed boiled soybeans took more feed, gained
more rapidly, made greater gains per unit of feed, and were
ready for market earlier than similar pigs fed tankage. In
trials at the Indiana Station, roasted soybeans likewise
proved more effective than raw soybeans.
“If sufficient soybeans to balance corn, so far as the
protein is concerned, are fed to pigs that are not on pasture
and that are carried from shortly after weaning time until
they are finished for market, their pork will be soft. Soft pork
is objectionable to the consumer. The richness of soybeans
in oil, which is liquid at ordinary temperatures, is chiefly
responsible for their softening effect. Cooking the soybeans
does not greatly reduce the-danger of them producing soft
pork.
“Since, under one set of conditions, a given quantity of
soybeans may produce a fairly firm pork and under another
set of conditions a pork that is too soft, the maximum amount
of beans that can be fed without danger, set by different
investigators, has varied somewhat.
“The following statements are quoted from the reports
of some recent Iowa experiments:
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“’It appears as though pigs can consume up to 5 percent
of their ration as soybeans without noticeably affecting the
firmness of their carcasses.’
“’Pigs fed a ration carrying more than 5 percent of
soybeans from weaning time to final marketing time are very
likely to produce softer carcasses than are desired by the
packer or the consumer.’
“’Swine feeders who intend to produce pigs which
will not yield undesirable carcasses must not feed soybeans
during the growing and fattening period in excess of 5
percent of the ration.’
“The unfavorable influence of soybeans on the quality
of pork cannot be disregarded without serious consequences
to the hog industry of the country. If soybeans do not exceed
5 percent of the ration, only about one-half bushel per pig
can be utilized. With a liberal supply available, one would
probably be tempted to feed larger amounts.
“In the manufacture of soybean oilmeal, a large share of
the oil is removed. Consequently, soybean oilmeal can be fed
to pigs as a protein concentrate without danger of producing
soft pork. As determined from the refractive indexes of the
back fat, no soft carcasses were found among those from 65
head of finished hogs that had received soybean oilmeal as a
supplement to corn in a test at the Ohio Station.
“In Bulletin 400 of the Indiana Station, Vestal and
Shrewsbury state: ‘Hogs fed tankage and soybean oilmeal as
supplements to corn will generally produce firm carcasses.’
“Culbertson, Thomas, Hammond, and Beard, in their
mimeographed A.H. [Animal Husbandry] Leaflet 146 of the
Iowa Station, state that: ‘The carcasses of the pigs in these
groups were firmer than those in the groups that consumed
appreciable amounts of whole soybeans–indicating that the
oil in the beans was the chief offender in producing soft
pork.’
“In their A.H. Leaflet 152 they conclude: ‘The soybean
oilmeal was a more satisfactory supplement than the
soybeans and in addition the pigs fed the soybean oil meal
produced carcasses with a considerably harder fat.’
“Another statement in their A.H. Leaflet 146 is that ‘The
combination of soybean oilmeal and meat meal tankage was
a high class grain balancer.’
“In early experiments with soybean oilmeals widely
different results were secured. In some instances, when it
was fortified with minerals, and also with ground alfalfa, in
case the pigs were not on pasture, soybean oilmeal compared
favorably with tankage. In others, it gave no better results
than raw soybeans.
“Comparisons of different soybean oilmeals were made.
A raw tasting meal, manufactured by the expeller process
and another manufactured by a solvent process were as
unsatisfactory as raw soybeans. A hydraulic meal and an
expeller meal having a roasted or nut-like taste ranked in the
order named but were both satisfactory supplements.
“The soybean oilmeals of today are of much higher

quality than those used in these early experiments. Different
methods are employed and a different extractive is used in
the production of solvent soybean oilmeal. Improvements
have likewise been made in the manufacture of hydraulic and
expeller soybean oilmeals.
“Since 1934 the Ohio State has conducted four trials
in which a rather flat or tasteless solvent soybean oilmeal,
a nut-like expeller soybean oilmeal, and a mixture of
tankage and linseed meal were compared for supplementing
corn, ground alfalfa, and minerals for pigs in dry lot. Pigs
receiving the three as named gained 0.84, 1.21, and 1.29
pounds daily; ate 3.98, 4.75, and 5.17 pounds of feed daily
a head, and required 473, 392, and 402 pounds of feed for
each 100 pounds of gain produced, respectively.” Continued:
Address: Ohio Agric. Exp. Station, Wooster, Ohio.
3498. Robison, W.L. 1938. Soybeans and soybean oilmeal
for pigs (Continued–Document part II). Proceedings of
the American Soybean Association p. 18-22. 18th annual
meeting. Held 12-14 Sept. at Wooster and Columbus, Ohio.
• Summary: (Continued): “The rather flat or tasteless solvent
soybean oilmeal was compared with a toasted solvent meal
in three trials. The pigs fed the ration containing the toasted
meal gained 29 per cent more rapidly and required 10
percent less feed per unit of gain than those fed the ration
containing the rather flat or tasteless meal.
“In a single Ohio comparison, a nut-like expeller
soybean oilmeal and a hydraulic soybean oilmeal, made at
a higher temperature than was formerly used but at one that
is now regularly employed, produced gains at the rates of
1.23 and 1.34 pounds daily on requirements of 384 and 365
pounds of feed per 100 pounds of gain, respectively.
“In the three tests at the Wisconsin Station, pigs fed an
expeller meal, made at a relatively high temperature, and
others fed a hydraulic meal, made at the temperature now
employed, which is higher than was formerly used, gained at
the average rates of 1.19 and 1.33 pounds daily a head and
consumed averages of 403 and 389 pounds of feed per 100
pounds of gain produced, respectively. Meals of both types
which were made at lower temperatures than were those just
referred to produced slower gains and less gain per unit of
feed consumed.
“In our experience, soybean oilmeals having a pleasant,
roasted, nut-like taste and aroma are more palatable and have
a higher feeding value for pigs than those having a flat, or
disagreeable, raw, beany taste.
“A summary of seven dry lot trials in which soybean
oilmeal was compared with a mixture of tankage and linseed
meal shows that the pigs that received the ration containing
soybean oilmeal were not ready for market until 6 days later
but that they required 9 pounds less feed for each 100 pounds
of gain produced than did those with which they were
compared.
“In eleven comparisons on pasture, pigs receiving a
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supplement of soybean oilmeal reached a given market
weight 4 days later and consumed 5 pounds more feed
per 100 pounds of gain than others receiving tankage.
Thus, there was but little difference in the merits of the
two supplements. The soybean oilmeal was fortified with
minerals. An experiment is in progress at the Ohio Station
in which the newer type of solvent soybean oilmeal, having
a pleasant, nut-like aroma, is being compared with meat and
bone scraps, with dry-rendered, 60 percent protein tankage,
with fish meal and with iron treated expeller cottonseed meal
as supplements to corn for pigs on mixed clover and alfalfa
pasture. Up to the present time or for eight weeks, the group
of pigs receiving soybean oilmeal has out-gained the other
groups. Although a pasture experiment is less exacting than a
dry lot trial, the results so far indicate that soybean oil-meals
having high feeding values for pigs are now being made by
each of the three processes of manufacture.
“Under dry lot conditions, combining soybean oilmeal
with some other protein-rich feed is probably preferable
to feeding it as the only protein concentrate in the ration.
Soybean oilmeal should be fortified with suitable minerals,
regardless of whether it is fed to pigs in dry lot or on pasture.
If the pigs are kept in confinement, some good quality
leguminous hay or other source of vitamin D should also be
included in the ration.” Address: Ohio Agric. Exp. Station,
Wooster, Ohio.
3499. Rodrigo, P.A. 1938. Acclimatization of soybean in the
Philippines. I. Philippine J. of Agriculture 9(3):223-52. July/
Sept. Plus 6 plates on unnumbered pages at end. [13 ref]
• Summary: “Work on the acclimatization of the soybean,
Glycine max M., was started by the then Bureau of
Agriculture (now Bureau of Plant Industry) in 1911, and as
early as 1915 by the College of Agriculture in Los Baños.
From 1911 to 1932, about 100 varieties from various
countries have been introduced and tested by the former
institution. The present work, however, the results of which
are being presented in this paper, was begun in May, 1935,
and is still in progress.”
When the Bureau of Plant Industry first launched its
drive on crop diversification in about 1931, the soybean
was chosen as one of the crops to study, in part because
the Philippines imports over 500,000 pesos worth of
soybeans and soy products each year. “The successful
production of soybean in the Philippines would not only
prove agriculturally beneficial, it would also bring a decided
improvement in the diet of our people, the soybean being
considered one of the ‘most complete and natural foods
known to the human race.’”
“The soybean is not really a new crop in the Philippines,
although it is practically unknown to the farming public.
Some even advance the theory that it is indigenous to the
Philippines, but the more common belief is that it must
have been introduced here during the early Spanish times,

perhaps, by Chinese immigrants. This belief is strengthened
by the lack of any wild species or form of soybean in the
Islands and by the existence of only a single naturalized
variety, the Ami, which is claimed to have been grown in the
province of Batangas from time immemorial...
“The data presented in this article include results
obtained from cultures started in May, 1933 to June, 1937.
All the tests were conducted in plot cultures at the Central
Experiment Station, Malate, Manila.”
The plates show different soybean varieties growing in
the Philippines. The first five show soybean plants; the last
shows soybean seeds, with their relative sizes and shapes.
The names of the varieties that produced these seeds are:
American Black, Ami, Cayuga, Chinese, Dunfield, Furisode,
Hakubi, Head Green, Illini, Kachin, Kingwa, Macoupin,
Manchu, Manchuria, Manchuria Type 13-177, Mandarin,
Mandell, Mamloxi, Mamredo, Midwest, Mis 2 Behrum, Miss
28 E.B. Str. 3910, Miss 33 Dixi, Nanking, Nanksoy, Otamaao, Otama-ao Str. 2, Otama-ao Str. 3, Penagype, Scioto,
Seaweed, Type 117, Type 65379, Yellow Biloxi Hybrid,
Yellow Biloxi Small.
A French-language translation appeared in Revue
Internationale du Soja 1(1):35-37 (1941). Address:
Horticulture Section, Bureau of Plant Industry, Manila.
3500. Wiggans, R.G. 1938. Soybeans in the Northeast.
Proceedings of the American Soybean Association p. 3337. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: “Soybeans in the northeastern United States
have not reached and probably never will reach the
importance they have attained in the corn belt. This actuality
or realism does not prevent a manifest interest in the crop,
neither does it mean that soybeans may not become of
considerable consequence in the area, and that possibly
with the proper varieties, cultural methods, and utilization
they might attain such proportions as to have an economic
influence on the production in the corn-belt.
“Northeastern agriculture is conservative, based on
diversification, and with a few exceptions can not be
considered a one-crop agriculture. Furthermore, in general
it is a region of small fields unadapted to the use of large
farm machinery. For these and other reasons it can hardly be
expected to be able to compete successfully with the great
agricultural areas to the west and south.
“Through the initial stages of introduction, experimental
trials, and development and expansion in production during
the past decades, the Northeast has not been entirely asleep.
Although largely outside of what has been and probably will
continue to be the main producing sections, this large border
or transitional area may in the end become a part of the
soybean belt. Such has been the agricultural history of other
crops introduced into new environments. With increased
knowledge of the crop, improved varieties, and repeated
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experiments, the border areas of production are continuously
changing. What was once the frontier area becomes absorbed
and the frontier is driven back. The maturing of corn at 48
degrees north latitude on the Gaspe Peninsula and at 56 to
60 degrees in Sweden, as well soybean in southern England
at 53 degrees and in southern Sweden at 56 degrees, may be
cited as examples of this fact. The above-mentioned material
is at present in the experimental plantings at Ithaca, New
York. Many other examples might be given.
“It is reasonable, however, to conclude in the beginning
that with climatic restrictions, small units of tillable
land, unsuitable machinery, lack of adapted varieties,
cultural idiosyncrasies, uncertain utilization of the crop
and long distances from cash markets for surpluses or
for the main crop, all suggest that the northeastern area
can not be expected to compete on an even basis with the
more favorably situated agricultural sections. A logical
supposition, based on the experiences of many farmers in the
area over a long period of time and the limited experiments
made on a scientific basis by investigators, would be that
soybeans in the Northeast offer the greatest promise as a
forage crop.
“I assume that this and Dr. Morse’s paper are supposed
to give a picture of the border areas of soybean production, a
task which becomes difficult because of a lack of published
information, an absence of statistical reports, a wide
diversification of conditions, and an inadequate fund of
direct information.
“The interest of the farmer in the Northeast in soybeans
as a possible home-grown addition to his limited highprotein animal food supply is of long standing, but the
interest of the general public has been manifest only since
the tremendous increase in production in the corn belt
and the publicity in connection with the use of the crop in
industry. The manifestation of these interests appears in
the increased correspondence of agronomists at all of the
agricultural experiment stations, more bulletins with a wider
distribution, large numbers of articles in the popular press,
exhibits at agricultural gatherings, and in numerous other
ways. Steece (1937) lists 21 active projects on soybeans at
8 state experiment stations in the area, involving studies
on culture, breeding, and utilization. The United States
Department of Agriculture has seen fit to report in 1937
production in 5 of the 11 states in the area, two more than
previously. The active cooperation of the United States
Department of Agriculture with the experiment stations in
the Northeast and a conscious effort to introduce varieties
which might logically be expected to be adapted, has
stimulated the efforts of station workers.
“In considering soybeans for the Northeast, the climatic
conditions are among the factors of greatest importance.
The climate of the higher elevations in West Virginia is
similar to a considerable acreage of agricultural land in
Pennsylvania, and even to the more favorable conditions in

New York. Maryland offers a climate not too different from
those prevalent in the regions of concentrated production.
The valleys of southern and central Pennsylvania also offer
fairly favorable environments for soybeans. New Jersey,
Connecticut, and Rhode Island are likewise favored as
compared to New York in general and the remaining New
England states. In the northern areas longer days, cooler
nights, higher humidity, and shorter seasons in general
introduce limiting factors to soybean production as well as to
the production of many other crops.
“The soils in the Northeast offer no particular difficulty
to the production of soybeans, in fact, the fertility in general
is such as to indicate the great need for increased legumes.
Generally, the addition of phosphorous gives a favorable
response in increased yields, and soybeans should seldom be
grown without the addition of phosphate in some form.
“The idiosyncrasies of the soybean crop seem to be
greater as the border-line areas are approached. The cultural
needs of soybeans in the Northeast are the same as in the
central area of production, but each necessary factor becomes
of the utmost importance and may easily be the limiting one.
The following illustrations may be given:
“1. As fertility decreases inoculation becomes more
and more essential. In the larger part of the Northeast there
is absolutely no chance for the soil to have been inoculated
previously. The value of reinoculation probably is greater
under such conditions.
“2. Depleted organic matter and heavier clay soils make
necessary greater care in the depth of seeding.
“3. The necessity of fertilization places an added
responsibility on the farmer in order to prevent the toxic
effect of direct contact of the fertilizer with the seed.
“4. Time of planting becomes more important because
of the necessity of utilizing every possible available day for
growing the crop to the stage of maturity desired.
“5. The rate of seeding fortunately offers little difficulty
provided there is an even distribution and the competition
with weeds is successfully eliminated. The soybean plant
has a surprising power of adjustment to space, provided the
space is free to be occupied.
“6. Weeds, including grass, present an even greater
problem in the Northeast than in the central area of
production. (I know you will not agree with me on this point,
but I am willing to argue the issue.) The essential reason
for this is universally recognized in the fact that soybeans
at best grow rather slowly during the seedling stage, and
that the best growth is secured under warm conditions, both
day and night. These ideal conditions are seldom present
in the greater part of the area under discussion, and never
present early in the season. Thus, conditions less favorable
for soybeans are at the same time more favorable for some of
their greatest competitors. All growers recognize the futility
of attempting to produce soybeans in active competition
with weeds early in the life cycle of the soybean plant.
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Therefore, weed control becomes absolutely necessary
if a reasonable crop is to be expected. Probably the best
way to handle this situation is to do the cultivating before
seeding. Since seeding can not be too much delayed in the
Northeast, some form of cultivation capable of eliminating
most of the competing plants, and at the same time leaving
enough soybean plants to form a desirable stand, becomes
a necessity. Successful production of soybeans is next to
impossible without cultivation. The later the planting the less
cultivation is essential.” Continued. Address: Cornell Univ.
3501. LeClerc, J.A. comp. 1938. Partial list of processes
for removing the bitter taste from soybeans. Washington,
DC: Food Research Div., Bureau of Chemistry and Soils,
USDA. 2 p. Oct. 11. Revision of 1934 edition. Unpublished
manuscript. [34 ref]
• Summary: A very useful bibliography of 34 references on
this subject. Address: Food Research Division, Bureau of
Chemistry and Soils, USDA; Washington, DC.
3502. Dies, Edward J. 1938. Re: Concern about future of
U.S. Regional Soybean Industrial Products Laboratory.
Letter to Hon. Henry A. Wallace, Secretary of Agriculture,
Washington, DC, Oct. 25. 1 p. Typed, without signature.
• Summary: “There have been many disquieting rumors as
to the possible future activity of the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, Illinois, the work
of which has been held in such high regard by soybean
growers, processors, and others interested in the growth of
the soybean industry.
“At the annual meeting of the National Soybean
Processors Association on Oct. 13, this subject was discussed
and the following resolution unanimously adopted:
“Whereas, it has been rumored that the Soybean
Research Laboratory at Urbana might be discontinued, and
“Whereas, the soybean processing industry feels that the
Laboratory serves a very useful and indispensable function
in behalf of agriculture, the processing industry, and the
consuming industries; therefore, be it
“Resolved, that our Association go on record as being
opposed to the abandonment of the Laboratory, and urge
not only the continuation of the same, but that serious
consideration be given to the expansion of the activities in
the interest of the soybean industry as a whole, and to the
providing of better and more adequate housing facilities for
this project.”
Note: On Oct. 29, W.L. Burlison sent a copy of
this letter to J.C. Blair, who was Dean of the College of
Agriculture, Univ. of Illinois (1938-1939).
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: President,
National Soybean Processors Assoc., 3818 Board of Trade
Building., Chicago [Illinois].

3503. Lewis, A.J.; Markley, K.S. 1938. The utilization of
soybean oil in paints and varnishes. Paint, Oil and Chemical
Review 100(22):8-9. Oct. 27.
• Summary: Contents: Description of U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois. Dependence of
USA on foreign sources of drying oils. Suitability of the Lab.
for this type of work. Soybean oil varnishes. Soybean oil
aluminum paints. Soybean oil outside white paints. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
3504. USDA Bureau of Chemistry and Soils. Food Research
Div. 1938. Selected references on manufacture of soy sauce.
Washington, DC. 2 p. Oct. 28. Mimeographed unpublished
manuscript. [16 ref]
• Summary: The 16 references from 1895 to 1936 are listed
in chronological order. Address: Washington, DC.
3505. Dies, Edward J. 1938. Re: Letter from the Department
of Agriculture. Letter to members of NSPA and other
interested parties, ca. Oct. 30. 1 p. Typed, without signature.
• Summary: “At our Annual Meeting we adopted a
resolution urging that the Soybean Laboratory be retained,
there being rumors to the contrary. The resolution was sent
to Secretary of Agriculture Wallace, and I have just received
from J.D. LeCron, Assistant to Sec’y Wallace, the following
reply:
“’We have your letter of October 25, 1938, transmitting
a resolution adopted by the National Soybean Processors
Association at its annual meeting October 19th, this
resolution pertaining to the work and need of continuation of
the U.S. Regional Soybean Industrial Products Laboratory at
Urbana, Illinois.
“It is very gratifying to have this expression of the high
appreciation in which your Association holds this laboratory
and we wish to assure you that this Department has never
contemplated discontinuing or curtailing the researches now
being prosecuted there. Also, the Department recognizes the
need for better and enlarged housing facilities for this work
and is hopeful that the situation as it now exists relative to
these facilities may be rectified.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: President,
National Soybean Processors Assoc., 3818 Board of Trade
Building., Chicago [Illinois].
3506. Bickford, W.G.; Dollear, F.G.; Markley, K.S. 1938.
The effect of hydroxyl groups and acetylation on the
apparent diene values of soybean and other vegetable oils.
Oil and Soap 15(10):256-59. Oct. [21 ref]
• Summary: It was recently observed, during a study of
the bodying of soybean oil under oxidative conditions,
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that an increased hydroxyl number was accompanied by
an increased diene value. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3507. Brother, G.L.; McKinney, L.L. 1938. Development
of soybean protein as a possible base for plastic material.
British Plastics and Moulded Products Trader 10(113):248251. Oct. [15 ref]*
Address: Illinois.
3508. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1938.
Composition of a soybean oil of abnormally low iodine
number (102.9). Oil and Soap 15(10):263-64. Oct. [5 ref]
• Summary: Soybean oil from Dunfield soybeans (grown
at Columbia, Missouri in 1936) was found to have an
iodine number of 101.6. As far as the authors know, this is
the lowest iodine number ever recorded for an American
cultivated variety of grain-type soybean. This oil appears
to contain a higher percentage of oleic acid and a lower
percentage of linoleic and linolenic acids than do normal
soybean oils.
Note: This is the earliest English-language document
seen (June 2009) that contains the term “grain- type” or
“grain-type soybean,” which it uses in contrast to “vegetabletype” soybeans. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3509. Hayward, J.W. 1938. The proteins of soybeans and
soybean oil meal. In: Soybean Nutritional Research Council,
ed. 1938. The Composition and Nutritive Properties of
Soybeans and Soybean Oil Meal; A Literature Review.
Chicago: SNRC. 62 p. See p. 12-21. Oct. [41 ref]
• Summary: Contents: Amount of protein in soybeans and
soybean oil meal and factors affecting same (Varieties:
Manchu, Dunfield, Mandarin, Illini, Peking, Mukden, Illinois
T 117, F.P.I. 54563-3, Scioto). Types of protein in soybeans
and soybean oil meal. Amino acid content of the proteins
in soybeans and soybean oil meal. Nutritive value of the
proteins of soybeans and soybean oil meal. Effect of storage
on soybean protein. Industrial uses of soybean protein: Glue,
adhesive and sizing materials, plastics, water paint, foundry
cores, artificial wool, whipping flours.
“Amount of Protein in Soybeans and Soybean Oil Meal
and Factors Affecting Same: Soybeans available in this
country and in other countries exhibit a wide variation in
protein content, this variation being due to several factors.
In the first place, soybeans grown in a single locality show
a marked varietal difference in protein content. Piper and
Morse (1) state that the principal varieties in the United
States may vary from 34.1% to 46.9% in this respect.
Cartter and Milner (2) of the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, whose extensive
investigations of the composition of soybeans are still in
progress, have reported the following analysis of soybeans to

indicate the variation with change of variety [table 1]:
Manchu 45.99%
Dunfield * 43.95%
Mandarin 45.54%
Illini 44.48%
Peking 43.68%
Mukden 6.31%
Dunfield ** 42.07%
Illinois T 117 43.20%
F.P.I. 54563-3 44.63%
Scioto 3.73%
* Seed from Illinois Experiment Station.
** Seed from Purdue Experiment Station [Indiana].
“An individual variety grown in a single location may
also vary considerably from year to year. O’Kelly and Gieger
(3) found that the Laredo and Mammoth Yellow varieties
analyzed for protein as follows over a period of several years
(from 1925 to 1932; table 2):
Laredo ranged from 35.55% to 40.67% protein
Mammoth Yellow ranged from 39.91% to 44.64 protein
A given variety will also vary considerably in protein
content from one locality to another. Webster and Kiltz (4)
list the following results for four varieties of soybeans grown
in different places in Oklahoma in 1931 [table 3]:
The variety Chiquita contained 42.50% protein in Craig
County but 46.56% in Stillwater Co.
The variety Dixie contained 43.13% protein in Craig
County but 46.82% in Stillwater Co.
The variety Virginia contained 40.00% protein in Craig
County but 44.06% in Stillwater Co.
The variety Laredo contained 35.00% protein in Craig
County but 47.50% in Stillwater Co. This latter variation is
probably closely associated with the influence of varying
environmental conditions, such as climate (including
rainfall), soil type, fertilizer applied, etc. It has been stated
(5) that soybeans grown in Manchuria and the United States
are richer in protein than those grown in Germany, and
further, that application of phosphatic fertilizers likewise
favors protein formation. Inoculation of the soil may have a
profound effect. For instance, a 16% increase in the protein
content of soybeans grown on inoculated areas over those
grown on uninoculated soil has been reported by Smith and
Robison (6) who obtained the following results [table 4]:
Ogemaw, not inoculated had 8.08% moisture and
35.39% protein
Ogemaw, inoculated had 8.88% moisture and 42.20%
protein
Medium Green, not inoculated had 8.12% moisture and
31.23% protein
Medium Green, inoculated had 8.80% moisture and
36.45% protein
“There is apparently (7) a relationship between the
quantity of rainfall and the protein content of soybeans, the
lower rainfall tending to produce a higher protein content.
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After a certain stage in the maturation process, soybean
seeds (3) decline in protein content, but this change is due to
decomposition of nitrogen free extract rather than a decrease
in the absolute quantity of protein. Likewise, decayed or
damaged beans show a higher protein content. There is also
some indication (8) of an inverse relationship between the oil
content and the protein content of soybeans.
“The amount of protein in soybean oil meal will
naturally depend upon the protein content of the soybeans
used in processing, but in general the bulk of the soybeans
that are processed in this country consist of only a few
varieties, grown principally in the Corn Belt States. When
these soybeans are all pooled together, the processor finds
that the soybeans do not vary a great deal in protein content
from one pressing to another. There is, however, a slight
difference in protein content between the New Process
[solvent] and Old Process soybean oil meals. In fact, the
processors employing the solvent method of oil extraction
(New Process) have found it possible to safely guarantee
44% of protein in their soybean oil meal; whereas 41%
has been the usual guarantee for hydraulic or expeller (Old
Process) soybean oil meal (9). Types of Protein in Soybeans
and Soybean Oil Meal:
“Osborne and Campbell (10) proposed the name
of glycinin for one of the globulin types of protein they
obtained from soybeans. They considered it the principal
protein, making up about 80 to 90% of the total crude protein
contained in soybeans. They also isolated a more soluble
globulin which resembled phaseolin in composition and,
as far as they could ascertain, it was similar to phaseolin
in reaction. They obtained an albumin-like proteid which
they termed legumelin, and they estimated it made up about
1.5% of the total protein of the soybean. In addition to
these proteins, they isolated a small quantity of proteose.
Some of these proteins are listed below with their average
composition [table 5]:
Jones and Csonka (11) obtained five protein fractions
from soybeans by fractional precipitation at definite
concentrations of ammonium sulfate within a range of 33
to 70% of saturation. In order to determine which fraction
represented glycinin, a salt extract of soybean meal was
dialyzed. From the protein fraction which precipitated,
two globulins were separated. One was precipitated from a
10% salt (NaCl) solution by ammonium sulfate at 55% of
saturation and did not coagulate even at boiling temperatures.
This fraction was called glycinin since its properties agreed
with those given by Osborne and Campbell for glycinin.
“Amino Acid Content of the Proteins in Soybeans and
Soybean Oil Meal: Osborne and Clapp (12) in their analyses
of glycinin, the principal protein of the soybeans, found the
content of amino acids was similar to the values reported for
casein, the principal protein of milk. Csonka and Jones (13)
analyzed the chief protein (glycinin) from seeds of several
varieties of soybeans and found them to differ considerably

in amino acid content with the greatest variations occurring
in cystine content (a low value of .74% for the Illini variety
and a high value of 1.45% for the Manchu soybean). Csonka
and Jones (14) were the first investigators to report on some
of the amino acids contained in the whole (non protein
extracted) defatted soybean oil meal. Again cystine was
found to be the most variable amino acid for the various
varieties tested. Values ranged from .287% for the Illini up to
.491% for the Herman variety. However, these investigators
did not believe we needed to fear a quantitative deficiency of
cystine in any of the common varieties of soybeans or in the
meal made from these varieties. Hamilton, et al. (15), Nollau
(16) and Mashino (17) give figures on their determination
of the nitrogen distribution of soybean protein using the Van
Slyke method.
“We have listed below for comparison the amino acids
of the chief soybean protein, glycinin, and the amino acids of
casein, the principal protein of milk:” [table 6].
“*We refer you to the second edition (1934) of
Fundamentals of Dairy Science by L.A. Rogers and others,
for literature references covering all but one of the above
values on amino acids in casein. Nutritive Value of Proteins
of Soybeans and Soybean Oil Meal:
“Osborne and Mendel (19), Vestal and Shrewsbury (20),
Shrewsbury, Vestal, and Hauge (21), Hayward, Steenbock,
and Bohstedt (22) found that raw soybeans when fed to rats
as the sole or principal source of protein in an otherwise
complete ration did not support appreciable growth.
However, normal growth resulted when they fed soybeans
which had been previously cooked. Vestal and Shrewsbury
(20), Shrewsbury, Vestal, and Hauge (21), and Robison (23)
reported similar results with pigs. Mitchell and Villegas
(24), Mitchell and Smuts (25), and McCollum, Simmonds,
and Parsons (26) reported experimental evidence in support
of the fact that the raw soybean contains a protein of low
nutritive value. Mitchell and Smuts (25) and Shrewsbury
and Bratzler (27) claimed that the low nutritive value of the
protein of raw soybeans was due to a deficiency of the amino
acid cystine.” Continued. Address: USA.
3510. Hennefrund, Helen E.; Colvin, Esther M. comps. 1938.
The soybean industry. A selected list of references on the
economic aspects of the industry in the United States, 19001938. USDA Bureau of Agricultural Economics, Agricultural
Economics Bibliography No. 74. vii + 474 p. Oct. 28 cm.
Pages 1-279 are references; pages 280-474 are index.
Prepared under the direction of Mary G. Lacy, Librarian.
Bureau of Agricultural Economics. [1613 ref]
• Summary: Contents: Sources consulted. Foreword. 1.
General. 2. Cost of production and returns. 3. Grading and
standardization. 4. Harvesting. 5. Marketing. 6. Oil, protein
and moisture content. 7. Statistics. 8. Storage. 9. Utilization:
General, industrial uses, farm uses, food uses. 10. Patents
relating to soybean products and processes. Index. Address:
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USDA Bureau of Agricultural Economics.
3511. Jacob, M.; Duncan, H.R. 1938. A comparison of
cottonseed meal, cottonseed meal and tankage, peanut oil
meal, and soybean oil meal, fed with corn silage for fattening
two-year-old steers. Tennessee Agricultural Experiment
Station, Bulletin No. 167. 7 p. Oct.
• Summary: Conclusions:... “3. Cottonseed meal made a
much better showing in cost of gains and financial outcome
than the other supplements. Peanut and soybean oil meals
cost from $2.00 to $10.00 more per ton than cottonseed meal
of approximately the same protein content. The addition
of tankage also raised the cost of gain and consequently
lowered returns.
“4. The 4 concentrates fed were practically equal, pound
for pound, in feeding value. The price per ton should be the
deciding factor in choosing among them. In most cases the
cottonseed meal-tankage combination will be eliminated on a
cost-per-ton basis.
“5. Satisfactory slaughter cattle were produced by
each ration fed. Cattle fleshy at the start of the experiment
finished as good or low choice beeves.” Address: Knoxville,
Tennessee.
3512. Kishlar, Lamar. 1938. Soja max–The soybean. In:
Soybean Nutritional Research Council, ed. 1938. The
Composition and Nutritive Properties of Soybeans and
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62
p. See p. 7-9. Oct. [9 ref]
• Summary: “This is the success story of an immigrant plant
which came in to America and made good. This is the story
of Soja Max, the soybean, who waited 5,000 years for his big
chance, and, when opportunity knocked, made a lasting place
for himself in American agriculture and commerce on the
basis of merit and merit alone.
“The soybean is a native of Asia. It is one of the oldest
crops grown. How long ago man started to cultivate the
soybean no one knows. Some say that soybeans have been
grown for 25,000 years (Breedlove, 4 June 1936, p. 12). The
first written record seems to be a Chinese book on Materia
Medica, Pen Ts’ao Kong Mu written by Emperor Shen-nung
about 4,800 years ago (Horvath, May 1931, p. 36).
“Even the name is cloaked with mystery. For the salted
soybeans [fermented black soybeans], the early Chinese
had a word pronounced ‘Shi.’ Another word, ‘Yu,’ was
given to the oil used as a condiment. Later the term ‘Shi-yu’
[fermented black soybean sauce] was applied to the plant and
to the raw beans” (Chicago J. of Commerce, 20 June 1936, p.
14).
“Linnaeus, the first botanist to make a scientific study
of the leguminous plants, applied the Greek word, glycine,
meaning sweet, to all the ground nut species of legumes.
Since the soybean had very large nodules on the roots, he
called it Glycine Max. Many years later Moench found

that the soybean was a distinct genus. He renamed it Soja
Hispida. More modern authorities have shown a preference
for Soja Max, the name which has become generally
accepted.
“The soybean was a long time in coming to America. In
1804 a Yankee Clipper ship, searching the Chinese ports for
a return cargo, loaded several bags of soybeans as reserve
food supply and brought the first importation to America”
(Burlison 1936).
“More than one hundred years passed. A few soybeans
were raised mostly as botanical curiosities. In 1907, Dr.
C.R. Ball of the United States Department of Agriculture,
described twenty-three varieties of soybeans, all that were
then known in the United States (6). These included fifteen
introductions by the United States Department of Agriculture
between 1900 and 1905. The remaining eight were brought
by individuals from the Orient, several by the way of Europe.
“By 1913, the list had grown to 427. By 1925, 1,133
varieties were described. In all more than 7,000 samples of
seed have been collected from Japan, Chosen, Manchuria,
China, Formosa, Java, Sumatra, and India (3). Of these, there
are more than 2,000 distinct types, which have maturities
ranging from 75 to more than 200 days. These types and
varieties have been grown in various places, the less
promising varieties being discarded, until, at present, more
than 100 named varieties are widely grown, or are being
increased for greater distribution in the United States (7).
“The soybean is a summer leguminous annual (1). The
pods are from 1 to 2½ inches long and contain from 2 to 4
seeds. The root tubercles, which permit this plant to build up
the fertility of the soil, are large and abundant. The stems,
usually strong and woody, grow from 2 to more than 6 feet in
height. The flowers are small, sweet-pea shaped, and white
or purple in color. The seeds which grow in the pods may,
when mature, be yellow, green, brown; or black in color.
Some seeds are round; some are oval; while some are flat
like a lima bean.
“Some varieties of soybeans are useful only as an oil
seed or for feed. They are so hard that several hours’ boiling
fails to properly soften them. However, some of the newer
varieties are useful for food and, when cooked, are delicious
eaten as a vegetable. The University of Illinois has tested
467 varieties of vegetable or edible soybeans and has given
six, a very good, and seventy, a good rating (8). The soybean
was probably first utilized for the production of oil and meal
in the United States about 1910 by an oil mill on the Pacific
Coast. The beans were imported from Manchuria.
“During the World War, the general shortage of fats and
oils made it necessary to import very substantial quantities
of Manchurian soybean oil. This oil was frequently of very
poor quality because of the crude equipment on which it was
made. Often it was shipped from the Orient in five gallon
kerosene cans which had been improperly cleaned, and the
contaminated oil was ruined for edible purposes. In 1918
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import figures show that 336,000,000 pounds of soybean oil
were imported from the Orient (9).
“The production of soybean oil from domestic seed
was started, in a small way, in North Carolina in 1916. The
first oil was produced in a cotton oil mill in the off season,
using cotton oil presses. In 1920, soybean oil was produced
in Chicago Heights, Illinois, using an expeller. In 1922, oil
was made by the A.E. Staley Manufacturing Company of
Decatur, Illinois. At first, only one expeller was used, but
two more were installed shortly afterward, and about 90,000
bushels of beans were crushed that year (9).
“From this modest beginning, the soybean processing
industry has grown until soybean production in the United
States reached a peak for the crop year 1935-36 when
some 44,378,000 bushels were harvested. Over half of this
production was processed, yielding a total of approximately
600,000 tons of soybean oil meal. The year 1938-39 is
expected to exceed the record of 1935-36. When one realizes
that the industry produced only 21,000 tons of soybean oil
meal for the crop year 1928-29, it is obvious that a product
must have merit to increase in volume 30 times during years
when all feedstuffs were cheap and plentiful.
“Thus, the Asiatic visitor was quick to catch on to
American ways, to thrive on American soil, in American
climate. He grows nearly everywhere that corn or cotton can
be grown. When history is finally written, the story of Soja
Max will be the greatest success story of the great World
Depression.” Address: USA.
3513. Park, Malcolm; Fernando, M. 1938. A further
experiment on soya inoculation in Ceylon. Tropical
Agriculturist (Ceylon) 91(4):201-07. Oct. [6 ref]
• Summary: “In a previous paper, the writers (Park and
Fernando, 1937) recorded the results of preliminary tests
of the nitrogen-fixing efficiency of strains of Rhizobium
japonicum Kirch.” In this new experiment, five inoculation
treatments, viz., inoculations with four strains of R.
japonicum and an uninoculated control were combined with
two varieties of soybean. Three of the strains were received
through the courtesy of Dr. H.J. Toxopeus, Agricultural
Experiment Station, Buitenzorg [Bogor, Java, in today’s
Indonesia]; they had been isolated from soybean plants
grown in soils of different types in Middle, Eastern, and
Western Java. Another strain came from Wisconsin via
England.
The two varieties of soya were: (1) A large-seeded
variety akin to Mammoth Yellow, and (2) a small, yellowseeded variety originating from Poona, India.
The large-seeded variety did not respond to inoculation,
whereas the small-seeded reacted markedly. Chemical
analyses of the seeds of the small-seeded soybeans that were
harvested from the different plots showed distinct differences
in the nitrogen content as a result of inoculation. Address:
1. Acting Deputy Director of Agriculture; 2. Research

Probationer in Plant Pathology.
3514. Whiteman, Elizabeth Fuller; Keyt, Ellen Kingsley.
1938. Soybeans for the table. USDA Leaflet No. 166. 6 p.
Oct.
• Summary: Contents: Introduction. Food value of soybeans
and their products. Soybeans as a green vegetable. Dry
soybeans (Recipes: Soybean casserole {with “2 cups cooked
soybeans, chopped”}, Chile con carne with soybeans.
Soybean souffle {with “3 cups soybean pulp” [sieved or
ground cooked soybeans]}. Salted soybeans {“they are good
fried in deep fat and salted to serve like salted nuts”}).
Soybean sprouts. Soybean milk and “mash” [okara]
(Recipes: Soybean milk sour. Soybean macaroons (with
cooked soybean mash)). Soybean curd (Recipes: Vegetable
chowder with soybean curd. Chop suey with soybean curd
and bean sprouts). Soybean flour.
Concerning “Dry soybeans” (p. 2-3): “Dry soybeans are
cooked and served in a variety of dishes in practically the
same way as other dry beans, except that some varieties of
the soybeans require longer cooking. They should always be
soaked overnight first.
“Of the varieties tested, Easycook, Chusei, Rokusun,
Jogun, Hokkaido, and Kanro require the least cooking, but
Mammoth Yellow, Dixie, Hahto, and many other varieties
may be used successfully, especially with the pressure
cooker. After soaking overnight, drain, add fresh water, and
simmer. The first varieties named will cook tender in about 2
hours, or sometimes less.
“With a pressure cooker at 15 pounds pressure, the
cooking time is only a matter of 15 to 30 minutes, depending
on the variety.
“For baking, the dry soybeans should be partly cooked
first in an open kettle or the pressure cooker, then combined
with the seasonings and baked in a slow oven for 3 to 4
hours, or until the beans are tender and savory. Any standard
recipe for baked beans may be followed.
“Sometimes the cooked soybeans are pressed through
a coarse sieve or ground in a food grinder and the pulp
used in making soup, croquettes, loaf, or souffle. The cold
soybean pulp also makes a nutritious and flavorful filling for
sandwiches when mixed with chopped onion and enough
salad dressing or milk to make it easy to spread. Or the pulp
may be used like pumpkin or squash with milk, eggs, and
spices as a filling for pie.
“The following recipes are typical of the many ways of
using cooked dry soybeans. The beans themselves contain so
much fat that they need only enough added for flavor.”
Concerning “Soybean sprouts” (p. 4): “Soybeans, like
mung beans, can be sprouted in a flower pot, a sink strainer,
or any container that has holes in it for drainage and can be
covered. Be sure the container is large enough, for the beans
swell to at least six times their original bulk as they sprout.
Soak overnight, and next morning put the beans in the
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container, cover, and leave them in a warm place. Flood with
lukewarm water at least four or five times each day during
the sprouting period. In 4 to 6 days the sprouts will be 2 to 3
inches long. Then they should be kept in a cool place, just as
any fresh vegetable.
“Bean sprouts are a good addition to raw salads or to
omelet, souffle, meat stew, or fricassee. The sprouts are very
tender and to hold their crispness should not be added to hot
mixtures until a few minutes before serving. They are also
often used with soybean curd and vegetables in chop suey (p.
6).”
Concerning “Soybean ‘milk’ and mash” (p. 4-5):
“Soybean ‘milk,’ though not the equal of cow’s milk in food
value, may be used like it as a beverage or in cooking. It is of
value in diets for persons allergic to cow’s milk, but in infant
feeding must be properly supplemented.
“Of the varieties of soybeans tested, the best to use for
making milk are Bansei, Hokkaido, Haberlandt, Mammoth
Yellow, Dixie, and Rokusun. The milk may be made by
either of two methods.
“Method 1.–Wash the dry soybeans and soak overnight.
Remove the skins and grind the beans very fine. Put the
ground beans in a cheesecloth bag, in a bowl of lukewarm
water, using 3 quarts of water to each pound of dry beans.
Work thoroughly with the hands for 5 to 10 minutes. Wring
the bag of pulp until dry. Boil the milk on a low fire for 30
minutes, stirring frequently to prevent scorching. Add sugar
and salt to taste. Keep in a cold place.
“Method 2.–After washing the dry soybeans, let them
dry thoroughly. Crack them; then grind them fine. To each
pound of beans add 3 quarts of water, and soak for 2 hours.
Boil for 20 minutes, stirring constantly; then strain through
cheesecloth. Add sugar and salt to taste. Keep in a cold place.
“The creamy white soybean milk can be used in
practically any recipe calling for milk. For instance it may
serve as one of the chief ingredients in a creamed vegetable
soup, or with eggs in custard, or in cocoa or other hot
beverages.
“The ground bean pulp or mash has very little flavor, but
may be used for its nutritive value in combination with foods
of more pronounced flavors. It spoils quickly, however, and
should be heated to prevent it from souring.
“To cook soybean pulp or mash [soybean mash], put
the desired amount of mash into the top part of a double
boiler. Add one-half teaspoon of salt to each pint of mash.
If the mash is too dry, moisten it with soybean milk. Stir
occasionally and cook for about an hour or until the raw
soybean flavor is gone. Keep in a covered jar in a cold place.
The cooked mash makes an inexpensive ingredient in the
macaroon type of cooky [cookie].” There follows recipes for
“Soybean milk soup” and “Soybean macaroons.”
Note: This is the earliest English-language document
seen (June 2013) that uses the term “soybean mash” to refer
to whole soybeans than have been cooked, then mashed or

ground to a paste.
“Soybean Flour: Much of the soybean flour on the
market is made of the whole or hull-free beans. Some of it,
however, is made from the bean press cake, after part of the
oil has been removed, and there is a very small quantity from
which the fat is extracted by means of a chemical solvent.
This last type of soybean flour contains much less fat than
the other two.
“The first two types can be used in the proportion
of one-fourth soybean flour to three-fourths wheat flour
in standard recipes for yeast bread, muffins, biscuit and
other quick breads, pastry, and plain cakes. If more of the
soybean flour is used, the other ingredients generally have
to be adjusted. The following recipes are typical.” Recipes
are given for: Soybean flour muffins. Soybean nut bread.
Soybean piecrust. Address: 1. Junior home economics
specialist; 2. Junior scientific aide.
3515. Dies, Edward J. 1938. Re: Uneasiness about future
of U.S. Regional Soybean Industrial Products Laboratory.
Letter to W.L. Burlison, [Head, Dep. of Agronomy],
University of Illinois, Urbana, Nov. 3. 1 p. Typed, without
signature.
• Summary: “There has been some uneasiness as to the
possible loss of the laboratory, or its absorption. In fact,
concern has been pronounced in some quarters.
“I know no one better informed on this subject than
E.F. Johnson. He has been building obstacles here and
there against efforts to interfere with the laboratory and its
operation. I am not at liberty to reveal any of the information
that has been given to me in confidence, but since you two
are among the strongest advocates, I am asking Mr. Johnson
to give you in confidence what information he is at liberty to
advance.
“Incidentally, yesterday I learned that Urbana has one
in six chances of getting one of the new [USDA Regional
Research] laboratories, which information I also passed
along to Mr. Johnson.”
Note 1. A copy was sent to Mr. E.F. Johnson.
Note 2. On Nov. 4, W.L. Burlison sent a copy of the
letter to Dean Joseph C. Blair [Head of the College of
Agriculture at University of Illinois from 1938 to 1939] and
added: “If I hear from Mr. Johnson, I will send a copy of the
material to you.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: President,
National Soybean Processors Assoc., 3818 Board of Trade
Building., Chicago [Illinois].
3516. Woodruff, Sybil; Chambers, E.; Klaas, H. 1938. A
study of protein extract from soybeans with reference to its
use in foods. J. of Agricultural Research 57(10):737-46. Nov.
15. [15 ref]
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• Summary: Fat free soybean flakes from No. 2 Illini
soybeans were ground to 60 mesh, extracted continuously for
24 hours with petroleum ether (boiling point 30-60ºC), then
ground to 10 mesh. Three successive water extractions of
this flour dissolved most of the soluble protein. Acidification
with acetic acid to pH = 5 precipitated the protein which
was then dried in the laboratory (using alcohol and ether
washing) leaving a white powder. About 52% of the protein
in the flakes was recovered.
For the conversion of nitrogen percentage to protein, the
factor 5.71 is correct. The older factor 6.25 is not correct.
The protein in solution foams nicely, suggesting its use
where egg white is used in cooking. However it does nor
produce thickening or binding of food ingredients as do
egg proteins in (for example) custards or muffins. Yet it is
tasteless and entirely unobjectionable as an addition to other
foods.
Note: If such soy protein is enzyme modified, it makes
an excellent alternative to egg whites in many applications.
Address: Illinois Agric. Exp. Station.
3517. Eagle (Dothan, Alabama). 1938. Soy bean milk is fine.
Nov. 16.
• Summary: “Tuskegee Institute’s versatile Dr. Carver has
produced milk and many other things from peanuts–an
amazing variety of food and other products... The chemist
is a resourceful scientist and research uncovers no end of
wonders.
“The soy bean, too, is proving to be the prolific mother
of many palatable and nourishing products.
“Two or three years ago, says Editor William Allen
White’s Emporia Gazette, he was a luncheon guest of
Secretary of Agriculture Henry Wallace. ‘We lunched in
his private office. A cafeteria in the building supplied the
order which the writer hereof ordered. A big bowl of milk
and crackers appeared at Wallace’s place.’ The greedy eyes
of the editor of The Gazette fell on it and Wallace said,
‘That is our favorite luncheon dish. Would you like a glass
of milk?’ At a nod of acquiescence the Secretary told the
waiter to bring some milk like his. It appeared. It was good.
When we had disposed of our milk, the Secretary grinned
and asked us, ‘Did you like it?’ We said ‘Yes.’ He said, ‘I
thought you would. I drink it every day. It isn’t milk at all.
It’s a milk substitute made of soy beans and is much richer
for my purposes in nourishing qualities than milk itself. And
someway I like it better.’ ‘Ditto here.’ To that the writer of
The Gazette article adds the following:
“This story is told to illustrate another story. A state food
inspector was in the office the other day, examining The
Gazette’s advertising columns. He spotted the advertisement
he was looking for. It was a line in a grocer’s advertisement
advertising this soy milk as a cheap brand of milk but
without calling attention to the fact that it was not cow’s
milk. In other words it was false advertising. Cases and

crates of this good soy bean milk are sold in this town as
cheap canned milk
“Of course this advertising is false advertising and the
dealers are subject to arrest, as are the canners who pack it.
How much better it would be if they would frankly advertise
their product as soy bean milk. Those who consume this fake
milk because it is cheap are fooled but they are not swindled.
They are getting a good pure product. They know now that it
is better milk than the real milk. They will buy it advertised
for what it is.
“Why not be honest? It really pays. Quite apart from
the morality involved, honesty–commercially–is the best
policy. Soy milk branded as soy milk will have its place in
the commercial world. But branded as a cow-milk product it
will have tribulation. Try that soy milk sometime and as the
old-fashioned advertisements used to read, ‘You will use no
other.’
“Yet as a matter of fact probably in many cases the real
milk is just as good as the imitation.
“Yes, it really pays to be honest, but it does not pay to
come into competition with the great American dairy block.
“Southern farmers are greatly interested in the
production of oleomargarine, ‘the poor man’s butter.’ Oils
which enter into its composition are produced abundantly in
the South, but the dairy interests of the northern and western
states are powerful enough to keep a law on the statute books
which forbids the sale of margarine butter to which coloring
matter has been added.
“And if soy bean milk, or any other vegetable milk
begins to be produced in quantity in this country, it will have
the dairy interests on its neck in short order–via the Congress
of the United States, which seems to jump obediently when
the dairy lobby in Washington [DC] says jump.”
Note: Perhaps Wallace got the idea for soy bean milk
from his friend, G.W. Carver, whom Wallace had known
since he (Wallace) was a baby. Carver had “made some very
acceptable milk from the soy bean” by Oct. 1930.
3518. Brother, George H.; McKinney, Leonard L. 1938.
Protein plastics from soybean products: Action of hardening
or tanning agents on protein material. Industrial and
Engineering Chemistry 30(11):1236-1240. Nov. [28 ref]
• Summary: “Protein hardened by an aldehyde at or near its
isoelectric point is thermoplastic. The best plastic with the
lowest water absorption is produced by treating the protein
with an aldehyde in its isoelectric range. Water absorption
increases sharply on either side of this range.
“The most effective hardening agents are some of
the aldehydes, and of these, formaldehyde is the best.
Commercial soybean protein is the best protein material of
those studied for the production of plastic material.”
From 1 week to 6 months is required for the hardening.
The seasoning or drying requires about an equal period.
Address: U.S. Regional Soybean Industrial Products Lab.,
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Urbana, Illinois.
3519. Nagel, R.H.; Becker, H.C.; Milner, R.T. 1938. The
solubility of some constituents of soybean meal in alcoholwater solutions. Cereal Chemistry 15(6):766-74. Nov. [14
ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3520. Parsons, Helen T.; Johnson, D.; Marlatt, A.L.; Briggs,
G.M.; Combs, O.B. 1938. Short boiling period satisfactory
with soybeans. Wisconsin Agricultural Experiment Station,
Bulletin No. 442. p. 36-37. Nov.
• Summary: “Housewives who want to include either green
edible soybeans or dry field soybeans in the family diet
can prepare them by boiling for 5 to 15 minutes, and be
assured they will be highly nutritious... Boiling green edible
soybeans for 15 minutes resulted in slightly higher nutritive
value than oven roasting for 30 minutes at 300ºF, and much
higher value than raw soybeans... A preliminary trial with
one variety of edible soybean indicated that a 5-minute
boiling period is quite satisfactory with this type, when the
soybeans are boiled in the pod.”
Note 1. This is the earliest English-language document
seen (March 2009) that uses the term “green edible
soybeans” to refer to green vegetable soybeans.
Note 2. This is the earliest English-language document
seen (June 2013) that contains the term “raw soybeans.”
Address: 1-3. Home Economics; 4. Agronomy; 5.
Horticulture. All: Univ. of Wisconsin, Madison.
3521. Journal-Transcript (Peoria, Illinois). 1938. Research
unit here to serve northern U.S.: To be erected near Bradley
Park; site given by college. Dec. 14. p. 1, 8.
• Summary: Peoria is the be the site of a $1,000,000
agricultural research laboratory operated by the United
States department of agriculture, in a search for new uses
and outlets for farm commodities and products. One of four
such laboratories to be constructed throughout the USA,
the Peoria facility will be erected on a 20-acre plot of land
adjoining Bradley park, and bounded by West Nebraska ave.
and North University st. The land was donated to the federal
government by Bradley college.
Secretary of Agriculture Henry A. Wallace, who made
the announcement today in Washington, said that other
experimental laboratories will be situated at New Orleans
(Louisiana), near Philadelphia (Pennsylvania), and near
San Francisco, California. Plans for the buildings are being
drafted and construction of all four is expected to start by 30
June 1939.
The Peoria lab will employ at least 150 scientifically
trained men who will conduct experiments with corn, wheat,
and agricultural wastes.

Most of the credit for the choice of Peoria as a the site
for a laboratory goes to the agricultural committee of the
Peoria Association of Commerce. That group has worked
diligently since last March, preparing surveys and enlisting
the cooperation and support of the Peoria County Farm
bureau and other local organizations.
The leaders in this campaign to “sell” the USDA
on Peoria were L.J. Fletcher of the Caterpillar Tractor
company and Walter B. Martin of the Peoria Association of
Commerce. Illinois members of the House of Representatives
Everett M. Dirksen of Pekin and E.V. Champion of Peoria
gave their crucial support to the campaign.
The laboratory will serve the northern region of the
USA: Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri,
Nebraska, North Dakota, South Dakota, Ohio, and
Michigan. Possible new sources of income from agricultural
commodities mentioned by secretary Wallace are alcohol
motor fuel from corn, starch from potatoes, and highway
surfacing from cotton.
The Association of Commerce’s first survey found
that Peoria is in the center of the Corn Belt and that many
local industries use farm products. The 500-page report,
taken to Washington, DC, by Mr. Fletcher, listed industries
in the Peoria-Pekin area that use farm products, including
four distilleries, four canneries, three breweries, three feed
manufacturers, two mills, three malt syrup makers, etc.
The laboratories, authorized by the last Congress in
the 1938 farm act, will try to discover new uses for surplus
commodities. USDA chemists Dr. O.E. May and Dr. G.E.
Hilbert have made several trips to Peoria to inspect the
proposed sites and related conditions such as lighting,
sewage, etc. The Peoria laboratory building will be three
stories tall, 200 feet wide, and 400 feet long.
Note: This is the earliest document seen (Feb.
2017) concerning the new Northern Regional Research
Laboratory–however soybeans were not mentioned in
connection with the Lab. until early 1941.
3522. Associated Press (AP). 1938. Peoria site for laboratory:
Wallace announces $1,000,000 farm research project. St.
Louis Globe Democrat. Dec. 15.
• Summary: This two-part story was filed from two places:
Washington, DC, and Peoria, Illinois.
Secretary of Agriculture Wallace said that Peoria was
decided after a study of more than 200 towns and cities.
Last year, some 31 million bushels of corn, most of it grown
in the area, were processed in Peoria, with more in near-by
Pekin. It was used by distilleries, stock feed manufacturers,
and to make industrial alcohol and human foods. The
Corn Products Refining Company, one of the largest corn
processors in the USA, has a huge factory in Pekin. The
blending of commercial grain alcohol with gasoline for use
as a motor fuel began in this vicinity; the project failed for
technical reasons.
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Soybean research has been conducted at the University
of Illinois at a government laboratory [U.S. Regional
Soybean Laboratory, Urbana, Illinois]. Human and stock
foods, “plastics and many other trade uses have been found
for this descendant of the Chinese staple.”
Note: This is the earliest document seen (Feb. 2017)
that mentions soybeans in connection with (but not yet at)
the new USDA Northern Regional Research Laboratory at
Peoria, Illinois.
3523. Journal-Transcript (Peoria, Illinois). 1938. $1,000,000
farm laboratory to be located in Peoria. Dec. 15.
• Summary: This article is almost identical to the one
published in this newspaper one day earlier (Dec. 14) under
the title “Research unit here to serve northern U.S.: To be
erected near Bradley...”
3524. Peoria Association of Commerce Monthly News Letter
to the Membership. 1938. Peoria selected for farm laboratory.
Dec. 16.
• Summary: “Competing with practically all of the major
cities of the Corn Belt, Peoria has been chosen as the site
of one of the four regional research laboratories to be
established by the United States Department of Agriculture
at a cost of one million dollars each. The location of this
laboratory here means much to the industrial and scientific
life of Peoria, and comes as a direct result of work done by
the Peoria Association of Commerce Agricultural Committee
of which L.J. Fletcher is Chairman. As described in the 1938
Agricultural Act approved in February this year, the object
of these laboratories is: ‘To conduct researches into and
to develop new scientific and technical uses and new and
extended outlets for farm commodities and products.’ One
hundred and fifty scientifically trained men will be employed
in this federal laboratory. With the excellent library and
research facilities available in this laboratory, many new
industries will likely look toward Peoria as a desirable
location.
“Starting early in March the Agricultural Committee
of the Association of Commerce prepared complete reports
setting forth the many characteristics of the Peoria area
which should make it the logical selection as a site for
the Corn Belt Laboratory. At the request of the Federal
Government this Committee worked without publicity.
Extensive surveys were made of laboratory and experimental
farm sites. Library facilities’ were completely examined.
Peoria industries volunteered their assistance and many of
their highly trained technical men worked with the Peoria
committee. The Board of Trustees of Bradley Polytechnic
Institute, recognizing the great value of this laboratory in
the educational life of Peoria, contributed greatly toward
the favorable consideration of this area by their generous
gift of a splendid laboratory site at the southwest corner of
West Nebraska Street and North University Avenue. In a

joint meeting of the Board of Appeals and the City Planning
Commission, the members of these organizations showed
their willingness to cooperate by granting final approval of
plans to erect the laboratory building on that site.
“While it is true that this laboratory is being placed
at Peoria because we represent the logical cross-roads of
farm production, industrial utilization, central location and
transportation facilities, these facts were not self-apparent.
It remained for the Peoria Association of Commerce
Agricultural Committee to make these facts known to
the proper authorities. The Association of Commerce in
264 other cities and educational centers in this area were
striving vigorously to be chosen as the site for this Corn Belt
Laboratory. In the work of the various groups securing and
preparing data for presentation to the selecting committees
in Washington, great assistance was rendered by many of the
governmental and industrial organizations of Peoria. Without
doubt this evidence of splendid teamwork was an important
factor in the selecting of Peoria.
“On October 13 Doctors O.E. May and G.E. Hilbert
of the United States Department of Agriculture visited
Peoria and personally inspected sites and reviewed other
factors of importance to the laboratory. On December 10 Dr.
May returned to Peoria for a final check-up on the Peoria
situation. In each case these men met with representatives
of the Association of Commerce Agricultural Committee.
It has been indicated that the report presented by the Peoria
Association of Commerce was more complete from the
standpoint of clarity and coverage of the essential facts than
that presented by any other city.
“With this new federal laboratory plus the many other
advantages of Peoria as a site for the manufacturing and
processing of farm products produced in the Corn Belt, it is
entirely probable that Peoria will become the national center
of the new industries which will be created by the magic of
chemistry. There were three subcommittees working on this
program, and to those committee members go the thanks of
the entire community. L.J. Fletcher acted as Chairman of the
Sites Committee and his co-workers were M.M. Baker, F. Jay
Decker, Charles Haller, John Wenke and J.W. Whisenand.
The Library Facilities Committee had Earl W. Browning
as Chairman–aiding him were Dr. George C. Ashman and
Dr. R.I. Claassen. The Housing Survey Committee was
composed of F. Jay Decker, Chairman, H.J. Harman and J.
Fletcher Lankton. Performing invaluable services for the
General Committee were Dr. G.E. Baker, Dr. C.S. Boruff, Dr.
J.E. Hunter, John R. Longley, C.G. Rosen and R.S. Wallace.”
The elaborate letterhead atop the first page shows
Peoria’s skyline and many buildings.
3525. Peoria Star (Illinois). 1938. Research lab report here is
exhaustive: Industry has many scientific problems. Dec. 18.
• Summary: A 500-page confidential survey and report,
conducted and submitted by a Peoria organization, played
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an important part in Peoria’s selection as the site of the new
research laboratory. The survey contained a lengthy list of
scientific problems confronting Peoria industries. Many of
these may be solved by government scientists with the cooperation of local industries.
3526. Peoria Star (Illinois). 1938. U.S. farm lab to be helpful
to university: Dean Blair reviews facts; Urbana to continue
job. Dec. 20.
• Summary: The new $1,000,000 regional research
laboratory at Peoria should act as a stimulus to and
fulfillment of the work of the experiment station at the
University of Illinois college of agriculture–in the opinion
of Dean and Director J.C. Blair, who sees potential areas of
cooperation.
Research requires patience. Several years ago the Illinois
experiment station began new research on industrial uses
for farm products, new crops, and new uses for old crops.
Notable among the successes from this work is new ways of
using soybean oil in paints, and the “phenomenal increase in
the manufacture and use of such paint.”
“The first duty of agricultural experiment stations as
public servants, in the opinion of the Dean and Director, is to
raise the general level of living of all groups, but particularly
that of rural people.” The most fruitful method of doing that
has been by reducing the cost of production of foodstuffs.
3527. Beattie, William Renwick; Beattie, James Herbert.
1938. Peanut growing. Farmers’ Bulletin (USDA) No. 1656
(Revised ed.). 29 p. Dec.
• Summary: This bulletin was first issued in July 1920 as:
Beattie, W.R. 1920. “Peanut growing for profit.” USDA
Farmers’ Bulletin No. 1127. 33 p. July. A revised edition was
issued in Feb. 1931 as: Beattie, W.R.; Beattie, J.H. 1931.
“Peanut growing.” USDA Farmers’ Bulletin No. 1656. 29 p.
Feb. This Dec. 1938 edition is only slightly revised.
Contents: Introduction. Conditions necessary for peanut
growing. Selection and preparation of the soil. Fertilizers.
Lime and gypsum. Peanut seed and its care: Selection of
seed, storage of seed, age of seed, preparation for planting.
Planting: Time of planting, preparation of land for planting,
planting distances and quantity of seed, hand and machine
planting, protection from birds and rodents after planting.
Cultivation: Implements for cultivation, special cultural
practices. Enemies of the peanut. Harvesting and curing:
Time of harvesting, methods of digging, curing. Preparation
for market: Picking, bagging, cleaning and grading. Varieties
for the market. Marketing. Peanuts and peanut by-products
as stock feed. Value as a money crop.
The introduction states: “Peanuts are an important crop
in no less than nine of the Southern States. The peanut is a
native of the Tropics and was introduced in North America
during the early days of colonization but did not become
of commercial importance until about 1876.” Since that

time the importance, “production and uses of peanuts have
increased enormously.”
The section titled “Selection and preparation of the soil”
(p. 2) states: “Peanuts should not be planted on the same
land oftener than once in three or four years. The rotation
should include at least two soil-building crops, one of which
is a winter cover crop. Cowpeas, velvetbeans, or soybeans,
planted either alone or with corn, are good soil builders.”
Address: 1. Senior Horticulturist; 2. Senior Horticulturist.
Both: Div. of Fruit and Vegetable Crops and Diseases,
Bureau of Plant Industry [USDA].
3528. Borthwick, H.A.; Parker, M.W. 1938. Photoperiodic
perception in Biloxi soybeans. Botanical Gazette 100(2):37487. Dec. [10 ref]
• Summary: In recent years, several investigators (Borthwick
& Parker 1938; Knott 1934; Moskov 1937) have concluded
that flower primordia are initiated in photoperiodically
sensitive plants in response to a stimulus received by the
leaves and transmitted to the growing plant.
Summary:
“1. When whole plants of Biloxi soy beans are subjected
to 8 hour photoperiods, initiation occurs if the intensity
of light during the photoperiod is above 100 foot candles.
Below 100 foot candles no flower primordia are initiated.
“2. When plants are given an 8 hour photoperiod of
natural light supplemented by 8 hours of Mazda light,
initiation occurs if the intensity of the supplemental light is
below 0.5 foot candle, but does not occur if the intensity is
above 0.5 foot candle.
“3. The stimulus that causes initiation of flower
primordia at the growing points arises in the leaves and
moves to the growing plants.
“4. Flower primordia may be initiated at growing points
that are kept, either in complete darkness or on photoperiods
above the critical, provided the leaves are kept on short
photoperiods.
“5. Photoperiods shorter than the critical, applied
directly to growing points, have no effect on flower bud
initiation. Control of initiation is exercised only through
application of photoperiods of proper length to the leaves.
“6. Whether the responses secured in these experiments
are due to a flower forming hormone or to other causes
remains to be determined.” Address: 1. Morphologist; 2.
Associate Physiologist; Both: U.S. Horticultural Station,
Beltsville, Maryland.
3529. May, O.E. 1938. Work of the U.S. Regional Soybean
Industrial Laboratory. Farm Chemurgic Journal 1(3):52-59.
Dec.
• Summary: An excellent, detailed article. Contents:
Introduction. Agronomic program, Environment example.
Soybean proteins. Methods of study. Soybean oil from
paints, Cooperative program. Distillation apparatus. Soybean
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meal. Use in plastics. Wider applications. New studies
planned. Highway of research.
“Considerable experimental work has been done during
the past year on the development of soybean oil protective
films and coatings. This has been especially true of 100%
soybean oil varnishes.” Some 36 varnishes are undergoing
exposure tests at this time. The soybean oil-phenolics dry
free from tack in 4 to 6 hours.
Progress has been made in the development of
interesting plastic materials from soybean protein. It was
discovered that soybean protein could be treated with
formaldehyde solution. When dried to a powder, it possessed
thermo-plastic properties and could be molded, as long as the
moisture content was at least 5%.
“This is entirely contrary to the literature and has not
been used heretofore, so far as we are aware, by the casein
plastics industry. The soybean protein which is commercially
available today may be used in the process. When the protein
is treated with formaldehyde solution at a pH near the isoelectric point, a product is formed that when dried, ground to
a powder, and molded produces a plastic that is tough, hornlike, transparent, of yellowish brown hue, and has minimum
water absorption.
“It does not warp nor crack and readily takes pigments
or dyes to give colors ranging from greys through reds,
yellows, greens, and blues. When plasticized with glycols it
flows readily but not readily enough in its present stage of
development for use in injection molds. Since the material is
thermoplastic the mold must be chilled before the object can
be removed.”
It has been demonstrated in industry that defatted
soybean meal can be used successfully as a modifier in
the production of phenolic plastics. “Replacement of
formaldehyde by furfural led to great improvement in water
resistance although the molded products were quite inferior
in this respect to those made from soybean protein.”
Page 59: “The accomplishments to which attention
has been called in the foregoing are recorded, not from the
standpoint of finality, but merely to point out the trends
which the work of the laboratory is assuming. It should be
emphasized that most of the experimental work here reported
has been underway for less than one year, and hence should
be construed as indicating only the possibilities which lie
ahead, rather than the definite attainment of objectives.
“The prospects are bright for further industrial use of
soybean products. The chief prerequisites for such broadened
applications are a more precise knowledge of the physical
and chemical properties of the materials for which uses
are sought and more definite information concerning the
chemistry of the processes through which these materials
must pass in industrial utilization. The only road over which
we may travel safely toward these desired destinations is
the highway of research.” Address: Director, U.S. Regional
Soybean Industrial Lab., Urbana, Illinois.

3530. Monroe, C.F.; Hayden, C.C. 1938. Palatability of
soybean meals for dairy cows. Ohio Agricultural Experiment
Station, Bimonthly Bulletin 23(195):209-14. Nov/Dec.
• Summary: Cows showed no marked differences in
preference between four types of soybean meal (hydraulic,
expeller, solvent extracted, and extracted heat-treated) when
fed in grain mixtures.
3531. Smith, Allan K.; Circle, Sidney J. 1938. Peptization
of soybean proteins: Extraction of nitrogenous constituents
from oil-free meal by acids and bases with and without
added salts. Industrial and Engineering Chemistry
30(12):1414-18. Dec. (Chem. Abst. 33:1049). [15 ref]
• Summary: “The amount of nitrogenous matter extracted
from oil-free soybean meal by various acids and sodium
and calcium hydroxides was determined over a wide range
of pH values. Data are presented to show the influence
of hydrogen-ion concentration on the dispersion of the
nitrogenous constituents of the meal by sodium chloride and
calcium chloride.
Note: This is the 2nd earliest publication seen written by
A.K. Smith. It is also the first that contains the famous graph
of soy protein solubility. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3532. Husbandry, D.; Husbandry, P. 1938. Feeding soybeans
and soybean oilmeal on Indiana farms. Indiana Agric.
Cooperative Extension, Bulletin No. 180. 8 p. *
Address: Purdue Univ., Lafayette, Indiana.
3533. May, O.E. 1938. Federal soybean research. Science
Teacher (The) 5(3):1-3, 20; 5(4):8, 9, 20, 23. *
3534. Cardon, P.W. 1938. Moo-oo! (says the soybean).
• Summary: “Moo-oo! (says the soybean) / Moo-oo–and
how! / I ain’t a bovine / Ama cow! / Ain’t got horns / Hoofs
ain’t split, / Ain’t got bag / Nary a tit! / But milk flows / From
podded bean–/ Rich in fat / and vit-a-meen! / Nutty flavor
/ Babies coo-oo! / Which is why / I moo-oo and moo-oo!”
Address: Chief, Div. of Forage Crops and Diseases, USDA.
3535. Cattell, James Mckeen; Cattell, Jaques. eds. 1938.
William J. Morse. In: American Men of Science: A
Biographical Dictionary, 6th ed. 1938. New York: The
Science Press. See p. 1011. *
3536. Fairchild, David. 1938. The world was my garden:
Travels of a plant explorer. New York, NY: Charles
Scribner’s Sons. xiv + 494 p. Assisted by Elizabeth and
Alfred Kay. Illust. Index. 25 cm.
• Summary: This wonderful book, an autobiography of
David Fairchild (1869-1954), also tells the story of the
early days of the USDA and its Section of Foreign Seed and
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Plant Introduction, and of the pioneering work with plant
introduction to the United States. It contains about 207
black-and-white photos, mostly taken by the author. One
of these (p. 472A) shows Howard P. Dorsett (standing) and
David Fairchild (seated), who “spent twenty happy years in
close association, trying to increase the number and improve
through introductions the quality of the fruits and vegetables
of the United States.”
Contents: 1. Background. 2. Kansas. 3. I enter
government service. 4. I meet Barbour Lathrop and reach
Naples [Italy]. 5. Breslau, Berlin, and Bonn [Germany].
6. Java ho! 7. The Lathrop-Fairchild odyssey begins. 8.
The Cannibal Isles (Incl. Hawaiian islands). 9. American
interlude (in 1897 his father resigned as president of Kansas
State College of Agriculture after the wave of Populism
engulfed the college). 10. The West Indies and South
America. 11. Cotton in Egypt. 12. Across the Java Sea. 13.
From Finland to Dalmatia. 14. Land of the Pharaohs. 15.
Malta, Tunis, Algiers, and Spain. 16. England, America,
and west to the Orient once more. 17. The Persian Gulf and
Bagdad [Baghdad. Note: Iraq was established in 1921 out of
former Turkish territory]. 18. A glimpse of Saïgon [Saigon]
and a long stay in Japan. 19. I visit Luther Burbank and
circumnavigate Africa. 20. I meet Alexander Graham Bell.
21. A grand tour of these United States. 22. Mostly personal.

23. Washington, Madeira, and “In the Woods.” 24. Baddeck,
Nova Scotia. 25. Mostly aviation. 26. Lacquer and wild
wheat. 27. Aaron Aaronsohn and Joseph Rock. 28. More
plants, introduction gardens, and Mr. Bell. 29. Florida in
1912. 30. Monsters of the backyard. 31. The flowering cherry
trees are planted in Washington. 32. Quarantine increases and
war [World War I] begins. 33. Seeds from Afghanistan. 34.
The plains of Canada. 35. The war and dried vegetables. 36.
The Allison Armour expeditions. 37. Aloha.
In 1889 Beverly T. Galloway, head of USDA’s Division
of Plant Pathology, brought David Fairchild, age 19, to
Washington, DC, to join five plant pathologists who were
working in attic rooms of the old red brick department
building. P. Howard Dorsett, Galloway’s Wisconsin
classmate, soon joined the group. Soon shy and scholarly
Walter T. Swingle, Fairchild’s Kansas State classmate and
close friend since their student days in Germany, arrived
with his growing library of agricultural references in 5 or
6 languages. Seeking an opportunity to learn about the
flora of foreign countries, Fairchild accepted a Smithsonian
fellowship to study entomology in Naples, Italy, and resigned
from the USDA. Fairchild’s pioneering work with plant
introduction traces its roots back to late 1893. On board a
ship, the young plant pathologist met Barbour Lathrop, a
wealthy San Francisco gentleman who later took him on an
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extended tour of the Pacific and showed him fruits, grains,
and ornamental plants that could be valuable in America. In
1895 Lathrop gave Fairchild the money to begin his study
of the plant treasures of the tropics. Returning to the USA in
1897 (with Mr. Lathrop), after an absence of 4 years, David
Fairchild knew exactly what he wanted to do with his life.
He visited his parents in Manhattan, Kansas, and learned that
a wave of “Populism” (resembling Bolshevism) had caused
his father to resign as president of the college (p. 105). In
August 1897 he reached Washington, DC–without a job.
James Wilson, the Secretary of Agriculture, firmly believed
that “what agriculture needed most was more knowledge.”
“The idea of plant introduction as a government activity was
germinating in other minds besides Lathrop’s and mine” (p.
106). Secretary Wilson’s first act after taking office had been
to send N.E. Hansen to Russia in search of cold-resistant
cereal grains and fruits for America’s great plains. Swingle
has recently presented a paper on introducing subtropical
plants to Florida.
Fairchild and Swingle conceived a plan to divert
$20,000 dollars of the funds appropriated for the wasteful
Congressional Seed Distribution Service (which was already
spending several hundred thousand dollars a year) in order
to finance a section for the specific purpose of introducing
new, useful, and carefully selected crops into the United
States. He enthusiastically presented the idea to Secretary
Wilson, who approved the plan and asked him to organize
the new Foreign Seed and Plant Introduction Section (p.
107). Housed on the fifth floor under the eaves of the old
Department of Agriculture building and staffed by one
teenage secretary, it became a reality when Congress passed
the revised appropriation bill in July, 1898.
“In 1899, all that existed of the Department of
Agriculture was housed in an ugly old building with a
mansard roof topping its red-brick walls. It was situated in a
park south of Pennsylvania Avenue, just beyond one of the
most disreputable quarters of the city” (p. 18).
In 1916 David and Marian Fairchild purchased a piece
of property located in Coconut Grove on Biscayne Bay,
Florida; they named it The Kampong. On the property was
a very old stone barn, a huge stone entrance gate, and many
fine old tropical trees (p. 452-53, 456A, 472C). A Kampong
is a Malay word (first used in English in 1844) meaning “a
native hamlet or village in a Malay-speaking country.”
Good photos show: (1-4) Members of the USDA
Section of Plant Pathology taken in the early 1890s: Walter
T. Swingle, Joseph James, David Fairchild, Theodore Holm,
Beverly T. Galloway, Merton B. Waite, and P. Howard
Dorsett (p. 26A-B). (5) Barbour Lathrop and David Fairchild
in the cabin of a boat, off Sumatra, Christmas, 1895. (6) The
uniform of a worker at Mr. Suzuki’s nursery in Tokyo, Japan.
The back is decorated with large Chinese characters. (5)
Fermentation vats with conical bamboo covers in a soy sauce
factory at Ichang (I-ch’ang or Yichang), a city in west Hupeh

/ Hubei province in Central China (p. 256F, probably taken
by Frank N. Meyer in 1917). (6) page shows “A prolific Soy
Bean plant ripe for harvest” and loaded with pods (p. 256F).
(7) David Fairchild (seated) and Howard Dorsett (standing),
each in two-piece suits, by at a desk, examining various
fruits (p. 472A). Address: USDA.
3537. Fairchild, David. 1938. A long stay in Japan:
Encounters with soy beans, tofu, soy sauce, and green soy
beans in the pods (Document part). In: D. Fairchild. 1938.
The World Was My Garden: Travels of a Plant Explorer.
New York, NY: Charles Scribner’s Sons. xiv + 494 p. See p.
258-59, 327-28. Assisted by Elizabeth and Alfred Kay.
• Summary: In 1902 at Kusafuka, Japan, Fairchild visited
the home of Mr. Tsuboi. He had “considerable difficulty
digesting the raw fish and seaweed, but became very fond of
the egg dishes, the bean cheese or ‘tofu,’ and the universal
soy sauce... But the dish which I afterward served in
Washington [DC] was a delicate variety of the soy bean. The
young, flat, rather hairy pods–much smaller than the lima
bean–are boiled in salted water and served in the pod in a
little lacquer bowls. I enjoyed opening the pods and taking
out the delicate green beans, which have a pleasant, nutty
flavor. Some Americans complain that it takes too long to
empty the pods, and of course there is no reply to such an
objection” (p. 258).
Japanese “cuisine is conspicuous for the absence of
gravies, for which they substitute a sauce made from the
soy bean by a complicated process of fermentation. Almost
every meal includes boiled rice, often served with delicate,
soy bean curds [tofu]... and pretty bits of colored soy bean
candy” (p. 259).
Note: This is the earliest English-language document
seen (April 2013) that uses the terms “soy bean curds” to
refer to tofu.
“From Mr. Tsuboi’s delightful home, we journeyed to
a branch experiment station at Anjo where there were fields
of the chief agricultural crops of the country. The soy beans
particularly interested me, as in 1898 I had imported both
beans and some soil from a Tokyo soy bean field. Waite
[Merton B. Waite, of the USDA Section of Plant Pathology]
and I discovered that root nodules could be induced on
soy bean plants by growing them in Japanese soil, but,
when they are grown on new soil, they will not develop the
nodules unless the soil is inoculated. In Virginia, Maine,
Michigan, and Kansas, a general interest in the soy bean and
its possibilities had developed among the experiment station
workers, although it was only used as cattle food.
“I hope that a book will be written describing the vast
soy bean industry which has developed in America since
those early beginnings, and the important part played by the
varieties introduced by Frank Meyer and later by W.J. Morse
and P.H. Dorsett. Morse has devoted the best years of his life
to a careful and penetrating study of the soy bean, and he
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should receive the full measure of credit for his contributions
to an industry now measured by millions of acres under
culture in America each year” (p. 259).
After Fairchild was married, he and his wife, Marian,
started a garden by their home in Maryland, about 10 miles
outside of Washington, DC. A delightful Japanese peasant
boy names Mori served as their gardener. In the garden:
“We grew soy-beans as a vegetable and had to endure the
criticism that they took too long to shell (p. 327-28).
A photos show: Mr. Tsuboi, an authority on bamboo,
enjoying his dwarf plants in charming porcelain bowls and
trays (p. 256D). A prolific soy bean plant with many hairy
pods (p. 256F). Address: USDA.
3538. Fairchild, David. 1938. Frank N. Meyer (Document
part). In: D. Fairchild. 1938. The World Was My Garden:
Travels of a Plant Explorer. New York, NY: Charles
Scribner’s Sons. xiv + 494 p. See p. 314-16, 345-46, 376A,
454-55. Assisted by Elizabeth and Alfred Kay.
• Summary: In 1905 matters of considerable moment were
taking place at Fairchild’s office in the Section of Foreign
Seed and Plant Introduction. “A young Hollander had come
to America [in Oct. 1901]. His name was Frank N. Meyer,
and he had been head gardener under Hugo De Vries in
Amsterdam. It seemed possible that Meyer might prove to be
the man we had been looking for to send to China.
“’He’s a strange fellow,’ said Pieters. ‘A bit erratic
perhaps, for he doesn’t seem to care about staying in one
place. He had a letter to Erwin Smith, and Erwin gave him
a job in the greenhouses, but Meyer spent all his spare
time tramping around the country. He walked down to Mt.
Vernon through the fields along the river, and on the way
back spent the night in an old barn. Meyer told me that he
heard noises around the barn and thought it must be the
Indians. In fact, Meyer was surprised that he had not seen
any redskins during the whole trip. Like so many European
boys, he has been fascinated by James Fenimore Cooper’s
novels and thought the Indians still occupied the country.
From Washington he went to Cuba, California and Mexico.
I understand that he walked hundreds of miles in Mexico.
Recently he has been at the Shaw School of Botany in St.
Louis’ [Missouri].
“I was much impressed with the fact that Meyer was a
great walker, for I knew that there were no roads in China,
and a man must either be carried in a sedan-chair or walk if
he is to get anywhere throughout the interior.
“Pieters wired to Meyer to come to Washington, and
I remember our first interview as plainly as though it were
yesterday. It was a boiling hot day and Meyer was one of
those full-blooded men who had spent his life out-of-doors
and perspired freely. He cared nothing about his dress.
Somewhere he had picked up a striped shirt, and when he
came to see me it was wringing wet and the stripes had run.
But he sat on the edge of the chair with an eagerness and

quick intelligence that won me in an instant. His lack of
pose, his willingness to work for any reasonable sum, and
his evident passion for plants, all were evident in that first
interview. Meyer told me that some of the bamboos which
Mr. Lathrop and I had sent to California had been planted
by a stubborn plant pathologist who did not know enough
to mulch them and would not let Meyer do it either. They
had died in consequence, and, as Meyer told me about it, his
eyes filled with tears. From that moment Meyer and I were
friends, and for thirteen years I travelled with him, in spirit if
not in body, through the farms, gardens, forests and deserts
of Asia.
“I was anxious to introduce Meyer to Marian’s family,
but he was so unconventionally dressed that I tried to
spruce him up a bit before taking him there to dinner. I even
presented him with a tuxedo thinking that he would need it in
the Orient, but he brought it back three years afterwards and
dragged it out of his trunk, green with mold. He fascinated
Mr. and Mrs. Bell and all who met him by his keen interest
in everything he saw, and by his eagerness to learn.”
When Frank Meyer returned to San Francisco [in
July 1908] from his first 3 years in China, his collection
of 77 different species and varieties of plants included 18
named varieties of the soy bean, with descriptions of their
characteristics and the uses to which they were put. He also
had “several varieties of a small bean (Phaseolus angularis)
used by the Chinese as a vegetable when sprouted...” “Meyer
was a most economical traveler; he walked instead of being
carried in a sedan chair as are most travelers in the interior of
China, and he lived in Chinese inns and ate native food.
“Meyer’s arrival in Washington was of course an event
to be celebrated by the Office, for everybody had read his
letters filled with glimpses people and customs. Marian and
I gave a bonfire party at ‘In the Woods’ one moonlight night
to which the entire Office was invited. We were none of us
orators, but, with such ceremony and speeches as we were
capable of, we complimented the explorer on the success of
this three years of strenuous, even dangerous, plant hunting
in China” (p. 345).
A great letter writer, Meyer and Fairchild became
very close friends. Meyer’s second trip (1909-12) was to
far western China and the Caucasus. His third trip was to
northwestern China; when Meyer returned from this trip,
Fairchild met him in Seattle, Washington.
Pages 454-55 discuss the work and death of Frank N.
Meyer. Before he left on his fourth trip to China in 1916,
he wrote his will. Fairchild notes, “He often spoke of not
coming back, and I always tried to stop him from thinking
about death. On June 4, 1918, a cablegram came from the
Consul at Nanking. It read, ‘Frank Meyer, Department
Agriculture, disappeared from steamer in this consular
district en route Hankow to Shanghai, June 2d.’ Later another
cable reported that a search for his body was being made and
a third cable said that it had been found thirty miles above
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the city of Wuhu.
“Meyer had so endeared himself to every one in the
force that the shock was a very real one. While we were in
our first sorrow over his death, his last letter came...
“’Concerning substitutes for dairy products,’ he [Frank
N. Meyer] remarked that ‘the hundred and one different
manufactures of the soy bean supply this protein, but I
must admit that it will take some time for the white races to
acquire a taste for the large majority of these products.’
“I had written Meyer that we were putting in three
hundred acres of soy beans and he was much interested, as
it was the largest area of this bean yet grown in America...
He closed his last letter with the words ‘Times certainly are
sad and mad, and from a scientific standpoint, so utterly
unnecessary.’
“I have always been at a loss to understand his
disappearance, for no evidence of foul play was found.
Meyer’s death will remain a mystery to his friends. I called
the members of our little staff together and we held a
touching memorial meeting... Then I read them his will. He
had left a thousand dollars to be spent by the office force in
an outing somewhere in his honor, or, if the force so voted,
it could be divided equally among all the members and, as
there were a hundred, this would mean ten dollars to each
person.
“It was the unanimous opinion of the Force that we
should have a medal made in his honor, call it the Meyer
Medal, and present it for meritorious work in the field of
Plant Introduction. My old friend the medalist Theodore
Spicer Simson offered to make the medal, and produced
what I think is a unique and interesting one. It has already
been given to ten investigators in plant introduction” (p.
455).
Photos of Frank Meyer appear on the following pages:
314B (best one, with walking stick in China), 344D, 376A,
396D, and 444C. A photo (p. 456B) shows David Fairchild
presenting the Meyer Medal to Charles Torrey Simpson, with
Barbour Lathrop looking on. Address: USDA.
3539. Fairchild, David. 1938. Alfred Russell Wallace,
Charles Darwin, and their simultaneous discovery of the
theory of natural selection (Document part). In: D. Fairchild.
1938. The World Was My Garden: Travels of a Plant
Explorer. New York, NY: Charles Scribner’s Sons. xiv + 494
p. See p. 14, 144. Assisted by Elizabeth and Alfred Kay.
• Summary: In the 1880s, David Fairchild was living with
his parents at Kansas State College of Agriculture. His father
was president of the college, and young David had a great
interest in nature and science. “Great was my excitement
when I learned that the famous naturalist, Alfred Russell
Wallace [British, lived 1823-1913], was to lecture at the
college during his visit to America.
“When Wallace came he stayed at our house and
charmed us with his simplicity. At the same time, he

overawed the audience at this lecture by his masterly
presentation of the subject which was nearest to his heart, the
theory of natural selection–known today as Darwinism.
“Not many years after that, Wallace’s Malay
Archipelago was my guidebook to that vast region on the
other side of the globe, and I visited Dobo [a small port]
in the Aru Islands [at the far eastern tip of Indonesia, in
Maluku province, Indonesia, off the southwest coast of New
Guinea] where Wallace spent the weeks of his illness. As
he lay helpless in a native hut, in his brilliant mind were
forming the conceptions of natural selection in the struggle
for existence. These thoughts he later communicated to his
friend Charles Darwin in a now historic letter which reached
Darwin soon after he had reached the same conclusions
himself. Darwin showed Wallace’s letter to his friends and
they urged him to publish his own conclusions with regard
to evolution jointly with Wallace’s letter–conclusions
which Darwin had reached during his years of exploration
as a naturalist on the Beagle. This Darwin did, and the
observations of these two men have dramatically altered the
trend of human thought” (p. 14).
In early 1900, Fairchild and Barbour Lathrop were
visiting the Dutch East Indies [today’s Indonesia]. They
visited Java, the Botanical Garden at Buitenzorg, Soerabaja,
Bali, and Lombok. “I had with me Wallace’s Malay
Archipelago, as great a book in many respects as Darwin’s
Voyage of the Beagle. That these two friends each wrote
a really great book is not as astonishing as the fact that
independently they each evolved the theory of ‘natural
selection.’ I wish that more young people today would read
these masterpieces instead of being satisfied with superficial
books on travel” (p. 144). Address: USDA.
3540. Horvath, A.A. 1938. The soybean industry. New York,
NY: The Chemical Publishing Co. of New York, Inc. vi +
221 p. Index. 22 cm. 2nd ed., 1939. 221 p. [70 ref]
• Summary: Contents: Introduction. 1. Edible whole soybean
flour. 2. Pressure oil milling. 3. Oil milling: Anderson
Expeller, French mechanical screw press. 4. Press oil:
changes in specific gravity, changes in viscosity, changes in
color, changes in acidity, changes in saponification value,
changes in the refractive properties of the soybean oil,
changes of the unsaponifiable matter content, changes of the
iodine value. 5. Press meal: hydraulic press or expeller.
6. Solvent extractions: introduction, extraction solvents,
the use of low boiling hydrocarbons, extraction machinery,
batch or continuous extraction machinery, conveyor
(Bollmann) system, screw (Ford) system, drum and press
(Fauth) system, column (Extractol {Bonotto} system). 7.
Safety in solvent extraction and in flour milling: explosibility
tests of soybean products, preliminary conclusions from
explosibility tests of soybean products, recommendations
for explosion prevention. 8. Efficiency of solvents and
their effect on oil quality: extraction with ethyl alcohol.
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9. Experimental (laboratory) extraction of phosphatides.
10. Commercial extraction of phosphatides: ethyl alcohol,
azeotropic mixtures of organic solvents.
11. Soybean oil: hot-pressed oil. 12. Refining of soybean
oil: refining crude soybean oil by sodium hydroxide, washing
and drying, bleaching, deodorizing, keeping qualities and
uses. 13. Blown, sulfonated and hydrogenated oil: livestock
fly spray, sulfonation, hydrogenation. 14. Technical uses
of soybean oil, core oil [foundry cores] and cutting fluid:
paint, drying time and hardness, today’s standing synthetic
resins, fatty acid and distillation, soap, waterproofing
cement, codling moth control, factis, artificial petroleum
from soybean oil. 15. Phosphatides (lecithins) and their
uses: general properties, cephalin, commercial soybean
phosphatides, bleaching, stabilizing emulsions, hydrophylic
“sols” of soybean lecithin, commercial phosphatides to
which aqueous solutions of sodium hydroxide or sodium
peroxide have been added, sulphonated phosphatides,
hydrolecithin, hydrocephalin, uses of commercial
phosphatides (“lecithin”).
16. Soybean protein: general properties. 17. Industrial
protein: preliminary “washing,” extraction and precipitation,
properties of industrial protein. 18. Plastics: Ford plastics.
19. Adhesive and sizing materials: artificial wool. 20.
Solvent extraction meal. Bibliography. Useful books.
The Foreword by H. Bennett notes that “Dr. Horvath
was graduated from the University of Kazan. After a period
as instructor in chemistry at the Vladivostock [Vladivostok]
Institute of Technology he went to China and Manchuria
to study the soybean at first hand. For over eight years he
followed and studied this bean in such important centers
as Harbin, Dairen, Tientsin and Peking. In Tientsin he was
associated as chemist for a concern processing oils and
fats. In Peking he was in charge of soybean research at the
Peking Union Medical College (Rockefeller Foundation).
During his stay in China he wrote many articles on soybean
food products. These articles were collected and issued by
the Chinese Bureau of Economic Information in book form.
In 1927 his booklet ‘The Soybean for Food and Feed’ was
published by the Manchurian Research Society. In 1930 the
Chinese Government printed his study of ‘The Soybean Oil
of China and Its Manifold Uses.’
“In 1927 Dr. Horvath joined the research staff of the
Rockefeller Institute at Princeton, New Jersey. In 1930 he
served as research chemist at the U.S. Bureau of Mines
Experiment Station at Pittsburgh [Pennsylvania]. In 1933
he came to the Delaware Experiment Station at Newark,
Delaware, as head of the Chemistry Department, where he is
continuing his investigations on the soybean and its practical
applications.”
Industrial uses of soy oil (p. 97-111) include in paint,
in the modification of synthetic resins of the glyptal and
phenol formaldehyde types, for free fatty acids, in soap,
waterproofing cement, lead arsenate-soybean oil mixtures as

a spreader and sticking agent in an insecticide for coddling
moth control, in factis (a rubber substitute), and for artificial
petroleum.
Concerning industrial (non-food) uses of lecithin,
pages 134-40 give details on its use as an anti-oxidant for
gasoline to prevent gum formation, in soaps and cosmetics,
paints, leather tanning, as a wetting and softening agent for
textiles, especially rayon (“Lecithin effects more even and
thorough dyeing, greater brilliancy of coloration, flexibility,
and softer feel.”), in hard rubber compositions (to facilitate
mixing, accelerate vulcanization, and act as a softener), in
plastics such as phonograph records and linoleum cement
(a small amount reduces the need for softening agents), as
an emulsifying agent for asphalt and tar emulsions, as a
dispersing agent in insecticides, in creosote to improve the
viscosity and surface tension, and in electroplating to give
finer, denser, and more uniform coatings.
Concerning the “Conveyor (Bollmann) system” (p.
53-54). “The Bollman [Bollmann] extractor consists of a
chamber 2.7 by 3.5 by 8.5 meters, containing a conveyor
with twenty-three extraction boxes with screen bottoms,
each capable of holding from 220 to 280 kilos of soybean
material.
“The fresh solvent flows from a reservoir into boxes
coming up, and on reaching the bottom of the left part of
the chamber is pumped into another reservoir, whence
this dilute micella [sic, miscella] flows through the series
of boxes going down. The extracted meal from the boxes
is automatically emptied into a chamber, from which it is
removed by two screw conveyors.”
Concerning the Column (Extractol {Bonotto}) system
(p. 56-58). The soybeans are “weighed, cleaned, cracked and
flaked, then conveyed to the extraction department. A feeder
supplies the flakes to the extraction column at the proper
rate. A bed of flakes above the upper plate of the column acts
as a filter to remove fines from the miscella. Solvent enters
the base of the column and ascends countercurrently to the
flakes...” Note: Allis-Chalmers and Anderson extractors are
modifications of the Bonotto apparatus. Address: Chemist,
Delaware Agric. Exp. Station, Newark, Delaware.
3541. Horvath, A.A. 1938. Ford plastics (Document part). In:
A.A. Horvath. 1938. The Soybean Industry. New York, NY:
The Chemical Publishing Co. of New York, Inc. vi + 221 p.
See p. 179-82. [1 ref]
• Summary: “Present practice calls for the addition of a
certain amount of phenol, giving a composition of phenolic
and protein-formaldehyde product which is both waterproof
and durable. Although isolation and purification of the
protein give a higher grade plastic, the added expense has
not been justified in view of the present satisfactory results
obtained by using the whole meal (Footnote: “From beans
extracted by hexane”). Since phenol is a good solvent for
soybean meal this method makes available both the protein
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for the formaldehyde reaction and the carbohydrates for
filler, thus cutting the cost to a figure considerable below
that of a straight phenolic plastic. Wood flour is used as an
additional filler.”
The formula is: Wood flour 396.6 lb, soybean meal
(extracted) 330 lb, formaldehyde 250 lb, phenol 250 lb,
pigments 75 lb, alcohol 33 lb, lime 26.3 lb, ammonia 26.3 lb,
hexamethylene tetramine 26.3 lb, water 12.4 lb, stearic acid
4.1 lb, zinc stearate 4.1 lb.
“Ford’s welding is being done in part of the huge
glass works at his River Rouge plant. In the main building
are housed the mixing equipment and molding machines
capable of turning out 100 tons of plastic per day in the
form of distributor parts, gear shift lever knobs, light
switches, horn buttons, coil parts, and window frames. The
total outlay represents a construction and equipment cost
of approximately $4,000,000.” The process for making the
plastic is then described in detail.
“The cost of soybean plastic is greater than steel per
pound, but the finishing of steel brings the final cost of many
steel parts in excess of that for the finished product fabricated
from the soybean material.” Address: Chemist, Delaware
Agric. Exp. Station, Newark, Delaware.
3542. Knight, H.G. 1938. Soybean products. Report of the
Chief of the Bureau of Chemistry and Soils p. 24-25. *
3543. Latta, William Carroll. 1938. Outline history of
Indiana agriculture. Indiana: Alpha Lambda Chapter of
Epsilon Sigma Phi in Cooperation with Purdue University
Agric. Exp. Station and the Dept. of Agric. Extension and
the Indiana County Agricultural Agents Assoc. 372 p. For
soybeans, see p. 146-47, 353-55, 371. [2 soy ref]
• Summary: “Soybeans–Soybeans closely followed cow peas
into Indiana. It is reported that this crop was introduced into
Bartholomew, Dearborn, Fountain, Hendricks, Huntington,
LaGrange, Randolph and Washington Counties prior to 1900.
The fact that it is now doubtless grown in every county of
the state shows that its spread has been rapid. Like other
legumes, the soybean is a valuable soil-renewing crop. It is
chiefly grown in Indiana, however, for its seed, which has a
high feeding value as a supplement to corn... Some dairymen
consider soybean hay superior to alfalfa or red clover in the
production of milk.”
Table 2, titled “Approximate year of introduction of
improved crops and farm practices” (p. 353-55) gives the
dates that soybeans were introduced into various Indiana
counties. Some of the earliest (in chronological order)
were: Hendricks 1888, LaGrange 1893, Bartholomew
1895, Dearborn 1895, Huntington 1895, Washington 1895.
Randolph 1897, Fountain 1898, Allen 1900, Cass 1900,
Delaware Co. 1900, Elkhart 1900, Jay 1900, Marshall 1900,
Ohio Co. 1900, Orange Co. 1900, Porter 1900, Union 1900.
Note 1. This document contains the earliest clear date

seen for the cultivation of soybeans in Indiana (1888 in
Hendricks County); those soybeans were almost certainly
grown by Adrian Parsons. However page 371 states (in
error) that soybeans were introduced to Indiana in 1910. Yet
Soyfoods Center research indicates that the soybean may
have been grown in Indiana at an even earlier date by G.
Champley of Oxford, Benton County (in Jan. 1856 he wrote
to the Agricultural Division of the Patent Office requesting
seeds of the Japan pea = soybeans), and perhaps by L.D.
Brown of Tippecanoe County by 1885.
Note 2. Some of the “earliest” dates in this table seem
incorrect. In Carroll Co., soybeans were first grown in 1896
or 1898 by Solomon Fouts (see Indiana Farmer’s Guide.
1920. Sept. p. 1728-29), then in 1902 by Taylor Fouts, not in
1908 as the table shows. In Tippecanoe Co., soybeans were
first grown in 1892 at the Indiana Experiment Station (see
Plumb 1894), not in 1913 as the table shows. In Hamilton
Co., soybeans were grown by about 1897-98 (See letter from
L.W. published in Indiana Farmer, 1 Feb. 1902, p. 3), not in
1910 as the table shows.
The section titled “The author” (p. 5-7) notes that
William Carroll Latta (1850-1935) was especially well
qualified to write this book. He was born on 9 March 1850
on a farm in LaPorte County, Indiana, “but grew to manhood
on a farm in Noble County. In 1877 he graduated in
agriculture from Michigan State College and after teaching
rural schools for a few years returned to his alma mater for
a master’s degree, which he obtained in 1882. In August of
that year he came to Purdue University [established in 1869]
as a teacher of agriculture. Although some preliminary work
had been done, Prof. Latta really organized the first courses
in agriculture on the campus and taught all of them.
“Full of ambition and desirous of finding new facts for
farmers he instituted shortly after his arrival on the campus
the first experimental work in agriculture, laying out plots,
some of which have been in continuous use since the fall
of 1882, for experimental purposes...These experimental
plots served as a stepping stone to the much more extensive
program inaugurated after the Purdue University Experiment
Station came into being in 1887, almost five years after the
pioneer effort on the part of this farseeing instructor. When
the Experiment Station began to function as such, Professor
Latta was one of the guiding hands in planning and carrying
through many of its projects.
“Realizing that information developed by research in
laboratory, fields, or feed lot meant little unless it could
be put to work by the actual farmer, Professor Latta early
conceived the idea of taking this new knowledge to the
farmers. He started holding farm meetings along the
highways and byways of Indiana to discuss current problems
of crop and livestock production, important topics to the
farmers of the state.
“These meetings were called farmers’ institutes. The
legislature of 1889 provided $5,000 to develop this type
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of work. These meetings gained rapidly in popularity and
became an important medium of contact with the man on
the land. As many as a quarter million persons per year have
attended these institutes and more than 100,000 person a
year still find them sources of inspiration and information.
Thus, today, after almost half a century of service, the idea
developed by the tireless worker for the common good,
remains as a powerful force for the betterment of the state of
Indiana, a monument to the skill and zeal of Professor Latta.
“This brief review reveals Professor Latta as the founder
of teaching, research, and extension phases of agricultural
education in Indiana.”
In 1923, at his own request, he was relieved of his
more strenuous duties as State Leader of Institutes. But
“he continued as consulting specialist on the staff of the
Department of Agricultural Extension, that he might a history
of the field to which he had devoted his life. For this purpose
he not only drew from his own rich fund of knowledge but
also from the hundred of sources of information in the state
that he had learned to known through his years of activity.
Facts were assembled with painstaking care in every detail,
corrected and recorrected as he gathered more accurate
knowledge, until finally presented in their present form.
“The history was practically finished in 1930 but
Professor Latta continued his work, ever making more
complete the information in his crowning task, which
was completed only a few months before his final illness.
Because of lack of funds, the history was not published at
once, but was deferred until its sponsorship was undertaken
by Epsilon Sigma Phi, honorary fraternity for agricultural
extension...”
“No record of Professor Latta’s activities in the field of
agriculture would be complete without some reference to his
exemplary private life which was well summarized in one
paragraph from an editorial that appeared in the Lafayette
Journal and Courier at the time of his passing, December 22,
1935. It reads as follows:
“’The fifty-four years he serve the people as a forceful
factor in the development of the progressive usefulness of
Purdue University were golden years for both Professor Latta
and friends of the institution. The memory of this stately,
modest, serene, poised, and potent Christian gentleman, for
many years a familiar and courtly personality, will abide
long, a benediction and a blessing upon the lives and works
of all who knew him either as a teacher, associate, leader or
neighbor.”
Note 2. This book was published 2-3 years after Prof.
Latta’s death. A full-page photo (p. 3) shows Prof. Latta ate
age 80 writing at his desk. Address: Prof. of Agriculture
and Consulting Specialist, Dep. of Agricultural Extension,
Purdue Univ., Lafayette, Indiana.
3544. Orr, Joseph L.; Froehlich, Paul; Christy, D.F.; et al.
comps. 1938. Agricultural statistics 1938. Washington, DC:

U.S. Government Printing Office. 544 p. Index. 24 cm. For
soybeans and soy products see p. 252-55, 271-275.
• Summary: This volume presents information formerly
published [until 1935] in the statistical section of the
Yearbook of Agriculture” (p. 1).
In this 1938 volume, tables concerning soybeans are on
pages 252-55, 271-75.
One new table (#381 on p. 275) is Soybean meal,
41-percent protein, average price per ton [each month] at
Chicago 1929-1938. The prices range from a low $20.83
in 1931 to a high of $50.39 in 1929. Address: U.S. Dep. of
Agriculture, Yearbook Statistical Committee, Washington,
DC.
3545. Towle, R.S. 1938. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report.
• Summary: “The same varieties of this crop were planted
as last year. The stand was much better and there was a fair
growth generally. Several varieties were ready to cut for
forage between August 25 and September 1. Ogemaw and
Manitoba Brown were harvested for seed August 29, Cayuga
September 1, Macauley Manchu [sic, Macaulay Manchu]
September 8, and New York Manchu September 28. New
York Manchu yielded the most total forage 2,490 pounds
per acre, cured weight, but yielded only 389 pounds per acre
of grain. No. 65334 yielded the most grain, 587 pounds per
acre, but only 1,660 pounds total forage... Varieties grown as
a green vegetable produced well and matured the latter part
of August.” Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
3546. Sunday Courier (Urbana, Illinois). 1938? Soybean
experts meet at U. of I. (Photo caption).
• Summary: This photo shows Jackson L. Cartter, W.J.
Morse, H.E. Marston, and W.L. Burlison looking at a
document. The lower caption reads: “Soybean specialists
from 12 North Central states are attending a three-day work
planning conference of the U.S. Regional Soybean laboratory
at the University of Illinois which ended Friday. Pictured
above are, left to right, Jackson L. Cartter, senior agronomist
of the laboratory here; W.J. Morse, soybean specialist of the
department of agriculture, Washington [DC]; H.E. Marston,
representing the agricultural research administration of the
department of agriculture, and Dr. W.L. Burlison, head of the
U. of I. department of agronomy.”
3547. Industrial and Engineering Chemistry, News Edition.
1939. 1938 work of Bureau of Chemistry and Soils.
17(2):63. Jan. 20.
• Summary: In the USA, the soybean has recently risen to
the status of a major crop, with annual acreage approaching
7 million and farm value of close to $40 million. This has led
to an intensive study of its possibilities in the industrial field
and to the establishment in 1936 of a cooperative regional
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soybean laboratory sponsored by 12 states and the USDA.
This laboratory is under the direction of USDA’s Bureau of
Chemistry and Soils. Research done by the lab in 1938 is
summarized.
3548. Science News Letter. 1939. Varnish oil and a new
plastic from soybeans. 35:40. Jan. 21.
• Summary: Dr. Henry G. Knight, chief of the Bureau of
Chemistry and Soils (USDA), describes how soybean oil
can be treated chemically so that it will make a good varnish
without the addition of other drying oils now becoming
difficult to obtain. There is also promise of using soybean
proteins to develop a new plastic for molding purposes.
Presently all commercial molding plastics are made from
casein.
3549. Science News Letter. 1939. Varnish oil from soybeans
discussed in report. 35:40. Jan. 21.
• Summary: Varnish manufacturers have shown considerable
interest in a new product–soybean oil treated chemically so
that it will make a good varnish without the addition of other
drying oils that are now becoming difficult to obtain. The
product was developed by research scientists at the Bureau
of Chemistry and Soils, according to a report to the Secretary
of Agriculture by Dr. Henry G. Knight, chief of the bureau.
The possibility is also seen for developing a new plastic for
molding purposes from soybean proteins.
3550. Brother, George H.; McKinney, Leonard L. 1939.
Protein plastics from soybean products: Plasticization of
hardened protein material. Industrial and Engineering
Chemistry 31(1):84-87. Jan. [9 ref]
• Summary: Soybean protein, treated with a strong hardening
agent such as formaldehyde, forms thermoplastic material.
This material requires a softening agent or plasticizer in
order to flow properly with heat and pressure. Previously,
water was the main plasticizer used. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3551. Detwiler, Samuel B., Jr.; Markley, K.S. 1939.
Bibliography on molecular or short-path distillation. Oil and
Soap 16(1):2-5. Jan. [157 ref]
• Summary: “The application of molecular or short-path
distillation to the separation and purification of many
organic materials heretofore incapable of distillation or
distillable only with extreme difficulty, amply testifies to
the value of this relatively new technic in organic research.
The extremely low pressures and short path of travel of the
evolved vapors employed in this form of distillation permit
the separation of many organic species at temperatures well
below the point of thermal decomposition.”
The bibliography is divided into two parts: (1)
Molecular stills and applications. (2) Accessory apparatus,
materials, and technic. Address: U.S. Regional Soybean

Industrial Products Lab., Urbana, Illinois.
3552. Sjogren, John W. 1939. Methods and machinery for
harvesting soybeans. Virginia Agricultural Experiment
Station, Bulletin No. 319. 10 p. Jan. Also in Plant Science
Literature 9(17):31 (1939). [7 ref]
• Summary: Contents: Introduction. The beater harvester
method of harvesting. The binder and mower method of
harvesting. The combine method of harvesting. Varieties of
soybeans. Summary.
In areas where small grains are grown, the binder or
mower and thresher were adapted for harvesting soybeans.
When soybeans were cut with the binder or mower and then
threshed, harvesting losses ranged from 16 to 35% of the
total yield and averaged 24%. Average harvest losses using a
combine harvester from various states were: Indiana 8.34%,
Illinois 8.99%, and Virginia 12.36%.
Tables 1 and 2 mention the following varieties: Black
Eyebrow, Dixie, Virginia, and Wilson. For each is given:
Total yield (1934, 1935, 1936, 3-year average), harvesting
loss, lass as a percent of the total, remarks. The Haberlandt
variety is also mentioned.
“The combine method of harvesting.–A large percentage
of the soybeans grown in Virginia are sown broadcast or
with a drill. The combine will harvest soybeans under
such conditions very satisfactorily and may also be used
to harvest the crop when it is planted in rown. The results
of tests conducted by this Experiment Station (4) with the
combine indicate that there is an average total harvesting loss
of 12.36 percent under average conditions.” Address: Asst.
Agricultural Engineer, Virginia Polytechnic Inst. Virginia
Agric. Exp. Station, Blacksburg, Virginia.
3553. Bill, Frank W. 1939. 250 to be employed in crop
laboratory: Federal project at Peoria seeks new markets.
Daily Pantograph (Peoria, Illinois). Feb. 10. p. 17.
• Summary: “Plans for the new federal laboratory to be built
this spring in Peoria for developing new commercial uses for
crops have been received from the United States department
of agriculture.
“It will be a three story brick building, U-shaped, 211
by 306 feet, with a separate power plant. It is designed to
house 250 workers who will devote their time to a study
of all crops produced in surplus in this region. They will
endeavor to find new uses for both crops and farm wastes.”
The alcohol gas motor fuel project will also be studied here.
An illustration above the article shows a ground-level
view of the new research laboratory, three stories in height,
with an American flag flying in front. Address: Editor.
Phone: 4500.
3554. Patton, A.R.; Wilgus, H.S., Jr.; Harshfield, G.S. 1939.
The production of goiter in chickens. Science 89(2303):162.
Feb. 17. [2 ref]
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• Summary: The authors succeeded in producing goiter
experimentally in chicks. The ration used contained 25%
of soybean oil meal as the chief protein supplement; it
also contained 0.145 mg per kg of iodine. They prevented
goiter by the addition of 5 mg/kg of iodine to the same
ration. Address: Colorado Agric. Exp. Station, Fort Collins,
Colorado.
3555. St. Joseph Gazette (Missouri). 1939. Soy bean plant
now operating: Is St. Joseph’s newest industry; crews will
work night and day. Feb. 23. p. 3.
• Summary: “Operations of St. Joseph’s newest industry, the
Dannen Soy Bean Company mill on Lake road, started at
noon yesterday and production is expected to reach capacity
by today, according to Dwight L. Dannen, vice-president and
manager.
“The first 100 bags of soy bean feed were sold to a
Hiawatha, Kansas, feed store, while Swift & Company has
offered to buy the entire output of oil, he said.
“The plant is to run day and night, with a shutdown each
month to permit cleaning out of boilers. H.G. Laughman,
representative of the French Oil Mill Machinery Company of
Piqua, Ohio, where the equipment was purchased, came here
to supervise the start of operations.
“Nine men are being employed in operations at present,
and a construction crew is still at work at the plant also.
“Capacity will be about 600 bushels [per day], although
the company expects to install additional machinery and
increase its output when the production of beans in this area
justifies the expansion.
“Mr. Dannen said he had been attending meetings of
farmers who are participating in the AAA [Agricultural
Adjustment Administration (USDA)] program and found that
they are highly interested in soy bean production. Dunfield
and Illini varieties, two of the kinds recommended by the
company as suitable for processing, probably will be most
widely grown, they indicated. According to Mr. Dannen, soy
beans may be produced as far away as Wichita, Kansas, for
processing here.”
3556. Brother, George H. 1939. Plastic materials from farm
products. Industrial and Engineering Chemistry 31(2):145148. Feb. [3 ref]
• Summary: Contents: Introduction. Definition of plastics.
Wood and cellulose. Zein. Soybeans. Economics.
A widely used molding compound has a phenolformaldehyde base to which is added both wood flour and
soybean meal. The soybean meal serves as more than just a
filler; its protein plays a key role in the plastic. The company
developing this product [Ford Motor Co.] has increased
its use of soybean meal in the product from 4,000 lb in
1934 to 311,750 lb in 1937. This same company has done
extensive work on the development of a textile fiber, similar
to lanital, from soybean protein. There are “probably few

farm materials which are chemically as favorably constituted
for plastics development as the soybean.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3557. Herrick, H.T. 1939. Role of the Department of
Agriculture [in industrial utilization of agricultural products].
Industrial and Engineering Chemistry 31(2):142-44. Feb.
• Summary: The application of the principles of chemical
technology to the creation of raw agricultural products
“has added a new value to the products of the farm...”
Yet the idea is not new. Nearly 40 years ago, Harvey W.
Wiley wrote an article on the relationship of chemistry to
advances in agriculture; it was published in the Yearbook of
the U.S. Department of Agriculture for 1899. Even earlier,
the Commissioners of Agriculture, the predecessors of the
current Secretaries of Agriculture, showed a keen interest in
using chemistry to expand existing uses and to create new
outlets for agricultural products. The author then summarizes
the USDA’s early work on industrial utilization of farm
crops from 1862 to 1911, including the use of crop plants
for making paper, production of power or fuel alcohol from
agricultural raw materials (1906-1910) etc.
Photos show: Fences for testing soybean oil paints,
varnishes, and enamels. H.T. Herrick in a laboratory.
Harvesting soybeans with a combine. Address: Bureau of
Chemistry and Soils, USDA, Washington, DC.
3558. Kraybill, H.R. 1939. Industrial utilization of
agricultural products. Industrial and Engineering Chemistry
31(2):141. Feb.
• Summary: The author is chairman of a symposium with
the same title as this paper, presented at the 96th Meeting
of the American Chemical Society, on 5-9 Sept. 1938 in
Milwaukee, Wisconsin.
Agricultural scientists have been interested in the
possibility of developing industrial uses for agricultural
products for many years. A more widespread interest has
developed during recent years as exemplified by the Farm
Chemurgic movement and the Congressional action to
establish 4 regional research laboratories.
This increased interest is apparently the result of: 1. “the
belief that the depressed condition of agriculture following
the World War was due to the accumulation of surpluses
of agricultural products,” and 2. “to a general acceptance
of the view that agriculture and industry represent two
interdependent groups. Many industrial leaders believe that
good industrial conditions are not apt to prevail for any
length of time unless agriculture is reasonably prosperous.”
After the war, surpluses became burdensome. “Five
important factors are frequently cited as being chiefly
responsible for this situation: 1. Cheap sources of the
most expensive element of fertilizers (nitrogen) were
made possible by the development of synthetic methods
of production. 2. Improved agricultural practices have
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resulted in increased production. 3. Agriculture increased
its production as a result of demands arising during the
World War. It is estimated that 40 million additional acres
were brought into cultivation during that period. 4. The
replacement of horse and mule power by mechanical power
resulted in a reduction in the consumption of grain. It is
estimated that in this way the products from 30 to 35 million
acres were replaced by the products of the oil wells. 5. With
the development of organic technology there has been an
increased replacement of agricultural products in industry by
the products of the mine and the oil well...
“The fields for developing industrial uses for agricultural
products may be classified into 3 groups: the utilization of
waste and by-products, the introduction of new crops to yield
products to take the place of those now imported and used
for industrial purposes, and the development of new uses
for crops or crop surpluses for purposes other than food.”
Address: Purdue Univ. Agric. Exp. Station and U.S. Regional
Soybean Industrial Products Lab.
3559. Kraybill, H.R.; Kleinsmith, A.W.; Thornton, M.H.
1939. Composition and drying rates of soybean oils:
Analyses of soybean oils and drying rates when mixed with
10 per cent of tung oil and driers. Industrial and Engineering
Chemistry 31(2):218-22. Feb. [14 ref]
• Summary: “Eighty-seven samples of commercial soybean
oil were collected at intervals of two or three weeks from
thirteen different soybean processing plants during the first
six months of 1936. These plants represent three processes–
expeller, hydraulic, and solvent. Analyses of the oils
were made as follows: per cent of foots. per cent of break
(Gardner method), per cent of phosphatides, acid number,
iodine number, refractive index, and drying time before and
after removal of the phosphatides and associated compounds.
There was a close correlation between the Gardner break and
the percentage of phosphatides of the crude oils as calculated
from the phosphorus content of the oils. There was a
correlation between the average phosphatide contents of the
samples of oil from the different plants and the drying rates.
No correlation was found between the phosphatide content of
the crude oils and the drying rates of the oils from which the
phosphatides had been removed. The results show that the
presence of phosphatides retards the drying rate of the crude
oils but that other factors are also involved.” Address: Purdue
Univ. Agric. Exp. Station.
3560. Cates, J. Sidney. 1939. Big-time performance for soys.
Country Gentleman 109(3):23, 78-79. March.
• Summary: Today, over 7,000,000 acres of soybeans are
planted in the United States. But the soybean has not hit the
“big-time” by accident or chance. “It is one of the few great
American crops coming into its own by research, planned
research, patient effort and design. The late C.V. Piper, a
scholar, a dreamer and philosopher, who for many years

headed the [USDA] Office of Forage Crops at Washington
[DC], was the man who guessed that the soybean might find
a large place in our agriculture if we were only equipped
with regionally adapted varieties that somewhere in the
world must already exist.
“Back in 1907, Piper picked W.J. Morse, a shy, sturdy
New York State farm boy who stood up with distinction
under the regimen of required studies at Cornell University,
and turned over to Morse the task of building a new crop
plant for American field agriculture.
Nearly a decade ago [in Feb. 1926] Piper passed away,
but Morse, whom he selected for his soybean work, can
now look back over the thirty-one years and scan a record of
achievement which I do not believe could be matched even
by Piper’s hopes and dreams. If there ever was a one-manmade crop in this country, it is the soybean. And W.J. Morse
is the man.”
“In 1907 when Morse started work with the crop, there
was probably less than 50,000 acres of soys in the whole
country.
“Morse realized that if the crop were ever to become
national, varieties adapted to the different sections must be
developed. And so a dragnet was set for all the soy varieties
the Orient had to offer. And through the years Morse has put
more than 10,000 different lots of imported beans through
his tests. And the Morse test is not just a routine affair. It
consists of an intimate personal study of every single bean
plant growing in the little plots of these introductions.
“A less exacting man than Morse might have put these
lots of beans through a test and got nowhere, for not in a
single case has an introduction led immediately and directly
to the establishment of a new commercial variety in this
country. These introductions, as they come in, are not pure
strains. In fact, always a wide variation of plant types are
found growing in these little plots of so-called varieties
brought in from other lands. Year after year, for more than
three decades, Morse has literally lived his summers out
in the fields selecting the most promising-looking plants
from each of these introductions. And it is from single-plant
selections made by Morse that we have developed 90 per
cent of the commercial soybean varieties today.
“Back in 1913, the first variety well adapted to the Corn
Belt was introduced. This was the well-known Manchu.
There followed such sorts as Virginia and Wilson.”
The new trend, north and south, is toward growing
soybeans for their seeds, “as higher-yielding varieties have
been developed for the different sections and as a new and
simple way of harvesting has been devised.
“The big grain yields have been in the Midwest, many
of the growers getting around forty-five bushels to the acre.
In Wisconsin, yields as high as fifty bushels have been
secured... The drift everywhere is toward an earlier type of
bean.”
“With soybean oil coming into the picture with
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prospective large-scale use for paint and varnish, one
weakness in the present commercial setup is that the oil mills
have not yet offered a premium price for high oil-content
varieties. Morse has consistently carried along oil-content
studies of all his introductions, and there are now some
splendid seed-yielding sorts which carry from 21 to 23 per
cent oil, while the ordinary run of beans carries only 18 to 19
per cent. One of Morse’s varieties, the Dunfield, a Midwest
adapted bean, very seldom runs under 20 per cent oil.” It has
yielded as high as 23.3 per cent. “A sliding price scale based
on percentage of oil might prove highly advantageous to
both the grower and the oil mill.”
Note: This is the earliest document seen (Aug. 2011)
that discusses the many advantages of adopting the practice
of buying and selling soybeans on the basis of their
composition (oil or protein content).
“And while chemical and heat treatment already show
great promise of making over soy oil into a quick-drying
paint oil, Morse has started still another attack on this
problem.
“Quick-drying oil: In Manchuria there are found little
trailing, small-seeded, wild forms of soybeans. These wild
soybeans rarely ever carry an excess of 10 per cent of oil, but
this oil has a peculiar property. It has what the chemists call
an ‘iodine number,’ which runs up to 155. In ordinary soy oil
the iodine number is rarely over 130.
“This so-called iodine number is the key to how rapidly
an oil will dry, the higher the number the quicker the drying.
This wild soybean oil is a quick dryer, and therefore should
be an excellent paint oil without any treatment.”
“When Morse came back from the Orient in 1931,
after a two-year stay studying this great Oriental crop, he
brought with him a large collection of a radically new type
of soy–the green-vegetable type. Previous explorers had
missed this type of bean because, in the Orient, they go by an
entirely different name. In Manchuria and Japan–the home
of this bean sort–ordinary field beans are called Daizu, while
the green-vegetable beans are called Eda Mame. Previous
explorers, asking for Daizu never in a single instance got
Eda Mame. Morse, living close with the bean growers, soon
picked up this distinction and brought home the new product
in all its variations.
“Today, from this material he brought back there have
been developed something like seventy-five distinct greenvegetable varieties, fitting an even wider range of country
than do the field-bean kinds. They vary in maturity all the
way from seventy-five to one hundred and fifty days. One of
these varieties matures seed at Winnipeg, Canada.”
On pages 78-79 are three special sections to the
article: (1) “Quick-drying oil:” Wild soybeans are found in
Manchuria. They are small seeded and the viny plants have
a trailing habit. The seed rarely contains more than 10% oil,
but this oil has a very high iodine number (up to 155) which
means that the oil dries quickly and is good for paints. The

iodine number of regular soybeans is rarely above 130.
(2) “Late soybean news:” At the great soybean
laboratory [U.S. Regional Soybean Industrial Products
Laboratory] at Urbana, Illinois, researchers are extracting
new compounds from soybean meal. These include a
“laminated plastic” with almost metallic hardness and
strength, a synthetic fiber closely resembling wool, and
powdered, water-based paints. Not to mention 75 distinct
“green-vegetable varieties” of soybeans for human food; they
vary in maturity from 75 to 150 days. One of these matures
seed at Winnipeg, Canada.
(3) “A clamor for seed:” An article that the present
writer (Sidney Cates) wrote about green vegetable soybeans
in Country Gentleman led to thousands of letters from
readers to state experiment stations requesting the new types
of soybeans. “Many canners are now packing the green
beans, and I have never eaten anything more delightful from
a tin can.”
Photos show: (1) “The Korean version of the ‘two-row
planter;’” two workers with seed baskets in a field. (2) Crop
machinery. (3) A field of soybeans at midseason. (4) Chinese
storage bins for beans, made of “great ‘ropes’ of twisted
straw.”
3561. Lloyd, J.W.; Burlison, W.L. 1939. Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics. Illinois Agricultural Experiment Station,
Bulletin No. 453. p. 385-439. March.
• Summary: This is the most complete and interesting report
on this subject published up to this time. “The original
stock of most of the varieties of edible soybeans included in
these studies was supplied by W.J. Morse, Bureau of Plant
Industry, U.S. Department of Agriculture, who has inspected
the growing crops every year and given many helpful
suggestions... The Department of Home Economics has
supplied valuable data on a number of points and prepared
the directions for shelling and cooking the green soybeans
given at the back of this bulletin” (p. 383).
The authors use the two terms “edible soybeans” and
“vegetable-type soybeans” repeatedly and interchangeably
to refer to these soybeans which are especially adapted to
use as human food. By contrast “field types” are used for
manufacturing oil or industrial products, or for forage. The
edible or vegetable types can be consumed in either of two
forms: (1) As “green soybeans” or “green shelled beans,” or
(2) as “dry mature soybeans” or “dry, ripe soybeans,” or “dry
soybeans.”
Contents: Introduction. Distribution of seed for tests.
Results of the cooperative tests: Reports from home
gardeners, state institutions, market gardeners, and canners.
Range of adaptation: Northern and southern United States,
East and Middle West, Illinois reports concerning adaptation,
comparison of adaptability in Illinois and other states.
Performance of 18 varieties at Urbana: Relative earliness
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of different varieties, duration of edible period, agronomic
characters, yields of dry beans, blossom, pod, and seed
characters, yields of shelled green beans. Market qualities
of the green soybeans. Protein and fat contents of the green
soybeans. Characteristics of the 18 different varieties: Very
early–Giant Green. Early–80494, Bansei, Fuji. Midseason–
Illini, Hokkaido, Jogun, Willomi, 80490-1, 89162, 84979,
87617. Late: Illington, Imperial, 87606, Funk Delicious,
Emperor, Higan (p. 401). One other variety (Kura, p. 387)
was not tested. Varieties recommended. Method of culture:
Time of planting, preparation of seedbed, distance and
depth of planting, equipment for planting (a beet-and-bean
drill pulled by two horses), inoculation of the seed, tillage.
Damage from rabbits and grasshoppers. Harvesting green
soybeans. Harvesting, curing, and threshing ripe soybeans.
Summary and conclusions. Directions for shelling and
cooking green soybeans.
While the University of Illinois Department of Home
Economics was doing palatability studies on vegetabletype soybeans, the agronomists were doing a parallel set of
studies from 1935-1938 on yields, cultural practices, time to
mature, and suitability for home and market gardeners. In the
spring of 1936, four varieties were available for distribution:
Fuji (81029), Higan (80475), Willomi (81044-1), and
Hokkaido (85666); packets of three of these were sent to
197 persons. Their 11 most recommended vegetable-type
soybeans contained an average of 40.7% protein on a dry
weight basis (range 36.4–42.9%) and an average 100-seed
weight of 28.0 gm (range: 21.2–31.9 gm). From the 100-200
interested home gardeners who were sent trial seed packets
each year came a very positive response. The vegetabletype soybeans were considered high yielding and resistant
to drought. “Several gardeners liking the soybeans because
they were available for use as a fresh vegetable at a season
of the year when vegetables in the home garden are likely to
be scarce.” But above all the gardeners reported that “Fresh
soybeans had a satisfying flavor” (p. 390): “They were
delicious... We like them better than peas or beans... I served
soybeans to all guests this summer and most everyone liked
them... Everyone who tried them said they were splendid...
We have never eaten beans as good... The beans were
delicious to eat and were universally liked by my family
and guests. In fact it took persuasion to leave any for seed.”
Other representative comments from the hundreds printed
in the report include: “I think the vegetable soy will soon
become a standard vegetable... I think it is only a question of
time until these beans are very popular.
Reports from market gardeners were also positive: “I
put some of the soybeans on our sales counter and found that
about 80% of the people who tried the beans once came back
for more.” In a large grocery store in Chicago directions
for shelling and cooking the green beans were furnished
with each purchase and over 1,200 lb were sold the month.
Canning companies reported that certain varieties made “a

very fine canned product, the appearance being very good
and the flavor excellent.”
Soon interest was widespread, with 3,000 requests for
seed from all states, Hawaii, and 7 foreign countries. Outside
of Illinois, good results were obtained from cooperators
in Minnesota (Le Sueur), Wisconsin (Burnett county),
Idaho (Kamiah), Oregon (Florence, Dundee), Washington
(Kennewick, Vader), Montana (Bozeman), New Mexico
(Valley Ranch), Colorado (Edgewater, above 5,000 feet),
South Carolina, Arkansas, Kansas, and Texas (p. 394-96).
At the end of 1939 reports were received back from 810
people who had been sent seeds of vegetable-type soybeans
that spring; 80% reported success in growing a good crop
and 70% were enthusiastic about their quality as a green
vegetable.
Yields of green soybeans in the pods were roughly 218
bu/acre, while yields of shelled green soybeans averaged
6,350 lb/acre (range 7,100 for Giant Green to 6,000 lb for
Willomi). Green soybeans weigh, on average, 2.44 times as
much as after they are allowed to dry. It takes an average of
10.8 minutes to shell 1 lb of pods. Lloyd and Burlison rated
6 of the green vegetable soybeans as having a quality rating
(flavor, texture, and appearance) of very good: Hokkaido,
Jogun, Willomi, Imperial, Funk Delicious, and Emperor (p.
419).
Concerning harvesting green soybeans: “For commercial
canning, green soybeans could be harvested and handled
with the equipment usually employed in the handling of the
Henderson Bush lima for canning” (p. 435).
Tables show: (1) Relative earliness of the 18 varieties
grown at Urbana, Illinois, 1934-1938. For each variety for
all 3 years gives the number of days to blooming, number of
days to edible condition, and number of days to maturity. (2)
Duration of edible period of 13 varieties of soybeans grown
at Urbana, Illinois, 1937-1938. The duration was shortest
for the earliest varieties (10-11 days) and longest for the
latest varieties (17-20 days). (3) Agronomic characters of
18 varieties of soybeans grown at Urbana. For each variety
for 5 years gives the height of plant at maturity (inches),
average height, lodging, and shattering. Illini was the only
variety with no shattering. (4) Acre-yields of dry beans from
18 varieties of soybeans, Urbana, 1934-1938. Illini had the
highest 5-year average yield (33.6 bu/acre), followed by
Bansei (3.05 bu/acre). (5) Temperature and rainfall during
growing months for soybeans, Urbana, 1934-1938. Months:
May to Sept. (6) Yields of soybean seed from multiplication
plots, 14 varieties, Urbana, 1938. Illini had the highest yield,
39.3 bu/acre. (7) Blossom, pod, and seed characters of the
18 varieties of soybeans tested. For each variety gives: Color
of blossom. Color of pubescence. Color of seed. Color of
hilum. Shape of seed. Weight of 100 dry beans (an average
figure, computed from the weights of these beans for the
years 1934 thru 1938). (8) Weight of 100 dry soybeans, 18
varieties, Urbana, 1934-1938. Gives weights for a sample of

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1328
each variety for most of 5 crop years, plus the average. The
varieties with the largest seeds were Hokkaido (31.88 gm)
and Funk Delicious (31.65 gm). (9) Weights and shelling
percentages of 7 varieties of green vegetable soybeans,
Urbana, 1936. Gives for each variety: Weight of 100 pods
of green beans, weight of shelled beans from 100 pods,
shelling percentage (average 55.0; range 59.5–49.7), average
number of beans per pod (range: 1.62–2.24), weight of
100 green shelled beans (range 55.8–84.2 gm), and ratio
of weight of 100 green shelled beans to weight of 100 dry
beans (average 2.44 to 1). (10). Yields of green soybeans
shelled for canning, 1937 (Reported by canning company
for 6 varieties). Giant Green had the largest yield, 7,100 lb/
acre. Average 6,350 lb/acre. (11) Market qualities of the
18 varieties of green soybeans tested at Urbana: Color of
pods toward close of edible period, size of pods, size of
green beans, weight of shelled beans from 100 grams pods,
shelling time for 1 pound of pods (by hand; average 10.8
min), quality rating. (12). Protein and fat contents of the
mature soybeans of the 18 varieties tested at Urbana, crop
of 1938 (water-free basis). Protein averaged 40.73% (range
38.5–44.13). Fat averaged 20.47% (range 18.12–22.42).
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “vegetable-type
soybeans” or that has the term “edible soybeans” in the title.
Note 2. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Emperor. Address: 1. Chief
in Olericulture; 2. Chief in Crop Production. Both: Urbana,
Illinois.
3562. Parker, M.W.; Borthwick, H.A. 1939. Effect of
photoperiod on development and metabolism of the Biloxi
soy bean. Botanical Gazette 100(3):651-89. March. (Chem.
Abst. 33:3843). [14 ref]
• Summary: Discusses the physiological response of
soybeans to climatic factors. Address: 1. Assoc. physiologist;
2. Morphologist. Both: U.S. Horticultural Station, Beltsville,
Maryland.
3563. Smith, A.K.; Max, H.J.; Handler, P. 1939. The
dispersion of protein in aqueous formaldehyde solutions. J.
of Physical Chemistry 43(5):347-57. March. (Chem. Abst.
33:3659). [9 ref]
• Summary: The reaction between formaldehyde and
proteins is of paramount importance in the development of
protein plastics, coatings, sizes, adhesives, and fibers. It has
been used in these industries as a hardening process for many
years. Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
3564. Waddell, C.C.; Worsham, C.H.; Vilbrandt, F.C. 1939.
Storage treatment of soybeans with ethylene and carbon
dioxide gas (for beneficiation of the oil). Virginia Polytechnic
Institute, Engineering Experiment Station Series, Bulletin

No. 36. 34 p. March. Also published as Virginia Polytechnic
Institute, Bulletin 32(5):1-34. [9 ref]
• Summary: “The object of this investigation was to ripen
and dry soybeans in such a way as to prevent the formation
of bad taste and odor in the oil.”
“Oil from soybeans that have been treated with ethylene
and carbon dioxide mixture have better keeping qualities
than oil from soybeans treated with air, remaining in good
condition at least 8 months after processing. Soybeans that
have been treated with a high concentration of ethylene give
oil with the best taste and odor, the taste and odor becoming
but very slightly worse when the concentration of ethylene is
decreased. In order to obtain a good grade of soybean oil, the
soybeans should be treated at approximately 24ºC.” Address:
1-2. Research fellow in chemical engineering; 3. Prof. of
chemical engineering.
3565. Zahnley, J.W. 1939. Soybean production in Kansas.
Kansas Agricultural Experiment Station, Bulletin No. 282.
28 p. March.
• Summary: This is a revised version of Bulletin 249 (Feb.
1930). Contents: Summary. Importance of soybeans in
Kansas. Utilization of soybeans. Soybeans as a soil builder.
Adaptation of soybeans. Production methods: Preparation of
the ground, inoculation, importance of good seed, time and
methods of planting. Seed production: Planting, cultivation,
harvesting, threshing, handling the threshed seed. Soybean
hay production: Planting soybeans for hay, harvesting for
hay, soybeans and cowpeas compared as hay crops. Growing
soybeans with corn. Varieties: Importance of choosing a
good variety, characteristics of a desirable variety, results
of variety tests at Manhattan, results of variety tests in
southeastern Kansas, yields in cooperative tests with farmers,
description of varieties.
“Although the soybean is still of relatively minor
importance as a crop in Kansas, the acreage has increased
more than fourfold during the ten-year period, 1925 to 1934.
A decrease during the period 1935 to 1938 may be attributed
to a reduction in the number of livestock and a marked
increase in the acreage of wheat in eastern Kansas.
“The increased interest in the crop is due largely to the
constant need for protein feed on the farm and the high cost
of protein concentrates [such as tankage, cottonseed meal,
and linseed meal].” “The utilization of the crop for hay has
increased gradually during the last ten years. In 1925, only
23 percent of the total acreage in Kansas was harvested for
hay as against 45 percent in 1936.”
3566. Chicago Daily Tribune. 1939. Sealed proposals. April
1. p. 27, col. 8.
• Summary: “For the furnishing of all labor, material,
transportation and equipment for the construction of a
portion of the Northern Regional Research Laboratory,
including a separate Service Building...”
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“Plans and specifications may be had on application to
the Chief, Purchase, Sales and Traffic, U.S. Departure of
Agriculture, Washington, DC, on deposit of $50.00.”
3567. USDA, Committee on Industrial Utilization of
Agricultural Products. 1939. A survey of and proposed
program for research on the industrial utilization of
agricultural products. Washington, DC: USDA. 893 leaves.
April 5.
• Summary: Note: The USDA National Agricultural Library
(Beltsville, Maryland) has two copies at these call numbers:
DNAL 1.9 Ag8891S and A388 Ag82; both are in very poor
shape. Trying to copy pages would damage both copies.
This publication was typewritten on onion-skin paper. It has
been digitized and is available at https://archive.org/details/
CAT10683024–but it is very hard to read.
Wayne Olson scanned and attached p. 282-290, 292
[p. 291 is missing for the digitized copy]–the quality is not
good. The letter of transmittal at the front of the publication
is dated April 5, 1939. Wayne searched on soy, soybean,
and soybeans on the full-text of the publication and found
mention on the following pages: 29, 194, 237, 239, 240, 249,
250, 252, 253, 282-292, 312, 445, 468, 506, 514, 515-516,
544, 614-A, 617, 620, 660, 690, 702-(c), 704, 821, 872, 886889 (index), 891 (index). There could be more mentions.
Page 282: “Soybeans: Cultivation of soybeans as
a soil-improvement, hay, or cash seed crop has become
increasingly important to American agriculture, especially
during the last 10 years. Production of beans for seed and
crushing increased from about 2,283,000 bushels in 1917 to
45,272,000 bushels in 1937 and 57,663,000 bushels in 1938.
In 1917 less than 500,000 acres were devoted to the growing
of soybeans for all purposes. In 1937 the number of acres
grown was 7,005,000, of which 2,549,000 acres [36.4%]
were harvested for beans.”
3568. Arizona Agricultural Experiment Station, Annual
Report. 1939. Agronomy. 49:26-32. For the year ending June
30, 1938. See p. 26-28.
• Summary: The section titled “Soybeans” states (p. 2728): “Soybean variety trials conducted by the Agronomy
Department of the University of Arizona have shown that it
is possible to produce both seed and hay yields comparable
with those obtained in the soybean producing regions of
the Midwest; however, the actual harvested threshed bean
yield may be much lower here due to considerable shattering
before or during harvest.
“During the last 3 years forty-six different strains and
varieties have been tested by the University of Arizona. All
but twelve of these were eliminated from the variety trials by
1937. During 1937 the per-acre yields of these twelve ranged
from very low to as high as 3½ tons when cut for hay and as
high as 43 bushels of beans when threshed, there being no
correction made for shattering.” Address: Tucson, Arizona.

3569. Bottum, J.C.; Rothenburger, W.R.; Mayer, I.D. 1939.
Economic study of harvesting with the small combine in
Indiana (Machines with cutter bars of six feet or less).
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 436. 21 p. April.
• Summary: Contents: Introduction: Source of data, types
and sizes of farms purchasing small combines, acreage
harvested by combine owners, sizes and types of combines.
Cost with combine and with binder-thresher: Cost of
harvesting with the small combine, overhead costs, total
harvesting costs per acre, comparative total acre harvesting
costs with small combines and binders and small threshers,
yields of grain harvested with the small combine, rate of
cutting, hours of man labor required to harvest an acre of
grain by the two methods, adaptability of the small combine
to use as a custom machine. Efficiency of cutting and
threshing. Time of cutting. Quality of grain. Straw and other
items of consideration. Advantages and disadvantages of the
small combine as reported by the farmers. The combine on
the individual farm: Cash savings, increased cash costs, net
advantage. Appendix: Method used in calculating combine
costs overhead charges. Total cost.
“The first combine was introduced into Indiana during
the 1925 harvest season. During the next ten years machines
with cutter bars varying from eight to 16 feet in length were
purchased and used extensively in the state. The cost of these
machines ranged from $950 to $2,250 and averaged $1,450
for a group on which cost records were obtained for the years
1927 to 1930. An Experiment Station bulletin, dealing with
the adaptability of these combines to Indiana conditions, was
published in March, 1931.”
This study found that the “average total acre costs for
combining with a small machine were less than one-half of
the total acre costs with the binder and thresher.” A graph (p.
9) compares the total harvesting costs per acre with the small
combine vs. the binder and thresher, for 50 to 500 acres. The
cost using combine is less for any acreage greater than 60
acres; it decreases dramatically as the acreage cut increases
from 60 to about 300 acres.
Photos show: (1) “The five- and six-foot power takeoff driven combines [tractor driven] were developed for
small farms.” (5) “The efficiency of the combine marks it
as the most satisfactory method of harvesting soybeans.”
A tractor pulls the combine. (7) A tractor pulling a pick-up
baler. Address: 1-2. Dep. of Farm Management; 3. Dep. of
Agricultural Engineering.
3570. Earle, F.R.; Milner, R.T. 1939. Study of the Kaufmann
method for determining iodine numbers. Oil and Soap
16(4):69-71. April. [8 ref]
• Summary: The writers investigated the effect of heat,
light, time of reaction, and size of sample on iodine numbers
obtained by the Kaufmann method. Address: 1. Junior
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Chemist; 2. Senior Chemist. Both: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3571. Primmer, George H. 1939. United States soybean
industry. Economic Geography 15(2):205-11. April.
• Summary: Contents: Introduction. Recent phenomenal
acreage increase. Soil relationships. Effect of slope. Climatic
influences. Relation to pests and diseases. Use of soybeans
for food and feed (coffee substitute, “cooked as a green
vegetable,” “soy sprouts of about two inches receive praise
as a winter vegetable,” “Duluth confectionary counters
display ‘Salted Soys’ alongside other exotic nuts,” “Recipes
for preparing soybean ‘milk’ circulate widely”).
Note. This is the 3rd earliest English-language document
seen (Jan. 2013) that contains the modern term “soy sprouts.”
Industrial uses of soybean oil and residue: the regional
industrial products laboratory in Urbana, Illinois, staffed by
40 men.
Figures show: (1) Bar chart of the world’s principal
soybean producing countries in 1924-25, and in 193536. In 1936, Manchuria was by far the leader, followed
by the USA, Chosen [Korea], Japan (whose production
has decreased since 1925), and Netherland India [today’s
Indonesia].
(2) A map of the eastern half of the United States, with
carefully located 50,000-acre dots showing areas of heaviest
soybean production. Between 1934 and 1939, the area
increased 5-fold in Mississippi and 21-fold in Minnesota.
The area in Oklahoma decreased.
(3) A graph shows that the number of combines used to
harvest soybeans in Illinois skyrocketed from 0 in 1924, to
about 20 in 1925, to about 75 in 1926, to about 300 in 1927;
by 1935 the number had increased to an estimated 3,000. (4)
A photo shows a combine harvesting soybeans.
(5) A photo of a “Superior field of Indiana soybeans
probably cultivated for the last time as plants shade most
of the field’s surface. Two-row corn cultivators or “beet
cultivators may till four such soybean rows simultaneously.
(6) A graph shows soybean oil imports into the United
states; these imports increased dramatically during World
War I, peaking in 1918 [at 335.98 million lb].
(7) A map shows the location of soybean oil mills in the
United States. There are large numbers in Illinois, Indiana,
Ohio, Iowa, and North Carolina.
(8) A bar chart shows “Utilization of soybean oil
processed in the United States” in 1934, 1935, and 1936.
In 1934 the 30 million lb was used mostly by the drying oil
industry. In 1935 the 140 million lb was used mostly for
[lard] compounds and vegetable shortenings. In 1936 the 280
million lb was still used mostly for compounds and vegetable
shortenings, but a significant amount was used for oleo, other
edible, the drying oil industry, and soap.
(9) A photo shows a mill for removal of oil from Corn
Belt soybeans; the processing plant serves an area tributary

to Champaign, Illinois, and ships the oil to Chicago factory
area.
“Soybeans provided some of the none-too-kindly
remembered ‘coffee’ rations to Union Civil War soldiers.
Sausage makers, at times, put up to 50 per cent soybean flour
in part of their product.”
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted Soys” to refer to
soynuts.
3572. Weiss, Martin G.; Cox, Gertrude M. 1939. Balanced
incomplete block and lattice square designs for testing yield
differences among large numbers of soybean varieties. Iowa
Agricultural Experiment Station, Research Bulletin No. 257.
p. 293-316. April. Also in Plant Science Literature 9(19):23
(1939). [16 ref]
• Summary: “Summary: Two quasi-factorial arrangements
which are especially well adapted to the testing of
differences between large numbers of varieties are described
and treated in detail as to their analysis and value.
“The arrangements described are balanced incomplete
block and lattice square designs. Soybean variety trials are
used to illustrate the analysis and the relative precision on
soils of varying homogeneity.” Address: Ames, Iowa.
3573. Whitlock, Carolyn. comp. 1939. Abbreviations used
in the Department of Agriculture for titles of publications.
USDA Miscellaneous Publication No. 337. 278 p. April. [3
ref]
• Summary: “This publication supersedes Department
Buletin 1330, Abbreviations Employed in Experiment
Station Record for Titles of Periodicals.” If using it online,
choose the first option “Read online” for best results.
Address: Asst. Editor, Div. of Publications, Office of
Information, USDA.
3574. Langsford, E.L.; Thibodeaux, B.H. 1939. Plantation
organization and operation in the Yazoo-Mississippi Delta
area. USDA Technical Bulletin No. 682. 92 p. May. See p.
63-66, 69-70.
• Summary: “Introduction: The Yazoo-Mississippi Delta area
is one of the most highly specialized cotton-producing areas
in the world. A large percentage of the land in farms is in
large plantations ranging from 400 to several thousand acres,
and operated largely by tenants.”
Pages 63-66: “Soybeans for Seed: Soybeans grown in
the area, may be grouped into two major categories–largeseed and small-seed varieties. The large-seed varieties
produce a bushy stalk that is too coarse-stemmed for very
desirable hay, but the yield of seed under local conditions
is considerably higher than in the, case of the small-seed
varieties. The small-seed varieties, on the other hand,
produce an abundance of relatively fine-stemmed vines.
“Consequently, the soybeans grown commercially for
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seed are principally of the large-seed varieties, while those
grown for hay usually are of the small-seed varieties. The
principal large-seed varieties grown on these plantations
were Mamloxi, Delsta, and Mamredo.
Fig. 17 is a yearly calendar: “Periods during which
operations are performed on soybeans for seed, and usual
distribution by months of man labor, mule work, and tractor
work per acre.
“Although soybeans are one of the principal hay crops,
the commercial production of beans has not been important.
On the basis of production data from the United States
census and an assumed yield of 15 bushels per acre, it is
estimated that approximately only 4 percent of the soybean
acreage in the area was harvested for seed in 1934. The
commercial production of soybean seed has been relatively
unimportant because of the greater comparative advantage
in producing cotton. On the basis of normal yields of 350
pounds of lint cotton and of 15 bushels of soybean seed per
acre, the relative prices of the two commodities have not
favored soybeans sufficiently to justify a material expansion
in the latter.
“Some planters have found it profitable to obtain special
equipment and engage in the enterprise on a commercial
basis, but their production of beans usually has been sold for
planting seed at prices substantially higher than prevail in
surplus-producing areas or than are paid for oil milling. This
local price advantage in a seed-deficit area would be lost
if production were to exceed the local demand for planting
seed and the surplus production were sold for processing.
That would further reduce the competitive position of the
soybean-seed enterprise as compared with cotton.
“Soybean seed usually is produced commercially
only on plantations on which there are tractors and
combines, hence the data in table 30 and figure 17 are
based upon practices involving the use of such equipment.
Approximately 7 hours of man labor, 5 hours of tractor work,
and 1.5 hours of mule work are used per acre. The heaviest
labor demands of the crop are in May, when land preparation
is completed and planting is done, and in November, when
harvesting is done. There is considerable conflict with cotton
for labor and power during both of these periods.
“Soybeans for Hay: Annual legumes are the principal
hay crops. Census data for 1934 show that approximately 65
percent of the harvested acreage in hay and forage sorghums
in the 10 counties completely within the area was in annual
legumes. Of the acreage in annual legumes harvested or
grazed that year, 75 percent was in soybeans, 23 in cowpeas,
and the remainder in miscellaneous legumes like velvetbeans
and peanuts. Data on hay-production practices are presented
here for soybeans only because of the importance of the crop
in the area, but the production practices, labor, and power
used on crops like cowpeas and others with similar growth
characteristics are not materially different.
“Small-seed varieties of soybeans generally are planted

for hay because of their relatively abundant vine growth and
fineness of stalk as compared with the large-seed varieties.
The principal small-seed varieties grown on the plantations
studied were the Otootan and the Laredo. Soybeans for hay
usually are grown alone.
“The predominance of soybeans over alfalfa for hay
production is explained by the greater adaptability of the
former to a wide range of soil conditions. Satisfactory yields
of soybean hay are obtained on practically any well-drained,
productive soil in the area. Alfalfa, on the other hand, usually
cannot be successfully grown on acid soils unless lime is
added. “The usual production practices and amounts of
labor and power used in producing an acre of soybean hay
with mules and with tractors are shown in table 31. Data
are shown both for hay baled in the field and for hay hauled
loose to the barn. Soybean hay is baled for sale off the
plantation or to provide for greater ease in storing. Relatively
little soybean hay is produced commercially, although small
surpluses occasionally are sold.
“The usual distribution by months of the labor and
power used in producing soybean hay is shown in figure
18. There is considerable conflict in the labor demands
of soybeans and other crops, but the critical operation of
harvesting usually is performed before cotton picking starts
and at a time when the labor demands of other crops are
light.”
Figure 18 and tables 30 and 31 are explained in the text.
Address: 1. Agricultural economist; 2. Senior agricultural
economist. Both: Bureau of Agricultural Economics.
3575. Journal-Transcript (Peoria, Illinois). 1939. Officials
break farm lab earth: Ceremony, speeches start big project.
June 8. p. 1.
• Summary: “High ranking officials of the United States
department of agriculture and distinguished Peorians
assembled this afternoon at the 20-acre tract of land at
North University st. and West Nebraska ave. to participate
in ground-breaking ceremonies for the Northern Regional
Research laboratory.
“The government men included H.T. Herrick, assistant
chief of the bureau of chemistry and soils, Dr. O.E. May,
who will be director of the Peoria test plant. Mr. Herrick is to
be in charge of the four government laboratories throughout
the country.
“With Dr. May at the controls, a bulldozer powered
by a Diesel tractor turned the first earth after several short
addresses were delivered.
“Speakers, talking from specially constructed platform
and with cameras trained upon them, included Mayor
McClugage, L.E. Brown, president of the Association of
Congress; R.S. Wallace, president of the Bradley college
board of trustees, which donated the land and L.J. Fletcher,
chairman of the agricultural committee of the association,
who acted as master of ceremonies, Dr. May and Mr. Herrick
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also gave brief talks.
“Preliminary surveys in connection with the $1,000,000
project already have been started and excavation work is to
begin tomorrow.”
Note: This is the earliest document seen (March 2017)
that uses the term “Northern Regional Research laboratory”
as the name of the Peoria lab.
3576. Peoria Star (Illinois). 1939. Ceremony to launch farm
lab project: Event scheduled at 4 o’clock; to be filmed. June
8. p. 11.
• Summary: “Ground breaking ceremonies for the Northern
Regional Farm Research laboratory which will establish the
city as one of four nationally prominent research centers, will
be held at 4 o’clock this afternoon on the lab site on North
University street at Bradley park entrance.
“The brief program launching work on the million dollar
structure will attract many from the city and county and will
be concluded within 45 minutes.
“Coming here from Washington, D.C. to participate in
the event are Dr. O.E. May, director of the Peoria lab...”
3577. Johnson, E.F. 1939. Re: Status of Federal Soybean
Laboratory. Letter to Mr. Edward J. Dies, [Head, National
Soybean Processors Assoc.], 3818 Board of Trade Building,
Chicago, Illinois, June 23. 2 p. Typed, without signature.
• Summary: “The situation at Washington [DC] as relates
to the future of the soybean laboratory is anything but
encouraging. Two or three years ago, when the Bureau of
Soils was very solicitous of getting favorable consideration,
they were very willing to lead the various officials at the
University of Illinois to believe that the arrangement on
housing and so forth was only very temporary. At that
time the Bureau of Chemistry and Soils placed the new
building to house the soybean laboratory as the number one
recommendation of the department. Today it occupies tenth
position, a point that Senator Lucas’ office made very clear
to me in discussing the possibility of some action on a new
building.
“There is no doubt that two things have occurred with
the establishment of the four federal laboratories. In the first
place, I think this increase of money has somewhat gone
to the heads of the officers of the Bureau of Soils and they
intimate that they might well have the full authorization
for handling much more of the money that goes to the
Department of Agriculture. Such feelings are substantiated
by confidential reports from some of the other departments.
“The second important happening has been that
officials of the Bureau of Chemistry and Soils, which very
definitely includes Dr. May and Dr. Knight, realize that the
appropriations for the four federal laboratories are a part
of the AAA program, one of very uncertain future political
favor. They are determined, it seems, to make a tie-up so as
to use the soybean laboratory as a protection for those other

laboratories, even I believe being perfectly willing to force
the movement of this laboratory to Peoria, as so doing would
help protect the federal laboratories.
“Their present proposal, which they finally agreed to
withdraw temporarily, was to have the soybean laboratory
report directly to Peoria. They also proposed to make at
least the acting head of the soybean laboratory an appointee
of the Peoria laboratory and then assign him to the soybean
laboratory.
“I had the matter of a new building up with the office of
Senator Lucas and of course there is no assurance in the first
place that any funds will be available. In the second place,
Senator Lucas’ office was very positive that any solicitation
on the building must originate from the University. They also
reminded me that the Bureau of Soils’ position of placing the
new building in tenth position was a serious matter.
“I think temporarily at least my remonstrating with them
slowed up any attempt to put in changes. I believe that we
have an opportunity to marshal our forces and prevent such
a calamity happening. It is my thought that possibly Mr.
Atwood should approach Secretary Wallace, that the soybean
growers association and the processors association should go
directly to Jardine, and the entire situation must be gone over
in detail with Dr. Burlison.
“Confidentially, I believe that Milner will resign in the
very near future and that probably Hopper will be named
head of the laboratory. I am unable to advise as to how much
of Milner’s action is due to dissatisfaction with the present
maneuvering with the soybean laboratory and how much is
due (as he will probably claim) to his preference to stick with
strict research and not become administrative.
“The Bureau of Soils conceded that one argument I
made had considerable weight. I presented the argument
that if the Department placed the soybean laboratory subject
to the Peoria laboratory by requiring it to report thusly, the
soybean people would have little argument to present to
Congress for the soybean laboratory not to be included as an
integral part of the Peoria laboratory. This initial step would
automatically block any arguments that we might try to put
up to prevent a cut-off of the soybean appropriation and a
moving of the laboratory to Peoria.
“Your very truly, Ralston Purina Company, E.F.
Johnson, Soybean department.
“P.S. although I question whether sufficient funds could
be secured to immediately start work on a new building, my
understanding is that it is practically impossible to secure
such appropriates unless building plans and specifications
are available. With this in mind, it may be best to petition
Senator Lucas to ask for $25,000 to be used in the
preparation of plans and specifications for such a building at
this time.”
Note 1. This is a key document for understanding why
much of the Soybean Laboratory was removed from the
University of Illinois and merged into the Northern Regional
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Research Lab.
Note 2. On 3 July 1939 H.P. Rusk returned a copy of this
letter sent to him by W.L. Burlison, Head, Agronomy Dep.,
Univ. of Illinois. Rusk said he read it “with a good deal of
interest.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28.
Folder: Soybean Regional Research Lab. Address: Soybean
Department, Ralston Purina Co. [St. Louis. Missouri].
3578. Maynard, L.A.; Gardner, K.E.; Hodson, A. 1939.
Soybeans as a source of fat in the dairy ration. New York
(Cornell) Agricultural Experiment Station, Bulletin No. 722.
30 p. June. [29 ref]
• Summary: “Two experiments are reported in which
concentrate mixtures containing ground soybeans were
compared by the double-reversal system with mixtures
containing solvent-extracted soybean meal plus starch to
replace the removed fat... The results of these experiments
add to the evidence previously obtained at this Station that a
certain level of fat intake is important from the standpoint of

maximum milk and fat secretion. They also furnish evidence
that the use of ground soybeans is a satisfactory and practical
method of providing the fat needed.” Address: Ithaca, New
York.
3579. Photographs of the groundbreaking, construction, and
early years of the Northern Regional Research Laboratory at
Peoria, Illinois. 1939. Peoria, Illinois. 7 photos.
• Summary: These seven black-and-white photos, each 8
by 10 inches, show: (1) Ground breaking on 8 June 1939.
Dr. May, the director, is sitting on a tractor. A sign in the
background shows that W.E. O’Neil Construction Co.
is the general contractor. (2) The ceremony at which the
cornerstone is laid, 18 Oct. 1939. The second floor is already
under construction. There is a speaker [Henry A. Wallace,
U.S. Secretary of Agriculture] on the podium, many huge
loud speakers, a large American flag and bunting, a fairly
large audience (dressed formally; most of the men are
wearing hats) both seated and standing, and a band (Neg.
C-725). (3) The building under construction in late 1939.
The 4th floor has been started. Several black autos are parked
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nearby (J-852).
(4) An aerial view of the laboratory (1940). Construction
of the north wing is in progress; the main building is nearly
finished. (5) Aerial view of the completed Lab in 1947 (B1424). (6) South Wing addition to the Lab under construction
in 1967; view from across the street. This addition made
the Northern Lab larger than any of its three counterparts:
Eastern Regional Research Center, Philadelphia,
Pennsylvania; Southern Regional Research Center, New
Orleans, Louisiana; Western Regional Research Center,
Albany, California (G-1654). (7) Aerial view of the lab in
1971 with the South Wing addition completed (L-2010).
Sent (March 2002) by Joyce Blumenshine, Librarian at
NCAUR in Peoria, Illinois.
3580. Sears, O.H. 1939. Soybeans: Their effect on soil
productivity. Illinois Agricultural Experiment Station,
Bulletin No. 456. p. 545-71. June. Summarized in French in
Revue Horticole (1941) 113:195-97. [11 ref]
• Summary: Contents: Effect of soybeans on soil tilth:
Soybean land works well, soybean land erodes easily,
fall-plowed soybean land “runs together.” Effect on soil
productivity: Nitrogen additions depend on crop use
(comparisons with other crops, nitrogen excretions from
roots), soybeans draw heavily on minerals, soybeans affect
biological activity (microorganic population increased,
nitrate nitrogen higher the first year after soybeans, nitrifying
efficiency increased). Place of soybeans in the rotation:
Soybeans as a green-manure crop (response of succeeding
corn and wheat crops, soybeans an expensive green manure,
should be plowed under late in fall), winter grain desirable
after soybeans, wheat after soybeans may need fertilizer
(soybeans mature late for wheat seeding, soybean land
“loose” for wheat seedbed, available phosphorus likely to
be low, nitrogen not so likely to be a limiting factor, potash
may be a limiting factor), winter barley after soybeans,
spring-sown crops do well after soybeans. Summary and
conclusions. Literature cited. Address: Assoc. Chief in Soil
Biology, Univ. of Illinois.
3581. Williams, N.K.; Cannon, C.Y.; Espe, D.L. 1939. Two
methods of feeding soybean fat to cows and their effect
on milk and butterfat production and on the nature of the
butterfat. J. of Dairy Science 22(6):442-43. June.
• Summary: “In one of a series of experiments on soybean
feeding conducted at the Iowa station, two groups of cows
were used in a double reversal trial of four week periods.”
Soybeans were used in one of the rations. Address: Iowa
Agric. Exp. Station, Ames.
3582. York, H.A. 1939. Growing soybeans in the YazooMississippi Delta. Mississippi Agricultural Experiment
Station, Bulletin No. 331. p. 1-31. June.
• Summary: Contents: Introduction: Origin of the soybean,

soybeans in the United States, purpose of this bulletin. 1.
Soybean production: Methods of planting, culture, and
harvest: Preparation of the soybean, inoculation of soybeans,
method of planting, depth of seeding, rates of seeding,
dates of seeding. 2. Utilization of the soybean: Soybeans
with other crops, soybeans planted in corn, soybeans for
hay, soybeans for soil improvement, soybeans for pasture,
soybeans for grain, the soybean as a food. 3. Soybean
breeding. 4. Soybean varieties: Avoyelles, Biloxi, White
Biloxi, Chiquita, Delsta, Delnoshat, George Washington,
Haberlandt, Illini, Lexington, Laredo, Looney No. 2, Looney
No. 3, Mammoth Yellow, Mammoth Brown, Mamredo,
Mamloxi, Mamotan, Nanking, Norredo, Otootan, Peking,
Virginia, Wilson-Five. 5. Appendix: Northern v. southern
varieties, diseases, insects, pests, calcium arsenate injury.
Soybeans in hill sections of Mississippi.
Table 13, titled “Soybean varieties: Origin and
characteristics” (p. 30-31) lists 45 varieties, and for each
gives: Origin (introduction or selection, name of breeder,
state), year, flower color, [seed] coat color, plant type
(slender, erect, bushy or tips inclined to twine), height of
plant, and date of bloom. The varieties are: Avoyelles, Biloxi,
Charles, Chiquita, Clemson, Creole, Delnoshat, Delsta,
Delsta 51035, Delsta 51125, George Washington, Georgian,
Hayseed, Illini, Kingwa, Laredo, Looney No. 2, Looney No.
3, Mammoth Brown, Mammoth Yellow, Mamloxi, Mamloxi
Gray Pod, Mamloxi 5573, Mamloxi 5604, Mamotan,
Mamotan 51391, Mamredo, Mamredo 578, Mamredo 519,
Mamredo 535, Monetta, Nanking, Otootan, Palmetto, Pee
Dee, Peking, Tanloxi, Tanloxi Yellow, Tanner, Tokio, Tokio
Brown, Unknown, White Biloxi, Wilson, Yellow Biloxi.
Address: Agronomist, Delta Branch Exp. Station, Stoneville,
Mississippi.
3583. Burlison, W.L. 1939. Re: Suggestions for keeping
Soybean Laboratory in Urbana. Letter to H.P. Rusk,
[Director, Agricultural Experiment Station], Univ. of Illinois,
Urbana, July 6. 2 p. Typed, with signature on letterhead.
• Summary: “The other day we were talking about a
‘whispering campaign’ to remove the Soybean Laboratory
from Urbana to Peoria. You suggested that I might mention
some reasons for keeping it here. Some of these reasons
follow.
“Urbana is the center of the soybean region and from
that standpoint is the most logical location for the Soybean
Laboratory. The Illinois Agricultural Experiment Station
has gone to much trouble and inconvenience to provide
accommodations for the chemical and agronomic sections of
the Laboratory daring its early development.
“Excellent library and technical facilities are offered
at Urbana. A new power plant of adequate capacity is
being erected where steam and power will be available. An
excellent building site has been offered the Laboratory and
good housing is available to the staff.
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“Much space has been provided for the chemical section
of the Laboratory. Numerous physiological facilities have
been furnished, both greenhouse and laboratory. Facilities for
seed storing and conditioning have been furnished.
“The breeding program for development of improved
soybean varieties for industrial uses, carried on in close
cooperation with the Illinois Agricultural Experiment Station
on the fields of the Agronomy Farm is an important part
of the soybean program. This program can be carried on
more efficiently at Urbana where close cooperation is most
advantageous and economical.
“For most rapid progress close cooperation must be
maintained between the Laboratory and the Experiment
Station and between the agronomic and chemical sections
of the Laboratory. Separation of these closely related
activities would seriously impair the objectives for which the
Laboratory was originally established.
“Moving of the Laboratory from Urbana or association
of the Laboratory with any other agency would, without
doubt, seriously impair the close and sympathetic interest of
the soybean grower and processor in this development.
“It is important to emphasize that the more closely
associated different groups are in this project, the better coordinated the work is likely to be and I fear that if this work
is detached from the Agricultural Experiment Station, even
being taken over to Peoria, it will handicap both groups and
we will be gradually pulled apart despite all the efforts we
may make to avoid this.”
Note: Henry Perly Rusk was Dean of the Illinois College
of Agriculture (1939-1952) and Director of the Agricultural
Experiment Station (1932-1952).
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3584. Burlison, W.L. 1939. Re: Pencils made from soybean
products. Letter to J.C. Blair, [Dean, College of Agriculture,
Univ. of Illinois, Urbana], July 13. 1 p. Typed, with signature
on letterhead.
• Summary: “The other day when I was in your office I
agreed to send you one of the soybean protein-phenolic
plastic pencils.
“Governor Horner has always been interested in our
work, particularly the utilization of farm products by
industries. I take it you will want to write a little personal
letter to the Governor.
“The pencils are made of 37½ percent oil-free soybean
meal, 25 percent wood flour, and 37½ percent phenolic
resin. This mixture was developed and made into a molding
powder in the soybean laboratory. The soybean meal was
first hardened with formaldehyde, dried, and then mixed
with the other constituents [Footnote: In our own Soybean
Lab]. The mixture was worked on calender rolls, and then
powdered. The molding powder made in this way was used

in a commercial plant to make the pencils by the same
process used on the commercial plastics.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
3585. Blair, J.C. 1939. Re: Pencils made from soybean
products. Letter to Governor Henry Horner, Springfield,
Illinois, July 17. 1 p. Typed, without signature (carbon copy).
• Summary: “I know you have been interested in our
work here dealing with the utilization of farm products by
industries, and I take pleasure in sending you, under another
cover, one of the soy protein-phenolic plastic pencils which
was made in our soybean laboratory.
“The pencils are made of 37½ percent oil-free soybean
meal, 25 percent wood flour, and 37½ percent phenolic
resin. This mixture was developed and made into a molding
powder in the soybean laboratory. The soybean meal was
first hardened with formaldehyde, dried, and then mixed
with the other constituents. In our own soybean laboratory,
the mixture was worked on calender [sic] rolls, and then
powdered. The molding powder made in this way was used
in a commercial plant to make the pencils by the same
process used on the commercial plastics.
“I trust this pencil will be useful to you.
“Very truly yours,...”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Dean and
Director, Univ. of Illinois.
3586. Rusk, Henry P. 1939. Re: Soybean Laboratory. Letter
to W.L. Burlison, Head, Agronomy Dep., University of
Illinois, Urbana, July 18. 1 p. Typed, without signature
(carbon copy).
• Summary: “I had a long session with Mr. Trullinger and in
the course of our conversation I raised the question regarding
the soybean laboratory. I think we should have Hannah
or someone else make a study of the law establishing the
soybean laboratory and the one establishing the million
dollar laboratory in Peoria. Apparently there is a little
conflict and it appears very probable that those phases of
research dealing with direct application to commercial
uses, not necessarily discovering new commercial uses,
will have to be carried out in Peoria. I was advised by Mr.
Trullinger that the only thing which can be done legally is to
discontinue certain phases of the work here, or discontinue
work here entirely; but the laboratory cannot be transferred
to Peoria.”
Note 1. Mr. Trullinger was probably Robert W.
Trullinger, head of USDA’s Cooperative State Research
Service; later (1946-1955) he was head of USDA’s Office of
Experiment Stations.
Note 2. Hannah was H.W. Hannah, Asst. to the Dean,
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College of Agriculture. Univ. of Illinois.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: [Director, Agric.
Exp. Station, Univ. of Illinois, Urbana].
3587. Good Health (Battle Creek, Michigan). 1939. Green
soybeans growing in favor. 74(7):219. July. [1 ref]
• Summary: Originally the soybean varieties planted in the
United States “were best adapted for forage and for industrial
uses, but the Federal authorities have been distributing seed
for raising edible types. Tests of eighteen kinds of soybeans
have been made at the University of Illinois Agricultural
Experiment Station.” Through the cooperation of many
people, a large body of practical information has been
gathered.
“To cook the green beans, add a cup of boiling water and
three-quarters of a teaspoon of salt. Cover and cook for 10
minutes after boiling starts. Drain or season with butter or as
desired.
“The Vegetarian Messenger and Health Review reports
that the consumption of the soybean is increasing in Great
Britain; the importation amounted to 98,916 tons in 1937...
Germany, being highly scientific, has recognized very
clearly the qualities of this crop and imported 591,376 tons
in 1937... Russia has a soy institute in which the beans are
converted into milk and milk products.”
3588. Milner, R.T.; Rettger, T.L.; Sorensen, S.O.; Durkee,
M.M. 1939. Report of the Soybean Analysis Committee
1938-39. Oil and Soap 16(7):129-31. July.
• Summary: “The determination of oil content of soybeans is
probably the most important analysis made on this material.
The chief factors which may affect this determination are: (1)
solvent; (2) apparatus used. (3) grading of sample; and (4)
pretreatment of sample.
A graph with 6 curves shows percentage oil extracted vs.
time in hours. Address: Millner is chairman.
3589. Rusk, Henry P. 1939. Re: Soybean Laboratory. Letter
to H.W. Hannah, Asst. to the Dean, College of Agriculture,
University of Illinois, Urbana, Aug. 4. 1 p. Typed, with
signature on letterhead.
• Summary: “I am handing you herewith the following
documents:” Cites four 1939 letters, one confidential,
concerning the soybean laboratory (each has a complete
record in BIBLIO).
“I am also sending some confidential material which I
recently received from Julian Friant.
“I think it may be well for you to refresh your memory
regarding the legal authority for the establishment of the
soybean laboratory at Urbana. Dr. Burlison and I shall both
greatly appreciate any suggestions regarding procedure in the
light of the fact that practically everything that Mr. Johnson

predicted to Mr. Dies in his letter of June 23 has come to
pass and it seems to be a very definite effort on the part of
some people we thought were our friends to move all of the
soybean work to Peoria.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: [Director, Agric.
Exp. Station, Univ. of Illinois, Urbana].
3590. Johnson, E.F. 1939. Re: Soybean laboratory at
Urbana and Peoria. Letter to W.L. Burlison, Head, Dep.
of Agronomy, University of Illinois, Urbana, Aug. 7. 1 p.
Typed, without signature (carbon copy).
• Summary: “I have your letter of August 2 in which you
advise that indirectly you have learned that Dr. Markley has
been ordered to Washington [DC].
“My guess is that unless something drastic is done in
the way of building or housing, not only will the best men
in the soybean laboratory be moved to Peoria, but the entire
laboratory will be moved there in the not too distant future.
“However, I have washed my hands of any further
activity.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28.
Folder: Soybean Regional Research Lab. Address: Soybean
Department, Purina Mills, Ralston Purina Co., St. Louis.
Missouri.
3591. Washington Post. 1939. The federal diary. Aug. 11. p.
30.
• Summary: In column 3: “Joseph H. Shollenberger will
leave his job as senior agricultural economist with the
Agricultural Adjustment Administration, for the Northern
Regional Research Laboratory at Peoria, Illinois, where he
will head the commodity development division.”
3592. Beckel, A.C.; Sharp, A.G.; Milner, R.T. 1939.
Apparatus for determining moisture by the distillation
method. Industrial and Engineering Chemistry, Analytical
Edition 11(8):425-26. Aug. 15. [3 ref]
• Summary: An illustration shows the apparatus which
was found superior to those of the Bidwell-Sterling type
“because the removal of droplets of water forming on the
walls of the condenser is accomplished automatically and the
milky suspension forming in the receiver is eliminated by
automatic redistillation.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3593. Brother, G.L.; McKinney, L.L. 1939. Verwendung
von Sojabohnenprotein und Wirkung von Haertungsmitteln
[Protein plastics from soybean products: Action of hardening
or tanning agents on protein material (Abstract)]. Kunststoffe
29(8):227. Aug. [1 ref. Ger]
• Summary: A German-language summary of an English-
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language article with the same authors and title published
in Nov. 1938 in Industrial and Engineering Chemistry
30(11):1236-1240. Address: Illinois.
3594. Kunststoffe. 1939. Verwendung von Sojabohnenprotein
und Wirkung von Härtungsmittel [Protein plastics from
soybean products: Action of hardening or tanning agents on
protein material (Abstract)]. 29(8):227. Aug. [1 ref. Ger]
• Summary: A German-language summary of the following
English-language article: Brother, George H.; McKinney,
Leonard L. 1938. “Protein plastics from soybean products:
Action of hardening or tanning agents on protein material.”
Industrial and Engineering Chemistry 30(11):1236-1240.
Nov.
3595. Staley Journal (Decatur, Illinois). 1939. Yellow
soybeans bring top price from processors: four such varieties
suited to central section. Aug. p. 19-29.
• Summary: “Soybeans have a faculty of being able to grow
on nearly all types of soil, but best results are obtained on
mellow fertile loam, or sandy loam. In general, the soil
requirements are about the same as for corn, although
soybeans will make a more satisfactory growth than corn
on soils low in fertility, provided that inoculation is present.
If soybeans are properly inoculated they will build up the
nitrogen content of the soil. Due to the mellowing effect
which the soybean plant has on soil, experts do not advise
growing them on very hilly land unless the fields are terraced
to prevent washing.
“Another strong point in their favor is that soybeans will
stand drought much better than most commonly grown grain
crops. Yields will be much reduced under drought conditions,
but soybeans will come nearer giving a good account of
themselves than most other crops. One of the outstanding
features in growing soybeans is that they are immune to
chinch bugs.
“Prefer Yellow Beans: While there are almost endless
varieties of soybeans, processors prefer the yellow seeded
varieties and will pay higher prices for them. The reason
for this preference is that the yellow beans are of higher oil
content and lower oil refinery losses. Black and brown beans
make an unattractive meal which must usually be sold at a
discount.
“Three yellow varieties which are acceptable to all
processors are the Dunfield, Illini and Manchu. All three are
ideally suited for conditions in Ohio, Indiana and Illinois.
There are other good varieties but these three have stood the
test well over a period of many years. They are hardy, they
mature fairly rapidly, and over a period of time will show the
most satisfactory oil content. Any grower is playing safe by
planting any one of these three.
“Dunfield was introduced from Manchuria in 1913. The
plant is stout, erect and bushy flowers both purple and white.
It matures in 110 to 120 days with pods 2, 3 and 4 seeded.

The seeds are straw yellow with light brown hilum. There are
about 2750 seeds to the pound.
“Illini was developed by the Illinois Experiment Station.
The plants are stout erect and bushy and the flowers white. It
matures in 105 to 115 days. The pods are 2 to 3 seeded and
the seeds are straw yellow with brown hilum, It runs about
2750 seeds to the pound. This variety has the characteristic
of shedding leaves and foliage and retaining pods.
“Manchu was introduced from Manchuria in 1911. It has
the stout, erect and bushy plants which characterize the other
two varieties, and the flowers are both purple and white.
Beans mature in 110 to 120 days, and pods are 2, 3 and 4
seeded. The seeds are straw yellow with black or brown or
slate hilum. There are about 2400 seeds to the pound.
“The best results with soybeans are obtained on a well
prepared seed bed. In general the land should be prepared
as for corn, Soybeans, like corn, respond to any extra
preparation of the soil.
“Fall or early spring plowing permits disking and
harrowing the soil just before seeding and thus killing weeds
just starting in the surface soil. This preparation just before
planting is very important,
“Several different methods of planting soybeans have
been used. In the large soybean growing areas of Illinois, the
most popular method has simmered down to planting with an
ordinary grain drill. This is generally termed ‘Drilling Solid,’
The rest of the article is about the basics of soybean
cultivation: Planting. Cultivation. Harvesting. Grades. A two
page chart titled “Queen Soybean” shows the many ways in
which soybeans are used as a raw material by “the soybean
crushing industry.” Meal, flour, crude oil and about 50
products derived from them (incl. “soysauce”). How to sell
soybeans to Staley or country elevators.
Excellent half-page photos show: (1) Many yellow
soybeans. (2) “Ground for soybeans in big Illinois field is
broken with tractor-drawn plows.” (3) “The second process
in preparing the ground for the beans is disking. With the
aid of a tractor a great deal of ground is turned at once.” (4)
“Drilling beans is done in wholesale fashion in Illinois.” (5)
“Weeding soybeans is not such a back-breaking task when it
can be done in this fashion.” Shows a man seated on a tractor
with an umbrella over his head; the tractor is pulling a wide
weeder or rotary hoe.
(6) Three stages of soybeans growing up in the same
field–early summer, mid-summer, early fall. (7) Horses
standing by a thresher. (8) “Few farmers use this old method
of cutting and then stacking soybeans.” (9) “At its Decatur
plant the Staley company stores soybeans in this 3,000,000
bushel elevator, just east of the mill.” (10) A country
elevator. “Staley’s supply of beans comes from such country
elevators throughout Illinois. At harvest these elevators are
busy spots.” (11) “The modern way of harvesting beans with
a combine.”
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3596. William Morse (Photograph). 1939.
• Summary: This digital photo, dated 1930s, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
3597. Zeleny, Lawrence; Neustadt, M.H. 1939. Report on
refractometric determination of oil in seeds (soybeans). J. of
the Association of Official Agricultural Chemists 22(3):61018. Aug. [2 ref]
• Summary: The analysis is conducted on a mixture of
ground soybeans. Soybeans were found by this new method
to contain 19.12% oil vs. 19.16% by the petroleum-ether
extraction method.
Research shows that this new method is “fully as
accurate and reliable as the conventional petroleum-ether
extraction method, and has the advantage of being much
more rapid than any previously proposed acceptable method.
“The method was adopted by the Association as an
official method (final action) for the determination of oil in
flaxseed...”
Note: This is the earliest document seen (Oct. 2016) by
or about USDA’s Agricultural Marketing Service, which was
established on 7 July 1939. Address: Agricultural Marketing
Service, Washington, DC.

3598. Delwiche, E.T. 1939. Extending the soybean
belt northward. Proceedings of the American Soybean
Association p. 22-26. 19th annual meeting. Held 11-12
Sept. at Madison, Wisconsin.
• Summary: “The extension of soybean culture northward
in Wisconsin was started in 1906. At that time the author
was assigned the job of helping in the introduction of
suitable crops for the extreme northern part of the state,
the section bordering on Lake Superior. One of the
problems to meet was to find an annual legume crop
suitable for hay making, a crop that the new settler could
plant in the spring, and realize a crop of hay from it. It was
not hard to find such a crop for the heavy clay types of
soil, for on such land field peas supplied the supplement.
But, for the sandy belt,... the problem was not so easy.” A
long list of potential crops was compiled. “The first trial,
made in the summer of 1906, indicated very clearly that
of all these, soybeans gave the best indication of being
adapted as an annual hay.”
“Five years of work carried on continuously at the
Iron River Substation, some sixteen miles south of Lake
Superior, sufficed to work out the essential cultural
requirements of the soybean crop, and to give a good idea
of the kind of varieties suited.” Ito-san [Ito San] and Early
Black were found to make good hay.
“In 1909, some fifty selections were made with a view
to finding out the best adapted type. These were planted
at the Spooner Branch Station in 1910, some sixty miles
south of Iron River and in the heart of the sandy belt...
The strains selected out of Early Black produced well.”
The two best strains were No. 1 and No. 25. The pedigree
No. 1, because of its being a better seed producer, was finally
selected and is the strain now known as Wisconsin Black.”
As “early as 1913, four acres of Pedigree No. 1 (so-called
Wisconsin Early Black) were put in at the Ellis Junction
Station.”
“At this time cooperation was begun with the U.S.
Department of Agriculture, and seed was obtained from
W.J. Morse... In 1914, fifty new varieties were obtained
from the U.S.D.A. and added to the test at Spooner. Weather
conditions favored the ripening of most of these. Selection
work out of these strains of soybeans was begun at that time.
My records show that about that time centers for the culture
of this valuable crop were established in Burnett, Washburn,
Portage, and Marinette Counties. Prof. George M. Briggs,
who came as county agent in Burnett County, took up the
good cause and gave a strong impetus to the production of
soybeans in Burnett County, and won for himself an enviable
reputation in the rapid expansion of the crop.
“Varieties that showed evidence of value for the north
were Wisconsin Black, Black Eyebrow, and two strains of
the Mandarin soybean.” Wisconsin Early Black also survived
several years of cold weather. Other varieties mentioned:
Manchuria, Medium Green, and Mammoth Yellow.
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Note: This is the earliest document seen with the term
“soybean belt” in the title. Address: Wisconsin.
3599. Milner, R.T. 1939. Recent progress of the U.S.
Regional Soybean Industrial Products Laboratory.
Proceedings of the American Soybean Association p. 5660. 19th annual meeting. Held 11-12 Sept. at Madison,
Wisconsin.
• Summary: “At the last meeting of the American Soybean
Association, a progress report was made on the status of a
number of projects of the U.S. Regional Soybean Industrial
Products Laboratory, especially those projects which deal
primarily with the utilization of soybean oil in the drying oil
industry and soybean protein in the experimental production
of plastics. Since that time progress has continued to be
made which, in view of the nature and difficulties of the
problems, may be considered gratifying even though it may
not be said to be spectacular. Mention will be made later
of the more important results of these investigations, but
I should like to devote a few minutes to a brief discussion
of the equipment and facilities of the laboratory as they are
constituted at present.
“The greater part of the equipment which was
considered most essential for immediate work on the various
research projects under investigation has been installed and
is currently in operation. The pilot plant solvent extractor
(slide), which has not been operated heretofore for lack of
personnel, is now in operation, and to date has been used
principally for the extraction of wax and oil from soybean
hulls and the recovery of oil from the press cake produced
during winterization of soybean oil. Studies are under
way which are intended to throw light on the nature and
composition of both of these products. Investigations are also
under way on the factors influencing the rate of extraction
of oil from the beans by various solvents and on the effects
of variations in these factors on the quality of the oil
produced. The forced draft drying chamber (slide) has been
equipped for the maintenance and accurate measurement of
any predetermined humidity at any temperature up to 340
degrees F. This equipment is being used to determine the
equilibrium moisture content of soybeans, and their drying
rates at all humidities in the temperature ranges encountered
in commercial processing practice.
“An improved type of molecular still (slide) has
recently been installed which has, not only a higher total
capacity, but also a higher over-all efficiency than the one
previously used in the fractional distillation of soybean oil.
A laboratory-size paint mill (slide) for use in the preparation
of paints and enamels has been installed, and the capacity of
the Sanderson drying time meter (slide) has been increased
from 6 to 12 units. A pilot plant varnish and synthetic resin
kettle (slide) has just been installed and will be placed in
operation in the near future. The kettle is electrically heated,
and is equipped for operating under atmospheric and up

to 60 pounds pressure per square inch, for working under
inert gases such as carbon dioxide and nitrogen, and for
work in vacue [sic, vacuo?]. The most recent additions to
the equipment of the laboratory have been a Littrow type
spectrophotometer and Hilger microphotometer for use in the
quantitative determination of trace-elements in the nutrient
solutions used for culturing soybeans and in their distribution
in various organs of the soybean plant. A small constant
temperature room is being remodelled for the installation
of this apparatus and the necessary accessory photographic
equipment.
“Equipment has been assembled (slide) for the
investigation of the fundamental protein-water relationship,
which is of extreme importance in any work with soybean
meal. A cataphoresis cell (slide) has been designed and built
to enable the study of the effect of electrical charges on
the protein particles under different physical and chemical
conditions. A slit-ultra microscope (slide) will materially
assist in investigations along this line by making possible the
direct observation of particles of colloidal dimension. Testing
equipment (slide) has been installed to compare the impact
and flexing resistance of soybean plastic materials with that
of plastic materials already commercially established.
“The engineering section of the laboratory has semiplant scale equipment for processing soybeans by either the
expeller or the solvent extraction method. Expeller crushing
is done in a half-size super-duo machine (slide) which is
connected to a small rotary drier into which soybeans that
have been ground to the proper fineness in a small roller mill
are fed. It has been gratifying to observe that operation of
this expeller, in spite of its small size, has been found to be
practically identical with that of larger machines and that the
products are likewise indistinguishable from commerciallypressed oil and meal.
“Space limitations have prevented the installation of
pilot plant continuous solvent extraction apparatus, but a
batch extractor (slide) having a capacity of one bushel of
beans has been installed...”
“On the basis of the exposure records up to the present
time, it may be concluded that soybean oil is as durable as
tung, perilla, or linseed oils when cooking with rosin ester
or Bakelite 254 resin to form varnishes in which the only
variable is the type of oil.”
A considerable amount of experimental work has been
carried out on the problem of “reversion” of soybean oil.
“The most important development to date in the soybean
protein investigations has been the production of a protein
solution containing formaldehyde. When this solution dries,
the soybean protein which is deposited is formaldehydehardened protein, and it is in the most water-resistant state
attainable. This protein solution is being used commercially
by a paper factory to size glassine paper and by a leather
tannery to finish leather; in both cases producing effects
superior to those produced by regular sizes or finishes...
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“The soybean-phenolic plastic has been further
developed, so there is a good possibility that it may find a
place in the plastics field. It is about as strong as regular
molding Bakelite; almost as water resistant, about 2%
absorption in 24 hours; and costs about the same as the
cheapest Bakelite.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3600. Morse, W.J. 1939. Soybeans–The world around.
Proceedings of the American Soybean Association p. 3944. 19th annual meeting. Held 11-12 Sept. at Madison,
Wisconsin.
• Summary: Contents: Introduction. Asia: China,
Manchoukuo [Manchuria], Chosen (Korea), Japan,
Netherlands Indies [Indonesia], Philippine Islands. Europe.
Rumania. North and South America. Africa. Australia.
In Europe, production is presently “confined largely to
European Russia, Bulgaria, Yugoslavia, Czechoslovakia, and
Rumania. In Europe as a whole, slightly more than 3 million
bushels of seed were produced in 1938, 80 per cent of which
was produced in Bulgaria, Rumania, and Yugoslavia. The
largest increase has been in Rumania, due chiefly to the fact
that Germany, by guaranteeing purchases, has given a certain
stability to cultivation... Russian scientists have for the past
several years carried on extensive experiments with the
soybean. At the present time the principal areas of cultivation
are the Ukraine and certain regions in northern Caucasus.
“Previous to the World War, Europe absorbed about
50 per cent of the exports of soybeans from Asiatic
countries, the largest of the imports being taken by the
United Kingdom, with Denmark and the Netherlands taking
the remainder. In the post-war period [after World War I]
important changes took place, Germany taking first place as
an importer and other nations entering into the international
trade in the bean and its products. At present Germany still
holds first place as an importer of soybeans, followed by
Denmark, England, Sweden, and the Netherlands. Among
other countries that have increased their imports are France,
Norway, Latvia, and Italy...
In South America, soybeans are at the experimental
stage. “Successful results have been obtained in Cuba,
Argentina, Brazil, Chile, and in some parts of Mexico.”
“Africa: Extensive experiments have been conducted
with the soybean in various parts of Africa for many years
but as yet it is an unfamiliar crop to the majority of African
farmers. It has been successfully cultivated in the upland,
midland, and coast districts of Natal and throughout Gambia,
Sierra Leone, Nigeria, and the Gold Coast Colony. In the
cotton and corn growing districts of Belgian Congo the
soybean has been grown successfully for forage and food
purposes. Results in all cases, however, indicate that more
and better varieties, and improved methods of culture and
harvesting are essential before the soybean becomes a factor
of much economic importance in African agriculture. The

crop is advised more as a crop for domestic use than the
European market. It is of interest to note that in 1938 nearly
4 million pounds of soybean meal were used in native rations
in the mine compounds of South Africa.
“Australia: Successful results have been obtained with
a few American varieties in Victoria and Queensland, but
thus far efforts to establish the soybean as a commercial
crop have been disappointing. At the present time, however,
more extensive tests are being conducted to obtain adapted
varieties in order to produce beans on a commercial scale.”
A table (p. 43) gives “Acreage, production, and imports
of soybeans by countries (Compiled from official sources),”
based largely on 1938 statistics. The countries are: Austria,
Belgo-Luxembourg [Belgium], British Malaya, Bulgaria,
Canada, China, Chosen (Korea), Czechoslovakia, Denmark,
Estonia, France, Germany, Hongkong, Italy, Japan,
Kwantung, Latvia, Manchoukuo, Netherlands, Netherlands
Indies, Norway, Poland-Danzig, Rumania, Sweden, Taiwan
(Formosa), United Kingdom, United States, U.S.S.R.
(Russia), Yugoslavia.
Leading soybean producers are: China 217,192,000
bushels (1936), Manchoukuo 170,269,000 bushels, United
States 57,665,000 bushels, Chosen 18,480,000 bushels,
Japan 13,473,000 bushels (1937), Netherlands Indies
9,873,000 bushels (production minus seed for planting),
U.S.S.R. 2,502,000 bushels, Rumania 1,804,000 bushels.
Leading soybean importers include: Germany
28,766,356 bushels (the world’s largest soybean importer),
Japan 27,796,787 bushels (#2 worldwide), Estonia 195,475
bushels, Latvia 86,347 bushels, and Poland-Danzig
19,106 bushels. Address: USDA Bureau of Plant Industry,
Washington, DC.
3601. Morse, W.J.; Beeson, K.E.; Wing, D.G. 1939.
Resolutions. Officers. Proceedings of the American Soybean
Association p. 3.
• Summary: “The following resolutions were presented
to and passed by the American Soybean Association at its
twenty-first Annual Convention held at the University of
Wisconsin, Madison, Wisconsin, September 11 and 12, 1939.
1. Appreciation is “extended to the Univ. of Wisconsin,
Professor G.M. Briggs, and all others who assisted in making
this annual meeting such a pleasant and educational affair.
“2. Approval and appreciation of the efforts of the
legislative committee of the Association in cooperation with
the Domestic Fats Conference to protect and further the
production of domestic fats and oils until such production
reaches our domestic requirements.
“3. The development and use of vegetable soybeans
has been given real impetus by the excellent research
publications of the University of Illinois and by the
pioneering work in processing and merchandising the green
vegetable soybeans by Wisconsin canning companies.
Similar activity in the field of human food products by many
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industries constitute a development that is much appreciated.
“4. The continuing interest of the Pennsylvania Railroad,
expressed by the activity of its agricultural agent, Mr.
Russell G. East, in again circulating its soybean exhibit in
cooperation with the American Soybean Association, is
deeply appreciated.
“5. Appreciation of the efforts of the United States
Regional Soybean Industrial Products Laboratory, extension
workers, commercial laboratories, National Chemurgic
Council, state experiment stations, and agricultural colleges
toward the development of various phases of the American
soybean industry.
“6. The financial support of a sympathetic industry
which makes possible the annual proceedings of the
Association is gratefully acknowledged.
“7. The financing of the activities of the Association on
behalf of soybean producers can only be met by an equitably
distributed cost to all soybean producers. The directors and
officers of the Association are hereby given authority to
consider plans for the collection of .1 cent per bushel on all
soybeans processed, and to carry out such plans as may be
entered into to make such collection possible.
“Officers for the year 1939-40 are: President–G.C.
McIlroy, Irwin, Ohio. Vice-President–J.W. Hartz, Stuttgart,
Arkansas. Secretary-Treasurer–J.B. Edmondson, Clayton,
Indiana.” Address: 1. Chairman [American Soybean Assoc.].
3602. Parker, M.W.; Borthwick, H.A. 1939. Effect of
variation in temperature during photoperiodic induction upon
initiation of flower primordia in Biloxi soy bean. Botanical
Gazette 101(1):145-67. Sept. (Chem. Abst. 33:9371). [13 ref]
• Summary: “Introduction: Photoperiodic induction in
Biloxi and other varieties of soybean is influenced greatly
by factors other than photoperiod. Age of plant at the time
of treatment (Borthwick & Parker 1938), intensity of light
during treatment (Borthwick & Parker 1938), and variety of
soybean used, have been shown to contribute to variations in
the results obtained.
“Many studies dealing with the influence of temperature
upon flowering in various kinds of plants have shown
that this factor, operating alone or in conjunction with
photoperiod, may exert a tremendous influence upon the time
and extent of flowering. But few, if any, of these studies have
been directed specifically at the interrelation of temperature
and photoperiod during photoperiodic induction.”
“Summary: 1. Biloxi soybeans were grown in the
greenhouse for four to five weeks and transferred to a series
of control rooms where various combinations of temperature
during the photoperiod and the dark period were applied for
five days. Photoperiods of both 8 and 16 hours were used.
“2. The effect of these various temperatures on the
initiation of flower primordia has been determined.
“3. Initiation of flower primordia was influenced to a
much greater extent by variation in temperature during the

dark period than by variation during the photoperiod.
“4. When the temperature during the photoperiod was
constant, a 55ºC temperature during the dark period limited
the amount of initiation that occurred. At 65ºC initiation was
much more extensive. This rise of 10º in temperature during
the dark period produced a greater difference in initiation
than any other temperature variation of the same amount...”
Address: 1. Physiologist; 2. Morphologist. Both: U.S.
Horticultural Station, Beltsville, Maryland.
3603. Parsons, Helen T.; Marlatt, Abby L.; Briggs, George
M. 1939. The effect of cooking on the proteins of edible
soybeans. Proceedings of the American Soybean Association
p. 51-53. 19th annual meeting. Held 11-12 Sept. at Madison,
Wisconsin.
• Summary: Prof. Mendel and associates at Yale found that
“cooking causes a striking improvement in the nutritive
value of soy beans; and the amount of benefit produced is
roughly proportional to the degree and length of heating
applied. No exact agreement was reached among the various
investigators as to the temperature necessary to produce the
maximum protein value in soy beans...
“This raised a dietary problem; edible soy beans picked
at the green immature stage need very little cooking to make
them palatable. Would 5 to 15 minutes of boiling really
satisfactorily increase their nutritive quality, in view of the
results described above? Tests made by the Department
of Home Economics on green soy beans harvested from
experimental plots at the Wisconsin Experiment Station
showed that 15 minutes of boiling produced improvement in
the protein values comparable to that produced in field soy
beans by autoclaving for an hour and a half at 17 pounds
pressure. The question then arose as to whether immature
garden soy beans might need less heat to improve their
proteins than mature field varieties.” It was found that long
autoclaving actually decreased the nutritive value of soy
beans–but the cause for this decrease is not clear.
Note 1. This is the earliest English-language document
seen (June 2009) that uses the term “garden soy beans” or
“immature garden soy beans” to refer to green vegetable
soybeans.
Roasted salted soy beans recently put on the market
have met with instantaneous favor with the American public.
They are soaked for 4-5 hours then fried in deep fat until
crisp.
The author obtained a clear transparent noodle or
spaghetti made in China, supposedly with soybeans (perhaps
soy flour) and without eggs. “To our surprise, the protein of
the noodle, well supplemented by other food essentials than
protein, failed to promote any growth whatsoever in rats,
whether fed raw, boiled, or autoclaved.” A small amount of
egg white, however, supplemented it excellently.
Note 2. This is the earliest document seen (Dec. 2012)
concerning oil-roasted (deep-fried) soynuts that are sold
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commercially. Address: 1-2. Dep. of Home Economics; 3.
Dep. of Agronomy. All: Univ. of Wisconsin, Madison.
3604. Norris, Hoke. 1939. Tuesday to be 50th anniversary
for N.C. State and Prof. Williams: Department head was one
of 72 first students; first football captain. News and Observer
(Raleigh, North Carolina). Oct. 1.
• Summary: “A school and a man will observe an
anniversary together here Tuesday.
“The school is N.C. State College, which will celebrate
its opening 50 years ago.
“The man is Prof. Charles Burgess Williams, 68-yearold head of the agronomy department, who enrolled at State
on its first day, October 3, 1889, and has been connected with
the college, as student and then as professors, ever since.
“So could you blame him if, during the anniversary day
speeches, his mind goes back half a century and recalls a
little one-building school called the North Carolina College
of Agriculture and Mechanical Arts?
“He may remember that the campus covered only 15
acres and then was about a mile from the end of a trolley
line (a pair of mules pulled a car out Hillsboro Street to
St. Mary’s School and during bad weather students and
professors alike were marooned by impassible roads to
“uptown” Raleigh).
“72 Students at First: He may recall, too, that there were
only six professors, including Alexander Q. Holladay; that
only 72 students, all freshmen, registered for the first year;
that he and 18 others finished as the first graduating class
four years later; that he was captain of the school’s first
football team, played five years (there were no eligibility
rules to bother athletes then) and spent many an hour
clearing a playing of rocks; and that all the students worked
in a small garden which served the double purpose of
supplying food and giving the agriculture students practical
training.
“If he looks around him in Pullen Hall, while former
Governor O. Max Gardner and others speak on Anniversary
Day, he will be able to see a faculty grown to more than
250 and if he looks out windows of the old auditorium he
can see the 250-acre campus with its $7,000,000 plant of 89
buildings: and some of the 2,350 students registered [?] at
the school.
“He can recall, too, a career touching on almost all
phases of agriculture.
“Studied at Hopkins: Born in Shiloh, Camden County,
December 23, 1871, he obtained his bachelor’s degree
in agriculture and chemistry in 1893 and in 1896 got his
master’s at State. He studied at Johns Hopkins in 1896-97.
“He was assistant chemist of the North Carolina
Experiment Station and the Experiment Station of the State
Department of Agriculture 1893-1906. He directed the N.C.
Experiment Station from 1907 to 1912 and was dean of
agriculture at the college from 1917 to 1924. Since 1926 he

has been head of the department of agronomy.
“Among his extra-curricular activities have been
chairmanships of a tobacco research committee in 1920
and of a committee which toured Europe in 1928 to report
on European agriculture. He was in charge of the State soil
survey in 1915.
“Now after50 years of studying agriculture’s problems,
Dr. Williams thinks the farmer should as far as possible
conduct his business so that he will have to buy as little as
possible.
“’If a farmer produces tobacco,’ he said, ‘there is no
reason he shouldn’t have a garden so that his family can have
vegetables almost throughout the year. But our prosperity is
tied up with cotton and tobacco. If tobacco sells low, you see
bad times in Eastern North Carolina and all lines of business
are affected.’”
A large photo shows Prof. Williams standing next
to a laboratory bench, The caption: “Professor Charles
Burgess Williams, 68, head of the State College agronomy
department, is shown in his laboratory at the College. He
entered there as a freshman October 3, 1839, and has been
connected with the institution ever since, either as a student
or as a teacher.” Address: North Carolina.
3605. Journal-Transcript (Peoria, Illinois). 1939. Movie
cameramen will take scenes of interest here. Oct. 18.
• Summary: “Paramount cameramen will come to Peoria
today to takes scenes of local interest which will be seen on
the Madison screen starting next Tuesday.” The newsreel will
feature the “new government laboratory cornerstone laying
ceremony with Henry A. Wallace, secretary of agriculture, as
chief speaker” at about 11 o’clock.
3606. J. of Commerce (New York City). 1939. Use of byproducts is seen by Wallace. Oct. 19.
• Summary: “Peoria, Illinois, Oct. 18 (UP).–Secretary of
Agriculture Henry A. Wallace today envisioned widespread
commercial use of motor fuel from corn, plastics from wheat
and newsprint from straw.
“He was principal speaker at the ceremony officially
inaugurating construction of the northern regional United
States research laboratory, one of four being built by the
Agriculture Department.
“’These are really small commercial plants,’ Mr. Wallace
said. ‘They will provide the much-needed bridge in the gap
between test tube, agriculture and commercial production.
“’They permit actual tests of the commercial values
of by-products of principal farm commodities for the first
time.’”
3607. Peoria Star (Illinois). 1939. We build a farm
laboratory. Oct. 19.
• Summary: Yesterday Henry Wallace [U.S. Secretary of
Agriculture] and many celebrities were at the cornerstone
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laying ceremony at the site of the new federal farm
laboratory on North University Street in Peoria. USDA
scientists have learned how to transform ears of corn into
a “sparkling crystal plastic.” Here was tangible, practical
evidence of the “worthwhile work of finding new uses for
farm produce, hitherto thrown away as waste.” The purpose
of the lab, which will be paid for by tax-payers’ money, is to
“aid the farmer in reducing the terrific farm surpluses” which
have hurt farmers for many years. “Without any technical
knowledge of the scientist or laboratory worker, we would
weigh the farm laboratory idea as one of the New Deal’s
worthwhile measures.”
3608. Kiesselbach, T.A.; Lyness, W.E. 1939. Soybeans
in Nebraska. Nebraska Agricultural Experiment Station,
Bulletin No. 322. 18 p. Oct. Also in Plant Science Literature
10(23):25 (1939). [11 ref]
• Summary: Contents: Description. History and economic
importance. Utilization. Adaptation in Nebraska. Yields in
other corn belt states. Place in rotation. Varieties. Seedbed
preparation. Seed inoculation. Manner of planting. Time of
planting. Rate of planting. Tillage. Harvest. Threshing and
storage. Market price. Time schedule of field operations.
Address: Dep. of Agronomy, Lincoln.
3609. Mumford, H.W. 1939. A year’s progress in solving
farm problems of Illinois. Illinois Agricultural Experiment
Station, Annual Report 50:1-351. For the year ended June 30,
1937.
• Summary: This report marks half a century of work by this
outstanding experiment station, whose annual reports are
now perhaps the best in the USA. The five main (and noble)
goals of this station are outlined by Mumford on pages 5-6.
Soybeans are discussed in the following sections and
pages: Soils and crop investigations: Soybean management
affects balance of nutrients in the soil (p. 32-35; Depletion
of basic nutrients is strongly affected by whether the
soybeans are plowed under as a green manure at maturity,
or harvested as hay at the full bloom or full pod stage, or
harvested for seed at maturity by the binder method or
the combine method. Nutrients examined are dry matter,
nitrogen, phosphorus, potassium, calcium, and magnesium.
If depleted nutrients are not returned to the soil, it will
gradually be depleted). Four recommendations set up for
handling [cultivating] soybean crop (p. 49). Better varieties
a key to future soybean development (p. 49-50; A bar chart
shows Illinois acreages for hay, beans, and total from 1927
to 1936. In 1925 bean acreage first permanently passed hay
acreage). Further improvement in soybean crop sought thru
breeding (p. 51-52; Discusses an “extension of the soybean
chromosome map” and “gene linkage”). Careless handling
may make legume inoculants worthless (p. 53-54). Recovery
of soybeans from hail injury is measured (p. 86-87).
Livestock investigations: Old- and new-process

soybean oilmeal compared as feed (p. 88; New process is
solvent extracted. Calves find old-process meal slightly
more palatable. “From the present evidence cattle feeders
are justified in choosing between new- and old-process
soybean meals on the basis of price, since there appears
to be no significant difference in their feeding value. The
guaranteed protein content usually favors new-process meal.
Chemical analyses of the meals used disclosed no significant
difference in amount of protein present”). Corn substitutes
recommended only during corn scarcity (p. 89-91; Soybean
oilmeal is much better than cottonseed meal; dried brewers’
grains and oats give less gain). Labor saving is principal
gain in use of pasture for calves (p. 91-93). Nutritive value
of soybean proteins improved by heating (p. 93-95, by H.H.
Mitchell and Jessie R. Beadles; Heating soybeans at the
proper temperature for the proper time affects the amino
acids and raises the coefficient of digestibility and the
biological value of the protein. “The amino acid limiting the
value of the protein of the heated [or raw] bean is cystin”
[cystine]. Tests on 10 growing rats, based on nitrogen
balance studies, were confirmed in two ways. “Cystin added
to the cooked soybeans increased the growth promoting
value of the protein markedly).
Different varieties of soybeans differ in quality of
protein (p. 95-97). “In 1932 this station (Mitchell and
Smuts) was the first to demonstrate that soybean proteins are
deficient in the sulfur-containing amino acid cystin, a fact
that was later confirmed in other institutions.” The cystin
content is the main determinant of the “nutritive value of the
proteins of soybeans...” Table 18 shows this clearly.
Dairy investigations: Further tests show hybrid corn
valuable for silage (p. 155-56; “Soybeans ensiled alone
usually produce a bad-smelling, unpalatable silage which
does not keep well. The addition of molasses improves
the quality, but not very much). Delayed harvest increases
feeding value of soybean hay (p. 158-60; “By delaying the
harvesting of soybean hay until the seed is developed to half
its full size or more, much larger yields of hay are obtained
and the feeding value of a ton of hay is higher than that of
hay cut at an earlier stage.” Tables show: {1} Characteristics
and yields of soybean hay from different cuttings. {2}
Feeding value of soybean hay cut at different stages).
Entomology investigations: Special formula needed for
grasshopper bait in soybeans (p. 168).
Agricultural economic investigations: Farm costs
show less manpower now used for crops (p. 206-08; “For
a considerable time after the introduction of soybeans into
Illinois, there was a very general feeling that the cost of
growing the crop was so high that there was no profit in it,
except for seed purposes.” Since 1930 that has changed, and:
“Since 1932 soybeans have been one of the most profitable
crops in east-central Illinois”). Smaller combines coming
into wider use in Illinois (p. 208-09; The 5- and 8-foot cuts
are the most popular of the smaller sizes; the 12 foot cut is
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the most popular of the larger sizes).
Agricultural engineering investigations: Small combines
have relatively more threshing capacity (p. 246-47; These
small combines cut strips 5 and 6 feet wide). Best power
and machines for soybean production studied (p. 247; “In
preparing the seedbed, the farmers used three distinct types
of plows, including the moldboard, the pulverator, and the
Wheatland disk plow. Some of the soybeans were drilled
solid and cultivated with a harrow and with a rotary hoe.
Others were drilled in rows, and a bean cultivator was used
where weed conditions made it advisable.” Labor, power
and machinery make up 35-40% of the total cost of soybean
production). Fuel gas from ground soybeans not feasible (p.
252-55; This gas is produced by fermentation).
Home economics investigations: Frozen soybeans now
bid for place among winter vegetables (p. 310-13; With the
advent of frozen fresh vegetables on the retail market, green
soybeans may become popular among winter vegetables).
Address: Dean and Director of the Station, Urbana, Illinois.
3610. Smith, Allan K.; Circle, Sidney J. 1939. Soybean
protein: Precipitation from water and alkaline dispersions
by acids and by electrodialysis. Industrial and Engineering
Chemistry 31(10):1284-88. Oct. [24 ref]
• Summary: Electrodialysis through parchment paper offers
no advantages over acid precipitation. Tannic acid may be
used to recover protein not precipitated by sulfuric acid.
Fig. 1 is a U-shaped graph showing precipitation of soybean
protein from water and alkaline dispersions.
Note: This is the earliest document seen (March 2002)
concerning use of a membrane technology (electrodialysis)
in connection with soy. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3611. Benemerito, B.N. 1939. If you want bean sprouts...
For the market or for family consumption, follow the steps
outlined in this article. Agricultural-Industrial Monthly
(Manila) 7(2):23-24. Nov.
• Summary: “Considered as a green vegetable, the bean
sprout has high nutritive value and is one of the cheapest,
easiest and quickest vegetables to grow. It is called patubon
mongo in Tagalog, but the Chinese call the bean sprout ñga
ts’oi [nga ts’oi] while the Fukien Chinese or the Fukienese
name it tau ke. The Chinese eat this vegetable cooked with a
little meat almost daily. Cheap and nutritious, the bean sprout
should be grown and used extensively by the Filipinos.”
Two types of beans are used in the production of most
bean sprouts, namely the soybean “and mongo (Phaseolus
aureus Rob).” Describes how to make soybean sprouts or
mung bean sprouts on a commercial or home scale. Address:
Agronomy Section, Bureau of Plant Industry.
3612. Morse, W.J.; Cartter, J.L. 1939. Soybeans: Culture and
varieties. Farmers’ Bulletin (USDA) No. 1520 (Revised ed.).

39 p. Nov. Revision of April 1927 edition, further revised in
1949.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Soil preferences, Varieties
(classified by length of growing season into 7 groups,
and divided within each group into “Seed, forage, green
vegetable, and dry edible” types). Description of varieties
(describes 125 varieties). Preparation of the seedbed.
Fertilizers and lime. Inoculation. Time of seeding. Methods
of seeding. Rate of seeding. Depth of seeding. Cultivation.
Soybeans in rotations. Soybeans in mixtures. Soybeans
drilled in small grains. Cost of production. Insect enemies of
soybeans. Soybean diseases. Other enemies of soybeans.
“History: Ancient Chinese literature reveals that the
soybean was extensively cultivated and highly valued as
a food centuries before written records were kept. The
first record of the plant is contained in a materia medica
describing the plants of China, written by Emperor Sheng
Nung in 2838 B.C. Methods of culture, varieties for different
purposes, and numerous uses are repeatedly mentioned in
later records, indicating the soybean to be of very ancient
cultivation and perhaps one of the oldest crops grown by
man. It was considered the most important cultivated legume
and one of the five sacred grains essential to the existence
of Chinese civilization. Soybean seed was sown yearly with
great ceremony by the emperors of China, and poets through
the ages have extolled the virtues of the plant in its services
to humanity.
“The soybean was first made known to Europeans by
Engelbert Kaempfer, a German botanist, who spent 2 years,
1691-92, in Japan. Seed sent by Chinese missionaries was
planted as early as 1740 in botanic gardens in France...”
“Distribution and production: The soybean is grown
to a greater extent in Manchuria than in any other country
in the world. It occupies about 25 percent of the total
cultivated area and is relied upon by the Manchurian farmer
as a cash crop. China, Japan, and Chosen [Korea] are large
producers and the soybean is cultivated more or less also
in the Philippines, Siam, Cochin China, Netherland India
[later Indonesia], and India. In other parts of the world,
particularly Germany, England, Soviet Union, France,
Italy, Czechoslovakia, Rumania, Mexico, Argentina, Cuba,
Canada, New South Wales, New Zealand, Algeria, Egypt,
British East Africa, South Africa, and Spain, various degrees
of success have been obtained.”
The section on diseases discusses the following: Purple
spot of seeds, bacterial blight, bacterial pustule, mosaic, wilt,
brown spot, sunburn or aphid injury, downy mildew, pod and
stem blight, anthracnose, sclerotial stem rot, frog-eye spots,
and Pythium root rot.
A table (p. 6-7) shows different varieties of soybeans
recommended for four different uses (seed, forage, green
vegetable, or dry edible), classified by the length of the
growing season. Green vegetable–Very early (100 days or
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less): Agate, Sioux. Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days): Fuji,
Hakote, Hiro, Hokkaido, Jogun, Kura, Osaya, Sato, Shiro,
Sousei, Suru, Toku, Willomi. Medium (121 to 130 days):
Chame, Funk Delicious, Imperial. Medium late (131 to 140
days): Aoda, Hahto, Higan, Rokusun. Late (141 to 160 days):
Nanda.
Dry edible–Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days):
Hokkaido, Jogun, Osaya, Sousei, Suru, Toku, Willomi.
Medium (121 to 130 days): Funk Delicious, Imperial.
Medium late (131 to 140 days): Easycook*, Haberlandt*,
Higan, Rokusun, Tokyo*. Late (141 to 160 days): Nanda.
Note: All dry edible varieties except three (Easycook,
Haberlandt, and Tokyo–which are followed by an asterisk
(*)) are also included in the green vegetable group. But many
in the green vegetable group are not included in the dry
edible group.
Detailed descriptions of the following 125 varieties
are given (p. 7-17): Agate, A.K., Aksarben, Aoda, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Beauty (same
as Ebony), Black Eyebrow, Cayuga, Chame, Charlee,
Chernie, Chestnut, Chiquita, Chusei, Clemson, Columbia,
Creole, Delnoshat, Delsta, Dixie, Dunfield, Early Green
(same as Medium Green), Early Virginia Brown (same as
Virginia), Early Wilson (same as Wilson), Early Wisconsin
Black (same as Wisconsin Black), Early Yellow (same as
Ito San), Easycook, Ebony, Elton, Fuji, Funk Delicious,
George Washington, Georgian, Goku, Guelph (same as
Medium Green), Habaro, Haberlandt, Hahto, Hakote,
Harbinsoy, Hayseed, Herman, Higan, Hiro, Hokkaido,
Hollybrook, Hongkong, Hoosier, Hurrelbrink, Illini,
Ilsoy, Imperial, Indiana Hollybrook (same as Midwest),
Ito San, Jogun, Kanro, Kingwa, Kura, Laredo, Large
Brown (same as Mammoth Brown), Large Yellow (same
as Mammoth Yellow), Late Yellow (same as Mammoth
Yellow), Lexington, Macoupin, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Early Green (same as Medium
Green), Medium Early Yellow (same as Ito San), Medium
Green, Medium Yellow (same as Midwest), Midwest,
Minsoy, Missoy, Monetta, Morse, Mukden, Nanda, Nanking,
Norredo, Northern Hollybrook (same as Midwest), Ogemaw,
Old Dominion, Oloxi (formerly Coker’s Black Beauty),
Osaya, Otootan, Ozark, Palmetto, Pee Dee (Coker’s 31-15),
Peking, Pine Dell Perfection, Pinpu, Richland, Rokusun,
Sato, Scioto, Shiro, Sioux, Sooty, Sousei, Southern Green,
Southern Prolific, Soysota, Suru, Tarheel Black, Toku,
Tokyo, Virginia (selection {19186-D} from the Morse
variety at Arlington Experiment Farm in 1907), Waseda,
Wea, White Biloxi, Willomi, Wilson, Wilson-Five, Wisconsin
Black, Woods’ Yellow, Yelredo (a nonshattering selection,
Coker’s 319), Yokoten. Address: 1. Senior Agronomist; 2.
Assoc. Agronomist, Div. of Forage Crops and Diseases;

Both: USDA Bureau of Plant Industry, Washington, DC.
3613. Booher, Lela E.; Hartzler, Eva R. 1939. The vitamin
B-1 content of foods in terms of crystalline thiamin. USDA
Technical Bulletin No. 707. 20 p. Dec. [29 ref]
• Summary: “The vitamin B complex may be separated
into vitamin B-1 (The antineuritic or antiberiberi vitamin),
and the vitamin B-2 complex. In the vitamin B-2 complex,
riboflavin, nicotinic acid, vitamin B-6, and pantothenic
acid are clearly differentiated, both with regard to chemical
properties and to specific physiological functions. Recent
researches indicate that other factors of the vitamin B
complex will be clearly differentiated in the near future.”
Page 12 notes under “Soybeans” that “Fresh green beans
[were] obtained from the Arlington Experiment Farm three
times each week during August and September. Several
varieties were included. The beans were shelled and the
whole seeds finely chopped for sampling. The whole dried
soybeans were finely ground before feeding.
A table on p. 15 shows that “green soybeans” were
found to contain 472 micrograms (159 International Units)
of thiamin (vitamin B-1) per 100 gm edible portion. Mature
dry soybeans were found to contain 1,455 micrograms (485
International Units). The rat-growth method was used.
On p. 18 the various foods surveyed are classified as
to whether they are excellent, good, fair, or poor sources of
vitamin B-1. Soybeans (fresh, green, and dried) are ranked
in the “excellent” category. Address: 1. Senior Nutrition,
Chemist; 2. Junior chemist. Both: Foods & Nutrition Div.,
USDA Bureau of Home Economics.
3614. Majors, K.R.; Milner, R.T. 1939. Relation between the
iodine number and refractive index of crude soybean oil. Oil
and Soap 16(12):228-231. Dec. [4 ref]
• Summary: A graph of 3 samples of soybean oil, each
extracted in a different way, with many samples taken of
each, shows that the refractive index and the iodine number
of each are in a linear relationship, which can be represented
by a formula. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3615. Parker, M.W.; Borthwick, H.A. 1939. Photoperiodic
responses of several varieties of soybeans. Botanical Gazette
101(2):341-65. Dec. Also in Plant Science Literature
11(1):03 (1940). [8 ref]
Address: 1. Physiologist; 2. Morphologist. Both: U.S.
Horticultural Station, Beltsville, Maryland.
3616. Winter, Floyd L. 1939. Edible soybeans for quick
freezing? Quick Frozen Foods 2:11, 40.
• Summary: “Soybeans may be roughly classified into two
groups: (1) field type, (2) table or edible type. The field type
is used mainly for industrial purposes such as plastics and oil
for paints, also to a lesser extent for animal food. Although
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this type can be used for human food it is usually not very
palatable to American tastes unless converted into a different
form through some processing method.
“Many Varieties: The edible type includes the strains
and varieties whose seeds are used mainly as human food.
The seed can be used in the green or immature stage in
similar fashion to green shelled beans. Mainly through the
efforts of William J. Morse of the United States Department
of Agriculture many varieties of edible soybeans have been
introduced into this country during the last ten years...
The major portion of the work has been conducted by the
University of Illinois... Certain varieties of soybeans not only
are palatable but compare favorably with peas, lima beans,
and navy beans in composition of food elements as well
as in caloric value. The edible soybeans exceed peas and
lima beans in protein content. Forty per cent of the dry bean
weight is protein, which is twice the protein content of lima
beans and four times that of eggs. This probably accounts for
the fact that the soybean has long been known in the Orient
as ‘poor man’s meat.’ The edible soybean is an excellent
source of readily available iron and calcium.
“New in This Country: The edible soybean is
comparatively a new food in this country... It is known in
certain sections of the country (especially the Midwest)
that the bean can be grown with ease in the home garden
and that the green shelled bean when cooked makes a very
pleasing dish. It is also known that the bean can be canned
in the green stage and that the product is very acceptable. It
may be predicted that there will be an increasing amount of
edible soybeans preserved in the green state especially when
the public becomes acquainted with this product.” Address:
PhD, Director of Research and Breeding, Associated Seed
Growers, Inc.
3617. Brother, George H. 1939. [Plastic materials from farm
products]. Revue Generale des Matieres Plastiques (Paris)
15:129-30, 148, 244. (Chem. Abst. 33:1834). [Fre]*
3618. Brother, G.L.; McKinney, L.L. 1939. [Development
of soybean protein as a possible base for plastic material].
Gelatin, Leim, Klebstoffe (Berlin) 7:183-84. (Chem. Abst.
33:5939). *
Address: Illinois.
3619. Brother, G.L.; McKinney, L.L. 1939. [Development
of soybean protein as a possible base for plastic material].
Revue Generale des Matieres Plastiques (Paris) 15:205-08.
(Chem. Abst. 33:9480). [Fre]*
Address: Illinois.
3620. Fifty years of progress on Dominion experimental
farms, 1886-1936. 1939. Ottawa, Ontario, Canada: J.O.
Patenaude. 158 p. See p. 19-20, 80-81.
• Summary: The Dominion Experimental Farms System

was inaugurated in 1886. Credit for the inception of the
system goes largely to two men from London, Ontario,
Hon. (afterwards Sir) John Carling, Minister of Agriculture
(whose photo is shown), and Prof. (afterwards Dr.) William
Saunders, the first Director. In 1884 Canada was facing the
need of recasting her agriculture.
Institutions for agricultural service were already in
existence. One at Rothamsted, England, called the “Mother
of Experimental Stations,” had been founded by Sir John B.
Lawes as a private enterprise. [Note: It still exists in 1990
as Rothamsted Experimental Station, AFRC (Agriculture
and Food Research Council) Inst. of Arable Crops Research,
Harpenden, Herts. AL5 2JQ, England.] Field experiments
commenced there in 1843. In Germany, “experimental
farms began in Saxony in 1852 through the banding
together of farmers to have plants and animals tested on
a particular farm at less expense of time and money than
by individual trial. They engaged a manager and when the
work grew extensive asked for government aid. The German
government investigated, approved and furnished aid not
only for that enterprise but for others of a like nature. Within
30 years there were more than 80 German stations, nearly all
of them more or less supported by government funds. France
investigated the German system, reported favourably, and by
1878 had established 43 subsidized stations of her own.”
The personnel has grown to some 1,400 employees.
“The United States had a system of land-grant
agricultural colleges (some with experiment stations),
established under the Morrill Act passed in 1862, though the
Hatch Act, providing specifically for land grants to a system
of state experiment stations, was not passed until 1887.
Several states had acted before the passing of the Morrill
Act, Michigan having the oldest agricultural college, dating
from 1857.
“An institution built at Cirencester, England, in 1845,
was in 1880 named by Her Majesty, Queen Victoria, ‘The
Royal Agricultural College.’ The Downton Agricultural
College, near Salisbury, was established in 1880.”
“Beginnings in Canada: In Canada a school of
agriculture, now affiliated with the faculty of Arts of Laval
University, was established at Ste. Anne de la Pocatière in
1859. Experimental work was carried on in connection with
the Ontario Agricultural College, founded in 1873.”
An early strain of Mandarin soybeans is yellow-seeded
and very productive. “More than 500 bushels of registered
seed were produced in the Ottawa valley in 1935 and about
1,600 bushels in 1936. Numerous tests in Quebec and the
Maritime Provinces have been conducted, many of which
were successful, but still earlier varieties are required to
provide a margin of safety. A new Ottawa selection ten days
earlier than Mandarin, will soon be ready for distribution.
“Large numbers of soybean introductions have been
tested at Harrow (Ontario) since 1923 and at Ottawa
(Ontario) since 1928. Approximately 600 hybrid strains are
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grown at Ottawa annually... All are yellow-seeded.”
An excellent map (p. 6), shows all the farms, stations,
sub-stations, etc. in Canada. These include: In British
Columbia–Saanichton, Smithers, Windermere, Agassiz, and
Summerland. In Alberta–Lethbridge, Manyberries, Lacombe,
Beaverlodge, Fort Vermillion. In Saskatchewan–Regina,
Indian Head, Swift Current, Scott, Rosthern, Melfort. In
Manitoba–Brandon, Morden. In Ontario- Harrow (very
far south), Ottawa, Kapuskasing. In Quebec–Ste. Anne,
Lennoxville, Normandin, Cap Rouge. In Nova Scotia–
Nappan, Kentville. In New Brunswick: Fredericton. In
Prince Edward Island: Charlottetown. Address: Ottawa,
ONT, Canada.
3621. Kloss, Jethro. 1939. Back to Eden: A book on herbal
remedies for disease, and other natural methods of healing.
1st ed. [Washington, DC]: Published by the author. vii + 667
+ [25] p. Illust. Portrait. Index. 21 cm.
• Summary: This treasury of herbal lore and vegan cookbook
(it uses no dairy products or eggs, replacing them with soy
products) is one of the most creative and original sources
of early soyfoods recipes. Contents: Foreword. 1. Personal
experiences. 2. Soil. 3. History of medicine. 4. Fresh
air and exercise. 5. Fasting. 6. Effects of devitaminized,
adulterated foods on the body. 7. Fruit diet. 8. Meat-eating.
9. Foods. 10. Diet. 11. Aluminum utensils. 12. Cooking
under steam pressure. 13. Disease of animals. 14. History
of water cure. 15. Water. 16. Water-effects and treatment.
17. Water-its effect in sickness. 18. Baths. 19. Compresses
and fomentations. 20. Massage. 21. High enemas. 22.
Nursing. 23. Fruits. 24. The eliminating diet. 25. Minerals
found in the body. 26. Herbs. 27. Medical trees. 28. Tonics.
29. Herbs (Their description and use in treating disease).
30. Definitions of medicinal properties of herbs. 31. Herbs
indicated for specific diseases. 32. Directions for use of
non-poisonous herbs. 33. Treatment of disease. 34. Food
preparations of various kinds. 35. Oranges. 36. Potatoes;
gathering and preserving of herbs.
The Foreword states: “This book contains tried, safe,
and inexpensive remedies for the prevention of disease and
sickness, remedies which are the result of my own practical
experience of nearly forty years.” “No matter how many
germs get into the body, if the blood stream is clean and the
blood corpuscles are in a healthy condition, you will be safe.
Everyone comes in contact with many kinds of germs, but
these organisms will not harm you or cause you sickness
and death unless they have a place in which to propagate
themselves.” Sickness and illness are “caused by violating
the laws of nature and health. “If then they would resort to
simple means and follow the basic laws of health that they
have been neglecting–proper diet, use of pure water, fresh
air, sunshine, rest, and nature’s remedies, herbs, etc., nature
would restore the body to its original health.” “God has
provided a remedy for every disease that might afflict us.”

“The fundamental principle of true healing consists of a
return to natural habits of living.”
Virtually all of the information on soybeans and
soyfoods is in chapter 34, “Food Preparations of Various
Kinds” (p. 582-633). First come two sections of text: “The
nutritional value of the soybean” (p. 582-84; “Taken from
an address delivered by Dr. J.A. LeClerc, before the annual
meeting of the American Soybean Association. Sept. 15,
1936”). “Uses of the soybean for industrial purposes” (p.
585).
Then comes an introduction soy-related recipes (p. 58587): “The knowledge of the value of the soybean here in
America is one of the greatest things that was ever launched
in the food line in the history of the nation, and at this time
of great poverty [the Great Depression], want, and disease, it
is the most important thing that could be given the people.”
“Soybean milk can be made from soybeans at home for
less than two cents a quart.” Soybean milk “is not only a
good food, but a real medicine.” It is easily digested and
highly alkaline. “I have experimented with soybeans for
fifteen years [since about 1924] and have produced a fine,
acceptable soybean milk as well as many other soybean
products.” “I use soybeans in more than fifty dishes.”
Then come recipes (p. 587+): Soybean cheese
(fermented soybean milk, peanut butter, and tomato puree,
p. 587). Soybean cream cheese (from fermented soybean
milk, p. 588). Nut cheese no. 1 (fermented soybean milk,
peanut butter, and soybean butter {see p. 613}, p. 588). Nut
cheese no. 2 (raw peanut butter, ground oatmeal flour, water
and salt [no soy], p. 589). Nut milk (made with raw peanut
butter and cow’s milk [no soy], p. 590). Canned soybeans
(p. 592). Soybeans and rice (with sprouted soybeans). Baked
beans with tomato sauce (incl. soybeans, p. 593; “Soybeans
are, no doubt, the best of all beans, but the flavor is not as
pleasant. This can be overcome by using various seasonings,
such as tomato sauce, a little onion, and celery). Vegetable
protein (wheat gluten seasoned with soy sauce, p. 597). Nut
loaf (seasoned with soy sauce). Kloss’ granola (with soybean
milk and soybean mash [okara], p. 599). Baked rice (natural
brown rice baked in soybean milk, p. 600). Soybean coffee
plus 2 recipes for Cereal coffee based on rye or wheat bran
[real coffee with caffeine is not included]. Soybean broth
(with soybean milk and oatmeal, p. 604-05). Oatmeal broth
(with soybean milk). Soybean buttermilk (fermented, p. 60506; “Buttermilk is an excellent article of diet for everyday
use, but is especially beneficial in malnutrition, tuberculosis,
toxic conditions, and intestinal infections. Soybean
buttermilk has the advantage of producing an alkaline effect
and is more nourishing than ordinary buttermilk. It is rich
in minerals and very palatable. More nourishing than yogurt
buttermilk used under various names.”). Soybean cheese
(fermented soybean milk, raw peanut butter, and tomato
puree). Soybean cottage cheese (fermented soybean milk,
p. 608). Soybeans and rice (with sprouted soybeans, p.
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608-09). To sprout soybeans, lentils, or grains (p. 609). Soy
patties (with soybean pulp [probably ground soybeans, not
okara] and soy sauce). Gluten patties (seasoned with soy
sauce, p. 610). Soybean loaf. Soybean cottage cheese loaf.
Soybean milk. Soybean milk no. 2 (made from “soy meal,
p. 611). How to curd [soybean] milk (p. 612). Soybean jelly
(soybean milk jelled with agar-agar flakes and sweetened
with malt sugar). Soybean butter (made with 1 cup water,
2 tablespoons soybean flour, and 2 cups soybean oil, p.
613). Soybean cream (blend rich soybean milk and soybean
oil). Soybean ice cream (made with 2 quarts rich soybean
milk, 2 lbs. malt sugar, ½ pint soybean butter or soybean
mayonnaise, and 1 tbsp. agar-agar). The yolk of an egg
(made with soybean flour, p. 614). Pancakes (with cornmeal
and soybean mash [okara]). Tomato soup (with soybean
flour, soybean flour, soymilk, and/or soy sauce, Savita, or
Vegex, p. 618). Cream of tomato soup (with soybean milk, p.
620). Cream of celery soup. Cream of lentil soup. Vegetable
oyster soup (with rich soy milk, p. 622). Eggplant soup (with
soybean milk). Cream of spinach soup. Potato soup. Soybean
gravy. French toast (made with soybean bread soaked in
soybean milk, p. 624). Soy oil mayonnaise (with soy oil and
finely ground soy flour, p. 628). Vanilla sauce (with soybean
cream, p. 632). Vegetable gelatin (with agar-agar and
soybean cream dressing, p. 632). Orange jelly (with soybean
cream). Strawberry jelly (with soybean cream). Rice pudding
(cooked in soy cream, p. 633). Cream tapioca (with soy
cream and soybean milk). Soybean bread no. 1 (with whole
wheat flour, soybean mash or soybean flour, p. 648). Soybean
bread no. 2. Soybean buns or cinnamon rolls (with soybean
meal, p. 650). Cornmeal gems (with soybean milk, p. 651).
Oatmeal or soybean gems (with soybean meal). Soybean
gems (with soybean mash [okara] out of which soybean milk
has been washed, p. 652). Pones (with soybean milk). Beaten
biscuit (with soybean milk). Unleavened pie crust (with
soybean flour or mash, p. 655). Raised pie crust (p. 656).
Soybean pumpkin pie (p. 656). Fig marmalade pie (with
soybean milk, p. 657). Mashed potatoes (with rich soybean
milk, p. 666).
This book does not call for the use of dairy milk or
eggs. Concerning cow’s milk, Kloss states (p. 75): “Cow’s
milk is not suited for human consumption. Half the invalids
in the world suffer from dyspepsia, and milk should not
be taken. Milk causes constipation, biliousness, coated
tongue, headache, and these are the symptoms of intestinal
auto-intoxication. Soybean milk and nut milks are excellent
substitutes, and have practically the same analysis, and the
danger of disease is removed.” A recipe on page 614 uses a
mixture of soybean flour and soya bean oil as a substitute for
the yolk of an egg.
This book contains the same detailed information on the
possible dangers of aluminum cooking utensils found in the
1935 edition.
Ads and advertorials on unnumbered pages in the rear

include: (1) Dominion Herbal College, Vancouver, BC,
Canada. (2) “Horta” Pure Vegetable Extract. “Of strong
aromatic meat flavor, though made from leguminous
materials only.” F. Behrend, Inc., New York, NY. Established
1886.
(3) Old-fashioned Quaker mill. A photo shows Quaker
City Mill No. 4 “This mill is excellent to grind various
grains, to make peanut butter and other nut butters, also to
make Whole Wheat Flour.
“These mills have stood the test of many years and
are sold practically all over the world. The Government
Experiment Station uses them extensively and they have
been tested and approved by the Good Housekeeping
Institute.
“I have used them in my food factory, and have used the
domestic types as well, for over thirty years, and have found
them very satisfactory. One of these mills should be in every
home.
“Send all orders direct to the A.W. Straub Co., 3737-3941 Filbert Street, Philadelphia, Pennsylvania.” An illustration
shows the “Enterprise No. 69, Hand Mill. Can be used for
general grinding. It is very excellent to grind wet soybeans,
to use in making soybean milk. Order direct from Enterprise
Manufacturing Company of Philadelphia., Third and
Dauphin Streets, Philadelphia, Pa.
“The Enterprise firm also manufacturers many kinds of
food choppers.”
(4) Nature’s Original Food Co., Falmouth, Virginia.
“Nuts, grains, fruits and vegetables are Nature’s original
foods for men. Animal flesh has been substituted. If you want
health, don’t use it. “Try our [canned vegetarian] meats–see
the difference.” Meatose. Vegetose. To-Meta.
Note 1. This latter company was almost certainly
founded and is owned by Jethro Kloss.
According to Doris Gardiner (Oct. 1990), the original
book (of which she and her aunt each have copies) has a
green hard cover. The first printing was probably done by
a Mr. Brunck, who worked for the College Print Shop in
Takoma Park, Maryland. She thinks Jethro self-published the
book. He paid for the printing and sold the books himself.
Jethro and his wife moved to Coalmont, Tennessee. There
they lived with the Hiatt family, and Mr. Hyatt, owner of
Longview Press (renamed The Message Press by 1964)
became the book’s first legitimate publisher. His wife died in
1944. Jethro died in 1946 at age 83. The page numbers from
the 1939 edition are unchanged in later editions.
Note 2. This is the earliest English-language document
seen (Oct. 2013) that uses the term “Soybean cream cheese”
to refer to soy cream cheese.
Note 3. This is the earliest English-language document
seen (June 2013) that uses the term “soybean mash” to refer
to okara.
Note 4. This is the earliest English-language document
seen (Oct. 2013) that contains the term “Soybean cottage
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cheese” or that has a recipe for it. Address: Washington, DC.

oil.

3622. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and the soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein].
Paris: Gauthier-Villars. x + 390 p. Illust. 18 cm. [300 ref.
Fre]
• Summary: Contents: Introduction. 1. The agricultural,
industrial, and commercial history of soya: Asiatic origins
and propagation in Europe, soya in America (its cultivation
and industries), soya in Europe, Asia, Africa, and Oceania
(1936) (1. Admission of soya in the agriculture and
industry of European nations (p. 35): Soya in France, soy
industry and commerce in central and northern Europe
{England, Germany, Holland, Denmark, Sweden, Poland,
Austria and Hungary, Switzerland}, penetration of soya
into southern Europe {Iberian peninsula, Italy, Balkan
countries of Dalmatia, Istria, Yugoslavia, Greece (p. 47),
Bulgaria, Romania, Ukraine}, the grandeur and decadence
of soya in Russia. 2. Soya in modern Asia (p. 51): China
and Manchuria, Japan, Korea, Formosa, French Indochina
{Tonkin, Cambodia, Cochin China}, the British and Dutch
Indies {Siam, Assam, Bengal, Burma, Ceylon, India, Straits
Settlements [later Singapore] / Malacca}, western Asia
{Turkestan, Persia (p. 57)}. 3. Soya in Africa and Australia
(p. 57-58): South Africa, Rhodesia, Nigeria, Gold Coast
[later Ghana], Cote d’Ivoire, Dahomey, Togo, Algeria,
Tunisia, Morocco, Egypt, Australia {Queensland, New South
Wales, Victoria}, Tasmania, New Zealand, not yet in British
New Guinea [later Papua New Guinea], Philippines, Java).
2. The botany and agronomy of soya: The plant, its
names, its botanical characteristics, its varieties (original and
created by selection), the cultivation of soya.
3. The general chemistry of soya: Chemical composition
of the plant, structure and chemical composition of the
beans.
4. Using soya in soyfoods and soyfood products: Whole
soybeans (whole green, dry, sprouted, roasted and salted
{soja á l’état vert, fève de soja sèche, fève grillée, fève salée
de soja, fèves de soja salées, p. 166-67}, soynut butter {un
mélange rappelant les beurres végétaux}, soy coffee, soy
confections {confiture de soja}, soy chocolate, soy sprouts
{fèves de soja germées, germes de fèves de soja}), soymilk
and tofu (le lait et le fromage de soja; soymilk cream,
concentrated soymilk, soymilk powder / powdered soymilk,
fermented soymilk {lait fermenté, yoghurt, kéfir, koumys,
p. 189}, fermented tofu {fromages de soja}), okara (pulpe
résiduaire de la préparation du lait de soja), fermented soy
products (solid, paste, and liquid condiments; natto, miso,
and shoyu [soy sauce]; kiu-tsee and lactic ferments), soy
flour and bread.
5. The soy oil industry and products derived from it:
Extraction and refining of soy oil, properties and use of soy

6. The vegetable lecithin industry: Extraction of
vegetable lecithin, properties and use of vegetable lecithin.
7. The vegetable casein industries and plastic materials
based on soya: Soybean cakes and flours from which the oil
has been removed, use of such cakes and flours, in the crude
state, as a raw material for plastics, manufacture and use of
vegetable protein, soybean cellulose for artificial silk, soya
furfural and furfuraldehyde (phenolic resins). Conclusion:
How to launch soya industries in France. Important terms. A
bibliography appears at the end of each chapter.
Note 1. This is the earliest French-language document
seen that uses the terms Fève grillée, fève salée de soja, or
fèves de soja salées, “roasted soy beans” to refer to soynuts.
Note 2. This is the earliest French-language document
seen (April 2005) that mentions soynut butter, which it calls
un mélange rappelant les beurres végétaux.
Summary: Matagrin wrote two previous books: Manuel
du Savonnier (Paris, no date given) and L’Industrie des
Produits chimiques et ses Travailleurs (Paris, 1925).
Francis G. Beltzer, a practical chemist, became a major
force in visualizing new industrial uses for the soybean in
the West. By contrast, Li and Grandvoinnet (1912) paid little
attention to soy oil in their book, devoting only 3 pages out
of 150 to the subject, and only ½ page to industrial uses,
while largely ignoring lecithin. These two books had a great
influence on soy in France and they nicely complement each
other (p. vi).
The Soybean, by Piper & Morse (1923), was
published in both New York and London. Horvath was a
Russo-American chemist. Italians who made important
contributions to the soybean were professors Bottari, Mattei,
Panatelli, and Tito Poggi (p. vii).
Leon Rouest, French the agronomist, wrote an important
book titled Le soja français et ses applications agricoles et
industrielles (Chateauroux 1936). Since 1920 he has devoted
himself to the culture of soybeans and to the selection of
acclimatized varieties. He was director of the Laboratory of
Soja in the north Caucasus from 1930 to 1935, and in 1921
he had already published a book, Le soja et son lait végétal.
His new (1936) book benefitted from the collaboration of
Henry de Guerpel, an agricultural engineer and mayor of
Percy-en-Auge, who was also an indefatigable prophet of
soybeans in France, until his untimely death in Jan. 1937.
Anyone in the world can order (from the U.S.
Government Printing Office in Washington, DC) the many
U.S. publications about soybeans from the USDA or state
agricultural experiment stations. These substantial works are
based on careful research and enriched with numerous tables
and photos–a fine example of the key role that governments
can play in introducing and popularizing soya. Recently J.A.
LeClerc (of USDA’s Bureau of Chemistry and Soils) said the
soybean has become a naturalized American (p. viii).
More than a century ago lord Byron wrote Beppo, the
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first Western poem on soy. It was an account of a carnival
at Venice, Italy, in 1818. He advised the tourists to bring
“Ketchup, Soy [sauce], Chili-vinegar.”
Maurice Druel was one of the young engineers who
worked with competence to launch a soy industry in France
(p. x).
For an early chronology of soybeans and soyfoods in
France (1856+, see pages 8-12). 1857-58: Lechaume planted
soybeans at Vitry-sur-Seine and got encouraging results. A
report by the National Society for Acclimatization declared:
“The acclimatization of the soybean is complete.”
1859–Setback for the first tests by Vilmorin with
Chinese beans that were too late, but success by Dr. Turrel in
le Var.
1862-69–Success of Mme. Delisse, in Gironde.
Then the Franco-Prussian war arrested these tests, so
the center of interest moved to central Europe. The world
exposition of Vienna in 1873 and Friedrich Haberlandt. In
his book one finds the first analyses of the seed by Steuf, of
the cake by Woelker / Voelker, the results of texts by Berndt
on oil extraction (p. 9).
Podolie is in the Ukraine.
Of Haberlandt’s 148 trials in 1877, only 12 failed for
lack of warmth. Much new agronomic information was
accumulated.
Back in France: 1874-80–Society of Horticulture
d’Etampes (Seine-et-Oise) grew a yellow Chinese variety
which succeeded. This “soja d’Etampes” was studied
intensively from the chemical and agronomic points of view
by Lechartier and various authors. A doctor from the region
prepared, for his personal use, a vegetable cheese (tofu).
But the grain did not find buyers so its cultivation did not
spread. There now remain only 2 or 3 innovators to cultivate
soybeans and on 5-10 acres maximum. But Chinese soybeans
mature in the region of Paris, as in 1879 at Marseille.
1880–While the tests of Boursier in l’Oise have
succeeded. and while Olivier-Lecq, ardent propagator of
soybeans, distributed 100 kg to farmers in the north, the
national Society for Acclimatization organized cultural
trials all over France. Results were obtained in each of the
regions, some with record yields. The general objection of
the farmers was the difficulty found in using the soybean as a
legume (it was too hard) or to find buyers.
As Paillieux said so well: “Our point of departure has
not been happy one; the soybean has been presented simply
as a new legume” (p. 10).
The German successes in soybean cultivation were
studied by Wein in 1881 (p. 10).
In the 1880s there was a big growth of interest in
vegetarian diets in Europe. Compare this with the USA (p.
11).
Li Yu-ying: After his 1905 speech, in 1908 he
created a laboratory for studies, which soon founded
the factory La Caseo-Sojaine at Vallees, near Colombes

(Seine), administered by a French-Chinese company. This
establishment made soyfoods using imported soybeans,
especially tofu (p. 12).
Dr. Bloch of France recommended thin sheets of pressed
tofu as a reserve ration for troops.
Lever Bros. soap works used lots of soy oil in Britain (p.
12).
The British did some cultural trials in India, Burma,
Siam (Thailand), and South Africa.
Japan, in effect, annexed Korea in 1895.
It was only after 1905 that soybean tests took place, first
in Guyana, where the soybean matured easily.
Soybeans were grown for forage more in the South of
USA than in the north. Continued. Address: France.
3623. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [Soya and soya industries: Food products,
soy oil, vegetable lecithin, and vegetable casein (Continued–
Document part II)]. Paris: Gauthier-Villars. x + 390 p. 18 cm.
[300 ref. Fre]
• Summary: (Continued): The agricultural experiment
stations and the scientific labs have played an important role
in the U.S., also the farm equipment manufacturers.
The experiment stations in many states have helped
the farmers to clarify cultural questions which greatly
influence yields, preparation of the soil, type and proportion
of fertilizer use, dates and methods of planting, how many
seeds per acre, choice of varieties according to the climate
and soil, role of the soybean in mixed cultures and in crop
rotation, etc.
In this book, Matagrin always uses the term fèves de
soja to refer to “soybeans.”
1936 listing of soyfoods firms (p. 27): Fearn Soya Foods
Co., Chicago, Illinois. Soybean Health Prods Co. Oakland,
California (tofu). Soyex Co. Nutley, New Jersey. La Sierra
Industries, Ontario, California (soymilk). American Lecithin
Co., Atlanta, Georgia. Ten soy flour companies (p. 29).
American Lecithin Co. in 1936 was in Atlanta, Georgia.
From when to when was it in Illinois?
Soy in France (p. 36): Prof. Beille of Bordeaux
published a good work on soy but it is no longer available.
Also the books of Prof. Jumelle of Marseille on colonial
crops and vegetable oils. Prof. R. Lepine of Lyon in 1919 in
Revue Scientifique, wrote about soy culture in Algeria and
the preparation of soymilk.
Mr. Rouest perfected again the selections of yellow
or green varieties that he had undertaken from 1907, with
success. Using American seeds, others who experimented
were Messrs. Brioux at Rouen, Carle of Carbonniere in le
Tarn, and Semichon at Carcassonne; he likewise cultivated
it at l’Aude from 1918. A list of 42 of Rouest’s varieties
(chosen from 2,000 others) were given in Rouest’s book Le
Soja Francaise showing that he was more qualified than
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anyone to write a book of this tile. He pursued his cultures
and selections in France from 1921-30, in the Caucasus from
1930 to 1935, and thus fulfilled the efforts started by the
Society for Acclimatization and its successors. He worked
with another apostle, Henry de Guerpel, and agronomist
and mayor of Percy-en-Auge (Calvados), who developed
and perfected during 5 years the culture of the best varieties
of soybeans in the regions surrounding his country house
at Plainville, near Mézidon. He did not only collaborate on
the book with Rouest, but also published interesting articles
in several reviews in France and the colonies. Also Mr.
Denaiffe of Carignan (Ardennes), author of the esteemed
book Les Haricots, did important culture work and provided
information.
Today production of soybeans in France is no more than
several thousand hectoliters of beans = several 100,000 liters.
For forage, the crop / culture has developed only in North
Africa. It was encouraged by Rouest and de Guerpel.
Caseo Sojaine’s products [made by Li Yu-ying] were
excellent but expensive.
The products of Heudebert (probably diabetic products
made with soyflour?), were well known in England as in
France (p. 39).
Since 1913 the oil mills of Marseille, France, have
started to use soy oil (mainly for hydrogenation) and those of
the north (mainly for manufacture of soft soaps).
Recently the foundation (at Chateauroux) of a Society
of Friends, Producers and Technicians of Soja has been
announced by M. Druel.
In England the fine botanist J.L. North tested with
success 13 Manchurian soybean seeds in 1913 and in the
third harvest expanded these to 12,000 seeds, which he
sent in 1917 to a farm at Uxbridge in Middlesex and to the
Ogilvie Farm in Essex. There was a remarkable harvest
in 1921, followed by good development of the enterprise.
It advanced thanks to Piper and Morse’s 1923 book The
Soybean which told of American successes. North succeeded
in 1928 in getting 20-80 pods per stalk. In 1921 North’s work
drew the attention of the Ford establishment in Boreham
which was not able to obtain good yields with American
soybeans but succeeded with North’s. Today England
cultivates soybeans on about 15 hectares and yields are 1,400
to 2,500 liters per ha.
In England. Lever Bros. are big users of soy oil in soap.
The main oil mills using soybeans are J. Bibby and Sons in
Liverpool, three others in Hull, one in Erith and one refinery
on the outskirts of London. Huge amounts of soy oil and
meal are imported by a subsidiary of Lever Bros.
Germany: The recent agreement between Germany and
Japan foreseeing an exchange of arms, explosives, etc. in
exchange for soybeans which can furnish explosives (for
nitroglycerine, naturally) is a barter / swap (of cannons for
soybeans) analogous to that with Manchuria in 1934. What
is certain is that the agents of I.G. Farbenindustrie A.G.

under the patronage of the Economic Federation of Central
Europe has been enforcing for 3 years soybeans culture in
the Balkans which trade voluntarily with Germany.
Spain was rich in other oil sources (mainly olive oil), so
it did not pay much attention to soy.
Italy: In 1918 a trial by Prof. Borzi, on a parcel of 2.5
acres at the Colonial Garden in Palerme / Palermo gave a
yield of 20 liters/ha. In 1918-20 at the Institute Bonafous in
Turin, a scientific research center, did research on yellow
soybeans. Then trials were done in Liguria, Lombardia
and Capo d’Istria [the Italian name of the city of Koper; in
today’s Slovenia], and Palerme about the 1920s–a total of
a dozen localities. Retaking in 1922 these tests of 1884 in
Piedmont, Prof. Tito Poggi seeded 8 parcels in Monferrat,
then helped to popularize soybeans in Italy. By the mid1920s soy flour was widely used in baking. In March 1926 a
“Bread for ammunition = pagnotto di munizione” containing
10% soy flour was heartily welcomed by the garrison in
Rome. Already an official tasting by Mussolini (of the bread
by him?) has been commented upon by the Italian press. The
success of the campaign to promote use of wheat limited,
after that, the outlets for soy in human foods, but the oil
remained widely used by industry and the cake [was fed to
cows] for production of milk.
Bulgaria and Rumania were influenced by the example
of the Ukraine = Podolie?
The grandeur and decadence of soja in Russia: The book
by L. Rouest, who was director of the Soy Laboratory in the
North Caucasus from 1930 to 1935, brings together, but in a
somewhat dispersed way, a very instructive documentation
on soya in Russia. He described the grandeur and decadence.
Soya was cultivated, it seems, since the victory of the
Tcherkesses (p. 48) and the incursions in east Turkestan,
about 1860, then introduced into the Ukraine and Bessarabia
[the latter in today’s Moldova and Ukraine], either from the
Caucasus or from Hungary in the following years. Finally
better known when the construction of the Transsiberian
railroad connected (conduisit) Russia and Manchuria (18961900). But the soybean could not fail to interest the higher
government officials. Before the universal success of the
soybean after World War I, it was seen not only as an interior
resource but also as an export crop. However in 1931, of
the 5,970,000 ha in Russia used to grow oilseeds, less than
1,100 were used to grow soybeans versus 5.2 million used
for sunflowers, 300,000 for castor oil, 140,000 for sesame,
30,000 for peanuts, and 350,000 for others such as rapeseed.
But the industry began to demand soybeans. A large furniture
factory in Oklanskaia made glues of vegetable proteins.
The oil was studied for use in soaps and paints. The famine
which menaced the working population because the moujiks
[muzhiks, mujiks], resisted the exploitation of the lands
into collectives, was able to be prevented or delayed by the
progress in the culture of soybeans. Also the 5-year plan
foresaw the extension of this crop onto 3-5 million ha with
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harvests of at least 1,500 kg per ha. To guide the farmers and
perfect management techniques, specialists were recruited
and concessions were granted to Germany in diverse regions.
For how would the USSR itself have harvested the 1935 crop
of about one million quintals = 100,000 MT. The number is
enormous by comparison with the rest of Europe. (Did the
Soviets see themselves as pioneers of a revolutionary new
crop?)
Here, according to the agronomist Rouest, are the causes
of the Russian setback. 1. Negligence and ignorance of the
Russian peasant. 2. Disadvantages of the communist regime,
3. The general ideological method, always little reconcilable
with the needs of the changes and hazards of agriculture
(e.g., research to find varieties permitting the use of large
harvesters). 4. Poorly chosen cultural methods. 5. Use of
most of the harvest for food. The best literature concerns
the moujik [muzhik, mujik] peasants, and one long study
of 1911, of which we have a copy, written by a Russian
doctor,... Sowed in the black earth of the Caucasus and the
Ukraine, these soybeans, said Rouest, evidently saved the
lives of thousands of people... We have been told that the
Russians are disgusted at the compulsory use of soybeans,
result of unskilled cooks...? Address: France.
3624. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [Soya and soya industries: Food products,
soy oil, vegetable lecithin, and vegetable casein (Continued–
Document part III)]. Paris: Gauthier-Villars. x + 390 p. 18
cm. [300 ref. Fre]
• Summary: (Continued): Japan: The great oil mills of
Kobe. In Japan, for cooking, sesame oil is preferred and for
illumination rapeseed oil.
French Indochina: From 1931. It is estimated Tonkin
cultivated about 12,000 ha of soybeans and harvested an
average of 7,500 metric tons per year. The low yield of
only 625 kg/ha, compared with a world average of 1,000, is
explained by the fact that soybeans are generally cultivated
with corn in a 1:1 mixture. Some soybeans are exported to
Hong Kong. Since 1933 Paul Braemer, chief of agricultural
services in Hong Kong, is exerting himself to propagate
more this nutritious plant. Up till now the strong flavor of
the soy protein deters colonials from using soy for food and
soymilk. Made experimentally at the Maurice Museum,
these have not attained but a relative success in the European
colony. However the natives use many products. The village
of Cu-da / Cuda 10 km from Hadong [in today’s Vietnam]
specializes in a type of soy sauce which cannot be made
except from April to July, and which must be kept in sealed
containers.
English and Dutch Indies: Today Prof. D. Kanga of
Gujerat College of Ahmedabad, recommends warmly this
economical and fortifying food. Soy is now used increasingly
in industrial dining rooms and universities (he lists names).

It is likely that India will acclimatize varieties rich in oil,
develop extraction mills in its centers of industry, and deliver
a large tonnage to the English soap makers.
Soybeans, propagated by the Russians, have long been
grown on the plains of Turkestan [today’s Afghanistan] and
tests have been done in Persia [today’s Iran] and the Soviet
and Chinese republics of Central Asia northeast of there.
Soy in Africa: The French tried growing soybeans
successfully in Dahomey and Togo. In North Africa trials
have been taken more seriously since 1918 in Algeria, then
in Tunisia and Morocco. In Tunisia, the tests which began in
the late 19th century, are now growing. In Morocco lots of
other beans are grown.
Australia is finally cultivating soybeans since the start of
the century in the southeast, and today on all the east coast
(Queensland, New South Wales and Victoria).
Soybean etymology: Low Countries = Sojaboon. Russia
= Soia. Italy = Soia or (better) soja.
At the start of this century, when the German industry
launched “Nitragine,” a liquid culture of nitrogen fixing
bacteria, there was much interest. The American practice,
founded on the research of Norman Shaw (1910) and on
the experience of the agricultural experiment stations at
Michigan (1905), Wisconsin (1907, 1922). etc. consists of
inoculating new soil with soil from former soybean fields.
Matagrin has a lengthy and excellent review of soybean
agronomy. Also one of the best bibliographies; the most
extensive of any European book to date on all aspects of
soybeans and soyfoods.
The USA and the USSR were the first two countries to
mechanize soybean planting and harvesting.
On the diseases and enemies of the soybean (p. 108):
Earliest citation is 1919 from J. of Agricultural Research, and
from the Nebraska Agricultural Experiment Station. Third is
Wolf and Lehman 1920.
Most of the early studies on soybean diseases and
enemies are analyzed in Morse (1927) “Soy Beans: Culture
and Varieties.” In the same publication is found a summary
of U.S. work on insect enemies of soybeans established by
H.R. Walton, Bureau of Etymology, Washington, DC.
The early research on the chemical composition of the
soybean plant was to determine its value as forage. The key
work in France was done by Lechartier and Joulie. The latter
also studied the composition of the soybeans from Etampes,
as did Giljaranski. and H.L. North.
The structure of the soybean cells was studied in France
by Colin and Blondel (1888).
Matagrin has a strong historical dimension running
through every chapter.
The median oil content from Asian soybeans is not more
than 17%, while that of American soybeans attains 19%.
In about 1920, West and Levene developed the chemical
formula and structure for animal lecithin.
The importance of soybeans as a protein source was not
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pointed out by researchers for 69 years, i.e., until the 1880s,
and was not considered from an economic point of view
until the World War I put into relief the problems of feeding
populations and armies. Then interest and patents multiplied.
For example, in 1910 the processes of S. Satow of Sendai,
Japan for the precipitation of soymilk by a ferment or by
sulfuric acid.
Most legumes contain only 1.6 to 2.9% oil, with the
exception of peanuts which contain 45%. Soy contains 20%.
Concerning soy lecithin, From 1870 to 1910 W. Koch
(1902), Fraenkel, (p. 152) not only verified the initial
conclusions of Thudichum about this agent of nutritional
assimilation. Koch showed in 1902 that this phosphatide was
important.
At the start of the 20th century, soy pap was prescribed
with success for diabetics in the hospitals of Algeria, as in
Japan and Austria.
Page 158: Number of calories costing 15 centimes in
1938. Li Yu-ying had a similar chart but he omitted potatoes.
Potatoes: 80 grams give 224 calories
Soybeans: 40 grams give 188 calories
Rice: 50 grams give 180 calories
Bread: 45 grams give 145
Followed by 16 other foods.
Etymology: Matagrin (p. 160-61) says “fève de soja”
and “soja à l’etat vert” (for green vegetable soybeans).
Miss Ellen Kingsley (p. 161) of the U.S. Bureau of
Home Economics published many recipes using whole dry
soybeans.
Durand (no citation) discussed cooking whole soybeans
in water with sodium bicarbonate. This well-known
process for all legumes leaves an unpleasant taste. So he
recommended pressure cooking. Then he gives recipes for
whole dry soybeans.
At whole dry soybeans, there is considerable discussion
of their use in vegetarian diets. Was Matagrin a vegetarian?
Etymology: Matagrin (p. 166) says “la farine des fèves
grilles” for roasted soy flour.
At the Iowa College of Agriculture, Nelson made a
soynut butter as follows: Deep-fry soybeans in oil at 100110ºC for about 5 minutes. Grind the soybeans finely. Then
grill at 160ºF for about 20 minutes. Finally mixing these with
some of the deep-frying oil.
Soy coffee is cafe without caffeine. Matagrin uses lots
of information from Li Yu-ying; likewise information from
Li appeared in countless later articles. Li was one of the two
original sources; Paillieux was the second.
Is soymilk presently consumed more widely that animal
milks in China? Not in Japan.
Carles (note spelling) was not a Frenchman who did
work on soymilk.
Soymilk (p. 172): According to an article by Prof. R.
Lepine of Lyon (1919), concerning a communication of
Mlle. Castet of the Society of Horticulture of Alger (Algiers).

Rouest was director du Laboratoire du Soja in Russia’s
North Caucasus.
Castagnol (soymilk) in Bulletin of Indochina, uses a
centrifuge.
Soymilk patents from France. G.D. Thevenot (1920-25),
A. Serault (1931), M. Adler (1933).
Arao Itano (1918). Made soymilk from soy flour with
Bacillus inoculum. So it was fermented soymilk developed
by a Japanese.
Etymology: Fèves de soja entieres = whole soybeans.
Li Yu-ying used cold extraction of soymilk, Chinese
style.
Matagrin has an excellent review of all the various ways
of making soymilk.
Muggia and Gasca (1921) made soymilk with a bland
flavor in Italy.
1933 process for making soymilk in Russia by
Bogatskij, Storozhuk and Morumtzev.
In raising animals, soymilk renders a great service. It
is very wildly used now in USA and in Asia. but its use is
limited by that fact that it is more economical to feed the
animals the bean itself or the cake.
Adding lecithin to soymilk gives it a light flavor of
butter.
Etymology: Matagrin unfortunately calls yuba Crème
de lait de soja (Phu-chuc of Indochina) [dried yuba sticks].
According to an analysis by a pharmacist, Monnier, of the
Pasteur Institute of Hanoi, it contains 64.62% oils, 8.98%
Nitrogen. It is often prepared with fish bladders or minced
meat.
Just. Hatmaker (p. 190) made powdered soymilk, as did
three other processes, including a spray process of Bevenot
and Neveu. This process was also widely used in English
soap factories. Matagrin gives 3 analyses of powdered
soymilk, the earliest from Li Yu-ying.
Pages 192-93: Discusses soy yogurt (Yoghourt au lait
de soja), soy kefir (Kéfir au lait de soja), and soy koumis /
koumiss (koumys).
Matagrin gives detailed descriptions of many methods of
making tofu and 9 pages of information (p. 194-202)
Bloch said the best coagulant is magnesium chloride.
Beltzer preferred acids to calcium salts.
Ellen J. Kingsley (1935) of the USDA gives a method
for making tofu.
Drs. Labbé (Labbe) and Marchoisne have shown that
vegetable albumines, despite current opinion, are very
assimilable.
Matagrin gives a number of nice tofu recipes including
French-style tofu in Petits-fours (fancy biscuits; p. 201) and
Tofu meringue. Address: France.
3625. Sutermeister, Edwin; Browne, Frederick L. 1939.
Casein and its industrial applications. 2nd ed. New York,
NY: Reinhold Publishing Corp. 433 p. Illust. Index. 23 cm.
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American Chemical Society Monograph Series No. 30.
[600+* ref]
• Summary: Contents: 1. Casein in milk and its isolation,
by F.L. Browne. 2. The organic chemistry of casein, by
R.A. Gortner. 3. The physical chemistry of casein, by F.L.
Browne. 4. The manufacture of casein, by A.O. Dahlberg.
5. Testing and analysis of casein, by Edwin Sutermeister. 6.
Storage of casein, by A.H. Warth. 7. Casein plastics, by G.H.
Brother. 8. Casein glues, by F.L. Browne and Don Brouse.
Appendix: Synthetic textile fibers from casein, by G.G.
Hawley (Lanital meaning “Italian wool,” the Italian rayon
company Snia Viscosa, and Dr. Antonio Ferretti). 9. Casein
in paper making, by Edwin Sutermeister. 10. Casein paints,
by A.H. Warth and F.L. Browne. 11. Casein in the leather
industry, by E.S. Cavett. 12. Alimentary and medicinal uses
of casein, by H.A. Schuette. 13. Miscellaneous uses of casein
and statistics. 14. Insecticide sprays, by Edwin Sutermeister.
15. Textiles, by L.A. Olney. 16. Soap and cosmetics.
17. Other miscellaneous uses. 18. Statistics. There is a
bibliography at the end of each chapter except chapter 6.
Chapter 7, “Casein Plastics” (p. 181-232) discusses
several applications of soy protein in making plastics.
Soybean meal “found industrial application in the form
of a mixed phenol-formaldehyde-protein type of plastic.
It has to be noted that the recorded work of Satow on the
development of plastics form soybean products was by wetprocess methods. His extravagant and often contradictory
claims become understandable by comparison with
analogous early development of casein plastics.” “Recently it
has been shown that it is possible to prepare a fully hardened
and thermoplastic body from casein or... soybean protein, by
treatment with an aldehyde or other hardening agent. With
soybean commercial protein, formaldehyde is taken up to
about one per cent, forming a perfectly thermoplastic body
with moisture reduced to 5 per cent or less.”
Chapter 8, “Casein Glues” (p. 233-92) notes that
“glue made from soybean meal, which chemically is very
similar to casein glue, largely displaced casein glue in
the manufacture of softwood plywood, especially on the
Pacific Coast.” Address: 1. Chief Chemist, S.D. Warren Co.,
Westbrook, Maine; 2. U.S. Forest Products Lab., Madison,
Wisconsin.
3626. Towle, R.S. 1939. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
20.
• Summary: “Seven varieties of soybeans were planted
in single rows in triplicate on land in corn and late forage
crops in 1938, and in two single rows on fallow. The stand
was not good, but the crop made a fair growth and all
varieties matured by October. The best yield of beans was by
Macauley Manchu, all ripe by September 21, of 519 pounds
per acre. No. 03654A produced the most forage, 2,263
pounds per acre. The stand on fallowed land was very poor,

and the yields were low.” Address: Superintendent, Sheridan
Field Station, Sheridan, Wyoming.
3627. True, Rodney Howard. 1939. Sketch of the history of
the Philadelphia Society for Promoting Agriculture: Prepared
for the celebration of the 150th anniversary of its foundation.
Memoirs Vol. 6. Philadelphia, Pennsylvania: Philadelphia
Society for Promoting Agriculture. ix + 228 p. Illust. No
Index. 25 cm. [300+* ref]
• Summary: The Philadelphia Society for Promoting
Agriculture was founded on 11 Feb. 1785, by John Beale
Bordley (1727-1804). It was the “first Agricultural Society
organized in the western world [America]... which became
the fertile mother of all other Agricultural Societies
since established in America (p. 95). Society for the
Encouragement of Arts, Manufactures & Commerce (p. 5).
1805. Dr. James Mease, secretary (p. 19). 1844. Dr. James
Mease, president (p. 21). Oval portrait of “James Mease,
M.D.” (facing p. 29). In Jan. 1838, Dr. James Mease was one
of two vice-presidents (p. 85). In 1844 Dr. James Mease was
chosen president (p. 87).
History of agricultural societies: A paper read in 1885
on the centennial anniversary of The Philadelphia Society for
Promoting Agriculture (p. 95-105). “The first Agricultural
society of which there is any record was founded in the north
of Italy about 1705, but it lasted only a few years. Southern
Europe was also first in systematic agricultural education, a
Farm School having been founded at Hojwye in Switzerland
in 1706. It is claimed that three thousand peasants were
instructed in the higher systems of farming during a period of
thirty years following.”
In 1723 the second Agricultural society was founded
in Scotland, and named the “Society of Improvers in the
Knowledge of Agriculture for Scotland.” This society existed
for only a few years, but was reorganized in 1735 and
continued to hold meetings for a brief period thereafter.
“In 1731, the Dublin Agricultural Society was founded
under the title of ‘The Dublin Society for the Improvement of
Husbandry.’ After this, in 1737, was organized the Yorkshire
Agricultural Society [in northeast England]. During the
early 1700s, many important advances in agricultural
methods, machines, and crops were developed (Jethro Tull,
turnips and mangel-wurzel cultivated, Short-Horn cattle
bred). “Philadelphia was a fitting place to organize the first
[American] Agricultural Society; it was the largest and most
wealthy city” [in British North America]. And there had been
a long interest in agriculture. In 1728 John Bartram started
to make his Botanic Garden and Arboretum in Philadelphia,
the first in the United States. “In 1748, Peter Kalm, a
pupil of the immortal Linnaeus, settled in Philadelphia
and did much to extend the range of botanical research.
Dr. Adam Kuhn, another pupil of Linnaeus, also settled in
Philadelphia in 1768, and was the first professor of Botany
in America, In 1773, the second Botanical Garden was
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established a few miles
out of Philadelphia by
Humphrey Marshall, and
his example was followed
by John Jackson... In
1785 Humphrey Marshall
published at Philadelphia
the first American
botanical work, one of
credit to his attainments
and enterprise.”
George Washington
was one of the leading
farmers in America.
He was in constant
communication with
the leading farmers of
Europe, and “on every
occasion demonstrated
his conviction that upon
the farmer depended the
wealth and prosperity
of the nation.” On 5
Dec. 1796 Washington recommended to Congress the
establishment of a National Board of Agriculture. Thus was
the idea of the U.S. Department of Agriculture born. (p. 10001).
Dates that individuals became members of the
Society: Dr. Benjamin Franklin (President of the State of
Pennsylvania)–7 Nov. 1785. Dr. James Mease–14 May 1805
(p. 213). Thomas Nuttall (Cambridge, Prof. of Botany to the
Massachusetts Agricultural Society)–18 Jan. 1825 (p. 213).
Not listed: John Bartram. Samuel Bowen.
Note: Rodney Howard True lived 1866-1940. Address:
Philadelphia, Pennsylvania.
3628. U.S. Senator John Bankhead painting Frank Tenton’s
boat with soybean oil varnish, Potomac River Basin
(Photograph). 1939.
• Summary: Front row–left to right: W. Donovan, H.T.
Herrick, Senator John H. Bankhead II (Alabama, uncle of
Tallulah Bankhead, American actress), W.J. Morse (tallest in
photo).
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
3629. Jackson L. Cartter (L) and William J. Morse (R) seated
at a desk in the U.S. Regional Soybean Industrial Products
Laboratory (Urbana, Illinois) (Photograph). 1939? Undated.
• Summary: In 1936 Cartter helped to organize the U.S.
Regional Soybean Industrial Products Laboratory at the
University of Illinois (Urbana, Illinois). It was founded April
1936. He became the first director of its agronomic division

and was placed in charge of the soybean breeding program
for the 12 midwestern states; he studied the soybean’s oil and
protein composition, and served as director of the laboratory
until his retirement in 1965.
This digital photo, with caption, was sent to Soyfoods
Center by Joyce Garrison (William Morse’s granddaughter)
of West Hartford, Connecticut (July 2004).
3630. Beckel, A.C.; Sharp, A.G. 1940. Continual observation
of changes in weight at oven temperatures: An apparatus for
use in the study of drying rates and in the oxidation of oils.
Industrial and Engineering Chemistry, Analytical Edition
12(1):45-47. Jan. 15. [1 ref]
• Summary: “The apparatus described in this paper was
developed for the quantitative study of problems involving a
gain or loss in weight. Problems of the first type are chiefly
associated with the oil obtained from the soybean because it
is used in the drying oil industry where the capacity to absorb
oxygen is an index of its usefulness for that purpose, and the
decrease this capacity is an indication of the deterioration of
the oil.”
Problems of the second type–concerning a loss in
weight–appear in the study of drying rates.
Illustrations show two views of the apparatus. Three
graphs show: (1) Drying rate curves. (2). Oxidation of
soybean oil. (3) Oxidation of lubricating oil. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3631. Schoffelmayer, Victor H. 1940. Research will bring
soybeans to Texas, scientists declare. Dallas Morning News
(Texas). Jan. 22.
• Summary: Photos show: (1) A man standing in a soybean
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field in Arlington, Virginia. (2) William Morse holding a
box of black miso. (3) A farmer on a combine in Illinois.
Address: Agricultural Editor of The News.
3632. Associated Seed Growers, Inc. 1940. A descriptive
catalog of vegetables (No. 8): Asgrow. New Haven,
Connecticut. 96 p. Jan. 23 cm.
• Summary: The Foreword (p. 1), dated 1 Jan. 1940, states:
“Since the last general edition of our Descriptive Catalog
of Vegetables was published three years ago, continued
progress has been made in raising the standards of quality
and appearance in vegetables for critical growers. Many
changes from previous editions will accordingly be found in
the following pages.
“The present catalogue introduces a species new to
American growers: the edible soybean. Whether this will find
general acceptance remains to be seen. Our own experience
with the different varieties, however, has warranted us in
making available seed of the soybeans listed on page 17.”
The section titled “Edible Soybeans (Soja max)” (p. 17)
lists eight varieties of edible soybeans sold by the company,
with a brief description of each and the number of days to
green shelled beans: Bansei (90 days), Emperor (108), Higan
(112), Hokkaido (98), Imperial (107), Jogun (95), Toku (85),
Willomi (95). The text states: “In recent years many varieties
of edible soybeans have been imported from the Orient by
the U.S. Dept. of Agriculture and detailed studies on their
adaptation to North American growing conditions have been
made, mainly at the University of Illinois.
“As a result a number of varieties eminently suitable
for table use in this country have been developed. The most
promising of these, listed as follows, have been multiplied
for seed on the Asgrow farms. They are very prolific, highly
resistant to disease and insect pests, of attractive appearance
and eating qualities when cooked and served similarly to
Lima beans.
“The number of days refers to picking for use as green
shelled beans; full maturity, for dry shelled beans, is reached
about 30 days later.”
At the bottom of this page is a wide photo of a “Seed
field of Emperor Soybeans on one of the Asgrow farms.”
Page 2 states: “Associated Seed Growers, Inc. Main
office: New Haven, Connecticut. Breeders and growers.
Consolidating: The Everett B. Clark Seed Co., Est. 1857.
N.B. Keeney & Son, Inc., Est. 1860. John H. Allan Seed
Co., Est. 1856. Cable address: Asgrow. Growing stations
and principal warehouses at: Milford, Connecticut; LeRoy,
New York; Sheboygan, Wisconsin; Green Bay, Wisconsin;
St. Paul, Minnesota; Greeley, Colorado; Powell, Wyoming;
Bozeman, Montana; Hamilton, Montana; Ronan, Montana;
St. Anthony, Idaho; Rigby, Idaho; Filer, Idaho; Fairfield,
Washington; Mt. Vernon, Washington; Salinas, California;
Brooks, Alberta, Canada. Breeding stations at: Hamilton,
Montana; Milford, Connecticut; Milpitas, California;

Greeley, Colorado; Indianapolis, Indiana; Filer, Idaho;
Alexandria, Louisiana.
The last page (p. 96) discusses: The Asgrow breeding
and development program. Laboratory work. Research and
service. Slogan: “Asgrow seeds are bred–Not just grown.”
Note 1. This is the earliest document seen (March 2013,
one of two documents) that mentions soybeans in connection
with Associated Seed Growers, Inc., later renamed Asgrow
Seed Co.
Note 2. This is the earliest document seen (March 1999)
that uses the word “Asgrow” to refer to the name of a farm
or a breeding and development program–in addition to a
cable address.
Note 3. Soybeans are also offered in the company’s
May 1942 Descriptive Catalogue of Vegetables (No. 10).
However soybeans are no longer offered in the March 1947
(No. 12) issue of this catalog.
Note 4. The L.H. Bailey Hortorium, Cornell University
(Ithaca, New York) has an excellent collection of early
catalogs and price lists from this seed company, including
price lists from 1930 and 1931, Descriptive Catalogue of
Vegetables (No. 1, 2 and 4), from January 1933, 1935, and
1937, and Descriptive Catalogue of Vegetables for Canners
(No. 3), from January 1935, with a broken set extending to
Jan. 1955 (No. 18). Address: New Haven, Connecticut.
3633. Brother, George H. 1940. Casein plastics. Industrial
and Engineering Chemistry 32(1):31-33. Jan. [25 ref]
• Summary: Casein plastic is the result of a reaction between
casein and formaldehyde. Commercial possibilities of the
hornlike product of this reaction were first appreciated
about 1897 by Adolf Spitteler (21, 25), a German chemist.
Throughout this period the industry was entirely controlled
by the German-French firm, Internationale GalalithGesellschaft Hoff & Compagnie, located at Harburg,
Germany, and the product was called “Galalith,” meaning
milkstone. This firm is still in business and is probably the
largest casein plastics manufacturer in the world.
The first American casein plastic material was
Aladdinite, followed by Karolith, Kyloid, Inda, and finally
by American Erinoid. These were not established on a
profitable economic basis in this country. Accordingly,
Karolith, the Erinoid Company of America, and Pan-Plastics
merged in 1931 to form the American Plastics Corporation.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3634. Burlison, W.L.; Van Doren, C.A.; Hackleman, J.C.
1940. Eleven years of soybean investigations: Varieties,
seeding, storage. Illinois Agricultural Experiment Station,
Bulletin No. 462. p. 123-67. Jan.
• Summary: Contents: Plan of variety trials. Performance
of different varieties: Northern Illinois, central Illinois,
southwestern Illinois, studies on quality of soybean hay.
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Seeding practices–Effects on yields: Rate and method of
seeding, date of seeding. Effects of storage on quality of
soybeans: Long storage reduced stand and yield, shrinkage
in storage, germination tests of stored beans, chemical
composition of three-year-old beans. Summary and
recommendations. Appendix: Characteristics of 66 varieties
and strains of soybeans.
The Bulletin begins: “Soybeans have attracted more
attention and have been more rapidly and more widely
adopted than any other new crop ever introduced into
Illinois. During ten years the Illinois acreage of soybeans
harvested for grain expanded more than fivefold,–from an
average of 369,000 acres in 1924-1928 to an average of
about 2 million acres during 1934-1938.” (p. 123). Tables
show: (1) Illinois soybean production: Acreage and yield,
hay and beans, 1919-1937. (2) De Kalb field. Grain yields
of 25 soybean varieties, 1927-1937. (3) De Kalb field:
Hay yields of 16 soybean varieties, 1930, 1934-1935. (4)
De Kalb field: Straw yields of 24 soybean varieties, 19271937. (5) Urbana field, south-central rotation: Grain yields
of 36 soybean varieties, 1927-1937. (6) Urbana field,
south-central rotation: Hay yields of 37 soybean varieties,
1927-1937. (7) Urbana field, south-central rotation: Straw
yields of 37 soybean varieties, 1927-1937. (8) Urbana field,
miscellaneous plots: Hay yields of 21 soybean varieties,
1929-1935. (9) Urbana field, miscellaneous plots: Grain
yields of 32 soybean varieties, 1927-1937. (10) Urbana field,
miscellaneous plots: Straw yields of 26 soybean varieties,
1927-1935. (11) Alhambra field: Grain yields of 34 soybean
varieties, 1927-1937. (12) Alhambra field: Hay yields of 17
soybean varieties, 1933-1935. (13) Alhambra field: Straw
yields of 31 soybean varieties, 1927-1937. (14) Soybean hay:
Leaves, stems, and pods in grain-type and hay-type soybean
varieties sampled before harvest, Urbana, 1931-1935. Weight
of each and percentage of total weight. (15) Soybean hay:
Leaves, stems, and pods retained in field-cured hay, Urbana,
1931-1934. (16) Rate and method of seeding: Effect of
yield on soybean grain, Illini variety, Urbana, 1928-1932.
24-inch rows (bean drill) vs. 8-inch rows (grain drill). (18)
Date of seeding: Average yields of 12 varieties of soybeans
seeded at different dates, Urbana, 1926-1931. (19) Date
of seeding: Year by year yields of 12 varieties of soybeans
seeded at different dates, Urbana, 1926-1931. (20) Age of
seed: Effect on stand and yield of soybeans, Urbana, 19271934. (21) Age of seed: Stand and yield of five varieties of
soybeans grown from seed of different ages, Urbana, 19271934. (22) Monthly weight changes: Illini soybeans stored
over five-year period, Urbana. (23) Depth of storage: Effect
on moisture and laboratory germination of soybean seed
sampled on different dates. (24) Depth of storage: Effect
on germination and yield of Illini soybeans. (25) Depth of
storage: Effect on properties of meal, oil, and whole grain of
soybeans (Carbohydrate content of meal. Acid number, iodin
[sic, iodine] number, and refractive index at 25 deg. C. of

oil).
(26) (p. 166-67) Characteristics of 66 named and
unnamed varieties and strains of soybeans: Variety name,
seed color, type. days to maturity, shattering, seed size
(beans per pound), hilum color, flower color, pubescence.
The named varieties, listed alphabetically by name, are:
A.K. 92, A.K. 114, A.K. 125, A.K. 141, A.K. 146, Aksarben,
Arlington, Black Eyebrow, Cayuga, Chestnut, Columbia,
Dunfield, Dunfield (Illinois), Dunfield (Indiana), Ebony,
Ebony (Special), Elton, Funman, Guelph, Haberlandt,
Hamilton, Harbinsoy, Hong Kong, Hurrelbrink, Illini,
Ilsoy, Indiana 5584, Ito San, Kingwa, Laredo, Lexington,
Macoupin, Manchu, Manchu (Perry King), Manchu Sel.
(Thomas), Manchu (Thomas), Manchu (Wisconsin),
Manchuria 13-177, Mandarin, Mandell, Mansoy, Midunk,
Midwest, Minsoy, Morse, Morse Sel. 230, Morse (Wilson),
Mukden, Norredo, Peking, Scioto, Strain B, Tokyo, Type
117, Type 119, Type 120, Virginia, Wea, Wilson-Five,
Wisconsin Black. Address: 1. Chief in Crop Production;
2. Formerly Asst. in Crop Production; 3. Prof. of Crops
Extension. All: Urbana, Illinois.
3635. Hurd-Karrer, Annie M. 1940. Comparative
susceptibility of crop plants to sodium chlorate injury. USDA
Technical Bulletin No. 648. 15 p. Jan. See p. 3-14. [20 ref]
• Summary: Sodium chlorate is an herbicide. Soybeans,
though apparently resistant to injury in early stages of
growth, invariably failed later to a striking degree. Flax and
oats are the most tolerant. Address: Assoc. physiologist, Div.
of Cereal Crops and Diseases, Bureau of Plant Industry.
3636. Webber, P.A. 1940. Are soy beans a good food?
Madison Health Messenger (Madison, Tennessee) 2(3A):1,
4. Undated.
• Summary: “There is probably no legume which has been
more universally used, and justly so, than the soy bean. In
the earliest Oriental records that go back to the beginning
of the Historical Period its use is frequently mentioned.
Today after thousands of years, in hundreds of recipes, it is
finding its way into the daily dietary of upwards of half the
population of The world.
“Only within the last few years has this interesting
food received any emphasis in the Occident, but now it is at
last receiving at least a part of the attention that it so much
deserves. Methods for its use are daily being perfected and
presented to the people of Europe and America. United
States government agencies and State Experiment stations
are spending much time and money to bring this unique
legume and its use to the attention of the people of the
United States.
“Considerable research with experimental animals
and humans has shown beyond a doubt its high value as
a food. Its impressive chemical analysis 20% fat, 40%
protein, 5% minerals, with its cheapness makes it one
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of the most economical and best sources of fat, protein,
and mineral elements that can be found in any food.
Combined daily in its various forms in the diet with plentiful
supplies of vegetables, fruits, and grains, it contributes
to a well-balanced ration providing adequate protein, fat,
carbohydrate, minerals, and vitamins.
“Despite the above mentioned facts proven by many
thousands of years of human experience and corroborated by
the experimental evidence of scores of research laboratories,
recently most adverse but unfortunate criticism has been
published concerning the soy bean, attempting to lead the
public to an unfavorable attitude toward this most useful
food by cleverly covering the facts.
“Even the warmest enthusiast for this food would hardly
think of it in terms of supplying all the needs of the human
dietary. An All-Wise Providence has provided a great variety
of foods, and nature indicates a generous and liberal intake
from this bountiful supply. Far be it from those who know
the nutritional values of the soy bean best, and are most
vocal in its praise to divert attention in any way from any
other worth-while food.
“We have been cited to the use of soy beans when fed
to test animals, producing high blood pressure, indigestible
wastes in the intestines, and albumin and casts appearing
in the urine, showing kidney degeneration. It is unfortunate
that along with this statement covering soy beans, it was
not told the reader that excessive protein of whatever source
in the diet, animal or vegetable in origin, will produce like
results. This has been proven conclusively by Dr. Newburg
of the University of Michigan Hospital and others. It would
seem fair, to say the least, that the quantity of protein fed
to these test animals would have been reported also, that
the reader may know that the experiment was conducted to
show what an ‘excess’ of soy bean protein would produce.
In apprehension of this unscientific attempt calculated to
mislead the reader, your attention is called to the word
‘excess’ which is the key to the whole situation. When too
many soy beans are used over a long period of time these
conditions may develop. This is true also of any of the rich
protein foods such as meat, eggs, cheese, etc. Here as in
other things the rule of moderation can be well taken. As
yet soy beans are not being used extensively enough in the
United States to be considered a cause for the alarming
growth of high blood pressure, kidney degeneration, etc., so
it is hardly fair to lay the blame of these prevalent conditions
in Americans today on the humble soy bean. It is plain to
even the unscientific mind that these conditions are being
brought on, at least to some extent, by the excessive use of
other high protein foods and habits that bring about general
health degeneration.
“A clear statement of truth on this subject instead of a
half truth would have given the reader the proper impression;
but half truths seem to be in vogue today; nevertheless such
methods of deception are most reprehensible, and call forth a

statement of the whole truth as recognized scientists report it.
In spite of what has been written to the contrary, briefly the
following facts still remain:
“1. The soy bean has been used successfully for
thousands of years in the dietary of hundreds of millions of
human beings.
“2. It is a high protein food and along with other high
protein foods should be eaten in moderation.
“3. It is one of the cheapest and best sources of complete
protein, fat, minerals, and vitamin B-1.
“4. Its proper use is being encouraged by Federal and
State Agencies.
“5. Scientific, experimental and clinical evidence show
that when eaten in proper combination with other foods it
provides a most valuable adjunct to the diet.
“6. Scientifically trained dietitians and other medical
experts are increasing their use of the soy bean in diet
therapy. For twenty-five years the famous Battle Creek
Sanitarium has been serving soy bean foods in many ways.
“7. Many manufacturers of soy bean foods are properly
representing their foods to the public and are producing fine
tasty foods.
“8. The public need not ‘beware’ of soy beans any more
than they would beware of an excess of any other kind of
protein food provided for our nourishment.
“In conclusion I wish to assure the reader that my
acquaintance with soy beans covers many years, sixteen
of which were spent in the Orient where I had a first-hand
opportunity to observe soy beans as they were used in the
diets of hundreds of millions of people and certainly if soy
beans were such a dangerous food there would be little of
the population of China and Japan left, considering that
they have been using soy beans for thousands of years;
however, instead today they are growing in numbers faster
than Americans. I have been using soy bean foods for nearly
twenty-five years and none of the symptoms which were so
misleadingly presented to the reader are present in my body.
“The reader’s attention is cited [called] to thousands
of pages of scientific literature found in any large public or
other library, in corroboration of the above stated facts.”
Note: two different issues of this periodical are shown
to be Volume 2, No. 3. the earlier of these two, which we
have decided to call 2(3A) was published after Sept. 1939
(see last page) and before 15 Feb. 1940. We have estimated
the publication date to be Jan. 1940. the second of these
two, which we have decided to call 2(3B) was published
after March 1940 (see 1st page). We have estimated the
publication date to be April. 1940–3 months later. Address:
PhD, Head of Chemistry Dep., Madison College.
3637. Detwiler, S.B., Jr.; Markley, K.S. 1940. Smoke, flash,
and fire points of soybean and other vegetable oils. Oil and
Soap 17(2):39-40. Feb. [5 ref]
• Summary: Many representative soybean oils and other
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vegetable oils were examined by the Cleveland open cup
method and their smoke, flash, and fire points were reported.
Crude expeller soybean oil had an average flash point of
300ºC (573ºF) and an average fire point of 351ºC (664ºF).
Crude solvent extracted oil had an average flash point of
316ºC (602ºF) and an average fire point of 355ºC (672ºF).
Refined soybean oil had an average flash point of 329ºC
(624ºF) and an average fire point of 361ºC (681ºF).
The higher the flash and fire points, the more thermally
stable and less dangerous (as when deep-frying) is the oil.
“Soybean oil appears to be superior in smoke, flash, and
fire point characteristics to all other oils of corresponding
type which were examined, and it may be concluded that
good quality soybean oil, free from excessive quantities of
free fatty acids and foots, may be safely heated to 600ºF
(315ºC) and above without undue risk of fire.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3638. Daily Digest (USDA). 1940. Fiber from soya bean.
76(53):2. March 15. [1 ref]
• Summary: “Out of the protein in soya beans two Japanese
chemists have developed a strong synthetic fiber of high
tensile strength which can resemble wool or natural silk,
depending on production methods, says a copyright Science
Service report. The process is described in a new patent
granted by the U.S. Patent Office to Toshiji Kajita and
Ryohei Inoue of Tokyo. Scientists of the Department of
Agriculture express little surprise that a wool-like fiber
can be created from soya beans, for it has been done
experimentally, also, in the United States. The claims of a
silk-like fiber are novel. While samples of the new Japanese
fiber are not available, it is believed that this claim relates
to the appearance of one form of the fiber which might be
straight, without the kink of wool, and which might possess
a sheen resembling that of silk. Chemists, too, are interested
in the new patent because it describes the use of lecithin to
stabilize the protein solution. American investigators have
found that with soya bean protein solutions a critical stage is
reached where pectin is present. If the pectin in the solution
makes it gel prematurely the whole batch must be thrown
out. If the Japanese can prevent this gelation with lecithin
they have made a real advance in the synthetic fiber art.”
3639. Evening Courier (Champaign-Urbana, Illinois). 1940.
W.E. Riegel is honored by Exchange Club. March 28.
• Summary: On Wednesday, the Champaign Exchange Club
honored William E. Riegel of Tolono; his name was placed
in the Book of Golden Deeds. Dr. C.L. Stewart made the
award saying: “Bill Riegel has such a balance of action and
thought, kindliness and persistence, insight and affection that
he has the respect of his contemporaries, rich and poor, old
and young.
“’Perhaps no better tribute to his manhood is afforded
than by the fact that many young men, particularly those

of university age, sensing his unusual human warmth and
power, seek him out for advice on problems of life work and
principles of effective living.’”
Mr. Riegel was the 12th outstanding Champaign County
citizen to be so honored. As he made the presentation, Dr.
Stewart gave a brief review of Mr. Riegel’s contributions to
the community: “’After his student days at the University
of Illinois, 1905 to 1908, William Riegel became manager
of extensive areas of high-grade farm land near Tolono. He
became recognized as one of the outstanding farm managers
of the corn belt. His activities in respect to soybeans, and
more recently with respect to Korean Lespedeza, have not
only led to success in farm management results, but have
given him a wide range of contacts with scientists, farmers,
other business people, legislators, and others concerned with
various aspects of modern American agriculture,’ said Dr.
Stewart.
“’While president of the Champaign county Farm
Bureau, and otherwise contributing to the strength of the
Illinois Agriculture association, while helping to organize the
American Soybean association, and later serving it in official
capacity, while president of the Illinois Crop Improvement
association and a member of the board of directors of the
International Crop Improvement association, while serving
on committees to advice administrative and legislative
officers at Springfield [Illinois] and Washington [DC], Mr.
Riegel has represented not so much the interests of farm
land he operated as the interest of hundreds and thousands of
other farms and other homes for whose economic well-being
he has had a most practical understanding.’
“’William Riegel’s interest in community life is broad
and deep. Activity on the board of directors of his local
bank and in the agricultural work of the Illinois Bankers’
association has been evidence of this interest’
“Church Trustee: ‘Again, when the Illinois branch of
the United States department of agriculture’s farm security
administration needed a state corporation, he served as one
of the original directors, He is one of the original directors of
Farm Foundation, established by the Hon. Alexander Legge,
first chairman of the Federal Farm board, this foundation
being established to correlate the interests of agriculture,
finance, industry, labor and transportation.’
“’At the campus of the University of Illinois, Mr. Riegel
is a director of the Alumni association, as member of the
advisory board for agronomy in the agricultural experiment
station and the father of a son, Robert, and daughters
Catherine and Ruth, who as former and present members of
the student body are in process of proving themselves worthy
of their master-farmer father and their master-homemaker
mother.’
“’A trustee in his local community church and active
as a layman in its work throughout the state, Mr. Riegel has
long shown his interest in the deeper things of life.’
“In response, Mr. Riegel said that the things he
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remembered in his life were those that he failed to do
completely and well. He also stated that if he had his life to
live over, he would strive to be more kind, considerate and
tolerant in his relations with his fellow men.”
3640. Allison, F.E.; Ludwig, C.A.; Hoover, S.R.; Minor, F.W.
1940. Biochemical nitrogen fixation studies. I. Evidence for
limited nitrogen supply within the nodule. Botanical Gazette
101(3):513-33. March. [2 ref]
• Summary: Studies of the effects of increased oxygen
tension upon nodule respiration concluded that oxygen
tension was low within the tissue of soybean nodules.
Address: Bureau of Agricultural Chemistry & Engineering
U.S. Dep. of Agriculture, Washington, D.C.
3641. Allison, Franklin E.; Ludwig, C.A.; Minor, F.W.;
Hoover, S.R. 1940. Biochemical nitrogen fixation studies.
II. Comparative respiration of nodules and roots, including
non-legume roots. Botanical Gazette 101(3):534-49. March.
[6 ref]
• Summary: “The purpose of the present study was to
determine to what extent nodule metabolism differs from
root metabolism, particularly that of legume roots. Since
nodules are filled with bacteria there seems to be a rather
widespread belief that their metabolism, as evidenced by rate
of respiration, is markedly higher than that of root tissues.”
Address: Bureau of Agricultural Chemistry & Engineering,
U.S. Dep. of Agriculture, Washington, D.C.
3642. Smith, Allan K.; Max, Herbert J. 1940. Soybean
protein dispersions in formaldehyde solutions: Preparation
and application. Industrial and Engineering Chemistry
32(3):411-15. March. [13 ref]
• Summary: “Soybean protein dispersions in concentration
up to 10% are prepared in the presence of formaldehyde.
Mild hydrolytic treatment of the protein is an important
factor in preparing such dispersions...
“A protein-formaldehyde dispersion of the type
described in this paper has found its first commercial
application in the surface sizing of glassine paper for which
the usual alkaline type of dispersion made from casein or
soybean protein is unsuited.” Making laminated plastics
is another application of this dispersion which shows
considerable promise. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3643. Walsh, R.M. 1940. Soybeans: New problem.
Agricultural Situation (The) (USDA Bureau of Agricultural
Economics) 24(3):12-14. March.
• Summary: “The rapid increase soybean production in
the United States during the past 6 years has provided
many farmers with a new cash crop, and other farmers
with valuable hay, forage, and green manure crops. On the
other hand, the greater soybean production has materially

increased the domestic surplus of edible fats and oils, and
has been an important factor depressing prices of lard and
cottonseed oil.” Note: This is the “new problem” referred to
in the title.
“Production of soybeans has increased even more
sharply than acreage. Approximately 5 million bushels of
beans were harvested in 1924, 13 million bushels in 1933,
and 87 million bushels in 1939.
“In the four States where the greatest increases in
soybean acreage have taken place–Ohio, Indiana, Illinois,
and Iowa–soybean acreage has tended to take the place of
land previously planted to oats and corn. These four States in
1939 accounted for 61 percent of the total soybean acreage
and 91 percent of the beans harvested.
“The marked increase in the production of soybeans in
the Corn Belt has been conditioned by several factors. These
include the ability of the soybean plant to withstand drought,
its relative freedom from pest hazards, its adaptability to
crop rotations, the possibility of harvesting the beans with
the small combine, and the fact that soybeans provide an
additional source of cash income for many farmers. The
necessity for finding a more profitable crop than oats, and
in some cases corn, has been important in bringing about
increased soybean production.”
A large table shows “Production, disposition, and
products obtained from crushings of soybeans; and
production of lard and cottonseed oil in the United States,
Average 1924-33, Annual 1934-39.” Disposition includes:
(1) Used for feed or seed. (2) Exported. (3) Crushed (the
largest of the three; in million bushels. Increased from 1.943
in 1924-33 average, to 9.105 in 1924, to 25.181 in 1935, to
30.310 in 1937, to 44.470 in 1939). Address: USDA.
3644. Webber, P.A. 1940. Are soy beans good food? BeanBag (The) (Lansing, Michigan) 22(7-10):9-10. March.
• Summary: From Madison Health Messenger (Madison
College, Tennessee): “There is probably no legume that has
been more universally used, and justly so, than the soy bean.
In the earliest oriental records that go back to the beginning
of the historical period, its use is frequently mentioned.
Today after thousands of years in hundreds of recipes, it is
finding its way into the daily dietary of upwards of half the
population of the world.
“Only within the last few years has this interesting
food received any emphasis in the occident but now it is at
last receiving at least a part of the attention that it so much
deserves. Methods for its use are daily being perfected and
presented to the people of Europe and America. United
States government agencies and state experiment stations are
spending much time and money to bring this unique legume
and its use to the attention of the people of the United
States.”
Consider the following facts: “1. The soy bean has been
used successfully for thousands of years in the dietary of
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hundreds of millions of human beings.
“2. It is a high protein food and along with other high
protein foods should be eaten in moderation.
“3. It is one of the cheapest and best sources of complete
protein, fat, minerals, and vitamin B.
“4. Its proper use is being encouraged by federal and
state agencies.
“5. Scientific experimental and clinical evidence show
that when eaten in proper combination with other foods it
provides a most valuable adjunct to the diet.
“6. Scientifically trained dietitians and other medical
experts are increasing their use of the soy in diet therapy.
For 25 years the famous Battle Creek sanitarium has been
serving soy bean food in many ways.
“7. Many manufacturers of soy bean foods are properly
representing their foods to the public and are producing fine
tasty foods.
“8. The public need not ‘beware’ of soybeans any more
than they would beware of an excess of any other kind of
protein food provided for nourishment.” Address: PhD, Head
of Chemistry Dep., Madison College, Tennessee.
3645. Wisconsin Agricultural Experiment Station, Bulletin.
1940. What’s new in farm science. No. 449. 96 p. March.
See p. 86-87.
• Summary: This bulletin contains many separate farm
science items based on original research in Wisconsin.
In the chapter on “Poultry” the first section (p. 86-87) is
titled “Liberal amounts of animal protein help produce early
broilers,” by J.G. Halpin, C.E. Holmes, and W.W. Cravens.
They write: “Fast early growth cannot be expected when
soybean oilmeal is the only protein supplement, even though
it is used in such large quantities as 16, 20, or 24 parts in
each 100 of ration.
“The practical way to make chicks grow fast is to use
such high-quality protein feeds as dried milk, meat scraps,
and good quality fish meal along with soybean oilmeal.
Equal parts of these four protein materials is a good
combination.”
The recommended Wisconsin ration is given.
Note: This Bulletin was published before the start of
World War II. During and after the war, much less animal
protein was recommended.
3646. Science News Letter. 1940. Soybeans for human food.
37:229. April 13.
• Summary: Professor W.L. Burlison of the University
of Illinois told the Farm Chemurgic Conference that a
number of soybean “varieties specially adapted for human
consumption have been brought in from the Orient by
the U.S. Department of Agriculture, and six of them have
been selected and bred as having special promise. Next big
expansion in soybean use may be expected to come across
the dinner table, via these new varieties.” The new varieties

“give promise of being acceptable as green vegetables, for
shelling like the already well known Lima beans.”
3647. Walsh, R.M. 1940. Soybeans–New problem:
Increasing the supply of food fats and oils. Cargill Crop
Bulletin 15(4):34-35. April 24.
• Summary: The rapid increase in soybean production during
the past six years has materially increased the domestic
surplus of edible fats and oils, and has been an important
factor depressing prices of lard and cottonseed oil. Between
1924 and 1933 soybean acreage doubled, from 2 million to 4
million acres, increasing to about 10 million acres harvested
in 1939. But the volume of soybeans harvested increased
from 5 million bushels in 1924, to 13 million bushels in
1933, jumping to 87 million bushels in 1939.
“Although the soybean is a legume, it is considered
under the Agricultural Conservation Program to be soildepleting in the North Central and Western States when
the beans or seeds are allowed to ripen and are harvested.
The plant is considered nondepleting when used for other
purposes. It has distinct soil-building characteristics when
plowed under as a green-manure crop. Beginning in 1936,
the Agricultural Adjustment Administration [AAA] has
encouraged this practice by including it as one basis for
making conservation payments to farmers...” Address:
Agricultural Statistician.
3648. Lewis, A.J. 1940. Comparative durability of soybean
and other oil varnishes. Paint, Oil and Chemical Review
102(9):9-11. April 25.
• Summary: “Soybean oil can be considered suitable for the
manufacture of varnishes with no loss in durability, either
when utilized as the only oil present or when blended with
tung, perilla, and linseed oils.” Phenolic resin-soybean oil
varnishes have excellent durability. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3649. ACE (U.S. Bureau of Agricultural Chemistry and
Engineering). 1940. Soybean oil. No. 31. 14 p. April. [112
ref]
• Summary: Contents: Composition and physical properties.
Soaps and detergents. Paints, varnishes, and related products.
Edible products. Phosphatides. Sterols. Vitamins.
A table on page 1 shows factory production and
consumption of soybean oil in the United States from 1931
to 1938. It is broken down into total factory production,
shortening, oleomargarine, other edible products, soap,
drying oil industry, and miscellaneous. Note the extensive
bibliography. Note also that this is the earliest document
seen that specifically mentions the use of soy oil to make
detergents.
Concerning sterols: “The unsaponifiable fraction,
amounting to 0.5 to 2 percent of the original crude soybean
oil, is of little commercial value at the present time.
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Somewhat less than half of the total unsaponifiable matter
of the crude oil consists of a mixture of sterols, principally
sitosterols, dihydrositosterol, and stigmasterol... Because
of the interest in stigmasterol as a source of material for the
preparation of certain sex hormones, the recovery of this
substance from the crude mixture of sterols has attracted
considerable attention. The stigmasterol content of the crude
oil is probably not over 0.1 percent and its recovery entails
many operations of a highly technical character.”
Note: This is the earliest document seen (Oct. 2001)
concerning industrial (non-food) uses of soy sterols. Address:
USDA.
3650. Arnold, L.K.; Quackenbush, A.D., Jr. 1940. Plastics
from soybean meal and furfural. Proceedings of the Iowa
Academy of Sciences 47:231-34. Paper presented at FiftyFourth Annual Session Held at Mount Vernon April 19 and
20, 1940. [4 ref]
• Summary: Most protein substances can be hardened to
form relatively hard, tough and water resistant materials by
suitable chemical treatment. Currently some 10,000 tons of
milk casein each year are hardened by formaldehyde into
such items as buttons, buckles, fountain pens, and other
novelties in an attractive array of pastel colors.
A less expensive and more available protein source is
soybean oil meal; roughly 1.3 million tons are produced
each year in the United States, and it costs less than 2 cents a
pound. Address: Engineering Experiment Station, Iowa State
College, Ames, Iowa.
3651. Burgess, P.S. 1940. Fifty years of achievement.
Agronomy. Arizona Agricultural Experiment Station, Annual
Report 50:3-19, 52-53. For the year ending June 30, 1939.
• Summary: This 50th anniversary report begins with an
excellent, detailed history of the experiment station (p. 3-28)
divided into three parts: Pioneering years, the middle years,
the last decade of agricultural research. There are 2-5 photos
of station personnel on most pages.
In the section titled “Agronomy” is a subsection on
“Soybeans” which states (p. 52-53): “The main problem in
growing soybeans in Arizona is not so much that of obtaining
high yields as it is finding nonshattering varieties or finding
means of preventing or avoiding shattering. Contrary to
Midwest conditions, the soybean pods ripen here before the
leaves or vines, since the plants are not subjected to frosts.
This along with their indeterminate manner of ripening pods
makes harvesting difficult when the threshed bean is desired.
“It is impossible to use the combine for harvest as is
done in the soybean growing region of the Midwest. Instead
they must be cut and allowed to dry before threshing.
This usually results in much shattering of the beans unless
extreme care is taken in time of time of cutting and after
cutting operations. It appears that the best time to cut is at the
stage of maximum number of yellow pods. After curing 2 or

3 days in the swath, they may then be placed in small cocks
for further curing before threshing, the main point being to
minimize handling after drying.”
The station is searching for nonshattering varieties.
During 1938, 557 different strains and varieties were seeded
in 25-foot rows for observational purposes. Many of them
showed promise of yielding well or better than any now in
the regular variety test. Thirteen of them shattered less than
40 per cent,... A few of them shattered only 5 to 10 per cent.”
“Increased plantings of Arisoy (U.S.D.A. 86738) and
Charlee (U.S.D.A. 71663) were made at the Mesa University
Farm. A table shows that Arisoy was the top yielder in both
hay and seeds with 3.98 tons/acre of hay and 1,852 lb/acre of
seed. Address: Director, Tucson.
3652. Forbes, E.B.; Bratzler, J.W.; French, C.E. 1940. The
utilization of certain feeding stuffs by cattle. Pennsylvania
State College. Agricultural Experiment Station, Bulletin No.
391. 14 p. April.
• Summary: Steers were fed soybean silage, with molasses
or phosphoric acid added, or soybean oil meal, hydraulic,
expeller, or solvent processed. Calcium and phosphorus
balances were determined with the rations containing six
kinds of silage. “The experimental periods were 28 days
in length, including 10-day preliminary feeding periods
and 18-day periods of collection of feces and urine...
The digestibility of the three soybean meals differed
comparatively little, but the product of the solvent process
had a slightly higher content of digestible protein and
slightly lower content of total digestible nutrients than had
the two other soybean oil meals...
“Among the soybean oil meals, the solvent product was
highest in digestible protein but lowest in total digestible
nutrients and metabolizable energy.” Address: Inst. of
Animal Nutrition, Pennsylvania State College.
3653. Smith (John T.) & Sons. 1940. Varieties of edible
soybeans (Leaflet). Tolono and Newman, Illinois. 1 p. Front
and back. April. [1 ref]
• Summary: On the front side is a description of each of
the following varieties, excerpted from Illinois Agric. Exp.
Station, Bulletin No. 453: Giant Green, Bansei, Hokkaido,
Hokkaido, Jogun, Willomi, Imperial, Funk Delicious,
Emperor. On the back is directions for shelling and cooking
green soybeans (“Prepared by Department of Home
Economics, University of Illinois”). Note that the beans are
shelled (removed from the pods) before cooking; thus they
are not eaten like edamame, in the pods, Japanese style.
Smith’s prices are written on by hand: 1-5 lb @ 25
cents. 5-10 lb @ 20 cents. 10-40 lb @ 15 cents. over 40 lb
@ 10 cents. The date, April 1940, is also written on by hand.
Address: Tolono and Newman, Illinois.
3654. U.S. Regional Soybean Industrial Products Laboratory.
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comp. 1940. Soybean oil. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 46. April. 14
p. https://archive.org/details/soybeanoil31unit.pdf [112 ref]
• Summary: Contents: Composition and physical properties.
Soaps and detergents. Paints, varnishes, and related products.
Edible products. Phosphatides [including commercial
soybean lecithins]. Sterols. Vitamins.
The section titled “Edible products” states:
“In recent years the principal outlet for soybean oil
has been in the edible field and, as mentioned above, it is
essential that the oil be refined, bleached, winterized, and
deodorized to remove part or all of the color and odorous
constituents. These operations are highly technical and are
carried out on a large scale. The completely refined oil can
be used as a salad oil and in the preparation of mayonnaise
and salad dressings, in packing fish, and in deep-fat frying
of such food products as potato chips, nuts, and doughnuts.
For these purposes it is usually blended with cottonseed,
corn, or similar oils. Because of the tendency of highly
refined soybean oil to undergo flavor reversion, care must be
exercised in its use in edible products. Because of the high
tinctorial properties of soybean oil it can be used to produce
a bright-colored mayonnaise and for coloring oleomargarine.
“In the production of shortening and oleomargarine,
soybean oil is hydrogenated after it is refined, and then
bleached and deodorized. For use in the manufacture of
oleomargarine it is usually blended with some other oil,
especially cottonseed or coconut oils, although considerable
quantities of oleomargarine made wholly from milk and
soybean oil are currently produced. In this case the oil is
usually hydrogenated to an iodine number of about 75.
Whole milk is inoculated with a mixed culture and incubated
or ripened to produce the necessary amount of lactic acid and
flavoring constituents required to impart the essential butter
flavor to the finished product. After introduction of the salt
and other minor ingredients, the milk and hydrogenated oil
are properly proportioned and fed to the emulsifying churns
or high-speed homogenizers, where they are emulsified to
form a creamy liquid which on crystallization forms the
finished product known as oleomargarine.
“By far the largest single outlet for soybean oil is in the
production of vegetable shortenings and lard compounds.
For these uses the oil is hydrogenated to a degree of hardness
which depends on the experience of the manufacturer and
the type of product desired. The hydrogenated oil is blended
with other fats and oils, especially hydrogenated cottonseed
oil. In some cases the soybean oil is hardened to a rather high
titer and blended with less highly-hydrogenated cottonseed
or other oil in order to improve the flavor stability and retain
the requisite plasticity in the finished product.”
A wide table (p. 1), titled “Factory production and
consumption of soybean oil in the United States” is divided
into 8 columns: (1) Year, 1931-1938. (2) Total factory
production (1,000 lb). (3) Shortening. (4) Oleomargarine. (5)

Other edible products. (6) Soap. (7) Drying oil industry. (8).
Miscellaneous.
In 1938 the three largest uses were (1) Shortening
58.8%. (2) Oleomargarine 16.4%. (3) Drying oil industry
7.74%.
Note: The references are divided into the same groups as
the contents, but they are numbered consecutively. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
3655. Watts, Betty M.; Morse, Lura. 1940. Soybeans for
salad dressings. Daily Digest (USDA) 77(24):4. May 4. [1
ref]
• Summary: “’The efficiency of the egg yolk as an
emulsifying agent has long been attributed to its high
phosphatid content,’ says an article by Betty M. Watts
and Lura Morse, of the University of California, in Food
Research for March-April. ‘Since soybeans are second only
to egg yolk in phosphatid content,’ the authors continue, ‘the
possibility was suggested that they also might be utilized, in
the preparation of salad emulsions.
“’Benzine-extracted, undenatured, soybean flour, heated
with water, was successfully used as an emulsifying agent in
the preparation of salad dressings. The emulsions obtained
were less finely dispersed than those prepared from an equal
proportion of yolk solids, but were practically identical in
droplet size to eggwhite emulsions made over the same
formula. The relative viscosity of the soybean dressings was
much greater than those from either yolk or white, making
possible the preparation of inexpensive salad dressings
containing a low amount of oil with the soybean flour as the
sole emulsifying and thickening agent.
“’The fat-free soybean flour was also used to replace
egg white in combination with egg yolk as an emulsifying
agent but the characteristic high viscosity of the cooked
soybean flour was lost on addition of yolk.’” Address: Univ.
of California.
3656. Earle, F.R.; Milner, R.T. 1940. A crystallization
method for the determination of saturated fatty acids in
soybean oil. Oil and Soap 17(5):106-108. May. [7 ref]
• Summary: The American Oil Chemists’ has already
adopted two official methods for the determination of the
amount of saturated acids in vegetable and animal oils and
fats, namely the thiocyanogen and the modified Twitchell
lead salt-alcohol methods. This new method offers some
important improvements. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3657. Nagel, R.H. 1940. Combined support and water supply
for condensers. Chemist Analyst (The) 29(2):44-45. May.
• Summary: “The ordinary laboratory assembly of
condensers, using ring stands and long lengths of rubber
tubing, is both insecure and unsightly, especially when
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several are used at one time. The accompanying sketch [p.
45] illustrates a plan that has been found very satisfactory
in all respects.” Address: U.S. Regional Soybean Industrial
Products Laboratory, Urbana, Illinois.
3658. Newton, J.M.; Farley, F.F.; Naylor, N.M. 1940. The
use of soybean -amylase to follow the modification of
starch. Cereal Chemistry 17(3):342-55. May. [26 ref]
Address: Plant Chemistry Subsection, Iowa Agric. Exp.
Station, Ames, Iowa.
3659. Detwiler, S.B., Jr.; Markley, K.S. 1940. Laboratorytype molecular or short-path still: for vegetable and animal
fats and oils. Industrial and Engineering Chemistry,
Analytical Edition 12(6):348-50. June 15. [7 ref]
• Summary: The design of such a still is described and
illustrated. A photo also shows it. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3660. Business Week. 1940. New plastic mixture: Soybean
research yields a solution already being used in textiles,
paper, and leather. June 22. p. 32-33.
• Summary: “In 1936 the United States Department of
Agriculture established a regional soybean industrial
products laboratory at the University of Illinois, set it the
task of finding some practical uses. Up to then, about the
only applications in industry were paints, especially barn
paint, and the much-discussed Ford products: automobile
paint, and a plastic which contained twice as much phenolic
resin as it contained soybean meal.
“A promising non-food use for soybean meal seemed
to lie in plastics. The key discovery was that protein from
soybean meal could be hardened by a 40% formaldehyde
solution into a thermoplastic material. It was industrially
useless, because it took too long to mold, and absorbed too
much water when submerged. But it was a start.
“Soybean meal from which the oil has been extracted is
much cheaper than the pure protein. Presently the researchers
learned that the meal itself could be treated successfully
with formaldehyde. Adding a phenolic resin or urea resin
to hardened meal made it a quick-setting plastic. Molding
together equal parts of the hardened meal, woodflour, and
resin produced a distinctly new and homogeneous plastic
material.
“This mix is about 15% cheaper than the ordinary resinand-woodflour product, and it can be made to brighter dye
shades without weakening the material. Disadvantage: It
still absorbs 3% water in a 48-hour submersion, which is six
times as much as phenolic material absorbs...
“Routine question that arises about every plastic: Has
it a liquid form? The laboratory found that as much as 10%
of soybean protein could be suspended in a formaldehyde
solution. When this solution is applied to a material and
dried, the residue is practically the same plastic. Used to

impregnate paper, cloth, or other fibrous material, it can be
partially dried and then hot-pressed into a strong, lustrous
laminated board, in a broad range of bright or dark shades.
“The same solution is already being used in textiles,
paper, and leather. As a leather finish, it produces a tough,
flexible coating. One large tanner is using it to produce a
premium grade of men’s-shoe weight calfskin. Several paper
mills use it as a water-resistant sizing. In a textile it produces
a semi-permanent stiffening that resists several launderings.
“At least two big soybean processors, The Glidden Co.
of Chicago and the Central Soya Co. of Decatur, Indiana, are
promoting the use of this liquid material commercially, and
are reported to be developing industrial uses along several
related lines.”
3661. Borthwick, H.A.; Parker, M.W. 1940. Floral initiation
in Biloxi soybeans as influenced by age and position of
leaf receiving photoperiodic treatment. Botanical Gazette
101(4):806-17. June. [5 ref]
• Summary: “Summary: 1. Individual leaves on a Biloxi
soybean when subjected to photoperiodic stimulation differ
in their capacities to cause floral initiation.
“2. The most effective leaf on the plant is the one that
has most recently attained its full size. Young leaves increase
in their capacity to effect floral initiation until they attain full
size, after which they gradually decline in effectiveness.
“3. The most active leaf, operating alone, is able to
cause initiation of as many flower buds per plant as are
formed when all leaves function simultaneously.
“4. The capacities of different leaves to supply a flowerforming stimulus is correlated with their relative states of
maturity and not with their distances from the growing points
where flowers are formed. When the flower-forming stimulus
from the third compound leaf passes downward through
two internodes to the bud in the axil of the first compound
leaf, it induces the formation of more flower primordia there
than does the stimulus from the first compound leaf which is
situated immediately adjacent to the bud.
“5. The flower-forming stimulus produced by the leaves
of soybeans moves readily both up and down the stem.”
Address: 1. Morphologist; 2. Physiologist; U.S. Horticultural
Station, Beltsville, Maryland.
3662. Culbertson, C.C.; Shearer, P.S.; Hammond, W.E.;
Robinson, J.L. 1940. Fattening yearling steers. A.H. Leaflet
[Animal Husbandry], Iowa Agricultural Experiment Station,
Cooperative Extension Service No. 158. 9 p. June.
• Summary: This is a mimeographed leaflet. Contents: Part
I: Corn of different degrees of hardness. Part II: Linseed
meals, soybean oilmeals and cottonseed meal. Introduction
(explanation of the two parts). The allotment and rations
fed to the cattle (includes two different levels of soybean
oilmeal). The varieties of corn and the hardness of each.
The protein supplements fed. The feeder cattle. The hogs
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following and how handled. Results in tabular form: Table
(3): Corn of different degrees of hardness. (4) Protein
supplements for fattening steers (includes Expeller soybean
meal and Solvent extracted soybean meal). (5 & 6) Fattening
yearling steers. Address: Animal Production and Farm Crops
Subsection, Agric. Exp. Station, Iowa State College of
Agriculture and Mechanic Arts, Ames, Iowa.
3663. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1940. The
chemical composition of some high iodine number soybean
oils. Oil and Soap 17(6):120-21. June. [3 ref]
• Summary: In a previous article in this journal (Oct. 1938),
these three researchers reported the results of an examination
of a soybean of abnormally low iodine number, namely
102.9.
The soybeans used in the present investigation were a
wild variety, and three cultivated varieties named Seneca,
Peking, and Illini. The seeds of the wild variety were small,
dark brown or nearly black, and had a very low oil content–
but that oil had a very high iodine number. “This variety has
served as one of the parents in a number of crosses which
have been made in an effort to obtain new strains [varieties]
of soybeans yielding oils of higher-than-average iodine
numbers.”
Of the 7 soybean oils having iodine numbers ranging
from 102.9 to 151.4, the saturated acids were found to
comprise 12.7 plus or minus 0.8% and the unsaturated acids,
87.3 plus or minus 0.8% of the total acids present. Thus the
ratio of saturated to unsaturated fatty acids in soybean oil
was found to be relatively constant, regardless of the iodine
number, over the range shown above.
Tables: (1) Analysis of the four soybeans. (2) Yield of
soybean oil on extraction (kg and percent).
(3) Physical and chemical characteristics of the oils:
Iodine number, thiocyanogen number, saponification number,
acid number, diene number, hydroxyl number, unsaponifiable
(percent), break (percent), phosphorus (percent), color,
refractive index, specific gravity, total acids / iodine number,
total acids / thiocyanogen number, saturated acids (percent
determined), saturated acids / iodine number, saturated acids
/ thiocyanogen number, saturated acids, percent corrected.
(4) Comparison of the iodine number and the distribution of
fatty acids derived from various soybean oils.
Conclusions: (1) There is a remarkable constancy in the
ratio of saturated to unsaturated acids of these soybean oils;
it appears to be completely independent of the iodine number
of oil from which the acids were derived or the amount of oil
present in the seed (whether wild or cultivated).
(2) “The distribution of the unsaturated acids varies in
a specific manner with the iodine number of the oil derived
from the seed, but is independent of the total amount of acids
which are formed during growth and maturation and stored
in the seed in the form of various lipids.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.

3664. Johnstone, H.F.; Spoor, I.H.; Goss, W.H. 1940.
Properties of soybean oil-solvent mixtures. Industrial and
Engineering Chemistry 32(6):832-835. June. [5 ref]
• Summary: “In studying the extraction of soybean oil from
bean flakes, it has been necessary to know the densities
and viscosities of the oil-solvent mixtures as functions of
the concentration and temperature in order to correlate data
on penetration of the solvent and on the drainage of the
solution.” Address: 1-2. Univ. of Illinois, Urbana; 3. U.S.
Regional Soybean Industrial Products Lab., Urbana, IL.
3665. McClelland, C.K. 1940. Methods and rates of planting
soybeans. Arkansas Agricultural Experiment Station,
Bulletin No. 390. 18 p. June.
• Summary: Contents: Experimental methods: Methods
of planting, rates of seeding. Row-cultivation method:
Experiments with Mammoth Yellow variety, experiments
with Laredo variety. Soybean seed drilled with smallgrain drill: Experiments with Mammoth Yellow variety,
experiments with Laredo variety. Soybean seed broadcast:
Experiments with Mammoth Yellow variety, experiments
with Laredo variety. Row-cultivation vs. drill or broadcast
methods. Summary and conclusion. Address: Dep. of
Agronomy.
3666. Milner, R.T.; Durkee, M.M.; Kruse, N.F.; Rettger,
T.L.; Sorensen, S.O.; Zeleny, Lawrence. 1940. Report of
the Soybean Analysis Committee 1939-40. Oil and Soap
17(6):126. June.
• Summary: “A progress report describing several studies on
oil determination made during the year covers the subjects
listed below:”
“1. Effect of grinding on the determination of oil in
soybeans.”
“2. Oil in solvent-extracted soybean meal.”
“3. Oil in soybean meal from continuous presses.”
“4. Nature of extract called oil.” Address: 1. Chairman.
3667. Newlander, J.A.; Ellenberger, H.B.; Camburn, O.M.;
Jones, C.H. 1940. The conservation of alfalfa, timothy
and soybean nutrients as silages and as hays. Vermont
Agricultural Experiment Station, Bulletin No. 459. 42 p.
June. [56 ref]
• Summary: Soybean silage, regular, sun wilted, with
molasses or phosphoric acid added, was fed to cows.
Address: Burlington, Vermont.
3668. USDA Agricultural Marketing Service. 1940. Farm
production, farm disposition, and value of soybeans and
cowpeas, 1924-1936, by states. Washington, DC. 30 p. June.
Unpublished manuscript.
• Summary: Contents: Introduction. Soybeans: Production,
disposition surveys, fed to livestock, used for seed, sales,
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soybean prices, value of production, value of sales. Cowpeas:
Home consumption, etc. Table–Soybeans: Production, farm
disposition, and value, United States, 1924-1936 (p. 4).
Same table for cowpeas. Tables–Soybeans: Production, farm
disposition, and value, by states. There is one full-page table
each year from 1936 back to 1924. The states in 1936 are:
New York, Pennsylvania, Ohio, Indiana, Illinois, Michigan,
Wisconsin, Iowa, Missouri, Kansas, Delaware, Maryland,
Virginia, West Virginia, North Carolina, South Carolina,
Georgia, Kentucky, Tennessee, Alabama, Mississippi,
Arkansas, Louisiana, Oklahoma, and Texas, then total for the
USA. Address: Washington, DC.
3669. USDA Plant Inventory. 1940. Plant material introduced
by the Division of Plant Exploration and Introduction,
Bureau of Plant Industry, January 1 to March 31, 1936 (Nos.
113513 to 114313). No. 126. 32 p. June.
• Summary: Soybean introductions: Soja max (L.) Piper.
Fabaceae.
113968-113970 (p. 18). “From India. Seeds presented
the agricultural inspector, Khasi and Jaintia Hills, at the
request of the economic botanist, Department of Agriculture,
Jorhat, Assam. Received March 5, 1936. A collection of latematuring Indian varieties of soybeans. 113968. Nepali; a
large variety. 113969. Spotted Khasi. 113970. White Khasi.”
Address: Washington, DC.
3670. Becker, H.C.; Milner, R.T.; Nagel, R.H. 1940. A
method for the determination of nonprotein nitrogen in
soybean meal. Cereal Chemistry 17(4):447-57. July. [6 ref]
• Summary: There is no sharp, clear-cut line between
proteins and nitrogenous nonproteins, and the more or
less arbitrary analytical distinction between them depends
largely on the method used. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3671. Bickford, W.G.; Anderson, Scott; Markley, K.S. 1940.
The stability of vegetable oils. I. The spectral transmittance
of soybean oils. Oil and Soap 17(7):138-143. July. [9 ref]
• Summary: Contents: Introduction. Apparatus and method.
Crude soybean oils. Effect of refining treatments on the
spectral transmittance of soybean oils. Spectral transmittance
of soybean oils as affected by laboratory refining processes.
Comparison of normal and so-called “green” soybean oils.
Acknowledgments. Summary.
84 samples of soybean oils, representing various
types of processing and different refining procedures,
were examined spectrophotometrically and the spectraltransmissive curves for 35 of them are shown in figures in
this article.
“The Lovibond color readings give at best only
approximate information concerning the spectral color of
an oil.” The carotenoids are removed during the refining
operations, with the greatest loss taking place during the

deodorizing treatment. “Chlorophyll, which is present in
various concentrations in the crude oil, is completely absent
from the finished oils so far as spectrophotometric evidence
is concerned.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3672. Brother, George H.; McKinney, Leonard L. 1940.
Protein plastics from soybean products: Influence of phenolic
resins or phenolic molding compounds on formaldehydehardened protein material. Industrial and Engineering
Chemistry 32(7):1002-06. July. [51 ref]
• Summary: “Thermoplastic formaldehyde-hardened
soybean meal is converted into a thermosetting, resinous
molding plastic with greatly reduced water absorption by
mixture with phenolic resin. This is a new type of plastic,
definitely superior to any previously suggested modified
protein plastic, and it holds good possibilities for future
development.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3673. Brother, George H.; Smith, Allan K. Assignors to
Henry A. Wallace, as Secretary of Agriculture of the United
States of America, and his successors in office. 1940.
Aqueous dispersion of hardened protein [soybean protein
in formaldehyde]. U.S. Patent 2,210,481. Aug. 6. 3 p.
Application filed 16 May 1938.
• Summary: “The object of our invention is the dispersion
of protein or protein material in the medium of a hardening,
tanning, or curing agent.” Another object is the use of a
protein dispersion “which will after application dry to
hardened protein coats or films without any subsequent
treatment.” Address: [U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois].
3674. USDA Agricultural Marketing Service. 1940. Official
Grain Standards of the United States for soybeans, effective
Nov. 20, 1940. Washington, DC. 5 p. Promulgated 16 Aug.
1940. Unpublished manuscript.
Address: Washington, DC.
3675. Detroit News. 1940. Soy bean hoard feeds Nazi army.
Aug. 19. p. 23, col. 5.
• Summary: Dr. [sic] W.J. Morse, senior agronomist at
USDA, arrived yesterday at the Dearborn Inn [Dearborn,
Michigan] for the twentieth annual meeting of the American
Soybean Association. Noting that soy beans are being used
extensively to feed Germany’s fighting forces, he said that
Germany had imported about 40 million bushels a year
from Manchuria for several years before the war started
and is using soy flour as a major source of protein, fats, and
carbohydrates needed by its military forces.
G.G. McIlroy (Irwin, Ohio), president of the association,
said soybean production in the USA has increased from
about 50,000 acres in 1907 to about 11 million acres in 1939,
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“but edible varieties have formed a negligible percentage of
the whole. The beans are grown here primarily as cattle feed
for their oil content.”
3676. LeClerc, J.A. 1940. Re: Manufacture of soy sauce.
Letter to Dr. Harry W. Miller, International Nutrition
Laboratory, P.O. Box 326, Mt. Vernon, Ohio, Aug. 19–in
reply to inquiry. 2 p. Typed, without signature. [16 ref. Eng]
• Summary: “I was very glad to get your letter of August
12, and to learn that it will be possible to see you at Mount
Vernon on the 23rd. I hope, of course, to see you also in
Detroit at the meeting of the Soybean Convention.”
In answer to Dr. Miller’s request for information
regarding the manufacture of soy sauce and its
supplementation with “sodium glutamate,” Dr. LeClerc
encloses one bulletin from the Philippines, and cites 9
scientific articles, 15 U.S. patent numbers, and one British
patent number.
The following are all interested in the manufacture
of sodium glutamate: (1) Dr. W.O. Snelling, 110 South
13th Street, Allentown, Pennsylvania; (2) R.W. Greef, 10
Rockefeller Center, New York City; (3) Huron Milling Co.,
Harbor Beach, Michigan; and (4) Amino Products Company,
Rossford, Ohio. Address: Senior Chemist, Food Research
Unit, Agricultural Chemical Research Div., USDA Bureau of
Chemistry and Soils, Washington, DC.
3677. Brother, G.H.; McKinney, L.L. 1940. Protein plastics
from soybean products: Influence of phenolic resins or
phenolic molding compounds on formaldehyde-hardened
protein material (Abstract). Modern Plastics 17(12):62. Aug.
• Summary: This is an English-language summary of the
following English-language document: Brother, George
H.; McKinney, Leonard L. 1940/07. “Protein plastics from
soybean products: Influence of phenolic resins or phenolic
molding compounds on formaldehyde-hardened protein
material.” Industrial and Engineering Chemistry 32(7):100206. July. Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
3678. Brother, G.H.; McKinney, L.L. 1940. Development
of soybean-phenolic molding plastics. Modern Plastics
17(12):62. Aug.
• Summary: This article was published in Plastics 4:93-96
(April 1940). Note: This periodical was published in London
by Heywood-Temple Industrial Publications Ltd. (also
known as Temple Press). It started in 1937.
This article is a summary of three years on soybean
plastics at the U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3679. Burlison, W.L. 1940. Importance of soybeans to
American agriculture (With some notes on soybean

research). Proceedings of the American Soybean Association
p. 27-35. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan.
• Summary: Contents: List of 11 things that the future of the
soybean as an important Illinois crop is dependent upon–
according to G.L. Jordan, Dep. of Agricultural Economics,
Univ. of Illinois. Where do we go from here in soybean
production? Table 1–Annual production of soybeans in five
leading countries from 1925-1939: USA, Manchuria, Chosen
[Korea], Japan, Netherland India. Table 2–World production
of soybeans in 1,000 bushels (excluding China) from 19251939, including percentage increase each year over 1925.
These figures include, in addition to the countries shown in
Table 1, Kwantung, Taiwan, U.S.S.R., Rumania, Bulgaria,
Yugoslavia, and certain other small countries in Europe. U.S.
soybean production as a percentage of world production.
Why this rapid increase in U.S. soybean production? Rapid
increase in U.S. soybean production during the past 6 years.
Research leads the way: List of typical research projects at
larger corn belt agricultural experiment stations.
Extracts from letters on the future of soybeans in Illinois
from thoughtful observers: H.G. Atwood, Allied Mills, Inc.,
26 Dec. 1939. G.G. McIlroy, President, American Soybean
Association, 7 Dec. 1939. W.J. O’Brien, The Glidden Co.,
8 Dec. 1939. N.P. Noble, Swift and Company Soybean
Mill, 8 Dec. 1939 (Swift has now built soybean mills at
Cairo, Illinois; Des Moines, Iowa; and Fostoria, Ohio. Swift
is using larger quantities of soybean oil in their various
products). Edward J. Dies, National Soybean Processors
Assn., 14 Dec. 1939. D.F. Christy, Acting Director, USDA
Office of Foreign Agricultural Relations, 17 Feb. 1940. E.F.
Johnson, Ralston-Purina Company, 21 Dec. 1939. H.P. Rusk,
Dean and Director, Illinois Experiment Station, 22 May
1940. J.W. Hayward, Archer-Daniels-Midland Company, 24
May 1940.
Growth in the number of soybean crushing mills in the
USA from about 10 in 1925 to approximately 75 in 1939.
Increase in soybean yields in Illinois from 13.5 bushels/acre
in 1925 to 24.5 bushels/acre in 1939. Growing industrial
utilization of soybeans. Conclusion: “The importance of
soybeans to American agriculture is bound to be of greater
significance as the years go by.”
Concerning research: “Our research program on
soybeans in this country is nothing less than remarkable.
In 1937 a list of soybean projects was published by H.M.
Steece, Specialist in Agronomy, Office of Experiment
Stations, U.S. Department of Agriculture.” In 1937 some
53 agricultural experiment stations were conducting 258
separate investigations on soybeans. “By far the largest
number of these have to do with the varieties and methods
of production.” A photo (p. 29) shows a tractor pulling a
combine harvesting soybeans in Indiana.
Note: This is the earliest English-language document
seen (March 2003) that uses the term “soybean research”
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(see subtitle) to refer to research on soybean production.
Address: Head, Dep. of Agronomy, Univ. of Illinois.
3680. Halverson, J.O.; Sherwood, F.W. 1940. The vitamin
A activity and the vitamin B-1 content of soybeans and
cowpeas. J. of Agricultural Research 60(2):141-44. Aug. [9
ref]
• Summary: Fixen and Roscoe found the carotene level
in mature dry soybeans to be 4.5 to 9.7 micrograms per
gram; Lanzig and Van Veen found it to be 0.4 to 0.8, and
Sherman and Salmon found it to be 0.17 to 2.44. Fixen and
Roscoe found the vitamin B-1 level to be about 1.0 to 1.5
International Units per gram. Address: North Carolina Agr.
Exp. Station.
3681. Hamilton, Tom S.; Nakamura, F.I. 1940. The cystine
content of eleven varieties of soybeans. J. of Agricultural
Research 61(3):207-14. Aug. [28 ref]
• Summary: “The soybean (Soja max (L.) Piper) is fast
becoming a factor of major importance in American
agriculture. A valuable crop to the agronomist, a source of
raw materials for many industrial commodities, such as glue.
plastics, paint, artificial wood, etc., as well as a valuable
feed and food supplement for both man and animal, the
soybean occupies an important place among the cultivated
crops in many parts of the world. While soybean hay, whole
soybeans, and soybean oil are valuable foodstuffs, the
proteins of the beans are of chief interest and importance so
far as the nutritive value of the crop is concerned.
“By 1925, 1,133 varieties had been described, and
of these more than 100 named varieties are widely grown
or are being distributed in the United States (16). Some
varieties are useful for their oil content or for their feeding
value for animals. However, a number of the newer varieties
are valuable as food for human beings. Woodruff (28) of
the University of Illinois has tested 467 varieties of edible
soybeans for their eating qualities and has rated 6 as very
good and 70 as good.
“The value of soybeans or soybean oil meal, or of any
feed, as a source of protein to the animal body depends
not only upon the total amount of protein present, but also
upon its digestibility and biological value when consumed.
That the total amount of protein in a sample of soybeans
may vary widely, depending upon the variety, soil fertility,
climatic conditions, etc., has been shown by a number of
investigations. References to investigations of this nature to
1938 may be found in a review by the Soybean Nutritional
Research Council (10).”
“Summary and Conclusions: The cystine content of
extracts, containing on an average 96.2 percent of the total
nitrogen content of 11 varieties of soybeans all grown in the
same year on uniform soil, was determined. Expressed as a
percent of the whole soybean seed. the cystine content varied
from 0.213 for Virginia beans to 0.553 for Mansoy beans.

Expressed in milligrams of cystine per grain of nitrogen,
a variation from 33.1 for the Virginia beans to 89.4 for the
Mansoy variety was found. These latter figures show nearly
200 percent variation, much of which probably represents
true varietal differences.
“Since cystine or its equivalent in nutrition has been
shown to be the limiting factor in the utilization of at least
certain varieties of soybeans, and since there may be large
differences in their cystine content, it is concluded that
perhaps certain varieties should find their greatest value as
protein supplements in human diets and in animal rations
while others should find their greatest usefulness in the
industries.” Address: 1. Assoc. chief in animal nutrition;
2. Assistant in animal nutrition. Both: Illinois Agric. Exp.
Station.
3682. Kraybill, H.R.; Thornton, M.H.; Eldridge, K.E. 1940.
Sterols from crude soybean oil. Industrial and Engineering
Chemistry 32(8):1138-39. Aug. [6 ref]
• Summary: “A combined adsorption and extraction method
for the production of a phosphatide-free sterol concentrate
from soybean oil, having 15 to 20 times the sterol content of
crude oil, is described.”
Stigmasterol is an excellent material for the synthesis
of the hormone progesterone. Stigmasterol occurs as a
component of the sterol mixture in many different plants.
The only source of commercial importance, however, is the
mixed sterols of the soybean in which it occurs to the extent
of 20 to 25% of the total sterols.
Note 1. This is the earliest English-language document
seen (May 2016) that mentions “progesterone,” or that
states progesterone can be synthesized from a compound
(stigmasterol) found in soybean oil.
Note 2. Webster’s Dictionary defines progesterone (a
term first used in 1935) as “a steroid progestational hormone
(C21H30O2).” Progesterone and estrogen are the two main
female sex hormones, secreted by a woman’s ovaries.
Progesterone is a type of steroid. Address: Indiana (Purdue)
Agric. Exp. Station and U.S. Regional Soybean Industrial
Products Lab., Lafayette, Indiana.
3683. Lloyd, J.W. 1940. The rise of edible soybeans.
Proceedings of the American Soybean Association p. 5962. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan. [1 ref]
• Summary: “Although the field-type soybean was
introduced into the United States from the Orient a number
of years ago, the vegetable-type was unknown in America
until after the exploration trip in China and Japan by Dr.
[sic] W.J. Morse, which extended from February, 1929, to
February, 1931. The seed samples of many varieties were
sent back to Washington by Dr. Morse and were planted at
the Arlington Experiment Station [Virginia] in 1930 and
1931. Seed developed from these plantings was distributed
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for trial to various State Experiment Stations in the spring
of 1934. The Illinois station had its first contact with the
vegetable-type soybeans that season, and started a series
of field and palatability tests including many varieties...
Other midwestern experiment stations that have been giving
attention to the vegetable-type soybeans are Indiana, Ohio,
and Iowa.”
The results of the Illinois tests were first published in
March 1939 in Illinois Bulletin No. 453. “In this bulletin
and in press notices concerning it, the announcement was
made that small packets of vegetable-type soybeans for trial
planting would be furnished upon request, as long as the
available seed supply lasted. The response was a perfect
deluge of requests for seed... Special interest was manifested
in the vegetable-type soybean as a food suitable for diabetics,
and many stated that they wished to grow the crop for that
purpose. By the end of May [1939] seed had been sent to
2,096 persons–all who had made requests up to that time.
Requests were received from 46 of the 48 states, from
Hawaii and the District of Columbia, from 5 provinces of
Canada and from 6 other foreign countries.
“At the end of the 1939 season, reports were received
from 810 persons to whom seed had been furnished that
spring. Almost 80 percent of those persons reported
success in the production of the crop, in spite of drouth,
grasshoppers, rabbits, and other hazards. Approximately 70
percent of those who succeeded in growing the crop were
enthusiastic about its table quality as a green vegetable...
While tests by correspondents were limited mostly to the
use of the soybeans as a fresh vegetable, a number reported
successful canning of the product for winter use, while others
allowed the beans to mature and reported them as highly
satisfactory when used like navy beans.” One company
“is reported to have canned eight carloads of the finished
product last year. Experimental work in canning and freezing
of green soybeans is in progress on a comprehensive scale at
two eastern experiment stations this season.”
The Bansei variety is said to be especially well suited
to the making of soybean milk. Yellow-colored varieties
are said to make a superior grade of soybean flour. “The
chief objection to the soybean as a home-garden or marketgarden vegetable is the difficulty of shelling the beans by
hand... Perhaps progress would be made in popularizing this
product if the Oriental method of serving were adopted. This
involves cooking the beans in the pods and letting each guest
do his own shelling. Some Americans have tried this method
and are well pleased with it. It involves more leisurely eating
and would be especially appropriate at a banquet table.”
“Previous to the spring of 1940, seed of vegetable-type
soybeans was practically unobtainable by the general public.
It was not offered under variety names by a single seedman
so far as I am able to learn. Last spring, however, at least
six seedsmen announced several varieties in their catalogs
or price lists, and seeds were sold to a large number of

planters.”
Note: This is the earliest English-language document
seen (April 2013) that uses the term “field-type soybean.”
Address: Univ. of Illinois, Urbana.
3684. Milner, R.T. 1940. News from the Regional Soybean
Laboratory. Proceedings of the American Soybean
Association p. 36-38. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: “In previous years this Association has heard in
some detail about the work conducted by the U.S. Regional
Soybean Industrial Products Laboratory on the making of
paints and varnishes from soybean oil and the making of
plastics and other similar products from soybean meal. This
year some of the foundation work which will serve as a
support for these industrial applications will be described,
and mention will be made of a new attack on the problem of
increasing the industrial use of soybean oil.
“The agronomic work is carried out in such close
collaboration between the agronomists of the Bureau
of Plant Industry, the analytical section of the Soybean
Laboratory, and the State Agricultural Experiment Stations
that credit cannot be given to any one group. The history of
other crops has shown the wisdom and necessity of having
chemists work with agronomists so that varieties developed
for desirable agronomic characteristics may also possess
the qualities needed for industrial utilization. In practice it
has been found that one agronomist in the field can supply
more than enough material for a dozen chemical analysts.
As a result, in studying soybean selections, introductions,
and crosses the first eliminations are made chiefly on an
agronomic basis. This is easily justified, for certainly any
varieties which possess such undesirable properties as low
yield, lodging, or shattering will never be widely accepted by
American growers. Last year over 25,000 plants were grown
as second generation selections from the first generation
plants grown in 1938. Crosses between pure lines have been
made, and sufficient data are now becoming available for
some preliminary generalizations. It appears that Dunfield
and Mukden varieties contribute more to seed quality
than other strains tested. Hundreds of seed from the most
promising of these crosses are being analyzed chemically,
and on the basis of these analyses further selection and
improvements can be made.
“One of the most valuable additions to this general
program has been the establishment of uniform nurseries
for the study of selections. Eight uniform early nurseries
for varieties suitable for the northern part of the soybean
belt and 11 uniform late nurseries for selections suitable for
southern Indiana, Illinois, and Missouri were established.
Because of the splendid cooperation between the laboratory
and the State Agricultural Experiment Stations, the results of
these nurseries have been of material assistance in the early
recognition and naming of two very promising varieties.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1376
These new varieties are Mount Carmel and Patoka. Results
on the uniform late test indicated a remarkable uniformity
in behavior of these varieties while the uniform early test
showed that for the varieties studied, the areas of adaptation
in the northern soybean belt are more irregular and limited.
Many hundreds of other selections have been tested for yield
in replicated rod rows, and many of these have been analyzed
for oil and protein content.
“There are many other phases of agronomic work
which can only be touched on briefly. The study of seasonal
effect on yield and composition of nine principal soybean
varieties has been continued. The results of four seasons are
now available and indicate that potassium content shows no
large differences between varieties. Results on the four-year
period confirm those found for the two-year period and show
some varieties consistently are high in oil and low in protein.
Significant differences in calcium and phosphorus content
have also been observed between varieties. Studies of the
effects of fertilizer treatment and fertility level on yield and
composition have been continued, and experiments have
been started to observe the effect of rate of seeding and date
of planting.
“In the greenhouse the effect of root temperatures on
the growth of soybeans has been investigated. In this work
transpiration and the absorption of anions and cations has
also been followed. Soybeans have been grown in culture
chambers where the air temperature and humidity have been
controlled. A low night temperature was found to delay
maturity greatly.
“The nutrition of plants requires what may be classified
as major and minor elements. Major elements, such as
calcium, phosphorus, and potassium, have been known
and studied for a long time. Minor elements, such as zinc,
boron, and manganese, are now known to play an important
role in the life of plants. The effect of five concentrations
of potassium, from 3.16 to 316 p.p.m., on the yield and
composition of two varieties has been observed. Both
varieties showed a marked response to these extreme
concentrations, but did not behave alike. A spectrograph is
being used to detect and determine the trace element, boron,
which may prove to have a marked effect on composition.
“Increased utilization of soybean oil in protective
coatings would probably result from any measures which
would increase its drying properties. Soybean oil contains
the same constituents which make up linseed oil. Both oils
contain glycerides of the unsaturated acids, oleic, linoleic,
and linolenic, and the saturated acids, stearic and palmitic.
However, in soybean oil the highly unsaturated fatty acid,
linolenic, is present in much smaller amounts, and soybean
oil also contains larger amounts of the nondrying acids,
oleic, stearic, and palmitic. Both of these facts are reflected
in the iodine numbers of linseed and soybean oils. The iodine
number may be taken as a rough measure of the drying
power of the oil; for linseed it ranges from 170 to 190, while

for soybean oil the range is 120 to 140.
“Two methods suggest themselves to improve the
drying properties of soybean oil. By chemical treatment
the unsaturation of the acids might be increased or the
unsaturated glycerides present made more reactive. Work
of this nature is being carried out, but no results of practical
significance have been obtained to date. By a combination
of physical and chemical methods it might be possible to
separate and remove the larger portion of the nondrying
constituents of soybean oil. For example, if all the palmitic,
stearic, and oleic acid components could be removed,
soybean oil would consist chiefly of the glycerides of linoleic
and linolenic acid and would have an iodine number in the
neighborhood of 184. All vegetable oils, however, contain
mixed glycerides. For example, one molecule of glycerol
might have combined with it one molecule of palmitic,
one molecule of oleic, and one molecule of linolenic
acid. The amounts of pure tri-glycerides, such as triolein
or tristearin, are extremely small. As a result the mixed
glycerides resemble each other closely and are difficult to
separate. Using available data, it may be calculated that
there is present in soybean oil a fraction of mixed glycerides
amounting to about 30 percent which has an iodine number
of 170.
“Work on the separation of this high iodine number
fraction of mixed glycerides has been initiated using
methods of extraction with liquids. This type of extraction is
quite simple and has been extensively used in recent years
by the petroleum companies for refining lubricating oils.
The method consists in mixing the soybean oil with some
immiscible liquid in which the saturated and unsaturated
fractions have different solubilities. Two layers separate,
one consisting chiefly of solvent with an oil fraction of
high iodine number and the other layer, chiefly oil of lower
iodine number mixed with a small amount of solvent. In
the petroleum industry many methods of accomplishing
this liquid-liquid extraction have been studied. It is carried
out continuously in a countercurrent apparatus, and is
both cheap and efficient. This laboratory has carried out
many preliminary experiments and investigated several
solvents. It has been possible by this method to produce in
the laboratory, from a soybean oil having an iodine number
of 130, a very sizeable fraction having an iodine number
of 142. When this high iodine number fraction was tested
for drying properties, a marked improvement was noted.
Further work is needed and is now being carried out with
its ultimate objective the development of a cheap process
for separating soybean oil into two fractions, one having a
high iodine number and furnishing an excellent paint oil, and
the remaining fraction having a much lower iodine number
and enhanced value for edible purposes. This possibility has
attracted much commercial interest, and numerous patents
have already been issued on the process.
“Time is not available to describe the many other
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projects studied by the U.S. Soybean Laboratory. These
have been presented to you in previous years. In most of the
work satisfactory progress has been made. Work is being
continued on these lines, and the future should show marked
and continued increases in the use of soybeans for industrial
purposes.”
A photo shows a farmer, seated on a tractor, pulling a
small plow of the 2-wheel type in a field of corn stalks.
The U.S. Regional Soybean Industrial Products
Laboratory is: “A cooperative organization participated in by
the Bureaus of Agricultural Chemistry and Engineering and
Plant Industry of the U.S. Department of Agriculture, and the
Agricultural Experiment Stations of the North Central States
of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
and Wisconsin.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3685. Morse, W.J. 1940. Soybeans around the world.
Proceedings of the American Soybean Association p. 7274. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan.
• Summary: The areas where soybean production has
recently increased are the East Indies, Rumania, Austria,
Bulgaria, Czechoslovakia, and Yugoslavia. “Soybean
production in the Danube Basin in 1939 amounted to
approximately 5 million bushels. The acreage in Bulgaria,
Hungary, Rumania, and Yugoslavia increased more than
60% in 1940, this being attributed to the activities of two
German companies which distributed selected seed and
inoculation culture, and contracted in advance for taking the
entire production at increased prices. The Greek government
planned extensive cultivation of soybeans in 1940, providing
for importation of seed, requiring compulsory cultivation of
the crop, and the purchase of the entire crop from farmers at
remunerative prices. In addition to their attempts to establish
the crop, extensive investigations have been carried on in
the research laboratories of government agencies and private
industries of many countries in the development of new food
and industrial products from the soybean and its by-products,
oil and oil meal.”
The increase in production has been largely due to the
development of adapted soybean types through introduction,
selection, and hybridization. “Soybean breeding programs
have been carried on extensively in Germany, Russia,
Netherland Indies, Rumania, Japan, Manchuria, South
Africa, Canada, and some of the Balkan countries, and to
a lesser extent in Sweden, England, Holland, France, Italy,
Poland, Australia, India, and the Philippines.”
“The outbreak of hostilities in Europe and the resulting
interference with the flow of Manchurian soybeans into
European markets brought about a rather critical situation
to the producers in that part of the Orient. Moreover,
Manchurian authorities on November 1, 1939, set up a

soybean monopoly whereby the government purchases
all soybeans for sale, fixes the price, and makes all export
sales... Soybean exports from Manchuria for the first
8 months of the 1939-40 marketing year amounted to
approximately 24 million bushels as compared with 59
million bushels for the corresponding period last season.
Exports to Europe during the 8 months of this season were
estimated at about 4 million bushels as compared with actual
exports of 32 million bushels for the same months in 193839. About one million bushels were exported this year to
Germany via Trans-Siberian Railway, and over 2.5 million
bushels to Europe by sea, a major portion of which went to
Italy.
“With practical cessation of direct shipments to
European countries, Japanese and Manchurian officials
began concentrating on the development of new industrial
outlets for soybeans. The process of making usable protein
from soybean material as a substitute for imported milk
casein has been widely studied by government and industrial
agencies in Manchuria and Japan. At present the principal
ways in which soybean protein is substituting for milk casein
are as glue for wooden articles, furniture, veneer, plywood,
etc., paper sizing, as the adhesive element in insecticides and
water paints, and as material for artificial wool and plastics.
In 1938 more than 22 million pounds of soybean glue were
used. A few Japanese companies have industrialized the
manufacture of protein on rather an extensive scale. In
Japan only one firm is reported to be producing soybean
plastics, and these are not entirely satisfactory. Soybean
fiber, or casein fiber as it is known in Japanese trade circles,
is manufactured exclusively by one concern which sells its
products to a spinning firm for making into yarn and cloth.
The present capacity of the factory is about 22,000 pounds
per day although actual daily production is said to be only
about 13,000 pounds. The fiber known as ‘Silkool’ has not
yet been exported. The domestic prices range from 33 to 35
cents per pound.
“A sample of ‘Soyalex’ recently received from Japan
was said to contain not less than 60% pure lecithin. This new
soybean product may be used in making butter, chocolate,
for dressing of leather, making of shoe polishes and toilet
foods such as face creams and soaps, for cooking, making
noodles and macaroni, and in the preparation of valuable
chemicals.”
A portrait photo shows W.J. Morse.
Note 1. This is the earliest document seen (Jan. 2000)
concerning the cultivation of soybeans in Sweden.
Note 2. This is the earliest English-language document
seen (Dec. 2004) that uses the term “soybean fiber” to refer
to spun soy protein fiber used like a textile fiber. Address:
USDA Bureau of Plant Industry, Washington, DC.
3686. Thornton, M.H.; Kraybill, H.R.; Mitchell, J.H., Jr.
1940. Sterol glucosides from expressed soybean oil. J. of the
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American Chemical Society 62(8):2006-08. Aug. [12 ref]
• Summary: Sterol glucosides occur to an appreciable extent
in commercial expeller soybean oil. They were removed
by adsorption methods and were obtained by acetone
extraction of the adsorbed material. A sugar obtained from
the glucosides was identified as d-glucose. “The sterols
obtained by hydrolysis of the glucosides are very similar to
the uncombined sterols of the oil and consist of a mixture
of sterols in which stigmasterol occurs to the extent of
approximately 24%.” Address: Indiana (Purdue) Agric. Exp.
Station, Lafayette, Indiana.

Roosevelt (1933-1945) (Important event). 1940.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).

3687. Wilcox, R.H.; Case, H.C.M. 1940. Twenty-five
years of Illinois crop costs, 1913-37. Illinois Agricultural
Experiment Station, Bulletin No. 467. p. 357-455. Aug.
• Summary: Contents: Description of the cost-accounting
study. Important factors influencing crop costs, 1913-1937.
Variations in crop costs. Some fundamental trends in farming
brought out by the cost study: Greater efficiency in crop
production, changes in farm labor requirements, changes in
acreages planted to different crops, use made of time saved,
changes in character of farm expenses. Summary. Tables:
Year-by-year costs of crop production.
Table 3. Hours of man labor, horse labor, and tractor use
per acre in producing corn, wheat, and soybeans. Tables 2527. Soybeans threshed, combined, and as hay: Champaign
and Piatt counties, cost of production, income, and efficiency
factors, 1920-1937. Table 37. Soybean hay: Southwest
Illinois, cost of production, income, and efficiency factors,
1924-1928.
“The twenty-five years covered by the data reported
here was a period of rapid and fundamental change in Illinois
agriculture. The ‘horse economy’ that had dominated midwestern farming after the invention of the reaper and binder,
gangplow and cultivator, gave way to a ‘tractor economy’
characterized by larger machinery units, decreasing amounts
of man labor per unit of land and crops, and increasing
proportions of direct cash costs incurred in producing crops.’
Fig. 12. Hours of man labor, horse labor, and tractor use
per acre in producing soybeans, 1923-1937. The latter figure
notes: “From the beginning of the commercial production
of soybeans in Champaign and Piatt counties in the early
1920s, the horse labor used per acre declined from 29.1
hours in 1922-1924 to 1.5 hours in 1936-1938. During this
period tractor use in soybean production rose from 0.7 hours
to 2.4 hours an acre. The amount of man labor in soybean
production and harvesting was affected as much by the
adoption of the combine as by the use of the tractor. Man
labor in producing soybeans declined from 13.4 hours per
acre in 1922-1924 to 4.0 hours in 1936-1938.” Address: 1.
Assoc. Chief in Farm Management; 2. Chief.

3690. Brother, G.H.; Smith, A.K. 1940. U.S. plastics patents:
Hardened protein [soybean protein in formaldehyde]
(Abstract). Modern Plastics 18(1):72. Sept.
• Summary: This is an English-language summary of
English-language patent No. 2,210,481.

3688. Sept. 5–Claude R. Wickard (D), Indiana, becomes
U.S. Secretary of Agriculture under President Franklin D.

3689. Agati, Julian A.; Garcia, Eugenia H. 1940. Studies on
soybean nodule bacteria (Rhizobium sp.): 1. Philippine J. of
Agriculture 11(1-3):271-83. Plus four plates on unnumbered
pages at end. First, second, and third quarters. [18 ref]
• Summary: The four plates show soybean plants growing in
different types of cultures–some solid, some liquid. Address:
Bureau of Plant Industry [Manila, Philippines].

3691. Food Industries. 1940. Official grain standards for soy
beans have been established... 6(9):69. Sept.
• Summary: By the USDA’s “Agricultural Marketing
Service. These become effective Nov. 20 and were published
in the Federal Register Aug. 20.”
3692. McIlroy, G.G.; Edmondson, J.B. 1940. American
Soybean Association business session: Dearborn Inn.
Proceedings of the American Soybean Association p. 81-83.
• Summary: The meeting was called to order by President
McIlroy at 8:30 A.M. The secretary’s report, and then the
treasurer’s were read and accepted by unanimous vote.
New business: “Jacob Hartz discussed the necessity of
the Association broadening its policies in an effort to meet
the growing needs of the soybean industry. Two definite
suggestions were made to be developed by the Board of
Directors, namely: that the Association make plans to
employ an executive secretary, and that a soybean periodical
be published as an official organ of the Association.
“In order to make way for the development of the
above suggestions, amendments to the constitution were
presented by the Secretary as follows:” These concerned the
board of directors, executive committee, and state executive
committee. After some discussion, the amendments were
accepted.
There followed a discussion on the use of soybean oil in
the manufacture of oleomargarine.
The report of the resolutions committee (K.E. Beeson,
chair, George Strayer, George Banks, David Wing) was
read by Prof. Beeson and accepted. The resolutions are
given: (1) Appreciation to the Ford Motor Company, hosts
of this occasion, and especially to Dr. E.A. Ruddiman and
Dr. R.A. Boyer of that organization. (2) Gratitude to all
agencies interested in soybeans and to the present efficient
officers of the Association for their work in planning this
meeting. (3) Thanks to all those participating in the 1940
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program. (4) Renewed appreciation for the efforts of the
U.S. Regional Soybean Industrial Products Laboratory,
extension workers, commercial laboratories, National and
State chemurgic councils, State Experiment Stations, and
agricultural colleges. (5) Gratitude for the financial support
of a sympathetic industry which makes possible the printing
of the proceedings, and the leaders of the soybean industrial
field. (6) Thanks to the Pennsylvania Railroad, through its
agricultural representatives Russell G. East and Sydney
Friend, for bringing up to date the soybean panel exhibit
and making it available as a cooperative exhibit of the
Association. (7) Urge the repeal of all federal and state laws
imposing unnecessary and unfair restrictions on the sale of
oleomargarine made of domestic oils and fats.
The nominating committee, under the chairmanship of
Dr. W.L. Burlison, presented the names in nomination for
the offices of the Association. State directors were: Illinois:
John Smith, Tolono. Indiana: Ersel Walley, Ft. Wayne. Iowa:
George Strayer, Hudson. Arkansas: Jacob Hartz, Stuttgart.
Ohio: David Wing, Mechanicsburg. Wisconsin: James Swan,
Delevan. North Carolina: D.W. Bagley, Moyoek. The next
meeting will be at Des Moines, Iowa. Address: 1. President;
2. Secretary-Treasurer [American Soybean Assoc.].

shift in utilization has occurred with increased production in
recent years. Before 1935, soybean oil was used primarily
for paints. But during the last 4 years, less than 10 percent
of the soybean oil available has been so used. Some soybean
oil has been used for soap, and as a basis for cutting fluids,
candles, core oils, illuminating oils, livestock fly sprays,
rubber substitutes, etc. But about 80 percent of the total has
been used for food purposes, largely in vegetable cooking
fats.”
Table 6 (p. 15) shows that the two main oils and fats in
the United States were butter and lard; the main vegetable
oil was cottonseed oil. Address: Agricultural Economic
Statistician, Bureau of Agricultural Economics.

3693. Rodrigo, P.A.; Urbanes, Placido S. 1940. A
comparative test of some promising varieties of soybean.
Philippine J. of Agriculture 11(1-3):285-300. First, second,
and third quarters. Includes 4 plates (p. 298-300). [1 ref]
• Summary: These tests were started in May 1936 and the
data presented here include those obtained up to April 1939.
Fourteen soybean varieties were tested at two locations:
at the Lipa Coffee-Citrus Experiment Station, and the
Provincial Nursery, Bangar, La Union. “The results of the
dry season planting of soybean at the Bangar Provincial
Nursery show the great possibility of this crop in certain
sections of the country.” The varieties showing the greatest
promise are Mis 33 Dixie and Mis 28 E.B. Str. 3910. The
highest yield at any location was 47.4 cavans per hectare.
Address: 1. Horticulture Section, Bureau of Plant Industry,
Manila; 2. Provincial Agricultural Supervisor for La Union.

3696. McBride, Gordon W. 1940. What’s happening with
soybeans? Greatly increased production, with accompanying
increase in soybean oil output and wider utilization of other
soybean products, is influencing all food industries. Food
Industries 12(10):55-57. Oct.
• Summary: A wide-ranging discussion of soybean
production and utilization in the USA.
A large photo shows an aerial view of the Archer
Daniels Midland Co, soybean products plant, recently
erected at Decatur, Illinois. A table gives “Salient soybean
statistics.” A diagram (p. 56) shows the many different food
products made from soybeans, with estimated output of the
major products in 1939.
Bar charts show: (1) The uses of soybean oil made in
the USA each year from 1931 to 1939 (Source: USDA,
based on Bureau of Census data). The three uses are: Food
products, drying industries, and soap + miscellaneous and
loss including foots. The total and the percentage used in
food products increased dramatically after 1934, so that in
1939 about 83% was used in food products.
(2) Production, utilization, and average farm price of
soybeans in the United States, 1924-1939. The price of
soybeans fell steadily from 1924 ($2.50 per bushel) until
1931 ($0.50 per bushel) then it rose gradually to about
$0.80 a bushel in 1939. The bar for each year shows the
total production, amount used for seed and feed, crushed
by domestic mills, and exported. Soybeans were exported
in 1931, 1932, 1935, and 1937-39. Address: Chemical
Engineer, Washington, DC.

3694. Walsh, Robert M. 1940. Wholesale prices of fats and
oils in the United States: Index numbers, 1910-39. USDA
Technical Bulletin No. 737. 27 p. Sept.
• Summary: Page 8: Price quotations for corn oil, peanut oil,
and domestic soybean oil are not available until 1915, 1917,
and 1930, respectively.
Pages 11, 13: Soybean oil was considered to be a foreign
oil, that is, an imported oil, in the years prior to 1930, and
soybean oil has been included in the foreign vegetable oil
group for those years. Beginning with 1930, soybean oil has
been excluded from the foreign vegetable-oil group, and
included in the domestic vegetable-oil group.
Pages 14-15: “In the case of soybean oil, a remarkable

3695. Journal-Transcript (Peoria, Illinois). 1940. Research
lab chemists busy: Experimenting with corn at Bradley
[college]. Oct. 27.
• Summary: Even though the Northern Regional laboratory
is still under construction, two you government chemists
(Dr. J.C. Cowan and R.P. Newton) have already started
experiments to find new uses for corn. They are working
in the chemistry department at Bradley college in Peoria. A
large photo shows the two men in the Bradley chemistry lab.
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3697. Minneman, P.G. 1940. Sweden’s agriculture and
the war. Foreign Agriculture (USDA Foreign Agricultural
Service) 4(10):577-616. Oct. [20 ref]
• Summary: The Swedish net import (average) of soybeans
for the years 1936-38 was 146,000 tons. For soybean oil it
was approximately 21,000 tons, and for soybean oil meal
and cake it was approximately 125,000 tons. Address:
Foreign Service Officer, Dep. of State, detailed to the Dep. of
Agriculture, Office of Foreign Agricultural Relations.
3698. Puerto Rico Agricultural Experiment Station, Annual
Report. 1940. Vegetable crop investigations. p. 45-62. For
the year 1939. Oct. See p. 46-47.
• Summary: The section titled “Winter seed production for
northern crops” (p. 46-47) notes that Puerto Rico is adapted
to winter seed production of crops such as soybeans grown
in the continental United States. A few seed of 2 varieties
of soybeans (9 seed of one variety and 25 of the other) were
received and planted at Mayaguez during the first week of
March. Both grew and yielded well. If the original lot of 34
seed had been planted during the first week of October 1938,
two crops could have been grown before the last satisfactory
planting date on the continent. Therefore Puerto Rico can
be used to speed up the breeding program of soybeans (and
certain other crops) on the continent. A photo (p. 47) shows
3 mature soybean plants, each overflowing with pods,
indicating “something of the seed-producing capacity of
this crop when grown in Puerto Rico.” Address: Mayaguez,
Puerto Rico.
3699. Smith, Allan K.; Handler, Philip; Mrgudich, J.N.
1940. The reaction of formaldehyde with amino acids: x-ray
diffraction patterns. J. of Physical Chemistry 44(7):874-80.
Oct. [15 ref]
• Summary: “Soybean protein plastic materials” are
mentioned on p. 875. Address: 1-2. U.S. Regional Soybean
Industrial Products Lab.; 2. William A. Noyes Chemical
Lab., Univ. of Illinois: All: Urbana, Illinois.
3700. U.S. Regional Soybean Industrial Products Laboratory.
comp. 1940. Processing soybeans for oil and meal. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 3. Dec. 7 p. https://ia600908.us.archive.org/4/
items/processingsoybea71usre/processingsoybea71usre.pdf
[38 ref]
• Summary: Pages 1-4 contain a basic description of this
subject.
On the bottom half of page 4 is a list of “Manufacturers
of soybean processing equipment,” divided into continuous
presses, hydraulic pressing equipment, continuous
countercurrent solvent extractors, and milling equipment.
In each division is the name, city and state of each
manufacturer.
Pages 5-7 contain a bibliography of 38 selected

references grouped as follows: General. Technology.
Description of mills. Soybean products. Economics and
statistics. Growing soybeans.
Note: This document is also designated as ACE-71.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3701. Bickford, W.G.; Markley, K.S. 1940. The stability
of vegetable oils. II. Apparatus for determination of the
rate of fading of methylene blue-fat systems. Oil and Soap
17(11):232-40. Nov. [9 ref]
• Summary: The researchers are investigating the nature and
cause of the flavor and odor deterioration of refined soybean
oil. “A stability apparatus which employs the principle of
methylene blue reduction in a fat-dye system to filtered
radiation of a tungsten filament lamp is described.” Its
advantages are elucidated. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3702. Bickford, W.G.; Markley, K.S. 1940. The stability
of vegetablility of vegetable oils. II. Apparatus for
determination of the rate of fading of methylene blue-fat
systems. Oil and Soap 17(11):232-40. Nov. [19 ref]
• Summary: The writers are investigating the nature
and cause of the flavor and odor deterioration of refined
soybean oil. Of the various methods examined, the so-called
methylene blue test appeared to merit further consideration.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3703. Detwiler, Samuel B., Jr. 1940. Supplement to
bibliography on molecular or short path distillation. Oil and
Soap 17(11):241-43. Nov. [100+* ref]
• Summary: The rapidly increased use of molecular
distillation as a tool in organic research and industry requires
an update of the bibliography previously published in this
journal. At present, perhaps the most important industrial
application is in the preparation of vitamin concentrates from
fish liver oils. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3704. Nitragin Company, Inc. (The). 1940. Inoculate soy
beans every year: Get bigger yields, grow richer feed, build
soil fertility (Ad). Soybean Digest. Nov. p. 9.
• Summary: Photos show: (1) A man standing in a field of
soybeans, half of which contains large plants, the other half
of which contains smaller ones. Above the larger half is a
caption: Inoculated with Nitragin. The other caption reads:
Not inoculated. (2) The large brick building in Milwaukee,
owned by The Nitragin Company, which houses its
headquarters and laboratories. The caption states: “42 years
of progress... The Nitragin laboratories are the largest, most
modern of their kind in America.”
“It’s not news to soybean growers that Nitragin
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inoculation often increases yields up to 50%, makes hay 10
to 25% richer in protein and under proper management helps
build up the soil. But too many farmers still think that once
a field has grown inoculated soybeans, all the advantages of
good inoculation are there in the soil to stay.
“Both the findings of experimental stations and the
experience of practical farmers prove it pays to inoculate
every planting of soybeans. Here is what one leading
agricultural college has reported: ‘Even if the soil planted
to soybeans does contain these bacteria, it is still advisable
to inoculate the seed at the time of planting... Soybean
nodule bacteria isolated from the soils of over 100 fields in
Wisconsin on which this crop had been grown showed that
approximately 50% of the bacterial strains were ineffective,
25% were fairly ineffective, and only 25% were good,
effective strains were able to cooperate with the plant
in a satisfactory manner.’” Address: 3871 N. Booth St.,
Milwaukee, Wisconsin.
3705. Schubert, A.R.; Wells, J.G. 1940. The effect of
replacing solvent-extracted soybean oil meal with soybeans
in a low fat ration. Michigan Agricultural Experiment
Station, Quarterly Bulletin 23(2):72-73. Nov. [2 ref]
• Summary: Table 2 shows “that the change from a
concentrate containing 1.3 per cent fat to one containing
4.75 per cent fat did not affect milk, fat or the 4 per cent fatcorrected milk of the cows in group I.”
3706. Soybean Digest. 1940. Behind the scenes: The
American Soybean Association, now of age, shifts interests
with expansion of the industry. Nov. p. 2.
• Summary: This is a good 1-page history of the American
Soybean Association. Contents: Introduction. First organized
in 1920. Soybeans attain commercial status. Adopt new
name. Emphasis shifts. Enter legislative field.
“For many years the culture and utilization of the
soybean in the United States had been the work of pioneers...
Through the efforts of growers and state colleges and
experiment stations Soybean Field Days became quite
common in many sections of the Corn Belt.”
“First organized 1920: The first movement to organize
the soybean interests of America dates back to September
3, 1920, at a mammoth soybean meeting held on the
Soyland Farms, owned by the Fouts Brothers, Camden,
Indiana. This meeting was called under the auspices of the
Purdue Extension Department, primarily for the purpose
of acquainting corn belt farmers with the virtues of this
new crop. In contrast to similar meetings of today, it is
significant that the attendance was practically one hundred
percent farmers, county agents, and members of educational
institution staffs.
“The enthusiasm aroused by the possibilities of this
crop expressed itself at this first meeting in the formation
of an organization which was named, ‘The National

Soybean Growers Association’ [sic, ‘The National Soybean
Growers’ Association’]. It’s purpose was largely educational;
no membership dues were provided for, as the leaders
anticipated no particular need for funds to carry on the
program of the organization. Working in close cooperation
with the agricultural experiment stations and extension
departments in the different states, the Association,
thus organized, carried on a comprehensive educational
program during the next four years. This program proved of
incalculable value to the future development of the industry.
“Attain Commercial Status: During this period, the
soybean rose from a freak crop in the garden to one that
was threatening to challenge the claims of old King Corn
himself to the best acres on the farm. The great Middlewest,
somewhat bored by too much corn growing, seized on
this new plant with gusto and began cultivating it in ever
expanding acreages. Soon soybean production reached a
point beyond the needs of the farm itself, and new outlets
were needed to prevent a surplus.”
In 1925 in Chicago, Illinois, the old association was
completely reorganized and renamed “The American
Soybean Association.”
“Emphasis shifts: First interests of the organization
were in the production field. Today the Association is less
concerned about questions of cultural practice, but is giving
more and more attention to problems of utilization.”
“Enter legislative field: It was through the efforts
of the Legislative Committee of the American Soybean
Association, in cooperation with the American Farm Bureau
Federation, the National Grange, and the Dairyman’s League
that the $6.00 per ton tariff on imported soybean cake and
meal was levied in 1928. This built the foundation for the
Legislative Committee. Since that time it has assisted in the
enactment of the Bailey Amendment to the 1936 Revenue
Bill which levied a processing tax of from three to five cents
per pound on the chief foreign oils imported for processing.”
3707. Soybean Digest. 1940. Soybeans’ traveling emissary...
1(1):5. Nov.
• Summary: A photo shows a large, three panel traveling
exhibit that will be shown, by request, during November
in the first floor foyer of the United States Department
of Agriculture Building in Washington, DC. The exhibit
was prepared for the American Soybean Association by
the agricultural department of the Pennsylvania Railroad
with cooperation from the NSPA and the National Farm
Chemurgic Council. The three panels are titled Farm,
Industry, and Home, respectively. The display, debuted at
the ASA meetings in Dearborn, Michigan on Aug. 18, 19,
and 20, then went to several state fairs, and is now on the
first floor foyer of the USDA building in Washington, DC.
The industrial panel shows various paints, varnishes, and
auto accessories. In the center of the third panel (Home) “is
a Pennsylvania Railroad Dining Car finished inside and out
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ranged in iodine number from 129.4
to 142.2. The iodine number of flax
seed ranges from 160 to 180.” Address:
Director of the Station, Fargo, North
Dakota.

with soybean oil and varnish, illustrating how this farm crop
enters into the daily life of the traveling public”
“Flour for various uses, cooking and salad oils, nut
butter, soy spread, wafers, nuts, macaroni, spaghetti, bread
and cookies, together with soy milk, chocolate drink, coffee
substitute, candy coated soy puffs are a few of the uses in
which soybeans are prepared for human consumption.”
3708. Walster, H.L. 1940. Soybean oil and soybean protein.
North Dakota Agricultural Experiment Station, Bimonthly
Bulletin 3(2):5-7. Nov.
• Summary: “Prospective North Dakota producers of
soybeans are advised to send for a copy of Agronomy
Mimeo. Circ. 67 entitled ‘Soybeans–Have they a place
in North Dakota?’ by T.E. Stoa, Agronomist. This short
circular discusses the place of the crop and furnishes cultural
directions...
“The Department of Agronomy of the North Dakota
Agricultural Experiment Station has conducted variety
trials* on soybeans since 1921. (Footnote: *The field trials
at Fargo were conducted under the supervision of T.E.
Stoa, Agronomist.) Samples of the beans from the crops of
1936, 1937, and 1938 were analyzed by the Department of
Agricultural Chemistry.”
A table shows the yield in bushels/acre for 5 varieties
(M-202, Monsoy, Wisconsin Black, Habaro, and Manchu
[early strain]) tested from 1936-39, the percentage of crude
protein and oil (ether extract), and the iodine number (Wijs)
for each variety. The highest yield obtained from any variety
during the tests was from Wisconsin Black, 17.8 bu/acre.
Minsoy was generally considered the best variety; its average
yield was 12.7 bu/acre and its high was 17.4 bu/acre. Its
iodine number averaged 130.5.
“Soybean oil has a much lower drying power than
linseed oil hence its iodine number, which is a measure of
the drying power, runs low. G.S. Jamieson (1934) states that
soybean oil has an iodine umber ranging from 124 to 128.
The North Dakota samples from the crops of 1936-1938

3709. Zeleny, Lawrence; Neustadt,
M.H. 1940. Rapid determination of
soybean-oil content and of iodine
number of soybean oil. USDA Technical
Bulletin No. 748. 22 p. Nov. [46 ref]
• Summary: Contents: Need for rapid
oil-testing methods. Determination of
oil content: the extraction method, the
refractometer method. Refractometric
determination of iodine number:
history of the method, application of
the method to soybeans, procedure for determining iodine
number refractometrically, limitations of the method. Special
precautions in using the refractometer. Summary. Literature
cited. Address: 1. Associate grain technologist; 2. Junior
chemist. Both: USDA Agricultural Marketing Service.
3710. LeClerc, J.A. 1940. Re: Soy sauce. Letter to Mr. E.
Bradley Fairchild, P.O. Box 2, Manila, Philippine Islands,
Dec. 10. 1 p. Typed. [1 ref. Eng]
• Summary: “Dear Sir: I have been requested by Mr. W.J.
Morse, of the Bureau of Plant Industry, to send you such
information as we have on the preparation of soy sauce by
the use of hydrochloric acid.
“Is is my understanding that most of the soy sauce
made in this country at the present time is produced by the
modern process of using hydrochloric acid for the conversion
of protein rich material such as gluten, soybean pressed
oaks, etc. This process can be completed in about two days,
whereas the old process used in China requires from six
months to two years. Furthermore, the new process is much
more sanitary. On a laboratory scale we have made soy sauce
in this way as follows:
“Take 15 grams of wet gluten and 80 cc of 3.7% HCl
[hydrochloric acid] (1+9). This is heated in an autoclave at
20 pounds pressure for 3 to 4 hours. The digested material is
then concentrated to one-half its volume and neutralized with
an alkali, or rather almost neutralized. This is then filtered
and the product thus obtained is similar in most respects to
soy sauce.” Address: Senior Chemist, Agricultural Chemical
Research Div., USDA.
3711. Journal-Transcript (Peoria, Illinois). 1940. Slate
opening of laboratory: Now designated as defense project.
Dec. 14. Saturday.
• Summary: “The Northern Regional Research laboratory,
which will open Monday, has been designated by President
Roosevelt as a national defense agency, it was announced
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today by Dr. O.E. May, director.
“The specific designation, assuring priority for
equipment and Civil Service employment, names the Bureau
of Agricultural Chemistry and Engineering. The local farm
laboratory works under this bureau.
“Dr. May said approximately 75 government chemists
and clerical workers will begin establishing themselves in
the $1,000,000 laboratory at North University st. and West
Nebraska ave. Monday morning. Not all construction work
in connection with the test plant has been completed and it
will be several weeks before all equipment has been installed
and landscaping, sidewalk and drives are in place, he added.”
One of the first projects will be research on the development
of a synthetic rubber from corn stalks. The United States
presently “gets most of its rubber from the East Indies, now
facing the possibility of Japanese invasion.”
A photo titled “Discuss farm lab opening” shows Dr.
H.T. Herrick, Dr. W.W. Skinner (high-ranking officials of
the Bureau of Agricultural Chemistry), and Dr. O.E. May
(director).
3712. Journal-Transcript (Peoria, Illinois). 1940. First
interior picture of farm laboratory (Photo caption). Oct. 18.
• Summary: This photo was “taken this morning as the
doors of the $1,200,000 northern regional agricultural
research laboratory, North University st. and Nebraska ave.
were opened for the first time, is the first showing interior
of the structure. It shows the main corridor with a few of
the 75 or more workers who took possession of offices and
laboratories this morning.”
3713. Bickford, W.G.; Anderson, Scott; Markley, K.S. 1940.
The stability of vegetable oils. III. Investigation of the effect
of radiation on the methylene blue-oil system. Oil and Soap
17(12):252-56. Dec. [19 ref]
• Summary: The researchers are investigating the nature and
cause of the flavor and odor deterioration of refined soybean
oil. “In a previous communication a stability apparatus was
described which employed the principle of methylene blue
reduction in a fat-dye system exposed to filtered radiation of
a tungsten filament lamp.” Five conclusions of this further
experimentation are given.
Note: K.S. Markley is now associated with the Southern
Regional Research Lab., USDA, New Orleans, Louisiana.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3714. Brother, G.H.; McKinney, L.L.; Suttle, W.C. 1940.
Protein plastics from soybean products: Laminated material.
Industrial and Engineering Chemistry 32(12):1648-51. Dec.
[9 ref]
• Summary: “A protein laminated plastic material prepared
from unsized kraft paper impregnated with formaldehydehardened thermoplastic soybean protein salt compared

favorably with similar commercial materials as regards
impact and flexural strength and modulus of elasticity, but
not as regards water resistance. By placing a single sheet of
phenolic- or urea-impregnated paper on each exposed face
before pressing, a product resulted with the water resistance
and other desirable properties of present commercial
products.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3715. Cartter, Jackson L. 1940. Effect of environment
on composition of soybean seed. Soil Science Society of
America Proceedings 5:125-30. Dec. [2 ref]
• Summary: Varieties were found to differ significantly in oil
and protein content and in the iodine number of the oil.
Table 1, “Mean values of chemical analyses of 10
varieties and strains of soybeans grown in five locations
during the 4 years, 1936-1939.” Named varieties are
Mandarin, Mukden, Dunfield-, Dunfield-B, Illini, Manchu,
Scioto, Peking. Locations are Illinois, Indiana, Iowa,
Missouri, Ohio.
Note: This volume contains papers presented at the
meeting held in Chicago, Illinois, Dec. 4-6, 1940. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
3716. Lloyd, J.W. 1940. Range of adaptation of certain
varieties of vegetable-type soybeans. Illinois Agricultural
Experiment Station, Bulletin No. 471. p. 77-100. Dec.
• Summary: Contents: Introduction. Range of successful
culture in Illinois. Successful culture in cool climates (of
collection A–Giant Green, Bansei, Fuji, Willomi): Upper
Mississippi Valley and the Northwest, New England,
Iowa and South Dakota, performance at high altitudes.
Performance of varieties in collection B (No. 80494,
Jogun, Illington, Imperial): Central Illinois, Indiana, Ohio,
Pennsylvania, Nebraska, Connecticut, Missouri, and New
Jersey. Performance of varieties in collection C (Giant Green,
No 80490-1, Emperor, Higan): Kansas, Missouri, Eastern
states bordering the south (Kentucky, Tennessee, Maryland,
Virginia, West Virginia), Southern States (North Carolina,
South Carolina, Georgia, Arkansas, Texas), California, and
Arizona. Performance in Canada and other outlying regions.
Acceptability of vegetable-type soybeans. Demand for seed.
Place in vegetable industry. Summary.
A map of the United States (p. 83) shows “Areas
reporting successful growth of vegetable-type soybeans.”
Table 2, titled “Performance of four varieties of soybeans
(Collection A) in cool climates, 1939” (p. 85) gives figures
summarizing 265 reports (218 of which–82%–were
successful) from the following states: Colorado, Idaho,
Iowa, Maine, Massachusetts, Michigan, Missouri, Montana,
Nebraska, New Hampshire, New Mexico, New York,
North Dakota, Oregon, Pennsylvania, South Dakota, Utah,
Vermont, Washington, Wisconsin, Wyoming. Page 96 adds:
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“The vegetable-type soybeans were grown successfully in
eleven California counties, distributed from Tehama in the
north to San Diego in the south, and including both interior
and coast regions... For the most part, the crops were grown
under irrigation. One grower in Ventura county commented:
‘They [vegetable-type soybeans] are now our favorite
vegetable for fall, and I only wish they were a year-round
crop... At the Agricultural Experiment Station at Tucson,
Arizona, eight varieties... were grown under irrigation at
an elevation of 2,400 feet. Planted June 12, all the varieties
made satisfactory yields, Illington, No. 80490-1, and
Emperor being especially prolific.”
“A few observations on the range of adaptation of
vegetable-type soybeans were included in Bulletin 453
of this Station, ‘Eighteen Varieties of Edible Soybeans,’
published in March, 1939. These observations were based
on reports received from persons to whom seed had been
distributed during the years 1935 to 1938 inclusive. The
publication of this bulletin and press announcements
regarding it contributed to the manifestation of a widespread
interest in vegetable-type soybeans and resulted in the
receiving of requests for seed from every state in the Union
except two. There were also requests from five Canadian
provinces and six foreign countries other than Canada.
Persons living in 90 of the 102 Illinois counties requested
seed.
“In response to these requests a total of 1,880 lots of
seed were sent out from Urbana; 216 requests from the
southern states were referred to W.J. Morse, of the U.S.
Department of Agriculture, Washington, D.C., who had seed
of varieties presumably better adapted to the South.
“The seed furnished most of these correspondents
consisted of four packets, each containing approximately 100
seeds. Four varieties were represented, covering the season
from early to late so far as possible with the seed available
and with due consideration to the climatic conditions in the
different parts of the country to which the seed was sent.”
In Canada, early varieties were tested at St. George,
Ontario; Central Experimental Farm, Ottawa; Barrington
Passage, Nova Scotia; Bogot, Manitoba; Swift Current,
Saskatchewan; Sea Island County and Westminster, British
Columbia; Grand Falls, Newfoundland (49º north latitude,
approximately. Planted in June, “the plants made a luxuriant
growth but had not yet blossomed when killed by frost on
Aug. 26). Varieties were also tested at Chihuahua, Mexico at
6,000 feet, and Honolulu, Hawaii.
Results based on reports received from 810 persons to
whom samples of vegetable-type soybeans were sent in the
spring of 1939: Had success in growing the crop: 78.8%.
Liked the table quality 68.8%. Considered it a promising
crop: 66.7%. Saved some seed for planting in the future:
76.5%. Main complaints: Difficulty in hand-shelling the
green beans, and the readiness with which the mature beans
shatter from the pods.

Note: This is the earliest document seen (Jan. 2010)
concerning soybeans in Newfoundland province, Canada,
or the cultivation of soybeans in Newfoundland. This
document contains the earliest date seen for soybeans
in Newfoundland, or the cultivation of soybeans in
Newfoundland (June 1939). The source of these soybeans
was the University of Illinois.
3717. Milner, R.T. 1940. Research tells us... Soybean oil
traffic paint probable. Soybean Digest. Dec. p. 2.
• Summary: Editor’s Introduction: “U.S. Regional Soybean
Industrial Products Laboratory, a cooperative organization
participated in by the Bureaus of Agricultural Chemistry
and Engineering and Plant Industry of the U.S. Department
of Agriculture, and the Agricultural Experiment Stations of
the North Central States of Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota,
Ohio, South Dakota, and Wisconsin.
“The Soybean Laboratory is a research organization.
It is attempting to find new uses for soybeans and soybean
products and to increase the uses that have already been
found for these products. In working in this field of new
uses, not all experiments can be successful nor can results be
achieved quickly. Since the organization of the laboratory,
however, many problems have been successfully attacked,
and it is the purpose of the present article to describe a recent
development which shows great promise.
“Huge Quantities Used: The use of paint on roads may
not at first seem very important. Consider, however, the
many miles of pavement on through highways that have
guide stripes down the center. Remember the curves and
hills, marked to prohibit one car passing another. Think
of the pedestrian lanes, parking flares, and traffic arrows
in cities and towns. It is plain that traffic paint is a very
important item and that in this day of speedy transportation it
is an indispensable aid to traffic control and safety.
“What are the chief requirements of a traffic paint?
It must be extremely durable to abrasive wear and to the
action of the elements. It must be quick drying so that its
application does not interfere with traffic. It must retain its
color. Of course, these demands on performance require
detailed technical specifications. Many of these specifications
have specifically required the use of tung oil (china wood
oil).
“Use Organic Chemical: The price of tung oil is double
its former value, and, because of disturbances, there is fear
that adequate supplies of this oil may not be obtained at any
price. These circumstances led to a careful study of the use
of soybean oil in traffic paints. From previous work it was
known that soybean oil was extremely durable in ordinary
wall paints and varnishes. It was known that some treatment
would be necessary to hasten the film-forming properties of
soybean oil before it could be used successfully, in traffic
paints. After many experiments, an organic chemical which
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acts as an accelerator was discovered. Cooking soybean oil
together with this chemical hastens the ‘bodying’ of the oil.
Bodying of any oil may be regarded as in some degree the
forming of blocks of molecules which will then quickly form
a film. The soybean oil after cooking with this accelerator is
then combined with a resin or gum to make a varnish type of
coating. Pigments, together with thinners, are incorporated in
this, and the result is a finished traffic paint.
“Experiments thus far carried out with soybean oil have
indicated that it should be possible to make a good traffic
paint with this oil. The laboratory has carried out numerous
tests on these soybean oil formulations and is now arranging
for the highway division of a midwest state to test the most
promising formulation under service conditions. If the tests
are successful, another extensive use will have been found
for soybean oil.”
Note: This is the earliest article seen (Dec. 2016) about
the U.S. Regional Soybean Industrial Products Laboratory
in Soybean Digest. Address: PhD, Director, U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3718. Soybean Digest. 1940. Soybean flour is one of man’s
most efficient food resources. Dec. p. 4-5.
• Summary: “This article is a condensation of a publication
entitled ‘Soya Flour,’ written by J.A. Le Clerc [LeClerc] and
L.H. Bailey and published by the Bureau of Agricultural
Chemistry and Engineering of the United States Department
of Agriculture. To the authors goes all credit for data
contained in this story.”
The article begins: “When judged by the amount of
protein, minerals (especially calcium), vitamins and energy
units contained, flour made from soybeans from which the
major portion of the oil has been extracted furnishes one of
the cheapest sources of foods available to man.”
“Experiments conducted by the Bureau of Economics of
the U.S. Department of Agriculture and by home economics
departments of agricultural colleges indicated that well-risen
bread can be made with as much as 20-25% soya flour mixed
with wheat flour... The soya flour contains as much calcium
as is found in wheat flour. The amount of calcium in a 20%
soya flour bread is more than 50% greater than in white
bread.”
Tables show: (1) The average composition of the three
main types of soya flours: (1.1) “Whole bean” flour contains
7.0% moisture, 21.1% fat, 2.3% fibre, 41.6% protein... and
1.10% lecithin. (1.2) Expeller flour contains 7.7% moisture,
7.3% fat, 3.0% fibre, 47.5% protein... and 1.30% lecithin.
(1.3) Solvent extracted flour contains 7.0% moisture, 2.0%
fat, 2.8% fibre, 54.0% protein... and 0.0% lecithin. (2)
Composition of the flours used in making bread, cakes,
cookies, etc.: “Patent flour, clear flour, whole wheat flour,
soya flour (whole bean), soya flour (expeller), soya flour
(solvent).
“The use of calcium-containing food such as soya flour

likewise improves the acid-base qualities of foods. Studies
by Davidson of the Food Research Division of the Bureau
of Home Economics show that the excess of base-forming
elements over acid-forming elements in 100 g of soybean
meal will neutralize approximately 26 cc of normal acid.
In contrast the excess of acid-forming elements over baseforming elements in 100 g of wheat flour will neutralize
about 7 cc of normal base. In other words, soya flour gives
an appreciable alkaline residue while wheat flour is slightly
acid.”
“Soya flour protein costs only 6% as much as meat
protein and 7% as much as milk protein. At the same time it
is more completely digestible than either.”
Note 1. After an exhaustive search, we have not been
able to find the article cited in the 1st 5 lines of the Abstract
above. Yet it must exist!
Note 2. This is the earliest known mention of lecithin in
Soybean Digest.
3719. USDA Miscellaneous Publication. 1940. Supplement
to list of periodicals currently received in the library of the
United States Department of Agriculture, June 1, 1936–
December 31, 1940. No. 245. 75 p. [2086 ref]
• Summary: This temporary supplement to Miscellaneous
Publication No. 245 includes periodicals added to the
National Agricultural Library since 1 June 1936. If the title
of a periodical has changed since that time, the new title is
given with a cross reference to the former one. Otherwise
periodicals in the 1936 list are not included.
The periodicals are arranged alphabetically by title. For
each title the following information is given: call number,
frequency, name and address of publishing organization.
Address: Washington, DC.
3720. USDA National Agricultural Library. 1940.
Supplement to List of periodicals currently received in the
library of the United States Department of Agriculture, June
1, 1936. June 1, 1936–December 31, 1940. Washington, DC:
USDA Library. 75 p. No index. 28 cm.
• Summary: “This list includes periodicals added to the
library since June 1, 1936. If the title of a periodical has
changed since June 1, 1936 the new title is given with a cross
reference to the former one. Otherwise periodicals in the
1936 list are not included, even though some of them may
have ceased publication or have changed their addresses.
Owing to present uncertainty with regard to the status of
foreign periodicals, it was not thought advisable to attempt
thorough revision of the original list at this time.” Address:
Washington, DC.
3721. Soybeans harvested for beans. Acreage, yield, and
production. By counties for 15 principal states. 1940-1953.
Serial/periodical. USDA Crop Reporting Board.
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3722. Brother, George H.; McKinney, Leonard L. 1940.
Protein plastics from soybean products: Plasticization of
hardened protein material. Paint and Varnish Production
Manager 20:44-48. *
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3723. Dittmer, H.J.A. 1940. A quantitative study of the
subterranean member of soybean. Soil Conservation, USDA
6(2):33. *
3724. Pennsylvania State College of Agriculture and
Experiment Station, Paper. 1940. Pea and edible soybean
variety and strain trials. No. 1002 (in the Journal Series
1940). *
3725. Pittman, D.W. 1940. Advisability of extensive
introduction of soybeans investigated: Income of 34 to 37
dollars an acre possible. Farm and Home Science 1(1):1. p.
3.
• Summary: “Yields of 22 to 27 bushels per acre of threshed
soybeans have been obtained by the Experiment Station on
good irrigated land in Utah under favorable conditions. At
a normal price of about $1.25 per bushel this would give a
total income of $27.50 to $33.75 per acre. It has been found
that late varieties of soybeans will not mature in Utah. Early
varieties mature easily but do not yield well. Mid-season
varieties, such as Illini and Mukden give the largest yield in
Utah but run considerable risk of injury by early fall frosts.
These facts are the result of tests covering a five-year period
conducted by the Agronomy and Soils Department in an
investigation of the practicability and desirability of the
development of the soybean industry in this state...
“Investigations at the Experiment Station have shown
that if the soybean is to be grown in Utah it should be
planted about May 1, and the seed should be inoculated
when planted on land not previously in soybeans. Inoculant
with instructions for its use, may be obtained from the seed
companies...
“The amount and seasonal distribution of irrigation
water needed by soybeans is about the same as for corn. The
plant is not especially drought resistant and needs much of its
water in late summer. Soybeans should be harvested as soon
as most of their leaves have fallen...
“There is as yet no local market for threshed soybeans
and probably will not be unless some relatively large local
industry should be developed to handle them. A press to
separate the oil from the cake will be the first requirement.
Then some industry to utilize the oil in paint, margarine
or plastics will be needed. The cake will find a ready local
market as stock feed, as there are already 200 carloads of
this feed shipped into the state each year, used mostly by the
poultry industry. It may also supplant the cottonseed cake of
which a considerable amount is also shipped into the state.

“Although soybeans are grown extensively in the
middle west for forage they will probably never become an
important forage crop in Utah where alfalfa grows so well. It
may be found desirable, however, to grow them where a oneyear crop is wanted as alfalfa does not mature a crop the year
it is planted. Soybeans may be grown along with corn in the
same row and used for green feed or as silage.
“The question of the introduction of soybeans into Utah
should be decided on economic considerations. Soybeans
would displace some other crop on good irrigated land.”
Note: This journal was later renamed Farm and Home
Science. Address: Utah.
3726. Aslin, Mary S. 1940. Library catalog of printed books
and pamphlets on agriculture published between 1471 and
1840. 2nd ed. Aberdeen, Scotland: Aberdeen University
Press. 293 p. Illust. 26 cm. [35350* ref]
• Summary: This is a list of the early books in the Library of
the Rothamsted Experimental Station, Harpenden, England
(25 miles north-northwest of London). The station founded
in 1843, is noted for its biological and agricultural research.
In 1471 the first printed book on agriculture–Crescentius’
well-known treatise–was sent out from Augsburg [30 miles
west-northwest of Munich, in Bavaria, Germany]; prior to
that there were only manuscripts. The first English book on
agriculture, commonly called The Book of Husbandry by
John Fitzherbert, was not published until about 1523, and
the first book in French (apart from translations) appeared
in 1564. “The year 1840 marks a milestone in agricultural
history. Up until then agriculture and agricultural books
were almost exclusively empirical. But increasingly
writers strove to get beyond the empirical facts and to
discover the underlying principles. Their efforts, small and
disconnected at first, can be traced like a growing stream
throughout the long period to the closing forty years in
which were crowded the achievements of the Geneva School
of plant physiologists: de Saussure, Senebier and others;
the application of chemistry to agriculture by the English
chemist Davy; the wider application of science to farm
problems, and, still more important, the development of
experimental methods of studying agricultural problems by
the founder of modern agricultural science, Boussingault.
Finally, with dramatic suddenness, all this work burst into
fruition when, in 1840, Liebig brought together the results of
the earlier workers and deduced from them the simple laws
of husbandry with which his name will always be associated;
at the same time Lawes made the pot experiments which,
within the next three years, were to lead to the founding
both of the Rothamsted Experimental Station and of the
artificial fertilizer industry. Up to 1840 agriculture has been
based on empirical rules; after 1840 it was developed on
scientific principles... ‘No idea,’ said Comte, ‘can be properly
understood apart from its history.’”
Note: Rothamsted is the world’s oldest agricultural
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experiment station. It was formally established in 1843,
eight years before the first German experiment station was
started at Moeckern (near Leipzig) in 1851. Actually, some
experiments had been conducted at Rothamsted as early as
1837, and more extensive field experiments were begun in
1840. “The published records report all of the crops grown
on Broadbalk field since 1839, and the exact yields of
produce are recorded since 1844... It was in 1843 that John
Bennet Lawes, the proprietor of the Rothamsted estate and
founder of the experiment station, secured the services of
Doctor Joseph Henry Gilbert; and this association, which
continued to the end of the century, made the names, Lawes
and Gilbert, almost synonymous with Rothamsted...
“Lawes and Gilbert did not concur in Liebig’s theory so
far as concerns the element nitrogen, and the central plan in
most of the Rothamsted field experiments is based upon this
difference of opinion.”
3727. Becker, Joseph A.; Froehlich, Paul; Fraser, W.O.; et al.
comps. 1940. Agricultural statistics 1940. Washington, DC:
U.S. Government Printing Office. 737 p. Index. 24 cm. For
soybeans and soy products see p. 299-311, 377, 383-84, 45556, 459-60, 519, 523.
• Summary: This volume presents information formerly
published [until 1935] in the statistical section of the
Yearbook of Agriculture” (p. 1).
In this 1940 volume, tables concerning soybeans are on
pages 299-311, 377, 383-84, 455-56, 459-60, 519, 523.
Page 301: Table. Soybeans: Acreage and production in
specified countries, average, 1930-34, annual 1935-40. The
countries in approximate descending order of production
are: China (excluding Kwangsi Province; Guangxi
Autonomous Region in southern China), Manchuria, United
States, Chosen [Korea], Japan, Taiwan, Netherlands Indies,
Rumania (assuming that Bessarabia accounted for 80% of
the total), Bulgaria, Yugoslavia, and Hungary. The world
total each year excludes the USSR.
Page 305: Table. The main countries exporting soybeans
are China, Manchuria and the United States. The main
countries in importing soybeans in 1938 are Germany, Japan,
Denmark, United Kingdom, Sweden, Italy, Netherlands and
Canada.
Page 305: Table. The main countries exporting soybean
oil are China, Manchuria, Denmark, Japan, and Sweden.
The main countries in importing soybean oil in 1938 are
Netherlands, United Kingdom, Italy, Germany, United States,
Belgium, Chile, France, Morocco, Norway, Algeria, Austria,
Czechoslovakia, Canada, USSR.
Page 308: Soybean production in specified countries
in 1924-1939. The countries are United States, China,
Manchuria, Chosen [Korea], Japan. Netherlands Indies.
Page 309: Soybean crushed, and production, imports and
exports of soybean oil, cake, and meal, 1929-39. Soybeans
crushed rose from 1.666 million bushels in 1929 to 44.648

million bushels in 1939. Production of crude soybean oil rose
from 13.424 million lb in 1929 to 416.111 in 1938. Soy oil
was both imported and exported every year. Soybean meal
and cake production increased from 40,000 tons in 1929 to
1,054,000 tons in 1938. There were small imports each year
but no exports.
Page 377, 383-384: Fats and oils used in the
manufacture of compounds [shortening] and vegetable
cooking fats, United States, 1929, 1931-40. The main fat
used was cottonseed oil, but soybean oil increased from 10.8
million lb in 1931 to 201.599 million lb in 1939. Imported
palm oil was also used largely.
Page 455, 458-60: Tables. Oleomargarine: Materials
used in manufacture, United States, 1924-1940. The main
animal materials were oleo oil and neutral lard. The main
vegetable oils were cottonseed oil (by far). Soybean oil
increased from 11,000 lb in 1929 to 87.1 million lb in 1940.
Coconut oil was also largely used. Address: U.S. Dep. of
Agriculture, Yearbook Statistical Committee, Washington,
DC.
3728. Brother, George H.; Smith, A.K.; Circle, S.J. 1940.
Soybean protein: Resume and bibliography. ACE (U.S.
Bureau of Agricultural Chemistry and Engineering) No. 62.
64 p. plus 11-page supplement. 28 cm. [714 ref]
• Summary: Part I is a 20-page review of the literature with
the numbers of references in part II cited in text. Part II is a
bibliography of 592 references on this subject.
Contents: Introduction. Part I. Agronomic and
general. Treatment and processing of whole soybeans.
Protein extraction from soybean meal. Hydrolytic
products of soybean protein. Enzymes of the soybean.
Industrial applications: Adhesives, plastics, paper sizing,
miscellaneous.
Part II. Literature cited. Agronomic and general.
Treatment and processing of whole soybeans. Protein
extraction from soybean meal. Hydrolytic products of
soybean protein. Enzymes of the soybean. Industrial
applications: Adhesives, plastics, paper sizing, miscellaneous
(Textile fiber, film, paint, dispersing agent, stabilizing agent,
bleaching agent, insecticide spray, core binder, clarifying
agent, mellowing agent, finishing wax, wetting agent).
There follows an undated supplement with 124
additional references (591 to 714) grouped under the same
categories as shown above. The most recent references in the
supplement seem to have been published in 1941. Address:
1. Senior Chemist; 2. Chemist; 3. Junior Chemist. All:
Regional Soybean Lab., Univ. of Illinois, Urbana.
3729. Gras, Norman Scott Brien. 1940. A history of
agriculture in Europe and America. 2nd ed. New York, NY:
F.S. Crofts & Co., Publishers. xxvii + 496 p.
• Summary: In 1933 the first Agricultural Adjustment Act
(AAA) was passed under Franklin D. Roosevelt. It was
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managed by USDA’s Agricultural Adjustment Administration
(AAA). The purpose of the act was to guarantee a fair return
to agriculture or to put agriculture on a parity with industry.
The commodities covered were wheat, rye, flax, barley,
cotton, corn, sorghum, hogs, cattle, rice, tobacco, peanuts,
sugar beets, sugar cane, potatoes, and milk. Page 464
discusses the expansion of soybean production. Production
of soybeans for seed and crushing increased from about
2,283,000 bushels in 1917 to 57,665,000 bushels in 1938.
The oil was used chiefly in the food and drying-oil industries.
Pages 465-66 discuss “Agricultural Industries. Three efforts
have been made to find more room for farm products in
America’s domestic market. The Republican emphasis has
been to keep out foreign competition. The recent Democratic
effort has been to increase the income of Americans so that
they will buy more farm products. Henry Ford and many
chemists have thought of creating new uses and demands for
American farm products, particularly in American factory
production... Grain is to be made into alcohol, for use with
gasoline, to drive automobiles and tractors. Soybeans, once
used chiefly as hay or as a fertilizer, are being made into oil,
meal, flour, stock feed, fertilizer, breakfast foods, macaroni,
crackers, and glue. The oil is for use in paints in place of
linseed oil but also in the making of enamels, varnish,
glycerin, and explosives.”
Synthetic textiles: Lanital is “an Italian invention but
has been apparently independently discovered in America.
It is synthetic wool–made out of casein from cow’s milk.
The casein is put through spinnerets and comes out like
macaroni; when hardened, it is cut to any length. It can be
dyed and woven into cloth... There are many who feel we
are just beginning the development of synthetic textiles. In
addition to rayon and lanital we have nylon and vinyon...
A federal act of 1938 allotted four million dollars for four
regional laboratories designed to discover new uses for farm
products.” Address: Prof. of Business History, Harvard Univ.
[Massachusetts].
3730. Milner, R.T. 1940. What the Regional Laboratory is
finding out about soybeans. In: 1940. Proceedings of First
Annual Missouri Conference on Farm Chemurgy. 5 p. Held
at Sedalia, Missouri.
• Summary: “The U.S. Regional Soybean Industrial Products
Laboratory was established in July 1936.” During the past 3
years extensive research on soybeans has been conducted.
“The problems of the laboratory may be divided into two
broad categories. One includes those projects the solutions
of which will yield immediate and practical results in the
form of increased use of soybeans and soybean products. The
other problems involve long and careful research which now
may appear to furnish information of academic importance
only by which in the future may serve as the basis for even
more important industrial uses.” Address: Director, U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.

3731. Prescott, Samuel Cate; Dunn, Cecil Gordon. eds. 1940.
Industrial microbiology. New York, NY: McGraw Hill Book
Co. x + 541 p. Illust. Index. 23 cm. [53* ref]
• Summary: In Chapter 8, titled “Yeast: Its manufacture,
vitamins, and uses,” p. 155 states that soybeans, freed
of bitter principles, sugar-beet juice, and various other
substances have been proposed either to increase the yield
of yeast or to act as the source of nutrient material (See
Chrzaszcz and Janicki 1936).
Chapter 24 titled “The molds” (p. 339-57) discusses:
Some important Aspergilli (members of the Aspergillus
flavus-oryzae, especially strains of the A. oryzae series are
of major industrial importance in the Orient [East Asia]).
They are used to make sake, shoyu, miso, and mizuame, a
sugar syrup made from rice (p. 350). Divisions of Penicillia
(the genus Penicillium). The genus Rhizopus (used in the
amylo process for converting starch to sugar by the use of
selected molds–see p. 48-50). Mold enzymes. Apparatus for
cultivating molds. References on molds (42).
Chapter 32 titled “Mold enzyme preparations: Uses
and products” (p. 419-24), has the following contents:
Introduction. Commercial amylase and its preparation. Koji
and its preparation. Some mold products (in Japan): Soy
sauce or shoyu, tamari, miso. The uses of mold enzymes
(industrially): Amylases, invertase, proteases, and pectinase.
The authors cite the industrial applications of members
of the Aspergillus flavus-oryzæ group especially strains
of Aspergillus oryzæ. Commercial amylase or diastase is
marketed under a variety of trade names such as Takadiastase, Kashiwagidiastase, Digestin, Polyzyme, Protozyme,
and Oryzyme. These are generally mixtures of enzymes,
however purified enzyme preparations (such as Takaamylase) may be obtained.
Koji may also be used to make sake (rice wine) and
shocho (distilled alcoholic liquor). “The use of koji in
the United States was introduced by Takamine” (p. 420).
Address: Cambridge, Massachusetts.
3732. Sherman, W.C. 1940. A comparison of the nutritive
value of the protein of cowpeas and soybeans. Alabama
Agricultural Experiment Station, Annual Report 51:25. For
the year 1940.
• Summary: Soybeans contain much more protein than
cowpeas (39% vs. 21%), and “the protein of soybeans is also
superior in nutritional quality,” as measured by biological
value. Raw and heated seeds of both kinds were fed to rats
using both paired feeding and ad-libitum [eat as much as you
like] methods. “With both methods of feeding, the soybeans
showed a marked superiority over the cowpeas in terms of
grams gain in weight per gram of protein consumed.. The
biological value of protein and cowpeas was improved by
heating as well as by the addition of the amino acid cystine.”
Address: Auburn.
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3733. Smith, E.V.; Swingle, H.S. 1940. Effect of organic
and inorganic fertilizers on plankton production and bluegill
bream carrying capacity of ponds. Transactions of the
American Fisheries Society 69:257-62. See p. 258. [5 ref]
• Summary: An inorganic fertilizer worked best, producing
the greatest amount of plankton and fish. Meehan (1933)
found: “Soybean meal was more efficacious in producing
organisms than sheep manure, and cottonseed meal was
better than soybean meal is this respect” (p. 258). Address:
Alabama Agric. Exp. Station, Auburn, Alabama.
3734. Towle, R.S. 1940. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
15.
• Summary: “Five varieties of soybeans were planted in
three replications... Only three varieties, Cayuga, Macauley
Manchu, and No. 65344, produced any seed at all, yields
ranging from 97 pounds per acre for the last named, to 229
pounds for the first. The crop was not materially better on
fallow, although producing more forage on fallow with some
varieties, 1,585 pounds by Macauley Manchu on fallow
being the best.”
Note: There were no soybean trials in 1941. Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
3735. United States Department of Agriculture (USDA).
1940. Revolution in soybeans (News release). [Washington,
DC]. 2 p.
• Summary: “Farm flashes. For broadcast only.” “A look at
the newer commercial varieties of soybeans now available to
farmers–and a look at the records of the past year on yields
of seed and of percentage of oil–reveals a virtual revolution
in the soybean industry. And that revolution in a very short
time.
“W.J. Morse–the soybean man in the U.S. Department
of Agriculture who brought in from the Orient most of the
parent stock of most of the soybeans now grown in the
United States–Well, Morse, give us these facts.
“First, as to yield of seed. Back in 1924 (and that was
only a short 16 years ago)–Do you know the average for
the whole country in 1924?–Well, only about 11 bushels to
the acre. Even Illinois averaged only about 12 bushels. But
today–Well, in 1939, the average for the entire country was
up to nearly 21 bushels to the acre–and Illinois was well
above 24 bushels.
“Then, take the way the breeders have bred up the
percentage of oil. Remember how dry those beans were
in the early ‘20s. Even the two leading oil varieties of a
few years ago–the Mid-West [Midwest] and the Itosan [Ito
San]–yielded only 5 or 6 percent. But take the oil content of
one of our leading varieties today–the Dunfield. The oil runs
20–21–22 percent.
“There you have about a doubling of the yield of seed–

and about four times as much oil.”
In the northern states, “four varieties account for the
biggest part of commercial acreage. They are the Illini,
leading in Illinois and also important in Ohio and Iowa. The
Dunfield, leader in Ohio and Indiana, and also important
in Illinois. The Mukden, leader in Iowa and important in
Michigan. And the Manchu, leading variety in Minnesota
and Michigan, and important in Iowa.”
In addition to those four leaders, other important
varieties include the Mandel, Scioto, Mingo, and Seneca.
Address: USA.
3736. USDA Agricultural Marketing Service. 1940.
Handbook of official grain standards of the United States.
Revised Oct. 1940. Washington, DC: U.S. Gov’t Printing
Office. 101 p. 15 x 9 cm. For soybeans, see p. 68-72. [2 ref]
• Summary: The standards for soybeans are effective Nov.
20, 1940. “For the purpose of the official grain standards of
the United States for soybeans:
“Soybeans.–Soybeans shall be dry threshed soybeans
which contain not more than 25 percent of foreign material.
“Classes.–Soybeans shall be divided into five classes as
follows: Class I, Yellow Soybeans; Class II, Green Soybeans;
Class III, Brown Soybeans; Class IV, Black Soybeans; and
Class V, Mixed Soybeans.
Grades.–Soybeans shall be graded and designated
according to the respective grade requirements of the
numerical grades and Sample grade of their appropriate
class.
“Yellow Soybeans (Class I)
“This class shall include all varieties of yellow soybeans
and may include not more than 5 percent of soybeans
of other colors. A slight tinge of green or olive green on
soybeans otherwise yellow shall not affect their classification
as Yellow Soybeans.”
“Mixed Soybeans (Class V) “This class shall include all
mixtures of soybeans not provided for in the classes Yellow
Soybeans, Green Soybeans, Brown Soybeans, and Black
Soybeans. Black Eyebrow and other bicolored varieties shall
be classified as Mixed Soybeans.”
“Definitions Basis of grade determinations.–Each
determination of class, general appearance, splits, damaged
soybeans, and other colors shall be upon the basis of the
soybeans after the removal of foreign material. All other
determinations shall be upon the basis of the soybeans
including the foreign material.
“Percentages.–Percentages, except in the case of
moisture, shall be percentages ascertained by weight.
“Percentage of moisture.–Percentage of moisture shall
be that ascertained by the water oven and the method of use
thereof described in Service and Regulatory Announcements
No. 147 of the Bureau of Agricultural Economics of the
United States Department of Agriculture, or ascertained by
any device and method which give equivalent results in the
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determination of moisture.
“Test weight per bushel.–Test weight per bushel shall
be the weight per Winchester bushel, as determined by the
testing apparatus and the method of use thereof described
in Bulletin No. 1065, dated May 18, 1922, issued by the
United States Department of Agriculture, or as determined
by any device and method that give equivalent results in the
determination of test weight per bushel.
“Damaged soybeans.–Damaged soybeans shall be
soybeans and pieces of soybeans which are materially
damaged by weather, frost, heat, insects, disease, or
otherwise.
“Splits.–Splits shall be sound pieces of soybeans, but
shall not include soybeans with cracked skins only, or with
less than one-fourth of the bean broken off.
“Foreign material.–Foreign material shall be all matter
other than soybeans, and shall include all undeveloped
shriveled soybeans and pieces of soybeans which will
pass through a metal sieve perforated with round holes
10/64 inch in diameter, and all matter other than soybeans
that remains on such sieve after screening. Sound, fully
developed soybeans which pass through such sieve shall not
be considered as foreign material.”
3737. Van Arsdel, W.B. 1940. The industrial market for
farm products [Soybean flour in plywood]. Yearbook of
Agriculture (USDA) p. 606-26. For the year 1940. See p.
614-15.
• Summary: All but a small percentage of the million-ton
production of soybean meal in the USA is now used for
livestock feeding and for fertilizer. “That small percentage–
perhaps 50,000 tons–has, however, awakened great interest.
“The largest single industrial use is for making a waterresistant adhesive for plywood. About 16,000 tons of meal a
year is so used. Since plywood construction in the building
industry is spreading, the possibility of substantial increase
in soybean-meal consumption for that purpose is seen. The
next largest use at present is for coating washable papers,
especially wallpapers, and a similar outlet is being developed
in the manufacture of cold-water paints. In all three of these
uses there is some competition with casein, as might be
expected, particularly because of the considerable advantage
in price possessed by soybean meal.
“A small quantity–about 5 to 6 tons a day–of purified
protein is being produced from soybean meal. The major
part of this goes to the paper industry, where it is being
used as a component of special sizing agents. Other uses
are being developed in the leather-finishing, adhesive, film,
and plastic fields. Research on a soybean-protein fiber,
analogous to the casein fiber mentioned above, is also being
pushed.” Address: Principal Chemical Engineer, Bureau of
Agricultural Chemistry & Engineering; USDA.
3738. Wilsie, C.P.; Nelson, P. Mabel; Lowe, Belle. 1940.

Testing soybean selections suitable for use as green
vegetables for human consumption. Iowa Agricultural
Experiment Station, Annual Report. Part I. p. 72-73. For the
year ending Juine 30, 1940.
• Summary: “Vegetable soybeans were canned from July 8
to Sept. 8, 1938, and were stored in exposed light. Soybeans
with 1.5 to 2 teaspoons of lemon juice per No. 2 enamelled
tin can were significantly less desirable than those to which
no acid was added. If acid was used, 1½ teaspoons of lemon
juice was preferred to 1 teaspoon of vinegar. There were
no significant differences in color, odor, flavor, appearance,
texture and total score between soybeans pre-cooked 5
minutes before processing and beans not pre-cooked. The
addition of sugar seemed to improve the flavor and texture
of the canned soybeans. The highest ranking soybeans were
those to which 1 teaspoon of salt and 1 teaspoon of sugar
were added.
Note: In 1934 Wilsie, an agronomist at the Hawaii
Agricultural Experiment Station, grew green soybeans on
the university farm there and supplied them to Miller and
Robbins for their research. Address: Ames, Iowa.
3739. Anderson, Ray. 1941. Corn oil as possible source of
rubber is one ag lab project: Farm research about to start at
Peoria. Products for national defense to be stressed as new
uses for corn, wheat and agricultural residues are developed.
Cedar Rapids Gazette (Iowa). Jan. 8. p. 12.
• Summary: The lab has been occupied since Dec. 15. The
building is completed except for minor construction. But
most of the equipment has not yet been installed. “Contrary
to somewhat general public belief, the Peoria laboratory is
not working with soybeans. The main soybean research is
conducted at Urbana, Illinois, on the university campus.”
The organization has 8 divisions: 1. Analytical. 2.
Oils and proteins. 3. Starches and dextrose. 4. Agricultural
residues. 5. Fermentations. 6. Motor fuels. 7. Chemical
engineering. 8. Commodity developments. From 200 to 250
persons will be employed when the projects are in full swing.
“Construction began in June, 1939. The building alone
cost more than $1,000,000. With the grounds and equipment
the total cost will be approximately $2,000,000.
“The building is U-shaped and will contain more than
70 laboratory units. The lab units, each 23 feet deep will line
each side of a corridor in the south wing. Each wing is 300
feet long and 60 feet wide.
“The front of the building, 250 feet across, is occupied
mainly with offices. The north wing, also 300 feet long, will
house heavy machinery and equipment.”
A photo shows the outside of the huge building.
3740. Beckel, A.C.; Earle, F.R. 1941. A study of the
moisture in soybeans. Industrial and Engineering Chemistry,
Analytical Edition 13(1):40-43. Jan. 15. [3 ref]
• Summary: “The study of moisture in biological materials
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by oven methods has been attended by several difficulties,
among which were the probability of error due to loss or
gain in weight during the process of cooling the sample,
the considerable work involved in obtaining a series of
determinations, and the unknown effect, on a series of
determinations, caused by cooling the oven during the
removal of samples. Through the development in the U.S.
Regional Soybean Industrial Products Laboratory of the
apparatus for the continual observation of changes in weight
at oven temperatures (1), these difficulties and others
were eliminated so that a systematic study of the moisture
relations of soybeans could be undertaken.
“It seemed desirable for such a study to compare several
types of oven determinations, several varieties of soybeans,
a number of samples of the same variety having a range of
protein content, a number of samples having a range of oil
content, and a number of samples having different moisture
contents.” Address: U.S. Regional Industrial Products Lab.,
Urbana, Illinois.
3741. Chouard, Pierre. ed. 1941. Chronique horticole: Etudes
d’actualite sur le soja [Horticultural chronicle: Studies of
current interest on soybeans]. Revue Horticole; Journal
d’Horticulture Pratique (Paris) 113(2074):189-98. Jan. 16.
[4 ref. Fre]
• Summary: This section of Chronique Horticole contains
four French-language articles: (1) What attitude should
be adopted to the subject of the problem of the soybean
in France [Quelle attitude adopter au sujet des Problèmes
du Soja en France?], by P. Chouard (p. 190-92). (2)
Experiments concerning cultural conditions for soybeans
in Illinois [Expériences sur les conditions de culture de
Soja dans Illinois] (p. 192-94). Based on: Burlison, W.L.;
Van Doren, C.A.; Hackleman, J.C. 1941. “Eleven years of
soybean investigations.” Illinois Agric. Exp. Station, Bulletin
No. 462. p. 123-67. Jan.
(3) The soybean as a fertility factor [Le Soja comme
facteur de fertilité] (p. 195-97). Based on: Sears, O.H. 1939.
“Soybeans: Their effect on soil productivity.” Illinois Agric.
Exp. Station, Bulletin No. 456. p. 545-71. June. (4) The
soybean as a green vegetable [Le Soja comme légume vert]
(p. 197-98). Based on: Lloyd, J.W.; Burlison, W.L. 1939.
“Eighteen varieties of edible soybeans: Their adaptability,
acceptability, culture and characteristics.” Illinois Agric.
Exp. Station, Bulletin No. 453. p. 385-439. March. Address:
France.
3742. Revue Horticole: Journal d’Horticulture Pratique
(Paris). 1941. Expériences sur les conditions de culture
de soja dans l’Illinois [Experiments with the conditions of
soybean cultivation in Illinois (Abstract)]. 113(2074):192-94.
Jan. 16. [Fre]
• Summary: A French-language summary of the following
English-language bulletin: Burlison, W.L.; Van Doren,

C.A.; Hackleman, J.C. 1940. “Eleven years of soybean
investigations: Varieties, seeding, storage.” Illinois Agric.
Exp. Station, Bulletin No. 462. p. 123-67. Jan.
3743. Klutz, Jerry. 1941. Federal diary. Washington Post.
Jan. 23. p. 17.
• Summary: Strange to say, soy beans may become a vital
product for national defense. Officials at the USDA’s Bureau
of Plant Industry say the Nazis are using soy beans as a sort
of “nerve food.” Nazis assigned to nerve-wracking work
such as bombing England are fed generous daily helpings of
soy beans. The beans are said to have a soothing effect on the
consumer’s nerves. In the USA, soy beans are being used to
make plastic bodies for airplanes–among other things.
Also mentions President Roosevelt and the “lend-lease”
bill, but unrelated to soy.
3744. Soybean Digest. 1941. Scoff at “protein poisoning:”
Ohio State tests show even 51 percent protein ration
produces no visible ill effects. Jan. p. 4.
• Summary: Describes research on swine by W.L. Robison
of the Ohio Agricultural Experiment Station.
3745. Strayer, George M. 1941. American Soybean
Association convention to be held Sept. 15 and 16 in Des
Moines, Iowa [Editorial]. Soybean Digest. Jan. p. 6.
• Summary: Strayer writes of his early recollections: “I
might almost say that soybeans and I grew up together.
My first remembrance of them was back in the days when
Dr. W.J. Morse was putting out small samples of increases
from his importations. We planted them in a small patch of
popcorn, pulled them by hand, and threshed them out with
a flail. The intervening years have taught me many things
about the crop.
“One of them is concerned with the vague idea which
many persons have concerning the uses which are being
made of soybean meal. Nation-wide publicity has been
given to soybean plastics. Everything from automobiles to
plane fuselages to radio cabinets to jewelry is being made
from soybeans, if you can believe the stories. We would like
to believe all of them. Yet, according to the best available
figures less than one-half of one percent of the 1939 soybean
oilmeal production went into those plastics. Less than five
percent of the nation’s total soybean oil meal went into uses
other than livestock feed. Glues, human food, plastics, core
molds, and all the other industrial used are included there.
“Probably no other one farm product has so many
potential commercial uses as the soybean oilmeal.
Commercial production of it in this country is relatively
new. The development of new uses requires time–assurance
of a steady source of supply, and assurance of a supply as
a relatively stable price. We hope–and expect–that soybean
oilmeal will be used in increasingly larger quantities in
industry. Until that time arrives we must reconcile ourselves
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to the fact that the soybean oilmeal market lies on the farm.”
Address: Secretary, American Soybean Assoc., Hudson,
Iowa.
3746. Brother, G.H.; McKinney, L.L.; Suttle, W.C. 1941.
Plastics digest: Protein plastics from soybean products:
Laminated material (Abstract). Modern Plastics 18(6):60.
Feb.
• Summary: This is an English-language summary of the
following English-language document: Brother, G.H.;
McKinney, L.L.; Suttle, W.C. 1940. “Protein plastics from
soybean products: Laminated material.” Industrial and
Engineering Chemistry 32(12):1648-51. Dec.
3747. Monahan, James. 1941. Little honorable plant. Elks
Magazine. Feb. p. 14-17, 45-48.
• Summary: An overview of the soybean in America.
Discusses industrial uses of soybeans as in glues, paints,
varnishes, and plastics, the USDA Regional Soybean
Industrial Products Laboratory at Urbana, Illinois, the
very important work of William J. Morse, presently senior
agronomist at the USDA Bureau of Plant Industry (Morse
began work at USDA in 1907 under Charles Vancouver
Piper), the use of the flakes of soybean meal in brewing to
give beer more body and a sturdier, creamier “collar” of
white foam, the work of Henry Ford in developing largescale industrial uses of soybeans, soybean trading on the
Chicago Board of Trade, food uses of soybeans (such as
green-shelled soybeans, soybean flour, the Soyburger, and
soybean bread). Contains 7 photos.
3748. Soybean Digest. 1941. Domestic oils replace foreign:
Report of margarine ingredients in 1940 shows only 8.4
percent of materials are imported. Feb. p. 5, 11. [1 ref]
• Summary: A graph shows that margarine has become an
American farm product. The percentage of imported fats and
oils used in American margarine has decreased rapidly from
1931 to 1940, while the percentage of American fats and oils
has increased rapidly. A table prepared by the USDA Bureau
of Agricultural Economics gives figures for 1939 and 1940.
Nearly 23% more soybean oil was used in making margarine
in 1940 than in 1939.
3749. Wilgus, H.S., Jr.; Gassner, F.X. 1941. Effect of
soybean oil meal on avian reproduction. Proceedings of the
Society for Experimental Biology and Medicine 46(2):29093. Feb. [7 ref]
• Summary: In studies of the iodine requirements of poultry
a simple goitrogenic ration, which includes soybean oil
meal, has been used at this Station. “The goitrogenic effect
has been readily overcome by the addition of iodine to the
ration. However, it was found that both production and
reproduction on this ration were poor, even when sufficient
iodine was present to prevent goiter.” Address: Colorado

State Agricultural College Exp. Station, Ft. Collins.
3750. Beeson, Kenneth C. 1941. The mineral composition
of crops with particular reference to the soils in which they
were grown. A review and compilation. USDA Miscellaneous
Publication No. 369. 164 p. March. [607* total; 14 soy ref]
• Summary: The content of various minerals in soy is
mentioned in tables throughout this book, and a source is
given in the extensive bibliography for each value. Tables:
(20) The principal chemical elements in some important
crops. The nine columns are: (1) Plant or plant part, soil type,
and location. (2) Fertilizer used. (3) Number of analyses. (4)
K (potassium %). (5) Ca (calcium). (6) Mg (magnesium). (7)
P (phosphorus). (8) S (sulphur). Reference No. The plants
are (p. 111): Soybean leaves, grown in France. Soybean pod,
grown in France. Soybean stem, grown in France. Soybean
hulls and vines, grown in South Carolina. Soybean vine, in
full bloom, summary. Soybean vine, pods forming, grown in
Massachusetts. Soybean hay, maturity unknown, grown in
Dekalb silt loam, Kentucky, with fertilizer: None, ML, MP,
MPK, MLP, MLPK. Grown in Tilsit silt loam, Fertilizer:
None, M, ML, MP, MPK, MLP, MLPK. Summary:
Maximum, minimum, mean. Soybean, entire plant including
rots, grown in Kentucky. Soybean, green, shelled, matured
as for food, summary: Maximum, minimum, mean. Soybean,
mature seed. Summary: Maximum, minimum, mean. Refs:
335, 339, 215, 14x, 452.
(21) The minor-element content of some important
crops. Barium (p. 21) Soybean seed mature, grown in
Kentucky. Soybean, above ground portion, cut for hay,
grown in Kentucky. Soybean, stems and leaves, grown in
Missouri. Refs: 369, 469.
Boron (p. 123). Soybean seeds mature, grown in
Virginia. Soybean, above ground portion, grown in Virginia.
Ref: 120.
Chlorine (p. 123). Soybean leaves, France. Soybean
pods, France. Soybean stems, France. Soybean seed, mature,
Ohio. Refs: 335, 192.
Copper (p. 134). Soybean leaves, Kentucky. Soybean
seeds, mature, Kentucky. Soybean seeds, green, Wisconsin.
Soybean, above-ground portion, cut for hay, Kentucky. Refs:
372, 166, 14x.
Iodine (p. 138). Soybeans, above-ground portion, cut for
hay, South Carolina. Ref. 423.
Iron (p. 144). Soybean leaves, Kentucky. Soybean seed,
green, Kentucky. Soybean seed, mature, Kentucky. Soybean,
above-ground portion, cut for hay, Kentucky. Refs: 372, 14x.
Manganese (p. 151-52). Soybean leaves, Kentucky.
Soybean seeds, green, Wisconsin. Soybean seeds, mature,
Kentucky. Soybean, above-ground portion, cut for hay,
Kentucky. Refs: 372, 528, 371, 14x.
Sodium (p. 158-59). Soybean leaves, France. Soybean
pods, France. Soybean stems, France. Soybean hulls and
vine, South Carolina. Soybean, above-ground portion,
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full bloom, South Carolina. Soybeans, seed mature, South
Carolina. Soybeans, above-ground portion, cut for hay,
Kentucky. Refs: 335, 359, 14x.
Zinc (p. 164). Soybean leaves, Kentucky. Soybean seed
mature, Kentucky. Soybean, above ground portion, cut for
hay, Kentucky. Refs: 372, 14x. Address: Chemist, Bureau of
Plant Industry, USDA.
3751. Food Industries. 1941. Formulas for foods: Soy bread
(15 percent) straight-dough method. 13(3):111-12. March.
• Summary: Gives the laboratory formula (Formula no. 164)
and the working directions. The formula is from J.A. Le
Clerc, Senior Chemist, Agricultural Chemical Research Div.,
Bureau of Agricultural Chemistry, and Engineering, USDA,
Washington, DC.
3752. Morse, W.J. 1941. Early Chinese disagreed on planting
time: Modern problem troubled early experts too, reviews of
ancient Chinese literature reveal. Soybean Digest. March. p.
5, 11.
• Summary: The following translations of extracts
concerning the Ta tou, or soybean, are from the Chih Wu
Ming Shih T’u Kao, translated by M.J. Hagerty, USDA, May
1917.
“In the earliest written records, writers on various
agricultural problems gave plenty of advice as to the proper
time to plant ‘Ta tou’ of ‘Shu’ (soybeans). The best time
of planting given by these ancient agricultural writers was
usually based on the based on the position of some of the
heavenly bodies or nature’s signs of spring similar to those
used by the American Indian in planting corn or beans.”
“In one of the oldest writings, Calendar of the Hsia
dynasty [Note: This is a section in the Dadai liji (Ritual
of the Elder Tai) (100 AD)] we find: ‘In the fifth month
when we see the planet Mars in its zenith in the Heart
constellation, then it is time to plant the Shu, or bean.’
“The Hsiao Ching (Book of Filial Piety) says: ‘Red
soil is suitable for the Shu. This bean is a staple crop which
may be stored and kept to provide against famine and is
easily made suitable for food. In ancient times it was used
as a food in times of scarcity. Count the number of persons
in the family and plant five acres for each person. This is a
fundamental rule in farming. In the third month about the
time when the seed pods appear on the elm trees, and after a
rain has fallen, the uplands may be planted with Ta tou seed.
The soil should be fine and free from lumps of earth. Seed of
the Ta tou may be planted within twenty days of the summer
solstice (June 21) with assurance that it will bud and grow.
The best results are obtained when the earth has not been
plowed too deeply. The Ta tou thrives best when planted
evenly and not too closely.’
“The Shuo Yuan (Anecdotes from Ancient Chinese
History) [Shuoyuan, Garden of discourses, 20 BC] has the
following: ‘In the summer season when the planet Mars is

in its zenith, we may plant the Shu, or bean.’ These writers
all say that the Shu, or bean, should be planted in the fifth
month while the Nung Sang Chi Yao [Nongsang jiyao,
Fundamentals of agriculture and sericulture, 1273 AD]
quotes the Chi Min Yao Shu [Qimin yaoshu, 544 AD] and
says that the Ta tou should be planted in the spring following
the planting of the grain. That which is to be harvested late in
the season can be planted in the fifth or sixth month. When
planted in the fifth or sixth month additional seed should be
sown.
“Li Shih-chen writes: ‘The Ta tou may be planted in the
second month during the period when the constellation Orion
is in the heavens. At this time when the apricot blossoms are
abundant and the fruit of the soft mulberry is red, the Ta tou
may be planted, this being the best season for planting. In
the southern part of China, the Ta tou is planted before and
after the Spring Grain Festival and in the time of the summer
solstice (June 21) the plants are covered with clusters or
pods.’
“From Chi Min Yao Shu (Important Rules for the People
to Gain their Living in Peace) [Qimin yaoshu, 544 AD] we
learn: ‘In the spring season the Ta tou is planted after the
grain. Between the tenth an twentieth days of the second
month is the proper time for the first crop. Use eight pints of
seed. Between the first and tenth days of the fourth month
is the proper time to plant the third crop. Use one peck and
two pints of seed. A late crop may be obtained by planting
in the fifth or sixth month. Naturally the harvest will be late
according as the seed is sown late. The beans which have
ripened of the crop planted in the autumn may be harvested,
but these are few as the stems grow densely and yield but
few beans. The seeds should be planted deeply because the
nature of the bean is strong and the stems of the roots will in
this way get plenty of moisture. Ta tou thrives best when the
climate is warm. If the land is not plowed in the fall then the
soil will not be moist.’
“Fan Sheng-chih’s Chih Shu [10 BC] states under the
heading of ‘Method of cultivating the Ta tou’: ‘Dig holes for
seeds about six inches deep and about two feet apart. In one
acre, 1680 holes should be made for planting seed. When
these holes are all made each should receive a pint of good
manure mixed with earth, and filled. When about to plant the
seed, irrigate each hole with three pints of water. Sow three
seeds to each hole and spread the earth over the hole, but not
very thick, using the hand to pat it down, bringing the seeds
and earth in mutual contact. When the seed has germinated
and grown five or six leaflets, the plants should be cultivated
with a hoe. When the soil becomes dry, irrigate, using three
pints of water to each hill of beans. One man can take care
of five acres up to the time of fall harvest. Each acre planted
with seed will yield 35.5 bushels of seed.’
“As to time of planting, this same writer advises: ‘In the
third month when the elm tree is bearing its seed pods and
after a rain, the Ta tou may be planted on the elevated fields.
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Within 20 days after the summer solstice (June 21) the seed
also may be planted. The late variety is planted in the fifth
month at the latest.’”
Photos show: (1) Planting soybeans on ridges in
Manchuria, using a plow drawn by two mules; the seed is
scattered by hand. (2) A Chinese farmer planting soybeans by
hand. Address: USDA Bureau of Plant Industry, Washington,
DC.
3753. Schaefer, C.W.; Farrar, C.L. 1941. The use of pollen
traps and pollen supplements in developing honeybee
colonies. USDA Bureau of Entomology and Plant
Quarantine E-531. 7 p. March. Plus 5 plates. Revised Oct.
1946.
• Summary: Bees were fed a mixture consisting of soybean
flour (3 parts) and dried pollen from pollen baskets (1 part).
This pollen supplement was mixed with a sugar solution to
form candy which was offered to bees. The authors reported
very satisfactory results, considerably better than when
soybean flour alone was fed to the bees. Address: Div. of Bee
Culture, Bureau of Entomology & Plant Quarantine, USDA,
in cooperation with Univ. of Wisconsin.
3754. Soybean Digest. 1941. Should inoculation be done
annually? Legume bacteria account for 30 percent of
nitrogen added to soil: Science strives to make it more.
March. p. 2-3.
• Summary: “A few years ago any seed dealer who dared
to tell a farmer he should inoculate his soybean seed each
year even on ground that had previously been in soybeans
probably would have met only a cold stare. Why, everyone
knew it wasn’t necessary, once the bacteria were established
in the soil!
“Today, however, laymen are beginning to learn what
many bacteriologists have known for a long time, that this
business of inoculation is by no means a settled question,
that we have only sketchy knowledge of details affecting
growth and propagation of the bacteria and of the processes
entailed in nitrogen fixation by these bacteria.
“First theory advanced: Knowledge of the value of
legumes in the farm rotation dates back to ancient Greece
and Rome, but it was not until the 1880’s that it was
definitely established that legumes could take free nitrogen
from the air, when Germans Hellriegel and Wilfarth
advanced the first comprehensive theory that bacteria formed
nodules on the roots of legumes which enabled them to fix
free nitrogen from the air.
“Although this basic fact was established so recently,
great advances have been made in turning to practical use
what has been discovered about legumes and the bacteria
that live with them, and research is constantly bringing new
refinements.
“The discovery having the greatest effect on legume
inoculation practices was the fact that strains of the rhizobia

(nitrogen-fixing bacteria living in the nodules of legumes)
may vary widely in ability to benefit the host plant, even
though nodules are readily formed. A vague comparison
might be the way different varieties of a grain crop are
adapted to different soil and climatic conditions.”
“Acknowledgement is hereby made to the following
men for their cooperation in supplying material and
suggestions for this article: George M. Briggs, extension
agronomist, and Perry W. Wilson, associate professor of
agricultural bacteriology, University of Wisconsin; A.G.
Norman, professor of soils, and A.L. Bakke, professor of
botany and plant pathology, Iowa State College; O.H. Sears,
professor of soil biology, University of Illinois; K.E. Beeson,
extension agronomist, Purdue University [Indiana]; Lewis W.
Erdman, director of research and production, The Nitragin
Company, Inc.; and L.T. Parr, inoculator division, The Albert
Dickinson Company.”
3755. Brother, George H.; McKinney, Leonard L. Assignors
to Secretary of Agriculture of the United States of America.
1941. Thermoplastic protein material. U.S. Patent 2,238,307.
April 15. 3 p. Application filed 28 Jan. 1938. [7 ref]
• Summary: Uses soybean protein hardened with
formaldehyde. Address: 1. Urbana; 2. Champaign. Both:
Illinois.
3756. Goss, W.H. 1941. Modern practice in solvent
extraction. Chemical and Metallurgical Engineering
48(4):80-84. April.
• Summary: The American soybean processing industry uses
hydrocarbons “to solvent-extract about 350,000 tons of beans
per year, i.e., over 20% of its operations.”
“Solvent extraction of soybeans, as we know it, did not
originate in the U.S. Its reduction to practice occurred in the
twenties and early thirties and was the natural result of the
requirements of Germany and the Low Countries for supplies
of edible oils and of protein feeds for their livestock. In
Europe, a soybean extraction industry evolved quite logically
as a result of (1) the ability of the German trade program to
make available plentiful supplies of Manchurian beans, (2)
the necessity for recovering the utmost yield of oil in order
to meet domestic deficiencies, and (3) the unique adaptability
of soybeans to solvent extraction.”
“As far back as the early twenties, efforts were made
to solvent-extract soybeans in this country. A Bollman
[Bollmann] type of extractor at Norfolk, Virginia [owned
by the Eastern Cotton Oil Co.], ran local soybeans in 19241925 and attempted to process imported flaxseed, but the
project was unsuccessful. Another Norfolk plant used Scott
rotary extractors on a variety of oil-bearing seeds, including
soybeans and copra, during the same period. About a year
earlier, a batch solvent system at Monticello, Illinois, also
failed. The first successful large-scale operations were those
of the Archer-Daniels-Midland and the Glidden companies
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who installed Hildebrandt type extractors in Chicago
during 1934 and 1935. The Glidden plant was destroyed by
an explosion in 1935 but was immediately rebuilt with a
doubled capacity.”
“At present, there are 5 solvent systems used in largescale soybean extraction in this country, 2 of them being of
German and 3 of American origin. These are installed in 8
large (over 50 tons of beans per day) and 2 small plants. At
least one other system is operated on a relatively small scale”
(see table 2).
An extractor of the Allis-Chalmers type processes
soybeans at Cedar Rapids, Iowa. Until recently, another
processed soybeans at Evansville, Indiana (probably for
American Soya Products Corp.).
“The enthusiasm which ran high in the early 1930’s
for the ‘industrialized barn’ type of soybean extractor
has become more rationalized, and at least 2 technically
satisfactory types of extractors have resulted. The Ford
Motor Co. developed one consisting of an inclined tube
housing an internal screw which conveys beans upward
against a countercurrent solvent flow. It is now being used in
one large and 2 small plants, all owned and operated by Ford.
“There has evolved, from work done by Iowa State
College and by the R. & H. Chemicals Department of E.I.
du Pont de Nemours & Co., an extraction system which, in
simple terms, might be described as a Ford extractor running
backwards. It is designed for solvents heavier than soybean
oil, specifically trichloroethylene; hence it operates with
an upward flow of solvent and downward flow of soybeans
in the main extraction tube. There are no commercial
installations at present.”
“Apparently there is only one commercial soybean
extraction plant in the world using any solvent other than
a petroleum cut. The exception is the Manchuria Soybean
Industry Co., in Dairen. Here, the so-called hot alcohol
process is used with a battery of rotary extractors to process
approximately 100 tons of soybeans per day. The solvent is
99.8% ethanol... Considerable research has been directed
toward the use of methanol-benzene and ethanol-benzene
mixtures for soybean extraction in cases where phosphatide
recovery is of importance. In the late 1920’s, the plant of the
Hansa-Muehle, A.G., at Hamburg operated for a short time
using such mixtures.”
Tables show: (1) Soybeans (tons and percentage of
total) processed annually in USA by expeller, solvent,
and hydraulic methods (1936-39; in 1939 the percentages
were 74.2, 20.2, and 5.4 respectively). (2) Estimated total
capacities of installations of the various types of continuous
solvent extraction systems worldwide and in the USA (Basis:
short tons of oilseeds or oilseed press cakes per 24 hours):
Bollman (German): 3,100 / 750. Hildebrandt 2,200 / 430.
Fauth (German): 800 / 0. Allis-Chalmers (American): 170 /
170. French (American) 130 / 130. Ford (American): 75 / 75.
Photos show: (1) Aerial view of Central Soya’s huge

processing plant at Decatur, Indiana. It uses both a Bollman
extraction system and expellers. (2) Ford Motor Company’s
soybean mill at River Rouge plant (exterior view). (3) Two
small soybean extractors in Ford’s soybean mill at Saline,
Michigan. (4) The huge soybean mill of Hansa-Muehle,
A.G., Hamburg, Germany, using the Bollman system. (5)
Hildebrandt extractor. (6) Experimental extractor built by the
R. & H. Chemicals Department of E.I. duPont de Nemours
& Co., Niagara Falls, New York. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3757. Hale, Jane K. 1941. Soybeans in the diet. University of
Tennessee Agricultural Experiment Station, Circular No. 74.
4 p. April. Reprinted July 1942.
• Summary: Contents: Introduction. An economical food.
Preparation for cooking (Hahto, an “edible” variety, is
recommended). Soybean-meal products (Recipes are
given for: Soy-cornbread. Soybean biscuits. Soybean
rolls. Soybean muffins). Whole soybean products: Boiled
soybeans, salted soybeans, baked soybeans, soybean-meat
loaf.
“Salted Soybeans: Soybeans are most successfully
prepared for consumption over a period of time by frying
and salting. In this form they can be used in school lunches
or at any time when a ready-prepared, highly nutritious food
is desired. The beans should be soaked overnight, drained,
spread on a towel to remove extra moisture, and fried in deep
fat. A vegetable fat is preferable since it burns less easily and
the excess drains off more readily than lard.” Fry in a wire
strainer at about 350º F. “After frying the beans should be
lifted out, drained a few seconds, spread on a towel or brown
paper to remove excess fat, and salted to taste.” Address:
Asst. Home Economist, Crossville, Tennessee.
3758. Stewart, H.W.; Wheeler, D.H. 1941. The melting
points of binary mixtures of oleic, linoleic, and linolenic
acids. Oil and Soap 18(4):69-71. April. [11 ref]
• Summary: The melting points of these three mixtures were
determined. “In connection with a study of the separation of
the fatty acids of soybean oil by crystallization, it appeared
desirable to determine whether mixtures of the unsaturated
acids, oleic, linoleic, and linolenic, showed compound
formation or eutectics, and if so, to locate their compositions
and melting points.”
Contains 3 tables, each showing melting point data.
Address: U.S. Regional Soybean Industrial Products
Laboratory, Urbana, Illinois.
3759. Van Deman, Ruth; Kadderly, Wallace. 1941. Soybeans
and vitamin B-1. Radio broadcast. NBC. National Farm and
Home Hour. April 1.
• Summary: Soybeans are an excellent source of Vitamin
B-1–”the B-1 everybody’s talking about.” This fact was
discovered by Dr. Lela Booher, who is in charge of the
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nutrition laboratories at USDA’s Beltsville Research Center
in Maryland. She got her “garden varieties of soybeans”
from William Morse, “the soybean man” at USDA.
Kadderly hopes that listeners will “have a chance to
grow the new table varieties of soybeans in the garden this
summer.”
Van Deman replies: “The fresh green soybeans are
delicious, we think–and just as easy to cook as fresh limas.
The soybeans have a richer, more nutty flavor than any other
members of the bean family.”
Kadderly: “There seems to be something about Vitamin
B-1 that generates drive–energy–the power to produce.”
Van Deman: “You’re right. That’s why vitamins and
nutrition are part of our defense program.” Address: 1.
Bureau of Home Economics; 2. Office of Information Both:
USDA.
3760. Wisconsin Agricultural Experiment Station, Annual
Report. 1941. What’s new in farm science: Edible soybeans
a coming crop. 57(Part II):81-82. April. Also named Bulletin
451.
• Summary: “About 500 acres of edible soybeans were
grown for canning in Wisconsin last year, and there seems
no reason to doubt that the acreage will expand sharply. A
Wisconsin Edible Soybean Canners’ Association recently
was organized.
“Freezing, too, may become important as a means of
preserving this foodstuff.” Discusses promising varieties
that have been tested in Wisconsin. Address: Madison,
Wisconsin.
3761. Decatur Daily Review (Illinois). 1941. Proposed [soy]
bean standards hit by processors. May 8. p. 42.
• Summary: The USDA has proposed changes in soybean
grading standards. “The changes fall in four classes of
soybean grading, including moisture, split beans, damaged
beans, and foreign material and dockage.”
Farmers generally like the new standards, whereas
soybean processors are critical of them.
3762. Gleaner and Journal (Henderson, Kentucky). 1941.
Prep for start of bean mill: Demonstration work being done.
May 14. p. 3. Morning edition.
• Summary: “In line with Henderson’s new soybean industry
the county agent and the University of Kentucky are
cooperating with the soybean mill and farmers in conducting
demonstrational work regarding the best adapted varieties
of soybeans to this region and to the soybean industry.
Last year fifteen varieties were tested out and five of these
were eliminated on the first test due to their weakness and
inadaptable features.
“This year the project work has been expanded to five
Kentucky counties in the vicinity of the soybean mill, viz.,
Henderson, Daviess, Hancock, McLean and Union.

“The varieties to be tested this year will be Macoupin,
US-5, US-2, the Mansoy, Scioto, Wood’s Early Yellow, Illini,
Ogden, Delsta and Arksoy. These will be checked against
one outstanding black variety of beans known as the Kingwa.
This variety tests includes yield of beans and ability to stand
up and hold in the pod [not shatter] in spite of bad weather
until the combine can get to the field for harvest. They are,
also, tested for oil content.”
“The purpose of this demonstration is to find out what
varieties are most promising, as yellow beans for oil and
soybean meal, the two important products made from the
processing of soybeans in the new industry. The soybean
meal [sic, mill] has just about completed construction since
the last piece of machinery has been received and is being
installed at the present time.
“Processing of beans should be well under way by the
first of June... the first year’s full grinding will begin about
September 1. This plant will process 400,000 bushels of
beans from the crop which is now being seeded. Farmers
in the tri-state area [Kentucky, Illinois, and Indiana] are
very fortunate whether they be bean producers or livestock
producers in the opportunity which the soybean mill offers
them.”
“Bean farmers in planting their bean crop should lean
on the information from the experiment station regarding
varieties of yellow beans and plant mostly yellow beans for
the soybean mill as they are more desirable than black beans.
Note: This is the earliest document seen (March 2008)
concerning the Ohio Valley Soy Bean Co-operative of
Henderson, Kentucky.
3763. Foreign Crops and Markets (USDA Office of Foreign
Agricultural Relations). 1941. United States soybean-oil
exports below corresponding date last season. 42(21):745.
May 26.
• Summary: A half-page table shows U.S. soybean oil
exports (in pounds) to various countries during 4 periods:
Oct. to Sept. 1938. Oct. to Sept. 1938-39. Oct. to Sept. 193839. Oct. to March. 1939-40. Oct. to March. 1940-41.
The countries are: Cuba, Finland, Canada, French West
Indies, Switzerland, Curacao (Netherlands West Indies),
Chile, Costa Rica, Colombia, Iceland, Ecuador, Panama,
Union of South Africa, Others.
The largest exports went to Cuba and Finland. These
figures show the complete loss of the European market.
3764. Bickford, W.G. 1941. The stability of vegetable oils.
IV. Flavor reversion in soybean oil. Oil and Soap 18(5):9598. May. [22 ref]
• Summary: A good review of the literature on flavor
reversion in soy oil and the theories that have been proposed
to explain the phenomenon. Storage in the presence of air
under high intensity of light at 50ºC provided the ideal
conditions for the most rapid flavor reversion; frequently
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only a few hours were necessary to produce a detectable
level of reversion. The oils proved to be remarkably stable
under conditions of darkness at atmospheric pressures and
refrigeration (5ºC).
Edible soybean oils stored in a vacuum at 50ºC under
high light intensity developed (within a day) a peculiar
flavor reminiscent of over-heated rubber, and reversion
was difficult to detect because of this odor. At 25ºC the
same rubbery odor was detectable after 3-5 days exposure.
Address: U.S. Regional Soybean Industrial Products Lab.

Pressure characteristics.
“Summary: 1. Preheat curves are given for soybeanphenolic plastics and compared with curves for ordinary
phenolic compositions.
“2. The influence of soybean meal on the setting time of
a phenolic type plastic is illustrated.
“3. Distance-pressure curves show the effect on flow of
modifying a phenolic type molding material with hardened
soybean meal.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.

3765. Ferguson, Carl Edwin; Albrecht, William A. 1941.
Nitrogen fixation and soil fertility exhaustion by soybeans
under different levels of potassium. Missouri Agricultural
Experiment Station, Research Bulletin No. 330. 52 p. May.
Based on his 1941 PhD thesis, Univ. of Missouri. [42 ref]
• Summary: “The effect of fertility depletion by continuous
cropping on nitrogen fixation and carbohydrate production
was also studied. Attention was given to the rate and
degree of depletion from the soil of the various elements by
successive croppings of soybeans. On the basis of this work
the following facts seem of importance.
“1. Nitrogen fixation increased with higher levels of
available potassium when accompanied by constant amounts
of calcium, phosphorus, and magnesium.
“2. The concentration of reducing sugars in both
nodulated and non-nodulated crops decreased with
increasing potassium treatment.
“3. In non-nodulated soybeans the starch content
increased tremendously, both in percentage and totals, with
the higher levels of available potassium. Soybeans which
were nodulated and fixing nitrogen increased in total starch
but remained relatively constant in percentage concentration
as increments of potassium were supplied.
“4. Crops on media which were too low in the fertility
items to permit nitrogen fixation and protein production
were almost constant in total nitrogen content, but contained
increasing amounts of carbohydrates, especially starch, in
proportion to the amount of potassium metabolized.
“5. Soybeans lost potassium from the seed to the soil in
cultures with no initial treatment of potassium, even though
the soil was fully saturated with bases other than potassium
and approximately neutral at the outset.
“6. Potassium was taken by plants in relatively large
quantities from soil initially saturated with bases and
containing potassium in an exchangeable form.” Address:
Missouri.

3767. Business Week. 1941. Soy flour scores: Its inclusion as
ingredient of Army’s dehydrated soup peps up producers and
highlights a story of steady growth. June 7. p. 48, 50.
• Summary: Quaker Oats Co. got the contract. The
specification was developed by the U.S. Bureau of Home
Economics. Last year U.S. food industries used about
3,000,000 lb of soy flour, which was less than 1% of total
wheat flour consumed.

3766. McKinney, L.L.; Brother, G.H. 1941. Soybeans in
plastics: Flow properties of a phenolic plastic modified with
formaldehyde-hardened soybean meal. Modern Plastics
18(9):69-71, 106, 108. May. [6 ref]
• Summary: Contents: Introduction. Methods of determining
flow property. Samples studied. Preheat tests. Setting time.

3768. Gleaner and Journal (Henderson, Kentucky). 1941.
Soy bean plant’s formal opening is scheduled for Wednesday
at 10 A.M. June 15. p. 3. Sunday.
• Summary: “The Ohio Valley Soy Bean Co-operative
processing plant is due to formally open Wednesday, June
18. After many delays it is very gratifying to be able to
announce the opening of this plant. It offers a real boom
to agriculture in this community in supplying the farmers
with an immediate dependable outlet for a large volume
production of soy beans. The plant in operation is to have
a capacity of approximately 500,000 bushels annually; and
those planning this new industry have exercised far-sighted
judgment in so designing the plant that capacities may be
doubled very readily when production conditions justify this
increase.
“Need for outlet cited: There are 364 farmer members of
this co-operative, and it was through their combined strength
and support that this plant was made possible. These growers
having pledged to grow more than 15,000 acres of soy beans
annually to support this new industry... the Louisville Bank
for Co-operatives came to their support agreeing to lend 60%
of the cost of the facilities and 50% of the cost of operating
to this proposed processing plant.”
The organized movement to find a better market outlet
for soy beans “commenced early in the year 1940. On April
5 there was a district meeting held in the Farm Bureau
building, Henderson, which was attended by a large number
of soy bean growers representing farmers of this area who
voted unanimously to support this co-operative movement in
endeavoring to establish the organization and erect the plant
to furnish them a market for their soy beans.
“Required much work: After much work on the part
of the leaders of the Farm Bureau of Henderson and
surrounding counties in Kentucky and Indiana [just across
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the Ohio River to the north] and assistance furnished by
the extension service, the organization was completed and
incorporated August 30, 1940, under the Co-operative
Marketing Act of Kentucky which is known as the Bingham
Act.
“Special mention should be made of the untiring efforts
of H.R. Jackson, county agent... also the untiring efforts
of Charles B. Smith, one of the largest producers of soy
beans in Henderson county who is now ably serving the
organization as president. G.W. Allen gave considerable time
and effort to the movement, and since Oct. 1940 has served
actively as secretary-manager of the organization; and it has
been under his supervision that the plant has been erected.”
He has been ably assisted by Mr. L.C. Amiet, who used local
labor.
“Many visitors expected: It has been reliably estimated
that there are more than 100,000 acres of soy beans grown
in this area. With the recent announcement that the United
States Department of Agriculture expects to peg the price of
soy beans at approximately $1.00 per bushel on the farms,
the industry should be even more attractive to the farmers of
this region.
Many dignitaries are expected at the plant opening.
“The soy bean certainly offers a wonderful future both to the
farmer as a producer and to industry in its many and varied
uses, according to Mr. Allen.”
A large photo shows the entire Ohio Valley Soy Bean
Co-operative facility.
Note: This is the earliest document seen (July 2005) that
gives the name “Ohio Valley Soy Bean Co-operative.”
3769. Comin, Donald. 1941. Notes on green vegetable
varieties of edible soybeans. Ohio Agricultural Experiment
Station, Department of Horticulture, Publication No. 58. 6 p.
June 17. Mimeographed.
• Summary: “The Department of Horticulture, Ohio
Agricultural Experiment Station, planted green vegetable
varieties of edible soybeans for the first time in 1940.”
However in 1937 and 1938 such edible soybeans were grown
by the Ohio State University Department of Agronomy
in cooperation with the USDA at Columbus, Ohio. Data
concerning these trials is show in table 2. The beans were
planted on 9 June 1937 and 1 June 1938.
Table 1 shows “Notes on green vegetable varieties of
edible soybeans” that were tested and have names. For each
variety is given the F.P.I. number, variety name, seed color,
hilum color, and number of days to maturity in Washington,
DC. They are listed in ascending order of number of days
to maturity as follows: Agate, (90 days to maturity), Bansei,
Waseda, Chusei, Goku, Kanro, Fugi [sic, Fuji] (115 days),
Willomi, Hokkaido, Sousie [sic, Sousei], Osaya, Shiro,
Hakote, Sato, Hiro, Toku, Suru, Kura, Jogun, Chame (125
days), Higan, Rokusun, Aoda, Nanda (145 days).
Table 2 shows data on “green vegetable varieties

of edible soybeans” grown by Dep. of Agronomy, Ohio
State University, 1937 and 1938. Named varieties: Bansei,
Waseda, Hakote, Fugi, Willomi, Hokkaido, Jogun, Imperial,
Kura. Tables 3 and 4 show data or the same varieties in 1940.
Address: Wooster, Ohio.
3770. Hudgions, Frank. 1941. Soy bean plant is started
operating: Large crowd witnesses formal opening of new
industry. Gleaner and Journal (Henderson, Kentucky). June
19. p. 1, 6.
• Summary: “Henderson’s new $60,000 processing plant of
the Ohio Valley Soy Bean Cooperative took its seat on the
production roster Wednesday when formal opening of the
plant was held at 10 o’clock with a program being conducted
by Charles Ball Smith, president of the Co-op, and G.W.
Allen, general manager of the plant.
“Several hundred visitors poured through the plant
during the morning and the general manager and president
explained in detail how machinery on all three floors of the
plant will work.
“Many visitors: Visitors were from Indiana, Illinois,
Kentucky, Ohio and Virginia, the registration book showed.
Due to the illness of Ben E. Niles, president of the state and
local Farm Bureau organizations, Mr. Smith opened the
meeting and later turned the program over to County Agent
Jackson.
Mr. Smith “declared that the soy bean plant is the
realization of a strong Farm Bureau, cooperation of the big
and little men and the splendid assistance of the Louisville
Bank of Co-operatives.” Dignitaries were then introduced,
and short speeches given. “T.R. Bryant, from the College of
Agriculture, University of Kentucky, Lexington, explained
the soy bean as a defense crop” [in relation to the war in
Europe].
“Shortly after 11 o’clock in the morning, President
Smith, with Manager Allen and other dignitaries looking on,
pressed the button that started conveyors dropping cracked
beans into the tempering bins... The two bins have a capacity
of 600 bushels of beans daily.”
“Attracting considerable interest also were the
reconditioned [used] storage elevators composed of 18 tanks
and ten interstices with a total storage capacity of 200,000
bushels.” A “frame and metal building was placed over them.
A section of the concrete roof still remains too.
“Erected in the room on top of the storage elevators is
the huge bean cleaner, capable of cleaning 3,000 bushels
of beans daily. The processing capacity of the plant is in
excess of 1,200 bushels a day–400,000 to 500,000 bushels
annually.”
“The cooperatives more than 300 members signed up
15,300 acres of soy beans for 1940 and 1941 at $1 an acre,
giving the organization $30,600 of common stock already
subscribed of a maximum of 40,000 shares at $1 par value.
Beans grown last year are now stored in the bins at the plant.
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“Livestock feed: ‘The soy bean serves the greatest
number of useful purposes of any product of the soil and
holds the greatest promise of agriculture of any plant,’ says
Mr. Allen, general manager and secretary of the plant.
“Farmers in this section first began to grow soy beans
about 20 years ago. County Agent H.R. Jackson explains
principally as feed for livestock and later for the sale of seed
and for export to other neighborhoods. The plant is ideal for
rotation with corn, of which Henderson county is a heavy
producer, Jackson said. It is a legume and its root system
stores nitrogen, thereby enriching the soil.”
“Move started in Feb.: Also, several years ago, the
farmers sensed the decline in returns from dark tobacco and
began to lean more heavily on livestock. This trend created a
demand for additional supplemental livestock feed. All these
factors have contributed to the steady increase in soy bean
acreage.
“Finally the need for a processing plant resulted in
concrete action in February 1940 under the sponsorship of
the Henderson County Farm Bureau of which Ben E. Niles is
president.
“The first step was an educational trip by a group of
interested farmers and businessmen to Urbana, Illinois,
where a government soybean laboratory [U.S. Regional
Soybean Industrial Products Laboratory] is located.
“Interest increased rapidly after the trip and the co-op
was formed under the Bingham Cooperative Marketing Act
after a mass meeting has been held to determine whether an
effort would be made to interest private capital in the plant or
whether or whether the project should be set up under a cooperative association.
New building erected: A five acre tract on which stand
18 concrete elevators with a total storage capacity of 200,000
bushels was purchased. This was part of the plant of A.
Waller and Company, grain dealers. The mill was destroyed
by fire several years ago.
“Reconditioning of the elevators was completed and a
metal building 40 x 30 feet has been built to house the two
processing mills.”
A brief biography of Mr. Allen is given. For the last
10 years he was “the agricultural agent for the Ohio Valley
Trust company, directing operations of the farm properties
under its management.” The plant will have two presses and
“will serve an area in Kentucky, Indiana and Illinois within a
radius of 75 to 100 miles of Henderson.”
Note: The members of this cooperative were farmers;
by the 1950s, the members of most soybean processing
cooperatives were cooperative grain elevators.
3771. Business Week. 1941. Soybean paradox: Prices bulge
as boost in production is mapped by the USDA. June 21. p.
63-64.
3772. Peoria Star (Illinois). 1941. Wallace lauds work of

farm labs in nation: Dr. Knight, recently in city, given medal.
June 21.
• Summary: Vice President Henry Wallace praised the work
of the four regional laboratories. He presented the medal of
the American Institute of Chemists to Dr. Henry G. Knight,
chief of the bureau of agricultural chemistry and engineering.
3773. Borthwick, H.A.; Parker, M.W.; Heinze, P.H. 1941.
Influence of localized low temperature on Biloxi soy
bean during photoperiodic induction. Botanical Gazette
103(4):792-800. June. [9 ref]
• Summary: “Summary: 1. The influence of low temperature
in suppressing flower-bud initiation in Biloxi soybean has
been considered from three points of view: its influence upon
the differentiation of flower buds from the meristems; its
influence on translocation of a flower-forming stimulus from
the leaves to the growing points; and its influence upon those
processes in the leaf that bring about flower-bud formation.
Data are presented on the first two of these points; the last is
being subjected to further investigation.
“2. Fewer flower buds were formed in response to a
4-day induction treatment on plants bearing a single leaf if
the terminal buds or the petioles were cooled to 3ºC. than if
they were not cooled. When the temperature was raised to
10ºC. the inhibiting effect on flowering decreased in both
types of experiments, but even at this temperature only
slight growth of the terminals occurred during the induction
treatment.
“3. Petiole-cooling experiments involving plants with
two leaves indicate that inhibition of flowering resulted
from the influence of low temperature on the transport
of a flower-forming stimulus.” Address: 1. Physiologist;
2. Morphologist, U.S. Horticultural Station, Beltsville,
Maryland.
3774. Circle, Sidney J.; Smith, A.K. 1941. The effect of
formaldehyde on the isoelectric points of some proteins,
determined by microelectrophoresis. J. of Physical
Chemistry 45(6):916-30. June. [23 ref]
• Summary: “The action of formaldehyde on proteins is of
practical as well as theoretical interest. Formaldehyde has
long been used industrially to increase the water resistance
of proteins, especially casein, in the fields of plastics and
coatings. Formaldehyde is also extensively employed as a
preservative and fixative for biological specimens and to
block off the amino groups in the titration of the acid groups
of proteins and amino acids.”
“Summary: A microelectrophoretie technique was used
to determine the effect of formaldehyde on the isoelectric
points of solvent-extracted soybean meal, of several soybean
protein samples prepared in the laboratory by different
methods, a commercial soybean protein, casein, gelatin, and
egg albumin.”
“The isoelectric points of all the proteins studied were
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lowered 0.1 to 0.7 pH unit by the action of formaldehyde,
except for soybean meal, which was unaffected by 5 or 10
per cent formaldehyde.
“The concentration of formaldehyde and the time of
reaction were small but positive factors in the shift of the
isoelectric points to lower values for all but two of the
proteins studied.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3775. Earle, F.R.; Detwiler, S.B., Jr. 1941. Wax constituents
of the winterizer press cake of soybean oil. Oil and Soap
18(6):117-119. June. [4 ref]
• Summary: Table 1 gives data on molecular distillation of
wax. Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
3776. Goss, W.H. 1941. Technological problems in
processing soybeans. 1. The continuous-pressing method.
Soybean Digest. June. p. 2-3.
• Summary: “In order to consider a few of the technologic
problems involved in the processing of soybeans, it will be
necessary to describe the various methods used for removing
oil from the beans and to consider the different kinds of
machinery employed. By processing, we mean the operation
of producing crude soybean oil and soybean oil meal from
soybeans. The oil is subsequently refined and consumed
principally in the edible oil, and to a lesser extent, in the
drying oil industries, while the meal is used as a protein
concentrate for mixed feeds. The much-publicized industrial
uses of soybean protein, while offering a vast potential
outlet, at present account for a relatively small percentage of
the soybean oil meal consumption.
“The path of the beans through a typical processing plant
leads first to the elevator which may range in size from a
bin containing a few thousand bushels to a terminal elevator
holding millions of bushels. Soybean storage in itself is not a
difficult problem, and commercial practice differs very little
from that of storing grains. It is necessary to remove weed
seeds and foreign material and to run the beans into the bins
at a moisture content of about 13 percent or lower to avoid
heating. It is possible, but not always considered safe, to
store soybeans for short periods or in small batches at higher
moisture percentages. When it is necessary to dry soybeans
before storage, direct heat driers of the baffle type, identical
with those used on grains, are considered quite satisfactory.
“Not a great deal is known concerning the effects of
length and conditions of storage upon the yield and quality of
the products resulting from processing. Distinct changes do
occur throughout the storage year, and the proper evaluation
of these changes, together with their effects upon the
resulting products, is one of the industry’s present problems.
Soybean storage has reached a point of perfection far beyond
that of most other oleaginous materials, but the possibilities
for further improvements furnish plenty of food for thought

and are not being overlooked.
“From storage, the path of soybeans through the mill
depends upon the process employed. That most widely
used in this country is known as continuous pressing,
and next in importance is continuous solvent extraction.
Although hydraulic presses and, to a small extent, batch
solvent extractors are also operated, the present-day trend
is definitely away from methods requiring large amounts of
hand labor. We shall therefore confine these remarks to the
first two, that is, the continuous methods.
“In Continuous pressing mills, cleaned beans from the
storage bins are run to cracking mills which consist of two
or three pairs of corrugated rolls which reduce the size to an
average of roughly 10 mesh. This treatment is followed by
drying to a moisture content of 2 to 5 percent in rotary steam
driers. The hot, dry material is then conveyed to the presses.
Continuous presses used on soybeans in this country are the
Anderson Expeller and the French Screw Press. Structural
features of the Super-Duo, an expeller which is widely used
on soybeans, is shown in the accompanying illustrations. The
granular material, hot from the driers, enters the uppermost
of three tempering troughs and is slowly conveyed through
them, in succession, being held at a high temperature by
means of steam jackets. The individual particles are thus
permitted to equalize the unsteady state of moisture and heat
distribution existing immediately after the drying operation
and thus reach the press itself without serious gradients of
temperature and moisture content in the single small grains.
“The pressing is done by a worm revolving inside a
steel cage, the operation being, to some extent, analogous
to that of a household meat grinder. The cylindrical cage, or
drainage barrel, is composed of longitudinal, parallel steel
bars, closely spaced, between which the oil flows when
squeezed out under the influence of pressure developed
within the barrel. The pressure may be as high as 10 tons
per square inch and is produced partly because of the
irregular shape of the worm shaft and partly because of flow
restriction by means of an adjustable orifice at the end where
the pressed cake is discharged. The flow of oil from the
beans under pressure is facilitated by increased temperatures
due to friction developed by the action of the screw.
“The cake emerges as irregularly shaped, hard fragments
which have been toasted to a brown color by heat developed
during the operation. Large masses of cake, if stored hot,
will rapidly heat still further to the ignition point, and the
cake must therefore be cooled to a safe temperature by
adding water and blowing air through it. The final step in
preparation of soybean oil meal consists in grinding the cake
in a hammer mill.
“Oil from the press is run over a shaking or revolving
screen or similar straining device to remove small meal
particles, or foots, which are returned to the feed. The
strained oil is filtered, generally through a filter press, and
marketed as crude soybean oil.
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“The French Screw Press is also widely used on
soybeans. Its principle of operation is much the same as that
of the Super-Duo, but it differs considerably in details of
construction. Operating results are approximately the same
with either machine, the capacity being about 750 bushels
per day. A bushel of beans containing, for instance, 20
percent of oil yields 8 to 10 pounds of crude oil and close to
50 pounds of meal containing about 4.5 percent oil and 40 to
45 percent protein.”
Photos show: (1) Interior of a soybean mill using French
Screw Presses. (2) An Allis-Chalmers roller mill for cracking
soybeans prior to pressing. (3) An Allis-Chalmers rotary
steam drier used on cracked soybeans. (4) Close-up of the
cage of a screw press in action. Oil may be seen oozing
between the longitudinal parallel bars. (5) Cracked beans
ready to enter the drier, thence the expeller. (6) Oil coming
through a filter press before going into tanks for shipment
as crude soybean oil. (7) The Super-Duo Expeller (V.D.
Anderson Co.; each of 29 major parts is labeled).
Footnote (p. 2): The U.S. Regional Soybean Industrial
Products Laboratory is: “A cooperative organization
participated in by the Bureaus of Agricultural Chemistry
and Engineering and Plant Industry of the U.S. Department
of Agriculture, and the Agricultural Experiment Stations of
the North Central States of Illinois, Indiana, Iowa, Kansas.
Michigan, Minnesota, Missouri, Nebraska, North Dakota,
Ohio, South Dakota, and Wisconsin.” Address: Chemical
Engineer, U.S. Regional Soybean Industrial Products Lab.
3777. Hopper, T.H.; Durkee, M.M.; Oberg, E.B.; Rettger,
T.L.; Sorensen, S.O.; Zeleny, Lawrence. 1941. Report of the
Soybean Analysis Committee. Oil and Soap 18(6):132-133.
June.
• Summary: “The Soybean Analysis Committee has
conducted no collaborative work during the year, and its
report is based on work done at the U.S. Regional Soybean
Industrial Products Laboratory.”
The main work reported is on moisture and lipids.
Address: 1. Chairman.
3778. Joyce, Adrian D. 1941. Re: Glidden’s production of
alpha protein (Isolated soy protein). Letter to P.H. Groggins,
Chief, Agricultural Chemicals Section, USDA Office of
Defense Relations, Washington, DC, July 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “Our company is now producing 7½ tons of
alpha protein per day and has approved plans for greatly
increasing the production. We find, however, that there is
considerable difficulty in getting steel and certain machinery
and equipment.” Joyce requests Groggins’ assistance. “We
believe that with suitable priorities we can increase our
production to around 20 tons per day.” Joyce previously
explained to Groggins in a letter of June 20 that alpha protein
is a satisfactory substitute for South American casein in

the manufacture of calcimine/kalsomine and water paints.
The U.S. now has a shortage of protein adhesives. Address:
President, The Glidden Company, 1396 Union Commerce
Building, Cleveland, Ohio.
3779. MacMasters, Majel M.; Woodruff, Sybil; Klaas, Helen.
1941. Studies on soybean carbohydrates. Industrial and
Engineering Chemistry, Analytical Edition 13(7):471-74.
July 15. [26 ref]
• Summary: The sugar, pentosan, and galactan contents of
edible varieties of soybeans were determined at different
stages of maturity. Hemicellulose fractions were extracted
and fractionated. Address: Univ. of Illinois Agric. Exp.
Station, Urbana, Illinois.
3780. Culbertson, C.C.; Shearer, P.S.; Hammond, W.E.;
Robinson, J.L. 1941. Fattening yearling steers–II. A.H.
Leaflet [Animal Husbandry], Iowa Agricultural Experiment
Station, Cooperative Extension Service No. 159. 9 p. July.
• Summary: This is a mimeographed leaflet. Contents: Part
I: Corn of different degrees of hardness. Part II: Linseed
meals, soybean oilmeals and cottonseed meal. Introduction
(explanation of the two parts). The allotment and rations
fed to the cattle (includes two different levels of soybean
oilmeal). The varieties of corn and the hardness of each.
The protein supplements fed. The feeder cattle. The hogs
following and how handled. Results in tabular form: Table
(3): Corn of different degrees of hardness. (4) Protein
supplements for fattening steers (includes Expeller soybean
meal and Solvent extracted soybean meal). (5 & 6) Fattening
yearling steers. Address: Animal Production and Farm Crops
Subsection, Agric. Exp. Station, Iowa State College of
Agriculture and Mechanic Arts, Ames, Iowa.
3781. Food Industries. 1941. To boost soybean acreage.
13(7):73. July.
• Summary: Changes in USDA’s agricultural conservation
program have been made to encourage increased production
of soybeans for their oil. This change was made “last month
to avoid undue depletion of vegetable oil stocks and to insure
ample supplies for defense.”
3782. Goss, W.H. 1941. Technological problems in
processing soybeans. 2. The solvent process. Soybean Digest.
July. p. 2-3.
• Summary: “In solvent extraction processes, instead of
being granulated, the beans are rolled into thin flakes in
order to create a high specific surface without introducing
excessive fines which would clog filters and other parts of
the system. The flaking operation is, in most cases, preceded
by cracking and heating and, occasionally, by addition of
moisture. Smooth rolls are employed, one pair high, having
diameters of 30 to 36 inches, and the flakes produced range
in thickness from 6 to 15 thousandths of an inch, depending
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upon the type of extractor used.
“The Bollman system is shown diagrammatically
in Fig. 1. The flakes are introduced into baskets with
perforated bottoms which hang between a pair of endless
chains comprising two vertical legs, one descending and
one ascending. The chain rotates in a clockwise direction
making a complete revolution in about 1 hour. Baskets are
filled at the top of the right-hand or downcoming leg, and are
dumped when they reach the top of the rising leg.
“The extraction is accomplished by means of hexane
or similar solvent which is sprayed over the top basket on
either side, percolating through lower baskets in succession.
Freshly redistilled solvent runs in countercurrent flow down
through the ascending chain of baskets; and the resulting
solution, known as half-miscella, is collected and pumped
to the top of the downcoming side so that it washes the
descending baskets in parallel flow.
“The final solution of 20 to 25 percent oil in solvent
which accumulates at the bottom of the descending side is
known as full-miscella, and, after it has been filtered, the
solvent is evaporated, condensed, and returned to the system.
The final operation in the preparation of crude oil is the
removal of traces of solvent by means of a stripping column.
“The extractor proper is enclosed by a gas-tight steel
housing into which fresh flakes are charged and from which
extracted meal is discharged by the mechanisms shown in
Fig. 2. The extracted solids are fed immediately into steam
driers which drive off entrained solvent and discharge
finished meal containing well under 1 percent of residual oil.
“Bollman System: The Bollman or Hansa-Muhle
system, as just described, has been built in sizes having
capacities of 25 to 400 tons per day, and, with the exception
of the extractor proper, is typical of most extraction systems.
Each process, however, resorts to a distinctly different
method for contacting the bean flakes with solvent.
“Of special importance in this country is the Hildebrandt
system which is shown in Fig. 3. Flaked beans are introduced
at ‘20’ through the top of the left leg of a U-shaped
double column, and are slowly propelled downward, then
horizontally toward the right, and then vertically upward
through the right-hand leg by means of perforated revolving
screw conveyors. Extracted meal is discharged at ‘17’
from the top of the right-hand leg into the driers. Solvent is
introduced into the same leg at ‘15,’ somewhat below the
meal exit, and flows through the system countercurrent to the
flakes, overflowing through miscella pipes at ‘13,’ somewhat
below the top of the left worm flight.
“In this process, the extraction is effected by complete
immersion in liquid solvent as contrasted to the percolation
action occurring in the Bollman system. Figure 4 shows
an installation of two Hildebrandt units. The batteries of
horizontal drums shown between the two extractors are meal
driers used to drive off all entrained solvent. These extractors
are built in two sizes having capacities of 55 and 110 tons

per day and are frequently used in multiple installations
consisting of two or more units.
“The Ford Motor Company’s extraction system is an
attempt to develop a continuous extraction apparatus having
the advantages of larger mills but built in a unit small enough
to operate as a community plant. The extractor consists of
an inclined tube partly filled with solvent through which a
modified screw conveyor propels soybean flakes upward
while solvent passes downward in countercurrent flow.
“Steam-Jacketed Shell: The upper part of the shell is
steam jacketed and serves to remove most of the solvent, the
remainder of which is driven off in another inclined tube,
or steamer, located immediately below the upper portion of
the extractor tube. Solvent is distilled from the miscella and
subsequently condensed and returned to the system. Figure
6 shows the interior of one of the Ford experimental plants
which consists of two extractors, each having a capacity of 6
tons per day.
“The Allis-Chalmers system is also used on soybeans
and is shown in Fig. 5. The extractor consists of a vertical
cylinder having circular plates between stationary scraper
arms, the plates rotating at slow speed around a central
shaft. Flakes are introduced at the top and pass downward,
dropping through slots in successive plates so staggered that
the material travels in a helical path. Solvent is introduced
at the bottom and flows upward in a similar spiral course,
overflowing through the miscella outlet connection shown
near the top of the column. The extracted flakes settle into
the bottom of the column where they are discharged by
means of a revolving screw which forces the meal through
an adjustable spring-loaded cone valve. This mechanism
forms the extracted material into a solid plug, squeezing out
most of the solvent and preventing the bulk of the bulk of the
solvent in the column from running out along with the flakes.
Extractors of this type have been built with a capacity of 50
to 75 tons per day.
“The French Oil Mill Machinery Company has recently
entered the field of continuous solvent extraction. In general,
their equipment resembles that of the German-manufactured
Bollman [Bollmann] system. The Kennedy extractor and
the system developed by E.I. du Pont de Nemours and
Company, Inc., also deserve mention, although neither is yet
in commercial operation on soybeans.”
“... solvent-extracted meal for use in feeds requires a
vigorous wet toasting process following the extraction in
order to increase its nutrient value and palatability. It is the
recent introduction of toasting methods which has largely
accounted for the abatement of the long-standing prejudice
against the use of solvent-processed meal in feeds.”
Figures: (1-2) Line drawings: Bollman or Hansa-Muhle
system (“paternoster”)–side view and charging / discharging
mechanism. (3) Line drawing: Hildebrandt system. (4)
Photo: In installation of two Hildebrandt extractor units. (5)
Line drawing: The Allis-Chalmers extraction column. (6)
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Photo: The interior of one of the Ford Motor Company’s
soybean plants. Address: Chemical Engineer, U.S. Regional
Soybean Industrial Products Lab.
3783. Joyce, Adrian D. 1941. Brief [history] concerning
soybean proteins. Cleveland, Ohio: The Glidden Co. 3 p.
Undated. Unpublished manuscript.
• Summary: This brief was written in mid-July 1941 at the
suggestion of P.H. Groggins, Chief, Agricultural Chemicals
Section, USDA Office of Defense Relations, Washington,
DC. It was sent, with a covering letter dated July 16, to
Mr. J.L. Overlook, Assistant Deputy Director, Project and
Blanket Priorities, Office of Production Management,
Relations, Washington, DC.
“Early in 1932 The Glidden Company started research
work looking toward the development for commercial uses
of soybean proteins. The company sent its engineers to
Germany to study various extraction methods, and late in
1932 started the construction of a plant for the extraction
of soybean oil from soybeans for the purpose of securing
soybean meal which would be as free as possible from oil
and other oleaginous substances.
“This plant performed its work satisfactorily but early
in 1934 was destroyed by an explosion. Profiting from its
experience, the company proceeded to erect another soybean
extraction plant that would be explosion proof, and this plant
was completed in 1936.
“In the meantime, research work had been completed
along the lines of producing alpha protein (vegetable casein)
from the extracted soybean meal. Late in 1936 a pilot plant
was erected for the purpose of placing the research results
in commercial form. During 1937 this pilot plant produced
500 pounds per day of alpha protein. From this pilot plant a
commercial unit was designed and this plant was erected in
1937 and 1938.” It started with production of 2 tons/day of
alpha protein and has now increased output to 7.5 tons/day
working 24 hours a day.
“In the development of alpha protein it has been found
that soybean proteins, particularly the isolated protein (alpha
protein) may be used satisfactorily as a substitute for milk
casein in practically all of its applications.
“In the present emergency this is of very great
importance. First, because it will promote the maximum
production of cheese and evaporated skim milk; second,
because it provides an increased income to soybean crushers
from the proteins as well as from the oil; third, as an
adhesive it is superior to milk casein in making water-proof
glue, and for similar purposes...
“Approximately three-fourths of the consumption of
casein is in the paper industry, but other large uses are for
use in manufacturing plywood lumber, plastics similar to
Galalith, water paints, paper sizing, leather finishes and
insecticide sprays...
“In addition to alpha protein, which is the isolated

protein, The Glidden Company also makes gamma protein
which is also secured from extracted soybean meal... The
principal use of gamma protein is as a cheaper plywood
adhesive, and for the purpose of making washable wallpaper
and for use in making wallboard. It is estimated that in recent
years more than half of the plywood manufacturing uses of
soybean meal have been as an adhesive. It is reported that
this industry consumes approximately 1500 tons per month
for plywood alone.
“The Glidden Company produces seven and onehalf tons per day of alpha protein at its plant in Chicago,
Illinois and its principal customers are found in the paper
industry where it is used in combination with glue as a paper
coating and in combination with rosin as a paper sizing.
Considerable quantities are also marketed for cold water
paints, and at the present time The Glidden Company is
supplying a contractor for the United States Navy with a
fire foam fighting material made with alpha protein. It is our
understanding that this fire foam fighting material is the most
effective that has been found and the United States Navy
has accorded a priority rating for material required for this
particular purpose. The Glidden Company could market at
least three times its present output but the cost of erection is
very great...
“In closing, mention should be made of the fact that
The Glidden Company has succeeded in producing synthetic
wool from alpha protein and very shortly will erect a pilot
plant for the production of 500 pounds per day of synthetic
wool. In working on this development, The Glidden
Laboratories have found that this synthetic wool is of a
better quality than the famous Lanatol [Lanital] made by the
Viscosa Company in Milan, Italy from milk casein.”
Note 1. This is the earliest document seen (Nov. 2015)
concerning the use of soy protein in a fire fighting foam.
Note 2. Talk with Ed Meyer who worked at Glidden
in 1939. 1993. May 10. The Glidden Company may have
planned to set up a pilot plant making soy protein fibers, but
they never did so. A man named Oskar Huppert did some
work for Glidden at the time on modification of protein,
perhaps in hopes of making fibers. He was a Jewish refugee
in Europe who Adrian Joyce had met there. “A pilot plant for
making synthetic wool may have been on the drawing boards
but certainly we people at the Soya Products Division were
not fully aware of it. There was no actual attempt to put up
a pilot plant.” Address: President, The Glidden Company,
Cleveland, Ohio.
3784. Kishlar, Lamar. 1941. Pacific coast mills first to crush
soybeans in United States in 1910. Soybean Digest. July. p.
11.
• Summary: Gives a brief history of the soybean from its
origins in China up to the present.
“In 1804 James Mease, a Pennsylvanian, first mentioned
in American literature that the soybean was adapted to
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Pennsylvania and should be cultivated. In 1829 a brown
seeded variety was grown in the Botanic Garden at
Cambridge, Massachusetts, as a botanical curiosity. In 1854
the Admiral Perry Expedition brought back two varieties of
soybeans from Japan.
“As early as 1910, imported Manchurian soybeans were
first crushed by an oil mill on the Pacific Coast [in Seattle,
Washington]. Soybean oil hardened by hydrogenation
was used in shortenings as early as 1914... Soybean oil in
margarine was first used in large quantities in 1916, although
it had been used in a small way as early as 1912.
“In 1920 an Expeller was first used in processing
soybean oil and meal from domestic seed at Chicago
Heights, Illinois. In 1922 large scale production of soybean
oil and meal was under way at Decatur, Illinois, using
Expellers.
“The following year the first solvent extraction plant
for use on soybeans was built at Monticello, Illinois. It was
1929, however, before commercial production was started
in the Monticello plant due to the fact that beans were not
available at a price which was satisfactory.
“By 1936 the soybean processing industry had grown
to such proportions that the United States Government
established the ‘United States Regional Soybean Industrial
Products Laboratory’ at the University of Illinois in
cooperation with twelve North Central states.
“In the Chicago Board of Trade, trading in soybeans is
second only to wheat in volume. From small beginnings this
industry has grown until the production of soybean oil and
meal in the United States is only exceeded by Manchuria, the
native home of this little bean.” Address: Member, Soybean
Nutritional Research Council.
3785. Morse, W.J. 1941. Shanghaied... a super food. Soybean
Digest. July. p. 4-5, 10. [10 ref]
• Summary: The super food is green vegetable soybeans
from edible soybeans. “Attempts to secure seed of these food
varieties from oriental countries through correspondence
met with little success, due to the fact that the edible types
were classified under another name than the soybean. During
agricultural exploration work in the Orient from 1929 to
1931, many varieties of soybeans were found in Japan and
Chosen [Korea] which were used solely as green vegetables
or dry edible beans.” These varieties have been under test for
the past 8-9 years at various agricultural experiment stations
throughout the United States.
A table shows 42 “edible varieties of soybeans classified
according to maturity.” Very early (100 days or less): Agate,
Sioux. Early (101-110 days): Bansei, Chusei, Etum, Giant
Green, Goku, Kanro, Kanum, Sac, Tastee, Waseda, Yellow
Marvel. Medium Early (111-120 days): Fuji, Hakote, Hiro,
Hokkaido, Jogun, Kura, Osaya, Sato, Shiro, Sousei, Suru,
Toku, Willomi, Wolverine. Medium (121-130 days): Chame,
Emperor, Funk Delicious, Illington, Imperial. Medium late

(131-140 days): Aoda, Easycook, Hahto, Higan, Rokusun.
Late (141 or more days): Green, and Black, Jackson,
Jefferson, Nanda, Seminole.
“Most of these edible types have been found to be much
superior to the commercial varieties in flavor, texture, and
ease of cooking. Moreover, tests have indicated that the
flour made from edible types has a better flavor than that
made from commercial varieties. Some of the edible types
have also been judged to be superior to commercial types in
the manufacture of bean milk, roasted beans and other food
products...
“One of the most promising uses of edible varieties
of soybeans is as a green shelled bean and for this purpose
the pods should be picked when the beans have reached
the full size but are still green and succulent. The green
beans resemble young, tender Lima beans and have a rich,
distinctive and delicious flavor... The usual oriental way of
cooking green soybeans is to boil the pods in water flavored
with soy sauce or salt and serve them to be eaten from the
pod.”
In America, “Several commercial concerns have canned
large packs of green soybeans, which have become quite
popular.”
Photos show: 1. Soybeans sprouts pushing up out of
spherical earthenware pots at a market in East Asia. 2. A
woman selling “soybean curd” (“the ‘boneless meat’ of
millions of Oriental people”) in a Korean market. 3. “In
place of candy between meals, Japanese children often carry
about a small bag of cooked [green] vegetable soybeans,
break open the pods and lick the salty beans out with their
tongues.” 4. Roasted soybeans, which are used extensively in
candies in Japan. 5. Portrait of Dr. [sic] William J. Morse. 6.
Green vegetable soybeans (in the pods on plants, or shelled)
being sold in a Korean farmers market. 7. “This Japanese
farm girl has just pulled an armful of green vegetable
soybean plants to prepare for market.” 8. A Korean peddler
with a large pack of green vegetable soybeans on his back.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Etum, Green and
Black, Jackson, Jefferson, Kanum, Sac, Seminole, Tastee,
Wolverine, or Yellow Marvel. Address: USDA Bureau of
Plant Industry, Washington, DC.
3786. Probst, A.H.; Cartter, J.L. 1941. A portable soybean
nursery thresher and its operation: Notes. J. of the American
Society of Agronomy 33(7):673-75. July. [1 ref]
• Summary: “Interest in the improvement of the soybean
has given rise to a marked increase in the testing of
introductions, selections, and varieties at numerous localities
in the major producing areas. Threshing at outlying
nurseries is a major problem since soybean plants are bulky
and consequently costly to transport. Also, when handled
excessively, the plants shatter badly, resulting in loss of
considerable seed.
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“In order to overcome some of the inconveniences of
this threshing problem, a portable nursery thresher was
constructed at Lafayette, Indiana, in 1938 and has been used
very successfully through three seasons. This machine was
designed after a thresher originally built by the junior author.
Some of the features of the threshing and cleaning equipment
of the nursery thresher used at the Indiana Agricultural
Experiment Station and previously described by Cutler are
incorporated.’
Photos show: (1) Portable nursery thresher viewed
from one side; it is mounted on a platform on wheels,
pulled behind a truck or car. (3) The portable thresher in
operation; three men are at work around it. Address: 1.
Junior Agronomist; 2. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry and Bureau
of Agricultural Chemistry and Engineering; U.S. Regional
Soybean Industrial Products Lab. [Urbana, Illinois]. USDA.
3787. Soybean Digest. 1941. Hawaiians make many soybean
foods. July. p. 8-9.
• Summary: Carey D. Miller, nutrition specialist at the
Hawaii Agricultural Experiment Station, has described a
large number of the soybean foods that Hawaiians make
in Bulletin No. 68 of the Hawaii Station, “Japanese Foods
Commonly Used in Hawaii” (1933). These foods include:
Edamame (Green Soybeans; “The whole pod of the fresh
green beans is placed in boiling salted water and cooked for
about 25 minutes”), Tofu (Soybean Curd, incl. the residue
known as “kirazu”), Aburage (Fried Soybean Curd), Miso,
and Shoyu. A brief description is given of how each is made.
Photos show: Three triangles of aburage on a dish. A dish of
tôfu kasu (okara or kirazu).
Note: This is the earliest English-language document
seen (Sept. 2011) with the term “soybean foods” in the title.
3788. Soybean Digest. 1941. FSCC enters soybean market.
July. p. 3.
• Summary: “The Federal Surplus Commodities Corporation
entered the soybean market early this month with a call for
bid to supply soybeans to the corporation. July 8 was set as
the deadline for offer acceptance, and 151,166 bushels of
soybeans were purchased.
“The FSCC purchases considerable quantities of
agricultural products for export purposes under the lend-lease
act, and it is thought likely that the soybeans were desired for
foreign markets.”
Note: “Federal Surplus Relief Corporation was one
of the so-called alphabet agencies during the New Deal.
It was organized under powers granted to U.S. President
by act of June 16, 1933 (48 Stat. 195).” On 18 Nov. 1935
its name was changed to Federal Surplus Commodities
Corporation; this amendment also named the Secretary of
Agriculture, “Administrator of Agricultural Adjustment
Administration, and Governor of Farm Credit Administration

as Board of Directors. Continued as agency under Secretary
of Agriculture by acts of June 28, 1937 (50 Stat. 323)
and February 16, 1938 (52 Stat. 38). The agency was
consolidated with Division of Marketing and Marketing
Agreements into Surplus Marketing Administration by
Reorg. Plan No. III of 1940, effective June 30, 1940. Merged
into Agricultural Marketing Administration by Executive
Order 9069 of February 23, 1942”–at which time it ceased to
exist (Source: Wikipedia May 2010).
3789. Wilgus, H.S., Jr.; Gassner, F.X.; Patton, A.R.;
Gustavson, R.G. 1941. The goitrogenicity of soybeans. J. of
Nutrition 22(1):43-52. July. [7 ref]
• Summary: An unknown substance in expeller processed
soybean oil meal seems capable of causing enlargement
of the thyroid in experimental animals. This goitrogenic
substance is partially inactivated by heat, and a small amount
of iodine will counteract its effect on the thyroid gland.
This substance could not be removed from soybean meal by
extraction with chloroform, nor by successive treatment with
acetone, alcohol, and ethyl ether. Thus, the goitrogenic factor
is insoluble in ethanol.
Soybeans were subjected to three treatments and added
to the basal diet: (1) 35% of soybeans, ground fresh daily or
autoclaves; or (2) 30% of expeller process soybean oil meal;
or (3) 28.7% of “solvent process soybean oil meal.
“Soybean oil meal is one of the best protein supplements
in animal and poultry feeding. Since no detrimental effects
on growth or general well-being of growing chicks were
noted in this study on rations containing as high as 30% of
soybean oil meal and since the presence of a small amount of
iodine corrects the goiter, it is the opinion of the authors that
no changes in present recommendations on the practical use
of soybean oil meal in chick rations are justified on the basis
of this report.” Address: Colorado State College Experiment
Station, Fort Collins, and Univ. of Colorado, Boulder.
3790. Thornton, M.H.; Kraybill, H.R.; Broome, F.K. 1941.
Sterol glucosides from cottonseed oil. J. of the American
Chemical Society 63(8):2079-80. Aug. 5. [4 ref]
• Summary: Page 2079: “In a previous publication a method
for isolating sterol glucosides from soybean oil by means of
an adsorbent was described.” Address: Dep. of Agricultural
Chemistry, Purdue Univ. Agric. Exp. Station; U.S. Regional
Soybean Industrial Products Lab. [Urbana, Illinois].
3791. Science News Letter. 1941. Soybean protein to replace
milk casein. 40:89. Aug. 9.
• Summary: “Soybean protein is scheduled to replace milk
casein as paper sizing, as an adhesive in making plywood,
as an ingredient in water paint, and in many other industrial
uses, chemists of the U.S. Department of Agriculture state.
Freeing milk casein from industrial demands will aid
national defense as well as the aid-to-Britain program, for

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1406
casein is the raw material from which cheese is made, and
more cheese is one of the prime needs of the food-export
program...
“It is estimated that 10,000 tons of soybean protein will
be required annually, on the basis of present needs, to make
up for casein shortage.”
Note. This is the earliest English-language document
seen (Aug. 2013) that contains the term “replace milk” or the
term “replace milk casein.”
3792. Lewis, A.J. 1941. Comparative durability of soybean,
soybean-perilla and linseed oil paints. Oil, Paint and Drug
Reporter 140(8):5, 38. Aug. 25.
• Summary: In May and June 1937 the U.S. Regional
Soybean Industrial Products Laboratory (in Urbana, Illinois)
prepared 36 exterior white paints (3 groups of 12 each)
with varying percentages of oils and pigments. These were
allowed to weather for 4 years in order to determine their
comparative durability. The paints containing 100% of
soybean oil as the oil vehicle and 28% of oil by weight
showed less film chalking when rubbed than those containing
38% or 48% oil. Such soy oil-based paints are equal to
similar linseed oil and blended perilla-soybean oil paints in
resistance to chalking or surface checking. Address: Chemist,
U.S. Regional Soybean Industrial Products Lab.
3793. News Edition (American Chemical Society). 1941.
Tripled soybean protein output sought. 19(16):946. Aug. 25.
• Summary: Growing casein shortages and defense needs
for adhesives are driving work on increasing commercial
production of soybean protein, started more than 4 years at
the USDA Soybean Research Laboratory in Urbana, Illinois.
Soybean protein is considered equivalent to casein and can
replace it in most applications. More than 3/4 of industrial
casein is used in paper coatings. Large amounts also go the
making plywoods, plastics, water paints, paper sizing, leather
finishes, and insecticide sprays.
One one plant in the USA is now producing refined
soybean protein. Working 7 days a week, it turns out about 9
tons of protein daily, less than one-third of the new demand.
3794. Allied Mills, Inc. 1941. “I want more eggs, poultry,
pork and dairy products for national defense” (Ad). Soybean
Digest. Aug. p. 14.
• Summary: See next page. A full-page ad. So says Uncle
Sam. “Through the U.S.D.A. Uncle Sam is asking for
increased production to help win the ‘Battle for Food.’
“Wayne replies: ‘Animals and birds fed Wayne “IQ” Feeds have an opportunity to produce in line with the
breeding back of them. Laying hens have produced 50%
more eggs on the “I-Q” Program. Broilers showed a 25%
greater growth when given “I-Q” feed as compared to
those on the same formula made from untested ingredients.
Turkeys have produced 25% more meat in the same time

when given the advantages of “I-Q.” Hogs on tested
ingredients have in the same time produced an average of
50 lbs. more per hog when given tested versus untested
ingredients. Help yourself and Uncle Sam–Feed Wayne.’
“Four Soybean Processing Plants: Allied Mills was a
pioneer in soybean processing and led the way in soybean
research and popularizing the use of Soybean Meal for
livestock and poultry feeding.
“Our four big processing plants are located at: Peoria,
Illinois; Omaha, Nebraska; Portsmouth, Virginia; and
Taylorville, Illinois.
“For Your Own Protection: Use Wayne Feeds that have
the I.Q. Seal of Quality stamped on the bag. When you use
Wayne you help make a better market for your soybeans.
“Feed Mills: Peoria, Illinois; Fort Wayne, Indiana; East
St. Louis, Illinois; Omaha, Nebraska; Buffalo, New York;
Portsmouth, Virginia; Memphis, Tennessee.
Illustrations show: (1) Uncle Sam, with top hat and
beard, pointing his finger at You! (2) Two bags of “Wayne
Poultry and Livestock Feeds.” Address: Executive offices:
Chicago, Illinois; Service Department: Ft. Wayne, Indiana.
3795. Goss, W.H. 1941. Technological problems in
processing soybeans. 3. Solvents for soybean oil extraction.
Soybean Digest. Aug. p. 4-5.
• Summary: “An ideal solvent for extracting oil from
soybeans should be capable of penetrating the bean flakes
and rapidly dissolving and removing the oil and only the
oil. Obviously, it must also be easily removable from the
oil and the meal, leaving both products in satisfactory form
for consumption. Other factors entering into the choice
include cost, ease of recovery, fire and explosion hazard,
corrosiveness, toxicity and boiling range.
“Apparently, there is only one extraction plant in the
world now processing soybeans on a commercial scale
with any solvent other than petroleum fractions. The single
exception is a Manchurian plant using absolute ethyl alcohol.
In this country, most of the solvent consists of hexanes, a
typical commercial grade of which has a boiling range of
146º to 158ºF. and a specific gravity of 0.685 at 60ºF. In
Europe, it is the usual practice to employ a hydrocarbon
boiling between 160º and 195ºF. These petroleum products
are excellent fat solvents, and they can be quite readily
removed from both the oil and the meal without impairing
the qualities of the products. Above all, they are relatively
cheap and available in large quantities.
“Solvents flammable: Such solvents are so flammable
that their use by any but experienced operators is hazardous,
and modern extraction plants are accordingly designed to
afford the greatest possible protection from explosions.
Buildings should be well ventilated and provided with large
areas of windows designed to open or shatter easily in order
to relieve pressure in the event of an explosion. The plant
should be located at some distance from the power house,
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and no open lights, flames, etc., should be permitted in
the vicinity. Motors and related electrical equipment must
be explosion proof, and electric wiring must conform to
requirements of the National Electrical Code. Only sparkproof tools should be used in the building, and hobnailed
shoes, matches, and similar articles should be forbidden.
Floors and stairways should be of the grating type.
“Many solvents have been proposed and used
experimentally in efforts to reduce the danger of extractor
operation. Of these, the chlorinated hydrocarbons have
received a great deal of attention. The R. and H. Chemicals
Department of the E.I. du Pont de Nemours and Company,
Inc. has developed an extraction system particularly suited to
trichloroethylene. It consists of an inclined helical conveyor
which carries the flakes downward against a rising stream
of solvent. Its operation is approximately the reverse of
that employed in the Ford extractor since, unlike hexane,
trichloroethylene is heavier than soybean oil.
“Hexane cheapest: At present, the principal deterrent
to general use of trichloroethylene instead of hexane is its
comparatively high cost. It should not be overlooked as
a possible solvent for soybean oil, however, because it is
entirely nonflammable and nonexplosive. Dry cleaning and
metal degreasing industries use it extensively for this reason,
and it is likewise used in the extraction of caffeine from
coffee.
“A number of patents have been issued on the use of
liquid propane and other low-boiling hydrocarbons as oil
solvents. These materials are so volatile that the equipment
must be designed for operation under pressure. The solvents
which are mentioned in the literature, particularly in patents,
comprise a very long list. Besides the patents specifying
the more conventional solvents such as benzene, carbon
tetrachloride, carbon disulphide, etc., other patents have been
granted for the use of materials like furfural and sulphur
dioxide as solvents for extracting fats and oils from the raw
materials.
“The importance of the corrosive properties of any given
solvent is difficult to evaluate. Corrosion is a problem in
the edible oil industry not primarily from the standpoint of
damage to equipment but mainly through the tendency of
infinitesimal traces of metallic contaminants to impair the
keeping qualities of the finished products. It is well known,
for example, that less than one part per million of copper
in some edible oils will markedly decrease their stability
as regards taste and suitability. It is of utmost importance,
then, that solvents used for soybean extraction be entirely
noncorrosive toward the metals with which they come into
contact.
“It is difficult to predict whether hexane and similar
hydrocarbons will continue to be the only solvents used in
this country for the extraction of soybean oil. At the present
time, the most promising competitors of hexane appear to be
ethyl alcohol and trichloroethylene. The properties of these

materials are shown in Table I.
“Hot Alcohol Process: When soybean oil is dissolved
in absolute ethyl alcohol at temperatures higher than about
150ºF., a homogeneous solution is obtained. Upon cooling,
two layers form; the lower one consists chiefly of soybean
oil with a small amount of alcohol, and the upper one is
mainly alcohol containing a small amount of oil. The relative
amounts of the two layers and their compositions depend
upon the original solvent-oil ratio, the proof of the alcohol,
and the extraction temperature.
“This property has been utilized in the so-called ‘hot
alcohol’ process by the Manchuria Soybean Industry
Company which operates a large extraction plant at Dairen.
The installation has a daily capacity of approximately 100
tons of beans which are processed in a battery of rotary
extractors. The solvent is 99.8 percent ethyl alcohol which is
dehydrated at the plant. The beans are selected, cleaned, and
if necessary, warmed slightly before flaking. Since absolute
ethyl alcohol is a dehydrating agent and loses its solvent
power toward soybean oil in the presence of water, the flaked
beans are dried prior to the extraction. They are then charged
into the extraction battery and leached with the hot alcohol
under pressure.
“Oil Separates: The resulting miscella is cooled and
pumped into a conical separating tank where oil containing
5 percent alcohol collects in the bottom. It is drawn off, and
the solvent is removed in an evaporator. The recovered oil
is of semi-refined quality, having a light yellow color and
salty taste, and can be used for edible purposes without
further refining. The supernatant alcohol in the settling cone
is returned to the extraction system; or, when it becomes
too contaminated with water or nonoil extractables, it is
transferred to a still for recovery of the byproducts and
subsequent rectification of the alcohol. The byproducts
include sugars, saponins, and phosphatides. The residual
meal contains 0.5 to 1 percent oil and requires no refining
for use in a variety of foodstuffs. It reportedly commands a
price 25 percent higher than that of meal produced by other
methods. Furthermore, it is said to possess properties which
make it especially suited for the production of industrial
proteins.
“The principal advantage of the alcohol extraction
method is the ease of byproduct recovery. However, the
American market for the above-named byproducts is not
highly developed and there has therefore been little incentive
toward the introduction of the process into this country.
At present, the general use of any solvent which extracts
appreciable quantities of nonoil substances along with the
oil faces considerable restriction because of the relatively
limited markets for such byproducts. The cost of alcohol
relative to that of hydrocarbons, the relatively high latent
heat of evaporation of ethyl alcohol, and the high initial
cost of the equipment have been additional deterrents to the
development of the alcohol extraction process in the United
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States.
“A large amount of experimental work has been done on
the use of ethanol-benzene and methanol-benzene mixtures
for soybean extraction in cases where phosphatides are to
be recovered. During the late 1920’s such mixtures were
employed for a while in the huge plant of Hansa-Muhle,
A.G., in Hamburg. At about the same time, a small extraction
plant in Monticello, Illinois, operated with benzene as a
solvent.
“Liquid-Liquid Extraction: Ethyl alcohol is only one
of a class of solvents which in certain temperature ranges
are only partly miscible with soybean oil. Others include
furfural, methyl alcohol, ethyl acetoacetate, acetic acid,
etc. The portion of soybean oil which dissolves in these
solvents has a slightly higher iodine number than has that
portion which remains undissolved. By contacting the oil and
solvent in countercurrent flow, it is possible to fractionate
the soybean oil into two products, one having a high iodine
number and the other having a low iodine number. The
former is an excellent drying oil, far superior in this respect
to the original oil, and the latter fraction is a good edible oil.
“This new method of solvent extraction has been studied
extensively at the U.S. Regional Soybean Industrial Products
Laboratory and shows great promise as a means for diverting
a substantial part of our soybean oil out of the crowded
edible product fields of consumption into industrial channels.
It may, too, aid in averting a possibly serious shortage of
drying oils resulting from the temporary cessation of imports
of these materials from South America and the Orient.
“The process should not be confused with the solvent
extraction of oil from the beans. It is an extraction method
to which the oil may be subjected as one step in its refining,
and the solvents suitable for carrying out the process are
generally somewhat different in their properties from the
solvents used to extract the oil from the beans. Although
liquid-liquid extraction of soybean oil is not yet being
carried out commercially, it is reasonable to expect industrial
developments along this line in the not too distant future.”
A table shows the properties of normal hexane, ethyl
alcohol, and trichloroethylene. For each is given the
chemical formula, boiling range (degrees F), and specific
gravity [relative density]. Address: Chemical Engineer, U.S.
Regional Soybean Industrial Products Lab.
3796. Ladejinsky, W.I. 1941. Manchurian agriculture under
Japanese control. Foreign Agriculture (USDA Foreign
Agricultural Service) 5(8):309-40. Aug. [37 ref]
• Summary: Japanese control of Manchurian agriculture
has assumed two forms. The first, initiated shortly after the
“incident” of 1931–the occupation of the country by Japan–is
Japanese colonization of Manchuria on a large scale. The
second and more recent phase is the establishment of a
stringent control over all aspects of Manchurian agricultural
economy in order to enable Japan to get a large supply of

foodstuffs as soon as possible and at the lowest possible
price. So far neither program has achieved the expected
results.
Until about the end of the nineteenth century, the
country was a primitive, sparsely settled agricultural and
cattle-grazing region. Since then, however, the fertile soil,
suitable climate, the laying of a network of railways, and
the removal of all barriers against Chinese immigration
have been responsible for the development of Manchuria
into one of Asia’s most important agricultural regions.
The industrialization of the country during the 1930s,
so energetically fostered by Japan, has produced almost
no change in its rural character. The recent program of
expansion of agricultural production, as compared with the
downward revision of the ambitious industrialization plans,
serves to emphasize the importance of agriculture.
Agricultural control in Manchuria did not come into
its own until the Government monopolized the soybean
trade, both domestic and foreign, in the fall of 1939. In
order to raise exports to non-yen countries, the reduction
of Manchurian prices of soybeans and bean products
became a necessity. Accordingly, Manchuria instituted a
comprehensive system of control over its most important
industry by enacting on October 17, 1939, the Law for
Control of Staple Produce. This law aims to control and
regulate the price and distribution of staple products
(soybeans, seeds, bean cake, and bean oil), and to expand
production and exports, as well as to develop industries
using such produce as raw material. The Manchuria Staple
Products Company was created by a special act of October
17, 1939, to carry out these provisions.
The two acts transformed the country’s leading industry
into a state monopoly. The farmers must now sell their chief
cash crop to the monopoly at officially fixed prices; the
monopoly in turn sells to the exporters in accordance with its
own regulations. The main reason for the establishment of
the monopoly was to supply Japanese farmers and consumers
with beans and bean products at the lowest possible price and
to get possession of the remainder of the crop for the purpose
of securing the much-needed foreign exchange. Address:
Agricultural Economist, Office of Foreign Agricultural
Relations.
3797. USDA Office of Foreign Agricultural Relations.
1941. Some culinary uses of soybean flour: Translation of
Oberkommando 1938. Washington, DC. 90 p. Aug. 28 cm.
• Summary: This is a translation of a German-language
publication titled Speisenzusammenstellung unter
Mitverwendung von Edelsoja mit Kochanweisungen (1938.
Berlin: Oberkommando der Wehrmacht {Army High
Command}). The introduction to the translation, “Problems
and possibilities of using Full Soya Flour,” explains that,
in German, this flour is called Vollsojamehl (“full soya
flour”) or Edelsoja (“pure soya”), however throughout the
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translation the term “pure soya” is used. This flour is used in
many recipes as a substitute for eggs, milk, meat, and fats.
Note 1. This is the earliest document seen (Nov. 2013)
that uses the word Vollsojamehl to refer to whole soy flour.
“A reduction in the use of animal products in the
German diet is desirable for economic reasons, as these
products must be manufactured from plant materials in a
roundabout way by the bodies of the animals themselves. In
this process, the animals use up the major part of the plant
material consumed, about 80 percent, in preserving their own
lives. This is an extravagant use of food. A restriction in the
use of animal products is likewise to be desired for military
reasons, as it is very much harder to accumulate stocks
of meat and livestock products, and greater resources are
necessary for their transportation” (p. 3).
The best plant product for replacing animal products is
“full-fat soya flour,” also called pure soya (p. 3). “This flour
is made from the soybean, the cultivation of which in the
Reich, and particularly in Austria, is becoming yearly more
important.” Pure soya flour is made from dehulled soybeans
without the use of chemicals. It has good keeping qualities in
spite of the high percentage of oil that it contains.
Note 2. This is the earliest document seen (Nov. 2013)
that uses the term “full-fat soya flour” to refer to whole soy
flour.
A table shows its high nutritive value compared with
1 kg of wheat flour, rye flour, pea flour, lean beef, pat pork,
whole milk, and eggs; it contains more protein and more
calories than any of these. Pure soya “provides very high
nutritive value in a very small compass: 1 kg (2.2 lb) of full
soya flour is equivalent in nutritive value to about 54 chicken
eggs, 2500 g of clear beef, or 7.5 liters (nearly 8 quarts)
of whole milk. In other words, one heaping tablespoonful
of pure soya weighing 20 g is equivalent in protein and
oil content to one chicken egg.” It is also a good source of
lecithin (an important “nerve food”) and vitamin B.
“In making up the menus, the dishes are to be chosen so
that at least 30 grams of pure soya shall be used per person
per week” (p. 6).
Outline of the menus: Main dishes (for noon meal):
1. Foods cooked separately. 2, One-dish meals. 3. Supper
dishes. Supplementary dishes: 4. Soups. 5. Sauces and
gravies. 6. Salads. 7. Fruit dishes and desserts.
Maggi is widely used as a “seasoning sauce
(Speisewürze). Not all recipes contain soy.
Note 3. Laszlo Berczeller, a soy pioneer from Austria,
developed Edelsoja which was identical to the product used
in this cookbook.
Note 4. Whole soy flour was the most widespread way
of using soybeans as food in Germany during World War II.
Address: USDA.
3798. Majors, K.R.; Hopper, T.H. 1941. A shaping lathe
for graphite electrodes used in spectrochemical analysis.

Industrial and Engineering Chemistry, Analytical Edition
13(9):647-48. Sept. 15. [2 ref]
• Summary: Two illustrations show the lathe. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3799. LeClerc, J.A. 1941. Re: Cablegram from Dr. C.J.
Ferree inquiring about soy milk. Letter to Dr. Charles
E. Fearn, Fearn Soy Products Co., 355 West Ontario St.,
Chicago, Illinois, Sept. 26. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Dr. Fearn: I am enclosing a copy of a
cablegram which was received from Dr. C.J. Ferree inquiring
about soy milk... I am also asking the R.E.A. to send you a
copy of their recent bulletin on whole wheat flour.
“I want to say right here that I enjoyed meeting you
again, and I hope that it may be my pleasure to greet you
here in Washington [DC]. Very truly yours... Enclosure.”
Address: Senior Chemist, Agricultural Chemical Research
Div., Bureau of Agricultural Chemistry and Engineering,
USDA.
3800. Cummings, Richard Osborn. 1941. The American
and his food: A history of food habits in the United States.
Revised ed. Chicago, Illinois: University of Chicago Press.
xii + 291 p. See p. 43-52. Illust. Sept. 21 cm. 1st ed. 1940 (xi
+ 267 p.). [100+* ref]
• Summary: Contents: 1. Introduction. 2. Food on the farm
(1789-1840). 3. Menus in the city (1789-1840). 4. Prejudices
and Reformers (1830-1840). 5. Health by rail (1841-80).
6. “And roast beef” (1841-80). 7. The fight against germs
(1881-1916). 8. An indefinable loss (1881-1916). 9. The
concept of scientific eating (1881-1916). 10. Waging a war
(1917-29). 11. Unequal degrees of protection (1917-29). 12.
Depression and nutrition (1929-39). 13. Education and food
costs (1929-39). 14. Federal feeding programs (1935-40). 15.
Nutrition for defense (1940-41).16. Conclusion. Appendixes.
Soybeans are mentioned briefly in the chapter titled
“Nutrition for Defense (1940-41) on p. 235 (considered
a nutritious, low-cost food in 1941), and p. 247 (their
production was encouraged during World War II).
Chapter 4, “Prejudices and Reformers (1830-1840)”
(p. 43-52) is a sympathetic history of the early 19th century
vegetarian food reform movement. The author praises
the work of Sylvester Graham, starting in the 1830s, to
encourage the consumption of more fruit and “less meat and
white flour. His argument centered about what in modern
parlance has been called ‘lazy colon.’ City dwellers, who
did little exercise, were in the habit of taking their food in
too concentrated a form. Heavy use of the concentrated
foods, meat and bread made from bolted wheat flour, caused
indigestion and other ills which in turn called for the use of
condiments and alcoholic stimulants as aids to the digestive
process. Bulk, he pointed out, was as necessary as nutriment;
and if meat were used sparingly, and unbolted flour
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substituted for bolted flour, the diet would furnish sufficient
bulk, make for temperance, and help to sustain the ‘highest
and best physiological and psychological interests of human
nature.’
“This major aim of a plainer diet was summed up by
Graham in the statement that the simpler, plainer, and more
natural the food of man is, ‘the more perfectly the laws of
his constitution are fulfilled... the more health will be in his
body... the more perfect his senses... and the more powerful
may his intellectual and moral faculties be rendered by
suitable cultivation.’
“In this emphasis on the necessity for food in a condition
approximating its natural state Graham was far ahead of his
time. He particularly expressed the belief that the bolting of
bran from flour–that is, sifting it through very fine cloths–
robbed it of vital elements. Instead he recommended that
bread be made from unbolted flour according to a recipe
given by Professor Thompson of Edinburgh” [Scotland] (see
Lectures on the Science of Human Life, 1839, p. 533).
Also discusses: Dr. William Alcott, Prof. Reuben
Mussey of Dartmouth College (who advocated vegetarianism
and invited Sylvester Graham to address the students of
Bowdoin College and also to speak at Dartmouth College in
Hanover, New Hampshire), early health reform periodicals,
the American Health Convention of 1838 (which passed a
resolution endorsing a vegetable diet), and the American
Physiological Society.
Chapter 9. “The Concept of ‘Scientific’ Eating”
discusses the early efforts to establish the protein
requirement for a moderately active man by Voit in Germany
(118 gm/day), Wilbur O. Atwater (Prof. of Chemistry at
Wesleyan Univ.; 125 gm/day), Russell Henry Chittenden
(Prof. and head of the Sheffield Scientific School at Yale; 60
gm/day), Henry Sherman (Prof. of chemistry at Columbia
Univ.; 75 gm/day). Atwater worked to teach people how to
get adequate nutrition at the lowest possible cost.
Appendix A is a League of Nations (1937) classification
of foods into “highly protective foods” (milk, cheese, eggs,
liver, fat fish, green vegetables, raw fruits, butter, and codliver oil), less protective foods (yeast, meat [muscle], root
vegetables), and nonprotective foods (legumes, cereals, nuts,
sugar, jam, honey, margarine, and vegetable oils).
Appendix B shows that annual per capita consumption
(actually disappearance) of meat (excluding poultry)
decreased from a peak of 183.9 lb in 1850-59 to 138.9 lb in
1918-19 (a 24.5% decline), down to 125.8 lb in 1937-38.
Sugar consumption rose from 13.1 lb in 1830-39 to 85.4
lb in 1918-19, up to 96.1 lb in 1938-39. Address: Chicago,
Illinois.
3801. Goss, W.H. 1941. Technological problems in
processing soybeans. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 57. 8 p.
Undated.

• Summary: This document is entirely typewritten. It was
published in Soybean Digest in 1941 in three parts: June, p.
2-3; July, p. 2-3; Aug. p. 4-5–which see for details.
Contents: I. The continuous pressing method. II. The
solvent process. III. Solvents for soybean oil extraction: Hot
alcohol process, liquid-liquid extraction.
Figures (on unnumbered pages): (1) Photo: A roller
mill for cracking soybeans prior to pressing (Courtesy AllisChalmers Manufacturing Company). (2) Photo: A rotary
steam drier used to remove moisture from cracked soybeans
before pressing (Courtesy of Allis-Chalmers Manufacturing
Company). (3) Interior of a soybean processing mill
using French Screw Presses (Courtesy of French Oil Mill
Machinery Company). (4) Labeled diagram: The Anderson
Super-Duo expeller (Courtesy of V.D. Anderson Company).
(5) Line drawing: The Bollman [sic] or Hansa-Muehle
system of extraction (Courtesy of Albert H. Bruecke). (6)
Line drawing: Mechanism for charging and discharging
baskets in the Bollman extraction system (Courtesy of
Albert H. Bruecke). (7) Line drawing: Extractor used in the
Hildebrandt system (Courtesy of Sieck and Drucker, Inc.)
(8) Photo: An installation of two Hildebrandt extraction units
(Courtesy of Sieck and Drucker, Inc.). (9) Line drawing:
The Allis-Chalmers extraction column (Courtesy of AllisChalmers Manufacturing Co.). (10) Photo: Interior of one
of the Ford Motor Company’s soybean extraction plants
(Courtesy of Ford Motor Company).
Note: In the upper right corner of page 1 of this
document is written: “ACE-119
“RSLM-57.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3802. Hopper, T.H. 1941. Regional lab winds up 5 years.
Soybean Digest. Sept. p. 7.
• Summary: Contents: Introduction. Protein extraction.
Saturation tests. Oil varietal, Plastics improved. 535 visitors.
“This year marks the fifth anniversary of the
establishment of the U.S. Regional Soybean Industrial
Products Laboratory for research into the industrial
utilization of soybeans and soybean products. The objectives
of the original program were broad and there has been no
need of alteration of the plan. Progress on some phases of
the work has been described to this Association on previous
occasions, but has been presented in more detail in over 80
technical and general papers published in technical and trade
journals.
“The soybean is a complex organism and contains
all the constituent compounds and elements essential to
initiate growth of a soybean plant. In order that increased
industrial utilization of the soybean and soybean products
may be had and maintained economically in the highly
competitive industrial field, it is essential that we learn
the fundamental chemical and physical properties of the
constituent compounds, particularly of those occurring in the
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larger amounts. A few illustrations may serve to show the
importance of the more fundamental type of studies made by
this laboratory.”
“The iodine number of the oil in soybeans is about
equally influenced by variety and climatic factors of
environment. High temperatures during the oil formationperiod depress the iodine number and low temperatures raise
it. The exposure tests on paints made with different kinds of
oil have now covered a period of 4 years...
“Plastics Improved: Improved plastics of the phenolicresin type containing as much as one-third soybean meal
have been made in the laboratory. These have water
absorptions as low as 0.5 per cent and other desirable
properties. Soybean meal is now being used commercially in
combination with phenolic resins by several plastic molding
powder manufacturers. Improved impact strength and low
water absorption are claimed for the articles made from these
molding compounds.
“Very definite progress is being made in the studies
on fractionation of soybean oil so as to obtain a portion
having superior drying and film-producing properties. It is
hoped through this research and its industrial application
that shortages in imported drying oils (tung, linseed, perilla,
and oiticica) may be met by these superior fractions of
domestically-produced soybean oil.
“535 Visitors: The laboratory serves as a center where
the problems of soybean processing and of using soybean oil
and meal may be discussed. During the past two years the
laboratory has been visited by 535 persons, individually and
in groups. A large portion of these have been technical men
from the industry interested in discussing technical problems
relative to soybeans and soybean products with members of
the staff of the laboratory. Recently the technical visitors’
interest has been largely in connection with the production of
soybean protein for use in adhesives.
A large portrait photo shows Dr. T.H. Hopper. Address:
PhD, Director, U.S. Regional Soybean Industrial Products
Lab.
3803. National Soybean Processors Association. 1941. Year
book, 1941-1942 (Association year). Chicago, Illinois. 53 p.
• Summary: Contents: Constitution and by-laws (as amended
Oct. 13, 1941; incl. committees, code of ethics). Officers,
directors and committees for 1941-42. Membership of the
National Soybean Processors Association. Trading rules
governing the purchase and sale of soybean oil meal (First
adopted 18 Oct. 1933). Appendix to trading rules on soybean
oil meal. Trading rules on soybean oil. Appendix to trading
rules on soybean oil–Official testing methods.
Article IX, Committees, lists and describes each.
The section titled “Officers, directors, and committees”
(p. 14-16) states: President: Edward J. Dies. V.P., Chairman
Executive Committee: E.K. Scheiter. Secretary: E.D.
Funk, Jr. Treasurer: W.G. Dickinson. Ass’t. Treasurer: F.G.

Duncanson. Executive Committee: E.K. Scheiter, Chairman–
J.B. DeHaven, E.D. Funk, Jr., W.H. Knapp, W.G. Dickinson,
Roy Hall -> D.J. Bunnell, C.T. Prideville, W.H. Eastman,
E.F. Johnson, W.E. Flumerfelt, Howard Kellogg, Jr.
Board of Directors: A.M. Andreas, W.E. Flumerfelt,
C.T. Prideville, J.H. Caldwell, E.D. Funk, Jr., E.K. Scheiter,
J.B. DeHaven, Roy Hall -> D.J. Bunnell, H.R. Schultz,
W.G. Dickinson, Howard Kellogg, Jr., I.D. Sinaiko, Roger
Drackett, W.H. Knapp, Ralph Wells, W.H. Eastman, J.H.
Mitchell.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
company and company address of each are given–Traffic
and transportation. Research. Finished materials standards.
Soybean grades and contracts. Trading rules–oil. Trading
rules–meal. Soy flour. Crop improvement. Soybean
nutritional research council. Trade development. Edible
soybean.
The following companies and organizations are
members of NSPA: Allied Mills, Inc., Board of Trade Bldg.,
Chicago, Illinois (J.B. DeHaven). Archer-Daniels- Midland
Co., Box 839, Minneapolis, Minnesota (W.H. Eastman).
Berea Milling Co. (The), Berea, Ohio (H.E. Carpenter).
Buckeye Cotton Oil Co. (The), Cincinnati, Ohio (W.H.
Knapp). Cairo Meal & Cake Co., Cairo, Illinois (A.T.
Madra). Central Soya Co., Inc., Fort Wayne, Indiana (Roy
Hall). Clinton Co., Clinton, Iowa (E.W. Meyers). Drackett
Co. (The), Cincinnati, Ohio (Roger Drackett). Durkee
Famous Foods, Chicago. Elevators & Mills, Inc., Windfall,
Indiana (J.H. Mitchell). Funk Bros. Seed Co., Bloomington,
Illinois (E.D. Funk, Jr.). Glidden Co. (The), Chicago, Illinois
(W.G. Dickinson). Honeymead Products Co., Cedar Rapids,
Iowa (A.M. Andreas). Illinois Soy Products Co., Springfield,
Illinois (I.D. Sinaiko). Iowa Milling Co., Cedar Rapids, Iowa
(Jos. Sinaiko). Laucks (I.F.), Inc., Portsmouth, Virginia (H.F.
Armstrong). Old Fort Mills, Inc., Marion, Ohio (P. Turner ->
Hugo Melo). Plymouth Processing Mills, Fort Dodge, Iowa
(C.J. Simmons). Quincy Soybean Products Co., Quincy,
Illinois (Irving Rosen). Ralston Purina Co., St. Louis,
Missouri (J.H. Caldwell). Simonsen Brothers, Quimby, Iowa
(W.E. Simonsen). Southern Cotton Oil Co. (The), Goldsboro,
North Carolina (C.S. Ragan). Soya Processing Co., Wooster,
Ohio (H.H. Heeman). Soy Bean Processing Co., Waterloo,
Iowa (W.E. Flumerfelt). Spencer Kellogg & Sons, Buffalo,
New York (Howard Kellogg, Jr.). Staley (A.E.) Mfg. Co.,
Decatur, Illinois (E.K. Scheiter). Standard Soy Bean Mills,
Centerville, Iowa (H.R. Schultz). Swift & Co., Chicago,
Illinois (C.T. Prindeville). Terminal Oil Mill Co., Oklahoma
City, Oklahoma (S.T. Davenport -> O.K. Winterringer).
Wells (Ralph) & Co., Monmouth, Illinois (Ralph Wells).
Organizations represented on committees: American
Soybean Association, Hudson, Iowa (George Strayer, D.G.
Wing). Illinois College of Agriculture, Urbana, Illinois
(Dr. W.L. Burlison, J.W. Lloyd). U.S. Regional Soybean
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Laboratory, Urbana, Illinois (Dr. H.T. Hopper, Donald H.
Wheeler).
Insert: New members added since publication of the
Trading Rules Book–Bell (Wilbur) Mill, Fayette, Iowa
(Wilbur Bell). Central Iowa Bean Mill, Gladbrook, Iowa
(Paul K. Klinefelter). Dannen Grain and Milling Co., St.
Joseph, Missouri (Dwight L. Dannen). Decatur Soy Products
Co., Decatur, Illinois (Joseph Giovanna). Galesburg Soy
Products Co., Galesburg, Illinois (Max Albert). Hoosier
Soybean Mills, Marion, Indiana (J.H. Caldwell, Jr.). Mankato
Soybean Products, Inc., Mankato, Minnesota (Frank J.
Berman). Marr (Pete) Soybean Mills, Fremont, Nebraska
(Pete Marr). Toledo Soybean Products, Toledo, Ohio (J.H.
Brown).
Note 1. This is the earliest document seen (July 2005)
that mentions Honeymead in Iowa.
Note 2. This is the earliest document seen (Sept. 2005)
that mentions Quincy Soybean Products Co. (Quincy,
Illinois) or Irving Rosen. Address: 3818 Board of Trade
Building, Chicago, Illinois.
3804. U.S. Regional Soybean Industrial Products Laboratory.
comp. 1941. Soybean processing mills [in the United States
and Canada]. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 32. Sept. 4 p.
• Summary: This document begins: “Mills are listed below
which process soybeans or are reported to be equipped or
will be equipped for soybean crushing. This list is furnished
for the information and assistance of the public, but it is to be
understood that no guarantee of accuracy or completeness is
implied nor is any discrimination intended.”
The listings are alphabetically by state, and
alphabetically by city within each state, and alphabetically
by company name within each city (for example Chicago
and Decatur, Illinois, have four mills each).
The states in which soybean crushing facilities are listed
are: Arkansas (4). California (1). Colorado (2). Illinois (19).
Indiana (5). Iowa (11). Kansas (3). Kentucky (3). Louisiana
(1). Michigan (3). Minnesota (3). Missouri (3). Nebraska (2).
New York (3). North Carolina (12). Ohio (11). Oklahoma
(1). Pennsylvania (1). Tennessee (2). Virginia (3). Wisconsin
(2).
Canada: (3, all in Ontario, in Baden, Owen Sound, and
Toronto).
Note 1. This list was later expanded twice as: USDA
Northern Regional Research Laboratory. 1943. “Soybean
processing mills in the United States.” USDA Bureau of
Agricultural and Industrial Chemistry. AIC-26. 10 p. Nov.
Revised edition, 1948. CA-5, 14 p.
Note 2. We think it is unfortunate that the 1st (1941) list
does not distinguish between mills that are confirmed to be
crushing soybeans versus those that may do so in the future.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.

3805. Weiss, Martin G. 1941. Field seed cleaner for
soybeans: Notes. J. of the American Society of Agronomy
33(9):849-50. Sept.
• Summary: Most crops such as soybeans, with large and
heavy seeds, require a relatively simple threshing device.
Since seed cleaning devices constructed inside the thresher
usually make the thresher more difficult to clean, it was
found advantageous to construct this seed cleaner separately.
Two photos show a small, collapsible, portable, and
relatively simple but effective seed cleaner in operation in
a soybean nursery plot. In one, the cleaner is connected to
the thresher by a 4-inch diameter flexible tube. The cleaner
consists of a 1/3-inch mesh screen mounted in a metal
frame to allow the bean and haulm mixture to be shaken by
oscillating the screen assembly. Chaff and dust are blown up
and out of the cleaner at one side. The clean seeds roll down
into a cloth bag. Address: Div. of Forage Crops and Diseases,
Bureau of Plant Industry, USDA, Ames, Iowa.
3806. Williams, Simon; Tonn, W.H. 1941. Qualitative
methods of identifying soybean fibers in mixtures of casein
fiber, wool, or other textile fiber. Rayon Textile Monthly
22:523-24. Sept. [8 ref]
• Summary: The author first obtained soybean fiber from (1)
the Engineering laboratories of the Ford Motor Company,
Dearborn, Michigan, (2) The Glidden Company, Cleveland,
Ohio, (3) United States Soybean Laboratory, Urbana, Illinois,
through the courtesy of the A.E. Staley Manufacturing
Company, Decatur, Illinois. He then developed a number
of color tests for distinguishing these soybean fibers from
Aralac (pigmented or non-pigmented), Lanital, wool, silk,
and nylon. These were: Alpha-napthol hypobromite test for
arginine, ninhydrine test for beta-alanine, Adamkiewicz test
for tryptophane, vanillin test for tryptophane, Morse test
for hydroxy-proline, solubility in 18% sodium hydroxide (1
hour hot), and sulphur test for cystine. Address: 1. Research
Technologist; 2. Research Asst. Both: Bureau of Industrial
Chemistry, Univ. of Texas, Austin, Texas.
3807. J. of the American Medical Association. 1941. Casein
and soy bean protein. 117(17):1448. Oct. 25. [2 ref]
• Summary: This ¼-page editorial was written for physicians
after World War II had started in Europe but less than a
month before the Japanese attack on Pearl Harbor, which
caused the U.S. to enter the war. It notes that Americans
are drinking more milk, increasing amounts of dried and
processed milk are being sent to Britain, and casein from
milk is needed by industry for making plastics and other
such non-food products. The growing shortage of casein has
hastened the commercial production of soy protein, which
is one of the most promising substitutes for casein. To meet
current casein shortages will require 10,000 tons of soy bean
protein a year. Chemists in the USDA Soy Bean Research
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Laboratory have developed methods for preparing highgrade protein from soy beans in commercial quantities, and
plans are being made to increase the production, as a casein
substitute. Thus, soy beans can help in the war effort by
stretching milk supplies.
3808. Southworth, H.M.; Klayman, M.I. 1941. The School
Lunch Program and agricultural surplus disposal. USDA
Miscellaneous Publication No. 467. 66 p. Oct. [21 ref]
• Summary: Contents: School lunches as a part of farm
policy. Malnutrition and the School Lunch Program.
Development of the school lunch movement [history]:
Introduction, school feeding abroad (England, France,
other European countries, Latin America), school feeding
in the United States (early developments {especially two
books published in 1904 and 1906}, expansion in 1930,
state legislation, federal aid), generalization regarding the
movement. How schools obtain surplus commodities and the
foods received. The children served and their communities.
Local organization of school lunch projects. Aid to local
groups by state and national organizations. Economics of
the school lunch program. Contribution of the school lunch
program to child welfare. Social evaluation of the school
lunch program. Public attitudes towards the school lunch
program. Summary and recommendations–The future of the
school lunch program. Literature cited.
The Foreword begins: “The American public has
become greatly concerned with two related problems. First,
we are finding more and more evidence that many families,
because either their knowledge or their income is inadequate,
do not buy enough good food for proper nutrition and
sound health. As was made abundantly clear at the National
Nutrition Conference for Defense, called by the President
last May, a large proportion of our people are not well fed.
“Second, this situation greatly limits the market for farm
products; it thus can be an important cause of low prices
at the farm. In many cases, prices at the farm have been
so low that the farmer could not afford to harvest and ship
crops already grown. Defense activity is currently providing
an expanding market for many farm products. The basic
problem remains, however, and can be expected to recur in
intensified form after defense, unless intelligent plans are
made in advance to meet it.”
The four main surplus products in the School Lunch
Program in 1939-40 were fruits (dried prunes), dairy
products and eggs (butter, dry skim milk), and cereals (wheat
flour) (p. 21). The program actually began in 1935-36, but
had grown dramatically by 1939-40. Soy is not mentioned,
since it was not a surplus crop. Address: 1. Assoc.
agricultural economist; 2. Junior agricultural economist.
Both: Bureau of Agricultural Economics [USDA].
3809. Tennessee Agricultural Experiment Station, Spec. Circ.
1941. Green shelled soybeans as garden crops. No. 153. Oct.

*
3810. Hartford Courant (Connecticut). 1941. Soybean oil
used in new highway paint. Nov. 23. p. C8.
• Summary: “Soybean oil treated by a new process just
developed by the Regional Soybean Laboratory in Illinois,
promises to meet the need for traffic paint on streets and
highways and to compete in this respect with imported
tung oil if Asiatic conditions interfere with imports. Certain
chemical treatments have been developed which are said to
give paint made with soybean oil the quick-drying qualities
needed in traffic paints.” Address: USDA.
3811. USDA Commodity Exchange Administration. 1941.
Analysis of open contracts in soybean futures, Chicago
Board of Trade, September 15, 1941. Washington, DC. 13 p.
Nov. 24. Unpublished manuscript.
Address: Washington, DC.
3812. Beckel, A.C.; Hopper, T.H. 1941. Moisture content of
soybean oil meals. Industrial and Engineering Chemistry
33(11):1448-52. Nov. [6 ref]
• Summary: Soybean oil meal has a higher moisture
absorption capacity before the oil is extracted than after
it is extracted. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3813. Bird, H.R.; Groschke, A.C. 1941. Value of a
fermentation by-product in poultry feeds. Maryland
Agricultural Experiment Station, Bulletin No. A6. p. 145-72.
Nov. [8 ref]
• Summary: The by-product is “distillers feeds.” There
are two pages of tables at the end of the bulletin. Address:
College Park, Maryland.
3814. Bull, W.C.; Hopper, T.H. 1941. The composition and
yield of crude lipids obtained from soybeans by successive
solvent extractions. Oil and Soap 18(11):219-222. Nov. [4
ref]
• Summary: “Crude lipids extracted from soybeans by
petroleum solvents consist roughly of three main fractions,
triglycerides, unsaponifiable matter, and phosphatides.”
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3815. New York Times. 1941. Soy-bean helmets. Dec. 7.
Section 2. p. 7, col. 3.
• Summary: “The Soybean Products Laboratory of the
Department of Agriculture and the cotton specialists of
the Southern Regional Research Laboratory have jointly
developed a plastic helmet out of heavy cotton cloth and
soybeans. Object: To protect the heads of miners and workers
on construction jobs from falling material. The new helmets
are lighter than the old metal kind hitherto used. In fact, they
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are strong enough to deflect blows up to 40 pounds, which is
about all that the human neck can stand.”
3816. Peoria Star (Illinois). 1941. A valued asset. Dec. 10. p.
8. Editorial.
• Summary: This article appeared shortly after the Japanese
attacked Pearl Harbor on 7 Dec. 1941. “Wisely, guards have
been put around the federal research laboratory on North
University street in Peoria. It is one of the city’s and the
nation’s most valuable assets.
“Undoubtedly the trained scientific minds will now
divert their attention to things of armament and war, but
just before the cowardly attack of Japan a new plastic was
announced by the staff there. The laboratory thus reveals
itself as an institution which will, when we shall have won,
aid in the creation of the better world to follow.”
3817. Detroit News. 1941. Use soybean for adhesive: Experts
find protein can replace casein. Dec. 28.
• Summary: Washington, DC–Because of defense needs for
adhesives, USDA is exploring the possibility of increasing
commercial production of soybean protein using a process
developed by USDA chemists. The goal is to produce
enough soybean protein to make up for the growing shortage
of casein, a milk protein and an adhesive necessary in
defense industries and housing.
Chemists began working on the problem of extracting
the protein from soybeans in a commercially viable way
more than 4 years ago in the Soybean Research Laboratory at
Urbana, Illinois.
3818. Agricultural Marketing Service, USDA. 1941. Annual
crop summary: Acreage, yield, and production of principal
crops by states, with comparisons. Washington, DC. Dec.
• Summary: Two half-page tables (p. 79) give: (1) Soybean
acreage (for all purposes): Grown alone: Average 193039, 1940, 1941. Interplanted: Average 1930-39, 1940,
1941. Equivalent solid: Average 1930-39, 1940, 1941. (2)
Soybeans (for beans): Acreage harvested: Average 1930-39,
1940, 1941. Yield per acre: Average 1930-39, 1940, 1941.
Production: Average 1930-39, 1940, 1941.
In 1941 the states with the largest soybean production
(in 1,000 bushels) were (in descending order of production):
Illinois 49,128. Iowa 16,608. Indiana 14,442. Ohio 13,143.
Missouri 2,150. Arkansas 1,740. North Carolina 1,710.
Michigan 1,344. Minnesota 1,200. Address: Washington,
DC.
3819. Booher, Lela E.; Marsh, Rosemary Loughlin. 1941.
The vitamin A values of 128 foods as determined by the
rat-growth method. USDA Technical Bulletin No. 802. 30 p.
Dec. [11 ref]
• Summary: Mature dry soybeans were found to contain no
vitamin A. Address: Foods and Nutrition Div., Bureau of

Home Economics, USDA.
3820. Brother, George H.; Smith, Allan K.; Circle, Sidney
J. comps. 1941. Supplement to: Soybean protein–resume
and bibliography, ACE-62. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 56. 11
p. Undated. https://ia800408.us.archive.org/25/items/
supplementtosoyb62brot/supplementtosoyb62brot.pdf [122
ref]
• Summary: The first reference in this bibliography is No.
593 and the last is No. 714. The most recent date seen in any
reference is May 1941, so this document must have been
completed on or after that date.
The references are divided into groups, with those in
each group arranged alphabetically by author. The groups
are: Agronomic and general (Nos. 593-620). Treatment and
processing of whole soybeans (621-623). Soybean protein
extraction and characteristics (624-640). Hydrolytic products
of soybean protein (641-645). Enzymes of the soybean (p.
646-648). Industrial applications: Adhesives (649-664).
Plastics (665-678). Sizing (679-688). Miscellaneous: Textile
fiber (689-705). Film (706). Paint (707-709). Dispersing
agent (710-711). Stabilizing agent (712). Bleaching agent
(713). Blood clotting agent (No. 714).
Clearly this bibliography is a supplement to ACE-62,
and ACE probably stands for USDA’s Bureau of Agricultural
Chemistry and Engineering. However we have no idea
of how or where we would find ACE-62. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3821. Detwiler, Samuel B., Jr. comp. 1941. Abstracts of
articles and patents on molecular or short-path distillation.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 55. Dec. 98 p. With index. [181 ref]
• Summary: The references are in many different languages.
Most of the English-language patents and articles are
annotated (contain a summary), and some of the non-English
patents do also.
After the last reference (#181) on page 88, is the
following additional back matter: (1) References of highvacuum sublimation of metals (9 refs, p. 89-94).
(2) Index of patents, alphabetically by language, and
within each language, alphabetically by inventor. There are
patents in: Australian (1). Austrian (1). Belgian (2). British
(55), Canadian (3). Dutch (5). French (33). German (7).
Polish (1). Swedish (1). United States (48).
(3) Index of authors, patentees, and patent assignees (p.
95-98). Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
3822. Reynolds, May; Primrose, M.; Rohde, M. 1941. “Salty
Soys” can be good food. Wisconsin Agricultural Experiment
Station, Bulletin No. 453. p. 31. Dec.
• Summary: Salty soys are “a delicious new confection.” The
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name and address of the manufacturer is not given. Three
Home Economics graduate students consumed Salty Soys
for 24 days in the interests of science, “meantime denying
themselves other food except for a rigidly prescribed lowprotein diet.
“This experiment was designed to answer a question
that came up a year ago. Then animal feeding trials showed
that salted soybeans are good food if prepared by soaking
in water before frying in deep fat, but less nutritious if the
soaking is omitted. The question was, does the same hold
true with man?...
“Nitrogen balance determinations showed the protein
of the soaked soybeans was better utilized than that of the
unsoaked ones. The story of the animal experiments, then,
held true in human nutrition.” Address: Univ. of Wisconsin.
3823. Soybean Digest. 1941. C.E.A. looks at futures. Dec. p.
7, 9.
• Summary: This article, based on a USDA news release of
November 26, is about a report to USDA Secretary Claude
R. Wickard by J.M. Mehl, chief of the Commodity Exchange
Administration (CEA). The report states: “The erratic price
movement, the large volume of trading, and the size of
aggregate open contracts during the current year... all point to
excessive futures speculation in soybeans.”
A large photo shows an aerial view of USDA
headquarters. A portrait photo shows J.M. Mehl of the CEA.
Note: In 1940 Claude R. Wickard, of Indiana, was Secretary
of Agriculture under Franklin D. Roosevelt.
3824. Walter, E.D. 1941. Genistin (an isoflavone glucoside)
and its aglucone, genistein, from soybeans. J. of the
American Chemical Society 63(12):3273-76. Dec. [14 ref]
• Summary: “Genistein, which is known to occur in
soybeans as the aglucone of genistin, was isolated from
Dyer’s Broom (Genista tinctoria) in 1899 by Perkin and
Newbury. The isoflavone nucleus was established for
genistein by Baker and Robinson in 1926, when they found
it to be identical to prunetol, and in 1928 they synthesized
genistein. The constitution of genistein was thereby
established as 5,7,4’-trihydroxyisoflavone. In 1931 Walz
isolated genistin from a 90% methanol extract of soybean
meal. He found that hydrolysis of genistin with hydrochloric
acid gave one mole of genistein and one mole of glucose.”
The author isolated genistin, a crystalline pale-yellow
substance, by methanol extraction of hexane-extracted
soybean flakes. After recrystallization of the crude product
from 80% ethanol, the glycoside was obtained in the form
of pale-yellow, thin, rectangular plates that melted at 256ºC.
Soybean oil meal contains at least 0.1% of genistin.
Crystallographic optical data are presented.
Photomicrographs (p. 3275) show genistin (x 75), genistein
(x 75), genistin hexaacetate under polarized light (x 540),
and genistein triacetate (x 75). A graph (p. 3276) shows

absorption spectra of genistin and genistein.
Note: This is the earliest English-language document
seen (July 1998) that uses the word “aglucone” (or any
related spelling) in connection with soybeans. Webster’s
Third New International Dictionary (1963) defines aglucon
or aglucone as “aglycon; especially one combined with
glucose in a glucoside.” It defines aglycon or aglycone as “an
organic compound, usually a phenol or an alcohol, combined
with the sugar portion of a glycoside and obtainable by
hydrolysis.” Webster’s Collegiate Dictionary (1998) defines
aglycone (also aglycon) (a term first used in 1925) as:
“an organic compound (as a phenol or alcohol) combined
with the sugar portion of a glycoside.” Address: Dep. of
Agricultural Chemistry, Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana–in cooperation with the U.S. Regional
Soybean Industrial Products Lab.
3825. What’s New in Farm Science, Bulletin. 1941.
Hydrolysis improves quality of soybeans. No. 453. p. 30-31.
[1 ref]
• Summary: This article begins: “The reason moist heat
improves the quality of soybean protein more than dry heat
probably is that moisture allows a beneficial hydrolysis
to take place, according to evidence uncovered by Helen
Parsons and Catherine Walliker.”
Note: This Bulletin is “Part One, Annual Report of the
Director, Agricultural Experiment Station, University of
Wisconsin, Madison.” This research note is probably derived
from: H. Parsons, C. Walliker, C. Groshong, and D. Dunbar.
“The Nutritive Value of the Proteins of Roasted Soy Beans,”
Journal of Home Economics, Vol. 32, p. 557-558, October
1940. Address: Wisconsin.
3826. Brother, G.H.; Suttle, W.C.; McKinney, L.L. 1941. A
simple flexure-testing machine for plastics. American Society
for Testing Materials, Bulletin 109:13-16. *
3827. Milner, R.T. 1941. U.S. Regional Soybean Industrial
Products Laboratory. Register of Phi Lambda Upsilon
26(1):6-14. *
3828. Purdue University Agric. Exp. Station, Div. of
Agronomy. 1941. Edible soybeans. Project 8, Form 5.
Unpublished manuscript. *
3829. Becker, Joseph A.; Froehlich, Paul; Jackson, D.; et al.
comps. 1941. Agricultural statistics, 1941. Washington, DC:
U.S. Government Printing Office. 731 p. For soybeans and
soy products see p. 7, 299-305, 490, 494, 496, 519, 523. 24
cm.
• Summary: “This volume presents information formerly
published (until 1935) in the statistical section of the
Yearbook of Agriculture” (p. 1). “Export and import statistics
of the United States include trade with the Philippine Islands.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1417
They also include any trade between foreign countries
and Alaska, Hawaii, and Puerto Rico, but do not include
shipments between continental United States and these
possessions. Prior to January 1, 1935, the Virgin Islands of
the United States were treated in the same manner as the
Philippine Islands, but since that date the Virgin Islands are
treated in the same manner as Alaska, Hawaii, and Puerto
Rico.” (p. 5). A bushel of soybeans weighs 60 lb and a
gallon of soybean oil weighs 7.5 lb (p. 7). Note: No separate
statistics are given for soybeans or soybean products grown
in or exported to or from Alaska, Hawaii, Puerto Rico, or the
Virgin Islands.
Table 392 (p. 299) gives U.S. soybean acreage statistics
for the years 1924-1940, including: Acreage grown alone for
all purposes, total acreage (incl. half the interplanted acres),
acreage harvested for beans, yield per acre, production, price
(dollars/bushel), farm value (in 1,000 dollars), foreign trade
(imports and exports, year beginning in July). In 1924 for
soybeans: Acreage grown alone for all purposes: 1,567,000.
Total acreage: 1,782,000. Acreage harvested for beans:
448,000. Yield per acre: 11.0 bushels. Production: 4,947,000
bushels. Average price per bushel received by farmers: $2.46.
The corresponding figures in 1928 were: Acreage grown
alone for all purposes: 2,154,000. Total acreage: 2,439,000.
Acreage harvested for beans: 579,000. Yield per acre: 13.6
bushels. Production: 7,880,000 bushels. Average price per
bushel received by farmers: $1.88.
Table 393 (p. 299) gives U.S. soybean production and
farm disposition statistics for the years 1924-1940, including:
Total production, used for seed (total, or home grown), fed to
livestock, sold.
Table 394 (p. 300) gives U.S. soybean statistics for
acreage, yield, production, and season average price received
by farmers, by States, average 1929-38, annual 1939 and
1940. The states are: New York, New Jersey, Pennsylvania,
Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota,
Iowa, Missouri, Nebraska, Kansas, Delaware, Maryland,
Virginia, West Virginia, North Carolina, South Carolina,
Georgia, Kentucky, Tennessee, Alabama, Mississippi,
Arkansas, Louisiana, Oklahoma, Texas, and USA total.
Table 395 (p. 301) gives soybean statistics for acreage
and production in specified countries, average 1930-34, and
annual 1935 to 1940. The countries are China, Manchuria,
United States, Chosen [Korea], Japan, Taiwan, Netherlands
Indies, Rumania, Bulgaria, Yugoslavia, Hungary, and
estimated world total.
Table 396 (p. 302) gives the average price per bushel of
soybeans received by U.S. farmers each month and season
average from 1930 to 1940.
Table 397 (p. 302) titled “Soybeans for seed” gives
the average wholesale price per bushel at Baltimore and
St. Louis, 1931-1941, each month from Jan. to May and
average.
Table 398 (p. 302) titled “Soybeans for crushing”

gives the average price per bushel, U.S. No. 2 Yellow, bulk,
carlots, net track Chicago, 1933-40, each month from Oct. to
Sept.
Table 399 (p. 303) gives statistics on amount of
soybeans crushed, and production, imports, and exports of
soybean oil (crude basis), and soybean cake and meal, USA,
1930-1940.
Table 400 (p. 303) gives the average price per pound of
soybean oil (domestic crude) in tank cars, midwestern mills,
1929-1940, each month and yearly average.
Table 401 (p. 303) gives the average price per pound
of soybean oil (domestic crude) in drums, New York, 19311940, each month and yearly average.
Table 402 (p. 304) gives the average price per ton of
soybean meal (41% protein), at Chicago, 1930-1940, each
month and yearly average.
Table 403 (p. 305) for soybeans and soybean oil,
gives international trade (exports and imports), averages
1925-1934, annual 1938, 1939. For soybeans: Principal
exporting countries–China, Manchuria, United States, total.
Principal importing countries–Germany, Japan, Denmark,
United Kingdom, Sweden, Italy, Netherlands, Canada,
total. For soybean oil: Principal exporting countries–China,
Manchuria, Denmark, Japan, Sweden, total. Principal
importing countries–Netherlands, United Kingdom, Italy,
Germany, United States, Belgium, Chile, France, Morocco,
Norway, Algeria, Austria, Czechoslovakia, Canada, Union of
Soviet Socialist Republics, total.
Table 659 (p. 490) gives U.S. exports (in pounds) of
vegetable oils (incl. corn, cottonseed, linseed, cocoa butter,
coconut, peanut, and soybean oil) from 1914 to 1939.
Table 617 (p. 455) gives statistics on oleomargarine–
materials used in manufacture, USA, 1924-1940. Concerning
soybean oil: Less than 500 lb were used in 1924 and 1925,
but 33,000 lb were used in 1926. The first significant amount
was used in 1930: 2.25 million lb. Note: Additional statistics
on oleomargarine production and consumption in the USA
are given on p. 454-57.
Table 660 (p. 494) gives U.S. imports (in pounds) of
oilseeds (incl. soybeans {but no data given for 1918-1926},
sesame seeds, rapeseed) and vegetable oils (incl. olive oil,
palm oil, palm kernel oil, peanut oil, perilla oil, rapeseed oil,
soybean oil, and tung oil) from 1914 to 1939.
Table 662 gives imports of principal agricultural
products (incl. soybean and soybean oil) into the United
States, by countries, each year 1932-1940. The source
countries for soybean (p. 519) are: Kwantung, Japan,
China, Germany, other countries, total. The source countries
for soybean oil (p. 523) are: Kwantung, Japan, China,
Netherlands, other countries, total. Address: U.S. Dep. of
Agriculture, Yearbook Statistical Committee, Washington,
DC.
3830. Becker, Joseph A.; Froulich, Paul; Jackson, D.; et al.
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comps. 1941. Agricultural statistics, 1941. Washington, DC:
U.S. Government Printing Office. 731 p. For oleomargarine
see p. 454-57.
• Summary: “This volume presents information formerly
published (until 1935) in the statistical section of the
Yearbook of Agriculture” (p. 1). Table 615 (p. 454) gives
“Oleomargarine: Production in the United States as reported
by the Agricultural Marketing Service and Internal Revenue
Service, 1931-1940.” That reported to the Agricultural
Marketing Service is divided into uncolored and colored.
Each of these two is subdivided into vegetable and nut oil,
combined animal and vegetable, and total. In 1940, most was
uncolored, made from vegetable and nut oil.
Table 616 (p. 454) is “Oleomargarine: Production,
withdrawn for export, and withdrawn for consumption,
1909-40. Less than 1% of production was exported.
Table 617 (p. 455) gives statistics on oleomargarine–
materials used in manufacture, USA, 1924-1940. The
materials are divided into animal products, domestic
vegetable products, and foreign vegetable products. The
leading animal product was always oleo oil. The leading
domestic vegetable product (and the leading product of all
types) was always cottonseed oil, followed (after 1936) by
soybean oil, then peanut oil. The leading foreign vegetable
material was always coconut oil. Concerning soybean oil:
Less than 500 lb were used in 1924 and 1925, but 33,000 lb
were used in 1926. The first significant amount was used in
1930: 2.25 million lb. In 1936, 14.26 million lb of soybean
oil were used in U.S. margarine; that year it passed peanut
oil to become the second most important domestic vegetable
oil, after cottonseed oil–but it was still far behind coconut oil
(150 million lb). By 1939 soybean oil was the second most
important of all ingredients, after cottonseed oil–ahead of
coconut oil and oleo oil.
Table 618 (p. 456) is “Oleomargarine: Percentage
contributed by important items to the weight of fats and
oils (excluding milk) used in manufacture, 1924-1940.” In
1940 contributions were as follows: Cottonseed oil 45.0%.
Soybean oil 33.8%. Coconut oil 8.5%. Oleo oil 5.6%.
Babassu oil 2.4%, etc.
Note: Oleo oil is a yellow oil of buttery consistency
expressed usually from edible tallow (rendered from the
fat of cattle and sheep) and used in making margarine.
Additional statistics on oleo oil are given on p. 488 and 499.
Address: U.S. Dep. of Agriculture, Yearbook Statistical
Committee, Washington, DC.
3831. Burgess, P.S. 1941. Agronomy. Arizona Agricultural
Experiment Station, Annual Report 51:44-45. For the year
ending June 30, 1940.
• Summary: In the section on Agronomy, the subsection
titled “Soybeans” states (p. 45): “Data from a replicated
variety test with eight of the most promising soybean
varieties to date are given in Table 7. Yields were higher

in all cases than in 1938, but Tokio and Arisoy (formerly
U.S.D.A. 86736) again produced the highest yields.” Table 7,
titled “Data from soybean variety tests in 1938-39” lists the
varieties Arisoy, Tokio, Georgian, Charlee, Laredo, Palmetto,
Haberlandt, and U.S.D.A. 86728. For each variety is given:
Length of growing season (days. Range: 131-149). yield per
acre of hay (tons) and beans (bushels), and yield index for
hay and beans. Arisoy was #1 in yields of both hay (4.36
tons per acre) and beans (37.7 bu per acre). Tokio was #2 in
yields of both hay (3.97 tons per acre) and beans (37.1 bu per
acre).
Hegari soybeans were also tested for green forage. “A
seeding of eleven different strains and varieties of edible
soybeans on the Campbell Avenue Farm near Tucson gave
some very promising results. Although the growth period
was only 86 to 109 days, yields ranged from 20 to 44 bushels
per acre. These edible strains are extremely susceptible to
shattering.” Address: Director, Tucson.
3832. Circle, Sidney J. 1941. Studies on soybean protein.
PhD thesis, University of Chicago. 57 p. Private edition
printed and distributed by Univ. of Chicago libraries. In:
Doctoral Dissertations Accepted by American Universities,
1941. [67 ref]
• Summary: I. Peptization of soybean protein. II.
Precipitation of soybean protein. III. The effect of
formaldehyde on the isoelectric points of soybean and other
proteins by microelectrophoresis.
“Acknowledgments: The writer is indebted to Doctor
Allan K. Smith, under whose direction this research was
accomplished; to the United States Regional Soybean
Industrial Products Laboratory, Urbana, Illinois, and its
Director, Doctor Reid T. Milner, of the United States
Department of Agriculture, Bureau of Agricultural Chemistry
and Engineering, who supplied the facilities for the
experimental work and permission to use the results; and
to Professor Hermann I. Schlesinger and the Department
of Chemistry of the University of Chicago for their kind
acceptance of this work as dissertation material.”
Contains 19 tables and 12 figures.
“Part I. Peptization of soybean protein. Introduction.
“The classification of proteins proposed in 1908
was based mainly on their physical properties, especially
solubility and precipitability, at least for the so-called simple
proteins. It has persisted to the present time with but slight
modifications. Although this classification undoubtedly has
been of great value pending a more precise one, there has
been a tendency to overlook its inadequacies.
“The newer physical methods for the study of
proteins permit a more precise characterization of them
as chemical entities in certain cases. Thus where a protein
may be crystallized, maintains a constant composition after
repeated crystallizations, and is monodisperse as shown by
sedimentation rates in the ultracentrifuge and mobilities
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in the electrophoresis apparatus, it may be concluded that
it exists as a chemical individual, but even here it must be
noted that most crystalline proteins contain small amounts of
water and salt or other substances from the mother liquor...”
Address: Regional Soybean Lab., Urbana, Illinois.
3833. Ferguson, Carl Edwin. 1941. Nitrogen fixation and
soil fertility exhaustion by soybeans under different levels of
potassium. PhD thesis, University of Missouri. Reprinted in
Missouri Agric. Exp. Station, Research Bulletin No. 330. 52
p. [42 ref]*
Address: Univ. of Missouri.
3834. Goodwin, Dorothy C. comp. 1941. A brief chronology
of American agricultural history. Yearbook of Agriculture
(USDA) p. 1184-96. For the year 1940.
• Summary: Excellent. Compiled under the direction of
Paul H. Johnstone. Address: Junior Social Scientist, USDA
Bureau of Agricultural Economics.
3835. Rodriguez, Juan P. 1941. Varietal experiments
with soybeans. University of Puerto Rico (Rio Piedras)
Agricultural Experiment Station, Annual Report p. 40. For
the years 1940-1941. [Eng]
• Summary: In the section titled “Animal industry” under
“Livestock feed crops” we read: “Twenty-four soybean
varieties were sown in a variety test this year. Due to the
adverse weather conditions the majority of varieties failed
as the soil was too dry most of the time. Otootan, Clemson,
Biloxi and Pee Dee were the only varieties that produced a
crop, despite the bad weather. These four varieties can be
recommended for forage to be given to the cattle combined
with grasses which are low in protein. Otootan and Biloxi
under favorable conditions produce a satisfactory amount of
green roughage. (J.P. Rodriguez.)
“At the Isabela Substation preliminary plantings were
made with 28 varieties of soybeans which had made a good
record recently in some parts of the Continental United
States. Out of this group, the following six varieties were
selected: Otootan, Palmeto, Biloxi, Clemson, Avoyelles and
U.S.D.A. 86722. All of these varieties showed good vigor
and heavy bearing ability. (L.A. Serrano, C.J. Clavell and P.J.
Julia).” Address: B.S., Asst. Agronomist, Rio Piedras, Puerto
Rico.
3836. USDA Bureau of Plant Industry, Div. of Forage Crops
and Diseases. 1941. Partial list of dealers in vegetable
varieties of soybeans in 1941. Washington, DC. 3 p.
• Summary: Lists 18 dealers in 13 states (One dealer per
state unless otherwise noted): Connecticut, Illinois 3,
Indiana, Iowa 2, Mississippi, Missouri, New Jersey, New
York, North Carolina, North Dakota, Ohio 3, Pennsylvania,
Tennessee, Virginia 2, Wisconsin 2.
Varieties include Aoda, Bansei, Chusei, Easycook,

Emperor, Fuji, Funk Delicious, Giant Green, Goku, Hakote,
Higan, Hokkaido, Imperial, Jogun, Kanro, Nanda, Rokusun,
Sioux, Sousei, Toku, Tortoise Egg, Waseda, Willomi, 804901.
A tally of these by frequency of appearance shows:
Bansei 10 times (the most popular), Jogun 6, Hokkaido 5.
Seven varieties appeared three times, ten varieties two times,
and four varieties appeared only once (Goku, Hakote, Sioux,
and Waseda).
Concerning seed companies/suppliers: (1) Associated
Seed Growers, Inc., 205 Church St., New Haven,
Connecticut offers fourteen varieties, more than any other
source, as follows: Bansei, Chusei, Emperor, Green Giant,
Fuji, Higan, Hokkaido, Imperial, Jogun, Kanro, Nanda,
Rokusun, Toku, Tortoise Egg, Waseda, Willomi, 80490-1.
Associated Seed Growers, Inc. also had an office in Indiana
(301 Kentucky, Indianapolis) which offered the same 14
varieties as the Connecticut office. Note: Associated Seed
Growers later became Asgrow Seed Co. (2) Strayer Seed
Farms (Hudson, Iowa) offers Bansei and Jogun. (3) Harold
Timm (Muscatine, Iowa) offers Bansei and Kanro. (4)
Delta Experiment Station (Stoneville, Mississippi) offers
Nanda. (5) E.F. Johnson (1151 Claytonia Terrace, Richmond
Heights, St. Louis, Missouri) offers Bansei and Aoda. (6)
George A. Mitchell (Magnolia Road, Vineland, New Jersey)
Offers Emperor and Imperial. (7) Cornell Experiment
Station (Ithaca, New York) offers Bansei, Hakote, Hokkaido,
Jogun, Waseda. (8) G.G. McIlroy (Pres., Farm Management,
Inc., Irwin, Ohio) offers Bansei. (9) W. Atlee Burpee Co.
(Philadelphia, Pennsylvania) offers Bansei. (10) T.W. Wood
& Sons (Richmond, Virginia) offers Easycook, Rokusun.
(11) Wisconsin Experiment Station (Madison) offers Sousei
and Jogun. (12) E.D. Bonk (Chilton, Wisconsin) Offers
Sousei.
Note: The three most popular varieties are: Bansei (10
suppliers). Jogun (6). Hokkaido (5). Address: Washington,
DC.
3837. Smith, A.K. 1941? Soy sauce producers. 1 p. Undated.
Unpublished manuscript.
• Summary: This handwritten, undated list seems to have
been written sometime after 1940.
San Francisco: Wing Nien Soya Sauce Co. (fermented).
Los Angeles: Mrs. Hauser’s Soya Foods Co., 4617
Melrose Ave.
Chicago: Great China Foods Co.
Decatur, Illinois: A.E. Staley Mfg. Co.
Columbia City, Indiana: Oriental Show You Co.
Rochester, New York: Vegetable Products Co., 15 Circle
St.
Lexington, North Carolina: Vitro Nu Foods Co. [Corp.].
Mt. Vernon, Ohio: International Nutrition Laboratory.
Philadelphia, Pennsylvania: Tastee Soy Foods, 254 E.
Girard Ave.
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Williamsport, Pennsylvania: Soya Products Co. Address:
[Northern Regional Research Lab., Peoria, Illinois].
3838. Associated Press (AP). 1942. Seek synthetic rubber
source: Peoria Laboratory at work on project. JournalTranscript (Peoria, Illinois). Jan. 6.
• Summary: In Peoria and New Orleans (Louisiana), the
USDA Bureau of agricultural engineering and chemistry
is conducting experiments on the possibility of making
synthetic rubber and substitutes from domestic vegetable
oils–including those made from corn, soybeans, and cotton
seed. Research to date indicates the commercial feasibility of
making an “extender” for natural rubber.
Dr. O.E. May, head of the Northern Regional Research
laboratory, verified the announcement but felt that it was not
advisable to disclose how many chemists work employed on
the project.
This is the earliest document seen (June 2002)
that mentions synthetic rubber research at the Northern
Laboratory in Peoria, Illinois.
3839. Science News Letter. 1942. Soybean rubber substitute
sought by U.S. government. 41:30. Jan. 10.
• Summary: “Uncle Sam’s scientists in the Department of
Agriculture are feverishly developing a confidential process
whereby they believe soybean meal can be transformed into
a substitute for rubber, Science Service has learned...
“Meanwhile soybean oil, extracted by chemistry, already
is being substituted for tung oil in paints. Tung oil was
imported from China before the war, and diminishing stocks
lend special emphasis to soybean substitutes...
“The production of a synthetic fiber from soybeans
has already begun by the Ford Motor Company. The fiber
is similar to sheep’s wool... ‘Pilot’ mills at Highland Park,
Michigan, can spin 1,000 pounds of fiber daily. The Highland
Park mills are being moved to Dearborn where they will
undertake regular production.
“The synthetic product is best when blended with
sheep’s wool. Early production, say Ford officials, will go
into upholstery.”
3840. Courier (Champaign-Urbana, Illinois). 1942. Soybean
seed supply studied. Jan. 12. p. 3. Evening ed.
• Summary: J.C. Hackleman, professor of crops extension
at the University of Illinois (College of Agriculture) is
attending a conference called by Claude R. Wickard,
U.S. Secretary of Agriculture, in Washington, DC. It will
review the seed supply situation in light of the present war
emergency. Soybean production is one of the most critical
points in the seed supply problem. U.S. farmers are being
asked to increase their soybean production in 1942 by
1,250,000 acres as a means of supplying protein for livestock
and vegetable oil to replace that imported from the Orient
before the outbreak of war with Japan.

3841. Lewis, A.J. 1942. Gloss retention and wood protection
merits of phenolic resin-soybean oil varnishes. Paint, Oil and
Chemical Review 104(2):7-8. Jan. 15. [4 ref]
• Summary: “The excellent durability of 20-gallon phenolic
resin-soybean oil varnishes has been noted in 4 previously
published papers, but none of these papers has emphasized
the excellent gloss retention qualities of phenolic resinsoybean oil varnishes when exposed to service or weathering
tests.” Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
3842. Thornton, M.H.; Broome, F.K. 1942. Determination
of choline: a photometric modification of Beattie’s method.
Industrial and Engineering Chemistry, Analytical Edition
14(1):39-41. Jan. 15. [6 ref]
• Summary: “The present wide industrial production and
use of vegetable phosphatides have created considerable
interest in methods for the determination of lecithin. Since in
nature lecithin is always accompanied by other phosphatides,
methods for its determination are based on the fact that it
yields choline upon hydrolysis.” Address: Purdue Univ.
Agric. Exp. Station; U.S. Regional Soybean Industrial
Products Lab.
3843. Washington Post. 1942. 11 farm units back
O’Mahoney’s plan: Price conferees to open negotiations on
administration-opposed clauses. Jan. 19. p. X22.
• Summary: “Eleven farm organizations [including the
American Soybean Association] yesterday came to the
defense of the Administration-opposed O’Mahoney and
Bankhead amendments to the price control bill, as Senate
and House conferees headed into the crucial stages of their
negotiations over the legislation.”
The 11 farm organizations, claiming to represent 75%
of the “nation’s organized farmers, assisted on the retention
of the O’Mahoney amendment which would tie farm price
ceilings to fluctuations in wages of urban workers, and
the Bankhead amendment which would give Secretary of
Agriculture Wickard a voice in the fixing of farm price
ceilings.”
3844. Detroit News. 1942. Rubber seen in soybean:
Production expected to start in 6 months. Jan. 25. p. 9, cols.
6-8.
• Summary: Initial production of synthetic rubber made from
soybeans may be expected within 6 months, say researchers
at the Federal Agricultural Research Laboratory at Peoria,
Illinois. However Chicago research chemists doubted the
commercial importance of the new process. “They said their
experimental work indicated that synthetic rubber could
be made more economically from petroleum than from
vegetable oils.”
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3845. Eichberg, Joseph. 1942. Soy lecithin aids industry.
Soybean Digest. Jan. p. 3, 12.
• Summary: “Soybean lecithin first appeared on the
American market in 1929 and for several years thereafter
was imported from Europe. With the rapid spread in the
cultivation of soybeans in this country production of a high
quality domestic lecithin soon became feasible, especially
with the introduction of solvent extraction methods.”
The soybean has a large lecithin content (from 1½ to
3%). Lecithin is a phosphatide, another of which is cephalin;
lecithin is soluble in alcohol but cephalin is not.
In the food industry, lecithin is widely used in margarine
and in chocolate.
“The lecithin molecule has a dual personality–one
side prefers fats, the other side is attracted by water, so that
lecithin, with unique colloidal and emulsifying properties,
may supply the missing link in systems comprising otherwise
incompatible phases. Lecithin is thus used in a wide variety
of products, both edible and inedible, all the way from
confectionery to cosmetics.
“Combats rancidity: Another valuable characteristic
of soybean lecithin is its ability to inhibit oxidation and to
combat rancidity. Producers and consumers of fats suffer
considerable loss due to rancidity. The addition of from
0.01% to 0.15% of lecithin improves both physical and
chemical stability of oils and fats, animal and vegetable. A
greater degree of improvement is noted with the natural oils
and fats or mixtures than with the hydrogenated products.
In some instances the induction period is doubled or tripled.
Further, the fats with lecithin are more suitable for use in
baking.
“The fact that all living cells contain lecithin and that
relatively large amounts of lecithin are found in eggs, seeds,
milk, wheat germ, etc., and the more important organs of
the body (as brain, liver) long ago interested physicians and
scientists in the precise physiological role of lecithin. In
recent years more light has been thrown on the function of
lecithin; at present a great deal of clinical work is under way.
Many authorities today regard certain substances present
in commercial soybean lecithin as members of the vitamin
B complex. Modern refining practices tend to remove
the natural lecithin content of foods and thus increase the
likelihood of dietary deficiency in this respect.
“According to recent investigations, the farmer may
soon find it profitable to use lecithin reinforced feeds, just as
with feeds now fortified with well-known vitamins. To give
a concrete example, experiments at a Florida Agricultural
Experiment Station showed that lecithin supplies an
important factor in poultry feeding. Pullets were fed on a diet
in all respects sufficient except that lecithin and choline (of
which lecithin is probably the best source) were removed or
excluded. The average number of eggs laid per bird was only
sixteen, however, when one gram of lecithin daily was added
to the food, an average of fifty eggs per bird were laid.

“Lecithin’s Choline Essential: In another experiment
ten Rhode Island Red chicks were raised on a diet without
lecithin or choline. Although all the other vitamins were
given, the birds averaged only five eggs each during the first
ninety days of laying. Many did not lay at all. Nearly all the
egg yolks aborted. However, when choline, the effective
substance contained in lecithin, was added to the same diet,
the birds laid an average of thirty-five eggs per bird in the
same time.
“These results give some idea of the importance which
is today being attributed to lecithin by many nutrition
experts. Work along many other nutritional and therapeutic
lines is in progress and it seems certain that lecithin will be
accorded increasing recognition because of its physiological
as well as physical properties.”
Note 1. This is the earliest English-language document
seen (March 2016) with the term “soy lecithin” in the title.
Note 2. This is the earliest article seen (March 2016)
that is primarily about lecithin published in Soybean Digest.
Address: American Lecithin Co., Inc.
3846. Harding, T. Swann. 1942. Some landmarks in the
history of the [U.S.] Department of Agriculture. Agricultural
History Series (USDA) No. 2. 94 p. Jan. [16 ref]
• Summary: This long and excellent article begins: “The
United States Department of Agriculture grew directly out
of the Patent Office which was established April 10, 1790.
During the 1830’s the newly reorganized Patent Office,
then in the State Department, undertook to distribute
seeds and collect agricultural statistics. Out of these
activities developed the basis for a separate agency devoted
exclusively to the interests of agriculture.
“George Washington, who had personally urged the
passage of the first patent act, himself, examined and
signed the original patents, along with his Secretary of
State, Thomas Jefferson. This system proved slow and
cumbersome, for even then the President and his Secretary
of State had many other urgent matters to distract their
attention. So in 1793 a system of patent registration was
established. Under this arrangement patents were merely
registered and recorded. Until 1802 the Patent Office
occupied one room in the Department of State, and most of
its work was performed by a single part-time clerk.
“Under the registration system the Secretary of State
could not refuse a patent, if application were duly made. No
presumption of patent validity was required and chaos ruled.
Consequently, agitation for a better law began, and on July 4,
1836 President Jackson signed the new act which established
the existing patent system under a Commissioner of Patents.
In the 1830’s the patents granted in the field of agriculture
outnumbered all others, as was natural in an agrarian nation.
“The first Patent Commissioner under this new
law, Henry L. Ellsworth (1791-1858), son of the third
Chief Justice of the United States Supreme Court, Oliver
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Ellsworth, was born in Connecticut and was graduated from
Yale in 1810. Ellsworth practiced law, but he also farmed
and was a leader in the Hartford County Agricultural Society.
He became president of a large insurance company and was
active in business and civic life. He resigned as mayor of
Hartford in 1835 to become head of the Patent Office on
June 15 of that year.
“Naturally Ellsworth took a very real interest in
agriculture from the start. In his annual reports for 1837
and 1839, dated January 1, 1838 and 1840 respectively, he
requested funds from Congress to be used for collecting and
distributing seeds and compiling agricultural statistics. He
reinforced this plea in a special letter of January 22, 1839
addressed to Isaac Fletcher, chairman of the Committee on
Patents of the House of Representatives, who had requested
further information. In 1839 Ellsworth received permission
to expend $1,000 of the patent funds for the agricultural
purposes he had specified. As a result the Agricultural
Division was set up in the Patent Office.
“How Formal Establishment Came About: Many
years later, on May 15, 1862, President Abraham Lincoln
signed the bill establishing what is now the United States
Department of Agriculture as a separate agency with bureau
status, headed by a commissioner of its own. On February
9, 1889 the Department was raised to Cabinet rank. Its
supervising officer automatically became the Secretary of
Agriculture.
“Why did these things take place when they did?
How did it happen that agricultural work began in the
Patent Office? Why was it later given bureau and still
later departmental status? What caused the growth of the
Department of Agriculture? No definitive answers can be
given to these questions until further careful research has
been made, but a few tentative conclusions are in order.
“Many factors operate in such instances, notably
agitation by pressure groups demanding specific action to be
taken by the Federal Government through some appropriate
agency. At no time in its history could an observer survey
the Department and show that it had sprung full-grown from
the brow of the bureaucrat. A study of the Department’s
development reveals instead that its work was expanded
by Congressional authorization at successive periods of the
country’s history, often because different groups of citizens
demanded that something be done about something in the
field of agriculture, and it seemed best that the Federal
Government do it.
“Of course certain other factors also tend to expand
the functions of governmental agencies. Once research
studies are authorized, informative new knowledge comes
into existence, and the necessity is recognized–both by
those inside the Government service and by the public–
for additional research or regulation. Thus knowledge
begets knowledge and points the way to action. Again,
the very existence of administrative resources–equipment,

laboratories, trained personnel–often leads to the passage of
new laws, in order that these resources may be utilized for
the Nation’s welfare.
“Emergencies, like those created by the rapid rise
of technology, wide-spread animal or plant ills, insect
infestations, duststorms, droughts, floods, the exploitation of
forests, the necessity for better communication, or economic
depressions compel the Government to take action in new
fields. Outstanding personalities, like Henry L. Ellsworth,
Seaman A. Knapp, Gifford Pinchot, and Harvey W. Wiley,
from time to time enter the service of a governmental agency,
and also have a determining influence upon the allocation of
functions. In general the organization of economic activity in
this country at a particular time determines whether Federal
or State power will be invoked to extend a specific type of
aid demanded or projected.
“There is nothing new about public aid to agriculture.
For the farmer always battled the elements on a precarious
basis, and far back in history, before commercial farming
became a reality, government had to aid him every now
and then if only to guarantee the food supply. Even harsh
dictatorial regimes, like that of the Great Khan about whom
Marco Polo wrote in his celebrated Travels, have taken such
action.
“Subsistence Farming Delayed Matters: Coming more
directly to the question of why we did not have a Department
of Agriculture immediately after the Revolutionary War,
it may be said that subsistence farming was then the
occupation of most of our people. The farmer of those days
needed relatively few things that had to be bought with cash
and required comparatively little governmental aid.
“It is true that small sums of money had been granted
from time to time for the promotion of specific agricultural
projects even in the colonial period. As early as 1622, King
James I encouraged the growing of mulberry trees and the
breeding of silkworms. Many other products of colonial
husbandry, including hemp and flax, indigo, naval stores,
cotton, and sheep, received Parliamentary or local subsidy
at various times. Measures were also passed to expand or
contract the acreage of a particular commodity. Taken all in
all, however, such regulations had comparatively little direct
effect on the typical husbandman of the period.
“Toward the end of the eighteenth century the famous
French gourmand, Jean Anthelme Brillat-Savarin spent
some time in the United States. In his Physiology of Taste
(Meditation VI, No. 38) he described an excellent meal he
had had with a Connecticut farmer in 1794. It consisted, said
Brillat-Savarin, of a superb piece of corned beef, a stewed
goose, a magnificent leg of mutton, vegetables of every
description, and huge mugs of cider at each end of the table.
After the meal the farmer addressed his guest as follows:
“’You behold in me, my dear sir, a happy man, if there
is one on earth; everything you see around you, and what
you have seen at my house, is produced on my farm. These
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stockings have been knitted by my daughters; my shoes and
my clothes come from my herds; they, with my garden and
my farmyard, supply me with plain and substantial food. The
greatest praise of our government is that in Connecticut there
are thousands of farmers quite as content as myself, and
whose doors, like mine, are never locked.
“’Taxes here scarcely amount to anything, and, as long
as they are paid, we can sleep calmly. Congress favours in
every possible way our rising industry; agents from every
quarter are always ready to rid us of all that we have to sell;
and I have ready-money in hand for a long time, having just
sold at twenty-four dollars the barrel of flour for which I
usually get eight.
“’All this is due to the liberty we have won by arms
and established in good laws. I am master of my own house,
and you will not be astonished to know that the sound of the
drum is never heard there, and that, unless on the 4th of July,
the glorious anniversary of our independence, we never see
either soldiers, or uniforms, or bayonets.
“A man so fortunate as to live thus would feel little
urgent need to call upon his government for aid. What
happened, then, to make such farmers lose their stark
individualism and their passionate self-sufficiency? Within
50 years after this farmer spoke, agriculture had subtly
changed. New post roads, canals, and railroads now greatly
facilitated commercial farming. Whereas agriculture had
been a way of life for the farmer of 1794, it increasingly
became an occupation for his successors.
“Naturally the subsistence farmer needed little
governmental help. He was his own secretary of agriculture.
As farming slowly became a competitive commercial
enterprise, things changed rapidly, and a tendency grew to
look to the State and Federal Governments for assistance in
meeting problems with which the commercial farmer could
no longer cope individually. This aid differed materially
from that extended by a mother country to her colonies”
(Continued). Address: Editor of Scientific Publications
[Office of Information], USDA.
3847. Harding, T. Swann. 1942. Some landmarks in the
history of the [U.S.] Department of Agriculture (Continued–
Document part II). Agricultural History Series (USDA) No.
2. 94 p. Jan. [16 ref]
• Summary: (Continued): “Even in colonial times, however,
Benjamin Franklin, when agent for Pennsylvania in Europe
in 1770, sent back seeds and plants to be distributed in
the American Colonies. When an independent nation was
established here, agriculture naturally assumed new and
different characteristics.
“Organization and Study Start Changes: One of the
first signs of the change in American agriculture was the
establishment of agricultural and scientific societies by the
so-called ‘gentlemen farmers.’ The Philadelphia Society
for the Promotion of Agriculture was founded in 1785, and

George Washington was elected an honorary member on
July 4 that year. Washington consistently manifested great
interest in agriculture and was often affectionately called
‘The Farmer of Mt. Vernon’ in the earlier years of the
Nation’s history. In 1785 also the Society for the Promotion
of Agriculture was incorporated in South Carolina. Six years
later the New York Society for the Promotion of Agriculture,
Arts, and Manufactures was organized, giving equal status to
each of the three, and on March 7, 1792 the Massachusetts
Society for the Promotion of Agriculture was formed. Other
agricultural societies appeared rapidly thereafter in every
part of the country.
“In 1790 the settled area of the country extended
westward an average of about 255 miles, and 90 percent of
all persons gainfully employed were engaged in agriculture.
At this time many industrial functions later taken over by
factories formed a regular part of the farm economy. In 1793,
Eli Whitney invented the cotton gin, and Thomas Jefferson
was experimenting with moldboard plows.
“Meanwhile in Great Britain Sir John Sinclair (17541835), the great Scottish writer, financier, and agriculturalist
was active. He was not a mere theorist but did much practical
work of value as well. In 1793 he was instrumental in
forming the British Board of Agriculture and became its first
president. George Washington corresponded regularly with
Sir John and, in a letter written in 1794, expressed the hope
that a similar national agricultural society would be formed
in the United States, as Sir John had suggested.
“But Washington, who was an honorary member of the
British Board, went on: ‘It will be sometime I fear, before
an Agricultural Society with Congressional aids will be
established in this country;–we must walk as other countries
have done before we can run. Smaller Societies must prepare
the way for greater, but with the light before us, I hope we
shall not be so slow in maturation as older nations have
been.’ Nevertheless, Washington determined to bring the
matter to public attention in the United States, and we find
the following statement in his last message to Congress,
December 7, 1796:
“’It will not be doubted that with reference either to
individual or national welfare agriculture is of primary
importance. In proportion as nations advance in population
and other circumstances of maturity this truth becomes
more apparent, and renders the cultivation of the soil more
and more an object of public patronage. Institutions for
promoting it grow up, supported by the public purse; and
to what object can it be dedicated with greater propriety?
Among the means which have been employed to this end
none have been attended with greater success than the
establishment of boards (composed of proper characters)
charged with collecting and diffusing information, and
enabled by premiums and small pecuniary aids to encourage
and assist a spirit of discovery and improvement. This
species of establishment contributes doubly to the increase
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of improvement by stimulating to enterprise and experiment,
and by drawing to a common center the results everywhere
of individual skill and observation, and spreading them
thence over the whole nation.’
“The suggestions made by Washington were favorably
received by his Secretary of State and public men generally.
The Senate officially responded: ‘The necessity of
accelerating the establishment of certain useful manufactures
by the intervention of legislative aid and protection and the
encouragement due to agriculture by the creation of boards
(composed of intelligent individuals) to patronize this
primary pursuit of society are subjects which will readily
engage our most serious attention.’
“So a committee of the House of Representatives
recommended on January 11, 1797, that an agricultural board
or society be created, that high Government officials be
members ex officio, and that it meet annually. The measure
never came to a vote. In any case, the Nation generally
prospered in the long period of peace following the War
of 1812, and its population increased and rapidly extended
westward. Means of transportation and communication
improved, Fulton demonstrating the practicability of his
steamboat in 1807.
“In 1819 the Secretary of the Treasury directed
consuls to collect seeds, plants, and agricultural inventions
for introduction into this country, although there was no
appropriation for the purpose. William Eaton, consul at
Tunis during Washington’s administration, had sent several
Barbary sheep to Timothy Pickering, Secretary of State, for
introduction here. The Secretary presented a pair of these
sheep to the Philadelphia Agricultural Society whence the
breed spread. In 1810, William Jarvis, consul at Lisbon, took
advantage of the Napoleonic wars to secure thousands of
Merino sheep for this country. During the administration of
John Quincy Adams as President directions were given to
all United States consuls to forward rare plants and seeds to
Washington for distribution. As a result the Botanical Garden
was established in the Capital.
“The agricultural societies were a chief means by which
improvements were brought to the notice of farmers. In 1852
there were 300 active agricultural organizations, and by
1860 they numbered over a thousand. Closely related to the
spread of these societies was the rise of agricultural fairs and
journals.
“In 1804, Dr. Thornton, described as ‘the first
commissioner of patents resident in Washington–a city in the
woods,’ suggested that an agricultural fair be held. This was
duly held April 26, 1805 on ‘the mall at the south side of the
Tiber, extending from the bridge at the Centre Market to the
Potomac.’ Awards were given for exceptional entries, and the
fair was declared a great success.
“Two years later Elkanah Watson exhibited Merino
sheep in Pittsfield, Massachusetts. In 1810, the Columbian
Agricultural Society for the Promotion of Rural and

Domestic Economy held an agricultural exhibition in
Washington. Prizes of $100, $80, and $60 were awarded
for ‘two-toothed ram lambs’ and other entries. President
Madison attended in his ‘inauguration suit, the coat made
from the merino wool of Colonel Humphreys’ flock, and
the waistcoat and small-clothes made from the wool of the
Livingston flock at Clermont.’
“Elkanah Watson held his first real agricultural fair in
Pittsfield on October 10, 1810, with 26 farmers participating.
He then organized the Berkshire Agricultural Society
to hold annual fairs, and thereafter fairs rapidly became
institutionalized.
“An Agricultural Press Appears: The Agricultural
Museum, believed to be the first farm journal in the country,
was published in Georgetown, D.C., from 1810 to 1812 as
the organ of the Columbian Society. Far more significant in
its influence, however, was the American Farmer established
at Baltimore in 1819 by John Skinner. Farm journals
multiplied thereafter, appearing in every State, and all urged
farmers to take up new and better methods of husbandry”
(Continued). Address: Editor of Scientific Publications
[Office of Information], USDA.
3848. Harding, T. Swann. 1942. Some landmarks in the
history of the [U.S.] Department of Agriculture (Continued–
Document part III). Agricultural History Series (USDA) No.
2. 94 p. Jan. [16 ref]
• Summary: (Continued): “Congressional Committees
on Agriculture Created: Congress also became aware
of agriculture in this period, the House establishing a
Committee on Agriculture in 1820 and the Senate one
in 1825. In addition Congress in 1828 authorized the
publication of a manual, prepared by Richard Rush,
Secretary of the Treasury, and containing the best available
information on the growth and manufacture of silk. In 1828
Count Von Hazzi’s A Treatise on the Rearing of Silk-Worms
was printed as a Congressional document. Several other
official reports on the silk industry were published around
this time, there being a fixed idea that silk culture could be
established in this country.
“This also was the period of manual-labor schools
based on the educational system of Fellenberg, in Hofwyl,
Switzerland. Students sought to make the schools financially
self-sufficient by working in workshops and on farms.
Popular and agricultural education thus became an important
rural issue, and agricultural spokesmen began to demand
formal recognition by the Government.
“Our early farmers had about the same equipment
possessed by Abraham and Lot when they moved into Ur of
the Chaldees–the wheel, the lever, and cutting tools–fortified
by a few things that Abraham did not have such as powder,
firearms, and books. They worked along with their woodtoothed harrows, iron-pointed wooden plows, hoes, spades,
sickles, flails, and little else. They felt that they needed
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neither elaborate tools nor scientific aid, contemptuously
termed ‘book farming,’ and the more daring of them moved
continuously on to the rich lands of the ever-progressing
frontier when their old lands wore out.
“Gradually, however, those who remained settled at
the eastern rim of the country began to think in different
terms. They began to feel the need for governmental aid.
Meanwhile Congress had already sought to subsidize silk
growing and had financed some work on sugarcane. The
Patent Office was increasing its distribution of plants and
seeds of foreign origin, at first without legislative warrant.
“Technology Speeds Up: The development of the reaper,
the steel plow, the threshing machine, and other implements
around this time eventually produced great changes in
agricultural technology and in the general economic and
social organization as well. For example, the Colt revolver,
patented in 1836, was an important factor in clearing the
Great Plains of hostile Indians and making possible the more
rapid settlement of the region. To produce farm implements
specialized factories requiring considerable capital were
now necessary. The farmer’s investment in these machines
made it essential for him to seek more funds, and thus his
dependence on the commercial market increased.
“Snapshots of Agriculture in 1839: Let us now briefly
survey the condition of agriculture in 1839 when Congress
authorized its first appropriation for agricultural purposes. In
that year the District of Columbia produced more rye than
‘Wiskonsin,’ more hay than Mississippi, more tobacco than
South Carolina and “Wiskonsin’ combined, and the value
of its orchard and market-garden produce was three times
that of Florida. In 1839 one-third of the national income
was from agriculture as against one-eighth in recent years,
and whereas four-fifths of our gainfully employed workers
were then in agriculture, today almost that proportion is in
nonagricultural pursuits.
“Just Beginning in the West: There was practically no
agriculture west of the Mississippi, except in Louisiana and
Missouri. Michigan and Arkansas had but recently become
States. Iowa, Wisconsin, and Florida were still Territories,
Texas was an independent republic, and Captain John Sutter
under a Mexican land grant was beginning to set up his little
empire and to develop agriculture along the Sacramento
River.
“Nevertheless farmers were pouring into the Middle
West from the East as well as from Europe, settling in
wooded regions because the forests afforded fuel, game,
building materials, and protection from tornadoes, and along
rivers because they afforded transportation. The farming was
largely of a pioneer type, that is land was cheap and plentiful,
labor and capital were scarce. Soon, though, considerable
quantities of wheat and flour, and some corn, lard, butter,
cheese, and wool were being shipped to the East along the
Erie Canal. Cheap western land thus began to compete with
eastern agriculture.

“Outgrowing Self-Sufficiency: New Orleans had already
become a great agricultural trans-shipping market. New
England was trying to adjust to a new form of specialized
yet diversified agriculture set up to supply nearby urban
markets. It could no longer hold to the one-crop system–
hogs, hops, wool, broomcorn, or beef–but began to market
milk and produce fruit and vegetables. The transition from
a self-sufficient to commercial agriculture was slow and
painful. Some New England States even tried to repeal
economic laws and arrest progress by paying bounties for
the production of the old crops raised in competition with
cheaper products from the West.
“The making of textiles had already been largely
transferred from the homes to the factories, and some repined
that farm wives would now have nothing to do but luxuriate
in laziness. The decline of household industry was beginning
to have its effects on the ideals of self-sufficiency and on the
farm family as a social and economic unit.
“The South Had Its Problems: A century ago the
South produced almost all the cotton, rice, sugar, and
sweetpotatoes, and most of the tobacco, hemp, and corn.
Cotton, rice, and tobacco were usually grown by the onecrop system, cotton growing having undergone tremendous
expansion during the speculative 1830’s, before the deep
depression current in 1839 was under way.
Farmers in Maryland, Virginia, and North Carolina were
already faced with soil exhaustion and erosion, low prices
for farm products, high prices for slaves and equipment,
and a sharp deflation in land values. Mass migration to the
West was under way, suggesting the similar migration of
impoverished agricultural workers in recent years, only the
farmers of a century ago had rich new lands to settle upon at
their journey’s end.
“When the land eroded the farmer simply left and went
elsewhere. Scientific, aristocratic farmers in colonial days
made efforts to stop gullies and remedy soil depletion, but
this was regarded as a job for farmers to attack individually.
The broad social aspects of soil conservation as a national
public service and the consciousness of our interest as a
people in the preservation of the public domain awaited the
future.
“Depression Came: The depression of 1837-42 was
the most extended period of severe misfortune the Nation
underwent before the Civil War. In 1839 alone 759 banks
closed their doors, interest rates rose sometimes as high as
30 percent, and speculative manias abounded. Mulberry trees
and silkworm production, broomcorn, the Chinese tree corn,
Rohan potatoes, Merino sheep, Shorthorn cattle, Berkshire
hogs, even camels and ostriches it was thought would
magically solve all agricultural problems.
“From Canals to Railroads: The year 1839 also marked
the end of the canal era and the beginning of the railroadconstruction period. Already a network of post roads
connected the principal cities. Better means of transportation
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coupled with the refrigeration methods later to be developed
greatly expanded the market for agricultural products.
“Technology Begins Its March: John Deere of Illinois,
who produced his first steel plow from a saw blade in 1837,
touched off the revolution in which machinery took the
place of manpower in agriculture. Already in 1831 William
Manning had patented his mowing machine, and Obed
Hussey and Cyrus McCormick made the reaper practicable
between 1833 and 1844. The stationary thresher and fanning
mill, introduced in the thirties, reduced the time required
for threshing, winnowing, gathering, and sacking an acre of
wheat from 26 hours in 1839 to 4 hours in 1840. About 50
to 60 man-hours of labor had been required to produce 20
bushels of wheat with a walking plow, a bundle of brush for
a harrow, hand broadcasting of seed, harvesting by sickle,
and threshing by flail.
“Hence the factors greatly influencing agriculture
in 1839 were, in brief: An acute and general depression;
improvements in means of transportation and
communication; a mass migration of farmers to the West;
and advances in agricultural science and technology.*
“In 1840 there appeared that tremendously important
and influential work on Chemistry in its Application to
Agriculture and Physiology by Justus von Liebig. That
opened the eyes of the scientific, aristocratic farmer to what
chemistry could do for agriculture.”
Footnote: *For further details, see the article by Arthur
G. Peterson, “Agriculture in the United States, 1839 and
1939,” Journal of Farm Economics 22:98-110 (February
1940).
Note: We stop on page 9 of 97. In 1839, Congress
established the Agricultural Division within the Patent
Office and allotted $1,000 for “the collection of agricultural
statistics and other agricultural purposes.” More than 20
years would pass before Abraham Lincoln established the
U.S. Department of Agriculture on 15 May 1862. Address:
Editor of Scientific Publications [Office of Information],
USDA.
3849. McComas, Earl W.; Hazen, M.W.; Comfort, J.E. 1942.
Soybean and Korean lespedeza hays compared with alfalfa
for wintering beef calves. USDA Circular No. 629. 7 p. Jan.
• Summary: Contents: Introduction. Experimental procedure:
cattle used and methods of feeding and handling, feeds used.
Weather conditions during the experiments. Experimental
results: experiment 1 (1934-35), experiment 2 (1935-36).
Summary and conclusions.
“In recent years a decreased acreage of grain crops
on farms in the Middle West, followed by a proportionate
increase in the amount of land devoted to forage crops,
particularly legumes, has tended to heighten the demand for
knowledge about the value of the latter in livestock feeding.
“Soybeans have been definitely established in the crop
rotation on many farms, and Korean lespedeza, although a

legume relatively new to the Corn Belt area, gives promise of
becoming a crop of considerable importance. In view of this
trend, it was deemed advisable to determine experimentally
how these crops, harvested as hay, compare with alfalfa for
wintering beef calves. Accordingly, such experiments were
conducted cooperatively at Sni-A-Bar Farms, Grain Valley,
Missouri, by the United States Department of Agriculture
and the University of Missouri. In these experiments beef
calves, immediately after being weaned in the fall, were fed
the three hays in addition to a limited quantity of concentrate
mixture and silage. The results are reported in this circular.”
Address: Bureau of Animal Industry; Univ. of Missouri.
3850. Revue Internationale du Soja. 1942. Le soya à travers
le monde [The soybean around the world]. 2(8):34-37. Jan.
[2 footnotes. Fre]
• Summary: Contents: The cultivation of soybeans in the
Balkans, in Romania, Bessarabia and Bukovina, Bulgaria,
former Yugoslavia. World production of soybeans (based on
USDA Oils and Fats Situation); including USA, Manchuria,
Germany and the Balkans.
It is well known that Europe’s supply of fats is one of
the greatest obstacles to the agricultural policy that aims to
provide us with total food independence.
Soybean (soya) cultivation is therefore being developed
a great deal because this seed, which contains 18% fat and
35% albumin [protein], is no doubt the most valuable of all
of the plants from which we can extract these substances.
It grows in soil that is suitable for all crops. However,
since this seed needs arable land that is used for other
purposes, the Reich encouraged the Balkan states–with
their climate that is particularly well suited for soybeans–
to cultivate this plant, and to exchange their harvests for
German industrial products.
Romania was the country to embrace this charge to the
fullest; after the first tests proved successful, a Company for
the purchase and distribution of seeds and the regulation of
the sale of harvests was founded in Bucharest.
To encourage Romanian farmers to develop the crop,
the farmers were guaranteed a price of approximately 1,500
reichsmarks per wagon (RM. par wagon). The amount of
area cultivated and the yield per hectare increased rapidly.
While in 1935, 18,000 farmers harvested 11,000 tons over
21,500 hectares, or approximately 500 kg per hectare, in
1938, 35,000 farmers produced 52,500 tons from 57,400
hectares, around 910 kg per hectare.
The fact that the yield per hectare doubled in the space
of four years, through the judicious selection of land for
growing, was already remarkable. However, experiments
conducted in Germany showed that it was possible to do
even better.
By using fertilizer made up of 4 quintals [1 quintal
= 100 kg] of Thomas phosphate and 2 quintals of 40%
potash, without the addition of nitrogen, which would slow
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maturation, it is possible to produce 12 to 16 quintals per
hectare instead of the 5 to 9 quintals per hectare that are
currently harvested in Romania. The rich Romanian soil
should be able to produce similar results; if they have not yet
achieved these results, it is likely because the technique for
this crop is only acquired after a certain number of harvests,
and experiences from one area do not necessarily apply to
others. However, the yield from 1928 provided the farmers
with 1,000 Romanian lei (lei is a unit of currency) more per
ton (based on the guaranteed price) than for wheat sales.
We can therefore understand why the number of
soybean growers doubled in four years in Romania, while
the amount of cultivated area nearly tripled. In 1937, 74,000
farmers planted 85,000 hectares. The next year’s decline was
due to the fact that land was not selected as carefully as it
should have been. But this experience benefited the relevant
administrative bodies, and it can be assumed that yields have
been increasing again since then, particularly since soybean
seeds (graine de soya) fertilize the ground, and unlike many
other plants, soybeans do not deplete the ground where they
grow. This is why it is often beneficial to grow them with the
aim of preparing the soil for other types of crops.
The recovery of Bessarabia [in today’s Moldova
and Ukraine]–land of cereal production–by German and
Romanian troops returned one of Europe’s greatest bread
baskets to the hands of the European continental block.
Bessarabia (particularly the provinces between the Prut,
Danube and Dniester rivers) and Northern Bukovina [divided
between today’s Romania and Ukraine] possess extremely
valuable agricultural resources. The handover of these lands
to the U.S.S.R. caused Romania to lose 5,040,000 hectares
of its land, including 4 million hectares of arable land, which
produced primarily wheat, barley, rye and corn.
Over the past several years, industrial crops–particularly
soybeans–were grown in Bessarabia.
With the help of the Germans, soybean cultivation has
grown so significantly that in 1938, of the 548,000 quintals
of soybeans harvested in Romania, 458,000 quintals came
from this region.
Bulgaria also began growing soybeans. Beginning in
1936, soybean plants occupied 49,000 hectares and produced
a harvest of 53,000 quintals, even though the plant had been
almost completely unknown to farmers the previous year.
Considering Germany’s experiments, this result–representing
an average yield of 11 quintals per hectare–seems like it
could still be improved. As with the Romanian harvests, the
Bulgarian harvest of 1936 was almost entirely shipped to
the Reich [Germany]. From 1935 to 1938, through soybean
cultivation, Bulgaria received additional imports of industrial
products from Germany reaching a total value of 25 million
reichsmarks; 60% of this merchandise came from the
chemical industry (mainly from “I.G. Farbenindustrie”), 10%
from the steel industry, 5% from the automobile industry,
3% was spun yarn, 2.5% bicycles and the rest were various

industrial products.
The former Yugoslavia also began growing soybeans
several years ago. A company named “Uljarica” was founded
in 1935 in order to develop and organize the growth of this
crop. The harvests, which amounted to 484 tons in 1936,
reached 5,600 tons in 1938, over an area of 6,000 hectares.
They were exported almost exclusively to Germany. The
results from this country show that the yield per hectare of
Yugoslavian crops could also be improved.
1 kilogram of soybean seeds = 58 eggs (1)
The efforts of agricultural science to ensure the German
people’s food supply focus on one point in particular:
Producing albuminoid [protein-containing] animal feed
through growing albumin-rich fodder plants (for example,
sweet lupins), and identifying and growing albumin-rich
plant species that could be substituted for animal albumin
in the human diet. However, 1 kg of soybean seeds equals
3.2 kg of boneless meat or 58 eggs, or 6.2 kg of cow’s milk.
These figures serve as proof that science will soon be able to
provide extremely valuable plant-based albumins for human
consumption.
Note: Translated by Elise Kruidenier, Seattle,
Washington.
3851. Soybean Digest. 1942. Soybean oil rubber promised
(Editorial). Jan. p. 1, 13.
• Summary: “Good news to the soybean industry was
the January 2 action of the Office of Price Administration
placing the fats and oils ceiling at the October 1 level,
instead of at the November 26 level, as was originally
announced in the order of December 12.
“The OPA, and its director, Mr. Leon Henderson, are
to be commended for their determination to be fair, as
evidenced by this change of rulings. For, as we pointed out
in our December issue, soybean oil prices were badly out of
line on the original date selected as the price determinate.”
“Year by year, fats and oils are becoming more
important to our industries and to our very lives. During the
First World War we used approximately 6 billion pounds of
fats and oils each year. Our ‘disappearance’ of fats and oils
during 1941 was Eleven Billion Pounds.
In the period January to September, 1941, we had
an oil ad fat disappearance of 7½ billion pounds. Of
this about 3.6 billion pounds [48%] was vegetable oils.
Soybean oil disappearance for the 9-month period was
425,000,000 pounds, or nearly one-eighth of the vegetable
oil disappearance.
“On the other hand, soybean oil Production of
409,000,000 pounds from January to September was nearly
One-Sixth of the vegetable oil production in the United
States.
“The difference was caused by the excess of imports
over exports.” “More than half of our vegetable oil imports–
mostly tung, perilla, palm, and coconut oil–come from the
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Pacific area.”
This editorial ends (p. 13) with four quotations about
food and the war by Claude R. Wickard (Secretary of
Agriculture).
3852. Weiss, Martin G.; Wilsie, C.P.; Lowe, Belle;
Nelson, P.M. 1942. Vegetable soybeans. Iowa Agricultural
Experiment Station, Bulletin No. P39. p. 381-95. Jan. New
Series. [1 ref]
• Summary: “The vegetable soybean is a new crop for the
Iowa farm garden and the Iowa canner. It has been found
distinctly superior to the field soybean as a whole-bean
food for human consumption. Used as a green vegetable,
when harvested in the green-bean stage, or baked as mature
dry beans, the high nutritive value of the soybean makes it
especially valuable in the human diet.
“Eighty-nine vegetable varieties and four field varieties
of soybeans were tested for desirability as a human food. The
varieties were judged on the basis of agronomic performance
and desirability as a human food when in the green-bean
stage. Three vegetable varieties of different maturities were
selected as most desirable under Iowa conditions: Sac, a very
early variety; Kanro, a mid-season variety; and Jogun, a late
variety. When planted at the same time these three varieties
provide a succession of green vegetable beans throughout the
late summer.
“All vegetable varieties tested had a tendency to shatter
more severely when mature than the field varieties now in
commercial production. This characteristic necessitates the
harvesting of vegetable soybeans immediately upon maturity.
“Seed yield of Kanro and Jogun was approximately
80 percent that of commercially-grown field varieties. Sac,
because of its earliness, yielded much less under Iowa
conditions.
“Seed size of vegetable varieties was generally
considerably greater than that of field varieties now grown in
Iowa. The proper green vegetable state was found to extend
from the time the pods were approximately two-thirds filled
until they attended maximum size, but before they began to
turn yellow.
“Parboiling of the pods for 5 minutes greatly facilitated
shelling of the green beans.
“Canned green vegetable soybeans proved to be a
palatable and desirable food. The addition of sugar in
canning improved their palatability.”
Table 1, titled “Summary of agronomic data and
palatability scores of soybean varieties tested for suitability
as human food at Ames, Iowa, 1935-1939” (p. 394-95) lists
all 89 varieties. The following varieties had names: Agate
(81037), Bansei, Chusei, Eatum [Etum] (86100), Fuji, Giant
Green, Hakote, Hiro, Hokkaido, Illington, Imperial, Jogun,
Kanro, Kanum, Kura, Osaya, Sac, Sato, Shiro, Sousei, Suru,
Tastee, Toku, Willomi, Wolverine. Probably not vegetable
types: Dunfield, Illini (2514 seeds/lb), Manchu, Mukden

(2431 seeds/lb). For each variety is given: Date green beans
picked, date mature, height in inches, lodging (0 = perfect, 5
= badly lodged), seed quality (0 = poor, 5 = excellent), seed
mottling (0 = none, 5 = much mottling), No. of beans per
pound (seed weight), mature seed yield (bu/acre), palatability
score (0 = very poor, 10 = excellent). Address: 1. Asst.
Geneticist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, USDA, Ames, Iowa.
3853. Johnson, H.W.; Lefebvre, C.L. 1942. Downy mildew
on soybean seeds. Plant Disease Reporter (USDA) 26(2):4950. Feb. 1.
• Summary: “Seeds of the 1941 crop of Mammoth
Yellow soybeans were received recently with a request for
information as to the cause of their milky appearance and
cracked skins. Examination revealed that the whitish crust
on the wrinkled and cracked seed coats was a solid mass of
downy mildew oospores. In unstained mounts the oospores
were globose, almost hyaline, ranged from 23 to 32 microns
in diameter and had a smooth wall approximately 3 microns
thick. In mounts stained with cotton blue in lacto-phenol,
the epispore was in some cases irregularly reticulate. When
the reticulations of the epispore were included, the oospores
were 3 to 9 microns larger than the measurements given
above. No conidiophores or conidia were found in mounts
from the seeds. It would appear from the oospore characters
that the downy mildew on the seeds is Peronospora
manshurica (Naoumoff) Sydow. Previous reports of soybean
downy mildew in this country have considered it to be
strictly a foliage disease, although there are reports that the
disease is seed-borne. It appears from this material, however,
that downy mildew may be of economic importance on some
varieties and in some years at least, because of injury to the
soybean seed crop.
Typewritten. Issued by The Plant Disease Survey, Div.
of Mycology and Disease Survey, U.S. Bureau of Plant
Industry, Soils, and Agricultural Engineering. Address: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Washington, DC.
3854. Bickford, W.G.; Krauczunas, P.; Wheeler, D.H. 1942.
The reaction of nonconjugated unsaturated fatty acid esters
with maleic anhydride. Oil and Soap 19(2):23-27. Feb. [14
ref]
• Summary: “Introduction: The reaction of maleic anhydride
with conjugated unsaturated fatty acids and their derivatives
is so well known that a discussion of this application of the
Diels-Alder reaction is unnecessary.” Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3855. Cartter, Jackson L.; Williams, L.F.; Probst, A.H.;
Weber, C.R. comps. 1942. Results of the Cooperative
Uniform Soybean Nurseries–1941. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 62.
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Feb. 44 p. Not for publication.
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Bureau of Plant
Industry, cooperating with Bureau of Agricultural Chemistry
and Engineering, and the State Agricultural Experiment
Stations of the North Central Region.”
Contents: Introduction. Cooperation. Location of
nurseries. Map of region. Methods. Uniform Test, Group II.
Uniform Test, Group III. Uniform Test, Group IV.
The Introduction states: “One of the purposes of the
U.S. Regional Industrial Products Laboratory was to develop
improved varieties and strains of soybeans for industrial
utilization. To provide a more rapid and accurate method of
evaluating new strains developed through the cooperative
breeding work, two uniform soybean variety and strain
tests were established in the spring of 1939. One of these,
now designated the Uniform Test Group II, was made up of
varieties and selections of suitable maturity for the northern
part of the soybean region and was planted that season at
nine locations extending from Ohio to Iowa. The late nursery
(Group IV) composed of strains having a maturity later than
Illini and Dunfield was planted at 11 locations in southern
Indiana, Illinois, and Missouri. The work was continued
during 1940 and 1941 with the addition of the uniform
midseason nursery (Group III) designed to test selections
intermediate in maturity between the first two tests.”
Note from Dr. R.L. Bernard, University of Illinois.
1999. July 15. This may be the first use in print of the word
‘Group’–meant for test purposes but clearly based solely on
maturity. Thus it represents an early step in the evolution of
the concept of what was later called a ‘maturity group.’
Note 2: This is also the earliest document seen (Dec.
2016) that contains the terms “Uniform Test” or “Uniform
Test Group.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3856. Irwin, M. Richard; Kempster, H.L. 1942. The value
of soybean oil meal in broiler rations. Missouri Agricultural
Experiment Station, Bulletin No. 441. 16 p. Feb.
• Summary: The writers compared a broiler ration
containing 5% dried milk and 10% meat scraps as the protein
supplements with a similar ration containing 25% soybean
meal as the only protein supplement. The growth was a little
better on the all vegetable protein ration but the efficiency of
feed utilization and the quality of the broilers were not quite
as good. They concluded that satisfactory growth could be
obtained with as little as 2% meat scraps as the only source
of animal protein in a ration containing 25% soybean oil
meal. The ration also contained 10% alfalfa leaf meal.
“Feed costs alone account for more than half of the
cost of producing poultry meat and protein supplements are
the most costly ingredients used in rations. Therefore, is
desirable to formulate rations using more economical sources
of protein than are commonly used in poultry rations, so

as to substantially lower feed costs, improve growth and
development, and favorably affect other economic factors.”
“Within limits, more rapid growth is obtained by feeding
rations having a higher protein content.” Address: Columbia,
Missouri.
3857. Lardner, Fred. 1942. Washington beat. Soybean Digest.
Feb. p. 4, 6, 12.
• Summary: At the top of the article: “Editor’s note: The
opinion’s which follow are the writer’s own, and not
necessarily those of this publication.”
“Mr. Wickard [Secretary of Agriculture] predicts a
shortage of fats and oils by the end of 1942. Some of his
economists don’t agree with him.”
Note: This is the earliest column seen in Soybean Digest
describing political activities is Washington, DC, that affect
soybeans. Address: Washington Correspondent for The
Soybean Digest.
3858. Soybean Digest. 1942. New soybean goals named.
Feb. p. 6.
• Summary: The latest U.S.D.A. farm acreage goals for 1942
“oilbearing crops” are: Soybeans 9 million acres, flaxseed
4.5 million acres, peanuts 5 million acres.
“Measures have been taken to encourage the raising
of oilbearing crops. Purchases of soybeans have been
guaranteed at $1.60 per bushel, farm basis, for designated
varieties of U.S. No. 2 yellow, with location and grade
differentials. This is 55 cents per bushel over the loan rate
(Soybean Digest, Nov. 1941), but several cents below farm
prices currently prevailing.”
3859. Soybean Digest. 1942. Soybean seed testing necessary
(Editorial). Feb. p. 1, 5.
• Summary: “... there is no question that [soybean seed]
germination is below normal.”
“The USDA has underwritten the seed market by
promising to purchase all lots of unmixed varieties of
soybeans remaining on hand May 31 at a price of $2.00
per bushel, provided the germination is 85 per cent or
better. This will be handled through the Commodity Credit
Corporation. The Secretary of Agriculture has requested that
soybeans suitable for planting be withheld from crushing
until farmers have had sufficient time to make the necessary
purchases for spring seeding.”
Page 5: Concerning exports of soybeans and products,
we have pretty good statistics “in the reports of purchases by
the Surplus Marketing Administration [SMA], from March
15, 1941, when ‘stepped up’ purchases were inaugurated
until December 31, 1941.
“During that period 31,905,100 pounds of soybeans,
cumulatively evaluated at $830,479, F.O.B. point of
purchase, were secured by SMA. Soy flour purchases
for the same period totaled 20,230,000 pounds, valued at
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$1,613,180.”

agronomic phases.

3860. Sweeney, O.R.; Arnold, L.K. 1942. Plastics from
agricultural materials. Iowa Engineering Experiment Station,
Bulletin No. 154. 52 p. Feb. [21 ref]
• Summary: Contents: Introduction. Soybean meal
plastics: Soybean meal-furfural plastics, soybean mealphenol-aldehyde plastics (effect of varying proportions of
ingredients, effect of hexamethylenetetramine, effect of time
and temperature, factors affecting water absorption, effect
of fillers), soybean meal-furfural-urea plastics (conclusions),
plastics from corncobs and phenol or cresol, plastics from
hydrolyzed agricultural wastes, industrial possibilities of the
plastics studied. Address: 1. Prof. of Chemical Engineering;
2. Assoc. Prof. of Chemical Engineering. Both: Iowa
Engineering Experiment Station, Iowa State College A&M,
Ames, Iowa.

3863. Peoria Star (Illinois). 1942. Combining soy bean
laboratories’ work is held unfeasible. March 4.
• Summary: According to James T. Jardine, it would not
be feasible to combine the regional soy bean laboratories at
Urbana and Peoria.

3861. Morse, William J.; Baker, John. 1942. Soybean
production. Radio broadcast. NBC. National Farm and Home
Hour. March 2. 5 p. transcript.
• Summary: “Baker: Soybeans are one of those oil crops
vital to our war effort. Since the war in the Pacific has
virtually cut off our normal source of fats and oils in the Far
East, farmers of the United States are being asked to raise
more soybeans this year, than they’ve ever raised. The farm
production goal is set at 9 million acres for 1942–more than
half again as many soybeans as were planted last year. And
last year broke all records for soybean production. We’ve
asked William J. Morse from the Bureau of Plant Industry
to join our Farm and Home Hour gathering today so we
might talk over some of the things involved in raising all
these soybeans. Just how are we going to get this increased
production, Mr. Morse?
“Morse: Well–the main thing is plant more soybeans.
“Baker: I suppose many farmers will plant soybeans for
the first time this year.
“Undoubtedly. And I think many farmers will want to
know what’s involved in raising soybeans.”
The rest of the discussion concerns the basics of
soybean cultivation. Address: 1. Agronomist, Bureau of Plant
Industry; 2. Office of Information. Both: USDA.
3862. Associated Press (AP). 1942. House told merger of
Peoria, Urbana labs not feasible. Journal-Transcript (Peoria,
Illinois). March 3.
• Summary: Combining the regional soybean industrialproducts laboratories at Urbana and Peoria, Illinois, would
not be feasible, according to a USDA official (James T.
Jardine, PhD, chief of the Office of Experiment Stations)
testifying to the House appropriations committee, which is
considering the USDA appropriation bill for fiscal 1943.
Jardine said that the chemical phases of the Urbana
laboratory work could be conducted at Peoria, but not the

3864. Lehman, Samuel G. 1942. Notes on plant diseases in
North Carolina in 1941. Plant Disease Reporter (USDA)
26(5):104-13. March 15. See p. 111.
• Summary: Records the prevalence of Phytomonas
(=Xanthomonas) phaseoli var. sojense, Cercospora daizu
(=C. sojina), and Peronospora sojae (=P. manshurica):
bacterial pustule, frog-eye, and downy mildew. Address:
North Carolina.
3865. Postley, Maurice G. 1942. Soy beans for the table.
New York Times. March 15. Section 10. p. 25.1. [5 ref]
• Summary: “The edible soy bean is easy to grow in any
vegetable garden, yields profusely and when served on the
table in green form is as appetizing in appearance as it is in
taste.” The author refers to five University of Illinois and
USDA bulletins that give details on growing edible soy
beans in a garden.
3866. Warden, Philip. 1942. Soy beans rise on seed buying
by government. Chicago Daily Tribune. March 17. p. 23.
• Summary: “Commodity Credit corporation purchases of
seed soy beans gave the bean futures market independent
strength yesterday” at the Chicago Board of Trade in Illinois.
“Processing plant operators in Decatur, Illinois, soy
bean capital of the United States, informed Chicago grain
men that the government agency was seeking to buy as much
as 100,000 bushels of high grade seed beans for eastern
shipment.” Such high oil yielding varieties were reported to
be selling for $2.50 to $3.00 a bushel.
Government buyers said they wanted only soy beans
with a low moisture content; tests at the University of Illinois
agricultural experiment station show that these have a higher
germination rate.
An interesting diagram, titled “Some of the principal soy
bean products,” shows whole soy beans falling into a hopper,
below which are many branching “pipelines” of products
made from the whole soy beans: (1) Soysauce, condiments,
other uses. (2) From the meal: Stock feed, fertilizer, glue,
plastics, other. (3) From the flour used industrially: Vegetable
casein, paper coating, adhesives, other. (4) From the flour
used as food: Bread, crackers, wafers, macaroni, ice cream,
sausage, infant & invalid foods, other. (5) From the crude
oil used industrially: Soaps, glycerine, paint, varnish, core
oil, linoleum, other. (6) From the crude oil used as food:
Lecithin, confectionary, medicinal. (7) From the refined
oil: salad oils, cooking oil, mayonaise [mayonnaise], lard
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compounds [vegetable shortening], other uses.
Note 1. This is the earliest published English-language
document seen (April 2012) that contains the word
“soysauce” (spelled as one word).
Note 2. This is the 2nd earliest document seen (Oct.
2006) which uses the term “soy bean capital” (of the United
States) in connection with Decatur, Illinois.
3867. Iowa State College Agricultural Extension Service
Pamphlet. 1942. Reducing labor in seedbed preparation for
corn and soybeans. No. 28. 6 p. March.
• Summary: A folded pamphlet. Contents: Introduction.
Can the corn and soybean seedbeds be prepared with less
labor, power and machinery without reducing yields? 1. How
important is it to prepare cornstalk ground before plowing
for corn and beans? 2. Will difficulty in cultivating the crop
result from plowing under whole cornstalks? 3. What is
the possibility of economizing by substituting a cheaper
operation for plowing? 4. How do the 14-inch and 16-inch
plows compare for turning over a heavy growth of cornstalks
or other heavy trash?
A photo on the front cover shows: “Mr. E.W. Allen, St.
Olaf, Iowa, combines the operations of seeding and covering,
thus reducing labor requirements,
“In many instances an operator of farm equipment can
greatly increase, even double the amount of work done in a
day or during a season by the combination of two or more
implements and the use of a correspondingly greater amount
of horse or tractor power.”
Page 1: “Just now the Iowa farmer faces the greatest task
he has ever faced. The job is to produce more and produce
it with less labor and a reduced supply of new equipment.
Increased production with a reduced amount of farm labor
can be gained only as the efficiency of use of labor, power
and machinery can be realized.” Address: Ames, Iowa.
3868. Smiley, William G.; Smith, Allan K. 1942. Electrode
polarization in dielectric constant measurements. J. of the
American Chemical Society 64(3):624-28. March. [20 ref]
• Summary: “Summary: 1. An apparatus is described for
conductance and capcitance measurements on conducting
solutions from 1 kc. to radio frequencies.” Address: U.S.
Regional Soybean Industrial Products Lab. [Urbana, Illinois].
3869. Soybean Digest. 1942. Let’s all help the U.S.A.!
March. p. 1.
• Summary: “The subscribers of this publication are men
who have for the most part a primary economic interest
in soybeans... A definite community of interest has been
established–so definite that today we speak of ‘The Soybean
Industry’ as distinct and separate from other industries.”
“Tremendous new acreages of soybeans are being
called for. The soybean industry feels that it can gather the
processing capacity to crush the 1942 crop... The soybeans

must be planted in May if the oil is to help the Nation in
January. If the quotas are to be met, farmers who already
grow soybeans must grow more. And farmers who don’t
grow soybeans must begin now.”
“If you are selling soybean seeds, it would be a good
idea to get in touch with the office of your state war board
(usually in the same office as the state AAA [Agricultural
Adjustment Administration]) and find out what varieties are
being accepted in your state for the Government’s minimum
offering of $1.60 per bushel on No. 2 soybean seeds.”
3870. Yoder, R.E. 1942. Soybeans: Facts and opinions
concerning the crop and its influence on the soil. Ohio
Agricultural Experiment Station, Depart of Agronomy
Mimeograph No. 79. 7 p. April 21. Presented at
Northwestern Ohio County Agents Conference.
• Summary: The soybean is a potent soil-degrading crop,
removing minerals and nitrogen, and leaving the land is a
loose, highly erodible condition. Address: Chief Agronomist,
Ohio Agric. Exp. Station, Wooster, Ohio.
3871. Oveson, M.M. 1942. Re: Trials with soybeans at the
Sherman Branch Experiment Station, Moro, Oregon. Letter
to Mr. E.R. Jackson, Extension Specialist in Farm Crops,
Oregon State College, Corvallis, Oregon, April 23. 2 p.
Typed, without signature (carbon copy).
• Summary: “In 1917, four varieties of soybeans were
planted on May 19. The yield from this planting was as
follows: Early Green 11.4, Ito San 10.5, Manchu 10.5, and
Black Eyebrow 7.8 bushels per acre.
“In 1918 12 varieties were planted on May 4th. These
12 included the four mentioned above and 8 new varieties.
Good stands were obtained but rabbits destroyed most of the
plants and the trial was discontinued.
“In 1941 thirty five varieties were seeded on May 6th
in 16 foot rows two feet apart. The yields from this seeding
varied from 1.4 to 9.6 bushels per acre. Many varieties were
late in maturing and would normally be caught by an early
frost.” F.P.I. 68488 harvested on Sept. 22 gave the highest
yield, 9.6 bu/acre.
A table shows all varieties planted in May 1941, plus
the date harvested and yield. The named varieties are: Illini,
Mandarin, Mukden, Hudson Manchu, Manchu 606, Manchu
831-1, Montreal Manchu, McRostie Mandarin, Manchuria,
Minsoy, Hahote [Hakote], Tastei [Tastee], Ontario, Sausei,
Seneca, O.A.C. 211, Habaro, Bansei, Richland, Cayuga,
Chief, and Giant Green. Thirteen varieties have only F.P.I.
numbers.
Note: This is the earliest English-language document
seen (Nov. 2004) that mentions the soybean variety Montreal
Manchu (or “Manchu (Montreal)”). Address: Superintendent,
Sherman Branch Experiment Station, Moro, Oregon.
3872. Kahn, Dorothea. 1942. Laboratories down on the farm.
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Christian Science Monitor. April 25. p. WM7.
• Summary: About the four regional laboratories, which
are under USDA’s Bureau of Agricultural Chemistry and
Engineering–with emphasis on the Northern Regional
Research Laboratory in Peoria, Illinois; here alcohol motor
fuel from farm crops is one of the research subjects. During
World War II, there has been a shortage of casein, since
much skim milk is taken by Lend-Lease. “As there may be
a shortage of casein for coating paper, for plywood, and for
paints, the laboratory experts are developing a substitute to
be made from corn.
The Northern Laboratory employs 190 people. “Dr.
O.E. May, formerly director of the U.S. Soybean Industrial
Products laboratory, is in charge of the Northern Laboratory.
The research work under his direction is divided into eight
main divisions,...”
Photos show: (1) Dr. O.E. May, director of the
laboratory, seated at his disk. (2) The front entrance to the
Northern Regional Research Laboratory. Address: USDA.
3873. Cutler, G.H.; Probst, A.H. 1942. Gibson and Patoka
soybeans. Indiana (Purdue) Agricultural Experiment Station,
Circular No. 270. 8 p. April.
• Summary: “Black-seeded soybeans have been grown
for many years almost to the total exclusion of the
yellow-seeded varieties in a large section of southern and
southwestern Indiana, for the market outlet was chiefly
for seed for soybean hay production. With an increasing
demand for soybean oil in recent years a new emphasis has
been given to the commercial production and use of yellowseeded varieties, the present commercial varieties of which
yield larger quantities of a superior quality of oil and an oil
meal with a more desirable color. Yellow-seeded varieties
now sell for 10 to 25 cents more per bushel than the blackseeded kinds.”
Gibson and Pakota are improved yellow-seeded
varieties. Gibson is a selection from a cross between
Dunfield and Midwest. Patoka is a pure line selection from
P.I. 70218-2.
3874. Dies, Edward J. 1942. Soybeans: Gold from the soil.
New York, NY: The Macmillan Co. 122 p. April. Index. 21
cm. Revised ed. March 1943. 122 p. Includes index, Illust.,
22 cm. [205 ref]
• Summary: A landmark popular book and a good
description of the pioneering period of soybean production
and processing in the United States.
Contents: 1. A certain man of science (William Morse
and Dr. C.V. Piper). 2. Vignette from antiquity (how the
soybean vine saved a caravan in China besieged by bandits).
3. Birth of an industry (U.S. soybean crushing). 4. The big
drive starts (A.E. Staley, Glidden, Central Soya, Buckeye
Cotton Oil Co., Drackett Co., ADM, Allied Mills, Ralston
Purina, Spencer Kellogg and Sons, Swift & Co., Shellabarger

Grain Products Co. Standard Soybean Mills, Iowa Milling
Co.). 5. Breeding new types (Burlison, Hackleman). 6.
Scientists commend product (oil and meal). 7. Lakes of oil.
8. In the field of industry (U.S. Regional Soybean Industrial
Products Laboratory, and Henry Ford). 9. Listening post
for soy (NRRL at Peoria). 10. Whims and price turmoil. 11.
Milk for the tots of China (Dr. Harry Miller). 12. Soys in the
home garden (“the vegetable soybean for table use,” “garden
varieties of soybeans,” “green soybeans,” “green vegetable
soys,” “vegetable type soybeans,” “edible varieties”). 12.
Americanizing soy foods (mainly about soy flour and
improving its taste for use during World War II). 14. Little
bean, what now? Appendix: Chronology of the soybean (27
entries). Bibliography. Dies was born in 1891.
Illustrations and diagrams show: (1) Principal centers
of U.S. soybean production (p. 19, map). “Almost 90 per
cent of all soybeans are harvested in Illinois, Iowa, Indiana,
and Ohio. If three other states are included as shown on the
map–Missouri, Michigan, and Virginia–the total is 97 per
cent. (2) Principal centers of U.S. soybean processing (p. 20,
map). Discs of different size show the various centers. Since
Illinois produces 52% of the harvested soybeans, central
Illinois is the center of soybean processing [crushing] in
the USA. “Total processing capacity in late 1942 exceeded
100 million bushels for the regularly established soybean
processing plants.” (3) Diagram of uses of the soybean (p.
68).
Chapter 2, “Vignette from antiquity” begins: “Even
when the Pyramids were being built, three hundred years
before the Tower of Babel, and twelve centuries before
Solomon fashioned his temple, the soybean was hoary with
age. The earliest writings on the subject go back to the period
of the Pyramids.
“But of the science of soybean growing you will find
no recorded beginnings in the musty tones [sic, tomes] of
oriental history. No book reveals the name of the inquisitive
oriental who in the misty long ago began sowing the seeds,
harvesting the beans, pounding them into a mash for cooking
and eating, and probably boring his friends no end with tales
of their merit. There is no record depicting this unsung hero’s
foresight in saving the seed of the magic plant against next
year’s hunger. Likely as not he was a crude dreamer who
fumbled his hunches and accomplished little in a lifetime of
wrestling with the problem of proper cultivation.
“Oriental literature of a later date contains much about
the plant but of its origin as a food product again there are
only legends.
“A choice vignette from antiquity on the initial use of
soybeans runs something in this fashion. Long, long ago,
far back in the dim past, a caravan pulled out of an eastern
China town. It consisted of a number of merchants and
their servants... The caravan was bound for a distant inland
settlement intent upon disposing of its valuable wares.” After
trading in the north, the caravan headed home, “now laden
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with gold, silver, and choice furs received in payment for the
merchandise. Suddenly at dusk on a day when the caravan
was still far from home it was surrounded by bandits who
had learned of the rich prize at hand. Merchants and servants
took quick refuge in a rocky defile easy of defense. Here
they were besieged day on day until their scanty provisions
ran low and starvation seemed inevitable. At length a
servant whispered to his master and pointed to a vinelike
plant bearing some sort of legume. No one could recall
having seen such a plant before but all were touched with
the pinch of hunger. So with grave doubts the men pounded
the beans into a thick flour, mixed it with water, and made
coarse cakes. Upon these cakes the caravan survived, and
with renewed strength fought off the foe until help arrived.
And, so the legend goes, from that day forth the miracle
bean became the staff of life in China.” Note 1. This story
of the caravan besieged by bandits in China is a longer and
embellished version of the tale first dreamed up and told by
H.W. Galley in Soybean Digest (Dec. 1940).
“True or false, the story has lived through the ages.
“For the first written record of the soybean one must
turn to ‘Materia Medica,’ written by Emperor Shen-nung in
2838 B.C. It describes many plants of China including that
of the soybean, but even the name is clouded with antiquity.
In the early Chinese history the name ‘Shi-yu’ [sic] and the
‘Ta-tou’ were applied to the soybean. These names probably
antedate the first authoritative records of the plant.”
Dies then discusses Engelbert Kaempfer, Linnaeus, and
Moench.
“Then in 1804 a Yankee Clipper ship in full sail glided
down the coast of China searching for ports for a return
cargo. Not sure of the length of the return journey, the
captain ordered several bags of soybeans tossed into the hold
as a reserve food supply. And thus did the first soybeans
enter America. Little was done about the soybeans then.
Note 2. This is the earliest document seen (June 2003)
that further embellishes the myth of the “clipper ship”
with phrases like “glided down the coast of China” or
“ordered several bags of soybeans tossed into the hold”–
all supposedly in connection with the introduction of
the soybean to the United States. This is also the earliest
document seen (Aug. 2000) that compares the age of the
soybean with that of the pyramids (in Egypt; the oldest and
largest was built for Khufu at Giza in the 26th century B.C.),
the Tower of Babel (in Babylon [today’s Iraq]), or Solomon’s
Temple (in today’s Israel), arguing that the soybean was
much older than all of them.
“James Mease of Pennsylvania first mentioned in
American literature shortly after this importation that the
soybean was adaptable to Pennsylvania and should be
cultivated” (p. 9).
In Chapter 3 (p. 14) Dies notes: “The first soybeans
processed in this country were imported from Manchuria in
1911 and sold to Herman Meyer who had a small crushing

plant in Seattle, later called the Pacific Oil Mills. From the
raw material he produced the two chief products–soybean
oil meal for livestock feed and soybean oil, selling the latter
locally for industrial use. The meal was advertised and sold
as ‘Proteina,’ a high-protein feed. The venture did not last
for any considerable period; a few years later Meyer passed
away.” Note 3. This is the earliest document seen (May
2010) that mentions Herman Meyer.
“Soybeans grown in this country were first processed by
the Elizabeth City Oil and Fertilizer Company at Elizabeth
City, North Carolina. W.T. Culpepper, now postmaster at
Elizabeth City, was manager of the new mill, started in 1912.
The first domestic soybeans were crushed for commercial
purposes there in the late fall of 1915. It was a small
operation.”
Note 4. This is the earliest document seen (May 2010)
that mentions W.T. Culpepper.
“At that time, most of the soybeans were grown in
North Carolina, and the Winterville Cotton Oil Company
at Winterville, North Carolina, purchased expellers for
processing purposes, and these operated on soybeans for a
limited period. Still another mill, operated by Havens Oil
Company at Washington, North Carolina, crushed thirty
thousand bushels of beans as an experiment in 1916”
“’My uncle, Jonathan Havens,’ says J. Havens Moss,
‘was the first to plant soybeans in this section, devoting
considerable acreage to the mammoth yellow [Mammoth
Yellow] type which grew and matured splendidly from the
very start. Its value to the land was obvious’” (p. 14-15).
Note 5. This is the earliest document seen (Aug. 2016)
which mentions that Havens Oil Co. crushed soybeans as
early as 1916.
Note 6. On the first page of the copy owned by Soyfoods
Center is a signed inscription, in dark blue ink, which reads:
“With kind regards to Russell East, who has done much on
behalf of the soybean–Edward Jerome Dies.”
Note 7. Only minor changes were made on about 13
pages of the revised edition published in March 1943. None
of the statistics in the many tables were been updated, and
the bibliography was not changed. Address: USA.
3875. Dies, Edward J. 1942. A certain man of science
(Document part). In: E.J. Dies. 1942. Soybeans: Gold from
the Soil. New York, NY: The Macmillan Co. 122 p. See
Chap. 1, p. 1-5. April. 21 cm.
• Summary: This chapter focuses on William Joseph Morse,
C.V. Piper (his mentor at USDA), and soybean pioneers in
the United States. Morse was born in 1884 around Lowville,
New York, the son of John Baptist Morse. On June 20,
1907 Morse was handed his degree at Cornell University.
Two days later he reported for duty at the Bureau of Plant
Industry, within the U.S. Department of Agriculture,
Washington, DC. There he was assigned to work under
Dr. C.V. Piper, “a man of intense enthusiasm and vision,
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a plant scientist of superior talent. Young Morse was
placed in charge of forage crop investigations at Arlington
Experimental Farm in Virginia, where a dozen or so distinct
types were being nurtured. Dr. Piper became his constant
companion there on Sundays, evenings and at other odd
times, talking, dreaming, painting word pictures of a future
agricultural economy in which the little bean would play a
tremendous role.
“’Young fellow,’ he used to say, ‘these beans are gold
from the soil. Yes, sir, gold from the soil. One must truly
stand in awe of their potential power in the life of the
western world.’
“In some strange way Dr. Piper seems to have turned a
switch in the heart of young Morse and created there a strong
desire to see through to the final act the colorful and exciting
drama of the soybean.
“And so for thirty-four years, heedless of material
gain or personal honor, shy, modest, but with the repressed
intensity of a crusader, Bill Morse has carried with steady
hand the lamp lighted by Dr. Piper. By the irony of fate
Piper the Prophet passed away without tasting the joy of full
success that came from their joint labors.”
In the early years, interest in the new crop ebbed and
flowed. Most saw it as an oriental curiosity; few believed it
would become a major crop.
Morse began writing factual articles about the soybean;
“he started talking with farmers and to other scientists; he
made a journey through the South as early as 1914, when
soybeans were grown principally in eastern North Carolina,
to study the feasibility of cottonseed mills launching a
soybean crushing industry, and found the time too early.
“But the army of Morse disciples grew, his desk at the
Forage Crops division became an official clearing house of
information, and in 1919 [sic, Sept. 1920] there was formed
the American Soybean Association and Bill Morse served as
president for three terms, helping to unify and direct a new
and more forceful crusade of research and experimentation.
He wrote and published more than forty official government
bulletins, made hundreds of addresses, inspired scores of
agrarians, research experts, plants scientists and industrialists
to new endeavors, and brought in from distant lands more
than ten thousand samples of soybeans, including those
gathered in the two years (1929-31) as an agricultural
explorer for the government.
“So the work of Bill Morse, the agreeable, easy-going
Senior Agronomist, runs like a bright thread through the
whole tapestry of soybean development in the western
world.”
“Bill Morse would be the first to cry out against any
implication that credit for the amazing development be
given to one or two men. True, he has only lighted the way
with indomitable courage and persistence. There have been
many helpers–the brilliant Burlison, the persistent, thorough
Hackleman of the University of Illinois, Beeson and

Ostrander of Indiana, Delwiche and Briggs of Wisconsin,
Wilkins of Iowa, Park of Ohio, Wiggans of Cornell [New
York], and [C.B.] Williams of North Carolina–all top-flight
in their respective fields, and Barr of the Department of
Agriculture with his research in commercial grades.
Then there were the real pioneers among the growers–in
Illinois, John T. Smith and W.E. Riegel; in Ohio, Elmer and
E.F. (Soybean) Johnson, and G.G. McIlroy; in Indiana, J.B.
Edmondson, the three Fouts brothers, and the late Charles
Meharry, charming, lovable enthusiast who sometimes stirred
fires that had begun dying out at the universities. All were
close friends and co-workers of such early processors as I.
Clark Bradley, the late A.E. Staley, whose life story is closely
associated with the soybean, and E.D. Funk. All of them
made their early contributions–important contributions–to
the birth of a new industry, a hundred million dollar annual
industry that has changed the Midwest landscape...”
“Prophet Piper dreamed the dream and saw the miracle
bean as ‘gold from the soil.’
“Crusader Morse helped make the dream come true.”
A table (p. 5) shows soybean acreage, yield, and
production from 1924 to 1941. During this time acreage
has increased more than 12-fold from 448,000 to 5,855,000
acres. Yield as increased 88% from 11.0 to 20.7 bushels/
acre. Production has increased more than 21-fold from 4.947
million to 106.712 million bushels. Address: USA.
3876. Dies, Edward J. 1942. Soys in the home garden
(Document part). In: E.J. Dies. 1942. Soybeans: Gold from
the Soil. New York, NY: The Macmillan Co. 122 p. See
Chap. 12, p. 83-89. April. 21 cm.
• Summary: This chapter is about green vegetable soybeans
and vegetable type soybeans. “If the second World War is a
long one the vegetable soybean for table use is expected to
make its initial appearance in home gardens of many states.
It might even have considerable influence on the nation’s
diet. In the food division of the general war program the
soybean holds a place of importance.”
The easiest and most direct way for most Americans to
contact the soybean is through home gardening. “Progress
of the garden varieties of soybeans has been encouraging.
The vegetable type was unknown in this country until
Explorer Bill Morse planted the imported varieties at
Arlington Experiment Station [Virginia]. In 1934 seed from
these plantings was distributed to a number of agricultural
experiment stations. The work of testing for performance
and palatability was begun by state agricultural experiment
stations in Illinois, Indiana, Ohio and Iowa. Funk Bros. Seed
Co. did constructive research work.”
“Seed of the vegetable type was difficult for the public
to obtain until early 1940. Now seed is featured in a number
of catalogs. A list of growers may be obtained upon request
from state universities in the soy belt.”
“There are several promising edible types with a varied
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range of maturity of from eighty to one hundred and thirty
days. For home gardens three or four varieties of different
lengths of maturity should be planted to provide green
soybeans over a continuous period. Of these varieties,
Bansei, No. 80494, and Fuji are early. Willomi, Hokkaido,
Aoda, Jogun, and No. 80490-I are mid-season. Illington,
Imperial, Funk Delicious, Emperor, and Higan are late.”
“It would be difficult as yet to determine the most
desirable varieties of vegetable soybeans. In a general way,
for the extreme North the Sioux, Agate, and Green Giant
are most suitable. For the Corn Belt or middle section of the
country the Hokkaido, Kanro, and Aoda are recommended.
For the South the Nanda, Seminole, and Rokusun.
“For use as a green vegetable, or for canning, the pods
should be picked before the soys have reached full size
and before there is any tendency to turn yellow... Pods
can be shelled easily if placed in boiling water for one
minute. Incidentally, some ingenious housewives reported
to experiment stations that they had evaded the task of
shelling garden soys by hand. They simply adopted the
oriental method. This means cooking the beans in the pod
and letting each guest do his own shelling. It adds a leisurely
touch to the luncheon or dinner. The fingering is no more
objectionable than that involved in eating a burr artichoke
salad.” “Green vegetable soys may be prepared in the same
manner as other garden beans, including lima and navy
beans.”
“In the directory of the National Canners Association,
1940 edition, ten companies are listed as canners of
vegetable soybeans. An association was organized, with
the head of one of these companies, W.L. Schroeder,
Hortonville, Wisconsin, as president. Up to 1940 the largest
annual production of a single canning company was eight
carloads.
“Wisconsin has shown considerable leadership under
the scientific direction of Professor G.M. Briggs, University
of Wisconsin, in the development and the actual marketing
of vegetable soys. Dr. J.B. Park of Ohio State University has
carried on highly important research work. It is unfortunate
that more of the findings have not been published.
“A relatively small number of the vegetable type variety
is well adapted to canning. Experience still is so limited that
there is some disagreement among the experts. However,
promising varieties for canning include the Aoda, Bansei,
Funk Delicious, Rokusun, and Willomi.
“Ford Motor Company was reported to have planted
enough acreage of the Bansei variety to yield about two
hundred thousand cans of green vegetable soys in 1941. The
entire pack was to be used in the company commissary and
stores.”
Note: This is the earliest English-language document
seen (June 2009) that contains the term “garden soys,” which
is used to refer to green vegetable soybeans. Address: USA.

3877. Dies, Edward J. 1942. Soybeans: Gold from the soil
(Statistical tables and charts). New York, NY: The Macmillan
Co. 122 p. April. Index. 21 cm. Revised ed. March 1943. 122
p. Includes index, Illust., 22 cm. [205 ref]
• Summary: Page 5: Soybean acreage and production, 19241941. United States crop. Soybean harvested for beans. Each
crop year extends from Oct. 1 to Sept. 30. Acreage increased
from 448,000 acres in 1924 to 5,855,000 acres in 1941.
Yield per acre rose from 11.0 bushels in 1924 to a peak of
20.7 bushels in 1939. Production increased from 4,947,000
bushels in 1924 to 106,712,000 bushels in 1941. Sources:
(1) Crops and Markets, USDA. (2) Illinois Crop Statistics,
Circular 440-441. (3) Latest government reports, 18 Dec.
1941.
Page 10: Soybeans: production in specified countries,
and estimated world total, in thousand bushels, excluding
China. Estimated world production rose from 163.000
million bushels in 1922 to 266.700 million bushels in 1940.
China production rose from 210.038 million bu in 1931 to
231.302 million bu in 1937. Manchuria production rose from
113.469 million bu in 1922 to a peak of 196.949 million
bu in 1930, falling to 149.435 million bu in 1939. United
States production rose from 4.947 bu in 1924 to 106.712
million bu in 1941. Chosen [Korea] production rose from
13.017 million bu in 1910 to 18.333 million bu in 1938.
Japan production decreased from 17.855 million bu in 1909
to 13.473 million bu in 1937. Netherlands India [today’s
Indonesia] rose from 2.603 million bu in 1917 to 9.873
million bu in 1938. Kwantung production rose from 375
thousand bu in 1911 (with a gap between 1919 and 1924) to
650 thousand bu in 1937. Taiwan production decreased from
280 thousand bu in 1921 to 159 thousand bu in 1937. USSR
rose from 2.060 million bu in 1936 to a peak of 10.384
million bu in 1932 falling to 2.504 million bu in 1934.
Rumania production rose from 26,000 bu in 1934 to 2.572
million in 1939. Bulgaria production rose from 77,000 bu
in 1934 to 827,000 bu in 1939. Yugoslavia production rose
from 26,000 bu in 1934 to 213,000 bu in 1939. 1909-1941.
Other European (Poland, Czechoslovakia, Austria) rose
from 55,000 bu in 1932 to 60,000 bu in 1935. With many
footnotes.
Page 19: Principal centers of soybean production in the
USA. “Almost 90 per cent of all soybeans [in the USA] are
harvested in Illinois, Iowa, Indiana, and Ohio. If three other
states are included as shown on the map–Missouri, Michigan
and Virginia–the total is 97 per cent. The size of the baskets
is proportional to the volume produced.
Page 20: Principal centers of soybean processing
[crushing] in the USA. “As Illinois produces about 52 per
cent of the soybeans harvested for seed, Central Illinois is
the center of soybean processing as shown on this map. The
discs indicate relative importance of the processing centers.
Total processing capacity in late 1941 probably exceeded 90
million bushels.
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Page 25: Illinois acreage and production of soybeans
for beans, 1919-1941. Acreage harvested increased from
3,000 acres in 1919 to 2.285 million acres in 1941. Yield,
in bushels per acre, rose from 10.0 in 1919 to 21.5 in 1941.
Production increased from 30,000 bu in 1919 to 49.128
million bu in 1941.
Pages 38-47: Soybeans: Origin and varietal
characteristics. This excellent table contains 18 columns.
Variety. Origin (introduction from what country, selection,
or cross). Year. Days to mature. Flower color. Pubescence
color. Seed characteristics: coat color, germ color, hilum
color, seed per pad (range), seed per pound, percent oil,
percent protein. Use (green vegetable, grain, forage). The
varieties are: Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga,
Chame, Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei,
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie,
Dunfield, Easycook, Ebony, Elton, Emperor, Etum, Fuji,
Funk Delicious, George Washington, Georgian, Giant Green,
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy,
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook,
Hong Kong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial,
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo,
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy,
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda,
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario,
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking,
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato,
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei,
Southern Green, Southern Prolific, Soysota, Suru, Tarheel
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black,
Wood’s Yellow, Yelredo, Yokoten. Note: This long table
“Specially prepared by the Division of Forage Crops and
Diseases, Bureau of Plant Industry, U.S.D.A.
Page 53: “United States crop production of soybean
oil meal and soybean oil, 1924-1940.” This valuable table
is poorly titled. It has 5 columns: (1) Year. (2) Production
of soybeans. Increased from 4,947 bu in 1924 to 106.712
million bu in 1941. (3) Crushings [crushed]. Increased
from 307,000 bu in 1924 to 64.180 million bu in 1941. (4)
Production of meal. Increased from 7,400 tons in 1924 to
1.5369 million tons in 1941. (5) Production of oil. Increased
from 2.269 million pounds in 1924 to 565.169 million
pounds in 1941.
Page 58: Soybean oil imported and exported, 19121940. Imports rose from 24.959 million lb in 1912 to a peak
of 335.984 million lb in 1918, decreasing to 4.848 million lb
in 1940. Domestic and foreign oil exported decreased from
34.803 million lb in 1919 (For 6 months beginning July 1) to
15.953 million lb in 1940.
Page 61: Soybean oil: factory consumption by classes of

products, 1931-1940. Compounds [shortening] and vegetable
cooking fats rose from 10,869 lb in 1931 to 212.317 million
lb in 1940. Oleomargarine rose from 623,000 lb in 1931
to 87.106 million lb in 1940. Other edible products rose
from 180,000 lb in 1932 to 39.980 million lb in 1940. Soap
rose from 3.816 million lb in 1931 to 17.612 million lb in
1940. Paint and varnish rose from 6.256 million lb in 1931
to 29.828 million lb. Linoleum and oilcoth rose from 2.612
million lb in 1931 to 29.828 million lb in 1940. Printing
ink rose from 33,000 lb in 1931 to 82,000 lb in 1940.
Miscellaneous rose from 2.051 million lb in 1931 to 16.538
million lb in 1940. Foots and loss rose from 1.625 million
lb in 1931 to 20.924 million lb in 1940. The total of these
uses for soybean oil rose from 27.885 million lb in 1931 to
431.641 million lb in 1940.
Page 68: Diagram of uses of the soybean. The major
categories are: Green soybeans, used as fresh vegetables or
in canned vegetable salads. Dry soybeans, used for seed or
to make bean sprouts, soup, soy sauce, roasted soybeans,
boiled soybeans, stock feeds, vegetable milk [soymilk] (used
to make liquid milk products, dry soy milk products, bean
curds, soy cheese), debittered soybeans (used to make full
fat soy flour, soy coffee, soy butter, soy cereal). Soybean oil
meal, soybean flour, soy lecithin, crude soybean oil (used
to make fatty acids, alkyd resins. glycerine, core oils, soft
soaps, hard soaps, insecticides, and many non-food products
mentioned above). Refined soybean oil (used to make food
products–vegetable shortening, margarine, salad dressing,
edible oils, frying oils). Address: USA.
3878. Hopper, T.H. 1942. Annual Report of the U.S.
Regional Soybean Industrial Products Laboratory. Urbana,
Illinois. 98 p. 28 cm. [12 ref]
• Summary: Contents: List of illustrations. Introduction.
Personnel. Publications. Papers presented. Chemical
investigations: Progress reports by projects. Agronomic
investigations: Progress reports by projects.
The Introduction notes that this is the laboratory’s sixth
annual report. Emphasis is now “being placed on increased
production of soybeans as a part of the program to meet
our fats and oils needs during the war emergency period.
The high rate of domestic consumption, large purchases for
lend-lease shipments, and curtailment of imports of stocks
of oilseeds and oils resulting from the war in the Pacific,
indicate that the United States will be faced with a possible
deficiency of 1 to 1½ billion pounds in the supply of fats and
oils from domestic consumption and export in 1942-43.”
The 1942 production goal of 9 million harvested acres and
approximately 153 million bushels of soybeans is about 50%
higher than the record production of 1941.
Subproject No. 1 (p. 71-72) is titled “The development
of varieties of soybeans for various industrial purposes by
introduction and selection.” Under “Progress” we read: “The
use of the words early, midseason, and late to designate
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these uniform nurseries is open to objection because a group
of strains that are thought of as early for one area may be
considered late for another area within the North Central
Region. Therefore, the designations of the uniform tests have
been changed as follows:
“Uniform Early Test changed to Uniform Test, Group
II; Uniform Midseason Test changed to Uniform Test, Group
III; Uniform Late Test changed to Uniform Test, Group IV.
“Provision was made for the addition of a test of very
early soybean strains, which will be designated as Group I.
“A mimeographed publication has been prepared giving
the 1941 yields and chemical composition of all the strains
as well as the two-year and three-year summaries for these
tests.”
Note 1. This mimeographed publication is RSLM No.
62, dated Feb. 1942.
Note 2. This annual report is interesting in showing
(p. 71-72) the evolution of the term “Group.” The term
“maturity group” is not yet used, but obviously the “Groups”
were based on maturity. The previous annual report (April
1941) uses the terms “Uniform Early Test, Uniform
Midseason Test,” etc. Address: Director, Urbana, Illinois.
3879. Kiesselbach, T.A.; Lyness, W.E. 1942. Soybean
production in Nebraska. Nebraska Agricultural Experiment
Station, Bulletin No. 339. 18 p. April. [5 ref]
• Summary: Contents: Description. Importance. Utilization.
Economic Considerations. Adaptation in Nebraska. Place
in the Rotation. Varieties. Seedbed Preparation. Seed
Inoculation. Manner and Rate of Planting. Time of Planting.
Tillage. Harvest. Threshing and Storage. Market Grades.
Address: Dep. of Agronomy.
3880. Ladejinsky, W.; Rossiter, Fred J. 1942. Food situation
in far eastern and southeastern Asia. Foreign Agriculture
(USDA Foreign Agricultural Service) 6(4):147-64. April.
• Summary: Rice is the most important food product in all of
the countries except North China and Manchuria. Following
the Japanese invasion of 1931, soybean production dropped,
declining 38% by 1934. Between 1935 and 1939 agricultural
output increased once again, though it did not attain previous
levels. Then beginning in 1939, a new decline in agricultural
production set in. This coincided with the establishment of a
stringent control over all aspects of Manchurian agricultural
economy in order to enable Japan to get a large supply of
foodstuffs as soon as possible and for as little as possible.
Because of the opposition of the Manchurian farmers to this
scheme, the shortage of both human and animal labor, and
not altogether favorable climatic conditions–the soybean
crop was reduced from 157 million bushels in 1938 to
145 million bushels in 1939 and in 1940 and 1941 to an
estimated 125 and 115 million bushels, respectively. The
net effect of reduced production has been a sharp decline in
agricultural exports.

Since soybeans and soybean products constitute
Manchuria’s leading export crop, the exported volume of
these products is especially revealing. In 1939-40 (OctoberSeptember) Manchuria exported 25 million bushels of
soybeans, 775,000 short tons of beans cake, and 150 million
pounds of bean oil, as compared with 77 million bushels, 1.1
million short tons, and 220 million pounds of soybeans, cake,
and oil, respectively, the previous year.
This decline in Manchurian soybean exports affected
Japan’s food supplies adversely. Aside from the direct use
of soybeans for food, probably the most important soybean
product from the viewpoint of diet is bean curd [tofu], one
of the main sources of protein for the great majority of the
Japanese urban population. In 1939-40 Japan was able to
get 41 million bushels of soybeans (including cake and
meal), against 58 million the previous year. In 1940-41
Japan increased its soybean takings to 48 million bushels,
but it was much below the planned record import volume of
84 million bushels. Address: Office of Foreign Agricultural
Relations [USDA].
3881. Lang, A.L.; Miller, L.B. 1942. What about fertilizing
soybeans? Illinois Extension Service Agron. Home
Economics Leaflet. AG1087. 5 p. April. *
Address: Illinois.
3882. Sherman, W.C.; Albrecht, H.R. 1942. Edible soybeans.
Alabama Agricultural Experiment Station, Bulletin No. 255.
16 p. April. [24 ref]
• Summary: Contents: Introduction. Nutritional value:
Protein, fat, minerals, vitamins. Varieties of edible
soybeans. Cultural methods. Shelling, canning, and cooking
recommendations. Soybean recipes: Using green soybeans,
cooked mature soybeans, soybean flour, soybean sprouts.
Literature cited.
“Although soybeans have been an important constituent
of the diet of Oriental peoples since ancient times, interest
in soybeans for human food has developed in this country
mainly during the last decade... Soybeans are a rich source of
protein, both as fresh green vegetables and as mature seed.”
Green shelled soybeans contain 12.2% protein, which is 63%
more than green lima beans and 30% more than cowpeas.
Mature dry soybeans contain 40.6% protein, which is 2.24
times as much as dry lima beans and 1.9 times as much
as dry cowpeas. Green shelled soybeans contain 0.072%
calcium, which is 2.57 times as much as lima beans or
English peas. Mature dry soybeans contain 0.212% calcium,
which is 3 times as much as dry lima beans, 2.5 times as
much as dry English peas, and 32.5% more than navy beans.
“Fresh green soybeans are a very good source of vitamin A
and are definitely superior to other beans and peas.” Table
4, titled “Yields of dry beans and certain characteristics of
edible soybean varieties tested at Auburn, 1937-1940” (p.
9) lists the varieties by time of maturity: (1) Early–Toku,
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Green Giant, Bansei, Jogun, Willomi, Imperial, Emperor.
Midseason–Higan, Funk Delicious, Hokkaido. Late–Easy
Cook, Rokusun, Mammoth Yellow, Tokio, Mamloxi, Delsta,
Biloxi, Kura, Delnoshat, Chame, Mamotan. For each variety
is given: No. of years in test, average yield of dry beans (bu/
acre), color of dried beans, size of green beans, period edible
green beans borne (e.g. late July & early August), quality of
cooked dry beans, and per cent beans soft after cooking.
Recommended varieties include (p. 12): (1) Early:
Emperor, Imperial, Willomi; (2) Midseason: Funk Delicious,
Hokkaido, No. 85560; (3) Late: Cherokee, Delnoshat, Delsta,
Rokusun, Seminole, Tokyo. Early maturing varieties tend to
shatter more than midseason or late varieties.
Note: This is the earliest document seen (June 2013) that
mentions the soybean variety Cherokee. Address: 1. Assoc.
Animal Nutritionist; 2. Asst. Agronomist.
3883. Bill, Frank W. 1942. Peoria research laboratory helps
meet wartime needs: Can’t tell all of research done and under
study. Daily Pantograph (Peoria, Illinois). May 9.
• Summary: The two million dollar investment in the
Northern Regional Research laboratory is just now starting to
pay dividends. About 200 workers are employed, including
100 on the scientific staff. Dr. Henry G. Knight recently told
the chemurgic council that a new rubber extender made from
farm crops will soon be in pilot plant production.
On Friday, Secretary of Agriculture Claude R. Wickard
urged a sharp expansion in the government’s program of
making synthetic rubber from grain alcohol produced from
surplus wheat and corn. 80 million bushels of grain would
make about 200 million gallons of alcohol, which in turn
could be made into 240,000 tons of synthetic rubber–about
one third of normal U.S. needs.
While Wickard was testifying before a senate agriculture
subcommittee investigating uses of farm crops in the
production of alcohol and synthetic rubber, Senator Wheeler
(Democrat, Montana) charged that the agriculture department
‘has been asleep at the switch for 10 years.’
“’The truth is that congress had to ram the regional
agricultural experiment stations down the throats of the
department people,’ Wheeler said, referring to four regional
laboratories set up in recent years primarily to find new uses
for farm products.”
A photo shows Dr. Kenneth B. Raper, in charge of the
culture collection, standing in front of a cold storage unit that
preserves 3,100 cultures of bacteria, yeasts and molds useful
in converting farm crops.
3884. Jackman, E.R. 1942. Re: Experiment station results
with soybeans in Oregon. Letter to Eastern Oregon County
Agents, May 20. 5 p. Typed, with signature on letterhead
(photocopy). [4 ref]
• Summary: This internal letter discusses previous soybean
trials by Oregon experiment stations. It begins: “Interest

in this crop has become acute this year due to the wartime
expansion needs and attendant publicity. The crop is not well
adapted to most parts of eastern Oregon, but can be grown
in the Malheur, Hermiston, Milton, and Dalles areas, and
probably in the vicinity of Richland in Baker County.”
The earliest soybean trials in Oregon were conducted at
the Sherman Branch Experiment Station at Moro. According
to a report from M.M. Oveson: “In 1917, four varieties
of soybeans were planted on May 19. The yields of these
plantings were as follows: Early green 11.4 bu/acre, Ito San
10.5, Manchu 10.5, Black Eyebrow 7.8. In 1918 12 varieties
were planted on May 4. These 12 included the 4 mentioned
previously and 8 new varieties. Good stands were obtained,
but rabbits destroyed most of the plants and the trial was
discontinued. In 1941, 35 varieties were seeded on May 6 in
16-foot rows 2 feet apart. The yields from this seeding varied
from 1.4 to 9.6 bushels per acre.” F.P.I. 68488 harvested on
Sept. 22 gave the highest yield, 9.6 bu/acre.
The earliest trials reported from the other stations
were as follows: At the Eastern Oregon Branch Livestock
Experiment Station at Union, soybeans were tested as
a forage and seed crop in 1924, 1936, 1937, and 1941
(according to D.E. Richards).
At the Pendleton Field Station, Pendleton, soybeans
have been grown “for several years, but they just don’t
mature here. We have secured seed yields only once in 8
years of trials; 1941 was a particularly favorable season.”
Manchu yielded 2,116 lb/acre of fodder.
At the Umatilla Branch Experiment Station at Hermiston
(according to H.K. Dean), Soybean nursery trials for forage
were conducted in 1937. The highest yielding variety was
Mukden (2,071 lb/acre), and the average yield of 18 varieties
was 1,395 lb/acre.
Ralph Brooke in Ontario, Malheur County, East Oregon,
reported that 12 varieties were tested for seed in 1937.
Cayuga gave the highest yield, 63.65 bushels, and took 109
days to come to maturity.
Note: Each field station issues its own annual report.
Some old documents are found at the libraries archives
in Corvallis. No publications are mentioned in the letter.
Address: Farm Crops Specialist, Cooperative Extension
Service, Corvallis.
3885. Associated Seed Growers, Inc. 1942. A descriptive
catalog of vegetables (No. 10): Asgrow. New Haven,
Connecticut. 104 p. 23 cm.
• Summary: The section titled “Edible Soybeans (Soja
max)” (p. 19) lists five varieties of edible soybeans sold by
the company, with a brief description of each and the number
of days to green shelled beans: Bansei (90 days), Emperor
(108), Giant Green (77), Hokkaido (98), Willomi (95). The
text and photo are identical to those in the Jan. 1940 edition
(No. 8). Two pages near the end of the catalog discuss
“The Asgrow Germination and Analytical Laboratory, New
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Haven, Connecticut,” with three photos. The last page
(unnumbered) is titled “The Asgrow program of research and
breeding.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
3886. Booher, Lela E.; Hartzler, E.R.; Hewston, E.M. 1942.
A compilation of the vitamin values of foods in relation to
processing and other variants. USDA Circular No. 638. 244
p. May. See p. 182-85. [298* ref]
• Summary: This is “a summary of the vitamin A, thiamin,
ascorbic acid, vitamin D, and riboflavin values of foods in
terms of International Units or absolute weights of these
vitamins, as recorded in the literature through December
1940.”
Information on the vitamin content of soybeans and
soyfoods was extracted from 10 scientific studies. The foods
were green, freshly shelled soybeans, mature dry soybeans,
soybean meal, soy sauce, and the residue (press-cake) from
soya sauce.
The content of vitamin A in immature green soybeans
grown in Alabama ranges from 1,175 I.U. to 353 I.U., while
the vitamin A content of dry soybeans (6-9% moisture)
ranges from 406 to 70 I.I. Address: USDA Bureau of Home
Economics.
3887. Cartter, J.L.; Hopper, T.H. 1942. Influence of variety,
environment, and fertility level on the chemical composition
of soybean seed. USDA Technical Bulletin No. 787. 66 p.
May. [30 ref]
• Summary: The authors have amassed a considerable
amount of data showing the effect of soil, climate, and
fertilizer treatment on the degree of saturation in soybean oil.
Contents: Introduction. Effect of variety, location, and
season on yield and composition of soybean seed: materials
and methods, climatological data, yield, size of seed, protein
content, oil content, iodine number, total ash content,
phosphorus content, potassium content, calcium content,
total sugar content, crude fiber content, unsaponifiable matter
in crude soybean oil.
Effect of variety, fertility level, and season on the yield
and composition of soybean seed: materials and methods,
climatological data, yield, size of seed, protein content,
oil content, iodine number. Summary and conclusions.
Literature cited. Address: 1. Agronomist, Div. of Forage
Crops and Diseases, Bureau of Plant Industry; 2. Principal
Chemist, Bureau of Agricultural Chemistry and Engineering.
Both: USDA.
3888. Ferguson, John M.; Cleavinger, E.A.; Martin, J.W.
1942. Planter adjustment for soybeans. Kansas State College
Agricultural Extension M Circular No. 44. 8 p. May.
• Summary: Contents: Introduction. Method of planting.

Rate to plant. Plate hold size. Blank plates. Reaming. Use of
false ring. Edge-drop and flat-drop corn plates. Determining
the number of cells per seed plat. Procedure to follow in
using the tables. Calibration. Gears and sprockets. Example–
for the use of the tables.
An illustration on the cover shows the planter
adjustment attached to the rear of a tractor.
Introduction: “In the next few years, many farmers
in Kansas will be growing soybeans for the first time. In
general, they will want to use their regular corn planting
machinery. Some additional equipment for planters in the
way of plates or sprocket wheels that will plant at the proper
rate usually will be necessary. Boring or grinding out corn,
sorghum, or blank plates can be done at little expense.”
Address: 1. Extension Agricultural Engineer; 2. Extension
Agronomist; 3. Asst. Prof. of Agricultural Engineering.
3889. Record, Paul R.; Bethke, R.M. 1942. Further
observations on choline and yeast in chick nutrition. Poultry
Science 21(3):271-76. May. [14 ref]
• Summary: “Soybean phosphatides or soybean lecithin was
found to be effective in promoting growth and in the control
of perosis.”
Soybean lecithin is equally effective, if not superior, to
choline in the prevention of perosis and for the growth of
chicks. Address: Dep. of Animal Industry, Ohio Agric. Exp.
Station, Wooster, Ohio.
3890. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942.
Facts about soybeans in Colorado. Colorado State College
Extension Service. D-23. 4 p. May. Colorado Farm Victory
Program.
• Summary: Contents: Introduction. Competing crops.
Yield at the U.S. Dry Land Field Station, Akron, Colorado.
Seedbed preparation. Method of seeding: Irrigated land,
dry land. Rate of seeding. Date of seeding: Irrigated land,
dry land. Inoculation of seed. Irrigation. Stages to soybean
harvest. Harvesting methods.
“The average yield of soybeans under irrigation [in
Colorado] has been about 1,200 pounds/acre [20 bu/
acre]. In one test under dry-land conditions, soybeans
failed three times in six years. In another [dry-land] test at
Akron, covering the 9-year period between 1933 and 1941,
inclusive, soybeans yielded 169 pounds per acre while pinto
beans averaged 174 pounds... For crushing, Scioto [1,254
lb/acre average irrigated yield at Fort Collins] and Minsoy
[1,142 lb/acre] are the recommended irrigated varieties,
while Manchuria, a brown-saddle variety, may be grown for
feed.”
Note 1. Vegetable varieties were tested but none were
recommended. Note 2. This was also published in 1942
as Miscellaneous Series No. 131. Address: 1. Agronomist,
Colorado Agric. Exp. Station, Fort Collins, Colorado.
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3891. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942.
Facts about soybeans in Colorado. Colorado Agricultural
Bulletin, Miscellaneous Series No. 131 No. 131. 3 p. May.
• Summary: Contents: Introduction. Competing crops.
Seedbed preparation. Method seeding: irrigated land, dry
land. Rate of seeding. Date of seeding: irrigated land, dry
land. Inoculation of seed. Irrigation. Stages to harvest
soybeans. Harvesting methods.
Tables: (1) Yield at the U.S. Dry Land Field Station,
Akron, Colorado (1933-1941 and average). Compares Black
Eyebrow soybeans with pinto beans (in pounds per acre).
Soybeans averaged 169 lb; pinto beans 174 lb (1 bushel of
soybeans weighs 60 lb).
(2) Varieties to plant–Yield at Fort Collins, Colorado.
Scioto, Minsoy, Illini, Manchuria, Mukden. For crushing,
Scioto and Minsoy are recommended irrigated varieties.
Address: 1. Agronomist, Colorado Agric. Exp. Station,
Fort Collins, CO; 2. Assoc. Agronomist, Office of Dry
Land Agriculture, U.S.D.A. and Superintendent of the U.S.
Dry Land Field Station, Akron, Colorado; 3. Extension
Agronomist, Extension Service, U.S.D.A., Colorado State
College, Fort Collins, Colorado.
3892. Thornton, M.H.; Kraybill, H.R. 1942. Phosphatides
from soybean oil. Industrial and Engineering Chemistry
34(5):625-28. May. [6 ref]
• Summary: “The purpose of the present investigation is
to fractionate and study the materials which make up the
crude phosphatides of soybean oil. The phosphatides and
associated materials were removed from crude soybean oil
by adsorption upon a solid adsorbent and were recovered
by successive extractions with organic solvents.” Address:
Indiana (Purdue) Agric. Exp. Station and U.S. Regional
Soybean Industrial Products Lab., Lafayette, Indiana.
3893. Walls, E.P. 1942. Edible soybeans–An important
food crop. Peninsula Horticultural Society, Transactions
[Delaware] 32(5):83-85. *
• Summary: Discusses field and canning trials made by the
Maryland Agricultural Experiment Station. Address: Univ. of
Maryland, College Park, MD.
3894. Toole, Eben H. 1942. 2000 years of seed research:
What manner of thing is this we sell so glibly? Seed World
51(11):92-94, 96, 98. June 5.
• Summary: An excellent historical overview. Development
of the organized study of seed quality is usually credited to F.
Knobbe of Saxony (now in Germany) starting in 1869.
In 1876, Dr. E.H. Jenkins of Connecticut became
the first person in the United States to take an interest in
problems of seed quality; he had recently returned from
graduate study in Germany. “Within the next three years,
W.J. Beale of Michigan, G.L. Goodale of Massachusetts,
and A.R. Ledoux of North Carolina had published on seed

testing.” During the next 20 years (1880-1900), interest in
studying the quality of seed for planting spread to many
of the U.S. state agricultural experiment stations and
agricultural (Land-Grant) colleges.
In 1894 a “Seed Laboratory” was established in the
USDA with Gilbert H. Hicks in charge. Mr. Hicks was a
student of W.J. Beal at the Michigan Agricultural College.
In 1896 a committee of the Association of American
Agricultural Colleges and Experiment Stations was
appointed to “devise and adopt a standard form of seed
testing apparatus and methods of procedure for use in all
American stations.”
In Feb. 1897 the work of this committee resulted in
the first American rules for seed testing, first published that
month as Circular 34, Office of Experiment Stations.
In 1898, upon the death of Mr. Hicks, Dr. A.J. Pieters
was placed in charge of the Seed Laboratory. In 1902 Dr.
Pieters turned his entire attention to Congressional Seed
Distribution; he was replaced as head of the Seed Laboratory
by Mr. Edgar Brown. Discusses the work of many other
pioneers in the field, with emphasis on USDA’s work.
Under the bold title “Germination in greenhouse
in 6 days of soybean seed stored for 8 years in different
controlled condition” five photos show the germination of
Mammoth Yellow and Otootan soybeans in shallow wooden
trays. For example the top photo shows four such trays of
Mammoth Yellow Soybean seed stored at 8.9% moisture
as follows: (1) Front left, stored at 20ºC (68ºF): No seeds
have germinated. (2) Front right, stored at 10ºC (50ºF): Most
seeds have germinated. (3) Back left, stored at 2ºC (35ºF):
Almost all seeds have germinated. (4) Back right, stored at
-10ºC (14ºF): All seeds appear to have germinated and the
seedlings are the tallest of those in all the trays.
The next to top photo shows much the same thing except
that the seeds were stored at 13-14% moisture, so only the
seeds stored at the two coldest temperatures germinated at
all. Address: Physiologist, Bureau of Plant Industry, USDA.
3895. Barnett, C.E.; Polk, H.D. 1942. Cottonseed meal,
shrimp meal, soybean meal, meat scraps, for growing chicks.
Mississippi Farm Research 5(6):8. June.
• Summary: This article begins: “Experimental data shows
that in feeding poultry of all ages, a mixture of animal
and vegetable protein should be used for most satisfactory
results. The poultry division of the Experiment Station
started a series of tests in 1941 to study the value of animal
and vegetable proteins used as nearly as possible as the
source of protein in the ration. Protein is one of the most
valuable ingredients in poultry rations, but is scare as to
variety and source in some sections of the State, and is
therefore costly. This test has been made to determine the
efficiency of proteins which are available in Mississippi.”
It notes that “Meat scraps and soybean meal gave similar
results.”
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3896. Dannen, Dwight L. 1942. Soys win on new front.
Soybean Digest. June. p. 6-7.
• Summary: “This is another success story of the soybean.
With the national goal for this crop 54 percent over last
year’s all time high, the goal in normally dry Kansas is
166 percent more than a year ago. Even though this is only
125,000 acres it is four times more than was produced in
Kansas in 1940. All of this is new acreage of a new cash crop
on a new front and will be in the eastern third of Kansas. The
southeastern corner of Nebraska and northwestern Missouri
are not far behind. Soybean acreages here will run up
tremendous increases in the coming growing season.
“Credit to Soder: There are many reasons for this
phenomenally rapid spread of soybeans south and west of
the corn belt. For example, a young man from Iowa, Keats
E. Soder, now Agricultural Agent for the Rock Island Lines
at Kansas City, believed soybeans would compare favorably
with other crops farther west if given fair trials and proper
production methods and varieties. Starting three years ago
he called on the agricultural college authorities to seek their
assistance in promoting an acreage of soybeans.
“In order to secure farm yield figures, cooperative
combine yield tests were instituted in 10 counties in the
states of Kansas and Nebraska with the Dannen Soybean
Mill at St. Joseph, Missouri, furnishing seed of five principal
suitable varieties to plant the test plots of one-half acre.
These were so successful they were expanded to 30 tests last
year in Kansas, Missouri and Nebraska.
“Meetings Booked: Farmer meetings were held with
county agents, college extension specialists, and soybean
processors in the counties and communities along the Rock
Island from Omaha to Fairbury, from Trenton to Kansas City
and St. Joseph, and from Troy to Clay Center and Wichita.
The crops specialists didn’t promise sudden riches to farmers
raising soybeans nor recommend them for hillsides, nor
to build up worn out land. They did say they would fit any
rotation, were resistant to chinch bugs which were a major
menace in eastern Kansas and southeastern Nebraska, would
often make a crop when other cash crops failed entirely,
would enable a farmer to keep his eggs in more than one
basket, were more profitable than many so-called cash crops,
and would give the farmer a chance to raise his own protein
supplement. Then as wheat was lost by Hessian fly, or not
planted at all due to acreage control or an unusually wet fall,
new opportunities showed up. Finally, June rains and floods
ruined a lot of corn late in June and this could be replanted to
soybeans long after it was too late to plant corn.
“Agents Assist: A great many farmers along the Rock
Island in Nebraska, Missouri, and eastern Kansas have
listened to this soybean story in the last three years. College
men and county agents, realizing soybeans were spreading,
willingly boosted soybeans for bottom land and for gumbo
soils. They agreed that yellow beans, as dual purpose beans,

were better for the farmer than black or brown beans which
are not wanted by processors and hence could be used only
for hay. Their principal concern was to keep beans off slopes
in order to prevent erosion. At every meeting this faculty of
the soybean to improve soil tilth was given greatest possible
emphasis. Naturally the railroads expect to run a long time,
and to destroy the soil would be very short sighted.
“As a result of these meetings, publicity and the
combine test plots, and before the recent rise in prices,
Kansas in 1941 produced 80% more beans for grain than in
1940, Nebraska increased its production 500%, and Missouri
70%. Unrestricted use of soybeans for grain as a soilconserving crop and the high price last fall were also potent
factors in the increase in harvested acres last year.
“Railway Men Help: Again this spring the Rock Island
Agricultural Department has cooperated with other agencies
in publicizing and popularizing soybeans by organizing and
holding 46 county-wide soybean clinics in northwestern
Missouri, southeastern Nebraska, and northeastern Kansas.
Mr. Soder had the assistance of agricultural agents for two
other interested railroads, Harold W. Benn, Union Pacific
Railroad, Omaha, and S.J. Oberhauser, Milwaukee Railroad,
Minneapolis [Minnesota]. Others who cooperated are E.A.
Cleavinger, Extension Agronomist, Kansas State College,
Manhattan; G.T. Webster, Assistant Extension Agronomist,
University of Nebraska, College of Agriculture, Lincoln; and
J. Ross Fleetwood, Extension Crops Specialist, University
of Missouri, Columbia. Soybean mills sending out their men
on these meetings to help boost local production of the crop
they process were the Dannen Grain & Milling Company,
St. Joseph; Allied Mills, Omaha; and the Pete Marr Soybean
Mill, Fremont, Nebraska.
“The total attendance at this spring’s meetings was
3200. The strong interest is evidence that the quota will be
met in Kansas, and that Nebraska and Missouri will follow
close behind. The guaranteed price of $1.60 per bushel on
the farm, and the prospects of continued high prices all are
helping build interest in growing soybeans west of the corn
belt. Meeting Plan
“All of the meetings follow a general plan in which the
local county extension agent acts as chairman; the college
extension agronomist gives authoritative information on
cultural practices, recommends adapted varieties, principally
Dunfield and Illini, and warns against possible losses from
weeds and erosion; a representative of the nearest soybean
mill describes soybean grades, processing methods, and
production and price trends; Union Pacific and Milwaukee
Railroad agricultural representatives describe soybean
products and wartime uses for oil and meal; and Soder
representing the Rock Island Lines shows colored slides
illustrating various phases of soybean history, production,
feeding, and uses. This program is planned so that a complete
story of soybean production is given and the questions in the
minds of new growers are answered.
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“All goals are being over-subscribed. The only limiting
factor will be availability of satisfactory seed. Results prove
that soybeans are meeting new successes yearly on the
western front. Now it truly can be said–’Soybeans Rocket
West.’”
A portrait photo shows Dwight L. Dannen. Address:
Dannen Soybean Mill, St. Joseph, Missouri.
3897. King, B.M.; Allen, Denver I. 1942. Soybean
production in Missouri. Missouri Agricultural Experiment
Station, Bulletin No. 445. 31 p. June. Revised 1947. No. 506.
• Summary: “For many years soybeans were regarded as
the best legume for hay on land where red clover and alfalfa
were not dependable crops. Korean lespedeza, however, is
now replacing soybeans as a hay crop on some of the soils
that are not adapted to alfalfa and clover. The soybean is still
grown for hay on a broad scale, but the current trend seems
to be toward an increased acreage for grain and a reduced
acreage grown for hay.”
3898. McKinney, Leonard L. 1942. Soy meal in plastics.
Soybean Digest. June. p. 4-5, 11.
• Summary: “Because of the present emergency in which
plastics are being used to replace metals, there is a severe
shortage of plastic molding powders. The most common
thermosetting molding powder is the phenolic type. One
hundred fifty to two hundred million pounds of this type
of molding material was produced in 1941. It is usually
produced by condensing phenol and formaldehyde to form a
fusible resin and subsequently compounding the resin with
an equal part of wood flour, along with catalysts, lubricants,
and coloring materials.
“It has long been known that phenols and phenolic
resins are compatible with soybean protein and soybean
meal. Advantage has been taken of this fact to utilize the
adhesive properties of soybean meal for supplementing those
of phenolic resins in the phenolic resin-wood flour type of
plastic. This development enables manufacturers to conserve
the more expensive phenolic resin by replacing part of it with
soybean meal.
“The greatest problem involved in producing a plastic
containing soybean meal is attainment of water-resistance.
Since soybean meal is highly water absorbent, it tends to
impart this property to plastics when used as an ingredient.
Treatment with formaldehyde improves the water resistance
of soybean meal, but at the same time it decreases the
plastic-flow characteristics.
“Another problem is to avoid increase in curing time.
Thermosetting materials are discharged from a hot die while,
with the thermoplastic materials, the die must be cooled in
order to set the plastic. Soybean protein is thermoplastic,
provided a plasticizer is used. Phenolic resins in the early
stage act as plasticizers for soybean meal. When the resin
polymerizes to the insoluble, infusible state it no longer

plasticizes the protein material and plastic flow stops. As
a result the whole mixture sets up giving a thermosetting
plastic which may be removed from the hot die.
“Preparation of meal: Oil-free soybean meal is not
suitable for use in plastics without some modification.
Soybean meal contains about 10 percent soluble sugars
as well as other soluble materials which decrease water
resistance. Thus if the untreated meal is used, blistering is
likely to result probably due to decomposition of sugars. If
meal is used, it must be washed free of soluble materials.
This washing must be carried out with water adjusted to the
isoelectric point of the protein, ph 4.1-4.3, in order to prevent
leaching out some of the protein.
“After washing out the soluble sugars the meal must be
given a heat treatment in order to denature or insolubilize the
protein. This denaturation is carried out in the laboratory by
raising the moisture content of the meal to about 20 percent
and heating under pressure at a temperature of 225º to 250º
F. for 2 or 3 hours. If the pressure is released suddenly, most
of the wafer escapes as vapor and a dry product is obtained
which is suitable for use in plastics. Somewhat the same
results may be obtained by drying the wet leached meal at
moderately high temperatures.
“When protein is extracted from soybean meal a residue
is left which is free of water-soluble sugars but may contain
from 40 to 60 percent protein. If this material is heatdenatured, it makes an excellent material for use in phenolic
plastics.
“Preparation of Molding Powder: The following formula
is typical of methods used for preparing molding powders in
the laboratory:
“94 parts phenol (1 mole ratio)
“56 parts leached soybean meal, heat-treated
“5 parts hydrated lime
“Mix well and allow phenol to soak into meal.
“Add 122 parts 37-percent formaldehyde solution (1.5
moles).
“Heat in closed, steam-jacketed mixer for 15 minutes
with steam pressure of 20 pounds per square inch.
“Heat 1 hour with jacket temperature of 190º to 210ºF.
“Add 112 parts wood flour,
“1 part calcium stearate,
“1 part stearic acid,
“11.66 parts hexamethylenetetramine (equivalent to 0.5
mole of formaldehyde).
“Mix well and dry in air or vacuum at room temperature
to a moisture content of less than 5 percent.
“Work on hot calender rolls or in Banbury mixer for 1 to
3 minutes.
“Grind to approximately 16 mesh to obtain molding
powder.
“The resin-forming reaction may be carried out in an
autoclave or any steam-jacketed mixer which can be closed
to prevent the escape of formaldehyde during the reaction.
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Drying may be accomplished by exhausting the air from the
mixer or by spreading the material out for air drying.
“A number of modifications may be made in the formula
given above in order to modify properties of the molding
powder or of the finished plastic. For example, hydrated
lime may be replaced by barium hydroxide, calcium oxide,
barium oxide, or ammonia. Hexamethylenetetramine may be
replaced by paraformaldehyde, and part of the phenol may be
replaced by cresols. Part of the wood flour may be replaced
by asbestos fiber in order to give a faster-curing molding
powder or a finished plastic with increased heat resistance.
“20 Per Cent Soy: From the proportions of phenol
and formaldehyde specified in the formula, approximately
112 parts of phenolic resin will be produced. Half as much
soybean meal (56 parts) and 112 parts of wood flour are
specified. Therefore, the molding powder will have a
composition of approximately 40 percent phenolic resin,
20 percent soybean meal, and 40 percent wood flour. The
properties of such a plastic compare favorably with those of
a phenolic plastic containing 50 percent phenolic resin and
50 percent wood flour and offers a saving of 10 percent in
resin content.
“The amount of soybean meal in the molding powder
may be increased to 30 percent with proportionate decrease
in phenolic resin. However, an increase in meal content gives
a plastic of increased water absorption and lower flexural
and impact strengths. The molding powder made with higher
meal content usually requires longer curing time and more
pressure for molding.
“It should be noted that best results have been obtained
by forming the resin in the presence of the soybean meal as
described above. Success of this procedure may be accounted
for by assuming that the protein reacts with the resin in some
manner and forms a perfectly homogeneous mass.
“10 Per Cent Soy: The conventional method for
preparing phenolic-type molding powders involves making
a fusible resin and grinding it with wood flour, catalysts,
pigments, and lubricants in a ball mill. The powdered
mixture is then compounded on hot calender rolls to obtain
uniformity, and is again pulverized after cooling. The
following formula is an example of this method in which 10
percent treated soybean meal is used.
“40 percent two-stage phenolic resin
“5 percent hexamethylenetetramine
“40 percent wood flour
“10 percent treated meal
“2 percent hydrated lime
“1.25 percent stearic acid
“1.75 percent nigrosine dye
“Total: 100 percent
“Ball mill 24 hours.
“Roll for 3 minutes with cold roll at 120ºF. and hot roll
at 205ºF.
“This material gave flow and strength properties

comparable with molding powder made with 50 percent
resin and 45 percent wood flour used as in the formula given
above.
“Replacing Resin: A large number of molding powders
have been made in the laboratory in which the resin, wood
flour, and meal contents were varied. It was concluded that
a leached, denatured soybean meal can be used to replace as
much as 5 or 10 percent of the more expensive resin without
altering appreciably the curing time and strength properties
of the final plastic. Since the meal is only about 50 percent
protein, the remaining 50 percent being inert, non-plastic
material, 10 percent meal must be used to replace 5 percent
resin and 5 percent wood flour.
“When soybean meal is used to replace wood flour, a
strikingly large increase is noted in the plastic flow of the
molding powder. In other words, a very free-flowing molding
powder may be produced by using 50 percent resin, 40
percent wood flour, and 10 percent treated meal or protein
residue. Such free-flowing molding powders are usually
made by using 60 percent resin and 40 percent wood flour.
“Colored Plastics: Both phenolic resin and wood flour
are difficult to dye, and colors are therefore usually obtained
by using pigments. Soybean meal offers a protein base for
dyeing and tests show that phenolic plastics containing it are
more stable to light than are phenolic plastics made without
soybean meal when both kinds are colored with organic dye.
Color may be obtained as follows:
“Black–2 percent nigrosine dye.
“Brown–2 percent burnt umber and 1 percent brown
dye.
“Red–2 percent white clay and 2 percent Phenoform
Red (General Dyestuff Corporation).
“Blue–2 percent white clay and 1 percent Duratint Blue
1001 (Federal Color Laboratories).
“Green–2 percent white clay and 2 percent green dye,
A6318 (Kohnstamm).
“Summary: It is possible to use 20 percent of treated
soybean meal with 40 percent of phenol-formaldehyde resin
and 40 percent of wood flour without decreasing the quality
of the plastic or adding undesirable properties to the molding
powder, in comparison with a 50:50 mixture of resin and
wood flour.
“Dyeing properties are definitely improved by the use
of protein material from soybeans. Moreover, the use of the
protein material makes it possible to decrease the phenolic
resin content because of the increased flow obtained with the
soybean protein.
“Research is being continued in the U.S. Regional
Soybean Industrial Products Laboratory with the idea of
using a larger percentage of soybean meal products in
admixture with phenolic resins and obtaining a plastic which
is not inferior to those now on the market.”
Photos: (1) “A chemist pours oil-free soybean oilmeal
flakes into a mixer, where phenol and formaldehyde
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are incorporated to form a plastic.” (2)” Representative
plastic pieces molded from soybean-phenolic molding
powder.” (3) “Beginning at left (clockwise around room): 1.
Compounding rolls. 2. Hydraulic press. 3. Mixer. 4. Plastics
flow tester.” Address: U.S. Regional Soybean Industrial
Products Lab.
3899. Plagge, H.H.; Lowe, Belle. 1942. Preservation of
fruits and vegetables by freezing in refrigerated locker
plants. Bulletin P. Iowa State College Ames: Agricultural
Experiment Station–Agricultural Extension Service P46. p.
486-528. June. New series. See p. 488-95, 498-99, 502.
• Summary: Figures show: 1 (p. 490) “showing equipment
for preparing vegetables and fruits,” includes: “11. Hand
sheller for peas, lima beans and soybeans.” 2. “Two types of
pea shellers which have been found very useful for shelling
peas, lima beans, and vegetable soybeans.”
Table 1, “Varieties of vegetables recommended for
freezing preservation in locker storages in Iowa” (p. 491)
includes vegetable soybeans [green] of the varieties Bensei
[sic, Bansei], Higan, Hokkaido, Willomi.
Page 492: “Vegetable soybeans are of special interest,
because they are regarded as being good sources of protein
and certain of the B vitamins. They are adapted to Iowa
conditions, yield well, and the frozen product is excellent.”
Table 2, “Directions for the selection of vegetables...”
states for “Vegetable soybeans” (p. 495): “Maturity: Pick
when pods are fairly well rounded, but while still a bright
green. Yellowish pods indicate a too-mature condition.
Condition: Condition best when frozen the same day of
harvest. Can be handled like lima beans. Quality: Quality
determined as for lima beans. Discard moldy and damaged
pods and those changed from green to yellow.”
Table 3, “Summary of procedures for preparing
vegetables before scalding” states for vegetable soybeans
(p. 498-99): “Washing: Wash pods under strong spray of
water. Rinse thoroughly and drain in colanders. Sorting:
Sort out pods that are moldy, over-mature, or under-mature.
Trimming, cutting: Not required. Other procedures: Shell
with pea sheller. Seeds require several rinsings and some
agitation to remove loosely attached membranes.”
Page 525: The tissues of vegetables “containing
considerable starch, such as peas, lima beans, soybeans and
corn” are not altered, and the vegetables do not shrink upon
freezing.
Table 9, “Directions for cooking and serving frozen
fruits and vegetables” (p. 527). “Thaw: In container. Cooking
may be started before defrosting is complete. To serve raw:
Do not serve raw. Cook: In as short a time as possible. Use
little water. If water remains after cooking, use it in sauces
or soups. It contains soluble vitamins, minerals and other
nutrients.”
Note (2008): Blanched, frozen vegetable soybeans
should be cooked longer than most vegetables to inactivate

trypsin inhibitors, and in more water to get rid of flatulence
factors. Bring to a boil in lightly salted water and simmer for
5-7 minutes. Address: [Ames, Iowa].
3900. Plagge, H.H.; Lowe, Belle. 1942. Frozen fruit and
vegetable research indicates desirable new products for
lockers. Ice and Refrigeration (Industrial Refrigeration)
102:357-61. June. [5 ref]
• Summary: Four varieties of vegetable soybeans were
selected from a list of recommended varieties for midwestern
states: Bansei, Willomi, Hokkaido, and Higan. All were
planted in rich garden loam on May 10. The maturing dates
were 3-4 days apart, beginning on Sept. 12 and ending Sept.
22. All varieties yielded well. The method of harvesting,
cleaning, shelling and the scalding procedure was similar
to that of lima beans, except that after shelling, several
thorough rinsings with a slight amount of agitation was
required to remove loosely attached seed membranes.
The seeds were harvested while the pods were still a full
green, after they became somewhat rounded and before seeds
became hard. Wash the pods, and hull out the seed using a
small, mechanical hand pea sheller. After several rinsings
and agitation to remove the loosely attached membranes,
blanch the seeds in boiling water for 2 minutes. Cool, pack in
a moisture-vapor-proof container, and freeze.
“Appearance: Beans are an attractive uniform bright
green, slightly speckled with the medium tan colored scar of
the seeds. Average color better than lima beans.
“Texture: Excellent. Firm yet very tender. Characteristic,
moist, not mealy. Different consistency than lima and other
bean textures.
“Flavor: Rich; full; characteristic; satisfying; sweet;
mild; very desirable. Favored by many.” Address: Iowa
Agric. Exp. Station, Ames, Iowa.
3901. Ramstad, Paul E.; Geddes, W.F. 1942. The respiration
and storage behavior of soybeans. Minnesota Agricultural
Experiment Station, Technical Bulletin No. 156. 54 p. June.
[45 ref]
• Summary: Contents: Introduction. Historical overview.
Outline of investigation. Methods of determining moisture
in soybeans. Hygroscopicity of soybeans and soybean oil
meals. Respiration studies at constant temperature. Effect
of storage conditions on the viability of soybeans. Effect of
damage in storage on the chemical composition of soybeans.
Adiabatic storage studies. Bulk storage of soybeans.
Production of carbon monoxide by heating soybeans.
Discussion and conclusions. Summary. Acknowledgments.
Literature cited.
Aerobic respiration in seeds is analogous to oxidative
combustion; the initial and final products are the same in
both cases. Hexose sugars + oxygen lead to carbon dioxide,
water, and heat (calories). In addition to the respiration of
the seeds themselves, the respiration of bacteria, molds and
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insects associated with the seeds may account for a large
share of the total respiratory activity exhibited in storage.
“When respiration occurs at a sufficiently rapid rate to
produce more heat more quickly than it can be dissipated, the
temperature of the grain rises and heat damage may result.”
“Moisture content has long been recognized as one
of the major factors determining the intensity of the
respiration of stored grain.” Research has also shown that
cracked, shriveled, immature kernels respire more rapidly
than sound, plump grain of the same moisture content. The
presence of foreign material or of sprouted, frosted, or heatdamaged kernels also increases respiration. Address: Div. of
Agricultural Biochemistry, Univ. of Minnesota.
3902. Winter, J.D. 1942. Quality in frozen fruits and
vegetables. Minnesota Agricultural Experiment Station,
Bulletin No. 362. 24 p. June. See p. 7, 23-24.
• Summary: Page 7 notes that the following varieties of
soybeans “(vegetable type)” were adapted to preservation by
freezing. Good to very good: Emperor, Giant Green, Sousei.
Fair to good: Etum, Hokkaido, Tastee, and Waseda. Poor to
fair: Early selection, Fuji, Hakote, Suru, Toku, and Willomi.
Each variety was harvested in 1941.
Page 23 states: “Soybeans (Vegetable type)–Soybeans
are difficult to shell unless first scalded in the pod for
five minutes, then chilled. Scald the shelled beans for an
additional minute, then cool and pack into containers.”
3903. Journal-Transcript (Peoria, Illinois). 1942. Peoria
laboratory tests rubber substitute made from soybean oil
(Photo caption). July 9.
• Summary: Two large photos show chemist John C. Cowan
pouring soybean oil onto a mechanical roller, then tearing
the rubber substitute off the roller, as part of a USDA
experiment. The rubber substitute is said to have passed
laboratory tests and is now being tested in the Lab’s pilot
plant under semi-commercial conditions. If the expected
results are obtained, the process will be subjected to
commercial trials.
3904. Science News Letter. 1942. Possible rubber substitutes
from soybean oil tested: They don’t have quite so much
stretch and bounce as real rubber, but will serve many of its
purposes. 42:39. July 18.
• Summary: USDA’s Northern Research Laboratory at
Peoria, Illinois, has developed rubber-like substances from
soybean and corn oils. They will stretch 200% or more
(compared with 600% for natural rubber) and return to their
original shape. They show tensile strengths of about 500
pounds per square inch (compared with 3,000 pounds or
more for natural rubber). However they may be useful during
these times of natural rubber shortages in such functions as
waterproofing, resistance to abrasion, cracking, etc. A photo
shows rubber from soybean oil stretching.

3905. Bibliography of Agriculture. 1942--. Serial/periodical.
Phoenix, Arizona. Oryx Pr. Frequency: Monthly with
cumulated annual indexes. [20000+ ref]
• Summary: Data for this publication is provided by the
USDA National Agricultural Library. It is a major index to
agriculture and allied sciences. In the current format, issues
are divided into nine sections.
3906. Klein, John W. 1942. Guard against soft pork.
Agricultural Situation (The) (USDA Bureau of Agricultural
Economics) 26(7):13-15. July.
• Summary: “Hog producers this year will need to take
unusual precautions to avoid an increase in production of
soft pork–and the price discounts that usually go with it–as a
result of record acreages of peanuts and soybeans.
“Protection against market losses from soft pork is a
community affair rather than an individual problem under
prevailing market practices. Soft pork cannot be detected
in live hogs, because the fat is fluid at body temperatures.
Therefore, a market receiving an appreciable quantity of soft
hogs from an area, usually discounts all hogs from that area–
no matter how careful any individual producer may have
been.”
“The bacon from soft carcasses is greasy and hard to
slice; the lard does not harden at ordinary temperatures; the
loins and hams are not firm. Such products are particularly
unsuited for use by troops in the field, or under any other
conditions where refrigeration is difficult.
“The undesirable effects of feeding excessive quantities
of whole soybeans are not confined to pork products.
Soft butter may result from feeding ground soybeans to
dairy cattle if they make up more than one-fourth of the
concentrates.”
“The greatest danger of producing soft pork is in areas
where it is common practice to hog off peanuts or to feed
soybeans whole.”
3907. McKinney, Leonard L. 1942. Use of soybean meal
in plastics. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 63. 5 p. Undated.
• Summary: This entire document is typewritten. On
unnumbered p. [5] is a full-page photo of the inside of a
laboratory: “Beginning at left (clockwise around room): 1.
Compounding rolls. 2. Hydraulic press. 3. Mixer. 4. Plastics
flow tester.”
Although it does not say so, we have found that it was
published verbatim in two other places: (1) Soybean Digest.
1942. June. p. 4-5, 11. (2) USDA Bureau of Agricultural
Chemistry and Engineering. ACE-151. 4 p. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3908. Smith, Allan K. 1942. Soybean protein. Soybean
Digest. July. p. 4-5.
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• Summary: “The large quantifies of soybean meal left
from the solvent extraction of oil from soybeans may be
considered as a practically unlimited raw material for the
production of soybean protein. If 10 percent of the 1941
crop of soybeans, estimated at 107 million bushels, were
processed for protein, we would have approximately a
quarter of a billion pounds of this product. It is thus evident
that raw material supplies are more than adequate for all
visible needs.
“Soybean protein is a relatively new commodity on
our markets, and in order to find a permanent place among
other competing industrial proteins, synthetic adhesives, and
plastics, it must meet competition in regard to both quality
and cost. It is not possible at this early stage of development
to present trustworthy data relative to the cost of refining
soybean protein. As regards cost of materials, however, the
situation is very promising. If we take the value of solventextracted, oil-free meal in normal times at 1½ cents per
pound and the protein content as 44 percent, we have an
initial cost of unrefined protein of about 3.4 cents per pound,
ascribing no value to the non-protein fraction of the meal.
On this basis a liberal allowance can be made for processing
costs and still there will remain a satisfactory price range to
compete with other proteins which normally sell for 12 to 16
cents per pound.
“Extensive Investigation: The U.S. Regional Soybean
Industrial Products Laboratory has made an extensive
laboratory investigation of methods for separating the
protein from the meal and is continuing these studies along
with research on chemical and physical properties of the
protein. The results obtained show that the separation of the
unmodified protein on a small scale by extraction of the meal
with water or dilute alkali and subsequent precipitation with
acid is not difficult. Extraction data for acids, bases, and
salts are illustrated in Figures 1 and 2. On the other hand,
the engineering problems such as clarification, filtration,
centrifugation, drying, and grinding which are encountered
at various stages of large-scale production are not well
understood and might offer considerable difficulty to anyone
undertaking commercial production.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for specific uses. This problem deserves a great deal of
scientific investigation, and its solution will be the principal
means of extending the industrial utilization of soybean
protein and probably other proteins as well. Soybean protein
is comparatively new in the field of industrial proteins, which
include casein, gelatin, blood albumin, egg white, fish glue,
and zein. These proteins have various physical and chemical
characteristics in common, yet each one possesses an
individuality which leads to some specific use. Proteins have
the most complicated molecular structures of any substances
with which the chemist works, and for this reason truly
chemical exploitation will be slow.

“Soybean protein resembles casein more closely than
any other protein, and in the early attempts to introduce it
to industry it was called ‘soybean casein’ with the object of
trading on the good name of an already established product.
In the long run, however, soybean protein must find its place
in industry on its own merits, and any attempt to confuse it
with casein or other protein cannot be considered a sound
policy.
“Industrial Use: While the isolation of soybean protein
on a small scale is a relatively simple matter for a chemist,
it should be pointed out that its production on a large scale
and its utilization by industry require considerable technical
skill and will result in disappointment to those attempting
commercial processing without a careful study of the
problems involved. Furthermore, when soybean protein is
recommended for certain uses, one should not expect that it
can be substituted in formulas established for other proteins
with the same results, but rather that specific or modified
formulas will be required. It should be considered as a
technical product and sold accordingly.
“As intimated above, soybean protein may be modified
during the refining process so as to alter its solubility or
dispersing characteristics, its adhesive strength, viscosity,
color, and tolerance for formaldehyde. The simplest
modifications are effected by a mild hydrolytic treatment
with dilute alkali or by the action of proteolytic enzymes.
These treatments alter several of the properties of soybean
protein; for example, they make if more easily dispersible.
Research is in progress on the substitution of organic groups
in the protein molecule, because an appreciable change in
physical and chemical properties may be expected from this
type of chemical alteration.
“In Paper Industry: Indications are that soybean protein
will find substantial use in paper coatings, paper sizing, water
paints, plastics for buttons and buckles, leather dressings,
and adhesives for various purposes, such as making furniture
and abrasive paper. Research is in progress toward the
production of a wool-like fiber from soybean protein. Such
a project, if successful, might consume a considerable
tonnage of the protein. The largest use of soybean protein
in immediate prospect is for paper coating. Up to the
present time soybean protein has not been completely
acceptable for all grades of paper coatings, largely because
it is slightly darker in color than casein. Recent work at the
Soybean Laboratory indicates that a satisfactory bleach for
soybean protein may have been found in sodium dithionite
(Na2S204) or zinc dithionite (ZnS2O4). It has been shown
in the laboratory that 4 or 5 percent of one of these powerful
reducing agents on the basis of the protein, added at the time
of preparing the coating color results in a paper coating as
bright in color as that prepared with a good grade of casein.
This bleaching development is still to be proved satisfactory
in plant production and printing tests, but the simplicity
of operation favors its success. Since the beginning of the
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war emergency, much of the normal casein supply has been
diverted to dry milk production, and we have an increasing
shortage of milk casein. Commercial soybean protein which
has been developed to the stage where it may satisfactorily
take the place of casein in the paper trade can help to fill in
this shortage.
“Perhaps more important in the present emergency
than paper coating, however, is that portion of the plywood
industry which depends upon casein as an adhesive and
which consumes an estimated 200 tons of casein per month.
An increased production of soybean protein would help to
relieve the general industrial protein demand and aid in this
essential war need.
“It is impossible to predict at this early stage of research
and development what the future may be for soybean protein
as an industrial product, but with all things considered it has
many promising possibilities.
Two figures (graphs) show: (1) The solubility of soybean
protein in various salts and water. (2) The solubility of
soybean protein in alkalies and acids. The pH value of 6.6 is
for distilled water.
Note: The U.S. Regional Soybean Industrial Products
Laboratory (Urbana, Illinois) is: “A cooperative organization
participated in by the Bureaus of Agricultural Chemistry
and Engineering and Plant Industry of the U.S. Department
of Agriculture, and the Agricultural Experiment Stations of
the North Central States of Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota,
Ohio, South Dakota, and Wisconsin.”
A portrait photo shows A.K. Smith. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3909. Smith, Allan K.; Max, Herbert J. 1942. Soybean
protein: Adhesive strength and color. Industrial and
Engineering Chemistry 34(7):817-20. July. [9 ref]
• Summary: Undenatured soybean protein gives high
adhesive values when dispersed with sodium hydroxide
but low adhesive values when dispersed in alkaline salts.
The dithionite salts are the best agents so far discovered
for bleaching soybean protein. Coated paper, prepared in
the laboratory, shows that undenatured soybean protein has
a higher adhesive strength and a lighter color than a good
grade of commercial casein. Address: U.S. Regional Soybean
Industrial Products Lab.
3910. Soybean Digest. 1942. Research: Regional Lab moved.
July. p. 5.
• Summary: “The chemical research division, one of two
departments of the Regional Soybean Industrial Products
Laboratory at Urbana, Illinois, is being moved to the
new Northern Research Laboratory at Peoria, it has been
definitely decided.
“Action for the removal from the University of Illinois
has been approved by Congress and funds have been granted

to make an immediate change.
“The breeding and culture division, representing the
agronomic phase of the U.S.D.A. experiments, is to remain
of its present location with its field of work greatly expanded.
“Splitting the two divisions of the Laboratory follows
the recommendations of Dr. Orville E. May, recently named
research coordinator of the staff of the Agricultural Research
Administrator and who organized the Laboratory set up on
the University campus and served as its director from 1936
to 1938.
“’The program devoted to breeding and analytical work
on soybeans to be done here is going to be much better
than in the past,’ says Professor W.L. Burlison, head of
the University department of agronomy. ‘We think a fine
laboratory will be worked out here. This all will be under the
bureau of plant industry.
“’The work to be moved to Peoria will be devoted to the
study of utilization of the oil, with all aspects of the chemical
phases considered.’”
3911. Soybean Digest. 1942. Soy oil in rubber substitute.
July. p. 8. 11.
• Summary: “Although chemistry’s efforts to meet the
rubber shortage center mainly on producing a synthetic
product from such large-scale raw materials as grain and
petroleum, the Department of Agriculture also is working on
so-called rubber substitutes and rubber extenders. Substitutes
would be useful for many products that do not have such
huge and exacting requirements as tire manufacturing.
Extenders could be mixed with natural rubber to reduce
the amount of the latter required. At the Northern Regional
Research Laboratory of the Bureau of Agricultural Chemistry
and Engineering, at Peoria, Ill., chemists working with such
farm products as soybean oil and corn oil have produced
materials that look, smell, and feel much like natural rubber.
Some of these products will stretch 200 percent or more and
return to their original forms, and show tensile strengths
of approximately 500 pounds per square inch. The general
run of natural rubber has a 600 percent stretch, and a tensile
strength of 3,000 pounds or more. But a substitute that is
only a fraction as strong and elastic is entitled to be called
promising for some purposes, say Bureau chemists and
engineers. There are other important qualities than stretch
and tensile strength–their importance depending upon the
intended use. Some of these other qualities are resistance to
abrasion, cracking, oxidation, heat, and the effects of light
and chemicals.
“Most of the work so far has been only on a laboratory
scale, but some of it is being tested in the pilot plant. If
this proves satisfactory, the next step would be commercial
trials.”
Photos: “In a search for rubber substitutes which
have less exacting requirements than tires, and for rubber
extenders that can be mixed with natural rubber to make it
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go further, chemists of the U.S. Department of Agriculture
have produced a rubber-like substance from vegetable oils
that looks promising. It has passed the laboratory tests
successfully, and is now being tested in the pilot plant under
semi-commercial conditions. If these tests give the results
expected, it will be subjected to commercial trials.
“(1) A rubber substitute being milled from soybean oil at
the Department’s Northern Regional Research Laboratory at
Peoria, Illinois, is tested for elasticity.
“(2) Here chemist John C. Cowen (right) and an
associate stationed at the Peoria Laboratory are milling a
rubber-like material from soybean oil.
“(3) Cowen and his helper test the stretch of a rubber
substitute made from soybean oil. The substitute looks
and feels like real rubber and has a 200 percent stretch as
compared with a 600 percent stretch of real rubber.–U.S.D.A.
Photographs by Forsythe.”
3912. USDA Bureau of Plant Industry. Div. of Forage
Crops and Diseases. 1942. Firms manufacturing or
handling soybean food products. Washington, DC. 3 p. July.
Mimeographed unpublished manuscript.
• Summary: The companies are listed alphabetically
by state, and within state by city. Numbered codes after
each company, keyed to a list of 35 soyfood types in the
back, explain which foods are made by each company.
Unfortunately, it is not clear from this list which companies
are manufacturers and which are “handlers” (retailers or
distributors).
California: Arlington (Loma Linda Foods), Berkeley
(Golden Gate Food Products Co.), Glendale (Hygenic
[Hygienic?] Food Co.), Los Angeles (El Molino Mills, Mrs.
Hauser’s Soya Foods Co. {4617 Melrose Ave.}, Kevo Co.,
Klein Soup Co.), San Francisco (Radcliffe Soya Products
{146 Fillmore St.}), Santa Cruz (Daglish Health Food
Service). Delaware: Milton (Draper Canning Co.). Illinois:
Bloomington (Funk Bros. Seed Co.), Chicago (Allied Mills,
Armour & Co., Dewey Food Products Inc., Dietetic Supply
House, Durkee Famous Foods, Fearn Soya Foods Co. {355
W. Ontario St.}, Glidden Co., Great China Foods Co.,
Griffith Laboratories {1415 W. 37th St.; handles soy flour
and grits}, John F. Jelke Co., Soybean Products Co. {210
N. Carpenter St.}, Swift & Co.), Decatur (Spencer Kellogg
and Sons, A.E. Staley Manufacturing Co.), Elgin (B.S.
Pearsall Butter Co.), Urbana (Prehn’s Health Food Store).
Indiana: Columbia City (Oriental Show-You Co.), Decatur
(Central Soya Co.), Indianapolis (Standard Margarine
Co.). Iowa: Des Moines (Soy Products Co.). Maryland:
Baltimore (J.H. Filbert, Inc., The Wm. Schluderberg–T.J.
Kurdle Co.), Takoma Park (Hillcrest Health Products Co.).
Massachusetts: Boston (Prince Macaroni Co.), Newton
Centre (W.L. Cummings & Co.). Michigan: Battle Creek
(Battle Creek Food Co.), Detroit (Shedd Products Co.).
Minnesota: Minneapolis (Archer-Daniels-Midland Co.).

Missouri: Kansas City (Harrow-Taylor Butter Co.), St. Louis
(Blanton Co.). New Jersey: Vineland (George A. Mitchell).
New York: Brooklyn (Agash Refining Corp., Cosmo Packing
Co., Soy-Malt Co. {234-A Marion St.}), Elmhurst, Long
Island (American Lecithin Co.), Glandale, Long Island
(Beskor, Inc. Note: As of May 1997 there is no place named
“Glandale”–or “Glendale”–on Long Island), New York City
(Barrett & Eastwood, Borden Company, Enco Chemical
Corporation, Franklin Mills Co., National Biscuit Co., Soya
Corporation of America {Rockefeller Plaza}, Stein, Hall &
Co.), Rochester (Vegetable Products Co.). North Carolina:
Asheville (Judd’s Health Foods), Lexington (Vitro Nu Foods
Corp.). Ohio: Cincinnati (The Churngold Corp., Miami
Butterine Co.), Circleville (Winoor Canning Co.), Cleveland
(Barton Nut & Candy Co., Pfaffman Egg & Noodle Co.),
Columbus (Capital City Products Co.), Greenville (O’Brien
Milling Co.), Mount Vernon (International Nutrition
Laboratory [Dr. Harry Miller]), Worthington (Special Foods,
Inc.). Pennsylvania: Paoli (Great Valley Mills), Philadelphia
(J.S. Ivins’ Son, Inc., C.F. Simonin & Sons, Tastee Soy
Foods), Williamsport (Penna Soya Products Co.). Tennessee:
Madison College (Madison Foods). Wisconsin: Hortonville
(Fox Valley Canning Co.), Oostburg (Oostburg Canning
Co.), Owen (Owen Canning Co.).
The soy food types are: “1. Albumin or protein. 2.
Beans–baked. 3. Beans–canned green. 4. Beans–roasted.
5. Breakfast foods. 6. Butter–soy. 7. Candies. 8. Chips or
meats. 9. Chocolate. 10. Chocolate and other beverages. 11.
Coffee substitute. 12. Crackers, wafers, cookies, puddings,
etc. 13. Curd or cheese. 14. Diabetic foods. 15. Flakes.
16. Flavorings. 17. Flour. 18. Flour–prepared. 19. Grits.
20. Health foods. 21. Ice cream powder. 22. Infant foods.
23. Lecithin. 24. Macaroni products. 25. Malted products.
26. Meat-like products. 27. Milk. 28. Molasses–bean. 29.
Oil. 30. Puffs. 31. Sauce. 32. Shortening. 33. Soups. 34.
Soybeans. 35. Spreads–sandwich. 36. Toast.”
Note: This is the earliest document seen (Dec. 2015) that
mentions Griffith Laboratories. Address: Washington, DC.
3913. Wisconsin Agricultural College Extension Service,
Information for Wisconsin Farmers. 1942. Production
prospects for Wisconsin agriculture. 13(7):1-4. July. *
• Summary: A statement of Wisconsin’s wartime production
goals for milk, hogs, eggs, soybeans, and canning peas; and
discussion of the possibility or probability of reaching these
goals.
3914. Chemurgic Digest. 1942. Rubber-like material from
soybean and corn oils. 1(16):1. Aug. 31.
• Summary: A photo shows chemist John C. Cowan of the
USDA Northern Regional Research Laboratory at Peoria,
Illinois, milling a rubber-like substance from soybean oil.
3915. Beckel, A.C.; Bull, W.C.; Hopper, T.H. 1942. Heat
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denaturation of protein in soybean meal. Industrial and
Engineering Chemistry 34(8):973-76. Aug. [11 ref]
• Summary: “The industrial significance of a study of
the denaturation of soybean protein lies in the fact that
denaturation is a factor to be considered in every commercial
process to which the bean is subjected. It is of paramount
importance in any process involving the preparation of
a water-soluble soybean protein, and this importance is
maintained in the possibility of preparing a chemically
untreated yet insoluble soybean protein.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3916. Burlison, W.L. 1942. Soybeans. Paper presented on
Aug. 21. 7 p. 28 cm.
• Summary: It is not known to what group or where Prof.
Burlison presented this paper, which begins: “Almost
overnight the midwest has boomed as an ‘arsenal’ of food
and oil for the United Nations, and it has done it with one of
Japan’s own crops–the soybean.
“Today, less than a year after Pearl Harbor, precious war
material is being rolled out in a record crop of more than 14
million acres of soybeans, most of which is concentrated in
five or six midwestern states. Out of those beans will come
four and a half million tons of oil–oil for explosives, for
food, for paint and varnish for U.S. fleets and oil medicines.”
“If agriculture has any miracles, this is one of them,
and only the midwest could have done it. Science, fertile
fields, big farms and power machinery, coupled with
the cooperation and pioneering spirit of industry and of
organized agriculture, have made a major industrial and
wartime crop out of what was once little more than a
curiosity and a luxury. Even until just recently it was just
‘cattle and hog feed,’”
In 1804 soybeans were first grown in the United States
in Pennsylvania. In 1829 Thomas Nuttall tried growing the
soybean in a botanical garden in the eastern United States.
“Midwest ‘pioneers’ mentioned along with Morse as
champions and sponsors of this ‘wonder’ crop are Profs.
W.L. Burlison, J.C. Hackleman and C.M. Woodworth, of
the University of Illinois; Illinois farmers such as the late
Charles L. MeHarry [sic, Meharry], John T. Smith and
W.E. Riegel; Profs. W.A. Ostrander and Keller Beeson, of
Purdue University; Fouts Brothers, on whose Indiana farm
the American Soybean Association was organized; Johnson
Brothers, Ohio farmers [Edward Franklin “Soybean”
Johnson (1889-1961), and Elmer Solomon Johnson (18791920) of Stryker, Ohio], and I.C. Bradley, pioneer processor
of soybeans.
“As a result of their pioneering efforts single farmers in
Illinois are now growing more soybeans than were grown
in the entire United States 40 or 50 years ago. Alfred and
Eugene Knight, for instance, have 1,040 acres in soybeans
on the 1,800-acre tract they are farming near Fithian, Illinois.
They have 700 acres planted in rows for cultivation and

weed control, and 480 acres in a single field. At one place on
their land there are beans for a solid mile.”
J.E. Johnson, manager of the Knight farms, is vicepresident of the American Soybean Association, chairman
of the Illinois Farm Chemurgic Council, and a member of
the board of directors of the Illinois Crop Improvement
Association.
“As recently as 1909 only 2,000 acres of soybean were
reported in the census figures for the whole of the United
States, and most of these were grown for hay and feed.”
“All this has meant a sweeping diversification of midwest
agriculture.”
Location: Univ. of Illinois at Urbana Archives,
Department of Agronomy Subject File, Record Series 8/6/2,
Box 18. Folder: Soybeans. Address: Urbana, Illinois.
3917. Draper, C.I.; Rhian, M. 1942. Gross values of
combinations of soybean oil meal with pilchard fish meal or
meat meal. U.S. Egg and Poultry Magazine 48(8):466-68,
475-76. Aug. [13 ref]
• Summary: Because of the war emergency, the poultry
industry is faced with the problem of replacing part of the
protein previously supplied by fish meal and dry skimmilk
in poultry mashes with feeds that will be of equal value and
economical to use.
In this experiment with White Leghorn cockerels, the
chicks grew and utilized feed with essentially the same
efficiency whether the supplementary protein was provided
by 40% pilchard [fish] meal plus 60% soybean oil meal, or
by 50% pilchard meal plus 50% soy bean oil meal. Address:
Div. of Poultry Husbandry and Chemistry, Washington Agric.
Exp. Station, Pullman.
3918. Herrick, H.T. 1942. Soybean research at the Peoria
Laboratory. Soybean Digest. Aug. p. 6-7.
• Summary: The President of the United States signed the
1942 agricultural appropriations bill on July 23, transferring
a part of the U.S. Regional Soybean Industrial Products
Laboratory from Urbana, Illinois, to the Northern Regional
Research Laboratory at Peoria.
“This transfer brings the full chemical and engineering
research staff of the Soybean Laboratory to the Northern
Regional Research Laboratory where it will work in one of
the most modern chemical laboratories and where it will
have facilities for pilot-plant experiments, mechanical shops,
and glassblower at its disposal. The chemical analytical work
connected with the agronomic phases in the development
of improved strains and varieties of soybeans remains in
Urbana where it will continue its comprehensive program
under the Bureau of Plant Industry.
“The chemical research program of the Soybean
Laboratory prior to its transfer to Peoria consisted of
investigations on methods for purifying and characterizing
soybean proteins; development work on the use of soybeans
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in plastics, adhesives, coatings, and fibers; work on methods
for improving the stability of edible soybean oil; and
research on refining and chemically modifying soybean oil
and its derivatives as a means of increasing its industrial
utilization. This chemical research was supplemented by
related engineering investigations on expeller and extraction
processing the beans and selective-solvent extraction
techniques for fractionating the oil as well as on the physical
conditions that influence the efficiency of the various
processes involved in producing and modifying soybean
products.
“To Include Soybeans: The program of the Oil and
Protein Division of the Northern Regional Research
Laboratory up to the present time has covered research
on the isomerization, polymerization, and sulfurization of
corn and wheat oils and their derivatives, and industrial
application of such investigations to the production of
rubber-like materials, drying oils, resins, and plastics from
these oils. As the result of the recent Congressional Act,
merging part of the Soybean Laboratory with the Northern
Regional Research Laboratory, thus making soybeans
a research commodity of the latter, the, oil and protein
program of the Peoria laboratory, previously limited to corn
and wheat oils and corn proteins, is now being expanded to
include the oil and proteins of soybeans and their derivatives.
Since the Northern Regional Research Laboratory already
has a group of ten chemists engaged in fundamental research
on the chemistry of corn and wheat oils and corn protein, and
since the chemistry of these materials is closely related to
that of soybean oil and protein, the transfer of the Soybean
work to Peoria will lead to greater concentration of research
on the soybean research program of the Department of
Agriculture.
“Rubber Substitute: The potentialities of chemical
research on such farm commodities as corn and soybeans
are well illustrated by the Northern Regional Research
Laboratory’s recent development of a rubber-like material
which has tentatively been given the name ‘Norepol.’ This
material, an elastic vulcanizable polymer originally made
from corn oil was described in the July, 1942 issue of
‘The Soybean Digest.’ This work was started as a study of
organic chemical functionality in corn oil and its derivatives
in relation to the strength and elasticity of the commercial
sulfurized corn oil rubber extenders or ‘factices.’ However,
as the work progressed, it led further and further away from
the factice type of rubber extenders and closer to a product
having the properties of rubber. As the work continued, it
became evident that the new material might have sufficient
strength and elasticity to be used as a rubber substitute for
special purposes in our war program. It likewise became
evident that some other oil, as well as corn oil, would have
to be used as the organic raw material. Fortunately the
chemical constitutions of soybean and corn oils are strikingly
similar, so cooperative work between the Northern Regional

Research Laboratory and the U.S. Regional Soybean
Industrial Products Laboratory was begun several months
ago. As the result of this work the new elastic, vulcanizable
polymer, Norepol, is now being successfully produced on a
pilot-plant scale from soybean oil. If the industrial tests now
in progress are successful, this bit of ‘theoretical’ research
may have a far reaching effect.
“This single example is typical of the results that
may come from any well-planned research program. It is
illustrative of the kind of dividends which the Soybean
Laboratory at Urbana and the Northern Regional Research
Laboratory at Peoria have already paid in other fields, and
is indicative of the kind of results we may expect from the
soybean program in its new home in Peoria.”
“Editor’s note: The Northern Regional Research
Laboratory is one of four regional laboratories authorized
by Congress in the Agricultural Adjustment Act of 1938 for
the purpose of conducting research to develop new uses and
outlets for agricultural commodities. These laboratories are
administered by the Bureau of Agricultural Chemistry and
Engineering of the U.S. Department of Agriculture.
Photos show: (1) Horace T. Herrick, Director. (2)
External view of the Northern Regional Research Laboratory
at Peoria,
Note: This is the earliest document seen (Dec. 2016) that
mentions the word “Norepol.” Address: Director, Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
3919. Soybean Digest. 1942. Soybeans and people... Aug. p.
9.
• Summary: The Iowa Experiment Station is working on
better ways to shell “green soys.” “No need for bossy: If
you wish to make your own butter, milk, and cheese, here
are some recipes to help you, from the Edison Institute,
Dearborn, Michigan.” Contains 3 short recipes: Soy bean
milk. Soy bean cheese (tofu, coagulated with dilute acetic
acid or vinegar). Soy bean butter (like peanut butter). A
photo shows a woman cooking green soybeans in a glass pot
on an electric stove. The beans should be precooked before
freezing.
3920. Soybean Digest. 1942. Feed more protein. Aug. p. 13.
• Summary: “More protein means: More and bigger
livestock. More meat products for our workers, our armies
and our allies.
“The call is to put every possible ounce of gain on every
check, every hog, and every steer this year. This means more
liberal feeding of protein supplements than ever before...
Soybean oilmeal compares favorably with tankage for
hogs over 75 pounds, says Carl Malone, farm management
specialist at Iowa State College. He recommends a protein
supplement of 20 percent tankage, 80 percent soybean meal.
And Dr. R.M. Bethke of the Ohio Experiment Station, says
bean meal can safely replace at least 80 percent of animal
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protein in the poultry ration.” Photos show: (1) A lady and
daughter feeding many chickens in their back yard. Behind
them is a chicken coop. (2) Many black hogs feeding at a
trough in a straw-covered pen. Caption: “Watch ‘em grow
into ‘dough.’”
This page of patriotic and commercial information
is sponsored by five small soybean crushers: (1) Decatur
Soy Products Company (Decatur, Illinois [Joe and Ike
Sinaiko]), (2) Quincy Soybean Products Company (Quincy,
Illinois [Irving Rosen]), (3) Illinois Soy Products Company
(Springfield, Illinois [Ike Sinaiko]); (4) Galesburg Soy
Products Company (Galesburg, Illinois [Max Albert]),
and (5) Iowa Milling Company (Cedar Rapids, Iowa [Joe
Sinaiko and Max Albert]). All these companies are owned
(or once owned) and run by Sinaiko family members or close
relatives. The name of each owner is shown above in square
brackets after the company name.
3921. O’Brien, Philip Raymond. 1942. Startling shift in
governmental control of soybeans. Modern Miller 69(36):1112. Sept. 5.
• Summary: Statement “before a joint committee of the
Commodity Credit Corporation and the war Production
Board on Aug. 28, 1942.” The author points out that
Directive No. 7, authorizing the CCC to purchase all
soybeans, will destroy the present marketing machinery.
Moreover, it benefits only the soybean processors. Also
discusses the secret “Thirteenth Proposal of a Contract”
between the CCC and soybean processors.
Contents: Introduction. Show need. Soybean marketing.
Will destroy trading machinery. Why this particular method?
Note: CCC was incorporated October 17, 1933, under
a Delaware charter with a capitalization of $3 million. It
was initially managed and operated in close affiliation with
the Reconstruction Finance Corporation, which funded its
operations.
“On July 1, 1939, CCC was transferred to the
United States Department of Agriculture (USDA). It was
reincorporated on July 1, 1948, as a Federal corporation
within USDA by the Commodity Credit Corporation Charter
Act.” Address: President, Chicago Board of Trade.
3922. Agricultural Chemical Research Div., U.S. Bureau
of Agricultural Chemistry and Engineering. 1942. Coffee
substitutes–a selected list of United States patents, compiled
by V.A. Pease, revised by J.A. LeClerc. Washington, DC:
U.S. Bureau of Agricultural Chemistry and Engineering. 3 p.
Unpublished manuscript. [29 ref]
• Summary: Soy is not mentioned in the titles of these
patents, many of which are general and vague–such as
“Coffee substitutes.” However that doesn’t mean that soy
is not mentioned in the full text of any of these patents; it
probably is.
“The following list is by no means complete, but it is

fairly comprehensive, and gives a good picture of processes
and ingredients used in manufacturing partial or complete
coffee substitutes.
“Domestic patent descriptions may be obtained for ten
(10¢) cents per copy from the Commissioner of Patents,
United States Patent Office, Department of Commerce,
Washington, D.C.” Address: USDA.
3923. News (Dana, Indiana). 1942. Soybeans for man,
machine on meeting menu at Purdue. Sept. 10.
• Summary: “Soybeans in human and animal nutrition,
soybeans for civilians and soldiers, soybeans to replace oil
that no longer comes from the Orient, soybeans instead of
coffee, soybeans in many new industrial roles, and then
soybeans of many varieties will all the cultural practice under
the consideration will be some of the topics on the mental
menu at the annual convention of the American Soybean
Association to be held at Purdue University, September 16
and 17. Several hundred growers and processors from over
the United States will attend the session.
“Among headline speakers will be H.T. Herrick, director
of soybean research at the northern U.S.D.A. Laboratory at
Peoria, Illinois...”
3924. Jones, D. Breese; Divine, J.P. 1942. The growthpromoting values of proteins of soybean flour, peanut flour,
and cottonseed flour. Their values as supplements to the
proteins of wheat and patent wheat flour. ACE (U.S. Bureau
of Agricultural Chemistry and Engineering) No. 184. 5 p.
Sept. 11.
• Summary: This paper, presented at the Annual Meeting
of the American Soybean Association held at Lafayette,
Indiana, September 15-17, 1942, was published in the
September issue of Soybean Digest, 1942. It begins:
“The World War has developed a situation that threatens
a shortage of protein foods, particularly proteins from animal
sources–meat, milk, and eggs. If fact, such a shortage is
believed to be already impending... This situation demands
that immediate consideration be given to the nutritional value
of plant proteins that may serve in the diet.”
“The protein nutritional value of a food depends not only
on the quantity of protein present but also the kind of protein.
If a protein does not contain all of the ten nutritionallyessential amino acids in adequate amounts it will not support
growth or maintain an animal in a satisfactory state of health
and nutrition no matter how much is eaten. The question of
protein requirements in nutrition is essentially a question of
amino acid requirements. This does not mean, however, that
a protein lacking in one of these amino acids may not serve
a very important place as a protein food in the diet, since this
deficiency can be corrected by the use of other proteins that
contain the amino acid in abundance.”
“It is estimated that 36 percent of the protein used
for human consumption in the United States is furnished
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by grains, chiefly by wheat... Wheat flour is known to be
deficient in some amino acids that are abundantly present in
soybeans, peanuts, and cottonseed. It has long been known
that a palatable and nutritious bread can be made from a
mixture of white flour and peanut or soybean flours.” Various
breads were made and a growth study conducted with albino
rats. The results are shown in a table on the last page.
Note: This is the earliest English-language document
seen (Nov. 2005) that contains the term “cottonseed flour.”
Address: Protein and Nutrition Research Div., Bureau
of Agricultural Chemistry and Engineering, USDA,
Washington, DC.
3925. Penne, S.B. 1942. More about soybean diseases from
Virginia. Plant Disease Reporter 26(17):382. Sept. 15.
• Summary: “I should like to second the request made in
the August 15 Reporter for more information on the identity
and prevalence of soybean diseases. Every year I see field
after field of diseased soybeans affected with bacterial leaf
and pod spot, Fusarium wilt, stem rot, root knot [nematode],
mosaic and what appears to be a nutritional deficiency.
“Very little information on the control of soybean
diseases is available, and this is also true of the diseases of
other forage crops. More research work is badly needed on
the diseases of those crops so that farmers may be enabled to
employ effective and practical measures for their control. (S.
B. Fenne, Extension Plant Pathologist).
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address:
Extension Plant Pathologist, Virginia.
3926. Samson, R.W. 1942. Tobacco ring-spot on edible
soybeans in Indiana in 1941. Plant Disease Reporter (USDA)
26(17):382. Sept. 15.
• Summary: The full text of this short article reads: “A
high percentage of the plants in a trial planting of vegetable
soybeans, near Whiteland, Johnson County, were infected
with tobacco ring-spot (virus) in 1941.”
Note: This is the earliest document seen on TRSV [also
called bud blight] in the USA.
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address:
Indiana (Purdue) Univ. Agric. Exp. Station.
3927. Sprague, Roderick. 1942. Soybean diseases in Western
North Dakota. Plant Disease Reporter 26(17):382. Sept. 15.
• Summary: “In local gardens the edible [soybean] variety
Sioux is subject to bacterial blight (‘rust’) (Bacterium
[Phytomonas] phaseoli), apparently the same form which
was so very destructive on snap beans this year. In order
to obtain yields of green shell beans from soybean, early
seeding is employed and bacterial blight as well as damping-

off are serious factors in obtaining stands, particularly when
cold wet weather prevails, as it did this year. Fusarium scirpi
var. acuminatum and Pythium debaryanum were frequent
isolates from garden and field soybeans at Mandan and
McCanna [Mccanna], North Dakota, but did not appear to
be doing much damage other than adding to pre-emergence
injury at Mandan. Field soybeans seeded June 1 at McCanna
appeared very healthy on August 12, but obviously would
never mature seed. Much needs to be learned about seedling
troubles and their effect on time-of-seeding for this area.
(Roderick Sprague, Division of Cereal Crops and Diseases.
Northern Great Plains Field Station, Mandan, North Dakota.
August 20).”
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address: Div.
of Cereal Crops and Diseases, Northern Great Plains Field
Station, Mandan, North Dakota.
3928. Woods, M.W.; Penne, S.B. 1942. Two new records
for frog-eye leaf spot. Plant Disease Reporter (USDA)
26(17):382-83. Sept. 15.
• Summary: “Specimens of Cercospora diazu [sic, daizu]
Miura have been received from Maryland and Virginia. The
disease has not been recorded previously from either State.
“Maryland: Affected plants, probably of the Virginia
variety, were sent in by the County Agent of Carroll County
during August. The disease was said to be severe in the field
in which it occurred. (M.W. Woods, University of Maryland
College of Agriculture).
“Virginia: I am enclosing a specimen of soybean leaves
sent in from Stafford County, near Fredericksburg. The
county agent, W.L. Browning, reports that this is a sample of
the foliage of a 50-acre field. About 25% of the pods on these
plants have dried up. This is the first time I have observed
Cercospora on soybeans in Virginia. It very probably has
occurred previously but escaped our attention. (S.B. Fenne,
Extension Plant Pathologist. September 2).
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address: 1.
Univ. of Maryland College of Agriculture; 2. Extension Plant
Pathologist, Virginia.
3929. Dos Passos, Katharine. 1942. Science and the
beanstalk. Woman’s Home Companion 69(9):14-15, 105.
Sept.
• Summary: Subtitle: Meet a vegetable that’s just learning
its own strength. A gold mine for scientists, a boon to health,
and a bonanza for homemakers. An overview of the many
new ways that soybeans are used in America, with emphasis
on industrial uses as for artificial wool, plastics, and enamel.
Discusses the work of Henry Ford and the “U.S. Regional
Soybean Laboratory.” “Then the young science of farm
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chemurgy and the new science of nutrition began to focus a
searchlight on its [the soybean’s] chemical make-up and the
sacred grain of China has turned out to be a powerhouse of
energy.” Soybean protein is so much like that of meat that “it
is difficult for chemists to distinguish between the two. Our
army is using soy flour and some ninety mills are turning out
soy flour and grits of fine quality for army use; but as yet it is
not widely available in the United States.
“Nutrition is a fighting word today. To those who will
profit by it, the new nutrition ‘definitely promises greater
vigor, longer life, keener minds and a higher level of cultural
attainment.’”
Surprisingly, “soy flour improves candies, such as
hard candy, fudge, nut candies and caramels. The lecithin
emulsifies the fats and prevents drying out.”
American has developed a “soybean belt” and we grow
one-third of the world’s supply.
“The gold rush that’s under way in the laboratories
has been led by a canny old prospector named Henry Ford.
With the sort of old-fashioned inventiveness that is our
special genius he has been thinking for years that we some
day would grow automobiles from the soil... Now Ford’s
great processing plant at River Rouge takes in soybeans and
turn out window frames, steering wheels, gear-shift knobs,
distributors and a great variety of automobile parts.”
3930. Farrington, C.C. 1942. Soybeans in the Food-ForFreedom Program. Paper presented to Annual Convention
of the American Soybean Assoc. Washington, DC: USDA
Commodity Credit Corporation. 10 p. Held 17 Sept. in
Lafayette, Indiana.
• Summary: Wars inevitably lead to an increased demand
for edible fats and oil. After Pearl Harbor it became clear
that U.S. imports, which averaged about 2 billion pounds
annually during the 5-year period from 1936 to 1940, would
decrease to less than 1 billion pounds and that our exports,
which had averaged less than ½ billion pounds annually,
would need to be increased to about 2 billion pounds in
order to satisfy even the minimum essential needs of our
Allies. This change from a net import to a net export position
alone required an increase of 2½ billion pounds in domestic
production of fats and oils.
“In order to achieve this objective the Secretary of
Agriculture, shortly after Pearl Harbor, announced further
increases in the acreage goals for oil-bearing crops and
the output of animal products. The Secretary announced
also, in accordance with the provisions of Public Law 147,
77th Congress, that the prices of those products would be
supported at specified levels. Soybean producers were asked
to increase their acreage to be harvested for beans to at least
9 million acres in 1942 as compared with less than 6 million
in 1941 and a 5-year (1936-40) average of about 3.4 million.
In turn, soybean producers were assured that prices to them
would be supported at the $1.60/bushel level for high oil

content beans.
“Peanut growers were asked to increase their acreage
from about 2 million acres to 5 million acres and they were
assured of prices averaging about $80/ton for peanuts for
oil.”
“The farmers responded nobly to the Secretary’s request.
Soybean producers increased their acreage to almost 11
million acres.”
Note 1. This is the 2nd earliest document seen (Nov.
2016) that mentions the Commodity Credit Corporation (a
U.S. government agency) in connection with soybeans. It
is also the earliest document seen that gives the details of
the CCC’s incentives (price supports) to promote soybean
production. Address: Vice President, USDA Commodity
Credit Corp.
3931. Farrington, C.C. 1942. Commodity’s market program.
Soybean Digest. Sept. p. 5, 28.
• Summary: This is the text of a speech presented Sept. 17
at ASA convention explaining the soybean price support
of $1.60. “Commodity Credit Corporation [CCC], in
cooperation with other agencies of the Department of
Agriculture, the War Production Board [WPB], and the
Office of Price Administration [OPA] is developing a
comprehensive program for dealing with marketing, storage,
and processing problems of the four major oilseed crops–
cottonseed, soybeans, flaxseed, and peanuts.”
“On August 15, 1942, the Acting Chairman of the War
Production Board, issued Directive No. 7 delegating to
Commodity Credit Corporation authority to direct the use
of facilities suitable for the storage and processing” of these
4 major oilseed crops and their products. Subsidy programs
“will be designed to prevent the formation of bottlenecks
which might result from the inadequacy of margins between
the Government support prices of oilseeds, on the one hand,
and the price ceilings on oilseed products on the other.”
Farrington then explains the objectives and complex working
of these government programs.
Photos show: (1) Portrait photo of C.C. Farrington. (2)
Prof. K.E. Beeson (left) and C.C. Farrington (right) standing
on a platform with a loud speaker as Farrington addresses
the American Soybean Association convention crowd at
Purdue University [Indiana] Experimental Farm, Sept. 17.
(3) Part of the crowd of 600, seated in chairs, who attended
the Thursday afternoon program. Address: Vice President,
Commodity Credit Corp., Washington, DC.
3932. Farrington, C.C. 1942. Commodity’s market program.
Soybean Digest. Sept. p. 5, 28.
• Summary: Commodity Credit Corporation, in cooperation
with other agencies of the Department of Agriculture,
the War Production Board, and the Office of Price
Administration, is developing a comprehensive program for
dealing with marketing, storage, and processing problems of

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1454
the four major oilseed crops–cottonseed, soybeans, flaxseed,
and peanuts. A portrait photo shows C.C. Farrington.
Address: Vice President Commodity Credit Corporation,
Washington, DC.
3933. Jones, D. Breese; Divine, J.P. 1942. Soybean and other
proteins in flours. Soybean Digest. Sept. p. 10, 26.
• Summary: “The World War has developed a situation that
threatens a shortage of protein foods, particularly proteins
from animal sources–meat, milk, and eggs. In fact, such a
shortage is believed to be already impending, and that it will
increase not only with the duration of the war, but for some
time after hostilities have ceased. This situation demands that
immediate consideration be given to the nutritional values of
plant proteins that may serve in the diet.
“There are three important agricultural crops that offer
excellent possibilities for supplying plant proteins having a
high nutritive value, and which are eminently suitable for
use as human food in a variety of ways. These products are
soybeans, peanuts, and cottonseed.
“The question of protein requirements in nutrition is
essentially a question of amino acid requirements. This
does not mean, however, that a protein lacking in one of
these amino acids may not serve a very important place as a
protein food in the diet, since this deficiency can be corrected
by the use of other proteins that contain the amino acid in
abundance.”
A large table shows that a small amount of plant protein
flour combined with patent wheat flour greatly increases
the growth-promoting value of the patent wheat flour. This
suggests an easy way to increase protein supplies when
animal proteins are scarce.
The article concludes: “No matter how many vitamins
or how many mineral elements may be supplied in the
diet, satisfactory growth will not result if any one of the
ten nutritionally-essential amino acids be lacking. Wide
publicity is being given to so-called ‘enriched’ flour as a
great development in improving the nutritive value of wheat
flour. The enrichment consists in the addition of two vitamins
(thiamine and niacin) and one mineral element (iron). The
product is still as deficient in protein value as it was before
enrichment. The results of our experiments show that, even
after enrichment with eight vitamins and twelve mineral
elements, the growth-promoting value of white flour can
be still increased two-fold by protein supplementation with
10 parts of peanut or cottonseed flours, and four-fold with
soybean flour.”
A portrait photo shows D. Breese Jones. Address:
Protein and Nutrition Research Div., Bureau of Agricultural
Chemistry and Engineering, USDA, Washington, DC.
3934. Payne, Donald S. 1942. Soybeans in Lend-Lease.
Soybean Digest. Sept. p. 8.
• Summary: Contents: Introduction. Introduction of soys.

School Lunch Program. The new program (formulated by
Roy F. Hendrickson of USDA’s Agricultural Marketing
Administration). Soya flour industry’s future.
“The Agricultural Marketing Administration has
inaugurated a new program to stimulate and foster the use of
soya products... and to make this low-cost food available to
people throughout the United States as soon as possible.
A table titled “Lend-Lease purchases, July 1941 to
August 1942, has 3 columns: Item purchased, quantity
(pounds), and amount of soy flour and grits represented
(pounds). The items are listed below in descending order
of amount of soy flour and grits represented. Thus, the
main use of soy flour is in the first item: (1) Soya flour–
full fat, 29,115,000, 29,115,000. (2) Pork and Soya Links,
92,623,016, 20,377,060 (So soy flour comprises about
22% of this sausage). (3) Soya flour–low fat, 3,420,000,
3,420,000. (4) Soya grits–coarse–low fat, 3,420,000,
3,420,000. (5) Soya grits–fine–low fat, 3,420,000, 3,420,000.
(6) Dehydrated soups, 2,594,000, 650,000. (7) Dry soup
concentrate, 1,990,000, 600,000. (8) Cereal concentrates,
901,920, 180,384.
A portrait photo shows Donald Payne.
Note: On 11 March 1941 the USA ended its neutrality in
World War II by signing Lend-Lease.
“Lend-Lease (Public Law 77-11) was the name of the
program under which the United States of America supplied
the United Kingdom, the Soviet Union, China, France and
other Allied nations with vast amounts of war material
between 1941 and 1945 in return for, in the case of Britain,
military bases in Newfoundland, Bermuda, and the British
West Indies.
“It began in March 1941, over 18 months after the
outbreak of the war in September 1939. It was called An Act
Further to Promote the Defense of the United States. This act
also ended the pretense of the neutrality of the United States.
Hitler recognized this and consequently had submarines
attack US ships such as the SS Robin Moor, an unarmed
merchant steamship destroyed by a German U-boat on 21
May, 1941 outside of the war zone.
“This program was a decisive step away from American
non-interventionism since the end of World War I and
towards international involvement. The Americans demanded
that this rent be settled, and it took until 2006 for the UK
government to settle its debt to the USA” (Source: Wikipedia
at Lend-Lease, May 2010). Address: Senior Technologist,
Agricultural Marketing Administration (AMA), Washington,
DC.
3935. Soybean Digest. 1942. Soybeans for freedom: Report
22nd convention. Sept. p. 4, 6.
• Summary: “Seldom does an organization achieve a
program of such outstanding merit as that of the American
Soybean Association Convention which closed at Purdue
University September 17.
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“Attendance was good despite transportation difficulties,
and all branches of the industry were well represented.
Accommodations for the Convention at the Purdue Union
were excellent. To say that there was never a dull moment is
to state the case negatively.
“American existence is being transformed before the
hurricane of war. Many old ways of thought, processes and
products are quickly cast aside. Others, such as the soybean,
are rushed to the front. An insignificant crop not many years
ago, today the bean takes equal rank with cotton as the chief
domestic source of oils.
“Yesterday the soybean was a stranger in the American
diet, but today, due to the impending animal protein shortage,
the industry will have to provide large quantities of high
quality protein foods for human consumption, as well as
feeds for livestock rations. This was the picture the speakers
unrolled before the convention.
“The present importance of the soybean explains why
the U.S. Department of Agriculture was willing to send
so many of its aces to the convention at so critical a time.
Possibly of most significance was the panel on ‘Soybeans
in Human Food’ led by A.M. Dickson of the Agricultural
Marketing Administration.
“Mimeograph Copies: So great was the immediate
demand for copies of the papers given at the convention,
that the Digest has prepared mimeographed copies of all
speeches. These may be obtained from The Soybean Digest,
Hudson, Iowa, at the cost of 10c each, or a complete set for
$1.80.
“Following is the list of papers available:
“Soybean Oilmeal and the War, Lyman Peck, Soybean
Nutritional Research Council.
“Soybean Oilmeal in Wartime Economy, D.J. Bunnell,
Central Soya Co., Chicago.
“Soybean Research at the Northern Regional Laboratory,
H.T. Herrick, Director, Peoria.
“Making the Public Protein Conscious, Dean H.J. Reed,
Purdue University.
“Soybean Oilmeal in Poultry Feeding, Prof. C.W.
Carrick, Purdue University.
“Soybeans as Human Food, A.M. Dickson, Agricultural
Marketing Administration, Washington [DC].
“A Message to Soybean Growers, H.A. Olendorf, Soy
Flour Association, Chicago.
“Recent Work of the Bureau of Home Economics on
the Use of Soybean Products as Food, Dr. Louise Stanley,
Bureau of Home Economics, Washington [DC].
“Soybeans in the Lend-Lease Program, Donald S.
Payne, Agricultural Marketing Administration, Washington
[DC].
“Soybeans in Mineral and Vitamin-Enriched Bread,
Dr. J.A. LeClerc, Bureau of Agricultural Chemistry and
Engineering, Washington [DC].
“Soybean Products in Food Manufacture, A.A.

Levinson, the Glidden Company, Chicago.
“The Place of Soybeans in Advancing World Nutrition,
M.L. Wilson, Director of Extension, Washington [DC].
“Growth Promoting Values of Proteins in Various
Flours, Dr. D. Breese Jones, Bureau of Agricultural
Chemistry and Engineering, Washington [DC].
“Soybeans in the Army Diet, Col. Rohland A. Isker, U.S.
Quartermaster Corps, Chicago.
“Soybeans in the Food-for-Freedom Program, C.C.
Farrington, Commodity Credit Corporation, Washington
[DC].
“Soybeans from the Practical Farmer’s Viewpoint, J.B.
Edmondson, Clayton, Indiana.
“Protein Feeds in the Western Range Country, L.F.
Mollin, American National Livestock Association, Denver.
“Soybeans Around the World, Dr. W.J. Morse,
Department of Agriculture, Washington [DC].
“Many of these papers appear, in somewhat abbreviated
form in some cases, in this issue of the Digest. Others will be
published in later issues. Watch for them.
“Officers Reelected: ‘This being no time to swap
horses,’ as Jacob Hartz, chairman of the nominating
committee expressed it, all officers and directors of the
American Soybean Association, were renominated and
reelected at the Convention, from ‘Dave’ Wing down.
“The officers:
“David G. Wing, President. Mechanicsburg, Ohio.
“J.E. Johnson, Vice President. Champaign, Illinois.
“George M. Strayer, Secretary. Hudson, Iowa.
“J.B. Edmondson, Treasurer. Clayton, Indiana.
“The directors:
G.G. Mcilroy, Irwin, Ohio.
“Ersel Walley, Fort Wayne, Indiana.
“Howard Roach, Plainfield, Iowa.
“Stuart Ormsby, Belleville, New York.
“John Dries, Saukville, Wisconsin.
“Jacob Hartz, Stuttgart, Arkansas.”
A large horizontal oval photo shows: “The elected
officers. Left to right: Geo. M. Strayer, secretary. Hudson,
Iowa; J.E. Johnson, vice president, Champaign, Illinois;
David G. Wing, president, Mechanicsburg, Ohio; and J.B.
Edmondson, treasurer, Clayton, Indiana.”
3936. Wilson, M.L. 1942. The place of soybeans in
advancing world nutrition, an address... Presented at Purdue
Univ., Lafayette, Indiana, Sept. *
• Summary: Published in Washington, DC, by the U.S.
Extension Service. Note: This speech, which is no longer at
the National Agricultural Library, can be found in the M.L.
Wilson Collection, 1935-1960. http://www.lib.montana.edu/
collect/spcoll/findaid/acc00003.html
Series 12: Speeches, Statements, Articles, 1932-1956
Picked up by small town newspapers in Iowa at the time,
such as: (1) Postville Herald (Iowa). Aug. 12, 1942. p. 8. (2)
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Humboldt Independent (Iowa). Aug. 11, 1942. p. 6. (3) Elgin
Echo (Iowa). Aug 13, 1942. p. 6. (4) Jefferson Herald. Aug.
13, 1942. Front page.
3937. Zahnley, J.W. 1942. Soybean production in Kansas.
Kansas Agricultural Experiment Station, Bulletin No. 306.
31 p. Sept. (Bulletin No. 282, revised).
• Summary: This is a revised edition of Bulletin No. 282,
first published in 1939. Soybean production in Kansas has
increased since 1940 due to war conditions.
3938. LeClerc, J.A. 1942. Re: Thank you for the hospitality
in Chicago. Letter to Mr. Fearn, Fearn Soy Products Co., 355
West Ontario St., Chicago, Illinois, Oct. 6. 1 p. Typed, with
signature on letterhead.
• Summary: “Attention of Mr. Fearn: I want to tell you how
much I enjoyed the short time I spent at your office while in
Chicago. It was certainly a pleasure to see you again and to
know things are going along with you.
“I am enclosing two franks and I would be pleased to
receive a small sample of your soy flour and, likewise, of
your milk powder.
“If I can be of service to you at any time, I want you to
feel free to call upon me. Very truly yours... Enclosures–2.”
Note the use of “Mr. Fearn” rather than “Dr. Fearn.” Yet
in a subsequent letter (16 Jan. 1943) J.A. LeClerc addresses
him as “Dr. Fearn.” Address: Senior Chemist, Agricultural
Chemical Research Div., Bureau of Agricultural Chemistry
and Engineering, USDA.
3939. Yoder, R.E. 1942. Summary of selected Ohio
experiments on corn and soybean fertilization. Ohio
Agricultural Experiment Station, Depart of Agronomy
Mimeograph No. 82. 10 p. Oct. 30. See p. 5-10. Presented at
Ohio Fertilizer Conference, Ohio State University.
• Summary: Soybeans yielding 25 bu/acre remove 25 lb/acre
of phosphorus and 30 lb/acre of potash–more of each mineral
than corn, oats, or wheat. “From the viewpoint of mineral
removal, the soybean is the most potent soil depleting grain
crop commonly grown in Ohio.” In addition, despite the
fact that the soybean is a legume, it depletes soil nitrogen
supply and destroys soil organic matter at rates comparable
to corn. It is useless to waste fertilizer on soybeans unless
the soil carries an abundant supply of active lime (calcium).
“Soybeans leave the land in a loose, highly erodible
condition with less than half as many roots to bind the soil
as would be left by an average crop of corn.” Address: Chief
Agronomist, Ohio Agric. Exp. Station, Wooster, Ohio.
3940. Chemurgic Digest. 1942. Chemurgic personalities: Dr.
W.L. Burlison. 1(20):154-55. Oct. 31.
• Summary: Contains a good but brief biography and
photo of Dr. Burlison, presently head of the Department of
Agronomy at the University of Illinois. “Dr. Burlison was

born in Harrison, Arkansas, and was reared on a farm in
Oklahoma. He received the degree of Bachelor of Science
from the Oklahoma Agricultural and Mechanical College in
1905, the degree of Master of Science from the University
of Illinois in 1908, and the degree of Doctor of Philosophy
from the University of Illinois in 1915. In 1927 he was
awarded the honorary degree of Doctor of Agriculture by the
Oklahoma Agriculture and Mechanical College. Throughout
his career he has held many honorary positions. At the
present time he is Commander of the University Civilian
Defense Corps, the organization of which has become a
model for similar organizations in his state.”
3941. Bird, H.R.; Groschke, A.C. 1942. Feeds for chick
mashes. Flour & Feed 43(5):7-8. Oct. [2 ref]
• Summary: “Soybean oil meal” is a major ingredient in
each of these rations.
The writers obtained from 78.4% to 99.2% as efficient
growth and feed utilization with rations containing soybean
meal as the only protein supplement, as with their control
ration which contained 4 per cent fish meal and soybean
meal. They found that different lots of both expeller and
solvent processed soybean meal varied in feeding value. Bird
and Groschke’s rations contained 5% alfalfa leaf meal. They
used a feeding oil and riboflavin concentrate to supply part
of the vitamin A and riboflavin. Address: Dep. of Poultry
Husbandry, Agric. Exp. Station, College Park, Maryland.
3942. Purdue University (Indiana), Dep. of Agricultural
Extension, Extension Leaflet. 1942. Soybean oil meal for
cattle, hogs, poultry, and sheep. No. 234. 8 panels. Oct.
• Summary: Contents: Introduction. Soybean oil meal for
hogs: Must have mineral mixture, feeding facts, feeding
suggestions, mixtures give faster gains. Soybean oil meal for
dairy cattle. Soybean oil meal for beef cattle. Soybean oil
meal for sheep and lambs: Suggested grain rations. Soybean
oil meal for poultry: Good pasture necessary, chick starting
and growing rations, rations for layers. Address: Lafayette,
Indiana.
3943. Soybean Digest. 1942. Comparable price. Oct. p. 1.
• Summary: “Secretary of Agriculture Claude R. Wickard
has announced comparable prices for 17 agricultural
commodities including soybeans, under the Emergency Price
Control Act. These prices were determined as a result of the
hearing on comparable prices which the Department [USDA]
conducted at St. Louis, Missouri, August 24 to 28.
“The new comparable price for soybeans, as of August
15, is $1.46 per bushel, as compared with a previous parity
price of $1.44. Base price is set at $0.96. Average price
received during the 1941-42 season is $1.55.”
3944. Soybean Digest. 1942. We pledge our government
(Ad). Oct. p. 6-7.
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• Summary: This full-page ad, printed with red and black
ink on white, is the first ad seen in Soybean Digest that is a
2-page spread. It is sponsored by 17 different processors and
6 different grain dealers.
In the center of the ad, spanning both pages, we read:
“The soybean struts the stage in the mighty drama of war.”
“From its most abundant crop in history will soon flow
a river of oil and trains of soy flour to help feed the fighting
forces–and a mountain of soybean oil meal, the superior
protein concentrate, to swell production of livestock and
poultry and butter and eggs.
“We, the Growers–in the forward sweep to victory
answered the government’s call by tilling new far-flung
stretches. We will harvest the giant crop to the last bushel
despite shortage of help and machinery. And to our
government we pledge ourselves to provide utmost in farm
storage to facilitate a smooth marketing movement, and to
withhold the drier soys so those of higher moisture may be
given first right of way.
“We, the Grain Handlers–have discharged our duties in
the past and will do so this year, providing maximum storage
with fair treatment alike to all. We pledge ourselves to fight
for the full success of the program.
“We, the Carriers–straining under wartime demands,
will strive to clear the way for the soybean, and to keep
rolling stock rolling to the end that gluts may be avoided.
“We, the Processors–pledge ourselves to keep the drone
of our great plants sounding continuously around the clock
and around the calendar, save for breakdowns or acts of
God–so that the rich, life-giving products may be quickly
channeled to our workers, to our fighters, and to our Allies
across the seas.
“Thus does the industry–a solid, patriotic, fighting
unit–direct this pledge to the President and the Secretary of
Agriculture–and in return confidently anticipates continued
unstinted cooperation on the part of all governmental
divisions.”
The list of soybean processors includes: Archer-Daniels
Midland Co. (Chicago, Illinois–Toledo, Ohio–Buffalo, New
York–Milwaukee, Wisconsin–Minneapolis, Minnesota).
Soy Bean Processing Co. (Waterloo, Iowa). I.F. Laucks,
Inc. (Portsmouth, Virginia). Rose City Cotton Oil Mill
(Little Rock, Arkansas). Cairo Meal and Cake Co. (Cairo,
Illinois). Decatur Soy Products Co. (Decatur, Illinois).
Clinton Co. (Clinton, Iowa). A.E. Staley Mfg. Co. (Decatur,
Illinois–Painesville, Ohio). Illinois Soy Products Co.
(Springfield, Illinois). Simonsen Soybean Mill (Quimby,
Iowa). Standard Soy Bean Mills (Centerville, Iowa). Spencer
Kellogg and Sons, Inc. (Buffalo, New York–Des Moines,
Iowa–Decatur, Illinois–Chicago, Illinois). Funk Bros. Seed
Co. (Bloomington, Illinois). Soya Processing Co. (Wooster,
Ohio). Dannen Grain and Milling Co. (St. Joseph, Missouri).
Swift & Company Soybean Mills. Hoosier Soybean Mills,
Inc. (Marion, Indiana).

Photos show: (1) Inexpensive farm storage of
soybeans. (2) A grain and feed elevator–J. Roach Sons. (3)
A processing mill–close-up of equipment. (4) A farm feed
lot with cattle eating “high quality soybean oil meal” out of
troughs.
3945. Washington Post. 1942. Died: Morse, John B. Nov. 5.
p. B12.
• Summary: “On Tuesday, Nov. 3, 1942, at his residence,
4224 38th st. nw., John B. Morse, beloved husband of
Lena K. Morse, father of William T. [sic, J.] and Gladys H.
McHenry Morse. Services at the S.H. Hines funeral home,
2901 14th st. nw., on Thursday, November 5, at 1 p.m.
Interment Fort Lincoln Cemetery.”
Note: John was born in 1863; his wife’s maiden name
was Lena B. Kirschner (lived 1863-1943).
3946. Business Week. 1942. Soya rubber: Furthering the
experiments of Peoria laboratory, Detroit firm develops
Agripol into new commercial substitute. Nov. 28. p. 72-73.
• Summary: Reichold Chemicals, Inc. of Detroit, has begun
mass production of Agripol, made mainly from soybeans and
ethyl alcohol [actually ethylene glycol made from ethanol].
3947. Chemurgic Digest. 1942. Rubber from soybeans. Nov.
30. p. 169, 176.
• Summary: The first commercial production of synthetic
rubber from soy oil is announced by Reichhold Chemicals,
Inc. of Detroit, one of the world’s largest producers of
synthetic resins. Called Agripol, this chemurgic rubber,
has been under experiment by Reichhold and the U.S.
government for more than a year. The mechanical products
for which Agripol will be used include: gaskets for food
closures, industrial gaskets, belting, insulating mats, hose
linings, adhesives, many latex products, proof goods.
Production of 2000 tons a month of Agripol is planned for
early 1943.
“In certain of its physical properties, Reichhold frankly
states Agripol is inferior to natural rubber, particularly where
high tensile strength and resistance to severe abrasion are
desirable properties, as in automobile tires... In the field
of static rubber, Agripol is expected to prove a war and
peacetime boon, such as in molded products where high
tensile strength and great elongation are not essential... In
aging tests it behaves in superior fashion to natural rubber, is
less susceptible to attack by the elements and in resistance to
oxidation greatly surpasses natural rubber.”
“Principal raw materials employed in the production of
Agripol come from the American farm–soybean oil and ethyl
alcohol, although only a small percentage of ethyl alcohol is
used. The fatty acids extracted from the soybean oil, when
polymerized with ethylene glycol (obtained through the
dehydration of ethyl alcohol), produce Agripol.”
Reichhold is the largest user of soybean oil for industrial
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purposes in the U.S. Agripol was made possible through
initial research begun by the Northern Regional Research
Laboratories at Peoria, Illinois, which in the spring of 1942
succeeded in demonstrating that a rubber-like product
(Norepol) could be made by the polymerization of the fatty
acids extracted from domestic vegetable oils.
A photo shows Henry Reichhold (chairman of the
board), and Clinton Braidwood, the company’s 28-year-old
rubber expert.
3948. Chemurgic Digest. 1942. Norepol is promising. Nov.
30. p. 171.
• Summary: Norepol, a rubber substitute made from soybean
oil, has been developed because of wartime rubber shortages.
Norepol can be used for some of the things rubber is used
for (such as insulation, rubber heels on shoes, or rings for
sealing jars), or mixed with real rubber as an extender.
3949. Browning, G.M.; Russell, M.B.; Johnston, J.R. 1942.
The relation of cultural treatment of corn and soybeans to
moisture condition and soil structure. Soil Science Society of
America Proceedings 7:108-13. Nov. [5 ref]
Address: Iowa Agric. Exp. Station, Ames.
3950. Cartter, J.L. 1942. Equipment for maintaining
controlled temperature and low humidity is a seed storage
room. J. of the American Society of Agronomy 34(11):101727. Nov. *
• Summary: Mainly about soybean seed.
3951. Hammond, John C. 1942. Cow manure as a source
of certain vitamins for growing chickens. Poultry Science
21(6):554-59. Nov. [11 ref]
• Summary: Cow manure has a significant beneficial
effect on the growth of chicks if added to a diet deficient in
riboflavin, and it has no deleterious effect on the growth of
chicks if added to a complete and balanced diet. Soybean
meal was used in 2 of the 3 basal feed mixtures; meat scraps
were used in all three. “Cow manure contains a factor that
stimulates comb growth in both male and female chickens.”
Address: USDA Poultry Nutrition Lab., Bureau of Animal
Industry, Beltsville Research Center, Beltsville, Maryland.
3952. LeClerc, J.A.; Grewe, Emily. 1942. Soybread: a bread
enriched with minerals and vitamins. Soybean Digest. Nov.
p. 8.
• Summary: “Probably no food has had, in recent years,
more merited favorable publicity than soybeans and the
products made therefrom. It is now being quite generally
recognized that soy flour is exceptionally rich in many of
the essential nutritional factors such as high-quality protein,
minerals, and vitamins. All this applies equally well to the
three kinds of soy flour–full-fat, medium-, and low-fat. All
three types have excellent nutritive value. Soy flour is 15

times as rich in calcium as is patent wheat-flour, 7 times as
rich in phosphorus, 10 times as rich in iron, 10 times as rich
in thiamin, 9 times as rich in riboflavin, and 5 times as rich
in niacin, (nicotinic acid) besides being 4 to 5 times as rich in
protein and 10 times as rich in total minerals.
“Much has been said already about enriched flour and
bread. It is not intended to go into the history of this subject
in detail. Suffice it is to say that England, after having
considered the pros and cons of this subject for two years and
more, has finally given up the whole idea of flour enrichment
by use of synthetics and has gone on to an 85 percent wheatflour extraction basis. Canada and Australia have never
favored the use of chemicals to enrich flour but preferred to
use some of the millstreams, found to be especially rich in
the B vitamins, in addition to and in conjunction with the
regular flour. Canada has even gone so far as to stigmatize as
“adulterated” any flour to which a synthetic vitamin has been
added.
“Probably, a still better method to enrich flour is to use,
with white flour or whole-wheat flour, some such product
as soy flour, peanut flour, cottonseed flour, wheat germ, etc.
The use of 20 percent of soy flour with 80 percent of clear
flour makes a bread which is fully three-fourths as rich in
thiamin as is whole wheat bread, 85 percent as rich in iron,
70 percent as rich in phosphorus and 50 percent as rich in
niacin. Such a bread, made with 6 percent skim milk powder,
is even richer in calcium and riboflavin than is whole wheat
bread.
“Normally, 100 pounds of wheat yields 72 pounds of
flour. The losses which result in the milling process are
significant, viz.: an average of over 80 percent of the total
minerals, besides approximately an equal amount of the
vitamins. Wheat contains some 15 to 20 different minerals,
depending upon the presence of these elements in the soil.
In the process of milling wheat to flour, 70 to 90 percent of
each of these minerals is found in the offal. The enrichment
program calls for the addition of one mineral only, viz., iron.
“In wheat are found 10 to 12 vitamins of which, so far
as our knowledge goes at present, thiamin, niacin, riboflavin,
pyridoxine, pantothenic acid, and vitamin E are the most
important. Many more vitamins may be discovered in, and
isolated from, the wheat in the future. However, according
to our present knowledge, from 50 to 95 percent of each of
the known vitamins is removed in milling and is found in the
feed. The enrichment program calls for the addition of two
vitamins viz.: thiamin and niacin.
“The use of wheat germ, soy flour, peanut flour,
cottonseed flour, dried yeast, dried skim milk, etc., all rich
in B vitamins as well as in minerals, would enrich white
flour in a balanced manner, because each of those enriching
substances would not only add thiamin, niacin, and iron to a
flour deficient in most vitamins and minerals, but all of the
minerals and the B vitamins in amounts and in proportions
naturally found in those enriching substances.
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“The amount of calcium, phosphorus, and iron and of
thiamin, riboflavin, and niacin, present in one-half pound of
bread made from patent, clear, and whole wheat flours, as
well as from mixtures of 20 percent soy flour with 80 percent
wheat flour (all bread doughs containing 6 percent of skim
milk solids) has been compared to the daily requirement
of these essential food factors. According to the National
Research Council, the average adult requires daily 0.8 g. of
calcium, 12 mg. iron, 1.8 mg. thiamin, 2.7 mg. riboflavin,
18 mg. of niacin. Nutritionists generally assumed that
approximately 1.5 g. of phosphorus is required daily per
adult. On the basis that the average per capita consumption
of bread is approximately one-half pound per day, that
amount of bread made with 20 percent soy flour and 80
percent clear would supply 29 percent of the calcium, 35
percent of the phosphorus, 41 percent of the iron, 33 percent
of the thiamin, 16 percent of the riboflavin, and 30 percent of
the niacin required per day. One-half pound of bread made
from a similar mixture of soy flour and whole wheat flour
would supply 32 percent of the calcium, 54 percent of the
phosphorus, 59 percent of the iron, 46 percent of the thiamin,
18 percent of the riboflavin, and 56 percent of the niacin
of the daily requirement. In other words, bread containing
20 percent of soy flour and 80 percent of clear wheat flour
would be approximately 63 percent richer in calcium than
the present patent flour enriched bread, 100 percent richer in
phosphorus, 150 percent richer in iron, 70 percent richer in
niacin, but only 20 percent richer in thiamin and 40 percent
richer in riboflavin.
“In Table I are shown the percentages of the daily
requirements of minerals (calcium, phosphorus, and iron)
and vitamins (B-1, B-2, and niacin). Not only can very
satisfactory and nutritious bread be made from mixtures
of 20 percent soy flour and 80 percent wheat flour, but,
relatively speaking, equally nutritious cake, pie crust,
macaroni, pretzels, biscuits, and cookies can likewise be
made with such mixtures. Baking powder biscuits, e.g., made
from a 50 to 50 mixture of soy flour and clear grade of wheat
flour contain over five times as much minerals, including
calcium and iron, five times as much thiamin and riboflavin,
four times as much phosphorus, and three times as much
niacin, as do biscuits made from plain white flour only.
“The consumption of soy flour-clear flour bread would
supply each year 1½ lbs. more minerals than would the
ordinary enriched bread, besides 1¼ ounces of calcium,
3½ ounces phosphorus, 1.2 g. iron, 48 mg. thiamin, 54 mg.
riboflavin, and 972 mg. of niacin. These are appreciable
quantities when it is considered that the daily requirement
of thiamin is only 1.8 mg., that of riboflavin, 2.7 mg., and
that of niacin, 18 mg. These figures become all the more
significant if applied to the 16 to 18 years of the growing
period of a child, for, during this period most children eat no
bread except white bread.
Photos show: (1) A portrait photo of handsome J.A.

LeClerc. (2) Cross sections and side views of 6 different
loaves made of wheat bread mixed with various percentages
of soy flour.
Tables show: (1) Percentages of the daily requirements
in one half pound of bread–8 different mixtures of plain
patent flour, enriched patent flour, whole wheat flour, and
20% soy flour. The most nutritious (by far) is 80% whole
wheat flour and 20% soy flour.
(2) Amount of food factors [nutrients] in ½ lb. of
biscuits–4 different mixtures.
(3) Percentage of daily requirements in ½ lb. biscuits.
Note: This article was originally presented (during
World War II) as a paper before the 22nd annual convention
of the American Soybean Association, held at Purdue Univ.,
Lafayette, Indiana, on September 15-17, 1942.
3953. Melhus, I.E. 1942. Soybean diseases in Iowa in 1942.
Plant Disease Reporter (USDA) 26(20):431-32. Nov.
• Summary: Diseases that were unusually destructive
were bacterial blight, the mosaic diseases, downy mildew,
anthracnose, and pod and stem blight.
3954. Product Name: Agripol.
Manufacturer’s Name: Reichold Chemicals Inc.
Manufacturer’s Address: Detroit, Michigan.
Date of Introduction: 1942 November.
Ingredients: Soybean oil.
How Stored: Shelf stable.
New Product–Documentation: Chemurgic Digest. 1942.
“Rubber from soybeans.” Nov. 30. p. 169, 176. The first
commercial production of synthetic rubber from soy oil is
announced by Reichhold Chemicals, Inc. of Detroit, one
of the world’s largest producers of synthetic resins. Called
Agripol, this chemurgic rubber, has been under experiment
by Reichhold and the U.S. government for more than a
year. The mechanical products for which Agripol will be
used include: gaskets for food closures, industrial gaskets,
belting, insulating mats, hose linings, adhesives, many latex
products, proof goods. Production of 2000 tons a month of
Agripol is planned for early 1943.
Goss, W.H. 1943. “Soybean research at the Northern
Regional Research Laboratory.” Soybean Digest. Sept. p.
13, 42. The first research on substitutes for rubber, tung oil,
various resins, wool and silk, casein, and other strategic
materials, led to the development of Norepol, a rubber
substitute, made from the linoleic acid of soybean oil by
a carefully controlled polymerization. A large number of
companies have participated in its manufacture for use
instead of rubber. “If the shortage of fats and oils had
not developed, Norepol would undoubtedly now be in
production now on a scale many times the present rate,... At
the present time, nevertheless, at least four companies are
making it.”
Note: One of these is Reichhold Chemicals Inc. (Detroit,
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Michigan).
Falkenburg, L.B.; Cowan, J.C. 1945. “Norelac: A new
resin derived from soybean oil.” Soybean Digest. Oct. p.
8-9. “These polyesters may be mixed with certain rubber
compounding reagents and treated to give a superior
rubber replacement. This development was pioneered by
this Laboratory [NRRL, Peoria, Illinois], and it led to the
commercial production of Norepol for a short period in
1942-1943.”
3955. Scientific American. 1942. Miracle beans: Long called
“The Cow of China,” the soybean is now invading almost
every field of endeavor. 167(5):216-18. Nov.
• Summary: This article begins: “America in general has
just begun to ‘discover’ the widely varied possibilities
of the soybean. Henry Ford makes steering wheels of it,
midwestern farmers look on it as a promising money crop,
diet and health practitioners are starry-eyed about its protein,
calcium, and iron content... the little bean is a capital meat
substitute; that coffee, cheese, candy, salad oil, lubricating
oil, printer’s ink and celluloid and glue, airplane bodies and
rubber substitutes are made from it. It’s good for cattle–good
for dog food and linoleum and paint and rayon panties, good
for explosives, good for building bone and muscle in fighting
men. It’s a fine forage crop and, like alfalfa, it will enrich the
soil.
“But five years from now, when the present war has
made the soybean as familiar an institution in America
life as cellophane and synthetic rubber, it will be well to
remember that the ‘discovery’ of today was known to the
Chinese thousands of years before the birth of Christ. The
emperor Shen Nung speaks of it in his “Materia Medica,”
written in 2838 B.C. Whole ages before this... a legend was
current which had been handed down in northern China and
Manchuria to the present day, telling how man first became
acquainted with the soybean.
“A caravan of merchants, says the legend, was
homeward-bound, loaded with gold after a successful
trading expedition, when it was attacked by bandits. Taking
shelter in an easily defended ravine, the traders held off the
attackers for several days until their food ran low. Starvation
threatened–until one of the servants returned to camp with
a sack of beans he had found on a vine-like plant which the
animals were eating. They mashed up these beans to a paste
with a little water and baked them–and on this crude biscuit
the famished men regained enough strength to hold off the
attackers until help arrived.
“The Chinese have looked on the soybean as their staff
of life for ages.” Many have never tasted milk except that
from the soybean, which costs one-fourth as much as cows
milk. “Long it has been called the Cow of China. The Orient
uses the bean not so much as a vegetable as for making
cheese [tofu], [soy] sauce, bread, and meat substitutes. For
thousands of years it has been the basic protein food in

Manchuria, China, Korea, Japan, and the Malay Peninsula.
“Soybeans first came to America in 1804 on a clipper
ship whose Yankee master had ordered several bags tossed in
the hold in case his provisions ran low.”
William J. Morse, now senior agronomist at the USDA,
worked for 34 years “with the quiet fervor of a missionary
to bring the miracle bean prominently into the agriculture of
this country.”
In 1929 some 9 million bushes of soybeans were grown
in the USA, increasing to 91 million bushels in 1939. The
soybean is now America’s fourth largest cash grain crop; “we
grow as much as Manchuria. The cow of China has become a
hundred-million-dollar American industry.
More than 75% of America’s soybean oil goes into
food products; most of the rest goes into paint, lacquers, and
soaps. About 95% of the soybean meal is fed to livestock; the
remaining 5% is used to make plastics, flour for baking, glue,
fertilizer, dog food, breakfast cereals, macaroni, baby foods,
reducing diets, and diabetic foods.
Discusses (at great length) the work of Henry Ford and
Robert Boyer with soybeans, including soy fiber (which
has the potential to replace wool), Ford’s suit made of 25%
soybean fiber, plastic parts in cars, the car of the future with
a plastic body over a tubular steel framework (it will weigh
only 85% as much as 1942 models did), and his solvent
extraction system.
Note: This is the earliest document seen (March 2014)
with the term “Cow of China,” referring to the soybean, in
the title.
3956. Sumner, Robert J. 1942. Lipid oxidase studies. II.
The specificity of the enzyme lipoxidase. J. of Biological
Chemistry 146(1):211-13. Nov. [7 ref]
• Summary: “It was observed by Sumner and Sumner (1940)
found that the so-called ‘carotene oxidase,’ found in soy
beans, oxidized carotene only in the presence of unsaturated
fats. This observation was later confirmed by the independent
investigations of Tauber (1940). The oxidizing factor was
identified as the enzyme lipoxidase, the existence of which
was first noted by André and Hou (1932).
The purpose of this investigation is to determine the
effect of this enzyme on various unsaturated compounds in
order to establish the structure or structures for which the
enzyme is specific. The results indicate that lipoxidase is
most effective on a structural group whose chemical formula
is shown.
Note: This is the earliest English-language document
seen (April 2016) that uses the word “lipoxidase” in
connection with soybeans. André and Hou used the French
word “lipoxydase” in 1932. Address: Div. of Chemistry, New
York State Agric. Exp. Station, Geneva, New York.
3957. Sumner, Robert J. 1942. Lipid oxidase studies. III.
The relation between carotene oxidation and the enzymic
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peroxidation of unsaturated fats. J. of Biological Chemistry
146(1):215-18. Nov. [7 ref]
• Summary: Linseed oil was highly peroxidized by stirring
violently with aqueous soy bean meal extracts and the
peroxidation of the product was then determined. It was
shown that carotene is not oxidized by the peroxides formed
from unsaturated fat, either directly or indirectly. Rather
the oxidation of carotene requires that the peroxidation of
unsaturated fat be actually in progress.
It was shown that there exists in soy bean meal no
enzyme which catalyzes the oxidation of carotene by fat
peroxide.
Note: This is the earliest English-language document
seen (July 2003) that uses the word “peroxidation” in
connection with soybeans. Address: Div. of Chemistry, New
York State Agric. Exp. Station, Geneva, New York.
3958. U.S. Bureau of Agricultural Economics. 1942.
Soybeans harvested for beans. Washington, DC. 16 p. Nov. *
• Summary: Estimates of acreage, yield, and production
of soybeans harvested for beans for the years 1939, 1940,
and 1941, in Ohio, Indiana, Illinois, Missouri, and Iowa, by
counties. Address: Washington, DC.
3959. USDA Agricultural War Information (AWI). 1942.
Soybeans for oil. Heavy on the soybeans. AWI-10. 2 p.
• Summary: “Uncle Sam needed more than a billion pounds
of this oil when imports were cut off from the Pacific. He
needed it: For quick-drying paints for planes... and ships.
To keep fighting men well fed: Lard substitutes and a highly
nutritious flour are important foods from soybeans. For
tanks: Soybean meal is used in the process of metal casting
[for foundry cores]. An illustration (cartoon) accompanies
each statement.
“Soybean are coming through in a big way. They were
asked to grow at least 9 million acres of soybeans for harvest
in 1942 as beans–10 million if possible–as compared with
less than 6 million acres harvested last year. And it looks as
if they’re making the grade.”
“Soybean oil can be used in making soap, medicines,
linoleum, oilcloth, printer’s ink, glycerin, leather goods, and
some metals. The oil can be used in the protective coating of
ships, tanks, guns, plans and cantonments [usually temporary
quarters for troops]. It takes 3,500 bushels of soybeans to
produce enough oil for use in painting a battleship; 1,000
bushels for oil to paint a cruiser; 200 bushels to paint a
destroyer; and 155 bushels to paint a submarine.”
“Soybean meal is also useful. It is becoming more and
more popular as a high-protein feed for livestock. Highly
nutritious flour, macaroni, crackers, and such foods can be
made out of the meal. It can be used in plastics which take
the place of metals that have gone to war.”
Note: In pre-Pearl Harbor days, coconut oil from
the Philippines, palm oil from the Dutch East Indies and

Malaya, and tung oil from China accounted for about 50
percent of America’s vegetable oil imports. Address: USDA
Agricultural Adjustment Agency.
3960. Associated Press (AP). 1942. Synthetic substitute for
rubber now being made from soy bean. Christian Science
Monitor. Dec. 1. p. 17.
• Summary: Detroit, Michigan–”Reichold Chemicals,
Inc. announced that a new synthetic substitute for rubber,
made chiefly from soybean oil and ethyl alcohol, had been
developed by Clinton Braidwood, 28-year-old Michigan
Chemist, and is now in production.”
It is suited as a substitute for rubber in about 15% of
rubber’s peace-time uses. It is unsuited for use in automobile
tires or other applications demanding resistance to heat and
friction.
It was developed in cooperative experiments with
government technicians at the Department of Agriculture’s
Northern Regional Research Laboratory at Peoria, Illinois,
which announced a similar rubber substitute made from
vegetable oils last spring.
Henry H. Reichhold, chairman of the company’s board,
said his company is now manufacturing “the new soy bean
synthetic at the rate of 125 tons a month” and is thinking
about expanding his operations.
It is static rubber, suited for use in fire hoses, insulation,
shock absorption, gaskets, air and water-tight containers,
waterproof apparel, and adhesives.
Reichhold Chemicals has five factories in the USA, as
well as ones in Sydney, Australia, and Liverpool, England.
3961. Pinckard, Joseph A. 1942. Diseases of soybeans and
peanuts in Mississippi. Plant Disease Reporter (USDA)
26(22):472-73. Dec. 1.
• Summary: “The soybean crop in Mississippi has been
estimated at approximately 3,060,000 bushels of beans as
of October 1. Although soybeans have been grown here
for some years it is a relatively new crop and destructive
epidemics of diseases have not yet been reported from this
State. In the older soybean growing area, the MississippiYazoo delta, we have found several of the common soybean
diseases. Two were sufficiently destructive this year to cause
us to be alarmed for a few weeks.
“Bacterial pustule (Bacterium phaseoli var. sojense)
[Xanthomonas] appeared on the lower leaves just before
blossom time and caused upward progressive defoliation.
Diseased fields assumed a yellowish appearance during mid
June in the Mississippi delta. Rainfall above normal was
experienced in this area. Other areas of the State, northeast
and east-central, were undergoing severe drought conditions
at this season and later. The disease was somewhat less
conspicuous in the dry areas although additional infections
continued to appear through the summer.
“Other similar bacterial leaf spots may have been
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present. Of particular importance is the fact that these leaf
spots were found widely distributed throughout the State,
indicating perhaps that they have been here for some time.
“Downy mildew (Peronospora manshurica) was found
in all fields examined. It appeared to be worse in moist
regions, reaching a peak in late June. This disease was also
found to be common in the drought affected areas. The
geographical distribution of the disease in the State indicated
it to be a long-time resident.
“Mosaic (virus) was scattered and sporadic. Its presence
was usually explained by the owner obtaining seed from
unknown sources. The disease did not seem to spread
noticeably. Losses were very insignificant except on one
farm visited.
“Sclerotium blight (Sclerotium rolfsii) was observed
commonly in small spots where soybeans were planted
broadcast for hay. This disease is exceedingly common
on vegetables and ornamentals but it did not appear to be
widespread on soybeans.
“The damage caused by these diseases on soybeans
cannot be estimated with much accuracy although it is
probably between 5 and 10% for the entire State. The greater
portion of this damage is caused by the combined action
of bacterial leafspots and downy mildew. Those 2 diseases
occurred together on the same leaves, causing an alarming
defoliation. No varietal resistance of value was observed last
year.
“The peanut crop in Mississippi rose from 14,040,000
pounds last year to an estimated 41,750,000 pounds
(October) this year. It being a new crop in this State, many
farmers experienced poor stands. No seed treatment was
used insofar as we were able to determine.
“Leaf spot (Cercospora sp.) was very common
throughout the State. In some places it appeared in early
June. Many growers have confused leafspot with normal
maturity of the vines, consequently the losses are not
generally recognized.
“Sclerotium blight (Sclerotium rolfsii) was the only
other disease observed on peanuts this year. The damage was
slight.
“Leafspot alone probably accounted for 10 or 15% loss
of the crop this year. The damage from seedling diseases,
or poor stands, undoubtedly reduced the crop appreciably.
It is estimated that 60% of a normal stand was obtained.”
Address: Mississippi Agric. Exp. Station.
3962. Rusk, Henry Perly. 1942. Re: The soybean story is a
sad one. Letter to Mr J.E. Watt, Fulton County Farm Advisor,
Canton, Illinois, Dec. 23. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Watt: Answering yours of the
seventeenth, the soybean story is a sad one. Looking back
over what has happened, I think we can see many mistakes,
but I am not sure how much blame we can attach to any

one individual or agency for not anticipating all that has
happened.
“Briefly, the ceiling price on soybean oil meal at
wholesale, and until recent weeks no ceiling on retail
price except the March ceilings, offered an opportunity for
brokers, jobbers, and mixed feed dealers to make a killing.
“While government agencies were talking about how
to move soybean oil meal and what agency would have the
responsibility or the ‘honor’ of handling the jobs, mixed
feed processors, brokers, et cetera, bought up the major
portion of the soybean oil meal manufacturers’ anticipated
production for many months in advance. These people have
legal title to the meal, and I don’t see any immediate relief
from the situation unless the production of eastern seaboard
and southern mills, which have recently undertaken large
crushing operations, results in some cancellation of orders
placed with the soybean processors in this section of the
country. There is some evidence that this may happen.
“Mr. J.B. Hutson of the Commodity Credit Corporation
recently remarked that if he were holding a lot of soybean
oil meal he would be looking for a place to unload... but
we must remember that he was attempting, at least in some
measure, to appease corn belt feeding interests.” In short,
the government is concerned that there will not be enough
soybean meal for use as feed.
Location: University of Illinois Archives (Urbana),
Agriculture, Dean’s Office, Subject file, Record Series 8-1-2,
Box 134, Folder: Soybean Oil Meal Situation, 1932-1942.
Address: Dean [of the College of Agriculture] and Director
[of the experiment station].
3963. Let’s Live. 1942. Soybeans go to war and gain on the
home front: Highly nutritious vegetable comes into its own.
Dec. 30. p. 5.
• Summary: “’Ten million boosters for the soybean,’ predicts
Col. Rohland A. Isker, Q.M.C., Subsistence Laboratory,
Chicago, for its in the army now... ‘If the soldier is given a
good soy product, he will come home a booster,’ says the
colonel. The army goal is ten million; hence ten million
boosters for this nutritious vegetable.
The principal use by the army of soybean flour up to the
present has been in K Biscuits. The chief function underlying
its use is to provide as complete a non-meat protein as
possible.”
There are also comments by (1) H.A. Olendorf,
president; Soy Flour Association. (2) A.A. Levinson, Soya
Products Division, The Glidden Company. (3) Dr. Louise
Stanley, chief, Bureau of Home Economics, Washington,
DC.
“All were lavish in their praise of the soybean and gave
it high ranking in accomplishing Secretary Wickard’s famous
saying: ‘Food will win the war and write the peace.’”
Note: “Claude Raymond Wickard (February 28, 1893–
April 29, 1967) served as Secretary of Agriculture under
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President Franklin D. Roosevelt from 1940 to 1945. Wickard
was born on his family farm in Carroll County, Indiana, near
Camden. He graduated from Purdue University in 1915, with
a bachelor’s degree in agriculture, and was chosen as ‘Master
Farmer of Indiana’ in 1927 for his improvements in stock
feeding and farming. Elected to the Indiana Senate in 1932,
he was appointed as Undersecretary of Agriculture. When
Henry A. Wallace resigned as Secretary of Agriculture in
1941 to become Vice-President of the United States, Wickard
succeeded to the post. During World War II, Wickard headed
the War Foods Administration, promoting increased farm
production as a matter of patriotism. His slogan was ‘Food
Will Win the War and Write the Peace’” (Source: Wikipedia
May 2010).
3964. Associated Seed Growers, Inc. 1942. A descriptive
catalog of vegetables for canning and quick freezing (No.
11): Asgrow. New Haven, Connecticut. 52 p. 23 cm.
• Summary: The section titled “Edible Soybeans (Soja
max)” (p. 11) lists five varieties of edible soybeans sold by
the company, with a brief description of each and the number
of days to green shelled beans: Bansei (90 days), Emperor
(108), Giant Green (77), Hokkaido (98), Willomi (95). The
text at the top of the page is the same as that in Descriptive
Catalog No. 9 (published in Jan. 1941). The photo is
different; it is larger and shows numerous soybeans in their
pods on plants in a field.
Pages 48-49 near the end of the catalog discuss “The
Asgrow Germination and Analytical Laboratory, New
Haven, Connecticut,” with three photos. On pages 50-51 are
two sets of indexes. The second index shows that all Asgrow
varieties of edible soybeans are suitable for quick freezing.
On the last page (unnumbered) are two large photos,
showing the Asgrow breeding stations at Hamilton, Montana,
and Milpitas, California.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
3965. Hutcheson, Thomas B. 1942. Soybean production.
Virginia Agricultural Experiment Station, Bulletin No. 345.
14 p. Dec.
• Summary: Contents: Introduction. Uses of soybeans.
Soybeans for soil improvement. Varieties of soybeans. Soil
adaptations. Preparation of seed bed. Method of planting.
Time of planting. Inoculation. Fertilizers and lime for
soybeans. Cultivation. Rotations for soybeans. Methods of
harvesting soybeans. Address: Agronomist, Blacksburg.
3966. Johnson, Sherman E. 1942. Agricultural production for
1943. Washington, DC. 24 p Dec.
• Summary: Remarks at the Regional Production Goals
Conference, Dec. 1942. Contains tables showing 1945
production goals for cattle, hogs, chickens, the various

grains, hay, flaxseed, soybeans for beans, peanuts, dry beans
and peas, cotton, tobacco, sugar cane and beets, white and
sweet potatoes, commercial truck crops, fresh fruit, lard,
milk, eggs, and turkeys.
On page 13, in the section on “Oil crops” are long
paragraphs about soybeans and peanuts. “The acreage
goal for soybeans is 10.5 million acres” [in 1943]. “The
acreage goal for peanuts is 5.5 million acres” [in 1943].
Address: Chief, Production and Supplies Branch, Office of
Agricultural War Relations [USDA, Washington, DC].
3967. Neubert, A.M.; Clore, Walter J. 1942. Processing of
fruits and vegetables by canning. Washington Agricultural
Experiment Station Bulletin No. 425. p. 95. Dec. *
• Summary: Trials on maturity for canning were conducted
on Elberta peaches, four varieties of peas, two varieties of
lima beans, and Bansei green soybeans.
3968. Soybean Digest. 1942. A soybean casserole: Some
recipes from a new book on beans. Soybeans... and people.
Dec. p. 8.
• Summary: “The following recipes are taken from Soy Bean
Recipes [2nd ed.], a 48-page booklet by Mildred Lager of the
House of Better Living, 3477 West Sixth St., Los Angeles,
California, that gives more than 150 ways to use soybeans as
meat, milk, cheese, or bread. The booklet is well worth the
55¢ by mail asked for it.
“Miss Lager, who has been talking soy foods over
Radio Station KFAC for eight years, writes, ‘At the present
time [during World War II] I am teaching nutrition at the
American Women’s Volunteer Service and you can be sure
that soybeans will be given their proper place in the diet. I
am not a vegetarian, a food faddist or a soybean nut of any
kind, but I do believe that the soybean belongs in our present
nutritional program from the economy standpoint.’”
Contains recipes for: Omelet (with 2 cups mashed or
sieved soybeans and 4 eggs). Soy fudge (with 1 cup soybean
flour). Soy pie crust (with ½ cup soy flour). Soy wheat
muffins (with 1 cup soy flour). Soybean casserole (#1 & 2,
each with 2 cups cracked cooked soybeans). Photos show:
A portrait of Mildred Lager. A soybean casserole (Courtesy
Illinois State Bureau of Home Economics). Address: Los
Angeles, California.
3969. Stanley, Louise. 1942. Studies of Bureau of Home
Economics (on soybeans). Soybean Digest. Dec. p. 4, 10.
• Summary: “During the last war an effort to promote
the wider use of soybeans was unsuccessful because the
vegetable varieties were not generally grown and processed
products from the other varieties were on the market to a
limited extent. Soys were grown then largely as a forage crop
and used in animal feeding.
“The earlier work of the Bureau on soybeans was
undertaken in cooperation with the Bureau of Plant Industry.
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We tested the vegetable varieties–those most satisfactory as a
green vegetable–those that were easily cooked as dried beans
and did not have the beany flavor characteristic of many
varieties.
“The green vegetable soys are too little known and used.
They have good flavor and food value, being good sources of
efficient protein, calcium, vitamins A, C, thiamine, riboflavin
and probably a fair source of other members of the B
complex.
“Satisfactory methods of preparing and using soybean
milk, the curd, and the mash were worked out and the
varieties most satisfactory for this use determined. Home
methods were worked out for sprouting the dried beans.” A
photo shows Dr. Louise Stanley. Address: Chief, Bureau of
Homes Economics, Washington, DC.
3970. Wisconsin Agricultural Experiment Station, Bulletin.
1942. What’s new in farm science. No. 456. Dec. See p. 69.
• Summary: The section titled “Sprouted soybeans are
nourishing” (p. 69) states: “Sprouting raw soybeans tends to
improve their nutritive value, according to trials by Gladys
Everson, Helen Parsons and Harry Steenbock.
“The effect of moist heat in improving soybeans does
not seem to be limited to any particular part of the protein.
When soybean protein was chemically split...”
3971. National Agricultural Library. 1942-1969.
Bibliography of agriculture. Serial/periodical. Beltsville,
Maryland: USDA National Agricultural Library (NAL). Vol.
1, No. 1, July 1942.
• Summary: All volumes of this serial have been digitized
and are on HathiTrust. As of Aug. 2014, volume 1 (1942)
to volume 33 (1969) are in “full view.” On the cover of Vol.
1, No. 1 (July 1942) is typewritten: The Bibliography of
Agriculture is issued monthly in four sections.
Section A, Agricultural Economics and Rural Sociology.
Supersedes Agricultural Economics Literature.
Section B, Agricultural Engineering. Supersedes Current
Literature in Agricultural Engineering.
Section C, Entomology. Supersedes Entomology Current
Literature.
Section D, Plant Science. Supersedes Plant Science
Literature.
AGRICOLA originated in 1942 as the Bibliography
of Agriculture, a printed index of article citation records.
It was first digitized in 1970, when records were placed
on magnetic tapes rather than reproducing them manually.
The name was changed to AGRICOLA at this time, and the
records were made available through database vendors such
as Dialog and OCLC. In 1998, it became available to the
general public for free on the World Wide Web. Contrary
to the above cataloging record, after 1969, the BofA was
published by commercial publishers–CCM International,
then MacMillan, and then, from 1975 to the end, by Oryx

Press–probably part of the reason for the HathiTrust
reluctance to “turn on” the “Full view” of post-1969
volumes. Although, as with the Dictionary Catalog of the
NAL, the information for the printed volumes of the BofA
was supplied by the NAL in the form of “magnetic tapes”
(not catalog cards) to the commercial publisher(s).
Note: This source was used extensively in building the
SoyaScan database. Address: Beltsville, Maryland.
3972. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B.
1942. Report of the Sherman Branch Experiment Station,
Moro, Oregon 1941. Moro, Oregon. See soybeans, p. 91-98.
• Summary: “In the spring of 1941, 35 varieties of soybeans
were obtained from W.J. Morse of the Department of
Agriculture, Washington, D.C. These 35 varieties were
seeded in two series of single 16 foot nursery rows two feet
apart on May 6, 1941. Good stands were obtained from all of
the varieties seeded...
“The early varieties were ripe by September 16, the
medium early varieties by late September and the late
varieties October 29... The yields ranged from 1.4 bushels
per acre for Hahote, a very late variety, to 9.6 bushels per
acre for F.P.I. No. 68488, a medium early variety.”
Contains 5 photos and 3 tables. Address: 1.
Superintendent; 2. Research Asst.; 3. Sr. Agricultural Aid.
3973. Becker, Joseph A; Froehlich, Paul; Brandt, A.E.; et al.
comps. 1942. Agricultural statistics 1942. Washington, DC:
U.S. Government Printing Office. 840 p. Index. 24 cm. For
soybeans and soy products (main entries) see p. 196-203,
219-21, 549, 574, 602, 637.
• Summary: A digital search reveals that soybeans are
mentioned 56 times in this book: pages 7, 99, 196-97, 199203, 219-221, 349-50, 353-56, 574, 581, 598, 602, 636, 638,
and 659.
Tables on pages 196-203 are entirely about soybeans.
The major oilseeds and oils imported in 1939-40 but cut
off by the war were: copra 559 million lb, coconut oil 319
million lb, olive oil 64 million lb, and palm oil 246 million
lb. Address: United States Dep. of Agriculture, Yearbook
Statistical Committee.
3974. Hughes, H.D. 1942. Soybeans through thirty years at
the Iowa station. Iowa Yearbook of Agriculture 43:383-86.
• Summary: This book is a report on agricultural research for
the year ending June 30, 1902.
“From less than 5,000 acres to over 2¼ million in 20
years; that is the way soybean production has expanded
in Iowa. A crop and a record that seem to deserve special
mention.”
“Plantings with soybeans at the Iowa Station, however,
go farther back than 1910. Charles D. Reed, meteorologist
with the United States Weather Bureau at Des Moines, had
soybean plantings under observation when he was in charge
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of the field experiments at the Iowa Station as early as 1898.
“That the work with soybeans at the Iowa Station has
been extensive and continuous through a period of years
is evidenced by the publications of the Station. In Station
Circular 65 ‘Soybeans in Iowa,’ 1920, the opening paragraph
states: “’The Iowa Agricultural Experiment Station has
grown a number of different varieties of soybeans each year
since 1910.’”
“The first soybean processing plant to be established in
Iowa was the Standard Soybean Mills at Centerville, Iowa,
in 1929... Iowa now has 10 such mills. The smallest has an
estimated annual capacity of 200,000 bushels and the largest
approximately 2½ million.”
Page 386: “The soybean program at the Iowa Station
was greatly strengthened and expanded under the leadership
of Dr. Martin Weiss, beginning in 1938, at which time 17
variety crosses were made, with a considerable number of
very promising lines resulting. “It was not until 1922 that
the soybean crop of the state was considered sufficiently
important to justify the gathering of statistics on acreage. The
acreage of beans grown alone in that year was reported to be
4,686; 3 years later this had jumped to 20,000 and in another
3 years to 44,000.”
A bibliography of publications on soybeans by Iowa
State College (from 1920 to 1942) is given.
3975. Iowa Agricultural Experiment Station Report. 1942.
Soybeans through 30 years at the Iowa station [Ames].
1941/42, Part I. p. 19-26. *
3976. Lager, Mildred. 1942. Soy bean recipes: 150 ways to
use soy beans as meat, milk, cheese, & bread. 2nd ed. Los
Angeles, California: House of Better Living. 43 p. Index. 21
cm. Reprinted in 1943.
• Summary: Contents: Soy beans and soy bean recipes. The
versatile soy bean. History of the soy bean. Food value.
Analyses. Comparison with other legumes. Ash analysis.
Soy beans in low starch diet. Alkaline ash. Soy bean recipes:
From soup to nuts. Green soy beans. Dry soy beans. Canned
soy beans. Soy bean salads. Cracked soy beans. Cracked soy
beans as meat substitute dishes.
Soy milk. Cooking with soy milk. Tofu or soy bean
cheese (including canned tofu or soy cheese, and recipes
for soy cheese from soy milk, tofu steak, mock fish tuna,
scrambled tofu, tofu in soup, fresh tofu in desserts, cocoanut
tofu). Recipes for canned soy cheese or curd (10 recipes).
Soy butter [soynut butter]. Recipes for soy butter. Soy
spreads. Salad dressings.
Soy flour. General rule for using soy flour. Soy bread
and muffins. Soy gluten recipes. Soy pancakes and waffles.
Pie crusts, cakes, cookies. Puddings. Soy noodles, macaroni,
spaghetti. Soy candies. Soy beverages. Soy cereals.
Toasted soy beans. Soy sprouts. Index. The versatility of
the soybeans (full-page diagram on inside rear cover from

USDA Farmers’ Bulletin No. 1617).
A photo (p. 1) shows Ms. Lager and notes: “I want
to acknowledge the aid received from Madison College,
Tennessee; Loma Linda Food Company, El Molino Mills,
Penna Soya Products Company, and from the many friends
who gave me suggestions and recipes.” Address: 3477 West
6th St., Los Angeles, California.
3977. Löbbe, Henrique. 1942. Cultura da soja no Brasil. 6a
ed. [Culture of soybeans in Brazil. 6th ed.]. Rio de Janeiro,
Brazil: Serviço de Informaçao Agrícola, Ministerio da
Agricultura. 35 p. 23 cm. 4th edition, 1939, 33 p.; 7th ed.,
1945, 74 p. [Por]
• Summary: Contents: History (in East Asia, Europe, and the
USA). Markets. Soybean trials in Brazil (from March 1921
at Campo de Sementes de Sao Simao). Letter dated 28 Sept.
1926 from W.J. Morse of the USDA to Dr. Henrique Lobbe
(after Lobbe’s visit with Morse to Arlington Farm [Virginia],
Morse sent Lobbe one ounce each of 51 varieties of named
American soybeans, plus 17 varieties of cowpeas). Table
showing the 48 varieties of soybeans tested at Sao Simao
in 1927, with the dates of planting, germination, flowering,
maturation, and harvest, days to maturity, resistance to pests
(vagens), height of the plant, and yield (in grams). Botanical
description. Nomenclature (in Brazil the soybean is called
“soja,” “feijao China,” “ervilha oleaginosa do Japao,” “feijao
Japones,” and “fava da Mandchúria”). Varieties (divided
into 5 groups from very early [80-90 days] to late [130-150
days]). Green manure. Climate and soil. Chart showing
products of the soybean (from Piper & Morse, The Soybean
1923). Preparation of the soil. Inoculation with bacteria.
Sowing. Chemical fertilizer. Things to be careful of during
cultivation. Diseases and pests. Harvest and yield. Cost of
cultivation. Use as forage. Chemical composition of the
seeds. Oil. Cake. Use as a food for humans: Hahto and
Easycook, soy sauce, soymilk and tofu (leite e queijo de
soja), use in diabetic diets, soy flour. Address: Brazil.
3978. Markley, Klare S.; Goss, Warren H. 1942. The
chemistry and technology of the soybean and its derived
products. II. Processing of soybeans and soybean products.
ACE (U.S. Bureau of Agricultural Chemistry and
Engineering). No. 142. Part II. 69 p. Illust. 28 cm. Part II, by
W.H. Goss. [207 ref]
• Summary: Contents: Processing soybeans: 1. Development
of the soybean processing industry. 2. Grading and storage.
3. Methods of processing soybeans. 4. Processing by means
of continuous presses: The Anderson expeller, the French
screw press, operation of continuous presses. 5. Processing
by means of continuous solvent extractors: The Hildebrandt
system, the Bollmann system (or Hansa-Muehle extractor),
extraction system of the French Oil Mill Machinery
Company, the Allis-Chalmers extractor, the Ford extraction
system, other solvent systems, solvents, hot alcohol
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extraction process, extractor design data. 6. Hydraulic
pressing (incl. wedge press). 7. Miscellaneous processing
methods. 8 Soy flour. 9. Cost of processing soybeans.
Production and refining of phosphatides (prepared
by Klare S. Markley, p. 35): processing soybean oil for
food uses. 1. Neutralization and washing. 2. Bleaching.
3. Hydrogenation. 4. Deodorization. 5. Winterizing. 6.
Shortening. 7. Margarine. Literature cited (p. 52).
Phosphatides (p. 35): “With the development of solvent
extraction methods in Germany for the production of
soybean oil, the industry was confronted with the problem
of disposing of the sludge which separated from the oil
when it was clarified by settling or other means. This
sludge or foots comprised an emulsion of phosphatides,
phytins, bitter principles (glucosides), sterols, mucilaginous
substances, finely divided meal, water, and oil. Relatively
large volumes of this sludge or foots accumulated at the oil
mills. This disagreeable, malodorous mass soon underwent
decomposition with the formation of even more disagreeable
odors, and its disposition became a serious problem to the
industry.
“Two groups of patents each covering different
processes for the recovery of phosphatides and oil from
these sludges or foots were granted about the same time to
the firm. of J. D. Riedel Akt.-Ges. and to the Hanseatische
Mühlhlenwerke Akt.-Ges., respectively.” Address: Urbana,
Illinois. U.S. Regional Soybean Industrial Products Lab.
3979. Markley, Klare S. 1942. Production and refining of
phosphatides. ACE (U.S. Bureau of Agricultural Chemistry
and Engineering) No. 142. Part II. p. 35-38. In: Goss.
1942. The Chemistry and Technology of the Soybean and
Its Derived Products. Part II. Processing of Soybeans and
Soybean Products. [35 ref]
• Summary: Contains a superb bibliography.
“The industrial production of soybean phosphatides
on a large scale has been a relatively recent development
which resulted primarily from the introduction and general
processing of Manchurian soybeans by German oil mills
during the 1920’s, and as a further consequence of which
the process and apparatus have been largely developed in
Germany.
“Since about 1900 many patents have been granted,
especially in Germany, covering the recovery and
purification of phosphatides from various plant materials,
and particularly from oilseeds and oil bearing materials.
The raw materials have comprised wheat, corn, rye, and
barley germs (207), and lupins (49), peas (99), soybeans, and
other legumes. Ethyl and methyl alcohol were principally
employed as solvents, and acetone and salt solutions as
purification agents.
“With the development of solvent extraction methods
in Germany for the production of soybean oil, the industry
was confronted with the problem of disposing of the sludge

which separated from the oil when it was clarified by settling
or other means. This sludge or foots comprised an emulsion
of phosphatides, phytins, bitter principles (glucosides),
sterols, mucilaginous substances, finely divided meal, water,
and oil. Relatively large volumes of this sludge or foots
accumulated at the oil mills. This disagreeable, malodorous
mass soon underwent decomposition with the formation of
even more disagreeable odors, and its disposition became a
serious problem to the industry.
“Two groups of patents each covering different
processes for the recovery of phosphatides and oil from
these sludges or foots were granted about the same time to
the firm of J.D. Riedel Akt.-Ges. and to the Hanseatische
Mühlenwerke Akt.-Ges., respectively.
“The process covered by the patents of the J.D. Riedel
Akt.-Ges. (153, 154, 155, 156), was based primarily on the
use of organic solvents for the extraction and purification
of the phosphatides contained in the byproduct sludges
produced during the refining of soybean oil. It consisted
of a series of steps wherein dehydration of the sludge in
a vacuum at 40º to 50ºC. was followed by extraction and
separation of the phosphatides and oil by means of methyl
alcohol and acetone. A variation of the method comprised
the following successive steps: extraction of the sludge
with alcohol to remove the water, oil, and phosphatides;
separation of the solvent and water by distillation of the
extract; and removal of the oil and bitter principles from
the phosphatide residue by washing it with acetone. In this
method the alcohol-insoluble phosphatides still remained in
the residual sludge. In order to recover the alcohol-insoluble
phosphatides, the sludge was re-extracted with benzene and
the benzene extract treated with alcohol to precipitate the
dissolved phosphatides.
“The process never attained permanent industrial
importance because of the development at about the same
time of another process which was simpler, more efficient,
and cheaper of operation. This second process which
was known as the ‘Bollmann Process’ (32) soon assumed
dominant importance in the industry and remains so at the
present time. It obviates the use of solvents. The principal
steps of the operation comprise removal of the solvent by
distillation of the miscella, heating the residual oil and
treating it, with wet steam at 103ºC. After about 15 minutes
the phosphatides begin to separate as a flocculent mass
containing oil and associated impurities.
“The production and purification of soybean
phosphatides has undergone various modifications and
improvements since the process was first disclosed in the
patent and scientific literature. In the original process the
solvent mixture used for extracting the oil consisted of
alcohol and benzene (31), although the use of other solvents
was claimed. Subsequent steps in the purification of the
recovered phosphatides were described in later patents (33,
35, 36, 151).
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“Because of the constant improvements which were
introduced in the industrial processing of phosphatides,
and the consequent flow of patents pertaining thereto, the
descriptions of the process which are found in the technical
literature vary somewhat in detail, and are not always in
accord with the practice actually followed at the time they
were written.
“Grün (167), for example, described the process
as operated about 1935 at the plant of the Hanseatische
Mühlenwerke Akt.-Ges. in Hamburg somewhat as follows:
“Soybeans are extracted in a Bollmann extractor with
benzene, petroleum ether, or a mixture of the two, to which a
little or as much as 30 percent of alcohol has been added. The
solvent is removed from the miscella by distillation and the
last traces removed by steaming. Additional water, usually in
the form of steam, is admitted to the oil until precipitation of
the phosphatides is complete, after which they are separated
from the oil by centrifuging. The separated phosphatides
are transferred to distillation apparatus, with the possible
addition of more water, and the water and odorous impurities
removed by distillation under vacuum at about 60ºC. The
distillation is continued until the residual phosphatides are
freed from odor and flavor (34). The product thus obtained
contains 60 to 65 percent of phosphatides. It is a brownish
yellow product of good odor and flavor. The Hansa-Mühle
plant in Hamburg is said to have a daily capacity for the
production of phosphatides from 1000 metric tons (35,000 to
40,000 bushels) of soybeans.
“A somewhat similar description of the production of
phosphatides is given by Horvath (108).
“Eichberg (63) gives a description of the process for the
production of phosphatides which is more nearly in accord
with present practices both in the United States and abroad.
According to Eichberg and the patents cited by him the
process followed at present (1939) is as follows:
“A single petroleum hydrocarbon solvent is used in the
extraction of the oil from soybeans which contain 1.5 to 3.0
phosphatides. The use of the single solvent does not remove
all of the phosphatides from the beans, since the meal is
found to contain about 1.0 percent of residual phosphatides.
However, the use of a single solvent yields a product which
is relatively free of carbohydrates and entirely free of bitter
substances, the presence of which, according to Sorensen and
Bean (182), results from the use of alcohol in the extraction
process.
“The oil containing the dissolved phosphatides is
agitated with water at about 75 to 80ºC. in order to flocculate
the phosphatide emulsion, which operation requires about
three quarters of an hour. The flocculent emulsion is
separated from the oil by centrifuging and the separated
phosphatides, which actually consist of an emulsion of
phosphatides, oil, and water, are subjected to vacuum
distillation to remove the water and volatile odor and flavor
constituents (35). Simultaneously, they may be bleached with

hydrogen peroxide (36), or preferably dibenzoyl peroxide
(90), when it is desired to produce a light colored product
for certain special uses. The product thus obtained, which
consists of a mixture of about 60 to 65 percent phosphatides
and 35 to 40 percent soybean oil, is used without further
treatment in a variety of products.
“However, for use in certain products, and especially
for use in the pharmaceutical and chocolate coating industry,
further treatment is necessary. This treatment usually
consists simply of removing the soybean oil, or of removing
the soybean oil and replacing it with another fat or oil.
In order to accomplish this operation, the bleached and
dried phosphatide-oil mixture is agitated with acetone, in
which the oil is soluble. The supernatant liquid consisting
of a solution of oil in the acetone is drawn off from the
undissolved phosphatides and the acetone recovered by
distillation (89). The acetone-treated phosphatides are
again treated under vacuum to remove the last traces of
acetone and the oil-free product marketed for use in the
pharmaceutical industry, or further treated for use in the
chocolate coating industry. For the latter use the product
remaining after the removal of the bulk of the solvent, but
prior to its complete removal by heating under vacuum
(151), is mixed with another oil, such as refined peanut oil,
coconut oil, cocoa butter, or hydrogenated oils. The mixture
of phosphatides and added oil is then subjected to vacuum
and heat to remove the last traces of solvent. The finished
product finds wide use in the preparation of chocolate
coatings. The total production and consumption of soybean
phosphatides in the United States end abroad is unknown
but a conservative estimate would be in the vicinity of ten
thousand tons annually.
“Various other processes have been proposed for the
production and purification of phosphatides but most of
them have not found any appreciable industrial application.
Among these other processes may be mentioned the cold
solvent extraction proposed by Rewald (150), which has for
its object not only the recovery of undenatured phosphatides
but also the production of soybean meal with a minimum of
denaturation of the proteins. Gensecke (78) proposed the use
of acidified saline solutions for removing the phosphatides
from the oil. Kelin and Tauboeck (117) proposed the use of
silica gels and similar oxidic sols to recover phosphatides
from the solvent used to extract the dehydrated crude
phosphatides. Gehrke (77) proposed the use of dehydration
by means of glycerine instead of vacuum distillation for
the separation of water from the crude phosphatides. The
process of dehydration with glycerine or concentrated
aqueous sugar solutions has been patented by the firm of
Noblee and Thörl (137, 138, 139). Schwieger (173) proposed
a method for purifying crude soybean phosphatides which
comprises extracting the sludge with a solvent to remove
the oil, treating the residue containing some residual solvent
with water, evaporating the water and residual solvent,
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and incorporating another carrier such as a carbohydrate
in an aqueous, solution. Other processes pertaining to the
separation of soybean oil phosphatides have been patented
by Ginn (82), Kraybill (122), Thurman (187, 188, 189),
Beck and Klein (22), and others. None of them are used
commercially.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
3980. Markley, Klare S.; Goss, Warren H. 1942. The
chemistry and technology of the soybean and its derived
products. I. Chemical composition and properties of
constituents and derived products. ACE (U.S. Bureau of
Agricultural Chemistry and Engineering). No. 142. Part I.
112 p. 28 cm. Part I, by K.S. Markley. [477 ref]
• Summary: Contents: Introduction. Composition and
properties. Mineral constituents. Proteins and other
nitrogenous constituents. Enzymes. Carbohydrates.
Glycosides: Saponins, phytosterolins, isoflavone glycosides
(carbohydrate-containing substances). Pigments. Vitamins.
Oil and oil-soluble constituents: Physical and chemical
characteristics of soybean oils, fatty acids and glycerides,
sterols and other unsaponifiable constituents, oil-soluble
pigments, antioxidants, phosphatides. Literature cited.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
3981. Martin, J.P. 1942. Report of Committee in Charge
of the Experiment Station: Pathology. Printed Reports of
the Hawaiian Sugar Planters’ Association Annual Meeting
61:28-34. For the year ending Sept. 30, 1941. See p. 34.
• Summary: Concerning diseases on soybeans: Mosaic
disease, caused by a virus, was found at Kailua. Address:
Hawaii.
3982. McDuffie, William C. 1942. The present status of the
legume weevil Hypera brunneipennis Boh. in Yuma Valley,
Arizona. California Department of Agriculture, Special
Publication No. 189. p. 109-16.
• Summary: Discusses the legume weevil Hypera
brunneipennis Boh. feeding on soybeans. Address: U.S. Dep.
of Agriculture, Bureau of Entomology and Plant Quarantine.
3983. McKinney, Leonard L. 1942. Use of soybean meal in
plastics. ACE (U.S. Bureau of Agricultural Chemistry and
Engineering). No. 151. 4 p.
• Summary: This article was previously published as:
McKinney, Leonard L. 1942. “Soy meal in plastics.”
Soybean Digest. June. p. 4-5, 11. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
3984. Mumford, H.W. 1942. A year’s progress in solving
farm problems of Illinois, 1937-38. Illinois Agricultural
Experiment Station, Annual Report 51:1-350. For the year
ended June 30, 1938.

• Summary: Soybeans are discussed in the following
sections and pages: Introduction (p. 5-6; “Phenomenal
growth in the Illinois acreage of soybeans, largely as a result
of the station’s investigations and encouragement, can be
cited as an outstanding example in production adjustment.
Not quite two decades ago only about 15,000 acres of
soybeans were grown in this state, while in 1937 more than
two million acres were in this crop. More than half of the
total volume of soybean produced was grown in Illinois.
Only 17 years ago the first car of domestic soybean oil
produced in the state was sold on the Chicago market. In
1937 about 170 million pounds of this oil were processed
in Illinois and about 490,000 tons of soybean oilmeal
manufactured”).
Soils and crops investigations: Farm practices determine
effects of soybeans on soil (p. 38-39; “When farm practices
are properly adjusted to prevent erosion, soybean plantings
need not be injurious to the soil”). Soybean investigations
at Illinois extend over 40 years (p. 39-40; “Studies on
production have been conducted for the most part at DeKalp
in northern Illinois, at Urbana in central Illinois, and at
Alhambra in the southwester part of the state.” Tests include
rates and methods of seeding, age of seed). High-yielding,
early maturing varieties of soybeans sought (p. 40-41; By
C.M. Woodworth). Nodulated legumes save $33 million
dollars in Illinois (p. 42; “Investigations with the Peking
soybean and its nodule bacteria have shown that of the two
strains of this variety that have now been isolated, one is
very easily nodulated and the other is almost completely
resistant to the action of nodule bacteria. Reasons for this
unsatisfactory nodulation have not yet been discovered”).
Good inoculants available to Illinois farmers (p. 42-43; “To
insure satisfactory results in the field, tests of commercial
inoculants sold in Illinois are carried on systematically year
after year...” Farmers should “make certain that the cultures
they obtain are suited to the seed to be inoculated and that
they have not been exposed to direct sunlight”). Hail injury
shown to delay and reduce soybean yields (p. 77-78).
Livestock investigations: Sows and pigs thrive on rye
pasture, corn and supplement (p. 99-10; “This supplement
consisted of a mixture of two parts tankage and one part of
soybean oilmeal).
Dairy investigations: Hybrid corn, legume crops again
prove valuable for silage (p. 147; legumes include soybeans).
Higher yields from dairy pastures obtained in tests (p. 14748; Includes soybeans).
Agricultural economics investigations: Trend is toward
smaller combines (p. 200-01; Soybeans made up 74% of the
6,635 acres on which records were secured”). Methods of
growing and harvesting soybeans compared (p. 244-47; The
wheatland disk, sometimes called the one-way plow, was
found superior to the mouldboard plow, which is commonly
used on Illinois farms. The three-plow tractor was compared
with the two-plow tractor).
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Home economics investigations: Green soybeans [fresh]
deteriorate rapidly in storage (p. 308-11; “Beans held at
room temperature lost flavor more rapidly than those held
in refrigerators. The Hokkaido variety was rated as being
‘very good’ when it was eaten during the first 24 hours after
harvesting,...).” Table 110, titled “Loss of sugars in green
soybeans during storage” (vacuum-dry basis) has 4 columns:
(1) Varieties (Hokkaido, Illini). (2) Length of storage after
harvest (6 times, from 1 to 72 hours, room temperature or
refrigerated). (3) Reducing sugars (%). Total sugars (%).
Palatability rating (from very good to poor).
“The methods of utilizing soybeans for human
consumption are rapidly becoming numerous. However,
vegetable varieties are still in the experimental state in the
Occident, and are not generally available.”
Both fresh and dry soybeans with a high sugar content
were found to rate highest in palatability. Address: Dean and
Director of the Station, Urbana, Illinois.
3985. Ramstad, Paul Ellerston. 1942. A study of the
respiration and storage behavior of soybeans. PhD thesis,
University of Minnesota. 54 p. In: Doctoral Dissertations
Accepted by American Universities, 1942. See also Ramstad
and Geddes 1942. [45 ref]*
Address: Univ. of Minnesota.
3986. Reed, Howard S. 1942. A short history of the plant
sciences. Waltham, Massachusetts: Chronica Botanica Co.
312 p. [262* ref]
• Summary: Excellent information on the lives of the early
botanists, including Mr. Hagerty (translator of Chinese for
the USDA). Chapter 6, The Seventeenth Century, discusses
the work, the tragic life, and the undefeatable spirit of
Rumphius. In chapter 7, The Eighteenth Century, under
“Progress in Plant Classification,” is a brief biography
and discussion of the work of Carolus Linnaeus (17071778). Chapter 9 titled “Plant Geography” discusses the
contributions of de Candolle. Chapter 19 titled “Plant
Pathology,” contains information directly related to the
history of research on soybean diseases. Address: Prof. of
Plant Physiology, Univ. of California, Berkeley.
3987. Smith, Allan K. 1942. Soybean protein. ACE (U.S.
Bureau of Agricultural Chemistry and Engineering). No.
152. 4 p.
• Summary: “The large quantities of soybean meal left
from the solvent extraction of oil from soybeans may be
considered as a practically unlimited raw material for the
production of soybean protein. If 10 percent of the 1941
crop of soybeans, estimated at 107 million bushels, were
processed for protein, we would have approximately a
quarter of a billion pounds of this product. It is thus evident
that raw material supplies are more than adequate for all
visible needs.

“Soybean protein is a relatively new commodity on
our markets, and in order to find a permanent place among
other competing industrial proteins, synthetic adhesives, and
plastics, it must meet competition in regard to both quality
and cost. It is not possible at this early stage of development
to present trustworthy data relative to the cost of refining
soybean protein. As regards cost of materials, however, the
situation is very promising. If we take the value of solventextracted, oil-free meal in normal times at 1½ cents per
pound and the protein content as 44 percent, we have an
initial cost of unrefined protein of about 3.4 cents per pound,
ascribing no value to the nonprotein fraction of the meal.
On this basis a liberal allowance can be made for processing
costs and still there will remain a satisfactory price range to
compete with other proteins which normally sell for 12 to
16 cents per pound. The U.S. Regional Soybean Industrial
Products Laboratory has made an extensive laboratory
investigation of methods for separating the protein from the
meal and is continuing these studies along with research
on chemical and physical properties of the protein. The
results obtained show that the separation of the unmodified
protein on a small scale by extraction of the meal with
water or dilute alkali and subsequent precipitation with
acid is not difficult. Extraction data for acids, bases, and
salts are illustrated in Figures 1 and 2. On the other hand,
the engineering problems such as clarification, filtration,
centrifugation, drying, and grinding which are encountered
at various stages of large-scale production are not well
understood and might offer considerable difficulty to anyone
undertaking commercial production.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for specific uses. This problem deserves a great deal of
scientific investigation, and its solution will be the principal
means of extending the industrial utilization of soybean
protein and probably other proteins as well.
“Soybean protein is comparatively new in the field of
industrial proteins, which include casein, gelatin, blood
albumin, egg white, fish glue, and zein. These proteins have
various physical and chemical characteristics in common,
yet each one possesses an individuality which leads to some
specific use. Proteins have the most complicated molecular
structures of any substances with which the chemist works,
and for this reason truly chemical exploitation will be slow.
“Soybean protein resembles casein more closely than
any other protein, and in the early attempts to introduce it
to industry it was called ‘soybean casein’ with the object of
trading on the good name of an already established product.
In the long run, however, soybean protein must find its place
in industry on its own merits, and any attempt to confuse it
with casein or other protein cannot be considered a sound
policy.
“While the isolation of soybean protein on a small
scale is a relatively simple matter for a chemist, it should
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be pointed out that its production on a large scale and
its utilization by industry require considerable technical
skill and will result in disappointment to those attempting
commercial processing without a careful study of the
problems involved. Furthermore, when soybean protein is
recommended for certain uses, one should not expect that it
can be substituted in formulas established for other proteins
with the same results, but rather that specific or modified
formulas will be required. It should be considered as a
technical product and sold accordingly.
“As intimated above, soybean protein may be modified
during the refining process so as to alter its solubility or
dispersing characteristics, its adhesive strength, viscosity,
color, and tolerance for formaldehyde. The simplest
modifications are effected by a mild hydrolytic treatment
with dilute alkali or by the action of proteolytic enzymes.
These treatments alter several of the properties of soybean
protein; for example, they make it more easily dispersible.
Research is in progress on the substitution of organic groups
in the protein molecule, because an appreciable change in
physical end chemical properties may be expected from this
type of chemical alteration.
“Indications are that soybean protein will find
substantial use in paper coatings, paper sizing, water paints,
plastics for buttons and buckles, leather dressings, and
adhesives for various purposes, such as making furniture and
abrasive paper. Research is in progress toward the production
of a wool-like fiber from soybean protein. Such a project,
if successful, might consume a considerable tonnage of the
protein.
“The largest use of soybean protein in immediate
prospect is for paper coating. Up to the present time soybean
protein has not been completely acceptable for all grades
of paper coatings, largely because it is slightly darker in
color than casein, Recent work at the Soybean Laboratory
indicates that a satisfactory bleach for soybean protein may
have been found in sodium dithionite (Na2S204) or zinc
dithionite (ZnS204). It has been shown in the laboratory that
4 or 5 percent of one of these powerful reducing agents on
the basis of the protein, added at the time of preparing the
coating color results in a paper coating as bright in color as
that prepared with a good grade of casein. This bleaching
development is still to be proved satisfactory in plant
production and printing tests, but the simplicity of operation
favors its success. Since the beginning of the war emergency,
much of the normal casein supply has been diverted to dry
milk production, and we have an increasing shortage of
milk casein, Commercial soybean protein which has been
developed to the stage where it may satisfactorily take the
place of casein in the paper trade can help to fill in this
shortage. Perhaps more important in the present emergency
than paper coating, however, is that portion of the plywood
industry which depends upon casein as an adhesive and
which consumes an estimated 200 tons of casein per month.

An increased production of soybean protein would help to
relieve the general industrial protein demand and aid in this
essential war need.
“It is impossible to predict at this early stage of research
and development what the future may be for soybean protein
as an industrial product, but with all things considered it has
many promising possibilities.”
Two graphs (p. 4) show the extraction of nitrogen from
oil-free soybean meal. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
3988. Struthers, D.K. 1942. Harvesting soybeans. Iowa State
College Agricultural Extension Pamphlet No. 46, folder. *
Address: Ames, Iowa.
3989. Towle, R.S. 1942. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
14.
• Summary: “Four varieties of soybeans were grown.
Seeding was late on account of the wet weather, and
emergence was slow and uneven. They made a rapid growth
after emerging, but a large part of them were again destroyed
by grasshoppers and rabbits. Those left were harvested
and weighed, although damaged some. Yields of all
varieties were light, both for forage and for seed.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
3990. USDA Bureau of Agricultural Economics, Extension
Flier. 1942. Soybean oil and the war: Grow more soybeans
for victory. No. 5. 4 p. (BAE-EXT Flier-5).
• Summary: “Uncle Sam needs soybean oil–more soybeans
than the farmers of America have ever produced–to win the
war. We must replace a billion pounds of fats and oils cut
off by far in the Far East. Then, too, our Allies have asked
us to send them a billion pounds or more of fats and oils this
year...
“One way you can do your part is by growing more
soybeans. The Secretary of Agriculture has asked America
farmers to grow at least 9 million acres of soybeans for
harvest as beans–10 million if possible–as compared with
less than 6 million acres harvested last year.”
“What will all this soybean oil be used for? Most
of it will go into food–into salad oils, cooking fats, and
oleomargarine.” Much will also be used “for paints and
varnishes to protect ships, guns, tanks, and planes. Some
of it will go into soap. Soybean oil is even used in making
glycerine for explosives to blast the enemy.”
“The Federal Government has promised to support the
price of soybeans grown for oil this year because of their
importance as a war material. Right now, prices of soybeans
grown for oil are the highest they have ever been, or almost
twice the average price received by growers in recent years.”
Photos show: (1) Soybeans pods and seeds. (2) A farmer
disking a field with a tractor. “Soybeans grow where corn
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grows.” (3) A tractor pulling a combine. “Combines harvest
soybeans best.” (4) A scientist pouring a bucket of soybeans
into a hopper. “Beans are crushed into oil.” (5) William
Morse of the USA standing in front of many shelves filled
with food products made from soybeans. “Soybeans have
many food uses.” (5) Two farmers standing in a field of
soybeans, looking at the roots of uprooted plants held by one
man.
Note: This is the earliest document seen (March 2003)
that describes the use of government policies in the USA
(support prices) to promote soybean production. Address:
USDA.

“At he present time there are about six commercial canneries
in the United States canning green soybeans. The beans are
blanched, drained, and run into containers. Hot brine with
sugar (about 2 ounces of sugar for each gallon of water) is
added and the cans sealed. Pieces of pork are sometimes
added. No. 2 cans are processed 85 minutes at 240ºF.”
Brief recipes for making soy sauce and Worcestershire
sauce are given (p. 364). In the latter (whose source is
Blumenthal and Thuor, 1932), soy sauce is one of the major
ingredients. Address: Senior Chemist, in charge, U.S. Citrus
Products Station, Bureau of Agricultural Chemistry and
Engineering, USDA, Winter Haven, Florida.

3991. USDA Separate from Agricultural Statistics (SAS).
1942. Statistics of oilseeds, fats and oils. No. 63. p. 1-8, 168221 p.

3993. Employees of the USDA Northern Regional
Laboratory, Peoria, Illinois (Photograph). 1942? Undated.
• Summary: This digital photo, with caption, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).

3992. Von Loesecke, Harry W. 1942. Outlines of food
technology. New York, NY: Reinhold Publishing
Corporation. 505 p. Illust. 24 cm. 2nd ed. 1949. [1 soy ref]
• Summary: The section titled “Soybeans” (p. 139) states:

3994. Smith, Allan K. 1942? Soybean protein. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
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Illinois) No. 64. 4 p. Undated.
• Summary: “The large quantities of soybean meal left
from the solvent extraction of oil from soybeans may be
considered as a practically unlimited raw material for the
production of soybean protein. If 10 percent of the 1941
crop of soybeans, estimated at 107 million bushels, were
processed for protein, we would have approximately a
quarter of a billion pounds of this product. It is thus evident
that raw material supplies are more than adequate for all
visible needs.
“Soybean protein is a relatively new commodity on
our markets, and in order to find a permanent place among
other competing industrial proteins, synthetic adhesives, and
plastics, it must meet competition in regard to both quality
and cost. It is not possible at this early stage of development
to present trustworthy data relative to the cost of refining
soybean protein. As regards cost of materials, however, the
situation is very promising. If we take the value of solventextracted, oil-free meal in normal times at 1½ cents per
pound and the protein content as 44 percent, we have an
initial cost of unrefined protein of about 3.4 cents per pound,
ascribing no value to the nonprotein fraction of the meal.
On this basis a liberal allowance can be made for processing
costs and still there will remain a satisfactory price range to
compete with other proteins which normally sell for 12 to 16
cents per pound.
“The U.S. Regional Soybean Industrial Product
Laboratory has made an extensive laboratory investigation
of methods for separating the protein from the meal and is
continuing these studies along with research on chemical
and physical properties of the protein. The results obtained
show that the separation of the unmodified protein on a
small scale by extraction of the meal with water or dilute
alkali and subsequent precipitation with acid is not difficult.
Extraction data for acids, bases, and salts are illustrated in
Figures 1 and 2. On the other hand, the engineering problems
such as clarification, filtration, centrifugation, drying, and
grinding which are encountered at various stages of largescale production. are not well understood and might offer
considerable difficulty to anyone undertaking commercial
production.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for specific uses. This problem deserves a great deal of
scientific investigation, and its solution will be the principal
means of extending the industrial utilization of soy-bean
protein and probably other proteins as well.
“Soybean protein is comparatively new in the field of
industrial proteins, which include casein, gelatin, blood
albumin, egg white, fish glue, and zein. These proteins have
various physical and chemical characteristics in common,
yet each one possesses an individuality which leads to some
specific use. Proteins have the most complicated molecular
structures of any substances with which the chemist works,

and for this reason truly chemical exploitation will be slow.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for specific uses. This problem deserves a great deal or
scientific investigation, and its solution will be the principal
means of extending the industrial utilization of soybean
protein and probably other proteins as well.
“Soybean protein is comparatively new in the field of
industrial proteins, whiich incude casein, gelatin, blood
albumin, egg white, fish glue, and zein. These proteins have
various physical and chemical characteristics in common,
yet each one possesses an individuality which leads to some
specific use. Proteins have the most complicated molecular
structures of any substances with which the chemist works,
and for this reason truly chemical exploitation will be slow.
“Soybean protein resembles casein more closely than
any other protein, and in the early attempts to introduce it
to industry it was called ‘soybean casein’ with the object of
trading on the good name of an already established product.
In the long run, however, soybean protein must find its place
in industry or its own merits, and any attempt to confuse it
with casein or other protein cannot be considered a sound
policy.
“While the isolation of soybean protein on a small
scale is a relatively simple matter for a chemist, it should
be pointed out that its production on a large scale end
its utilization by industry require considerable technical
skill and will result in disappointment to those attempting
commercial processing without a careful study of the
problems involved. Furthermore, when soybean protein is
recommended for certain uses, one should not expect that it
can be substituted in formulas established for other proteins
with the same results, but rather that specific or modified
formulas will be required. It should be considered as a
technical product and sold accordingly.
“As intimated above, soybean protein may be modified
during the refining process so as to alter its solubility or
dispersing characteristics, its adhesive strength, viscosity,
color, and tolerance for formaldehyde. The simplest
modifications are effected by a mild hydrolytic treatment
with dilute alkali or by the action of proteolytic enzymes.
These treatments alter several of the properties of soybean
protein; for example, they make it more easily dispersible.
Research is in progress on the substitution of organic groups
in the protein molecule, because, an appreciable change in
physical and chemical properties may be expected from this
type of chemical alteration.
“Indications are that soybean protein will find
substantial use in paper coatings, paper sizing, water paints,
plastics for buttons and buckles, leather dressings, and
adhesives for various purposes, such as making furniture and
abrasive paper. Research is in progress toward the production
of a wool-like fiber from soybean protein. Such a project,
if successful, night consume a considerable tonnage of the
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protein.
“The largest use of soybean protein in immediate
prospect is for paper coating. Up to the present time soybean
protein has not been completely acceptable for all grades
of paper coatings, largely because it is slightly darker in
color than casein. Recent work at the Soybean Laboratory
indicates that a satisfactory bleach for soybean protein may
have been found in sodium dithionite (Na2S204) or zinc
dithionite (ZnS204). It has been shown in the laboratory that
4 or 5 percent of one of these powerful reducing agents on
the basis of the protein, added at the time of preparing the
coating color results in a paper coating as bright in color as
that prepared with a good grade of casein. This bleaching
development is still to be proved satisfactory in plant
production and printing tests, but the simplicity of operation
favors its success. Since the beginning of the war emergency,
much of the normal casein supply has been diverted to dry
milk production, and we have an increasing shortage of
milk casein. Commercial soybean protein which has been
developed to the stage where it may satisfactorily take the
place of casein in the paper trade can help to fill in this
shortage. Perhaps more important in the present emergency
than paper coating, however, is that portion of the plywood
industry which depends upon casein as an adhesive and
which consumes an estimated 200 tons of casein per month.
An increased production of soybean protein would help to
relieve the general industrial protein demand and aid in this
essential war need.
“It is impossible to predict at this early stage of research
and development what the future may be for soybean protein
as an industrial product, but with all things considered it has
many promising possibilities.”
On the last (unnumbered) page are two graphs, both
of which have been previously published in: (1) J. of the
American Chemical Society. 1938. Vol. 60, p. 1316-20. June;
(2) J. of Industrial and Engineering Chemistry. 1938. Vol.
30, p. 1414-18. Dec.
Footnote (p. 1): The U.S. Regional Soybean Industrial
Products Lab. (Urbana, Illinois) is: “A cooperative
organization participated in by the Bureaus of Agricultural
Chemistry and Engineering, and Plant Industry of the U.S.
Department of Agriculture, and the Agricultural Experiment
Stations of the North Central States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
3995. Eisenschiml, Otto; Eisenschiml, Gerald. 1943. Fourth
quarter vegetable oil trade review. American Paint Journal
27(14):7-9. Jan. 4.
• Summary: Briefly reviews the situation with respect to
China wood, oiticica, dehydrated castor, linseed, soybean,
and sardine oils, and turpentine.
Concerning soybean oil: “The U.S. Department of

Agriculture reports the 1942 domestic crop as 209,550,000
bushels, a figure that is almost fantastically high when
compared with previous years. This amount is so large that
crushing facilities may not be sufficient to take care of the
entire crop. One of the present writers, in a speech before
the Twin Cities Production Club in 1928, predicted that
soybeans, of which less than one million bushels annually
had been harvested up to that time, would become a major
crop in the lifetime of most of the audience. Without in
the least trying to pride himself on ‘I told you so,’ it is
interesting, nevertheless, to see how quickly this forecast is
nearing its goal. Every bit of soybean oil we can get is badly
needed at the present time.”
Note: The “Twin Cities” in the USA are Minneapolis
and St. Paul, Minnesota. Address: Scientific Oil
Compounding Co., Chicago [Illinois].
3996. Mitchell, J.H., Jr.; Kraybill, H.R.; Zscheile, F.B.
1943. Quantitative spectral analysis or fats. Industrial and
Engineering Chemistry, Analytical Edition 15(1):1-3. Jan.
15. [15 ref]
• Summary: “A spectroscopic method is described for direct
determination of the linoleic and linolenic acid content
of a fat. These acids can be determined very simply and
accurately...” Address: Research Lab., American Meat Inst.,
Univ. of Chicago, Chicago, Illinois; Purdue Univ. Agric.
Exp. Station, Lafayette, Indiana.
3997. LeClerc, J.A. 1943. Re: Looking forward to seeing
you in Washington, DC. Letter to Dr. Charles E. Fearn, Fearn
Soya Foods Co., 355 West Ontario St., Chicago, Illinois, Jan.
16. 1 p. Typed, with signature on letterhead.
• Summary: “I am delighted to know from your letter of
January 14 that you will be in Washington [DC] on the
20th. I am planning to leave Wednesday night, the 20th,
for Norfolk, but I shall be in my office all day and shall be
delighted to see you. Very truly yours...” Address: Senior
Chemist, Agricultural Chemical Research Div., Bureau of
Agricultural Chemistry and Engineering, USDA.
3998. Cokeley, H.R. 1943. The wide horizon: Speaking of
substitutes. Christian Science Monitor. Jan. 20. p. 18.
• Summary: “The soybean, the ‘wonder bean’ of China since
3000 B.C., is now becoming an indispensable food on every
front in the war. To the German armies it has been a basic
food since the march into Poland.” And now it is being used
in the USA, especially on the home front.
The Division of Nutrition within the Pennsylvania
Department of Health has recently published a leaflet
asserting that soybeans are a true substitute for meat.
Strengthening this claim, the USDA has found that soybean
protein is more like that of meat than any other vegetable
protein. Soybeans can also be used as a substitute for eggs,
milk, and animal fats, and they can be used as a green
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vegetable.
In 1938 West Virginia began a state-wide experiment
to convince people of the value of vegetable soybeans.
The home supervisors employed by the Farm Security
Administration (FSA) have distributed a half bushel of the
edible seed (donated by a commercial grower) to families in
most of the state’s fifty five counties.
From these sample packs many successful
demonstration plots were cultivated. When the beans were
ready to pick, the home supervisors followed up by giving
demonstrations in preparation and serving, and teaching
about the nutritional value. In 1942, as a result of these
efforts, “FSA families alone in West Virginia planted over
6,000 pounds of edible soybean seed. And hundreds of other
families followed their example.”
3999. Science News Letter. 1943. Soybeans used in
production of laminated board. 34:57. Jan. 23.
• Summary: Summarizes an article by Dr. George H. Brother
of the U.S. Regional Soybean Industrial Products Laboratory,
published in Chemical and Engineering News. The new
method for making the laminated board is valuable in aircraft
and other war industries. “Sheets of unsized kraft paper or
other fibrous material are soaked with a solution of soybean
protein. After drying, stacks of these plastic sheets are united
into laminated board by heat and pressure. This method
promises to augment the nation’s limited supply of highpriority phenolic resin now being used.”
4000. Journal-Transcript (Peoria, Illinois). 1943. Rubber
made from soybeans (Photo caption). Jan. 25.
• Summary: This large photo shows Dr. J.C. Cowan, Dr.
Howard M. Teeter, and Dr. Donald Wheeler of Peoria’s
Northern Regional Research laboratory taking pieces
of Norepol, the amazing new rubber substitute, from a
mechanical mill. A nationwide broadcast today from the
laboratory told how the chemists make Norepol from
soybean oil and how it is being produced on a commercial
scale for the war effort.
4001. INS [International News Service]. 1943. Norepol,
vegetable oil rubber substitute, is now in commercial use.
Wall Street Journal. Jan. 26. p. 1.
• Summary: Washington, DC–The Agriculture Department
reported yesterday that Norepol, a rubber substitute made
from vegetable oils, is now in commercial production,
however not enough of the new product can be made this
year to supply more than a small percentage of the total
rubber needed in this country.
Six months ago it was first reported that the product was
first made at the Northern Regional Research Laboratory
in Peoria, Illinois. The department now says that “nearly
100 tons of Norepol have been produced and passed into
consumer hands.”

4002. Associated Press (AP). 1943. Rubber substitute being
made from soybeans. Christian Science Monitor. Jan. 27. p.
16.
• Summary: Peoria, Illinois–Experts from “the U.S.
Department of Agriculture told radio listeners that a new
rubber substitute called norepol is being made from soybeans
at the Northern Regional Research Laboratory in Peoria.”
But while the new product has many uses, it is not even
“a drop in the bucket compared with our national need for
rubber.”
Norepol has “about one-third the stretch of rubber and
is about one-sixth as strong when pulled...” Moreover, it
has “excellent resistance” to oxidation, water and alcohol,
according to Dr. J.C. Cowan, a chemist at the laboratory.
The experts said that norepol could be made “from
soybean oil, corn oil, cottonseed oil, linseed oil or any
vegetable oil containing linoleic acid.”
4003. Allison, R.V.; Whitehead, Thomas, Jr. 1943. Know
fertilizer materials better: trace elements in some organic
fertilizers. Florida Grower 51(1):4, 19. Jan. [1 ref]
• Summary: A large table titled “Spectrographic analysis of
organic and inorganic sources of fertilizer nitrogen” gives
analyses of castor pomace, peanut meal, soybean meal and
cottonseed meal. These can be considered by-products and
even wastes.
This table is taken from page 6 of Florida Experiment
Station Bulletin No. 290.
4004. Feed Situation (Bureau of Agricultural Economics,
USDA). 1943. Feed consumed by livestock and production
of livestock and livestock products, United States, 1909-42.
FDS-42. Jan. 17 p.
• Summary: Page 10: Table 4, “High protein feeds: Supply
and disappearance for livestock feed, United States, 19371942,” shows that production of soybean meal first exceeded
that of cottonseed meal in the 1941-42 season, and in 194445 totaled 3.6 million tons compared with 1.9 million tons of
cottonseed meal.
Page 15: Table 7 “Concentrates fed to livestock,
livestock production, and horses and mules on farms”
shows: The number of horses and mules on farms decreased
by 54.4% between 1909-10 and 1942-42; this has made
available more feed for the production of meat, milk, poultry,
and eggs. Larger production of alfalfa hay and oilcake
and meal in recent years also has contributed the increase
in the production of livestock products in relation to total
concentrates fed.
4005. Gross, D.L. 1943. Summary soy bean survey 1942
production. Nebraska Cooperative Extension Work in
Agriculture and Home Economics, Extension Circular D-15.
4 p. Jan.
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• Summary: “Summary of Soybean Survey: This survey
covers the 1942 crop of soybeans, and was obtained through
questionnaires sent to farmers listed by county agricultural
agents as having grown soybeans in 1942. Returns were
received from 207 growers. Nearly half of the replies came
from southeastern Nebraska. Most of the others were from
the northeastern counties as far west as Knox and Antelope.
Twelve reports came from other parts of the state. The
average yield of beans from the acres harvested for grain
in the southeastern district was 16.5 bushel per acre and in
the northeast 16.6 bushel. Yield reports from other parts of
the state gave an average of 9.1 bushel. The highest yield
reported was 35 bushel, obtained by three men, Clayton
Smith of Plainview, Ralph Lunan of North Bend, and Fred
Windle of Nebraska City. The three having the greatest
production were:
“L. Caton, Pender–137 acres and a yield of 21.5 bu.
“August Gauchat, Brock–95 acres and a yield of 23 bu.
“Mervin Renquist, Deuel Co.–110 acres and a yield of
10 bu.
“Mr. Renquist’s beans were hailed, otherwise the yield
would have been higher.
“Methods Used On High Yield Fields:
“Clayton Smith–Yield 35 bu.–Plowed and harrowed
April 20. Disked and harrowed May 26, planted beans
immediately after. Surface planted with corn planter. Used
bean plates. Forty-five pounds of seed per acre. Rows 42
inches apart. Cultivation the same as corn.
“Ralph Lunan–Plowed and harrowed May 1. Double
disked and harrowed just before planting the latter part of
May. Planted with furrow openers. 60 pounds of beans per
acre. Used, bean plates. Rows 42 inches apart. Harrowed
beans twice. Cultivated three times. Warned against ridging
the bean rows since this would result in shattering when
harvested with the combine. Fred Windle–Double disked and
harrowed early in spring. Listed beans on May 25 at the rate
of 60 pounds per acre. Beans were on rich, weed-free land.
Cultivation was the same as for corn.
“Causes of Failures: One third of the failures could
be traced to poor stands as a result of not seeding enough
beans. Rates of seeding of 12 pounds, 15 pounds, 25 pounds,
etc. were reported. In all such cases yields were very low.
None having good yields had a rate of seeding of less than
35 pounds per acre. Other failures could be traced to faulty
seedbed preparation, methods, late planting, hail, flood
damage, insects, drouth, poor seed, etc. It is apparent that,
as with all other crops, some failures can be expected with
soybeans even where the very best methods are used. It is
clear, however, that where good methods are used, failures
can be reduced to a minimum.
“Statistical Summary of All Reports:
“Number who reported listing–70
“Number who surface planted–136
“Average Yield of all listed beans–15.2 bu/acre

“Average Yield where corn planter was used–16.8 bu/
acre
“Average Yield where grain drill was used–16.7
“Average Yield with 7” row spacing–16.0
“Average Yield, with 20-29 inch row spacing–13.0
“Average Yield with 30-36 inch row spacing–17.4
“Average Yield with 40 inch or over row spacing–16.6
“Average Yield with May plantings–17.7
“Average Yield with June plantings–14.8
“Average Yield when less than 40# seed used–14.3
“Average Yield when 40# or over seed used–17.0
“Average Yield of comparable oats–39.0
“Average Yield of comparable barley–26.0
“Average Yield of comparable corn–48.0
“Increased acreage planned for 1943–25%
Summary by Districts: In order to determine the
performance of soybeans in different parts of the state, the
reports were classified into districts as follows:
“District 1–Cass, Otoe, Johnson, Nemaha, Pawnee, and
Richardson Counties.
“District 2–Cuming, Burt, Dodge, Washington, Douglas,
Saunders, and Sarpy Counties.
“District 3–Cedar, Dixon, Dakota, Wayne, and Thurston
Counties.
“District 4–All counties not listed. 12 reports only.
“District 5–Butler, Polk, Merrick, Nance, Platte, Colfax,
Boone, Madison, and Stanton Counties.
“District 6–Antelope, Knox, and Pierce Counties.
“The following is a summary by districts of varietal
distribution and performance, acreages planted, harvested for
grain, used for pasture and hay, or abandoned:” A large, wide
table summarizes this information.
“Gross value of different crops (table at bottom of p. 4)
“Corn–48.0 bu. x $0.9 = $43.200
“Soybeans–16.2 bu. x $1.50 = $25.92
“Oats–39.0 bu. x $0.60 = $23.40
“Barley–26.0 bu. x $0.80 = $20.80.” Address: Extension
agronomist.
4006. Polk, H.D.; Barnett, C.E. 1943. Broiler production
with high-protein feeds. Mississippi Agricultural Experiment
Station, Bulletin No. 374. p. 1-13. Jan.
• Summary: Contents: Introduction. Rations used in test.
Method of handling chicks. Results of first series: Chicks
fed in spring of 1941. Results of second series: Chicks fed
in winter of 1941-42. Results of third series: Chicks fed in
summer of 1942. Summary of results. Conclusion.
The Bulletin begins: “The production of broilers has
increased rather rapidly in Mississippi during recent years.
At several production centers, markets and other facilities
have been provided, and relatively large numbers of broilers
are being produced. In addition, numerous persons are
producing broilers in lots of 50 to 100 for home use. In view
of the meat scarcity and of war needs for food, it is believed
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that broiler production may be further and more rapidly
increased.
“To an extent greater, perhaps, than any other phase of
animal production, proper feeding is important in broiler
production.”
“Summary and Conclusions: 1. Shrimp meal, prepared
by sun-drying or by machine-drying, carries sufficient
minerals when fed as the sole high-protein source or in
combination with vegetable protein at the rate of 9 to 12
pounds to practically eliminate perosis (slipped tendons).
“2. Meat scraps, fed at the rate of 17 pounds, should be
supplemented with manganese sulphate to prevent perosis
(slipped tendons).
“3. Soybean oil meal, supplemented with minerals and
fed at the rate of 22 pounds compared favorably to animal
protein sources in average chick weight.
“4. Cottonseed meal, fed at the rate of 22 pounds and
supplemented with minerals, gave the poorest results of all
high-protein feeds in average chick weight, vigor, and finish.
“5. Cottonseed meal, fed at the rate of 8 to 9 pounds
gave good results when fed in combination with machinedried shrimp meal and soybean oil meal.
“6. Sun-dried shrimp meal is not as efficient as machinedried shrimp meal when fed as the high-protein source, due
to its higher salt content.
“7. Ration 7, without milk, produced chicks which
averaged 30.62 ounces at a cost of 7.73 cents per pound
of gain, and was the most economical ration fed. Note:
The main protein sources in Ration 7 were: Machine-dried
shrimp meal 12 lbs. Soy bean meal 5 lbs. Cottonseed meal 8
lbs.
“8. Machine-dried shrimp meal, as prepared and fed
under the condition of this experiment, was utilized just as
efficiently by chicks as other high protein sources.”
Contains 5 tables. Photos show: (1) “Equipment used
in brooding experimental chicks.” (2) Three chickens on
a wooden table outdoors. “Nutritional disturbances which
affected some of the experimental chicks: 2 chicks at left,
slipped tendons (perosis); 1 chick at right, curl toe paralysis.”
Address: Poultry Dep., Agric. Exp. Station, State College,
Mississippi.
4007. Science Service, Columbia Broadcasting System.
1943. Adventures in science. Radio broadcast. WJSV.
Washington DC. 1:30 to 1:45 PM. Jan. 1. 6 p. transcript.
• Summary: “Adventures in Science is brought to you each
week by Columbia–with Watson Davis, Director of Science
Service.”
“Davis: Our guest for today is Dr. W.J. Morse, of
the Bureau of Plant Industry of the U.S. Department of
Agriculture. Dr. Morse is Uncle Sam’s specialist on soybeans
and he is going to tell us about some of the uses of this
important crop. Dr. Morse, just what is a soybean?
“Morse: The soybean is commonly referred to as the

‘Wonder Bean’ or the ‘Miracle Bean.’ It is rapidly becoming
one of the most valuable, if not the most valuable, of China’s
gifts to the people of the Western World.
“Davis: I understand the soybean has an extraordinary
and almost unbelievable number of uses.
“Morse: I consider it the most remarkable of all plants.”
“The soybean is very much in our news these days and it is
said, seemingly with truth, that a country growing soybeans
provides food for its people, its cattle, and its guns.
“The soybean is grown to a greater extent in oriental
countries than in any other part of the world. China, leading
in acreage, consumes all of her production while Manchuria,
known as the ‘Land of the Soybean,’ was a close second
until 1942 when the United States with a record acreage and
production took second place. In Manchuria, the soybean
is grown chiefly as a cash crop, being processed for oil and
meal to a large extent. In normal times the beans, oil, and
meal enter largely into international trade, Germany being
one of the principal customers.”
4008. Soybean Digest. 1943. “Food will win the war and
write the peace.” Jan. p. 1.
• Summary: “The above, by [USDA] Secretary Wickard,
has probably become the most widely quoted war slogan.
And rightly so. If there were those who thought Wickard
exaggerated the importance of food in this conflict at the
time he spoke, they think so no longer, now that food
rationing is upon us and Farmers’ M-Day, with its call to
shatter the world’s food production records, is past.
“The effectiveness of food as a weapon of war is well
illustrated by the current struggle in North Africa, where
the city people, who weren’t getting too much to eat under
the Germans, welcomed with open arms the American
occupation with its promise of more food. On the other hand,
many North-African farmers, who had been selling their
surpluses at good prices to Germany, are rather cool toward
the Yanks, dispatches say.
“By the time Hitler’s stranglehold on Europe is broken,
the people in those foreign lands will be in such desperate
straits that they will not give a hoot for talk of liberty or
democracy. They will be interested only in–food. So the
contest between democracy and dictatorship largely revolves
around the question of which way of life will be able to fill
the pantry shelves.
“With the terrible urgency for food that will be upon
the whole world at the close of the war, if not long before,
and with our overwhelming responsibility in helping
prostrate countries, increasing attention is bound to be paid
to such statements as that by Dr. T.W. Schultz, head of
the Department of Economics at Iowa State College, who
believes soybeans may be the cheapest source of protein
food when we start feeding starved lands.
“Both Britain and Russia are in the market for all the
soybeans our shipping space will permit.”
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4009. Johnson, Folke. 1943. Brief notes on plant diseases:
Soybean streak in Ohio. Plant Disease Reporter (USDA)
27(2):86-87. Feb. 1.
• Summary: “While making a survey of the diseases of
soybeans in central Ohio during the summer of l942, a
destructive virus disease was observed in Franklin, Fairfield,
and Pickaway counties. The disease was found in several
commercial fields as well as in the University experimental
lots. Only a small percentage of plants in any field were
infected; these were more numerous near the fences and
adjacent highways. Diseased plants were characterized
by a bronzing of the foliage and the growing stem-tips
were brittle and showed numerous, small, necrotic streaks.
Infected plants were considerably stunted when compared
with adjacent healthy plants of the some age and a severe
reduction of the number of pods was also observed.
Inoculations with expressed juice from diseased plants to
young healthy seedlings in the greenhouse produced a faint
mosaic 7 days after inoculation followed by a necrosis of
the growing-tips resulting in death of the infected plants.
Inoculations to cowpeas and Turkish tobacco indicates this
virus belongs to the group of tobacco-ringspot viruses.
Should the disease become well established in the soybean
growing areas a crop loss of considerable proportions may
be expected. A more detailed study is in progress.” Address:
Dep. of Botany, Ohio State Univ.
4010. Science News Letter. 1943. Soybean rubber produced:
Norepol, synthesized from soya, corn and other vegetable
oils by Department of Agriculture chemists, now going into
commercial production. 43:85. Feb. 6.
• Summary: Two companies are now making Norepol
under trade names of their own, while other are producing
it under the name coined by the USDA–NOrthern REgional
POLymer. Technically, it is a polymer of linoleic acid, one
of the fatty acids found in many vegetable oils. A polymer
is a compound with large molecules, formed by combining
smaller molecules from other compounds. “Polymers are
generally are ‘thicker,’ more solid, and harder or more elastic
than the compounds from which they are made.”

• Summary: An outline of the history of the much-mentioned
soy bean:
“2838 B.C.–The Chinese emperor Shen Nung described
it in a medical treatise and assigned to it 300 pharmaceutical
properties. He called it ‘Little Honorable Plant.’
“1804–A ship captain or a missionary brought a small
lot of the beans to the United States. They were planted
chiefly in a few acres of North Carolina, and seem to have
been regarded merely as a garden curiosity for the next 50
years.”
1854–Commodore Perry brought soy beans to the USA
from Japan. They were distributed to U.S. citizens by the
commissioner of patents.
1907–The USDA began to boost the soy bean and W.J.
Morse, a farmer’s son who had just graduated from Cornell
Univ. [New York], was chosen to adapt it to American soil.
1917–There are now 50,000 acres of soy beans in the
USA.
1922–The A.E. Staley Manufacturing Co., Decatur,
Illinois, adds a soybean crushing mill to its corn products
plant.
1935–5 million acres are planted to soy beans, yielding
40 million bushels. About half the crop came from Illinois.
1939–In March, the soy bean (futures) becomes the
highest priced commodity per bushel sold on the Chicago
Board of Trade.
4013. USDA Bureau of Agricultural Economics, Crop
Reporting Board. 1943. Soybeans: Revised estimates of
acreage, yield, and production, 1929-1940. Washington, DC.
8 p. Feb. 26. Unpublished manuscript. [3 ref]
• Summary: The estimates have been prepared after
considering data enumerated by the 1940 Census of
Agriculture. Changes are mainly for the period 1935 to 1940.
The states of Minnesota, South Dakota, and Nebraska have
been added to the list of states for which estimates are now
made. Address: Washington, DC.

4011. Associated Press (AP). 1943. Soybean futures trading
halted. Detroit News. Feb. 21. Part 2. p. 15, col. 6.
• Summary: Directors of the Chicago Board of Trade today
halted further trading in soybean futures contracts and
ordered settlement of all outstanding contracts on or before
Feb. 24. The action was taken as a result of a USDA order of
Feb. 17 prohibiting all persons except soybean processors,
manufacturers and seed dealers from buying or accepting
delivery of soybeans of the 1942 crop.

4014. New York Times. 1943. Soy bean still only minor
source of food, but is due to lose mystery for housewife. Feb.
27. p. 9.
• Summary: “Despite the amount of ‘soy bean talk’ in
connection with the nation’s better nutrition program,
few soy bean products are available in stores as yet,
representatives of the [USDA] Agricultural Research
Administration admitted today... It was stressed, however,
that millions of Victory gardens are needed.”
Note: This is the earliest document seen (Oct.
2016) concerning the USDA’s Agricultural Research
Administration (which was established on 23 Feb. 1942) and
its work with soybeans.

4012. Chicago Daily Tribune. 1943. A line o’ type or two:
Little honorable plant. Feb. 26. p. 12.

4015. Johnson, J.E. 1943. Furrow opener. Soybean Digest.
Feb. p. 7.
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• Summary: Describes the device made by adding two arms
and two depth gauges to a furrow opener for planting corn,
to adapt it for use in planting soybeans. A photo shows the
metal furrow opener for corn and beans–on a wooden bench.
Address: Farm Manager, Champaign, Illinois.
4016. Manufacturers Record. 1943. Norepol, a new rubber
substitute from vegetable oils: Soybeans are likely source of
new product. South’s 1942 crop broke all records. 112(2):3233, 58. Feb.
• Summary: The story of the development of Norepol.
Soybean oil is one source of this new product. Photos show:
(1) The pilot plant reaction kettle where soybean oil reacts
with various chemicals to form Norepol. Dr. R.H. Manley,
Dr. J.C. Cowan, and R.J. Foster as standing by the kettle. (2)
Norepol being milled. (3) A person holding a black, spongy
material in both hands; this is Norepol before being milled.
(4) Drs. Wheeler, Teeter, and Cowan taking a sheet of the
rubber-like material from the pilot plant mill.
4017. Nitragin Company (The). 1943. Make every soybean
field a nitrogen factory (Ad). Soybean Digest. Feb. Rear
cover.
• Summary: A large graph shows the rapid increase in soy
bean acreage from 1937 (6 million acres) to 1942 (14 million
acres). The line of the graph is orange.
“The rapid increase in the acreage of soybeans is shown
in this chart, based on USDA reports. The sale of Nitragin
inoculation has increased correspondingly.”
A large photo shows healthy nodules growing on the
roots of a soybean plant.
“These root nodules serve as ‘Nitrogen factories’ on
soybeans and other legume plants. The photograph below
shows a soybean root with nodules produced by effective
strains of Nitragin inoculation.”
“With our customary sources of many vegetable oils cut
off by the enemy, soybeans loom as one of our most critical
crops. At the same time another critical shortage is arising
in nitrogen fertilizers. Much of the nitrates formerly used in
commercial fertilizers are now needed for explosives. But
our soybean crop is capable, if properly inoculated, of storing
as much nitrogen in the soil as would be supplied in any
ordinary application of fertilizer. While much of this may be
removed when the crop is harvested, it still is better to grow
a legume which derives so much of its nitrogen supply from
the air instead of taking it from the soil as non-leguminous
crops do.
“The importance of inoculating with specific soybean
strains of nitrogen-fixing bacteria has been emphasized by
agricultural authorities again and again. Since the results
cannot be determined in advance the soybean grower must
buy his inoculant on faith. That soybean growers have this
faith in Nitragin is evidenced by its unquestioned sales
leadership, its long service to farmers (over 43 years), and

its unequaled laboratory facilities for the production of
dependable, high-quality legume inoculants.
“Your Protection. The name Nitragin is a registered
trade-mark put on every can. It identifies for you the only
inoculant containing Nitragin’s highly effective strains of
legume bacteria. This trademark is your protection.”
A bright orange illustration shows a can of Nitragin
inoculant. On the front of the can is written: “Many billion
legume bacteria. Highest quality at lowest cost.”
Note: This is the earliest Nitragin ad seen (Sept. 2016) in
which the color orange is used. Orange would soon become
Nitragin’s distinctive identifying color. Address: 3872 North
Booth St., Milwaukee, Wisconsin.
4018. Probst, Albert H.; Denver, I. Allen; Weber, Charles
R.; Williams, Leonard F.; Cartter, Jackson L. comps. 1943.
Results of the Cooperative Uniform Soybean Tests–1942.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 73. Feb. 62 p. Not for release until
approved.
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Bureau of Plant
Industry, cooperating with State Agricultural Experiment
Stations of the North Central Region.”
Contents: Introduction. Cooperation. Location of
uniform tests. Map of north central region. Methods.
Uniform Test, Group I. Uniform Test, Group II. Uniform
Test, Group III. Uniform Test, Group IV.
Note: This is the earliest seen (Oct. 2004) that contains
the term “Uniform Soybean Tests.” or “Cooperative Uniform
Soybean Tests.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4019. Reiser, Raymond; Fraps, G.S. 1943. Determination
of carotene oxidase in legume seeds. J. of the Association of
Official Agricultural Chemists 26(1):186-94. Feb. [6 ref]
• Summary: Table 4 lists the carotene oxidase activity (in
units/mg) of 34 different legumes. The highest activity
is found in Mandalay soy bean (60.0). The third highest
is Laredo soy bean (25.). The lowest is Lima bean (1.9).
Address: Agric. Exp. Station, College Station, Texas.
4020. Soybean Digest. 1943. Agripol: Soybean rubber. Feb.
p. 4.
• Summary: See almost identical article published earlier
in Chemurgic Digest on 30 Nov. 1942. A photo shows two
mean stretching the rubber.
4021. Independent (Lennox, South Dakota). 1943. Northern
Regional Agricultural Research Laboratory, Peoria, Illinois.
March 4.
• Summary: A photo shows a recent view of the USDA
Northern Regional Research Laboratory. The cornerstone
was laid on 22 Oct. 1939 by then Secretary of Agriculture,
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Henry A. Wallace.
4022. Trussell, C.P. 1943. Wickard says U.S. faces British
diet: Soy bean flour and other substitutes to rise. New York
Times. March 9. p. 14, col. 2.
• Summary: Americans are going to have to learn to use
their food more efficiently. The weekly U.S. adult ration for
one week is itemized; it includes 1 lb of meat, 2 oz of butter,
4 oz of margarine, 2 oz of cooking fat, 8 oz of sugar, 4 oz of
cheese, etc. Claude R. Wickard, Secretary of Agriculture and
Food Administrator told a Senate subcommittee investigating
food and manpower shortages: “We are going to use our
peanuts and soy beans increasingly, it seems to me, for
human food. I have asked that our production capacity of
soy bean flour for edible consumption be increased from
400,000,000 pounds to 1,400,000,000 pounds by the end of
this year, because a large part of that is going into human
consumption, as a substitute for meat... And we are going
to have to start with some of those grains, eating them
ourselves, rather than feeding them to animals and eating the
animals.”
4023. Hoagland, Ralph; Snider, George G. 1943.
Digestibility of some animal and vegetable fats. J. of
Nutrition 25(3):295-302. March 10. *
• Summary: Contains the results of experiments carried
out by the U.S. Department of Agriculture with albino rats
to determine the digestibility of the following: butterfat,
beef fat (oleo-stock), mutton tallow, cacao butter, corn oil,
soybean oil, and coconut oil.
4024. U.S. Food Distribution Administration. 1943.
Restrictions on the use and distribution of cottonseed,
peanut, soybean, and corn oil. Federal Register 8(48):2915.
March 10. *
• Summary: Food Distribution Order 29.
4025. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group V, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 74.
March 29. 1 p.
• Summary: “Row–Series I
“1 Macoupin
“2 Boone
“3 S100
“4 Arksoy 2913
“5 Arksoy
“6 Ralsoy
“7 Ogden
“8 Volstate
“9 Tennessee Non-Pop
“10 Tokyo
“11 Arkan
“12 89775-A

“13 86974
“14 97066
“15 84642
“16 Rokusun 25A
“17 Edsoy
“18 Magnolia
“19 Monetta
“20 Auburn #2
“21 Wood’s Yellow
“22 Georgia 731
“23 Georgia 723
“24 Mamredo
“25 Mammoth Yellow
“Row–Series II
“26 Magnolia
“27 Georgia 731
“28 Wood’s Yellow
“29 Mammoth Yellow
“30 Auburn #2
“31 Edsoy
“32 Rokusun 25A
“33 Monetta
“34 Georgia 723
“35 Mamredo
“36 S100
“37 84642
“38 Ogden
“39 Arksoy
“40 86974
“41 89775-A
“42 Tennessee Non-Pop
“43 Arkan
“44 97066
“45 Ralsoy
“46 Arksoy 2913
“47 Macoupin
“48 Boone
“49 Tokyo
“50 Volstate
“Row–Series III
“51 Macoupin
“52 Tennessee Non-Pop
“53 Rokusun 25A
“54 Georgia 731
“55 86974
“56 Mammoth Yellow
“57 Volstate
“58 Arkan
“59 Arksoy
“60 Monetta
“61 Rokusun 25A
“62 Ogden
“63 Tennessee Non-Pop
“64 Macoupin
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“65 Mamredo
“66 89775-A
“67 Magnolia
“68 84642
“69 Mammoth Yellow
“70 Volstate
“71 86974
“72 Auburn #2
“73 Wood’s Yellow
“74 Tokyo
“75 Ralsoy
“Row–Series IV
“76 97066
“77 Edsoy
“78 Boone
“79 Ogden
“80 Wood’s Yellow
“81 Mamredo
“82 S100
“83 Tokyo
“84 89775-A
“85 Magnolia
“86 Ralsoy
“87 Arksoy 2913
“88 84642
“89 Auburn #2
“90 Georgia 723
“91 Boone
“92 S100
“93 Georgia 723
“94 Monetta
“95 97066
“96 Georgia 731
“97 Arkan
“98 Edsoy
“99 Arksoy
“100 Arksoy 2913” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4026. Salter, Robert M. 1943. Re: Bankhead-Jones
Regional Soybean Laboratory. Letter to H.P. Rusk, Director,
Agricultural Experiment Station, University of Illinois,
Urbana, March 30. 1 p. Typed, with signature on letterhead.
• Summary: “The reorganization of the Bankhead-Jones
Regional Soybean Laboratory has raised a question as to
the status of the advisory group of collaborators. Formerly
the advisory collaborators from the experiment stations
represented their respective institutions in both the chemical
and agronomic fields of investigation at the Urbana
conferences. The Northern Regional Research Laboratory
at Peoria has now arranged for its collaborators to cover
chemical investigations.
“In view of the changes in the program of the Urbana
laboratory, it seems desirable to suggest that the director of

each cooperating experiment station in the North Central
Region either reaffirm his present appointee or designate
a new advisory collaborator for the Regional Soybean
Laboratory at Urbana...”
“The technical personnel held their annual planning
conference at Urbana in February and completed
arrangements for agronomic studies in 1943. It has been
suggested that in view of the ‘emergency’ limitations on
personnel and transportation, the advisory collaborators
conference be dispensed with this year. The Northern
Regional Research Laboratory has scheduled its annual
conference at Peoria for April 28 and 29. Representatives
from the Regional Soybean Laboratory have been asked to
be present. A report on activities of the Regional Soybean
Laboratory will be made at that time.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Chief, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA.
4027. Allen, Denver I. 1943. Differential growth response
of certain varieties of soybeans to varied mineral nutrient
conditions. Missouri Agricultural Experiment Station,
Research Bulletin No. 361. 43 p. March. Based on his 1942
PhD thesis at University of Missouri. [25 ref]
• Summary: Contains a good review of the literature.
Address: Instructor in Field Crops, Missouri College of
Agriculture, Columbia, Missouri.
4028. Carver, J.S.; Rhian, M.; Bearse, G.E.; Boucher, D.;
Berg, L.R.; Miller, V.L. 1943. Soybean oil meal in the chick
starting ration. U.S. Egg and Poultry Magazine 49(3):13133, 141-44. [9 ref]
• Summary: “The expansion of the poultry industry in 1942
and the reduction of supplies of meatscrap, fishmeal and
dried skimmilk have necessitated the finding of new sources
of good quality protein for use in poultry mashes.”
Summary of experiments at Pullman (p. 132): It appears
that soybean oil meal containing high-quality protein can be
used as a sole source of supplemental protein for growing
chicks if fed at a level of 19.6% protein.
Summary of experiments in western Washington state
(p. 144): As much as 23% of soybean oil meal can be used
in chick starting mashes. It can be used to replace all of
the meatscrap. Rations containing 20% protein, which use
soybean oil meal as the only source of supplemental protein
produced growth that was as good as that with 17.5% protein
containing both herring fishmeal and soybean oil meal.
“The addition of iodine to rations containing large
amounts of soybean oil meal did not improve the growth
response of the ration.” Address: 1-2. Divs. of Poultry
Husbandry and Chemistry, Washington Agric. Exp. Station,
Pullman; 3-6. Divs. of Poultry Husbandry and Chemistry,
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Western Washington Agric. Exp. Station, Puyallup. All:
Washington state.
4029. Dies, Edward J. 1943. Soybeans: Gold from the soil.
Rev. ed. New York, NY: The Macmillan Co. 122 p. March.
Index. 21 cm. First published in April 1942. [205 ref]
• Summary: This revised edition is very similar to the first
edition published in April 1942. Minor changes have been
made on the following pages: 20, 28, 70-73, 84-85, 90-94,
121-22. None of the statistics in the many tables have been
updated, and the bibliography is unchanged. Address: USA.
4030. Leonard, Lewis T. 1943. Beneficial bacterial
relationships. Soybean Digest. March. p. 4-5.
• Summary: Contents: Introduction. Sources of legume
bacteria. Quality. Methods of application. Conditions
affecting nodule bacteria. The necessity and value of nodule
bacteria for soybeans.
Inoculation with nodule bacteria increases yields of oil
and other products. Black-and-white photos show: (1) The
lower part of a soybean plants and its roots with nodules
in the surrounding soil. (2) A field of soybeans. The center
two rows are not nodulated; the two rows on right and left
are nodulated. Address: Bacteriologist, Soil and Fertilizer
Investigations, Bureau of Plant Industry, U.S. Dep. of
Agriculture.
4031. Nitragin Company, Inc. (The). 1943. July 22. 35 days
later. Help beat the nitrogen shortage with Nitragin (Ad).
Soybean Digest. March. Rear cover.
• Summary: To the right of each date is a field of soybeans,
split vertically down the middle into two. The light-colored
left half is not inoculated, whereas the dark right half (which
looks much taller and more hardy) is “inoculated with
Nitragin.” “This photo of Nitragin test plots at an Eastern
Experiment Station, taken July 22, shows heavier growth
and darker color due to good inoculation. Weeds are gaining
rapidly on the thin, less vigorous stand of uninoculated
soybeans.”
“By September 1, weeds had completely smothered the
nitrogen-hungry crop, Not inoculated. Nitragin that cost 12¢
an acre made this difference. On fertile land, uninoculated
legumes may look about as good as an inoculated crop–but
remember, legumes without inoculating bacteria must get
their nitrogen by robbing the soil; inoculated legumes get
theirs from the air.”
“Four-fifths of the air is nitrogen–vital element needed
now to increase crop production. The one practical way to
make this nitrogen available for plant growth is through
legumes inoculated with effective strains of nitrogen-fixing
bacteria. An acre of well-inoculated soybeans, it is estimated,
can gather as much nitrogen as is contained in 1,000 or more
pounds of commercial mixed fertilizer.
“This important ability of soybeans, clover, alfalfa,

peas and other legumes depends on the presence of the
Right legume bacteria. That’s why it is important that every
planting of legumes be inoculated with Nitragin. Nitragin
contains only selected, tested strains of bacteria produced
in the largest, most complete laboratory of its kind in the
world.”
A bright orange illustration shows a can of Nitragin
inoculant. On the front of the can is written: “Many billion
legume bacteria. Highest quality at lowest cost.” Address:
3872 North Booth St., Milwaukee, Wisconsin.
4032. York, H.A. 1943. Efficiency of varieties of soybeans
grown for grain measured in Delta tests. Mississippi Farm
Research 6(3):1, 7. March.
• Summary: This article, a publication of the Mississippi
Agricultural Station, begins: “The yield and color of seed
are the most important considerations in selecting varieties
of soybeans for oil production. A better price is paid for
seed of high oil content and mills prefer yellow beans. The
beans should be set high enough from the ground to prevent
loss from harvesting. The beans should mature before the
rainy season in the fall, probably in time to permit seeding
of small grain crops and freed from shattering of seed after
ripe and dry is desirable. The beans should be tough enough
to prevent splitting when threshing, as some varieties will
split badly with the slowest speed of the machines. The size
of the seed varies in different seasons and localities. Hot
and prolonged dry weather during the blooming season will
cause the blooms to blast, which is partly responsible for low
grain yields in some late maturing varieties.” Address: State
College, Mississippi.
4033. Washington Post. 1943. Obituaries: P.H. Dorsett,
agricultural scientist, dies. April 2. p. 9B, col. 4.
• Summary: “Palemon Howard Dorsett, 80, who for more
than 45 years was associated with scientific work with the
Department of Agriculture, died yesterday [1 April 1943] at
a Washington nursing home after a long illness. A resident
of Beall Station, Prince Georges County, Maryland, for 23
years, Mr. Dorsett moved to 121 Allison Street Northwest,
about a year ago. He held the Meyer Medal for distinguished
service in plant production [sic, introduction] awarded to him
in 1936 on behalf of the Council of the American Genetic
Association. The medal was named in honor of Frank Meyer,
who lost his life in 1919 on a Government expedition in
China.
“Greatest contribution to American agriculture made
by Dorsett was between 1924 and 1927, when he was
instrumental in bringing together the largest collection of
soybean varieties ever made. In order to make the collection,
two expeditions were made to China.
“Dorsett was also credited with three expeditions to
Brazil and the West Indies to obtain new varieties of plants.
Through these trips he brought to the United States valuable
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citrus varieties and many rare ornamentals.
“Only survivor is a sister, Mrs. Ellen W. Husmann
of Washington. Funeral services will be held at 2 p.m.
tomorrow at the Warner Pumphrey funeral home, 8434
Georgia Avenue, Silver Spring, Maryland. Burial will be in
the Rockville Union Cemetery.”
4034. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group IV, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 76.
April 5. 1 p.
• Summary: “Row Series I
“1 Boone
“2 Chief
“3 Gibson
“4 Macoupin
“5 Patoka
“6 C2
“7 S32-11
“8 S49-18
“9 S100
“Row Series II
“10 Chief
“11 Patoka
“12 549-18
“13 Gibson
“14 C2
“15 S100
“16 Boone
“17 Macoupin
“18 S32-11
“Row Series III
“19 C2
“20 S49-18
“21 Macoupin
“22 Chief
“23 S100
“24 Boone
“25 S32-11
“26 Patoka
“27 Gibson
“Row Series IV
“28 Boone
“29 Gibson
“30 Macoupin
“31 Chief
“32 S32-11
“33 C2
“34 S100
“35 Patoka
“36 S49-18.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4035. U.S. Regional Soybean Laboratory. 1943. Early F3

bulked hybrids available. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 77. April 5.
2 p.
• Summary: “The following early hybrid material is
available at the U.S. Regional Soybean Laboratory. In
the case of F3 material 5 pounds or more of each cross is
available. F2 seed is available in much smaller quantities and
in most crosses not more than 400 seeds will be available to
any one location. However, do not hesitate to ask for more
than 400 seeds if you want them since certain crosses are
available in much larger quantities.
“Cross Pedigree
“LX 715 Richland x Habaro
“LX 716 Richland x Soysota
“LX 717 Richland x Ogema
“LX 718 Richland x Minsoy
“LX 719 Seneca x Yellow Agate
“LX 720 Seneca x Minsoy
“LX 721 Seneca x Mandarin
“LX 722 Habaro x Mandarin
“LX 724 Habaro x Ogema
“LX 725 Habaro x Yellow Agate
“LX 726 Habaro x Minsoy
“LX 727 Mandarin x Yellow Agate
“LX 728 Mandarin x Minsoy
“LX 729 Minsoy x Yellow Agate
“LX 730 Soysota x Minsoy
“LX 732 Soysota x Mandarin
“LX 733 Ogema x Yellow Agate
“LX 734 Ogema x Minsoy
“LX 735 Ogema x Seneca
“The following are crosses between early and medium
maturing varieties.
“LX 723 Habaro x Mukden
“LX 736 Dunfield x Yellow Agate
“LX 737 Dunfield x Minsoy
“LX 738 Dunfield x Soysota
“LX 739 Dunfield x Mandarin
“LX 740 Dunfield x Habaro
“LX 741 Dunfield x Seneca
“LX 742 Dunfield x Richland
“LX 745 Dunfield x Wis. Man. 606 [Wisconsin Manchu
606]
“LX 746 Dunfield x Manchu 831 S.D.
“LX 818 Lincoln x Seneca
“In addition the following early and medium early F3
populations from the 1942 list are available.
“LX 605 Illini x Richland
“LX 611 Dunfield x Hudson Manchu
“LX 635 Seneca x Hudson Manchu
“LX 637 Seneca x Richland
“LX 619 Mukden x Richland
“LX 631 Seneca x Dunfield
“LX 651 Richland x Dunfield
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“Early F2 hybrids available, 1943
“Cross Pedigree
“LX 873 Sioux x Goldsoy
“LX 874 Yellow Agate x Goldsoy
“LX 875 Yellow Agate x Sioux
“LX 877 Quebec 92 x Yellow Agate
“LX 878 Quebec 92 x Goldsoy
“LT 879 Quebec 92 x Sioux
“LX 882 Goldsoy x Yellow Agate
“LX 884 Goldsoy x Sioux
“LX 886 Kabott x Yellow Agate
“LX 887 Kabott x Goldsoy
“LX 888 Kabott x Pagoda
“LX 889 Kabott x Quebec 92
“LX 890 Kabott x Sioux
“LX P94 Pagoda x Yellow Agate
“LX 895 Pagoda x Goldsoy
“LX 896 Pagoda x Quebec 92
“LX 899 Ogema x Quebec 91
“LX 900 Minsoy x Yellow Agate
“LX 901 Minsoy x Goldsoy
“LX 902 Minsoy x Quebec 92
“LX 903 Minsoy x Sioux
“LX 883 Goldsoy x Chief
“LX 906 Cayuga x Goldsoy
“LX 907 Cayuga x Kabott
“LX 908 Cayuga x Sioux
“LX 911 Mandarin x Goldsoy
“LX 912 Mandarin x Kabott
“LX 913 Mandarin x Pagoda
“LX 914 Mandarin x Quebec 92
“LX 918 Habaro x Goldsoy
“LX 919 Habaro x Pagoda
“LX 920 Habaro x Quebec 92
“LX 921 Seneca x Goldsoy
“LX 922 Seneca x Kabott
“LX 923 Seneca x Pagoda
“LX 924 Seneca x Quebec 92
“LX 925 Richland x Goldsoy
“LX 891 Richland x Kabott
“LX 927 Richland x Pagoda
“LX 928 Richland x Quebec 92
“LX 929 Richland x Sioux
“LX 915 Mandarin x Sioux
“The following F2’s are crosses between medium and
medium early or early varieties.
“LX 876 Yellow Agate x L6-12
“LX 881 Quebec 92 x L6-12
“LX 885 Goldsoy x L6-12
“LX 892 Kabott x L6-12
“LX 898 Pagoda x L6-12
“LX 905 Minsoy x L6-12
“LX 910 Cayuga x L6-12
“LX 917 Mandarin x L6-12

“LX 930 Mukden x Cayuga
“LX 931 Mukden x Goldsoy
“LX 932 Mukden x Kabott
“LX 933 Mukden x Pagoda
“LX 934 Mukden x Quebec 92
“LX 035 Lincoln (L6-685) x Pagoda
“LX 936 Lincoln (L6-685) x Quebec 92
“LX 937 Lincoln (L6-685) x Richland
“LX P00 Quebec 92 x Chief
“LX 893 Kabott x Chief
“LX 897 Pagoda x Chief
“LX 904 Minsoy x Chief
“LX 909 Cayuga x Chief
“LX 916 Mandarin x Chief
“LX 938 Lincoln x LX937
“LX 939 Lincoln x Dunfield.” Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
4036. U.S. Regional Soybean Laboratory. 1943. Uniform
group tests–1943. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 78. April 7. 1 p.
• Summary: Lists soybean varieties tested in Groups I to VI.
Group I: Earlyana, Goldsoy, Habaro, Kabott, Wisconsin
Mandarin 3, Wisconsin Mandarin 3 Select., Wisconsin
Mandarin 606, Wisconsin Mandarin 839-1414, Mandarin
831, Mandarin, Dimmock Mandarin, McRostie Mandarin,
Wisconsin Mandarin 507, Minsoy, O.A.C. 211, Ontario,
Pagoda, Richland, H1, H2, H3, H4, H5, P.I. 68666, P.I.
92470.
Group II: Dunfield, Earlyana, Illini, Lincoln, Wisconsin
Mandarin 3 Select., Wisconsin Mandarin 606, Mingo,
Mukden, Mukden #4 (Wisconsin), Richland, A 41-251, A 45251, H8, P.I. 91109, P.I. 92592, P.I. 92717.
Group III: Chief, Dunfield, Illini, Lincoln, Patoka,
Scioto, Viking, A 18-231, A 31-291, C56, C60, C66, C72,
C84, C91, C101, H6, H9, L4-12, L4-42, L4-45, L7-1111, L71280, S32-3, S32-8.
Group IV: Boone, Chief, Gibson, Macoupin, Patoka, C2,
S32-11, S49-18, S100.
Group V: Arkan, Arksoy, Arksoy 2913, Auburn #2,
Boone, Edsoy, Georgia 723, Georgia 731, Macoupin,
Magnolia, Mammoth Yellow, Mamredo, Monetta, Ogden,
Ralsoy, Rokusun 25A, S100, Tennessee Non-Pop, Tokyo,
Volstate, Wood’s Yellow, P.I. 84642, P.I. 86974, P.I. 89775A,
P.I. 97066.
Group VI: Arisoy, Auburn #1, Avoyelles, Biloxi,
Burnette, Charlee, Clemson, Delsta, Hayseed, La.
[=Louisiana?] 40-290, La. 40-293, La. 40-399, La. 40400, Mamloxi, Mammoth Yellow, Mamotan 6640, Missoy,
Nanda, Ogden, Palmetto, Pelican #1, Pelican #2, Seminole,
White Biloxi, Yelredo. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4037. Rusk, H.P. 1943. Re: Official collaborator from the
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Regional Soybean Laboratory. Letter to Robert M. Salter,
Chief, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA,
April 8. 1 p. Typed, with signature on letterhead.
• Summary: “I have your inquiry of March 30... W.L.
Burlison has been the official collaborator from the
University of Illinois. He is head of the Department of
Agronomy and because of his agronomic interests qualifies
as an advisory collaborator to the laboratory in its agronomic
functions. I am therefore suggesting that he continue to
represent the University in this capacity.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Director, Agric.
Exp. Station, Univ. of Illinois, Urbana.
4038. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group III, 1943. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 79. April 10. 1 p.
• Summary: Row Series I
“1 Chief
“2 Dunfield
“3 Illini
“4 Lincoln
“5 Patoka
“6 Scioto
“7 Viking
“8 A18-231
“9 A31-291
“10 C56
“11 C60
“12 C66
“13 C72
“14 C64
“15 C91
“16 C101
“17 H6
“18 H9
“19 L4-12
“20 L4-42
“21 L4-45
“22 L7-1111
“23 L7-1280
“24 S32-3
“Row Series II “25 S32-6
“26 H9
“27 L7-1111
“28 L4-45
“29 S32-8
“30 L4-42
“31 H6
“32 C101
“33 L4-12

“34 L7-1280
“35 S32-3
“36 Illini
“37 C91
“38 Viking
“39 Patoka
“40 C72
“41 C66
“42 A31-291
“43 C60
“44 C84
“45 Scioto
“46 Lincoln
“47 Chief
“48 Dunfleld
“49 C56
“50 A18-231
“Row Series III
“51 Chief
“52 A1-291
“53 C101
“54 L7-1111
“55 C72
“56 S32-8
“57 A18-231
“58 C60
“59 Patoka
“60 L4-12
“61 C101
“62 Viking
“63 A31-291
“64 Chief
“65 S32-3
“66 C66
“67 H9
“68 C91
“69 S32-8
“70 A18-231
“71 C72
“72 L4-42
“73 L4-45
“74 C56
“75 Scioto
“Row Series IV
“76 C84
“77 H6
“78 Dunfield
“79 Viking
“80 L4-45
“81 S32-3
“82 Illini
“83 C56
“84 C66
“85 H9
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“86 Scioto
“87 Lincoln
“88 C91
“89 L4-42
“90 L7-1260
“91 Dunfield
“92 Illini
“93 L7-1280
“94 L4-12
“95 C84
“96 L7-1111
“97 C60
“98 H6
“99 Patoka
“100 Lincoln.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4039. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group I, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 81.
April 12. 1 p.
• Summary: “Row Series I
“1 Earlyana
“2 Goldsoy
“3 Habaro
“4 Kabott
“5 Wisconsin Mandarin 3
“6 Wisconsin Mandarin 3 Selection
“7 Wisconsin Mandarin 606
“8 Wisconsin Mandarin 839-14
“9 Mandarin 831
“10 Mandarin
“11 Dimmock Mandarin
“12 McRostie Mandarin
“13 Wisconsin Mandarin 507
“14 Minsoy
“15 O.A.C. 211
“16 Ontario
“17 Pagoda
“18 Richland
“19 H1
“20 H2
“21 H3
“22 H4
“23 H5
“24 P.I. 68666
“25 P.I. 92470
“Row Series II
“26 Richland
“27 H4
“28 H3
“29 P.I. 92470
“30 H2
“31 Pagoda

“32 Ontario
“33 H1
“34 H5
“35 P.I. 68666
“36 Habaro
“37 O.A.C. 211
“38 Wisconsin Mandarin 606
“39 Wisconsin Mandarin 3
“40 Wisconsin Mandarin 507
“41 McRostie Mandarin
“42 Mandarin 831
“43 Dimmock Mandarin
“44 Minsoy
“45 Wisconsin Mandarin 3 Selection
“46 Kabott
“47 Earlyana
“48 Goldsoy
“49 Mandarin
“50 Wisconsin Mandarin 839-14
“Row Series III
“51 Earlyana
“52 Mandarin 831
“53 Ontario
“54 H4
“55 Wisconsin Mandarin 507
“56 P.I. 92470
“57 Wisconsin Mandarin 839-14
“58 Dimmock Mandarin
“59 Wisconsin Mandarin 3
“60 H1
“61 Ontario
“62 Wisconsin Mandarin 606
“63 Mandarin 831
“64 Earlyana
“65 P.I. 68666
“66 McRostie Mandarin
“67 Richland
“68 O.A.C. 211
“69 P.I. 92470
“70 Wisconsin Mandarin 839-14
“71 Wisconsin Mandarin 507
“72 H2
“73 H3
“74 Mandarin
“75 Wisconsin Mandarin 3 Selection
“Row Series IV
“76 Minsoy
“77 Pagoda
“78 Goldsoy
“79 Wisconsin Mandarin 606
“80 H3
“81 P.I. 68666
“82 Habaro
“83 Mandarin
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“84 McRostie Mandarin
“85 Richland
“86 Wisconsin Mandarin 3 Selection
“87 Kabott
“88 O.A.C. 211
“89 H2
“90 H5
“91 Goldsoy
“92 Habaro
“93 H5
“94 H1
“95 Minsoy
“96 H4
“97 Dimmock Mandarin
“98 Pagoda
“99 Wisconsin Mandarin 3
“100 Kabott” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4040. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group II, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 82.
April 12. 1 p.
• Summary: “Row Series I
“1 Dunfield
“2 Earlyana
“3 Illini
“4 Lincoln
“5 Wisconsin Mandarin 3 Selection
“6 Wisconsin Mandarin 606
“7 Mingo
“8 Mukden
“9 Mukden 4
“10 Richland
“11 A41-251
“12 A45-251
“13 H8
“14 P.I. 91109
“15 P.I. 92592
“16 P.I. 92717
“Row Series II
“17 Illini
“18 Mingo
“19 A41-251
“20 P.I. 92592
“21 Dunfield.
“22 Wisconsin Mandarin 3 Sel.
“23 Mukden 4
“24 H8
“25 Lincoln
“26 Mukden
“27 A45-251
“28 P.I. 92717
“29 Earlyana

“30 Wisconsin Mandarin 606
“31 Richland
“32 P.I. 91109
“Row Series III
“33 Wisconsin Mandarin 606
“34 Richland
“35 H8
“36 Illini
“37 A41-251
“38 P.I. 92592
“39 Earlyana
“40 Mukden
“41 P.I. 92717
“42 Mukden 4
“43 Mingo
“44 Lincoln
“45 Dunfield
“46 Wisconsin Mandarin 3 Selection
“47 P.I. 91109
“48 A45-251
“Row Series III
“49 A45-251
“50 Illini
“51 Mukden
“52 Lincoln
“53 Dunfield
“54 Wisconsin Mandarin 606
“55 A41-251
“56 P.I. 92717
“57 Wisconsin Mandarin 3 Selection
“58 Richland
“59 P.I. 92592
“60 Mukden 4
“61 P.I. 91109
“62 H8
“63 Earlyana
“64 Mingo.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4041. Associated Press (AP). 1943. Peoria lab wins praise:
Norepol development lauded in House. Journal-Transcript
(Peoria, Illinois). April 13.
• Summary: The House appropriations committee today
recommended a total of $3,959,385 for the USDA’s four
regional laboratories. Its reports especially praised the
research work conducted on synthetic rubber at the Peoria
lab. Another outstanding achievement was increasing the
yield of penicillin, valuable for treatment of wounds.
“Developed soybean ‘rubber’: Experiments in the Peoria
laboratory have led to possible production of 30,000 tons
of synthetic rubber preparations from the oil of soybeans,
Dr. O.E. May, research coordinator in the department of
agriculture told a house sub-committee during appropriations
hearings.” “The patent secrets were relaxed so that 35 or 40
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industrial companies that were interested could get to work
on the production problems, he said. Commercial production
started between July and December 1942.”
May estimated that 12,000 to 30,000 tons of norepol
may be produced during the coming year, depending on how
acute the rubber situation is and whether the government will
allow soybean oil to be allocated for production of norepol.
Dr. May said that Norepol was being sold in a price ranging
from 35 to 45 cents a pound, which is considerably less
expensive than most synthetic rubbers.
Note: This is the earliest document seen (Jan. 2004) that
mentions penicillin in connection with Peoria laboratory. The
first article focusing on that subject appeared two months
later, in June 1943.
4042. Herrick, H.T. 1943. Re: Summary of important
activities at the Northern Regional Research Laboratory.
Letter to H.P. Rusk, Director, Agricultural Experiment
Station, University of Illinois, Urbana, April 15. 5 p. Typed,
with signature on letterhead.
• Summary: A cover letter plus 4 pages of summary with
the following contents: Norepol. Butylene glycol. Penicillin.
Cork substitutes from agricultural residues, corn, or wheat.
Lignin plastics. Starch from wheat. Soybeans. Address:
Director, Northern Regional Research Lab., Peoria, Illinois.
4043. Briggs, G.M., Jr.; Luckey, T.D.; Elvehjem, C.A.;
Hart, E.B. 1943. Studies of two chemically identified watersoluble vitamins necessary for the chick. J. of Biological
Chemistry 148(1):163-72. April. [20 ref]
• Summary: Reports the existence of two water-soluble
vitamins of the B complex needed by the chick. One,
essential for proper feather formation, is named vitamin
B-10; the other, necessary for growth, is named vitamin
B-11. Both of these vitamins, “distinct from all of the known
vitamins, including folic acid,” were obtained as concentrates
from solubilized liver (Wilson’s liver fraction L). Concerning
the distribution of these unidentified vitamins, the authors
state, “liver and brewers’ yeast are the best sources, adequate
at 5 per cent of the diet. Linseed oil meal, soy bean oil meal,
alfalfa leaf meal, and grass are comparatively good sources.”
“We are indebted to... Allied Mills, Inc., Peoria, Illinois,
for soy bean oil.” Address: Dep. of Biochemistry, College of
Agriculture, Univ. of Wisconsin, Madison.
4044. Browning, G.M. 1943. On the contour: more corn,
more beans. Farm Science Reporter (Iowa State College)
4(2):7-8. April.
• Summary: In a number of experiments conducted in Iowa
in 1942, the average increase in yields from contour plowing
and planting was 3.2 bushels per acre. Similar results were
obtained in 1943, the average increase in yield for the two
years on 68 fields was 2.7 bushels per acre.
Note: Published by the Iowa Agricultural Experiment

Station and the Iowa Agricultural Extension Service.
Address: Iowa.
4045. Dykstra, Priscilla Hodge. 1943. The dehydration
of Rhode Island fruits and vegetables. Rhode Island
Agricultural Experiment Station, Miscellaneous Publication
No. 16. 6 p. April. Revised April 1944.
• Summary: For home drying of [green vegetable] soybeans,
the author advises soaking the soybeans in boiling water
for 5 minutes, shelling, and steaming the hulled beans for
10 minutes, placing them on trays ¼ to ½ inch deep, then
drying at 140-160ºF (60-70ºC) for about 7 hours. Finally,
they are stored in large containers for 3 days, moist pieces
are removed and, after reheating, they are stored in glass jars,
tin cans, or paper cartons. Rehydration is accomplished by
pouring 1.25 cups of boiling water containing 3/4 teaspoon
of salt over ½ cup of dehydrated soybeans, allowing the
mixture to stand for 30 minutes, then simmering for 10
minutes.
In the April 1944 revision, the recommended drying
time is given as 7-8 hours. Address: Kingston, Rhode Island.
4046. Jennings, R.D. 1943. Feed consumption by livestock,
1910-41. Relation between feed, livestock, and food at the
national level. USDA Circular No. 670. 57 p. April.
• Summary: Table 35 “Dairy feeds: Feed materials used in
manufacture in 1940 as reported by feed manufacturers,”
by region and state, includes soybeans and soybean meal.
Two regions using high percentages of soybean meal are:
Kentucky and Tennessee (23.9%). Ohio, Indiana and Illinois
(23.5%). Address: Senior Agricultural Economist, Bureau of
Agricultural Economics.
4047. Nitragin Company, Inc. (The). 1943. 6 reasons why
Nitragin is the most widely used inoculant (Ad). Soybean
Digest. April. Rear cover.
• Summary: (1) “Nitragin Sales Climb Every Year: Nitragin
was the first commercial inoculant in the world. Since 1898,
Nitragin has been the leader in sales, establishing new, high
records each year.”
(2) “Laboratory Most Modern: Nitragin legume bacteria
are produced from selected strains under scientifically
controlled conditions, in the largest laboratory of its kind in
the world.
(3) Contains Only Selected Tested Legume Bacteria:
The nitrogen-fixing ability of the legume bacteria in Nitragin
is determined by inoculating and testing plants in the
Nitragin Company’s own greenhouse.
(4) Field Tested: Actual field tests furnish the final proof
of the effectiveness of Nitragin inoculation, as shown by
increased yields, higher protein content, and quality of the
seed and crops.
(5) Scientific Packaging: Nitragin’s container maintains
the quality of the inoculant, tests show bacterial growth
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continues in the moist humus and the number of bacteria is
actually increased after packing.
(6) Soybean Research: Results of soybean inoculation
research, farm tests, and experiment station findings are
published in folders prepared by Dr. Lewis Erdman, Nitragin
bacteriologist. Write for copies.
Each of the 6 reasons is printed in black ink on an
orange background. Above each of these 6 reasons is a photo
to illustrate it. For example: (1) A graph. (2) The inside of a
modern laboratory, etc. In the lower right corner is an orange
illustration of a can of Nitragin, with a note stating that
“Nitragin” is a registered tradename.
“Legume inoculation must be purchased on faith. You
can’t see inoculating bacteria without a microscope and there
is no way to compare the effectiveness of different brands
before you buy. That’s why your best guarantee of quality in
an inoculant is its past performance and the reputation of it’s
maker.
“Nitragin is the oldest, most widely used inoculant
for soybeans and other legumes. Farmers have had Faith
in Nitragin for over 40 years. To build and improve the
effectiveness of Nitragin, scientists carry on an extensive
program of research and testing to find better strains of
nitrogen-fixing bacteria and to improve the product in other
ways. It will pay you to keep these facts in mind when
you buy inoculation.” Address: 3872 North Booth St.,
Milwaukee, Wisconsin.
4048. Salmon, W.D. 1943. Soybeans for human food. J. of
Home Economics 35(4):201-02. April.
• Summary: This is a summary of: Sherman, W.C.; Albrecht,
H.R. 1942. “Edible soybeans.” Alabama Agricultural
Experiment Station, Bulletin No. 255. 16 p. April. Address:
Alabama Agric. Exp. Station.
4049. New York Times. 1943. News from Washington. May
10. p. 16.6.
• Summary: “Whale meat, dark red and beef-like in flavor,
will be available, chiefly in West Coast markets, this year... It
will be unrationed.
“More soya foods are in prospect for civilians, the
War Food Administration announces, pointing out that the
production of soy is expected to reach one and a half billion
pounds this year.”
Note: This is the earliest document seen (April 2008)
that mentions the “War Food Administration” (a part of
USDA during World War II) in connection with soybeans.
4050. Beckel, A.C.; Cartter, J.L. 1943. The effect of variety
and environment on the equilibrium moisture content of
soybean seed. Cereal Chemistry 20(3):362-68. May. [9 ref]
• Summary: “The study of the effect of variety and
environment on the equilibrium moisture content of soybean
seed is of interest because of its direct relationship to

the problems of storage and preservation. These general
problems have been indicated by Humphries and Hurst
(1935). Differences would normally be expected, in view
of the fact that varieties of soybeans have been found to
vary in all of the major chemical constituents studied thus
far. It seemed probable that such a study of equilibrium
moisture content would also determine whether the routine
moisture determination could be eliminated from the
analytical program without introducing an appreciable error
in calculating results to a uniform moisture basis. Such an
elimination would result in a considerable saving in time
and expense.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4051. Berry, E.P.; Carrick, C.W.; Roberts, R.E.; Hauge, S.M.
1943. Whey solubles as a source of growth factors in chick
rations. Poultry Science 22(3):252-63. May. [16 ref]
• Summary: Various growth-promoting factors (such as
vitamin G) for poultry have been found. These are now
seen as required poultry diets. In 1935 Heiman found that 1
lb of dried whey was nearly equivalent to 1.5 lbs. of dried
skimmilk. Soybean oil meal was used in each diet in this
trial.
Summary: “1. Whey solubles contains some growthpromoting factor or factors not found in either corn or
soybean meal. 2. Whey solubles contains the new growth
factor found in casein and reported by Carrick et al.
(1940).” The proteins in soybean oil meal were found to be
of excellent quality. In starter diets, certain factors of the
vitamin B complex are essential. Address: Depts. of Poultry
Husbandry and Agricultural Chemistry, Purdue Univ. Agric.
Exp. Station, Lafayette, Indiana.
4052. Bull, W.C. 1943. Some observations on the effect
of moisture on the quantitative extraction of lipids from
soybeans. Oil and Soap 20(5):94-96. May.
• Summary: It is well known that the amount of water
present in seeds at the time of extraction has a definite effect
on the amount and composition of the extract obtained
from oil-seed materials by solvent extraction. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
4053. Johnson, Howard W.; Koehler, Benjamin. 1943.
Soybean diseases and their control. Farmers’ Bulletin
(USDA) No. 1937. 24 p. May.
• Summary: The article is divided into three sections: (1)
Leaf, stem, pod, and seed diseases; (2) Root and crown
diseases; (3) Control measures. Brief accounts are given of
following diseases: (1) Bacterial blight, bacterial pustule,
pod and stem blight, frog-eye spots, brown spot, anthracnose,
downy mildew, Alternaria leaf spot, arsenical injury,
mosaic, chlorosis due to deficiencies of potash, iron, and
nitrogen, seed discolorations associated with Cercospora
and Alternaria (2) Charcoal rot, sclerotial blight, Fusarium
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blight, root rots, and lightning injury. (3) Control measures
include disease resistant varieties, crop rotation, diseasefree seed, seed treatment, and exclusion (constant vigilance
is needed to prevent introduction of new diseases into the
United States).
Concerning seed treatment (p. 23-24): “The results of
tests to determine the value of seed treatment with chemical
disinfectants in controlling seed-borne diseases of soybeans
were reported by the North Carolina Agricultural Experiment
Station in 1925 and 1926 and by the Delaware Agricultural
Experiment Station in 1929. In North Carolina in 1925
the application of formalin solution, corrosive sublimate
solution, and Bayer dust to 2-year-old Mammoth Yellow
soybean seed caused no appreciable reduction in the amount
of bacterial leaf spot and downy mildew on the resulting
plants. Formalin greatly reduced the stand of plants from
these 2-year-old seeds, whereas corrosive sublimate and
Bayer dust greatly increased the stand as compared with
that from untreated seed. These effects on germination were
observed again in North Carolina in 1926 with the Mammoth
Yellow variety. In all the concentrations used, formaldehyde
reduced the germination of the seed very materially, whereas
solutions of Semesan and Uspulun, as well as Bayer and
Semesan dusts, increased the percentage of germination. It
was concluded from these 2 years’ results that formaldehyde
should not be used as a disinfecting agent for soybean seeds
and that the gain in germination due to the use of organic
mercury disinfectants may be sufficient to make soybean
seed treatment profitable entirely apart from any benefit
accruing from control of seed-borne diseases.”
“In 1942 the Oklahoma Agricultural Station reported
that treating seeds of Virginia soybeans with Spergon and
New Improved Ceresan was effective in preventing seed rots
and pre-emergence damping off when the seed was sown in
soil naturally infested with Rhizoctonia solani.”
“Greenhouse tests were conducted at the Illinois
Agricultural Experiment Station in 1940 with 23 samples
of soybean seed, and Semesan Jr. and Cuprocide as
disinfectants, and in 1942 with 13 seed samples, and Barbak
C and Spergon as the disinfectants.”
“Summarizing, it appears that suitable seed treatment
will frequently improve the stand of soybeans, especially
when the vitality of the seed is not very high. The use of
certain disinfectants seems to be no deterrent to successful
inoculation of the seed and subsequent solution.”
Contains many photos of soybean diseases on various
parts of the plant, including “Nematode root knot on a
soybean plant grown in Monetta, South Carolina” (p. 20).
Note: This is the earliest document seen (June 2010)
that mentions Spergon, which is a fungicide used in treating
seeds, made by United States Rubber Co., Naugatuck
Chemical Division. Address: 1. Div. of Forage Crops
and Diseases, Bureau of Plant Industry; 2. Chief in Crop
Pathology, Illinois Agric. Exp. Station.

4054. Russell, F.P. 1943. How soybeans are grown in Cayuga
county. Survey reveals cultural methods of growers. Farm
and Home Bureau News, Cayuga Co., New York 29(5):1, 16.
May. *
4055. Scientific American. 1943. Soybean plastics offer new
aid in solving shortages. 168:220-21. May.
• Summary: Summarizes an article by Dr. George H. Brother
of the U.S. Regional Soybean Industrial Products Laboratory,
published in Chemical and Engineering News, concerning
new developments in the field of soybean plastics which
promise to augment the nation’s limited supply of phenolic
resins.
4056. Scott, H.H.; Avery, T.B.; Matterson, L.D. 1943.
Conservation of animal protein in chick rations. Flour &
Feed 43(12):32-33. May. [6 ref]
• Summary: Recent research has shown that the percentage
of protein from animal sources can be less than 20% and
still promote normal growth. This study, which began in
the spring of 1942, is intended to determine the minimal
amount of protein of animal origin that is required to give a
maximum growth response in chicks to 8 weeks of age.
Experiment 1 was the meatscrap, fishmeal and soybean
oil meal series. Soybean oil meal cannot be used as a sole
source of protein because of its methionine deficiency.
Experiment 2 was the dried skim milk and soybean oil meal
series. It was found that dry skim milk is very sensitive
to overheating. Address: Storrs (Connecticut) Agric. Exp.
Station.
4057. Smith, Dwight D. 1943. Soybeans and soil
conservation. Missouri Agricultural Experiment Station,
Bulletin No. 469. 16 p. May. [7 ref]
• Summary: On the cover is a photo of contour planting
of soybeans with this caption: “Soybeans can be grown
successfully without serious soil erosion. For conservation
of soil, contour planting and terraces are two of the essential
practices on sloping land for production of this essential seed
crop.
Contents: Summary and conclusion. Introduction.
Erosion under soybeans in rows 42 and 8 inches apart.
Erosion under cover crops with soybeans. Soil condition
and erosion under soybeans. Soil fertility and grain and
hay yields of soybeans. Soil depth and grain yield. The
conservation effect of contouring soybeans.
4058. Swingle, Walter T. 1943. Trees and plants we owe to
China. Asia and the Americas 43:295-99. May.
• Summary: See Swingle 1942, “Our Agricultural Debt to
Asia.” Address: Div. of Plant Exploration and Introduction,
USDA.
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4059. USDA Extension Service. 1943. 9 steps in grading
soybeans. AWI-35. 2 p. May.
• Summary: This is actually a leaflet, with 3 panels on each
side of a single sheet. The front panel states: “Farmers know
they cannot get top prices for dirty wool, mixed eggs, or
tree-run apples. The same is true of low-grade soybeans. This
folder shows you how to tell soybeans of high grade.”
Contents: 1. Sample. 2. Odor. 3. Moisture. 4. Dockage
(dirt, weed seeds, etc.). 5. Foreign matter (“The dockage
sieve does not take out coarse material. Sticks, pods, weed
stems, and large weed seeds...”). 6. Test weight (“No. 2
soybeans must test at least 54 pounds to the bushel). 7.
Mixed colors. 8. Splits. 9. Damage (“Soybeans are used
for food. Moldy, rotten, or frozen beans are not wanted and
the damaged beans cannot exceed 3 percent if the soybeans
are to grade No. 2. Inspectors cut some of the beans in half
with a sharp blade to be sure the damage has gone through
the outside skin (6). When cut open, sound, ripe soybeans
usually show a creamy-yellow color; any great difference in
color indicates that the bean is damaged. If damp soybeans
heat in the bin, the kernels may turn brown inside and look
like an over-roasted peanut. This is called heat damage, and
mills do not want heat-damaged soybeans”).
Seven small photos show various steps in the grading
process.
4060. Weiss, Martin G. 1943. Inheritance and physiology of
efficiency in iron utilization in soybeans. Genetics 28(3):25368. May. Based on his 1941 PhD thesis, Iowa State College.
[14 ref]
• Summary: “Striking differences in chlorosis typical of iron
deficiency were noted in 1938 among a considerable number
of soybean varieties when tested on calcareous soils for
the first time since their introduction into the United States
from Manchuria.” The author determined that susceptibility
of soybean PI-54619-5-1 to chlorosis was determined by
a single major gene. Address: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils and Agricultural
Engineering, Agricultural Research Administration, USDA,
and Iowa State College, Ames, Iowa.
4061. Journal-Transcript (Peoria, Illinois). 1943. Peoria
laboratory makes penicillin, ‘magic’ drug. June 17.
• Summary: A new drug, penicillin, extracted from a green
mold, is producing almost magical cures of wounded
American soldiers. It has been developed to commercial
production possibilities by the Northern Regional Research
Laboratory, according to an announcement today by H.T.
Herrick, laboratory director; he cited the progress of R.D.
Coghill, chief of the fermentation division, and his staff.
Penicillin was discovered in 1928 by Dr. Alexander
Fleming in England. Research work on it continued there
until 1940, when constant bombings from Nazi, Germany,
forced cessation of experimental work. Two British scientists

(Dr. H.W. Florey and Dr. N.G. Heatley) were dispatched
to the USA to find a place where the experiments could be
continued. The two came to the Peoria laboratory, where they
introduced the problem to officials and experimental work
started immediately.
Penicillin is effective in treating osteomylitis (bone
infection), streptococcus and staphylococcus infections, gas
gangrene, pneumonia, and gonorrhea. Wounds (infections)
that have persisted for months respond quickly to the new
drug, which is considered to be superior to the sulfa drugs in
that no toxic effects have yet been observed. Many details
are given. A photo shows two different types of mold from
which penicillin is made–a sub-surface type culture and a
surface culture.
4062. Ma, Roberta. 1943. Rich peas and beans: Chinese
varieties may be grown here as substitutes for meat.
Washington Post. June 27. p. X17.
• Summary: “In view of the shortage of meat and the need
for good health in the nation, Victory gardeners may well
take a tip from the Chinese and plant an abundance of peas
and beans.” “The most common beans used in all parts
of China are soybeans (Glycine max) and mung beans
(Phaseolus aureus).” One of the writer’s favorites is called
the yard-long bean (Dolichos sesquipedalis or Vigna sinensis
var. sesquipedalis). Address: USDA.
4063. Hartz, Jacob. 1943. Soybeans in the south. Chemurgy
Digest. June 30. p. 99-100.
• Summary: “The history of soybeans in the South has been
very brief. Soybeans were first grown for hay and forage
purposes approximately twenty years ago in a very small
way in the Mississippi Valley...
“When the small harvester-threshers, commonly called
combines, were introduced for the harvesting of soybeans,
the acreage increased by leaps and bounds. At that time,
(1933) the cotton reduction program was staged by the Triple
A. This took out of production 13½ million acres of cotton
land in the South and Southwest. Therefore, soybeans really
made the first big increase in acreage a decade ago.
“However, the big impetus to soybean growing in the
South was given when all supplies of vegetable oils and high
protein meals were shut off from the Orient and Southwest
Pacific. Japanese aggression resulted in freighters being
put to uses other than bringing these products to the Pacific
coast.
“The writer has been growing and selecting adapted
varieties and distributing soybeans as a seedsman in the
South for the past eighteen years” [i.e. since 1926].
“Had Southern farmers and seedsmen insisted on their
colleges of agriculture and experiment stations doing half as
much work in the propagation of new varieties as has been
done in Illinois, Indiana and Ohio, our soybean program for
the South would be much further advanced than it is today.”
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“World War II has stopped the flow of vegetable oils and
meal from the Orient and South America to our West Coast.
The War Production Board, acting last year through the
A.A.A., encouraged Southern farmers to triple their soybean
acreage by pegging the price at $1.60 per bushel. This
resulted in the South’s largest production.”
“For several years past the United States Regional
Soybean Research Laboratory has directed a program in the
twelve northcentral soybean growing states. Unfortunately,
their funds were not sufficient to permit work in the South.
However, funds have been made available since January 1
through the Bankhead-Jones Act to enable this laboratory,
working under the direction of the United States Department
of Agriculture Bureau of Plant Industry to carry on the same
type program in twelve southern states including Oklahoma
and Texas. This work is being done with the cooperation of
the colleges of agriculture and experiment stations in those
states.”
“Mr. Jacob Hartz is a member of the Chemurgic
Council, and is recognized as one of the leading authorities
on soybean growing, being Southern Director of the
American Soybean Association. He is owner of the Jacob
Hartz Seed Company at Stuttgart, Arkansas, and is a member
of the Arkansas State Plant Board, representing the Arkansas
Seed Growers’ Association. He has been active in various
seedsmen’s groups including the Southern Seedsmen’s
Association.” Note: This article was adapted from one in
Southern Seedsmen. Address: Owner, Jacob Hartz Seed Co.,
Stuttgart, Arkansas.
4064. Beeskow, Herbert C. 1943. Bean sprouts: Their
preparation and properties. Michigan Agricultural
Experiment Station, Technical Bulletin No. 184. 31 p. June.
[28 ref]
• Summary: Mostly about mung bean sprouts, with one brief
reference to soybean sprouts. Contents: Use of bean sprouts
as food. Methods of preparing bean sprouts. Commercial
production of bean sprouts. Growth of bean sprouts
under experimentally controlled conditions. Discussion
of results: Temperature, oxygen, carbon dioxide. General
recommendations for the production of bean sprouts.
Summary.
The first section, titled “Use of bean sprouts as food” (p.
3) begins: “Sprouted legumes of various kinds constitute one
of the chief fresh vegetable ingredients in the diet of large
oriental populations. The two legumes most commonly eaten
as sprouts are different varieties of the soybean (Glycine
max Merr.) and of the mung bean (Phaseolus aureus Roxb.).
Of these, the latter produce the better sprouts, but he beans
are more expensive... Soybean sprouts are used extensively
in the Orient but are not favored by the American public.
Attempts have been made to develop small-seeded varieties
of soybeans which can be substituted for the mung bean.”
Address: Section of Botany, East Lansing.

4065. Detwiler, Samuel B., Jr.; Bull, W.C.; Wheeler, D.H.
1943. Molecular distillation of a crude soybean oil. Oil and
Soap 20(6):108-22. June. [37 ref]
• Summary: Introduction: “Molecular distillation has
received considerable attention in this laboratory during
the past several years and has proved to be a useful tool in
studies of the composition of soybean oil (3, 7, 21).
“The extensive literature on molecular distillation (5,
6) reveals that in the field of vegetable fats and oils most
workers have used refined oil rather than crude oil as starting
material. The desirability of preliminary removal of ‘break’
material is frequently mentioned, while Embree (9) states
that molecular distillation cannot be carried out on oils that
contain more than traces of phospholipids and mucilaginous
matter. For this reason, and to demonstrate the performance
of the still used at this laboratory, it appears useful to present
the results of a typical molecular distillation of a crude
expeller soybean oil.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4066. Haydak, Mykola H.; Tanquary, Maurice C. 1943.
Pollen and pollen substitutes in the nutrition of the honeybee.
Minnesota Agricultural Experiment Station, Technical
Bulletin No. 160. p. 23. June. [52* ref]
• Summary: Contents: Introduction: Value of pollen to bees.
Early data on pollen substitutes. Controlled experiments
on pollen substitutes: Experiments of other investigators,
value of pollen substitutes in the nutrition of the honeybee,
comparative value of pollen substitutes, value of pollen
substitutes in queen rearing, discussion of results. Value of
pollen substitutes for spring packages. Summary. Literature
cited.
The use of soya meal as a pollen substitute apparently
does not appear in the early literature. Rather the following
feeds were used: various kinds of flours and meals; chicken
and rabbit meat; slices of rye, buckwheat, corn, or wheat
bread soaked in brown sugar syrup; milk; paste composed of
eggs and honey; milk with sugar and whole egg; powdered
casein. Recently, however, several investigators have used
soya meal with good results. At the All Union Bee Culture
Institute at Tula (Ukraine, Soviet Union) in 1931 and 1932
good results were obtained with oat, pea, and soya meals.
The use of a mixture of 4 parts soybean flour and one
part of dry skim milk by weight is recommended for feeding
bees when reserves of pollen are not present in the hives and
a new supply is not available in nature.
Beebread is pollen stored in the cells of combs by bees.
Larvae are fed a special food or royal jelly elaborated in
the pharyngeal glands of the nurse bees. Address: Div. of
Entomology and Economic Zoology, Univ. Farm, St. Paul,
Minnesota.
4067. Holt, Rackham. 1943. George Washington Carver: An
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American biography. New York, NY: Doubleday Doran &
Co. 342 p. 2nd ed. 1963, 360 p. [18* ref]
• Summary: This is considered by some to be the best
biography of Carver. The author is a woman. There are ten
entries on soy in the index of the 1963 second edition.
Dr. Carver was born a slave in Missouri, around 1864.
After working his way through school by washing clothes,
Carver applied for registration at the University of Iowa and
received a letter of acceptance. However, when he arrived,
and officials learned that he was a Negro, he was rejected.
Later he attended Simpson College at Indianola, Iowa, and
then Iowa State College, where he was appointed to the
faculty after graduation. In 1896 Carver accepted Booker
T. Washington’s invitation to come to Tuskegee Institute
in Alabama, where he stayed until he died. The Iowa State
College of Agriculture and Mechanic Arts was already an
eminent institution in 1891. “It was the seed bed from which
sprouted 3 men who were to rule the agricultural destinies of
the United States for 28 years.
“James G. Wilson, director of the Agricultural Station,
was soon to become Secretary of Agriculture in the
cabinets of McKinley, Theodore Roosevelt, and Taft; Henry
Cantwell Wallace was Assistant Professor of Agriculture,
later to become Secretary of Agriculture in the cabinets of
Harding and Coolidge until he died in 1924. His son, Henry
Agard Wallace, was to fill the same post during the first 2
administrations of Franklin D. Roosevelt.” The school term
had already started when George Washington Carver arrived
in May.
Before the turn of the century, Carver was preaching that
the South should balance its agriculture by growing peanuts
and sweet potatoes. He later developed more than 300 uses
for the peanut.
Shortly after arriving at Tuskegee in Oct. 1896, Prof.
Carver started experimentation on various relatively new
members of the legume family, which he felt could enrich
the soil and serve as valuable additions to the diets of
livestock. “In 1896 there was no crimson clover anywhere
in the county, nor for many counties roundabout. He planted
this and the cowpea and hairy vetch. In ‘97 [1897] he
secured a pint of velvet-bean seed which yielded fully three
pecks. He experimented with the peanut, which was no more
considered a farm crop than was parsley; the children liked
to eat peanuts, so a few families had a few vines.
“Developing agriculture means keeping an eye out
for new things. The soja pea, now known as the soybean
(Glycine soya), the little honorable plant and the main
dependence of China for its food supply, was said to have
been brought back by Commodore Matthew C. Perry, but
nothing had been done about it in this country. This, too,
Professor Carver planted” (p. 168). He would make every
effort to educate away from the one-crop system. A photo (p.
169) shows young Carver at Tuskegee.
In 1901 Carver noted the occurrence of a fungus, which

he designated as Cercospora canescens E. & M., on soybean
and several other unrelated hosts. This appears to be the
earliest reported occurrence of a Cercospora on soybean
in America.” It was not recorded in the U.S. again until
1924. In 1903 Professor Carver’s exhibit in the capitol drew
crowds to see his dried foods and soja peas and demonstrated
the value of sweet potatoes and cowpeas.
With the notable exception of Professor Carver, few
people in the U.S. had heard of the soybean until 1907 when
the Department of Agriculture instituted experimentation
on imported plants and tried adapting it to American soils
and climatic conditions. Professor Carver had already
successfully tried his own hand at experimentation. He was
lecturing on the soybean and the derivatives he had found–
flour, meal, coffee, breakfast food, oil, milk–long before it
had been picked up by Midwestern growers. He could not
emphasize the soybean for industrial purposes, however,
because of Southern unfamiliarity. He concentrated his
efforts, therefore, on the peanut.
Concerning peanuts, page 237 notes that “Professor
Carver had started publishing recipes for cooking peanuts
for the table before 1913, but these were constantly being
augmented, and the bulletin was in its sixth edition by 1916,
carrying directions for growing and 105 ways of preparing
it for human consumption.” During this time he was
teaching senior girls at Tuskegee Institute how to cook with
peanuts. The girls served a 5-course luncheon to Booker T.
Washington and nine guests–”soup, mock chicken, creamed
as a vegetable, salad, bread, candy, cookies, ice cream,
coffee–all from peanuts.”
Pages 239-40 describes a conversation, in “God’s Little
Workshop,” between Prof. Carver and God in which Carver
asks God about the meaning of the universe, of human life,
and of the peanut. Responding only to his third question,
God replied that “my mind was too small to know all about
the peanut, but He said He would give me a handful of
peanuts. And God said, ‘Behold I have given you every herb
bearing seed, which is upon the face of the earth... to you it
shall be for meat...” Then God instructs Carver what to do
with peanuts in order to unravel their mysteries and uses.
Page 242 describes Carver’s preparation of peanut milk.
“Cream would rise upon it which could be turned into butter
without souring. The cream could be removed to produce
buttermilk, and from either an inexpensive, palatable, and
long-lasting cheese could be manufactured; where a hundred
pounds of cows’ milk made ten pounds of cheese, the same
amount of peanut milk made thirty-five pounds. This milk
proved to be truly a lifesaver in the Belgian Congo. Cows
could not be kept there because of leopards and flies, so if a
mother died her baby was buried with her; there was nothing
to nourish it. Missionaries fed the infants peanut milk, and
they flourished.”
On 22 Jan. 1921 Carver spoke at the hearings of the
General Tariff Revision before the Committee of Ways and
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Means of the House of Representatives. Given 10 minutes
to speak, he was found to be so interesting and persuasive
that his time was extended to 105 minutes. He showed the
Committee a bottle of peanut milk on which the cream
had risen, a bottle of rich peanut milk for ice cream, plus
samples of buttermilk and evaporated milk. He explained
that Secretary of Agriculture Wilson had been his instructor
at Iowa State College for 6 years.
William Jay Hale, a chemist, coined the term
“chemurgy,” which first appeared in print in 1934 in his
book The Farm Chemurgic. “Chemi,” the root from which
“chemistry” was derived, originally meant the black earth
of Egypt; “ergon” was the Greek word for work. Hence
“chemurgy” could be defined as “chemistry at work,” an
implied the application of this work to the soil.
In his book Pioneers of Plenty, author Christy Borth
called Carver the first and greatest chemurgist. Carver later
became close friends with Henry Ford.
4068. Kleinsmith, A.W.; Kraybill, H.R. 1943. Drying oils
from liquid fats: Fractionation by solvent extractions.
Industrial and Engineering Chemistry 35(6):674-76. June.
[24 ref]
• Summary: Using liquid extraction with methanol, soybean,
corn, cottonseed and linseed oil have been separated into
fractions of widely different degrees of saturation. “The more
unsaturated fractions of soybean oil are better suited for use
as drying oils than the original oils.”
The idea long prevailed that natural fats were mixtures
of simple triglycerides. This idea, which has been discarded,
has been replaced by the view that “these materials are
mixtures of mixed triglycerides and that the fatty acids of
seed fats are distributed among the glycerides as widely
and evenly as possible.” Address: Purdue Univ. Agric. Exp.
Station, Lafayette, Indiana.
4069. Parker, M.W.; Borthwick, H.A. 1943. Influence of
temperature on photoperiod reactions in leaf blades of Biloxi
soy bean. Botanical Gazette 104(4):612-19. June. [5 ref]
• Summary: “Summary: 1. Apparatus was devised that
made possible the application of controlled temperature to
individual leaves of Biloxi soybean plants during the dark
periods of photoperiodic treatment, while the remainder
of the plant received greenhouse temperatures and long
photoperiods.
“2. When a leaf was held at 50ºF. or lower during a
5-day induction period, floral initiation was greatly inhibited.
At 70º-90º, such initiation was in general equal to that of the
controls held at greenhouse temperatures, but at 90º or higher
the extent of the initiation again was less.
“3. On the basis of the data presented in this and two
preceding papers, the inhibiting effect of low temperature
on floral initiation in Biloxi soybean plants appears to be the
result of its effect on the photoperiodic reactions occurring

in the leaf blade during the dark period, rather than through
its effect on translocation of a flower-inducing stimulus
from the leaf to the terminal meristems or its effect at the
terminal meristems upon the differentiation and development
of flower buds.” Address: 1. Physiologist; 2. Morphologist.
Both: Bureau of Plant Industry Station, Beltsville, Maryland.
4070. Payne, Donald S. 1943. Soya flour in the manufacture
of macaroni and other paste goods. Paper presented at
the War Conference of the Macaroni, Spaghetti and Egg
Noodle Industry. Washington, DC: USDA Food Distribution
Administration. 4 p. Held 25 June 1943 at Chicago, Illinois.
• Summary: With wartime “shortages in the civilian supply
of meats, there is a possibility that some Americans may not
be able to obtain sufficient proteins, either as to quantity or
quality, for adequate nourishment.”
“For the last six months of 1943, approximately
200 million pounds of high-quality soya flour will be
made available for domestic use. In the year 1944, it is
estimated that 500 million pounds will be available for
use domestically and about one billion pounds for LendLease and the feeding of civilians in reoccupied territories.”
Address: Chief, Soya Products Section, Grain Products
Branch, Food Distribution Administration, War Food
Administration.
4071. Staley Journal (Decatur, Illinois). 1943. As part of War
Food Administration program company puts new soy flour
on market. 27(12):13-15. June.
• Summary: On the 1st page is a large black-and-white
illustration of Stoy Soy Flour: Miracle Protein Food in a
1-lb box. The actual package will be red and white, and the
flour packed in one and three pound packages. Trade mark
registration has been applied for.
“Although the Staley company has already started
manufacture of its new soy flour Stoy nation-wide
distribution will not start until the new half million dollar
plant, now being built in Decatur, is completed, in the
autumn. In the meantime, this revolutionary new product is
being made in comparatively small quantities and is being
sold in nine test market cities widely scattered over the
United States. If sales prove out as both technical and sales
departments have every reason to feel they will, national
distribution will be started as soon as the plant is ready to
care for the large volume of business.
“The new plant is being built and Stoy is being
manufactured as part of the War Food Administration
program to expand national production capacity for edible
soy products to one and a half billion pounds annually by
December 1. While the Staley company has made soy flour
for commercial purposes it will now process and pack this
new flour for household use, for the first time.
“Work Starts in June: Priorities for building the new
plant were secured through the War Production Board. The
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contract was let to the J.L. Simmons company and as soon as
certificate of War Necessity was received in June, work on
the new mill started. The building is so planned that either
flour, grits or meal can be manufactured there.
“While work is being rushed on the building, the
advertising and package sales departments have already
started their work by launching an intensive campaign
in the nine test markets. These markets, considered by
the Department of Commerce as being representative of
cross-sections of American life, center in Providence,
Rhode Island; Utica, New York; Harrisburg, Pennsylvania;
Columbia, South Carolina; Augusta, Georgia; Shreveport,
Louisiana; Peoria, Illinois; Sioux City, Iowa; and
Sacramento, California. The home town of the Staley
Company–Decatur, Ill.–is not on the list because both
advertising and sales departments realized that for purposes
of an impartial test, a home town is no good. Decatur is all
ready to welcome Stoy* and, if it has faults, might not be
willing to admit them.”
“Advertising Follows: As soon as distribution in a
market is complete advertising will start in that area. For 19
weeks newspapers in the test cities will run 20,000 lines,
starting with full page ads, and for 26 weeks a 15 min. 5 days
a week daytime radio program in each area will broadcast
Staley’s own show “Sweet River”, under the Stoy banner.
Counter cards, display posters and books of tested recipes
will make their appearance in the stores when Stoy appears
on the shelves. In addition home economics workers with
all utility companies in the test areas will be supplied with
recipes and generous samples, as will home demonstration
agents working under the Department of Agriculture.
“Radio and newspaper food editors are being supplied
with recipes, pictures and news releases, so that they may
do their part in helping educate the public in the use of this
product which is entirely new to the western world. Publicity
will be handled by Harvey & Home, known nationally for
their work on food products.”
“The future of Stoy, like that of any new product,
depends upon its introduction...” “For that reason an
experimental kitchen developed 42 representative recipes
and these in turn were checked by other test kitchens and
then turned over to a group of house-. wives who tested them
in their own kitchens under normal conditions. These recipes
make up the book which is always given a customer with
a package of Stoy. If she follows those directions, the sales
department feels sure she will be a return customer.
Checks Made:
“How the public likes Stoy is to be checked by research
workers. One organization, the A.C. Neilson Co., conducts a
continuous store check to mark the movement of the product.
The company’s advertising agency, Blackett-SampleHummert Co., will check in house to house and person to
person surveys. These researchers will find out how the
product was used, how the family liked it and why or if they

did not like it why.”
“The American housewife has already heard a great
deal about soy flour, for the United States government has
realized for some time, and told the country at large, that
the soybean held the solution of the country’s food problem.
Because it contains protein as found in the other four great
protein foods–meat, milk, eggs and cheese–it can be used to
add the protein amount up to 5 pounds of meat a week to the
average family’s meals. Protein is a vital need in the daily
diet and some of the protein foods are now rationed. Stoy is
not rationed.
“While the uses to which soy flour can be put seem
almost endless, the new Stoy recipe book wisely limits its
recipes to the better known uses–in meat dishes, breads,
rolls, biscuits, pastries and desserts, with a few suggestions
for mixing in milk drinks. The War Food Administration is
urging that housewives learn to use it correctly, and use it
each day in some food. One pound of soy flour, according to
food authorities, contains the same protein value as two and
a half pounds of lean beef.”
4072. Morgal, P.W.; Byers, L.W.; Miller, E.J. 1943.
Fortification of oil, fat, and flour: stability of added carotene
and effect of antioxidants. Industrial and Engineering
Chemistry 35(7):794-97. July 6. [15 ref]
• Summary: “The fortification of foods with vitamins serves
as a nutritional benefit only in so far as the vitamins have not
decomposed before the food is consumed. Therefore stability
tests to determine the most stable conditions for a given
vitamin are of utmost importance.” Among the carotene
preparations were soybean meal (both solvent- and expellerextracted) and soybean flour.
Soybean lecithin (2.5%) increased the stability of
carotene and xanthophyll in extracted soy flour containing
6,000 I.U. of vitamin A (or carotene) per pound tested at
room temperature, at 45ºC and at 60ºC. Address: Michigan
Agric. Exp. Station, East Lansing, Michigan.
4073. Journal-Transcript (Peoria, Illinois). 1943. Magazine
tells of microbe zoo: Story of Peoria Lab’s study is printed.
July 9.
• Summary: An article titled “Microbe Zoo,” by J.D.
Ratcliff, which appeared in the July 17 issue of Collier’s
magazine, describes the miracle of microorganisms and
tells how these tiny creatures are being put to work by
scientists at the Northern Regional Research laboratory
(NRRL). “Microbes are already producing millions of dollars
of valuable chemicals a year.” One bacterium captures
atmospheric nitrogen to enrich the soil, a mold produces
penicillin, and another bacterium makes citric acid.
The NRRL has one of the world’s best microbe zoos
[culture collections], containing 1,900 molds, 1,000 yeasts,
and 500 varieties of bacteria. They are kept in test tubes and
flasks instead of in cages. H.T. Herrick has been interested
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for 20 years in fermentation and the possibilities of microbes.
Through his foresight and vision the new science of
microbiology has been promoted.
4074. Ratcliff, J.D. 1943. Microbe zoo. Collier’s. July 17. p.
18-70.
• Summary: About the culture collection at the USDA
Northern Regional Research Laboratory; this “microbe
zoo” contains 1,900 molds, 1,000 yeasts, and 500 varieties
of bacteria. Most Americans think of microbes as bad or
harmful. Some are, but there are also good microbes. In
fact, we couldn’t live without them. Microorganisms help to
give us many cheeses, beer, buttermilk, sauerkraut, pickles,
and olives. One mold feasts on milk curds and gives us
Roquefort cheese; others help in the process of tanning
leather, curing tobacco, and retting hemp. Photos show three
different microorganisms growing in petri dishes.
4075. Bull, W.C.; Wheeler, D.H. 1943. Low-temperature
solvent crystallization of soybean oil and soybean oil fatty
acids. Oil and Soap 20(7):137-141. July. [6 ref]
• Summary: “The use of crystallization to separate fats, oil,
or fatty acids into high-melting saturated fractions and lowmelting unsaturated fractions is used” commercially in only a
few processes at present.
“Cottonseed oil is often ‘winterized’ by cooling and
pressing to remove higher melting glycerides and thus make
the oil against freezing at ice-box temperatures.” Since
soybean oil solidifies at a lower temperature, it does not
require ‘winterization’ although this process is sometimes
used to remove traces of waxes it contains. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
4076. Cutler, G.H.; Probst, A.H. 1943. Earlyana: An early
soybean for northern Indiana. Indiana (Purdue) Agricultural
Experiment Station, Circular No. 286. 8 p. July.
• Summary: “Earlyana is a new soybean variety developed
by the Purdue University Agricultural Experiment Station.
The original plant was selected in 1931 from a row of
Dunfield by Claude Greenham, helper in the plant breeding
projects.” Four photos show Earlyana. Address: Lafayette,
Indiana.
4077. Plagge, H.H.; Lowe, Belle. 1943. Soys for freezing.
Soybean Digest. July. p. 8.
• Summary: “Vegetable soybeans rank high as a frozen
vegetable.” The best varieties for Iowa are Bansei, Willomi,
Hokkaido, and Higan. “All four varieties were excellent
in flavor, texture and appearance, and to date all who have
sampled them attest to their excellent qualities.” Address:
Iowa Agric. Exp. Station.
4078. Wilgus, H.S.; Zander, D.V. 1943. The value of soybean
oil meal from damaged beans. Colorado Agricultural

Bulletin, Miscellaneous Series No. 131 No. 218. 2 p. July.
• Summary: “A considerable proportion of the 1942 soybean
crop was damaged by frost while immature. Under these
circumstances it was desirable to ascertain the growthpromoting value of meal made from frost-damaged beans.
Such a meal and another one prepared from normal beans
were obtained. Both meals were prepared by the expeller
process under as similar conditions as possible.” The beans
were graded, as shown in a table.
“It is concluded that the growth-promoting value of the
meal made from frost-damaged, immature soybeans was
satisfactory for use in a practical starting mash containing 2.5
percent meat and bone scrap.”
Tables: (1) Rations fed to chicks and results. The meal is
termed “Soybean oil meal.”
Undamaged meal was supplied through the courtesy
of Dr. J.W. Hayward, Archer Daniels Midland Co. Address:
Colorado Agric. Exp. Station, Poultry Section, Ft. Collins,
Colorado.
4079. Woodworth, C.M. 1943. Viking soybeans. Illinois
Agricultural Experiment Station AG No. 1163. July. 4 p.
• Summary: Contents: Origin. Description. Performance
tests (comparison with Chief and Illini). Composition of seed
(oil content, protein content, and iodine number compared
with Chief and Illini). History and origin of name (“The
Viking soybean has an interesting history”). Purity of seed.
“Origin–Viking is a selection from a hybrid between
Illini and a strain of Manchu made at the Illinois Agricultural
Experiment Station in 1926. It is a sister strain of the Chief.
Before it was named, it was designated Type 118 or simply
T-118.” Address: Dep. of Agronomy, Agric. Exp. Station,
Univ. of Illinois College of Agriculture.
4080. Business Week. 1943. Soybean tangle: Everybody
wants a better marketing setup than last year, and problems
are tough. Use of oil in nonfoods is banned. Aug. 7. p. 88,
90, 92.
• Summary: During World War I, when a large quantity
of Manchurian soybean oil was imported to relieve U.S.
shortages of oils and fats, processors believed that it could
never be refined to be fit for use in food products, so it used
almost all of it in industrial products.
But since then new techniques for refining soy oil have
improved its quality so much that two months ago, the War
Production Board, facing an acute shortage of edible oils,
ordered that no soybean oil can go into any nonfood product.
Actually only a small percentage of soybean oil produced in
the USA had been going to other than table uses for many
years. The new order caused serious concern among makers
of paints and varnishes, linoleum, foundry core binders, and
many other inedible products in which soy oil has been a
major constituent.
“An impressive index of how far up in the world this

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1497
workaday Oriental legume has come was a meeting held last
week in Chicago [Illinois]. Summoned by the Commodity
Credit Corp. and the Agricultural Adjustment Agency, 250
men who are leaders in today’s half-billion-dollar soybean
industry sweated through an all-day session in a steaming
room. They talked solely about the 1943 bean crop.
“Attendance included the head soybean men of such
potent food firms as A.E. Staley Mfg. Co., Archer-Daniels
Midland Co., Allied Mills, Central Soya Co., and Swift &
Co.”
4081. Associated Press. 1943. Wider use of soy bean
foods aimed: Sharp expansion planned in production of
‘soya,’ peanut substitutes for next year. Hartford Courant
(Connecticut). Aug. 9. p. 3.
• Summary: “Anticipating reduced civilian supplies of such
important animal protein foods as eats, dairy products and
eggs next year, the War Food Administration is taking steps
for a sharp expansion in the production of substitute foods
processed from vegetable products.
“Soya beans and peanuts will be the raw material base
for the substitutes.”
The WFA said that soybean products or “soya” will
be included in bread, soup powders, macaroni, breakfast
cereals, and in pancakes and similar mixes–as well as in the
form of flour and grits for household use as protein fortifiers
in breads, meat loaves, pastry, cakes, pancakes and other
dishes. These foods are expected to be available nationwide
by October or November.
The government will also soon require that all white
flour for human consumption be enriched vitamin B1, niacin,
and iron–some of the most valuable nutrients that are lost in
milling.
The WFA said the production of soya products during
the period ending July 1 [1943] was expected to total
1,350,000,000 pounds. American civilians were allocated
362,500,000 pounds [26.8%] compared with 30,000,000
pounds consumed last year. Of the remainder [73.2%],
744,000,000 pounds were allocated for foreign relief and
rehabilitation, 240,000,000 pounds for the lend-lease
program, and 4,000,000 pounds for other uses.
In many war-torn areas overseas, the soya products
serve as complete substitutes for animal products. Address:
Associated Press Staff Writer.
4082. United Press (UP). 1943. Meat eaters get gift of soy
beans: Like them or not, there’ll be plenty. Detroit News.
Aug. 9. p. 22, col. 2.
• Summary: U.S. civilians will not be able to eat as much
meat as usual next year, but they can look forward to plenty
of soy bean products.
The USDA’s War Food Administration (WFA) must
allocate 1,342 million pounds of [defatted] soy bean flour,
flakes, and grits, which are rich in proteins, minerals, and

vitamins, and are valuable supplements to or substitutes for
meat, milk, and eggs.
It has decided to allocate 27% of the total to U.S.
civilians, 17% to our overseas allies, and 55% to peoples in
liberated territory.
Yesterday the WFA announced that for the year ending
30 June 1944, it has allocated to U.S. civilians more than 12
times the amount of soy products available last year, in an
effort to replace the nutrients lost from consuming less meat.
Last year only 30,000 pounds were consumed in the USA,
but next year 362.5 million pounds will we available.
The soy products will be included in bread, soup
powders, macaroni, breakfast cereals, and pancake mixes.
4083. Wall Street Journal. 1943. WFA plans to increase
soybean, peanut products to substitute for lower supplies of
meat, eggs. Aug. 9. p. 7.
• Summary: This is basically the same Associated Press
story that ran on this same date in the Hartford Courant.
Address: Associated Press Staff Writer.
4084. Skinner, W.W. 1943. Little journeys to chemurgic
laboratories: The four Regional Research Laboratories.
Chemurgic Digest. Aug. 15. p. 121, 123-25.
• Summary: Ground-level photos show the four laboratories.
“These laboratories were created for a specific purpose;
namely, to search primarily for industrial outlets for farm
products.” In 1938 Congress authorized the appropriation for
these laboratories and directed the Secretary of Agriculture
(Henry A. Wallace) to establish one in each of the four major
farm-producing areas of the country. Wallace announced that
the laboratories would be located at Peoria, Illinois (for the
north central states), New Orleans, Louisiana (Southern),
Philadelphia, Pennsylvania (Eastern), and Albany, California
(Western). O.E. May was appointed director of the northern
lab at Peoria. The cornerstones of the Northern, Eastern,
and Western Laboratories were laid in October 1939, and
of the Southern Lab in Dec. 1939. “Some difficulty was
encountered in finding the large number of properly qualified
scientists needed in these laboratories and in obtaining the
necessary fixtures and equipment, but all laboratories were
occupied and research was started in all of them by the
middle of 1941.”
When the labs were organized, Dr. Henry G. Knight was
Chief of the Bureau of Agricultural and Industrial Chemistry.
He died in July 1942 and Dr. W.W. Skinner (photo shown)
took his place. Also in 1942 Mr. H.T. Herrick (photo shown)
was made Director of the Northern Laboratory when Dr.
O.E. May was brought to Washington, DC, as Coordinator
of Chemical Research for D. E.C. Auchter, Research
Administrator for the Department of Agriculture.
All of the laboratories were built for peacetime research,
but soon after America entered World War II, all of their
efforts went into war-related projects.
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One early outstanding accomplishment of the Northern
Laboratory was the development of Norepol, a rubber
substitute made from soybean oil. It was being produced
commercially at the rate of about 70 tons a month in Jan.
1943, then production decreased as more soybean oil was
diverted to food purposes.
“There are several reasons for the accomplishments that
have come from these laboratories in the comparatively short
period of time they have been in operation. First, one-third
of the space in each of the four laboratories is given over to
pilot-plant studies. This enables the scientists to try their test
tube results obtained in the laboratory on a semi-commercial
basis as soon as they are ready.” Also the laboratories
“have received wholehearted cooperation from industry
and governmental institutions.” Address: Chief, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, USDA.
4085. Balls, A.K.; Axelrod, B.; Kies, M.W. 1943. Soy bean
lipoxidase. J. of Biological Chemistry 149(2):491-504. Aug.
[25 ref]
• Summary: “Acceleration of the oxidation of xanthophyll
and similar substances to colorless products has long been
recognized as a property of soy bean meal and used in the
bleaching of bread dough.” Carotene-destroying factors
have been found in alfalfa (1931) and later (1935) a similar
enzyme was found in potato juice. André and Hou (1932)
showed that the fat of soy beans and of certain true beans
could be oxidized by a catalyst present in the beans. Sumner
and Dounce (1939) showed that an enzyme, ‘carotene
oxidase,’ existed in aqueous extracts of soy beans. Its action
was dependent upon the presence of unsaturated fats or fatty
acids, thus connecting the oxidation of carotene and fat.
The authors succeeded in effecting a purification of soy
bean lipoxidase 115 times that of a 2.5% water extract of
soy bean meal. Address: Enzyme Research Lab., Bureau of
Agriculture and Industrial Chemistry, Agricultural Research
Administration, USDA, Washington, DC.
4086. Cowan, J.C.; Falkenburg, L.B. 1943. Synthetic oils
from residual dimerized fat acids. Oil and Soap 20(8):15357. Aug. [7 ref]
• Summary: Surface coatings (such as paints and varnishes)
prepared from semi-drying oils (such as corn, cottonseed,
or soybean) are generally inferior to coatings prepared from
drying oils (such as tung, linseed, or dehydrated castor).
“One major factor responsible for this difference is the
high proportion of ‘non-drying’ constituents present in the
semi-drying oils.” Coatings prepared from unmodified semidrying oils take longer to dry and become tack-free.
The authors describe the preparation and properties of
various synthetic oils made from the dimeric and trimeric
fatty acids of soybean oil and various polyalcohols such
as glycerol, pentaerythritol, and mannitol either per se

or modified with polybasic anhydrides. Address: Oil and
Protein Div., Northern Regional Research Lab., Peoria,
Illinois.
4087. Enfield, Geo. H. 1943. More soybeans, please. Better
Crops with Plant Food 27(7):23-25, 48-49. Aug/Sept.
• Summary: One key to increasing soybean yields is to
make sure they have adequate plant foods (fertilizers).
Tests at Purdue Univ. have shown the importance of this. In
particular they need adequate potash and phosphate.
“Indiana’s war-time fertilizer recommendations for
soybean production include:
“Lime all very acid soils at the rate needed for red
clover.
“Where soybeans are drilled in rows for cultivation,
apply with a divider fertilizer attachment up to 150 pounds
per acre of the phosphate-potash mixture recommended for
corn, usually an 0-20-20, or 0-12-12.
“On soils low in productivity, plow under 300 to 500
pounds of the above phosphate-potash mixture recommended
for corn. On potash-deficient soils, use the 0-9-27 mixture
at the rate of 500 pounds per acre.” Address: Purdue Univ.
Agricultural Extension Service, Lafayette, Indiana.
4088. McKinney, L.L.; Deanin, R.; Babcock, G.; Smith, A.K.
1943. Soybean-modified phenolic plastics. Industrial and
Engineering Chemistry 35(8):905-08. Aug. [4 ref]
• Summary: For several years soybean meal has been
incorporated in phenolic plastics to a limited extent.
Research has demonstrated that heat-denatured soybean
meal, from which the water-soluble fraction has been
removed, can be used to replace part of the resin and wood
flour.
Footnote 3. “The Chemical and Engineering Sections
of the Soybean Industrial Products Laboratory, Urbana,
Illinois, were merged with the Northern Regional Research
Laboratory, Peoria, Illinois, July 1, 1942.”
Note 1. These glues were somewhat less stable for
outdoor use than the glues made with synthetic resins, so
they failed to gain a profitable market. By the early 1970s
it appeared that the use of protein glues would be limited to
interior grade products. There was no reason to anticipate
any substantial expansion of the use of protein (including
soy protein) in this market. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4089. Norton, J.L. 1943. Soybeans after the war. Soybean
Digest. Aug. p. 6.
• Summary: “Second in a series of articles on the postwar
position of soybeans. Dr. Norton has been connected with the
University of Illinois or the Farm Credit Administration since
1923, working on various phases of farmers’ marketing and
financial problems. Currently he is professor of Agricultural
Economics and Chief in Agricultural Marketing at the
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Illinois Experiment Station. He owns an Illinois farm and
grows soybeans for sale.
“This topic involves two questions. First, what will be
the general position of American agriculture after wartime
demands subside? The soybean will be affected by this
general picture. Second, what will be the relative effect on
soybeans of the decline in the special demands which have
emerged in wartime for the oilseed crops.
“The general answer to these two questions is that the
price levels of all our products are likely to be lower after
the war than at present and that prices of oil seeds will likely
decline relatively more than the average from their strong
wartime position. Some decline may occur in the over-all
production of farm products; although, in the corn belt where
the bulk of the soybeans are grown, the level of production
depends more on the weather than on prices. If the prices of
soybeans decline relative to other products, the acreage in the
crop will undoubtedly be reduced.
“To Repeat?
“Based on historical analysis, the most likely course of
the demand for and price of farm products will be somewhat
as follows: For the duration of the war, strong prices
crowding on and, in some cases, cracking ceiling prices;
for perhaps two seasons after the war is won in Europe
continued strong demand and perhaps even higher prices
based on heavy exports and continued high demands at
home; then a period of downward readjustment to whatever
level of demand the domestic market will support; then
a period with a rather good level of demand based on the
likelihood of rather active business in this country. This was
the pattern in 1918-1929. Not unlikely it will be repeated.
Certainly after the brief period when we relieve famine
and distress in Europe, we should not count on any export
demand for our major food products. If this is the general
pattern, soybeans will follow.
“Soybean production is being built up in the war period
in order to fill the gap in our vegetable oil supply caused
by losses of sources of supply in the Southwest Pacific
and to provide a high class source of protein, primarily for
stock feed and secondarily for human food. When world
trade in oil seeds and oilseed products returns to normal
channels after the war, these special demands will disappear,
and a decline in the wartime position of soybeans may be
anticipated.
“If the United States were willing to face up to realities
and bring its cotton production into line with the real
demands for American cotton, a large gap would be provided
in our supply of domestic vegetable oils, which would
logically be filled by soybeans, and perhaps by peanuts.
But in the period that we are considering, we are likely to
be growing considerable cotton to be stored in warehouses
under government loans. This cotton will produce seed as a
byproduct which will go into domestic use.
“Competition: There will likely he some carryover into

the postwar period of some of the wartime developments in
connection with soybeans. The only really significant use
of soybean meal has been for livestock feed. The war has
expanded the demand for all protein feeds, and thousands
of farmers have used more protein feed than they ever did
before. Very likely this will lead to a broadened use in the
postwar period. Possibly also some of the various food uses
for soybean flour with which we will experiment will turn
up some products that will prove to be popular as human
foods on a broad scale. But we must not underestimate the
intense conservatism of people in regard to diets. However,
in comparison with animal sources of proteins, soybean
products will be cheap, which will leave room for wide
profit margins to finance promotion and sales effort or to be
reflected in lower prices to consumers.
“The competition among vegetable oils and between
vegetable and animal fats is likely to be severe with the
return of normal world trade. The principal advantage of the
vegetable oils will be in their economy. Whether soybean oil
has a particular superiority which will give it any advantage
in competition with the other vegetable oils is doubtful.
“It seems reasonable to anticipate some decline in
the acreage of the soybean crop in the immediate postwar
period. If such a decline comes, it will most likely come in
the areas into which soybeans have spread in the war period,
unless farmers in certain of these areas find that soybeans
have special advantages. The soybeans will likely go off the
hilly and rolling lands where they tend to induce erosion and
concentrate on the more level lands. They are likely to stay
where acre yields are high in relation to usual corn yields.
“We still know too little about the long-run effects of
soybeans on general farm productivity. This will only be
discovered by the behavior of yields of various crops over
a series of years under actual farm conditions. What the
cumulative effect of growing two heavy crops like hybrid
corn and soybeans will be on yields on different types of
soils is not yet fully known. If farmers in the better parts
of the corn belt have to choose between reducing corn or
soybeans, they will likely cut their acreages of soybeans.
That is, if a sensible national farm policy gives them the
liberty to choose.” Address: Prof. of Agricultural Economics
and Chief in Agricultural Marketing, Univ. of Illinois.
4090. Payne, Donald S. 1943. Soya ... Soon a grocery staple.
Paper presented at Meeting of National Food Distributors. 5
p. Held 19 Aug. 1943 at Chicago, Illinois.
Address: Chief, Soya Products Section, Grain Products
Branch, USDA Food Distribution Administration,
Washington, DC.
4091. Probst, A.H. 1943. Border effect in soybean nursery
plots. J. of the American Society of Agronomy 35(9):662-66.
Aug. [5 ref]
• Summary: “One of the most important factors in
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connection with breeding soybeans is the accurate evaluation
of new strains in the yield-testing program. This is especially
true when testing strains in which there is not much spread in
the yields. Published data on plot technics with this crop are
very limited.
“In an effort to evaluate some of the present plot
technics used in soybean testing, a study of border effect
was undertaken at Lafayette, Indiana, by the U. S. Regional
Soybean Industrial Products Laboratory and Purdue
University Agricultural Experiment Station cooperating, with
four varieties of soybeans. The work was conducted over the
4-year period from 1938 to 1941, inclusive.
“The data of Arny and Hayes show increases in yield
resulting from border effect from only the sides of plots
which varied from 7.9 to 15.3% with an average of 12.5%
in oats, from 14.1 to 23.7% with an average of 18.4% in
wheat, and from 21.1 to 45.8% with an average of 26.3% in
barley. They observed a rearrangement in yield rank due to
border effect and decided to remove the plants from an area
at least 1 foot wide within the margins of variety test plots
to obliterate border effect.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois; and Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
4092. Soybean Digest. 1943. This needs clarification. Aug.
p. 1.
• Summary: “That two governmental agencies headed
in the same department should be working at such cross
purposes as to encourage soy flour production and then ban
its use in bread would be funny if it were not so alarming
to the industry. After years of constructive work by Dr.
W.J. Morse, Dr. J.A. LeClerc, Dr. Louise Stanley, of the
Department of Agriculture, by Donald S. Payne of the War
Food Administration, and after years of experimentation,
introductory work, processing and merchandising by the soy
flour manufacturers, the Pure Food and Drug Administration
suddenly discovers that soy flour is an adulterant!!! And rules
that it can not be used in bread except as a bleaching agent,
and then in quantities of less than one-half of one percent.
“A year ago Colonel Isker told us what the army
thinks of soy flour. Dr. D. Breese Jones told us that rats fed
15 percent of soy flour grew four times as fast as rats fed
only pure wheat flour. Lend-lease uses huge quantities of
soy flour for shipment to our allies. The Office of Foreign
Relief and Rehabilitation (which has charge of feeding the
peoples of conquered territories) plans to use even larger
quantities of soy flour. The War Food Administration has
announced that 12 times the 1942 volume of soy products
will be available for use on the home front this coming year,
in such items as bread and pastries. But now the Pure Food
and Drug Administration collides head-on with the rest of the
government in ruling that if soy flour is used in bread it is no
longer bread!
“Perhaps the ruling was not an intentional thrust at soy

flour. Perhaps it needs clarification. It is getting attention! I
And we have asked for an official explanation at the Cedar
Rapids War Conference [in Iowa]. It may prove to be one of
the highlights of the meetings.”
4093. Sumner, R.J.; Tressler, D.K. 1943. Lipoid oxidase
in soybean meals. Industrial and Engineering Chemistry
35(8):921. Aug. [4 ref]
• Summary: The high temperature prevailing during
processing of commercial soybean meals is thought to
inactivate the lipoxidase–the peroxidizing factor. Since the
enzyme lipoxidase “is capable of destroying both vitamin A
(Frey, Schultz and Light 1936) and provitamin A pigments
by an oxidation coupled with the peroxidation of unsaturated
fats, an investigation of the enzymic activity of various types
of commercial soybean meals was undertaken.”
Considerable lipoxidase activity is found in a sample of
solvent extracted soybean meal processed at 150ºF and in a
“special enzyme preparation used in the brewing industry”
(“soybean brew flakes”). In soybean meals, conventional
processing methods should not produce enzymic destruction
of vitamin A or carotenoids.
Note 1. This is the earliest and only English-language
document seen that uses the term “lipoid oxidase,” which
was formerly known as “carotene oxidase” and now also
known as “lipoxidase.”
Note 2. This is the earliest English-language document
seen (Nov. 2013) that uses the term “brew flakes” or
“soybean brew flakes” to refer to flakes made from soy for
use in brewing. Address: New York St. Agric. Exp. Station,
Geneva, NY.
4094. Swanson, Eric W.; Herman, H.A. 1943. The nutritive
value of Korean lespedeza proteins and the determination
of biological values of proteins for growing dairy heifers.
Missouri Agricultural Experiment Station, Research Bulletin
No. 372. 68 p. Aug. [110 ref]
• Summary: Soybean oil meal, hydraulic or expeller process,
was also fed to cows for comparison. Address: Columbia,
Missouri.
4095. Burlison, W.L. 1943. Re: Early work with soybeans at
the University of Illinois Experiment Station. Letter to Mr.
George A. Montgomery, Capper’s Farmer, Topeka, Kansas,
Sept. 3–in reply to inquiry. 4 p. Typed, without signature
(carbon copy).
• Summary: Mr. Montgomery works for a farm magazine,
Capper’s Farmer, which started in 1891 and had most of its
circulation in the Midwest. This letter is written in response
to Mr. Montgomery’s letter of August 24, requesting
“information on the soybean work that has been done at the
Illinois Experiment Station.”
“Dr. C.M. Woodworth came to the University in the fall
of 1920 and he immediately started on a soybean breeding
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and improvement program. The Illini was released in 1927,
seven years after he started on his work at the University. It
was from one of the selections that he made the same fall
he came to the Experiment Station that the Illini developed.
We both feel that not as much as $5,000 a year was put into
soybean improvement work at that time. Doctor Woodworth
estimates that the actual cost, including land, labor, and
materials, of producing the Illini would be about $7,000. The
Illini does yield considerably more than such old varieties as
the Midwest. Attached is a copy of Bulletin 335 [Woodworth
1929] which gives comparisons of the yields of the different
varieties.”
“1. Variety tests on a very limited scale began in Illinois
in 1896. A very limited amount of selection work was
done by Dr. L.M. Smith in 1913. One variety, Ilsoy, was
developed as a result of this work, but this soybean never
became well established as a standard variety. The Illini was
the first real producer. It was released in 1927 and it is now
estimated that three-fourths of the grain soybeans grown in
Illinois are of this variety. The next bean which was released
was the Viking. At first it was grown under the designation,
Type 118, but it came into prominence under the name of
Viking in 1940-42 in the western part of the state. The Chief,
a third variety, was released in 1941.
“2. With reference to adaptation, the Lincoln seems to
have wide adaptation as is evidenced by the fact that the
experiment stations in Ohio, Indiana, and Iowa are planning
to release this variety in 1944 as was done in Illinois this
year. Doctor Woodworth began the work on the Lincoln and
continued the line himself for three years. Then the federal
soybean laboratory came into the picture and from then on
the work was done on a cooperative basis.
“3. The Experiment Station has been working on edible
soybeans for at least 10 years. This type of soybean is not
grown extensively in Illinois because the seed supply is
limited. Carloads of seed could have been sold this year, if
a supply had been available. Attached are publications on
edible soybeans.”
“(4e) In about 1928, the soybean began to be a real
commercial crop as a source of oil and protein. However,
even before that time such a company as the A.E. Staley
Manufacturing Company, Decatur, Illinois, was doing much
work on the commercial utilization of soybeans. I think Mr.
E.K. Scheiter of that company could give you some helpful
information along this line if you would write to him.
“(4f) An exact date is hard to determine as to the time
when the use of soybeans in plastics and other products
was first made because chemists and scientists had been
exploring this field long before any actual products were
made commercially available. However, 1930 might
be mentioned as a date when study and research on the
possibilities of commercial utilization were intensified. In
1931 the Illinois Agricultural Association began to work on
the possibility of using soybean oil in paint. Circular 461, a

copy of which is attached, will give you some information
on the use of soybean oil in paint. However, I think you
could secure more specific information by writing to Dr. E.T.
Milner, Northern Regional Research Laboratory, 825 North
University Street, Peoria 5, Illinois.
“5. The Illinois Experiment Station has been interested
in soybeans for more than 40 years and I suppose the
Department of Agronomy must be credited with taking
leadership in this work. Personally I first worked with
soybeans in 1903 at the Oklahoma Station and then again at
the Illinois Station in 1905 and again in the spring of 1908.
In 1912 I became permanently attached to the department
and have continued to work with soybeans since that time.
My work has been mainly confined to the study of variety
adaptations and general production problems as well as
industrial utilization.
“Doctor Woodworth started his work at Illinois in
the fall of 1920 and has had soybeans as one of his major
projects during his entire association with the Experiment
Station. He is, of course, considered one of the outstanding
soybean geneticists of the country.
“Prof. J.C. Hackleman came to the Experiment Station
to take charge of the crops extension work in September,
1919. Since then soybeans have been one of his major
extension projects.
“A great many people at Illinois have contributed to
the development of this crop including members of the
Agricultural Economics, Agricultural Engineering, Animal
Husbandry, Dairy Husbandry, and Home Economics
Departments. The success of the crop is largely a result of
a lot of people working together in a whole-hearted and
cooperative way.”
Note: This is the earliest document seen (May 2009) that
uses the word “released” or “release” in connection with the
release of a soybean variety.
Source: Univ. of Illinois Archives, Box 18, 8/6/2.
Address: Head, Dep. of Agronomy [Univ. of Illinois].
4096. U.S. Regional Soybean Laboratory. 1943. Preparation
of plant disease specimens for shipment. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 105. Sept. 7. 1 p.
• Summary: “The method of handling plant disease
specimens depends upon (1) the purpose for which the
specimen is collected; (2) nature of plant or plant part; and
(3) general nature of the disease.
“Moist Specimens: For identification of a disease the
best procedure is to send the specimen in the moist condition
as it is collected. Should more than one disease be present,
the specimens should be wrapped separately. Always wrap
leaves in wax paper. (Glasine bags, moist newspaper, moist
cloth, etc., are unreliable.) Stem and root specimens are best
shipped in moist sphagnum moss but if they are wrapped
well in wax paper, they usually will remain in a satisfactory
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condition. Fill all the space possible inside the wax paper
container with plant material to furnish a good reservoir for
water. Always indicate on the outside of the package that the
item is perishable and never send these specimens at a time
when they are liable to remain in a local postoffice [post
office] over a holiday or weekend.
“Dried Specimens: When the disease is known or the
specimen is definitely too perishable to ship moist, it can be
shipped in the dry condition. Press leaves between blotters
in the usual manner and wrap between two pieces of heavy
cardboard. Dried stems or roots can be best shipped in
pasteboard boxes of appropriate sizes. Exercise great care
not to mutilate these specimens unnecessarily in order to
preserve fruiting bodies of parasites which may be the most
important part of the specimen.
“Virus Specimens: Always put infected plant parts in
tight wax paper containers filling the container as completely
as possible with plant parts. Never put specimens from more
than one plant in contact with another. Indicate perishable
nature on outside of package.
“Information Desired with Specimens: 1. Date collected;
2. location; 3. variety; 4. prevalence of disease (percent
plants infected and approximate damage); 5. soil type; 6,
collector’s name; 7. general remarks regarding soil fertility,
weather, and field conditions.” Address: Urbana, Illinois.
4097. Petty, M.A. 1943. Soybean disease incidence in
Maryland in 1942 and 1943. Plant Disease Reporter (USDA)
27(17):347-49. Sept. 15. [2 ref]
• Summary: With 125,000 acres of soybeans planted in
Maryland this year, there was a definite need for knowledge
of the incidence and severity of diseases of soybeans. In
1942, one soybean disease, frog-eye spot, was reported from
Maryland by M.W. Woods (PDR 26: 281., 1942). Its causal
organism was identified as Cercospora daizu Miura. The
only soybean diseases reported previously from Maryland
were leaf spots of undetermined cause and were recorded by
J.B.S. Morton in 1916 and by K.A. Jehle and C.E. Temple
in 1924. This problem was approached in two ways: first
by examination of beans grown in 1942, and secondly by a
number of periodic survey trips into representative portions
of the State during the current season.
“Samples of both edible and field soybeans grown in
Maryland in 1942 were obtained from 4 different localities;
Sudlersville, Snow Hill, Westover, and Ridgley. These
beans showed several pathological conditions. Oospore
incrustations of the downy mildew fungus (Peronospora
manshurica (Naoum.) Syd.) were found on the seed coats of
varieties having light-colored seed (Johnson and Lefebvre,
P.D.R. 26: 49. 1942). Purple seed spot (probably caused by
Cercospora kikuchii Mats. & Toa.) was also present on the
light-colored seed. Other discolorations and pitting of the
black-seeded varieties were present, but their causes have not
been determined.

“Severe drought conditions coupled with abovenormal temperatures have prevailed in the State from June
12 through September 1. During this period there was
approximately a 7-inch moisture deficit, and a maximum
temperature of 90ºF or above was recorded on 60 days at
College Park. The average daily departure from normal for
both Washington, D.C. and Baltimore was plus 4.8º from
June 8 to August 17. Losses due to parasitic diseases have
been less than what was indicated by early widespread
infections of downy mildew and bacterial leaf diseases. In
addition to the 2 just mentioned, the majority of the more
important parasitic troubles have been observed in the State.
“Bacterial blight and bacterial pustule (Pseudomonas
glycinea (Coerp.) Stapp and Xanthomonas phaseoli var.
sojense (Hedges) Starr & Burkholder, respectively) have
been observed generally in Maryland. Bacterial pustule
appeared near Collington as early as the second week in June
and, according to symptomatology, seems to be the more
prevalent of the 2 bacterial diseases. Later cultural work will
determine this point.
“Diaporthe stem canker (Diaporthe sojae Lehman) was
first observed on July 2, in a field near Snow Hill. Only a
fraction of 1% of the plants were affected. This field was
plowed shortly afterwards preventing further observations.
“Frog-eye spot (Cercospora daizu Miura) was first
collected on June 24 near Bel Air. Since then, after the plants
began to flower, it has been found in every field examined.
This disease seems to be as widespread as the bacterial
pustule.
“Septora leaf spot and stem blight (probably caused
by Septoria glycines Hemmi) has been found on stems and
leaves but it has not been common in the disease collections.
“Downy mildew (Perconospora manshurica (Naoum.)
Syd.) was collected in most of the fields examined
throughout the State in the early part of the season. However
by the middle of August, downy mildew had practically
disappeared.
“Alternaria sp. was found on severely blighted leaves
of edible soybeans near Westminster. Inoculations will be
made to determine the virulence of this fungus as it seems
unlikely that an Alternaria would be capable of causing such
severe blighting under the type of drought conditions found
in Maryland this year.
“Fusarium wilt or root rot was observed as causing a 2
to 4% loss in stand in a field of edible soys near Chestertown.
Roots placed in moist chamber developed a profusion of
micro- and macroconidial tufts. Fusarium spp. have been
isolated from the roots of edible and field soybean seedlings
affected with wilt or damping off.
“Typical Rhizoctonia damping-off was present in most
fields observed in the early part of the season, but only a
small fraction of 1% of the plants were so affected.
“Charcoal rot was the most important disease in the
State during this very dry season and resulted in a 5 to 8%
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loss of stand and severe stunting in a number of fields on
the Eastern Shore. At first this was thought to be merely
heat canker because the plants began to die after 2 or 3
weeks of dry and hot weather. Closer examination revealed
typical sclerotia of Sclerotium bataticola Taub. on the stem
and crown of the root of almost every dead plant and of the
majority of the stunted and yellowed plants. Tissue platings
were made of the effected portions of plants in all stages of
the disease. These were from various localities. In all cases
they have yielded S. bataticola. In four collections, 63 pieces
were plated; 32 yielded cultures of S. bataticola, Fusaria
grew out from 7, Mucors came from 11, 4 gave Aspergilli,
bacteria grew from 36, and 17 growths were not identified.
“Mosaic was observed in an experimental planting of
edible soys at Ridgley and in field of soybeans at Bel Air.
“Potash deficiency was observed in 2 fields near
Cambridge on July 12. The symptoms appeared as a
marginal yellowing and vein clearing of the leaves as well as
a stunting of the plant. Analysis of a soil sample showed an
almost complete absence of potassium.
“Sun scald of soybean foliage has not been observed.
Although the season was such as to cause severe injury to
many fields of green string beans, no complaints concerning
sun scald of soybeans have been received. High temperatures
and lack of water killed many plants on well drained sandy
land.
“Work is continuing on the incidence of soybean
diseases. Loss due to parasitic diseases has not exceeded
about 1% to date (August 18, 1943), owing to drought
conditions, which, at the same time, have retarded the growth
of late-planted beans so greatly that much acreage originally
planted for oil will not mature and instead, will be harvested
for hay.”
Typewritten. Published by the U.S. Bureau of Plant
Industry, Soils, and Agricultural Engineering. Address: Dep.
of Plant Pathology, Maryland Agric. Exp. Station.
4098. U.S. Regional Soybean Laboratory. 1943. [Travel
expenses and work performed]. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 106.
Sept. 15. 1 p.
• Summary: This untitled fill-in form has the following blank
lines near the top: Station. Month. Year. Truck. Operator.
The lower 80% consists of the following vertical columns:
Date. Speedometer [sic, Odometer] reading at start of day.
Expenses: repairs, operations. Gals. gasoline. Travel and
work performed. Address: Urbana, Illinois.
4099. Business Week. 1943. Soybean battle: Skirmish looms
as WFA’s plans to “sell” bakers on the use of soy flour run
afoul Food & Drug Administration standard. Sept. 18. p. 94,
96.
• Summary: The Food & Drug Administration (FDA)
and the War Food Administration (WFA) are in sharp

disagreement over the use of soy flour in bread. WFA has
been planning a fall educational and promotional campaign
on behalf of soy flour, to fortify the U.S. diet with proteins
lost in meat, butter, and cheese rationing.
Several weeks ago, however, the FDA issued a tentative
set of standards for plain white bread, enriched bread, and
several other bread types. Because soy flour is not mentioned
as an optional ingredient in any loaf of standardized bread,
its use would be banned unless some change is made in the
FDA proposal. The tentative bread standards are based on
lengthy hearings held in 1941. At that time, soybean boosters
and bakers asked the FDA for permission to include up to
3% soybean flour in bread. FDA objected on the grounds
that 3% was an insignificant amount. Bakers can still legally
use soy flour, but they must use 15% and call their loaf “soy
bread.”
Note 1. WFA, in operation from 1943 to 1945, was part
of the USDA. Its main purpose was to promote the growing
of crops needed in America during World War II.
Note 2. This is the earliest document seen (Oct. 2001)
concerning the FDA’s involvement with soy products.
4100. New York Times. 1943. Soybean use curbed: WFA also
acts on cottonseed to assure best utilization. Sept. 19. Section
3. p. 6.2.
• Summary: The new program is designed to assure the best
possible use of the two commodities for food and livestock
feed. Both crops are sources of food oil and of protein in
the form of meal for livestock feeds. “Supplies of both oil
and feed are unequal to demands.” The WFA [War Food
Administration] prohibited any manufacturer or seed dealer
from buying 1943-crop soybeans in a quantity greater than
his manufacturing or sales requirements for the period
ending 10 Oct. 1944. Note: These measures are probably
designed to prevent speculation on the commodities.
4101. Time. 1943. Down with meat. Sept. 27. p. 70, 72.
• Summary: “The U.S. Department of Agriculture warned
the U.S. people to prepare for big changes in their diet in
1945. Example: they will get a lot less meat, a lot more
beans.
“Harvard doctors, after a two-month feeding test,
announced that an active adult can get along perfectly well
with no more than an ounce of meat a day.”
Food scientists are working to develop supplementary
and substitute foods. “For almost two years a notably
thorough analysis of possible meat substitutes has been
conducted by Yale Botanist Paul Rufus Burkholder. He and
others have found a number which on almost every food
count (protein, vitamins, calcium, carbohydrates) are as good
as or better than beefsteak; even whole wheat compares well
with meat.”
The researchers state that soybeans rival meat in protein,
cost only about one-fourth as much, and that from soybeans
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one may secure a great variety of foods–from milk shakes
to steaks. Soybean sprouts can be grown at home “indoors
in a pot or jar, they can be raised the year round from dried
field soybeans, sprout in five days or less, can be cooked as
quickly as a pork chop, have several times as much vitamin
B complex as the bean itself, rival tomatoes in vitamin C. A
crisp, tasty dish, they have been a staple of the Chinese diet
for centuries.”
Other good sources of protein are cottonseed, peanuts,
vegetable steaks [meatless] (Already on the market are
“Soysage, Stakelets, Proteena, Victory Chops”), yeast, and
germs [bacteria].
4102. American Soybean Association. 1943. Soybeans go to
war: Program of American Soybean Ass’n War Conference
(Leaflet). [Hudson, Iowa]. 2 panels each side. Each panel: 21
x 14 cm. Sept.
• Summary: This leaflet gives the program for the “War
Conference” held by the ASA from 5-7 Sept. 1943 at the
Hotel Montrose in Cedar Rapids, Iowa.
“Sunday, Sept. 5.
2:30 p.m. Committee Meetings, Soybean disease–Corn
room. Nominations.
“6:00 p.m. Board of Directors Meeting–Parlor D.
“8:00 p.m. Annual business meeting–Ballroom.
“9:00 p.m. ‘Soybeans and the Orient’–Dr. H.W. Miller,
International Nutrition Laboratory, Mt. Vernon, Ohio.
“Film strip–’Soybean production, improvement and
utilization’–K.E. Beeson, Purdue Univ. [West Lafayette,
Indiana].
“Informal discussion and open meeting.
“Monday, Sept. 6.
“9:00 a.m.–Ballroom. David G. Wing, Pres. American
Soybean Association, presiding.
“’What the soybean means to Iowa’–Harry Linn, State
Secretary of Agriculture.
“’Bureau of Plant Industry’s soybean program’–Dr.
W.J. Morse, Senior Agronomist, Bureau of Plant Industry,
Washington, DC.
“’Development and distribution of new soybean
varieties’–Dr. J.L. Cartter, Agronomist, U.S. Regional
Soybean Laboratory, Urbana, Illinois.
“’Regional Laboratory’s study of soybean diseases’–Dr.
W.B. Allington, Assistant Plant Pathologist, U.S. Regional
Soybean Lab., Urbana, Illinois.
“’Problems of processing green soybeans’–H.R. Schultz,
Standard Soybean Mills, Centerville, Iowa.
“’Soybean industry as seen by a grower’–Walter
McLaughlin, Decatur Farm Management, Inc., Decatur,
Illinois.
“General discussion.
“1:15 p.m. Ballroom. Hotel Montrose.
“’You’re in the oil business now!’–Lamar Kishlar,
Chairman, Soybean Nutritional Research Council, St. Louis,

Missouri.
“’The federal grading standards need revision’–G.H.
Iftner, Director, Grain Marketing, Illinois Agricultural
Association, Chicago, Illinois.
“’Commodity Credit Corporation’s 1943 soybean price
support and marketing program’–J.H. Lloyd, Ass’t Regional
Director CCC, Chicago, Illinois.
“’The 1943 soybean oil meal distribution program’–
O.D. Klein, AAA [Agricultural Adjustment Agency],
Washington, DC.
“’Soybean research at the Northern Regional Research
Laboratory’–Dr. W.H. Goss, Senior Chemical Engineer,
NRRL, Peoria, Illinois.
“’The Ohio early variety campaign’–S.D. Hollett, Swift
& Company Soybean Mill, Fostoria, Ohio.
“’Explanations of Pure Food & Drug Administration
rulings’–Speaker to be announced.” Address: [Hudson,
Iowa].
4103. Bird, H.R.; Burkhardt, G.J. 1943. Factors affecting
the nutritive value of soybean oil meals and soybeans
for chickens. Maryland Agricultural Experiment Station,
Bulletin No. A27. p. 35-52. Sept. [22 ref]
• Summary: “Within the last two years soybean oil meal has
become quantitatively the most important protein supplement
for poultry.” Formerly almost half the total protein of poultry
mash feeds came in the form of animal protein supplements,
such as fish meal and dried skimmilk [skim milk]. Address:
College Park, Maryland.
4104. Cartter, J.L. 1943. Save weather-damaged soybeans:
Our country needs this crop. USDA Agricultural War
Information (AWI) AWI-71. 11 p. Sept. [4 ref]
• Summary: “If the fall season is unfavorable, soybean
growers should be prepared to protect their harvests from
weather damage that may result from late plantings.
“How to handle a late crop: Cut the crop immediately it
is ready. Frosted soybeans may combine very well if frost is
followed by dry weather. But don’t risk the weather too long.
“To facilitate handling and to keep down moisture
content, harvest frosted or rain-damaged beans as late in the
day as practicable.
“Use every precaution to keep down the moisture
content, especially if it already exceeds 13 or 14 percent.
Spread the beans thinly on bin floor and turn often. If there
is much chaff or dirt, have them cleaned, or send them to a
commercial elevator that has facilities to care for them.
“Beans may be dried artificially by using forced air at
moderate temperatures. High temperatures will dry them; but
under too rapid drying they will lose in test weight and may
suffer a lowering of grade or a loss of viability.
“For soybeans with less than 14 percent moisture,
Commodity Credit Corporation is authorizing a premium
over base price–and a discount for those over 14 percent.
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“Under official standards all types of damage are
considered together. The maximum total damage in the
various grades is as follows:
“2 percent in No. 1
“3 percent in No. 2
“5 percent in No. 3
“8 percent in No. 4.
“Soybeans usually are the driest, keep the best under
farm storage conditions, and give the best germination the
following spring.
“Seed from fields harvested late in fall is more apt to
be high in moisture content, contain more weather-damaged
beans, and have a lower viability than seed from early
combined fields. The moisture content of soybean seed is
the factor that controls their keeping well in storage. One
precaution to observe, especially with weather-damaged
seed, is to be sure that the moisture content is low enough to
prevent molding and heating in the bin.
“What to do about it next year: It is important to plant
adapted varieties of soybeans. The kinds that are a little too
late for a given section are very apt to be those that give
the highest yield during seasons favored by late fall frosts.
For this reason some varieties are at times planted farther
north than the region to which they are safely adapted under
ordinary conditions. These are the beans usually damaged
most severely by frost.
“It is strongly recommended that farmers consult State
agricultural experiment stations for information on the
proper varieties to grow in any specific locality. It is also
recommended that seed be tested for germination before
planting, to insure adequate stands and prompt emergence.
If seed with a moisture content above 12 percent has been
stored over winter, a germination report obtained during the
winter months may indicate a viability that will be higher
then than at the time of spring planting. This is due to bin
damage that may occur during the warmer temperatures
that are usually experienced late in spring. When in doubt,
the safest procedure is to obtain a germination test before
planting time in spring.
“For further information on the subject of soybean
production, write to the Office of Information, Department of
Agriculture, for any of the following publications:
“Farmers’ Bulletin 1520, Soybeans: Culture and
Varieties.
“Farmers’ Bulletin 1605, Soybean Hay and Seed
Production.
“Farmers’ Bulletin 1617, Soybean Utilization.
“Farmers’ Bulletin 1937, Soybean Diseases and Their
Control.
“The State agricultural experiment station will have
information on the best varieties to grow and the best cultural
practices for a given locality.
“Facts are Ammunition: Listen to Department of
Agriculture radio network broadcasts for facts about wartime

farming and homemaking.
The National Farm and Home Hour gives farmers facts
from the Department of Agriculture about the changing
war needs for their products, information on Government
programs to help meet production goals, and policy
discussions by agricultural war leaders. It gives homemakers
facts about food supplies, ideas on how to save food and
clothing, and suggestions on keeping families well fed under
rationing.
“Consumer Time presents a dramatized story and
discussion combined with the expert advice of a guest
authority. These broadcasts present to the consumer the
latest facts on conservation, nutrition, rationing, and the
wise purchase and use of food, clothing, and household
equipment, together with practical tips on wartime living.
“Listen to–National Farm and Home Hour:
“Monday through Friday over stations associated with
the Blue Network.
“12:30 p.m. Eastern War Time.
“11:30 a.m. Central War Time.
“10:30 a.m. Mountain War Time.
“6:15 a.m. Pacific War Time. (In California, Oregon, and
Washington the early morning broadcasts are the programs
presented the previous day in other parts of the country.)
“The National Farm and Home Hour is available to all
Blue Network stations.
“Listen to–Consumer Time
“Saturday over stations associated with the National
Broadcasting Company.
“12:15 p.m. Eastern War Time.
“11:15 a.m. Central War Time.
“10:15 a.m. Mountain War Time.
“9:15 a.m. Pacific War Time.
“Consumer Time is available to all NBC stations.
Consult radio schedule in local newspapers for stations
carrying the program.” Address: Senior Agronomist,
Director, U.S. Regional Soybean Lab., Urbana, Illinois.
4105. Forbes, E.B.; Swift, R.W.; Bratzler, J.W.; et al. 1943.
Conditions affecting the digestibility and the metabolizable
energy of feeds for cattle. Pennsylvania State College.
Agricultural Experiment Station, Bulletin No. 452. p. 1-34.
Sept.
• Summary: Steers were fed soybean silage with molasses
added, or soybean & sorghum mixed silage. Address: Inst. of
Animal Nutrition, Pennsylvania State College.
4106. Goss, W.H. 1943. Soybean research at the Northern
Regional Research Laboratory. Soybean Digest. Sept. p. 13,
42.
• Summary: Contents: Introduction. Streamlined
[organization]. Norelac. Shortages. Soy flour. Refining loss.
Oil quality.
The chemical and engineering research formerly
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conducted at Urbana, Illinois, has been transferred to Peoria,
where better facilities are available, and where “it would
be possible to place greater emphasis on the industrial
utilization of soybean products” during the wartime
emergency.
The “personnel and equipment for attacking the research
problems are distributed among eight divisions, four of
which are engaged in soybean work. These are the oil
and protein, engineering and development, analytical and
physical chemistry, and commodity development divisions.”
The first research on substitutes for rubber, tung oil,
various resins, wool and silk, casein, and other strategic
materials, led to the development of Norepol, a rubber
substitute, made from the linoleic acid of soybean oil by
a carefully controlled polymerization. A large number of
companies have participated in its manufacture for use
instead of rubber. “If the shortage of fats and oils had
not developed, Norepol would undoubtedly now be in
production now on a scale many times the present rate,... At
the present time, nevertheless, at least four companies are
making it. Note: One of these is Reichhold Chemicals Inc.
(Detroit, Michigan).
By developing the Norepol process during the past year,
it has been possible to make Super-Norepols on a laboratory
scale. Having properties approaching those of natural rubber,
“these materials excel natural rubber in some respects.”
The newest product in this series is “Norelac, a resin
having remarkable properties, particularly when used in
lacquer formulations. It has exceptional water resistance and
is thermoplastic. These characteristics make it an excellent
moisture-proofing coating for food wrappers.”
In searching for a alternatives to tung oil, a good place
to look is in soybean oil, specifically in the linolenic acid it
contains.
“Until the present fiscal year, work on soy flour
and other soybean food products was conducted in the
Agricultural Chemical Research Division of the Bureau of
Agricultural and Industrial Chemistry in Washington [DC].
Following a decentralization of the Washington work of
that Bureau, soy flour and other soybean food products are
now receiving attention in the Northern Regional Research
Laboratory’s research program”–which is working on an
improved method for making a debittered grade of soy flour.
A portrait photo shows W.H. Goss.
Note: This is the earliest document seen (Dec. 2016) that
mentions “Norelac.” Address: Senior Chemical Engineer,
Northern Regional Research Lab. (NRRL), Peoria, Illinois.
4107. Iftner, G.H. 1943. Recent developments and
interpretations of soybean grade standards. Soybean Digest.
Sept. p. 11, 38.
• Summary: Contents: Standards adopted in 1926. A new
interpretation. Recommendations. A small portrait photo
shows G.H. Iftner. Address: Director of Grain Marketing for

the Illinois Agricultural Station, and others.
4108. Klein, O.D. 1943. Announcing the 1943 soybean meal
distribution program. Soybean Digest. Sept. p. 12, 44.
• Summary: Contents: Introduction. “Bare spots.” Weakness.
15 day limit. A small portrait photo shows the writer.
Address: In charge of the oilseed meal distribution program
of the Agricultural Adjustment Administration (AAA);
former Iowa AAA chairman. He owns a farm at Alden, Iowa.
4109. Lloyd, J.H. 1943. Commodity Credit Corporation’s
1943 price supporting and marketing program. Soybean
Digest. Sept. p. 9, 46.
• Summary: “The War Food Administration’s responsibility
for the 1943 Soybean Program is to accomplish the early,
efficient and complete processing of the crop and to effect
the most advantageous distribution of its products. The task
of moving the crop into processing channels at not less than
producer support prices and for the processing of the beans
has been delegated to Commodity Credit Corporation, with
the Agricultural Adjustment Administration cooperating in
all matters pertaining to purchases from producers at support
prices and the storage and shipment of soybeans that are not
purchased direct from handlers or producers by processors.
“It is contemplated that the bulk of the 1943 crop will
be handled through regular trade channels, which means
primarily through country elevators direct to processors
or through country elevators and commission houses to
processors, and secondarily through direct sales of producers
to processors.
“In many respects the 1943 soybean price supporting,
processing and products distribution program of Commodity
will be similar to the 1942 Crop Program.
“The 1943 program, however, differs in that:
“(a) The basic soybean support prices are 20 cents per
bushel higher–$1.80 for No. 2 or better soybeans of Classes
I and II, with low-moisture premiums of 2 cents per bushel
for each full 1 percent moisture below 14 percent; and $1.60
for No. 2 or better soybeans of Classes III, IV and V, with the
same low-moisture premiums to apply. Similar low-moisture
premiums will also apply to all other grades of soybeans of
all classes.
“(b) In lieu of discounts, basic support prices for
soybeans of Grades 3 and 4 are established at prices 2 cents
per bushel and 5 cents per bushel, respectively, below the
Grade 2 prices for the various classes.
“(c) All sample grade soybeans will be eligible for
purchase on basis of an established schedule of discounts.
“(d) The 1943 discount schedule has been modified
from the 1942 schedule, especially as regards the discount
for so-called ‘green bean’ damage, and the 1943 crop official
inspection certificates will record two damage counts of
‘field’ damage and ‘green bean’ damage.
“(e) Foreign material in excess of 5 percent will be
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handled the same as dockage–in other words, it will be a
weight factor instead of a discount factor.
“(f) No ‘high oil’ or ‘low oil’ areas are provided for in
the 1943 program, thus establishing the same support prices
throughout the country for soybeans of like moisture content
of a given class and grade.
“(g) Up to date, there is no provision for a monthly
advance in the support prices for soybeans.
“(h) The Office of Price Administration has not, up to
the present time, established a ceiling price for soybeans of
the 1943 crop.
“(i) Under the 1943 program, country elevators may
handle soybeans for Commodity Credit Corporation
only under the provisions of the Uniform Grain Storage
Agreement.
“(f) Country elevator ‘in and out’ handling charges are
increased to 5 cents per bushel.”
A small portrait photo shows the writer. Address: Asst.
Regional Director, Chicago Office, [Illinois], Commodity
Credit Corp.
4110. Morse, W.J. 1943. Some agronomic results of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 8,
28.
• Summary: “The original work program of the laboratory
involving agronomic, genetical, physiological, and
pathological investigations has been somewhat modified
for the period of the war emergency. The physiological
and purely genetic problems are being postponed, while
greater emphasis is being placed on the development and
distribution of adapted varieties of superior quality, improved
cultural methods, and the study and control of diseases
for the maximum production of feed, food, and industrial
products under varying conditions of soils, climate and
farm practices. Thus the laboratory program for the war
emergency period includes the following objectives:
“1. To determine the effects of varietal, soil, and climatic
factors, and cultural and production methods on the growth,
yield, and composition of soybeans.
“2. To develop by breeding through selection from
hybrids and other material, supported by data from chemical
analyses, varieties of soybeans of superior quality for
industrial purposes.
“3. To study methods of control for the most serious
soybean diseases and the possibilities of developing strains
highly resistant or immune to these diseases.
“The laboratory, as heretofore, continues its
headquarters at Urbana, Illinois, where the University of
Illinois has furnished ample greenhouse, storage, office, and
laboratory space to meet all special requirements. In view of
the fact that soybean diseases are increasing in prevalence
and are threatening production in some of the heavy
producing areas, a full-time plant disease specialist has been
added to the laboratory staff. As it is impossible for one

man to give detailed attention to the disease problems in all
producing states, the possibility of conducting disease studies
with the plant pathologists of the 24 cooperating states is
being explored.
“One of the main objectives of the Laboratory and
cooperating agencies is to develop improved varieties
and strains of soybeans for commercial and industrial
utilization. In order that new strains developed through
cooperative breeding work can be evaluated more rapidly
and accurately, six varietal groups have been established
and designated as Uniform Test Groups I, II, III, IV, V, and
VI. Group I includes varieties for the northernmost part of
the north central states having approximately the maturity
of Mandarin, the groups gradually increasing in length
of season to Group VI that contains the late varieties for
the southern part of the cotton belt. In the north central
states uniform nursery tests are being maintained at 24
different locations and in the southern states at 54 locations
in cooperation with state experiment stations and special
cooperators.”
Note 1. This is the earliest document seen (Dec. 2016)
that mentions “Uniform Test Groups” or that gives them any
of the following numbers: I, II, III, IV, V, or VI in connection
with soybeans.
Note 2: This is the earliest document seen (Dec.
2016) that contains the term “uniform nursery” or the term
“uniform nursery tests.”
“At these various places, varieties and strains are being
studied for desirable agronomic characters and disease
susceptibility and the seed analyzed to discover promising
chemical characteristics. Varieties or strains proving of
outstanding value are distributed more widely for further
testing for yield and general economic value. New strains
found to be superior are increased by the state experiment
stations, given a name, and distributed to farmers in the area
to which the variety is best adapted.
“Some of the agronomic accomplishments of the
laboratory to date may be of interest and are summarized
briefly as follows:
1. Developed and released through cooperation with
state experiment stations the Boone, Chief, Gibson, Patoka,
Earlyana, and Lincoln varieties–high-yielding yellow-seeded
types of high oil content adapted to a wide range of soil and
climatic conditions–for industrial purposes.
“2. Developed and distributed to cooperating plant
breeders a large amount of hybrid material for further testing
and selection.
“3. Showed that chemical composition, yield, and
general agronomic desirability are characters of the greatest
value in developing superior types.
“4. Showed by a survey of soybean diseases that certain
diseases are increasing in prevalence and are a distinct
menace to production in many of our large seed-producing
areas.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1508
“5. Proved by date-of-planting studies that late varieties
at a particular location yield proportionately less than early
varieties when planted at a later date.
“6. Showed by extensive studies that the chemical
constituents of the same variety grown under different
climatic conditions differ markedly.
“7. Showed that rate of planting has no effect on
composition of the seed but does affect yield.
“8. Published numerous technical and practical reports
and bulletins to assist plant breeders and processors in their
respective fields.
“9. Showed that fertilizer treatments applied to several
soil types in the north central region did not have any marked
influence on composition of soybean seed. Treatments
applied to soils of low productivity, however, did result in
significant increases in yield.
“10. Showed by physiological research that varieties
grown at warm temperatures produced seed that were higher
in protein. ash, and calcium content, but lower in sugar
content. The iodine number of oil was lower also under
warmer growing conditions.”
Photos show: (1) A portrait photo shows W.J. Morse.
(2) The large, modern “solvent extraction bean plant
of Honeymead Products Co.” in Cedar Rapids, Iowa.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA,
Washington, DC.
4111. Morse, W.J. 1943. Soybean variety registered, I
[Boone]. J. of the American Society of Agronomy 35(9):83435. Sept.
• Summary: Gives details on the soybean variety Boone
(Reg. No. 1). “The first variety of soybean for registration
under a cooperative agreement between the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, U.S. Dept. of Agriculture, and the
American Society of Agronomy was submitted by Dr. W.C.
Etheridge of the Missouri Agricultural Experiment Station.”
“Boone is a pure line selection from P.I. 54563-3
made by the Missouri Agricultural Experiment Station At
Columbia, Missouri, in 1930. P.I. 54653-3 originated from
a selection made by W.J. Morse in 1922 from P.I. 54563,
received from Jungchiangko, Manchuria, in 1921.
“The selected strain, now named Boone, first distributed
in 1935, is commercially grown on a moderate scale in
central and southern Missouri.”
“P.I. refers to plant introduction number given by the
Division of Plant Exploration and Introduction.”
One table shows the yields of Boone, Manchu, and Illini
each year from 1937 to 1941. A second table compares the
yield of Boone, Scioto, Illini, Dunfield, and Manchu at three
locations in Missouri. Address: Senior Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,

Soils, and Agricultural Engineering, Agricultural Research
Administration, USDA, Washington, DC.
4112. Payne, Donald S. 1943. Soya–Soon a grocery staple.
National Food Distributor’s Journal 18(9):22-24. Sept. *
• Summary: Paper presented at Meeting of National Food
Distributors, held 19 Aug. 1943 at Chicago, Illinois. About
soya products and manufactured products containing
soya. Address: Chief, Soya Products Section, Grain
Products Branch, USDA Food Distribution Administration,
Washington, DC.
4113. Schiffman, Edward G. 1943. Co-op oil mills–and why
they grow. News for Farmer Cooperatives. USDA Farm
Credit Administration 10(6):17, 19. Sept. *
• Summary: Discusses cottonseed and soybean mills.
4114. Shrewsbury, C.L.; Vestal, C.M. 1943. The mineral
deficiencies of soybeans for hogs and rats. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 489. 19 p.
Sept. [18 ref]
• Summary: “It has been known for several years that
soybeans are deficient in minerals, especially calcium and
phosphorus. A review of the earlier literature on this subject
has been made elsewhere (Shrewsbury & Vestal 1937).
Soybeans and soybean oil meal are good protein supplements
for livestock, particularly hogs, but to complete the ration a
good mineral mixture is necessary.
“The present study was designed to define both the
amounts of calcium and phosphorus necessary to adequately
supplement a corn-soybean ration for hogs and the ration
in which these mineral elements should be combined for
optimum results.” Address: 1. Depts. of Animal Husbandry
and Agricultural Chemistry; 2. Dep. of Animal Husbandry.
Both: Purdue Univ., Lafayette, Indiana.
4115. Soybean Digest. 1943. 250 attend the War Conference:
Cedar Rapids, Iowa, Sept. 5-7. Sept. p. 6-7, 34.
• Summary: “Resolutions on soy flour and margarine.
Announcement of government’s marketing programs.
Speeches by Miller, Spry, Morse, Schultz, Kishlar, Iftner,
Lloyd, Klein, Goss, Hollett, Rhoades and Berger in this
issue. Food and Drug Administration not represented.
“The War Conference or 23rd annual convention of
the American Soybean Association, at Cedar Rapids, Iowa,
September 5-7, brought 250 growers handlers, processors,
governmental agents and other representatives of the
soybean industry together for sessions that were highlighted
by announcement of governmental soybean marketing and
oil meal distribution programs, by resolutions condemning
the Pure Food and Drug Administration’s soy flour ruling
and urging the repeal of federal taxes on margarine, and
by thorough discussions of many other aspects of wartime
problems confronting soybeaners.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1509
“The annual dinner held the evening of September 6
featured delicious soy foods in addition to old-fashioned
Iowa cornfed beef. A large share of the crowd stayed over
until the next days for the tours of Cedar Rapids processing
plants, which included the soybean mills of Honeymead
Products Co. and Cargill, Inc., and in addition the Quaker
Oats Co. mill and the corn processing plant of Penick & Ford
[see photos of mills, Honeymeade p, 8 and Cargill p. 9].
“As suggested by speaker Walter Berger, all of us hope
that the day is not far distant when the soybean get-together
will be filled with jovial stories, laughter and the hilarity of
old times. But not this year. This is war. The conference was
a serious occasion.
“For president, J.E. Johnson, Champaign, Illinois,
succeeded David G. Wing, Mechanicsburg, Ohio, who has
headed the organization efficiently for the past two years,
while Johnson has served as vice-president. Howard Roach,
Plainfield, Iowa, was elected vice-president. George M.
Strayer, Hudson, Iowa, and J.B. Edmondson, Clayton,
Indiana, were reelected secretary and treasurer respectively.
“John Dries, Saukville, Wisconsin; Jacob Hartz,
Stuttgart, Arkansas; and Ersel Walley, Fort Wayne, Indiana
were reelected directors. New members to the board were
Wing, the retiring president; Walter McLaughlin, Decatur,
Illinois; John Sand, Marcus, Iowa; and Roy Monier,
Carrollton, Missouri.
“G.H. Banks, Osceola, Arkansas was chairman of the
committee on nominations, Howard Roach on resolutions.
“The Digest is fortunate in being able to carry all formal
speeches given at the Conference, many of them virtually
complete, in this issue. Report of Secretary, 1942-43 Fiscal
Year:
“I will not attempt this evening to give you a detailed
report of the operations of the American Soybean
Association during the past year. Those of you who are
readers of the Soybean Digest are familiar with what
has taken place. I would like to review the main projects
which have been carried on during the year and to give my
evaluation of them.
“There has been greatly renewed interest in the food
uses of soybeans and soybean products during the past year.
Many new products have been offered on the commercial
market. Because of the curtailment of supplies of many
products, manufacturers have been looking for new lines.
A large amount of attention has been focused on soybeans
and soybean products by popular magazine articles. The
inquiries received in the central office as a result of these
have required a large amount of time for replies. Hectic Year
“The past marketing year has probably been the most
hectic in the history of the American Soybean Association.
The acreage of beans was the largest, by almost twice, ever
produced in this country. The. extremely early frost created
problems never before experienced. That frost together with
operation under the governmental purchase programs taxed

the ingenuity of the entire industry.
“One of the most important jobs confronting the
American Soybean Association during the year was that of
urging Commodity Credit Corporation and governmental
grading officials to make adjustments in their grading
program to allow for frost or green damage and enable the
producer to receive the actual valuation of the bean, rather
than the valuation established by previously determined
irrelevant standards. One the editorial pages of Soybean
Digest we consistently pointed out the necessity of adjusting
the CCC program to allow for current developments. In the
year which has intervened most all of our suggestions have
been followed, in all or in part. Soybean growers have been
consulted in the planning councils and have had a part in the
development of the 1943 marketing program for soybeans.
“During the winter and early spring months we
consistently expressed the importance of proper inoculation
of soybeans in order that we might produce the greatest
number of bushels on limited acreage with the limited
labor supplies available. AAA officials and inoculation
manufacturers tell us that the demand for soybean
inoculation in 1943 was far above that of any previous year.
The yields should be likewise.
“Severe Standards:
“Feeling that the standards which were established for
the marketing of the 1942 crop of beans were still too severe
on matters of green damage and field damage, we advocated
revision of those standards. The 1943 program which will
be announced here at this meeting includes the revision of
discounts for both green damage and field damage. We feel
this to be one of our outstanding accomplishments of the
year and this was possible only through the cooperation of
such agencies as the Illinois Agricultural Association, the
various state extension services and agronomy departments
and CCC.
“At the present time we have on our hands one of
the most serious battles with which we have ever been
confronted. For some unknown reason the Food and Drug
Administration of the Federal Security Agency has ruled
that soy flour can not be used in bread in excess of ½ of 1
percent. Many bakeries have been using greater percentages
than this with marked success. Many industries, because
of the emphasis upon balanced foods and the shortage of
protein supplies, have been considering the use of soy flour.
“This field is one which is just now opening up and
which shows promise of providing huge markets for soy
flour both during and after the war. However, the Food
and Drug Administration must be prevailed upon to
change their ruling or we may as well cross this major
market for soybeans off our list. The fight has only begun,
and it may demand the assistance of the entire American
Soybean Association membership before it is finished. The
members of the board of directors have been extremely busy
contacting members of Congress and governmental agencies
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concerning this ruling.
“A year ago I informed you that we had turned our
advertising solicitation over to the Ewing Hutchison
Company in Chicago. The lineage of advertising carried
during 1943 has been greater in every issue than during the
previous year. The September issue, carrying the reports of
this convention, will have twice as many pages of advertising
and will be twice as large as any issue of the Digest we have
ever published. It appears that if governmental curtailment
of paper supplies does not hit us too hard we should be in a
position to continue during 1943-44 with increasingly large
schedules. We have been very pleased with our relationships
with the Ewing Hutchison Company.
“The Problem
“The big problem confronting the American Soybean
Association is the same as that which has confronted it in
each of the last several years–adequate membership. To truly
represent the soybean growers of America we should have
the major proportion of them among our membership. Last
year I told you that an active paid membership of 25,000
growers was not an impossibility. If we are to be an effective
organization we must work out some plan to increase the
membership solicitation plan which will enable the American
Soybean Association to represent all soybean growers
and thus be influential in its accomplishments. We must
provide sufficient members to finance that type of program.
The 1943-44 year is the one in which that plan should he
formulated and carried through.
“Respectfully submitted, Geo. M. Strayer, Sec’y
American Soybean Ass’n.
“Business Meeting:
“Minutes, of the Annual Business Meeting of the
American Soybean Association, September 5, 1943
“The meeting was called to order in the Ballroom of
Hotel Montrose at Cedar Rapids, Iowa, at 9:15 p. m. by
President Wing. Secretary, Geo. M. Strayer, introduced by
the president, made series of announcements concerning
the next day’s convention activities, read his annual report
and the financial statement. The minutes of the last annual
meeting, held at Purdue University on September 16, 1942
were read and approved.
“President Wing complimented Mr. Strayer upon his
handling of the Association’s affairs during the year just
ended, including his editorship of the Soybean Digest.
Mr. Banks, chairman of the nominating committee,
submitted a slate of officers for the next year as follows:
President, J.E. Johnson; Vice President, Howard Roach.
Secretary, Geo. M. Strayer; Treasurer, J.B. Edmondson.
Continued:
4116. New York Times. 1943. Americans urged to eat less
meat: Cornell professor calls for change in food habits, more
use of cereals, soybeans. Oct. 6. p. 26.
• Summary: “Americans must changed their food habits,

get along with less meat and eat more cereals and soybeans,
Dr. M.C. Bond, Extension Professor Marketing of the
Department of Agricultural Economics of the New York
State College of Agriculture, Cornell University, declared
yesterday.”
The New York State Emergency Food Commission
“will probably go down in history as being famous for
the promotion of the soybean, said Jeanette B. McCay, its
nutrition specialist.” After New York Governor Thomas
E. Dewey hosted a dinner that featured soybeans the
commission was deluged with requests for information on
various ways to prepare soybeans, said McCay.
4117. Markland, Ben. 1943. Day by day on the farm: All for
human consumption. Chicago Daily Tribune. Oct. 15. p. 18.
• Summary: “All for human consumption: This year’s entire
soybean crop is going into foods for human consumption,
mainly shortening, margarine, and salad oil.” Some 63%
of all soya products have been allocated [by WFA] to
the military service, lend-lease, and the Red Cross. The
remaining 27% will be processed for civilian consumption in
the USA.
Soybean by-products will include soybean meal for
feeding hogs, however many farmers worry that, despite the
greatly increased soybean acreage in the USA this year, there
may be a shortage of such by-products.
It seems likely that the government will encourage
farmers to plant even more soybeans next season, so most
farmers are saving a larger portion of this year’s crop for
planting next spring.
4118. Battle Creek Enquirer and News (Michigan). 1943.
‘Peanut butter friendship’ exists over 50-year period. Oct. 21.
• Summary: An eye-witness account which seems to
support Dr. Kellogg’s claim to the invention of peanut butter
was given by Dr. Charles William Dabney of Cincinnati,
Ohio. Dabney was the former president of the Universities
of Cincinnati and Tennessee and an assistant secretary
of agriculture under President Grover Cleveland from
1893 to 1896. In 1943, at the age of 85, Dabney provided
this account of his collaboration with Dr. Kellogg in an
interview: “Having heard of the fame of Dr. Kellogg’s
sanitarium, Dr. Dabney brought his wife here for treatment
while he went on to Chicago [Illinois] to attend the World’s
Fair [Columbian Exposition of 1893]. That was back in
1893. Upon his return to the Sanitarium from the fair, Dr.
Dabney met Dr. Kellogg for the first time. At that time, Dr.
Kellogg was seeking a substitute for meat and, knowing that
Dr. Dabney had been director of the agricultural experiment
station of North Carolina at Raleigh from 1881 to 1887,
inquired if he thought peanuts could be used.
“Dr. Dabney said he thought they could and sent to
North Carolina for five bushels of peanuts which he and Dr.
Kellogg used in creating peanut butter.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1511
“’It was a simple job for us,’ Dr. Dabney said. We just
roasted the peanuts, pressed out the oil, added some cotton
seed oil, sugar and salt–the result, peanut butter.’” Address:
Battle Creek, Michigan.
4119. Science News Letter. 1943. Soybeans of recent crop
needed for making sprouts. 44:264. Oct. 23.
• Summary: “Introduction of soybean sprouts into the
American diet has brought an unexpected demand upon the
seed-testing laboratory of the New York State Experiment
Station at Geneva...” Tests show that soybean seeds used for
sprouting must be the best of recent crops, with prompt and
strong germination of about 90%. Seeds which are visibly
or invisibly cracked during harvesting or threshing were not
satisfactory. Soybeans which fail to germinate, develop a
foul taste during the sprouting process.
4120. Bureau of Human Nutrition and Home Economics,
Agricultural Research Administration, USDA. 1943.
Cooking with soya flour and grits. USDA Agricultural War
Information (AWI). AWI-73. 16 p. Oct. Revised 1944 (24 p.)
and 1945. [1 ref]
• Summary: Issued by the Bureau of Human Nutrition and
Home Economics, Agricultural Research Administration,
USDA. Contains mainly recipes. Contents: Get acquainted
with soya: Protein, vitamins, minerals, to market, to market,
flour or grits?, for success with soya. A good mixer with
meat. To make fish, eggs, cheese go further. With vegetables
for a main dish. With cereals for more and better protein. To
strengthen the staff of life (bread, biscuits, muffins, griddle
cakes, spoon bread). Something new in sandwich spreads.
For more hearty sauces and soups. For double-duty desserts.
Address: Washington, DC.
4121. Bussell, F.P. 1943. Report from New York. Soybean
Digest. Oct. p. 7. Oct.
• Summary: Discusses cultivation of soybean as a field
crop. Address: Director of Grain Marketing for the Illinois
Agricultural Station, and others.
4122. Feed Situation (Bureau of Agricultural Economics,
USDA). 1943. Wheat in mixed feed limited; Use of soybeans
and cottonseed and distribution of oilseed meal restricted.
FDS-51. Oct. p. 9, 16, 17.
• Summary: “Commodity Credit Corporation Orders 6
and 7, effective Sept. 17, restrict the purchase and use of
soybeans and cottonseed. Soybeans may not be crushed
except under contract with Commodity Credit Corporation.”
Table 9 is “Production and stocks of specified byproduct
feeds, September 1941 and 1942, and July-September 1943.”
Among the 8 different feeds are (in descending order of
production in Aug. 1943; 1,000 tons):
Wheat millfeeds 423.2. Soybean cake and meal 235.2.
Dried gluten feed and meal 77.9. Linseed cake and meal

62.4. Cottonseed cake and meal 59.0. Distillers’ dried grains
28.1. Brewers’ dried grains 22.8. Peanut cake and meal 10.4.
4123. Kollmorgen, Walter M. 1943. The soybean goes to
college. Tennessee Planner 4(1):15-20. Sept/Oct.
• Summary: The author was invited to lunch at Madison
by E.M. Bisalksi, who is in charge of the food research and
production program. The menu, typical of the meatless meals
served on the campus, included: Meatless meat balls (Yum),
fresh soymilk, Zoy-Koff (coffee substitute), margarine (75%
soybean oil), and bread (made in part from soybean flour).
“It should be noted that in the above menu animal foods and
animal products are completely absent, with the exception
of a small portion of cream used in the Zoy-Koff... Cans
of Madison Foods substitutes for milk and meat carry the
words “Contains no animal products.” These food were not
developed to stretch meat ration points during the war; some
of them are nearly 20 years old.
Large photos on a 2-page spread show the following
Madison products: Wheatasoy, Kreme O’Soy (sliced bread),
Kreme O’Soy (canned soymilk), bottled soymilk, Yum,
Zoyburger, Soy Cheese, Kreme O’Soy Butter Muffins,
Stake-Lets, Not-Meat, Vigorost, and Zoy-Koff.
“Dr. Floyd Bralliar, Vice President of Madison College,
has for years conducted experiments with soybean varieties.
In this work he is closely associated with experts in the
United States Department of Agriculture. Dr. Bralliar
believes that Tennessee farmers can profitably devote more
acreage to the soybean. He holds that canneries will do well
to can more fresh soybeans...” Address: Research Director,
Tennessee State Planning Commission.
4124. Pincus, J.W. 1943. Russia needs soybean seed!
Soybean Digest. Oct. p. 7.
• Summary: “The soybean is not a new crop in Russia. It
has been grown extensively in the far eastern province near
the Pacific coast, north of the Amur River, and close to
Manchukuo. It was also grown in the northern Caucasus. The
Soviet government took a special interest in this crop and
tried to extend its growth in the northern Caucasus and in
some parts of the Ukraine. Several years ago they imported
new varieties such as Illini from the U.S., and several
varieties from Manchukuo. A number of experimental farms
devoted exclusively to variety testing, and other experiments
with soybeans have been established. In Moscow, there is the
Soybean Institute where extensive research on that particular
seed is carried on.
“During my trip to Russia a few years ago, I visited
one of these stations in the northern Caucasus and one near
Kharkhov in the Ukraine. There I witnessed one of the most
interesting and thorough experiments with soybeans that
has ever come to my attention. While in Moscow in 1931, I
was invited to a dinner given by the Soybean Institute. This
meal consisted exclusively from soup to nuts of soybeans.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1512
Milk, coffee, roast, cheese, and various desserts were made
from this seed. It is easy to see why the soybean has become
one of the most important seeds during the present period of
embattled Russia.
“Soybeans were included among the seeds requested
by Russian agricultural authorities. Particularly desirable
were early maturing seeds. However, the early frost in
Wisconsin, Minnesota, and North Dakota last fall prevented
the shipment of these seeds, despite the good intentions of
a number of growers. However, several carloads of early
maturing soybeans were purchased from Canada.
“In addition to these commercial seeds, Russian
agricultural authorities have appealed for new varieties of
soybeans for experimental planting. Among those that we
were able to send last year were Cayuga, furnished by the
Cornell Experiment Station. We have also obtained quite a
collection of new varieties through the courtesy of Dr. W.J.
Morse, of the U.S.D.A.
“Plea for Help: I am taking this opportunity to ask the
readers of The Soybean Digest and members of the American
Soybean Association to inform us what kinds and what
quantities they would be in a position to contribute after the
harvest in the fall of 1943. We would also appreciate their
letting us know approximately when these will he ready for
shipment. We shall then notify you in due time as to how
to pack, and where to ship. Russian War Relief will pay all
transportation expenses and furnish seamless bags, labels,
and tags. Labels and tags contain the name and address of the
contributor, the kind of seed contributed and its germination.
It is placed inside every bag of seed and the tag is attached to
the outside bag.
“When he contributes, every soybean grower can be sure
that he is doing his bit to help the Russian people in their
gallant fight. We feel sure that he will he glad to have an
opportunity to express his appreciation for the courage and
fortitude of our Russian allies.
“Address: Russian War Relief, Inc., 11 East 35111 SL,
New York, N.Y.”
4125. Thompson, W.H. 1943. Iowa co-op elevators take the
protein situation in hand. News for Farmer Cooperatives.
USDA Farm Credit Administration 10(7):15-16. Oct.
• Summary: Tells about 8 new soybean processing plants,
cooperatively owned and operated, in Iowa. “The new
co-op plants are located at Sheldon, Eagle Grove, Manly,
West Bend, Ralston, Hubbard, Dike, and Martelle. The first
3 will be operated by federations of from 25 to 30 local
cooperative elevators within a 20- to 30-mile radius. The
capital contribution of each local association is from $1,000
to $5,000; the first $1,000 for a share of common voting
stock and the balance represented by preferred stock. Each
federation has raised enough capital to more than finance its
facilities.”
A photo shows the processing plant of the Big 4

Cooperative Processing Association, Sheldon, Iowa; it
is now nearing completion. Address: Vice President and
Secretary, Omaha Bank for Cooperatives.
4126. Lehman, Samuel G. 1943. Occurrence of yeast spot on
soybean in North Carolina. Plant Disease Reporter (USDA)
27(22):602. Nov. 1.
• Summary: “While examining soybean pods in August,
September, and October of the present year (1943) a
considerable number of developing seeds were found
with [yellowish to brown] discolorations or greater or less
prominence.” Ascospores of a yeast-like fungus were found
by direct microscopic examination. “This yeast-like fungus
belongs to the genus Nematospora and probably is the
species Nematospora phaseoli, described by Wingard in
1922...” Address: Univ. of North Carolina.
4127. Odland, M.L.; Rahn, E.M.; Link, C.B. 1943. Snap
bean, edible soy bean and lima bean variety and strain
trials–1943. Pennsylvania Agricultural Experiment Station,
Journal Ser. Paper No. 1205. 6 p. Nov. 13.
• Summary: This is a paper consisting of three typed sheets,
printed on both sides and stapled together. Along with
authors and the paper title this is in the middle/center of the
first page:
“Authorized for Publication on November 13, 1943 as
Paper No. 1205 in the Journal Series of the Pennsylvania
Agricultural Experiment Station.”
At the bottom/center of the page is: “The Pennsylvania
State College School Of Agriculture and Experiment Station,
State College, Pa.” The pages are unnumbered.
Page 2: “Edible Soy Beans: A few strains and varieties
were planted on May 15 with a garden seed drill at the rate
of approximately six seeds per foot. Each strain or variety
was represented by single fifty foot rows two and a half
feet apart. The soil was fertile Hagerstown silty clay loam
previously fertilized with 4-16-4 broadcast at the rate of 300
lb. per acre.
“In the tables that follow, vigor of plants, quality of
green beans, and relative ease of shelling the green beans
are rated 1 to 5, one having the most vigor, being of the
best quality, and being relatively easy to shell. A rating of
5 would represent the opposite of these extremes. General
rating represents the author’s personal opinion of the strain
or variety. Most of the records were obtained when the crop
had reached the green edible stage.”
Page 5: A table, “Edible soybean variety and strain
trials–1943” gives the specific and general ratings described
above. The varieties Giant Green, Bansei, Hokkaido, Funk’s
Delicious, and Mendota were evaluated. Giant Green and
Hokkaido were given the highest ratings. Address: State
College, Pennsylvania.
4128. USDA (magazine). 1943. Soybean bureaucrat: W.J.
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Morse. Nov. 13. p. 3.
• Summary: Gives a brief history of Morse’s work with
soybeans for the USDA. “The name of William J. Morse
is destined to be linked permanently with one of the most
amazing food plants introduced into the United States, the
soybean.
“’We are ignoring one of the very best food plants in the
world,’ he has been saying over and over again, in person
and in print, for nearly 30 years, it being a trait of good
bureaucrats to ‘prove all things; hold fast to that which is
good.’ It required World War II to vindicate Bill’s judgment,
but we are now witnessing a rapid acceptance here of the
soybean as a first-class human food.”
“Morse came to the Department directly after getting a
B.S. degree from Cornell [Univ., Ithaca, New York] in 1907.
Ever since, he has been connected with what is now the
BPISAE Division of Forage Crops and Diseases. He soon
became enthusiastic over the possibilities of the soybean.
“For more than 30 years he was been testing varieties.
He made an extended trip to the Orient to bring back sorts
that appeared likely to prove of value to this country. As
a result, he has become the outstanding national authority
on the soybean. Particular credit is due him for bringing
about its use as a human food in the United States, and for
providing the varieties of soybeans needed industrially.
“Morse’s reputation in this field, coupled with his known
ability to cooperate effectively with fellow workers, led to
his supervision over the research activities conducted on
soybean improvement and production at the U.S. Regional
Soybean Laboratory, Urbana, Illinois. This national
recognition came as no surprise to his fellow workers, who
have long appreciated his outstanding qualities as a man, as
well as his ability as a research worker.”
A photo shows William Morse standing in front of a
many floor-to-ceiling shelves filled with soy products (for
details see 1936 photo).
This digital photo was sent to Soyfoods Center by Joyce
Garrison (William Morse’s granddaughter) of West Hartford,
Connecticut (July 2004).

4129. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1943. Edible soybean
producers and distributors*. No. 101. Nov. 15. 3 p. Not for
publication.
• Summary: Varieties: Aoda (5 producers and distributors).
Bansei (19). Easycook (8). Emperor (2). Etum (4). Funk
Delicious (3). Giant Green (4). Higan (1). Hokkaido (10).
Imperial (1). Jogun (5). Kanro (1). Kanum (1). Rokusun (4).
Sac (1). Sonsei [sic, Sousei] (4). Toku (1). Willomi (1).
Growers include:
Associated Seed Growers, Inc., 301 Kentucky Ave.,
Indianapolis, Indiana or New Haven, Connecticut (handles
Bansei {wholesale only}, Emperor, Giant Green, Jogun,
Toku, and Willomi).
Charles Siner, Route 2, Terre Haute, Indiana.
Charles V. Holderman, 458 N. Hartmen St., Napanee,
Indiana.
Charlton-Davis Co., Inc., Norfolk, Virginia.
Corneli Seed Co., 101 Chouteau Ave., St. Louis,
Missouri.
Donald Walker, c/o Ralston Purina Co., Circleville,
Ohio.
E.F. Johnson, 1151 Claytonia Terrace, Richmond
Heights, Missouri.
Farmer Seed & Nursery Co., Faribault, Minnesota.
Fred H. Scholl, Memphis, Indiana.
George A. Mitchell, Vineland, New Jersey.
G.G. McIlroy, Irwin, Ohio (wholesale only).
Holmes Seed Co., 224 Cleveland Ave., Canton, Ohio.
International Nutrition Laboratory, Mt. Vernon, Ohio.
J.B. Lucas, Franklin, Kentucky.
Lee Chambers, Route 1, Kokomo, Indiana.
Muntz-McLaughlin Co., Holgate, Indiana.
O.M. Scott & Sons, Marysville, Ohio.
Ray Monier, Carrollton, Missouri.
Rufus Gillett, Mazomanie, Wisconsin.
Russell-Heckle Seed Co., 16 S. Trout Street, Memphis,
Tennessee.
Strayer Seed Farms, Hudson, Iowa.
The Marsh Foundation, Van Wert, Ohio.
T.W. Wood and Sons, Richmond, Virginia.
W. Atlee Burpee Co., Clinton, Iowa.
Footnote: *”This partial list is furnished for your
convenience, with no discrimination intended and no
guarantee of seed quality, varietal purity, or any other factors
involved in the purchase or distribution of seed implied.
Additions to this list will be welcomed.”
4130. Berry, E.P.; Carrick, C.W.; Roberts, Roy E.; Hauge,
S.M. 1943. A deficiency of available choline in soybean oil
and soybean oil meal [prevents normal growth and can cause
perosis in chicks]. Poultry Science 22(6):442-45. Nov. [10
ref]
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• Summary: A choline supplement is necessary for
normal growth. Address: Depts. of Poultry Husbandry and
Agricultural Chemistry, Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana.
4131. Carl, Flora L.; Jopling, Letha K. 1943. Soybeans in
family meals. Missouri Agricultural Extension Service,
Extension Circular No. 500. Nov. 12 p.
• Summary: Describes different ways of using soybeans in
family meals, and recipes for each way. For example: Edible
varieties of soybeans. Green shelled soybeans: cooking, 4
recipes, canning. Mature dry soybeans: cooking, recipes...
Soybean flour: recipes. Using soybean flour without wheat
flour: recipes. Soybean grits and flakes as meat extenders
(also called “soya grits”): recipes.
“Under wartime conditions many homemakers are using
soybeans and soybean products to add variety to family
meals and to increase the nutritive value of vegetable dishes,
soups, cereals and baked foods. Soybeans, soybean flour
and soya grits are now available in many grocery stores. The
words “soybean” and “soya” are used by millers and grocers
interchangeably and refer to the same product.
“Soybeans resemble meat to a greater degree than do
other vegetables because they are rich in protein and fat and
low in starch. Although soybeans cannot replace meat, milk
or eggs in the diet, they may well be used to help out when
these foods are limited.
“The protein of soybeans is of high quality and is more
like the protein found in milk, eggs and meat than is the
protein from other plants.
“Soybeans are rich also in vitamins and minerals. They
are especially rich in vitamin B, or thiamin and in Vitamin G
or riboflavin. They are a good source of phosphorus, calcium
and iron. These vitamins and minerals are needed by our
bodies to maintain health and to make effective use of the
foods we eat.
“Soybeans have a mild, sweet flavor, and the texture of
the cooked dried soybean is firmer than that of the familiar
beans and peas. They may be used green, dried, as flour, grits
or flakes. Because of their economy and high food value,
soybeans offer many possibilities in planning palatable meals
that will meet daily food requirements. Grown in field or
garden, they resist the dry weather of late summer and are
therefore dependable for fall use.”
“Green shelled soybeans: The soybeans are ready to use
as soon as pods are plump and the seeds are nearly full size.
They remain usable as green soybeans until the pods show
signs of beginning to ripen and just before the seeds begin to
shrink. The pods turn from yellow to brown at this stage. The
best stage for eating seems to be when the pods are a yellowgreen.
“Since all beans on one vine are ready for table use at
the same time, the plants may be pulled up or cut off and
carried to a more convenient place and the pods removed

by hand. Picking the pods in the garden leaves the vines to
be plowed under. Hulling is made easier by steaming or by
pouring boiling water over the soybeans and boiling the pods
for 3 to 5 minutes. Hull by breaking the pod crosswise and
squeezing out the beans.
“Cooking.–The shelled beans may be cooked by
steaming or by simmering in salted water. The time of
cooking depends upon the variety. Some cook as easily as
green peas, others take about as long as green lima beans.
Properly cooked green soybeans have a clear green color, a
firm texture and a pleasant nutty flavor. They need only salt
and a little melted butter or crisply fried bacon for seasoning.
They may be used in any of the ways green peas or lima
beans are used.”
Photos show: (1) “Mature stems of vegetable soybeans.”
Address: Columbia, Missouri.
4132. Filinger, G.A.; Mackintosh, D.L. 1943. Preserving
foods in frozen food lockers. Kansas Agricultural
Experiment Station, Circular No. 217. 38 p. Nov. See p. 14.
Circular 209 revised.
• Summary: “The use of frozen food lockers by farm and
townspeople for storing foods for their own use has increased
rapidly in Kansas during the last few years.” The Bansei
variety of “edible soybeans” was adapted to preservation by
freezing. “Edible soybeans are harvested when the seeds are
in the green stage and handled like lima beans.” Address:
Depts. of Horticulture and Animal Husbandry, Manhattan,
Kansas.
4133. Franks, Gaston. 1943. They grow soybeans in
Oklahoma. Soybean Digest. Nov. p. 7.
• Summary: “More and more farmers are planting soybeans
in Oklahoma. This crop has been grown in the eastern onehalf of the state for 15 to 20 years [i.e. since 1923 to 1928]
but not many farmers became interested in its usefulness and
possibilities until the last three or four years.
“There are two types of soybeans grown in Oklahoma,
namely forage and oil. Perhaps more farmers in the past
have grown the forage beans for pasture and hay. Very few
farmers gave much thought to oil beans for commercial
market. During the last three years, however, the acreage of
oil beans has increased tremendously as well as that of the
forage bean. The trend is for more soybeans during 1944
and 1945. The shortage of protein feeds, need for oil and
the market have been responsible for this shift in cropping
practices. Farmers of eastern and northeastern Oklahoma
have found that they can utilize soybean roughages for
livestock if the grain yield is low.
“Several years ago, 1927 to 1930, a very extensive
soybean program was advocated in northeastern Oklahoma.
This program was largely responsible for the forage soybean
acreage in our state. Most of the varieties recommended
were forage varieties and of course were low in oil content.
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But between 1930 and 1940 farmers seemingly became
discouraged with soybeans. The oil bearing varieties were
coming to the front and our farmers who were growing the
forage varieties of course could not sell their beans for oil.
Through the results of the Experiment Station and County
demonstrations new oil varieties were introduced. Now
practically all beans produced in the soybean section of
Oklahoma are oil varieties.
“There are several reasons why soybeans have not
been grown more extensively in Oklahoma. Farmers as a
rule look upon soybeans as another cowpea crop and they
think it should grow on ordinary upland prairie soil. The old
saying goes, ‘Land which will not sprout blackeyed peas is
worn out.’ Of course average land which will grow excellent
cowpeas will not produce soybeans in Oklahoma. In the
past soybeans have been planted on soils too low in fertility
for best yields and high oil content. For this reason the state
average yield is around 7 to 8 bushels per acre. This average
could be pushed up to 12 or 15 bushels per acre if the beans
were planted on good corn land soils. Often the soybean
territory of Oklahoma is subjected to summer droughts. The
result is shriveled, low oil content beans. This factor could be
partially eliminated, however, if the beans were planted on
the better soil types.
“Varieties also have held down the average acre yields.
The old varieties often used for forage and oil are not our
best grain varieties. During the last few years new varieties
and hybrids are being introduced. which will help to not only
increase the oil content but the average acre yield. Last year
the Oklahoma Experiment Station conducted several variety
and strain tests with the county agents and found some of the
newly introduced varieties and hybrids produced as much as
25 to 30 bushels per acre. Some of the leading varieties for
the state are Arksoy, Macoupin, Ogden, Hongkong and AK.
Several new hybrids are excellent but seed is not available
for farmers.
“This year the state of Oklahoma participated in the
U.S.D.A. regional soybean breeding and testing program.
Several uniform nurseries were planted in the northeastern
part of the state to determine what maturity class of beans
should be planted. At the present time it is questionable if
Oklahoma farmers should plant medium early or medium
late beans. These uniform nurseries not only will answer
these questions but will help to find out the best varieties in
each class. The oil percentage also will be given an important
place in the improvement program.
“Farmer Questions: One of the important questions
farmers in Oklahoma are asking at the present time is, ‘Will
soybeans be in demand after the war is over?’ Of course they
are wondering if the supply will be adequately taken care
of from the Orient and the larger-producing corn belt states.
Also they are interested in knowing if soybeans will compete
with corn as a feed and cash crop. It is fairly definite that at
the present time when protein feeds are so badly needed with

the present price of soybeans the farmer can more than equal
the corn crop if the same attention is given to soybeans as is
given to corn.
“It is common knowledge that Oklahoma soybeans
in the past have been lower in oil content than beans from
the states farther north. This has been largely due to the
fact that Oklahoma farmers have been growing the forage
type of beans rather than oil beans. Chemical analysis of
several hundred samples of oil beans at the Oklahoma
Experiment Station show that soybeans grown in regions
of low average rainfall are low in oil and as the beans are
moved into regions of higher rainfall the oil content goes up
proportionately. The oil content of the best varieties last year
averaged around 20 percent to 22 percent.
“If oil mills and markets are close and the price justifies
planting the crop–that is, if they can make more from beans
than from corn–Oklahoma farmers in northeastern Oklahoma
will grow four or five times more beans than they are now
growing.”
A photo shows: “A soybean demonstration at the
Oklahoma A.&M. College test plots in Ottawa County. Left
to right: Lonnie Rose, Armin Groeneman, Claude Farley,
Walter Freese, Prof. Hi Staten, Paul Henson, A.G. Anderson,
Glen Thomas, Wesley Chaffin, J.W. Burnett, A.H. Freese,
W.J. Martin, Melvin Jones, and the author, Gaston Franks.”
Address: County Agent, Miami, Oklahoma.
4134. Morse, W.J.; Stuart, W.M., Jr. 1943. Vegetable
varieties of soybeans. Washington, DC: Div. of Forage Crops
and Diseases, Bureau of Plant Industry, USDA. 6 p. Nov. [12
ref]
• Summary: Contents: Introduction. Nutritive value of the
soybean. Classification of varieties as to use and maturity
(very early is 100 days or less; very late is 161 days or
more. The two types by use are “green vegetable” and “dry
edible”). Soil and climatic adaptations. Preparation of the
seedbed. Fertilizers and lime. Inoculation. Time of seeding.
Method, rate, and depth of seeding. Cultivation. Harvesting
and shelling green vegetable beans. Harvesting and threshing
mature beans. Utilization: Shelled green soybeans, mature
soybeans. Enemies of soybeans. Seed supplies of vegetable
varieties. Publications.
“About 10 years ago agricultural explorers in the Orient
collected more than 100 varieties of soybeans that were
used solely as green vegetable or dry edible beans. The term
‘vegetable varieties’ has been applied to such edible types
to distinguish them from varieties grown for other purposes.
These varieties, differing in size, shape, and color of seed
and ranging in maturity from 85 to 165 days, have been
under test for the past 8 or 9 years at various experiment
stations throughout the United States and its insular
possessions.
“In extensive tests of the cooking quality and
composition of the green and dry soy beans made by the
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Federal Bureau of Home Economics and by the Departments
of Home Economics of various agricultural colleges and
experiment stations, the vegetable varieties have proved
to be much superior to the field varieties in flavor, texture,
and ease of cooking. Some varieties have also been judged
superior for the manufacture of bean milk, flour, and other
food products.”
“Classification of varieties as to use and maturity.”
“The recommended uses and classification as to the length
of growing season of the following vegetable varieties are
based on observations made at Arlington Farm: [Arlington,
Virginia]: A table shows:
Very early (100 days or less): Green vegetable: Agate,
Giant Green, Hidatsa, Sac, Sioux. Dry edible: Giant Green,
Sac.
Early (101-110 days): Green vegetable: Bansei, Chusei,
Etum, Goku, Kanro, Kanum, Waseda. Dry edible: Bansei,
Chusei, Etum, Goku, Kanro, Kanum, Waseda.
Medium Early (111-120 days): Green vegetable:
Emperor, Fuji, Hakote, Hiro, Hokkaido, Jogun, Kura, Osaya,
Sato, Shiro, Sousei, Suru, Tastee, Toku, Willomi, Wolverine.
Dry edible: Emperor, Fuji, Hokkaido, Jogun, Osaya, Sousei,
Suru, Toku, Willomi, Wolverine.
Medium (121-130 days): Green vegetable: Funk
Delicious, Hahto, Illington, Imperial. Dry edible: Funk
Delicious, Illington, Imperial.
Medium late (131-140 days): Green vegetable: Aoda,
Chame, Higan, Rokusun. Dry edible: Easycook, Higan,
Rokusun.
Late (141 to 160 days): Green vegetable: Edsoy, Green
and Black, Jackson, Jefferson, Nanda. Dry edible: Edsoy,
Jefferson, Nanda.
Very late (161 days or more): Green vegetable:
Cherokee, Seminole. Dry edible: Seminole.
“In general, the method of planting vegetable soybeans
is practically the same as that of field varieties except that
they are always planted in rows far enough apart to permit
cultivation. Three feet has been found a satisfactory distance
between rows, although the very early varieties may be
planted in 2-foot rows.”
Note: To see refinement in Morse’s thinking, compare
this with a similar article written about two years earlier:
Morse, W.J. 1941. “Shanghaied... a super food.” Soybean
Digest. July. p. 4-5, 10. Address: 1. Senior Agronomist; 2.
Asst. Agronomist. Both: Div. of Forage Crops and Diseases,
USDA, Washington, DC.
4135. Norman, A.G. 1943. The nitrogen nutrition of
soybeans: I. Effect of inoculation and nitrogen fertilizer on
the yield and composition of beans on Marshal silt loam. Soil
Science Society of America Proceedings 8:226-28. [4 ref]
• Summary: Norman demonstrated that non-nodulated
soybeans supplied with adequate fertilizer nitrogen produced
yields as large as those produced by nodulated but non

fertilized beans.
“Containing papers presented at the meeting held
in Cincinnati, Ohio, November 10-12, 1943.” Address:
Research Prof. of Soils, Iowa Agric. Exp. Station, Ames,
Iowa.
4136. Soybean Digest. 1943. “Norelac” is new USDA Lab
product. Nov. p. 12.
• Summary: The name of this new film-forming
thermoplastic resin is derived from NOrthern REgional
research laboratory LACquer. It has properties which make
it valuable for containers for food products, chemicals,
precision machine parts, and heat-sealed moisture-proof
packages. It can be made from any vegetable oil that is rich
in linoleic acid. “Tests indicate that this product may be used
for laminating and moisture-proofing cellophane, aluminum
and lead foil, glassine, and kraft and sulfite papers. It has
excellent adhesion to most surfaces and good resistance to
water, alkali, acid, vegetable oils, and some organic solvents.
It is promising as a substitute for shellac.” Note: The term
“dimer acid” is not mentioned.
4137. Soybean Digest. 1943. Expand processing output: New
mills going up. Nov. p. 13.
• Summary: Priorities which will increase national soybean
processing capacity by between 18 and 20 million bushels
have been approved by War Production Board, William
McArthur, director of the grain division of Commodity
Credit Corporation. “Priorities are for 33 plants, both new,
and for expansion in existing facilities. These include 18
plants in Iowa, 5 in Illinois, 2 in Indiana and Kansas, and
1 each in New York, Kentucky, South Dakota, Minnesota,
Ohio and Nebraska.
“General Mills, Inc., has exercised its option to purchase
properties of the American Crystal Sugar Co., Belmond,
Iowa, to be converted into a soybean processing plant...
Operation of the new plant will to be under the direction
of Whitney Eastman, recently appointed president of the
vegetable and protein division of General Mills.
“Muscatine Processing Corporation, Muscatine, Iowa,
plans to go into operation with its three-expeller plant
December 1. Estimated production will be about 75 tons per
day. S.G. Stein is president and treasurer of the company,
G.A. Kent vice president and secretary.
“The first South Dakota soybean mill is being
established in Sioux Falls by the Sioux Falls Rendering
Company” It will begin operation in early 1944 under the
name Western Soybean Mills–according to E.A. Woodward,
manager. Capacity will be about 2,200 bushels/day, with
storage capacity of 75,000 bushels. Equipment will include
two Anderson duo high speed expellers, one low speed
expeller and one Anderson drier. The mill will also be
equipped for handling flaxseed.
“Joseph Sinaiko, well known soybean processor
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of the Middle West, has purchased the plant of MidContinent Vegetable Oil Co., Galesburg, Missouri. The
plant, previously owned by a firm in Kansas City, is in
an interior town without railroad facilities, but it is near
Carthage, Missouri, in the center of a rich feeding belt.
Joe is also installing equipment for a soybean processing
plant at Fairfield, Iowa. He was a pioneer in Iowa soybean
processing, having begun at Cedar Rapids in 1929.
“Standard Soybean Mills at Centerville, Iowa, has been
purchased by Pillsbury Feed Mills of Clinton, a division of
Pillsbury Flour Mills Company... Cargill, Inc., Minneapolis,
has purchased the soybean plant of the Illinois Soy Products
Co., at Springfield, Illinois, formerly owned by the Sinaiko
interests. The plant... has a capacity of about 100 tons of
meal daily.
“Cargill has also bought the soybean plant, feed mill and
grain elevator of the Plymouth Processing Company at Fort
Dodge, Iowa... With the Cedar Rapids plant, Cargill now has
a soybean meal capacity of about 280 tons daily.”
“Williams Milling Co., Sac City, Iowa, has priorities on
two Anderson expellers and plans to begin operations this
winter in a cement block building adjoining the company’s
elevator and formerly used by a power company. The
company has grain storage capacity of 105,000 bushels. Leo
W. Williams will continue as general manager.
“Lord Grain Co. has taken possession of the Nikles
Soybean Mills, Inc., at Kansas City.”
Note 1. This is the earliest document seen (Dec. 2010)
that mentions General Mills in connection with soybeans.
The company soon opened a soybean crushing plant in
Belmond, Iowa.
Note 2. This is the earliest document seen (June 2001)
that mentions Pillsbury in connection with soybeans.
4138. USDA Northern Regional Research Laboratory. 1943.
Soybean processing mills in the United States. USDA Bureau
of Agricultural and Industrial Chemistry. AIC-26. 10 p. Nov.
Revised edition, 1948. CA-5, 14 p.
• Summary: “The following list of soybean processing
mills is divided into three parts: (1) mills in which soybeans
regularly constitute the bulk of the throughput, (2) mills
which are currently under construction or whose construction
is being seriously considered, and (3) mills which are
engaged in soybean processing temporarily or part time, or
which have otherwise participated in the soybean program
by signing a soybean processor contract. It must be realized
that changes are occurring very rapidly at the present time,
throughout the entire soybean processing industry.
“Solvent extraction plants in group No. 1 are designated
with an asterisk (*). Many of the solvent type mills also
contain expellers and screw presses. After the name of each
mill in group No. 1, the letter S, M, or L is used to designate
whether it is a small, medium, or large installation. These
ratings are only approximate and divide mills into three

capacity groups: S (small), capacities less than 50 tons of
soybeans per day; M (medium), capacities between 50 and
200 tons per day; and L (large), capacities over 200 tons per
day.”
(1) Mills specializing in soybeans:
Arkansas: West Memphis–Arkansas Mills, Inc. (S).
Wilson–Wilson Seed and Feed Company (S).
California: Oakland–Albers Brothers Milling Company
(S).
Illinois: Bloomington–Funk Brothers Seed Company
(M). Cairo–Swift and Company (M). Champaign–Swift and
Company (L). Chicago–Archer-Daniels-Midland Company
(M)*; The Glidden Company (L)*; Norris Grain Company
(S); Spencer Kellogg and Sons (L). Decatur–ArcherDaniels-Midland Company (L)*; Decatur Soy Products
Company (M); Spencer Kellogg and Sons (L)*; A.E.
Staley Manufacturing Company (L). Galesburg–Galesburg
Soya Products Company (M). Gibson City–Central Soya
Company, Inc. (L). Monmouth–Ralph Wells and Company
(S). Peoria–Allied Mills, Inc. (L). Quincy–Quincy Soybean
Products Company (M). Springfield–Illinois Soy Products
Company (M). Taylorville–Allied Mills, Inc. (M).
Indiana: Decatur–Central Soya Company, Inc. (L)*.
Indianapolis–Evans Milling Company (M). Lafayette–
Ralston Purina Company (M). Marion–Hoosier Soybean
Mills, Inc. (M). Windfall–Elevators and Mills, Inc. (S).
Iowa: Cedar Rapids–Honeymead Products Company
(M)*; Iowa Milling Company (M). Centerville–Standard
Soybean Mills (M). Clinton–Clinton Company (M)*. Des
Moines–Spencer Kellogg and Sons (M); Swift and Company
(M). Fayette–Wilbur Bell, Inc. (S). Fort Dodge–Plymouth
Processing Mills (M [co-op]). Gladbrook–Central Iowa
Soybean Mill (S). Iowa Falls–Ralston Purina Company
(M). Quimby–Simonsen Soybean Mill (M). Sioux City–
Sioux Soya Company (S). Waterloo–Soy Bean Processing
Company (M)
Kansas: Emporia–Kansas Soy Bean Mills, Inc. (M).
Kentucky: Henderson–Ohio Valley Soy Bean
Cooperative Association (M). Louisville–Buckeye Cotton
Oil Company (L)*. Owensboro–Owensboro Grain Company
(S).
Michigan: Dearborn–Ford Motor Company (M)*.
Milan–Ford Motor Company (S)*. Saline–Ford Motor
Company (S)*.
Minnesota: Mankato–Mankato Soya Products Company
(S). Minneapolis–Archer-Daniels-Midland Company (S).
Missouri: Galesburg–Spring River Mill (S). St. Joseph–
Dannen Mills (M). St. Louis–Ralston Purina Company (M).
Nebraska: Fremont–Pete Marr Soybean Processing
Company (S). Omaha–Allied Mills, Inc. (M).
New York: Buffalo–Spencer Kellogg and Sons (M).
Oswego–Oswego Soybean Products Corporation (M).
Ohio: Berea–Berea Milling Company (M). Cincinnati–
Drackett Company (M)*. Circleville–John W. Eshelman and
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Sons (M); Ralston Purina Company (M). Fostoria–Swift
and Company (M). Marion–Old Fort Mills, Inc. (M). New
Washington–Ohio Soya Company (S). Painesville–A.E.
Staley Manufacturing Company (L). Toledo–Archer-DanielsMidland Company (L); Toledo Soybean Products Company
(M). Wooster: Soya Processing Company (M).
Pennsylvania: Jersey Shore–Pennsylvania Soy Bean
Cooperative Association (S).
Tennessee: Memphis–Buckeye Cotton Oil Company
(M).
Virginia: Norfolk–Davis Milling Company (S).
Portsmouth–Allied Mills, Inc. (M); I.F. Laucks, Inc. (S).
Wisconsin: Milwaukee–Archer-Daniels-Midland
Company (M).
Note 1. This is the earliest document seen (Dec. 2005)
that mentions Dannen Mills (St. Joseph, Missouri) in
connection with soybeans.
Note 2. This is the earliest English-language document
seen (Sept. 2003) that contains the term “screw presses” (or
“screw press”) in connection with mechanical pressing of
soybeans to give oil and meal (one of two documents).
4139. Gold, Norman Leon. 1943. Availability of soybeans
and soya products for civilians. In: U.S. Food Distribution
Administration, War Food Administration, ed. 1943.
Soybeans and Soya Products. Program for Meeting of
Interdepartmental Nutrition Coordinating Committee. 25 p.
See p. 5-6. Dec. 7.
• Summary: “From the standpoint of the quantity of human
food produced per unit of land and labor the soybean ranks
at or near the top of the list of agricultural products. It is
therefore an especially important crop in wartime. In 1944
United States civilians will have available more soybeans
and soya products than ever before. That this legume is a
very valuable food in terms of quality of nutrient content is
fortunate for us.”
“More than 90% of the soybeans harvested in the U.S.
are processed into oil and soybean oil meal.
“For food other than oil, soybeans are used as green
shelled beans, dry beans, or as soya products,–principally
soya flour, flakes, and grits. Civilian consumption of the
latter has increased from 35 million pounds in 1941 to an
estimated 100 million pounds in 1943. These products have a
wide range of possible uses in such foods as sausage, bread,
prepared baking mixes, doughnuts, macaroni and other
paste goods, cereals, soups and crackers, but there has been
reluctance on the part of some food processors to incorporate
soya in their products. Part of this hesitation results from the
manner in which the product must be labeled if it contains
soya, and partly to uncertainty about consumer reaction. The
factor limiting the use of soya products for human food is
consumer demand,–not limited supply.
“Although the present rate of milling capacity for soya
flour and grits is now about 1,400 million pounds per year,

actual production is less than one-third that rate, or about 400
million pounds. Of this amount it is planned that about 38
percent will be for domestic use and 62 percent for export.
As much as one billion pounds can quite easily be produced
in 1944. About 300 million pounds of this total could be
offered to United States civilians. With large supplies of
soybeans and with unused milling capacity for flour and
grits, housewives and industrial users in the United States are
assured of all the high grade soya products they may desire
to consume in 1944.
“Soybeans used as green shell beans, dry beans, and
bean sprouts usually are of the so-called vegetable type
of which there are about 18 varieties grown in the United
States. The most commonly grown are the Hahto, Easycook,
Kanro, and Hokkaido. These varieties have been developed
to have a better flavor and to be more easily and quickly
cooked than the field type bean used for oil, soybean oil
meal, and soya flour and grits.
“Data on production of the vegetable type of soybeans
are meager, because production is small, scattered; and
largely confined to gardens and small fields. One grower,
reputedly the largest in the country, produced 300 acres this
year, and it is estimated that total commercial production
did not exceed 12,000 acres of vegetable type beans in 1943
compared with 11,480,000 acres of the field type harvested
for beans.
“The shelled green beans are used as a vegetable in
growers’ homes and some are canned commercially. It is
estimated that production of canned soybeans was 30,000
cases in 1941, 100,000 cases in 1942, and 500,000 cases in
1943. A War Production Board conservation order restricts
the canning of dry soybeans packed in glass containers to
50 percent of the closures used in the 1941 pack; and in tin
containers to 35 percent of the weight of the product packed
in 1941. The order, however, permits unlimited packing
of shelled green soybeans in either glass or tin containers.
Consequently it is estimated that about 80 percent of the
1943 pack is shelled green beans.
“The present status of civilian demand is illustrated
by reports from the Office of Price Administration that
in Oklahoma and Arkansas, where production reputedly
was quite heavy this year, sales of beans have not been
adequate to move supplies on retailers’ shelves. This may
be owing to poor quality of some beans or possibly to the
labeling. Some shelled green soybeans are labeled ‘Immature
Green Soybeans’ and some people are prejudiced against
consuming an ‘immature’ food, Present ration point values
favor these beans, but nevertheless they have not moved in
keeping with available supplies. An educational program
in these two States should help to increase consumption.”
Address: Chief, Civilian Food Requirements Branch, Food
Distribution Administration, War Food Administration.
4140. Hochbaum, H.W. 1943. Shall we plant soybeans in the
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Victory Garden? In: U.S. Food Distribution Administration,
War Food Administration, ed. 1943. Soybeans and Soya
Products. Program for Meeting of Interdepartmental
Nutrition Coordinating Committee. 25 p. See p. 7-8. Dec. 7.
• Summary: “One of our aims in the Victory Garden
Program is to encourage more people to plant the kinds of
vegetables that are of greatest value in protecting health,
and which at the same time are fairly easy to grow. Now
some of the vegetable varieties of soybeans fill this need
admirably, and everything should be done to encourage
greater plantings by home gardeners. Soybeans are easily
grown, they yield well, and they are rich in food value. The
fresh green soybeans are very rich in vitamin A, especially
the varieties that are deepest green in color. They are also
a very good source of thiamine (vitamin B-1), and a good
source of riboflavin (vitamin G) The fresh green soybeans
are very rich in vitamin A” and thiamin, and are a good
source of riboflavin (vitamin G [sic, vitamin B-2]) we are
told in Leaflet 166 of the U.S. Department of Agriculture,
entitled ‘Soybeans for the Table.’ Moreover people learn to
like soybeans as a fresh vegetable.
“Some varieties come to bearing in mid-August, and
other later, so that by a selection of proper varieties, we
can have them in bearing here until November. Especially
valuable they are in areas where the gardens so often dry
out in summer, for soybeans stand dry soil pretty well and
yield something green when some of the garden is on strike.
Therefore, soybeans deserve every consideration, for one of
the problems of the Victory gardener is to plan and cultivate
the garden so that it produces to the fullest in late summer.
“Mr. Werner Meyer on the Federal staff of the Extension
Service had a fine Victory garden in Bethesda, Maryland this
year, and said his garden was the finer and more enjoyable
because of the excellent yield he obtained from green soya.
His family enjoyed them fresh from the garden, and through
the winter they will enjoy the canned soybeans put up during
the summer.
“The Extension Service of the University of Tennessee
found that three kinds of soybeans averaged 1 1/3 cups of
shelled beans to three feet of row. The yield, however, has
been exceeded by some gardeners who have good soil and
favorable growing conditions. In fact, Mr. William J. Morse
(who spoke to us earlier and whose name will be linked
permanently with soybeans not only in the Department of
Agriculture but throughout the United States) has told me
that some of the vegetable varieties of soybeans yield from
two to two and one-half times as much as our common lima
beans.
“Mr. Morse recommends the following varieties for
the Eastern and Central States: Hokkaido, Jogun, Imperial,
and Kanro. Giant Green and Tastee are two early varieties
recommended to enable enthusiasts to lengthen the season
of production. For the Southern States, Seminole, Edsoy
[Delsoy], Nanda and Rokusun are recommended. For those

who have room and want to grow small dry beans for
sprouts, the well known Bansai is suggested.
“Soybeans should be grown in rows 24-30 inches apart.
Therefore, it may not be practical to grow them in the small
Victory gardens, say gardens less than 30 x 50 feet. Too
many Victory gardeners planted corn, potatoes, cucumbers,
and other space-taking crops in 1943. Such crops do not
yield enough in small gardens, and in planting them the
Victory gardener sacrifices space that might be given to other
vegetables that yield more commensurately.
“Soybeans should be planted at corn planting time when
the ground is warm and all danger from late frost is past.
The seeds should be planted about one inch deep and three
inches apart in the row. At this rate, one pound of seed will
plant about 400 feet of row. The seeds preferably should be
inoculated with a soybean culture before planting.
“The crop is cultivated like corn or any other garden
vegetables. The beans are ready for use when the pods turn
yellow green. This is from 100 to 130 days after planting.
“So far as pests go, soybeans have one advantage and
one disadvantage The Mexican bean beetle which is such a
pest on our common snap beans does not bother soybeans if
other beans are nearby. But oh! how the rabbits love them.
Some Eastern Victory Gardeners plant soybeans to lure the
rabbits away from the snap beans.
“Shall we plant soybeans in the Victory garden? Well,
if we want a delightful fresh green vegetable in late summer
and fall, one that is easily grown and yields well, we will by
all means plant soybeans–that is, provided we have enough
space and a fairly long growing season. And on farms and in
the larger Victory gardens in town and suburbs, we should
also increase our plantings to have soys to can, to dry,
and for sprouts.” Address: Extension Service, WFA (War
Food Administration), and Chairman of Victory Garden
Committee.
4141. Morse, W.J. 1943. Introducing the soybean. In: U.S.
Food Distribution Administration, War Food Administration,
ed. 1943. Soybeans and Soya Products. Program for Meeting
of Interdepartmental Nutrition Coordinating Committee. 25
p. See p. 1-2. Dec. 7. [1 ref]
• Summary: “The people of oriental countries, especially
China, have much to teach the rest of the world in the matter
of economy in the use of food products. For thousands of
years the protein part of the diet of hundreds of millions of
Chinese has been supplied or supplemented largely from
soybean products. Fermented, the soybean yields all of
their different sauces, which furnish the basic flavoring
of their foods; pressed, it gives oil for cooking; sprouted,
it gives a fresh vegetable rich in vitamins; picked when
green, it makes an excellent green vegetable; ground dry,
it makes flour; soaked, ground, and with water added, it
provides milk; and the curdled milk furnishes the famous
bean curd–the boneless meat of the Orient–used in the form
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of various cheeses and as a meat substitute. It has meant
bread, meat, milk, cheese, and vegetables to these people,
and has furnished what appears to be a well balanced diet at
a relatively low cost. It is rapidly becoming one of the most
valuable, if not the most valuable, of China’s gifts to the
people of the Western World.”
Note. This is the earliest English-language document
seen (Dec. 2016) that uses the term “boneless meat of the
Orient” refer to tofu.
“Although the many and peculiar uses of the soybean
have long been appreciated by the Chinese, it is only within
comparatively recent years that the soybean has received
much attention as a human food in either Europe or America.
Strange to say, the first published use of the soybean in
the United States, other than for forage purposes, was as a
coffee substitute by the Indiana Experiment Station in 1892
[sic, 1894]. It was revealed that an Indiana farmer and his
neighbors had been using the roasted beans for coffee for
about 8 years. During the past two years, as many of you
know, the soybean has been sold as ‘Coffee Berry”, and
‘Coffee Plant’, and used extensively to blend with coffee.”
“The soybean was first used for food in America,
beginning about 1910, as a flour prepared chiefly for
infant foods and for persons requiring a food of low starch
content” [diabetics]. At various times the soybean has
attracted attention as an article of food, but it was not until
World War I, when a cheap, and easily obtainable source of
protein being sought, that the soybean was really considered
seriously as an American food and the name soybean became
fairly familiar. At that time the dry beans were prepared in
many ways but owing to the time required for cooking, the
peculiar taste, and improper methods of processing, soybean
products in general received a poor reception. In most of
the oriental foods made from the soybeans, the disagreeable
flavor is avoided by the use of special edible varieties and
also because of the nature of the products, the preparation of
which, for the most part, involves some sort of fermentation,
thus changing the flavor entirely. During that period cooking
tests were conducted with all the varieties and introductions
then available, in an attempt to find varieties lacking the
unpleasant beany taste and which would cook quickly. Only
two edible types–the Hahto and Easycook–were found in our
500 varieties and these had rather limited soil and climatic
adaptations. For a brief period these varieties became popular
in the green and dry stages but food habits are difficult to
change, as is revealed in the history of the introduction of
the potato, tomato and other foods now generally used. Most
people have thought of the soybean primarily as a stock feed,
a crop, to turn under for enriching the soil, or processing for
oil and oil meal. Prejudice, custom, and ignorance of foods
and food values have much to do in the retarded progress in
the utilization of the soybean as food. In 1925 the American
Soybean Association held its annual meeting in Washington
[DC] and in the exhibit of products, the only articles of food

shown were canned baked soybeans, diabetic and infant
foods, soy sauce, and health soy flour. At the present time
more than 50 different foods made wholly or in part from
soybeans by about 200 manufacturers are on the market.
“The importance of the soybean as an economical and
valuable source of food in the human diet is becoming more
generally recognized by the average American citizen. The
rapid increase in the production of soybeans in the United
States during the past decade has caused an expanding
interest in the nutritional value of the soybean and in its
possibilities as a food. Extensive nutritional studies made
during recent years by industry, State experiment stations,
and the Department of Agriculture have revealed the unique
dietary value of the soybean and its products, and have had
much to do with the rapid and growing popularity of the
soybean as a food.
“The introduction of vegetable varieties of soybeans,
which are now available in all sections of the soybean
growing region is doing much to overcome earlier prejudices
against the use of dry soybeans. This type of soybean has
also become quite popular as green shelled beans used in
the same manner as green peas or lima beans. During the
past season vegetable soybeans were grown extensively in
victory gardens, and several commercial concerns canned
large packs of the green shelled beans in a similar manner to
green peas. Vegetable soybeans led the list of new vegetables
planted in the rural gardens in 1942 in South Carolina.
Approximately 2000 home demonstration club women in
44 of the 46 counties in South Carolina planted them in
the vegetable garden for the first time. In the winter and
spring of 1943, 10,000 one-pound packages of dry vegetable
soybeans were sold throughout South Carolina.
“The soybean through the past few years’ has risen from
an emergency crop to one of major importance, having won
its way to its present recognition as a valuable aid to food
farming, a commercial worth while crop, a useful nutritious
human food, a source of raw material for numerous vital
industrial products, and as a highly essential factor in the
present international emergency program. It has been stated
that the real problem with respect to the post-war food of
the world population lies in marshalling the agricultural
resources of the world and the proper distribution of foods
based on human needs. The comparatively low cost of
soybean food products makes them an ideal source of high
quality protein. An adequate supply of protein at reasonable
cost will be an important point in the post-war feeding of
low-income groups in our own country, It will be doubly
important in the problems presented by the people to be fed
abroad.
“The soybean is very much in our news these days
and it is said, seemingly with truth, that the country
growing soybeans provides food for its people, its cattle,
and its guns.” Address: Bureau of Plant Industry, Soils,
and Agricultural Engineering, Agricultural Research

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1521
Administration, USDA, Washington, DC.
4142. Payne, Donald S. 1943. The story of soya products.
In: U.S. Food Distribution Administration, War Food
Administration, ed. 1943. Soybeans and Soya Products.
Program for Meeting of Interdepartmental Nutrition
Coordinating Committee. 25 p. See p. 8-19. Dec. 7. [5 ref]
• Summary: Contents: Introduction. Production and
distribution. Soya flour and grits on the retail market. Soya in
mixed foods. Information activity. Reference list of some of
the materials available on soya products: Recipes and recipe
leaflets, speeches, other (pamphlets, book chapter).
Soya flour and grits on the retail market include the
following: A.E. Staley Manufacturing Co. of Decatur,
Illinois, opened test markets early in June 1943 with 1- and 3
pound packages of Stoy, a low-fat expeller type of soya flour.
Results were good. Complete national distribution of this
product is expected by 1 March 1944.
At least two other large processor-distributors have
also started on campaigns for nation-wide distribution.
The Archer-Daniels-Midland Company has initiated the
distribution of Viva Soy, a low-fat extraction-process type
flour. The Glidden Company, Cleveland, Ohio, through
Durkee Famous Foods, has recently introduced into test
markets Durkee’s Soya Bits (a low-fat expeller-type grit) and
Durkee’s Soyarich (a full-fat soya flour).
Other processor-distributors are The Central Soya
Company, Decatur, Indiana, distributing Me-T-Soy, an
extraction-type grit, and The Soya Corporation of America,
introducing both a full-fat type flour and grit on the East
Coast.
“Closely following the lead of these processordistributors, private-label brand grocery houses started to
package these products for retail distribution at popular
prices. These have been very widely distributed. These are
now packaged by G.L.F. Farm Products, Inc., Ithaca, New
York, a 2-pound package of full-fat type soya flour and
a 2-pound package of a toasted soya flake of the low-fat
expeller-type.
The Vee-Bee Company of Chicago, Illinois, with
its Vee-Bee brand soya flour and soya grits, and the P.D.
Ridenour Company, Chicago, Illinois, with its Little Major
brand soy flour of the low-fat extraction type, have both
attained distribution of 1-pound packages through jobbers in
36 of the 48 states. “The H.D. Lee Company is distributing
the Lee Brand soy flour and soya grits in 1-pound packages
throughout Kansas, Oklahoma, Colorado, southern Nebraska,
Arkansas, and Missouri.
“The Battle Creek Food Company, Battle Creek,
Michigan, and The Walker Company, Chicago, Illinois,
continue to market retail packages of full-fat soya flour in
specialty stores throughout the Nation...
“In addition to those retail distributors, the following
manufacturers sell [soy] four and grits in wholesale

quantities to food manufacturers, restaurants, and
institutions.” Allied Mills, Inc. (Chicago, Illinois), ArcherDaniels-Midland Company (Minneapolis, Minnesota),
Central Soya Company, Inc. (Fort Wayne, Indiana),
Commander-Larabee Milling Company (Minneapolis,
Minnesota), The Glidden Company (Chicago, Illinois),
Procter & Gamble Company (Ivorydale, Ohio), Shellabarger
Grain Company (Decatur, Illinois), Soya Corporation of
America (Hagerstown, Maryland), Soya Products Company
(New York, New York), Spencer Kellogg and Sons, Inc.
(Decatur, Illinois), A.E. Staley Manufacturing Co. (Decatur,
Illinois), Swift & Company (Champaign, Illinois).
Under “Soya in Mixed Foods” many companies that
make foods such as pancake mixes, breakfast cereals, pasta,
breads, crackers and cookies, candy bars, muffin mixes,
dry soup mixes, etc. are listed, along with the brand name
of the product and the area of distribution. “To mention a
few others. The Atlantic Macaroni Company, New York
City, the Mission Macaroni Company and the Golden
Grain macaroni Company, both of Seattle, Washington, and
Traficanti Brothers, Chicago, Illinois, also manufacture for
local distribution a variety of products containing soya flour
in amounts ranging from 10 to 15 percent.” Soya products
are used in only about 1% of frankfurters or sausages.
“Roasted salted soybeans are about as common now as salted
peanuts, but not many people realize that soya flour and grits
are at present universally used in chocolate bars and any
other candy. For further information on these uses I might
refer you to the Curtis Candy Co., Chicago, Ill., or the Clark
Candy Co., Pittsburgh, Pennsylvania...
“A large number of dry soup mix manufacturers are
experimenting with soya flour and preparing products for
domestic distribution. Soya flour and grits are now and
will continue to be used extensively in foods prepared for
lend-lease and relief feeding. Pea-soya soup, spinach-soya
soup, cheese-soya sauce, oat-soya cereal, whole wheat-soya
cereal, wheat-soya-egg macaroni and vegetable-cereal-soya
stew mixes are being purchased in appreciable quantities...
Pork-soya sausage links have been purchased in tremendous
quantities under lend-lease...
“Nine coast-to-coast radio shows have featured the news
of soya food products since June 1943. Over 15 prepared
radio scripts and stories featuring soya have been distributed
since May 1943.” Address: Chief, Soya Products Section,
Grain Products Branch, Food Distribution Administration,
War Food Administration.
4143. Sherman, H.C. 1943. Soybeans and their products as
human food. In: U.S. Food Distribution Administration, War
Food Administration, ed. 1943. Soybeans and Soya Products.
Program for Meeting of Interdepartmental Nutrition
Coordinating Committee. 25 p. See p. 3-5. Dec. 7.
• Summary: “Now that we are beginning to realize the
importance of what China contributed to human progress in
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the development of the soybean–a lesson that our enemies
learned from our Ally so much sooner than we did!–we
find this one food coming onto the stage in three distinct
characters: Fresh, dried, and milled.
“Gathered from the garden while the seed is still soft,
the soybean constitutes a new green vegetable, analogous to
the fresh lima bean, but with a flavor of its own which should
make it not a substitute for any other vegetable but rather an
interesting addition to the foods that the home garden can
furnish. (So shall we enlarge the Victory garden for this new
home crop?).’
“Secondly: When allowed to mature, the soybean
becomes a new and different dry bean, richer in protein and
fat than are our hitherto familiar dried beans and peas; and
thus especially well fitted to become the ‘main dish’ of a
luncheon or dinner. And from now on it should be a point of
pride and patriotism to plan meals in such ways as to make
fuller use of what our agricultural economists have wisely
named direct food crops,–crops that are brought from the
land directly into human consumption without paying the
price of feeding to such animals as yield us food only by
slaughter. This is a forward step in the use of our growing
scientific knowledge and not an ‘ism’ of any kind.
“And thirdly: With our national acreage of soybeans
now in eight figures, this crop suddenly becomes an
important American source of such milled products as soya
flour and soya grits. Then, too, the soya flour available at any
given time and place may be full-fat, or defatted, or the retail
grocer may be able to offer the consumer a choice between
the two. This will depend upon the urgency of the demand
for soybean oil as a separate commodity, the size of the
soybean crop, and the regional availability of the mills for
pressing the oil from the beans.
“Fats are important for military uses. Also in wartime
it may be difficult to provide materials and manpower to
build and operate special mills for pressing the fatty oil
from the soybeans grown in different parts of the country.
So instruction in the use of soya flour should proceed on the
basis of an intelligent willingness of the homemaker to use
the full-fat or the defatted form or each in turn, according to
what the fortunes of war make available to her retail grocer.
“I leave it to others to discuss the culinary differences
that the higher and lower fat content makes; and the many
ways in which soya flour and grits can be utilized: In
‘conservative’ ways which can extend a meat loaf or enrich
a loaf of bread without appreciable change of flavor or
texture, and in more ‘progressive’ ways to produce things
recognizably new.
“Assets of the Soybean in General: Our National
awakening to the importance of the soybean does much both
to make and to mark a new era of closer interweaving of the
viewpoints and subject matters of agricultural economics and
human nutrition than there has ever been before.
“Like other legumes, the soybean improves the

fertility of the soil by gathering nitrogen from the air and
converting it into protein for itself and us, and other nitrogen
compounds for succeeding crops. So superior in this respect
is the soybean that we find it to contain about twice as much
protein as our other beans and peas. And we find further
that the protein of the soybean is of exceptionally high
nutritional efficiency both by itself and as a supplement
and complement to the proteins of bread and other cereal
products. Dr. Jones of our Bureau has shown this clearly and
definitely in growth experiments on relatively simple food
mixtures, and experiments are now being started to study the
relationship, in a more comprehensive range of dietaries and
both to extend the feeding trials to human subjects and to
longer segments of the life-cycles of experimental animals.
“Calcium and riboflavin are now the most critical
points in the adequacy of American dietaries and at both
these points we again find the soybean standing above the
beans and peas which we have hitherto been accustomed to
use, and still more distinctly above the cereals. In thiamine
content also the soybean and its products rank well above the
corresponding products of the cereal grains.
“Thus in several important respects (protein, calcium,
riboflavin, thiamine) the soybean is outstandingly qualified
as a direct food crop to improve American dietaries; while
at the same time conserving the Nation’s food-production
resources.
“The more use we make of the soybean, in any or all of
its forms, as a human food, the better situated we shall be as
regards the adequacy of our food supply for needs both at
home or abroad.
“Furthermore, in proportion as we build a consumer
market for defatted soya flour or soya grits, the
corresponding soybean oil goes to meet the Nation’s need
for fat, and thus makes possible a better conservation of our
grain crops by moderating the grain-feeding of meat animals.
“And so by a slight and easy adjustment of or within
our dietary pattern we can increase our stockpiles of food
awaiting shipment–thus encouraging our Allies, convincing
our enemies, and very materially helping the earlier winning
of the war.
“And, in addition, the solidarity of the United
Nations and the prospects of an enduring world peace will
undoubtedly be strengthened by any sincere (even if only
slight) adjustment of our food habits toward fuller use of
direct food crops and less self-indulgent use of foods which
are inherently extravagant of resources to produce.
“Let our National food habits be such as are consistent
with our professed policy of making common cause with our
neighbors of the United Nations.
“An open-minded and resourceful use of the soybean
as human food in the United States–in the light of scientific
knowledge and in the spirit of a sincere willingness to
make common cause with other peoples in the interest of
good lives for all–such use of this new resource can help
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materially to win the war, and can help morally to build an
enduring peace.”
Note: A famous nutritionist, Dr. Henry C. Sherman,
sounds quite like a vegetarian. He was professor of food
chemistry at Columbia University in New York City. He was
the author four major books including Chemistry of Food
and Nutrition, a widely-admired book of which 8 editions
were published between 1911 and 1952. And in 1933 he won
the prestigious American Institute of Chemists Gold Medal.
Address: Chief, Bureau of Human Nutrition and Home
Economics, USDA.
4144. Battle Creek Enquirer and News (Michigan). 1943.
Dr. Kellogg is dead at 91. Pneumonia attack is fatal at home
here. Dr. Kellogg wills entire estate to promote health. Dec.
15. p. 1-4, 9-10. Wednesday.
• Summary: This special reprint edition contains an
excellent summary of the material concerning Dr. John
Harvey Kellogg’s life and death, with a large portrait of the
silver-haired goateed celebrity, published by the Enquirer
and News in the week following his death. He was born in
1852 and died on 14 Dec. 1943. He was buried at Oak Hill
Cemetery on Saturday afternoon, beside his wife who died in
1920. For 67 years he was associated with the Battle Creek
Sanitarium.
Titles of the various stories are: Page 1: Pneumonia
attack is fatal at home here: Distinguished head of
Sanitarium active until last few hours in service of mankind.
He perpetuates biologic living: Leaves nothing to individuals
in creating trust to teach reforms. New officers chosen for
Battle Creek Food Co. Funeral is held for Dr. Kellogg: “Life
work a record of human helpfulness,” the Rev. Carleton
B. Miller says. For ‘grass eater’ [vegetarian], Dr. Kellogg
reckoned he did pretty well. Page 2: His life work felt by the
whole world. Dr. John Harvey Kellogg a factor in civilization
(the story of his life and work). Photos of old and new (post1942) sanitarium buildings. Page 3: A world authority on
health methods. Biologic theories gained him fame. Battle
Creek’s tribute scroll on 90th birthday. Photos: Kellogg at
age 41. Last big birthday party. Page 4: WELL [radio station]
to carry funeral service. Nation’s great pay homage to Dr.
Kellogg in messages: including former president Herbert
Hoover, Secretary of the Navy Frank Knox, philosopher
Will Durant, senator Arthur Vandenberg and senator James
J. Davis, C.R. Keypart (president of the Michigan State
Medical Society), David Fairchild (Cocoanut Grove,
Florida), Alonzo I. Baker, Miss Lenna F. Cooper (chief
dietitian of Montefiore hospital, New York, first dietitian at
the Sanitarium, and former dean of home economics at Battle
Creek College), John D. Rockefeller Jr., Dale Carnegie,
Prof. Irving Fisher of Yale Univ., Dr. E.A. Sutherland (head
of the Madison Sanitarium, Madison, Tennessee), and Dr.
Charles W. Dabney. Nurses stand by Dr. Kellogg’s bier. Seen
in review. The lengthened shadow. Public service for Dr.

Kellogg: Funeral at San auditorium at 2:30 P.M.; Body to lie
in state. Address: Battle Creek, Michigan.
4145. Takoma Park Journal. 1943. Spread of culture of
soybean is credited to Takoma resident. Dec. 17.
• Summary: “One of our fellow townsmen, Mr. W.J. Morse,
of 6809 Fifth street, wins high praise in the revised edition
on ‘Soy Beans’ [sic, Soybeans: Gold from the Soil (March
1943)], by Edward Jerome Dies. Mr. Dies, in substance,
gives Mr. Morse the main credit for development of and
increased interest in this valuable plant.
“Mr. Morse, born in New York State, scoured the
Orient for two years, visiting North China, Japan, Korea,
and Manchuria,... he collected and assembled 5,000 distinct
varieties.”
“After a journey through the South in 1914 his efforts
began to bear fruit and his converts grew in numbers and
influence.”
4146. Paddleford, Clementine. 1943. Will you go hungry in
1944? Los Angeles Times. Dec. 26. p. F4.
• Summary: Paddleford, who works for This Week magazine,
went to Washington, DC, to talk with men from the War
Food Administration, the Director of Food Distribution,
and the Quartermaster General. “These national planners
depend on you for big Victory gardens.” Tomorrow’s market
basket will include more bread, cereals, beans, potatoes,
and more “soya products too.” For meat, Americans are
encouraged to eat pork. The government is trying to stamp
out black markets. Housewives use “points” to get meat.
Fish, chicken, eggs and milk are in adequate supply. The
output of vegetable oils–”cottonseed, corn, peanut and soy”–
is increasing. Americans are projected to eat 3 pounds per
capita a year of peanut butter.
4147. Drown, Marion Julia. 1943. Soybeans and soybean
products as food. USDA Miscellaneous Publication No. 534.
14 p. Dec. [1 ref]
• Summary: Contents: Introduction. Nutritive value of
soybeans: Why soybean protein is important, minerals
and vitamins of soybeans, the fat of soybeans–soybean
oil. Recent increase in soybean production [in the USA].
Soybean products: Soya flour, soya grits, flakes and meats,
soya with sausage and in soup. Soybeans as a green or dried
vegetable: Varieties, growing and harvesting, preparation and
cooking. Soybean “milk.” Soybean curd. Soybean sprouts.
(Note: A description is given of how to make the three
previous foods at home.) Other edible soybean products (Soy
sauce, Worcestershire sauce, soya crackers and breakfast
foods, a coffee substitute, and salted soys [soynuts]).
“In 1942 nearly 210 million bushels of soybeans were
produced on about 11 million acres [yield = 19.1 bushels/
acre]. If the 4.6 million acres on which soybean plants were
grown for forage and other purposes are added to this figure,
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only five other crops–corn wheat, hay, oats, and cotton–
occupied more land in the United States in that year. These
figures contrast strikingly with those of 1924, when less than
5 million bushels of soybeans were harvested from 448,000
acres” [yield = 11.16 bushels/acre]. Figure 1 shows soybean
production in the USA (in million bushels) from 1924 to
1942. The rapid increase in production began in 1934. In
1942 production doubled as a result of wartime needs.
“Soybean meats are split or coarsely ground soybeans,
dehulled and debittered. They are chiefly used in place of
roasted peanuts in confectionery and baked goods, but they
can also be cooked and eaten like navy beans.
Vegetable soybeans make an excellent Victory Garden
crop. “The most suitable varieties for green shelled or dried
beans have straw-yellow or olive-yellow seeds that cook
easily and have a mild flavor.” A table (p. 8) shows: “Some
of the desirable garden varieties for green and dried beans,
classified as to their length of growing season” (from Morse
& Stuart, Nov. 1943). State experiment stations can usually
supply information about the “seeds of vegetable varieties
of soybeans... Many State experiment stations furnish pure
cultures of soybean bacteria at cost, and commercial seed
firms also sell them” (p. 9).
“When soybeans follow corn on fertile land, they should
produce a good crop without direct application of fertilizers.
The use of fertilizers, however, is recommended on sandy
soils or soils of low fertility, the best results being obtained
with stable manure or superphosphate and muriate of potash.
Wood ashes may be used if the potash is not available.”
Note: This is the earliest English-language document
seen (May 2005) that uses the word “debittered” (or
“debitter,” “debitters,” or “debittering”) in connection with
flavor problems in soybeans. Most early documents that
used the term were written in German. Address: Associate
editor, Bureau of Plant Industry, Soils, and Agricultural
Engineering.
4148. Earley, E.B. 1943. Minor element studies with
soybeans. I. Varietal reaction to concentrations of zinc in
excess of the nutritional requirement. J. of the American
Society of Agronomy 35(12):1012-1023. Dec. [21 ref]
• Summary: There is usually considerable variation among
plant varieties of a given species in reaction to temperature,
drought, disease, insects, etc. It is likewise known that plant
varieties react differently in the absorption and metabolism
of at least some of the chemical elements. “Hudson Manchu
will successfully tolerate 8 and perhaps 12 times the external
concentration of zinc as will Peking.”
This is “A contribution for the former U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois, a
cooperative organization...” Address: Asst. Agronomist,
Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, U.S. Dep. of
Agriculture.

4149. Himebaugh, Keith. 1943. Information program on
soybeans and soya products. In: U.S. Food Distribution
Administration, War Food Administration, ed. 1943.
Soybeans and Soya Products. Program for Meeting of
Interdepartmental Nutrition Coordinating Committee. 25 p.
See p. 20-21. Dec. 7. [1 ref]
• Summary: “No new group of food products has ever
been given more widespread recognition in so short a
time through the media of mass communication than soya
products. And we seldom find so receptive an audience for
information about new foods as we have had for news about
soya products. The wartime demand for protein foods has
made this an opportune time to introduce these foods.
“The demand for information about these foods
developed more rapidly than the supply of soya products, so
for many months we were in the position of cautious writers
and publishers not to go too far or too fast. The situation
created an atmosphere of suspense which in itself is an
effective means of developing a desire for more information.
Until a short time ago soya was pictured as a coming food
but not yet available. In the meantime, however, tests
were being made and recipes developed in Department of
Agriculture research laboratories, and at the suggestion of
the Department recipes were also being developed in the
testing kitchens operated by women’s magazines and other
commercial organizations.
“It was not until late summer of this year [1943]
that we were able to talk about soya products as being
currently available on grocers’ shelves. Even now they are
not everywhere available, but can be made so if sufficient
demand is created.” Address: Acting Director of Information,
USDA.
4150. Kirkpatrick, Mary E. 1943. Preparation of soybeans
and soya products in the home. In: U.S. Food Distribution
Administration, War Food Administration, ed. 1943.
Soybeans and Soya Products. Program for Meeting of
Interdepartmental Nutrition Coordinating Committee. 25 p.
See p. 21-25. Dec. 7. [2 ref]
• Summary: “Many people have experienced difficulty in
the use of green soybeans grown in their Victory gardens,
because they are hard to shell. Boil the beans in the pod
for 3 to 5 minutes makes the shelling much easier. Some
workers have reported success with the use of a small pea
sheller; others have not found it satisfactory.” Other tips
are given for using soybean products, especially soy flour.
Address: Bureau of Human Nutrition and Home Economics,
Agricultural Research Administration, USDA.
4151. Kuiken, K.A.; Norman, W.H.; Lyman, C.M.; Hale, F.;
Blotter, L. 1943. The microbiological determination of amino
acids. I. Valine, leucine, and isoleucine. J. of Biological
Chemistry 151(2):615-26. Dec. [9 ref]
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• Summary: Lactobacillus arabinosus was used to determine
the content of these three amino acids in various foodstuffs,
including “soy bean meal,” peanut meal, cottonseed meal,
and wheat. Tomato juice appears to contain an unknown
growth-stimulating factor for this microorganism. Address:
Texas Agric. Exp. Station, Agricultural and Mechanical
College of Texas, College Station.
4152. Leaming, Betty G. 1943. Soya products–Availability,
nutritional values, and utilization. J. of the American Dietetic
Association 19(12):824-27. Dec. [9 ref]
• Summary: At least 300 million lb of basic soya products
are available this year for use in homes and institutions.
The main ones are soya flour, flakes, and grits. “Soya
will materially aid the war feeding program here and
abroad.” Address: Assoc. Technologist, Food Distribution
Administration.
4153. Mason, John E. 1943. Oil and meal yields per acre
from cottonseed, peanuts & soybeans: a study of farms,
counties and areas producing cotton and peanuts or cotton
and soybeans. Southern Region, AAA, 1942. Washington,
DC: USDA Agricultural Adjustment Agency. 91 p. [2 ref]
• Summary: Contents: Introduction: scope of study and
sources of data. method of analysis, limitations of study.
Peanuts versus cotton for oil production: area
comparisons, Alabama, Arkansas, Florida, Georgia,
Louisiana, Mississippi, Oklahoma, South Carolina, Texas.
Peanuts versus cottonseed for real production. Soybeans
versus cotton for oil production. Soybeans versus cottonseed
for meal production.
Map: Areas and counties included in the study of oil and
meal yields from cottonseed, peanuts, and soybeans.
Tables: Contains 66 tables, each related to selected
counties in the states being studied.
“Introduction: Military events that followed the attack
on Pearl Harbor made it necessary for United States farmers
to expand tremendously their acreages of peanuts and
soybeans. Farmers set all-time records with these crops in
1942, expanded them further in 1943, and are expected to
plant still greater acreages in 1944. Farmers were encouraged
to expand their production of peanuts and soybeans primarily
to obtain much needed oil that we were no longer able to
import. Goals–State, county, and individual farm were
established throughout the Southern States in 1942, not only
in areas where peanuts and soybeans are commonly grown,
but in areas and on farms where these two crops had not
been grown extensively in recent years. Proof that farmers
as a whole did en excellent job in 1942 is revealed in the
production records.
“Farmers have done exceedingly well; they have
planted what their Government asked them to plant. They
have planted peanuts for oil; they have planted soybeans for
oil; and they have planted cotton, which also produces oil.

Each of the three crops produces high protein meals also. In
addition there is the cotton lint, hulls, and linters from the
cotton crop and hay from the peanut crop.
“Every Southern farmer cannot grow peanuts or
soybeans. Not all of them can grow cotton. Many can
grow cotton and one of the other two, but few can produce
successfully all three of these oil-bearing crops.
“This study was made to show for specific areas the
comparative advantage of producing cottonseed or peanuts
and cottonseed or soybeans for oil and meal. Cotton lint, the
most important product of the cotton plant, has been omitted
from the present analysis, as well as cottonseed hulls and
linters; also peanut hay from the peanut crop.”
This study was made by John E. Mason under the
Direction of F.H. Whitaker, Chief, Economic and Statistical
Section, Southern Division, AAA.
4154. McCune, Wesley. 1943. The oleomargarine rebellion.
Harper’s Magazine 188(1123):10-15. Dec.
• Summary: An good, readable history of margarine, a
“butter substitute,” an “orphan child, disdained by all
families of refinement and almost taxed out of existence
through the efforts of dairy and butter lobbies.
But because of a butter shortage during World War II, it
began to attract attention.
During the War, Oswald H. Brownlee, a research
associate at Iowa State College (America’s 2nd largest dairyproducts state) wrote a 35-page pamphlet, which was 5th in
a “Wartime Farm and Food Policy” series published by the
college press. One of his many frank suggestions (p. 29) was
“Substitute Margarine for Butter.” This blew the lid off; dairy
and butter interests struck back.
The story then starts at the beginning in the 1860s when
Napoleon III, faced with a shortage of oils and fats, offered a
large cash prize to the man who could invent a cheap butter
substitute. The story focus on the history in the United States.
After the start of World War II margarine interests discovered
that had some strong new friends–farmers who sel them
raw materials. “In 1942, for example, 166.5 million pounds
of cottonseed oil and 133.3 million pounds of soybean oil
were used to make margarine.” These two oils accounted for
86.5% of the total oils used in margarine. Growers of these
two crops were drawn into the struggle, whether they lived in
the seep South, where dairying is slight, or in the corn belt,
where dairying is a major source of income.
The House Agriculture moved into action, realizing that
in 1941 the cotton seed oil used in margarine was produced
on 257,478 farms. And there were additional efforts to tear
down all barriers to free trade among states–a very complex
subject. In the end, margarine will have to rise or stand on its
merits.
4155. Milner, Max; Warshowsky, B.; Tervet, I.W.; Geddes,
W.F. 1943. The viability, chemical composition and internal
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microflora of frost damaged soybeans. Oil and Soap
20(12):265-68. Dec. [14 ref]
• Summary: Unseasonable early frosts in Sept. 1942,
followed by warm dry weather in the northern Corn Belt,
led to many immature and frost-damaged beans reaching
the market. The damaged seeds were characterized by a
marked decrease in viability and by increases in phosphate
acidity, amino-acid acidity, nonprotein nitrogen, reducing
sugars, and in the internal aerobic microfloral content of
the seeds. Address: Divs. of Agricultural Biochemistry and
Plant Pathology, Minnesota Agric. Exp. Station, St. Paul,
Minnesota.
4156. Morse, W.J. 1943. Soybean experience in 1943.
Successful Farming 41(12):19, 48-49. Dec. *
4157. Mulvey, R.R. 1943. Lincoln soybeans. Indiana
(Purdue) Agricultural College, Agronomy Mimeo No. 44.
Dec. 2 p. [1 ref]
• Summary: “Lincoln is the most promising mid-season
variety of soybeans released to date. The purpose of this
mimeograph is to serve as a guide to growers for the
multiplication of this variety in Indiana.
“Origin: The Lincoln soybean variety is a selection from
a natural cross, probably between a white flowered Mandarin
plant and Manchu, made in 1934 by Dr. C.M. Woodworth,
Chief in Plant Genetics, Illinois Agricultural Experiment
Station.
“Description: Lincoln soybeans resemble the Mandell
variety in appearance, height, standing ability, time of
maturity, and in most other respects except that it is higher
yielding, produces seed of much higher oil content, and
has white flowers instead of purple. Lincoln is intermediate
in height between Dunfield and Illini and lodges less than
either of these two varieties. When grown on fertile soil,
three seeds to the pod predominate. The seed is yellow with
a prominent black hylum resembling Manchu and similar
varieties and are slightly larger than seed of Illini and slightly
smaller than seed of Dunfield.
“Cooperative Release: Lincoln soybeans were multiplied
in Ohio, Indiana, Illinois and Iowa during 1942 and 1943
for simultaneous release in 1944 under supervision of the
agencies in these various states. This state is indebted to both
Ohio and Illinois Stations for seed stocks.
“Place of Lincolns in Indiana: The Lincoln variety of
soybeans have been included in performance trials at eight
locations in Indiana. The results are given in Agronomy
Mimeo. 42. The Lincoln variety of soybean is well suited
to the same conditions under which other varieties of the
same maturity group, such as Dunfield, Illini, Mandell,
and Mingo, are now being grown in Indiana, and might
well replace these varieties in the state because of its high
yield, good standing ability, and high oil content. It is best
adapted in central Indiana. Lincoln should be used only

for early planting in northern Indiana and for medium-late
planting south of U.S. Highway 50. Earlyana, Richland,
Chief, Patoka, and Gibson are expected to continue to fill the
conditions of their special adaptation for which they have
been recommended.
“Rate of Seeding: The rate of seeding Lincoln soybeans
probably should be the same as that of other varieties in the
same maturity group with seed of similar size. However, the
rate of seeding for 1944 and 1945 should be somewhat lower
than optimum in order to increase seed stocks more rapidly.
Seeding in rows for cultivation rather than solid seeding
should be practiced during this period. Table 2 indicates
what may be expected from thinner than the normal rate
of seeding in rows under favorable conditions for seeding
emergence.
Page 2 is titled “Experiments with Lincoln Soybeans on
the Soils and Crops Farm, Lafayette, Indiana.
Tables show: (1) Yield and Oil Content of Soybean
Varieties on the Soils and Crops Farm, Lafayette, Indiana,
1942-1943. It compares the early varieties, Earlyana and
Richland, the mid-season varieties Lincoln, Dunfield, and
Illini, and the late varieties Chief, Patoka, and Gibson. For
each it gives the seed yield per acre in bushels per acre (at
13.5% moisture), the hay yield, and the oil content on a dry
basis.
(2) Yield of Lincoln soybeans seeded at various rates
[pounds per acre] as compared to Illini seeded at one rate
in 34-inch rows, Soil and Crops Farm, Lafayette, Indiana,
1943. “From the above table as well as past yield records, it
is reasonable to assume that under conditions favorable for
seedling emergence, Lincoln soybeans should yield at least
as much when seeded in rows at 30 pounds per acre as other
commercially grown varieties in its maturity group when
seeded in rows at heavier rates.
“Fertilization: Superior yielding ability of any variety
cannot be expected to its fullest extent except on soils,
with favorable physical and drainage conditions, that are
supplied with an adequate amount of plant food. In order to
rapidly increase seed stocks of high quality, Lincoln should
be grown on land that is capable of producing at least 30
bushel of soybeans per acre. If such land is not available, it
is advisable to plow under 500 pounds per acre of 0-12-12
fertilizer or its equivalent. Land decidedly deficient in potash
should be especially avoided.
“For effect of fertility level on yield and quality of
soybean seed, see Agronomy Mimeo. No. 40.” Z Address:
Dep. of Agronomy, Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana.
4158. Revue Internationale du Soja. 1943. Le Soya à travers
de monde [The soybean around the world]. 3(21):164-65.
Nov/Dec. [Fre]
• Summary: Contents: Bulgaria. United States. Manchuria.
Switzerland. Germany. United States #2 (Louis Bromfield,
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Northern Regional Research Laboratory, Glidden Co. and
synthetic hormones). Kenya-Uganda (The 1943 harvest was
2,500 metric tons of soybean seeds). Manchuria #2 (At HsinKing {today’s Changchun, the capital and largest city of Jilin
province} an association has been founded that has received
the sum of 1 million yen to research new uses of soybean
seeds and new treatments to which they can be submitted).
Netherlands (Mrs. Johanna Veth has written us that rats have
devastated the soybean fields in 1943. Because of this, the
harvests have been lamentable. The lack of manpower has
enormously hampered the “soyists” {soyaïstes}). Romania
(a long discussion. Prior to 1934 the soybean had been
unknown in Romania. Note: Incorrect! Soybeans sent by
Haberlandt had been grown in Romania in 1878).
4159. Senti, Frederic R.; Eddy, C.R.; Nutting, G.C. 1943.
Conversion of globular to oriented fibrous proteins. I. By
heat and mechanical working (Letter to the editor). J. of the
American Chemical Society 65(12):2473. Dec. [5 ref]
• Summary: “By a simple process we have converted a
number of globular proteins to the fibrous form characterized
by the diffraction pattern of beta-keratin.” Among these
proteins are ovalbumin, edestin, zein, peanut, and soybean
proteins. Describes the process. Address: Eastern Regional
Research Lab., USDA ARS, Philadelphia, Pennsylvania.
4160. Stanek, May. 1943. Soybeans as a food. University of
Nebraska Agricultural College, Extension Service, Extension
Circular No. 9963. 12 p. Dec.
• Summary: Contents: Food value of soybeans. How to use
green soybeans. Dry soybeans. Soybean sprouts. Soybean
flour and grits. Preservation of soybeans. Suggestions for
use of soybeans: Dry soybeans, salted soybeans, soybean
sprouts, soybean flour. Other uses of soybeans.
“Soybeans are a new food to most Nebraska people.
Soy flour, cereals, flakes, grits, and canned, immature beans
may be purchased on the market. Because there is a growing
interest in soybeans, many homemakers are trying to raise
them. Both the edible and the field varieties may be grown to
a limited extent in gardens over the state.
“In wartime, less prepared and processed food is
available. Nebraska families can help the situation by
producing soy beans which contain many food nutrients.”
Soybeans are easy to sprout during the cool months, but the
summer brings difficulty because of molds.
Contains 14 recipes. Address: Lincoln, Nebraska.
4161. U.S. Food Distribution Administration, War Food
Administration. 1943. Soybeans and soya products: Program
for meeting of Interdepartmental Nutrition Coordinating
Committee. Washington, DC. 25 p. Dec. 7. [10 ref]
• Summary: Contents: Purpose of the meeting, by M.L.
Wilson. Introducing the soybean, by W.J. Morse. Soybeans
and their products as human food, by H.C. Sherman.

Availability of soybeans and soya products for civilians,
by Norman L. Gold. Shall we plant soybeans in the victory
garden?, by H.W. Hochbaum. The story of soya products,
by Donald S. Payne. Information program on soybeans and
soya products, by Keith Himebaugh. Preparation of soybeans
and soya products in the home, by Mary E. Kirkpatrick.
Discussion.
The meeting ended with a “luncheon featuring soya
products, served by the cafeteria of the Department of
Agriculture in Room 6962, 12:00 to 1:00 for members of the
group holding reservations.” Address: Washington, DC.
4162. USDA Bureau of Human Nutrition and Home
Economics. 1943. School lunch recipes. USDA
Miscellaneous Publication No. 537. 48 p. Dec.
• Summary: In one section titled “Recipes featuring soya
flour and grits” (p. 13-19), both are used mostly as a meat
extender. Soy-related recipes include: Soya meat loaf (with
soya grits). Soya meat balls (soya grits). Beef or lamb stew
with soya (flour). Soya scrapple (grits). Creamed dried beef
with soya (flour). Soya-egg roll (flour). Soya codfish cakes
(grits). Soya and corn pudding (grits or flour). Soya cottage
cheese loaf (grits). Soya creamed potatoes (with soya flour
in white sauce). Soya brown bread (grits). Soya corn soup
(flour). Soya vegetable chowder (grits). Soya potato soup
(grits or flour). Soya cornstarch pudding (flour).
Soya is also used in: Soybean scallop (p. 23).
Sandwiches (p. 29). Bean or split pea soup (with soya flour,
p. 31). Vegetable cream soup (with soya flour, p. 31). Tomato
sauce (with soya flour, p. 32). White sauce (with soya flour,
p. 33).
Note: This is the earliest document seen (Oct. 2001) that
gives recipes for the use of soya in school lunch programs.
4163. USDA War Food Administration, Food Distribution
Administration. Grain Products Branch. comp. 1943. Soya
products distribution. Washington 25, DC. 5 p. Dec.
• Summary: Gives a partial list of companies that retail
products containing soya, the names of the products
distributed, and their areas of distribution. Address:
Washington, DC.
4164. Wilson, M.L. 1943. Purpose of the meeting. In: U.S.
Food Distribution Administration, War Food Administration,
ed. 1943. Soybeans and Soya Products. Program for Meeting
of Interdepartmental Nutrition Coordinating Committee. 25
p. Dec. 7. [1 ref]*
Address: Chief, Nutrition Programs Branch, FDA, WFA.
4165. Faulkner, Evelyn C. 1943-1944. Let’s use soybeans.
Urbana, Illinois: University of Illinois. HEE 3197. 6 p.
Mimeographed unpublished manuscript.
• Summary: Contents: Introduction. Varieties of soybeans.
How to use green soybeans (immature, as an early fall
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green vegetable, incl. preservation). Ways of using [whole]
dry soybeans: Cooking dry soybeans, roasted (in oil or
dry), sprouting, six recipes using cooked soybeans. Ways
of using soybean flour with wheat flour (with 5 recipes).
Miscellaneous soybean products (grits and flakes).
The six recipes using cooked soybeans are: Illinois
baked soybeans (with “3 c cooked soybeans”). Baked
soybean croquettes (with “3 c soybean pulp {cooked and
ground}”). Cottage cheese soybean loaf (with “½ c roasted
soybeans”). Soybean loaf (with “4 c cooked soybeans”).
Soybean sandwich filling (with “1 c chopped cooked
soybeans”). Soybean drop cookies (with “2 3/4 c soybean
pulp {cooked and ground}”). Address: Dep. of Home
Economics, Extension Service in Agriculture and Home
Economics, Univ. of Illinois, Urbana.
4166. Dakin, M.E. 1943. Soybeans. Connecticut Agricultural
College Extension 7 p. processed. *
• Summary: Recipes for cooking soybeans and soybean
products.
4167. Donaldson, R.W. 1943. Soybeans for field and garden.
Massachusetts Agricultural Experiment Station, Leaflet No.
20. 8 p. *
4168. Farm Distribution Administration (USDA). 1943.
Soya grits and soya flour. Announcements [of intentions to
purchase or sell certain commodities through the Federal
Surplus Commodities Corporation] FSC-1766. 2 p. *
• Summary: Forms GPB, SPI-2 are attached.
4169. Koehler, Benjamin. 1943. Soybean diseases. Illinois
Agricultural Experiment Station AG1140. 4 p. *
Address: Dep. of Agronomy, Univ. of Illinois.
4170. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B.
1943. Report of the Sherman Branch Experiment Station,
Moro, Oregon 1942. Moro, Oregon. See soybeans, p. 74-78.
• Summary: “Experiments with soybeans in 1942 included
yields from twenty-eight varieties, a date of planting trial,
and a check row hill planting trial; also a minor element
trial reported under pot experiments.” Soybeans were
planted from April 13 to June 3. “Table 31 presents the
1941 and 1942 varietal yields in bushels per acre and the
two year average yield. Hudson Manchu and F.P.I. 68427
have maintained the highest average yield with 8.5 bushels
per acre.” Plantings on May 1 produced the highest yields.
Address: 1. Superintendent; 2. Research Asst.; 3. Sr.
Agricultural Aid.
4171. U.S. Food Distribution Administration. 1943. Soybean
cake and meal: Production, quarterly, annually and 10 year
average; imports, exports and domestic supply 1919-41
(Leaflet). Washington, DC. 1 p. Single sided. 28 cm.

• Summary: The earliest statistic for production of soybean
cake and meal is 1,100 in Oct/Dec. 1922.
In 1928/29 production was 21,500 tons. tons in Oct/Dec.
1922. The total produced in 1922/23 was 3,800 tons.
In 1928/29 production was 21,500 tons.
In 1930/21 production was 96,800 tons.
In 1938/39 production was 1,064,400 tons.
In 1941-42 production was 1,884,900 tons. The earliest
statistic for imports of soybean cake and meal is 3,700 tons
in 1922-23. This rose to a peak of 72,500 tons in 1929-30,
then decreased to only 8,100 tons in 1940/41.
Soybean cake and meal was exported in only 3 years:
27,000 tons in 1938-39.
62,30 tons in 1939-40.
25,400 tons in 1940/41.
These figures were compiled by “Marketing
Services Div., Grain Products Branch, Food Distribution
Administration.” They show the infancy of the U.S. soybean
crushing industry. Address: Washington, DC.
4172. USDA Bureau of Human Nutrition and Home
Economics. 1943. Get acquainted with soya flour and grits
(Poster). Washington, DC: U.S. Government Printing Office.
4 posters. Reprinted in Soyfoods Marketing. Lafayette, CA:
Soyfoods Center. *
Address: Washington, DC.
4173. Arnold, L.K. 1943. Plastics. Iowa State College
Engineering Extension Service Bulletin No. 117, 44 p. Also
published in Iowa State College Bulletin 41(36). *
• Summary: Discusses properties, uses and manufacture of
plastics from wood, cotton, lac, coal, milk, soybeans, rubber,
and agricultural byproducts.
4174. Barlow, Frank D., Jr. 1943. Soybean production in the
Louisiana-Mississippi Delta Area. Louisiana Agricultural
Experiment Station, Bulletin No. 369. 23 p. *
• Summary: The average labor requirement for producing an
acre of soybeans in this area is 9.6 hours [versus 183.6 hours
for cotton].
4175. Beeson, K.E. 1943. Soybean yield contest in 1942.
Indiana Corn Growers’ Association Annual Report 43:27-31.
• Summary: “Fifty-one growers participated in the 1942
soybean yield contest, compared to 16 in 1941, and 6 in
1940. Yields from the two highest yielding acres in fields of
ten or more acres were officially measured by Association
representatives. The soybeans from the measured area were
weighed immediately after harvest by judging committees,
samples taken for moisture determination, and part of each
retained for future reference.
“Yield honors were carried off by relatively young
farmers with Merle E. Custer of Grant County producing
47.9 bushels per acre, Clifton Cardwell of Tipton County
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producing 47.1 and Glen Kinsell producing 44.7 bushels. In
fact the first 6 places in the 1942 contest were higher yields
than any in the contest during the two preceding years.
“Row Seedings Popular: Custer planted one bushel of
inoculated Richland soybeans per acre in 36 inch rows with
the corn planter on corn stalk ground on May 28, did not
fertilise, and gave one cultivation with the rotary hoe and one
with the corn cultivator.
“Cardwell planted 36 pounds of Dunfield soya in 40
inch rows on corn stalk ground on May 28, applied 100 lbs.
of 3-9-18 with the corn planter, and gave two rotary hoe
cultivations, and two row cultivations.
“Kinsell used a clover pasture sod, and planted 108
pounds of inoculated Richlands per acre in 21 inch rows with
the grain drill and gave 3 cultivations.
“Shockney and Thomas, fourth and fifth place winners,
both used alfalfa sod, the former drilling two bushels of
inoculated Richlands solid, and the latter two bushels of
inoculated Mandells in 21 inch rows with the corn planter.
Neither fertilized, and the former did not cultivate his field,
while the latter gave 3 cultivations with the rotary hoe.
“Robinson with the next highest yield drilled 2 bushels
of Richlands solid on soybean stubble land.
“Row seedings were more popular than solid seedings,
with 30 of the 51 contestants using row seedings. Their
average yield was 37.4 bushels per acre while from the
solid seedings the average was 35 bushels. Dividing the row
seedings into two groups, those 36 to 42 inches in width, and
those ranging from 19 to 28 inches showed an average yield
of 37.9 bushels for the wide rows, and 37 bushels for the
narrow. The very favorable season for soybeans doubtless
gave the wide rows an abnormal advantage in 1942, for
experiment station tests usually show a yield advantage for
rows 20 to 30 inches wide rather than greater widths. Corn
planting and cultivating equipment make the use of wide
rows a necessity on many farms.
“On highly fertile soils row seedings are likely to have a
yield advantage, for solid sown soybeans may go down too
early for maximum seed set, and the yield may be seriously
reduced by poor podding.
“Rotation Practices: Forty growers out of 51 planted
their soybeans after corn which is the most common practice,
and under most conditions the most logical plan. This
rotation practice gives an excellent opportunity to turn corn
stalks under for corn borer control.
“Two growers planted soya after soya which usually
results in good yields, and the remaining growers in most
cases planted soya after a legume crop. The preceding crop
apparently had little effect on the yield of soybeans.
“Date of Planting: Ten percent of the growers planted
during the first fifteen days of May with a yield average of
40.8 bushels; 63% planted during the last half of May, with
an average of 37.4 bushels, and 27% planted sometime in
June with an average of 37.4 bushels per acre.

“Since the Richland was used by 23 growers, an average
of yields was made for the three periods with no difference in
yield. The lone field planted in early May made 39 bushels;
the 6 fields planted in June made 38.7; and the remainder
planted in late May averaged 38.9 bushels.
“As in the 1942 contest, late May planting is the
common practice in the State with a trend toward later
planting in river bottoms, to facilitate weed control before
planting, and a trend toward early May planting in corn borer
infested areas in order to get some of the planting completed
before time for delayed corn planting for corn borer control.
“Rate of Seeding: Growers used slightly higher than
usual rates of seeding. In narrow rows, the average rate per
acre was 77 pounds; in wide rows, 61 pounds; and in solid
plantings 107 pounds.
“Fertilizer: Only 6 of the 61 growers used fertilizer
and their yields ranged from 47.1 bushels per acre to 30.4
bushels. Five used manure. The others, as is the common
practice with soys, depended on residual fertilizer to make
their soybean crop. One grower plowed under 500 lbs. of
0-12-12 for his crop.
“Inoculation: Thirty-three of the 51 growers inoculated
their seed, although doubtless most growers had soil that was
already well inoculated for the crop,
“Cultivations: Solid Seedings: Only 4 of the 21 growers
gave their fields any cultivation.
“Row plantings: Only one of the 30 growers did not
cultivate. Most growers used the rotary hoe while the
seedlings were small and followed with one or two row
cultivations. As a rule between two and three cultivations
with the rotary hoe, weeder, harrow, beet or corn cultivators
were given the fields of row seedings.
“Varieties: The Richland was used by 23 men in the
contest; Dunfield was used by 7 participants; Mandell and
Chief by 5 each; Patoka, No. 7 and Manchu by 2 each;
Gibson by 1; and 4 failed to identify their variety.
“The Richland was used by approximately one-half the
contestants in 1942, primarily because of its adaptation to
fertile soils. It stands well, does not grow coarse, and matures
early. It yielding ability is on a par with later varieties in
central Indiana on fertile soils. Most contestants are in
central Indiana. In the southern half of the State varieties of
more satisfactory adaptation to longer growing seasons were
used.
“More detailed discussions of the varieties, discussions
of cultural methods, etc. can be found in Purdue publications,
and the certified seed lists of the Association.
“Moisture Content at Harvest Average moisture content
of samples submitted was 11.5%. Average content of the 24
samples of Richlands was 11.4%. Difference of moisture
content of the different varieties was not significant, nor
was the difference between soya planted in rows or solid
apparent. Moisture content was taken at harvest, and no
sample exceeded 14% and the driest was 9%. Part of the
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beans were too dry for best seed condition as the tender
embryo may be jarred loose in seed that is appreciably under
13% at combining, and germination may be reduced.
“Important Change in Medal Awards: Volume of
contestants is large enough to justify a change in medal
awards from one medal per county to awards based on
yields, just as in the Five Acre contest, according to the
decision of the Soybean Committee of the Association. In
1943 growers producing yields as follows will be entitled to
medals for their respective yields:
“30-35 bushels per acre. 35-40 bushels per acre. 40-45
bushels per acre. 45 and up bushels per acre.”
“County winners will receive medals only in case their
yields are 30 or more.
On the last page (p. 31) is a table titled “1942 Soybean
Yield Contest” that fills most of the page. It contains 6
columns: (1) Ranking number and an * indicating County
Winner. (2) Name and address of grower. (3) County. (4)
Soybean variety planted. (5) Yield in bu per acre. (6) Method
of planting (width of rows or solid).
Near the bottom is a small table titled “State Winners
Soybean Yield Contest” with 5 columns showing the winner
each year from 1940 to 1942. Address: Secretary-Treasurer,
Indiana Corn Growers’ Association.
4176. Biennial Report of the Northeast Louisiana
Experiment Station 1941-42. 1943. Louisiana. 40 p. *
• Summary: Partial contents: Experiments for the control
of the cotton aphid, by E. H. Floyd, I. J. Becnel, and C.B.
Haddon: cotton seed treatment for stand improvement, by
D.C. Neal.
Research also reported on corn, oats, wheat, barley,
soybeans, and pastures.
4177. DuBois, J. Harry. 1943. Plastics: a simplified
presentation of the manufacture and use of the important
plastics materials and products with tables of their properties
and the basic design information required by engineers and
designers. Rev. ed. Chicago: American Technical Society. vii
+ 295 p. Illust. Index. 22 cm. [ soy ref]
• Summary: In Chapter 2, “Phenolic plastics,” the subsection
titled “Soybean fillers” states (p. 34): “Soybean meal
has been used to a limited extent as a filler for phenolic
compounds.”
In Chapter 7, “Other plastic materials,” is a long section
titled “Soybean plastics” (p. 151-52) which discusses the
work of the U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois. In making plastics, soybean
meal is hardened with formaldehyde. This plastic has been
used by the Ford Motor Co. for certain applications. These
soybean plastics “have considerable absorption and lack
good dimensional stability and electrical properties.” They
are presently not important commercial materials.
Also includes casein plastics, casein manufacture, rubber

processing, and synthetic rubber. Address: B.S., Plastics
Dep., General Electric Co.
4178. Jamieson, George Samuel. 1943. Vegetable fats and
oils: Their chemistry, production, and utilization for edible,
medicinal and technical purposes. 2nd ed. New York, NY:
Reinhold Publishing Corporation. 508 p. Index. An earlier
edition was published in 1932. Series title: Monograph series
(American Chemical Society) No. 58. 24 cm. [50+ ref]
• Summary: In the section on drying oils, pages 300-11 give
an excellent overview and review of the literature on “Soy
(Soya) Bean Oil” which includes additional information
on harvesting and storage of soybeans, manufacture of
oil and meal, soybeans and their composition, tentative
specifications for raw soybean oil, composition of soybean
oil, etc. with an extensive bibliography. Pages 432-33 discuss
“Analysis of Soybeans.” Pages 450-52 discuss “Crude
Soybean (Hydraulic and Expeller) Oil.” Table 11 on p. 475
gives the smoke, flash, and fire points (in both Fahrenheit
and Celsius) of various oils, include 3 types of soybean oil:
expeller crude, extracted crude, and refined. Address: PhD,
USDA.
4179. Lincoln: New U.S. domestic soybean variety. 1943.
Seed color: Yellow (straw), hilum black.
• Summary: Sources: Morse, W.J. 1948. “Soybean
varietal names used to date.” Washington, DC: Appendix
to the mimeographed report of the Fourth Work Planning
Conference of the North Central States Collaborators of the
U.S. Regional Soybean Laboratory, Urbana, Illinois. RSLM
148. 9 p. May 26. See p. 5. “Lincoln–Illinois Experiment
Station selection.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 9-10. “Lincoln–Selection,
L6-685, from a cross between the Mandarin and Manchu
varieties by the Illinois Agricultural Experiment Station in
1934. Maturity, early; pubescence, tawny; flowers, white;
pods, two-, three-, and four-seeded; shattering, little; seeds,
straw yellow with black hilum, about 3,400 to the pound;
germ, yellow; oil, 21.7 percent; protein, 39.5 percent; iodine
number, 134.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Lincoln is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1943. Developer or sponsor: C.M. Woodworth and L.F.
Williams, Illinois AES (Agric. Exp. Station) and USRSL
(U.S. Regional Soybean Laboratory). Literature: 13, 14.
Source and other information: Selected from ‘Mandarin’ x
‘Manchu’. Prior designation: L36-685. Address: USA.
4180. Lougee, E.F. 1943. Plastics from farm and forest. New
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York, Los Angeles, Chicago: Plastics Institute. ix + 157 p.
Illust. No index. 18 cm.
• Summary: This book “is written for those who know little
or nothing about plastics but would like to learn more.”
Chapter 6, titled “Soybeans–an industrial crop,” is
largely about the work of Henry Ford and his researchers
(esp. Robert Boyer), but also includes the National Farm
Chemurgic Council, the 1936 Bankhead-Jones Act and
the U.S. Regional Soybean Industrial Products Laboratory
(Peoria, Illinois). Contains four photos. Address: La Cañada,
California. Former editor of Modern Plastics.
4181. Martin, J.P. 1943. Report of Committee in Charge
of the Experiment Station: Pathology. Printed Reports of
the Hawaiian Sugar Planters’ Association Annual Meeting
63:19-28. For the year 1943. See p. 26.
• Summary: Concerning soybean diseases: Bacterial blight
caused by Pseudomonas glycinea was found at the Oahu
gardens. Leaf spot caused by Alternaria sp. (brassicae?)
was found at Kailua. Mosaic caused by a virus was found at
Kailua and Waipio. Stem rot caused by Sclerotium rolfsii was
found at Kailua. Wilt caused by Fusarium bulbigenum was
found at Kailua. Address: Hawaii.
4182. Simmons, Charles F. 1943. More soybeans needed
for oil. Arkansas Agricultural College, Extension Leaflet
(Fayetteville) No. 23. [3] panels each side, front and back.
Revised.
• Summary: Contents: Varieties. Seedbed preparation.
Fertilizer requirements. Inoculation. Time of seeding.
Method of seeding. Rate and depth of seeding. Testing seed.
Cultivation. Harvesting. Storage. Classes and grades of
soybeans.
This leaflet begins: “Soybeans, especially needed at
present for oil in the nation’s war program, may be grown
throughout Arkansas on any land that is adapted to the
production of cotton, corn, or rice. Soybeans produced
for oil purposes are the green- or yellow-seeded varieties,
which usually have coarser stems, produce seed of higher
oil content, and produce a brighter meal than the dark- or
black-seeded varieties recommended for hay. In successful
production of soybeans for oil, careful consideration should
be given to choice of varieties; seedbed preparation; fertilizer
use; inoculation; time, method, rate, and depth of seeding;
cultivation; and harvesting.” Address: Extension Agronomist.
4183. Smith, E.V.; Swingle, H.S. 1943. Organic materials
as fertilizers for fish ponds. Transactions of the American
Fisheries Society 72:97-102. For the year 1942. See p. 97,
99. [6 ref]
• Summary: “Abstract: The production of fish ponds can
be increased by the use of organic [nitrogen-containing]
fertilizers such as cottonseed meal and soybean meal, and
productivity can be further increased by the addition of

superphosphate to these meals.”
However, in experiments, “dense growths of filamentous
algae developed in ponds fertilized with the above
materials... they interfere with fishing and harbor mosquito
larvae and pupae.” Some way must be found to overcome the
objectionable features of organic fertilizers before they can
be recommended for use in ponds. Address: Alabama Agric.
Exp. Station, Auburn, Alabama.
4184. Towle, R.S. 1943. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
13.
• Summary: “Soybeans were sown late, June 9, on account
of cold wet weather. Three varieties were sown, Minnsoy,
Cayuga, and Macauley Manchu. They emerged with a
good stand and grew well but all were killed by the frost
September 8. Pods developed on all 3 varieties, the most on
Minnsoy, but not enough to produce any beans.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
4185. USDA Bureau of Agricultural Economics, Extension
Flier. 1943. Soybeans go to war. Grow more soybeans for
victory. No. 7. 4 p. (BAE-EXT Flier-7).
• Summary: Describes why and how to grow and harvest
soybeans during World War II. Contents: Soybeans grow
where corn grows. One way to harvest soybeans. Beans are
needed for oil. Soybeans have many food uses. Uncle Sam
needs millions of acres of soybeans for beans each year.
Address: Washington, DC.
4186. USDA Bureau of Human Nutrition and Home
Economics. 1943. Soya flour and grits in wartime meals.
Washington, DC. 12 p. *
4187. USDA Separate from Agricultural Statistics (SAS).
1943. Statistics of oilseeds, fats and oils. No. 75. p. 1-8, 111140.
• Summary: Wayne Olson explains: “This publication has
exactly what is in the section entitled ‘Statistics of Oilseed,
Fats, and Oils’ in the (annual) Agricultural Statistics 1943.
This ‘separate’ includes the first 8 pages of the (annual)
Agricultural Statistics 1943 and the same pagination
(pages 111-140) in the Statistics of Oilseeds, Fats, and
Oils section of the annual Agricultural Statistics 1943. The
only differences are that the ‘separate’ has a list of authors
(contributors) not included in the annual and a table of
contents specific to oilseeds, fats, and oils, i.e., pages 111140.”
4188. Walls, E.P. 1943. Edible soy beans. Maryland
Agricultural Experiment Station (Department of
Horticulture), Miscellaneous Publication No. 28.
Contribution No. 1934. 7 p. Summarized in Soybean Digest,
April 1945. p. 16, 18. [9 ref]
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• Summary: “Since all soybeans are ‘edible,’ probably a
better name for those types and varieties which have been
developed for table use and for canning would be ‘vegetable
type’ soybeans, to distinguish them from the better known
agronomical types used for hay crops and soil improvement
purposes.”
“Probably no crop grown today has a more interesting
history than the soybean.” In the USA “Illinois was the
pioneer state. Here the Experiment Station workers,
cooperating with Mr. W.J. Morse of the Bureau of Plant
Industry, U.S. Department of Agriculture, conducted
extensive county tests.”
Discusses “vegetable soybeans” and work at the
Maryland Experiment Station. In 1939 canners and growers
in Maryland began making inquiries about the possibility
of growing edible soybeans as a canning crop. The author
describes how the soybeans are prepared for canning. There
is a marked tendency for the liquor to jell after the cans have
stood for a time. This makes a very unattractive product.
“Observation has led to the belief that jelling is closely
associated with maturity and this can largely be avoided by
harvesting the beans at the stage just before any white or
yellow beans have made their appearance.”
“Varieties grown in the four years have included Sousei,
Giant Green, Bansei, Toku, Jogun, Higan, Hokkaido,
Emperor, Willomi, Imperial, Aoda, and Mendota, making
twelve in all.” Varieties with the top 4 quality ratings in 1940
were Emperor, Bansei, Higan, and Giant Green. In 1941 they
were Emperor, Willomi, Jogun, and Toku. “It has been found
that soybeans may be hulled satisfactorily with a pea viner
by using Pea screens.”
“Sprouting soybeans: Either field or vegetable varieties
may be used. Usually the varieties having the smaller seeds
are preferred, because in the final product there is relatively
more sprout in relation to the attached bean, and both sprout
and bean are used. The light colored varieties make a more
attractive product than those with darker seed coats.”
“Miss Christine A. Heller, of the School of Nutrition,
Cornell University [New York], is quoted as saying: ‘These
beans (that is the remainder of the bean to which the sprout is
attached) have a very chewy texture, crisp and waxy like the
peanut. They will not get mushy like dried beans do, even
after long cooking. They need to be cooked only long enough
to remove the raw bean flavor.’”
Note: This is the earliest document seen (June 2013) that
mentions the soybean variety Mendota. Address: Canning
Crop Technologist, Univ. of Maryland.
4189. William Morse smiling (Photograph). 1943.
• Summary: This digital photo, with date, was sent to
Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).

Textiles; a handbook for the student and the consumer. Ed. 3.
New York, NY: Macmillan. ix + 388 p. Illust. Index. 21 cm.
[55* ref]
• Summary: Includes a discussion of artificial fibers
including aralac and soybean fiber. Chapter 12, “New fibers
and finishes,” has a section on “Soybean fiber” (p. 24344). This fiber, developed by research chemists at the Ford
Motor Co. under the direction of Robert A. Boyer, is now
in production. The Tubize Chatillon Company has been
awarded the U.S. patent for the manufacture of soybean
filament or staple fiber. Its manufacture, properties, and uses
are described.
4191. Woodruff, Sybil; MacMasters, M.M.; Klass, H. 1943.
The potential role of soybeans in the Occidental diet. In:
Proceedings of the Sixth Pacific Science Congress. Berkeley,
California: University of California Press. viii + 747 p. See
p. p. 459-69. Held 1939 in Berkeley, California. [23 ref]
• Summary: Table 1 shows factory consumption of soybean
oil (in thousand pounds) from 1932 to 1938 in shortening,
margarine, other edible products, total food uses, total
industrial uses, total factory consumption (which increased
from 25,269,000 lb in 1932 to 237,428,000 lb in 1938). Food
uses of soybean oil increased 57-fold during this period.
Table 2 shows “Varieties of green vegetable soybeans
tested in Illinois.” Six were rated very good, and 12 were
rated good.
Soybean flour is used mostly by commercial bakers and
food manufacturers. The amount “substituted for wheat flour
in commercially baked bread is probably not over 2 or 3 per
cent. This flour is not easily found on the retail market even
in soybean producing areas, except in food specialty shops at
fancy prices... Innumerable soybean novelties in the form of
breakfast cereals, beverages candies, salted nuts and the like
can be found in food specialty shops. They have proved more
attractive to persons following ‘faddist’ diet schemes than the
average householder. Individuals who use soybeans because
of allergies to common foods constitute another group of
users.”
“Vegetable or edible types of soybeans were first planted
only a few years ago by several of the state agricultural
experiment stations.” “If it is necessary [as for diabetics] to
keep the amount of dietary carbohydrates under control, it
should be pointed out that green-vegetable soybeans contain
about 11 per cent of total carbohydrates and mature beans
about 30 per cent.”
The sugar content of green soybeans decreases as they
mature. They also loose sweetness and flavor the longer
they are held at room temperature after picking; the greatest
losses are during the first 24-48 hours.
The factor that seems most to stand in the way of
soybeans being accepted in the USA is their flavor. Address:
Univ. of Illinois, Urbana.

4190. Wollman, Mary Schenk; McGowan, Ellen Beers. 1943.
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4192. Woodward, Carl R. 1943. Benjamin Franklin:
Adventures in agriculture. In: 1943. Meet Dr. Franklin.
The Franklin Institute, Lancaster Press, Inc., Lancaster, PA.
Roosevelt Univ. vi + 234 p. See p. 179-200. 25 cm. [33 ref]
• Summary: Contents: Introduction. Franklin the farmer: The
quest of the farm, the Philadelphia pasture lot, eighteenth
century farm demonstration. Franklin the agricultural leader:
Agricultural missionary, agricultural economist, agricultural
philosopher.
In 1743 Franklin formulated plans for an American
Philosophical Society, and in 1785 for a Philadelphia Society
for Promoting Agriculture.
Franklin was an agricultural missionary. His travels
about the colonies as postmaster-general gave him many
opportunities to observe the farm practices in different
regions. He collected new seeds and wrote to his friends
about new techniques. His membership in the Royal
Society of London and the London Society of Arts put him
in touch with many Englishmen who were interested in
agriculture and botany–men like Peter Collinson and Dr.
John Fothergill. They wanted American plants and seeds,
and Franklin wrote to John Bartram and Humphrey Marshall
for them. He secured for John Bartram his appointment as
American botanist to George III. On one occasion he sent
to his friend John Bartram from England seeds of turnips,
cabbage, and peas. He introduced rhubarb and Scotch kale
to America. While in France his advice was sought on
various agricultural matters. He secured American seeds for
the Compte [Comte] de Buffon for the Jardin des Plantes.
“Franklin was interested in the culture of hemp, flax, and
silk, and believed that these crops had great possibilities in
America.”
A chart (a sort of time line) near the end of the book is
a chronology of the major events of the 18th century with
special reference to the life of Benjamin Franklin. 1706 Jan.
17–Franklin born. 1723–Leaves Boston [Massachusetts]
for Philadelphia. 1731–Founds the public library system.
1732–Poor Richard’s Almanac. 1746–First experiments in
electricity. 1750–Determined the identity of lightning and
electricity. 1750–Elected to the General Assembly. 1757–
Sent to England as an agent of Pennsylvania. 1767–First visit
to France. 1768–Appointed agent by Georgia. 1769–Second
visit to France. 1771–Autobiography begun. 1774–Mrs.
Franklin died. 1776–Attended the Continental Congress
and signed the Declaration of Independence; he warned his
fellow patriots that their venture, if unsuccessful, could lead
to their execution for treason: “We must all hang together,
or we shall surely all hang separately.” 1787–Constitutional
convention. 1790–Franklin’s last publication “Abolition of
Slavery.” 1790–Franklin’s last letter (to Thomas Jefferson).
1790 April 17–Franklin dies. Address: Rutgers Univ., New
Jersey.
4193. U.S. Regional Soybean Laboratory. 1944. Southern

States Soybean Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi. February 29 to
March 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 108. Jan. 17. 3 p.
• Summary: This is the typewritten agenda for the
conference.
“First Session, February 29
“Tuesday Afternoon, 2:30 p.m.
“Dr. J.E. Adams
“Inspection of Delta Experiment Station
“Second Session, March 1
“Wednesday Morning, 8:30 a.m.
“Greenville, Mississippi
“Dr. J.E. Adams, Presiding
“General Organization
“The Delta Experiment Station
“Dr. C. Dorman, Mississippi Experiment Station
“2. The Bankhead-Jones Laboratories
“H.W. Marston, Agricultural Research Administration,
U.S.D.A.
“3. Cooperative relations–State Experiment Stations
and. the U.S. Regional Soybean Laboratory
“Dr. O.S. Aamodt, Division of Forage Crops and
Diseases, U.S.D.A.
“4. Coordinating activities of the Division of Forage
Crops and Diseases and the U. S. Regional Soybean
Laboratory
“W.J. Morse, Division of Forage Crops and Diseases,
U.S.D.A.
“5. Activities of the U.S. Regional Soybean Laboratory
“J.L. Cartter, U.S. Regional Soybean Laboratory
“6. Cooperation with the Southern States
“P.R. Henson, U.S. Regional Soybean Laboratory
“7. Southern Experiment Stations
“Representative
“Third Session March 1
“Wednesday Afternoon, 1:30 p.m.
“Stoneville, Mississippi
“W.J. Morse, Presiding
“Reports from Cooperating States
“(10 minutes each)
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
“2. Arkansas Experiment Station, Fayetteville. R.P.
Bartholomew, Stuttgart, C.R. Adair
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“4. Georgia Experiment Station, Experiment. U.R. Gore,
Tifton. T.L. Stephens
“5. Louisiana Experiment Station, Baton Rouge. T.P.
Gray
“6. Mississippi Experiment Station, State College. T.F.
O’Kelly
“7. North Carolina Experiment Station, Raleigh. T.A.
Rigney, Raleigh. E.E. Hartwig
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“8. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“9. South Carolina Experiment Station, Clemson. W.R.
Paden
“10. Tennessee Experiment Station, Knoxville. T.B.
Washko
“11. Texas Experiment Station, College Station. K.F.
Menke
“12. Virginia Experiment Station, Blacksburg. T.B.
Hutcheson
“Wednesday Evening, 8 p.m.
“Interesting War-Time Developments at the Northern
Regional Research Laboratory
“Dr. R.T. Milner, Northern Regional Research
Laboratory
“Fourth Session, March 2
“Thursday Morning, 8:30 a.m.
“J.L. Cartter, Presiding
“1. Discussion of soybean diseases.
“W.B. Allington, U.S. Regional Soybean Laboratory
“2. Discussion of soybean insect pests.
“E.W. Dunnam, Bureau of Entomology and Plant
Quarantine, U.S.D.A.
“3. Summary of 1943 southern agronomic data.
“P.R. Henson, U.S. Regional Soybean Laboratory
“4. Summary of 1943 southern chemical data.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“5. Arranging uniform nursery tests for 1944.
“L. F. Williams, U.S. Regional Soybean Laboratory
“Fifth Session, March 2
“Thursday Afternoon, 1:30 p.m.
“P.R. Henson, Presiding
“Discussion of Plans for 1944
“1. Discussion of date-of-planting tests and selections
for 1944.
“H.R. Albrecht, Alabama Experiment Station
“T.P. Gray, Louisiana Experiment Station
“T.A. Rigney, North Carolina Experiment Station
“2. Discussion of breeding methods and maintaining
pure seed stocks.
“L.F. Williams, U.S. Regional Soybean Laboratory
“3. Discussion of chemical methods of the Laboratory
and recommendations for improvement in agronomic end
chemical sampling.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“Thursday Evening, 8 p.m.
“Illustrated Talk on Soybeans in the Orient
“W.J. Morse
“Division of Forage Crops and Diseases
“Sixth Session, March 3
“Friday, 6:30 a.m.
“1. General agronomic problems with soybeans in the
Southern States,
“J.F. O’Kelly, Mississippi Experiment Station

“2. Administrative problems.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“3. New cooperative projects
“J.L. Cartter, U.S. Regional Soybean Laboratory
“4. Individual conferences
“RSLM 108 1-17-44.”
4194. Office of Distribution (USDA). 1944. Sale of dry pea
and soya soup powder. Announcements [of intentions to
purchase or sell certain commodities through the Federal
Surplus Commodities Corporation] FSC-1793. 2 p. Jan. 25. *
4195. Wall Street Journal. 1944. War & business: A daily
checklist–News on the economic front. Jan. 26. p. 3.
• Summary: “Dry Pea and Soya Soup Powder: The W.F.A.
will release about 4,000 cases, approximately 120,000
pounds of dry pea and soya soup powder to civilian
consumers, a portion of Government reserves which have
been held for war requirements. AG-921.”
4196. Burgess, P.S.; Hawkins, R.S. 1944. Agronomy.
Entomology and economic zoology. Arizona Agricultural
Experiment Station, Annual Report 54:37-38, 51-53. For the
year ending June 30, 1943.
• Summary: In the section on Agronomy, the subsection
titled “Soybeans” states (p. 37-38): “The Armredo variety
of soybeans, which is the only relatively non-shattering
strain of which any appreciable amount of seed is available,
produced an average yield of 23 bushels per acre at Mesa in
1942. An estimated 20 or 30 per cent of the beans were lost
by shattering during harvesting operations. Other varieties
produced yields ranging from 10 to 30 bushels per acre.”
In the section titled “Entomology and economic
zoology,” the subsection titled “Other pests” states (p. 52):
“Beans, soybeans, zinnias, and Sophora japonica were
damaged at Willcox and Douglas, as well as at Tucson,
in 1942, by a leaf beetle closely resembling Chalepus
scapularis.” Address: 1. Director; 2. Vice-Director. Both:
Tucson.
4197. Carver, J.S.; Brant, A. Wade.; Evans, Robert John.
1944. Soybean oil meal in the laying ration. State College of
Washington Agricultural Experiment Station (Pullman), V
Circular No. 15. Jan. 4 p.
• Summary: “The protein for laying rations has long been
supplied by such animal protein concentrates as meat scrap,
fish meals and milk by-products. During the past few years
these products have become increasingly difficult to secure.
The limited supplies of these animal protein concentrates
must be conserved and spread throughout all feed mixtures,
Therefore, the vegetable protein, soybean oil meal, has come
into extensive use to supply protein in the laying ration. The
purpose of this experiment was to determine the minimum
amount of animal protein in combination with soybean
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oil meal, which is required in laying rations to promote
satisfactory egg production.”
“Summary of Results: It would appear that a soybean oil
meal of good quality protein could be used as a sole source
of supplemental protein in a laying mash when fed at a level
of 16 percent protein in an all inclusive laying ration or at a
level of 20 percent protein in the mash when scratch grain is
fed.
“The average egg weight and body weight of hens fed
a high soybean oil meal laying ration was as satisfactory as
those fed high levels of animal protein in the laying ration.
“The egg yolk color was not affected by feeding high
levels of soybean oil meal in the laying ration.
“Satisfactory results in egg production were obtained by
feeding a protein concentrate composed of either 25 percent
herring fish meal and 73 percent soybean oil meal, or 40
percent herring fish meal and 60 percent soybean oil meal.”
Address: Pullman, Washington.
4198. Combs, O.B. 1944. Mendota: A new edible variety
from Wisconsin. Soybean Digest. Jan. p. 17.
• Summary: “Mendota, a new vegetable soybean variety
in 1943, promises to play an important role in the future
development of the vegetable soybean processing industry
in Wisconsin. Those who have canned or frozen this variety
consider it to be of outstanding quality. It is unusually
uniform in plant type and maturity, highly productive, and
almost entirely free from crinkle mosaic virus. Seeds reach
the immature harvest stage about ten days ahead of Bansei.
“Mendota was developed by the writer at the Wisconsin
Agricultural Experiment Station from a single plant taken
from a planting of F. P. I. No. 84668 in the summer of 1937.
Plants are 28 to 30 inches high; flowers are purple and open
about 40 to 45 days from seeding. The pubescence is grey
and the pods contain two to three seeds; 10 to 12 percent of
the pods commonly contain three seeds. Mature seeds are
medium size, averaging about 2,100 per pound, light straw
yellow with a pale hilum and yellow germ.
“Immature seeds of Mendota are bright green. Seeds
reach the optimum stage for immature harvest in Wisconsin
about 90 to 95 days from seeding. Complete maturity is
reached in 115 to 120 days.” Address: Dep. of Horticulture,
Wisconsin College of Agriculture.
4199. Hammond, John C. 1944. Partial substitutes for
soybean meal. Poultry Science 23(1):78. Jan. [2 ref]
• Summary: In “feeding growing chickens, as much as 15%
of cottonseed meal. corn gluten meal, peanut meal, or ground
hempseed may be used to replace an equal weight of soybean
meal in diets such as the control diet used by the writer.”
Address: Bureau of Animal Industry, USDA Beltsville
Research Center, Beltsville, Maryland.
4200. Krober, Orland A.; Collins, F.I. 1944. Effect of relative

humidity on the determination of oil in soybeans. Oil and
Soap 21(1):1-5. Jan. [10 ref]
• Summary: “It is well known that the quantity of oil
extractable from soybean meal with petroleum ether varies
with the moisture content of the meal. Within reasonable
limits, the higher the moisture level, the greater the quantity
of oil extracted.”
Yet, in practice, there wide discrepancies which this
investigation will address. Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
4201. Maltas, K.J. 1944. Distribution of protein. Soybean
Digest. Jan. p. 8-9.
• Summary: Contributed “In Protein Distribution Panel at
Western Grain & Feed Association Convention, Des Moines
[Iowa].”
“In late September the Bureau of Economics of the
U.S. Department of Agriculture issued the ‘1944 Outlook
Issue’ on the Feed Situation. In this release, the Bureau of
Economics estimates that the supplies of all protein feeds
for the 1943-44 season will be slightly larger than this past
year. However, the number of livestock on farms January 1,
1944, is expected to be greater than a year earlier by some 16
million units.
“Therefore the supply of protein feeds per animal unit
for the 1943-44 season is expected to be about seven percent
less than a year earlier. The supply of soybean oil meal this
year is not expected to be greatly different than last year’s
production.
“There is a huge surplus of crushing capacity in the
cottonseed industry which will be utilized to crush surplus
beans–and we hope, only surplus beans. Processors in the
‘Soybean Belt’ are rather concerned about the extremely
heavy movement of beans which Commodity is shipping out
of the Corn Belt states.
“The estimated soybean crop in Illinois is about 75
million bushels. Many grain men believe 70 million bushels
will come closer to the actual crop. Illinois has a crushing
capacity of about 60 million bushels. About 6½ to 7 million
bushels will be required for 1944 seed and if 3 to 3½ million
bushels are fed on farms–then Illinois probably has no
surplus beans over crushing capacity. Commodity admitted
that 13 to 15 million bushels had already been shipped out
of Illinois so it appears that Illinois processors will again
have to secure out of state beans–if out of state beans are
available.
“In Minnesota and Nebraska a similar situation exists.
It is reported that the Mankato, Minnesota, plant will be
compelled to change over from soybeans to flax before many
months.
“Many people in the feed industry feel that the regular
soybean crushing industry should be assured of a full year’s
supply of beans, and only the surplus shipped out. Processors
in the bean belt concur in this feeling.
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“Steps have been, and are being, taken to halt the
practice of hauling needed beans away from the processing
plants in the regular industry and we hope that these steps
will be successful.
“Distribution: There are many rumors in the feed trade
as to the kind of a job of distribution that is being done on
soybean oil meal this year. Undoubtedly there have been
some errors made, but in general I wonder if it hasn’t been
as good as, or superior to, the distribution of other protein
feedstuffs?
“Last spring, Mr. Dies, the president of the National
Soybean Processors Association, compiled distribution
figures on soybean oil meal by states for two previous crop
years. Beginning with October 1943, the processing industry
through Mr. Dies is submitting figures to the government on
soybean oil meal distribution by states, by months. I talked to
Mr. Dies recently and asked him how distribution in October
compared with October distribution in the two previous
years for which he had data. Mr. Dies said, ‘Distribution by
processors in October 1943 followed very closely the pattern
of distribution in the past. Meal was widely distributed and
in face of the supply and demand situation, the industry did
a magnificent job of distribution. Government officials who
have had occasion to study meal distribution records have
congratulated processors on distribution.’
“In fairness to Mr. Dies and government officials, I want
to say that their information is based on distribution by states
and not distribution to individual buyers. Some individuals
within a state may have received more, or they may have
received less, but the pattern of distribution by states
closely followed distribution in former years. It has been
the observation of soybean processors that many ‘so-called
soybean oil meal emergencies’ are caused by the buyer’s
inability to secure the amounts of other protein concentrates
that he has had in the past–or that he needs–or wants now.
“The Soybean Processors Association has worked very
closely–I believe as closely as any industry–with government
officials. However, it is impractical to expect that soybean
oil meal supplies can be stretched to ‘fill all the holes’ caused
by lack of other protein supplies.” Address: A.E. Staley Mfg.
Co., Decatur, Illinois.
4202. Miller, J.I.; Morrison, F.B. 1944. Effect of heat
treatment and oil extraction on the utilization and
digestibility of soybean protein by lambs. J. of Agricultural
Research 68(1):35-47. Jan. [14 ref]
• Summary: “Various experiments with nonruminants,
such as pigs, chickens, and rats, have shown that both raw
soybeans and soybean oil meals that have not been well
cooked furnished protein of poor quality or low value when
fed as the principal source of protein... On the other hand,
these experiments have shown that well-cooked soybean oil
meals furnish good-quality protein, and that heat treatment
of raw soybeans, or further heat treatment of insufficiently

cooked soybean oil meals, results in marked improvement
in the efficiency of the protein.” Address: 1. Assoc. Prof.
in Animal Husbandry; 2. Animal husbandman, animal
nutritionist, and head of the department. Both: Dep. of
Animal Husbandry, New York (Cornell) Agric. Exp. Station.
4203. Morse, W.J. 1944. Marketing and storage of soybeans
in Manchuria. Soybean Digest. Jan. p. 6-7.
• Summary: “The soybean is the most important agricultural
crop in Manchuria.” Soybeans make up more than 25% of
Manchuria’s staple crop acreage; annual production is about
150 million bushels. About two-thirds to three-fourths of
Manchuria’s soybeans and soybean products (the oil and
cake) are exported, and account for more than 60% of the
value of Manchuria’s exports.
The great movement of soybeans from the farmer to
market begins in November or December, after the ground
and rivers freeze, since the trails across the country are
otherwise unfit for heavy hauling in the cumbersome twowheel carts.
The farmer threshes his beans using a primitive flail, or
by having a donkey or horse pull a stone roller over them on
the dirt threshing ground. The seeds are then stored in small
bind made of hand-woven grass matting along the side of the
threshing ground. When travel conditions permit, the farmers
sacks his beans, loads from 8 to 12 sacks upon the cart, and
starts overland to the nearest rail or river point, where the
beans are sold to Chinese grain merchants.
In North Manchuria, where the fall and winter months
are comparatively dry, open storage with little covering
on the beans prevails. The beans are placed in bags, each
holding 213 pounds, and piled in large ricks. In some cases,
matting or canvas is used to cover the top and part way
down the sides of the ricks. In South Manchuria, where there
is more or less rain or snow during the winter months, the
beans are placed in covered storage. Osier bins are widely
used by the Chinese grain merchants in this region to store
beans, millet, or kaoliang. “In the construction of these bins,
logs or heavy pieces of timber are placed close together in a
circle with a diameter of about 18 feet. A matting of closelywoven kaoliang stalks is then placed over the logs or timber
forming the floor of the bin. The wall of the bin is made of
strips of rice straw matting about 15 inches wide. As the bin
is being filled the strips are gradually wound around until
about 20 feet high. The roof of the bin consists of bundles
of rice or millet straw overlapping each other like shingles.
The average osier bin is said to hold about three carloads of
beans, each carload containing 150 sacks.”
Photos show: (1) Many large, cylindrical osier bins,
about 20 feet high, in the storage yard of a Chinese merchant,
Kaiyuan, Manchuria. Some 6-8 two-wheel carts, piled high
with bags, are arriving and unloading their cargo. In this
storage yard, more than 80 osier bins are filled with newcrop soybeans and many others are being filled. The yard is
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said to receive about 1,000 carts of beans a day during the
height of the bean season. (2) Soybeans, piled high in large
sacks, stored in a modern metal warehouse of the South
Manchurian Railway, Dairen, Manchuria. (3) Transporting
soybeans in bags on a junk with one rectangular sail. (4) Two
men standing by a soybean storage bin (about 4 feet high)
made of woven grass matting at the side of the threshing
ground. (5) An osier bin for storing soybean seed commonly
used in South Manchuria. (6) The foundation of an osier bin,
showing the logs over which a matting of kaoliang stalks is
laid. (7) Inspecting soybean seed in a railway yard. Address:
Senior Agronomist, USDA Bureau of Plant Industry,
Washington, DC.
4204. Soybean Digest. 1944. Soy on NBC network. Jan. p. 9.
• Summary: “The Department of Agriculture has introduced
a new booklet, ‘Cooking with Soya Flour and Grits,’ to
the American public.” A photo shows Dr. Julia I.H. Chen,
Miss Nancy Osgood, NBC producer, and Donald S. Payne,
chief of the soya products section in WFA. “As a result of
the broadcast there were nearly 3,000 calls for the booklet.
‘Cooking with Soya Flour and Grits,’ is now being revised to
include additional recipes.”
4205. Soybean Digest. 1944. Grits and flakes... from the
industry: LeClerc has retired. Jan. p. 18.
• Summary: “Dr. J.A. LeClerc, who recently retired as senior
chemist in the U.S. Department of Agriculture, announces
that he is ‘available for consultation and research regarding
food problems, analyzing, processing, manufacturing,
preserving and formula making.’ A specialist in cereals,
grains, soybeans, peanuts, in baking, milling and canning,
Dr. LeClerc is interested in preparing special articles on food
for various publications.”
Note: The home address of Dr. Joseph Arthur LeClerc
[pronounced le-CLAIR] was 225 Cedar Ave., Takoma Park,
Maryland. Phone: SLigo, Washington, DC.
4206. Walsh, Robert M. 1944. Soybeans after the war–4:
Soybeans and world trade. Soybean Digest. Jan. p. 4-5.
• Summary: “Production of soybeans in the United States
is now second only to production in China and is perhaps
in excess of output in that country. The upward climb in
production of soybeans in the United States has been truly
spectacular–from 14 million bushels in 1933 to over 200
million bushels in 1943. More will be required in 1944.
In 1942 we wrested second place in soybean production
from Manchuria. In 1943 we were about on a par with prewar China, which for many years was the world’s largest
producer and consumer of soybeans. Other countries lag far
behind in output of this once lowly crop.
“What are the prospects for American soybeans in the
post-war world?
“For the short-term the outlook is fairly clear. Until the

collapse of the Japanese hold on the South Pacific, demand
for soybeans will exceed supplies. The defeat of Germany
will release European purchasing power and a desire for
adequate feeding. World markets will be scoured for oilbearing materials, oils and fats, and high-protein animal
feedstuffs.
“European demands for fats and oils and for oilcake
and oilmeal after the defeat of Germany will not, of course,
be supplied wholly from American soybeans or from other
American oil-bearing materials and fats. Argentine and
Indian flaxseed, sunflower seed from Latin America, palm
oil and palm kernels from West Africa, copra from the free
islands of the South Pacific, whale oil from the Antarctic, and
other oil-bearing materials and oils still available in remote
areas will be drawn upon to restore food consumption in
Europe to something approximating its pre-war level and to
essay a rebuilding of livestock herds.
“Stringent supply: No one can say when the period of
stringent supply following the war in Europe will end. The
defeat of Japan may mark the turning point. Even then, time
will be required to restore the plantations and trading centers
of the East Indies, Malaya, and the Philippines, so that
supplies of oil-bearing materials–which furnished about three
billion pounds of fats annually in the pre-war period–may
again be shipped in volume overseas.”
A graph shows: Soybeans harvested for beans:
Production, crushings, and price, United States, 1924-43.
Note: This article speaks as if the defeat of Germany
and Japan are assured; it is just a matter of time. But victory
in Europe did not come until 8 May 1945. And, after being
devastated by atomic bombs dropped by the USA on
Hiroshima and Nagasaki, Japan did not sue for peace until 10
Aug. 1945. Address: Principal agricultural economist, Div. of
Statistical and Historical Research, USDA.
4207. Weber, C.R. 1944. More, better soybeans: Lincoln,
new variety, to be grown by a few Iowa farmers in 1944.
Farm Science Reporter (Iowa State College) 5(1):3-6. Jan.
Iowa Experiment Station reprint.
• Summary: Lincoln has outyielded every other soybean
variety with which it has been compared in Iowa. Its yields
range from 25.0 bu/acre in southern Iowa to 36.4 bu/acre
in central Iowa, to 27.0 bu/acre in northern Iowa. A photo
shows C.R. Weber in a field at the Agronomy Farm, Ames,
Iowa, in 1943, examining soybeans. Address: Iowa State
College, Ames, Iowa.
4208. Gleanings in Bee Culture. 1944. Feeding pollen and
soybean flour. 72:54. Feb. [1 ref]
• Summary: This article begins: “(Inquiries come in
concerning the feeding of pollen and soybean flour in the
spring. This information issued in April, 1943, together with
Circular E-531 issued in March, 1941, and available at the
Beltsville office should give complete information.–Editor.)
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“Soybean flour made by the expeller process is better
than that made by the solvent process. The following
companies manufacture soybean flour by the expeller
process:
“Spencer Kellogg & Sons, Inc., Decatur, Illinois;
A.E. Staley Company, Decatur, Illinois; Allied Mills, Inc.,
3400 Board of Trade Bldg., Chicago, Illinois; Central Soya
Company, Decatur, Indiana; The Glidden Company, 5165
West Moffat Street, Chicago, Illinois; I.F. Laucks Company,
Inc., Portsmouth, Virginia.–United States Department of
Agriculture, Agricultural Research Administration, Bureau of
Entomology and Plant Quarantine, Beltsville, Maryland.”
4209. Hackleman, J.C. 1944. Soybeans in Illinois–Review
and preview. In: Univ. of Illinois, College of Agriculture, ed.
1944. Report of the First Soybean Processors’ Conference,
Urbana, IL. 51 p. See p. 28-32. Feb.
• Summary: “The Illinois Agricultural Experiment Station
will soon round out 50 years of experience with soybeans.
It was not until after the turn of the century that a few of the
more daring farmers tried out this new crop. We have at least
one and possibly three or four farmers in Illinois who are just
now completing 40 years of experience with the crop on their
farms.
“Frank Hurrelbrink of Taylorville, Christian County,
secured a few seeds of each of three or four varieties at the
Experiment Station in 1904. He has been a true pioneer in his
work on this crop. In fact we have, for years, had a variety of
soybeans known as Hurrelbrink, which was selected by Mr.
Hurrelbrink from the start and which he obtained from the
Experiment Station in 1904. This is one of the first varieties,
if not the first, selected in Illinois because of its peculiar
adaptation and qualities for certain areas.
“Many other pioneers have made definite contributions
to the soybean history of Illinois. Without attempting to
name all, we might mention Charles Meharry, Tolono; W.E.
Riegel, Tolono; C.H. Oathout, Macomb; John T. Smith,
Tolono; Russell Davis, Clayton; E.D. Funk, Bloomington;
Paschal Allen, Green Valley; and Loren Wilderman,
Freeburg.
“As we think back over 25 years of active participation
in the soybean program in Illinois, it seems that the progress
of the crop has been influenced most by about six events:
1. Introduction or creation of new varieties. 2. Variety
demonstrations in more than three-fourths of the counties
of the state. 3. Adaptation of the combine to soybean
harvesting. 4. Development of a commercial market for the
surplus beans. 5. The price guarantee by American Milling
Company, Funk Brothers Seed Company, and G.L.F. in 1928.
6. Utilization of soybean oil by the paint industry.
“Despite the efforts of the Experiment Station and of
these early producers, the introduction of soybeans to Illinois
farmers and the establishment of the crop on Illinois farms
was a slow process. Even as late as 1914, the first year for

which we have any estimate, the total acreage devoted to
soybeans was approximately 1,000 acres, of which 800 acres
were grown for hay and 200 acres for seed...
“We can thank our good friend, Mr. A.J. Surratt, for
getting these acreage figures some years before we would
otherwise have obtained them... Beginning in the winter of
1919-20, a demonstration project was set up for the purpose
of acquainting farmers with the new soybean crop and its
culture... The first year, 1920, we had three demonstrations.
These proved very helpful and a more vigorous effort was
made to encourage the use of soybeans. Fifteen counties had
soybean demonstrations in 1921, and 16 counties followed
the regular extension project outline for this work in 1922.
Twenty-seven counties had demonstration plots in 1923, 22
in 1924, and 28 in 1925...
“In 1922 approximately 50 bushels of a pure selection
of Manchu soybeans were introduced into the state and
certification of that seed started. A soybean survey made ‘at
the end of 1927 indicated that the Manchu occupied between
65 and 70 percent of the commercial soybean producing area
in Illinois.’
“The third epoch in Illinois soybean history occurred
October 22, 1924, when Garwood Brothers used the first
combine ever used in the state to harvest soybeans. The first
day from 9 a.m. to 4 p.m. they combined 27 acres of a 65acre field of A.K. soybeans. The yield was from 22 to 23
bushels per acre. Without this step the place soybeans now
occupy would be much less important. We had reached the
place where farmers were seriously questioning the wisdom
of increasing the production of soybeans with the existing
machinery designed for other crops. The advent of the
combine solved the major machinery problem.
“The fourth far-reaching event in the rise of this
important crop was the development of a commercial market
for the surplus beans. The rise in popularity of soybeans in
Illinois and other states had been sufficiently rapid to take
practically all the seed produced until about 1921, when
some people began to foresee the day when the seed market
would be inadequate.
“The first recorded effort to find an outlet for surplus
beans was in 1921, when the president of the Illinois Farm
Advisers’ Association appointed a committee of three farm
advisers and a representative of the University of Illinois to
contact industry for the purpose of finding a possible outlet
in Illinois to handle soybeans. Two companies agreed to
make some experimental runs. These pioneers found two
more or less conflicting angles to their efforts. First, it was
not easy to induce buyers of oil and meal to purchase these
new products and find a place for them in their business,
especially when the supply was neither large nor constant.
Second, because of the wide spread between seed and
commercial bean prices, the producer of beans was not sure
he wished to produce more than he could dispose of for seed.
“This rather uncertain production program ran until
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1928, when because of the extremely heavy abandonment
of winter wheat in Illinois it seemed necessary to turn to
soybeans for a part of the acreage if some assurance could
be given that a sudden increase in production would not
result in ruinous prices. As a result of suggestions made
in the fall of 1927, Mr. H.G. Atwood, president, and Mr.
Arthur G. Heidrich, vice president of Allied Mills, offered to
discuss the possibility of working out a marketing plan for
the increased soybeans. At a conference attended by Messrs.
Atwood, Heidrich, and James McConnell of G.L.F., Farm
Adviser Wilfred Shaw, and J.C. Hackleman, a plan was
formulated for underwriting the production of 50,000 acres
of soybeans.
“The purpose of this contract was to give Illinois
soybean producers more assurance that their expanded
acreage was needed and could be used. Press and radio
helped acquaint farmers with the program. The following
comments from the April 21 issue of Prairie Farmer are
typical.” There follows a long, three-paragraph extract.
“This minimum price came at a time when Illinois
farmers had suffered one of their greatest losses of winter
wheat. Without some such minimum price guarantee, they
would not have materially increased their soybean acreage
because they had not forgotten the price they received for
the crop of 1924, following which the 1925 acreage dropped
34,000 acres below the previous crop. This price guarantee
for Illinois soybeans in 1928 and the renewal of a price
guarantee for 1929 not only in Illinois but also in Indiana and
Ohio surely proved a turning point in soybean history.”
“The sixth epoch in the Illinois soybean story came
in 1931, when the Illinois Agricultural Experiment Station
began a series of experiments designed to find a method
of successfully utilizing soybean oil in paint. This project,
under the direction of Dr. W.L. Burlison, led to the utilization
of large quantities of soybean oil by several of the large paint
manufacturers...
“Another event of far-reaching importance in more
recent soybean history was the recognition given Illinois
in 1936, when the Regional Soybean Industrial Products
Laboratory was located here at the University.” Address:
Univ. of Illinois.
4210. Morse, William J.; Cartter, Jackson L.; Weber, Charles
R.; Williams, Leonard F.; Probst, Albert H.; Arneson,
Morris A.; Heusinkveld, David. comps. 1944. Results
of the Cooperative Uniform Soybean Nurseries. Part I.
North Central States–1943. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 109. Feb.
86 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1944%20nust.PDF
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Agricultural
Research Administration. Bureau of Plant Industry, Soils,
and Agricultural Engineering, cooperating with State

Agricultural Experiment Stations of the North Central
Region.”
Contents: Introduction. Cooperation. Location of
uniform tests. Map of north central region. Methods.
Uniform Test, Group I. Uniform Test, Group II. Uniform
Test, Group III. Uniform Test, Group IV. Precision of
experimental designs. Effect of location on composition.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
4211. Oberhelman, Lois; Beeson, K.E.; Straszheim, M. 1944.
Growing and using soybeans for food. Purdue University
(Indiana), Department of Agricultural Extension, Extension
Bulletin No. 305. 8 p. Feb. [1 ref]
• Summary: Contents: Introduction (mentions “fresh green
soybeans”). Description of the plant. Suitable yellow
varieties. Varieties available from producers or dealers
in the Corn Belt (“Leading vegetable varieties adapted
to Indiana are listed in order of maturity... Numbers
accompanying variety names are U.S.D.A. introduction
numbers”): Very early (Giant Green). Early (Bansei, Fuji,
Chusei, Kanro). Midseason (Hokkaido, Jogun, Willomi,
Kura, Sousie [Sousei], Toku, Emperor, Tastee). Medium
late (Rokusun, Funks Delicious [Funk Delicious], Higan,
Easy Cook [Easycook]). Late (Aoda). Very late (Nanda).
Seed sources (“For names of growers or distributors of
vegetable soybean seeds, write to the Agronomy Extension
Division, Purdue University”). Culture (“Rabbits like
vegetable soys”). Commercial uses (“In Wisconsin, Ohio,
and other states companies are canning green vegetable
varieties on a commercial scale in much the same manner
as garden peas”). Home uses: Green soybeans, canning
green soybeans (“vegetable soybeans”), dry soybeans (with
8 recipes, including those for “soybean pulp–made by
mashing, grinding, or pressing the cooked dried soybeans
through a coarse sieve”). Soybean sprouts (with 4 recipes).
Soybean flour, grits and puffs (with 8 recipes). Address: 1&3.
Home Economics Extension; 2. Agronomy Extension. All:
Lafayette, Indiana.
4212. Paschke, R.F.; Wheeler, D.H. 1944. Formation and
decomposition of peroxides of unsaturated fat esters. Oil and
Soap 21(2):52-57. Feb. [11 ref]
• Summary: “Distilled methyl esters of soybean fat acids
were used because they were easy to prepare and could be
readily purified by distillation.”
The summary contains six points; the first of these is:
“1. A study of reaction time and the effect of oxygen on
determination of peroxide by the acetic acid-potassium
iodide method shows that a one-hour reaction time in the
absence of oxygen is necessary, especially on samples of
high peroxide.” Address: U.S. Regional Soybean Industrial
Products Laboratory, Urbana, Illinois. Wheeler’s present
address: General Mills, Inc., Minneapolis, Minnesota.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1540

4213. Probst, A.H. 1944. Influence of fertilizer, fertilizer
placement, soil moisture content, and soil type on the
emergence of soybeans. J. of the American Society of
Agronomy 36(2):111-20. Feb. [8 ref]
• Summary: “A factor of great importance in the continued
economical production of soybeans in view of the vast
expansion in soybean acreage and the constant decrease in
fertility of the soil, is the application of mineral fertilizers to
soybeans under those conditions that warrant their use.
“Since soybeans are frequently impeded in germination
and emergence by mineral fertilizers, it is of importance to
know what kind and amount of fertilizer may be applied
and under what conditions, without injurious effects to the
germinating seed and the young seedlings.” Address: Asst.
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, ARS / USDA; and U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois; and Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
4214. Soybean Digest. 1944. Lend-lease takes soya to
starving peoples. Feb. p. 10-11.
• Summary: “Millions of pounds of American-produced soya
products are being shipped overseas to lend fighting strength
to Allied armies and to help mend the broken health of
subjugated peoples as Nazi occupied countries are liberated.”
“Soya goes with the Red Cross, with lend lease, into so
many parts of the world that its name has to be spelled in 15
languages.
“The soya products section of War Food
Administration’s Office of Distribution, which plans soya
procurement programs, advises on purchases, and knows
more about soya than anyone else in Washington [DC], gives
these figures on total soya purchases (exclusive of army) for
overseas shipments:
“Concentrated cereal foods containing soya, 19,199,520.
“Dry soups containing 20 to 30 percent soya, 56,504,000
pounds.
“Dry cheese mix, 6 million pounds.
“Dry stew mix with 20 percent soya, 4,032,000 pounds
at the rate of approximately 672,000 pounds a month for the
last six months.
“Soya flour, most of which is destined for Great Britain
and Russia, 211,328,000 pounds–purchased since the fall of
1941.
“Soya grits, 108,580,000 pounds.
“Soybeans, mostly for Great Britain, 104, 463,000
pounds–purchased since July 1941.
“And the comparatively new, high protein spaghetti,
destined for the spaghetti-eating countries of southern
Europe, more than a million and a half pounds.”
4215. Soybean Digest. 1944. As seen from Washington. Feb.
p. 15.

• Summary: Contents: Price support. Flour hearing.
Margarine allocation.
“Price support: There is an outside chance that War Food
Administration may increase its support price on the 1944
crop of soybeans at least $2 a bushel, possibly higher.
“Food Administrator Martin Jones has announced a
support price figure of $1.94 a bushel, has taken care not to
antagonize Congress on the subsidy issue, and has passed
the word along to agencies working on methods for handling
support price programs not to tamper with price.
“But in WFA offices in the U.S. Department of
Agriculture the $1.94 figure already has been tagged the
‘bargain basement’ price. And there is an under current of
feeling here that the support price for soybeans is among
those that will have to be adjusted if 1944 goals are met.”
4216. Univ. of Illinois, College of Agriculture. ed. 1944.
Report of the First Soybean Processors’ Conference. Urbana,
Illinois: University of Illinois and Soybean Processors
Cooperating. 51 p. Held 24 Feb. 1944 at Univ. of Illinois,
Urbana. [26 ref]
• Summary: “The First Soybean Processors’ Conference
was held in the Illini Union, University of Illinois, Urbana,
Illinois, February 24, 1944. The suggestion for the
conference originated with the processors and the program
was arranged by the Department of Agronomy, University of
Illinois, in consultation and cooperation with the processors
and the U.S. Regional Soybean Laboratory.”
Program. Chairman: W.L. Burlison. Opening the
conference, by Edward J. Dies, President, National Soybean
Processors’ Association, Chicago, Illinois. How soybean
varieties behave, by R.F. Fuelleman, Dep. of Agronomy,
Univ. of Illinois (UI). Creating new kinds of soybeans, by
C.M. Woodworth, Dep. of Agronomy, UI. Soybeans do
have serious diseases, by W.B. Allington, U.S. Regional
Soybean Laboratory, U.S. Dep. of Agric (USDA). The
place of soybeans in the rotation, by M.D. Appleman, Dep.
of Agronomy, UI. Does fertilizing soybeans pay?, by A.L.
Lang, Dep. of Agronomy, UI. What does it cost to produce
soybeans, by R.H. Wilcox, Dep. of Agric. Economics,
UI. Soybeans in Illinois–Review and Preview, by J.C.
Hackleman, Dep. of Agronomy, UI. The work of the U.S.
Regional Soybean Laboratory–Jackson L. Cartter, U.S.
Regional Soybean Lab., USDA. The soybean in the postwar
World, by Lamar Kishlar, Ralston-Purina Co., St. Louis,
Missouri. Practical problems of the soybean processor, by
D.J. Bunnell, Central Soya Co., Chicago, Illinois. Other
soybean investigations in progress (informal), by W.L.
Burlison, Dep. of Agronomy, and E.W. Lehmann and D.G.
Carter, Dep. of Agric. Engineering, UI.
On pages 50-51 is list of the name, address, and
organization of the conference attendees. Address: Urbana,
Illinois.
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4217. Koehler, Benjamin; Allington, W.B.; Kent, G.C.;
Tervet, I.W. 1944. 1943 results of the uniform soybean
seed treatment tests on soybeans. Plant Disease Reporter,
Supplement (USDA) No. 145. p. 76-79. March 15.
• Summary: “The uniform seed treatment test on oil type
soybeans was conducted in 9 North Central States in 1943.
These tests were directed by the War Emergency Committee
of the Upper Mississippi Valley Plant Pathologists. All the
seed was treated and sent out to the cooperators from the
U.S. Regional Soybean Laboratory at Urbana, Illinois. Seed
of low viability was used and the planting rate was about
1 bushel of seed per acre. In the northern section (South
Dakota, Minnesota, and Wisconsin) a Manchu type soybean
(72% germination) was used while in the rest of the area the
Lincoln variety (47% germination) was used.
“In order to study the effect of seed treatment on the
effectiveness of inoculation with nodule bacteria, the plots
were split, each whole plot consisting of two 18-foot rows
with the same chemical treatment, 1 row inoculated just
before planting and 1 row left uninoculated. Each cooperator
was furnished with a humus culture of soybean nodule
bacteria with instructions to insure uniform inoculation at the
different locations. Four randomized blocks were planted at
each location. Since the treatment by inoculation interaction
this year was not significant the estimates of stand and yield
given in the Tables are the average of 8 replications.
“Data were taken on both stand and yield. The seed
treatment chemicals and rates of application per bushel were
as follows: Untreated check, Semesan Jr. 2 oz., Fermate 1
oz., New Improved Ceresan 1/2 oz., Arasan 1 oz., Arasan 2
oz., Spergon 2 oz., and Spergon 3 oz.
Table 71 gives the names of the cooperators, locations,
and general effects of the seed treatments at the various
locations in 1943.
“Effect of Soybean Seed Treatment on Stands:
Significant increases in stand from seed treatment were
obtained in Minnesota, Ohio, Illinois, Iowa, and Nebraska,
whereas the increases were not statistically significant in
Wisconsin, South Dakota, Kansas, and Missouri. For all
the stations together every treatment used was significantly
better than the check as shown in Tables 72 and 73. The
heavy application of Arasan appeared to be the best treatment
this year. The treatment x station and the inoculation x
treatment interactions were not statistically significant. Very
little is known concerning the causal factors for seed decay,
seedling diseases. etc. with soybeans, consequently nothing
was learned in regard to control of specific diseases of
that nature. Most of the plantings were made later than the
normal time due to unfavorable weather conditions. Fairly
accurate records were kept of the environmental conditions
from the time of planting until the final stand counts were
taken. The effectiveness of the seed treatments apparently
did not depend upon any one environmental factor.
“Effect of Soybean Seed Treatment on the Yield:

Somewhat better yields were obtained from treated seed
than from untreated seed in South Dakota, Kansas, Illinois
and Ohio, but only in South Dakota were the increases
significant as shown in Table 74. No increases were obtained
in Missouri, Iowa, and Nebraska. Yields were not obtained at
St. Paul, Minnesota, and at Madison, Wisconsin.
“Although in many cases attempts were made to locate
the plots where soybeans had never been grown before
in order to test adequately the effect of seed treatment
upon the effectiveness of inoculation, only one station
met with apparent success. At Brookings, South Dakota,
the uninoculated rows were entirely free of nodules,
While nodulation occurred in the inoculated rows. Careful
examination of roots at this station disclosed that all the seed
treatments were detrimental but not prohibitive to nodulation.
The most interesting result in regard to inoculation, however,
is that with the exception of Urbana, Illinois, all the locations
reported decreased yields with inoculation. This was true of
the checks as well as of the chemical treatments. The reason
for this unexpected result is obscure. No effect on stands
was found but some of the yields were reduced significantly
and the general reduction in yield at all locations was highly
significant (Table 75).
“At the locations where the plants from uninoculated
seed were well nodulated, treatments with the seed
disinfectants used had no noticeable retarding effect on
modulation.
“The common farm practice at present is to plant more
soybean seed per acre than is absolutely necessary in order
to have added assurance of good stands. The result from
seed treatment tests this year indicate that the rate of seeding
might possibly be reduced about 10 percent without a
reduction in stand if the seed is treated.
“These tests must be conducted for several more years
before definite conclusions can be reached. At present seed
treatment for soybeans cannot be recommended.”
Note 1. This is the earliest document seen (June 2007)
that mentions Spergon.
Note 2. This is the earliest document seen (Aug. 2009)
with the term “seed treatment” in the title. Address: Soybean
Seed Treatment Committee: 1. Illinois Agric. Exp. Station,
Chairman; 2. U.S. Regional Soybean Lab.; 3. Iowa Agric.
Exp. Station; 4. Minnesota Agric. Exp. Station.
4218. Vestal, Edgar F. 1944. Diseases in stored grain
and soybeans in Iowa. Plant Disease Reporter (USDA)
28(6):184-86. March 15.
• Summary: Page 186: “Soybeans: Five samples of soybeans
were secured in the survey and germinations secured. These
varied from 86.86 to 90.00%. Lack of time has prevented
the determining the kinds of fungi that occurred on the
seed. During the survey just completed only one sample
was secured. In some cases the seed had not been secured
while in others the farmer indicated that no soybeans are to
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be planted this year. In the northwestern portion of the State
this indicated an increase in the hemp plantings. During
this survey no attempt was made to secure data on hemp.”
Address: Emergency Plant Disease Prevention Project, Iowa.
4219. Fohn-Hansen, Lydia. 1944. How to sprout soy beans
and other seeds for table use. Alaska University, Agricultural
Extension Leaflet No. 142. 3 p. March 20.
• Summary: At the top of the first page is written:
“Cooperative Extension Work in Agriculture and Home
Economics, University of Alaska, Territory of Alaska, and
United States Department of Agriculture Cooperating.”
This typewritten leaflet begins: “Select beans that will
make good seeds and throw away broken or blemished ones.
Wash them well.
“The small variety grown especially for sprouting may
be sprouted without the use of anti-mold, but large ones need
to be treated. in other respects the process is the same for
large or small varieties.
“1. Soak 1/2 cup over night in lukewarm water to which
has been added a pinch of chlorinated lime–three cups of
water to a cup of beans.
“2. In the morning pour off the water, and put the beans
in colander or flower pot. Cover with wet cloth or a lid. Set
them in a dark, warm place.
“3. Water the beans two or three times a day by flushing
with warm water and letting it run off.
“4. Each evening rinse the beans with chlorinated water
made by dissolving one-third teaspoon chlorinated lime
to one gallon of water. Make up the supply all at once in a
gallon jar.
“5. On the third to the fifth day the sprouts will be ready
to eat.
“6. To prepare raw sprouts, rinse them in cold water,
chop and serve in salad or sandwiches. Roots and skins need
not be removed.
“7. To cook, rinse them and cook for 20 minutes with
little water added. Season to taste or add to soup, chop suey,
spaghetti or rice dishes.
“Since the main virtue of sprouted seeds is in the high
content of ascorbic acid, it is a good practice to serve them
raw and fresh rather than cooked, as cooking decreases
ascorbic acid.” Note: No! Soy sprouts must be cooked to
inactivate trypsin inhibitor and rid them of their raw, beany
taste.
“Store the sprouted beans in a refrigerator as lettuce.
They will keep a week but are best within three days after
sprouting.
“People who do not like soy beans immediately can
acquire a taste for them by eating a little each time they are
served.
“Other seeds suitable for sprouting are turnip, radish,
barley, wheat and oat.”
Recipes are given for: Chop suey soy. Soy sprout

casserole. Sprout salad. Soytash. Creole soy sprouts. Other
soy-sprout suggestions.
Note: “Louisiana Creole is a style of cooking originating
in Louisiana, United States which blends French, Spanish,
Indian, Caribbean, Portuguese, Greek, Canarian, West
African, Amerindian, German, Italian and Irish influences, as
well as influences from the general cuisine of the Southern
United States.
“Creole cuisine revolves around influences found in
Louisiana from populations present in Louisiana before
the sale of Louisiana to the United States in the Louisiana
Purchase of 1803” (Source: Wikipedia, at Louisiana Creole
cuisine, Feb. 2015). Address: Home Demonstration Leader.
4220. Eagle Grove Eagle (Iowa). 1944. You are invited to
visit the Boone Valley Cooperative Processing Association
plant on Friday, March 24, and see Felco soy bean meal
in the making. March 23. p. 4. Thursday. Special 4-page
section.
• Summary: This invitation has a big page-width banner
headline across the top half of the first page of this 4-page
special issue of the newspaper. Below that, in smaller letters,
we read: “Starting at 10:00 a.m. Friday, March 24th there
will be regularly conducted tours through the plant for
everyone. Officers and directors who are acquainted with the
operation will serve as guides. From 11 a.m. until 4 p.m. the
Eagle Grove Chamber of Commerce will serve coffee and
doughnuts to the visitors. You will have an opportunity to see
one of the newest developments in agricultural processing
in operation. You will see soy beans raised in North Central
Iowa made into Felco Quality Bean Meal (a protein feed)
and Soy Bean Oil–the base of oleomargarine, cooking fats,
and other food products. Don’t miss this opportunity to see
your home grown products processed at home.”
Three boxes at the bottom of the page show: (1) Officers
and Directors of the Boone Valley Co-op, incl. the executive
board and advisory board. (2) “Our operations: We have
in storage and under contract for future delivery 243,355
bu. of soy beans, all 1943 crop. This represents about 9%
of total production of our Member Cooperative Farmers.
From this we expect to process 40 tons of Bean Meal daily
during the coming year. Our member cooperatives will
receive approximately 70% of this Felco [Soy] Bean Meal to
distribute among their farmer members. We will also produce
approximately 1,500 gallons of bean oil daily. Bean oil at
present is allocated entirely to food processing companies.
The daily consumption of beans is 1,800 bushels. During
war time the soy beans and the processed products from
the beans are controlled both as to price and distribution by
Commodity Credit and War Food Administration. While
this plant was built by farmers to relive a shortage of protein
feed caused by the war, our unusual 30-member company
organization assures us of successful peace time operation.
(3) Farmer cooperative stockholders companies
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[alphabetical by city in Iowa]: Hobarton Cooperative
Elevator Co., Algona. Badger Cooperative Elevator Co.,
Badger. Farmers Grain Company, Belmond. Farmers
Cooperative Elevator Co., Blairsburg. Bradgate Cooperative
Exchange, Bradgate. Farmers Cooperative Elevator Co.,
Boxholm. Farmers Cooperative Elevator Co., Eagle Grove.
Farmers Cooperative Co., Ellsworth. Farmers Cooperative
Grain & Coal Co., Fort Dodge. Palmgrove Cooperative,
Fort Dodge. Farmers Cooperative Co., Garden City.
Gilmore Cooperative Co., Gilmore City. Farmers Elevator
Co., Goldfield. Farmers Cooperative Grain & Lumber Co.,
Gowrie. Farmers Elevator Co., Hampton. Hardy Cooperative
Elevator Co., Hardy. Farmers Cooperative Association,
Humboldt. Farmers Cooperative Elevator Co., Iowa Falls.
Farmers Elevator & Supply Co., Kamrar. Blandin Farmers
Cooperative Society, Manson. Farmers Cooperative
Elevator, Ottosen. Farmers Cooperative Elevator Co.,
Radcliffe. Farmers Cooperative Grain Co., Randall. Farmers
Cooperative Co., Renwick. Farmers Elevator & Livestock
Co., Stanhope. Stratford Grain & Supply Co., Stratford.
Community Cooperative Association, Webster City.
Highview Cooperative Elevator, Webster City. Whittemore
Elevator Co., Whittemore. Farmers Cooperative Elevator
Co., Woolstock.
“30 farmer cooperative owners with a membership of
11,000 north central Iowa farmers.”
On page 2, which has a page-width banner headline
across the top (“Soybean plant open house Friday”) are large
messages of congratulations from almost every organization
on the small town of Eagle Grove, plus some from nearby
cities. One article titled “Invite public to see mill in
operation,” states that “The mill will be in full operation,”
explains how the soybeans are processed and the oil and
meal used, and adds that “At present two shifts of 4 men are
employed on each shift.”
On page 3 is a long article titled “Soybeans and world
trade, by Robert M. Walse, two short articles (“Do soybeans
hurt the soil?,” by Enoch M. Norum, and “Bean support at
$2.04” from Wallace’s Farmer), and more large messages of
congratulations.
Page 4, titled “Welcome–Boone Valley Cooperative
Processing Association,” expresses appreciation from the
residents of Eagle Grove and gives “A picture story of Felco
Bean Meal in the making,” with 4 photos.
Note 1. The Boone Valley plant is now apparently in
operation.
Note 2. This is the earliest document seen (March 2008)
that mentions the word “Felco” in connection with soybean
meal.
4221. Journal-Transcript (Peoria, Illinois). 1944. Herrick
reveals 16 of 17 penicillin manufacturers using moulds
grown here. March 29.
• Summary: Fourteen of the 17 companies which have begun

commercial production of the new drug, penicillin, are using
the basic technique developed at the USDA laboratory in
Peoria, Illinois, and 16 of them are using molds obtained
from this laboratory. Production is about 30 billion units a
week.
4222. Chemurgic Digest. 1944. Soybeans are pinch hitting.
3(6):1. March 31.
• Summary: “Four fifths of the fats and oils the United
States imported in prewar years will be replaced by the oil
of the homegrown crop of soybeans,” according to Dr. M.A.
McCall of the USDA in a recent interview.
“’The critical wartime fat and oil situation has given
added pressure for soybean production,’ he said. ‘In 1941
the acreage harvested for beans was 5,855,000 acres; in
1942, it was 10,762,000 acres: 11,492,000 acres estimated
for the 1943 harvest; and a goal of 14,000,000 acres has
been requested for 1944. The increase in the production
of this crop as a wartime necessity has been remarkable. It
has been possible only because of new varieties developed
in the cooperative program of the States and the Federal
Department.
“’Newly introduced varieties maturing satisfactorily in
the several areas, yet utilizing the full growing season and
higher in oil content than others previously available, have
been a contribution to our war economy hard to overvalue.
“’The 14,000,000 acres of soybeans requested for
1944. estimated to produce 17.3 bushels to the acre on the
average, should give 242,500,000 bushels of beans of which
180,000,000 should be available for crushing. This should
produce 1.6 billion pounds of oil.’”
4223. Cofer, Eloise S. 1944. Guides to wartime conservation:
making the best of wartime food. West Virginia Agricultural
College, Extension. Good Living Series No. 11. Lesson 3a. 6
p. [March].
• Summary: The section titled “Little-used foods and new
products may improve our diets” (p. 2-3) states: “When
speaking of foods relatively new to us, we think at once of
the soybean, now being called the ‘wonder bean.’ Not since
milk was found to be the ‘most nearly perfect food’ has
another food been so worthy of praise for its food value. It
is rich in muscle-building protein, in bone-making calcium,
and in many of the vitamins. It has been especially praised
as an alternate for meat. We should not think of the soybean
merely as an alternate or substitute for meat or for eggs or
other protein food. It can stand on its own. It can take its
place along with meat, fish, poultry and eggs as good protein
food.
“Protein foods are graded according to their ability
to build muscle in the young and to replace worn tissue in
adults. Animal products, as meat, eggs, milk get a grade of
A in this respect. Most beans would get only a grade of B,
for they do not build as well as the animal foods. Soybeans,
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however, rate a grade of A, as they will build flesh as well as
replace it.
“Soybeans may be used in various ways.* The
early varieties are in the green stage by the last weeks of
August. The later varieties are green through the middle
of September. The mature beans are ready to pick in early
October.
“When the mature beans are sprouted, they gain new
flavor and added Vitamin C. Sprouted beans take about
the length of time to cook that is required for a pork chop.
Cooked in a small amount of water or steamed, they may
be eaten as a vegetable or they may be cooled and added to
vegetable salads.
“Soybeans, especially the matured ones, are mild
in flavor. For this reason they require a larger amount of
seasoning than do most foods. Onion, catsup, chilli sauce,
and green pepper combine well with soybeans and add much
to their taste appeal.
“Soybeans Provide Protein at Low Cost: The dry beans
are being milled into two products–soya flour and soya grits.
These products are high in protein and fat. Unlike wheat
flour they have little starch. In shipping food abroad, soya
grits and flour occupy space along with other dried protein
foods as powdered eggs and milk. The English use soya grits
to stretch meat in making sausage. The soya flour is added to
bread to enrich it.”
Footnote: “*’Soybeans,’ a recipe leaflet which you can
get from your home demonstration agent, will give further
information on the use of these beans.” The first soya flour
product in our markets was soya pancake flour. It contains
20 percent soya flour and 80 percent wheat flour. This is
about the right amount of soya flour to use in making breads
at home. For quick breads, as biscuits, or for cookies, ¼ cup
soya flour and 3/4 cup wheat flour can be substituted for each
cup of flour called for in the recipe. For yeast breads, add 1½
cup soya flour for each 3 cups of wheat flour in the recipe.
More liquid will have to be used, as the soya flour takes up
more. Besides adding more food value to the day’s meals,
bread made with part soya flour stays moist longer and has a
rich, nutty flavor.
“Similar to the flour but of coarser texture are the soya
grits. Grits are used in making meat loaves, casserole dishes,
or hot cereals. The soya grits absorb a large amount of liquid,
thus increasing the bulk of the food to which they are added.
“Another point in favor of soybeans and their products is
their low cost when compared with other protein foods.
A table compares the cost of protein per pound for five
protein foods: Soybeans $0.25. Soya flour (low fat) $0.30.
Beef, lean $1.50. Pork, lean $1.50. Eggs (10 to a lb.) $4.00.
These figures are based on prices of foods in Morgantown,
West Virginia, Dec. 20, 1943.
“You can readily see from this comparison that as a
food to provide protein, soybeans and soya flour are quite
inexpensive. When we realize the protein value of soya flour

we can understand why it costs 15 cents a pound while wheat
flour costs only 5 cents. Wheat flour, of course, has much
less protein.”
On page 6, soybeans and soy flour are listed as good
sources of calcium. Address: Extension Specialist in Food
and Nutrition.
4224. Dies, Edward J. 1944. Our common interests. Soybean
Digest. March. p. 9, 12.
• Summary: This paper was presented at the Soybean
Processors’ Conference held 24 Feb. 1944 at the University
of Illinois. Mr. Dies opened the conference. He discusses
opportunities for the soybean and its products during World
War II, and asks questions about the post-war situation.
“Out of all great wars come new ideas, new inventions,
and new products. The composite mind, when restless and
combative, and under the drive of necessity, seems to break
barriers and set new forces in motion.”
“Some questions: There are of course many things
processors and growers would like to know in fashioning
post-war plans. They would like to know, for instance,
whether tariffs will be lowered or abolished, as some globalminded men now predict. If so, will surplus soybeans
and their products move easily and naturally into export
channels?
“Will renewed imports of vegetable oils lessen the
demand for soy oil?
“Will competing proteins, in an era of fewer animal
numbers, depress the price of meal and, accordingly, the
price of soybeans to a point of unprofitability to the grower?
Or, through educational efforts by experiment stations and
others, will feeders utilize the percentage of proteins actually
needed in the animal and poultry ration and thus help justify
continued bumper crops?
And what of plastics and chemurgy? Can this feed and
food crop actually be grown profitably in large volume for
industrial purposes? The factual evidence at hand is not yet
conclusive.
“And what of the soya food outlook? Under urgent
government pressure the soy flour industry performed
a near miracle of rapid, vast expansion of capacity, and
improvement of quality. The industry thus guaranteed a
national supply of food protein, come drouth or flood or
excess Allied demand. Will the government relax and forget,
or will it see that this capacity is used for better protein
nutrition of the future? Will it retreat before competitive
pressure groups? Or will Food and Drug Administration
and the Bureau of Animal Industry adjust regulations in
recognition of the high protein food value of soya foods?
Thus Americans in the lower [income] brackets could obtain
the low-cost protein supply long denied them, with no ill
effect upon other standard proteins. This, as leaders of the
growers contend, is vitally important to the over-all future of
soy.”
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Note the very interesting use of the last word, “soy.”
Address: President, National Soybean Processors Assoc.
4225. Heuser, G.F.; Norris, L.C. 1944. Soybean oil meal in
chick rations. New York (Cornell) Agricultural Experiment
Station, Bulletin No. 810. 22 p. March. [31 ref]
• Summary: Summary: “To obtain optimum growth and
feed efficiency for chicks up to 8 weeks of age, a ration
deriving its supplementary protein chiefly from soybean oil
meal should contain a minimum of 2 to 3 per cent of animalprotein concentrates, such as fish meal, meat scrap, or dried
skimmilk.
“After two months of age, a smaller amount of animal
protein will provide satisfactory results.” Address: Dep. of
Poultry Husbandry, Cornell Univ.
4226. Hochbaum, H.W. 1944. Soybeans... and people:
Garden soys. Soybean Digest. March. p. 14.
• Summary: The author recommends some of the “vegetable
varieties of soybeans” for use in Victory gardens. He
discusses the varieties available, and how to plant and grow
them. Some varieties bear green seeds until November. A
photo shows a lady green picking soybean pods from a plant
in the garden and putting them into a large metal bowl. The
caption states: “Soys may yield from two to two and one-half
times as much as common beans.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “Garden soys” to refer to
green vegetable soybeans. Address: Extension Service, WFA
[War Food Administration], and Chairman, Victory Garden
Committee, Washington, DC.
4227. Jordan, G.L. 1944. Illinois processors meet. Soybean
Digest. March. p. 8, 18.
• Summary: On Feb. 24 a Soybean Processors Conference
was held the University of Illinois (Urbana, Illinois). Some
65 persons representing all but one processor of soybeans
in Illinois, conferred with staff members at the University.
Papers related to soybean processing were presented.
“Dr. W.L. Burlison, head of the Department of
Agronomy at the University, was chairman of the conference
and pointed out that back of the recent phenomenal growth
in soybean production and use are years of research
pertaining to their production, handling and utilization. The
University of Illinois Agricultural Experiment Station began
investigations of varieties in 1896. Since that time every
department of the station has done research on soybeans.
New improved varieties have been developed, cultural
practices studied, costs of production and marketing and
storage problems analyzed, the nutritive value of meal
compared to other protein concentrates, the use of soya
flour, soybean oil, edible soybeans and soybean sprouts as
human food and many other phases of this important crop
studied. Dr. Burlison pointed out that it was impossible to

even touch upon some of these phases in a one-day session
and that other phases might well be developed at some future
conference.
“Edward J. Dies, president of the National Soybean
Processors Association, opened the conference by
emphasizing the influence that wars have upon the future
economy, including agriculture. Mr. Dies suggested that
more such meetings would be desirable.”
One table shows the average yields from seven soybeans
varieties (Richland, Mandell, Illini, Dunfield, Chief, Mt.
Carmel, Scioto) at three field stations in Illinois (Mt. Morris,
Urbana, and Alhambra). Dr. C.M. Woodworth explained how
new improved varieties are obtained.
A second table shows the desired characteristics and
varieties that are sources “of the desired germ plasm”
as follows: Shattering–Chief, Illini. Lodging–Richland,
Mandell. Japanese beetle–Chief, Illini, Gibson. Oil content–
Lincoln, Dunfield. Early maturity–Earlyana, Richland. Late
maturity–Chief, Patoka. Woodworth discussed selection and
crossing.
A small photo shows William E. Riegel (of Tolono,
Illinois) standing and addressing the members seated
in metal chairs at the meeting. Riegel, a member of the
University of the Illinois Agricultural Experiment Station
advisory committee, raises the question of the place of
soybeans in the farm economy. Also shown in the photo are
Edward J. Dies and Dr. W.L. Burlison.
Note: This is the earliest English-language document
seen (Dec. 2016) that contains the term “germ plasm” (or
“germplasm”). Address: PhD, Extension Editor, College of
Agriculture, Univ. of Illinois.
4228. Leaming, Betty G. 1944. Soya products distribution. J.
of Home Economics 36(3):134-35. March.
• Summary: Four maps of the United States show the
distribution of four soy products: (1) Pancake, muffin, and
waffle mixes containing soya (IN 100% of the USA); (2)
Soya flour and grits (80%); (3) Macaroni and other paste
goods containing soya (80%); (4) Bread containing soya
(45%). Address: Assoc. Technologist, Soya Products Section,
War Food Administration.
4229. Let’s Live. 1944. Meat packers and government
officials attack soy–Rich source of protein: Growers and
consumers amazed. March. p. 3.
• Summary: The U.S. government urged farmers to plant
more soybeans with the pithy slogan: “Plant soybeans and
you plant meat, eggs, and milk.” The farmers produced
bumper crops to the great satisfaction of lend-lease officials
and those responsible for feeding the armed forces. Now the
meat packers are planning to combat the rapidly increasing
use of soy products.
First the War Food Administration fostered the use of
soy flour by bakers. “Then the Pure Food and Drug office
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[FDA], using its gestapo powers, virtually undid the other’s
constructive efforts. Today they’re fighting the question of
making bakers label bread ‘adulterated’ if containing over
2% of the valuable, alkalizing soya! So when bureaucrats fall
out, the health-minded must run for the nearest foxhole!
“WFA wanted bakers to use at least 3-5% soy flour. With
nutritionists working toward the same end, considerable
headway was made.” Then the FDA, “suspicious of every
forward movement, dug some bread standards out of the
mothballs” and used them to rule that “soy flour was good
only as a bleaching agent. This meant that only one-half of
1 per cent soy flour might be used, or it could not be labeled
bread.”
Then the “meat barons, goaded by the news that the
populace was turning to soy products for protein,... loaded up
for an assault against ‘planted meat’–soybeans and vegetable
proteins. The American Meat Institute, comprised of most
of the big packers, is launching a large scale assault... over
airways, editorial and news columns and medical journals, to
combat the use of meat substitutes.”
“’To meat or not to meat,’ may not be a good paraphrase,
but the nots have it in the highest health circles.”
4230. Malone, C.E. 1944. Present position of soybeans and a
look at the future. Soybean Digest. March. p. 10-11.
• Summary: From a speech delivered at the Iowa Processors’
Conference. “In recent years, factory consumption of
soybean oil has gone primarily for food purposes. Cooking
compounds account for about 52 percent; margarine for 20
percent; other edible uses about 8 percent; soap, 4 percent;
drying oils, 6 percent; and miscellaneous uses, including
manufacturing loss, 8 percent. During the past four years
there have been no important changes in the uses of soybean
oil for commercial purposes.
“Some have felt that the use of soybean oil for drying
oils, as in paint, would be an important and growing market.
The record to date does not so indicate, since in the 10-year
period, 1931 to 1940, 2.7 percent of all the drying oils was
soybean oil and in 1942 the percentage was 2.8. While this
market may grow in the future, it does not appear to hold
promise as a major outlet for the oil.
“Vegetable oil has been one of the important products
of world trade. In spite of growing trade restrictions prior to
the war, world exports of oil and oil seeds were expanding.
Major exports were in tropical oils, soybeans from
Manchuria, linseed from the Argentine and elsewhere, and
cottonseed from several areas.
“In the post-war period, we and other nations hope to
adopt a free trade policy, so that exports and imports are
allowed to move about the world in the interests of greater
prosperity and a more stable peace. It may very well be that
this will have some considerable degree of effect on the
soybean oil industry. In the immediate pre-war period, the
price of soybean oil per pound was near the low end of the

list of the major fats and oils.
“Prices during this period when there were relatively
free markets show soybean oil eighth in price among the
principal fats and oils. Only edible tallow averaged lower in
price. It may be that this price is affected by the fact that it is
the newer oil in the list and is the one that has been rapidly
expanding in production.” Address: Farm Management
Specialist, Agricultural Extension Service, Ames, Iowa.
4231. Roach, Howard L. 1944. The Iowa farmer and his
soybean baby. Soybean Digest. March. p. 11-12.
• Summary: From a speech before the Iowa Processors’
Conference. “Twenty five years ago a new crop was
introduced to the farmers of the Corn Belt. This, shall we
say new baby, had been conceived years before when the
United States Department of Agriculture sent Dr. W.J. Morse
to China to investigate and send to the United States the
results of his discoveries, together with identified samples of
soybeans.
“For a number of years farmers paid little attention
to this new arrival. Some farmers planted soybeans for
hay when they were short of roughage, but, for the most
part, soybeans were a special crop and new skills had to
be acquired to grow them. Long debates were held in the
country elevators, and on cracker boxes in the village stores,
as to whether it was better to broadcast, or drill, or plant in
rows so the crop could be intertilled. Other debates were held
regarding the rate of seeding, how hard soybeans were on
the ground, the best way to inoculate, how to harvest and all
the other details that are necessary for the farmer to know in
order to successfully grow and harvest a crop. Agricultural
colleges, through their experiment stations, started to find
the answers to these questions, yet some of them are still
unanswered.
“All this took place during the time we now look back
to as the ‘Roaring Twenties.’ Most farmers were making fair
money and interest was not as great as the advocates of the
‘wonder’ crop wished. During this time the agricultural press
described soybeans under such captions as ‘What’s New in
Agriculture.’
“The baby became an adolescent during the drouth years
and depression of the thirties [1930s]. Twelve cent corn
and $2.50 hogs made 65 cent beans look like a gold mine.
Lack of sufficient forage, due to the drouth and the killing of
legume seedings, forced farmers to plant soybeans for hay.
The Triple A programs encouraged this youth and industry
started to afford a market for the grain. A few feeders became
acquainted with the meal as a source of protein for their
animals, and the National Farm Chemurgic Council, with
Henry Ford as the spokesman, told the American public
about this youth that was becoming a man and prophesied
great things for the future.
“Pearl Harbor: Then came Pearl Harbor and the loss of
our source of vegetable oils from the Orient. This soybean
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youth, over night, became a man and the nation looked to it
to do a man’s job, even as your lad and mine were expected
to do their duty. The growers responded and in 1943 we
produced the largest acreage of soybeans in our history. We
are being asked to do even more in 1944.
“The American Soybean Association, with a directorate
composed of soybean growers, met in December 1943 at
Chicago [Illinois] and passed a resolution recommending
that the support price of soybeans be fixed at approximately
two and one-half times the price of corn, if the goals of the
War Food Administration were to be reached. This action
was taken after conference with the American Society of
Farm Managers, an organization having membership in the
United States, Canada and Mexico.
“It is hard to convince the farmer that he is doing more
for the war effort by producing 1500 pounds of beans per
acre than by producing 3920 pounds of corn or 1600 pounds
of oats both of which are used on the farm for feed. This
is particularly true when corn will be far more profitable,
and oats acreage has been cut to the minimum, from the
standpoint of labor utilization and feed requirements. Within
the past few days the addition of 10 cents to the announced
support price making it now $2.04 per bushel, comes nearer
this goal.
“At a meeting of the Iowa Association of Farm
Managers held here on the campus at Ames two weeks ago,
the unanimous opinion was expressed that Iowa probably
would not have a greater acreage of soybeans planted this
year than in 1943. The reasons given were the low support
price, the lack of harvesting facilities in those areas that had
not previously grown many beans, and the need for corn
to be used as feed to support our livestock population.”
Address: Vice President, American Soybean Assoc., and
President, J. Roach’s Sons, Inc., Plainfield, Iowa.
4232. Scholfield, C.R.; Bull, W.C. 1944. Relation between
the fatty acid composition and the iodine number of soybean
oil. Oil and Soap 21(3):87-89. March. [6 ref]
• Summary: Considerable variation was reported in the
percentage of each of the unsaturated fatty acids in soybean
oil from 10 varieties grown in different years. Linolenic acid
ranged from 1% to 10% of the total in the oil.
The ratio of saturated to unsaturated fatty acids in
soybean oil was found to be relatively constant, regardless of
the iodine number (over the range 102.9 to 151.4). Address:
U.S. Regional Soybean Industrial Products Lab.
4233. Slatensek, J.M.; Kiesselbach, T.A. 1944. Edible
soybeans in Nebraska. Nebraska Agricultural Experiment
Station, Bulletin No. 356. 10 p. March.
• Summary: Contents: Palatability and nutritive value.
Productivity and varietal descriptions. Recommended
varieties. Growing the crop: Adaptation, seedbed preparation,
time and manner of planting, cultivation, harvesting (green

soybeans, mature soybeans), preservation (green-vegetable
soybeans, mature soybeans).
“No very sharp distinction need be made between
vegetable and field varieties as some of the best standard
industrial varieties, such as Dunfield and Illini, are also
edible and palatable as food.” Address: Univ. of Nebraska,
Lincoln, Nebraska.
4234. Smith, T. Jackson. 1944. Search for suitable [soybean]
varieties in Arizona. Soybean Digest. March. p. 15-16.
• Summary: “Work with soybeans has been conducted for
the past several years at the Arizona Agricultural Experiment
Station in the hope of finding or developing varieties suitable
for southwestern irrigated areas. The only consistent grower
in Arizona has been the manager of one of the larger dairies,
who has used soybeans as a soiling crop.”
“The better types have consistently produced 3½ to 4½
tons of forage and 35 to 40 bushels of beans per acre when
grown under irrigation at the lower elevations in the State.”
Hundreds of different strains and varieties have been
tested. Irrigation tests were first started in 1943.
“We are not yet ready to recommend unlimited
production of soybeans in Arizona. However, by using
improved strains, we feel that the better farmers and ranchers
should be able to grow soybeans profitably. A limited amount
of seed is being released for planting in 1944.”
A photo shows D.C. Aepli, superintendent of the Salt
River Valley Experiment Farm at Mesa, Arizona, examining
the Amredo variety about Sept. 20. This variety, developed
at the University of Arizona, yielded 30 bushels per acre.
Address: Asst. Agronomist, Univ. of Arizona.
4235. Soybean Digest. 1944. Grits and flakes from the
industry: War Food Administration to release soup powder.
March. p. 24.
• Summary: “The War Food Administration announces it
will soon release about 4,000 cases, approximately 120,000
pounds, of dry pea and soya soup powder to civilian
consumers... The action follows the Office of Distribution’s
policy of releasing food reserves to civilian consumers as
soon as it is determined that such stocks are not needed for
essential war requirements.”
4236. Soybean Digest. 1944. Grits and flakes from the
industry: Farmers say soybeans are not so hard on land as
corn and take less labor to produce. March. p. 24.
• Summary: “Most Iowa farmers agree with recent results
found at the state experiment station, indicating that
soybeans are not so hard on land as corn and take less labor
to produce.” In a recent poll of Iowa farmers, published in
Wallace’s Farmer and Iowa Homestead, 63% of farmers said
that soybeans are easier on land than corn; 37% disagreed.
67% believed “that [soy] beans require less labor to produce
than corn.”
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4237. Soybean Digest. 1944. Iowa processors hold forth at
Ames. March. p. 10.
• Summary: “About 40 soybean processors of Iowa and
surrounding states and others connected with the processing
industry attended the first annual Iowa Soybean Processors’
Conference held at Iowa State College March 9. Dr.
H.D. Hughes, head of the Farm Crops Department of the
college, was chairman of the conference. Papers presented
by members of the college staff covered studies of the
agronomic and economic phases and work with the solvent
extraction process. Speakers included Dr. Hughes; I.J.
Johnson, crop breeding; C.R. Weber, assistant agronomist,
United States Department of Agriculture; A.I. Englehorn,
soils; W.H. Pierre, professor of agronomy; L.K. Arnold,
chemical engineering department; E.L. Barger, agricultural
engineering research; and C.E. Malone, farm management
specialist.
“Other speakers included Edward J. Dies, president
of the National Soybean Processors Association, Chicago;
Lamar Kishlar, president of the Oil Chemists’ Association,
St. Louis; and Howard Roach, vice president of the American
Soybean Association, Plainfield, Iowa.
“Some of the papers presented at the Iowa conference
are published in this issue. It is hoped to carry more of them
in later issues.
“The processors ‘kicked off’ with a dinner at the
Sheldon-Munn hotel the evening before the conference, and
organized the Iowa Soybean Processors Association. The
31 soybean processors in the state are members. Donald
B. Walker, manager of the Iowa Falls plant of the Ralston
Purina Co., was elected president of the Association. It is
planned to make the conference an annual affair to enable
the industry to keep in close touch with the work being
conducted at the college.
“Those present: Representatives of processing
companies who attended the meeting included: Don Edison,
Farmers Grain Dealers Association, Fort Dodge, Iowa;
Ralph Wells, Ralph Wells and Co., Monmouth, Illinois;
H.R. Straight, Iowa Soya Co., Redfield; Howard L. Roach,
J. Roach Sons, Inc., Plainfield; L.O. Hauskins, Cargill, Inc.,
Cedar Rapids;
“R.W. Jurgins, West Bend Elevator Co., West Bend;
C.K. Gordon, Farmers Co-op Elevator Co., Martelle; Glen
Pogeler, North Iowa Cooperative Processing Association,
Manly; E.O. Woodard, Western Soybean Mills, Sioux Falls,
S.D.; J.L. Parmenter, Big 4 Co-op, Sheldon; Harry Grubs,
Farmers Co-op. Elevator Co., Hubbard; Edward J. Dies,
National Soybean Processors Association, Chicago; Walt
Flumerfelt, General Mills, Inc., Minneapolis [Minnesota];
Karl Nolin, Farmers Co-op Association, Ralston; C.M.
Gregory, Farmers Co-op Co., Dike; Eugene E. Woolley,
General Mills, Inc., Belmond; Hjalmar N. Johnson, Ralston
Purina Co., Iowa Falls; Bob Scroggs, Sioux Soya Co.,

Sioux City; Clark A. Cooley, Spencer Kellogg and Sons,
Des Moines; Hugh Sanders, Spencer Kellogg and Sons, Des
Moines;
“Victor Claude, Boone Valley Co-op, Eagle Grove;
A.F. Leathers, Swift and Co., Des Moines; Art Kliever,
Sioux Soya Co., Sioux City; M.R. Eighmy, Cooch Mill and
Elevator Co., Lincoln; H.E. Schroeder, Muscatine Processing
Corporation, Muscatine; C.F. Marshall, Allied Mills, Inc.,
Chicago; L.J. Murphy, Allied Mills, Inc., Omaha [Nebraska];
Ernie Lyster, Iowa Soya Co., Redfield; H.R. Schultz,
Pillsbury Flour Mills Co., Centerville; Donald B. Walker,
Ralston Purina Co., Iowa Falls; Odell Simonsen, Simonsen
Mill Rendering Plant, Quimby; W.E. Simonsen, Simonsen
Mill Rendering Plant, Quimby;
“Ed O`Connor, Soy Bean Processing Co., Waterloo;
E.L. Dutcher, Swift & Co., Des Moines; Hjalmer Johnson,
Ralston Purina Co., Iowa Falls; A.J. Monach, Dannen Grain
& Milling Co., St. Joseph, Missouri; Charles E. Nelson,
Thomson’s Soya Mill, Hiawatha, Kansas; A.G. Thomson,
Thomson’s Soya Mill, Hiawatha, Kans.; J.J. Thomson,
Thomson’s Soya Mill, Hiawatha, Kans.; and J. Morgan
Wilson, Honeymead Products Co., Spencer.”
4238. Thornton, M.H.; Johnson, C.S.; Ewan, M.A. 1944.
The component fatty acids of soybean lecithin. Oil and Soap
21(3):85-87. March. [14 ref]
• Summary: It is considerably more difficult to isolate
lecithin from plant sources than from animal tissues. Lecithin
was prepared from crude soybean phosphatides by the
Pangborn modification of the cadmium chloride method.
Analysis showed that this preparation contained 97% lecithin
and 3% cephalin. Its fatty acid composition was: palmitic
15.77%, stearic 6.30%, oleic 12.98%, linoleic 62.92%, and
linolenic 2.02%. Address: Dep. of Agricultural Chemistry,
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
4239. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional
Soybean Laboratory, Stoneville, Mississippi, February 29 to
March 3, 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 112. [March.] 14 p.
• Summary: “The following persons representing eleven of
the twelve states in the southern region; the U.S. Regional
Soybean Laboratory, Urbana, Illinois; the Division of
Forage Crops and Diseases; and the Agricultural Research
Administration attended this conference:
“O.S. Aamodt, Beltsville, Maryland
“H.W. Marston, Washington, D.C.
“J.L. Cartter, Urbana, Illinois
“L.F. Williams, Urbana, Illinois
“W.B. Allington, Urbana, Illinois
“R.T. Milner, Peoria, Illinois.
“J.E. Adams, Stoneville, Mississippi
“P.W. Gull, Stoneville, Mississippi
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“P.R. Henson, Stoneville, Mississippi
“R.B. Carr, Stoneville, Mississippi
“Clay Lyle, State College, Mississippi
“J.F. O’Kelly, State College, Mississippi
“T.F. Akers, West Point, Mississippi
“H.A. York, Raymoud, Mississippi
“H.R. Albrecht, Auburn, Alabama
“C.K. McClelland, Fayetteville, Arkansas
“C.R. Adair, Stuttgart, Arkansas
“G.E. Ritchey, Gainesville, Florida
“U.R. Gore, Experiment, Georgia
“J.L. Weimer, Experiment, Georgia
“J.L. Stevens, Tifton, Georgia
“J.P. Gray, Baton Rouge, Louisiana
“J.A. Bigney, Raleigh, North Carolina
“E.E. Hartwig, Raleigh, North Carolina
“H.W. Staten, Stillwater, Oklahoma
“W.R. Paden, Clemson, South Carolina
“J.B. Washko, Knoxville, Tennessee
“K.F. Manke, College Station, Texas
“First Session: 2:30 p.m., February 29
“Dr. J.E. Adams conducted a tour of the Delta
Experiment Station.
“Second Session: 8:30 a.m., March 1 at Hotel
Greenville, Greenville, Mississippi. Dr. J.E. Adams,
chairman
“This was a joint meeting with county agents and
planters from the Delta section of Mississippi.
“1. Dr. J.E. Adams: Reviewed the history and
development of the Delta Experiment Station, Stoneville,
Mississippi, and outlined the scope of the experimental work
being conducted at that Station.
“2. H.W. Marston: Outlined the work being conducted at
the nine U.S. Regional Laboratories and the legislation that
made these possible.
“Funds were made available by the Bankhead-Jones act
which was passed June 29, 1935.
“The nine regional laboratories are;
“a. U.S. Regional Vegetable Laboratory, Charleston,
South Carolina
“b. U.S. Regional Pasture Laboratory, State College,
Pennsylvania
“c. U.S. Regional Soybean Laboratory, Urbana, Illinois
“d. U.S. Regional Swine Laboratory, Ames, Iowa
“e. U.S. Regional Sheep Laboratory, Dubois, Idaho
“f. U.S. Regional Animal Disease Laboratory, Auburn,
Alabama
“g. “U.S. Regional Poultry Laboratory, East Lansing,
Michigan
“h. U.S. Regional Salinity Laboratory, Riverside,
California
“i. U.S. Regional Plant, Soil, and Nutrition Laboratory,
Ithaca, New York
“3. Dr. O.S. Aamodt: Outlined the organization of the

U.S. Department of Agriculture.
“a. Extension
“b. Agencies such as AAA and SCS that give advice and
financial assistant to farmers.
“c. Research: The research work or the Department is
carried on in cooperation with the state experiment stations
in order to avoid duplication of efforts. This also makes it
possible to carry on fundamental regional investigations that
would not be possible for the state experiment stations to do
when working as single units.
“4. J.L. Cartter: The work done by the U.S. Regional
Soybean Laboratory in the North Central states was reviewed
and a summary of the work was presented. It was pointed out
that this program had been expanded to include the twelve
states in the southern region so that we now have a real
cooperative organization for the entire soybean production
area. 5. P.R. Henson: The southern region was defined and
the cooperators from each state were introduced. Virginia
was not represented. Ninety-two variety tests were grown
in 1943. Seventy-seven of these were completed and fifteen
were lost because of dry weather, diseases, insects, livestock
damage, or lack of labor to harvest. Five dates of planting
tests were conducted.
“A short time was given over to a discussion of the
problems in soybean production in the Delta section of
Mississippi. This was entered into by the farmers and county
agents of that section. Most of the farmers seemed to want
a variety that was early in maturity, non-shattering, and
produced good quality beans, with a high oil content.
“Third Session: 1:30 p.m. March 1, Stoneville,
Mississippi. Mr. H.W. Staten, chairman
“Reports on the results of previous investigations and
needs for the future were given by the representatives of the
experiment stations in the southern region.
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
Drought, diseases, and insects were serious at most locations
in Alabama. Sclerotium rolfsii, mildew, pod and stem
blight, Cercospora, and nematodes caused injury at several
locations. The need for breeding work to develop resistant
varieties was pointed out. A breeding program to develop
hay type varieties is underway. In this project selections are
being made from introductions from the U.S. Department of
Agriculture.
“2. Arkansas Experiment Station, Fayetteville, C.K.
McClelland; Stuttgart, C.R. Adair.
“The history of soybean production in Arkansas was
mentioned briefly. The crop was first grown in the State
about 1921. In 1945 it was grown on 267,000 acres.
“In 1943 there was normal to excessive rainfall in the
early summer which was followed by a serious drought in
mid and late summer. Probably because of the drought in
July and August no disease was serious. There was very little
insect damage except caterpillar damage to the late varieties
at Stuttgart.
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“Based on needs of growers the breeding program
should seek to produce:
“a. A short season variety that can be used to precede or
follow fall sown small grains
“b. An edible variety that can be produced on a field
scale
“c. A hay variety that will produce high yield of beans
for grain
“d. A high yielding, medium maturing, high oil content
variety
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“Most varieties produce good forage yields but produce
very low seed yields although the plants set pods. Plants
that were covered with cheese cloth produced a good crop
of seed but plants shaded in a lath shed did not set any
more seed than plants in the open. The non-setting of seed
did not appear to be caused directly by insects although
it was suggested that it might be caused by a virus or
bacterial disease that was transmitted by insects. It was also
suggested that the soybeans were planted too early although
one introduction from the U.S. Department of Agriculture
produced a good yield when planted April 15 and vegetable
varieties grown in gardens set seed.
“The velvet bean caterpillar caused serious damage;
Tennessee Non-Pop was the most resistant to that insect.
“4. Georgia Experiment Station, Experiment. U.R. Gore
“Low yield caused by late summer drought, poorly
adapted varieties, insects (velvet bean caterpillar), disease
(root rot), and shattering.
“Most of acreage devoted to hay varieties.
“A new hay variety, Gatan, which was selected from
Otootan is being increased.
“The breeding program includes work on seed, hay, and
edible varieties. At this time the best varieties are: seed–
Ogden; hay–Gatan; and edible–Seminole.
“Tifton–J.L. Stephens
“The uniform groups were grown at five locations. The
variety-station interaction was high which indicates that none
of the varieties now available are widely adapted in south
Georgia. The demand in that section is for a dual purpose–
high seed and hay production-variety.
“One of the serious problems is ‘rust’ which might be a
potash deficiency.
“5. Louisiana Experiment Station, Baton Rouge. J.P.
Gray
“The need in Louisiana is for a forage type variety that
will control the weed growth and produce a high yield of
seed. Varieties that mature in midsummer are not reliable in
yield and the seed produced is of low quality and viability.
Early varieties sown after fall grains usually make high
yields which suggests the need for further date of planting
experiments.
“Mr. Gray suggested that the factors used for

designating lodging were not suitable for viny forage type
varieties.” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4240. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “6. North Carolina Experiment
Station, Raleigh. J.A. Rigney
“Nutritional deficiencies were observed at several
locations. At Rockymont none of the varieties produced a
significant yield of seed although there were differential
varietal responses. Deficiencies were also noted at other
locations. The Soils Department of the North Carolina
Experiment Station plans to carry on comprehensive
fertilizer studies with soybeans in 1944. Demonstration plots
of a few fertilizer treatments will also be grown adjacent to
the experimental plots.
“Dry and hot weather prevailed at Raleigh in 1943 so
the nurseries were not harvested. Sclerotium rolfsii was
severe at one location and a differential varietal response
was observed. Fusarium wilt was severe at another location.
Nematodes caused damage at one location. Palmetto
appeared to be resistant so it will be included in the
hybridization program.
“The breeding program was started in 1941. Selections
from introductions have been made and also a hybridization
program has been started.
“7. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“Excessive rainfall in May (23 inches) followed by a
drought in midsummer caused yields to be low in 1943.
Group IV grown in the northeastern part of the state and
Group V in the east central and central part. No soybeans
grown in the western part of the state because of the low
rainfall and rodents.
“Soybeans formerly grown for forage but farmers are
now interested in growing them for seed production in the
eastern part of the state. Most farmers plant soybeans on
their poorer soils. An effort is being made to have some of
the better soils used for the production of this crop.
“Favorable harvesting conditions usually prevail in
September and October so a variety of Arksoy type maturity
is about right.
“Blister beetles are usually the most serious insect pest.
Bacterial pustule and pod and stem blight were the most
serious diseases in 1943.
“Information on date of planting, varieties, and
fertilizers are needed.
“Drought and hot dry weather may occur any place in
the state although an average rainfall is higher in the eastern
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than in the western part of the state. It is thought that low
humidity at flowering time is detrimental to seed setting.
“8. South Carolina Experiment Station, Clemson. W.R.
Paden
“The yields have been very low in South Carolina. In
the past most of the interest has been in forage varieties. The
leading variety has been Otootan with Red Tanner becoming
more prominent.
“The cooperative project has stimulated interest in
soybeans at Clemson. Groups V and VI were grown in 1943.
An early frost damaged the late varieties. Varieties of Ogden
to Volstate maturity were best. Boone, Macoupin, and S100
were too early. The Clemson variety shatters too badly for
seed production. There is a need for a non-shattering variety
of the Clemson type.
“Florence and Monetta. E.E. Hartwig
“Drought and velvet bean caterpillar were serious in
the Florence area. The late varieties suffered most from
the drought. Volstate is being promoted by the Coker’s
Pedigreed Seed Company, Hartsville, South Carolina.
“Groups V and VI were grown at Monetta and the
variety, Monetta, looked good there.
“9. Tennessee Experiment Station, Knoxville. J.B.
Washko
“West Tennessee may be the best situated for soybean
production because of the proximity of oil mills.
“In 1943 there was a drought in the western part of the
state but normal rainfall was obtained at Knoxville.
“Ogden and Volstate best varieties. Tennessee Non-Pop
also good but it has been dropped from certification because
of lack of uniformity. It was suggested that desirable uniform
types might be obtained from that variety by selection.
“Non-shattering Ogden types should be obtained. Rate
of planting, Ogden variety, 1943 (2½ ft. spacing)
rate (lbs/A); yield (bu/A)
“10 21.3
“20 23.6 3.0 bu/A for sig. diff.
“30 25.7
“40 28.0
“50 25.5
“Row spacing, Ogden variety, 1943 (rate of planting: 30
lbs/A)
“spacing (ft.); yield (bu/A)
“2½ 14.6
“3 18.0 3.1 bu/A for sig. diff.
“3½ 16.3
“drilled (7-inch rows) 14.4 10. Texas Experiment
Station, College Station. K.F. Manke The coastal and eastern
parts of the state are not adapted to soybean production
because of high humidity. The central ‘black-lands’ section
cannot produce soybeans because of root rot. Production is
limited to the western and northern irrigated sections. The
Rio Grande section is not important as a soybean producing
area because of competition with other crops. It has been

observed that low humidity is not harmful to seed setting if
ample soil moisture is provided by irrigation.
“Insects and rodents usually cause some damage in
western area.
“Soybeans are sometimes planted in Rio Grange section
about September 15. When planted at that time, all the
varieties matured in 85 to 95 days.
“A system of planting nurseries by using a two-row
planter and dropping by hand was described.
“Dr. R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois, gave an illustrated lecture
on ‘Interesting War-Time Developments at the Northern
Regional Research Laboratory.’
“Fourth Session: 8:30 a.m., March 2, Stoneville,
Mississippi
“J.L. Cartter, chairman
“Discussion of soybean diseases
“W.B. Allington, U.S. Regional Soybean Laboratory:
“Most important diseases in the South are:
“a. Pod and stem blight (Diaporthe sojae)
“This disease caused by a weak parasite. Any
unfavorable environmental condition may predispose the
plant to infection. The causal fungus is saprophytic [lives
on dead or decaying organic matter] so it cannot readily be
controlled by crop rotation. It is most severe on lighter soils.
Arksoy strains are susceptible.
“b. Southern root rot (Sclerotium rolfsii)
“This disease is widespread and causes much damage.
“c. Charcoal rot (Sclerotium bataticola)
“Other soybean diseases are:
“a. Anthracnose (Glomerella glycenes)
“Symptoms may be similar to pod and stem blight but
the picnidia are not usually in a definite pattern.
“b. Nematodes (Heterodera marioni)
“Cause serious damage in some locations in the
southeast. There seems to be differences in varietal reaction.
“c. Downy mildew (Peronospora manshurica)
“The amount of damage is difficult to determine. Some
varieties have only a flecking and the lesions do not develop.
“d. Bacterial leaf spots
“(1) Blight (Pseudomonas glycinea)
“(2) Pustule (Xanthomonas phaseoli var. sojense)
“There are probably two other bacterial leaf spots also
which make it extremely difficult to know which of the four
diseases are being dealt with in any particular case and so to
determine varietal response.
“e. Frog-eye (Cercospora daizu)
“There is differential varietal response to this fungus.
Otootan is very susceptible.
“f. Mosaic
“Symptoms appear early but the plant seems to
overcome the diseased condition and produces normal seeds.
“g. Purple spot on seeds (Cercospora sp)
“Experiment conducted in Illinois in 19S3 to study
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effect of this disease on the succeeding crop. It did not
reduce the yield but there were more infected seed on plants
from diseased seed than there were on plants from healthy
seed.
“h. Bud blight (virus) Infection of the plant in early
stages kills terminal bud. The axillary buds may then
develop and produce a dwarfed, branched plant. When pods
are infected early, no seeds are developed and the pods
turn brown and drop off. If the pods are infected late, they
produce seeds and the seeds are normal in appearance except
for size. A 50 percent infection in the field was estimated to
cause 25 percent reduction in yield. This disease may not be
present in the South.
“There are two strains of the virus. These are
indistinguishable in the field but they can be separated in the
greenhouse.
“i. Wildfire (bacterial) This disease is new on soybeans
but potentially it is the most serious disease.
“General considerations in the disease program
“a. Because of the naturally spotted occurrence of many
diseases in the field, care should be exercised and a variety
studied under a wide range of conditions before concluding
that it is resistant.
“b. Nurseries should be conducted in areas where
diseases are known to occur so that the varietal reaction can
be determined.
“c. Seed treatment experiments should be undertaken.”
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
4241. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “Dr. J.L. Weimer, Georgia
Experiment Station
“Most of the soybean diseases found in the South now
were noted in southeastern and Gulf Coast states in 1925.
The increased production of soybeans in recent years are
causing these diseases to become more of a factor in soybean
production.
“Discussion of soybean insect pests
“Dr. Clay Lyle, Mississippi Agricultural Experiment
Station:
“Soybean insects in order of their importance:
“a. Velvet bean caterpillar (Anticarsia gernmatilis)
“This insect over-winters in the southern tip of Florida.
It is of the greatest importance in the southeastern states.
It reaches Stoneville in late August or early September.
It can be controlled with cryolite or barium or sodium
fluorosilicate.
“b. Bean leaf beetle (Cerotoma trifurcata)

This insect is variable in color and markings. They
feed on young plants and are easily disturbed making them
difficult to find. They over-winter as the adult. Control is by
dusting with cryolite or derris.
“c. Mexican bean beetle (Epilachna corrupta)
Found east and south of Mississippi. Not found at
Stoneville but usually are in the eastern part of the state.
“d. Southern striped blister beetle (Epicauta lemniscata)
“Sometimes very serious in limited area. They can be
controlled with cryolite or by driving off and burning.
“e. Grasshopper (Melanoplus sp.?)
“Control by use of poison bait. Usually of minor
importance.
“f. Green stink bug (Aprosternum hilaris)
“Usually of minor importance. No control measure
known. Summary of 1943 southern agronomic data Paul
R. Henson, U. S. Regional Soybean Laboratory Because of
limited time, it was decided to take this phase of the work up
at the same time the plans for 1944 were being formulated.
“Summary of 1943 southern chemical data
“J.L. Cartter, U.S. Regional Soybean Laboratory
“The effect of environment on chemical composition
was discussed
“a. At Hartsville, South Carolina, Groups V and VI were
planted at two dates. For the most part, varieties in the later
planting had the highest oil content.
“b. Any condition that increases the vigor of the plant
tends to increase the oil content.
“c. Iodine number of the oil is governed by the
temperature during the time from fertilization to maturity of
the seed. The higher the temperature during that period, the
lower the iodine number.
“d. The variety x location interaction for chemical
composition seems to be higher in the southern region than
it is in the Cornbelt states in the north central region. An
effort will be made to define areas in the South wherein the
chemical samples can be composited for analysis.
“e. The oil content is more stable between locations than
protein.
“Fifth Session: 1:30 p.m., March 2, Stoneville,
Mississippi
“P.R. Henson, chairman
“Arranging uniform nursery tests or 1944
“L.F. Williams, U.S. Regional Soybean Laboratory
“The question of excluding all colored-seeded varieties
was raised. Dr. Milner pointed out that there is not much
discrimination against the oil from colored varieties and that
it should be possible to overcome the slight prejudice against
meal from those varieties. It was decided that since some
colored-seeded varieties were being used in the breeding
program that they should be included in the uniform tests.
“Groups V and VI were reorganized into three groups
in order to have a narrower spread in maturity among the
varieties within a group.
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“The varieties in Uniform Groups V, VI, and VII were
decided upon by studying their performance in the uniform
tests in 1943 and in tests at the southern stations in former
years. The varieties and the source of seed for 1944 and 1945
for Groups V, VI, and VII are given below. The varieties in
Group IV are also given although there, was no discussion
on the varieties to be included in that test.
“Uniform Group IV
“1. Boone
“2. Chief
“3. Gibson
“4. Macoupin
“5. Patoka
“6. S32-11
“7. S55-10
“8. S55-35
“9. S100
“Uniform Group V
“Source of Seed
“Variety, 1944, 1945
“1. Arksoy 2913, Arkansas, Arkansas
“2. Magnolia, Tifton, Stoneville
“3. Mamredo, Stoneville, Stoneville
“4. N. 41-39, North Carolina, North Carolina
“5. Ogden, North Carolina, Tennessee
“6. P.I. 97066, Stoneville, North Carolina
“7. Ralsoy, Stoneville, Stoneville
“8. 2-40-A, General American Life Insurance Co.,
Arkansas
“9. 26-39M, Gen. Amer. Life Ins. Co. Arkansas
“1. Au #1, Alabama, Alabama
“2. Clemson, Clemson, Clemson
“3. Clemson Non-Shattering, Henson (N.C. Seed Co.),
North Carolina
“4. Mamloxi, Stoneville, Stoneville
“5. Missoy, Tifton and West Point, West Point
“6. Monetta, Monetta and Tifton, Tifton
“7. N 41-90, North Carolina, North Carolina
“8. Ogden, North Carolina, North Carolina
“9. Palmetto, Tifton, Tifton
“10. P.I. 85335, Stoneville, Stoneville
“11. P.I. 89775A, All 1943 tests, All 1943 tests
“”12. Rose Non-Pop, North Carolina, North Carolina
“13. Tennessee Non-Pop, Tennessee, Tennessee
“14. Tokyo, North Carolina, North Carolina
“15. Volstate, North Carolina, Tennessee
“16. Wood’s Yellow Henson (N.C. Seed Co.), North
Carolina
“Extra variety at some locations.
“P.I. 84922, 1943 tests.
“Source of seed
“Variety, 1944, 1945
“1. Acadian, Louisiana, Louisiana
“2. Avoyelles, Louisiana, Louisiana

“3. Cherokee, Alabama and Arkansas, Arkansas
“4. Delsta, Stoneville, Stoneville
“5. Getan, Experiment, Georgia, Experiment, Georgia
“6. L Z, Louisiana, Louisiana
“7. Mamotan 6640, Stoneville, Stoneville
“8. Nanda, Arkansas, Stoneville
“9. Pelican #1, Louisiana, Louisiana
“10. Seminole, Experiment, Georgia, Experiment,
Georgia
“11. Wood’s Yellow, Henson (N.C. Seed Co.), North
Carolina
“Plan for Uniform Tests in 1944
“1. Number of replications–4
“2. Length of row–plant 20 feet, harvest 16 feet
“3. Rate of planting–200 viable seeds per 20-foot row
“4. Design–it was the opinion of most everybody at the
Conference that since the number of varieties was small,
complete randomized blocks could be used.
“5. The station that was to grow seed of each variety
in the uniform tests for planting in 1945 was agreed upon.
These stations ere given above in the variety lists.
“6. A. scale for recording shattering notes was worked
out which is to be included in the instructions for recording
notes in 1944 as follows: ‘Shattering shall be recorded on a
scale of 1 to 5 according to the following: (1) no shattering;
(2) 1 to 5 percent shattered; (3) 6 to 10 percent shattered;
(4) 11 to 24 percent shattered; (5) 25 percent and over
shattered.’”
“Mr. Henson suggested that a uniform numbering
system to be used by the southern states in designating new
selections be set up. The following system was agreed upon:
“1. Alabama–Au
“2. Arkansas R
“3. Florida–F
“4. Georgia–Ga
“5. Louisiana–La
“6. Mississippi–D
“7. North Carolina–N
“8. Oklahoma–Ok
“9. South Carolina–SC
“10. Tennessee–UT
“11. Texas–TS
“12. Virginia–V
“Dr. J. E. Adams brought up the question of the name,
‘Edsoy’, which had been assigned to the soybean variety,
F.P.I. 85355 and which was introduced by the Delta
Experiment Station. Dr. Adams read correspondence between
a grower in the South, the A.E. Staley Manufacturing
Company, Decatur, Illinois, and Mr. W.J. Morse which
brought out the fact that the name, ‘Edsoy’ for that variety
conflicted with the Staley Company’s use of the name,
‘Edsoy’ for one of their food products. The Staley Company
had used the name, ‘Edsoy’ for 13 years so the use of that
word as a varietal name was clearly a case of infringement
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on the rights of the Company.
“Mr. Rigney made a motion, seconded by Mr. Manke,
that the Conference recommend to the Delta Experiment
Station that the variety, F.P.I. 85355 he renamed. Motion
carried unanimously.
“Mr. Aamodt suggested that the Conference choose
several names and let the Delta Experiment Station make the
final decision.
“Several names were suggested. Finally the name
‘Delsoy’ was chosen and the representatives of the Delta
Experiment Station agreed on that name for F.P.I. 85355.
“It was suggested that Mr. Morse be notified so that the
name could be checked to make sure that it did not conflict
with the name of any manufactured food product or with
the name of any other variety of soybeans. Mr. McClelland
suggested that the A.E. Staley Company be notified of the
change” (Continued). Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
4242. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued):
“7:30 p.m., March 2, Stoneville, Mississippi
“L.F. Williams, chairman
“Discussion of breeding methods and maintaining pure
seed stocks
“1. Maintaining stocks of pure seed
“Mr. O’Kelly explained a system that he had used
to develop pure line strains from the Ogden and Volstate
varieties.
“Dr. Aamodt suggested that a large number of plant rows
be grown. The off type rows could be discarded or at least
kept separate, and the typical rows could either be bulked
together or they could be planted in larger plots the next
year and then bulk the lines that were alike. The advantage
of keeping the lines separate through the second year is that
there is an opportunity to check the lines again and make
sure that no off type lines were included. This system is
essentially the one followed by Mr. O’Kelly. Varieties were
assigned to most experiment stations represented at the
Conference, and it was suggested that as soon as possible
(the plants could be collected in 1941) that this system be
used to develop pure seed stocks.
“Ogden and Volstate are the only varieties in the
South that have been purified by this method. Dr. Williams
suggested that if there are different lines of any of the
southern varieties, they should all be grown at the same
station to determine if they are the same or not and to save
the best one.
“2. Methods of handling hybrid material

“At the North Carolina Experiment Station plants are
selected from the F2 population and grown in plant rows
in F3. F3 lines that seem to be of the desired type that are
reasonably uniform in plant type are harvested and planted in
a yield test in F4.
“Dr. Williams mentioned that at the Iowa Experiment
Station a yield test is conducted in F3 by spacing the F2
plants far apart in the row.
“The backcross method is being used by Dr. Williams
and also in North Carolina. The crosses listed below were
made by Dr. Williams in 1943. Anyone wishing to have the
Laboratory use these to make backcrosses should notify Dr.
Williams. The crosses are:
“Female Parent, Male Parent, Number of seeds
“Lincoln x Biloxi, 22 seeds
“Lincoln x Ogden, 5
“Lincoln x Mammoth Yellow, 6
“Lincoln x Herman, 11
“Lincoln x Edsoy, 13
“Lincoln x Ralsoy, 15
“Macoupin x Ogden, 6
“Macoupin x Herman, 6
“Ralsoy x Lincoln, 8
“Ralsoy x Edsoy,
“Ralsoy x 89775A, 1
“Ralsoy x Ogden, 12
“Ralsoy x Herman,
“Ogden x Edsoy, 7
“Ogden x Biloxi, 10
“Mammoth Yellow x Ogden, 7
“Missoy x Ogden, 14
“Biloxi x Ogden, 13
“Nanda x 81044, 9
“Nanda x Edsoy, 12
“Nanda x Seminole, 5
“Nanda x Rokusun, 2
“Seminole x Rokusun, 1
“In 1943 a number of F2 populations and F3 lines were
grown at the Delta and North Carolina Experiment Stations.
These were harvested and grouped according to maturity
dates. It was suggested that Mr. Henson send lists of all of
this material to the collaborators in the southern states so
they could request the material they thought suitable for their
area.
“Sixth Session: 8:30 a.m., March 3, Stoneville,
Mississippi
“P.R. Henson, chairman
“1. General agronomic problems with soybeans in the
southern states
“J.F. O’Kelly:
“a. Problems to be considered in soybean projects in the
South
“(1) Cropping and fertilizer studies to raise level of
fertility of soils used for soybean production
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“(2) Weed control should be cooperative project between
agronomists and agricultural engineers
“(3) Disease studies
“(4) Storage
“(5) Development of improved seed stocks
“(6) Utilization–determine best varieties for sprouting
and canning
“b. Discussion
“The relationship between germination and seed coat
color and retention of viability was brought up. Mr. Cartter
mentioned that there was some data on this that could be
obtained from the U.S.D.A. Seed Laboratory in Washington
and mimeographed for distribution.
“2. Discussion of date of planting tests and suggestions
for 1944 The need for data on date of planting seemed to be
general, but there was a difference of opinions on the method
to use in obtaining those data. It was finally agreed to select
several varieties then each station could select four varieties
from that list. The varieties selected wore: Macoupin, S100,
Arksoy, Ogden, Palmetto, Volstate, and Acadian. Each
collaborator was to let Mr. Henson know how many tests he
would grow and which varieties would be included.
“3. Administrative problems: J.L. Cartter
“4. General discussion.
“Motion by Mr. Manko, seconded by Dr. Aamodt, and
passed unanimously that the Conference go on record as
appreciating the fine cooperation of the Delta Experiment
Station throughout the Planning Conference.
“Dr. Adams expressed his appreciation in having the
Conference at the Delta Experiment Station.
“C.R. Adair, Secretary of Conference
“February 29 to March 3, 1944
“RSLM 112” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4243. Weber, C.R. 1944. Lincoln: a new variety high in yield
and oil content. Soybean Digest. March. p. 6-7.
• Summary: “Article and photos are from Farm Science
Reporter.” Editor’s introduction: “Account of a new
outstanding soybean variety that will be grown on Midwest
farms in the near future.
“A new soybean variety that has ‘showed its heels’ in
yielding ability to every other bean with which it has been
compared in Iowa for the last five years will be grown by a
few Iowa farmers in 1944 and it should be in the hands of
many who want to give it a try in 1945 and 1946. It promises
to be one more vital aid to our farmers in their ‘food battle’
of this war period.
“The new variety, Lincoln, has outyielded Richland,
Mukden, B.H. (Black Hilum) Manchu, Dunfield and Illini
in northern, central and southern Iowa tests that range from
three to five years. The Lincoln has been ahead of every
other variety in yield in all of these tests every year. But that
doesn’t mean that it may be just the variety you want. For

instance, it doesn’t stand up nearly as well as Richland, not
quite as well as Mukden, but it is better than Dunfield and
Illini. In none of the Iowa station tests has it ever lodged
badly enough to cause excessive loss in harvesting. Then,
too, Lincoln is too late, our tests show, to be safely grown in
the northern third of Iowa. We are therefore recommending
that it be grown only in the counties from Woodbury,
Webster, Black Hawk and Dubuque south and not in any
counties north of these.
“We do not need to lean entirely on the Iowa station tests
to measure the yielding ability of this new soybean variety,
for it has had extensive tests in Ohio, Indiana, Illinois,
Missouri and Nebraska also. As an average of 61 replicated
trials in those five states and Iowa during the five years of
1938 to 1942, Lincoln has outyielded Illini and Dunfield
by an average of 6.1 bushels to the acre, or 22 percent. It
has averaged a day earlier than Illini, has lodged less than
either Dunfield or Illini and has had superior seed quality.
It has been superior to Dunfield in percentage of protein,
percentage of oil and drying quality of the oil. Dunfield has
been considered the best variety in quality of oil.
“And so–for the southern two-thirds of Iowa, as well as
many areas of our surrounding states–Lincoln offers to step
up yield of beans to the acre and, because of its higher oil
content, it should be a real boon in this war period when fats
and oils are so badly needed.
“In order to insure the widest distribution and the
most rapid increase of high quality seed of this new bean
variety, local units of the different farm organizations in the
southern two-thirds of Iowa were asked to recommend men
in the different counties best qualified from the standpoint
of previous experience, equipment and weed free soil, to
receive the 1943 seed. The whole effort has been to place
the seed in such a way as to insure its most rapid increase
and ready availability to the largest number of farmers for
planting in 1945. Arrangements have already been made for
the distribution of the entire 1943 seed supply. Many should
be able to obtain seed locally for planting in 1945 and almost
anyone who wants it for the 1946 crop.
“Not a ‘Hybrid’: Lincoln is not a ‘hybrid’ bean–it
came from a natural variety cross between a white flowered
Mandarin and Manchu. The original hybrid between these
two varieties was grown by C.M. Woodworth at the Illinois
Agricultural Experiment Station in 1935. From individual
plant selections made and tested by L.F. Williams of the
United States Regional Soybean Laboratory, in short progeny
rows, this new variety of Lincoln originated. It was first
tested in yield trials in 1938.
“In search for superior adapted varieties of soybeans
approximately 3000 plant introductions from the Orient
have been tested cooperatively in Iowa by the United States
Regional Soybean Laboratory and the Iowa Agricultural
Experiment Station. Varieties now recommended, such as
Mukden, Richland, Illini, Dunfield, Black Hilum Manchu
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and so forth. are the result of single plant selections from
plant introductions into the United States. However, not all
of these varieties were selected in Iowa. Nor was the Lincoln
variety selected in Iowa. The greatest emphasis in soybean
breeding work in Iowa is on the production of superior
varieties for commercial utilization.
“Soybeans, like oats, are naturally self-pollinated. To
artificially make a hybrid, it is therefore necessary to apply
pollen by hand from one variety to the newly opened flower
of another variety. This cross pollination must be performed
at a critical stage, and even with skilled workers only a few
crossed seeds can be produced from many hours work.
“The Iowa Station and other experiment stations are
doing some hybridization in cooperation with the Regional
Soybean Laboratory. For example, we are trying to ‘hook
up’ through hybridization the early maturity and ability
which Richland has to stand up and not lodge along with the
yielding ability and the good oil qualities of Lincoln.
“Hybridization in soybeans is quite different from that
in corn. With corn the plant breeder takes plants which
normally are cross-pollinated and sees that they are selfpollinated–producing inbreds–finally getting them into
purified lines. These inbred lines are then crossed to get the
‘push’ which the crossing of inbreds brings.
“Obviously when you have to open the tiny flower of
the soybean at just the right stage (using good light and
magnifying glasses in order to see what you are doing) and
dust on it carefully the pollen from another variety in order
to get one soybean pod, we can never hope to get much
hybrid soybean seed. Sometimes these pollinations do not
‘take,’ and in that case you get no seed for the work. If the
pollination is successful you may get from one to three
seeds–average one. The specific purpose of hybridization in
soybeans is to bring together and recombine the characters
of two varieties so that in later generations you can select the
one or ones that have the particular characters you want.
“It was through a cross of varieties that Lincoln
originated, but the cross happened to be one of the few
natural crosses–not made by man.
“Lincoln has a yellow seed with a black hilum (scar),
white flowers, tawny (brown) pubescence (the hairiness of
stems and leaves) and resembles Manchu in general habit
and growth.
“Lincoln is not the ‘last word’ in soybeans and we hope
that in the future other still better ones will come. In the
meantime, until Lincoln seed becomes available for those in
the areas to which it is adapted, what should we do to step up
production? Iowa stands second in the United States in the
number of bushels of soybeans produced, but third (Illinois
and Ohio are ahead) in yield per acre. Iowa soybean yields
can be expected to rise steadily as farmers gain experience
with this crop, which is well adapted to Iowa soil and
climate.
Photos: (1) A single plant of Lincoln which measured

51 inches in height. (2) “This picture [of Lincoln soybean
plants growing in a field] was taken just before maturity.”
(3) “Lincoln plants at the combine stage.” (4) This “picture
shows the technique in hybridizing soybeans. Magnifying
glasses and good light are essential. The tiny flower must
be carefully opened and the pollen of another variety dusted
on the seed producing parts. Lincoln is not a hybrid, but a
pure line selection from a hybrid population.” Address: Asst.
Agronomist of the USDA stationed at Iowa State College
[Ames, Iowa].
4244. Beeson, K.E. 1944. Grow more soys in ‘44: but
the really big problem is about harvesting them. Indiana
Farmers’ Guide (Huntington, Indiana) 100(7):2. April 1. *
4245. Tapley, W.T. 1944. Vegetable soybean varieties:
Nineteen kinds grown at trials in Geneva [New York]–
Used chiefly as a shell bean. Farm Research (New York
State Agricultural Experiment Station) 10(2):1, 4. April 1.
Summarized in Soybean Digest, June 1944, p. 15.
• Summary: “The vegetable soybean is a new crop in New
York. It is easy to grow because of high drought and insect
resistance.”
Table 1, “Comparison of time of maturity and
productiveness of 19 varieties of vegetable soybeans with
all varieties planted June 18, 1943,” gives the variety name,
edible date, average number of pods per plant with 1, 2, or
3 seeds, and total pods per plant, average number of beans
per plant. The varieties are: Agate, Sac, Giant Green, Eatum,
Mendota, Bansei, Hakote, Chusei, Sousei, Hokkaido, Fuji,
Toku, Jogun, Tastee, Imperial, Tortoise Egg, Kura, Willomi,
and Kanro. Address: Geneva, New York.
4246. Malone, C.E. 1944. Future of soybean oil meal. Grain
& Feed Journals Consolidated 92(7):283. April 12.
• Summary: All or part of a presentation at the Iowa
Soybean Processors Conference, Ames, Iowa.
Until 1942 practically all U.S. soybean meal was used
for animal feed. Recently, however, considerable amounts
are being diverted to use as human foods, “largely for lendlease and relief purposes, altho we have an allocation of
some 2 pounds per capita, for civilian use in the United
States.” Progress in removing the bitter taste from soybean
meal has made its products more acceptable as a human
food. However most of this meal is still used for stock feed.
“In this connection a paragraph from the 1943 annual
report of the director of the Food Distribution Administration
is of interest. ‘At 30 cents a pound for meat, the cost of meat
protein figures out at around $2.00 a pound. When milk
retails at 15 cents a quart, the cost of milk protein also is
$2.00 a pound. When soya meal retails at 35 cents a pound
the cost of the soya protein is only 70 cents a pound.’”
Address: [Farm Management Specialist, Agricultural
Extension Service, Ames, Iowa].
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4247. Arnold, L.K. 1944. Extraction of soybean oil with
various solvents. Proceedings of the Iowa Academy of
Sciences 51:309-11. April 15. [1 ref]
• Summary: “Volatile solvents for soybean oil have, from
the standpoint of the soybean processor, two uses: in the
laboratory in the determination of the oil content of the beans
and in solvent types of oil extraction plants for the removal
of the oil.”
This article focuses on trichloroethylene. Address:
Engineering Experiment Station, Iowa State College, Ames,
Iowa.
4248. Beeson, K.E. 1944. More about soybeans: corn and
beans remove about the same amount of potash, phosphate
per acre. Indiana Farmers’ Guide (Huntington, Indiana)
100(8):4. April 15. *
• Summary: About fertilizing soybeans.
4249. Garden Gate, Columbia Broadcasting System. 1944.
Interview with W.J. Morse. Radio broadcast. CBS. 9:15 to
9:45 AM. April 22. 3 p. transcript.
• Summary: “Worcester: I’ve a guest with me today to tell
about a relatively new crop in the Victory Garden. He’s W.J.
Morse–well known authority on soybeans. And after you
hear him tell of the uses and values of the soybeans that can
be grown easily in the average Victory Garden–I’m sure
you’ll agree that most any garden plot of reasonable size
ought to include a row or two of vegetable soybeans this
year.
“Mr. Morse–I’d like to know first off, what’s the
difference between these so-called vegetable soybeans and
the kind farmers in the middlewest have been raising by the
millions of acres for these past few years–for oil and for
livestock feed?
Morse: There really isn’t a great deal of difference.
They’re all soybeans. They look alike and grow alike. But
the vegetable varieties have certain qualities that make them
better eating. For instance, most of the regular soybeans are
more difficult to prepare and are tougher and harder. Many of
the beans used for livestock feed have a less desirable flavor.
So the vegetable soybeans are really just a selected group of
varieties better suited for table use.”
“Tell me Mr. Morse–have we paid much attention to
soybeans in this country until recent years?
“Morse: A little over 50 years ago the Indiana
Experiment Station mentioned the use of soybeans as a
coffee substitute [Plumb 1894]. That’s the first published use
in this country other than for forage purposes. It seems that
some Indiana farmer and his neighbors had been roasting
the beans to make a coffee substitute. Only in recent years
however has there been widespread interest in soybeans as
human food in this country.
“Worcester: Well let’s get down to the facts of raising

these vegetable soybeans in the home victory garden. What
kind of crop are they? Anything like other beans?
“Morse: They grow much the same as the regular green
bush beans. You plant them about the same time of year as
corn or beans. They grow best in rows, 2½ to 3 feet apart and
about 3 inches apart in the row. Seed ought to be inoculated
before planting, and seeds can best be planted by hand in a
small garden, putting them in about 1 inch deep.
“Worcester: How long before they’ll be ready for the
table?
“Morse: That depends on the variety you plant and the
way you use them. Some kinds like the Giant Green and
the Sioux will mature in about 100 days. Others like the
Hahto and Rokusun will take half again that long or about 5
months.
“Worchester: That’s a little too long for some gardens in
the northern states.
“Morse: Yes, I’m afraid so. In fact, unless the season is
unusually favorable, many parts of the northern states are too
cold for soybeans–the growing season just isn’t long enough.
Of course, if you use the beans as a green vegetable, shelled
from the pod like peas or lima beans, then you can harvest a
little earlier than if you are trying to get mature dry beans.”
Also discusses how to harvest, shell, cook vegetable
soybeans. The biggest pest is rabbits, which can be stopped
by dusting with hydrated lime. The key point is to be sure
you have the right variety “and a long enough growing
season so that the soybeans will mature before frost. They
take quite a bit more time than the usual green beans.”
4250. Burlison, W.L. 1944. Growing edible soybeans: Some
practical hints. Soybean Digest. April. p. 17.
• Summary: From an address at Farm and Home Week.
“Growing soybeans in the victory garden should be no
more difficult than producing snap beans. And because of
the current scarcity of meat, the vegetable soybean with its
high protein content will add an energy food to the family
diet... The soybean will succeed on all types of good soil,
the best results being obtained on mellow, fertile loams or
sandy loams... One point frequently overlooked by the home
gardener is the use of inoculation. If soybeans have not been
grown before, the soil should be inoculated... Soybeans
may be planted during a period extending from early spring
to midsummer. It is possible to grow several varieties with
different maturities so that the green vegetable may be
picked from mid-August to mid-October.” Address: Head of
Agronomy Dep., Univ. of Illinois College of Agriculture.
4251. Cowan, J.C.; Lewis, A.J.; Falkenburg, L.B. 1944.
Norelac–A proposed new synthetic coating material. Oil and
Soap 21(4):101-07. April. [9 ref]
• Summary: The Northern Regional Research Laboratory
has developed a series of polyamides from polymeric fat
acids of drying and semi-drying oils. This article concerns
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the preparation and utilization of one of these, the ethylene
diamine polymer, which has been named Norelac. A hard,
transparent, resinous material, Norelac can be prepared from
readily available domestic oils and chemicals.
Norelac is prepared by residual polymerization of the
methyl esters of soybean fat acids, followed by distillation,
to obtain residual dimeric fat acid esters. Address: Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, USDA, Northern Regional Research Lab.,
Peoria, Illinois.
4252. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1944. Varieties of farm
crops for Montana, 1944. Montana Agricultural Experiment
Station, Circular No. 177. 30 p. April. See p. 9-10, 26.
Revision of Circular No. 171 (March 1943).
• Summary: Page 9 states: “Soybeans have been grown in
yield trials on dry and irrigated land for a number of years
in Montana. The soybean plant is very susceptible to injury
from frost and drought and to damage from grasshoppers and
rabbits. These production hazards have made this crop an
undesirable one for dry land. Under irrigation some varieties
have matured fairly well at the branch stations at Huntley
and Corvallis.
“The Department of Agronomy of the Montana
Agricultural Experiment Station does not recommend the
general production of soybeans in the State. However, earlymaturing varieties such as Minsoy may be grown for seed
production and Early Minnesota Manchu for hay production
under irrigation where corn matures satisfactorily. Yields of
seed under irrigation at the Huntley Station have averaged
from 25 to 30 bushels per acre and the yields of hay from 3
to 3½ tons per acre.”
Circular No. 171 (March 1943), titled “Varieties of farm
crops for Montana 1943,” of which this is a revision, does
not mention soybeans. Address: Dep. of Agronomy and
Soils, Bozeman, Montana.
4253. Hampton, Herbert E.; Albrecht, W.A. 1944. Nitrogen
fixation, composition and growth of soybeans in relation
to variable amounts of potassium and calcium. Missouri
Agricultural Experiment Station, Research Bulletin No. 381.
36 p. April. Based on his 1943 PhD thesis, Univ. of Missouri.
[36 ref]
• Summary: “Summary and conclusions: A study was
made of the influence of variable supplies of exchangeable
potassium and calcium on nitrogen fixation and chemical
composition of soybeans. Clay cultures, prepared by titrating
electrodialyzed colloidal clay with the desired amounts of
the nutrient ions, were used. The data obtained warrant the
following conclusions:
“1. Plant growth and the fixation of nitrogen were
increased by additions of both potassium and calcium. High
levels of calcium stimulated nitrogen fixation to a greater

extent than did increments of potassium, which functioned
chiefly in the production of carbohydrates.
“2. The influence of calcium on growth and nitrogen
fixation was more pronounced at low than at high potassium
levels.
“3. Additions of calcium increased while those of
potassium lessened the activity of the plant in utilizing
magnesium.
“4. A low ratio of potassium to calcium was necessary
for maximum nitrogen fixation.
“5. High nitrogen levels in the plants were closely
related to increase potassium intake.
“6. In comparison to the non-nodulated plants, the
inoculated soybeans were characterized by high potassium
as well as high calcium and nitrogen contents.” Address:
Columbia, Missouri.
4254. Hedge, Porter M. 1944. Soya food is here to stay.
Soybean Digest. April. p. 19.
• Summary: “Special to the Soybean Digest. Recent reports
indicate that the American people have gone for soya protein
in a big way. Average per capita consumption is one pound
per person of this highly concentrated protein food. All signs
indicate that this is only the beginning. But it is six or eight
times more than the per capita consumption two or three
years ago.
“Soya foods have been purchased by the public in the
open competitive market because of the better flavor, better
color, and better general appearance of products in which
the protein was included. Leading domestic products in
this category include soy pancake mixes, doughnuts, bread,
cakes, pies, meat loaves, candy and soups. Authorities
indicate that when the present temporary pork feast is
over the public may look to a greater number of such soya
products to cover their protein requirements.
“Realistic Russians and the British have used much
American soybean protein which they could import in
extremely concentrated cargo space. It is declared here that
American relief agencies, while fully appreciative of the
high nutritional value of soy protein, have delayed much of
its effective use for relief purposes by fastidiously searching
for the most attractive food flavors aimed to please the
recipients.”
“Vegetable proteins, such as soya proteins and cereal
proteins, are right now coming into greater attention since
War Food Administrator Marvin Jones expressed less
confidence in the elasticity of other standard proteins.
The problem of supply has been solved. At the request of
government officials, the soy flour industry did a remarkable
job of expansion to a processing capacity of one and half
billion pounds of soy flour a year. Much of this capacity will
be idle if government agencies continue to export the large
quantities of poultry, dairy and meat products which are
included in the standard proteins. Administrator Jones is said
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to have had some such thoughts in mind when he warned
that we could not continue to be the food supplier of the
world.
“Officials here generally agree that soya foods will play
a large part in the relief program of Europe when conquered
countries are released from the enemy. They agree, too, that
soya foods are in the domestic market to stay and that the
future outlook is bright. Packaged soy flour should gradually
gain a substantial permanent market.”
Note: This is the earliest English-language document
seen (Sept. 2011) in Soybean Digest with the term “Soya
food” in the title. Address: Washington Correspondent for
The Soybean Digest.
4255. Hedge, Porter M. 1944. Washington Digest. Soybean
Digest. April. p. 18-19.
• Summary: Contents: Priority on soybean meal. Oil meal
issue. Expellers allocated (According to the War Food
Administration. With the installation of the new expellers,
the northern area of the USA will have a total soybean plant
crushing capacity of about 17 million bushels a year–about
50 million bushels more capacity than was available at
the beginning of 1944). Flour hearing. Prospect improves.
Address: Washington Correspondent for the Soybean Digest.
4256. Madson, B.A. 1944. Growing soybeans in California.
University of California Agricultural Experiment Station,
Lithoprint No. 37. 4 p. April. (Berkeley, Calif.). Also cited as
Multilith No. 80.
• Summary: Contents: Introduction. Varieties. Climatic and
soil requirements. Culture. Harvesting. Enemies (Rabbits,
red spider, and nematodes).
An excellent summary of experience with soybeans
in California. “According to the results of tests carried on
during the past twenty-five years, however, there is little
prospect of the soybean’s becoming an important cash crop
in this state. During this period numerous varieties have been
tested, many of them in several localities; but seldom have
the yields been high enough to be profitable... or to justify
continued production.” The two best-yielding varieties (in
pounds of seed per acre in 1938) were Laredo (1,250) and
Virginia (1,100).
Where yields were good, as on bottom lands of the
lower Sacramento River and warmer coastal valleys, other
crops would yield a greater net cash return per acre. Notes
that most available soybean varieties are susceptible to
shattering. Address: Prof. of Agronomy and Agronomist,
Univ. of California, College of Agriculture, Agric. Exp.
Station, Berkeley 4, California.
4257. New Jersey Agricultural Experiment Station, Circular.
1944. Growing beans and peas in New Jersey home
vegetable gardens. No. 480. 4 p. See p. 2.
• Summary: “Soy beans: Edible soy beans used as green

shell beans are becoming more popular for garden culture.
Besides having over three times as much protein as is found
in wheat or oats and twice as much as in ordinary beans, soy
beans are rich in phosphorus, lime and iron and in vitamins,
particularly those in the B complex. When fresh, they may
be cooked, canned or frozen or, when dry, roasted and used
in place of salted peanuts. When dry they also may be used
for sprouting. The vitamin content of the sprouted soy beans
is much higher than in the dry beans. Best varieties for New
Jersey are Bansei, Giant Green, and Mendota.” Address:
New Brunswick, New Jersey.
4258. Oil and Soap. 1944. New Orleans Convention
Program. 21(4):5. April.
• Summary: “Wednesday, May 10, 1944. Morning session.
“Meeting Convened 10:00 A. M. by George W. Irving,
Jr., Chairman, Local Committee
“Reading of the Minutes of the Thirty-fourth Annual
Meeting
“J.C.P. Helm, Secretary
“Address of the President, Lamar Kishlar, St. Louis,
Missouri...
“Report of Membership Committee, K.S. Markley,
Chairman
“Report of Soybean Analysis Committee, R.T. Milner,
Chairman...”
“12:30 P.M.–Adjournment”
4259. Pierre, W.H. 1944. Soil fertility factors affecting
soybean yield. Soybean Digest. April. p. 12-13. [3 ref]
• Summary: Editor’s introduction: “Experiment Station
studies prove that soybeans are definitely not a ‘poor land’
crop. They respond as well as other crops to good soil
management practices, including lime and fertilizer in the
rotation where necessary, contouring on rolling soils, and
the use of manure, says Dr. W.H. Pierre, Iowa State College
agronomist.
“The importance of the relation between soil
fertility and the yield of soybeans has often not been
sufficiently appreciated nor fully understood. Part of
this misunderstanding arises from the fact that soybeans
sometimes produce relatively better yields on soils of
low to fair productivity than do such crops as alfalfa or
corn. Moreover, as shall be indicated more definitely later,
soybeans usually do not respond as well to direct fertilizer
applications as do other common field crops. There is ample
evidence, however, to show that soybeans vary markedly
in yield on different soil types because of differences in the
natural fertility of the soil or because of differences in soil
management. It is my purpose in this discussion to review
some of these fertility factors that affect soybean yields
and to present some data obtained on several phases of the
problem.
“Effect of Fertilisers: In most of the experiments that
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have been conducted in the midwestern states on the value
of direct fertilization of soybeans with phosphorus and
potassium, the results have in general been disappointing
except where the fertility of the soil was low. In experiments
conducted in Iowa by Dr. M4rtin Weiss in the years 1939 to
1941, inclusive, a significant decrease of nearly two bushels
per acre was obtained on two fields in 1940 from the use
of 300 pounds of superphosphate per acre. In the other two
years, 1939 and 1941, there were no significant increases or
decreases from the use of either phosphorus or potassium
fertilizers. Lime increased yields an average of two
bushels per acre. The yields of the untreated plots in these
experiments ranged between 20 and 25 bushels per acre.
“In order to determine whether or not the relatively
poor results obtained from fertilizing soybeans on soils
of moderate productivity might be due to the method of
applying the fertilizer, studies were conducted in 1942-43
in different sections of the state comparing two general
methods of applying the fertilizer: (1) plowing under the
fertilizer, and (2) broadcasting after plowing and before seed
bed preparation. In some plots the fertilizer was broadcast
before plowing, while in others it was applied in a narrow
band in the bottom of the plow furrow. A summary of some
of the results obtained from seven fields studied is reported
in Table 1.
“The data show that in only two of the fields were
significant increases in yield obtained from the use of 250 or
300 pounds per acre of 0-20-20 fertilizer. Moreover, in none
of the cases did the 500-pound rate of application give higher
yields than did the 250-pound rate. In the two fields where
increased yields were obtained from fertilizers, different
results were obtained from the two methods of application.
In 1942 on the Webster silty clay loam in Story County,
the yields were higher from broadcasting the fertilizer after
plowing than from plowing it under. In 1943, however, on
the Marion silt loam in Monroe County a larger increase in
yields was obtained from plowing under the fertilizer than
from broadcasting it after plowing. In both 1942 and 1943
the rainfall distribution was quite satisfactory during the
growing season. Although these data are inadequate to allow
definite conclusions to be drawn, it appears likely that in dry
seasons there may be a real advantage in plowing under the
fertilizer for soybeans rather than in broadcasting and discing
it into the soil. The fact remains, of course, that in only two
of the seven fields did fertilizer produce increased yields; but
it should be noted that these fields were all fairly productive,
as indicated by the yield of the check plots.
“The fact that soybeans have not responded so well to
direct fertilization as has corn or other legumes common in
the corn belt has sometimes led to the erroneous belief that
soybeans are a ‘poor-soil’ crop. The data obtained in the
long-time fertility experiments conducted at nearly all the
midwestern states all show, however, that as the fertility level
of the soil is raised by the application of lime, fertilizers and

manure in the rotation, good increases in yield of soybeans
are obtained. For example, the average yields obtained at
the Illinois Agricultural Experiment Station from the use
of different soil treatments in the rotation on four fields in
1937-1941 were as follows: (1) no treatment, 13.7 bushels;
(2) manure, 18.3 bushels; (3) manure and lime, 22.3 bushels;
and (4) crop residues, lime, phosphorus and potassium, 21.0
bushels.
“Soil Fertility Levels: One of the factors that will help
to determine the long-time place of soybeans in corn-belt
agriculture is its ability to compete with corn on soils of high
productivity. An important question is, do soybeans respond
as well to high levels of soil productivity as does corn? The
evidence from many of the long-time rotation and fertility
experiments in the Midwest indicates that although soybeans
do respond to lime, manure and fertilizers in the rotation, the
percentage increase in yield is usually not as high as for the
corn in the rotation. In most of these experiments, however,
these results might be explained by the fact that corn follows
the legume sod whereas the soybeans follow the corn in the
rotation. Moreover, the manure is applied to corn.
“In order to get more information on this point,
soybeans were substituted for corn on one-half the plots
in second year corn in our four-year rotation experiment
of corn, corn, oats and clover at the Agronomy farm at
Ames in 1942 and 1943. In this rotation experiment, which
has been in progress since 1916, certain of the plots have
received lime, fertilizer and manure in different amounts and
combinations, while other plots have not received any soil
treatment during this 28-year period. The yields of soybeans
and of corn on the six untreated or lowest-yielding plots and
on the six highest yielding plots during the past two years
show quite conclusively that soybeans responded just as
well to good soil treatment or high fertility level, as did corn.
With both soybeans and corn, the yields were higher by 41
percent on the plots that had received lime and manure than
on the untreated plots. Another interesting result obtained
in this experiment is the marked response of soybeans to
large applications of manure in the rotation. Those plots that
received 20 tons of manure per rotation (4 years) yielded
an average of 6 bushels more per acre than those that
received only 8 tons. This indicates that the abundant amount
of organic matter added in the manure or the nitrogen,
phosphorus, or potassium it contains is responsible for the
marked increases in yield.
“Contouring: Another practice that is important in
obtaining high acre yields of soybeans on rolling soils is
the practice of contouring. In a number of experiments
conducted in Iowa in 1942 the average increase in yields
from contouring was 3.2 bushels. Similar results were
obtained in 1943, the average increase in yield for the two
years on 68 fields being 2.7 bushels per acre. In view of
the fact that a substantial amount of the expanded soybean
acreage in 1943 will be on rolling soils, that there is a great
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need of getting the highest production possible, and that
contouring is very effective in conserving soil and water
the importance of contouring on such soils should be fully
recognized.
“Conclusions: It is evident from this brief discussion
that soybeans should not be considered a ‘poor land’ crop.
Just as with other crops high yields can only be obtained on
soils in a good state of fertility. Although soybeans do not
respond as well to direct fertilization with phosphorus and
potassium fertilizer as do such crops as alfalfa or corn, they
do respond well to good soil management practices. The use
of lime and fertilizers in the rotation where necessary, the
practice of contouring on rolling soils, and especially the use
of manure all contribute to high acre yields.”
Tables: (1) “The response of soybeans to applications
of 0-20-20 fertilizer on different soil types, or affected by
methods of application.” The columns in this table are:
Experiment number. County. Soil type. Yields of untreated
plots. Increased yields in plowed under vs. broadcast after
plowing (most were “none”).
(2) A comparison of the effect of soil fertility level on
yields of corn and soybeans (Webster silt loam, Agronomy
Farm, Ames) 4-year rotation: (1) Corn (2) Soybeans or Corn
(3) Oats (4) Clover.
A small portrait photo shows Dr. W.H. Pierre. Address:
PhD, Iowa State Agric. Exp. Station.
4260. Soil Conservation Service. 1944. Soil conservation
aids soybean production. USDA Agricultural War
Information (AWI). AWI-92. 6 p. April.
• Summary: Contents: Conservation measures needed in
growing soybeans. Method of planting affects soil and water
losses. Contouring increases yields. Terracing gives adequate
protection. A place for soybeans in the rotation. Winter cover
before and after soybeans. Increase the yield by protecting
the land.
This bulletin begins: “Soybeans play an essential role
in the production of many civilian and war goods. Oil, flour,
meal, and other soybean products have many commercial
uses. The importance of this crop is indicated by the fact that
the acreage of soybeans harvested for beans has increased
from nearly 4½ million acres in 1939 to approximately 11
million in 1943. To reach this acreage, much sloping land
has been planted, and serious erosion has resulted. Unless
conservation measures are employed, acre yields will drop
and it will be difficult to reach production goals.
“Special care should be taken to plant soybeans on land
not subject to severe erosion or to plant where adequate
conservation measures and practices can be used to control
excessive soil and water losses. Land which has lost most of
its topsoil should not be planted to soybeans. The yields will
be disappointing, and gully erosion may be started. Soybean
fields left unprotected after harvest are subject to severe
erosion.”

Photos show: (1) Curving rows of soybeans planted
on the contour. (2) “Serious erosion occurs when soybeans
are planted and cultivated in straight rows up and down the
slope.”
(3) “A close-up view of gully erosion in a soybean field
where land is sloping and the topsoil is thin.” (4) “Sheet
and gully erosion caused by excessive water runoff after
soybeans have been harvested.”
(5) Soybeans drilled solid give greater protection to
the soil. Erosion is greatly reduced (Illinois Agricultural
Experiment Station).” (6) “Soybeans in 42-inch rows
adequately protected from erosion by terraces and contour
tillage.”
(7) “Combining soybeans on a terrace ridge. No
evidence of erosion.” (8) “Soybeans in a 3-year rotation
of red clover-soybeans-grain. The beans are planted and
cultivated in 42-inch rows in a contour strip-cropping
system.”
(9) “Plowing under a grass-legume sod for soybeans.
The soil is protected by the plants until shortly before beans
are drilled. The legumes provide nitrogen and organic matter
leaves the soil loose and in good tilth to absorb moisture.”
(10) “Rye sown in soybeans the last of August with a 5-hole
grain drill. Beans are ready to be harvested and the good
growth of rye will provide winter protection to the soil.”
(11) “Drilling winter wheat on soybean stubble
immediately behind a combine harvesting soybeans. No
seedbed preparation is necessary, the soybean straw is not a
tillage obstacle, and the crop residue provides a protection
to the surface of the soil” (Illinois Agricultural Experiment
Station).
On the bottom half of the last rear cover: “Further
information can be obtained from the regional, State, or
local office of the Soil Conservation Service, your State
agricultural college, or your county agent.”
4261. Soybean Digest. 1944. Purina builds new plant at
Kansas City [Missouri]. April. p. 10.
• Summary: “The Ralston-Purina Co. on March 17 began
the construction of a large soybean processing plant in the
industrial area of North Kansas City [Missouri]. It will be the
largest in the Kansas City area and will further fortify it as a
major soybean market. The plant is scheduled for completion
by Oct. 1, and will have a capacity of 4,000 bushels a day.
The property adjoins Purina’s feed mill in Kansas City.”
Mr. G.H. Banks will be in charge of the new plant.
For 7 years Mr. Banks has been head of the company’s
experiments at its plant in Osceola, Arkansas. Before that, he
was head of the Arkansas Experiment Station at Stuttgart.
“The company has embarked on a program of soybean
education and development as a pay crop as it did in
Arkansas.”
4262. Beeson, K.E. 1944. Row or solid [soybeans]. Indiana
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Farmers Guide 100(10):11. May 15. *
4263. Chemurgic Digest. 1944. Research develops new
plastic from farm waste. May 31. p. 132-34.
• Summary: “Noreplast is the name of a series of new
molding compounds which have been developed from farm
waste in the United States Department of Agriculture’s
Northern Regional Research Laboratory at Peoria, Illinois.”
Soybean hulls are one of the agricultural residues which have
been tested and used in the product.
Note: This is the earliest English-language document
seen (June 2013) that uses the term “soybean hulls” to refer
to soy bran.
4264. Agronomy Department. 1944. Soybeans: Seed spacing
for various planting rates and widths of rows. Indiana
(Purdue) Agricultural College, Mimeo No. 54. May. 1 p.
• Summary: This mimeo contains no text, except in tables.
The data for both tables is from R.R. Mulvey.
A tall table near the top contains these columns: (1)
Distance between rows: 7, 21, 28, 35 and 42 inches. (2)
Pounds of seed [planted]: Ranges from 20 to 120 lb. (3) Soy
seed per yard. (4) Inches apart in row (ranges from 1.0 to 3.6
inches). (5) 1942 yield in bushels per acre for Illini. (6) For
Richland. (7) 1943 yield for Richland.
A short table near the bottom contains these columns:
(1) Distance between rows: 34 inches. (2) Pounds of seed
[planted]: 25, 35, 45 and 50. (3) 1943 yields for Illini. (4) For
Lincoln.
Note: The date received stamp shows that this document
was received by USDA’s National Agricultural Library
(NAL) on 11 July 1944. Address: Purdue Univ. Dep. of
Agricultural Extension [Lafayette, Indiana].
4265. Beeskow, Herbert C. 1944. Bean sprout production
in the home. Michigan Agricultural Experiment Station,
Quarterly Bulletin 26(4):346-52. May.
• Summary: Contents: Introduction. Suggestions for
sprouting soybeans. Suggestions for sprouting mung beans.
Soy and mung beans and bean sprouts as food. Suggestions
for cooking bean sprouts (The author is indebted to Stephen
Djang of Nanking, China, for many of these suggestions).
The author sprouted Chief, Ebony, Illini, Manchu,
Mandarin, and Viking soybeans, among others, and found
that Ebony produced the best sprouts while those produced
by the other varieties were satisfactory.
The author believes that failures in sprouting soybeans
may be traced to a lack of understanding of the principles of
seed germination. During germination, the seedling requires
oxygen and moisture and as the embryo develops, carbon
dioxide and heat are liberated. Ventilation during sprouting
is important to maintain the oxygen supply and to eliminate
carbon dioxide. Washing with cool water prevents a killing
temperature from being reached and aids in removing carbon

dioxide and other metabolic products. The room temperature
recommended for sprouting is between 65 and 75ºF. Mold
does not develop if the proper conditions for sprouting are
maintained.
Contains 2 Chinese-style recipes for cooking soybean
sprouts: 1. Fried or sauteed soybean sprouts (chao dou yea
tsai). 2. Baked soybean sprouts (djen dou yea tsai). Also
contains two recipes using mung beans: 3. Egg foo yung
(foo yung dan; to 1 cup blanched mung bean sprouts, “add 2
beaten eggs, a small amount of flour to thicken, ¼ teaspoon
of salt, ½ teaspoon of sugar, and 1 tablespoon of soy sauce.
Bacon and onions may be added. Mix well, shape into a patty
and fry in an oiled pan. Brown on both sides”). 4. Mung bean
sprout salad (lian ben dou yea tsai).
Note: This is the earliest English-language document
seen (Aug. 2002) that mentions “Egg foo young.” Other
common early spellings of the last word are “yung” and
“yong.” Address: Section of Botany.
4266. Bureau of Human Nutrition and Home Economics,
Agricultural Research Administration, USDA. 1944. Home
canning of fruits and vegetables: Seven points for success.
USDA Agricultural War Information (AWI). AWI-93. 16 p.
May. See p. 14.
• Summary: To prepare “green soybeans, shelled. Cover with
boiling water; boil 3 or 4 minutes. Pack hot; cover with fresh
boiling water. Adjust lids.” Process pints for 60 minutes,
quarts for 70 minutes. Address: Washington, DC.
4267. Cannon, Paul R. 1944. The importance of proteins in
relief feeding. Soybean Digest. May. p. 6-7.
• Summary: “The problem of relief feeding abroad will
be one of mass treatment of starvation. Soy proteins will
play a stellar role in this mass feeding. Dr. Cannon is a
leading research figure in the field of proteins. He is head
of the department of pathology, University of Chicago, and
president of the American Association of Pathologists and
Bacteriologists. This speech was given at the recent Food
Forum dinner in Washington, D.C.”
During World War II the U.S. made a dry powdered
soup base named Pea Soya Soup, sold in 5-pound sacks. The
ingredients were green peas, soya flour, dried skim milk,
vegetable protein derivative, salt, and seasoning.
U.S. military forces are now entering devastated cities
filled with starving refugees. In these people, although all the
lost “food constituents must be replaced, it is the proteins in
particular which are indispensable for the reconstruction of
the starving victims’ very flesh and blood...
“The protein requirements of a starving individual are
vastly different from those of a normal one. For unless a
starving person obtains the right kinds of proteins and in
adequate amounts, together with vitamins, minerals, fats and
carbohydrates, he cannot rebuild his wasted organs and again
make possible the normal fabrication of blood and tissue
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constituents essential for resistance against infection. This
includes the leukocytes, red blood cells, protective epithelia,
hormones, digestive enzymes, and, in particular, the specific
antibodies.”
“Of all the vegetable protein foods available to help
compensate for the animal protein deficits the soybean seems
to be the most promising, both with respect to biological
quality, availability, and low cost.”
Photos show: (1) Paul R. Cannon, M.D. (2) A 5-pound
package of Pea Soya Soup powder. It is part of the War
Food Administration’s reserve food stock for war purposes.
Address: M.D., Head, Dep. of Pathology, Univ. of Chicago,
Illinois.
4268. Card, L.E.; Nalbandov, A.V. 1944. The use of fielddamaged soybeans in feeding chicks. Poultry Science
23(3):163-64. May.
• Summary: Summary: Soybean oil meal produced from
beans showing 10% and 40% of field damage, when fed to
chicks from hatching to 6 weeks of age, is as nutritious and
as palatable as meal from unspoiled beans. Address: Illinois
Agric. Exp. Station.
4269. Cowan, J.C.; Schwab, A.W.; Falkenburg, L.B. 1944.
Norelac–A new thermoplastic polymer for packaging.
Modern Packaging 17(9):113-19. May. [7 ref]
• Summary: Norelac is a synthetic lacquer product made
from soybean oil. Specifically it is a polymer or polyamide
named ethylene diamine polyamide. Obtained by reacting
polymeric fat acids or esters with ethylene diamine, it has
excellent heat-sealing and laminating properties, flexibility,
and moisture- and greaseproofness. Various uses for this new
material are suggested. Address: Northern Regional Research
Lab., Peoria, Illinois.
4270. Dawson, Owen L. 1944. China’s food problem.
Foreign Agriculture (USDA Foreign Agricultural Service)
8(5):99-109. May. [7 ref]
• Summary: Normally, about 331,000 short tons of soybeans
have been imported to supplement the production of about
2 million short tons in China proper. Most of these imports
came formerly from Manchuria, and they will not be
available again until after the war. With a wider and better
use of soybeans in China, where they are already known
to most of the population, and by supplementing these
with other legumes not now widely grown, many of the
pronounced diet deficiencies can be overcome. Address:
Foreign Service Officer, on detail to the Dep. of Agriculture.
4271. Drackett Dotted Line (The) (Cincinnati, Ohio). 1944.
Another expansion to triple original soybean plant output.
May. p. 6.
• Summary: “Once again the Sharon Plant will increase its
capacity and production, at the request of the Commodity

Credit Corporation and the War Food Administration,
Governmental War agencies.
“This newest expansion, the second since the plant
was completed, will represent three times the originally
scheduled production capacity. The plant will be equipped
to process 12,000 bushels, or 7 carloads, of beans per threeshift day, and to produce 300 tons of meal and 60 tons of oil
every twenty-four hours...
“The probabilities are that with the return of peace, the
production now used entirely for food will be channeled into
the manufacture of fiber, plastics, and the many other byproducts which the Research Laboratory is now developing.”
4272. Faulkner, Evelyn C.; Simpson, J.I.; Burlison, W.L.
1944. Soybeans from your victory garden. Extension service
in Agriculture and Home Economics, College of Agriculture,
University of Illinois. 7 p. May 26. HE476. [5 ref]
• Summary: Contents: Introduction. Varieties. Growing
vegetable soybeans. Cooking green soybeans (with 5
recipes). Preservation: Freezing, canning, dehydration.
“Soybeans in the green, immature stage resemble young
lima beans to some extent but are quite different in flavor
and texture.” Their “protein content ranges from 12 to 15
percent, which is unusually high for a green vegetable.
Green soybeans have been reported to contain appreciable
amounts of B vitamins and to be a good source of vitamin
A and a fair source of vitamin C.” Address: 1-2. Dep. of
Home Economics; 3. Chief in Crop Production. All: Univ. of
Illinois.
4273. Kirkpatrick, Mary E. 1944. Ten rules for use of soya.
J. of Home Economics 36(5):286. May.
• Summary: “Soy flour and grits are so new that many ways
of using them must yet be tested.”
“(1) Make soya an ingredient in familiar recipes; it is a
good mixer.
“(2) Recognize that soya, like many other foods, has a
flavor of its own. The more you use it, the more you’ll like
it.”
Note 1. By “Soya” the writer means soy flour and grits.
Note 2. The Bureau of Human Nutrition and Home
Economics existed from 1943 to 1953; it was preceded by
the Bureau of Home Economics (1923-1943). Address: U.S.
Bureau of Human Nutrition and Home Economics.
4274. Klemme, A.W. 1944. The Missouri program: Soybean
production built on soil fertility. Soybean Digest. May. p.
8-9.
Address: Extension Specialist in Soils, Missouri College of
Agriculture.
4275. Moore, R.P.; Rigney, J.A.; Middleton, G.K.; Bennett,
L.S. 1944. Official variety tests–1943: corn, soybeans,
cotton, wheat, oats, barley. North Carolina Agricultural
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Experiment Station, Bulletin No. 343. 50 p. May.
• Summary: The section on soybeans (p. 40-50) discusses
yields at 6 locations, varietal characteristics, and yields–two
year average. A map (p. 6) shows the three regions (Coastal
Plain, Piedmont, and Mountains) into which North Carolina
is divided, and the sites in each region where soybeans were
tested: McCullers, Wenona, Trenton, Willard, and Statesville.
Table 48 (p. 49) shows the yield of each variety at
each site in 1943. Table 49 gives the characteristics of the
following soybean varieties: Ogden, Volstate, Arksoy, Woods
Yellow, Herman, Tokio, Mammoth Yellow, C.N.S., and
Clemson.
Table 50 shows the soybean performance test average
for 1942 and 1943, for 6 varieties at 6 sites and average for
each variety.
4276. Morse, W.J. 1944. Registration of varieties of
soybeans, II [Patoka, Gibson, and Earlyana]. J. of the
American Society of Agronomy 36(5):458-60. May. [7 ref]
• Summary: Gives details on the following soybean
varieties: Patoka (Reg. No. 2, from Patoka, Indiana),
Gibson (No. 3), and Earlyana (No. 4). All were developed
at the Purdue University Agric. Exp. Station in Indiana.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA.
4277. Oil and Soap. 1944. Spring convention news: the new
president. 21(5):7. May.
• Summary: Dr. Klare S. Markley was born in Philadelphia,
Pennsylvania, on December 16, 1896, and spent most of his
youth in Maryland.
“He was a sophomore in college in 1916 when the
shortage of chemists induced him to take a position as
analytical chemist with the Bethlehem Steel company. He
spent the next four years in metallurgical and chemical
work, becoming chief chemist of the Valley Mould and Iron
company in 1920.
“In 1921 he resumed his studies, obtaining the B.S.
degree in chemical engineering in 1924 and the M.S. degree
in chemistry in 1925 from George Washington university.
Later he was given the Ph.D. degree in organic chemistry by
Johns Hopkins university in 1929.
“At the same time that he re-entered college Dr. Markley
became laboratory assistant in the bureau of plant industry
of the Department of Agriculture. He was advanced through
the various professional grades to his present position
as principal chemist at the Southern Regional Research
Laboratory in New Orleans [Louisiana].
“From August, 1927, to October, 1939, Dr. Markley
served as senior chemist in charge of the Oil Section of the
U.S. Regional Soybean laboratory, Urbana, Illinois, leaving
for the New Orleans job in the fall of 1939.
“During his 23 years in the Department of Agriculture

Dr. Markley has done research in soils, soil micro-organisms,
and various plants and plant products including oils, fats,
waxes, and proteins. Results of his researches have been
published in a series of 54 scientific and technical papers
including several monographs and books on the chemistry
and technology of fats and oils.
“Dr. Markley spent the summer of 1936 visiting oil and
protein laboratories and consulting with staff members of
more than a dozen European universities, research institutes,
and processing industries. He served as American delegate
to the Second International Congress on Microbiology
in London that summer and attended the conferences on
Analysis of Fats and Oils at the 12th International Union of
Chemistry in Lucerne and Zurich, Switzerland.
“In 1942 he addressed the Second Inter-American
Conference on Agriculture in Mexico City on the subject of
Latin American oil resources.
“Dr. Markley is a member of the American Chemical
Society, American Association for the Advancement of
Science, Sigma Xi, Alpha Chi Sigma, and Phi Lambda
Upsilon. He has been first and second vice president of the
American Oil Chemists’ Society and served on several of its
technical committees.”
A portrait photo shows Klare S. Markley.
4278. Soybean Digest. 1944. Grits and flakes from the
industry: War Food Administration taps William H. Jasspon.
May. p. 16.
• Summary: The WFA has announced that Jasspon,
“director of the oilseeds division of the Commodity Credit
Corporation, will assume the additional duties of chief
of the Fats and Oils Branch, Office of Distribution, thus
bringing all the fats and oils functions of WFA under a single
administrator.”
4279. USDA Northern Regional Research Lab. 1944.
Processing soybeans for oil and meal. USDA Bureau of
Agricultural and Industrial Chemistry AIC-45. 8 p. May.
Supersedes ACE-71 Revised. [54 ref]
• Summary: A basic introduction and bibliography. The
section titled “Manufacturers of soybean processing
equipment” states:
Continuous presses:
V.D. Anderson Company, Cleveland, Ohio
French Oil Mill Machinery Company, Piqua, Ohio
Hydraulic pressing equipment:
French Oil Mill Machinery Company, Piqua, Ohio
Davidson-Kennedy Company, Atlanta, Georgia
Buckeye Iron and Brass Works, Dayton, Ohio
Continuous countercurrent solvent extractors:
Blaw-Knox Company, Blawnox, Pennsylvania
French Oil Mill Machinery Company, Piqua, Ohio
Allis-Chalmers Manufacturing Company, Milwaukee,
Wisconsin
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Sieck and Drucker, Inc. (Hildebrandt system), 9 South
Clinton Street, Chicago, Illinois
Detrex Corporation, 13005 Hillview Avenue, Detroit 27,
Michigan
Read Machinery Company, York, Pennsylvania.
Note: This is the earliest document seen (Sept. 2016)
that mentions Blaw-Knox in connection with a solvent
extractor for soybeans. Address: Northern Regional Research
Lab., Peoria, Illinois.

which contained 30 percent soy flour; and a gingerbread
containing 10 percent soy flour. I was told that a meat loaf
formula had been worked out which substitutes soy grits
for about 20 to 25 percent of the meat. This is research of
immense practical value in helping stretch meat supplies.
“Soybean products and other vegetable protein products
are going to grow rapidly in importance as a part of the
national diet and must be relied upon increasingly to supply
our protein needs.”

4280. Vittum, M.T.; Mulvey, R.R. 1944. More about soybean
fertilization. Better Crops with Plant Food 28(5):6-10, 4546. May. [2 ref]
• Summary: Contents: Introduction. Results of
demonstrations in 1942. Results in Lafayette in 1943. Results
on Clermont silt loam. Results on vigo silt loam. Contains 6
tables.
“Summary and conclusions: From the above data, it is
shown that: (1) the soybean crop can be fertilized directly,
and (2) this crop has the ability to recover plant food which
remains in the soil after heavy fertilization of the preceding
crop, usually corn.
“Therefore, our recommendations for fertilizing
soybeans in Indiana include:
“1. Lime all acid soils at the rate recommended for red
clover. Do not attempt to grow soys on acid land without
lime. Inoculate all soybean seed.
“2. Where soybeans arc drilled in rows for cultivation,
apply 150 pounds per acre of 0-20-20 [NPK] or 250 pounds
0-12-12 in the row with a divider fertilizer attachment.
“3. On soils low in productivity, where corn yields
average less than 40 bushels per acre, plow under 300
pounds per acre of 0-20-20 or 500 pounds of 0-12-12. 4. On
potash-deficient soils, plow under 500 pounds per acre of
0-9-27 per acre.” Address: Agronomy Dep., Purdue Univ.,
Lafayette, Indiana.

4282. Bain, Douglas C. 1944. Reports of diseases on forage
crops: Diseases on soybean in Louisiana. Plant Disease
Reporter (USDA) 28(16):540-41. June 7.
• Summary: “Soybeans (often with corn) are planted
extensively throughout the State south of Alexandria. Thus
far the plants have been rather free from disease. Traces of
mosaic (virus) were found in many fields in this entire area.
Downy mildew (Peronospora manshurica) was found in
one field near Moreauville in Avoyelles Parish, apparently
affecting only the lower leaves of the plants. Leaf spot
(Cercospora daizu) [C .sojina] was found occasionally in
traces.
Two different leaf diseases were noted in one large
field near Bunkie. One was characterized by a very faint
Yellow blotching and water-soaked appearance confined to
the veins on the lower surface of the leaf. Affected leaves
apparently are shed at this early stage of the disease. Later,
after the leaves are shed, the water-soaking becomes more
pronounced and affected areas turn brown. Aphids were
found on some of the leaves. Large brown spots, 3mm or
more in diameter, surrounded by a rather wide yellow halo,
were typical of the other disease, which was more common
and more severe.
“Bacteria were found to be associated with both
diseases. May 29–June 3.” Address: Emergency Plant
Disease Prevention Project.

4281. Wickard, Claude R. 1944. Growth of research.
Soybean Digest. May. p. 17.
• Summary: “Out near Beltsville, Maryland, just a few miles
beyond the outskirts of Washington [DC] lies a large tract of
rolling farm land owned by the Federal Government. On this
expanse of attractive countryside is the Beltsville Research
Center of the Department of Agriculture–the world’s greatest
center for scientific agricultural research.
“The range of the work at the Research Center is
tremendous. I was especially interested in the investigations
of the Bureau of Human Nutrition and Home Economics.
“In a laboratory of the Bureau of Human Nutrition and
Home Economics, I was introduced to some of the results of
more than 1,650 individual tests that have been made since
October, to find the best recipes for using soybean products.
For instance, I sampled a vegetable chowder in which
soybean grits made up 30 percent of the solids; a pea soup

4283. Martin, Bernardine. 1944. Story of Peoria’s part in
penicillin production told. Journal-Transcript (Peoria,
Illinois). June 17.
• Summary: The Peoria laboratory’s role in the development
of industrial production of penicillin was presented to the
USA at 11:30 this morning on the Farm and Home hour of
the Blue network of the National Broadcasting system.
Participating in the program were Dr. O.E. May, Dr. H.T.
Herrick, Dr. R.D. Coghill, Dr. Kenneth B. Raper, Dr. George
E. Ward, Dr. Frank D. Stodola, and Dr. J.A. Moyer. A photo
shows Ward, Moyer, and Raper.
4284. Jones, D.B. 1944. Nutritive value of soybean and
peanut proteins. Federation Proceedings (FASEB) 3(2):11620. June. [66 ref]
• Summary: Good review of soyfoods and human nutrition.
Address: Bureau of Human Nutrition and Home Economics,
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Agricultural Research Administration, USDA, Washington,
DC.
4285. Jones, D.B. 1944. Protein from soybeans and peanuts.
Agricultural Situation (The) (USDA Bureau of Agricultural
Economics) 28(6):22-24. June.
Address: Bureau of Human Nutrition and Home Economics,
Agricultural Research Administration, USDA, Washington,
DC.
4286. Koehler, Benjamin. 1944. New developments in
soybean disease studies. Soybean Digest. June. p. 6-7.
• Summary: The occurrence and prevalence of charcoal
rot, pod and stem blight, bacterial pustule, and bud blight
on soybeans in the U.S.A. are reviewed. Tobacco ring-spot
virus causes spotting and falling off in Illinois, but causes
bud blight in Iowa. On co-operative seed treatment tests,
Spergon gave the highest stand increase in 3 northern states
using a Manchu type of soybean. In the other 6 states,
where the Lincoln variety was grown, the best results were
obtained with Arasan. Only one case showed a significant
increase of yield. In another series of tests, the emergence
of Mukden seed type soybean was significantly benefited by
seed treatment with Spergon and Arasan in 6 out of 13 states.
Address: Illinois Agric. Exp. Station.
4287. Skiver, C.E. 1944. How to grow better wheat
following soybeans. Purdue University (Indiana), Dep. of
Agricultural Extension, Extension Leaflet No. 255. 5 panels.
June. Reprinted in July.
• Summary: Harvest your soybeans early, fertilize your
wheat, sow more seed per acre. Cut wheat growing costs.
Address: Dep. of Agronomy, Lafayette, Indiana.
4288. Soybean Digest. 1944. Grits and flakes from the
industry: Wickard appoints Stiebeling to succeed Sherman.
June. p. 17.
• Summary: “Secretary of Agriculture [Claude] Wickard
has appointed Dr. Hazel K. Stiebeling to succeed Dr. Henry
C. Sherman as Chief of the Bureau of Human Nutrition and
Home Economics. The appointment will take effect June
30, when Dr. Sherman will return to Columbia University
[in New York City] to resume his duties as Professor of
Chemistry... Dr. Stiebeling came to the Bureau of Home
Economics in 1930. For many years she headed the work in
food economics.”
4289. Soybean Digest. 1944. Grits and flakes from the
industry: New pamphlet estimates acreage, yield, and
production of soybeans harvested for beans. June. p. 17-18.
• Summary: “The crop reporting board of the Bureau of
Agricultural Economics, Washington [DC], has assembled
and published in a 57-page pamphlet estimates of acreage,
yield and production of soybeans harvested for beans for

the years 1940-43 by counties for the 15 leading soybean
producing states. The estimates were prepared by the
agricultural statisticians for these 15 states, which represent
about 98 percent of United States production.”
4290. Bain, Douglas C. 1944. Wildfire and other diseases
on soybean in Louisiana. Plant Disease Reporter (USDA)
28(20):656. July 7.
• Summary: “In the report for the week of May 29–June
3 (PDR, June 7) 2 diseases of soybean were described but
the causal agents had not been determined. Specimens were
sent to Dr. Leland Shanor and referred by him to Dr. W.B.
Allington of the Division of Forage Crops and Diseases
[USDA]. Dr. Allington determined the second disease
described (l.c.) as a new disease on soybean that is attracting
much attention at the present time. According to Dr. Shanor,
transmitting Dr. Allington’s identification, ‘It apparently is
caused by the same bacterium that is responsible for wildfire
of tobacco and by some, is considered probably one of the
most serious diseases of soybean that we have at the present
time. Dr. Allington has had specimens of this sent in to him
from widely separated localities.’ This, then, apparently is
the first report of wildfire on soybeans in Louisiana. The
disease has been found only in one location (near Bunkie in
Avoyelles Parish) and appeared to be severe at the time it
was observed. As far as is known, no tobacco is grown near
Bunkie. Perique tobacco (about 50 acres) is grown about 150
miles from Bunkie (at Grand Point, St. James Parish), but
there has been no wildfire on tobacco there this year as yet.
The other (first) undetermined disease described (l.c.) has not
yet been identified
“Stem blight (Diaporthe sojae) and charcoal rot
(Sclerotium bataticola) were found in fields of soybeans in
Assumption Parish. Damage was evident but not serious.”
Address: Emergency Plant Disease Prevention Project.
4291. Honey, Edwin E. 1944. Brown Spot on soybean in
Wisconsin. Plant Disease Reporter (USDA) 28(20):656. July
7.
• Summary: “In Dane County, on some volunteer plants
of soybean at the University Farm, the brown spot disease
caused by Septoria glycines has been found. This is the first
report of this disease for Wisconsin. June 8-16.” Address:
Emergency Plant Disease Prevention Project.
4292. Atkinson, R.E. 1944. Diseases on soybean in North
Carolina. Plant Disease Reporter (USDA) 28(21):687. July
15.
• Summary: “Dry weather in the Piedmont has been hard on
soybeans, but has probably kept leaf diseases at a minimum
this season. However, bacterial blight [Pseudomonas
glycinea], frogeye [Cercospora sojina], downy mildew
[Peronospora manshurica], and mosaic (virus) were
found. They are not of economic importance at this time. A
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marginal leaf spot on which a Phyllosticta sp. was fruiting
was observed on the lower leaves in one field.” Address:
Emergency Plant Disease Prevention Project.
4293. Tervet, Ian W. 1944. Diseases on soybean in
Minnesota. Plant Disease Reporter (USDA) 28(21):687 July
15.
• Summary: “In soybean fields examined in the vegetablegrowing area in Ramsey, Hennepin, and Anoka Counties
between July 6 and 11, infection of bacterial pustule
(Xanthomonas phaseoli var. sojense) is heavier than in
1943. The disease has been developing rapidly in the past 2
weeks. Mosaic (virus) can be found readily in all plantings
of vegetable varieties.” Address: Emergency Plant Disease
Prevention Project.
4294. Englehorn, A.J. 1944. Place of soybeans in the
rotation. Soybean Digest. July. p. 9-11. [2 ref]
• Summary: From a talk before the Iowa Processors
Association.
“The soybean has developed markedly as a major crop
in the corn belt during the past several years. Farmers have
learned how to grow this crop, new uses have been found for
it, its products have established themselves in the economy
of the nation. The acreage devoted to the soybean has
increased by large percentages.
“One may question, however, just how important the
soybean may be in the future. Will the acreages remain at
present levels; will they increase or will they decrease?
The fact remains that any new crop must establish itself at
the expense of older and tried crops. A prediction as to the
future status of the soybean may be somewhat difficult to
make. The demand for the products from its seed will be
one determining factor. We can probably assume that that
demand will become increasingly important.
“On the other hand, how well the soybean may become
established will depend on how well it assumes a place on
the land. There are certain limiting factors in this connection.
They are briefly these: (1) The land suitable for the growth
of the soybean is not unlimited; (2) The soybean does not
always yield favorably in comparison with other crops and
must establish itself in competition for space; (3) It will need
to assume a favorable position in regular rotations with other
farm crops.
“Not all land devoted to crop production is suitable
for the growth of the soybean. In Iowa, for instance, there
are about 25.5 million acres of land in regular rotation.
This might be considered to be potential land for growing
soybeans, except that a certain amount is too sloping for
this crop. About 8.2 million acres of the 25.5 million acres
are level and can be considered suitable for the use of the
soybean. A second class of land which might be suitable for
growing this crop is that which ranges from 3 to 7 percent
in slope. There are about 9 million acres of rotation land of

this nature in Iowa. Not all of this would be satisfactory for
the soybean, however, since sloping land once under timber
or with certain tight subsoils which make such lands more
erodible are not very satisfactory for this crop. On this basis
there are about 7.1 million acres of sloping land suitable for
soybeans in Iowa. The two groups of land–level and most
of that 3 to 7 percent in slope–will amount to 15.3 million
acres. This we consider to be suitable for the growth of the
soybean. Nineteen percent of this land will be needed to
reach the soybean goal of 2,890,000 acres set for 1944. On
this basis it would appear that the suitability of the land is far
from a limiting factor to an increasing soybean acreage.
“Other crops, however, such as corn, small grains and
hay and pasture will compete with soybeans for this acreage.
The permanency of the present position of the soybean will
be governed by the ease with which it can compete with
other crops for this land. That may depend on its relative
yield as compared with other crops on the various soils and
on the adaptability of new varieties, particularly with respect
to the climate in areas otherwise favorable for expanding
acreages. In Iowa, for instance, the yield of soybeans as
compared with corn varies widely. In certain southern Iowa
counties the ratio is less than 2.5 bushels of corn for each
bushel of soybeans; in central Iowa the range is between 2.5
and 3.0 and in southwestern, northern and northeastern Iowa,
from 3.0 to nearly 4 bushels of corn for each bushel of beans.
Undoubtedly the soybean will be able to hold its position
in competition with corn to a greater extent as this ratio
becomes lower.
“Any new crop or any crop expanding in acreage
necessarily supplants that formerly allocated to other crops.
Today the soybean seems to be competing definitely with
corn for acreage. How well it can do this will depend on
those factors already mentioned, and on its value as a cash
crop. In 1943 the corn-soybean ratio in Iowa was 5.5 acres
of corn to 1 of soybeans. If the 1944 goal is reached, the
ratio will be slightly less than 4 to 1. It might appear that
the soybean crop has about reached its maximum acreage
in Iowa–particularly when the tremendous increase that has
taken place in the past few years is noted. On the other hand,
however, it has not nearly reached the comparative acreage
that exists in such states as Illinois, Indiana and Ohio, where
the respective ratios in 1943 were 2.5, 2.6 and 2.9 acres of
corn to 1 of soybeans. It is true the intertilled acreages are
lower in these states which may be a further indication for
believing soybean acreages could increase in Iowa.
“The ability with which the soybean crop can fit into
the present rotation systems is believed to be the most
important of the three limiting factors governing the place of
soybeans in the Iowa crop pattern. Several things will need
consideration in this connection. Contrary to our early belief,
the soybean is not a soil-building legume in a strict sense of
the word. There are several reasons why this is true. In the
first place, it is not as useful in supplying nitrogen to the soil
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as are other legumes. One-tenth of the total nitrogen in the
soybean plant is in the root system, while in red clover, onefourth to one-third of the total nitrogen is found there. In the
second place, the soybean does not have such fibrous roots as
does red clover. This is important in preventing erosion and
in increasing organic matter supplies.
“As a Soil Builder: Whether or not the soybean can be
considered a soil-building legume will depend upon how it is
used. If plowed down as a green manure crop nitrogen will
be added, but if all the crop is removed, there will be a loss
of this element. As commonly handled in the corn belt today,
with the seed hauled to market, the leaves decomposed on
the surface and the coarse straw often burned, there cannot
be much gain of nitrogen from growing this crop.
“In this connection the question is often raised as to the
effect of the soybean on the following crop. Experimental
evidence on this point is not extensive but it would seem to
indicate that there is a beneficial effect to be derived from
growing beans. In Indiana, for instance, when corn followed
clover there was a 7.6 bushel increase over the yield of corn
following corn; and a 2.4 bushel increase in corn following
soybeans as compared with corn following corn. At Ohio,
when corn followed corn, the yield was 24.2 bushels and
with corn following soybeans, 34.8. At the Iowa Station
tests on two different soil types indicated increased yields
because of the soybean in the rotation. In 1942 it was found
that corn following corn on Webster soils gave a yield of
63.4 bushels while with corn following beans the yield
was 71.7–a difference of 9.6 bushels. On Clarion loam the
respective yields were 64.6 and 74.1–a gain of 9.5 bushels an
acre because of the soybean. Similar results were obtained in
1943.
“The soybean is often thought of as a possible substitute
for the oat crop, especially when that crop is low-yielding
and of comparatively minor importance. New oat varieties
which are high-yielding and disease-resistant are now finding
their place on the general farm of the corn belt. Present
indications now are that oats will maintain their position and
are making demands for more acreage. Moreover, the oat
crop is needed as a companion crop when clover seedings are
made, and if a clover and alfalfa acreage is maintained after
the war at a high enough rate to maintain soil fertility the
present oat acreage will probably have to be continued.
“It appears then that the soybean should be considered
as an intertilled crop and will therefore compete with
other clean-tilled crops. To fit it into the rotation will
undoubtedly mean lengthening present rotation systems.
That is, if the rotation was corn, corn, oats and clover, then
to accommodate the soybean it should probably be corn,
soybeans, corn, oats and clover. The benefit of the clover
crop would then be passed on directly to the first corn crop,
corn being a heavy feeder on nitrogen, and some benefit
would accrue to the second corn crop in the rotation, from
the soybean.

“If the soybean acreage is increased, sloping lands will
need to be used more. Measures designed to control erosion
will thus need to be adopted to a greater extent on sloping
lands now devoted to soybeans and on additional acreages.
This will need to be done particularly when rotations now
efficient in controlling erosion are changed to accommodate
the soybean. Evidence being obtained in Iowa and elsewhere
seems to indicate erosion of soil will occur under beans to
the same extent or somewhat greater than under corn, other
circumstances being equal. Contour farming will need to be
adopted as soybeans are introduced on sloping lands in order
to prevent further soil losses.
“Evidence being accumulated now indicates that an
added advantage is obtained when the soybean is grown on
the contour, since yields are generally increased because
of this practice. Data obtained at the Iowa Agricultural
Experiment Station in 1943 indicated an increased yield of
3.2 bushels of soybeans could be obtained from contouring
the crop. Will the soybean become established as a major
crop? There appears to be room for it on the land and
even though it needs to be looked upon as a clean-tilled
crop competing for space with corn in regular rotation and
cannot substitute for a legume, it has certain beneficial
effects on succeeding crops. As varietal improvements and
management practices increase, this crop should move into
a more favorable position in relation to corn with respect to
yield and should claim its just position in the corn belt crop
pattern.” Address: Iowa State Agric. Exp. Station.
4295. Ham, Wendell E.; Sandstedt, R.M. 1944. A proteolytic
inhibiting substance in the extract of unheated soy bean meal
(Letter to the editor). J. of Biological Chemistry 154(2):50506. July. [1 ref]
• Summary: “Sirs: In studies upon the utilization of unheated
soy beans by the chick, extracts made with dilute acid at pH
4.2 (the isoelectric point of most soy bean proteins) were
found to contain a substance which greatly retarded the
activity of trypsin in vitro... No inhibiting activity was found
in the extracts from raw soy bean flake previously soaked
in 45 per cent alcohol.” A graph shows the effect of treated
extracts upon tryptic digestion.
“The activity of the proteolytic inhibitor was lost upon
dialysis of the extracts and was destroyed by autoclaving
either the soy bean meal or the extracts.”
“Previous work at the Nebraska Experiment Station,
soon to be published [See Ham, Sandstedt, and Mussehl.
1945, Dec. This journal], has shown that a factor causing
growth retardation in chicks can be extracted from unheated
soy beans with dilute acid (pH 4.2)... The similarity in
properties of the growth-retarding factor and the proteolytic
inhibitor indicates that the two may be identical.”
Note 1. This is the earliest document seen (March 2017)
that reports conclusively the presence of a trypsin inhibitor
in raw soybeans. This article aroused considerable interest in
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the possible role of trypsin inhibitors in altering the nutritive
value of proteins.
Note 2. This is the earliest English-language document
seen (March 2017) that uses the term “proteolytic inhibitor”
to refer to a type of trypsin inhibitor. Address: Dep. of Agric.
Chemistry, Nebraska Agric. Exp. Station, Lincoln.
4296. Jones, D. Breese; Divine, J.P. 1944. The protein
nutritional value of soybean, peanut, and cottonseed flours
and their value as supplements to wheat flour. J. of Nutrition
28(1):41-49. July. [21 ref]
• Summary: “Soybean, peanut, and cottonseed flours contain
proteins of high nutritive value and offer an excellent means
of supplying dietary protein to extend and partially replace
protein foods of animal origin.
“These plant proteins are well adapted to enhance the
nutritive value of the proteins of wheat flour. The addition
of as little as 5 parts of peanut, soybean or cottonseed flour
to 95 parts of wheat flour produced mixtures containing 16
to 19% more protein than wheat flour alone and a protein
combination that was definitely superior in its growthpromoting value to the same quantity of protein from wheat
flour.” Address: Bureau of Human Nutrition and Home
Economics, Agricultural Research Administration, USDA,
Washington, DC.
4297. Marvel, James A.; Carrick, C.W.; Roberts, R.E.;
Hauge, S.M. 1944. The supplementary value of choline and
methionine in a corn and soybean oil meal chick ration.
Poultry Science 23(4):294-97. July. [12 ref]
• Summary: “Choline has been shown by Jukes (1940,
1941) to prevent perosis ad promote growth in turkeys and
chicks.” Soybean oil meal was observed to have the same
two properties. Address: Depts. of Poultry Husbandry and
Agricultural Chemistry, Purdue Univ. Agric. Exp. Station,
Lafayette, Indiana.
4298. Pellett, Kent. 1944. Say “soybean.” Soybean Digest.
July. p. 6-7.
• Summary: “It’s about time we overhauled the vocabulary
of our industry. The managing editor presents the terms
that seem to be most generally acceptable. If others have
differing ideas, the editors invite their comments.
“The soybean industry has come of age but scarcely
talks like an adult. The man in the street–perhaps older heads
in the industry as well–is bemused by the babel of tongues.
If he consults the press he will even wonder how soybean
should be written. Is it soy bean, soyabean, or perhaps soja
bean? Why not just plain bean?
“A certain amount of confusion is to be expected in a
new industry. As new situations develop and new products
are manufactured, new terms to describe them must be
improvised. Several terms may spring up to cover the same
item, and a period of time is required in which to determine

which will be most acceptable.
“But the industry has now reached the time when it
should bring order out of chaos.
“The National Soybean Processors Association and
the Soy Flour Association have adopted their own standard
of usage for the trade. Usage of the U.S. Department of
Agriculture is somewhat different, perhaps mainly in being
more flexible, since the Department in its publications uses
a wide variety of terms. The Soybean Digest, as the official
organ of the American Soybean Association, has been
wandering, not always too happily, midway between the two
groups.
“A few months ago Whitney Eastman, of General
Mills, Inc., sent this publication a memorandum which he
had prepared for use by his firm. The short vocabulary of
soybean terms which follows is mainly his material, with
some amendments and additions as suggested by various
people in the industry and the Department of Agriculture. It
is published here in the hope that a more uniform adoption of
soybean terms that are generally acceptable may be secured,
and to call attention to such conflicts as exist. It is tentative
and far from complete.
“Soybean terms readily fall into two different groups,
those pertaining to food products for human consumption
and those dealing with livestock feed and industrial uses.
In the United States the soybean has become generally
associated with livestock feed in the public mind. Food
specialists have maintained that the word soybean grates
on the ear and that it does not bring up the most pleasant
associations in the mind of the average person. For this
reason, it has seemed desirable to employ somewhat different
terms when speaking of human foods, and the use of “bean”
is gradually being eliminated in connection with soy foods.
“The U.S. Department of Agriculture prefers ‘soya’ as
a food term. It is used in its booklet, ‘Cooking with Soya
Flour and Grits,’ and in similar publications, On the other
hand, the Soy Flour Association uses both ‘soy’ and ‘soya.’
‘Soy’ has the advantage of being more compact, more
easily pronounced and of sounding less affected–at least to
my uncultivated ears. If this rule of omitting “bean” from
food terms is followed we will have soy (or soya) flour,
soy sprouts, soy meat, milk and butter, not soybean flour,
soybean sprouts or soybean milk.
“Of course it might not be desirable to eliminate the use
of ‘bean’ entirely from food terms. After all, corn is still corn
whether used as a breakfast food, hog feed or employed in
explosives.
“Soy oil or soybean oil seem to be equally acceptable,
but bean oil, like bean meal, is frowned upon and is used
only by a few brokers.
“Sidebar at top right of article: Terms of the soybean
industry:
“Soybean–not soy bean, soya bean or bean.
“Soy oil or soybean oil–not soyabean oil or bean oil.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1570
“Soybean oil meal–not oilmeal or bean meal.
“Soy sprouts–not soybean sprouts or bean sprouts.
“Soy flour or soya flour–not soybean flour.
“Soybean processor–not crusher or miller.
“Soybean grower–not soybean farmer.
“Soybean–Accepted as standard in the United States. It
is incorrect to spell as two words or to use the word ‘bean’
when referring to soybeans.
“Soybean processor–Adopted by the industry in
preference to older terms applied to various branches of the
vegetable oil processing industry, such as crushers, pressers
and millers. Three processes are employed in the U.S. in
obtaining oil from soybeans, as follows:
“Hydraulic process–Hydraulic equipment is utilized
in this process, the oldest employed in the vegetable oil
processing industry. It is often referred to as the ‘old process’
and the products, such as oil cake and oil meal, as ‘old
process’ products.
“Expeller (or Screwpress) process–In this process the
screw press is utilized and is sometimes referred to as the
mechanical screw press. The term ‘expeller’ is a copyrighted
trade name.
“Continuous solvent extraction process–The most
recently developed process. It is referred to as the
‘extraction’ process or the ‘solvent’ process. The products are
known in the trade as extracted products, for example, soy
oil and extracted soybean oil meal.
“Soy oil or soybean oil–There are several types which
might be broadly classified as follows:
“Crude raw soy oil–This is sometimes correctly referred
to as crude soybean oil. The unrefined crude oil produced
by any one of the three processes. It is customary to filter
and/or settle the oil after it has come from the process as the
standard trade specifications exact this procedure.
“Edible refined soy oil–Sometimes incorrectly referred
to as refined soybean oil. Edible refined soybean oil is
presumed to have been refined by a three-step refining
process, i.e., alkali refining, bleaching and deodorizing.
“Hydrogenated soy oil–An edible refined soy oil which
has been hydrogenated.
“Soybean oil meal–This has been adopted as the
standard terminology for this product for trade usage and for
the adoption of standards, specifications and state and federal
control regulations. The several types of soybean oil meal
include hydraulic, expeller or screw press, and extracted
soybean oil meal.
“Soy flour–There are several types of soy flour being
produced at the present time by a wide variety of processes,
but which may be broadly classified as follows:
“Full fat soy flour–Contains the full fat content of the
soybean.
“Low fat soy flour (expeller process)–Contains
anywhere from 4 percent to 8 percent fat.
“Low fat soy flour (extraction or solvent process)–

Contains less than 1 percent fat.”
Note: The “enzyme-active soy flour,” so widely used for
making bread in the UK, is not considered a type of soy flour
in the USA.
“Soy meats and grits–Meats correspond to full fat soy
flour and grits to low fat flour, except that they are coarsely,
not finely ground.
“Soy flakes–Produced by the extraction process. The
particle size can be varied within production limits to meet
specifications and trade demands.
“Ground soybeans–Designates whole ground soybeans.
Sometimes the term ‘soybean meal’ is used, but the objection
is made that it may be confused with the oil meal.
“Soybean hulls–These are removed from the soybean
by soy flour processors. The term ‘soybean millfeed’ is also
used, when offered on the market.”
4299. Scientific American. 1944. Soybean oil: Production
increased by new varieties. 171:35. July.
• Summary: “Four fifths of the fats and oils in the United
States imported in pre-war years will be replaced by the oil
from home-grown soybeans, according to figures developed
by Dr. M.A. McCall of the United States Department
of Agriculture in a recent review of the scientific crop
improvement activities of the Department and the state
agricultural experiment stations.”
Concerning harvested acres of soybeans:
1941–5,855,000 acres
1942–10,762,000 acres
1943–11,492,000 acres estimated
1944–14,000,000 acres requested with an average yield
of 17.3 bushels per acre. This crop should produce 1.6 billion
pounds of soybean oil.
Newly introduced varieties of soybeans have made a
major contribution to our war economy,
4300. Soybean Digest. 1944. Grits and flakes from the
industry: C.R. Weber of Iowa State to navy. July. p. 20.
• Summary: “C.R. Weber, assistant agronomist in charge of
soybean work for the U.S. Regional Soybean Laboratory at
Iowa State College for the past several years, has accepted
a commission as ensign in the U.S. Navy, and reported for
duty at Plattsburg, New York, July 1.” Robert Kalton has
taken over “Bob’s” duties.
4301. Wilgus, H.S., Jr.; Zander, D.V. 1944. The value of
soybean oil meal processed from damaged beans. Poultry
Science 23(4):343-46. July. [5 ref]
• Summary: A considerable proportion of the 1942 soybean
crop was damaged by frost. The inclusion of 5% of meat and
bone scrap in the mash, thus contributing about 8% of the
total protein, was adequate to provide satisfactory production
and reproduction. Address: Colorado Agric. Exp. Station, Ft.
Collins, Colorado.
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4302. Plant Disease Reporter (USDA). 1944. Reports on
soybean diseases. 28(23):752-53. Aug. 1.
• Summary: “Near Denton, Maryland, Bacterial Blight
(Pseudomonas glycinea) was severe on the leaves of
nearly all plants in a volunteer field, and Downy Mildew
(Peronospora manshurica) was very severe in another field
of volunteer plants.–E.A. Walker, May 17.
“Bacterial Pustule (Bacterium [Xanthomonas] phaseoli
var. sojense) was found in variable amounts in all of the
fields observed in Mississippi. In general, infection appears
to be light, although slight damage due to heavy infection
was apparent in occasional fields. Downy Mildew was found
in fields south of Meridian.
“A striking condition was seen in one field near Yazoo
City and another at Stoneville. Plants in large areas were in
a wilting condition and rather yellowish. Large dead patches
occurred on many of the leaves. No signs of infection could
be found on roots or above-ground parts. It appeared as
though the plants were suffering from lack of water although
the condition was not restricted to high ground. It is possible,
as Dr. J.A. Pinckard suggested, that large sand traps beneath
the surface soil might account for lack of sufficient moisture
in affected areas.–Douglas C. Bain, July 17-26.
“Soybeans appeared to be in a healthy condition in
Tippecanoe County, Indiana. However a 10-acre field,
observed by Dr. Paul R. Miller and the writer in Warren
County July 22, was severely damaged in very irregular
areas covering about 1/10 of the acreage. Death and dying of
plants appeared to follow the wilting of earlier stages. The
trouble may have been physiological, although lesions found
on the stems may indicate otherwise when the results of
cultures are obtained.–J.S. Tidd, Week ending July 29.
“A number of plantings were observed in Jackson
County in western Missouri. Bud Blight (Virus) infection
was noted in 2 of the fields, affecting a few scattered plants.
Light Bacterial Blight infection of the lowermost, leaves was
general in one field.–T.W. Bretz, week ending July 22.
“Mosaic (Virus) and an unidentified Virus-like disease
were noted on soy- beans in Malheur County, in eastern
Oregon.–Earle C. Blodgett, July 10-15.”
4303. Bain, Douglas C. 1944. Other reports on diseases of
soybean: Soybean diseases in Mississippi and Louisiana.
Plant Disease Reporter (USDA) 28(26):834. Aug. 22.
• Summary: “Bacterial Pustule and Bacterial Blight were
found in varying amounts throughout the Delta area of
Mississippi visited August 8-12. Considerable damage was
caused by Southern Blight (Sclerotium rolfsii) in one field
near Cary.
“In southern and southwestern Louisiana, August 1-8,
Bacterial Pustule and Frogeye Spot (Cercospora daizu) [C.
sojina] were found to be the most common and widespread
diseases; Frogeye was considered to be the more serious.

“In one field near Plaquemine in Iberville Parish
a Leaf Spot occurring in traces was associated with a
Colletotrichum that does not fit the description of C.
glycines. Another fungus that was also found to be associated
constantly with this Leaf Spot has since been determined
by Dr. Lindsay S. Olive as Myrothecium roridum Tode; the
same fungus was found on the same type of spot observed
on cowpea near Franklin, and also had been noted associated
with a leaf spot of cotton in Mississippi. The fungus does
not appear to have been reported previously on soybean or
cowpea.
“The leaf disease temporarily identified as Wildfire
(Phytomonas [Pseudomonas] tabaci) was found in trace
amounts near Plaquemine. Light infection by Downy Mildew
was observed in fields near Patterson and Franklin.
“From August 14 to 19 surveys were made in the New
Orleans and Baton Rouge areas of Louisiana. A curved-spore
form of Colletotrichum (?C. glycines), differing from the
straight-spore form found on leaves as reported above, was
found on dead and dying stems in a field near Baywood.
Diaporthe sojae was common on this material.” Address:
Emergency Plant Disease Prevention Project.
4304. Bretz, T.W. 1944. Diseases observed on soybeans in
Missouri. Plant Disease Reporter (USDA) 28(26):832-34.
Aug. 22.
• Summary: “During the week ending July 29, soybeans
were examined in east-central and southeastern Missouri.
A general rain over this entire region on July 25 broke
an extended period of drought which, in certain localities
within the region, had caused serious damage to crops.
Other localized areas had benefited from periodic light rains
and the crops in these localities appeared to be in relatively
good condition. As a result of the limited rainfall during the
preceding 6 to 8 weeks, disease of the aerial parts of plants in
general had not developed to a damaging extent.
“The Bacterial Leaf Spots were prevalent in all fields
examined, but in general they were causing little damage.
Infection was limited chiefly to the lower leaves, although
in a few fields as much as 2/3 of the foliage was infected
and some defoliation had occurred. Occasional scattered
plants showing Mosaic (Virus) symptoms were noted in
approximately 1/3 of the fields. In St. Louis County one field
showed light ‘Frogeye’ Leaf Spot (Cercospora sp.) infection,
and in another field of very dense, rank growth. Downy
Mildew (Peronospora manshurica) in the early stages of
development was observed on the lower leaves. One field
in New Madrid County was observed in which scattered
plants had been killed or were dying, apparently as a result of
Charcoal Rot (Sclerotium bataticola) infection.
“During the week ending August 5, a survey was made
in central and north-central Missouri. In general, soybean
plantings were in good condition. The stand was excellent,
vegetative growth had been vigorous, and the majority of the
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fields were showing good pod set.
“Bacterial Blight (Phytomonas [Pseudomonas] glycinea)
and Bacterial Pustule (Phytomonas [Xanthomonas] phaseoli
var. sojense) were prevalent in all fields. Infection was
limited primarily to the lowermost leaves in most instances,
although in a number of fields at least 50% of the leaves
were infected and some defoliation was occurring. On the
basis of field examination, it appeared that the Bacterial
Pustule disease was the more prevalent and serious of the
two.
“Downy Mildew was prevalent in most of the fields
examined in Livingston and Grundy Counties, but it was
not observed elsewhere. The infection was vigorous, with
the lesions in the early stages of development, and in a few
fields as much as 33% of the foliage was affected. Should
environmental conditions favorable for the development of
Downy Mildew continue, considerable damage may result
from the disease in this area.
“Mosaic-infected plants were found in 75% of the
fields. In all instances only an occasional, scattered plant
was diseased. Bud Blight (Tobacco- Ringspot Virus) was
observed in 44% of the plantings. Except for one field in
which an estimated 1% of the plants were diseased, only
occasional infected plants could be found.
“Two fields were observed in which a few scattered
plants had been killed or were dying, showing Charcoal Rot
infection of the root system and basal stem portion. In one
field a few scattered plants had been girdled near the soil
level. A fungus, tentatively identified as Diaporthe sojae,
was fruiting on the killed stem tissues.
“From August 7 to 19, surveys were made into the
northwestern and northeastern sections of the State, with
corn and soybeans being the principal crops examined. The 2
sections of the State visited were in direct contrast in regard
to drought damage. The northwestern counties in general
have had ample rainfall and the crops have made excellent
growth. In the northeastern section, the effects of a prolonged
drought were noticeable and most plantings of soybeans have
been damaged, except in the Mississippi River bottoms.
“Bacterial Blight and Bacterial Pustule were prevalent
in the majority of plantings. Only one field was observed in
which there was no evidence of bacterial loaf spotting. On
the basis of field examination, the Bacterial Pustule disease
appeared to be the most prevalent, although in a number of
fields Bacterial Blight seemed to predominate. The degree
of leaf spot- ting varied from instances in which 100% of
the foliage was infected and some defoliation was occurring
to instances in which only the lower leaves showed a few
lesions.
“Downy Mildew infection was noted in slightly more
than 50% of the fields. The heaviest and most vigorous
infection was observed in the Mississippi River bottoms,
where a number of fields showed 2/3 of the foliage affected
and many of the lesions becoming necrotic. It seems quite

possible that in these fields some damage from the disease is
inevitable.
“Bud Blight-infected plants were found in 75% of the
plantings. In the majority of affected fields (50%), only an
occasional diseased plant could be found. In the remaining
25% of the affected fields, the percentage of diseased plants
ranged from 10 to 33%. All of these fields showing a high
percentage of infection were located in the northeastern
counties and in the Mississippi River bottoms, and much
pod-spotting was in evidence.
“Mosaic-infected plants were found in 50% of the fields.
However, in every instance only an occasional diseased plant
could be found.
“Three fields in northeastern Missouri were observed in
which there was a light leaf spotting, principally of the lower
leaves, apparently due to a species of Alternaria.
“In one field a few scattered plants had been killed as a
result of Charcoal Rot infection.” Address: Emergency Plant
Disease Prevention Project.
4305. Pady, Stuart M. 1944. Bacterial Pustule in Kansas.
Plant Disease Reporter (USDA) 28(26):835. Aug. 22.
• Summary: “During the week ending August 12, 16
soybean fields in 10 counties in northeastern Kansas were
examined for diseases. The fields varied greatly in maturity,
from some not yet flowering to others with well-developed
pods. Bacterial Pustule was the only disease observed and
it was found in all but 2 of the fields, ranging from a trace
on scattered plants to fairly heavy infection on all plants.”
Address: Emergency Plant Disease Prevention Project.
4306. Tervet, Ian W. 1944. Soybean diseases in Minnesota.
Plant Disease Reporter (USDA) 28(26):835. Aug. 22.
• Summary: “During the week ending August 18 soybeans
were examined in east-central and southeastern Minnesota,
the writer being accompanied by J.J. Christensen of the
University of Minnesota. During part of the time, Howard
Johnson and W.B. Allington of the Division of Forage
Crops and Diseases and M.B. Moore of the University of
Minnesota cooperated in the survey.
“Soybeans are being very little injured by disease. In
some fields, some Bacterial Blight and Bacterial Pustule
occur. Bud Blight was found in variety test plots at
University Farm, St. Paul and in some fields in southeastern
Minnesota. However, very few infected plants were found
in any field and loss from this disease is negligible. A light
infection of Mosaic also occurs in some fields. Soybeans in
one field in Scott County were severely injured by a Root
Rot, and one other field in Goodhue County was moderately
injured by the same disease. Isolations are being made from
the infected roots.” Address: Emergency Plant Disease
Prevention Project.
4307. Beckel, A.C.; Smith, A.K. 1944. Alcohol extraction
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improves soya flour flavor and color. Food Industries
16(8):616, 664 (Aug. p. 71, 119).
• Summary: “Its bitter principle, ‘beany’ taste and color
undoubtedly are the principle obstacles to the use of the
soybean as a human food in the United States.” Ethanol
(ethyl alcohol), when used as the solvent during extraction, is
effective in removing the color from flaked soybeans. Protein
prepared from alcohol-extracted flakes has a color equal to
that of casein. The bitter taste and much of the beany flavor
are removed when alcohol is used as the solvent, leading to
improved palatability. Alcohol removes more phosphatides
(lecithin) than hydrocarbon solvents, is more expensive, and
has a greater heat of vaporization. Moreover, a somewhat
higher solvent-to-flake ratio is required for complete removal
of the oil. Address: Northern Regional Research Lab., Peoria,
Illinois.
4308. Country Gentleman. 1944. How the Corn Belt struck
oil. 114(8):20. Aug.
• Summary: This page has the large bold headline: “The U.S.
Department of Agriculture page.”
They call him “Soybean” Morse, and although his
technical title at USDA is Principal Agronomist, he is
more frequently described as “the daddy of the soybean in
America, and when you say ‘W.J. Morse,’ everyone knows
you are thinking about soybeans.”
The soybean is now one of America’s six largest crops in
terms of farm acreage: only corn, wheat, hay, oats and cotton
are grown on more acres than soybeans; 1943 were 195.9
million bushels were harvested from 10.82 million acres.
During World War II, the soybean’s great contribution
to the USA has been oil. With the soybean, the nation
has “struck oil in a big way–vegetable oil for shortening,
margarine and salad oil, oil for quick-drying paints on
battleships and planes, for soap, medicines, linoleum,
oilcloth, printer’s ink, glycerine, leather goods.
“War in the Far East cut the United States off from its
former source of a billion pounds of fats and oils, but by
1943 the nation was already anticipating a yield of more
than” 1¼ billion pounds of oil from one crop of soybeans.
And after the oil is removed, the high-protein that remains is
still very useful as a feed for livestock, a source of nutritious
flour, and a material for plastics to take the place of metals
that have gone to war.
Photos show: (1) W.J. “Soybean” Morse inspecting soy
beans in Keijo (Seoul), Korea in 1929. (2) A combine and
wagon full of soybeans. (3) Soybean oil being filtered for
food use at a plant in Decatur, Illinois.
4309. Morse, William J.; Cartter, Jackson L.; Henson,
Paul R.; Carr, Robert B. comps. 1944. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1943. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 122. Aug. 120 p.

https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/43soybook.pdf
• Summary: This entire document, including the cover, is
typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“August, 1944
RSLM 122.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classified according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classification,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
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of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, five Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural

Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
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Statistical analysis (by analysis of variance).
Note: This is the earliest report seen (Jan. 2017)
concerning the Results of the Cooperative Uniform Soybean
Tests: Part II. Southern States. Address: 1. Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist; 4. Asst.
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
4310. Moyer, Raymond T. 1944. The agricultural
potentialities of Manchuria. Foreign Agriculture (USDA
Foreign Agricultural Service) 8(8):171-91. Aug. [12 ref]
• Summary: The name Manchuria has been used for
some centuries by Western peoples as a designation for
the territory located outside the Great Wall, northeast of
China proper. The Chinese during more recent times have
called it the Three Eastern Provinces, meaning Liaoning
(Fengtien), Kirin [Jilin], and Heilungkiang Provinces. Under
the Japanese after 1931 this territory, together with that of a
fourth Province, Jehol, was organized into a political entity
to which the name “Manchoukuo” was given. As used in
this discussion, Manchuria refers to the territory included in
the four Provinces. Together they cover an area estimated at
496,531 square miles, which is greater than the combined
areas of Germany, France, Belgium, and the Netherlands.
The population in 1940 was stated to be about 43 million, at
least 90% of which was Chinese. A distinction is often made
between North Manchuria and South Manchuria. No sharp
line of demarcation divides these regions. The 44th parallel
is sometimes used as a line divided the two.
Slightly more land is devoted to the production of
soybeans than to any other crop. The important pre-war crop
regions and their principal crops are as follows: Kaoliangmillet-soybean region–grows a tall, grain sorghum called
kaoliang, Maize-soybean-kaoliang region, Soybean-milletkaoliang region, and the soybean-wheat-millet region.
The soybean acreage of Manchuria was 8,700,000 acres,
Kaoliang covered 7,300,000 acres, millet had 6,300,000,
and maize and wheat had 3,300,000 and 2,700,000 acres
respectively. The calculated yield of soybeans, over the
5-year period 1934-38, averaged 16.8 bushels per acre as
compared with 17.2 for China and 16.1 for the U.S. (193139).
Of the total value of all products exported, average
1933-37, approximately 70% was contributed from
agricultural and animal products. Soybeans and soybean
products alone accounted for 49% of the total. The annual
export of soybeans averaged about 2,300,000 short tons.
Soybean oil averaged about 88,000 tons which, if converted
into its equivalent in soybeans, brings the total, in terms of
soybeans, to about 3,200,000 tons. Further amounts of other
beans exported raises the total average quantity to about
3,400,000 tons. In addition, about a million tons of soybean
cake were exported (see table 6). Of the soybeans exported,
about 60% went to Europe and most of the remainder to

Japan and to China proper. Of the oil, Japan took a major
part, but China also took a large quantity. Of the cake, about
80% went to Japan and most of the remainder to China.
From 1934-38 the average amount of soybeans produced
was 4,362,000 short tons. There were 3,157,000 short tons
available for export, and they imported none. Thus there
were 1,205,000 short tons available for utilization, and
1,024,000 tons available after providing for feed and seed.
The number of pounds available, per capita, for human
consumption in Manchuria was 57.8 pounds. In China
proper, it was only 29.8 pounds. Address: Office of Foreign
Agricultural Relations.
4311. Probst, A.H.; Cutler, G.H. 1944. Lincoln: A new midseason variety of soybean well adapted for central Indiana.
Indiana (Purdue) Agricultural College, Agronomy Mimeo
No. 42. Aug. 5 p.
• Summary: “Lincoln is the most promising mid-season
variety of soybean released to date.
“Origin: The Lincoln soybean variety is a selection
from a natural cross, probably between a white-flowered
Mandarin plant and Manchu, made in 1934, by Dr. C.M.
Woodworth, Chief in Plant Genetics, Illinois Agricultural
Experiment Station. The final selection, L6-685, was made
by Dr. L.F. Williams, Associate Agronomist, U.S. Regional
Soybean Laboratory*, Bureau of Plant Industry, Soils,
and Agricultural Engineering, United States Department
of Agriculture, cooperating with the Illinois Agricultural
Experiment Station in soybean breeding.
“Description: The Lincoln soybean resembles the
Mandell variety in appearance, height, standing ability,
time of maturity, and in most other respects except that it is
higher yielding, produces seed of much higher oil content,
and has white flowers instead of purple. The white flowers
distinguish it from all other varieties with brown pubescence
now grown in Indiana. Lincoln is intermediate in height
between Dunfield and Illini. It lodges less than either of these
two varieties, but is not as stiff-stemmed as Richland.
“The seed is yellow with a prominent black hilum,
medium in size (3,000 per pound), about the same size
as Mandell, slightly larger than Illini (3,200 per pound),
and slightly smaller than Dunfield (2,750 per pound),
and Richland (2,800 per pound). Three seeds to the pod
predominate when grown on fertile soil.
“Cooperative Tests in Indiana: The U.S. Regional
Soybean Laboratory has cooperated in the testing of soybean
varieties at eight different locations representing different
soil and climatic conditions in Indiana. Lincoln has been
included from one to four years at all locations and the yield,
chemical composition, and maturity results as compared to
several other varieties of soybeans are given in Tables 1, 2,
and 3.
Footnote: * A cooperative organization participated
in by the Bureau of Plant Industry Soils, and Agricultural
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Engineering, Agricultural Research Administration of
the U.S. Department of Agriculture and the Agricultural
Experiment Stations of Arkansas, Florida, Georgia, Illinois,
Indiana, Iowa, Kansas, Louisiana, Michigan, Minnesota,
Mississippi, Missouri, Nebraska, North Carolina, North
Dakota, Ohio, Oklahoma, South Carolina, South Dakota,
Tennessee, Texas, Virginia, and Wisconsin.
On page 3 are 2 tables: (1) “A Comparison of Yield,
Maturity, and Chemical Composition of Lincoln and Several
Other Varieties of Soybeans Grown at Four Locations in
Northern and North Central Indiana.” The other varieties
are: Early: Earlyana, Richland. Mid-season: Dunfield,
Illini, Lincoln. The four locations are LaGrange, Wanatah,
Bluffton, Lafayette. The chemical composition gives (in all
tables) the percentage of oil, percentage of oil, and iodine
number of the oil.
(2) “A Comparison of Yield, Maturity, and Chemical
Composition of Lincoln and Several Other Varieties
of Soybeans Grown at Three Locations in Central and
Southeastern Indiana.” The other varieties are: Mid-season:
Dunfield, Illini, Lincoln. Late: Patoka, Chief. The three
locations are Lafayette, Greenfield, Vernon.
Page 4: The top half contains a third table and the
bottom half more text: (3) “A Comparison of Yield,
Maturity, and Chemical Composition of Lincoln and Several
Other Varieties of Soybeans Grown at Two Locations in
Southwestern Indiana.” The other varieties were: Midseason: Illini, Lincoln. Late: Patoka, Chief, Gibson, Kingwa.
“Adaptation: The Lincoln variety of soybean is well
suited to the same conditions under which other varieties
of the same maturity group, such as Dunfield, Mandell,
Manchu, and Mingo, are grown in Indiana, and might well
replace these varieties in this state because of its high yield,
good standing ability, and high oil content. It is best adapted
in central Indiana. Lincoln should be used only for early
planting in northern Indiana and for medium-late planting
south of U.S. Highway 50, because of its time of maturity.
Earlyana, Richland, Patoka, Gibson, and Chief, are expected
to continue to fill the conditions of their Special adaptation
for which they have been recommended.
“Seed Quality: Lincoln has equalled or excelled Illini
and Dunfield in seed quality in central and northern Indiana.
It has produced seed of a poorer quality than Gibson or
Chief, when planted in May in southwestern Indiana in 1942
and 1943, but has about equalled the seed quality of Illini in
this area of the state. Date of planting studies at Evansville
indicate that fairly good seed quality is obtained with Illini
when planted after the first week of June. Similar results may
be expected with Lincoln.
“Cooperative Regional Tests: Lincoln has been widely
tested throughout the soybean belt in 95 cooperative
tests between the U.S. Regional Soybean Laboratory and
the Illinois, Ohio, Iowa, Missouri, Nebraska, Michigan,
Wisconsin, Virginia, and Purdue Agricultural Experiment

Stations. The tests were conducted in Illinois in 1938: Illinois
and Ohio in 1939: Illinois, Ohio, Iowa, and Indiana, in
1940 and 1941: Illinois, Ohio, Iowa, Indiana, Missouri, and
Nebraska, in 1942: and in Illinois, Ohio, Iowa, Missouri,
Nebraska, Michigan, Wisconsin, Virginia, and Indiana, in
1943. The results of these tests are presented in Table 4.
Page 5 contains two tables plus text. Table (4):
“Summary of Yield and Chemical Data for Lincoln, Illini,
and Dunfield Soybeans Grown in Regional Tests in Indiana,
Illinois, Ohio, Iowa, Missouri, Nebraska, Wisconsin,
Michigan, and Virginia, 1938-1943.”
“Lincoln has exceeded the average yield of Dunfield and
Illini in each of the individual years and has averaged 5.2
bushels, or 18.6 per cent. higher than these varieties for the
six-year period. It likewise has had better quality seed and
has lodged less than either of these varieties. The oil content
has been high, even exceeding Dunfield, a variety noted for
its high oil content. In these tests, Lincoln has matured about
one and one-half days earlier than Illini and about the same
as Dunfield.
“Lincoln Excels Mandell in Grain Yield and Oil
Content: In 31 of the cooperative regional tests conducted
in the states indicated above during the three-year period
1940-1942, Lincoln averaged 34.2 bushels per acre and 21.4
per cent oil in comparison to Mandell which averaged 28.3
bushels per acre and only 19.1 per cent oil.
“Hay Yields: Hay yield tests were made at Lafayette,
Indiana, by R.R. Mulvey, Associate in Crops in Agronomy,
Purdue University, and are presented in
Table 5: “Yield of Hay of Lincoln and Several Other
Varieties of Soybeans Grown at the Soils and Crops Farm,
Lafayette, Indiana, 1942-1943.” The varieties are: Early:
Earlyana. Mid-season: Lincoln, Dunfield. Late: Gibson,
Patoka. Gibson had the highest hay yield at 2.82 tons/acre
compared with Lincoln at 2.68.
“Lincoln Soybean Seed Available for 1945:
Approximately 5,600 acres were planted with the Lincoln
soybean in 1944 in 75 Indiana counties by some 300 growers
who agreed to have the seed certified and make it available
for planting in 1945. Since Lincoln growers are located in all
the important soybean-growing counties in the state, a supply
of seed should be available locally. The names of local
growers may be obtained from the county agent: or seed
sources secured by writing to the Indiana Corn Growers’
Association, West Lafayette, Indiana.” Address: 1. Assoc.
Agronomist, Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA; 2. Assistant
Chief in Agronomy, Purdue Univ. Agric. Exp. Station [West
Lafayette, Indiana].
4312. Quayle, W.L. 1944. Soybean trials in Wyoming.
Wyoming Agricultural Experiment Station, Bulletin No. 267.
12 p. Aug.
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• Summary: “Livestock feeders in Wyoming have become
interested in soybeans because of the increasing use of
soybean meal in feeding operations. The three-year test
conducted at the Torrington substation showed that one lot
of yearling steers on a ration of ground barley, beet pulp,
soybean meal and alfalfa made the same rate of gain and at
approximately the same feed cost as another lot fed a similar
ration except that cottonseed meal was used instead of
soybean meal...
The first soybean trials in Wyoming “were made
on the Sheridan Field Station* (Footnote: *The work at
the Sheridan Field Station, by the U.S. Department of
Agriculture and the Department of Agricultural Substations,
cooperating), 1923 to 1927, where the frost free period is 142
days and the altitude is 3,800 feet... Dry farming methods
were used at this station. Unfavorable weather conditions for
some of these years and the use of unsuited varieties together
with rabbit and grasshopper damage resulted in very light
yields. With better adapted varieties the trials were resumed
in 1937, and larger yields were obtained...
“Three varieties were tested under irrigation at the
substation near Worland in 1929 and 1930... Trials were
started under irrigation at the Torrington station in 1940... At
the Afton substation, which is under irrigation, at an altitude
of 6,200 feet, a trial planting of twenty early varieties was
made in 1942.”
Results of these trials are then given, by substation. At
Sheridan, the soybean “crops for 1923-1927 were so small
that they were not harvested.” During the period 1938-1942
inclusive the yields at Sheridan ranged from 0.28 to 9.65 bu/
acre, both attained in 1938. The highest 5-year average seed
yield was 5.03 bu/acre for Manchu Macauley. At Torrington
(1940-1943) the highest one-year yield was 27.3 bu/acre
from Cayuga in 1942 and the highest 4-year average yield,
17.4 bu/acre, was produced by Wisconsin 606. The report
concludes: “Under these conditions, higher yielding varieties
of soybeans will have to be developed before their use as a
commercial crop in this part of the state can be justified.”
Address: Director, Experiment Farms, Laramie.
4313. Staten, Hi W. 1944. Soybeans for the Southwest.
Soybean Digest. Aug. p. 9-10.
• Summary: Subtitle: “Interest in oil-bearing soybeans is
increasing in the southwestern states. An excellent survey
of soybeans and their possibilities in the Southwest by
the agronomist at the Oklahoma experiment station. From
an address before the Southwestern Regional Chemurgic
clinic.”
“The soybean will succeed on nearly all types of soils,
the best results being obtained on the mellow fertile loams
or sandy loams. In general, the soil requirements are about
the same as those for corn, but the soybean will make a
more satisfactory growth than corn on soils of low fertility,
provided the inoculating organisms are present. It must be

recognized, however, that soybeans grown for grain are a
‘good land crop.’ This is contrary to the often prevailing
opinion that grain soybeans will make profitable yields on
low-fertility soils. It is evident from this discussion that
soybeans should not be considered a ‘poor land’ crop. Just
as with other crops, high yields can only be obtained on soils
in a good state of fertility. This point is especially important
in the Southwest where soil moisture is the primary limiting
factor in crop production.
“After this brief discussion, I will now give
consideration to the possibilities of soybeans in the
southwestern states, namely Kansas, part of Missouri,
Arkansas, Louisiana, Texas, Oklahoma, and eastern
New Mexico and Colorado. The climatic factors for crop
production in this large area are quite variable. The average
annual rainfall varies from 15 inches in the west to more than
50 inches in the eastern section. The altitude ranges from sea
level to over 6,000 feet. Other natural factors which must
be given serious consideration in soybean production are
summer rainfall, length of growing season, temperatures, hot
winds, evaporation, and humidity.
“Increase justified: Most of the experiment stations of
this southwest area report 20 to 25 years of historical data
in soybean research. In summarizing these reports, there is
a general trend toward a larger acreage of soy-beans for oil.
This is especially true in the states of Kansas, Missouri and
Arkansas. The other southwestern states have not, in the
past, grown a very large acreage of oil beans. The general
plantings have been for forage and soil building. During
the past two years, however, there are signs of increased
interest among farmers. This is especially true in Oklahoma,
Louisiana, and Texas. The western semi-arid states have not
given much attention to soybean production.
“The state of Kansas reports further increase in the
acreage of soybeans is justified in the eastern one-fourth of
the state. Missouri reports successful production off soybeans
as a grain crop is vitally important now from the standpoint
of war needs and requires quite different consideration from
growing the crop as a hay. The sharp upturn in the need
and prices has stimulated interest in growing soybeans for
grain. Arkansas and Louisiana report definite trends towards
increased acreages.”
A 4-column table gives harvested soybean acres for the
states of Kansas, Missouri, Arkansas, Louisiana, Texas, and
Oklahoma. The columns are: (1) Name of state. (2) 1943
soybean harvested acres. (3) 1944 indicated prospective
soybean acreage alone. (4) 1944 as a percentage of 1943.
In 1943 Missouri had the most harvested soybean acres
(561,000), followed by Arkansas (267,000), Kansas
(244,000), Louisiana (41,000), Texas (25,000) and Oklahoma
(10,000). Address: Prof. of Agronomy, Oklahoma Agric.
Exp. Station, Stillwater, OK.
4314. Honey, Edwin E. 1944. Soybean diseases in
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Wisconsin. Plant Disease Reporter (USDA) 28(27):871-72.
Sept. 1.
• Summary: “A brief inspection trip for soybean diseases
was made between August 11 and 15 inclusive, in company
with Drs. F.R. Jones, W.B. Allington, W.H. Johnson and
Wayne Bever. Professors R.E. Vaughan and James H. Torrie
were present also on August 11 in Dane County.
“Inspections of soybean fields were made in Dane, Sauk,
Eau Claire, Dunn, Washburn, Wood, Adams, and Columbia
Counties. In Dane, Eau Claire, and Washburn Counties
examination of Nursery and Variety Test Plots at State
Experimental Farms were made.
“Soybeans for seed production were in the blossom to
late podded stages. Some fields in a much earlier stage of
development appeared to have been broadcast to soybeans
following other crops and were evidently for forage use only.
“Diseases observed, based on field symptoms, and their
degree of severity are given in Table 1. Bacterial Blight was
the most general disease of soybean observed, occurring
as traces in all counties inspected. Bacterial Pustule was
markedly absent; only one case was observed in Eau
Claire County. Brown Spot caused by Septoria glycines
first reported for Wisconsin on volunteer soybeans at the
University Hill Farm (PDR 28(20): 656) has since been
found in soybeans in the Variety Test Plots in Dane County.
A trace of Mosaic was observed in 4 of the 8 counties
inspected. Bud Blight, also a virus disease, believed to be
one of the more important diseases in the Middle West,
was found in the Variety Test Plots in Dane, Eau Claire and
Washburn Counties only. Under Wisconsin conditions this
year, the incidence and severity of Bud Blight appears to
be rather limited. In marked contrast to last year. Downy
Mildew was absent or present in very slight amounts. A trace
was observed in 2 fields in Dane County only.
“A characteristic marginal yellowing of leaves and the
occurrence of somewhat dwarfed plants with such yellowed
leaves was observed in small areas or spots in fields in all
Counties inspected. The symptoms suggested a Deficiency
trouble of some kind. In many instances such spots were
associated with abundance of quack and foxtail grasses
which suggested that the competition between the grass and
soybean resulted in a deficiency trouble in the soybean.”
A large table (p. 872) is titled “Diseases and injuries of
soybeans examined in Wisconsin August 11-15.” It shows
in tabular the findings discussed above. The table has 3
basic columns: County, Soybean diseases encountered, and
Drought conditions. The five soybean diseases encountered
are Mosaic, Bud Blight, Bacterial Blight, Brown Spot, and
Downy Mildew. In 4 counties the drought conditions were
“Severe.” The 8 counties inspected are Adams, Columbia,
Dane, Dunn, Eau Claire, Sauk, Washburn, and Wood.
Below the table we read: “Drought, conditions were
assuming damaging effects in all counties inspected except
Dane and Washburn where marginal conditions existed. The

severity of drought and damaging effect is somewhat spotty
varying with type of soil and soil management.” Address:
Emergency Plant Disease Prevention Project.
4315. Larsh, Howard W. 1944. Soybean diseases in
Arkansas. Plant Disease Reporter (USDA) 28(27):870-71.
Sept. 1.
• Summary: “Approximately 500 acres were surveyed
during the period July 17 to August 12.
“Bacterial Blight (Pseudomonas glycinea) occurred
early in the growing season and could be seen on the lower
leaves in plantings in Arkansas and Jefferson Counties.
At the present time it is difficult to differentiate with any
certainty between the bacterial diseases.
“Bacterial Pustule (Xanthomonas phaseoli var. sojense)
still continues to be the most severe disease of soybean
in Arkansas. Very few, if any, plantings are free from
this bacterial disease, Slight to moderate defoliation and
yellowing of the leaves on some varieties had occurred in
Crittenden and Desha Counties.
“Frog-Eye Leaf Spot (Cercospora sojina) was observed
in plantings in Desha and Crittenden Counties. In a test
planting near McGehee (Desha County), nearly all of the
varieties were infected by this fungus. The amount of loss
varied from a trace to nearly 2% of the leaf area invaded.
“Alternaria Loaf Spot (Alternaria sp.): Soybeans
planted in a test planting near Texarkana (Miller County)
were severely infected by Alternaria. In several instances
large areas of the leaf surface were invaded by this fungus
giving rise to large brown spots with characteristic concentric
rings. Alternaria Leaf Spot was also observed in several of
the plantings surveyed.
“Brown Spot (Septoria glycines) occurred in a test plot
near McGehee (Desha County). The infection was limited to
only a few plants.
“Fusarium Blight (Fusarium oxysporum f.
tracheiphilum) was observed in 3 plantings. The most
severely infected planting occurred in Desha County where a
loss of less than 1% of the plants was observed.
“Downy Mildew (Peronospora manshurica) infected
plants were observed in 3 plantings, in most on a small
number of plants. Affected plantings were located in
Crittenden, Desha, and Hempstead Counties.
“Charcoal Rot (Sclerotium bataticola) was observed
in nearly every planting surveyed. In a large field near
Athlestan, (Mississippi County) Charcoal Rot caused a loss
of 60% in a localized infected area, with an average infection
for the entire field estimated at 5%.
“Plants infected with Southern Blight (Sclerotium rolfsii)
were observed in a planting on the Fruit and Vegetable
Branch Experiment Station, Hope, Hempstead County. The
loss, at the time of this survey, was limited to only a few
plants.
“Mosaic (Virus) infected plants occurred in nearly
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every planting surveyed; in most instances, however, it was
limited to only a few plants in each infected field.” Address:
Emergency Plant Disease Prevention Project.
4316. Bretz, T.W. 1944. Diseases [on soybeans] in Missouri.
Plant Disease Reporter (USDA) 28(28):891. Sept. 7.
• Summary: “A survey for the incidence of disease in
soybean plantings was made during the week ending August
26 along a route extending from central Missouri to the
Kansas border and then south to Newton and Barry Counties
in southwestern Missouri. All counties travelled lie south
of the Missouri River, Frequent, moderately heavy rains
occurred during the entire period over all of the area visited,
restricting, in some instances, the extent of the survey. The
bacterial leaf spots, Bacterial Pustule and Bacterial Blight,
were evident in all plantings. In a few fields, light infection
was confined to the lowermost leaves. In other fields as much
as 90% of the foliage showed infection and some defoliation
had occurred.
“Bacterial Pustule, in general, appeared to be the more
prominent disease in this complex. Bud Blight-infected
plants wore found in 60% of the fields, but in all instances
only an occasional scattered plant was affected. In only one
field was the pod-spotting phase of the disease observed.
Mosaic infection was observed in 60% of the plantings.
Except in one field in which an estimated 5% of the plants
were diseased, only an occasional plant was affected. Downy
Mildew infection was observed in a third of the fields. The
infection in general was light and in the early stages of
development, although in one field 2/3 of the foliage showed
vigorous and extensive infection.” Address: Emergency Plant
Disease Prevention Project.
4317. Tidd, J.S. 1944. Bud Blight, Wildfire and other
diseases in Illinois Plant Disease Reporter (USDA)
28(28):890. Sept. 7.
• Summary: “In Champaign County 8 fields of soybeans,
largely the variety Illini, were examined by Dr. W.B.
Allington of the U.S. Regional Soybean Laboratory and the
writer on August 28. Traces of Downy Mildew, Pustular
Spot, Bacterial Blight, Septoria Brown Spot, and Alternaria
atrans were observed. In a 15-acre field Bud Blight (virus
resembling Tobacco Ringspot Virus) was found on 66% of
the plants and the crop loss estimated at 10%. In another
planting of 30 acres the amount of Bud Blight varied in
different parts of the field, ranging from 1% to 90% of
infected plants, the loss again being estimated at 10%. The
buds at the top of the plant were curling or dying and many
of the pods with brown blotches and spots were dropping.
Brown necrotic areas were also to be found in the stems
when cut lengthwise. In the same 30 acres, a trace of Wildfire
(bacterial) was also observed as well as an occasional plant
dead from Charcoal Rot caused by Sclerotium bataticola.
“On another trip south and west of Urbana, the writer

and Dr. Allington were accompanied by J.L. Carter [sic,
Cartter] and Carl Feaster of the U.S. Regional Soybean
Laboratory. A number of the soybean fields in Douglas,
Coles, Cumberland, Effingham, Fayette, Shelby, and
Christian Counties showed traces of the various diseases
already mentioned as occurring in Champaign County.
However, in none of the 20 fields surveyed on this trip was
Wildfire observed and in only 3 fields was Charcoal Rot
found, these in Effingham, Fayette and Shelby Counties.”
Address: Emergency Plant Disease Prevention Project.
4318. Tidd, J.S. 1944. Wildfire [on soybeans] in Indiana.
Plant Disease Reporter (USDA) 28(28):891. Sept. 7.
• Summary: “Dr. C.T. Gregory of the Purdue Agricultural
Experiment Station reported that on August 29 he observed
a 20-acre field of the Lincoln variety [of soybeans] in
Hendricks County in central Indiana as 100% infected with
Bud Blight. The grower was said to have grown soybeans
on this ground every fourth year for possibly the last 16 or
more years.” Address: Emergency Plant Disease Prevention
Project.
4319. American Soybean Association, Silver Jubilee
Meeting, Urbana, Illinois (Photograph). 1944. Sept. 12-13.
• Summary: See next page. Back row–left to right: C.K.
McClelland (Arkansas). Jacob Hartz (Arkansas). R.G.
Wiggans (Cornell Univ., New York). K.E. Beeson (Indiana).
David Wing (Ohio). W.E. Riegel (Illinois).
Front row–left to right: S.B. Edmondston, Indiana.
John T. Smith (Illinois). Taylor Fouts (Indiana). W.J. Morse
(USDA, Washington, D.C.). George Briggs (Wisconsin). J.C.
Hackleman (Illinois).
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
4320. Allington, William B. 1944. Soybean disease
investigations at the U.S. Regional Soybean Laboratory.
Soybean Digest. Sept. p. 60, 65.
• Summary: About a year and a half ago the U.S. Regional
Soybean Laboratory started work on soybean diseases. The
primary objective is the control of soybean diseases by use
of resistant varieties. The surveys made in 1943 and 1944
have disclosed 6 or 7 diseases of economic importance, or
potentially so. Listed in order of importance they are: Bud
blight (virus), bacterial pustule, bacterial blight, sclerotial
blight (confined to the South), pod and stem blight, downy
mildew and wildfire.
“One reason why the soybean has not been plagued by
disease epidemics in this country and was relatively free of
disease until recently may be that we have been growing
too many different varieties for diseases to get a foothold.
The soybean came to this country in the form of literally
thousands of collections made in the Orient.” Address:
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Assoc. Pathologist, U.S. Regional Soybean Lab.
4321. Beckel, A.C. 1944. A bibliography on the solvent
extraction of vegetable oils from raw materials: With special
attention to soybeans. Oil and Soap 21(9):264-70. Sept. [205
ref]
• Summary: Discusses: Apparatus: Continuous or batch.
Process: Continuous or batch. Reviews. Principles. Effects
on oil and meal. Hazards. By-products. Costs. Solvents:
General (1 citation), ethyl alcohol (24), methyl alcohol (2),
hexane (8), benzene (9), propane (1), trichloroethylene (4),
ethylene dichloride (1), carbon dioxide (1), sulfur dioxide
(2), butane (1), carbon tetrachloride (2). Address: Northern
Regional Research Lab., Peoria, Illinois.
4322. Belter, P.A.; Beckel, A.C.; Smith, A.K. 1944. Soybean
protein production: Comparison of the use of alcoholextracted with petroleum-ether-extracted flakes in a pilot
plant. Industrial and Engineering Chemistry 36(9):799-803.
Sept. [7 ref]
• Summary: Contents: Introduction. Raw materials
and extraction. Separation of dispersion from flakes.
Clarification. Precipitation, settling, and washing. Filtration
and drying. Discussion. Note: This is the earliest document
seen (Nov. 2015) on pilot plant production of soybean
protein. Address: Northern Regional Research Lab., Peoria,
Illinois.
4323. Carter, Deane G.; Holman, Leo E. 1944. Soybean
storage studies. Soybean Digest. Sept. p. 35, 64.
• Summary: Contents: Introduction. Respiration studies.

Moisture changes. Bin structure. The storage of soybeans
on the farm involves problems of properly designed
structures, insect infestation and control, the maintenance or
improvement of the quality of stored beans, and the effect
of typical farm storage on the market grades, condition, and
quality.
“A comprehensive study was established at the Illinois
Agricultural Experiment Station in 1943, in order to find the
answers to some of the many questions that relate to farm
storage. The problems of storage can be solved only by the
continued study of full-sized farm-type bins with sufficient
duplication to verify the results. The Illinois project has
not been in operation long enough to warrant conclusions.
Nevertheless, considerable progress has been made in
methods of operation and in tentative results that indicate the
need for more detailed study.
“The project facilities include 67 storage bins of various
types. About 60,000 bushels of soybeans were stored in 1943
at different moisture contents and in various types and sizes
of bins. The comparisons of structures include the following:
“Bin sizes: From 760 to 2,800 bushels.
“Bin colors: White, black, red, and natural galvanized
steel.
“Bin shapes: Round, square, 12-sided, and oblong;
depths from 6 to 13½ feet.
“Construction materials: Steel sheets, matched boards,
painted plywood, and asphalt-covered plywood.
“Foundations: Crushed rock, concrete blocks, and
earth fill.” Address: 1. Prof. of Farm Structures, Dep. of
Agricultural Engineering, Univ. of Illinois; 2. Agricultural
Engineer, USDA.
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4324. Cartter, J.L. 1944. What is the U.S. Regional Soybean
Laboratory doing? Soybean Digest. Sept. p. 22, 62.
• Summary: Editor’s introduction: “Report of the work of
the last 8 years of this Laboratory, which is a cooperative
organization participated in by the Bureau of Plant Industry,
Soils and Agricultural Engineering, U.S. Department of
Agriculture, and the agricultural experiment stations of
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
Wisconsin, Alabama, Arkansas, Florida, Georgia, Louisiana,
Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, and Virginia. The author is senior
agronomist of the Laboratory at Urbana.
“If I were to sum up the work of the Laboratory in
one sentence I would say that we are developing improved
varieties and strains of soybeans for industrial use. One of
the most essential factors in the economical growing of any
crop is an adequate supply of adapted productive strains. The
soybean crop is no exception to this rule, making a program
of varietal improvement of great importance.
“It was not until 1889 that work on this crop was
reported by any experiment station. In that year, W.P. Brooks
of the Massachusetts Agricultural Experiment Station
brought with him several varieties from Japan and the next
year C.C. Georgeson of Kansas secured three introductions
from the same country. In 1898 the U.S. Department of
Agriculture began the introduction of a large number
of soybean varieties from all over the Orient. Since that
time around 15,000 introductions have been made by the
Department and the majority of the present commercial
soybean varieties have come from these introductions as a
result of improvement through selection.
“Thirty Years: Breeding and selection work to develop
improved strains of soybeans with respect to yield and other
agronomic characters has been carried on by experiment
stations for the last 2 or 3 decades. The high protein and oil
content of the seed and the need of these constituents for
food and feed has made necessary a large-scale breeding
program to meet the demand for improved varieties.
“The U.S. Regional Soybean Laboratory was started
in the spring of 1936 as a Bankhead-Jones project, and
headquarters were established at the University of Illinois,
where adequate laboratory, greenhouse, and office facilities
have been provided by the University. With this inauguration
of the Laboratory as a cooperative undertaking by the U.S.
Department of Agriculture and the 12 states of the North
Central Region, a more extensive breeding program became
possible, using chemical analysis of strains as a further basis
for selection.
“Several thousand soybean plant introductions and
selections being grown at the cooperating state experiment
stations have been studied for agronomic behavior–such as
yield, lodging resistance, shattering resistance, height, seed

quality, etc.–and the seed analyzed chemically to determine
the best strains for industrial use. Much of our effort
during the first few years of the laboratory was devoted to
improving the technique of testing strains and in learning the
effect of such factors as date and rate of planting, soil type
and fertility level of the soil, fertilizer applications, time of
trimming the ends of the plots, effect of adjacent varieties
of different maturity and many other factors on the accuracy
of the soybean yield testing work. All this was a necessary
preliminary to any large scale testing of new strains.
In 1938 a system of uniform soybean variety and strain
tests was started in the North Central States. In these first
tests about 20 or 30 improved strains were grown along with
a few of the best commercial varieties. These uniform tests
were grown at several locations in each of the cooperating
states and seed samples were sent to the analytical section of
the Laboratory for chemical analysis. During the first years
of this work only three groups of strains were grown and
were designated as the early, midseason and late tests. It was
soon found that this designation of the tests was inadequate,
especially as the area served by the Laboratory increased.
“When speaking of soybean varieties, the terms
early, midseason, and late must always be thought of with
reference to some small area or zone of latitude under
consideration. As an example of this, the variety Macoupin
which is considered as a late variety for Illinois is a very
early variety for Mississippi conditions. We are now
endeavoring to express the maturity rating of a new strain
in relation to some standard adapted variety with which we
are all familiar. Thus we are using the variety Illini as the
reference strain for the group adapted to Central Illinois, and
can express maturity of the other selections in the nursery as
so many days earlier or later than Illini.
“The number of uniform nursery groups in the North
Central States was increased to four in 1942. In July of
that year the part of the Laboratory work devoted to the
development of new industrial uses for soybeans was
transferred to the Northern Regional Research Laboratory at
Peoria, Illinois, and at the same time the area served by the
U.S. Regional Soybean Laboratory at Urbana was enlarged
to include 12 of the southern states as well as the original 12
states of the North Central Region.
“To adequately serve the breeding program of the
greatly expanded laboratory region a total of eight uniform
nursery groups have been arranged for 1944, including
strains early enough for Minnesota and late enough for the
Gulf Coast states. Of these nurseries, the Uniform Test,
Group 0, is composed of very early strains suitable for the
northern part of the North Central Region. Group I is made
up of slightly later material, suited to the latitude of central
Wisconsin and southern Minnesota. Group II is composed
of strains of a proper maturity for the latitude of northern
Illinois and central Iowa. Group III is adapted to central
Illinois and Group IV to southern Illinois and Missouri.
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Groups V, VI, and VII composed of progressively later
soybean strains are adapted to the Southern States. These
uniform nurseries furnish a means of accurate and rapid
determination of the value of any new strains developed
through the breeding work.
“Definite progress has been made in the breeding and
testing of new soybean strains. Certain strains have been
found especially suited to certain specific conditions of
environment. One of these strains, Richland, selected by
the Indiana Agricultural Experiment Station from a U.S.
Department of Agriculture plant introduction is particularly
adapted to soils of high productivity due to its short habit of
growth and lodging resistance. On the other hand, Earlyana,
developed by the Indiana station and widely tested by the
Laboratory is 4 or 5 days earlier than Richland and on
account of its earliness and tall growth habit is especially
adapted to the less fertile soils of the northern part of the
soybean belt.
“One of the most important achievements of the
cooperative work has been the development of the variety
Lincoln. This strain is from a natural cross discovered by the
Illinois Agricultural Experiment Station in 1934 and selected
by the Laboratory on the basis of outstanding yield and oil
content of the seed. In a 4-year comparison in the Uniform
Test, Group II, comprising 49 nursery trials in five states,
Lincoln has averaged over 5 bushels per acre higher in yield
than the average of Illini and Dunfield.
“In the Group III test where it has also been grown for
the last 2 years it has shown the same advantage in yield
over Illini and Dunfield. In oil content the strain is slightly
superior to Dunfield and Scioto, the best in oil of the present
commercial varieties, and over 2 percent above Illini.
Lincoln has averaged superior in lodging resistance to the
common varieties in its maturity class and has excellent seed
quality. The variety is adapted in the area where Illini and
Dunfield are generally grown and may replace these varieties
if its present performance is maintained. This season over
900 cooperators in the soybean belt are growing a total of
over 19,000 acres of registered Lincoln seed and there should
be sufficient seed to plant nearly 400,000 acres in the spring
of 1945.” Continued.
4325. Cartter, J.L. 1944. What is the U.S. Regional Soybean
Laboratory doing? (Continued–Document part II). Soybean
Digest. Sept. p. 22, 62.
• Summary: (Continued): “One of the more important
projects of the U.S. Regional Soybean Laboratory is the
development and distribution of breeding stocks containing
the best of the germ plasm discovered through yield testing
and chemical analysis. There is a demand for early varieties,
and to supply this need a rather comprehensive group of
crosses has been made, including the most important early
strains in combination with themselves and with later strains
outstanding in yield and composition of seed, resistance to

lodging, and other agronomic factors. These stocks have
great promise for producing strains for the northern states
that are early, high yielding, resistant to lodging, and high in
oil content. Lincoln, one of the superior varieties, has been
crossed with Richland, a strain maturing about a week earlier
and outstanding in lodging resistance. This hybrid was
backcrossed to Lincoln in an attempt to secure a strain with
the high yield and oil content of Lincoln and the earliness
and lodging resistance of Richland. Such a strain would be of
great value in northern Ohio, Indiana, Illinois, and Iowa, and
in southern Minnesota and Wisconsin.
“Several thousand selections from the back-cross
are being grown this year in these states in the search for
improved lines. Another backcross involving Lincoln and
Pagoda, a very early Canadian variety, was made to secure
a strain with the yield and composition of Lincoln and early
enough for the northern states of the North Central Region.
This segregating material has been distributed widely for
testing.
“Disease Not Neglected: Breeding for disease resistance
has not been neglected. A pathological section was added to
the Laboratory in the spring of 1943 and an intensive search
started to locate disease resistant soybean lines to use in the
breeding program. In connection with this study it has been
necessary to learn more about the fundamental host-pathogen
relationships and the conditions for infection so that the
soybean strains in a nursery could be given an adequate test
for disease resistance.
“A study of the behavior of soybean strains has indicated
very clearly that soybean breeding problems cross state
lines and that a regional approach to the problem and close
cooperation between interested agencies is most desirable,
both from the standpoint of economy of operation and
of progress in the developing of improved strains. The
development of the variety Lincoln is a good example of
the value of cooperative testing by several state experiment
stations. The establishment of a chemical section in the
Soybean Laboratory has made possible for the first time an
extensive use of chemical analysis as a very important tool in
the breeding work. The cooperation of other bureaus in the
U.S. Department of Agriculture and of industrial processors
has aided in determining the type of soybeans needed as a
raw material for industrial and food use. Thus the increased
need for cooperation and the increased dividends resulting
from this cooperation are seen in the progress of the work to
develop improved strains of soybeans to fill specific needs.
“In the future one of the most useful functions of the
U.S. Regional Soybean Laboratory will be the production
and distribution of segregating material from promising
soybean crosses and the coordination of the testing program
over the region to provide for the more rapid development of
improved varieties and strains.”
Note: This is the earliest document seen that clearly
describes the history and evolution of the concept of
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“maturity group”–although it never uses that exact term.
Instead it uses terms such as “maturity rating,” “uniform
nursery groups,” “Group 0,” “Group I,” “Group II” up to
“Groups V, VI. and VII.” The clarification of these concepts
came out of the cooperative trials of the U.S. Regional
Soybean Industrial Products Laboratory.
A small portrait photo shows J.L. Cartter.
4326. Dreisbach, Margaret B. 1944. How soybeans were
introduced to the people of Calhoun County, West Virginia,
by the county nutrition committee. Washington, DC:
Extension Service, War Food Administration. 4 p. Sept. 15.
Address: Washington, DC.
4327. Fouts, Taylor. 1944. Soyland saga. Soybean Digest.
Sept. p. 15-16.
• Summary: “Taylor Fouts was growing soybeans 40 years
ago [near Deer Creek, in Carroll County, Indiana]. First
meeting of A.S.A. [American Soybean Association] was held
on his farm, Soyland, and he served as president in 1920 and
1928. He gives an account of his experiences with the crop.”
“About the turn of the century the U.S. Department of
Agriculture, being aware of the potential worth of a seedbearing legume, began to distribute soya seeds to farmers for
experimental purposes. Some seeds fell on fertile soil, such
as the hands of Isaac Smith (Soybean Smith), of Warren,
Indiana [in Warren County, southeast of Carroll County].
He talked and wrote about them, and his experiences and
observations were ‘good news’ to many farmers confronted
with clover problems, and more efficient rations for the
livestock. All glory to this man of the late 1890s.
“About 1896 or 1898 my father [Solomon Fouts] was
recipient of free seeds from the U.S.D.A. These included two
varieties of cowpeas and two varieties of soybeans. These
were drilled across a cornfield, one row each, and attracted
considerable attention by the end of the season, particularly
the soybeans because of their erect growth and promising
seed production. A lasting impression was made upon the lad
[Taylor] who resolved to do something about them when the
school years were over. Doubtless much seed fell on other
fertile soil and may have aroused sufficient interest to start a
soybean nucleus in many parts of the Cornbelt.”
During his years as a student at Purdue University,
Taylor “became convinced that the whole Cornbelt needed
soybeans and would like them for keeps. So in the spring of
1904 seed was collected from the Indiana Experiment Station
and Soybean Smith, enough to plant 4 acres, 1 acre each of
Ogema, Ito San, Early Brown and Hollybrook. The seed-bed
was too fine, the seed was drilled too deep, rains were heavy.
Lesson No. 1 was almost a knockout. Fortunately a few spots
came through and proved their worth by a splendid growth.
I mowed with a scythe and doodled, flailed out the precious
seed on the barn floor, and prepared it for another trial in
1905. More soys each year and by 1907 the varieties were Ito

San and Hollybrook.
“Incidentally, Mrs. Fouts was obliged to postpone her
wedding day until those soybeans were threshed. We finally
set October 24 [1907] as being amply late, but I just finished
threshing at noon that very day. We were married at 3 p.m.
and were off for the long-planned honeymoon.
“So 1907 was an eventful year for three reasons: (1)
our father completed his career, a true, typical pioneer of 80
years, prosperous and honored; (2) I had 200 bushels of seed
beans, a unique possession; and (3) I had a companion for a
home, a true helpmate indeed.
“By 1908 we ventured drilling soybeans with the corn,
so that our western lambs to be purchased in September
would have a more balanced ration. My two older brothers
took readily to this plan and thereafter grew soybeans as a
habit.”
“A soybean day in September 1910 [at Taylor Fouts’
farm] was sponsored by the Purdue agricultural extension
department and our county agent and proved quite a help in
creating interest in the crop. Report of this demonstration
reached Illinois, and a few days later in drove two ‘suckers’–
Chas. L. Meharry and Wm. Riegel, all the way from Tolono.
They came in a new, open top Buick roadster, with the
cute single seat high up behind. I was interested in this car
(although the new Ford was peeping out of the shed door)
and they were intensely interested in soybeans. So we talked
and walked and thus began the friendship that was to be
mutually helpful through all the years. I think that their visit
in 1910 inspired the marvelous development of soybean
production in Illinois.”
The price of soybeans “ranged for many years
around $2.00 to $2.50 per bushel due to the big gamble in
germination and seasonal demand, and the crude tools of
production. By 1917 war prices began to show up to $3.00
was a going price. In 1918 it was around $5.00 and I believe
1919 probably reached the peak at $6.00 to $8.00 a bushel.
At the end of that period we were offered $10.00 per bushel
so we scoured the community for remnants from seeding and
shipped 30 bushels for $300.00.
“First elevator: An old pioneer type elevator was
purchased at Camden about 1914, remodeled and equipped
with recleaning and grading mill and elevators for preparing
and storage of our seed beans. This was perhaps the first
soybean elevator devoted exclusively to the handling and
shipping of soybean in the U.S.
“Another soybean day was held at Fouts Bros. Farms in
1916–more acres, varieties and experiences, and more folks
to see and talk. By this time there were regional meetings of
this kind and interest was quite general. The name Soyland
was adopted for the farm in 1918 and seemed to fit.
“Thus with the general popularity of soybeans
throughout all the Midwest states it seemed an opportune
time in 1920 to stage a Cornbelt soybean conference. This
was sponsored by Purdue’s agricultural staff with county
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agents cooperating, and also ably assisted by the agronomy
departments of the adjoining states and the U.S. Department
of Agriculture crop specialist. It was deemed best to stage
the meeting on some farm with a background of soybean
experience and a going demonstration of how to grow and
utilize the crop. Soyland about filled the bill. We responded
for the occasion by seeding a number of variety plots. We
grew 150 acres designed for seed and hay, and planted
soybeans in over 200 acres of our corn. It was a favorable
year and demonstrations showed well. By the ‘Day’ we had
hay plots showing how and why. In the corn-bean field we
had a sample load of black-faced lambs browsing on the
luxurious soy-leaves, and how they liked their new home.
The gaps in the fence were opened so the shotes roamed at
leisure in the ‘paradise soon to be.’ Several neighbors also
had excellent fields of soybeans.
“Yes, ‘Soyland’ was all set for September 3, 1920, and
the weather man was kind indeed, for you notice it was cool
enough to wear our coats. The soybeaners came from all the
Midwest states and the U.S.D.A.–and some stragglers with
pencils–over 1,000 of them. Inspection of the various fields
was made during the forenoon.
“At noon they all lined up for the cafeteria lunch that
the Presbyterian Ladies Aid had so well planned. There were
sandwiches galore, soybean salads, coffee [non-soy] and a
sumptuous layout of pies. The soybeaners all crunched the
roasted and salted soybeans as though they were a rare treat.
Soybeans were even set to music that day, when a quartet
of local growers sang a very appropriately worded song,
‘Growing Soybeans to Get Along.’” Note 1. The lyrics, given
below, were first published in Vol. II of the Proceedings of
the American Soybean Association.
“It seemed an opportune time to form definite
organization. At that time the name, ‘National Soybean
Growers Association,’ was appropriate, and that name was
agreed upon. However, in a short time the industrial aspects
of the potential crop indicated a more comprehensive name,
and the American Soybean Association was adopted and has
been most satisfactory.
“The honor of being its first president was kindly
bestowed upon the host of this first national field day, and
its secretary was the late Chas. L. Meharry, par excellence.
It was unanimously agreed that a soybean field day be held
each year as a vital activity of the Association.”
A photo shows Taylor Fouts standing with his wife and
two daughters. From left to right: Taylor, Pauline Fouts, Mrs.
Lillie May Wagoner Fouts, and Mary Margaret Fouts.
Note 2. This article was written by Taylor Fouts for
the 25th anniversary of the American Soybean Association.
Address: Camden, Indiana.
4328. Fuelleman, R.F.; Burlison, W.L. 1944. The germination
of stored soybeans. Soybean Digest. Sept. p. 30.
• Summary: “Many factors affect the germination of stored

soybeans. Some of these may be listed as follows:
1. The percentage of moisture when stored.
2. Temperature of beans when stored.
3. Atmospheric humidity.
4. Air temperatures.
5. Size and type of storage bin.
6. Percentage of damaged beans.
Most of these are interrelated in their effect on
germination. High temperatures, for example, may be due to
a high moisture content within the body of the stored beans.
This in turn may cause chemical changes in the beans and
subsequent loss of germination.
“The germination of stored soybeans is apparently most
strongly affected by changes in the percentage of moisture
during the storage period. Experiments conducted by the
Illinois Agricultural Experiment Station and the Illinois
Natural History Survey in 1942 and 1943 showed that as the
moisture content of beans increased, germination decreased.
A similar trend is apparent in the present study. A parallel
trend in the storage of soybeans over long periods of time
is a gradual loss in germination caused by aging. However,
this loss is small during the first year of storage and does not
account for any large part of the losses occasioned by high
moisture.
“In this study, beans having a low moisture content at
the time of storage suffered only small losses in germination
at the end of 6 months. Beans containing a relatively high
percentage of moisture at the time of storage (12 to 15
percent) sustained some losses in germination during the
same period.
“A large bulk of beans placed in storage when air
temperatures are high as often is the case in September,
lose heat rather slowly. Atmospheric humidity, probably
in conjunction with temperature, has some effect on
germination although in the present study the soybeans
were stored when air temperatures were low. These factors
are difficult to separate. In this study the temperature of the
beans in February 1944 ranged from 15º to 32º Fahrenheit.
In June the temperature range was 39º to 60º Fahrenheit. The
range of temperatures at the time of filling the bins was 26º
to 38º Fahrenheit.
“Beans for germination tests were obtained from the
various bins of the storage project by taking average samples
at the time of storage in November 1943 and in January and
February 1944. Composite samples and also spot samples
were taken again in June and July. These samples were
placed in a constant temperature-humidity room until placed
in the sand benches of the greenhouse. Duplicate samples
of 100 beans were planted in the sand benches at a depth of
1½ inches. At the end of a 9-day period counts were made
classing beans as strong and weak in germination or dead.
“In this storage experiment weakly germinating beans
are grouped with dead beans. Under actual field conditions
many weakly germinating beans undoubtedly produce good
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plants if conditions are favorable. Grouping weak beans
with strongly germinating beans does not necessarily change
the relative ultimate position of soybeans with respect to
keeping quality because beans may be entirely lacking
in germinability and show no other external evidence of
spoilage.
“It is too early to draw conclusions from the work on
this experiment.
“A cooperative project conducted by the Illinois
Agricultural Experiment Station, the Illinois Natural History
Survey, and the U.S. Department of Agriculture, Agricultural
Research Administration. Bureau of Plant Industry, Soils
and Agricultural Engineering, Division of Agriculture
Engineering.” Address: Dep. of Agronomy, Univ. of Illinois.
4329. Hayward, J.W. 1944. Utilization of soybean oil meal
as feed and fertilizer. Soybean Digest. Sept. p. 36, 38.
• Summary: “Soybean oil meal, having found wide
acceptance as one of the finest and most versatile of protein
concentrates, now is in very wide demand. Will it retain its
new-found friends after the war? Dr. J.W. Hayward, director
of biological research and development of Archer-DanielsMidland Co., Minneapolis, surveys the situation. He believes
utilization should continue to expand if research programs
are kept up and as experience grows.”
“Soybean growers, like all producers of raw materials,
are looking forward to the postwar period and wondering
just what the future holds for them. How many soybeans the
grower will attempt to produce is normally dependent upon
the economic aspects involved. Here the price per bushel of
soybeans in relation to the price for other staple crops is very
important in the mind of the grower.
“The primary product of soybeans is soybean oil meal.
Approximately 80 percent of the soybean is converted to
meal products by the processor.
“Just prior to declaration of World War II the production
of harvested soybeans was increased rather consistently
from year to year. Approximately 2 million tons of soybean
oil meal were produced from the 1941 soybean crop. This
compares with a total domestic production of all highprotein concentrates during the pre-war period of 5 million
to 6 million tons annually. These figures include dry-milk
products as such and the equivalent, fed as liquid milk on the
farms.
“Under the impetus of the war our present production
of soybean oil meal is about 3 million tons annually
and compares with a total production of high-protein
concentrates of about 11 million tons.
“The tremendous increase in livestock numbers has
provided a strong demand for high protein concentrates
produced during the past 2 or 3 years. In planning for the
future, however, we should not forget that during the prewar period 5 million tons of these protein concentrates were
considered a burdensome supply for our country as a whole

and most of us still recall those days when soybean oil meal
sold at $20 per ton and less F.O.B. the mills, and rather hard
to sell at that figure.
“Demand Strengthened: However, the demand for
soybean oil meal in the post-war period will be strengthened
by the widespread familiarity with its proven nutritional
properties. Because of aggressive research and expanded
wartime usage, many of the nutritional values of soybean
oil meal were quickly revealed. Ten years ago, yes, even 4
years ago, there were many who were not familiar with the
qualities of soybean oil meal. Today soybean oil meal is
widely accepted as one of the very finest and most versatile
protein concentrates available.
“Soybean producers may well ask if we can expect
further advances in the science and technology of using
soybean oil meal in animal and poultry rations. This is a
fair question because further improvements will expand the
market for soybean oil meal. If it is fair to predict the future
of soybean oil meal on the basis of what we have learned
about the older, more established protein concentrates, then
it can be said without question, that we still do not know all
there is to know about soybean oil meal.
“Meat scraps and fish meal, for example, are old
established proteins and yet even today we are still learning
pointers on what it takes to make these ingredients function
in rations for livestock and poultry. The amino acid approach
to protein quality has merely been scratched and I predict
that this is one phase of protein concentrate studies that will
receive a great deal of attention during the years ahead. I
have further confidence that such a study will not limit the
utilization of protein concentrates, but rather provide greater
knowledge of their makeup and thus make it easier for the
consumer to utilize them to best advantage.
“The great percentage of our soybean oil meal
production is used in animal and poultry feeds. You may well
ask just what we can expect in the way of utilization by the
various classes of animals and poultry on the farm or in the
commercial feed lots or specialized production units.
“Dairy cattle have normally constituted a demand for 50
percent of all the vegetable protein concentrates produced.
During times of normal supply and competition we can
expect that soybean oil meal will sell to dairy farmers on
the basis of its cost per pound of digestible protein as these
consumers do not generally pay a premium for protein
quality. In this respect soybean oil meal will have to be
placed in a class with some of the other protein materials
which have not been generally praised for their efficient
protein.
“Beef cattle and sheep do not normally constitute
a very large outlet for high protein concentrates except
in times of very large production and low prices. These
animals normally utilize a large proportion of roughage
to concentrates. There are periods of about 3 months out
of the year when range cattle and sheep are fed protein
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concentrates; even then the quality is limited.
“No one seems to know just what percentage of our total
protein concentrate supply can be utilized by beef cattle and
sheep during normal times. The Feed Industry Council, in
their recent estimates on feed usage for 1944, have allotted
beef cattle and sheep 20 percent of the total supply of high
protein concentrates. This figure may be a trifle conservative
for the future because feeding margins do not justify highly
finished beef and lamb. Under the free economy of pre-war
years many beef cattle and sheep were fed in feed lots for
periods of 3 to 6 months. During this time they normally
received a protein concentrate in addition to the usual grain
and roughage ration.
“If soybean oil meal should ever be priced as cheaply
as it was several years ago, beef cattle and sheep feeders can
well afford to use it as a substitute for corn. Quite extensive
work has been conducted at the University of Illinois on
this very subject. They have found that beef cattle gain even
more rapidly when soybean oil meal is fed with corn in the
proportion of about 1 part soybean oil meal to 4 parts of
corn, or 1 to 2 than they do when the proportion is 1 to 7.
Dressing percentage and selling price also favor the higher
levels of soybean oil meal. These studies have shown that
soybean oil meal is actually worth more when fed at high
levels than when fed at a ratio of 1 to 7.
“Lamb Rations: In the case of lambs it has been
demonstrated that soybean oil meal may actually replace all
of the corn in a standard shelled corn, corn silage, soybean
oil meal ration. Lambs which received .84 lbs. of soybean
oil meal daily and no corn actually gained more rapidly than
when the soybean oil meal and corn were fed in the standard
proportions of 1 to 7 and 1 to 9.
“Hogs constitute the greatest potential demand for
protein concentrates of any class of farm animals and
poultry. Hogs belong to the class of critical animals which
require protein of high quality for maximum development.
For that reason soybean oil meal, when properly processed,
is considered a favorite protein concentrate for hogs.
“Recent advances in hog nutrition have emphasized the
need to maintain adequate levels of minerals and vitamins
regardless of the protein source. This is of basic importance
in all rations. When this practice is followed soybean oil
meal can supply the major portion of supplemental protein in
all types of hog rations.
“If we consider hog production in the United States
during 1940 as a fairly normal year and if we fed these
hogs properly balanced rations with respect to protein,
there would be a potential annual need for 3 million tons of
soybean oil meal, even if soybean oil meal supplied only
half of the supplementary protein. Thus we see that if the
various established agencies are successful in putting across
an educational campaign for the proper nutrition of hogs, this
class of animals can very easily become our greatest outlet
for soybean oil meal and an outlet that will possibly justify

an increase in soybean oil meal over our present production.
“Poultry, is, of course, our most dependable consistent
outlet for protein concentrates. The poultry population of
this country is normally fairly steady. Its fluctuations are less
violent than in the case of hogs. Poultry, like hogs, responds
to proteins of high quality and thus a premium is placed
on soybean oil meal for use in poultry rations. Here again,
correct processing and supplementation of soybean oil meal
is necessary for maximum results.
“I consider it appropriate to give credit to the poultry
industry for pioneering soybean oil meal more aggressively
than any other animal industry. This group was first to
learn just what it takes to make soybean oil meal function
properly in a complete feed. It was the poultry industry that
first placed emphasis on properly cooked soybean oil meal.
With emphasis on poultry requirements for quality protein,
the extracted or 44 percent soybean oil meal came into high
favor.
“Fur-bearing animals, rabbits, dogs and other pets,
may possibly become a more important outlet for soybean
oil meal than they have been in the past. They have been
the last class of animals to accept soy products as a protein
ingredient, with the possible exception of dogs. Although
the protein quality of soybean oil meal is very satisfactory
for fur-bearing animals, such as foxes and mink, there are
apparently other factors to consider in making soybean
oil meal most useful for these animals. There are now an
estimated 15 million dogs in the United States, so we must
admit that these animals themselves constitute a very large
potential demand for feed ingredients.
“Thus far the outlet for soybean oil meal and
other organic materials for fertilizer purposes has been
comparatively small. During a normal year 50,000 tons of
all organic fertilizers is considered a relatively significant
tonnage. During the war years this tonnage has been reduced
to an estimated 20,000 tons. Of course, as you know,
soybean oil meal has been restricted for feed purposes
and not permitted for use as a fertilizer during our present
emergency. The over-all demand for fertilizer varies, of
course, but during the present year, there is an estimated
demand for probable delivery of some 11 million tons of
fertilizer.
“Organic Fertilizers: There are many advantages to
organic fertilizers. Soybean oil meal has already proved
itself as a reliable carrier of organic nitrogen. Fertilizer tests
at the Connecticut Tobacco Experiment Station have shown
soybean oil meal to be significantly superior to cotton seed
meal as an organic fertilizer. This superiority is based on the
greater availability of the nitrogen in soybean oil meal...”
Address: Director of Biological Research and Development,
Archer-Daniels-Midland Co., Minneapolis.
4330. Lang, A.L. 1944. Facts on soybean fertilization.
Soybean Digest. Sept. p. 52, 54, 58.
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• Summary: Piper and Morse state that in China and
Manchuria the only fertilizer applied is a compost of stable
manure and earth. In some districts in Japan, straw ashes
and phosphate of lime are used, while in others wood ashes
and phosphate of lime are used. “These treatments would
indicate response to organic matter, calcium, phosphorus and
potassium.”
The first fertilizer studies on soybeans in the USA were
by Flagg at Rhode Island and Phelps at Connecticut. Flagg
found that applications of 150 to 450 pounds of nitrate of
soda were not profitable. Phelps found in studies from 1895
to 1901 that nitrogen fertilization failed to increase the yield
or protein content of the beans produced.
In recent years, research on soybean fertilization
has been concentrated in the Midwest Cornbelt areas.
Researchers include Albrecht and Klemme of Missouri,
H.R. Meldrum of Iowa, and R.E. Yoder of Ohio [in the
Agronomy Dept., Ohio Agric. Exp. Station]. “At the Illinois
Station, soybeans have been grown on the soil fertility plots
of the local farm and outlying experiment fields since 1903.”
Soybeans seem to do better on poor run-down acid soils
than almost any other Cornbelt crop. They respond well to
phosphate and potash fertilizers. A photo shows A.L. Lang.
Address: Assoc. chief of the soil experiment fields, Univ. of
Illinois.
4331. May, O.E. 1944. Soybean research: A look into the
future. Soybean Digest. Sept. p. 39-40.
• Summary: Editor’s introduction: “Dr. May, as chief of the
Bureau of Agricultural and Industrial Chemistry, administers
the four regional research laboratories. He organized
and directed the Northern Regional Research Laboratory
at Peoria, from the time of its establishment in 1939 to
1942. Prior to that, he organized and directed the Soybean
Industrial Products Laboratory at Urbana. Forty-two years
old, Dr. May is one of the younger men in responsible
research positions.”
Contents: Introduction. Wholehearted cooperation.
Removal to Peoria. Future difficult. Norepol–Norelac.
About the U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois, and the Northern Regional
Research Laboratory at Peoria, Illinois.
“To establish a base from which we can estimate the
future, it is desirable first to survey the past. A survey of the
history of the development of the soybean industry in the
United States is both interesting and enlightening. Being
a research man, of course, I will talk about the part that
research has played in the development of the soybean. For
this purpose I wish to return briefly to the early part of 1936,
the time at which the U.S. Regional Soybean Industrial
Products Laboratory was authorized by the Secretary of
Agriculture. At that time it was apparent that much needed
to be done and that a centralized laboratory could perform
useful services not only by its own research but also by

collecting information for all those wishing to advance the
industrial utilization of soybeans.”
“Wholehearted Cooperation: One of the most important
factors in the Laboratory’s research on soybeans in the past
and one of the best omens for progress in the future is the
wholehearted cooperation between all parties concerned.
The program of the Laboratory was outlined and the location
fixed at a conference between the agricultural experiment
station directors of North Dakota, South Dakota, Nebraska,
Kansas, Minnesota, Iowa, Missouri, Wisconsin, Illinois,
Indiana, Ohio, and Michigan, and U.S. Department of
Agriculture representatives. Suggestions on, and assistance
in, formulating the program were also received from the
National Soybean Processors Association, individual
soybean companies, and, last but not least, the American
Soybean Association.
“In the physical establishment of the Laboratory, great
credit is due to Dr. W.L. Burlison for his wise guidance
and assistance. Through Dr. Burlison and the late Dean
Mumford, every facility of the University was placed at our
disposal, and Dr. Burlison’s keen interest and enthusiasm
have been a continued support to our program. Laboratory
work was also undertaken at the agricultural experiment
stations of Indiana and Minnesota under the direction
respectively of Doctors H.R. Kraybill and C.H. Bailey. These
two men, together with collaborators appointed from the
other states mentioned previously, have contributed to the
success of the Department’s research on soybean utilization.”
“In July 1942 the chemical and engineering research of
the Laboratory was transferred, by an act of Congress, from
Urbana to the Northern Regional Research Laboratory at
Peoria. The years from 1936 to 1942 had been productive.”
“Removal to Peoria: Removal of part of the Laboratory
to Peoria has resulted in an expansion of all phases of
soybean research. Increased facilities at the Northern
Regional Research Laboratory have permitted faster progress
on the chemical and engineering program. In the brief period
since the move to Peoria, Norepol and Norelac have been
developed. Both of these products are based on certain
polymerized fat acids for which soybean oil is by far the
largest source. Study of the separation of soybean oil into
fractions by liquid-liquid extraction was started at Urbana
and is being actively continued at Peoria.”
A small portrait photo shows O.E. May. Address: Chief,
Bureau of Agricultural and Industrial Chemistry.
4332. McIlroy, G.G. 1944. Where to in Cornbelt soybean
production. Soybean Digest. Sept. 29-30.
• Summary: “Our soybean production is now the largest of
any nation. Whether this production will drop back to one
hundred million bushels annually, remain about the same,
or increase another one hundred million bushels, is the
question. It all depends on the price offered the American
farmer. As long as he can get a per bushel price as good in
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comparison to prices of corn, oats and wheat as he is getting
today, you can look for no decrease in our soybean acreage.
It would be, in my opinion, the height of folly to venture
even a guess as to what the price might be a few years after
our wars are over.
“The world is overflowing with vegetable oils of low
production cost ready to pour into our country just as soon
as ships are ready and available for such use. What about the
postwar tariffs? Will markets for fats and oils be developed
abroad? Will renewed imports of vegetable oils lessen the
demand for soy oil? Will proteins, other than those derived
from the soybean, depress the price of the soybean when we
have fewer animals to be fed?
“These are some of the factors which will determine
our production in the postwar years. Of one thing we can
be certain–progress will be made in securing better yielding
varieties, in more efficient methods of removing the oil from
the bean, and in developing many new uses for various bean
products. Of the newer varieties, we should consider the
Earlyana and the Lincoln–both discovered and developed by
Cornbelt agricultural colleges, and experiment stations.
“The Earlyana is a new variety released by Purdue in
1943. It is one of the earliest varieties of satisfactory oil
content recommended for northern Indiana and northwestern
Ohio, being 5 to 7 days earlier than the Richland. It is taller
than the Richland, does not set beans so close to the ground
and will out-yield the Richland on lighter soils.
“The Richland will continue to be a popular early
variety on very fertile soils in northern Ohio and Indiana,
but it is expected that the Earlyana will largely replace the
various other early varieties, on all lighter soils.
“The Earlyana will give growers wanting to follow
soybeans with wheat, ample opportunity in the shorter season
areas to get wheat in the ground by fly-free date or soon
after and will yield within 2 to 4 bushels of the midseason
varieties such as Dunfield, Illini, Manchu and Mandell,
which mature 10 days to 2 weeks later than the Earlyana and
are generally too late for wheat seeding. These early varieties
will mature when planted later than the midseason varieties
can safely be planted.
“No Earlyana seed was available for general use in
1944, but there will be quite a little for 1945 and probably
plenty for 1946.
“Lincoln variety: The Lincoln soybean is the most
outstanding of all soybean varieties yet introduced. It
is a product and development, primarily of the Illinois
Experiment Station and the Illinois College of Agriculture.
We Ohioans wish we might claim some credit, yet we are
forced to admit that we never saw it until 1939. The Lincoln
has been tested for the past 6 years in 82 cooperative tests
throughout the soybean belt. Ohio, Indiana, Illinois, Iowa,
Missouri and Nebraska cooperated with the U.S. Regional
Soybean Laboratory in these tests. The Lincoln has averaged
4 to 6 bushels, or 20 percent higher yield in these tests than

such other standard midseason varieties as Dunfield, Illini,
Mingo, Mandell and Scioto. Lincoln should now replace all
of these varieties including the various strains of Manchu. It
also lodged less, had better quality seed, matured at about the
same time as the Dunfield and Illini and averaged 8 percent
more oil with a higher iodine number. In regional tests in the
above states it yielded 5.9 bushels more than Mandell and
contained 2.3 percent more oil. With these definite figures of
superiority, it is reasonable to state that the grower, who has
Lincoln seed for his soybean acreage, can cut his production
costs 25 percent. That is, if it costs him $1.00 to grow 1
bushel of Dunfield, he can grow a bushel of Lincoln for 75¢
which is a material saving in anybody’s business.
“There was no Lincoln seed available for 1944 except
to growers who have agreed to increase it for seed purposes
only. Considerable seed will be available for 1945 and
enough for everyone, we hope, by 1946. Along the line
of new uses, we may also expect many new chemurgic
developments which, in the aggregates will require an
increasing percentage of our soybean production.
“Last February in Columbus we had a two-day meeting
sponsored by the National Forecast Council of the Ohio
Development and Publicity Commission. A number of
outstanding men made very wonderful talks relative to what
the postwar years had in store for us. One of these talks was
of especial interest to me. It was made by Robert A. Boyer,
formerly of Ford Motor Co. and now with The Drackett
Co.–you all know him. Mr. Boyer, as a research man, tried to
pass on to his listeners some of his enthusiasm for the future
of the soybean, along with some practical reasons for his
enthusiasm. I am going to attempt to give you sort of a brief
of a portion of Mr. Boyer’s talk.
“Mr. Boyer said that in spite of the large amount of
publicity given the soybean oil and the use of the residue
meal, containing the high percent of protein, the most
promising and interesting part of the story has not been told.
“In our childhood days we learned to classify objects
and materials in the so-called ‘Animal, Mineral or Vegetable
Kingdoms.’
“It is with the mineral group that we, as a people, have
reached our highest degree of achievement. As we think
of this accomplishment, we must acknowledge that the
mineral deposits of the earth’s surface have been pretty
well discovered and probably are on the way to exhaustion.
Sooner or later we are going to have to obtain our mineral
supplies from more distant and remote points, or from
materials bearing a smaller percentage of the desired
elements. Costs will go up. Some nations will not have
desirable supplies of necessary minerals.
“Let us consider the vegetable world. Man’s
accomplishment in this kingdom is not impressive. There
are over 250,000 species of plants already identified by
botanists. Of this number we make use of less than 1 percent,
and this 1 percent includes our agricultural industry.
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“In this vegetable world we find an awful lot of what
our scientists call cellulose. The wood from the trees, the
stalks and leaves of all plants and crops are mainly cellulose.
Today we have vast industries in lumber, cotton, rayon
and plastics, all products of a certain type of mechanical
manipulation of cellulose. The vegetable world will repeat
itself year after year. The science of farming today is, in
part, simply a method of controlled production of a very few
vegetable plants. Nature really does the job. She gives us an
inexhaustible supply, a definite advantage over the limited
minerals.
“In the plants, the seed is the only part in which we find
any quantity of fats and protein. As I said before, the stems
and leaves are cellulose.
“Highest form: The animal kingdom represents nature
in its highest and most complex form. In the animal kingdom
protein plays the same role as cellulose in the vegetable
kingdom. Protein is the essential and all important element
in every moving thing and living creature on this earth. But
when we look for important industries other than food based
on protein to compare with the cellulose developments of the
vegetable world, we find none.
“Here is where the soybean comes into the picture. This
new chemurgic crop makes available to industry for the first
time an almost unlimited supply of low cost protein that can
be easily stored, handled and extracted in a pure form.
“A few years ago, when it was first realized that such
an inexhaustible supply of low cost protein could be secured
from the soybean, our research laboratories, which were
devoted to this type of experimentation, immediately started
a program to convert the protein directly from the soybean
into fiber instead of feeding it to the sheep and harvesting
the wool from the sheep. These research men, after many
years of tireless work, are able today to produce a useful
fiber directly from the soybean. Although they feel that their
present results are crude in comparison to what they will
develop within a few years, their present product indicates,
positively, that they are on the right track. It requires the
produce from 1 acre of land to support 1 sheep for 1 year to
produce 8 pounds of wool. If the acre of land is used for the
production of soybeans, the scientist can produce 200 pounds
of soybean fiber.
“All other fibers produced from the vegetable world,
such as cotton, flax, hemp, are composed of cellulose. All
fibers produced by the animal kingdom are composed of
protein. In spite of the fact that many of the cellulose fibers
are cheaper and sometimes stronger, man is still dependent
on the protein fibers, such as wool, for all uses which require
warmth, resilience and the ability to retain a desired or given
shape. And so we have the protein fiber made directly from
the vegetable world. It is but the start of a new industry
which can be highly important and far reaching in its effects.
A new use for the soybean, which at present is profitably
utilizing 14 million of our American farm acres.

“We will all agree that the soybean is a desirable crop
from the farmers’ standpoint, if and when the unit price is
sufficient to give the farmer some money advantage over
other crops. Since laws already passed provide for a floor
on farm products, for 2 years after our wars are over, of 90
percent parity, it is certain, in my opinion, that we will have
for each of the next 2 years an acreage planted little less than
the 14 million we have in 1944.
“From 1946 on I am most optimistic. I have the greatest
of confidence in the soybean and in the men behind the
soybean industry. I have been intimately associated with both
for many years. Difficulties have been met and overcome
in the past, and difficulties will be met and overcome in the
future. You, my readers, have a similar feeling.” Address:
Director, National Farm Chemurgic Council; President, Farm
Management, Inc., Irwin, Ohio. A former president of the
American Soybean Assoc.
4333. National Soybean Processors Association. 1944. Year
book, 1944-1945 (Association year). Chicago, Illinois. 71 p.
• Summary: Contents: Constitution and by-laws (incl.
committees, code of ethics). Officers, directors and
committees for 1944-45. Membership of the National
Soybean Processors Association. Trading rules governing the
purchase and sale of soybean oil meal. Appendix to trading
rules on soybean oil meal: Official methods of analysis
(moisture, protein, oil, crude fiber–official). Trading rules
on soybean oil. Appendix to trading rules on soybean oil:
Uniform sales contract, refining loss method (cup refining
test, tentative official centrifugal refining test), soybean oil
bleach test–refined oils, free fatty acids, tentative method of
grading soybean oil for green color, official method for oil
sampling, standard specifications for crude soybean oil for
technical uses, moisture and volatile matter (vacuum oven
method, hot plate method), modified Gardner break test,
iodine number–Wijs method, unsaponifiable matter, official
chemists and samplers for oil.
Article IX, Committees, lists and describes each.
The section titled “Officers, directors, and committees”
(p. 13-20) states: President: Edward J. Dies. V.P., Chairman
Executive Committee: E.K. Scheiter. Secretary: C.E. Butler.
Treasurer: E.F. Johnson. Ass’t. Treasurer: F.G. Duncanson.
Executive Committee: E.K. Scheiter, Chairman, D.J.
Bunnell, C.E. Butler, Edward J. Dies, Jasper Giovanna, S.F.
Johnson, Mr. June S. Mitchell, H.R. Scroggs.
Board of Directors (Term expiring Sept. 1945): C.E.
Butler, H.L. Dannen, Roger Drackett, Howard Kellogg, Jr.,
W.H. Knapp, H.R. Scroggs. (Term expiring Sept. 1946):
H.A. Abbott, D.J. Bunnell, H.E. Carpenter, J.B. DeHaven,
Philip S. Duff, P.M. Jarvis. (Term expiring Sept. 1947):
J.H. Caldwell, Jasper Giovanna, Mr. June S. Mitchell, E.K.
Scheiter, H.R. Schulze, P.E. Sprague.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
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company and company address of each are given–Traffic
and transportation. Research. Technical. Soybean grades
and contracts. Oil trading rules. Meal trading rules. Soy
flour. Crop improvement. Soybean research council. Trade
development. Edible soybean. Handwritten on blank facing
pages: Contract. Margarine. Wartime exports (11 March
1945). Soybean oil meal industry advisory committee.
Nominating committee (16 July 1945). Uniform rules and
standards committee for soybean oil meal (14 Sept. 1945).
Urea yield committee (14 Sept. 1945).
The following organizations, and individuals are
members of NSPA: Albers Milling Co., Seattle, Washington
(W.P. Kyle). Allied Mills, Inc., Board of Trade Bldg.,
Chicago, Illinois (6 members). Archer-Daniels-Midland
Co., Box 839, Minneapolis, Minnesota; Chicago, Illinois;
Decatur, Illinois; Toledo, Ohio (5 members). Berea Milling
Co. (The), Lexington, Ohio. Blanton Mill (The), St.
Louis, Missouri. Boone Valley Cooperative, Eagle Grove,
Iowa. Buckeye Cotton Oil Co. (The), Cincinnati, Ohio;
Louisville, Kentucky; Memphis, Tennessee. Cairo Meal
& Cake Co., Cairo, Illinois. Cargill, Inc., Minneapolis,
Minnesota (Julius Hendel); Springfield, Illinois (Eric Nadel);
Cedar Rapids, Iowa (L.O. Hauskins); Fort Dodge, Iowa
(H.E. Marxhausen). Central Iowa Bean Mill, Gladbrook,
Iowa. Central Soya Co., Inc., Chicago, Illinois; Gibson
City, Illinois; Decatur, Indiana (3 members). Clinton Co.,
Clinton, Iowa (E.W. Myers). Concord Soya Corporation,
Concord, Michigan (W.C. Whittecar). Dannen Grain &
Milling Co., St. Joseph, Missouri. Decatur Soy Products
Co., Decatur, Illinois (Jasper Giovanna). Drackett Co. (The),
Cincinnati 32, Ohio (Roger Drackett). Elevators & Mills,
Inc., Windfall, Indiana (Mr. June S. Mitchell). Fairfield Soy
Mill, Fairfield, Iowa (Jos. Sinaiko). Farmers Cooperative
Assn., Ralston, Iowa (Karl Nolin). Farmers Cooperative
Co., Dike, Iowa (C.M. Gregory). Farmers Cooperative
Elevator, Martelle, Iowa (C.K. Gordon -> H.B. Lovig).
Fayette Soy Bean Mill, Fayette, Iowa (J.M. Durfey -> W.V.
Clark). Funk Bros. Seed Co., Bloomington, Illinois (H.A.
Abbott). Galesburg Soy Products Co., Galesburg, Illinois
(Max Albert). General Mills, Inc., Vegetable Oil and Protein
Div., Minneapolis, Minnesota (W.H. Eastman); Belmond,
Iowa (W.E. Flumerfelt). Glidden Co. (The), Cleveland,
Ohio (P.E. Sprague); Chicago, Illinois (A.A. Levinson ->
R.R. Stegler). Gooch Milling & Elevator Co., Lincoln,
Nebraska (M.R. Eighmy). Hemphill Soy Products Co.,
Kennett, Missouri (W.A. Hemphill). Hiawatha Soybean Mill,
Hiawatha, Kansas (A.G. Thomson). Honeymead Products
Co., Cedar Rapids, Iowa (D.O. Andreas -> Osborn Andreas);
Spencer, Iowa (J.M. Wilson -> Steve Burke); Washington,
Iowa (Hugo Lensch). Hoosier Soybean Mills, Marion,
Indiana (J.H. Caldwell, Jr.). Huegely Elevator Co., Nashville,
Illinois (J.W. Huegely). Hulcher Soy Products, Virden,
Illinois (Norman E. Hulcher). Iowa Soy Co., Redfield, Iowa
(E. Lyster -> H.R. Straight). Kansas Soybean Mills, Inc.

(The), Emporia, Kansas (Ted W. Lord). Laucks (I.F.), Inc.,
Portsmouth, Virginia (H.F. Armstrong). Mankato Soybean
Products Inc., Mankato, Minnesota (Frank J. Bergman ->
W.A. Berge). Marr (Pete) Soybean Mills, Fremont, Nebraska
(Pete Marr). Mellott Grain Co., Mellott, Indiana (Milford
Knowles). Muscatine Processing Corp., Muscatine, Iowa
(G.A. Kent). Old Fort Mills, Inc., Marion, Ohio (Ralph Kail).
Owensboro Grain Co., Owensboro, Kentucky (William M.
O’Bryan). Pillsbury Soy Mills, Clinton, Iowa (Raymond C.
Ilstrup); Centerville, Iowa (H.R. Schultz). Procter & Gamble
Distributing Co., Cincinnati, Ohio. Procter & Gamble,
Ivorydale, Ohio (W.H. Knapp). Producers Cooperative
Oil Mill, Oklahoma City, Oklahoma (O.K. Winterringer).
Quincy Soybean Products Co., Quincy, Illinois (Irving
Rosen). Ralston Purina Co., St. Louis, Missouri (E.F.
Johnson); Kansas City, Missouri (G.H. Banks); Lafayette,
Indiana (Ralph Guenther); Iowa Falls, Iowa (H.N. Johnson);
Circleville, Ohio (Hal Dean). Shellabarger Soybean Mills,
Decatur, Illinois (W.L. Shellabarger). Simonsen Brothers,
Quimby, Iowa (W.E. Simonsen). Sioux Soya Co., Sioux
City, Iowa (H.R. Scroggs). Southern Cotton Oil Co. (The),
Goldsboro, North Carolina (C.S. Ragan); Tarboro, North
Carolina (W.A. Moore). Soya Processing Co., Wooster, Ohio
(H.H. Heeman). Soy Bean Processing Co., Waterloo, Iowa
(C.E. Butler). Soy-Rich Products, Inc., Wichita, Kansas
(B.S. Brooks). Spencer Kellogg & Sons, Buffalo, New
York; Chicago, Illinois; Decatur, Illinois; Des Moines, Iowa
(Howard Kellogg, Jr.). Staley (A.E.) Mfg. Co., Decatur,
Illinois (E.K. Scheiter); Painesville, Ohio (H.D. Egly ->
Thomas Longbons). Swift & Co., Chicago, Illinois (P.M.
Jarvis). Swift & Company Oil Mill, Cairo, Illinois (W.B.
Stone). Swift & Company Soybean Mill, Champaign, Illinois
(N.P. Noble). Swift & Company Soybean Mill, Des Moines,
Iowa (A.F. Leathers). Swift & Company Soybean Mill,
Fostoria, Ohio (S.D. Hollett -> H.S. Byrd). Toledo Soybean
Products Co., Toledo, Ohio (J.H. Brown). Wells (Ralph) &
Co., Monmouth, Illinois (Ralph Wells). West Bend Elevator
Co., West Bend, Iowa (R.W. Jurgens). Western Soybean
Mills, Sioux Falls, South Dakota (E.A. Woodward). Williams
Milling Co., Sac City, Iowa (Leo W. Williams).
Organizations represented on committees: American
Soybean Association, Hudson, Iowa (George Strayer,
Howard Roach). Illinois College of Agriculture, Urbana,
Illinois (Dr. W.L. Burlison, J.W. Lloyd). U.S. Regional
Soybean Laboratory, Urbana, Illinois (Dr. R.T. Milner).
Handwritten: New members added since publication
of the Trading Rules Book–Big 4 Cooperative Processing
Assn., Sheldon, Iowa (Morel M. Stientjes, Mgr., April
1945). Delphos Grain & Milling Co., Delphos, Ohio (Floyd
E. Hiegel, Pres., Aug. 1945). Haynes Soy Products Inc.,
Portland, Indiana (W.V. Helfiker, Office Mgr., May 1945).
Holland Pioneer Mills Inc., Ohio City, Ohio (G.A. Holland,
Pres., March 1945). Jamesville Mills, Inc., Jamesville,
Wisconsin (A. Roger Hook, Mgr., Oct. 1945). Kansas Soya
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Products Inc. (The), Kansas City, Kansas (Richard Lord, V.P.
& Treas., Oct. 1943). North Iowa Cooperative Processing
Association, Manly, Iowa (Glenn Pogeler, Mgr., Nov. 1944).
Honeymead plant in Spencer, Iowa, bought Doughboy Mills,
Inc., New Richmond, Wisconsin (4 Dec. 1945). Washington
Soy Mill: Name changed by Joe Sinaiko from Honeymead’s
plant in Washington, Iowa (19 Dec. 1945).
Note: This is the earliest document seen (March 2008)
that uses the name “North Iowa Cooperative Processing
Association.” The word “Cooperative” is spelled without a
hyphen. Address: 3818 Board of Trade Building, Chicago 4,
Illinois.
4334. Norman, A.G. 1944. Inoculation and nitrogen nutrition
of soybeans. Soybean Digest. Sept. p. 41-42.
Address: Prof. of Soils, Iowa State Univ. College (since
1937); formerly biochemist to the Rothamsted Experiment
Station, England.
4335. Ostrander, W.A. 1944. It’s fun to remember [the birth
of the American Soybean Assoc.]. Soybean Digest. Sept. p.
16-17.
• Summary: One of the best early histories of the A.S.A. It
all began on the Fouts Bros. farms near Camden, Indiana.
The author, now a farm manager, was formerly a member of
the Purdue University faculty. He was one of the founding
spirits of ASA and served as its secretary for the first four
years. “The American Soybean Association grew out of
the soybean campaign that was started in 1920 in Indiana
because we needed a larger acreage of legumes in the
cornbelt rotation. Clover was failing us possibly because of
soil acidity, its biennial growth, or things we didn’t know
anything about. Soybeans looked like an answer.”
“It was in the fall of 1920 that we in Indiana decided to
have a sort of statewide get-together to see where we stood
on the soybean situation, appraise what we had, and outline
where we were going. We had had county soybean field
meetings over the entire state and it seemed right that we
hold a big get-together to finish it up. As we worked out the
plan for this meeting it occurred to us that a good neighbor
policy would be to invite the growers and experiment station
men from our surrounding states to join us. Start it off with
a bang. So out of that which started to be a state meeting
was a Cornbelt meeting and out of it the American Soybean
Association. All this on the Fouts Bros. farms near Camden,
Indiana. Our idea was to take the soybeans to the farmer
and the farmer to the fields of soybeans in his country.
Conversion on the ground.
“The response to this meeting was away above what
A.L. Hodgson, County Agricultural Agent of Carroll County,
and I had any reason to expect. Illinois, Ohio, Michigan,
Wisconsin, and Kentucky sent growers, county agents and
men from the experiment stations. Over a thousand came.
We fed them well. The start was made.

“All speeches were limited to three minutes; it shut off
some of the long-winded folks but it gave all a chance.
“G.I. Christie reported for Indiana. He said we had
200,000 acres and thought he had the record stopped and I
guess it was for the day. No one dared to go higher, but this
year it is just 10 times that amount, 2 million acres. In those
days we counted every acre that had a bean on it, in the corn,
for hay and for seed.
“W.L. Burlison of Illinois said there were 25,000 acres
in his state and more in sight. He was right. Last year they
had 4 million acres.
“George Briggs was modest in reporting 4,000 acres for
Wisconsin and he still is modest for they had 115,000 acres
there last year.
“Wallace Hanger of Ohio surmised that Ohio had 15,000
acres and there the acreage is now 1,500,000.
“Iowa reported 50,000 acres and now has 2,200,000
acres and still going strong.
C.R. McGee [Megee] of Michigan said they were just
getting going with 5,000 acres but they now have 150,000
acres.”
“After visiting the soybean fields on the three Fouts
Bros. farms, eating soybeans and talking our heads off and
making many new friends, it was decided to hold a winter
meeting at the time of the International Hay & Grain Show
at Chicago, to keep the iron hot and to carry on. The first
meeting was held on the bridge connecting the two exhibit
rooms as we were not considered important or big enough
to rate a room. Each year our numbers grew until we had to
have the largest room they had. At these winter meetings we
hashed over the latest soybean findings, worked on standards
for the grading of the crop, talked over certification rules and
always as a final job selected the state in which was to be
held the summer meeting. Each year it was to be a different
state.
“Our first big problems were better varieties, methods or
harvesting, and the utilization of the crop.
“Just by a lucky break we brought the Manchu down
from Michigan and this was our first unintentional success,
a bean that was a ‘natural’ for the Cornbelt at that time. It
did well most anywhere for hay or grain and did not shatter
as did those we had. We were growing largely the old socalled Hollybrook (the Association changed its name to the
Midwest) and the Ito San was our early variety. Our big
headache was the harvesting of the crop... A combine seemed
to be the answer.
“Then came the utilization of the crop. Up to 1920 we
had been using all soybeans produced in the Cornbelt for
seed, for hay, hogging off and seed again. It was not a grain
crop yet. We went to the oil extraction companies and they
said sure we will put in additional machinery to take care
of them as soon as you have the quantity to make it worth
while. Back to the farmers we went but they came right back
and said sure we will put in more acreage and glad to as soon
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as we are certain we can get rid of the crop at a fair price.
So–there we were. It is too long a tale to tell all that came
and went until the oil plant at Chicago Heights was taking all
beans offered. It was the old hydraulic system and it worked
fairly well. The late Russel East and I got the corn starch
plant at Edinboro, Indiana, to try some beans through their
Anderson Expellers. It worked. It wasn’t long then before
Bloomington, Monticello, and Taylorville, Illinois, had
plants and that chapter was ended.
“It had not been hard to sell the idea to our farmers that
they were wise to grow their own protein feed. That was a
natural. When we fed the soybeans alone as a supplement the
oil in the beans gave us soft pork and that was a black eye for
a few years but now that, too, has been eliminated.
“Where we fell down the worst, as I see it now, was that
we did not stress the human food side stronger. We talked
about it enough but got nowhere. The principal reason, I
believe, was in our shortsightedness in not dropping the word
‘bean’ and just using the word ‘soy.’ Let’s give away half of
the name after we work on the grain and open up the road to
unlimited food uses of this best of all protein grains raised on
our farms.
“Many still with us: One of the fine things as we look
back over the past 25 years is that so many of the boys that
were with us at that first meeting are still going strong for
soys. I don’t believe the old mainspring, W.J. Morse of
the U.S. Department of Agriculture, has missed a single
meeting, at least not of his own volition. Probably the ones
we miss most are the two Fouts Bros., Noah and Finis,
Charles Meharry and Dean J.H. Skinner. They were always
on hand. You can not meet Burlison, Hackleman or Bill
Riegel of Illinois without talking soybeans. George Briggs of
Wisconsin is still his old soybean story self.
“Helms of Missouri, McGee [Megee] of Michigan, and
Hanger of Ohio still talk of that first meeting under the trees
on the Fouts farm. Hughes of Iowa is as strong as ever for
the beans and Christie, while he has been gone to Canada,
this some time, can still tell a tall soybean story. Our own
A.T. Wiancko here in Indiana, who guided us so well from
behind the scenes, is still the active pusher for soys that he
always was.
“We have been making soybean history in the
Association for the past 25 years. If we can go on as much
farther in the next 25 years–soybean history will have been
made.”
Photos show: (1) “The birthplace of the A.S.A.” The
three Fouts brothers, Taylor, Finis, and Noah (from left to
right, each wearing a hat, coat, and tie) standing in front of
a barn on which is written “Soyland–Taylor Fouts,” at the
first meeting of the ASA, September 1920. (2) “1,000 at
first meeting.” The top half of this photo shows hundreds
of attendees seated on the grass under trees in the yard at
Soyland listening to a speech. “Attendance was far beyond
that expected, with representatives from many states.” The

bottom half shows 25-30 mean and women standing in a
soybean field at Soyland. Address: Lafayette, Indiana.
4336. Payne, Donald S. 1944. An analysis of the soya food
situation. Soybean Digest. Sept. p. 33-34.
• Summary: A portrait photo shows Payne. This paper
was first presented at the 25th Jubilee Conference of the
American Soybean Assoc. on 12-13 Sept. 1944 at Urbana,
Illinois (5-page typewritten).
“Donald S. Payne, soy food expert in the procurement
branch of War Food Administration, says public acceptance
of soy flour has been very good considering tremendous
competition it has encountered from other protein foods.
He believes other soy foods are also due to come into the
picture.”
“If I were to report to you that the direct utilization
of soya products for food had increased rapidly and
continuously, I might justifiably be accused of attempting to
mislead you or foster overoptimism. Although substantial
progress has been made, it has been neither as rapid nor as
continuous as was desirable or might have been expected.”
“With the entrance of the United States into World War
II, our government decided that it was strategically essential
to hedge the supply situation on proteins of high nutritional
quality against possible shortages of animal protein. This
could be most economically and conveniently accomplished
by providing increased facilities for the manufacture of
soya flour. Government representatives urged the soybean
processors to expand their soya flour facilities. Processors
responded promptly to this request, even though they were
aware of the risk and hazards involved, by expanding their
capacities from an estimated 400 million pounds in 1942 to
about 1 billion 400 million pounds by December of 1943.
This expanded capacity contributed to the overall safety
of the war food effort. It was a major contribution to the
war effort. The government gave no specific guarantees
on the use of these expanded facilities but the War Food
Administration did aid the processors by:
“1. Making substantial purchases under lend-lease for
delivery to various allied nations,
“2. Developing the use of soya products in processed
foods for procurement under lend-lease and by relief
agencies, and
“3. Conducting a nation-wide educational campaign
through the facilities of scientific literature, radio, popular
magazines, and press on the nutritional and economic
advantages to be gained from the use of soya products.
“Soybean processors and jobbers developed packages
of soya flour and grits for retail distribution at popular prices
through normal grocery channels. Nation-wide distribution
of these products was obtained.
“Thanks to the continuance of favorable growing
seasons and the fortitude of the American farmer no protein
shortages have developed. True, we have rationing but under
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our rationing system the per capita consumption of meat has
risen from an average 130-pound pre-war level to a level of
158-pounds on the basis of the first quarter of 1944, only
4 pounds shy of the all-time high set in 1908. Production
records on pork, beef, veal, lamb, and mutton have risen to
unprecedented heights. Production and consumption of dairy
and poultry products have shown comparable increases. In
the face of this flood of high-quality protein, of the most
desirable types, it is really astounding that soya products
have made the substantial progress that they have.”
“Total sales of soya flour and grits have risen from
approximately 25,000,000 pounds in 1940 to 110,000,000
pounds in 1942 and to 290,000,000 pounds in 1943. The
1943 production was equivalent then to about 3.1 percent of
the flour equivalent weight of the total soybean crop.”
“Palatable, low-cost dry soup mixes containing 2O to
25 percent of soya products blended with pea four, bean
flour, dehydrated cheese, or dehydrated vegetables have
been developed especially for relief feeding programs.
Quick-cooking, dry stew mixes, cereal concentrates, and
porridges containing soya have also been developed for such
uses. A great deal of work has been done on the use of soya
products with wheat flour in bakery products, especially in
types of bread commonly consumed by various European
nationalities. This latter field has probably the most
promising possibilities.”
“Interest in soy milk products and the use of these
products in the manufacture of various types of cheese
appears to be growing rapidly.”
“The initiative in the development of the post-war
market lies primarily within the hands of the industry itself.
The government will, I am sure, continue to assist the
industry in this development. The effectiveness of any postwar program, however, will he in direct proportion to the
degree of cooperation existing between the industry and the
various interested government agencies. Agreement within
the industry on concrete and definite objectives, therefore,
will influence the future plans of government in this
connection and implement their administration.” Address:
Food Technologist, Office of Distribution, War Food
Administration,.
4337. Pieters, Mary Burr. 1944. Bill Morse–Soybean daddy.
Soybean Digest. Sept. p. 14.
• Summary: “Dr. W.J. Morse has been called the daddy
of soybean growing in the United States. And rightly, for
he more than any other man living is responsible for the
tremendous soybean industry.”
“Grasses and legumes, their improvement, development,
and utilization are the primary interests of the Division of
Forage Crops and Diseases.”
“Soybeans were first mentioned in American literature
by Mease in 1804... But the first real impetus that the crop
got in the United States was not until over a hundred years

later when a man of great vision and drive–the late Charles
V. Piper, then in charge of the division, saw the possibilities
and needs for the soybean in this country. He went further–he
knew the man to promote the crop, picked him and put him
to work. That was in 1907. The man was and is William J.
Morse. Morse, just out of Cornell [Univ., Ithaca, New York],
had the enthusiasm and adaptability of youth, and Piper
spurred him on. Dr. Piper died in 1926 and then Morse was
on his own... Morse took full advantage of this opportunity
and what he has done with soybeans between 1926 and 1943
sounds much more like fiction than hard facts, facts that are
being translated with telling effects toward feeding a nation
and winning a war.
“Morse put every other scientific consideration and
ambition and every other hobby out of his mind and fixed
his gaze on soybeans. He studied, he traveled, he toiled, he
experimented–he exhorted–and the result of all this singlemindedness of purpose and devotion surely borders on the
fantastic.”
“Editor’s note: Dr. Morse might be called daddy of the
American Soybean Association as well as of the soybean in
America, since our organization has probably leaned on him
more than any other man through the years. He has always
been a guiding light and has missed few, if any meetings
[Note: He missed two, in 1929 and 1930, while in East Asia
studying soybeans]. It is doubtful if anyone else can equal
this record.”
Photos show: (1) William Morse standing in front of a
many floor-to-ceiling shelves filled with soy products (for
details see 1936 photo). (2) Dr. Charles V. Piper. Address:
Div. of Forage Crops and Diseases, Beltsville, Maryland.
4338. Riegel, W.E. 1944. Twenty-five years of soybean
growing in America. Soybean Digest. Sept. p. 23-24.
• Summary: “Prominent among the early soybean growers in
the Midwest, who began to study and visualize the possible
future of this new crop as early as 1890 in Illinois was
J.C. Utter of Wabash County, later followed by Stoddard,
Hurrelbrink, Rowe, Allen, Meharry, Smith, Oathout, and
Riegel. In Indiana were the Fouts Brothers of Carroll County,
J.B. Edmondson of Hendricks County, and Frank Goodwine
of Warren County. In Ohio were Glen G. McIlroy of Union
County and Leonard Hill of Miami County. In Iowa, Bert
Strayer, William McArthur, John Sand, and J.W. Horlacher
were some of the earlier growers. Many other states like
Wisconsin, Missouri, and the Carolinas had their earlier
growers and champions.”
“As early as 1915 demonstration projects were set up
in different counties in the various states for the purpose
of acquainting farmers with the new soybean crop and
its culture.” “Early processors: The value of such field
demonstrations may be illustrated by referring to some
of Illinois’ early progress. First in 1920, Illinois had three
demonstrations in the state and in 1925, 28 counties had
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demonstration plots. This brought the soybean work to the
very front door of many farmers.
“Second in 1922, approximately 50 bushels of a pure
selection of Manchu soybeans were introduced into the state
from A.A. Evans, West Branch, Michigan, and certification
of that seed started. A soybean survey made at the end of
1927 indicated that the Manchu occupied between 65 to
70 percent of the commercial soybean-producing area in
Illinois.
“Third, the rapidity with which farmers have changed
to new and better varieties of a crop is illustrated by the
swing from Manchu to Illini... Illini was introduced into the
(demonstration) plots in 1924 and was released for increase
in 1926. A survey made in the fall of 1930 showed the Illini
on three-fourths of the commercial acreage.
“A very definite ‘bottle neck’ began to show up in the
soybean production in the early ‘20’s, because of the lack of
proper harvesting equipment. The small grain harvesting and
threshing machinery was not at all adequate and satisfactory.
Due to the fact that soybean were not ready to harvest until
late fall, the soybean grower encountered many difficulties,
such as fall rains, mud, competing with corn harvest, etc.
“As early as 1920, at a large soybean meeting held on
the Fouts Brothers farm at Camden, Indiana, Taylor Fouts
showed us a small direct harvesting machine for soybeans.
I am sure that the most optimistic persons attending that
meeting did not realize that the combine harvester would
become prominent in harvesting soybeans so quickly.
“In the fall of 1924 Garwood Brothers used the
first combine in the state of Illinois to harvest soybeans.
Fortunately the first combines which came into the soybean
fields did a good enough job to prove that they had a future
in soybean harvesting, but they were far from being perfect.
Consequently for several years, many of the combine
builders spent days and weeks with their respective machines
in the soybean fields. From 1926 to about 1930 it was no
uncommon sight to see a carload of men, including president,
vice-president, chief engineer and the best mechanics the
company had drive into the soybean field and spend plenty
of time, not only studying to improve their own machine but
not missing an opportunity to see what improvements the
other manufacturers had made. The agricultural engineers
of the various college made a very definite contribution in
helping improve the combine. As an example, during those
early years Mr. Blauser and Mr. Young of our own [Illinois
Univ.] Agricultural Engineering Department spent many
days in the fields behind the combine gleaning the straw and
stubble for wasted soybeans.
“Another stalemate in the development of the soybean
industry seemed unavoidable previous to the establishing
of a commercial market for the surplus beans. The earlier
popularity and demand for seed kept pace with production
for a few years but in the early 20’s many of the producers
began to see the day when the demand for seed beans

would not be equal to the crop harvested. Efforts to find a
commercial processor willing to help pioneer a new industry
made relatively slow progress. The processor immediately
found it difficult to interest manufacturers of mixed-feeds
in soybean products. They were reluctant to attempt to add
soybean oil meal to their formulas because there was no
assurance of being able to get the needed amount each year.
The producer, at the same time, was thinking about reducing
his acreage of soybeans because he feared there would
not be a market outlet for his beans. This rather uncertain
production program came to a climax in 1928.
“Peoria Plan: As a result of suggestions made in the
winter of 1927-28, H.G. Atwood, president, and Arthur G.
Heidrick, vice president, of Allied Mills offered to discuss
the possibilities of working out a marketing plan for the
increased output of soybeans. At a conference attended by
Messrs. Atwood, Heidrick, James McConnell of G.L.F.
Farms, Farm Adviser Wilfred Shaw and J.C. Hackleman,
a plan was formulated for underwriting the production of
50,000 acres of soybeans. Press and radio helped acquaint
producers with the program.”
“This guaranteed price for soybeans did not stop in 1928
but was renewed in 1929 not only with Illinois but was also
offered to Indiana and Ohio. This was surely the turning
point in soybean history.
“In the winter of 1928-29 a small group of members
of the American Soybean Association, Walter Godchaux of
Louisiana, C.L. Meharry of Indiana, John T. Smith and W.E.
Riegel of Illinois went to Washington [DC] in the interest
of tariff protection in soybeans, soybean oil and soybean oil
meal. Until 1930 soybean producers had very little protection
on beans and oil and none on the meal.
“With the increased demand for soybean products
in the United States, many people felt that our soybean
farmers should not and could not compete with the Orient in
producing cheap soybeans. As the result of the committee’s
week in Washington, we now enjoy the protection of the
tariff passed June 18, 1930, of $1.20 per bushel on soybeans,
3½ cents per pound on soy oil and $6.00 per ton on soy oil
and meal.” Also discusses the Peoria Plan, and the NSPA,
soybean standards (1925), the Bankhead-Jones Act, and the
U.S. Regional Industrial Products Laboratory.
A portrait photo shows W.E. Riegel. Address: Farm
manager of the Meharry land in Champaign County, Illinois.
4339. Soybean Digest. 1944. Pioneers recognized: Fouts,
Ostrander, Meharry, Hurrelbrink, Burlison, Morse, Christie,
Wilkins. Sept. p. 19.
• Summary: “Some pioneers whose work contributed
materially to the rise of the soybean in America were given
recognition on behalf of the Association by J.C. Hackleman,
University of Illinois extension agronomist, at the Tuesday
evening meeting of the Silver Jubilee. They included:”
Taylor Fouts, W.A. Ostrander, Chas. Meharry, Frank
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Hurrelbrink, Dr. W.L. Burlison, W.J. Morse, G.I. Christie,
and F.S. Wilkins.
Taylor Fouts (Camden, Indiana) was the first president
of the American Soybean Association. He was one of the
most enthusiastic soybean producers and a farmer with
vision.
W.A. Ostrander (Lafayette, Indiana) was the first
secretary of the American Soybean Association. “Then the
extension agronomist at Purdue University, he worked very
closely with Fouts in preparing the first meeting [in Sept.
1920 at the Fouts farm, Soyland, in Indiana].
“The late Chas. L. Meharry (Tolono, Illinois), truly
one of the pioneers of both Indiana and Illinois. He grew
soybeans as early as 1908, and when he announced his
intention of growing 19 acres in 1909, his farm manager,
C.H. Oathout, asked, ‘What in the world are you going
to do with that many acres of soybeans?’ Mr. Meharry
helped pioneer the combine for harvesting soybeans. He
assisted with the work of the Association for years, acting
as secretary and as a member of the board of directors. He
was largely responsible for the design of the Association
emblem.”
Frank Hurrelbrink, a farmer from Taylorville, Illinois,
“began growing soybeans in 1904 and has grown them ever
since. Obtaining seed from the University of Illinois, he set
out to develop his own variety, seeking a bean that would
stand well, resist shattering and could be left in the corn field
until the livestock could harvest the seed from the standing
plants. This he did. The Hurrelbrink soybean is still grown
and in demand.
“Dr. W.L. Burlison, chief of the Agronomy Department
of the University of Illinois, unable to attend the Jubilee
because of illness although the program was largely of his
planning. He has been actively interested in the crop since
his association with the department. He led a coordinated
study at Illinois is search of commercial outlets for soy
products and had influence in obtaining a special federal
laboratory for the study of the commercial uses of soybeans.
“W.J. Morse, U.S.D.A. Bureau of Plant Industry
agronomist, dean of all soybean enthusiasts. The regional
laboratories are in no small part the result of his unceasing
efforts.”
G.I. Christie of Guelph, Canada, a former Purdue
University agronomist, was president of the American
Soybean Association in 1929. Now president of the Ontario
Agricultural College, he was formerly director of the Indiana
Experiment Station and a booster for soybeans.
The late F.S. Wilkins of Ames, Iowa, was leader of the
soybean project at Iowa State College until his death in 1936.
He picked the Mukden soybean variety, the most widely
grown of Iowa’s varieties, from the thousands of selections
under his supervision. “A most enthusiastic scientist.”
Photos show: (1) A.E. Burwash (Champaign, Illinois),
W.E. Riegel and J.T. Smith (Tolono, Illinois), and W.J. Morse

(USDA). (2) Chas. Meharry (Tolono, Illinois).
Note: This is one of two articles published in 1944
which appear to be the forerunners of the concept of
“honorary life members” in the American Soybean
Association.–which began in Sept. 1946.
4340. Williams, L.F. 1944. The breeding work of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 34,
64.
• Summary: “One of the major projects of the U.S. Regional
Soybean Laboratory is the development of improved strains
of soybeans. We have put a major emphasis on this project
because we believe that one of the best ways to produce
soybeans more economically is to plant better varieties.
“The introduction of adapted varieties makes possible
a wider distribution of profitable production. In established
areas improved varieties can raise the yield of beans per acre
or the yield of oil per acre without appreciably increasing
production costs, thus lowering the cost per unit produced.
Although the breeding work has been centered at Urbana
during the first 6 or 7 years of the Laboratory, large scale
projects have also been under way in Iowa, Indiana, Ohio,
and Missouri, and in the past 2 years Wisconsin, Minnesota,
Nebraska, Mississippi, and North Carolina have increased
the scope of their breeding programs.
“Some of the ways in which soybeans may be improved
are as follows:
“1. Increase the ability to produce seed.
“2. Increase the resistance to lodging.
“3. Increase the resistance to disease.
“4. Increase the resistance to insects.
“5. Select for more suitable maturity, i.e., earlier or later
strains for certain sections.
“6. Improve the chemical composition.
“The attempt to increase the yield per acre has received
the most attention in the breeding work until recently. There
are two reasons for this. First, yield is the most important
characteristic and the one most intimately connected with
production. If a new variety yields better than the old,
farmers are quick to see the advantage of the new strain.
Second, an increase in yield of beans per acre has seemed
the easiest way to increase the yield of both basic soybean
products, meal and oil. So far it has not been difficult to find
in almost any segregating population, strains which exceed
the yield of the parent varieties. In our present crosses we
can hope to secure strains yielding 10 percent more than
the parent varieties. Of course, as the level of production is
increased in each breeding cycle it probably will become
more and more difficult to improve upon the yielding ability
of the parent lines.
“Lodging Resistance: Selection for resistance to lodging
has also received considerable attention. The Iowa program
has especially stressed this characteristic since lodging is
quite an important factor in certain sections of that state.
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Richland has been the most outstanding strain in regard
to lodging resistance. This resistance is easily recovered
in crosses between Richland and other strains. Due to its
relatively early maturity and lodging resistance Richland has
entered into a high percentage of the crosses in the northern
breeding programs. Patoka and Illinois T117 also contribute
considerable lodging resistance to their crosses.
“In the South, Ogden seems to be a promising parent
where resistance to lodging is needed, especially on the
heavier soils. So many selections from the Richland and
T117 crosses look promising that selections from these
crosses make up far more than their share of the entries in
the preliminary yield trials. It should be pointed out that all
of these strains mentioned above are determinate in habit
and that a portion of their lodging resistance is due to this
characteristic.
“Disease Resistance: To date very little has been done
in regard to selection for disease resistance, since the
pathological program of the Laboratory has been under way
such a short time. However, real progress is being made and
it is hoped that in the near future methods can be worked out
to test the resistance of selections to a number of important
diseases. No clear-cut cases of immunity have been observed
in the northern states, but some indications of resistance
to Sclerotium rolfsii and root knot [nematode] have been
observed in the South and breeding work is under way in
North Carolina to transfer this resistance to several of the
better commercial strains such as Ogden and Volstate.
“The Laboratory has not initiated any work in regard to
selection for insect resistance.
“Date of maturity is an interesting character to work
with. In the northern states some varieties are grown with
maturities (at Urbana) of 85 days, while the southern states
have some which need 185 days to mature. This means that
separate breeding programs must be undertaken to supply
strains of the proper maturity for each region.
“In general, strains which mature during the hot dry
weather of July and August produce poor quality seed, but
there is some variability in this respect. For some purposes
an early maturing bean is desired and an attempt is being
made to secure strains which will mature in early fall and
still produce good yields of good quality beans. In much
of the South and parts of southern Indiana, Illinois, and
Missouri seed quality is a major factor limiting soybean
production. This is closely related to date of maturity. The
varieties Patoka and Gibson have helped fill the need for
strains of suitable maturity and are able to produce good
yields of good quality seed in southern Illinois and Indiana.
“It is a rather common thing to find transgressive
segregation for date of maturity in soybean crosses. For
instance in a recent cross between Lincoln and Richland,
we found some selections which were 10 days earlier than
Richland, the earlier parent, and others a week or more later
than Lincoln. This fact is of considerable help in breeding

work. The cross referred to was made to combine the high
yield and chemical composition of Lincoln with the earliness
and lodging resistance of Richland. Without the necessity
of introducing a third variety, we have gotten strains early
enough to go much farther north than either of the parent
strains.
“Ever since the foundation of the Soybean Laboratory
we have placed considerable importance on the chemical
composition of soybean varieties. The fact that most
soybeans are processed for oil and meal makes it desirable
to have varieties containing the greatest possible quantities
of oil and protein. The newly released Lincoln variety
contains about 1 percent more oil in the seed than most of the
varieties commonly grown in the area to which it is adapted.
Breeding work is under way in an attempt to further increase
this oil content in Lincoln.
“A new strain from the Iowa program also looks very
promising from last year’s uniform tests. This strain has an
oil content as high as Lincoln, yields almost as well, stands
as well as Richland, and is as early as Richland. In the South
the variety Ogden has been found outstanding in oil content,
and extensive breeding work is under way to further improve
this strain by crossing with other high oil varieties and
backcrossing to Ogden in an attempt to retain its high yield,
drouth resistance and other desirable characters.
“The hybrid material produced in the breeding programs
of the various states cooperating in the Laboratory has been
made available to other states. In this way a large number
of crosses have been distributed as bulked F2, F3, F4, or
F5 populations. A number of selections have also been
exchanged between the various states to hasten the testing
program. On account of this preliminary testing new strains
entered in the uniform testing program have a better chance
of exhibiting wide adaptability.
“This uniform testing program is designed to produce
the most information in the shortest time from the effort
expended. At present there are eight uniform test groups.
In these tests are entered the more promising new strains
produced by the various breeding programs as well as a
number of standard commercial varieties for comparison.
Generally these tests contain from 10 to 25 strains and may
be planted at from 10 to 40 locations. The agronomic and
chemical data from these tests is summarized and made
available to all the cooperating agencies.”
Note: This is the earliest published document seen
(July 1998; and the second earliest overall) concerning the
“release” of a soybean variety, in this case Lincoln. Address:
Assoc. Agronomist, U.S. Regional Soybean Lab.
4341. Woodworth, C.M. 1944. Creating new kinds of
soybeans. Soybean Digest. Sept. p. 56-58.
• Summary: A successful soybean breeding program
should attempt to develop soybeans with the following
characteristics: “1. High yield of seed. 2. High percentage of
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oil and protein. 3. Resistance to lodging, shattering, diseases,
insect pests, and adverse conditions. 4. Proper maturity.
All these characteristics belong to the class of quantitative
characters, and as such are greatly affected by environmental
conditions, often require particular conditions for expression,
and are usually determined by a large number of genes
resulting in a complex mode of inheritance.”
“Since seed yield is the end result of all the activities
of the plant, it is extremely complex from the breeding
standpoint. By that is meant that a large number of genes is
involved, perhaps a hundred or more, which differ in extent
of dominance, and in their relationship to each other, whether
independent or linked. In addition, variations due to growth
conditions, though not inherited, are always confusing to the
breeder. Seed yield in soybeans is determined by the number
of seed and the size of seed.” Larger yields may be obtained
by increasing the number of seeds, the size remaining the
same, or by increasing the size of the seeds, the number
remaining the same, or by increasing both the size and the
number.
Crossing is the only way to bring desirable
characteristics for several varieties into one variety. “Many
crosses between soybean varieties exhibit hybrid vigor. It is
generally considered that a hybrid exhibits hybrid vigor if
it exceeds both parents in some particular character such as
yield of seed, height of plant, or total dry matter of plant.
“But this hybrid vigor, even though large in some
crosses, cannot be utilized for increased production by the
soybean grower. In contrast to corn, soybean hybrids are
tediously and painstakingly made by removing the anthers
of the flower borne on the female parent and then pollinating
with pollen collected from flowers borne on the male
parent. An expert hybridizer working every day during the
period flowers are available would do well to produce a few
hundred seeds in this way.”
A table shows “Sources of desirable germ plasm” for
various characteristics. Shattering resistance: Chief, Illini.
Lodging resistance: Richland, Mandell. Japanese beetle
resistance: Chief, Illini, Gibson. Oil content: Lincoln,
Dunfield. Early maturity: Earlyana, Richland. Late maturity:
Chief, Pakota.
A portrait photo shows Woodworth. This is the earliest
photo seen of Woodworth. Address: Univ. of Illinois.
4342. Larsh, Howard W. 1944. Diseases observed on
soybeans in Arkansas. Plant Disease Reporter (USDA)
28(31):956-57. Oct. 1.
• Summary: “Approximately 850 acres were surveyed
during the period September 5 to 18, including 5 trial
plantings and 17 commercial plantings.
“Bacterial Pustule (Xanthomonas phaseoli var. sojense)
remains the most prevalent and destructive leaf disease of
soybean in this region. Infection has increased considerably
in some of the commercial plantings during the past month,

A marked increase was noticed near Altheimer (Jefferson
County), where slight defoliation and moderate yellowing
of the leaves had occurred. In a trial planting near Texarkana
(Miller County), the most severe spotting by Bacterial
Pustule was observed, although from all indications of soil
moisture and plant vigor, this region has had less rainfall
than any other section of the State in which soybeans are
grown.
“Wildfire (Phytomonas [Pseudomonas] tabaci) occurred
in varying amounts in nearly every planting surveyed. In
most cases, it was limited to the lower leaves where typical
spots could be found. Even in the most severely infected
plantings the reduction in leaf surface was never more than
5%.
“Pod and Stem Blight (Diaporthe phaseoli var. sojae)
was observed in every planting surveyed. In several fields
considerable stem blighting could be found and in some
cases dead plants would be covered by fruiting bodies of
this fungus. Usually the evidence present suggested that the
plant had been killed by some other cause. Plants having
any type of mechanical injury usually would be infected by
this organism. Very few specimens were found suggesting
that this organism was the primary cause of the death of an
infected plant.
“Anthracnose (Glomerella glycines) occurred in
trial plantings at Marianna (Lee County) and Clarkedale
(Crittenden County). In both plantings it was rather difficult
to differentiate the Anthracnose infection from other fungi
present on the infected petioles and stems. Laboratory
examination of infected stems revealed spores of the
Anthracnose fungus difficult to find; however, setae were
found in abundance. The amount of loss was hard to estimate
since infections were closely associated with Bacterial
Pustule and Pod and Stem Blight.
“Downy Mildew (Peronospora manshurica) usually
occurred in varying amounts in each planting; this was
especially true of the varietal trial plantings. The disease
could usually be found on the varieties Woods Yellow,
Boone, and White Biloxi. In a commercial planting in
Jefferson County, presumably of the Ogden variety, Downy
Mildew was well distributed but causing very little damage
at the time of this survey.
“Frog-Eye Leaf Spot (Cercospora sojina) ranked next
in importance to Bacterial Pustule, in causing leaf spotting.
It was observed in commercial and trial plantings. In a
commercial planting of a late-maturing variety, it was limited
to only a few plants with minor spotting. One variety in
the trial plantings at Marianna and Texarkana was severely
infected. If favorable weather conditions prevail during the
next 2 weeks many of the late- maturing varieties may be
infected more severely.
“Charcoal Rot (Sclerotium bataticola) could be found in
nearly every planting surveyed; incidence was limited from a
trace to not more than 2%.
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“Southern Blight (S. rolfsii) resulted in a reduction in
stand at Osceola (Mississippi County) and Hope (Hempstead
County). In the trial planting at Osceola some varieties in a
localized section of the field suffered a reduction of at least
5%. An occasional plant was found with distinct Leaf Spots
caused by Alternaria sp. most of the plants observed to be
infected by this fungus during the August survey (PDR, Sept.
1, p. C7C), had dropped their leaves and only a few new
infections occurred.
“Mosaic (Virus)-infected plant’s were observed in
every trial planting surveyed. The number of plants infected
varied from a trace to nearly 5%. Plants with symptoms
characteristic of Bud Blight [Tobacco Ringspot Virus]
were observed in a planting near Clarkedale.” Address:
Emergency Plant Disease Prevention Project.
4343. Plant Disease Reporter (USDA). 1944. Other reports
on soybean diseases. 28(31):959-60. Oct. 1.
• Summary: “Virginia and West Virginia: In varietal trials at
Morgantown, West Virginia, the, most common leaf disease
was Bacterial Blight, which was present on all varieties;
except L 35-155 and Morse 230. It was not causing much
damage. Diaporthe Pod and Stem Blight was severe in
Bansei and Chief.
“The most common disease was Anthracnose
(Glomerella glycines), which was blighting pods of Bansei,
Funk’s Delicious, Hokkaido, L 35-155, Kingwa, Scioto, and
Manchu. It was causing stem lesions and blight of Jugan and
Ohio 66-685.
“Mosaic was especially prevalent on the edible varieties
Bansei, Emperor, Imperial, and Hokkaido.
“The early varieties at Blacksburg, Virginia, have lost
their leaves and as they approach maturity stem spotting is
very common. Many plants are blighted prematurely and
immature pycnidia [fruiting bodies] of Diaporthe sojae
are present on the stems. This is by far the most serious
disease in the plots and is severe on Viking, Patoka, Chief,
Macoupin, S 55-10, Boone, Gibson, and C 101.
“Bacterial Blight is the most common leaf disease;
although not causing defoliation it was severe on some
varieties.
“Anthracnose is occasionally found on blighted stems
and lateral branches.
“Alternaria Leaf Spot was found on the leaves of most
varieties just before they fell. Small angular spots, some
with and some without gray centers, were quite common.
On these spots a species of Cercospora, probably an atypical
form of C. sojina, was sporulating.–R.E. Atkinson, Sept.
4-16
“South Carolina: One small field of soybeans in
Greenwood County showed nearly 100% Mosaic infection.–
Alton E. Prince, Aug. 28–Sept. 9.
“Alabama: Large acreages of soybeans are grown in
Baldwin County following white potatoes. A number of

fields were inspected. In general, from 2 to 3% of the plants
had been killed by Sclerotium rolfsii. Cercospora Leaf Spot
was prevalent in all fields examined. A few older plantings
were found where the disease had caused considerable leaf
shedding; however, losses were considered to be slight.–
G.M. Stone, week of Aug. 28.
“Texas: A trace of Bacterial Pustule was seen on
soybeans grown on Texas Agricultural Experiment Station
Substation No. 8, at Lubbock. A few plants in the same
planting had been killed by Sclerotium rolfsii. A trace of
Sclerotium bataticola was also seen.–G.E. Altstatt, Sept.
8-13
“Minnesota and South Dakota: Only a few fields
of soybeans were seen in eastern South Dakota, and the
acreage seems to have been reduced from that of 1943. In
southwestern Minnesota, few fields were seen, and only
from Jackson eastward were there as many fields as in recent
years.
“The most common diseases are Bacterial Pustule
and Bacterial Blight. In a few fields, some defoliation has
occurred because of these diseases, but in general loss is
negligible. Bud Blight was found in South Dakota and
generally throughout southern Minnesota. No fields were
seen where loss from this disease appeared to be heavy. One
field had about 20% of the plants infected, but infection
apparently occurred late and little loss of the pods had
resulted. Average infection in fields within 10 days of
maturity did not exceed 1%.
“Vegetable varieties grown near Fairmont, Minnesota,
were heavily infected with Mosaic. One field of Hokkaido
had at least 50% of the plants infected, with about 5% of the
plants severely stunted.
“During part of the time in South Dakota, the writer
was accompanied by W.F. Buchholtz of South Dakota State
College.–Ian V. Tervet, Sept. 11-16.
“Iowa: During the period August 30 to September 9,
surveys were made in the northwestern part of the State, and
in Jasper, Poweshiek, Mahaska, Marion, Polk, and Dallas
Counties in the central and south-central parts.
“The season as a whole has been favorable for soybeans
in Iowa. In many fields the plants are waist high and still
appear to be growing. Bacterial Pustule is uniformly spread
over the plants but does not appear to be doing much
damage. Bacterial Blight is widespread and more destructive
although not so uniformly distributed as Bacterial Pustule.
Estimation of the damage caused by the 2 pathogens is
difficult to make but it would probably vary from a trace to
1%.
“Hail injury was found in the northern part of the
State, and in some cases appeared severe. A guess would
place the damage at 15% over small areas. A few plants, on
which the lower leaves were yellow, yielded a Fusarium
from discolored roots. Bud Blight was found in a number
of fields reducing the set of pods from a trace to more than

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1600
50%. Frog-Eye was observed occasionally but is of minor
importance. Mosaic was seen in most fields as a trace, with
occasionally 1 to 2% in local areas.–Edgar F. Vestal.
“Missouri: The few fields of soybeans observed during
the week ending September 9 were maturing rapidly, with
accompanying defoliation. A number of fields already had
been harvested for hay. In the fields examined, Bacterial
Blight and Bacterial Pustule were prevalent on practically all
of the foliage. A trace of Mosaic was observed in one field
and Bud Blight was noted in 2 fields, affecting 5 and 10% of
the plants respectively.
“Early-planted soybeans were maturing rapidly in
northwestern Missouri during the week ending September
16. Much defoliation has occurred and the pods set are, in
general, well filled and ripening. Later-planted fields are still
green and growing vigorously. Although the bacterial leaf
spots, Bacterial Blight and Bacterial Pustule, were prevalent
in all stands, the infection was light and causing little
damage. Vigorous Downy Mildew infection was observed
in 40% of the plantings, lesions spotting 1/2 to 2/3 of the
foliage, with the fungus sporulating luxuriantly. About 2/3
of the fields showed a few scattered, Mosaic-infected plants.
Bud Blight infection was noted in 60% of the plantings.
Except in one field in which an estimated 3% of the stand
was infected, only a few scattered plants appeared to be
diseased.–T.W. Bretz.” Address: Emergency Plant Disease
Prevention Project.
4344. Tidd, J.S. 1944. Soybean diseases in Indiana and
Illinois. Plant Disease Reporter (USDA) 28(31):957-58. Oct.
1.
• Summary: “During the week ending September 9, the
writer, together with Dr. Benjamin Koehler of the Illinois
Agricultural Experiment Station, surveyed soybeans in
an area covering east-central, southwestern, and western
Illinois. Surveys were made in 15 counties, beginning with
Champaign County and continuing southwest to St. Clair
County in the Belleville area, thence north and west to
Adams, Hancock, and Schuyler Counties, thence east to
Urbana.
“Soybeans, in general, were in good condition except
for varying amounts of Downy Mildew, Bacterial Pustule,
Bacterial Blight (Pseudomonas glycinea), and Bud Blight.
In some fields one or more of these would predominate, the
number of infected plants ranging from traces to as much as
3%.
“In only 2 fields was the amount of infection severe.
A 20-acre planting south of Quincy in Adams County, was
found with Downy Mildew lesions covering approximately
5% of the leaf surface. Another field in Adams County was
observed with all leaves showing Bacterial Pustule. Bud
Blight was present to the extent of 3% in one planting in
Madison County. Here, only the buds and stems (when cut
open) showed symptoms of disease. However, in two 25-acre

fields of the Lincoln variety (grown from certified seed), in
Hancock County, Bud Blight plants amounted to 1% and the
pods were blotched and dropping.
“Diaporthe sojae, causing Pod and Stem Blight, was
present in 25 acres of an early variety in Cass County,
infecting 20% of the plants. The crop loss was estimated at
10%. A trace of Wildfire (Bacterial) was observed in 2 fields,
one in Macoupin County, the other in Adams County.
“Wilt was not observed in any soybean plantings. At
this time, it might be stated, however, that a letter from Dr.
D.A. Preston of the Emergency Plant Disease Prevention
Project gives Fusarium oxysporum f. tracheiphilum and
Rhizoctonia solani as the 2 organisms isolated from material
sent him earlier in the season from plants that were wilted
and dying in a field in Warren County, Indiana. If Fusarium
is the organism responsible, this is the first report (PDR 28
(23): 753, Aug. 1, 1944), as far as the writer is aware, by
the Survey for this season of Fusarium Wilt in soybeans in
Indiana or Illinois.
“Soybeans are one of Indiana’s principal crops. During
the week ending September 16 fields were surveyed for
disease in an area south of Lafayette to Owen County, thence
east to Shelbyville in Shelby County, north to Madison
County, thence northwest to Tippecanoe County. Roughly,
this comprised the central portion of the State.
“Downy Mildew, Bacterial Pustule, and Bacterial Blight
were encountered in most fields. Many of the plants showed
a few lesions and occasionally a field was observed with all
plants infected by one of these organisms. However, severity
was light and the average crop loss from all 3 organisms
probably would not amount to more than 3%.
“Bud Blight could be found in almost all of the fields.
A trace to 1% of the plants were infected. A 10-acre field
in Shelby County, however, was observed with 10% of the
plants infected and the loss estimated at 5%.
“Charcoal Rot was found to have killed 2% of the
soybean plants in a 20-. acre field in Putnam County, 1%
of the plants in a 5-acre planting in Johnson County, and
2% of the plants in a 20-acre field in Hamilton County. The
sclerotia of the fungus could be found by removing the outer
tissue of the lower stem and root.
“During the week ending September 23 soybeans were
surveyed in east-central Indiana. From Lafayette east to
Portland in Jay County, thence south to Liberty in Union
County, west to Rushville in Rush County, thence north and
west, comprised the area covered. Soybeans were maturing
rapidly and therefore many of the usual leaf troubles could
not be observed. Charcoal Rot was not found. Diaporthe Pod
and Stem Blight was present on occasional plants in several
fields of the 20 visited, in one of 10 acres in Howard County
10% of the plants being infected. The loss was estimated at
5%. Only one field still green was seen, this in Blackford
County on bottomland where 5% of the plants showed Bud
Blight and traces of Bacterial Blight.” Address: Emergency
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Plant Disease Prevention Project.
4345. Honey, Edwin E.; Dickson, J.G.; Jones, F.R. 1944.
Diseases of soybeans in Wisconsin. Plant Disease Reporter
(USDA) 28(32):988-90. Oct. 7.
• Summary: The following notes represent observations,
based on field symptoms, made during 2 brief trips devoted
especially to soybean diseases.
“On August 29, soybean fields were examined in
southern Wisconsin, in Dane, Green,’ Rock, Walworth, and
Jefferson Counties, totalling 12 fields with 167 acres. The
results of this survey are given in the Table.
“What appeared to be Bacterial Blight (Pseudomonas
glycinea), according to field symptoms, was observed as a
trace in 9 of the fields examined. Some doubt has been felt
regarding the possible confusion of Bacterial Blight with the
Bacterial Pustule disease under Wisconsin conditions.
“Downy Mildew (Peronospora manshurica) was
observed in 8 of the fields examined in amounts from a
trace in a few spots to a slight amount scattered generally in
the fields. Only very slight or no damage appeared to have
resulted. Downy Mildew appears to be much less abundant
or severe this year than last.
“A trace of Root Rot of undetermined cause was noted
in only one field, in Dane County. Bud Blight (Tobacco
Ringspot Virus) was observed in 3 fields in amounts ranging
from a trace to 2 or 3%. Mosaic (Virus) was found in 2 fields.
Slight to severe Drought damage was observed in fields in
Green and Rock Counties.
“Slightly more than 2 weeks later, from September 14
to 16, an inspection of soybean fields was made in Dane
and Columbia Counties in southern Wisconsin, and in
Winnebago, Portage, Taylor, Marathon, and Wood Counties
in the central part of the State, in 14 fields totalling 77 acres.
The results of this inspection also are given in the Table.
“Bacterial Blight was observed as a trace in spots or
generally scattered in 8 of the fields. It had not increased
markedly since the earlier inspection.
“Downy Mildew was noted in 6 fields; the number of
fields affected had not increased but the amount of infection
where the disease was present was slightly greater than
approximately 2 weeks earlier.
“Brown Spot (Septoria glycines) was observed in one
commercial planting in Columbia County.
“Bud Blight and Mosaic were observed in traces in 2
and 3 of the fields examined, respectively.
On page 989 are two tables that fill the page. Table 1.
titled “Diseases observed in soybean fields examined in
Wisconsin,” has 4 large columns: County, Number of acres
(total 167), Amount of disease observed, and Remarks. The
diseases observed are: Bacterial Blight, Downy Mildew, Bud
Blight, and Mosaic.
Table 2, titled “Diseases observed and 7 southern and
central [Wisconsin] counties, Sept. 14-16, in 14 fields,”

contains exactly the same columns as Table 1, however the
counties are all different. The total acres is 77. The remarks
column on both tables is very interesting. A footnote at the
bottom of the page states: “In cases where the term ‘General’
is used, Downy Mildew infection was only, starting, or
in early stages of leaf spotting, but generally scattered
throughout the field.” Address: Emergency Plant Disease
Prevention Project and Univ. of Wisconsin.
4346. Prince, Alton E. 1944. Soybean diseases in North
Carolina. Plant Disease Reporter (USDA) 28(33):1008. Oct.
15.
• Summary: “A field of at least 25 acres planted to soybeans
in Surry County showed some Bacterial Pustule disease,
and a very light infection of Powdery Mildew (Erysiphe
polygoni). Immature cloistothecia of E. polygoni were found,
in addition to the imperfect stage... weeks of September 25
and October 2.”
4347. Peoria Morning Star (Illinois). 1944. Two Peoria
chemists on session program. Oct. 18.
• Summary: “Two technical papers by chemists of the
Northern Regional Research laboratory here are to be read
at the eighteenth annual fall meeting of the American Oil
Chemists society at the Hotel LaSalle in Chicago Oct. 26 and
27.
“J.G. Cowan and H.M. Teeter are authors of one of the
papers, and the other, on drying oils, was prepared by Mr.
Cowan, A.J. Lewis and L.B. Falkenberg.”
The convention will be presided over by Dr. Klare S.
Markley, chief chemist for the Southern Regional Research
laboratory at New Orleans.
4348. Heuser, G.F. 1944. Ground raw soybeans not equal to
soybean meal for poultry: experiments also show they are
not as efficient as animal protein concentrates–tests include
mature hens and young chicks. Farm Research (New York
State Agricultural Experiment Station) 10(4):4-5. Oct. [6 ref]
• Summary: “Since more soybeans are being grown in
New York State, poultrymen may wish to know about the
suitability of feeding this source of protein to their chickens.
This is particularly true at the present time because there
is a shortage of animal protein concentrates, such as meat
scrap and fish meal, and because it has been shown that large
quantities of soybean oil meal can be fed efficiently.
“The results of two experiments with laying hens at
the Experiment Station at Ithaca are given in Table 1. The
conditions were the same for all birds: however, the rations
differed in that the sources of protein were derived from
animal protein concentrates including meat scrap, fish meal,
casein and dried skim milk, soybean oil meal, and ground
raw soybeans.”
Table 1 shows egg production by Single Comb White
Leghorn hens. In experiment 2, the number of eggs laid was
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as follows: Fed animal protein 93.9 eggs. Fed soybean oil
meal 92.8 eggs. Fed ground raw soybeans 65.8 eggs.
“These results are in general agreement with those
reported by other workers. The Missouri Agricultural
Experiment Station in 1930 reported an average production
of 129 eggs for birds receiving a soybean oil meal ration
as compared with 102 eggs for those receiving the ground
soybean ration.
“A report from the Delaware Experiment Station in
1936 concluded that ground soybeans replacing meat scrap
in the laying ration for pullets, in part or all, reduce the egg
production. With ground soybeans, the decrease amounted
to 13 per cent when 6.8 per cent was fed and to 32 per cent
when 16.8 per cent was included in the ration.”
“In an experiment reported from the University of
Nebraska in 1942, the average weight of chicks that received
a diet containing 23 per cent of raw soybeans was 1.03
pounds at 8 weeks of age as compared with 1.51 pounds for
the chicks that were fed the ration containing 20 per cent
of soybean oil meal. This represents for the ground raw
soybeans approximately 70 per cent of the growth produced
by the soybean oil meal.
“Workers at the Delaware Agricultural Experiment
Station reported in 1933 that ground soybeans cannot be
used to replace all of the animal protein concentrates in a
growing ration without affecting the growth, mortality, and
feed requirement to produce a unit of gain. They further
conclude that if the ground soybeans, supplemented with
bone meal, do not replace more than one-third of the meat
scrap the results will not be seriously affected.
“Soybean protein is improved by heat treatment. It has
been known for many years that this is true for soybean oil
meal. A number of experiments have shown that different
lots of soybean oil meals vary in their efficiency. Much of
this difference is due to the variation in the amount of heat
used in the processing of the beans. It is generally recognized
that meals with a toasted flavor, which indicates sufficient
heat treatment, are better than meals with a raw or beany
taste. More recently this has also been reported for the
whole beans. In experiments reported from the University of
Nebraska in 1942 just as good growth is shown for chicks
at 8 weeks of age receiving 23 per cent of soybeans heated
for 30 to 60 minutes at 250ºF as for the chicks receiving 20
per cent of soybean oil meal. The Maryland Agricultural
Experiment Station reported in 1943 on the heat-treating of
soybeans in a small model of a grain drier. The beans heated
at 217ºF for 42 minutes were superior to raw soybeans
in respect to growth, efficiency of feed utilization, and
mortality, but the heated beans were further improved by the
addition of 4 per cent of fish meal.
“It may be concluded, therefore, that ground raw
soybeans, as the chief source of supplementary protein in
poultry rations, are not as efficient as soybean oil meal or
animal protein concentrates. When fed in connection with

animal protein, a limited amount of the ground raw soybeans
can be fed without seriously affecting the results. Heating
the soybeans increases their efficiency. Access to good grass
pasture will help to overcome their deficiencies. As with
soybean oil meal, a ration containing ground soybeans is
usually improved by the addition of some animal protein.”
Address: Ithaca [New York].
4349. Payne, Donald S.; Stuart, L.S. 1944. Food uses for
soybeans and soybean products. Paper presented at the
Wartime Health Conference of the American Public Health
Assoc. Washington, DC: USDA War Food Administration.
12 p. Held 3-5 Oct. in New York City. [12 ref]
• Summary: “With the entrance of the United States
into World War II, the Government decided that it was
strategically essential to hedge the supply situation on
proteins of high nutritional quality against possible shortages
of animal protein. This could be most economically and
conveniently accomplished by providing increased facilities
for the manufacture of edible soya products. Ample scientific
evidence was available to show that soybean proteins had
excellent nutritional quality and crude soybean proteins were
available in large quantities as a result of the expansion of
production to meet wartime demands for fats and oils.
“Government representatives urged soybean processors
to expand facilities for grading, cleaning, dehulling,
disembittering, and otherwise to alter their processing
facilities so as to be able to produce a large volume of
products of low fiber content under controlled sanitary
conditions for human consumption in the event that they
were needed
“Processors responded promptly to this request although
the Government gave them no specific guarantees on the use
of their expanded facilities; and even though they were fully
aware that they were being brought into the food protein
supply picture on the basis of underwriters. An annual
capacity of about l billion 400 million pounds was speedily
provided. This was judged to be sufficient to guarantee an
adequate high quality protein reserve in the face of even a
major catastrophe on the ‘Food Front.’
“Naturally the industry was hopeful that a part of
the facilities which they provided would be used and that
experience gained in their use and in merchandising products
produced during the war emergency would help to develop
a substantial post war market. They are, therefore, working
toward this goal.” Address: 1. Food Technologist; 2. Senior
Marketing Specialist. Both: Office of Distribution, U.S. War
Food Administration, USDA.
4350. Soybean Digest. 1944. Agronomy field day at Ames.
Oct. p. 8.
• Summary: “Visitors at Agronomy Field Day at Iowa State
College, Ames, September 16, were taken on a conducted
tour of the corn and soybean test plots. The groups were
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shown demonstration material consisting of about 40
varieties of soybeans grown throughout the Central region.
Yield, lodging resistance, plant height, seed quality and
desirable chemical characteristics were discussed.
“Dr. H.D. Hughes, head of the Iowa State College
Department of Agronomy, I.J. Johnson of the college
agronomy staff, and R.R. Kalton of the U.S.D.A. Bureau of
Plant Industry, conducted the soybean tour.
“The new Lincoln soybean variety, seed for which
was released only to certified growers this year, has been
hybridized with Richland in an experiment at the Agronomy
farm in an attempt to improve its lodging resistance.
“Other hybridization work on soybeans involves
crossing vegetable types with the field type to try to give
the former the height and yield of the latter. No conclusive
results have been obtained in this experiment to date.
“Last year an experiment was begun in which hail
damage was simulated in soybeans to test its effect on
lodging, maturity and yield.
“Variety yield test plots have been established at
Kanawha, Cherokee, Cresco, Hudson and Ottumwa.
“Processors Meet: The Iowa and Western Soybean
Processors Association met at the Sheldon-Munn Hotel at
Ames from 10 a.m. to 12 on the same day, holding a roundtable discussion of the various problems confronting the
processing industry.
“H.N. Johnson, manager of the Ralston Purina Co.’s
Iowa Falls, Iowa, processing plant, was in charge of the
meeting. As the organization is rotating chairmen with a new
one at each meeting, Mr. Johnson appointed Clark Cooley,
Spencer Kellogg & Sons, Inc., Des Monies, as chairman of
the next meeting.
“After a noon luncheon the group took part in the Field
Day at the college.”
A photo shows a group of men in white hats and white
shirts standing in a field of soybeans: “One of three groups at
the Iowa State College Agronomy Field Day September 16.
I.J. Johnson discusses the objectives of the soybean breeding
program.”
4351. Prince, Alton E. 1944. Soybean diseases in North
Carolina. Plant Disease Reporter (USDA) 28(37):1124-25.
Nov. 15.
• Summary: A survey of soybean disease conducted by
Dr. S.G. Lehman during the week of Oct. 9 reports the
occurrence of Glomerella glycines, Diaporthe sojae (=D.
paseolorum var. sojae), Sclerotium rolfsii, Peronospora
manshurica, Cercospora sojina, C. canescens, Phyllosticta
sp., Xanthomonas phaseoli var. sojense, and Alternaria sp.
4352. Melass, V.H.; Sherwood, Ross M. 1944. Soybean oil
meal for growing broilers. Texas Agricultural Experiment
Station, Progress Report No. 913. 2 p. Nov. 22.
• Summary: Note: This Progress Report is typewritten. It

begins:
“The major problem in protein production during the
last two years has been the stretching of the relatively small
supply of animal protein available for chicken feeding.
“The endeavor has been to get maximum benefits from
as little animal protein as possible.
“Two broiler-feeding experiments recently completed
at the Texas Station demonstrate one method of conserving
both animal and vegetable protein supplements without the
loss of efficiency of gains.
“The same procedure was followed in both experiments.
As day-olds, the chicks were all started on the same feed, a
standard type, well-balanced starter ration containing five
percent of fish meal (menhaden, 61% protein) as the sole
animal protein supplement, and soybean oil meal as the only
protein supplement of vegetable origin.”
“In both experiments, six rations were used.” The two
experiments were finished when the birds were 13½ and 12
weeks old, respectively; they were well fleshed and ready for
market as broilers. 21% soybean oil meal was found to be
sufficient; adding more gave no better results.
“3. There was no benefit when protein furnished by 4 or
8 percent menhaden fish meal or by 5 percent meat and bone
scrap was substituted was substituted by an equal amount of
protein furnished by soybean oil meal.”
A large table gives a summary of the data from all trials.
Address: Div. of Poultry Husbandry [Texas].
4353. Draper, C.I.; Evans, Robert John. 1944. Plant protein
concentrates in the chick ration. Poultry Science 23(6):50709. Nov. [10 ref]*
• Summary: Since World War II is raging: “Plant protein
concentrates have replaced a large part of the animal protein
in chick mashed. At times plant protein concentrates must be
used to replace all animal protein.”
A wide variability in the nutritive value of the proteins
of different commercial soybean oil meals was found. The
soybean oil meals extracted by the solvent process had, on
average, a higher nutritive value than the expeller process
meals. Address: Div. of Poultry and Chemistry, Washington
Agric. Exp. Station.
4354. Goss, W.H. 1944. Processing soybeans. Soybean
Digest. Nov. p. 6-9.
• Summary: An interesting, in-depth treatment of the subject.
Contents: Introduction (Dairen, Manchuria; Hull [England]
and Hamburg [Germany] in Europe; Consumers Cooperative
Union at Karlshamn, Sweden). American industry. Screw
presses. Processing research.
Table 1 shows the installed soybean crushing capacity
in leading states, excluding temporary and part-time mills.
The leaders are: Illinois (34 mills with an installed capacity
of 59.0 million bushels per 346-day year), Iowa (36 mills,
21.4 million bu), Ohio (16 mills, 16.4 million bu), Indiana
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(14 mills, 14.4 million bu), Missouri (7 mills, 4.5 million
bu), other states (46 mills, 21.5 million bu). Total USA: 153
mills, 137.2 million bu capacity. 34.7 million bu capacity
under construction.
Table 2 shows the estimated capacities of leading but
unnamed American soybean processors: A–11.8% of total
industry capacity, B–10.7%, C–9.5%, D–6.8%, etc. The top
4 processors have 38.8% of total industry capacity. The next
4 processors have 18% of total capacity. Approximately 100
other operators have 44% of total capacity.
Table 3 shows that Anderson expellers have 44.0% of
total industry installed capacity, solvent extractors 28.6%,
French screw presses for 23.9%, unclassified expellers and
screw presses 2.1%, and hydraulic presses 1.4%.
“Last season for the first time, processors purchased
their soybeans on an oil-content basis. Such a procedure,
being new to the industry, severely taxed the facilities
available for determining the oil content by chemical
analysis... It is probably true that, without the assistance of
the Northern Laboratory [NRRL] during the past year of
war-time shortages, the trial of oil-content trading would
have proved a failure.”
Photos show: (1) Steamed beans are crushed under a
huge millstone pulled around a circle by an ox in Manchuria;
(2) Cross section of the Bollmann or “paternoster” system
of solvent extraction, courtesy Hansa Muehle, A.G.; (3)
Old, wedge, Chinese oil presses used in remote villages
of Manchuria; (4) Close-up of the cage of a screw press in
action. Oil may be seen oozing from between the bars; (5)
Anderson Supreme-Duo expeller, with each part labeled in
detail, courtesy V.D. Anderson Co.; (6) A hydraulic press,
courtesy French Oil Machinery Co.; (7) An installation of
the Bollmann system of solvent extraction, courtesy Hansa
Muehle. Address: Engineering and Development Div.,
Northern Regional Research Lab., Peoria, Illinois.
4355. Illinois Alumni News. 1944. U of I led way to
soybeans, war crop: Pioneering here now paying in millions.
23(4):1, 7. Nov. *
• Summary: Contains a photo of Dr. Burlison.
4356. King, Willis A. 1944. Comparison of molassessoybean silage and corn meal-soybean silage as feeds for the
milking cow. New Jersey Agricultural Experiment Station,
Bulletin No. 713. Nov. 20 p. [30 ref]
• Summary: “General Summary and Conclusions: The
addition of corn meal to soybeans resulted in a wellpreserved and very palatable silage. Molasses-soybean silage
was also well preserved, but was not so palatable as the corn
meal silage or as corn silage.
“The soybean silages preserved by corn meal and by
molasses were found to be as valuable as corn silage in the
rations of milking cows. There was no significant difference
in the economy of milk production of the cows fed these

silages.
“For the average cow producing 25 or more pounds of
milk daily on roughage only, soybean silage preserved with
250 pounds of corn meal per ton of green material fed with
hay was found to be impractical.
“The apparent digestibility and the apparent
metabolizable energy of the corn meal-soybean silage were
higher than those of the molasses-soybean silage, but not so
high as had been expected. Chemical analyses, results of the
feeding trial, and the total digestible nutrient values of the
corn meal silage indicate a loss of nutrients of approximately
10 per cent in excess of normal silage losses.
“The molasses-soybean silage was less digestible and
contained less metabolizable energy when fed to milking
cows as the sole feed than was similar silage fed as a part of
a complete ration. The coefficient of digestibility of the crude
fiber of the corn meal silage was significantly lower than that
of the molasses silage.
“The importance of nitrogen analyses on fresh samples
of silage and feces is emphasized. If these losses had not
been recognized there would have been a significant error in
the coefficient of digestibility of the crude protein and in the
nitrogen balances of the cows.” Address: Associate in Dairy
Husbandry, Rutgers Univ., New Brunswick, New Jersey.
4357. Patrick, H.; Morgan, C.L. 1944. Studies on the role of
vitamin E in chick nutrition. Poultry Science 23(6):525-28.
Nov. [10 ref]
• Summary: Soy phosphatides were found to reduce surface
oxidation of vitamin A and vitamin E and to increase their
activity. Address: Poultry Dep., South Carolina Agric. Exp.
Station, Clemson, South Carolina.
4358. Soybean Digest. 1944. Pioneers: [John T.] Smith, [Bert
S.] Strayer, [Frank] Hurrelbrink. Nov. p. 9.
• Summary: These “three pioneers, two of them [Smith and
Hurrelbrink] still living, blazed early trails for soybeans in
Illinois and Iowa.
“Frank Hurrelbrink of Taylorville, Christian County,
Illinois, saw a few varieties of soybeans growing on the
Illinois University farm in the fall of 1903, and asked for a
small amount of seed of each of several varieties. He grew
these the following year and has been producing soybeans
annually since that date. Mr. Hurrelbrink soon had a definite
idea as to what he wanted in a good variety–one that would
stand well, resist shattering and one that could be left in the
cornfield until the livestock could harvest the seed from the
standing plants. So he developed the Hurrelbrink soybean
which is still being grown and is still in demand.”
John T. Smith, who lives in Champaign County, Illinois,
grew his first soybeans in 1908, when he procured a bushel
of seed each of two varieties from Dr. [sic, Mr.] W.J. Morse
of the USDA. The following year he obtained seed from
Charles Meharry.
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“In 1921, John T., with Frank Barton and J.E. Johnson,
past president of the American Soybean Association, took the
lead in inducing farmers in that part of Illinois to standardize
on a new strain of so-called black hilum Manchu. He took 59
of the original 80 bushels of this seed and increased it on his
farm.
“In 1924, he held a soybean harvesting demonstration on
his farm, with everything from the old reap hook, through the
cradle, flail, mower, self rake, binder and finally the modern
combine being shown. Since that day John T. has harvested
his soybeans with a combine, and his farm served as a
laboratory for at least one farm machinery manufacturer for
several years.
“Mr. Smith and Mr. Hurrelbrink are still active members
of the American Soybean Association.”
“B.S. Strayer grew his first soybeans on his farm at
Hudson, Iowa, in 1912, and probably was the first to grow
them in the Midwest west of the Mississippi. He obtained
seed of the Columbia variety, a large yellow bean from
South Carolina. This he planted for three years and secured
not a single mature soybean during that time. He was about
to give it up as a bad job when he secured some seed of the
Blackeye [sic, Black Eyebrow] soybeans. These, as a final
trial, he planted with popcorn–and got a bumper crop of
corn and beans [in 1915]. Soybeans have been grown every
year since at the Strayer Seed Farms for the past 20 years
commercially. Bert took his son, George, now editor of The
Soybean Digest, into partnership with him, and later his other
son, Gordon. So the Strayers have been Iowa pioneers and
leaders in growing this crop from the beginning. Since 1935
U.S. Department of Agriculture soybean test plots have been
located on the Strayer farm. Mr. Strayer died in 1941.”
Note from Dennis Strayer (June 1999): Bert S. Strayer
was born in 1880 on a farm in Black Hawk County, Iowa.
He married Velma Martin, who was born in 1888 in Webster
City, Iowa. They had three children, all born on their farm in
Black Hawk County, Iowa: George M. Strayer (1910-1981),
R. Gordon Strayer (1912-1998), and Virginia Strayer (1919). “Bert (legally shortened from Robert) was an innovative
farmer in Black Hawk county, Iowa. He started a seed
business at the urging of neighbors in 1904. He was an early
soybean grower in 1912 and had one of the first combines in
Iowa. The business began production of specialty soybeans,
sometimes referred to as ‘edible’ or ‘vegetable’ soybeans,
in 1936. Some of the specialty production was contracted
to the government during World War II. Velma, Bert’s wife,
was active in the business of Strayer Seed Farms and Strayer
Farms. Early business records indicate that she was keeping
the books during the 1940s, following Bert’s death. Velma
Martin Strayer died in 1982.
Small portrait photos show Smith, Strayer, and
Hurrelbrink.
Note 1. This is one of two articles published in
1944 which appear to be the forerunners of the concept

of “honorary life members” in the American Soybean
Association–which began in Sept. 1946.
Note 2. Concerning Bert Strayer: The Columbia soybean
variety was first available in the USA by Dec. 1910, and the
Black Eyebrow variety by May 1915. Strayer was definitely
not the first person to grow soybeans in the Midwest west of
the Mississippi River; soybeans were first cultivated in Iowa
in 1852, in Missouri and in Arkansas in 1855, in Kansas in
1889, in Nebraska in 1898, and in Minnesota in 1900.
4359. Associated Seeds, Inc. 1944. A descriptive catalogue
of field, pasture grass and soil-improvement crops: Asgrow–
Texgrow. San Antonio, Texas. 48 p. Dec. 1. 23 cm.
• Summary: On the cover of this catalog the word “Asgrow”
is in a horizontal oval. The Foreword states that this is
the first edition of this catalog, and that Associated Seed
Growers, Inc. is the parent company of Associated Seeds,
Inc. The page titled “Associated Seeds, Inc.” states that the
company has its main office and warehouse at 1226 East
Houston St., San Antonio, Texas. They have two branch
warehouses (in Robstown and Weslaco), and a breeding
station and experimental grounds at Robstown. The company
is “Distributors of Asgrow and Texgrow seeds for farm,
ranch & garden.” Associated Seeds is “Affiliated with
Associated Seed Growers, Inc., breeders and growers of
seeds since 1856, New Haven 2, Connecticut.”
The section titled “Legumes” (p. 16+) begins by noting:
“Legumes comprise a vast group of more than 7,000 species,
among which are many extremely important crops plants
such as peas and beans high in protein for food; soybeans
of great value for food, feed, and industrial uses...” A large
photo shows the nodules on legume roots, which are caused
by nitrogen-fixing bacteria. The first legume in the section is
alfalfa (Medicago sativa), which is a perennial legume but
not a clover.
The full-page section titled “Soybeans–Soja max” (p.
23) notes that under the growing conditions of south Texas,
they are recommended only for use as green manure, to
which the two varieties offered–Laredo and Red Tanner–are
well adapted. A large photo (p. 23) shows two men standing
in a field of Asgrow soybeans grown for seed. A two-page
table titled “Planting table for San Antonio Area” (p. 24-25)
gives information on more than 50 crops, for example: Name
of crop: Soybeans. Time to sow: Feb. to May–July to Sept.
Pounds of seed required per acre: Rows 20-40. Broadcast:
60-90. Depth to plant: 2-3 inches. Pounds per bushel: 60.
Approx. number of seeds per pound: 2,000 to 8,000.
The section titled “Better strains for southern farmers.
The Asgrow program of development” (p. 44-45) contains
large photos of: (1) “Our plant-breeding station at Robstown,
Texas.” Customers are always welcome to visit. (2) “A
100-acre breeding field of Asgrow corn. Tassels have been
removed from all but the lighter rows, which are the pollen
parents.” (3) “Carefully bagged and stored, Asgrow Seeds
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await shipment” in a large warehouse. Many stacks of bags
are piled 7-8 feet high.
The section titled “Associated Seeds, Inc.” (p. 46-47)
contains photos of: (1) “Our San Antonio premises, 1226
East Houston Street, located for speedy service.” A railroad
siding goes along one side of the building. On that side
of the building are written: “Associated Seeds, Inc.” and
“Asgrow Seeds.” (2) “A corner of our warehouse and store at
Robstown.” (3) “Modern [seed cleaning] mills are installed
at our San Antonio plant, but...” (4) “... some species must
finally be picked by hand.” Eleven women are seated at
separate stations picking out unwanted material. The index
(last page) lists 86 plant species or varieties, including 31
different sorghums and 19 grasses. On the rear cover are
the words “Asgrow” in a horizontal oval and, below it,
“Texgrow.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
1226 East Houston St., San Antonio 6, Texas. Phone: Fannin
0353; L.D. 515.
4360. Chicago Daily Tribune. 1944. Farm leaders ponder
higher output goals: Convention seeks ways to aid in war.
Dec. 1. p. 12.
• Summary: Yesterday, agricultural leaders from throughout
the USA gathered at several meetings in Chicago, to discuss
how to achieve greater production in 1944. Organizations
included the National Association of Agricultural Agents,
the International Crop Improvement association (with eight
subdivision meetings scheduled), and the American Soybean
association–which “adopted a resolution to be forwarded to
state and federal AAA directors and to the Commodity Credit
corporation calling for establishment of a soybean price
two and one-half times that of corn. This is necessary, the
resolution said, if soybean growers are to meet a goal of 23
per cent increase in acreage for 1944.”
4361. Iftner, G.H. 1944. Soybeans after the war–6:
Government and the grower. Soybean Digest. Dec. p. 6-7.
• Summary: “Soybean growers in the postwar era will
expect little more from government than they received in
the immediate pre-war years, judging from the reaction of
representative producers who have expressed opinion on the
subject.
“Growers may be expected to look to governmental
agencies for some activity in postwar years in four areas
of the industry–namely: (1) production, (2) marketing, (3)
processing, and (4) industrial uses and consumption.
“The degree of their interest will be greater in the field
of production and lesser in the industrial division of the
industry.
“Production: Soybeans have become an important crop
in Midwest agriculture because they have been a profitable
crop. Soybeans became profitable because governmental

agencies, through investigations and research, brought
forth improved varieties and cultural practices, enabling
growers en masse to grow the crop successfully. It was
the Division of Forage Crops and Grasses of the U.S.
Department of Agriculture, cooperating with various state
agricultural experiment stations and pioneer growers that
placed soybeans high on the list of farm crops produced
in the prewar period. The work of these agencies is not
finished. Therefore producers will expect them to carry
on experimentally in the postwar years, particularly along
these lines: Control of diseases and insects, variety studies,
determination of oil and protein content, fertilization,
inoculation, livestock nutrition, harvesting and storage
factors, and cultural methods.” Address: Director of grain
marketing, Illinois agricultural Assoc.
4362. Morse, W.J. 1944. Versatile soybean. Nature Magazine
37:551. Dec. *
Address: USDA, Washington, DC.
4363. Munn, M.T. 1944. Soybean sprout production–A
germination problem (Abstract). Proceedings of the
Association of Official Seed Analysts 35:153-55. For the year
1943-44. Dec. The complete paper was published as New
York State Agric. Exp. Station, Journal Paper No. 619. [4 ref]
• Summary: The biggest problem with sprouting soybeans
is that they do not germinate well. “In the first place a super
seedstock is necessary. Seed which germinated less than 90%
even though it was of a certified seed quality did not prove
satisfactory. Seedstocks which gave a normal germination
of 95% in germinator tests, gave a yield of 85% of useful
sprouts for processing. An unfit and fouled stock blended
with a good stock even in small proportion made the whole
lot unfit because of the contamination introduced.”
Of 300 stocks on the open market tested, less than 10%
proved to be suitable for soy sprout production. “The seed
needs to be of the current year’s crop, well matured, free of
soil and other sources of contamination and so threshed that
no seed or thresher injury occurred.”
Many other problems related to germination are
discussed. Address: New York State Agric. Exp. Station,
Geneva, New York.
4364. Payne, Donald S.; Stuart, L.S. 1944. Food uses for
soybeans and soybean products. Soybean Digest. Dec. p. 10,
12-13. [12 ref]
• Summary: “With the entrance of the United States
into World War II, the government decided that it was
strategically essential to hedge the supply situation on
proteins of high nutritional quality against possible shortages
of animal protein...
“The American soybean crop is the largest single
available reservoir of vegetable protein possessing high
nutritional quality. This protein can be processed for human
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consumption at an average cost of one-tenth that of animal
proteins...
“The largest single use of soya products developed to
date is in bakery products... In white bread, it is usually used
at levels ranging from 2.5 to 5.0 percent on the weight of the
flour used.”
Note: The War Food Administration was part of the
USDA, in operation from 1943 to 1945. Its main purpose
was to promote the growing of crops needed in America
during World War II. This paper was first presented at the
Wartime Public Health Conference of the American Public
Health Association, New York City, 3-5 Oct. 1944. (12
pages, typewritten). Address: 1. Food Technologist; 2. Senior
Marketing Specialist. Both: War Food Administration.
4365. Steece, Henry M. 1944. Soybean projects of the State
agricultural experiment stations, 1944. Washington, DC;
Office of Experiment Stations (USDA). 23 p. Unpublished
typescript.
• Summary: Page 2, “Explanatory notes” states: “This is
a list of the research projects concerned with soybeans,
including edible soybeans and soybean products, currently
active at the several State agricultural experiment stations.
It was compiled in response to requests from the State
experiment stations, the U.S. Department of Agriculture,
and other agencies for such information as an aid in their
work on various problems connected with the production,
handling, and utilization of soybeans.
“This list supersedes a similar publication entitled
Soybean Projects of the State Agricultural Experiment
Stations, 1937 (May 20, 1937). Most of the projects listed
as active in the earlier publication have been completed
and replaced by new researches. These deal with numerous
problems constantly arising in the soybean industry and
reflect the broader scope and greater complexity of the
general problem. Enormous expansion in the United States
soybean acreage, with recent shift in center of production
from the Southeastern States to the Corn Belt, has brought
forth problems inherent in the peculiar sensitiveness of
soybeans to variations of soil and climate. In addition
are those problems concerned with newer production
methods, changes in cropping systems, insects and diseases,
harvesting, and storage. Other fields of inquiry have come
out of wartime demands for soybean oil and meal for use in
strategic materials, and the increasing use of soybean meal
as a high-protein feed for livestock and poultry. Changes
in eating habits in which the soybean plays an important
part as a green or dried vegetable and as a protein food to
supplement animal products, like meat, eggs, milk, and
cheese, have also provided many problems for station
research.
“Stations cooperating with the U.S. Regional Soybean
Laboratory (Urbana, Illinois) in conducting coordinated
adaptation (nursery) tests with groups of varieties and

selections include the Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin Stations.
At several stations these tests are carried on as distinct
projects, while at other stations the tests proceed as phases of
other projects.
“The entries in the list include the project title,
experiment station departments involved, and cooperation
with the U.S. Department of Agriculture.”
As an example, here is the first state listed:
Alabama
“Breeding of legumes for forage and soil improvement,
Agron. & Soils (Coop. B.P.I. S.A.E.).
“Soybean variety test, Agron. & Soils, 3 substations.
“Cooperative uniform tests, Agron. & Soils (Coop. B.P.I.
S.A.E.).
“Factors influencing seed production of legumes, Agron.
& Soils.
“Adaptation of edible soybean varieties, Agron. & Soils.
“Forage tests for hay, temporary grazing, and winter
grazing value, Agron. Soils.
“The inorganic nutrition of plants, Agron. & Soils.
“Effect of inoculation on certain legumes, Agron. &
Soils,
“Factors affecting vitamin A stability and utilization, An.
Indus.
“Oil crops for Alabama, Agron. & Soils.”
Note 1. Abbreviations:
Agron. = Agronomy
An. Indus = Animal Industry
B.P.I. = Bureau of Plant Industry (USDA)
Coop. = Cooperating with
S.A.E. = Soils and Agricultural Engineering. Note 2.
In addition to “Stations cooperating with the U.S. Regional
Soybean Laboratory,” states where soybeans is a very minor
crop are also listed with their projects, e.g., Alaska, Arizona,
California, Colorado, Delaware, Hawaii, Washington State,
West Virginia, and Wyoming. Address: Senior Experiment
Station Administrator.
4366. USDA War Food Administration. Office of
Distribution. Nutrition Programs Branch. 1944. A county
nutrition committee introduces soybeans [Calhoun County,
West Virginia]. Washington, DC. 4 p. Dec.
• Summary: From an interview with Miss Abbie Russell,
chairman of the Calhoun County Nutrition Committee.
Address: Washington, DC.
4367. Lee, Frank. 1944. Studies on freezing of sprouted
soybeans. Unpublished report. New York State Agric. Exp.
Station (Geneva). Unpublished manuscript. *
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4368. Office of Distribution (USDA). 1944. Purchase
report [of farm products for shipment under Lend-Lease
and territorial food programs, and other special programs].
Washington, DC. *
• Summary: Issued for the following commodities when
purchases are made: Cotton; Dairy and poultry products;
Fish and fish products; Fruit and vegetable products;
Grains, cereals, feeds & seeds; Meat and meat products;
Miscellaneous foodstuffs; Miscellaneous non-foodstuffs;
Rice; Soybeans. Lists by commodity, the vendor, F.O.B.
point, grade A type, packaging, quantity, and price.
Note: Two such purchase reports were printed in 1944.
4369. Office of Distribution (USDA). 1944. Sales report
[of Government-owned food stocks and related agricultural
products which are no longer needed by U.S. Military Forces
or for other war agencies]. Washington, DC. *
• Summary: Issued for the following commodities when
sales are made: Cotton; Dairy and poultry products; Fish and
fish products; Fruit and vegetable products; Grains, cereals,
feeds & seeds; Meat and meat products; Miscellaneous
foodstuffs; Miscellaneous non-foodstuffs; Rice; Soybeans.
Lists by commodity, the buyer, quantity, and price.
Note: Two such sales reports were printed in 1944.
4370. Vittum, M.T.; Mulvey, R.R. 1944. More about soybean
fertilization. Indiana (Purdue) Agricultural Experiment
Station, Journal No. 163. Reprinted from Better Crops with
Plant Food (May 1944).. *
4371. Babcock, Glen E.; Smith, Allan K. 1944. Extending
phenolic resin plywood glue with corn gluten and soybean
meal. USDA Bureau of Agricultural and Industrial
Chemistry. AIC-65. 6 p. [6 ref]
• Summary: “Previous investigations at the U.S. Regional
Soybean Industrial Products Laboratory on the modification
of phenolic plastics with soybean meal suggested that
soybean meal or other proteinaceous material could be used
advantageously in extending phenolic resin plywood glues.
A successful lower cost waterproof glue would be a large
factor in increasing the use of exterior-grade plywood. The
earlier plastics investigations had demonstrated that excellent
water resistance can be attained in formulas containing
one-third phenolic resin and two-thirds wood flour and
protein materials which have relatively high water-absorbing
capacities.”
Two glue formulas are given; the first contains soybean
meal. Address: Oil and Protein Div., USDA Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
4372. Cattell, Jaques. ed. 1944. American men of science: A
biographical dictionary. 7th ed. Lancaster, Pennsylvania: The
Science Press. vi + 2033 p.
• Summary: Among the 34,000 names, contains entries (each

1-2 column inches) for the following scientists working with
soybeans: Jackson Leaphart Cartter (p. 288). Prof. William
Leonidas Burlison (p. 250). William Joseph Morse (p. 1261;
He resides at 6809 Fifth St., N.W., Washington, DC). Prof.
Clyde Melvin Woodworth (p. 1979).
Jaques Cattell lived 1904-1960.
4373. Kingsley, Ellen J. 1944. Soybean and soybean
products for table use. Washington, DC: Bureau of Home
Economics, USDA. 17 p. Mimeographed unpublished
typescript.
• Summary: Contents: Introduction. Green soybeans [green
vegetable; “Of the garden varieties tested, the Hahto, Easy
Cook [Easycook], and Rokusun are most desirable]. Dried
soybeans. Soybeans sprouts. Soybean flour. Soybean milk.
Soybean curd. Soybean mash (“The ground bean pulp or
mash which remains after the milk has been extracted...).
For each type of soybean or soybean product an
introduction followed by several recipes is given. For
example: Dried soybeans:
“Dried soybeans may be used in much the same way as
navy beans and other dried beans, except that some varieties
of soybeans require longer soaking and longer cooking, The
Easy Cook and Rokusun require least cooking but Mammoth
Yellow, Dixie, and Hahto, are other varieties which may be
used successfully as cooked dried beans. All of them need to
be soaked overnight and simmered in fresh water for 2 hours
or less, according to the dryness of the beans and the variety.
“A pressure cooker may be used to advantage in cooking
dried soybeans. Soak the beans before cooking. Easy Cook
and Rokusun varieties will cook in 15 minutes in a pressure
cooker at 15 pounds pressure. Dixie, Hahto, and Mammoth
Yellow require 25 to 30 minutes at 15 pounds pressure.
“Although soybeans are very rich in fat, in cooking,
a little meat fat or butter may be added for flavor. To bake
them, use cooked dried beans, season, and cook in a slow
oven for 3 or 4 hours.
“A number of appetizing dishes may be made of soybean
pulp, which is obtained by mashing, grinding, or pressing the
soaked dried soybeans through a coarse sieve.” Ten recipes
for dried soybeans are given. Address: Under Scientific Aid,
Foods and Nutrition Div., USDA, Washington, DC.
4374. Markley, Klare S.; Goss, Warren H. 1944. Soybean
chemistry and technology. Brooklyn, New York: Chemical
Publishing Co. vii + 261 p. Illust. Index. 28 cm. [684 ref]
• Summary: Contents: Part I: Foreword, by Edward
Jerome Dies, President, Soybean Nutritional Research
Council. Introduction. Composition and properties.
Mineral constituents. Protein and other nitrogenous
constituents. Enzymes. Carbohydrates. Glycosides:
Saponins, phytosterolins, isoflavone glycosides. Pigments.
Vitamins. Oil and oil-soluble constituents. Physical and
chemical characteristics of soybean oils: Acetyl value (see
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hydroxyl number), acid value (see free fatty acids), break
material (mostly phosphatides, pigments, and mucilaginous
materials), color, congealing temperature, density,
diene numbers, fatty acids, flash, fire and smoke points,
fluorescence, free fatty acids, Henner number, hexabromide
number, hydroxyl number, iodine number, optical rotation,
refining loss, refractive index, Reichert-Meissl number,
saponification number (or Koettstorfer number), smoke
point (see flash), specific heat, thiocyanogen number, titer,
unsaponifiable matter, viscosity, miscellaneous data (Weight
of soybean oil per gallon: 7.67 pounds. Weight of soybean oil
per standard U.S. tank car: approximately 61,000 to 62,000
pounds. Volume of soybean oil per standard U.S. tank car,
approximately 8,000 to 8,060 gallons).
Fatty acids and glycerides. Sterols and other
unsaponifiable constituents. Oil-soluble pigments.
Antioxidants. Phosphatides (p. 101-18): Applications–
(1) Food modifier in oleomargarine, shortening, candies
and confections, bakery, milk and other products. (2)
Pharmaceuticals and cosmetics. (3) Textiles. (4) Leather. (5)
Plastic compositions. (6) Soaps and detergents. (7) Special
emulsifiers. (8) Petroleum products.
Literature cited.
Part II: Development of the soybean processing
industry. Grading and storage. Methods of processing
soybeans. Processing by means of continuous presses: The
Anderson expeller, the French screw press, operation of
continuous presses. Processing by means of continuous
solvent extractors: The Hildebrandt system, the Bollmann
system [or Hansa-Mühle], extraction system of the French
Oil Mill Machinery Company (so closely resembles the
Bollmann system in most respects that a detailed description
will not be given), the Allis-Chalmers extractor, the Ford
extraction system, the Detrex continuous extractor (uses
non-inflammable trichloroethylene), other solvent systems,
solvents, hot alcohol extraction process, extractor design
data. Hydraulic pressing. Miscellaneous processing methods.
Soy flour. Cost of processing soybeans: Manufacturers of
soybean processing equipment, soybean processing mills
in the United States. Production and refining phosphatides.
Processing soybean oil for food uses: Neutralizing and
washing, bleaching, hydrogenation, deodorization,
winterizing, shortening, margarine. Literature cited.
The Allis-Chalmers extractor (p. 180-82): An early
edition (Fig. 20) consists of a vertical, cylindrical column
containing “a series of horizontal circular plates, equally
spaced and fixed to a central shaft which is slowly rotated
by a gear-motor. The upper surface of each plate is wiped
by a stationary scraper arm fastened to the inner wall of the
cylinder. Slots are cut in the plates so that, during rotation,
the stationary baffles sweep material, resting upon the
disks, through the slots into the plate immediately below.”
Footnotes explain that this design is based on U.S. Patents
issued to Michelle Bonotto in 1937, 1938, and 1939, and

called the Extractol Process.
Figures (photos unless otherwise noted) show: (1) The
soybean plant, in foliage and mature. (2) Graph of spectral
transmittance and color of crude pressed soybean oils. (3-4)
Graph of spectral transmittance and color of crude, solventextracted soybean oils. (5) Elevators at a soybean processing
mill (Central Soya Co.). (6) Cracking rolls used to prepare
soybeans for pressing in expellers or screw presses (AllisChalmers). (7) Two steam-heated rotary driers connected
in series for drying cracked soybeans (Allis-Chalmers). (8)
V.D. Anderson Super-Duo oil expeller. (9) French screw
press (French Oil Mill Machinery Co.). (10) An installation
of two rows of many Anderson expellers crushing soybeans.
(11) A battery of French screw presses crushing soybeans.
(12) Flaking mill for rolling cracked soybeans into thin
flakes, in the solvent extraction process (Allis-Chalmers).
(13) Flowsheet [Flow sheet] of the Hildebrandt system
of solvent extraction, and cross-sectional view of the
extractor–vertical screw (Sieck and Drucker, Inc.). (14) Side
view of Hildebrandt extractor (3 floors cut away). (15) An
installation of two Hildebrandt extractors (3 floors). (16)
Hildebrandt solvent distillation equipment (3 floors). (17)
Illustration of basket filling and discharging mechanism of
Bollmann solvent extractor. (18) Cross-sectional diagram of
Bollmann paternoster extractor. (19) An installation of the
Bollmann system of solvent extraction. (20) Cross-sectional
diagram of Allis-Chalmers extractor. (21) Side view diagram
of Ford system of solvent extraction. (22) The horn-angle
flaking rolls used in Ford extraction system. (23) Interior of
Ford plant at Saline, Michigan. (24) Side view of the Detrex
oil extractor. (25) Flow diagram of the Detrex oil extractor.
(26) Primitive Manchurian oil mill powered by an ox. (27)
Old Chinese wedge presses. (28) vertical screw presses
at soybean oil mill in Dairen, Manchukuo. (29) Five-high
flaking rolls (sectional view). (30) Phantom view of stack
cooker used to prepare material for hydraulic pressing and
for toasting solvent-extracted soybean flakes. (31) Cake
former in which cooked soybean flakes are molded into
flat cakes and wrapped in cloths, preparatory to hydraulic
pressing (French Oil Mill Machinery Co.). (32) A hydraulic
press. (33) Hydraulic press boxes. (34) Battery of Sharples
Super-Centrifuges, soybean oil refinery, A.E. Staley Mfg. Co.
(35) Battery of National Acme Centrifuges for continuous
refining of soybean oil. Address: 1. Principal Chemist,
Southern Regional Research Lab., New Orleans; Northern
Regional Research Lab. 2. Senior Chemical Engineer,
Northern Regional Research Lab., Peoria, Illinois.
4375. Markley, Klare S.; Goss, Warren H. 1944.
Development of the soybean processing industry (Document
part). In: K.S. Markley & W.H. Goss. 1944. Soybean
Chemistry and Technology. Brooklyn, New York: Chemical
Publishing Co. vii + 261 p. See p. 137-43. [190 ref]
• Summary: “The first soybean crushing in the United States,
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for which records are available (Footnote: L.W. Eilertsen,
personal communication) however, appears to have been
on Manchurian beans in about 1911. The soybeans were
imported by the Albers Brothers Milling Company and sold
to a Mr. Herman Meyer who operated a small hydraulic
press oil mill in Seattle, Washington. The establishment
was later known as Pacific Oil Mills, but it is no longer in
existence. The meal, produced in these operations, was sold
as a feed ingredient under the name of ‘Proteina.’ It was
found, however, that the oil and meal could be imported
more cheaply than they could be domestically produced from
imported raw materials, and the crushing operations were,
therefore, discontinued after the initial shipment of beans had
been processed.”
Note: This is the earliest document seen (Sept. 2016)
that mentions Albers Brothers Milling Company, and states
that they imported the first soybeans crushed in America–by
Herman Meyer.
“The earliest recorded crushing of American-grown
soybeans took place at the cottonseed oil mill of the
Elizabeth City Oil and Fertilizer Company in Elizabeth City,
North Carolina. This mill was later operated by the Eastern
Cotton Oil Company, but its operations were discontinued
in the early 1930s. The first soybean crush was largely a
test run, extending from December 13 to 20, 1915. During
that time, 10,000 bushels of local soybeans were pressed
in the six expellers with which the mill was equipped, and
the resulting meal was reported to be of excellent quality,
containing 5.0 to 5.5% oil. The test was conducted by Mr.
W.T. Culpeper [sic, Culpepper], manager of the firm, as
part of his activities toward encouraging local soybean
production. The experiment was so successful that the
company continued to process local soybeans, as supplies
became available, and they reportedly offered production
contracts with the growers in advance in order to induce
farmers to grow more of this crop. In spite of their efforts
to develop the production of soybeans sufficiently to assure
regular operations, difficulties were encountered, from time
to time, in obtaining enough beans to warrant crushing them.
In 1916, for example, it is said that German interests bought
and exported the entire available supply, at prices as high as
$4.50 per bushel.
“In late 1917 or early 1918, the Chicago Heights Oil
Manufacturing Company (Footnote: *”E.J. Dies, Gold
From the Soil, The Macmillan Co., New York, 1942”)
experimentally processed a small amount of soybeans in
expellers which were originally designed for crushing corn
germs. During 1918, this company is said to have added two
expellers specifically for crushing soybeans. These expellers
had a combined capacity of 600 bushels per day and were
used intermittently during the ensuing years as supplies
of beans became available. In the fall of 1922, the same
company is said to have experimented with hydraulic press
equipment which had been used for producing linseed oil.

The Chicago Heights Oil Manufacturing company continued
its pioneering efforts toward the establishment of a soybean
industry in the present ‘soybean belt’ until August 1923,
when it went out of business. The equipment was purchased
by Funk Brothers Seed Company of Bloomington, Illinois,
during the following year, and the latter company has been
continuously engaged in the soybean processing business.
“On September 30, 1922, the A.E. Staley Manufacturing
Company of Decatur, Illinois, commenced operations in
a mill which was equipped with expellers designed for
crushing soybeans. This company has been in the soybean
processing business continuously since that date. The Staley
development was soon followed by others of a similar
nature, and the early twenties saw the establishment of a
permanent soybean processing industry.
“Not all the earlier ventures proved successful. For
example, the Piatt County Soybean Cooperative Company
(sometimes referred to as the Monticello Grain Company)
was organized in 1922 in Monticello, Illinois, and installed
batch solvent extraction equipment for processing 300
bushels of soybeans per day. The solvent is said to have been
benzol. This ill-fated undertaking was apparently unable to
cope with the scarcity of beans and was in operation for only
about six months during the period 1923 to 1924.
“Another early attempt, at solvent extraction of
soybeans, was undertaken during the years of 1924 and 1925
by the Eastern Cotton Oil Company of Norfolk, Virginia. A
Bollmann type of continuous extractor, having a capacity
of approximately 80 tons per day, was used on soybeans
obtained from North Carolina, but the supply proved to be
inadequate. Difficulty was also encountered in adapting
the German-manufactured equipment to the processing of
American-grown soybeans. After exhausting the available
stocks of soybeans, the mill’s operations were transferred to
the extraction of Argentine flaxseed, but this was said to have
been found unprofitable.
“At about the same time, soybeans were solventextracted by the Prossco Oil Company, also in Norfolk,
using Scott rotary extractors. Their operations, however,
consisted mainly in the extraction of cocoa butter and other
fats, and only a small amount of soybeans is said to have
been processed. Others, who engaged in soybean processing
during the early twenties, include the Seeds Oil Company
in Indianapolis [Indiana] and the Jonathan Havens Oil
Company at Washington, North Carolina.” Address: 1.
Principal Chemist, Southern Regional Research Lab., New
Orleans, Louisiana; Northern Regional Research Lab. 2.
Senior Chemical Engineer, Northern Regional Research
Lab., Peoria, Illinois.
4376. Martin, William H. 1944. Growing better plants–
Growing plants better. New Jersey State Agricultural
Experiment Station, Annual Report 64:20-28. See p. 22-23.
This annual report is also titled “Plowshares and Swords.”
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The 56th Annual Report of the New Jersey Agricultural
College Experiment Station, 1942-43.
• Summary: Under “Variety testing,” field soybeans and
edible soybeans are discussed. Recommended field or grain
varieties are Chief, Granger, and Harbinsoy. New Jersey
was a pioneer in soybean variety testing, starting in 1879.
Soybean acreage grown for grain has increased tenfold in 5
years, from 3,000 acres in 1938 to an estimated 30,000 acres
in 1943. In addition, the state raises more than 45,000 acres
of soybeans for silage, hay, and green manure purposes.
Recommended edible soybean varieties are Giant Green,
Etum, Sousei, Hokkaido, and Jogun. “Four of these varieties
were planted on some 250 acres in New Jersey in 1943 and
seed for planting should be available next year.” Address:
Director of the Station, Rutgers Univ., New Brunswick, New
Jersey.
4377. Miller, Harry W. 1944. The story of milk from the
soya bean. Mount Vernon, Ohio: International Nutrition
Laboratory. 37 p. See p. 1-6.
• Summary: This rare and very interesting booklet was sent
to Soyfoods Center by Charles D. Howes of Mt. Vernon,
Ohio, in Feb. 1979.
Contents: Full page photo of the “International Nutrition
Laboratory established for processing soya bean foods,
located at Mt. Vernon, Ohio. Foreword, by J.A. LeClerc,
PhD, Formerly Senior Chemist of the USDA (Retired).
March 5, 1944. The story of vegetable milk (Soyalac), by
Harry W. Miller, M.D. Early trend, observations in China,
back in America, the milk question, encouraged to produce
a vegetable milk, further studies in China, the role of the
International Nutrition Laboratory in America. Other
products of the International Nutrition Laboratory.
“Foreword: The preparation of a palatable and appetiteappealing soya milk is proving a great boon to people
allergic to cow’s milk. It has been estimated that 20 to 25
per cent of our population are allergic to ordinary milk and
many thousands of babies suffer from infantile eczema and
other violent symptoms, whose condition clears up when
transferred to soya milk feeding.
“Soya milk as prepared has approximately the same
composition as cow’s milk, except when soya milk is
especially prepared for infants its formula simulates mother’s
milk. Soya milk contains more Vitamin B than cow’s milk,
and an equal quantity of Vitamin B-2. The valuable proteins
found in soya milk contain all the Amino-acids known to
be essential for growth. Preparations made from the soya
bean are relatively rich in iron and copper, so that soya
milk compares very favorably with animal milk as to its
nutritional and biologic values.
“Soya milk has this further advantage that it does not
endanger the user to disease producing germs.
“In view of the fact that there is not enough animal milk
available in this country for the optimum nutrition of our

population, also that it takes three years of care and feeding
before a cow gives milk, that only a small percentage of the
food consumed by the cow is returned in the form of milk,
and further that the use of only ten million bushels or one
twenty-fifth of our annual soy bean crop for conversion
into soy bean milk, would supply a pint of milk every day
to 8,000,000 people, at a cost less than that for cow’s milk,
and that soya milk is palatable, and especially acceptable by
children, it would seem the sensible thing to encourage the
preparation and consumption of soya milk on a large scale.
“The ‘Story of Vegetable Milk’ is most interesting to
read. The successful preparation of an appetite-appealing
soya milk, after years of experimentation by Dr. Harry W.
Miller, now bids fair to become one of the most practical of
modern food discoveries. Its use will not only be the means
of saving thousands of children from unnecessary suffering
and sickness but soya milk should prove a good substitute for
cow’s milk for those who are allergic to animal milk.
“It is my sincere wish that all who are fortunate enough
to obtain a copy of Dr. Miller’s “Story of Vegetable Milk,”
will study its contents and then pass it on to others, in order
that in due time, millions of our people will have recognized
the full nutritive value of this most excellent food product.”–
Signed, Joseph A. LeClerc, PhD.
“Early trend: Being the oldest of a family of five
children, it fell to my lot to help Mother about the kitchen.
She was well known for her sumptuous meals, and we
always had many visitors at our house. Later as a part of the
curriculum of the college which I attended was a course in
cookery, and this stimulated my interest in knowing how
good things were made as well as their food values. Then
when I became a student of medicine we were introduced
into a study of food preparation which in those days (1898)
was rather unusual in the program of a medical school. This
course only seemed to further whet up my interest in the
study of foods and their preparation.
“Having to earn the resources for pursuing my medical
education. I secured the position of guiding visiting groups
through a food factory. As I explained the processes of
manufacture, many questions were directed to me on all
phases of nutrition as it relates to health and disease, and
I took great interest as a guide to inform myself in every
way available. I hungrily devoured literature on the subject
and was fortunate in being under the tutorage [sic, tutelage]
of the father of nutrition work in America, namely the late
Dr. John Harvey Kellogg, to whom more credit belongs for
furthering the selection, processing and sanitary packaging
of breakfast foods than any other man. He was forty years
ahead of the times in advocating the value of proper diet
in relation to the cure of the sick, and so I have been able
to grow up with the advance of nutrition work from its
beginning and see the birth of the science of dietetics.
“Observations in China: In the autumn of 1903 my
wife and I sailed as medical missionaries for interior China.
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After a stormy voyage, in which seasickness had deprived
us of rations that were included in the price of our ticket,
as well as several pounds of flesh, we arrived at the port of
Kobe, Japan, where our colleagues, Dr. and Mrs. Lockwood,
who preceded us one year, had a small sanitarium and had
prepared a sumptuous meal for us. Half starved, we ate with
great relish. One dish that was new to us especially attracted
attention. It was a protein loaf made from the soy bean curd
which was marketed under the name ‘To Fu.’
“Arriving at the port of Shanghai, China, we went
inland and took up our abode in the central part of the
province of Honan, where we not only wore the Chinese
costumes, including the queue, but our diet was from foods
bought from the local markets, and consisted of only those
edibles indigenous to China. Here again we were introduced
to the soy bean, whose home is China, and which has
been the great source of protein of the Chinese people for
millenniums.
“The bean was grown abundantly in Honan, and in
fact in all parts of North and Central China. Wherever the
Chinese emigrate, they utilize this bean in many marvelous
and tasty ways, mostly, however, in the form of cheese made
by coagulating the milk with calcium sulphate. This curd is
eaten in its soft state, or else pressed into little square cakes.
The curd may be formed in sheets by pressing cloths. They
also gather sheets of almost pure albumen [yuba] from a
scum arising to the top of the soy milk on heating same.
Accustomed to people chiefly drinking cow’s milk, rather
than making products from it, I questioned the Chinese
why they did not use the soy milk. They said some of the
aged with weak digestions do, but that the cheese was more
popular, as they could combine it with other cooked foods.
Still more did I wonder why, for the much undernourished
infants of the Orient, they did not give them soy milk,
containing as it does such important food entities as salts,
vitamins, protein and oil in richer amounts than the bean
curd and without the undesirable gypsum.
“Being engaged in language study and other mission
responsibilities for several years I could do but little more
than ponder over what I felt were great possibilities in soy
milk for the people of China as well as other lands, were it
scientifically studied.
“Another observation I made was that the people
of North and Central China who were vegetable-protein
eaters, getting especially soy bean rations, were a large and
muscular people in comparison with those of the South,
where rice was the food, and who used more meat in their
diet. These results were later confirmed by experiments to
show that the protein of the soy bean is one of the greatest
body building foods known.
“Back in America: After eight years’ service in China,
I was compelled to return to America on account of illness
contracted in interior China. When sufficiently recuperated,
I was called to the position of medical superintendent and

surgeon of the Washington Sanitarium and Hospital at
the nation’s capital. This again brought me in touch with
important nutrition studies carried on at the government
bureaus in Washington [DC] and also the work at Johns
Hopkins University. We also had our own laboratory where
we prepared several soy products and introduced many
original dishes into our hospital dietary. The Washington
Sanitarium was an institution whose dietary was of the lactovegetarian type” (Continued). Address: M.D., Mt. Vernon,
Ohio.
4378. Miller, Harry W. 1944. The story of milk from the soya
bean (Continued–Document part III). Mount Vernon, Ohio:
International Nutrition Laboratory. 37 p. See p. 12-18.
• Summary: (Continued): “Encouraged to Produce a
Vegetable Milk: Having arrived at these conclusions which
were based on extensive feeding experiments, we set about
to get milk from a vegetable cow. However, my colleagues
shook their heads saying, ‘You might make something that
looks like milk, but will it have those living properties that
fit the requirements of a growing life in the form of a human
individual?’ But I have only to remind them that in the early
days we thought of vitamins as living principles that evaded
analysis, causing reactions but perishing with attempts at
investigation, subsequent years have erased this argument
and we can now analyze vitamins as well as manufacture
them, as they have a chemical formula.
“I could easily have become discouraged in trying to
bring out a substitute for animal milk because of the well
established dairy business in America where sixteen per cent
of United States industry flourishes, except that all the while
I had in mind the people of the Orient in behalf of whom I
had dedicated my life for service as a young man. Millions
die annually for the lack of a suitable balanced food beverage
to take the place that animal milk occupies in the American
dietary, and as many more suffer lifelong weakness and ills
because of faulty nutrition, especially in the early years of
life. I was also well aware that in America we have many
who cannot take animal milk, either dislike it, are fearful of
it, or are allergic to it, who are ill nourished for lack of a milk
substitute. And even yet cow’s milk is not available to all the
inhabitants of the Americas.
“As I pondered over what a suitable milk food would
mean to the Oriental races, where there was such a lack of
that kind of food, I felt that humanity was throttled at its
start. I was also aware of the dangers to health and life that
lurk in the lacteal secretions of animals and the way milk
is handled in dairy yielding countries. Consider also the
economic food waste, in view of the enormous amount fed
to animals and the little protein return. Think of what this
well-processed vegetable protein would mean were it fed
to the starving millions of this world. I determined to work
out the problem of a vegetable milk. It occurred to me that if
wool could be made direct from vegetable protein instead of
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feeding protein to the sheep, we could make milk without the
digestive laboratory of the cow.
“I first investigated to see what had been accomplished,
and discovered that two groups of child specialists, one in
Baltimore, the other in Cleveland, had fed infants a gruel
made from soy bean meal, and the reported results were
very satisfactory. In America, all experimental feeding work
was done with mixtures made from milling the soy bean
into flour, although the fiber of the meal was a drawback.
Yet because of the high nutritive value of soya protein and
its alkalinizing properties, it possessed remarkable values as
reported in infant feeding by these authorities.
“We made the acquaintance of two men prominent
in soy bean work of the U.S. Department of Agriculture,
Dr. W.J. Morse, Chief of the Soy Bean Division of the
Department of Agriculture, and Dr. J.A. LeClerc. Chief
Senior Chemist of the Bureau. These men filled me with
inspiration, enthusiasm and information. Throughout the
succeeding years, we have had several interviews, and both
of these men have made frequent visits to our Nutrition
Laboratory at Mt. Vernon, Ohio.
“My preliminary studies made me aware that I would be
confronted with many problems in producing from the soy
bean an easily digested, tasty, wholesome milk that would
meet a popular demand.
“My thirteen years spent at the nation’s capital as
surgeon and Medical Superintendent of the Washington
Sanitarium and Hospital gave me a preliminary foundation
in research methods for the years to follow in China. These
years, from 1913 to 1925 were synchronous with the time
of the beginning of modern dietetics. [Elmer] McCullum
at Johns Hopkins University in Baltimore was neighbor to
us, and he was actively pursuing the study of vitamins and
their dietetic value. I was intimately acquainted with this
pioneer worker and in fact at the Government Bureaus in
Washington there was a great arousement on the importance
of dietetics and cooking advances, to which work I had ready
access, as well as utilizing the marvelous Surgeon General’s
and the Congressional Library facilities, seeking the latest
publications on food, processing and nutritional work.
“It was during this year I published my first book
entitled, The Way to Health, which has enjoyed a wide
circulation.
“During all these studies, my thoughts were focused on
the Soy Bean, the world’s great protein yielder, and how to
best utilize it, and incorporate it into the American dietary
as a substitute for meat, fish, milk, eggs and cheese. Early
and late we were running experiments at the little food plant
we erected in connection with the Washington Sanitarium
and Hospital. We realized that the large things in soy bean
utilization in America, as also in the Orient, remained to be
worked out in the future, and that our work was the first real
effort to be recorded relative to a soy bean milk suitable for
infant feeding and as a complete beverage milk.

“Further Studies in China: Finally in 1925 the
opportunity came for me to return to China. My employing
organization, the Seventh-day Adventist Church, sent me to
establish a sanitarium at Shanghai. During the early years
after my return to China, my time was fully occupied with
medical and surgical work and the building of the Shanghai
Sanitarium and Clinic, and assisting in the establishment
of numerous other medical units in different parts of the
Orient. However, simultaneous with this work, my son
and I began to carry forward the assembly of a soy bean
plant at the Shanghai Sanitarium. My work necessitated my
return to America for a brief period about every two or three
years and this gave me the chance to discuss my problems
with chemists as well as investigate suitable processing
machinery.
“In my contacts, while traveling in China, Korea and
Japan, I discovered that a milky looking solution, a water
extraction of soya protein, oil and its contained vitamins
and minerals, had been tried out in infant feeding in some
hospitals, in some instances with satisfactory results, but for
the most part with quite disappointing results.
“The method used in its manufacture in most cases was
to soak the beans, grind them in a stone mill with a stream
of running water and this milky solution was filtered through
a cotton cloth and then boiled, sugar added, and various
flavors tried out to cover the beany taste, but flavor control
was not possible by the strongest essences. As I examined
this milk, it was apparent that something must be done to
overcome the beany taste, and I concluded the reason the
people were using bean curd rather than drinking the milk
from which the curd was made, was that it tasted better after
it was coagulated than before. Further, it needed to be farther
processed to make it more digestible, and until we could add
sugar and additional oil to it, we could not have a balanced
milk as is found in human milk.
“Being familiar with the process of constituting cow’s
milk from skim milk powder, and sweet butter, through
melting the butter, mixing it with the dissolved milk powder,
and then homogenizing it, I concluded that we could do the
same with this water-extracted solution from the hydrated
soy bean.
“Since I knew that soy milk was a colloid liquid just
the same as animal milk, and would hold a suspension of
emulsified oil, I lost no time in getting a colloid mill that
would do this same work, and could now constitute a liquid
of any formula of protein, fat and sugar, so the resulting
solution would be a colloid liquid as animal milk. Yet, I
was far from having a milk that gave satisfactory results as
to digestibility and could be borne by infants without too
great looseness of the stools; and while you could sweeten
it up so babies would take it, the older group would take a
sip and turn it aside because of its bitter taste. To get rid of
that beanish taste seemed far off, but to process it so that
it could be more digestible, I thought was surely possible.
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Much work had been done at Ames, Iowa, in experimental
animal feeding. Not only did these experiments show that
thorough cooking under pressure of soy beans raised the
availability of soy protein to 95 per cent absorption, but that
weight and growth records in feeding of pigs and fowls were
far superior to those of animals fed ordinary cooked beans,
and thorough processing caused a disappearance of digestive
disturbances.”
Note. This is the earliest English-language document
seen (Dec. 2013) that contains the word “beanish” or the
term “beanish taste” used as the word “beany” or the term
“beany taste” are used today. (Continued). Address: Mt.
Vernon, Ohio.
4379. Miller, Harry W. 1944. The story of milk from the soya
bean (Continued–Document part V). Mount Vernon, Ohio:
International Nutrition Laboratory. 37 p. See p. 23-30.
• Summary: (Continued): “Unfortunately, the war that
broke out in Shanghai on August 13, 1937, put an end to
this illustrious beginning of making a soya milk with the
vegetable cow. The sales returns were just beginning to
equal the cost of operation. As a consequence of the war, the
fire and bombing destroyed more than a hundred thousand
dollars, national currency, worth of property and equipment.
However much valuable experience had been gained during
this time through the feeding of infants and children and
the dieting of special disease conditions. The results of this
experience were published in the China Medical Journal,
1937. These results showed that soy bean milk was second
only to mothers milk in the feeding of infants and children
and has no equal in dieting cases of stomach acidity and
other intestinal complaints. The high biologic value of its
protein, the ease of its digestion and ready absorption, when
combined with dextrose and maltose, yielded a food of
tremendous value to the people of the Orient where the soy
bean is indigenous. This brief experiment in conducting a
soy bean dairy left a contribution far exceeding the losses
sustained by fire and the bombs. For two years we had to
turn largely aside from food manufacture. We were busy
establishing and organizing a sanitarium at Hankow, China,
known as the Wuhan Sanitarium and Hospital. This large
institution was extensively used for the care of sick refugees
and disabled and wounded soldiers up till October 25, 1938,
when the Japanese army forces entered the Wuhan area.
Three months later I, with a group of four other Americans,
being among the first to evacuate from Central China, were
granted transportation on a Japanese transport to Shanghai.
“The Role of the International Nutrition Laboratory
in America: Back in America, my first thoughts were how
most advantageously to follow up our food research work
and lay hold upon the wealth of nutritional advance and the
knowledge of food processing in the U.S.A. in perfecting
processes developed in China. The need of the peoples of the
Orient was uppermost in our mind and protein direct from

vegetation seemed their only way out for adequate nutrition,
the soy bean naturally being that source. We, therefore,
secured land and erected a suitable building on a farm at the
suburbs of Mt. Vernon, Ohio, as this was in the soy bean
growing belt.
“No sooner did we start the foundation of the
building than we began also to fabricate the equipment for
carrying forward the processes already worked out for the
manufacture of soya milk and subsidiary food products from
the soy bean according to our more recent research. The farm
gave me opportunity to grow several types of the edible soy
beans. The edible soy beans differ widely from the field type
beans grown so extensively in the United States. The field
varieties are raised for hay or for ripened beans to be used
by the oil refiners, the residual bean cake is sold for stock
feed. A small part of the bean crop is used for flour. The
edible beans are those varieties that are better flavored, easier
to cook, make better flour and are such as can be shelled
in the immature state for green pack tinned beans. There
is as much difference in foods made from the edible beans
and those made from the field soy beans as in the taste and
quality of sweet corn and that of field corn. There are two
belts in America for producing soy beans. Some varieties
of soy beans mature in from 90 to 120 days and are suitable
for planting in the northern belt which includes the states
of Ohio, Indiana, Illinois, Michigan, Wisconsin and Iowa,
and the beans requiring over 120 days to mature are grown
in the southern belt including the states of North and South
Carolina, Georgia, Arkansas, Texas and Missouri.
“Out of fourteen varieties of the edible beans planted
on our farm, four outstanding varieties were selected,
namely, Bansei, Aoda, Funk’s Delicious and Hokkaido.
These four mentioned in the order of their value were found
best for green pack canning, also made the best quality
flour and milk, and were found best for processing for other
foods. From our southern soy bean station located in North
Carolina, there were three varieties, namely, Rokusun, Tokyo
and Woods Yellow, named in the order of their value for food
processing, A very unique feature of our farm experiment
work was the shelling of green soy beans, with the use of a
Viner obtained from the Scott Viner Company of Columbus
[Ohio]. Some 40,000 cases of these delicious beans were put
up this season (1943). A single unit of these Viners is capable
of shelling five tons of green beans in one day.
“Because of the limited production in America of these
fine vegetable types of soy beans, we readily saw that we
would have to run, as an important adjunct of the laboratory,
a seed department, and an extensive agricultural program
in raising this type of beans, and our methods in these lines
have been perfected to overcome shattering, uneven ripening
and other heretofore drawbacks to the raising of these
splendid beans. We now have under cultivation annually
several hundred acres of these large delicious edible soyas
for green bean canning and for milk processing.
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“Our factory, a newly built brick structure, lined
with enameled tile, was completed in the autumn of 1939
and contains laboratory space, test kitchen space where
soy milk and soy products are under continual tests for
their combining properties in tasty recipes. This modern
food factory has three large boilers for supplying steam
pressure for processing, and contains specially constructed
stainless steel cookers, vacuum pans, spray dryer, iron
cow (homogenizer), grinder, centrifuges, sterilizers and
other processing machinery. This is our first model plant
where we have arranged the machinery in series so that the
hydrated beans start at one end of the factory and come out a
dehydrated complete milk powder at the other end, all ready
for tinning in sanitary cans, and shipping.
“Nothing is perhaps more spectacular than to watch this
milky bean juice being converted into a palatable, readily
digestible milk, containing all the food essentials, with
minerals and vitamins added and flowing from the iron cow
in quantities as much as is often secured from the aggregate
milkings of several hundreds of cows. It is truly a wonder,
a colloid milk, bacteria free, being made in a sanitary
laboratory.
“The splendid tasting and readily soluble powdered
milk as it is now produced at the International Nutrition
Laboratory came about only as a result of much effort
and time in making many improvements and alterations
of equipment from week to week. Dr. Weisner, of Ohio
State University, did much valuable research work on the
bacteriology of soy milk, and we are indebted to Dr. W.J.
Morse for supplying seeds and much valuable information,
and to Dr. LeClerc, senior chemist of the Government
Department of Agriculture, for check-ups that assisted us in
the standardization of our products.
“We were fortunate in being able to develop this milk
in the Orient with a background of the Chinese experience
with soy bean foods for ages and also have the benefit of
scientific and technical expert help in the United States
through the frequent visits I made to this country, and I feel
profoundly grateful for the services of many of the leading
nutrition experts as also the laboratory and engineer help to
be found in Government Bureaus at Washington [DC] and at
the Ohio State University. For vitamin assays, I am indebted
to Dr. Howard J. Cannon, Director of the Laboratory of
Vitamin Technology at Chicago. In the Orient we also had
able laboratory help, and the feeding work was under our
own supervision in Shanghai Sanitarium Clinic, a 200-bed
hospital conducting a very large maternity and children’s
department.
“Soy beans can be grown in almost any country of the
world and are capable of many methods of preparation. In
Oriental countries we need to improve the preparation of soy
bean foods to make them more digestible. In the Occident
we have readily at hand the processing vats to thoroughly
cook the beans, but to go over big, they must be made readily

available and also palatable. The International Nutrition
Laboratory, as its name indicates has been established to
thoroughly process the bean and at the same time make it
palatable so that its use can be universal. In warm climates or
frigid areas nothing is more easy of digestion than the colloid
liquid, soya milk.
“On several occasions we have gone out to lecture and
give demonstration to clubs and to the annual meetings of
the American Soy Bean Association. We have observed the
textiles, fabrics and plastics made from soy bean protein with
great admiration. At one meeting, wool was shown made
from the soy bean and at another a cap, necktie, and many
other articles we use” (Continued). Address: Mt. Vernon,
Ohio.
4380. Payne, Donald S.; Stuart, L.S. 1944. Soybean protein
in human nutrition. Advances in Protein Chemistry 1:187208. (M.L. Anson and J.T. Edsall, eds. Publ: Academic
Press). [69 ref]
• Summary: Gives an overall picture and review, technical
in nature, with many references. Contents: Introduction.
History of the soybean. Economics of production and
processing. Composition of the soybean. The soybean in the
wartime economy of nations. Processing soybeans for human
food. Soybean proteins. Amino acid content of soybean
proteins. Digestibility of soybean proteins. Nutritional
values of soybean proteins. Use of soybean flour and grits
in human food. Address: Office of Distribution, War Food
Administration, Washington, DC.
4381. Randolph, B.G. 1944. Grow garden soybeans: produce
food for victory. Arkansas Agricultural College, Extension
Leaflet (Fayetteville) No. 60. 6 p. *
• Summary: Recipes for cooking soybeans.
4382. Steece, Henry M. comp. 1944. Soybean projects of
the state agricultural experiment stations, 1944. Washington,
DC: Office of Experiment Stations. 23 p. *
• Summary: Entries in this list of 400 currently active
research projects, concerned with the production, handling,
and utilization of soybeans, including edible soybeans and
soybean products, give the project title, station department,
and cooperating agencies. Address: USDA, Agricultural
Research Administration, Office of Experiment Stations.
4383. Stettinius, Edward R., Jr. 1944. Lend-Lease, a weapon
for victory. New York, NY: The Macmillan Co. xiv + 358 p.
Illust. Index. 22 cm. [1 ref]
• Summary: This book was written by the head of LendLease during World War II. He was appointed “Administrator
of the Lend-Lease program” on 28 Aug. 1941. On 11 March
1941 Lend-Lease was enacted, appropriating $7 billion for
aid to countries resisting Axis aggression. Specifically it
permitted the President of the United States to “sell, transfer
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title to, exchange, lease, lend, or otherwise dispose of, to any
such government [whose defense the President deems vital
to the defense of the United States] any defense article.”
Lend-Lease began over 18 months after the outbreak of the
European war in Sept. 1939, but before the U.S. entrance
into the war in December 1941. It was called An Act Further
to Promote the Defense of the United States. Lend-Lease
was a critical factor in the eventual success of the Allies in
World War II. Settinius later served as Secretary of State
from 1944 to 1945–under presidents Roosevelt and Truman.
The Lend-Lease program was a decisive step away from
American non-interventionism since the end of World War I
and towards international involvement.
Contents: Part I. Pattern for victory. Part II. Vital to our
defense. Part III. Arsenal of democracy. Part IV. The United
Nations. Part V. Weapon for victory. Appendices: 1. The
Lend-Lease Act of 11 March 1941. 2. Russian Master LendLease Agreement. 3. Reciprocal Aid Agreement with the
United Kingdom.
Note: Even though soy flour and soy oil were major
commodities sent to U.S. allies during and after World
War II, soy is not mentioned in the index of this book. Yet
soybeans are mentioned on p. 102.
In 1941 Hitler was trying to starve Britain into
surrender–and he almost succeeded in the spring of 1941.
By the spring of 1941 there was terrible shortage of food.
On 16 April 1941 the first Lend-Lease transfer of food was
authorized when President Roosevelt directed Secretary of
Agriculture Claude R. Wickard to transfer to Britain 100,000
cases of evaporated milk, 11,000 tons of cheese, and 11,000
tons of eggs. When the first U.S. ships docked there were
only a few weeks of food reserves in the U.K. By Christmas
1941 arrivals of Lend-Lease foodstuffs had just passed the
million ton mark.
The Lend-Lease program increased the U.S. capacity to
produce food. On 3 April 1941 the USDA announced that its
“ever-normal granary” program was to be greatly expanded.
The Department told U.S. farmers that the Government
would support prices of pork, dairy products, eggs, and
poultry and other such needed foods “at levels remunerative
to producers.” In 1941 U.S. farm production set a new
record.
For 1942 much more ambitious goals were set. In Sept.
1941 Secretary Wickard told farmers in a nation-wide radio
broadcast that “for the first time in the history of agriculture
in this country production goals for all essential farm
commodities have been established. Wickard called it the
“Food for Freedom” program. These goals called for record
farm production:
“9 billion more pounds of milk, 500 million dozen more
eggs, 10 million more hogs, 2 million more head of cattle,
1½ million more acres of soybeans, and 3 million more acres
of peanuts.” And all this was before Pearl Harbor (7 Dec.
1941).

The farmers responded magnificently. Despite shortage
of farm labor and machinery, “they succeeded in producing
12% more food in 1942 than 1941.” This made it possible
in 1942 to send 3,750 million pounds of Lend-Lease food
to Britain and Russia, “while still providing Americans with
more food to eat than they had ever had before.” (p. 101-02).
On 6 May 1941 China, which was fighting Japanese
aggression, was declared eligible for Lend-Lease aid. “Soon
afterward Belgium, Norway and Poland were brought under
the program, and so was the Netherlands...”
“The event which had the greatest effect upon the
planning and administration of the Lend-Lease program,
however, was the Nazi attack of 22 June 1941 on the Soviet
Union.” This caused a major revision of the Lend-Lease
program and greatly expanded its horizons.
At the time this book was written, the U.S. had spent
$12.9 billion dollars on the Lend-Lease program. All of this
money had been appropriated by Congress, one year at a
time, in Lend-Lease Appropriation Bills. Of this, $1.9 billion
was for food and other agricultural products. By far the
biggest category was “$6.2 billion for planes, tanks, guns,
ammunition, ships, trucks, and other fighting supplies” (p.
323).
In March 1943 Lend-Lease was extended by votes of
407-6 in the House and 82-0 in the Senate.
A photo (facing the title page) shows Edward R.
Stettinius, Jr. in 1942 discussing the Seventh Lend-Lease
Report to Congress with President Franklin D. Roosevelt.
Note: A total of $50.1 billion (equivalent to $759 billion
at 2008 prices) worth of supplies were shipped: $31.4 billion
to Britain, $11.3 billion to the Soviet Union, $3.2 billion to
France and $1.6 billion to China. Address: Head of the Office
of Lend-Lease Administration.
4384. Towle, R.S. 1944. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
12.
• Summary: “Soybeans were sown late, emerged slow, but
made a fair growth. Grasshoppers ate them off completely.
Three varieties were sown, Minnsoy, Cayuga, and Maculey
Manchu.” Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
4385. U.S. War Food Administration. Office of Distribution.
1944. Soya products; list of materials used in educational
program. Washington, DC. 18 p. *
4386. USDA, Bureau of Agricultural Economics. 1944.
Soybeans harvested for beans: acreage, yield, and
production, 1940-1943, by counties for 15 principal States.
Washington, DC. 57 p. *
4387. W.J. Morse and USDA co-workers in the 1944 (or
1948) (Photographs). 1944.
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• Summary: (1) 1944–Division of Forage Crops and
Diseases, including Dr. O.S. [Olaf Sverre] Aamodt, Chief,
seated on a set of front porch stairs in Beltsville, Maryland.
(2) 1944–Divisions of Cereal Crops and Forage Crops
and Diseases, including Dr. O.S. Aamodt, Chief of Forage
Crops, and Dr. M.A. McCall, Chief of Cereal Crops, standing
on front porch stairs in Beltsville, Maryland.
(3) 1944 (or 1948)–Dr. Lew Allison (left), William
Stuart (center) and W.J. Morse (right) on the site of soybean
breeding experiments in Beltsville, Maryland.
(4) 1944 (or 1948)–Dr. Lew Allison and W.J. Morse in
Beltsville, Maryland.
(5) 1944 (or 1948)–W.J. Morse in a hat, coat and tie in
Beltsville.
(6) 1944 (or 1948)–W.J. Morse touching soybean plants
in Beltsville.
(7) 1944 (or 1948)–W.J. Morse in soybean rows in
Beltsville.
These digital photos, with captions and dates, were sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
4388. Department of Agronomy. 1944? Are soybeans a
menace to soil improvement? Indiana (Purdue) Agricultural
College, Mimeo No. 48. Undated. 2 p. [3 ref]
• Summary: “Since the introduction of the soybean crop
into Indiana it has been championed by enthusiasts as a
wonderful soil improvement crop and by its critics has
been condemned as one of the worst of the soil depleting
crops. Obviously such extreme points of view, along with
intermediate appraisals have left farmers much confused.
“The following material has been drawn from the best
experiment station sources in order to help clear up the
confusion that seems to exist in comparing soybeans with
other farm crops from the standpoint of soil improvement:
“1. The problem of erosion with soybeans is much the
same as with corn. On rolling lands soybeans should be
planted on the contour, preferably drilled solid, and should
be followed by a winter grain or cover crop.
“2. On acid soils limestone or marl is the first need
for soybeans. Without lime on such soils fertilizers have
little effect. These soils after liming usually give marked
responses to fertilizer (P & K), when plowed under for beans.
Highest yields of beans result from pH of about 6.5.
“3. All crops when grown and removed from the land
deplete the soil minerals (PK etc.) On an equivalent yield
basis soybeans are no more soil depleting in minerals, (P.K.
etc.) than corn, alfalfa and some other crops.
“4. Following is shown the removal of minerals (P. &
K.) by the four crops in a rotation of corn, soybeans, wheat
and clover, in which all grain has been removed but all crop
residues returned. Fertilizer was applied as follows: 300 lbs.
2-16-8 on wheat, 200 lbs, 0-16-8 on corn before planting and
100 lbs. 2-16-8 in the hill. Even with this treatment the crops

showed a potash deficiency.
A table shows “Mineral removal by grain, soybeans and
hay: Based on yields and analyses from Purdue Agr. Expt.
Station Bulletin #468. Soils and Crops Farm–1938-1940.”
This table (with 9 columns) compares corn, soys, wheat and
clover. It includes the grain, straw, stover and hay.
“Data above shows about the same phosphate removal
by crops as reported by Henry and Morrison but considerably
less potash removal.
“A more nearly normal yield ratio than the above would
be 70 bu. corn, 25 bu. soybeans and 30 bu. of wheat per acre.
Compared on this basis the removal of minerals (PK) in
the grain for corn and beans is about the same. The mineral
removal by wheat (grain) is only about 55 percent that of
corn or beans.
“5. Purdue data shows that 60 lbs. of nitrogen are
required to produce the grain in a 70 bushel corn crop.
Soybeans, according to the Illinois station (Bulletin 456)
‘can obtain about two thirds of their nitrogen from the air’
when well inoculated. When a 20 bushel crop of beans is
combined, the seed removed and the straw left on the land,
the Illinois station estimates that 16 pounds of nitrogen
are returned per acre above that removed from the soil.
Considering the total of nitrogen, phosphorus and potash
removed in the grain, as when sold from the farm, soybeans
are less soil depleting than corn.
“6. The goal for soybean production in Indiana for 1944,
is about 10 percent greater than for 1943. This reflects the
need for soybeans which when processed furnish oil for
a variety of uses and protein supplement second to none.
Soybeans fit naturally in the rotation following corn and
in this way aid in corn borer control, and increase small
grain yields. In any soil improvement program, deep rooted
legumes, clovers, alfalfa etc. should always be grown where
soybeans are included in the rotation. Extra amounts of
fertilizer (P & K) should be used in the crop rotation to
replenish the plant food removed when beans and other
grains are sold as a cash crop. For further information on
soybeans read Purdue Ext. Bulletin 231, ‘Soybeans in
Indiana.’
Note: The date received stamp shows that this document
was received by USDA’s National Agricultural Library
(NAL) on 11 July 1944. Address: Purdue Univ. Dep. of
Agricultural Extension [Lafayette, Indiana].
4389. Division of Agronomy. 1944? Late planting of corn
and soybeans. Indiana (Purdue) Agricultural College, Mimeo
No. 56. Undated. 4 p. [1 ref]
• Summary: This mimeo (which is mostly about corn and
corn hybrids) says the following about soybeans:
“How late can soybeans and corn be planted and still
be reasonably sure of maturing crops that can be stored or
marketed? So many factors affect the maturity of these crops,
such as variety, fertility, soil type, amount and distribution
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of rainfall, September and October temperatures, etc. that no
absolute answer can be given to this question. Nevertheless
farmers have to face this problem of delayed planting,
because of excessive rains.
“The attached table [p. 4] gives the latest dates that corn
hybrids and soybeans of the different maturity groups can
be planted, in different parts of the state, with reasonable
expectation of safe maturity. These planting dates are based
on time of planting, experiments and maturity studies of both
corn and beans by the Agronomy Department of Purdue,
and should be applied on the basis of average fertility and
average dates of killing frosts. Later than average frost dates
or higher than average fertility would make slightly later
planting dates possible and, vice versa, earlier than average
frost and lower than average fertility would require slightly
earlier planting than indicated.”
“Late planting shortens the necessary growth period
of Soybeans, but later than normal planting results in less
growth and lower yields even tho beans mature fully. Late
corn planting results in high moisture content late in the
season when the weather is such as to double the time
required to dry the crop sufficiently for storage as compared
to the same corn planted at an earlier date. Too much delay
results in a soft corn crop that will not dry out for safe
storage.
“Soybeans for Hay may be planted later than is shown
in the table, with the result that hay making will be late
unless the crop is harvested at an earlier stage than is usually
followed.”
The full-page table (p. 4) concerns safe planting dates
when the state is divided into four regions: north, north
central, south central, and southwestern. For soybeans, one
set of dates is given for Richland (from June 15 to July 20),
another set for Mandell, Dunfield, and Illini (from June 5 to
July 15), and a third set for Kingwa No. 7, Kingwa No. 5,
Chief, Patoka, and Gibson (from June 10 to June 30).
Note 1. The date received stamp shows that this
document was received by USDA’s National Agricultural
Library (NAL) on 11 July 1944.
Note 2. Purdue Univ. Special Collections states: This
mimeo was published once (in about 1944; undated) with
two separate revisions published afterward (total of three
publications numbered 56ar, 56ar2, and 56ar3 at four pages
each equals 12 total pages); published in 1956. Address:
Purdue Univ. Dep. of Agricultural Extension [Lafayette,
Indiana].
4390. Report of the Northern Regional Research Center.
1944? Serial/periodical. USDA NRRC Peoria, Illinois.
Annual. [50+ ref]
• Summary: Soyfoods Center Library owns the following
reports: June 1980, May 1982, May 1983. The report
summarizes accomplishments, by each laboratory within
the NRRC. The contents of a typical volume at this time

is: Introduction. Selected accomplishments. Biomaterials
conversion Lab. Cereal science and foods lab. Fermentation
lab. Horticultural and special crops lab. Oilseed crops lab.
Northern agricultural energy center. Address: Northern
Regional Research Lab., Peoria, Illinois.
4391. Business Week. 1945. Soybean resins: General
Mills produces an adhesive from soy oil, developed with
Agriculture Dept., for use as hot melts or in solvents. Jan. 6.
p. 70-71.
• Summary: The company is producing, on a pilot plant
basis, new polyamide resins derived from soybean oil. These
resins are now available on a limited scale as hot melts or
in solvents. “The resins are used with or in such products as
package labels, spirit lacquers, printing inks, alkali-resistant
coatings, gaskets, and can-sealing compounds. In food
packaging they serve as heat-sealing adhesives...
“Obvious market for this new line is General Mills’
own packaged foods... The plastic substances originally
were developed at the U.S. Dept. of Agriculture’s northern
regional research laboratory in Peoria, Illinois, under the
name ‘Norelac.’ Commercial development proceeded in
collaboration with General Mills.
“Produced in a pilot plant at the milling firm’s research
laboratory in Minneapolis [Minnesota], the polyamides carry
the imposing chemical title: ‘Ethylene diamine polyamide
resins of dimerized and trimerized linoleic and linolenic
acids of soybean oil.’...
“Produced as dark amber-colored solids, the resins
melt at 95º to 100ºC, and are soluble in various common
solvents.”
4392. U.S. Regional Soybean Laboratory. 1945. Sources of
edible soybeans. Urbana, Illinois. 3 p. Jan. 30.
• Summary: This 3-page table contains 4 columns: Varieties
and sources, addresses, amount, and price. Varieties: Aoda
(5 sources). Bansei (28). Easycook (2). Etum (3). Funk
Delicious (5). Giant Green (2). Higan (2). Hokkaido (5).
Imperial (1). Jogun (5). Kanro (2). Mendota (7). Rokusun
(1). Sac (2). Sanga (1). Soncei [sic, Sousei] (1).
Growers include: Associated Seed Growers, Inc., 301
Kentucky Ave., Indianapolis, Indiana. E.F. Johnson, 1337
McCutcheon Ave., Richmond Heights, Missouri. Farmers
Seed & Nursery Co., Faribault, Minnesota. Fred H. Scholl,
Memphis, Tennessee. Holmes Seed Co., 224 Cleveland
Ave., Canton, Ohio. International Nutrition Laboratory, Mt.
Vernon, Ohio. LaChoy Food Products, Archbold, Ohio. L.L.
Olds Seed Co., Madison, Wisconsin. G.G. McIlroy, Farm
Management, Inc., Irwin, Ohio. Ray Monier, Carrollton,
Missouri. Rufus Gillett, R.R. 2, Mazomanie, Wisconsin.
Russell-Heckle Seed Co., 16 S. Trout Street, Memphis,
Tennessee. J.A. Saltzer Seed Co., LaCrosse, Wisconsin.
Strayer Seed Farms, Hudson, Iowa. T.W. Wood & Sons, 11
South 14th St., Richmond, Virginia. W. Atlee Burpee Co.,
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Clinton, Iowa.
Footnote: *”This list is compiled for the convenience of
those interested in edible soybeans. We recognize that it is
not complete but does include all of those who have replied
to our questionnaire. We make no statement as to the varietal
purity or seed quality since we did not request producers
to send in samples of the seed they had to sell. We will
welcome names of any additional growers.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Sanga. Address: 178 Davenport
Hall, Urbana, Illinois.
4393. Bowman, Ferne; Maharg, Leta; Mangel, Margaret;
McDivitt, Maxine. 1945. Culinary preparation and use
of soybeans and soybean flour. Missouri Agricultural
Experiment Station, Bulletin No. 485. 28 p. Jan. [32 ref]
• Summary: Contents: Introduction (brief history of
soybeans). Purpose of investigation. Nutritive value of
soybeans: Protein, carbohydrate, fat, minerals, vitamin
A, the B complex vitamins. The place of soybeans in
American diets. Green soybeans (or immature soybeans).
Soybean sprouts. Dry mature beans (pressure cooked at 15
pounds pressure). Three recipes. Soybean products as meat
extenders. Four recipes. Soya flours: Full fat food flour, low
fat food flour (expeller processed), low fat food flour (solvent
extracted). Fifteen recipes. Pastry (1 recipe). Yeast breads (2
recipes for rolls).
Tables: (1) Amino acid content of soybean glycinin and
milk casein (percentage). (2) Biological value of various
proteins (raw vs. heated). (3) Iron availability of some
common foods (percentage). (4) Vitamins (7 types) in edible
varieties of soybeans (Aoda, Bansei, Green Giant, Hokkaido,
Toku, Willomi). (5) Comparison of vitamins in meat, wheat,
and mature soybeans. (6) Rating of nine “garden varieties
of soybeans.” (7) Comparative cooking qualities of 13
varieties of soybeans (mostly “vegetable types” but including
two “field types”). (8) Analyses of 12 brands of soya flour
and comparative weight per cup: Minimum fat flours–Mel
K-Soy, Nutrisoy, Vivasoy, Soyafluff. Low fat flours–Stoy,
Lee, Soyalose. High fat flours–Fat-T-Soy, Orange Blossom,
Soyarich, Battle Creek, Land-O-Soy. (9) Recommended
proportions of soya flour or grits to total flour in various
products tested (e.g., apple sauce cake 25%, cooked
cornmeal mush 50%, cookies 15-33%, cornbread 17%,
muffins (plain) 25%, muffins (whole wheat) 50%, yeast rolls
(white or whole wheat) 12.5%). (10) Formulae for plain and
whole wheat muffins showing substitutions with three types
of soya flour.
Photos show: (1) A casserole full of baked soybeans.
(2) Soybean meat loaf with parsley sauce. (3) Soy meringue
spice cake. (4) Soy cookies. (5) Soy peanut butter cookies.
(6) Soy whole wheat muffins. (7) Soy rolls. Address:
Columbia, Missouri.

4394. Burlison, W.L. 1945. Some observations on the
development of soybeans in Illinois. Soybean Digest. Jan. p.
13-14.
• Summary: “Soybeans were being studied at the Univ.
of Illinois Agricultural Experiment Station before the
turn of the 20th century. In April, 1896, Dr. C.G. Hopkins
wrote a bulletin entitled ‘Composition and Digestibility
of Corn Ensilage, Cowpea Ensilage, Soja Bean Ensilage
and Corn Fodder.’ This was Bulletin 43 and was the first
official publication distributed by the Illinois Agricultural
Experiment Station in which soybeans were discussed. In
1897 the University of Illinois issued a circular entitled “The
cowpea and the Soybean.”
Not much on soybeans was published for the next 20
years, yet research on both cowpeas and soybeans continued,
with the emphasis gradually shifting to soybeans. As early
as 1903 six soybean varieties were planted in trial plots.
Today, soybean yield is practically double what it was in the
early years in Illinois. Dr. C.M. Woodworth selected Illini
as a promising variety as early as 1923. Researchers have
also worked toward the improvement of cultural practices,
including thorough inoculation, which is essential. “It not
only contributes to improved subsequent crop yields, but
immediate benefit is obtained in the form of increased yield
of beans. Furthermore, the bean crop itself contains a higher
percentage of protein than the uninoculated crop.
Machinery: “The mechanics of planting soybeans has
never been a very serious problem. The wheat drill and the
corn planter have both been used effectively. The University
of Illinois agricultural engineers are now working with a
farm implement company on the development of a tractor
drawn combination seeder and cultivator, a one man outfit”
[a combine].
“We at Illinois have been particularly interested in
the development of edible soybeans, that is, soybeans
particularly adapted for use as human food in the green
state.” Dr. Sibyl Woodruff did important early work on the
“development of so-called edible soybeans.” Tests on 466
varieties were tested and 6 were found to be of special merit.
The soybean appears to have a bright future. “In 1925
the United States produced 4,875,000 bushels of soybeans as
compared to the world’s production of 179 million bushels or
about 2.7% of the world’s production. Fifteen years later the
U.S. production was 87,409,000 bushels as compared to the
world’s production of 285,000,000 or 30.7% of the world’s
production for 1939.”
Photos show: (1) W.L. Burlison. (2) The Boone Valley
Co-op Processing Association facility at Eagle Grove, Iowa.
Note: This is the earliest document seen (June 2005)
showing a soybean processing plant at Eagle Grove, Iowa.
Address: Head, Dep. of Agronomy, Univ. of Illinois.
4395. Colwell, W.E. 1945. Fertilizing soys in North Carolina.
Soybean Digest. Jan. p. 11-12.
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• Summary: Soybeans grown on the dark, highly organic,
poorly drained soils of the North Carolina Lower Coastal
Plain suffered from potash deficiency. The application of
muriate of potash as top dressing is recommended. Address:
Agronomy Dep., North Carolina Agric. Exp. Station,
Raleigh.
4396. Crops and Markets (USDA Bureau of Agricultural
Economics). 1945. Statistics of important crops, by states,
1943 and 1944, with comparisons: Soybeans for beans,
soybeans for hay, soybeans grazed or plowed under.
22(1):12. Jan.
• Summary: Gives statistics for the following states: New
York, New Jersey, Pennsylvania, Ohio, Indiana, Illinois,
Michigan, Wisconsin, Minnesota, Iowa, Missouri, North
Dakota, South Dakota, Nebraska, Kansas, Delaware,
Maryland, Virginia, West Virginia, North Carolina, South
Carolina, Georgia, Kentucky, Tennessee, Alabama,
Mississippi, Arkansas, Louisiana, Oklahoma, Texas, United
States [total].”
Under “Soybeans [harvested] for beans,” gives for each
state: (1) Acreage harvested (Average 1933-42, 1943, 1944).
(2) Yield per acre (bushels) (Average 1933-42, 1943, 1944).
(3) Production (in 1,000 bushels) (Average 1933-42, 1943,
1944).
Under “Soybeans [harvested] for hay,” gives for each
state: (1) Acreage harvested (Average 1933-42, 1943, 1944).
(2) Yield per acre (bushels) (Average 1933-42, 1943, 1944).
(3) Production (in 1,000 tons) (Average 1933-42, 1943,
1944).
Under “Soybeans grazed or plowed under,” gives for
each state (in 1,000 acres): Average 1933-42, 1943, 1944.
In 1944 the top states in acreage harvested for beans
(in million acres) were: Illinois 3.400, Iowa 2.129, Indiana
1.403, and Ohio 1.308.
4397. Crops and Markets (USDA Bureau of Agricultural
Economics). 1945. Soybean acreage for all purposes.
22(1):26. Jan.
• Summary: Gives statistics for the following states: New
York, New Jersey, Pennsylvania, Ohio, Indiana, Illinois,
Michigan, Wisconsin, Minnesota, Iowa, Missouri, North
Dakota, South Dakota, Nebraska, Kansas, Delaware,
Maryland, Virginia, West Virginia, North Carolina, South
Carolina, Georgia, Kentucky, Tennessee, Alabama,
Mississippi, Arkansas, Louisiana, Oklahoma, Texas.”
For each state gives acres grown alone, interplanted,
and equivalent solid (acres grown alone plus one-half the
interplanted acres) for the following three time periods:
Average 1933-42, 1943, 1944.
In 1944 the top states in equivalent solid acreage (in
million acres) were: Illinois 3.857, Iowa 2.229, Indiana
1.776, and Ohio 1.484.

4398. Morse, W.J. 1945. Soybeans in the land of our
enemies. Soybean Digest. Jan. p. 6-7.
• Summary: Text of a letter to the American Soybean Assoc.,
Guelph, Canada, written from Tokyo, Japan on 20 July 1929.
This is the first ASA meeting Morse has missed. He and
Dorsett, comprising the Oriental Agricultural Exploration
Expedition, arrived in Japan on March 18 and set up
headquarters in Tokyo. “It is amazing, the extent to which
the soybean is used for food in Japan.” For details, see Morse
1929 (“Letter from Dr. Morse”). Address: USDA Bureau of
Plant Industry, Washington, DC.
4399. USDA War Food Administration. Office of
Distribution. 1945. Soya products in school lunches.
Washington, DC. 2 p. Jan. Unpublished manuscript. [1 ref]
• Summary: “Soya flour, finely ground, is best used in
breads, cream soups, sauces, sandwich fillings and similar
dishes. Soya grits, somewhat like cornmeal in texture, is best
in meat and fish dishes, omelets, vegetable casseroles, and
other dishes calling for a more coarsely ground meal. Either
product may be used in some soups and puddings.” Six tips
for using these products are given. Address: Washington,
DC.
4400. Hemphill, Josephine. 1945. Science and the soybean.
Radio broadcast. Farm Science Serves the Nation No. 10.
Timely Farm Topics 23a. USDA. Feb. 27. 4 p. transcript.
• Summary: Recorded 27 Feb. 1945 (Tuesday) by Ernest
Moore and M.L. DuMars, Office of Information, USDA,
Script by Josephine Hemphill. Time, without announcer’s
parts, 7 minutes and 35 seconds. Address: USA.
4401. Jordan, G.L. 1945. A tribute to Dr. W.L. Burlison.
Soybean Digest. Feb. p. 14.
• Summary: “Highest honors and the gratitude of every
soybean grower, processor, and user are bestowed freely
on Dr. W.L. Burlison for his initial research and continued
emphasis on the industrial uses of soybeans.
“As head of the department of agronomy, University of
Illinois College of Agriculture, he encouraged his associates
to develop improved varieties of soybeans including the
Illini, the Chief and the Viking. The new Lincoln variety
was also a University of Illinois find. Other colleagues
worked on soybean disease prevention, the improvement
of harvesting equipment, the utilization of soybeans and
soybean products as food and feed, soybean storage and
marketing problems, and the problems of weed control,
erosion, and the maintenance of soil fertility when soybeans
occupy an important place in crop rotations. Although he
would be the last to claim any credit, Dr. Burlison gave
freely of his time as an active participant or counsellor in all
these fields. For 31 years [since 1914] he has been a friend
of soybeans. Even though they came to us from China as a
‘freak’ crop Dr. Burlison recognized their possibilities and
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became their sponsor in the heart of the Cornbelt. Many
articles and bulletins were inspired by his ‘crusade’ for the
lowly immigrant. However, in the field of industrial uses he,
personally, is the recognized founder.
“One of the first series of experiments by the University
of Illinois Agricultural Experiment Station in the industrial
uses of soybean products began in 1913. The object of these
early experiments was to find a method of successfully
utilizing soybean oil in paint. This project was successfully
directed by Dr. Burlison and led directly to the utilization of
large quantities of soybean oil by several of the large paint
manufacturers.”
Dr. Burlison was also one of the leaders in the
development of ‘edible’ varieties of soybeans. “On his desk
can usually be found a dozen of small containers filled with
the ‘edible’ varieties that have shown most promise in latest
test. He calls each by name and commends this variety for
certain characteristics and that variety for some other good
quality... His interest in ‘edibles’ has been second only to his
interest in industrial uses.”
“We can be sure that Dr. Burlison must feel happy to see
his immigrant protege develop so much importance that it is
now an indispensable war crop without which the struggle
would be longer.”
A large portrait photo shows Dr. Burlison.
4402. Lund, Charles E. 1945. Fat fundamentals and the

future. Soybean Digest. Feb. p. 20-21.
• Summary: “From a speech before the National Association
of Margarine Manufacturers at Chicago, January 25.
“Actual use of available oils in any country is largely
determined by cost and quality preferences. Although some
fats and oils are of highly specialized nature, most may be
used in either the edible or industrial fields, with a greater
or lesser degree of modification. While a few are definitely
inedible, such as castor, tung, and oiticica, the majority can
be used for edible purposes. Linseed, a paint oil here, is
an edible oil in the Soviet Union; soybean oil, developed
principally for use in shortening, margarine, and other edible
products, is also used as a paint and soap oil; rapeseed oil
is used as an edible product, but has particular value [as
biodiesel] in marine reciprocating engines.
“Most of the industrial oils imported into the United
States came from Far Eastern countries now occupied by
the Japanese. The coconut and palm kernel oils imported
principally from the Philippines, Netherlands, Indies,
and British Malaya were used to a large extent in soap.
Tung oil from China imparted quick drying properties to
protective coatings. Palm oil was used in soap and was also
of particular value in the preparation of tin and terne plate
[sheet-iron coated with an alloy of lead and tin].
“Prior to the war, 18 percent of United States new
supply of all fats and oils was imported each year. Wartime
exigencies have resulted in a decline in this dependence to
9 percent. Reduced imports have not, however, forced a like
curtailment of consumption since domestic production has
been expanded to a degree considerably greater than loss of
foreign materials.
“The amount of fats and oils produced in 1944 by the
nation’s farms and factories was the largest in the history of
this country. The 10.9 billion pounds produced exceeded by
3.7 billion pounds the 1935-39 average. Domestic output
not only offset the loss in imports (1 billion pounds) caused
by the war, but also provided sufficient quantities to permit
consumption at a rate only slightly lower than in prewar
years, plus an increase of a billion pounds in exports.
“Soy Most Important: Among the vegetable oils,
soybean was the most important element in expanded
domestic supplies. A relatively unimportant domestic oil in
the 1920’s, production increased from 39 million pounds in
1932 to more than a billion in 1944. Output has more than
doubled since 1939. We continue as the leading producer of
one of the world’s finest edible products–cottonseed oil.
“In the edible field, war has changed the conditions
under which consumers obtained fats in their diet. As this
country is traditionally a surplus producer and an exporter
of edible fats, present increased production of this group
would have been much more than sufficient to meet demand,
if it was not for military requirements and overseas needs.
Lend-Lease deliveries of over a billion pounds in 1944 were
almost entirely of edible fats–lard, soybean oil, and linseed
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oil. These shipments represented approximately 10 percent
of total production of all fats and oils in 1943, 9 percent in
1944, and put the United States, on, a net-export basis in the
fats and oils field. It is necessary to go back to the twenties
to find the last period in which this country was in a similar
position and shipped amounts approaching the magnitude of
present exports.
“In the course of adjusting types of products to available
supplies, margarine production was put under the most
liberal quota of any in the fats and oils field.
“Production of 614 million pounds in 1943 was more
than double the 1939 output. The expansion in our margarine
production from pre-war proportions has brought with it
an increasing use of domestic oils–252 million pounds of
cottonseed and 198 million pounds of soybean oil comprised
90 percent of fatty materials used in margarine in 1943.
The other 10 percent was also of domestic origin. By War
Food Administration controls, coconut and other lauric acid
oils are no longer used in edible products, but even before
the war their part in margarine was small, representing 10
percent of 1941 fat usage in this product.
“From present indications, 1944 domestic production
of fats and oils will remain a record for some years. In 1945
output will be down about a billion pounds but will still be
2.7 billion over the 1935-39 pre-war figures. With the aid
of stocks accumulated during the past season, new supplies
and imports should be sufficient to provide the presently
estimated 11.3 billion pounds needed for essential civilian,
military and Lend-Lease purposes.
“The augmented wartime production of fats and oils
creates questions for the future, and the ingenuity and
far-sightedness of the entire industry will determine to a
considerable degree the prosperity of any particular group.
Foreign oils have in the past supplemented domestic
production and allowed the technical skill of the United
States to be used in producing excellent products. It is
inconceivable that we should in the future reject the
opportunity to utilize these foreign oils because of a desire to
attain complete self-sufficiency whose value, if any, would
be transitory to the industry and to the economy as a whole.
Surely this country has progressed by following a theory of
an expanding rather than a contracting economy.
“In postwar years increased demand from domestic
sources will absorb some of the augmented production.
Assuming relatively full employment, and on the basis of
the civilian needs accumulated during wartime for industrial
products, plus the resumption of the normal upward trend
in per capita consumption of edible fats in this country,
domestic disappearance of at least 11 billion pounds, 1½
billion pounds over pre-war 1939, can be expected. Of
this, edible fat consumption would be 7.3 billion pounds in
line with the traditional relationship of 2/3 edible and 1/3
inedible. In the post-war period, if this country maintains
its fats and oils production at around 10 billion, imports of

2 billion pounds of industrial oils will make it possible for
us to export 1 billion pounds, mostly of edible fats. In the
five years prior to the war exports of fats and oils from this
country averaged less than 500 million pounds a year, about
half of which was lard. Although exports are not likely to
continue at the extraordinary high levels reached through
Lend-Lease operations, we have in the process reestablished
and built up markets for our edible fats in those countries. In
other areas, there is considerable pent-up demand for fats and
oils, which indicates the possibility of a substantial peacetime trade through commercial channels.
“European demand for United States products will
probably remain strong for the first year after the end of the
war. Full information is not now available as to the condition
of processing plants in areas subjected to heavy bombing. In
some areas there will be a demand for our oilseeds to supply
the needed fats and the residual cake used for cattle fodder.
Wartime developments indicate the enormous potentialities
of foreign trade under conditions of high production at home.
The only way to obtain that trade for peacetime years is to
take positive steps that will put other countries in a position
through reciprocal trade, to absorb increasing amounts of
fats and oils, including our surplus production. The dynamic
possibilities of the situation are great; there is no absolute
limit to foreign trade. It is not necessary to assume that
the only alternative to trade barriers between producer
and consumer is the complete elimination of any type of
control. The possibilities of an expansion of production
and trade under realistically considered controls based on
internationally good-will can do more to aid peace and
prosperity than any amount of wishful thinking. The concrete
value of such an expansion is self-evident.
“It is a fundamental fact that an expanding trade brings
greater prosperity and a higher standard of living than a level
of business that forsakes high-production and low cost per
unit of output.” Address: Chief, Fats and Oils Unit, Bureau
of Foreign and Domestic Commerce, Washington, DC.
4403. McCay, Jeanette B.; Loosli, J.K.; Adolph, W.H.;
Brewer, Lucille; Munn, M.T.; Neidert, Marion; et al. 1945.
Soybeans: An old food in a new world. Cornell University,
Extension Bulletin No. 668. 65 p. Feb. Illust. Index. 28 cm.
Produced by the Soybean Committee of the New York State
Emergency Food Commission. [38 ref]
• Summary: Contents: A potential food resource:
Introduced into the United States, new American industries.
Composition and food value of soybeans: Proteins, fats,
carbohydrates, minerals, vitamins, the enzymes of the
soybean. How to use soybeans and soy products (contains
many recipes): Fresh green soybeans (how to cook, how
to can, how to freeze), dry soybeans (how to cook, how to
can, how to freeze, 3 recipes, salted soybeans [oil-roasted
soynuts], how to prepare bean pulp {by running drained
cooked soybeans through a meat chopper}, 4 recipes),
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sprouted soybeans (vitamin C forms during sprouting,
exposure to light does not affect vitamin C, riboflavin and
niacin are also increased, how to sprout soybeans at home
{9-step process}, store sprouts in refrigerator, how to
freeze sprouted soybeans, how to cook sprouted soybeans,
illustration of apparatus [equipment] for sprouting soybeans
in quantity, 6 sprouted soybean recipes), grits, flakes and
flour (protein equivalents {one pound of low fat soy flour
is equal in protein value to two pounds of cheese, 2 pounds
of navy beans, 2½ pounds of beefsteak or chicken, 3 dozen
eggs, 5 pounds of bread, or 12 pints of milk}, a little soy
flour with wheat flour improves protein quality (p. 35),
amount of protein, iron, and calcium also increased, 23 soygrits and flour recipes {divided into 3 main dishes, 3 quick
breads, 17 desserts}), a stronger staff of life–bread (rats
fed bread containing only 5% soy flour grow much better
than those eating white bread, does soy bread taste good?,
little change required in baking with soy flour, 6 yeast bread
recipes), soybeans in large-quantity cooking (6 recipes),
other soybean products (soybean curd, soybean milk, soy
sauce). Production, varieties, and culture of soybeans.
Soybeans in animal feeding: For cattle, for sheep, horses,
swine, and poultry, soybean hay a substitute for alfalfa, for
dogs and fur-bearing animals. References. Index.
Contains nine bar charts in the form of illustrations /
pictorial drawings / symbolic graphics (which may be by
Kenneth Washburn).
How to sprout soybeans at home (p. 26-27):
“1. Select a stock of clean, bright, new-crop soybeans
of one of the field varieties. The yellow seeds have less
conspicuous skins than do the black beans, although the
black beans may be preferred. The garden varieties are not
satisfactory because the sprouts break off easily, but the
exact variety is unimportant so long as the seed is good.
“2. Handpick the seed thoroughly, and discard
everything except clean, whole beans.
“3. Wash the beans and place them in a suitable
container for sprouting, such as a one- or a two-quart glass
fruit jar. The bean sprouts increase to about six times their
original volume.
“4. Cover the seeds with at least four times their volume
of lukewarm water and let them stand for a few hours, or at
most overnight, until they are swollen.
“5. Pour off this water, and wash or rinse the swollen
beans thoroughly, then pour off the last wash water.
“6. Cover the top of the jar with a piece of cheesecloth
or other thin cloth, and tie it on securely. Quarter-inch mesh
screening also makes a good cover.
“7. Invert the jar and place it in a cupboard or dark
place, in a slightly tilted position, so that the excess water
can drain away.
“8. At least three times a day, or better every four hours,
place the jar under the water tap or pour on plenty of cool
water, thus thoroughly and carefully washing the swelling

and sprouting seeds, so that bacteria or molds which may
have developed are carried away. The better the washing,
the better the sprouts. After washing, place the jar back in its
slanting position.
“Chlorinated lime water to kill fungus growth is not
needed if the seed is well selected. If such a solution is used
(1 tablespoon of chlorinated lime in 1 gallon of water), it
should not remain on the seeds longer than for ½ hour; the
soybeans are injured by a longer exposure.
“9. In from three to four days at room temperature, the
sprouts will be from 1 to 2 inches long and ready for use.
Then pour the sprouts into clean cold water and shuck off
the skins if this is desired. With the yellow-seeded varieties,
however, the skins are not conspicuous and need not be
removed. If a flower pot or similar receptacle is used for
sprouting with a piece of cloth over the bottom hole for
drainage, be sure that the surface of the beans is also covered
with a piece of moist cloth to prevent drying; otherwise the
sprouts will be tough and will not be uniform.
“It is not wise to attempt sprout production in the
summer, because good sprouts will not be produced in
warm weather unless the place where they are sprouted can
be kept at about 70ºF. The sprouting of old, badly cracked,
discolored or shriveled soybeans should not be attempted, for
this only causes trouble. Soybeans packaged for cooking and
baking are not likely to sprout too well. When in doubt, one
should make a preliminary trial. If, after the first day, or after
soaking, the beans become soft or soggy, they are probably
unfit for sprouting.
“The commercial production of soybean sprouts in
large quantities proceeds along the same lines as outlined,
except that larger sprouting devices or tanks are used and the
process is more carefully controlled. An apparatus with an
automatic watering device developed at Cornell University
to sprout a large quantity of beans is shown in figure 6.
“Store sprouts in refrigerator: Sprouts not used
immediately must be stored in a covered container in the
refrigerator, as is any fresh, crisp vegetable, for as long as a
week. They must be kept moist; otherwise they will wilt or
discolor. If kept longer, they must be blanched for 2 minutes,
then canned as a green beans, dried, or frozen.”
Tables show: 1. Proximate and mineral composition of
soybeans and soy flours. Essential amino acids in servings
of certain protein-rich foods (lean meat, eggs, cooked
soybeans). 3. Calcium, iron, and B vitamins (thiamine,
riboflavin, niacin) supplied by common serving portions
of certain foods. 4. Vitamin composition of 7 soy products.
5. Food values of sprouted soybeans and of some common
vegetables per 100-gram edible portions. 6. Thiamine,
riboflavin, and niacin content of soybeans during sprouting,
storage, and dehydration. 7. Soybean milk, cow’s milk, and
human milk (typical nutritional analyses). 8. Composition of
some [seven] soybean products used for food in the Far East.
9. Varieties of soybeans most suitable in New York State for
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animal feed and human food (For green vegetables: “Garden
varieties such as Green Giant, Hokkaido, Jogun, Bansei,
Fuji, Tortoise Egg, and Willomi”).
Concerning “Fresh Green Soybeans: When gathered
from the garden while the pods are still greenish and the
seeds are still soft but fully developed, the soybean is a new
green vegetable that some persons say is more attractive and
delicious than the fresh lima bean. Many Victory gardeners
have grown them for the first time, and they may be
purchased commercially canned as are green peas.”
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “protein quality.”
Address: New York.
4404. Mississippi Agric. Exp. Station, Delta Branch Station.
1945. Delta study on soybean planting methods indicates
crop suitable to mechanization. Mississippi Farm Research
8(2):1, 8. Feb.
• Summary: “It is apparent from the number of inquiries
into the merits of various labor-saving practices from delta
planters that cropping systems on many plantations will be
greatly modified in 1945 because of the shortage of labor.
In this connection experiments were conducted at the Delta
Experiment Station in 1944 to evaluate various methods of
planting soybeans.
“In one test the relation of row and drill or broadcast
plantings at different dates of planting was studied. Row and
drilled plantings of Ogden soybeans were made April 17,
May 8, May 29, and June 19. Those in rows were planted
flat at the rate of 40 pounds of beans per acre, with rows
40 inches apart. The drilled plots were planted with a disk
grain drill (disks 9 inches apart) at 75 pounds per acre. Four
replications of the row and drilled plots were made at each
date of planting. Before making the first planting the entire
test area was thoroughly disked, killing all weeds. At each
subsequent planting, plots remaining to be planted were
again disked. Thus, in all plantings except the first, at least
two crops of weeds were killed before planting. The yields
and plants per square foot are given in table 1.
“The counts of number of plants per square foot show
considerably larger numbers in the drill planting, but
between dates of planting the differences are not large.
The yields obtained from the two methods of planting are
interesting. Ogden soybeans planted April 17, and May 8, in
40-inch rows yielded significantly more than drill plantings
made at the same time. In the later plantings, however, there
was little if any difference in yield from the two methods of
plantings.
“The greatly reduced yields of early plantings of
the drilled plots were due very largely to the excessive
competition from weeds in these plots. There were
progressively fewer weeds in the later plantings due largely
to the fact that a second crop of weeds had been killed before
planting. While the weeds were controlled by cultivation

in the row plantings, the earlier plantings had to be hoed.
The Rough Pigweed, Amaranthus retroflexus, was the most
troublesome weed in the test area.”
Page 8: “It is of interest to note that the yields increased
progressively with the date of planting. While a part of this
difference may be attributed to better weed control, seasonal
conditions, primarily rainfall, were unusually favorable to
later plantings. Dates of planting tests in the past have shown
that plantings in mid-May have consistently produced high
yields of soybeans.
“In another experiment the productivity of check
versus row plantings of soybeans was determined. The test
was planned to compare the productivity of the Ogden and
Volstate varieties of soybeans, in check plantings of 2, 4, 8,
and 16 plants per check hill, with 40-inch rows planted in
the usual manner. Five complete replications of each method
was planted on May 9. Because of unfavorable conditions
for germination and subsequent growth, the number of plants
per hill was less than had been planned, particularly with the
check plantings of 8 and 16 plants per hill. The averages of
plants per hill, yield, and plant height for each variety are
given in table 2.
“It should be noted from this one-year test, that there
was no appreciable difference in yield of these varieties
when planted in rows or check planted. The yields from the
hills with a large number of plants were not significantly
greater than those with fewer plants in this test.
“It should be pointed out that these data are the result of
only one test. Had several years data been available, more
reliability could be placed in the results.”
Tables show: (2) “Averages of number of plants, plant
height and yield of the check versus row method of planting
test.” Address: Stoneville, Mississippi.
4405. Soybean Digest. 1945. A cooperative mill roundtable.
Feb. p. 13.
• Summary: “The managers of Iowa’s seven soybean
cooperatives take part in a panel discussion at the Farmers
Grain Dealers Association of Iowa convention at Des Moines
January 18.” A large photo shows 6 of the panelists seated
at a table. Standing at the lectern and microphone is M.M.
Stientjes, manager of the Big 4 Cooperative Processing
Association at Sheldon. Behind him on the wall is a map of
the United States and many flags. The map’s title appears to
be “W.D.I.’s Market News Service brings you market reports
from USDA–W.F.A. Office of Marketing Services.”
The other panelists are: (1) Clifford Gregory, Farmers
Cooperative Co., Dike, Iowa. (2) Glenn Pogeler, North Iowa
Cooperative Processing Association, Manly. (3) Karl Nolin,
Farmers Cooperative Association, Ralston. (4) R.W. Jurgens,
West Bend Elevator Co., West Bend. (5) Edward Olson,
Boone Valley Cooperative Association, Eagle Grove. (6)
C.K. Gordon, Farmers Cooperative Elevator, Martelle.
Stientjes told his audience, more than 500 cooperative
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grain dealers, that the co-op soybean processing plants
“came in as an emergency proposition to help out with war
production. He admitted that the group may have to scrap
their equipment after the war in favor of more efficient
outfits. ‘We rode in on this war and we may ride out with
this war. If we can’t meet competition we will go by the
wayside.’” Stientjes said he hoped the co-ops would be in a
financial position to make the changeover without loss.
The co-ops plan to obtain the soybeans they process
from members, and to market the oil meal through member
organizations. Presently, only about 15-30% of U.S. soybean
production passes through elevators owned by farmers or
cooperatives.
Note: This is the earliest document seen (June 2005)
that mentions Glenn Pogeler or the North Iowa Cooperative
Processing Association.
4406. United States Rubber Co., Naugatuck Chemical
Division. 1945. Do you know Spergon–seed protectant–is
also beneficial for soybeans? (Ad). Soybean Digest. Feb. p.
17.
• Summary: A ½-page ad. “Spergon protects seeds against
destructive fungi that attack seeds and cause decay. Your
state experiment stations have proved its value in increasing
stands and yields especially in cold, wet springs that
encourage fungi destruction. The higher yields, savings in
seed and replanting crops pay for treatment many times over.
“Advantages: (1) Non-poisonous and non-irritating to
operator when applying to seed. (2) Makes planting easier–
seeds slip through drill. (3) Overdose not harmful to seed.
(4) Does not deteriorate with age–may be applied long in
advance of planting.
“2 ounces of Spergon protects 1 bushel of soybean
seed.”
Note 1. This is the earliest document seen (Sept. 2011)
that contains an ad for Spergon.
Note 2. This ad also appeared in the March 1945
(p. 6) issue of this periodical. Address: 1230 Sixth Ave.,
Rockefeller Center, New York 20, NY.
4407. Davidson, Jehiel. 1945. Total and free amylase content
of dormant cereals and related seeds. J. of Agricultural
Research 70(6):175-200. March 15. [37 ref]
• Summary: Soybeans were one of the seeds studied. Of the
principal cereals, wheat showed the highest diastatic activity;
it was followed closely by rye, with barley a distant third.
Oats, corn, and rice showed very little diastatic activity.
Table 6 (p. 179) shows the development of total and free
diastatic power in degrees Lintner in dormant soybeans
(Easycook and Rokusun varieties), buckwheat, sorghum, and
cowpeas after 3 hours and 24 hours of extraction. Table 11
shows the effect of addition of 10% of various seeds (incl.
soybeans) on the development of diastatic power in flour.
Soybeans caused the largest percentage increase, 144.5%.

Among noncereal seeds, soybeans have a relative
abundance of amylase, whereas most of the other seeds
tested have little or none. This abundance in soybeans is
“somewhat surprising, since they are practically devoid of
starch. It would seem, therefore, that amylase has some other
function in plant metabolism besides the transformation of
starch into sugar.” Of all the seeds studied, soybeans also had
the highest proteinase content.
The theory behind so-called bread improvers is that
they inhibit the excessive proteolysis of the flour proteins
by natural proteinases found in the flour. This study found
“evidence supporting the theory on the mechanism of
liberation of amylase in cereals advanced by Myrbäck and
others; namely, that the amylase is combined with proteins
and is liberated by proteinases naturally found in cereals or
by added proteinases.” Address: Assoc. Chemist, Bureau of
Agricultural and Industrial Chemistry, USDA.
4408. Aamodt, Phyllis. 1945. Soybeans... and people: The
new wonder food. Soybean Digest. March. p. 26-27.
• Summary: “Soybeans were discovered about 5,000 years
ago by the people of the Orient. They were considered a poor
man’s meat long before the nutritive value was discovered.
The Chinese coolie tells us that without soybeans in some
form in the diet, he gets weak, fatigued, or exhausted.”
Except for communities near the Coast of China where fish is
obtainable, the soybean was the best source of protein for the
working classes.
Soybeans were not used for food in America until 1892,
when they were used as a substitute for coffee.
Soy flour is now playing an important part in the K
ration. “Soybeans are also being sent to remote places like
Greenland and North Africa where they are sprouted and
used as a fresh vegetable.”
“Soybeans are also used in school lunches. For example,
in 1942, about 5 million pounds of school lunches were
purchased for school lunches. This soup consisted of 25
percent soybean flour or grits,...”
Now that meats are rationed, a good meat substitute is
needed.
Two photos show Phyllis Aamodt. She is the daughter
of Dr. Olaf Aamodt, chief of the division of forage crops
and diseases, Bureau of Plant Industry (USDA), Beltsville,
Maryland. Address: High school sophomore (age 14),
Hyattsville, Maryland.
4409. Beard, David F. 1945. Boost Ohio yields with early
high-oil varieties. Soybean Digest. March. p. 15-16.
Address: Extension Agronomist, Ohio State Univ.
4410. Carr, Robert B. 1945. When to plant in Mississippi.
Soybean Digest. March. p. 19. [1 ref]
• Summary: “A test to determine the time to plant soybeans
was conducted at the Delta Experiment Station at Stoneville,
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Mississippi, in 1943. The experiment included the four
varieties Arksoy, Ogden, Mammoth Yellow, and Magnolia,
planted at 3-week intervals beginning April 3 and continuing
through July 15. Even though the rainfall was below normal
throughout the planting season, there was sufficient moisture
to secure good stands with all varieties at every planting
except the one on July 15. On this date the soil was so dry
that all of the varieties failed to emerge. The growth of the
beans planted April 3 through June 3 was normal, averaging
approximately 29 inches in height. The growth of those
planted June 24 was greatly retarded by the drought of July.
The average height for this date of planting was 21 inches.
The varieties were harvested as they matured. The yield and
other agronomic data and percentage of oil and protein are
given in table 1.
“There was little variation in the yield of Ogden for the
plantings April 3 through June 3. The highest yield of Arksoy
and Mammoth Yellow was obtained when planted May 13.
The yield of Magnolia when planted April 3 and June 24 was
considerably less than when planted April 24 through June
3. The quality of the seed of Ogden and Arksoy was better
on the medium to late plantings than on the earlier plantings.
That of Magnolia was best for the May 13 planting which
matured October 8. Those harvested October 22 were of
slightly inferior quality. The quality of seed of Mammoth
Yellow was better on the early plantings than on the late
plantings.
“The percentage of oil in Ogden was greater in the early
plantings than in the late plantings. In the other varieties
there seemed to be no relationship in the date of planting and
in the content of either the oil or protein.
“These data are in agreement with previous
investigations and indicate that soybeans should be planted
from April 15 to May 15 for the best results.”
A large table, “Dates of planting soybeans: Stoneville,
Missippi,” has 8 columns: Variety, date planted, date mature,
yield (bu/acre), oil (%), protein (%), plant height (inches),
seed quality.
This is a Cooperative investigation between the Bureau
of Plant Industry, Soils, and Agricultural Engineering,
U.S. Department of Agriculture; the U.S. Regional
Soybean Laboratory [Urbana, Illinois]; and the Mississippi
Agricultural Experiment Station. Address: Asst. Agronomist,
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration, U.S. Dep. of Agriculture.
4411. Combs, O.B. 1945. Freezing vegetables and fruits.
Wisconsin Agricultural Extension Service, Circular No. 357.
16 p. March. See p. 8.
• Summary: The Bansei and Mendota varieties of vegetable
soybeans were adapted to preservation by freezing.
“Harvesting and preparation: Harvest pods when near full
size but still bright green. Wash thoroughly; scald in pods.

Cool, shell, rinse in cold water, and pack without further
heating. Scalding time: 10 minutes in steam or 8 minutes in
boiling water” (p. 8). The pods must be processed as soon
as possible after they are picked, must be frozen rapidly, and
stored at or below 0ºF. Address: Madison, Wisconsin.
4412. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1945. Varieties of farm
crops for Montana, 1945. Montana Agricultural Experiment
Station, Circular No. 182. 36 p. March. See p. 10-11, 29.
Revision of Circular No. 177 (April 1944). Revised as
Circular No. 188. March 1947.
• Summary: Pages 10-11 gives the same advice concerning
soybeans as Circular No. 177 (April 1944). Page 29
describes 2 soybean varieties: Minsoy and Early Minnesota
Manchu. Address: Dep. of Agronomy and Soils, Bozeman,
Montana.
4413. Fats and Oils Situation (USDA Bureau of Agricultural
Economics).. 1945. Table 9–Oleomargarine: materials used
in its manufacture, 1937-1944. FOS-97. 25 p. March. See p.
7, 13. [1 ref]
• Summary: Page 13: In 1942 166.4 million pounds of
cottonseed oil and 133.3 million pounds of soybean oil were
used in the manufacture of margarine in the United States.
In 1944 the gap had narrowed, but cottonseed oil was still
ahead: 215.0 million pounds of cottonseed oil and 211.1
million pounds of soybean oil were used in the manufacture
of margarine in the United States in 1944.
4414. Hollett, S.D. 1945. Processor’s idea of a good variety.
Soybean Digest. March. p. 13-14.
• Summary: Discusses the characteristics that soybean
crushers search for in soybean varieties, and the effect of
World War II on soybean prices and involvement by the
USDA and the Commodity Credit Corporation.
In January 1942, “only a few weeks after Pearl Harbor,
Ohio soybean growers were electrified by an announcement
from Washington [DC] that the Government had fixed
the price of soybeans at $1.60 per bushel and had set a
production goal requiring approximately 9 million acres.
This was almost double any previous year’s planting.
Then in 1943 the price was $1.80 per bushel and you were
asked to plant 10 million acres. All this was culminated by
the planting in 1944 of approximately 15 million acres to
soybeans from which you have harvested beans worth $2.04
per bushel, with premiums for low moisture content...
“When the Japs captured the Philippines they deprived
us of about a billion pounds of fat a year. In September of
the year 1942 every processor in the country received a letter
signed by J.B. Hutson, president of the Commodity Credit
Corporation, which read in part as follows: ‘The President
and Secretary of Agriculture in order to promote the
production of soybean oil for war purposes and the orderly
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movement of soybeans at the support price have authorized
the Commodity Credit Corporation to develop a program
designed to accomplish these objectives...’” A portrait
photo shows S.D. Hollett. Address: Manager, Swift & Co.’s
Fostoria, Ohio, soybean mill.
4415. O’Kelly, J.F. 1945. Soybean varieties: Raymond,
College and Holly Springs. Mississippi Farm Research
8(3):8. March.
• Summary: “During recent years considerable attention has
been given to the possibility of producing soybean grain in
the hill areas of the State to be processed for oil. Some of
the recent seasons have been abnormally dry and seldom has
it been possible to obtain fair to good yields over extensive
areas in any one season.
“The accompanying table gives results obtained in 1944
and represents quite well what has happened in previous
years. A few rather definite conclusions can be drawn.
“The yield of soybean grain is almost certain to be
disappointingly low in extremely dry seasons and on soils
which do not retain moisture well. The oil content of such
beans is usually low, with the result that they must be sold at
a discount when in competition with beans from some other
areas.
“The production of soybeans for grain in the hill areas
should be confined to fertile and somewhat moist bottom
soils.
“Soybean production for hay has decreased in recent
years but there is still a considerable demand for seed of
types suitable for hay. Farmers who produce soybeans for
grain would do well to consider growing planting seed of hay
types rather than beans for oil.”
The table is in the middle of the page.
4416. Schiffman, Edward G. 1945. Cooperative soybean
mills need to plan now for the future. Washington, DC:
USDA Farm Credit Administration, Cooperative Research
and Service Div. 9 p. March 1.
• Summary: Contents: Introduction. Form of organization:
Four general groups. Equipment used. Present equipment
will be obsolete. Factors affecting operations: Size of plant.
Capacity operations. Handling charges. Diversification of
activities. Labor cost and utilization. Oil yields. Moisture
content of meal. Cost of plant. Distribution of savings
(patronage dividends). Summary.
“The purpose of this report is to discuss the present
status of cooperative soybean oil mills, some of the factors
which should be considered in organizing and operating such
a mill, and the nature of the problems these mills are likely to
be confronted with in the future.
“The experience of cooperatives in operating soybean
oil mills is rather limited. The first such mill was organized
in Henderson, Kentucky, in 1940. Rapid expansion took
place [during World War II] and on January 1, 1945, 20

such mills were either in operation or under construction by
cooperatives. Much of this expansion was the direct result
of farmers’ inability to purchase protein feed concentrates.
To alleviate this shortage, farmers in many areas acquired
their own mills on a cooperative basis to process their own
beans.” Relatively little consideration seems to have been
given to the financial outcome of these mills or to various
organizational and operating problems. “The large net
savings resulting from present wide processing margins
guaranteed by the Federal Government, cannot be expected
to continue beyond the present war emergency period.”
“Cooperative soybean mills can be roughly classified
into four general types as to their form of organization.
These are: (1) those owned and operated as an integral part
of a local cooperative elevator; (2) local mills owned and
operated independently of any other cooperative activity;
(3) mills owned and operated by a federation of cooperative
elevators; and (4) those owned and operated by and for a
cooperative located outside the territory from which the mill
obtains its beans. Method of organization in itself may not
be important but it is important that the type of organization
be suited to the size and type of plant needed, available
capital, available supplies of beans, sales outlets for meal,
methods of distributing patronage dividends, location, transit
privileges, and other related matters.”
Of the 20 cooperative soybean oil mills in operation
or under construction as of January 1, 1945, 18 use screw
press or expeller equipment, 1 uses both screw press and
solvent extraction equipment, and 1 uses solvent equipment
only. Address: Senior Agricultural Economist, Cooperative
Research and Service Div.
4417. Soybean Digest. 1945. Grits and flakes... from the
industry: The War Food Administration sold 500 sacks of soy
grits,... March. p. 29.
• Summary: “... located at Decatur, Illinois, at $2.32½ cwt
[per hundredweight] Jan. 29. The Cereal By-Products Co.,
Chicago, was the purchaser.”
4418. Stoddard, Mary Hoyt. 1945. William Hoyt Stoddard.
Carlinville, Illinois. 6 p. March. Unpublished typescript. 28
cm. [1 ref]
• Summary: Written by W.H. Stoddard’s daughter at the
request of Dr. W.L. Burlison (Head of the Univ. of Illinois
Agronomy Dept.), with handwritten notes added by the
author in 1975, this is a biography of one of the first soybean
pioneers in Illinois.
“A trustworthy public official, a far-sighted pioneer
in better farming methods, and a Christian gentleman,
William Hoyt Stoddard of Carlinville, Illinois, during his
lifetime performed highly valuable services, and at his death
bestowed an inestimable legacy upon his fellow men. True
it is that many who now benefit by his labors are unaware of
their debt to him, and this brief biography is written with the
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purpose of giving Mr. Stoddard a portion of the credit rightly
due him, particularly in the field of agriculture.
“William H. Stoddard was a pioneer American of the
finest type, the kind that as a young man sees visions, and
as an old man dreams dreams–the kind of man that during
his maturity steadfastly labors to make his visions become
actual, advantageous experiences so that the people may not
perish, who convinces others of the worthwhile truths he
discovers, and in his dreams catches glimpses of possibilities
far beyond the range of the ordinary man’s thoughts.
“Let us consider his life. William H. Stoddard was
born June 22, 1853 in Waverly, Illinois. His father, S.
Curtis Stoddard was a native of Connecticut who came to
Illinois in 1849. His mother, Harriet Newell Hoyt, was a
native of Vermont, who came to Illinois with her parents in
1839. (The ancestors of each had lived in Connecticut and
in Massachusetts.) In Jacksonville Miss Hoyt established
what was then known as a ‘select school for young ladies’;
in 1842 she moved to Waverly, where she taught country
schools and participated in a literary club which compiled a
monthly manuscript periodical called ‘The Portfolio.’
“S. Curtis Stoddard and Harriet Hoyt [William’s father
and mother] were married in Waverly in 1851. To their union
three children were born, namely: William Hoyt, 1853 [died
Jan. 13, 1942]; Charles Lumas, 1855, who in March, 1945,
resides in Carlinville [he died 1956]; a daughter, who died
when an infant. The family lived simply; they were interested
in books and religion as well as in earning a living. William
attended school in Waverly until he was eleven years of age.
He was a member and the last survivor of the Wideawake
Club, an organization of small boys whose parents were
supporters of Abraham Lincoln. His great interest in the
events and the personalities of the Civil War is illustrative
of his lifelong interest in local, national, and world affairs.
To his rich storehouse of memory came authors, historians,
editors, Boy and Girl Scouts, representatives of civic groups,
students, and the man on the street, and Mr. Stoddard
generously shared with all.
“In 1865 the Stoddard family moved to a farm of 120
acres on Honey Creek in Brushy Mound Township, 3 miles
south of Carlinville, Macoupin County, Illinois. William
went to the country school and then attended Blackburn
College for one year. During his youth he and his brother
helped their father clear the land, several acres of which now
comprise Lake Carlinville. William took intense pleasure in
collecting the Indian relics left by a tribe that once had winter
camp near the creek, and even today you may drink cold
water from the unfailing spring which for decades untold has
served red men and white.
“After leaving school Mr. Stoddard continued to farm,
in which activity he was much interested throughout his long
and fruitful life of eighty-eight years, although he moved
to Carlinville in 1901. He read widely, he experimented
with new crops, he budded, grafted, and planted trees, he

improved varieties of grains and livestock–all this with
the delightful enthusiasm of the enquiring scientist and
the common sense of the practical farmer. His father and
brother were more nearly content to follow beaten paths in
agricultural practice, while William ventured into new fields
of improvements that gave him great satisfaction and made
it possible for others to enjoy prosperity such as he never
attained.
“William Stoddard deserves special honor and
recognition because he was truly a pioneer among early
growers of soy beans; his greatest contribution to agriculture
is probably his introduction of soybeans in Macoupin
County in the year 1889, and his subsequent advocacy of
this crop by lectures and writing during the next fifteen
years, in particular, and to a lesser degree only when he was
compelled for unavoidable reasons to discontinue farming.
In the late 1870’s and in the 1880’s he had read all the
information obtainable dealing with this unusual plant; in
the East it had been grown successfully on even poor soil,
so Mr. Stoddard, eager to improve his none-too-fertile farm
and at the same time experiment with a new crop in a new
locality, purchased some seed. Where he obtained it is now
uncertain; it probably came from the East, though there is
a slight possibility that it came from Mt. Carmel, Illinois,
where lived another pioneer in soybean growing. It was
about that year or a little later that a physician who owned
farms at Mt. Carmel went to speak at the Macoupin County
Farmers’ Institute, extolling the value of soybeans as a
method of improving thin, worn-out soil so that productivity
would be increased and mortgages, so prevalent during
those years, could thereby be lifted. Of course, there was no
market for soybeans as such at that time, and none appeared
for a number of years. William and C.L. Stoddard heard the
southern Illinois lecturer; while it is probable that William
had grown his first crop before that time, his interest was
doubtless kindled, for he continued his experiments, kept
records, and drew conclusions. His acreage was not very
large, but he had many curious visitors and his results were
conclusive. He was one of the nine men who organized the
Macoupin County Farmer’s Institute, the forerunner of the
Farm Bureau, so it is not surprising that he soon began to
tell and show other progressive farmers the results of his
experiences. He lectured in an interesting manner, going to
many county and district institutes between 1889 and 1905.
At Tiskilwa, Carrollton, Jacksonville, and many other places
he told the characteristics of the different varieties, which he
typed as the Early Dwarf, the Medium Early, and the Late
Mammoth; he had both the black and yellow kinds; he told
how to plant and to harvest the beans; he told their food
values as hay and as meal; for he had tried them on his own
stock and had seen others’ results; he spoke convincingly
of their beneficent effects on the soil. Hundreds heard that
information; consequently more and more people ‘tried a
bushel of seed,’ and the crop eventually secured a foothold
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in Illinois. Called upon to give more lectures than he could
afford time and money to attend, and having received
hundreds of inquiries from all over the country so that his
correspondence became burdensome though pleasurable,
in 1899 he had a six-page pamphlet printed by the Enquirer
Printing Establishment in Carlinville:” Continued. Address:
1945: Carlinville, Illinois; 1975: Mrs. Earl Best, 202 Sue St.,
Carlinville, IL 62626.
4419. Stoddard, Mary Hoyt. 1945. William Hoyt Stoddard
(Continued–Document part II). Carlinville, Illinois. 6 p.
March. Unpublished typescript. 28 cm. [1 ref]
• Summary: (Continued):
“’Soy or Soja Beans. What they are, How to grow them,
and What they are good for.
“’Extract from a paper read before the Macoupin County
Farmers’ Institute, Dec. 21, 1898.
“’W.H. Stoddard, Carlinville, Macoupin County, Illinois.
“’Carlinville, Ill. Enquirer Printing Establishment,
1899.’
“This very early dissertation had widespread popularity;
like his vigorous speech, his written prose is clear, direct,
and flowing. A list of men in the Midwest states who began
to study and visualize the possible future of this new crop
as early as 1890 in Illinois mentioned in ‘Twenty-five
Years of Soybean Growing In America,’ Soybean Digest,
September, 1944, includes several who corresponded with
Mr. Stoddard to the extent that he mentioned their names
in his home several years later: C.A. Rowe of Morgan
County, who doubtless heard early lectures; Mr. Fouts of
Indiana; someone in Tazewell County (possibly Mr. Ralph
Allen) who had heard a talk; a Mr. McIlroy (possibly the
man from Ohio); and many others whose names were but
names to a small child who then did not realize the import
of her father’s work and his contribution to the world. The
lecture extract contains references to history, statistics of the
Kansas Experiment Station, and information published by
the United States Department of Agriculture; but the reader
is impressed most by the case Mr. Stoddard built upon his
own independent experimentation, the initiative he showed,
his weighing of evidence, and his sound conclusions.
So clear-sighted and scientific, put to everyday use and
generously shared with whosoever would take advantage
of gratis information. C.L. Stoddard said that William first
grew soybeans on a rather poor hillside where nothing else
would prosper. Honey Creek, known for its disastrous floods,
did its worst during these years, and there were many other
discouragements, especially financial ones. C.L. Stoddard
cared little for experimentation or soybeans, but he raised
them one year and made talks about them before farmers’
institutes at Carlinville and Virginia, Illinois. After all, the
lack of a market made the immediate value of this new crop
appear very small, and this fact influenced the attitude of
the general public. The father [William’s father] died after

a long period of ill health, but William continued his work
until his brother married and left the farm; William and his
aged mother moved to the city of Carlinville in 1901, when
he took on the task of carrying mail on rural route seven,
the notorious stretch of thirty-seven miles of clay hills, oftflooded bottom land, and not a foot of improved road. It was
for his friends of Brushy Mound as well as for his country
that Mr. Stoddard rode horseback fourteen weeks one winter,
that he often forced his horse to swim, for the mail carrier
was compelled to go through in spite of all conditions in
those days or endure the tongue-lashings of the postmasters
and government censure; even after a hard day of twelve
hours, Mr. Stoddard was sometimes chided because he did
not return ‘on time.’ The physical strain told on both William
and C.L., who engaged in the same work, and after thirteen
years William’s health broke and he resigned. Moreover,
the excessive cold and heat affected the optic nerves, [later]
causing each man to spend his last years in blindness.
William was totally blind for ten years. His labors were
carried on when salaries were very low and he had to quit
before pensions came into effect. Mr. Stoddard turned his
attention to purebred swine and to small-scale truck farming.
That was about 1914.
“The elderly Mrs. Stoddard [William’s mother] died
in 1902, and on November 12 of that year William married
Miss Mary V. English of Shaw’s Point Township, east of
Carlinville, a fine woman [of excellent family]. She was
sympathetic to his interests and did more than her share
to make their life together as happy and comfortable as
possible. It is an item of interest that these two, who were so
devoted throughout life, were introduced in the horticulture
building at the Macoupin County Fair, and that the brief
itinerary of their honeymoon included Jacksonville, where
Mr. Stoddard appeared as a lecturer on soybeans. Being an
individual who was ever modest about his abilities, and one
whom praise deeply touched, he stood during this lecture
at a point on the stage from which his bride could hardly
see him because of a large pillar. They made their home in
Carlinville and to them was born a daughter, Mary Hoyt
Stoddard [5/11/1906. In 1967 she married Earl Best. In 1975
resides at 202 Sue St., Carlinville, Ill. 62626. She taught
school 42 years]. These three were very happy together, for
a cooperative Christian atmosphere prevailed in the home
and there was a similarity of tastes, ideals, and interests;
they engaged in genial conversation, much reading, church
activities, study, and work.
“In the early days good wells were a farmer’s priceless
possession, so that a man who had the ability to locate
strong streams was frequently called upon to tramp the
hills in search of a place to dig a well. Mr. Stoddard, using
a V-shaped stick, located at least one hundred forty wells
during his life, telling also the approximate depth at which
the stream flowed. He reverently considered this ability a gift
of Providence; in only three instances did the attempts prove

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1631
unsuccessful, when hard-pan was struck before the welldiggers reached the stream. In dry summers stockmen who
had scorned ‘water-witching’ called, dug, and drank. Mr.
Stoddard generally asked a dollar for his service.
“He was always very proud of his community and state,
cherishing its early history, glorying in its progress, for he
was no reactionary. From the banks of Macoupin Creek he
took home the plants of the white artichoke, from whose
Indian name comes the county name ‘Macoupin.’ It pleased
him to foster these yellow-flowering plants; no one else
had thought to do such a thing. He was glad, also, when
the mayor [Mr. Ernest Robertson] and other residents of
Carlinville were considering the construction of an artificial
lake, to talk with them about the topography of the various
sites considered. He strongly recommended the beautiful,
advantageous site finally chosen, basing his arguments on
knowledge accumulated over a period of many years. He
greatly regretted being unable to see the lake which covered
part of his old farm, Honey Creek Channel, Wild Flower
Hill, and the site of the Black Covered Bridge, yet he
applauded the improvements without lamenting the past.
“Earlier [1914-20], when living on the farm Mr.
Stoddard had raised ‘Big Macoupin’ white seed corn and
purebred Ohio Improved Chester White swine; he resumed
these lines of activity, and worked fourteen years perfecting
a new variety of sweet corn by scientific methods. For many
years he was an outstanding exhibitor of prize-winning
livestock and horticultural products at the Macoupin County
Fair, which rated as one of the best agricultural displays in
Illinois. His friendliness shown at these exhibits doubtless
had some influence in encouraging others’ progressive
farming and pleasurably widened his acquaintance. After ill
health forced him to discontinue his own work, he assisted
as long as he was able in judging. Occasionally he wrote
articles for stock magazines, including The Chester White
Journal; [He had contributed to W.B. Otwell’s Farmer
Boy Club (4-H predecessor)]” (Continued). Address: 1945:
Carlinville, Illinois; 1975: Mrs. Earl Best, 202 Sue St.,
Carlinville, IL 62626.
4420. Olmsted, Fred L. 1945. Who’s who and why [Herbert
Marshall Taylor and Delsoy]. Detroit News. April 16. p. 4.
• Summary: Herbert Marshall Taylor is a native of Canada.
When “hail, frost, and influenza” put an end to his farming
in Alberta, he returned to Toronto, where he had received
a university degree 6 years earlier. “He acquired American
rights to a gadget which British housewives had bought
in quantity to make cream from butter and milk through
homogenization. He sold 30,000 in the United States, but it
wasn’t a big-time success.
“By 1937 Taylor had perfected a product using a milk
base and vegetable fat. And he had motorized the gadget. He
started selling the product to bakers in New York. It saved
them $1 a gallon on whipping cream. The idea spread to

other cities.”
In Nov. 1942 the War Food Administration issued an
order prohibiting the sale of whipping cream in America.
After dairy interests forced Taylor to leave Chicago, he
picked up a partner, Eric R. Swanson, who is still with
him, and in Dec. 1943 started a business in Detroit. [Note:
Swanson lived most of his life in Dearborn.] Though dairy
people continued to oppose him, his “business soared. In
1944 it jumped from 1,400 to 20,000 gallons a month. He
sold at wholesale, then added half pints for the home trade.
Now he claims 1,500 independent distributors here [in
Detroit]. But along came a War Food Administration order
placing a 19 per cent limit on all fats–animal or vegetable–
used in his product [which combined a milk base with
vegetable fat]. WFA also cut his milk quota. So he started
using soy milk as a base, producing an all-vegetable product.
“Taylor drew the fire of OPA [Office of Price
Administration], too. He says it is demanding damages for
overcharges which would put him out of business. But Taylor
isn’t through. He grossed $267,000 last year. He added a
plant in Dearborn to his start in Detroit. He’s planning to
market soy milk, butter, cheese [tofu?], and frozen dessert
[soy ice cream]. There is an indication that Henry Ford is
interested.”
Note 1. This is the earliest English-language document
seen (Sept. 2013) that uses the term “frozen dessert” to refer
to soy ice cream.
Note 3. This is the earliest published document seen
(Oct. 2013) concerning soy-based whip topping
Note 3. Herbert Marshall Taylor learned how to make
soymilk and soy-based whip topping from Bob Smith and
Rex Diamond at Henry Ford’s George Washington Carver
Laboratory in Dearborn.
“’The dairy lobby in Washington [DC] is powerful,’
says Taylor. ‘But I’ve been fighting the dairy interests for 12
years. They’ll never stop me.’” A photo shows Mr. Taylor.
An ad below this article (not in The Detroit News,
but in Rex Diamond’s scrapbook; original source and date
unknown) is titled “What is Delsoy? It’s the dessert topping
that’s winning the enthusiastic approval of housewives by the
hundreds of thousands. Delsoy is the original topping made
of natural vegetable products.” The ad shows illustrations
of two non-dairy whip toppings: (1) In the foreground,
“Delsoy Super Whip: Instant Dessert Topping” which is sold
in a pressurized can. The ad states: “Introduced in August
1944, the first product of its kind, Delsoy dessert topping has
gained tremendous popularity. Continuing to grow by leaps
and bounds...” (2) In the background, “Delsoy: A delicious
whip,” a refrigerated perishable product which is sold in a
half-pint paper container shaped like a truncated cone.
4421. U.S. Regional Soybean Laboratory. 1945. Payroll.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 123. April 20. 1 p.
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• Summary: This is a 1-page fill-in form. Near the top are
two black horizontal lines after: Station. Payroll period.
Below that is the word “Month:” followed by a black spaces
and then two rows of small boxes (one row below the other)
with the numbers 1 to 31 in the boxes. After that a vertical
column “Total Hours.”
Below that are numerous wide, horizontal blank boxes
for each persons on the payroll. Inside each box is written.
“Title:” “Rate per hour:” and “Name:*”
At the bottom left: “* Indicate addresses only when
check is to be sent to home address. Personnel affidavit and
W-4 forms attached for all new employees.”
“I certify that the personnel listed above have worked as
recorded hereon, and that letter of authorization employment
reported on this payroll does not exceed 60 days for any
unskilled laborer or 30 days for any skilled laborer during the
last 12 consecutive months.
Signature”
“Title Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
4422. Associated Seed Growers, Inc. 1945. The Asgrow
grower’s guide. New Haven, Connecticut. 32 p. 23 cm.
• Summary: On the cover, which contains no title or
company name, is a photo showing various vegetables such
as squash, bell pepper, onion, snap peas, tomatoes, corn,
carrots, etc. Inside the front cover is a planting table–which
does not include soybeans. Spergon is recommended for
seed treatment. The facing page, titled “Asgrow Seeds for
Vegetable Growers” states: “Asgrow Seeds are available
through local dealers and are products of Associated Seed
Growers, Inc., a consolidation of four of America’s oldest but
most progressive seed houses, all founded over 80 years ago
and responsible for much of the improvement in the quality
of vegetables that has taken place since then.”
A table in the middle the same page, titled “Vitamin
content in vegetables,” shows that the soybean is a good
source of vitamin A and an excellent source of vitamins B-1
and B-2. In the section titled “Vegetables for freezing,” at the
bottom of this page, the soybean is not among the ten most
suitable vegetables.
The half-page section titled “Edible soy beans” (p.
5) lists five varieties and the number of days required to
reach the “green-eating stage”: Aoda (110 days), Bansei
(90), Edsoy (90), Giant Green (77), and Hokkaido (98
days). The text begins: “While still a novelty to American
growers, edible or garden soybeans are rapidly finding favor
because of their comparative resistance to drought, disease
and insects. In addition they are of high food value, rich in
vitamins but of low starch content. They are grown and used
similarly to Bush Lima Beans.”
A small photo (p. 5) shows numerous soybeans in their
pods on plants in a field, and a dish of shelled soybeans
with the caption: “Edible Soy Beans–high in food value and

vitamins.”
Two pages near the end, titled “A glimpse of the Asgrow
organization,” show small photos of buildings at Fairfield,
Washington; Milford, Connecticut; Sheboygan, Wisconsin;
St. Anthony, Idaho; Powell, Wyoming; Salinas, California;
Le Roy, New York; Greeley, Colorado; Filer, Idaho; and
Indianapolis, Indiana. Three other larger photos show: (1)
“Asgrow pea seed crops are grown in the high, disease-free
valleys of the Rocky Mountains.” (2) Homestead and seed
barns, Milford, Connecticut. (3) Inside the Asgrow Seed
Laboratory (see p. 14). On the rear cover is a wooden bowl
on a table filled with and surrounded by vegetables. The
caption below reads: “Asgrow Seeds, sold through local
dealers, produced by Associated Seed Growers, Inc.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
4423. Calland, J.W. 1945. Soybeans in 1945. Soybean
Digest. April. p. 7-9, 21.
• Summary: From an address before the American Society
of Farm Managers and Rural Appraisers. Discusses factors
which have a bearing on the future of soybeans.
Contents: Introduction. Plans for 1945 crops. Soil
productivity. Harvest time. New varieties. Plant half of
Cornbelt. Future outlook.
Photos show: (1) “One of the advantages of the new
Lincoln soybean over the older varieties is a higher yield
of oil. Dr. D.F. Beard, extension agronomist of Ohio State
University, left, and Dr. J. Boyd Page of the University,
compare the oil obtained from Lincoln and a standard
variety. That in the tube at left is Lincoln. Dr. Beard says an
acre of Lincolns produced 376 pounds of oil as compared
to 302 by a standard variety.” (2) “Through dealer displays
and by representatives on farm programs the J.I. Case Co. is
doing some important work with soil conservation. Here two
fathers and two sons study a display in the Weiss Hardware
Co. store at Allentown, Wisconsin. From left to right Dad
Jos. Bingen and son Edgar; Son Alois Doll and Dad Arthur.”
(3) “Harvest time: Father and son harvest soybeans near
Mt. Vernon, Iowa. On the tractor is Luther Plattenberger, on
the combine is son, Robert. The two own and farm two farms
totaling 320 acres.”
“Last year the United States harvested a 200 million
bushel crop of soybeans. What happens to a crop of 200
million bushels after we grow it? Of the total of 15 million
acres planted to soybeans in 1943, two-thirds, or 11 million
acres, were harvested as beans. Again two-thirds of these
beans were processed [crushed]–about 132 million bushels,
the balance going for seed, carry-over and feed on the farms
where they were grown.
“Here are the products obtained from this 132 million
bushels processed: 600,000 tons of soybean oil; three million
tons of oil meal; and 300,000 tons of soy flour, grits, and
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flakes.
“Here is how–in war time–these products were used:
90 percent of the meal was used for livestock and poultry
feeds; the balance going into flour, flakes and grits for human
consumption. A little meal found its way into glue for P.T.
boats and into plastics for pistol-grips and helmets.
“Ninety-five percent of the oil went to products for
human consumption, largely shortening, margarine, and
salad oils for the use of our civilians, armed forces and lendlease. The balance of the oil went for industrial uses having
priorities such as soap, protective coverings, textile and
leather processing, glycerine, medicines, and printers ink.”
Address: Director of Agronomic Research, Central Soya Co.
4424. Crops and Markets (USDA Bureau of Agricultural
Economics). 1945. Planted and harvested acreage of certain
crops, for the United States, 1929-45. 22(2):70. April.
• Summary: One of the 26 crops is soybeans. Gives acreage
(in 1,000 acres) grown alone and harvested for beans, for
each year from 1929 to 1945 (estimate). The acreage grown
alone increased from 2,429,000 acres in 1929 to 13,564,000
acres in 1944. The acreage harvested for beans increased
from 0.708,000 acres in 1929 to 10,502,000 acres in 1944.
4425. Crops and Markets (USDA Bureau of Agricultural
Economics). 1945. Prospective plantings for 1945. 22(2):74.
April.
• Summary: Soybeans appear in two tables. (1) Acreage
grown alone for all purposes. Statistics are given for the
following states and U.S. total: New York, New Jersey,
Pennsylvania, Ohio, Indiana, Illinois, Michigan, Wisconsin,
Minnesota, Iowa, Missouri, North Dakota, South Dakota,
Nebraska, Kansas, Delaware, Maryland, Virginia, West
Virginia, North Carolina, South Carolina, Georgia, Kentucky,
Tennessee, Alabama, Mississippi, Arkansas, Louisiana,
Oklahoma, Texas.” For each state is given (in 1,000 acres):
Average 1934-43, 1944, indicated for 1945, 1945 as a
percentage of 1944.
(2) Prospective plantings (of 19 major crops) for 1945
(in 1,000 acres). For soybeans: Average 1934-43: 9,120,000.
For 1944: 13,564,00. Indicated for 1945: 13,236. 1945 as a
percentage of 1944: 97.6.
4426. Dorsett, P.H.; Morse, W.J. 1945. Soys in the Orient.
Soybean Digest. April. p. 10-12. Text of a letter written July
1930.
• Summary: Reprinted from: Proceedings of the American
Soybean Assoc. 1930, p. 96-100. The article was originally
titled “Soybeans in the Orient.” One large photo shows
Morse with several richly illustrated boxes of black miso
[Hatcho miso]; smaller photos show abura-age [deep-fried
tofu pouches], and tofu kasu [okara]. Address: Dairen,
Manchuria.

4427. Morse, William J.; Cartter, J.L.; Probst, A.H.;
Williams, L.F.; Saboe, L.C.; Heuskinveld, D.; Collins, F.I.;
Kroeber, O.A.; Kalton, R.R.; Feaster, C.V.; Geeseman,
G.E.; Lawrence, R.E. comps. 1945. Results of the
Cooperative Uniform Soybean Tests, 1944: Part I. North
Central States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 125. April. 95 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1944%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Map of North Central region. Methods.
Uniform Test, Group 0. Uniform Test, Group I. Uniform
Test, Group II. Uniform Test, Group III. Uniform Test,
Group IV. Preliminary Uniform Test, Group IV. Effect of
location on composition.
The section titled “Cooperating agencies and personnel
for the North Central Region” (p. 2-3) includes: Bureau of
Plant Industry and Soils, and Agricultural Engineering (their
Cooperators are the authors of this report). Illinois Agric.
Exp. Station, Agronomy Dep.: W.L. Burlison and C.M.
Woodworth. Iowa Agric. Exp. Station, Farm Crops Dep.:
I.J. Johnson. Kansas Agric. Exp. Station, Agronomy Dep.:
J.W. Zahnley. Michigan Agric. Exp. Station, Agronomy
Dep.: Leyton V. Nelson. Minnesota Agric. Exp. Station,
Agronomy Dep.: A.C. Arney, [Jean Lambert]. Missouri
Agric. Exp. Station, Farm Crops Dep.: W.C. Etheridge, B.M.
King. Nebraska Agric. Exp. Station, Agronomy Dep.: T.A.
Kiesselbach. North Dakota Agric. Exp. Station, Agronomy
Dep.: T.E. Stoa. Ohio Agric. Exp. Station, Agronomy Dep.:
R.D. Lewis. Purdue Agric. Exp. Station [Indiana], Agronomy
Dep.: G.H. Cutler. South Dakota Agric. Exp. Station,
Agronomy Dep.: E.L. Erickson. Wisconsin Agric. Exp.
Station, Agronomy Dep.: J.H. Torrie.
The map shows that the test sites range from Park River,
North Dakota on the far northwest, to Thayer, Kansas on
the far southwest, to Sikeston, Missouri on the far south, to
Blacksburg, Virginia on the far southeast, to Strongsville,
Ohio on the far northeast.
“The Group 0 Test (p. 7) consisted of twelve named
varieties: Early White Eyebrow, Goldsoy, Kabott, Kagon,
Mandarin (Ottawa), Minsoy, Montreal Manchu, Norsoy,
Flambeau, Ontario (from New York), Pagoda, Wisconsin
Mandarin. A table gives the source or originating agency, and
origin of each.
“The Group I Test (p. 22) consisted of seven named
varieties, two U.S.D.A. plant introductions, and seven
selections from hybrids.” A table shows the names and
origins of these varieties. The named varieties are: Earlyana,
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Habaro, Manchukota, Mandarin (Ottawa), Ontario, Wis.
Manchu 3, Wis. Manchu 606, F.C.31596 [F.C. = Forage
Crops and Diseases, Bureau of Plant Industry].
Group II named varieties (p. 37) are: Dunfield, Earlyana,
Harman, Illini, Lincoln, Mingo, Mukden, Richland, Wis.
Manchu 3. Group III named varieties (p. 59) are: Chief,
Dunfield, Illini, Lincoln, Patoka, Viking.
Group IV named varieties (p. 78) are: Boone, Chief,
Gibson, Macoupin, Patoka.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Harman. Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Associate
Agronomist. All: Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA.
4428. Soybean Digest. 1945. Production of leading fats and
oils from domestic materials, United States, 1919-1945.
April. p. 33. [1 ref]
• Summary: Three graphs from the USDA Bureau of
Agricultural Economics (Neg. 43423) show (in million lbs):
(1) Production of cottonseed oil, peanut oil, and soybean oil.
Cottonseed oil averaged about 1,500 throughout this period,
with a peak of about 1,800 in 1927, then a gradual decline
to about 1,200 in 1943. Peanut oil has been negligible
throughout this time, but increased slightly after 1939.
Soybean oil production was also negligible before 1935,
then it began to increase rapidly, equaling cottonseed oil
production (for the first time) in 1943 at 1,200 million lb.
(2) Production of butter and lard. Lard has been in the
lead most of the time, averaging about 2,400 compared
with 2,000 for butter. Since 1935 lard production has risen
and butter has fallen. (3) Production of inedible tallow and
greases vs. linseed oil. The latter has always been much
smaller, but both have increased since 1935.
4429. Staff members of the Delta Branch Experiment
Station. 1945. Delta soybean varieties. Mississippi Farm
Research 8(4):6. April.
• Summary: Contents: Introduction. Early maturing soybean
varieties. Medium maturing soybean varieties. Late maturing
soybean varieties.
Tables show: (1) Yields and other agronomic and
chemical data of test of early maturing soybean varieties,
1944. The varieties are C101, S100, Macoupin, S55-35.
S55-10, Boone, Gibson, Chief, Patoka, (2) Average yields
and other agronomic and chemical data of test of soybeans
of medium early maturity, 1944. Eleven varieties are listed.
(3) Average yields and other agronomic and chemical data of
test of soybeans of late maturity, 1944. (4) Two-year average
yields and other agronomic and chemical data of soybean
variety tests: Stoneville, Mississippi, 1944. 30 varieties are
listed. Address: Stoneville, Mississippi.

4430. Vickery, Hubert Bradford. 1945. The proteins of
plants. Physiological Reviews 25(2):347-76. April. [85 ref]
• Summary: An excellent history and review of the literature,
although citations are lacking titles. Address: Biochemical
Lab., Connecticut Agric. Exp. Station, New Haven.
4431. Walls, E.P. 1945. Edible soybeans. Soybean Digest.
April. p. 16, 18. [9 ref]
• Summary: This is a summary of the author’s 1943 article
titled “Edible Soy Beans” published in Maryland Agric.
Exp. Station (Department of Horticulture), Miscellaneous
Publication No. 28. 7 p. Address: Canning Crop
Technologist, Univ. of Maryland.
4432. Shollenberger, J.H.; Goss, W.H. 1945. Soybeans:
Certain agronomic, physical, chemical, economic, and
industrial aspects. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-74. 84 p. May 15. Mimeographed.
Slightly revised 1947. 81 p. [39 ref]
• Summary: Contents: Origin and description. Structure.
Chemical composition: Protein, oil, carbohydrates, ash,
vitamins. Culture and harvesting. Production. Crop
disposition: Relative importance as a crop. Marketing:
Grades, international trade, prices. Utilization of whole
soybeans: Seed, feed, food. Industrial development: History
of industry, processing (derived products, production of oil
and meal), considerations in determining size, type, and
location of plants (processing costs, size of plant, millingin-transit privilege, other economic factors), location
and capacity of existing plants. Utilization of soybean
oil: Shortening, margarine, other edible products, soap,
paints and varnishes, linoleum and oilcloth, printing inks,
miscellaneous products, new developments. Utilization of
protein fraction: Feed, food, industrial. Selected references.
Acknowledgments. Address: 1. Commodity Development
Div.; 2. Engineering and Development Div. Both: Northern
Regional Research Lab., Peoria, Illinois.
4433. U.S. Regional Soybean Laboratory. 1945. Record of
seed distribution. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 83. May 16. 1 p.
• Summary: This is a blank form which reads with many
long blank lines:
To: __
“Kindly send by __ the following soybean seed as
directed below.
“From: __
“Send to: __
“Date: __
“Address [3 blank lines]: __
“Varieties: __
“Date sent: __
“Initial: __
“How sent: __.” Address: U.S. Regional Soybean
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Industrial Products Lab., Urbana, Illinois.

Building, Urbana, Illinois.

4434. USDA Bureau of Agricultural and Industrial
Chemistry. 1945. Refiners of soybean and other vegetable
oils. AIC-90. 4 p. May 18.
• Summary: Lists 78 companies, giving city and state (but
not street address) for each.

4436. King, B.M. 1945. Soybean seed production in
Missouri. Missouri Agricultural Experiment Station,
Circular No. 300. 11 p. May.
• Summary: Contents: Introduction. Soybean land: soil
fertility requirements, Map of Missouri showing where
soybeans are grown; 75% are grown in the northeast and
southeast corners. Soil treatments. Varieties for seed: Table
of adapted varieties, Lincoln. Soybean culture: Preparation
of seedbed, inoculation, time of planting, method of planting,
rates of planting, cultivation. Harvesting.
Page 2: “It has long been recognized by farmers and
investigators alike that the production of soybeans is highly
conducive to soil erosion. This objectionable result can
be readily overcome by growing the crop only on slightly
rolling land or level land where erosion is not a problem.”
Note the use of the term “Soybean culture.” Address:
Columbia.

4435. U.S. Regional Soybean Laboratory. 1945. All-purpose
form for payment problems: Voucher, Expense account,
Bill of lading. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 126. May 21. 1 p.
• Summary: This is a 1-page fill-in form. Near the top are
written (with a long black after each): “To:” “Date:” “Sir:”
Below that are three small rectangular boxes all on the
same line. After each is written one of the following: “1034
Voucher” “1012 Expense Account” or Bill of Lading.
Below that is a vertical column, 5/16 inch wide and
divided by horizontal lines into many small rectangular
boxes. After each is written one of the following; the
appropriate box is to be checked.
“Not signed by payee.
“Signed invoice not attached.
“Incomplete itemization.
“Insufficient number of copies.
“Travel voucher–name in caption not in agreement with
signature.
“Corporation voucher–company name caption should
agree with signature.
“Not signed by approving office.
“Approved amount in error.
“Hours worked not listed.
“Rate per hour not given.
“Standard form No. 61, Oath of Office, not attached.
“W-4 forms not attached.
“Surplus statements not attached.
“Amount of charge not listed.
“Weight not given.
“Name of initial transportation company not given.
“Times of departure and tines of arrival not given in
body of expense account.
“Per diem figured incorrectly.
“Requires statement that no further per diem will be
claimed.
“Receipts necessary for miscellaneous emergency
expenditures, where the amount involved is in excess of
$1.00.
“Form AD-1O2 must be submitted in duplicate for
telephone calls.
“1034 vouchers–erasure on total not initialed by payee.”
Note: This is the earliest RSLM document seen (Jan.
2017) on which the laboratory’s address is given as 205
Old Agricultural Building, Urbana. Address: U.S. Regional
Soybean Industrial Products Lab., 205 Old Agricultural

4437. Krober, Orland A. 1945. Kjeldahl calculator.
Transactions–American Association of Cereal Chemists
3(3):169-72. May.
• Summary: Instructions are given for the construction of
a device to eliminate computations of Kjeldahl values. The
device consists of concentric circular scales so arranged
that when the percentage of moisture in the samples is set
opposite the titration of the blank, percentage of N and
percentage of protein are read from outer scales opposite the
titration of the sample.
4438. Smith, A.K. 1945. Debittering soybeans: A list of
patents for removing the bitter taste from soybeans. Soybean
Digest. May. p. 25, 26, 28. Also published as USDA Bureau
of Agricultural and Industrial Chemistry, AIC-73. 9 p. [65
ref]
• Summary: A very useful list of 65 patents on this subject.
The patents are divided into U.S. Patents, British Patents
(12), French Patents (7), German Patents (8), Swiss Patents
(2), Austrian Patents (3), and Japanese Patents (1). Address:
Oil and Protein Div., Northern Regional Research Lab.,
Peoria, Illinois.
4439. Soybean Digest. 1945. I.C. Bradley–Pioneer processor.
May. p. 15.
• Summary: A good biography of I.C. (Clark) Bradley,
a pioneer soybean crusher; a portrait photo shows Clark
Bradley. “At the close of the first world war he was
processing linseed, corn germ and mustard seed with a small
outfit at Chicago Heights. Some agriculturists who were also
soybean enthusiasts approached his firm to suggest that it
try processing soybeans. Soybeans were then an Illinois hay
crop but these men believed the miracle bean would have
a much more substantial future if processors would lend a

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1636
hand.
“Those early soybeaners must have been persuasive,
for the Chicago Heights Oil Manufacturing Co. agreed to
some experimental processing and an attempt at developing
a market for soy products. The firm had both Anderson
expellers and hydraulic equipment. They put Bradley in
charge of the soybean promotion...
“Clark prepared for an experimental processing in
the fall of 1919, only to see practically all the soybeans
harvested that year sold for seed. He was able to secure a few
sorry looking beans that nobody else wanted. From these he
obtained a few drums of oil as sorry looking as the beans.
But he had learned something about the drying, the grinding
and the use of the Anderson equipment, and that whetted his
interest.
“Growers assured him there would be plenty of
soybeans for milling operations the fall following. But the
demand remained good and the entire 1920 crop again went
for seed. So Bradley bought 10 carloads of North Carolina
and Virginia beans, of the Mammoth Yellow variety. With
these and what soybeans he could pick up locally, he was
able to begin operations.
“Soon he was disposing of the first tank car of native
soybean oil ever sold in Chicago. During 1921, 1922
and 1923 enough soybeans became available to permit
processing in a small way on both the Anderson expellers
and the hydraulic presses... Several tank cars of soybean oil
had been produced and marketed through Otto Eisenschiml’s
Scientific Oil Compounding Co. And several hundred tons of
soybean oil meal also had been produced.
“But the oil meal? Let Bradley tell about sales resistance
back in 1921-22: ‘We begged, coaxed and forced feeders
to try it. We hauled meal all over the state and gave feeders
a bag or two to try. We sent meal to experiment stations,
exhibited the meal at state and county fairs in Illinois and
Indiana. We made soy flour, sent samples to bakeries, got
a wheat flour mill to blend soy flour with wheat flour and
distributed five-pound bags to hundreds of grocery stores
where we could get permission to leave it.’
“In 1924 Funk Bros. Seed Co. of Bloomington, Ill.,
bought the Chicago Heights plant and Bradley went with it
to Bloomington... When he induced H.G. Atwood, president
of the American Milling Co., at Peoria, to buy Funk’s entire
output of oil meal another big forward step had been taken in
establishing a market.”
Prior to 1928 U.S. “farmers still hesitated to plant the
[soybean] acreage that would place soybean processing on
a firm basis. They feared that once the demand for seed had
been met, the price would go down. Then the ‘Peoria plan’
was evolved when Atwood, Funk, and the Grange League
Federation agreed that they would buy all the 1928 crop
of soybeans produced from 50,000 acres at a guaranteed
price of $1.35 a bushel. The ‘Peoria plan’ was an enormous
factor in pushing Illinois to the front in soybean production.

‘Undoubtedly this advanced the progress of soybeans many
years,’ Bradley believes.”
“Later Bradley was sent to Taylorville, Illinois, to
establish a processing plant for Funk. When American
Milling Co. merged with Wayne Feed Co., to become Allied
Mills, Inc., they purchased the Taylorville plant, retaining
Bradley as its manager, a post he had held for the past 15
years. Last year the Taylorville mill was destroyed by fire,
but a modern new solvent extraction plant is rising in its
place.” Today Bradley is manager of that plant in Taylorville,
Illinois.
4440. Thom, Charles; Raper, Kenneth B. 1945. Manual of
the Aspergilli. Baltimore, Maryland: The Williams & Wilkins
Co. v-ix + 373 p. May. Illust. 7 color plates. Index. 24 cm.
[260* ref]
• Summary: Contents: Preface. Part I: General discussion.
1. Historical introduction. 2. Classification, generic
diagnosis, and synonymy. 3. Morphology and description. 4.
Cultivation and examination. 5. Preservation of cultures. 6.
Variation.
Part II: The manual proper. 7. The use of the manual.
5-21 contain descriptions of 14 Aspergillus groups incl. 18.
The Aspergillus wentii group. 19. The Aspergillus tamarii
group. and 20. The Aspergillus flavus-oryzae group.
Part III: Reference material. 22. Topical bibliography.
23. General bibliography. 24. Check list of species and
genera. 25. Accepted species, varieties, and mutations.
“After the development of the microscope, men began
to see structure in molds. In 1729, Micheli distinguished
conidiophores and heads. “He noted that the heads were
rough, the spore chains or columns producing an uneven
surface, hence he gave the name Aspergillus (rough head).
He then marked with Latin phrases his sketches of differently
colored moldy substances... Aspergillus capitulo pulla for a
black form, etc.”
“After DeBary’s group began to study organisms in
comparative culture, the number of publications began to
increase rapidly... Titles appeared in the 125 years before
DeBary’s 1854 paper; 73 appeared in the next 18 years
preceding Brefeld’s 1872 papers; 236 in the next 19 years
just preceding Wehmer’s oxalic acid reports in 1891. All of
this may be called the period of physiological morphology.
The remaining two thousand, published between 1891 and
1928, represent the pure culture period. This may equally
well be called the biochemical period” (p. 4-5).
“Aspergillus wentii is a cosmopolitan species that
is fairly common in soils, upon moist grains and other
vegetable matter undergoing slow decomposition... In the
Orient, it is often included with Aspergillus tamarii, A.
flavus, and A. oryzae, all under the latter name as a rule, in
the ‘Koji’ preparations used in the manufacture of various
soy products.”
Aspergillus tamarii is “a cosmopolitan mold upon
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vegetable material undergoing slow decomposition and can
be isolated from almost all soils examined. Like A. niger
and A. flavus, it is more frequently recovered from warm and
semi-tropical soils than from cool, temperate soils, although
it occurs in the latter. The species commonly appears with A.
flavus and A. oryzae as a constituent part of the ‘koji’ used
in the fermentation industries of the Orient. Certain strains
apparently produce appreciable amounts of diastatic and
proteolytic enzyme, while other strains are known to produce
kojic acid...
“Kita’s culture was isolated from a soybean sauce
termed ‘Tamari’, hence the species name. Tamari is made
by a shorter fermentation process than soy sauce or shoyu,
and differs from it in flavor. Kita believed that where it was
made empirically, it owed its individuality to the particular
aspergillus which he isolated and described.”
“Two species names are widely used for members of
this cosmopolitan group. Aspergillus oryzae is applied quite
generally, without regard to morphology, to the strains used
by the Japanese and Chinese in the fermentation of rice and
soy products. Although purified cultures are used in many
places, the nomenclature is based more upon utilization
than upon morphology. There appears, however, in these
industries, a series of strains with long conidiophores, radiate
heads, mostly greenish-yellow, with the green often fading
completely in old cultures. These strains appear to be most
commonly used in the production of the diastatic type of
ferments and to be distributed in the great culture collections
as Aspergillus oryzae (Ahlb.) Cohn. Such strains seem to be
mostly oriental or tropical in origin.” The other species is
Aspergillus flavus. This chapter (p. 262-65) contains many
excellent high-magnification illustrations of A. oryzae.
4441. June 30–Clinton P. Anderson (D), New Mexico,
becomes U.S. Secretary of Agriculture under President Harry
S. Truman (1945-1953) (Important event). 1945.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
4442. TAPPI Bulletin (New York City). 1945. The Northern
Regional Research Laboratory. No. 55. p. 1-3. June 30.
• Summary: A good history of the lab and overview of
its work, plus specific products it has developed, such as
Norepol (the first two letters come from “Northern” and
“Regional”), Norelac, Noreplast, and Noreseal.
Note: TAPPI stands for the Technical Association of the
Pulp and Paper Industry.
4443. Christensen, C.M.; Moses, C.S. 1945. Molds and
bacteria that delaminate plywood bonded with casein and
soybean glues. U.S. Bureau of Plant Industry, Soils, and
Agricultural Engineering. Div. of Forest Pathology, Special
Release No. 25. 24 p. June. (Madison, Wisconsin). [2 ref]
Address: Pathologists, Div. of Forest Pathology.

4444. Falkenburg, L.B.; Teeter, H.M.; Skell, P.S.; Cowan,
J.C. 1945. Polyamides from polymeric fat acids. Oil and
Soap 22:143-48. June. [16 ref]
• Summary: “For the past several years the Oil and Protein
division of the Northern Regional Research Laboratory
has been engaged in an investigation of the polymerization
phenomena of drying and semidrying oils with the object
of developing new and useful industrial applications of
these oils. Certain phases of this research culminated in the
development of Norepol (7), a rubber replacement, and in the
preparation of improved synthetic drying oils (8).” Address:
Oil and Protein Div., Northern Regional Research Lab.,
Peoria, Illinois.
4445. Milner, Reid T. 1945. Report of the soybean analysis
committee 1944-45. Oil and Soap 22(6):141-42. June.
• Summary: “This Committee carried out collaborative
analyses for oil on seven samples during the past year. In
addition, several members of the Committee carried on
extensive investigations of the various factors influencing the
determination of oil.”
Tables: (1) Per cent oil content of whole and ground
soybeans (14% moisture basis). (2) (2) Per cent oil content
(14% moisture basis) as affected by grinding and regrinding.
Address: Chairman, Soybean Analysis Committee, Northern
Regional Research Lab., Peoria, Illinois.
4446. Probst, A.H.; Cutler, G.H. 1945. Indiana soybean
variety tests, 1938-44. Indiana (Purdue) Agricultural
Experiment Station, Mimeo No. 2. 6 p. June. [7 ref]
• Summary: On the cover is an outline map of Indiana
showing the 9 locations, fairly representative of the
soybean growing conditions in Indiana, where the tests
were conducted. They are (from north to south): LaGrange,
Wanatah, Bluffton, Lafayette, Greenfield, North Vernon,
Wheatland, and Mt. Vernon.
Contents: Introduction (short). Locations (nine).
Methods: Testing procedures, yields, lodging, seed quality,
chemical analysis. Results. Variety recommendations:
Earlyana, Richland, Wisconsin Manchu, Lincoln, Dunfield,
Illini, Mukden, Mingo, Patoka, Chief, Kingwa, Macoupin,
Boone.
At the end of this typewritten document is the following
list of references:
Soybeans in Indiana–Ext. Bul. 231. 1944.
Earlyana, An Early Soybean for Northern Indiana. Cir.
286, 1943.
Gibson and Patoka Soybeans–Cir. 270, 1942.
Lincoln–A new Midseason Variety of Soybean well
adapted for Central Indiana Agron. Mimeo. 42. 1944.
Are Soybeans A Menace to Soil Improvement? Agron.
Mimeo. 48.
Soybean Planting Rates and How Widths–Mimeo. 54.
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1944.
Late Planting of Corn and Soybeans.–Mimeo. 56.
Address: Assoc. Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration,
U.S.D.A., and Assistant Chief in Agronomy, Purdue Univ.
Agric. Exp. Station, respectively; Lafayette, Indiana; in
cooperation with the U.S. Regional Soybean Laboratory.
4447. Ernst, Leslie B. 1945. Wrong use of penicillin told:
Discoverer of drug visits Peoria. Journal-Transcript (Peoria,
Illinois). July 19.
• Summary: Sir Alexander Fleming, age 64, the man who
discovered the “wonder drug” penicillin and changed the
whole course of medical practice, warned today in Peoria
that its improper use may cause the microbes it now destroys
to build up a defense against it, “thus creating a new
generation of penicillin-resistant microbes.” The danger lies
in self-administration and underdoses.
“Dr. Fleming, whose discovery of penicillin came
accidentally when a spore from the air lit on a germ culture
he had prepared in his laboratory at St. Mary’s hospital,
London, in 1922, said today that he ‘didn’t have the slightest
idea’ where the spore came from.
“’It just came out of the air,’ he said, ‘I don’t know
whether it came from East, West, North or South.’
“Anyhow, the spore developed a mold on the culture
which immediately killed all pathogenic (disease-producing)
germs therein. It was not until approximately 10 years later
that this mold spore was identified as Penicillium notatum.”
A photo shows Fleming with Dr. Robert D. Coghill,
chief of the laboratory’s fermentation division.
4448. Barnes, E.E. 1945. Defoliating soybeans [with
cyanamid dust] to facilitate harvesting. Soybean Digest. July.
p. 8-10.
• Summary: “Where soybeans are raised for seed, the
combine has proven to be the most popular means of
harvesting them. However, if this implement is used, it is
necessary in most cases to wait until there is a killing frost
before the crop can be harvested. This is necessary so that the
leaves will have dried up or fallen from the soybean plants
and that any weeds will have dried so they will not interfere
with the operation of the combine or with the soybean grain
keeping in storage.
“This delay in harvesting has two undesirable aspects.
First, it usually delays harvest until it is impossible to seed a
fall-sown cereal on time. Second, harvesting may be delayed
until bad weathers sets in; in fact, it may be impossible to
harvest the crop at all as happened in many places in the fall
of 1942.
“If the plants could be killed immediately after maturity,
thus making it unnecessary to wait for a frost, harvesting
could be advanced materially in many seasons. A recently

developed practice of using powdered cyanamid to defoliate
cotton before picking suggested this method of defoliating
soybean plants. Experiments were started at the Ohio
Agricultural Station in 1943 to determine the rate at which
cyanamid dust must be applied to soybeans to defoliate
them and also to determine the length of time required after
dusting before combining could be started.”
Note: This is the earliest article seen concerning
intentional chemical defoliation of soybeans. Address: Ohio
Agric. Exp. Station.
4449. Crops and Markets (USDA Bureau of Agricultural
Economics). 1945. Farm production and disposition, United
States, 1943 and 1944 crops. 22(3):127. July.
• Summary: Soybeans. Unit in thousands: Bushel. For 1943–
Production having value: 193,125. Used for seed–Total:
20,179. On farms where grown: 13,152 [i.e., 65%]. Fed to
livestock: 5,695. For use in farm household: -. Sold: 174,278.
For 1944–Production having value: 192,863. Used for
seed–Total: 19,570. On farms where grown: 12,802 [i.e.,
65%]. Fed to livestock: 4,887. For use in farm household: -.
Sold: 175,174.
4450. Fats and Oils Situation (USDA Bureau of Agricultural
Economics).. 1945. Table 11–Shortening: Materials used in
manufacture, United States, 1940-1944. FOS-101. 23 p. July.
See p. 21. [1 ref]
• Summary: In 1940 the 3 leading oils in U.S. shortening
were cottonseed oil (77.8%), soybean oil (20.0%) and peanut
oil (2.1%).
However in 1944 soybean oil (52.7%) passed cottonseed
oil (41.6%) to become the leading oil used in U.S. shortening
manufacture.
4451. Kramer, Amihud; Mahoney, C.H.; Stephenson,
E.; Marks, A.L. 1945. Chemical and nutritional studies
of canned vegetable soybeans. Maryland Agricultural
Experiment Station, Bulletin No. A39. p. 67-86. July. [33 ref]
• Summary: Contents: Introduction. Review of literature.
Methods and results: Nutritive values, effect of variety
and length of storage, effect of stage of maturity, effect
of blanching and processing, loss of nutrients from beans
into the liquid. Gelling of canned soybean liquor: Identity
of the gel-forming substance, prevention of gel formation.
Discussion: Nutritive value, gelling of the liquor, comparison
of nutritive value and quality. Summary.
“The canning of vegetable soybeans in this country is
relatively new, although field types of soybeans have been
grown for years as industrial sources of oil, plastics, and
protein flours... Soybeans in both the green and mature
stages are rich in fat... An average serving (100 grams) of
green soybeans would supply over one-fourth of the day’s
requirements of calcium for an adult.”
The varieties used in this study were Willomi, Emperor,
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Bansei and Giant Green. All samples were prepared by
Dr. E.P. Walls. The soybeans were harvested as nearly as
possible at the optimum state of maturity, “when the lower
leaves of the soybean plants first begin to turn yellow and
there is an occasional yellow bean among the green ones.”
“When soybeans are harvested at the optimum stage of
maturity for canning as a green vegetable, the canned
product contains the highest quantities of protein, fat,
ascorbic acid, and carotene.”
“The gel-forming substance in the liquor of canned
soybeans was found to be a gum, composed largely of
pentoses, hexoses and uronic acids. The gel forms gradually
in the canned product. The degree of gelling is affected
by variety and maturity of the raw product, the fill, and
the length of blanching time. Calcium or magnesium salts
prevent formation, but in the quantities used in these studies
they may have a detrimental effect on flavor and texture of
the canned product.” Address: Maryland.

various soybean-producing areas but also for the varieties to
be grown.” Address: Associate Agronomist, U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois; and
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
4454. Soybean Digest. 1945. 71 Wisconsin counties know
“Soybean” Briggs. July. p. 7.

4452. Mattingly, J. Philip; Bird, H.R. 1945. Effect of heating,
under various conditions, and of sprouting on the nutritive
value of soybean oil meals and soybeans. Poultry Science
24(4):344-52. July. [14 ref]
• Summary: “When sprouted soybeans were fed to chicks as
the major source of protein in a practical ration, growth was
little if any better than when unsprouted raw soybeans were
fed in the same ration.
“When fed to rats as the sole source of protein, sprouted
soybeans supported much better growth than did unsprouted
soybeans.” Address: Dep. of Poultry Husbandry, Maryland
Agric. Exp. Station, College Park, MD.
4453. Probst, A.H. 1945. Influence of spacing on yield and
other characters in soybeans. J. of the American Society of
Agronomy 37(7):549-54. July. [2 ref]
• Summary: “Many varieties and strains of soybeans
differing in numerous characters frequently are tested
together in rod-row nursery yield trials. Although much care
may be taken to obtain comparable stands, there may be
considerable variation in stand among different strains, or
even within strains in different replications. Published data
on the influence of plant spacing on different varieties of
soybeans in nursery trials are very limited.
“To study the effects of plant spacing of soybeans on
yield and several other characters commonly obtained in the
evaluation of varieties, an experiment on spacing was carried
out with four varieties of soybeans at Lafayette, Indiana,
by the U.S. Regional Soybean Laboratory and the Purdue
University Agricultural Experiment Station, cooperating. The
work was conducted over the 4-year period from 1938 to
1941, inclusive.
“Wiggans found that the soybean plant has the ability to
make wide adjustments to space and that optimum rates and
spacings for soybeans should be determined not only for the

• Summary: A full-page article. “Among the earliest of
soybean enthusiasts is George M. Briggs, agronomist at the
University of Wisconsin.
“His interest in soybeans began when he was county
agent in Burnett County, Wisconsin, 25 or more years ago.
He has kept up this interest to such an extent that he is
familiarly known as ‘Soybean’ Briggs to farmers throughout
Wisconsin and soybean growers everywhere. “When
Briggs became an extension specialist at the University
of Wisconsin he was asked to continue his soybean work
because of the interest he had been taking in the crop while
serving as a county agent. From 1920 to 1923 he established
soybean plots in 40 counties of Wisconsin–just to familiarize
farmers with the crop.
“Over the years he has been interested in testing out the
various varieties for seed and forage in all the counties of
the state and he has about succeeded with that ambition. To
do this he has had variety plots in 10 to 15 counties for each
of the many years he has been an extension specialist at the
university.
“While extension workers ordinarily do not feel that
they have any official responsibility with breeding programs,
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Briggs has repeatedly been on committees which have had
to do with selection and breeding of soybeans and has had
a very definite part in the improvement of varieties that are
now standard in Wisconsin. Part of his work has been the
evaluation, in cooperation with others, of certain varieties.
This work has helped purify and develop seed lots from the
varieties that are most desirable for Wisconsin, including
Mandarin 507, Manchu 606, Manchu 3, and the improved
strain of Mukden.
“The Wisconsin crop specialist helped initiate the plan
of growing, when other high protein feeds were not readily
available, one acre of soybeans for each four head of dairy
cattle.
“Briggs has been Wisconsin’s delegate to national
meetings of soybean enthusiasts and helped to organize
the American Soybean Association. He was president of
the association in 1923, and one of its directors for several
years. Two meetings of the association have been held at the
University of Wisconsin, one in 1923 and the other in 1940.
“Briggs sees soybeans as a pinch-hitter crop when good
hay and concentrates are scarce.”
A portrait photo at the top of the article shows George
M. Briggs.
4455. Wilcox, Roy Harold; Harris, J.R. 1945. Complete
costs and farm business analysis on 24 farms in Champaign
and Piatt Counties, Illinois, 1944 (Grain-farming section).
University of Illinois, Dep. of Agricultural Economics. 56 p.
July. AE2334.
• Summary: The average net cost of producing an acre of
soybeans was $20.33 in 1944 compared to $18.84 in 1943.
The average yield was 24.8 bushels/acre, and the average
cost was 82 cents a bushel (p. 4). Soybean hay was cut on
18 of the farms. The average cost per acre of soybean hay in
1944 was $31.57 (p. 5).
Pages 12-14 give a detailed analysis of the cost of
producing soybeans per ace on 24 farms (2,262 acres, 56,192
bushels). The net profit per acre of soybeans (average 24
farms) was $30.43 in 1944, $26.69 in 1943, and $22.58 in
1942. Page 15 shows that this was slightly less profit than
derived from growing corn. Address: Dep. of Agricultural
Economics, Agric. Exp. Station, College of Agriculture,
Uniov. of Illinois.
4456. Goss, W.H. 1945. Germany: Fats, oils, and oilseeds.
Toeppfer’s Oelwerke G.m.b.H. Hamburg. Washington. 4
leaves. Aug. 17.
• Summary: The title page reads: “U.S. Group Control
Council, Germany.
“Office of the Director of Intelligence.
“Germany–Fats, Oils and Oilseeds.
“Toeppfer’s Oelwerke G.m.b.H. Hamburg.
“Reported by W.H. Goss. Target No.
“Report on Investigation for the Food and Agriculture

TIIC Subcommittee.
“Prepared by Direction of Field Information Agency,
Technical (U.S.)
“USPET [or USFET?] (Main)
“Industrial Branch
“APO 757
“New York, N.Y.
“August 17, 1945”
On 17 Aug. 1945 the author visited Toeppfer’s
Oelwerke, which had been a target bombed during
World War II. He interviewed Director G. Saltzwedel,
Superintendent Habert, and Chemist Schrader.
“Toeppfer’s Oelwerke G.m.b.H. is an affiliate of the
Stettiner Oelwerke in Stettin, both firms being owned 63%
by the East Asiatic Co. which is a large Danish trading firm
with head offices in Copenhagen. Prince Axil of Denmark
is the present head of the East Asiatic Co., which is said to
be worth 50,000,000 kronin. The Stettiner Oelwerke was
established in 1910 by the East Asiatic Co., for that concern
was a big shipper of Manchurian soybeans and felt that it
could profitably engage also in processing them. In 1915 the
Stettiner Oelwerke bought the premises in Hamburg now
known as Toepffer’s [sic, Toeppfer’s] Oelwerke, and the
two firms have subsequently specialized in the processing
of soybeans for the East Asiatic Co. The English branch of
the parent organization is the East Asiatic Co. Ltd., with
offices in London. Another affiliate of Toeppfer’s Oelwerke
and Stettiner Oelwerke is Stettiner Oderwerke, a large wharf
in Stettin which normally handles 60,000 tons of soybeans
per year... The present director of Toepffer’s [sic] is the
son-in-law of the Dr. Toeppfer who was Germany’s Foreign
Minister until the end of the war.
“The plant was equipped to extract 300 to 350 tons
of soybeans per day and to refine 40 tons of oil per day,
but it has been idle throughout most of the war because
no soybeans were available. It suffered only minor bomb
damage and is now being renovated preparatory to operating
again. Expellers are also being installed to permit the
forepressing of about 200 tons per day of other oilseeds.
“II. Expeller mill: Oilseeds are received by barges, boats
and railroad cars and are unloaded by a pneumatic lift which
handles 30 tons per hour. They are stored in bulk in 2 large
warehouse rooms having a total capacity of approx. 2600
cubic meters or 1400 tons. From storage, all seeds pass first
over reels for cleaning, and soybeans are then prepared for
extraction. Other seeds, however, must first be ground for the
expellers and then forepressed...”
“III. Extrusion plant: Soybeans, after cleaning, are
cracked in 6 sets of 10-inch x 36-inch corrugated rolls, one
pair high, and are then flaked in 4 sets of 800 x 800 smooth
rolls having 2 pairs in parallel per machine. Press cakes from
the expellers are flaked in 7 sets of 3-high smooth rolls in
which the stock makes 2 passes between adjacent rollers.
The 3-high rolls are also used to some extent on soybeans,
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for the other rolls have insufficient capacity.
The flaked seeds are extracted in a battery of ten kettles
which are practically the same as those in other oilseed mills.
Descriptions can be found in W.H. Goss’ reports on Verein
Deutscher Oelfabriken and Vereinigte Harburger Oelwerke F.
Thörl’s. Seven of the extractors hold 3.6 tons each and have
individual capacities of 2.8 tons. Solvent is pumped...”
“The oil is processed for the recovery of lecithin in the
same type of equipment that is used by other processors in
Germany, but the method of operation is different. The oil is
washed only once, batch-wise, with 3-4% of water at 60ºC.
The washing is conducted in 2 mixers, used alternately,
and these are of the same type as those used for continuous
washing in other plants. Emulsion is fed to 4 Westphalia
centrifuges, and the washed oil is pumped to storage tanks.
The sludge is dried in the usual manner under vacuum in a
kettle with a ball-shaped heating coil in the bottom.
“IV. Refinery: Four kettles holding 10 tons each are used
the neutralize the oil. These are open and have the usual type
of heating coils in the bottom,...
“V. Miscellaneous: There are 5 stone-lined tanks for
acidulation of the soaps obtained in neutralizing the oil.
Storage facilities are provided for 200 tons of crude oil inside
the plant and 500 tons in tanks located out of doors.
“The boiler house contains 3 boilers...”
Note 1. By the 1980s, Toeppfer’s Oelwerke had become
Alfred C. Toepfer International, partly owned by ADM.
Note 2. Warren Hand Goss was born in 1912. Address:
USDA, New York.
4457. Journal-Transcript (Peoria, Illinois). 1945. Chinese
study at laboratory: Prepare to develop China agriculture.
Aug. 28.
• Summary: Dr. Keng-Tao Chen will be one of four Chinese
to visit the Northern Regional Research laboratory in Peoria
for 6 weeks this summer, sponsored by the Training Program
for Chinese Technology under the Federal Economic
administration. He plans to “study the miracles of the
soybean as developed at the laboratory.” A graduate of
the Univ. of Minnesota, Dr. Chen also plans to familiarize
himself with the administrative aspects of the Peoria lab.
4458. Bender, C.B. 1945. Soybeans for silage. Soybean
Digest. Aug. p. 16.
• Summary: “The soybean has become increasingly popular
in our farming system. Because it is an annual it can be used
as a catch crop or part of a planned rotation. It is high in
protein and is frequently planted for hay in place of alfalfa
under certain conditions. Because of the coarseness of the
stems it is quite difficult to cure as hay; however, excellent
silage can be made from this plant if the proper precautions
are followed.
“Soybeans as ensilage is not a new use for this popular
legume. As early as 1919 Eckles of Missouri tried to ensile

this plant but found it to be more difficult than most crops
to preserve properly. Other investigators in 1924 tried
ensiling the soybeans alone and in combination with sudan
grass and observed that the combination made better silage.
Since then soybeans were ensiled with sorghum, corn or
millet with success. Evidently these crops furnish sufficient
carbohydrates to preserve the soybeans.
“In 1935 Elting preserved soybeans by using molasses
and found the silage quite palatable to the dairy cow. Bechdel
in his work with soybean silage concluded that the ensiling
of the soybeans is preferable to curing the crop for hay. Other
investigators reported no difference between the feeding
value of soybean hay and soybean silage.
“Good soybean silage should be free from obnoxious
odors and when ensiled alone should be handled in the
following manner for best results:
“1. Immature soybeans should be allowed to wilt
slightly and then ensiled with 100 pounds of molasses or 250
pounds of corn meal or corn and cob meal per ton of green
material.
“2. Mature beans, i.e., when the beans have filled the
pods, but before leaves are lost from the bottom of the plants,
will make excellent silage when preserved with 80 pounds of
molasses or 200 pounds of corn and cob meal.
In 1943 the New Jersey Agricultural Experiment Station
studied the comparison of molasses-soybean silage and
corn meal-soybean silage as feeds for the milking cow.
The feeding values, apparent digestibility, metabolizable
energy, protein and mineral metabolism of these silages were
carefully evaluated.
“The results of this study showed that milking cows fed
both the molasses-soybean silage and corn meal-soybean
silage showed excellent calcium and phosphorus retention
but the protein of the soybean silage was not quite adequate
for the needs of the animals.
“Both methods of preservation resulted in very good
soybean silage and were found to be as valuable as corn
silage in the rations of milking cows.
“The molasses-soybean silage was less digestible and
contained less metabolizable energy when fed to milking
cows as the sole feed than when fed as part of a complete
ration.” Address: Prof. of Dairy Husbandry, New Jersey
Agric. Exp. Station.
4459. Garrison, C.S. 1945. Growing soybeans in New Jersey.
New Jersey Agricultural Experiment Station, Circular No.
499. 8 p. Aug.
• Summary: Contents: Introduction. Uses. Soybeans in the
rotation. Prepare a fine, firm seedbed. Soybeans need ample
fertilizer and lime. Date of planting. Seedling rates. Row
versus solid seedings for grain. Shallow planting ensures
better stands. Inoculation is essential for high yields. Use
good seed of adapted varieties. Control weeds in soybeans.
Harvesting methods. Mixtures for hay, ensilage, and pasture.
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Soybean acreage in the Garden State has increased
from less than 4,000 acres in 1930 to 57,000 acres in 1943.
Address: Assoc. Extension Specialist, Farm Crops, New
Brunswick, New Jersey.
4460. Krober, Orland A.; Collins, F.I.; Demlow, Marie
J. 1945. Sampling soybeans for analysis. Oil and Soap
22(8):194-196. Aug. [6 ref]
• Summary: It was early recognized “that accuracy
of sampling is largely determined by sample size and
uniformity of material sampled, the more homogeneous the
material, the smaller the sample may be.”
The authors sample two varieties of soybeans: Mandarin
and Lincoln. They found that 30-gram samples of mixtures
of soybeans differ significantly in oil and nitrogen content
indicating the need for larger samples. Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
4461. Madson, B.A. 1945. Growing soybeans in California.
Soybean Digest. Aug. p. 12-14.
• Summary: “Numerous varieties have been tested, many of
them in several localities; but seldom have the yields been
high enough to be profitable. Many plantings have been
made here by farmers, and occasionally very good yields
have been reported. Since, however, no California farmer
has continued to grow the crop, evidently the yield has
never been high enough year after year to justify continued
production...
“More than 100 soybean varieties have been grown
experimentally in California... Experience with edible
soybeans in California is insufficient to justify definite
conclusions regarding the comparative yield or quality of
varieties... In California its three most serious enemies at
present are rabbits, red-spider, and nematodes.” Address:
Prof. of Agronomy and Agronomist, California Agric. Exp.
Station, Berkeley, CA.
4462. McCay, Jeanette B. 1945. A stronger staff of life.
USDA Agricultural Research Administration. Bureau of
Human Nutrition and Home Economics 5 p. Aug. [7 ref]
• Summary: This publication (reprinted from the Medical
Woman’s Journal, August 1945) calls for enriching white
bread and fortifying it with soy flour. It begins with a
quotation from Herbert Hoover: “The first word in war
is spoken by the guns–but the last word has always been
spoken by bread.”
4463. Miller, Carey D. 1945. Thiamin content of Japanese
soybean products. J. of the American Dietetic Association
21(7):430-32. Aug. [10 ref]
• Summary: The approximate amount of thiamin retained
in various soybean products is as follows: Raw soybeans,
100%. Soybeans pressure cooked for 60 minutes at 121ºC,
26% (i.e., 74% of the thiamin is lost). Soybean “milk”

(tonyu), 74%. Soybean curd residue (kirazu), 19%. Soybean
curd (tofu), 18%. Tofu contains 54 mcg. thiamin per 100
gm. About 7% of the thiamin in tofu appears to be destroyed
by the cooking process, about 20% remains in the residue
(kirazu), and the remainder of the thiamin (almost 60%) is
lost in the discarded liquid which drains off when the protein
in precipitated and pressed.
The author acknowledges the help of the Yokoyama
Tofu Factory. Kirazu may be used as a human food in
combination with vegetables, etc. “However, in Hawaii most
of the kirazu is fed to pigs. To make tofu, hot soybean milk
“was mixed with a liquid containing magnesium and calcium
sulfates, a by-product obtained in the manufacture of salt
from sea water, which precipitated the tofu as a flocculent
curd.”
Note: This is the earliest English-language document
seen (June 2013) that uses the term “Soybean curd residue”
to refer to okara.
Aburage (a fried soybean curd) loses additional thiamin
as a result of the cooking process. “Miso, made from cooked
soybeans and fermented rice, which is allowed to age in
huge wooden vats for 2 months or longer, is a relatively good
source of thiamin,” containing about 130 mcg. per 100 gm.
But since relatively small amounts are used, even by people
who favor this food, its contribution to the daily thiamin
need is not great. Address: Nutrition Dep., Hawaii Agric.
Exp. Station, Univ. of Hawaii, Honolulu.
4464. Morse, William J.; Cartter, Jackson L.; Henson,
Paul R.; Carr, Robert B.; Bounds, Frances E. comps. 1945
Results of the Cooperative Uniform Soybean Tests: Part
II. Southern States–1944. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 124? Aug.
135 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/44soybook.pdf
• Summary: This document is typewritten. The title page
is missing on the copy archived by USDA-ARS, so we are
unable to give the valuable information it contains, especially
the RSLM number and date the report was released.
However we can infer the following from the reports before
and after it.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1643
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classified according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classification,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, five Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The

location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance). Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Agronomist;
4. Asst. Agronomist; 5. Agent: All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
4465. Shollenberger, J.H.; Goss, W.H. 1945. Processing
plants: Considerations in determining size, type and location.
Soybean Digest. Aug. p. 8-10.
• Summary: This article is reprinted from Shollenberger
and Goss. 1945. “Soybeans: Certain agronomic, physical,
chemical, economic, and industrial aspects.” USDA Bureau
of Agricultural and Industrial Chemistry. AIC-74. 84 p.
Address: 1. Commodity Development Div.; 2. Engineering
and Development Div. Both: Northern Regional Research
Lab., Peoria, Illinois.
4466. Soybean Digest. 1945. Delsoy topping: An allvegetable cream. Aug. p. 24.
• Summary: “Delsoy is the new brand name for Devonshire
Topping, all-vegetable whipping product. And the name of
the manufacturing firm has been changed from Devonshire
Topping, Inc., to Delsoy Products, Inc., Herbert Marshall
Taylor, the manufacturer, has announced. Headquarters are in
the Graybar Building, New York City.
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“Delsoy Topping has had an interesting history, having
encountered the usual pitfalls of a new food product that is
bedeviled with bureaucratic interference and the opposition
of powerful economic interests.
“Topping is the name bakers have for the fluffy white
dressing they use on the top of pies. Whipped cream is the
traditional topping.
“Taylor began over a decade ago by manufacturing and
selling a machine with which bakers could whip up their
own cream from mixtures of powdered milk and butter, an
operation saving them a dollar a gallon.
“When, as he says, the Chicago creameries put him out
of business, he moved to Detroit and began to manufacture
the topping to sell through retail stores. The product was
made from a milk base and a vegetable oil until WFA [War
Food Administration] cut the firm’s milk allotment. Then
Taylor switched to a soy milk base and the topping became
an all-vegetable product. According to the New York Herald
Tribune it whips to two and one-half times its original
volume and looks, tastes and acts like whipped cream.
“Taylor claims 1,500 independent dealers for Delsoy
Topping in Detroit. He has added a plant in Dearborn to the
one in Detroit, and announces that he plans to manufacture
and sell soy milk, soy chocolate milk, soy butter, soy cream
cheese and ice cream. This spring the topping was introduced
through retail stores in New York City.”
A large photo shows Herbert Marshall Taylor using a
spatula to scoop his whipped Delsoy Topping from a metal
bowl onto the top of a pie. Nearby is an eggbeater and a
truncated conical carton, in which Delsoy is sold.
Note 1. Rich Products Corp.’s Whip Topping was
introduced shortly after Delsoy, and sold in the same shaped
container.
Note 2. No mention is made in this article of Delsoy
sold in a pressurized can.
Note 3. This is the earliest English-language document
seen (Oct. 2013) that uses the term “soy cream cheese.”
Note 4. This is the earliest English-language document
seen (Sept. 2013) that uses the term “soy ice cream,” but in
the form “soy cream cheese and ice cream.”
4467. Soybean Digest. 1945. Real victory for soy flour. Aug.
p. 7.
• Summary: Soy flour has at long last been included among
the permitted binders in the manufacture of sausage. On 6
July 1945 the Meat Inspection Division of the Livestock and
Meats Branch, USDA, issued Memorandum No. 74, which
stated that sausage may contain not more than 3½ percent
of soya flour. For nearly 10 years the soybean industry has
worked for this announcement.
4468. U.S. Regional Soybean Laboratory. 1945. Methods for
recording agronomic notes. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 127. Aug. 1

p.
• Summary: This is a typewritten, horizontal, 1-page fill-in
form.
“Fertility level should be expressed as previous crop
yield per acre, i.e. corn–25 bus. [bushels].
“Height is determined as an estimated average length
of plants from the ground to the top extremity at the time of
maturity, Height should be reported as the average of at least
2 replications expressed to the nearest inch.
“Lodging notes should be taken at the time of combine
maturity on each replication and reported as the average of
all replications, expressed to one decimal. Lodging notes
should be recorded on a scale of 1 to 5 according to the
following criteria: 1. Nearly all plants erect. 2. Either all
plants leaning slightly or a few plants down. 3. Either all
plants leaning moderately, or 25-50% of the plants down. 4.
Either all plants leaning considerably or 50-80% or more of
the plants down. 5. 80% or more of the plants down.
“Maturity is the stage when most of the leaves have
dropped, most of the pods are ripe and the stems fairly dry,
and should recorded as the average maturity date of the four
replications. For convenience in harvesting, maturity can
generally be estimated a few days before or after the actual
date. Maturity index is recorded as the number of days
earlier (-) or later (+) than the maturity reference variety. The
reference varieties are as follows: Group 0 and I, Mandarin
(Ottawa); Group II, Richland; Group III, Illini; Groups IV
and IVS, Gibson; Group VI, Ogden; Group VII, Volstate;
Group VIII, Wood’s Yellow.
“Yield data is to be reported only from rows with
satisfactory stand and should be recorded as bushels per acre
expressed to the nearest tenth. Plot weights should be taken
only after the seed from all plots in the test has reached a
fairly uniform moisture content. Forced air drying is helpful.
“Seed quality should be recorded on a scale of 1 to 5
according to the following: 1. very good; 2. good; 3. fair; 4.
poor; 5. very poor. The factors considered in estimating seed
quality are: development of seed, wrinkling, damage, and
color of the variety.
“Shattering notes, if taken, should be recorded 10 to 14
days after maturity. Shattering should be recorded on a scale
of 1 to 5 as follows: 1. No shattering. 2. 1-5% shattered.
3. 6-10% shattered. 4. 11-24% shattered. 5. 25% or over
shattered
“For chemical analysis a composite of 50-60 grams of
each strain should be prepared by taking equal amounts of
seed from each replication. Completed agronomic data sheets
should always accompany seed samples in the same box.
“Seed size, if taken, should be expressed as the weight
of 100 beans in grams.
“Soil type. This should be the full official state or
U.S.D.A. designation (i.e. Norfolk fine sandy loam).”
Address: U.S. Regional Soybean Industrial Products Lab.,
205 Old Agricultural Building, Urbana, Illinois.
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4469. Burnett, R.S. 1945. Peanut protein hydrates:
Preparation and properties. Industrial and Engineering
Chemistry 37(9):861-64. Sept. [15 ref]
• Summary: One of the vegetable proteins used for
comparison was soybean protein. “Certain peanut and
soybean protein-water interrelations have been observed
which not only have significant theoretical aspects but, more
important, open new fields of application for isolated peanut,
soybean, and other vegetable proteins. The purpose of this
paper is to describe some of these protein-water relations
and, in subsequent communications, to discuss their practical
applications.” Address: Southern Regional Research Lab.,
USDA, New Orleans, Louisiana.
4470. de Kruif, Paul. 1945. How we can help feed Europe’s
hungry. Reader’s Digest. Sept. p. 50-52.
• Summary: The author, a skillful writer on popular science,
discusses Meals for Millions and their multi-purpose meal.
With Europe on the brink of starvation, scientists “have
converted soybeans into powerful protein food that is
palatable. Plentiful soya plus abundant wheat can change
Europe’s famine ration into a diet meaning the difference
between life and death for millions...
“For the past four years Europe’s people have been
living on rations dangerously low in protein–and protein
starvation breeds pestilence...
“The hopeful fact is that modern famine-fighters no
longer think of food in terms of meat, milk, butter, eggs
and vegetables, but rather in nutritive essentials–calories,
proteins, minerals and vitamins... Proteins do not have to
come from meat, eggs, or milk, but can be gotten from a
combination of legumes and cereals.”
“Viewers-with-alarm have reckoned without the
soybean, a powerful newcomer among America’s major
food crops... But this versatile vegetable has had one failing:
Western people, in general, haven’t liked its taste and have
refused to eat it.
“Luckily for Europe’s threatened millions, chemists
have now licked this one lack in the soybean. They’ve
de-bittered its protein so that it takes on the taste of any
food with which it is blended. Last spring’s famine in
Greece was checked with the help of soya in our War Food
Administration’s stew. But now the threat of starvation has
spread all over Europe. Will it be possible to make soybeans
so tasty that they can be made a major part of Europe’s diet,
along with wheat?
“The positive answer has come from California. In
1943, Clifford E. Clinton, who owns and manages two large
cafeterias in Los Angeles, was serving as consultant on
food to the War Department and UNRRA [United Nations
Relief and Rehabilitation Administration]. He foresaw
today’s menace of European hunger and asked scientists of
the California Institute of Technology to fight it. For their

experiments he provided a money grant.
“Caltech’s Dr. Henry Borsook turned nutritional practice
topsy-turvy by beginning in the kitchen instead of the
test tube. He hired a skilled French cook, Mme. Soulange
Berzceller [sic, probably Berczeller], and in her Caltech
kitchen palatability became boss of the experiment. The
result, late in 1944, was the ‘multi-purpose meal.’
“Its tasty formula is dominated by 68 percent of soybean
grits, low in fat and high in protein. To this are added
dehydrated potatoes, cabbage, tomatoes, onions, leeks,
parsley and spices. It is fortified with calcium, concentrated
Vitamins A and D, and the major B synthetic vitamins. It is a
satisfying, sustaining food; it has eye appeal, bite appeal and
taste appeal. I’ve eaten it, and can testify that it’s good.
“The multi-purpose meal, or MPM, is simple to prepare.
All that’s needed is a kettle, water and the fire to boil it for
30 minutes. Two-and-a-quarter ounces of MPM, dry weight,
furnishes the major portion of a highly palatable, nutritious
meal for one person. It becomes a casserole dish, a stew
or a soup, depending upon whether you add five, eight or
14 ounces of water. One ounce of any kind of fat brings
the caloric value of MPM up to one third of a day’s lifesustaining ration. If no fat is to be had, then two slices of
bread make up the necessary calories...
“The new meal is well within the economy of the
liberated nations. For five cents per serving, MPM can
give Europe’s hungry the nutritional equivalent of a meal
consisting of one-quarter pound each of beef, peas and
potatoes, and one-half pint of milk. Because it is dehydrated,
MPM is compact and easy to ship.
“Of course the proof of this life-saving pudding is in
its eating, and it has come triumphantly through its field
trials. It is being served regularly to 7,000 children in the
Burbank, California, schools and in more than 200 other
schools in southern California, with high acceptance by
pupils and teachers. In varied entrée combinations, it is being
served at a rate of 400 meals a day in Clinton’s Los Angeles
cafeterias. MPM passed the exacting palatability tests of
George Mardikian, famed owner-chef of the Omar Khayyam
Restaurant in San Francisco, and under his supervision it
was served regularly to the delegates at the United Nations
Conference. No element in it violates the dietary customs
and laws of any nation; and delegates from all parts of the
world spoke highly of its palatability.
“Caltech’s scientists, Clifford Clinton and the California
dehydrators who developed MPM have taken out no patents.
Its formula and know-how are free to anyone requesting it
from the California Institute of Technology, Pasadena, Calif.”
Note 1. This is earliest document seen (Jan. 2011)
that mentions “Meals for Millions” of Los Angeles, or that
mentions their “multi-purpose meal.” It is also the earliest
published document seen concerning Clifford E. Clinton in
connection with this organization (which he founded) or this
food (which he conceived of and paid to have developed).
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Note 2. Victory in Europe Day was 8 May 1945.
On that date the World War II Allies formally accepted
the unconditional surrender of the armed forces of Nazi
Germany and the end of Adolf Hitler’s Third Reich.
4471. Earley, E.B.; Cartter, J.L. 1945. Effect of the
temperature of the root environment on growth of soybean
plants. J. of the American Society of Agronomy 37(9):727735. Sept. [5 ref]
• Summary: “Root temperature as a factor in the growth
of soybean plants has not been investigated as far as the
writers are able to learn from a review of the literature.
However, attention has been directed to this problem by
several investigators for other species of plants.” Five
studies are reviewed; each showed that warmer temperatures
increase plant growth whereas cooler temperatures retard it;
each species [and variety] has its optimum temperature or
temperature range.
A figure shows a view of the apparatus used in
maintaining different temperatures around the roots of the
soybean plants in this investigation. Each of the. seven boxlike units is equipped with heating and cooling coils operated
thermostatically. Electrical space heaters provide heat. A
common refrigerating compressor supplies the cooling for
the units, the refrigerant for each box being controlled by a
solenoid valve in the liquid line ahead of the expansion valve
for that box. A double pole thermostat with an adjustable
differential maintains the temperature.
“A publication by the U.S. Regional Soybean
Laboratory, a cooperative organization participated in by the
Bureau of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, and the agricultural
experiment stations of Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin.”
Address: 1. Asst. Agronomist; 2. Senior Agronomist. Both:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
4472. Evans, Robert John. 1945. Determination of the
cystine and methionine of plant and animal material by a
differential oxidation procedure. Archives of Biochemistry
7(3):439-45. Sept. [28 ref]
• Summary: “The sulfur-containing amino acids, cystine
and methionine, are of importance in animal nutrition and
metabolism since sulfur can only be utilized by the animal
when obtained as cystine (Osborne and Mendel 1915;
Muldoon et al. 1924) or methionine (Jackson & Block 1932).
Soybean proteins contain 1.4% methionine and 2.0%
cystine calculated by the oxidation procedure.
Table 2 shows that soybean oil meal (12 samples)
contains 0.87% to 1.03% cystine (average 0.93%) and

0.59% to 0.74% methionine (average 0.67%). Address: Div.
of Chemistry, Washington Agric. Exp. Station, Pullman,
Washington.
4473. Farrar, C.L. 1945. Food reserves for bees. American
Bee Journal 85(9):313-15, 323. Sept.
• Summary: Discusses the use of soybean flour as a
pollen supplement. The two main goals of beekeeping are
pollination and honey production. “Feeding tests have shown
that 1 pound of pollen is required to rear approximately
4,500 bees. Normal colonies probably consume 40 to 50
pounds of pollen a year. This represents 8 to 10 gallons of
pollen pellets. The brood-rearing value of a given quantity of
pollen can be increased six to eight times by supplementing
it with three times its weight of expeller-pressed soybean
flour. Thus, 1 pound of pollen plus 3 pounds of flour will
enable a colony to rear approximately 30,000 bees.” A
portrait photo shows C.L. Farrar. Address: Div. of Bee
Culture, Bureau of Entomology and Plant Quarantine,
Agricultural Research Administration, USDA, in cooperation
with Univ. of Wisconsin.
4474. Henson, Paul R. 1945. Southern soybean program
at the U.S. Regional Soybean Laboratory. Soybean Digest.
Sept. p. 47, 60.
• Summary: “Southern farmers, until in recent years, have
harvested a very low percentage of their total soybean
acreage for seed. As late as 1941, only 15.5 percent of the
total soybean acreage in 11 southern states was combined.
“While the percentage of total southern acreage of
soybeans harvested as an oil crop has more than doubled
in recent years, the major portion is still utilized for other
purposes. The failure of present varieties to produce
satisfactory yields of seed consistently has been in part
responsible for the small acreage of oil beans.
“The greatly increased demand for vegetable oils
because of wartime needs resulted in the expansion of the
research facilities of the U.S. Regional Soybean Laboratory
during the winter of 1942-43 to include in the cooperative
soybean program the 12 southern states along with the
original 12 states of the North Central region.
“Principal Objective: One of the principal objectives of
the Southern Program is the development of adapted, higher
yielding varieties of soybeans for industrial uses. New strains
must be not only higher yielding, but resistant to shattering,
lodging and disease, and have a content of oil and protein
most desirable for industrial utilization. The average yields
of the area of 11.1, 13.4, 9.9, and 12.6 bushels per acre for
the 4 years, 1941-44 respectively, are entirely too low for
economic production of oil beans. The tendency of most
of the present varieties to shatter as the beans mature or
immediately thereafter is partly responsible for lower yields
over much of the region. During the long growing season
such diseases as bacterial pustule, bacterial blight, southern
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blight, pod and stem blight, and many others are serious
factors in reducing yields of soybeans over the region. These
are the main factors which must be overcome to produce
superior strains for southern conditions.
“Large numbers of new strains resulting from crosses
and plant selections are being tested, or are under observation
at many of the southern experiment stations. Attempts to
combine the high yields and chemical composition of the
northern varieties with adapted late maturing southern
strains appear promising. Several F4 and F5 strains, from
crosses between Arksoy and Dunfield, Chief and Arksoy,
and others made by L.F. Williams at the U.S. Regional
Soybean Laboratory at Urbana, have many of the desired
characteristics. Very promising material is coming out of a
large number of crosses by J.A. Rigney and E.E. Hartwig,
in the cooperative program at the North Carolina station. In
addition to the crossing program, introductions and plant
selections in large numbers are being tested for superiority.
It is reasonable to expect that from all of this material, some
new strains of soybeans will soon be available, fully capable
of filling the needs of the South for an oil bean.
“One special project of the breeding program at the
Delta Station is the development of a variety that will
produce high yields of good quality seed, maturing in late
August or early September. The cotton farmers, in particular,
desire a variety that will mature before cotton is ready for
picking. Varieties such as Macoupin, Patoka, and Gibson will
mature at this time, but produce seed of very low quality.
“Many early maturing plants having good to high seed
quality have been found in some crosses between northern
and southern varieties. To advance this material as rapidly as
possible an extra generation is being obtained of these strains
by planting them at Weslaco, Texas, in mid-September
for late December harvest. Satisfactory yields have been
obtained on approximately 600 selections, including strains
of early maturity for Texas and Oklahoma.
“The main breeding program, however, is concerned
with the development of later maturing varieties, as it is
fully expected that the highest yielding soybean varieties
for the South will be those of late maturity. At the present
time we have very few late maturing varieties of commercial
importance capable of fully utilizing the long growing season
for the production of soybeans. Diseases, in particular, may
build up to epidemic proportions, causing serious defoliation
if not death to the plant at the critical period of seed setting
and seed development. Yields of 50 bushels per acre on
fertile soil should not be exceptional when fully adapted,
late-maturing soybean varieties, resistant to diseases, are
developed.
“Pathologists of the region have helped in evaluating
varieties and strains of soybeans with respect to disease
resistance, and the information thus provided is being used
in the breeding program. However, with the increase in
number and destructiveness of soybean diseases during the

last few years, the disease problem has become urgent. The
development of the new soybean disease program of the
Bureau of Plant Industry, Soils, and Agricultural Engineering
of the United States Department of Agriculture, is expected
to greatly facilitate the breeding of disease resistant strains of
soybeans.
“Evaluating Varieties: An essential part of the soybean
breeding program is the thorough evaluating of existing
varieties and strains of soybeans. For this purpose a series of
uniform nurseries have been established to evaluate the new
and improved soybean strains developed by the Laboratory
in comparison with the commercial varieties now being
grown. In the regional grouping of these varieties according
to maturity, the southern strains are entered in progressively
later maturing groups designated Groups V, VI, VII, and
VIII. At the present time there are very few strains of proper
maturity for Group V, so particular effort is being made
to, secure superior selections for the northern part of the
southern region where strains of this maturity are needed.
“Testing soybean varieties on a regional basis
began in 1943. An excellent picture of the good and bad
characteristics of the varieties is taking form in that results
include yield, lodging, plant height, seed quality, disease
resistance, shattering resistance, and chemical composition
for each variety at many locations. In planning the tests each
year, varieties showing little promise are dropped while new
ones are added. New strains are entered in the regional tests
as soon as they show promise in local tests. Testing over a
wide area will give the plant breeders an evaluation of the
new strains in 1 or 2 years, that could hardly be obtained by
testing for several years in one section or area. In addition,
basic information is secured on the various varieties and
strains, pointing the way to the plant breeders for crossing
varieties to obtain improvement of a strain in one or more
characteristics.
“In general, the varietal response over the region has
corresponded to differences expected due to length of
day, rainfall, and fertility levels, with the exception of the
lower coastal area of southeastern South Carolina, Georgia,
Florida, and southern Alabama. In this area the varieties
Monetta, C.N.S., Palmetto, and Missoy, all introductions or
strains developed from introductions from Nanking, China,
appear to be the most promising. Ogden, Volstate, Wood’s
Yellow, Tennessee Non-Pop, all of which are high yielding
varieties in other sections, are definitely unadapted to this
region.
“The varieties in Uniform Tests in the rainfall deficient
area of Texas and Oklahoma have shown little promise.
Yields have been very low except under irrigation. New
strains developed in the cooperative breeding program are
under observation at a number of locations in this area.
“Along the northern edge of the region, good yields of
fair quality seed were obtained from a number of varieties
from Group IV, S100, a strain developed by the Missouri
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station and C101 developed by Indiana, in particular, having
been very productive. Low yields of poor quality seed
result, however, from growing these strains farther south.”
Continued. Address: Agronomist, U.S. Regional Soybean
Lab., Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, USDA.
4475. Henson, Paul R. 1945. Southern soybean program
at the U.S. Regional Soybean Laboratory (Continued–
Document part II). Soybean Digest. Sept. p. 47, 60.
• Summary: (Continued): “Promising Varieties: There
are a number of promising varieties in the later maturing
groups of which Ogden, in Group VI, is the outstanding
variety. Developed by the Tennessee Station, this variety has
produced high yields all across the upper half of the southern
region. The principle objection to Ogden is that under
very dry conditions it will shatter as it matures. Volstate,
another high yielding variety developed by the Tennessee
Station, has performed well in the tests. This variety matures
approximately 2 weeks later than Ogden and shatters very
little. N41-90, a new strain developed by the North Carolina
Experiment Station, is equal, if not superior, to Volstate in
yield, and is of particular interest at this time because of its
high oil content. The new strains Acadian, Pelican and L.Z.,
developed by the Louisiana Station, definitely have a place in
the lower South. These are late maturing, tall growing, nonshattering strains with a good oil and protein content.
“Need for Flexibility: The production of soybeans as an
oil crop in the South will depend somewhat on the flexibility
of this crop with respect to varying crop practices. In this
connection, farmers in some sections of the South have
found the practice of following early potatoes and winter
grain with soybeans to be a profitable one. If productivity
can be maintained over a wide range in dates of planting,
without adversely affecting the chemical composition of the
seed, the acreage of soybeans should be greatly increased. In
order to obtain more complete information on this phase of
soybean production, cooperative Uniform Dates of Planting
Tests are being conducted at a number of locations.
“These consist of three or more varieties representing
early, medium, and late maturing strains planted at 3-week
intervals beginning in April. Yield data between different
dates of planting at any one location have been quite
variable.
“General trends in the effect of date of planting on
yield and chemical composition are evident from the data,
although erratic fluctuations in the data at some locations,
apparently due to climatic conditions, tend to obscure such
trends. There were no consistent differences in yield between
plantings made in April and May. In most of the tests, the
yields from late June and July plantings were distinctly
lower than those from plantings made earlier in the season.
The percentage of oil declined with the very late plantings,
while a slight but progressive increase in the iodine number

of the oil occurred with lateness of planting. The percentage
of protein was not consistently affected by date of planting.
Partial and total failures of June and July plantings were
reported at some locations both years. These failures due
very largely to droughts at planting time, are indicative of
the risk involved in late plantings, particularly in the upper
South.
“The prompt testing of new strains over a wide area in
Uniform Tests, obtaining complete agronomic and chemical
data in a short time; the distribution and exchange of new
breeding material with other cooperators; the evaluation of
cultural requirements of this crop in the widely different
areas; and the study of and development of disease resistant
strains–all are factors which should result in the development
of superior strains of soybeans for industrial utilization for
the South.”
A large portrait photo shows Paul R. Henson. Address:
Agronomist, U.S. Regional Soybean Lab,, Div. of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, USDA.
4476. Ladejinsky, W.I. 1945. Agriculture in Japan: Prewar.
Foreign Agriculture (USDA Foreign Agricultural Service)
9(9):130-42. Sept. [7 ref]
• Summary: The soybean is a staple food of the Japanese.
Soybeans are also in demand for a number of industrial
products, chief of which is soybean oil. The 1939 soybeans
are estimated to have occupied 795,000 acres. Because
of the competition from imported Manchurian soybeans,
extension of mulberry-tree plantations prior to the 1930s,
and increased acreage under orchards and vegetables, the
soybean area declined from an annual average of 1,091,000
acres during the 5-year period 1920-24 to 808,000 acres in
1935-39, or by 26%. Production decreased from 18 to 13.5
million bushels. Despite the declining output, consumption
of soybeans during the same period increased from an annual
average of 32 million to about 44 million bushels. Production
of soybeans in recent years has averaged about 30% of the
country’s consumption. The shortage of about 30 million
bushels was made up by imports from Manchuria (80%)
and Korea (20%). Address: Office of Foreign Agricultural
Relations.
4477. Morse, W.J. 1945. Soys in food: Future of vegetable
varieties. Soybean Digest. Sept. p. 35, 58.
• Summary: “The present and future of soy foods from
several standpoints is discussed in the following pages.”
“One of the chief factors in the retarded progress in the
use of the soybean for food in this country has been the lack
of varieties suitable for food purposes, although prejudice
and food habits have been contributing factors. During World
War I, efforts to promote the wider use of soybeans for food
were unsuccessful because of the unsuitable varieties and
the poor quality of processed soybean foods. The varieties
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commonly used for forage and industrial purposes are, in
general, difficult to cook and have a rather strong bean flavor
and, therefore, are not particularly suitable for food.”
“During the period 1929 to 1931 a large collection
of oriental varieties used solely for food purposes was
introduced by the United States Department of Agriculture.
The term ‘vegetable’ varieties has been applied to these
introductions to differentiate them from varieties grown for
other purposes... Results have shown these varieties to be
much superior to the field varieties in ease of cooking, flavor,
and texture, and they differ markedly among themselves in
these qualities.” Address: USDA, Washington, DC.
4478. Smith, Allan K.; Cowan, John C. 1945. Research
developments in soybeans at the Northern Regional Research
Laboratory. Soybean Digest. Sept. p. 43.
• Summary: Two new projects are: (1) Use of a special
soybean oil meal as an extender in resin plywood adhesives.
The phenolic resin glue produces a waterproof and
moldproof bond which is stronger and more durable than the
wood on which it is used. “The use of soybean oil meal to
extend phenolic resin glues in no way displaces the soybean
glues developed in about 1927 by I.F. Laucks, Inc., Seattle,
Washington... Thus, the extension of phenolic resin glues
with soybean oil meal, will be a second chapter to the story
played by soybeans in the development of plywood.” (2)
Drying oil research aimed at replacing tung oil has led to the
development of Norconol-S using conjugated, alkali-refined
soybean oil. With esters of soybean fatty acids, 10% to 45%
conjugation was achieved, which greatly improved the oil’s
drying properties. “For example, paints formulated with
Norconol set to touch 2 to 3 times faster than alkali-refined
soybean oil.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
4479. Strand, Edwin G. 1945. Soybean production in war
and peace. USDA Bureau of Agricultural Economics, Farm
Management Reports. FM 50. 41 p. Sept. [5 ref]
• Summary: Contents: Development of the enterprise.
Production regions. Yields and production. Expansion in
the North Central States, Utilization of soybeans. Soybean
processing. Soybean oil meal. Soybean oil. Prices. Future
prospects: Markets, processing, production.
Discusses USDA work with soy and soybean
introduction. A graph on page 1 shows that from 1924 to
1944, five Corn Belt states (Illinois, Indiana, Ohio, Iowa, and
Missouri) harvested the vast majority of soybean acreage in
the USA, but this percentage decreased after 1941.
Other graphs: Page 8: Soybeans: acreage planted for all
purposes, United States, and selected groups of states, 19241944. The three main Delta states for soybeans are Arkansas,
Mississippi, and Louisiana. The four Atlantic Coast states are
North Carolina, Virginia, Maryland, and Delaware.
Page 10: Soybeans: Yields per acre harvested for beans,

United States and Selected groups of states, 1924-44. “There
is a strong upward trend in yields of soybeans in the Corn
Belt and in the United States as a whole since 1924.” In the
Corn Belt they increased from 11 bushels / acre in 1924 to
18.3 bushels / acre in 1944. Yields were lowest and grew
most slowly in the three Delta states.
Page 15: Demand and government price supports had
sparked a boom in both acreage and processing. Driven
mainly by expansion in the Corn Belt states, acres planted in
soybeans had increased from four million in 1943 to sixteen
million a decade later, and the amount harvested for beans,
rather than hay, made a particularly dramatic jump from six
million acres in 1941 to ten million in 1942.
Page 17: The dramatic increase was in the number
processed into oil and meal, which more than doubled from
sixty-four million bushels in 1940 to 142 million bushels in
1944. Address: Agricultural Economist, USDA, Washington,
DC.
4480. Williams, L.F. 1945. Off-colored seeds in the Lincoln
soybean. Soybean Digest. Sept. p. 50, 61.
• Summary: “Although the Lincoln soybean is a relatively
new variety, having been in the hands of producers only 2
years, some reports of black and mottled beans have already
been coming in. As early as 1942, black beans were noted
in the seed from one of the first Lincoln increase plots. This
seed was picked over and all black beans removed. Since
then, black or black mottled beans have been reported from
Ohio, Indiana, and Iowa, as well as Illinois.
“As the occurrence of black beans presents a problem
in seed certification, it seemed desirable to find out whether
such variation is genetic or environmental. Black and mottled
seeds were picked out of several samples of Lincoln in 1942
and 1943 and planted in the nursery at Urbana in 1944.
“The seed was divided into four classes as follows:
“1. Normal size, mottled.
“2. Normal size, solid black.
“3. Approximately half-size, mottled.
“4. Approximately half-size, solid black.
“The types of seed planted and the seed produced from
them are illustrated above.
“The first class produced plants indistinguishable from
normal Lincoln and with typical Lincoln seed. There were
very few seeds of the second classification to test, and all
of these bred true, producing plants indistinguishable from
Lincoln but with solid black seed. The third and fourth
classes produced plants and seed typical of Lincoln with
the exception that there were a few plants with mosaic-type
virus in these two groups. There was no mottling in the seed
produced in this experiment in 1944, but in general, there
was very little mottling at Urbana that year.
“Black Beans the Result of Mutation: Most of the
variation in this experiment arose from environmental
causes, but the black seeds in class 2 were evidently the
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result of a gene mutation from ih to i, since they bred true
to the solid color and produced plants typical of the Lincoln
variety in other respects. Apparently this mutation occurs
frequently, as it has been observed in a number of other
varieties and strains and has occurred at least twice in
Lincoln.
“One reason that so many black beans have been noticed
in Lincoln may be that the large amount of foundation
seed was handled carefully due to the interest attached to
this variety. However, it is probable that Lincoln is more
susceptible to this mutation than are some other strains.
Apparently there is some variation among strains in this
respect. Chief, Dunfield, Mukden, Scioto, Earlyana,
Richland, Bansei, Tokyo, Nandi, and a number of other
varieties and selections have mutated to colored seed, but
no such mutation from Illini has ever come to the writer’s
attention although Illini has been very widely grown. In
varieties like Mukden and Dunfield the mutation has a light
brown or buff seed, in Earlyana, brown, and in Scioto, black,
according to the type of pigment present in the hilum of the
original type.
“Possible Causes of Mottling: It is difficult to ascertain
the cause of the mottling in the first class. In general, these
beans showed less mottling than class 3. It has been found
by several workers that wide spacing and rich soil may cause
more mottling on normal plants. It is, of course, well known
that some varieties mottle more than others. Owen in 1927,
in discussing mottling in the soybean, mentioned that in a
number of cases diseased plants produced mottled seed. He
also noted that frequently this seed was smaller than normal.
“It is probable that the small seed in classes 3 and 4
came from diseased or injured plants. These small seeds
were much more heavily mottled than the normal-sized seeds
and a higher percentage of them were mottled. Probably
whatever factor was responsible for their small size was also
responsible for the heavy mottling. The solid black seeds in
class 4 were evidently the result of a more extreme extension
of the mottling found in class 3.
“What Can Be Done?: Picking out the mottled seed
is of no benefit as far as improving the following year’s
crop, since the experience of investigators has indicated
that such seed will produce plants as free from mottling
as will unmottled seed. Picking out the black seeds of the
mutant i type will not insure against black seeds in the next
year’s crop since the black type is recessive to yellow, and
heterozygous types will still be in the population. The only
method of eliminating the black seeds is to use pedigreed
seed which is known to be free of the mutation. A supply of
such seed was produced at the Illinois Station in 1942 and
made available to cooperating states.
“To develop this seed, over a hundred individual plants
of the Lincoln variety were harvested and the seed from
each plant sown in a separate row. At harvest time all rows
not typical of the Lincoln variety were discarded. Each of

the remaining rows was harvested separately and the seed
examined for black beans. All rows showing black beans
were discarded and the remaining rows composited to
produce the foundation pedigreed seed. If a new mutation
occurs in this material, it will be necessary to establish a new
pedigreed lot. Such a mutation ordinarily occurs in a pollen
or egg cell of a plant and this will then unite with a normal
cell to form a plant embryo. Since this mutation is recessive,
the resulting plant will have normal-colored seeds and it
will not be until the following year that black seeds appear.
Thus it is not until 2 years after the mutation occurs that any
evidence of it appears.
“Since mottled beans in Lincoln will produce typical
Lincoln seed the next year. there seems to be no reason to
remove them from the seed before planting. There would
also seem to be no particular reason for discriminating
against them in certification. Because some of the small
mottled seed possibly came from diseased plants, and some
diseases may be seed borne, it may be desirable from this
standpoint to screen these out, but no great benefit is to be
expected from such removal since the percentage of seedborne disease is likely to be small.
“There is good reason for discriminating against solidcolored black beans, since this experiment has shown that
black beans of normal size can be expected to breed true to
the black color. In regard to certification, it is suggested that
these solid-black beans be considered as varietal mixtures. It
is probable that no lot of pure Lincoln seed contains enough
of these mutant black beans to bar it from certification.
“There has been a suggestion that it might be desirable
to increase the black-seeded Lincoln as a separate variety.
This would be quite undesirable since the discount on black
soybeans sold for processing would mean a lower return to
the grower.”
A large photo shows: “Off-colored beans found in
the Lincoln variety and the seed produced by them.”
Address: Assoc. Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration,
U.S.D.A., Urbana, Illinois.
4481. Radlove, S.B.; Teeter, H.M.; Cowan, J.C. 1945.
Catalytic conjugation of linseed and soybean oils. USDA
Bureau of Agricultural and Industrial Chemistry. AIC-101.
38 p. Oct. 1. 8 charts at end. [5 ref]
• Summary: It is recognized that the superior drying
properties of tung oil are due to the presence of conjugated
isomers of linolenic acid. In the hope of securing similar
drying properties in linseed and soybean oils, attempts were
made to convert the linoleic and linolenic acids occurring in
combination in linseed and soybean oils into their conjugated
isomers.
This report describes in detail a successful method for
neutral catalytic isomerization, and discusses the properties
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of the finished oils obtained. Address: Oil & Protein Div.,
Northern Regional Research Lab., Peoria, Illinois.
4482. Journal-Transcript (Peoria, Illinois). 1945. Coghill
resigns laboratory job: Directed penicillin research here. Oct.
11.
• Summary: “Dr. Robert D. Coghill, whose work as
director of the research which has led to the large-scale,
commercial production of penicillin has brought world-wide
fame to himself and to Peoria, has resigned as head of the
fermentation division of the Northern Regional Research
Laboratory to become associate director of research for
the Abbott Laboratories, Inc., in North Chicago, it was
announced last night.
“The resignation becomes effective Nov. 1 and Dr.
Coghill will be succeeded in his present position by Dr.
Asger F. Langlykke, now head of the agricultural motor fuels
division of the laboratory.
“Simultaneously with the announcement of Dr. Coghill’s
resignation it was disclosed that research on penicillin
production ended here two weeks ago.”
A former professor of chemistry at Yale University
[Connecticut], Dr. Coghill came to Peoria on 16 Sept. 1939
and conducted preliminary work until the Northern Regional
laboratory opened in 1940. “He was graduated from the
University of Kansas in 1921 and received his Ph.D., from
Yale in 1924, after which he became a member of the Yale
faculty.”
Also gives a brief biography of Dr. Asger F. Langlykke.
4483. Allington, W.B.; Kent, G.C.; Tervet, I.W.; Koehler,
Benjamin. 1945. Results of the uniform soybean seed
treatment tests in 1944. Plant Disease Reporter, Supplement
(USDA) No. 159. p. 201, 220-224. Oct. 15.
• Summary: “The uniform soybean seed treatment test in
1944 was expanded to include several Southern and Eastern
States as well as most of those in the North Central area
which cooperated in 1943. This experiment was conducted at
9 locations in 1943 (PDR Suppl. 145, pp. 76-79), and at 18
locations in 1944 (Table 1).”
Soybean seed treatments are not recommended as a
general practice in the major Corn Belt states. Address: 1.
U.S. Regional Soybean Lab.; 2. Iowa Agric. Exp. Station; 3.
Minnesota Agric. Exp. Station; 4. Chief in Crop Pathology,
Illinois Agric. Exp. Station.
4484. Burnett, R.S.; Parker, E.D.; Roberts, E.J. 1945. Peanut
protein hydrates: Utilization as tacky and remoistening
adhesives. Industrial and Engineering Chemistry
37(10):980-82. Oct. [7 ref]
• Summary: One of the vegetable proteins used for
comparison was soybean protein. Address: Southern
Regional Research Lab., USDA, New Orleans, Louisiana.

4485. Crops and Markets (USDA Bureau of Agricultural
Economics). 1945. Indicated yield and production of crops
[percentages only]. 22(4):162. Oct.
• Summary: Soybeans. Gives statistics for the following
states: New York, New Jersey, Pennsylvania, Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Missouri,
North Dakota, South Dakota, Nebraska, Kansas, Delaware,
Maryland, Virginia, West Virginia, North Carolina, South
Carolina, Georgia, Kentucky, Tennessee, Alabama,
Mississippi, Arkansas, Louisiana, Oklahoma, Texas.
Condition Aug. 1: Average 1934-43, 1945. Condition Sept. 1:
Average 1934-43, 1945. Stocks of beans on farms Oct. 1 (of
old crop): 1944, 1945.
4486. Falkenburg, L.B.; Cowan, J.C. 1945. Norelac: A new
resin derived from soybean oil. Soybean Digest. Oct. p. 8-9.
[4 ref]
• Summary: Contents: Introduction. Properties. Potential
and actual utilization. Production of Norelac. “Soybean
oil offers an excellent domestic source of raw material
for chemical and related industries because it is normally
produced in large quantities at a relatively low cost. This oil
contains 45 to 55 percent linoleic acid, a di-unsaturated fat
acid, as one of its major constituents. Contemporary research
is now engaged in attempts to produce new chemicals
from this linoleic acid. One solution to this problem is the
polymerization of soybean oil and its subsequent separation
into different fractions.
“Previous work on the polymerization of soybean
and related oils has conclusively demonstrated that in the
process of heat-bodying, the linoleic and linolenic fat acid
radicals unite through their unsaturated linkages to form
polymeric fat acids containing dimers, trimers and possibly
higher polymers. These acids were shown to be polyreactive
and, therefore, are capable of undergoing polymerization
reactions with other polyreactive chemicals. The polymeric
fat acids are similar in their chemical properties to phthalic
and maleic anhydrides, sebacic, and other dibasic acids.
Because of this similarity, the polymeric fat acids may find
many analogous uses such as plasticizers in alkyd resins for
paints and varnishes, and in other protective coatings for
which the dibasic acids are produced industrially in large
quantities.
“Investigations at the Northern Regional Research
Laboratory on the polymeric fat acids of heat-bodied soybean
oil have led to the discovery that new and useful materials
could be prepared from these acids by polymerizing them
with certain poly-reactive reagents. For example, polyesters
can be prepared by reacting these acids with ethylene glycol,
a material which is sold in large quantities as a nonvolatile
antifreeze. These polyesters may be mixed with certain
rubber compounding reagents and treated to give a superior
rubber replacement. This development was pioneered by
this Laboratory, and it led to the commercial production of
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Norepol for a short period in 1942-1943.
“In a manner similar to the preparation of these
polyesters, the polymeric fat acids may be reacted with
polyamines which are closely related to ammonia. When
ethylene diamine is employed as the amine, a new and useful
resinous material is produced. Chemically, it is known as the
ethylene diamine polyamide or polymeric soybean fat acids;
for convenience, we have called it Norelac.
“Properties: Norelac is a hard, transparent, thermoplastic
resin. It can be prepared with melting ranges varying from
98º to 116º C. and in colors ranging from light yellow to
dark brown. It is compatible with a large number of other
synthetic and natural resins, such as, rosin, ester gum,
phenolics, nitrocellulose, and damar.
“As a polyamide, its solubility characteristics are
unusual. It dissolves in alcohols, amines, fatty acids, and
certain chlorinated hydrocarbons. However, it is insoluble
in esters, ethers, glycols, ketones, hydrocarbons, and
nitroparaffins. While Norelac is insoluble in hydrocarbons,
its alcohol solutions will tolerate large volumes of these
solvents, therefore making available a wide range of
inexpensive diluents.
“Norelac has been shown to have good film-forming
properties. When films are cast from solution, they dry by
solvent evaporation, with the drying rate depending on
the volatility of the solvent. As is readily noted from an
examination of Table I, Norelac films possess excellent
resistance to water, alkalis, and acids.
“In addition, films of Norelac possess excellent adhesion
to many surfaces and have exhibited good outdoor durability
on both wood and metal. Some of these films have been
exposed outdoors at Peoria, Illinois, for over a year and a
half and are still in good condition.
“Furthermore, it was found that the addition of a small
percentage of paraffin wax to Norelac imparts moisture
impermeability to the resulting films. A thin film cast
on paper from a Norelac solution containing 2 percent
paraffin exhibited an exceedingly low rate of water-vapor
transmission–the value obtained compared very favorably
with most organic coating materials now in use.
“Potential and actual utilization: In view of the
properties inherent in Norelac, it should find many
applications as a protective coating for wood and metallic
surfaces. It can be used alone or in combination with other
resins as a spirit varnish or lacquer. Further, Norelac may
be readily pigmented either in solution with a ball or pebble
mill, or in the ‘dry’ state. Pigmented solutions of Norelac
make excellent rapid drying enamels having outstanding
durability. It should also be mentioned that Norelac solutions
make superior vehicles for aluminum or bronzing powders.
Since Norelac is thermoplastic and possesses excellent
adhesion, it can also be used as a laminating and heatsealing agent for paper, glassine, cellophane, vinyl films,
and metallic foils. With Norelac, a wide variety of laminates,

such as glassine-to-glassine, lead foil-to-sulfate paper,
Cellophane-to-Cellophane, et cetera, can be prepared. These
laminates, using Norelac as the bonding agent, compare
favorably with commercial materials now in production; for
example, the aluminum pouch shown in Figure 3, which was
made from a sheet consisting of a film of printed cellulose
acetate laminated to aluminum foil with Norelac. The foil
side was coated with Norelac to provide the necessary heatsealing coating for pouch formation.
“Norelac is now being employed as a heat-sealing agent
for the production of bags and pouches used in the packaging
of various food products, viz., dehydrated soups, gelatine
desserts, et cetera. Two such bags, illustrated in Figure 1,
were made from uncoated glassine using Norelac as the
sealing agent. Norelac is also being used today as a sealing
agent for spot liners in bottle caps.
“The compatibility of Norelac with resins, waxes,
and plasticizers facilitates the formulation of various
compositions which should be useful in dip-coating
operations. For example, the cheese package shown in figure
4 was covered with a Norelac composition containing wax,
resin, and plasticizer. This coating protects the package as
it offers an excellent barrier to water, is greaseproof, and
retains its flexibility at refrigerating temperatures.
“Production of Norelac: The commercial production of
all materials necessary for the preparation of Norelac has
been shown to be feasible, and little difficulty is expected
in any large-scale operations. Its production on a semicommercial scale has already been accomplished by two
companies. A view of a kettle operated by one of these
companies for the production of Norelac is shown in Figure
2.
“Norelac is now selling for approximately 45 cents a
pound, but the price is expected to fall as production expands
and soybean oil becomes more abundant.
“The technical aspects of the preparation, evaluation,
and utilization of Norelac are discussed in the following
publications:” Four references are given.
Photos: (1) Two glassine bags. (2) Medium size kettle
for production of Norelac. (3) Aluminum foil pouch. (4)
Package of cheese coated with a Norelac composition
Note: The Northern Regional Research Laboratory is
“one of the laboratories of the Bureau of Agricultural and
Industrial Chemistry, Agricultural Research Administration,
U.S. Department of Agriculture.” Address: Northern
Regional Research Lab., Peoria, Illinois.
4487. Illinois Agricultural Experiment Station. 1945.
Soybean production experience in Illinois; Summary notes
on meetings with farmers in Livingston, Clay, Macon, and
Knox counties. AE2345. 11 p. Oct.
Address: Urbana.
4488. Lehman, Samuel G. 1945. Three important foliage
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diseases of soybeans–Bacterial blight, brown spot, and
bacterial pustule. North Carolina Agricultural Experiment
Station, Raleigh, Research and Farming, Progress Report
4(1):4-5. Oct.
• Summary: A popular account of bacterial blight, bacterial
pustule, and brown spot. Reaction of soybean varieties
grown in North Carolina to bacterial pustule is given.
4489. O’Connor, R.T.; Heinzelman, D.C.; Dollear, F.G.
1945. Spectrophotometric estimation of soybean oil in
admixture with cottonseed and peanut oils. Oil and Soap
22(10):257-63. Oct. [5 ref]
• Summary: “It is customary in southern cotton oil mills to
process various oilseeds, including soybeans and peanuts,
in the same equipment as is used for processing cottonseed.
This practice necessarily provides numerous opportunities
for one type of oil to become contaminated with another.”
Examples of such accidental contamination, on both a
large and small scale, are given. Therefore it is desirable to
develop a method which can check the composition of an
admixture of oils, such as soybean oil with cottonseed or
peanut oil.
This method offers a simple and rapid method for
detecting gross adulteration of one oil with another, and
provides an accurate determination of linolenic acid for use
as a criterion of the economic value of a mixture of oils and
as a guide in oil processing. Address: Southern Regional
Research Lab., Bureau of Agricultural and Industrial
Chemistry, Agricultural Research Administration, U.S. Dep.
of Agriculture, New Orleans, Louisiana.
4490. Soybean Digest. 1945. Grits and flakes... from the
world of soy: DDT residues. Oct. p. 22.
• Summary: “Preliminary tests show DDT residues placed
experimentally in soil retard the growth of soybeans and
some other crops,” reports USDA’s Agricultural Research
Administration. The amount used was 25 pounds per acre.
Note: In 1945, DDT was made available to farmers as
an agricultural insecticide. In 1972 its use was banned in the
United States.
4491. Stuart, L.S. 1945. The future of soya foods. Soybean
Digest. Oct. p. 10-11, 13.
• Summary: Begins with a discussion of the growing use
in the USA of soybean oil in foods. “Production of refined
soybean oil in 1944 was 3.2 times that of the prewar level
of 1939... Use in shortening and margarine has increased
by about three times the 1939 prewar level and use in other
edible products has increased by 4.6 times.”
“Total production of soy flour and soy grits has been
maintained during the past year at a fairly constant level of
about 25 million pounds every 3 months. About 60 percent
of the total production has been consumed in domestic
trade channels. This represents an increase in domestic

consumption of 2.4 times that of the 25 million pound 1941
prewar level.
“Present day sales to domestic food manufacturers are
based almost exclusively on what might best be described
as ‘functional values.’ The nutritional story, having been
found to possess but little positive value from the standpoint
of sales appeal, has now been assigned a purely secondary
role. Increasing emphasis is being placed on such factors as
color, grind, solubility of protein, bacterial count and baking
properties.
“Soy flour processors are actively studying the
ingredient needs of the various food trades and modifying
their products to meet these needs. Thus, we find a rather
wide variety of soy flours and soy grits being manufactured
to meet specific demands. Among these products are
thermophile free packers’ grits for use as a sausage binder,
bleached full-fat flours for use in bakery white goods,
unbleached full-fat flour with high protein solubility for use
in bakery sweet doughs, bleached defatted flours of very fine
grind and high protein solubility for use in both bakers’ white
goods and crackers, and toasted flours and fine grits for use
in dry soup and dry stew mixes.”
Tables show: (1) Production, factory consumption and
use in food products of refined soybean oil (1939-1944).
The six columns are: Total production (1,000 lbs.). Total
factory consumption (1,000 lbs). Use in shortening. Use in
Oleomargarine. Use in other edible products. Total.
(2) Total weight in shipments of soy flours and soy grits
under Lend-Lease.
Note: This is the earliest document seen (Sept. 2011)
that contains the term “soya foods” in the title. This term is
also used on page 11, and the term “soya food industry” is
used on page 13. In addition, the term “soy foods” is used in
the middle of page 10. A photo shows L.S. Stuart. Address:
Senior Marketing Specialist, Grain Branch, Production and
Marketing Administration, USDA.
4492. Allington, William B. 1945. Wildfire disease of
soybeans. Phytopathology 35(11):857-69. Nov. [10 ref]
• Summary: “An intensive soybean disease survey was made
by, the United States Regional Soybean Laboratory in the
summer of 1943, covering many of the heavy producing
areas. Of particular interest was a disease identified as
wildfire, caused by Pseudomonas tabaci (Wolf and Foster)
Stapp.
“Three references in the literature report soybeans (Soja
max Piper) susceptible to this parasite when artificially
inoculated (1, 8, 10)... To the writer’s knowledge, however,
the disease has not been previously recognized to cause
extensive damage to soybeans in the field. The total damage
observed in 1943 and 1944 was not significant. However,
in individual fields, damage was severe enough to make
evident the potentialities of this disease on soybeans and to
emphasize the need for careful study.
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“Symptoms: Symptoms are so characteristic that this
criterion alone is usually sufficient for identification of
wildfire. The necrotic spots on the leaves are variable in size
and are nearly always surrounded by a striking wide yellow
halo (Fig. 1).”
“Summary: Wildfire, caused by Pseudomonas tabaci,
is common on soybeans in most of the commercial
soybean growing areas of the United States. The damage in
isolated areas is severe. Morphologically, physiologically,
serologically, and pathologically the organism isolated from
soybeans does not differ from isolates of Ps. tabaci from
tobacco, and the two diseases are considered to be caused
by the same organism. Watersoaking of soybean leaf tissue
greatly enhances penetration of the leaves by Ps. tabaci
and spread of the bacteria through the tissue. Physiologic
watersoaking was not so effective as storm watersoaking in
bringing about penetration. Prolonged watersoaking was not
necessary for the growth or dispersion of bacteria within the
tissues.”
A footnote at the bottom of the first page states: “A
publication by the U.S. Regional Soybean Laboratory, a
cooperative organization participated in by the Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration; and the Agricultural
Experiment Stations of Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin.”
Address: Associate pathologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
4493. Collins, F.I.; Krober, O.A. 1945. Some factors which
affect the determination of oil in soybeans. Oil and Soap
22(11):307-310. Nov. [4 ref]
• Summary: “Accurate determination of the percentage of oil
in soybean seed is of great importance to the plant breeder in
the development of high oil producing strains. It is equally
important that cooperating laboratories be able to secure
comparable analyses.” Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
4494. Cowan, John C. 1945. Organoleptic properties
of soybean oil. In: Committee on Food Research of the
OQMG. 1945. Conference on Deterioration of Fats and Oils.
Washington, DC: Military Planning Division of the Office of
the Quartermaster General, Army Service Forces. vi + 153 p.
See p. 77-83. Held 19-21 June 1945. [51 ref]
• Summary: “Since soybean oil has assumed a prominent
place in the edible oil field, particular attention has
been devoted to ways and means of improving its flavor
characteristics and keeping qualities. Soybean oil presents a
conspicuous problem because of its well-known tendencies
to develop ‘fishy-painty’ off flavors in storage or when

heated as in baking and deep-fat frying. The acquisition
of these objectionable flavors is referred to as reversion of
the oil.” Yet the term “reversion” in this connection is a
misnomer. Unlike Europeans and Asians, Americans prefer
bland edible oils with no flavor. Producing such oils is a
problem peculiar to American refiners.
Note: This is the earliest English-language document
seen (May 2005) that uses the term “off flavors” (or “off
flavor” or “off-flavor(s)”) connection with flavor problems in
soybeans or soybean products. Address: Northern Regional
Research Lab., Bureau of Agricultural and Industrial
Chemistry, Agricultural Research Administration, USDA,
Peoria, Illinois.
4495. Crickman, C.W. 1945. Feed grains and meat animals
in war and peace. USDA Bureau of Agricultural Economics.
FM 51. 55 p. Nov.
• Summary: Meat production in the USA climbed
dramatically from 1935 to 1944, when it reached an all-time
record. Pork was the leading meat during most of the period
from 1912 to 1944, followed by beef and veal, with lamb and
mutton far behind.
The number of horses and mules on American farms
peaked in about 1917; by 1943 the number had dropped by
half–as they were replaced by mechanical power (tractors
and automobiles).
4496. Fetrow, Ward Willard; Scearce, Jane L. 1945.
Working manual for cooperative soybean oil mill operators.
Washington, DC: USDA Farm Credit Assoc. Nov. Nov. *
4497. Milner, Max; Geddes, W.F. 1945. Grain storage
studies. II. The effect of aeration, temperature, and time on
the respiration of soybeans containing excessive moisture.
Cereal Chemistry 22(6):484-501. Nov. [23 ref]
Address: Div. of Agricultural Biochemistry, Minnesota
Agric. Exp. Station, Univ. Farm, St. Paul, Minnesota.
4498. Milner, Max; Geddes, W.F. 1945. Grain storage
studies. I. Influence of localized heating of soybeans on
interseed air movements. Cereal Chemistry 22(6):477-83.
Nov. [9 ref]
Address: Div. of Agricultural Biochemistry, Minnesota
Agric. Exp. Station, Univ. Farm, St. Paul, Minnesota.
4499. Soybean Digest. 1945. USDA men who have
contributed to soybean development: O.E. May. Nov. p. 24.
• Summary: “Among the men who have made valuable
contributions to the development of the soybean is Dr. O.E.
May, chief of the Agricultural Research Administration’s
Bureau of Agricultural and Industrial Chemistry.
“Born and reared in a farming section of northeastern
Iowa, now one of the leading soybean-producing states,
Dr. May has spent most of his life searching for industrial
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outlets for farm products. It was the industrial fermentation
work carried on by Dr. May and associates at Department
of Agriculture’s old Arlington Farm, Virginia, that supplied
the background experience that enabled the Northern
Regional Research Laboratory at Peoria, Illinois, which Dr.
May formerly directed, to increase the yield of penicillin so
that it could be put into immediate large-scale commercial
production.
“It was this same background experience that caused
him to be selected to head the Bankhead-Jones Soybean
Industrial Products Laboratory at Urbana, Illinois. He was its
first director, and served from March 9, 1936, to August 16,
1938. In this short time he assembled a staff of investigators
of marked scientific attainments and established for the
laboratory a place of high regard with the state agricultural
experiment stations as well as the soybean and chemical
industries.
“When the laboratory was established there was urgent
need for more information on the chemistry of beans and
on the chemical and physical properties of their constituent
materials. Information was needed on the protein and
oil contents of the different varieties, as well as on the
composition and properties of the proteins, phosphatides,
oil, minerals, and carbohydrates. Plant breeders needed
to know more about the grain varieties being crushed for
oil, and more about the effect of rate, date, and method of
planting on yield and composition. Farmers needed to know
what grain varieties are best adapted for industrial purposes.
These are some of the problems that the laboratory tackled
while Dr. May was directing its activities. They have not all
been solved, to be sure, but considerable and very worthwhile progress is being made. The laboratory’s pilot-plant
equipment enabled it to carry promising test-tube research
to the semi-commercial production stage where it can be
properly evaluated.
“Research on the industrial utilization of soybeans
is still carried on under Dr. May’s general supervision at
the Bureau’s Peoria Laboratory, where that phase of the
work was transferred by an act of Congress in 1942. The
agronomic work is conducted at Urbana and at cooperating
state agricultural experiment stations.
“Dr. May insists that any accomplishments attributed
to him are due even more to the work of the men who have
been associated with him. These include such men as R.T.
Milner, W.B. VanArsdal, W.H. Goss, K.S. Markley, G.H.
Brother, and A.K. Smith, now employed in the Regional
Research Laboratories, J.L. Cartter and W.J. Morse of
the Bureau of Plant Industry, Soils, and Agricultural
Engineering, as well as persons connected with the
agricultural experiment stations and the soybean industry.
“May feels that the successful results of soybean
research in the last 10 years have been due largely to
cooperation and teamwork among the various individuals
and agencies interested in the constructive development and

expansion of the soybean industry.
“Soybeans are used now largely for food products
because of the war, but when the war is over it is hoped that
new and wider outlets and markets will be developed in both
the food and the industrial fields.”
A photo shows Dr. May.
4500. Peoria Star (Illinois). 1945. New soybean oil plastic is
developed at farm lab. Dec. 7.
• Summary: A summary of an article in Soybean Digest
(Oct. 1945, p. 8-9). A photo shows L.B. Falkenberg and J.C.
Cowan.
4501. Foreign Crops and Markets (USDA Office of Foreign
Agricultural Relations). 1945. Fats and oils: Canada fixes
oilseed acreage goals for 1946. 51(26):373. Dec. 24.
• Summary: “In view of domestic and foreign requirements
of fats and oils, the Dominion Provincial Conference
recommended an increase in Canadian flaxseed and
sunflower seed acreages of 15 and 97 percent, respectively,
in 1946 and asked that soybean and rapeseed plantings be
maintained at the 1945 level.”
“Based on estimated requirements, the 1946 figure
for soybeans is 43,650 acres, the equivalent of this year’s
harvested acreage.”
4502. U.S. Regional Soybean Laboratory. 1945. Personnel
questionnaire. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 130. Dec. 26. 1 p.
• Summary: This is a typewritten, 1-page fill-in form.
“Date
“Name [below line: in full]
“Address [below line: street, city, state]
“Date of birth
“Telephone
“Person to be notified in case of accident [below 2 lines:
Name, Street, City, State, Telephone].
“List of schools attended [box with 3 blank lines]: Name
and location of school, dates attended [From, To].
“Give name and address of previous employer [two
blank lines].” Address: U.S. Regional Soybean Industrial
Products Lab., 205 Old Agricultural Building, Urbana,
Illinois.
4503. Ham, Wendell E.; Sandstedt, R.M.; Mussehl, F.E.
1945. The proteolytic inhibiting substance in the extract from
unheated soy bean meal and its effect upon growth in chicks.
J. of Biological Chemistry 161(2):635-42. Dec. [13 ref]
• Summary: Continues the discovery and isolation of trypsin
inhibitor and first shows that it retards growth. Reports
that a dilute acid (pH 4.2) extract of raw soybean meal, but
not heated soybean meal, contains a factor which when
incorporated into a ration, depresses the rate of growth.
Note 1. This tends to confirm the hypothesis of
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Shrewsbury, Vestal and Hauge (1932) that raw soybeans
contain a toxic, though not lethal, substance which inhibits
or depresses the rate of growth and which is removed by
heating.
Note 2. See also Ham and Sandstedt, July 1944, in this
journal. Address: Dep. of Agricultural Chemistry and Dep. of
Poultry Husbandry, Nebraska Agric. Exp. Station, Lincoln.
4504. Lee, F.A.; Whitcombe, Joanne. 1945. Effect of
freezing preservation and cooking on vitamin content of
green soybeans and soybean sprouts. J. of the American
Dietetic Association 21(10):696-97. Dec. [13 ref]
• Summary: “Within recent years green soybeans have
appeared on American tables as a vegetable, and are regarded
as pleasing, palatable, and nutritious.” This study was
conducted on Green Giant and Bansei varieties, both of
which may be grown satisfactorily in New York. Soybean
sprouts were prepared from the Mukden and Seneca
varieties. “As employed in this paper, the term ‘soybean
sprout’ refers to the bean and the sprout.
Table 1 is titled “Changes in nutrients in fresh (green)
soybeans after blanching, frozen storage, and cooking.”
Ascorbic acid is reduced significantly (by about 48%) and
carotene is reduced somewhat.
Table 2 shows the “Change in nutrients in soybean
sprouts after blanching, frozen storage, and cooking.”
Roughly the same results were found as for the green
soybeans, but the sprouts lost even more of their ascorbic
acid–70%. Ascorbic acid was lower than expected, probably
because the sprouts were grown in the dark. It has been
shown that “light considerably increases the vitamin C in
germinated soybeans.” Address: New York State Agric. Exp.
Station, Geneva, and School of Nutrition, Cornell Univ.,
Ithaca, New York.
4505. Miller, Carey D.; Louis, Lucille. 1945. The availability
of iron in Hawaiian-grown vegetables. J. of Nutrition
30(6):485-94. Dec. [21 ref]
• Summary: The iron in green soybeans [fresh; green
vegetable soybeans] is 96% available, the highest of 16 foods
tested. Address: Nutrition Dep., Hawaii Agric. Exp. Station,
Univ. of Hawaii, Honolulu.
4506. Smith, F.H.; Brady, D.E.; Comstock, R.E. 1945.
Rancidity of bacon–Effect of antioxidants. Industrial and
Engineering Chemistry 37(12):1206-09. Dec. [18 ref]
• Summary: This study shows that all of the antioxidants
are effective in retarding the development of peroxides, the
effectiveness of the gossypol varying with the concentration
used. The induction or keeping period for the treated slices
is three to five times longer than for those receiving no
antioxidants. Smoking retards the development of rancidity
in bacon, while light promotes its development.
Bacon slices dipped in hydrogenated vegetable

oil containing .06% soybean lecithin–.01% mixed
tocopherols–0.06% isoascorbyl palmitate had an induction
period three to five times longer than the control. Address:
North Carolina Agric. Exp. Station, Raleigh, N.C.
4507. Soybean Digest. 1945. Brierley heads soy flour group.
Dec. p. 45.
• Summary: A photo shows R.G. Brierley, who was
“recently elected to succeed E.J. Dies as president of the
Soy Flour Association. Brierley is manager of the soy
products division of Archer-Daniels-Midland Co. and
the Commander-Larabee Milling Co. of Minneapolis,
Minnesota. He has been a member of the soy flour advisory
committee of the War Food Administration in Washington
[DC] and has played an active part in the government’s
program for utilizing soy products for foreign relief
feeding. The Soy Flour Association represents all the major
processors of soy flour in the country.”
4508. USDA Regional Soybean Laboratory. 1945-1947.
Results of the cooperative uniform soybean tests. I. North
Central states. Urbana, Illinois. *
Address: Urbana, Illinois.
4509. USDA Regional Soybean Laboratory. 1945-1947.
Results of the cooperative uniform soybean tests. II.
Southern states. Urbana, Illinois. *
Address: Urbana, Illinois.
4510. Goss, W.H. 1945. Germany: Fats, oils, and oilseeds.
Bremen-Besigheimer Oelfabriken. Washington. 3 leaves. *
• Summary: Note: Warren Hand Goss was born in 1912.
Address: USDA, New York.
4511. Goss, W.H. 1945. Germany: Fats, oils, and oilseeds.
Bremer Oelfabriken, Hamburg. Washington. 2 leaves. *
• Summary: Note: Warren Hand Goss was born in 1912.
Address: USDA, New York.
4512. Goss, W.H. 1945. Germany: Fats, oils, and oilseeds.
Deutsche Oelfabrik Dr. Grandel, Hamburg. Washington. 2
leaves. *
• Summary: Note: Warren Hand Goss was born in 1912.
Address: USDA, New York.
4513. Goss, W.H. 1945. Germany: Fats, oils, and oilseeds.
G.F. Hildebrandt Co., Hamburg. Washington. 2 leaves. *
• Summary: Note: Warren Hand Goss was born in 1912.
Address: USDA, New York.
4514. Hydak, Myokla H. 1945. Pollen substitutes: to
help bees in distress to produce. University of Minnesota,
Extension Folder. No. 130. 6 p. *
• Summary: Three mixtures are recommended as the best
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pollen substitutes for honey bees; each contains soybean
flour as the major ingredient.
Note: This document is also cited as: MN 2000 EF-130.
Myokla Haydak lived 1898-1971.
4515. Woodworth, C.M.; Williams, L.F. 1945. Lincoln
soybeans. Illinois University Mimeographs AG No. 1246. 9
p. *
• Summary: Lincoln was the first soybean variety released
after the U.S. Regional Soybean Laboratory was established.
4516. Bailey, Alton E. 1945. Industrial oil and fat products.
New York, NY: Interscience Publishers, Inc. x + 735 p. 2nd
ed. 1951, 967 p. For third ed, see Swern, D. 1964. [1173*
ref]
• Summary: This is an excellent book. Contents related to
soy oil: Chap. 5. Production and consumption of primary
fats and oils. In the section on “Production and consumption
of linolenic acid oils,” the first subsection is on soybean oil
(p. 120-22), followed by linseed oil and perilla oil (Perilla
ocymoides). Table 53 shows that production of soybean
oil in the USA (in million lb; year beginning in October)
increased from 1.7 in 1922, to 2.3 in 1924, to 7.3 in 1928,
to 34.7 in 1930, to 78.1 in 1934, to 183.7 in 1936, to 416.1
in 1938, to an estimated 1,198.3 million lb in 1942 (Source:
USDA Agricultural Statistics). “Significant quantities of
soybean began to be grown in the United States in about
1930 and since that time the increase in soybean production
in this country has been phenomenally rapid. The 1942 crop
of soybeans in the United States, estimated at 187,155,000
bushels or 11,229,000,000 pounds, is roughly equal to the
Chinese production in recent years, and represents a much
greater quantity of oil, as most of the Chinese beans are
consumed directly as food.”
Table 56 (p. 123) shows the price of soybean oil (crude
oil in tank cars at the mills) in the U.S. from 1930 to 1942.
Chap. 7. Composition and characteristics of individual
fats and oils. In the section on “Composition and
characteristics of linolenic acid oils,” the second subsection
is on soybean oil (p. 171-73). “Soybean oil has a typical
‘beany’ odor and flavor. Like that of other linolenic acid oils,
the odor and flavor of soybean oil is inclined to return after
the oil has been rendered completely odorless and flavorless
by high temperature steam deodorization. The average iodine
value of the soybean oil produced in the United States is in
the neighborhood of 130, although iodine values as high as
140 and as low as 103 have been reported.” Table 87 (p. 172)
shows recent analyses of the fatty acid content of six soybean
varieties, including wild soybeans.
Chap. 9. Plastic shortening agents. Definition. Historical.
Plasticity in fats. Lard and other animal fats. Shortenings.
Shortening is an American invention that originally grew out
of the cottonseed industry, although large meat packers also
played a role in developing it. The product was first offered

as a lard compound, but was later repositioned as a unique
product rather than as an imitation of lard.
Chap. 15. Extraction of fats and oils. Pages 445-46
discuss changes is soybean oil during storage. Table 134
(p. 447) shows “Grade requirements for yellow soybeans,
green soybeans, brown soybeans, black soybeans, and mixed
soybeans.” There are 4 grades plus sample grade. For Grade
No. 1, minimum test weight per bushel is 56 lb. Moisture:
13% maximum. Splits: 10% max. Damaged kernels: 2%
max. Foreign material other than dockage: 1%.
Note: This is the earliest English-language document
seen (Feb. 2003) that uses the term “dockage” in connection
with soybean grading.
Chap. 16. Refining and bleaching. A greenish cast in
an oil is generally due to chlorophyll. This pigment may
also be found in the oil obtained from green soybeans (p.
525). Chap. 18. Hydrogenation. Includes shortenings and
margarine.
Chap. 23. Solidification, homogenization, and
emulsification. Solidification of lard and shortenings (Votator
and Girdler Corp.). Address: Senior technologist, Southern
Regional Research Lab., New Orleans, Louisiana.
4517. Easley, Tildon. 1945. More soybeans needed for
oil. Arkansas Agricultural College, Extension Leaflet
(Fayetteville) No. 23. [3] panels each side, front and back.
Revised.
• Summary: Contents: Varieties. Seedbed preparation.
Fertilizer requirements. Inoculation. Time of seeding.
Method of seeding. Rate and depth of seeding. Testing seed.
Cultivation. Harvesting. Storage. Classes and grades of
soybeans.
This leaflet begins: “Soybeans, especially needed at
present for oil in the nation’s war program, may be grown
throughout Arkansas on any land that is adapted to the
production of cotton, corn, or rice. Soybeans produced
for oil purposes are the green- or yellow-seeded varieties,
which usually have coarser stems, produce seed of higher
oil content, and produce a brighter meal than the dark- or
black-seeded varieties recommended for hay. In successful
production of soybeans for oil, careful consideration should
be given to choice of varieties; seedbed preparation; fertilizer
use; inoculation; time, method, rate, and depth of seeding;
cultivation; and harvesting.” Address: Extension Agronomist.
4518. Faulkner, E.C.; Simpson, J.I. 1945. Preparing and
using soy sprouts. Illinois Agricultural Extension Service.
HEE 3314. 3 p. Mimeographed. *
• Summary: The primary requirement in choosing soybeans
for sproutings is to select a variety that will germinate
readily. Field or grain varieties generally produce the
best sprouts, since the seeds are smaller than those of the
vegetable varieties, germinate readily, and, as a result
show less tendency to spoil during the sprouting period.
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Black varieties of soybeans sprout as readily as the lightcolored ones but there is some objection to the appearance
of the dark seed coat. The sprouts most generally available
commercially are produced from mung beans. Address:
Univ. of Illinois.
4519. Lager, Mildred. 1945. The useful soybean: A plus
factor in modern living. New York and London: McGrawHill Book Company, Inc. xii + 295 p. Illust. General index.
Index of recipes. 22 cm.
• Summary: One of the most important and innovative
books on soyfoods ever written. Contents: Preface. 1.
Agriculture’s Cinderella: America discovers the soybean,
our wonder beans, soy as a food in the United States, soy
in rehabilitation food programs, soybeans as an emergency
crop, soybean terminology. 2. World-wide use of soybeans: A
real antique, monarch of Manchuria, soybeans in mechanized
warfare–Germany, soybeans in other countries (USSR,
Italy, Spain, Belgium, Holland, Norway, Denmark, Sweden,
Great Britain, Canada), soybeans in Lend-Lease and United
States Agricultural Marketing Administration, Food for
Greece, soybeans and the Mexican Indian, soybeans in
Hawaii (Mr. C.G. Lennox). 3. Soybeans and industry: The
versatile soy, uses of soybean in industry, soybean paint
(from soy oil, incl. Duco finishing), soybean protein (used in
making plywood, plastics, water paints, paper sizing, leather
finishes, and insecticide sprays), Henry Ford and soybeans,
soybean glue (I.F. Laucks and the firms he has licensed turn
out some 30,000 tons of soybean glue annually), rubber
substitute (Norepol), paper industry (Glidden), plastics, soycotton helmets, firefighting compounds, lecithin, fertilizers.
4. Nutritional nuggets: Food value of soybeans and soy
products (vegetable or edible types of soybeans, protein, fat
& carbohydrate, minerals, vitamins, lecithin, alkaline ash,
economy, exaggerated claims), principal uses of soybeans
and soy products (meat substitutes, meat enrichers, fortifying
foods with soy flour). 5. From soup to nuts: Green beans, dry
beans, frozen beans, roasted soybeans, sprouted soybeans,
the cow of China–soy milk, the meat without a bone–tofu or
soy cheese, the little giant among protein foods–soy flour,
soy grits, puffed grits, soy oil, miscellaneous soy products
(soy butter [soynut butter, p. 99-100], sandwich spreads,
malts, coffee substitutes, soy sauce, soy albumen–a new
product, greatly improved during the past two years, is now
used to “replace egg albumen in candy manufacture” [as in
marshmallows]).
Note 1. This is the second earliest document seen (Aug.
2002) in which the soybean is called the “cow of China.”
Note 2. This is the earliest English-language document
seen (Dec. 2015) that uses the term “soy albumen” (or “soy
albumens”) to refer to isolated soy protein as a product.
6. The blazed trail: Introduction (history and pioneers),
our tardy acceptance, food pioneers (health-food stores,
Dr. W.D. Sansum of Santa Barbara and soy bread, allergy

studies, vegetarians, Seventh-day Adventist food companies,
meatlike products, Madison College of Tennessee, Loma
Linda Food Co., the International Nutrition Laboratory and
Dr. H.W. Miller, special dietary concerns and diabetic diets),
establishing soybeans in the kitchen (The Edison Institute
and Henry Ford, the USDA and the U.S. Bureau of Home
Economics, the Agricultural Marketing Administration, U.S.
railroads, the Soy Products Division of the Glidden Co., the
Soy Flour Association). 7. The challenge of nutrition: The
dangers of hidden hungers, nutrition and health, corrective
nutrition, starch-restricted diets, meatless diets, allergy
diets, bland diets, building diets, reducing diets, acidophilus
culture, lecithin. 8. Our wonder crop: Jack and the beanstalk,
early history, new varieties, aids to the industry (Regional
Soybean Industrial Products Laboratory, American railroads,
American Soybean Association, Fouts Brothers of Indiana,
Soybean Digest and George Strayer in Hudson, Iowa, Soy
Flour Association with Edward Kahl as first president, Soya
Kitchen in Chicago (Illinois) opened in Jan. 1943, National
Soybean Processors Assoc., National Farm Chemurgic
Council), educational program, restrictive regulations. 9.
Soybeans and the farmer: Varieties, sources of information,
seeding and inoculating, harvesting, grading, soybean
diseases, crop rotation, damaged beans. 10. Tomorrow:
Acreage and production, soybeans on the farm, soybeans
in nutrition, postwar industrial uses, future improvements.
11. A few suggestions for better living: Kitchen diplomacy,
personal opinions, soybeans for everyone. Recipes: Green
soybeans, dry soybeans, sprouted soybeans, roasted or
toasted soybeans, meat-substitute dishes, soy-enriched meat
dishes, soy noodles, macaroni, spaghetti, sauces and gravies,
soups, salads, dressings, soy spreads, soy milk, tofu or soy
cheese, soy butter, soy cereals, soy desserts, soy candies, soy
beverages, soy-flour recipes, bread and muffins, pancakes
and waffles, soy gluten recipes, baking-powder biscuits,
pastry, cookies and doughnuts, cakes.
Contains recipes for “Soy milk molasses shake (p.
238). Soy puddings. Soy ice cream (p. 250; “Soy milk may
be used in place of regular milk in ice-cream recipes...
adding whipped cream”). Soy fruit ice cream. Soy chocolate
dessert (Eggless) (p. 250-51). Soy shake “(p. 254, made in a
“liquefier or mixer”).
The story of Allied aid to Greece [p. 24-26] is one of the
great mercy stories of World War II. Starting in March 1942,
as many Greeks were starving, the first mercy ship sailed to
Greece with food and medicine. Up to Nov. 1943, the United
States through Lend-Lease sent 82 million pounds of food to
Greece. A number of these foods (including soup powders,
stew mixes, and spaghetti) were based on soy flour and grits,
and specifically developed to suit Greek tastes.
Concerning Henry Ford (p. 35-38), his “first
experiments were made in a laboratory in connection with
the Edison Institute in 1930. In these experiments, several
tons of wheat were used, also several thousand bushels of
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carrots; sunflower seeds, which have a high oil content;
cabbages; onions; and cornstalks. It was not until December,
1931, after a long series of experiments with the soybean,
that Mr. Ford and his chemists felt that they were at last
approaching a solution to the problem of finding a basic farm
material from which the ordinary farmer could develop a
commercially profitable product.”
Note 3. This is the earliest published English-language
document seen (Sept. 2013) that uses the term “Soy ice
cream” (p. 250).
Note 4. This is the earliest document seen (July 2007,
one of two) that uses the word “Cinderella” in connection
with the soybean. The author, however, does not elaborate on
this idea.
Note 5. This is the earliest English-language document
seen (Nov. 2013) that contains the term “soy-flour”–however
it is used as an adjective. Address: Southern California.
4520. Lager, Mildred. 1945. The work of U.S. railroads in
promoting soybeans, industrial soy products, and soybean
foods (Document part). In: Mildred Lager. 1945. The Useful
Soybean: A Plus Factor in Modern Living. New York and
London: McGraw-Hill Book Company, Inc. xii + 295 p. See
p. 109-13.
• Summary: “The railroads of the soybean states have
perhaps done more to further the industry than any other
group; and they have sponsored huge educational projects
to improve the quality and quantity of the soybeans and to
further their use.
“As early as 1926, soy-processing mills needed
increased acreage to enable them to operate throughout most
of the year. They asked the cooperation of the railroads in
interesting the farmers in growing beans, and as a result
various soy trains and soy exhibits toured the states of the
corn belt.
“In 1926 [sic, 1927], the Illinois Central in conjunction
with the crops department of the University of Illinois
organized a three-car train of soy exhibits and two picture
cars, in which moving pictures were shown to demonstrate
the then recognized practices for growing the crop. This
train made some ninety stops in Illinois and was visited by
thousands of farmers. The project helped to stimulate an
increase acreage of 44,000 the following year. Later, the
program was carried out in Iowa with excellent response.
“Another such project was the Pennsylvania Railroad
Soybean Exhibit Car, prepared in cooperation with the
American Soybean Association, the U.S. Department of
Agriculture, and the state agriculture colleges in the 18 states
through which it operated, for the purpose of acquainting
industry, agriculture, and consumers with the importance and
possibilities of the soybean in our national life.”
“Russel G. East, general agricultural agent of the
Pennsylvania Railroad, gave the following report on the car’s
itinerary:

“’Probably no exhibit with a rural background has
reached and held the interest of so many urban people.
A large supply of literature, including annual reports of
the American Soybean Association, bulletins from state
experiment stations, United States Department of Agriculture
publications, miscellaneous educational material prepared by
local interests, and recipes for the soybean and its products
were distributed extensively.
“’This traveling exhibit covered 17,643 miles in 18
states and was visited by 198,286 interested people.
“’The Soybean Exhibit Car started its tour at New
Brunswick, New Jersey, August 16, 1937. Dr. J.G. Lipman,
Dean of the College of Agriculture, very appropriately
dedicated the exhibit to the service of the soybean industry
in honor of Mr. James Neilson, who was for 50 years a
trustee of Rutgers University and grew the first commercial
crop of soybeans in America on what is now the New Jersey
Experiment Station grounds. Inspection of the soybean
experimental plots in the field where the crop was first grown
by Mr. Neilson in 1878 was a feature of the dedication
ceremonies.
“’The nation’s Capitol was the next objective of the
exhibit car, after which it began a tour including New Jersey,
Delaware, Maryland, Pennsylvania, Ohio, Indiana, and
Illinois.
“’Arrangements were made by the University of
Illinois Agronomy Department to place the display on the
university campus for the occasion of the annual meeting
of the American Soybean Association. This was the climax
of the exhibit car’s first scheduled tour, traveling from the
place where soybeans were first grown commercially and
concluding its schedule in the greatest soybean production
center on the American continent.
“’In its travels this display proved so popular that it was
found necessary to extend the operation into other sections.
The new itinerary included visits to fairs, expositions,
soybean processing plants, and industries using the soybean
in their production programs.
“’Three railroads availed themselves of the opportunity
to take this exhibit into their territories. This broadened the
scope of the exhibit until it reached from South Dakota on
the West to Florida in the South. The interest manifested
shows the wide field to which the soybean has become
adapted.
“’The Minneapolis and St. Louis Railroad, through their
industrial and agricultural department, handled the display
over their lines through Illinois, Iowa, Minnesota, and South
Dakota. So great was the interest, their original schedule had
to be increased to take care of the insistent demands of the
people in those states.
“’The agricultural department of the Seaboard Air Line
Railway arranged a schedule covering the South Atlantic
states. In Florida the Tampa and Orlando Fairs included the
display among their agricultural exhibits. Unusual interest
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was noted in Georgia and the Carolinas. Soybeans were
found to be increasing in these states and in eastern Virginia.
More than 32,000 people visited the exhibit while on the
Seaboard Railway.
“’A final tour was made through the dairy and poultry
districts of the East, particularly emphasizing the place of the
soybean in feed rations. The largest attendance, outside of
fairs and expositions, was found on this trip. Included in this
was the time spent on the Coudersport and Port Alleghany
Railroad.’
“This exhibit car was dismantled after the tour and was
replaced by two portable exhibits that have been visited by
some 3,000,000 people. During recent months, owing to the
burden of wartime transportation, these exhibits have been
kept off the road.
“Another railroad educational project was the Baltimore
& Ohio ‘Soybean Special’ of 1941. This was made possible
through the cooperation of the Agricultural Extension service
and Agricultural Experiment Station of the University of
Illinois, American Soybean Association, National Soybean
Processor Association, Baltimore & Ohio Railroad and Alton
Railroad and spent 6 weeks on tour throughout the soybeanproducing territories of Ohio, Indiana, and Illinois. The train
consisted of six coaches, three devoted entirely to soybeans,
and the other three for living accommodations for the staff
of 20 persons. The three exhibit cars consisted of a general
soy exhibit car that covered the field of production and
utilization; a farmer lecture car, a program of motion pictures
and lectures on soybean varieties, production, and marketing;
and a woman’s lecture and exhibit car in which a cooking
school was conducted and meatless soy loaf, soy date
muffins, and soy fudge were served, supplemented by an
exhibit of more than 200 food products made from soybeans.
“Two brochures, ‘Soybean Recipes’ and ‘The
Magic Plant,’ prepared by the Agricultural Development
Department of the railroad were distributed from the
‘Special.’
“These proved so popular that several reprints have been
made and distribution still continues with requests coming
from practically every state and several foreign countries The
railroad regards it as one of the most successful agricultural
and educational projects they have ever conducted.”
A photo (p. 112) shows the interior of the soybean
exhibit car, Pennsylvania Railroad. Address: Southern
California.
4521. Lager, Mildred. 1945. Preface (Document part). In:
Mildred Lager. 1945. The Useful Soybean: A Plus Factor in
Modern Living. New York and London: McGraw-Hill Book
Company, Inc. xii + 295 p. See p. vii-ix.
• Summary: “We of the occidental world are just discovering
that soybeans are indeed nuggets of gold in our modern
civilization. During the last twenty-five years [i.e., since
1920], they have mushroomed from an almost unknown

forage crop to one of our most important cash crops, vital to
the fields of agriculture, commerce, nutrition, and industry.
Nutritionally soybeans have become a vital food for a world
at war and a postwar world at peace. Industrially they are a
challenge to the chemists’ flasks and test tubes; for more than
two hundred commercial products have been made from the
little beans. Hence soybeans and soybean products are indeed
destined to be a vital plus factor in our world of tomorrow.
“Food has always been my hobby. When Fate, that
unseen hand that sometimes guides us to our rightful groove
in life, gave me firsthand experience with the miracles of
proper diet, teaching fundamental facts on nutrition became
my goal. I have tried to pass on the message of better eating
via the platform, the printed page, and the radio, and for the
last dozen years have enjoyed the unusual opportunity of
occupying a vantage point on a busy crossroad of nutrition.
I have seen, too, the value of soybeans in the so-called
‘corrective regime,’ and it has convinced me of their rightful
place in the average diet.
“I experimented with soy as a food, secured special soy
products for special diets, made up recipes, and in my classes
taught the cooking of soybeans when they were practically
unknown, when soy was eaten because it was soy and
regardless of taste or palatability. In 1942, when soybeans
became prominent as a war emergency food, a collection of
these recipes was published under the title of ‘150 Ways to
Use Soybeans.’”
“Because my main interest in soybeans and soy products
is nutritional, the purpose of this book is to help bridge the
gap from the unusual to the usual. I have tried to present the
story of Asia’s ancient food in a true, authentic manner–to
give credit where credit is due. I am not a vegetarian, not
affiliated with any organization or group advocating a
meatless diet. I believe that proper nutrition and commonsense living are man’s best medicine.”
“I want to acknowledge the material, encouragement,
and help that I have received from the men and women
of medicine, research, industry, and business as well as
homemakers and friends. I am especially grateful to
“Edward J. Dies, Soy Flour Association, Chicago,
Illinois.
“E.L. Rhoades, Soy Flour Association, Chicago, Illinois.
“Kent Pellett, Soybean Digest, Hudson, Iowa.
“Edward Kahl, Los Angeles, California.
“National Soybean Processors Association, Chicago,
Illinois.
“Dr. Walter C. Alverez, Mayo Clinic, Rochester,
Minnesota.
“Dr. Francis Pottenger, Jr., Monrovia, California.
“Dr. Irving D. Ewart, Hollywood, California.
“Dr. J.A. LeClerc, U.S. Department of Agriculture,
Washington, D.C.
“W.J. Morse, Department of Agriculture, Washington,
D.C.
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“Dr. Louise Stanley, Chief, Bureau of Home Economics,
Washington, D.C.
“Donald S. Payne, Chief of Soya Products Section, Food
Distribution Administration, Washington, D.C.
“Dr. Clive M. McCay and Mrs. Jeanette McCay, Cornell
University, Ithaca, New York.
“Dr. H.W. Miller, International Nutrition Laboratory,
Mount Vernon, Ohio.
“Col. Rohland A. Isker, Quartermaster Corps, Chicago,
Illinois.
“Prof. Oscar Erf, The Ohio State University, Columbus,
Ohio.
“National Farm Chemurgic Council, Columbus, Ohio.
“Agricultural Experiment Station, University of Illinois,
Urbana, Illinois.
“Agricultural Experiment Station, Iowa State College,
Ames, Iowa.
“Purdue University, Lafayette, Indiana.
“College of Agriculture, University of California,
Berkeley, California.
“Department of Home Economics, University of Illinois,
Urbana, Illinois.
“Bureau of Home Economics, U.S. Department of
Agriculture.
“A.A. Levinson, Glidden Company, Chicago, Illinois.
“H.A. Olendorf, Spencer Kellogg & Sons, Inc., Decatur,
Illinois.
“James L. Doig, Floya Milling Company, Montreal,
Canada.
“J.A. Audiss and L.E. Bauer, Loma Linda Food
Company, Arlington, California.
“Russell G. East, The Pennsylvania Railroad, Richmond,
Indiana.
“Ollie Jones, Los Angeles, California.
“Madison College, Madison College, Tennessee.
“Ford Motor Company, Dearborn, Michigan.
“The Fox Valley Canning Company, Hortonville,
Wisconsin.
“The Michigan Paper Company, Plainwell, Michigan.
“I.F. Laucks, Inc., Seattle, Washington.
“The Baltimore & Ohio Railroad, Baltimore, Maryland.
“John Deere, Moline, Illinois.
“Hawaiian Sugar Planters’ Association, Honolulu,
Hawaii.
“Maren Elwood, Hollywood, California (for her help in
editing the manuscript).
“Ellender McGraw, my secretary.” Address: Southern
California.
4522. Norman, A.G.; Krampitz, L.O. 1945. The nitrogen
nutrition of soybeans: II. Effect of available nitrogen on
growth and nitrogen fixation. Soil Science Society of America
Proceedings 10:191-96. [5 ref]
• Summary: Soybeans do not produce maximum dry weight

yields when relying predominantly on symbiotic nitrogen.
Address: Iowa Agric. Exp. Station, Ames, Iowa.
4523. Swingle, Walter T. 1945. Our agricultural debt to
Asia. In: Arthur E. Christy, ed. 1945. The Asian Legacy and
American Life. New York: The John Day Co. x + 276 p. See
p. 84-114. Index. 21 cm. Also published by The Asia Press,
1942. [2 ref]
• Summary: “The beginning and foundation of the Library
of Congress Orientalia Collection was the great Chinese
encyclopedia, the Ssu k’u ch’uan shu, a gift of the Empress
Dowager of China.
“About 1914, Dr. Swingle, then head of the Office of
Crop physiology and Breeding, Bureau of Plant Industry,
U.S. Dept. of Agriculture, was able to secure the services of
a Cornell graduate, Dr. Hing Kwai Fung, to make abstracts
and/or translations of information in the Ssu k’u ch’uan
shu regarding economic plants. Dr. Swingle interested
Dr. Herbert Putnam, Librarian of Congress in increasing
the holdings of Chinese books, especially gazeteers [sic,
gazetteers] which contain local information. When Dr. Fung
returned to China, he was given a modest sum for purchasing
books. Dr. Fung was able to persuade the Commercial Press
(the largest publishing firm in China, located in Shanghai) to
act as receiving agent for books for the Library of Congress,
and to ship them to Washington [DC]. Soon after, Dr.
Swingle was sent to the Orient–in March 1918–by the Dept.
of Agriculture.” There he made arrangements for collecting
books in Tokyo and Shanghai.
“As American merchants and missionaries gradually
penetrated into China, they sent home more and more plants
and trees. The Arnold Arboretum, organized and directed by
the great tree expert, C.S. Sargent, financed extensive trips
to the Orient to obtain botanical specimens and seeds of
ornamental trees and shrubs as well as photographs of them
as they grew in their native habitat. These trees and shrubs
revolutionized the garden and park plantings of the northern
parts of the United States. The illustrated popular books
of E.H. Wilson, who made many trips to the Orient for the
Arnold Arboretum, helped to arouse interest in the very rich
arboreal flora of China...
“The Plant Introduction Service of the U.S. Department
of Agriculture was organized by David Fairchild in 1897;
he did very extensive exploring for foreign economic and
ornamental plants from 1898 on, and directed the Plant
Introduction Service from 1909 to 1928. I was fortunate
enough to be one of the first ‘agricultural explorers.’”
Of these men Frank N. Meyer and P.H. Dorsett were
outstanding, not only for the number and value of the
plants they secured, but also for the detailed and accurate
descriptions of every plant they sent to Washington.
“P.H. Dorsett some years later, during the twenties,
traveled widely in North China taking many fine photographs
of Chinese crop plants and writing descriptions of the
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culture, harvesting and curing of each. On these trips he
collected many varieties of soy beans largely through the
utilization of a new and potent method of securing the
willing cooperation of all educated Chinese people. A
complete translation, prepared by Michael J. Hagerty under
my direction in 1917 of the chapter on soy beans contained
in a standard Chinese work on economic plants (the Chih
Wu Ming T’u K’ao by Wu Ch’i-chun) had been furnished
the plant explorers looking for soy bean varieties. This
translation, covering eighty-two pages, discussed several
hundred varieties, telling where they were largely grown. In
all cases the name of the variety and the name of the locality
where it was grown were not only spelled out in English but
also written carefully in Chinese characters. An index made
it easy to turn to any variety under discussion and see what
was said about its culture.
“This was a turning point in field explorations in China.
Such indexed translations in the hands of foreign plant
explorers insured the attention of all educated Chinese, who
gladly directed the explorer to the nearest source of the
various named varieties. I had learned this at first hand in
1915 when studying varieties of Citrus in southern China.
Surprise and skepticism about the foreigners knowledge
of Chinese books gave way to astonishment and warm
approbation.”
“The soy bean is a striking example of the introduction
of a new crop... Soy beans were sent from China to France
as early as 1740 and from 1779 were grown in the famous
Botanic Garden of Paris. Benjamin Franklin, who had been a
member of the French Academy of Sciences since 1772, sent
seeds back to the United States and urged that they be given
a trial. But in spite of his plea, the soy bean remained merely
a curiosity in this country for more than a century.
“In the late eighties [sic, 1890] Prof. C.C. Georgeson
brought soy bean seeds from Japan, where he had been
teaching at the Agricultural College at Komaba, and
planted them in a field on the campus of the Kansas State
Agricultural College. I could see the stunted soy bean plants
from the windows of the botanical laboratory where I was
a teen-age research assistant. This variety, adapted to the
perpetual spring climate of Komaba near Tokyo, did not do
well on the bare Kansas hills, often swept by hot dry winds.
And nothing happened. Soy beans did not arouse interest
among Kansas farmers until many years after this failure.
“In the third decade of the twentieth century Dorsett
sent to Washington more than 800 named soy bean varieties
from China, Manchuria and Japan. These together with
shipments secured by Dr. David Fairchild from his numerous
correspondents in the Old World, especially in Asia,
amounted by 1928 to a total of more than 2800 packages
of soy beans, almost all named varieties but many of them
duplicated, some of them many times. Meantime tests made
by W.J. Morse, in charge of soy bean culture for the Bureau
of Plant Industry, showed that many varieties had a narrow

range of adaptability. Accordingly, from 1929 to 1931, Morse
joined Dorsett in the Orient and these two experts, with
trained Chinese helpers, brought to this country the largest
single collection of soy bean varieties ever assembled. As
soon as Morse returned from studying soy beans in Asia
and attacked the problem of finding which Asiatic varieties
adapted to the different regions and selecting and breeding
to make them fit various American soils and climates, a
remarkable change occurred in soy bean culture. Yields went
up and plantings increased year by year...
“One of the best-known industrial uses for soy bean
proteins is for making water-resistant glue. No less than
30,000 tons of soy bean glue were made in 1942 by a single
firm and its licenses annually, most of it being used in the
rapidly growing plywood industry. Soy bean proteins have
been enthusiastically used by Henry Ford in his automobiles,
being mixed with the more expensive phenolic resins,
thereby reducing costs and also yielding a more plastic,
freer-flowing mixture which takes dyes better...
“As long ago as 1917-1918 Dr. Yamei Kin set up
under my general supervision for the U.S. Department of
Agriculture a soy bean mill in New York City in the hope of
supplying tofu to increase the bulk and food value of meat
dishes served to soldiers in training at near-by camps. Dr.
Kin succeeded in making excellent tofu. She even served to
a group of army officers a meal composed entirely of soy
bean dishes! However, it proved impossible to test tofu on
a large scale at that time, since we could not get priority for
transportation of soy beans from North Carolina, then the
nearest region where they were grown on any considerable
scale.
“A splendid example of a double fermentation is the
soy bean cheese called nam yüe by the Cantonese and sufu
in North China. It is preferred even to the best Roquefort
as a salad dressing constituent by those who have had the
opportunity to try it. It is made by Chinese masters of the
cheesemaker’s art who believe that its fermentation is an
insoluble mystery.
“Shih Chi-yien, then working in the American
University of Soochow, published in 1918 the first English
account of the most important fermented bean foods.
He traced the making of tofu from soy beans back to the
Han dynasty (A.D. 22). Ten years later Wai Ngan-shou
[Nganshou; pinyin: Wei Yanshou, who was from Ningpo],
one of the first scientifically-trained Chinese microbiologists
and fermentation experts, was able to isolate and identify
as a new species of Mucor the mold that makes possible the
nam yüe fermentation. It is a curious fungus, Mucor sufu,
distantly related to the miraculous Penicillium notatum
whose marvelous curative action has only recently been
discovered. A third fermentation expert, Shih You-kuang
[pinyin: Shi Jiyan], studied another soy bean fermentation
product, meitauza, made by another species of Mucor, and
published an illustrated account of it in German in 1937. In
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his review of the literature of Mucor fermentations, Shih
You-kuang cites no fewer than thirty articles by eighteen
authors all based on Chinese fermentations...
“Miss Elizabeth Groff, under my direction in 1918,
made a thorough study of the fermentation of soy sauce in
the famous factories of Canton, China, and published the first
detailed account of the process in the Philippine Journal of
Science for 1919.”
“It has been my privilege to assist in building up a
great Chinese library in the Library of Congress, under the
enlightened policy of Dr. Herbert Putnam, beginning in 1912.
The Orientalia Division, headed by Dr. Arthur Hummel,
is now the largest Chinese library outside of Asia and is
probably larger than all the European libraries of Chinese
books combined. It now contains, Dr. Hummel estimates,
about 230,000 Chinese volumes (Chüan) and some 20,000
more will soon be added in the form of bibliofilm [a type
of microfilm] copies of very rare works from the Chinese
National Library, sent to Washington for safekeeping.”
Note 1. This is the earliest secondary document seen that
mentions the early introduction of soybeans to America by
Benjamin Franklin.
Note 2. This is the earliest English-language document
seen (Oct. 2011) that uses the term nam yüe to refer to
Chinese-style fermented tofu. It is 2nd earliest Englishlanguage document seen (Oct. 2011) uses the word “sufu”
to refer to Chinese-style fermented tofu, and the first
such document written by a Westerner. Photos show Dr.
Walter Tennyson Swingle, and his wife Maude K. Address:
Collaborator, Bureau of Plant Industry, USDA; Consultant
on Tropical Botany, Univ. of Miami, Florida.
4524. Towle, R.S. 1945. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
12.
• Summary: “Four varieties of soybeans were grown.
Seeding was late on account of wet weather, and emergence
was slow. They made a rapid growth after emerging,
but were totally destroyed by grasshoppers.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
4525. United States, Office of Foreign Agricultural
Relations. 1945. Civil affairs handbook, Japan. Section 7,
Agriculture. Washington, DC: Headquarters, Army Service
Forces. xii + 195 p. Maps. 25 cm. Supplement (xiv + 236 p.)
issued in 1945. [1 soy ref]
• Summary: A digital version of this book is available
on HathiTrust. This Section 7 is one in a series of 17
sections about Japan, including: 1. Geographical and Social
Background. 2. Government and Administration. 3. Legal
Affairs. 4. Government Finance. 5. Money and Banking. 6.
Natural Resources, etc.
This book offers many deep insights into Japan’s
agriculture in 1945 and before. For example, we read on

page xi that shortly before the war: “Practically all of the
sugar had to be imported from Formosa; two-thirds of the
soy beans from Manchuria and Korea; and 20% of the rice
from Korea and Formosa.” Japan’s hard-working farmers
supplied the rest.
The book contains 57 tables, 14 figures, and one map (4
maps on one page, xiv).
Printed across the top of the title page: “Army Service
Forces Manual M 354-7.” On the same page below the title:
“Headquarters, Army Service Forces, 1 April 1944.”
Page 59 states: “The principal soybean foods used daily
in Japanese life are soysauce, miso (red, white, black), tofu
or bean curd, soybean milk, green vegetable beans, roasted
beans, soy flour, natto, yuba (film from soybean milk when
heated), and beverages (coffee substitute and tea mixture
with roasted beans). Soysauce is extensively manufactured
by large concerns throughout the Japanese Empire. It is
used at every meal by the Japanese family, taking the place
of salt and other condiments. Miso is a fermented product
from rice or barley, salt, and soybeans, usually requiring
from 6 to 12 months for curing. It is a daily breakfast dish
in the form of soup with vegetables and it is also used to
preserve vegetables, fish, and meat. Tofu, made in small
factories throughout cities and villages, is used extensively
in place of meat. It is used in the fresh or dried state in soups
with vegetables, mixed with vegetables and fried as squares
in deep fat, and also toasted. Soy flour is used with wheat
flour in the making of various breads, rolls, buns, crackers,
and pastries. The roasted flour mixed with sugar is used in
making various forms of confections. The roasted beans
are used in much the same manner as salted peanuts, and
in the making of numerous candies and cakes. Soybean
milk is made in the tofu factories and sold as fresh milk
[Interesting!]. Natto is a fermented bean, occurring in the
various forms though not used as extensively as miso and
tofu.
“Japan imports large quantities of soybeans, bean oil,
and bean cake from Manchuria. The beans are used largely in
the manufacture of soysauce and miso. Only a small percent
of the Manchurian beans is processed for oil and meal as
there are but three or four bean oil mills in Japan. The beans
imported from Chosen [Korea] are of much higher quality
than the Manchurian beans and, therefore, are used entirely
in the manufacture of miso, tofu, and other food products.
Bean oil is used in the manufacture of shortening, salad oil,
cooking oil, and various industrial products such as paints,
enamels, varnish, soap, and waterproof goods. Bean cake is
used largely (90 percent) as fertilizer though considerable
quantities are used as cattle feed and in the manufacture of a
cheap soysauce. In recent years bean cake has also been used
in the manufacture of a wool-like fiber.”
Pages 101 and 104, in the section on “Leguminous
crops,” state: “The principal legume crops produced are soy
beans, other beans, peas and peanuts. The most important is
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soy beans. Soy beans are a staple food of the Japanese, and
are used for soy sauce, bean paste and bean soup. They are
also in demand for a number of industrial purposes, chief of
which is soy bean oil.
“The total area of all leguminous crops in 1936 was
1,516,000 acres (includes 19,000 acres under peanuts) or
7.6 percent of the total cultivated area. The soy bean crop
alone covered 807,000 acres. The 1939 area under all these
crops amounted to 1,449,000 acres of which soy beans
are estimated at 795,000 acres (Table 41, p. 105). Because
of competition from imported Manchurian soy beans,
extension of mulberry tree plantations prior to the 1930’s,
and increased acreage under orchards and vegetables, the
soy bean area declined from an annual average of 1,091,000
acres during the 5-year period 1920-24 to 803,000 acres in
the period 1935-39, or by 26 percent. Production followed
suit, with a decrease from 18 to 13.5 million bushels. Despite
the declining output, consumption of soy beans during the
same period has increased from an annual average of 32
million bushels to about 44 million bushels. Production of
soy beans in recent years has averaged about 30 percent of
the country’s consumption.
“The shortage of about 30 million bushels was made
up by imports from Manchuria (supplying 80 percent) and
Korea (20 percent). Next to rice, soy beans form the largest
single imported foodstuff. From the Japanese point of view,
the mitigating factor of this situation is that the colonies
are the sole source of supply. This fact has led a Japanese
to remark that from a practical point of view Japan is selfsufficient in soy beans. With respect to other beans, such as
‘azuki’ and ‘broad’ beans [sora mame], the ratio of domestic
production to total consumption has been estimated at 55
and 85 percent, respectively. The condition that applies to
imported soy beans applies to these beans as well, since they,
too, originate in Manchuria.”
The word “soybeans” appears on 35 pages in this book,
“soybean” on 28 pages, “soy” on 15 pages (p. 104, 101,
59, 68, 92, 105, 137, 140, 147, xii, 55, 58, 223, 228, 233),
“soysauce” on 6 pages, “bean paste” [miso] on 5 pages,
“miso” on 5 pages, “tofu” on 4 pages (p. 59, 100, 58, 233),
“soy flour” on 3 pages, “soybean milk” on 3 pages, “green
vegetable beans” on 2 pages (p. 56, 59), “shoyu” on 2 pages
(p. 97, 100), “natto” on 2 pages (p. 59, 100), “yuba” (film
from soybean milk when heated) on 2 pages (p. 59, 100),
“roasted beans” on 1 page (p. 59). Address: Washington, DC.
4526. Wilcox, Earley Vernon. 1945. Modern farmers’
cyclopedia of agriculture. New York, NY: Orange Judd
Publishing Co. xiv + 497 p. See p. 95-98, 272, 296, 351.
Illust. Index. 24 cm.
• Summary: Contains a general introduction to the
“soy bean,” which is said to have arrived in America in
Pennsylvania in the early 1800s. Address: Formerly Farm
Management Specialist, USDA.

4527. William Morse (Photograph). 1945.
• Summary: See next page. This digital photo, dated 1940s,
was sent to Soyfoods Center by Joyce Garrison (William
Morse’s granddaughter) of West Hartford, Connecticut (July
2004).
4528. William Morse (Photograph). 1945.

• Summary: These digital photos, taken in the mid-1940s,
were sent to Soyfoods Center by Joyce Garrison (William
Morse’s granddaughter) of West Hartford, Connecticut (July
2004). They are both from the same photo session.
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4529. Journal-Transcript (Peoria, Illinois). 1946. Hilbert
heads U.S. farm lab: Herrick takes post in Washington. Jan.
26.
• Summary: “Dr. G.E. Hilbert, head of the starch and
dextrose division of the U.S. Department of Agriculture’s
Northern Regional Research laboratory since 1940, will
become the new director of the laboratory Monday, it was
announced Friday. He will succeed Horace T. Herrick,
director since 1942, who has been made special assistant
to Dr. O.E. May, chief of the Bureau of Agricultural and
Industrial chemistry in Washington” [DC].
Skilled in research, Dr. Hilbert “received his
chemical engineer degree from Rensselaer Polytechnic
Institute in 1924, his master’s degree in chemistry from
Lafayette college in 1925, and his Ph.D. from Yale [Univ.,
Connecticut] in 1928. Assistant instructor in chemistry from
1925-26 and research assistant from 1926-28 at Yale, and
Sterling Research Fellow, 1928-30, he was associate chemist
in the fertilizer division of the Department of Agriculture,
1930-35; chemist, engaged in research on the fixation of
nitrogen through organic substances, 1935-37; senior chemist
in charge of the organic section of the fertilizer research
division, 1937-38.”
Mr. Herrick came to Peoria on 16 July 1942. His
position as assistant to Dr. May was created to further
encourage the use of agricultural commodities in Industry. A
portrait photo shows Dr. G.E. Hilbert.
4530. Agricultural Gazette of New South Wales. 1946.
Beekeeping hints: Feeding bees with natural pollen and
soybean flour. 57(1):33-34. Jan. [1 ref]
• Summary: This is a summary and partial reprint of an
article by C.L. Farrar of the USDA titled “Food Reserves for
Bees,” published in Sept. 1945 in the American Bee Journal
(p. 313-15, 323).
4531. Bailey, A.E.; Fisher, G.S. 1946. Modification of
vegetable oils. V. relative reactivities toward hydrogenation
of the mono-, di-, and triethenoid acids in certain oils. Oil
and Soap 23(1):14-18. Jan. [10 ref]
• Summary: The authors hydrogenated soybean, cottonseed,
and linseed oils under selective conditions, after which they
determined the composition of the products in terms of the
component fatty acids. The data thus obtained were applied
in calculating the relative reactivities of the component fatty
acids toward hydrogenation, which were found to be in the
ratios of the following whole numbers: oleic acid 1, iso-oleic
acid 1, isolinoleic acid 3, linoleic acid 20, linolenic acid 40.
This linolenic acid is selectively hydrogenated fastest and
first. Address: Southern Regional Research Lab., Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, U.S. Dep. of Agriculture, New Orleans,
Louisiana.

4532. Bayfield, E.G.; Swanson, Emery C. 1946. Effect of
yeast, bromate, and fermentation on bread containing soy
flour. Cereal Chemistry 23(1):104-13. Jan. [8 ref]
• Summary: With 3% to 6% added soy flour in straight
[white bread] doughs, it was necessary to increase potassium
bromate and decrease fermentation in order to produce bread
of optimum volume, grain, and texture. For optimum results
with 1.5% soy flour 2 mg extra [potassium] bromate was
approximately the best amount.” Larger percentages of soy
flour required proportionally larger amounts of bromate.
Acknowledges the assistance of the Soy Food Research
Council of the Soy Flour Association. Address: Kansas
Agric. Exp. Station.
4533. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1946.
Laboratory study of continuous vegetable oil extraction:
Countercurrent extractor, rising-film evaporator, and oil
stripper. Industrial and Engineering Chemistry, Analytical
Edition 18(1):56-58. Jan. [3 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Northern Regional Research Lab., Peoria, Illinois.
4534. Crops and Markets (USDA). 1946. Statistics of
important crops by state, 1944 and 1945, with comparisons.
23(1):11. Jan.
• Summary: This publication of the USDA Bureau of
Agricultural Economics has a half-page table divided into
3 main parts: (1) Soybeans for beans. (2) Soybeans for
hay. (3) Soybeans grazed or plowed under. Statistics are
given for all of the following states: New York, New Jersey,
Pennsylvania, Ohio, Indiana, Illinois, Michigan, Wisconsin,
Minnesota, Iowa, Missouri, North Dakota, South Dakota,
Nebraska, Kansas, Delaware, Maryland, Virginia, West
Virginia, North Carolina, South Carolina, Georgia, Kentucky,
Tennessee, Alabama, Mississippi, Arkansas, Louisiana,
Oklahoma, Texas.
Under the first two of the three main parts are given:
Acreage harvested, yield per acre, and production. And
under each of these are given statistics for: Average 1934-43,
1944, 1945. Concerning soybeans grown for their beans, the
states with the largest production (in 1,000 bu) in 1945 are:
Illinois (74,100), Iowa (34,848), Indiana (27,924), and Ohio
(20,072).
4535. Crops and Markets (USDA). 1946. Statistics of
important crops by state, 1944 and 1945, with comparisons:
Soybean acreage for all purposes. 23(1):22. Jan.
• Summary: This table gives statistics for 30 states: New
York, New Jersey, Pennsylvania, Ohio, Indiana, Illinois,
Michigan, Wisconsin, Minnesota, Iowa, Missouri, North
Dakota, South Dakota, Nebraska, Kansas, Delaware,
Maryland, Virginia, West Virginia, North Carolina, South
Carolina, Georgia, Kentucky, Tennessee, Alabama,
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Mississippi, Arkansas, Louisiana, Oklahoma, Texas.
The 3 main headings are: Grown alone, interplanted, and
equivalent solid (Footnote: Acres grown alone plus one-half
of the interplanted acres). Under each of these headings are
given statistics (in 1,00 acres) for: Average 1934-43, 1944,
1945.
The vast majority of soybeans are now “grown alone”
and all of the leading soybean states have no interplanted
acres. Concerning “equivalent solid,” the states with the
largest soybean acreage in 1945 are: Illinois (4,120), Iowa
(2,013), Indiana (1,705), and Ohio (1,261).
4536. Crops and Markets. Monthly Supplement (USDA).
1946. [Average prices received by farmers, United States
1908-1945]. 23(1):57. *
• Summary: This quarterly publication of the USDA Bureau
of Agricultural Economics contains a table titled “Soybeans:
Per bushel” for the years 1913-1945, which shows that the
average price (in dollars) paid to U.S. farmers for a bushel of
soybeans from 1924 to 1945. The price in 1924 was $2.46.
It fell steadily to an all-time low of $0.50 in 1931. It then
rose to $1.27 in 1936, fell to $0.67 in 1938, then increased to
$2.08 in 1945.
4537. Farm Science Reporter (Iowa State College). 1946.
Lincoln soybeans lead. 7(1):22. Jan.
• Summary: “Lincoln soybeans are pleasing the first farmers
who tried them. This is shown in a survey made of the 115
growers in the southern two-thirds of the state to whom seed
was sent in 1944.
“There were 54 of these men who reported on
comparisons in yield between Lincoln and other varieties
they had been growing. Of these 54, 47 said the Lincoln
out-yielded their home-grown varieties in 1945. The
average advantage was about 5½ bushels an acre. This is
approximately the same difference as obtained in tests at
Iowa station.
“The average yield of these Lincoln soybeans was 31.4
bushels an acre and of the home-grown varieties 25.8.
“In ability to stand up, or lodging resistance, abut half of
the 51 who reported said the home-grown variety stood up
better than Lincolns.” Address: Iowa State College, Ames,
Iowa.
4538. Henson, Paul R.; Carr, Robert S. 1946. Soybean
varieties and dates of planting in the Yazoo-Mississippi
Delta. Mississippi Agricultural Experiment Station, Bulletin
No. 428. 12 p. Jan.
• Summary: “Summary: Uniform soybean variety tests
were located at Tunica, Stoneville, Anchorage, Satartia,
and Onward in 1945. Yields, other agronomic data, and the
chemical composition of the strains and varieties have been
summarized according to maturity.
“The strains C101 and S100 have yielded significantly

more than Macoupin, a commonly known commercial
variety of these strains maturing in early September. The
variety, S100, is taller, produces seed of slightly higher
quality and matures approximately 10 days later than C101.
S100 is low in oil, while C101 is a good oil bean containing
approximately 2 percent more oil than S100. One serious
objection to these early maturing strains when grown in the
Delta is the low quality of seed produced. In the past, Delta
farmers have reported low germination of Macoupin due
to adverse conditions encountered at harvest and during
the storage period. It is expected that similar problems will
prevail with these strains.
“Ogden is definitely the highest yielding variety of
those normally maturing between October 1 and 15. The
2-year average yield of this variety at Tunica, Stoneville, and
Anchorage, was 34.5 bushels or 40 percent more than the
next highest yielding variety. The chief objection to Ogden
is that it shatters on certain soil types and under dry climatic
conditions at harvest. It has been observed that shattering is
more severe on light or droughty [dry] soils and on heavier
soils of low fertility. Even on soils where shattering usually
occurs, many farmers prefer Ogden to such non-shattering,
lower yielding varieties, as Arksoy 2913 and Ralsoy.
“In the breeding program under way at the Delta Station,
plants coming out of crosses between Ogden and other
varieties are being studied. It is hoped that strains carrying
the high yield of Ogden and the nun-shattering habit of
Arksoy will be developed.
“Of the varieties normally maturing the last half of
October, Volstate and Roanoke, were equally productive.
These varieties are similar in many respects and differ in
that the oil content of Roanoke is slightly higher than that
of Volstate. Both are non-shattering, erect growing, and of
sufficient height to combine readily. Wood’s Yellow has
been quite productive in a number of locations in the Delta;
however, it is low in oil and shatters under dry conditions.
To farmers growing a large acreage of soybeans, the practice
of planting the acreage to varieties of different maturity to
increase the optimum combining period seems advisable,
particularly in the production of soybeans for oil.
“The late maturing varieties have not been as productive
or as high in content of oil as the better varieties of earlier
maturity. The yields of strictly grain types, such as Mamotan,
Mamloxi, Delsta, and Nanda have not been greatly different
from those of the tall growing Louisiana strains, Acadian,
L.Z., and Pelican. These late varieties are particularly well
suited for inter-planting in corn in that they usually mature
after the corn crop is made. Appreciably lower seed yields
were obtained from the hay varieties, Avoyelles, Gatan, Red
Tanner, and from two vegetable varieties, Cherokee and
Seminole.”
Introduction: “Soybean variety and dates of planting
tests have been conducted at the Delta Experiment Station,
Stoneville, Mississippi, for a number of years. In 1943 the
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program of the U.S. Regional Soybean Laboratory was
enlarged to include 12 southern states with headquarters for
the Southern section at Stoneville, Mississippi. As a part
of this program, uniform variety tests have been conducted
at a number of locations in the Yazoo-Mississippi Delta.
The results of these variety tests and a study of the dates of
planting at the Delta Station are reported herein.” Address:
Mississippi State College, Agric. Exp. Station.
4539. Houseman, Earl E.; Weber, C.R.; Federer, W.T. 1946.
Pre-harvest sampling of soybeans for yield and quality. Iowa
Agricultural Experiment Station, Research Bulletin No. 341.
p. 806-26. Jan. [7 ref]
• Summary: Sampling was for yield, percent protein, percent
oil, and iodine number of the oil. Two subsampling units
should be taken per field. The optimum size of a subsampling
unit is approximately 7 square feet. This sampling helps
to meet an increasing demand for pre-harvest information
on soybean production and quality. “The rapid increase in
soybean production is due to versatile uses of the crop and
the ease with which it fits into crop rotations in the Corn
Belt. Soybean oil and oilmeal are used in food products,
livestock feed and in industrial products such as paints,
plastics and rubber substitutes.” Address: Ames, Iowa.
4540. Kalton, Robert R.; Eldredge, J.C. 1946. The effect of
simulated hail injury to soybeans. Soybean Digest. Jan. p.
14-15. [17 ref]
• Summary: This publication appears to be based on an
earlier Iowa State Experiment Station, Mimeograph titled
“Progress Report, Soybean hail damage experiments, 1945.”
“Hail damage to the soybean crop has been relatively
severe in certain parts of Iowa. The large acreages of
soybeans in recent years and the numerous storms have
tended to accentuate these losses, of primary concern to
farmers, insurance adjustors, and processors in areas where
hail damage has been prevalent. In an attempt to answer
some of the questions which arise following hail damage,
the Iowa Agricultural Experiment Station, in cooperation
with the U.S. Regional Soybean Laboratory, initiated a study
in 1943 to determine the effects of simulated hail injury on
the yield and on other important characters. Only the more
pertinent results will be discussed here.
“The general outline of the experimental work in 1943
and 1944 was as follows: In 1943, one variety, Richland, was
used in the investigations. In 1944, Lincoln also was used in
addition to Richland. The beans were grown in rows spaced
40 inches apart in order to eliminate as much as possible
competition between differentially treated plots. Simulated
hail injury was inflicted on replicated rows at five different
dates (stages of growth) throughout the growing season in
1943. Ten dates of damage were used in 1944, five of them
corresponding to the same stages of growth in 1943. Finally,
at each date of damage, three degrees of severity of damage

were inflicted. These were called light, medium, and heavy.
Check rows, with no damage, were used for comparison.
“The stage of growth and the degree of damage inflicted
at each of the five dates used in both years are shown in
Table I. As the results with Lincoln and Richland were
practically identical in 1944, only the results with the latter
will be discussed, in this way making it possible to consider
on a uniform basis the two years’ data.
“The removal of leaves and parts of the stems was
accomplished by means of upward strokes with an
instrument made by mounting several wire hooks on a
paddle-like board. A clipping shears and supple switches
also were used to advantage. With these implements it was
possible to approach the appearances of actual hail injury
and to obtain the three degrees of damage.
“The results in 1943 showed that the greatest reductions
in yield from all degrees of defoliation and other injury
occurred at the fourth date of inflicted damage. At this stage,
the soybean plants were beginning to show pods at the top
and flowering had ceased. Defoliation during the early stages
of growth, when the plants were less than a foot tall, caused
only small reductions in yield. Plants cut off immediately
above the cotyledons (seed leaves) at the first date, when
they were 4-5 inches tall, produced new branches in the
axils of the cotyledons and made good recovery. Simulated
hail injury at the last date, when the pods were full and the
bottom leaves were turning yellow, appeared to be primarily
mechanical. In other words, losses in yield at this date were
due almost entirely to pod removal.”
Continues with a “Comparison of Two Years.” There
are two tables. Address: 1. Agent, Div. of Forage Crops and
Diseases; 2. Research Assoc. Prof. of Farm Crops. Both:
Iowa Agric. Exp. Station. Ames, Iowa.
4541. Smith, A.K.; Beckel, A.C. 1946. Soybean or vegetable
milk. A résumé and bibliography. Chemical and Engineering
News 24(1):54-56. Jan. Also published as USDA Bureau
of Agricultural and Chemical Engineering, AIC-113 (Feb.
1946) and in Soybean Digest (May 1946). [124 ref]
• Summary: A very useful document with 124 bibliographic
references. Address: Oil and Protein Div., Northern Regional
Research Lab., Peoria, Illinois.
4542. Soybean Digest. 1946. Illinois pioneer John T. Smith
passes. Jan. p. 6.
• Summary: Smith, one of the Midwest’s pioneer soybean
growers, died at age 65. “’John T.,’ as everybody acquainted
with soybeans affectionately knew him, started with the
crop in 1908, when he procured seed of two different
varieties from Dr. [sic] W.J. Morse of the U.S. Department of
Agriculture.”
4543. Soybean Digest. 1946. USDA men who have
contributed to soybean development: J.L. Cartter. Jan. p. 26.
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• Summary: Jackson L. Cartter, director of the Regional
Soybean Laboratory of the U. S. Department of Agriculture
at Urbana, Illinois, started on his career in soybean research
back in 1928 when a soybean laboratory was at Holgate,
Ohio. A native of Brookfield, Missouri, he got his B.S.
degree at Montana State College in 1925, his M.S. at Iowa
State College in 1927, and did further work in agronomy at
the University of Wisconsin.
“Cartter’s investigations and his research direction cover
a period of increasingly rapid expansion of the growing
and utilization of this remarkable addition to American
agriculture. In the beginning at Holgate he worked on the
oil factor in the crop, its production and the development of
high-oil varieties for the Cornbelt.
“When the Department moved the laboratory from
Ohio to Arlington Farm, Virginia, just across the Potomac
from Washington, Cartter continued chemical studies of
the soybean for the benefit of growers and the industry,
throughout the country.
“In 1936 he was made head of the agronomic
section of the U.S. Regional Soybean Industrial Products
Laboratory, Urbana, Illinois, where he supervised agronomic,
physiologic, and genetic studies of the soybean in 12 North
Central states. When the industrial sections of the laboratory
were transferred to the Northern Regional Research
Laboratory at Peoria, Illinois, in 1942, the rest of the work
remained at Urbana under the name U.S. Regional Soybean
Laboratory, and Cartter was made director. At that time the
research work on the crop was extended to the 12 Southern
states and expanded to take in the problems of disease
control.
“The Laboratory and the cooperating states, under
Cartter’s leadership, have provided the industry with superior
high-oil varieties including Chief, Patoka, Gibson, Earlyana,
Boone, Richland, and the very recent Lincoln, a variety
that ‘stands head and shoulders above other varieties,’ outyielding them and producing an oil of better quality in higher
percentage. At the same time the soybean-producing areas
have been expanded and many new facts have been found on
how to handle the growing crop.”
A small portrait photo shows Jackson L. Cartter.
4544. U.S. Regional Soybean Laboratory. 1946. Uniform
soybean variety tests 1946, North Central Section. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 132. Feb. 28. 1 p.
• Summary: This is a typewritten, horizontal, 1-page fill-in
form with lines for vertical columns.
“(Please indicate how many tests you desire at each
location).”
A box with 10 blank rows has the following vertical
columns: “Location. Number of tests (0, I, II, III, IV). Send
to.
“Please indicate whether or not tests are to be

randomized. Yes. No.” Address: U.S. Regional Soybean
Industrial Products Lab., 205 Old Agricultural Building,
Urbana, Illinois.
4545. Hartman, A.M.; Cary, C.A. 1946. Occurrence in foods,
of an unidentified factor essential for rat growth. Federation
Proceedings (FASEB) 5(1):137. Feb.
• Summary: “Using X-depleted young, the growth
promoting activity of various foods has been tested, feeding
these foods in such a way as not to disturb the completeness
of the rations as sources of known nutrients. Certain foods
produced normal growth–i.e. equivalent to that of controls
fed optimum amounts of X; others increased growth with
increasing dose. Such foods were milk, dried skimmilk,
cheese, beef and pork muscle, egg yolk and certain leafy
foods and feeds. These foods and feeds undoubtedly contain
X; some are good sources of it... Other foods similarly
tested gave no evidence of containing X–e.g. yeast (bakers’,
brewers, autolyzed), coagulated egg white, wheat bran, corn
meal, linseed oil meal, soybean oil meal, wheat flour (white,
enriched white, whole wheat); and when rations containing
these foods were supplemented with X, growth was good.”
Address: Bureau of Dairy Industry, Agricultural Research
Administration [USDA], Washington, DC.
4546. Lind, Helen Yonge; Bartow, Mary L.; Miller, Carey D.
1946. Ways to use vegetables in Hawaii. Hawaii Agricultural
Experiment Station, Bulletin No. 97. 110 p. Feb.
• Summary: Green soy beans are a fair source of vitamin A
and ascorbic acid (vitamin C) (p. 8-9). Soy-related recipes
include (p. 18-20): Boiled fresh soybeans. Buttered soybeans
and corn. Buttered soybeans and carrots. Soybeans au gratin.
Soybean casserole. Soybeans and rice. Bean sprouts (incl.
soybean sprouts). Address: Univ. of Hawaii.
4547. McCay, Jeanette B. 1946. Soybeans... A wartime food
in New York. 11 p. Unpublished manuscript.
• Summary: The best general history seen of the New York
soy program. “How the State Extension Service, State
Colleges, government and the press combined in a wartime
food program for New York is a chapter worth recording
in the long story of improving human nutrition... It began
efficiently at the top. In the fall of 1942 the late Carl E. Ladd,
dean of the N.Y. State College of Agriculture, appointed a
bread and soybean committee.” Address: 4511 Avondale,
Bethesda, Maryland.
4548. Munn, M.T. 1946. Producing soy sprouts. Soybean
Digest. Feb. p. 27.
• Summary: Originally published as New York State Agric.
Exp. Station, Journal Paper No. 619 (1944). Address: New
York State Agric. Exp. Station, Geneva, New York.
4549. U.S. Regional Soybean Laboratory. comp. 1946.
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Results of the Cooperative Uniform Soybean Tests, 1945:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 131.
Feb. 97 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1945%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Map of North Central region. Methods.
Uniform Test, Group 0. Uniform Test, Group I. Uniform
Test, Group II. Uniform Test, Group III. Uniform Test,
Group IV. Preliminary Uniform Test, Group IV. Effect of
location on composition.
The Introduction begins: “One of the main purposes
of the U.S. Regional Soybean Laboratory is to develop
through breeding and selection improved strains of soybeans
for industrial utilization. All promising material developed
through the selection program is classified into maturity
groups and is grown along with check varieties at a sufficient
number of locations to enable agronomists to determine the
value of these strains under a wide range of environmental
conditions. None of these uniform groups have been
established. The four earliest include soybean strains of
suitable maturity for the North Central States and the other
five groups contain strains adapted to the southern part of the
United States.
Note: This is the earliest document seen (Dec. 2016) that
uses the term “maturity groups” (or “maturity group”). Prior
to this time they were called simply “groups” (as in Group
III) or “Uniform Test Groups” or “nursery groups.”
The named varieties in the new Group 0 are: Early
White Eyebrow, Flambeau, Goldsoy, Kabott, Kagon,
Mandarin (Ottawa), Minsoy, Montreal Manchu, Norsoy,
Ontario, Pagoda, Pridesoy, and Wis. Mandarin 507 [Wis. =
Wisconsin]. Address: Urbana, Illinois.
4550. Deutsch, Albert. 1946. Drug firms snatch penicillin
credit from government scientist. P.M. (New York). March
28.
• Summary: Much of the credit for the mass production
of penicillin belongs to an obscure U.S. government
microbiologist, Dr. Andrew J. Moyer of Peoria, Illinois.
He was born 46 years ago in Star City, Indiana. In 1941,
Dr. Florey and an associate, Dr. N.G. Heatley, came to the
USA to help stimulate research efforts leading to mass-scale
production of penicillin. After being rejected by several
commercial drug companies they went to the USDA’s
research laboratory in Peoria, Illinois, where Dr. Moyer,
worked in the fermentation division as a expert on the
nutrition of molds such as the one (Penicillium notatum)

which produces penicillin.
4551. Journal-Transcript (Peoria, Illinois). 1946. New type
waterproof glue developed at farm ‘lab.’ March 30.
• Summary: A new waterproof and weatherproof glue, which
has been developed at the U.S. Northern Regional Research
laboratory, is expected to be a boon to the exterior use of
plywood in building construction. Discovered by Glen E.
Babcock and Allan K. Smith, both research chemists, it is
made by combining a special grade of soybean meal and
corn gluten (a by-product of the corn starch industry) with a
special type of water-soluble phenolic resin.
4552. Cary, C.A.; Hartman, A.M.; Dryden, L.P.; Likely,
G.D. 1946. An unidentified factor essential for rat growth.
Federation Proceedings (FASEB) 5(1):128. March.
• Summary: “Rats at weaning ordinarily still contain a
still unidentified factor (X) which affects their growth and
development on a diet (A) adequate in all known nutrients.
Young may be depleted of X by feeding their mothers a diet
deficient in X.” Some caseins also supply the unidentified
factor. “When a few milligrams daily of certain commercial
liver extracts were fed separately from diet A to sex-litter
mates of the above rats, growth was normal or approximately
normal except with 60% casein (85% normal). “
Address: Bureau of Dairy Industry, Agricultural Research
Administration [USDA], Washington, DC.
4553. Frame, B.H. 1946. The operators’ cost of producing
some field crops in central Missouri. Missouri Agricultural
Experiment Station, Research Bulletin No. 399. 35 p. March.
• Summary: The total operator’s costs of product for
soybeans was $0.771 per bushel. This was relatively high.
Machine picked corn was $0.527, combined wheat was
$0.627. Only cut and threshed wheat was higher at $0.973.
Partial contents: Time requirement of different crops:
Per hour cost of man labor, horse labor cost, tractor power,
equipment cost, the cost of special machine hire. Address:
Columbia, Missouri.
4554. Kalton, R.R. 1946. Factors affecting soybean yields.
Soybean Digest. March. p. 18-19.
• Summary: From a talk by R.R. Kalton before a Farm
and Home Week audience at Ames, Iowa in February.
Recommendations are for Iowa.
“There are a number of important points that must be
considered in order to obtain maximum yields of soybeans.
Of course, the first essential is the selection of a good,
recommended variety. Other significant factors affecting
yields are date and rate of planting, inoculation, row width,
cultivation, soil fertility, harvesting methods, and seedbed
preparation. Each of these will be discussed briefly in the
following sections in the light of the most recent information
available.
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“Date of planting studies just completed indicate that
the best yields are obtained when planting is done early, May
15-25, if planting in rows. If beans are to be drilled solid,
planting should be delayed until the last week in May to
allow more time to kill weeds.
“The correct rate of planting soybeans should give a
thick enough stand to smother weeds in the row and still
conserve on the seed supply. The best rate of planting for
medium width rows (rows averaging 28-32 inches apart)
is about one bushel per acre. Forty-five to 50 pounds of
seed per acre are sufficient for wide rows (rows 40-42
inches apart). If drilling the beans solid, 2 bushels per acre
are satisfactory. All of these rates are based on good seed
with high germination and few cracked beans. Increased
allowances must be made for poor germination and more
than a few cracked seeds. As for inoculation, the best
answer is to inoculate all seed planted with a good soybean
inoculant. It is the cheapest insurance available for high
yields.
“Yield tests with different row widths have been
carried out in several states in this area. The results show
that medium width rows gave higher yields of grain than
either wide-spaced or solid-planted rows. The spacing of
rows should be as narrow as the tractor tread and cultivating
equipment will permit. If narrowing the planter and
cultivating equipment is not practical, the gauge marker on
the planter may be shortened, giving alternate width rows of
about 24-28 inches and 36-42 inches. This practice increases
the number of rows in the field and helps increase yields.
Removing the outside sweeps on the cultivator enables
cultivation to go ahead as usual.
“Weeds are by far the greatest menace to high soybean
yields. Weed control should start even before planting with
thorough surface tillage. Cultivation to kill weeds should be
started as soon as the beans come through the ground. The
rotary hoe, weeder, or harrow, all serve satisfactorily for
early cultivation. They also can be used for breaking a soil
crust before the beans come up. These implements should
be used several times, if necessary, until the beans are 6-8
inches high. After the beans are 6-8 inches high, one to three
row-cultivations generally give sufficient weed control.
Sweep shovels do a good job and leave the field smoother for
combining.
“Soybeans, like corn, do respond to higher levels of soil
fertility. However, little, if any, increase in yield has been
obtained by direct applications of fertilizer to the soybean
crop. Therefore, it is best to use fertilizers on other crops in
the rotation, and keep up soybean yields by trying to keep all
the good land on the farm in a high state of fertility.
“A well prepared seedbed is essential for a good soybean
crop. When beans follow corn, either fall or early spring
plowing is satisfactory. Several workings with the disk and
harrow help to free the land of weeds before planting. In a
dry spring, firming the soil with a cultipacker may prove

beneficial to germination.
“Practically all soybeans grown for seed are now
harvested with a combine. Even though this method
undoubtedly is the cheapest and easiest method of
harvesting, it too may play a vital role in bringing about
maximum yields. Improper adjustments, or combining at the
wrong time, may cause considerable loss of beans through
shattering, cracking, and poor threshing. Therefore, proper
adjustments and combining at the right time are necessary to
harvest the greatest possible yield of beans.
“Although the factors in the preceding paragraphs may
not all seem of consequence in the attainment of maximum
soybean yields, it is an established fact that the farmers in
Iowa who have been getting yields of 25-35 bushels per
acre the last few years have been following most of these
recommended practices. Average soybean yields in Iowa
during this same period have been between 18-20 bushels
per acre. Good cultural practices do assist the farmer in
realizing a greater return for his efforts.”
A photo shows Robert R. Kalton standing behind a table
as he addresses his audience at Iowa State College. Address:
Agent of the Div. of Forage Crops and Diseases, Iowa Agric.
Exp. Station.
4555. Soybean Digest. 1946. “Soybean” Briggs of Wisconsin
(Photo caption). March. p. 17.
• Summary: “A candid camera reveals George M.
(Soybean) Briggs, University of Wisconsin agronomist, at
his desk. Briggs was the subject of a recent feature story
by a Milwaukee Journal writer who called him the U. of
Wisconsin professor best known to the state’s farmers. He
acquired the nickname ‘Soybean’ years ago by promoting
soys as a forage crop. But, being a loyal son of a leading
dairy state, he isn’t always too pleased at the frequent sharp
competition between soybean oil and butterfat.” The large
photo of Briggs is reprinted from The Milwaukee Journal.
4556. Soybean Digest. 1946. Northern [Regional Research]
Lab change: Herrick succeeded by Hilbert. March. p. 23.
• Summary: Horace T. Herrick left as director of the
Northern Regional Research Laboratory at Peoria, Illinois,
to become special assistant, on 28 Jan. 1946, to Dr. O.E.
May, chief of USDA’s Bureau of Agricultural and Industrial
Chemistry. Mr. Herrick, who has directed the NRRL since
1942, was succeeded by Dr. G.E. Hilbert.
Mr. Herrick is the author of many articles on
fermentation and industrial utilization of farm commodities.
He was head of the color and farm waste division from 19261935, head of the industrial farm products research division
from 1935-1938, assistant chief of the Bureau in charge of
the four regional research laboratories from 1938-1942, and
director of the NRRL from 1942 to 1946. A photo shows
H.T. Herrick.
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4557. Soybean Digest. 1946. They call it “photoperiodism.”
March. p. 26-27.
• Summary: This is the text of a radio talk by Gove
Hambidge (of USDA’s Agricultural Research Administration)
about the work of Dr. W.W. Garner and H.A. Allard, both
of whom were investigating tobacco in the Bureau of Plant
Industry at the Arlington Agricultural Experiment Station.
In 1918 they discovered a fundamental law of nature while
trying to answer a question that had puzzled them for years:
“Why did soybeans planted at different times all bear seeds
at the same time?” They discovered that day length makes a
fundamental difference to many plants, which can produce
seed only when they have the right length of day. Soy beans
are short day plants. They bloom and mature when the days
get short enough, even if they are planted late in the season.
Small portrait photos show Dr. Garner and Dr. Allard.

4558. Strayer, George M. 1946. Editor’s desk: Back Rivers
Bill if amended. Soybean Digest. March. p. 5.
• Summary: “H.R. 579, known as the Rivers Bill, has been
in the hands of the committee on agriculture of the House of
Representatives for over a year. As written it would repeal
the federal taxes on margarine, and the federal taxes on the
manufacturers, wholesalers and retailers of margarine.
“Repeatedly the American Soybean Association has
adopted resolutions at its annual conventions endorsing the
repeal of such taxes on margarine produced from domestic
fats and oils. The war years, together with the Japanese
annexation of Far Eastern supplies of tropical oils, have
made it impossible for margarine manufacturers to use
anything other than domestic fats in their product. Over 40
percent of the oil used in margarine in 1945 was soybean
oil.”
The Rivers Bill does not yet limit the repeal of the taxes
to margarine produced from oils and fats produced within the
continental United States.
The other section, titled “It’s full [soybean] production
once more in 1946,” states: “The uncertainty concerning the
1946 soybean price has at last been ended with Secretary of
Agriculture Anderson’s announcement February 25 that the
present support of $2.04 will be continued.
“The need for continued high production of soybeans is
part of the general picture of world food shortages,...”

Note: This is earliest appearance of “Editor’s Desk”
in Soybean Digest. Address: Secretary, American Soybean
Assoc., Hudson, Iowa.
4559. Walker, E.D. 1946. Soybeans and soil erosion.
Soybean Digest. March. p. 16-17.
• Summary: Soil erosion occurs on sloping land when
soybeans are not planted on the contour and are not followed
by a winter cover crop. A photo states: “This fine field of
soybeans drilled in contoured rows on a 4 percent slope will
lose very little soil and will out yield similar fields planted
up and down the hill.” Address: Assoc. Prof., Agronomy
Extension, Dep. of Agronomy, Univ. of Illinois.
4560. White, David G. 1946. Food-crop investigations.
Puerto Rico Agricultural Experiment Station, Annual Report.
p. 30. For the year 1945. March.
• Summary: The section titled “Seed production” has a
subsection on “Seed of sweet corn and soybeans grown to
increase local food production.” In cooperation with the
War Emergency Program of the Insular Government, 3,581
pounds of Seminole variety soybeans were furnished for
distribution–along with sweet corn and yams (Dioscorea
sp.). Address: Plant Physiologist, Mayaguez, Puerto Rico.
4561. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 133.
April 8. 19? p.
• Summary: “The southern soybean program conducted in
cooperation with the U.S. Regional Soybean Laboratory and
the 12 Southern States began with the 1943 growing season.
The completion of the 1945 tests concludes three years of
testing soybean varieties on a uniform basis in the Southern
States. A very good picture of the adaptation and relative
industrial value of the many varieties and strains is evident
from these tests. During this period breeding programs have
been underway in the various states. A number of new strains
are coming out of these programs and are available for entry
in Uniform Tests in 1946. Many varieties tested two or more
years over wide areas will be dropped to make room for new
strains. We may well consider that the preliminary phases
of the soybean program in the South are over and that the
breeding, testing and development of new strains of soybeans
for industrial utilization is definitely under way.
“Wednesday, February 13–P.R. Henson, Chairman
“The conference was called to order at 9 a.m. by Mr.
P.R. Henson, who introduced Dr. J.E. Adams, Director
of the Delta Experiment Station. Dr. Adams welcomed
the collaborators to the Station and invited them to visit
the various projects at the Station in which they might be
interested.
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“Dr. Dorman, Director of the Mississippi Experiment
Station at State College, gave a brief review of the
experimental work at the state and Delta experiment stations.
He also discussed the various possibilities of the Pace Bill.
“The following state and federal personnel were in
attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas.
“Adams, J.E., Director, Delta Branch Station, Stoneville,
Mississippi.
“Adams, W.E., Agronomist, Soil Conservation Service,
Watkinsville, Georgia.
“Allington, W.B., Pathologist, Forage Crops & Diseases,
Urbana, Illinois.
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Chilton, S.J.P., Pathologist, Louisiana Experiment
Station, University, Louisiana.
“Cralley, E.M., Pathologist, Arkansas Experiment
Station, Fayetteville, Arkansas.
“Dorman, C., Director, Mississippi Experiment Station,
State College, Miss.
“Gore, U.R., Agronomist, Georgia Experiment Station,
Experiment, Georgia.
“Gray, J.P., Agronomist, Louisiana Experiment Station,
University, Louisiana.
Page 2: “State and Federal Personnel in. Attendance
(continued):
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina.
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
“Lehman, S.G., Pathologist, N.C. Experiment Station,
Raleigh, North Carolina.
“Marston, H.W., Agricultural Research Administration,
U.S.D.A., Washington, D.C.
“McVickar, M.H., Agronomist, Virginia Experiment
Station, Blacksburg, Va.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois.
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland.
“O’Kelly, J.F., Agronomist, Mississippi Experiment
Station, State College, Mississippi.
“Paden, W.R., Agronomist, S.C. Experiment Station,
Clemson, South Carolina.
“Pitner, John, Agronomist, Delta Experiment Station,
Stoneville, Mississippi.
“Presley, J.T., Pathologist, Mississippi Experiment
Station, State College, Mississippi.

“Reynolds, E.B., Agronomist, Texas Experiment Station,
College Station, Texas.
“Rigney, J.A., Agronomist, N.C. Experiment Station,
Raleigh, North Carolina.
“Staten, H.W., Agronomist, Oklahoma Experiment
Station, Stillwater, Oklahoma.
“Stephens, J.L., Agronomist (U.S.D.A.) Coastal Plain
Experiment Station, Tifton, Georgia.
“Strand, E.G., Economist, U.S.D.A., Washington, D. C.
“Washko, J.B., Agronomist, Tennessee Experiment
Station, Knoxville, Tennessee.
“Weimer, J.L., Pathologist, U.S.D.A., Georgia
Experiment Station, Experiment Georgia.
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“York, H.A., Agronomist, Mississippi Branch Station,
Raymond, Mississippi.
“Reports of Collaborators
“Each collaborator was asked for a report of the general
soybean situation in his state and a resumé of the soybean
research work that was being conducted. These reports
follow:
“Alabama–Mr. E.F. Schultz was unable to be present
due to an experiment station conference.
“Arkansas report by C. Roy Adair–In 1945, Uniform
Test Groups VI and VII were grown at six locations and
Uniform Test Group VIII was grown at three locations.
Additional variety tests were also grown at four locations.
Approximately 425 hybrid lines were grown at Stuttgart.
Plant selections were made from 96 of those lines.
“The objectives in the breeding work are for:
“(1) A satisfactory variety that is a couple of weeks
earlier than Arksoy.
“(2) A variety that matures at the same time, and is equal
to or better than Ogden in yield and oil content, and which
does not shatter as badly as Ogden.
“More work should be done on dates of planting as the
results obtained indicate that most soybeans in this state are
planted too late.
Page 3: “Arkansas report by C. Roy Adair (continued)–
The principle soybean growing sections of the state are in
the cotton growing areas of the Delta in eastern Arkansas and
the Arkansas and Red River Valleys and in the rice section
in east-central Arkansas. Soybeans must compete with
cotton and corn in the cotton growing sections of the State.
In the rice section it is a good practice to follow a three-year
rotation with the land in rice one year in three. Under that
system of management, soybeans do not compete with rice
for the land, but the crop does compete with lespedeza and in
some cases with winter oats.
“Florida–Mr. G.E. Ritchey was unable to be present, due
to an experiment station conference.
“Georgia, Coastal Plain, report by J.L. Stephens–This
report covers tests made at Blackville, South Carolina;
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Millen, Georgia; Richmond Hill, Georgia; and Tifton.
Georgia. Plantings were made around May 1st. Seasonal
conditions were generally favorable. Good stands were
secured at all locations and vegetative growth was normal.
“Blackville, South Carolina–Planting was made on
Orangeburg sandy loam soil of medium fertility. Soybean
yields were fair. Some leaf diseases were noted but none of
serious proportions. Nematode damage was very light.
“Millen, Georgia–Planting was made on extra good
Ruston sandy loam. Vegetative growth of soybeans was
exceptionally large with many varieties attaining five to six
feet. Vegetative growth continued throughout the summer so
that fruiting was retarded. Many bean pods ‘blasted’ and only
a few varieties matured seed before frost of either Group VII
or VIII. Those groups were not harvested this year, because
of the serious blasting and incomplete maturity. It is believe
that earlier maturity and better seed production would have
been secured if plot location had been on poorer soil.
“Richmond Hill, Georgia–This location is near the coast
and on a Norfolk sand of Hammock type or a sandy soil of
relatively high organic content. Soybean growth is always
good on this type of soil early in the season. Later in the
season, however, nematodes become a serious factor and in
many instances entire plots are destroyed by them. This year
nematodes did more damage at this location than any other
here being reported on. Groups VII and VIII were grown.
“Tifton, Georgia–Groups VII and VIII were grown and
in addition dates of seeding tests. Selections from North
Carolina were also grown. The soil where all plots were
located was Tifton sandy loam in a fair to good state of
cultivation. Nematode damage was slight this year. Growth
of beans was good and on the average, the highest yield of
beans was secured at this location.
“Georgia, Experiment, report by U.R. Gore–Soybeans
are grown in Georgia for hay, 96,000 acres with a yield of
0.9 ton per acre, and beans 13,000 acres with a seed yield of
6.5 tons per acre. Seed yields of beans are generally too low
to prove profitable to farmers.
“The new soybean variety, Gatan, is a result of the
soybean breeding program of the Georgia Experiment
Station. It originated from a natural cross with Otootan,
which has been selected until practically uniform. Gatan
produces...” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., 205 Old Agricultural Building,
Urbana, Illinois.
4562. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued, Document
part II). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: (Continued): Page 9: “Special Topics.
“Discussion of General Soybean Fertility Problems by

E.E. Hartwig–The experiments on soybean fertilization being
conducted in North Carolina by W.L. Nelson were discussed
by E.E. Hartwig.
“In some areas of North Carolina very low soycean
yields have been obtained. Experiments are being conducted
in which a program of soil testing together with fertilizer
and varietal experiments are integrated in an effort to find
the best method to increase the yield of soybeans to an
economical level.
“Experiments have shown that in many soils
applications of lime are necessary. In experiments on five
soil types where the pH ranged from 5.0 to 4.1, broad-cast
applications of 2000 to 9600 pounds per acre of dolomitic
limestone increased the yield in each case. The average
increase was 10.9 bushels per acre. It has been found that
manganese deficiency will result on some of the dark poorly
drained soils in the lower coastal plain if brought above pH
5.8 to 6.0.
“Potash experiments were conducted on seven soil types
in which the available K20 ranged from 28 to 535 pounds per
acre. Substantial increases were obtained in all cases where
the available K20 was 103 pounds per acre or less when
60 to 120 pounds per acre of K20 was side-dressed at first
cultivation.
“Phosphate experiments were conducted at seven
locations on six soil types. Treble superphosphate was
applied in the row at planting at the rate of 40 to 60 pounds
per acre of P205. In one case where the soluble P205 was
32 pounds per acre, an application of phosphate increased,
the yield from 6.4 to 33.6 bushels. In five cases where the
soluble P205 ranged from 50 to 228 pounds per acre an
application of phosphate increased the yield, on the average.
from 27.5 to 29.4 bushels.
“As a result of these fertilizer trials, it is planned to
conduct fertilizer-varietal experiments on farm fields where
the yield of soybeans has been less than 20 bushels per acre.
In these experiments, lime and phosphate will be applied
where needed, before or at planting time, and 150 pounds
of muriate of potash will be applied soon after emergence.
Ogden, Roanoke and a local variety will be used.
“Studies on Soil Losses with Soybean and Cotton
Rotations at the Southern Piedmont Conservation
Experiment Station, Watkinsville, Georgia by W.E. Adams–
The following report gives the soil losses in soil erosion
studies for soybean and cotton rotations for the year 1942.
The 57-year average annual rainfall for Watkinsville,
Georgia, is 49.48 inches. The 1942 total rainfall was 50.09
inches; or 0.51 inch excess. Rainfall is generally fairly
well distributed except for a drop in the spring and fall.
The periodic soil losses based on continuous cotton are as
follows:
“September-February 13% of year’s total soil loss
“March-May 20%
“June-August 67%
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“The heavy soil losses during the March-August period
are due to the excessive rains which occur during this period.
Generally about 6 rains cause approximately 90 percent of
the annual soil losses.
Page 10: “Following is the runoff and soil loss summary
for 1945 from a 3-year Kudzu-corn rotation on 11 percent
slope, Class IV land;
“Crop; Runoff, percent; Soil loss, Tin
“1. Kudzu (no hay) 6.2 .24
“2. Kudzu (no hay) 5.1 .29
“3. Corn–Kudzu 6.4 1.04
“The following 3-year corn-Kobe lespedeza rotation
also on Class IV land when compared with the corn-kudzu
rotation, illustrates the effectiveness of kudzu in controlling
soil and water losses.
“1945 data (average of 2 plots). Crop; Runoff (%); Soil
loss (T/ac.)
“1. Oats (seed)–Kobe lesped. for seed 15.5 4.69
“2. Volunteer Kobe lesped. for seed 16.9 2.51
“3. Corn–Oats 14.1 5.48
“Soybean Production in the United States, Past and
Future by E.G. Strand–The soybean is a relatively new crop
in American agriculture. Fifty years ago the soybean in the
United States amounted to little more than a garden curiosity.
However, the merits and possibilities of the plant were
recognized by some workers in the United States Department
of Agriculture and at some of the State Agricultural
Experiment Stations. Consequently, in 1898, there was
begun a program of introducing large number of soybean
varieties into this country, primarily from eastern Asia, and
this was accompanied by a program of improvement through
selection and breeding. Thousands of soybean selections
were brought in for study and experiment. During the last 40
years the rise of the soybean as an Amrican crop has been
dramatic. The acreage grown for all purposes expanded from
50,000 acres in 1907 to 460,000 acres in 1917. By 1924
the planted acreage was approaching 2 million, in 1934 it
was over 6 million, and in 1943 it was almost 16 million
acres. Since 1942 soybeans have ranked seventh among
American crops, exclusive of hay and pasture, in acreage of
land occupied. In some counties in the Corn Belt soybeans
have occupied more than one-third of the cropland during
the war. A substantial industry based on soybeans has been
developed, during the last decade.
“From the early part of the century until less than 20
years ago most of the soybeans in this country were grown
in the eastern states and in the South. A rapid expansion
began in the North Central States in the 1920’s, and by 1934
the two leading states were Illinois and Indiana. In 1944 the
five leading states were Illinois, Iowa, Indiana, Ohio, and
Missouri, and these five states accounted for 84 percent of
the acreage harvested for beans in the United States that year.
The five leading states in the South in soybeans harvested
for beans are now Arkansas, North Carolina, Virginia,

Mississippi, and Tennessee.
“At first and for several years, soybeans in the United
States were grown primarily as a forage crop. With the
adoption of improved varieties for bean production a gradual
increase in the proportion harvested for beans began to get
underway. The proportion grown for this purpose increased
rapidly during World War II. In 1944, 72 percent of the total
planted acreage was harvested for beans.
“There has been a strong upward trend in yields of
soybeans in tho United. States as a whole since 1924. The
yields obtained in the Corn Belt have been the major factor
in the national average. Average yields in the Delta fluctuated
moderately from 1924 to 1937, and since then have moved
upward to a level higher than average yields in the Atlantic
Coast region. In the Atlantic Coast region yields have shown
little trend since 1931 although the direction was downward
before that time. Yields in the five Corn Belt States averaged
60 percent higher than yields in the other two regions during
the four years 1941-44.
“The principal uses of soybeans (i.e., the beans) are for
processing, for seed, and for feed. Processing for oil and
meal constituted a minor use of soybeans until about 1930,
and it was not until 1936 that as much as one-half of the
domestic production was so used. The volume of processing
increased rapidly during the last 10 years. In 1943-44 it was
equal to 74 percent of the production.
“From 90 to 98 percent of the soybean oil meal
produced in the United States is used for livestock feed.
The total quantities used in making soya flour and in the
manufacture of industrial products has never been but a
minor proportion. As for soybean oil, by far the greatest
proportion is used for food purposes (principally in
shortening and margarine) but substantial quantities were
also used in paints and other industrial products before the
war. In 1939 soybean oil comprised 5.6 percent of the totel
production of fats and oils (including butter, lard, tallow,
and all vegetable oils) from domestic materials in the United
States. In 1943, the proportion accounted for by soybean oil
was 11.4 percent.
“The important elements in the price of soybeans
are the prices of soybean oil and of soybean oil meal.
Prices of soybeans in the years ahead will therefore be
intimately affected by the general market situation for highprotein feeds and for all fats and oils, for these are highly
competitive fields. The factor that will affect the market
situation most will be the level of economic activity and
employment in the nation. A conservative estimate for the
postwar period might be an annual domestic disappearance
in the United States of 11 billion pounds of all fats and oils
and an annual domestic production of 10 billion pounds. If
we assume that soybean oil will account for 8.5 percent of
the total domestic production of fats and oils it would mean
the harvesting of about 6,850,000 acres of soybeans for
beans annually in the postwar period. (This estimate also
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involves the following assumptions: that yields will average
20.5 bushels per acre, that 70 percent of the soybeans
produced will be processed for oil and meal, and, that the
average yield of oil per bushel of soybeans processed will
be 9.5 pounds. The acreage of cotton assumed in connection
with this estimate was about 24 million acres). In addition
to the soybeans harvested for beans about 3 million acres of
soybeans would perhaps be grown for hay and other uses”
(Continued). Address: U.S. Regional Soybean Industrial
Products Lab., 205 Old Agricultural Building, Urbana,
Illinois.
4563. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued, Document
part III). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: (Continued): Page 13: “The Bureau of
Agricultural Economics is continuing the study of factors
affecting the competitive position of soybeans in the United
States in the years ahead. As a part of this study meetings
were held last fall with several groups of soybean growers
in Illinois and Iowa. In most of the areas represented at
these meetings the majority of farmers expressed the desire
to reduce their acreages of intertilled crops below the
wartime level in order to increase their acreages of oats and
clover, and they indicated that this would generally mean
proportionately larger reductions in acreages of soybeans
than of corn. They made estimates of the acreages of
soybeans that would be grown on typical farms under various
assumed price situations. They also gave information relative
to their experiences and practices in soybean production
and on how soybeans fit into their farming operations. This
information, together with that obtained from other sources,
is being analyzed, at the present time. A report on this study
is to be completed in the next few months and should be
published within the year.
“Wednesday evening, February 13
“Dr. Milner gave an illustrated lecture on the work
being done with soybeans at the Northern Regional Research
Laboratory, Peoria, Illinois. Dr. Milner stressed the value
of soybean oil in food products and mentioned the request
from oil users that emphasis be placed on the development
of low iodine number soybean strains. He pointed out that
there is some dispute as to what causes reversion in soybean
oil after refining. Some investigators hold to the idea that the
phosphatide [lecithin] portion of soybean oil is responsible
for reversion. However, other refiners express the opinion
that the linolenic acid content of the oil is responsible and
base their request for varieties with a low iodine number on
this basis.
“Thursday. February 14–P.R. Henson, Chairman
“Resumé of Comments on the Origin, Objectives and

Present Status of the U.S. Regional Soybean Laboratory,
Stoneville, Mississippi by O.S. Aamodt.
“The nine Bankhead-Jones Regional Research
Laboratories were established ten years ago to carry on
fundamental research on regional problems not provided for
at the time, or contemplated in the future, on regular funds
or state funds provided by the Federal Government. Sixty
percent of the funds provided by Congress was allotted to
the States and 40 percent to the Secretary of Agriculture
for the establishment of Regional Research Laboratories
and for special studies. The Experiment Station directors
in each region in consultation with the U.S. Department
of Agriculture selected the most urgent problems in their
region. A Regional Soybean Laboratory was suggested by
the North Central Directors. The laboratory was developed
cooperatively by the Bureaus of Chemistry and Plant
Industry with an Advisory Committee of the North Central
Experiment Station Directors. When the Northern Regional
Research Laboratory was developed at Peoria, the research
on industrial utilization and processing was transferred to
the new laboratory there. The production and improvement
program and the analytic laboratory remained at Urbana as
the U.S. Regional Soybean Laboratory.
“Early in the war, it was evident that acreage
requirements for soybeans would need to be met in part
outside of the North Central Region. Considerable progress
had already been made in the production of soybeans in
limited areas in the South. It was believed that the acreage
of soybeans could be expanded in the South if the region
had the assistance of the Regional Soybean Laboratory.
The Directors of the North Central Region agreed to make
the facilities of the Laboratory available to the Southern
States, provided additional funds were made available
to take care of the increased costs of the expanded
program. Arrangements were made accordingly with the
understanding that if reductions became necessary at a later
date, they would be in the expanded program. The question
has also been raised as to whether the southern program was
developed as a temporary war-time measure or a permanent
part of the Regional Laboratory. This matter should be
clarified by the Directors of the Region.
“You as technical collaborators representing the 12
cooperating Southern States, together with the Laboratory
staff and representatives of the Division of Forage Crops
and Diseases of the Bureau of Plant Industry, Soils, and
Agricultural Engineering, are responsible for the planning
and conducting of the work in the South. This is a ‘work
planning conference.’ We have associated with us this year
a group of plant pathologists operating on regular and state
funds. We expect to integrate completely the activities of the
two groups as mutually supporting phases of work toward a
common objective.
“Several informal regional conference groups are
also operating in different sections of the country, such
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as the alfalfa improvement conference, the corn breeders’
conference, the spring wheat improvement conference,
etc. These groups, having a common interest and purpose,
gather around the table as their activities require to consider
objectives and methods for attaining them. Their procedure
is somewhat as follows: Collect and review the available
information concerning the past, current, and proposed
research work relating to the problem under consideration;
study and correlate the information by means of individual
and group conferences or special committees; prepare reports
and make recommendations to the cooperating agencies;
plan a coordinated program of research; arrange for essential
materials, equipment, and personnel; avoid undesirable
and unnecessary duplication of effort; and secure greater
economy and efficiency in the expenditure of funds.
“It is important to recognize that no one plan for
organization can be final in all details. The nine U.S.
Department of Agriculture Bankhead-Jones Laboratories
are not organized and operated on the same lines. Neither
are the many informal conference groups operating in all
sections of the country. Each one has adapted its organization
and activities to its dominating requirements, facilities, and
personnel at hand.
“It is also important to recognize that no one research
plan can or will be final. To be useful a regional research
program must be dynamic, changing with every new need or
advance. It must permit the investigator to make adjustments
from old or less promising fields to newer and more fertile
opportunities or possibilities. The important thing is to
arrange all activities so that they may be quickly responsive
to the needs of the future. It is unlikely that the research and
educational patterns of today are likely to fit the needs of
tomorrow.
“One of the most serious problems in meeting the needs
of tomorrow is financial limitations. The funds allotted to
the Federal Government are limited by the Congressional
appropriations which, together with budget reductions and
increased operating costs, make it impossible for research
work to expand to meet natural growth requirements.
All of the funds for Bankhead-Jones Laboratories are
obligated to be spent in the field. The administrative
subject matter Division is not permitted to spend any
of the funds in Washington. To help keep our finances
straight, all payrolls, vouchers, etc., on Bankhead-Jones
funds are first cleared through the Urbana Laboratory.
The new disease expenditures clear directly through the
Division of Forage Crops at Beltsville, Maryland. The
entire program is a function of the cooperative regional
organization. It is desirable that each of you keep your
own director fully informed of developments not only in
subject matter, but organization and finances as well. We are
delighted to have Director Dorman with us this year as the
official representative of the Southern Experiment Station
Directors.”

The next long section is titled “Arranging of the
Uniform Tests, Groups IVS to VIII for 1946,” by L.P.
Williams. It gives the name and source of each strain
[variety] that will be tested in these maturity group areas
in 1946. Interesting private strains are Dortchsoy #2 and
#7, and Coker Selection. The main sources of the seeds
are Urbana, Illinois. Stuttgart, Arkansas. North Carolina
Agr. Exp. Station. Stoneville, Mississippi. Louisiana Agr.
Exp. Station. Bureau of Plant Industry Station, Beltsville,
Maryland. Address: U.S. Regional Soybean Industrial
Products Lab., 205 Old Agricultural Building, Urbana,
Illinois.
4564. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued, Document
part IV). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: Page 17: “Dates of Planting Studies
“All agreed that additional information was needed on
dates of planting. There was, however, a wide divergence
of opinion on the method to use. One method suggested
was to plant all uniform groups at two or three dates. This
method would give valuable information on the intervarietal
response to date of planting but it did not meet with the
general approval of the group because of the lack of labor to
handle the added work involved. It was also felt by some of
the men that this method would not give all the information
needed.
“In some areas it is a customary practice to plant
soybeans after early crops, such as potatoes and small
grains. It was the opinion of the men from those areas that
an experiment should be conducted in which the late date of
plantings should actually follow the early crop. The general
opinion seemed to be that in a case of this kind, that at least
one entire uniform group should be used.
“There were others in the group who thought that this
test should be continued about the same as it has been in
the past. The method would be to use three or four varieties
adapted to that area and plant at several dates. Sufficient
dates would be used to find the extremes in planting dates.
“Since there were so many suggestions on methods of
conducting the date of planting experiment, it was decided
not to try to conduct a uniform plan. In each state where it is
thought necessary to work on this problem, an experiment
will be conducted that best suits that area.
“Thursday evening, February 14
“W.J. Morse gave an illustrated talk on soybean culture,
marketing, and utilisation in the Orient. Dr. J.S. Adams
showed a colored motion picture on the flame cultivator used
in killing weeds in cotton and to a small extent in soybeans.
In the use of the flame cultivator on soybeans two years ago
it was found that with slow speed the soybean plants were
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injured more or less, cracking open the stems. With high
speed, there was much less injury. During the past summer
tests with the flame cultivator on soybeans showed no injury.
“Friday, February 15–H.Y. Marston, Chairman
“Report of the Soybean Pathological Work During the
Past Season and. Plans for the Coming Year presented by
W.B. Allington.
“The following members participated in the pathological
conference:
“S. Chilton
“E.M. Cralley
“S.G. Lehman
“J.L. Weimer
“W.B. Allington
“Soybean seed treatments in 1945 increased stands
in most instances but increases in seed yield were not
significant. Arasan proved to be consistently better than
the other chemicals used. Dr. Cralley reported one case in
Arkansas where N.I. Ceresan was outstanding in increasing
the stand as contrasted to the other chemicals. It was agreed
that the seed treatment test should be revised in 1946 and
that 5 seed lots be used, each lot being affected by a specific
disease or condition. Only one chemical, Arasan, is to be
used at the 2 oz/bu. rate. Three dates of planting are to be
recommended but the number of dates at each location
was left to the judgment of the cooperator. Notes are to be
taken on stand and disease control but the harvesting for
yield is optional. The question was discussed relative to
the possibility of recommending a lower rate of seeding
of soybeans in combination with seed treatment but no
specific conclusion was reached. Dr. Lehman reported that
his data indicated a differential response of varieties to seed
treatment, the variety Herman responding better than most
others.
“The testing of varieties for resistance to Sclerotium
rolfsii by Dr. Weimer at Experiment, Georgia, has disclosed
no resistance. Most of the varieties in all the uniform yield
nurseries have been tested. The method used consists of
growing the inoculum on sterile oats in giant cultures and
placing the inoculum in contact with the base of the plants,
covering it later with a small amount of soil. In 1944, a few
plants in several varieties survived. Seed was saved from
these plants and planted in 1945 in plant rows which ware
inoculated. All of these plants were readily killed by the
fungus, indicating that the plants had merely escaped and
had no resistance of importance. In another test, plants were
grown at various spacings in the row which was inoculated
at one end by the same method. The plants at the point of
inoculation were killed but the infection failed to spread
along the row, even in cases where the plants were so thick
that they were almost in contact with each other. This
indicates that the soil environment was not too favorable
for the disease, since in nature the fungus is commonly
observed to spread from plant to plant on the surface. There

is a question, however, as to whether the method used for
inoculation is not too drastic, covering up some useful
resistance. It was agreed that the present method was rapidly
eliminating all the varieties as a source of resistance, and that
if none are found to be resistant, the method might then be
revised if possible and the tests made over again.
“The nematode resistance tests at Experiment, Georgia,
were not productive in 1945 due to lack of infection. It was
agreed that the test should be abandoned at that location
and that Dr. Weimer and Mr. Stephens make tests at or
near Tifton, Georgia, where nematode infection is more
dependable. The possibility of biologic races of nematodes
affecting varieties differently was recognized and discussed.
It is the plan that a test will be made also in 1946 at Raleigh,
North Carolina, under the direction of Dr. Lehman.
“The work on bacterial leaf spots (i.e. bacterial pustule
and bacterial blight) was discussed by Drs. Lehman and
Allington. The use of a power sprayer in field planted
nurseries, delivering the bacterial suspension against the
leaves with considerable force, was effective in inducing
epidemics suitable for disease resistance evaluation. The
time of day of inoculation. however, was shown to be very
important. The main consideration apparently was to be
sure to inoculate when stomata are wide open which, on
the varieties tested, proved to be during the brightest part
of the day. By using this method heavy infection was easily
secured and disease resistance evaluation could be made
about ten days later. The variety C.N.S. displayed extreme
resistance to bacterial pustule at Raleigh. North Carolina,
Columbia, Missouri, and Urbana, Illinois, where it was tested
in artificially inoculated nurseries. Unfortunately it is very
susceptible to bacterial blight. The variety Ogden also has
considerable resistance to bacterial pustule but apparently
a different type than C.N.S. The Missouri strain S55-19
showed slight resistance to bacterial blight at Urbana. At
Raleigh, North Carolina, an experiment was conducted to
measure the damage caused by bacterial pustule. Certain
rows in the field were protected from infection by the use
of copper dusts. Highly significant increases in yield were
obtained in the protected rows. Certain dust failed to give
much protection. It was not entirely clear as to whether
the increase in yield was entirely due to protection or to
stimulation by copper. This work will be continued by Dr.
Lehman. The work in Dr. Lehman’s laboratory on purple
spot caused by a Cercorpora has shown that by proper
inoculation under high humidity conditions the fungus
infects the pods and induces the purpling of the seed. The
external symptoms on the pods are minute necrotic spots
and are apparently difficult to see. Heretofore it has not been
known to infect the pods. The information on brown stem
rot, found in 1944 and 1945 in the midwest, was presented.
The symptoms, consisting of browning of the stem pith and
eventual lodging and dying of the plants, was discussed. The
identity of the fungus responsible is unknown. Brown stem
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rot was the cause of complete loss in some fields of Illinois
in 1945 and it is estimated that the central part of the state
sustained at least a 10 percent loss from this disease. It is
doubtful if this disease will appear in the South because of its
apparent low temperature requirements for development as
observed under artificially controlled conditions.
“Dr. Chilton at Baton Rouge [Louisiana] will direct
work on soybean diseases at that location starting in the near
future. He will be more interested at first in a survey type of
study in order to gain more information as to which diseases
are most damaging and most urgently need control measures.
“Diseases were not serious in any areas of the South
in 1945. Bacterial blight was quite prevalent as contrasted
to previous years, apparently because of the cool season.
Bacterial pustule was less severe than usual except in
isolated cases.
“Submitting Sales for Chemical Analysis.
“The work at the Laboratory can be speeded by (1)
Screening the samples over a hand sieve (8/64 x 3/4 suitable
for most varieties) to clean out split seeds, dirt, and other
foreign material and (2) include agronomic data sheets in
the package with the samples. Where an extra variety is
included in a uniform group, that variety with the agronomic
data should be inserted at the bottom of the page on the
sheet giving the data for that group. Blank data sheets can
be obtained from the Laboratory to use to give the data for
supplemental tests, seed, of which are sent in for analysis.”
Address: U.S. Regional Soybean Industrial Products Lab.,
205 Old Agricultural Building, Urbana, Illinois.
4565. U.S. Regional Soybean Laboratory. 1946.
Recommendations for planting, care and taking of records
for the Uniform Soybean Seed Treatment Test, 1946. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 134. Undated. 3 p.
• Summary: “One chemical treatment (2 oz. Arasan per
bu.) is used in this test. Five lots of seed, each having
characteristics of inferior quality, are employed. Each plot
consists of two randomized rows of one variety, one row
treated and one row untreated. The plots are arranged in four
randomized blocks,
“1. Planting. Since yield will not be taken in this
test, spacing of rows and length of rows are relatively
unimportant. Apparently most cooperators intend to plant the
seed in 8-foot rows. There are 100 seeds in each packet for
each row. The row numbers are on the packet, and field plans
accompany these instructions. Dates of planting are optional.
In the case of three dates of planting, it is recommended
that the first date be two weeks before normal, the second
about normal, and the third two weeks after the normal
date. In the case of two dates, the two earlier times would
perhaps be best. Where only one date of planting is made,
it should be about two weeks before the normal date. These
recommendations are based upon the assumption that the

beneficial effect of seed treatment will be most pronounced
on earlier plantings. The untreated seeds should be planted
first or by different persons in order to avoid carryover of
chemical to the untreated seeds. To avoid loss of chemical
from the seed, drop the treated seed directly from the
envelope. The identity of the seed is as follows:
“1. Lincoln x Richland hybrid encrusted with mildew
from Wisconsin.
“2. Volstate with low germination from North Carolina.
“3. Ottawa Mandarin with weather damage from
Minnesota.
“4. Rose Non-Pop with low germination from North
Carolina.
“5. Giant Green, weather damage and low germination.
This lot is from Illinois and produces mostly Alternaria and
Aspergillus in culture.
“2. Records. The final stand records obtained should be
sent in as soon as possible. Other information desired is as
follows:
“1. Type of soil.
“2. General soil fertility.
“3. Previous crop.
“4. Date of last soybean crop.
“5. Method and date of soil preparation.
“6. Moisture conditions at planting time.
“7. Moisture conditions between planting and final stand
counts.
“8. Daily soil and air temperatures if possible
(Maximum and minimum).
“9. Accurate notes on apparent disease control,
particularly bacterial leaf spots, mildew, and seedling blights
such as Rhizoctonia and Pythium.”
On pages 2 and 3 are diagrams concerning the 1st,
2nd, and 3rd planting dates. For each of the three, Blocks A
through D are shown. For each block is given the Row, the
Treatment, and the Variation.
Note: Even though this document is undated, we can
estimate the date by looking at the dates of No. 133 (8
April 1946) and No. 135 (29 April 1946)–the documents
in this series numbered just before and after this No. 134,
which was probably published in mid-April 1946. Address:
U.S. Regional Soybean Industrial Products Lab., 205 Old
Agricultural Building, Urbana, Illinois.
4566. Trigg, Ernest T. 1946. Appendix No. 12. Letter to
Office of Price Administration. In: Ernest T. Trigg. 1954.
Fifty-Five Colorful Years: The Story of Paint in America.
Stonington, Connecticut: The Pequot Press. xvi + 307 p. See
p. 281-93.
• Summary: This is a letter, dated 16 April 1946, to the
Office of Price Administration (OPA), Washington 25, DC.
Contents: Introduction. Size of the industry in 1939. What
paint means to the public. Two general types of products.
1945 vs. base period. Reduced volume prospects. Drying
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oils: Introduction, linseed oil, tung oil, dehydrated castor oil,
oiticica oil, fish oil, soybean oil. White pigments: Titanium,
zinc oxide, lithophone and zinc sulfide, lead, glycerine.
Containers. Summary on possible volume. 1942 prices and
related costs: Increase in raw materials cost, increase in
labor costs, increases in selling and administrative expenses.
We respectfully request... “that our industry be permitted to
increase its selling prices by an amount equal to the actual
increase in costs today as compared to the costs on which the
1942 prices were based.”
The letter begins: “Gentlemen: The Paint, Varnish and
Lacquer Industry has like some other industries been under
the control of price ceilings established by the General
Maximum Price Regulation and Maximum Price Regulation
188 putting a ceiling on its prices as of March 1942... Now
the hostilities are over and it is our responsibility to do our
full part in the reconversion period,...”
Under “Drying oils,” the sub-section on Soybean
oil states (p. 288): “While our industry could use if it
was available a considerable quantity of soybean oil, this
situation is very tight and orders of the Department of
Agriculture prohibit our use of this oil for any purposed
except in connection with the manufacture of resins and
plasticizers.”
At the end of this letter is a 2-page table titled “Raw
materials: Paint, varnish, and lacquer industry.” Under
drying oils: The amount of soybean oil consumed in 1941
was 41,594,000 lbs. Its unit value in Sept. 1941 was $0.135.
Thus, its total value in 1941 was $5,615,190. Its unit value
it March 1946 was $0.138. Therefore the total value of the
1941 amount is $5,739,972 [an increase of 2.22%]. Address:
President, National Paint, Varnish and Lacquer Assoc.,
Philadelphia, Pennsylvania.
4567. Raper, Kenneth B. 1946. Chinese soya sauce directions
from Raper’s Chinese student at University of Illinois. 1 p.
Undated. Unpublished manuscript.
• Summary: The author of these handwritten, dated
instructions, on lined paper, is not given.
“I. Materials: 300 gm whole soybeans steeped with 60
ml water for 8 hours. Wheat: 200 gms parched and ground.
NaCl [table salt]: 300 gm. Water: 1,000 ml.
“II. Inoculum: 1. Aspergillus oryzae. 20 gm in 40 ml
water. Inoculate [Incubate?] 4 days at 30ºC. 2. Aspergillus
soya. 20 gm rice, 40 ml water. Inoculate 4 days at 30ºC. 3.
Zygosaccharomyces soya. 10% glucose. 2% maltose. 0.5%
yeast extract. 5% NaCl. Inoculate 2 days at 30ºC.
“III. Fermentation: Combine beans, wheat & inoculation
materials. Incubate 24-36 hours at 30ºC. Add NaCl 300 gm
+ 1,000 cc water. Ferment at 37ºC for 2-3 weeks. Test by the
taste & flavor & determine percentage of nitrogen (0.06 gm /
100 gm).
“IV. Pressing: Filter through cloth. Filter through filter
cell on Buchner funnel. Sterilize at 15 lbs [15 psi] for 15

minutes.” Address: [Northern Regional Research Lab.,
Peoria, Illinois].
4568. Business Week. 1946. Soy areas bullish: Processors
are cheerfully expanding their facilities despite Dept. of
Agriculture requests for lower acreage. April 27. p. 45-46.
• Summary: Soybean growers were shocked when the USDA
cut its 1946 acreage recommendation 12% below last year,
from 10.873 million to 9.590 million acres.
Yet most soybean growers and processors remain
bullish. Protein for stockfeeds has been low for years and
demand for vegetable oils continues to be brisk.
“For the first time in 1944, and again in 1945, more soy
oil than cottonseed oil was produced.”
4569. Probst, A.H. 1946. Third work planning conference
of the North Central States Collaborators of the U.S.
Regional Soybean Laboratory, Urbana, Illinois, February
20, 21, 22, 1946. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 135. April 29. 37 p.
• Summary: Note: This is a typewritten report.
“A conference of the North Central States technical
collaborators of the U.S. Regional Soybean Laboratory was
held, at Urbana, Illinois, on February 20-22, 1946, to review
the accomplishments of the cooperative work and to plan
future soybean investigations. This conference marked the
tenth year of the cooperative work of the Laboratory. In
addition to the planning of agronomic and plant breeding
research, the presence of cooperating plant pathologists made
possible an integration of disease studies with the other work
for the benefit of the entire program.
“Wednesday, February 20–J.L. Cartter, Chairman
“The conference was called to order at 9:00 a.m.
in Room 314 Illini Union Building at the University of
Illinois. The following State and Federal personnel were in
attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
“Albrecht, H.R., Agronomist, Indiana Experiment
Station, Lafayette, Indiana.
“Allington, W.B., Pathologist, U.S.D.A., Forage Crops
and Diseases, Urbana, Illinois.
“Burlison, W.L., Agronomist, Illinois Experiment
Station, Urbana. Illinois.
“Caldwell, R.M. Pathologist, Indiana Experiment
Station, Lafayette, Indiana.
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana.
“Chamberlain, D.W., Pathologist, U.S. Regional
Soybean Laboratory, Urbana, Illinois.
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois. Crall, J.H., Pathologist,
Missouri Agricultural Experiment Station, Columbia,
Missouri.
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“DeTurk, E.E., Agronomist, Illinois Experiment Station,
Urbana, Illinois.
“Englehorn, A.J., Agronomist, Iowa Experiment Station,
Ames, Iowa.
“Erickson, E.L., Agronomist, South Dakota Experiment
Station, Brookings, S.D.
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri.
“Frank, F.A., Agronomist, Indiana Agricultural
Experiment Station, Lafayette, Indiana.
“Fuelleman, R.F., Agronomist, Illinois Experiment
Station, Urbana, Illinois.
“Hackleman, J.C., Crops Extension, Illinois Experiment
Station, Urbana, Illinois.
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
Heusinkveld, D., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Jones, F.W., Pathologist, U.S.D.A., Wisconsin
Experiment Station, Madison, Wisconsin.
“Kalton, R.R., Agronomist, U.S. Regional Soybean
Laboratory, Ames, Iowa.
“Koehler, B., Pathologist, Illinois Experiment Station,
Urbana, Illinois.
“Krober, O.A., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Lambert, J.W., Agronomist, Minnesota Experiment
Station, St. Paul, Minn.
“Lang, A.L., Agronomist, Illinois Experiment Station,
Urbana, Illinois.
“Lefebvre, C.L., Pathologist, U.S.D.A., Forage Crops &
Diseases, Beltsville, Maryland.
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Lab., Urbana. Illinois.
“Marston, H.W., A.R.A., U.S.D.A., Washington, D. C.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois.
“Morse, W.J., Agronomist, U.S.D.A., Forage Crops &
Diseases, Beltsville, Maryland.
“Nelson, L.V., Agronomist. Michigan Experiment
Station, East Lansing, Mich.
“Probst, A.H., Agronomist, U.S. Regional Soybean
Laboratory, Lafayette, Indiana.
“Rusk, H.P., Director, Illinois Experiment Station.
Urbana, Illinois.
“Saboe, L.C., Agronomist, U.S. Regional Soybean
Laboratory. Columbus, Ohio.
“Sears, O.H., Agronomist, Illinois Experiment Station,
Urbana, Illinois.
“Slatensek, J.M., Agronomist, U.S.D.A., Forage Crops
& Diseases, Lincoln, Nebraska.
“Smith, Jean J., Pathologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Stoa, T.E., Agronomist, North Dakota Experiment

Station, Fargo, N.D.
“Tervet, I.W., Pathologist, Minnesota Experiment
Station, St. Paul, Minn.
“Torrie, J.H., Agronomist, Wisconsin Experiment
Station, Madison. Wisconsin.
“Tucker, C.M., Pathologist, Missouri Experiment
Station, Columbia, Missouri.
“Van Doren, C.A., Agronomist, Soil Conservation
Service. Urbana, Illinois.
“Weiss, M.G., Agronomist, Iowa Experiment Station,
Ames, Iowa.
“Welch, A., Pathologist, Iowa Experiment Station,
Ames, Iowa.
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Woodworth, C.M., Agronomist, Illinois Experiment
Station, Urbana, Illinois.
“Zahnley, J.W., Agronomist, Kansas Experiment Station,
Manhattan, Kansas.
“The first speaker was Director H.P. Rusk who
welcomed the collaborators on behalf of the North Central
States Experiment Station Directors. Director Rusk
expressed his enthusiastic endorsement of this type of
cooperative attack on a problem of vital importance to the
region. He pointed out that the Experiment Station Directors
of the North Central region were endeavoring to approach all
their common problems in the spirit of helpful cooperation.
Director Rusk spoke briefly on the Morrow plots started
at the Illinois Agricultural Experiment Station in 1867 and
mentioned that very little work had been done to measure the
effect of soil fertility programs and cropping practices on the
quality of the crop produced. He emphasized the necessity
for research to study the effect of crop quality on animal and
human nutrition.
“A Word of Welcome to the Regional Soybean
Conference by W.L. Burlison–It affords me real pleasure to
add my word of welcome to what Dean Rusk has already
said. If there is anything we here at the University can do to
make your stay pleasant and profitable, I am sure you will
give us this opportunity to serve you.
“The Regional Soybean Laboratory was established
at the University of Illinois 10 years ago. Much has been
accomplished in soybean research during this past decade.
Herbert Hoover once said,
“’Discovery and invention do not spring full grown
from the brains of men. The labor of a host of men, great
laboratories, long, patient, scientific experiment build up the
structure of knowledge, not stone by stone, but particle by
particle. This adding of fact to fact some day brings forth a
revolutionary discovery, an illuminating hypothesis, a great
generalization, or a practical invention.’
“The establishment of the Regional Soybean Laboratory
was one of the first of the nine Bankhead-Jones laboratories
to be launched. It was a new adventure in cooperation. I
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think we all agree that we have learned much about what
the word ‘cooperation’ means between Federal and state
workers. In speaking to the Fifty-Fourth Annual Convention
of the Association of Land-Grant Colleges and Universities
at Chicago on November 11, 1940, President Farrell of
Kansas sounded a warning that is always worth remembering
whenever Federal and state scientists are working
cooperatively on research problems such as is represented by
the U.S. Regional Soybean Laboratory. President Farrell said
in referring to our dual system of government:
“’The Federal-State system is clumsy, slow, sometimes
inefficient, irritating but supremely desirable. The welfare
of the whole nation requires that both the Union and the
individual states be strong and vigorous; the Union to
perform those functions that unity implies and requires;
the individual states and the people to perform all other
functions. If either the Union or its component parts should
become impotent, the whole national structure would
collapse...’
“’In our dual system of government, each side sooner
or later must work harmoniously with the other. Each must
recognize that the other has an indispensable function to
perform if the whole nation is to benefit. Each must be
actuated by a spirit of generosity, fairness and good will and
by an honest desire to serve the common weal. Each must
recognize that the parts must be strong and responsible if the
whole is to endure.’
“If we keep in mind these admonitions, our cooperative
efforts will continue to grow and our endeavors, of course,
will be ever more productive.
“General Discussion of Soybean Fertility Problems
“Dr. E.E. DeTurk of the Illinois Agricultural Experiment
Station led a discussion on the soil fertility problem as it
relates to soybean production. In the course of the discussion
he called on several agronomists and soils men from
neighboring state experiment stations. The discussion by Dr.
DeTurk was divided into two phases: I. Chemical Changes
During Growth, and II. Comments on Plant Feeding.
“I. Chemical Changes During Growth. Soybeans were
grown on untreated soil and also with superphosphate (0-200) and with a phosphate-potash (0-20-20) fertilizer. Samples
were taken at weekly intervals from emergence to maturity
and cotyledons, leaves, stems, seeds and pods were analyzed
for nitrogen, phosphorus, potassium, and calcium. Some
noteworthy observations were:
“1. At the age of six weeks growth (gain in dry weight)
ceased for a week. This stage marked the peak of synapsis.
A sharp drop in leaf weight and a slight drop in stem weight
began at the end of the 9th week, at the initiation of seed
enlargement. Seed weight per plant increased at a steep
gradient until the 13th week and then more slowly until the
15th (maturity).
“2. Nitrogen uptake proceeded at a rapid and uniform
rate from the end of the 6th to the end of the 12th week from

emergence except during the 7th...” Continued. Address:
U.S. Regional Soybean Lab., Lafayette, Indiana.
4570. Probst, A.H. 1946. Third work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, February 20, 21, 22,
1946 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135.
April 29. 37 p.
• Summary: (Continued): Page 6: “... application during
dry seasons. In general, soybeans respond to an increase in
fertility level caused by application of lime, fertilizers, and
manure.
“In Iowa the soybean will compete with other intertilled
crops, and acreage will depend upon the price and yield
relationship with corn. In southern Iowa the yield, ratio
is about 2.5 bushels of corn to one of soybean, in central
Iowa 2.5 or 3 to one, and in northern Iowa 3 or 4 to one. In
rotations, corn following soybeans for beans usually gives
a larger yield than corn following corn. On sloping land,
an advantage of 2 or 3 bushels is obtained from seeding
soybeans on the contour. Studies on nitrogen nutrition of the
soybean plant have shown that the nodule mechanism does
not supply sufficient nitrogen and that as the general fertility
level increases the yield and nitrogen in the beans increases,
in both inoculated and uninoculated plots. Management
practices that supply abundant nitrogen to the soil in midseason should contribute to higher yields.
“Reports of Collaborators
“The principle work for the first day of the conference
was the presentation of reports by each of the collaborators
present, giving the highlights of the soybean situation in his
state and reporting on experimental work that is underway.
“Illinois report by L.F. Williams–Cooperative soybean
testing is being conducted at several locations in Illinois.
There is one in northern Illinois at Compton where Group II
is grown, and there is one at Dwight in North Central Illinois
where Groups II and III are grown. In the Central section
we have a plot in western Illinois at Clayton where Groups
III and IV are grown. At Urbana, in east central Illinois,
we grow Groups II, III, and IV. Groups III and IV are also
grown at Stonington, which is about sixty miles south of
Urbana and farther west. These locations are all on relatively
good soils. In South Central Illinois we have a plot at
Edgewood where we grow Groups III and IV. This location
has a light soil on tight clay and is representative of many
of the poorer soils in southern Illinois. At Freeburg, in the
southwestern part of the state, we also grow Groups III and
IV. This location is representative of some of the better soil
in southern Illinois, and has given very satisfactory yields of
soybeans.
“Since Lincoln has proven so satisfactory, we have
used it extensively in crosses. The cross Lincoln x Richland
combined the high yield and high oil content of Lincoln with
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the earliness and lodging resistance of Richland. In the first
yield tests of selections from this cross in 1945, out of about
600 strains we have 10 which combine these four desirable
characteristics. Some of these strains even exceed the better
parent in one or more respects. Several of these strains are a
week or more earlier than Richland. We also have 10 other
selections which have high yield, high oil content, and high
lodging resistance. Six of these are of Lincoln maturity, and
four are later than Lincoln.
“Lincoln has also been crossed with such late types
as Patoka, Chief, Gibson, and, Macoupin to produce good
breeding material for the southern sections of Indiana,
Illinois, Missouri, and other states requiring strains of
comparable maturity.
Page 9: “Excessive late spring precipitation delayed
planting in much of the state. Planting was very late in
the south portion, extending into early July, necessitating
the use of early maturing varieties. Reports indicate that
Richland performed well in most instances when planted
late in southern Indiana but that Earlyana was more erratic in
performance, sometimes yielding well and other times very
poorly. Since delayed planting occurs almost annually in
some part of the state, it seems advisable to grow the earlier
variety group tests at successively later dates from north to
south in order to get a better evaluation of the varieties for
late season planting.
“There were 1,432,000 acres of soybeans harvested for
grain in Indiana in 1945 with a production of 27,924,000
bushels of beans. This was a record crop and was 18 percent
higher production than in 1944. The average acre yield was
19.5 bushels. About 41 percent of the acreage harvested for
beans was planted in rows.
“A total of 29,431 acres of soybeans were certified
for seed. Lincoln comprised 85 percent of this acreage.
The acreage certified by varieties was as follows: Lincoln,
25,048; Earlyana, 2,797; Richland, 682; Gibson, 264;
Dunfield, 210; Chief, 148; Kingwa, 124; Patoka, 101; and
Mandell, 57.
“Yield tests are being conducted on Group II, III, and
IV strains at 8 locations. The development of a suitable very
early yellow-seeded variety for muck soils for northern
Indiana has been undertaken.
“The interaction of varieties to different levels of soil
productivity is being studied.
“Iowa report by R.R. Kalton–The objectives of the
experimental soybean work in Iowa are several. The primary
goal is the development of new strains of soybeans which
are superior in agronomic and chemical characteristics
to the commercially grown varieties now available. In
addition to this, there are several other lines of research on
soybeans which are under investigation. Some of these are
the evaluation of the best cultural practices for growing
soybeans, studies on the effect of simulated hail injury to
soybeans, and an investigation into some of the fundamental

genetic aspects pertinent to the soybean breeding program.
A few highlights of the Iowa soybean experimental work are
discussed below.
“Three different Uniform Group Tests (I, II, and III) of
the U.S. Regional Soybean Laboratory are grown in Iowa. As
these tests contain most of the important varieties of interest
in the areas where the tests are grown, they serve as a basis
for varietal recommendations to farmers. They also contain
the most promising experimental strains developed in the
soybean breeding programs of the North Central States.
Therefore, these tests assist in the widespread evaluation of
breeding material. In these tests in Iowa, Lincoln consistently
has outyielded all other varieties in the central and southern
areas of the state. In the northern Iowa tests, Earlyana,
Richland, and Habaro generally have yielded about the same.
Richland has done best on rich soils in this area when planted
early. On soils of medium fertility, the added height of
Earlyana has favored it. Habaro has performed, satisfactorily
when planted late on rich soils. The possibilities of obtaining
new improved varieties appear very promising, judging from
the relative performance of some of the experimental strains
in the same tests.
Page 18: A table shows which varieties in Group II are
resistant to a certain unknown disease. These varieties are
A3-108, Harman, A3-9, Mukden, Pennsoy, Manchu 3, and
Dunfield.
“Since the above is based on one year’s results at one
location, further tests are necessary.
“Fifty-two border plants of Lincoln were classified
according to size of leaf pustule for downy mildew. Thirtysix plants had large pustules of which 20.5 percent of the
seeds were encrusted with oospores and 26 plants had small
pustules with 8.4 percent infested seeds.
“Approximately 100 L x R and (L x R) x L lines were
tested for yield at Madison [Wisconsin]. The selections
ranged in maturity from Mandarin to Lincoln. Only one
out-yielded Manchu 3, however. About 1/3 were better
than either Lincoln or Richland. Many of these selections
were excellent for strength of straw, maturity, height, and
oil percent. Mildew infection ranged from 9 to a high of
38 percent of the seeds encrusted with mildew. It is hoped
that the relative low yield of these strains is a reflection
of the 1945 Lincoln response. A negative non-significant
correlation of -.157 was found between yield and percent of
seeds encrusted with mildew for 63 (L x R) x L selections.
“For the three-year period, 1943 to 1945, the average
increase in precision obtained for the lattice design compared
to the randomized complete block was 130 percent for 7 tests
at Madison, 114 percent for 4 tests at Eau Claire, and 111
percent for 3 tests at Spooner.
“Seed from 110 acres of registered Flambeau is
available for 1946 planting.” (Continued): Address: U.S.
Regional Soybean Lab., Lafayette, Indiana.
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4571. Probst, A.H. 1946. Third work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, February 20, 21, 22,
1946 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135.
April 29. 37 p.
• Summary: (Continued): Page 18:
“Comments on the Origin, Objectives and Present
Status of the U.S. Regional Soybean Laboratory by O.S.
Aamodt–The nine Bankhead-Jones Regional Research
Laboratories were established ten years ago to carry on
fundamental research on regional problems not provided for
at the time, or contemplated in the future, on regular funds
or state funds provided by the Federal Government. Sixty
percent of the funds provided by Congress was allotted to
the States and 40 percent to the Secretary of Agriculture
for the establishment of Regional Research Laboratories
and for special studies. The Experiment Station directors
in each region on consultation with the U.S. Department
of Agriculture selected the most urgent problems in their
region. A Regional Soybean Laboratory was suggested by
the North Central Directors. The Laboratory was developed
cooperatively by the Bureaus of Chemistry and Plant
Industry with an Advisory Committee of the North Central
Experiment Station Directors. When the Northern Regional
Research Laboratory was developed at Peoria, the research
on industrial utilization and processing was transferred to
the new laboratory there. The production and improvement
program and the analytic laboratory remained at [page 19]
Urbana as the U.S. Regional Soybean Laboratory. You as
technical collaborators representing the 12 cooperating
North Central States, together with the laboratory staff and
representatives of the Division of Forage Crops and Diseases
of the Bureau of Plant Industry, Soils, and. Agricultural
Engineering, are responsible for the planning and conducting
of the work. This is a ‘work planning conference.’ We have
associated with us this year a group of plant pathologists
operating on regular and state funds. We expect to integrate
completely the activities of the two groups as mutually
supporting phases of work toward a common objective.
Several informal regional conference groups are also
operating in different sections of the country, such as
the alfalfa improvement conference, the corn breeders’
conference, the spring wheat improvement conference,
etc. These groups, having a common interest and purpose,
gather around the table as their activities require to consider
objectives and methods for attaining them. Their procedure
is somewhat as follows: Collect and review the available
information concerning the past, current, and proposed
research work relating to the problem under consideration;
study and correlate the information by means of individual
and group conferences or special committees; prepare reports
and make recommendations to the cooperating agencies;
plan a coordinated program or research; arrange for essential

materials, equipment and personnel; avoid undesirable
and unnecessary duplication of effort; and secure greater
economy and efficiency in the expenditure of funds.
“It is important to recognize that no one plan for
organization can be final in all details. The nine U.S.
Department of Agriculture Bankhead-Jones Laboratories
are not organized and operated on the same lines. Neither
are the many informal conference groups operating in all
sections of the country. Each one has adapted its organization
and activities to its dominating requirements. facilities, and
personnel at hand.
“It is also important to recognize that no one research
plan can or will be final. To be useful a regional research
program must be dynamic, changing with every new need or
advance. It must permit the investigator to make adjustments
from old or less promising fields to newer and more fertile
opportunities or possibilities. The important thing is to
arrange all activities so that they may be quickly responsive
to the needs of the future. It is unlikely that the research and
educational patterns of today are likely to fit the needs of
tomorrow.
“One of the most serious problems in meeting the needs
of tomorrow is financial limitations. The funds allotted to
the Federal Government are limited by the Congressional
appropriations which, together with budget reductions and
increased operating costs, make it impossible for research
work to expand to meet natural growth requirements.
All of the funds for Bankhead-Jones Laboratories are
obligated to be spent in the field. The administrative subject
matter Division is not permitted to expend any of the
funds in Washington. To help keep our finances straight
all payrolls, vouchers, etc., on Bankhead-Jones funds are
first cleared through the Urbana Laboratory. The new
disease expenditures clear directly through the Division of
Forage Crops at Beltsville, Maryland. The entire program
is a function of the cooperative regional organization. It
is desirable that each of you keep your own director fully
informed of developments not only in subject matter but
organization and finances as well. We are delighted to have
Dean Rusk with us this year as the official representative of
the North Central Experiment Station Directors.
Page 20: “Wednesday evening, February 20
“The evening session convened, at 730 p.m. in the Mini
Union Building, and the families of the Laboratory personnel
and the agronomy Department were invited.
“The first part of the evening program was an illustrated
talk by Dr. R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois, describing the work of that
laboratory with special emphasis on the research problems
on the utilization of soybeans in industry. Dr. Milner pointed
out the importance of soybean oil in foods and indicated that
industrial oil users were looking for an oil with low iodine
number.
“Mr. Morse of the Division of Forage Crops gave an
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illustrated talk on the culture and utilization of the soybean
and its products in China and Japan.
“Thursday, February 21–L.F. Williams, Chairman
“Arranging of the Uniform Nursery Test. 1946
“Mr. Cartter prefaced the discussion on the Uniform
Tests for 1946 by presenting a graph showing the relation
between iodine number of soybean oil and the percentage
of the principal fatty acids. Percentage of linolenic acid
decreases from approximately 6 percent in oil with an
iodine number of 150 to 3 percent in an oil with an iodine
number of 100, indicating the difficulty of reducing the
linolenic acid content to a negligible amount as has been
requested by some manufacturers who are using the oil for
edible purposes. The reason for the interest is that linolenic
acid is said by some investigators to be the cause of ‘flavor
reversion’ in the oil.
“Any improvement in flavor and keeping quality that
can be obtained through plant breeding will result in wider
use of soybean oil in the edible field. The Laboratory will
continue to determine iodine number of oil on all breeding
samples and attention will continue to be directed toward
selecting for oil quality as well as quantity in the breeding
program.
“Further work will be undertaken, in cooperation with
the Northern Regional Research Laboratory at Peoria, and
one or two of the commercial users of soybean oil to study
the effect of iodine number on keeping quality. All new
strains will be evaluated for industrial use as well as for
agronomic superiority before release.
“Cooperative work in the Southern States by P.R.
Henson–Southern farmers, until in recent years, have
harvested a very low percentage of their total soybean
acreage for seed. As late as 1941, only 15.5 percent of the
total soybean acreage in 11 southern states was combined.
While the percentage of total southern acreage of soybeans
harvested as an oil crop has more than doubled in recent
years, the major portion is still utilized for other purposes.
The failure of present varieties to produce satisfactory yields
of seed consistently has been in part responsible for the small
acreage of oil beans. The average yields of the area 11.1,
13.4, 9.9. and 12.6 bushels per acre for the 4 years, 1941-44
respectively, are entirely too low for economic production
of oil beans” (Continued). Address: U.S. Regional Soybean
Lab., Lafayette, Indiana.
4572. Probst, A.H. 1946. Third work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, February 20, 21, 22,
1946 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135.
April 29. 37 p.
• Summary: (Continued): Page 15:
“Selecting of Entries for Uniform Test Group IV
“The group agreed to drop Boone, Macoupin, and S55-

10 from the Uniform Test. Illinois will continue to grow
Macoupin and Missouri will continue to grow Boone.
“C508 was the only new entry in the test.
“Mr. Probst objected to growing S100 on the basis that it
is too late for southern Indiana conditions and other northern
Areas of Group IV territory where it is being grown, and
because of its low oil content. He said the average yield has
been good but it has been badly frosted in some cases with
resulting low yields.
“The varieties and strains chosen for this test, along with
the name of the state that is to furnish 10 pounds of cleaned
seed to the Laboratory by March 15, are as follows:
“Strain, Seed Origin, Seed source
1. Chief, Mini x Manchu, Illinois
2. C101, Dunfield x Manchu, Indiana
3. C425, T117 x Mansoy, Indiana
4. C439, Dunfield x Mansoy, Indiana
5. C447, Dunfield x Mansoy, Indiana
6. C453, Dunfield x Mansoy, Indiana
7. C458, Dunfield x Mansoy, Indiana
8. C461, Dunfield x Mansoy, Indiana
9. C463, Dunfield x Mansoy, Indiana
10. C464, Dunfield x Mansoy, Indiana
11. C470, Rogue from P.I. 54592, Indiana
12. C508 (LX590-13), Patoka x L7-1355, Indiana
13. Gibson, Midwest x Dunfield, Indiana
14. Patoka, P.I. 70218-2, Indiana
15. S55-19, Virginia x P.I. 37062, Missouri
16. S100, Rogue from Illini, Missouri
“Increase and Distribution of New Varieties
“Suggestions for recommendations of new and
superior strains to be released were requested, and Mr.
Kalton suggested the strain designated A4-107-12 from
the cross Mukden x Richland, which had been developed
cooperatively by the Iowa Agricultural Experiment Station
and the U.S. Regional Soybean Laboratory. Mr. Kalton
submitted his recommendations in the form of a report by the
Committee on the Distribution of Seed and. Plant Material of
the Iowa Agricultural Experiment Station.
Page 26:
“This recommendation reads as follows:
“Committee on the Distribution of Seed and Plant
Material
“Iowa Agricultural Experiment Station
“Approval is hereby requested for distribution of the
following under the rules of the Committee:
“Identification (Name and/or number):
“Hawkeye soybean
“Pedigree No. A4-107-12
“Pedigree:
“1938–Hybrid No. 1415. (Mukden x Richland) Final
pedigree No. A4-107-12.
“Origin: Hawkeye (A4-107-12) originated as a single
plant selection in a F5 row of the cross. Mukden x Richland,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1686
made in 1938 by Dr. M.G. Weiss. Plant selections from the
progeny of this cross were made each year from the F2 to
the F5 generation. Yield tests were conducted from the F3
to the F5 generation on a plant-progeny basis, in this way
obtaining a good preliminary evaluation of the progenitors
of this strain. The final plant selection was made in a F5
row of A3-107, by C.R. Weber in 1943. The plants in the F6
progeny row were bulked in 1944, to constitute the original
foundation seed of Hawkeye (A4-107-12) for increase.
“Description (Taxonomic):
“Plant–Flower color–purple
“Pubescence color–gray
“Type of growth–determinate
“Plant height–medium–averages 3-4” taller than
Richland
“Erect growth with few short branches at basal portion
of stem.
“Seed–Size–about 2600 seeds per pound; slightly larger
than Richland.
“Shape–ellipsoidal
“Color–light yellow
“Hilum color–light brown margin, grayish black center
“Pods–turn light brown at harvest, like Mukden parent
predominantly 3 seeded.
“The characteristic hilum color is such as to distinguish
this variety from other commercial varieties now available.
Page 31: “Messrs. Torrie, Lambert, Williams. and
Probst were to organize strains for a HLT II with A3K-884,
Earlyana, Wisconsin Manchu 3, Richland and A4-107-12 as
check varieties.
“The possibility of having a HLT III was mentioned
but no plans were made. Dr. Williams, after previous
consultation with Dr. Milner, Mr. Collins, and Mr. Krober,
suggested the elimination of protein and iodine number
analyses and not regrinding for oil analyses on all early
generation strains, that is, those not entered in the uniform
tests, in order to run more samples for oil analyses. Those
present were agreeable to this suggestion.
“Friday, February 22–H.W. Marston, Chairman
“The Place of Soybeans in the Soil Conservation
Program by C.A. Van Doren, Soil Conservation Research–
The belief is prevalent among farmers that the production
of soybeans contributes directly to an increased loss of
soil from cultivated land. Actual measurements of soil
loss from soybeans, as compared with losses from other
cultivated crops, do not consistently show greater losses
from soybeans than from many other cultivated crops. Under
some conditions, the type of physical structure developed
on soybean ground may increase infiltration, thus reducing
soil losses. Table I shows the relative losses from corn
and soybeans from plots located on a four percent slope at
Urbana, Illinois.
“Table I. Relative Soil Losses from Soybeans and Corn
as Affected by Surface Mulches (1)–Artificial Rain–1.75

inches in one hour.
A table has 7 columns: (1) Date and loss of soil in lb/
acre. (2-3) Bare (2) soybeans or corn. (4-5) Straw mulched
(3) soybeans or corn. (6-7) Residue (4) soybeans or corn.
Oct. 1941. Bare: 1800 vs. 3100. Straw mulch: 97 vs. 94.
Residue: 605 vs. 251. Oct. 1942. Bare: 3400 vs. 4100. Straw
mulch: 26 vs. 36. Residue: 722 vs. 159.
“(1) All tests were made on plots in quadruplicate on a
four percent slope.
“(2) Bare plots were clean-tilled during growing season
and all crop residues removed at harvest time: corn as fodder,
soybeans as hay.
“(3) Straw-mulched plots were plowed in the spring and
mulched after planting with 2 tons par acre of wheat straw.
“(4) Residue plots were clean-tilled during growing
season with soybean straw and corn stover returned after
harvest to the respective corn and soybean plots.
“Farmers want to produce soybeans. We should
therefore attempt to tell them how they may be produced
with a minimum loss of soil by erosion. Four considerations
should be kept in mind in producing soybeans. We should
first consider the land use phases of production. Continued
use of any field for cultivated crops such as corn and
soybeans will eventually bring about a depletion of plant
food nutrients, poor physical condition of the soil, low
organic matter content, and reduced yields. Instead of
substituting soybeans for a grain or clover crop in our Corn
Belt rotations, soybeans should be placed in a rotation
instead of a cultivated crop.” Address: U.S. Regional
Soybean Lab., Lafayette, Indiana.
4573. Probst, A.H. 1946. Third work planning conference of
the North Central States Collaborators of the U.S. Regional
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1946 (Continued–Document part V). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135.
April 29. 37 p.
• Summary: (Continued): Page 35:
“The disease work conducted by Dr. A. Welch located at
Ames, Iowa, will be principally on root rots, especially the
Pythium. Rhizoctonia, and Fusarium types. Pod and Stem
Blight will also be studied at this location. Dr. Tucker at
Columbia, Missouri, will be interested in a study of Charcoal
Root Rot and related root troubles, Dr. Caldwell, Purdue
University, will study root rots as they occur in general in
Indiana, paying particular attention to the effect of soil types
as an influence on their occurrence.
“It was agreed that in late August, a conference of the
pathologists would be necessary at some Central location
to further coordinate the disease work on this crop and
to acquaint everyone concerned, with field symptoms of
soybean diseases.
“Administrative Problems–Mr. Cartter discussed
special administrative problems, stating that at the time of
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the expansion of the cooperative research work to include
the 12 states of the Southern region, a definite allocation of
funds was made between the headquarters of the Laboratory
at Urbana, the allocation of other work in the North Central
States, and the work in the Southern States. At that time
Federal support to the cooperative work in each of the
states was increased substantially, but since that time there
have been no increases in the total funds. Since that time,
statutory increases in salaries have severely limited the funds
that remain for general operations and supplies. During
the last two years the Budget Bureau has been calling for a
further breakdown of funds and a definite allocation for each
quarter, making it necessary that a quarterly apportionment
of expenditures be requested of each field agency.
“Mr. Marston was called, on for remarks along this line,
and he stated that we are being called upon more and more
to spend our budget within quarters. He emphasized that we
are permitted to estimate probable expenditures during each
quarter of the year, but after submitting this estimate, we
must live very closely within that figure or run the risk of
losing the unspent balance at the end of each quarter.
“The collaborators were called upon to estimate the
quarterly expenditures that would more nearly reflect the best
distribution of funds and the following typical suggestions
were made:”
A table shows the estimates of the percentage of the total
to be spent in the 1st, 2nd, 3rd, and 4th quarters by four men
from 4 areas:
“General (Cartter) 10, 40, 20, 30
“Illinois (Williams) 15, 35, 20, 30
“Indiana (Probst) 20, 40, 15, 25
“Nebraska (Slatensek) 15, 50, 5, 30
“The suggestions will be used in estimating the
approximate distribution of funds to be requested for the
1947 fiscal year. The higher rate of expenditure during
the second quarter of the fiscal year is easy to justify, as
threshing operations are conducted during that period.
Relatively heavy expenditures...”
Page 37: “... regular line projects of the Division of
Forage Crops and Diseases so that specific items of work
could be more promptly located in the annual reports. These
projects are sufficiently broad to cover all of the line projects
that are being undertaken at the present time.
“Work project a-4-3: Soybean Production, Breeding,
Disease, and Quality Investigations.
“a-4-3-1: Development of Improved Varieties of
Soybeans for Industrial Use.
“a-4-3-2: Plant Breeding Research.
“a-4-3-3: Securing and Maintaining Breeding Stocks–
maintaining superior germ plasm for breeding and for
genetical research.
“a-4-3-4: Cultural Practices–effect on yield and
chemical composition of soybean seed.
“a-4-3-5: Environmental Conditions–effect on the yield

and composition of soybean seed.
“a-4-3-6: Storage Studies–effect on viability, longevity,
and, composition of soybean seed.
“a-4-3-7: Virus Diseases of the Soybean–studies of
etiology and control.
“a-4-3-8: Root Diseases and Seedling Blights–life
history and control.
“a-4-3-9: Leaf and Stem Diseases Other than Virus
Diseases–life history and control.
“a-4-3-10: Survey of Soybean Diseases–to determine
the need for research work and study the effect of control
measures.
“The conference unanimously approved the suggestion
that the Laboratory staff, the Agronomy Department staff,
and the Illini Union be thanked for the fine conditions
under which the meeting was held and the excellent
accommodations that were made available.
“The meeting was adjourned at 12:30 p.m., February 22.
“A.H. Probst
“Secretary of Conference
“February 20-22, 1946.” Address: U.S. Regional
Soybean Lab., Lafayette, Indiana.
4574. Allington, William B. 1946. Phytopathological notes:
Bud blight of soybean caused by the tobacco ring-spot virus.
Phytopathology 36(4):319-22. April. [4 ref]
• Summary: Contents: Introduction and brief review of the
literature. Symptoms. Identification of the virus.
The article begins: “A disease of soybean caused by the
tobacco ring-spot virus has been responsible for substantial
losses in yield in the midwestern producing areas in recent
years. It is not definitely known how long significant damage
has been occurring but the losses in 1943 and 1944 exceeded
all previous records and ranks this disease among the most
destructive of the soybean.
“Pierce (1934) noted the destructive nature of this virus
on soybean and certain other legumes, but did not observe
its occurrence in nature. Samson (1942) reported finding the
disease in experimental plantings of vegetable soybeans in
Indiana in 1941, Melhus (1942) observed it in Iowa in 1942,
and later Johnson (1943) reported the disease on soybean
in Ohio. It is likely that at that time, it was distributed
extensively throughout the midwest in small amounts but had
escaped detection.”
Photos show: (1A) A soybean plant infected with
the bud blight showing the characteristic curving of the
terminal pod. (1B) Pod symptoms resulting from infection
near blossoming time. Note distorted and shrunken pods.
(Photograph 1B courtesy of Dr. B. Koehler of the Illinois
Agricultural Experiment Station.)
A footnote at the bottom of the first page states: “A
publication by the U.S. Regional Soybean Laboratory, a
cooperative organization participated in by the Bureau
of Plant Industry, Soils, and Agricultural Engineering,
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Agricultural Research Administration; and the Agricultural
Experiment Stations of Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin.”
Address: Associate pathologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
4575. Evans, Robert John; McGinnis, James. 1946. The
influence of autoclaving soybean oil meal on the availability
of cystine and methionine for the chick. J. of Nutrition
31(4):449-61. April. [18 ref]
• Summary: The nutritive value for growing chicks of the
protein in soybean meal was highest when it was autoclaved
at 100 to 120ºC for 30 minutes. Adding methionine increased
the growth and feed efficiency of all diets.
“The addition of 2% dl-methionine to the basal
diet increased the retention by the growing chick of the
methionine originally in the unsupplemented diet. The
methionine of the soybean oil meal was retained to a much
greater extent than the cystine.” Address: Divs. of Chemistry
& Poultry Husbandry, Washington Agric. Exp. Station,
Pullman.
4576. May, O.E. 1946. Soybean research: A look into the
future. Revue Internationale des Produits Coloniaux et du
Material Colonial 21(199):56-58. April. Also published in
Revue Internationale du Soja, April 1946, p. 66-67. [1 ref.
Eng]
• Summary: This English-language article was first
published in Soybean Digest in Sept. 1944 (p. 39-40).
Begins with history of the U.S. Regional Soybean Industrial
Products Laboratory (Univ. of Illinois) and its successor the
Northern Regional Research Laboratory (Peoria, Illinois).
Discusses current projects and predictions for the future.
4577. National Soybean Processors Assoc., Soybean
Research Council. 1946. Proceedings–Conference on Flavor
Stability in Soybean Oil. Chicago, Illinois. 98 p. Held 22
April 1946 at the Bismarck Hotel, Chicago, Illinois. [53 ref]
• Summary: This historic meeting–the first ever to discuss
the flavor stability of soybean oil–is held under the auspices
of the Soybean Research Council, National Soybean
Processors Association.
In his introductory remarks (p. 2-3), Edward J. Dies,
chairman of the board, National Soybean Processors
Association, Edward J. Dies, described the purpose of the
meeting and made a plea for a joint effort: “I cannot too
strongly emphasize the economic advantages of a rapid
solution of the problem of flavor stability in soybean oil
and soybean oil products. This is essential as a means of
increasing the nation’s supply of high grade edible fats.
Solution of this problem also should ultimately lower the

average cost to the consuming public by reason of greater
ease in handling by the various manufacturing units
involved.”
“This meeting today was a deliberate move to bring
together the best research minds in the nation who are
engaged in work on this subject. The basic hope has been
that we might be able to facilitate a free exchange of ideas
and subsequently promote special collaboration among the
workers engaged in this field. It is my humble opinion that
the success of the conference will depend upon the degree
to which those present are willing to exchange knowledge
and viewpoints on this subject which would prove of
benefit to all, and, moreover, to the extent that the several
laboratories engaged in research on the problem are willing
to cooperate.”
“Any advantage to an individual or a corporation in
attaining a solution before the answer were generally known
generally would be of only temporary and transitory value.
It would appear to be a problem of general interest, and one
whose solution could be brought about speedily through the
composite talents of the group, and by reason of free and
open exchange of ideas and recommendations.”
The 28 attendees, listed alphabetically, included: O.H.
Alderks (The Procter and Gamble Co.), H.C. Black (Swift
and Co.), R.A. Boyer (The Drackett Co.), G.N. Bruce
(Durkee Famous Foods), John C. Cowan (Northern Regional
Research Lab.), B.F. Daubert (Univ. of Pittsburgh), Edward
J. Dies (National Soybean Processors Assoc.), Maurice
Durkee (A.E. Staley Mfg. Co.), Herbert J. Dutton (Northern
Regional Research Lab.), Egbert Freyer (Spencer Kellogg
and Sons, Inc.), Calvin Golumbic (Univ. of Pittsburgh),
Warren Goss (Northern Regional Research Lab.), Arne
Gudheim (Lever Brothers), J.K. Gunther (Central Soya
Co., Inc.), Fred Hafner (Archer-Daniels-Midland Co.),
R.G. Houghtlin (National Soybean Processors Assoc.), H.T.
Iveson (The Glidden Co.), J. Jakobsen (General Mills, Inc.),
N.F. Kruse (Central Soya Co., Inc.), Herbert W. Lemon
(Ontario Research Foundation, Toronto, ONT, Canada),
Herbert E. Longenecker (Univ. of Pittsburgh), Ralph H.
Manley (General Mills, Inc.), Karl F. Mattil (Swift and
Co.), R.T. Milner (Northern Regional Research Lab.), W.W.
Moyer (A.E. Staley Mfg. Co.), F.W. Quackenbush (Purdue
Univ.), H.E. Robinson (Swift and Co.), J.H. Sanders (The
Procter and Gamble Co.), L.A. Spielman (The Glidden Co.).
Contents:
Contents: Introductory Remarks, by Edward J.
Dies, Chairman of Board, National Soybean Processors
Association
The Economic Significance of Soybean Oil Flavor
Stability, by H.E. Robinson, Assistant Director of Research,
Swift and Company, Chicago
The Practical Evaluation of Flavor Stability, by O.H.
Alderks, Associate Director, Chemical Division, The Procter
and Gamble Company, Ivorydale, Ohio
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The Possible Relationship of Iso-Linoleic Acid to
Flavour Stability in Hydrogenated Linseed and Soybean
Oils, by Herbert W. Lemon, Research Fellow, Ontario
Research Foundation, Toronto
Some Observations on the Type of Reaction Effecting
Flavor Stability in Soybean Oil, by H.C. Black; Research
Chemist, Swift and Company, Chicago
A Review of Research Activities of Procter and Gamble
Company on the Flavor Stability of Soybean Oil, by J.H.
Sanders, The Procter and Gamble Company, Ivorydale, Ohio
The Significant of Temperature and Light as Well as
Iodine Value on the Flavor and Odor Stability of Processed
Soybean Oil, by Arne Gudheim, Research Department, Lever
Brothers, Cambridge, Mass.
Flavor Stability in Soybean Oil and Soybean Flours,
B.F. Daubert and Calvin Golumbic, University of Pittsburgh
The Relationship of Phospholipids to Flavor Stability
in Soybean Oil. I. Evaluation of German Water Washing
and Citric Acid Treatments, by Herbert J. Dutton, Helen A.
Moser, and John C. Cowan, Northern Regional Research:
Laboratory, Bureau of Agricultural and Industrial Chemistry,
U.S. Department of Agriculture, Peoria, Illinois
General Discussion, Led by Herbert E. Longenecker,
Dean of the Graduate School and Professor of Biochemistry,
University of Pittsburgh
Bibliography and Abstracts of the Literature on Flavor
Stability in Fats and Oils, Prepared by Miss Margaret
Hilligan, Research Librarian, General Mills Research
Laboratories, Minneapolis, Minnesota
Note: Between April 1946 and April 1958 the Soybean
Research Council of the National Soybean Processors
Association sponsored twelve 1-day conferences or symposia
at which papers were presented concerning “flavor stability
in soybean oil” by leading researchers in the field. An open
discussion followed each paper. These conferences were
important in solving the problem of off-flavors in soybean
oil, which was generally considered the biggest problem
facing this oil and the industry that made it. Great progress
was made during these 12 years and, largely as a result, soy
oil came to be the leading edible oil in the USA. Address:
[3818 Board of Trade Building, Chicago, Illinois].
4578. Northern Regional Research Laboratory. 1946.
Organization chart. Peoria, Illinois. 3 p.
• Summary: Director: G.E. Hilbert. Research divisions–
Agricultural residues: E.C. Lathrop, head. Fermentation: A.F.
Langlyke, head. Oil and protein: J.C. Cowan, head. Starch
and dextrose: C.E. Rist, acting head. Analytical and physical
chemistry: R.T. Milner, head. Commodity development,
J.H. Shollenberger, head. Engineering & development: C.T.
Langford, head. Address: Peoria, Illinois.
4579. Soybean Digest. 1946. Certify record volume of seed.
April. p. 33.

• Summary: “A total of 2,400,149 bushels of soybeans
grown from certified seed were harvested in 1945, according
to USDA extension service. This compares with 929,955
bushels in 1944.
“A record number of 43 varieties was certified in 1945.
Lincoln and Earlyana were the leading varieties in the
Midwest in the amount of certified seed available.”
4580. Van Duyne, Francis Olivia. 1946. How to prepare
fruits and vegetables for freezing: with suggestions for
choosing suitable varieties. University of Illinois, College
of Agriculture, Extension Service in Agriculture and Home
Economics, Circular No. 602. 16 p. April.
• Summary: Soybeans are mentioned on 3 pages. Page 7
(Table 1): “Vegetables: How to prepare for freezer storage.”
“Soybeans: Use green soybeans of edible variety. Blanch
in pods, then hull. Quantity of vegetable: 1 lb. Amount of
boiling water: 1½ quarts. Time in water: 5 minutes.
Page 14 (Table 3): “Directions for cooking frozen
vegetables.” Vegetable (pint carton): Soybeans. Boiling
salted water: 3/4 cup. Boiling time: 10 minutes.
Page 15: “Suitability of some varieties–Vegetables.”
The following varieties of large-seeded, green vegetable
soybeans were adapted to preservation by freezing: “Very
good: Hokkaido. High good: Bansei, Funk Delicious, Giant
Green, Willomi. Good: Jogun. Low good: Emperor, Higan,
Illington, Imperial.” Address: Asst. Prof. of Foods, Univ. of
Illinois.
4581. Marquis, Arnold. 1946. Re: Pacific story script. Letter
to John Baker, Department of Radio, USDA, Washington,
DC, May 13. 1 p. Typed, with signature on letterhead.
• Summary: “Here are two copies of the Pacific Story script
for Sunday, June 2, on Soya Beans.
“Will you please have Mr. Morse retain once script
and return the other to me with such changes as he feels
necessary in the interests of accuracy. Also, will you please
have Mr. Morse send me his five-minute commentary at the
earliest possible.
“Mr. Morse will speak, of course, only on the first show,
that is, for the East. For the second show, his commentary
will be read as a message from him on the coast.
“Sincerely yours,...” AM:he Enc (2). Address: Writerproducer of the Pacific Story, National Broadcasting
Company, Inc., A Service of Radio Corporation of America,
Sunset and Vine, Hollywood 28, California. Phone:
Hollywood 6161.
4582. Allington, William B. 1946. Brown stem rot of
soybean caused by an unidentified fungus (Abstract).
Phytopathology 36(5):394. May.
• Summary: This soybean disease was first discovered in
central Illinois in the fall of 1944. The symptoms are briefly
described. The causal fungus was not fruiting and appeared
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to be soil-borne.
4583. Central Soya Company, Inc. Agronomy Dept. 1946.
Soybeans on your farm. Fort Wayne 2, Indiana. 32 p.
Summarized in Soybean Digest. June 1946, p. 19, 22. *
• Summary: Written by J. Ward Calland in cooperation
with agricultural colleges, this very attractive, readable free
booklet summarizes the results of research and field tests
by the Central Soya agronomy department as well as the
findings of various state agricultural experiment stations. It
also lists recommended soybean varieties for Ohio, Indiana,
Illinois, Iowa, and Missouri. Address: Fort Wayne, Indiana.
4584. Fullaway, D.T. 1946. Notes and exhibitions:
Leptomastix dactylopii Howard. Proceedings of the
Hawaiian Entomological Society 12(3):464. May. For the
year 1945.
• Summary: In a meeting held on 12 Feb. 1945 at the
H.S.P.A. Experiment Station, “Mr. Fullaway exhibited
specimens of this aphelinid parasite of mealybugs recently
found established at the Territorial plant nursery in
Honolulu, a new record for the Islands. This is an accidental
introduction from California, and Mr. Fullaway’s specimens
came from a mixed infestation on soybeans and eggplants
of Phenacoccus gossypii Townsend & Cockerell and
Pseudococcus kraunhiae (Kuwana).” Address: Hawaii.
4585. Goss, W.H. 1946. Processing oilseeds and oils in
Germany. Oil and Soap 23(5):241-44. May.
• Summary: Mr. Goss conducted an investigation of the
German edible oil and oilseed processing industries shortly
after the Allied victory in Europe, under the sponsorship of
the Subcommittee of Food and Agriculture of the Technical
Industrial Intelligence Committee. This article contains a
summary of the information obtained by the author.
Note: This is the earliest document seen (May 2016) that
mentions the “Technical Industrial Intelligence Committee.”
Contents: Introduction. Oilseed milling practices.
Pressing equipment. Solvent extraction. Phosphatides.
Refining practices. Margarine. Reversion of soybean oil.
Effects of World War II.
The two most widely used continuous solvent extraction
systems in Germany are the Bollmann (also called HansaMuhle or paternoster), and the Hildebrandt. At Hansa-Muhle
A.-G. in Hamburg four extractors having a combined
capacity of 1,000 metric tons of soybeans per day were
operated. The Hildebrandt system was pioneered by the
Harburger Oelwerke Brinckmann [Brinkmann] und Mergell
at Harburg, and this company operated 9 extractors which
also processed 1,000 metric tons of soybeans per day. In
normal times these extractors used a paraffinic naphtha
solvent which boiled between 145º and 180ºF, but during the
war they resorted to a synthetic benzine having a variable
boiling range (125-200ºF).

The practice of separating phosphatides from crude
soybean oil “was originated to prevent the formation of
sludge during the storage and shipment of the crude oil,
but the primary purposes of the operation now are to
produce lecithin to be used as an anti-spattering ingredient
for margarine and, in conjunction with other treatments,
to impart to soybean oil a certain amount of resistance
to reversion... For use in margarine, the phosphatides are
dried at moderate temperature and bleached with hydrogen
peroxide. Other uses requite the removal of the 30 to 40%
of crude oil which the product contains. In these cases, the
oil is extracted by means of acetone and replaced with cocoa
butter or a refined oil of some type.”
“The reversion of soybean oil is a widely recognized
phenomenon in Germany where it is known as ‘Umschlag.’
Nearly all the German technologists attribute it to lecithin,
and the methods for minimizing its occurrence are based
upon removal or inactivation of this constituent. Other
factors are considered to contribute to the deterioration of
organoleptic quality, such as linolenic acid, methyl-n-nonyl
ketone, and traces of soap, but they are generally considered
to be either of minor importance or impractical to eliminate...
American practice is to wash with water but once, if at all;
and, moreover, most American soybean oil is produced in
expellers. That part of the lecithin which cannot be removed
by washing prior to neutralization is subsequently inactivated
by the use of 0.01% of citric acid in the deodorizer.”
Address: Dutton + 1949, p. 444; Northern Regional Research
Lab., Peoria, Illinois.
4586. Jensen, D.D. 1946. Virus diseases of plants and
their insect vectors with special reference to Hawaii. III.
Plant virus diseases known or reported to occur in Hawaii
with special reference to their transmission by insects.
Proceedings of the Hawaiian Entomological Society
12(3):535-610. May. See p. 558-60. [251 ref]
• Summary: In 1941 and 1943 J.P. Martin “reported the
occurrence of a soybean mosaic at Kailua and Waipio, Oahu.
These are the only records of this disease in Hawaii and its
identity is not known.” Address: Univ. of Hawaii Agric. Exp.
Station.
4587. Milner, Max; Geddes, W.F. 1946. Grain storage
studies. III. The relation between moisture content, mold
growth, and respiration of soybeans. Cereal Chemistry
23(3):225-47. May. [40 ref]
Address: Div. of Agricultural Biochemistry, Minnesota
Agric. Exp. Station, Univ. Farm, St. Paul, Minnesota.
4588. Parsons, A.P. 1946. Soybean research at Iowa State.
Soybean Digest. May. p. 8, 31.
• Summary: A photo shows Dr. Martin G. Weiss. His return
to the staff of the farm crops subsection of the Agricultural
Experiment Station is expected to give impetus to the
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soybean breeding program. Weiss returned to the Iowa
State College staff in December 1945, after military service.
Address: Asst. Extension Editor, Iowa State College, Ames,
Iowa.
4589. Rubin, Max; Bird, H.R. 1946. A chick growth factor
in cow manure. I. Its non-identity with chick growth factors
previously described. J. of Biological Chemistry 163(2):38792. May. [23 ref]
• Summary: “This paper shows that the growth substance
[also called growth factor, p. 391] in manure is not identical
with any of the uncharacterized growth factors which
have been reported essential for the chick; namely, the
Lactobacillus casei factors, factor U, factors R and S,
vitamins B-10 and B-11, and folic acid.”
Each experimental group, consisting of 25 chicks, were
fed a basal diet that consisted of yellow corn 38.0%, soy
bean oil meal 35%, barley 20.0%, alfalfa leaf meal 3.0%,
and other minor components. “All experiments were started
with day-old chicks and terminated at the end of 6 weeks.”
Solubilized liver was found to be “a very potent source of
the substance in which the basal diet was deficient.” Address:
Bureau of Animal Industry, Agricultural Research Center
[USDA], Beltsville, Maryland.
4590. Rubin, Max; Bird, H.R. 1946. A chick growth factor
in cow manure. II. The preparation of concentrates and
the properties of the factor. J. of Biological Chemistry
163(2):393-400. May. [2 ref]
• Summary: Describes methods for concentrating the new
“unidentified growth factor.” “The factor can be transmitted
from the hen through the egg to the chick.” “Soy bean oil
meal” comprised 30% of 3 of the 4 maternal diets fed.
Address: Bureau of Animal Industry, Agricultural Research
Center [USDA], Beltsville, Maryland.
4591. Smiley, William G.; Smith, Allan K. 1946. Preparation
and nitrogen content of soybean protein. Cereal Chemistry
23(3):288-96. May. [16 ref]
• Summary: “Soybean protein” refers to the curd which is
precipitated by adding acid to an aqueous or alkaline extract
of soybean meal. The nitrogen content of the curd varies, but
the variations between soybean varieties are small compared
to variations due to the method of preparing the curd.
Describes solvent extraction using ethyl alcohol. Address:
Northern Regional Research Lab., Peoria, Illinois.
4592. Smith, A.K.; Beckel, A.C. 1946. Soy or vegetable
milk. A resume and bibliography. Soybean Digest. May. p.
18-23. First published in Chemical and Engineering News,
24:54-56. [123 ref]
• Summary: The 123 references comprise the most extensive
bibliography on this subject up to this time.
“Soybean milk is an important food in China where it

is commonly used as a hot breakfast drink (52). It is also
used extensively throughout China as a baby food (see
bibliography index) and is recommended by Ruhrah (4)
and Sinclair (29) as a check on the very prevalent summer
diarrhoea and intestinal disturbances among children.
“Since the Japanese invasion of China, the vegetable
milk has been used extensively for feeding babies and
children in refugee camps. This use has afforded a unique
opportunity for observation, on a relatively large scale, of
the nutritional effects of soybean milk as a supplementary
food. A group of the children who did not drink the milk
served as a control in comparing its extra value in building
body height and weight. The observations were made in the
refugee camps during 1937-39 by H.C. Hon, P.B. Mar, T.N.
Read, and B.E. Read (119) of the Henry Lester Institute of
Medical Research, Shanghai, and appeared in Special Report
No. 12, published by the Chinese Medical Association.
While the data collected and reported by these workers were
incomplete in many respects, nevertheless the conclusions
are significant, some of which appear in the summary of
chapter IV, ‘... the results showed that children receiving
soybean milk put on much more weight than those not
receiving the soybean milk. Among control groups, children
over 1 year old who received soybean milk also showed a
somewhat greater monthly increase in height, although not
so marked as the monthly increase in body weight.’
“Another important food product which is derived
from soybean milk is “teou fu” (7, 27, 39, 53, 83). This is
prepared by precipitating the protein from soybean milk with
magnesium chloride, calcium sulfate or similar salts, or with
acid, and by pressing the precipitated protein into cakes.
The teou fu, or bean curd as it is also called, corresponds to
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the casein which is precipitated from cows’ milk by souring
or with the action of rennet; for this reason, the teou fu
and fermentation products derived from it are sometimes
referred to as soybean cheese. A complete description of the
bean curd and its many modifications will be found in The
Soybean (53) by Piper and Morse.
“Yuba is another ancient oriental food which is prepared
by removing and drying the protein film that forms on the
surface of soybean milk when boiled. It is dried in the form
of brittle sheets or sticks and is a popular food with both the
Chinese and Japanese people.
“Soybean milk as ordinarily produced does not have
the bland flavor or smooth texture of cow milk, nor has its
nutritive value been as scientifically evaluated. Nevertheless,
its long and successful use in China and the available
experimental data on its use in feeding children indicate
that it has good nutritive properties. Soy milk is prepared
successfully as a dry powder or as a condensed product and
can be shipped long distances; it can also be prepared and
used in tropical climates or densely populated countries
where the milk cow cannot be maintained.
“Even in the United States where animal milk has
received the greatest recognition as a necessary food for
both children and adults, the soy milk is being produced by
several companies. One successful processor is unique in
that he is using the vegetable type of bean rather than the
field varieties in order to obtain a superior tasting product.
In addition to its use as a beverage, the dry milk powder has
considerable promise as an ingredient of pastry and bakery
goods and as a component of prepared flours.
“Preparation of Soybean Milk: An examination of
the literature on soy milk reveals that there are many
variations in its preparation. Either the whole bean or the
full fat soy flour may be used in making this product, with
about the same final results; if prepared from solventextracted soybeans, the milk would be lacking in fat. The
following description will serve as a general outline of
the process and will indicate some of the variations which
have been patented or developed as improvements over the
original method. The yellow-seeded varieties of beans are
recommended for making soy milk.
“The beans are washed several times with water to free
them of dirt or other foreign matter and then soaked in water
about 10 hours in summer, or as much as 24 hours in winter.
The beans are ground to a mush with the addition of small
amounts of water, and the mush is then extracted with water
or a dilute alkaline salt solution so that the final ratio of milkto-beans by weight will not be greater than 8:1. The insoluble
residue [okara] is removed by means of a cloth filter or a
centrifuge, and the milk is boiled for about 20 minutes.
“In many of the processes described in the literature,
sugar, salts, and fats are added to the extract to bring the
concentration of these constituents to about the same value
as that of cow milk. In some preparations, coumarine (53)

vanillin, (51) and chocolate or malt (18, 21) have been added
to the milk to improve its flavor. Oil, rich in fat-soluble
vitamins, is also used for enrichment in some of the modern
preparations.
“The composition of soy milk will have a relatively
wide variation for several reasons. There are some marked
variations in the composition of the different varieties of
soybeans, but more important deviations will result from
such factors which influence the extraction procedure as the
fineness of grinding of the mash, ratio of the water or salt
solution to the beans, and the temperature of extraction. The
addition of oil or fat, sugar, salt, and flavoring materials may
be the cause, however, of the greatest variation in the milk’s
composition.
“A compilation of data from various sources on the
composition of soy milk was made by Piper and Morse (53).
These data along with the composition of cow milk are given
at the bottom of the page.
“The pH of soy milk as determined in this Laboratory is
6.6 to 6.7; when the milk is allowed to sour in a normal way,
the pH will drop to about 4.9 and cause precipitation of most
of the protein.
“From the literature, the authors have selected examples
illustrating a few specific variations in the preparation of soy
milk which will influence its taste, texture, and composition.
“Fritz Gossler (11, 12, 15) prefers extracting the ground
beans with a hot solution of phosphate. After filtering out the
insoluble part of the mash, he adds milk sugar, salt, sodium
carbonate or bicarbonate, and a choice of coconut oil, sesame
oil, or pistachio nut oil, and finally, a suitable flavoring
material.
“Monahan and Pope (21) prepare a dry milk powder and
emphasize the use of malt, chocolate, or cocoa as a flavoring
ingredient. Melhuish (23) modifies the process by removing
the soybean oil, which he claims has an undesirable flavor,
and by replacing it with sesame oil and acids like butyric
acid. He also recommends (35) combining the peanut with
the soybean to improve the flavor of the milk powder.
“Richards (55) dries and toasts the residue from the
milk preparation and recommends it as a breakfast food.
Kellogg (91) sterilizes soybean milk and then inoculates it
with Bacillus Acidophilus to produce a ‘buttermilk’ type of
product.
“The following classification of the bibliography will
indicate the wide interest in soy milk and assist in finding
information on various phases of the subject.”
A portrait photo shows A.K. Smith. Address: Oil and
Protein Div., Northern Regional Research Lab., Peoria,
Illinois.
4593. Soybean Digest. 1946. Keller Beeson spark plugged
Indiana soybean crop. May. p. 26.
• Summary: “Indiana has closely paralleled Illinois in the
development of soybeans, and until the recent expansion of
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acreage in Iowa, ranked as the second soybean production
state in the nation. As leader of the soybean project in
Indiana since 1924, Keller E. Beeson has seen the acreage
planted for seed harvest grow from 53,000 in 1924 to
1,532,000 in 1944, and from 108,000 for hay to 462,000.
To contribute to this striking development of the use of
soybeans, he edited the Purdue University Extension Bulletin
on soybeans which has been revised three times; prepared
numerous campaign letters, and posters, wrote scores of farm
page and farm paper stories.
“Through hundreds of farm demonstrations, meetings,
radio talks, etc., the newer improved varieties have been
encouraged and the Hoosier farmer educated to their use
along with other desirable cultural practices. Supervision
of seed certification activities on soybeans since 1924
which have included 20 varieties during the period has
resulted in very rapid acceptance of these varieties and
quick multiplication for extensive use. In recent years the
rapid expansion of the acreage of certified Richlands and
Earlyanas has made possible their widespread use in their
areas of adaptation throughout the soybean belt.
“A new high in certification of soybeans was reached in
Indiana in 1944 with the inspection of 12,820 acres and the
certification of a quarter of a million bushels of seed.
“Through the Indiana Corn Growers’ Association
which Mr. Beeson serves as Secretary-Treasurer, a soybean
yield contest has been developed which has now completed
its fifth year. Through this contest the cultural practices

followed by superior growers are being analyzed and will
eventually form the basis of educational activities on better
production methods.
“Educational work through Purdue publications on
vegetable varieties of soys has given some stimulus to their
production and use, and occasional growers are multiplying
the leading varieties.
“Mr. Beeson served as president of the American
Soybean Association in 1934-35 and as secretary-treasurer
from 1935 to 1938. He has served on many committees
of the Association since 1925, his latest effort being in the
revision of the constitution and bylaws. In 1935 the plan
of printing the papers of the annual meeting preceding the
meeting in order that they could be distributed at the annual
meeting, was inaugurated. In the immediate years following,
the preparation and distribution of monthly mimeographs to
the membership of the Association, served as a forerunner of
the Soybean Digest which Beeson aided in starting. He has
contributed to this publication from time to time.
“Through the cooperation with the members of the
agronomy staff of Purdue University, the American Soybean
Association has met three times in Indiana following its
original meeting in 1920. This has developed considerable
interest among Hoosier growers for the Association and the
crop which it sponsors.
“When history records the place of the soybean in
Indiana agriculture, the work and name of Keller Beeson will
have the leading place in it.”
A large photo shows Keller E. Beeson.
4594. Soybean Digest. 1946. Combat malnutrition with high
protein spaghetti. May. p. 25.
• Summary: “In 1943 a request came to the United States for
a high-protein spaghetti to be used in rehabilitation feeding.
The idea was to combat malnutrition among the people of
Greece and other countries by increasing the nutritional
value of spaghetti, a dietary mainstay.
“Plain spaghetti is made of durum flour and water
and contains only about 12 percent protein. The Special
Commodities Branch in the U.S. Department of Agriculture
set to work in cooperation with the industry and with federal
food technologists, and after experimenting came up with
a spaghetti product consisting of 10 percent soya flour, 2
percent whole dried egg, 88 percent durum flour, and water.
Consistency of the dough was suitable and the cooked
product was palatable. In taste and color the product was
almost the same as the old-time spaghetti with a slight soya
taste added. This change raised the protein content to 17
percent.
“Contracts were let to manufacturers and by January
1944 the first shipment was on its way to Europe. To
conform with the definitions and standard of identity
established by the Food and Drug Administration, and thus
permit interstate shipment the formula was further modified
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to 12.5 percent soya, 5.5 percent egg, and 82 percent durum,
and was called officially durum flour, soya and egg spaghetti
with a protein of 18.8 percent.
“First shipment of this improved spaghetti went to
Europe in May 1945. The reception was good and the results
equalled the reception. The new product may never prove
popular in American groceries, but abroad–where a macaroni
product usually is consumed as a food in itself–the added
protein is highly desirable to combat malnutrition. The new
product may continue to serve in relief feeding in many
areas.”
4595. Soybean Digest. 1946. Soybean oil to Spain and Italy.
May. p. 24.
• Summary: “Five thousand metric tons of soybean oil have
been allocated for export to Spain during the April-June
quarter, in return for an equal amount of olive oil for export
from Spain to the U.S., the Department of Agriculture has
announced.
“Arrangements have been made with the Italian
government for a trade of 2,500 metric tons of soybean oil
for olive oil on the same basis and during the same period,
according to USDA.
“In order that the shipments might be made as early
as possible, USDA announced that applications by private
firms for export licenses to ship soybean oil to the above
countries would not be received after April 25 and April 22
respectively.”
4596. Morse, W.J. 1946. The Pacific story. Radio broadcast.
NBC. Hollywood, California. June 2. John Baker OI, Radio
Service. 4 p. transcript
• Summary: The broadcast [written by Morse, apparently to
East Asia] begins: “This Pacific program means a great deal
to me. It is an impressive justification of the late Dr. Charles
V. Piper of the Department of Agriculture who was my boss
nearly 40 years ago when I started working on soybeans.”
It was his vision of the possibilities in the United States
of this great crop of the East that started the development
that has made it a team mate for our native Indian earn. It
was in 1907 that Dr. Piper said to me, “this plant has great
possibilities for our agriculture and industry,” He soon
backed up his faith with action. Not only did we work on
collecting new varieties from every possible source but he
sent me out to look over cottonseed-oil mills as possible
outlets for the flood of soybeans he felt sure would come.
“It has been my wish many times that Dr. Piper could
have lived to see these later days, especially the present ones
when the United States as a soybean producer has occupied
second place, headed only by China. It is pleasing to us now
that products of American-grown soybeans are a part of the
bread that is returning across the Pacific to those people [in
China] who gave us generously of breeding material.
“We began collecting new varieties and strains from the

Orient about 1908. A few varieties had been brought over a
hundred years before but during that century it was merely
a garden oddity. In those years we were living beside an
undiscovered gold mine, you might say. But now we know
we have something–the most valuable of the many p1ant
gifts out China and perhaps the most versatile plant known.
“When I recite what we consider the virtues of the
soybean, it may sound to the people on the other side of the
Pacific like a school boy at the supper table announcing his
discoveries of the day. Nevertheless, this is a good place to
say that on both sides of this ocean and in Europe, too, it
really deserves its name of “Wonder Bean”–a valuable aid
to good farming, a protein feed for livestock, a big-tonnage
raw material for industry, and a nutritious human food that is
winning a high place in the diet. The war greatly emphasized
its usefulness.
“In the United States the acreage of this crop had
reached sizeable proportions before the war and it had a
place on the grain exchange–along with such mainstays
of our life as wheat and corn. But in 1907, when Dr. Piper
visioned its future, the total acreage in the United States was
only 50,000, Three years ago it reached a peak of nearly
16,000,000 acres. The production of soybeans in 1917 was
about 70,000 tons. By 1945 it had increased almost 100 fold.
“We needed the soybean–farmers, manufacturers, and
consumers–and, with great merit to start with, it was made to
fit more exactly into various uses.
“Testing and selection are going on now at perhaps
a greater rate than ever before, using types and strains
brought in by the thousands from China, Japan, Korea,
and Manchuria. More than 15 years ago I spent 2 years in
those countries. I have pleasant recollections of the people
who proudly brought in their favorite beans from farms and
village garden plots. We now have under test more than
2,500 varieties, types, and strains, with about 100 varieties
commercially available. Some of them, bred or selected for
the north country, mature in 75 days and some, suitable for
southern states, take 175 days.
“Until recent years the farmer has looked on the soybean
mostly as a forage crop, Of late years it has gained in food
and industrial uses. Today more than 100 oil mills are
crushing soybeans; 200 concerns are manufacturing soybean
food products; and more than 100 manufacturers are turning
out various industrial products, including plastics and oils for
paint and other uses. Now it is a $500,000,000 industry.
“Not only has Federal and State research widened the
fields of usefulness of the soybean, but recently there has
been much research by commercial interests.
“The soybean food list includes scores of products but
those now getting most attention are soy flour, grits, flakes,
and meat substitutes. Soy flour’s greatest usefulness is in
adding value to other foods.
“In industry the soybean is on a good and broad
foundation, with about 70 percent or our production
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processed by oil mills. Industry uses the oil for the
manufacture of cooking fat and many industrial products.
The remaining high-protein meal is used for stock feed, flour,
plastics and other industrial products.
“Altogether we have learned a lot about the soybean–
from its home countries of the Orient and through our own
efforts–and it has become so important as to be almost
indispensable. Our plant pot is really a melting pot.”
Address: USDA.
4597. Marquis, Arnold. 1946. The Pacific story. Radio
broadcast. National Broadcasting Company (NBC).
Hollywood, California. June 2. 30 minutes. 23 p. transcript.
• Summary: This radio broadcast is a fascinating story–told
by many voices–of how the Japanese scientifically developed
soybean production, utilization, and export in their puppet
state of Manchukuo, and, how the USA intends to capture the
soybean export markets lost by the Japanese when they lost
World War II.
The Chinese speak of the soybean this way: “It is the
poor man’s meat. It is the cow of China. It is meat without
bones. The Japanese speak of it this way: If we could have
held Manchuria, it would have guaranteed that Japan could
never be starved out. American nutritionists speak of it
this way: It is high in protein. It is rich in vitamins–in A,
B-1, C, G, and E–and also in the blood-clotting vitamin K.
Weight for weight it contains several times as much B-1 as
beefsteak. And as for minerals: One-half cup of soy flour
contains as much calcium as a whole cup of milk... [and]
as much phosphorus as two cups of milk. And weight for
weight, it contains as much iron as liver, twice as much iron
as molasses, and three times as much iron as whole wheat
flour. The soybean is a wonder food. One pound of soy beans
is almost a complete one-day ration for an adult.”
The USA is now developing two famine-relief foods
based on soybeans. The first contains 50% soybean, plus
split peas, wheat flour, and a little peanut-meal, onion, salt,
and fish-oil. Four million pounds of this mixture and twelve
million pounds of another soy-based mixture are being sent
“to the famine areas of China.” In other words, soybean are
being sent from the USA to the land of their origin, “where
they have been a mainstay for five thousand years.”
Discusses: The growing of soybeans in Manchuria.
The Japanese takeover and extension of their control via the
South Manchuria Railroad, whose terminus is Dairen. The
importance of Manchurian soybeans to Japan. The Japanese
Central Laboratory at Dairen and its research on soybeans.
The two Japanese agricultural experiment stations in
Manchukuo, outside of Dairen and at Kungchuling [pinyin:
Gongzhuling]. Development of the benzine [benzene]
solvent extraction process for soybean oil, “until there were
200 large bean plants in southern Manchuria.” Soybeans as
a livestock feed in Manchuria. Use of soybeans as food in
China: “Tofu is bean-curd... This is fermented tofu. It is very

good. Tofu is eaten in several forms. Fresh, fermented, dried
or frozen. Just about any way it is prepared, its food value is
preserved... We also use the oil of the soy bean. And with the
soy bean we make soy sauce.” Many Asiatic peoples also use
soybeans to “make bean milk and bean flour.” “They roast
them for confections [kinako]. They eat them green [green
vegetable soybeans]. They sprout them [soybean sprouts]
and they even make drinks of them.
Note 1. This is the earliest English-language document
seen (Oct. 2011) that contains the term “fermented tofu.
Industrial uses of soybeans in America. How Dairen
became Japan’s great center of the soy bean industry in
Manchuria, and the Mixed Storage System. “About 55% of
the soybeans grown in Manchuria are used for human food.”
“You see, its all tied together. The growing of the
bean, the processing, the transportation, and the export.
Since 1937, the economy of Manchuria has been developed
for the benefit of Japan.” The Japanese and the Bank of
Manchukuo (which is an instrument of the powerful Mitsui
and Mitsubishi financial combines) are “buying up all
the soybean business” and trying to eliminate the major
European companies that were exporting soybeans before
the Japanese moved in, such as Dreyfus Co. (France), and
Wassard Co. (Denmark). Although the Japanese claim that
Manchukuo is an independent nation, other nations realize it
is a puppet state. The Chinese Eastern Railway, which was
built by the Russians and has its terminus at Vladivostok,
is in competition with the Japanese-controlled South
Manchuria Railroad for the soy bean business of Manchuria.
The latter uses rebates (kickbacks) to try to eliminate
competition.
In 1937, after 6 years of dominating Manchuria, Japan
invaded China proper–using Manchuria to supply their
troops. “By 1941, Manchuria was yielding some four million
tons of soybeans. The Japanese controlled every pound of
it. And by 1941 they had fostered the growing of soybeans
in Korea, and also in Japan itself. Also, by this time, the
Japanese had seized a good part of the soybean country of
China proper. But by Pearl Harbor [7 Dec. 1941], the United
States was also growing soybeans: Over 3 million tons in
1941. By 1945 it was nearly 6 million tons.”
Now that the war is over, the Japanese have lost
the entire soybean industry in Manchuria–including the
laboratories, bean oil mills, Dairen, the South Manchuria
Railroad, and the Bank of Manchukuo which controlled it.
China, which now controls Manchuria, “will consume much
of the soybeans which, before the war, were exported to
European countries, and to Japan.” The United States has
begun to supply this soybean export demand, and in fact “is
already shipping soybean products back to the Far East–to
the famine stricken areas of China.”
America Doctor: “So far most of our soybeans have
gone for feeding livestock. But now we known what they
can mean to man. Narrator: Now, in this great crisis, we
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are learning what the Chinese have known for thousands
of years. Chinese: It is the poor man’s meat. It is the cow
of China. It is meat without bones... Announcer: This is the
story of the wonder food and the part it has played in our
time.”
Next comes a 5-minute segment in which W.J.
Morse of the USDA Bureau of Plant Industry (Beltsville,
Maryland) talks about the significance of the soybean and
its development, and the new Pacific Program. Then the
conclusion: “For a reprint of this program, send ten cents in
stamps or coin to University of California Press, Berkeley,
California. The Pacific Story is written and directed by
Arnold Marquis. The original musical score was composed
and conducted by Thomas Peluse. Your narrator–Gayne
Whitman... This program came to you from Hollywood. This
is N.B.C.–The National Broadcasting System.” Note 2. A
cover letter accompanies this manuscript. It is from Arnold
Marquis, Writer-Producer, The Pacific Story, to Mr. John
Baker, Department of Radio, USDA, Washington, DC. The
letterhead reads: National Broadcasting Company, Inc., A
service of Radio Corporation of America, Sunset and Vine,
Hollywood 28, California. [Phone]: 6161. Dated May 13,
1946. Address: USDA.
4598. Mickel, Clarence E.; Standish, John. 1946.
Susceptibility of edible soya products in storage to attack
by Tribolium confusum Duv. Minnesota Agricultural
Experiment Station, Technical Bulletin No. 175. 28 p. June.
[3 ref]
• Summary: Tribolium confusum Duv., the “confused flour
beetle,” is a much less serious pest of soy flours and soy grits
than of cereal products. Note: This is the earliest document
seen (May 2008) that shows the inability of certain insect
pests of stored grains to develop normally on soybean
products. Address: Div. of Entomology and Economic
Zoology, Univ. of Minnesota [St. Paul].
4599. Smith, A.K. 1946. Proteins as industrial raw materials.
Chemical Industries 58:974-77. June. Reprinted in Soybean
Digest, Dec. 1946, p. 14-17. [13 ref]
• Summary: Discusses both animal and vegetable proteins.
Animal glues were used in early Egyptian civilizations, but
the supply was limited. This situation changed about 60
years ago when adequate refrigeration and transportation
facilities led to an organized U.S. meat-packing industry,
with more animal wastes available for processing. “It is
interesting to note that vegetable proteins derived from farm
crops did not make their appearance until after World War
I–the isolated soybean protein coming on the market in 1933
and the corn protein in 1938.”
Two basic reasons account for the slow development of
industrial proteins: (1) The great importance of proteins for
food use has limited the supply available for industrial use.
(2) The very complicated chemistry of proteins has slowed

their development for industrial applications.
“Production figures for isolated soybean protein are
not available, but the annual capacity is reported to be in
excess of 15 million pounds, and more production capacity is
known to be contemplated.
“Before the war, soybean protein was sold principally to
the paper industry for sizing and coating paper; substantial
amounts were used also for the manufacture of water paints.
During the war, the greater share of the production was
allocated to the Navy as a fire extinguisher, a use in which it
is unexcelled.”
“The I.F. Laucks Co. introduced soybean oil meal glue
to the Douglas Fir Plywood Industry in 1927 where it has
played an important role in plywood development. The
tonnage consumed is greater than that of any other plywood
adhesive, and total consumption in the hard and soft plywood
industries has ranged from 20 million to 45 million pounds
annually.”
“The Ford Motor Co. was probably the first to use
soybean oil meal as an extender for phenolic resins.
Laboratory investigations have shown that the standard
soybean meal, normally used for stock feed, is not as
satisfactory for this application as the special meal
preparations which have had their water-soluble fractions
removed. The war interrupted the progress of this plastic
development, but with the return of peace a renewed interest
in this application is expected.”
Recent research has show that soybean oil meal can be
used to excellent advantage in extending phenolic resin for
making waterproof plywood glue.
“Burnett and associates (1945), working with peanut and
soybean proteins, have demonstrated for the first time that
these materials can be used in the preparation of tacky and
remoistening adhesives. With the paper industry intensively
developing new types of packaging and other designs of
paper fabrication, an additional supply of tacky adhesives
should find a ready market.”
Photos show: (1-2) Commercial production of synthetic
fiber from milk casein by Aralac, Inc. (3) A man in a fire
fighter’s suit holding a hose and long nozzle from which
he is spraying Aer-O-foam, a soy-based fire-fighting foam
in a can. Address: Oil and Protein Div., Northern Regional
Research Lab., Peoria, Illinois.
4600. Soybean Digest. 1946. USDA men who have
contributed to soybean development: David Breese Jones.
June. p. 20.
• Summary: “A familiar name in soybean research is that
of David Breese Jones. His 36 years of protein chemistry
investigations have been starred by more than 100 published
reports on soybeans, peanuts, cottonseed, and other crops
valuable for protein in feeding man and beast.
“In a world that seemed full of Jonses, he long ago took
to stressing his middle name, and “Breese Jones” he’s called
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been Dr. Jones’ prime interest from the time he was a
graduate student (1906-10) at Yale and working in the
protein laboratory of ‘the greatest authority of those days on
plant proteins’–Dr. Thomas B. Osborne of the Connecticut
Agricultural Experiment Station.
“Dr. Breese Jones belongs to a number of scientific
societies. In 1938 he was a member of the Sixteenth
International Physiological Congress, in Zurich, Switzerland.
On that trip he made a detour to visit Wales, homeland of his
parents. People he met were astonished that this American
talked their language, for Welsh is hard, tongue-twisting
speech for ‘foreigners.’ Davie Jones had learned it as a boy,
back in his Wisconsin town, a place called Cambria–ancient
name for Wales.
“Just to keep your Breese Joneses of protein chemistry
straight, there’s a Dr. Chase Breese Jones, son of Dr. David.
He’s with the U.S. Department of Agriculture too–3,000
miles away from Maryland at the Western Regional Research
Laboratory in Albany, California.
A photo shows Dr. D. Breese Jones.

by most of his scientific friends. With the name nowadays
goes the title, head of the protein investigations laboratory
of the Federal Bureau of Human Nutrition and Home
Economics. The laboratory he directs is in the Maryland
countryside, at Beltsville, where the U.S. Department of
Agriculture maintains a large research center, about 16 miles
outside the nation’s capital.
“Likes to Talk Proteins: Dr. Jones is quiet-mannered,
friendly–talks proteins with enthusiasm. He has been with
the Department’s protein investigations laboratory from the
day it was started, in 1915, determining the amino acids
that make up proteins in foods, testing their nutritive values.
He and associates discovered the amino acid, lanthionine,
which brought the number to 23. He believes there may yet
be amino acids lurking undetected. A recent achievement
was finding a short-cut way of determining two of the amino
acids directly in the food. This technique means a saving of
many hours of laboratory work.
“Nowadays, his laboratory is learning how vegetable
proteins can be combined to make highly nourishing blends.
Strangely, these combinations are sometimes more nutritious
than the sum total of the food materials in them, like some
curious sum where 2 and 2 make more than 4. Adding 15
parts of soy flour to white flour, for example, increases its
protein values fivefold. This work has special significance in
view of the world shortage of food for protein needs.
“Worked Under Osborne: Vegetable proteins have

4601. Soybean Digest. 1946. Grits and flakes... from the
world of soy: W.H. Goss featured speaker at Tri-States Oil
Mill Superintendents Association. June. p. 24.
• Summary: “W.H. Goss, assistant to the director of
the Northern Regional Research Laboratory [Peoria,
Illinois], was the featured speaker at the Tri-States Oil
Mill Superintendents Association [meeting] in Memphis,
Tennessee, May 29-30, on the subject of solvent extraction.”
4602. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1946. Soybean
protein production: Effects of temperature and water-flake
ratio. Industrial and Engineering Chemistry 38(7):731-34.
July. [6 ref]
• Summary: “The pilot plant production of soybean protein
was studied with respect to the effect of temperature and of
water-flake ratio on the dispersibility of the protein and on
consequent economic balance. The effect of temperature
is relatively small but the effect of the water-flake ratio,
when translated into terms of plant capacity, is of primary
importance economically. When the price of protein is 20
cents per pound, the proper water-flake ratio for maximum
profit is about 11 to 1 with slight dependence on the price
of meal; but when the price is 10 cents per pound, the
water-flake ratio is about 20 to 1 with increased meal
price influence. In large scale production such a shift in
proportions is economically important.”
Note: It is not specified whether this protein is intended
for food or industrial uses. Address: Northern Regional
Research Lab., Peoria, Illinois.
4603. Carr, Robert B. 1946. Soybean varieties in the YazooMississippi Delta, 1944-1945. Soybean Digest. July. p. 1213.
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• Summary: “The Delta Experiment Station, a branch of
the Mississippi Agricultural Experiment Station, located at
Stoneville, Mississippi, began its soybean research program
in 1920, and by 1942 this program became one of the
station’s major projects. Since that period there has been a
gradually increasing interest in soybeans in the Delta. The
initiation of the southern regional program in 1943, with
headquarters for the Southern states at the Delta Station,
resulted in an expanded breeding and testing program under
Mississippi conditions. In 1944 and 1945, introductions,
progenies, selections and varieties under test numbered
approximately 3,000.”
“These investigations, concerned primarily with the
production of better varieties of soybeans for industrial
utilization and adapted to Delta conditions, may be divided
rather broadly into: (1) The development of superior material
by hybridization and through selections within introductions
and established varieties; and (2) subsequent evaluation
through field tests of these selections and varieties as to
their date of maturity, yield, seed quality, and oil and protein
content.
“Grouped According to Maturity: The 2,000 to 2,500
hybrid lines of approximately 75 crosses now under
observation, represent the best blood lines of varieties
adapted to northern, southeastern and southern conditions.
These crosses were made by Dr. Leonard F. Williams of the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
Dr. E.E. Hartwig and Mr. J.A. Rigney of the U.S. Regional
Laboratory and the North Carolina Agricultural Experiment
Station, Raleigh, North Carolina, respectively. The maturity
range of this material extends from early August to late
November. In 1944 approximately 30 of the most promising
commercial varieties were in the uniform variety yield tests
and approximately 200 other varieties and selections were
in preliminary yield tests. In 1945 the number of varieties
in the uniform tests was increased to approximately 40, and
the number in the preliminary test, including hybrid lines, to
approximately 600. During 1944 and 1945 a number of these
tests were conducted at several locations to determine the
adaptation of these varieties and strains to conditions in the
Yazoo-Mississippi Delta.
“Since the normal maturity of existing varieties, adapted
to southern conditions, ranges from early September to early
November, the varieties tested were grouped according to
maturity in order to obtain more accurate information on
the performance of each variety. They were grouped as
follows: (1) early strains maturing prior to September 15;
(2) medium strains, October 1 to October 15; (3) mediumlate strains, October 15 to November 1; and (4) late strains,
those maturing after November 1. At present there are
no promising varieties which normally mature between
September 15 and October 1.
“Plantings were made on four major soil types in the
Delta, extending from the northern to the southern part

of the area. The soils for the several locations are: Dubbs
silt loam at Tunica; Robinsonville very fine sandy loam at
Stoneville; Yazoo silt loam at Anchorage; and Sharkey clay
soil (commonly known as ‘buckshot’) at Onward.
“Plant height and lodging notes were taken on the
varieties as they matured. Yields were determined from the
weight of seed harvested from a 16-foot section from each
of the four one-row plots of each variety. All yields were
analyzed statistically to determine whether the differences
were significant. At some locations the two seasons varied to
such an extent, primarily in the amount and distribution of
rainfall, that the yield and rank of some varieties was quite
different.
“The quality and size of seed of each variety was
recorded, and a composite sample taken for chemical
analysis. All analyses were made by the U.S. Regional
Soybean Laboratory at Urbana, Illinois. Two-year average
yields for 1944-45, other agronomic and morphologic data,
percentage of protein, oil, and the iodine numbers of the oil
are summarized by maturity groups in tables 1, 2, 3, and 4.
“Early Varieties: Many planters have expressed an
interest in a soybean that can be combined before the peak
of the cotton picking season. This has assumed increasing
importance as the labor supply dwindled during the war
years. Consequently, one of the aims of the soybean breeding
program at the Delta Experiment Station is to develop an
early maturing variety of soybeans.
“The early maturing strains being tested at the present
time by the Delta Station are better adapted to northern than
to southern conditions, ‘being among the best for Kentucky,
Missouri, southern Illinois and southern Indiana, where they
mature during the cool fall months, producing excellent
yields of high quality seed. Under Delta conditions, however,
the same strains mature from late August to early September.
“The highest yielding early varieties in the Delta in
1944-45 were: C101, a new strain developed by the Indiana
Agricultural Experiment Station; and S100 developed by the
Missouri Agricultural Experiment Station...”
Continues to discuss: More early varieties. Medium
varieities (Ogden). Medium-late varieities (Roanoke,
Volstate). Late varieities (Delsta, Mamloxi, Mamotan,
Nanda).
Tables give a “Summary of agronomic and chemical
data for the soybean varieties and strains, 1944-45.” (1)
Early maturing strains. (2) Medium maturing strains. (3)
Medium-late maturing strains. (4) Late maturing strains.
A map shows the Mississippi Delta, located between
the Mississippi River and the Yazoo River (which meet at
Vicksburg), and the various locations where the soybean
tests are conducted. Address: Asst. Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
4604. Hall, H.H.; Fahs, Fred J.; Charbonnet, Louise H. 1946.
New agricultural products used in candy. Food Industries
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18(7):1008-10, 1172. July.
• Summary: The subtitle continues: Oil-seed, cereal and
legume products, when incorporated into candies increased
the fat, carbohydrate, mineral and vitamin content. Problems
of color, particle size and incorporation of the ingredients are
discussed and solutions given.
Contents: Introduction. Ingredients (incl. defatted
soya), amount of ingredients, color important, method of
incorporation.
Photos show: (1) A cream fondant to which cereal
products have been added, cooling on a table. (2) A
researcher standing by a table on which are experimental
candies made with products derived from oil-seed, cereal,
and legume crops.
Tables show: (1) Approximate analyses of some seed
and legume products (incl. “defatted soya”). (2) Approximate
analysis of candies containing oil-seed, cereal, and legume
products (Coconut fudge contained defatted soya; Coconutfruit squares contained defatted soya). (3) Approximate
analysis of nougats and caramels containing increasing
amounts (0 to 8.8%) of defatted soya.
These new candies are being developed and studied
jointly by the USDA and the National Confectioners’
Association. Address: Bureau of Agricultural and Industrial
Chemistry, U.S. Dep. of Agriculture, New Orleans,
Louisiana.
4605. Soybean Digest. 1946. Open Frankfort mill [Swift &
Co.]. July. p. 27-28.
• Summary: On June 20 some 200 guests observed the
opening of the new Swift & Co. soybean mill at Frankfort,
Indiana. Among the prominent guests who were introduced
were: Hobart Creighton, speaker of the Indiana House
of Representatives; Dr. J.L. Cartter, Regional Soybean
Laboratory, Urbana, Illinois; Keller E. Beeson, Purdue
University; George Strayer. The new solvent extraction plant
includes a battery of 26 concrete storage bins with a million
bushel capacity.
“Swift & Co. operates five other soybean mills, located
at Champaign and Cairo, Illinois; Fostoria, Ohio; Des
Moines, Iowa; and Blytheville, Arkansas.
“Most of Frankfort’s mill production of soybean oil will
be shipped to company refineries. The soybean oil meal will
be sold as livestock fed to farmers, feed dealers and mixed
feed manufacturers.” A ground-level photo shows the new
plant.
4606. Staff of the Southern Section of the U.S. Regional
Soybean Laboratory. comps. 1946. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1945. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 136. July. 110 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/45soybook.pdf

• Summary: This entire document, including the cover, is
typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“(Not for Publication)
“July 1946
“RSLM 136.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Map of Southern Region. Methods.
Uniform Test, Group III. Uniform Test, Group IV-S. Uniform
Test, Group VI. Uniform Test, Group VII. Uniform Test,
Group VIII. Uniform Dates of Planting Tests.
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tell show the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
4607. Woodroof, J.G.; Thompson, Helen H.; Cecil,
S.R. 1946. Peanut oil. I. The stability of peanut oil. II.
Comparison of peanut oil with other cooking oils. Georgia
Experiment Station, Bulletin No. 247. 24 p. July.
• Summary: This bulletin begins: “This is one of a series of
reports on the shelf-life of peanuts and peanut products, and
is a study of refined peanut oil primarily for use in cooking in
various ways.”
Page 6: “Lecithin has been successfully used as an antioxidant for fatty foods, including peanut butter.” Concludes
(Table 3) that 0.1% lecithin can be used successfully
with peanut oil to retard the development of rancidity for
approximately two years. Address: Experiment, Georgia.
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4608. McWethy, John A. 1946. Soybean success: War boom
continues as many plants expand, bring out new products.
Examples: Meat flavor, wool-like fibre, bottle cap adhesive,
soymilk cheese. St. Louis meeting draws 400. Wall Street
Journal. Aug. 31. p. 1.
• Summary: This article is about the 3-day meeting of the
American Soybean Association in St. Louis, Missouri. The
soybean industry thrived during the depression, more than
doubled in size during World War II, and is now continuing
to grow. The A.E. Staley Manufacturing Co., America’s
largest soybean processor, has just started construction
of a new $1 million plant that will turn soybeans into
monosodium glutamate (MSG), making one million pounds
a year. MSG has been previously made on a small scale in
the USA from wheat, but Staley’s plant will be the first to
make it on a large scale from soybeans.
The Drackett Co. in Cincinnati is putting the finishing
touches on a commercial plant that will make a wool-like
fibre from soybeans. Robert A. Boyer, the firm’s research
director, said the new fibre will be used mostly for blending
with rayon. He thinks it may sell for less than wool.
ADM, one of America’s four largest soybean processors,
earlier this year completed a plant to make a “whipping
agent” from the versatile soybean; it can replace egg
albumin, which is much more expensive.
Dr. Harry W. Miller, president of the International
Nutrition Laboratory (Mt. Vernon, Ohio), “started making
soybean products in Shanghai, China, in 1935. Bombed out
in 1937 by the Nips [Nipponese = Japanese], he came to this
country and began making similar products here in 1939.
Now his firm does a $500,000 a year business and could do
a lot more if sugar and other ingredients used with soybeans
were available.” His most popular items are [soy] milk,
cutlets, and canned green soybeans. He says the milk tastes
“rather like malted milk and is especially good for infants
and others allergic to animal milk. His company has also
developed a cheese made from soymilk [tofu], a prepared
mix for ice cream from the soymilk, and “albumen sheets”
[yuba], which are very popular in China.
These sheets aren’t much thicker than a piece of paper
and are used in China to make the layers of a loaf filled with
mushrooms. The Chinese also use soybeans [yuba] to make
products that taste like both fish and chicken. In American
kitchens, an excellent substitute for butter can be made “by
combining soya oil, soya milk,” carotene oil for color, and
salt.
One big American breakfast cereal maker is said to be
planning to introduce a “soya flake cereal soon, similar in
appearance to cornflakes. Another may soon market a puffed
soyabean cereal, a third may introduce a cooked cereal made
from soybeans, oats and wheat.”
General Mills is building a factory for producing a
synthetic resin from soybeans–a product developed at the
Northern Regional Research Laboratory in Peoria, Illinois.

Dr. G.E. Hilbert, NRRL’s director, says this new resin shows
“considerable promise as a protective coating and as a heatsealing and moisture-proofing agent.
During the past few years, soybean processors have been
switching to the solvent extraction systems, from the expeller
system, for obtaining oil from soybeans. Most newer plants
use hexane solvent. The advantage of the solvent system is
that it removes all but about half of one percent of the oil,
compared with 3½% to 5% left in the meal when expellers
are used. The meal currently sells for 3 cents/lb compared
with 11.75 cents/lb for the oil.
NRRL has recently developed a process that uses
alcohol instead of hexane. This yields superior “soyflour.”
Before the war, production of soyflour was 25 million lb/
year; this year it is expected to top 400 million lb. Roth
Products Corp. of Chicago has already used 6 million pounds
of soyflour this year in its dehydrated soups, baked goods,
pancake flour mixes, and sausage filler.
The soybean industry (especially the NRRL) is also
working to make soybean oil more stable. It “has a tendency
to develop a grassy or painty flavor on standing.” A process
obtained from Germany “goes a long way toward preventing
the development of these objectionable flavors.”
The Lincoln soybean variety, developed at the U.S.
[Regional] Soybean Laboratory at Urbana, Illinois, and first
made available to farmers during the war, is playing a major
role in increasing yields. Today farmers in the corn belt are
getting 25-30 bushels/acre with Lincoln, compared with only
15-16 bushels/acre in the early 1920s with varieties then
available. Moreover, today’s soybeans contain 20-21% oil
compared with only 15-17% about 20-25 years ago.
4609. Left to right–”Soybean” Johnson, W.J. Morse,
W.L. Burlison, unknown man, at the American Soybean
Association’s annual meeting, St. Louis, Missouri, in the
Hotel Jefferson (Photograph). 1946. Aug.
• Summary: See next page. This digital photo, with caption
and date, was sent to Soyfoods Center by Joyce Garrison
(William Morse’s granddaughter) of West Hartford,
Connecticut (July 2004).
4610. Soybean Digest. 1946. USDA men who have
contributed to soybean development: Reid Thompson Milner.
Aug. p. 27.
• Summary: Dr. Reid Thompson Milner is a native of
Illinois. He graduated in chemical engineering at the
University of Illinois, and continued his studies there in
physical chemistry for the M.S. degree. Subsequently, he
attended the University of California where he received his
Ph.D. in chemistry. His research career began at the Bureau
of Mines in Pittsburgh. Later he transferred to the Fixed
Nitrogen Laboratory of the U.S. Department of Agriculture’s
Bureau of Chemistry and Soils at Washington, D.C.
“Dr. Milner became interested in soybeans in 1936 when
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he joined the staff of the U.S. Regional Soybean Industrial
Products Laboratory, Urbana, Illinois, at the request of Dr.
O.E. May who invited him to take charge of the analytical
section of that Laboratory.
“In addition to his duties in directing the analytical
work of the Laboratory, he carried on many physical
chemical researches on soybean oil and soybean protein.

Outstanding among his published investigations were reports
of studies of the physical chemical factors affecting the
dispersion of soybean protein in water, the effect of alcohol
on soybean protein dispersions, the determination of nonprotein nitrogen in soybean oil meal, and a method for the
determination of saturated fatty acids in oil.
“When Dr. May was called to Washington to assist in
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the organization of the four Regional Research Laboratories,
Dr. Milner was appointed to succeed him as director of the
U.S. Regional Soybean Industrial Products Laboratory. He
assumed this responsible position of leadership on August 1,
1939, and directed the Laboratory with distinction and with
the hearty approval of his associates in the Laboratory and in
industry.
“When the Northern Regional Research Laboratory was
organized, Dr. Milner was selected to head the analytical and
physical chemical division, a position which gave him an
even broader field in the program for industrial utilization of
agricultural commodities.
“Dr. Milner’s diversity of interests and his spirit of
cooperation are well illustrated by his activity on the
Soybean Nutritional Research Council and his committee
work in the American Oil Chemists’ Society. In the latter
organization, he is chairman of the soybean analysis
committee, and is serving on committees for bleaching
methods, oil color, refining loss, fat analysis, and seed and
meal analysis. Dr. Milner is at present the first vice president
of the Oil Chemists’ Society.
“In connection with the wartime soybean marketing
program, the Commodity Credit Corporation requested the
aid of Dr. Milner in establishing proper methods of analyses,
in training personnel in these methods, and in checking the
accuracy of the analyses so performed.
“His present program in the application of physical
chemical methods to analytical chemistry includes X-ray
analysis, spectroscopic investigations, and high-vacuum
distillation methods. Penicillin and Norepol are specific
examples of products whose development was materially
aided by these physical methods.
“Determination of chemical and physical properties
and characteristics of commodities and their products and
derivatives, and provision of specialized chemical and
physical services and investigations and general service
analyses for all laboratory research projects have comprised
an important and effective approach to the greater industrial
utilization of agricultural commodities.”
A photo shows Dr. Reid T. Milner.
4611. Wilcox, Roy Harold; Harris, J.R.; Ruwe, A.C. 1946.
Complete costs and farm business analysis on 24 farms
in Champaign and Piatt Counties, Illinois, 1945 (Grainfarming section). University of Illinois, Dep. of Agricultural
Economics. Aug. AE2410.
• Summary: “Soybeans were produced on 38.4 percent of the
cropland in the 24 farms, or within 3.2 percent of the acreage
in corn. The acreage in soybeans for grain has progressively
increased since the early 1920’s, reaching its high point
on these farms in 1945. The average net cost of producing
an acre of soybeans was $20.33 after deducting credit for
pasture was $22.14 in 1945; $20.3 in 1944; and $18.84
in 1943.” Soybean yields on these farms are gradually

decreasing due to “heavy cropping of the land and failure to
put fertility back into the soil either by means of livestock
manure, commercial fertilizers, or by plowing under legume
crops. Although for a good many years the soybean crop has
been second to corn as a high-profit crop, it will lose its place
to alfalfa hay (a close third) unless the farmers reduce the
proportion of their cropland in crops that draw as heavily on
soil fertility as corn and soybeans do” (p. 4-5). Soybean hay
was cut on only five of the farms. (p. 5).
Pages 12-14 give a detailed analysis of the cost of
producing soybeans per ace on 24 farms (2,324 acres,
53,255 bushels). The net profit per acre of soybeans (average
24 farms) was $24.62 in 1945, $30.43 in 1944, $26.69 in
1943, and $22.58 in 1942. Address: Dep. of Agricultural
Economics, Agric. Exp. Station, College of Agriculture,
Uniov. of Illinois.
4612. Fogarty, Hugh A. 1946. Soybean to lose its subsidy,
but future looks bright. New York Times. Sept. 8. p. E8.
• Summary: At the annual meeting of the American Soybean
Association in St. Louis, Missouri, a USDA official said
there would be no subsidy for the 1947 crop and that
government controls would be lifted.
Thus soybeans are about to be “demobilized.” “This
is an abrupt change for a ‘cinderella’ crop that performed
valuable war services in dozens of ways.” The highly
versatile soybean “appeared to be a ‘substitute for
everything.’” “Soya meal contains more protein than meat,”
and soy bean sprouts, served green, are rich in Vitamin A.
With the U.S. supply of fats and oils still short, soybeans and
peanuts can help fill this post-war gap.
4613. Russell, Walter C.; Taylor, M.W.; Mehrhof, T.G.;
Hirsch, R.R. 1946. The nutritive value of the protein
of varieties of legumes and the effect of methionine
supplementation. J. of Nutrition 32(3):313-25. Sept. 10. [7
ref]
• Summary: Whole soybeans were fed to rats. “The nutritive
value of the protein of chick peas is almost as high as that of
the soybeans... The addition of 0.1% methionine to the basal
diet [of white rats] caused an immediate growth response
and increase in the gain per gram of protein consumed for all
the varieties of lima beans, snap beans and peas, as well as
for soybeans and chick peas, and with this supplementation
differences in the nutritive value of the protein of these
varieties become apparent... The methionine of soybeans
and chick peas is more readily available to the rat than that
present in the varieties of lima beans, snap beans and peas
studied.” Address: Dep. of Agricultural Biochemistry, New
Jersey Agric. Exp. Station, Rutgers Univ., New Brunswick.
4614. Journal-Transcript (Peoria, Illinois). 1946. AC [Peoria
Association of Commerce] and farm leaders tour research
lab. Sept. 17.
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• Summary: They toured the Northern Regional Research
Laboratory in Peoria, Illinois.
4615. Allington, William B. 1946. Soybean diseases in the
Cornbelt region in 1945. Soybean Digest. Sept. p. 48.
• Summary: “Losses from soybean diseases were
considerable in the Cornbelt in 1945. The new disease which
was first observed in a few fields in central Illinois in 1944
was very severe in some sections of the Cornbelt in 1945. It
has been named ‘Brown Stem Rot’ and is caused by a fungus
which has not yet been named. Total losses were sustained
in a few fields in central Illinois, and the damage in several
counties in that area was conservatively estimated at 10
percent.
“The fungus apparently exists in the soils of the
Midwest and infects the soybean plants either through the
roots or at the base of the stem near the soil surface. Soybean
plants growing in the greenhouse in naturally infested soil
obtained from diseased fields usually become infected if
grown under proper conditions of temperature. The disease
has been produced repeatedly in greenhouse experiments
by inoculation with the specific pathogenic organism
responsible.
“Temperature conditions have a marked effect upon
the symptoms produced and the time at which they appear.
Artificially inoculated plants growing in culture chambers
with air temperatures between 55 and 65 degrees F. usually
die before blossoming time. If the temperature is maintained
above 70 degrees F. the plants will appear relatively free of
disease and mature more normally. The development of the
disease is therefore considered to be dependent upon low air
temperatures such as are generally found in the field each
fall. The rate of development of symptoms is remarkably
rapid under conditions favorable for the disease.
“The interior of the stems of infected plants has a brown
coloration (Figure 1), starting at the base of the plant and
speeding upward, sometimes nearly to the tops. The plant
stems may be weakened before maturity in the fall and
severe lodging of the plants is not uncommon. Complete
lodging is characteristic of infected plants before they have
reached the stage when they may be combined. The top
leaves of the plants may he blighted suddenly, making the
field assume a scorched appearance almost overnight (Figure
2).
“Control measures for brown stem rot are not yet
known. Observations indicate the possibility that fertility of
the soil may affect the damage but accurate data on this point
are still lacking. Tests are now under way to determine the
effect of nitrogen, phosphorus. and potash fertilization on the
incidence and severity of brown stem rot.
“Bacterial blight was a serious disease of soybeans in
1945. This disease causes serious damage to the leaves often
leaving them in a torn and tattered state similar to damage
caused by hail. Apparently the cool season in 1945 was

conducive to rapid development of bacterial blight since its
ravages extended over the entire area in this country where
soybeans are grown. In the variety tests in 1945, where a
search for resistance was made, only slight differences were
found between varieties.
“The bacterial pustule disease was less severe in general
during 1945 than in previous years. This is usually the most
damaging of the leaf diseases. Effective resistance has been
found in a southern variety and a breeding program is under
way to incorporate this resistance into varieties suitable for
each of the soybean growing areas.
“The bud blight virus disease was less severe in 1945
than in previous years. Apparently the cool season was less
conducive to the spread of the virus which possibly is carried
by a specific insect. No resistance is known for this disease
although a large number of varieties have been tested. An
intensive study is being carried on at the present time in an
effort to find an insect vector responsible for the transmission
of this virus.
“The work of the U. S. Department of Agriculture on
soybean diseases is proceeding along rather fundamental
lines at present, since this is a necessary prerequisite to a
sound basis for attempts at control. The field of soybean
pathology, as a whole, has been greatly neglected in the past
and the lack of fundamental knowledge regarding the nature
and behavior of these diseases is plain. It is hoped that these
efforts will soon lay a foundation on which specific practical
recommendations for disease control can be based.
Photos show: (1) Internal tissue symptoms produced
by the brown stem rot disease. The diseased stems show
extensive internal browning. (2) Leaf symptoms produced
by the brown stem rot disease. Note the dead areas which
may appear very rapidly. Address: Pathologist, Division
of Forage Crops and Diseases, Bureau of Plant Industry.
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S. Dept. of Agric. (On staff of U.S.
Regional Soybean Laboratory until Oct. 8, 1944).
4616. Evans, Robert John. 1946. Hydrolysis of soybean oil
meal proteins by some proteolytic enzymes. Archives of
Biochemistry 11(1):15-21. Sept. [16 ref]
• Summary: Showed that autoclaving soybean meal at
100-120ºC increased the amount of protein digested by
the enzymes pepsin, trypsin, and erepsin–and various
combinations of those three. Address: Div. of Chemistry,
Washington Agric. Exp. Stations, Pullman, Washington.
4617. Goss, W.H. 1946. German soybean industry. Soybean
Digest. Sept. p. 24-26. [2 ref]
• Summary: Contents: Introduction. Organization of wartime
industry. Processing oilseeds. Refining edible oils. Flavor
stability. Soy flour. Effect of war on oilseed industry.
“Until comparatively recent years the soybean industry
was confined largely to the Orient, chiefly Manchuria, yet
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within only three decades it has become firmly established
in the Western World. Since the turn of the century, both
Germany and the United States have developed mammoth
industries based upon the processing of soybeans and the
utilization of the oil and meal. The German development
preceded our own, however, and much of our technology has
therefore been borrowed from that country.
“German ingenuity and industry have gained fame
in many other lines, and our government felt it desirable
to learn as much as possible about recent technological
progress in the Reich by sending investigators to follow the
conquering armies of the Allies. The author was one of these
investigators and was sent to Germany shortly after VE day
to study the soybean industry. This assignment automatically
included the entire German oilseed processing and oil
refining industries, for it is impossible to consider them
separately as we would consider the soybean, linseed, and
cottonseed industries in the United States.
“The mission was sponsored by the technical industrial
intelligence committee and entailed approximately 3 months
of travelling from one end of Germany to the other. During
that time, nearly all the oilseed mills and edible oil refineries,
except those in the Russian zone, were investigated, and a
series of reports was prepared in which all the intelligence
obtained has been recorded. These documents were
originally classed as restricted material by the Joint Chiefs
of Staffs, but they have since been declassified and are being
distributed to American industry in various forms by the
publication board of the U.S. Department of Commerce. A
private publisher is also assembling them for release as a
single book [see Hobart Publishing Co., 1947].
“The greater part of the investigation was accomplished
alone, but a part of the time the author was accompanied
by Dr. K.S. Markley of the Southern Regional Research
Laboratory, New Orleans, Louisiana, to whom he is indebted
for the accompanying photographs.
“Organization of war time industry: Germany has never
produced large quantities of oilseeds within its borders but,
instead, has relied upon imports. For this reason, processing
facilities are concentrated in seaports and on navigable
waterways. The largest installations are on the Elbe River
in the Hamburg-Harburg area, which has become famous
as the world’s greatest oilseed center. These mills processed
all kinds of oilseeds, and soybeans were one of the most
important, being obtained largely from Manchuria. The
same factories, however, also crushed and extracted copra,
palm-kernels, peanuts, rapeseed, and numerous other seeds,
frequently in the same equipment. Practically all of these
raw materials were imported. Nearly all German installations
for processing oilseeds include facilities for refining the oil.
The refined products are then sold to margarine factories
where they are mixed, usually in the ratio of 60 parts of
hydrogenated fat to 40 parts of unhardened oil, with other
ingredients to make margarine. This product is somewhat

different from the material bearing the same name in this
country. It is the housewife’s all-purpose fat, used as a
spread on bread, for frying and cooking, and for many
other purposes. Practically all the vegetable oil processed
in northern Germany is so utilized, but in the less populous
southern districts considerable amounts of liquid oils are
used in cooking. Only minor amounts have been made into
products resembling our vegetable shortenings.
“It is well known that the shortage of edible fats
contributed greatly to Germany’s defeat in World War I,
and extensive preparations were therefore made to avert a
similar scarcity during the recent conflict. Huge stores were
accumulated, amounting to more than 600,000 metric tons
of oil, and these were used sparingly to augment supplies
obtained from other sources. Considerable quantities were
captured or were made available through the occupation of
most of Continental Europe. Also, Germany tried to step up
its own domestic production, and the growing of rapeseed
was promoted by subsidizing its production through taxes
levied on the margarine made from the oil. This crop was
grown in eastern Germany on land normally used for raising
wheat, and it was planned that the consequent reduction in
the production of wheat would be offset by obtaining grain
from the Ukraine. This plan failed, however, and the result
was a severe blow to the nation’s food supplies.
“During the early years of the war the Germans
imported Manchurian soybeans, as well as peanuts and
copra, from Russia. Reports circulated in this country that the
Russian government did not fulfill its commitments appear
to be incorrect, for records of the German oilseed industry
reveal that every order apparently was filled completely
and on schedule. No soybeans were available for extracting
oil, however, after 1941. The production of soybeans was
expanded in Rumania, but the supply obtained from that
area was only about 60,000 metric tons per year and was not
processed for oil.
“Still another source of edible fats was the production of
synthetic glycerides from carbon monoxide and hydrogen,
two gases obtained from coal. The amounts actually used
in foods, however, were quite small. Animal fats, butter,
and many minor sources of fats and oils all contributed to
the supply, but food fats were rationed at a very low level
throughout the war. Toward the end, the supplies became
so small that the population suffered extreme hardships.
This serious shortage still exists and, along with scarcities
in other foods, has held the population on the verge of
mass starvation. At the time of this investigation, the
ration allowed each civilian was less than 4 ounces of fats,
including butter, per week, but even these slender allotments
could not be obtained by most of the population.
“Processing oilseeds: German oilseed technology differs
from that in this country because German mills must handle
a variety of raw materials. In general, soybeans are processed
by solvent extraction, by use of both batch and continuous
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types of equipment. Other seeds that contain more oil, are
usually forepressed by passing them through expellers one
to three times to reduce the oil content to approximately 15
percent. The oil remaining in the residue is then extracted
with solvents. This treatment may seem unusual, but it is
based upon sound reasoning and is undoubtedly the most
efficient method for coping with conditions normally
encountered in the German industry.
“German expellers are somewhat different from the
Anderson expellers and the French screw presses used to
process soybeans in this country. The German machines
are primarily high-capacity, low-pressure presses designed
solely for reducing the oil content of seeds to such an
extent that the residue can be processed economically by
solvent extraction. Germans do not use their expellers to
press soybeans. Hydraulic presses are often employed for
forepressing some seeds, and sometimes for finishing in lieu
of solvent extraction, but they, too, are not ordinarily used
for processing soybeans.
“Extractors for treating soybeans with solvents in
Germany are of two types, batch and continuous, with the
batch type predominating. Many well-qualified technologists
still prefer the batch system because it is cheaper and equally
efficient in most respects, and it is somewhat more versatile
than the continuous systems.
“Batch extractors are installed in batteries of about
10 kettles which are filled with expeller cake or flaked
soybeans through manholes in the top. The charge rests on a
perforated false bottom, and hot solvent is pumped through
approximately five of the pots in series. Every few minutes
a completely extracted vessel is removed from the line and
a freshly filled one is added, using a sequence of operations
which affords countercurrent contact between the solids and
the solvent. The kettles containing the completely extracted
meal are allowed to drain, and the residual solvent is then
removed by blowing live steam through the charge while it is
being churned by one or two large stirring blades attached to
a central shaft. When free of solvent, the meal is discharged
through a side door, and the extractor is then refilled and
reconnected to the extraction line. Solvent is removed from
the oil in apparatus quite similar to that used in continuous
extraction plants both in Germany and in the United States.
It consists of pre-evaporators for concentrating the miscella,
followed by stripping columns in which practically all the
remaining solvent is scrubbed out with steam.” Continued.
Address: Northern Regional Research Lab., Peoria, Illinois.
4618. Goss, W.H. 1946. German soybean industry
(Continued–Document part II). Soybean Digest. Sept. p. 2426. [2 ref]
• Summary: (Continued): “Only two continuous extraction
systems are used widely in Germany, and these are also
well known in the United States. They are the Hansa-Muhle
and the Hildebrandt processes. The first utilizes a chain of

baskets which convey the seeds through a spray of solvent,
and the second consists of a gigantic U-tube through which
the solids are propelled counter-currently to the solvent by
means of perforated screw conveyors. There are several other
continuous systems in use, but on a much smaller scale.
“Refining edible oils: Nearly all of the German refineries
for edible oils are located at the oilseed mills, although
many of the plants do not have sufficient refining capacity
to take care of all the crude oil produced on the premises.
The overall process is generally similar to that used in
this country, but the individual operations are conducted
differently. The first step is neutralization of the free fatty
acids, the same as in the United States, but it is conducted
batch-wise in kettles instead of continuously. German
refiners are opposed to the use of any continuous operations
because they feel that more accurate control of quality can be
attained by processing individual batches of oil.
“After the free acids have been neutralized by reaction
with lye, the resulting soaps are washed out of the oil with
hot water, the oil is dried by evacuating the tank in which it
is held, and the color is removed by introducing activated
earth and subsequently pumping the oil through a filter press.
The more modern refining kettles have closed tops which
permit the use of a vacuum, and the neutralization, washing,
drying, and bleaching, therefore, are all conducted in the
same vessel.
“For producing margarine, it is necessary to hydrogenate
about 60 percent of the oil, and this is subsequently mixed
with un-hardened oil to achieve the desired melting point
and plasticity. Before the war soybean oil was used by the
Germans chiefly as the ‘soft’ oil, and the ‘hard’ oil with
which it was mixed was usually hydrogenated whale oil. In
some of the higher grades of margarine, the ‘soft’ oil was
peanut oil, and the ‘hard’ fats were coconut or palm-kernel
oils or hydrogenated peanut oil. Only rapeseed oil could be
obtained during the past few years, during which time the
fat in margarine was simply a mixture of hydrogenated and
unhardened portions of that oil. Since prewar soybean oil
was used principally as a ‘soft’ oil, its hydrogenation was
not practiced on a very large scale as it is in this country.
The relatively small quantity that was hardened. however,
was treated in equipment quite similar to our own. The end
product was quite different, though, because German aims
were to obtain high yields of iso-oleic acid, a constituent
which contributes to the production of margarine with a
suitable plastic range. In the United States the largest part of
the, hydrogenated soybean oil is used in the manufacture of
shortenings, for which purpose efforts are made to produce a
minimum amount of the iso-oleic acid.
“In producing their neutralized and bleached oils,
whether hardened or soft, the Germans deodorized them in
approximately the same manner as in our own refineries.
The temperatures employed are lower, however, and the
operation always is conducted batch-wise.
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“Flavor stability: One aspect of the practices followed
in German refineries, and of great interest to the American
soybean industry, is the series of precautions and unusual
treatments administered to prevent or to delay the
development of off-flavors in food products containing
soybean oil. Indeed, the investigation of these techniques
was a primary objective of the mission to Germany, for there
was a decided lack of agreement among American experts on
the extent to which the problem of flavor instability had been
solved in Germany.
“Nearly all German oilseed experts were familiar with
the flavor characteristics of soybean oil and were well
acquainted with the phenomenon sometimes referred to in
this country as ‘reversion.’ Two methods for controlling it
were discovered, and the results of tests conducted at the
Northern Regional Research Laboratory to evaluate one
of them have already been described in a paper by G.E.
Hilbert (2). This particular method is applicable only when
processing of the soybeans is conducted in accordance with a
number of concepts which apparently have been overlooked
or ignored by many processors, refiners, and possibly even
the growers of soybeans in this country.
“To begin with, only the oil from beans of high quality is
amenable to the treatment under consideration. The German
mills processed Manchurian soybeans for the most part,
and these were frequently of low quality or were subjected
to damage through heating while passing twice across the
equator enroute from Dairen to Hamburg. Such raw materials
produced oils which were very difficult to refine and which
possessed poor flavor stability. American soybeans, however,
were highly prized by the Germans because our own product
shipped to that country was of excellent quality and yielded
very fine oil.
“The second important feature of the technology
practised in German soybean mills is that the soybeans must
be processed by solvent extraction. Expellers are said to burn
[scorch] the oil in such a way that subsequent treatments are
ineffective at preventing reversion. Moreover, the equipment
used in the solvent extraction plants for evaporating solvent
from the oil, it is claimed, must be constructed in accordance
with some principles which appear to have been violated in
at least some of the American mills.
“The third requisite for the production of good
soybean oil is the thorough removal of lecithin. German
experts believe that this constituent is the principal cause
of reversion, and all of their techniques for retarding
reversion are based upon the removal or inactivation of this
constituent. It is removed by twice washing the oil with hot
water and employing centrifuges to remove the sludges thus
formed. Even more washing is administered in some mills.
This procedure differs from that used by American soybean
processors, most of whom employ no washing whatsoever.
Even in those American extraction plants where lecithin is
recovered commercially, only one washing is employed, and

the Germans say that this is insufficient. Moreover, most of
the soybean oil produced in this country is of the expeller
type, which, according to the Germans, does not respond to
this treatment.
“Finally, if the preceding precautions have been
observed, it is claimed that the addition of a very small
amount of citric acid to the oil while it is being deodorized
will impart excellent flavor stability.
“Another German recipe for enhancing the flavor
stability of soybean oil consists in a special pretreatment
of the beans with live steam and, later, subjecting the degummed crude oil to a drastic heat treatment.” (Continued):
Address: Northern Regional Research Lab., Peoria, Illinois.
4619. Goss, W.H. 1946. German soybean industry
(Continued–Document part III). Soybean Digest. Sept. p.
24-26. [2 ref]
• Summary: (Continued): “Soy flour: The production of
soybeans in the Balkans amounted to about 60,000 metric
tons per year during the war, and these beans were of
excellent quality. They were used almost entirely for feed,
seed, and for making full-fat soy flour and flakes. Four
factories produced flour and flakes, all of which were sold to
the Wehrmacht for use in soups and other foods, and it was
an important item in the diet of the German soldiers. The
production amounted to 25,000 to 30,000 metric tons of food
per year.
“Edible flour was manufactured in much the same
manner as in the United States, by use of the Berczeller
process for debittering the beans. In at least two of the mills,
the steaming and subsequent drying of dehulled soybeans
was effected in an apparatus similar to a stack cooker. The
product was then ground into flour, which represented a yield
of 83% of the original beans. To make flakes, the seeds were
debittered without removing the hulls and were then remoistened and passed between smooth rolls. In spite of the
presence of hulls, the product possessed an agreeable flavor.
“Effect of war on oilseed industry: The magnitude of
the destruction of the German oilseed industry caused by
bombing can be fully appreciated only by actually seeing the
ruins. A few plants escaped serious damage, but the majority
have been at least partially destroyed. Many are totally
wrecked.
“The condition of the plants in the great oil-milling
center of Hamburg-Harburg was typical. In this region there
were four large mills, each processing over 1,000 tons of
seeds per day and refining the resulting oil, and there were
many smaller mills and margarine factories. Of the four big
plants, F. Thörl’s Vereinigte Harburger Oelfabriken was the
least damaged, being possibly 15 to 20% destroyed when
hostilities ceased. The damage had been more extensive
at various times during the war, but much of it had been
repaired. The Harburger Oelwerke Brinckmann [Brinkmann]
und Mergell was about 50% destroyed.
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“The Hansa-Muhle, which was perhaps the most famous
soybean mill in the world, was approximately 80% ruined.
It normally processed 1,000 metric tons of soybeans per
day, and its facilities and buildings occupied a large tract of
land in the Hamburg harbor district. Its various buildings
were destroyed, one by one, in the recurring air raids, but
the staff always managed to save the extractors and the still
house. During one raid, it is said that flaming oil poured
from ruptured storage tanks and completely surrounded the
extraction plant, but the fire was brought under control. In a
gigantic final raid in March of 1945, however, the still house
and extraction plant were wrecked by bombs and burned.
The result is shown in Figure 4.
“The mill of Noblee und Thorl was probably the largest
in Germany, if not in the world, and processed well over
1,000 tons of seeds per day, refining all the oils on the
premises. It reportedly received between 2,000 and 3,000
bomb hits during the closing months of the war, and Figure
1 shows some of the resultant wreckage which covers many
acres along the waterfront. The destruction amounts probably
to about 95 percent. Many of the buildings have been so
thoroughly bombed that it is impossible to determine where
they stood. Figure 2 is a photograph of a plant used for
extracting soybeans, and Figure 3 is a picture of the remains
of the Tyca continuous extractor, used by Noblee und Thorl
for extracting forepressed peanuts and rapeseed.
“The devastation throughout Germany, including that
to the soybean and other oilseed mills, is so vast that it is
impossible to estimate the time which will be required for
rebuilding. It is certain, however, that many years, perhaps
generations, must pass before Germany can be restored to the
position of prominence which it once held in world trade.
Photos show: (1) Part of the wreckage at the mill
of Noblee and Thörl. (2) The wreckage of the soybean
extraction plant at Noblee and Thörl. (3) Wreckage of the
Tyca continuous extractor used by Noblee and Thörl for
extracting forepressed peanuts and rapeseed. (4) Wreckage of
the extraction building at the Hansa-Muehle plant. Address:
Northern Regional Research Lab., Peoria, Illinois.
4620. Henson, Paul R. 1946. The southern regional soybean
variety program. Soybean Digest. Sept. p. 37-39.
• Summary: “The regional soybean program in the South
covers 12 southern states beginning with Oklahoma and
Texas on the western end of the region, extending eastward
to the coast, including the states of Tennessee and Virginia.
The work is being carried on as a cooperative project with
the U.S. Regional Soybean Laboratory and the agricultural
experiment stations of these 12 southern states. Headquarters
for the southern section are located at the Delta Experiment
Station, Stoneville, Mississippi.
Footnote: The U.S. Regional Soybean Laboratory is:
“An organization participated in by the Bureau of Plant
Industry, Soils and Agricultural Engineering, Agricultural

Research Administration, U.S. Dept. of Agriculture, and the
Agricultural Experiment Stations of Alabama, Arkansas,
Florida, Georgia, Illinois, Indiana, Iowa, Kansas, Louisiana,
Michigan, Minnesota, Mississippi, Missouri, Nebraska,
North Carolina, North Dakota. Ohio, Oklahoma, South
Carolina, South Dakota, Tennessee, Texas, Virginia, and
Wisconsin. The culture of soybeans as an oil crop is not
new to the South. In 1920, the four leading states in the
production of soybeans for seed were: North Carolina,
Virginia, Alabama and Missouri. In 1931, of the Southern
states, only North Carolina remained in this top group. Since
that time the production in the southern states in percent of
the total U.S. crop has steadily declined. The lack of adapted
varieties suitable for bean production, the conflict with
cotton for labor, the absence of adequate farm machinery
on the cotton and tobacco farms, and the adverse climatic
conditions over much of the South during the late fall and
early winter when soybeans are ready for harvest, are factors
which have discouraged the production of soybeans as an oil
crop.
“The regional soybean program in the South has as its
objective the development of better adapted, higher yielding
strains of soybeans for industrial utilization. Varieties must
be developed that are high yielding, resistant to shattering,
lodging, diseases, and have a content of oil and protein most
desirable for industrial utilization.
“The varied rotations and cropping practices
characteristic of different sections of the South necessitate
the development of adapted varieties covering a wide
range in maturity. Cotton farmers of the Mississippi Delta
section of Tennessee, Arkansas, Mississippi and northern
Louisiana, desire a variety which will mature in August or
early September, in order to utilize their labor supply more
efficiently. There is a definite need over much of the South
for a variety that will mature in September or early October,
in order that winter grains or alfalfa may be planted after
the soybeans are harvested. In the Southeast, where it is a
common practice to plant soybeans after small grains, and
in south Alabama after early potatoes, a somewhat different
variety may be needed. The farmers of certain sections of
Oklahoma and Texas want a high yielding drought resistant
variety that will set and develop seed during the hot dry
summer months. These factors are being considered in the
development of better varieties for the different sections of
the South.
“Breeding and selection work to develop better varieties
is under way at a number of the southern agricultural
experiment stations in the cooperative improvement
program. New strains as rapidly as they are developed,
are entered in uniform variety tests and are grown across
the southern region. The varieties of similar maturity are
grouped in uniform tests according to a system established
by the U.S. Regional Soybean Laboratory in 1938.
“The southern varieties and strains are entered in the
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progressively later maturing groups of VI, VII, and VIII.
Through the middle South, the strains of group VI normally
mature from October 1 through 15, those of group VII,
October 16-31, and Group VIII, in early November. The
maturity of these groups is a few days later across the upper
South and earlier in the lower South. Because of the interest
in early maturing soybeans, the uniform test, Group IV,
is being grown at a number of locations across the upper
South. Yields with other agronomic data are taken by the
cooperators in the region. Seed samples from the tests are
sent to the U.S. Regional Soybean Laboratory for chemical
analyses.”
The rest of the article discusses particular varieties
developed for the U.S. South. Contains 4 tables.
A photo shows 13 men, all dressed in coats and ties,
seated or standing. The caption: “When Regional Laboratory
and university agronomists get together, at ASA convention
in St. Louis. From left to right, back row: Robert B. Carr,
Stoneville, Mississippi; L.F. Williams, Urbana, Illinois; Dr.
Howard W. Johnson, Beltsville, Maryland.; Paul R. Henson,
Stoneville; Dr. W.B. Allington, Urbana; Dr. Donald W.
Chamberlain, Urbana. Front row: J.L. Cartter, Urbana; C.R.
Weber, Ames, Iowa; Dr. D.F. Beard, Ohio State University,
Columbus. Ohio; Dr. W.J. Morse, Beltsville, Maryland; Dean
F. McAlister, Urbana; Dr. Lewis C. Saboe, Columbus; and
Carl V. Feaster, Columbia, Missouri.” Address: Agronomist,
U.S. Regional Soybean Lab., Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Delta Branch Experiment Station, Stoneville,
Mississippi.
4621. Hilbert, G.E. 1946. Soybean research at the Northern
Regional Research Laboratory, 1936-1946. Soybean Digest.
Sept. p. 33-34, 72.
• Summary: Contents: Introduction. Precise determination
of oil content [of soybeans and soybean oil]. Alcoholic
extraction of soybeans [which leads to meal that is palatable
to humans. Program initiated by A.K. Smith, A.C. Beckel,
and P.A. Belter]. Flavor stability of soybean oil. Norelac.
Soybean oil paint. Raw materials for fat acids. Plywood
adhesives. Corrugating strawboard [a form of cardboard]
from soybean stalks [rather than the typical wheat straw].
Summary [contributions to the processing and utilization of
soybeans].
“In 1936 the U.S. Regional Soybean Industrial Products
Laboratory was established at Urbana, Illinois. The chemical
and engineering research of that laboratory was transferred
by an act of Congress from Urbana to the Northern Regional
Research Laboratory at Peoria in July 1942.
“Removal of part of the laboratory to Peoria has
resulted in an expansion of all phases of soybean research.”
Dr. Reid T. Milner, formerly director of the U.S. Regional
Soybean Laboratory, is now head of the analytical and
physical chemical division of the NRRL “Technological and

fundamental research on soybeans is being carried out by the
oil and protein division of which J.C. Cowan is in charge.
This group is concentrating practically all its activities
on soybean oil and meal. Most of our new developments
originate in this division.” The engineering and development
division, headed by C.T. Langford, is translating laboratory
developments to a pilot-plant scale. This division obtains
cost data and evaluates the economic feasibility of the
developments. “The fermentation division, headed by A.F.
Langlykke, has examined the conversion of soybeans to
soybean cheese [fermented tofu] and soya sauce.”
“Flavor stability of soybean oil: One factor which
limited the use of soybean oil for edible purposes prior to
World War II, and which will limit its consumption after the
world supply of vegetable oil becomes more abundant, is the
flavor instability of the oil as well as various products made
from it, such as salad oils, margarine, and shortening. As
compared to competitive food oils, soybean oil suffers from
the disadvantage of rapidly developing a grassy or painty
flavor on standing. This change in flavor has usually been
called ‘reversion.’
“The solution of this flavor problem is perhaps the
most important one facing the soybean industry. It must
be overcome if the gain in the amount of soybeans utilized
during the war is to be maintained or if the demand for
soybeans in the future is to increase. A solution to the
problem will not only enable soybean production to continue
on a greatly expanded scale but should also increase
substantially the market value of the crop.
“A systematic research program with the aim of
increasing the flavor stability of soybean oil has been
undertaken, and the work has been under way for 2 years.
One of the difficult problems which faced us in organizing
this program was that of measuring the change in flavor of
oils during storage. It is well known that no single chemical
test or even a series of such tests, can measure satisfactorily
the kind or degree of flavor in aged soybean oils.
“The most precise method, and this leaves much to be
desired, is that of tasting. In organizing our tasting panel,
advantage was taken of the experience of industry in this
field. Sixty members of the Laboratory were screened from
the standpoint of sensitivity and reliability in detecting types
and degree of flavor. The panel now consists of 12 scientists,
with 10 alternates. The flavors of the oils under investigation
are scored by the tasters and the results analyzed by a
statistician. In this manner the error due to the variability
of the human element has been reduced to a minimum. The
judicious use of these tasters as analytical tools has enabled
us to measure with confidence improvements effected in
flavor stability of the oil.
Progress made on this problem of flavor reversion was
accelerated through information gleaned in Germany. In the
summer of 1945, W.H. Goss, one of the soybean experts of
the Northern Regional Research Laboratory, and who later
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in this program will describe for you his experiences in
Germany, was loaned to the technical industrial intelligence
committee of the Foreign Economic Administration to
investigate the German vegetable oil processing industry. His
thorough and methodical investigation of practically all the
companies processing vegetable oils in Germany disclosed
that the Germans had apparently developed a number of
methods which were claimed to produce a practically stable
soybean oil. In view of the circumstances under which some
of this information was obtained, Mr. Goss believed these
processes had merit and were not merely manufactured in
the minds of the German oil experts during the stress of the
interviews. Shortly after this technical information became
available, J.C. Cowan and H.J. Dutton, who are, in charge
of the soybean oil flavor program, subjected one of these
German methods to careful examination. They first studied
the application of the German technique for improving the
flavor stability of refined, unhardened soybean oil. Their
work is now being extended to investigate the effectiveness
of the method when used in the production of shortenings.
“The results thus far obtained indicate that the one
German method which we have under investigation yields
a soybean oil in which the development of objectionable
flavors is retarded to a very considerable extent. When
the refined oils used in these tests were stored at room
temperature, for example, those which received the German
treatment required more than four times as long to develop
disagreeable flavors as did those which were similarly
refined without use of the special technique.
“This improved soybean oil can be prepared cheaply
and easily by appropriate processing of solvent-extracted oil,
but apparently not from the expeller type of oil. A number of
other features of German oilseed technology, which appear
to have merit, are also under investigation. In order that
industry could take advantage of these findings, the results
of our work were disseminated to the soybean industry at a
meeting of the Soybean Research Council last April and at
the annual meeting of the American Oil Chemists Society in
New Orleans [Louisiana] in May. These results have aroused
the interest of industry and stimulated research activities and
processing investigations along similar lines. A cooperative
program for translating our results to a pilot-plant scale is
being developed between the Laboratory and one of the large
soybean oil refiners.
“The ultimate significance of this work to the American
farmer and the soybean industry is difficult to gauge at
this early stage in the development. There can be little
doubt, however, but that it will place soybean oil in a more
favorable competitive position with respect to other food
oils and tend to reduce the price differential that has existed
between them; and any such change will be reflected in
enhanced returns to the growers.”
A large portrait photo shows G.E. Hilbert. Address:
Director, Northern Regional Research Lab., Peoria, Illinois.

4622. Klemme, A.W. 1946. Soybeans in Missouri. Soybean
Digest. Sept. p. 32, 68-69. [4 ref]
• Summary: A small map of Missouri shows where soybeans
were grown in 1943 and 1944. They were grown mainly in
the northeast and southeast corners of the state. Each dot
represents production of 10,000 bushels. Source: King, B.M.
1945. “Soybean seed production in Missouri.” Missouri
Agricultural Experiment Station, Circular No. 300. 11 p.
May. Address: Extension Prof. of Soils, Univ. of Missouri.
4623. Miller, Harry W. 1946. Feeding the world with soya.
Soybean Digest. Sept. p. 56, 58, 61.
• Summary: Soybean production has extended so rapidly
during the past decade “into many corners of the world, that
encouraging a worldwide dependence on it nutritionally may
not seem presumptuous.”
For years the world has been facing acute nutritional
shortages, with millions of people either starving or halfstarving. Even in peace time millions showed signs of being
undernourished or died of malnutrition “because of the lack
of satisfying portions of protein. There is no more weakening
and disease inviting situation than that observed among
people robbed of essential protein. It is the first requisite
of nutrition.” Protein is essential for growth, tissue repair,
fortification of the body against bacterial invasion, and the
maintenance of all organs of the body in harmonious balance
and action.
“Loss of protein in the diet cannot be supplanted by
either oils or starches, no matter in what abundance they
may be found.” “Well prepared soya foods” are an excellent
source of protein in the diet. Soybean protein excels that of
corn and wheat in both quantity and quality, and it is less
expensive.
“Present prices of vegetable protein average about
40 cents a pound, oil 15 cents a pound, and starches or
carbohydrates 5 cents a pound.” These “figures give a
nutritional value of $285 per acre for soybeans, while an acre
of wheat will yield $132.75 and an acre of corn $201.25. Yet
the yield of corn is almost double that of wheat or soybeans,
so the premium crop for the farmer today is corn.
“Vegetable protein vs. animal protein: Vegetable protein
(as from soybeans) is much less expensive than animal
protein–such as meat, milk, or eggs. The reason for this
becomes clear when we realize that animals live on feed
consisting vegetable proteins.” For example: “Taken on
average, a cow will eat 800 pounds of food units in order
to yield 100 pounds of nutritional units in the form of milk
solids. To produce meat it requires between 1,100 and 1,200
pounds of feed to yield 100 pounds of tissue storage in the
animal made available as food.
“I am going into these facts and figures somewhat to call
attention to the economic losses in time of food scarcity in
feeding the nutritious legumes and grains to livestock to get
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small nutritional returns.”
“It is possible that these facts that I have given were in
the mind of the Secretary of Agriculture when he issued a
few months ago a request to the American people to send
their wheat and corn to the starving people of other lands
rather than feed them to pigs and cows and sheep of this
country.
“Processed soya foods: In the third of the world’s
population not accustomed to soya foods there is a
psychological prejudice to overcome. I am glad to say today
it is solved.
“Many companies, recognizing the unpopularity of
the word ‘soya’ worked on the plan of incorporating it into
other foods, particularly soy flour used in various products
in order to enrich and extend them. Defatted and whole soy
flour has been incorporated with wheat flour by bakers and
housewives into bread, biscuits, cookies, crackers and other
bakery products such as cakes and pie crust. In 10 to 20
percent proportions, it has yielded improvement in quality
and added to its nutritive value.” Note: This is the earliest
English-language document seen (Nov. 2013) that contains
the term “whole soy flour.”
“One of the latest breakfast foods, which bids fair
to become one of the most popular, is made by a 50-50
combination of soy flakes and corn grits run through a
shredder and toasted. Its crisp and nutty flavor recommends
it as an appetizer as well as a decided improved nutrient.
This cereal has nearly 20 percent protein.
“Soy flour has become very successful in the
manufacture of noodles. It has been used as an extender
for bologna, hamburgers, sausage and incorporated in a
very large number of recipes for meat loaves. In all these
instances a little soya adds better flavor and higher nutritive
yield. For all of these products the ordinary field variety of
the soybean can be readily used.
“It also can be announced today that the newer
methods of manufacture and the better understanding of the
utilization of the soybean enable us to adopt many of the
field varieties into the edible group. In fact, most of the types
of soybeans that have the white hilum can be readily utilized
for edible purposes. It is commonly believed that further
experimentation will enable soybean food producers to take
the ordinary varieties of soybeans and make tasty foods very
similar to those now processed from the edible group.
“Other foods: We have a still much larger list of foods
that today are made directly from the soybean. In these the
soybean must stand on its own merits and it has proved
acceptable to 90 percent of people sampling it. The large
edible soys are now becoming available the world over. The
canned mature beans, when properly processed and flavored
by a suitable vegetable bullion or with tomato sauce, are very
acceptable. It must be remembered that soybeans contain
three times the quantity of protein and nine times the amount
of oil found in either peas, lima beans, lentils or the ordinary

navy bean.” Continued. Address: M.D.
4624. Milner, Max; Geddes, W.F. 1946. Grain storage
studies. IV. Biological and chemical factors involved in
the spontaneous heating of soybeans. Cereal Chemistry
23(5):449-70. Sept. [28 ref]
Address: Div. of Agricultural Biochemistry, Minnesota
Agric. Exp. Station, Univ. Farm, St. Paul, Minnesota.
4625. Milner, Reid T. 1946. Report of the soybean analysis
committee 1945-46. Oil and Soap 23(9):288-89. Sept.
• Summary: The work of this committee of the American
Oil Chemists’ Society began in 1936. “During the past year
no collaborative work on soybeans has been carried out by
this committee; however R.T. Doughtie, Jr., agent of the
Commodity Credit Corporation, has conducted an extensive
test of the present official AOCS procedure for determining
the oil content of soybeans.” His results are summarized and
discussed. Address: Chairman, Soybean Analysis Committee,
Northern Regional Research Lab., Peoria, Illinois.
4626. Morse, W.J.; Johnson, H.W. 1946. Organization
of soybean disease research in the U.S. Department of
Agriculture. Soybean Digest. Sept. p. 49.
• Summary: “Since July 1, 1945, when additional funds
were made available by Congress to the Division of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, U.S. Department of Agriculture,
for soybean disease investigations, plant disease specialists
have been employed at a number of strategic locations in
the United States to carry on a coordinated program of
pathological research. The organization that has been set up
is outlined briefly in the following paragraphs.
“Since the Cornbelt is the major soybean producing area
of the United States, first consideration has been given to
organizing the work in that region. Dr. William B. Allington,
plant pathologist of the U.S. Regional Soybean Laboratory,
was assigned to the new project on October 8, 1945 as a
coordinator of the soybean disease work in the Corn-belt.
He retained his headquarters at Urbana, Illinois, where he
works in close cooperation with the Illinois Agricultural
Experiment Station and the staff of the U.S. Regional
Soybean Laboratory. On January 14, 1946, Dr. Donald W.
Chamberlain was appointed at Urbana, Illinois, to work with
Dr. Allington on the numerous soybean disease problems
being investigated there, thus continuing and broadening the
research program at this location.
“Other centers of investigation have been established
in cooperation with the state agricultural experiment
stations and agricultural colleges of the Middle West at the
following locations: Columbus, Ohio; Lafayette, Indiana;
Ames, Iowa; Columbia, Missouri; Madison, Wisconsin; and
St. Paul, Minnesota. Fungus, bacterial and virus diseases
of the soybean are being studied by this staff of trained
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investigators and their work is being integrated closely with
that of the plant breeders, both state and federal, engaged in
producing new, superior soybean varieties.
“It is believed that through this coordinated program of
breeding and disease research, improved disease-resistant
soybean varieties will eventually be made available to the
growers. This will provide a disease control measure that is
now largely lacking to soybean producers.
“A second major soybean-producing area is the South,
especially the Delta region of Mississippi, Arkansas, and
Louisiana. Consideration has been given also to organizing
the work in that region. A coordinating center for the soybean
disease work in the South has been established at the Delta
Branch Experiment Station, Stoneville, Mississippi, which is
likewise the headquarters of the work of the U.S. Regional
Soybean Laboratory in the South. Dr. Howard W. Johnson
has been assigned to this position as coordinator of the
soybean disease work in the South.
“Other centers of investigation have been established in
cooperation with the state agricultural experiment stations
and agricultural colleges of the South at the following
locations: Raleigh, North Carolina; Experiment, Georgia,
and Baton Rouge, Louisiana. Root-knot [nematode],
southern blight, and other diseases of the soybean are being
investigated in this region.
“Here, as in the North, the plant disease studies are
being closely integrated with the work of the plant breeders
with the objective of producing improved, disease-resistant
soybean varieties.
“Overall coordination for the entire program is supplied
from the national headquarters of the Division of Forage
Crops and Diseases at Beltsville, Maryland, by Dr. J. Lewis
Allison, head of our project on forage crops diseases.
Research on soybean diseases is conducted at this location
by Dr. C. L. Lefebvre, who has been assigned part time to the
soybean disease project.
“In summary, we feel that during the past 14 months
an adequate organization has been set up and qualified
personnel have been employed to make possible a vigorous
attack on soybean disease problems in the major soybean
producing areas of the United States. This organization
has been integrated closely with existing state and federal
organizations devoted to soybean breeding and disease work.
It is believed that through this enlarged, coordinated program
faster progress will be possible in developing control
measures for soybean diseases, particularly through the
development and release to the growers of improved, disease
resistant soybean varieties.”
A photo shows some the USDA men working on
soybean diseases who attended the ASA convention. From
left to right: Dr. Donald W. Chamberlain, U.S. Regional
Soybean Laboratory, Urbana, Illinois; J.M. Crall, pathologist
for the University of Missouri and USDA; Dr. Howard W.
Johnson, Bureau of Plant Industry, Beltsville, Maryland; Dr.

W.B. Allington, U.S. Regional Soybean Laboratory, Urbana.
Address: 1. Principal Agronomist; 2. Senior Pathologist.
Both: Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, U.S. Dep. of Agriculture.
4627. Payne, Donald S. 1946. Soy flour in the UNRRA food
program. Soybean Digest. Sept. p. 54-56.
• Summary: “The author has been connected with soy
food programs in various government capacities for a
number of years. In 1945 he resigned his position as soy
food expert in the War Food Administration to help set up
the UNRRA [United Nations Relief and Rehabilitation
Administration] program in Europe.” The USDA said it
could procure millions of pounds of soya flour for about 5
cents a pound. Countries needing relief food wanted meat,
milk, and cheese, but they could not get it because there
wasn’t enough to go around and the price was too high for
UNRRA. Payne travelled throughout Europe from Aug. to
Nov. 1945 visiting all of the relief countries of Italy, Greece,
Yugoslavia, Poland, and Czechoslovakia. As of June 1946
UNRRA had procured 292 million lb of soya flour and grits,
and shipped 118 million lb. The following countries received
these amounts (in million lb): Czechoslovakia 23.3, China
23.3, Italy 23.1, Yugoslavia 21.6, Greece 16.4, Poland 10.1.
Concerning dry soup containing 25% soya flour, UNRRA
procured 149.6 million lb and shipped 82 million lb.
Shipments (in million lb) were to China 20.3 Poland 16.7,
Italy 16.4, Greece 11.1, Ukraine 9.8, Czechoslovakia 3.2,
Austria 2.7, Byelorussia (White Russia) 0.6, and Yugoslavia
0.1.
In summary, during World War II, Lend-Lease
contributed 456.2 million lb of soy flour and grits to the
world food supply; 44 million lb of this was contained in
soups, stews, and other products. UNRRA contributed 329
million lb, of which 37 million was in soups, etc. The grand
total contributed was 785.2 million lb or 392,500 tons. This
total is equivalent to 17-18 million bushels of soybeans.
UNRRA plans to close all operations in Europe in Dec.
1946, and to close operations in China by March 1947. This
means that the export of soya flour and products through
Washington state will come to a stop. Address: Washington,
DC.
4628. Soybean Digest. 1946. Honorary life members
[American Soybean Assoc.]: Morse and Burlison (Photo
caption). Sept. p. 18.
• Summary: Separate photos show Morse and Burlison,
each standing and apparently speaking, probably at the
annual convention. The lower caption reads simply: “Drs.
W.J. Morse and W.L. Burlison acknowledge honorary life
memberships.” No story accompanies these photos. Morse, a
USDA agronomist and past president of the ASA, looks quite
thin. Burlison is chief of the agronomy division, University
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/ “Commenting upon the railroad’s
interest in the development of the
soybean industry, Lewis East, head of
its agricultural department says: ‘The
production of no other crop has increased
as much in a short span of years as has
that of soybeans–and the impetus given
industrial utilization of soys during the
war should remove any apprehension in
anyone’s mind about the future for this
miracle plant.’
“It will be recalled that in
1937 the Pennsy, cooperating with the
American Soybean Association, National
Soybean Processors Association, U.S.
Department of Agriculture and others
prepared a soybean demonstration train
which was operated over 18 states.”

of Illinois, and past president of the ASA.
George Strayer wrote in Dec. 1980 (in a letter to William
Shurtleff) that the awards were presented in September 1946
at the convention held in the Jefferson Hotel in St. Louis,
Missouri.
Note 1. This is the earliest document seen (Oct. 2004)
that mentions honorary life members of the American
Soybean Association. Morse and Burlison, both soybean
pioneers, were the first to be elected. Thereafter, honorary
life members were announced at ASA’s annual meeting each
year until 1976. However in late 1944 the Soybean Digest
published tributes (with portrait photos) that recognized
soybean pioneers: September–Pioneers recognized: Fouts,
Ostrander, Meharry, Hurrelbrink, Burlison, Morse, Christie,
Wilkins. November–Pioneers: [John T.] Smith, [Bert S.]
Strayer, [Frank] Hurrelbrink. These recognitions were the
predecessors of the honorary life members concept. Some of
the pioneers (such as Meharry) were no longer living at the
time of recognition. Note that Morse and Burlison were both
in the first group of pioneers recognized.
Note 2. Morse did not have a PhD degree; he was
Mr. Morse. However many people preferred to call him
Dr. Morse because of their great respect for him and his
knowledge of the soybean. Address: USDA.
4629. Soybean Digest. 1946. Soy exhibit by Penn Railroad.
Sept. p. 78.
• Summary: “Showing dozens of uses for soybeans, an
exhibit prepared by the Pennsylvania Railroad was an added
feature to the Illinois Department of Agriculture’s display
at 12 county fairs and the Illinois State Fair this summer.

4630. Toole, Eben H.; Toole, Vivian K.
1946. Relation of temperature and seed
moisture to the viability of stored soybean
seed. USDA Circular No. 753. 9 p. Sept.
[8 ref]
• Summary: “Seed of Mammoth Yellow and Otootan
soybeans grown in North Carolina in 1933 was adjusted to
four different moisture contents and stored at five controlled
temperatures.”
“With the natural moisture of approximately 13.5
percent the seed was dead after 5 months’ storage at 30ºC.
and after 2 years at 20º. Full viability was kept for 3 years
at 10º, but germination fell rapidly after that. Practically
full germination was maintained for 10 years at 2º and full
germination at -10º.
“Seed dried to 8 to 9 percent moisture showed little or
no loss of germination when stored at 30ºC. for 1 year, but
the fall in germination was very rapid after 1 year. Seed
stored at 20º germinated 90 percent after 5 years and lost
viability gradually in subsequent years. This seed stored at
10º, 2º, and -10º did not change in germination in 10 years.”
Address: 1. Senior Physiologist; 2. Asst. Botanist. Both: Div.
of Fruit and Vegetable Crops, Bureau of Plant Industry, Soils,
and Agricultural Engineering, USDA.
4631. U.S. Regional Soybean Laboratory. 1946. Affidavit
and payroll for temporary employees. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 137.
Oct. 8. 1 p.
• Summary: A vertical typewritten 1-page fill-in form.
Top blank line: “(Department or Establishment) (Bureau
or Division) (Place of Employment)”
“I (blank line) Do solemnly swear (or affirm) that I do
not advocate, nor am I a member of any political party or
organization that advocates the overthrow of the Government
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of the United States by force or violence; and that during
such time as I am an employee of the Federal Government,
I will not advocate nor become a member of any political
party or organization that advocates the overthrow of the
Government of the United States by force or violence.
“I do further swear (or affirm) that I am not a member
of an organization of Government employees that asserts the
right to strike against the Government of the United States;
and that during such time as I am an employee of the U.S.
Department of Agriculture I will not become a member of
an organization of Government employees that asserts the
right to strike against the Government of the United States,
nor will I engage in a strike against the Government of the
United States, (Blank line): “(Signature of Appointee)”
“Subscribed and sworn before me this (blank line) “day
of” (blank line) “A.D., 19_.”
“at (City) (State)
“Blank line (Signature of Officer)
“Date worked (blank line). Hours: (blank line). Rate of
pay.
“I received of (blank line) “the amount of $: (blank line)
“for the above labor performed.”
(Blank line) “(Signature of Appointee)”
(Blank line) “(Date)” Address: Urbana, Illinois.
4632. Mexico Evening Ledger (Missouri). 1946. MFA
[Missouri Farmers Association] to dedicate soybean mill
here. Oct. 31. Section II–Mill edition. p. 1.
• Summary: This is the title of a special 6-page section in
the newspaper focusing on the upcoming dedication of the
new cooperative soybean mill in Mexico, Audrain County,
Missouri. It consists of many short articles about different
aspects of the mill, some photos, plus many ads in which
local businesses are congratulating the mill.
Titles of articles and photos on page 1 (left to right):
“Mexico’s farmer owned–farmer controlled soybean mill”
(aerial photo taken from top of new mill shows many
trucks lined up to be weighed unloaded. “Despite the
modern unloading facilities that can dump a truck in a
few seconds, the trucks just couldn’t be handled as fast as
they arrived”). “Heinkel reveals Cannon’s aid to new plant
here: Helped MFA get two of only four Missouri expellers”
(Congressman Clarence Cannon helped obtain priorities
from the War Production Board). “Laddonia has MFA
exchange in Central chain.” “Columbia exchange has daily
radio broadcast.” “Processing plant is one of about 100 in
the United States” (continued on page 3). “You gotta hang
on tight when riding straight-up ‘elevator.’” “MFA launches
state-wide pure seed program.” “Maze heads staff of 18 mill
workers; all live in Mexico” (Maurice Maze; lists names
of all 18 workers). New MFA mill here in Mexico (photo,
ground level). “Soybean faces rosy farm, factory future:
Development of products from the crop will benefit both
grower and ultimate consumer; to extract oil at plant here.”

“MFA dues called state’s biggest dollar bargain: Some of
benefits of membership are outlined” (Annual dues are $1).
“New $500,000 plant will be open to public inspection Nov.
2 and 3: Modern mill, virtually ready after 16 months of
construction work, located in Mexico–’Center of soybean
industry.’” (Mexico, Missouri, is now one of “more than
100 communities of the nation where facilities are capable
of processing large quantities of protein-rich soybeans...”
“Mexico is the focal point of a great soybean growing area.”
During the past few weeks trucks have come from a radius
of 60 miles, and more “than 4,000 loads of soybeans have
been emptied into the huge storage bins of the new elevator.”
The new mill has storage capacity for 300,000 bushels of
soybeans, consisting of “ten silo type bins 18 feet in diameter
and 119 feet high with interlocking smaller beans in between
the two rows of silo bins. The headhouse is 161 feet high
and houses all the elevating machinery, a hopper scale which
can weigh a carload,...” a cleaner for soybeans, a grain
dryer [with a capacity of 550 bushels / hour for drying high
moisture soybeans], and several storage bins. “The plant
will process approximately 500,000 bushels of soybeans
annually.” It will operate 24 hours a day, 7 days a week, year
around, processing 2,000 bushels of soybeans every 24 hours
into 1,000 hundred pound bags of soybean meal and 16,000
pounds of soybean oil).
“Brief program will mark new plant’s opening: Portion
of talks, program will go on air over KFRU” radio station
(1:00 to 1:45 p.m.). “Plant manager” (Photo and brief
biography of Maurice Maze).
Page 2: “Beans to importance here in only 4 years: Will
remain a major crop as good farming continues. Production
locally has jumped from 7 bushels per acre in 1935’s small
crop to an estimated 20 bushels per acre average in ‘46.”
“Audrain County has 2,382 MFA members.” “Producers
grain company has long record.” “Centralia MFA provides
feed, oil service.” “M.F.A. founder William Hirth” (portrait
photo).
Page 3: “MFA offers farmers expert tire service.”
“Pioneer bean grower glad plant is here” (E.W. Leirheimer
planted his first soybeans here in 1923. Also a pioneer
M.F.A. member, for the past few years he has produced
about 75 acres of soybeans on his 300-acre farm northeast of
Mexico, Missouri). Ad by Producers Creamery Co. “Soybean
meal from the new MFA soybean mill means better feed for
Missouri milk cows.”
Page 4: “MFA founder is also an ‘Audrain product’:
William Hirth came here with parents as small boy.” “Hirth’s
boyhood home near Rush Hill” (photo). “Where William
Hirth went to school” (photo of the old Walker school near
the farm in Rush Hill community).
Page 5. “Soybeans rank third as Audrain crop: Ability
to fit into crop rotation makes importance. Only corn and
oats exceed acreage given to beans here; little or no extra
machinery needed and its easy to grow” (by A.W. Klemme,
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Extension specialist in soils, Univ. of Missouri, College of
Agriculture).
Page 6. “Now–Missouri soybean meal for Missouri
livestock: An essential ingredient of M.F.A. Feeds. Made
in Mexico, Missouri at the new soybean mill of the M.F.A.
Cooperative Grain and Feed Co.” (3/4 page ad). “You’re
invited to our two-day open house... Dedication ceremonies
1 P.M., Saturday, November 2. Hear: F.V. Heinkel, president,
Missouri Farmers Association. Mitchell White, editor Mexico
Ledger. Robert Finley, Mayor of Mexico. E.W. Lierheimer,
Audrain Co. farmer. George Sparks, general manager, MFA
Coop. Grain and Feed Co. Maurice Maze, manager MFA
soybean mill.”
Note: There is no early history of this cooperative in this
special issue, and no mention of the large fire on 17 March
1944 that destroyed the feed mill and elevator. It is not clear
when this mill first began processing soybeans, but it was
probably in Oct. or Nov. 1946.
4633. Hayward, J.W.; Corman, L.B. 1946. Utilization of
soybean oil meal for livestock and poultry. Soybean Digest.
Oct. p. 10-11.
• Summary: “This paper was presented by Dr. Hayward at
the recent convention of the American Soybean Association
at St. Louis” [Missouri]. Contents: Introduction. Grains out
of balance. Compositions and new developments.
Tables show: (1) Production of soybean cake and meal
in the United States, 1940-41 to 1944-45 (in 1,000 tons).
Source: War Food Administration. Production increased
from 1,543.4 in 1940-41 (29.35% of the production of
all oil seed meals) to 3,672.4 in 1944-45 (52.56% of the
production of all oil seed meals).
(2) Composition of soybeans and soybean oil meal.
There are columns for: (a) Nutrients. (b) Soybeans, milling.
(c) Midwest varieties. (d) 41 and 43% expeller. (e) 44%
extracted. Address: Archer-Daniels-Midland Co.
4634. National Soybean Processors Assoc., Soybean
Research Council. 1946. Proceedings–Second Conference on
Flavor Stability in Soybean Oil and Soybean Oil Products.
Chicago, Illinois. 70 p. Held 29 Oct. 1946 at the Bismarck
Hotel, Chicago, Illinois. [47 ref]
• Summary: Contents: Financing Research on Flavor
Stability in Soybean Oil Through the Flannagan-Hope Law,
by Edward J. Dies, Chairman of Board, National Soybean
Processors Association
The Role of the Non-Saponifiable Fraction of Oils on
Their Flavor Stability, by Karl P. Mattil, Swift and Company,
Chicago, Illinois
The Preparation and Flavor Characteristics of a
Simulated Oil, by B.F. Daubert and Calvin Golumbic,
University of Pittsburgh
The Relation of Various Iso-Linoleic Acids to Flavor
Reversion in Hydrogenated Oils, by S.W. Thompson,

W.G. Taylor and A.R. Gudheim, Lever Brothers Company,
Cambridge, Mass.
The Flavor Problem of Soybean Oil. II. Organoleptic
Evaluation, by Helen A. Moser, Carol M. Jaeger, J.C.
Cowan, and H.J. Dutton, Northern Regional Research
Laboratory, Peoria, Illinois
The Relationship of Flavor Stability to Ash Content in
Soybean Oil, by H.W. Vahlteich, R.H. Neal, and J.L. Schille,
The Best Foods, Inc., Bayonne, New Jersey, and Chicago,
Illinois (Discussion given at the meeting but no manuscript
submitted).
Discussion. Address: [3818 Board of Trade Building,
Chicago, Illinois].
4635. Roland McKee, P.L. Ricker, W.J. Morse of USDA,
seated and looking over documents (Photograph). 1946.

• Summary: This digital photo, with caption and date, was
sent to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
4636. Schaefer, C.W.; Farrar, C.L. 1946. The use of pollen
traps and pollen supplements in developing honeybee
colonies. USDA Bureau of Entomology and Plant
Quarantine E-531 (Revised ed.). 8 p. Oct.
• Summary: Contents: Introduction. Preparation and feeding
of soybean cakes supplemented with pollen. Construction
and use of pollen traps. Summary. Three photos show
feeding cakes of pollen and soybean flour. Address: Div. of
Bee Culture, Bureau of Entomology & Plant Quarantine,
Agricultural Research Administration, USDA, in cooperation
with Univ. of Wisconsin.
4637. Journal-Transcript (Peoria, Illinois). 1946. Research
lab gets award for penicillin work. Nov. 23.
• Summary: For its work with penicillin, the Northern
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Regional Research laboratory (NRRL) in Peoria has been
given the Lasker Memorial award–a statuette of “The
Winged Victory” symbolizing achievement–together with
a citation from the American Public Health association “for
rendering service to mankind the world over.”
The award is given to persons or groups who have made
outstanding contributions in the field of public health. The
key role of the NRRL was translating the pilot-plant work
done by others into mass production. A list of all members of
the “penicillin team” is given. R.D. Coghill was director of
the team.
4638. Childs, Margaret M.; Additon, E.G.; Ehlers, M.S.
1946. Soybeans and soy products in quantity cookery.
Michigan Agricultural Experiment Station, Circular Bulletin
No. 204. 56 p. Nov. Summarized in Soybean Digest, Dec.
1946. p. 22-23.
• Summary: Contents: The versatile soybean. Food value
of the soybean and its products. Experimental work: Use
of soybean as a vegetable (green soybeans [fresh], dry
soybeans), use of soy flour, use of soy grits, use of soy
sprouts (method and directions for sprouting soybeans at
home or commercially, suggested containers for sprouting
soybeans, directions for sprouting), use of soy butter (in
making cakes), soybean vegetable milk. Availability of
soybean products (reprint from USDA sources, as published
in the National Restaurant Newsletter for 9 Sept. 1943–by
state). Literature cited. Appendix: Recipes for soybean and
soy products (36 pages, p. 20-56).
Concerning “soy butter” (p. 13-15), this is probably soy
margarine. In this study, soy butter was used only in making
cakes, not as a spread for bread. It was used in place of
shortening in a standard Gold Cake. Address: Michigan State
College, Agric. Exp. Station, Section of Home Economics,
East Lansing, Michigan.
4639. Cowan, J.C.; Ault, W.C.; Teeter, H.M. 1946.
Polymerization of drying oils: Rubberlike product from
vegetable oils, Norepol. Industrial and Engineering
Chemistry 38(11):1138-44. Nov. [21 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
4640. Goss, W.H. 1946. Solvent extraction of oilseeds. Oil
and Soap 23(11):348-54. Nov. [2 ref]
• Summary: Presented at the 37th Annual Meeting of the
American Oil Chemists’ Society. New Orleans, Louisiana,
May 15-17, 1946, and at the Annual Meeting of the TriStates Cotton Oil Mill Superintendents Association,
Incorporated, Memphis, Tennessee, May 29-30, 1946.
Contents: Introduction. Theory. Types of extractors.
Solvents. Solvent recovery. Applications.
Illustrations (cross-sectional views) show: (1) Batch
extraction kettle of the type used in batteries for multiple
operation. (2) The Hildebrandt extractor. (3) The Bollmann

or Hansa-Mühle extractor. (4) The Bonotto extractor. (5) The
Tyca extractor. (6) Remains of a Tyca extractor in a German
city. (7) The Kennedy extractor. (8) The Fauth system of
extraction. (9) Extractor used in the Miag system. (10)
Photograph of a Miag extractor prior to installation. (11) The
Detrex system of extraction.
Photos show: (6) Remains of a Tyca extractor in
Germany. (10) A huge Miag extractor prior to installation.
Address: Northern Regional Research Lab., Peoria, Illinois.
4641. Hall, H.H.; Fahs, Fred J. 1946. How to use isolated
proteins as potential candy ingredients: Isolated proteins in
candy making. Manufacturing Confectioner 26(11):27-28,
77. Nov. [7 ref]
• Summary: Contents: Introduction. Candies containing
isolated peanut protein. Candies containing isolated soy
protein. Four formulas (each with a calculated analysis),
including Honey nougat with soy protein, Hard candy with
soy protein, and Vanilla cast creams. The term “isolated soy
protein” is used throughout this article.
Note 3. This is the earliest English-language document
seen (Dec. 2015) that uses the term “isolated soy protein”
(or “isolated soy proteins”) to refer to its food uses. Address:
1. Bureau of Agricultural and Industrial Chemistry, USDA,
New Orleans, Louisiana; 2. Candy Maker, National
Confectioners Assoc.
4642. McMillen, Wheeler. 1946. New riches from the soil:
The progress of chemurgy. New York, NY: D. Van Nostrand
Company, Inc. xii + 397 p. Nov. See p. 90-110. Index. 22 cm.
• Summary: McMillen, an outstanding popular writer
with a solid knowledge of the history of the chemurgic
movement, gives here the single best account ever written.
Contains extensive information on the role of soybeans in the
chemurgic movement.
“Chemurgy may be accurately defined as a concept
devoted to advancing, through applied science, the
development of new industrial uses for farm-grown crops,
and the establishment of new farm crops. Chemurgy is
exclusively concerned with the vegetable kingdom (which
reproduces itself), and not with the mineral world (which
does not). Chemurgy is not much concerned with food;
the human stomach is inelastic. It has to do almost solely
with non-food utilization of farm-grown materials. Three
primary activities come under the heading of chemurgy: 1.
Development of new, non-food uses for established farm
crops. 2. Establishment of new crops for new or old uses.
3. Discovery of profitable uses for agriculture wastes and
residues. Three new tools have given birth to this new field:
The sciences of organic chemistry and plant genetics, and the
art of the agricultural engineer, developing farm machinery,
etc.
Chapter VII, titled “Soybeans: A new crop that has
arrived” (p. 90-110) gives an excellent overview, discussing:
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soybean foam that extinguished fires on ships during World
War II; Mr. Russell G. East of the Pennsylvania Railroad; I.F.
Laucks who developed soybean glue for the young plywood
industry in the Pacific Northwest; Robert Boyer, Henry
Ford, The Drackett Co. and soybean fiber; and soybean
plastics. “While their individual stories are infinitely more
fascinating, the non-food uses of soybean meal so far have
probably not exceeded five percent of the total production.”
Concerning Russell G. East (p. 91): “It was Mr. East
who, as general agricultural agent of the Pennsylvania
Railroad, conceived and executed in the late thirties an
educational dramatization of soybean progress. He persuaded
the railroad to build and exhibit over its lines a soybean
exhibit car. The car ran on wheels which were cast with
the aid of soy protein and oil used in the foundry cores.
Inside and out, ‘from rails to roofs.’ it was adorned with
paint and varnish made from soybean oil. The interior
finish was plywood put together with soybean glue. The car
was filled with material manufactured from the soybean.
Exhibits included foods, paints, wallpaper, soap, flyspray,
automobile parts, linoleum, explosives and livestock feeds,
among other soybean products. The car paid off, incidentally,
by stimulating farmers’ desire to produce the crop. In
subsequent years the railroad hauled more soybeans as
freight and took more goods back to the farm towns to be
sold for soybean money. Other railroads borrowed the car
for display later on their own lines. During 17,643 miles of
travel through eighteen states 198,286 people inspected the
exhibits.”
A book review by Abel Banov from the Philadelphia
Enquirer is reprinted in Chemurgic Digest. 1947. Aug. 30. p.
242. Address: President, National Farm Chemurgic Council.
Editor of the Farm Journal, Philadelphia.
4643. Pendleton, Robert L. 1946. The agriculture of Siam
[Thailand]. Foreign Agriculture (USDA Foreign Agricultural
Service) 10(11):154-67. Nov.
• Summary: Siam, or Thailand, as it has been known
for the past 8 years, is the only independent Kingdom in
southeastern Asia. It has about 16 million inhabitants.
The soybean is a crop that is becoming better established
as a second crop, following rice, in the northern valleys.
Evidently originating in higher latitudes, soybeans in the
low latitudes of Siam, especially the better qualities, are
rather unsatisfactory in that high yields are difficult to obtain.
Address: Soil scientist, Royal Dep. of Agriculture, Bangkok.
4644. Soybean Digest. 1946. Allard retires from USDA post.
Nov. p. 20. [1 ref]
• Summary: “Harry A. Allard, co-discoverer of
photoperiodism–a fundamental law governing the
blossoming and fruiting of plants retired October 1 after
40 years in scientific work for the U.S. Department
of Agriculture...” Garner and Allard discovered “the

fundamental law that the blossoming and fruiting of plants
depends upon the length of day (or night)–what is known
as photoperiodism. Dr. Garner was then head of tobacco
investigations in the Bureau of Plant Industry. It was
work on soybeans and tobacco that led to the discovery of
photoperiodism. The account of the discovery was published
in the Journal of Agricultural Research in 1920.” A small
portrait photo shows Dr. Allard.
4645. J. of the American Society of Agronomy. 1946. Fellows
elect: William Morse. 38(12):1116-18. Dec.
• Summary: “William Joseph Morse was born in New
York in 1884. He was granted the B.S. degree by Cornell
University [Ithaca, New York] in 1907 and the same
year began his studies with the U.S. Dept. of Agriculture
where he is, at present, principle agronomist in charge of
soybean investigations for the Division of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering. The U.S. Regional Soybean Laboratory,
conducting research in twenty-four states is also under his
direction.
“Although Mr. Morse has published many papers
on his investigations on cowpeas, velvet beans and other
miscellaneous legumes, his chief interest and work has been
with soybeans. It may be appropriately stated that he is the
father of soybean production in American agriculture. His
many authoritative publications on varieties, culture and
uses of the soybean attest to his outstanding work. From
1929 to 1931, he traveled through China, Japan, Korea
and Manchuria collecting new varieties of soybeans and
compiling data on cultural methods and uses for them.
“Mr. Morse was three-times president of the American
Soybean Association, and has served the American Society
of Agronomy for many years on the important committee of
Varietal Standardization and Registration.” A photo shows
William Morse.
Note: This is the earliest document seen (June 2003) that
uses the word “father” in connection with William Morse
and soybean production in the USA.
4646. Norton, C.L.; Eaton, H.D. 1946. Dry calf starters for
dairy calves. New York (Cornell) Agricultural Experiment
Station, Bulletin No. 835. 32 p. Dec. [7 ref]
• Summary: Satisfactory results with calf starters containing
16-18% of a processed soybean oil meal were reported.
They fed 350 lb. of whole milk per calf. Soy is mentioned on
pages 21, 23, and 24. Address: Ithaca, New York.
4647. Smith, A.K. 1946. Proteins as industrial raw materials.
Soybean Digest. Dec. p. 14-18.
• Summary: This article, with the same author and title, is
reprinted from Chemical Industries 58:974-77. June.
Photos show: (1) A tall machine and conveyor belt, the
soybean protein pilot plant filter and the Northern Regional
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Research Laboratory (Peoria, Illinois). (2) A man in a fire
fighter’s suit holding a hose and long nozzle from which
he is spraying Aer-O-foam, a soy-based fire-fighting foam
in a can. Address: Oil and Protein Div., Northern Regional
Research Lab., Peoria, Illinois.

4650. Allington, William B.; Feaster, C.V. 1946. The relation
of stomatal behavior at the time of inoculation to the severity
of infection of soybeans by Xanthomonas phaseoli var.
sojense (Hedges) (Starr) Burk. Phytopathology 36:385-86. *

4648. Soybean Digest. 1946. USDA men who have
contributed to soybean development: Paul R. Henson. Dec.
p. 20.
• Summary: “Paul R. Henson has been southern coordinator
of the U.S. Department of Agriculture’s Regional Soybean
Laboratory since July 1942. He works at the Delta
Experiment Station, Stoneville, Mississippi, supervising
cooperative work on soybean improvement in the 12 states
that make up the southern wing of the Laboratory and
carrying on the soybean experiments at his home station.
“He has been with the Division of Forage Crops and
Disease of the Agricultural research Administration for
15 years and is familiar with the region and the soybean
work going on in the various states. He plans and conducts
agronomic and breeding experiments and as a result of the
work already done superior grain types of soybeans for
the region will be available in the near future. Previously
the forage types were the main southern goal, but the
war emergency demand for fats and oils speeded up the
development of the grain types with high oil content.
“Henson and the research men of the various states
were enabled to do rapid development work because of the
vast amount of available hybrid material, selections and
introductions; interchange of promising strains among the
stations; and extensive variety nursery plantings. In addition
to the grain varieties, they have also been building up better
vegetable varieties for the region.
“Mr. Henson, who was born at McLoud, Oklahoma,
41 years ago, got his B.S. degree at Iowa State College and
his M.S. at the University of Maryland. He was in charge
of the department of alfalfa investigations at the Delta
Experiment Station from his appointment in 1930 to 1938
when he was transferred to the Plant Industry Station at
Beltsville, Maryland. Expansion of the soybean cultural and
improvement work took him back to Stoneville in 1942.”
A portrait photo shows Paul R. Henson. A 2nd photo
shows Mr. Henson. Address: Delta Experiment Station,
Stoneville, Mississippi.

4651. Kalton, R.R. 1946. Iowa soybean variety tests, 193945. Iowa Agricultural Experiment Station, Leaflet Agronomy
No. 41. 6 p. Assisted by Iowa Agric. Exp. Station. *

4649. Soybean Digest. 1946. Soy products in quantity
cookery: For hotels, restaurants. Dec. p. 22-23.
• Summary: This is a summary of Michigan Agricultural
Experiment Station, Circular Bulletin No. 204 titled
“Soybeans and Soy Products in Quantity Cookery,” by
Margaret M. Childs, E.G. Additon, and M.S. Ehlers. (Nov.
1946, 56 p.). Contains a recipe for Meat Loaf (with 2 lb soy
grits and 2½ lb each ground beef and ground pork). A photo
(courtesy of A.E. Staley Mfg. Co.) shows the meat loaf.

4656. W.J. Morse seated with two Australian agriculture
officials who came to study soybeans in the U.S. in 1946
(Photograph). 1946.
• Summary: This full-page digital photo, with caption
and date, was sent to Soyfoods Center by Joyce Garrison
(William Morse’s granddaughter) of West Hartford,
Connecticut (July 2004).

4652. Roque, Arturo. 1946. Effect of day length on soybean
yields. University of Puerto Rico (Rio Piedras, San Juan)
Agricultural Experiment Station, Annual Report p. 48-50.
For the years 1943-1944. [Eng]*
4653. Hill, Charles R. 1946. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 14.
• Summary: “Four varieties were sown. Seeding date was
6/7. They emerged 6/18. They made a rapid growth after
emerging, but were a total loss by grasshoppers and rabbits.”
Address: Superintendent, Sheridan Field Station, Sheridan,
Wyoming.
4654. Oberhelman, Lois. 1946. Freezing farm foods. Purdue
University (Indiana), Department of Agricultural Extension,
Extension Bulletin No. 308. 24 p. See p. 11.
• Summary: A table titled “Directions for vegetables” (p.
10-11) states that the following varieties of green edible
soybeans were adapted to preservation by freezing: Bansei,
Giant Green, Hokkaido. “Harvesting and handling: Select
well-filled pods which are bright green and succulent.
Preparation: Wash pods thoroughly in luke warm water.
Boil or steam for 5 minutes; cool and squeeze out of pods.
Blanching (scalding period): No additional blanching
required.” The soybeans are now ready to freeze. Address:
Home Economics Extension, Lafayette, Indiana.
4655. Thornton, C.D. 1946. Greenhouse studies of nitrogen
fertilization of soybeans and lespedeza using isotopic
nitrogen. Soil Science Society of America Proceedings
11:249-51. *
• Summary: Soybeans do not produce maximum dry weight
yields when relying predominantly on symbiotic nitrogen.

4657. Illinois Business Review. 1946? The miracle bean.
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Radio broadcast. WILL. Urbana-Champaign. 13 page
transcript. Undated.
• Summary: This is “a studio presentation of the University
of Illinois Radio Service, WILL, in Urbana-Champaign.”
“These programs are presented in cooperation with the
Bureau of Business and Economic Research of the College
of Commerce at the University of Illinois.” “This afternoon
[12:30] our narrator has a tale about ‘The Miracle Bean.’
“Narrator: One might suppose that we’re going to launch
into the childhood fantasy of Jack and the Beanstalk. But
our miracle bean is much more than a fable. It is a fabulous
fact.” “It goes by a name common to us all–the soybean...
has experienced a Cinderella rise in favor since its first
introduction into the United States. Within the past twenty
years its importance has increased phenomenally.”
Discusses: Fables of the origin of the soybean–a
merchant caravan train besieged by bandits. “For centuries,
Chinese emperors made a ritual of the first spring planting.
The first reference to the soybean was made by the Emperor
Shen Nung who rules nearly 3,000 years before Christ [sic].
“And shortly after the turn of the century a lanky young
Cornell [Univ., Ithaca, New York] graduate reported for work
at the [USDA] Bureau of Plant Industry in Washington [DC].
He was William Morse who was assigned to duty under Dr.
C.V. Piper, talented plant scientist. Dr. Piper’s pet project
was the nurturing of a dozen types of soybean plants out at
the Arlington Experimental Farm in Virginia. His enthusiasm
soon caught fire in young Morse, and the two men looked
forward together to the tremendous role they were certain
their little bean would someday play in agricultural economy.
“As Dr. Piper would often turn and say to his young
assistant: ‘Young fellow, these beans are gold from the soil.
Yes, sir, gold from the soil. One must truly stand in awe of
their potential power in the life of the Western World.
“Bill Morse was to follow through and see the rich
harvest of the seed Piper had planted. It took years of hard
work against jeering opposition.”
Then tells the story of the Morse’s expedition to North
China, Japan, Korea, and Manchuria, and his years of hard
work after he returned to the USA. But: “The phenomenal
rise of the miracle plant cannot be attributed to the efforts of
a single man.” There follows a brief history of the soybean
industry in the United States, and the many food and
industrial uses of the soybean
Note: The most recent date in the text is 1945.
4658. Crall, J.M. 1947. Brown stem rot of soybean in
Missouri. Plant Disease Reporter (USDA) 31(1):14. Jan. 15.
• Summary: “Soybean plants forwarded to this station from
Taylor, Missouri (across the Mississippi River from Quincy,
Illinois) showed symptoms of the brown stem rot disease (1).
Isolations from these plants yielded the as yet unclassified
causal fungus. Verification of the identity of the fungus was
made by Dr. W.B. Allington of the U.S. Regional Soybean

Laboratory, Urbana, Illinois.
“From a talk with the farmer in whose fields the disease
was occurring it was learned that the first affected plants
were noted during the first week in September. At the
time the field was seen by the writer on September 24, the
plants were maturing and accurate estimates of the severity
of the infection were difficult to make. However, at least
40 acres of a 145-acre field of [the soybean variety] Illini
were showing general infection, with scattered infection
throughout the rest of this field and an adjacent large field
planted to Illini. Both of these fields had been in soybeans for
the past several seasons. A nearby 10-acre field of Lincoln
[variety soybeans] planted on ‘new’ ground showed no
brown stem rot.
“Although a complete survey of the district was not
made, brown stem rot was found in several other fields in the
vicinity. In addition, unverified reports have been received of
the occurrence of this disease in the river bottom lands east
of Palmyra, Missouri (10 miles south of Taylor). No other
occurrences of the disease in Missouri are known.
“The most striking symptom of the disease was a
marked interveinal chlorosis, followed by necrosis, of the
leaflets. Such plants always showed the characteristic brown
rot when the stems were split.
“An unusually cool late summer is believed to have
been a factor contributing to the outbreak of the disease this
season.
“Brown stem rot has been reported as appearing in a few
fields in Illinois in the fall of 1944 and occurring in severe
epidemic form in Central Indiana, Illinois, and Iowa in 1945
(1). This is the first re- ported occurrence of the disease in
Missouri.”
Footnote: (1) Allington, W.B. “Brown stem rot of
soybean caused by unidentified fungus.” Phytopathology,
36:394 (Abstract). 1946. Address: Div. of Forage Crops
and Diseases, U.S. Bureau of Plant Industry. Soils. and
Agricultural Engineering, and Agric. Exp. Station, Univ. of
Missouri.
4659. Gardner, V.R. 1947. Re: Request for publications
and reprints. Letter to H.P. Rusk, Director, Agricultural
Experiment Station, University of Illinois, Urbana, Jan. 30. 1
p. Typed, with signature on letterhead.
• Summary: “Just a reminder from the chairman of your
Liaison Committee that as of December 9, the Northern
Regional Research Laboratory at Peoria had not received
a full set of your bulletins and reprints of journal articles
originating at your Station during the fiscal year that ended
June 30, 1946.” Address: Director, Agric. Exp. Station,
Michigan State College, East Lansing, Michigan.
4660. Babcock, Glen E.; Smith, Allan K. 1947. Extending
phenolic resin plywood glues with proteinaceous materials.
Industrial and Engineering Chemistry 39(1):85-88. Jan. [2
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ref]
• Summary: Soybean meal can be used in substantial
amounts as extenders for phenolic resin plywood glues.
Address: Northern Regional Research Lab., Peoria, Illinois.
4661. McKee, Roland. 1947. Summer crops for green
manure and soil improvement. Farmers’ Bulletin (USDA)
No. 1750 (Revised ed.). 16 p. Jan. See p. 1, 14.
• Summary: Very similar to the original 1935 edition.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration [USDA].
4662. Soybean Digest. 1947. Many acres grow Woodworth
varieties. Jan. p. 22.
• Summary: “When it comes to the development of new
varieties of soybeans especially well adapted to Cornbelt
conditions, we take off our hats to Dr. Clyde Melvin
Woodworth of the University of Illinois College of
Agriculture. Over half of the soybean acreage in Illinois
and large acreages in other states are now growing varieties
which have resulted from the breeding program directed
by Dr. Woodworth. He developed the Illini, Chief, and
Viking varieties and cooperated with the U.S. Department of
Agriculture in the development of the Lincoln.”
A large portrait photo shows Woodworth.
4663. U.S. Regional Soybean Laboratory. 1947. Request
for seed–Northern Uniform Soybean Group Tests. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 140. Undated. 1 p.
• Summary: A horizontal typewritten 1-page fill-in form.
“Date (blank line)
Below that is a wide table with 8 columns and 9 rows:
“Location of test. Number of tests needed: 0, I, II, III, IV,
IVS. Ship seed to (Name and Address).
“If you desire planting plans for the above tests, please
indicate by check mark” [in following box]. Note: No date
of publication is on the document–Date received stamp on
the back of the document says: July 16, 1947. However since
RSLM 142 is dated February 5-7, 1947, this form must be
before that date. Address: Urbana, Illinois.
4664. Woodworth, C.M.; Williams, L.F. 1947. Lincoln, a
midseason soybean for the North-Central states. Illinois
Agricultural Experiment Station, Bulletin No. 520. p. 334-48.
Jan. [2 ref]
• Summary: Contents: Plant and seed characteristics. Origin
and history. How Lincoln compares with other varieties.
Lincoln performs well over wide area. Occurrence of black
seeds. Summary and conclusions.
“Lincoln is the most promising midseason variety of
soybean developed to date. It is outstanding in yielding
ability, percentage of oil, and seed quality, and is above

average in resistance to lodging...
“Lincoln originated from a natural cross between
Mandarin and Manchu made in 1934 by C.M. Woodworth
at the Illinois Station.” A photo on the front cover of this
bulletin shows Dr. C.M. Woodworth and Dr. W.L. Burlison
inspecting a field of Lincoln soybeans on the Agronomy
south farm of the University of Illinois.
4665. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 142. Undated. 29 p.
• Summary: “The third work planning conference of
the collaborators conducting the soybean improvement
program in cooperation with the U.S. Regional Soybean
Laboratory was held at Hotel Peabody, Memphis, Tennessee,
on February 5-7, 1947. The conference was called for the
purpose of reviewing accomplishments during the past
season and planning the research program for the coming
year. The two previous conferences were held at the
Mississippi Agricultural Experiment Station, Delta Branch
Station, Stoneville, Mississippi, the headquarters of the
southern section of the Laboratory. However, it was decided
to hold this third meeting in Memphis to effect a saving in
time and travel expense for the conference members.
“Wednesday, February 5–P.R. Henson, Chairman
“The conference was called to order at 9:00 a.m. with
the following State and Federal men in attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, USDA, Beltsville, Maryland
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas
“Allington, W.B., Pathologist, Forage Crops & Diseases,
Urbana, Illinois
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Chance, F.S., Director, Tennessee Agr. Exp. Station,
Knoxville, Tenn.
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory. Urbana, Illinois
“Dameron, J., Agronomist, Cotton Branch Station,
Marianna, Arkansas
“Erdman, L.W., Bacteriologist, U.S. Department of
Agriculture, Beltsville, Maryland
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri.
“Gore, U.R., Agronomist, Georgia Experiment Station,
Experiment, Georgia
“Gray, J.P., Agronomist, Louisiana Experiment Station,
Baton Rouge, La.
“Hartwig, E.E., Agronomist, U. S. Regional Soybean
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Laboratory, Raleigh, North Carolina
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Holman, L.E., Agricultural Engineer, Div. Agr.
Engineering, U.S.D.A., Urbana, Illinois
“Johnson, H.W., Pathologist, Forage Crops & Diseases,
U.S.D.A., Stoneville. Mississippi
“Long, O.H., Agronomist, Tennessee Agr. Exp. Station,
Knoxville, Tennessee
“McVickar, M.H., Agronomist, Virginia Agr. Exp.
Station, Blacksburg, Virginia
“Marston. H.W., Agricultural Research Administration,
USDA, Washington, D.C.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“O’Kelly, J.F., Agronomist, Mississippi Exp. Station,
State College, Mississippi
“Sayre, C.R., Agronomist, Delta Experiment Station,
Stoneville, Mississippi
“Schember, V.E., Agronomist, Texas Agr. Exp. Sta.,
College Station, Texas
“Sprague, H.B., Agronomist, Texas State Research
Foundation, Dallas, Texas
“Staten, H.W., Agronomist, Oklahoma Agr. Exp. Station,
Stillwater, Oklahoma
“Williams. L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
Page 2: “A Coordinated Approach to Regional Research
Problems in the Southern States by F.S. Chance–The
first speaker on the morning program was Director F.S.
Chance of the Tennessee Agricultural Experiment Station
who welcomed the collaborators to the State. Dr. Chasse
discussed the aim of the Southern Station Directors to
coordinate their programs on mutual problems to the
extent that work at the stations will be replication and not
duplication.
“Several proposed Flannagan-Hope projects were
discussed. Marketing projects on the problems of cotton and
tobacco have been more difficult to outline than projects on
poultry and dairy products, or on marketing of perishable
products. Among the present projects under Flannagan-Hope,
those on marketing will get first consideration. The southern
stations are joining in the printing of research bulletins
covering certain phases of activity, among these being the
work at the Vegetable Breeding Laboratory. The Southern
Directors are looking forward to continued cooperation of
this kind.
“The Place of Soybeans in an Efficient Agriculture
in the South by C.R. Sayre–In general farm incomes for
1946 averaged three times those received in 1935-39. This
reflects a strong purchaser demand for farm products which
is likely to continue for most commodities through much

of 1947. Fats and oil prices are apt to be maintained at
favorable levels relative to other products. When a world
market perspective is used, there is a shortage of fats and
oils of startling proportions. Assuming pre-war levels
of consumption, the requirements in 1946 were 5 to 6
million tons. Supplies of fats and oils available for export
from all sources were about 3 million tons. The extent to
which this world-wide demand is satiated depends upon
the accumulation of purchasing power through favorable
trade balance, loans, or relief allocations for many war-torn
countries. It is of interest in passing that the United States
became a net exporter of fats and oils for the first time during
World War II. Our expanded production–particularly of
soybeans–and restricted consumption resulted in the shift.
“It is estimated that this country could have used an
additional million tons of fats and oils in 1946 had supply
conditions permitted. Unless extremely chaotic conditions
develop from industrial descriptions, demand for farm
products in general should remain at a high level, and, a
large crop of soybeans in 1947 could probably be moved at
favorable prices.
“So far soybeans have been ‘on the third team’ when
you consider the prevailing farming systems in most parts
of the South. This, of course, does not detract from their
importance as an enterprise for research and improvement,
but it is reflected in the attitude toward the crop in many
sections. This exists in the minds of many agricultural
workers as well as farmers. Some of it has grown out of
early disappointments when soybeans did not attain the
spectacular yield levels nor have quite all the soil-building
qualities which were included in their ‘advanced billing.’
Then, too, many people appraise a crop by looking at
historical acreages, yields, and volume of production. These
in no way reflect the future potentialities of soybeans, if they
are improved in the future, in balanced and efficient farming
systems in many parts of the South.
“We should appraise the enterprise in terms of their
place in the best adapted farming systems in each major
production situation in each production area of the South.
Space limitations permit mentioning only three. In the
Mississippi Delta it is estimated that 75 percent of the
farming systems would be cotton, cash grain (including
soybeans), and roughage systems in an efficient agriculture.
Soybeans would be one prospect for some of the land which
is not of top-notch quality for cotton. On farms where
soybeans, small grains, and possibly combinable sorghums
were grown, machinery costs for these crops could be kept at
a minimum.
“In the Tidewater area of Virginia and North Carolina,
commercial soybeans have been fitted in to good advantage.
There is little cotton grown on farms in the area, and
soybeans help to balance out the utilization of both labor and
equipment.”
Note: The Tidewater area or region of these two states is

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1721
the low-lying Atlantic coastal plain in southeast Virginia and
northeast North Carolina. In these areas, the water level rises
when the tides come in.
“The Piedmont [foothills, between the Tidewater area
and the Blue Ridge Mountains] presents a different situation.
It is difficult to expect economic success with a cash crop
alternative that is not a high-valued labor-intensive enterprise
in most parts of this area. Grain crops for feed for livestock
appear to present a more favorable opportunity, and in most
instances they would contribute less to erosion than do
soybeans.
“Work of the Northern Regional Research Laboratory,
by R.T. Milner–The work of the Northern Regional Research
Laboratory on other commodities, such as agricultural
residues and cereal crops, was first summarized. From
agricultural residues, there have been produced (1) Noreseal,
a cork substitute, now being tried on a commercial scale with
70,000 bottles; (2) a soft grit blasting process for cleaning
machinery, now in commercial use; (3) Noreplast, a plastic
molding powder containing up to 50 percent of residues; (4)
furfural products of interest to synthetic chemical producers;
(5) a new process of pulping straw, now being given
commercial trial in Holland and of much interest here; and
(6) synthetic liquid fuels, with a semi-works plant using one
ton of corncobs per day, now in experimental operation at
this Laboratory.
“Cereal crops work is in progress on (1) study of
starch granules at different stages of maturity; (2) alcohol
as a motor fuel; (3) improved feed and food products from
fermentation processes; (4) fibers both from zein, a corn
protein, and from amylose or acetylated amylose; (5) better
steeping agents; (6) glucose sirup from wheat flour; and (7) a
survey for better antibiotics.
“The most important soybean research project of
the Northern Laboratory has been a study of the flavor
stability of the oil. For this purpose, a great deal of work
has been required to establish a means of testing reversion.
No chemical method could be found so a taste panel of
ten experienced tasters was established. This group meets
twice daily and their results are evaluated statistically. The
results to date are inadequate to solve the problem, but
are more hopeful than at any time during the eleven years
the laboratory has been working on the stability problem.
It is clear that soybean oils produced commercially differ
markedly in stability, that part of these differences are caused
by bad practices in processing the beans, that many oils are
greatly benefited by use of 0.01 percent citric acid during
deodorization, and that this treatment improves both expeller
and extracted oils” Continued. Address: Secretary of the
Conference, Memphis, Tennessee; U.S. Regional Soybean
Laboratory, Urbana, Illinois.
4666. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern

States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
Date? 29 p.
• Summary: (Continued): “Work on soybean oil for
protective coatings continues. Norelac, a rubber substitute,
and Norepol, a polyamide useful for heat-sealing and paper
coating, are two products of the Northern Laboratory that
have received commercial trials. New catalysts have been
found to have increased conjugation to soybean oil, and can
[page 4] produce a product which dries to a wrinkled film in
one hour without metallic drier. Lime (5 percent) in soybean
oil paints has been found to be very beneficial. Applications
of soybean protein to paper coating and shotgun shell casings
have been made.
“Report of Collaborators
“Each of the collaborators presented a report on the
accomplishments of the soybean research program during
the past season and described the position of soybeans in
the general farming system of his state. Mr. E.F. Schultz,
the collaborator from Alabama, was unable to be present
but submitted a statement of progress to be included in the
report. A report covering research in southeast Missouri is
also included.
“Alabama report by E.F. Schultz–Uniform nursery
groups VI, VII, and VIII were planted at Fairhope,
Crossville, Belle Mina, and. Tallassee. All tests were
harvested except Group VIII at Tallassee.
“The Alabama nursery was reduced from about 300
strains to 45. Of these 45 strains, 3 that had showed promise
were planted adjacent to the regional nurseries at all four
locations in Alabama so that their yields could be compared
with those of the varieties in the regional tests. The yields of
the three strains were no better than those of the varieties in
the regional tests but still as good as the rest of the Alabama
nursery.
“It is entirely probable that, since our best strains do not
seen better than commercially available varieties, soybean
breeding work in Alabama may be set aside for a while.
“Other work with soybeans has already been
discontinued in Alabama, the regional nurseries and the
Alabama nursery being the only soybean work in progress
during the past year.
“Arkansas report by C.R. Adair–The estimated acreage,
yield per acre and total production in Arkansas in 1946
increased 256, 143, and 368 percent, respectively, compared
with the averages for 1935-1944. The acreage harvested for
seed during the period 1935-44 was 115,000 acres; for 1945
it was 209,000 acres; and for 1946 it was 295,000 acres. The
average yields per acre were: for 1935-44, 12.9; for 1945,
16.0; and for 1946, 18.5 bushels. The total production for
those periods was: 1935-44, 1,484,000; 1945, 3,344,000; and
1946, 5,458,000 bushels.
“The increase in acreage, yield per acre, and, total
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production has been brought about by the demand for oil
seed crops and the resulting increase in price per bushel, the
introduction of higher yielding varieties, growing soybeans
on the better land instead of other cash crops, and the use of
better cultural practices.
“The 1946 season was one of contrasts in Arkansas.
At most places where the tests were conducted there was
excessive rainfall during May. Near drought conditions
prevailed in late summer at Stuttgart, Marianna, and Desha
county; and there was insufficient rainfall at Fayetteville in
August. The mean daily temperatures were below normal
throughout most of the season.”
Page 14: South Carolina report by W. R. Paden–
Soybeans have been grown in South Carolina for many
years. Most of the crop has been grown for forage but during
the past few years the proportion grown for seed has been
increasing. An average of 28,000 acres was grown for forage
in the ten-year period, 1935-44; 20,000 acres in 1945; and
24,000 acres in 1946. The acreage grown for seed during
these same periods was 10,000; 8,000; and 16,000 acres,
respectively. The yields per acre were 6.9, 7.0, and 6.0
bushels for the same period, respectively. This increase in
acreage planted for beans and increase in yield per acre is
undoubtedly a result in the use of improved bean varieties.
“The uniform nursery tests have been conducted each
year at Clemson and at two of the branch stations, Pee Dee
and Edisto, since the tests were first started. Both early and
late plantings on Cecil sandy loam (upland) soil last year at
Clemson and one medium early planting on Congaree silt
loam (bottomland) soil were made. The average yield of
ten varieties (Group VII) on the Cecil soil was 17.3 bushels
for the early planting in comparison with 13.0 bushels for
the late planting. The protein and oil contents were also
slightly higher from the earlier planting. The highest yield
from the early planting was made by the N44-92 variety
with 20.6 bushels and from the late planting by Volstate with
23.0 bushels. Wood’s Yellow produced the highest yield,
40.2 bushels on the Congaree silt loam. Field tests with the
Ogden variety showed that this variety was a high producer
of seed; but due to its heavy shattering, it is necessary to
harvest immediately after maturity especially on the light
soils. Two dates of planting were made at the Edisto Station
with an average yield of 24.8 bushels for the early and 22.2
bushels for the late planting. The highest yield from the early
planting was made by the N44-774 variety with 32.1 bushels
and from the late planting was N44-92 with 27.6 bushels per
acre.
“No breeding or selection work is being done by the
experiment station other than the testing of selected strains
by Dr. Hartwig at the Pee Dee Station. Coker’s Pedigreed
Seed Company at Hartsville, South Carolina, has some
soybean breeding underway and appears to have one or two
promising varieties which should soon be ready for release.
“Tennessee report by O.H. Long–According to Release

No. 696 of the Department of Agriculture Statistical Service,
Nashville, soybeans for seed were harvested from 45,000
acres in Tennessee in 1946 with an average acre yield of
18.0 bushels. The average yield compares with 14.5 bushels
obtained in 1945 and 8.2 bushels for the 10-year period,
1933-1942. It is believed that this increase in acre yield was
due to favorable growing conditions generally throughout
the State in 1946, as well as the increased use of improved
varieties, particularly the varieties Ogden and Volstate which
were developed by the Tennessee Agricultural Experiment
Station.
“A release from the U.S. Department of Agriculture,
Production and Marketing Administration, Nashville, has
suggested a goal of 80,000 harvested acres of seed soybean
in 1947 with a total production of 1,120,000 bushels.
“Uniform Soybean Nurseries, Groups IVS and VI,
were grown at three locations in Tennessee in 1946. These
were located at Knoxville, Crossville in East Tennessee, and
Jackson in West Tennessee. The highest yields were obtained
at Jackson, the mean yield being slightly over 30 bushels as
an average of the two groups. The next highest yields were
obtained at Knoxville where the mean yield was slightly...”
(Continued). Address: Secretary of the Conference,
Memphis, Tennessee; U.S. Regional Soybean Laboratory,
Urbana, Illinois.
4667. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
Date? 29 p.
• Summary: (Continued): Page 20: “Thursday afternoon,
February 6–R.W. Marston, Chairman Special Topic–Factors
Affecting Soybean Production
“Legume Inoculation in the South with Special
Reference to Soybeans by Lewis W. Erdman–Data taken
from New Jersey Station Bulletin 607 were given to picture
the nitrogen balance in the soils of the United States. The
annual additions of 5,464,566 tons of nitrogen fixed by
symbiotic bacteria in legumes (including 1,698,794 tons for
harvested crops; 2,320,772 tons for pastures in farms; and
1,445,000 tons for pastures not in farms) plus 4,366,170
tons fixed by non-symbiotic microorganisms represented
roughly 9/16 of the total nitrogen income from all sources
amounting to 16,450,000 tons. Total annual losses amounted
to 23,660,000 tons, making a net annual loss of 7,210,000
tons.
“Since 1930 these losses have been reduced
considerably, due to the efforts of the Soil Conservation
Service. Likewise, additions of nitrogen have been materially
increased due to the huge increase in acreages of inoculated
legumes, especially during the war years.
“In 1929 estimated total production of legume bacteria
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cultures for all cross inoculation groups was around
1,500,000 bushel units. Now the estimated annual production
of legume inoculants is around 22,500,000 bushel units. It
was further estimated that of this total, about 15,000,000
bushels have been prepared for the inoculation of soybeans.
Soybean bacteria (Rhizobium japonicum) are specialists–
some do better on certain varieties, and there is evidence
that adaptation of strains of bacteria for different varieties
in a given locality may be an important factor. Also, the
problems of breeding for increased quality, oil content, etc.,
may influence the genetic factors within the plant that carry
the ability to be nodulated and to enter into an efficient
symbiosis with the Rhizobium. Laredo and Peking soybeans
have always presented an inoculation problem to the soil
bacteriologist, in that they are more difficult to successfully
inoculate than other varieties. Soybeans are grown in corn
belt soils at a time when there is a maximum production
of NO3 nitrogen by soil organisms. When NO3 is present,
soybeans utilize it; and the need for fixation is lessened. This
may account for the relatively small amount of nitrogen fixed
by soybeans. A 25-bushel soybean crop, requires about 125
pounds nitrogen. It is doubtful if more than 50 pounds per
acre are fixed under corn belt conditions, consequently high
yields are produced at the expense of soil nitrogen.
“In the south, soils are notably deficient in nitrogen
as well as certain other nutrients. Low State averages
mentioned in the State reports seem to offer a challenge for
better cultural and fertilizer practices and perhaps inoculation
research on soybeans.
“There is a need for more accurate data showing the
amounts of nitrogen fixed by different legumes growing
under different soil and climatic conditions. With the new
technique using the stable isotope N15, it will be possible
to calculate the effect of various levels of fertility on the
amount of nitrogen fixed by various legumes.
Page 24: “Soybean meal for poultry has certain
advantages:
“(1) Low price and abundance compared to animal
protein supplements.
“(2) Soybean meal has a good proportion of most of the
essential amino acids though low in one or two.
“Soybean meal has certain disadvantages;
“(1) lower mineral content than some protein
supplements.
“(2) Lower vitamin content (riboflavin especially)
“(3) Heat treatment is desirable to improve biological
value, but too much heating is harmful.
“A laying ration containing 30 percent soybean
meal was satisfactory for egg production but caused low
hatchability and low viability of chicks. This was not true
of some strains of poultry. The laying rations and growing
rations were improved by addition of fish meal, dried
skimmed milk, or fresh cow manure. Green pasture also
improved the gains.

“Cottonseed meal cannot be used in laying ration but
can be used in growing rations. All this work is being done
on expeller and (hexane) solvent meal. The experiments will
have to be repeated if alcohol-solvent meal becomes plentiful
enough to become generally available.
“Discussion of Cooperative Soybean Projects for the
Southern States–Mr. Marston discussed the FlannaganHope bill and tentatively defined marketing as anything that
happens to a commodity after harvest.
“A request from one of the Experiment Stations for
additional research on soybean production problems and on
soybean storage and marketing problems in the South was
brought to the attention of the conference group. Following
a discussion of the need for such work, it was moved by
Professor J.F. O’Kelly, Mississippi Agricultural Experiment
Station, that two projects, (1) breeding, cultural, and
production, and (2) seed storage and marketing for soybeans,
be submitted to the Directors of the Agricultural Experiment
Stations of the southern states for their consideration as a
project under the Flannagan-Hope Research and Marketing
Act. This was seconded by Professor H.W. Staten of the
Oklahoma Agricultural Experiment Station and carried
unanimously.
“The following committees were appointed: (1)
Committee to consider seed storage and marketing project:–
W.R. Paden, C.R. Sayre, H.W. Marston, W.J. Morse, L.E.
Holman, P.R. Henson, and J.L. Cartter; and (2) Committee
to check the production research project:–H.W. Staten, C.R.
Adair, John Gray, and W.B. Allington.
“The committees were instructed, to draw up an outline
of the proposed project consideration at the afternoon
session.
“New Soybean Introductions and Recent Developments
Abroad, by W.J. Morse–The introduction of soybeans since
1932 has been at a rather low ebb. From 1932 to 1946,
inclusive, 316 samples have been received from foreign
countries, of which 100 were from oriental countries–
China, Japan, Manchuria, India, and Java. Although these
introductions have been tested at several locations, as yet
very few have shown any special promise. P.I. 4104,881–
Nanksoy, from Nanking, China–has shown some promise as
a grain type in Louisiana. In 1946, 105 introductions–very
early [page 25] early, and medium early types–were received
from the Belgium Department of Agriculture. This collection
represented varieties and strains obtained originally from
Austria, Canada, Denmark, Netherlands, Portugal, Rumania,
Sweden, United States, and U.S.S.R. Some rather interesting
strains were noted in the introductions grown at Urbana,
Illinois, and Beltsville, Maryland, in 1946. The following
table shows the countries from which introductions were
received and the number from each country by years:”–
Africa, 14 in 1942.
Australia, 7 in 1939.
Belgium, 106 in 1946.
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Brazil, 1 in 1936.
Canada, 3 in 1938.
China, 57 in 1933-1937.
El Salvador, 2 in 1946.
England, 1 in 1945.
France, 3 in 1937 and 13 in 1946.
Guatemala, 1 in 1941.
Hawaii, 2 in 1944.
India, 21 in 1936 and 7 in 1937.
Japan, 5 in 1932-1937.
Java, 8 in 1939.
Manchuria, 12 in 1932-1941.
Netherlands, 18 in 1939 and 12 in 1946.
Poland, 8 in 1934 and 1 in 1940.
Spain, 1 in 1934.
Sweden, 1 in 1936.
Tibet, 2 in 1932.
Uruguay, 1 in 1935.
U.S.S.R., 4 in 1933 and 1 in 1934.
Venezuela, 3 in 1940. In reviewing the introductions
received during the past several years, it was noted that
very few varieties have been obtained south of Nanking,
China. Although the number of introductions has been few,
several have given good results in the Southern States, such
as Biloxi, Laredo, Seminole, Cherokee, Palmetto, Nanksoy,
Clemson, Missoy, and others from the Nanking region. It
would seem that South China offers an excellent region for
exploration of new varieties. Chinese have informed us that
the south region does not have an abundance of varieties.
However, whenever we do get an introduction from that
region, it seems to fit in somewhere in our Southern States
and it is believed that there are many varieties and strains
in the South China region that would be of value to our
southern soybean program.
“As to recent developments abroad with soybeans, it
would seem from the numerous foreign visitors to the office
and our foreign correspondence that interest in soybean
production is world wide. From July 1, 1945, to July 1,
1946, we had at the Division 50 visitors from 20 foreign
countries. Some of these spent from one or two months
to a year studying all phases of the industry. The foreign
requests for experimental lots of seed were numerous. The
following table indicates the widespread interest in the
crop:” (Continued). Address: Secretary of the Conference,
Memphis, Tennessee; U.S. Regional Soybean Laboratory,
Urbana, Illinois.
4668. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
Date? 29 p.
• Summary: (Continued): Page 26: A large table titled

“Foreign Countries Sent Experimental Lots of Soybeans
During 1944, 1945, and 1946” gives the name of many
foreign countries and the number of lots sent to each, as
follows:
“Argentina 4
“Australia 11
“Austria 1
“Barbados, B.W.I. [British West Indies], 1
“Belgian Congo 1
“Belgium 4
“Bolivia 1
“Brazil 8
“Canada 2
“Chile 2
“China 1
“Colombia 9
Costa Rica 6
“Cuba 5
“Czechoslovakia 1
“Dominican Republic 1
“Ecuador 4
“Egypt 2
“El Salvador 4
“England 4
“Ethiopia 3
“France 6
“French Equatorial Africa 1
“Germany 1
“Gold Coast, Africa 2
“Guatemala 3
“Haiti 4
“Hawaii 1
“Honduras 4
“India 6
“Iraq 1
“Italy 1
“Jamaica, B.W.I. 1
“Madagascar 1
“Malta 1
“Mexico 12
“Montseret [sic, Montserrat], B.W.I. 1
“Morocco 2
“Nassau, B.W.I. 1
“Netherlands 2
“Nicaragua 3
“Palestine 3
“Paraguay 1
“Peru 6
“Puerto Rico 1
“Scotland 1
“South Africa 1
“Spain 1
“Sweden 1
“Trinidad 1
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“U.S.S.R. 3
“Venezuela 7
Note: The meaning of “a lot” of soybeans is unclear.
How many soybeans and how many varieties are in a lot?
“Following the talk by Mr. Morse the conference
recommended that a project be submitted for exploration in
south China to secure introductions for use in the breeding
program of the southern states.
“New Research Projects to be Considered–(a) Uniform
fertilizer experiments. The outlining of a uniform project
on the effect of fertilizers on yield and composition of
soybeans is complicated by differences in soils, and levels of
fertility among the interested states. The conference decided
the problem was worth further study and Dr. W.R. Paden
has agreed to serve as chairman of the Uniform Fertilizer
Committee to draw up a project outline for consideration by
the soybean conference group at the next meeting.
“(b) Collection, storage, and maintenance of foundation
stocks of soybeans. No action was taken on this project other
than to urge that each collaborator send Mr. Henson samples
of any soybean introductions or selections regardless of
character. Any size sample between one ounce and one
pound will be satisfactory. These may be of value in the
search for disease resistant strains.
“(c) Size of samples for chemical analysis was discussed
and two recommendations made;
“(1) Sample size should be between 60 and 100 grams.
“(2) All foreign material should be removed from the
samples.
“(d) Crosses to be made. Mr. Henson suggested that
collaborators write him or Dr. Williams suggesting any
crosses that would be of value to the breeding program.
“Friday afternoon, February 7
“Consideration of Proposed Flannagan-Hope Research
Projects–The two committees appointed at the morning
session submitted for consideration of the collaborators the
following two projects entitled: (1) ‘Harvesting, storing,
and marketing of soybeans, lupines, and other legume seeds
in the southern region.’ (2) ‘Develop improved strains
and methods of culture of soybeans for food, forage, and
industrial purposes in the Southern States.’ It was moved
by Professor H.W. Staten of the Oklahoma Agricultural
Experiment Station that the reports be adopted and that
copies of the proposed new projects be sent to the Directors
of the Southern Agricultural Experiment Stations. The
motion was seconded by M.H. McVickar of the Virginia
Agricultural Experiment Station and carried unanimously.
Copies of the proposed project outlines as approved by the
Southern States collaborators on the soybean improvement
work are attached at the end of this report.
“Industrial Evaluation of Soybean Varieties–A
commercial soybean oil refinery has agreed to evaluate a few
of the better strains of soybeans that have been developed
through the breeding program in order to determine if the

high-yielding, high oil strains being developed are suitable
for industrial use. It is suggested that seed of the following
strains be submitted:
“Group IVS (2 strains): S5100 and Gibson
“Group VI (2 strains): Ogden and Arksoy 2913
“Group VII (4 strains): N44-92, N44-774, Roanoke,
Palmetto or C.N.S.
“Group VIII (2 strains): Acadian and Mamloxi
“Mr. Henson will notify the collaborators as to the
amount of seed each will be requested to submit to him for
preparing the composites for industrial evaluation.
Page 28: “Time and Frequency or Meetings–Time for
the next meeting of the group was discussed. and it was
decided that perhaps a meeting every two years would be
sufficient, with a small group meeting during the alternate
year to plan experiments for consideration by the group.
It was suggested that some travel funds might be held in
reserve to meet with other groups of agronomists to plan new
projects.
“C. Roy Adair
“Secretary of the Conference
“Memphis, Tennessee
“February 5-7, 1947.” Continued (two attachments).
Address: Secretary of the Conference, Memphis, Tennessee;
U.S. Regional Soybean Laboratory, Urbana, Illinois.
4669. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part V). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
Date? 29 p.
• Summary: (Continued): Attachment #1.
“Bureau of Plant Industry. Soils and Agricultural
Engineering.
“Preliminary Project Estimate
“Fiscal Year 1947, under H.R. 6932 (Flannagan-Hope
Marketing-Research Bill)
“Act Title: Title I, Sec. 10 (b) Amount: $75,000
“Short Title: Develop improved strains and methods of
culture of soybeans for food, forage, and industrial purposes
in the Southern States.
“Objective: Research with soybeans in the Southern
States at present is in cooperation with the U.S. Regional
Soybean Laboratory of the North Central States. Due to the
original regional setup (twelve North Central States) of the
Laboratory, only limited and temporary financial support
could be made available for cooperative work outside of the
specified region. In view of this status and the continued
need for an increasing acreage of soybeans for industrial
and forage purposes, southern collaborators feel that the
soybean program should be on a more permanent basis.
The development of superior varieties, especially for high
oil content and high yield, adapted to the wide range of soil
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and climatic conditions in the Southern States and improved
methods of culture are essential for increased acreage and
a more economical production of the crop. The improved
strains should be tested over a wide area to determine their
resistance to diseases, insects, drought, and factors affecting
quality and storage of seed. Studies are also needed to
determine the effect of various soil types, fertilizer practices,
stage of growth of the plants, diseases, and other factors on
growth and yield of plants and composition and quality of
seed.
“Plan: These investigations are to be conducted in
cooperation with the state agricultural experiment stations in
twelve southern states and will be integrated with existing
State and Federal programs in those states, and with the
U.S. Regional Soybean Laboratory at Urbana, Illinois.
Selected progenies will be studied for chemical composition,
disease and insect resistance, superior seed and forage
qualities under different environmental conditions, and
factors affecting production and quality of seed in the humid
areas of the South. The investigations will be conducted in
the field, laboratory, and greenhouse. Relative-producing
ability and, quality will be determined and superior strains
recommended for commercial use.
“Financial Requirements: It is estimated that the annual
cost will be $75,000 distributed in the first year as follows:
“Personal Services–$57,900
“Travel–4,000
“Equipment–4,000
“Land and Structures “All Other–9,100 Total: $75,000
“After the first year, it is estimated that approximately
$60,000 will be required for personal services and $15,000
for other expenses. Duration of the project is indefinite.
“Amount Available, 1947, for same objective: None.
Attachment #2.
“Bureau of Plant Industry. Soils and Agricultural
Engineering.
“Preliminary Project Estimate
“Fiscal Year 1947, under H.R. 6932
“(Flannagan-Hope Marketing-Research Bill)
“Act Title; Title I. Sec. 10 (b) Amount __
“(Supplemented from Sec. 9b, (1), (2), and (3))
“Short Title: Harvesting, storing, and marketing of
soybeans, lupines, and other legume seeds in the southern
region.
“ Objective: To determine the factors affecting quality
and viability of soybeans, lupines, and other legume seeds
during harvesting, storage, and marketing in the southern
region. To develop improved marketing methods with the
purpose of increasing returns to the grower.
“Plan; These investigations will involve the cooperation
of the following State and Federal agencies:
“(1) State Agricultural Experiment Stations in the
region.

“(2) Bureau of Plant Industry, Soils, and Agricultural
Engineering.
“(3) U.S. Regional Soybean Laboratory.
“(4) Bureau of Agricultural Economics.
“(5) Bureau of Entomology and Plant Quarantine.
“(6) Bureau of Agricultural and Industrial Chemistry.
“(7) Such other State, Federal, and private agencies as
may be able to contribute to the project.
“The contemplated research which will be integrated,
with the project on improved strains and methods of culture,
involves the following phases: (1) a study of harvesting and
storage methods needed to maintain good seed quality and
viability; (2) a study of methods and, procedures of selling
on basis of oil quantity and quality, and any other factors that
should reflect increased return to the grower; (3) a study of
methods of improving market news service; (4) a study of
trade channels.
“Financial Requirements: It is estimated that the annual
cost will be distributed in the first year as follows:
“(To be determined by the various cooperating agencies)
“After the first year, it is estimated that approximately
$__ will be required for personal services and $__ for other
expenses. Delay in filling positions during the first year is
reflected in the increased amount for other expenses to be
used to provide storage houses and other equipment needed
to initiate the project. The duration is estimated to be five
years.
“Amount Available, 1947, for same objective; None
for work in southern region.” Address: Secretary of the
Conference, Memphis, Tennessee; U.S. Regional Soybean
Laboratory, Urbana, Illinois.
4670. Schmalhausen, Jo. 1947. Re: Publications–Requests
for reprints of journal articles. Letter to agricultural
department heads, University of Illinois, Urbana, Illinois,
Feb. 24. 1 p. Typed, without signature (carbon copy).
• Summary: “Will you please send to the Dean’s office not
later than February 28 one copy of each reprint of a journal
article originating in your department during the fiscal year
July 1, 1945, to June 30, 1946. These are requested for
the files of the Northern Regional Research Laboratory at
Peoria.”
4671. Food Industries. 1947. Large soy flour sales made by
A.E. Staley. 19(2):209-10. Feb.
• Summary: A.E. Staley Manufacturing Co. of Decatur,
Illinois, has announced that it has sold 2,900,000 lb of full
fat soy flour (containing 20-22% oil) to the British Ministry
of Foods.
Staley sold soy flour to UNRRA during World War II
for distribution throughout Europe. Earlier in the war, Staley
made large shipments soy flour to Great Britain and Russia.
The main recipients of soy flour from UNRRA during
the first 9 months of 1946 were China, Greece, Italy, Poland,
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Austria, Jugoslavia [Yugoslavia], and Czechoslovakia; some
170 million lb. of soy flour, made in the USA, were shipped
by UNNRA during this 9-month period.
Since the war ended, Russia has apparently gotten all its
soy flour from Manchuria.
During the past year, large shipments of soy flour were
made to Germany by USDA, which purchased the flour
from U.S. manufacturers to be distributed by U.S. Army
occupation forces.
4672. Goss, W.H. 1947. Edible oil industry in Germany. I.
Food Industries 19(2):108-11. Feb.
• Summary: The subtitle continues: German oilseed industry
differs in many ways from ours. Economic factors and
culinary practices are unlike. Most mills must use many
types of machinery to process a variety of seeds, depending
upon types imported.
Contents: Introduction. Location of industry. Fat
consumption in Germany. Shortages. Wartime supplies.
Oilseed industry organization. Processing oilseeds.
Extractors. Solvent recovery. German equipment. Recovery
of lecithin. Acknowledgment.
Photos show: (1) Extraction plant of Hansa-Muhle,
A.G., Hamburg. (2) Tyca extraction equipment of Noblee
und Thörl, Harburg. (3) Refinery of Harburger Oelwerke
Brinckmann [Brinkmann] und Mergell, Harburg. (4)
Vegetable oil mills and refineries of Noblee und Thörl,
Harburg, once one of the largest oilseed and oil processing
plants in the world. (5) This was a refinery for coconut and
palm kernel oils. Address: Northern Regional Research Lab.,
Peoria, Illinois.
4673. U.S. Regional Soybean Laboratory. comp. 1947.
Results of the Cooperative Uniform Soybean Tests, 1946:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 139. Feb.
93 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1946%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Weather summary. Methods. Uniform test,
Group 0. Uniform test, Group I. Uniform test, Group II.
Uniform test, Group III. Uniform test, Group IV. Uniform
hybrid line test I. Uniform hybrid line test IIe. Effect of
location on composition. Disease investigations. Address:
Urbana, Illinois.
4674. USDA Northern Regional Research Laboratory. ed.
1947. Report of Soybean Industrial Conference held at the

Northern Regional Research Laboratory, Peoria, Illinois,
February 27-28, 1947. Peoria, Illinois. 23 p.
• Summary: This meeting was attended by representatives
of the USDA, “the Agricultural Experiment Stations, the
soybean growers, the processing industry, and manufacturers
of such commercial items as margarine, shortening, and
protective coatings... The prepared manuscripts which served
as bases for the ensuing discussions will be printed in The
Soybean Digest [May through July, 1947].
In the paper by Dr. J.W. Hayward titled “Problems in the
use of soybean oil meal for feed and soy flour for food,” his
position is given as “Chairman, Soyfood Research Council.”
Note 1. This is the earliest document seen (Sept. 2011)
that contains the word “Soyfood.” However, Hayward was
actually chairman of the “Soya Food Research Council.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4675. Soybean Blue Book. 1947-1964. Serial/periodical.
Hudson, Iowa: American Soybean Assoc. Annual. Titled
Soybean Blue Book from 1947-1966; Soybean Digest Blue
Book from 1967-1979; Soya Bluebook from 1980 to present.
• Summary: A directory and information book for the
soybean production and processing industries–but with
much greater emphasis on processing and utilization. One
of the most valuable sources of worldwide information on
soybeans. During the period from 1947 to the 1960s, the
Blue Book was usually published in March or April of each
year.
In the 1966 Blue Book (p. 28-29) are two full-page
tables titled “World Soybean Production.” The first gives
acreage in 1,000 acres, yield in bushels per acre, and
production in 1,000 bushels. The second gives hectarage,
yield in kilograms per hectare, and production in 1,000
metric tons. Figures are given for: 1950-54 (average),
1955-59 (average), 1963, 1964, and 1965. Statistics are
given for the following countries: North America: Canada,
United States. South America: Argentina, Brazil, Colombia,
Paraguay. Europe: Italy, Rumania, Yugoslavia, Other
Europe (excluding USSR). USSR (in Europe and Asia).
Africa: Nigeria, Rhodesia, Tanzania. Asia: Turkey, China
(Mainland), Cambodia, China (Taiwan), Indonesia, Japan,
Korea (South), Thailand. Estimated world total. Address:
Hudson, Iowa.
4676. American Soybean Association. 1947. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 96 p.
Subject index (at front). Index of advertisers (at back). 22
cm.
• Summary: Contents: Subject index. Many full-page
ads. American Soybean Association. National Soybean
Processors Association. Soy Flour Association. Terminology.
Tables of soybean production, supply, and utilization in the
United States. Soybean production in Canada. Production
of protein concentrates in USA. Production of soybean oil
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in USA. Production of soybean meal in the USA. U.S. soy
flour production. Prices of U.S. soybeans. Prices of U.S.
soybean meal and oil. Official standards for soybeans. Soy
flour standards. Processors of soybeans in USA and Canada.
Refiners of soybean oil. Manufacturers and handlers of
soy foods. Manufacturers of margarine. Manufacturers and
handlers of industrial products. Soybean research. Analysts.
Equipment manufacturers. Edible soybean growers and
distributors. Nutritive value of soybeans. Oil specifications
for technical uses. Vitamin content of soy products. Uses of
soybeans (diagram). Address: Hudson, Iowa.
4677. Armour, M.L.; Lambert, J.W. 1947. Soybeans for
Minnesota. Minnesota Agricultural College, Extension
Bulletin No. 134. 8 p. March. Revised. Revised Jan. 1956.
• Summary: Contents: A crop of many uses: As a cash crop,
grain for feed, emergency hay, pasture, straw, green manure.
Soybeans and the soil: Introduction, inoculation is insurance,
produce well on most soils. Growing and harvesting:
Choosing the variety, inoculating the seed, prepare seedbed
well, early planting best, plant thick and shallow, planting
not difficult, cultivate to control weeks, harvest at 14 per cent
moisture. Address: Minnesota.
4678. Department of Agronomy and Soils. 1947.
Recommended varieties of farm crops for Montana, 1947.
Montana Agricultural Experiment Station, Circular No. 188.
32 p. March. Revision of Circular No. 182.
• Summary: Pages 6-7 note: “Soybeans. Irrigated land only
(where corn matures satisfactorily): For seed production:
Minsoy. For hay: Minnesota Manchu... Annuals–(for forage).
Irrigated plains areas. Soybeans: Manchu.
Pages 20-21 note: “Soybeans are not generally
recommended for Montana. They have a limited adaptation
in the State because they must be grown under irrigation, in
areas where corn matures satisfactorily. Other annual forages
usually produce higher yields of hay and are more easily
cured than soybeans.” Manchu or Minsoy are recommended
if this crop is to be grown. A description of each is given.
Varieties of soybeans not recommended for Montana
are Goldsoy, Kabott, Richland, Lincoln, and other Corn
Belt varieties which are too late to be grown in Montana.
Vegetable varieties were tested but none were recommended.
Note: A.H. Post is listed first among the members of
the Dept. of Agronomy and Soils at Bozeman who are
responsible for these varietal recommendations. Address:
Bozeman, Montana.
4679. Goss, W.H. 1947. Edible oil industry in Germany. II.
Food Industries 19(3):96-99. March. [1 ref]
• Summary: The subtitle continues: German oil refining
is batchwise and not continuous like ours. Soybean oil
reversion, a common problem, is combatted by the removal
of lecithin or with live steam. Fatty ethyl esters were added

to margarine.
Contents: Introduction. Refining edible oils. Batch
operations. Deodorizers. Hydrogenation. Production of
margarine. Various methods used. Blending margarine.
Reversion of soybean oil. Lecithin and reversion. Treatment
with live steam. Fatty ethyl esters. Synthetic fat output.
Effect of war on oil industry.
Photos show: (1) Destruction of the miscella building.
(2) Complete destruction of the refinery for coconut
and palm-kernel oils. (3) Flow sheet showing American
and German methods of manufacturing salad oils and
hydrogenated oils. (4) Condensers employed in the
distillations of synthetic fatty acids. (5) Stills used for
separating synthetic fatty acids according to molecular
weight. Address: Northern Regional Research Lab., Peoria,
Illinois.
4680. McKinney, Leonard L. 1947. Utilization of soybean
meal in molded plastics. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-150. 6 p. March. [14 ref]
• Summary: Work on the use of isolated soybean protein
as a plastic was abandoned in favor of the use of specially
treated soybean meals as modifiers and extenders in phenol
formaldehyde plastics. The greatest problem involved
in producing a plastic containing soybean meal is the
attainment of water resistance. Address: Northern Regional
Research Lab., Peoria, Illinois.
4681. Soybean Blue Book. 1947. Soy Flour Association. p.
15-16.
• Summary: Organized 1936. Address–3318 Board of
Trade Bldg., Chicago 4, Illinois. Officers: Chairman of the
board–Edward J. Dies. President–A.E. Leger. Secretary–D.J.
Bunnell. Treasurer–F.G. Duncanson.
“During the war, the Soy Flour Association was the
channel through which the industry assisted the government
in bringing about public consciousness of the high food value
of soy flour products. With helpful advice from government
technologists standards were developed. At government
request, substantial increases were made in the industry’s
productive capacity... Public acceptance caused the industry
to emerge from the war four times as large as when the war
began.
“The Soy Flour Association has been somewhat
unique as a trade group, as its major effort has been along
the lines of scientific research through cooperative effort.
Such research has gone on continuously for a period of 11
years [since 1936]. Millions of dollars have been spent in
the improvement of products and the creation of related
products.
“In the past 3 years various types of research on soy
flour has been or is being carried on in the following
institutions: the University of Illinois, Purdue University
[Indiana], the University of Minnesota, Kansas State
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College, Pittsburgh University, Mid-West Laboratories, the
U.S. Regional Laboratories, and elsewhere. This work is
far more than matched by the studies conducted in the large
laboratories of private companies.”
4682. Soybean Blue Book. 1947. Soybean production
[statistics, USA]. p. 20-32.
• Summary: This section consists of many tables of U.S.
soybean acreage, yield, and production statistics: (1)
Soybean production in the United States, 1924-1946. Source:
Div. of Agricultural Statistics, Bureau of Agricultural
Economics, USDA. For each year the following 10 columns
are given: Acres planted: Grown alone, interplanted,
equivalent solid. Acres harvested: For beans, for hay,
grazed, plowed under or abandoned. Average yield per
acre harvested: For beans (bushels), for hay (tons). Total
production: For beans (thousand bushels), for hay (thousand
tons). Total production of soybeans grew from 4.9 million bu
in 1949 to 196.7 million bu in 1946.
(2) Soybeans: Supply and utilization in the United
States, 1924-1946 (1,000 bushels). For each year, beginning
October 1, the following 10 columns are given: Supply: Total
stocks Oct. 1, production, imports, total supply. Utilization:
Seed, feed, processing, exports, other uses, carryover Sept.
30.
(3) Soybeans: Acreage, yield and production 1924-1946
by states. The columns given for each state are the same as
those for table (1). A complete table is given for each of the
following states (which appear alphabetically by state name):
Alabama, Arkansas, Delaware, Georgia, Illinois, Indiana,
Iowa, Kansas, Kentucky, Louisiana, Maryland, Michigan,
Mississippi, Missouri, North Carolina, Ohio, Pennsylvania,
South Carolina, Tennessee, Virginia, Wisconsin. Minnesota
(1933-1947). Other states, 1946 only: West Virginia, Texas,
Nebraska, New Jersey, New York, North Dakota, Oklahoma,
South Dakota.
4683. Soybean Blue Book. 1947. Soybean oil meal
production [statistics, USA]. p. 34.
• Summary: This section consists of 3 tables of statistics:
(1) Soybean oil meal and cake: Supply and utilization in the
United States, 1924-1945. For each year, beginning October
1, the following 6 columns are given (in 1,000 tons): Supply:
Domestic production, total supply. Utilization: Exports, food
industry and other non-feed, feed. Source: Feed statistics,
Oct. 1946. Bureau of Agricultural Economics. Domestic
production increased from 7,600 tons in 1924-25 to an
estimated 3.8 million tons in 1945-46.
(2) Production of soybean oil meal by quarters, USA,
1922-41. (3) Production of soybean oil meal by month for 4
crop years: 1942-43 to 1945-46.
4684. Soybean Blue Book. 1947. Prices of U.S. soybeans. p.
37.

• Summary: Tables show: (1) Average price received by
farmers for soybeans, monthly and season average, 19231946 (dollars per bushel). The average price fell from a high
of $2.23 per bushel in 1923-24 to a low of $0.50/bu in 193132, then slowly rose to $2.08/bu in 1945.
(2) Soybeans for crushing: Average price of No.
2 yellow soybeans, bulk in carlots at Chicago, Illinois,
by months, Oct. 1933 to Dec. 1946. Source: Bureau of
Agricultural Economics, USDA.
4685. Soybean Blue Book. 1947. Prices of U.S. soybean oil
meal and oil. p. 38.
• Summary: Tables show: (1) Soybean oil meal: Average
price per ton, bagged, in carlots, 41 percent protein, at
Chicago, Illinois, by months, Oct. 1929 to Dec. 1946.
(2) Soybean oil, domestic crude: Average price
per pound in tank cars at Midwestern mills, by months,
Oct. 1929 to Dec. 1946. Source: Bureau of Agricultural
Economics, USDA.
4686. Soybean Blue Book. 1947. Official standards for
soybeans. p. 40-41, 43.
• Summary: The source of these standards is the USDA,
effective 1 Sept. 1942. Defines: Soybeans. The 5 classes
of soybeans. Yellow soybeans (Class 1), Green soybeans
(2), Brown soybeans (3), Black soybeans (4), Mixed and
bicolored soybeans (4). Grades. Dockage. Special grades for
weevily soybeans.
Definitions: Basis of grade determinations. Percentages.
Percentage of moisture. Test weight per bushel. Splits.
Damaged kernels. Other grains. Foreign material.
4687. Soybean Blue Book. 1947. Soy flour standards. p. 44.
• Summary: There are standards for full-fat, low-fat, and
defatted soy flour. Percentages of the following are given
for each. Protein (minimum), fat (min. or max), fibre (max),
moisture (max), ash (max). A definition is also given.
Note: Dr. Cowan [of NRRC, Peoria, Illinois] (1954,
p. 701) states that soy flour standards were approved and
adopted by the Soya Food Research Council, Washington,
D.C., 1948.
4688. Soybean Blue Book. 1947. Soybean research. p. 80-82.
• Summary: State agricultural experiment stations: Listed
alphabetically by state. For each state gives the city and main
researchers. U.S. Regional Soybean Laboratory, Urbana,
Illinois: Directors, staff members, field [collaborators].
Soybean disease project: Project leader, coordinators, field.
Northern Regional Research Laboratory, Peoria, Illinois:
Director, Assistant to the director, oil and protein division,
analytical and physical chemical div., fermentation div.,
engineering and development div., commodity development
division.
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4689. Soybean Digest. 1947. USDA men who have
contributed to soybean development: Probst is federal
soybean breeder in his home state. March. p. 29.

• Summary: “Albert H. Probst, a member of the scientific
staff of the U.S. Regional Soybean Laboratory for Indiana,
has been doing agronomic work for this organization since
May 1, 1936, all of the time in Indiana. In cooperation with
Purdue University he has done work of great importance in
developing the crop in that state.
“Probst and Dr. G.H. Cutler of the Indiana Agricultural
Experiment Station, working cooperatively, have developed
three new superior varieties–Gibson, Patoka, and Earlyana.
Gibson and Patoka are good oil varieties. In the southern and
south central parts of Indiana, where only forage types were
grown until recently, they are providing a new cash crop.
Probst and Cutler developed the Earlyana, a quick-maturing
industrial type, for northern sections of the Cornbelt which is
now doing well there.
“By developing these new heavy yielders with a
high percentage of good quality oil, Probst and the other
agronomists with whom he has worked have not only helped
greatly in stabilizing Indiana agriculture but have given the
entire soybean industry a better foundation.
“Mr. Probst was born in Indiana, at Lawrenceburg in
1912. He has the degrees of B.S. and M.S., both from Purdue
University. He lives at Lafayette.”
A portrait photo shows Albert H. “Al” Probst.
4690. Brannan, Charles F. 1947. Place of soybeans in the
American agricultural program. Soybean Digest. April. p.
21-24.
• Summary: Presented at the Soybean Conference, Northern
Regional Research Laboratory, Feb. 27-28.
“Secretary Anderson once referred to the soybean as the

glamour crop of American agriculture. But even glamour
crops have their problems.”
“Most of our soybean problems of the moment stem
from the war. You can’t take an industry and balloon it up to
the proportions of the soybean industry in just a few years
without running into some thumping big questions.
“One of the first problems we encountered, very early in
the war, was how to give growers who expanded production
of vitally needed crops assurance against a postwar collapse
like that of 1920-21. That was where the Steagall amendment
came in. Under this amendment we were enabled to place
the bulwark of price supports squarely behind the huge
expansion of soybean production we needed. This we did
promptly. We supported the 1942 crop at a base price of
$1.60 a bushel. This compared with an average farm price
of $1.55 per bushel in 1941 and of only 90 cents in 1940.
The 1943 crop was supported at $1.80 and the 1944 to 1946
crops at $2.04. The CCC [Commodity Credit Corporation]
board has just determined that this figure of $2.04 will still
be in effect on the 1947 production. A support program for
at least 90 percent of parity is guaranteed by the Steagall
Amendment throughout 1947 and 1948. From a net importer
of fats and oils, we became a net exporter. And the largest
single reason was the miracle of soybean production.
Soybean oil from the 1944 crop–and I might add again from
the 1945 crop–constituted the largest domestic production
of vegetable oil–even exceeding cottonseed oil which for a
long, long time had always held the front rank spot.
“Another wartime development was the purchasing of
soybeans on an oil-content basis. It is perfectly obvious that
the value of beans to the crusher depends mainly on the oil
content. Beginning with the 1943-crop processor contracts,
Commodity Credit Corporation made settlements with
contracting processors on the basis of actual oil content as
determined by chemical analysis. Prior to the 1943 crop,
CCC simply made a differential between high and low
oil content beans. It is possible by designating equipment
and methods used in oil content analysis and by closely
supervising approved laboratories to be highly accurate in
this analysis.
“But unfortunately, these methods are practical only
for large quantities; they are not applicable to determine
oil content for the small quantities of soybeans farmers
ordinarily bring to market. It appears to me some
consideration can well be given to developing a practical
method of determining the approximate content of small
quantities. If such a method can be developed, which is both
quick and cheap, it would permit the sale and purchase of
soybeans in their true value for crushing.”
A photo show Charles Brannan standing as he talks.
Address: Asst. Secretary of Agriculture.
4691. Food Industries. 1947. Soybean support. 19(4):516,
518. April.
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• Summary: The USDA has established the support price of
1947-crop soybeans (grade #2, containing 14% moisture)
at $2.04 per bushel for varieties with green or yellow seed
coats, and $1.84 for varieties with brown, black, or mixedcolor seed coats.
“The support price has been continued at this level to
encourage producers to harvest 11,244,000 acres of 1947crop soybeans,” the acreage goal that was announced by
USDA on Jan. 14.
4692. Goss, W.H. 1947. Solvent extraction of oilseeds.
USDA Bureau of Agricultural and Industrial Chemistry.
AIC-135. 6 p. April. [3 ref]
• Summary: The article begins: “The processing of oilseeds
has been a vital industry for thousands of years. During this
time, both the equipment and the methods employed for
conducting the various operations have undergone practically
continuous evolution from primitive toward modern
machinery and practices. The present discussion is limited,
however, to developments within the past 50 years and deals
chiefly with the present trend toward the use of solvent
extraction for processing those oilseeds which, in the past,
have been treated by other means.
“Many processes are used to recover oil from seeds,
but the three common procedures are hydraulic pressing,
expeller pressing, and solvent extraction. All three are used
widely, frequently in combination.
“Hydraulic presses are made in a variety of sizes
and types, of which three styles are employed on a large
scale in this country. Examples of these include the cage
presses found in castor-bean mills, box presses for crushing
cottonseed, and plate presses designed for processing linseed.
The last two are often referred to as Anglo-American presses.
“For processing some kinds of seeds, particularly
soybeans, continuous presses such as the Anderson expeller
and the French screw press have replaced the hydraulic
equipment originally utilized. They have proved quite
successful because of lower operating costs per unit of
material processed and because they require very little
hand labor. Expellers are used throughout the world on a
wide variety of oleaginous materials, but in some countries
their chief function is to forepress seeds containing a high
percentage of oil, that is, to reduce the oil content of the
seeds sufficiently to permit the use of solvent extraction for
‘finishing’ the process.
“The advantages of using solvents to extract oil from
seeds have long been recognized, for extraction ordinarily
permits the attaining of a much lower residual content of
oil in the meal than does pressing. Many seeds, however,
are difficult to treat with solvents because of their physical
structure or other characteristics. In addition, extraction
is a more complicated process than pressing and has
required much more developmental work on the design of
suitable equipment in order to make it a practical method of

operation. Only in very recent years have some of the most
serious obstacles to its use been overcome, and in some
applications there still remain many problems to be solved.”
Footnote: “Presented at the 37th Annual Meeting of the
American Oil Chemists’ Society, New Orleans, Louisiana,
May 15-17, 1946, and at the Annual meeting of the Tri-States
Cotton Oil Mill Superintendents Association, Inc., Memphis,
Tennessee, May 29-30, 1946. Published in Oil Mill Gazetteer
51 (3):29-37. Sept. 1947; Oil and Soap 23 (11):348-354.
Nov. 1946.”
Illustrations (line drawings) show: (2) The Hildebrandt
extractor. (3) The Bollmann or Hansa-Muehle extractor. (4)
The Bonotto extractor. Address: Northern Regional Research
Lab., Peoria, Illinois.
4693. Grayson, J.M.; Poos, F.W. 1947. Southern corn
rootworm as a pest of peanuts. J. of Economic Entomology
40(2):251-56. April. [7 ref]
• Summary: DDT and benzine hexachloride were applied
to soil at a depth of 1.5 to 2 inches. No injury was noted
in DDT treated soil but injury to corn, peanuts, cotton,
and soybeans was observed in the benzene hexachloride
treatments. Cotton, soybeans, and peanuts were more tolerant
than corn of benzene hexachloride in the soil. Address: 1.
Virginia Agric. Exp. Station, Blacksburg, Virginia; 2. USDA,
Agric. Research Administration, Bureau of Entomology and
Plant Quarantine.
4694. Bird, H.R.; Boucher, R.V.; Caskey, C.D., Jr.; Hayward,
J.W.; Hunter, J.E. 1947. Urease activity and other chemical
criteria as indicators of inadequate heating of soybean oil
meal. J. of the Association of Official Agricultural Chemists
30(2):354-64. May 15. [7 ref]
• Summary: Soybean oil meal, which used to be a relatively
minor member of the group of high-protein feedstuffs, is
now a major member of that group. Information that was
adequate when this meal was commonly fed as 5% of the
diet may be inadequate when it constitutes 20-25% of the
diet. It is known that both under-heated and over-heated
meals are of inferior nutritive value. Address: 1. Bureau
of Animal Industry, Agricultural Research Administration
[USDA], Beltsville, Maryland.
4695. Agricultural Research Administration, USDA. 1947.
U.S. style soybean gets world interest (News release). USDA
(magazine) No. 1089-47. 1 p. May 19.
• Summary: “The soybean, a crop adopted from the Orient,
has made such a good name for itself in the United States
that it is attracting world wide attention.
“Twenty foreign countries were represented by the
50 scientists, business men, and government officials
who journeyed during the past two years to Plant Industry
Station, Beltsville, Maryland, to confer with W.J. Morse,
head of soybean investigations for the U.S. Department of
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Agriculture. Some of these visitors remained for a year and
traveled all over the country to study production, processing,
and other phases of the soybean industry.
“During the past 3 years, Mr. Morse has filled around
160 requests from other parts of the world for soybean
breeding strains. Some of the requests have come from the
Orient where seed is needed to replace stocks seriously
depleted and in some cases lost during the war.
“Mr. Morse is filling the requests with samples of
improved, high-yielding strains developed by agricultural
scientists in this country. He is also able to supply seed from
samples he collected in other countries in pre-war years. For
example, in filling a request from Korea recently, he included
seed from the most promising strains of 2500 original
samples he collected there in 1929 and 1930 and as kept
viable by frequent growing.”
4696. Borchers, R.; Ackerson, C.W. 1947. Trypsin inhibitor.
IV. Occurrence in seeds of the Leguminosae and other seeds.
Archives of Biochemistry 13(2):291-93. May. [7 ref]
• Summary: The first systematic study of plant protease
inhibitors. Address: Dep. of Agricultural Chemistry,
Nebraska Agric. Exp. Station, Lincoln.
4697. Fats and Oils Situation (USDA Bureau of Agricultural
Economics).. 1947. Supply and disposition of soybeans and
soybean oil FOS-117. p. 22. April/May. [5 ref]
• Summary: Table 16, “Supply and disposition of fats and
oils, by calendar years, 1937-1946, and production of fats
and oils from domestic materials, year beginning October,
1937-1946”–shows that in the 1942-43 season, soy oil
produced from domestic materials passed corresponding
cottonseed oil as the leading domestic US oil.
4698. Walsh, Robert M. 1947. Soybean production–Here
and abroad: And possible competition from other oilseeds.
Soybean Digest. May. p. 18-21.
• Summary: Contents: Introduction: Soybean production
concentrated in China, Manchuria, and USA, uses of
soybeans oil. War-time role. Short during the war. Early
postwar situation. Possible future developments. Long time
[term] outlook.
“Before the war, Asia produced 400 million bushels
of soybeans a year; the United States 56 million.” China
was the leading producer, with slightly over 200 million
bushels/year–all of which was used domestically. Manchuria
produced about 150 million bushels/year and was the
world’s chief exporter. “The United States, Korea, Japan,
and the Netherlands Indies [today’s Indonesia] were the
only remaining producers of any consequence. Contrary
to popular, output in southeastern Europe was extremely
small.”
In the USA, production grew from 5 million bushels
in 1924 (mostly for seed use) to 23 million bushels in

1934, with an increasing percentage “going to oil mills for
crushing. The severe drought of 1934 was a notable factor
leading to the present day importance of soybeans as a
cash crop in the United States. Soybeans proved to be more
drought-resistant than corn. In 1935 farmers more than
doubled their 1934 production.” By 1939 production had
reached 90 million bushels.
“Drought related shortages of lard in 1935-37 resulted
in a rapid gain in the use of soybean oil in shortening.”
Between 1935 and 1939, soybean oil went from being used
mostly in nonfood industrial products (paint and related
products was the biggest use in 1935) to being used mostly
in food products (such as shortening and margarine).
Cottonseed oil was still the main liquid oil used in processed
foods and linseed oil was still the main oil used in “dryingoil products.”
“To sum up, soybean oil made notable gains in
production and use during the late 1930’s. This upward
movement was sharply accelerated by the war which
followed.
“War-time role: Throughout most of 1940 the United
States had large supplies of domestic and imported oils,
and prices were low. And our consumption of fats in 1941
was the largest in peace-time history. Real trouble began
in 1942. Imports fell abruptly after the Japanese attack on
Pearl Harbor. The United States had been dependent on
Pacific sources for about half its imports of fats and oils.
In the five years 1937-41, imports had averaged 2 billion
pounds annually. From 1942 through 1946, yearly imports
were less than half that amount. The major loss was in
coconut oil,” followed by palm oil from the Netherlands
Indies, and tung oil from China. In addition, the U.S. had
previously lost nearly 100 million pounds of olive oil from
the Mediterranean region, and fairly large amounts of fishand fish-liver oils from the European North Atlantic area.
During World War II, the U.S. government acted to
increase domestic oil production and to ration supplies.
Soybean production increased. “To induce larger output,
AAA [Agricultural Adjustment Administration] restrictions
on soybean acreage were partially relaxed in June 1941. The
government offered to support prices of 1941-crop soybeans
at approximately $1 per bushel. These actions, together with
rising market prices, brought forth an increase of over 1
million acres in soybeans harvested for beans.
“An all-out war production program for oilseeds was
launched in 1942. High production goals were set for
soybeans, flaxseed, and peanuts... Large-scale increases in
livestock production were fostered.”
Production of soybean oil showed steady gains
throughout the war, rising from some 500 million pounds in
the 1940 season, to 1,200 million pounds in the 1942 season,
and reaching a peak of 1,400 million pounds in 1945-46.
A graph shows “Soybeans harvested for beans:
Production, crushings, and price, United States, 1924-
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46.” The upper graph shows U.S. soybean production and
crushings in millions of bushels. The lower graph shows
the price received by farmers in dollars/bushel and the
“comparable price (September 15).”
Photos show: (1) A storage yard of a Manchurian grain
and soybean merchant. (2) The new flax and soybean plant
of Cargill, Inc. at Port Cargill, Savage, Minnesota. Address:
Special Asst. to the Chief, Bureau of Agricultural Economics
[USDA].
4699. Weimer, J.L. 1947. Disease survey of soybean
nurseries in the South. Plant Disease Reporter, Supplement
(USDA) No. 168. p. 27-52. June 1.
• Summary: Footnotes on page 27: 1. Cooperative
investigations of the Division of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.
Department of Agriculture, and the Georgia Agricultural
Experiment Station, Paper No. 165. Journal Series, Georgia
Agricultural Experiment Station.
“3. Cooperators to whom credit is due for assistance
in obtaining the data presented herein at their respective
stations are Mr. P.R. Henson, Dr. H.W. Johnson, and Mr.
R.B. Carr, Stoneville, Mississippi. Dr. S.J.P. Chilton and Dr.
J.P. Gray, Baton Rouge, Louisiana. Dr. Coyt Wilson and Mr.
E.F. Schultz, Auburn, Alabama. Mr. J.L. Stephens, Tifton,
Georgia, and Mr. I.E. Adams, Watkinsville, Georgia, and Dr.
U.R. Gore, Experiment, Georgia.”
“Introduction: During the past three summers (19441946), a survey has been made of the diseases occurring
on the varieties and strains of soybeans in the regional
nurseries grown as a cooperative project between the U.S.
Regional Soybean Laboratory, Urbana, Illinois, and the State
Agricultural Experiment Stations in the South.
“All regional uniform nurseries consist of 20-foot
randomized rows of each variety tested replicated four times.
They are in charge of a Station or a cooperating Federal
Agronomist and are located at the Experiment Station and at
one or more field stations in some States. At many stations
the cooperator in charge of the nursery assisted in taking the
notes. The States covered by this survey include Alabama,
Georgia, Louisiana, Mississippi, and one station in South
Carolina.
“For their convenience, the cooperating agencies have
arranged the soybean varieties used in the uniform nurseries
in groups numbered from O to VIII according to maturity.
Groups 0 to IV-S are grown largely in the north and central
sections of the United States and Groups VI to VIII are
grown in the Southern States. This survey was concerned
largely with Groups VI to VIII; but, because of the interest
in parts of the South in soybeans that mature early in
September, the varieties and strains of Group IV-S were
grown at a number of locations.
“Through the mid-South, the soybeans of Group VI

normally mature from October 1 to 15; those of Group VII,
October l6 to 30; and those of Group VIII after November 1.
Usually two or more groups were grown at a location.
“It is, of course, understood that the data presented in
this paper are of such a nature that, at least for the most part,
only tentative conclusions can be drawn. Some of the data
presented, however, are highly suggestive and indicate quite
clearly in what varieties resistance may be found. The proper
rating of the varieties intermediate in resistance can only
be determined by careful experimental testing. This is true
largely because of the scarcity of disease in some nurseries
and a lack of uniformity of infection in others.
“Methods: Readings were made on one or two dates
each year. Since time would not have permitted making
counts, even if that had been considered worth while,
the relative resistance of the varieties was determined by
inspection only. There was so much variation in the stage
of development of the diseases present at the different
locations as a result of differences in date of seeding, soil
type, geographical location, and other factors that it did not
seem practical to make too close readings. For this reason
ratings on a scale in which 0 = no disease, l = Very slight,
2 = medium, 3 = considerable, 4 = severe, and 5 = very
severe were adopted. Occasionally an intermediate reading
seemed justified and then a rating of ½ was used (e. g.,
2 ½, 3 ½, etc.). Such ratings are, of course, arbitrary and
their value naturally varies with the observer. The ratings
presented in this paper were checked on numerous occasions
by other pathologists and agronomists and, for the most
part, there was close agreement among the different ratings.
When practical the readings were made by two persons;
and, if these were at variance, an agreement was reached.
All the readings at each location were made the same day,
but those at different locations covered a period of a little
over a month. This fact must be taken into consideration
in appraising the data, since the diseases usually became
progressively more severe as the season advanced.
“Results: So many figures have been obtained during the
past three years that it is not feasible to present all of them.
For this reason only the readings for pustule-blight, frogeye,
wildfire, and mosaic made in l946 are given in detail (Tables
1-12) and the data for the three years are summarized (Tables
13-16). The data in Tables 1-12 are typical of those obtained
for all three years. No readings are recorded for certain
varieties at some locations because such varieties were
missing, usually as a result of a shortage of seed. The data
are presented under the heading of the different diseases.
“Bacterial Pustule-Blight Complex: The most
widespread and prevalent of the diseases encountered were
the bacterial leaf spots, bacterial pustule (Xanthomonas
phaseoli var. sojense (Hedges) Starr & Burkholder), and
bacterial blight (Pseudomonas glycinea (Coerper) Stapp).
The symptoms of these two diseases are so similar,
especially in late stages of development, that they were
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rated as one disease. For the most part, pustule appeared to
be far more prevalent than blight although some varieties
are very susceptible to the latter. The data in Tables 1-3 and
those dealing with pustule-blight in Tables 13-16, therefore,
represent a mixture of pustule and blight. Since these two
diseases are considered as one, the name pustule-blight
seems appropriate.
“A study of the data for Group VI (Table 1) shows that
there is a variation of two or three points in the ratings of
replications at a location, but more commonly the variation
is not greater than one point. In 26 percent of the nurseries
the readings were the same for all four replications. The
two readings given for Stoneville, Mississippi, were made
on plots planted on two different dates, namely, on April
18 and May 29, respectively. The earliest readings for the
season were made at Tallassee, Alabama, on July 22 and the
latest at Watkinsville, Georgia, on August 30. The planting
at Tallassee had little disease at the time the readings were
made. At Fairhope, Alabama, the readings ranged from
1 for Ogden and Dortchsoy #2 to 5 for Burdette #19. As
might be expected, there was a slightly higher average
reading in the earlier planting at Stoneville. The ratings at
Watkinsville were influenced by two factors, namely, drought
and insect damage, which, at least in part, account for the
lower readings. As was usually the case, the readings at
Baton Rouge, Louisiana, were higher than elsewhere, being
influenced largely by high rainfall at that location. It should
be pointed out that Ogden, a variety usually freer of disease
than most of the others, rated fairly high at Baton Rouge,
although it still had less disease than all of the others except
Dortchsoy #2. These two varieties gave what appeared to be
significantly lower average readings and may be considered
as possessing some resistance to pustule-blight.
“Some of the points noted above for Group VI (Table
1) also apply to Groups VII and VIII (Tables 2 and 3). For
example, there was little pustule-blight at Tallassee, but
the disease was prevalent at Stoneville and Baton Rouge.
Since Groups VII and VIII were more widely planted than
Group VI, additional locations appear in these tables. The
diseases were quite prevalent at Tifton, Georgia; Blackville,
South Carolina, where there were two dates of seeding; and
at Fairhope [Alabama]. With a few exceptions the diseases
were slightly more severe at Blackville [SC] in the early
planting. Ogden, which was the only variety repeated in
Group VII, again rated lower than most of the others and
must be considered in a class with Palmetto and C-N-S. In
Group VIII Cherokee and Louisiana Green showed the most
resistance. Louisiana Green appeared to be outstanding in
its resistance to these diseases even at Baton Rouge where
Ogden and C-N-S sometimes showed considerable disease.
This is the first year (1946) observations were made on
Louisiana Green, however, and, even though it looked
exceedingly promising, final judgment as to its resistance
must be withheld for the present. Observations over a

period of years have shown that a variety that appears to be
relatively resistant one year does not necessarily appear so in
succeeding years” (Continued). Address: Senior Pathologist,
Division of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, USDA.
4700. Weimer, J.L. 1947. Disease survey of soybean
nurseries in the South (Continued–Document part II). Plant
Disease Reporter, Supplement (USDA) No. 168. p. 27-52.
June 1.
• Summary: (Continued): “Wildfire: Wildfire (Pseudomonas
tabaci (Wolf & Foster) (Stapp)) seems to be increasing in
importance from year to year. At least that has been true in
some plots observed by the writer during the past three years.
This disease is erratic in its appearance, often being severe
at one end or at the center of a row and absent from the other
parts. This has made it difficult to rate the severity of the
disease accurately. In general, however, those with whom
the matter was discussed agreed that the part of the row most
severely affected represented the resistance of the variety, the
absence of the disease from the remainder of the row being
attributed to lack of inoculation. The ratings, therefore, were
based on the part of the row most severely affected.
“The data in the Tables 4-6 show that there was no
wildfire at Fairhope, Alabama, in the l946 nursery except
for a trace in one row each of Mamotan and Gatan in Group
VIII (Table 6). In Group VI the disease was most severe at
Stoneville, Mississippi, with the exception of a few rows at
Watkinsville, Georgia. The same is true in Group VII (Table
5). In Group VIII wildfire was most severe at Stoneville, and
at Tifton, Georgia. Even at locations where wildfire was not
severe it varied greatly on different varieties. For example,
in Group VII Roanoke, Volstate, Wood’s Yellow, and P.I.
54618-4-1-2 were the only varieties severely affected, and
in these varieties the degree of infection sometimes varied
from O to 3 in different replications at the same location,
suggesting a lack of uniformity in the distribution of the
inoculum. In Group VIII Mamloxi, Acadian, Mamotan,
Nanda, and Coker’s Selection #433 were most severely
affected. If any varieties are to be selected as resistant on
the basis of the data presented in Tables 4-6 they are Ogden,
Dortchsoy #2, F.C. 30261-1, Palmetto, C-N-S, Cherokee, and
Louisiana Green.
“Frogeye: In general, frogeye (Cercospora sojina Hara)
was not severe in 1946, except in some varieties at Baton
Rouge, Louisiana, and at Stoneville, Mississippi. Three
varieties in Group VI, Ogden, Rose Non-pop, and Burdette
#20, and three of Group VIII, Acadian, Gatan, and Cherokee,
were medium to very severely affected at Baton Rouge. In
Group VII six varieties, N44-774, Palmetto, C-N-S, N4226, N44-92, and Red Tanner, were medium to very severely
affected at Baton Rouge. The last three of these varieties
were moderately diseased at Stoneville, but the other three
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had no frogeye or only a trace of the disease. This, together
with the fact that in Group VI Ogden was listed among the
susceptible varieties at Baton Rouge and in Group VII it
was not, indicates that caution is necessary in drawing final
conclusions regarding resistance to frogeye.
“Mosaic: Each year observations were made on the
presence of mosaic, but there was so little of the disease in
most places that the data for 1946 only are given (Tables
10-12). The disease was most evident at Tallassee, Alabama,
where there was a trace in all varieties and where a few were
moderately affected. The most seriously affected varieties
observed in 1946 (having an average rating of 1.0 or over),
were Rose Non-pop, Burdette #13, Palmetto, Nanda,
Mamotan, Gatan, Seminole, C-N-S, Acadian, N44-774, N4492, Cherokee, Red Tanner, Mamloxi, and Louisiana Green.
If any variety is to be classed as resistant on the basis of
these data, especially the ratings at Tallassee, it is Ogden, and
possibly Dortchsoy #2, although neither is immune.
“Summary of Data for 1944-1946: Having observed
the nature of the data secured and the variations obtained in
the different replications and locations, the summary tables
following should be largely self-explanatory. These tables
give the averages of the readings for all locations for pustuleblight, wildfire, frogeye, and downy mildew. Table 13
gives the data for Group IV-S. In this Group in 1944 Chief
appeared to show some resistance to pustule blight, but this
was not confirmed in l945. The figures fail to indicate that
any variety in this Group is appreciably resistant to pustuleblight. The data for wildfire indicate that S100 and Gibson
are more susceptible to wildfire than some of the others;
but, as in the case of pustule-blight, there is no satisfactory
evidence of resistance. The data for the three years seem
to support the statement made previously that wildfire is
increasing in severity.
Note: Discussion of Groups, varieties, diseases, and
which varieties are most likely to have resistance to which
diseases continues from page 32 to page 35. A summary
starts at the bottom of page 35 and ends at the bottom of
page 36. There are full-page detailed tables on pages 37 to
53.
The first table can serve as a good typical example:
(1) “Bacterial pustule-blight ratings in soybean nurseries at
several locations in 1946. Group VI.”
This table has 10 columns. First is location and date
(e.g., Tallassee, Ala. 7-22-46). The next 8 columns are names
of soybean varieties grown at those locations. Below each
variety is its rating for this disease at the different locations
on the different dates. At the bottom of each column in
the average rating; the lower that number, the greater the
likelihood that that variety has resistance to that disease.
The goal of this entire project is to try to locate soybean
varieties with resistance to certain diseases. Address: Senior
Pathologist, Division of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,

Agricultural Research Administration, USDA.
4701. Browning, G.N. 1947. Erosion: Do soybeans cause
more erosion than corn? Soybean Digest. June. p. 10-12.
• Summary: “Not if they are compared with corn grown in
the same place in the rotation, the same method of planting
is used and the residues are returned to the soil, the author
says.”
Contents: Introduction. Residues affect erosion. Place in
the rotation. Soybeans and soil tilth. The character of the soil.
Address: PhD, USDA Soil Conservation Service, Iowa State
College, Ames, Iowa.
4702. Bulcock, F.W.; Mullett, H.A.; McKeon, C.J.;
Grantham, H.A. 1947. The soybean industry. Report of the
Commonwealth Mission of Investigation into the industry
in U.S.A. and on its possible establishment in Australia.
Melbourne, Australia: Dept. of Agriculture. 83 p. June.
Summarized in Soybean Digest, Nov. 1947, p. 34. [43 ref]
• Summary: This team of four top government agricultural
officials visited the United States for four months in 1946.
They spent considerable time with the U.S. Department of
Agriculture, state agricultural experiment stations, soybean
processors, soybean growers, and other leaders in the
industry.
Contents: Introduction. Acknowledgments. Soybean
industry in the U.S.A.: The plant, uses of soybeans and their
derivatives, processing soybeans, production and distribution
in U.S.A., climate and soils in U.S.A. and Australia
compared, growing the crop in U.S.A., costs of production of
soybeans in U.S.A. and probably costs in Australia. Possible
uses in Australia. Agricultural research organisation in
U.S.A. Summary. Recommendations. Appendix: Itinerary of
the mission, industrial development, proportion of meal and
oil etc. derived from processing soybeans, the use of soybean
oil in paints and varnishes, organisation chart, Northern
Regional Research Laboratory, Peoria, Illinois. U.S.A.
production and distribution, 1924-43. Table showing relative
importance of specified farm products in the U.S. corn belt
states. Soybean varieties classified according to maturity.
Notes on breeding technique. Values of soybean meal
compared with other concentrated stock foods. Bibliography.
Address: 1. Director-General of Agriculture, Dep. of
Commerce and Agriculture; (2) Director of Agriculture, Dep.
of Agriculture, Victoria; (3) Director of Agriculture, Dep. of
Agriculture, Queensland; (4) Director of Agriculture, Dep. of
Agriculture, New South Wales. All: Australia.
4703. Evans, Robert John; McGinnis, J.; St. John, J.L.
1947. The influence of autoclaving soybean oil meal on the
digestibility of the proteins. J. of Nutrition 33(6):661-72.
June. [22 ref]
• Summary: In 1946, Evans and McGinnis reviewed the
literature on this problem. Address: Divs. of Chemistry
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& Poultry Husbandry, Washington Agric. Exp. Station,
Pullman.
4704. Lehman, Samuel G. 1947. Powdery mildew of
soybean (Abstract). Phytopathology 37(6):434. June.
• Summary: In 1936 and 1944 powdery mildew was found
in the pathology greenhouse at Raleigh, North Carolina.
Peritheca present were of the genus Microsphaera. In Sept.
1945, Microsphaera was found on soybeans at several
locations in eastern North Carolina. Varietal reaction to
the disease was noted. Discusses: Erysiphe, Microsphaera,
Erysiphe polygoni. Address: North Carolina Agric. Exp.
Station, & Div. of Forage Crops & Diseases, USDA Bureau
of Plant Industry, Soils & Engineering, cooperating.
4705. Mickel, Clarence E.; Standish, John. 1947.
Susceptibility of processed soy flour and soy grits in storage
to attack by Tribolium castaneum (Herbst). Minnesota
Agricultural Experiment Station, Technical Bulletin No. 178.
20 p. June. [3 ref]
• Summary: Tribolium castaneum, the “red flour beetle,” is
less likely to be a serious pest of edible soya products than
of cereal products. The rate of larval development is greatly
decreased in soya products resulting in a prolonged larval
period. “A conspicuous increase in the number of instars
[stages in the life of an insect] accompanies the decrease in
rate of development.” Small numbers of eggs were laid in the
soya products. Address: Div. of Entomology and Economic
Zoology, Univ. of Minnesota [St. Paul].
4706. Milner, R.T. 1947. A decade of soybean research.
Soybean Digest. June. p. 21-23.
• Summary: Presented by R.T. Milner at the Soybean
Conference held at the Northern Regional Research
Laboratory, Peoria, Illinois, on February 27-28, 1947.
“Ten years have passed since organized research on the
industrial possibilities of soybeans was started in 1936. This,
as many will remember, began with the establishment of
the U.S. Regional Soybean Industrial Products Laboratory
at Urbana, Illinois. It was an outgrowth both of the
increasing popularity of soybeans as a farm crop and of
the farsightedness of many individuals who recognized the
industrial potentialities of a crop rich both in protein and oil.
We have only to recall the prominent part the soybean played
in recent years to recognize the country’s good fortune in
having men not only with vision but also with the enthusiasm
to start soybean research on a sound and practical basis.
“Prior to the establishment of the Urbana Laboratory,
Dr. O.E. May and Mr. H.T. Herrick had spent much time
in laying the groundwork of the research program. In
their survey, the objective was to learn from industry what
problems should be studied by the U.S. Department of
Agriculture and what questions were receiving industrial
attention.

“Work on the most important problems shown by
this survey demanded the attention of both chemists
and agronomists, and, with such changes as situations
have dictated, has been continued. However, after the
establishment of the Northern Regional Research Laboratory,
chemical and engineering research was transferred from
Urbana to Peoria, but the work has continued without halt.
“There have always been more problems, either
suggested by others or developed in the course of our work,
than there have been hands or money to investigate. But,
much has been accomplished and marked progress has been
made. This may well be considered, from the standpoint of
our chemical and engineering research at this Laboratory, by
distinguishing four main fields. Let us call them composition,
protein, oil, and processing.
“Research on the composition of soybeans, soybean
oil, and soybean oil meal is fundamental and is necessary
for other work or contemplated uses. We worked on the
analytical determination of oil in soybeans and, during the
war, when beans were bought and sold on an oil-content
basis, our information and results were made available to the
Commodity Credit Corporation as a basis from which was
evolved, after many difficulties, a system of measuring oil
content that satisfied both buyers and sellers.
“At this Laboratory we have made contributions to
many other problems. Among these are the determination
of moisture, measurement of the amounts of the individual
fatty acids in soybean oil, the isolation and composition
of phosphatides from this oil, and the determination of
refining loss. Much of this work was carried out in close
collaboration with the American Oil Chemist’s Society and
with technical and research committees of the National
Soybean Processors Association. Some of these problems are
still being actively investigated; work along these and similar
lines will always be needed as a basis and guide for other
research on soybeans.
“In studying soybean protein we have tried to find new
uses and improve present ones, not only for isolated protein
but also for soybean oil meal. By proper formulation we have
used soybean oil meal as an extender for phenolic resins
for plywood glues of both heat- and cold-setting types, and
these have found some degree of commercial acceptance. We
have also published extensively on the use of soybean meal
in phenolic-type plastics, where lower-cost materials with
improved color result from its use.
“Although a large part of the present production of
soybean protein is now used for paper coatings, this use
would be much expanded if the color of the protein could
be enhanced further. Improvement in the color of soybean
protein, therefore, has been one of our major objectives.
Better flavor of the protein is also desirable to encourage
its use in such edible products as whips or meringues.
Fortunately, we have found a change in the processing of
soybeans that improves both color and flavor. I shall discuss
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it later.
“Protective Coatings: In accordance with suggestions
received from industry when the Soybean Laboratory was
started, much of our work on soybean oil has been directed
toward improving its drying properties for ultimate use in
protective coatings. Along with this we have made various
modifications and derivatives of linoleic acid, the major
constituent of soybean oil. In the course of our work we have
developed and reported on the following: a rubber substitute,
“Norepol”; a poly-amide useful for heat sealing and
protective coatings, “Norelac”; and a catalytic method for
isomerizing vegetable oils. The problem of flavor stability in
soybean oil is receiving more emphasis now than any of our
other soybean projects at the Northern Regional Research
Laboratory. Work on it was started when the U.S. Regional
Soybean Industrial Products Laboratory was established at
Urbana, but not until the last 2 years have we obtained really
encouraging results.
“Because of the lack of a satisfactory analytical
procedure for evaluating flavor stability, we have devoted
a great deal of time and effort to the development of a
reliable taste panel which could determine the degree to
which flavors have deteriorated in edible fats subjected to
various treatments and conditions of storage. This flavor
instability, or ‘going bad,’ is often referred to as reversion.
Our panel is composed of selected individuals who have
good taste sensitivities and who have been trained to judge
the organoleptic properties of oils. Their results are analyzed
statistically and have been found to be quite reliable and
reproducible.
“The most significant progress we have made toward
solution of the so-called reversion problem resulted from
an investigation of the methods used in Germany for
processing soybeans and soybean oil. The Germans had at
least one remedy for flavor instability in soybean oil. Their
practices appear to have some merit, although not completely
applicable to conditions in this country. Nevertheless, they
have provided us with a new insight into the causes of flavor
reversion and of some precautions that must be taken to
avoid it.
“German refiners use practically all their soybean oil
without hydrogenating it, mixing it with other types of
hard fats to produce blended products, chiefly margarine.
The reason for this is that they discovered how to prevent
the reversion of unhardened oil, or at least to inhibit its
occurrence during the normal shelf life of the products, but
their procedure is not applicable to hydrogenated soybean
oil. The German method consists of the addition of a small
amount of citric acid in the deodorization step, but it is
highly effective only if the oil has been produced with a
minimum of abuse and harsh treatment during production
and in the earlier stages of refining.
“Cause of Reversion: The elimination of these
deleterious practices, in our opinion, affords one of the

promising approaches to solution of the flavor problem in
this country, for we have obtained considerable evidence
that such abuses are occurring in many, perhaps most, of the
processing mills and refineries in this country. We intend to
pursue the study of these apparently harmful conditions, with
a view toward suggesting corrections.
“We are also attempting to discover the exact cause of
flavor reversion, hoping that success will enable us to devise
means for preventing the chemical reactions responsible for
undesirable flavors and odors. In our studies of reversion, we
have received excellent cooperation from the processors and
refiners and have maintained close contact with the Soybean
Research Council.
“Other research carried out at this Laboratory may
be grouped under the broad heading of ‘processing.’ As I
mentioned before, in attempting to improve the color of
soybean protein for paper coatings and its flavor for edible
purposes, we found it necessary to modify the method of
removing the oil from the beans. If alcohol is used as solvent
instead of the usual hydrocarbon solvent for oil extraction,
the resulting oil meal may be used to produce a protein of
much improved color and blander flavor. A favorable feature
of this alcoholic extraction is the method of separating oil
from the miscella, which avoids distillation of the solvent.
We expect this new type of soybean processing will result in
products of increased value and utility.
“Study of Fractionation: The separation of soybean
oil by purely physical means into two fractions, one more
suitable for edible use and one more suitable for protective
coatings, has been intensively studied. The principles of
this continuous process of liquid-liquid extraction are well
established but our engineering studies on this process are
not yet complete.
“Largely as a part of these so-called processing studies,
but based also on our other work on soybeans, we have
accumulated a large amount of background information. The
availability of this information, and of the research workers
who have read and thought about their respective problems,
has made it possible to furnish much help to inquirers such as
farmers, processors, industrialists, agents of the government,
experiment stations, and others. This information has been
of immediate and tangible value, although in a sense it is a
byproduct of our research program. Thus, specific formulas
that call for soybean products have been furnished to makers
of plywood, paint manufacturers, paper coaters, tanners,
and many others who have requested assistance. Groups
of farmers, county agents, and business men have received
advice on the advisability of establishing processing plants or
the operation of such plants.
“This review of past and present research of the
Northern Regional Research Laboratory indicates, I trust,
a program with some very definite accomplishments to its
credit. Its flexibility is not the least of its important features,
yet this in no way hinders adherence to a definite objective
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for wider industrial application of soybean products. It is, we
feel, a program that is and will continue to be exceptionally
valuable to growers and to those in industry.” Address:
Northern Regional Research Lab., Peoria, Illinois.
4707. Morse, W.J. 1947. The versatile soybean. Economic
Botany 1(2):137-47. June.
• Summary: An excellent overview of the multifaceted
soybean, by the world’s leading expert on the subject, written
at about the time of his retirement. Contents: Introduction.
Nomenclature. History. Present day production. Diseases.
Use as food. Use as a source of oil. Soybean meal.
In oriental countries, the soybean is used mainly for
food; “pressed, it gives oil for cooking; sprouted it gives
a fresh vegetable rich in vitamins; picked when green, it
makes an excellent green vegetable; ground dry, it makes
flour; soaked and ground with water, it provides milk, and
the curdled milk furnishes the famous bean curd or tofu–the
boneless meat of the Orient–used in the form of various
cheeses and as a meat substitute; roasted beans are used as
salted beans and in cakes and candies; roasted beans and
bean flour enter into numerous health drinks [resembling
coffee]; fermented bean pastes are used in soups and for
preserving vegetables; and boiled beans are eaten with
millet, rice, or kaoliang.”
Contains 11 photos. Address: USDA.
4708. Reiser, R. 1947. A study of lipids in commercial feeds.
J. of the American Oil Chemists’ Society 24(6):199-204.
June. [34 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Div. of Chemistry, Texas Agric. Exp. Station,
College Station, TX.
4709. Soybean Digest. 1947. Worldwide trek to learn about
soys. June. p. 23.
• Summary: During the past 2 years more than 50 scientists,
plus businessmen and government officials, coming from
20 foreign countries, have travelled to the Plant Industry
Station, Beltsville, Maryland, to confer with W.J. Morse,
head of soybean investigations for the USDA. During the
past 3 years Mr. Morse has filled about 160 requests from
other parts of the world for soybean breeding strains. “For
example, in filling a request from Korea recently, he included
seed from the most promising strains of 2,500 original
sample he collected there in 1929 and 1930 and has kept
viable by frequent growing.”
A small portrait photo (taken in about 1937) shows
William Morse.
4710. Soybean Digest. 1947. Stock organisms for preparing
soy sauce. June. p. 24.
• Summary: “The U.S. Department of Agriculture has
announced that strains of four organisms desirable in

preparing soya sauce have been added to the culture
collection of industrial ferments at the Northern Regional
Research Laboratory at Peoria, Illinois... The fermentation
division of the Bureau of Agricultural and Industrial
Chemistry credits Pei Sung King of the National Bureau of
Industrial Research, Chungking, China, with aid in selecting
the strains of organisms and standardizing a process of
fermentation that yields a high-quality sauce. Mr. King has
been a guest worker at the Northern Laboratory.
“The preparation of soya sauce calls for a brine
fermentation of the beans for from 30 to 90 days. But the
‘starter’ used in this process is a mixture of three previously
prepared cultures: (1) of a mold that develops on cooked
rice; (2) of a yeast working on soya broth; and (3) of a
bacterial fermentation of soya broth.”
4711. Staff of the U.S. Regional Soybean Laboratory,
Southern Section. comps. 1947. Results of the Cooperative
Uniform Soybean Tests, 1946: Part II. Southern
States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 141. June. 118 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/46soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation. Location of
uniform tests [outline map of southeastern United States].
Weather summary. Methods. Uniform test, Group III.
Uniform test, Group IV-S. Uniform test, Group VI. Uniform
test, Group VII. Uniform Test, Group VIII. Preliminary
Group V. Effect of location on composition. Disease
investigation.
“Introduction: Breeding to develop adapted highyielding varieties of soybeans, having a composition most
suited to industrial utilization, is the chief objective of the
cooperative program between the U.S. Regional Soybean
Laboratory and the State Agricultural Experiment Stations
of the Southern States. Active breeding programs are under
way at a number of locations, representative of a wide range
in environmental conditions. The free exchange of material
for preliminary study between cooperative breeders is
providing an excellent basis for the evaluation of new strains
over the region. Many new strains from this program have
been selected from hybrid populations for further study. All
promising material is classified into maturity groups and is
grown along with check varieties at a sufficient number of
locations to enable agronomists to determine the value of
these strains over a wide range of environmental conditions.
“Strains adapted to the Southern States are entered in the
progressively later-maturing tests, Groups IV-S, VI, VII, and
VIII. At normal planting dates, the varieties and strains of
Group IV-S mature from late August to early September. The
varieties and strains of Group VI mature in early October,
those of Group VII in late October, and those of Group VIII
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in early November. The maturity of the varieties within these
groups are progressively later across the Upper South and
earlier in the Lower South.
“At the time the southern program was initiated in
1943, strains had not been developed of a maturity between
Macoupin or S100 of Group IV, and Ogden-Arksoy varieties
of Group VI. Varieties of this maturity would be particularly
desirable as the early maturity and harvest would allow more
time for seed-bed preparation and fall seeding of winter
grains, an excellent cropping sequence in the South. The
acreage per combine could also be materially increased by
growing varieties of different maturities. In this connection,
a group of new strains of Group V maturity, developed in the
cooperative breeding program, were grown in preliminary
tests at a number of locations in 1946. The better strains of
this group were selected by the collaborators and entered as
Uniform Test Group V in 1947 regional tests.”
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
4712. Watts, Victor M.; Kik, M.C. 1947. Effects of
dehydration and subsequent storage on the quality and
vitamin content of vegetables. Arkansas Agricultural
Experiment Station, Bulletin No. 469. 20 p. June. [5 ref]
• Summary: In 1943 the authors dehydrated “green shelled
vegetable soybeans of the varieties Bansei, Fuji, Funk’s
Delicious [Funk Delicious], Illington, Jogun, Willomi,
Wolverine, and Illinois #70210-1.” In 1943 they dehydrated
Bansei, Fuji, Illington, Imperial, Illinois #70210-1, Jogun
and USDA No. 3, No. 4, and No. 5. They were blanched
in the pods for 10 minutes and dried at 150ºF for 12 hours
until they reached about 25% of their prepared fresh weight.
“Refreshed and cooked beans so closely resembled the fresh
products of the same varieties as to be indistinguishable
from them. After a storage period of six for those varieties
dehydrated in 1943, and seven months for those processed
in 1944, no deterioration in color, taste, or flavor could be
noted.” Bansei and Jogun varieties rated the highest during

both years. Table 3 shows that large losses of ascorbic acid,
and moderate losses of thiamine and riboflavin occurred as
a result of dehydration and subsequent storage. Address: 1.
Dep. of Horticulture and Forestry; 2. Dep. of Agricultural
Chemistry. Both: Fayetteville, Arkansas.
4713. Christensen, Clyde M.; Moses, C.S. 1947. Molds and
bacteria that delaminate plywood bonded with casein and
soybean glues. Southern Lumberman. July 1. *
Address: USDA Bureau of Plant Industry.
4714. Product Name: Norelac.
Manufacturer’s Name: General Mills, Inc.
Manufacturer’s Address: Minneapolis, Minnesota.
Date of Introduction: 1947 July.
Ingredients: Soybean oil.
How Stored: Shelf stable.
New Product–Documentation: Hilbert, G.E. 1947.
“Soybean research at the Northern Regional Research
Laboratory, 1946-47.” Soybean Digest. Sept. p. 42, 44,
46, 48. Page 46: “Production of Norelac: Translation of
production of Norelac to commercial scale. Progress on
the development of a process discovered by Drs. Cowan,
Teeter and Manley for the production of the synthetic resin,
Norelac, by chemical modification of soybean oil was
reported at last year’s meeting of the American Soybean
Association. The evaluation of Norelac has now passed
through the pilot-plant and semi-commercial stage. On July
1, 1947, General Mills, Inc. began full-scale commercial
production in a new plant having a capacity of 100,000
pounds of finished resins per month. Norelac is used
primarily as a heat-sealing agent in the packaging of foods,
and in other methods for the preservation of foods. Uses for
Norelac are expanding.”
4715. Hayward, J.W. 1947. Problems in the use of soybean
oil meal for feed and soy flour for food. Soybean Digest.
July. p. 16, 18, 19, 21-22, 24.
• Summary: This speech was presented at the Soybean
Conference at Peoria, Illinois, in February.
Soy flour projects (p. 22): “These projects were
concerned with such things as taste appeal of soy bread after
continuous use of it; effect of different levels and of different
types of soy flours on the baking qualities of bread; stability
of soy flour; insects infesting soy flour during storage; and
numerous other types of projects.
“Dr. A.K. Smith here at this U.S. Regional Laboratory
[Peoria, Illinois] has done considerable work on the matter
of the proper protein factor to be used for soy flour–that
is the factor to be used in converting Kjeldahl nitrogen to
protein. The National Research Council and consequently the
Bureau of Human Nutrition and Home Economics, USDA,
are insisting on the factor of 5.7 in contrast to the commonly
used factor 6.25. The low factor is unfavorable to soy flour
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and apparently is not correct. The 6.25 factor is too high,
but the one commonly used for similar non-cereal products
in the feed and food world. We need the assistance of your
Regional Laboratory in establishing the correct factor, which
seems to be, according to Dr. Smith and his associates,
approximately 5.9.
“Our soy flour industry can certainly use to advantage
all the technical assistance you can spare on several current
projects pertaining to soy flour. The following assignments
are suggested for your consideration:
“(1) Express numerically some of the specific
observable functions of soy flour in baked goods and the
like.
“(2) Determine the effect of using special varieties
versus present selected milling varieties for the production of
soy flour by the methods commonly used by our industry for
its manufacture.
“(3) Explore methods of manufacturing soy flour to
see if it is economically possible to effect improvements in
quality aspects such as thermophilic bacteria content, flavor,
color, particle size and certain functional characteristics
such as volume, crumb texture and shelf life of baked goods,
especially bread.
“(4) Develop a better consumer acceptance for various
foods containing proper amounts of soy flour for product
quality and improved nutrition.”
A small portrait photo shows Dr. Hayward. Address:
Director of Research for the Archer-Daniels-Midland Co.
4716. Nelson, W.L.; Hartwig, E.E. 1947. Profitable soybean
yields in North Carolina. Better Crops with Plant Food
31(6):6-10, 40-41. June/July.
Address: Agric. Exp. Station, Raleigh, North Carolina.
4717. Soybean Digest. 1947. Williams is dead. July. p. 30.
• Summary: Prof. Charles B. Williams, age 76, first dean of
the School of Agriculture and a well known research worker
with soybeans at North Carolina state College, Raleigh, died
of a heart attack at his home in Raleigh on June 24.
He was a member of the North Carolina State College
faculty for over 53 years. His research was conducted largely
in the fields of soybeans, soil surveys and fertilizers. In 1918
the Country Gentlemen selected him as one of the seven top
ranking men in the U.S. in agricultural research.
4718. Yessel, A.J.; Black, C.A. 1947. Soil type and soil
management factors in hemp production. Iowa Agricultural
Experiment Station, Research Bulletin No. 352. p. 384-424.
July. [4 ref]
• Summary: Hemp (Cannabis sativa) come into prominence
as a strategic war crop shortly after United States’ imports
of abaca and sisal were cut off from the Philippines and
the Netherlands Indies. Production of hemp in the United
States was expanded from about 3,000 acres annually during

the period of 1939 to 1941 to 146,000 [harvested] acres in
1943.”
The yield of hemp differed considerably on various soil
types and on the level of available nitrogen in the soil.
The crops grown before hemp affected hemp yields
by adding nitrogen to the soil with the following relative
productions: clover or lucerne 100, soybeans 75, oats or
maize 57, sorghum 35. Address: Iowa State College of
Agriculture and Mechanic Arts, Ames, Iowa.
4719. Caldwell, Joseph S.; Culpepper, C.W.; Hutchins,
M.C.; Ezell, B.D.; Wilcox, M.S. 1947. Dehydration of green
vegetable soybeans: A comparison of quality in nineteen
varieties and strains with that of canned green and mature
dry beans. Canner (The) 105(10):13-16, 24. Aug. 30;
105(11):13-14, 16, 26. Sept. 6; 105(12):15-16, 18. Sept. 13;
105(13):35-36. Sept. 20. Summarized in Soybean Digest.
March 1948, p. 20-30. [25 ref]
• Summary: “Japanese horticulturalists classify vegetable
soybeans as garden vegetables and have developed and
selected about 125 distinct varieties which they grow
especially for food purposes... out of a total of about 125
varieties introduced from Japan [to the USA], approximately
25 are fairly well adapted to conditions in some or most
of the important soybean-producing districts and combine
satisfactory yields and good to excellent quality as fresh
green beans.”
“The canning of vegetable soybeans on a commercial
scale is assuming some importance. Twenty-three canning
companies in 12 states included soybeans in the list of
products packed in 1944. The number was reduced to 16
in 10 states in 1946” [according to the National Canners
Association, Canners Directory, for 1944 and 1946]...
Commercial freezing of soybeans, either alone or in
combination with sweet corn as succotash, has very recently
begun by a few commercial operators.
For the first varieties to reach usable maturity, the green
pods were picked from the plants by hand, spread in the
laboratory on wire trays to a depth of about an inch, steamed
for a few minutes to soften the pods, then shelled in a powerdriven pea huller equipped with special screens having
openings of suitable size. “This method proved slow and
unsatisfactory, as the pods clung together in masses so that
many remained unopened even after two or three passages
through the machine, while the empty hulls broke up and
tended to clog the screens.” A much more satisfactory and
efficient method is described, still using the pea huller.
Table 1 shows the 17 varieties of green vegetable
soybeans used, date harvested, days from planting screen
size, length of blanch, total solids content, ascorbic acid
content (hand shelled, or steamed then machine shelled),
carotene content, and yield of dry product as a percentage
of fresh product. The varieties, listed alphabetically, are:
Aoda, Bansei, Emperor, Etum, Giant Green, Hahto, Imperial,
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Jogun 2, Kanum, Kanro, Rokusun, Sousei, Tastee, Willomi,
and Wolverine. The varieties with the best scores after
dehydration were Willomi (strain A), and Etum. Address:
USDA.
4720. Courier (Champaign-Urbana, Illinois). 1947. Soybean
group awards honor to Hackleman. Aug. 9. *
4721. Rubin, Max; Bird, H.R. 1947. A chick growth factor in
cow manure. V. Relation to quantity and quality of soybean
oil meal in the diet. J. of Nutrition 34(2):233-45. Aug. 11.
[17 ref]
• Summary: When soybean oil meal was fed to chicks
at 70% of the diet, there was an inhibition of growth and
increased mortality. Both of these effects were counteracted
by the addition to the diet of the growth factor from cow
manure, but not by the addition of methionine. The cow
manure growth factor improved the nutritional value of a
chick diet containing raw soybean oil meal and the only
protein concentrate, but the improvement was not as great
as when a diet containing a heated soybean oil meal was
supplemented with the cow manure factor.
Note 1. The growth factor in cow manure turned out to
be vitamin B-12.
Note 2. This is the earliest English-language document
seen (June 2005) that uses the term “growth factor” in
connection with what was later identified as vitamin B-12.
Address: Bureau of Animal Industry, USDA, Agricultural
Research Center, Beltsville, Maryland.
4722. Cartter, J.L. 1947. Research on soybeans. Soybean
Digest. Aug. p. 12-14, 17.
• Summary: A talk given on Feb. 28, 1947 at the Soybean
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, discusses some of the accomplishments of the
Regional Soybean Laboratory at Urbana.
Editor’s introduction: “A comprehensive breeding and
disease control program, tailor-made to fit the changing
needs of the times, has been developed by the U.S. Regional
Soybean Laboratory. Mr. Cartter has been agronomist in
charge of the Laboratory at Urbana since 1942.”
“We plan to tell you this morning about the organization
of the U.S. Regional Soybean Laboratory and some of the
accomplishments. We will also discuss the soybean disease
investigations of the Division of Forage Crops and Diseases
and mention some of the accomplishments of that work. The
U.S. Regional Soybean Laboratory was organized in 1936,
being the third of a series of laboratories initiated under the
Bankhead-Jones Act. The Soybean Laboratory as originally
set up was a cooperation between the Bureau of Plant
Industry, Soils, and Agricultural Engineering; the Bureau of
Agricultural and Industrial Chemistry; and the 12 states of
the North Central region.
“In 1942 the work on industrial utilization of the

soybean was transferred to the Northern Regional Research
Laboratory. At that same time, there was an urgent need
developing for additional vegetable oils and high-protein
feeds to meet the demands of the war period. At the request
of the experiment station directors of the Southeastern states
and with the permission of the directors of the North Central
states, the work of the Laboratory was expanded to include
the two regions. The purpose of the Laboratory as set forth
in a cooperative agreement approved by the North Central
directors in October 1942 reads as follows:
“’The object of the research to be done under this
memorandum is to develop, through breeding, adapted
superior strains or varieties of soybeans for industrial
purposes and to obtain facts relating to the effect of variety,
soil, climate, fertilizers, minor elements, and disease on the
growth methods of production, and composition of soybean
seed for industrial uses.’
“Work during the first few years was devoted to
fundamental studies on the methods of breeding soybeans
and on exploring the factors affecting accuracy of nursery
trials. Along with this work we also began the collection of
soybean introductions and selections to serve as a foundation
stock of germ plasm for the breeding work. Along with
these fundamental studies and the collection of foundation
material, an extensive program of breeding was initiated.
“The development of improved varieties of soybeans,
in early years, came through selections from introductions
obtained from the Orient. This first work, which occupied the
period up to the last few years, resulted in the development
of such varieties as Dunfield, Illini, Manchu, Richland, and
many of the other varieties with which we have been familiar
in the past and which have played an important part in the
establishment of soybeans as a major crop.
“New, improved soybean varieties are now produced
largely by hybridization. Most of the crosses that are being
developed through the cooperative program are made at four
or five breeding centers and the better of the segregating
plant populations are distributed in an early stage to all the
interested experiment stations so that further selection can be
done in the area for which the strains are being developed.
“In connection with the evaluation of new strains, the
establishment of an analytical section in the Laboratory
has permitted the use of chemical analysis as a tool in the
breeding work. In the past it has been customary to make
selection only for yield, lodging resistance, seed quality,
maturity, and such other agronomic factors that could
be observed. The use of chemical analysis has increased
tremendously the opportunities for developing varieties that
are superior for industrial use, as well as superior in yield.
“After strains produced through the breeding work have
become sufficiently fixed as to type, the better of them are
placed in preliminary nurseries. The best of these are entered
in what we have designated as the ‘Uniform Soybean Tests’
which have been set up to give a critical evaluation of the
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top strains that are being developed through the breeding
program. The varieties and strains we are studying in the
Uniform Soybean Tests are divided into maturity groups, and
starting with the very earliest, adapted to North Dakota and
Minnesota, we have designated these as the Uniform Test,
Groups 0, I, II, III, etc., extending down to Group VIII which
is composed of very late strains adapted to the southern part
of the Gulf Coast Region of the United States; During the
past season nurseries were planted at 44 locations in the
North Central states and at 52 locations in the South.
“Accomplishments of the Breeding Program: In regard
to accomplishments we will mention first some of the
progress in the Southeastern states. In 1943 and for the
next 2 years, the Uniform Tests which we established in
cooperation with the state experiment stations of the region
were composed mostly of the named varieties that were
available and were being recommended by the state stations.
These studies indicated that Ogden, which was then grown
to a limited extent, was outstanding in the upper half of the
Southern region, being the highest in yield and oil content
of the strains under test, and being very lodging resistant. It
is now the principal variety in this area. Ogden, however, is
rather short especially on poor soils, and has a tendency to
shatter. It is now being used extensively in crosses to carry
its desirable qualities into new strains that are taller and hold
their seed better.
“Roanoke, a selection from a mixed seed lot, has been
developed at the North Carolina Experiment Station by Jack
Rigney of the agronomy department and Edgar Hartwig
of the Laboratory. Roanoke is some 10 days later than
Ogden, being of about the same maturity as Volstate. It has
been outstanding in the central South, slightly out-yielding
Volstate, and having an oil content about 0.7 percent higher.
“A selection out of a cross Haberlandt x Ogden is
showing much promise in recent yield tests. This strain
has the yield of Ogden combined with the taller and better
seed-holding habit of the Haberlandt variety. In general it
is adapted to less fertile soils than Ogden and embodies the
high oil content characteristic of the Haberlandt. Many of
these new strains will rapidly replace the older varieties, as
their value is realized and seed stocks become available.
“Up to this year there have been no particularly
outstanding strains of the maturity of Group V, that is, for
material to be grown through Tennessee, northern Arkansas,
and Oklahoma. We are starting in 1947 a Group V nursery
which will contain strains from crosses between Dunfield
x Arksoy, Haberlandt x Dunfield, and a number of other
crosses between the better northern and southern strains. We
feel confident that through this breeding program strains will
be developed that will be superior and well adapted to this
area.
“Southeastern States: In the southeastern part of the
United States some difficulty has been encountered in
obtaining strains with good seed quality. It has been found

that varieties coming from the Nanking region of China are
able to develop good seed under these conditions. Many
of these types, such as Monetta, Nanking, Palmetto, and
Missoy, have been crossed with such high-yielding, highoil-content strains as Odgen and Volstate, and selections
from these crosses have been obtained that give indication
of being superior to any of the strains now available for the
southeastern Coastal Plains region. One of these new strains
from a cross Ogden x Missoy entered in Uniform Test,
Group VII, in 1946 led these strains in yield in the Southeast
this first year.
“Turning to the North Central States, the first few
years of the Laboratory work, so far as the development of
varieties and strains was concerned, was devoted mainly to
the agronomic and chemical evaluation of the varieties that
were available. Among the strains released on the basis of
the evaluation were Patoka, Gibson, and Earlyana developed
by the Indiana Experiment Station; Chief, developed by
the Illinois Station; and Boone, developed by the Missouri
Station. By growing strains in the Uniform Nurseries at
many locations in a region, it has been possible to evaluate
them in a relatively short period of time. This is due to the
fact that within a single year the seasonal. conditions will
vary considerably from place to place giving the equivalent
of several crop years of information within a single season.”
Continued. Address: Agronomist in Charge, Regional
Soybean Lab., Urbana, Illinois.
4723. Cartter, J.L. 1947. Research on soybeans (Continued–
Document part II). Soybean Digest. Aug. p. 12-14, 17.
• Summary: Continued: “A Canadian variety, Capital,
developed at Ottawa, Ontario, has been tested widely from
Oregon to New York for the first time in the Uniform Tests
in 1946, and has proved to be high in yield and high in oil
content. This strain being earlier, taller, higher in yield and in
oil content than Mandarin (Ottawa) should be valuable in the
northern tier of states.
“Another promising strain for the Northern states, a
selection from Mukden x Richland developed in cooperation
with the Iowa station is somewhat earlier than Earlyana,
stands up Much better, yields more and has a higher oil
content. It should be very useful in southern Minnesota,
Wisconsin, Michigan and northern Indiana.
“Another selection from the same cross has been
yielding only slightly under Lincoln, has averaged from 4 to
7 days earlier, and has ranked better in lodging resistance and
equal in oil content. This strain will probably be released this
year and should replace Richland in its area of adaptation as
well as some of the Lincoln acreage where earlier maturity
is desired. Lincoln is probably the most outstanding variety
developed to date. This strain, originating from a natural
cross between Mandarin and Manchu, was developed
cooperatively by the Illinois Station and the Laboratory and
was released for increase simultaneously by several of the
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stations in the Cornbelt. Lincoln has proved outstanding in
yield and oil content in its area of adaptation and is rapidly
replacing such varieties as Illini, Dunfield, Mukden, Manchu,
and others of similar maturity. The variety Lincoln at present
is grown on over half of the soybean acreage in Illinois and
Indiana and is partly responsible for the high yield per acre
obtained last season.
“Drawback of Lincoln: This variety, while being
outstanding in yield and oil content, does not have all the
lodging resistance that producers would like, nor is it early
enough for growing in the northern parts of Indiana, Illinois,
and Iowa. A backcross, Lincoln x (Lincoln x Richland),
has been made for the purpose of combining the high yield
and high oil content of Lincoln with the lodging resistance
and earliness of Richland. The earliest segregates from this
backcross have been sent to Minnesota, the slightly later
material sent to Wisconsin, Iowa, Indiana, and Ohio, and
the late material from the cross held at Urbana and points of
similar latitude. Transgressive segregation for earliness has
been obtained and some of the progeny from this backcross
show promise of being early and lodging resistant, as well as
having high yield and high oil content.
“A selection from a cross Dunfield x developed
cooperatively with Iowa, has averaged higher in oil content
than either of the parents, being outstanding at many of the
nursery locations, occasionally exceeding Lincoln in yield

and oil content. This strain has good lodging resistance, but
its yield performance has been somewhat erratic. It is of
entirely different parentage than Lincoln and for this reason
the pathologists are recommending on the basis of their
experience with other crops that the variety be released for
increase in areas where its performance has been as good as
that of Lincoln. The basis for this recommendation is that in
case of a serious outbreak from some new and quite virulent
disease, one variety of a crop might chance to be resistant
to the particular disease while another variety embodying
different germ plasm might be susceptible.
“Some New Strains: A number of improved strains
of Group IV maturity have been developed in cooperation
with the Indiana Station. One of them from a cross between
Dunfield and Mansoy is being considered for release. This
strain has a high yield and high oil content and is well
adapted in the Group IV area. This strain is taller than Patoka
and equal in lodging resistance. It has better yield and higher
oil content than Chief, Patoka and Gibson, and may well
replace these varieties.
“Thus as we look at the new varieties that have been
developed through the cooperative efforts of the state
experiment stations and the Laboratory, we see that in
general these varieties have a wide area of adaptation,
illustrating the value of a coordinated regional approach in
this work.
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“Organization of the Disease Work: We would like to
tell you about the organization of the soybean disease project
in the Division of Forage Crops and Diseases and of some of
the accomplishments of this work.
“For several years after soybeans were introduced into
this country we frequently heard the expression that the crop
was free from diseases. This is the usual experience with
a crop that is introduced into a new locality, and it is not
until the crop has been grown for a number of years and the
acreage becomes concentrated that serious diseases begin
to make their appearance. This is the case with soybeans.
In 1944 through the efforts of soybean producers and
processors funds were made available by Congress to the
Bureau of Plant Industry for conducting research on soybean
diseases.
“At the time the soybean disease work was initiated in
the Department of Agriculture, the fundamental knowledge
in this field was remarkably low. We are, therefore, still very
much concerned in our disease work with the fundamental
nature of the diseases.
“The research work under the new soybean disease
project in the Division is being devoted to the study of the
life histories and control of diseases and the development
of methods of testing soybean strains for resistance. The
work is closely integrated with the work of the Soybean
Laboratory and the state experiment stations. The leader of
this new project is located at Urbana with a coordinator for
the southern work located at the southern headquarters for
the Laboratory project at Stoneville, Mississippi. In this way
close coordination can be maintained. Cooperative disease
work is being conducted in 11 states at the present time.
“There are 25 or 30 diseases that affect the soybean,
some of them being more serious than others. The work on
two of these diseases, bacterial pustule and downy mildew,
exemplify the manner in which we are integrating this work
with that of the breeding project. It has been found that a
Southern variety, C.N.S., while not being a superior one
agronomically does carry resistance to bacterial pustule.
Crosses have been made between C.N.S. and superior
varieties from other areas in order to introduce this factor
of resistance into these new strains. Progeny from several
of these crosses have shown sharp segregation for pustule
resistance, giving us definite promise that this phase of the
program will be successful.
“With downy mildew we have also found that breeding
for resistance is possible and several crosses have been made
for the purpose of developing improved mildew resistant
strains.
“Two other diseases, bud blight and brown stem rot, are
relatively new and give evidence of being among our most
severe ones in this area. Bud blight caused by the tobacco
ring spot virus has been quite destructive in rather localized
areas and if given ideal conditions might prove serious. This
disease is manifest in several ways, depending upon the

stage of growth of the soybean plant at time of infection.
The disease is not carried in the seed so far as we have
been able to determine by extensive investigations. So far
no insect vector or over-wintering plant has been found to
carry the virus from season to season. The present work on
this disease, therefore, embodies a search for possible insect
vectors, alternate hosts and resistant varieties.
“Brown Stem Rot Threatens: Brown stem rot is possibly
the most threatening of any of the diseases that are now
known to attack the soybean. It is caused by a fungus
recently identified as of the genus Cephalosporium, being a
new species published on recently by Presley and Allington.
The fungus exists in the soil and attacks the soybean plants,
possibly through the roots. The first leaf symptoms usually
appear in the fall as the plants approach maturity, generally
appearing as a withering of the leaf tissue between the veins.
These leaf symptoms often occur quite suddenly and may
be mistaken for a light frost. Stem symptoms consist of a
browning of the pith, usually starting from the base of the
plant and working upwards. It may be distinguished from
bud blight by the fact that bud blight also causes a browning
of the pith but this browning generally starts at the upper
nodes of the plant and works downward.
“In several locations this past season Dr. Allington and
his co-workers have observed areas of severe infection of
brown stem rot sharply delineated from healthy areas in the
field by straight lines. In all of these instances a history of
the field showed that in the infected portion soybeans had
followed soybeans, either directly or with only one or two
other crops intervening in the rotation. The healthy area of
the field was that portion where soybeans had not followed
soybeans directly but where the soybean crops had been
separated at least 3 years in the cropping sequence. These
observations give us a lead on a possible control, and we are
now advocating that in areas where this disease has appeared
soybeans should not follow soybeans in the cropping
sequence oftener than once in 4 years.
“A search is being made among all the introductions and
selections that are available in an effort to find types that are
resistant to the various soybean diseases that are of economic
importance. As these resistant strains are found they will be
crossed with the better agronomic types for the purpose of
producing improved, disease resistant strains for industrial
use.”
Photos show: (1) An aerial view of the Delta Experiment
Station at Stoneville, Mississippi, where the breeding
work of the Southeastern states is centered. (2) J.L. Cartter
standing as he speaks. (3) The Ohio State University football
stadium. Address: Agronomist in Charge, Regional Soybean
Lab., Urbana, Illinois.
4724. Dutton, Herbert J.; Moser, Helen A.; Cowan, J.C.
1947. The flavor problem of soybean oil. I. A test of the
water washing-citric acid refining technique. J. of the
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American Oil Chemists’ Society 24(8):261-64. Aug. [10 ref]
• Summary: The first of a 13-part study, published from
1947 to 1953. During the past 12 years, soybean oil
production in the USA has risen from less than 50 million lb/
year to about 1,300 million lb/year–a 26-fold increase. The
shortage of other food oils during the late war was a major
reason for this growth. However soybean oil does not have
the flavor stability of the edible oils it has replaced.
Investigations of the German oilseed industry show
that German oil refiners consider “lecithin” responsible for
flavor instability. “’Lecithin’ was reportedly removed by two
successive water washings of freshly extracted soybean oil
prior to alkali refining. Traces of lecithin which remained
were thought to be inactivated by the introduction of citric
acid (0.01%) during deodorization.”
The procedure said to have been used by German
soybean oil refiners was tested on a laboratory scale
and seems to have significant merit. A graph shows
that oils subjected to a thorough degumming, with the
subsequent addition of a small amount of citric acid during
deodorization, had much better flavor stability than those
refined using the conventional process. Address: Northern
Regional Research Lab., Peoria, Illinois.
4725. Food Industries. 1947. Increase palatability in soybean
drying. 19(8):1100. Aug.
• Summary: If green soybeans are used for drying instead
of mature soybeans, a fresh vegetable flavor and increased
palatability are the result. The green soybeans should be
blanched for at least 8 minutes (often up to 16 minutes)
to give a good firm texture with no decrease in either
palatability or other quality characteristics. These USDA
recommendations are for those who wish to add to the
American diet a new vegetable that keeps well.
4726. Jeter, F.H. 1947. A North Carolina pioneer [C.B.
Williams]. Soybean Digest. Aug. p. 17.
• Summary: “Like a voice in the wilderness, C.B. Williams,
agronomist for the North Carolina Experiment Station, and
one-time director, cried out 30 years ago that the soybean
was one of the most valuable plants ever to come to the
state. I met Mr. Williams for the first time in the summer of
1914. That next November, I began work at State College
as extension editor under the newly established agricultural
extension service. One of the first jobs I was called upon to
do was to help Mr. Williams sell soybeans to the farmers of
the state. He stood almost alone. But he was indomitable in
the courage of his convictions.
“Not only did be get samples of the beans from the
farmers down in Hyde County, or from Camden, his
native county, but he encouraged oil mills to buy the beans
for crushing purposes and then he made suggestions to
manufacturing concerns about using the beans for varnishes,
paints, and other uses. That was pioneer work in those

days. It was before the crusading of Henry Ford and others
interested in chemurgy.
“Many a time, I have seen the learned agronomist
crunching a bit of cracker or cookie made from soybean flour
and, though the refining process had not been perfected, he
claimed that it was delicious.
“Perhaps, if he had let his claim remain at ‘nourishing’
and left off the matter of taste, he would have been more
successful in having the soy flour adopted as staple item of
diet.
“But, having charge of the experimental plots and all
of the research work in agronomy conducted by the state of
North Carolina at that time, Mr. Williams saw to it that all
new introductions of soybeans were tested in this state. He
conducted variety demonstrations, fertilizer demonstrations,
and breeding work. He wrote pages of solid copy for the
newspapers and local farm magazines and he used the
old Farmers’ Institutes and their successor, the extension
meeting, to promote the growth of soybeans. In a way he was
successful. North Carolina adopted the soybean for a brief
period. Some new varieties were originated; studies were
made as to shattering; the two-wheeled mechanical soybean
harvester was invented; and the place of the bean in the crop
rotations of that day was investigated. The first commercial
manufacture of soybean oil and oil meal in the United States
was started on December 13, 1915, by the Elizabeth City Oil
and Fertilizer Co. of Elizabeth City in Pasquotank County,
N.C. This came largely at Mr. Williams insistence. The
mill crushed about 20,000 bushels of soybeans at that time;
and the manager of the mill said that changing over from
crushing cottonseed to crushing the soybeans did not involve
an expense greater than $5. Brought in by Sea Captain: Mr.
Williams once told me that the first soybeans coming to
North Carolina were brought to Hyde County about 1870 by
an old sea captain who secured the beans in the Orient. In
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those days, men sailed the seven seas from the sand bound
coast of eastern North Carolina. Later the beans came to
Camden County and to old Edenton and to Elizabeth City
and, still later, began to be distributed about over all of the
coastal country. The growers called them Japan peas, coffee
berries, and other names. They are still known in that section
as ‘peas.’
“As the soybean began to spread from the coastal
lowlands across the state to the mountains, tobacco growers
said the land was made too fertile by the legume. Other kinds
of troubles seemed to follow the bean when it was planted
for a number of years on the farm. The tobacco growers did
not know about crowding more plants on the more fertile soil
or balancing the increased nitrogen by more phosphate and
potash, and so the beans lost favor. The Midwest took them
on, but from that time production began to decline in North
Carolina.
“They are coming back now as Tarheel growers realize
that they had just about lost something very valuable.
New varieties more suited to actual farming conditions in
this section have been originated by such men as Dr. E.E.
Hartwig, J.A. Rigney, and their agronomy associates.
“But the man who gave the soybean to the South was
Prof. Charles Burgess Williams. He was born in Camden
County, N.C.; educated at State College where he was
graduated in the first class; and served the state with lasting
devotion until his death from a heart attack on June 25,
1947. He was 76 years old at the time of his death. He was
the first dean of Agriculture at State College and its first
agronomist. During his prime, he probably knew more about
the crops and soils of his native state than any other man.
He was primarily responsible for the active soil survey work
undertaken, and he based his fertilizer and crop variety
recommendations upon field experiments conducted on the
several soil types. He was not a man who could be rushed
into rash statements, but his convictions were deep; and I
think that, even now, he is still somewhat disappointed in his
fellow North Carolinians who would not see in the soybean
the crop that he believed it to be.”
A portrait photo shows C.B. Williams.
4727. Revue Internationale du Soja. 1947. Le soya à travers
le monde [The soybean around the world]. 7(41-42):94-95.
July/Aug. [Fre]
• Summary: Contents: Germany (Several months ago a
brewery in Dortmund was developing a synthetic milk
composed of extracts of wheat malt and soybeans. This milk
was sent to several regions of Germany where the famine
was acute; it enabled infants to survive. This new milk,
made according to the formula of the Italian doctor Iaprino,
was called Maltavena. The results very much interested
the occupation authorities. In England, laboratories of the
Luster Institute had previously done experiments on the
same subject. Newborn rats drank the English Maltavena

[Lactovena] and developed magnificently).
United States. The prolonged shortage of linseed oil
during the war. Soya Corporation of American (in New York;
Mr. Burke). USDA. American stocks of soybeans. Canada.
China. Indonesia. Manchuria.
4728. Rossiter, Fred J. 1947. Export demand for soybeans.
Washington, DC: USDA Office of Foreign Agricultural
Relations. 5 p. Paper presented at American Soybean
Assoc. annual meeting, 6 Sept. 1947 at Columbus, Ohio.
Unpublished manuscript.
• Summary: “Between World War I and World War II
an average of 70 million bushels of soybeans moved in
international trade each year. European countries and Japan
were the principal importers. The soybean as a source of oil
and oil cake was firmly established in Europe prior to World
War II. Since hostilities ceased in 1945, European countries
have been inquiring where soybeans can be obtained. I have
been asked to give some indication as to the export demand
for American soybeans during the next 10 years. I am sure
there is a great deal of interest in this subject not only on
the part of our soybean industry but also on the parts of
the importing countries of Europe and the exporting areas
of Asia. No one of course dares to predict what the export
prospects will be for American soybeans 10 years hence. I
do not know at this time how many bushels of beans will be
exported from the 1947 crop. I am glad, however, to discuss
some of the factors that will influence the export demand
during the next few years.
“In order to appraise the foreign demand for American
soybeans, we must examine the supply of and demand for
fats and oils in other parts of the world. Since soybean oil
has many uses and many competitors, it is recognized that
either a domestic or a world wide shortage or surplus of one
fat or oil affects the price and consumption of all others.
“Although the total production of fats and oils in
the United States is continuing above the prewar level,
production in most parts of the world remains below prewar.
World production of 21 major edible and industrial fats and
oils during the prewar period (1935-39) is estimated at about
21.5 million short tons oil content. This estimate includes all
the important vegetable oils such as soybeans, cottonseed,
peanut, sunflower seed, coconut, palm, and flaxseed as well
as the animal fats–lard, tallow, butter–and the marine oils–
whale and fish. The production of the same commodities for
1946 was estimated at 17.7 million tons, or about 20 percent
below the prewar average. A preliminary estimate for 1947
places the production at about 19 million short tons or at
about 13 percent below the 1935-39 annual output.”
“The oilseed crushing mills in Germany were partially
destroyed and in Italy they were severely damaged, but in the
other continental European countries the crushing capacity
is fully equal to that of prewar years. In fact, as a result of
the conversion to solvent extraction, the capacity in several
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countries has increased.
These countries for several months have been craving
oilseeds to crush. They want to use their own facilities for
crushing the oilseeds, refining the oil, and making their own
margarine and shortening. They cannot afford to use their
limited foreign exchange to purchase finished products and
leave idle their own labor and crushing plants. Furthermore,
European countries want oilseeds to obtain protein feed to
rehabilitate their livestock industry. I know that our own
industry would like to have the business of crushing and
processing the oilseeds for Europe. The same is true with
wheat–our millers would like to grind the wheat, the bakers
would like to bake the bread, and the margarine industry to
spread the bread for sandwiches ready to feed the Europeans.
However, I believe the American taxpayer does not want this
country to continue large relief appropriations, but would
like to have the European countries get on their own feet.
“The oil mills of France, Belgium, the Netherlands and
Denmark are operating in 1947 at about 22 percent of their
present capacity whereas in the prewar years they operated
at about 85 percent of their capacity.” Address: Office of
Foreign Agricultural Relations, USDA, Washington, DC.
4729. Allison, J. Lewis. 1947. Present status of soybean
diseases. Soybean Digest. Sept. p. 49. [20 ref]
• Summary: Outlines the organization and scope of the
project for soybean disease research started in 1945 by
the U.S. Bureau of Plant Industry. A photo shows Allison.
Address: Senior Pathologist, Beltsville, Maryland.
4730. Burlison, W.L.; Woodworth, C.M. 1947. Research on
soybeans. Soybean Digest. Sept. p. 56, 58-59.
Address: Univ. of Illinois.
4731. Hilbert, G.E. 1947. Soybean research at the Northern
Regional Research Laboratory, 1946-47. Soybean Digest.
Sept. p. 42, 44, 46, 48.
• Summary: Subtitle: “Soybean adhesives for shotgun shells,
a soybean oil paste for low-cost paint, fractionation, and
Chinese soy sauce are projects underway at the Northern
Laboratory, reports its director.” A portrait photo shows G.E.
Hilbert.
Contents: Introduction. Oil content [of soybeans]
under commercial storage. Shotgun shell adhesive. All
soybean oil paint. Study of oil fractions. Flavor stability of
soybean oil. Use of citric acid. Production of Norelac [on a
commercial scale]. Chinese soya sauce (with the help of Mr.
Pai Sung King of the National Bureau of Industrial Research,
Chungking, China, who was a guest worker at the Northern
Laboratory). Summary.
“Use of citric acid: One step in the German process
involved a particularly thorough degumming operation and
the subsequent addition of a small amount of citric acid
to the oil during deodorization. This procedure has now

been tested on a laboratory, pilot-plant, and commercialplant scale. The use of citric acid has been found to have
considerable merit; that is, the storage life or flavor stability
of the oil is improved significantly.
“The investigation of the addition of citric acid to the oil
during deodorization has been extended to include a number
of related acids and other compounds. Some other acids
appear to be as good as citric acid; in addition sugar alcohols
such as mannitol and sorbitol have an effect similar to citric
acid. These alcohols and acids appear to combine with
metallic impurities in the oil and thus prevent their active
participation as catalysts in oxidizing soybean oil.
“It has also been found that improper or excessive
heating of soybean oil in stripping columns such as are used
in solvent extraction plants reduces the quality of the oil.
This work involves the testing of samples of soybean oil
obtained at various stages of the processing operation. These
samples of oil were obtained from various members of the
processing industry engaged in the production of soybean
oil. This type of investigation obviously can be pursued
effectively only through close cooperation with industry.
“In carrying out this work, it is, of course, necessary
to measure the flavor of the oil. Unfortunately chemical
methods are not satisfactory for this purpose. It has,
therefore, been necessary in evaluating the flavor of the oil
to resort to actual taste that is, organoleptic tests. In order to
eliminate the personal error, the measurement of the flavor
of oil has been reduced to a systematic basis by submitting
the oil to a relatively large group of experienced tasters and
then arriving at the end value by statistical analysis. The
procedure we have developed is a definite contribution to
the method of organoleptic evaluation. Several industrial
companies are adopting this procedure, thus permitting
independent groups of investigators to arrive at comparable
organoleptic evaluations and conclusions.”
Page 46: “Production of Norelac: Translation of
production of Norelac to commercial scale. Progress on
the development of a process discovered by Drs. Cowan,
Teeter and Manley for the production of the synthetic resin,
Norelac, by chemical modification of soybean oil was
reported at last year’s meeting of the American Soybean
Association. The evaluation of Norelac has now passed
through the pilot-plant and semi-commercial stage. On July
1, 1947, General Mills, Inc. began full-scale commercial
production in a new plant having a capacity of 100,000
pounds of finished resins per month. Norelac is used
primarily as a heat-sealing agent in the packaging of foods,
and in other methods for the preservation of foods. Uses
for Norelac are expanding.” Address: Director, Northern
Regional Research Lab., Peoria, Illinois.
4732. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program. USDA Miscellaneous Publication No.
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623. 26 p. Sept. Summarized in Soybean Digest, Nov. 1947,
p. 35. [148 ref]
• Summary: Page 1: “Prepared in the Office of the
Administrator of the Agricultural Research Administration
in collaboration with those responsible for the research
described.”
Contents: Introduction. Background of soybean
problems. Organization of the Laboratory. The cooperative
research program. Accomplishments of the research work:
Soybeans and their industrial uses, protein content of
soybeans, oil content of soybeans, improvement of soybean
varieties (the new Lincoln variety, extending the range of
soybean production, basic information on varieties and
strains, physiological studies), disease-control studies,
extension of the cooperative program to the South, storage
of soybeans, establishment of standards and studies of
composition and use, research services to growers and
processors, improving industrial products from soybean
meal, improving industrial products from soybean oil.
Publications of the soybean laboratory and cooperators.
The lengthy bibliography is titled “Publications of
the Soybean Laboratory and Cooperators.” It includes the
research of the Laboratory prior to its transfer to Peoria in
1942. This publication is one of a series of nine covering the
regional laboratories established under the Bankhead-Jones
Act of 1935.
This publication begins: “Establishment of a new
laboratory to study ‘America’s fastest expanding crop’ was
announced by the Secretary of Agriculture on March 16,
1936. ‘Twelve North Central States and the U.S. Department
of Agriculture have opened a cooperative soybean industrial
research laboratory at Urbana, Illinois,’ the announcement
reported. The 12 participating States were Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri, North Dakota, and South Dakota (fig. 1).
“Representatives of the Department and of the
experiment stations of these States had met in Chicago
February 7, 1936, to give joint consideration to the
establishment and planning of a regional laboratory under
the provisions of the Bankhead-Jones Act. Suggestions for
research received from the States were used in outlining
a proposed program for the consideration of the joint
conference, which recommended approval of a soybean
laboratory for the region and agreed to the general
objectives.
“Background of Soybean Problems: During the
period 1926-35 the acreage of soybeans harvested for
beans increased from 466,000 to 2,915,000 acres, and the
production of beans rose from 5,239,000 to 48,901,000
bushels. Much of this expansion took place in States of the
north-central region. The research and educational programs
of State agencies and the Department contributed to this
growth. The availability of new varieties of soybeans suited
to differences in soil fertility and length of growing season

was an important factor in the expansion of production into
new areas. The study and distribution by the Department of
thousands of new introductions of soybeans from the Far
East provided material for this expansion.
“The demand for food and feed crops in the years
1915-25 had given considerable impetus to the growing of
soybeans for hay and grazing, which created a demand for
seed beans. As better adapted varieties were established, seed
production expanded into new areas, and attractive prices for
the seed stimulated seed growing in areas that had previously
depended on outside sources.
“The use of soybeans for hay and grazing familiarized
many farmers with the crop. Soybeans proved resistant to
drought and provided a legume for use on lands unsuited to
the production of red clover. On other lands where red clover
frequently failed, the soybean was used as a catch crop. It
also fitted into the primary cropping system of certain areas
of the region, replacing grain, particularly oats. The period
1925-35 was marked by diminishing export outlets for grain,
and growers were looking for new crops.
“According to the annual report of the Illinois
Agricultural Experiment Station for 1935-36, on 102 farms
in the heavy soybean-producing area in Illinois, soybeans
in 1935 occupied 36 percent of the total farm area and 42
percent of the area in harvested crops, as compared with
about 16 percent and 20 percent, respectively, in 1928
and 1929. This rapid increase came about largely because
farmers substituted soybeans for a part of their grain crops.
In 1928 and 1929 the acreage of soybeans on these farms
was second to that in corn; in 1935 there was more land in
soybeans than in corn.
“Reduced domestic production of other oil-bearing
seeds and increase of duty on imported vegetable oils
were favorable to the expanding commercial production of
soybeans for oil. Cottonseed production was down because
of diminishing export outlets for cotton and increasing
hazards from boll weevil in the cotton States, resulting in
reductions in cotton acreage.
“Prices in 1915 and 1925 were favorable to expansion
in soybean seed production. The adaptation of the combine
to harvesting and improvements in varieties and in cultural
methods stimulated production of seed. By 1928 growing
of soybeans for processing was accelerated in Illinois by
an offer by processors of contracts for commercial seed
production up to 50,000 acres with a guaranteed price of
$1.35 per bushel for No. 2 beans delivered at two points in
the State. These market contracts and the later development
of a growers’ marketing organization gave a measure of
stability to commercial production.
“When a soybean laboratory was under consideration in
1935, considerable industrial technology on the utilization
of soybean products had already been developed. Industries
had gained some experience through the use of limited
domestic supplies and large importations of soybeans during
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World War I. A measure of the previous developments in
the technology of the crop is the fact that 206 patents were
issued on soybean products and processes in the United
States between 1905 and 1936. The patents included 107
pertaining to food uses, 52 to general processes, and 47
to nonfood industrial processes. Various industries in the
north-central region were ready to use the soybean and its
products. The soap industry with its expanding markets,
paint and varnish manufacturers, vegetable-shortening and
oleomargarine processors, casein and glue producers, and
plastics manufacturers were established in the region. There
was no lack of an industrial market for soybean oil, and
the demands for meal in industrial products and food were
growing.
“The background conditions which have been described
were largely favorable to the expansion of the soybean crop.
The crop and its associated industries, however, had made
progress in the face of many difficulties, and the outlook in
1935 was far from favorable in all respects.
“Returns to growers had been unsatisfactory. The Illinois
Agricultural Experiment Station reported that during the
decade 1921-30 soybeans were less profitable on the better
land of the Corn Belt than corn, wheat, alfalfa, or red clover,
though they were more profitable than oats or timothy. It
was further reported that ‘during this period the returns
from soybeans, including seed and mill beans, and straw
lacked 17 cents an acre of being sufficient to pay growing
and harvesting costs and taxes and interest on the land.’
Varieties of beans better suited to industrial utilization and
further economies in the cost of production were considered
necessary. Those most familiar with the agronomic phases
of the crop saw opportunities to improve its position through
breeding and introducing varieties better adapted to the
region and to industrial uses.
“At the time of the establishment of the Soybean
Laboratory, the expansion in processing facilities had
kept pace with the increased production of beans, and the
products were finding ready market outlets. The equipment
and processes used had been developed for handling other
oilseeds, however, and they needed adjustment to be
effective in processing soybeans. Soybean products were
supplying a market made available by the shortage of lard,
cottonseed, flaxseed, and casein and were looked upon as
inferior substitutes. If the primary products should regain
their normal rate of production, it was feared that soybeans
would lose this market. Those most familiar with the
industry and its problems felt that the future competitive
position of soybeans could be strengthened through
improvement of the industrial processes and modification of
the products. There was a need for adequate market grades
as a basis for dealing with growers. Shortening made from
soybean oil had poor keeping quality and unpalatable flavors.
Soybean oil for paints and varnishes needed improvement
in drying properties and uniformity of quality. Soybean

protein was being used to some extent, but basic information
on its recovery, natural properties, and opportunities for
modification was largely lacking” (Continued). Address:
Administrator of Agricultural Research.
4733. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program (Continued–Document part II). USDA
Miscellaneous Publication No. 623. 26 p. Sept. Summarized
in Soybean Digest, Nov. 1947, p. 35. [148 ref]
• Summary: Continued. Page 4: “Organization of the
Laboratory: In selecting the location for the Soybean
Laboratory, the advantages offered by the University
of Illinois at Urbana were considered outstanding. The
University, through its research and extension programs,
had successfully established a place for the crop in the
agriculture of the State. Illinois, in the heart of the northcentral soybean-producing area, grows more soybeans
than any other State. The offer of laboratory space, storage
facilities, plot land, and associated services by the University
made possible the immediate establishment of the laboratory
at Urbana.
“Since the problems of soybean production and
utilization required both biological and technological studies,
two bureaus of the Department cooperated with the States in
planning the research program of the laboratory. The Bureau
of Plant Industry cooperated in the development of plans for
the study of factors influencing the production and quality of
the crop, and the Bureau of Chemistry and Soils contributed
to the planning of research on the qualities of soybeans
desired by industry and the development of industrial
processes to extend the uses for soybean products.
“The initial organization of the laboratory called for
a director as administrative head and a staff of specialists
in agronomy and chemistry. The agronomic work was
integrated with the Department’s soybean program in the
Bureau of Plant Industry, and with work in the States by
the establishment of cooperative agents in five States in the
major soil and climatic areas where soybeans were produced.
“The chemical personnel included as project leaders
a chemical engineer to serve the processing requirements
of the laboratory and to conduct research in this field, a
chemist familiar with industrial plastics and other uses for
plant proteins, an oil chemist, and an analytical chemist;
and in addition, three associate chemists and a number of
assistants. Under cooperative arrangements with the Indiana
Agricultural Experiment Station, two cooperative agents
were appointed for chemical research on soybean products in
that institution.
“The understanding between the 12 States and the
Department provided for continued joint planning and
coordination of the laboratory’s research program for the
broad regional attack on soybean production and utilization
problems. State representatives designated by their respective
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experiment station directors were appointed collaborators
by the Secretary of Agriculture. The collaborators and
Department representatives functioned as a planning and
integrating group. Representatives of the States agreed to
assemble short abstracts descriptive of any work being
carried on at their stations which pertained to soybeans.
“On July 1, 1942, the research on utilization of soybeans
and their byproducts, which up to that time had been carried
on in the laboratory at Urbana, was transferred to the
Northern Regional Research Laboratory at Peoria, Illinois.
The agronomic studies, including genetics, breeding, and
physiology, were continued at the Soybean Laboratory and
in the cooperating States. Chemical facilities to serve the
breeding and physiological programs also remained in the
Urbana laboratory. The soybean was designated as one of
the farm commodities for study at the Northern Regional
Research Laboratory, and the research program on industrial
utilization has been further developed there. As a result of
this change the U.S. Regional Soybean Laboratory at Urbana
was able to extend the cooperative breeding and research
studies to the agricultural experiment stations of 12 Southern
States.
“The Cooperative Research Program: At the first
meeting of the collaborators in Urbana on April 22, 1936,
consideration was given to the further development
of research plans. In fields of chemistry and chemical
engineering four groups of projects were outlined. These
included studies of (1) soybean oil in food and nonfood
uses, (2) soybean meal as a source of industrial products,
(3) chemical properties of soybeans and their products, and
(4) engineering aspects of processing. Joint agronomic and
chemical research was outlined to study the influence of
differences in variety, soil type, soil treatment, and climate
on the composition of the beans. Agronomic studies were
directed to the further selection and improvement of varieties
by breeding with special reference to regional adaptation and
industrial uses. The soybean production studies were later
supplemented with controlled physiological investigations
to learn more about the influence of environment on the
composition of soybeans, and with studies of soybean
diseases and their control by breeding resistant varieties and
by other methods.
“The cooperative research planned with the Indiana
Agricultural Experiment Station included studies of the
chemistry of the phosphatides, sterols, and associated
compounds of soybeans and of the isolation, identification,
and characterization of the carbohydrates of soybeans.
“Accomplishments of the Research Work: In reviewing
the work and accomplishments of the U.S. Regional Soybean
Laboratory, it should be remembered that its purpose was
specific and that its progress was the result of the splendid
cooperation of growers, processors, manufacturers, and
educational and research forces in the region. Its founders
planned ‘to obtain, through basic research, facts and

materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials may be utilized for the
benefit of agriculture.’ The plans were unique at the time in
that they proposed to integrate research on the production
of a farm crop with research for its industrial utilization. It
was expected that the closer association of these purposes
would result in a clearer understanding of the factors which
influence the industrial qualities of the crop. In the present
summary of progress toward this end, consideration is
given to improvements in and standardization of the crop
as a source of industrial raw material, the advancement of
basic knowledge of its components and properties, and the
application of this knowledge to the manufacture of useful
products.”
“Soybeans and Their Industrial Uses: The long and
varied use of the soybean in the Orient has developed and
preserved varieties suited to a broad range of climate and
use. Some of those varieties had been introduced into the
United States by representatives of the State experiment
stations and were grown on limited areas prior to 1900. The
Department introduced a large number of varieties in 1898
and has continued to seek superior strains since that time.
The careful study by W.J. Morse, of the Bureau of Plant
Industry, of soybeans and their associated industries in the
Orient in 1929-31 was fruitful in the selection of soybean
varieties suited to special purposes and in the collection of
accurate information on the processing and manufacture of
soybean products. The results of this study proved valuable
to the development of the Soybean Laboratory program and
to the solution of emergency problems during World War II.
“Previous studies of available varieties had given some
measure of the differences in plant and seed characters of
soybeans due to variety. Varietal differences in oil content,
oil properties, and protein content had been observed, but the
available information on varieties of soybeans adapted to the
north-central region did not permit accurate predictions as
to their quantitative or qualitative industrial properties. The
cooperative research program, therefore, included plans for
a systematic study of representative varieties to be grown
under the various soil and climatic conditions in the region.
These uniform variety tests have been conducted by the State
agricultural experiment stations in Ohio, Indiana, Illinois,
Iowa, and Missouri since the beginning of the cooperative
program in 1936, and all of the North Central States have
cooperated in this work since 1942. It was expected that
agronomic records of the variety and environment correlated
with chemical analysis of the seed would indicate differences
due to variety and shed some light on the influence of
environment, soil type, soil fertility, and seasonal climatic
conditions on the industrial constituents and their properties.
“The initial variety studies of 1936 included the
following 8 named varieties and one strain designated by
number, arranged according to length of time required
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to mature, from 100 to 130 days: Mandarin, Mukden,
Illini, Dunfield, Manchu, Scioto, T-117, Peking, and
Boone. Plantings were made in uniform tests at 43 points
representative of soybean-producing areas in Illinois,
Indiana, Iowa, Missouri, and Ohio. Additional varieties and
strains were included in these tests as promising selections
were developed in the breeding program. The variety studies
conducted each year since 1936 have provided helpful
information on the adaptation of varieties in the region to
industrial processing.”
Each of the accomplishments outlined in the Contents
(above) is discussed here in detail.
Photos and figures show: Cover: The laboratory
buildings at the University of Illinois, Urbana. (1) A map of
the United States. The States originally cooperating in the
work of the Soybean Laboratory are those shown in black.
Since 1942 the shaded States also have been cooperating
with the laboratory in its research program.
(2) Culture chamber at the Soybean Laboratory where
soybeans are grown under controlled environmental
conditions. (3) Laboratory equipment for determining the oil
content of soybeans of different varieties and strains.
(4) Two men in a field studying the growth of different
varieties of soybeans in a nursery at Lafayette, Indiana. (5) A
field of Lincoln soybeans in southern Iowa.
(6) Examining a soybean plant that has been inoculated
with a known disease and grown under controlled conditions
so that the symptoms of the disease can be studied. (7)
Making a chemical analysis of some of the constituents
of soybeans, The chemical composition of soybeans is an
important index to their potential uses.
(8) Soybean flakes freed from oil and ready to make
into a plastic material by the use of chemicals, pressure,
and heat. (9) Inspecting test panels treated with soybean-oil
varnish and exposed to the weather on a 45º rack. Address:
Administrator of Agricultural Research.
4734. Lyman, Carl M.; Kuiken, K.A.; Hale, F. 1947. The
essential amino acid content of cottonseed, peanut and
soybean products. Texas Agricultural Experiment Station,
Bulletin No. 692. 12 p. Sept. [15 ref]
• Summary: Contents: Introduction. Materials and methods:
Description of samples, methods of analysis. Results and
discussion. Summary. Acknowledgment. Bibliography.
“The nutritional requirement of animals for protein is
in reality a requirement for certain amino acids which are
present in the protein. Although there are over 20 recognized
amino acids, only 10 are generally regarded as essential
in animal nutrition. These 10 amino acids are: arginine,
histidine, lysine, valine, leucine, isoleucine, methionine,
phenylalanine, threonine and tryptophane. Complete
information on the amino acid content of feeds is needed as
a guide in compounding rations for farm animals, if amino
acid deficiencies are to be avoided.” Address: College

Station, Texas.
4735. Moser, Helen A.; Jaeger, Carol M.; Cowan, J.C.;
Dutton, H.J. 1947. The flavor problem of soybean oil. II.
Organoleptic evaluation. J. of the American Oil Chemists’
Society 24(9):291-96. Sept. [10 ref]
• Summary: The first significant milestone in the research
to improve the flavor of soy oil was the development of
objective methods to assess flavor and odor. Address:
Northern Regional Research Lab., Peoria, Illinois.
4736. Pastor Rodriguez, Juan. 1947. Soybean trials in Puerto
Rico. Puerto Rico Agricultural Experiment Station, Bulletin
No. 74. 17 p. Sept. Summarized in Soybean Digest, Nov.
1948, p. 38. [10 ref. Eng]
• Summary: “Previous work done in Puerto Rico: During the
last 27 years several attempts have been made to introduce
and establish soybean culture in this Island. In 1917 the Food
Commission (1918) distributed soybeans for trial in various
places in the island. In its first annual report the results
recorded with soybeans were uniformly good, but neither the
data nor the names of the varieties tried were published.
“In 1918 Acosta Henríquez (1919) at Mayagüez
[Mayaguez] planted the following soybean varieties:
Mammoth Yellow, Ito Sam [sic, Ito San], Wilson Five,
Tokyo, Haberlandt, Manchu, Virginia, and Early Green.
With these introductions an average production of 1.128
tons of dry hay per acre were obtained. Bregger, (1921-23)
working as a Plant Breeder in Mayagüez, performed some
experimental work with some soybean varieties of recent
introduction. Of six varieties of soybean tried, Biloxi and
Otootan set a large number of pods but were attacked by a
disease which caused practically all of the seeds to shrivel
in the pods. Individual selections of the Hahto variety were
made in the hope of obtaining a strain more adaptable
to Puerto Rico. This variety has fairly large, flat seeds
suggestive of lima beans and might be useful in the human
dietary as a substitute for the latter, either dry or green.
“The Puerto Rico Agricultural Experiment Station
started in 1935 the importation of a large number of soybean
varieties. Among the several hundred varieties introduced
and planted at Mayagüez, the Station recommended the
Seminole as an outstanding variety among the edible
soybean varieties tried. No experimental data were published
on comparative yields showing the superiority of the
Seminole variety. Méndez, (1935) at Río Piedras, started
preliminary work with soybeans in 1934.
“In a varietal test performed in 1937-1938, the Biloxi
variety outyielded the Wilson Black, the Manloxi [sic,
Mamloxi] and the Laredo varieties... The Otootan variety
continued to be the best as regards green forage production.
The following year, the Otootan, Biloxi, Clemson, and Pee
Dee were the top-ranking, forage-yielding varieties of a
group of 24 varieties tried.
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“In 1941-1942, the results of preliminary tests of
previous years were again confirmed with higher yields of
forage being obtained in the summer plantings.
“Varieties as Rokusum [Rokusun], Easy Cook
[Easycook] and Mammoth Yellow were recommended to be
used as green vegetable or dry grain. Méndez’s work was
extended to Isabela where 28 varieties already tried at Río
Piedras were tested under irrigation conditions at the Isabela
Agricultural Substation. Trials were started at this Substation
in 1939, with soybean varieties suited for grain and for hay,
or green forage. The samples were planted on a variety test
for yields. The best yielder under Isabela conditions were
Avoyelle, Palmetto, Otootan, Clemson and U.S.D.A. 86722.
With these varieties a trial was started on June 13, 1941...”
Note: This bulletin was also published in Spanish as
no. 75, one month later. Address: Assoc. Agronomist, Rio
Piedras, Puerto Rico.
4737. Presley, John T.; Allington, William B. 1947.
Brown stem rot of soybean caused by a Cephalosporium.
Phytopathology 37(9):681-82. Sept. [2 ref]
• Summary: A brief note on the morphology and cultural
characteristics of the fungus, methods for inducing
sporulation on culture media, and the basis for classifying
it with the genus Cephalosporium. Address: 1. Mississippi
Agric. Exp. Station; 2. Univ. of Illinois, Urbana.
4738. Smith, A.K. 1947. Soy protein in industry: What’s
ahead? Soybean Digest. Sept. p. 28-29. [20 ref]
• Summary: A photo shows Dr. A.K. Smith. Address:
Northern Regional Research Lab., Peoria, Illinois.
4739. Soybean Digest. 1947. Honorary life members
[American Soybean Assoc.]: I.C. Bradley, J.C. Hackleman,
G.G. McIlroy. Sept. p. 18, 70.
• Summary: I.C. Bradley graduated in 1901 from the
school of pharmacy at the University of Illinois. After his
trail-blazing experience at Chicago Heights in soybean
processing, he went to Bloomington, Illinois, as manager
of the Funk Bros. plant and at present is still on the firing
line with the Allied Mills plant at Taylorsville, Illinois. Mr.
Bradley eventually became the manager of Allied Mills.
Note: Cavanagh (1959, p. 527) reports that I.C. Bradley’s
personal papers are available at Taylorville, Illinois.
Jay Courtland Hackleman came to the University
of Illinois in charge of crops extension (agronomy) in
September of 1919, a position which he held for many years
thereafter.
Glen G. McIlroy, a resident of Irwin, Ohio, was a master
farmer and, at one time, a president of the ASA. He was born
in 1881 and lived in the same house for all his life. He was
graduated from high school at Mechanicsburg, Ohio, after
which he attended Ohio State University. Returning to the
home farm in 1908, he has managed it until the present time.

One photo shows the three men seated in chairs side by side.
4740. Soybean Digest. 1947. Urged Iowans to plant soys in
‘94. Sept. p. 60.
• Summary: Charles F. Curtiss, dean emeritus of agriculture
at Iowa State College, has been called “the best known
man in the livestock world.” In 1894, when a drought
second only to the disastrous one of 1934 was burning Iowa
farmlands, Curtiss (then assistant director of the agricultural
experiment station) urged farmers to plant soybeans and
alfalfa. “’Professor stuff!’ they snorted. Soybeans and alfalfa
wouldn’t grow in Iowa and even a professor ought to know
it, they said.” But ultimately his early views prevailed
and were influential in Iowa becoming a major soybean
producing state. A photo shows Curtiss, who passed away on
30 July 1947.
4741. Soybean Digest. 1947. Goss goes to Pillsbury. Sept. p.
78, 80.
• Summary: “Warren H. Goss, well known authority in the
soybean and oil processing industries, has been appointed
associate director of the research and products development
department, Pillsbury Mills, Inc., Minneapolis [Minnesota].
Goss comes to Pillsbury from the Northern Regional
Research Laboratory of the U.S. Department of Agriculture
at Peoria, Illinois, where he became assistant to the director
in 1946 and has been recently in charge of market and
product development. He is the author of a book soon to be
published, The German Oilseed Industry, and co-author of
another book, Soybean Chemistry and Technology. He has
written many technical and semi-technical articles.
“In 1945, immediately after occupation, Goss undertook
an investigation of the German oilseed industry on behalf of
the Joint Chiefs of Staff. The mission yielded information
of great value to oilseed processors and oil refiners in the
United States. Goss, born in Portland, Ore., graduated
from the University of Washington with a B.S. degree in
chemical engineering in 1933. He joined the National Bureau
of Standards in Washington, D.C., where he performed
electrochemical research. In 1937, he joined the staff of the
U.S. Regional Soybean Industrial Products Laboratory at
Urbana, Illinois. When the chemical and engineering sections
of the Urbana laboratory were transferred to Peoria in 1942
and absorbed by the Northern Regional Research Laboratory,
Goss served as head of the oilseed section of the engineering
and development division.
A photo shows Mr. W.H. Goss pouring soybeans into a
flaking mill at the Northern Regional Research Laboratory.
4742. Weiss, Martin G.; Weber, C.R.; Kalton, R.R. 1947.
Early generation testing in soybeans. J. of the American
Society of Agronomy 39(9):791-811. Sept. [8 ref]
Address: 1. Research Prof., Farm Crops Subsection, Iowa
Agric. Exp. Station; 2. Assoc. Agronomist, Div. of Forage
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Crops and Diseases; 3. Industrial Fellow, Farm Crops
Subsection, Iowa Agric. Exp. Station.
4743. Associated Press (AP). 1947. Use soybean protein in
gun shell casings. Detroit News. Oct. 29. p. 8, col. 5.
• Summary: The USDA’s bureau of agricultural and
industrial chemistry announced a new industrial use for
soybean protein–in casings for shotgun shells. Commercial
use began in early 1947.
4744. Doughtie, R.T., Jr. 1947. Sampling of cottonseed,
soybeans and peanuts: Methods used and problems
encountered. J. of the American Oil Chemists’ Society
24(10):335-40. Oct.
• Summary: Outlines several sampling procedures for the oil
content of these oilseeds and discusses briefly some of the
problems encountered with the procedures of sampling and
with the obtaining of proper samples for analysis. Address:
USDA Production and Marketing Administration, Memphis,
Tennessee.
4745. Gurtz, Robert F.; Miller, B.R.; Becker, J.A.; Peters,
J.H. 1947. Soybeans: Production, farm disposition and value,
by states, 1924-44. Washington, DC: Bureau of Agricultural
Economics, USDA. 16 p. Oct.
• Summary: “Soybean production has expanded
tremendously in the 21 years covered by this publication–
from less than 5 million bushels in 1924 to over 190 million
bushels in 1944. Farm disposition of the crop likewise has
undergone many changes. In 1924 about 15 percent of the
crop was used for seed on farms where produced, 25 percent
was fed to livestock and the remaining 60 percent was sold.
By 1944 the quantity of seed used on farms where produced
accounted for 6 percent, only 2 percent was fed and sales
amounted to 92 percent of production.”
A table shows the statistics for the USA (total) and each
state with significant soybean production. Unless otherwise
indicated, the statistics start with the year 1924: Ohio,
Indiana, Illinois, Michigan, Wisconsin, Iowa, Missouri,
Kansas, Delaware, Maryland, Virginia, West Virginia, North
Carolina, South Carolina, Georgia, Kentucky, Tennessee,
Alabama, Mississippi, Arkansas, Louisiana, Oklahoma,
New York (1934), Pennsylvania (1934), Minnesota (1934),
Texas (1934), New Jersey (1938), Nebraska (1938), South
Dakota (1940), North Dakota (1942). Each table contains the
following information: Year. Production. Farm disposition:
Used for seed (total, on farms where grown), fed to livestock,
sold. Season average price per bushel received by farmers.
Value: Value of production, value of sales. Address: Crop
Reporting Board, Washington, DC.
4746. Howard, Louis B. 1947. Bureau of Agricultural
and Industrial Chemistry 85 years old. USDA Bureau of
Agricultural and Industrial Chemistry. AIC-169. 4 p. Oct.

• Summary: “The Bureau of Agricultural and Industrial
Chemistry is one of the oldest agencies of the United States
Department of Agriculture. It was established as the Division
of Chemistry in 1862, became the Bureau of Chemistry in
1901, the Bureau of Chemistry and Soils in 1927, the Bureau
of Agricultural Chemistry and Engineering in 1938, and the
Bureau of Agricultural and Industrial Chemistry in 1943.
“The first scientific position in what is now the
Department of Agriculture was that of chemist, established
in 1862. The first scientific publication to emanate from the
Department was a report on the Chemical Analysis of Grapes
issued in 1862...
“Today the Bureau consists of the four Regional
Research Laboratories established in 1938 to search for new
and wider industrial outlets and markets for agricultural
commodities and 21 other laboratories and field stations in
various parts of the country. Its work requires the services
of approximately 1,300 persons, more than half of whom
are chemists, physicists, engineers, and other highly
trained scientists.” Address: Chief, Bureau of Agricultural
and Industrial Chemistry, USDA Agricultural Research
Administration.
4747. Lockwood, Lewis B. 1947. The production of Chinese
soya sauce. Soybean Digest. Oct. p. 10-11. [2 ref]
• Summary: In its quest for a method for preparing Chinese
soya sauce that would retain the artistry of the Orient but
be adaptable to Occidental methods, the Northern Regional
Research Laboratory has been fortunate in enlisting the aid
of Mr. Pei Sung King, of the National Bureau of Industrial
Research, Chungking, China.
“The preparation of soya sauce involves two distinct
steps: (1) the preparation of kojis (Chinese for cultures),
and (2) the brine fermentation. The first step consists of
four different activities: a. Preparation of the mold kojis.
b. Preparation of the yeast koji (using a suitable strain of
Zygosaccharomyces soyae or of the genus Hansenula). c.
Preparation of the lactic acid bacterial koji. d. Preparation of
the soya koji.
The basic ingredients are 5 lb of soybeans and 1 gallon
of brine, which should yield 12½ pounds of first grade and
10 pounds of second grade sauce, or about 2½ gallons total.
Four microorganisms suited to the preparation of the
soya sauce are available from NRRL: Aspergillus oryzae
NRRL 1988. Aspergillus oryzae NRRL 1989. Hansenula
NRRL Y1996. Lactobacillus delbrueckii NRRL B445.
Photos show: (1) A single spore of Aspergillus oryzae
in “full bloom.” (2) A petri dish culture of the mold. (3)
Separate portraits of Lewis Lockwood and Pei Sung King.
Note: This is the earliest publication seen on fermented
soyfoods from the new USDA Northern Regional Research
Laboratory (NRRL), established in 1942 at Peoria. During
the next 40 years, and especially after 1960 the NRRC would
become one of the world’s leading centers of research on this
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subject. Address: Northern Regional Research Lab., Peoria,
Illinois.
4748. Pastor Rodriguez, Juan. 1947. La soya en Puerto Rico
[The soybean in Puerto Rico]. Univ. de Puerto Rico Estacion
Experimental Agricola, Bulletin No. 75. 24 p. Oct. [Spa]*
• Summary: This bulletin was also published in English
as no. 74, one month earlier. Address: Assoc. Agron. Rio
Piedras, Puerto Rico.
4749. Soybean Digest. 1947. Soybean oil taste panel. Oct. p.
9.
• Summary: “The quality of your salad dressing may
depend on somebody else’s good taste. Ways and means
of improving the flavor stability of soybean oil are being
investigated by the U.S. Department of Agriculture at the
Northern Regional Research Laboratory, Peoria, Illinois.
This has necessitated a taste panel whose job is to evaluate
the oils which have received various treatments in the
refining process.
“Soybean oil is often used in making salad dressings. In
1946 this oil constituted 55 percent of the fat in margarine
and was much used for deep-fat frying of food, such as for
potato chips and doughnuts. Laboratory tasters of oil at
the Department’s laboratory must undergo rigorous tests
themselves, as few persons can meet the requirements of
keenness of taste and smell and accuracy of judgment in this
field.
“They must be able to detect small differences in taste,
smell or concentration; to make correct identifications; to be
consistent; and to disregard personal preferences or interests.
Oil tasters, like professional tasters of wine and smellers of
perfumes, are the last word and authority on quality.
“No tests have been devised which equal the human
senses in judging the savor of food or drink, or in this
instance, the ability to evaluate oils. The Greeks had a
word for testing oils by the senses, and scientists call it
‘organoleptic evaluation.’
“Members of the panel, in scoring the oil have a
choice of 10 ratings, ranging from bland through good,
objectionable, unpleasant, down to repulsive. Paired samples
are presented to the testers and they begin by smelling both
samples, then taste first the one having the least odor, on
the assumption that the sample having the least odor will
also have the mildest flavor. This method avoids dulling
the senses. After the testing and scoring are complete, the
members of the panel may discuss and compare valuations.
“After the testing is finished, the panel member receives
a cookie as a reward for his work–the cookie, incidentally,
removing any unpleasant after-taste. Discussion of results by
the panel members helps greatly to keep up the interest and
morale of the testers.
“The panels are credited by scientists with promoting
substantial progress in solving the flavor problems of

soybean oil processing.”
4750. Staten, Glen; Hinkle, D.A. 1947. Maintaining cotton
yields: Through fertilizer and crop rotation. New Mexico
Agricultural Experiment Station, Bulletin No. 340. 15 p. Oct.
[4 ref]
• Summary: Alfalfa and similar legumes such as sweet
clover and sour clover tended to increase cotton yields in
most cases. However soybeans, cowpeas, and sesbania did
not produce profitable increases in yield when a full crop
year was devoted to their production.
Table 4 titled “Effect of annual legume and non-legume
crops on yield of the following crop” (p. 11) includes
soybean hay. Address: 1. M.S.A., Assoc. Agronomist; 2.
Formerly asst. agronomist. Both: New Mexico Agric. Exp.
Station.
4751. Walsh, Robert M. 1947. Fats and oils in World War II:
Production and price supporting programs. USDA Bureau of
Agricultural Economics, War Records Monograph No. 6. 30
p. Oct.
• Summary: Contents: Introduction. First steps–1941.
Programs for 1942. Programs for succeeding war years,
1943-1945. Summary and conclusions. Appendix: A.
Commodity credit corporation programs for soybeans (by
George L. Pritchard). B. Castor-bean production experience.
Address: USDA Bureau of Agricultural Economics.
4752. Office of the Secretary, United States Department of
Agriculture (USDA). 1947. Agriculture honors 50 employees
for outstanding service (News release). Washington, DC. 9 p.
Nov. 12.
• Summary: “In a special ceremony marking the first annual
presentation of U.S. Department of Agriculture Honor
Awards, Secretary of Agriculture Clinton P. Anderson today
presented 7 Distinguished Service Awards, 43 Superior
Service Awards, and 124 Length of Service Awards to
individual employees and units of the Department.”
“Employees who merit the awards are suggested by
individuals and boards in the various agencies comprising
the Department. Ultimately, two over-all boards make
recommendations to the Secretary of Agriculture” (p. 1).
“Superior Service Awards were presented to the
following individual employees:... (p. 3).
“David Breese Jones, Bureau of Human Nutrition and
Home Economics, Beltsville, Maryland: For his contribution
to science through research into the chemical nature,
digestibility, and biological value of proteins and their
constituent amino acids” (p. 4).
“William J. Morse, Bureau of Plant Industry, Soils and
Agricultural Engineering, Beltsville, Maryland: For his
contribution to American agriculture by research on soy
beans which has resulted in their development as a major
agriculture crop” (p. 5). Address: USA.
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4753. United States Department of Agriculture (USDA).
1947. Honor awards ceremony (Brochure). Washington, DC:
USDA. 9+ p. Nov. 12.
• Summary: This ceremony took place on Nov. 12, 1947, at
2:30 p.m. at the Sylvan Theater, Washington, DC.
The Foreword, by Secretary of Agriculture Clinton P.
Anderson (New Mexico, under Harry S. Truman), begins:
“The presentation today at this ceremony of Distinguished
Service Awards, Superior Service Awards, and Length of
Service Awards, marks the culmination of a program that has
been developing for some years.”
A Superior Service Award was presented (p. 9) to
“William J. Morse, PISAE [Plant Industry, Soils and
Agricultural Engineering], Beltsville, Maryland. For his
contribution to American agriculture by research on soy
beans which has resulted in their development as a major
agriculture crop.”
4754. Courier (Champaign-Urbana, Illinois). 1947.
Agronomists cite C.M. Woodworth: Named fellow in
American Society for soybean work. Nov. 23. p. 19.
• Summary: Woodworth, considered one of the world’s
greatest soybean geneticists, was named a fellow of the
American Society of Agronomy–the highest possible honor
in the field of agronomy. He developed the Lincoln, Illini,
Chief, and Viking soybean varieties. A photo shows C.M.
Woodworth.
4755. Gardner, V.R. 1947. Re: Research on feeding of
livestock and poultry. Letter to H.P. Rusk, Director,
Agricultural Experiment Station, University of Illinois,
Urbana, Nov. 25. 3 p. Typed, with signature on letterhead.
• Summary: A cover letter plus 2 pages of comments taken
from a letter by G.E. Hilbert, Director, Northern Regional
Research Laboratory, concerning closer cooperation with
state experiment stations on (1) the evaluation of byproducts
from fermentation reactions as potential feed stuffs and (2)
the determination of the nutritive value of hemicelluloses and
pentoses. Address: Director, Agric. Exp. Station, Michigan
State College, East Lansing, Michigan.
4756. Food Industries. 1947. Soybean oil not lost in storage,
USDA reports. 19(11):1536-37. Nov.
• Summary: Research on the oil content of soybeans shows
that no oil is lost from the beans while they are stored prior
to processing–contrary to the commonly held belief.
The research was conducted by the USDA Bureau
of Agricultural Chemistry’s Northern Regional Research
Laboratory at Peoria, Illinois. It was reported to the
American Soybean Association by Dr. G.E. Hilbert, director
of the lab.
The NRRL has also completed studies on the utilization
of soybeans as human food. “One study has established a

scientific basis for the Chinese art of making soya sauce.”
Strains of microorganisms from the lab’s culture collection
are available to the industry.
4757. Goss, Warren H. 1947. The German oilseed industry.
Washington, DC: Hobart Publishing Co. vi + 248 p. Illust. 28
cm. Summarized in Soybean Digest, Nov. 1947, p. 24.
• Summary: This excellent book, based on field visits in
the summer of 1945, gives a deep insight into the German
oilseed industry at the time of World War II. The author
is now associate director of research and development for
Pillsbury Mills, Inc. Until recently he was assistant to the
director of the Northern Regional Research Laboratory,
Peoria, Illinois.
The volume is a compilation of reports prepared by Goss
immediately after the collapse of Germany. He conducted an
investigation of the German oilseed processing and refining
industries for the Technical Industrial Intelligence Committee
(Subcommittee of Food and Agriculture), which was part
of a larger Allied intelligence effort. He examined nearly all
the important industrial plants in Germany where oilseeds
or vegetable oils were processed, and prepared detailed
descriptions of the equipment and processes employed.
Contents of Part I–Summary of field investigations
(p. 11-14): Organization of the German oilseed industry.
Methods of processing oilseeds. Methods of refining.
Production of lecithin. Margarine. Reversion of soybean
oil. Use of fatty ethyl esters in margarine. Synthetic fats.
Industrial proteins. Soaps. Soy flour. Damage through
military action. Conclusion.
The two parts on “Reversion of soybean oil” and
“Production of lecithin” quickly became the two most
valuable parts of the report. In part because of the knowledge
contained in them, used by H.J. Dutton and co-workers at
the Northern Regional Research Lab. (Peoria, Illinois), in
the late 1940s and 1950s, soybean oil became the leading
vegetable oil in the USA.
“Germany was once a leader in the development of
oilseed technology, but the processes used and products
made in American mills at the present time appear vastly
superior to those observed in German factories... A
strict comparison is not justified in every case, however,
because the consuming markets are vastly different in the
two countries. An attempt has been made to explain the
differences and reasons therefore between the German and
American practices. Some of these comparisons, particularly
in the case of soybean oil, seem to deserve consideration by
American operators. The chief reason for the superiority of
American methods and products is the vastly greater quantity
and quality of scientific research conducted on fats and oils
in the U.S.”
The German people consumed very little fat during the
war. The weekly ration per normal consumer dropped from
270 gm/week at the start of the war to about 200 toward
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the end of the war, and it is presently only 50 gm/week,
half butter and half margarine. One source of oil during the
early part of the war was the much-discussed shipment of
Manchurian soybeans across Russia. Reports received in the
United States to the contrary, these shipments were delivered
on schedule and amounted to approximately 200,000 tons.
The wartime oilseed industry was administered by a Nazi
institution named the Reichstelle für Fette und Eier. The
man in charge was Walther Huebner, who is said to have
been a faithful Hitler follower. To combat the oppression of
the Reichstelle, the oilseed processing, margarine, and soap
industries formed “Fachgruppen” (subject groups) which
represented them in dealings with the government. Much of
the German fat and oil industry is controlled by very large
companies, the largest of which is Lever Bros. and Unilever
Ltd.
This book gives a detailed description of Germany’s
19 largest oilseed crushers. Table I (p. 4) gives details on
Germany’s 40 leading oilseed and vegetable oil refineries.
These companies include (p. 4+):
1. Hanseatische Muhlenwerke (Hansa-Muhle), A.G.
(Hamburg, Independent. 1,000 tons/day of soybeans
capacity. Refinery for 30 tons/day of oil).
2. Harburger Oelwerke Brinckmann [Brinkmann] und
Mergell (Harburg, Independent. 1,000 tons/day of soybeans.
Refinery for 350-400 tons/day of oil and hardening plant
with 220-ton capacity).
3. F. Thörl’s Vereinigte Harburger Oelfabriken
A.G. (Harburg. Owned by Unilever. Three large plants.
“Citadelle” plant has batch extractors for 500 tons/day of
soybeans).
4. Noblee und Thörl (Harburg, Independent. Two plants
at Harburg, one on Moorstrasse with batch extractors for 150
tons/day of soybeans, and a very large one at Dritterhafen
with batch solvent extractors for 450 tons/day of soybeans).
6. Toeppfer’s Oelwerke GmbH (Hamburg. Owned by
East Asiatic Co. Batch extraction plant for 300 tons/day of
soybeans. Refinery for 40 tons/day of oil).
7. Norddeutsche Oelmuehlenwerke A.G. (Hamburg.
Owned by Hugo Stinnus. Extractors for 300 tons/day of
soybeans. Refinery for 50 tons/day of oil).
12. Stettinger Oelwerke (Stettin. Owned by East Asiatic
Co. Large soybean mill using both batch and continuous
Hildebrandt extractors).
16. Hubbe und Farenholz (Magdeburg, Independent.
Bollman [Bollmann] continuous extractor for 100-120
tons/day of rapeseed and soybeans. Also makes soap and
synthetic fatty acids).
27. Henkel und Co. GmbH (Dusseldorf. The largest soap
and detergent company in Germany, controlling 70-75% of
the market. At Dusseldorf are batch extractors for 300 to 400
tons/day of soybeans or palm kernels). 32. Neusser Oelwerke
Walter Rau (Neuss, Independent. Expellers and plate presses
for processing 150 tons/day of soybeans, rapeseed, copra,

etc.). 37. Verein Deutscher Oelfabriken (Mannheim. Owned
by Unilever. Batch extractors for 400 tons/day of soybeans).
Most German mills process many different oilseeds.
Soybeans are almost always processed by solvent extraction
without forepressing. In very rare instances, soybeans are
forepressed in expellers and finished in plate-type (AngloAmerican) or cage presses. German expellers, entirely
different from American continuous presses such as the
Anderson expeller or the French screw press, are highcapacity, low-pressure presses whose sole function is to
reduce the oil content of “high-oil” seeds sufficiently to
permit solvent extraction. During World War II, especially
since 1941, German mills processed very little of any oilseed
other than rapeseed.
“Production of lecithin: When soybeans were first
extracted in Germany, the disposal of the phosphatidic
sludge posed a serious problem which was solved by
the development of markets for lecithin. The chief use is
in margarine, but it finds additional applications in the
manufacture of chocolate and in many other branches of
the food industry. The equipment used in preparing it is
quite standardized and is installed in practically every mill
that handles soybeans. During the war, soybeans were
not available, but the demand of the margarine industry
for lecithin made it necessary to recover the product from
rapeseed oil. The yield is much lower than in the case of
soybean oil, and the quality is inferior. Indeed, its use as an
emulsifier in margarine is practically the only application for
which it is suited.
“In practically all the mills, the crude oil after filtration
is washed at 95ºC. with 5% of hot water in a steam-heated
kettle, with violent agitation. The mixture is centrifuged, and
in most cases it is then washed once more and centrifuged
again. The sludge resulting from the second centrifuging
is not ordinarily combined directly with that obtained from
the first but, instead, is separated by boiling it with salt or
by some similar means. The supernatant oil is recovered,
and the sediment is added to the meal from the extractor, to
the feed to the extractor, or to the first mixer in the lecithin
recovery system.
“The sludge from the first lecithin centrifuge is dried
under vacuum in a kettle which has a rotating steam coil
in the bottom. The coil is wound in the shape of a ball, and
hot water is circulated through it. In some cases, hydrogen
peroxide is used to bleach it in this step. The product is sold
to the margarine and other trades without further processing.
In the Hansa-Mühle plant, however, the dried lecithin, which
contains 30 to 40% oil, is extracted with acetone to remove
the crude soybean oil, and an equivalent amount of cocoa
butter or refined vegetable oil is added.” Address: Peoria,
Illinois.
4758. Hall, H.H.; Fahs, Fred J. 1947. An information
study on how to use isolated proteins in hard candies.
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Manufacturing Confectioner 27(11):32, 35. Nov.
Summarized in Soybean Digest, March 1948, p.40. [2 ref]
• Summary: “Improvements have been made in the quality
of isolated soybean proteins by more complete removal
of color and flavor...” Table 1 shows the “Composition of
isolated soybean proteins” (3 types; the first was developed
by the authors, while the other two were supplied by
manufacturers). Address: 1. Agricultural Chemical Research
Div., Bureau of Agricultural and Industrial Chemistry,
Agricultural Research Administration, USDA, New Orleans
19, Louisiana; 2. Candy Maker, National Confectioners’
Assoc.
4759. Hansen, Peter L.; Mighell, Ronald L. 1947. Oil crops
in American farming. USDA Technical Bulletin No. 940. 55
p. Nov. [28 ref]
• Summary: Contents: Introduction World situation: world’s
major oil crops, trends in world production, trends in world
trade, outlook for 1955, world consumption patterns.
Market outlets for fats and oils: trends in domestic use
of fats and oils, domestic market in food uses, domestic
market in nonfood uses, food and nonfood outlets combined,
role of technology in widening the market.
Market outlets for oil meals: feed uses of oil meals, food
uses of oil meals, industrial uses of oil meals, summary of
market outlets for oil meals.
Domestic production of fats and oils: trends in
production, major domestic fats and oils, animal fats,
vegetable oils, total production from domestic materials,
Place of oil crops in the future.
Summary. Address: Agricultural Economists, Bureau of
Agricultural Economics, USDA.
4760. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina. Soybean Digest. Nov. p. 11-13.
• Summary: “In 1882 a soybean later designated as
Mammoth Yellow was introduced into the northeastern
section of North Carolina. This variety proved to be well
adapted to the Tidewater area of North Carolina and Virginia
and the soybean gained a foothold in America. Soybean
production in that area was for the purpose of forage
production or for seed to be sold in other areas.
“Many of these seeds were planted in more northern
states where the variety would not mature. Consequently,
it could be used for forage purposes only and growers had
to come back to North Carolina for seed stocks each year.
This market was lost when earlier maturing varieties were
introduced into the Cornbelt. However, in 1915, 200,000
bushels of North Carolina grown beans were crushed by
local cottonseed mills.
“The first statistics for the soybean crop were in 1909
when it was reported that 12,000 acres were grown in North
Carolina with an average yield of 12 bushels per acre. A
survey made in 1916 of 50 farms in the Tidewater area on

which soybeans were grown found yields ranging from 4 to
39 bushels per acre with an average yield of about 19 bushels
per acre.
“In the early years of soybean production, harvesting for
seed presented a difficulty. The mule drawn one-row beater
was developed for row planted beans, and under favorable
conditions saved from 50 to 75 percent of the crop. With the
development of the combine harvester most of the one-row
beaters have been replaced.
“Soybean production in the Carolinas is confined largely
to the Coastal Plain area. Here a large part of the crop is
planted in rows and is harvested for seed. The Coastal Plain
can be divided into the Tidewater area immediately along
the coast in which the soils are rather low lying and high in
organic matter, and the upper part of the Coastal Plain which
has lighter soils. The Tidewater area is not as well suited
to the culture of tobacco, cotton, or peanuts as the upper
part of the Coastal Plain so soybeans have occupied a much
larger percentage of the cultivated acreage. In some of the
Tidewater counties of North Carolina, 35 to 45 percent of the
cultivated acreage is planted to soybeans. Although soybeans
are usually considered better adapted to the Tidewater area,
equally good yields have been obtained on the sandier soils
of the Upper Coastal Plain. In the Piedmont area a large
portion of the beans grown are seeded solid after small grain
and cut for hay.
“In the Tidewater area soybeans are planted to occupy
the land for the full season or after mid-June following Irish
potatoes. When grown as a full season crop they are usually
grown in rotation with corn. Farmers in this area consider
that soybeans have a definite beneficial effect on the physical
condition of their soils. In the more southern sections of
the state and in South Carolina, soybeans are often planted
after small grain is harvested. Excellent seed yields can be
obtained with the late plantings but yields will decrease
sharply in most years if the crop is planted after June 20.
“Relatively few varieties have gained prominence in
North Carolina. The Mammoth Yellow variety which grew
so well in the region produced seed relatively low in oil
content, and shattered its seed quite readily upon maturity.
Mammoth Yellow matured in late October. About 1907 the
Tokyo and Haberlandt varieties were introduced. Neither
of these varieties offered any improvement in seed holding
but Haberlandt did have a higher oil content. Tokyo matures
in late October and Haberlandt matures in early October.
About 1936 the T.W. Wood Seed Co. of Richmond, Virginia,
introduced a variety named Woods Yellow which was
reported to be a selection from Mammoth Yellow. Woods
Yellow holds its seed fairly well, has a rather low oil content,
and produces a rank, coarse plant somewhat difficult to
combine. In recent years Woods Yellow has been the most
popular variety, although Tokyo and Haberlandt have been
quite popular in some areas.
“CNS Popular: Another of the old varieties is Biloxi,
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a late, rank-growing, brown-seeded type. Biloxi has been
largely interplanted with corn for soil improvement or for
grazing. Several varieties, Palmetto, Missoy, Clemson,
Nanking, and CNS, derived from introductions from
Nanking, China, make excellent growth in the Upper Coastal
Plain of South Carolina and Georgia. All of these varieties
have low oil content and with the exception of CNS shatter
quite badly. CNS is now grown to greater extent than any
other variety in this group.
“Varieties now recommended for North Carolina are
Ogden and Roanoke. Ogden, developed by the Tennessee
Agricultural Experiment Station, was first grown on a field
scale in North Carolina in 1944, and has been well received
by soybean growers. Ogden has a medium growth type,
stands very well, has a good oil content, and shatters less
than Tokyo and Haberlandt. Ogden will usually hold its
seed at least 2 weeks after it has reached combine maturity.
It matures about October 10 to 15. During the 1946 season
Ogden demonstrated that it could tolerate an excess of
moisture better than some other varieties on the low lying
poorly drained soils.
“In the spring of 1946, the variety Roanoke was released
from the North Carolina Agricultural Experiment Station
as a result of cooperative research with the U.S. Regional
Soybean Laboratory. Roanoke is a late-October-maturing
bean, medium tall in growth habit, holds its seed extremely
well, and has the highest oil content of any soybean adapted
to the southern states. Its average oil content for the past 3
years at the Experiment Station farm near Raleigh is 21.9
percent as compared with 19 percent for Woods Yellow.
Roanoke can be expected to give higher seed yields than
Woods Yellow if plant nutrient requirements are adequately
supplied. Since Roanoke is a taller growing variety than
Ogden it has a greater tendency to lodge, especially on
heavier soils. However, the added height is usually an
advantage in the Upper Coastal Plain. Roanoke is also well
adapted to the Coastal Plain of South Carolina.
“A rather extensive breeding program was initiated in
1942 to develop better adapted varieties. This program was
expanded in 1943 in cooperation with the U.S. Regional
Soybean Laboratory. In addition to high yielding ability,
improvement in seed holding, lodging resistance, chemical
composition, seed quality, and disease resistance are
considered highly important. During the past season (1946)
approximately 25,000 F2 plants and over 4,000 single
plant progeny rows were grown for selection purposes.
Approximately 500 new strains, mostly selections from
crosses, were grown in replicated yield trials at several
different locations. Some of these strains give promise of
improvement over existing varieties.
“There is little hope for raising the low average yield for
North Carolina to any appreciable extent by breeding alone.
The production of a profitable yield of soybeans demands
an adequate supply of plant nutrients and the success of

soybeans in the Southeast will depend upon satisfying the
nutrient demands. Unfortunately the soybean early gained
the reputation of getting along without any fertilizer. In
addition to being grown without the addition of any fertilizer,
soybeans are also quite often grown in rotation with crops
receiving only light applications of fertilizer.
“When one drives through the Coastal Plain area in
mid-summer potash deficiency as shown by foliar symptoms
is readily apparent and wide spread. However, numerous
experiments during the past few years have demonstrated
that yield responses can be expected from potash
applications even when plants appear to be making normal
growth and show no foliar symptoms. Not so conspicuous
but equally widespread is the need for limestone. Many
of the soils of the Tidewater area have a pH value of 5 or
below. These soils give excellent responses to applications
of dolomitic limestone. However, liming in excess of pH 6.0
will cause manganese deficiency on some soils. Most of the
Coastal Plain soils are better supplied with phosphate than
with limestone or potash, but phosphate is equally necessary
in producing satisfactory seed yields.
“The present fertilizer recommendations for soybeans in
North Carolina are as follows:
“(1) Lime in accordance with needs as determined by
soil analysis and
“(2) Apply 400 pounds of 0-10-20 fertilizer per acre,
unless beans are grown in rotation with a heavily fertilized
truck crop.
“A 40-bushel crop of beans removes approximately 30
pounds of P205 [phosphoric anhydride / phosphoric acid] and
60 pounds of K20 [potassium oxide] from the soil. Results
during the past few years indicate that 30 to 40 bushels
of beans per acre can be safely expected with the use of
an adapted variety and a complete fertilization program.”
Continued: Address: 1. Associate Agronomist, U.S. Regional
Soybean Lab., Bureau of Plant Industry, Soils & Agricultural
Engineering, Agricultural Research Administration, USDA;
2. North Carolina Agric. Exp. Station.
4761. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina (Continued–Document part II). Soybean Digest.
Nov. p. 11-13.
• Summary: (Continued): “On Coastal Plain Area: During
1946 nine variety-fertility experiments were carried to
completion in the Coastal Plain area of North Carolina.
These tests included the varieties Ogden, Roanoke, and the
local variety; each variety was grown on limed and unlimed
soil, with and without 400 pounds of 0-10-20 fertilizer. The
average yield for the Ogden variety in these nine experiments
was as follows: no treatment 22 bushels; lime alone, 24.8
bushels: 400 pounds 0-10-20, 27.2 bushels; lime plus 400
pounds 0-10-20 fertilizer, 34.4 bushels.
“A good illustration of the need of a balanced fertility
program are the results obtained in one of these experiments
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on the O.P. Wells farm in Duplin County on a Dunbar fine
sandy loam. The Ogden variety produced 22.5 bushels with
no treatment, 22.4 bushels with fertilizer, 32.8 bushels with
lime alone and 37.7 bushels with lime and fertilizer. If this
farmer had used only fertilizer with no lime he could easily
have supported the long standing idea that fertilization of
soybeans did not pay. His soil had a pH of 5.2 and 1 ton of
dolomitic limestone was applied.
“In another experiment on a Norfolk loamy fine sand
very low in potash and having a pH of 5.8 the following
yields were produced; no treatment, 5.0 bushels; lime alone,
2.6 bushels; 400 pounds 0-10-20, 22.1 bushels; lime plus 400
pounds 0-10-20, 31.9 bushels (see Fig. 1).
“Returns from Fertilizers: Some will concede that
fertilization might pay where yields are extremely low.
However, in an experiment on an Elkton silt loam in
Pasquotank County a yield of 42 bushels was obtained
with no treatment and 48 bushels with application of 400
pounds 0-10-20–a return of $16.50 for a $7.00 investment.
In several instances yields of approximately 30 bushels have
been obtained with no treatment and increases of at least
10 bushels obtained following treatment. While excellent
yield responses have been obtained following applications
of lime and an 0-10-20 fertilizer, there still may be other
factors limiting yield in some instances such as the physical
condition of the soil or minor elements. Either excesses
or deficiencies of rainfall may seriously curtail yields
but fluctuations due to weather are minimized with good
fertilizer practices.
“Along with an adapted variety and sound fertilizer
practices a good stand is essential to high yields. In an
experiment conducted in the Tidewater area in 1944 using
the Ogden and Volstate varieties with 12, 6, 4 and 2 plants
per foot, the average yields of the two varieties were 42, 37,
32 and 25 bushels respectively. At another location the same
year under extremely dry conditions no yield response was
obtained.
“Last year a farmer cooperator combined approximately
25 bushels per acre from his Haberlandt beans with an
average stand of two plants per foot. His same seed planted
in the variety-fertility experiment with an average stand
of eight plants per foot at maturity produced 35 bushels
per acre. In addition to usually giving an increase in yield,
the more thickly planted beans get off to a faster start and
materially aid in weed control. This in itself is considered
sufficient justification for thicker planting. Also from the
standpoint of weed control, a 36-inch row is favored over a
42-inch row as the middles are more quickly and completely
shaded and weed growth is retarded. Present rate of planting
recommendations are to plant 10 to 12 seed per foot. When
planting in 36-inch rows approximately 1 bushel per acre
will be required with either Ogden or Roanoke varieties.
“While research in varietal improvement, fertilization,
diseases, and cultural practices will be continued, an active

extension program under the supervision of Dr. E.R. Collins,
in charge of Agronomy Extension is under way to make the
12-14 bushel state average yield a thing of the past. In 1947
each county agricultural agent in the Coastal Plain area of
North Carolina had at least one demonstration putting the
best production practices known into use. This demonstration
consisted of 1 acre limed in accordance with need at least
2 months before planting and fertilized with 400 pounds
0-10-20 fertilizer. Care was taken that the fertilizer was not
in direct contact with seed. Good quality Ogden or Roanoke
seed were planted at the rate of 10 to 12 beans per foot in 36inch or 42-inch rows. Beans were planted in a well prepared
seed bed between May 1 and 20th and cultivated to control
weeds. One-half acre of beans were planted on either side of
the demonstration acre and handled according to the farmer’s
usual practices. Harvesting of these beans will help many
farmers to realize that they too can produce a good yield of
soybeans.
“With the gradual decline in cotton acreage and
improvement in corn fertilization practices, additional acres
will probably be released for the production of other crops.
Soybeans can readily fit onto this land and will produce
profitable yields when adequately fertilized. Numerous
cotton seed mills (hydraulic press type) each year process
the present soybean crop and are interested in increased
production. The expanding livestock industry gives promise
of an expanding local market for protein feeds.”
Photos show: (1) Response to potash fertilizer in a field
of Ogden soybeans having a Norfolk loamy fine sand very
low in potash. (2) A field showing soybeans planted in beds
for drainage purposes on a low lying soil in the Tidewater
area. Roanoke variety, seed yield 41 bu per acre. (3) Woods
Yellow variety left, Roanoke right, showing rapid early
growth characteristic for Roanoke. Soybean variety-fertility
experiment in Duplin Co. Seed yield of Woods Yellow 29.7
bu per acre, Roanoke 36.4 bu per acre. Address: 1. Associate
Agronomist, U.S. Regional Soybean Lab., Bureau of Plant
Industry, Soils & Agricultural Engineering, Agricultural
Research Administration, USDA; 2. North Carolina Agric.
Exp. Station.
4762. McGuire, T.A.; Earle, F.R.; Dutton, H.J. 1947.
Determination of nitrogen in vegetable oils. J. of the
American Oil Chemists’ Society 24(11):359-61. Nov. [2 ref]
• Summary: Soybean oil contains 0.01 mg of nitrogen per
100 gm, or 0.00001%. Address: Northern Regional Research
Lab., Peoria, Illinois.
4763. Rodrigo, P.A. 1947. Soybean culture in the
Philippines. Philippine J. of Agriculture 13(1):1-22 + 5
plates. Third quarter. Summarized in Soybean Digest, May
1948, p. 41. [14 ref. Eng]
• Summary: Contents: Introduction. Description and history.
Climatic and soil requirements. Varieties. Propagation.
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Preparation of the soil. Fertilizers and lime. Inoculation.
Planting. Care of the crop. Harvesting and production:
For day, for seed. Cost of production. Uses of soybeans.
Diseases. “In the big cities in the Islands, many of the
soybean products like soy sauce or toyo, tokua, tajuri
[fermented tofu], tojo [soymilk curds], miso, etc. are
becoming more popularly used by the Filipinos, and will be
more so as their nutritive values become more fully realized.
Already, in some sections of the country where soybean is
being grown, the seed is used either as a green or as a dry
vegetable. The dried bean is roasted and is eaten offhand
or is used in adulterating coffee, and the bean in the dough
stage is boiled and eaten like peanut” (p. 2).
Note 1. This is the earliest English-language document
seen (Oct. 2011) that uses the word tajuri to refer to
fermented tofu.
Table 1 shows annual imports (in kg) of soybeans and
soybean products into the Philippines from 1929 to 1940,
including dried beans, soy sauces, soybean meal, tausi
(fermented black soybeans, salted), paste (miso), and total.
By far the leading import (by weight) from 1929 to 1937 was
dried soybeans. In 1929 some 4,574,497 kg were imported.
This figure rose gradually (with ups and downs) to a peak of
5,660,575 kg in 1937, then fell sharply to only 237,666 kg in
1940. Soybean sauces were the No. 2 import, starting with
606,231 kg in 1929, rising to a peak of 1,441,563 kg in 1932,
then remaining above 1,000,000 for most years thereafter.
Imports of soybean meal started in 1935 with 660,699 kg;
they reached a peak 1,023,303 in 1936 (the next year), then
remained near 1,000,000 thereafter. Tausi was first imported
in 1940, the amount being 151,571 kg.
Table 2 shows the value of these items (in pesos). In
1940 the imports of greatest value were soy sauces (120,346
pesos), soybean meal (50,682), and tausi (20,280).
“In the Philippines, while the plant has been under
cultivation since the Spanish regime [1571-1898], it has not
gained much headway due mainly to the lack of a variety
suitable for commercial planting, and perhaps due to want
of interest among farmers” (p. 4-5). The Philippine Bureau
of Plant Industry has, to date, introduced more than 200
soybean varieties to the Philippines from the USA, China,
Japan, Hawaii, Java, and India, but it presently recommends
only a few varieties for commercial planting. These include
Ami, which has long been cultivated there and is well
adapted to the varied soil and climatic conditions.
Based on the results of a number of years’ trials in
different regions of the Islands, the following varieties
have been found to be productive: Yellow Biloxi Hybrid
(introduced from Hawaii in 1936), Mis 28 E.B. Str. 3910
(introduced from India in 1937), Mis 33 Dixi (introduced
from India in 1937), Head Green (introduced from the USA
in 1935), and American Black. All of these varieties are good
for May and June planting, and all but Yellow Biloxi Hybrid
are good for September to December planting (dry season).

“In the Philippines, the green but fully developed pods
are harvested, and the seed is cooked and eaten in practically
the same way as lima bean or patani... In Lipa, Batangas,
soybean in the dough stage is boiled in the pod and sold and
eaten offhand” like peanuts. The more common soy products
made in the Philippines are soy sauce or toyo, tokua [tofu],
tausi [fermented black soybeans], and miso. “Soybean milk
is being manufactured by the Bureau of Plant Industry in
a limited scale and a big modern firm has started putting
soybean milk and other products in the local markets” (p. 1516).
Note 2. This is the earliest English-language document
seen (Nov. 2011) that uses the word tausi to refer to
fermented black soybeans. Address: Chief, Horticulture
Research Section, Bureau of Plant Industry.
4764. Soybean Digest. 1947. “J.C.” Hackleman: Practical
soybean salesman. Nov. p. 20.
• Summary: A brief biography and history of his work
with soybeans as extension agronomist at the University of
Illinois. A large photo shows Hackleman.
4765. Soybean Digest. 1947. Approve oil flavor research.
Nov. p. 21.
• Summary: “Research aimed at enhancing the flavor of
soybean oil and how to retain good flavor in such oil has
been approved under the Research and Marketing Act of
1946, the U.S. Department of Agriculture has announced.
The studies will be conducted by the Bureau of Agricultural
and Industrial Chemistry’s Northern Regional Research
Laboratory at Peoria, Illinois, and will be coordinated with
related work by the states and by private industry.
“Although considerable progress has been made toward
solving the flavor problem of soybean oil, the cause of flavor
deterioration after processing is still unknown.”
4766. USDA Production and Marketing Administration.
1947. Canning green soybeans at community centers.
Washington, DC. 2 p. Nov. Unpublished manuscript.
• Summary: This 9-page document discusses the types of
cans to use, the best soybean varieties of edible soybeans and
when to harvest them, preparation of the beans for canning,
how to blanch the beans, prepare the brine (or salt tablets),
seal the cans, process the cans at 240ºF, adjust the processing
time for different altitudes, and cool the cans. Address:
USDA.
4767. Weiss, Martin G.; Weber, C.R.; Kalton, R.R. 1947. The
Hawkeye soybean: Equals Lincoln yield and oil, as early and
stands as well as Richland. Soybean Digest. Nov. p. 16-18.
• Summary: Hawkeye is being released this year to growers
in the northern half of Iowa. A photo shows Weiss and
Weber.
Note: This is the earliest document seen (Oct. 2016)
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that mentions the soybean variety Hawkeye. Address: 1.
Research Prof. of Farm Crops; 2. Asst. Agronomist, USDA
and collaborator Iowa Agric. Exp. Station.
4768. United Press (UP). 1947. The list of major traders on
commodity exchanges made public by Secretary Anderson.
New York Times. Dec. 22. p. 16.
• Summary: Clinton P. Anderson (of New Mexico) was
Secretary of Agriculture (1945-1953) under President Harry
S. Truman.
“Soybean futures (in bushels), Oct. 31, 1947 (col. 3):
“Continental Grain Co., Chicago [Illinois], hedging
446,000 long, 9,000 short.
“The Glidden Co., Chicago, hedging 320,000 long,
5,000 short.
“Indiana Grain Coop., Inc., Indianapolis, hedging
435,000 short.
“Pillsbury Flour Mills Co., Minneapolis [Minnesota],
hedging 17,000 long, 235,000 short.”
4769. Borchers, Raymond; Ham, W.E.; Sandstedt, R.M.;
Ackerson, C.W.; Thayer, R.H.; Mussehl, F.E. 1947. Trypsin
inhibitor. V. Nutritive value of treated soybean oil meal and
some characteristics of the trypsin inhibitor in soybeans.
Nebraska Agricultural Experiment Station, Research Bulletin
No. 152. 15 p. Dec. [15 ref]
• Summary: Contents: Review of the literature. Nutritive
value of treated soybean oil meal. Some characteristics of a
trypsin inhibitor. Discussion. Summary.
“Review of the literature: Osborne and Mendel (1917,
J. Biol. Chem.), investigating the nutritive value of soybeans
for rats, were the first to report the improvement of soybeans
after heating. Later investigations by Wilgus, Norris, and
Heuser confirmed these findings for the chicken (1936),
and they were confirmed by Robison for the pig (1930), by
Scharrer and Nebelsiek for sheep (1938), and by Lewis and
Taylor for humans (1947).
“Since unheated soybeans have a raw, “greenish” taste
while heated soybeans have a more agreeable nutty flavor,
the suggestion was made that the former were unpalatable
and as a consequence had an apparently lower nutritive
value. A number of investigations (Hayward, Steenbock &
Bohstedt 1936; Mitchel & Smuts 1932; Shrewsbury, Vestal
& Hague 1932) as well as data presented in this bulletin
from the paired feeding technique, have disproved this
hypothesis. The second suggestion made was the unheated
soybeans were less digestible than heated soybeans. Soybean
digestibility studies of Johnson, Parsons, and Steenbock
(1939) showed that the difference in digestibility between
raw and heated soybeans was negligible, an observation
confirmed in other laboratories (Hayward, Steenbock &
Bohstedt 1936; Melnick, Oser & Weiss 1946) as well as
by data reported in this bulletin. Johnson et al. (1939) also
observed that rats receiving raw soybeans retained less

nitrogen and sulfur than those receiving heated soybeans.
From this, they concluded that raw soybean protein was
digested and absorbed as fully as heated soybean protein but
that part of the raw soybean protein was absorbed in a form
which was not utilized for growth but was instead directly
catabolized and excreted as urinary nitrogen and sulfur endproducts.
“Mitchel and Smuts (1932) observed that the addition of
cystine to a raw soybean ration improved growth. Almquist
et al. (1942) extended this investigation using methionine
additions to both raw and heated soybean rations. They
found that methionine supplements improved growth with
the raw soybean ration more than with the heated. Therefore,
they concluded that the availability of the methionine of raw
soybeans was enhanced by heating. However the studies of
cystine or methionine supplementation of both raw or heated
soybeans reported by Mitchell (1937), Hayward and Hafner
(1941), Evans and McGinnis (10) and in this bulletin show
that cystin or methionine improved growth on either raw or
heated soybean rations.
“Shrewsbury, Vestal and Hauge (1932) concluded from
their studies on the improvement of soybeans by heating that,
‘... there is some reason for believing that certain materials
of a toxic nature are removed or destroyed during the heating
process.’ Ham, Stanstedt, and Mussehl (1945) have reported
that a dilute acid (pH 4.2) extract of raw soybean meal, but
not heated soybean meal, contains a factor which when
incorporated into a ration, depresses the rate of growth,
a finding confirmed by Klose, Hill and Fevold (1946).
This tends to confirm the hypothesis of Shrewsbury et al.
(1932) that raw soybeans contain a toxic, though not lethal,
substance which inhibits or depresses the rate of growth and
which is removed by heating.”
“Some characteristics of a trypsin inhibitor: In 1944,
Ham and Sandstedt (J. Biol. Chem.) reported the existence
of a factor in unheated soybean meal which inhibited the
digestion of casein by commercial trypsin as measured by
formol titration, a finding confirmed by Bowman (1944)
who has since reported (1946) the existence of two distinct
trypsin inhibitors in soybeans. Kunitz (1946) [sic, June
1945] has succeeded in obtaining purified crystalline trypsin
inhibitor from soybeans and has characterized the substance
as a protein.”
Note: This is the earliest document seen (May 2008)
that contains the term “trypsin inhibitors.” Address: 1.
Asst. Agricultural Chemist; 2. Formerly Asst. Agricultural
Chemist. All: Nebraska Experiment Station.
4770. Bureau of Human Nutrition and Home Economics,
ARS, USDA. 1947. Faites la connaissance du soja! La
cuisine améliorée par l’emploi de farine et de graux de soja
[Get to know soya! Food improved by the use of soy flour or
grits]. Revue Internationale du Soja 7(45-46):136-40. Nov/
Dec.; 8(48):46-49; 8(49):68-72. [Fre]

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1763
• Summary: Contents: Notice to the reader. Introduction.
Proteins, minerals and vitamines. Stock up on soyfoods!
(aliments de soja!). Flour or grits. Take care not to miss
anything. Vegetarian entrees (10 recipes). Dishes with fish,
eggs and cheese improved by adding soy (6 recipes).
The entire series includes 70 international soy recipes.
4771. Fats and Oils Situation (USDA Bureau of Agricultural
Economics).. 1947. Supply and disposition of soybeans and
soybean oil, 1910-47. FOS-122. p. 13-17. Dec. [5 ref]
• Summary: Table 9 shows soybean oil, crude basis:
Production, trade (imports or exports), factory and
warehouse stocks Dec. 31 and apparent disappearance, 19101947. Factory production of crude soybean oil rose from
0.751 million lb in 1922 (the first year for which statistics are
available) to 1,454 million lb in 1946. Imports of soybean oil
rose from 20.1 million lb in 1910 to a peak of 336 million lb
in 1918, then plunged from 112.2 million lb in 1920 to only
17.3 million lb in 1921, when on May 28 the first U.S. tariff
on imported soy oil (20 cents per gallon) went into effect.
Soy oil imports averaged 20.4 million lb/year during the
rest of the 1920s (1922-1929), and only 6.8 million lb/year
during the 1930s. After 1941 they fell to zero.
Exports of soybean oil rose steadily from 0.5 million lb
in 1925 to 90.4 million lb in 1946. From 1921 to 1930 use of
soybean oil in the U.S. averaged only 21 million lb annually.
An increasing percentage of the total was supplied by
crushing the domestic crop. Production and use of soybean
oil increased rapidly after 1934. Production rose from 35.3
million lb in 1934 to 105.1 million lb in 1935 to 533 million
lb in 1940, to an all-time high of 1,454 million lb in 1946.
Table 10 shows utilization of soybean oil by classes of
products, USA, 1931-1947. Food products are margarine,
shortening, and other. Nonfood (Industrial) products are paint
and varnish, other drying oil products, miscellaneous, loss.
In 1933 nonfood uses of soybean oil reached 22 million lb,
accounting for 69.5% of all uses; this was, percentagewise,
an all-time high. The main uses that year were paint and
varnish (8.5 million lb), other drying oil products (7.1
million lb), and soap (4.2 million lb). After 1933 the amount
(weight) of soybean oil used in nonfood products steadily
increased, to 172.3 million lb in 1946, but the percentage
steadily decreased. In 1946 only 12.2% of U.S. soybean oil
went for nonfood uses.
4772. Fredman, Herbert. 1947. Soybean research aids
industry. Commerce Magazine. Dec. *
• Summary: Discusses soybean research at the Northern
Regional Research Laboratory, Peoria, Illinois.
4773. J. of the American Society of Agronomy. 1947. Fellows
elect: Clyde Melvin Woodworth. 39(12):1112. Dec.
• Summary: Contains a good biography of Dr. C.M.
Woodworth with a small portrait photo. 1888 Feb. 28–Clyde

M. Woodworth is born at Canton, Illinois. Obtains his
bachelor’s degree at Oklahoma Agricultural and Mechanical
College. Obtains M.Sc. degree at University of Wisconsin.
1920–Obtains Ph.D. degree at University of Wisconsin. His
professional career begins with his appointment as assistant
in agronomy at South Dakota State College. He becomes
successively assistant in the USDA, assistant and instructor
in genetics at the University of Wisconsin, and assistant
pathologist in the USDA. 1920–He is appointed assistant
professor of plant breeding at the University of Illinois. He
later advances to associate professor and then to professor
and chief in plant genetics. His scientific activities are in the
field of plant genetics with special reference to soybeans,
of which the Chief, Illini, and Viking are the three main
varieties for which he has been responsible. “He is a quiet,
unpretentious man with a fine record of accomplishment.”
4774. McGinnis, James; Evans, Robert John. 1947. Amino
acid deficiencies of raw and overheated soybean oil meal for
chicks. J. of Nutrition 34(6):725-32. Dec. [13 ref]
• Summary: Morgan (1934) showed that biological value
for rats of cereal proteins and casein was decreased by
overheating. It has also been shown that the explosion
process used in preparing many breakfast foods caused a
significant decrease in their “protein nutritive value.”
It has also been shown in 3 journal articles that the
nutritive value of soybean oil meal is improved by proper
heat treatment but impaired by autoclaving for too long a
time at too high a temperature.
Summary: 1. The addition of cystine to a diet containing
raw soybean meal did not improve chick growth.
2. When raw soybean oil meal was autoclaved at
100ºC for 30 minutes, a significant increase in its nutritive
value resulted as shown by chick growth. Adding either
methionine or cystine or both to this autoclaved meal did not
improve chick growth. Likewise, a combination of cystine,
methionine and lysine failed to further improve chick
growth.
3. When raw soybean oil meal was autoclaved at 130ºC
for 60 minutes, its nutritive value for chicks was decreased.
The addition of methionine, cystine, or lysine to the meal did
not correct the damage.
5. “The methionine requirement of the chick appeared
to be not more than 0.26% when the diet contained 0.46%
cystine.” It may be that New Hampshire chicks require less
methionine than White Leghorns. Address: Div. of Poultry
Husbandry and Chemistry, Washington Agric. Exp. Station,
Pullman, Washington.
4775. Soybean Digest. 1947. USDA men who have
contributed to soybean development: Leonard F. Williams.
Dec. p. 21.
• Summary: “Dr. Leonard F. Williams, now
associate agronomist at the U.S. Regional Soybean
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4776. Soybean Digest. 1947. Receive USDA Superior
Service Award: David Breese Jones and W.J. Morse. Dec. p.
29.
• Summary: “Two men well known to the soybean industry
were presented with the U.S. Department of Agriculture’s
superior service award by Agriculture Secretary Clinton
P. Anderson at ceremonies November 12. They are W.J.
Morse, principal agronomist of the Bureau of Plant Industry,
Beltsville, Maryland, and David Breese Jones, head of the
protein investigations laboratory of the Federal Bureau of
Human Nutrition and Home Economics.
“Morse was one of the founders of the American
Soybean Association, in which he has been active since its
organization.” Photos show Morse and D. Breese Jones.

Laboratory, Urbana, Illinois, has been with this 24-statewide
organization of the U.S. Department of Agriculture for 11
years. The states cooperating with the U.S. Department
of Agriculture on this research know him as the scientific
contact man on genetics studies of this crop. He supervises
breeding work and distributes promising material to the
cooperators.
“The breeding program he developed in the North
Central States has resulted in several new varieties of
soybeans superior in yield, in oil content, and in quality of oil
or ‘iodine number’ to the varieties that had been commonly
grown.
“Outstanding varieties bred by Dr. Williams, in
cooperation with Dr. C.W. Woodworth of the Illinois
Agricultural Experiment Station, are Chief and Lincoln. The
Lincoln, named only 4 years ago, stands head and shoulders
above the other varieties in the North Central States,
with possible exception of the new Hawkeye. It not only
outyielded the former best varieties of the region by 5 or 6
bushels to the acre, but was ahead of them in percentage and
quality of oil.
“Of the crosses made in recent years by Dr. Williams
thousands of selections are now under test throughout the
24 states cooperating with the Urbana Laboratory. Many of
these strains are promising as industrial types for various
sections.
“Men like Williams and other research men will keep
on producing still newer strains better adapted to various
localities and yielding more and better oil for, perhaps, more
and more purposes.”
A portrait photo shows Dr. Leonard F. Williams.

4777. Sullivan, Gene. 1947. Soya protein as a method of
increasing the nutritive value of hard candy: Results of
a NCA-sponsored research project show candymen how
to change an unbalanced confection to a balanced food.
International Confectioner 58(12):46, 50. Dec. Summarized
in Soybean Digest, Feb. 1948, p. 24.
• Summary: “With the recent release of the study of the
use of isolated soya proteins as an ingredient in hard candy,
by the Agricultural Chemical Research Division of the
Department of Agriculture at New Orleans [Louisiana],
which has been working on the project under the auspices of
the National Confectioners’ Association, the whole question
of the desirability of such an addition to candy becomes
increasingly pertinent.
“Several types of isolated soya proteins were furnished
to the research staff headed by H.H. Hall and Fred J. Fahs.
Their principal objective was to investigate methods for
the incorporation of the materials and to produce the most
satisfactory product possible, consistent with acceptable
standards of taste and physical characteristics.”
“The addition of protein to candy by an enterprising
manufacturer will indicate his desire to improve the
nutritional balance and quality of his product. It will also
indicate that he is in touch with the trend in the nutritional
field. Such a candy can be merchandised as a balanced food
that will compare favorably with many well recognized
wholesome foods. Health and growth factors can be stressed
along with the quick-energy characteristics.”
Two tested formulas for using soybean protein in hard
candy are given in a sidebar on p. 50.
Note: This is the earliest English-language document
seen (Dec. 2015) that uses the term “isolated soya protein”
(or “isolated soya proteins”) to refer to its food uses.
4778. Oilseeds and Products (Foreign Agricultural
Circular). 1947-1982. Serial/periodical. Washington, DC:
USDA Foreign Agricultural Service. Monthly. 28 cm.
• Summary: “This publication contains tables with historical
data on the supply of... soybeans, soybean meal and soybean
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oil. The data presently cover 74 countries... Although
complete individual country data are being published
for the first time in this circular, the data base on these
countries was originally compiled in early 1980 and has been
updated regularly. This data base has been the source of the
aggregated data published in the monthly World Oilseeds
Situation and Outlook circulars since May 1980.”
The March 1981 issue shows the following for soybean
oil produced by crushing in India: 1965 is 6,000 metric tons
(tonnes), 1970 is 5,000 tonnes. 1975 is 17,000 tonnes. 1977
is 120,000 tonnes. 1981 is 390, 000 tonnes.
4779. Weber, C.R.; Kalton, R.R. 1947. Iowa soybean variety
tests, 1939-46. Iowa Agricultural Experiment Station, Leaflet
Agronomy No. 59. 8 p. *
Address: Iowa.
4780. Bird, H.R. 1947. Feeding poultry. Yearbook of
Agriculture (USDA) p. 235-38. For the years 1943-1947.
• Summary: “From the studies at Beltsville [Maryland]
of the protein needs of growing chickens, we found that
the birds make their greatest gains, in proportion to feed
consumed, when their ration contains about 21 percent
protein. A diet containing much more or less than that is
definitely less efficient. But when the birds are full-grown,
the proportion of protein may be reduced, with satisfactory
results, to about 16 percent for laying stock, and to as little as
13 percent in a maintenance ration for mail chickens.”
“The war meant shorter supplies of high-quality protein
supplements of animal origin. We found, however, that
in well-balanced diets proteins of vegetable origin may
constitute up to about 80 percent of the total protein for
chickens that produce hatching eggs, and 90 percent of the
total for other mature chickens and for growing chickens
and turkeys. Successful growing diets in which all of the
protein is of vegetable origin have been devised for turkeys
more than 8 weeks old that have access to good range. These
percentages are a good bit higher than were once considered
practicable. Because vegetable proteins are generally cheaper
than those of animal origin, this knowledge bears directly on
economy of production. Properly cooked soybean meal is an
excellent feed for poultry.
“Considerable progress has been made at the California
Agricultural Experiment Station in expressing the protein
requirements of growing chicks in terms of amino acids,
which constitute proteins. More information on this vital
subject and on the distribution of amino acids in feeds will
help us to predict the feeding value of feedstuffs and feed
mixtures from the results of chemical analyses... The amino
acids and vitamins, furthermore, do not exert their effects
independently, but are interrelated. For example, work at the
Wisconsin and Maryland experiment stations reveals that
when growing chicks consume relatively large quantities of
corn or gelatin, they have increased requirements either for

tryptophane, an amino acid, or for nicotinic acid, a vitamin.
“Also, we have discovered that for growing chicks a
practical diet containing soybean meal as the only protein
supplement is effectively supplemented either by an amino
acid named methionine or by two vitamins: Pantothenic
acid and choline. It is also interesting to note that such diets
are effectively supplemented by 2 to 4 percent of fish meal,
which does not supply enough methionine, choline, or
pantothenic acid to account for such an effect.”
“As a result of research it is now possible to recommend
quantitative allowances of the following nutrients for
growing chickens. Six amino acids: Glycine, arginine,
methionine, cystine, lysine, and tryptophane. Ten vitamins:
A, D, K, thiamine, riboflavin, pantothenic acid, nicotinic
acid, pyridoxin [B-6, pyridoxine], biotin, and choline.
And nine mineral elements: Calcium, phosphorus, sodium,
manganese, iodine, potassium, magnesium, iron, and copper.
“Another discovery is that cow manure is a valuable
source of vitamins for chickens and turkeys.”
“The low-grade diets contained no animal protein
supplements. They were improved to about the same extent
by adding either dry cow manure or fish meal as 5 percent of
the diet.” “We learned that the growth-promoting effect of
cow manure was due to an unknown factor in it, not to the
presence of any of the known vitamins.”
“To go back to soybean meal: In studies of hatchability,
we found that, without animal protein, the hatchability and
viability of chicks go down as the level of soybean meal
in the hens’ diet goes up. This effect of soybean meal is
overcome by feeding the hens animal protein of high quality,
such as fish meal and dried-milk products, and also by
feeding dried cow manure. When adequately supplemented
with these materials, the total diet of breeding birds may
contain 10-percent soybean meal.”
“Artificial incubation and brooding, increasingly popular
systems that keep large numbers of chicks together, are apt
to cause more feather picking, toe picking, and cannibalism,
vices that sometimes cause heavy losses. They can usually be
stopped by giving the chicks more salt in their feed.”
Note 1. Researchers are hot on the trail of, about the
discover, vitamin B-12, previously called the “animal protein
factor” that was found essential to the growth of livestock
and poultry. It soon replaced expensive animal protein in
feeds and enabled more soybean meal to be used in its place.
Note 2. For about 5 years prior to 1944, Dr. Bird
was associate professor of poultry nutrition at the Univ.
of Maryland. He is a graduate of the Univ. of Wisconsin.
Address: Biochemist in charge, Poultry Nutrition
Investigation, Bureau of Animal Industry, USDA.
4781. Henson, Paul R. 1947. Soybeans for the South.
Yearbook of Agriculture (USDA) p. 338-343. For the years
1943-47. [3 ref]
• Summary: “Several new varieties of soybeans have been

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1766
developed that strengthen the position of soybeans, as an oil
crop for industrial use in the South. The new kinds are of
wide adaptation, and the southern farmer now has a much
better opportunity to select a high-yielding variety suited in
his own cropping practices.
“And, looking to the future, breeding programs are
going forward all over the South. Large numbers of new
strains and hybrid lines are being tested, or are under
observation at many of the southern experiment stations.
Crosses have been made and promising early strains having
a high oil content are being selected from crosses between
high-yielding, high-oil northern varieties and adapted
southern varieties. Several non-shattering hybrid lines that
appear to have good yielding ability are under test. Lines
resistant to bacterial pustule have been selected from crosses
with CNS and other southern varieties. Crosses between
high-yielding grain types are expected to bring us productive
strains better adapted to the lower Coastal Plain section of
the Southeast.
“It is not unreasonable to expect that from all this
material many new strains will soon be developed, fully
capable of meeting the needs of the southern farmer for
an oil bean and of overcoming several circumstances that
have been handicaps to growing soybeans there: The lack of
adapted varieties, the conflict with cotton for labor during the
harvest season, and adverse climatic conditions during the
late fall and winter.
“Two areas produce more than 90 percent of the
soybeans grown in the South for industrial use: The Coastal
Plain soils of North Carolina and Virginia and the Mississippi
Delta sections of Arkansas, Tennessee, Mississippi, and
Louisiana. Only 17.5 percent of the total soybean acreage in
the South was harvested for beans during the 10-year period,
1934 to 1943. The average yield then was 11.1 bushels an
acre. In 1945, after several better kinds became available,
27.6 percent of the total acreage was harvested for beans, and
the average yield, 13.8 bushels an acre, was 24 percent above
that from 1934 to 1943.
“To meet the demand for more oil during the war and to
encourage an expansion of soybean plantings in the South by
developing varieties adapted to the section so it, too, could
help fill the need, the facilities of the United States Regional
Soybean Laboratory at Urbana, Illinois, were expanded in
1942 to include 12 Southern States in a cooperative soybean
improvement program. Southern headquarters for the region
were located at the Delta Branch Experiment Station at
Stoneville, Mississippi.
“To achieve the chief aim of the program–the
development of adapted higher-yielding sorts for industrial
uses–varieties must be developed that not only yield more,
but resist shattering, lodging, and diseases, and have a
content of oil and protein most desirable for industrial
uses. Such new varieties, besides, must fit into the varied
rotations and cropping practices characteristic of the

different sections of the South. Cotton farmers of the Delta
section of Arkansas, Mississippi, and northern Louisiana
want a high-yielding variety that will mature in August or
early September so they can better use their labor supply.
Others want a kind that will mature in September or early
October, so that winter grains or alfalfa may be planted after
the soybeans are combined. Possibly a somewhat different
type is needed in the East and Southeast, where soybeans
are often planted after oats or, as in southern Alabama, after
early potatoes. The farmers of Oklahoma and Texas want a
productive, drought-resistant variety that will develop and
mature seed during dry summers. All these factors had to be
considered.
“The principal varieties that were being grown for beans
when the southern soybean program was initiated were
Arksoy, Arksoy 2913, Ralsoy, Mamredo, and Macoupin
in the central and upper South; Wood’s Yellow, Herman,
and Tokyo, in the East; and Palmetto, Mamloxi, Clemson,
and Nanking in the South and Southeast. Two new strains,
Ogden and Volstate, had been developed and released by the
Tennessee Agricultural Experiment Station, but had not been
grown to any extent over the South at that time.
“Breeding and selection work to develop better adapted
varieties are under way at most of the southern experiment
stations in the cooperative program. New strains are entered
in the uniform tests across the region as rapidly as they
are developed. The varieties are grouped by maturity, in
conformity with the system established by the Regional
Soybean Laboratory in 1938. The varieties and strains of the
Uniform Tests, groups 0 to IV, are adapted to the Northern
States. The southern varieties are entered in the progressively
later maturing groups of VI, VII, and VIII. Through the midSouth, the strains of group VI normally mature from October
1 through October 15, those of group VII, October 16 to 30,
and group VIII, November 1 and later. The maturity of these
groups is a few days later across the upper South and earlier
in the lower South. Varieties of late September maturity,
group V, have not yet been developed. Because of the
interest in very early maturing beans, the varieties and strains
of group IV are being grown at a number of locations across
the upper South. Cooperators in the region carefully note
yields, with other agronomic and morphologic data. Seed
samples from the tests are sent to the Urbana laboratory for
chemical analyses. All data on new varieties are taken from
the regional variety tests. Because the varieties in the tests
were regrouped in 1944, only 2-year averages are given.
“The new, early-maturing strain, S100, has consistently
yielded above the commercial varieties of this maturity. It is
a rogue out of Illini, and was developed under the direction
of B.M. King, agronomist of the Missouri Agricultural
Experiment Station. The seeds are yellow and medium in
size. S100 is tall-growing, with gray pubescence and white
flowers. The principal objection to it is its low content of
oil. It yields well and is well adapted along the northern rim
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of the southern region, but excellent yields of good quality
beans have been obtained from it as far south as Stoneville.
“Ogden is the most productive soybean of midseason
maturity for the South. It was developed from a selection
from the cross, Tokyo x P.I. 54610, by the late H.P.
Ogden, associate agronomist of the Tennessee Agricultural
Experiment Station. Ogden is erect, bushy, and medium
tall. It has gray down on leaves and stems–pubescence–and
purple flowers. The seeds are olive yellow, medium in
size, and high in quantity of oil. It is more resistant to leaf
diseases, particularly bacterial pustule, than the other kinds
of the same maturity. But under very dry conditions Ogden
will shatter shortly after maturity. Shattering appears to
be more severe on light-textured, infertile soils. Ogden is
well adapted to the central and upper part of the South; it
has led all varieties of group VI maturity in yield in 19 out
of 23 tests where 2-year average yields are available–an
outstanding record in view of the wide variation in soil and
climatic conditions across the South. Breeders of soybeans
have made many crosses of Ogden with nonshattering
varieties, and a number of promising nonshattering, highyielding, hybrid lines from the crosses have been put under
test.
“Two other new kinds, Volstate and Roanoke, of late
October maturity, group VII, are distinctly superior to the old
varieties. Volstate, also of Tennessee origin, was selected by
H.P. Ogden at the same time from the same cross (Tokyo x
P.I. 54610) as Ogden. It is medium tall, with gray pubescence
and white flowers. It matures 10 days to 2 weeks later than
Ogden and produces high yields of excellent yellow seed.”
Continued. Address: Agronomist, U.S. Regional Soybean
Lab., Stoneville, Mississippi, in the Bureau of Plant Industry,
Soils and Agricultural Engineering.
4782. Henson, Paul R. 1947. Soybeans for the South
(Continued–Document part II). Yearbook of Agriculture
(USDA) p. 338-343. For the years 1943-47. [3 ref]
• Summary: (Continued): “Roanoke was selected as a single
plant from a mixed seed lot in the fall of 1941. The strain
was developed under the direction of J.A. Rigney, associate
agronomist of the North Carolina Agricultural Experiment
Station, in cooperation with E.E. Hartwig of the Department.
It was entered in the Regional Variety Test, group VII, in
1944. Its excellent showing the first year in the tests and
in other tests in North Carolina left little doubt as to its
superiority. It resembles Volstate in appearance, with gray
pubescence, and yellow seed of medium size. Roanoke is
higher in oil and has yielded slightly more than Volstate.
Both varieties are superior to Wood’s Yellow in yield,
resistance to shattering, and content of oil. Seed stocks of
Roanoke were increased in 1945. Approximately 500 bushels
of certified seed were available for further increase in 1946.
“Volstate and Roanoke are adapted to an area that
includes the lower half of Arkansas and the upper third of

Louisiana, extending eastward through the mid-South, the
Piedmont, and Coastal Plain areas of North Carolina; neither
is adapted to the lower South and Southeast.
“A third promising variety, CNS, is like Roanoke and
Volstate in maturity. CNS was selected out of the Clemson
variety by J.E. Wannamaker of St. Matthews, South Carolina.
Plants of CNS are of medium height, with tawny pubescence
and purple flowers. The yellow, medium-size seeds number
approximately 3,400 to the pound, compared to Palmetto’s
3,700 seeds to a pound. The oil content of CNS is low, but
it is higher than that of Palmetto. CNS is well adapted to the
Coastal Plain soils of South Carolina, Georgia, and Alabama
and is resistant to bacterial pustule, a serious leaf disease.
Breeders have used CNS in crosses to get resistant varieties
adapted to other regions.
“The new late-maturing varieties, Pelican, Acadian, and
L.Z., appear to be promising for the lower South. All three
were selected from crosses made by John P. Gray, associate
agronomist of the Louisiana Agricultural Experiment Station.
Their seed is yellow, with dark-brown or black hilums, and
medium small to small in size. Acadian has 3,520 seeds to
the pound, L.Z. 3,890, and Pelican 3,950. The oil content of
each is much higher than Wood’s Yellow and Mamloxi. All
3 are tall-growing types, but lodge very little in the lower
Coastal Plain area. They hold their seed well and shatter
much less than established varieties. Pelican, Acadian, and
L.Z. have been tested for 3 years in the Uniform Variety
Test, group VIII. They have yielded equally well through
the southern half of the region, but are particularly well
adapted in southern Louisiana and to the Coastal Plain soils
in southern Alabama and Georgia.”
“Acknowledgments: Several men helped plan and
conduct the investigations in the southern soybean program.
Among the collaborators and other workers of southern
experiment stations who assisted are: H.R. Albrecht, E.F.
Schultz, and Otto Brown of Alabama; C.K. McClelland and
E.M. Cralley of Arkansas; George E. Ritchey of Florida;
R.P. Bledsoe and U.R. Gore of Georgia; John P. Gray of
Louisiana; J.F. O’Kelly, H.A. York, and Robert B. Carr
of Mississippi; J.A. Rigney and S.G. Lehman of North
Carolina; H.W. Staten of Oklahoma; W.R. Paden and E.E.
Hall of South Carolina; John B. Washko of Tennessee; E.B.
Reynolds, R.C. Potts, K.F. Manke, J.R. Quinby, W.L. Jones,
P.J. Lyerly, Harold D. Lynn, and P.B. Dunkle of Texas; T.B.
Hutcheson, M.H. McVicker, G.D. Jones, and R.P. Cocke of
Virginia.”
Tables: (1) Comparison of the agronomic properties of
S100, Gibson, Patoka, Macoupin, Boone, two-year average,
1944-45.
(2) Comparison of the agronomic properties of Ogden,
Arksoy 2913, Mamredo, Ralsoy, two-year average, 1944-45.
(3) Comparison of the agronomic properties of Roanoke,
Volstate, Wood’s Yellow, CNS and Palmetto, two-year
average, 1944-45. Address: Agronomist, U.S. Regional
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Soybean Lab., Stoneville, Mississippi, in the Bureau of Plant
Industry, Soils and Agricultural Engineering.
4783. Hill, Charles R. 1947. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 13.
• Summary: “Four varieties were sown on 6/4. They
emerged 6/14 and made rapid growth, however, they
were a total loss due to the hoppers and rabbits.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
4784. Measamer, S.G.; Sweeney, O.R.; Arnold, L.K.
1947. Solvent extraction of soybean oil by mixtures of
trichloroethylene and ethyl alcohol. Proceedings of the Iowa
Academy of Sciences 54:189-97. Held April 18-19 in Cedar
Falls, Iowa. [1 ref]
• Summary: “A solvent consisting of denatured [ethyl]
alcohol mixed with trichloroethylene to give a specific
gravity of 0.910 may be used successfully in a continuous
extraction plant to remove oil from soybeans. The extraction
is carried out at 70ºC and the miscella cooled to cause it to
separate into 2 phases... The moisture content in the solvent
will not build up if beans having less than 6% moisture
are used and the drying is done with 10 p.s.i. [pounds per
square inch] steam pressure on the drier.” Address: Dep. of
Chemical Engineering and Engineering Exp. Station, Iowa
State College.
4785. National Soybean Processors Association. 1947.
Soybean farming. Chicago, Illinois. 43 p. Second ed., July
1951. Third ed., March 1955, 43 p. Fourth ed., April 1958.
Fifth ed., April 1961, 40 p. Sixth ed., Dec. 1966. [9 ref]
• Summary: Written by J. Ward Calland, this booklet
provides a good overview of the subject. A map (p. 40)
shows that in 1944 most of the soybeans harvested for beans
in America were grown in Iowa, Illinois, Indiana, and Ohio.
Page 41 shows that 1924 was the first year that statistics on
soybean production and utilization began to be kept in the
USA. In 1946 they were kept by the Division of Agricultural
Statistics, Bureau of Agricultural Economics, USDA. In
1924 the average yield per acre for beans was 11.0 bushels.
448,000 acres were harvested for beans, 1,147,000 acres
were harvested for hay, and 187,000 acres were grazed,
plowed under, or abandoned. Some 325,000 copies of this
publication had been sold by Nov. 1961 (Soybean Digest).
4786. Schneider, Burch H. 1947. Feeds of the world: Their
digestibility and composition. Morgantown, WV: West
Virginia Agricultural Experiment Station. 299 p. [38 soy ref]
• Summary: Includes an excellent early bibliography,
nicely classified by animal and feed types. Address: Prof. of
Animal Husbandry, West Virginia Univ., Morgantown WV;
Formerly Prof. of Animal and Dairy Husbandry, Allahabad
Agricultural Inst., India.

4787. Wilcox, Walter W. 1947. The farmer in the second
world war. Ames, Iowa: Iowa State College Press. xii + 410
p. Illust. Index. 24 cm. [20+ ref]
• Summary: The soybean acreage goal for 1942 was set by
the USDA at 9 million acres to be harvested for beans, an
increase of 54% over the 1941 acreage (p. 184).
Table 51 (p. 185) shows the U.S. government support
prices for soybeans, cottonseed, flaxseed, and peanuts (for
oil). For soybeans, the support price for the 1941 crop was
not less than $1.55 per bushel, increasing in 1942 to not less
than $1.60 per bu. Yet despite the great expansion of fats,
demand exceeded the supply at ceiling prices. Therefore
in 1942 a Fats and Oils Section was established in the War
Production Board to control the distribution of the various
fats and oils among the various industrial and manufacturing
uses. The situation became so tight that by mid-1943 the Fats
and Oils Division of the Food Distribution Administration
was using 10 different types of control measures, each
adapted to the nature of the problems encountered (p. 186).
Before World War II, high protein soybean meal usually
sold for less per pound than whole soybeans. But in the fall
of 1942 and in early 1943, when farmers were unable to get
the high protein meals they desired for feeding livestock,
they held back more soybeans for feeding–thus reducing
potential oil supplies (p. 187).
Table 54 shows that soybean acreage (harvested for
beans) in 1943 was 10.7 million acres, an increase of 248%
over 1939.
Soybeans were “the star performer during the war.
Soybean oil production tripled during the war period.” It
appears that the war has brought soybeans into a new era
of production. New soybean varieties are being developed.
But one concern is that “soybeans tend to loosen the soil and
cause more erosion than corn, and the acreage of intertilled
crops in the Corn Belt must be reduced in the interests of soil
conservation” (p. 198).
During the period 1944-1945 government price supports
kept soybean prices at about twice the price of corn. After the
war the price of soybeans relative to the price of corn began
to decrease. With “a return to the normal relation between
corn and soybean prices, a substantial contraction in soybean
acreage appears probable.” Continued world shortages of
fats and oils for the next few years, however, should keep
soybean prices attractive and maintain soybean acreages at
almost wartime levels (p. 199).
Note: By investing in market development overseas,
the soybean industry was able to continue its growth in
both acreage and production after World War II. 1945 (p.
198-99). Address: Prof. of Agricultural Economics, Univ. of
Wisconsin.
4788. Fats, Oils, and Oilseeds. 1947--. Serial/periodical.
Washington, DC: USDA Foreign Agricultural Service.
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Monthly.
• Summary: Soybean oil is one of the oils discussed in the
greatest detail, in part because by 1947 it was America’s
leading vegetable oil.
4789. Photograph of W.L. Burlison, dressed in dark coat and
tie, standing just to the right of a sign describing the Morrow
Plots at the University of Illinois at Urbana-Champaign.
1947? Undated.
• Summary: In 1894 Andrew Sloan Draper, President,
University of Illinois (1894-1904) stated: “The wealth of
Illinois is in her soil, and her strength lies in its intelligent
development.”
“The Morrow Plots is an experimental corn field at the
University of Illinois at Urbana-Champaign. It is the oldest
such field in the United States and the second oldest in the
world. It was established in 1876 as the first experimental
corn field at an American college and continues to be used
today, although with three plots instead of the original ten.
“The results of the experiments which were carried
out at the Morrow Plots showed that ‘soil quality is a vital
component of agricultural productivity,’ and that the ‘use of
science and technology... increased crop productivity over
four-fold.’
“The site was designated a National Historic Landmark
on May 23, 1968 (Source: Wikipedia at Morrow Plots, May
2014).
The sign reads: “The Morrow Plots: America’s Oldest
Soil Experiment Field. Established in 1876.

“Here are being demonstrated practical lessons in soil
management exemplifying both soil improvement and soil
depletion. Corn yields on these plots range from 27 to 93
bushels per acre, according to the way the land has been
handled.”
Source and Courtesy of University of Illinois Archives,
William L. Burlison Papers, RS 8/6/22, Box 1, “Leader,
Agricultural Statesman, Friend,” 1951.
4790. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1948. Solvent
effects on the products of soybean oil extraction. J. of the
American Oil Chemists’ Society 25(1):7-9. Jan. [5 ref]
• Summary: Describes solvent extraction using ethyl
alcohol. The solvents used in this study were carbon
tetrachloride, trichloroethylene, ethylene dichloride, isobutyl
alcohol, isopropyl alcohol, ethyl alcohol and hexane
(boiling point range 38º to 60ºC). Hexane (which is very
flammable) and the chlorinated hydrocarbons are known
for their excellent oil solvent properties. The chlorinated
solvents have the additional advantage of nonflammability
but the disadvantage of corrosiveness. The alcohols are
less favorable as oil solvents and must be used at high
temperatures to be completely miscible with soybean oil.
“A light-colored protein is essential for important
industrial applications such as paper coatings and textile
fibers as well as for many food uses.” Isolated protein [soy]
extracted with ethanol has a near-white color, whereas that
extracted with hexane has a less desirable brownish color.
Ethanol has another advantage; it extracts most of the bitter
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principle and much of the beany flavor from soybean flakes.
Moreover, the crude soy oil from ethanol extraction is
lightest in color, and lowest in fatty acids and break value.
And ethanol can be removed from soybean oil at a lower
temperature than can the higher alcohols, hexane, or the
chlorinated hydrocarbons.
Summary: “Ethanol extraction gave the best results
with respect to the color of oil, meal, and protein, and it also
served as a debittering agent for the soybean meal.” Address:
Northern Regional Research Lab., Peoria, Illinois.
4791. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1948. The
nondistillation alcohol extraction process for soybean oil. J.
of the American Oil Chemists’ Society 25(1):10-11. Jan. [9
ref]
• Summary: Describes solvent extraction using ethyl alcohol.
The authors developed an early, continuous non-distillation
method for the extraction of soybean oil, which theoretically
requires only 70% of the energy required by the hexane
process. Address: Northern Regional Research Lab., Peoria,
Illinois.
4792. Long, O.H.; McMurray, S.F. 1948. Variety
performance trials of oats, barley, wheat, corn and soybeans:
Data for 1947 with summaries of results from previous years.
Tennessee Agricultural Experiment Station, Bulletin No. 206.
16 p. Jan.
• Summary: Three soybean varieties are recommended:
Ogden–a midseason variety. Volstate–a late-maturing
variety. S-100–an early-maturing variety. The section titled
“Soybeans” (p. 8, 10, 15) states that the Roanoke variety
produced the highest yield of hay, and S-100 produced
the highest average yield of seed–24.08 bushels per acre.
Address: Knoxville.
4793. Soybean Digest. 1948. Northern Regional Laboratory
expands soybean research. Jan. p. 17.
• Summary: “An intensified and broadened soybean research
program, dealing particularly with fundamental as well as
technical studies on the causes of flavor deterioration in
soybean oil after processing, will start shortly at the Northern
Regional Research Laboratory. This has been assured by
announcement in Washington by the U.S. Department of
Agriculture that funds for such studies have been approved
under the Research and Marketing Act of 1946. Officials at
the Laboratory estimate the funds available for the current
year will be approximately $50,000.
“Flavor Stability: The importance of the problem of
flavor stability in soybean oil arises from the importance of
the crop in farm practice and the actual as well as potential
uses for the oil in industry. As stated by E.A. Meyer,
administrator of the Act, soybean production has increased
twenty-two fold in the past 15 years. The crop now fills a
vital need in our agricultural and total economy. Farmers

have a stake in this research because the use of oil provides
a market for the crop and soybean oil meal provides a large
inexpensive source of high-protein animal feed. Of the oil
alone, approximately 1 billion pounds is refined annually
for human use and thus the problem is highly important to
industry and consumers.
“An indication of the trend of the broadened research
the Laboratory will undertake, according to Dr. G.E. Hilbert,
director, is that the most urgent problem, by far, now
engaging the attention of research workers in the soybean oil
industry is to improve the flavor stability of the oil. Although
considerable progress has been made along these lines,
the causes of flavor deterioration after processing are still
unknown.
“Permanent Solution: Research workers believe
that before a permanent solution can be found, new and
fundamental research is required to detect, isolate, and
identify the constituents of soybean oil that are responsible
for objectionable flavors.
“The fundamental chemistry of the development of
the flavors will be sought and studies will be made on the
elimination of the peculiar flavor instability of soybean oil
products. Once we have a clear understanding of the cause of
the flavors, superior ways and means of correcting it should
be found.
“This new work will be undertaken primarily by the
research staffs of the Laboratory’s oil and protein and
engineering and development divisions which are headed by
Drs. J.C. Cowan and Cecil T. Langford, respectively.”
4794. Soybean Digest. 1948. Hungarian bean crop. Jan. p.
28. [1 ref]
• Summary: Hungary’s 1947 soybean crop is estimated at
88,000 bushels from approximately 8,000 acres, up 60%
from the 1946 crop of 55,000 bushels on 5,400 acres–
reports USDA’s Foreign Crops and Markets. Yet this crop
is considerably smaller than the prewar output of 125,000
bushels and less than half of the 194,000 bushel record
production of 1940. In Hungary, soybeans are used chiefly
for domestic oil production and no surplus is available for
export.
4795. Williams, L.F. 1948. Inheritance in a species cross
in the soybean (Abstract). Genetics 33(1):131-32. Jan. An
abstract.
• Summary: “In fifteen crosses between the domestic
soybean (Glycine hispida (Moench) Maxim) and the wild
soybean (Glycine ussuriensis Regel and Maack), seed size
was found to be geometric in inheritance. Neither the large
size of the domestic parent nor the small size of the wild
parent was recovered in over 4000 F2 plants nor in the first
backcross generation...” Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
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4796. American Magazine. 1948. Interesting people (William
Morse): Ice cream grows on bushes. Feb. p. 101.
• Summary: Shows a nice full-page photo (by Vincent
Finnigan) of William Morse eating soy ice cream. “Ice
cream, as indicated here by Dr. Morse, can be made from
powdered soybean milk. To launch the soybean in America
Dr. Morse spent 2 years in the Orient collecting 5,000
soybean samples.” When he returned, he used his wife,
daughter, friends and himself as guinea pigs to test the beans.
They made entire meals out of soybeans, including soybean
wine. The idea gradually caught on. Dr. Morse is a graduate
of Cornell University, soft-spoken, shy and at 63 years old,
still busy at the Department of Agriculture’s experimental
farm in Beltsville, Maryland. He feels the surface has hardly
been scratched.
The photo was also run in Soybean Digest, April 1948,
p. 41.
This digital photo was sent to Soyfoods Center by Joyce
Garrison (William Morse’s granddaughter) of West Hartford,
Connecticut (July 2004).
4797. Hilbert, G.E. 1948. Soybean studies at the Northern
Regional Research Laboratory. Chemurgic Digest. Feb. p.
11-14. [20 ref]
• Summary: Condensed from an article in Soybean Digest.
Sept. 1947, p. 42. Address: Director, Northern Regional
Research Lab., Peoria, Illinois.
4798. Ricker, P.L.; Morse, W.J. 1948. The correct botanical
name for the soybean. J. of the American Society of
Agronomy 40(2):190-91. Feb. [11 ref]
• Summary: “The multiplicity of botanical names applied to
the soybean by various authors has created much confusion
in the minds of agronomists, and even among many amateur
and professional botanists, as to the correct name to use. This
confusion has been increased by the use of the name Glycine
soja in the 1942 edition of Standardized Plant Names (page
275), a work supposedly the last word on such questions.
The confusion was also increased by the use of the genus
Glycine in place of the genus Apios in Britton and Brown’s
‘Illustrated Flora.’”
“Under the International Rules, which require the use
of the earliest valid species name for a plant, it becomes
necessary to use the species name max for the soybean.
Therefore, the correct combination for the name of the
soybean is Glycine max (L.) Merrill.” Address: 1. Associate
Botanist; 2. Principal Agronomist. Both: Div. of Forage
Crops and Diseases, Plant Industry Station, Beltsville,
Maryland.
4799. Schwab, Arthur W.; Dutton, Herbert J. 1948. The
flavor problem of soybean oil. III. A four-sample, glass
laboratory deodorizer. J. of the American Oil Chemists’
Society 25(2):57-59. Feb. [5 ref]

• Summary: Describes a glass laboratory deodorizer which
permits the simultaneous deodorization of four samples
under nearly identical conditions of time, temperature,
pressure and rate of steam flow.
Photos show: (1) The complete assembly with hood, oil
bath, condenser, and temperature recorder. (2) Deodorizer
assembly of glass beakers and tubing mounted on a frame.
An illustration (line drawing) shows details of
construction of manifold and flask including steam generator
and method of introducing inert gas. Contains two tables.
Address: Northern Regional Research Lab., Peoria, Illinois.
4800. Soybean Digest. 1948. Grits and flakes... from the
world of soy: Results of the Cooperative Uniform Soybean
Tests, 1946, Part II, Southern States... Feb. p. 28.
• Summary: “... has been issued by Bureau of Plant Industry,
Beltsville, Maryland.”
4801. U.S. Regional Soybean Laboratory. comp. 1948.
Results of the Cooperative Uniform Soybean Tests, 1947:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 146. Feb.
99 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1947%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Methods. Uniform test, Group 0. Preliminary
test, Group 0. Uniform test, Group I (Origin & development
of H5. Origin & development of A6K-937. A3K884 strain
test). Preliminary test, Group I. Uniform test, Group II.
Uniform test, Group III (Origin & development of A5-2683).
Uniform test, Group IV (Origin & development of C463).
Preliminary test, Group C-IV. Preliminary test, Group L-IV.
Effect of location on composition. Disease investigations.
Weather summary.
“Introduction: “... Nine uniform test groups have been
established, the first five of which include strains of proper
maturity for the North Central States. The other four groups
contain strains adapted to the southern part of the United
States, and a summary of performance of these will be found
in Part II of this report, which is published separately.
“Uniform Test, Group 0, contains the strains that will
bloom and mature under the longer days encountered during
summer in the Dakotas, Minnesota, and northern Wisconsin.
Group I contains strains generally adapted to South Dakota,
the southern parts of Minnesota, Wisconsin, and Michigan,
and northern Ohio. Groups II, III, and IV, respectively,
include strains adapted to locations. farther south in the
North Central States and to other areas of similar latitude. In
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general, each group is arranged to include strains differing
in maturity by not over 10 to 15 days. Maturity of the strains
is expressed as so many days earlier or later than some wellknown check or reference variety in the group.”
“Cooperating Agencies and Personnel from the North
Central Region:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering: Division of Forage Crops and Diseases:
W.J. Morse, J.L. Cartter, F.I. Collins, C.V. Feaster, David
Heusinkveld, G.A. Krober, D.F. McAlister, A.H. Probst, L.C.
Saboe, C.R. Weber, J.L. Weihing, and L.F. Williams.
“Illinois Agricultural Experiment Station, Agronomy
Department: W.L. Burlison and C.M. Woodworth.
“Iowa Agricultural Experiment Station, Farm Crops
Department: I.J. Johnson, M.G. Weiss.
“Kansas Agricultural Experiment Station, Agronomy
Department: J.W. Zahnley.
“Michigan Agricultural Experiment Station, Agronomy
Department: L.V. Nelson.
“Minnesota Agricultural Experiment Station, Agronomy.
Department: J.W. Lambert.
“Missouri Agricultural Experiment Station, Field Crops
Department: W.C. Etheridge.
“Nebraska Agricultural Experiment Station, Agronomy
Department: F.D. Keim.
“North Dakota Agricultural Experiment Station,
Agronomy Department: T.E. Stoa.
“Ohio Agricultural Experiment Station, Agronomy
Department: J.L. Haynes, L.E. Thatcher.
“Purdue Agricultural Experiment Station, Agronomy
Department: G.H. Cutler, H.H. Kramer.
“South Dakota Agricultural Experiment Station,
Agronomy Department: M.W. Adams.
“Wisconsin Agricultural Experiment Station, Agronomy
Department: J.H. Torrie.” Address: Urbana, Illinois.
4802. Courier (Champaign-Urbana, Illinois). 1948.
[Hackleman approved for six-month leave]. March 15. p. 12.
• Summary: Prof. J.C. Hackleman’s six-month leave from
the agronomy department started on March 1.
4803. American Soybean Association. 1948. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 112 p.
Advertisers’ index. 22 cm.
• Summary: A table (p. 48) shows “Canadian consumption
of soybean oil” (1938, 1944, 1945) for each of eight different
uses. In 1938 some 2.4 million lb were used including 1.6
million lb in soaps and washing compounds. In 1944 some
11.2 million lb were used in slaughtering and meat packing.
Address: Hudson, Iowa.
4804. Caldwell, J.S.; Culpepper, C.W.; Hutchins, M.C.;
Ezell, B.D.; Wilcox, M.S. 1948. Dehydrated green vegetable
soybeans. Soybean Digest. March. p. 20-21, 24-28, 30.

• Summary: “The authors compared most of the leading
vegetable varieties of soys in three forms: canned green,
dehydrated green and mature dry beans. Tests were made
for flavor and desirability... Approximately 125 varieties of
soybeans are classified by Japanese horticulturists as garden
vegetables and are grown specifically for use as human food.
Thorough tests of these in the United States have shown
that some 25 are fairly well adapted to conditions in some
or most of the important soybean-producing districts and
that they combine satisfactory yields and good to excellent
quality as fresh green beans.
“Canning of vegetable soybeans on a commercial
scale is assuming some importance. The number of canners
reporting soybeans in the list of products packed increased
from 7 in 5 states in 1940 to 23 in 12 states in 1944, but
was reduced to 16 in 10 states in 1946 (according to the
National Canners’ Association Canners’ Directory), and to
16 in 8 states in 1947. Commercial freezing of soybeans,
either alone or in combination with sweet corn as succotash,
has very recently been begun by a few operators. The wide
adaptation of vegetable soybeans to cultivation, and their
acceptability and especially their high nutritive value as fresh
vegetables, which exceeds that of any other fresh legume
(Chatfield and Adams 1931) seemed to warrant a study of the
possibilities of dehydration as a means of preserving them.”
Seventeen varieties of “vegetable or ‘edible’ soybeans
were selected for the study by William J. Morse of the
Division of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering. All of the
varieties were grown together on the Plant Industry Farm at
Beltsville, Maryland. The varieties were ready for harvest
from 84 days (Sousei) to 111 days (Rokusun 17) after
planting. The beans were shelled, blanched in flowing steam
for 8 minutes, then dried “in a rapid current of air at 170ºF
for the first 4 hours, with reduction to 150º for the remaining
4-5 hours of the drying period. Material was removed from
the drier with a moisture content of 5 to 5.5 percent.” The
two varieties judged best overall were Willomi (strain A) and
Etum (authentic strain).
Comparison of dehydrated with canned green soybeans
was difficult since the canned and dried products of the same
variety were so dissimilar. “The dried product retained much
of the characteristic flavor of the fresh beans; in the canned,
this was lost and replaced by an altered ‘canned’ flavor
which was much less appealing to all the judges.
Part of the planting of each variety was allowed to
mature, then the beans were harvested, dried, and the mature
dry soybeans pressure cooked. “Mature dry beans, as a class
had a characteristic, mild, nut-like flavor and the rather
strong ‘beany’ taste of some varieties, fresh or dehydrated,
was never present. The mature nut-like flavor was somewhat
more attractive and pleasing, in the opinion of the judges,
than the flavor of the dehydrated green beans, and they
considered that most consumers tasting both products for the
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first time would prefer the mature beans. On the contrary,
those who are familiar with the fresh vegetable would prefer
the dehydrated product rather than the mature dry bean.
“No comparison between dehydrated and frozen beans
were possible in the present study.” Address: Div. of Fruit
& Vegetable Crops and Diseases, Bureau of Plant Industry,
USDA.
4805. Cochrane, Vincent W. 1948. The role of plant residues
in the etiology of root rot. Phytopathology 38(3):185-96.
March. [22 ref]
• Summary: The author has suggested that root rot is caused
by the toxicity of certain plant residues, and that the invasion
of the roots by fungi are secondary effects. He showed that
cold-water extracts of undecomposed ladino clover and of
rye grass were toxic to the roots of radish seedlings, whereas
similar extracts of soybean tissue caused no discoloration.
Address: Dep. of Plant Pathology and Botany, Connecticut
Agric. Exp. Station, New Haven, Connecticut.
4806. Dimmock, F. 1948. Soybean breeding at Ottawa.
Soybean Digest. March. p. 18.
• Summary: “Breeding work with soybeans was begun at
the Central Experimental Farm, Ottawa, Ontario, in 1928.
The main objectives of the program were to develop early
maturing high yielding varieties of desirable plant type,
suitable for production in eastern Ontario and southern
Quebec and other short seasoned areas throughout Canada...
The earliest variety secured was Manitoba Brown, a selection
made at the Manitoba Agricultural College, from Ogemaw.
Others included Wisconsin Black, Mandarin, Ito San,
Manchu, together with collections from the United States
Department of Agriculture, the Royal Botanic Gardens,
London, England, and several private sources.”
“By 1934 sufficient progress had been made to request a
license for the sale of a selection from Mandarin, which was
named Mandarin (Ottawa). It was accepted for registration
by the Canadian Seed Growers Association in the same year.
Mandarin (Ottawa) remains the most popular variety in
eastern and central Ontario and is still the standard used by
many growers to judge the merits and value of more recent
varieties.
“As the years passed additional new varieties have
been developed and made available to growers. In 1937
the variety Kabott was released. It was 10 days earlier in
maturity than Mandarin (Ottawa) and originated from a
mixed lot of seed obtained in 1933 through R. R. Kabalkin,
London, England and collected in the district of Ninguta,
Manchuria. In 1939, seed of Pagoda was made available
to growers. This variety ripens about 10 days earlier than
Kabott and represents one of the progenies from a cross
made in 1930 between Manitoba Brown and a selection from
Mandarin. Pagoda combines the early maturity of Manitoba
Brown with the greater growth, increased yield, absence of

shattering and yellow seed of Mandarin.”
“More recently a new variety, Capital, has been added to
the group. Capital originated from a cross between strain 171
x A.K. (Harrow) made in 1935. Strain 171 was a selection
obtained from a mixed lot of seed received by the Division
of Forage Plants, Ottawa, in 1931 from J.L. North, Royal
Botanic Garden, London, England and was collected in the
vicinity of Sochentze, east of Harbin, Manchuria.” Address:
Ottawa, ONT, Canada.
4807. Howard, Louis B. 1948. Chemurgy: Servant or master.
USDA Bureau of Agricultural and Industrial Chemistry.
AIC-186. 8 p.
• Summary: The word chemurgy is new, but the idea is
old. The primitive hunter who prepared the metal for his
bronze and iron weapons performed a chemurgic operation,
and the early herdsman who turned milk into cheese was
also one of the first chemurgists. Thus, in the literal sense,
chemurgy or chemistry at work can be used to include any
application of chemistry. Due, however, to the circumstances
under which the expression chemurgy was first proposed,
the word has come to have a more restricted meaning and
is used to describe the industrial utilization of agricultural
raw materials. The name is now applied to any operation
concerned with the processing of an agricultural raw material
to produce a more finished product. From the time of the
primitive hunter and herdsman on down to the present,
chemurgy in this sense has been outstanding among man’s
many tools in his march toward a higher standard of living.
“However, chemurgy, like all great movements, has
within it the seeds of good and evil. It remains for us who
are engaged in this work and those who are interested in
its continuation to determine the path that chemurgy shall
follow, and whether it is to be our master or our servant. If
we allow ourselves to be carried away by the romance of the
substitution of the farm for the mine and oil well, and neglect
the economics of the picture, we shall find ourselves the
slaves to an illusion rather than the masters of a great idea.
It is only when chemurgy is used intelligently as a tool to
search for profitable outlets for agricultural commodities to
provide raw materials for industry, and to create new wealth
that it becomes our obedient servant. Let us look at some
of the sensible applications of chemurgy during the past
century.
“One of the earliest non-food chemurgic industries in
this country began around 1850 when Kingsford started
the commercial production of starch from corn. Portions of
other crops have been used for industrial purposes from time
to time, but no organized effort had been made to promote
the use of large quantities of crops in industry until the
chemurgic movement, as we know it today, got under way in
1935.
“The soybean is often referred to as a good example
of a chemurgic crop because it has made such phenomenal

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1775
progress in such a short time. Since 1904, the production
of soybeans has increased from nothing to something like
200,000,000 bushels last year.” Address: Chief, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, USDA.
4808. Johnsen, Vernon L.; Smith, Allan K. 1948. Hydrolytic
treatment of soybean protein with papain. Cereal Chemistry
25(2):77-86. March. [12 ref]
• Summary: The authors studied the effect of the enzyme
papain on the solubility of soybean protein determined at its
isoelectric point. The substrate system was the water extract
of soybean meal. While the pH of maximum activity was
found to be about 8.0, there was good activity in the region
of pH 5.0-9.0. After digestion for 3 hours at pH 6.6 and a
temperature of 60ºC, 95% of the nitrogen became soluble at
pH 4.2 when the ratio of enzyme to substrate nitrogen was
1 to 15. Address: Northern Regional Research Lab., Peoria,
Illinois.
4809. Sherwin, Helen S.; Lefebvre, C.L.; Leukel, R.W. 1948.
Effect of seed treatment on the germination of soybeans.
Phytopathology 38(3):197-204. March. [5 ref]
• Summary: The practice of treating soybean seed with
fungicides to improve emergence, stand, and yield is
relatively new. In general, seed treatments have increased
stand, but rarely have increased yield. This research found
that the emergence of soybean seedlings in some districts
can be increased 10-15% by treating the seed with a suitable
chemical disinfectant before planting. Address: Plant
Industry Station, Beltsville, Maryland.
4810. Lockwood, Lewis B. 1948. Re: Request for
information available on the production of foods by
fermentation, particularly from soybeans: Soya sauce,
miso paste, and soya cheese. Letter to A.K. Smith, PhD in
Shanghai, China, April 1. 2 p. typewritten. Typed, without
signature (carbon copy).
• Summary: Attached is A.K. Smith’s 7-page response from
the Metropole Hotel, Shanghai, China, dated 7 June 1948. He
gives details on the processes for making miso, soya cheese
[fermented tofu], katsuobushi, and soy sauce. “The questions
on soy sauce were answered largely by Mr. Kung and Mr.
C.T. Siao of the National Bureau of Industrial Research,
1313 Szechum Road, N. Shanghai, China. The questions on
miso were answered by Quo Sih Gwan, a Chinese worker
that has spent a number of years in Japan. No one around
Shanghai knows anything about miso.”
A second letter from Dr. Smith dated 7 June 1948
(also from the Metropole Hotel, Shanghai), to Dr. Lewis
Lockwood at NRRL, Peoria, Illinois, answers questions
about miso, katsuobushi, and species of Aspergillus mold (3
pages).
Another letter from Smith to Lockwood contains

questions concerning soysauce fermentation from Drs. King
and Siao.
The final letter from Smith to Lockwood, also dated
June 7, contains a questionnaire originally from King and
Siao about soya sauce and miso. Smith sends a copy of his
responses to Lockwood and asks for suggestions. Address:
Northern Regional Research Lab., Peoria, Illinois.
4811. Evans, Robert John; McGinnis, James. 1948. Cystine
and methionine metabolism by chicks receiving raw or
autoclaved soybean oil meal. J. of Nutrition 35(4):477-88.
April 10. [22 ref]
• Summary: Mild autoclaving or steaming (100ºC for 30
minutes) increased the % age of cystine and methionine
present. Severe autoclaving (130ºC for 60 minutes) reduced
nutritive value of meal by partial destruction of cystine
and lysine, decreased digestibility of lysine not destroyed
and decreased absorption and utilization of the methionine.
Address: Div. of Poultry Husbandry & Chemistry,
Washington Agric. Exp. Station, Pullman.
4812. Milner, R.T. 1948. Millions saved for government
through coordinated chemical analysis of soybeans. USDA
Agricultural Research Administration. Research Achievement
Sheet No. 89. 2 p. April.
4813. Eek, Th. van. 1948. Re: Rhizopus nigricans culture
and tempeh. Letter to Northern Regional Research Lab.,
Peoria, Illinois, May 18. 1 p. Typed, without signature.
• Summary: “We have sent you a culture of Rhizopus
nigricans, generally used in the Netherlands East Indies to
ferment soya beans for making ‘Tempe’ or ‘Tempeh.’ We
isolated the culture from decayed pettels [sic, petals] of
Hebiscus” [sic, Hibiscus].
“In short the production is as follows: 1. Soak the soya
beans in water for 12-24 hours to loosen the husks from the
beans. 2. By stirring and agitating, the husks are easily taken
off from the beans and because they are lighter they can be
skimmed off. 3. In java the beans are laid in layers about half
an inch thick between banana leaves after thorough mixing
with about 1/20–1/10th of its volume with inoculum, taken
from the previous batch. 4. After 24-36 hours the fungus has
completely grown through the bean layer tightening them
together; the layer can now be cut in pieces of 1½–2 inches.
5. These pieces are salted and fried in oil or fat.
“The beans in the fermenting layer may not be
damaged, because in that case other microorganismen [sic,
microorganisms] will spoil the fermentation of Rhizopus.”
Address: N.V. Centrale Suiker Matschappij, ResearchAfdeling, van Noordtkade 20, Amsterdam, Netherlands.
4814. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948.
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RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 148. May 21. 29 + 9 p.
• Summary: “The Fourth Work Planning Conference of
the North Central States technical collaborators of the U.S.
Regional Soybean Laboratory was held in Urbana, Illinois,
on March 1-3, 1948, to review the accomplishments of
the cooperative research conducted during the past season
and to plan future investigations. Four new soybean strains
were considered for release, and a permanent soybean crop
committee was appointed by the conference to draw up
recommendations for handling the increase and release of
new strains.
“Monday, March 1–J.L. Cartter, Chairman
“The planning conference was called to order at 1215
p.m. in the Faculty Lounge, Illini Union Building, at the
University of Illinois. The following were in attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland
“Bray, R.H., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Burlison, W.L., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Carroll, W.E., Associate Director, Illinois Agr. Expt.
Station, Urbana, Illinois
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Chamberlain, D.W., Pathologist, Forage Crops &
Diseases, U.S.D.A., Urbana, Illinois
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Cutler; G.H.; Agronomist, Purdue Agr. Experiment
Station, Lafayette, Indiana
“DeTurk, E.E., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri
“Frank, F.A., Agronomist, Purdue Agricultural
Experiment Station, Lafayette, Indiana
“Fuelleman, R.F., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hackleman, J.C., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Heusinkveld, D., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
Holman, L.E., Agricultural Engineer, U.S.D.A., Urbana,
Illinois
“Hoover, M.M., Director, Plant Introduction Station,
Ames, Iowa
“Johnson, I.J., Agronomist, Iowa Agricultural
Experiment Station, Ames, Iowa

“Keim, F.D., Agronomist, Nebraska Agricultural
Experiment Station, Lincoln; Nebraska
“Koehler, B., Pathologist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Kramer; H.H., Agronomist, Purdue Agr. Experiment
Station, Lafayette, Ind.
“Krober, O.A., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Lang, A.L., Agronomist, Illinois Agricultural
Experiment Station; Urbana, Illinois
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Marston, H.W., Research Coordinator, A.R.A.,
U.S.D.A., Washington, D.C.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois Morse, W.J., Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland
“Pitner; J.B.; Agronomist; Rockefeller Research
Institution, Mexico City, Mexico
“Probst, A.H., Agronomist, U.S. Regional Soybean
Laboratory, Lafayette, Indiana
“Saboe, L.C., Agronomist, U.S. Regional Soybean
Laboratory, Columbus, Ohio
“Stoa, T.E., Agronomist, North Dakota Agr. Experiment
Station, Fargo, North Dakota
“Torrie, J.H., Agronomist, Wisconsin Agricultural
Experiment Station, Madison, Wisconsin
“Van Doren, C.A., Agronomist, Soil Conservation
Service, U.S.D.A., Urbana, Illinois
“Volk, N.J., Associate Director, Purdue Agr. Experiment
Station, Lafayette, Indiana
“Weber; C.R.; Agronomist; U.S. Regional Soybean
Laboratory, Ames, Iowa
“Weiss, M.G., Agronomist, Iowa Agricultural
Experiment Station; Ames, Iowa
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Woodworth, C.M., Agronomist, Illinois Agr.
Experiment Station, Urbana, Illinois
“Zahnley, J.W., Agronomist, Kansas Agr. Experiment
Station, Manhattan, Kansas
“The first speaker of the afternoon was Dr. W.E.
Carroll, Associate Director of the Illinois Agricultural
Experiment Station, who welcomed the collaborators on
behalf of the Experiment Station. Dr. Carroll was asked by
the Chairman of the North Central Directors’ Conference
to attend the Soybean Laboratory meetings and to bring a
report of accomplishments to the next Directors’ meeting.
Dr. Carroll in his talk emphasized the importance of both
informal and formal cooperation among agricultural workers.
He stressed the increase in the cooperative approach to
many problems within the North Central States, especially
since the Production and Marketing Administration has
been organized. The Directors have had much informal
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cooperation under way before this time, particularly in the
field of livestock marketing and studies on land tenure.
“Reports of Research
“The first afternoon of the conference was devoted to the
presentation of reports on soybean research at each station by
collaborators.
“Illinois report by W.L. Burlison–The Illinois
Agricultural Experiment Station has many soybean research
projects, among them one on price studies and one on
the cost of growing and combine harvesting the crop.
The Animal Science Department has projects on protein
supplements for growing and fattening pigs, the nutritive
value of protein feeds and animal products, changes in
nutritive value of feeds due to storage, effect of soybean
meal in poultry rations, and methionine supplementation
in swine rations. The Home Economics Department has
projects on soybeans as human food and on the value of the
protein of soybeans in the dietaries of adult human subjects.
The Agricultural Engineering Department is studying
methods of harvesting, storing, and artificially drying
soybeans. The Entomology Department is studying the
biology and control of grape colaspis on soybeans and the
control of insects affecting soybeans in storage.
“The Agronomy Department has a number of projects
on soybeans, one being on genetics. In the season of 1947,
studies on soybean hybrids, originally made by Gordon
E. Geeseman in 1945, were continued. Ten varieties were
crossed in all possible ways, making 45 different crosses
in all. The varieties were Chief, Dunfield, Illini, Mukden,
Earlyana, Richland, T117, Hawkeye, Lincoln, and Patoka. F1
plants were grown and compared with the parents in 1946.
Analysis of the data has not been completed. Summary tables
have been made for number of branches per plant, yield
of seed per plant, and weight of 100 seeds. In number of
branches per plant, the hybrids were very nearly the same as
the parents, but in yield of seed, considerable...”
Page 12: In 1946 and 1947 a little more than 900,000
acres in Ohio were devoted to soybean production for seed.
A large percentage of this acreage is in the northwestern onefourth of the state.
“South Dakota report by W.W. Adams–During the
last season, the Group 0, Group I, and Group II Uniform
nurseries were grown, spanning the state’s soybean growing
area from extreme north to south. Several standard varieties
were also included with these uniform tests.
“At the main station, a rate of seed experiment and a row
width trial were established but were not harvested because
of the extensive hail damage occurring the last of June.
“The work in 1947 indicated the superiority of the
varieties Capital and Hawkeye for certain areas of the state
and reaffirmed the position of Ottawa Mandarin as a good
variety for the east-central section. Interest has been directed
toward a few other entries in the variety tests having possible
value for one or more areas of eastern South Dakota.

“In 1948 a variety test for hay will be conducted in
addition to the uniform nurseries and other agronomic trials
for seed.
“Wisconsin report by J.H. Torrie–The soybean research
program of the Department of Agronomy, University of
Wisconsin, is conducted in cooperation with the U.S.
Regional Soybean Laboratory, Urbana, Illinois. The program
is primarily concerned with the breeding of new varieties
adapted for Wisconsin conditions and the evaluation of new
strains developed in Wisconsin and by other stations. The
program for the southern and central portions of Wisconsin
is centered at Madison, whereas that for the northern portion
is under the supervision of Messrs. A.M. Strommen and
C. Rydberg at the Branch Experiment Station, Spooner,
Wisconsin.
“At Madison experiments are under way to determine
the effect of different dates of planting and methods of
planting (broadcast and different row widths) on the yield
and other agronomic characters of several soybean varieties.
Studies are also under way to determine any change that may
occur in yield and other characters of successive generations
of several bulked soybean crosses. The inheritance of downy
mildew reaction is under investigation.
“Soybean genetic work at the Laboratory headquarters
by L.F. Williams–Several experiments in breeding are under
way at Urbana. In one experiment the backcross method of
breeding is being compared with the straight cross. In one
test the cross Lincoln x Richland and the backcross Lincoln
x Lincoln x Richland are being compared, and in another the
cross Lincoln x Ogden and the backcross Lincoln x Lincoln
x Ogden.
“An attempt to combine the high iodine number of the
wild soybean with the desirable agronomic characteristics of
the commercial type has failed. The cross Patoka x Wild has
been crossed and backcrossed to Lincoln, selecting only for
erect habit and freedom from shattering. An analysis of 270
lines from this material indicates no lines much higher than
Lincoln in iodine number and many lines similar to Lincoln
in oil content. Many resemble Lincoln in appearance and
yield. However, some of these lines do have a higher protein
content than the common commercial varieties” (Continued).
Address: Secretary of Conference, Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland.
4815. Morse, W.J. 1948. Fourth work planning conference
of the North Central States Collaborators of the U.S.
Regional Soybean Laboratory, Urbana, Illinois, March 1-3,
1948 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 148.
May 21. 29 + 9 p.
• Summary: (Continued): Page 13: “Breeding work has been
initiated to transfer the resistance to pustule of the C.N.S.
variety to the Lincoln variety. The C.N.S. variety is low in
oil, very susceptible to bacterial blight and lodging, and very
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late for this latitude. Selections in the BC1S2 generation,
grown in 1947, had resistance to pustule, together with
satisfactory lodging and maturity. Their oil content and yield
performance will be tested later.
“A study of the effects of natural selection on a mixed
population has been under way for five years. A mixture of
seven varieties has been grown at each of six locations, the
seed from each location being returned to the same location
each year. Preliminary results indicate that Scioto has almost
disappeared from the mixture at most locations, while
Patoka and Dunfield have increased at certain locations and
decreased at others.
“An experiment has just been concluded studying the
effects of gaps in the row on the yield of the affected row and
the adjacent row. This experiment has been conducted for
three years, using the Lincoln and Hawkeye varieties in 36and 24-inch row widths, with gaps of 12, 18, 24, 30, and 40
inches in a rod row. There were no significant effects of gaps
on the adjacent rows in any combination of varieties and row
spacings. There were no significant differences at the 36inch spacing between the check and the rows with 12-, 18-,
24-, and 30-inch gaps. Rows having 40-inch gaps averaged
about 1.5 bushels per acre less than the check. In the 24-inch
spacings, On the other hand, a gap of 24 inches lowered the
yield 2.1 bushels; a 30-inch gap, 3.2 bushels; and a 40-inch
gap, 3.8 bushels.
“Physiological work at the Laboratory headquarters by
D.F. McAlister–In the physiological program at the U.S.
Regional Soybean Laboratory, studies are under way on
mineral nutrition, effect of temperature on development and
chemical composition, greenhouse technique, and pollen
physiology.
“The mineral nutrition problem is being considered
from the standpoint of the efficiency of soybean varieties
in the use and/or absorption of potassium and phosphorus.
Preliminary cultures under controlled conditions have
indicated that soybean varieties differ in their capacity to
make vegetative growth when these two elements are held
at a very low concentration. To furnish basic information for
use in the mineral nutrition work, a study was made of the
mobility of food reserves in Lincoln and Earlyana cotyledons
and the influence of these reserves on the development of the
plant. At emergence, one-third of the phosphorus, two-thirds
of the potassium, nearly all of the available magnesium,
one-third of the protein, one-half of the fats and oils, and
nearly all of the total sugars had been transferred from the
cotyledons to the seedlings. Removal of the cotyledons at
emergence or two days later resulted in a decreased plant
site throughout the field growing season with both varieties.
Subsequent dates of cotyledon removal (up to 38 days after
planting) gave at most only a temporary setback to the
plants. No significant differences in seed yield were apparent
between any of the treatments.
“Satisfactory control of red spiders on soybeans grown

under greenhouse conditions has been obtained by using
as a spray 70 percent hexaethyltetraphosphate (trade name
“Blot”) at a dilution of 1 part of the insecticide to 1200 parts
of distilled water. A miscible concentrate of DDT (trade
name “Cert-O-Kill”) used as a spray in a concentration of
1 part of the insecticide to 400 parts of distilled water has
proved effective in the control of white fly on soybeans. A
soil composed of 1 part of field soil, 1 part pit sand, and 1
part granulated peat moss (by volume) [page 14] plus 100 cc.
of a 4-8-4, powdered, commercial fertilizer to each 5 gallons
of this mixture has produced satisfactory growth of soybeans
in the greenhouse. Number 10 cans with drain holes punched
in the bottom and filled with the above mixture have been
large enough to grow single soybean plants to maturity.
Fluorescent lamps, mounted vertically, have proved to be
suitable as a source of supplementary light for soybeans. The
chief advantages of these lamps are the uniform illumination
of the whole plant and the relatively small amount of heat
given off.
“Tests have been conducted on storage and germination
in vitro of Lincoln, Ogden, and Patoka pollen. Germination
values of as high as 75 percent have been obtained using a
medium composed of 2 percent agar and 20 percent sucrose.
Pollen of Ogden was germinated on this medium after
storage for 22 days at 0ºC. and about 50 percent relative
humidity.
“Analytical-Chemical work at the Laboratory
headquarters by F.I. Collins and O.A. Krober–A means of
readily separating high and low oil lines in a bulk population
from a soybean cross would open up a new field in the
breeding for improvement in oil content. The density of
soybean oil is 0.90 to 0.93 grams per cc. and the density of
soybean seed is 1.14 to 1.28. Recent work by the Laboratory
on the density and chemical composition of single seed
has indicated that seed separation on the basis of specific
gravity may offer promise. In general, seeds with the lower
densities have the higher percentage of oil. A method has
been developed for separating a sample into high and low
oil portions by specific gravity without damage to viability.
The method has shown promise on the basis of one year’s
trial and will be tested more extensively during the coming
season.
“Cooperative research on the effect of storage on the
chemical composition of soybean seed has been conducted
over a period of three seasons. The conclusion from this
study is that oil and protein content of soybean seed does
not change appreciably during the first year under ordinary
commercial storage.
“Other problems receiving attention are: (1) Effect
of moisture content of soybeans and rate of predrying
on chemical analyses of soybeans. (2) Varietal and
environmental conditions that may cause differences in the
amount of gums and mucilagenous material that is extracted
from soybean meal by Skelly F. [hydrocarbon solvent].
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“The Laboratory has started research on developing
suitable methods for the determination of essential amino
acids in soybean protein. This preliminary work is on the
hydrolysis or breaking down of the protein into its amino
acids, an essential step in amino acid analysis. A study is
also being made of the digestion process in the protein
determination with a view to increasing speed of reaction
and preventing loss by volitilization.
“In addition, cooperative work is being carried on with
the plant physiology section in greenhouse studies of plant
metabolism, and between 5000 and 5500 samples have
been analyzed in connection with the plant breeding work”
(Continued). Address: Secretary of Conference, Agronomist,
Forage Crops & Diseases, U.S.D.A., Beltsville, Maryland.
4816. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948
(Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 148.
May 21. 29 + 9 p.
• Summary: (Continued): Page 15: “Soybean Disease
Research by D.W. Chamberlain–The ever-changing aspect
of the disease picture in economic plants has interested
and plagued pathologists for many years. New diseases
have appeared without previous warning, minor ones have
attained major importance, and major diseases of long
standing have varied in relative prevalence and intensity
from year to year. Although the soybean is a comparative
newcomer in the field of important crop plants, a review
of the last decade gives ample evidence that the disease
situation of this species parallels that of other crops.
“For example, bud blight (virus) and brown stem rot
(Cephalosporium sp.), two of our most serious soybean
diseases in the Midwest, were unknown ten years ago.
Both attained widespread distribution in the Midwest
within two years after they were first reported in the field.
In 1943 Septoria brown spot was found in only trace
amounts in Illinois; in 1947 it was one of our two most
common leaf spots. The two bacterial leaf spots illustrate
the variation in prevalence of long-established diseases. In
1943 and 1944 bacterial pustule (Xanthomonas phaseoli
var. sojensis) was the most common disease of soybean in
Illinois and throughout the Midwest, while bacterial blight
(Pseudomonas glycinea) was of minor importance; in 1947
pustule was rare and bacterial blight was the most prevalent
disease. A few years ago wildfire was distributed throughout
the northern and southern soybean-producing regions. In
1947 it was confined almost entirely to the southern states.
The cool, wet spring weather of the past few seasons in
the Midwest may explain the advance of bacterial blight,
but there is no satisfactory explanation for the recession of
bacterial pustule and wildfire.
“Two diseases that appeared in unusual amounts in

Illinois in 1947 were Rhizoctonia root and basal stem rot and
Alternaria leaf spot. The former occurred early in the season
when cool, wet weather prevailed, killing young plants in
scattered spots one to several feet in diameter. Stands in
certain fields were reduced an estimated 2 to 3 percent, but
in most cases the loss was negligible. Alternaria leaf spot
appeared in July and increased steadily through August. This
is not considered a serious disease as it usually appears in
seasons of considerable drought. Alternaria does not seem to
be an aggressive parasite on vigorously growing soybeans.
“Since breeding for disease resistance is usually the
most practical and effective method of controlling disease
losses, a search for resistant material was begun in 1947. All
available soybean introductions and varieties were grown
at Urbana, Illinois, and inoculated with the bacterial blight
organism (Pseudomonas glycinea). About 50 introductions
showed marked resistance, and from this group three of
the best were selected and retested in the greenhouse. They
have shown a high type of resistance that makes them a
promising source of germ plasm for the plant breeders. Two
additional nurseries, including about 1200 introductions and
varieties, were grown in a test for resistance to bud blight
and brown stem rot. Since there is no known method of
creating epiphytotics of these two diseases artificially, the
nurseries were located at Weldon, Illinois, on a field that has
consistently produced uniform brown stem rot infection, and
at Oblong, Illinois, where severe bud blight has developed
naturally for several years. About 200 introductions at
Oblong showed no trace of bud blight. However, bud
blight infection in 1947 was not uniformly heavy and those
introductions must be retested repeatedly until true resistance
can be differentiated from escapes. At Weldon all of the
material was...”
Page 25: “Wednesday morning, March 3
“Report of the committees on uniform nursery tests and
preliminary tests for 1948 by L.F. Williams–The uniform
nursery tests and preliminary tests for the 1948 season were
outlined as follows:
“Strain–Origin
“Group 0
“1. Capital–Selection from Strain 171 x A.K. (Harrow)
“2. Flambeau–Sel. from Manchu
“3. Goldsoy–Sel. from O.A.C. 211
“4. Kabott–Sel. from Intr. from Ninguta, Manchuria
“5. Mandarin (Ottawa)–Sel. from Mandarin
“6. Montreal Manchu–Sel. from Manchu
“7. 0-255–Sel. from Strain 171 x A.R. (Harrow)
“8. W4-610–Sel. from Richland x Kabott
“9. W4-631–Sel. from Richland x Kabott
“10. W55-4142–Sel. from Kabott x Goldsoy
“11. W5S-4143–Sel. from Mukden x Pagoda
“12. W6S-339–Sel. from Cayuga x Kabott
“Preliminary Group 0 [from here on we will omit the
Origin]

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1780
“1. Capital
“2. Flambeau
“3. Mandarin (Ottawa)
“4. M8
“5. M9
“6. M11
“7. M305-2
“8. 0-10
“9. W5-2070
“10. W5-2260
“11. W6S-326
“12. MS-338
“13. A6S-341
“14. W6S-441
“15. W6S-457
“Group I
“1. Earlyana
“2. Habaro
“3. Mandarin (Ottawa)
“4. Wisconsin Manchu 3
“5. A3K-884
“6. A6K-937
“7. H5S
“8. H2804
“9. H6403
“10. M1
“11. M4
“12. W5-2175
“13. W5-2307
“14. W5-3638
“Preliminary Group I
“1. Mandarin (Ottawa)
“2. Mandarin Rogue
“3. A6K-937
“4. A6K-649
“5. A6K-0649
“6. A6K-1428
“7. A6K-1521
“8. A6K-1810
“9. Cornell 1069-4-1-1-4-2
“10. Cornell 1136-5-3-1
“11. Cornell 1175
“12. Cornell 1196
“13. L6-8091
“14. L6-8144
“15. L6-8148
“16. L6-8174
“17. L6-8179
“18. L6-8275
“19. M6
“20. M7
“21. M10
“22. W4-3190
“23. W4-4018

“24. W5-3346
“25. W5-3372
“26. W5-3633
“Group II
“1. Bavender Special
“2. Earlyana
“3. Hawkeye
“4. Korean
“5. Lincoln
“6. Richland
“7. A5-2683
“8. A6K-937
“9. C789
“10. C790
“11. C791
“12. H6150
“13. L4-8066
“14. L4-8090
“15. L6-8144
“16. L6-8182
“17. L6-8474
“18. L6-8622
“There were so few entries in Preliminary Test, Group
II, that this test was dropped.
“Group III
“1. Carlin
“2. Chief
“3. Dunfield
“4. Illini
“5. Lincoln
“6. A3-176
“7. A5-2683
“8. L6-1152
“Preliminary Group III
“1. Chief
“2. Lincoln
“3. A5-2683
“4. A6-440
“5. A6-549
“6. C785
“7. C786
“8. C787
“9. C788
“10. L6-1503
“11. L6-1656
“12. LG-1744
“13. L6-1776
“14. L6-2132
“15. L6-5605
“Group IV
“1. Chief
“2. Gibson
“3. Patoka
“4. C463
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“5. C490
“6. C499
“7. C500
“8. C501
“9. C502
“10. C508
“11. C612
“12. L3-2010
“13. L3-3427” Address: Secretary of Conference,
Agronomist, Forage Crops & Diseases, U.S.D.A., Beltsville,
Maryland.
4817. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948
(Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 148.
May 21. 29 + 9 p.
• Summary: (Continued): Page 28: “Preliminary Group IV
“1. Chief
“2. Gibson
“3. C463
“4. C508
“5. S100
“6. CX6742-11
“7. CX6742-16
“8. CX6742-20
“9. CX6742-22
“10. CX6742-34
“11. CX6842-17
“12. CX7342-27
“13. CX7342-39
“14. CX7342-42
“15. CX7342-53
“16. D56-8
“17. D523-30
“18. D523-55
“19. D5S6-4
“20. L4-6238
“21. L4-6259
“22. L4-6290
“23. L6-5002
“24. L6-5658
“25. L6-5679
“26. L6-5680
“27. L6-5683
“28. S4-24I
“29. S4-307
“3O. S4-374
“31. SS-41
“32. 35-234
“Fundamental genetic studies of value to the breeding
program–C.M. Woodworth, Chairman–The conference
discussed what fundamental genetic research might be

undertaken that would be of value to the next phase in the
breeding program.
“The first topic discussed was breeding for increased
oil content. In studying segregation for oil content in the
F2, a minimum of 200 and better 500 selections should
be analyzed. This would entail a tremendous number of
analyses. Starting with a cross between a high x a high, a
high x a low, and a low x a low oil strain, using two crosses
for each, would require around 3000 determinations. The
possibility of a quick method for oil determination was
discussed, but it was pointed out that with the personnel
available there is no method of sufficient promise at
present to permit the handling of so many determinations.
A preliminary picture of the use of specific gravity in
separating segregating populations into high and low oil
fractions was discussed by Mr. Collins, but it was pointed
out that the method had not been sufficiently tested to predict
its value. It is known that a number of environmental factors
affect the specific gravity of the seed, and the influence of
each of these factors must be carefully studied before the
method can be reliably utilized in breeding work. Additional
information on the subject will be gained during the coming
season.
“Another question discussed was the magnitude of
environmental effects. Spaced plants have been found to
have less variation due to environment than plants that are
crowded in the row, pointing to the desirability of making
selections from spaced plantings. The desirability of
further experimental work on the effect of environment in a
selection nursery was pointed out.
“Breeding for disease resistance looks encouraging.
Germ plasm resistant to bacterial pustule has been found,
and crosses have been made to transfer this resistance in
desirable high yielding types. Resistance in most cases is
rather clear-cut, and a measure of success has been achieved
in selecting pustule resistant lines. C.N.S., a southern variety,
is quite resistant, and in crosses with Ralsoy it has given
segregation in the F3 in a ratio of 1 resistant–2 moderately
resistant–1 susceptible. Ogden is moderately resistant, and
in a cross Ogden x C.N.S. very few susceptible plants were
found. In no crosses involving two susceptible lines has there
been resistance, and in one case a very susceptible line was
found. It looks like resistance to bacterial pustule could be
added very easily by means of a backcross.
“Among 1400 introductions studied in 1947, about 50
were found to be fairly resistant to bacterial blight. Further
testing in the greenhouse proved three of these lines to be
highly resistant to the disease, and crosses are being made to
transfer this to improved agronomic types.
“All of the introductions and varieties available at the
Laboratory have been tested for resistance to brown stem rot
and bud blight, but in no case have any resistant lines been
uncovered. In the case of these two diseases we may have to
be satisfied with comparative or partial resistance.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1782
“Soybean strains resistant to downy mildew have been
found and preliminary studies indicate a 3:1 segregation with
resistance dominant, but with a modifying factor affecting
the ratios. Using the moist chambers, it is easy to get
infection in the first true leaf stage.
“The meeting adjourned at 12:30 p.m., March 3.
“W.J. Morse
“Secretary of Conference.”
Continues with a 9-page separately-paged list at the end
titled “Soybean varietal names used to date,” compiled by
W.J. Morse. Address: Secretary of Conference, Agronomist,
Forage Crops & Diseases, U.S.D.A., Beltsville, Maryland.
4818. Morse, W.J. comp. 1948. Soybean varietal names used
to date.
• Summary: This is a 9-page separately-paged list:
“Variety Name–Source [Unfortunately will omit the
Source for all but a few]
“Acadian–Louisiana Experiment Station 40-293
“Acme–P.I. 14954
“Adams–A5-2683 (A3-176)
“Agate–P. I. 81037
“A.K.–Manchuria 1912
“A.K. (Harrow)–Dominion Experiment Station, Canada
“Akasoya–Japanese variety (Indiana)
“Aksarben
“Allison Black
“American Oil King–Same as Midwest
“Amherst
“Anwei–La Choy Company (Ohio)
“Aoda
“Arikara
“Arisoy
“Arkan
“Arksoy
“Arksoy 2913
“Arlington
“Armredo
“Auburn
“Austin
“Austrian Green
“Avoyelles
“Baird
“Bakaziro
“Banner
“Bansei
“Barchet
“Bavender Special
“Bell
“Best Green
“Best White
“Biloxi
“Biltan
“Black

“Black Beauty
“Black Champion
“Black Eyebrow
“Blackhawk
“Black Sable
“Boone
“Bopp
“Brindle
“Brooks
“Brown
“Brown Otootan
“Brownie
“Buckeye Cross (BX)–Same as Mt. Carmel
“Buckshot
“Burnette
“Buster Brown–Same as Trenton
“Butterball
“Capital
“Cayuga
“Chame
“Chang
“Charlee
“Chernie
“Cherokee
“Chestnut
“Chief
“Chinaton Echo
“Chiquita
“Chuku
“Chusei
“Cibao
“Clay–Same as Midwest
“Claybank–Same as Midwest
“Clemson–P.I. 71659
“Cloud–P.I. 16790
“Cluster Bean–Same as Midwest
“C.N.S.–J.E. Wannamaker (South Carolina)
“Coker’s Black Beauty–Same as Oloxi
“Coker’s 31-15–Same as Pee Dee
“Columbia
“Columbian
“Creole
“Delnoshat–Delta Station selection 6679
“Delredo–Mississippi selection
“Delsoy–P.I. 85355
“Delsta–Delta Station #6677
“DeSoto–Reported by Ohio grower
“Dixie
“Dortchsoy #2–Dortch Company (Arkansas)
“Dortchsoy #6
“Dortchsoy #7
“Doxie–Georgia Experiment Station
“Duggar–P.I. 17268C
“Dunfield–P.I. 36846
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“Dunland
“Dwarf Brown
“Dwarf Early Yellow
“Dwarf Green
“Earlyana
“Early–Same as Ito San
“Early Black–Same as Buckshot
“Early Brown
“Early Green–Same as Medium Green
“Early Indiana Laredo
“Early Japan
“Early Korean
“Early Laredo–Same as Norredo
“Early Mammoth Black–Same as Buckshot
“Early Mandarin–Same as Mandarin
“Early Virginia Brown–Same as Virginia
“Early White–Same as Ito San
“Early White Eyebrow–Source unknown
“Early Wilson–Same as Wilson
“Early Wilson Black–Same as Wilson
“Early Wisconsin Black–Same as Wisconsin Black
“Early Woods Yellow–[Blank]
“Early Yellow–Same as Ito San
“Easycook–P.I. 34702
“Ebony–P.I. 17254
“Eda–P.I. 17257
“Eda Mame–Ito San and Eda
“Edgecombe–R.P. Cooke, Williamsburg, Virginia
“Edna–P.I. 17252C
“Edsoy–Changed to Delsoy
“Edward–P.I. 14953
“Elton–P.I. 20406
“Emperor–P.I. 97155
“Essex–Same as Peking
“Etampes–Same as Ito San
“Etum–P.I. 86100
“Extra Early Black–Same as Buckshot
“Fairchild–P.I. 19184
“Farnham
“Feed All–A.M. Johnson (North Carolina)
“Feeser’s Prolific–Same as Midwest
“Flambeau–Wisconsin selection 839-14
“Flat Black–Same as Flat King
“Flat King–P.I. 17252
“Flava–P.I. 16789A
“Foster’s Prolific
“Fungi
“Funk Delicious
“Funman
“Gala
“Galaway
“Gatan
“Gem
“George Washington

“Georgian
“German Coffee Berry
“Giant Brown
“Giant Green
“Giant Yellow
“Gibson
“Goku
“Golden
“Goldsoy–Ontario Station, Canada
“Gosha–Same as Manhattan
“Goshen Prolific–Farmer selection (North Carolina).
“Granger
“Green
“Green and Black
“Greenfield
Green Samarow
“Guelph
“Habaro
“Haberlandt
“Hahto
“Hakote
“Hamilton
“Hankow
“Hansen
“Harbinsoy
“Harman
“Hawkeye
“Hay Boy
“Hayseed
“Herman
“Hidatsa
“Higan
“Hiro
“Hokkaido
“Hollybrook
“Hollybrook Early
“Hongkong
“Hoosier
“Hope
“Hudson Manchu
“Hurrelbrink
“Ignotum
“Illington
“Illini
“Illinois 13-19
“Illinois Champion
“Ilsoy
“Imperial
“Indiana Hollybrook
“Indiana Meadow
“Italian
“Ita Mame
“Ito San–P.I. 17268
“Jackson
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“Japanese #15
“Japan Pea–Same as Ito San
“Jefferson
“Jet
“Jogun
“Johnsoy
“Kabott
“Kagon
“Kanro
“Kanum
“Kentucky A
“Kia
“Kingston
“Kingwa
“Kirin
“Kungchuling
“Kura
“Laredo
“Large Black
“Large Brown
“Large Yellow
“Late
“Late Ita Mame
“Late Yellow
“Lexington
“Lincoln
“Little Wonder
“Looney #2
“Lowrie
“Loxitan
“Ludeke
“LZ
“Macoupin
“Magnolia
“Mamloxi
“Mammoth
“Mammoth Black
“Mammoth Brown
“Mammoth Yellow
“Mamotan
“Mamredo
“Manchu
“Manchu #3
“Manchu #606
“Manchukota
“Manchuria
“Manchuria 13-177
“Mandarin
“Mandarin #507
“Mandarin (Ottawa)
“Mandell
“Mandriff
“Manhattan
“Manitoba Brown

“Mansfield
“Mansoy
“Marlow
“Matthews
“McClave
“Medium Black
“Medium Early Black
“Medium Early Brown
“Medium Early Yellow–Same as Ito San
“Medium Green–Same as Guelph
“Medium Yellow–Same as Midwest
“Mendota–Wisconsin Expt. Station selection
“Meridian
“Merko
“Meyer
“Miami
“Michigan Green
“Midland
“Midunk
“Midwest
“Midwest Free
“Mikado
“Mingo
“Minnsoya
“Minong
“Minsoy
“Missoy
“Misstucky
“Monetta
“Mongol
“Monroe
“Montreal Manchu–T.B. Macauley (Canada)
“Morgan
“Morse–P.I. 19186
“Mount Carmel
“Mukden
“Mukden #4
“Nanda
“Nanking
“Nanksoy
“Nansemond
“Nansemond Early
“Natsu
“Nela
“Nemo
“New Bush Bean
“New London
“Nielsen
“Nigra
“Norredo–Unknown
“Norsoy (Pridesoy)
“Northern Hollybrook
“Nuttall–P.I. 17253
“O.A.C. 211–Canada Experiment Station
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“Ogden
“Ogemaw
“Ohio 9035–Same as Hamilton
“Ohio Champion–Same as Midwest
“Ohio Medium Green–Same as Guelph
“Okute
“Old Dominion
“Oloxi
“Ontario
“Osaya
“Otootan–Formosa
“Otoxi–South Africa
“Ottawa Mandarin–See Mandarin (Ottawa)
“Ozark
“Pagoda
“Palmetto
“Patoka–P.I. 70218-2-19-3
“Pee Dee–Coker’s 31-15
Peking
“Pekwa–Combined with Kingwa
“Pelican “Pennsoy
“Perley’s Mongol
“Pine Dell Perfection
“Pingsu
“Pinpu
“Pluto
“Pocahontas
“Premier
“Preston
“Pridesoy
“Prolific
“Purredo
“Quillian
“Ralsoy
“Rattlesnake
“Red Otootan
“Red Sable
“Red Tanner
“Reiching
“Riceland
“Richfield
“Richland
“Rila
“Roanoke
“Rokusun
“Roosevelt
“Rose Non Pop
“Round Black
“Royal
“S100
“Sable
“Sac
“Sainte Anne

“Samarow
“Sangra
“Saskatoon
“Sato
“Scioto
“Sedo–P.I. 23229
“Seminole–P.I. 93058
“Seneca–F.C. 03654A
“Shanghai–Same as Tarheel Black
“Sherwood–P.I. 17862
“Shinto–P.I. 21079
“Shiro–P.I. 81036
“Siegenthaler–Same as Morse
“Sioux–P.I. 81021
“Sooty–P.I. 167908
“Sousei–P.I. 80476
“Southern–Same as Mammoth Yellow
“Southern Green–P.I. 62839
“Southern Medium Green–Same as Tokyo
“Southern Prolific–P.I. 37250
“Soy Good–Same as Etum
“Soysota–P.I. 28019
“Stuart–P.I. 22644
“Summerland–Canada Station selection
“Super Quick–Same as Sousei
“Suru–P.I. 89128
“Swan–P.I. 22379
“Taha–P.I. 21999
“Tanloxi–Delta Station selection 483
“Tanner–Farmer selection (Alabama)
“Tarheel–Same as Tarheel Black
“Tarheel Black–P.I. 14952
“Tarheel Brown–Same as Mammoth Brown
“Tashing–P.I. 20854
“Tastee–P.I. 86019
“Tennessee Non Pop–Tennessee Expt. Station selection
“Tenses–P.I. 104881
“Texoil–Farmer selection (Texas)
“Tinzan–Australia selection
“Toku–P.I. 86129
“Tokyo–P.I. 17264
“Trenton–P.I. 24610
“Trinitaria–Salvador selection
“U.S.-2–P.I. 70218-2
“U.S.-5–P.I. 54563-5
“Viking–Illinois Experiment Station selection
“Vilnensis–Poland variety
“Vireo–P.I. 22874
“Virginia–P.I. 19186D
“Virginia Brown–Same as Virginia
“Volstate–Tennessee Expt. Station selection
“Wabash–C463
“Waseda–P.I. 80461-1
“Wee–P.I. 30600
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“White–Same as Haberlandt
“White Biloxi–Delta Experiment Station selection
“White Eyebrow–- P.I. 30745
“Willomi–P.I. 81044-1
“Wilson
“Wilson Black
“Wilson Early Black
“Wilson-Five
“Wing’s Royal–Same as Peking
“Wisconsin
“Wisconsin Black
“Wisconsin Early Black
“Wisconsin Early Green
“Wisconsin Manchu #3
“Wisconsin Manchu #606
“Wisconsin Mandarin #507
“Wolverine
“Wonder
“Woods Yellow
“Wyokatenn
“Yellow–Same as Mammoth Yellow
“Yellow Biloxi
“Yellow Marvel
“Yelnando–Coker’s 433
“Yelredo–Coker’s 319
“Yokotenn–P.I. 19981
“Yoshioko–Same as Yosho
“Yosho–P.I. 17262
“Division of Forage Crops & Diseases
“Bureau of Plant Industry, Soils, & Agr. Engineering
“U.S. Department of Agriculture
“May 26, 1948” Address: Division of Forage Crops
and Diseases, Bureau of Plant Industry, Soils, & Agric.
Engineering, U.S. Department of Agriculture.
4819. King Features Syndicate. 1948. What started the oleobutter battle? Why, the lowly soybean, of course! (News
release). 1435 E. 12th St., Cleveland 14, OH. 1 p. May 29.
• Summary: Photos show: (1) W.J. Morse. The caption reads:
“His soybeans did it, but he doesn’t take sides.” (2) Soybean
oil extractors in the Regional Soybean Laboratory, Urbana,
Illinois. They are being operated by Floyd Collins. Note:
This article was published in at least one unknown U.S.
newspaper in 1948. Address: Cleveland, Ohio.
4820. Morse, W.J. comp. 1948. Soybean varietal names used
to date. Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26.
• Summary: This is a 9-page two-column table. Column
1 is “Variety name.” Column 2 is “Source.” P.I. refers
to the Plant Introduction number. Acadian–Louisiana
Experiment Station 40-293. Acme–P.I. 14954. Adams–A5-

2683 (A3-176). Agate–P.I. 81037. A.K.–Manchuria 1912.
A.K. (Harrow)–Dominion Exp. Station, Canada. Akasoya–
Japanese variety (Indiana). Aksarben–P.I. 36576. Allison
Black–D.T. Allison, Tennessee. American Oil King–Same as
Midwest. Amherst–P.I. 17275. Anwei–La Choy Co. (Ohio).
Aoda–P.I. 81043. Arikara–O. Will Co. (North Dakota).
Arisoy–P.I. 86736. Arkan–P.I. 87050. Arksoy–P.I. 37335.
Arksoy 2913–Arkansas Exp. Station (Marianna). Arlington–
P.I. 22899. Armredo–Arizona Station selection. Auburn–P.I.
21079A. Austin–P.I. 17263. Austrian Green–Same as Tokyo.
Avoyelles–Avoyelles Parish, Louisiana, selection. Baird–P.I.
22333. Bakaziro–Same as Amherst. Banner–Same as
Midwest. Bansei–P.I. 81031. Barchet–P.I. 23232. Bavender
Special–Bavender selection (Iowa). Bell–Same as Midwest.
Best Green–Same as Hope. Best White–Same as Amherst.
Biloxi–P.I. 23211. Biltan–Otootan selection (South Africa).
Black–Same as Buckshot. Black Beauty–Same as Ebony.
Black Champion–Same as Peking. Black Eyebrow–P.I.
30744. Blackhawk–A6K-937 (A3K-884). Black Sable–Same
as Peking. Boone–P.I. 54563-3. Bopp–Same as Chernie.
Brindle–P.I. 20407. Brooks–P.I. 16789. Brown–Same
as Mammoth Brown. Brown Otootan–Same as Tanner.
Brownie–P.I. 17256.
Buckeye Cross (BX)–Same as Mt. Carmel. Buckshot–
P.I. 17251. Burnette–Farmville, North Carolina, selection.
Buster Brown–Same as Trenton. Butterball–P.I. 17273.
Capital–Central Exp. Farm (Canada). Cayuga–P.I. 65393.
Chame–P.I. 80473. Chang–P.I. 54610-2. Charlee–P.I. 71663.
Chernie–P.I. 18227. Cherokee–P.I. 93057. Chestnut–P.I.
20405B. Chief–Illinois Exp. selection. Chinaton Echo–
Harrow, Canada. Chiquita–P.I. 27707. Chuku–La Choy Co.
Chusei–P.I. 80472. Cibao–Salvador variety. Clay–Same
as Midwest. Claybank–Same as Midwest. Clemson–P.I.
71659. Cloud–P.I. 16790. Cluster Bean–Same as Midwest.
C.N.S.–J.E. Wannamaker (South Carolina; Note 1. This is
the earliest document seen {Dec. 2004} concerning John
E. Wannamaker). Coker’s Black Beauty–Same as Oloxi.
Coker’s 31-15–Same as Pee Dee. Columbia–P.I. 22897.
Columbian–Same as 22897. Creole–P.I. 71614. Delnoshat–
Delta Station selection 6679. Delredo–Mississippi selection.
Delsoy–P.I. 85355. Delsta–Delta Station #6677. DeSoto–
Reported by Ohio grower. Dixie–P.I. 37330. Dortchsoy #2–
Dortch Co., Arkansas. Dortchsoy #6–Dortch Co., Arkansas.
Dortchsoy #7–Dortch Co., Arkansas. Doxie–Georgia Exp.
Station. Duggar–P.I. 17268C. Dunfield–P.I. 36846. Dunland–
Ohio report (Dunfield?). Dwarf Brown–Same as Ogemaw.
Dwarf Early Yellow–Same as Ito San. Dwarf Green–Same
as Guelph. Earlyana–Indiana Exp. Station C-28. Early–Same
as Ito San. Early Black–Same as Buckshot. Early Brown–P.I.
25130 & 25161. Early Green–Same as Medium Green. Early
Indiana Laredo–Same as Norredo. Early Japan–Same as
Butterball. Early Korean–No source given.
Early Laredo–Same as Norredo. Early Mammoth Black–
Same as Buckshot. Early Mandarin–Same as Mandarin.
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Early Virginia Brown–Same as Virginia. Early White–Same
as Ito San. Early White Eyebrow–Source unknown. Early
Wilson–Same as Wilson. Early Wilson Black–Same as
Wilson. Early Wisconsin Black–Same as Wisconsin Black.
Early Woods Yellow–No source given. Early Yellow–Same
as Ito San. Easycook–P.I. 34702. Ebony–P.I. 17254. Eda–P.I.
17257. Eda Mame–Ito San and Eda. Edgecombe–R.P.
Cocke, Williamsburg, Virginia. Edna–P.I. 17252C. Edsoy–
Changed to Delsoy. Edward–P.I. 14953. Elton–P.I. 20406.
Emperor–P.I. 97155. Essex–Same as Peking. Etampes–Same
as Ito San. Etum–P.I. 86100. Extra Early Black–Same as
Buckshot. Fairchild–P.I. 19184. Farnham–P.I. 22312. Feed
All–A.M. Johnson (North Carolina). Feeser’s Prolific–Same
as Midwest. Flambeau–Wisconsin selection 839-14. Flat
Black–Same as Flat King. Flat King–P.I. 17252. Flava–P.I.
16789A. Foster’s Prolific–Same as Midwest. Fungi–P.I.
81029. Funk Delicious–Funk Brothers (Illinois). Funman–
Funk Brothers (Illinois). Gala–Georgia Exp. Station.
Galaway–Same as Midwest. Gatan–Georgia Exp. Station.
Gem–P.B. Hutchins (Missouri). George Washington–Virginia
selection. Georgian–P.I. 71583. German Coffee Berry–Same
as Ito San. Giant Brown–Same as Mammoth Brown. Giant
Green–Illinois Exp. Station. Giant Yellow–P.I. 22415.
Gibson–Indiana Exp. Station. Goku–P.I. 80480. Golden–
Canada Exp. Station, Harrow. Goldsoy–Ontario Station,
Canada. Gosha–Same as Manhattan. Goshen Prolific–Farmer
selection (North Carolina).
Granger–Ohio selection 31-4. Green–Same as Guelph.
Green and Black–P.I. 84784. Greenfield–Probably Illini.
Green Samarow–Same as Samarow. Guelph–P.I. 17261.
Habaro–P.I. 20405. Haberlandt–P.I. 17271. Hahto–P.I.
40118. Hakote–P.I. 81039. Hamilton–Ohio-9035. Hankow–
P.I. 6559. Hansen–P.I. 20409. Harbinsoy–P.I. 54606-3.
Harman–Canada Exp. Station. Hawkeye–Iowa A45-251.
Hay Boy–Farmer selection (North Carolina). Hayseed–P.I.
71525. Herman–North Carolina selection. Hidatsa–P.I.
81038. Higan–P.I. 80475. Hiro–P.I. 86038. Hokkaido–P.I.
85666. Hollybrook–Wood Seed Co. (Virginia). Hollybrook
Early–Same as Midwest. Hongkong–P.I. 22406. Hoosier–P.I.
30746. Hope–P.I. 17267. Hudson Manchu–T.B. Macauley
[sic, Macaulay] (Canada). Hurrelbrink–Farmer selection
(Illinois). Ignotum–E.E. Evans (Michigan). Illington–Source
unknown. Illini–Illinois Exp. selection. Illinois 13-19–Same
as Ilsoy. Illinois Champion–Same as Midwest. Ilsoy–Same
as Merko. Imperial–P.I. 81780. Indiana Hollybrook–Same
as Midwest. Indiana Meadow–Ohio Report. Italian–Canada
Exp. Station. Ita Mame–Same as Tokyo. Ito San–P.I. 17268.
Jackson–P.I. 82581. Japanese #15–Same as Kingston. Japan
Pea–Same as Ito San. Jefferson–P.I. 82202. Jet–P.I. 17861.
Jogun–P.I. 87615. Johnsoy–A.E. Johnson (North Carolina).
Kabott–Canada Exp. Station. Kagon–Source unknown.
Kanro–P.I. 84928. Kanum–P.I. 84668-1.
Kentucky A–Kentucky Exp. Station selection. Kia–
Illinois Exp. Station selection. Kingston–P.I. 17255.

Kingwa–West Virginia Exp. Station selection. Kirin–La
Choy Co. Kungchuling–Manchuria selection. Kura–P.I.
81042. Laredo–P.I. 40658. Large Black–Same as Buckshot.
Large Brown–Same as Mammoth Brown. Large Yellow–
Same as Mammoth Yellow. Late–Same as Mammoth Yellow.
Late Ita Mame–Same as Tokyo. Late Yellow–Same as
Mammoth Yellow. Lexington–P.I. 17862E. Lincoln–Illinois
Exp. Station selection. Little Wonder–Farmer selection
(Missouri). Looney #2–Farmer selection (Tennessee).
Lowrie–P.I. 22898A. Loxitan–Delta Exp. Station selection.
Ludeke–Farmer selection (North Carolina). LZ–Louisiana
Exp. Station selection.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean varieties Brown Otootan, Early
Mammoth Black, or Hidatsa.
Note 3. This is the earliest document seen (July 2013)
which states that Black Champion is the same as Peking, or
that Best Green is the same as Hope, or that Brown Otootan
is the same as Tanner, or that Early Mammoth Black is the
same as Buckshot, or that Hollybrook Early is the same
as Midwest. Continued. Address: USDA, Bureau of Plant
Industry, Soils & Agricultural Engineering, Div. of Forage
Crops & Diseases [Beltsville, Maryland].
4821. Morse, W.J. 1948. Soybeans yesterday and today.
Foreign Agriculture (USDA Foreign Agricultural Service)
12(5):91-95. May. Summarized in Soybean Digest, June
1948, p. 32.
• Summary: A good overview of soybeans and their history
in China, Manchuria, Korea, and Japan (the principal
regions of world soybean production), plus thoughts on their
relatively recent introduction to the Western world.
“In China, the soybean is one of the leading and most
ancient of crops, ranking fifth in extent of culture and
occupying about 9% of the total cultivated area. Although
grown everywhere in China, about 60% of the soybean
acreage and production is confined largely to 3 northern
Provinces, Shantung, Kiangsu, and Honan. China consumes
practically all its production, estimates indicating 55% for
food, 27% for oil extraction and other purposes, 10% for
stock feed, and 8% of the total cultivated area of Manchuria
and is a dominating factor in the life of that country. As a
cash crop, it provides fully half the total volume of freight
handled by Manchurian railroads. Estimates have indicated
that from one-third to two-thirds of the production of
soybeans was exported; 15 to 20% utilized for food, feed,
and planting; and the remainder processed for oil and oil
meal.
“Korea occupies third place among the soybeanproducing countries of Asia. Acreage and production are
confined largely to the central and northern areas, because
southern Korea, growing chiefly cotton and rice, seems less
well adapted to soybean-seed production. The entire seed
production is used for food, stock feed, export, and planting,
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none being used for oil extraction.
“Japan, although a large producer of soybeans, has
consumed all its own production and imported large
quantities of seed from Manchuria and Korea. Since World
War I, production of soybeans in Japan has decreased to
some extent, more emphasis being placed on the greater
production of rice. The proportion of soybeans used by Japan
for various purposes was: Miso (soybean-rice fermented
paste), 22%; soy sauce, 22%; oil and oil cake, 21.5%;
bean curd, 15.5%; confections, 7.2%; forage, 6.2%; green
manure, 2.5%; seed, 1.8%; green vegetable beans, 0.8%; and
miscellaneous 0.5%.
“In the Soviet Far East the soybean is said to be one of
the chief industrial crops and in some districts to constitute
20% of the cultivated area. Acreage and production have
increased markedly since 1926, especially in the Khabarovsk
territory.
“Previous to 1935 soybean oil in the United States was
utilized chiefly in soap, paint, and varnish. Since that time,
however, 70 to 85% of the soybean-oil supply has been used
in the food industries... The soybean has become one of the
most valuable, if not the most valuable, of China’s gifts to
the Western World.”
Photos show: (1) Manchurian soybean in bags being
loaded on a freighter at the Dairen wharves for shipment
to European oil mills. (2) Two horses pulling a plow, and a
2nd man planting soybeans on ridged rows in Manchuria.
(3) Soybean plants growing along the edges of rice paddies,
as is common in oriental countries; the green beans will be
used for home consumption. (4) Two Korean men threshing
soybean plants in a courtyard with bamboo flails. “In Korea,
as well as in many other oriental countries, bamboo flails
are used in threshing soybeans.” (5) A man with a sickle in
a field of dried soybean plants. “Soybeans are harvested by
hand in all the soybean-producing countries of the Orient.”
(6) A combine harvesting soybeans in the USA. It has “been
one of the important factors in the economic production
of soybeans in the United States.” (7) “General view of a
Chinese oil-mill yard in Manchuria, showing mill, storage of
soybeans in osier bins, and steel tanks.” Address: Principal
Agronomist, USDA Div. of Forage Crops and Diseases,
BPI [Bureau of Plant Industry], SAE [Soils and Agricultural
Engineering], ARA, Beltsville, Maryland.
4822. Morse, W.J. comp. 1948. Soybean varietal names
used to date (Continued–Document part 2). Washington,
DC: Appendix to the mimeographed report of the Fourth
Work Planning Conference of the North Central States
Collaborators of the U.S. Regional Soybean Laboratory,
Urbana, Illinois. RSLM 148. 9 p. May 26.
• Summary: Continued from page 5: This is a 9-page
two-column table. Column 1 is “Variety name.” Column
2 is “Source.” P.I. refers to the Plant Introduction number.
Macoupin–Farmer selection (Illinois). Magnolia–P.I. 85537.

Mamloxi–Delta Exp. Station selection. Mammoth–Same as
Mammoth Yellow. Mammoth Black–Same as Tarheel Black.
Mammoth Brown–Source unknown. Mammoth Yellow–
Source unknown. Mamotan–Delta Exp. Station selection.
Mamredo–Delta Exp. Station selection. Manchu–P.I. 30593.
Manchu #3–Wisconsin Exp. Station selection. Manchu
#606–Wisconsin Exp. Station selection. Manchukota–South
Dakota Exp. Station selection. Manchuria–Same as Pinpu.
Manchuria 13-177–No source given. Mandarin–P.I. 36653.
Mandarin #507–Wisconsin Exp. Station selection. Mandarin
(Ottawa)–Canada Station selection. Mandell–Indiana Exp.
Station selection. Mandriff–Ohio Report (Mandarin?).
Manhattan–P.I. 17277. Manitoba Brown–Canada Station
selection. Mansfield–Ohio Report. Mansoy–Manchu
selection. Marlow–Ohio Report. Matthews–Farmer selection
(Georgia). McClave–Same as Midwest. Medium Black–
Same as Buckshot. Medium Early Black–Same as Buckshot.
Medium Early Brown–Same as Early Brown. Medium Early
Green–Same as Guelph.
Medium Early Yellow–Same as Ito San. Medium
Green–Same as Guelph. Medium Yellow–Same as Midwest.
Mendota–Wisconsin Exp. Station selection. Meridian–Ohio
Report. Merko–P.I. 20412. Meyer–P.I. 17852. Miami–Ohio
Report. Michigan Green–Same as Guelph. Midland–Ohio
Report. Midunk–Funk Brothers (Illinois). Midwest–P.I.
17269. Midwest Free–Same as Midwest. Mikado–Farmer
selection (Indiana). Mingo–Ohio Exp. Station selection.
Minnsoya–Same as Minsoy. Minong–Probably Minsoy.
Minsoy–P.I. 27890. Missoy–P.I. 71664. Misstucky–Farmer
selection (Kentucky). Monetta–P.I. 71608. Mongol–Same
as Midwest. Monroe–H5 (Ohio). Montreal Manchu–T.B.
Macauley [sic, Macaulay] (Canada). Morgan–P.I. 22633.
Morse–P.I. 19186. Mount Carmel–P.I. 70218-2. Mukden–P.I.
50523Q. Mukden #4–Wisconsin Exp. Station selection.
Nanda–P.I. 95727. Nanking–P.I. 71597. Nanksoy–P.I.
104881. Nansemond–Farmer selection (Virginia).
Nansemond Early–Farmer selection (Virginia). Natsu–P.I.
19984. Nela–Louisiana Exp. Station selection. Nemo–P.I.
19985. New Bush Bean–Same as Midwest. New London–
Same as Midwest. Nielsen–P.I. 22644B. Nigra–P.I. 22407.
Norredo–Source unknown. Norsoy (Pridesoy)–North
Dakota. Northern Hollybrook–Same as Midwest. Nuttall–P.I.
17253. O.A.C. 211–Canada Exp. Station. Ogden–Tennessee
Exp. Station selection. Ogemaw–P.I. 17258. Ohio 9035–
Same as Hamilton. Ohio Champion–Same as Midwest. Ohio
Medium Green–Same as Guelph. Okute–P.I. 19986. Old
Dominion–P.I. 44512.
Oloxi–Coker’s Black Beauty. Ontario–P.I. 65344.
Osaya–P.I. 80465. Otootan–Formosa [later Taiwan].
Otoxi–South Africa. Ottawa Mandarin–See Mandarin
(Ottawa). Ozark–P.I. 37272. Pagoda–Canada Exp. Station.
Palmetto–P.I. 71587. Patoka–P.I. 70218-2-19-3. Pee Dee–
Coker’s 31-15. Peking–P.I. 17852B. Pekwa–Combined
with Kingwa. Pelican–Louisiana Exp. Station selection.
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Pennsoy–Pennsylvania Exp. Station selection. Perley’s
Mongol–Same as Midwest. Pine Dell Perfection–Farmer
selection (Virginia). Pingsu–P.I. 18259. Pinpu–P.I. 28050.
Pluto–P.I. 72219. Pocahontas–Farmer selection (Virginia).
Premier–Same as Midwest. Preston–Virginia Exp. Station
selection. Pridesoy–Twin City Seed Co. selection. Prolific–
Same as Midwest. Purredo–Same as Norredo. Quillian–
Farmer selection (Oklahoma). Ralsoy–Ralston-Purina
selection. Rattlesnake–Kentucky Exp. Station selection. Red
Otootan–Same as Tanner. Red Sable–Same as Peking. Red
Tanner–Same as Tanner. Reiching–Ohio Report. Riceland–
P.I. 20797. Richfield–Ohio Report (Richland?). Richland–P.I.
70502-2. Rila–Marsh Foundation, Ohio. Roanoke–North
Carolina Exp. selection. Rokusun–P.I. 80481. Roosevelt–
Same as Midwest. Rose Non Pop–Farmer selection (North
Carolina). Round Black–Same as Buckshot. Royal–Same
as Wilson-Five. S100–Missouri Exp. Station selection.
Sable–Same as Peking. Sac–P.I. 80462. Sainte Anne–Canada
Station selection. Samarow–P.I. 17260. Sangra [Sanga]–P.I.
70210-1. Saskatoon–Farmer selection (Canada). Sato–P.I.
81041. Scioto–Ohio Exp. Station selection.
Sedo–P.I. 23229. Seminole–P.I. 93058. Seneca–F.C.
03654A. Shanghai–Same as Tarheel Black. Sherwood–P.I.
17862. Shingto–P.I. 21079. Shiro–P.I. 81036. Siegenthaler–
Same as Morse. Sioux–P.I. 81021. Sooty–P.I. 16790B.
Sousei–P.I. 80476. Southern–Same as Mammoth Yellow.
Southern Green–P.I. 62839. Southern Medium Green–Same
as Tokyo. Southern Prolific–P.I. 37250. Soy Good–Same as
Etum. Soysota–P.I. 28019. Stuart–P.I. 22644. Summerland–
Canada Station selection [from British Columbia]. Super
Quick–Same as Sousei. Suru–P.I. 89128. Swan–P.I. 22379.
Taha–P.I. 21999. Tanloxi–Delta Station selection 483.
Tanner–Farmer selection (Alabama). Tarheel–Same as
Tarheel Black. Tarheel Black–P.I. 14952. Tarheel Brown–
Same as Mammoth Brown. Tashing–P.I. 20854. Tastee–P.I.
86019. Tennessee Non Pop–Tennessee Exp. Station
selection. Tensas–P.I. 104881. Texoil–Farmer selection
(Texas). Tinzan–Australia selection. Toku–P.I. 86129.
Tokyo–P.I. 17264. Trenton–P.I. 24610. Trinitaria–Salvador
selection. U.S.-2–P.I. 70218-2. U.S.-5–P.I. 54563-5. Viking–
Illinois Exp. Station selection. Vilnensis–Poland variety.
Vireo–P.I. 22874. Virginia–P.I. 19186D. Virginia Brown–
Same as Virginia. Volstate–Tennessee Exp. Station selection.
Wabash–C463. Waseda–P.I. 80461-1. Wea–P.I. 30600.
White–Same as Haberlandt. White Biloxi–Delta Exp. Station
selection. White Eyebrow–P.I. 30745. Willomi–P.I. 81044-1.
Wilson–P.I. 19183. Wilson Black–Same as Wilson.
Wilson Early Black–Same as Wilson. Wilson-Five–P.I.
19183-5. Wing’s Royal–Same as Peking. Wisconsin–Ohio
Report. Wisconsin Black–P.I. 25468. Wisconsin Early
Black–Same as Wisconsin Black. Wisconsin Early Green–
Same as Guelph. Wisconsin Manchu #3–Wisconsin Exp.
Station selection. Wisconsin Manchu #606–Wisconsin Exp.
Station selection. Wisconsin Mandarin #507–Wisconsin Exp.

Station selection. Wolverine–P.I. 80490-1. Wonder–Same
as Midwest. Woods Yellow–T.W. Woods Co. selection.
Wyokatenn–Same as Yokotenn. Yellow–Same as Mammoth
Yellow. Yellow Biloxi–North Carolina Exp. Station selection.
Yellow Marvel–Farmer selection (Wisconsin). Yelnando–
Coker’s 433. Yelredo–Coker’s 319. Yokotenn–P.I. 19981.
Yoshioko–Same as Yosho. Yosho–P.I. 17262.
Note 1. This is the earliest document seen (June
2009) that mentions the soybean varieties Round Black or
Yelnando. Both Yelnando (1948) and Yelnanda (1961) appear
to have been developed by the Coker Seed Co. of Hartsville,
South Carolina.
Note 2. This is the earliest document seen (July 2013)
which states that Round Black is the same as Buckshot, or
that Wilson Black is the same as Wilson. Address: USDA,
Bureau of Plant Industry, Soils & Agricultural Engineering,
Div. of Forage Crops & Diseases [Beltsville, Maryland].
4823. Staff of the U.S. Regional Soybean Laboratory,
Southern Section. comps. 1948. Results of the Cooperative
Uniform Soybean Tests, 1947: Part II. Southern
States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 147. May. 144 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/47soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of tests [on outline
map of south-eastern USA]. Methods. Uniform test, Group
IV-S. Uniform test, Group V. Preliminary test, Group V.
Uniform test, Group VI. Uniform test, Group VII. Uniform
test, Group VIII. Disease investigations. Weather summary.
“Introduction: The cooperative program of the U.S.
Regional Soybean Laboratory was extended to include the
Southern States in 1943. The chief objective of the work is
directed toward the development of improved varieties of
soybeans for industrial use. At the time the program was
inaugurated in the South, there were very few varieties
available to farmers of the region that met the requirements
of a good oil-seed variety. In general, these varieties were
of late maturity, a characteristic which limited the use of
soybeans in certain crop sequences and rotations. Such late
varieties also reduced the efficiency of harvesting operations,
since the acreage per combine would of necessity be limited
by adverse weather conditions usually prevailing in late fall
and early winter over much of the South.
“Varieties and new strains of soybeans are grouped
according to maturity to form nine uniform soybean variety
tests or groups. Groups 0 through IV include varieties
adapted to the North Central States. A summary of the
performance of these groups will be found in Part I of this
report, which is published separately. Varieties and new
strains adapted to the Southern States are included in Groups
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V, VI, VII, and VIII. The late-maturing Corn Belt varieties
of Group IV, regrouped in part to form Group IV-S, appear
promising and are being tested in the upper part of the
southern region. Where adapted and at normal planting dates,
the varieties of Group IV-S mature in late August and early
September; Group V in late September; Group VI in early
October; Group VII in late October; and Group VIII in early
November. The maturity of the varieties within these groups
are progressively later across the Upper South and earlier
in the Lower South.” Pages 4-5: Location of cooperative
nurseries [and cooperators].
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1947.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.

kg containing 8 kg salt to 15 kg of substance. Expose to the
sun-shine for 3 months to quicken the finishing process. If it
rains during this time, cover the crocks. Stir the contents of
the crocks every day. After 3 months, the soya-paste will be
ready for sale. Thus the whole process takes about 4 months.
The product is typically made during the summer. This shop
makes 150,000 kg (300,000 chin) of soya-paste per year.
There are nearly 100 soya-paste manufacturers in Peking.
Soya beans with thin husks [seed coats] are better than those
with thick for making this paste. Soya beans grown in the
village of P’ang-ku-chuang, near Peking, are preferred.
Three samples are enclosed.
Note 1. This Chinese soya-paste is different from
Japanese miso in many ways: (1) It is made with wheat flour,
rather than rice or barley. (2) The koji is made with soybeans
coated with wheat flour. (3) The fermentation takes place
outdoors, during the summer, in earthenware crocks.
Note 2. This is the earliest English-language document
seen (March 2009) that uses the term “soya-paste” to refer
to miso. Address: Traveling in China; Normally at Northern
Regional Research Lab., Peoria, Illinois.

4824. June 2–Charles F. Brannan (D), Colorado, becomes
U.S. Secretary of Agriculture under President Harry S.
Truman (1945-1953) (Important event). 1948.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).

4827. Smith, Allan K. 1948. Manufacturing of soya-sauce.
Peiping, China. 1 p. June 18. Unpublished typescript.
• Summary: Part one, titled “Method of manufacture of
Soya-sauce,” describes nine steps used at Peiping No. 2
plant. To begin: Roast separately, 150 kg soya beans and 100
kg wheat. Mix and ferment for one week. Then mix with salt
water, put in outdoor “crockeries,” and allow to stand for
months. “However, the longer the better. The colour and taste
of the sauce become better in sunshine than indoors.” Stir
daily, filter out the liquid when done, and boil. Yields 500 kg
of soya-sauce. “As the condiment the licorice plant is used to
sweeten the sauce. (Sugar is too expensive).”
“(1) Nearly 400 soya-sauce manufacturers in Peiping.
(2) The manufacturing shop we visited is making soya-sauce
and soya-paste at the same time. (3) This shop has the history
of 40 years. (4) Besides soya beans and wheat, the following
are used as materials for making soya-sauce: barley, soya
cake and wheat bran. Sample No. 18. is soy sauce taken from
this plant.” Address: Peiping, China.

4825. Richter, Jay. 1948. What started the oleo-butter battle?
Why the lowly soybean, of course! Journal News (White
Plains, New York). June 7. p. 3.
• Summary: A large photo shows: “Soybean Lab–These
soybean oil extractors in the Regional Soybean laboratory,
Urbana, Illinois, aid in the finding of superior varieties
and strains for industrial use. Floyd Collins, staff member,
operates them.”
William Morse, the soft-spoken scientist, almost singlehanded, introduced and ‘sold’ the soybean to America.
Morse’s big break came in 1929. The reputation of the
soybean had grown and the Agriculture department sent
him to the Orient to seek more varieties. “It was a cherished
dream realized at last.”
A large portrait photo shows William Morse. Address:
Central Press Correspondent.
4826. Smith, A.K. 1948. Manufacturing soya-paste in
Peiping No. 2 plant (China). Unpublished manuscript,
written in China. 1 p. June 18.
• Summary: To make soya-paste: Boil soya beans. Mix in
the following ratio: 10 kg wheat flour to 15 kg soya beans.
Pulverize the mixture, then ferment for 20 days. Put into
crockeries [earthenware crocks] in an open field and mix in
salt-water, using either (a) strong salt water: 30 kg containing
8 kg salt to 15 kg of substance, or (b) weak salt water: 40

4828. Smith, A.K. 1948. Manufacturing soya-sauce in
Peiping No. 2 plant (China). Unpublished manuscript,
written in China. 1 p. June 18.
• Summary: Method: Boil soya beans. Roast wheat. Mix
15 kg of soya beans with 10 kg of wheat. Ferment the
mixture for one week, then transfer it to crockeries [large
earthenware jars] lying in the open field (the same ones used
for making soya-paste). Mix in 20 kg of salt water containing
8 kg of salt to 25 kg of the substances.
Let stand for at least 3 months–the longer the better.
The colour and taste of the sauce become better in sunshine
than indoors. Stir the contents of each container every day
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to evenly distribute the warmth of the substances. Filter the
substances by putting them in a filter sack. Mix water into
the filtrate and boil. The amount of water added is such that
one can get 500 kg of soya-sauce from 150 kg soya beans
and 100 kg wheat used as raw materials. Licorice plants are
used to sweeten the sauce; sugar is too expensive.
There are nearly 400 soya-sauce makers in Peiping.
The manufacturer we visited makes both soya-sauce and
soya-paste at the same time. This shop has a history of 40
years. Besides soya beans and wheat, the following are used
as materials for making soya-sauce: barley, soya cake and
wheat bran.
Sample No. 18 is soy sauce taken from this plant.
Organisms will be the same as for the soy paste–samples
43. 43A and 43B. Address: Traveling in China; Normally at
Northern Regional Research Lab., Peoria, Illinois.
4829. Smith, Allan K. 1948. Re: Visits to plants in China
making soy sauce, soy paste, and soy cheese. Letter to
Drs. K.B. Raper and L.B. Lockwood, Northern Regional
Research Laboratory, Peoria, Illinois, June 23. 1 p. Typed,
without signature (carbon copy). [Eng]
• Summary: “I am enclosing further information on soy
sauce and soy paste processing. The samples listed by
numbers on the descriptions will eventually reach you I
hope. In visiting this plant I had two interpreters.”
Note: This is the earliest English-language document
seen (March 2009) that uses the term “soy paste” to refer to
miso or to Chinese-style miso.
“I have visited two other soy sauce plants but am not
reporting on them at this time. One of these is the Peiping
Municipal Soy Sauce Plant which operates much like the
pilot plant in Shanghai. I have also visited a sauce plant that
claims to have been operating for more than 400 years in the
same family and a soy cheese [fermented tofu] plant that has
been operated by the same family since the latter part of the
Ming Dynasty [mid-1600s]. I doubt if they have changed
much in all that time. All of the samples will be in the mails
soon... I may have to take some of them back to Shanghai
to get them started.” Address: Hotel Wagon Lets, Peiping,
China.
4830. Smith, A.K. 1948. Re: Making soy sauce and soy paste
in China, incl. samples. Letter to Drs. Kenneth Raper and
Louis Lockwood, Northern Regional Laboratory, Peoria,
Illinois, June 23. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Ken & Louis: I am enclosing further
information on soy sauce and soy paste processing. The
samples listed by numbers on the descriptions will eventually
reach you, I hope.
“In visiting this plant I had two interpreters. A Chinese
who spoke Japanese but no English and a Japanese that
could speak English as well as his native tongue and so the

translation went from Chinese to Japanese to English. The
Japanese works for the American Consulate here which
explains his coming into the picture. The Japanese typed up
the notes which explains the wording.
“I have visited two other soy sauce plants but am not
reporting on them this time. One of these is the Peiping
Municipal Soy Sauce Plant which operates much like the
pilot plant in Shanghai. I have also visited a sauce plant that
claims to have been operating for more than 400 years in the
same family and a soy cheese plant that has been operated by
the same family since the latter part of the Ming Dynasty. I
doubt if they have changed much in all that time. All of the
samples will be in the mails soon, that is, in 10 days or two
weeks. I my have to take some of than back to Shanghai to
get them started. The diplomatic mail leaves Peiping only
once a week and has several transfers on the way which my
cause some delay.
“Please keep a copy of the enclosures for me as I may
want to refer to them in my trip report.
“I hope same of the samples I am sending have some
distinctive properties.
“Regards to everyone, Sincerely, Allan K. Smith.
“P.S. Samples from the same plant may not all be in
the same package. I may not be able to send liquids in the
diplomatic pouch.” Address: Traveling: At Hotel Wagon
Lets [Lits], Peiping, China; Normally at Northern Regional
Research Lab., Peoria, Illinois.
4831. Beckel, Arthur C.; De Voss, L.I.; Belter, P.A.; Smith,
A.K. Assignors to the USA as represented by the Secretary of
Agriculture. 1948. Soy whip. U.S. Patent 2,444,241. June 29.
2 p. Application filed 21 May 1946. [2 ref]
• Summary: “We have discovered that, contrary to the
teaching of prior art, soybean meal from which the oil has
been removed by ethyl alcohol produces the most acceptable
light, foamy material. That this light, foamy material does
not contain the objectionable flavors characteristic of other
preparations has been determined by organoleptic tests. The
reason that these undesirable flavors are absent is due to the
fact that bitter substances such as saponins... are present in
plant materials as glucosides which are soluble in alcoholic
solvents.” The soy whip can be used to make “candies,
icings, meringues, cookies and/or the like.”
One example of the process: Combine 1 part of flaked
soybeans with 6 parts of hot ethyl alcohol (95% pure by
volume) until 95% of the oil and about 12% of the original
soybean have been removed by [dissolved in] the alcohol.
This takes about 1 hour at the boiling point of the alcohol.
Use evaporation to remove all of the alcohol. The remaining
solid residue is about 69% of the original bean. To 100 parts
of this residue add 500 parts of water and allow to soak for
30 minutes. Then strain the liquid extract from the solid
residue. (Note: The entire mixture may also be used without
straining off the liquid extract. The extract may also be
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evaporated to dryness after straining). This resulting liquid
contains such a “concentration of the foaming principle that
it may be whipped to a foam by mechanical means and may
then be used for culinary purposes.”
Soy is mentioned 38 times in this patent in the forms
“soybean meal,” “soybean protein,” “soybean meals,”
“soybean oil,” “soybean material,” “soybeans,” “soybean
flakes,” “soy whip” and “flaked soybeans.”
Note 1. The product resulting from this process was
called “Gelsoy.”
Note 2. No hydrolysis is involved in making “Soy
whip.” Thus Gelsoy is a type of soy protein isolate. Address:
Northern Regional Research Lab., Peoria, Illinois.
4832. Beckel, A.C. 1948. The soybean from the standpoint
of the oil milling industry. Oil Mill Gazetteer 52(12):43-46.
June.
• Summary: The NRRL has found a new heat-gelling
soybean protein, and its commercial use in the manufacture
of shotgun shells began in May 1947. Address: Northern
Regional Research Lab., Peoria, Illinois.
4833. Morrison, H.E.; Crowell, H.H.; Crumb, S.E., Jr.;
Lauderdale, R.W. 1948. The effects of certain new soil
insecticides on plants. J. of Economic Entomology 41(3):37478. June. [11 ref]
• Summary: Discusses soybeans grown in Virginia but not in
Oregon. Address: Oregon Agric. Exp. Station.
4834. Soybean Digest. 1948. Recognized by USDA [Dr. John
C. Cowan]. June. p. 32.
• Summary: The USDA’s superior service award for
“outstanding, efficient, and constructive public service” was
awarded on May 17 to Dr. John C. Cowan of the Northern
Regional Research Laboratory, Peoria, Illinois. A portrait
photo shows Dr. Cowan.
4835. Soybean Digest. 1948. On tour of Orient [Dr. A.K.
Smith]. June. p. 13.
• Summary: “To add to this country’s knowledge of
processing and preparing soybeans for food, Dr. Allan K.
Smith of the oil and protein division, Northern Regional
Research Laboratory, Peoria, Illinois, has left the United
States for a 3-month investigation that will have covered
Japan, Korea, and China before he returns next August. This
extension of the Northern Laboratory’s soybean research
program has been made possible through provisions of the
Research and Marketing Act [of 1946]. The information
obtained will be the basis for studies on making soy food
products more acceptable as a high-protein source in the
American diet.” A portrait photo shows Dr. A.K. Smith.
4836. Soybean Digest. 1948. Grits and flakes... from the
world of soy: Predicts large fabrics industry using soybeans.

June. p. 34.
• Summary: “P.H. Groggins of the Bureau of Agricultural
and Industrial Chemistry, U.S. Department of Agriculture,
recently predicted at a meeting of the Georgia section of
the American Chemical Society creation of a large fabrics
industry employing soybean and other fibers. This may
reduce the nation’s need for imported wool.”
4837. Soybean Digest. 1948. Grits and flakes... from the
world of soy: R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois,... June. p. 34.
• Summary: “... was appointed editor of the Journal of
the American Oil Chemists’ Society at the society’s annual
meeting in New Orleans in May. He succeeds H.L. Roschen,
who had been editor since 1937.”
4838. Smith, Allan K. 1948. Re: Discovery of a new process
for making soy sauce in Peiping, China. Letter to Drs. K.B.
Raper and L.B. Lockwood, Northern Regional Research
Laboratory, Peoria, Illinois, July 5. 2 p. Typed, without
signature (carbon copy). [Eng]
• Summary: “The so called new process uses a high
frequency current to shorten the aging process. The process
was developed in Japan and the operators in Peiping are
Japanese who have stayed in China after the evacuation
of the Japanese... What I know now is rather sketchy. The
effect of the high frequency current is not in the immediate
acceleration of the action of the organisms in the system,
but rather it is supposed to decompose or breakdown
the substrate so that it is more readily acted upon by the
organisms or enzymes so that the work of the organisms
becomes easier. The process is still in the experimental stage
in Peiping.” A description of the process, which takes two
months, is then given. A hand drawn illustration (sketch)
shows a wooden tank, an external generator, and two
electrodes in the soy mash in the tank–one on the bottom and
one floating on top. Address: Shanghai, China.
4839. Smith, A.K. 1948. Re: Using high-frequency current
to shorten soy sauce aging process in China and Japan.
Letter to Drs. Kenneth Raper and Louis Lockwood, Northern
Regional Laboratory, Peoria, Illinois, July 5. 2 p. Typed,
without signature (carbon copy).
• Summary: “In Peiping, I ran into something new and
different in making soy sauce. I don’t know what it is worth
but the operators claim it has value.
“The so called new process uses a high frequency
current to shorten the aging; process. This process was
developed in Japan and the operators in Peiping are
Japanese who have stayed in China after the evacuation
of the Japanese. I shall probably find out more about the
process when I get into Japan. What I know now is rather
sketchy. The effect of the high frequency current is not in
the immediate acceleration of the action of the organisms in
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the system, but rather it is supposed to decompose or break
down the substrate so that it is more readily acted upon by
the organisms or enzymes so that the work of the organism
becomes easier. The process is still in the experimental
stage in Peiping, the operator had built his own generator
and he did not think that he had reached the best operating
conditions. He was using 2 months total time for his process.
“The parched wheat and steamed beans are seeded
with the mold in shallow boxes, stacked in a fermentation
room at 37º to 42º C. for about 72 hours. The molded
material is mixed with a 9% salt solution (10º Bé) ratio of
salt solution to material is 110. The material is then placed
in the electrolytic treating tank–which is a wooden tank
with an electrode in the bottom and one floating on top.
The electrolytic treatment lasts for one week’s time but
the material receives only two treatments a day of about
15 minutes duration, morning and evening. Too much
electrolytic treatment kills the organisms, also the frequency
and voltage must be regulated for best results. The current in
the plant visited was supposed to operate at 30,000 cycles but
the operator thought that 50,000 cycles would be better. The
wave length was supposed to be 7.5 meters, the generator
was a sparking type. The amperage was 200 mm (?) I think.
“After a week of electrolytic treatment, the material was
stored in a cement tank at about 40º C and the sauce removed
in about 45 days. The factors which the operator thought
important and which required definite control for maximum
results are: (1) amperage, (2) frequency, (3) length of wave,
(4) salt contents, (5) salt solution temperature, and time of
applying the electric current.
“Sample #51 and 52 are the molds taken from this
plant.”
An simple illustration by the writer at bottom of last
page shows the wooden tank (filled with steamed soy cake
and parched wheat) with generator. Address: Traveling in
Shanghai, China; Normally at Northern Regional Research
Lab., Peoria, Illinois.
4840. Morse, W.J. 1948. El fríjol-soya: Lo que fue ayer y lo
que es hoy [The soybean: What it was yesterday and what it
is today]. Agricultura Tropical (Colombia) 4(7):11-16. July
15. [1 ref. Spa]
• Summary: This article is a Spanish-language translation
by Agricultura Tropical of: Morse, W.J. 1948. “Soybeans
yesterday and today.” Foreign Agriculture 12(5):91-95. May.
Address: Principal Agronomist, Div. of Forage Crops and
Diseases, BPI [Bureau of Plant Industry, USDA], SAE [Soils
and Agricultural Engineering], ARA [Agricultural Research
Administration], Beltsville, Maryland.
4841. Beckel, Arthur C. 1948. Alcoholic extraction of oil
from soybeans. USDA Bureau of Agricultural and Industrial
Chemistry. AIC-196. 4 p. July 21. Mimeographed. Presented
at Cooperative Soybean Oil Mills Conference, Northern

Regional Research Laboratory, Peoria, Illinois, 25-27 May
1948.
• Summary: This article begins: “The development of a
process at this Laboratory for the extraction of soybean oil
with ethyl alcohol (grain alcohol) as a solvent stemmed from
the original conviction of Dr. A.K. Smith (in charge of the
Protein Section) that the influence of the solvent on both oil
and meal is of considerable importance. This concern of the
Protein Section arises from the fact that isolated soybean
protein finds many industrial uses where the color standard
is dictated by casein from milk. Casein is a light-colored
product and as such has had a slight advantage over protein
isolated from hexane flakes. Dr. Smith was convinced that
the ‘off color’ of the soybean protein vas not due to the
protein itself but to coloring matter derived from the flaked
beans. It seemed possible that the proper choice of solvent
for oil extraction might assist in the solution of the problem.
“It was evident from the literature that no systematic
study of the effect of the solvent had ever been carried
out. As a result, a study of the effects of certain solvents
was undertaken. The solvents investigated were: carbon
tetrachloride, trichlorethylene, ethylene dichloride; isobutyl
alcohol, isopropyl alcohol, ethyl alcohol, and hexane. It was
found that the solvents as such probably do not alter the
oil or protein significantly, but they produce effects on the
products, because of dissolution of minor constituents of the
bean which accompany the oil or, conversely, are left in the
meal to interfere with the uses to which those products are
put.
“It is developed from the study of the influence of
the several solvents that ethyl alcohol (ordinary ‘drinking’
alcohol–denatured, incidentally) produced lighter colored
meal than any other solvent; further, it was possible to
produce the lightest colored isolated protein from this meal.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4842. Brekke, O.L. 1948. Fractionation of soybean oil by
liquid-liquid extraction. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-194. 9 p. July 21. Presented at the
Cooperative Soybean Oil Mills Conference at the Northern
Regional Research Laboratory, Peoria, Illinois, 25-27 May
1948.
• Summary: This article begins: “For some time we have
been working at this Laboratory on a process for separating
soybean oil into two fractions by an operation known as
liquid-liquid extraction. The outlets for soybean oil are
numerous, but they can, in general, be grouped into two
classes, an outlet for food purposes and one for industrial
uses. The desirable characteristics of an oil for either outlet
differ considerably from those preferred for the other. An
edible fat should be bland in taste, resistant to changes in
flavor, light in color, and have non-drying characteristics.
A drying oil, such as linseed oil for paints and varnishes,
should dry to form a hard, tough film in a reasonable length
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of time. An excellent edible oil is cottonseed oil; it is
classified as non-drying. The oil from soybeans, in respect to
these classes, falls midway between cottonseed and linseed
oils, and usually is classified as semi-drying.
“Soybean oil is a complex mixture of chemical
compounds. Since it is used in the manufacture of a variety
of products ranging from margarine to linoleum, it would
seem desirable to separate the oil into two or more fractions,
each of which we know is better suited for a specific purpose
than the parent oil. This is what we attempt to do in our
liquid-liquid extraction process, which is sometimes referred
to also as solvent fractionation, or selective extraction.
Our aim is to produce from soybean oil a fraction which
will be excellent for use in paints and another that can be
manufactured into edible products.
“As an illustration of how this can be done, suppose
we mix one volume of soybean oil with nine volumes of a
solvent, such as furfural, then put the mixture in a bottle and
shake it gently. After a few minutes, the mixture will form
two layers. The furfural has dissolved part of the oil, but
not all. The solvent is about one-fourth heavier than the oil.
Therefore, the bottom layer will consist of furfural with some
oil in solution. The remainder of the oil is in the top layer
and some furfural will be mixed with it. If this top layer is
removed and the furfural evaporated off, we shall find that
this oil has an iodine value of 126, as compared with 133
for the original oil. Likewise, by removing the furfural from
the bottom layer, analysis of its oil will give an iodine value
of 139.” Address: Northern Regional Research Lab., Peoria,
Illinois.
4843. Cowan, J.C. 1948. Developments in soybean research
at the Northern Regional Research Laboratory. USDA
Bureau of Agricultural and Industrial Chemistry. AIC-200. 5
p. July 21.
• Summary: Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, 25-27 May 1948.
“The object of our commodity project on soybeans
and other oilseeds is to develop new scientific, chemical,
and technical uses, and new extended markets and outlets
for oilseeds and their constituents. Naturally, during
the past several years our work on this project has been
limited primarily, but by no means exclusively, to the most
important oilseed crop of this region. Because soybeans are
a comparatively new crop, the need for and the possibilities
of achievement in research on the utilization of the soybean
and its constituents is greater than for any other oilseed
commodity.
“Our research at this Laboratory is divided among seven
divisions, all but two of these divisions having direct interest
in soybeans. The five divisions that have been or are actively
engaged in research on some phase of soybean technology
are Fermentation Division, Engineering and Development

Division, Commodity Development Division, Analytical and
Physical Chemical Division, and Oil and Protein Division.
For instance, the Analytical and Physical Chemical Division,
as the name suggests, is concerned with analysis for oil
content, fatty acid composition, and other problems related
to analytical and physical characteristics. The Engineering
and Development Division is concerned with pilot-plant
studies on unit operations involving soybean processing. The
Oil and Protein Division is primarily and almost exclusively
concerned with soybeans. Since oilseeds are composed
mainly of oil and protein, it is easy to understand why
this last named Division has its greatest interest in oilseed
commodities. With soybeans the most important oilseed
crop of this region, the direction of most of our attention to
soybeans is understandable.
“Here at the Northern Laboratory we are equipped
primarily to deal with the fundamental aspects of problems
associated with the industrial utilization of soybeans, as
contrasted with their utilization in foods or feeds. However,
we have been doing considerable work on edible oil and on
foods for humans from soybeans and soybean meal. This
work will be expanded during the next several years under
the Research and Marketing Act with the aim of solving
many of the problems facing these outlets for soybeans and
soybean products. With both the food and industrial nonfood
uses we are prepared on occasion to work on specific
practical problems, such as the development of new formulas
for adhesives or paints. Usually these formulating problems
are limited in scope and duration. But some of them continue
for long periods as, for example, paints from soybean
oil. By the study of the fundamental aspects of practical
problems and by studies in formulation, we have succeeded
in making a number of worth while contributions to soybean
technology.
“When this Bureau first started its research on soybeans,
at the U.S. Regional Soybean Industrial Products Laboratory,
Urbana, Illinois, a policy of publicizing its information was
established. Since then more than 170 papers or scientific
reports have been published to increase the knowledge, of
soybean chemistry and technology. It is impossible because
of the shortage of time to attempt a review of all these papers
that deal with our developments. However, I do wish to list
some of the more important of our specific contributions.
“Our important contributions are:
“1. Studies on the utilization of nonbreak and alkalirefined soybean oil for paints and varnishes.
“2. Precise determination of oil content and lack of
change in oil content under conditions of commercial
storage.
“3. Liquid-liquid fractionation of soybean oil with
furfural to give paint and edible oil fractions.
“4. A process for alcoholic extraction of soybeans.
“5. Utilization of soybeans for food use.
“6. Studies on the flavor stability of soybean oil
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including methods for evaluation and the use of citric acid as
a metallic inhibitor.
“7. Protein adhesive for shotgun shell casings.
“8. Plywood adhesives for hard and soft woods.
“9. Polyamide resins from soybean oil.
“10. Studies on the composition of soybean lecithin.
“Other developments worth mentioning are a
standardized factory-scale process for Chinese soya sauce,
use of soybean meal in plastics, the analysis of oil for fatty
acids, studies on conjugated oils, and so on. However, I want
to tell you about four of our developments.
“Protein Adhesive for Shotgun Shell Casings
“In the search for an adhesive derived from agricultural
products, an ammunition manufacturer sought the help of
the Northern Laboratory on the possibility of using soybean
protein as an adhesive in shotgun shell casings. Because of
their background of experience on the behavior of soybean
protein, Dr. Smith, Mr. Babcock, and Mr. McKinney of this
Laboratory were able to develop readily on a laboratory scale
several formulations of soybean protein adhesives which
showed definite promise.
“In cooperation with these chemists, the industrial
company first conducted pilot-plant runs and then fullscale plant trials to evaluate these formulations, and a large
number of experimental shells were made for testing. The
casings are made by rolling a special sheet of paper on a
mandrel. While this operation proceeds, a thin solution of
the soybean adhesive is spread over the surface of the paper.
The cylindrical, laminated casings are discharged from the
machine at the rate of 50 to 60 per minute. Shooting trials
and aging tests were conducted to determine if the casings
made with soybean protein deteriorated during storage. The
shells were found to be equal or superior to those that the
company had manufactured previously. In particular, the
shell casings were ‘tougher’ or more ‘leathery’ and had better
‘water resistance,’ both characteristics being improvements
in the right direction. Actual commercial use by this
company of soybean protein for shotgun shell casings was
started 1 year ago.
“This research was strictly a study of formulations.
It was not fundamental. It was, however, an opportunity
to make a direct contribution to utilization on a specific
problem and we made it. The entire work required no more
than the time of one man for a 3-month period.
“Plywood Adhesives This country annually produces
large quantities of soybean oil meal which are marketed
almost entirely as feed for livestock and poultry. For
example, 3 million tons or more of soybean oil meal was
produced in 1947. Only a very small amount of this was used
industrially.
“One of the industrial uses for soybean oil meal is the
preparation of adhesives which are widely used in soft and
hard plywood industries. Plywood bonded with soybean
adhesives is considered to be water-resistant but not

waterproof.
“During World War II, the plywood industry was
required to produce large quantities of waterproof plywood
for the aircraft industry. For this purpose the phenolic resins
rather than soybean adhesives were used. In 1942-44, this
use of phenolic resins increased from 21 to 29 million
pounds, while the use of soybean adhesives was decreasing
from 45 to 37 million pounds.
“A method was sought to reduce the unfavorable
trend of soybean adhesives and to economize on the use
of phenolic resins, which were critical materials. A.K.
Smith and G.E. Babcock of this Laboratory discovered
that substantial amounts of the soybean meal which is a
byproduct in the manufacture of soybean protein could be
used as an adhesive with the phenolic resins” (Continued).
Address: Northern Regional Research Lab., Peoria, Illinois.
4844. Cowan, J.C. 1948. Developments in soybean research
at the Northern Regional Research Laboratory (Continued–
Document part II). USDA Bureau of Agricultural and
Industrial Chemistry. AIC-200. 5 p. July 21.
• Summary: (Continued): “Although a portion of this work
concerned formulation, a very considerable portion involved
studies on the preparation of phenolic resins from phenol and
formaldehyde, and from resorcinol and formaldehyde, and
on the compatibility of these resins with leached soybean
meal and destarched corn gluten. It was actually a more
fundamental problem than the first problem mentioned.
It indicates, therefore, both a fundamental and a practical
approach to a specific problem which resulted in commercial
utilization.
“One company [probably I.F. Laucks Co.] actually
made use of this discovery and produced a plywood suitable
for aircraft construction. It used a half million pounds of
soybean meal in its waterproof plywood during a 12-month
period from 1944 to 1945. This development served to
extend supplies of phenolic resins for adhesives during the
last phases of the war.
“Polyamide Resins
“Early in the work on industrial oils at this Laboratory,
it was decided to study the reactions of linoleic acid, the
major fatty acid component of soybean oil, and to study
the possibilities of producing new polymeric products from
it. This objective led to methods of producing dimeric
and trimeric linoleic acids, i.e., two and three molecules
of linoleic acid combined. These acids served as a basic
chemical for preparing a wide variety of new materials.
These dimeric and trimeric fat acids can be prepared directly
from soybean oil, the process producing a mixture which we
call polymeric fat acids. These acids, like phthalic anhydride
used in the manufacture of alkyd resins, can be reacted with
glycols, alcohol amines, and diamines to give a variety of
polymeric resinous and rubbery materials. One of these
materials was used for 6 to 8 months during the war as a
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rubber substitute. It was prepared with ethylene glycol, a
permanent anti-freeze, and a number of conventional rubber
compounding materials in unconventional amounts. You may
have heard of this material under the name of Norepol or
Agripol. Fundamental studies actually led to the preparation
of synthetic rubber from soybean oil, but no production of
this material was achieved.
“However, continued search for new materials led to
the work on the ethylene diamine polyamide for heat sealing
of food packages. This product, called Norelac, proved so
interesting that two commercial concerns produced it during
1944-46 on a semi-commercial scale and General Mills, Inc.,
is now operating a plant with a capacity of 100,000 pounds
per month.
“This work represents a fundamental approach to a
general problem which resulted in commercial utilization of
soybean oil for a new industrial product.
“Soybean Lecithin
“The last development that I want to mention is fairly
new; indeed, we have published no papers on it. It is of direct
interest to your group. During the past year we have found
methods of effectively separating the components of soybean
‘lecithin.’ The methods are applicable only to laboratory
work but could apply to commercial operations if cost was
no object. We have been able to separate soybean ‘lecithin’
into five different components. Four of these components
are phosphatides and the approximate percentages present
in soybean ‘lecithin’ are 29 percent lecithin, 31 percent
cephalin, and 40 percent inositol-phosphatides. There are at
least two different inositol-phosphatides.
“This composition for soybean ‘lecithin’ may be
somewhat of a surprise to you because most books on
soybeans report 30 to 35 percent lecithin and 65 to 70
percent cephalin. Currently we are engaged in attempting
to determine the materials present in the inositol fractions.
Where our work will lead or whether it has practical
application, we do not know as yet. However, we feel
sure that a better understanding of the composition of this
material will prove helpful in the next several years when
lecithin probably will be much more available and lower
in price than heretofore. This research may lead to new
methods of chemical treatment and modification of value to
the industry. The lecithin problem is actually an industrywide problem and one on which we intend to do more work
in the immediate future.
“To summarize, the Northern Laboratory has been
vitally interested in and actively working on many
problems related to soybean technology. You can expect
this Laboratory to discover new information on soybeans
and also to bring out new developments for industrial
consideration during the next several years.” Address:
Northern Regional Research Lab., Peoria, Illinois.
4845. Dutton, Herbert J. 1948. Edible soybean oil. USDA

Bureau of Agricultural and Industrial Chemistry. AIC-198.
4 p. July 21. Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, 25-27 May 1948.
• Summary: “In any discussion of the future of edible
soybean oil, it is necessary that the significance of
competition by other edible oils be given serious attention.
For instance, in the past and also in recent months soybean
oil has been able to do no better than come within 1 to 9
cents a pound of cottonseed oil in the market. This situation
occurs notwithstanding that in chemical composition and
physical properties the two oils do not differ greatly; also
that in many of its properties edible soybean oil is equal or
superior to edible cottonseed oil. After the whole story is
told, one comes to the inescapable conclusion that the cause
of this price differential between soybean and cottonseed
oils is the peculiar flavor instability of soybean oil, While
cottonseed grows rancid on ageing and corn oil becomes
stale, soybean oil is said to ‘revert.’ By ‘reversion’ is
meant the objectionable painty-grassy flavor peculiar to
aged soybean oil. We are not in a position to say whether a
rancid cottonseed or a stale corn oil is better or worse than
a reverted soybean oil. In fact we are not the final judges.
The American housewife already appears to have decided in
favor of corn and cottonseed oils and her preference costs
Midwest soybean growers 10 to 90 million dollars a year,
based on the 1 to 9 cents per pound differential. Therefore,
as research workers, we are endeavoring to find out what
can be done to improve the flavor qualities of soybean oil.
If we do not, the wartime expansion in soybean production,
processing capacity, and edible soybean oil products is
expected to recede before the competition of the more stable
oils.
“I think you will appreciate better the extreme
difficulty presented to research workers in this field of odors
and flavors when I tell you that odoriferous or flavored
materials can be detected by our sense of taste and smell
in concentrations of a few parts per billion. There are few
chemical or physical tests which can rival the sensitivity
of the sense of taste or smell, and at present there are none
which can measure the off-flavor of soybean oil. Until
the time when an objective physical or chemical test is
discovered, we will be forced to rely upon the fallible human
sense of taste and smell. Literally the proof of the soybean
oil pudding is in the tasting.
“We have gone to great lengths to put our taste testing,
or organoleptic evaluation, on a sound basis. Let me
interpolate here that we are entirely debunked of the idea of
the ‘expert’ whose opinions have been law in the liquor and
tea industries. Our objective tests have shown up many selfstyled experts as very unreliable performers. Therefore, we
rely only on the evaluations of not less than 10 judges whose
sensitivity and consistency have been rigorously established.
The procedure of our taste-panel tests follows this order:
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A pair of samples is presented each taster in a ‘blind’ test;
samples are held at the same temperature by a heated
aluminum block. Tasting is performed in a room that is quiet
and free from distracting influences. Flavor evaluations are
recorded, scores are averaged, and the significance of the
results analyzed by statistical methods. I am happy to report
that when these elaborate precautions are taken, reliable
and reproducible taste data can be obtained. We hail this
development, humble as it may be, as a milestone in our
research progress because without a reliable method of
evaluation it is impossible to determine when improvements
in processing treatments have been made.
“Research work at the Northern Laboratory on the flavor
problem of soybean oil follows two general lines of attack.
The first consists of fundamental investigations to isolate
and identify the flavor substances which develop in soybean
oil and, in addition, to identify the compounds in soybean
oil from which these flavored substances arise. Once this
information is acquired we should be in a favorable position
to suggest remedial measures and corrective methods
of processing. This new mode of attack is now being
implemented under the authorization of the Research and
Marketing Act [of 1946].
“The second line of attack, which has been under way
for 2 years is a more empirical approach to the problem but
already has given concrete evidence of its value. It is based
on the observation that present soybean oil refining methods,
‘like Topsy,’ just grew, and on the idea that new methods less
drastic than those used nor may yield flavor-stable soybean
oils. After all, name a product other than oil, if you can, that
may be heated in the flake during tempering, be expelled
at high temperatures and pressure, be refined with steam,
hot alkali, and bleaching earth, be deodorized by holding it
at 450º F. with steam passing through it continuously for 8
hours–which still will come out an edible product after all
this abuse.
“After investigating refining procedures in a number
of commercial processing plants and checking them against
results obtained at this Laboratory, we can now put our
finger on several steps in which loss of stability occurs. For
example, in commercial processing the final traces of solvent
are removed from the oil in tall stripping columns by passing
superheated steam countercurrently through the oil. We have
found the oil to be damaged in the columns of certain plants
where presumably excessive heating occurred. Bleaching
earths are used in refining to absorb the pigments and thus
lighten the color of oils. Also, they remove the protective
antioxidants and thus lower flavor stability.
“We have found that oils deodorized in laboratory
glass apparatus are more stable than portions of the same
oil deodorized in commercial metal equipment. Recently
the equipment factor has been brought home to us very
convincingly. We had a small stainless steel (unpolished)
deodorizer constructed for our laboratory use but we have

yet to prepare an acceptable oil with it. Much can be done to
improve the stability of soybean oil if first we learn in which
refining step the oil is being damaged.
“Definite progress has been made as a result of this
empirical approach. We have found that the shelf life of
soybean salad oil can be extended from the usual 1 month
to as much as 4 months if, during deodorization, the ail is
treated with any of a number of compounds, such as citric
acid, sorbitol, mannitol, tartaric acid, and tricarballylic acid
[also known as propane-1,2,3-tricarboxylic acid]. Moreover,
we have found how these compounds function. Metals such
as iron and copper are natural constituents in soybean oil.
Additional metals are picked up from the pipes, valves, and
kettles as the oil passes through the refining process. Now, as
little as 0.3 p.p.m. of copper will ruin soybean oil. It does so
because copper is a strong oxidation catalyst. It speeds up or
catalyzes the reaction of atmospheric oxygen with the oil and
causes the oxidation, the reversion, and the rancidification of
the oil. Citric acid, sorbitol, and similar compounds improve
the oil because they react with the metals, take them ‘out of
circulation,’ and destroy their catalytic effect on oxidation of
the oil,–they ‘complex’ metals as we say, and thus reduce the
rate of oxidation of the oils.”
Note: This is the earliest document seen (Aug. 2016)
that mentions iron and copper in connection with soybean oil
flavor reversion.
“It is true that by those treatments have not solved the
flavor problem of soybean oil. We have not eliminated the
undesirable flavors from it; nevertheless, we have been able
to delay the appearance of ‘reversion’ to such an extent that
several large refiners of soybean oil have now added those
treatments in their commercial production. After all, if the
onset of deterioration can be sufficiently delayed, our main
objective shall have been accomplished.
“We are aware, however, that a more permanent solution
of the flavor problem of soybean oil is required. This awaits
the acquisition of more fundamental knowledge concerning
the chemical nature of the flavor material.
“There is no lack of theories and hypotheses as to the
cause of the peculiar flavor instability of soybean oil; there
are nearly as many theories as there are research men. But let
me add in the same breath that there is a dearth of evidence
to support any one of the theories. Among them the oldest
and perhaps still as useful as any is the one centering around
linolenic acid. Linolenic acid is one of the component fat
acids of soybean oil. You will not find it in corn, cotton,
peanut, and other flavor-stable oils. But it is present in
soybean and linseed oils, both of which are plagued with
flavor reversion. On this bit of circumstantial evidence, the
coincident occurrence of linolenic acid and flavor reversion,
hangs this flavor reversion theory.
“One approach to the problem of determining the
compound responsible for the undesirable flavor is to isolate
the various constituents of soybean oil suspected of being
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flavor instable and to add these constituents to a flavor stable
oil such as corn or cottonseed oil. When the precursor of
the ‘reversion’ flavor is isolated and is added to a flavor
stable oil, this oil should then resemble soybean oil in flavor
characteristics upon storage.
“By this and other methods of research, we hope to
learn the true nature of flavor deterioration and to be able
to recommend preventative measures. On the basis of our
success in the discovery of metal scavengers, we have
‘reason for the faith that’ by a scientific approach to the
problem and continued research, the flavor stability of
soybean oil can be improved to equal eventually that of
competing oils.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
4846. Gustafsson, R.H. 1948. A pilot plant for solvent
extraction studies. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-195. 7 p. July 21. Presented at the
Cooperative Soybean Oil Mills Conference at the Northern
Regional Research Laboratory, Peoria, Illinois, 25-27 May
1948.
• Summary: “In the solvent extraction of soybeans, usually
eight different operations take place. These can be considered
in two groups–soybean preparation and soybean extraction.
We are investigating all of the individual operations to find
the factors that affect the economy of operation and the
quality of products.
“Of course, the solvent extraction of soybeans is
being conducted successfully on a commercial scale every
day. But somewhere among the operational steps lies a
vast opportunity to improve the products. Until this is
accomplished, soybeans can hardly be expected to reach
their full utilization industrially. And upon this hinges, in
large measure, the future of the crop from both an agronomic
and an industrial standpoint.
“Our equipment is designed to process soybeans by
a continuous operation at the rate of 40 pounds an hour.
Although this capacity is small, yet practically all the
problems encountered in commercial units are present in our
pilot plant, and its design is such that operating conditions
can be changed readily and research data taken on almost all
operations.
“As an example of the versatility of this pilot plant
I might mention work on the use of various solvents.
Practically all solvent-extraction plants in this country use
commercial hexane as a solvent. One phase of our research
is the investigation of other solvents. Hexane is used because
of its low cost and its efficiency. Ethyl alcohol, when used
as a solvent, removes many nonoil constituents which
may be valuable, and also produces a meal that is mare
suitable for the preparation of industrial and edible protein.
Trichlorethylene is a nonflammable solvent, and for that
reason will be included among our studies.
“The efficiency of the steps which make up the total of

the extraction operations depends to a great extent upon the
quality and condition of the flakes. Therefore, let us start
with preparation of the flakes, the first step, and follow them
through successive operations in regular order.
“First, the beans are cleaned of foreign material and
elevated to the storage bin of the pilot plant. This bin has
a capacity of 15 bushels and its location, together with
equipment used throughout the flaking process, is...”
Address: Northern Regional Research Lab., Peoria, Illinois.
4847. Lewis, A.J. 1948. Paints from soybean oil. USDA
Bureau of Agricultural and Industrial Chemistry. AIC-199.
3 p. July 21. Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, 25-27 May 1948.
• Summary: “Our work with soybean oil in the protective
coatings field began at Urbana, Illinois, in the fall of 1936.
We inherited the exposure test fences at the South Farm
of the University of Illinois which had been constructed
and used for testing the durability of interior and exterior
paints containing up to 35% of soybean oil. These paints
were experimental ones made by various manufacturers at
the request of Dr. W.L. Burlison, a pioneer in the soybean
field, not only in agronomy, but also in the field of industrial
utilization. His work with interior paints began in 1931,
and with exterior paints in 1932... Our first achievement at
Urbana was making a hard-drying varnish from Bakelite
Resin No. 254 with refined soybean oil as the only oil.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4848. Milner, R.T. 1948. Composition and its effects on
the price of soybeans and soybean oil. USDA Bureau of
Agricultural and Industrial Chemistry. AIC-201. 6 p. July
21. Presented at Cooperative Soybean Mills Conference,
Northern Regional Research Laboratory, Peoria, Illinois, 2527 May 1948.
• Summary: “In discussing composition and its relation to
the price of soybeans and soybean oil, I must refer briefly
to the start of analytical work at the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, Illinois, in 1936.
When that Laboratory was started, one of the four sections
was an Analytical Section. The section had two main
purposes in view.
“The first was to determine in detail the composition
of soybeans in the hope of finding ‘hidden values’ in the
constituents. At that time a complete analysis of soybeans
had never been made and, in fact, a fairly large part of the
mature soybean was of unknown composition. It seemed
possible that in this unknown portion valuable constituents
might be found that would enhance the value of the crop.
The Laboratory at Urbana found that there was a surprising
amount of sugar or sucrose in soybeans, averaging around
10 percent. Also work was undertaken and actively pursued
on the sterols and phosphatides found in the soybean
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fraction. As you know, the soybean phosphatides have been
extensively used, and sterols from soybeans now serve as a
starting point for the synthesis of hormones.
“The second purpose of the Analytical Section was
to assist the agronomist and geneticist in their plantbreeding program. For this purpose it was necessary to find
how composition was affected by variety, environment,
and fertility level of the soil. With this information as
background, continued analysis was needed to discover
new varieties which had high oil and protein contents and
to make sure that these varieties exceeded in these respects
those in current production. The first 5 years’ work on this
second problem are summarized in Technical Bulletin 787
of the U.S. Department of Agriculture. On inspecting the
reports in this bulletin on varieties studied for a 5-year
period, you will be struck by the fact that most of them are
no longer grown. This in itself is a tribute to the success of
the agronomist and the geneticist, since the new varieties–
Lincoln, Chief, Hawkeye, and the others now appearing–are
a direct outgrowth of this breeding and testing program. The
high oil content of the new varieties is not an accident. It
was aimed for by the geneticist and confirmed by chemical
analysis before these varieties were released for general use.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4849. Smith, A.K. 1948. Food uses for soybean protein.
USDA Bureau of Agricultural and Industrial Chemistry. AIC197. 4 p. July 21. Mimeographed. Presented at Cooperative
Soybean Oil Mills Conference, Northern Regional Research
Laboratory, Peoria, Illinois, 25-27 May 1948.
• Summary: “The introduction of soybeans into this country
has given us an exceedingly versatile crop. It is more easily
grown and harvested than most crops. It is at once the oil
producer and a protein concentrate. Soy-bean oil meal and
the various grades of protein derived from it enter into food
and industrial uses. It is our No. 1 protein concentrate for
stock feed mixtures.
“We all know of the dependence of Oriental people
on the soybean as a source of protein in their diet. As the
population of a country increases beyond a certain density,
as in China, Japan, and the East Indies, the unfavorable ratio
of arable land to population forces a dietary shift away from
protein derived from animal sources to that derived from
vegetables.
“The extensive use of the soybean by Oriental people
has led us to believe that we can use it likewise as en
economical source of food protein. Serious efforts to use
soybean protein in our diet, as well as providing it to our
World War II allies, dates from the beginning of the food
shortage created by the war. The sudden desire at that time
to turn soybean protein into food products caught our food
technologists unprepared for the job. There was no backlog
of technological information which could be used to make
the conversion immediately practical and on a large scale.

“Hasty projects were set up by interested groups with
the idea of quickly breaking through our technical difficulties
to successful utilization. Briefly, the results of these efforts
were much less than we had hoped.
“In summarizing our present position regarding the use
of soybean protein in our diet, we can show that it is a highly
nutritious protein and the most cheaply produced of any. But
we are having difficulty in showing our people how to use it
satisfactorily. To state the difficulty another may, our people
have well-established food habits which do not include the
use of soybeans. Our epicurean customs, developed over the
years, are directly related to the agriculture of our country. It
is not easy to change them. When new foods are added to a
people’s diet it must be done with no more than very minor
alterations in the customary methods of food preparation in
the kitchen, and without bringing too strange a flavor to the
table. The best approach to this problem will be to prepare
soybeans so that the consumer hardly will be aware that he is
eating them. A solution to this problem is not insurmountable
but we anticipate that progress will be slow.
“I believe that the greatest inspiration for directing
our energies to food uses of soybeans comes from the high
nutritional value of the protein.
“Perhaps the most logical place to start is its use
in combination with wheat flour, for bread, spaghetti,
vermicelli, doughnuts, griddle cakes, crackers, and other
pastry products. In these applications it does a good job of
supplementing the nutritional value of the wheat protein
without altering food habits.
“In 1900 the per capita consumption of wheat flour was
225 pounds, at present it is 154 pounds. Even at this lower
level of consumption, wheat flour plays an important part
in feeding our population. It appears to me that enrichment
of patent wheat flour with complementary protein is as
important to our food program as the practice recently
adopted by the wheat milling industry for enriching bread
with vitamins.
“The work of the Northern Regional Research
Laboratory has been occupied more with the basic properties
of soybean food products than with the preparation of
soybean dishes for the table. However, when time permits,
we take an excursion into the culinary arts and try our hand
at baking a crock full of soybeans or preparing a bowl of
soybean soup and other dishes.
“Some of our projects reveal information and develop
new products which are useful in both industrial applications
and food uses. In working on basic problems there is no
sharp line between the two types of investigation. Our
alcohol extraction process is such a project. The solution of
the problem of alcohol extraction was undertaken because it
improved the flavor and color of the flakes for the production
of soy flour and at the same time improved the color of the
isolated protein for industrial applications.
“Continued investigations of the alcohol-extracted flakes
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has led to our discovery of other useful products. We found
that the water extract of the alcohol-extracted flakes could be
whipped into a product similar to that obtained by whipping
egg whites. It was discovered also that the dissolved material
in this water solution had special adhesive properties.
“Whipping agents made from soybeans are not new;
several companies are marketing such a product derived
from crudely isolated protein.
“Their products find special application in confectionery
manufacture for making nougat cremes, frappes, and
mazettas. In these applications, it is used at a low
concentration to increase the volume of the whipped product.
In making the commercial whip, an enzymatic hydrolytic
treatment is an important step in the development of
maximum foam volume.
“The whipping agent derived from the alcohol-extracted
flakes as now produced has had no enzymatic treatment,
therefore, it has properties different from the hexane-derived
products now on the market, and should find other fields
of application. The alcohol-derived product has none of
the beany flavor so often associated with soybean products
nor the bitter taste, which is invariably developed in the
enzymatic hydrolysis of proteins. Its bland flavor makes its
use possible at a relatively high proportion in a food without
deleterious effect on the taste of the product. On heating
a solution containing about 5 percent protein or more,
the alcohol-extracted product has the property of forming
an irreversible gel and again is different from the hexane
product in this respect. It is visualized that this important
gelatinizing property may lead to the development of such
food products as marshmallows. There is the likelihood also
that it can be used as a filler for cookies, as an adjunct for
making ice cream, for pudding-type desserts, and for other
food products. It appears that probably the whipped product
can be used also as a meringue for pastry goods. In this
application it does not form a hollow shell when oven baked
as so frequently happens with egg white. We have not had
time to evaluate its use for all of these products but we are
highly hopeful that it will find application in most if not all
of them.
“Soygel: The water-soluble material derived from the
alcohol-extracted flakes, which for convenience I shall refer
to as ‘soygel,’ not only whips like egg white but resembles
egg white in that it makes a good glue and will coagulate
or become insoluble when heated near the boiling point of
water.
“The adhesive and coagulation properties have been
investigated as a special adhesive for sealing the cork
into the crown type of bottle cap. The results were very
satisfactory and several companies who manufacture crown
seals have tried the adhesive in their production processes.
The results of these tests have led them to request its
manufacture. Since alcohol-extracted meal is not yet in
commercial production, we have made further processing

studies to solve the problem of obtaining the soygel from
available material. Dr. Becke of this Laboratory discovered
that if hexane-extracted flakes are washed with ethanol, a
gel-inhibiting substance is removed and the flakes can then
be used for making the soygel. A small-scale plant is now
under construction by one soybean processor for washing
commercially-extracted flakes with alcohol. These flakes will
then be extracted with water and the final product will appear
as a spray-dried powder. The adhesive properties of the
soygel have been only partly surveyed.” Continued. Address:
Northern Regional Research Lab., Peoria, Illinois.
4850. Smith, A.K. 1948. Food uses for soybean protein
(Continued–Document part II). USDA Bureau of
Agricultural and Industrial Chemistry. AIC-197. 4 p. July 21.
Mimeographed. Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, 25-27 May 1948.
• Summary: (Continued): “It adheres well to glass and tin
as well as to wood and paper. These properties, which are
different from those of other vegetable protein glues, should
make it adaptable for a variety of adhesive applications.
“Soybean Varieties: It is well known that the so-called
vegetable or garden varieties of soybeans have better edible
qualities than the field type. But growing them on a large
scale has been held back by the tendency of the seed to
shatter as the pods approach maturity. Everyone is familiar
also with certain differences between field varieties, such
as color of seed coat, size of bean, and compositional
differences in oil, protein, sugars, and salts, but we know
very little about the variations in the minor constituents of
the soybean, or their edible qualities, or the color and other
properties of protein isolated from them.
“I believe that I am correct in saying that the Chinese
select certain beans for edible uses. We have made a
preliminary survey to estimate the differences existing
in field varieties of soybeans in respect to their edible
characteristics. We are examining the cooked whole beans
for flavor, appearance, texture, and the time required for
satisfactory cooking of the beans for the table. Other
important comparisons are to be made on the color and the
taste of the solvent-extracted flakes and on the properties
of the isolated proteins. The results are not yet ready for
a formal report, but we can say definitely that substantial
differences in the properties I have mentioned exist. Our
results lead us to believe that by using the most suitable
processing methods for improving flavor and color,
combined with selection of the most desirable types of beans
for edible purposes, a remarkable improvement in the quality
of the finished products will be made.
“There are a number of other soybean food products
which have the possibility of broad utilization in this country.
Their development and use should be encouraged by the
soybean industry. I should like to mention a few of these
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products rather briefly.
“Canned or frozen packed green beans are ‘good eating’
and rich in energy. They can be harvested and handled like
green peas. Sprouted soybeans can be used in salads or
fried in fat; when properly fried they are a very rich food
and have a delicious flavor. Also, they are very promising
as a basic ingredient for canned soups. Soy flour can be
combined with milk curd to make good cheddar cheese. In
the Orient bean curd in various stages of fermentation is the
most popular method of using soybeans. Many persons have
reported favorably on the flavor of this fermented curd and
although it is strange to our diet there are reasons to believe
that a scientifically prepared product properly presented to
the public would find wide acceptance. A vegetable milk
from soybeans is now produced and sold in this country;
with some improvement in the taste of soy milk we should
expect considerable expansion in its use.” Address: Northern
Regional Research Lab., Peoria, Illinois.
4851. Beckel, Arthur C.; Belter, Paul A.; Smith, Allan K.
Assignors to the USA as represented by the Secretary of
Agriculture. 1948. Process of extraction from vegetable
materials. U.S. Patent 2,445,931. July 27. 3 p. Application
filed 24 May 1946. [5 ref]
• Summary: Oil is extracted from soybeans (or other
“vegetable materials”) with a lower alcohol, specifically
ethyl alcohol, then the alcohol is cooled to about 30ºC so
that the oil and a solid waxy product both separate from the
alcohol. The cooling step permits repeated use of the alcohol.
This process reduces flavor and color of the meal and any
soy protein separated from it. It also allows extraction of
phosphatides. Address: 1&3. Peoria, Illinois; 2. Pekin,
Illinois.

Bureau of Animal Industry, USDA, Washington 25, DC.
4854. Borchers, Raymond; Ackerson, C.W.; Mussehl, F.E.
1948. Trypsin inhibitor. VIII. Growth inhibiting properties
of a soybean trypsin inhibitor. Archives of Biochemistry
19(2):317-22. Aug. [9 ref]
• Summary: Ham and Sandstedt (1944) showed that extracts
of raw soybean oil meal contained a trypsin inhibitor.
Demonstrates that trypsin inhibitor extracted from
unheated soybeans retards growth in rats. Address: Depts.
of Agricultural Chemistry and Poultry Husbandry, Nebraska
Agric. Exp. Station.
4855. McGregor, Margaret A.; Bedford, C.L. 1948. Ascorbic
acid and thiamine in fresh and frozen lima beans and
soybeans. J. of the American Dietetic Association 24(8):67072. Aug. [15 ref]
• Summary: 100 gm of fresh Bansei soybeans contained 14.3
to 15.0 mg of ascorbic acid (reduced) and 0.445 to 0.508 mg
of thiamine. They lost 7% of the ascorbic acid and 14-15%
of the thiamine during the scalding and freezing processes.
There was a 9% loss of reduced ascorbic acid and a 2-3%
loss of thiamine during frozen storage. Address: Divisions
of Home Economics and Horticulture, Agric. Exp. Stations,
State College of Washington, Pullman.

4852. Allis-Chalmers Mfg. Co. 1948. The soybean story
(Color motion picture). Milwaukee, Wisconsin. 25 minutes.
16 mm with sound. Reviewed in Soybean Digest, Nov. 1948,
p. 19, March 1951, p. 37, and June 1960, p. 26. *
• Summary: Produced with cooperation of J.C. Hackleman
and W.L. Burlison, Dept. of Agronomy, University of
Illinois, this film tells the story of soybean production,
harvesting, and usage, with special emphasis on the
commercial possibilities of the crop. The viewer is taken
to Midwest farms where soybeans are produced as well as
to modern research laboratories where new uses for soy
products are developed. This film was shown at the 1948
American Soybean Assoc. convention on Sept. 13-15 in
Memphis, Tennessee.

4856. Porter, Kenneth B.; Weiss, Martin G. 1948. The effect
of polyploidy on soybeans. J. of the American Society of
Agronomy 40(8):710-24. Aug. [4 ref]
• Summary: Comparison in the field of tetraploid and
diploid forms of Lincoln and Richland soybeans, induced by
colchicine, showed that the tetraploids equalled or exceeded
the diploids in height during the early stages of growth, but
were significantly shorter during the late stages. Mean dry
weights of the tetraploids were slightly lower during early
stages and significantly lower during later stages of growth.
The tetraploid, when compared with the normal diploid,
had thicker stems, longer internodes, shorter and broader
leaves, larger seed and pollen, and later dates of flowering
and maturity. Lateness of maturity and greater seed size were
associated with the low number of seeds per plant. Mean
seed yield of Lincoln and Richland tetraploid plants was
19.3 and 12.8% respectively [i.e., much less than], that of the
corresponding diploid.
The seed of tetraploids was higher in protein and lower
in oil, and the iodine number of the oil was slightly lower
than that of diploids. Address: Iowa Agric. Exp. Station,
Ames.

4853. Bennett, Oran L. 1948. Report on soybean flour in
sausage and similar products. J. of the Association of Official
Agricultural Chemists 31(3):513-17. Aug. [5 ref]
• Summary: A rapid method for determining amounts of
soy flour in meat products. Address: Meat Inspection Div.,

4857. USDA Production and Marketing Administration
[Grain Branch]. 1948. Soybean varieties: Descriptions,
synonyms and names of obsolete or old and seldom grown
varieties. Washington, DC. 25 p. Aug. Revised July 1953.
• Summary: Contents: Introduction. Description of varieties
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(129 varieties). Synonyms of variety names (120 synonyms).
Obsolete or old or seldom grown varieties (149 varieties).
“Introduction: It is required under the Federal Seed
Act of August 9, 1939, that the labeling as to variety of
seed shipped in interstate commerce shall be confined to
the recognized variety name. A soybean variety committee
composed of representatives of the American Seed Trade
Association, the State agricultural experiment stations,
the Bureau of Plant Industry, Soils, and Agricultural
Engineering, and the Seed Act Division of the United
States Department of Agriculture, was appointed to serve
in an advisory capacity in the preparation of this list of
‘recognized’ soybean variety names and their descriptions.
This publication provides information which should help
to promote correct labeling of soybean seed as to variety
and prevent confusion in variety names. It represents an
effort to describe very simply all of the varieties of soybeans
grown commercially in the United States and to provide the
synonyms of variety names and names of obsolete or old
and seldom grown varieties. The variety descriptions have
been taken from the United States Department of Agriculture
Farmers’ Bulletin No. 1520 as revised in 1948. Descriptions
of new varieties may be added from time to time.
“The synonyms are names that have been used in
certain locations to the extent that they must be recognized
and may be used in place of the original variety names.”
The described varieties are: Acadian, Agate, Aoda, Arisoy,
Arkan, Arksoy, Arksoy 2913, Armredo, Avoyelles, Bansei,
Barchet, Bavender Special, Biloxi, Boone, Capital, Cayuga,
Chame, Charlee, Cherokee, Chief, Chusei, Clemson, C.N.S.,
Creole, Delsoy, Delsta, Dortchsoy, Dunfield, Earlyana,
Easycook, Ebony, Edsoy (renamed Delsoy), Emperor, Etum,
Flambeau, Funk Delicious, Gatan, Georgian, Giant Green,
Gibson, Goldsoy, Habaro, Haberlandt, Hahto, Hakote,
Harman, Hawkeye, Hayseed, Herman, Hidatsa, Higan,
Hokkaido, Hongkong, Illini, Imperial, Jogun, Kabott, Kanro,
Kanum, Kingwa, Kura, Laredo, Lincoln, L.Z., Macoupin,
Magnolia, Mamloxi, Mammoth Brown, Mammoth Yellow,
Mamotan, Mamredo, Manchu, Manchu No. 3, Manchu
No. 606, Manchukota, Mandarin, Mandarin 507, Mandarin
(Ottawa), Mandell, Mendota, Mingo, Minsoy, Missoy,
Monetta, Montreal Manchu, Morse, Mount Carmel, Mukden,
Nanda, Nanking, Norsoy, Ogden, Ontario, Otootan, Pagoda,
Palmetto, Patoka, Peking, Pelican, Pennsoy, Pridesoy,
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop,
S-100, Sac, Sato, Scioto, Seminole, Seneca, Sioux, Sousei,
Tanner, Tastee, Tennessee Non Pop, Tokyo, Viking, Virginia,
Volstate, Wabash, Willomi, Wilson, Wisconsin Black,
Wolverine, Woods Yellow, Yelnando, Yelredo.
For each variety is given all or most of the following:
Origin (Introduced under P.I. No., or selected from by
whom), native name, country of origin, year of introduction,
maturity, pubescence, flower color, number of seeds per
pod, shattering, seed color, hilum color, seed weight (seeds

per pound), germ color, seed composition (percentage
oil, percentage protein), and iodine number. Address:
Washington, DC.
4858. Courier (Champaign-Urbana, Illinois). 1948. A.S.A.
honors Dr. Woodworth. Sept. 16.
• Summary: Woodworth has been awarded an honorary
life membership in the American Soybean Association.
This is the third straight year that a University of Illinois
man has received the association’s highest award. Prof. J.C.
Hackleman won it in 1947 and Dr. W.L. Burlison in 1946.
4859. Hartwig, Edgar E. 1948. Breeding soybeans for the
southern states. Soybean Digest. Sept. p. 28-29.

• Summary: “Certain qualities are desired in a soybean
variety regardless of where it is grown. These qualities are
high seed yield, good seed quality, high percentage of oil
and protein, adaptability to combine harvesting, and freedom
from disease injury. However, one quality which does differ
markedly both in requirements and behavior is maturity.
Maturity and adaptation to specific environments are
characteristics which make southern varieties different from
Cornbelt varieties.
“Nearly 30 years ago plant physiologists learned that
soybeans were very sensitive to length of day. That is, some
types will begin to flower and develop seed with 16 hours
of daylight while other varieties will not begin to reproduce
until day length is 14 hours or less. Under the day length
conditions occurring at Memphis during the growing season
all strains adapted to the central Cornbelt area will begin
flowering in about 30 days after emergence. Consequently
they make only limited growth and mature too early to give
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maximum seed yields. On the other hand a variety like
Ogden which makes good growth and matures about October
10 at Memphis will not mature before frost in central Illinois.
“During the past several years we have been evaluating
soybean varieties with regard to their specific qualities and
characteristics. We are not only interested in learning which
are the best strains available but also what characteristics
each strain possesses so that we might use these good
qualities in our improvement program.
“Soybeans are a self pollinated crop. Once a variety is
established as a uniform type, we have practically no chance
of making any improvement by selection within that variety.
To make improvement we must have variability. To get this
variability it is necessary to make crosses between types
possessing the different characteristics and selecting in later
generations. Some of the more advanced work has dealt with
getting improved seed holding, adaptation to specific areas,
and disease resistance.
“One of the varieties well adapted for seed production
in much of the South is Ogden. The Ogden variety gives

excellent seed yield, stands up well, is moderately resistant
to the bacterial leaf diseases, and has a quite satisfactory oil
content. However, Ogden will shatter under some conditions
and also sometimes produces seed of poor quality. One
of the types chosen to combine with Ogden to correct
these weaknesses was the Ralsoy variety. This variety has
excellent seed holding qualities, but gives much lower seed
yields, especially when the fertility level is such that Ogden
will yield 35 to 40 bushels per acre. Ralsoy also is quite
susceptible to bacterial pustule and wildfire.
“The problem then is to maintain as many Ogden
qualities as possible but still add seed holding. Since the
genes conditioning the various characteristics segregate
and recombine more or less at random in the F2 and later
generations it is necessary to observe rather large numbers in
order to obtain the desired combination. Disease susceptible
and shattering plants or lines can be eliminated in the second
or third generation by observation, but we have no method
of predicting by observation which strains are going to be
the best seed producers. To pick out the best yielding strains
it is necessary to grow them at several locations to evaluate
their adaptation to different environments. After testing
numerous strains from the cross Ralsoy x Ogden, one of the
most promising strains is N45-2994. While this strain has
not been tested thoroughly enough to know its adaptability, it
appears to possess many of the good qualities of each parent.
Other strains with good seed holding qualities have also been
crossed with Ogden to bring about improvement in seed
holding. We believe that some of these crosses will give nonshattering strains equal in other respects to Ogden.
“Chinese Strains: Several types introduced from the
vicinity of Nanking, China, such as Palmetto, Missoy,
Nanking, and CNS make excellent growth on the Coastal
Plain soils of the lower Southeast. However, each of these
strains has a low oil content. Crosses have been made using
these types with Ogden, Volstate, and Roanoke. Selections
from these crosses are now in advanced stages of testing.
Some of the better strains such as N45-3563, N45-3728, and
N46-2652 possess many of the growth qualities of Palmetto
and Missoy plus approaching Roanoke in seed holding and
oil content. It is anticipated that some of these strains will
provide good seed varieties in an area where the varieties
like Ogden and Roanoke have not been too well adapted.
“Another phase of the breeding program has been
directed toward transferring resistance to bacterial pustule
and wildfire [a bacterial foliage disease of soybeans, caused
by Pseudomonas varieties] to the better seed producing
types. Both of these diseases are frequently present in
soybean fields. One of the first strains to be identified as
carrying a high degree of resistance to both bacterial pustule
and wildfire was the variety CNS. CNS as a variety is not
well adapted for production in the two major production
centers of the South–the coastal plain area of North Carolina
and Virginia or the Delta area of Arkansas and Mississippi In
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these areas it lodges badly, produces low seed yields, and has
a low oil content.
“The first crosses using CNS as a parent were made in
1943. Its resistance to bacterial pustule appears to be rather
simply inherited. However, from the first cycle crosses
strains which carried the desired degree of disease resistance
have not equalled Ogden or Roanoke in seed production or
oil content in their areas of best adaptation. These strains do
equal CNS in disease resistance and surpass it in agronomic
qualities. The better strains from the crosses with CNS
carrying resistance to bacterial pustule and wildfire have
been crossed with the best agronomic types for the different
production areas of the South. It should not be long before
types carrying a high degree of resistance to these two
bacterial leaf diseases along with good seed production and
high oil content will be available.
“Several insects frequently cause severe defoliation
in the region. One of the worst offenders is the velvetbean
caterpillar. On several occasions differential feeding has
been observed when velvetbean caterpillars have moved
in on a nursery containing different strains. However,
each of these least desired strains has been observed to
be severely defoliated by the same insect when grown
alone. Consequently we do not have sufficient differences
upon which to base a program for resistance to velvetbean
caterpillar attack at the present time. The insect can be
controlled by dusting. Very few varieties have been available
to fill a maturity gap between such varieties as Patoka and
Gibson which are grown in southern Indiana and Ogden
which is about 3 weeks later. This season a considerable
acreage has been planted of the variety S-100 which fits in
very well between these other varieties in maturity. S-100
is recognized as carrying somewhat lower oil content than
other popular varieties, and a somewhat greater degree
of susceptibility to the wildfire disease. These qualities
will probably restrict the use of S-100 as a variety. Other
strains derived from crosses between productive Cornbelt
varieties and medium early Southern types are now in test.
In preliminary trials some of these strains which are similar
to S-100 in maturity have surpassed it in other qualities,
especially oil content.
“Good Soil Needed: While it is possible to breed
superior varieties of soybeans which will give higher seed
yields because of better adaptation to specific environments
and a better complement of genetic factors for yield, it
must also be recognized that the seed yield of any variety
is closely associated with the productive capacity of the
soil. A 40-bushel soybean seed crop removes in the seed the
equivalent of 300 pounds 0-10-20 [NPK] fertilizer. If the
phosphate and potash supply in the soil limits production to
20 bushels per acre, little is to be gained by planting a variety
having a higher yield potentiality. Very often improvement
in fertilization practices is the first step necessary toward
improving seed yields. Likewise other cultural practices such

as stand and weed control cannot be neglected if high yields
are expected.
“At the present time varieties like S-100, Ogden,
Roanoke, and Acadian offer maturity range for production
in almost any area of the South. Each of these strains has the
capacity to produce high seed yields in areas where adapted,
providing of course that the nutrient requirements are
fulfilled. It is recognized that these and other varieties have
limitations and breeding work is in progress to correct some
of these defects. Furthermore, it is recognized that progress
in any breeding program is dependent on knowledge of
the inheritance of the various qualities and characteristics.
We, therefore, are interested in problems directed toward
gaining further genetic information as well as practical
improvement.” Address: Agronomist, U.S. Regional Soybean
Lab., Bureau of Plant Industry, Soils and Agricultural
Engineering, Agricultural Research Administration, USDA.
4860. Milner, R.T. 1948. Soybean research at the Northern
Regional Research Laboratory. Soybean Digest. Sept. p. 3132, 82.
• Summary: Contents: Introduction. Alcohol extraction.
Soy adhesive [Soyagel, an irreversible gel]. Does not gel.
Soybean varieties. Oil stability [studying the causes of
reversion and formation of off flavors, in part using funds
from the Research and Marketing Act of 1946].
“Alcohol Extraction: During the past few years we have
devoted a great deal of attention to the alcohol extraction
of soybeans. The process which we have developed has a
number of interesting and novel features and advantages. In
this process, flaked soybeans are extracted with 95-percent
alcohol at high temperatures. If the soybean flakes are
extracted at the boiling point of alcohol, the amount of
alcohol required to remove all the oil is in the ratio of six
parts of alcohol to one part of flakes.
“If the process is carried out under slight pressure, for
example at 15 pounds above atmospheric, the quantity of
alcohol needed to remove the oil is reduced sharply, the
ratio in this case being 1:1. From a practical standpoint, the
pressure process appears to be the better. Although the initial
cost of equipment is higher, the quantity of solvent needed is
much less and hence operating costs are lower.
“To recover the oil, the alcohol extract is cooled to about
60º F. During the cooling process, the solution of alcohol
and oil separates into three phases–alcohol, soybean oil,
and some solid matter, with a small amount of an emulsion
remaining at the interface. Slight heating of this mixture
breaks the emulsion, and permits the solid matter to sink.
The alcohol, soybean oil, and solids can then be readily
separated.
“This cooling process for separating the alcohol and
soybean oil eliminates the need for recovering the major
portion of the alcohol by distillation. In our tests, the
reclaimed alcohol has been recycled as much as 85 times
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without loss in its solvent power and without the necessity of
purifying it by distillation.
“The soybean oil separated in the cooling process still
contains about 7 percent alcohol. This alcohol is removed
from the oil by vacuum evaporation and recovered. The oil
contains only .06 of 1 percent of free fatty acid, as compared
with higher amounts of fatty acid usually found in hexaneextracted oil. It is unnecessary, therefore, to alkali refine
alcohol-extracted soybean oil. With one water washing, an
excellent non-break oil is produced. Soybean oil obtained by
this process is an excellent product either for production of
paint oils or for food uses.
“The solids which separate in the cooling process
consist of lecithin, sterols, saponins, glucosides, and other
products. Approximately 40 percent of the solid matter
consists of lecithin. We have not yet had opportunity to
investigate thoroughly the composition of this solid material,
or to separate it into its components.
“The meal obtained from the alcohol-extraction process,
in contrast to hexane-extracted meal, is free from bitter
principles and coloring matters. It has a bland flavor and is
excellent for food uses. Except for color and flavor, hexaneand alcohol-extracted meal are practically identical in
properties.
“This process has been studied thoroughly on a
laboratory scale, and some steps have been evaluated on
the pilot-plant scale in cooperation with Allied Mills. A
number of other companies also are engaged in pilot-plant
investigations of this process. The alcohol-extraction process
appears to have considerable promise.”
“Does not gel: To our surprise, water extraction of
hexane-extracted meal yields a proteinaceous product which
does not gel when heated in water. We have found this to be
due to the presence of a gel inhibitor in the hexane-extracted
meal. Treatment of hexane-extracted meal with water
dissolves not only the protein, but also the gel inhibitor. This
gel inhibitor can be readily removed by treating the hexaneextracted meal first with alcohol. The inhibitor dissolves in
alcohol and can be readily recovered from it.
“In the alcohol-extraction process for separating the oil
from soybean flakes, the gel inhibitor and, of course, other
products as well as the oil, are removed from the meal.
For this reason, the heat gelling protein can be obtained
directly by water extraction of the meal resulting from the
alcohol process. The inhibitor is not soluble in hexane and
must, therefore, be removed from hexane-extracted meal
by alcohol before treating the meal with water to obtain the
heat gelling protein. Work has not been completed on this gel
inhibitor, so I am unable to tell you about the chemical nature
of the material.”
A portrait photo shows R.T. Milner Address: Northern
Regional Research Lab., Peoria, Illinois.
4861. Soybean Digest. 1948. The soybean moves south.

Sept. p. 25.
• Summary: “The soybean is moving south. Statistics
prove it. Soybean acres and yield jumped 5-fold during war
and postwar years in the six Midsouth states, Arkansas,
Kentucky, Missouri, Mississippi, Louisiana and Tennessee.
At the same time acreage and yield tripled in the 12 Southern
states served by the U.S. Regional Soybean Laboratory.
“But the South is only once again claiming her own. An
old sea captain, we are told [by A.E. Staley, Sr.], first brought
soybeans direct from the Orient to North Carolina. Planters
grew them there as ‘Japan peas.’ Under the prodding of such
enthusiasts as the late C.B. Williams at the North Carolina
Experiment Station, the growing of soybeans spread rapidly
in the South.
“The first American-grown soybeans were processed
in North Carolina; and they were first processed by solventextraction in Virginia.
“In 1920 the five leading soybean states were all in the
South. But in following years Southern farmers lost interest,
due to lack of suitable varieties, the lack of harvesting
machinery, and mainly perhaps, to the pull of past habits
that tied them to a single crop. The Nation’s soybean
center shifted to the Cornbelt. By 1935 Missouri was the
only Southern state included in the first five in soybean
production.
“During the war and postwar the South turned again to
soybeans. She is now growing far more of them than ever.
The combine has come in to make them more profitable. The
call for diversified farming is at last beginning to be heeded
in the South as elsewhere. New and better varieties such as
S-100 and Roanoke are coming from the experiment stations.
“The soybean at no time lacked for true friends in the
South. There were men who believed in its ultimate triumph
there–breeders working for private firms and the Regional
Soybean Laboratory and the state experiment stations,
growers who kept on planting the crop, and agricultural
leaders like J.B. Crain who built processing and refining
plants, grew large acreages themselves and induced others to
follow suit.
“These men were quietly at work preparing for the day
of the soybean’s return. Their work is now rewarded. No one
now can doubt that the soybean along with cotton and other
typical Southern crops will remain to share in the South’s
destiny.”
Note: This is the earliest document seen (Nov. 2016) that
contains the word “Midsouth.”
4862. Soybean Digest. 1948. Honorary life members
[American Soybean Assoc.]: C.M. Woodworth, David G.
Wing, J.B. Edmondson. Sept. p. 24, 100.
• Summary: J.B. [John Benjamin, called “Ben”] Edmondson,
an Indiana farm leader, was born at LeClair, Indiana. His
formal education was obtained at Clayton High School,
Milliken University and Purdue University, He graduated
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from the latter school with a B.S. degree in agriculture
in 1911. After 1914 he farmed a 160-acre farm about 1½
miles south of Clayton, Hendricks County, Indiana. Mr.
Edmondson was one of the pioneer soybean growers in
Hendricks County. He grew his first crop of soybeans
in 1914, and has continued to talk and grown them ever
since. “When anyone in his home town is asked about
J.B. Edmondson, they immediately associate him with the
soybean business.” “In 1925, he was made president of the
Mid-state Soybean Association, the first farmer organization
to promote high quality certified seed. Almost from the first
he has been active in the American Soybean Association
and for many years served as one of its officers, as vice
president, as secretary and treasurer. He is still a member
of the Associations board of directors. In 1947, he turned
active farm operations over to his son, John, and moved to
Danville, Indiana.
“David G. Wing, was born on Woodland Farm near
Mechanicsburg, the son of Joseph E. and Florence S. Wing.
We older individuals all remember Joseph E. Wing through
his years of association with the Breeders Gazette, and his
pioneer work with the alfalfa crop.
“Dave’s early schooling was in the one-room country
school house. Later he graduated from Mechanicsburg High
School only a few miles away from his farm home. After
high school he attended Ohio State University where he
graduated from the college of agriculture. He served several
years in the Army during World War I.
“He is one of Ohio’s outstanding farmers and it is not
by chance that he has that reputation. His father and mother
loved everything connected with a farm and country life.
They appreciated nature from every angle. It was under

this influence and with this
background that Dave was
reared. He loves good land,
good crops and livestock
and what one can observe
on his farms proves his
statement. He is a soybean
enthusiast of many years
standing and his soybean
crops are always among the
best of the community.
“Dave was president
of the American Soybean
Association for two years,
or the board of directors
many times. He has given
freely of his time and energy
in a very efficient manner in
Washington [DC] on many
legislative missions–he
has been always ready to
respond when the call came.
It is entirely fitting that
this honor should be bestowed upon a man who has done so
much to establish soybeans on Ohio farms, and has given so
much of his time to state and federal legislation relating to
soybeans.”
C.M. Woodworth graduated from high school in Perry,
Oklahoma. His university training was taken at Oklahoma
A. and M. College and the University of Wisconsin. He
received his PhD from the University of Wisconsin in 1920,
with a major in genetics and minors in botany and zoology.
His thesis topic was, “Inheritance of cotyledon, seedcoat,
hilum, and pubescence colors in soybeans.”
“Before coming to the University of Illinois he was:
assistant in agronomy, South Dakota State College; assistant,
U.S. Department of Agriculture; assistant and instructor in
genetics, University of Wisconsin; and assistant pathologist,
U.S. Department of Agriculture.
“He became assistant professor of plant genetics at the
University of Illinois in 1920 and has been associated with
the University since. He is now professor of plant genetics.
“He has been a member of several important committees
of scientists, plant breeders and federal agencies. He is
author or co-author of a long list of publications on the
breeding and growing of soybeans and other farm crops.
“Dr. Woodworth’s scientific activities are in the field of
plant genetics and his work has been principally with corn
and soybeans. He originated three widely grown soybean
varieties–Chief, Illini, and Viking. In cooperation with
the federal government he has also produced the Lincoln
soybean, now an outstanding variety in the Midwest.” A
photo shows (left to right) C.M. Woodworth, David G. Wing,
and J.B. Edmonson.
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Note: This is the earliest English-language document
seen (Dec. 2011) that contains the word “seedcoat” (spelled
as one word).
4863. Soybean Digest. 1948. Hilbert heads BAIC in
Washington. Sept. p. 70.
• Summary: “Dr. Louis B. Howard has resigned as chief of
USDA’s Bureau of Agricultural and Industrial Chemistry
[BAIC] and Dr. G.E. Hilbert, director of the Northern
Regional Research Laboratory at Peoria, Illinois, has been
named to succeed him. Dr. Howard will head the recently
formed department of food technology in the College of
Agriculture at the University of Illinois and will assume his
new duties October 1.
“Dr. Hilbert has been director of the Laboratory since
January 1946.
“Dr. Reid Thompson Milner, one of the country’s
leading soybean oil chemists, has been appointed director
of the Northern Regional Research Laboratory at Peoria,
Illinois, effective October 1.”
A photo shows Dr. G.E. Hilbert.
4864. Soybean Digest. 1948. Soybean Lab changes: Paul R.
Henson. Sept. p. 104.
• Summary: “Paul R. Henson, coordinator for the work of
the U.S. Regional Soybean Laboratory in 12 Southern states
since June 1942, has become leader of the miscellaneous
legume project of USDA’s Division of Forage Crops and
Diseases.
“Henson was transferred from the Delta Branch
Experiment Station at Stoneville, Mississippi, to Beltsville,
Maryland, in June.
“Henson has been succeeded at Stoneville by Dr. E.E.
Hartwig, located at the North Carolina Experiment Station,
Raleigh, North Carolina, at the time of his new assignment.
Dr. Hartwig has been a member of the Regional Laboratory
staff since February 1943, and has been in charge of USDA’s
soybean investigations in North and South Carolina. He
assumed his duties at Stoneville Sept. 1.
“Herbert W. Johnson, a graduate of the University of
Tennessee, has taken Dr. Hartwig’s place at Raleigh.” A
portrait photo shows Paul Henson.
4865. Soybean Digest. 1948. 28th annual convention:
American Soybean Association. Sept. p. 20-22.
• Summary: Almost 1,000 people from 28 states and 9
other countries attended the 3-day sessions of the 28th
annual convention of the American Soybean Association
which closed at Memphis [Tennessee] September 15. The
meetings, which included the field trip into the Delta section
of Arkansas, were undoubtedly among the best attended and
most successful in the entire history of the Association.
“The efforts of several groups beside the Association
committees and staff contributed greatly to the success of

this meeting held in one of the world’s great cotton centers.
These included the Memphis Merchants Exchange, the
Clarkedale Experiment Station [in Arkansas], and Lee
Wilson & Co.
“Members of the convention committee of the Memphis
Merchants Exchange had literally put in months of effort in
preparing a rousing welcome for the convention attendants;
and their efforts paid off. Wives of Exchange members were
in charge of ladies hospitality. The Exchange was host at a
cocktail party which preceded the annual banquet.
“The staff of the Clarkedale station had been busy in
preparing the test plots for the field trip; which included
all named commercial varieties in the U.S. for inspection
of convention visitors, and the preparation of the plots for
demonstrations of flame weeding, artificial defoliation and
mechanical cotton picking.
“The Lee Wilson & Co. people under the able
generalship of Manager J.H. Crain had likewise gone allout
to make the visit to the world’s largest cotton plantation
and one of the world’s largest agricultural enterprises
a memorable occasion. A large number in addition to
those registered at the convention attended the tour of the
plantation, which was in charge of Glen (Bud) Green, Wilson
public relations man. About 800 were fed at the barbeque
lunch put on by Wilson’s at Bassett Park.
“The Memphis Merchants Exchange and Lee Wilson
& Co. each published a well printed and liberally illustrated
book in honor of the occasion.
“Ersel Walley, Walley Agricultural Service, Fort Wayne,
Indiana, was reelected president of the Association. Geo. M.
Strayer, Strayer Seed Farms, Hudson, Iowa, was reelected
secretary-treasurer. John W. Evans, Montevideo, Minnesota,
was elected vice president, succeeding W.G. Weigle, Marsh
Foundation Farm, Van Wert, Ohio. Newly elected directors
were Leroy Pike, Pontiac, Illinois, succeeding Walter W.
McLaughlin, McLaughlin Agricultural Service, Decatur,
Illinois; and O.H. Acorn, Little River Farms, Wardell,
Missouri, succeeding Harry A. Plattner, Malta Bend,
Missouri.
“Strayer, Weigle and G.G. McIlroy, Farm Management,
Inc., Irwin, Ohio, were reelected directors.
“Holdover directors include: Walley, Evans; J.B.
Edmondson, Danville, Indiana; Howard L. Roach, Plainfield,
Iowa; Jacob Hartz, Sr., Stuttgart, Arkansas; John P. Dries,
Saukville, Wisconsin; F.S. Garwood, Stonington, Illinois;
and R.H. Peck, River Canard, Ontario.
“The Association went on record favoring immediate
announcement by the government of allocation of a
‘reasonable amount’ of whole soybeans for shipment abroad
to bolster the price of 1948-crop beans before the bulk of the
crop begins to move.
“The Association pointed out that the 1948 crop is
estimated to be the largest in history, and the adopted
resolution stated that exportation of soybeans would stabilize
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the market and encourage growers to maintain an acreage
large enough to meet future U.S. and foreign demand.”
A photo at the bottom of page 20 has this caption: “The
new ASA beard of directors–the men who will serve you
during 1948-49. Standing left to right: R.H. Peck, John W.
Evans, John Dries, Howard Roach, G.G. McIlroy, W.G.
Weigle and Frank S. Garwood. Seated: J.R. Edmondson,
O.H. Acorn, President Ersel Walley, Secretary-treasurer Geo.
M. Strayer, and Jacob Hartz, Sr. Leroy Pike is not in the
picture.”
Page 21: “At the Convention: On this page you see just a
few of the people who attended the 28th convention at Hotel
Peabody.
“Top left, examining a soybean plant, Geo. U. Shelby,
Charleston, Missouri, grower; W.E. Tidwell, Columbus,
Mississippi, seed dealer and handler; John Gray, Louisiana
State University agronomist; and John A. Hendrix, Northeast
Louisiana Experiment Station, St. Joseph, Louisiana.
“Top right, visiting in a booth, N.H. Pace, dealer and
exporter of soybeans, Cleveland, Mississippi; ASA President
Ersel Walley, Walley Agricultural Service, Fort Wayne,
Indiana; A.A. Williams, Happy Mills, and J.M. Trenholm,
Standard Commission Co., Memphis. Williams and
Trenholm were members of the convention committee of the
Memphis Merchants Exchange.
“In picture second from top, three Tallulah, Louisiana,
growers compare two varieties of soybeans. They are: Walter
M. Scott, Sr., Walter M. Scott, Jr. and W.S. Patrick. The
senior Scott was a program speaker.
“Second from bottom, four Illinois elevator men
compare notes: Frank Garwood, president Stonington
Cooperative Grain Co., and Irwin W. Larrick, manager;
Elmer T. Frobish, manager of the Morrisonville Farmers Coop Co.; and C.G. Simcox, manager Assumption Cooperative
Grain Co.
“Bottom left, S.S. De of India and Massachusetts
Institute of Technology and Florence Rose, executive
secretary for Meals for Millions, find they have much in
common in their concern for better diets for the world’s
hungry.
“Bottom right, three Canadians confer in corridor: Ivan
Roberts, Guelph, Ontario; R.H. Peck, River Canard [Ontario]
grower and member of ASA board; and J.V. Ross, Victory
Mills, Ltd., Toronto.
“All pictures read from left to right. Photos by Soybean
Digest.
“The Association asked strong producer backing
in soybean-growing areas for its promotional program
announced this summer. The program is being financed by
grower contributions of one-fifth cent per bushel collected by
elevators on 1948-crop soybeans at the time of harvest.
“The Association also went on record on the buttermargarine issue by demanding repeal of ‘all regulatory
taxes and controls-local, state or federal-which discriminate

against the use of edible products made from domestic oils.’
“The usual informal smoker [smoking cigarettes and
cigars] was held the evening preceding opening of the
convention, and was presided over by Secretary-treasurer
Geo. M. Strayer. Two films, Progress in Products, the
margarine film produced jointly by the American Soybean
Association and the National Cotton Council, and the
“Allis-Chalmers film, The Soybean Story, were shown.
“Five hundred and fifty-five people bought tickets to
the annual banquet and took part in the group singing led by
Joe Seabold, McMillen Feed Co., Napoleon, Ohio; saw the
presentation of lifetime memberships to the men elected this
year; and heard Clayton Rand’s humorous talk, ‘Jack and the
Beanstalk.’ Robert Snowden, Horseshoe Plantation, Hughes,
Arkansas, was toastmaster. A feature of the banquet was
‘Stake-lets,’ a soy product of Madison Foods.
“Over 100 women attended the convention–a new
record. They were guests at a noon luncheon tendered by
the Interstate Bag Co., a Wilson & Co., enterprise at Wilson,
Arkansas. All ladies attending the banquet were presented
with corsages by Memphis Merchants Exchange.
“Exhibit booths of firms serving the industry received
many visitors during the convention. They offered a good
cross-section of services offered to the industry and were a
center of much interest.
“The following men were members of convention
committees: Nominations committee: Howard L. Roach,
Plainfield, Iowa, chairman; Jacob Hartz, Sr., Stuttgart,
Arkansas; David G. Wing, Mechanicsburg, Ohio; Dr. W.L.
Burlison, Urbana, Illinois; John Dries, Saukville, Wisconsin.
“Awards committee: W.G. Weigle, Van Wert, Ohio,
chairman; J.B. Edmondson, Clayton, Indiana; J.W. Calland,
Decatur, Indiana; J.C. Hackleman, Urbana, Illinois; W.J.
Morse, Beltsville, Maryland.
“Resolutions committee: J.B. Edmondson, Danville,
Indiana, chairman; K.E. Beeson, Lafayette, Indiana; W.G.
Weigle, Van Wert, Ohio; George Hale, Burdette, Arkansas;
John Evans, Montevideo, Minnesota; John Sand, Marcus,
Iowa; Paul Hughes, Hudson, Iowa.”
Two photos on page 22 have these captions: (1) “Barges
in tow on the Mississippi. These lines now bring millions
of bushels of grain and soybeans to the port of Memphis for
distribution throughout the South.”
(2) “Contributing greatly to the good fellowship so
evident at the 28th convention was Joe Seabold, McMillen
Feed Mills, Inc., Napoleon, Ohio, our song leader again this
year. Seabold led off all sessions.”
4866. USDA Northern Regional Research Laboratory. 1948.
Soybean processing mills in the United States. USDA Bureau
of Agricultural and Industrial Chemistry. CA-5. 14 p. Sept.
• Summary: Footnote: “This is a revision of AIC-26 [Nov.
1943]–Revised June 1946 under the same title.”
“The following list of soybean processing mills is
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divided into three parts: (1) Mills specializing in soybeans.
(2) Mills processing soybeans on part-time basis. (3)
Distribution of soybeans processed by solvent extraction,
screw press, and hydraulic press methods (Estimates based
on data compiled by Bureau of the Census in cooperation
with the Northern Regional Research Laboratory). A year
by year table from crop year 1936-37 to 1946-47 (Oct. to
Oct.) shows the number of tons processed and the percentage
of the total processed by each of the three processes. The
percentage processed by solvent extraction doubled from
13.2% to 26.6% while the percentage processed by hydraulic
press dropped by half from 18.4% to 9.5%. The total tons of
soybeans processed rose 8.2 fold from 619 to 5,107 during
the 11 year period.
Processors are listed by state (alphabetically), and within
each state alphabetically by city. Three symbols are used
(in parentheses) to express each plant’s processing capacity
in tons of soybeans per day: S = Small–less than 50. M =
Medium–50 to 200. L = Large–more than 200. Three other
symbols are used to express the type of soybean processing
equipment used: X = Extraction (solvent). P = Screw press
[or expeller]. H = Hydraulic press.
“1. Mills specializing in soybeans. Arkansas–West
Memphis: Arkansas Mills, Inc. (MX). Wilson: Wilson Soya
Corporation (MXP). Delaware–Laurel: Laurel Processing
Co. (SX).
“Illinois–Alhambra: Alhambra Grain and Feed Co.
(SP). Bartonville: Allied Mills, Inc. (LP). Bloomington:
Funk Brothers Seed Co. (MP). Ralston Purina Co. (LX).
Champaign: Swift and Co. (LXP). Chicago: Archer-DanielsMidland Co. (MX). The Glidden Co. (LXP). Spencer
Kellogg and Sons, Inc. (LP). Colchester: Colchester
Processing Co. (SP). Decatur: Archer-Daniels-Midland Co.
(LXP). Decatur Soy Products Co. (MP). Spencer Kellogg
and Sons, Inc. (LXP). A.E. Staley Manufacturing Co. (LXP).
Galesburg: Galesburg Soy Products Co. (MP). Gibson City:
Central Soya Co., Inc. (LXP). Kankakee: Borden’s Soy
Processing Co. (MX). Mascoutah: Phillip H. Postel Milling
Co. (SP). Monmouth: Ralph Wells and Co. (SP). Nashville:
Huegly Elevator Co. (SP). Norris City: Norris City Milling
Co. (SP). Pana: Shellabarger Soybean Mills (MP). Poplar
Grove: Northern Illinois Processing Corporation (SP).
Quincy: Quincy Soybean Products Co. (MP). Roanoke:
Eureka Milling Co. (SP). Rock Falls: Sterling Soybean Co.
(SP). Springfield: Cargill, Inc (MP). Taylorville: Allied Mills,
Inc. (MX). Virden: Hulcher Soy Products Co. (SP).
“Indiana–Bunker Hill: Ladd Soya, Inc. (MP). Danville:
Hendricks County Farm Bureau Cooperative Association
(SX). Decatur: Central Soya Co., Inc. (LXP). Frankfort:
Swift and Co. (MX). Indianapolis: The Glidden Co. (LX).
Lafayette: Ralston Purina Co. (MP). Marion: Hoosier
Soybean Mills (MP). Oaktown: Knox County Farm Bureau
Cooperative Association (SP). Portland: Haynes Soy
Products, Inc. (MP). Rockport: Martin Serrin Co., Inc.

(SP). Rushville: Rush County Farm Bureau Cooperative
Association (SP). Wabash: Wabash County Farm Bureau
Cooperative Association (SP).
“Iowa–Belmond: General Mills, Inc. (LX). Cedar
Rapids: Cargill, Inc. (MX). Iowa Milling Co. (MP).
Centerville: Pillsbury Mills, Inc. (MP). Clinton: Pillsbury
Mills, Inc. (MX). Des Moines: Spencer Kellogg and Sons,
Inc. (LX). Swift and Co. (MP). Dike: Farmers Cooperative
Association (SP). Dubuque: E.E. Frith Co. (SP). Eagle
Grove: Boone Valley Cooperative Processing Association
(SP). Fairfield: Doughboy Industries, Inc. (MP). Fayette:
Fayette Soybean Mill (SP). Fort Dodge: Cargill, Inc. (LXP).
Gladbrook: Central Iowa Soybean Mill (MP). Hubbard:
Boone Valley [Cooperative] Processing Association (SP).
Iowa Falls: Ralston Purina Co. (LXP). Manly: North Iowa
Cooperative Processing Association (SP). Marshalltown:
Marshall Mills, Inc. (SP). Martelle: Farmers Cooperative
Elevator (SP). Muscatine: Hawkeye Soy Products Co. (SP).
Muscatine Processing Corporation (MX). New Hampton:
Eastern Iowa Milling Co. (SP). Plainfield: Roach Mills (SX).
Quimby: Simonsen Mill Rendering Plant (MP). Ralston:
Farmers Cooperative Association (SP). Redfield: Iowa Soya
Co. (MX). Sac City: Williams Milling Co. (MP). Sheldon:
Big Four Cooperative Processing Association (MP). Sioux
City: Sioux Soya Co. (MP). Spencer: Cargill, Inc. (SX).
Washington: Cargill, Inc. (MX). Waterloo: Borden’s Soy
Processing Co. (LXP). West Bend: West Bend Elevator Co.
(SP).
“Kansas–Coffeyville: Consumers Cooperative
Association Soybean Mill (MP). Emporia: Kansas Soya
Products Co., Inc. (MXP). Girard: Farmers Union Jobbers
Association (SP). Hiawatha: Thomson Soy Mill (SX).
Kansas City: Kansas Soya Products Co., Inc. (MP). Wichita:
Soy-Rich Products, Inc. (MXP). Kentucky–Henderson: Ohio
Valley Soybean Cooperative (MXP). Louisville: Buckeye
Cotton Oil Co. (LXP). Louisville Soy Products Corporation
(MX). Owensboro: Owensboro Grain Co. (MXP).
“Maryland–Baltimore: Soya Corporation of America
(MP). Michigan–Concord: Concord Soya Corporation
(SP). Saline: Soybrands, Inc. (SX). Minnesota: Lakeville:
Consumers Soybean Mills, Inc. (MP). Mankato: Honeymead
Mankato, Inc. (LXP). Minneapolis: Crown Iron Works Co.
(SX). Preston: Hubbard Milling Co. (SP).
“Missouri–Kansas City: Ralston Purina Co. (MP).
Kennett: Hemphill Soy Products Co. (MP). Mexico: MFA
Cooperative Grain and Feed Co. (MP). New Madrid:
Buckeye Cotton Oil Co. (MX). St. Joseph: Dannen Mills,
Inc. (MXP). St. Louis: Blanton Mill, Inc. (MP). Ralston
Purina Co. (MP). Pennsylvania–Jersey Shore: Pennsylvania
Soybean Cooperative Association (SP). Rossmoyne
Processing Co. (?). Paoli: The Great Valley Mills (?). South
Dakota–Sioux Falls: Western Soybean Mills (MP).
“Tennessee–Tiptonville: West Tennessee Soya Mill,
Inc. (LXP). Virginia–Harrisonburg: Central Chemical
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Corporation of Virginia (SP). Norfolk: Davis Milling Co.
(SP). Portsmouth: Allied Mills, Inc. (MP). Wisconsin–
Janesville: Janesville Mills, Inc. (SP). Menomonie:
Northwest Cooperative Mills (SP).
“Mills processing soybeans on part-time basis.”
Alabama (6 mills), Arkansas (13), California (7), Florida (1),
Georgia (7), Illinois (2), Iowa (2), Kansas (1), Louisiana (9),
Minnesota (2), Mississippi (13), Missouri (1), New York (2),
North Carolina (14), North Dakota (1), Ohio (2), Oklahoma
(13), Pennsylvania (2), South Carolina (4), Tennessee (4),
Texas (27), Wisconsin (1).
Note: This is the earliest document seen (Sept. 2016)
that mentions Crown Iron Works Co. in connection with
soybeans or with solvent extraction plants.
4867. Paddleford, Clementine. 1948. Food in the news. Los
Angeles Times. Oct. 17. p. H37.
• Summary: Nutritious candies are being developed, fortified
with milk solids, yeast, and “proteins isolated from soy
beans and peanuts.” The writer recently sampled six of
these sweets developed by the USDA in co-operation with
the National Confectioners’ Association. The hard candies
contained 7% protein but tasted no different from those
which are pure carbohydrate.

optimum growth promoting value for chicks of age 6 weeks.
Moreover, “the results suggests that the absence of the
trypsin inhibitor in autoclaved soybean oil meal may be used
as a criterion for adequately autoclaved meal.” However, a
trypsin inhibitor test will give no indication of overheating as
a result of autoclaving or dry heating.
The exact optimum time of autoclaving may depend,
in part, upon the texture (fineness, flakiness, or grits) of the
meal. It may also depend, in part, on the age and breed of the
chicks. Address: Depts. of Agricultural Chemistry & Poultry
Husbandry, Nebraska Agric. Exp. Station, Lincoln.
4870. Christiansen, Raymond P. 1948. Efficient use of food
resources in the United States. USDA Technical Bulletin No.
963. 98 p. Oct. [39 ref]
• Summary: The author calculated the number of days of
protein requirements that will be provided for a moderately
active man by one acre of land used to produce various plant
and animal proteins, as follows: Beef 77 days per acre, milk
236, wheat flour 527, soybeans (edible) 2,224 days/acre.
Thus soybeans make the most efficient use of land in
producing protein for human beings. An acre of land devoted
to growing soybeans can produce 28.8 times as much usable
protein as an acre of land used for raising beef, and 9.4 times
as much as an acre of land used for producing cow’s milk.
Address: Agricultural Economist, Bureau of Agricultural
Economics, USDA.

4868. Allington, William B.; Chamberlain, Donald W. 1948.
Brown stem rot of soybean. Phytopathology 38(10):793-802.
Oct. [11 ref]
• Summary: Brown stem rot of the soybean was first
discovered in 1944 in central Illinois by Allington. The
causal fungus is named Cephalosporium gregatum n.
sp. and its morphology and cultural characteristics are
described. The best medium for sporulation was soybean
stem agar, on which conidia appeared after 5 days at 20º
C. The minimum, optimum, and maximum temperatures
for mycelial growth were below 8º, 22-24º, and above 30º;
and for germination 15º, 21-25º, and 30º respectively. The
optimum and maximum for sporulation were 15-20º and
28º. Air temperatures below 21º were essential for the rapid
development of the disease. Address: Div. of Forage Crops
& Diseases, Bureau of Plant Industry, Soils & Agricultural
Engineering, Urbana, Illinois.

4871. Fairchild, David. 1948. Congratulations. Soybean
Digest. Oct. p. 7-8.
• Summary: Telegram: “To Geo. M. Strayer, Secretary of the
American Soybean Association:
“I am grateful that Father Time has let me live half a
century after Waite and I first grew soybeans in Maryland
in Japanese-inoculated soil. I take off my hat to the
soybean pioneers of America. No such miracle of new crop
introduction has ever been done before in any country in
the world. Your forceful methods constitute a revolution in
agriculture. Congratulations.”
Editor’s note: Mr. Fairchild is one of the real soybean
pioneers, as he was importing them for the USDA over 50
years ago. Address: Coconut Grove, Florida.

4869. Borchers, R.; Ackerson, C.W.; Mussehl, F.E. 1948.
Trypsin inhibitor. VI. Effects of various heating periods of
the growth promoting value of soybean oil meal for chicks.
Poultry Science 27(5):601-04. Oct. [9 ref]
• Summary: It has been known since 1917 that unheated
soybean meal (SBM) is inferior to properly heated soybean
meal. The trypsin inhibitor found in raw soybean is proposed
as one of the factors responsible for this poor nutritional
value,
Soybean oil meal must be autoclaved at 15 pounds
pressure for more than 15 minutes to obtain a meal of

4872. Scholfield, C.R.; Dutton, H.J.; Tanner, F.W., Jr.;
Cowan, J.C. 1948. Components of “soybean lecithin.” J. of
the American Oil Chemists’ Society 25(10):368-72. Oct. [23
ref]
• Summary: In spite of years of manufacture and use,
information on the composition of “soybean lecithin” is
surprisingly meager. Recent reports repeat the statement that
soybean phosphatides consist of approximately 35% lecithin
and 65% cephalin.
The acetone-insoluble material from soybean “lecithin”
was fractionated and studied. “The approximate composition
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for one sample of soybean phosphatides is estimated to be
29% lecithin, 31% cephalin, and 40% inositol-phosphatides.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4873. Soybean Digest. 1948. Henry W. Galley pioneered
usage of soybean oil in America. Oct. p. 26.
• Summary: “H.W. Galley, manager of oil sales for A.E.
Staley Manufacturing Co., Decatur, Illinois, died August 7
after a long illness. He had been in poor health for several
years but had been at the office part of each day until June.
“Mr. Galley was one of the real pioneer workers with
soybean oil. He had dealt in it most of his business career,
and probably had sold more of it than any other American.
“He was one of the group of men interested in importing
soy oil from Manchuria at the time of World War I. His
work was to a large degree instrumental in guiding the use
of Manchurian soybean oil into edible channels during the
shortage of fats and oils that existed during the first world
war. He was also prominent in developing industrial uses for
the Manchurian soy oil in the period before U.S. produced
oil became available.
“Born in Cleveland, Ohio, March 24, 1887, Mr. Galley
started in the oil business as soon as he finished school,
by taking a position as a purchasing agent with SherwinWilliams Co. in Chicago. Later he was a district sales
manager for Spencer Kellogg & Sons in Cleveland [Ohio].
He left that company to take a position with the American
Linseed Co., of which he was general sales manager before
he came to the Staley Co.
“When he came to Staley’s in 1931, soybean oil refining
processes were just getting under way.
“Mr. Galley had been in the vegetable oil business for 38
years. He had been identified with the production, promotion
and sale of every type of imported and domestic vegetable
oil. He was one of three or four men most experienced
in handling linseed oil. And he had followed soybean oil
from its earliest pioneer period down to and through the
tremendous expansion of the soybean industry during and
following the second world war.
“Mr. Galley served his country during both world wars.
During the first one he was an operative in the Department
of Justice. And in the second war he served in the edible oils
division of the War Food Administration, spending part of
each month in Washington.
“For several years he was chairman of the oil trading
rules committee of the National Soybean Processors
Association, and he was prominent in Association activities.”
A portrait photo shows Henry W. Galley.
4874. Babcock, Glen E.; Cowan, John C. 1948. Usage
of soybean and phenolic glues in the softwood plywood
industry. Soybean Digest. Nov. p. 16-17, 45. [5 ref]
• Summary: Contents: History of soybean glues. Shift
in wartime uses. Chemistry and reason for shift. Recent

developments. Present situation in plywood industry.
“Soybean meal glues were introduced to the plywood
industry about 1923. Imported press cake was processed in
this country and sold principally to the Douglas fir plywood
plants in the Pacific Northwest. This glue presented new
spreading and pressing problems because it had low initial
adhesiveness and high water content. By 1928 glue spreaders
were adapted to the more viscous type of glue and soybean
meal glues had become the major factor in the production of
interior grade Douglas fir plywood.
“I.F. Laucks and his associates did much of the pioneer
work on formulation and evaluation and obtained several
patents covering this type glue. The plywood was made by
clamping the spread veneer for a period of about 6 hours at
room temperature to allow the glue to set. Soybean meal glue
in the decade starting about 1929 became the cheapest and
most widely used adhesive for softwood plywood.
“Synthetic resin adhesives were introduced in this
country about 1936. Most of these resins required the
simultaneous use of heat and pressure to cure the glue in
the panel. The number of hot presses in use in this country
increased from 10 in 1935 to more than 200 in 1942.
The phenolic resin adhesives, especially, gave excellent
weathering resistance to the finished panel and enabled
plywood to enter many new fields. The war created an even
greater demand for waterproof plywood. Interior parts of
ships, PT boats, jungle barracks, hospitals, and waterproof
shipping cases capable of being thrown overboard on
beachheads were some of the uses which required large
quantities of waterproof plywood.” In 1941 approximately
6 million pounds of phenolic resin glue (wet basis) and 45
million pounds of soybean glue (dry basis) were used to
make plywood. “However, in the first year after our entry
into war, the phenolic glues made a phenomenal expansion,
their use increasing to more than 17 million pounds. During
the same period, the use of soybean adhesives dropped to 37
million pounds. This change came almost directly as a result
of war demands for waterproof grades. This trend of increase
for phenolic resin glues and decrease for soybean glues
continued at a less phenomenal rate for the remainder of the
war. Phenolic glues reached a war peak of consumption in
1944 of 23 million pounds; whereas, soybean glues dropped
in 1945 to 22 million pounds. Since the war, soybean glues
have regained a small portion of their former utilization.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4875. Douglas, Marjory Stoneman. 1948. The most
unforgettable character I’ve met [Barbour Lathrop]. Reader’s
Digest. Nov. p. 67-71.
• Summary: Describes the work of Barbour Lathrop and
David Fairchild in setting up the Section of Foreign Seed
and Plant Introduction within the U.S. Department of
Agriculture. Fairchild was one of the earliest importers
of soybean varieties into the U.S. Lathrop, born in
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1846 in Alexandria, Virginia, was an American traveler
extraordinaire. He wanted nothing for himself except to be
free and to travel light. He never owned any property and
never married. The room he kept at the Bohemian Club in
San Francisco was the most permanent home he knew. The
income he inherited from after his father’s death in 1885 was
enough for his constant travels and a few good clothes. He
gave away much of his money in research grants to young
scientists and students. In 1885 he visited Japan and visited
the Hairy Ainus. “To have foreign plants introduced into the
United States became the most important purpose of his life.
There was at that time no provision for such a project in the
Department of Agriculture. Lathrop’s first thought was to
find a young scientist who could travel with him and look
for plant material. On shipboard, during his 18th trip around
the world, he met David Fairchild, a young plant pathologist
who had resigned from the Department of Agriculture to
study entomology at Naples. Two years later Lathrop gave
Fairchild the money with which to begin in Java his great
studies of the plant treasures of the tropics. Lathrop then took
him around the world to study plant life.
“In 1897 Fairchild presented a plan for a bureau of plant
introduction to the Secretary of Agriculture, who approved
it and appointed Dr. Fairchild to set it up. There was still
no appropriation for it, but funds from the Forestry division
were used to establish a place where foreign plants and seeds
could be received.
“Lathrop descended on Washington and insisted that
Dr. Fairchild needed to know much more about exotic plants
before the bureau could function effectively. Accordingly,
Fairchild was designated a Special Agent of the Department
of Agriculture, but Lathrop paid his salary and all expenses
of new years of exploring together. After nine years of
travel, Dr. Fairchild returned to Washington to become Chief
Plant Explorer of the Bureau of Foreign Seed and Plant
Introduction.
“Later in Florida, where Dr. Fairchild founded a Tropical
Plant Introduction Garden, the first award of the Meyer
Medal for Plant Introduction was made to Lathrop.” Note:
This medal was created memorial for plant explorer Frank N.
Meyer, who died in 1918.
An illustration (line drawing) shows a portrait of
Lathrop.
4876. Dutton, Herbert J.; Schwab, A.W.; Moser, H.A.;
Cowan, J.C. 1948. The flavor problem of soybean oil.
IV. Structure of compounds counteracting the effect of
prooxidant metals. J. of the American Oil Chemists’ Society
25(11):385-88. Nov. [21 ref]
• Summary: Several theories have been proposed to
explain the protection that organic acids (such as citric
acid) give to vegetable oils. Oxidation plays a key role in
flavor deterioration in soybean oil. Both sorbitol and citric
acid counteract the harmful effect of added iron or other

prooxidant metals, such as copper.
Conclusion: “Evidence is presented which attributes
to citric acid and certain polyhydric alcohols the role of
metal scavenger.” This improves the stability of soybean oil.
Evidence is also “presented which indicates a relationship
between flavor stability and oxidative stability.”
Note: This is the earliest English-language document
seen (Sept. 2006) that uses the term “metal scavenger” (or
any other form of that verb) in connection with soybean oil.
Address: Northern Regional Research Lab., Peoria, Illinois.
4877. Fairchild, David. 1948. Early experiences with the
soybean. Soybean Digest. Nov. p. 14-15. [2 ref]
• Summary: “It was not until 1897 that I first saw soybeans
growing... I found my friend Merton B. Waite had been
trying to grow soybeans on his farm outside Washington
[DC, in Maryland; see Fairchild, Oct. 1948], but with little
success. They had been sent in by some American consul
or missionary, I believe. At about the same time Dr. George
T. Moore [who by 1903 was Physiologist in Charge of the
Lab. of Plant Physiology, Bureau of Plant Industry, USDA,
working on soybean root bacteria] in working on the root
nodules of leguminous plants had discovered that the nodules
contained bacteria. Waite and I talked over the matter of the
failure of his soybeans and wondered if they might require
special bacteria, so I wrote out to Japan and imported several
pounds of soil from a soybean field.
“We made a little experiment, planting alternate rows of
soybeans with and without the addition of this Tokyo soil.
The effect of the imported soil was immediately apparent as
the plants grown in it made a far better growth and had their
roots covered with bacterial nodules, whereas the control
were practically without any.
“Photographs had yet to come into any general use as
records of agricultural experiments, but Waite had taken up
photography as a hobby and made excellent photographs
with his stand camera. So at harvest time he pulled up an
equal number of soybean plants from the soil-treated rows
and from the controls, and the only photographic record
in existence of this little experiment (the first of its kind, I
suppose, in the world) is this negative taken by Waite in the
autumn of 1897.
“Although these experiments did not at the time lead
to more extensive trials, they indicate the awakening of our
interest in soybeans.
“In that fall of 1897 it was my privilege to organize the
office of plant introduction in the Department of Agriculture.
We began introducing a great number of different kinds of
plants, among them, as I see from our inventories printed
at the time, occasional small collections of soybeans from
China and Japan. They were obtained mostly through
correspondence with missionaries and consuls stationed
there.
“At that time the Department had no testing ground near
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Washington where we could grow miscellaneous vegetables,
including these soybean collections. It was not until several
years had passed that facilities were provided on the socalled ‘Potomac Flats’ [in Washington, DC] and James H.
Beattie, an enthusiastic young horticulturist, took over the
planting of our introduced seeds.
“The soybeans did well and Beattie soon had on his
hands a quantity of seeds. But we didn’t know just what to
do with these strange beans. When cooked in the way other
beans were prepared they had a strange flavor that nobody
seemed to like...
“It was not, I think, until the office of forage crop
investigations was organized and C.V. Piper took charge
that the soybean as a forage crop attracted attention and
Beattie’s experiments came to be looked upon as important.
We planted larger patches of soybeans on a tract of land near
Bethesda, MD...
“And then we ran into the difficulty of harvesting
the soybeans. P.H. Dorsett of the office, one of the most
ingenious and most indefatigable workers I have ever
known, and his friend Rankin, who was running the little
experimental farm, put their heads together and adapted
a bean picker then in use–in California I think–and
discovered that it was perfectly possible to harvest soybeans
mechanically...
“I went out exploring again and my travels with Mr.
Lathrop this time took me into the soybean fields of Japan.
The tremendous importance of the crop as I saw it there
made a great impression on me. Also the almost universal
use of soy sauce, which Americans were just beginning to
appreciate, fixed my interest...
“Dr. Yamei Kin, an extraordinary Chinese woman whose
acquaintance I had made on the boat returning from Japan
[in Aug. 1902], made a visit to Washington and captivated
us all by her enthusiasm over soybeans. She introduced us to
‘tofu,’ a delicate cheese which has not even yet attracted the
attention it deserves from the American public.
“In 1903 A.J. Pieters came to me one day and told me
of an amazing young Hollander who had been a gardener
of the great geneticist, Hugo de Vries. He was then on his
way back from a trip on foot to Mexico, and I wired him to
come to Washington. For 13 years, as agricultural explorer of
our office, Frank N. Meyer tramped from village to village
over much of China. He gathered soybeans whenever he
saw them, for he felt it was important to secure all the local
varieties he could for our plant breeders before they should
have disappeared as the result of the spread of standard
varieties he thought was bound to come.
“The importance of getting as many as possible of these
local varieties and these, or selections from them, form, I
believe, the basis of the very extensive soybean breeding that
has been done by the various plant breeders of America.”
Note: According to Vivian Wiser of the USDA and to
the Washington D.C. Historical Society (13 Feb. 1991; phone

301-785-2068, Mrs. Offut), in 1897 Merton Waite lived in
downtown Washington, D.C. in a built-up area. There is no
record of his owning a farm outside Washington D.C., but
he may have owned the farm as a sort of summer home or
he may possibly have worked with the group at the USDA
farm at Somerset, Montgomery County, Maryland. He was
a plant pathologist and physiologist, in charge of diseases of
orchard fruit trees, especially pears and peaches. There is a
collection of David Fairchild’s materials at Coconut Grove.
His personal residence, The Kampong near Coconut Grove,
is still (as of 1998) well preserved and open to the public.
Address: “The Kampong,” Coconut Grove, Florida.
4878. Madison Health Messenger (Madison, Tennessee).
1948. King Cotton welcomes King Soybean: American
soybean convention highlights. Fall. p. 1-2, 5-6.
• Summary: The American Soybean Association held its
28th annual convention on 13-15 Sept. 1948 in Memphis,
Tennessee (on the banks of the Mississippi River in
southwestern Tennessee) at the historic and famous Peabody
Hotel. Nearly 1,000 people attended, representing 28 states
and 9 foreign countries. Madison College is in Tennessee, so
representatives attended.
Memphis became the largest spot cotton market in the
world, the largest cotton seed products market in the USA,
and (at one time) the largest mixed feed center. In 1884 the
Memphis Merchants Exchange was organized.
“Early in the twentieth century, experiments were made
in this market in the use of blackstrap molasses, then a
worthless by-product, mixing it with alfalfa hay and grain. It
proved to be an excellent animal feed and was placed on the
market as commercial mixed feed. Memphis can probably
claim the honor of originating the mixed feed business that
was the forerunner of the scientifically prepared stock feeds
that now comprises one of our nation’s largest industries.”
The feed industry created an enormous demand for protein
which was largely derived from cottonseed meal. That
source, however, proved inadequate, and so ‘Necessity
being the mother of invention’ the soybean was introduced
into American agriculture and began to be produced in
considerable quantities about 1920.
“Having about the same protein content as cottonseed
meal it has practically doubled the supply of protein
available for mixed animals feeds. Geographically
Memphis is the center of the production of high protein
vegetable meals. The crops of cottonseed and peanuts of the
Mississippi Valley in the South, blend here with The soybean
crops of the North Mississippi Valley states. Memphis,
therefore, is the natural location for the world’s only
protein futures market. The price of cottonseed meal and
soybean meal established by this open market is recognized
throughout this country, as well as abroad, as the basis price
for trading in both commodities.
“Barge lines on the Mississippi River now handle a vast
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tonnage of merchandise and bring millions of bushels of
grain and soybeans to Memphis for distribution throughout
the South and for export via barge to the Port of New
Orleans [Louisiana]. So important is the Port of Memphis
that millions of dollars are being spent to improve and
enlarge its facilities for handling an ever increasing tonnage
while ‘Old Man River He Just Keeps Rolling Along.’
“Convention highlights: The Soybean Conventioners
were welcomed royally by Mayor Pleasants, President
Williams of the Memphis Commercial Exchange, and the
friendly staff of Peabody Hotel. Ladies of the Memphis
Commercial Exchange entertained the ladies attending the
convention and it seemed from the gardenia corsages given
to all the ladies (100 attending) by the Memphis Commercial
Exchange, the luncheons, parties, tours. and the annual
banquet, planned for the guests, that King Cotton himself
and all Memphis bent their efforts to make Kong Soybean
their honored guest. The conventioners were profoundly
impressed with the beautiful city of Memphis and its neverto-be-forgotten genuine warm hospitality. With every
exhibit space in the large hall taken with interesting displays
of soybean products, machinery, supplies, and technical
services offered, it was obvious that the industry was well
organized and integrated to meet the heavy demand put upon
its young shoulders.
“Efficient President Walley and aggressive Secretary
Strayer of the American Soybean Association gave every
evidence of providing the unusual leadership required for the
development of a national organization to serve the soybean
industry in the United States.
“President Walley reported fresh from his summer
stay in Europe where he studied conditions relating to
the interest and needs of the people with respect to the
potential possibilities of supplying soybeans to aid in the
recovery program. He said in part, ‘From The best available
information, France could use oilseeds equivalent to at
least 10 or 15 million bushels of soybeans per year at the
present time... soybeans have become more popular and
more appreciated by the French.’ In Italy it is about the
same story. ‘I was particularly impressed with the fine work
being done by CRALOG (Christian Relief Organizations
Authorized to Operate in Germany), cooperating with
German food manufacturers in preparing soybean products
in the most palatable form.’ Large quantities of soy flour are
being flown to Berlin over the blockade. Belgium processors
were pleased with the quality of America soybean varieties.
‘In England I found many friends of soybeans and much
progress has been made in the use of soy products in food.’
‘One of the principal paint companies of England is very
enthusiastic about the use of soybean oil in paint and is doing
everything it can to encourage the growing of soybeans in
South Africa in order to augment its needed supplies.’
“’... let us take the cost of protein for human
consumption in Germany. At the time I was there 40 grams

of protein purchased at the store in the form of full fat soy
flakes cost only one-third to one-sixth as much as 40 grams
of protein secured through any animal product and that cost
was figured on the basis of soybeans being worth between
$8 and $10 a bushel in Germany.’ Here is a large fertile
opportunity market that can mean much to the American
soybean grower.
“’Gentlemen, in my opinion, this “cold war” is hotter
than you think. Today national security is our most important
business.”
“’As producers of a potent weapon in that war
[soybeans] let us carry on, keeping this in mind: a continued
and assured production of soybeans in the United States
can have much to do with the preservation of individual
liberty here and abroad–a treasure more important than any
immediate consideration of price or profit.’
“Two films, Progress in Products, the margarine film
produced jointly by the American Soybean Association and
the National Cotton Council, and the Allis-Chalmers film,
The Soybean Story, were shown and, as you might surmise,
Madison Foods comprised a part of the section of the story
on the screen showing foods produced from soybeans.
Soybean milk experiment: Dr. Sasanka S. De of the
Indian Institute of Science, Bangalore, India, and now a
research fellow in the Department of Food Technology,
Massachusetts Institute of Technology (MIT), reported on
his experimental work with soybean milk. He found “that it
was possible to prepare a fortified soya milk that would have
a high supplementary value in the Indian diet comparable to
that of cow’s milk and without increasing the cost greatly...
In the human experiments, nearly 6,500 infants, children and
youth were used as subjects in Welfare Centers, Orphanages,
and Schools.”
“Visit to the world’s largest cotton plantation: The last
day of the conference was set aside for a field day in the
rich Arkansas delta at the Arkansas Agricultural Experiment
Station, Clarkedale, Arkansas, and at Wilson, Arkansas,
to see the world’s largest cotton plantation. In this rich
northeastern section of Arkansas the flooding mighty ‘Old
Man River’ deposited layer upon layer of black loam silt
until it reached the incredible thickness of 1,200 feet (the
average topsoil depth around the world is seven inches).
“At the Clarkedale experiment station the staff
prepared test plots for this field day showing all the named
commercial varieties of soybeans in the U.S. Flame weeding
was also demonstrated...”
Over 500 guests attended the Soybean Banquet in the
Ball Room of the Peabody Hotel. Madison Stakelets and
Zoy-Koff were served. “Dr. Morse, father of the soybean,
Chief Agronomist of the Department of Agriculture said, ‘I
always enjoy Madison Soybean Foods, especially Zoy-Koff
for it takes the place of coffee which I do not use.’ Dr. De of
India, previously mentioned, said ‘I liked your Stake-Lets
very much and ate them with intense interest. Both the flavor
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and texture are so much like meat.’”
4879. National Soybean Processors Assoc., Soybean
Research Council. 1948. Fourth Conference on Flavor
Stability in Soybean Oil and Soybean Oil Products. Chicago,
Illinois. 51 p. Held 15 Nov. 1948 at the Hotel Pennsylvania,
New York City. [56 ref]
• Summary: Program:
Opening Remarks, by R.G. Haughtlin,–President,
National Soybean Processors Association.
Research and Marketing Act [of 1946], by Edward J.
Dies–Member of Board of Governors, Farm Chemurgic
Council.
Chromatographic Adsorption of Soybean Oil, by B.J.
Daubert, Research Administrator, University of Pittsburgh.
Chromatographic Separation of Isolinoleic Acid and
its Infra Red Spectrum. by H.W. Lemon, Ontario Research
Foundation,
The Flavor Problem of Soybean Oil. IV Structure of
Compounds Counteracting this Effect of Pro-oxidant Metals,
by H.J. Dutton, A. W. Schwab, H.A. Moser and J.C. Cowan.
Northern Regional Research Laboratory. Presented by C.D.
Evans
The Flavor Problem of Soybean Oil. V Some
Considerations in the Use of Metal Scavengers in
Commercial Operations, by H.J. Dutton, A.W. Schwab,
H.A. Moser and J.C. Cowan. Northern Regional Research
Laboratory. Presented by H.J. Dutton
Components of Soybean Lecithin, by C.R. Scholfield,
H.J. Dutton, F.W. Tanner and J.C. Cowan. Northern Regional
Research Laboratory. Presented by H.J. Dutton
Discussion of Morro Oil with Reference to Flavor
Reversion, by Willy Lange, The Procter & Gamble Company
“Luncheon will be served in Room #127 at 12 o’clock
Noon. We will be the guests of Mr. R.G. Houghtlin and the
National Soybean Processors Association.
“Each paper will be open for full discussion immediately
after its presentation.
“Manuscripts of all papers will be compiled in
mimeograph form for distribution to all participants, These
proceedings may not be reproduced or quoted in whole or
in part except upon written authorization of the individual
authors.” Address: [3818 Board of Trade Building, Chicago,
Illinois].
4880. Soybean Digest. 1948. Former Peoria lab director
passes [H.T. Herrick]. Nov. p. 15.
• Summary: Horace Terhune Herrick, one of America’s
leading authorities on the industrial utilization of
agricultural commodities, died on 7 Oct. 1948 at his home
in Washington, DC, age 61 years. He was director of the
NRRL at Peoria, Illinois, from 1942 to 1946. The obituary is
accompanied by a photo.

4881. Soybean Digest. 1948. 20 or more years in the soy
industry–Oldtimers. Nov. p. 20-21.
• Summary: This list of soybean pioneers was compiled out
of the old soybean letter files of W.J. Morse at Beltsville,
Maryland. The names of the old-timers are listed in
alphabetical order, with a symbol indicating if the person is
retired or deceased, the concern/organization with which he
was affiliated (grower, company, university, etc.), and the
city and state.
A tally by state of these men, in descending order of
predominance, shows the following: Illinois 30, Indiana 23,
Ohio 15, Minnesota 10, Iowa 8, Michigan 8, Washington
DC 7, New Jersey 7, Virginia 7, Connecticut 6, Louisiana
6, Missouri 6, Tennessee 5, Wisconsin 5, Georgia 4, Kansas
4, Maryland 4, North Carolina 4, Colorado 3, Florida 3,
Kentucky 3, Alabama 2, Delaware 2, Maine 2, Nebraska 2,
New York 2, Pennsylvania 2, Rhode Island 2, South Carolina
2, West Virginia 2, Arkansas 1, Idaho 1, Mississippi 1, New
Hampshire 1, North Dakota 1, Oklahoma 1, Oregon 1, South
Dakota 1, Utah 1, Vermont 1, Washington 1.
States with no old-timers/pioneers listed include
Arizona, California, Hawaii, Maine, Montana, Nevada,
Texas, Vermont, and Wyoming.
Oldtimers from states that started growing soybeans
after 1900, or that rarely grew soybeans, include (listed
alphabetically by last name): H.W. Albertz, Wisconsin
Branch Exp. Station, Hancock; G.M. Briggs, E.J. Delwiche,
B.D. Leith, and R.A. Moore, Wisconsin Exp. Station,
Madison; H.K. Hayes and W.M. Hays, Minnesota Exp.
Station, St. Paul; A.W. Hulbert, Idaho Exp. Station, Moscow,
Idaho; F.D. Keim and T.A. Kisselbach, Nebraska Exp.
Station, Lincoln; Alvin Kezer, Colorado Exp. Station,
Ft. Collins; T.C. McIlvaine, West Virginia Exp. Station,
Morgantown; F.V. Owen, USDA, Logan, Utah; H.A. Schoth,
USDA, Corvallis, Oregon; T.E. Stoa, North Dakota Exp.
Station, Fargo, North Dakota.
Note: It would be very interesting to know when F.V.
Owen first grew soybeans in Utah.
4882. Strand, Edwin G. 1948. Soybeans in American
farming. USDA Technical Bulletin No. 966. 66 p. Nov. [50
ref]
• Summary: An excellent overview. Contents: Introduction.
Rise of soybean production: Early developments, recent
trends, geographic pattern. Factors affecting trends: Prices
and market outlets, adaptation to climate and soils, variety
improvement, intercrop competition (competition between
corn, oats, wheat, barley, tame hay, and soybeans for beans),
yield per acre, mechanization, relative costs and returns.
Estimates of future supply: Alternative price relationships,
balancing permanent cropping systems, relative trends in
production costs, supply estimates. Long-time demand
and market outlook: Market outlets for fats and oils,
role of technology, market outlets for high protein feeds.
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Comparison of prospective supply and demand. Summary.
Basic statistical tables. Literature cited.
Figures show: (1) Graph of soybean acreage–total for
all purposes: Harvested for beans, harvested for hay, and
grazed or plowed under, United States, 1924-47. (3) Map
of soybeans harvested for beans in the USA, acreage, 1944.
90% of soybean acreage is in the North Central region. (4)
Map of farms reporting soybeans harvested for beans, as a
percentage of all farms, United States, 1944. The heaviest
concentration of farms growing soybeans is in the North
Central region. (5) Map of soybeans harvested for beans, as
a percentage of all land used for crops, 1946 (by county).
Soybeans for beans occupied 20% or more of the cropland in
52 counties in 1946. (6) Graph of prices received by farmers
for soybeans, corn, and oats, United States, season average,
1924-47. Soybeans received the highest prices followed by
corn then oats. (7) Graph of acreage of soybeans for beans
and other specified crops harvested in Indiana, Illinois,
and Iowa, 1924-47. Soybeans take up a small percentage
of the total acreage. (8) Graph of trends in yield per acre
of soybeans for beans, corn, oats, and winter wheat, in five
Corn Belt States (Illinois, Iowa, Indiana, Ohio, Missouri),
1925-47. 5-year moving average (1925-29 = 100). Yields of
soybeans have increased the most (in 1940 they were 50%
above 1929), followed by corn, winter wheat, oats. “The
principal factors influencing the upward trend in yield of
soybeans appear to have been improvement of varieties and
mechanization of harvesting operations [which has reduced
harvesting losses]. Additional factors were experience
with the crop, better management of soils, more timely
operations,... and other phases of mechanization... plus
increased use of inoculation, row planting, and improved
cropping systems.”
(9) Map of soybeans: Yield per acre, 3-year average,
1942-44. Areas of highest yields of soybeans for beans
coincide closely with the areas of heaviest concentration of
soybean acreage. There are some exceptions: Illinois is north
west of the area of heaviest acreage concentration, Iowa is
the highest yielding area southeast of the most concentrated
acreage. (10) Graphs of production of vegetable oils (crude
basis) and oilseed meals (including cake) from soybeans and
other oil crops, domestic materials only, United States, 192446.
Tables show: (1) Acreage of soybeans planted for all
purposes, United States, and selected groups of States,
averages 1925-29, 1930-34, and 1935-39, and each year from
1940 to 1947. (3) Plant-food elements added or removed by
selected crops. (4) Average yields of corn, soybeans, oats,
and wheat in the first year after soybeans and other specified
crops, Indiana experiments, 19 years, 1922-1940. (5) Yields
per acre of corn following corn and following soybeans,
Iowa experiments, 1942. (6) Percentages of total cropland
from which specified crops were harvested, and percentages
in pasture and in other uses, five Corn Belt States, 1947.

(7) Corn-soybean yield rations in five Corn Belt States,
averages 1925-29, 1935-39, 1942-46. (8) Soybeans, corn,
oats, and winter wheat: Average net returns per acre on
farms keeping farm-account records in Champaign and Piatt
Counties, Illinois, specified years, 1937-1946. (9) Average
value per acre for soybeans, corn, and oats, Illinois, 1925-29,
1930-34, 1935-39, and annual 1940-47 and index numbers
(1935-39 = 100). (10) Labor and power inputs per acre for
soybeans on farms keeping cost records in Champaign and
Piatt Counties, Illinois, averages 1924-26, 1937-39, and
1944-46. (11) Acreage, yield, and production of soybeans
harvested for beans, Illinois and Iowa, averages 1935-39,
1942-45, and estimated 1955 at alternative price ratios. (12)
Acreage of soybeans harvested for beans, United States
and specified groups of States, averages, 1935-39, 1942-45,
and estimated 1955 at alternative price ratios. (13) Acreage,
yield, and production of soybeans harvested for beans,
United States, averages 1935-39, 1942-45, annual 1946-47,
and estimated, 1955, at alternative price ratios. (14) Fats and
oils produced from domestic materials, and net trade, United
States, average 1935-39 and annual 1943-46. (15) Highprotein feeds produced from domestic materials, and net
trade, United States, average 1935-39, annual 1943-46. (16)
Acreage, yield, and production of soybeans in the United
States, 1924-47. (17) Percentage that the acreage of soybeans
harvested for beans is of the acreage planted for all purposes,
United States and selected groups of States, averages 192529, 1930-34, and 1935-39, and each year from 1940 to 1947.
(18) Supply and utilization of soybeans in the United States,
1924-1947. Supply: Total stocks, production (bushels),
imports, total supply. Utilization: Seed, feed, processed for
oil and meal, exports, other uses, carryover. (19) Utilization
of soybean oil by classes of products, United States, 193117. Food products: Margarine, shortening, other (mainly in
salad and cooking oils, mayonnaise, and salad dressings, and
direct use in homes, bakeries, restaurants, and institutions),
total. Nonfood products: Soap, paint and varnish, other
drying oil products, miscellaneous nonfood products, loss
including oil in foots, total, total domestic disappearance.
(20) Supply and utilization of soybean-oil meal and cake,
United States, 1924-46. Supply: Domestic production,
imports, total supply. Utilization: Feed, food, industrial
and other, exports. (21) Average yield per acre of soybeans
harvested for beans, United States and specified groups of
States, averages 1935-39, 1942-45, and estimated 1955 at
alternative price ratios. Note: The highest yields were in
the Corn Belt; 19.2 bu/acre in 1935-39 and 19.6 bu/acre in
1942-45. (22) Production of soybeans in the United States
and specified groups of States, averages 1935-39, 1942-45,
and estimated 1955 at alternative price ratios. (23) Seasons
average prices of soybeans, soybean-oil meal, and other
specified vegetable oils and oil meals in the United States,
1924-46 (incl. peanut, cottonseed, and linseed oils). Address:
Agricultural Economist, Bureau of Agricultural Economics,
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USDA.
4883. Erdman, Lewis W. 1948. Legume inoculation: What it
is. What it does. Farmers’ Bulletin (USDA) No. 2003. 20 p.
Dec.
• Summary: Contents: Legume inoculation, an important
discovery. The legumes. Nitrogen and root nodules.
Nitrogen fixation by legumes. The legume bacteria. Strain
variation among legume bacteria. Necessity for inoculation.
Conditions that affect legume bacteria. Preparation and use
of commercial cultures. Inspection of legume inoculants.
Research with legume bacteria. Economic importance of
legume inoculation.
“Leguminous plants–used for hay, seed. or cover crops
or pasture–are valuable in increasing crop production and in
improving soil quality.”
“Inspection of legume inoculants: To protect farmers
from buying worthless cultures, certain control agencies
have been set up. In 1916 the United States Department of
Agriculture began testing commercial legume inoculants
in accordance with an act of Congress providing for soil
microbiological investigations. Cultures have been procured
each year in the open market and tested on the legume
plants for which prepared. From time to time results of
these tests have been published along with the names of
the manufacturers or distributors. This testing work is still
carried on by the Department, although to a more limited
extent than in the past. The testing process consists of
inoculating seed according to directions on the container
and planting them in sterile sand moistened with a sterile
nutrient solution. Great care is taken to prevent entry of
nodule bacteria and the transfer of bacteria from one seed
pot to another. A culture is considered unsatisfactory if under
these conditions it fails to produce nodules, to increase
plant growth, or to produce a plant that is darker green than
uninoculated controls.
“In addition to testing commercial legume inoculants
over this period, the Department has kept in close touch with
inoculant producers. Its representatives have visited the more
important laboratories and offered to help the manufacturers
in production problems and thus assure better cultures for
the farmer. A few of the States also have control agencies
to protect their farmers from unscrupulous producers and
dealers. All these agencies have had a decidedly beneficial
effect in bringing about improvements and raising the
standard and quality of inoculants.” (p. 17-18).
Tables show: (1) Protein content of legume and
nonlegume hays. The average protein content of legume
hays is 304 pounds of protein per ton (range: 390 to 235
lbs), whereas for nonlegume hays the average is 156 pounds
(range: 200 to 125 lbs).
(2) Average fixation of nitrogen per acre by legumes.
Ranges from 132 lbs for canning peas to a low of 63 pounds
for soybeans. (3) Cross-inoculation groups: For each group

gives the common name and the scientific name of each
member species. Alfalfa group (15 species). Clover group
(23 species). Soybean group (1 species). Pea and vetch group
(14 species). Cowpea group (30 species). Bean group (2
species). Lupine group (8 species). Specific strain group (11
species).
A photo (p. 5) shows a well-nodulated soybean
root system. Address: Bacteriologist, Div. of Soil
Management and Irrigation, Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration [USDA].
4884. Fisher, H.J. 1948. Report on inspection and analysis
of commercial fertilizers, 1948. Connecticut Agricultural
Experiment Station, Bulletin No. 525. 48 p. Dec. [51 ref]
• Summary: Connecticut law regulates commercial
fertilizers. “The seller is responsible for proper labeling of
each package of fertilizer, for the registration of each brand
sold or offered for sale, for the payment of the required
analysis fee and for the payment of the tonnage tax.”
“Cottonseed, linseed, and soybean meals, when sold or
used for fertilizer purposes, must be registered as fertilizers
and the specified fees paid thereon. For such products the
registration fee is $10.00 for each brand, payable annually,
and six cents per ton tonnage fee, payable semi-annually.
These fees are entirely apart from those required by the
feeding stuffs statute.”
Under “Soy bean oil meal” (p. 28) is only one product /
brand: “Gilt Edge Brand, Central Oil & Milling Co., Clayton,
North Carolina.” Found: 7.42% nitrogen. Guaranteed:
6.56% nitrogen. Address: Chemist in Charge, New Haven,
Connecticut.
4885. Kalton, Robert R. 1948. Breeding behavior at
successive generations following hybridization in soybeans.
Iowa Agricultural Experiment Station, Research Bulletin No.
358. p. 669-732. Dec. [30 ref]
• Summary: “Summary: 1. Bulk F2, F3 and F4 populations
of 25 soybean crosses were grown in replicated trials in
successive years and evaluated for seed yield, date of
maturity, plant height and lodging resistance in comparison
with three of the parental varieties.
“2. The bulk populations of the crosses differed
considerably in mean agronomic performance in each
generation. Differences in mean height, maturity and lodging
resistance among the crosses remained relatively consistent
from generation to generation, indicating that one bulk
generation test would have sufficed for the evaluation of
these characters.
“3. Yield differences among the 25 bulk crosses were not
consistent. Although some crosses were high or low in yield
performance in each bulk test, others varied considerably in
yield from year to year. Consequently, it would have been
difficult to detect and eliminate the poorer yielding bulk
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crosses on the basis of results from a single test.
“4. Yield differences between parental varieties were
a poor indication of bulk population yield performance of
crosses in the early segregating generations.
“5. Mean agronomic performance in the bulk population
trials was not indicative of differences between crosses in
the extent of segregation for factors conditioning maturity,
height, lodging resistance and seed yield.
“6. Two of the highest and two of the lowest yielding
crosses were selected on the basis of their yield performance
in bulk population trials for a study of breeding behavior at
successive generations by the use of the pedigree method.
“7. Two spaced F1 plant studies showed that the
extent of heterosis for seed yield among these four crosses
in comparison to Richland, the common parent, was not
associated to any appreciable degree with differences in
subsequent bulk population or pedigree yield performance.
“8. Average plant height and maturity differences
among the four crosses in the F1 generation in relation to the
common parent persisted in all advanced generation tests.
“9. Plant height and maturity measurements made on
spaced F2 plants in each cross provided a relatively good
estimate of average progeny performance for the same
characters in F3 and F4 generations.
“10. Seed yield measurements made on spaced F2 plants
were of little value in predicting the yield potentialities of
their F3 and F4 progenies.
“11. Replicated tests of progenies in 77 randomly
selected F2 plants in each cross indicated a high degree of
heterozygosity for factors conditioning each agronomic
character studied.
“12. Results of replicated progeny tests of five randomly
selected F3 plants in each of 15 F3 families per cross
also showed that there was little homozygosity in the F3
generation for factors conditioning maturity, height and
lodging resistance.
“13. Selection for differences in seed yield among F3
lines did not seem warranted on the basis of results obtained
in the F4 generation.
“14. Breeding behavior for lodging resistance appeared
somewhat less consistent than breeding behavior for plant
height and maturity among the four crosses.
“15. All results appeared to justify the conclusion that
soybean varieties differ widely in combining ability for
factors determining the agronomic characters studied in this
investigation.
“16. Neither the bulk nor the pedigree method of
early generation testing for yield, as used herein with four
soybean crosses, was very reliable for estimating their yield
potentialities, at least before the F4 generation.
“17. A strong and consistent positive association was
observed between maturity and plant height in the F2 to F4
generations of all crosses in the pedigree study. These data
indicated that selection for a combination of tall early plants

would have been difficult.
“18. Although maturity and plant height generally were
positively associated with yield, the degree of relationship
was not sufficiently consistent to indicate that desirable
combinations of these characters could not have been found
in the segregating populations of the four crosses.
“19. The degree of association between lodging
resistance and yield in F3 and F4 generations of the pedigree
study was too small to be of significance.
“20. Several reasons were postulated for the differential
reaction of soybean crosses, as compared with small grain
crosses, to methods of early generation testing for yield.”
Address: Farm Crops Subsection, Agronomy Section, Iowa
State College of Agriculture and Mechanic Arts, Ames, Iowa.
4886. Northern Regional Research Laboratory. 1948-1953.
List of publications: Vegetable oils and related subjects
(1948-1953). USDA Bureau of Agricultural and Industrial
Chemistry. AIC-184. Supplements 1-6. 15 p. Supplements
issued annually. [110 ref]
• Summary: At least half of these publications are about
soybean oil. Supplement 1. 1948–No. 111-132; 2 p.
Supplement 2. 1949–No. 133-147; 2 p. Supplement 3. 1950–
No. 148-165; 2 p. Supplement 4. 1951–No. 166-188; 2 p.
Supplement 5. 1952–No. 189-218; 3 p. Supplement 6. 1953–
No. 219-234; 2 p. Address: Northern Regional Research
Lab., Peoria, Illinois.
4887. Beach, Eliot F. 1948. Proteins in human nutrition
(Historical). In: M. Sahyun, ed. 1948. Proteins and Amino
Acids in Nutrition. New York: Reinhold Publishing Corp. xvi
+ 566 p. See p. 1-45. Chap. 1. [114 ref]
• Summary: This is one of the best historical overviews seen
on this subject. The two great early pioneers were Liebig
and Voit, both Germans. However: “To Antoine Laurent
Lavoisier (1743-17994), Karl Wilhelm Scheele (1742-1786),
Daniel Rutherford (1749-1819) and Joseph Priestly (17331804) go the honors for the basic discoveries and techniques
which nourished modern chemical theory in its infancy.”
An asterisk at the end of this chapter title refers to a
footnote: “A Syllabus (unpublished), prepared by C.M.
McCay at Cornell University, Ithaca, New York, for his
course in Advanced Animal Nutrition, provided valuable
orientation material for this historical review.
Contents: Introduction. Justus von Liebig: Foundation of
the German School: The occurrence and variety of proteins,
early studies of the properties and composition of proteins,
metabolism of proteins, function of protein as food.
Carl Voit and his contemporaries: Nitrogen balance
studies, levels of dietary protein, protein and specific
dynamic action, nutritive values of proteins, protein analysis.
Modern concepts of protein: Protein requirements,
protein split-products and their nutritive value, indispensable
amino acids, vitamin chemistry, biological value of proteins.
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This chapter contains photos or illustrations of the
following pioneers in protein nutrition: Justus von Liebig
(1803-1873) and his family. Liebig’s restored laboratory in
Giessen, Germany. Iacopo Bartolomeo Beccari (1682-1766).
Joseph Gay-Lussac (1778-1850). François Magendie (17831855). Gerard J. Mulder (1802-1880). J.B. Boussingault
(1802-1887). Claude Bernard (1813-1878). Carl Voit (18311908). Frederick Woehler (1800-1882). Eduard Pflueger
(1829-1910). Max Rubner (1854-1932). W.O. Atwater
(1844-1907). Russel Henry Chittenden (1856-1943). Thomas
B. Osborne (1859-1929). Lafayette B. Mendel (1872-1935).
Address: Asst. Director, Research Lab., Children’s Fund of
Michigan, Detroit, MI.
4888. Breed, R.S.; Murray, E.G.D.; Hitchens, A.P. eds.
1948. Bergey’s manual of determinative bacteriology. 6th
ed. Baltimore, Maryland: The Williams & Wilkins Co. xvi +
1529 p. See p. 708-11. 24 cm. Index of names of genera and
species.
• Summary: The natto bacterium, Bacillus subtilis, is part
of “Family XIII [p. 704]. Bacillaceae Fisher (* = Revised
by Nathan R. Smith, U.S. Bureau of Plant Industry Station,
Beltsville, Maryland (Bacillus), Aug. 1943,...).” In this
family, Genus 1 (p. 705) is Bacillus Cohn (1872) (Beitrage
z. Biol. d. Pflanzen, 1, Heft 2, 1872, 146 and 175). From
Latin bacillum, a small stick. A history and description of the
genus is given.
There follows (p. 706) a “Key to the species of genus
Bacillus.” The first species is “1. Bacillus subtilis.” It has
these characters: “I. Mesophilic (good growth at 30ºC),
aerobic (sometimes grow at low concentrations of oxygen).
“A. Spores ellipsoidal to cylindrical, central to terminal,
walls thin. Sporangia not distinctly bulged. Gram-positive.
“1. Diameter of rods less than 0.9 micron. Cells from
glucose or glycerol nutrient agar stain uniformly.
“a. Growth at pH 6.0. Acetylmethylcarbinol produced.
“b. Gelatin hydrolyzed (Frazier method). Acid from
xylose or arabinose with ammoniacal nitrogen.
“c. Starch hydrolyzed. Nitrites produced from nitrates.”
Two varieties are also described: “1a. Bacillus subtilis
var. aterrimus. “1b. Bacillus subtilis var. niger.
Note: No variety natto is described.
On pages 708-11 is an article titled Bacillus subtilis
Cohn, emend., By N.R. Smith. In this long discussion (and
in the index), the word “natto” is mentioned only once on p.
710: “Bacillus natto Sawamura, Bull. Coll. Agr., Tokyo, 7,
1906, 108.” This species is considered “probably identical
with or variants of Bacillus subtilis.”
The first edition of this book appeared in Aug. 1923.
The title page of this 6th edition (1948) states that the three
main authors were “Assisted by sixty contributors whose
names and contributions appear in the pages immediately
following.” After each contributor is the name or names of
the genera to which he has contributed and the page number.

The first entry (for example) is: Allen, O.N. Rhizobium. 223.
The Introduction begins (p. 1): “No organism can be
classified before we have determined, through detailed study,
its morphological, cultural, physiological, and pathogenic
characters.”
An interesting chapter near the front of this book (p. 5)
is titled “Historical survey of classification of bacteria, with
emphasis on outlines proposed since 1923.” The first simple
system was developed by Müller in 1773.
This book contains thousands of references; they are
located in the description and classification of each genus
and species. Address: 1. New York State Experiment
Station (Cornell Univ.), Geneva, New York; 2. McGill
Univ., Montreal, Province Quebec, Canada; 3. Univ. of
Pennsylvania, Philadelphia.
4889. Hill, Charles R. 1948. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 9.
• Summary: “Four varieties were sown. Seeding date was
6/1, and emerged uneven 6/21, making little growth until the
last of June after which time they grew rapidly, but were a
total loss by grasshoppers.”
Note: No soybean trials were conducted in 1949.
Address: Superintendent, Sheridan Field Station, Sheridan,
Wyoming.
4890. Hutcheson, Thomas Barksdale; Wolfe, Thomas
Kennerly; Kipps, Michael Smith. 1948. The production of
field crops: A textbook of agronomy. 3rd ed. New York, NY:
McGraw-Hill Book Co. xv + 430 p. Illust. Maps. Index. 24
cm. [8 soy ref]
• Summary: The chapter on “Harvesting and storage of grain
crops” as two sections (p. 124, 131) on soybeans; the second
concerns shrinkage during storage.
The chapter on “Haymaking” has a section on legumes
which states (p. 137): “Soybeans may be cut for hay over a
period of several weeks with good results. Other things being
equal, soybeans are best harvested when the seeds are well
formed and before the lower leaves turn yellow.”
Chapter 25, titled “Soybeans (Soja max)” has the
following contents (p. 253-62): Introduction. World
production. Production in the United States. Historical.
Varieties and their distribution. Classification of varieties
(based on Morse and Cartter 1939) based on earliness of
maturity and four uses of the seed. Composition. Botanical.
Uses: Food, oil, hay, silage. Culture: Seeds, time of seeding,
rate of seeding, depth of seeding, inoculation, fertilization
(with phosphorus and potassium), methods of seeding.
Cultivation. Time of cutting for hay. Curing soybean hay.
Time of cutting for seed (The best varieties yield from 2540 bu/acre). “Maximum yields of 50 or more bushels to the
acre have been reported from North Carolina and Tennessee
(Morse 1929). Methods of harvesting seed. Topics for
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discussion.
Facing the title page is a full-page map (from the
USDA Yearbook, 1943-47) showing “Agricultural research
in the United States.” It shows: (1) Headquarters of State
Agricultural Experiment Stations. (2) Regional laboratories.
(3) Bankhead-Jones laboratories. (4) Other research centers.
Another large map (p. 253), based on figures from
the Bureau of the Census shows soybean acreage in the
United States in 1939. Most of the acreage is concentrated
in the Corn Belt states and along the Mississippi River into
southern Louisiana. A secondary center is in eastern North
Carolina. Practically no soybeans are grown west of 97
degrees longitude.
Thomas K. Wolfe was born in 1892. Address: 1. Dean
of the School of Agriculture, Formerly Agronomy Dep.
Head, Virginia Polytechnic Inst.; 2. Director of Distribution,
Southern States Cooperative, Formerly Prof. of Agronomy,
Virginia Polytechnic Inst. and Agronomist, Virginia
Agric. Exp. Station; 3. Assoc. Prof. of Agronomy, Virginia
Polytechnic Inst. All: Blacksburg, Virginia.
4891. National Soybean Processors Association. 1948. Year
book, 1947-1948 (Association year). Chicago, Illinois. 71 p.
• Summary: The section titled “Officers, directors, and
committees” (p. 12-15) lists the following standing
committees and the companies and individuals that are
members of each: Traffic and Transportation, Research,
Technical, Soybeans Grades and Contracts, Oil Trading
Rules, Meal Trading Rules, Crop Improvement, Soybean
Research Council, Trade Development, Edible Soybean,
Uniform Rules and Standards for Soybean Oil Meal, Fire
Insurance Committee.
The following organizations and individuals are
members of NSPA: Allied Mills, American Soybean
Association (George M. Strayer), Archer-Daniels-Midland
Co., Borden’s Soy Processing Co., Buckeye Cotton Oil Co.,
Cargill, Inc., Central Soya Co., Clinton Industries, Inc.,
Decatur Soy Products Co. Drackett Co., Durkee Famous

Foods, Funk Bros. Seed Co. (E.D. Funk,
Jr.), General Mills, Inc., Glidden Co.,
Gooch Milling and Elevator Co., Hoosier
Soybean Mills, Inc., Iowa Milling Co.,
Louisville Soy Products Corp. (E.F.
Johnson), Northern Regional Research
Laboratory, Pillsbury Feed Mills, Ralph
Wells and Company, Ralston Purina
Co., Roach Soybean Mills (Howard L.
Roach), Shellabarger Soybean Mills,
Simonsen Mill-Rendering Plant, Sioux
Soya Co., Southland Cotton Oil Co.,
Soya Processing Co., Spencer Kellogg
Co., Swift & Company, Toledo Soybean
Products Co.
Note: This is the earliest
document seen (Oct. 2009) that contains the term “Borden’s
Soy Processing Co.” This soybean crusher in Kankakee,
Illinois, was named “Soybean Processing Co.” before it was
purchased by Borden Co. Address: 3818 Board of Trade
Building, Chicago 4, Illinois.
4892. Rusk, H.P. 1948. Nine-year report [of progress in
solving farm problems of Illinois]. Illinois Agricultural
Experiment Station, Annual Report. p. 1-287. For the years
July 1, 1938 to June 30, 1947.
• Summary: Soybeans are discussed in the following
sections and pages: Agronomy investigations: Soybeans
soon lose ability to germinate (p. 35-35; After a three years
storage period [at ordinary room temperatures], only two
of eight varieties of soybeans [25%] showed any viable
seed”). Soybean variety tests are aid to evaluation (p. 36-37;
“Edible varieties also tested. During the period 1938-1946
some 200 varieties of edible soybeans have been studied
for yield, yield, lodging, shattering, and other agronomic
characteristics. These have included the varieties Giant
Green, Imperial, Emperor, Willomi, Bansei, Illington,
Funk’s Delicious, Wolverine, Fuji, Mendota, Tastee, Kanum,
Hokkaido, Aoda, Kia, Sanga, 80144, and Higan”). New
soybean varieties increased and distributed to growers (p.
37; Viking, Chief, Lincoln). Hail causes serious losses to
soybean yields (p. 38). Hormone treatments did not increase
soybean yields (p. 38; The hormones and plant growth
substances were derived from levulinic acid). New soybean
diseases found (p. 39; Wildfire {Pseudomonas tabaci} Wolf
and Foster, Brown stem rot {Cephalosporium n. sp.}).
Livestock investigations: Soybean-meal proteins
improved by methionine (p. 49). Food values of feed
change in storage (p. 56-57). Soybean meal an economical
supplement for lambs (p. 62). Soybean meal a good
supplement for pigs on pasturage (p. 64-65). Soybean meal
provides protein for turkeys (p. 84).
Agricultural economics investigations: When should
grain be marketed? (p. 142-43; “Farmers usually do not store
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soybeans, yet no grain has shown as marked a seasonal price
advance”). Rivers and highways new means of transporting
grain (p. 143-44; “Transportation is the largest single item
in grain marketing costs”). Machine time and row widths
for soybeans studied (p. 159-60). Determine requirements
for soybean storage bins (p. 160-61). Safe moisture limits
found for soybean storage (p. 161). Soybean quality changes
during storage (p. 162-63). Conditioning soybeans on farm
is practical safeguard (p. 162-63; Conditioning means
reducing their water content, as by circulating heated air plus
ventilation).
Home economics investigations: Different soy flours
tried in baked products (p. 213-14). Address: Director.

Soybean Regional Laboratory in Urbana, Illinois. Perhaps
1948. Full page.
These digital photos, with captions and dates, were sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).

4893. Smith, A.K. 1948. Microorganisms collected in China,
Japan, and Korea. 7 p. Unpublished typescript.
• Summary: Dr. Smith collected 100 samples in Shanghai
(58 samples), Nanking (13), Hangchow, Canton, Tokyo,
Noda (near Tokyo, Japan), Korea (7).

4897. Cochrane, Vincent W. 1949. Crop residues as causative
agents of root rots of vegetables. Connecticut Agricultural
Experiment Station, Bulletin No. 526. 34 p. Jan. [51 ref]
• Summary: The section titled “Series II. The effect of
timothy and soybean on root rot” (p. 16-20) examined
the effect of these crops and three soil treatments on root
browning and yield of head lettuce and spinach, and on root
browning of potato.
The section titled “Series III. The effect of clover and
soybean on root rot” (p. 21-22) examined the effect of these
crops and three soil treatments on root browning and yield of
head lettuce.
Root rot was less and yields were higher after soybeans
than after the other legume.
“Summary: The experimental evidence supports the
hypothesis that certain plant residues cause an increase in
root rot and a decrease in yield of succeeding crops. The
effect is not explicable on the basis of nutrient starvation
nor on the grounds of simple pathogenesis by a nematode or
microorganism.” “Root rot attributable to the clover residues
reached an average level of 19.5 per cent, as compared
to 10.5 per cent after soybean. The average plant weight
of lettuce after clover was about two-thirds of that in the
soybean controls.”
A photo (p. 13) shows the diseased roots of lettuce
when the previous crop was soybeans. Address: Asst. Plant
Pathologist, New Haven, Connecticut. Present address: Dep.
of Biology, Wesleyan Univ., Middletown, Connecticut.

4894. U.S. Congress, House of Representatives. 1948.
Department of Agriculture Appropriation Bill for 1949.
Hearings before the Subcommittee on Appropriations, House
of Representatives, 80th Congress, 2nd session. Part I.
Washington, DC: Government Printing Office. See p. 17, 26,
579.
• Summary: In the section titled USDA “Agricultural
Research Administration,” under “Special research fund” (p.
17) we read that this fund was authorized by section 4, title I,
of the Bankhead-Jones Act (approved June 29, 1935). Nine
regional laboratories have been established under the Act.
One of these is the Soybean Regional Laboratory, Urbana,
Illinois.
A table (p. 26), in the section on Agricultural Research
Administration, under “Special research fund” shows that
appropriation of: “(b) $5,000 for construction of seed and
equipment storage building at the Soybean Laboratory.” A
summary (p. 579) repeats the information from p. 26.
Note 1. These funds were used to start what is today
called the USDA Soybean Germplasm Collection.
Note 2. This is the earliest document seen (Dec. 2016)
concerning any soybean germplasm collection, worldwide.
In fact, the USDA germplasm collection at Urbana was
started in 1948. Address: Washington, DC.
4895. W.J. Morse and USDA co-workers in the 1948
(Photographs). 1948.
• Summary: (1) 1948 Aug.–Dr. Lew Allison (left, in a white
shirt and necktie) and W.J. Morse (right, in a coat) at the
Soybean Experimental Plots in Beltsville, Maryland.
(2) 1948 Aug.–Dr. Lew Allison (left), William Stuart
(center) and W.J. Morse (right, in a hat) in Beltsville.
(3) 1948 Aug.–W.J. Morse (in a hat and smoking a
cigarette) in Beltsville. (4) Conference of Collaborators at the

4896. Beckel, Arthur C.; Belter, Paul A. Assignors to the
USA as represented by the Secretary of Agriculture. 1949.
Still and decanter for the recovery of products from alcoholic
solutions of oleaginous materials. U.S. Patent 2,460,117. Jan.
25. 4 p. Application filed 26 Aug. 1946. 1 drawing. [7 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: 1. Peoria, Illinois; 2. Pekin, Illinois.

4898. Kalton, R.R.; Weber, C.R.; Eldredge, J.C. 1949. The
effect of injury simulating hail damage to soybeans. Iowa
Agricultural Experiment Station, Research Bulletin No. 359.
p. 733-96. Jan. [17 ref]
• Summary: This publication appears to be based on an
earlier Iowa State Experiment Station, Mimeograph titled
“Progress Report, Soybean hail damage experiments, 1945.”
Losses to Iowa crops from hail damage averaged over
$3 million per year from 1923 to 1942. The area planted to
soybeans increased from 170,000 acres in 1936 to 1.5 million
acres in 1946. In order to help in assessing hail damage to
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this crop, experiments were designed in which simulated hail
damage (defoliation, stem bruising, decapitation, etc.) was
inflicted on replicated plots of soybeans at different stages of
development. The type and extent of damage, and the mode
of recovery is discussed. Generally, damage inflicted after
seeds begin to develop in the lower pods caused in yield
of 27, 50, or 77% for light, medium, or heavy hail damage
respectively. Address: Ames, Iowa.
4899. Lewis, A.J. 1949. Paints from soybean oil. Soybean
Digest. Jan. p. 16-17.
• Summary: Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Laboratory, May 25-27,
1948. In the fall of 1936 NRRL’s work with soybean oil in
protective coatings began; they “inherited the exposure test
fences at the South Farm of the University of Illinois which
had been constructed and used for testing the durability
of interior and exterior paints containing up to 35 percent
of soybean oil.” These were experimental paints made by
various manufacturers at the request of Dr. W.L. Burlison.
His work with interior paints began in 1931 and with exterior
paints in 1932. Address: Paint chemist, Northern Regional
Research Lab., Peoria, Illinois.
4900. New York Times. 1949. Soy bean oil improved. Feb. 3.
p. 28.
• Summary: The USDA laboratory at Peoria, Illinois, has
found that adding 3-4 ounces of citric acid to soybean oil
eliminates the off-flavor (the “grassy” or “fishy” flavor) and
thus makes the oil taste much better, especially in salad oils
and dressings.
“The idea of refining soy oil with citric acid was first
utilized [discovered] in Germany.”
Peoria scientists have shown that the citric acid
combines with tiny pieces of metal in the oil. These pieces,
perhaps acquired through contact with metal equipment or
containers, are responsible for the off-flavor that had held
back wider use of this inexpensive oil.
4901. Feaster, Carl V. 1949. Influence of planting date
on yield and other characteristics of soybeans grown in
southeast Missouri. Agronomy Journal 41(2):57-62. Feb. [4
ref]
• Summary: In southeast Missouri the growing season is
long, and consequently, soybeans are frequently planted
from mid-April to mid-July. The varieties grown range in
maturity from those commonly grown in the central Corn
Belt to those commonly grown in the northern Cotton Belt,
the greater portion of the acreage being planted to full-season
varieties such as Ralsoy, Arksoy, and Ogden. Under these
conditions, it seems necessary to determine the favorable
planting time and the effect that planting date has upon
maturity, seed yields, and seed quality of different varieties.
“A study to gain information on the effect of date

of planting was conducted cooperatively by the U.S.
Regional Soybean Laboratory and the Missouri Agricultural
Experiment Station on the Southeast Missouri Experiment
Field at Sikeston in the four-year period 1942 through 1945.”
Five varieties were tested: Ralsoy (137), S-100 (124),
Boone (117), Chief (109), and Dunfield (100). In parentheses
after each is the rated maturity in days if planted on June 1
at Sikeston, Missouri. These soybean varieties were selected
to represent maturity groups commonly grown from the
central Corn Belt to the northern Cotton Belt. Address: U.S.
Regional Soybean Lab., Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agric. Engineering,
Agricultural Research Administration, USDA; Missouri
Agric. Exp. Station, Columbia.
4902. Hartwig, Edgar E.; Bounds, Elaine. comps. 1949.
Results of the Cooperative Uniform Soybean Tests, 1948:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 149. Feb.
116 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/48soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of nurseries [on
outline map of south-eastern USA]. Weather data. Methods.
Uniform test, Group IV. Preliminary uniform Group IV.
Uniform test, Group V. Preliminary uniform Group V.
Uniform test, Group VI. Preliminary uniform Group VI.
Uniform test, Group VII. Preliminary uniform Group VII.
Uniform test, Group VIII. Disease investigations.
Page 1: “Introduction: The program of the U.S. Regional
Soybean Laboratory includes developing and evaluating
soybean varieties for industrial utilization. As a means of
evaluating present varieties and new strains developed
through breeding, replicated plantings are made under a wide
variety of environmental conditions. Because soybean strains
are very sensitive to photoperiod, it has been necessary
to classify types into maturity groups. For convenience
these maturity groups are designated Group 0, I, II, to VII,
VIII, extending from north to south. This report includes
a summary of agronomic and chemical characteristics of
varieties and new strains for the Southern States. Maturity
groups included are IV, V, VI, VII, and VIII.
“The cooperative program between the Soybean
Laboratory and the states in the southern region was initiated
in 1943. At that time there was only limited information
available showing the regions of adaptation of the existing
varieties of soybeans. During the first few years most of the
strains included in the uniform nurseries were established
varieties. As agronomic and chemical data were accumulated
on these strains, the poorer producers were eliminated from
the tests. At the present time, the material grown in the
regional nurseries comprises top-producing varieties and new
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selections from the breeding programs. This testing program
gives agronomic and chemical data from a wide variety of
conditions. Because of these tests, the breeder can get new
strains into production in a minimum amount of time.
“A wide range of soil and climatic conditions exist in
the region. It is too much to expect that any one variety
should give top performance in all areas where a particular
maturity group is to be grown. As an aid in recognizing
regional adaptation, the region has been subdivided into five
rather broad areas, which still represent a wide range of soil
types. These are: (1) the East Coast, consisting of the Coastal
Plain of Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting of the Coastal
Plain soils of the lower half of South Carolina, Georgia,
Florida, Alabama, and Mississippi; (3) the Upper and Central
South, including the Piedmont soils between the Coastal
Plain and Mississippi Delta; (4) the Delta area, composed
of the alluvial soils from the Mississippi River in Missouri,
Arkansas, Tennessee, Mississippi, and Louisiana; and (5) the
West, or Southwest, comprising the western half of Arkansas
and Louisiana, Oklahoma and Texas. A map is included to
illustrate those areas.
“As further aid in interpreting yield responses, rainfall
data is reported for many of the locations where nurseries
were grown. Since much of the summer rainfall is from local
showers, rainfall is reported only for those locations where
records were taken close to the nurseries. Daily minimum
and maximum temperatures are reported from representative
locations for the production areas.
“Rates of fertilization [sic, are] is reported for those
locations where the plots wore fertilized. Soil type is
reported for all locations.”
Pages 3-4: Location of cooperative nurseries [and
cooperators].
Unnumbered page: Map of southern states showing
location of most of the cooperative uniform tests, 1948.
Page 5: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance).

Powers furnished guidance and transportation in seeking
information.”
In China, nearly 90% of the people are farmers.
“Agriculture is their most important industry.” In north
China, the crops (including soybeans) are similar to those in
the USA. In “south China there is less diversification and the
principal crop is rice.”
“The high density of population in China dictates
a vegetarian diet for most of the people, especially her
peasants. I was informed by the best authorities that
customarily the peasants of China eat meat only three times
a year, on their three great holidays, the Dragon Festival, the
Autumn Festival, and their New Year’s celebration.” The
Chinese diet is very well balanced.
Note: This article is the cover story. And this is the first
issue of Soybean Digest with a photograph on the cover; it
shows a girl selling soy sprouts in Canton, China. Address:
Northern Regional Research Lab., Peoria, Illinois.

4903. Smith, Allan K. 1949. Oriental use of soybeans as
food: With special attention to farming practices. Notes on
Oriental farming practices. I. China. Soybean Digest. Feb. p.
15-17.
• Summary: Contents: Introduction. Farming conditions.
Oilseed production. “On a visit to China, Japan, and Korea
during the summer of 1948, the author as a representative of
the Northern Regional Research Laboratory, was given the
opportunity of studying the methods of Oriental people in
using soybeans as food and to collect microorganisms used
in fermenting soybeans and other fermentable products.”
“In Japan, the natural resources and the food
processing sections of the Supreme Command of the Allied

4905. Courier (Champaign-Urbana, Illinois). 1949.
Hackleman gets leave for 20-state tour. March 4. p. 3.
• Summary: The university granted Hackleman a six-month
leave to study seed and pasture improvement programs in 20
states. By mid-September he expects to have covered at least
10,000 miles. The names of the 20 southern and western
states he plans to visit are listed.

4904. Wiebe, Richard; Nowakowska, Janina. 1949. The
technical literature of agricultural motor fuels: Including
physical and chemical properties, engine performance,
economics, patents, and books. USDA Bibliographical
Bulletin No. 10. vi + 259 p. Feb. See p. 183, 195. [1562 ref]
• Summary: A good annotated bibliography and review of
the literature before 1949 on fuels from agricultural sources.
Section VI (p. 183-95), titled “Vegetable oils: Preparation of
fuels and performance data,” includes 99 references (#11551253) to the use of vegetable oil as diesel fuel from 1920
to 1947. Soy is mentioned 29 times in this book on pages
32, 183-91, and 195. Many of the diesel references concern
thermal or catalytic cracking of vegetable oils to produce
varying amounts of hydrocarbons that boil in the diesel fuel
range. The book also includes an author index and a subject
index.
Note: This book won the Oberly Award for Bibliography
in Agricultural Sciences in 1951. Address: Chemists,
Northern Regional Research Lab., Peoria, Illinois, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration.

4906. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March
2-4, 1949. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 152. March 4. 25 + 9 p.
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• Summary: “The Fourth. Work Planning Conference of the
Southern States technical collaborators of the U.S. Regional
Soybean Laboratory was held in Birmingham, Alabama,
on March 2-4, 1949, to review the accomplishments of
the cooperative soybean research conducted during the
past season and to plan future investigations. Birmingham
was chosen for the meeting this year on a trial basis, as it
appeared to be centrally located for all collaborators.
“Wednesday, March 2–Edgar E. Hartwig, Chairman
“The conference was called to order at 9:00 a.m. in a
conference room of the Hotel Bankhead. The following were
in attendance:
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas
“Allison, J.L., Sr. Pathologist, Forage Crops and
Diseases, U.S.D.A., Beltsville, Maryland
“Canode, G.L. Agronomist, Oklahoma Experiment
Station, Stillwater, Oklahoma
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Cowan, J.C., Head, Oil & Protein Div., Northern
Regional Research Laboratory, Peoria, Illinois
“Craigmiles, J.P., Agronomist, Georgia Experiment
Station, Experiment, Georgia
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri
“Gore, U.R. Agronomist, Georgia Experiment Station,
Experiment, Georgia
“Gray, J.P. Agronomist, Louisiana Experiment Station,
Baton Rouge, Louisiana
“Hartwig, E.E., Agronomist, Delta Experiment Station,
Stoneville, Mississippi
“Johnson, H.W., Agronomist, North Carolina
Experiment Station, Raleigh, North Carolina
“Johnson, H.W., Pathologist, Forage Crops & Diseases,
U.S.D.A. Stoneville, Mississippi
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Miley, D.G., Superintendent, Delta Branch, Mississippi
Experiment Station, Stoneville
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“Myers, W.M. Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“Nelson, W.L., Agronomist, North Carolina Experiment
Station, Raleigh, North Carolina
“O’Kelly, J.F., Agronomist, Mississippi Experiment
Station, State College, Mississippi
“Paden, W.R., Agronomist, South Carolina Experiment
Station, Clemson, South Carolina

“Pitner, J.B., Agronomist, Rockefeller Research
Institution, Mexico City, Mexico
“Potts, R.C., Agronomist, Texas Experiment Station,
College Station, Texas
“Simmons, C.F., Agronomist, Alabama Experiment
Station, Auburn, Alabama
“Skold, L.N., Agronomist, Tennessee Experiment
Station, Knoxville, Tennessee
“Smith, R.L., Agronomist, North Florida Experiment
Station, Quincy, Florida
“Smith, T.J., Agronomist, Virginia Experiment Station,
Blacksburg, Virginia
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Reports of Research Dr. Edgar E. Hartwig opened the
conference with an outline of the subjects to be covered
during the meeting. The morning was to be devoted to brief
reports by the collaborators on high-lights of the work in
their state and factors of importance in determining the types
of research that should be outlined for the coming season.
“Arkansas report by C.R. Adair–The estimated acreage
of soybeans harvested for seed in Arkansas in 1948 was
264,000 acres, which was 19,000 acres less than in 1947 but
106,000 acres more than the 1937-46 average. The average
yield per acre in 1948 was 19.5 bushels which was 7.5
bushels more than 1947 and 5.5 bushels more than the 193746 average. The total production in 1948 was 5,148,000
bushels compared with 3,396,000 bushels in 1947 and an
average of 2,296,000 bushels for the 1937-46 period.
“Conditions at planting time were unfavorable because
of excessive rainfall. However, conditions improved as the
season advanced. There was ample summer rainfall in most
sections of the state for development of a good crop. Yields
were reduced by a lack of rainfall on light sandy soils in the
southwestern part of the state.
“The principal areas of soybean production in Arkansas
are the Mississippi Delta in the eastern part of the state,
Grand Prairie and in the Arkansas, lower White, Red and St.
Francis river valleys.
“In the northeastern part of the state Ogden is the
principal variety although there seems to be an increasing
interest in earlier varieties such as S100. Later varieties such
as Roanoke and Volstate have not produced as well as Ogden
and the growers do not like the later varieties because of
danger of rain before harvest.
“In the southeastern part of the state Ogden is the
leading variety although Volstate and Roanoke are grown on
a limited acreage. There is some interest in S100 to be grown
and followed by fall sown oats.
“In the Grand Prairie area Ogden, Arksoy, Tanner and
Volstate are the leading varieties. S100 is grown on a limited
acreage in rotation with fall sown oats. The later (Group VII)
varieties are more popular in this section because S100 and
to some extent Ogden conflict with rice harvest.
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“Groups V, VI and VII are made up of varieties most
widely adapted in Arkansas. Varieties in Group IV can be
grown in the northern part of the state but those varieties
produce less than Group V varieties on the average. The
varieties in Group VIII can be grown in the southern part
of the state but those varieties produced less than the better
varieties in Groups VI and VII. It is planned to devote most
time testing Groups V, VI and VII. Any breeding work that
is done will be to develop strains within the maturity range
of those three groups. Groups IV and VIII will probably
be grown at one place in the state so there will he some
information on new strains in those groups.
“Pod and stem blight and wildfire caused damage in
local areas. Bacterial pustule was quite serious probably
because of the frequent showers during the summer. Varieties
resistant to these diseases would be very beneficial.
Page 12: “November rainfall was above normal in most
sections of the State and seriously hampered harvesting of
soybeans. Fields were so wet that the harvest in December
was also delayed resulting in poor quality beans for many
farmers. An estimated 20% of the crop remained unharvested
on January 1.
“The Experiment Station has received more requests
than in previous years and farmers have shown more interest
in a high yielding early bean in middle and eastern Virginia.
This allows early hogging down where desired and also
permits beans to be harvested for grain in time for seeding
winter cover crops. The best early bean to date is S100
although it is not early enough in some sections.
“The S100 bean is ten days to two weeks earlier than
Ogden in Eastern Virginia. One of its best characteristics is
the excellent quality of the beans. The beans do not mold or
deteriorate to any degree oven though they may be left in the
field six weeks or two months after maturity.
“Several of the newer strains which have been tested in
the past 2-3 years look very promising.
“Report of Soybean Work in Mexico Being Conducted
by John B. Pitner–Dr. Pitner, working on soybean breeding
and production problems for the Rockefeller Institute at
Mexico City, reports that they are enthusiastic about the
prospects of developing the crop. One of the reasons for their
interest is that Mexico imports much vegetable oil, mainly
cotton seed, and would like to develop local oil production
that would give badly needed protein for the people of
Mexico. One of the problems in this area is that they have
a rainy season and a dry season with the rains coming in
late June and ending in October. The soybean appears
to fit in well with wheat in a rotation and applications of
nitrogen are important in securing good yields. A vide range
of soybean selections have been studied under conditions
at the high altitudes near Mexico City and also at one of
their experiment stations at 1500 feet elevation. Selections
in Group V, VI, and VII maturity look best under these
conditions and strain S-100 has given good results. Plantings

at 5000 feet elevation have given the best yields so far.
Introducing a new crop is always a problem, but they are
hoping to build up an acreage and expect yields of around
25 bushels per acre without too much difficulty. Increase
plots of 3-100 and Ogden are now being grown to get a start
toward commercial production.
“Wednesday afternoon, March 2–W.R. Paden, Chairman
“Fertilizer Treatment and Placement Responses by W.L.
Nelson–Soybeans are heavy feeders on the soil, soybeans
and peanuts removing about the same amount of mineral
nutrients. They remove about 60 pounds per acre K2O
[potassium oxide] with tobacco and cotton removing 35
pounds. Soybeans remove about 33 pounds per acre P2O5
[phosphoric anhydride] with tobacco removing only 5
pounds. In North Carolina soybeans give a marked response
to dolomitic limestone and soil at pH 4.5 may need 3½
tons limestone per acre. Some Manganese deficiency is
now showing up, the symptoms being green veins with the
interveinal area yellow. Much of this manganese deficiency
is due to over enthusiastic liming” (Continued). Address:
Secretary to the Conference, Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
4907. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 15: “b. Committee to
consider desirability of outlining general rules for guidance
of the soybean conference group in the increase and release
of new soybean varieties.
“J.P. Gray, W.M. Myers
“D.G. Miley, J.F. O’Kelly
“W.J. Morse, W.R. Paden
“J.L. Cartter, Chairman
“c. Committee to consider needed research on fertilizer
applications and the effect of competition on the accuracy of
yield testing in soybean nurseries.
“C.R. Adair, J.D. Pitner
“E.E. Hartwig, L.N. Skold
“W.L. Nelson
“W.R. Paden, Chairman
“Thursday morning, March 3–C.R. Adair Chairman
“The Breeding Program of the Regional Laboratory in
the Southern States–Past, Present, and Future–Round Table
Discussion–Several ideas were brought out in the round table
discussion on breeding. There was general agreement that
more fundamental genetic work was necessary. Dr. Miley
of the Delta Branch Station, Mississippi Experiment Station
stated that he supported wholeheartedly the idea of more
fundamental studios by the U.S.D.A. staff with more of the
practical breeding work if necessary being carried on by state
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men in order that the fundamental research could progress
rapidly.
“Date of flowering or length of period from flowering
to maturity may have an important bearing on oil content.
Among crosses from low oil parents the high [oil] progeny
may be due to date of blooming–an environmental rather
than genetic effect.
“A desire was expressed for segregating material from
a wider range of crosses for local selection work. More F2
seed can be obtained by spaced F1 plants. If any selection
has been exercised in the F2 generation, this fact is important
to know when studying the F3 and such notes should
accompany the distribution of any of this material, In the F2,
selection can be made for some characters such as maturity
and disease resistance. Dr. Myers expressed the opinion
that if we know more about inheritance of quantitative
characters and what factors could be selected for in the F2
and what could not be, we would be in a position to make
more rapid progress. It was his opinion that we would make
more progress in the next 10 years by concentrating on
fundamental studies coordinated in a balanced program with
practical breeding than we would through practical breeding
alone in a similar length of time.
“Soybean Disease Investigations in the Southern States
by Howard W. Johnson–The attention of those present was
called to pages 102 to 107 of the “Results of the Cooperative
Uniform Soybean Tests, 1948. Part II. Southern States”
where the results of the soybean disease research in the
South has been summarized. Particular attention was called
to page 103 where are listed the varieties and strains in the
uniform groups that appear to be resistant to the bacterial
foliage diseases. In addition to the disease readings made on
the uniform nurseries by the cooperating pathologists, strains
appearing to possess resistance are planted in a special
disease nursery at Stoneville, Mississippi, and an attempt is
made to obtain a uniform infestation of the bacterial foliage
diseases by inoculating spreader [sic] rows of the highly
susceptible Ralsoy variety.
“The work of Graham on the bacterial foliage diseases,
of Lehman on purple seed stain, of Weimer on southern
blight and of Holdeman on anthracnose was reviewed. Tables
of data were presented showing that treating soybean seed
with chemical disinfectants in the fall of harvest or in the
spring before planting resulted in better stands at Stoneville,
Mississippi, but failed to give increased yields with the
relatively high seeding rates used.
“Slides were shown illustrating the injury caused in
soybean nurseries by the velvet bean caterpillar, the bean
leaf beetle and the green clover worm. Practical control of
these pests can be obtained by timely applications of D.D.T.
dust. The copper dusting experiments in North Carolina and
at Stoneville were reviewed and the possibility of using a
D.D.T.-copper dust mixture for control of insect pests and
bacterial foliage diseases was suggested.

“Preliminary results of tests set up at Stoneville,
Mississippi in cooperation with the Southern Regional
Research Laboratory to determine whether a mixture of
propylene glycol dipropionate and 4,6-bis-chloromethyl
xylene applied to soybean seed in the fall would prevent loss
of viability during storage were presented.
“While no significant differences were evident in the
data for the first four months of storage, attention was called
to the fact that the test had been set up with S-100 seed,
having an original moisture content of 10.4 percent. Could
the test have been set up earlier while the moisture content
was above 14 percent, it is felt that benefits from treatment
might have been demonstrated.
“Thursday afternoon, March 3–J.P. O’Kelly, Chairman
“The Place of the New Varieties Released in the North
Central States by L.F. Williams–Several new varieties have
been named in the Northern States in recent months and
the origin and place of these may be of some interest to this
group. The Wabash variety is derived from a cross between
Dunfield and Mansoy. This variety is similar to Chief in
maturity and is an improvement over Chief in yielding
ability, resistance to lodging and in oil content of the seed. It
has been a much more dependable yielder in Group IV than
Chief and Gibson. It is being released by Indiana, Illinois,
Missouri and Kansas and is recommended for the Southern
portion of Indiana and Illinois, and the Central portion of
Missouri.
“The Hawkeye variety is descended from a cross
between Mukden and Richland. This variety is of Richland
maturity and is similar to Richland in appearance, but yields
much better, is somewhat taller, and has a higher oil content.
It has been released by Ohio, Indiana, Illinois, Wisconsin,
Iowa, Minnesota, Nebraska and South Dakota. This variety
should replace Richland in commercial production.
“The Monroe variety is from a cross between Mukden
and Mandarin and has been released particularly as an early
variety to precede winter wheat in Northern Ohio. It is
between the two parents in maturity” (Continued). Address:
Secretary to the Conference, Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
4908. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 20: “Based partly on
procedures previously found helpful in other sections the
committee recommended the following six points that might
be useful to the soybean plant breeders.
“1. Regional testing. All soybean selections
contemplated for release should be widely tested in the
region through the facilities of the uniform soybean tests.
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“2. Seed increase. New varieties intended for release
should be simultaneously increased by the interested
experiment stations in the area where the new variety would
be adapted.
“3. Naming varieties. General names should be selected
and announced after seed is available for distribution.
“4. Preventing escapes. Effort should be made to prevent
the escape of small quantities of seed of new soybean
varieties before the time of the official experiment station
release.
“5. Preparation and release of information. The
sponsoring agencies should prepare general information
regarding a new variety and distribute it to other states so
that they could modify and add to it to meet their local
conditions. Only general information should be given to
national farm magazines.
“6. The soybean crop conference should have general
supervision over the release of a new variety.
“The committee suggested that the recommendations
developed by the directors of the North Central States be
given careful consideration by each collaborator in order that
he could come to the next soybean conference prepared to
discuss rules that should be set up in the Southern States.
“It was moved by Dr. Gray of Louisiana that the report
of the North Central Directors regarding “Recommendations
of the Seed Practices Committee of the North Central
Region” be incorporated in the minutes of this conference
so that they could be studied in detail between now and the
next meeting of the Southern Soybean Conference group.
This motion was carried unanimously and the secretary
directed to incorporate these recommendations, if approval
could be secured from Dr. N.J. Volk, Administrative Adviser
of the Regional Technical Committee on Seed Practices of
the North Central Directors. These recommendations are as
follows:
“RECOMMENDATION NO. 1: REGIONAL TESTING
“THE COMMITTEE RECOMMENDS THAT
THE DIRECTORS ASK THE FARM CROPS
RESEARCH WORKERS TO INITIATE OR CONTINUE
COOPERATIVE REGIONAL TRIALS OF ALL
IMPORTANT FARM CROPS, WHERE FEASIBLE, SO
THAT NEW AND PROMISING STRAINS MAY RECEIVE
ADEQUATE REGIONAL TESTING DURING THE
TWO OR THREE YEARS PRIOR TO THE POSSIBLE
DISTRIBUTION OF THE NEW STRAIN OR VARIETY
TO SEED PRODUCERS.”
Page 21: “There have been instances in the past, and
there are several right now, of new varieties ready to be
released that may have regional adaptation but which
neighboring states have not had an opportunity to test
thoroughly. Breeders should be given the opportunity by the
Directors to meet periodically to discuss test results, to select
strains for regional tests, and to inform each other of new
strains approaching release.

“RECOMMENDATION NO. 2: SIMULTANEOUS
MULTIPLICATION
“THE COMMITTEE RECOMMENDS THAT AT THE
TIME IT IS DETERMINED THAT A STRAIN WILL BE
NAMED AND RELEASED THE FOSTERING AGENCY
OR AGENCIES SHALL SUPPLY THE INTERESTED
STATES WITH A REASONLBLE AMOUNT OF SEED
FOR SIMULTANEOUS MULTIPLICATION.
“There are a number of good examples of shortages
of seed in one state or another and of existing policies that
prevented an interested state from securing seed. Approval
of the above recommendation would tend to eliminate such
situations.
“RECOMMENDATION NO. 3: NAMING VARIETIES
“THE COMMITTEE RECOMMENDS THAT ALL
NEW VARIETIES HAVING REGIONAL ADAPTATION
BE GIVEN NAMES OF A GENERAL NATURE
WHENEVER POSSIBLE. THE NAMES SHOULD NOT
BE ANNOUNCED UNTIL AFTER SEED HAS BEEN
PRODUCED FOR GENERAL DISTRIBUTION.
“Possible names should be discussed by the breeders
from the states concerned but final choice should be the
privilege of the originating agency or agencies. Good
examples of satisfactory general names are: Vicland [sic],
Lincoln and Midland.
“RECOMMENDATION NO. 4: PREVENTION OF
ESCAPES
“THE COMMITTEE RECOMMENDS THAT THE
DIRECTORS INSIST THAT PRECAUTIONS BE TAKEN
BY RESEARCH AND EXTENSION WORKERS TO
PREVENT ESCAPES.
“Escapes occur in a number of ways, such as: (1) Seed
given to friends by state and federal employees: (2) Farmers
harvest test strips planted on their farms for demonstration or
testing purposes: (3) Seed deliberately taken by individuals
having no right to the seed. Multiplication of seed via the
escape route makes orderly distribution of seed very difficult.
“RECOMMENDATION NO. 5: PREPARATION AND
RELEASE OF INFORMATION
“THE COMMITTEE RECOMMENDS THAT
PERTINENT INFORMATION AS TO THE BASIC
FACTS OF ORIGIN AND CHARACTERISTICS, AND
DATA JUSTIFYING THE INCREASE AND RELEASE
OF A NEW VARIETY SHALL BE PREPARED BY THE
FOSTERING AGENCY OR AGENCIES. PARTICIPATING
STATES SHALL USE THIS MATERIAL SUPPORTED
OR MODIFIED BY THEM INFORMATION IN STATE
PUBLICITY. PUBLICITY INTENDED FOR NATIONAL
OR REGIONAL PERIODICALS SHOULD INCLUDE
INFORMATION ON THE REGIONAL ADAPTATION OF
THE VARIETY. A UNIFORM DATE FOR THE RELEASE
OF INITIAL PUBLICITY SHALL BE AGREED UPON BY
THE INTERESTED STATES.
“The fostering agency or agencies are best qualified
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to prepare the initial publicity. They have the background
information and facts from which to describe the
development and the characteristics of the variety. Advanced
publicity has often complicated the distribution problem.
In some cases, the publicity has been put out too soon, and
in others, it was not complete. Recommendation No. 5, if
followed, should insure agreement ahead of time on the
nature and time of release of publicity.
Page 22: “RECOMMENDATION NO. 6:
RECOGNITION OF EXISTING CROP CONFERENCES
AND ORGANIZATION OF NEW ONES
“THE COMMITTEE RECOMMENDS: (a) THAT
SPECIFIC CROP CONFERENCES FUNCTIONING
CURRENTLY OR TO BE ORGANIZED ALSO HANDLE
THE SEED DISTRIBUTION PROBLEMS FOR THEIR
RESPECTIVE CROPS IN ACCORDANCE WITH
RECOMMENDATIONS SET FORTH IN THIS REPORT.
WHEN MULTIPLICATION AND DISTRIBUTION
OF A NEW VARIETY ARE TO BE CONSIDERED,
REPRESENTATIVES OF THE SEED PRACTICES
COMMITTEE FROM THE STATES INTERESTED IN
THE VARIETY SHALL AUTOMATICALLY BECOME
MEMBERS OF THE CROP CONFERENCE: (b) THAT
NEW CROP CONFERENCES BE CREATED WHENEVER
THE NEED DEMANDS IT TO HANDLE CROPS
NOT ALREADY COVERED BY A CONFERENCE:
(c) THAT THE UNITED STATES DEPARTMENT
OF AGRICULTURE BE INVITED TO SEND
REPRESENTATIVES TO EACH MEETING: (d) THAT
THE SEED PRACTICES COMMITTEE OF THE NORTH
CENTRAL REGION BE CALLED TOGETHER ONLY
WHEN MATTERS OF POLICY OR SOME PROBLEM
AFFECTING THE WHOLE REGION HAS ARISEN THAT
REQUIRE THE ACTION OF THE ENTIRE COMMITTEE.
“A number of conferences are currently functioning
such as the soybean conference, alfalfa conference, barley
institute, flax institute, wheat conferences and others. Some
of these conferences have been making recommendations
with respect to seed multiplication and distribution
and should continue to do so in accordance with the
recommendations set forth in this report. It is suggested that
closed meetings be held when desirable to discuss problems
pertaining to the recommendations presented herein.
“RECOMMENDATION NO. 7: MASS
MULTIPLICATION AND SEED DISTRIBUTION PLANS
“THE COMMITTEE RECOMMENDS THAT IN
ADDITICN TO CARRYING OUT RECOMMENDATIONS
1, 2, 3, 4, and 5, THESE CROP CONFERENCES SHALL
DEVELOP REGIONAL PLANS FOR THE MASS
MULTIPLICATION AND DISTRIBUTION OF NEW
CROP VARIETIES.
“RECOMMENDATION NO. 8: APPROVAL FOR
MEETINGS AND REPORT OF PROCEEDINGS
“IT IS RECOMMENDED THAT ALL CROP

CONFERENCES CLEAR ALL MEETINGS
THROUGH, AND REPORT PROCEEDINGS TO
THE ADMINISTRATIVE ADVISER OF THE SEED
PRACTICES COMMITTEE.
“Such a procedure would make these meetings official
with respect to the North Central Directors’ Association.
“APPROVED by the North Central Directors April 13,
1948.
“c. Committee to consider needed research on fertilizer
applications and the effect of competition on the accuracy of
yield testing in soybean nurseries–W.R. Paden
“The committee did not recommend any uniform
large scale fertilizer test but drew up the following general
suggestions which the collaborators could adapt to their local
needs:
“Fertilization
“The policy recommended by the committee is that each
cooperator obtain a soil sample from his proposed nursery
area prior to planting and have a test made at his state soil
testing laboratory. This test will serve as an aid for any
soil...” (Continued). Address: Secretary to the Conference,
Agronomist, Forage Crops & Diseases, U.S.D.A., Beltsville,
Maryland.
4909. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 24: “List of Names Used for
Soybean Varieties
“The conference directed the secretary to append to this
report a complete list of all names that have been used for
soybean varieties in the United States.
“This list, which is attached, was prepared by Mr. Morse
as a guide to avoid duplication in naming of new varieties.
Note: This list is identical to the 9-page attachment to
RSLM No. 148 (March 1948).
“Friday morning, March 4–John Gray, Chairman
“Work of the Northern Regional Research Laboratory
by John R. Cowan, Northern Regional Research Laboratory,
Peoria, Illinois. Dr. Cowan reported to the group that Dr.
Milner is now Director of the Northern Regional Research
Laboratory, having been promoted from Head of the
Analytical and Physical Chemical Division. The position as
Head of the Analytical Division will be filled by Dr. Fritz
Scente. A new division has been added to the Laboratory
during the past year, a Motor Fuels Evaluation Division.
The principle accomplishment of the Motor Fuels Division
has been the development of a fuel injector operating off
the manifold pressure of a gasoline engine to inject an
alcohol and water mixture automatically as the manifold
pressure increases. By this device trucks and automobiles
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with relatively high compression engines will be able to use
3-grade low octane gasolines while running under average
light loads and will ordinarily use the alcohol-water mixture
to increase octane rating of the fuel mixture as the power
demand increases either for acceleration or for hill climbing.
The principle has considerable promise and is being actively
tested under practical road conditions.
“The Laboratory has five RMA projects under way in
addition to the regular fund projects: utilization of grain,
flavor stability of soybean oil, development of anti-biotics,
utilization of soybean flour and utilization of lecithin.
“Spectrophotometric methods are being developed
for determining the percentage of the different fatty acids
in soybean oil. Studies are also being made of the refining
losses in soybean oil and the best methods for determining
refining losses. The Laboratory has established an
organoleptic test panel for measuring soybean oil reversions
as a part of flavor stability studies. This method so far has
been the most promising and the only reliable method of
studying flavor revision. The method has been refined to
the point where small differences can be measured fairly
reliably.
“Soybean oil is a major food oil in this country at
the present time, though it may not remain so unless the
problem of flavor reversion can be solved. The Laboratory
and others working on the problem are beginning to see
definite progress though much remains to be done. Among
the causes of flavor reversion are trace amounts of metals.
Iron is the most important and 0.3 parts per million will have
a measurable influence on stability. One part per million
in often present in samples of soybean oil. Citric acid
measurably improves the stability of samples. There are also
a number of other agents including carboxylic acid and some
of the phosphates, which, when added to oil, will make the
iron no longer available as a pro-oxidant. These compounds
are added in trace amounts of water at the start of the refining
process.
“It has been suggested that phosphatides may be the
cause of flavor reversion. Every fraction of phosphatide
material that has been removed from soybean oil and later
re-added has improved flavor stability, thus it is no longer
thought of as a cause of reversion.
“The Laboratory has been working on corn protein and
has developed excellent zein fibers. Dr. Cowan exhibited a
hat made of 15 percent zein and 85 percent rabbit fur that
had excellent durability as a hat material, One advantage of
this zein fiber is that it can be dyed in an acid bath the same
as wool. The fiber has good wet strength, which also is an
advantage over some other vegetable fibers.
“The Engineering Division of the Laboratory has
improved the liquid-liquid extraction process to the point
where a fraction can be produced that is a superior paint oil,
and another fraction produced that is a satisfactory vegetable
oil equal to untreated oil for food use.

“Alcoholic extraction has been developed to where 95
percent alcohol can be used economically without distillation
in a low pressure extractor and a better oil for food use can
be obtained than from hexane extraction. Those oils are
more free of gums. A lighter meal can also be obtained from
the alcohol extraction. The process is in pilot plant scale
and appears promising from the standpoint of economical
operation.
“Another product of the Laboratory has shown
considerable promise. This has been named Gelsoy and
is obtained from water extraction of meal that has been
previously extracted with alcohol to remove a gel inhibitor.
The Gelsoy can be used industrially in crown seals and has a
vegetable glue. As an edible product it can be used in stable
ice cream and as icings and candy.
“Another development of the Laboratory has been the
modification of soybean oil to a product with a configuration
similar to that of tung oil. The process involves addition and
splitting off of chlorine and one of the early difficulties was
that of chlorine removal. Now the process has been refined
to the point where all but one percent of the chlorine can be
removed, making the oil very suitable for industrial use.
“The Paint Section of the Laboratory, using 100 percent
soybean oil in the vehicle, has been able to develop a very
suitable 8-hour drying paint that stands up well and has
no after-tack. Chemists have learned that the addition of 4
percent CaO [calcium oxide / lime], will materially speed
drying, improve durability, prevent dirt collection and
prevent after-tack. The drying time of this paint is around 8
hours compared to 4 hours for linseed oil.
“A discussion of iodine number in relation to soybean
breeding followed Dr. Cowan’s talk and in response to
a question, he stated that flavor reversion, if caused by
linolenic acid, would be a proportional effect and on this
assumption he felt that the lower the iodine number the
more stable an oil should be. Dr. Cowan stated that the rate
of oxidation of oleic, linoleic, and linolenic acids were in
the ratio of 1 to 12 to 24. Thus a small shift in linolenic acid
might be important in oil stability.
“The Conference adjourned after expressing gratitude
to the Bankhead Hotel and to others who had made the
arrangements for the meeting.
“W.J. Morse, Secretary to the Conference. Birmingham,
Alabama, March 4, 1949.” Address: Secretary to the
Conference, Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland.
4909. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 24: “List of Names Used for
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Soybean Varieties
“The conference directed the secretary to append to this
report a complete list of all names that have been used for
soybean varieties in the United States.
“This list, which is attached, was prepared by Mr. Morse
as a guide to avoid duplication in naming of new varieties.
Note: This list is identical to the 9-page attachment to
RSLM No. 148 (March 1948).
“Friday morning, March 4–John Gray, Chairman
“Work of the Northern Regional Research Laboratory
by John R. Cowan, Northern Regional Research Laboratory,
Peoria, Illinois. Dr. Cowan reported to the group that Dr.
Milner is now Director of the Northern Regional Research
Laboratory, having been promoted from Head of the
Analytical and Physical Chemical Division. The position as
Head of the Analytical Division will be filled by Dr. Fritz
Scente. A new division has been added to the Laboratory
during the past year, a Motor Fuels Evaluation Division.
The principle accomplishment of the Motor Fuels Division
has been the development of a fuel injector operating off
the manifold pressure of a gasoline engine to inject an
alcohol and water mixture automatically as the manifold
pressure increases. By this device trucks and automobiles
with relatively high compression engines will be able to use
3-grade low octane gasolines while running under average
light loads and will ordinarily use the alcohol-water mixture
to increase octane rating of the fuel mixture as the power
demand increases either for acceleration or for hill climbing.
The principle has considerable promise and is being actively
tested under practical road conditions.
“The Laboratory has five RMA projects under way in
addition to the regular fund projects: utilization of grain,
flavor stability of soybean oil, development of anti-biotics,
utilization of soybean flour and utilization of lecithin.
“Spectrophotometric methods are being developed
for determining the percentage of the different fatty acids
in soybean oil. Studies are also being made of the refining
losses in soybean oil and the best methods for determining
refining losses. The Laboratory has established an
organoleptic test panel for measuring soybean oil reversions
as a part of flavor stability studies. This method so far has
been the most promising and the only reliable method of
studying flavor revision. The method has been refined to
the point where small differences can be measured fairly
reliably.
“Soybean oil is a major food oil in this country at
the present time, though it may not remain so unless the
problem of flavor reversion can be solved. The Laboratory
and others working on the problem are beginning to see
definite progress though much remains to be done. Among
the causes of flavor reversion are trace amounts of metals.
Iron is the most important and 0.3 parts per million will have
a measurable influence on stability. One part per million
in often present in samples of soybean oil. Citric acid

measurably improves the stability of samples. There are also
a number of other agents including carboxylic acid and some
of the phosphates, which, when added to oil, will make the
iron no longer available as a pro-oxidant. These compounds
are added in trace amounts of water at the start of the refining
process.
“It has been suggested that phosphatides may be the
cause of flavor reversion. Every fraction of phosphatide
material that has been removed from soybean oil and later
re-added has improved flavor stability, thus it is no longer
thought of as a cause of reversion.
“The Laboratory has been working on corn protein and
has developed excellent zein fibers. Dr. Cowan exhibited a
hat made of 15 percent zein and 85 percent rabbit fur that
had excellent durability as a hat material, One advantage of
this zein fiber is that it can be dyed in an acid bath the same
as wool. The fiber has good wet strength, which also is an
advantage over some other vegetable fibers.
“The Engineering Division of the Laboratory has
improved the liquid-liquid extraction process to the point
where a fraction can be produced that is a superior paint oil,
and another fraction produced that is a satisfactory vegetable
oil equal to untreated oil for food use.
“Alcoholic extraction has been developed to where 95
percent alcohol can be used economically without distillation
in a low pressure extractor and a better oil for food use can
be obtained than from hexane extraction. Those oils are
more free of gums. A lighter meal can also be obtained from
the alcohol extraction. The process is in pilot plant scale
and appears promising from the standpoint of economical
operation.
“Another product of the Laboratory has shown
considerable promise. This has been named Gelsoy and
is obtained from water extraction of meal that has been
previously extracted with alcohol to remove a gel inhibitor.
The Gelsoy can be used industrially in crown seals and has a
vegetable glue. As an edible product it can be used in stable
ice cream and as icings and candy.
“Another development of the Laboratory has been the
modification of soybean oil to a product with a configuration
similar to that of tung oil. The process involves addition and
splitting off of chlorine and one of the early difficulties was
that of chlorine removal. Now the process has been refined
to the point where all but one percent of the chlorine can be
removed, making the oil very suitable for industrial use.
“The Paint Section of the Laboratory, using 100 percent
soybean oil in the vehicle, has been able to develop a very
suitable 8-hour drying paint that stands up well and has
no after-tack. Chemists have learned that the addition of 4
percent CaO [calcium oxide / lime], will materially speed
drying, improve durability, prevent dirt collection and
prevent after-tack. The drying time of this paint is around 8
hours compared to 4 hours for linseed oil.
“A discussion of iodine number in relation to soybean
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breeding followed Dr. Cowan’s talk and in response
4910. Alderks, O.H. 1949. The study of 20 varieties of
soybeans with respect to quantity and quality of oil, isolated
protein, and nutritional value of the meal. J. of the American
Oil Chemists’ Society 26(3):126-32. March. [2 ref]
• Summary: Contents: Summary. The yield and quality
of soybean oils from 20 varieties of soybeans: Pilot plant
processing for oil, fatty acid composition of oils, edibility
tests of oil from the twenty strains of soybeans. Yield and
quality of alkali extracted protein: Pilot plant processing
to obtain protein. Yield of protein. Solubility and color of
purified proteins. Amino acid composition and availability of
amino acids to in-vitro digestion of solvent extracted flakes
from 20 varieties of soybeans: Amino acid composition,
enzyme in-vitro digestion tests, descriptions of 20 varieties
by J.L. Cartter.
Note: This work was done in the pilot plant and
laboratory of The Buckeye Cotton Oil Company (subsidiary
of The Procter and Gamble Company). Address: Soybean
Research Council, Technical Div., The Buckeye Cotton Oil
Co., M.A.&R. Building, Ivorydale 17, Ohio. Subsidiary of
Procter & Gamble Co.
4911. American Soybean Association. 1949. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 128 p.
Advertisers’ index. 22 cm.
• Summary: A table (p. 43) shows “Soybeans: supply
and utilization in the United States, 1924-1948” (1,000
bushels). The 11 columns (which are divided into Supply and
Utilization) are: (1) Year, beginning Oct. 1. (2) Total stocks
Oct. 1. (3) Production; crop of year listed first. (4) Imports
for consumption. (5) Total supply. (6) Seed. (7) Feed. (8)
Processed [crushed] for oil and meal. (9) Exports. (10) Other
uses. (11) Carryover Sept. 30.
A table (p. 56) shows “Production of soybean oil and
cake in Canada” (1945-1947). In 1946-47 Canada produced
22.8 million lb of oil and 105 million lb of cake and meal.
Address: Hudson, Iowa.
4912. Dju, Dsai-Chwen; McCay, Clive. 1949. Vigor and
viability in soybeans [and sprouts]. Soybean Digest. March.
p. 22-24. [3 ref]
• Summary: During the last 7 years [i.e., since about 1942]
the factors contributing to the production of satisfactory
soybean sprouts have been studied in the authors’ lab at
Cornell. “Much of the actual sprouting has been carried out
in an automatic watering device that was devised by one of
us in 1942.”
“Beans to be used for sprouting must not only be viable
but must also possess the little understood quality of vigor.
Without the latter, beans mold and sprouts are not edible.”
The best way to preserve viability and vigor is to keep
the beans in a cool place. Storage in inert gases had no

influence on vigor or viability.
Vigor is defined as the percentage of the beans that
reached a length of 2 cm or more. After 6 months storage in
air, at 25ºC the vigor was zero but at 4ºC the vigor was 66%.
Viability is defined as the percentage of beans that
sprouted. After 6 months storage in air, at 25ºC the viability
was 42% but at 4ºC the viability 100%.
Dr. Dju, a graduate student of the Cornell Univ. school
of nutrition, is married to a former Harvard Univ. graduate
student and has returned to China. Dr. McCay is a professor
of nutrition at the experiment station at Ithaca.
Tables show: The effect of various gases on the vigor
and viability of soybeans stored at room temperature (25ºC)
and 4ºC.
Photos show: (1) Dsai-Chwen Dju, PhD. (2) Sprouted
soybeans. (3) A person on a ladder tending the automatic
soybean sprouter. An illustration and diagram shows 3 views
of the automatic soybean sprouter. Address: Animal Nutrition
Lab., Cornell Univ., Ithaca, New York.
4913. Smith, Allan K. 1949. Oriental use of soybeans as
food: Notes on Oriental farming practices. II. China. Soybean
Digest. March. p. 26-28, 30, 32, 34.
• Summary: Contents: Soy sauce in China. Sweet flour
paste–Tien Mien Chang [Chiang]. Soy or vegetable milk
(incl. Willis Miller, yuba). Soybean curd or tofu (incl. use
in Buddhist restaurants to look like meat, poultry, or fish
dishes).
Soybean cheese [fermented tofu]. Fen-t’iao from mung
beans (vermicelli). Fermented soybeans [fermented black
soybeans] (made from small black soybeans). Vinegar
fermentation process.
Concerning soy milk: “The Chinese National
government has taken an active interest in soy milk for
use by its army, Willis Miller, with offices and business
connections in the Henningsen Produce Co. in the Dollar
Building at 51 Canton Road, Shanghai, has just completed
building a soy milk plant for the Chinese government. The
process is patterned after that of the International Nutritional
Laboratories [Dr. Harry W. Miller] at Mt. Vernon, Ohio, for
making a powdered or spray-dried milk. Mr. Miller is also
supervising the installation of a vegetable canning plant for
the same purpose.” Address: Northern Regional Research
Lab., Peoria, Illinois.
4914. Smith, Allan K. 1949. Oriental use of soybeans as
food: Fermented soybeans [Chinese-style] (Document part).
Soybean Digest. March. p. 32.
• Summary: “Small black soybeans are used for this
particular product which is a delicious appetizer with a
characteristic flavor similar to that of soy sauce. In preparing
the fermented beans for table use they are usually soaked in
water for an hour and cooked with vegetables or meat. The
period for fermenting beans is between October and April.
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“For the fermentation process sound whole beans are
cleaned and soaked in water for 24 hours and steamed for 5
hours at atmospheric pressure. The beans should be soft but
not mealy.
“The steamed beans are spread on trays about ½ inch
deep and inoculated with Mucor species [of mold] and
placed in a [warm] room of constant temperature of 30ºC.
[86ºF] and of high humidity. They are incubated for 7 to 15
days, depending on the conditions in the room, and the chief
fermentation takes place at this time.
“The fermented beans are now transferred to an earthen
jar and sealed. The jars are aged 6 months or longer but not
more than 6 years. Some further fermentation takes place
during this period and the flavor and taste improve with time
of aging. The product may now be seasoned and packed in
tins or paper cartons. The seasoning for 150 pounds of beans
may consist of 14-15 lbs. of salt, ½ to 1 oz. of spices, 4-8 oz.
of wine or whiskey.
“The above process was described by Hi-Lieng Lin,
department of agricultural chemistry, National Central
University, Nanking, China.”
Note: Dr. Smith apparently never observed the process
in person. Address: Northern Regional Research Lab.,
Peoria, Illinois.
4915. Smith, Allan K. 1949. Oriental use of soybeans as
food: Soybean cheese [fermented tofu] (Document part).
Soybean Digest. March. p. 30.
• Summary: “Soybean curd, previously described, is the
starting material for making all types of soybean cheese.
In making the curd, it is pressed hard enough so that it can
be cut into small cubes, these varying in size for different
cheese preparations. Significant variations in the process,
besides the microorganisms, are the proportions of salt and
type of solution in which the cheese is aged. The cheese
appears to vary somewhat with the locality in which it
is produced, a variation due probably to the influence
of climatic conditions on the activity of the fermenting
microorganisms.
“At Hangchow they make a cheese product known
as ‘Chee-fan,’ ‘Chee’ meaning cheese and ‘fan’ meaning
small cube, hence a literal translation is ‘small cheese cube.
This type of cheese was reported to be made in only two
localities, Hangchow [pinyin: Hangzhou] and Shoshing
[sic, Shao Hsing; pinyin: Shaoxing, in Chekiang (pinyin:
Zhejiang) province], the home of the famous Shoshing wine.
“Chee-fan is a brownish soft cheese. It has both an
agreeable smell and taste. The following materials and
proportions are recommended for making this cheese.”
A table shows: Soybeans 70 kg. Salt 25 kg. Yellow wine
(Shoshing) 55 kg.
“In making the cheese the pressed soybean curd,
prepared from the recommended amount of beans, is cut into
cubes about ½ by ½ by ¼ inches. The cubes are inoculated

with mold, salted, and placed in an appropriate storage house
for about 7 days for development of mold. The mold (Mucor)
is grown on wheat flour. It exists in Chinese mold of wine
and is white in color. Also, Aspergillus glaucus, blue in color,
apparently takes part in the cheese development. The cubes
are next placed in an earthen crock or wide-mouth bottle of
about 2-gallon capacity, and yellow wine and mold of wine
are added. It is allowed to age in the wine for about 1 year.
“Tsue-fan is another type of cheese that translated
literally means “drunken cheese”. The name probably
reflects the use of wine in making the cheese. The materials
and proportions for this cheese are: A table shows: Soybeans
70 kg. Salt 15 kg. Wine 35 kg.
“The pressed soybean curd, cut into cubes 1½ by 1½
by ½ inches, is boiled in water, cooled, and partly dried. It
is molded and placed in yellow wine (rice wine) with wine
mold added and aged for 6 months.
“Hon-fan is a red cheese that makes use of soy sauce
in its preparation. The materials and their proportions are
as follow: A table shows: Soybeans 70 kg. Salt 30 kg. Soy
sauce 10 kg. Red mold (from Foochow) 0.75 kg.
“This cheese is made in the same manner as “drunken
cheese” except that soy sauce rather than wine is used in
aging the cheese. It was reported that red cheese is made
only in the fall of the year.”
Note: This is the earliest document seen (Oct. 2011)
that uses the term “Chee-fan” or the term “Tsue-fan” or the
term “drunken cheese” or the term “Hon-fan” to refer to
fermented tofu. Address: Northern Regional Research Lab.,
Peoria, Illinois.
4916. U.S. Regional Soybean Laboratory. comp. 1949.
Results of the Cooperative Uniform Soybean Tests, 1948:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 150. March.
98 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1948%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Methods. Uniform test, Group 0. Preliminary
test, Group 0. Uniform test, Group I. Preliminary test,
Group I. Uniform test, Group II. Preliminary test, Group II.
Uniform test, Group III. Preliminary test, Group III. Uniform
test, Group IV. Preliminary test, Group IV. Effect of location
on composition. Disease investigations. Weather summary.
Address: Urbana, Illinois.
4917. Associated Press. 1949. U.S. aide reports a new bread
softener; soybean market may be cut by one-third. New York
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Times. April 1. p. 21.
• Summary: Urbana, Illinois. A new bread softener–a
chemical emulsifier–could replace six times its own weight
in fats and oils used for baking, according to C.L. Pritchard,
director of the USDA Fats and Oils Branch Production and
Marketing.
He said that if this emulsifier comes into widespread use
by bakers, an estimated 600 million to 700 million pounds of
shortening, lard, butter and oils would be eliminated. This is
equal to the production of soybeans from about 3.5 million
acres.
4918. Bill, Frank W. 1949. Usual soybean acreage sought
in USDA goal, price support: Less chance for surplus beans
than corn–Funk. Pantagraph (Bloomington, Illinois). April
26. p. 15.
• Summary: Soybeans planted this spring are guaranteed a
90% parity price as of Sept. 1, and present indications are
that the price support level will be close to $2.12 a bushel for
No. 2 beans.
This news and USDA’s prediction of surplus production
of corn, should justify a good acreage of soybeans planted
this spring, says Eugene Funk, president of Funk Bros. Seed
Co., which has operated a soybean mill in Bloomington
[Illinois] since 1924.
The first guaranteed price for soybeans was in 1927
and 1928 when Funk Bros., the American Milling Co., and
the Grange League Federation joined in a contract [called
“The Peoria Plan”] that promised growers $1.27 to $1.35 per
bushel of soybeans depending on the grade. This was also
the first guaranteed price for any major crop in the USA.
“Attending a soybean miller’s conference at Urbana recently,
Mr. Funk recalled old times.”
A photo shows Dr. W.L. Burlison, I.C. Bradley, and W.J.
Morse. These soybean promoters have devoted a total of 116
years of service to the industry.
Contents: Introduction. May have surplus corn. Recalls
old times. A new industry. What next?
4919. Graff, Henry F. 1949. The early impact of Japan upon
American agriculture. Agricultural History 23(2):110-15.
April. [32 ref]
• Summary: This pioneering and extremely important article
on the early history of the soybean in America contains many
pre-1860 citations, cited here for the first time, concerning
farmers testing soybeans in Mississippi, Indiana, Ohio,
New York, Connecticut, Missouri, New Hampshire, North
Carolina, Kentucky, Virginia, Maryland, Delaware, and
Pennsylvania. Many of these early citations are from “Letters
and Reports of the Agricultural Division of the Patent Office,
1839-60.” Address: Dep. of History, Columbia Univ., New
York.
4920. Smith, Allan K. 1949. Oriental uses of soybeans

as food: With attention to fermented products. Notes on
Oriental farming practices. III. Soybean Digest. April. p. 2324, 26, 28, 30-31.
• Summary: Contents: Chinese institutions: Henry Lester
Institute. Academia Sinica. China Vegetable Oil Corp.
(CVOV). China Oils and Fat Industries Ltd. National Bureau
of Industrial Research. Catholic University (Fu Jen). Yen
Ching University, Peiping. Agricultural Experiment Station,
Peiping. Address: Northern Regional Research Lab., Peoria,
Illinois.
4921. Beckel, Arthur C.; Belter, Paul A. Assignors to
the USA as represented by the Secretary of Agriculture.
1949. Process for the recovery of oil and by-products from
alcoholic solutions of oleaginous materials. U.S. Patent
2,469,147. May 3. 4 p. Application filed 13 April 1945. 1
drawing. [6 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: 1. Peoria, Illinois; 2. Pekin, Illinois.
4922. Carroll, W.E. 1949. Re: Temporary building for
cooperative soybean breeding research program. Letter
to Mr. J.L. Cartter, Director, U.S. Regional Soybean
Laboratory, 205 Davenport Hall, Urbana, Illinois, May 18. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Cartter:
“In 1946 Dr. Burlison, head of the Agronomy
department, discussed with you the matter of a temporary
steel building at South Farm to be used as a utility and
storage building in connection with the cooperative soybean
breeding research program. At that time, the plans of the
Experiment Station were not developed very far with respect
to the building program at South Farm. In the last two years
we have given consideration to the development of a series
of small buildings grouped around the main seedhouse and it
appears that several cooperating agencies will be wanting to
build structures of this nature.
“We have had occasion to develop plans for other
branch stations of the Illinois Experiment Station during this
period and have gone over almost entirely to the utilization
of concrete blocks as a building material. We would prefer, if
possible, to have you utilise this same type of construction in
your proposed storage and utility building at South Farm.
“We find in the development of plans for buildings at
the Farm that if we permit a large number of small structures
of different types to be erected, the development is apt to
look haphazard. We would, therefore, prefer to have two
or three agencies go together in the development of these
storage buildings so that a common wall could be used
between them, making the buildings appear larger and more
orderly. It would, therefore, be helpful in the development
of our Agronomy Farm campus if your building could be of
concrete blocks and built together with the building which
the Natural History Survey is now preparing to erect.
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“Yours very truly,...”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Associate
Director, Agric. Exp. Station, Univ. of Illinois, Urbana,
Illinois.
4923. Carter, Deane G. 1949. Re: Proposed utility building
for the soybean laboratory. Letter to Mr. J.L. Cartter,
Director, U.S. Regional Soybean Laboratory, 205 Davenport
Hall, Urbana, Illinois, May 26. 2 p. Typed, without signature
(carbon copy).
• Summary: “... When you have gotten approval for your
building, we can determine its location in consultation with
Dr. Burlison and others.
“We were fortunate indeed to obtain a high quality,
semi-prefabricated, ‘demountable’ building of the modern
design for the Natural History Survey. The quoted price
for the erection, including high quality baked-enamel
aluminum siding, is $4,457. This is nearly $1,000 less than
for a comparable concrete block structure and apparently
considerably less than for a steel-framed building with
galvanized iron covering.
“If your specification could have been modified to
permit this type structure, we could get it for $4,357 (so far
as I can determine, you could still obtain the building for this
cost).
“Actually the only difference in the general character
of the ‘Best farm’ building and a steel-framed, steel-covered
structure is in the walls and trusses (steel vs. wood) and the
covering (steel vs. aluminum).
“I understand fully the problem of conforming to the
budget bill which prescribed the particular structural details.
In my judgment, important advancement has occurred in the
period since plans were first made. Now we can obtain high
quality aluminum covering material, wood truss designs
are prefabricated from No. 1 lumber and metal timbers
connectors, and specialized crews are available for erection.
“We shall give every possible co-operation in meeting
your needs. Although members of the experiment station
staff agreed to the placement of a plain galvanized steel
structure on the farm, recent progress does raise the question
of its desirability. I feel certain that the administrative
officials will wish to review the plans and specifications for
the new building before final decisions are made...”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Office Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: [Prof. of Farm
Structures, Dep. of Agricultural Engineering, Univ. of
Illinois, Urbana].
4924. Beckel, Arthur C. 1949. Alcoholic extraction of oil
from soybeans. Soybean Digest. May. p. 20-21.
• Summary: The solvent extraction process using ethyl

alcohol developed by the Northern Regional Research
Laboratory produces superior products and also a whole
series of new products. It is also a safer process. The
development of the process stemmed from the original
conviction of A.K. Smith, in charge of the protein section,
that the type of solvent used has a considerable influence
on both the oil and meal. Using ethyl alcohol produces an
isolated soybean with a lighter color, more like that of casein.
This paper was presented at the Cooperative Soybean
Oil Mills Conference, Northern Regional Research
Laboratory, 25-27 May 1948. Address: Northern Regional
Research Lab., Peoria, Illinois.
4925. Morse, W.J. 1949. Across the borders: Soybeans
yesterday and today. Indian Farming 10(5):218-21. May. [1
ref]
• Summary: This article is reproduced from Foreign
Agriculture, May 1948 12(5):91-95, where it was titled
“Soybeans Yesterday and Today.” Address: USDA.
4926. Pfadt, Robert E. 1949. Food plants as factors in the
ecology of the lesser migratory grasshopper Melanoplus
mexicanus (Sauss.). Wyoming Agricultural Experiment
Station, Bulletin No. 290. 51 p. May. See p. 11.
• Summary: “A search was made through the literature for
references to plants upon which M. mexicanus has been
recorded as feeding.” Table 4 lists soybeans as one of these
plants, under “field crops.” Note: There is no statement
or even implication that the soybeans, upon which this
species of grasshopper fed, were grown in Wyoming. In the
Appendix (p. 49), which lists numerous plants, the soybean
is not mentioned. Address: Associate Research Entomologist,
Laramie.
4927. Smith, Allan K. 1949. Oriental uses of soybeans
as food: With attention to fermented products. Notes on
Oriental farming practices. IV. Japan. Soybean Digest. May.
p. 24-26, 28, 30.
• Summary: Contents: Introduction. Production of miso. Soy
sauce in Japan. Monosodium glutamate. Trends in soy sauce
production.
“The Kikkoman Shoyu Co. Ltd. was founded in 1764.
This is the largest soy sauce plant in Japan and probably
the largest in the world for making a fermented type
sauce. The annual shoyu production at Noda has been as
much as 23 million gallons, consuming 30,000 tonnes (11
million bushels) of soybeans, 27,000 tonnes of wheat, and
29,000 tonnes of salt. The Noda city factory includes 8
brewing plants, 1 barreling plant, 6 auxiliary plants for the
construction of barrels and other materials used in their
process, and a research laboratory with a staff of more than
30 workers. The factories of Noda city are spread over 2,333
acres of land... The koji is made in wooden trays about 14
by 24 by 4 inches deep. There are 1,500 cement fermenting
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tanks in one plant. For a good grade of soy sauce, the mash
is fermented for 8-12 months. But owing to the current
pressing need for the sauce, the fermenting period is now
often shortened to 3 months.” Address: Northern Regional
Research Lab., Peoria, Illinois.
4928. Sweeney, O.R.; Arnold, L.K.; Hollowell, E.G.
1949. Extraction of soybean oil by trichloroethylene. Iowa
Engineering Experiment Station, Bulletin No. 165. 89 p. June
1. Also called The Iowa State College Bulletin No. 47. [56
ref]
• Summary: Discusses how to build and operate a
commercial extraction plant to process 10-15 tons of
soybeans in 24 hours. Contents: Acknowledgement. Abstract.
Introduction. Soybeans and soybean oil characteristics.
Methods of oil extraction. The choice of a solvent (incl.
Tests on toxicity of trichloroethylene-extracted meal {p. 2226}, Human health hazards introduced by trichloroethylene
{p. 26-27}). Flaking studies. The first laboratory pilot plant
unit. Modified extraction system with integral stripper.
Third laboratory pilot plant extractor unit. Commercial plant
operation. Further developments. Summary. Literature cited.
Appendix A–Analytical and control methods. Appendix
B–Results of extraction of oil from frost-damaged beans.
Address: 1-2. Research Prof. of Chemical Engineering; 3.
formerly Research Assoc. of Chemical Engineering; All:
Iowa Engineering Experiment Station, Iowa State College
A&M, Ames, Iowa.
4929. Culbertson, Raymond E.; Smith, Allan K. 1949.
Oriental uses of soybeans as food: With attention to
fermented products. Notes on Oriental farming practices. V.
Korea. Soybean Digest. June. p. 15-18, 20, 22.
• Summary: Contents: Introduction. Breeding work.
Topography. Land use. Soybean varieties. Climatic relations.
Soils of Korea. Cultural practices. Marketing. Soybeans
as foodstuff. Soya sauce. Green pods on the bush. Bean
sprouts. Parched beans. Curd (soybean curd [tofu]) and milk.
Kochuchang. Other uses.
“Prior to World War II, North Korea planted (1940-44
averages) slightly more than 905,000 acres of soybeans
annually which yielded some 7,700,000 bushels. During
the same 5-year period South Korea was planting 626,000
acres which yielded a little over 5 million bushels. The latest
available figures (1947) for South Korea show a production
of 4,480,000 bushels from 662,000 acres.”
Concerning food uses of soybeans in Korea: “Soya
sauce:... is found on the tables of all Koreans, where it is
used quite generally on rice, sukiaki [sukiyaki], fish, chicken,
and other meats and for the flavor it adds to the soup. It is
a very popular appetizer. Most families make soya sauce
and are allocated 2.7 kilograms of salt per person annually
for this purpose. Yearly consumption is about 6 liters per
person. In addition to homemade soya sauce, a supply is also

available from many small factories making it. There are
more than 10 plants in Seoul, the capital city. Making soya
sauce in the home starts about January or February. It is the
custom at this time to take a batch of beans and boil them
in water until soft, following which they are mashed and
formed into a ball, placed in a rice-straw bag and hung up in
a heated room to ferment for a 3-month period. Following
fermentation, the ball is cut open, broken into pieces and
allowed to dry in the sun. When dry, water and salt are
added, inoculant (yeast) introduced and the mixture allowed
to stand in an earthen crock 2 to 3 months. The liquid is
then poured off, boiled about 2 hours and filtered, following
which it is considered to be sauce. The sediment remaining
in the crock is known as paste. This is used primarily for
making soup. In both home and commercial production
of soya sauce parched and browned wheat or barley is
frequently used in conjunction with the soybeans.
“Green pods on the bush: It is common practice to
market early beans on the bush. The plants are pulled, dirt
shaken from the roots and the leaves removed. The braches
are tied with a string (usually hemp) and the plants are taken
to market where they are sold by the bunch. The housewife
prepares them for eating by picking off the pods and boiling,
and the plant stem is used for fuel.
“Bean sprouts: Bean sprouts are much in demand
especially during the winter months. They are used in
combination with meat, Chinese cabbage, spinach, turnips,
soups and various other cooked dishes. Sprouts are
nourishing and supply much-needed vitamins to the Korean’s
usual polished rice diet. In some instances the beans are
left on the sprouts, in others they are removed. The beans
are sprouted in central places and usually peddled in twowheeled, man-drawn carts. Sprouting requires about a week.
They are sold on a weight basis.
“Parched beans: For parching, soybeans are simply
placed in a pan over a fire and heated slowly until the skin
breaks and part of the beans are slightly blackened. They are
eaten like peanuts or mixed with other foods. Most varieties
are quite palatable and well liked for parching. Note: The
Korean name for parched soybeans is kong.
“Curd and milk: Soybean milk is consumed in Korea but
not so extensively as in China. The milk is made in a manner
similar to the Chinese method which was described in an
earlier report.
“A large percentage of the soybeans’ growth in Korea
are consumed as soybean curd. In addition to the huge
quantities made at home, curd is also made in literally
hundreds of small factories. In Seoul alone there are more
than a hundred. Small units, which on the average employ
five men, can work up about 10 bushels of soybeans daily.
“Kochuchang: Practically every Korean family makes
kochuchang. Boiled [soy] beans are mashed and hung up in
sacks to cure well for 2 or 3 months. This material is then
broken up, dried in the sun, and ground to a fine powder,
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usually in an old type hand-operated stone mill. Red peppers
are ground fine, the lot is mixed and salt and water added,
then it is allowed to stand in crocks 2 to 3 months. To
prepare kochuchang for the table, it is taken from the crock
and boiled with the addition of ground meat and sugar, if the
latter is available.”
Note: This is the earliest (and only) Englishlanguage document seen (March 2009) that uses the word
“kochuchang” to refer to Korean-style red pepper and
soybean paste (miso).
Photos show: (1) A man standing in a field of sorghum
interplanted with soybeans in Korea. (2) A Korean woman
examining different varieties of soybeans in woven baskets
in the market place in Seoul, Korea (Aug. 1948). (3) A boy
carrying a wooden bucket on each end of a wooden shoulder
pole. The buckets are used for transporting night soil to
the land in Korea. (4) Soybean curd (cut into cakes) and
vegetables in the market place at Seoul, Korea (Aug. 1948).
An outline map of South Korea and its provinces
shows the principal varieties of soybeans grown, the section
where each variety is grown, acreage and production. A
chung or chungbo is 2.45 acres, and a suk is 5 bushels. The
yields appear very low but this may be due to the custom of
interplanting soybeans with other crops.
Tables show: (1) The 15 chief varieties of soybeans
grown in Korea. For each is given: The name of each variety
(romanized, with a translation of each word). Days to
maturity. Flower color. Stem length. Color of seed coat and
hilum. Weight of 1,000 seeds. Yield per acre. Rank in test.
Year approved (1921-1939). For example: Chang Tan Paik.
“Chang Tan” is the name of a town in Korea; Paik means
“white.”
(2) Analytical data for improved varieties of soybeans
on the basis of the size of the bean. The 3 sizes are large,
medium, and small. Examples of locations are: Southeast
Korea. Northeast Korea. Central Korea. Southeast Korea.
Address: Northern Regional Research Lab., Peoria, Illinois.
4930. Funk, Gene, Jr. 1949. The first [soybean] processors
(Letter to the editor). Soybean Digest. June. p. 42.
• Summary: Written to set the historical record straight, this
letter begins by noting that Gus Staley was not the first man
to promote and process the soybean in the United States (see
Soybean Digest, March 1949, p. 62).
“The early processing of soybeans in 1911 by Herman
Meyer, a small crusher in Seattle, and later in 1915 by the
Elizabeth City Oil and Fertilizer Co. at Elizabeth City, North
Carolina, and again the Havens Oil Co. at Washington, N.C.
in 1916, all should be recognized as the first in the field to
really crush soybeans and press the oil out, in a small way.”
After that came I.C. Bradley, who is the oldest
continuous processor of soybeans in the United States.
In 1924 Funk Brothers Seed Co. purchased Bradley’s
equipment and “brought it here to Bloomington, along with

I.C. Bradley, wherein we continued to put forth effort to get
beans grown for processing purposes. These early years were
trying ones for at no time could we secure enough beans to
process throughout the entire year” and feed manufacturers
did not want to use soybean oil meal in their formulas unless
they were able to secure it the year round.
The A.E. Staley Co. started in 1922 and they too had
some of the same problems which Funk encountered.
“One of the most outstanding men in the soybean history
and one who could truly be called the Father of the USA
Soybean, is none other than Bill Morse of the USDA. He
was one of the first to see the possibilities of soybeans as
a crop and has taught and preached the value of them ever
since he graduated from college [in 1907].
“Another gentleman whom we also should recognize
as a father of the soybean crop is Prof. W.L. Burlison at the
University of Illinois...”
And “we cannot leave out Ed Dies as one who has
been a true general in guiding the processors through their
many problems... during the National Soybean Processors
Association growing period.”
Eugene Funk Sr. “spent a lot of his time in trying to
promote and guide the soybean crop throughout its early
stages. We [Funk Brothers] have records of selling soybean
seed as early as 1903. This of course was for planting beans
in corn only on a small scale. We promoted the use of
inoculation of soybeans using dirt from soybean fields...”
Address: Funk Bros. Seed Co., Bloomington, Illinois.
4931. Smith, Allan K. 1949. Oriental methods of using
soybeans as food: With special attention to fermented
products. Notes on Oriental farming practices. USDA Bureau
of Agricultural and Industrial Chemistry. AIC-234. June. 40
p.
• Summary: Page 1 states: “The text of this bulletin, with
slight revisions, is as it appeared serially in The Soybean
Digest, issues of February through June, 1949, although
many additional photos appear herein. It is processed with
the publisher’s permission.” Note: An enlarged 65 page
edition was issued in July 1961.
Photos show: (1) Nine people in a field cultivating
soybean with hoes near Nanking, China. All of these workers
but one are women. July 1948. (2) “The three-man shovel,
Korean version of the turning plow. The motive power is
supplied by the mean holding the ropes.” (3) A man and
donkey threshing wheat with a stone roller. (4) A water
buffalo and man pumping water from the rice fields. All parts
of the pump and elevator are made of wood. Near Nanking,
China, July 1948. (5) Windmill used for pumping water. The
sails or vanes are mats woven from grass. (6) Children with
baskets of soybean sprouts and inflated Chinese national
currency in the market place at Canton, China. Aug. 1948.
(7) Soybean milk for sale on the streets of Canton, China.
Aug. 1948. It is in bottles, carried using a shoulder pole.
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(8) A wedge press for oilseed operations at Canton, China.
Preformed disks of the flaked or ground meal are inserted in
the slot and turned clockwise in the hollow log; pressure is
applied with wooden wedges. July 1948. (9) Equipment for
steaming soybeans preparatory to making soy sauce. Steam
is passed upward through the wooden tanks from a boiler
beneath. Peiping, China. 1948. (10) Soy sauce preparation.
Steamed soybeans are placed in woven baskets or trays for
3 to 7 days to permit the growth of the mold Aspergillus
oryzae. Nanking, China. July 1948. (11) Many earthenware
jars for soy sauce production in a courtyard surrounded
by houses. “Following the growth of a thick mold on
the soybeans, they are mixed with parched and cracked
wheat and placed with salt solution in earthenware jars for
fermentation, which lasts 3 months to 2 years. Soy paste
[chiang] is fermented in a similar manner but it contains
less water and the fermentation period is about 3 months.
Shanghai, China. Aug. 1948.” (12) “Soybean curd and
vegetables displayed for sale in market place, Seoul, Korea.
Aug. 1948.” (13) Squares of soybean curd covered with
white mold on round, woven bamboo trays. “This is the first
step in making soybean cheese. Canton, China, Aug. 1948.”
(14) Two rows of large hydraulic presses in the mill of the
China Vegetable Oil Company, Shanghai. June 1948. (15)
Men loading round, hydraulic-pressed soybean cakes onto a
truck, on the Bund. Shanghai, July 1948. (16) Men and an ox
preparing a seed bed at a Japanese agricultural experiment
station near Tokyo. 1948. (17) “A miso plant in Tokyo. The
large tubs [vats] in foreground are used for the fermentation
of miso. A part of this plant was destroyed by bombs during
the war. Aug. 1948.” (18) Three men standing by presses
destroyed during bombing raids over Tokyo. These presses
formerly were used for filtering monosodium glutamate.
July 1948. (19) Many stacked wooden tubs of ajinomoto
(monosodium glutamate) ready for shipment at a plant
located between Tokyo and Yokohama, Japan. Aug. 1948.
This plant had a maximum production of 7.5 million pounds
of ajinomoto in 1937. (20) Agricultural Experiment Station
near Seoul, Korea. This station was built by the Japanese
during their occupation of Korea. Later it was taken over
and administered by the newly formed Korean Government.
Aug. 1948. (21) A Korean boy standing in a field of sorghum
interplanted with soybeans; this is a common practice in
Korea. 1948. (22) A boy using a shoulder pole to carry two
wooden buckets of night soil to the land. Korea. 1948. (23)
A wooden shopper looking over the different varieties of
soybeans in the market place at Seoul, Korea. Aug. 1948.
(24) Outline map of Korea showing where principal varieties
of soybeans are grown, the section in which each variety
is found, the acreage, and production. Address: Head of
Meal Products Investigations, Oilseed Crops Lab., Northern
Utilization Research and Development Div., Peoeia, Illinois.
4932. Soybean Digest. 1949. Co-op processors meet at

Peoria. June. p. 37.
• Summary: “Cooperative soybean oil mill operators,
representing their organizations in 11 Midwestern, Southern,
and Eastern states, held their second annual conference at the
Northern Regional Research Laboratory in Peoria, Illinois,
May 5-7. Representatives of the Northern Laboratory and
the U.S. Department of Agriculture were also in attendance.
The conference, arranged by the cooperative research and
service division of the Farm Credit Administration and the
Laboratory, dealt with oilseed processing, recent results of
research on soybean varieties, and improvements in both
soybean oil and oil meal for food and industrial uses.”
Those present included: Edward Olson, manager
Boone Valley Cooperative Association, Eagle Grove, Iowa;
Karl Nolin, manager Farmers Cooperative Association,
Ralston, Iowa; G.W. Allen, manager Ohio Valley Soybean
cooperative, Henderson, Kentucky; Elmer H. Ruehrup,
manager Alhambra Grain & Feed Co., Alhambra, Illinois.
4933. Soybean Digest. 1949. Beckel, worker with soy
protein, passes. June. p. 34.
• Summary: “Dr. Arthur C. Beckel, 52, technical assistant
to the director of Northern Regional Research Laboratory,
Peoria, Illinois, died at St. Francis hospital there May 16. He
had been a patient at the hospital since May 7.
“Dr. Beckel was employed by the DuPont Co. for a short
time and taught at the University of Minnesota and North
Dakota State College before being employed by the U.S.
Department of Agriculture as a research chemist for the U.S.
Regional Soybean Industrial Products Laboratory at Urbana,
Illinois, in 1937.
“He transferred from there in 1942 to Peoria as a
chemist in the oil and protein division of the Northern
Regional Research Laboratory. In February 1948 he was
made technical assistant to the director.
“Dr. Beckel was the author of a large number of
scientific and technical papers pertaining to his research on
soybean protein and related subjects. He also was senior
patentee on a recent laboratory discovery of a whipping
agent made from soybean protein, and an associate on the
patent application now pending on the discovery of the
first known gelatin-like material from vegetable protein, a
product which has been named ‘Gelsoy.’
“The Soybean Digest published an article, ‘Alcoholic
Extraction of Oil from Soybeans,’ by Dr. Beckel in the May
issue.”
A large portrait photo shows Arthur C. Beckel.
4934. USDA Extension Service. 1949. Eight steps in grading
soybeans. Under revised standards, effective September 1,
1949. AIS-84. 8 p. June. A revision of AWI-35, which it
supersedes.
• Summary: First describes what farmers can do to grow
soybeans that will grade high: Use good seed, make a good
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seedbed, and harvest carefully. Then discusses various
aspects of grading such as sample taking, odor, weevils and
garlic seeds, moisture, test weight, foreign material, mixed
colors, splits, and damage. A table describes the 4 different
U.S. soybean grades, and “sample grade.”
Seven photos show an inspector performing the 8 steps
in grading soybeans. Address: Washington, DC.
4935. Crile, Lucinda. 1949. Bibliography on extension
research: November 1943 through December 1948. USDA
Library List No. 48. 19 p. July. [97 ref]
• Summary: Contents: Preface. Administration and
supervision. Effectiveness of extension teaching and methods
employed. Local leadership. Program determination (incl.
4-H Club work). Author index. Findings index. Address:
Analyst, Div. of Field Studies and Training, U.S. Extension
Service.
4936. Milner, R.T. 1949. The Northern Regional Research
Laboratory: Its purpose, organization, and achievements.
USDA Bureau of Agricultural and Industrial Chemistry.
AIC-243. July. 8 p.
• Summary: Contents: Purpose and organization.
Achievements: Penicillin, fungal amylase, starch and gluten
from wheat, textile fibers from zein, “Norepol” and Norelac,”
improved soybean oil in paints, oil content of soybeans,
protein adhesive for shotgun-shell casings, Gelable soybean
protein–”Gelsoy,” Soft-grit blasting, improved wheat straw
pulps, process for producing sugar from agricultural residues,
patents (which belong to the public). General information
about the four Regional Research Laboratories: Lab. name,
director, mailing address, states served, commodities studied.
Note: This is the earliest document seen (Jan. 2016) that
mentions “Gelsoy.”
“Research on soybean oil during the war years led
to the production of approximately 1.5 million pounds of
‘Norepol,’ a rubber substitute. This development helped
augment the supply of rubber replacements in 1942-43.
Fundamental research showed that a truly synthetic rubber
could be manufactured from soybean oil in an emergency.
“Extension of this research brought the development of
‘Norelac,’ a new synthetic resin which is now in commercial
production. It is used mainly as a heat-sealing agent in the
packaging of foods.”
“Research on ingredients in soybean oil paints has
led to the development of improved exterior paints for
farm and industrial buildings. By proper pigmentation, the
durability and speed of drying of soybean oil paints has been
considerably improved.”
“During the three seasons, 1943-45, the Commodity
Credit Corporation, marketed the nation’s entire soybean
crop. The price at which the soybeans were sold to
processors was based on oil content. If analytical errors had
resulted in very small deviations below the actual oil content

of the beans, the Government would have sustained a large
loss. Standardization of analytical methods and assistance
to commercial and industrial analytical chemists, furnished
by chemists of the Laboratory, resulted in savings of about 5
million dollars to the Government during this period.”
“In 1948 approximately half of the shotgun shells
manufactured in this country had the laminated paper used
for their casings glued with an adhesive made from soybean
protein.” The formula for the adhesive was developed at this
Laboratory.
Concerning gluten (p. 4): “The discovery and
development of the Batter Process for producing starch and
gluten from wheat flour solved in large part the acute need
for these materials during the war years... The gluten was
converted largely into flavoring agents for foods [probably
HVP] supplied the military forces.” In one year, 300 million
pounds of low-grade wheat flour (in plentiful supply at the
time) were converted into gluten products valued at more
than $30 million.
A photo on the cover shows the front of the Northern
Regional Research Laboratory. Address: Director, Peoria,
Illinois.
4937. Soybean Digest. 1949. More beans processed by
solvents. July. p. 22.
• Summary: The USDA has “announced the results of
a survey conducted for the Production and Marketing
Administration by the Bureau of the Census, Department of
Commerce, to determine the quantity of soybeans processed
by each of three methods, screw press, solvent extraction,
and hydraulic press, in recent years.”
During the period from 1 Oct. 1947 to 30 Sept. 1948,
30% of the total crush was processed by the solvent
extraction method (compared with 27-28% in each of the
two preceding crop years), 54% was processed by the screw
press method (vs. 64% in the 2 preceding years), and 8% was
processed by hydraulic presses (vs. 9.5% and 7.6% in the 2
preceding years).
The survey also shows that for 1947-48 solvent
extraction produced 10.7 lb/bushel, compared with 8.9 lb for
the screw press and 8.5 lb for the hydraulic press.
A large table shows these results, and addition related
information, in detail.
4938. Soybean Digest. 1949. Allied Mills to produce Gelsoy.
July. p. 31.
• Summary: “’Gelsoy,’ the U.S. Department of Agriculture’s
new soy-protein product, will soon be in commercial
production by Allied Mills at Peoria, Illinois, the USDA has
announced. The company is building a new plant to make it.
“The substance, said to be the first vegetable protein
product found which jells, can be whipped like egg white to
make meringues for pies...
“USDA scientists also anticipated that ‘Gelsoy’ will
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find a place in making marshmallows, candy, puddings, ice
creams, cookie and cake fillings, prepared cold meats, soups,
and other products.” Gelsoy comes in the form of a fine
white powder.
Credit for its discovery has been “awarded to Mrs.
Letta I. DeVoss, a laboratory assistant at the USDA’s
Northern Regional Research Laboratory at Peoria. Mrs.
DeVoss discovered the gel properties of the new product
when a batch she was supervising was overcooked. She was
awarded the USDA’s superior service award by Secretary of
Agriculture Charles F. Brannan.”
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “soy-protein” (or
“soy-proteins”), hyphenated.
4939. Boswell, Victor R. 1949. Our vegetable travelers.
National Geographic Magazine 96(2):145-217. Aug. See p.
145, 216-17. With 32 paintings by Else Bostelmann.
• Summary: The author tells the story of the origin, nature,
behavior, and travels of some of America’s most commonly
grown vegetables that originated in other countries. We
call our vegetables “truck crops.” This word “truck” is
derived from the French word troquer meaning “to barter
or exchange.” It is applied because of the general practice
of bartering or dealing small lots of vegetables in traditional
outdoor markets.
The section titled “Vegetable soybeans are new in
America” (p. 216-17) notes that “Soybeans (Soja max)
have been grown in the Orient for more than 5,000 years,
but, strangely enough, they appear to have been known in
the Western World a scant 250 years [i.e. since 1699]. It is
puzzling, indeed, that this plant of Chinese origin should
have become established so late in the West (including
western Asia, Europe, and the Americas), while many other
species from China have been known and valued in the West
for thousands of years.”
“The first written record about soybean goes back to an
old Chinese Materia Medica written between 2900 and 2800
B.C. There is, however, no known record of it in a European
language older than A.D. 1712, when a German traveler
[Englebert Kaempfer] reported finding it in Japan in 1691
and 1692.”
“Ship captain brought soybeans to America:...
Actually, the first record of it in this country was in an old
encyclopedia published in Philadelphia in 1804. That article
said it was a plant adapted to Pennsylvania and well worthy
of cultivation there. It had been introduced about 1800 by
the captain of a clipper ship who bought some of the beans
to supplement his ship’s stores.” A more reliable history
follows.
“The vegetable varieties of soybeans are gradually
gaining favor in the United States... It was only about a
dozen years ago [i.e. 1937] that many Americans began to
learn about vegetable varieties of soybean; yet their use as

a vegetable is at least 1,500 years old and probably much
older.” Address: Principal Horticulturist, United States Dep.
of Agriculture.
4940. Dutton, Herbert J.; Schwab, A.W.; Moser, H.A.;
Cowan, J.C. 1949. The flavor problem of soybean oil. V.
Some considerations in the use of metal scavengers in
commercial operations. J. of the American Oil Chemists’
Society 26(8):441-44. Aug. [14 ref]
• Summary: Citric acid was apparently used as early as
1928 in the refining of soybean oil in Denmark. Although
it became widely used in Europe before World War
II, its use seems not to have been adopted in the USA
“although numerous studies on its synergistic function with
antioxidants have been reported.”
After reports were received from Goss after World
War II on the use of citric acid in soybean oil refining,
research was begun at the Northern Regional Research Lab.
to evaluate the process. Preliminary work showed that the
addition of citric acid to soybean oil did improve its flavor
stability. Further studies revealed that certain polyhydric
alcohols and certain polybasic acids also increased the
oxidative and flavor stability of soybean oil and “supported
previous suggestions that these compounds might function
as metal scavengers by complexing pro-oxidant metals,
this decreasing the rate of oxidation of the oil.” Address:
Northern Regional Research Lab., Peoria, Illinois.
4941. Fisher, H.J. 1949. Commercial feeding stuffs: Report
on inspection, 1948. Connecticut Agricultural Experiment
Station, Bulletin No. 533. 130 p. Aug. [51 ref]
• Summary: Contents: The feed law. Regulations.
Registrations. Inspection, summary of: Commercial feeding
stuffs, vitamin D carriers, miscellaneous feeds, biological
specimens examined for poisons, A.F.C.O. samples [AFCO
= American Feed Control Officials]. The Connecticut
broiler ration. Determining guaranties. Analyses: Table 1.
Commercial feeds. Table 2. Vitamin D carriers. Index.
Connecticut’s “feed law” regulates commercial feeding
stuffs (p. 3-6).
Under 1948 regulations we read that for this calendar
year, 244 firms registered 1,413 brands of feeding stuffs.
An asterisk after the number of brands means that the word
“soybean” is mentioned–typically as “soybean oil meal.”
Two asterisks means that all brands listed contain the word
“soybean.” Soy related companies include:
Albers Milling Co., 111 W. Massachusetts St., Seattle
4, Washington (1 brand). Allied Mills, Inc., 3400 Board of
Trade Bldg., Chicago, Illinois (38). Archer Daniels Midland
Co., Minneapolis 2, Minnesota (5*). Bisbee Linseed Co.,
2100 Lincoln-Liberty Bldg., Philadelphia 7, Pennsylvania
(2*). Borden’s Soy Processing Co., Div. of the Borden
Co., Kankakee, Illinois (1**). The Buckeye Cotton Oil
Co., Cincinnati, Ohio (3*). Cargill, Inc., 761 Chamber of
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Commerce, Minneapolis 15, Minnesota. (3*). Central Soya
Co., Inc., 300 Ft. Wayne Bank Bldg., Fort Wayne, Indiana
(2*).
It is surprising to see what things end up being sold for
animal feed. Brewers and distillers (such as Anheuser-Busch,
Seagram, or Hiram Walker) sell “Budweiser Brewers’ Dried
Grains,” “Corn Distillers Dried Solubles,” “Corn Distillers
Grains with Solubles,” “Distillers’ Dried Grains,” or “Dried
Grains with Solubles.” Rendering companies (which convert
waste animal products from slaughterhouses into stable,
saleable products) sell “Bone Meal” “Steamed Bone Meal,”
“Meat and Bone Scrap,” or “Fish Meal.” Dairy processors
sell “Feed Grade Dried Skim Milk” or “Dry Buttermilk.”
Sugar refineries sell “Molasses Dried Beet Pulp.”
Condensing companies sell “Condensed Whey-Product” or
“Dried Whey.”
Of the 967 “Commercial feeding stuffs” tested, 10%
(96 samples) were deficient, but 96% met all guaranties of
protein, fiber, and fat content. Address: Chemist in Charge,
New Haven, Connecticut.
4942. Morse, W.J.; Cartter, J.L.; Williams, L.F. 1949.
Soybeans: Culture and varieties. Farmers’ Bulletin (USDA)
No. 1520 (Revised ed.). 38 p. Aug. Revision of 1927 and
1939 editions.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Varieties. Description of
varieties. Improved varieties. Soil preferences. Soil erosion.
Preparation of seedbed. Fertilizers and lime. Inoculation.
Time of seeding. Methods of seeding. Rate of seeding. Depth
of seeding. Cultivation. Soybeans in rotations. Soybeans
in mixtures: Soybeans and corn, cowpeas, Sudan grass,
millet, sorghum. Insect enemies of soybeans: Grasshoppers,
velvetbean caterpillar, leafhoppers, blister beetles, bean
beetles, Japanese beetles, other beetle enemies, army
worms and other caterpillars, chinch bugs. Diseases of the
soybeans. Other enemies of soy beans (rabbits, pigeons, deer,
woodchucks).
The section on “History,” states (p. 2): “Since 1890 most
of our agricultural experiment stations have experimented
with soybeans, and many bulletins treating of various phases
of the crop have been published. In 1898, the United States
Department of Agriculture began the introduction of a large
number of soybeans from Asiatic countries. Since that time
the acreage of soybeans has increased nearly three-hundredfold–from less than 50,000 acres in 1907 to 12,427,000
acres in 1946. Increase of acreage and production has been
closely correlated with the introduction of varieties and
their improvement through selection. Remarkable progress
has been made in the last few years in developing food and
industrial uses.”
The section on “Varieties” (p. 5-7) states: “Soybean
varieties have been classified as early or late, depending on
when they ripen under the latitude and climatic conditions

at the location where they are grown. Another means of
expressing maturity that is coming into general use among
plant breeders is a classification according to the relative
maturity groups. The varieties being grown in the United
States have been divided into nine maturity groups (0
through VIII), group 0 and I being adapted to the northern
part of the country. The succeeding groups are adapted
further south, group VIII being grown in the Gulf-coast
region. A map of the United States (fig. 3) shows the
areas “where varieties in each of the soybean maturity
classification groups are adapted as a full-season crop.
A full-page chart (p. 7) shows the varieties in each of
the 9 maturity groups. Within most groups, the varieties
are divided into commercial, forage, and vegetable, and the
vegetable group is further divided into “green bean” and
“mature bean.” Group 0: Commercial–Capital, Flambeau,
Goldsoy, Kabott, Minsoy, Montreal Manchu, Norsoy,
Pagoda, Pridesoy. Green vegetable–Agate, Sac, Sioux.
Group I: Commercial–Blackhawk, Cayuga, Habaro, Manchu
3, Manchu 606, Manchukota, Mandarin, Mandarin (Ottawa),
Mandarin 507, Monroe, Ontario, Wisconsin Black. Forage–
Cayuga, Wisconsin Black. Green vegetable–Green Giant,
Hidatsa.
Group II: Commercial–Bavender Special, Earlyana,
Granger, Harman, Hawkeye, Mandell, Mingo, Mukden,
Richland, Seneca. Vegetable: Green bean–Bansei, Etum,
Hakote, Jogun, Kanro, Kanum, Mendota, Sato, Sousei.
Vegetable: Mature bean–Bansei, Etum, Jogun, Kanro,
Kanum, Mendota, Sousei. Group III: Commercial–Adams,
Chief, Dunfield, Illini, Lincoln, Manchu, Pennsoy, Scioto,
Viking. Vegetable: Green bean–Chusei, Hokkaido, Kura,
Tastee, Willomi, Wolverine. Vegetable: Mature bean–Chusei,
Hokkaido, Willomi, Wolverine.
Group IV: Commercial–Boone, Gibson, Hongkong,
Macoupin, Mansoy, Midwest, Morse, Mount Carmel, Patoka,
Wabash. Forage–Ebony, Kingwa, Norredo, Peking, Virginia,
Wilson. Vegetable: Green bean–Aoda, Chame, Emperor,
Funk Delicious, Imperial. Vegetable: Mature bean–Emperor,
Funk Delicious, Imperial.
Group V: Commercial–Haberlandt, Herman,
Hollybrook, S100. Vegetable: Green bean–Easycook, Hahto,
Higan. Vegetable: Mature bean–Easycook, Higan.
Group VI: Commercial–Arkan, Arksoy, Arksoy 2913,
Armredo, Delsoy, Dortchsoy 2, Magnolia, Mamredo, Ogden,
Ralsoy, Rose Non Pop. Forage–Laredo. Vegetable: Green
bean–Rokusun, Delsoy. Vegetable: Mature bean–Rokusun,
Delsoy.
Group VII: Commercial–Charlee, Clemson, C.N.S.
(Clemson Nonshattering), Georgian, Hayseed, Mammoth
Brown, Mammoth Yellow, Missoy, Monetta, Palmetto,
Roanoke, Tennessee Non Pop, Tokyo, Volstate, Woods
Yellow, Yelredo.
Group VIII: Commercial–Acadian, Arisoy, Creole,
Delsta, LZ, Mamloxi, Mamotan, Nanking, Pelican,
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Seminole, Yelnando. Forage–Avoyelles, Biloxi, Creole,
Gatan, Otootan. Forage–Avoyelles, Biloxi, Creole, Gatan.
Otootan. Vegetable: Green bean–Cherokee, Nanda,
Seminole. Vegetable: Mature bean–Nanda, Seminole.
Description of varieties: Each of the varieties listed
above is described here in detail in alphabetical order.
The following synonyms are also included: Black Beauty
(Same as Ebony). Brown Otootan (Same as Tanner). Early
Green (Same as Medium Green). Early Indiana Laredo
(Same as Norredo). Early Laredo (Same as Norredo). Early
Mandarin (Same as Mandarin). Early Virginia Brown (Same
as Virginia). Early Wilson (Same as Wilson). Early Wilson
Black (Same as Wilson). Early Wisconsin Black (Same
as Wisconsin). Early Woods Yellow (Same as Arksoy).
Early Yellow (Same as Ito San). Edsoy (Renamed Delsoy).
Giant Brown (Same as Mammoth Brown). Green (Same
as Medium Green). Guelph (Same as Medium Green).
Hollybrook Early (Same as Midwest). Illinois VC-VT (Same
as Ilsoy). Indiana Hollybrook (Same as Midwest). Japan
Pea (Same as Ito San). Large Brown (Same as Mammoth
Brown). Large Yellow (Same as Mammoth Yellow).
Late (Same as Mammoth Yellow). Late Yellow (Same as
Mammoth Yellow). McClave (Same as Midwest). Mammoth
(Same as Mammoth Yellow). Manchuria (Same as Pinpu).
Medium Early Green (Same as Medium Green). Medium
Early Yellow (Same as Ito San). Medium Yellow (Same as
Midwest). Mongol (Same as Midwest). Northern Hollybrook
(Same as Midwest). Ohio 9035 (Same as Hamilton). Purredo
(Same as Norredo). Red Otootan (Same as Tanner). Red
Tanner (Same as Tanner). Roosevelt (Same as Midwest).
Sable (Same as Peking). Shanghai (Same as Tarheel Black).
Southern (Same as Mammoth Yellow). Southern Medium
Green (Same as Tokyo). Tarheel (Same as Tarheel Black).
Tarheel Brown (Same as Mammoth Brown). Vanderburg
Black (Same as Norredo). Virginia Brown (Same as
Virginia). Virginia Early Brown (Same as Virginia). Wilson
Black (Same as Wilson). Wilson Early Black (Same as
Wilson). Wisconsin Early Black (Same as Wisconsin Black).
Yellow (Same as Mammoth Yellow).
Footnote (p. 8): The following varieties of soybeans do
not appear in the present publication as they are no longer
handled by growers and seedsmen and have been superseded
by improved varieties: A.K., Aksarben, Arlington, Austin,
Black Eyebrow, Chernie, Chestnut, Chiquita, Columbia,
Delnoshat, Dixie, Early Brown, Elton, Fuji, George
Washington, Goku, Goshen Prolific, Hamilton, Harbinsoy,
Hiro, Hoosier, Hurrelbrink, Ilsoy, Ito San, Jet, Lexington,
Medium Green, Merko, Mikado, Ogemaw, Old Dominion,
Oloxi, Osaya, Ozark, Pee Dee, Pine Dell Perfection, Pinpu,
Shiro, Sooty, Southern Green, Southern Prolific, Soysota,
Suru, Tarheel Black, Toku, Waseda, Wea, White Biloxi,
Wilson-Five, and Yokoten.
Note: The term “maturity group” was first used in
1936 by L.E. Kirk, but with a somewhat different meaning

than it now has. This is the 2nd earliest document seen
(June 2009) that uses the term “maturity group” in the
sense that has come to be widely used since 1946, and
the earliest document seen (June 2009) that discusses
the concept in detail. Address: 1. Principal Agronomist;
2. Senior Agronomist; 3. Assoc. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
4943. United States Department of Agriculture (USDA),
Production and Marketing Administration. 1949. Soybean
price support announced (News release). Washington, DC. 1
p. Sept. 1. USDA 1875-49.
• Summary: “Price support of $2.11 a bushel for the 1949crop green and yellow soybeans grading U.S. No. 2 and
containing not more than 14 percent moisture was announced
today by the U.S. Department of Agriculture. Brown, black,
and mixed soybeans will be supported at $1.91 per bushel.
Premiums and discounts will apply to other grades.
“The price support announced today was based upon
90 percent of the comparable price for all soybeans on
September 1, 1949. To be eligible for loan or purchase
agreements, the soybeans must grade U.S. No. 4 or better...”
The price support for 1948-crop soybeans was $2.18 for
green and yellow soybeans... and $1.98 for brown, black, and
mixed varieties.
“Loans and purchase agreements will be available
to producers from time of harvest through January 31,
1950... as may be determined by the Commodity Credit
Corporation.” Address: Washington, DC.
4944. Soybean News (NSCIC). 1949-1984. Serial/periodical.
Decatur, Indiana. National Soybean Crop Improvement
Council. Vol. 1-35. Sept. 1949 to Jan. 1984. 3-4 times a year.
• Summary: On the 1st page of Vol. 1, No. 1 we read:
“Editor’s Note–This is the first issue of ‘Soybean News.’
Other copies of this little pamphlet will come to your desk
from time to time. There will be no subscription charge. It
will be free.
“Its purpose will be to relate pertinent, factual
information about soybeans–facts about both the soybean
crop and the things produced from soybeans–new and
improved varieties–better cultural practices–bigger yields–
the effect of soybeans on other farm crops in the rotation–
the relationship of soybeans to soil productivity–soil
conservation and erosion control–the place of soybeans in
the farm scheme.
“Many of the stories about soybeans will be based on
research findings at the Agricultural Experiment Stations,
Colleges, and other research agencies over the country. It
will also contain actual farm stories–the experiences of
soybean growers.
“’Soybean News’ is sent to you by the National
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Soybean Crop Improvement Council, sponsored by the
National Soybean Processors Association. All material is for
immediate release.”
Note: Soyinfo Center has a complete set of this serial
publication. Soybean Bluebook. 1951. p. 14. This publication
is issued four times a year and sent to a mailing list of over
18,000.
In Oct. 1958 the masthead atop page 1 was changed to
yellow and grayscale / black from plain grayscale / black.
The Sept. 1961 the editorial office was moved to
Urbana, Illinois from Decatur, Indiana. The masthead of the
Sept. 1961 issue (Vol. 13, No. 1) states: “Editorial office:
211 S. Race St., Urbana, Illinois 61801. Executive Office
[NSPA]: 3818 Board of Trade Bldg., Chicago, Illinois
60604.”
With the October 1959 issue, this periodical (8½ by 11
inches) expanded to 6 pages from 4 pages.
The main goals of this excellent publication were to
promote and disseminate improved soybean practices,
soybean research, varietal development, and increased
soybean production.
4945. Bureau of Entomology & Plant Quarantine, Bureau of
Animal Industry–U.S. Food & Drug Administration. 1949.
Food and Drug–Agriculture. List of Imports Detained by
the Federal Food and Drug Administration. July 22 to Aug.
19, 1949. American Import & Export Bulletin 31(3):684-89.
Sept.
• Summary: This is a long (6-page) table with 3 columns:
(1) Product and port of entry. (2) Quantity. (3) Reason for
detention. Note that the country of origin is not given.
Page 684: Port of Chicago [Illinois]. “Thin Soy
[Sauce]–2 cases–Labeling inadequate.” “Chinese Foods
(Canned Fish and Thin Soy)–35 cases–Labeling incomplete,
decomposed.”
Page 684: Port of San Francisco–continued.
Page 686: Port of New York–continued “Tuna (solid
pack in soybean oil)–600 cartons–Decomposed; no English
label; not “Tuna” but “Bonita.”
Page 687: Port of San Francisco. “Bean Sauce–480 lbs–
Filthy.” “Bean Curd–320 lbs–Filthy.” “Cnd. [Canned] Bean

Sauce–720 lbs–Filthy.” “Dried Bean Curd Sticks [probably
dried yuba sticks]–400 lbs–Filthy.” “Cnd. [Canned] Salted
Bean Curds–200 lbs–Insect infected.” Note 1. This may well
be fermented tofu.
Page 688: Port of San Francisco–Continued. “Bean
Curd–400 lbs–Filthy.” “Dried Bean Curd–400 lbs–Filthy.”
Note 2. “Dried Bean Curd” is probably dried yuba rather
than dried tofu. If it is: This is the earliest English-language
document seen (Oct. 2012) that uses the term “Dried Bean
Curd Sticks” to refer to dried yuba sticks.
“Cnd. [Canned] Bean Curd–48 lbs–Filthy.” “Dried Bean
Curd–280 lbs–Filthy.” “Bean Sticks–800 lbs–Filthy.”
Note 3. This periodical was published once a month, 2
volumes a year (6 numbers per volume), from July 1934 to
March 1974 by the North American Publishing Co. (New
York). 80 volumes total.
4946. Chemurgic Digest. 1949. Friends of Chemurgy: Dr.
W.L. Burlison. Sept. p. 1-2.
• Summary: Two members the National Farm Chemurgic
Council were discussing some of the achievements of Dr.
William L. Burlison (see picture on front cover), Head of
the Department of Agronomy of the University of Illinois’
College of Agriculture at Urbana, Illinois. Said one member:
“’Dr. Burlison has produced a book on farm crop
projects, over 30 bulletins, more than 25 circulars, some 60
journal articles...’
“’... and 10,000 fine agronomists,’ interrupted the other.
“The building of men and agricultural opportunities
have indeed featured the career of Dr. Burlison. When you
walk across the Urbana campus with him, you realize what
he means to the men he helps build.
“You observe that his students, as they approach,
show that they sincerely hope the eyes of this scholar and
gentleman whom they respect will turn their way so they
may have the pleasure of respectfully giving him their ‘Good
morning, Dr. Burlison.’
“His fellows also respected Burlison in his younger
days. Born in Arkansas 67 years ago this month and reared
on a farm in Oklahoma, he received his bachelor’s degree
from Oklahoma A.&M. in 1905. At college he was president
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of the Y.M.C.A. and also president of his junior and senior
classes.
“Illinois and Oklahoma both contributed to Burlison’s
graduate degree attainments. He went to Illinois for graduate
study and there received his master’s degree in 1908. Then
he returned to Oklahoma A.&M. as assistant professor of
agronomy.
“While building men Dr. Burlison has helped make
agricultural history not only in Illinois but throughout the
midwest.
“In choosing Dr. Burlison an honorary member, the
American Soybean Association three years ago honored
him as one of the two outstanding pioneers of the soybean
industry of the United States.
“Historians recording the development of hybrid
corn must include much credit to Burlison and his Urbana
associates. He has also provided stimulating leadership
to pasture improvement and in the chemurgic fields of
introduction and development of new crops and new uses for
old crops.
“The Illinois Society of Farm Managers and Rural
Appraisers bestowed on him its 1947 Citation for
Distinguished Service in Agriculture. He has been a member
of the Board of Governors of the National Farm Chemurgic
Council for many years. At last spring’s annual meeting, he
was elected a vice president of the Council.
“One of his associates says: ‘Dr. Burlison never fails
to add enthusiasm, to see the bright side of life, and to give
encouragement. He takes a sincere interest in the health
and welfare of each member of his staff and their families.
It is just as important to him to see that everything is going
smoothly at home as well as at the office.’
“Once when asked what his hobbies were, Burlison
replied: ‘I have two, one is shop and the other is gardening.’
In that brief answer he quietly points to the two fields he has
honored: men and soils. Such is Dr. W.L. Burlison, friend of
chemurgy.”
Note: This article is signed “O.T.W.”
A photo filling the bottom half of this page shows–
behind a huge lawn–a ground-level view of a main building
at the College of Agriculture, University of Illinois, Urbana,
Illinois.
4947. Cowan, J.C. 1949. Research on flavor stability of
soybean oil at the Northern Regional Research Laboratory.
Soybean Digest. Sept. p. 48-50, 89.
• Summary: “Over the past 10 years the increase in the
commercial utilization of soybean oil for food use has
increased almost three-fold. From a minor position among
edible oils in 1939, soybean oil has become the major
vegetable oil for food in this country. Last year, its use
totaled approximately 1.1 billion pounds, with 750 million
for shortening, 200 million for margarine, and 150 million
for salad oils and other food uses.

“With such phenomenal growth in the use of soybean
oil, it would appear almost folly to suggest that all is not
right with soybean oil. Indeed, let us hasten to add that much
is right about the oil from our golden soybeans. The removal
of the oil by either continuous screw presses or solvent
extraction is a much simpler, less expensive operation than
the same type of operation with many other oilseeds. The oil
yields lecithin, refines easily with alkali, and can be bleached
and deodorized readily to a bland oil. The processing of
beans improves the nutritional value of the meal and supplies
a high protein feed. However, soybean oil has one defect
which limits its utilization for foods, and this may drop
soybean oil from its position of pre-eminence. The defect is
the type of off-flavors which develop during oxidation of the
oil.
“Most edible fatty products develop flavors and odors
which may be described as rancid. Soybean oil, on aging
or when used for frying or cooking, develops rancid odors
and flavors just as do other oils. But in addition it also
develops more dominant flavors and odors, which are best
described as painty, grassy, or fishy. This is sometimes
called ‘reversion.’ These flavors are held to a minimum in
hydrogenated products and are most predominant in liquid
or salad soybean oil. Refiners of oil consider this ‘reversion’
problem to be of first importance.
“The American Soybean Association and the National
Soybean Processors Association have placed it at the top of
research problems dealing with the utilization of soybeans.
Reports of refiners indicate consumers show a preference for
vegetable oil products which contain 50 percent or less of
soybean oil.
“This flavor problem of soybean oil appears to be
reflected in part by the average price differential between
soybean and cottonseed oil over the past several years. This
average has ranged from $0.005 to $0.026, as shown in Table
I. This table also shots the amount of oil used for foods and
the total price differential between soybean and cottonseed
oils. Doubtless, the entire differential price between
soybean and other vegetable oils is not traceable to its flavor
instability alone. However, if only one-half cent differential
were caused by this instability, the value to the industry is
approximately 5 million dollars a year.
“At Peoria our research was initiated is 1944, but the
U.S. Regional Soybean Laboratory had studied the problem
for several years previously. A survey of their work and of
industrial experience emphasized that the flavor problem was
an extremely difficult one.
“Only one test for the phenomenon was approved by
all investigators, and we immediately set out to refine and
improve the scientific basis for it; namely, the tastier of oils.
Indeed, the proof of the pudding is in the eating. When you
realize that many flavors are important at concentrations of
1 part in a million or less, it is not surprising that adequate
tests were not and are still not available for this peculiar
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flavor instability of soybean oil. To make our story shorter,
we assembled a taste panel of 10 to 12 members and used the
paired-sample technique and triangular tests for determining
if one sample of oil was superior to another. We still depend
on flavor responses to tell us if an oil ‘reverts.’ Samples are
aged in bottles two-thirds full for 1 to 5 days at 60ºC. until
a peroxide level of 2 or more is obtained. The samples are
then submitted to the taste panel for evaluation. Taste panel
members record data on a score sheet. These data are used
to determine the standard deviations and to determine if the
differences between samples are significant and real. The
analysis of variance is used to determine if the differences
are significant or highly significant, i.e., we determine if the
odds are 20 to 1 or more, or 100 to 1 or more, respectively,
that the differences observed are not caused by mere chance.
“In order to maintain surveillance on our taste panel,
the performance of members is regularly checked by means
of control charts, correlation coefficients, and regression
coefficients. To show you how one of the methods of
surveillance works, we have reproduced two scatter diagrams
showing how a good and a poor taster compared with the
panel average. In Figure 1, note that the scores of taster 8 are
held to rather narrow limits and the angle of the solid line
is approximately 45º. This person has a correlation with the
taste panel of approximately 85 percent. Figure 2 shows that
the scores of taster 12 are spread over wider limits; the angle
of his solid line is approximately 28º, and his correlation is
approximately 50 percent. Needless to say, we have retained
taster 8 and no longer have taster 12 on the taste panel.
Constant checks are run on our taste panel to improve it and
new members are trained from time to time.
“Simultaneously, it has been necessary to set up
laboratory procedures which permit evaluation of proposed
cures and give us a basis for attempting to determine the
effect of various refining procedures on the oil. Since the
paired-sample technique was adopted for taste panel work, it
was decided to build our program around procedures which
would permit refining, bleaching, and deodorizing four
samples at once. There was nothing magic in four samples;
four appeared to be the largest number of samples which
could be deodorized (steamed under vacuum at 210º C.)
under identical conditions. Four samples permitted us to
have a control and three variables in every deodorization if
we so desired. Figure 3 shows the laboratory deodorizer used
for our work.
“Table II shows how successful we have been in
obtaining reproducible results. Note that all four samples
vary in flavor score at zero time from 7.9 to 8.3 with
no significant difference between samples. After aging
to develop flavor and testing one against the other, the
biggest difference between any two samples tasted as
pairs was 0.6 and no significant differences are found. The
extent of oxidation in the oxidizing tests at 100º C. varies
between 52.7 and 54.5 peroxide value; this difference

is not significant. The samples, you will note, are not
identical although supposedly identical treatments were
given. However, the differences between samples are not
significant, i.e., they were probably caused by chance
circumstances.
“In addition to the taste panel evaluation we also have
determined oxidative stability as measured by the peroxides
in samples stored at 60ºC., in samples after 8 hours at 100º
C. with a stream of air passed through the sample (A.O.M.
[active oxygen method]), and in samples stored at room
temperature.
“In 1945, Warren Goss, formerly a chemical engineer
at the Laboratory, investigated the German vegetable oil
industry and came home with a number of suggestions
regarding soybean oil. Two of these suggestions were that
lecithin is responsible for ‘reversion,’ and should be removed
by repeated water washing, and that citric acid added during
deodorization retards appearance of ‘reversion.’ Using
the procedures mentioned above, we examined these two
conditions and concluded that citric acid does improve flavor
stability but it does not do so by inactivating the lecithin.
“Table III shows how the flavor score of the oil changed
on storage at room temperature. Note how the peroxide level
increases immediately in the control sample but does not
appreciably increase in the citrated sample for 18 weeks.
Citric acid reacts with very small amounts of metals in the
oils and prevents the action of these metals as catalysts for
oxidation. One of the major offenders is iron and Table IV
shows how citric acid reduces the oxidation in soybean oil as
determined by the active oxygen method (A.O.M.)
“Note that the use of citric acid improved both the
control sample and the sample containing added iron. Citric
acid added after deodorization also appears to be helpful and
it appears to serve both as a metallic fixative and synergist
for antioxidants in the oil.” Continued. Address: Head, Oil
and Protein Div., Northern Regional Research Lab., Peoria,
Illinois.
4948. Cowan, J.C. 1949. Research on flavor stability of
soybean oil at the Northern Regional Research Laboratory
(Continued–Document part II). Soybean Digest. Sept. p. 4850, 89.
• Summary: (Continued): “Our immediate reaction to this
work was that we should try it commercially. Through a
cooperative agreement with Armour and Co., and with other
commercial refiners, we have tested the citric acid addition
on a commercial scale. Table V shows the results of one
commercial trial. The values in parentheses are peroxide
from the samples stored at room temperature. Note also that
the citric addition has improved the oxidative stability under
A.O.M. conditions.
“We have examined the water washing technique
recommended by the Germans and found that it has no
particular advantage. Others have checked us and published
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on this matter. Also, we have studied the effect of added
increments of phosphates to the soybean oil. Table VI
indicates that 0.05 to 0.2 percent of phosphatides improves
the oxidative stability; 0.05 percent is significantly superior
to the control and the 0.2 percent phosphatide. Apparently,
our taste panel could detect 0.2 percent phosphatide
and although the oxidative stability was improved, the
phosphatides at this higher level did impart undesirable
flavors. However, at 0.05 percent level the oxidative and
flavor stability was decidedly improved, indicating that
lecithin was probably a desirable factor in ‘reversion.’
“The demonstration of the effect of iron turned
our attention to other possible metallic fixatives. Since
phosphatides are phosphoric acid derivatives, it appeared
reasonable to assume that they might function as metallic
fixatives. Accordingly, four samples were prepared and
deodorized. Table VII shows the results which we obtained.
Note that no significant difference was found in the original
oils by our taste panel. Our significant differences were
found in aged flavor of the phosphatide and the phosphatide
plus iron salt as compared with other oils. The oxidative
stabilities including the A.O.M. values clearly show that
phosphatides have some effect in counteracting the oxidizing
effect of added iron.
“This work led us to investigate a large number of
compounds as metallic fixatives, and we can generalize
that any polycarboxylic acid, polyhydric alcohol, and many
strongly acidic compounds are effective as metallic fixatives.
“The effect of sorbitol, a polyhydric alcohol, led us to
consider plant trials with it, and two refiners have cooperated
with us in this matter. Table VIII shows the data we obtained
in one commercial plant trial. Note that the taste panel had
a preference for the original flavor of deodorized samples
containing sorbitol and that sorbitol improved oxidative
stability.
“Our present research is now directed toward further
studies on oxidation. The flavor stability of soybean oil
is almost directly related to the logarithm of its peroxide
value. Figure 4 shows the graph of flavor score versus log of
peroxide of different samples of soybean oil from the same
barrel of oil. The correlation coefficient is actually 0.8 or 80
percent. Consequently, we believe the ‘reversion’ problem is
an oxidative one.
“For the past year, the Research and Marketing
Administration has been supporting contract research at the
University of Pittsburg to isolate and identify these oxidation
products of soybean oil. Progress is definitely being made
on the identification of the flavor products. Research on
metallic fixatives is being extended and we feel certain of
having new and interesting information to report in the
future. A fundamental investigation of the minor constituents
of soybean oil and their relationship to flavor stability is now
underway. It is believed that a solution to the problem will be
found. Economic considerations will determine if it can be

applied commercially.” Address: Head, Oil and Protein Div.,
Northern Regional Research Lab., Peoria, Illinois.
4949. National Soybean Processors Association. 1949. Year
book, 1949-1950 (Association year). Chicago, Illinois. 73 p.
• Summary: On the cover (but not the title page) is written:
“Year Book and Trading Rules, 1949-1950.” Contents:
Constitution and by-laws (incl. committees, code of ethics).
Officers, directors and committees for 1949-50. Membership
of the National Soybean Processors Association. Trading
rules governing the purchase and sale of soybean oil meal.
Appendix to trading rules on soybean oil meal: Official
methods of analysis (moisture, protein, oil, crude fiber–
official, sampling of soybean oil meal). Trading rules
on soybean oil. Appendix to trading rules on soybean
oil: Uniform sales contract, standard specifications for
crude soybean oil for technical uses, methods of analysis
(A.O.C.S. official methods): Refining loss (expeller and
hydraulic soybean oil)–Ca 9a-41, refining loss (extracted
soybean oil)–Ca 9b-46, refining loss (degummed hydraulic
and extracted types soybean oil)–Ca 9c-49, refining loss
(degummed expeller type soybean oil)–Ca 9d-49, bleaching
test (refined soybean oil)–Cc 8b-49, grading soybean oil for
color (N.S.P.A. tentative method), color–Wesson method
using Lovibond glasses–Cc 13b-45, sampling–C 1-47, flash
point (A.O.C.S. tentative method–Cc 9b-48). Moisture and
volatile matter: Vacuum oven method–Ca 2d-25. Break
test–Modified Gardner method–Ca 10-40. Iodine value–Wijs
method–Cd 1-25. Unsaponifiable matter–Ca 6a-40.
Handwritten: Soybean Farming is now available; prices
are given for non-members and members, for 100 to 1,000
copies. Assessments: Regular $.0004 per bushel, 40 cents per
1,000, $400 per million. Max. $3,200 per year. Min. $100
per year. July 6 meeting decreases the regular assessment to
$0.0003 per bushel.
The section titled “Officers, directors, and committees”
(p. 12-15) states: President: R.G. Houghtlin. V.P.,
Chairman Executive Committee: G.G. Golseth. Secretary:
W.L. Shellabarger. Treasurer: H.E. Carpenter. Executive
Committee: R.G. Golseth, Chairman, H.E. Carpenter, E.A.
Cayce, Philip S. Duff, W.H. Eastman, Jasper Giovanna, R.G.
Houghtlin, W.L. Shellabarger.
Board of Directors (Term expiring Sept. 1950): D.O.
Andreas, E.A. Cayce, Jasper Giovanna, R.G. Golseth, H.R.
Schultz, H.R. Scroggs. (Term expiring Sept. 1951): Dwight
Dannen, Roger Drackett, W.H. Eastman, R.B. Jude, W.H.
Knapp, Karl Nolin. (Term expiring Sept. 1952): S.E. Kramer,
Philip S. Duff, D.W. McMillen, Jr., Clarence E. Peters, J.J.
Quinlan, Ralph Wells.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
company and company address of each are given–Traffic
and transportation. Technical. Soybean grades and contracts.
Oil trading rules. Meal trading rules. Crop improvement.
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Soybean research council. Uniform rules and standards for
soybean oil meal. Safety and insurance. Lecithin. Regional:
Ohio, Michigan, and East; Illinois, Indiana, Kentucky,
Wisconsin; Iowa, Minnesota, Nebraska, South Dakota;
Missouri, Kansas, and Mississippi River Delta Sections.
Handwritten on blank facing pages: Nominating committee.
Reception committee. Official weights committee. Crop
Improvement steering committee. Two new members
(people; Francis E. Calvert, The Drackett Co., Oct. 1949).
The following organizations, and individuals are
members of NSPA: Albers Milling Co., Los Angeles,
California (W.P. Kyle). Allied Mills, Inc., Board of Trade
Bldg., Chicago, Illinois; Peoria, Illinois; Taylorville,
Illinois; Omaha, Nebraska; Portsmouth, Virginia. ArcherDaniels-Midland Co., Box 839, Minneapolis 2, Minnesota;
Chicago, Illinois; Decatur, Illinois; Fredonia, Kansas. Big
4 Cooperative Processing Assn., Sheldon, Iowa (Chas.
W. Hanson). Blanton Mill, Inc., St. Louis, Missouri (Ross
A. Woolsey, Jr.). Boone Valley Cooperative Processing
Assn. Eagle Grove, Iowa (Edward Olson); Hubbard, Iowa
(D.E. Weld). Borden’s Soy Processing Co., Chicago 4,
Illinois (C.E. Butler -> J.R. Pentis); Kankakee, Illinois;
Waterloo, Iowa. Buckeye Cotton Oil Co. (The), Cincinnati,
Ohio (W.H. Knapp); Louisville, Kentucky; New Madrid,
Missouri; Raleigh, North Carolina; Memphis, Tennessee.
Cargill, Inc., Minneapolis, Minnesota (D.O. Andreas);
Springfield, Illinois (Eric Nadel); Cedar Rapids, Iowa (C.W.
Bohlander); Fort Dodge, Iowa (H.E. Marxhausen -> R.F.
Hubbard); Spencer, Iowa (W.J. Wheeler); Washington, Iowa
(Hugo Lensch). Central Iowa Bean Mill, Gladbrook, Iowa
(Paul H. Klinefelter). Central Soya Co., Inc., Fort Wayne
2, Indiana (E.W. McMillen, Jr.); Gibson City, Illinois (T.H.
Allwein); Decatur, Indiana (C.I. Finlayson); Marion, Ohio
(R.W. Fay). Clinton Industries, Inc., Clinton, Iowa (E.W.
Myers). Colchester Processing Co., E. St. Louis, Illinois
(E.L. McKee). Concord Soya Corporation, Concord,
Michigan (Harold K. Rapp; crossed out). Consumers Coop Assn., Kansas City 13, Missouri (F. Dean McCammon).
Consumers Soybean Mills, Minneapolis 15, Minnesota
(Riley W. Lewis). Dannen Grain & Milling Co., St. Joseph,
Missouri (Dwight L. Dannen). Decatur Soy Products Co.,
Decatur, Illinois (Jasper Giovanna). Delphos Grain and
Soya Products Co., Delphos, Ohio (Floyd E. Hiegel).
Doughboy Industries, Inc., Fairfield, Iowa. Drackett Co.
(The), Cincinnati 32, Ohio (Roger Drackett). Eastern Iowa
Milling Co., New Hampton, Iowa (G.A. Ward). Farmers
Cooperative Assn., Ralston, Iowa (Karl Nolin). Farmers
Cooperative Co., Dike, Iowa (C.M. Gregory). Farmers
Cooperative Elevator, Martelle, Iowa (H.B. Lovig). Fayette
Soybean Mill, Fayette, Iowa (L.A. Rose). Fremont Cake
and Meal Corp., Fremont, Nebraska (Harry E. Wiysel).
Frith (E.E.) Company Inc., Dubuque, Iowa (E.M. Weicher).
Funk Bros. Seed Co., Bloomington, Illinois (H.A. Abbott).
Galesburg Soy Products Co., Galesburg, Illinois (Max

Albert). General Mills, Inc., Chem. Div., Minneapolis 1,
Minnesota (W.H. Eastman); Belmond, Iowa (E.E. Woolley).
Glidden Co. (The), Chicago 39, Illinois (R.G. Golseth).
Gooch Milling & Elevator Co., Lincoln 1, Nebraska (M.R.
Eighmy). Haynes Soy Products Inc., Portland, Indiana
(Clarence E. Peters). Hemphill Soy Products Co., Kennett,
Missouri (W.A. Hemphill). Holland Pioneer Mills, Inc.,
Ohio City, Ohio (G.A. Holland). Honeymead Products Co.,
Mankato, Minnesota (L.W. Andreas); Hoosier Soybean
Mills, Inc., Marion, Indiana (J.H. Caldwell, Jr.). Huegely
Elevator Co., Nashville, Illinois (J.W. Huegely). Hulcher
Soy Products, Virden, Illinois (Norman E. Hulcher). Iowa
Milling Co., Cedar Rapids, Iowa (Jos. Sinaiko). Iowa
Soy Co., Redfield, Iowa (H.R. Straight). Ipava Farmers
Processing Co., Ipava, Illinois (F.P. Brown). Janesville
Mills, Inc., Janesville, Wisconsin (A. Roger Hook). Kansas
Soya Products Co. (The), Emporia, Kansas (Ted W. Lord);
Kansas City 3, Kansas (Richard W. Lord). Ladd Soya, Inc.,
Bunker Hill, Indiana (Wayne Ladd). Lexington Soy Products
Co. (The), Lexington, Ohio (H.E. Carpenter). Louisville
Soy Products Corp., Louisville, Kentucky (H.A. Miller).
Marshall Mills Inc., Marshalltown, Iowa (J.I. Johnson).
Muscatine Processing Corp., Muscatine, Iowa (G.A. Kent).
North Iowa Cooperative Processing Association, Manly,
Iowa (Glenn Pogeler). Northwest Cooperative Mills, St.
Paul, Minnesota (Anthony H. Roffers). Ohio Valley Soybean
Co-op, Henderson, Kentucky (G.W. Allen). Owensboro
Grain Co., Owensboro, Kentucky (William M. O’Bryan).
Pacific Vegetable Oil Corp., San Francisco 7, California
(B.T. Rocca, Jr.). Pillsbury Soy Mills, Clinton, Iowa (H.R.
Schultz); Centerville, Iowa (H.R. Schultz). Postel (Ph. H.)
Milling Co., Mascoutah, Illinois (A.S. Lee). Quincy Soybean
Products Co., Quincy, Illinois (Irving Rosen). Ralston Purina
Co., St. Louis 2, Missouri (D.B. Walker); Kansas City,
Missouri (F.G. Franze); Lafayette, Indiana (Ralph Guenther);
Iowa Falls, Iowa (H.N. Johnson); Circleville, Ohio (A.V.
Couch); Champaign, Illinois -> Bloomington, Illinois (N.B.
Morey). Roach Soybean Mills, Plainfield, Ohio (Howard
L. Roach). Shellabarger Soybean Mills, Inc., Decatur 30,
Illinois (W.L. Shellabarger). Simonsen Mill Rendering
Plant, Quimby, Iowa (W.E. Simonsen). Sioux Soya Co.,
Sioux City 2, Iowa (J.L. Ward). Southern Cotton Oil Co.
(The), Goldsboro, North Carolina (W.V. Westmoreland);
Tarboro, North Carolina (W.A. Moore). Southland Cotton
Oil Co., Paris, Texas (Richard H. Blyth). Soya Processing
Co., Wooster, Ohio (H.H. Heeman). Soya Extraction Div.,
Continental Grain Co., Columbus 9, Ohio (D.H. Wilson–
company crossed out). Soy-Rich Products, Inc., Wichita,
Kansas (Ralph S. Moore). Spencer Kellogg and Sons, Inc.,
Buffalo 5, New York (Robert B. Jude); Chicago, Illinois;
Decatur, Illinois; Des Moines, Iowa; Bellevue, Ohio (Harry
Stokely). Sterling Soybean Co., Inc., Rock Falls, Illinois
(Edward J. McGinn). Swift & Co., Union Stock Yards,
Chicago 9, Illinois (S.E. Cramer). Thomson Soya Products,
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Hiawatha, Kansas (A.G. Thomson). Toledo Soybean
Products Co., Toledo, Ohio (J.H. Brown). Wells (Ralph) &
Co., Monmouth, Illinois (Ralph Wells). West Bend Elevator
Co., West Bend, Iowa (R.W. Jurgens). Western Soybean
Mills, Sioux Falls, South Dakota (E.A. Woodward). Williams
Milling Co., Sac City, Iowa (Leo W. Williams).
Organizations represented on committees: U.S. Regional
Soybean Laboratory, Urbana, Illinois (John C. Cowan, R.T.
Milner).
Handwritten: New members added since publication
of the Trading Rules Book–1949. Falk & Co., Pittsburgh,
Pennsylvania (Willard Lighter, Jan. 1950). Minnesota
Linseed Oil Co., Minneapolis 21, Minnesota (R.J. Lundquist,
May 1950). Farmers & Merchants Milling Co., Glencoe,
Minnesota (L.H. Patten, Mgr., May 1950). Riverside Oil
Mill, Marks, Mississippi (William King Self, Aug. 1950).
Planters Manufacturing Co., Clarksdale, Mississippi (A.K.
Shaefer, Sept. 1950).
Associate Members: Arcady Farms Milling Co.,
Chicago 6, Illinois. Armour & Co., Chicago 9, Illinois
(John H. Noble). Aubrey & Co., Louisville, Kentucky.
Best Foods, Inc., New York, NY. Capital City Products
Co., Columbus, Ohio. Cooperative Mills Inc., Baltimore
30, Maryland. Cox (Chas. M.) Co., Boston, Massachusetts.
Foxbilt Inc., Des Moines, Iowa. Humco Co. (The), Memphis
1, Tennessee. Kraft Foods Co., Chicago, Illinois. Lever Bros
Co., Lever House, Cambridge, Massachusetts. Pittsburgh
Plate Glass Co., Paint Div., Pittsburgh, PA. Procter &
Gamble Co., Cincinnati, Ohio. Spartan Grain & Mill Co.,
Inc., Spartanburgh, South Carolina. Tuckers (Mrs.) Foods,
Inc., Sherman, Texas. Wilson & Co., Chicago, Illinois.
Handwritten: New Associate Members: Clark Mills Inc.,
Minneapolis 15, Minnesota. Address: 3818 Board of Trade
Building, Chicago 4, Illinois.
4950. Paarlberg, Don. 1949. Prices of soybeans and soybean
products. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 538. 48 p. Sept. [14 ref]
• Summary: I. Soybeans: Trend (Trends in Production,
Trends in Yield, Trends in Purchasing Power), Seasonal
Variation (Seasonal Variation in Marketing Soybeans,
Four Periods of Seasonal Variations, Large Crops versus
Small Crops), Geographic Differentials, Source of Value of
Soybeans, Marketing Margins, Percentage of the Processor’s
Dollar Received by Farmers (Factors Affecting the Annual
Price of Soybeans, Period Studied, Variation, Gross
relationship with Various Factors–Annually, Net relationship
with Various Factors–Annually, Seasonal Effect of Various
Factors, Seasonal Variation in Various Factors, Variability,
Gross Effect of Various Factors–Seasonally, Combined
Effect of Various Factors–Seasonally).
II. Soybean Meal: Importance, Trend in Purchasing
Power, Seasonal Variation in Production of Soybean Meal,
Seasonal Variation in Price of Soybean Meal, Geographic

Differentials, Factors Affecting the Annual Price of Soybean
Meal (Combined Effect of Various Factors–Annually, Net
Effect of Various Factors–Annually), Relationship with
Various Factors–Seasonally (Effect of Several Factors in
Combination, Net Effect of Various Factors, Net Amount of
Change).
III. Soybean Oil: Trends (Trends in Production, Trends
in Utilization, Trend in Purchasing Power), Seasonal
Variation in Production, Seasonal Variation in Prices, Effect
of Size of Crop on Seasonal Variation in Prices, Factors
Affecting Annual Price of Soybean Oil, Factors Affecting the
Price of Soybean Oil Within the Seasons (Combined Effect
of Various Factors, Net Effect of Various Factors), Prices of
Eight Oils. Address: Dep. of Agricultural Economics, Purdue
Univ.
4951. Soybean Digest. 1949. Strayer, Cartter to Europe for
ECA [European Cooperation Administration]. Sept. p. 90.
• Summary: “Geo. M. Strayer, secretary-treasurer of the
American Soybean Association, Hudson, Iowa, and J.L.
Cartter, director of the U.S. Regional Soybean Laboratory,
Urbana, Illinois, left New York City September 16 by air for
Frankfurt, Germany on a 6-week technical mission for ECA.
“While abroad Strayer and Cartter will analyze the
soybean production program in various European countries
under the Marshall plan. They will check varieties and the
breeding work on the soybeans that are being raised for food
in these countries.
“The two men will also appraise the use of U.S.grown soybean in European food products. They will visit
manufacturing plants making these products to seek possible
recommendations for ECA and U.S. soybean growers on
how best to meet European needs. Manchuria supplied the
European market for soybeans before the war, but European
countries are now depending on U.S. soybeans.
“The trip is being financed entirely by ECA funds.
“Countries to be visited include Germany, Denmark,
Sweden, Holland, Belgium and possibly France.
Headquarters will be at Frankfurt.”
4952. Soybean Digest. 1949. Honorary life members
[American Soybean Assoc.]: Keller E. Beeson, Jacob Hartz
Sr., E.F. (“Soybean”) Johnson. Sept. p. 36, 85, 86.
• Summary: Keller E. Beeson, extension agronomist at
Purdue University and former president of ASA, was
born on March 18, 1894 at Columbia City, Indiana. Now
deceased, he had been an extension agronomist at Purdue
beginning in 1924. He cooperated with the railroads in
running the educational “Soybean Special” trains through
Indiana. Before the days of the Soybean Digest, Mr. Beeson
pioneered the preparation of the printed report of the annual
meeting, which was ready for distribution at the meeting. He
also started the mimeographed circular letters that went out
at intervals to the membership. These were forerunners of the
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Digest.
“Jacob Hartz, Sr., Arkansas farm and seed leader, and
onetime president of ASA, was born at Racine, Wisconsin,
on April 4, 1888 the son of German immigrants. He was one
of eight children. Because of his father’s poor health he was
forced to leave school after completing the eighth grade. At
the age of 20 he went to work as a traveling salesman for the
P & O Plow Co. and spent several years in Arkansas.
“In 1917 Mr. Hartz moved to Wheatley, Arkansas,
and went into the hardware business. In 1924, he moved to
Stuttgart, Arkansas, his present home. There he joined his
father and A.R. Thorell in the Hartz-Thorell Supply Co.
which grew and prospered and became the leading farm
machinery business in the state.
“It was early in this business that Mr. Hartz became
interested in soybeans and started on the journey that was
to make him one of the soybean pioneers and leaders of the
South. Hartz was looking for a soil building crop to save the
rice farmers of the Grand Prairie section of Arkansas who
were driving themselves to ruin with a one-crop program
of rice. Rice takes a tremendous amount of nitrogen from
the soil and nothing was being done to replace this needed
element.
“In conjunction with the Peoples National Bank of
Stuttgart [in about 1925] the Hartz-Thorell Co. bought 25
bushels of Laredo soybeans. These beans were put out with
key farmers over the Grand Prairie in small quantities and
were planted on land that had been in rice the previous year.
When the beneficial results that followed were noted [the
rice farmers used the soybeans as a hay crop], a never ending
search for the most suitable varieties was begun. Mr. Hartz
and his partner soon found themselves in the seed business
[starting about 1926] where the former has remained ever
since.
“Mr. Hartz had a manifold job, the chief of which
his boys have always referred to as ‘Pop’s Preaching the
Soybean Gospel’ to farmers and agricultural leaders in
Arkansas and the South. In their contacts and travels many
years later they are continually running into men who

say that Mr. Hartz started them in the soybean business.
He found a market for the farmer’s bean crop and was
instrumental in having favorable freight rates established for
soybeans and other Arkansas farm products.
“In 1936 the Hartz-Thorell Supply Co. designed and
constructed what remains the most modern and efficient seed
cleaning processing plant in the South. “The Hartz-Thorell
partnership was dissolved in June, 1942. Mr. Hartz and his
two older sons, B.J. and Jake, Jr., acquired the seed end of
the business which they operate under the title Jacob Hartz
Seed Co.
“Mr. Hartz worked diligently in several seed
organizations such as the Arkansas Seed Growers
Association, the Arkansas Seed Dealers’ Association, and the
Southern Seedsmen Association. He was elected president
of the first two and first vice-president of the third, a Southwide seed dealers association. In all of the organizations
he has fostered the soybean and guided its progress. He
served many years on the Arkansas State Plant Board. In this
capacity he helped in the first certification of soybean seed in
the state.
“There is one other organization that he has helped to
build, one that is dear to his heart, the American Soybean
Association. He was elected the first Southern director and
has served in that capacity until the present. He is a former
vice president of the Association.
“The above are some of the things that long ago
earned for Mr. Hartz the deserved title of ‘Soybean King of
Arkansas.’”
“E.F. Johnson, affectionately known as ‘Soybean’ by
an entire industry, ha been a real pioneer and has made a
contribution both as a grower and processor. He was born at
Stryker, Ohio, 59 years ago [ca. Oct. 1889]. He received his
education at the University of Indiana, Purdue University,
and Ohio State University. He started his first soybean plots
in the spring of 1912 and has been a grower ever since. At
present, he is a producer of edible varieties. He was a teacher
of extension work for 7 years and an assistant professor for
2 years. For a time he was agricultural director for the Soo
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Line. He is now affiliated with the Delphos Grain & Soya
Products Co., Inc., at Delphos, Ohio. He served as president
of both the American Soybean Association and the National
Soybean Processors Association, and as treasurer of the latter
organization. He has been actively interested in the National
Farm Chemurgic Council since its inception. Mr. Johnson
has always been very active in the work of the American
Soybean Association, serving on programs and committees.
One of the early annual meetings of the Association was
held on his farm. He was one of those whose efforts and
encouragement brought about the founding of the Soybean
Digest.”
Photos show: (1-3) Individual portraits of Keller Beeson,
Jacob Hartz, Sr., and E.F. Johnson. (4) Three U.S. Regional
Soybean Laboratory agronomists at the ASA convention:
Dr. Lewis Saboe, Columbus, Ohio; Leonard F. Williams,
Urbana, Illinois; Albert H. Probst, Lafayette, Indiana.
Note 1. Concerning E.F. “Soybean” Johnson: There are
many published lists of the presidents, officers, and directors
of the American Soybean Association (ASA). E.F. Johnson
is never listed as a president, or as an officer, or as a director
of the ASA. In 1937-38 he was elected president, chairman
of the executive committee, and chairman of the statistical
committee of the National Soybean Processors Association
(NSPA). Strangely enough, one E.C. Johnson of Stryker,
Ohio (the same small town in which E.F. Johnson was born
and raised and lived until the 1930s) was vice-president of
the ASA in 1924 and 1925, yet several extensive searches by
experts in Stryker, Ohio, can find no evidence that a person
named E.C. Johnson ever lived in Stryker (See 1999 letter
from Jane Anderson of Stryker). Her theory is that E.F. and
E.C. were one and the same person.
Note 2. This is the earliest article seen that mentions the
Delphos Grain & Soya Products Co.
4953. U.S. Regional Soybean Laboratory. 1949. Budget
statement for the 1948 fiscal year. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 144.
Undated. 1 p.
• Summary: A horizontal typewritten 2-page fill-in form.
Page 1: At the top left are two 2.5-inch-long blank lines.
Below that, flush left: “Budget statement for 1948 fiscal
year.
Below that is a wide blank table with 7 rows and 6
columns: (1) Date of Entry. (2) Description. (3) Amount
Paid. (4) Unencumbered Balance. (5) Remarks.
Below that: “Letter of Authorization No. __ Assigned to
__
Below that is a continuation of the same table as above,
also with 7 rows and 6 columns.
Page 2 is filled with the same 6-column form and its
heading as page 1.
Since RSLM 145 is dated Oct. 21, 1949, this form
(RSLM 144) must have been created before that date, and

probably shortly before that date. Address: Urbana, Illinois.
4954. U.S. Regional Soybean Laboratory. 1949. Report of
trip taken to... RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 145. Oct. 21. 1 p.
• Summary: A vertical typewritten 1-page fill-in form.
The top blank line is for writing the destination of the
trip.
“Name (blank line)
“Date (short blank line) Left Urbana, Illinois
“Date (short blank line) Arrived
“Date (short blank line) Left
“Date (short blank line) Arrived
“Date (short blank line) Left
“Date (short blank line) Arrived Urbana, Illinois.
“Method of travel (long blank line)
“Person in charge (long blank line)
“Itemized expenses:”
“Approved (blank line)
“(Use separate sheet for each trip).” Address: Urbana,
Illinois.
4955. Arnold, L.K. 1949. New equipment for extracting
soybean oil with trichloroethylene. Soybean Digest. Oct. p.
11-13.
• Summary: “A new solvent extraction plant for soybean oil
using a noninflammable solvent is now available as a 25ton per day unit. This plant, which uses trichloro-ethylene
as a solvent, is the result of over 10 years of research and
development by the chemical engineering section of the Iowa
Engineering Experiment Station at Iowa State College.
“The basic objective in this development was the
production of a soybean oil processing plant adapted for
operation in the smaller communities of the soybean belt
either as an independent unit or in conjunction with local
feed mills and elevators. The advantages of small plants
located close to both the source of soybean supply and
the market for the meal including such items as savings in
freight on both beans and meal have been discussed in a
previous issue of the Digest (Oct. 1941, p. 4-5) together with
a description of the first laboratory pilot plant. This original
pilot plant utilized screw conveyors to carry the flaked beans
through the solvent contained in an inclined tube.
“While it gave good results, subsequent experimental
work with a new pilot plant has shown that superior results
can be secured using a continuous chain conveyor instead
of the screws. Improved solvent recovery apparatus was
also developed. From the data derived from this new pilot
plant a 10-ton per day plant was designed for J. Roach Sons,
Plainfield, Iowa. This plant, shown in a previous issue of the
Digest (June 1947, p. 14-15), has been in operation the past 3
years.
“The new commercial unit while embodying certain
basic principles of the older plants previously described
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is of a newer and more compact design proved by both
experimental development and commercial operation. A
schematic flow sheet for the plant is shown on the next page.
The operation of the plant as shown above is as follows:
“The soybeans from storage pass through a cleaner to
remove extraneous matter and over a magnet to remove
any tramp iron not taken out in the cleaner. The beans are
next weighed by an automatic dump scale and dropped into
a bin from which they are fed by an electrically operated
vibrating feeder to the cracker rolls below. The rate of feed
of the beans into the extractor is controlled accurately at
this point by adjustment of the control knob of the vibrating
feeder. The two pair high cracking rolls cut each bean into
five or six pieces. The cracked beans are next elevated into
the tempering tube–a steam jacketed tube in which they are
heated to about 160ºF. while being conveyed by a screw
conveyor to the flaking rolls. The heating renders them
plastic so they can be easily rolled into flakes 0.010 inch or
less in thickness. The flakes are conveyed and elevated from
the flaker to the feed end of the extractor into which they are
dropped.
“The extractor is essentially a loop of 12-inch pipe
through which the flaked beans are conveyed slowly by
means of a continuous chain conveyor driven through a
sprocket at the feed end. The solvent enters the extractor at
the opposite end and flows through it counter current to the
flake movement emerging at a point below the flake entrance.
The extracted flakes are carried up out of the solvent into
the horizontal top run of the loop which is steam jacketed to
preheat the extracted flakes (meal) before dropping into the
driers.
“The driers are steam jacketed 12-inch tubes through
which the meal is conveyed and agitated by a modified
screw conveyor. In the driers the solvent is completely
vaporized and the solvent-free meal leaves the lower drier
through a special vapor seal containing a plug of meal which
is continuously formed and broken up as the meal passes
through the seal. The meal drops into a round bottomed
trough where it is agitated and conveyed by a special screw
conveyor while being moistened with water to replace part
of the moisture evaporated with the solvent in the driers. The
meal is next ground in a hammer mill from where it goes to a
bagging hopper.
“The miscella (solvent-oil mixture) leaves the extractor
through a slotted screen from which it flows to a climbing
film evaporator. Here it rises as a series of slugs vertically
through steam heated pipes to discharge into a flash chamber
where much of the solvent is evaporated. The concentrated
miscella from the flash chamber containing about 80 percent
oil goes to a filter. An alternate arrangement is to filter the
miscella before concentrating it. The final traces of solvent
are removed in a combination falling film evaporator and
stripping column packed with Berl saddles. The oil from
the bottom of the column is pumped to storage. Solvent

and water vapors from the driers, evaporator, and stripper
are condensed in water-cooled condensers and returned as
liquids to the solvent tank. Here the solvent, because of its
greater weight, goes to the bottom from which it is pumped
back to the extractor. The water overflows at the top, going
to the sewer.
“The designers and manufacturers of this new unit
point out that the new process offers many advantages.
It is available in 25-ton moderately priced units ideal for
small community plants to efficiently serve local feed
needs. Multiple unit plants for larger size operation may be
installed. It uses trichloroethylene, an excellent but noninflammable and non-explosive solvent allowing it to be used
in locations not possible for systems using the conventional
flammable solvents. Insurance, whether for property, life,
or liability is low. While trichloroethylene vapors, like most
solvent vapors, have toxic properties they are not considered
a health hazard unless present in amounts above 190 parts
per million–a quantity far in excess of that occurring in the
air about a plant in normal operation. Approximately 13,500
parts per million of solvent vapor in air are necessary to be
serious for a one-half hour exposure.
“Operation of the plant is automatic and simple. Solvent
removal from both oil and meal is exceptionally good. The
oil containing less than 50 parts per million of solvent is
of prime color with a refining loss low enough to assure a
premium price. The meal, which is high in protein, has been
shown by feeding tests to be free from any toxic effects and
to be a nutritious feed. It can be produced with a minimum of
heat treatment for industrial use or toasted as desired for feed
uses.
“Several features contribute to the excellent operation
of the unit. Preliminary drying of the beans is not necessary
unless they contain too much moisture for storage before
processing. Adequate moisture and proper heating prior
to flaking facilitates the production of thin tough flakes. A
special elevator brings the flakes to the top of the extractor
with minimum breakage. The specially designed chain
moves the flaked beans through the solvent without agitation
thus reducing the amount of fines in the miscella to a
minimum. Even the slotted miscella screen is designed to
reduce breakage of flakes as well as to assure trouble-free
removal of the miscella at this point. Special agitators have
been designed to secure maximum drying action without
excessive breakage in the driers.
“The stream-lined counter-current flow of solvent
through the extractor is subject to a minimum hindrance by
the skeleton-like conveyor chain. The chain which becomes
heated in the upper steam jacketed meal preheater heats the
incoming flakes which not only assists in the extraction of
the oil but keeps the viscosity of the miscella low to insure
good flow out of the extractor. A barrel-valve formerly used
has been replaced with the newly designed vapor seal in
which the meal is formed into a vapor tight plug as it leaves
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the drier thus effectively preventing any solvent loss.
“The equipment for this process is manufactured
and sold by the Crown Iron Works Co. of Minneapolis,
Minnesota, under a license from the Iowa State College
Research Foundation, Inc., holders of the patent rights.”
A photo shows the new 25-ton solvent extraction
equipment in operation. An illustrations (flow sheet) shows
inner workings of the new extraction process.
Note: As this was written, trichloroethylene was
becoming obsolete as a solvent for use with soybeans
because it sometimes caused injury (called the Duren
disease) to cattle which had consumed the meal extracted
using this solvent. Address: Iowa Engineering Experiment
Station, Iowa State College, Ames.
4956. Barger, E.L.; Weber, Charles R. 1949. Harvest losses
in soybeans. Soybean Digest. Oct. p. 16-17, 24.
• Summary: There are five common losses in combining
soybeans [harvesting soybeans with a combine]: Shatter
losses, cutter bar losses, cylinder losses (injured beans),
separating losses, and cleaning losses. Cutter bar losses may
run as high as 20% of the total yield in Iowa; a 5% loss is
not unusual. Cylinder losses are of two types–unthreshed
pods or split beans. Unthreshed pods are usually the result of
attempting to harvest too early in the morning after a heavy
dew, too soon after a rain, or during damp weather. This loss
is reported to be usually less than 1% in Iowa. Address: Iowa
Agric. Exp. Station.
4957. Collins, E.R.; Powell, L.A. 1949. An approved
soybean program for North Carolina. Better Crops with Plant
Food 33(8):22-23, 45. Oct. [2 ref]
• Summary: “Tests conducted cooperatively by the North
Carolina Experiment Station and Extension Service, with
W.L. Nelson supervising the fertility studies and E.E.
Hartwig supervising the variety tests and the breeding
program, resulted in a summary of nine points necessary for
profitable soybean yields. These steps were listed as follows:
“1. Have your soil tested and limed when needed. 2.
Provide adequate fertility. 3. Prevent fertilizer injury. 4. Plant
an adapted variety. 5. Provide enough plants. 6. Treat seed
to prevent seedling diseases. 7. Prepare a good seedbed. 8.
Control weeds early. 9. Control insects.” Address: 1. Head,
Agronomy Extension, North Carolina State College, Raleigh,
NC; 2. County Agent, Currituck Co., NC.
4958. National Soybean Processors Assoc., Soybean
Research Council. 1949. Report of Fifth Symposium on
Flavor Stability of Soybean Oil. Chicago, Illinois. 64 p.
Held 31 Oct. 1949 at the Edgewater Beach Hotel, Chicago,
Illinois. [17 ref]
• Summary: Program:
9:30 Welcome, by R.G. Houghtlin, President, National
Soybean Processors Association

9:35 Introductory Remarks, by J.C. Cowan., Head,
Oil and Protein Division, Northern Regional Research
Laboratory; Chairman of the Symposium
9:40 Isolation and Identification of Additional
Compounds which contribute to the Flavor Reversion of
Soybean Oil, by B.F. Daubert, Research Administrator,
University of Pittsburgh
10:05 Effect of Hydrogenation Conditions on
Development of Trans Isomers in Hydrogenation of Linseed
Oil, by H.W. Lemon, Ontario Research Foundation
10:25 Additional Data on Morroseed Oil, by Willy
Lange, the Procter and Gamble Company
10:45 Flavor Problem of Soybean Oil. VI. Flavor
and Oxidative Stability of Furfural Extracted Oil, by A.
W. Schwab, Oil and Protein Division, Northern Regional
Research Laboratory
11:10 Flavor Studies on Soybean Oil Involving
Linolenic Acid, by H.J. Dutton, In Charge, Fundamental Oil
Investigations Section, Oil and Protein Division, Northern
Regional Research Laboratory
11:25 Recess
11:30 Analysis of Metals in Oils. by J.E. Hawley,
Analytical and Physical Chemical Division, Northern
Regional Research Laboratory
11:50 Flavor Problem of Soybean Oil. VII. Effect of
Trace Metals, by C.D. Evans, In Charge, Edible Oil Section,
Oil and Protein Division Northern Regional Research
Laboratory
12:30 Lunch
Report “Assembled by J.C. Cowan, Northern Regional
Research Laboratory, Bureau of Agricultural and Industrial
Chemistry, USDA.” Address: [3818 Board of Trade
Building, Chicago, Illinois].
4959. Singh, M.P.; Anderson, J.C. 1949. Inheritance of
earliness of maturity in soybean, Glycine max (L.) Merrill.
Agronomy Journal 41(10):477-82. Oct. [9 ref]
Address: New Jersey Agric. Exp. Station, Rutgers Univ., the
State Univ. of NJ, New Brunswick, NJ, Dep. of Farm Crops.
4960. Weiss, Martin G. 1949. Soybeans. Advances in
Agronomy 1:77-157. [242 ref]
• Summary: A comprehensive review of the literature on
soybean breeding and management. The first such treatment
since Piper and Morse’s classic book, The Soybean (1923).
Contents: 1. Introduction. 2. Production and distribution: In
the world, in the United States. 3. Disposition and utilization.
4. Physiology of the soybean plant: Floral initiation (varietal
differences, duration of dark and photoperiods, light intensity
and photosynthesis, age and position of induced tissue,
temperature effects), nutrition (nitrogen, phosphorus, major
cations, micronutrients), root temperatures. 5. Effect of
climate and location: Location and season effects, simulated
hail damage. 6. Effect of cultural practices: Rotations,
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fertilizers and soil management (response, placement), seed
inoculation, seed germinability (viability, disinfectants and
protectants, hormones), time of planting, method and rate of
planting, weed control, harvesting. 7. Genetics and cytology.
8. Variety improvement. 9. Effect on soils. 10. Disease and
insect pests. 11. Regional approach to soybean research (U.S.
Regional Soybean Laboratory). Address: Iowa State College,
Ames, Iowa.
4961. Cartter, J.L.; Strayer, G.M. 1949. Report to German
Food Ministry on soybean breeding, production, and
utilization in West Germany. Washington, DC. 13 p. Nov. 18.
E.C.A. Technical Assistance Project No. 07-03.
• Summary: The Introduction states that this project
was instituted at the request of officials of the German
Government and financed entirely from Marshall Plan
funds. The two-man “technical assistance team” traveled
in Germany for about five weeks in Sept/Oct. 1949
“contacting soybean breeders, research institutes, growers,
food manufacturers, oilseed crushers, and a wide variety of
other persons working in the over-all field. Short trips into
Sweden [to visit Sven Holmberg] and Holland were taken
for the purpose of studying breeding work being done there
on early-maturing soybean varieties which might be adapted
to Germany or German breeding programs. Transportation
throughout Germany was by Army automobile, making
possible many visits to points not readily accessible by
common carrier.
“Assistance in making contacts and arrangements
was offered by Dr. William Bening of the German Soya
Association, to whom thanks are also due for his time
and energy in acting as interpreter in the German travels.
Acknowledgements are also due Dr.
Wilhelm Rudorf and the members of
the staff of the Food and Agricultural
Division of the Food and Agricultural
Division of HICOG [High Commissioner
for Germany] for their time, assistance
and suggestions toward the betterment
of this study. ECA is the European Cooperation Administration.” The last
section, titled “Recommendations,”
contains 11 recommendations, including:
“3. We recommend the immediate
inclusion of not less than 3% nor more
than 5% soy flour in bakery goods and
bread to improve the protein level and
handling qualities and that the German
Food Ministry make provision for the
blending of soy flour with wheat and rye
flour at that distribution level which will
insure best utilization.
“4. We recommend the adoption
of governmental measures necessary

to facilitate the marketing and usage of sausage and meat
products containing soy protein in reasonable amounts
in order to increase food values and decrease food costs.
Inclusion of 10% soy flour (dry weight) in a produce sold
on the basis of its own merits at a price proportionally lower
than pure meat products would appear to offer a promising
means of protein fortification in the diet of the average
German.
“5. We recommend that food manufacturers be
encouraged to continue their work on specialty products
utilizing soy for human consumption, especially candies,
cookies, doughnuts and other products where soy protein is
used in a desirable form to raise nutritional levels.”
“7. We suggest the necessity of an educational campaign
by government and industry which will distribute factual
information on the true food value of soy and soy products.
Extreme care should be exercised in keeping all material
factual.”
Note: This was George Strayer’s first trip overseas or to
Europe to study the market potential for American soybeans.
Address: 1. Director, U.S. Regional Soybean Lab., Urbana,
Illinois; 2. Secretary-Treasurer, American Soybean Assoc.,
Hudson, Iowa.
4962. Retirement party for W.J. Morse, USDA, Beltsville,
Maryland (Photograph). 1949. Nov. 22.
• Summary: Morse is standing in the front row, third from
the left.
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
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4963. Washington Post. 1949. Morse, U.S. soybean ace,
retires today. Nov. 30. p. 10B.
• Summary: Contents: Introduction. More than a century.
Research in Asia. To move to Yonkers.
“William J. Morse, virtual father of the soybean in the
United States, is scheduled to retire today...” What is he
going to do? He plans to grow soybeans for his dinner table,
and to write a book about food–soybean food. “Morse is
dead serious about writing that book on soybean foods. So
serious, he said, that it is one reason he’s retiring at 65. He
could stay on another five years under federal retirement
regulations.”
Yesterday Morse estimated that about 85% of U.S.
soybean oil is used to make margarines and shortenings.
“He and his wife plan to move soon to a suburban
residence near Yonkers, New York” [just north of
Manhattan]. He will need such a house for living, planting
and writing.
Besides the book on soybean foods, he plans to write a
book on Oriental plants, incorporating a lot of information
he collected in the Orient. A portrait photo shows William J.
Morse.
4964. Watertown Daily Times (New York). 1949. Article
about William Morse and soybeans. Nov. 30. *
4965. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1949. Gelsoy:
A new soybean product. Soybean Digest. Nov. p. 17-18, 40.
[5 ref]
• Summary: Contents: Introduction. Materials for
production. Outline of process. Properties of Gelsoy.
Application. Summary.
Special undenatured soybean flakes are washed with
ethyl alcohol at 40-50ºC. Either a batch or a continuous
countercurrent extraction process may be used. After spray
drying, a yellowish powder results. “Gelsoy is not as yet in
commercial production but in anticipation of this possibility
its potential uses have been surveyed on a laboratory scale.
When Gelsoy is whipped into a foam, the volume produced
is equivalent to or greater than that of egg white, when
measured on a nitrogen equivalent basis, and the foam
has excellent stability. This foaming property suggests its
use as a whipping agent or a meringue and for confections
and other food products where egg whites are used.” “The
whipping and gelling properties of Gelsoy suggest also its
use in ice cream formulas as a stabilizer...” It is also a good
adhesive.
“Under a cooperative agreement with Allied Mills,
Inc., Peoria, Illinois, a small-scale plant for production
of this product has been constructed where studies on the
production of this new protein material are being made.”
Address: Northern Regional Research Lab., Peoria, Illinois.
4966. Fritz, James C. 1949. Animal protein factor: Here’s

what you can believe and what not to believe about the
much-talked-of APF. Soybean Digest. Nov. p. 14-16.
• Summary: “’Animal Protein Factor’–or vitamin B-12
have been recently discovered. “The two may not be–and
probably are not–synonymous.”
“It has long been recognized that animal protein
concentrates are often more valuable in the diet than
vegetable protein concentrates. Not all the difference
could be explained on the basis of the amino acids which
such products contain.” The term “Animal Protein Factor”
was developed to “explain the unknown element which
contributed so much to the nutritional value of such
ingredients as fish meal, dried skim milk, etc.”
Cary and Hartman of the USDA were among the
earliest researchers who attempted to identify this unknown
factor. “They found their ‘Factor X’ to be essential for
normal growth and reproduction in the laboratory rat.”
“An extensive test program was carried on by the Poultry
Nutrition group at Beltsville [Maryland], and their findings
were reported in a series of scientific papers by Titus, Bird,
Hammond, Nestler, Rubin, Groschke, and others... It was
clearly demonstrated that growth and hatchability could be
increased by adding such materials as cow manure, fish meal,
or liver meal to all vegetable diets. Added impetus was given
to this work by the shortage of animal protein concentrates
during the war [World War II]. It was urgently necessary that
a source of the unidentified factor be added to rations which
relied largely on soybean meal for their protein content. It
was during this period that large-scale use of fish solubles
was started. Work by Carrick and his associates at Purdue
[Univ., Indiana], by Halpin and Cravens at the University
of Wisconsin, and numerous others, clearly demonstrated
the effectiveness of condensed fish solubles when added to
vegetable protein diets.”
“While this poultry work was in progress, other workers
were searching for the anti-pernicious anemia factor. At least
as early as 1926 it was known that pernicious anemia could
be treated by feeding the patient large quantities of liver.
Certain animal disorders were noted to be markedly similar
to human pernicious anemia.”
“Early in 1948 the isolation and identification of vitamin
B-12 was announced by Ricks and co-workers of Merck and
by the Glaxo Laboratories in England.”
“Whether or not vitamin B-12 represents all the activity
generally attributed to ‘Animal Protein Factor’ is a debatable
point.” Yeast is almost completely devoid of APF.
In summary: APF is not new. “2. It is a vitamin of the
water-soluble B complex, and cannot serve as a protein
or replace protein in the ration. 3. Vitamin B-12 is an
important part of the ‘Animal Protein Factor’ but probably
not the entire factor of value to poultry. 4. Vitamin B-12
concentrates may be used to standardize or augment natural
sources, but they should not be expected to produce results
superior to those which can be obtained with natural
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ingredients which contain the ‘Animal Protein Factor.’”
Note 1. This is the earliest English-language document
seen (Oct. 2015) that uses the abbreviation “APF” to refer to
“animal protein factor.”
Note 2. “Fish solubles are produced as a by-product
of fish canning and fish oil production industries. During
the processing of fish to recover the oil fraction a mixture
of water and oil is produced. Then after this mixture is
centrifuged to remove the oil the water containing fraction
can then be condensed or dried to produce condensed
fish solubles or dried fish solubles” (Source: Feedipedia,
retrieved Oct. 2015). Address: Member, Soybean Research
Council.
4967. Johnson, E.F. “Soybean”. 1949. History and
accomplishments of the American Soybean Association.
Soybean Digest. Nov. p. 28, 30-31.
• Summary: This article is from a talk before Ohio soybean
producers. “The American Soybean Association was
organized in the fall of 1920 at a meeting of some 600
soybean enthusiasts at Taylor Fouts Farms at Camden,
Indiana. The 1921 meeting was held on Riegel–The Meharry
Farms at Tolono, Illinois.
“In this same year a sectional meeting was held in
Williams County, Ohio, on my farm. This was the first
soybean meeting for demonstration of farm practices for
growing soybeans ever held in Ohio. Many of you may recall
this meeting. That was back in the days when the Ito San was
still a base variety, and Manchu, Black Eyebrow, Medium
Green, Peking, Elton and A.K. were major varieties.
“For many years the Association existed mainly through
the untiring efforts of W.J. Morse of the USDA.” Now
rightfully recognized as the ‘daddy’ of soybean production
and promotion in America, he was ably assisted by many
other university agronomists. “In this honor roll must appear
such names as W.L. Burlison and J.C. Hackleman of Illinois,
Keller Beeson of Purdue [Indiana], Hanger and Parks
of Ohio State, Hughes and Dyas of Iowa, and Briggs of
Wisconsin.
“The early problems of the Association were mainly
varieties, adaptation of existing machinery to growing the
crop, and harvesting and threshing. Most of the harvested
crop moved for seed, partly for emergency hay crops, partly
for silage, and partly to new growers interested in the crop.
“For 18 years, the officers of the Association were
agronomists from various universities in the Cornbelt. The
presidency was usually extended to the ranking soybean
professor in the state where the next annual meeting would
beheld. A review of the papers presented at many of these
meetings gives one a clear insight into what were then the
problems of the soybean grower.
“Every year one or more papers were presented on the
use of soybean oil. Could it be used in paint? Would it work
in food products? How did soybean oil meal compare with

other proteins as a feed for hogs, cattle, sheep and chickens?
Frequent papers appeared questioning the possible expansion
of the soybean crop. Even I in 194O wondered if the
anticipated crop of 110 million bushels of soybeans could be
successfully marketed.
“It is conceded today that the activities of your
Association had much to do with the adaptation of the large
combine to soybeans. All of us today realize that without the
adaptation of the combine, the soybean industry as we know
it could not have existed...
“The 1940 annual meeting of the Association held at
Dearborn, Michigan, as guests of Henry Ford, was perhaps
the most significant of all meetings of the Association to that
date. As I read the published report printed after the meeting,
I find in rather small print two significant statements. ‘Two
definite suggestions were made to by developed by the board
of directors, namely that the Association make plans to
employ an executive secretary, and that a soybean periodical
be published as an official organ of the Association.’ That,
my friends, marks the official birth of Geo. Strayer, and the
Soybean Digest, as far as the American Soybean Association
is concerned.
“The policy of having a university agronomist serve
as chief officer of the Association had been abandoned
the previous year. Much of the reorganization and solid
foundation built was due to the able leadership of Glen
McIlroy who served as president for 3 consecutive years
during this period. Since 1940 the American Soybean
Association has driven ahead day after day for those things
that were best not only for the soybean grower, but for the
soybean user and the nation as well. The only reason it has
not done more is due to lack of enough membership of active
interested growers, and lack of finances to meet an ever
increasing demand on its activities.
“The past relationship of the growers’ association to the
soybean processors has always been one of mutual interest
and concern over vital problems of each group. For years
the Association has taken the leadership in working out a
more orderly marketing of soybeans. Like any new crop,
growers expanded their acreage, with no thought of a similar
expansion of storage facilities. During World War II, 90
percent of the soybeans moved direct to processors at harvest
time. Your Association recognized the tremendous burden
such marketing gave the processors.
“The largest field of your Association activities has
been in the legislative field. The officers have been alert to
every congressional move that would reduce the market for
soybeans or the resulting products, and in turn would have its
effect on prices paid to growers.
“The first gigantic problem that faced the Association
was the threatened repeal of the reciprocal trade agreement
over the stubborn determination of Secretary of State Hull.
A fats and oils council was formed largely through the
efforts of the soybean and cotton associations. McIlroy and
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Wing spent about 2 weeks in Washington [DC] as official
representatives of the Soybean Association. For the first time
in farming history the dairy associations and all the livestock
associations joined in a protest against lowering duties on
foreign fats and oils. Although your Association did not win
a complete victory, they were able to save a portion of the
things demanded which have meant millions of additional
dollars to every producer of oil or fat in the United States.
“During the last 2 years your Association’s activities
have been correctly directed against the margarine taxes
levied by federal and state laws.
“With the exception of the years we were engaged in
World War I and II and a short postwar period, foreign fats
and oils have been the largest single factor in determining
the price of fats and oils in the United States. To better
understand the seriousness of this importation, it is necessary
to understand that these imports include two types of
products. The most important group included those fats and
oils that are the products of natural flora of the country from
which they originate.”
A photo shows E.F. Johnson standing in the office of
Delphos Grain and Soya Products Co. Address: Delphos
Grain and Soya Products Co., Delphos, Ohio.
4968. Soybean Digest. 1949. German soybean possibilities
[Report released by Cartter and Strayer from Frankfurt,
Germany]. Nov. p. 13, 16.
• Summary: “The first team of agricultural experts sent to
West Germany under the program of technical assistance
provided in the Marshall Plan completed its work and
returned to the United States early in November according to
an announcement made by the German Foods Ministry.
“Composed of Jackson L. Cartter, director of the
Regional Soybean Laboratory of the U.S. Department of
Agriculture at Urbana, Illinois, and Geo. M. Strayer, Hudson,
Iowa, secretary of the American Soybean Association and
editor of the Soybean Digest, this technical assistance team
was financed by Marshall Plan funds, went to Germany at
the request of Foods Ministry officials to make a survey
of soybean production and utilization possibilities in West
Germany. They spent 5 weeks traveling over Germany,
Holland and south Sweden studying the soybean breeding
and testing work being done on European and American
varieties, as it would apply to German conditions together
with the processing of the crop and its incorporation into
food products.
“Recommendations of the team of experts to German
government officials included:
“A strong recommendation for continuation and
expansion of soybean breeding work in an endeavor to
produce varieties combining sufficiently early maturity with
high yields;
“A suggestion that in today’s West German national
economy commercial production of soybeans cannot be

economical in view of present relatively low soybean yields
as compared with high yields of carbohydrate crops; and a
“Strong recommendation that in a German food
economy which falls far short of correct protein levels for
growth and maintenance of the human body soybean protein
should be incorporated in small amounts into staple items of
the average diet.
“’Contrary to current opinion in Germany,’ commented
Strayer, ‘soybean protein is not an ersatz product. In reality
it is the most nearly balanced and complete of all vegetable
proteins available in commercial quantities today. The
quality of the protein compares very favorably with that
of the best meats, and can be supplied at only a fraction of
the cost. Proof of its nutritional qualities and commercial
adaptation lies in its use in a high proportion of the candy,
confectionery, bakery, and ground meat products made in the
United States today.
“’Properly prepared soy flour contains about 50 percent
pure protein,’ Strayer continued,’ and when used in small
quantities to enrich meat and bakery goods, two of the
staples of the German diet, will naturally increase food
values. Five percent soy flour added to wheat flour will
increase by 50 percent the protein content of the loaf, as well
as supplying a much more complete balance of essential
amino acids.
“’Germany,’ Strayer continued, ‘has been a leader in
soybean processing since the 1920’s, having developed the
first solvent processing plants for oilseeds. The German
foods industry has developed a number of very desirable
food products, utilizing the value of soy protein in acceptable
food products. Importations of raw soybeans are again
possible, thus enabling Germany to produce the style and
types of protein-fortified foods most desirable.’
“In discussing the possibilities of soybean production
on a commercial basis in West Germany Cartter, who
is in charge of the soybean breeding laboratory, which
has developed varieties comprising 95 percent of the 13
million acres of soybeans now grown each year in the
U.S., pointed out that European plant breeders have made a
distinct advance through the production of soybean varieties
sufficiently early for the German climate. American varieties
do not lend themselves to commercial production here
because of the difference in climatic conditions, however,
they should be included in the breeding program.”
“However, we are convinced that at the present stage of
development, and in view of the need for high tonnages of
carbohydrate foods for human consumption, soybeans can be
produced more economically for the time being in other parts
of the world than Germany. For the time being it is only good
logic to produce potatoes, wheat, rye and root crops here,
supplementing them with proteins from outside sources.”
A photo shows J.L. Cartter (head to waist).
4969. Soybean Digest. 1949. Norton reports on European
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market. Nov. p. 34, 36.
• Summary: “Denmark, Holland and Belgium all offer
a market for U.S. soybeans, according to reports of L.I.
Norton, University of Illinois farm economist, who is in
Europe at present for the U.S. Department of Agriculture.
“Norton is making a study of market outlets for and
competition with U.S. fats and oil under the Research and
Marketing Act.
“Denmark has been buying U.S. soybeans and will
continue to buy soybeans, meal and oil from the U.S. to the
extent that ECA [European Co-operation Administration]
dollars will permit, Norton says.
“’For the longtime viewpoint, however, purchases of
American soybeans by Denmark will depend on the ability
of the country to acquire dollars, and possible competition
for the market from other areas. “The Danes use soybean oil
for three reasons:
“’1–They need a soft oil, such as soybean, to use with a
hard oil (coconut) in the manufacture of margarine. (This is
also true in Holland and Belgium.)
“’2–An estimated 750,000 tons of protein feeds a year is
needed for the livestock industry, particularly in the feeding
of dairy cows.
“’3–Full time operation of the Danish oilseed crushing
industry, with its annual capacity of about 400,000 tons, is
important to Denmark’s economic well being. ‘If Denmark
cannot obtain soybeans, the margarine industry likely will
take other oils that will complement copra. There appears
to be, however, a potential market for U.S. soybeans in
Denmark in the coming year equivalent to a maximum of
about 80,000 to 90,000 tons of cake. It would seem that at
present Danish prices a considerable part of this likely would
consist of soybeans.’
“The list price of soybean oil in barrels, delivered, at the
time of Norton’s visit in August was equivalent to 22.5 cents
per pound. Coconut oil was quoted at about 17 cents per
pound.
“The Netherlands is planning to buy small quantities of
oilseeds in the U.S. in 1949-50, according to Norton. The
purchases, to be made with ECA funds, will involve many
soybeans, and some soybean oil.
“With its extensive crushing industry, the procurement
of oilseeds is of great importance to the Netherlands. There
are 30 mills distributed throughout Holland. Recent oilseed
imports have consisted chiefly of copra, flaxseed and
soybeans.
“The so-called ‘theoretical price’ of crude soybean oil in
the Netherlands was 13.6 cents per pound in August, and on
soybean oil meal 4.5 cents. The theoretical value of a bushel
of soybeans, based on meal and oil content, was $3.55.
“Belgium has recently bought soybeans and soybean
oil in the U.S. The Belgians reported to Dr. Norton that the
quality of the beans was satisfactory but the imported oil,
even when degummed, was dirty and of poorer quality than

the domestic oil. There is no duty on beans but a 5 percent
duty on crude oil and a 10 percent duty on refined oil.
“Soybeans have been bought from the U.S. for October
shipment at $103 per ton, c.i.f. Antwerp, or about $2.75
per bushel. More will be bought as needed. The total might
amount to 16,500 to 22,000 short tons from all sources.
Offers of soybeans have been received from Brazil and
Manchuria. If quality and terms prove satisfactory, these
countries may share in the Belgian market, according to
Norton.
“Belgium has a considerable number of oil mills,
but only six of any size. Only two of the larger [solvent]
extraction plants are handling soybeans. These have a
capacity of about 800 tons a week. Soybean oil is exported
and the price of the oil, both for domestic use and for export,
is based on the cost of United States soybean oil.” Address:
Farm economist, Univ. of Illinois.
4970. Packer (The). 1949. William J. Morse, soybean
pioneer, retires from USDA. Dec. 17.
• Summary: Beltsville, Maryland, Dec. 16–William J.
Morse, pioneer in soybean development and a world
authority on the crop that now produces 200,000,000 bushels
a year, has retired as an active USDA official, but plans to
retain his lifelong interest in the subject by finishing another
book, this one on soybean foods.”
Note: Perhaps this is the book mentioned many times in
the Log of the Dorsett-Morse expedition to East Asia, 192931.
After 22 years’ research with soybeans, Mr. Morse
visited China, Japan, Korea and Manchuria about 20
years ago in search of various types of soybeans and other
crop plants. He returned after two years with hundreds of
varieties, many of which contributed to the improvement of
American strains. His research led the way to making it the
important food, feed, and industrial crop of today.
“Mr. Morse has received numerous awards for his
research, and was given an honorary life membership in the
American Soybean Association. He is co-author of the book,
‘The Soybean,’ written in 1923, and still the standard work
on the subject.”
4971. Liu, Hou-Lee. 1949. Inheritance of defective seed coat
in soybeans. J. of Heredity 40(12):317-22. Dec. [5 ref]
• Summary: Two types of genetic hereditary seed coat
defects in soybeans were found. Type I is mainly determined
by two recessive genes, accompanied by one for no
inhibiting effect on defectiveness, resulting in three kinds of
phenotypic ratios, as 3:1, 15:1, and 63:1, when crossed with
normal. Type II is probably produced by two complementary
genes. Evidence is provided that each of these two types
is affected by a different group of genes for defectiveness.
Address: Graduate student, Div. of Plant Breeding, Dep. of
Agronomy, Illinois Agric. Exp. Station, Univ. of Illinois.
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4972. Soybean Digest. 1949. W.J. Morse retires after 42
years. Dec. p. 30.

• Summary: “William J. Morse, known throughout the
world, but particularly in the United States and the Far East,
for his work in soybean development here, retired Nov.
30 after 42 years in the U.S. Department of Agriculture. A
native of Lowville, New York, and a graduate of Cornell
University, he went to the Department in 1907 just at the
time the Bureau of Plant Industry was making plans to carry
on research in the growing of this crop.
“The plant, introduced from time to time from China,
Manchuria, Korea, Japan, and other parts of Asia, had been
known here for a century, but had increased to only a few
thousand bushels a year. Now, after the long period of search
and research, it is highly productive, with varieties suitable
for various areas, is grown to the extent of 200 million
bushels a year, and is listed on the grain exchanges. Most of
the great increase has come in the past 20 years, much since
the beginning of the production stimulus of World War II.
“Twenty years ago, after having put in 22 years of
research in the Department, Mr. Morse spent 2 years
exploring for soybeans and other crop plants, and looking
for lore and farming practices, in China, Japan, Korea, and
Manchuria. He returned with hundreds of varieties, many of
which contributed to the improvement of the strains already
here.
“By his development work he supplied the country with
varieties suitable for various localities, increased the oil
content of some–a big factor in the industrial use of this crop,
and made other varieties better for food use. He stimulated
the development of the vegetable soybean in this country.
The soybean had been little more than a curiosity until
research in the Department, largely by Mr. Morse, led the
way to making it the important food, feed and industrial crop

of today. In 1947 the Department gave Mr. Morse a Superior
Service Award and the same year the American Soybean
Association, of which he was three times president, gave him
an honorary life membership. Mr. Morse has published more
than 75 bulletins and articles on soybeans and is co-author of
The Soybean, published in 1923 and still the standard work
on the subject, often referred to as ‘the soybean bible.’ On his
retirement he plans to finish a book on soybean foods.
“The records of the Department provide many
statements of his superiors indicating good reasons for the
success of his work: ‘A most able man, highly efficient and
productive–painstaking and industrious’... ‘brought about
the use of the soybean as human food in this country’... ‘has
marked ability in obtaining enthusiastic and harmonious
cooperation.’
“Mr. Morse and his wife live at 6809 Fifth St., N.W.,
Takoma Park (Washington) D.C.”
Photos show: (1) William Morse (portrait, taken in
1931). (2) Morse and American Soybean Association
Director H.I. Cohn standing in a field of soybeans.
(3) An excellent cover portrait photo of Morse.
4973. Soybean Digest. 1949. Soy conference at Northern
Laboratory. Dec. p. 40.
• Summary: “A soybean conference will be held at the
Northern Regional Research Laboratory, Bureau of
Agricultural and Industrial Chemistry, Peoria, Illinois, Jan.
16 and 17, Director R.T. Milner has announced. The meeting
has been planned with emphasis on topics of interest to
soybean processors.
“The tentative program includes speakers from industry
who will discuss soybeans in Europe, methods of soybean
processing. the nutritive value of soybean oil meal, and
the production and use of soy flour. Staff members of the
Laboratory will report the results of their recent work
on soybeans, and representatives of other agencies and
laboratories of the Department of Agriculture will discuss
new varieties of soybeans, hedging problems, and acreage
allotments for oil crops.
“Although room reservations should be made directly
with the Jefferson Hotel, Peoria, Illinois, Dr. R.T. Milner,
director, Northern Regional Research Laboratory, Peoria
5, Illinois, will appreciate receiving advance notice of your
intention to attend the meeting.”
4974. Soybean Digest. 1949. Push for federal margarine
repeal. Dec. p. 22.
• Summary: “Ohio became the 32nd state to permit the
manufacture and sale of yellow margarine on Dec. 8. The
Ohio law was repealed in the special referendum 1 month
earlier. Vote was 1,282,343 to 793,195.
“Observers believe the Ohio victory greatly strengthened
margarine’s chances of repealing federal taxes and license
fees when Congress reconvenes Jan. 3. The repeal bill (HR
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2023) is still slated to be the Senate’s first order of business.”
“Ohio was the 13th state since 19441 to repeal its ban
on yellow color. The issue reached the polls as the result of
initiative petitions signed by more than 400,000 voters. It
was the first test of the margarine question by popular vote.
“Immediately after the referendum margarine groups
began making plans for the next Congressional session in the
light of the Ohio victory. They are gearing up for a redhot
campaign to push HR 2023 through the Senate before the
end of January. The bill has already passed the House.
“Margarine in Canada: Virtually all oils used in
Canada’s new margarine industry are imported, mainly
from the United States, according to USDA’s Foreign Crops
and Markets. Thus a new market outlet for United States
products has developed almost overnight. Starting in January
this year from no production at all, Canada’s margarine
output rose rapidly to an average of 6.75 million pounds a
month for the March-September period. This is at the rate of
81 million pounds a year, requiring about 65 million pounds
of refined fats and oils.
“Of the 5,685,000 pounds of various oils used by
Canadian margarine plants in August, for example, 60.5
percent was cottonseed oil, and 23.1 percent was soybean
oil. The remaining 16.4 percent was coconut oil, peanut
oil, marine oils, palm oils and oleo oil, in that order of
diminishing importance. Except for a little marine oil used
by one manufacturer in Newfoundland, all the raw materials
were imported. The bulk of the oils are imported as crude
vegetable oils. Some of the margarine makers, particularly
the small ones, buy some refined cottonseed oil and also
hardened cottonseed or soybean oil.”
4975. Soybean News (NSCIC). 1949. Magic worth 100
million $ a year: The U.S. Regional Soybean Research
Laboratory. 1(2):1, 4. Dec.
• Summary: “If just by waving a magic wand you could
add a pound of oil to the yield of each bushel of soybeans
processed in the soybean mills of this country, you would be
adding from 15 to 40 million dollars worth of new wealth
to the soybean crop each year. Then, if you could make
soybeans yield 4 more bushels per acre your magic would be
worth a hundred, million dollars a year.
“On March 16, 1936, the Secretary of Agriculture
announced: Twelve North Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Illinois.
With that announcement the research workers in these 12
states and those in the U.S.D.A. started working their magic
in unison, and within the past dozen years they have waved
approximately 1 pound more oil into each bushel of soybeans
grown in the U.S., and they have also increased yields fully 4
bushels on each acre planted to soybeans.
“Of course, this was not all done by magic alone. A
tremendous amount of painstaking work was involved.

A lot of ground work had been done before 1936. Then,
too, putting more oil in the beans and stepping up yields
were only two of the things they were doing. They were
coordinating the research program for a broad regional
attack on soybean production and utilization problems. This
regional approach to hybridization studies and tests and to
the evaluation of varieties through the Uniform Variety Tests,
study of diseases, etc. has had much to do with the improved
composition of soybeans and with the development, testing,
and distribution of better varieties.
“On July 1, 1942, research on utilization of soybeans
and their by-products, which up to that time had been carried
on at Urbana, was transferred to the Northern Regional
Research Laboratory at Peoria, Illinois, where the research
program on industrial utilization has been further developed.
This change enabled the soybean laboratory at Urbana to
extend the agronomic studies, including genetics, breeding,
physiology, and diseases, to the agricultural experiment
stations of 12 southern states.
“The magic of the agronomists, who are participating
in the cooperative program of the Soybean Laboratory,
has been directed mainly to the improvement of varieties.
Through introductions, selections, and hybridization, they
have conjured up strains that are resistant to lodging and
shattering, and which turn out better yields of high quality
seed with high oil and protein content. Much progress has
been made in the development of strains better suited to
conditions of the various producing areas. They have pushed
the limits of successful soybean production northward in
Michigan, Wisconsin, Minnesota, and the Dakotas.
“A number of new varieties have been developed
through introductions from the Orient and from selections,
but the greatest number of improved strains have come
from the hundreds of crosses that have been made between
varieties. Individual varieties have superior qualities, such
as, habit of growth, early maturity, high yield, high oil, high
protein, and in the quality of these properties. No one variety
combines all of the desirable features, so these scientists
have made crosses of 2 or more varieties in order to bring
together in the new strain the particular qualities wanted
in its makeup. From the segregates of these crosses new
and improved lines are selected. From their wand-waving
have come such superior soybeans as Lincoln; Hawkeye,
Earlyana, Adams, Monroe, and many others.
“That is why soybeans today are so much better than
they ever were before–better plants, better seed, more oil,
better protein, better adapted varieties, and yields per acre
about twice as high as they were 20 years ago.”
On an outline map of the United States: “The States
originally cooperating in the work of the Soybean Laboratory
are those shown in black. Since 1942 the shaded States [in
the south] also have been cooperating with the laboratory in
its research program.”
Note: This is the earliest document seen (Nov. 2003)
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concerning the breeding or selection of soybeans for use as
soy oil or meal.
4976. Sweeney, O.R.; Arnold, L.K. 1949. A new solvent
extraction process for soybean oil. J. of the American Oil
Chemists’ Society 26(12):697-700. Dec. [3 ref]
• Summary: Contents: Introduction. The solvent. Pilot plant
studies. Commercial plants.
The process uses trichloroethylene as a solvent.
Efficiency, safety, simplicity, and low cost of operation were
goals when a new soybean extraction process was developed
at Iowa State College. It was designed specifically for small
scale operations. When the work began about 10 years ago
(actually 1935), small solvent extraction plants were seen as
very desirable as part of an effort to decentralize the soybean
crushing industry and to bring it to the “rural middle west.”
Decentralization would reduce the costs and simplify the
process of moving soybeans into the processing plants and
the meal back to the farms.
“A disadvantage more apparent than real is the toxicity
of trichloroethylene.” When inhaled in significant quantities,
all volatile solvents produce abnormal physiological effects.
However in a well operated extraction system, the amount
trichlorethylene getting into the air would be insignificant.
A plant using the trichloroethylene process with a
capacity of 10 tons/day was designed for J. Roach and Sons
(Plainfield, Iowa); it was installed by the authors and is
now in commercial production. Figures show: (1-2) Photo:
inside a 25-ton extraction plant. (3) Flow sheet of extraction
process. Address: Iowa Engineering Exp. Station, Iowa State
College, Ames, Iowa.
4977. Northern Regional Research Laboratory. 19491953. List of publications: Proteins, and related subjects
(1938-1952). USDA Bureau of Agricultural and Industrial
Chemistry. AIC-228. 13 p. Six annual supplements bound
immediately after main document. [137 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
4978. Nelson, L.B.; Englehorn, A.J. 1949. Soybean
production in relation to fertilizer applications and crop
sequence. Iowa Agricultural Experiment Station, Report on
Agricultural Research p. 101. For the year ending June 30,
1949. *
• Summary: Soybean plants growing on high-lime Harpster
soil in north-central Iowa were extremely chlorotic, but
also showed marked recovery 10 days after being sprayed
with 1% ferrous sulphate solution at a rate of 10 lb per acre.
Manganese, zinc, cobalt, and copper applications were
ineffective in reducing chlorosis.
4979. Saboe, Lewis C. 1949. Monroe: A pre-wheat soybean
variety for northern Ohio. Ohio Agricultural Experiment
Station, Special Circular No. 79. 7 p. 1 map. *

4980. Alfred Theodore Wiancko: 1872-1949. 1949.
Lafayette, Indiana: Purdue Univ. Dep. of Agronomy. 1 p.
Unpublished typescript.
• Summary: This is a combination obituary and memorial
resolution: “Alfred Theodore Wiancko was born in Ontario,
Canada and reared on a farm in that Province. He was
graduated from the Ontario Agricultural College in 1895
following which he served there three years as Assistant
Librarian and Instructor in German. From 1901 through
1902 he served as Instructor in Agriculture and Assistant
Agriculturist at the Nebraska College and Station.
“In January, 1903, Wiancko was appointed Associate
Professor and Associate Agriculturist at Purdue University
and headed up both teaching and research in agronomic
subjects. The School of Agriculture was reorganized into 4
major departments in 1908 and Prof. Wiancko became Head
of the Agronomy Department. In the A.E.S. [Agricultural
Experiment Station] the Department of Agriculture was
changed to the Department of Agronomy in 1909 and in
1911 the soil fertility work of the Chemical Department was
combined with the crops work of the Agronomy Department
and called the Soils and Crops Department under A.T.
Wiancko, Chief. In the fall of 1903, Prof. Wiancko and M.L.
Fisher organized and taught two courses in crops and two
courses in soils. Other courses in agronomy were added from
time to time as well as additional staff members.”
“Prof. Wiancko’s primary interest was in research. In
addition to the 10 acres of the University Farm set aside for
research in agriculture (agronomy) he conducted a large
number of cooperative tests with farmers in the early years.
It was through these tests that soybeans were introduced
into the Cornbelt in 1904. These cooperative tests were
later replaced by outlying experiment fields on the major
soil types of the state. At one time there were 11 such
fields. In 1913, Prof. Wiancko was instrumental in having
the University acquire the Wilson Farm–later the Soils and
Crops Farm–consisting of 120 acres immediately east of
Lafayette...”
“A full time soybean specialist was attached to the
Agronomy Department in 1935 in cooperation with the
Central Soybean Laboratory of the U.S.D.A.”
“Prof. Wiancko was a prolific writer on agronomic
subjects and was either author or co-author of 23 bulletins,
27 circulars and 27 soil survey reports. He was active in the
American Society of Agronomy in which he was elected a
Fellow. He served with the Soil Survey Association in this
country and as its President in 1922.”
“Prof. Wiancko retired as Chief of the Agronomy
Department July 1, 1943 with the title of Professor Emeritus
until his death December 10, 1949.”
Source: Purdue University, West Lafayette, Indiana, in
the Department of Agronomy, Biographical File–Department
Heads. A copy is on the back of Prof. Wiancko’s portrait
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hanging in the Department Heads Conference Room.
Address: Dep. of Agronomy, Purdue Univ., West Lafayette,
Indiana.
4981. Dies, Edward Jerome. 1949. Titans of the soil:
Great builders of agriculture. Chapel Hill, North Carolina:
University of North Carolina Press. ix + 213 p. Illust. Index.
25 cm. [235 ref]
• Summary: This book is about U.S. farmers and
agriculturists only. Contents: Food and freedom. George
Washington, farmer of Mount Vernon. Thomas Jefferson,
farmer of Monticello. Elkanah Watson, father of state
fairs. Eli Whitney, immortal mechanical genius. Henry L.
Ellsworth, soldier of the land. Edmund Ruffin, father of soil
chemistry [1818, 1843-55; contemporary of Justus Liebig
of Germany, 1840]. John Deere, he turned the prairies [with
his plow]. Cyrus Hall McCormick, man with the reaper.
Justin S. Morrill, he ‘lighted candles of wisdom.’ Samuel W.
Johnson, genius of the test tube. Wilbur Olin Atwater, master
of nutrition. Seaman A. Knapp, schoolmaster of agriculture.
Stephen Moulton Babcock, the jolly scientist. Theobald
Smith, conquest of Texas fever. Mark A. Carleton, wheat
explorer. Harvey W. Wiley, apostle of pure food. George
Harrison Shull, creator of hybrid corn. And these, too,
served: Abraham Lincoln, Horace Greeley, Luther Burbank,
David Fairchild, Liberty Hyde Bailey, Cyril George
Hopkins, the Coker family of South Carolina, Henry Ford
(incl. William J. Morse and soybeans), George Washington
Carver. Prelude to future. References. Each chapter is
accompanied by a full-page illustration or photo of the man
described, a brief chronology of vital statistics and major
accomplishments, and 5-15 key bibliographic references.
Address: USA.
4982. Lundgren, Harold P. 1949. Synthetic fibers made from
proteins. Advances in Protein Chemistry 5:305-51. [174* ref]
• Summary: Proposes a means of preparing edible structures
from protein isolates and protein-rich vegetable meals. Soy
is not mentioned, but note that this is a very early paper on
edible spun protein fibers. It was published the same year
that Robert Boyer filed his first patent application for edible
protein fibers (28 Sept. 1949), and 3 years before Boyer filed
the application (May 1952) for the landmark patent that he
was finally issued on 29 June 1954.
Contents: Introduction. General considerations of
proteins chain behavior. Preparation of fibers from proteins:
Outline of methods, chain length and fiber strength,
alkaline agents in protein fiber preparation, factors relating
to solubility, denaturation, and unfolding of proteins,
application of detergents to protein fiber preparation,
complex formation of silk fibroin with cupriethylenediamine,
synthetic fibers made from collagen, extrusion of powdered
proteins moistened with plasticizing agents, synthetic
fibers of proteins mixed with other linear polymers,

summary. Molecular basis for mechanical properties of
fibers made from proteins: introduction, orientation and
mechanical properties, crystallization in fibers, folding
and unfolding of chains in fibers, mechanical properties
related to chain folding and chain interaction, experimental
methods in the study of molecular basis of fiber behavior,
theoretical interpretations of stress-strain behavior of fibers,
thermoelastic behavior as related to chain interaction, chain
interaction in synthetic fibers made from feather keratin.
Summary and conclusion.
Note: This is the earliest document seen (Jan. 2015)
concerning textured soy protein isolates. Address: Western
Regional Research Lab., USDA, Albany, California.
4983. Martin, John H.; Leonard, Warren H. 1949. Principles
of field crop production. New York, NY: The Macmillan Co.
ix + 1176 p. Illust. Index. 22 cm. [43 ref]
• Summary: Part III, Legumes (p. 659-838), contains the
following long chapters: 22. Alfalfa. 23. Sweetclover. 24.
The true clovers. 25. Lespedeza. 26. Soybeans (p. 735-54).
27. Cowpeas. 28. Field beans. 29. Peanuts. 30. Miscellaneous
legumes: Field pea, vetch, velvetbean, burclover and black
medic, kudzu, crotolaria, trefoil, lupines, guar, Florida
beggarweed, roughpea, hairy indigo, and alyceclover.
Note: This is the earliest document seen (Aug.
2003) in which the following words are spelled as one
word: “velvetbean” (or “velvetbeans”); “burclover” (or
“burclovers”); “alyceclover” (or “alyceclovers”).
Part IV, titled “Crops of other families,” includes
the following chapters: 31. Miscellaneous forage crops
(incl. sunflower). 32. Buckwheat. 33. Flax. 34. Cotton. 35.
Tobacco... 38. Miscellaneous industrial crops (incl. hops,
mint, dill, wormseed, mustard, sesame, safflower, castorbean,
perilla, guayule, ramie, teasel, chicory, pyrethrum,
belladonna, henbane, ginseng, goldenseal, poppy). 39.
Sweetpotatoes.
Contents of the section on kudzu (Pueraria
thunbergiana, p. 819-22): Introduction. Adaptation.
Botanical description. Cultural methods. Utilization. “Kudzu
has recently become an important legume in the southeastern
states, occupying probably 400,000 acres in 1946.”
Address: 1. Senior Agronomist, Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration, USDA; 2. Prof. of Agronomy, Colorado
Agricultural and Mechanical College, and Agronomist,
Colorado Agric. Exp. Station.
4984. Martin, John H.; Leonard, Warren H. 1949. Soybeans.
In: John H. Martin and Warren H. Leonard. 1949. Principles
of Field Crop Production. New York, NY: The Macmillan
Co. ix + 1176 p. See p. 735-54. Chap. 26. [42 ref]
• Summary: Contents: Economic importance. History of
soybean culture. Adaptation. Botanical description. Varieties.
Chemical composition. Rotations. Cultural methods:
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Seeding, harvesting for seed, harvesting for hay, soybean
mixtures. Soybean oil extraction. Quality of soybean oil.
Soybean utilization. Diseases: Sclerotial blight (Southern
blight), charcoal rot, root knot or nematode disease (a
microscopic thread worm, Heterodera marioni), bacterial
blight, pod and stem blight, bacterial pustule, frog-eye leafspot disease, mosaic, other diseases. Insect pests. Rabbits.
The section titled “History of soybean culture” begins:
“The soybean is one of the oldest of cultivated crops. Its
early history is lost in antiquity. The first record of the plant
in China dates back to 2838 B.C. (Morse & Cartter 1937).
It was one of the five sacred grains upon which Chinese
civilization depended.”
Note: This is the earliest English-language document
seen (Aug. 2002) which states that the soybean’s early
history is “lost in antiquity.” Address: 1. Senior Agronomist,
Bureau of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, USDA; 2. Prof. of
Agronomy, Colorado Agricultural and Mechanical College,
and Agronomist, Colorado Agric. Exp. Station.
4985. McKee, Roland. 1949. The legumes of many uses.
Yearbook of Agriculture (USDA). p. 701-26. For the year
1948. See p. 707.
• Summary: Contents: A good general overview of the
Leguminosae (and its three subfamilies: Mimosoidae,
Caesalpinoideae, Faboideae- the latter being most
commonly associated with legumes). The main species of
legumes (Incl. peanut, soybean, the lupines, alfalfa and
medic {Medicago species}, kudzu, cowpea). In the soybean
section (p. 707), an illustration shows three sets of trifoliate
leaves, four pods, one seed, and one flower. Address: Senior
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA.
4986. Smith, Richard K.; Froehlich, Paul; Battles, Ralph U.;
et al. comps. 1949. Agricultural statistics 1948. Washington,
DC: U.S. Government Printing Office. 752 p. Index. 24 cm.
For soybeans and soy products see p. 146, 149-155, 166,
481, 504, 521, 523, 558, 560.
• Summary: In this 1948-49 volume, main tables concerning
soybeans are on pages 146, 149-155, 166, 481, 504, 521,
523, 558, 560.
“Introduction: Agricultural Statistics brings together
each year the more important series of statistics compiled in
the Department of Agriculture or in other departments whose
work concerns agriculture. Although far more information is
available than can be included in a single volume, the tables
selected give a wide variety of facts in forms suited to most
common uses. Inquiries concerning more detailed data or the
statistical methodology used should be addressed directly
to the agencies to whom tables in this volume are credited.
These agencies can also answer questions about past and
prospective revisions in published data.

“Historical series have again been generally limited
to data beginning with 1929 or 1930, or to the most recent
10 years. Agricultural Statistics for 1942 is still the most
complete reference for earlier data. In building up series
from earlier volumes, however, it should be remembered that
statistics most recently published supersede those published
previously.”
“Through 1935, approximately one-half of each
Yearbook of Agriculture carried the kind of material that is
now published separately in Agricultural Statistics.” Address:
U.S. Dep. of Agriculture, Yearbook Statistical Committee,
Washington, DC.
4987. Von Loesecke, Harry W. 1949. Outlines of food
technology. 2nd. ed. New York, NY: Reinhold Publishing
Corporation. vii + 585 p. 24 cm. 1st ed. 1942. [7 soy ref]
• Summary: Soybeans are discussed in several places:
Canned soybeans ([green vegetable soybeans]; use the
vegetable variety, harvested just before any white or yellow
beans appear), and soybean sprouts (p. 150). Soybean flour
(p. 294-96). Soybean oil and lecithin (p. 323-24). Soy sauce
and Worcestershire sauce (p. 416-17, of which soy sauce is
a major ingredient). Address: Chemist, USDA, Washington,
DC.
4988. Weber, C.R.; Weiss, Martin. 1949. Soybean variety
and selection tests. Iowa Agricultural Experiment Station,
Report on Agricultural Research Part I. p. 58-61. For the
year ending June 30, 1949.
• Summary: “Relatively homozygous experimental strains
and named varieties were tested. The U.S. Regional Soybean
Laboratory Uniform Group Tests, I, II, and III, the Early
Elite Test, the Early Pedigree Selection Test and the Late
Elite Test were conducted in various parts of the state.”
Adams, a selection from Dunfield x Illini crosses, gave
slightly higher seed yields, has a higher seed oil content
and is somewhat earlier than Lincoln. It was released to
growers in southern Iowa in 1949. Adams has consistently
outperformed the standard soybean varieties grown in these
areas: Earlyana, Early Minnesota Manchu, Habaro, and
Ottawa Mandarin, in seed yield and seed oil content.
“Regional testing has made it possible to evaluate more
rapidly the performance of superior strains than would
have been possible otherwise. For example, Hawkeye was
selected, tested, increased and released for distribution in
1948 from a cross made in 1938.” Address: Ames, Iowa.
4989. Philippine Bureau of Plant Industry. 1949? Brief
directions for growing soybeans (Leaflet). Manila. 2 p.
Undated. 1955 rev. ed. by Office of Agricultural Information.
[Eng]
Address: Chief, Horticultural Research Section, Bureau of
Plant Industry, Dep. of Agriculture and Natural Resources,
Manila, Philippines.
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4990. De Voss, Letta I.; Beckel, Arthur C.; Belter, Paul A.
Assignors to the USA as represented by the Secretary of
Agriculture. 1950. Vegetable gel. U.S. Patent 2,495,706. Jan.
31. 3 p. Application filed 29 Oct. 1947. [5 ref]
• Summary: This protein gel, which may be used in foods,
is made from soybeans, extracted with ethyl alcohol. It soon
came to be called Gelsoy. Address: 1-2. Northern Regional
Research Lab., Peoria, Illinois; 3. Pekin, Illinois.
4991. Adair, C. Roy; McClelland, C.K.; Cralley, E.M.
1950. Soybean research in Arkansas, 1936-48. Varietal tests
for seed and hay and studies in disease control. Arkansas
Agricultural Experiment Station, Bulletin No. 490. 62 p. Jan.
[11 ref]
• Summary: Introduction: Material and Methods. Results
of Varietal Tests: Main Experiment Station, Fayetteville,
Rice Branch Experiment Station, Stuttgart, Cotton Branch
Experiment Station, Marianna, Delta Farm, Soudan, Delta
Substation, Cotton Branch Experiment Station, Clarkedale,
Mississippi County, Desha County, Miller County, Fruit
and Truck Branch Experiment Station, Hope, Livestock and
Forestry Branch Experiment Station, Batesville. Discussion.
Disease Control Studies. Seed Treatments. Leaf Diseases.
Summary. Literature Cited. Appendix.
Introduction: “During the past 25 or 30 years the
soybean has become an important crop plant in Arkansas. At
first soybeans were grown primarily for hay production. The
first record of soybeans being harvested for the seed was in
1924 when 1,400 acres were cut and threshed. The average
yield reported in that year was 14 bushels per acre. The
total acreage of soybeans increased in most years until 1943
when 620,000 acres were planted and 267,000 acres were
harvested for seed. The total acreage has declined since 1943
but the trend in acreage for seed production has continued
up.
“There was a rapid increase in the acreage harvested
for seed from 1941 to 1948, brought about largely by the
demand for oil seeds. Accompanying the increase were the
development of adequate harvesting machinery, the use of
better soils for growing soybeans, and the development of
varieties which produce high yields of seed under Arkansas
conditions.
“There has been an increase in the reported yields of
seed for the 25-year period. The yields have varied from year
to year because of environmental factors, but 5-year average
yields show an upward trend. The average yield for 1924 to
1928 was 10.2 bushels per acre; for 1929 to 1933 it was 10.6
bushels; for 1934 to 1938 it was 10.5 bushels; for 1939 to
1943 it was 12.8 bushels, and for 1944 to 1948 it was 16.3
bushels.” Address: 1. Agronomist, USDA; 2. Emeritus Prof.
of Agronomy, retired; 3. Plant pathologist, Arkansas Agric.
Exp. Station.

4992. Cartter, J.L.; Strayer, G.M. 1950. Bericht an das
Deutsche Ernaehrungsministerium ueber Zuechtung, Anbau
und Verwertung von Sojabohnen [Report to the German
Food Ministry on the breeding, production and utilization of
soybeans in West Germany]. Soja-Briefe fuer die Deutsche
Soja Vereinigung Frankfurt-Main No. 3. p. 1-13. Jan.
Technical Assistance Team, ECA, Project No. 07-03. [Ger]
• Summary: Jackson L. Cartter and George M. Strayer,
both U.S. experts on soybeans, discuss the goals and
implementation of this technical project, which they have
developed with Dr. William Benning.
Yet, despite the wording of this technical project, the
U.S. soybean industry was mainly interested in selling
soybeans and soybean products to West Germany. The U.S.
had little interest in teaching German soybean breeders
anything. Address: 1. Director, U.S. Regional Soybean
Lab., Urbana, Illinois; 2. Head [Hauptgeschaeftsfuehrer],
American Soybean Assoc., Hudson, Iowa.
4993. Horn, Millard J.; Jones, D.B.; Blum, A.E. 1950.
Methods for microbiological and chemical determinations
of essential amino acids in proteins and foods. USDA
Miscellaneous Publication No. 696. 12 p. Jan. [12 soy ref]
• Summary: Table 2 shows the content of essential amino
acids in some proteins and foods (percentages) including:
Arachin, casein, conarachin, edestin [from hemp], glycinin,
lactalbumin, peanut (total globulins), peanut flour, and
soybean flour. Address: Bureau of Human Nutrition and
Home Economics, Agricultural Research Administration.
4994. McMurray, Sam F. 1950. Variety performance trials
of field crops: Data for 1949 with summaries of results from
previous years. Tennessee Agricultural Experiment Station,
Bulletin No. 214. 15 p. Jan.
• Summary: The varieties S-100 (early), Ogden (midseason),
and Volstate (late), are recommended for seed and hay in
Tennessee. Address: Knoxville, Tennessee.
4995. Probst, A.H. 1950. The inheritance of leaf abscission
and other characters in soybeans. Agronomy Journal
42(1):35-45. Jan. Based on his PhD thesis, Purdue Univ.,
Indiana. [26 ref]
• Summary: “Most varieties of soybeans drop their leaves
readily upon reaching maturity. Leaf separation is due, in
all probability, to the formation of an abscission layer at
the base of the petiole as explained for plants in general by
Eames and McDaniels (1925). Several varieties of soybeans
are known in which leaf abscission is considerably delayed
and under some conditions at least a portion of the leaves
may remain attached to the main stern for an extended
period after maturity of the plant. Kingwa, a selection from a
commercial lot of Peking made and described by Garber and
Hoover (1932), was released as a variety primarily because
of its marked ability to retain its leaves at maturity and,
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mainly for this reason, became popular in several soybean
growing areas as a hay variety. This variety has been used
exclusively as the delayed abscission type in crosses for
the inheritance studies reported herein.” Address: Assoc.
Agronomist, U.S. Regional Soybean Lab., Div. of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, ARS, USDA; and Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
4996. Robinson, C.E. 1950. Hedging problems of soybean
processors. Paper presented to the Soybean Conference at the
Northern Regional Research Laboratory. 10 p. Held 16 Jan.
1950 at Peoria, Illinois.
Address: Futures Trading Analyst, USDA Commodity
Exchange Authority, Washington, DC.
4997. Soybean Digest. 1950. Conference at Peoria January
16-17. Jan. p. 21.
• Summary: “A number of well known soybean authorities
in industry and government will appear on the program
of the 2-day soybean conference at the Northern Regional
Research Laboratory at Peoria, Illinois, Jan. 16 and 17,
Director R. T. Milner has announced.
“The meeting is slanted for soybean processors. R.G.
Houghtlin, president of the National Soybean Processors
Association, Chicago, Illinois, will be chairman of the first
day’s program, Milner of the second.
“The complete program:
“January 16
“9:30 a.m.–Announcements and introductory remarks,
Milner.
“9:45 a.m.–’Development of New Varieties of
Soybeans.’ J.L. Cartter, director U.S. Regional Soybean
Laboratory.
“10:30 a.m.–’Soybean Industry in Europe,’ Geo. M.
Strayer, secretary-treasurer, American Soybean Association.
“11:15 a.m.–’Hedging Problems of Soybean Processors,’
C.E. Robinson, futures trading analyst, Commodity
Exchange Authority.
“2:15 p.m.–’Factors Affecting the Choice of a Method
for Processing Soybeans,’ W.H. Goss, associate director,
department of scientific research and technical development,
Pillsbury Mills, Inc.
“3:00 p.m.–’Importance of the Quality of Soybean Oil
Meal in Present-Day Feed Formulation,’ by R.C. Holder,
director nutritional department, Central Soya Co., Inc.
“4:00 p.m.–’Problems in the Production and Use of Soy
Flour,’ R.G. Brierley, vice chairman, Soya Food Research
Council.
“January 17
“9:30 a.m.–’Lime as a Hardening Agent in Soybean Oil
Paints,’ A.J. Lewis, chemist, industrial oil section, oil and
protein division, Northern Regional Research Laboratory.
“9:50 a.m.–’Conducting a Taste Panel for the Evaluation

of Edible Oils,’ Helen Mosher, food technologist, oil and
protein division, NRRL.
“10:15 a.m.–’Effect of Metals on the Quality of Edible
Oil,’ C.D. Evans, in charge, edible oil section, oil and protein
division, NRRL.
“11:00 a.m.–’Cotton Acreage Allotment and Marketing
Quota Program and Its Effect on the Production of
Cottonseed,” J. H. Dean, assistant director, cotton branch,
Production and Marketing Administration.
“11:30 a.m.–”Acreage Allotments for Soybeans and
Other Oil Crops,” Martin Sorkin, peanut and oilseeds
programs division, fats and oils branch, Production and
Marketing Administration.
“12:00 noon–General discussion and summary of
meeting, Milner.”
4998. Soybean Digest. 1950. Weiss succeeds Morse at
Beltsville. Jan. p. 30.

• Summary: “Dr. Martin G. Weiss, research professor
of agronomy [at Iowa Agric. Exp. Station], has resigned,
effective Jan. 15 to accept a position with the Division of
Forage Crops and Diseases, United States Department of
Agriculture, Beltsville, Maryland. He will be leader in charge
of soybean investigation for the Bureau of Plant Industry,
Soils and Agricultural Engineering, succeeding W.J. Morse
who retired Dec. 1. Under his jurisdiction will be the U.S.
Regional Soybean Laboratory at the University of Illinois
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and soybean work in 12 north central and 12 southern states.
In addition he will supervise pathological work in a number
of states.”
Weiss became a USDA collaborator at the Iowa Agric.
Exp. Station in 1936. In 1938 he made a cross of Mukden
and Richland soybeans from which the present Hawkeye
variety originated. Photos show the author and Robert R.
Kalton, who will replace him at Iowa.
4999. Soybean Digest. 1950. Leaders in Washington [DC].
Jan. p. 8.
• Summary: “Three members of the American Soybean
Association spent most of the first week in January in
Washington conferring with government officials, members
of Congress and others on matters affecting soybeans.
“Those who went to Washington were President John
W. Evans, Secretary-Treasurer Geo. M. Strayer and Ersel
Walley, former ASA president and member of the legislative
committee.
“Jan. 4 was spent with Secretary of Agriculture Charles
Brannan and with PMA grain branch and ECA officials.
Subjects under discussion included U.S. off-grade soybeans
being dumped in Europe, exports of soy products including
soy flour, and the possibility of controls on the 1950 crop.
“On Jan. 5 the ASA officials met with representatives of
the National Cotton Council for a discussion of margarine
legislation.”
5000. Bureau of Entomology & Plant Quarantine, Bureau of
Animal Industry–U.S. Food & Drug Administration. 1950.
Food and Drug–Agriculture. List of Imports Detained by
the Federal Food and Drug Administration. Nov. 18 to Dec.
16, 1949. American Import & Export Bulletin 32(2):145-46,
148-49. Feb.
• Summary: This is a long (4-page) table with 3 columns:
(1) Product and port of entry. (2) Quantity. (3) Reason for
detention. Note that the country of origin is not given.
Page 146: Port of Chicago [Illinois]. Chinese
Merchandise. “Salted Bean Sauce–10 cases–Insects. “Dried
bean sticks [probably dried yuba sticks]–10 cases–Insects.
“Salted Bean Curds–2 cases–Labeling incomplete and
filthy.” Note 1. This could well be fermented tofu.
Note 2. This is the earliest English-language document
seen (Oct. 2012) that uses the word “Dried bean sticks”
(regardless of capitalization) to refer to what are probably
dried yuba sticks.
Page 149: Port of San Francisco. “Bean Sauce–1,440
lbs.–Insect larvae. “Dried Bean Curd–1,800 lbs.–Insects,
insect larvae. Note 3. This could be either dried yuba or
pressed tofu (doufu-gan).
5001. Lehman, Samuel G. 1950. Purple stain of soybean
seeds. North Carolina Agricultural Experiment Station,
Bulletin No. 369. 11 p. Feb. [5 ref]

• Summary: This disease was first reported in 1921 in
Korea by K. Suzuki. The disease has become increasingly
prevalent since 1927. The fungus survives in infected seeds
and spreads by wind. It is chiefly confined to the seed
coat. Seedlings from infected seeds are stunted or killed
after emergence. The disease appears on a high proportion
of seeds when the crop matures under rainy conditions.
Varieties differ in susceptibility. Dusting plants with a
mixture containing 7% copper gave partial control. Address:
Prof. of Plant Pathology, Raleigh, NC.
5002. Soybean Digest. 1950. The Peoria conference. Feb. p.
17.
• Summary: “About 135 soybean processors and others
heard industry problems and new developments discussed
by qualified experts at the 2-day soybean conference at the
Northern Regional Research Laboratory in Peoria Jan. 16-17.
“The morning session of the second day was devoted to
recent research at the laboratory and covered the soybean oil
taste panel, lime as a hardening agent in soybean oil paints
and the effect of metals on edible oil quality.
“Other papers covered such widely divergent subjects
as new varieties, the soybean industry in Europe, hedging
problems, methods of processing, quality of soybean oil meal
in feed formulation and promotion of soy flour.
“Speakers on the program included: J.L. Cartter,
director, U.S. Regional Soybean Laboratory; Geo. M.
Strayer, secretary-treasurer, American Soybean Association;
C.E. Robinson, futures trading analyst, Commodity
Exchange Authority.
“W.H. Goss, associate director, department of scientific
research and technical development, Pillsbury Mills, Inc.;
R.C. Holder, director, nutritional department, Central Soya
Co., Indiana; R.G. Brierley, vice chairman, executive board,
Soya Food Research Council.
“A.J. Lewis, chemist industrial oil section, oil and
protein division, Northern Regional Research Laboratory;
Helen Moser, food technologist, oil and protein division,
NRRL; C.D. Evans, in charge, edible oil section, oil and
protein division, NRRL; and J.H. Dean, assistant director,
cotton branch, Production and Marketing Administration.
“A speech by Martin Sorkin, grain branch, Production
and Marketing Administration, on ‘Acreage Allotments
for Soybeans and Other Oil Crops,’ was cancelled. It was
announced from the floor that the talk would not be given
since no acreage allotment program for soybeans had been
set up.
“Presiding at the sessions were R.G. Houghtlin,
president of the National Soybean Producers Association
[sic, National Soybean Processors Association], Chicago,
Illinois; and R.T. Milner, director of the Laboratory [NRRL].
“States represented at the conference included: Illinois,
Ohio, Indiana, Minnesota, Pennsylvania, Iowa, Missouri,
Mississippi, Wisconsin, Massachusetts, Kansas, Kentucky,
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Alabama, New York, Georgia, Tennessee, Delaware,
Nebraska, Michigan and Washington, D.C.
“Three of the papers given at the conference are carried
in this issue of the Soybean Digest. Others will be published
in future issues.
“Photos of informal groups at the conference shown on
this page were taken by Kent Pellett, managing editor of the
Soybean Digest.”
Five photos show groups of people at the conference
talking and listening. The captions read: (1) “At left, two
agronomists talk shop: C.R. Weber, U.S. Regional Soybean
Laboratory, Ames, Iowa; and C.V. Feaster, Missouri
Agricultural Experiment Station, Columbia, Missouri.
(2) “In center, part of the group at the soybean
conference in Peoria Jan. 16-17. At far left you see Director
R. T. Milner of the Northern Regional Research Laboratory,
host to the conference.
(3) “At right, visiting between sessions are O.H.
Alderks, manager technical division, Buckeye Cotton Oil
Co., Ivorydale, Ohio; and H.A. Abbott, manager soybean
division, Funk Bros. Seed Co., Bloomington, Illinois.
(4) “Below, Iowans compare notes: Henry B. Lovig,
manager Farmers Cooperative Elevator, Martelle; C.W.
Bolander, manager Cargill, Inc., Cedar Rapids; and C.F.
Brooker, director North Iowa Processing Association, Manly.
(5) “Below, a Kansas-Nebraska-Missouri foursome. Left
to right, E.A. Gumbert, vice president Dannen Mills, Inc., St.
Joseph, Mo.; Harry E. Wiysel, secretary-treasurer, Fremont
(Nebraska) Cake & Meal Co.; T.W. Lord, president Kansas
Soya Products Co., Emporia, Kansas; and A. G. Thomson,
Thomson Soya Mill, Hiawatha, Kansas.”
5003. Soybean Digest. 1950. Heads trade group [Edward J.
Grimes, of Cargill]. Feb. p. 48.
• Summary: “Edward J. Grimes, vice president of Cargill,
Inc., Minneapolis, Minnesota, was elected chairman of
the foreign trade policy advisory committee for the U.S.
Department of Agriculture at its first meeting in Washington,
D.C. Jan. 5. Representatives of farm organizations, landgrant colleges, the agricultural press and agricultural industry
are members of the committee, which was created under the
Research and Marketing Act to advise USDA in the field of
foreign agricultural trade.”
5004. Staff, U.S. Regional Soybean Laboratory. comp. 1950.
Results of the Cooperative Uniform Soybean Tests, 1949:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 153. Feb.
124 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1949%20nust.PDF
• Summary: See next page. Near bottom of title page:
“United States Department of Agriculture. Agricultural
Research Administration. Bureau of Plant Industry, Soils,
and Agricultural Engineering, Division of Forage Crops and

Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests (Outline map of north-central USA).
Methods. Uniform test, Group 0. Preliminary test, Group 0.
Uniform test, Group I. Preliminary test, Group I. Uniform
test, Group II. Preliminary test, Group II. Uniform test,
Group III. Preliminary test, Group III. Uniform test,
Group IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Address: Urbana, Illinois.
5005. American Soybean Association. 1950. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 128 p.
Advertisers’ index. 22 cm.
• Summary: This is the earliest known issue of the Blue
Book that contains a directory of soybean crushers outside
the USA and Canada. They are listed by alphabetically by
country, as follows: France (3 crushers). Germany (10).
Norway (1). Address: Hudson, Iowa.
5006. Hartwig, Edgar E.; Bounds, Elaine. comps. 1950.
Results of the Cooperative Uniform Soybean Tests, 1949:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 154. March.
120 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/49soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of nurseries [on
outline map of south-eastern USA]. Methods. Uniform
test, Group IV. Uniform test, Group V. Preliminary uniform
Group V. Uniform test, Group VI. Preliminary uniform
Group VI. Uniform test, Group VII. Preliminary uniform
Group VII. Uniform test, Group VIII. Disease investigations.
Weather data.
5007. McCann, Lewis P. 1950. The world is our nursery.
Foreign Agriculture (USDA Foreign Agricultural Service)
14(3):51-55. March.
• Summary: A brief overview of plant introduction into the
United States from the mid-1600s to the present.
“Government participation in plant introduction was
slow. Agriculture in general was considered as an individual
problem. As the number of farms grew and as the demand
for more and better agricultural produce increased so did
the recognition of public officials in the importance of plant
introduction.
“In 1827 President John Quincy Adams directed all
United States consuls to forward to Washington [DC] rare
plants and seeds for distribution. Twelve years later in 1839
Congress passed its first appropriation for agriculture. The
sum of $1,000 was allocated to the Patent Office to be used
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for collecting and distributing seeds as well as for statistical
and other investigation. From this humble beginning the
affairs and problems of agriculture increased until 1862 when
the Department of Agriculture was organized as a separate
branch. The demand and interest in plant introduction
continued to increase until 1898 when the Department of
Agriculture created a separate unit known as the Office of
Foreign Seed and Plant Introduction.”
“Soybeans came to us from southeastern Asia by way of
consuls, missionaries, seedsmen, and plant explorers. Most
of the types now grown were brought in 20 years ago by two
of the Department of Agriculture’s plant explorers. Their
2-year expedition cost American taxpayers $50,000. In return
for this investment, the United States has a new industry
valued at more than a billion dollars a year. Soybeans alone
have already repaid many times the total cost of all our plant
introduction work.
“Soybeans, grown principally in the Corn Belt, are
one of the most versatile products from the American farm.
They are used not only as feed and as food, in margarine,
shortening, and flour, but also in such products as plastics,

soap, paint, and synthetic rubber.”
Photos show: the Meyer medal (named after Frank N.
Meyer) awarded each year for outstanding plant introduction
work. It depicts history’s earliest known search for new
plants–Queen Hatshepsut’s expedition to the Land of Punt.
A two-wheeled cart in Manchuria filled with soybeans. A
combine in the USA emptying soybeans into a flatbed truck.
Address: Regional Coordinator, U.S. Plant Introduction
Garden, Glenn Dale, Maryland.
5008. Moser, Helen A.; Dutton, H.J.; Evans, C.D.; Cowan,
J.C. 1950. Conducting a taste panel for the evaluation of
edible oils. Food Technology 4(3):105-09. March. [9 ref]
• Summary: The first significant milestone in the research
to improve the flavor of soy oil was the development
of objective methods to assess flavor and odor. “The
development of taste panel methods used to evaluate edible
oils is described. The importance of a well organized
procedure, the maintenance of interest, and the evaluation
of panel and individual performance by statistical means
is discussed.” Address: Northern Regional Research Lab.,
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Peoria, Illinois.
5009. Rorty, James. 1950. Bread, and the stuff we eat.
Harper’s Magazine 200(1198):42-48. March. Drawings by
Sam Norkin.
• Summary: Prior to the 1880s most bread was made at
home with whole-wheat flour. Starting in the 1880s the
quality of bread in America began to deteriorate, as the
new “patent flour,” produced by the steel roller mills of
Minneapolis, Minnesota, became available. This flour was
finer in particle size and whiter in color, and it yielded a
lighter loaf. But the bread didn’t taste as good and it was
much poorer nutritionally. “Bread became worse when the
commercial baker took over the job of bread-making for
an increasingly urbanized America. He used bleached and
inferior flour and less milk and butter; later he used chemical
‘yeast foods’ to produce a lighter, fluffier loaf with ‘eye
appeal.’ By this time physicians were urging a return to
whole-wheat bread; when American nutritionists were polled
just before World War I, a majority favored whole-wheat and
only eight per cent approved of white bread.”
During World War II, instead of making more nutritious
bread out of whole wheat or undermilled 85% extraction
flour as every other country at war did, American millers
and bakers insisted on a unique “enrichment” program. “By
this time they had got both themselves and their customers
out on the end of a technological-distributive limb from
which it was impossible to retreat–or so they insisted.” By
the “enrichment” program “some twenty-odd natural vitamin
and mineral elements are expensively milled out of the
wheat, after which four of them–thiamin, riboflavin, niacin,
and iron–are expensively restored in the form of synthetic
chemicals.” Worried by the decline of bread quality during
World War II, the Food and Drug Administration attempted
in 1941 to establish a legal “standard of identity” for white
bread. After years of hearing and over 20,000 pages of
testimony, they failed.
A year ago, “triple-rich” bread “was only a vague
threat to the baking industry. Today it is a fait accompli of
formidable proportions. In the twenty-seven mental hospitals
of New York state, bakers have been taught to bake this
bread successfully, and both patients and staffs are eating it
with enthusiasm. In Westchester County it has been adopted
for use in the entire hospital and prison system. In the five
boroughs of metropolitan New York, Colonel Harvey K.
Allen, director of school lunches, is using it–temporarily
without the wheat germ–to feed 110,000 school children. The
city operates its own bakeries and gets dry skim milk free
through the AAA program. Thus it is able to produce and
distribute this superior bread for approximately five cents
a pound–less than a third of the current price of ordinary
bread. In a dozen upstate New York towns small bakers are
making and selling the yardstick bread.”
“Information about the new yardstick bread has spread

like a grass fire. At a score of county fairs last summer
crowds of housewives exclaimed over a graphic exhibit
sponsored by the New York State Nutrition Committee
and prepared by Miss Katharine Flack, chairman of the
committee and Director of Nutrition Service for the State
Department of Health.”
Note: This article drew the largest response of any that
Harper’s had published.
5010. U.S. Regional Soybean Laboratory. 1950. Final
list of entries. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 151. April 6. 4 p.
• Summary: “1. Capital–Selection from Strain 171 x A.K.
(Harrrow)
“2. Flambeau–Sel. from Introduction from Russia
“3. Hokien**–Sel. from Capital, Imperial Seed Co.
“4. Mandarin (Ottawa)–Sel. from Mandarin
“5. Pridesoy 57–Sel. from Pridesoy
“6. M8–Sel. from Lincoln x (Lincoln x Richland)
“7. M9–Sel. from Lincoln x (Lincoln x Richland)
“8. 0-17*–Sel. from Pagoda
“9. 0-200*–Sel. from Manchu
“10. 0-255–Sel. from Strain 171 x A.K. (Harrow)
“11. W4-2115*–Sel. from Lincoln x (Lincoln x
Richland)
“12. W5-2260–Sel. from Ontario x Richland
“13. W6S-246**–Sel. from Lincoln x Pagoda
“14. W6S-292*–Sel. from Lincoln x Seneca
“15. W6S-341–Sel. from Cayuga x Kabott
“16. W8S-1019**–Sel. from Kabott x Chief
“17. W8S-1200**–Sel. from Richland x Flambeau
“18. W8S-1460**–Sel. from Hawkeye x Flambeau
“* Entries from Preliminary Test, Group 0, 1949.
“** New entries.
“Uniform Test, Group I, 1950
“1. Blackhawk
“2. Earlyana
“3. Habaro
“4. Harly
“5. Mandarin (Ottawa)
“6. Monroe
“7. A6X-549
“8. A6K-1329**
“9. A6K-1801*
“10. L6-8179
“11. L6-8275
“12. M2***
“13. M10
“14. W4-3190
“15. W5-3346*
“16. W5-3633
“17. W8S-1025**
“18. W8S-1035**
“* Entries from Preliminary Test, Group I, 1949.
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“** New strains.
“*** Entry from Prelim. Test, Group I, 1947.
“Uniform Test, Group II, 1950
“1. Adams–Selection from Illini x Dunfield
“2. Blackhawk–Sel. from Mukden x Richland
“3. Earlyana–Sel. from a natural hybrid
“4. Hawkeye–Sel. from Mukden x Richland
“5. Lincoln–Sel. from Mandarin x Manchu
“6, Richland–Sel. from P.I. 70502-2
“7. A7-6102–Sel. from Lincoln x (Lincoln x Richland)
“8. A7-6103**–Sel. from Lincoln x (Lincoln x
Richland)
“9. A7-6520–Sel. from Lincoln x (Lincoln x Richland)
“10. A7-6619**–Sel. from Lincoln x (Lincoln 7
Richland)
“11. C683**–Sel. from Mukden x Richland
“12. C739–Sel. from Lincoln 7 (Lincoln x Richland)
“13. C776–Sel. from Lincoln x (Lincoln x Richland)
“14. H3665–Sel. from Richland x Wisconsin Manchu 3
“15. H6150–Sel. from Lincoln x (Lincoln x Richland)
“16. H6217**–Sel. from Lincoln x (Lincoln x Richland)
“17. H6403–Sel. from Lincoln x (Lincoln x Richland)
“18. L8-7289**–Sel. from Seneca. x Richland
“19. W5-3372*–Sel. from Lincoln x (Lincoln x
Richland)
“20. W8-1028**–Sel. from Lincoln x Manchu 606
* Entry from Prelim. Test, Group I, 1949.
** New entries. 1. H6217** Sel. from Lincoln x
(Lincoln x Richland) 2. H6403 Sel. from Lincoln x (Lincoln
x Richland) 3. L8-7289** Sel. from Seneca. x Richland 4.
W5-3372* Sc?. from Lincoln x (Lincoln x Richland) 5. W81028** Sel. from Lincoln x Manchu 606
“Uniform Test, Group III, 1950
Strain–Origin
“1. Adams–Selection from Illini x Dunfield
“2. Chief–Sel. from Illini x Manchu
“3. Dunfield–P.I. 36846
“4. Illini–Sel. from A.K.
“5. Lincoln–Sel. from Mandarin x Manchu
“6. A7-1953–Sel. from Lincoln x (Lincoln x (Lincoln x
Richland))
“7. C764*–Sel. from Lincoln x (Lincoln x Richland)
“8. L6-1152–Sel. from Lincoln x (Lincoln x Richland)
“9. L6-1503–Sel. from Lincoln x (Lincoln x Richland)
“10. L6-2132–Sel. from Lincoln x (Lincoln x Richland)
* New entry.
“Preliminary Test, Group III, 1950 [Note: Origin
varieties are mainly Lincoln, Richland, Earlyana, Macoupin,
Illini, and Manchu].
“1. Chief
“2. Lincoln
“3. A7-2002*
“4. 0974
“5. 0976

“6. 0977
“7. 0978
“8. 0980
“9. 0981
“10. 0983
“11. L8-10904
“12. L8-10934
“13. L8-10946
“14. L8-10970
“* A7-2002, originally entered in the Uniform Test,
Group III. 1950; has been transferred to the Preliminary Test,
Group III, because of insufficient seed.
“Uniform Test, Group IV, 1950
“Strain–Origin
“1. Anderson*–Rogue in Lincoln
“2. Chief–Sel. from Illini x Manchu
“3. Patoka–Sel. from P.I. 70218-2
“4. Wabash–Sel. from Dunfield x Mansoy
“5. C612–Sel. from C508 (Patoka x L7-1355)
“6. L6-1656–Sel. from Lincoln x (Lincoln x Richland)
“7. L6-5679–Sel. from Lincoln x Richland
“8. S7-270**–Sel. from Chief x (Macoupin x Chief)
“* Due to its late maturity, Anderson has been
transferred from Group III. L8-6797 and L8-6857, which
were on the Tentative List of Entries for Group IV, will be
grown in Group IV (South) instead, of Group IV (North).
“** Entry from Prelim. Test, Group IV, 1949
“Preliminary Test, Group IV. 1950;
“1. Chief–Selection from Illini x Manchu
“2. Cypress #1–Sel. from Korean, Valley Farms Co.
“3. Wabash–Sel. from Dunfield x Mansoy
“4. C612–Sel. from C508 (Patoka x L7-1355)
“5. C794*–Sel. from Lincoln x Patoka
“6. C799*–Sel. from C143 x Lincoln
“7. C801*–Sel. from C143 x Lincoln
“8. C805*–Sel. from 0143 x Lincoln
“9. C975–Sel. from Lincoln x (Richland x Earlyana)
“10. C979–Sel. from Lincoln x (Richland x Earlyana)
“11. C982–Sel. from Lincoln x (Richland x Earlyana)
“12. C984–Sel. from Lincoln x Ogden
“13. C985–Sel. from Lincoln x Ogden
“14. C986–Sel. from Lincoln x Ogden
“15. L8-10755–Sel. from Lincoln x (Lincoln x C171)
“16. L8-1077R–Sel. from Lincoln x (Lincoln x C171)
“17. L8-10780–Sel. from Lincoln x (Lincoln x C171)
“18. L8-10879–Sel. from Lincoln x (Lincoln x Chief)
“19. L8-10952–Sel. from Lincoln x (Lincoln x
Macoupin)
“20. S8-96–Sel. from Lincoln x (Lincoln x C171)
“21. S8-101–Sel. from Lincoln x (Lincoln x C171)
“22. 68-139 Sel. from Lincoln x (Lincoln x C171)
“23. 88-160–Sel. from Lincoln T (Lincoln x Chief)
“* Those strains were originally entered in the Uniform
Test, Group IV, 1950, but because of insufficient seed, have
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been transferred to the Preliminary Test, Group IV.” Address:
Urbana, Illinois.
5011. Crall, J.M. 1950. Soybean diseases in Iowa in 1949.
Plant Disease Reporter (USDA) 34(4):96-97. April 15. [2
ref]
• Summary: First described symptoms of stem canker, in
Iowa. Records the distribution, seasonal occurrence, and
prevalence of bacterial pustule, downy mildew, bud blight,
brown spot, root and stem rot, wildfire, charcoal rot, mosaic,
brown stem rot, and stem canker caused by Diaporthe
phaseolorum var. batatatis. Varietal susceptibility to
bacterial pustule and stem canker is noted. Address: Div. of
Forage Crops & Diseases, Bureau of Plant Industry, Soils &
Agricultural Engineering; & Iowa Agric. Exp. Station, Ames.
5012. Borthwick, H.A.; Parker, M.W.; Hendricks, S.B.
1950. Recent developments in the control of flowering by
photoperiod. American Naturalist 84(815):117-34. March/
April. [41 ref]
• Summary: “The phenomenon of photoperiodic flowering
control has been well described in the thirty years since its
discovery (Murneek and Whyte, 1948) and has been found
to occur widely, both biologically and geographically.
Resolution into constituent parts such as causative
mechanism and method of expression, however, has been
difficult.” Address: 1-2. Division of Fruit and Vegetable
Crops and Diseases; 3. Head Chemist, Division of Soils,
Fertilizers. and Irrigation. All: Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration. USDA.
5013. Denis, Elmer C.; Bauman, Ronald H. 1950. Crop
costs and returns in southeastern Indiana. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 549. 32 p.
April. See p. 14-18. [2 ref]
• Summary: “Material used in this publication was taken
from a master’s thesis by Elmer C. Denis, ‘Comparative
Costs and Returns For Major Crop and Livestock Enterprises
in Southeastern Indiana,’ Purdue University Library, 1950.”
Address: Dep. of Agricultural Economics.
5014. Soybean Digest. 1950. Co-op operators to meet in
Peoria, Illinois. April. p. 33.
• Summary: A conference of cooperative soybean oil mill
operators will be held on May 1 to 3 in Peoria, Illinois, at the
Northern Regional Research Laboratory. The conference is
being arranged jointly by the Laboratory and the cooperative
research and service division, Farm Credit Administration,
Washington, DC.
5015. Stoa, T.E. 1950. Growing soybeans in North Dakota.
North Dakota Agricultural Experiment Station, Bimonthly
Bulletin 12(4):131-37. March/April. Summarized in Soybean

Digest, Dec. 1950, p. 10.
• Summary: “The oil has a number of industrial uses, but
its use in the food industries is by far the most important.
These food uses include oleomargarine, salad oils, vegetable
shortenings and so-called lard substitutes. In non-food uses
the oil is used in some paints, varnishes, and linoleum, but
these at present are relatively minor compared with its use as
an edible oil. Soybean oil has an iodine number ranging from
125 to 145.” “Soybean meal, the bean residue after the oil is
extracted, is high in protein and as such is of high value as an
animal feed” (p. 131-32).
“Varieties: In 1937 When soybeans were first grown and
harvested on a commercial basis in North Dakota, Minsoy
was the only early ripening variety available. Minsoy could
be depended on to mature in most of the years in the better
adapted sections of Richland county but usually left no
margin in case of a slow ripening season or an early frost.
Minsoy, although yielding quite satisfactorily, lacked some
in plant height, lodged easily, bore pods near to the ground
and thus could not always be harvested easily” (p. 132).
Note: Stoa’s full name was Theodore Ellingston Stoa.
He was Chair of Agronomy from 1934 to 1960. Address:
Agronomist, Fargo.
5016. Sure, Barnett. 1950. Nutritional improvement of cereal
grains with small amounts of foods of high protein content.
Arkansas Agricultural Experiment Station, Bulletin No. 493.
62 p. April. [52 ref]
• Summary: Contents: Introduction: Experimental
Procedure.
Animal Nutrition Experiments: Methods Used in
Growth Experiments, Food Yeasts, Food Yeasts as the
Only Sources of Proteins and Vitamin-B Complex in the
Diet, Use of Food Yeasts to Supplement the Proteins in
Cereal Products, Use of Soybean Flour to Supplement the
Proteins in Cereal Products, Relative Merits of Lysine and
Tryptophane and Food Yeasts as Supplements to the Proteins
in Cereal Products, Relative Merits of Food Yeasts, Soybean
Flour, Peanut Meal, Dried Non-fat Milk Solids, and Dried
Sweet Cream Buttermilk as Supplements to the Proteins
in Wheat Flour and Corn Meal, Protein Enrichment of a
Breakfast Cereal.
Human Acceptability Studies: Foods Enriched with
Food Yeasts, Protein-Enriched Cream of Wheat Breakfast
Cereal, A Special Low-Cost, High-Protein Food, Protein
Food for the School Lunch, Protein Enrichment of Pastries,
The Food Yeast Industry.
Summary.
There are 15 tables–many full-page.
This Bulletin begins: “Food consciousness began in this
country in the late nineties [1890s] when Dr. Wilbur Olin
Atwater pointed out the importance of the energy value of
foods. The American people then became calorie conscious.
The idea that the most important factor in foods is the
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calories persisted as late as 1920 when many of our leading
hotels and restaurants still printed the caloric value of each
food on their menus. Now we know that as long as there
is an adequate food supply there is always a sufficiency of
calories, because not only fats and sugars but also proteins
may furnish calories.”
The long summary begins: “A detailed study was
carried out on the enrichment of the proteins in cereal foods
by additions of small amounts of dry food yeasts, low-fat
soybean flour, dry non-fat milk solids, and peanut meal. The
greater part of the work of this investigation was done on the
standard laboratory animal, the white rat (Wistar strain). The
results of these experiments, the development of a low-cost,
high-protein food, and the acceptability tests on humans are
summarized as follows:...”
“The introduction of as little as 5 per cent soy flour in
an enriched wheat flour mix containing 5 per cent dried skim
milk, produced pronounced nutritional improvement, as
evidenced by studies of growth, reproduction and lactation.”
Address: Dep. of Agricultural Chemistry, Univ. of Arkansas.
5017. Beckel, Arthur C.; Belter, Paul A.; Deobald, Harold
J. Assignors to the USA as represented by the Secretary of
Agriculture. 1950. Vegetable oil extraction. U.S. Patent
2,505,749. May 2. 3 p. Application filed 9 April 1948. 1
drawing. [1 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: 1&3. Peoria, Illinois; 2. Pekin, Illinois.
5018. Associated Press (AP). 1950. Crawford hits soybean
deal: U.S. firm profited heavily, he charges. Detroit News.
May 22. p. 31, col. 3.
• Summary: Rep. Crawford, a Republican of Michigan,
accused the USDA’s Commodity Credit Corp. today of
swapping $7,600,000 worth of cotton for $2,800,000 worth
of Communist grown soybeans–when the U.S. already had
a soybean surplus. He promised to investigate this “fantastic
deal” which netted the World Commerce Corp. of New York
(the brokers) an estimated $2,700,000.
5019. Canode, Chester L. 1950. Growing soybeans in
Oklahoma. Oklahoma Agricultural Experiment Station,
Bulletin. B-347. 19 p. May. [4 ref]
• Summary: Uses of Soybeans: Feed for Livestock, Food
for Human Consumption, Industrial Uses. Soil and Climatic
Adaptation: Effect of Soybeans on the Soil, Nitrogen,
Other Plant Nutrients, Erosion. Fertilization and Liming.
Inoculation. Varieties Seedbed Preparation. Planting:
Methods, Depth of Seeding, Planting Date Rate of Planting
(For seed Production, For Hay Production). Cultivation.
Harvesting: For Seed, For Hay. Soybean Enemies: Diseases,
Insects, Rabbits (Control by Poisoning). Address: Asst.
Agronomist.

5020. Hivon, Katharine J.; Doty, D.M.; Quackenbush, F.W.
1950. Ascorbic acid and ascorbic-acid-oxidizing enzymes of
manganese-deficient soybean plants grown in the field. Soil
Science 71(5):353-59. May. [14 ref]
• Summary: In experiments where soybeans were grown
on manganese-deficient soil, no consistent relationship was
found between the manganese nutrition of the plants and
their ascorbic acid content. Address: Purdue Univ. Agric.
Exp. Station, Lafayette, Indiana.
5021. Beckel, Arthur C.; Belter, Paul A. Assignors to
the USA as represented by the Secretary of Agriculture.
1950. Method for stripping solvents from oils. U.S. Patent
2,511,833. June 20. 2 p. Application filed 15 May 1945. [4
ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: 1. Peoria, Illinois; 2. Pekin, Illinois.
5022. Borchers, Raymond; Ackerson, C.W. 1950. The
nutritive value of legume seeds. X. Effect of autoclaving
and the trypsin inhibitor test for 17 species. J. of Nutrition
41(2):339-45. June. [31 ref]
• Summary: Several legume seeds were compared as to
nutritive value when fed raw or after autoclaving. Osborne
and Mendel (1917) “were the first to observe that a legume
seed, the soybean, was improved by autoclaving” [cooking
with moist heat and pressure].
Since then it has been reported that the nutritive value
of many legume seeds has been improved by autoclaving,
including the jack bean, velvet bean, Adsuki bean, lima bean,
and common bean.
However, not all legume seeds have been found to be
improved by autoclaving; these include the peanut, chick
pea, sweet pea, mung bean, and the common pea. Conflicting
reports exist concerning the lentil and the black-eyed pea
(Vigna sinensis). Address: Nebraska Agric. Exp. Station,
Lincoln.
5023. Burlison, William Leonidas. 1950. Biographical
information: Request from Department of Public
Information, University of Illinois. Urbana, Illinois. 2 p.
• Summary: This form was filled out (typewritten) by Dr.
Burlison on 1 June 1950. Home address: 502 Michigan Ave.,
Urbana. Place of birth and date: Harrison, Arkansas, Sept. 3,
1882. Race: White. Nationality: American. Married. Health:
Good. Weight: 185 lb. Wife’s full name: Flossy Belle LewisBurlison. Children (names and ages): Lewis Eugene 37; Ruth
Helen 32; Margaret Burlison-Hannah 29; David George 27.
Chronological list of educational institutions attended, dates
attended, and degrees received. Major subjects studied: In
undergraduate work: Animal husbandry and agronomy. In
graduate work: Agronomy and botany.
Membership in honorary societies; scholarships held,
prizes or recognitions received, etc. Sigma Xi, Alpha Zeta,
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Gamma Sigma Delta, Phi Kappa Phi, Alpha Phi Omega,
Alpha Tau Alpha.
“Present membership in learned and professional
organizations and other societies: American Society of
Agronomy, American Assoc. for the Advancement of
Science, American Society of Plant Pathologists, Honorary
member American Soybean Association and honorary
member of the National Soybean Processors Assoc., Member
Board of Governors of National Farm Chemurgic Council
Chairman, etc.
“Teaching or Research Experience (Give places,
academic rank, dates, subjects taught, as indicated below):
Assoc. Crop Production, U. of I. [University of Illinois]
(1912-1915), Assoc. Prof. Crop Production, U. of I.
(1915-1918), Professor, Crop Production (1918- ), Head,
Department of Agronomy (1920- ).
“Present position: Head, Dept. of Agronomy, and
Professor Crop Production.
“Publications: (a) Books: Farm Crop Projects published
by Macmillan Company co-author with A.W. Nolan.
“Parents’ names, occupations: William Washington
Burlison and Amanda Pettit Burlison–mother.
“Any other information you consider interesting and
important: Farmer and contractor. See citations attached
from: American Seed Trade Association, Golden Deeds
Award, Champaign Exchange Club, Illinois Society of Farm
Managers and Rural Appraisers.” Address: 212 Davenport
Hall, Univ. of Illinois. Phone: 7-1226.
5024. Jacobs, Katharine. 1950. List of serials currently
received in the library of the United States Department of
Agriculture, November 1, 1949. USDA Bibliographical
Bulletin No. 12. 349 p. June.
Address: Bibliographer, Library, USDA.
5025. Snider, H.J. 1950. Soil building with legumes: results
from Illinois soil experiment fields. Illinois Agricultural
Experiment Station, Bulletin No. 539. p. 545-60. June. [1 ref]
• Summary: Contents: “Legumes Add Organic Matter and
Build Up Nitrogen: Amounts of organic matter and nitrogen
in the soil were higher where clover was a part of the rotation
than where it was not. Dark-colored soils gained more in
organic matter and nitrogen from the use of legumes than did
light-colored soils.
“Legumes Increase Yields of Other Crops: Clover in the
rotation meant higher yields of corn and oats and a higher
protein content of the grain.
“Legumes Need Soil Treatment for Best Growth:
Growing legumes under several different soil treatments
showed that the more nearly complete the soil treatment was,
the higher the yield of hay and nitrogen was.
“Legumes Differ in Ability to Improve Soils Corn
following a clover-alfalfa mixture yielded appreciably better
than corn following soybeans and had a higher protein

content. Alfalfa roots that were able to penetrate only 12
inches into the soil weighed as much, and so supplied as
much organic matter, as the roots that went 3 feet or more
into the soil, but shallow sweet-clover roots weighed much
less than those that went deep. When both crops were cut
for hay in September, alfalfa roots maintained their weight,
while sweet-clover roots lost considerable.
“Soybeans Take Nitrogen From Soils: During the time
when the soybeans were making their greatest growth, the
nitrate nitrogen on a treated plot dropped from 256 pounds
an acre down to 20 pounds. On an untreated plot the drop
was from 132 pounds to 16 pounds.
“Residues of Nonlegume Crops Add Organic Matter But
Little Nitrogen: A total of about 5½ tons of organic material
an acre was returned by a rotation of corn, oats, wheat, and
soybeans on treated dark soils; on treated light soils the same
rotation returned about 4½ tons. On untreated dark soils the
total was less than 4 tons and on untreated light soils only
1¼ tons. The total nitrogen returned on each of the fields,
however, was relatively low.
This Bulletin begins: “Legumes are recognized more
and more as the key to a good soil-improvement program.
They furnish generous supplies of organic matter and
nitrogen. Their use enables other crops in the rotation to
make better yields. And they form a cover which protects the
soil against destructive erosion.
“Legumes can be grown abundantly and profitably
on almost every acre of farm land in Illinois. They have
been grown for many years on the Illinois soil-experiment
fields. Some of the differences that have resulted from these
years of experiment with legumes, particularly with alfalfa,
sweet clover, red clover, and soybeans, are discussed in this
publication.”
But each legume is different in its ability to build soils.
Address: Asst. Prof. of Soil Fertility.
5026. Soybean Digest. 1950. Operators from 10 states
at Peoria [Conference of cooperative soybean oil mill
operators]. June. p. 19.
• Summary: “What has developed into an annual conference
of cooperative soybean oil mill operators was held again this
year at the Northern Regional Research Laboratory, May
1-3.”
5027. Van Duyne, Frances O. 1950. Recipes for using
soybeans: Fresh green soybeans and dry soybeans. With
directions for growing in the home garden. Illinois College of
Agriculture, Extension Circular No. 662. 16 p. June.
• Summary: Contents: Why use soybeans: An excellent food,
easy to grow in home garden. Green soybeans: Shelling and
cooking, recipes, freezing, canning, drying. Dry soybeans:
Using the cooked beans, using soybean pulp (“This pulp is
made simply by passing cooked dry beans through a meat
grinder.”), roasting soybeans, making and using soybean
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milk, making and using soybean curd, soy sprouts. Contains
25 recipes.
Note: This is the earliest English-language document
seen (June 2004) that uses the term “Fresh green soybeans”
in the title. Address: Assoc. Prof. of Foods, Univ. of Illinois.

Excellent bread was made with blends containing up to 8%
soy flour with the hard red winter wheat flour... provided the
quantity of potassium bromate used in the baking formula
was increased.” Address: Northern Regional Research Lab.,
Peoria, Illinois; Ohio Agric. Exp. Station.

5028. Van Duyne, Frances O. 1950. Recipes for using soy
flour, grits and flakes, and soybean oil. Illinois College of
Agriculture, Extension Circular No. 664. 16 p. June.
• Summary: Contents: Using soy flour: General directions,
recipes, recipes for special diets. Soy grits and flakes.
Soybean oil. Contains 45 recipes.

5032. Soybean Digest. 1950. A pigment controls soy
flowering. July. p. 15.
• Summary: “First information on a pigment that holds
the key to the mechanism which controls flowering and
other phases of plant development is reported by three U.S.
Department of Agriculture scientists–Dr. H.A. Borthwick,
Dr. M.W. Parker, and Dr. S.B. Hendricks.
“This important evidence is basic to further inquiry into
the question of why some plants form flower buds only when
the days are long, the nights short, and why others require
short days and long nights to come into flower. It is another
step on the path toward understanding the complex process
by which plants make use of light and darkness.
“The fundamental law of photoperiodism or day-length
influence on plants was discovered almost 30 years ago by
W.W. Garner and H.A. Allard, USDA plant scientists now
retired. A considerable body of knowledge on the response
of various plant species to different photoperiods has been
accumulated. A part of it has come from experiments in
which artificial light was used to simulate different day-night
cycles.
“The new findings by Borthwick, Parker, and Hendricks
are based on research in which they used a spectroscope
to isolate narrow wave bands of light of high energy. With
these they irradiated soybeans and other plants known, to be
sensitive to the length of day.
“Their data on the absorption of light by these plants
indicate that the sensitive pigment is a blue one, related
to the pigments of the bile. It is present in extremely low
concentrations–below the limit to impart color. This means
that the investigators have been able to establish the color
definitely from the responses to irradiation. They have not
seen it.
“The same pigment or a closely related one is effective
in both long-day and short-day plants. The findings suggest
that it acts as a catalyst to set in motion the substance (still to
be identified) that stimulates flowering.
“The results confirm previous findings that a brief
exposure to white light of low energy in the middle of the
night is sufficient to prevent floral initiation in short-day
plants and to promote flowering in long-day plants. It is
apparent that the slow dark recovery is the critical phase in
the series of reactions that control flowering.
“In a recent paper reporting these studies and other
advances in research in photoperiodism, Borthwick, Parker,
and Hendricks note that the blue pigment, which their
findings show is a link in the photoperiodic reaction in
plants, may be related to that controlling animal life.”

5029. Weber, Charles R. 1950. Inheritance and interrelation
of some agronomic and chemical characters in an
interspecific cross in soybeans, Glycine max x G. ussuriensis.
Iowa Agricultural Experiment Station, Research Bulletin No.
374. p. 767-816. June. [50 ref]
• Summary: Describes a cross between the cultivated
soybean (Glycine max) and a wild soybean.
Note: This is the earliest English-language document
seen (Dec. 2004) that contains the word “interspecific” or
the term “interspecific cross” (or “crosses”) in connection
with soybeans. Address: Agronomy section, Farm crops
subsection, Ames, Iowa.
5030. Geiger, Robert E. 1950. A ‘wonder drug’ spurs hunt for
plants. Washington Post. July 2. p. B3.
• Summary: Plant hunters a plant to help increase the
production of cortisone, the so-called “wonder” drug.
Cortisone is now generally produced by a chemical process
starting with bile from the livers of oxen. About 40 livers are
needed to produce one dose of cortisone.
Plant hunters founded the U.S. soybean industry; the
crop is now worth $1 billion a year. One “soybean explorer
was the late P.H. Dorsett, who spent about 20 years of his
life in far away, usually primitive places, hunting new plants.
Between 1924 and 1927 he helped locate 6,000 strains of the
soybean plant in the Orient.” Later, Dorsett and W.J. Morse,
both of the USDA, were sent to Japan, Korea, China and
other places to find soybeans. Discusses the book America’s
Crop Heritage, by Nelson Close. In the 1780s Benjamin
Franklin “tried to start a soybean crop in this country,
sending Chinese seeds from France. But they did not find a
favorable reception.” Address: USDA.
5031. Finney, K.F.; Bode, C.E.; Yamazaki, W.T.; Swickard,
M.T.; Anderson, R.B. 1950. Baking properties and
palatability studies of soy flour in blends with hard winter
wheat flour. Cereal Chemistry 27(4):312-21. July. [3 ref]
• Summary: “A commercially milled and bleached hard
red winter wheat flour containing 13.9% protein was
baked with 4% and 8% of a commercial hexane-extracted,
a commercial full-fat, and an ethanol extracted soy flour.
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A photo shows the light-tight compartment where the
length of day can be controlled while studying soybean
photoperiodism.
5033. Terrill, R.L. 1950. Edible soybean oil. Soybean Digest.
July. p. 14-15.
• Summary: “The importance of fats in human well-being is
sharply pointed out in stories of near starvation in the arctic
when explorers or natives are occasionally forced to exist
on an ample but fat-free diet. Although soybean oil is one
of the most important edible fats in the United States today.
relatively few Americans had ever tasted it 20 years ago.
Actually, few realize the amount now consumed–that, for
example, for the past several years it has comprised roughly
half of all the oils used to make vegetable shortenings.
“Total utilization of soybean oil has increased about
fortyfold in the last 20 years, largely because of its
acceptance in food products: such use has been over a billion
pounds per year since 1944. Soybeans and the main products
derived therefrom–soybean oil and meal–are today basic
commodities, vital to our national economy.
“All this is rather amazing when it is considered that
most of the widespread soybean publicity has been of a
nutritional character to which the American public is largely
insensitive. Even today the average citizen is likely to think
of sprouts or dietetic stores when the word ‘soybean’ is
mentioned. Nothing could be farther from the truth.
“It is probably no exaggeration to say that the timely
growth of the soybean oil industry prevented a desperate
situation with regard to food during the last war. In addition
to the essential role played by soybean oil meal as an animal
feed, soybean oil almost overnight supplanted the more
than one-third of our total domestic requirements which
would normally have been imported had not the war made it
impossible.
“It is evident that soybean oil in its various edible
applications has had a ready acceptance from the ultimate
consumer to have attained such tremendous volume usage.
Its principal edible uses are in shortenings, margarine, and
salad oils. For the two former applications the normally
liquid oil is generally hydrogenated, of course, to partially
saturate its double-bond content, thus raising its melting
point and yielding the necessary consistency.
“The techniques employed in hardening oils in general
for shortening and for margarine are somewhat different, as
the demands of each are for a product of somewhat different
character. Shortening must have a wide plastic range, that
is, it must be soft and workable at ordinary room conditions
but must also not melt completely at too low a temperature.
Margarine, on the other hand, must not only retain its
consistency even in summer weather but also desirably melt
quickly and completely at body temperature.
“Blended Oils: Hardened soybean oils of the proper
characteristics for each application are easily prepared. It is

the general practice to blend vegetable oils for shortening
and margarine. Soybean ail is principally blended with
cottonseed and to a lesser extent with peanut oil for these
uses. Many producers of both shortening and margarine are
today manufacturing products of excellent quality based
on soybean oil, alone and in blends. The liquid salad oil
finds application in such products as mayonnaise and salad
dressings, and in packing as well as normal table usage.
“The climb of soybean oil to its present eminent position
in our edible oils and fats picture has not been without
difficulty. It is generally classed as a semi-drying oil, and its
uses illustrate this classification. Although principally used
as an edible oil, it also finds application in many materials
where drying oils are commonly used such as paint,
varnish, and linoleum. While many oils have some degree
of interchangeability, soybean oil is almost unique in that it
could serve alone, in case of emergency, many of the needs
of all types; its present varied uses are extremely important
to the economics of soybean oil.
“Flavor Problem: But the chemical fact that soybean
oil possesses such a versatile character has raised some
problems in its edible utilization. Even though freshly
deodorized oils may be so bland as to be practically tasteless,
all edible oils develop characteristic flavors and odors upon
aging and will ultimately become rancid.
“The term ‘reversion’ has been applied to flavor changes
occurring in edible soybean oil, which implies incorrectly
a return to some flavor originally present in the crude
oil before refining. During World War I, before soybean
production had been commenced on a large scale in this
country, a large amount of soybean oil was imported from
Manchuria, and it was found to be of poor quality. American
processors and consumers at that time encountered a serious
problem of so-called reversion, but the soybean oil produced
today in our modern mills, from soybeans of excellent
quality fresh from American farms, is enormously superior
to the product brought here from the Orient in years past. Its
virtue as an edible oil is so universally recognized that it is
used with highly satisfactory results as a major ingredient in
shortening, margarine, salad oils, and cooking fats.
“The success of soybean oil is due in large measure to
the technical know-how that has been developed in the many
refineries where soybean oil is processed, as well as to the
intensive research that has been conducted on flavor stability
by the Northern Regional Research Laboratory of the U.S.
Department of Agriculture and many collaborating research
organizations.
“In summary, edible soybean oil is one of the most
important factors in today’s fats and oils situation. Many
fatty food products of excellent quality based principally
upon soybean oil are today finding ready consumer
acceptance. Taken together with the importance of other
phases of soybean oil and of soybean oil meal, its future as
an edible oil is assured.
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Three photos (courtesy of Pillsbury Mills, Inc.) show:
(1) “A truckload of soybeans arriving at the mill, with
extraction plant and tankcars for outgoing soybean oil in
background.”
(2) “Chemical experiment being conducted on soybean
oil in a modern laboratory.” (3) “Soybean oil (center) after
extraction from soybeans (left) which have been successively
(clockwise) cracked, flaked, extracted, toasted and finally
ground to yield soybean oil meal.” Address: Member,
Soybean Research Council.
5034. Canode, Chester L.; Webster, James E. 1950.
Soybean variety tests, 1926 to 1949. Oklahoma Agricultural
Experiment Station, Bulletin. B-356. 20 p. Aug. [4 ref]
• Summary: Contents: Introduction. Variety tests prior to
1940. U.S.D.A. Regional Soybean Laboratory and soybean
variety testing in 1942. Variety testing 1943 to 1950: Early
maturing varieties (Group IV and V), late maturing varieties
(Group VI and VII). Comparison of S-100 to Ogden,
Summary.
“Soybean variety tests were conducted by the Oklahoma
Agricultural Experiment Station as early as 1918. It was
not until 1926, however, that a large number of varieties
were available for testing. During the period 1926 to 1934,
experiment station workers conducted tests at many different
locations in the State to determine the reaction of soybean
varieties to different climatic and soil conditions. These
tests were located at Granite, Goodwell, Lone Grove, Pauls
Valley, Purcell, Carrier, Eufaula, Durant, Okmulgee, Sapupa,
Nowata, McAlester, Heavener and Stillwater.
Table 1 lists the “Soybean varieties tested in Oklahoma,
1926 to 1940.”–A.K., Arksoy, Arlington, Avoyelles, Biloxi,
Black Eyebrow, Charbin, Chestnut, Chiquita, Columbia,
Delnoshat, Delsta, Dixie, Dunfield, Easycook, Ebony, Geo.
Washington, Goshen Prolific, Grunchy, Habaro, Haberlandt,
Hahto, Hamilton, Harbinsoy, Herman, Hollybrook,
Hongkong, Hoosier, Manchu, Illini, Ilsoy, Ito San, Jet,
Kingwa, Laredo, Lexington, Mamloxi, Mammoth, Mammoth
Brown, Mammoth Yellow, Mamredo, Mandarin, Matthews,
Merko, Midwest, Mikado, Minsoy, Mongol, Morse, Ohio
9035, Old Dominion, Otootan, Peking, Pekwa, Pine Dell
Perfection, Pinpu, Sable, Siegenthaler, Soysota, Tanloxi,
Tarheel, Tarheel Black, Tokyo, Transcaucasian, Virginia,
White Biloxi, Wilson, Wilson Early Black, Wilson-Five,
Wisconsin Early Black, Yokotenn.
“During the early years of World War II it became
apparent that there would be a serious shortage of vegetable
oils, fats, and high protein feed due to reduction in imports
and the increased demands of war time needs. To meet this
need the work of the U.S. Regional Soybean Laboratory
of Urbana, Illinois, was expanded in 1942 to include
cooperation with Oklahoma and eleven other southern
states.” Address: Asst. Agronomist.

5035. Fletcher, J.L. 1950. Pigs fed soy meal gain more
weight! Soybean Digest. Aug. p. 20. Reprinted from
Mississippi Farm Research.
• Summary: This is a summary of recent feeding tests
conducted by the Animal Husbandry Department of the
Mississippi Agricultural Experiment Station.
5036. Hesseltine, C.W. 1950. A revision of the Mucorales
based especially upon a study of the representatives of this
order in Wisconsin. PhD thesis, University of Wisconsin. 570
p. 27 plates. Aug. [428 ref]*
• Summary: A summary appears in “Summaries of Doctoral
Dissertations, Univ. of Wisconsin,” Vol. 12. 1952. p. 3537. It notes: “The taxonomic study of the Mucorales here
presented is the first comprehensive treatment of this order of
the Fungi in English...
“The order Mucorales is defined and a key is offered for
the nine families: Mucoraceae, Pilobolaceae, Thamnidiaceae,
Cunninghamellaceae, Choanephoraceae, Piptocephalidaceae,
Mortierellaceae, Kickxellaceae, and Endogonaceae.”
Address: Univ. of Wisconsin.
5037. Schwab, A.W.; Moser, Helen A.; Cooney, Patricia M.;
Evans, C.D. 1950. The flavor problem of soybean oil. VI.
Flavor and oxidative stability of furfural-fractionated oil. J.
of the American Oil Chemists’ Society 27(8):314-17. Aug.
[10 ref]
• Summary: Countercurrent extraction of soybeans using
the solvent furfural has been practiced by commercial plants
producing oil for both paints and edible purposes. Address:
Northern Regional Research Lab., Peoria, Illinois.
5038. Pharos-Tribune (Logansport, Indiana). 1950. Soybean
Association honors Taylor Fouts. Sept. 7.
• Summary: Taylor, a well-known Carroll county farmer and
seed producer, was awarded an honorary life membership
in the American Soybean Association at their 30th annual
convention last week in Springfield, Illinois. Fouts is
believed to have grown soybeans for 47 years, longer than
any other person in the United States. Fouts’ farm, known
as Soyland, is located just south of Deer Creek on state
road 29. In 1904 [sic, 1902] Fouts graduated from Purdue
university with a bachelor of science degree in agriculture.
That same year he first began growing soybeans as a new
legume for livestock and soil building. He was constantly
conducting varietal experiments. The Purdue experimental
station watched his soybean production with interest. His
enthusiasm for soybeans spread to his brothers, Noah
and Finis Fouts, and by 1908 they, too, were growing the
relatively unknown crop. In 1910 a soybean field day was
held at the Fouts farm under the sponsorship of county
agricultural agents, Purdue Soils and Crops, and the U.S.
Department of Agriculture; that was when farmers in Illinois
and Ohio began to take notice of soybeans as a crop.
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On 3 Sept. 1920 some 1,000 farmers, along with
experimental station men and county agents, gathered at the
Fouts farm, Soyland, for another soybean field day. At that
meeting, “the National Soybean Growers Association, later
to be known as the American Soybean Association, was
formed.” Fouts was elected its first president at that time, and
he was elected president again on 1928–the only person ever
honored with two terms as president.
A large photo shows Taylor Fouts wearing a hat and
laughing.
5039. Agnew, Donald B.; Keirstead, Clifford H. 1950. Cash
costs of farm storage in marketing soybeans. Washington,
DC: USDA Production and Marketing Administration. 62 p.
Sept. Unpublished manuscript. [30 ref]
• Summary: “In this study it has been found that the cost of
a loan on soybeans stored on the farm (term–6 months, on
soybeans with a market value of $2.11 a bushel) varies from
4.2 to 9.1 cents per bushel. The principal factors causing
variations in the cost of a loan are the source and size of the
loan.” Address: Agricultural Economists, USDA Production
and Marketing Administration, Washington, DC.
5040. Arnold, L.K.; Chen, S.L. 1950. Gelling properties of
a water extract of trichloroethylene-extracted soybean oil
meal. Soybean Digest. Sept. p. 26-27, 82. [4 ref]
• Summary: This product resembles “Gelsoy” developed
by the Northern Regional Research Laboratory. This article
contains 5 tables and 3 graphs.
A large portrait photo shows L.K. Arnold. Address: 1.
Prof. of Chemical Engineering; 2. Former graduate student.
Both: Iowa State College, Ames.
5041. Harris, Everette B. 1950. Why a futures market in
soybeans and soybean oil? Soybean Digest. Sept. p. 68-71,
74.
• Summary: “It is wise once in a while, I believe, to ask
‘why’ in connection with matters which we see around
us. If this question were applied to all current institutions
and practices today we might greatly benefit as a nation.
Fortunately we welcome the opportunity to turn a searchlight
on our futures markets, particularly those in soybeans and
soybean oil, which your question presents.
“I shall attempt to divide my reply into two parts. You
will want to know, first, why we believe the futures market,
where adaptable, is the most highly efficient marketing
system ever devised by man and one which gives producers
and consumers manifold and rich benefits. Then you will
wish to know why we feel that soybeans and soybean oil are
two commodities which are singularly suitable for futures
trading and how their distribution is facilitated by the price
insurance which futures trading affords.
“A grain exchange such as the Chicago Board of Trade
is simply a market place. The exchange does not buy or sell

any commodity nor does it record the individual transactions
of members or their firms. All members, of course,
have assented to and are strictly bound by the rules and
regulations of the Association. Through our business conduct
committee we have the right to check all trades to insure
strict compliance with our rules. The Commodity Exchange
Authority, similarly, polices all commodity transactions on
our exchange in the public interest.
“There should be no mystery surrounding futures
contracts because they are basically simple. There are two
parties to a grain futures contract. One party agrees to sell
and deliver. The other party agrees to buy and receive.
The commodity is a certain kind and quality of grain.
The contract specifies a month, a price, and other uniform
conditions under exchange rules.
“So much for the mechanics of trading. What are
the economic implications? We know that professional
speculators can and should survive only if their economic
existence is fully justified by the service they tender to
farmers and consumers. It is obvious that the service of
the speculator is rendered in connection with his activities
in making our free grain market liquid–by standing ready
to buy or sell any quantity of grain which is supplied or
demanded for any of the authorized delivery periods. But to
understand the futures market and these mysterious people
we call speculators, we must understand the cash market.
“Speculators Needed: You people know, as many of
the public with whom we often talk fail to understand, that
the cash and futures markets are closely inter-related. And
you know a futures market must have speculators. They are
as essential to a market as a man is to marriage! And while
men may not have as much social approval as women, they
are indispensable to the highly approved social institution of
marriage!
“Justice Holmes in a Supreme Court decision once said,
‘Of course, in a modern market contracts are not confined
to sales for immediate delivery. People will endeavor to
forecast the future and to make agreements according to their
prophecy. Speculation of this kind by competent men is the
self-adjustment of society to the probable. Its value is well
known as a means of avoiding or mitigating catastrophes,
equalizing prices and providing for periods of want.’
“Despite the obvious truth of this statement and
the clear necessity for speculators there is still much
misunderstanding. For every so-called legitimate hedger in
the market, whether he is a country elevator or a large miller,
there must be someone on the other side of his transaction
to offset his sale or purchase. In no other way can we have a
free, fluid, and proper market. If our market were not liquid
at all times, willing to give or take any quantity of grain with
only one-eighth to one-fourth of a cent change at a time, it
would not be effective. Without speculators we cannot have a
liquid market.
“As you know, a futures market is designed to

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1876
furnish price insurance for the cash grain trade. It is not
the mechanism for the distribution of grain. True, many
deliveries of grain are actually made in public warehouses
in Chicago at the termination of futures contracts. Delivery
must be made, and is always made unless the individual in
the market has liquidated his position by an offsetting sale
or purchase prior to the termination of the contract. We must
always have the possibility of actual delivery in our contract
to keep it from being meaningless. But it would be no more
logical for each holder of price insurance in our market to
use our delivery privilege in every case than it would be for
the owners of real estate to dispose of their property through
burning the houses to obtain fire insurance payments.
“The futures market is the instrument which makes
hedging possible. Hedging is a process of trading in the
futures market which enables the buyer or seller of grain
to obtain the equivalent of insurance against loss through
fluctuating prices, which are inevitable in the case of grain.
He accomplishes this by offsetting a purchase or sale of cash
grain with a sale or purchase of a like amount of grain in the
futures market. For example, the process of hedging permits
the country elevator to buy grain from a farmer on a safe
and narrow margin of cost and profit, which in turn enables
it to pay the farmer more for his grain than otherwise would
be possible; and it enables the merchandiser or processor of
grain to reduce his risk to such an extent that he is able to
make grain products available to the consumer every day in
the year at a lower cost than otherwise would be possible.
“On the matter of marketing costs, Technical Bulletin
No. 934, published by the U.S. Department of Agriculture
in Aug. 1947, records results of a survey which found the
cost of marketing grain to be less than any other agricultural
product. The study revealed that 1.7¢ out of the consumer’s
dollar which is spent for bakery and other cereal products
pays all the costs of marketing the grain that goes into such
products.
“You and I know that real competition at every level
of distribution for grain products for human needs or for
livestock, from the farmer through processing distribution
to the ultimate consumer, accounts for the high efficiency
we have in the industry in this country. Our market operates
on extremely low commissions both in the cash and futures
departments. In the cash market our commission merchants
charge 1 percent of gross proceeds of sales of grain. Our
futures people charge non-members $18, in and out, for each
5,000 bushels of grain. In the case of soybeans, this means
that you can have a contract worth $12,500 purchased and
sold for $18. Profits in all segments of the grain business are
dependent upon a large volume of grain being handled in an
efficient manner.
“Producers Could Use It: Incidentally, although I am
not here to solicit business for our members, I should point
out that there are numerous circumstances under which our
futures market may be used by producers advantageously.

“First, it has been inferred by some that farmers cannot
take advantage of high prices when they do exist on the
Board of Trade. This is obviously false, since any farmer can
sell his grain any day of the year in advance and guarantee
himself the price quoted that day. Later he can actually
deliver the grain or, if he prefers, buy back his contract if a
lower price is quoted later.
“Second, there are times when a soybean grower might
wish to use storage space for corn or some other commodity.
In this situation he can sell his actual cash beans and buy a
futures contract if he feels that the price will go higher. In
this way it is unnecessary for him to hold the actual beans in
anticipation of a higher price. Furthermore, in this manner
he avoids the danger of insect damage or other deterioration
which can occur to grain in storage.
“The Exchange has absolutely no influence on price.
The Exchange provides and supervises the market place
where sellers offer grain for sale and where buyers come
looking for grain to fill their needs. There are many buyers
and sellers in this open and competitive market. Futures
prices are established by bids and offers which the rules of
the Exchange and federal law require must be submitted
by open outcry in the pit. Thus all buyers and sellers
have access to all bids and offers; and the public is kept
constantly informed of the prevailing grain prices through
the widespread publication and radio distribution of current
market quotations, both cash and futures.
“The benefits of hedging, which is made possible by
speculation, are many–they go back to the farmer himself.
Actually, because of hedging, farmers get higher prices for
their grain.
“Millers and processors buy and store millions of
bushels of grain each season. On inventories that large they
can’t afford to take the risk of a price decline–their loss
would be too great. If those firms were to assume their own
price risks they would have to build up or set aside a reserve
to absorb any such possible prices losses. That would be
their margin of risk–it might amount to 15¢ on the bushel,
it might at times be 10¢ per bushel, or at other times 20¢
or 25¢ per bushel. It would simply be included in over-all
marketing costs. But with a futures market, those soybeans
can be hedged-price insured against possible losses. There is
no need for the re-serve–over-all marketing costs are just that
much lower.”
Note: Most of the rest of this article is about a recent
report by the Commodity Exchange Authority (CEA) titled
“Current Speculation in Commodity Futures.” Dated July 31,
it discusses four subjects.
A portrait photo shows Everette B. Harris. Address:
Secretary, Board of Trade of the City of Chicago.
5042. Milner, R.T. 1950. Recent progress in soybean
research at Northern Regional Research Laboratory. Soybean
Digest. Sept. p. 28-29, 82.
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• Summary: Begins with a discussion of research on flavor
stability in soybean oil, design of a research taste panel, and
soybean lecithin.
“The last phase of our soybean research I shall discuss
is also the most recent at the Northern Laboratory. At Peoria
we have been interested in, and have cooperated with, many
others in studying and evaluating the splendid possibilities of
soybean flour for human food. Only recently, however, again
through the use of Research and Marketing Act funds, has
it been possible to install the extensive baking and doughtesting equipment, as well as to engage the trained staff,
which makes possible research in this field.
“The use of soy flour as a supplement to wheat flour
results in a marked improvement in the nutritional value of
bread. The objective of our soy flour program is to make
its nutritional advantages more widely available through
expanded use of soy flours in baked goods. It is hoped
this can be done by development of improved products,
better production methods, more careful selection of
beans for processing, or even by fractionation or chemical
modification.
“The commonly accepted objections to the use of soy
flour in commercial baking are: (1) The deleterious effects
some soy flours have on dough handling properties, thereby
limiting the use of machines in bakery production; (2) the
reduction of loaf volume often obtained, and (3) the color
introduced by adding soy flours.
“Our approach to these problems is to first survey
commercial production of the various types of soy flours
produced by the industry over a 6-month period. The initial
phase of this survey, dealing with evaluation of commercial
full-fat flours, is nearly completed and has required the
baking of more than 1,600 loaves of bread.
“The soy flours were evaluated by standard baking
procedures to determine their (1) effect upon water
absorption of doughs; (2) effect on mixing time; (3) effect on
oxidation requirement and tolerance of doughs; (4) effect on
the physical or handling characteristics of doughs; (5) effect
on internal and external loaf characteristics, such as color
and structure; (6) effect on loaf volume: and (7) effect on
texture or softness of the loaf interior. In addition, the bread
has been distributed for consumer evaluation on a ‘blind’
basis.”
“The better full-fat soy flours when added at a 6-percent
level, based upon the amount of wheat flour, yielded doughs
which had excellent handling characteristics and produced
loaves of bread equal or superior to the controls in respect
to loaf volume, appearance of the exterior and interior, and
softness. In fact, except for the color of the interior, the
resulting bread was very similar to bread made with added
non-fat dry milk solids.
“Contrary to the opinions expressed by many
commercial bakers, information obtained on the 1,600 loaves
of bread distributed for consumer reaction indicates that

there is no objectionable flavor from the added soy flour. In
fact, a large percentage of the returns indicate a desire for
more flavor.”
A portrait photo shows R.T. Milner. Address: Director,
Northern Regional Research Lab. [Northern Regional
Research Lab.], Peoria, Illinois.
5043. Morse, W.J.; Cartter, J.L.; Hartwig, E.E. 1950.
Soybean production for hay and beans. Farmers’ Bulletin
(USDA) No. 2024. 15 p. Sept. Supersedes Farmers’ Bulletin
1605, Soybean hay and seed production.
• Summary: Contents: Introduction. Soybean hay
production: Varieties for hay, methods of planting for hay,
time of cutting, method of cutting, curing, artificial drying,
storage and baling, yields of hay. Soybean production:
Time of harvesting, defoliation, methods of harvesting,
weather-damaged beans, yields of soybeans. Storage.
Grading and marketing. Address: 1. Formerly Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
5044. Pahigian, Noriar. 1950. Marketing study of the oil
content of soybeans as related to production areas and
climate. Washington, DC: USDA Production and Marketing
Administration, Fats and Oils Branch. 31 p. Sept. [18 ref]
• Summary: “Summary: This report concerns differences
in the oil content of soybeans grown and marketed in
different geographical localities throughout the major
soybean-producing areas of the United States. Soybeans
of a given variety grown in different geographic localities
may vary appreciably in composition. Also, the oil content
of commercial soybeans shows wide geographic variations.
These facts have raised the question whether the differences
are consistent, or more specifically, whether farmers in
certain localities or areas can be expected to produce and
market soybeans that are higher in oil content than soybeans
from other areas.
“Oil is one of the two major products of commercial
soybeans, accounting for approximately one-half of the total
market value of all products. It should be of great interest to
producers and processors, therefore, if the apparent tendency
of certain areas or localities to produce soybeans of high oil
content could be confirmed or refuted. No marketing study
of this type for the soybean-producing areas as a whole has
been made.
“In this report 10 soybean-producing areas are defined
and the average oil content of soybeans produced in each
area is described. Classification and computations of data
by States are used in some cases because the data cannot be
converted to an area basis. This is believed proper because
the data can be so used that their variations on an area basis
and on a State basis will represent the same geographical
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influences.
“Two-year averages for seed yield per acre, percentage
of oil content, and oil yield per acre were computed for 22
soybean-producing States. In general, the Northern States
averaged higher in both seed yield and oil yield per acre
but lower in percentage of oil content than did the Southern
States. The number of acres used for soybean production in
the various States was found to be influenced more by seed
yield per acre than by the percentage of oil content or the oil
yield per acre.
“Analysis of data of the Commodity Credit Corporation,
by areas, reveals that for the given years soybeans produced
in southern areas averaged higher in oil content than those
grown farther north. A consistent increase in oil content of
soybeans from North to South was noted for six areas lying
more or less directly on a north and south line.” Address:
Agricultural statistician, Washington, DC.
5045. Scholfield, C.R.; McGuire, T.A.; Dutton, Herbert
J. 1950. Comparative composition of corn and soybean
phosphatides. J. of the American Oil Chemists’ Society
27(9):352-55. Sept. [10 ref]
• Summary: The article begins: “Soybean ‘lecithin’ and corn
‘lecithin’ are the only plant phosphatides of commerce. The
two can be processed in a similar manner; they are similar
in many of their properties and one might expect them to be
similar in composition.”
Each was separated into alcohol-soluble and alcoholinsoluble fractions, which were then fractionated by
countercurrent distribution. Contains 1 table and 3 graphs.
Address: Northern Regional Research Lab., Peoria, Illinois.
5046. Soybean Digest. 1950. Honorary life members
[American Soybean Assoc.]: George Heartsill Banks, Taylor
Fouts, Edward Jerome Dies. Sept. p. 18, 81.
• Summary: George Heartsill Banks, age 57, was born at

Raines, Tennessee. He graduated with a BSc degree from
the University of Missouri in 1914. “He was director of
field service for the Arkansas Cotton Growers Cooperative
Association from 1921 to 1926 in Little Rock, Arkansas.
He was Director in Charge of the Rice Branch Experiment
Station at Stuttgart, Arkansas, from 1926 to 1937. He was
with Ralston Purina Co. at Osceola, Arkansas and Kansas
City, Missouri, from 1937-1946. While at Osceola, Mr.
Banks did the selection work on Ralsoy, which became one
of the most popular soybean varieties in the South.” In 1946
he discontinued his work with soybeans and began to work
with rice experimentation and breeding, largely in Korea. In
Jan. 1950 he became ill while on a trip to Asia (Japan). He
died in a Los Angeles, California, hospital on 10 Aug. 1950.
Taylor Fouts, native of Camden, Indiana, pioneer
soybean grower, and the first president of the ASA, went to
college at Purdue University. Mr. Fouts has been one of the
true soybean pioneers. His father first procured free soybean
seed from the U.S. Department of Agriculture in 1896 or
1898. Fouts began growing soybeans in 1904, after he
graduated from college. “Soybean days in cooperation with
Purdue University were held in 1910 and 1916 at the Fouts
farm, which became known as Soyland.” These soybean
meetings helped to create widespread interest in the crop. It
was Fouts’ intense enthusiasm that helped to attract to the
crop many other leaders who became nationally known later.
“And in 1920 a Cornbelt soybean conference was held at
Soyland. At this conference, the National Soybean Growers
Association was formed.” The name was later changed to the
American Soybean Association. “Fouts was elected president
at this meeting, and so became the first president of the
American Soybean Association. He was elected president of
the Association again in 1928.”
Edward Jerome Dies, formerly the president of the
National Soybean Processors Association, was a staff
correspondent of the Associated Press and a magazine writer
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before launching his Chicago public relations bureau. In
1936, when the soybean crop was only 33 million bushels,
his agency was engaged by the National Soybean Processors
Association to correct certain adverse publicity. Soon
he became president of the expanding trade group, and
continued in office until 1945, when he resigned and went to
live in Washington [DC]. He has retained a connection with
the soy flour industry as director of the Soya Food Research
Council. Mr. Dies is the author of 8 books, one of them on
soybeans–”Gold from the Soil”. Photos show Banks, Fouts,
and Edward Jerome Dies.
5047. Weiss, M.G. 1950. The soybean improvement
program. Soybean Digest. Sept. p. 34-38.
• Summary: “An important milepost in the development of
the soybean industry in the United States has been attained
during the past decade, 1940-1950. During this period the
first soybean varieties developed through carefully planned
controlled hybridization and selection programs were made
available to growers. The development of these superior
varieties and the extensive testing necessary to determine
their value was made possible by a closely coordinated
research program between the U.S. Department of
Agriculture and the cooperating state agricultural experiment
stations.”
The costs to the federal and state governments of
operating the U.S. Regional Soybean Laboratory are about
$300,000 a year. In 1950 about 50% of the total soybean
acreage in America was planted to the improved varieties
developed by the Lab; they yielded an additional 3 bushels
per acre on 6 million acres. At $2/bushel the extra soybeans
are worth $36 million to soybean farmers and the increased
oil content adds another $15 million, for a total increase
in value of about $50 million a year. Address: Principal
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, USDA,
Beltsville, Maryland.
5048. Weiss, Martin G.; Weber, C.R.; Williams, L.F.; Probst,
A.H. 1950. Variability of agronomic and seed compositional
characters in soybeans, as influenced by variety and time of
planting. USDA Technical Bulletin No. 1017. 39 p. Sept. [14
ref]
• Summary: Contents: Introduction. Previous investigations.
Materials and methods. Agronomic responses: Maturity date,
lodging, height, seed yield, seed size. Seed compositional
responses: Protein content, oil content, iodine number of oil.
Accuracy of lattice square designs relative to randomized
blocks. Summary.
Tables: (12) Mean seed size per 100 seeds of five
varieties of soybeans planted on five dates for 2 years
(1939-40) at 1 location (test 1) and 5 varieties planted on
5 dates for 3 years (1940-42) at 3 locations (test 2), and
analysis of variance for locations. The soybean varieties are

(alphabetically): Boone, Dunfield Illini, Mandarin, Mukden,
Richland. The maximum mean seed size was 16.40 gm per
100 seeds for Richland in test 1. The locations are: Ames,
Iowa (test 1); Ames, Iowa, Urbana, Illinois, La Fayette,
Indiana (test 3). Address: 1. Principal agronomist; 2. Agent;
3-4. Associate Agronomists. All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA.
5049. Beckel, Arthur C.; Cowan, John C.; Belter, Paul A.
Assignors to the USA as represented by the Secretary of
Agriculture. 1950. Process for the uninterrupted recirculation
of unrefined alcoholic fatty oil solvent. U.S. Patent
2,524,037. Oct. 3. 3 p. Application filed 15 Jan. 1948. 1
drawing (flowchart). [2 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: 1-2. Peoria, Illinois; 3. Pekin, Illinois.
5050. National Soybean Processors Assoc., Soybean
Research Council. 1950. Report–Sixth Symposium on Flavor
Stability of Soybean Oil. Chicago, Illinois. 128 p. Held 23
Oct. 1950 at the Bismarck Hotel, Chicago, Illinois. [68 ref]
• Summary: Report assembled by Warren H. Goss, Pillsbury
Mills, Inc., Minneapolis 2, Minnesota. 27 people attended
this one-day symposium. Agenda:
Opening Remarks, by Warren H. Goss, Chairman,
Soybean Research Council.
Analysis of Fat Acid Oxidation Products by
Countercurrent Distribution Methods. I. Model Compounds,
by H.J. Dutton
Analysis of Fat Acid Oxidation Products by
Countercurrent Distribution Methods. II. Methyl Oleate. by
H.J. Dutton
Analysis of Fat Acid Oxidation Products by
Countercurrent Distribution Methods. III. Methyl Linolenate,
by H.J. Dutton
The Flavor Problem of Soybean Oil. X. Effects of
Processing Methods on Metallic Content of Soybean Oil.
Results of Investigations with a Cooperative Taste Panel, by
C. D Evans
Current Status of Investigations at Northern Regional
Research Laboratory, by J.C. Cowan
Discussion of Plans for Future Stability Investigations at
the University of Pittsburgh, by B.F. Daubert
Mono-citric Acid Esters in Hydrogenated Soybean Oil,
by Chester M. Gooding and H.W. Vahlteich
Next Soybean Oil Flavor Stability Symposium?
Address: [3818 Board of Trade Building, Chicago, Illinois].
5051. Sabin, A.R. USDA Bureau of Agricultural Economics.
1950. Marketing channels and margins for soybeans and
soybean products in Illinois, crop years 1947 and 1948.
Washington, DC. 24 p. Oct. [3 ref]
Address: Agricultural Economist, Bureau of Agricultural
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Economics, USDA, Washington, DC.
5052. Courier (Champaign-Urbana, Illinois). 1950.
Named fellow in American Society of Agronomists [J.C.
Hackleman]. Nov. 3. *
5053. Christian Science Monitor. 1950. Plant immigrant
makes good: Soybean flourishes on 13 million U.S. acres.
Story of cooperation. Nov. 14. p. 3. *
5054. Cowan, J.C. 1950. Isomerization and transesterification. J. of the American Oil Chemists’ Society
27(11):492-99. Nov. [36 ref]
• Summary: This is a review of a fundamental and practical
aspects of isomerization and trans-esterification (also called
inter-esterification) of fats. These two reactions allow
chemists to change the properties of oils and fats without
adding large amounts of modifying ingredients. Esterification
and its various ramifications, acidolysis, alcoholysis, and
trans- or inter-esterification has been studied for more than
a century (See Menschutkin, 1883. Annales de Chimie et de
Physique 5(3):81). There are two types of inter-esterification:
Undirected (the main type until recently) and undirected. A
photo shows Cowan. Address: Northern Regional Research
Lab., Peoria, Illinois.
5055. Fuelleman, R.F.; Burlison, W.L.; Farnam, C.H.;
McCibben, G.E.; Johnson, P.E. 1950. Soybean yields: In
1949 variety trials. Illinois Agricultural Experiment Station,
Circular No. 669. 4 p. Nov.
• Summary: “Soybean varieties were tested in 1949 on five
experiment fields in Illinois: on the DeKalb field in DeKalb
county, the Urbana field in Champaign county, Alhambra in
Madison county, Brownstown in Fayette county, and Dixon
Springs in Pope county.”
The varieties Illini, Dunfield, Lincoln, Chief, Patoka
and Richland were grown on two or more fields each year
as check varieties. High yielding varieties at each location
were: DeKalb: Early Korean, Blackhawk, Adams, Richland.
Urbana: Adams, Hawkeye, Illini. Alhambra: Wabash,
Chief, Carlin, Patoka, Gibson. Brownstone: Wabash, Chief,
Lincoln, Dunfield. Dixon Springs: S-100, Chief, Macoupin,
Carlin, Patoka.
5056. Heller, David. 1950. The rise of the soybean. Farm
Quarterly 5(3):30-33, 126-27. Autumn.
• Summary: A good review of soybean production in the
USA, past, present and future.
Photos show: (1) “The father of the soybean, William
J. Morse, inspecting a large basket of soybeans in a remote
Korean village.” He is squatting, dressed in a white driving
cap and black overcoat. (2) A Michigan farmer holding
up two varieties of soybeans. The bushy plant in his left
hand is the new Hawkeye, whereas the thin one in his right

is Earliana [Earlyana]. Plant breeders have worked with
soybeans for half a century to develop beans for every
use. (3) Farmers in a village in East Asia; taken by the
Dorsett-Morse expedition. After centuries of isolation, each
community had its own soybean varieties, and many of these
were given to W.J. Morse. (4) Men driving two tractors
weeding soybeans planted in long, straight rows like corn.
The beans do best when planted like this in fertile soil. (5)
Experimental paints are tested on these outdoor panels at the
Northern Regional Research Lab., Peoria, Illinois. Soybean
oil is less expensive than linseed oil and makes good paint.
(6) A combine harvesting a field of soybeans. The mulch it
leaves can add as much as 16 pounds of nitrogen to the acre
and protect against soil erosion. Address: Washington Post.
5057. Soybean Digest. 1950. Grits and flakes... from the
world of soy: Albert S. Goss, 68, master of the National
Grange, who died suddenly following a speech,... Nov. p. 40.
• Summary: “... was father of Warren H. Goss, Pillsbury
Mills, Inc., who is well known in the soybean industry.”
5058. Agronomy Journal. 1950. Fellows elect: Jay C.
Hackleman. 42(12):619-20. Dec.
• Summary: Contains a good biography of Jay Courtland
Hackleman with a portrait photo.
5059. Goss, Warren H. 1950. Factors affecting the choice of
a soybean processing method. Soybean Digest. Dec. p. 1620.
• Summary: Contents: Introduction. Solvent methods. Meal
quality. Cost difference. Forepressing. Trichloroethylene
plants.
The screw press or Expeller process is now being
replaced by a new one–solvent extraction–especially in
the American soybean industry. This process is hardly 100
years old. “The records are not entirely clear as to whether it
originated in England or Germany.” In the period preceding
World War II, it was developed to its highest perfection in
Germany, and certain types of German solvent extraction
equipment were imported into the USA during the mid1930s.
“My personal understanding is that the trichloroethylene
processes now being offered for sale owe their origin to
a couple of disastrous explosions in soybean extraction
plants during 1934 [sic, 1935], one in Chicago and one at
Momence, Illinois [22 Oct. 1935]. These attracted great
publicity and stimulated many people to thinking about
non-flammable solvents. One of the large producers of
chlorinated hydrocarbons reportedly financed a research
project at the Engineering Experiment Station of Iowa State
College in order to determine which of the non-flammable
solvents offered the most promise for commercial use. The
answer appeared to be trichloroethylene.”
The Dextrex extractor, developed by the Dextrex Corp.,
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has been installed and operated at several locations. “Other
extractors were built at Hiawatha, Kansas, and Plainfield,
Iowa, and embodied certain of the principles developed in
the Iowa State program. More recently, the manufacture of
small extractors, based on the Iowa State design, has been
undertaken by Crown Iron Works in Minneapolis.” The big
advantage of trichloroethylene is that it is not flammable.
The extractors can be built in small sizes for operation by
relatively untrained personnel. However it is much more
expensive than naphtha.
“It has been amply demonstrated that trichloroethylene
can be used very satisfactorily as a solvent for soybean oil,
and there are no insurmountable obstacles to such use. A
very large extraction plant in England used it throughout the
war to minimize the danger of fire during bombing attacks.”
Photos show: (1) Delta Products Co., Wilson, Arkansas
(exterior of plant). (2) Warren H. Goss standing at a lectern
in Peoria, Illinois, presenting this paper. Address: Pillsbury
Mills Inc., Minneapolis, Minnesota.
5060. Soybean Digest. 1950. Grits and flakes... from the
world of soy: Recently elected fellows of the American
Society of Agronomy were J.C. Hackleman, University of
Illinois... Dec. p. 28.
• Summary: “... professor of crops extension, Urbana,
Illinois; and William C. Etheridge, chairman of the
department of field crops at the University of Missouri.”
5061. Neill, J.C. 1950. Simulated hail damage to soybeans.
Illinois Agricultural Experiment Station, AG1442. *
Address: Univ. of Illinois.
5062. North Dakota Agricultural Experiment Station, Annual
Report (Fargo). 1950. Soybean varieties. 87 p. For the year
1949. See p. 32. *
• Summary: Of the soybean varieties tested, the highest
yielding was Manchu (Montreal strain) (p. 32).
5063. USDA Office of Foreign Agricultural Relations. 1950.
Soybeans: Beans and oil equivalent and oil–Net imports and
exports (Leaflet). Washington, DC. 1 p. Single sided. 28 cm.
• Summary: For the years 1929 to 1949 gives following
statistics, all in 1,000 lbs: Net imports of soybeans and
their oil equivalent. Net exports of soybeans and their oil
equivalent. Net imports and exports of soybean oil. Net
imports and exports of total soybean oil.
Soybean imports during this period were insignificant.
The only year with significant soybean exports prior to
World War II was 1939 (709.8 million lb), then in 1948
soybean exports leaped to 1,107 million lb (six times as
much as in 1947). Exports of soy oil (as such) rose steadily
from 3.5 million lb in 1937 to 273 million lb in 1949.
Address: Washington, DC.

5064. Burtis, E.L. 1950. World soybean production and
trade. In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 61-108. [17 ref]
• Summary: Contents: 1. Historical summary. 2. The
Far East: China, Manchuria, Korea, Japan, Netherland
Indies, other countries of Asia, net foreign trade of Asia. 3.
Europe: Production, foreign trade. 4. United States: Varietal
development, trends in planted acreage, soybeans for seed,
acreage and production of soybeans for hay, vegetabletype soybeans, growth of the soybean-processing industry,
soybean oil production, trade, and utilization, production and
utilization of soybean oil foots (the residue from refining),
soybean meal and other soybean protein products (incl.
soybean flour, soybean glue, and other industrial soybean
products). 5. Minor world areas.
Tables: (2) Soybean production in leading countries
and estimated world total, 1922-1948. Statistics are given
for China (excluding Manchuria), Manchuria, Korea, Japan,
Formosa [Taiwan], Netherlands Indies [Dutch East Indies,
later Indonesia], United States, Canada (1936 on), USSR
(1928-1938), 5 Danubian countries (Austria, Yugoslavia,
Hungary, Rumania, and Bulgaria, 1934 on, partly estimated
by author).
(3) Net exports or imports of soybeans (million bushels)
by major exporting and importing countries, 1909-1913 and
1922-1948. China and Manchuria (combined) dominate
world soybean exports from 1910 to 1940, with the peak
year being 1929 (100 million bushels) and with more than
50 million bushels being exported every year from 1926 to
1939. But by 1941 exports as fallen to almost zero. The only
other exporter was the USA, which had its first net soybean
exports in 1932 (4.2 million bu); this rose to a peak of 10.5
million bu in 1939 then dropped to almost zero during World
War II. Europe was the largest a net importer of soybeans
from 1910 to 1948; the peak years were 1929 and 1933,
when 62.6 million bushels were imported. Japan was the
second largest net importer of soybeans from 1910 to 1948;
the peak year was 1938, when 29.8 million bushels were
imported. The Netherland Indies (today’s Indonesia) is the
only country from Southeast Asia in this table. The country
imported 2.0 million bushels in 1913. Imports steadily
decreased from 4.2 million bushels in 1922 to less that
50,000 bushels in 1936. Then the country switched to being
an exporter, with 400,000 bushels in 1937, and averaging
about 300,000 bushels per year from 1937 to 1941. Trade
stopped during World War II (1942-1947) then resumed
again in 1948 with 200,000 bushels of exports.
(4) Net exports or imports of soybean oil (million
pounds) by major exporting and importing countries, 19091913 and 1922-1948. (5) Net exports or imports of soybean
cake and meal (thousands of metric tons) by major exporting
and importing countries, 1929-1948. (6) Net exports or
imports of soybean oil and soybean in terms of oil (million
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pounds) by major exporting and importing countries, 19091913, 1922-1948.
(7) Net exports or imports of soybean cake and meal
and soybeans in terms of meal (thousands of metric tons)
by major exporting and importing countries, 1929-1948. (8)
Apparent consumption of soybean oil and soybean cake and
meal by principal European countries, 1929-1938 (based on
tables 3-7). (9) Soybean acreage grown in the United States
for all purposes (equivalent solid acreage), by states and
groups of states, 1924-1948 (1,000 acres).
(10) Soybean acreage harvested for beans in the United
States, 1924-1948 (1,000 acres). (11) Soybean production in
the United States, by states and groups of states, 1924-1948
(1,000 bushels). (12) Soybean supply and disposition in the
United States, 1924-1948 (1,000 bushels).
(13) Acreage and production of soybeans, soybeans
processed for oil and meal, and soybean oil produced in
the United States, 1924-1948. (14) Soybean oil production,
trade, (imports and exports), stocks (crude basis), and
domestic disappearance in the United States, 1910-1948
(1,000 pounds; compiled from reports of the Bureau of the
Census). (15) Soybean oil utilization by classes of products
in the United States, 1931-1948. Food products: Margarine,
shortening, other, total. Nonfood products: Soap, paint
and varnish, other drying oil products, miscellaneous nonfood products, loss, incl. oil in foots, total. Total domestic
disappearance. One table is in 1,000 lb.; a 2nd is in per cent
of total.
(16) Supply and utilization of soybean protein products
(meal basis) in the United States, 1921-1947 (1,000 metric
tons). For each year is given: Estimated production, imports
or soybean cake and meal, total supply, exports of soybean
cake and meal. Domestic utilization in: Full-fat soybean
flour, low- and medium-fat soybean flour, soybean glue for
softwood plywood, soybean glue for hardwood plywood,
other uses (largely feed for livestock).
A map (p. 90) shows soybeans harvested for beans in the
USA, 1944. Each dot represents 2,000 acres.
A graph (p. 105) shows tonnage of high-protein feeds
fed to livestock, 1926-1947. Within this are four graphs for:
Soybean cake and meal, other oilseed cake and meal (mostly
cottonseed), tankage and meat scraps, fish meal, dried
milk products, gluten feed and meal, and (beginning 1935)
brewers’ and distillers’ dried grains, and total.
A graph (p. 66) shows world soybean production from
1922 to 1949. The data is from Table 2. Within this are
graphs for USA and for East Asia (incl. China, Manchuria,
Korea, and Japan).
One bar chart (p. 73) shows domestic consumption
and net exports of soybeans and soybean oil, in terms of
oil (million lb.), by principal consuming countries, annual
average, 1929-1938 (Based on tables 2-4. Oil equivalent of
soybeans calculated at 8.4 pounds per bushel). By far the
biggest consumer is China. By far the biggest exporter is

Manchuria. Others: Japan, Germany, United States, Korea,
Netherlands Indies, United Kingdom, Netherlands, Denmark,
Other Europe (except U.S.S.R.).
Another bar chart (p. 74) shows domestic consumption
and net exports of soybeans and soybean meal, in terms of
meal (1,000 metric tons), by principal consuming countries,
annual average, 1929-1938 (Based on tables 2, 3, 5, and
7. Meal equivalent of soybeans calculated at the rate of
0.02117 metric tons per bushel). The biggest consumer is
China, followed by Japan. By far the biggest exporter is
Manchuria. Other small exporters: Germany, United States,
Korea, Formosa, Netherlands Indies, Denmark, United
Kingdom, Other Europe (except U.S.S.R.). Address: Bureau
of Agricultural Economics, USDA, Washington, DC.
5065. Burtis, E.L. 1950. World soybean production and
trade: Historical summary (Document part). In: K.S.
Markley, ed. 1950. Soybeans and Soybean Products. Vol. I.
New York: Interscience Publishers or John Wiley & Sons.
xvi + 1145 p. See p. 61-63. [17 ref]
• Summary: “World soybean production and trade have
passed through three major stages of development. In the first
phase, extending from prehistoric times to 1908, soybean
production and trade were confined almost exclusively to
eastern Asia. Uncultivated species of soybeans still grow
wild in North China, Manchuria, and Korea. Apparently
culture of soybeans as an agricultural crop originated in that
area, and spread first to Japan, Formosa, southern China,
Indo-China, Siam, the northern border districts of India, and
the Netherland Indies.
“In North China, Manchuria, Korea, and Japan,
soybeans have long been a major crop. They are mentioned
in ancient Chinese writings as one of the five sacred grains.
Farther south, soybeans are less important both in agriculture
and in the diet.
“A lively coastwise trade in soybeans, soybean cake,
and soybean oil was carried on between Manchurian and
southern Chinese ports for centuries before Chinese ports
were opened to foreign ships in the mid-1800’s. Exports of
soybeans and soybean products from Manchurian ports to
Japan increased rapidly in the late 1800’s, especially after
China made special trade concessions at the end of the
Sino-Japanese war in 1895. Japanese import demand for
soybeans and soybean cake was strong, and the population
of Manchuria was growing rapidly. Opportunities in
Manchuria attracted a steady stream of agricultural workers
from northern China after restrictions on immigration to
Manchuria were relaxed by the Chinese government in the
third quarter of the 19th century.
“The second stage of development in soybean
production and trade, extending from 1908 to 1939, was
marked by large exports of soybeans and soybean oil
from Manchuria to Europe. The beginning of this trade
was an indirect result of the Russo-Japanese War in 1904-
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1905. Food requirements for Japanese troops stationed
in Manchuria had led to an increase in production of
soybeans. When these troops were withdrawn, a surplus
of soybeans developed. At the same time, the Japanese
acquired a substantial interest in the Manchurian export trade
through their lease of the South Manchurian Railway and
development of the port of Dairen at the southern end of the
railway.
“Japanese firms in 1908 made several shipments of
Manchurian soybeans to England, where the soybeans were
found to be a suitable source of oil for soap manufacture
and meal for use in mixed feeds for livestock. Nearly all
previous shipments of soybeans from the Orient to Europe
had arrived in an unsatisfactory condition largely because of
poor shipping practices. Exports of Manchurian soybeans to
Europe increased rapidly after 1908. At first these shipments
went to England, but by 1910 to other European countries
also, especially Germany, Denmark, and the Netherlands.
After an interruption during World War I, trade with Europe
continued to grow, reaching a peak in the late 1920’s and
early 1930’s. Soybeans were one of the leading materials
processed by the expanding oilseed-processing industry in
Europe.
“Large exports of soybean oil from Manchuria to Europe
also developed, beginning about 1910 and reaching a peak
in 1926. Soybean-processing capacity in Dairen grew along
with this trade; the oil mills in Dairen produced largely
for export and by 1924 accounted for about half the total
soybean-processing capacity located along Manchurian
railroads. Exports of Manchurian soybean cake also were
large in the 1920’s and 1930’s, but the cake was too high
in oil and water content to stand the tropical sea voyage to
Europe and therefore went mainly to Japan, Formosa, and
Korea.
“The growth of imports of Manchurian soybeans and
soybean oil into Europe was the natural consequence of an
active European import demand for fats and oils and protein
concentrates, and a vast immigration from China into the
relatively empty but fertile Manchurian farmlands during the
1920’s.
“The third and present stage in the world history of
soybeans is marked by the pre-eminence of the United States
in production and processing of soybeans for oil and meal.
This phase began in 1940 when war disrupted the trade
between Manchuria and Europe. Exports of soybeans from
Manchuria to Europe had not been resumed by 1948, except
for small quantities moving through northern China ports.
“Soybeans were very little grown before 1910 as an
agricultural crop in the United States. Production first began
to assume commercial importance during World War I; it
showed a steady upward trend in the 1920’s and early 1930’s,
expanded rapidly after 1936, and in 1942 rose sharply to a
new high level in response to strong wartime demand for
domestic sources of fats and oils and oilseed meal. Soybean

acreage and production were well maintained through 1948.
Soybeans are well adapted to the climate and soils of the
Corn Belt and to the crop rotations and mechanized farming
practiced in the Corn Belt.
“Since the early 1920’s the soybean-processing industry
in the United States has actively carried on research to
improve methods of processing soybeans and soybean
products and to develop new uses and markets. Mill capacity
has always been ample for the increasingly large output
available for processing, except early in World War II,
when steel and other materials needed for new additions
were reserved for more urgent war uses. The United States
soybean-processing industry now stands first in the world
in size and in technical knowledge and ability.” Address:
Bureau of Agricultural Economics, USDA, Washington, DC.
5066. Burtis, E.L. 1950. World soybean production and
trade: Soybean glue and other industrial products (Document
part). In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 106-07. [11 ref]
• Summary: “Dehulled soybean meal was first used as a
glue for bonding plywood in the mid 1920’s. The quantity of
soybean glue used in softwood plywoods was first reported
in September, 1941. In the year beginning October, 1941,
about 18,000 metric tons of soybean glue were used in
making softwood plywoods. In more recent years, the use
of soybean glue in softwood plywood has averaged about
12,000 metric tons annually. Smaller quantities of soybean
glue are used for bonding hardwood plywoods. In 19431945, the only years for which data are available, the use of
soybean glue in hardwood plywoods averaged a little under
5000 metric tons a year.
“Dehulled soybean meal is also used as a source of
industrial proteins. Proteins in more or less pure form are
isolated from the dehulled meal. Wall-paper coating is the
largest and longest-established use for soybean protein. Other
uses include paper coatings, water-thinned paints, adhesives,
shotgun shell casings, and soybean albumen, a ‘whipping
agent’ for candy fillings. Substantial quantities of soybean
protein were used during the war as a foam stabilizer in fireextinguishing compounds used on naval vessels.” Address:
Bureau of Agricultural Economics, USDA, Washington, DC.
5067. Hedrick, U.P. 1950. A history of horticulture in
America to 1860. New York: Oxford University Press. xiii +
551 p. Illust. Index. 24 cm. [213* ref]
• Summary: Concerning the soybean, page 90 notes that
Benjamin Franklin, who had corresponded with John
Bartram, sent him various seeds in 1769. In 1770 Franklin
sent him some “some Chinese Garavances, with Father
Navaretta’s [Navarrete’s] account of the universal use of the
cheese made of them, in China.”
Hedrick then observes: “’Garavance’ is a Spanish name
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for the chick pea [or garbanzo bean], but it is doubtful if the
Chinese had the chick pea, Cicer arietinum, from Spain;
however, it is well known that they long have made a sort
of cheese out of the soybean, Glycine Max. Can it be that
Benjamin Franklin introduced the soybean, now of so great
value, in America?”
Also contains information on the following: Johnny
Appleseed (born Jonathan Chapman in 1774 in Leominster,
Massachusetts; p. 310-11), John Bartram (1699-1777,
Darby, Kingsessing, and Philadelphia, Pennsylvania; see
index), William Bartram (son of John Bartram, 17391823, Pennsylvania; see index), Samuel W. Cole (Chelsea,
Massachusetts; 247, 489), Peter Collinson (1694-1760, FRS,
gardener and botanist of England, p. 85-89, 112, 153), Henry
Leavett Ellsworth (1791-1858, 1st U.S. Commissioner of
Patents, started seed distribution; p. 254, 371), Andrew H.
Ernst of Ohio (1796-1860, German-born nurseryman and
pomologist, who conceived the plan of the Spring Grove
Cemetery in Cincinnati, p. 314), John Fothergill (1712-1780,
English physician and botanist, patron of William Bartram;
p. 91), Benjamin Franklin (1706-1790; p. 81-83, 86, 90, 117,
149, 468, 472, 499, 511).
5068. Hill, Charles R. 1950. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 21.
• Summary: Four varieties of soybeans (Cayugo, Minnsoy,
Macauley Manchu, and #65344) were sown on June 1 and
emerged June 18. Cayugo being the only variety that did
well, with about 95% of the seeds germinating and making
normal growth. But they blossomed late and due to the
early frost, none ripened so they were not cut to measure
the yields. Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
5069. Holman, Leo E. 1950. Handling and storage of
soybeans. In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 455-82. [11 ref]
• Summary: Contents: 1. Introduction. 2. Farm storage. 3.
Commercial storage: Soybean pressures, types of storage
bins, elevating and conveying equipment, power application
in modern installations, soybean dryers, dust control, grain
temperature observation, mixing and blending. 4. Country
elevators. 5. Terminal and mill elevators. 6. Commercial
storage in Manchuria.
Concerning “Dust control (p. 472): Prevention of
dust dispersion in grain elevators is usually accomplished
through the use of exhaust fans and ducts which collect the
dust and deliver it to collectors located in a dust house that
is often separate from the elevator. Piping from the dustcollecting system extends to every machine... Many windows
fitted with thin glass help to dissipate the force of a dust
explosion, should one occur... Now most terminals and many

country elevators use covered bins, which decrease the dust
explosion hazard and promote cleaner elevators.”
Note: The use of oil as a dust suppressant is not
mentioned. Nor is the idea of spraying a fine mist of liquid
oil on the dust. Address: Bureau of Plant Industry, Soils, and
Agricultural Engineering, USDA, Urbana, Illinois.
5070. Jefferson, M.E. 1950. Physical properties of soybean
oil. In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 247-73. [76 ref]
• Summary: Contents: 1. Color. 2. Density. 3. Smoke,
flash, and fire points. 4. Refractive index. 5. Absorption
spectra: Nature and cause of visible absorption spectra, color
measurement, ultraviolet absorption spectra. 6. Viscosity.
7. Titer. 8. Specific heat. 9. Miscellaneous properties.
Address: Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
5071. Klose, Nelson. 1950. America’s crop heritage:
The history of foreign plant introduction by the federal
government. Ames, Iowa: Iowa State College Press. x + 156
p. See p. 11-15, 119, 134-36. Illust. Portraits. Maps. 24 cm.
[34* ref]
• Summary: Contents: Foreword, by David G. Fairchild
(The Kampong, Sept. 1949). Preface. 1. Early American
agriculture: Methods and terminology, colonial introductions,
introductions of the eighteenth century, contributions
of individuals, public experimentation and exploration
(Trustee’s Garden of Georgia in Savannah laid out in 1733
by General James Oglethorpe to grow silk, rice, and indigo,
contribution of Royal Botanic Gardens at Kew–founded
in 1760, Sir Joseph Banks director for 48 years, sends first
professional plant hunter, Francis Masson, to Africa in 1772
for 3 successive years, plant explorer David Nelson, Captain
William Bligh and the mutiny on the Bounty intended to
introduce the seedless breadfruit tree into the West Indies as
a food for slaves, the work of John Ellis). 2. Search for new
crops 1770-1840: Introductions by statesmen (Benjamin
Franklin, George Washington, Thomas Jefferson), work
of agricultural societies, Dr. Henry Perrine. 3. Federal
promotion of crops: The Treasury Circular of 1819, the
Treasury Circular of 1827, assistance of the Navy (The
Perry Expedition to Japan and James Morrow), Diplomatic
assistance. 4. Leadership of the Patent Office 1836-62:
First agricultural appropriation (Oliver Ellsworth, head of
the Patent Office during this period, was instrumental in
securing the appropriation of $1,000 in 1839), work of the
Patent Office (and Commissioner Ellsworth), agriculture
under the Department of the Interior (Ellsworth, Charles
Mason, D.P. Holloway, D.J. Browne, distribution of
seeds incl. supply of foreign seeds from the seed firms
of Vilmorin-Andrieux in Paris [France], Charlwood and
Cummings in London [England], Ernst Von Spreckelsen
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and Co. in Hamburg [Germany], and William Skirving in
Liverpool [England], seed distribution curtailed), separate
crop histories (tea and Robert Fortune, sorghums for sugar),
miscellaneous introductions. 5. The commissionership
1862-69: Aims and methods of the commissioners (Isaac
Newton, Horace Capron, Frederick Watts, William Le
Duc, Norman Colman), international exchange of plants.
6. Main importations: Wheat and small grains, oats, fiber
crops, grapes, citrus fruits, tea. 7. Lesser importations: Sugar
crops, fruits, vegetables, tropical plants, pasture and forage
crops, trees. 8. Plant introduction under Rusk and Morton:
Distribution of seeds and plants, promotion of special crops,
the division of pomology, fiber and forage crops. 9. Bonanza
years: Problems facing agriculture, work of plant explorers
(Fairchild and Lathrop, Niels Hansen, Mark Carleton,
Seaman Knapp). 10. Plant introduction of the twentieth
century: Search for new crops, introductions by Meyer,
significant introductions 1901-13, the war years [World War
II], looking to the future.
Benjamin “Franklin’s name is linked with the history
of three field crops which achieved economic importance:
upland rice, broom corn [broomcorn], and soybeans... He
became enthusiastic over the soybean as a result of his
membership in the French Academy of Sciences. Soybeans
sent from China to France as early as 1740 were grown
after 1779 in the famous Botanic Garden of Paris. From
France, Franklin sent some of the seeds to the United States,
but the soybean did not find a favorable reception until the
technology of the twentieth century demanded it” (p. 14).
“O.F. Cook, in 1898, began the ‘Inventory of Plants
Introduced” in which numbers were assigned to each new
item and information given on its origin, nature, value, and
cultivation” (p. 110).
Chapter 10–”Introductions of the twentieth century.
David G. Fairchild took charge of the Office of Foreign
Seed and Plant Introduction in 1897, and held that post,
except for tours of exploration, for twenty-seven years.
Under his leadership the Office set up an efficient system
for disseminating plants, and experts in different parts of
the country were employed to locate new plant materials.
In 1902 Fairchild’s division came under the jurisdiction of
the new Bureau of Plant Industry. Three other divisions–
the Arlington Experimental Farm, Congressional seed
distributions, and tea investigations–were established at the
same time. When the Bureau of Plant Industry was organized
in 1900, it was the first official agricultural organization of
its kind devoted exclusively to plant introduction. In addition
to the four branches listed above, there were divisions
concerned with physiology and pathology, botany, grass
and forage plants, pomology, and the experimental gardens
and grounds. Under Beverly T. Galloway, the Department’s
leading plant pathologist, more than two hundred employees
were engaged in plant work... The Arlington Farms and
Potomac Flats were located in Washington, DC, and an

eighty-acre garden at Chico, California” (p. 120).
One of America’s outstanding plant explorers, Frank
N. Meyer, made four trips to Asia over a period of 12 years
(1905-1918) and sent back more than 2,500 introductions.
His four trips and important plant discoveries on each are
summarized. “On his last trip to China in 1918, Meyer
disappeared from the deck of a steamer plying the Yangtze
River. There is some indication that he may have committed
suicide, for his letters reveal that the mental and physical
hardships of his lonely existence may have broken his will to
live” (p. 122-23). An excellent photo (facing p. 124) shows
Frank Meyer.
There was a shift in emphasis from introduction to
breeding, hybridization, and selection after William A. Taylor
succeeded Galloway in 1913 and during the 1920s.
“Soybeans from Asia are probably the most outstanding
plant introductions since the Kharkov and durum wheats.
Economic products of the soybean plant, now a major field
crop, include hay, forage, food and feed products, and oil for
many industrial uses. Recent introductions of the soybean
have been merged by breeding, into new, superior plants with
little resemblance of the original.
“Interest in the soybean as a commercial crop began
with the introduction of three varieties from Japan in 1900.
Nearly three hundred varieties were obtained in China,
Japan, and India in 1909. The Department recommended
soybeans as a crop that could be substituted for cotton in the
South.
“In 1910, twenty soybeans from a group of 350 under
test were selected for wide distribution. Three hundred
varieties received from Korea and northern Manchuria in
1914 were expected to extend soybean cultivation northward
in America...
“The distribution of soybeans was a prominent feature
of crop seed distribution after 1914, Estimated value of
the crop of 2,500,000 acres was $23,917,500. Because of
its contributions to the new industry, the Bureau of Plant
Industry claimed credit for half its value. Ryerson, in 1933,
stated that all but three of the twenty varieties of soybeans
then in cultivation were found by the Office of Plant
Introduction.
“When it became clear that the soybean would be a
major crop, the Department decided to send two explorers
to search the soybean areas of Japan, Sakhalin, Manchuria,
Korea, and China to make sure our farmers would have
the best varieties. After two years of work, P.H. Dorsett,
of the Division of Plant Exploration and Introduction, and
W.J. Morse, of the Division of Forage Crops and Diseases,
returned with almost three thousand varieties” (p. 135).
Table 1 (p. 57) shows seed distributed by the federal
government 1862-89. The number of packets grew from
306,304 packets in 1862, to 1.2 million in 1863, to 2.22
million in 1975, to 3.62 million in 1884, to a peak of 4.667
million in 1885. The annual appropriation to fund this
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distribution work, which began with $25,000 in 1870, grew
steadily to $100,000 in 1885. Address: Assoc. Prof. of Social
Sciences, Central State College, Iowa.

Principal Agronomist, Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.

5072. Morse, W.J. 1950. History of soybean production. In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 3-59. [59 ref]
• Summary: Contents: 1. Origin. 2. Ancient history. 3.
Modern history. 4. Description of soybean plant. 5. World
distribution. 6. Climatic adaptations. 7. Soil preferences.
8. Soil erosion and practices. 9. Varieties and variety
improvement. 10. Fertilizer and lime requirements. 11.
Inoculation. 12. Cultural methods: Preparation of seedbed,
methods of seeding, time of seeding, rate of seeding, depth
of seeding, cultivation. 13. Rotations. 14. Mixture with other
crops. 15. Hay production. 16. Seed production. 17. Soil
improvement. 18. Diseases. 19. Insect enemies. 20. Other
enemies (rabbits, pigeons, pheasants).
This chapter contains many original, interesting photos
and a map. Figures (photos unless otherwise indicated)
show: (1) Wild soybeans, cultivated soybeans, and Glycine
gracilis. (2) Unloading soybeans from farm carts and storing
the seed in osier bins in a Chinese merchant’s storage yard–
Manchuria. (3) Map of the principal soybean seed producing
areas and countries of the world. (4) A soybean grain market
in Korea. (5) “Fertilizer used for soybeans by Manchurian
farmers is compost placed in piles in the field and scattered
between rows of previous year’s crop just before planting
soybeans.” (6) Roots of soybean plant (2 photos) showing
abundant development of nodules. (7) Ordinary grain drill
(pulled by a tractor) may be used in sowing soybeans in
rows or close drills. (8) Soybeans sown by hand on ridges
in rows about 21 inches apart in Manchuria. Two horses
pull a wooden plow. (9) Korean woman planting soybeans
along ridged rows. (10) Soybeans planted along edges of
rice paddies in Japan, China, and Korea are used for home
consumption. (11) Cultivating soybeans in rows, using a
tractor-pulled rotary hoe, weeder, or harrow, in the Corn
Belt. (12) Hand-cultivation of soybeans in Manchuria. (13) A
field of plants: “The Korean farmer grows many other crops
with soybeans: millet, mung beans, buckwheat, sesame, susu,
or castor beans.” (14) A field of soybeans and Kaoliang in
China planted in alternate hills. (15) The combine has been
one of the most important factors in the economic production
of soybeans in the United States. (16) Harvesting soybeans
by hand methods in Manchuria. (17) Threshing soybeans
in Manchuria using a stone roller pulled over the plants by
horse or donkey. (18) Primitive wind method of separating
soybean seed from threshed plant material in Manchuria.
(19) Korean farmers threshing soybeans with bamboo
flails on the home threshing ground. (20) Japanese farmers
turning under soybeans in a rice paddy for soil improvement.
Address: 6809 Fifth St. N.W., Washington, DC; formerly

5073. Morse, W.J. 1950. Chemical composition of soybean
seed. In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 135-56. [73 ref]
• Summary: Contents: 1. Introduction. 2. Influence of
maturity. 3. Influence of variety and environment. 4.
Influence of fertility. 5. Lipides [Lipids]. 6. Inorganic
constituents. 7. Other constituents: Nitrogenous
constituents, nitrogen-free extract, vitamins. 8. General
comment. Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
5074. Morse, W.J. 1950. History of soybean production: 5.
World distribution (Document part). In: K.S. Markley, ed.
1950. Soybeans and Soybean Products. Vol. I. New York:
Interscience Publishers or John Wiley & Sons. xvi + 1145 p.
See p. 10-14.
• Summary: “The production of soybeans, which for many
centuries was confined to the countries of Asia, spread
rapidly after World War I to the western world, and since
World War II practically all leading nations have become
more and more interested in the culture and production of the
crop. Agricultural experiment stations throughout the world
have become engaged in the development of varieties suited
to their soil and climatic conditions through introduction,
selection, and hybridization. Successful results have been
obtained in many countries and, in a few, acreage and
production have increased to the extent that the crop has
become an important factor in that nation’s agriculture. This
is especially true of the United States, Netherland Indies,
Rumania, U.S.S.R., Austria, Bulgaria, and Poland.
“The principal zones of soybean production in the Orient
are China, Manchuria, Korea, and Japan. In Manchuria, the
soybean occupies about 25% of the total cultivated area and
is a dominating factor in the economic life of the country. As
a cash crop it provides fully half the farm income in the north
and more than half the total volume of freight handled by the
railroads. It is estimated that from one- to two-thirds of the
production of soy beans is exported; 15 to 20% is utilized
for food, feed, and planting, and the remainder is used for oil
extraction.
“In China, the soybean is one of the principal and
most ancient of crops, ranking fifth in extent of culture and
occupying about 9% of the total cultivated area. Although
grown everywhere in China, about 60% of the soybean
acreage is confined to three northern provinces, Shantung,
Kiangsu, and Honan. China consumes practically all of her
production, estimates indicating more than 50% for food,
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27% for oil extraction and other purposes, 10% for stock
feed, and 8% for planting.
“Korea occupies third place among the soybeanproducing countries of Asia. Acreage and production are
confined largely to central and northern Korea, as southern
Korea, which grows principally cotton and rice, seems to
be less suited to the successful production of soybeans.
The entire Korean production is used for food, stock feed,
planting and export, and none is used for oil extraction.
“Japan, although a large producer of soybeans, has
consumed all her production and has imported large
quantities from Manchuria and Korea. Acreage and
production of soybeans in Japan have decreased since
World War I and greater emphasis has been placed on
increased production of rice. The proportions of soybeans
used by Japan for various purposes are: ‘miso’ (soybeanrice fermented paste), 22%; soy sauce, 22%; oil and oil
cake, 21.5%; soybean curd [tofu], 15.5%; confections,
7.2%; forage, 6.2%; green manure, 2.5%; seed, 1.8%; green
vegetable beans, 0.8%; and miscellaneous, 0.5%.
“In the Soviet Far East, the soybean is said to be one of
the chief industrial crops and in some districts constitutes
20% of the cultivated area. Acreage and production have
increased markedly since 1926, especially in Khabarovsk
territory, the largest seed-producing area.
“South of China, the soybean is cultivated to some
extent in the Netherland Indies, India, Siam, Cochin China,
Philippines, and Australia. Until 1932, the production of
soybeans in the Netherland Indies was not sufficient to meet
the domestic demand. Since then, acreage and production
have gradually increased until soybeans began to be exported
to Holland about 1936. The soybean has been widely
cultivated for a long time by the natives of the hilly regions
from the borders of Afghanistan eastward to Burma, to
northern Siam, and French Indo-China. The crop in India
has been grown for its forage and food value rather than for
commerce. Although successful results have been obtained
in some of the provinces with varieties of good oil content,
the growing of the crop as an oil seed does not appear to
have been popular with the native farmers. In Australia
successful results with American varieties have greatly
increased acreage and production, especially in the states of
Queensland, New South Wales, and Victoria.
“Although attempts to grow soybeans in European
countries have extended over many years, it is only within
the past few years that there has been any appreciable
production. At present, production is confined largely to
European U.S.S.R., Bulgaria, Yugoslavia, Austria, Rumania,
and Czechoslovakia, production being largest in Rumania,
Bulgaria, and Yugoslavia. In the development of adapted
varieties, some progress has been made in Sweden, Poland,
Netherlands, and Hungary. Because of the economic
importance of the soybean, scientists of the U.S.S.R. have
carried on extensive experiments with it, especially in the

development of adapted varieties and utilization. At present,
the principal areas of production are Ukraine, Moldavia, and
certain regions in the North Caucasus.
“Experiments have been conducted with the soybean
in nearly all regions of Africa but as yet it is an unfamiliar
crop to the majority of African farmer. It has been grown
successfully in the upland, midlands, and coastal districts of
Natal [South Africa] and throughout Gambia, Nigeria, Egypt,
the Gold Coast Colony, and also in the corn- and cottongrowing districts of the Belgian Congo.
“Although the soybean has been the subject of
considerable experimental work in practically all countries
of the Americas, little progress has been made in commercial
culture except in the United States and Canada.”
Note: This is the earliest document seen (Oct. 2010) that
clearly refers to soybeans in Afghanistan, or the cultivation
of soybeans in Afghanistan. This document contains the
earliest clear date seen for soybeans in Afghanistan, or
the cultivation of soybeans in Afghanistan (long before
1950). The source of these soybeans is unknown. Address:
6809 Fifth St. N.W., Washington, DC; formerly Principal
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, USDA,
Beltsville, Maryland.
5075. Morse, W.J. 1950. History of soybean production: 3A.
Modern history [in East Asia and Europe] (Document part).
In: K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 6-9.
• Summary: “The origin of soybean culture in Manchuria is
not definitely known, but it is supposed to have been brought
from central China many centuries ago. At first soybeans
were grown only for food but when they became a source
of oil, production gradually increased. No mention has been
found of soybean oil in ancient Chinese literature, so it is
concluded that the crushing of soybeans for oil occurred in
comparatively recent times. The production of soybeans,
however, was more or less localized until after the ChineseJapanese War (1894-1895), when Japan began to import
the soybean oil cake for fertilizing purposes, resulting in
a sudden expansion of demand for this product. Soybean
cake became the chief end product of the oil mill industry.
The Russo-Japanese War brought about a wider interest
in the soybean and its products; shipments were made to
Europe about 1908 and the soybean assumed worldwide
attention. Acreage and production increased rapidly and the
soybean became one of the most staple crops and exports of
Manchuria.
“The soybean was first brought to the attention of
Europeans in 1712 by Engelbert Kaempfer, a German
botanist, who spent two years, 1691-1692, in Japan.
Although Kaempfer discussed in detail the various food
products prepared from the soybean by the Japanese,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1888
little interest was taken in the crop. According to Dale’s
Pharmacologiae, it is evident that European pharmacologists
were familiar with the Japanese soybean and its medicinal
uses in 1751. Soybean seed sent from China by missionaries
was planted as early as 1740 in the Jardin des Plantes, Paris.
The plant was experimented with at various times after this
date and in 1855 the Société d’Acclimatation distributed
seed but did not succeed in establishing a permanent culture
of the plant. The soybean was grown in 1790 in the Royal
Botanical Gardens, Kew, England, but apparently no effort
was made toward its culture as a crop. The greatest impetus
given soybean cultivation in Europe was the work in 1875
and subsequent years of Friedrich Haberlandt of Vienna,
who published the results of his work in much detail.
Haberlandt obtained seed of nineteen varieties–Chinese
and Japanese–at the Vienna Exposition in 1873. Only four
of these varieties matured and in 1877 seed was distributed
to various co-operators throughout Europe. Although most
of the tests gave fairly promising results, and Haberlandt
strongly urged the use of the soybean as a food plant for
both man and beast, the soybean failed to obtain any great
importance until about 1909. Previous to this time efforts
had been made to introduce the soybean and its products–oil
and oil meal–from the Far East into European markets in
competition with similar products manufactured from other
oleaginous seeds, but they were generally unsuccessful,
chiefly because of the inferior quality of the meal and oil,
and unfavorable shipping conditions for the seed. Although
attempts to grow soybeans in European countries have
extended over many years, in general, the climatic conditions
are not well suited to the successful culture of the crop. At
present, production is largely confined to parts of European
U.S.S.R., Austria, Bulgaria, Yugoslavia, Czechoslovakia, and
Rumania.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
5076. Morse, W.J. 1950. History of soybean production: 3B.
Modern history [in the United States] (Document part). In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 6-9.
• Summary: “The first mention of the soybean in the United
States is by Mease in 1804, who stated that ‘the soybean
bears the climate of Pennsylvania very well and should
be cultivated.’ In 1829, Thomas Nuttall grew a variety in
the botanic gardens at Cambridge, Massachusetts. From
observations he wrote, ‘Its principal recommendation at
present is only a luxury, affording the well-known sauce, soy,
which at this time is only prepared in China and Japan.’ The
Perry expedition to Japan in 1854 brought back two varieties
of soybeans which were distributed by the United States
Commissioner of Patents. Frequent references to the soybean

occurred thereafter in agricultural literature under such
names as Japan pea, Japan bean, and Japanese fodder plant.
[Note: The last two names do not appear in the SoyaScan
database as of Nov. 1991.]
“The Mammoth Yellow variety, cultivated extensively in
the southern states for many years, is said to have originated
from seed sent from China by missionaries in 1873. In 1878,
G.H. Cook of New Brunswick, New Jersey, obtained seed
of the soybean from the Bavarian station and James Neilson
obtained several varieties from Vienna. Crops of these
varieties were harvested in 1879. Undoubtedly these varieties
were some of those grown and distributed throughout Europe
by Haberlandt. In 1890, C.C. Georgeson of the Kansas
Agricultural Experiment Station brought in three varieties
from Japan and in 1889 W.P. Brooks of the Massachusetts
Agricultural Experiment Station brought back several
varieties from the same country.
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898, there
were not more than eight varieties of soybeans grown in
the United States and these with quite limited adaptation
to soil and climatic conditions. With the introduction and
development of new and improved varieties adapted to
a greater range of soil and climatic conditions and uses,
acreage and production gradually increased. Until about
20 years ago, most of the soybeans in this country were
grown in the southern and eastern states. In 1919, the five
leading states in soybean acreage were North Carolina,
Virginia, Mississippi, Kentucky, and Alabama. By 1924,
the relatively more rapid expansion of the crop in the
north central region of the country brought Illinois into the
leading position, followed by Indiana, Tennessee, North
Carolina, and Missouri. Illinois has held the lead in acreage
and production ever since, and the north central region has
grown in importance as a region of soybean production and
processing.
“Soybeans at first, and for several years, were grown
primarily as a forage and pasture crop. Previous to 1930
the acreage harvested for seed was less than one-fourth
the total acreage grown for all purposes. With the adaption
[adoption] of improved methods of culture, improvement of
machinery for planting, cultivating, and harvesting, adapted
improved varieties for processing for oil, and with the
development of markets for soybeans for crushing purposes,
a gradual increase in the proportion of acreage harvested
for soybeans took place. In 1939, 40% of the total soybean
acreage was harvested for seed. The proportion for this
purpose increased rapidly during the war years. In 1944,
72% of the total planted acreage was harvested for seed and
in 1947, 84.5%. An important factor in the marked increase
in acreage of soybeans in 1934 was the severe drought,
which ruined large acreages of corn, small grains, and tame
hay in the early season of the year–as a result of which
soybeans were planted as an emergency crop. The program
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of the Agricultural Adjustment Administration, United States
Department of Agriculture was a stimulus to the expansion
in acreage of soybeans in the last half of the 1930’s. Corn
acreage limitations and allotments restricted the acreage of
corn and so increased the acreage of cropland available to
other crops. Soybeans for seed, although classified as a soildepleting crop in the principal producing regions, competed
effectively for part of this acreage. The greatest annual
increase in acreage of soybeans harvested for seed occurred
in 1942, in response to the urgent appeal by the Government
early that year for a large increase in soybean production
to meet wartime demands for oil and fats. Programs of
production goals and guaranteed support prices have
contributed to maintaining production at a high level since
1942. The Government program for soybean processors,
which greatly reduced their risks, was also of importance.
“Standards for use in grading and marketing soybeans
were set up by the United States Department of Agriculture
as early as 1925 and in 1936 a future [futures] market for
soybeans was established in Chicago. In 1929, a soybean
laboratory was established in Ohio by the United States
Department of Agriculture to conduct research toward the
development of high-oil and high-protein varieties. In 1936,
the United States Regional Soybean Industrial Products
Laboratory was located at Urbana, Illinois, and in cooperation with the experiment stations of the 12 north central
states began agronomic investigations in the development
of new improved varieties for industrial purposes and
chemical research on the development of new industrial
uses for soybeans. In 1942, the laboratory work devoted to
industrial uses was transferred from Urbana to the Northern
Regional Research Laboratory at Peoria, Illinois. At this
time the agronomic research remaining at Urbana was
designated the United States Regional Soybean Laboratory
and was expanded to include 12 southern states in addition
to the 12 north central states originally served. The Regional
Research Laboratory at Peoria conducts research on soybean
processing and on processing and utilization of the oil and oil
meal for food and industrial purposes.
“Numerous commercial concerns as well as many
public research institutions, are conducting research
designed to develop more efficient techniques in processing
soybeans for food and industrial uses. Much research is
also being conducted on methods for improving the quality
of oil and flour, and for adapting these products to specific
uses.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
5077. Morse, W.J. 1950. History of soybean production:
2. Ancient history (Document part). In: K.S. Markley, ed.
1950. Soybeans and Soybean Products. Vol. I. New York:
Interscience Publishers or John Wiley & Sons. xvi + 1145 p.

See p. 4-6.
• Summary: “The early history of the soybean, like most
important food crops, is lost in obscurity. Story tellers of the
Far East for centuries have related with untold variations
story book tales of the remarkable history of the soybean.
One of the oft-repeated tales tells of the saving of a bandit
besieged caravan from starvation by the food of the beans
of a wild vine-like plant–a plant then unknown but later
identified as the wild soybean. From that date the soybean is
said to have become the very staff of life of China.
“Ancient Chinese literature reveals that the soybean
was extensively cultivated and highly valued as a food for
centuries before written records were kept. It is said to be
one of the grains planted by Hou Tsi, one of the gods of
agriculture. The first written record of the plant is contained
in the books Pên Ts’ao Kong Mu, describing the plants of
China by Emperor Sheng-Nung [Shen-Nung] in 2838 B.C.
The soybean is repeatedly mentioned in later records and
was considered the most important cultivated legume and
also one of the ‘Wu Ku’ or five sacred grains–rice, soybeans,
wheat, barley, and millet–essential to the existence of
Chinese civilization. Seed of the soybean was sown yearly
with great ceremony by the emperors of China, and poets
before the Christian era extolled the virtues of the soybean in
its services to humanity.
“Many of the early writings record the advice of
agricultural experts on soil preferences, proper time of
planting, methods and rates of planting, the best varieties to
plant under different conditions and for different uses, time
to harvest, methods of storage, and utilization of the many
varieties for different purposes. Some of this expert advice
goes as far back as 2207 B.C., indicating that the soybean
was perhaps one of the oldest crops grown by man.
“The soybean was included in the second class of drugs
in many of the old Chinese books and was regarded as
having many medicinal virtues. It is learned from a materia
medica text written about A.D. 450 that the soybean was
not poisonous but was regarded as a specific remedy for the
proper functioning of the heart, liver, kidneys, stomach, and
bowels. It was also used as a remedy for constipation, as a
stimulant for the lungs, for eradication of poison from the
system, improving the complexion by cleaning the skin of
impurities, and stimulating the growth and appearance of the
hair. In the older records the fresh or green beans were said
to be used as a remedy for dropsical affections, gastric fever,
bladder trouble, improper circulation of the blood, catarrh, or
improper flowing of the fluids of the vital organs, heart, liver,
kidneys, and stomach.”
“The earliest mention of making ‘Tou fu,’ or soybean
curd, is found in the Han Dynasty Taoist work, Huai Nan
Tsu, or writings of Liu An (a prince of Huai Nan, who died
122 B.C.). ‘Tou fu’ was regarded as an excellent delicacy
among foods and was considered suitable for offering in
sacrifice. The loyal and honest officials were said to enjoy
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this food as much as they did the fresh-killed lamb.
“The making of ‘Shih’ (a bean relish or paste [fermented
black soybeans]) was mentioned in records 33 B.C. to A.D.
23. Soybean sprouts have been in use for many centuries
in both the green and dried forms... A fundamental rule of
farming was to count the number of persons in the family
and plant five acres of soybeans for each person.
“In reviewing the old records it is most interesting to
note that many of the qualities attributed to the soybean as a
food and as a remedy for certain human ills by the Chinese
have been proved by modern scientific research in America
and Europe. Further research by medical and nutritional
workers may revel many more valuable qualities of the
soybean mentioned in early Chinese literature.”
Note 1. This early history of the soybean was written
before truly scholarly and critical study of the subject
was begun by Hymowitz in 1970. Many of the statements
above have subsequently been shown to be without basis
in historical fact and incapable of being documented.
Unfortunately, because Morse was probably the world’s
leading authority on the soybean at this time, the above
statements were later cited or quoted repeatedly.
Note 2. This is the earliest English-language document
seen (Nov. 2011) that uses the word Shih (alone) to refer to
fermented black soybeans. Address: 6809 Fifth St. N.W.,
Washington, DC; formerly Principal Agronomist, Div. of
Forage Crops and Diseases, Bureau of Plant Industry, Soils,
and Agricultural Engineering, USDA, Beltsville, Maryland.
5078. Morse, W.J. 1950. History of soybean production: 20.
Other enemies [of the soybean] (Document part). In: K.S.
Markley, ed. 1950. Soybeans and Soybean Products. Vol. I.
New York: Interscience Publishers or John Wiley & Sons.
xvi + 1145 p. See p. 56-57.
• Summary: The section rabbits and woodchucks as soybean
pests is similar to that in The Soybean (Piper & Morse, 1923,
p. 288). “... dusting or spraying with an arsenical poison
(calcium arsenate) has prevented serious damage from
rabbits.
“In many sections, deer have done much damage to
soybean fields... In many of the localities from Mukden to
Harbin and eastward to Antung, Manchuria, and in northern
Korea many of the farmers plant hemp or perilla for about
20 to 30 feet at the ends of the rows of the soybean fields to
prevent animals from doing injury to the fields.
“Pigeons, when numerous, will cause considerable
injury to soybean plantings by picking off and eating the
cotyledons just as the seedlings are emerging, or picking out
the planted seeds from the rows. In North and South Dakota
pheasants have done considerable damage to soybean fields,
eating the seedlings as they appear and the seeds as the plants
matured.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural

Engineering, USDA, Beltsville, Maryland.
5079. Morse, W.J. 1950. History of soybean production: 9.
Varieties and variety improvement (Document part). In: K.S.
Markley, ed. 1950. Soybeans and Soybean Products. Vol. I.
New York: Interscience Publishers or John Wiley & Sons.
xvi + 1145 p. See p. 17-23.
• Summary: “Varieties of soybeans are very numerous
[especially in East Asia], no doubt because of the fact that
the soybean seems to be peculiarly sensitive to changes of
soil and climatic conditions.” Differences in behavior of
the same pure-line variety in different locations are often
so striking that it is difficult to believe that the variety is the
same.
In China, soybean varieties are quite numerous and “are
classified according to color, size, shape, time of planting,
method of planting and use. The local names of varieties
differ in different localities so that it is very difficult to obtain
a variety which is widely known.” There has not been much
organized research on soybean varietal improvement in
China. “The University of Nanking has done more work of
this kind than any other organization.”
Although many soybean varieties are grown in
Manchuria, only three types are distinguished: yellow, green
and black. This has apparently been found adequate for
commercial purposes. In detail, these three groups are:
(1) Hwang Tou–yellow beans. (a) Pei Mei (white
eyebrow, pale hilum). (b) Chin Huang (golden yellow or
golden round). (c) Hei Chi (black belly), dark hilum. These
three varieties are highly prized for the quality of their oil,
but Pei Mei and Chin Huang are also valued for the soybean
curd [tofu] made from them.
(2) Ching Tou–green beans. (a) Green with yellow germ
or cotyledon. (b) Green with green germ or cotyledon. The
green bean with the yellow germ yields more soybean curd
but of an inferior quality compared to that of the yellow
varieties. The green bean with the green germ is preferred for
making sprouts.
Hei Tou or Wo Tou–black beans. (a) Ta Un Tou (large,
black), green germ. (b) Hsia Un Tou (small, black), yellow
germ. (c) Puen Un Tou (flat, black), yellow germ. The Ta
Un Tou is used for oil, the Hsia Un Tou for oil and Horse
feeds, and the Puen Un Tou for salted fermented soybeans
[fermented black soybeans].
“Most of the varieties grown by Manchurian farmers
consist of a mixture of varieties of which more than 90%
are yellow-seeded types.” The distribution throughout
Manchuria of the various types is discussed. Native Korean
soybean are classified into eight different groups.
Since 1898 the USDA had brought into the United States
more than 10,000 introductions from China, Manchuria,
Korea, Japan, India, Netherland Indies [Indonesia], South
Africa, and several European countries.
Table 1 (two pages) shows the “Characteristics of
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soybean varieties most generally grown in the United
States,” arranged into seven groups from very early to very
late maturity. For each variety in every group is given: Seed
color (black, brown, green, olive or greenish yellow, straw
yellow), hilum color (black, brown, dark brown, light brown,
pale), seeds per lb., oil %, protein %, iodine value (range:
119 to 140), pubescence color (gray, or tawny), flower
color (purple, white, or purple & white), shattering (little,
medium, or much), and use (commercial {grain or oil and
meal}, forage, or vegetable). The groups are: (1) Very early:
Agate, Capital, Cayuga, Flambeau, Goldsoy, Habaro, Kabott,
Mandarin, Mandarin 507, Mandarin (Ottawa), Minsoy,
Ontario [developed in USA], Pridesoy, Sac.
(2) Early: Adams, Bansei, Earlyana, Hawkeye,
Illini, Kanro, Lincoln, Manchu, Manchu 3, Manchu 606,
Manchukota, Mendota, Montoe, Richland, Seneca.
(3) Medium Early: Chief, Dunfield, Hokkaido,
Hongkong, Jogun, Mandell, Mingo, Mukden, Scioto, Viking.
(4) Medium: Aoda, Boone, Funk Delicious, Gibson,
Kingwa, Macoupin, Mount Caramel, Patoka, S100, Virginia,
Wabash, Wilson.
(5) Medium late: Arksoy, Arksoy 2913, Haberlandt,
Laredo, Ogden, Ralsoy.
(6) Late: CNS, Mamloxi, Mammoth Yellow, Palmetto,
Roanoke, Tanner, Tokyo, Volstate, Woods Yellow.
(7) Very late: Acadian, Avoyelles, Gatan, Otootan,
Pelican, Seminole, Yelnando.
“Varieties now grown in the United States may be
divided into three general groups, namely commercial
(grain), vegetable, and forage. Varieties for commercial seed
production are preferably yellow-seeded and are used largely
for processing for oil, meal, and soybean flour, but these
varieties may also be used for forage purposes if heavier
rates of seeding are used. The varieties used principally for
forage and green manure are the black- and brown-seeded
varieties, which for the most part are low in oil but yield a
finer and heavier forage than the commercial and vegetable
varieties.
“The term ‘vegetable varieties’ has been applied to
varieties introduced from oriental countries where they
are used solely as green vegetable or dry, edible soybeans.
In extensive tests of the quality of the green and dry
beans made by the Bureau of Human Nutrition and Home
Economics, Department of Agriculture, and by departments
of home economics of various agricultural colleges, the
vegetable varieties have proved much superior to the field or
commercial varieties in flavor, texture, and ease of cooking.
Many of these vegetable types have been found through
experiments to be superior to commercial types for soybean
milk, soybean flour, soybean curd, salted roasted soybeans,
and other food products. (See Chapter XXV). The varieties
used for processing and forage purposes usually do not cook
easily and have a raw ‘beany’ flavor. Nearly all vegetable
varieties cook easily and have a sweet or bland nutty flavor.

The most suitable vegetable varieties are those with strawyellow, greenish-yellow, or green seed, although a few black,
brown, and bicolored varieties do have superior qualities as
green shelled beans. Vegetable varieties, ranging in maturity
from 75 to 175 days, have been developed for all soybeanproducing areas in the United States.
“Several commercial companies have canned large
packs of the green shelled beans of the vegetable varieties.
Quick-frozen green shelled beans alone and in succotash
have been placed on the market by several companies, the
frozen product being highly satisfactory in color, texture, and
flavor. For canning or quick freezing in the green stage, the
yellow- and green-seeded varieties make a more attractive
product than the black-, brown-, or bicolor-seeded varieties.
Vegetable varieties have also become quite popular with
the home gardeners and many seedsmen in various sections
handle two or more varieties” (p. 22).
Listed from very early to very late, vegetable varieties
include: Agate, Sac, Bansei, Kanro, Mendota, Hokkaido,
Jogun, Aoda, Funk Delicious, and Seminole. Address:
6809 Fifth St. N.W., Washington, DC; formerly Principal
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, USDA,
Beltsville, Maryland.
5080. Proceedings of the Indiana Academy of Science. 1950.
Necrology: Alfred Theodor Wiancko [obituary]. 60:26-28.
• Summary: 1872 Oct. 16–Born on a farm near Sparrow
Lake, Ontario, Canada; he spent his boyhood and early
manhood years there. 1895–Graduated from Ontario
Agricultural College (OAC) with a B.S. degree in
agriculture. Then for several years he managed a large farm
in Minnesota. 1898–Returned to OAC as assistant librarian
and instructor in German.
1901–He became experimentalist on the 12,000 acre
farm of the Standard Cattle Company in Nebraska. 1901
Oct.–He accepted a position at the Univ. of Nebraska as
instructor in Agriculture and Assistant Agriculturist in its
Experiment Station. 1903–Moved to Purdue University
as Associate Prof. of Agriculture. 1904–He “started the
systematic breeding of small grains and developed several
new varieties of wheat and soy beans especially adapted to
Indiana soil.” 1905–He is made head of the newly formed
Department of Soils and Crops. From 1905 to 1907 he
had charge of the first instructional work at Purdue in
Farm Management, Agricultural Engineering, Agricultural
Chemistry, and Agricultural Botany. The Deportment of Soils
and Crops eventually became the Dep. of Agronomy with
Prof. Wiancko as Chief.
1916–He relinquished his teaching duties and thereafter
devoted his time to experimental and research work. 1943–
Retired as Prof. Emeritus of Agronomy after having served
Purdue University for 40 years. His main contributions were
related to corn, soils, and fertilizers. 1949 Dec. 10–Died at
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Eustis, Florida.
5081. Rusk, H.P. 1950. Progress in solving farm problems
of Illinois. Illinois Agricultural Experiment Station, Annual
Report. p. 1-224. Report of the 61st year of the... Station.
July 1, 1947–June 30, 1948.
• Summary: Soybeans are discussed in the following
sections and pages: Agronomy investigations: Fertilizer
nitrogen improves yield and composition of soybeans.
Soybeans should not be blamed for clover failures (p. 19-20).
Yield tests of soybean varieties indicate adaptation (p. 33-34;
Yields were tested at four locations in Illinois in 1947. Table
7 lists the 27 varieties tested). Soybean diseases were less
serious in 1947 (p. 34-35). Livestock investigations: Raw
soybeans not particularly rich in B vitamins (p. 48).
Investigations in agricultural economics: Heavy sales
of soybeans at harvest force prices down (p. 124-25; A
graph of Illinois farm prices of soybeans (Oct. 1930 to Sept.
1940) shows that they were highest in May, lowest in Aug.,
Sept., Oct.). Market for soybean products is growing (p.
130; “About half of our soybean oil was used in vegetable
shortenings in the last eight years. Other important outlets
were margarine and cooking oils. About 90% of the soybean
meal was used for feed”). Marked shift in profits from
different enterprises (p. 141-42; Corn brought almost twice
as much net profit per acre as soybeans).
Investigations in agricultural engineering: Soybeans kept
in good condition for four years (p. 157; But germination
decreased from 94% to 23% as moisture content grew to
9.5% from 8.2%).
Home economics investigations: Soy flours and dried
soybeans tested in recipes (p. 193-95; no actual recipes are
given). Address: Director.
5082. Soybeans pass potatoes to become the 6th most
important U.S. farm crop in value (Important event). 1950.
• Summary: George W. Kromer (USDA). 1965. Soybean
Digest. June. Cover story.
5083. USDA Bureau of Agricultural and Industrial
Chemistry. 1950. Minutes of Conference on Taste Panel
Procedures and Methods of Evaluation for Soybean Oil
and Soybean Oil Products at the Peoria Regional Research
Laboratory. 44 p. Held 9 Dec. 1949 at Northern Regional
Research Lab., Peoria, Illinois. [14 ref]
• Summary: This conference is about the importance
of properly designed and constituted taste panels in the
detection of off-flavors.
Contents: Minutes (p. 1-9).
I. Taste Panel Procedures and Methods of Evaluation–
General.–Procedures and Methods Used by the Drackett
Company, Stewart Bauer, The Drackett Company. Armour
Flavor Panel, Robert W. Bates, Armour and Company.
Outline History of Taste Panel for Edible Oils at Edgewater

Plant, Lester D. Chirgwin, Spencer Kellogg and Sons, Inc.
Taste Panel Procedures at Pillsbury Mills, Inc., Warren H.
Goss, Pillsbury Mills, Inc. Taste Panel Procedures of the
A.E. Staley Manufacturing Company, Hans W Wolff, A.E.
Staley Manufacturing Company. Oil Tasting Problems–M.M.
Durkee, A.E. Staley Manufacturing Company. 7 pages
II. Training and Control of A Taste Panel–Helen A.
Moser, NRRL. 7 pages and 3 pages of figures (Floor plan of
taste panel room, Control charts, and Scatter diagrams)
IIIa. Design of Experiments–Cyril D. Evans, NRRL. 3
pages
IIIb. Significance of Taste Tests for Small Organoleptic
Panels–C.D. Evans and Earle Lancaster, NRRL. 4 pages
IV. Methods of Evaluating Salad Oils and Mayonnaise–
Dr. Jack Rini, Kraft Foods Company. 1 page
V. Methods of Evaluating Shortening–P&G Method
of Evaluating the Flavor Stability of Soybean Oil Products,
R.T. Clause, Proctor and Gamble Company. The Evaluation
of “Off-Odor” in Hydrogenated Soybean Oil Shortening,
Edward Handschumaker, Lever Brothers Company.
Procedures and Methods Used by Wilson & Company in
Organoleptic Evaluations of Shortenings and Their Flavor
Stability, H.T. Spannuth, Wilson and Company Inc. 6 pages
Address: Washington, DC.
5084. USDA, Bureau of Agricultural Economics. 1950.
Soybeans harvested for beans: acreage, yield, and
production, 1948-1949, by counties for 17 principal soybean
producing states. Washington, DC. *
5085. USDA Commodity Exchange Authority. 1950.
Speculation in soybeans. Washington, DC. 10 p.
Address: Washington, DC.
5086. USDA Production and Marketing Administration.
1950. Handbook of official grain standards of the United
States. Washington, DC: U.S. Government Printing Office.
101 p. See p. 68-73 for soybeans. 15 cm. [4 ref]
• Summary: Contents: Terms defined: Soybeans, classes,
yellow soybeans, green soybeans, brown soybeans, black
soybeans, mixed soybeans, grades and grade designations,
bicolored soybeans, splits, damaged kernels, other grains,
foreign material, stones. Principles governing application
of standards: Basis of determination, percentages (based on
weights), percentage of moisture, percentage of splits, test
weight per bushel. Grade requirements: (a) Numerical grades
1-4, sample grade, and grade requirements for all classes of
soybeans; (b) Special grades, special grade requirements,
and special grade designations for all classes of soybeans:
Garlicky soybeans, weevily soybeans. Address: Washington,
DC.
5087. Williams, L.F. 1950. Structure and genetic
characteristics of the soybean. In: K.S. Markley, ed.
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1950. Soybeans and Soybean Products. Vol. I. New York:
Interscience Publishers or John Wiley & Sons. xvi + 1145 p.
See p. 111-34. [35 ref]
• Summary: A comprehensive review of the subject.
Contents: 1. Introduction. 2. Botanical name of the soybean.
3. Soybean seed: Description, morphology and anatomy,
germination, shape and size, color of the seed coat, other
seed coat characters. 4. Root: Description of the root system,
nodulation. 5. Stem: Development of the stem and branches,
types, anatomy. 6. Pubescence: Types, color. 7. Leaf: Shape

and size, color, leaf abscission, anatomy. 8. Morphology
and anatomy of the flower: Description, color. 9. Pod:
Dehiscence, shape and size, color. 10. Maturity. Address:
U.S. Regional Soybean Lab., Univ. of Illinois, Urbana, IL.
5088. Photograph of W.L. Burlison (left) standing with
another man in a field of waist-high soybeans, inspecting the
plants. 1950? Undated.
• Summary: The other man may be Dr. Clive M.
Woodworth. Burlison was instrumental in attracting
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Woodworth, America’s first soybean breeder, to the
University of Illinois.
Source and Courtesy of University of Illinois Archives,
William L. Burlison Papers, RS 8/6/22, Box 1, “Leader,
Agricultural Statesman, Friend,” 1951.
5089. Chamberlain, Donald; Koehler, Benjamin. 1951.
Soybean diseases in Illinois. Illinois College of Agriculture,
Extension Circular No. 676. 32 p. Jan. Re-issued in 1959 as
No. 676, revised.
• Summary: Discusses, mainly for farmers, the principle
soybean diseases occurring in Illinois, their prevalence,
symptoms, and control. Contents: Diseases of the stem and
root: Brown stem rot, charcoal rot, root and basal stem rot,
sclerotinia stem rot. General diseases of the aerial parts:
Pod and stem blight, bud blight, soybean mosaic, yellow
mosaic. Leaf spot diseases: bacterial blight, bacterial pustule,
wildfire, brown spot, frog-eye, downy mildew, alternaria
leaf spot. Seed and seedling diseases. Mineral deficiencies.
Are seed treatments worth while. Lightning injury. Disease
prevalence and control in brief.
Concerning seed treatment (p. 29): “Trials have usually
shown that with seed of good quality planted at the ordinary
rate in Illinois no significant increase in yield can be
expected as a result of seed treatment.
“Under certain conditions, however, seed treatment
may have a definite place. If, for example, the quality of the
seed is poor and it is consequently low in germination, seed
treatment to increase stands would be worth while. Likewise,
if seed supplies were short and planting rates were reduced
to one-half bushel an acre or less to stretch the supply, it is
likely that seed treatment would be beneficial.
“’Soybeans can vary considerably in stand without
showing a difference in yield. For example, increasing the
best planting rate 25 or even 50% does not increase the yield.
Under these conditions the expense and labor involved in
seed treatment does not seem justified.’”
5090. Morse, W.J. 1951. What’s in a name? Soybean Digest.
Jan. p. 22-24.
• Summary: “Ancient Chinese literature recording the
advice of agriculturists on the best varieties of soybeans to
plant under different soil and climatic conditions and the
utilization of certain varieties for specific purposes, indicates
that the soybean was perhaps one of the oldest crops grown
by man [sic]. Varieties of soybeans are very numerous
in oriental countries, especially Korea. There during
agricultural explorations by the United States Department of
Agriculture in 1929 to 1931 more varieties showing a wider
range of color, size, and shape of seed and plant characters
were found than in China, Manchuria, and Japan.
“The soybean is peculiarly sensitive to changes of
soil and climatic conditions and this explains undoubtedly
to a very great extent why practically every locality in

the soybean regions of eastern Asia has its own varieties.
Explorations in small villages in China and Korea revealed
that nearly every family had its own favorite varieties for
different uses.
“It is noteworthy that of the large number of varieties
introduced into the United States from the Orient the same
variety has rarely been secured a second time unless from
the same locality. Obviously, centuries of experience aided
by natural crossing and selection have brought about the
development of the vast number of varieties for special
purposes under local conditions in China, Korea, and Japan.
“Prior to the introduction of numerous varieties of
soybeans by the Department in 1898, not more than eight
varieties had been grown in the United States. The culture
of these was limited to a few well-defined areas. During the
past 50 years the Department has made several thousand
introductions of soybeans from China, Korea, Manchuria,
Indonesia (Java), and India, representing many hundreds of
distinct types.
“This large collection, ranging in maturity from 75 to
200 or more days, has shown wide differences in color, size,
shape, composition and quality of seed, plant characters,
utilization, and in adaptation to the various soil and climatic
conditions in the United States.
“In a recent review of all introductions received from
eastern Asia, it was noted that a large number of those from
China, Korea, and Japan were sent in under their native
varietal names, the translation of which revealed some
very interesting and perplexing names. It was interesting to
note among the oriental names three–Chief, Chestnut, and
Hawkeye–that breeders in the United States have assigned to
varieties developed for their own local conditions.
“The many peculiar oriental varietal names of soybeans
suggested the title of this article. It was thought that
American soybean breeders and growers would be interested
in knowing the sort of varietal names soybeans have in other
parts of the world.
“It is obvious that the oriental breeder or grower, in
naming some of the varieties, must have been in a poetic
frame of mind in assigning such names as ‘Heaven’s Bird,’
‘White Spirit of the Wind,’ ‘Flower Garden,’ and ‘Clasped
Hands.’
“The large number of varietal names is quite
understandable as they indicate various seed and plant
characters, temples, villages, prefectures, animals, birds,
uses, and occasionally a breeder’s name. This will be noted
in the following lists and selected classification of varieties.
“It is not to be assumed that these lists of names
represent all of the varieties grown in these countries. In fact,
they are only a selected number from the varieties introduced
into the United States during the past 50 years. It was
interesting to note that some of the Chinese varietal names
were the same as those in Chinese literature dating back 100
years ago.”
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“Selected classification of Chinese soybean varieties:
“Seed Color: Black Belly, Chicken’s Foot Yellow,
Crow’s Eye Yellow, Crow’s Skin Green, Flesh Yellow, Musk
Deer’s Skin Yellow, Parrot Green, Raven’s Eye Yellow, Tiger
Skin.
“Seed Size: Great White, Large Black, Large Green,
Large White Eyebrow, Small Golden.
“Seed Shape: Flat Black Golden Round, Large Round
Black, Pearl Shape, Round Pearl, Small Round Green.
“Hilum (Seed scar): Flowery Eyebrow, Large White
Eyebrow.
“Maturity: August Green, Autumn Azure, Burst Pods
in Six Months, Eighth Month White, Fifth Month Yellow,
Melon Ripe, Midsummer Yellow.
“Pods: Five Month Broad Pod, Four Grain Green, Four
Grain Yellow, Iron Pod Green, Three Bean Pod, White
Podded Green.
“Leaf: Long Large Green Leaf.
“Pubescence: Hairy Green, Red Hair Green, Sixth
Month White Hairy, Yellow Hair Green.
“Utilization: Black Curd, Follow Rice, Round Cattle
Feed, Vegetable.
“Odd Names: Entwined Silk, Moon Tooth, Sparrow’s
Cackling, Unknown Water.”
“Selected classification of Korean varieties:
“Seed Color: Barbarian Blue, Black Chestnut, Castor
Bean Skin, Golden, Indigo, Lacquer Black, Red Striped,
Rich Black, Widower (Black and White), Yellow Dragon’s
Eye.
“Seed Size: Big Green, Large Black, Small Blackeye,
Small Blue.
“Flower: Early White Flower, Large White Flower,
White Flower Pure Yellow.
“Hilum: Chotan White Eye, Green Eye, Purple Mouth,
Rensen Brown Eye, Small Blackeye, White Eye.
“Maturity: Aid For New Land, Black Sprout, Black
Vegetable, Edible, Millet Friend, Plant In Millet, Plant in
Wheat, Plant Between Crops, Rainy Season, Roasting,
Sprout.
“Habit: Climbing.
“Leaf: Bamboo Leaf.
“Birds: Crow’s Early, Domestic Geese, Pigeon, Skylark,
Swallow, Water Rail.
“Animals: Deer, Horse, Mouse, Red Rat, White Horse.
“Village: Anpen, Chotan, Tansen.
“Superior Varieties: Great Happiness, Plentiful, Prolific,
Rich, Rich and Virtuous.
“Odd Names: Beheaded, Clasped Hands, Cow’s Knee,
Flying Fish, Flower Garden, Peaceful, South Sea, Spirit of
the Wind, Turtle Nest, White Priest’s Foot, Wild Boar’s Hip.”
“Selected classification of Japanese varieties:
“Seed Color: Black Autumn, Black Saddle, Brown
Spotted, Green Fool, India Ink, Mink Skin, Pretty Flesh
Color, Silver White, Yellow Jewel, Yellowish White

Blackeye.
“Seed Size: Large Green, Large Jewel, Large White,
Large White Ring, Small Blackeye, Small Bullet, Small
White.
“Seed Shape: Gingko Seed Shape, White Ball, Water
Caltrop Shape.
“Hilum (seed scar): Blackeye, Green Eye, No Eye,
White Eye, White Mouse Eye.
“Pods: Black Eye Long Pod, Black Pod Gold, Four
Seeded Yellow, Fox Pod, One Seed, Red Pod, Three Seeded
Pod, Two Seeded Pod, Yellow Pod, White Pod.
“Pubescence: Early Smooth, Green Non Hairy, Half
Smooth, Middle Season Smooth, Naked Devil, Non Hairy,
Smooth White, Smooth Devil, White Hair.
“Stems: Fan Shape Stem, Red Stalk, Single Stalk, White
Stem.
“Leaf: Five Leaf Saddle, Monbetsu Long Leaf.
“Habit of Growth: Akita Bunch, Bunching Maiden,
Doesn’t Touch The Earth, Dwarf, Very Bunched Pods.
“Maturity: August, Black Autumn, Early Gold, Middle
Season, October, Very Early Abundant, Yellow Fall,
Midseason Fox, Through Frost, White Autumn.
“Utilization: Devil Chaser [for roasted soybeans–
irimame], Forage, Miso, Natto, Paddy Field Boundary,
Produces in Shady Places, Soy Sauce, White Sprout.
Superior Varieties: Abundance, Abundant Pods, Brings
Treasure, Early Increase, Excessive Yield, Fortune, Heavy
Yield, One Hundred Percent Good, Small, Fortune, One
Thousand Pod.
“Animals: Early Fox, Mink, Mouse, Small Donkey,
Tiger.
“Birds: Crane’s Friend, Dove, Dove Killer, Sparrow,
Wild Duck, Wild Goose, Young Crane.
“Persons: Bingo’s White, Chichanari, Hachiya.
“Prefectures (states): Aizu, Chiba, Echigo.
“Shrines: Goshanari, Miyashiro, Zankonji.
“Villages: Chizuka, Hachirihan, Iwakiri.
“Odd. Names: Covered with Frost, Bright Country,
Elder Brother, Enter Priesthood, Heaven’s Bird, Old
Woman’s Cane, Pretty Girl, Through the Water, Under The
Snow, White Dog’s Foot.”
Photos show: (1) Bean curd [tofu] cakes being sold by
vendors on streets in Peking, China. In the Orient special
varieties of soybeans are used in the manufacture of bean
curd and many other soy products. (2) Korean farmers’
market day held weekly in the small villages. This offers
a rich source of soybean varieties. (3) Japanese farm girls
planting seed of the Azemame (Paddy Field Boundary
Soybean) variety on the land bounding a rice paddy. The
beans are used in making miso (salty soy paste), soy sauce,
and other foods for human consumption.
Note: This is the earliest English-language document
seen (Aug. 2011) that uses the term “salty soy paste” to
refer to miso. Address: Retired Principal Agronomist, Div.
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of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S. Dep. of Agriculture, USDA.
5091. Evans, C.D.; Schwab, A.W.; Moser, Helen A.; Hawley,
J.E.; Melvin, E.H. 1951. The flavor problem of soybean oil.
VII. Effect of trace metals. J. of the American Oil Chemists’
Society 28(2):68-73. Feb. [8 ref]
• Summary: Copper and iron are trace metals which act
as catalysts which promote oxidation and, thus, rancidity.
Address: Northern Regional Research Lab., Peoria, Illinois.
5092. Houghtlin, R.G. 1951. Working together. Soybean
Digest. Feb. p. 20-22.
• Summary: From an address before the American
Dehydrators Association convention.
“In attempting to solve the perplexing problems that
have arisen as a result of the Communist aggression [in
Korea], the importance of industrial associations assumes
greater significance. The problems of controls, price
ceilings, and governmental actions focus the need for wellorganized and efficient trade associations. As in the last war,
associations will again serve a primary function in acting as
a clearing house for the industry and a valuable contact for
government in handling the problems of preparedness, or
eventually complete mobilization.
“Our two industries are similar in many respects. First,
each of us is dependent entirely on the farmer and agriculture
for the raw materials we process.
“Secondly, the farmer who supplies us with our raw
material, also furnishes a market for a large percentage of
our production. Through his feeding operations, the farmer
utilizes better than 95 percent of our soybean oil meal
production, and he is also a customer for the margarine,
shortening, and other edible products made from soybean oil,
as well as a customer for the industrial products produced
from soybean oil.
“Thirdly, our industry’s immediate customer for soybean
oil meal is the mixed feed industry, with some 80-85 percent
of our production moving directly into mixed feeds.
“Fourthly, your industry is a relatively young one,
and although alfalfa has been a very important crop in this
country for a number of years, I believe that dehydrated
alfalfa came into prominence about the same time that
soybean oil meal and soybean oil were finding markets in our
economy.
“Our association is also relatively young, having been
organized in 1930, when the production of our domestic
soybean crop totalled less than 13½ million bushels. To
give you an idea of the growth of our industry during the
last decade, which I believe is the same period of the rapid
increase in dehydrated alfalfa production, I would like to call
your attention to a few statistics.
“The production of soybeans in 1940 totalled slightly

more than 78 million bushels. The latest crop report covering
the 1950 crop indicates a production of more than 287
million bushels.
“400 Percent Increase: From the 1940 crop, processors
utilized a little more than 64 million bushels. From the 1950
crop, the best estimates indicate a crush of some 240 million
bushels. In processing the 1940 crop, a little more than
1,500,000 tons of soybean oil meal was produced. Estimates
on the production from the present crop run in excess of
5,500,000 tons.
“Our 1940 production of soybean oil totalled about
533,250,000 pounds. Estimates for the production from the
1950 crop run approximately 2 billion 400 million pounds.
“This year our industry will furnish about 50 percent
of the domestically produced protein meals, and we will
provide the largest domestic source of vegetable oils.
“A brief report on the activities of our association and
its general setup may prove helpful in demonstrating the
methods we are using in working together toward a better
industry and a brighter future.
“In our association we have about 80 active members.
Our members process 80 to 85 percent of the soybeans
crushed domestically. Recently our constitution was
amended to open associate memberships to consumers of
soybean oil and soybean oil meal. We now have a number of
refiners and mixed feed manufacturers among our associate
members. Our association is truly democratic. The smallest
member has the same voting power as the largest processor
in our group.
“Honor to Serve: The strength of an association
is directly dependent on the active participation of the
individual members and the smooth functioning of the
individual committees of the association. We have felt that
selection to serve on a committee of the association was an
honor, and we have made every effort to limit committee
membership to those who are well qualified to serve and who
will actively participate in the program of the committee.
This, I believe, is a very important fundamental. Strictly
political appointees are not helpful in the over-all functioning
of an association.
“I should like to list briefly the committees of our
association and give a few highlights on their present
activities.
“Our traffic and transportation committee is in
constant contact with rate-making bodies and represents the
association at all public hearings where rates affecting any of
our industry products are involved.
“Our technical committee has been especially helpful
in the construction of our soybean oil trading rules. They
supply the technical know-how to the practical problems
confronted by soybean oil traders. They were especially
helpful in setting up our refining loss system of trading. This
program supplies an incentive for producing high quality
soybean oil.
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“Our oil trading rules committee has as its function the
formulation of fair and equitable soybean oil trading rules for
our industry.
“Our meal trading rules committee serves the same
function as our oil trading rules committee insofar as
soybean oil meal trading is concerned.
“I might interject the statement that our associate
members have proved very helpful in the formulation of our
oil and meal trading rules. We believe that we have a very
equitable trading rules set-up and, of course, as changes
become advisable, our trading rules committees have
recommended to the membership the necessary adjustments.
“Proof that our trading rules are equitable to buyers
and sellers is shown by the fact that practically all soybean
oil and soybean oil meal trading is consummated under our
association trading rules.
“If a member received no benefit other than that
provided him by equitable trading rules, his membership
in an association would be justified. Fair and equitable
trading rules pave the way for industry development on
a sound basis and eliminate many of the unnecessary
misunderstandings that arise when no trading rules are
available to protect both the buyer and seller against inferior
quality and other contractual pitfalls.
“Our soybean grades and contracts committee
specifically has the job of protecting the industry’s interests
in seeing that fair and just grades are established by the U.S.
Department of Agriculture for the grading of soybeans. That
committee will represent the association at the forthcoming
U.S. hearings to consider revisions in the U.S. standards for
soybeans.
“Crop Improvement Council: Our Crop Improvement
Council has been extremely active in working with
the growers of soybeans and the various university
and government agencies, as well as vo-ag [vocational
agriculture] teachers, county agents and handlers of soybeans
in making available factual information concerning the
best production of soybeans. Our association has felt that
this activity was important enough so that we have a fulltime employee directing the program. J.W. Calland, whose
headquarters are at Decatur, Indiana, has directed the
program for the last three years.
“In inaugurating this program, we published a “bible” on
soybean farming and have distributed almost 200,000 copies
of that booklet and will shortly produce a revised edition.
Single copies of the booklet entitled ‘Soybean Farming’
are available free of cost by writing to the Soybean Crop
Improvement Council, 3818 Board of Trade Bldg., Chicago
4, Illinois.
“In addition, we are publishing four times a year, a
bulletin called Soybean News, which now goes to a mailing
list of some 18,000 interested people.
“We have just completed a 16 millimeter sound color
movie entitled Soybeans–The Feature Story, and this film,

with a running time of some 27 minutes, will be given wide
distribution over the soybean producing areas.
“To assist us in the formulation and operation of this
program of crop improvement, we have inaugurated a
university advisory board. Thirteen of the country’s leading
agronomists represent their state universities on this very
important body. Through the cooperation of this group,
we believe that our program has been enriched and the
local problems of each of the 13 most important soybean
producing states have received consideration.” Continued.
Address: President, National Soybean Processors Assoc.,
3818 Board of Trade Building, Chicago, Illinois.
5093. Houghtlin, R.G. 1951. Working together (Continued–
Document part II). Soybean Digest. Feb. p. 20-22.
• Summary: (Continued): “Processor Conferences: For a
number of years our association has encouraged its members
to maintain close relations with the local universities and
the U.S. Department of Agriculture workers in soybean
research. In order to expand that interest we recently initiated
our Tri-State University-Processor Conferences. Under
this established program, the processors and university
personnel in each of two tri-state areas–Illinois-Indiana-Ohio
and Missouri-Minnesota-Iowa–meet each year for a twoday conference. The meeting place is alternated between
the three states involved and, in addition, an industrywide meeting is held every fourth year at the Northern
Regional Research Laboratory of the U.S. Department of
Agriculture, at Peoria. This year’s meetings are scheduled for
Minneapolis on March 8 and 9, and Champaign. Illinois, on
March 21 and 22.
“Another very important committee is our Soybean
Research Council. This group is composed of the research
men of our industry, whose primary function has been to
supply factual information to all segments of the trade
on the properties of the products produced from crushing
soybeans. They also act as a consulting group for the
research programs in effect at the various universities and the
Northern Regional Research Laboratory of the Department
of Agriculture.
“No single firm could afford to make the investment
necessary to employ this group of top-notch men. Yet,
through the spirit of ‘working together’ this group has been
made available, through their respective company executives
to perform an invaluable service for our association members
and the industry.
“The latest activity of our Council has been a program
for determining the quality of soybean oil meal which our
largest customer, the feed mixer, desires, and then following
through to the industry to make every effort to supply the
quality desired. This program has been extremely helpful to
our members and, I believe, to the entire mixed feed trade.
“The committee which we have established to work
closely with the Feed Control Officials is listed as our
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uniform rules and standards committee for soybean oil
meal. This group has done a wonderful job in working
with the important feed control groups and in keeping our
membership advised of any developments in the feed control
set-up that would affect soybean oil meal.
“Our safety and insurance committee has been of
real service in encouraging safety in our plants and in
securing proper recognition of our industry from insurance
organizations.
“Our lecithin committee has developed standards for
lecithin. and although lecithin is not one of our primary
products, it is one that has assumed growing importance
during the last few years.
“We also found as our membership increased that
some of the very close contact, which we had enjoyed with
individual members during the early days of the association,
was being lost. Accordingly, we have established regional
committees to serve each of the areas of processing, and
we hold regional meetings from time to time to discuss
local problems and to advise the members on association
activities. We also find that many of those who attend the
regional meetings, such as plant superintendents, buyers and
others, are not able to attend our annual meetings. Thus the
regional set-up does increase the interest of plant personnel
in the over-all functioning of our association.
“Executive Set-Up: Just a brief outline of our executive
set-up before closing. Our association is operated by a
directorate of 18 members, with six members of the board
elected each year to serve a three-year term. An executive
committee of eight, composed of the officers of the
association and four directors, is elected each year to serve as
an executive body for the group.
“We maintain a central office in the Board of Trade
Building in Chicago. Our central office acts as a clearing
house for our members and coordinates the various
programs of the association. We publish a daily report to
our active membership and release supplementary bulletins
of importance and interest to our members. In addition.
Mr. Calland, directing our crop improvement program, is
located at Decatur, Indiana. We also maintain Washington
representation. Lastly we have a general counsel located in
Chicago.
“In conclusion, it is my earnest belief that every
member in an industry should belong to his established
trade association. The benefits derived from membership far
exceed the financial costs. The spirit of working together,
which is established in a well-organized trade association, is
in itself well worth the investment necessary to membership.
“In these precarious times, in my estimation, trade
association membership is an absolute necessity to help
insure our individual development and to produce the
maximum effort toward preserving our American democracy.
Truly, working together is more important today than at any
time in recorded history.”

A portrait photo shows R.G. Houghtlin. Address:
President, National Soybean Processors Assoc., 3818 Board
of Trade Building, Chicago, Illinois.
5094. National Soybean Crop Improvement Council.
1951. Soybeans: The feature story (Color motion picture).
Washington, DC. 27 minutes. 16 mm. *
• Summary: Soybean News. 1951. Feb. p. 2-3. “’Soybeans–
The Feature Story.’ A new 16-mm–sound–27 minute film–in
full color.”
Soybean Digest. 1951. March. p. 37. This sound
and color film, prepared by the National Soybean Crop
Improvement Council [and produced by J. Ward Calland],
is widely distributed. This review states: “The story is told
through the eyes of a reporter who is assigned the job of
getting a feature story on soybeans. The past history of the
bean is briefly discussed and its many uses are told. You
are taken to the Northern Regional Research Laboratory at
Peoria, Illinois, where you see first-hand the work being done
there to find new uses for soybeans, and to improve old ones.
You are also shown shots of the work being done by the plant
breeder to bring forth improved varieties of soybeans.
“The highlight of the picture is a discussion between
Dr. W.L. Burlison, head of the department of agronomy,
University of Illinois at Urbana, and the reporter. The famed
agronomist explains to the reporter just what some farmers
have against soybeans and gets across the truth about
soybeans and their effects on the soil, erosion, weed control
and other crops. This movie is good entertainment as well as
educational. It gets its points across without trying to tell too
much. It is a high class film for classroom work and can be
shown to any group that has an interest in soybeans.”
Soybean Blue Book. 1951. p. 14. The latest activity
of the National Soybean Crop Improvement Council “has
been the production of a sound color 16-mm movie entitled,
Soybeans–the Feature Story. This film runs 27 minutes. It is
available from the American Soybean Association, Hudson,
Iowa, the university film libraries in the principal soybean
producing states and from the Modern Talking Picture
Service, Inc., 142 E. Ontario St., Chicago 11, Illinois.”
Soybean Digest. 1952. “Soya queen of 1952.” Oct. p.
16. During the first annual Soybean Festival at Gibson City,
Illinois (22-26 July 1952) this film was shown each evening.
5095. Packard, C.M. 1951. Insect pests of soybeans and their
control. Soybean Digest. Feb. p. 14-18.
• Summary: Contents: Introduction. Grasshoppers. Bean
beetles. Japanese beetle. Blister beetles. Other beetles.
Leafhoppers. Velvetbean caterpillar. Other caterpillars. Red
spiders. White grubs. Photos show various insects and the
plant parts they damage. Address: Entomologist (retired 30
Sept. 1950), Bureau of Entomology and Plant Quarantine,
Agricultural Research Administration, USDA.
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5096. Soybean Digest. 1951. Tri-state meeting. Feb. p. 22.
• Summary: “Plans for the third annual Tri-State Conference
of Processors and Agronomists on soybean production
and utilization were outlined at a meeting on the Purdue
University campus, Lafayette,” Indiana, Jan. 26. The
conference will be held at Urbana, Illinois, March 21-22.
It “is expected to attract processors and agronomists from
Indiana, Ohio, and Illinois.
“Hosts for the planning meeting were Dr. J.B. Peterson,
head of the Purdue agronomy department, Dr. G.H. Cutler.
A.H. Probst, and Dr. A.J. Ohlrogge, all of his staff.
“Attending the session were Ward Calland. Decatur.
managing director of the National Soybean Crop Council.
and former member of the Purdue board of trustees; Dr. W.L.
Burlison, head of the agronomy department at University of
Illinois; Prof. J.C. Hackleman, Illinois extension agronomist;
and R.G. Houghtlin, Chicago, president of the National
Soybean Processors Association.”
5097. Soybean News (NSCIC). 1951. “Soybeans–The
Feature Story.” A new 16-mm–sound–27 minute film–in full
color. 2(3):2-3. Feb.
• Summary: “The National Soybean Crop Improvement
Council, with the help and advice of Agricultural Colleges
and Experiment Stations of the leading soybean states, has
produced a new colored, sound, 16-mm. soybean movie
entitled ‘Soybeans–The Feature Story.’
“Synopsis: This absorbing informative film, in full color,
tells the interesting story of the origin and growth of the
soybean from ancient China to its present important place in
our National economy.
“A reporter’s assignment to write the story of soybeans
takes him into many interesting phases of soybean
production. At a local soybean processing plant the history
of the soybean from its earliest beginning to the remarkable
place it occupies in our agriculture today is vividly and
interestingly portrayed. Processing methods, products, uses,
markets, and research are presented in colorful sequences.
“Scientists at the Universities and the U.S. Regional
Laboratory show how soybeans are crossed to produce new
and improved varieties.
“The real heart of the film is the sequence of scenes
emphasizing good cultural practices. The proper steps
in planting, cultivating, weed control and harvesting are
carefully stressed. Both live action and animation are used
to show that soybeans, a legume crop, removes less plant
food from the soil than most farm crops. The relationship
of soybeans to runoff and erosion is explained and the right
planting methods for sloping fields recommended. Out on
the farms of soybean growers combining and marketing
practices are portrayed. Here, with the help of the men
actually producing the crop, the final appraisal of the
soybean is made and the ‘Feature Story’ completed.
“Distribution: Copies of this film have been placed

with the Extension Film Libraries of eight of the principal
soybean states for the convenience of County Agents, Vo-Ag
Teachers, G.I. Instructors, Schools, Farm Organizations, and
others wishing to use the film. It may be secured from the
Soybean Digest of Hudson, Iowa and most of the soybean
processing companies have copies of the film for use in
meetings in their local areas.
“In addition to the above distributing agencies, films will
be available from Modern Talking Picture Service, 142 East
Ontario Street, Chicago 11, Illinois. Film requests to Modern
Talking Picture Service should be addressed to Chicago but
the films will be supplied from the nearest one of their 10
midwest city branches.”
“Additional Soybean Literature Available with Film:
For limited distribution to audiences seeing ‘Soybeans–The
Feature Story’ (one copy per family of actually interested
members) the National Soybean Crop Improvement Council,
Box 108, Decatur, Indiana, will supply free upon request:
“A. Copies of a 4-page colored brochure giving the story
of the film and some pertinent facts about the soybean crop.
“B. Copies of a 44-page booklet entitled ‘Soybean
Farming’ which answers many of the questions about
soybeans and the place this crop should occupy in our
agricultural economy.”
5098. Lehman, Samuel G.; Murakishi, H.; Graham, J.H.
1951. A leaf spot of soybean caused by Sclerotium rolfsii.
Plant Disease Reporter (USDA) 35(3):167-68. March 15.
• Summary: A photo (by Bernard Ellison) shows lesions of
S. rolfsii on three soybean leaves taken from the field.
“Sclerotium rolfsii has long been known as a parasite
of soybean and numerous other cultivated and wild species
of plants. In the experience of the writers, parasitic attack
by this fungus has always been limited to the stem at or near
the soil level, to roots beneath the soil or to fruits such as
cantaloupes, cucumbers, and cotton bolls, lying on the soil.
The appearance of S. rolfsii in the role of a leaf spotting
fungus occurs very infrequently and so far as the writers are
aware has not been reported in the literature.
“In late September, 1944, while examining soybeans on
the Upper Coastal Plains Test Farm at Rocky Mount, North
Carolina, where a high proportion of the plants in a large
area were being killed by S. rolfsii, a considerable number
of leaves were found with spots of diseased tissue differing
in appearance from any previously observed on soybean
leaves. The lesions were circular in outline and medium
brown to light brown or straw color with a narrow band of
darker necrotic tissue at the border, this narrow border being
more conspicuous on the smaller than on the larger spots.
Concentric circular markings were visible on many of the
lesions (Figure 1). The diseased areas varied in size up to
1.5 cm., most of them being 1 cm. or less in diameter. At
the center of many of the diseased areas a small clump of
white mycelium was plainly visible. A small spherical brown
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sclerotium replaced this clump of mycelium on many of the
lesions. In size and color these sclerotia resembled those of
S. rolfsii occurring on the stems of other diseased plants in
the area...” Address: Univ. of North Carolina, Raleigh.
5099. American Soybean Association. 1951. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 144 p.
Advertisers’ index. 22 cm.
• Summary: Canada: Added to the table of oil and cake
production (p. 33) is a new column showing bushels of
soybeans crushed each year. They increased from 981,000
bushels in 1945 to 4.5 million bushels in 1949. Address:
Hudson, Iowa.
5100. Bureau of Human Nutrition and Home Economics,
Agricultural Research Service. 1951. Food for the family
with young children. USDA Home and Garden Bulletin No.
5. 16 p. March. See p. 15, 16. Reprinted in 1954, 1955, 1960,
1961, 1962, 1963, 1968, etc.
• Summary: In the section titled “To reduce your food bill,”
the subsection on “Meat, poultry, fish, eggs, dry peas and
beans, nuts” (p. 15) states: “When food money is limited,
choose the cheaper cuts of meat... Fish may also be cheaper
than meat and will give you good protein. For other main
dishes serve dry beans–navy, kidney, lima, or soybeans–dry
peas and lentils.”
The section titled “What’s in each food group” (p. 16):
“Dry beans and peas, nuts: Including soybeans and soy
products, cowpeas, lentils, peanut butter.”
Note: “This bulletin is a revision of AIS-59, which it
supersedes.” Address: USDA, Washington, DC.
5101. Cartter, J.L.; Williams, L.F.; Lawrence, Ruth E.;
Younger, Carolyn J. comps. 1951. Results of the Cooperative
Uniform Soybean Tests, 1950: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 158. March. ii + 119 p. https://www.
ars.usda.gov/arsuserfiles/50200500/nust/1950%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Methods. Uniform test, Group 0. Preliminary
test, Group 0. Uniform test, Group I. Uniform test, Group II.
Uniform test, Group III. Preliminary test, Group III. Uniform
test, Group IV. Preliminary test, Group IV. Effect of location
on composition. Disease investigations. Weather summary.
Address: 1. Senior Agronomist; 2. Agronomist; 3. Statistical
Clerk; 4. Stenographer. All: U.S. Regional Soybean Lab.,
Urbana, Illinois.

5102. Dutton, H.J.; Lancaster, Catherine R.; Evans, C.D.;
Cowan, J.C. 1951. The flavor problem of soybean oil. VIII.
Linolenic acid. J. of the American Oil Chemists’ Society
28(3):115-18. March. [4 ref]
• Summary: Circumstantial evidence had long pointed to
linolenic acid as the unstable precursor of what are called
“reversion” flavors in soybean oil. The classic experiment
described in this article proved for the first time that linolenic
acid is the real cause of off-flavor development in soybean
oil and led to a new era in food use of good-tasting soy
oil. More precisely: “It is concluded that linolenic acid is
the unstable precursor of the ‘fishy-painty- grassy-melony’
flavors in soybean oil.”
Two experiments led to this conclusion. First,
soybean oil was extracted with the solvent furfural,
which significantly lowered its linolenic acid content.
After being stored, the oil was found to have less of the
typical undesirable flavor associated with soy oil. Second,
9% linolenic acid was interesterified into the glyceride
structure of a “non-reverting,” nonlinolenic acid oil–namely
cottonseed oil. The “taste panel” (composed of taste panel
judges) identified cottonseed oil interesterified with linolenic
acid as a soybean oil.
The two main off-flavors in soybean oil are rancid
flavors (incl. buttery, beany, rancid) and “reversion” flavors
(incl. painty, grassy, melony).
Oils which do not revert and which are free of linolenic
acid include corn, cottonseed, peanut and olive oils; they
are said to develop “typically” rancid flavors upon storage.
Address: Northern Regional Research Lab., Peoria, Illinois.
5103. Evans, C.D.; Lancaster, E.B.; Dutton, H.J.; Moser,
Helen A. 1951. The flavor problem of soybean oil. IX.
Organoleptic identification and probability analysis. J. of the
American Oil Chemists’ Society 28(3):118-21. March. [8 ref]
• Summary: Discusses details of the design of taste panels
used for identifying off-flavors in edible soybean oil.
Address: Northern Regional Research Lab., Peoria, Illinois.
5104. Hartwig, Edgar E.; Bounds, Elaine. comps. 1951.
Results of the Cooperative Uniform Soybean Tests, 1950:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 157. March.
117 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/50soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Map. Cooperation. Location of
nurseries. Methods. Uniform test, Group IV. Uniform test,
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Group V. Uniform test, Group VI. Uniform test, Group VII.
Uniform test, Group VIII. Weather data.
5105. Jordan, G.L. 1951. What determines soybean prices?
Illinois Agricultural Experiment Station, Bulletin No. 546. p.
169-95. March.
• Summary: Contents: Soybean meal prices. Soybean oil
prices. Soybean prices as related to value of meal and oil.
Seasonal pattern of soybean prices. Summary. Tables.
Address: Prof. of Agricultural Economics.
5106. Rich, Robert E. 1951. Rich’s testimony. I. Buffalo,
New York. 7 p. March. Unpublished manuscript.
• Summary: Frank S. Mitchell, a former early key employee
of Rich Products Corp., sued Rich Products Corp. and
Robert E. Rich. On 7 Feb. 1951 a summons was served
on the defendants. This draft was presumably prepared in
anticipation of a hearing which was scheduled from 19
March 1951. The testimony contains a detailed early history
of Rich Products Corp. and its relationship with Frank
Mitchell seen from Robert Rich’s point of view.
“When in Detroit, serving as Milk Administrator for
the War Food Administration, I became interested in a filled
cream called Devonshire Topping. This product had a milk
base and any product combining milk and vegetable fat is not
allowed to be sold in New York State.
“However, the purchasing agent of the Ford Hospital [in
Dearborn, Michigan] came to my office one day on another
matter, and during our conversation he told me that the Ford
Motor Company was making soybean milk and soybean
cream at their laboratory, the George Washington Carver
Laboratory, and that this soy milk and cream was being used
exclusively in the Ford Hospital. He advised me further
that one of the employees at the George Washington Carver
Laboratory had been attempting to interest the Devonshire
Topping people in placing a whole soy cream on the market
instead of the milk base soy cream that they were making
at that time. He mentioned that the Ford Company was
going to sell the rights to the continuous flow soybean milk
extraction to the Devonshire Topping people for $1.00 a
year. He mentioned further, he was sure the Ford Company
would make the same offer to any other company deciding to
manufacture a soybean milk or cream.
“Several weeks later, Mr. Sam Lustig, Manager of
Dealer Dairy Products, Detroit, came to see me and advised
me that Devonshire Topping was making plans to put a
whole soy cream on the market. He stated, that he had
been granted the franchise for this product for New York
and Pennsylvania and wondered if I would be interested in
distributing this product in the Buffalo area. I advised him I
was interested and we arranged tentatively for the rights to
distribute in Syracuse, Rochester, Buffalo and Erie.
“About a week later, Lustig called and advised me that it
would not be possible for him to grant us the distribution in

the area mentioned, as Mr. Taylor, the head of the company
placing Devonshire Topping on the market, did not want to
deal with dairies, but rather with jobbers, who were handling
noncompetitive products that were held at dairy case
temperature.
“Shortly after obtaining this information from Mr.
Lustig, I requested our dairy sales manager to go to Toledo
and purchase some of the whole soy cream that Devonshire
Topping had just placed on the Toledo market. Mr. Hannon
purchased eight or ten samples in Toledo and flew them
back to Buffalo. I immediately took several of these
samples downtown to Dr. Alexander Schwarcman, who is
Research Director and Vice President of the Spencer Kellogg
Company. I whipped up one of the samples to show Dr.
Schwarcman the whipping ability of this product and told
him I wished to breakdown the product and manufacture a
similar product in Buffalo, in as much as, the Devonshire
Topping people did not wish to do business with us. Dr.
Schwarcman, after studying the ingredients, advised me that
such a product could be placed on the market at a price much
lower than dairy cream.”
Mr. Chase, in charge of sales of edible fats for the
Spencer Kellogg Co. advised Mr. Rich “that there were
several chemists working for the Spencer Kellogg Company,
who would be interested in earning some extra money
working on the breakdown of this product after hours. At
that time he mentioned the name of Frank Mitchell, a friend
of his.” The following Saturday Mitchell expressed interest
in doing the work. Mr. Rich “gave him several samples
of a new batch of the soy cream which I had purchased in
Detroit the previous week, as Devonshire Topping had turned
over part of their production to a whole soy cream topping,
which they sold in addition to their topping with a milk
base.” Mitchell worked on developing the product, aided by
information from the Buffalo Testing Laboratory. “However,
it took slightly longer than we had anticipated and we [Rich
Products Corp.] did not put a soy cream on the market until
the last day of March [1945] instead of early March as we
had hoped.
“During this time I was working with Mr. Howard
Fanet, president of the R.G. Wright Company, on picking
up used pieces of equipment that could be used in the
manufacture of the soy cream itself. This equipment
included two Cherry Burrill pasteurizers, a Manton Gaulin
homogenizer, a surface cooler, a Cherry Burrill filler and the
necessary amount of tin copper piping lines. This was the
equipment we needed with the exception of the equipment
necessary to make the soy milk which we were going to
use as the base and which Mitchell was working on at that
time. In the meantime, we were attempting to obtain the
authorization from the Ford Motor Company for the use of
their patent, which we had been given to believe would be
granted us for $1.00 per year. We were not successful in our
attempt, so I asked Mr. Faust if he would go to Detroit with
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Mr. Mitchell and look at the equipment being used at the
George Washington Carver Laboratory for the manufacture
of the soybean milk base. This he did and when he returned
he advised me that the same work could be done by a batch
system with the addition to our equipment of a 300 gallon
extraction tank, two 300 gallon settling tanks and a clarifier.
This equipment was purchased and once it was set-up, we
obtained a 43% extraction, which was considerably higher
than the extraction obtained by the Ford Company on the
continuous flow system.”
“On February 21, 1949, Mr. Mitchell incorporated as
Mitchell Food, Incorporated and began the manufacture
of a soybean cream similar to ours. He attempted without
much success, to obtain our customers for his product. He
was of considerable nuisance but not much competition.”
Continued. Address: Rich Products Corp., 1145 Niagara St.,
Buffalo 13, New York. Phone: GArfield 3211.
5107. Rich, Robert E. 1951. Rich’s testimony (Continued–
Document part II). Buffalo, New York. 7 p. March.
Unpublished manuscript.
• Summary: (Continued): This is one document is divided
into 2 parts because of limitations in computer records
space: “In the meantime, I had resigned my position with
the Department of Agriculture and proceeded to obtain a fat
quotient in conformity with the regulations of the War Food
Administration and established a price with the Office of
Price Administration [OPA]. In our application to the OPA,
we listed as a cost of manufacture the payment of $.03 a
half pint for technical service to Mr. Mitchell. Our markup, of course, was based upon the cost of the product plus
the cost of its manufacture including the $.03 per half pint
technical service mentioned. I told Mr. Mitchell that for the
work he did do in 1945 I wanted to pay him one third of the
profits derived from this product, and that it appeared as if
the profits without any payments being made to Mr. Mitchell
for the work he did would be $.09 a half pint. This was very
encouraging to Mr. Mitchell, as he advised me being a newer
employee of the Spencer Kellogg Company, his wage was
frozen at, I believe, $3,300.00 a year. With this in mind, I had
my attorney, Mr. Pottle, draw up such a contract and it was
signed on April 9, 1945 with the duration of one year.
“At this time we had been on the market for about ten
days and it looked as if everything would go as expected. I
had invested about $5,000.00 in equipment and change over
in a small plant adjacent to our dairy operation.
“The following payments were made to Mr. Mitchell at
$.03 per half pint: April $428.76; May $1,009.59. In May it
became apparent that the cost of producing Whip Topping
was much higher than was anticipated prior to the actual
operation and due to the loss we had suffered to this date,
it was necessary to either discontinue the operation or cut
our overhead expenses. When informed of this fact, Mr.
Mitchell, requested that his contract be canceled and that we

go on a month to month basis. We agreed that for the present
$.01 a half pint could be paid to Mitchell. In addition, in
canceling the contract Mr. Mitchell re-paid Rich a check for
$500.00 from the first two payments made Mr. Mitchell. This
$500.00 check was deposited in Rich’s account on July 11,
1945.
“The operation did not prove too successful and for
the month of December a loss was incurred of $1,032.90
and in accordance with an agreement with Mr. Mitchell
no payment was made to him for that month. In that year,
1945, I drew out as a salary which included rent for the
building–$5,200.00. Mitchell was paid $1,574.24. We had
found it necessary earlier in the year to establish a separate
company to distribute this product, as the State Department
of Agriculture had forbidden us to place the product on our
milk routes. This distributorship was a partnership between
my wife and myself and was called Wilber Farms Soy
Products Company. No salary was withdrawn by my wife or
myself and the Company lost $32.28 during the year 1945, at
which time this operation was discontinued.
“In January 1946, we entered into a new oral agreement
at which time I agreed to pay Mitchell $200.00 monthly for
supervising our plant during time when I was not employed
by the Spencer Kellogg Company. These $200.00 payments
were paid until September 30, 1946, at which time I entered
into another oral agreement with Mr. Mitchell to pay him
one-tenth of $.01 per half pint for technical supervision.
He spent at least three or four hours at the plant each night
during October and November. In October he received
$812.79 and in November $457.53. It was on November 20,
1946 that the sale of dairy cream was no longer restricted
and our sales dropped sharply, so that his payment for
December 1946 was $109.99. His total earnings for his
after hours work for 1946 amounted to $3,180.31. In 1946,
the corporation made a profit of $7,284.54. I withdrew
$15,389.99 as salary and the rent paid to Wilber Farms Dairy
amounted to $26,106.31. In 1947 with dairy cream no longer
restricted we lost $14,084.90 (corrected Internal Revenue
figure $1,970.43). I withdrew no salary this year and the rent
paid to Wilber Farms was $13,990.08.
“We were losing money each month during 1947
although continuing to pay Mr. Mitchell for the work he
did. Mr. Mitchell, had mentioned earlier that he could obtain
some money from a brother who evidently was a doctor, in
a small town in Illinois. He advised me that his brother had
offered him $15,000.00 to invest in a business. I offered
Mr. Mitchell a third interest in the enterprise for the above
mentioned $15,000.00 and he called his brother in Illinois
from my office one night, I believe in April 1946. The
brother refused to loan Mr. Mitchell the money he requested
and shortly after that I attempted to negotiate a contract with
Mitchell other than the oral contract we had had, but on
the same basis. However, the new contract was to be on a
yearly basis instead of the month to month basis we had been
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working on. I attempted to negotiate this contract as Mitchell
had mentioned to me on several occasions that he would like
to go into business for himself.
“I advised Mr. Mitchell that in order to continue at the
payments we were making to him that he would have to put
in more time with us and that I wanted him to sign a contract
to prevent him from going into business in competition to
us for a period of one year should he leave our employ. In
addition, there was considerable friction between Mitchell
and our plant manager and I advised him in June 1947 that
his services were being terminated at the end of that month.
“On February 21, 1949, Mr. Mitchell incorporated as
Mitchell Food, Incorporated and began the manufacture of a
soybean cream similar to ours. He attempted without much
success, to obtain our customers for his product. He was of
considerable nuisance but not much competition.” Address:
Rich Products Corp., 1145 Niagara St., Buffalo 13, New
York. Phone: GArfield 3211.
5108. Robison, W.L. 1951. Soybean oil meal for pigs. Ohio
Agricultural Experiment Station, Research Bulletin No. 699.
72 p. March. [27 ref]
• Summary: This bulletin begins: “Experiments with
soybean oil meal as a protein concentrate for growing and
fattening pigs have been carried on by the author since 1916.
It was not until about this time that soybean oil meal became
available commercially in sufficient quantities to indicate a
possibility of it becoming a feed of considerable economic
importance.” Address: Wooster, Ohio.
5109. Shaw, J.C.; Moore, L.A.; Sykes, J.F. 1951. The effect
of raw soybeans on blood plasma carotene and vitamin A and
liver vitamin A of calves. J. of Dairy Science 34(3):176-80.
March. [11 ref]
• Summary: Raw soybeans are known to contain the enzyme
lipoxidase, which oxidizes and destroys carotene. When 30%
or more of ground raw soybeans were included in the diet
of dairy calves, the levels of vitamin A in the blood plasma
and liver decreased markedly, and the plasma carotene
to a somewhat lesser extent. Address: 1. Dep. of Dairy
Husbandry, Maryland Agric. Exp. Station, College Park,
Maryland; 2-3. Div. of Nutrition and Physiology, Bureau of
Dairy Industry, USDA, Washington, DC.
5110. USDA Production and Marketing Administration.
1951. Soybeans needed for defense, 1951. PA-153. 2 p.
March.
• Summary: The USDA is asking soybean farmers to plant
soybean acreages that will total 98% of the record acreage
seeded to this crop in 1950, which was 13,291,000 acres.
Price supports for the 1951 soybean crop will average $2.45/
bushel. Address: Washington, DC.
5111. Wallace, H.D.; Loosli, J.K.; Turk, K.L. 1951.

Substitutes for fluid milk in feeding dairy calves. J. of Dairy
Science 34(3):256-64. March. [16 ref]
• Summary: Table 2 (p. 257) shows that “high fat soya flour”
was used at the level of 20% in formula No. 4.
“Mixtures containing 20 per cent of high-fat soya
flour, or dried beet pulp, or as much as 60 per cent of dried
whey resulted in slower growth rates and more digestive
disturbances than the other mixtures studied.” Address:
Animal Nutrition Lab., Dep. of Animal Husbandry, Cornell
Univ., Ithaca, New York.
5112. Boswell, Victor R.; Wester, Robert E. 1951. Growing
vegetables in town and city. USDA Home and Garden
Bulletin No. 7. 40 p. March. See p. 1-2, 12, 19-23, 36.
Reprinted in 1958, 1962.
• Summary: Table 1 (p. 11) shows “Some common
vegetables grouped according to the approximate times they
can be planted and their relative requirements for cool and
warm weather.” Under “Cold-tender or heat-hardy plants for
late-spring or early-summer planting,” soybeans are listed
twice under: (1) “Plant on frost-free date.” and (2) “Good for
summer planting.”
In tables 2 and 3 “Earliest safe planting dates and range
of spring-planting dates for vegetables in the open” (p. 1821), soybeans are mentioned once on each of the four pages.
Table 4 “Seeds and space required for vegetables
when grown intensively for hand culture” (p. 22) states for
soybeans: Approximated distance between rows: 24-36
inches. Approximated distance between plants or hills in
rows: 3 inches. Depth to cover seeds or roots: 1½ inches.
Seeds or plants required for 1 foot of row or per hill: 5.
Required for 100 feet of row: ½-1 pound. Required for 1
acre: 45-90 pounds.
The rather long section on soybeans (p. 35) states:
“Vegetable varieties of soybeans are rapidly increasing in
popularity in America, as gardeners become more familiar
with them as a food crop. The soil and cultural requirements
and methods of growing them are essentially the same as
for bush forms of common beans. Soybeans, however, are
slower growing than most garden beans, requiring 3 to 5
months for maturity, and warmer weather. They also are
taller growing, the larger, later varieties requiring a greater
distance between rows than dwarf snap beans. Small, early
varieties may be planted in rows as close as 2 feet, but the
larger, later ones require 3 feet between rows. (See table 4.).”
“Some of the more widely grown varieties and the
number of days until their green edible stage when grown in
the Corn Belt follow: Giant Green, 90 to 95 days; Bansei, 95
to 100 days; Jogun, 100 to 110 days; Hokkaido, 100 to 115
days; and Imperial, 110 to 120 days. In cooler sections the
rate of development will be slower. Only the early varieties
should be grown in the more northerly States, and the
medium or late varieties in the South.”
“For use as a green vegetable, soybean pods should
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be harvested when the seeds are fully grown but before the
pods turn yellow. Most varieties produce beans in usable
condition over a period of a week to 10 days. The green
beans are difficult to remove from the pods unless the pods
are boiled or steamed 4 to 5 minutes, after which they are
easily shelled. The beans are prepared for the table in much
the same way as lima beans or garden peas.” Address:
Crops Research Div., Agricultural Research Service, USDA,
Washington, DC.
5113. Murakishi, Harry H. 1951. Purple seed stain of
soybean. Phytopathology 41(4):305-18. April. [31 ref]
• Summary: The symptoms of this disease, caused by
Colletotrichum kikuchii, are discussed. Address: Formerly
Univ. of North Carolina at Raleigh; Presently Asst. Plant
Pathologist, Hawaii Agric. Exp. Station, Honolulu, Hawaii.
5114. Soybean Digest. 1951. Trend to solvents. April. p. 30.
• Summary: The USDA, “through information obtained
from the Bureau of the Census, has reported the quantity of
soybeans processed by each of three methods–screw press,
solvent extraction, and hydraulic press–during the crop year”
from 1 Oct. 1949 to 30 Sept. 1950. The report prepared by
the Production and Marketing Administration, shows (for
the total crush): Solvent extraction method 56%, screw press
41%, and hydraulic press 3%.
A large table shows survey results from 1945-46 to
1949-50, and addition related information, in detail.
5115. Soybean Digest. 1951. Soys in Georgia. April. p. 9.
• Summary: According to U.R. Gore of the Georgia
Experiment Station (Experiment, GA), a ready market has
encouraged the growing of soybeans in Georgia for seed as
well as hay.
“Gore says soybeans can be grown on most soil types in
Georgia.”
5116. Johnson, Howard W. 1951. Soybean seed treatment.
Soybean Digest. May. p. 17-20. [1 ref]
• Summary: Soybean seed treatment is recommended in the
South. Address: Senior Pathologist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils and Agricultural
Engineering, Agricultural Research Administration, USDA.
5117. Woodworth, C.M. 1951. Re: Congratulations and
appreciation upon Dr. W.L. Burlison’s retirement from the
University of Illinois. Letter to Dr. W.L. Burlison, Head,
Dep. of Agronomy, 212 Davenport Hall, University of
Illinois, June 4. 1 p. Typed, with signature.
• Summary: “Dear Doctor Burlison: Please accept my
hearty congratulations on your retirement as Head of the
Department of Agronomy, University of Illinois. Mrs.
Woodworth joins me in wishing you and Mrs. Burlison good
health, much happiness and prosperity in the years ahead.

“It has been a pleasure to work with you over this 30year period just past. I hope I have in a measure justified the
confidence you placed in me nearly 31 years ago when you
recommended my appointment to a position on your staff. I
was young and inexperienced then and I had lots to learn. I
shall never forget the patience and tolerance you exhibited
toward me during a few trying times back in the 20’s. The
outcome might have been different without your help and
guidance.
“I have never known a more conscientious man than you
are. You have made administration your job and business,
and nobody ever worked at it harder than you have. I have
been amazed how well you can stand so many demands on
your time and patience without getting ruffled, peevish or
just plain ‘mad.’
“You have set before your staff and to the University
in general an outstanding example of honest, personal
integrity, and self-sacrificing service. You have ‘leaned over
backwards’ in trying to do right and to be just and fair in all
your dealings with the staff and your handling and use of
University property. Your unselfish attitude also won for you
the respect and trust of the public. I hope we can keep the
democratic spirit and close personal relationships we have
enjoyed during your administration.
“Mrs. Woodworth and I would like to see you take some
of those trips and vacation outings you neglected to take
during these past 30 years. Just forget budgets, appointments,
committees and personnel worries and enjoy yourselves.”
Note: The original letter is at the University of Illinois
archives, in the Burlison Papers (R.S. 8/6/22). Address: Prof.
and Plant Breeder, Univ. of Illinois, Urbana, Illinois.
5118. Ling, Lee. 1951. Bibliography of soybean diseases
[1882-1950, annotated]. Plant Disease Reporter, Supplement
(USDA) No. 204. p. 109-73. June 15. [503 ref]
• Summary: This pioneering bibliography contains an
annotated list of 503 titles of the papers published from
1882-1950 on soybean diseases, including a number on
soybean diseases in the Orient; many of these documents are
not easily accessible to western readers. This bibliography
was initiated while the writer was engaged in studies of
soybean diseases in western China during the Sino-Japanese
war (1930-1940s). The references are listed alphabetically
by author. Indexes are by disease type. The excellent
bibliography by Sinclair and Dinghra (1975) is basically
as expansion of Ling’s work. Address: Div. of Mycology
and Disease Survey, Bureau of Plant Industry, Agricultural
Research Administration, USDA, Washington DC.
5119. Chicago Daily Tribune. 1951. Soy bean professor.
June 27. p. 16.
• Summary: A warm and humorous tribute to Prof. W.L.
Burlison, head of the Department of Agronomy, Univ. of
Illinois. It begins: “On Sept. 1 the University of Illinois is
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putting another of the impractical dreamers of its faculty
on the shelf, with nothing but a modest pension and the
gratitude and respect of a few hundred thousand farmers
to comfort him. He is Prof. W.L. Burlison, head of the
department of agronomy [crop growing] since 1920.
“Prof. Burlison’s idiosyncrasy was the belief that soy
beans, a crop on which a few million heathen peasants
subsisted on the bleak plains of Manchuria, could compete
with King Corn on the prairies of Illinois.”
5120. Lathwell, D.J.; Evans, C.E. 1951. Nitrogen uptake
from solution by soybeans at successive stages of growth.
Agronomy Journal 43(6):264-70. June. [21 ref]

Address: Dep. of Agronomy, Ohio Agric. Exp. Station,
Wooster, OH.
5121. Leader, agricultural statesman friend: A tribute to
William Leonidas Burlison, both as a friend and for his
thirty years as head of the Department of Agronomy of the
University of Illinois. 1951. Urbana, Illinois. 37 p. Illust. No
index. 20 x 20 cm.
• Summary: This undated, comb-bound booklet was
presented to Dr. W.L. Burlison in June 1951 in a ceremony
at the University of Illinois campus honoring him before his
retirement on 1 Sept. 1951. It is filled with letters of praise
from his colleagues, photographs, quotations from him, and

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1906
the story of his life.
The first page is devoted to this quote: “There is no limit
to the good a man can do if he does not care who gets the
credit.” [by Charles Edward Montague in Disenchantment,
1922, Chapter 15, p. 260].
On the next page, J.R. Holbert states clearly that “this
is not ‘the Burlison story’ which we hope will one day not
too far in the future be written in its entirety. No attempt is
made here to be biographical. No attempt is made even to
record in any detail the programs honoring Dr. Burlison in
his retirement...”
Among the many letters of tribute in this booklet
are those from: Everett Mitchel, National Broadcasting
Company. Edward J. Dies, Washington, DC. H.T. Morris,
Staley Manufacturing Co. R.J. Laible, Funk Bros. Seed Co.
Dr. George H. Dugan, Univ. of Illinois. Arthur F. States,
States Farms. Thomas H. Roberts, DeKalb Agricultural
Association, Inc. Charles B. Shuman, Illinois Agricultural
Assoc. Howard D. Doane, Doane Agricultural Assoc. E.D.
Griffin, Allied Mills. J. Frank Ziegler, Scully Estate. Wheeler
McMillen, Farm Journal. Ruth-Helen, his daughter. Arthur C.
Paige, Prairie Farmer. Andrew H. Wright, Univ. of Chicago.
Photos show: (1) W.L. Burlison (portrait etching,
1951). (2) The Oklahoma A.M. 1905 football team; receiver
Burlison is holding the ball. (3) Burlison with a college octet
that sang harmony. (4) Burlison dressed in cap and gown in
1915 as he receives his PhD degree from the University of
Illinois at Urbana-Champaign. (5) Burlison speaking via a
microphone to an audience in 1929.
(6) Burlison seated at his office desk in 1951, shortly
before his retirement. (7) Eugene D. Funk, Sr. (portrait, who
worked and cooperated closely with Dr. Burlison to promote
soybeans in Illinois). (7) Illinois Governor Lowden (portrait
photo). (8) Dr. Burlison in 1921 standing in the Small Grain
Research Field on Watson Farm. The grain is higher than his
waist and a car is in the background. (9) Burlison standing
by a sign that reads: “The Morrow Plots, America’s oldest
soil experiment field, established 1867.” Burlison says: “This
work must go on.” (10) Rolling Illinois farmlands with one
small farm in the middle.
(11) Equipment for studying cold resistance and injury
to crops. (12) Three views of hybrid cord–which helped
speed the arrival of machinery and better profits to Corn
Belt farms. (13) Burlison with a castor bean plant during
World War II. The war focused interest on Burlison’s castor
bean research. (14) Burlison and another man (perhaps
Woodworth) standing in a field of waist-high soybeans,
inspecting the plants.
Location: Univ. of Illinois at Urbana-Champaign–
Alumni and Faculty Morgue File (Record Series 26/4/1).
Address: Urbana, Illinois.
5122. Rollefson, A.M.; Agnew, D.B.; Keirstead, C.H. 1951.
Improving soybean marketing through farm storage. USDA

Agriculture Information Bulletin No. 57. 28 p. June. Revised
1957. [54 ref]
• Summary: “Introduction: “The soybean is the principal
oilseed crop, measured by volume of production or by farm
value, of the United States. Each year since World War II,
production of soybeans for beans has exceeded 180 million
bushels, with a record 287-million-bushel harvest in 1950.
Future soybean crops appear likely to exceed 225 million
bushels annually, in the absence of acreage limitations or
unfavorable conditions during the growing or harvesting
seasons.
“Early in World War II, soybean production had doubled
from 1939 levels, and in 1942 it exceeded cottonseed
production for the first time. Each year during the war, the
quantity of soybeans harvested increased, with soybeans
continuing to exceed cottonseed in production.
“Many factors contributed to this rapid expansion.
Soybeans offered farmers a source of cash income between
the customary selling times for wheat and corn. Prices of
soybeans were maintained during the war at favorable levels
relative to other principal crops. Soybean harvesting was
mechanized, while the labor shortage for cotton harvesting
was acute in many localities during the war. On farms
where soybeans replaced part of the cotton or corn acreage,
total machinery and labor requirements for planting and
harvesting were spread out over a longer period, and peak
requirements were reduced. In the Midwest, and more
recently in the mid-South, improved varieties resulted in
higher yields and lower-cost production through increased
efficiency in cultivation and harvesting; new varieties were
widely available for planting in areas north and west of
the prewar areas of commercial soybean production; the
efficiency and capacity of crushing plants increased along
with the expanded production.
“Much of the rapid expansion in soybean production
and soybean product consumption resulted from more than
10 years’ research by State agricultural colleges, commercial
seed firms, oilseed crushers and product manufacturers, and
the U.S. Department of Agriculture. Until recently, soybean
research has been principally concerned with problems of
production, processing, and utilization, with relatively few
studies of broad marketing problems. Most of the research
directly affecting soybean farmers has dealt with increasing
net yields and reducing production costs.
“Many farmers have increased their returns from
soybeans by obtaining better yields and reducing cost of
production, but relatively few have done so by obtaining
better prices. Better prices–and more profitable returns–
usually can be obtained by many farmers, however, by taking
advantage of seasonal price variation. Soybean growers can
avoid selling at depressed harvest-time prices simply by
storing the soybeans for later sale. They can provide storage
on their farms or they can store at commercial warehouses, if
space is available. And while increasing their soybean profits
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through storage, they will be helping to reduce other serious
marketing problems.
“How Storage Affects Soybean Marketing: Soybeans are
marketed much as are the cereal grains, but they are utilized
quite differently. More than nine-tenths of the soybean crop
harvested each year is crushed for oil and meal. Somewhat
less than 10 percent is used for planting seed, and the
quantity fed to livestock is almost negligible.
“Limited quantities are exported as beans, but crushing
is the major essential in soybean marketing. Furthermore, the
greater part of soybean oil goes into the manufacture of food
products–mainly shortening, margarine, mayonnaise, and
salad oil–for which uses it must be refined. Value of the oil
varies both with refining loss and final quality.
“About nine-tenths of the soybean meal goes into
livestock feed, and a minor part is used industrially in
plastics, adhesives, and many other products. As a rough
approximation, the oil and the meal in a bushel of soybeans
usually are of about equal value...” Address: USDA
Agricultural Economists.
5123. Strayer, George M. 1951. What is ahead in soybean
chemurgy. Chemurgic Digest. June. p. 25-29.
• Summary: “There is probably no agricultural crop grown
in America today on which acreage and bushel production
has increased so rapidly as has the production of soybeans
during the past 20 years. Twenty-five years ago the crop was
practically unknown, except for a few small isolated areas. In
checking the report of the meeting of the American Soybean
Association for 1924 I find the following statement, made by
our good friend J.C. Hackelman, of the University of Illinois:
“’The soybean has made a place for itself, and is in
northern agriculture to stay. Like any new crop in a strange
land, it is being grown by novices with all degrees of
success. In spite of such handicaps it has made the most
phenomenal increase in acreage of any crop now grown in
the Corn Belt. Jumping from a comparative dot on the map,
25,000 acres in the five central Corn Belt states in 1919 to
a noticeable area, 1,189,000 acres, in 1924 constitutes a
significant change in northern agriculture.’
“That quotation was lifted verbatim from a report
written 25 years ago. At that time there were no soybean
processing facilities as we know them today. None of the
food and industrial products in which soybeans and soybean
derivatives are now used was more than a dream. It was not
until 1924 that the United States Department of Agriculture
considered the soybean crop of sufficient importance to
gather statistics on it,...”
“Soybean glue for the plywood industry during the past
year has utilized over 4 million pounds of soy protein each
month, now one of the major industrial markets.” Address:
American Soybean Assoc., Hudson, Iowa.
5124. Beckel, Arthur C.; Belter, P.A. Assignors to the

USA as represented by the Secretary of Agriculture. 1951.
Reversible vegetable gel. U.S. Patent 2,561,333. July 24. 2 p.
Application filed 25 Jan. 1949.
• Summary: Soybean flakes are extracted using ethyl alcohol
solvent. Address: Pekin, Illinois.
5125. McAlister, Dean F.; Krober, Orland A. 1951.
Translocation of food reserves from soybean cotyledons
and their influence on the development of the plant. Plant
Physiology 26(3):525-38. July. [14 ref]
• Summary: “This study was initiated to determine the
quantitative relationships between the various reserve
constituents in soybean seeds as they are used by the
developing seedling, and the effect of removal of the food
supply contained in the cotyledons on subsequent growth
of the plants. Many investigations have dealt with the
transformations which occur in the reserve food materials in
seeds of crop plants as germination proceeds. Few studies,
however, have been concerned with the rate of transfer of
these foods to the seedling.
“No reports have been found in the literature on
how long the seedling is dependent on the reserves in
the cotyledons for successful establishment and later
development. This information was desired for use in
mineral nutrition studies on soybeans particularly where
the effects of limiting levels of some of the major nutrients
are being investigated. At starvation levels of nutrition, it
was felt that the amount of a particular element supplied by
the cotyledons may be sufficient to influence experimental
procedure.”
“Contribution No. 210 from the U.S. Regional Soybean
Laboratory, Division of Forage Crops and Diseases, Bureau
of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, U.S. Department
of Agriculture, Urbana, Illinois.” Address: U.S. Regional
Soybean Lab., Urbana, Illinois.
5126. Smith, A.K.; Johnsen, V.L.; Derges, R.E. 1951.
Denaturation of soybean protein with alcohols and with
acetone. Cereal Chemistry 28(4):325-33. July. [7 ref]
• Summary: An investigation of the denaturation of protein
in soybean meal by various concentrations of methanol,
ethanol (ethyl alcohol), isopropanol, and acetone in the
temperature range of 30-75ºC, and for various lengths of
time. Denaturation is a measure of the change in water
dispersibility of the protein before and after treatment of the
meal with the various solvents. Address: Northern Regional
Research Lab. & Bradley Univ., Peoria, Illinois.
5127. Soybean Digest. 1951. Honor Dr. Burlison in his
retirement. July. p. 23.
• Summary: W.L. Burlison of Illinois, one of the founders of
the multi-million-dollar soybean industry, was given signal
honors by three different groups of his friends during June.
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“Burlison, known widely for his championing of
soybeans since the time when the crop was still little
known, is retiring Sept. 1 after 31 years of service to Illinois
agriculture. He served 31 years of that time as agronomy
department head at the University of Illinois.
“The occasions when Burlison was honored in June:
“June 8, a large group of campus and university people
staged a recognition banquet for him.
“June 21, Chicago Farmers Club made its 1951 meeting
a recognition of his efforts. He helped found the club.
“June 26, two functions were on the Illinois campus
by the Illinois Improvement Association, the Illinois Seed
Dealers, National Soybean Processors Association, American
Soybean Association, and other organizations. Dr. Burlison
was honored by the Dinner Bell program over Radio Station
WLS and a banquet at 6:30 p.m., when the program, “This Is
Your Life” was presented in his honor.”
5128. Soybean Digest. 1951. Oilseeds in Norway. July. p. 23.
• Summary: USDA’s Foreign Crops and Markets reports that
of the total vegetable oils consumed in Norway, 18,650 tons
was coconut oil, 9,050 tons was linseed oil, 4,150 tons was
soybean oil, and 3,650 tons was peanut oil.
“Imports of oil-bearing materials included 31,788 tons
of copra, 28,063 tons of flaxseed, 22,517 tons of soybeans,
and 9,039 tons of peanuts.”
5129. USDA Production and Marketing Administration,
Grain Branch. 1951. Soybean meal, 41 percent: Average
wholesale price per ton, bagged, Minneapolis, 1931-32
to date (June 1951). Washington, DC. 1 p. Unpublished
manuscript.
• Summary: Prices are given monthly from Oct. 1931
($23.40) to June 1951 ($79.25). The highest monthly price
($112.45) was in Jan. 1948. The highest average annual price
($92.55) was in 1948. Address: Washington, DC.
5130. Gilliland, C.B. 1951. Storing soybeans. USDA
Production and Marketing Administration, Marketing
Activities 14(8):8-11. Aug.
Address: Washington, DC.
5131. Hammond, L.C.; Black, C.A.; Norman, A.G. 1951.
Nutrient uptake by soybeans on two Iowa soils. Iowa
Agricultural Experiment Station, Research Bulletin No. 384.
p. 460-512. Aug. [31 ref]
• Summary: “Summary: The rates of dry matter production
and of nitrogen, phosphorus, potassium, calcium and
magnesium absorption were determined by measurements on
samples of unfertilized, inoculated, soybean plants harvested
periodically throughout the 1946 season from two different
areas in the same field. One area was located on Webster
silt loam, and the other was located on Clarion loam. The
Webster soil contained larger amounts of available nutrients

than did the Clarion soil, but both soils were relatively well
supplied with the nutrients under examination except for
phosphorus, which was low in the Clarion soil.
“The weather conditions were favorable for the growth
of soybeans. The acre yields of beans were 43.0 and 25.9
bushels on the Webster and Clarion soils, respectively.
“Nitrogen was absorbed in greater amounts than
were any of the other nutrient elements studied. Analyses
indicated the presence of 184 pounds of nitrogen per acre in
mature soybean plants on the Webster soil. The maximum
absorption rate of 4.4 pounds per acre daily occurred
during the interval 94 to 101 days after planting. There was
considerable redistribution of the nitrogen within the plant
in the latter part of the season. During the period from the
eighty-seventh day to maturity at 135 days, the total nitrogen
content of the plant increased 48 pounds per acre, but the
nitrogen content of the seeds and pods increased 121 pounds
and that of the remainder of the plant decreased 73 pounds.
Nitrogen was also lost from the pods. On the one-hundredeighth day, the pods contained 18 pounds of nitrogen per
acre, and at maturity on the one-hundred-thirty-fifth day
they contained only 7 pounds. In the mature plants, the
distribution of the total nitrogen was 4 percent in the stems
and roots, 12 percent in the leaves, 4 percent in the pods and
80 percent in the grain.
“Phosphorus was absorbed in smaller amounts
than were any of the other elements investigated. The
mature plants on the Webster soil contained 17 pounds of
phosphorus. The maximum absorption rate of 0.35 pound
per acre daily occurred during the interval 80 to 87 days
after planting. The behavior of phosphorus paralleled that
of nitrogen, both nutrients showing considerable transfer to
the developing seeds and pods. During the period from the
eighty-seventh day to maturity at 135 days, the total amount
of phosphorus in the plant increased 4.6 pounds per acre,
but the phosphorus content of the seeds and pods increased
11.4 pounds and that of the vegetative portion of the plant
decreased 6.8 pounds. In the mature plants, the distribution
of the total phosphorus was 4 percent in the stems and roots,
10 percent in the leaves, 4 percent in the pods and 83 percent
in the grain.
“Potassium was absorbed to the extent of 56 pounds
per acre on the Webster soil. The maximum absorption rate
was 1.7 pounds per acre daily during the interval 87 to 94
days after planting. From the eightieth day to maturity at
135 days, the total potassium content of the plants increased
24 pounds, but the potassium content of the seeds and pods
increased 46 pounds and that of the vegetative portion of
the plant decreased 22 pounds. In the mature plants, the
distribution of the total potassium was 5 percent in the stems
and roots, 6 percent in the leaves, 17 percent in the pods and
72 percent in the grain.
“Calcium was absorbed in amounts second only to
nitrogen. The mature plants contained 105 pounds of calcium
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per acre on the Webster soil. The maximum absorption rate
of 2.8 pounds per acre daily occurred during the interval
73 to 80 days after planting. In contrast to the behavior of
nitrogen, phosphorus and potassium, the amount of calcium
in the vegetative portion of the plant increased during the
development of the seeds and pods. There was but little
movement of calcium to the grain. In the mature plants, the
distribution of the total calcium was 9 percent in the stems
and roots, 77 percent in the leaves, 8 percent in the pods and
6 percent in the grain.
“Magnesium was absorbed to the extent of 6.6 pounds
per acre by the plants on the Webster soil. The maximum
absorption rate of 1.5 pounds per acre daily occurred during
the interval 73 to 80 days after planting. With magnesium, as
with calcium, the rate of uptake from the soil exceeded the
rate of transfer to the seed, so that the magnesium content of
the vegetative portion of the plant increased during the time
the seeds and pods were developing. In the mature plants, the
distribution of total magnesium was 15 percent in the stems
and roots, 66 percent in the leaves; 9 percent in the pods and
11 percent in the grain.
“Although the yield of soybeans was much lower on the
Clarion soil than on the Webster soil, the composition and
behavior of the plants on the two soils was similar in most
respects. The major difference was with phosphorus, which
was evidently deficient in the plants on the Clarion soil. As
the plants increased in age, the phosphorus percentage in
plants on the Clarion soil became progressively lower than
that in plants on the Webster soil. During grain formation,
there was a relatively greater translocation of phosphorus
from the vegetative portion of plants on the Clarion soil
than on the Webster soil. The phosphorus percentage in the
grain was 0.44 on the Clarion soil and 0.60 on the Webster
soil. The percentages of other nutrients in the grain showed
practically no difference between soils.” Address: Dep. of
Agronomy, Ames, Iowa.
5132. Soybean Digest. 1951. Swedish plant breeder studies
U.S. soybeans. Aug. p. 18.
• Summary: “Sven J.A. Holmberg, plant breeder of
Norrkoping, Sweden, was in the United States for seven
weeks studying soybeans. He embarked for Sweden July 13.
Note: He probably arrived in the United States on about May
20.
“Holmberg, of Algot Holmberg & Sons Seed Co. of
Norrkoping, through intensive breeding and selection, has
produced some strains of soybeans having considerable
promise for certain sections of Sweden, though in general
soybeans are not considered adapted to Sweden’s northern
climate.
“His trip to this country was an Economic Cooperation
Administration project in cooperation with the U.S.
Department of Agriculture. His studies here included the
breeding and production of the crop, its processing and use

of soy products in human food. Sweden is mainly interested
in soybeans as human food.
“While in the U.S., Holmberg’s itinerary took him
to Washington D.C., and seven states, where he spent
considerable time at USDA laboratories, state universities,
with soybean processors, growers and manufacturers of soy
foods. His visits included the headquarters of the American
Soybean Association at Hudson, Iowa, where he spent
several days with Secretary-Treasurer Geo. M. Strayer and
the staff of the Association.
“Holmberg has been in this country twice before, in
1938 and 1940.”
A photo shows Sven Holmberg (right) and Paul C.
Hughes, field service director of the American Soybean
Association, as they check the roots of a soybean plant for
nodulation near Hudson, Iowa.
5133. Soybean Digest. 1951. Manchurian beans are back in
Europe. Aug. p. 31.
• Summary: “The re-entrance of Manchurian soybeans into
Western Europe on a fairly large scale is a development of
considerable interest to American farmers, according to Paul
E. Quintus, marketing specialist of the Office of Foreign
Agricultural Relations, U.S. Department of Agriculture.
“Quintus recently visited the European continent. His
conclusions are set forth in a Foreign Agriculture circular.
“While the quantity of Manchurian soybeans is still
small in terms of prewar trade (about 10 percent) its
significance is great, says Quintus. The East needs Western
goods and soybeans are one of the best trading commodities
for this purpose. Now that trading arrangements have been
worked out, the volume can be expected to increase.
“Competent observers believe that at least 18 million
bushels of Manchurian soybeans will reach Western Europe
from the 1951 crop if the international situation does not
change for the worse. If the situation improves, trade could
conceivably return to the prewar rate of some 85 million
bushels of soybeans, including the bean equivalent of
soybean oil.
“The Europeans who commented on this trade generally
expressed a strong preference for Manchurian beans over
those of United States origin. The Manchurian soybeans
were said to have a higher oil content, fewer brokens, and
less foreign matter. Moreover, they preferred the method of
sale, which is based on inspection at port of arrival with a
guaranteed 17 percent oil content.
“It is probably accurate to conclude that the Communists
are bent on winning back the European markets and are
doing an especially good job on quality as an important step
in this direction.
“Another consideration is that Manchurian supplies
are generally available in the form of beans rather than
crude or refined oil. The cake and meal is urgently needed
for livestock feed in Europe. And the oilseed crushing
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industries of Western Europe are greatly overexpanded in
terms of available raw materials. Assuming competitive
prices, soybeans from Manchuria would be preferred to a
corresponding quantity of soybean oil from the U.S., quite
aside from any considerations of quality. In France and
Western Germany particularly, many rebuilt and modernized
mills are operating at a fraction of capacity and face a
desperate economic situation.
“Also, Manchurian soybeans can be bought without
dollar exchange. As long as dollar balances remain a problem
to European countries, Manchurian soybeans are in a
preferred position.”
5134. Soybean Digest. 1951. Greets successor [Burlison
greets Russell] (Photo caption). Aug. p. 31.
• Summary: This photo (2 by 3 inches) shows that “Dr. W.L.
Burlison, left, retiring agronomy department head at the
University of Illinois, congratulated Dr. M.B. Russell, his
successor at a noon luncheon June 26. Russell will supervise
about 55 research projects carried on by about 50 men with
a $500,000 department budget when he starts work Sept. 1.
Under his supervision will be nearly 3,000 test plots on the
200-acre agronomy farm at Urbana and 25 soils experiment
fields scattered throughout the state to test crops and soils
under different conditions.”
5135. Verma, A.B.S.; Kohnke, Helmut. 1951. Effect of
organic mulches on soil conditions and soybean yields. Soil
Science 72(2):149-56. Aug. [3+ ref]
Address: Purdue Univ. Agric. Exp. Station.
5136. Arthur D. Little, Inc. 1951. Marketing potential
for oilseed protein materials in industrial uses. USDA
Technical Bulletin No. 1043. 120 p. Sept. No index. 28 cm.
(A Research and Marketing Act Report). Summarized in
Soybean Digest, Dec. 1951, p. 26. [30 ref]
• Summary: This study was undertaken jointly with Bureau
of Agricultural Economics and Bureau of Agricultural and
Industrial Chemistry.
Contents: Summary regarding uses in industry.
Paper coating increasing in use. Woodworking glues a
large market. Other adhesive uses–some markets appear
promising. Water paints good potential market for oilseed
proteins. Rubber–latex adhesives. Plastics–limited potential
for oilseed proteins. Asphalt products–expansion in use of
oilseed proteins not probable. Supplies of oilseed proteins.
The quantity of oilseed protein consumed in industrial
uses has been increasing gradually for several years. The
decline in industrial use of protein has been attributable
chiefly to the use of starches and synthetics in the adhesives
fields.
Textiles offer an interesting potential for oilseeds:
Regenerated protein fibers. “Apparently the first large-scale
production of protein fibers from casein was initiated in

Italy in 1935. These fibers were sold there under the name of
Lanital. At the same time they were manufactured and sold
in Germany under the name of Tiolan, and in Belgium under
the name of Cargau.
“Soy-protein isolate has also been used in the
manufacture of fibers. In this country interest in this
development was noted, and as early as 1939 textile fibers
made from soy protein were exhibited. The soy protein fibers
manufactured in this country have been on an experimental
basis and have not reached commercial production. The
production of textile fibers from soy protein was noted in
Germany as early as 1940.”
Most of the fibers of this type show some color; only
casein fibers can be made almost white. None of these
fibers has yet achieved a dry tensile strength equal to that of
wool. Regenerated protein fibers tend to putrefy, because of
the action of bacteria and fungi, and tend to be deficient in
flexibility. The high cost of protein fibers in comparison with
rayon depends partly on the cost of the base raw materials
of pure proteins–which was about $0.20 per pound or more
compared with about $0.07 a pound for dissolving pulp.
5137. Cowan, J.C. 1951. Recent research developments on
soybeans at the Northern Regional Research Laboratory.
Soybean Digest. Sept. p. 33-36, 47.
• Summary: Contents: Introduction. Flavor stability [of
soybean oil]. Linolenic acid [degrades flavor stability
of soybean oil]. Work continues [on the flavor stability
of soybean oil, augmented by additional research at the
University of Pittsburgh [Pennsylvania] and the University
of Illinois. Both universities have contracts from USDA’s
Agricultural Research Administration]. Lecithin modified
[Chemically modified soybean lecithin and research on
the chemical, physical, and biological properties of the
individual phosphatide components]. Soy powder (soy
flour). Soy powder for Greece. Road oil [compounds from
soybean fatty acids derived from refining soybean oil which
show promise in the oiling of gravel and crushed rock roads.
Norepol, a rubber replacement, and Norelac].
Concerning soy powder: “You have undoubtedly noted
that I have used the term soy powder instead of soy flour.
A word of explanation is in order. When the word flour is
used in discussions, many of us immediately and naturally
think of wheat flour with its gluten. This gluten has the
unique ability when made into bread of stretching under gas
pressure generated by yeast fermentation and of retaining
much of that gas in the loaf. Since soy powder does not
contain gluten, it does not have this stretching ability.
“In order to reach our objectives for soy powder, there
are several technical improvements that need to be made. A
survey of the Soy Flour Advisory Committee indicated four
improvements of primary importance:
“1. Color of bread containing soy powder could be
improved.
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“2. Flavor and odor of bread containing soy powder
could be made more nearly like present bread.
“3. Loaf volumes of bread containing soy powder should
be equal to basic bread or bread containing dry milk solids.
“4. Handling characteristics of dough containing
soy powder should be improved to maintain production
schedules.
“It is quite evident to people who understand baking
technology that all four of these factors are important in
the modern loaf of bread and to the baking industry. It is an
important part of our program to measure as well as we can
by experimental baking procedures the magnitude of the
above factors and find methods of achieving more perfect
loaves.”
“Soy powder for Greece: During the past year we have
collaborated with Economic Cooperation Administration
and Production and Marketing Administration officials on
improving the use of soy powder in Greece. The Greek
bread, for economic reasons, is made from 90 percent
extraction flour, and contains no added sugar, shortening,
or improvers. Thus the loaf obtained is highly compact in
comparison with our bread. The addition of 5 percent soy
powder produces sticky, difficult-to-handle doughs, and
reduces the loaf volume of the bread. Our baking laboratory
showed that proper use of potassium bromate completely
eliminated these objectionable effects and gave a normal loaf
of bread. However, the small baking shops of Greece cannot
use modern baking procedures such as addition of bromate to
their dough. It was decided, with the approval of Economic
Cooperation Administration, to add potassium bromate to
the soy powder before shipping it to Greece. The bromated
soy powder was thoroughly mixed with wheat flour before
distribution in Greece. A trial shipment of 1,000 tons has
been made and early reports indicate that the addition of
potassium bromate to soy powder is improving the reception
which Greek bakers give to soy powder.”
A portrait photo shows J.C. Cowan. Other photos show:
(2) Cowan talking with Dr. Martin G. Weiss, Bureau of Plant
Industry, Beltsville, Maryland; and E.A. Buelens, Soya Food
Research Council, Chicago, Illinois. (3) Dr. C.W. Ofelt,
chemist, weighing dough near the electronically heated
rotary hearth baking oven at NRRL. Address: Northern
Regional Research Lab., Peoria, Illinois.
5138. Fairchild, David. 1951. Word from Fairchild: To the
editor. Soybean Digest. Sept. p. 106.
• Summary: Fairchild offers to present a speech to American
Soybean Assoc. members about the early work with
soybeans in America. “I know of no other plant introduction
from one large country to another which has as much
romance about it. Some day your association will publish a
book about the great accomplishments of your members and
the tremendous changes which the soybean has made in the
agriculture of North America.” Note: Dr. Fairchild is retired

senior agricultural explorer of the USDA. Address: Coconut
Grove, Florida.
5139. Packard, C.M.; Luginbill, P.; Benton, C. 1951. How
to fight the chinch bug. Farmers’ Bulletin (USDA) No. 1780
(Revised ed.). 21 p. Sept. See p. 7.
• Summary: The section titled “Plants not injured” (p. 7)
includes soybeans. Address: Entomologists, Div. of Cereal
and Forage Insect Investigations, Bureau of Entomology
and Plant Quarantine, Agricultural Research Administration
[USDA].
5140. Parker, M.W.; Borthwick, H.A. 1951. Photoperiodic
responses of soybean varieties. Soybean Digest. Sept. p. 2628, 30.
• Summary: Flowering soybean plants depends very largely
on the number of hours of darkness they receive each
day. Plants of many varieties are completely incapable of
forming flower buds unless they receive 10 or more hours of
darkness daily and plants of all varieties flower much more
quickly with daily dark periods of 14 to 16 hours than with
shorter ones. This reaction of soybeans to daily duration
of darkness has been known for a little over 30 years. It
was discovered by W.W. Garner and H.A. Allard, two
Bureau of Plant Industry scientists, who found that Biloxi
soybeans could be made to flower at Arlington, Virginia, in
midsummer if they were subjected daily to short days and
long nights. These workers, impressed with the fact that light
was acting in some peculiar way to control flowering called
the phenomenon ‘photoperiodism,’ a term meant to attach
special significance to the daily duration of light, i.e., the
length of day. This emphasis on the importance of the length
of the daily light period continued until about a decade ago,
when experiments showed that the daily duration of darkness
was the controlling factor.
“Since its discovery our knowledge of photoperiodism
has been greatly increased by studies made in various parts
of the world. Flowering of many kinds of plants was found to
be photo periodically controlled. Some flowered only when
days were short and nights were long. These were called
‘short-day’ plants. Others flowered best with long days and
short nights and were, therefore, called ‘long-day’ plants.
Still other kinds flowered equally well on all day-lengths and
were designated as ‘indeterminate’ or ‘day-neutral.’ Shortday plants include such well-known crop plants as soybean,
strawberry, hemp, millet, sorghum, and chrysanthemum,
while spinach, beet, and cereals such as wheat, oats, barley,
and rye are representatives of the long-day type. Tomato and
many varieties of green beans are typical examples of the
indeterminate class. A fourth class contains a limited number
of plants that flower only on intermediate daylengths. Sugar
cane is an outstanding example of this ‘intermediate’ group.
“Practical Applications: Immediately after
photoperiodism was discovered many very practical ways
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were found to make use of it to improve methods of crop
production. Plant breeders, for example, were able to
make early and late varieties bloom simultaneously as was
necessary if crosses between them were made. By artificially
controlling the day-length, breeders of some crop plants
could produce several generations per year, thus speeding up
production of new varieties. Artificial control of daylength
for greenhouse-grown crops such as chrysanthemum is now
being practiced very extensively and florists are able to
produce these flowers every week of the year. It is reported
that in Hawaii light is being used in sugar cane fields to keep
the plants vegetative so that they will continue to produce
new leaves for manufacture of sugar and new joints of
cane for its storage. These are only a few of the somewhat
spectacular ways in which knowledge of photoperiodism
benefits growers of many kinds of plants either directly or
indirectly.
“Although it seems improbable that the soybean grower
will find it profitable to use artificial light on a field basis
to control the flowering and fruiting of his crop he benefits
from an understanding of photoperiodism in other ways. He
cannot escape the fact that he is growing a crop each variety
of which has very specific daylength requirements. These
daylength requirements are so specific, in fact, that the best
performance of some varieties is restricted to zones little
more than 50 miles wide in the north and possibly somewhat
wider in the south. Although other environmental factors
have their effects on development of the crop, daylength is in
most cases the dominating one for soybeans.
“Differences in the rate of development of early and late
plantings of a variety in a particular region result from the
photoperiodic reaction. It has been noted, for example, that
plants from successive weekly plantings made in the first
part of the season may finally bloom almost simultaneously,
particularly if they are grown in middle or northern
latitudes. In southern latitudes early planted lots may flower
prematurely before the short days of spring have lengthened
sufficiently. In northern or central latitudes, however, they
bloom as soon as the nights increase to a length required
for that particular variety. Early planted lots thus have a
longer period in which to vegetate than late planted ones.
When nights of adequate length are reached plants of the
earliest lots are accordingly largest, have the most places
at which flowers can be formed, and thus produce the most
pods per plant. These facts must be taken into consideration
if field conditions make unusually late planting necessary.
An increased rate of planting of the variety or selection of
another variety having a different photoperiodic requirement
may partially counteract this effect of day-length.
“Daylength response may conceivably be a factor in the
production of seed of forage types of soybeans. Growing of
such varieties in latitudes south of those to which they are
best adapted as a forage crop results in development of a
shorter less vining type of plant that is easier to thresh.”

Also discusses: Leaf, the sensitive part. Duration of
darkness. Intensity of light. Other factors. Studies needed.
Photos: (1) “Soybeans grown with daily photoperiods
of 13, 13.5, 19, and 19.5 hours from top to bottom. The
varieties, Arksoy, Ogden and Volstate, are distributed at
random on each truck and thus cannot be individually
identified. Planted May 15 and photographed Aug. 11.”
(2-3) Portrait photos show (separately) M.W. Parker and
H.A. Borthwick.
(4) “Part of the equipment used to regulate length of
photoperiod for soybean experiment. The photoperiod house
is divided into 4 light-tight compartments each having
capacity for four trucks of soybeans. Each compartment
is equipped with a separate circuit of lights automatically
controlled by a time switch.” Address: Plant Physiologists,
Bureau of Plant Industry, Soils and Agricultural Engineering,
USDA, Beltsville, Maryland.
5141. Weiss, M.G. 1951. More and better soybeans through
research. Soybean Digest. Sept. p. 24-25.
• Summary: Discusses regions of adaptation, potentialities,
cultural studies, and limiting factors (especially diseases).
A photo shows Weiss. Address: Principal Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
USDA, Beltsville, Maryland.
5142. Times of India (The) (Bombay). 1951. High nutritive
value of soya beans: Interesting facts revealed by research.
Oct. 30. p. 2.
• Summary: The U.S. Department of Agriculture requested
from India seeds of improved soya bean varieties; herein lies
a tribute to research work conducted by the Indian Council of
Agricultural Research [ICAR].
Note: This is the earliest document seen (Sept. 2010)
that mentions the Indian Council of Agricultural Research. A
search on Google Books (Advanced) for “Indian Council of
Agricultural Research” and (soya or soyabean or soyabeans)
from 1928 to 1955 gets 25 hits / results; the earliest is dated
1939. The main focus of research was on the soyabean as a
fodder crop, although soyabean flour was also studied.
Investigations sponsored by ICAR and conducted
on soya-bean cultivation in the Punjab have been highly
successful. The purpose of these investigations was to
introduce soya bean varieties from outside the area,
acclimatise them to local conditions, and select the most
suitable varieties, considering both their agricultural and
dietetic properties.
ICAR collected about 90 soya bean varieties from places
as distant as Manchuria and the United Kingdom. All these
beans could be divided into two types by growth habit: (1)
Erect and compact types; (2) creeping types. The erect and
compact varieties generally proved superior; they ripened
earlier. Yellow seeds had, in general, a higher protein content
than black, chocolate, or green coloured seeds. Small seeded
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varieties tended to have hard seeds and to cook poorly.
Eventually, a yellow-seeded variety was selected from
a variety that came from Nanking, China. It is high yielding,
ripens early, and has good tasting seeds, which contain
43.2% protein and 19.5% oil. “Above all, this variety has
proved to be the best for the production of soya bean milk,
flour, biscuits, confections and other edible products.” The
best time of planting and rate of planting are discussed. The
Punjab was found to be best suited for hilly tracts; it yielded
more than 34 maunds (1 maund = about 82.28 pounds or
37.32 kg) per acre.
Wide variation in the nutritional composition was
noticed in the 25 varieties of soya beans grown at Ludhiana–
in the Indian state of Punjab.
The Punjab experiments have shown that up to 25% of
soya bean flour can be mixed with wheat flour without any
change in the appearance or flavour of the blended product–
which is good for making confectionery. Milk made from the
soya bean was found to have a peculiar flavor, but the curd
[tofu] was found to be palatable.
Experiments conducted at the Indian Institute of
Science, Bangalore, have shown that the nutritive value of
soya beans can be conserved and even enhanced by proper
processing and storage.
5143. Buelens, E.A. 1951. Soy flour for the export market.
Soybean Digest. Oct. p. 12-13.
• Summary: “New products of merit, such as soya flour, are
seldom readily accepted by the consumer. In the case of food
products the consuming public usually is rather skeptical.
Food made from soybeans has been successfully used
throughout the Orient for hundreds of years. The introduction
of soya flour as a basic ingredient in the manufacture of
foods in this country is comparatively recent. Soya flour was
first introduced to the baking, meat and other food industries
in the United States about 25 years ago. Little was known
about the chemical and functional properties of soya flour at
that time. It is not surprising that early experiments did not
always prove entirely satisfactory.
“The ever expanding interest in the chemistry of
proteins has brought about extensive research in the
production and utilization of soya flour. As a result, the
methods of processing soybeans for flours have been
radically changed and greatly improved in recent years. The
nutritive value of soya flour as well as the knowledge of its
proper uses are now well known and fully appreciated by
leading technologists. Today soya flour ranks high as a basic
ingredient used in the manufacture of a wide variety of food
products.
“Strictly speaking the term soya flour is a misnomer.
Soya flour conforms to this definition only in appearance.
The composition and functional properties of soya flour are
entirely different from those of any of the cereal flours. Soya
flour is basically a highly concentrated vegetable protein

material. The protein content of soya flour is not only high,
but numerous tests have indicated that it is nutritionally
adequate for the growth and maintenance of both infant
and adult. Soya flour can be used as a supplement for use
with other products which have a relatively low or deficient
protein content.
“In addition to being one of the richest and most
economical sources of essential protein, soya flour contains
large percentages of other valuable nutrients. It is an
important source of the B-complex vitamins and also
provides calcium, potassium and traces of other minerals.
“The three principal types of soya flour and soya grits
being produced today are the defatted, low fat and full fat
products. During 1948 there was produced approximately
505 million pounds or 252,500 tons of soya flour and soya
grits. It would take about 568,000 acres to grow the soybeans
required to produce this tonnage. During 1948 the direct
purchases by our government through the U.S. Army and
the Department of Agriculture accounted for roughly 430
million pounds of flour. The larger part of the flour purchased
by them during this year was shipped to Germany to feed
this protein hungry nation. The best estimates place the total
production of soybean meal at about 5 million tons per year.
If our domestic and export markets could be developed to
a point where they would continue to take approximately
250,000 tons of flour per year, 5 to 7 percent of the soybean
crop would find its way into edible soya flours and grits.
This could be a stabilizing factor on the market and would
be beneficial to the grower and processor. In 1950 the
production of edible soya flours and grits was approximately
95 million pounds or 47,500 tons. Compared with 1948 this
is a substantial reduction and is due to only 5 million pounds
being sold for export and nothing being purchased by the
government directly for shipment to foreign countries.
“Soy Food Council: The Soy Food Research Council
is in its 14th year. During this period it has been actively
carrying on and has kept in close contact with various
research projects which will help to develop and expand the
domestic and foreign markets. At the Northern Regional
Research Laboratory, Peoria, Illinois, within the past few
years they have installed a complete baking laboratory. The
acceptance of soya flour by the baker for use in bread can
be achieved only through producing a soya flour which will
make it possible for the baker to obtain uniform results.
“The investigation at the Northern Regional Research
Laboratory will, in general, be an effort to determine:
“1–The reasons for the rather low level acceptance of
soya flour by the baking industry.
“2–The reason for and establish the fundamental cause
of some of the deleterious effects caused by some soya flour.
“3–Develop methods and procedures for the
manufacture of a new and better soya flour.
“4–Through research, determine the best methods for
using various types of soya flours in bread and other baked
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products.
“Officials of the Agricultural Research Administration
have always looked favorably upon soya flour and have felt
that it will eventually have its place in food economy. This
year to date two 1,000 ton lots of defatted soya flour have
been purchased under the ECA program. This soya flour was
shipped to Greece. Distribution of this soya flour in Greece
is made to the mills under the jurisdiction of the Ministry of
Commerce in accordance with rules and regulations as issued
by the Food Ministry. Five percent of soya flour is mixed
with wheat flour of 90 percent extraction. Using soya flour at
this level a bread was produced which was uniform in taste,
had good color, volume, crumb and crust. The early reports
indicate that the results have been favorable.
“Northern Laboratory: The Northern Regional Research
Laboratory has done an outstanding job in its work on the
use of soya flour in bread and if the program in Greece
develops as is expected, much credit is due to this important
branch of the Department of Agriculture. It is estimated that
if soya flour is used in bread in Greece, they could consume
25,000 to 30,000 tons per year.
“In addition to the work being carried on at the Northern
Regional Research Laboratory similar research work is
being done at the University of Minnesota under the able
guidance of Dr. Geddes. Some of the work being done at the
University of Minnesota duplicates what is being done at the
Northern Regional Research Laboratory. We of the Soy Food
Research Council are of the sincere belief that the protein
fractionation work and baking tests being carried on at both
of these laboratories will eventually lead to a soya flour far
better than has ever been produced and that we will see the
day when it will readily be accepted for use in bread...”
A photo shows the “Soy flour baking laboratory at the
Northern Regional Research Laboratory.”
Note: From a speech by Mr. Buelens before the
convention of the American Soybean Association in Des
Moines, Iowa. Address: Chairman, Executive Board, Soya
Food Research Council.
5144. Lavallard, Marie L. 1951. Makes low-cost food from
soy flour, yeast and dried milk. Soybean Digest. Oct. p. 9, 23.
• Summary: “A small man driven by a mighty mission–that
aptly describes Dr. Barnett Sure, biochemist, who has been
head of the agricultural chemistry work of the Arkansas
Agricultural Experiment Station for 30 years.
“Dr. Sure has been interested in all phases of
nutrition for as long as he can remember. He is recognized
internationally for the research he has carried on at the
University of Arkansas. He is an independent discoverer of
vitamin E, which is essential for reproduction, and has done
considerable work on the role of vitamins in fertility and
lactation. His interest in healthy babies, healthy mothers, and
healthy people has driven him on for more than a quarter of a
century.

“For the past several years, that interest has concentrated
on the role of protein in health and disease. According to
him, with the overemphasis we have had on vitamins and
minerals during the last 30 years, nutritionists and the public
in general have failed to appreciate the significance of
proteins. He is out to correct that situation, and also, since
protein-rich foods are too expensive for many people in our
country and unavailable to people in many other countries, to
devise ways of supplementing cereal diets economically with
high-protein foods.
“His animal nutrition experiments, using albino rats,
have convinced him that replacing very small amounts of the
cereals in all-cereal diets with high-protein food results in
tremendous increases in growth, economy of food utilization,
and gain in weight per gram of protein intake. One of the
protein-rich foods he has used is soy flour; others are food
yeasts, non-fat milk solids, and peanut meal. The basic cereal
diets have included enriched wheat flour, milled white corn
meal, and polished rice.
“In his early tests with soy flour, he substituted 1, 3, and
5 percent enriched wheat flour with equivalent amounts of
soy flour in the presence of dried skim milk in proportions
which would be used in baking bread. These small amounts
of soy flour resulted in remarkable increases in body weight
and gain per gram of protein intake (or protein efficiency
ratio). For example, 1, 3, and 5 percent soy flour increased
the total protein in the ration by only 4.2, 12.5, and 20.8
percent, but resulted in increased gains in body weight of 55,
108, and 192 percent, and increased protein efficiency ratios
by 24, 45, and 60 percent, respectively.
“Improved proteins: Additions of soy flour improved the
proteins in milled white corn meal to an even greater extent.
Increases in growth were 86, 172, and 271 percent, and in
protein utilization, 47, 71, and 95 percent, respectively. The
soy flour also improved the quality of the proteins in milled
white rice, though not to as great an extent. As a side line
in his work, he discovered that the proteins in polished rice
are about three times as effective as those in enriched wheat
flour as body builders, and that both are more effective than
corn meal.
“In a comparison of the relative merits of various highprotein foods as supplements to the proteins in wheat flour
and corn meal when fed on the same nitrogen basis, he found
no marked differences between the food yeasts, soy flour,
dried non-fat milk solids, or dried buttermilk. The peanut
meal proved the poorest supplement...”
A small photo shows Barnett Sure holding up a test
tube. A good biography is also given. Address: Asst. Editor,
Arkansas Agric. Exp. Station.
5145. National Soybean Processors Assoc., Soybean
Research Council. 1951. The Duren disease: English
translations of pertinent foreign language articles. Vol. 1.
Soybean Research Council, National Soybean Processors
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Association, 3818 Board of Trade Building, Chicago 4,
Illinois. 101 p. Oct. Translations of 21 articles are included.
Edited by Warren Goss. [62 ref. Eng]
• Summary: During the early part of 1951, a number of
cattle deaths in the Midwest were tentatively diagnosed
as poisoning caused by the feeding of trichloroethylene
extracted soybean meal. The symptoms appeared identical to
those first described by Stockman in 1916.
Contents: Cover letter, by Warren H. Goss (dated 15
Oct. 1951). Foreword, by Goss. Bibliography: English
language (8 references). Translations (all typewritten) of
foreign-language documents: German, Finnish, French.
Bibliography: Foreign language: 30 references.
The cover letter is on Soybean Research Council
letterhead (3818 Board of Trade Building, Chicago. Phone:
HArrison 7-7605). Members: J.L. Krider, Chairman. O.H.
Alderks, Ernest Bechtel, H.C. Black, Francis E. Calvert,
James C. Fritz, Warren H. Goss, J.W. Hayward, M.
McMillan, Wesley Nelson, Kenneth Shuman, Robert L.
Terrill, Harold L. Wilcke.
The cover letter states: “Gentlemen: Enclosed is a
collection of translations we have prepared of foreignlanguage articles on the Duren disease, i.e., a hemorrhagic
illness in cattle which has been attributed to the feeding of
trichloroethylene-extracted soybean oil meal. Additional
articles are being translated, and copies will be sent as soon
as they are available. The present transmittal is being sent
without awaiting completion of the entire task, because many
research workers are anxious to obtain the material as fast as
it becomes available.
“Further information about these translations and the
manner in which they are being made available is contained
in the accompanying Foreword. We hope you will read it and
arrange to file or bind your translations in such a way as to
permit the addition of more from time to time.
“It is also hoped that this literature will prove of value
to the scientists in research institutions where investigations
of the Duren disease are in progress. The efforts of these
workers are deeply appreciated by the entire soybean
industry, and the Soybean Research Council offers this
material, as a contribution toward solving the problem.
“Yours sincerely, Warren H. Goss.”
The 2-page Foreword states: “During the early
part of 1951, a number of cattle deaths in the Midwest
were tentatively diagnosed as poisoning caused by the
feeding of soybean oil meal produced by extraction with
trichloroethylene. The symptoms, cause, and other features
of the ailment appeared identical with those described
by Sir Stewart Stockman (3) in 1916 and later by Ralph
Stockman (2). The former article, of which an abstract
also appeared in 1916 (1), is a well-documented study of
bovine mortalities which occurred first in 1912 in Southern
Scotland and of experimental feeding tests from which it was
concluded that, although soybean oil meal prepared by usual

extraction methods (benzine or hexane) is a valuable feed
ingredient, the use of trichloroethylene as a solvent in its
manufacture yields a product that is toxic to cattle. In another
contribution, Stockman (4) furnished data on the operating
conditions employed, in the mill where the suspect meal was
produced.
“Additional published information on this subject in
the English language is meager. Mimeographed reports by
Vollertsen (6), (7), were made available by E.I. du Pont
de Nemours a Co., Inc., in 1939 and 1941, the latter of
which presented indications that processing temperatures
influence the degree of toxicity in the finished meal. Through
the courtesy of Mr. H. Jasperson of J. Bibby Sons, Ltd.,
Liverpool, a report by Wakelam (8) was furnished to the
writer covering a literature search of the poisonous effects
attributed to trichloroethylene-extracted soybean oil meal.
Sweeney, Arnold, and Hollowell (5) included, in a bulletin
describing the trichloroethylene ex-traction process, a limited
review of the literature and a summary of the Vollertsen
results (7).
“Although occasional references to articles in the
foreign literature appear in some of the preceding Englishlanguage publications, not a great deal of attention seems
to have been called to a major outbreak of the same
hemorrhagic disease in Germany and nearby countries in
1923. Because it appeared first in the province of Duren, the
illness became popularly known as the “Duren disease”. A
perusal of certain German articles reveals that this particular
epidemic was very serious and was the object of intense
study and many scientific publications during the ‘twenties.’
Members of the Soybean Research Council were impressed
with the extent of the foreign-language literature and the
findings disclosed therein. In view of the apparent recurrence
of the disease in this country, the Council considers it
essential that all this material be made available in the form
of English translations.
“Through the cooperation of Council members, the
Minnesota and Iowa Agricultural Experiment Stations, and
the Northern Regional Research Laboratory, mimeographed
copies are being prepared of all pertinent foreign-language
papers that can be found in the literature. These number
forty-three at the present writing and, together with the
English-language references cited above, constitute as
complete a literature survey as we have been able to compile
of the Duren disease.
“The first mailing of these translations is furnished
herewith, and more will be sent to the same recipients as they
are completed. It is hoped that these will be filed or bound
in such a way as to permit the inclusion of additional articles
from time to time.
“The individual translators, most of whom performed
this task without compensation, have converted the foreign
literature into English as accurately as possible, but no
guarantee of accuracy is intended or implied. Readers are
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urged to consult the original foreign-language texts if in
doubt as to details of any of the experiments described and
statements contained herein. It is not always possible to
express in concise English the complete or exact import of
expressions used in other languages. The Soybean Research
Council, through its office at 3818 Board of Trade Building,
Chicago 4, Illinois, will gladly help anyone desiring to
consult original texts not readily available in libraries.
“The Duren disease is a baffling problem. Its study
is expensive and time-consuming because it affects
only bovines. Intensive research is needed to determine
specifically what the toxic principle is, how it can be avoided
or eliminated in the production of the meal, and how it can
be detected analytically. It is hoped that the preparation and
distribution of these translations will aid in the conducting
of these investigations. The Soybean Research Council is
deeply appreciative of the contributions made to this project
by the individual translators and extends its thanks to each.
“Warren H. Goss.”
Note: The numbers in parentheses refer to the Englishlanguage bibliography at the end the Introduction. Address:
Soybean Research Council, National Soybean Processors
Assoc., 3818 Board of Trade Building, Chicago 4, Illinois.
Phone: HArrison 7-7065.
5146. Soybean Digest. 1951. Williams transferred. Oct. p.
30, 32.
• Summary: “Dr. Leonard F. Williams, plant breeder for the
U.S. Regional Soybean Laboratory at Urbana, Illinois, has
been transferred to Columbia, Missouri, where he will carry
on an enlarged breeding program in cooperation with the
Missouri State Experiment Station, according to J.L. Cartter,
director of the Laboratory.
“The vacancy in Illinois was filled Aug. 1 by Dr. Robert
D. Osler who recently obtained his doctorate degree in plant
breeding from the University of Minnesota.”
5147. Probst, A.H. 1951. Re: Early naming of C612 soybean
varieties. Letter to Dr. J.L. Cartter, Dr. G.H. Cutler, Dr. W.C.
Etheridge, and 7 others, Nov. 2. 1 p. Typed, with signature on
letterhead.
• Summary: The “Purdue Agronomy Department soybean
committee met and proposed the following names listed in
alphabetical order: Clark, Jackson, Jefferson (preferred),
Perry, Scott, and Spencer” (acceptable); adapted for counties
in Illinois, Indiana, Missouri and Kansas.
Also discusses publicity and seed (“Please indicate the
approximate number of bushels of recleaned seed you expect
to have from the 1951 crop;...”). Address: Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
5148. Feaster, Carl V. 1951. Bacterial pustule disease
on soybean: artificial inoculation, varietal response, and
inheritance of resistance. Missouri Agricultural Experiment

Station, Research Bulletin No. 487. 26 p. Nov. [31 ref]
• Summary: “Condensed from theses submitted to the
faculty of the Graduate School of the University of Missouri
in partial fulfillment of the requirements for the degrees of
Master of Arts and Doctor of Philosophy.”
The bacterial pustule disease: of soybeans, caused
by Xanthomonas phaseoli var. sojensis Hedges, Starr and
Burkholder, has been the most prevalent disease affecting
soybeans in Missouri. The heaviest infections of the disease
were observed in the years 1945 and 1949. Over a period of
years, it has occurred more intensely in southeast Missouri
than in the remainder of the state.
“The disease was reported first in South Carolina
by Smith (28) in 1904. Hedges [1924] (20) observed its
occurrence in Texas, Virginia, Arkansas, North Carolina,
South Carolina and Louisiana during the early 1920’s.
Recently, it has been reported in all the soybean producing
areas of the corn and cotton belts...” Address: Columbia,
Missouri.
5149. National Soybean Processors Assoc., Soybean
Research Council. 1951. Seventh Symposium on Flavor
Stability of Soybean Oil. Chicago, Illinois. 174 p. Held 19
Nov. 1951 at the Bismarck Hotel, Chicago, Illinois. [97 ref]
• Summary: 46 people attended this one-day symposium.
Agenda:
Flavor Stabilization and Molecular Changes in HeatTreated Oils, by Dr. R.P.A. Sims, National Research Council,
Ottawa, Ontario, Canada
Volatile Cleavage Products of Autoxidized Soybean Oil,
by Dr. Herbert J. Dutton, Northern Regional Research Lab.
Volatile Cleavage Products of Autoxidized Methyl
Linolenate, by Dr. Herbert J. Dutton, Northern Regional
Research Lab.
Analysis of Fat Acid Oxidation Products by
Countercurrent Distribution Methods. IV. Methyl Linoleate,
by Dr. Karl T. Zilch, Northern Regional Research Lab.
Oxidation of Isolinoleic Acid and Isolation of the
Products of Oxidation, by Dr. B.F. Daubert, Research Dept.,
Koppers Company, Inc. Pittsburgh, Pennsylvania
Variations in the Chemical, Physical and Organoleptic
Properties of Soybean Oil Hydrogenated Under Widely
Varying Conditions, by Dr. Rex J. Sims, Swift & Co.
The Flavor Problem of Soybean Oil. XII. Nitrogen
Coordination Compounds Effective in Edible Oil
Stabilization, by Dr. Cyril D. Evans, Northern Regional
Research. Lab.
“Progress Report on Cooperative Taste Panel Studies, by
Miss Helen A. Moser, Northern Regional Research Lab.
Discussion of Evaluation of Shortening with Particular
Emphasis on Flavor, by Dr. John C. Cowan, Northern
Regional Research Lab. (No Write-up on This in Report)
Discussion of “Factors Affecting Flavor Stability of
Soybean Oil,” by Dr. H.C. Black, Swift & Co. Address:
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[3818 Board of Trade Building, Chicago, Illinois].
5150. Soybean Digest. 1951. Dr. David Fairchild, noted plant
explorer and pioneer worker with soybeans, was among
retired employees of the Bureau of Plant Industry honored at
the Bureau’s Golden Jubilee Oct. 24-26. Nov. p. 42.
• Summary: “Fairchild was among those on the staff when
the Bureau was founded in 1901.” Note: A Golden Jubilee
celebrates a 50th anniversary.
5151. Dawson Sentinel (Minnesota). 1951. Soy bean industry
has tremendous growth in last decade. 68(14):8. Dec. 7.
• Summary: In the United States soy bean acreage increased
from only about 25,000 acres in 1919, to 1,189,000 acres
in 1924, to 13,291,000 acres in 1950. In 1924, when USDA
began to recognize the importance of this new crop, its value
was estimated at about 11 million dollars.
Since 1939 in Minnesota, there has been a huge increase
in acreage and production. In 1938 Minnesota’s 30,000 acres
produced 504,000 bushels of soybeans. By 1950, however,
the state’s 1,057,000 acres produced 16,384,000 bushels.
Comparable figures are also given for Lac qui Parle county,
starting in 1947.
5152. Calland, J.W. 1951. The present status of soybeans as a
crop–The future. Soybean Digest. Dec. p. 18-20.
• Summary: “Recently while visiting with John S. Weskett,
president of the New Bern Oil and Fertilizer Co. of New
Bern, North Carolina, I was told that during the early
twenties, when we were just starting to grow soybeans in
the Midwest, he customarily shipped each year from 100 to
150 cars of soybean seed into Illinois and surrounding states.
Back then, North Carolina, Virginia, Mississippi, Kentucky
and Alabama were the five leading states in soybean acreage.
“In those days less than 5 million bushels of soybean
seed were produced annually in the U.S. and they were
not for processing. Fifteen percent was used as seed on
farms where produced, 25 percent fed to livestock, and the
remaining 60 percent sold very largely for seed. Only onefourth of the total soybean acreage was harvested for beans.
The balance went for hay, pasture, or for plowing under for
soil improvement. They were called ‘the poor man’s alfalfa.’
It was not until 1941 that one-half of our soybeans were
harvested for seed. Now, it is about 80 percent for seed for
the entire country and more than 90 percent for the Cornbelt
states. Alabama today harvests one-third of her soybean
acres for beans. There are yet many areas where soybeans are
still ‘the poor man’s alfalfa.’
“By 1930 one-half of the soybean crop had moved
into the Cornbelt. Today 90 percent of the soybeans for
processing come from six states–Illinois, Indiana, Iowa,
Ohio, Minnesota and Missouri. The acreage grown for all
purposes ran up to over 15 million in 1943. It has averaged a
little over 13 million for the past six years.

“One thing is sure. Our 1951 production will fall far
short of our needs. We never have had enough soybeans.
Even last year’s 290 million bushels won’t be enough. This
year is no time to sell the soybean crop short.
“It has been my good fortune to be quite definitely
interested in soybean production for the past 17 years. In
that time I have seen some mighty poor guesses about what
was going to happen to the soybean crop. I still see them.
Last fall there was to be the worst glut of soybeans at harvest
time that we had ever seen. There was no place to store
them and the market couldn’t handle them. All three of these
assumptions turned out to be exactly wrong. You remember
how the acres were going to be reduced by about 50 percent
in 1946 and how they were not. It can be pretty well
summed up by saying that everyone who has been selling
the soybeans short over the past two decades has been wrong
consistently.
“Well, while we are on production, let’s take a look at
the improvements which have come to the soybean since the
early twenties. These can be divided into three rather definite
periods according to one leading soybean breeder.
“1920-1930. Introductions: Thousands of introductions
were tested and compared. The more popular ones were
Manchu, Ito San, Peking, Virginia, Wilson, Black Eyebrow,
Early Brown, and Midwest.
“1930-1940. Introductions, Re-Selections: The favorite
varieties of this period were Illini, Dunfield, Mukden,
Mandell, Richland, and 10 or 12 strains of Manchu.
“1940-1950. Hybrids: Plant breeders crossed varieties
having desirable qualities in order to combine the good
qualities of each into new and superior strains. Their skill
has given us Chief, Earlyana, Lincoln, Hawkeye, Adams,
Wabash, Monroe, Blackhawk, Ogden, Roanoke, and
Volstate.
“Progress Made:
“Oil–Up 4 percent, from 17 to 18 percent up to 21 to 22
percent. A 25 percent increase.
“Yield–Up 100 percent.
“Lodging Resistance–Up 200 percent.
“Shattering–Up from shattering to non-shattering.
“Height–Not changed much.
“Maturity–10 days to two weeks earlier.
“Protein–Decreased slightly as oil content went up.
“Disease–Disease resistant work just started.
“What Can We Expect?
“Standing Ability–Varieties like Hawkeye now have
satisfactory standing ability and others will improve.
“Height–Present height appears to be o.k.
“Maturity–Will gain a little in earliness but will hold
yielding ability.
“Disease–Disease resistance will be incorporated.
“Here is an example of this progress: From the AK
of period I to the Illini of period II to the Adams of period
III. The Adams is the highest-oil-content variety we have
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today–22 percent on a dry basis. The credit for the increase
in oil content definitely goes to the plant breeders.
“The contribution of the plant scientists in selecting and
breeding improved and better adapted varieties, along with
greatly improved technology of production, processing and
marketing of soybean products, are doubtless the greatest
factors in explaining the amazing increase in soybeans the
past two or three decades.
“I think it is interesting to recall that a soybean variety
survey conducted in Ohio in 1944, just seven years ago,
showed only one-half of the growers using recommended
varieties and they were planting more than 50 others. Many
of these other varieties were definitely inferior ones while
others were too badly mixed to be called a variety. Elevators
and seed dealers were selling Manchu-type soybeans to
the growers. Manchu type was frequently any mixture of
yellow soybeans that happened to be in the bin. Maturity
dates might vary as much as two weeks among the varieties
making up such a lot of seed.
“Ohio growers have come a long way in soybean
varieties since 1944. Today Ohio recommends three
varieties–Monroe, Hawkeye, and Lincoln. Probably not more
than a dozen varieties are planted in the state.
“A 1951 variety survey, covering 30 states shows only
30 different varieties recommended by state crop specialists,
and these range from the early maturing varieties for
Minnesota to the late maturity group for Louisiana.
“Processing and Marketing: Again, we must go back
to North Carolina for the first processing of American
grown soybeans. The Elizabeth City Oil and Fertilizer
Co. made a run of 10,000 bushels in Dec. 1915, and W.T.
Culpepper, manager of the firm, reported that the operation
was successful. The first processing here in the Midwest
was by the Chicago Heights Oil Manufacturing Co., of
Chicago Heights, Illinois, in 1919. But, according to I.C.
Bradley, who was in charge of the operation, they brought
the soybeans from North Carolina. The following year they
put in two expellers and started to process a few Illinois
soybeans. As many of you know, Mr. Bradley has continued
to process soybeans for the past 32 years. He is at present
manager of the Allied Mills soybean plant at Taylorville,
Illinois.
“Cornbelt soybean growers have ample markets for their
soybeans. Processing plants already in operation and now
being built will have crushing capacity of at least 290 million
bushels.
“Now, just a word about this greatly expanded
processing capacity. It isn’t just bad guessing by the
processors. Much of it is simply progress. The industry is in
the process of changing over from the screw-press method
to the solvent extraction method. Much of the present screwpress capacity eventually may be eliminated. Moreover,
considerable potential soybean processing capacity is being
used part time, or in some cases, even full time in crushing

other oil seeds. In reality, the figure of 290 million bushels
is the approximate capacity that could readily be used for
soybeans if it were advantageous to do so.
“Nebraska doubled her acreage in 1950, came through
with a 24-bushel average yield, and produced more than a
million bushels of soybeans. The processing plants within
her borders can readily crush all of these, and plenty of
markets outside the state are bidding for Nebraska soybeans.
“In 1924, the first year the USDA considered the
soybean crop important enough to gather statistics on it, the
estimated value of the crop was about 11 million dollars.
Consider the 1950 crop worth approximately 1 billion
dollars.
“Soybean Oil Meal: The soybean grower is naturally
interested in knowing if increased production of soybeans
will find a market through soybean oil and soybean oil meal.
In my opinion, many important and effective forces are
constantly working to increase the demand for soybean oil
meal. In the past 15 to 20 years this demand has grown from
nothing to 5½ million tons annually.” Continued. Address:
Managing Director, National Soybean Crop Improvement
Council.
5153. Chemurgic Digest. 1951. Plant science 50th
anniversary. Dec. p. 16.
• Summary: This autumn, fifty years of plant science
were reviewed at the U.S. government’s Plant Industry
Station (Beltsville, Maryland) on the Golden Jubilee of the
establishment of the Bureau of Plant Industry within the
USDA.
There are now agricultural experiment stations in 45
states cooperating with the USDA to improve American
crops. Scientists presented papers showing the great
advances in agricultural sciences that have taken place over
the past 50 years. “Basic research has always provided
the basic key to outstanding contributions in field crop
improvement.”
5154. Probst, A.H.; Cutler, G.H. 1951. Perry soybean.
Lafayette, Indiana: Purdue Univ. Agric. Exp. Station. 2 p.
Unpublished typescript. Dec. 28 cm.
• Summary: “Perry is a new high yielding, high oil content,
lodging resistant soybean variety similar in maturity to
Gibson but about 5 days later than Wabash. This new variety
is well adapted as a full-season variety in southwestern
Texas.”
Contents: Introduction. Origin and development.
Description. Performance. Adaptation. Diseases.
A table shows: “Comparison of Perry with Wabash,
Chief, Patoka, and Gibson soybeans grown at three locations
in southwestern Indiana, 1945-1951.” Address: 1. U.S.
Regional Soybean Lab., USDA; 2. Agronomy Dep., Purdue
Univ., Lafayette, Indiana.
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5155. Soybean Digest. 1951. Soy is leading industry protein.
Dec. p. 26.
• Summary: This is a review of the report “Marketing
Potential for Oilseed Protein Materials in Industrial Uses,”
by Arthur D. Little, Inc. USDA Technical Bulletin No. 1043.
1951. 124 p.
“Most of the non-food industrial usages for oilseed
proteins have been achieved at the expense of casein... Soyprotein isolate is widely substituted for casein in pigment
coating paper board for the purpose of binding pigments to
the paper stock and to each other. This is much the largest
use of proteins by the paper industry–about 14.5 million
pounds of soy-protein isolate and 20 million pounds of
casein are so used annually... In coating wallpaper, soyprotein isolate is preferred to casein because of rheological
characteristics, brighter finishes and lower price. About 5
million pounds of soy-protein isolate and 2.5 million pounds
of soy flour are used for this purpose annually.”
Note: This is the earliest document seen (Jan. 2016) that
uses the word “rheological” (or “rheology”) in connection
with soybeans.
5156. Soybean Digest. 1951. In Italy. Dec. p. 24.
• Summary: “Per acre yield of soybeans in Italy in 1951 was
42 percent greater than in 1950, reports Foreign Crops and
Markets of the U.S. Department of Agriculture.
“The 1951 soybean yield was 945 short tons from 1,263
acres compared with 875 short tons from 1,670 acres in
1950.
“Net imports of oilseeds during the first half of
1951 were 40 percent over the same period last year. An
outstanding development in 1951 imports was the shift from
the United States to China as the leading source of supply.
“Chinese sources accounted for about 44 percent of
the January-June imports. Bulk of the oilseeds imported
from China and Hong Kong consisted of soybeans, but also
included peanuts, rapeseed, sesame and castor beans.”
5157. Greenfield, R.E. 1951. Safe handling of hexane
in soybean processing. Purdue University (Indiana)
Engineering Extension Dept., Bulletin No. 76. p. 141-47.
Proceedings of the 6th Industrial Waste Conference. *
5158. Rodrigo, P.A. 1951. Brief directions for growing
soybeans (Leaflet). Manila: Bureau of Plant Industry, Dep. of
Agriculture and Natural Resources, Manila. 2 p. [Eng]*
• Summary: Another edition was published in 1955.
Address: Chief, Horticulture Research Section, Bureau of
Plant Industry, Philippines.
5159. Genung, Albert Benjamin. 1951. Food policies
during World War II: A historical account of American food
production, price, and control operations during the Second
World War, 1941-46. Ithaca, New York: Northeast Farm

Foundation. 81 p. No index. 23 cm.
5160. Langhurst, Louis F. 1951. Solvent extraction
processes. In: K.S. Markley, ed. 1951. Soybeans and
Soybean Products. Vol. II. New York: Interscience Publishers
or John Wiley & Sons. xvi + 1145 p. See p. 541-90. [26 ref]
• Summary: Contents: 1. Introduction. 2. Solvents:
Chlorinated solvents, alcohol, hydrocarbon solvents
(development of extraction naphthas, hazards of petroleum
solvents, ventilation, asphyxiation, fire control, flame
arrestors, sewer traps, safety tools, electrical equipment).
3. Power, steam, and water requirements. 4. Extractors:
Batch-type extractors, basket-type extractors, vertical U-tube
extractors, vertical gravity-type extractors, other types of
extractors (Ford inclined screw-conveyor, Detrex Corp.
drag chain, Blaw-Knox Rotocel, etc.). 5. Preparation and
handling soybeans for solvent extraction: Flaking, flake
conveyors, vapor seals (rotary-vane seals, screw plug seals).
6. Extracted Meal: Meal dryers (horizontal jacketed dryers,
vertical dryers, recycled vapor dryers), toasting, grinding. 7.
Miscella: Pumps, filtration (plate and frame filters, enclosed
leaf filters, revolving-plate filters), centrifugation, distillation
(horizontal short-tube evaporators, vertical or calandria
evaporators, falling-film evaporators, rising-film evaporators,
recirculating evaporators), stripping (packed tower, sieve
plate towers, bubble cap towers), combination of distillation
and stripping, spray drying. 8. Condensation and recovery of
solvent: Condensation of solvent, vapor scrubbers, solventwater separation, vent condensing systems. 9. Degumming
and recovery of phosphatides: Degumming, bleaching and
drying.
“Chlorinated solvents: The use of the nonflammable
solvent trichloroethylene is limited to a few rather small
extraction plants processing soybeans. The use of this solvent
is inviting because it entails none of the fire and explosion
hazards encountered in using petroleum hydrocarbons. Table
93 shows the physical properties of trichloroethylene.”
According to a private communication from L.K. Arnold
(1948): “Studies on the solvent extraction of soybean oil
by trichloroethylene were initiated by the Engineering
Experiment Station at Iowa State College and from 1937
to 1939 this work was carried out under a fellowship from
the DuPont Company. The later work was done with state
funds. The early studies resulted in a pilot plant extractor
in which the flaked soybeans were carried down into the
solvent and out by screw conveyors. Research by the Detrex
Corporation on this type of extractor led to the development
of a commercial unit...” (p. 545-46).
Continuous extractors–”Basket-type extractors: The
original Bollmann extractor was patented in 1919 (German
Patents 303,846 and 322,446) and operated by HansaMuehle of Hamburg, Germany, who subsequently sold
complete installations to foreign processors. Two such plants
were purchased and erected in the United States, the first
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by the Central Soya Co., Decatur, Indiana, in 1937, and the
second by Archer-Daniels-Midland Co., Decatur, Illinois, in
1940. Both these plants had a capacity of several hundred
tons per day. The principles of the Bollmann [paternoster]
extractor are shown schematically in Figures 128 and 129”
(p. 556-57).
“Vertical U-tube extractors: The first Hildebrandt
extraction plant erected in the United States was imported
from Germany in 1934 and installed by the Archer-DanielsMidland Co. at Chicago” (p. 561). It based on 3 revolving
screws in a u-shaped tube.
“Vertical gravity-type extractors:... The first
continuously operating solvent extraction plant employing
this type of extractor was built in 1938 by the Allis-Chalmers
Manufacturing Co. following the principle patented by M.
Bonotto (U.S. Patent 2,086,181, of 6 July 1937). This plant
was built for the Honeymead Products Co., Cedar Rapids,
Iowa, and was designed to operate at 50 tons per day, but
was later modified to operate at well over 100 tons per day.”
“Other types of extractors:... A unique type of soybean
extractor developed by the Blaw-Knox Co. and known as the
Rotocel has been in successful operation at the Indianapolis
[Indiana] plant of the Glidden Company since 1949.”
Illustrations show each of these extractors. Address: The
Iowa Milling Co., Cedar Rapids, Iowa.
5161. Pappas, B.B. 1951. A high protein food–the soybean.
Healthful Living (New York City) 7:33-34.
• Summary: “The United States Department of Agriculture
recognized its value and set up a separate Soy Bean Research
Laboratory to find new dietary and industrial uses for this
wonderful bean. It has now been proven that the protein
of the soy bean can very well replace the protein of meat,
eggs and dairy products, and many manufacturers have
taken advantage of this knowledge to produce a fine group
of soy bean foods. Today we have such foods as soy bean
cookies, roasted soy beans (crunchy and delicious), soy bean
milk powder, malt and soy drinks, soy flour, soy spaghetti,
macaroni and noodles, soy bean bread, soya salad oil, soy
sandwich spread, soy bean meat in cans, etc., etc. The
number and variety of items now being made from the soy
bean is extraordinary. The American people have come to a
full realization of the value of this miraculous bean and are
making it an integral part of their daily food.
“Soy bean cheese: The soy bean is used by the Chinese
not only in place of milk but it is also made into cheese.
Tofu, or soy bean cheese, is extensively used in China and
has the advantage over cheese prepared from cow’s milk in
that it is not putrescent. This bean also serves as a substitute
for eggs–containing as it does, protein and fat (including
lecithin) equivalent to that supplied by the white and yolk of
the egg. Kellogg says that Tofu omelette is more palatable
and wholesome than an ordinary egg omelette.
“Most proteins are what is known as ‘incomplete

proteins’ and therefore not capable of supporting life
alone. The tests made by the United States Department of
Agriculture show that soy bean protein appears to be as
valuable as the casein in milk. Osborne and Mendel, two
of the most famous investigators and research workers in
nutrition in the world, show that the soy bean furnishes a
‘complete protein’ of high nutritive worth which may be
used as a substitute for animal protein. This protein is highly
digestible and has twice as much as meat, for example. The
soy bean likewise has a high fat content but practically no
starch.
“It resembles a nut more than a bean, and is superior to
nuts as a protein because of its alkalinity. Most nuts are acidforming.
“We have spoken of soy bean milk. This does not
necessarily mean liquid milk, for a perfectly fine soy bean
milk is made by mixing dry soy bean milk powder with
water to get an excellent tasting beverage. This is superior to
cow’s milk because of its much greater capacity to counteract
intestinal putrefaction. Soy bean milk is not only free from
putrefactive bacteria but furthers the development of Bacillus
Acidophilus which counteracts the putrefactive type of
bacteria. It is certain that it will keep the intestinal tract of a
child in a purer state than cow’s milk.
“Please don’t get the impression from this that soy bean
powder is strictly an infant food. Far from it. That is only one
of its many uses.
“Three thousand years before the Christian era millions
of Chinese were living–and thriving–on a vegetarian diet
that was based on the soy bean as its principal food. This
miraculous oriental bean was used in place of meat, fowl,
eggs, butter, cheese, fish and milk. Often in their long
experience the Chinese were saved from starvation and
extinction by the soy bean.
“Protein substitute: In the Orient the soy bean still
replaces both the cow and the chicken, being used as a
substitute for such proteins as milk, butter, cheese and eggs.
As a matter of fact, a milk made from the soy bean is used
for infant feeding because of its easy digestibility and its
lack of putrefactive agencies. As the famous Rout said: ‘The
properties of soy bean milk and curd are similar to those of
milk obtained from cows, and the action of the rennet, etc.,
is the same. Lactic ferments also act upon it in the same way,
also the ferments of certain European cheeses. Throughout
China, vegetable milk is extensively used for infant feeding,
and is, bottled and delivered each day to regular customers.
Investigators in America and Europe indicate that vegetable
(soy bean) milk can be successfully used to replace cow’s
milk.
“A vitamin food: The soy bean is also high in alkalinity.
The lima bean was considered a high alkaline food, or bean,
but Becker has proved that the soy bean stands higher than
all vegetables in this respect. The soy bean is also rich in
Vitamin D, which is one of its many striking characteristics.
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Outside of egg yolk and cod liver oil very few foods have
any of this valuable vitamin.”
5162. Portrait etching of W.L. Burlison the year of his
retirement. 1951.

• Summary: On 1 Sept. 1951 W.L. Burlison retired from the
Univ. of Illinois.
Source and Courtesy of University of Illinois Archives,
William L. Burlison Papers, RS 8/6/22, Box 1, “Leader,
Agricultural Statesman, Friend,” 1951.
5163. Rusk, H.P. 1951. Research work at the Illinois
Agricultural Experiment Station. Urbana, Illinois: Univ. of
Illinois. 104 p. July 1, 1948–June 30, 1950.
• Summary: Amazingly, this annual report has no index. All
previous issues had very complete indexes. Soybeans are
discussed throughout. Address: Director.
5164. Smith, Janice M.; Van Duyne, Frances O. 1951. Other
soybean products. In: K.S. Markley, ed. 1951. Soybeans and
Soybean Products. Vol. II. New York: Interscience Publishers
or John Wiley & Sons. xvi + 1145 p. See p. 1055-78. [45 ref]
• Summary: Contents: 1. Vegetable soybeans and their
characteristics. 2. Home processing of green soybeans:
Harvesting, shelling, preparation for use as a fresh vegetable
(nutritive value of cooked green soybeans), preservation
of green soybeans (freezing, canning, dehydration). 3.
Commercial processing of green soybeans: Harvesting and
hulling, canning (selection of varieties, cleaning, blanching,
and processing, acceptance of the product), freezing. 4.
Home processing of dry soybeans: Harvesting and threshing,
cooking, salted soybeans, sprouting soybeans. 5. Commercial
processing of dry soybeans: Harvesting and threshing,

canning, sprouting, salted soybeans.
“The use of soybeans as a vegetable plays a relatively
unimportant role in the American dietary at the present
time.” only a very small amount is preserved by commercial
canning or freezing. “Green soybeans rarely appear in the
retail market. A considerable volume of both green and
mature soybeans is consumed by families in rural areas of
states where production is large and by food fanciers who
grow them in their own gardens.” “The effectiveness of a
shortage of protein in stimulating the use of soybeans was
demonstrated during World War II when protein foods were
in short supply as a result of rationing and local shortages.
Canned soybeans were seen in retail stores and soybeans
appeared on the menu in restaurants. Magazines and
newspapers frequently carried articles on the nutritional
value and possible uses of soybeans in the human diet. With
the cessation of rationing, articles featuring soybeans have
appeared infrequently.”
“The differences between vegetable and field types
are not always clear-cut, but vegetable varieties have
characteristics that make them superior for table use. In
general, the vegetable varieties cook more easily and have a
mild nutty flavor. Their pods and seeds are larger, facilitating
shelling in the green or immature stage.”
Tables show: (170) Characteristics and quality of green
and dry, mature soybeans. For each variety is given the
following: Maturity group. Green soybeans–Color of pods
toward end of edible period. Size of pods and green beans.
Weight (gm) of shelled beans from 100 gm of pods. Shelling
time for 1 lb. of pods. Dry, mature soybeans–Average acre
yields, 1934-1938. Seed color. Hilum color. Average weight
of 100 beans, 1934-1938 (gm). Composite quality rating
for green and mature beans. Maturity groups–Very early:
Giant Green. Early: 80494, Bansei, Fuji. Midseason: Illini,
Hokkaido, Jogun, Willomi, Wolverine, 89162, 84979, 87617.
Late: Illington, Imperial, 87606, Funk Delicious, Emperor,
Higan.
(171) Remarks and recommendations concerning
vegetable soybean varieties compiled from publications
and a poll of agricultural experiment stations. For each
station is given the state name, remarks, and varieties tested.
Stations in the following states had remarks and commented
on certain varieties: Alabama, California, Connecticut,
Georgia, Illinois, Indiana, Iowa, Kansas, Maine, Maryland,
Massachusetts, Michigan, Minnesota, Mississippi, Missouri,
Nebraska, New Hampshire, New Jersey, New York, North
Carolina, North Dakota, Ohio, Oklahoma, Rhode Island,
Tennessee, Washington state, West Virginia, Wisconsin.
(172) Varieties of soybeans adapted to preservation
by freezing. (173) Relative ratings of different varieties of
cooked dry soybeans.
Figures show: (211) Mung beans and four varieties
(Bansei, Illini, Lincoln, Richland) of soybeans in the
dry, soaked, and sprouted state. Address: Dep. of Home
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Economics, Univ. of Illinois, Urbana, IL.
5165. Smith, Richard K.; Froehlich, Paul; Battles, Ralph U.;
et al. comps. 1951. Agricultural statistics 1951. Washington,
DC: U.S. Government Printing Office. 742 p. Index. 24 cm.
For soybeans and soy products see p. 136-141, 153-54, 47071, 474-75, 501, 503, 514, 524, 526, 548.
Address: U.S. Dep. of Agriculture, Yearbook Statistical
Committee, Washington, DC.
5166. Foreign Crops and Markets (USDA Office of Foreign
Agricultural Relations). 1952. Ethiopia’s oilseed production
increases in 1951-52. 64(2):31. Jan. 14.
• Summary: A table titled “Ethiopia: Estimated oilseed
production 1950-51 and 1951-52, acreage 1950-51.”
Production of soybeans in the 1951-52 crop year is expected
to reach 8,300 short tons compared to 6,600 short tons in
the last crop year. “Harvesting of the 1951-52 crop is now
in progress. About 30,000 acres were planted to soybeans in
1951.”
Ethiopia’s main oilseeds in descending order of
production in 1950-51 (in short tons) are: Neuk seed (Niger
seed) 121,300, Sunflower seed 93,700, Flaxseed 33,100.
Sesame seed 28,700, Peanuts 18,700, Castor beans 13,000,
Soybeans 6,600.
These statistics were provided by A.L. Paddock, Jr.,
American Embassy, Addis Ababa.
5167. Beckel, Arthur C.; Cowan, John C. Assignors to the
USA as represented by the Secretary of Agriculture. 1952.
Process for the continuous recycling of an alcoholic oil
solvent in oil extraction. U.S. Patent 2,584,108. Feb. 5. 5 p.
Application filed 9 Nov. 1948. 1 drawing (flowchart). [9 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Peoria, Illinois.
5168. United States Department of Agriculture, Agricultural
Research Service. 1952. Perry soybean is ninth in a series of
superior new varieties (News release). Washington, DC. 2 p.
Feb. 14. 28 cm.
• Summary: “Development of a new variety of soybeans to
be called Perry is announced today by the U.S. Department
of Agriculture and cooperating State agricultural experiment
stations in Indiana, Illinois, Missouri, and Kansas.
“High-yielding and high in oil content, Perry is adapted
as a full-season variety in southern Indiana, southern Illinois,
central and southern Missouri, and in eastern Kansas,...”
“Seed for general planting of Perry in its adapted area in
1952 is not available. All seed from the 1950 crop is being
allotted to experienced certified seed producers for increase
so there will be plenty of seed for general planting in the
1953 season.” Address: Washington, DC.
5169. Briggs, George M. 1952. A review of recent

developments in poultry nutrition: Vitamin B-12, antibiotics,
and new growth factors. Transactions–American Association
of Cereal Chemists 10(1):31-50. Feb. Summarized in
Soybean Digest, Nov. 1952, p. 26. [159 ref]
• Summary: The author is Briggs, the soybean pioneer.
Address: Minnesota Agric. Exp. Station. Now at the Lab. of
Biochemistry and Nutrition, National Institutes of Health,
U.S. Public Health Service, Bethesda, Maryland.
5170. Evans, C.D.; Cooney, P.M.; Moser, H.A.; Hawley, J.E.;
Melvin, E.H. 1952. The flavor problem of soybean oil. X.
Effects of processing on metallic content of soybean oil. J. of
the American Oil Chemists’ Society 29(2):61-65. Feb. [4 ref]
• Summary: A previous paper showed that trace amounts
iron and copper negatively affect the stability of soybean
oil. The amount of these metals occurring naturally in crude
soybean oil is about 0.8 parts per million (ppm) of iron and
0.4 ppm of copper. When soybeans are processed using a
typical solvent extractor, the iron content increases at each
step in the process, and increases 4- to 8-fold overall. No
significant increase in the copper content was observed.
Refining of the oil promptly after extraction removed 9598% of the iron and copper present.
The lowest metal content was found in washed oils.
In some cases, deodorization can increase the iron content
of the oil by as much as 40-fold. The oil from newcrop (recently harvested) soybeans was shown to be a
significantly higher quality than that obtained from soybeans
crushed from the same crop many months later. The use of
a metal scavenger will improve the quality and stability of
soybean oil. Address: Northern Regional Research Lab.,
Peoria, Illinois.
5171. Matagrin, Am. 1952. La vérité sur le soya: son réveil
et son avenir en France [The truth about soya: its awaking
and its future in France]. Terre d’Oc (La): Revue moderne
d’agriculture des pays occitans 34:50-63. Feb.; 34:91-100.
March. [24 ref. Fre]
• Summary: This two-part article appeared in two
consecutive issues. Contents: Introduction: The strengths and
weaknesses of the soybean, Haberlandt and the International
Exposition of Vienna, soymilk, tofu, soy sauce, USDA,
Bresse-Jones, Le Clerc / LeClerc, Morse, Hilbert, Horvath,
ADM, Muscatine processing Corp., Galesburg Products Co.,
Glidden Co. (Soya Products Div.). 1. The soybean in agricole
and in market gardening: Favorable climates and soils
(temperature, light and photoperiodism, humidity, physical
soil needs, chemical and pH soil needs, microbiological soil
needs, soil amendments [soil conditioners], fertilizers, use
as green manure, chemical fertilizers, bacterial fertilizers
{Vaccinograine}, crop rotation). Varieties of soybeans;
selection of the seeds, Asian classifications, based primarily
on color.
1. Varieties of soybeans for all uses: Domestic and
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industrial: Early or near-early (mi-précoces): yellow
varieties, green varieties, brown varieties, black varieties.
Late: yellow varieties, green varieties, brown varieties, black
varieties.
2. Soybean varieties for forage: Early or near early.
Late. European varieties, Russian varieties, French selected
varieties, mutations are rather frequent by spontaneous
hybridization is quite rare, the selection of seeds.
3. Preparation of the land (terrain); planting and seeds;
tillage, and protection against diseases and pests.
Footnote 12: Li Yu-ying was the founder of a plant
making soyfoods in the suburbs of Paris in 1911, and former
president of the Scientific Academy of Peking (Académie
Scientifique de Pékin). He returned to stay for a while in
France around 1940. Li and L. Grandvoinnet (a French
agronomist whose tombstone is in our village in the region of
Chautagne [in east Central France]) wrote a book about soya
in 1912 that is still useful.
Mechanized agriculture (motoculture), tractors, date of
seeding.
Part 2: Planting. Maturation, harvest, yield, and storage
of the soybean seed (soya-grain). Appendix: Names of early
American soybean varieties according to earliness.
1. Yellow varieties that are early and productive, adopted
and preferred in 1948-1951 in Canada and neighboring U.S.
states: Blackhawk, Dunfield, Earlyana, Flambeau, Goldsoy,
Hawkeye, Kabott, the various Mandarins, Monroe, Richland.
These mature in 105 to 125 days. Varieties suited for
northern France are Harrow Manchu, Mansoy, Tokio yellow,
etc.
2. Semi-early yellow varieties preferred in the areas of
less-cold temperature: Chief, Lincoln, Wabash (less often
Adams, Dunfield, Hawkeye, and certain Mandarins). These
varieties mature in 125 to 140 days after planting. Several
highly regarded green varieties are Nahto [Hahto?], and
Giant Green.
3. Yellow varieties that are more or less late, grown in
the southern USA: Arksoy, Dortchsoy 31, J.E.W. 45, Ogden,
Improved Pelican, Ralsoy, Roanoke, Volstate. These varieties
in 140-170 days. The fine variety Imperial, which matures
in about the same time in Savoie, can be added as well as
Barchet (brown) or O-too-tan (black).
These late varieties are suited to Roussillon, BasLanguedoc, Provence maritime, northern Africa, and in the
tropical regions of the French Union (l’Union Française
[which lasted 1946-1958]).
At the very end of the article we read: The author of this
article regrets that, from now on, he will not be able to reply
free of charge (as he has very often done) to the numerous
demands for information that he receives concerning soya.
Unlike the majority of his compatriots, he has neither a
salary nor an appointment, nor is he retired nor pensioned,
nor is he a property owner nor a renter. He lives solely on the
modest income from his publications and from consultations

on applied chemistry. He hopes not to appear greedy by
asking future correspondents to add 8 stamps of 15 francs
(or an equivalent amount) to their requests for information
so that he will be able to answer promptly. While cultivating
soybeans for his personal use, he is not a grain merchant and
he will not be able to supply even the smallest quantities
of well acclimatized varieties, but he will willingly make
such shipments against reimbursement of postage costs and
compensation for any product or object of fair exchange.
Hervé Berbille writes (5 May 2014): “This article is
very rich in teachings. I think especially in this footnote (3)
A. Matagrin confirms what I always suspected. Namely, the
Vichy government never had a policy displaying a proactive
attitude in favor of the soybean. Moreover, the Vichy
government never really intended to promote the culture of
this plant, even though the dietary restrictions suffered by
the French population during the Nazi Occupation urgently
required it. All indications are that powerful interests who
foiled the development and cultivation of soybeans in the
1920s under the deceased Third Republic still remained very
influential in the Vichy government.” Address: at Chindrieux
(Savoie).
5172. Morse, W.J.; Cartter, J.L. 1952. Soybeans for feed,
food, and industrial products. Farmers’ Bulletin (USDA)
No. 2038. 41 p. Feb. Supersedes Farmers’ Bulletin No. 1617
(Morse 1930, 1932).
• Summary: Contents: Importance of the soybean and its
byproducts. Direct use of soybeans on the farm: Soybean hay
(for dairy cattle, beef cattle, horses and mules, sheep, swine,
poultry), soybeans for pasturage (hogging down soybeans,
sheep, beef and dairy cattle, poultry on soybean pasturage),
soybean for soilage, for silage, for soil improvement, for
livestock feed (feed for swine, dairy cattle, beef cattle,
horses, sheep, poultry, wild game {quail, pigeons}), soybean
straw (feeding value, fertilizing value).
Soybeans processed for meal and oil: Processing
methods, meal for livestock (for dairy cattle, beef cattle,
poultry, swine, sheep, dogs {in dog-food industry}, rabbits,
fur-bearing animals, quail and pheasants), meal as fertilizer,
for industrial purposes, in food products, use of oil (in food
products, industrial uses such as paints and varnishes).
Soybeans and products for human consumption: Vegetable
soybeans, dry soybeans (“Other uses of the dry soybean
{principally of oriental origin} are in the preparation of
soybean milk, soybean curd, soybean sprouts, beverages,
salted, roasted soybeans), soy flour, grits, and flakes, Oriental
soybean foods, soy milk, soy curd, soy sauce, soy sprouts,
soy beverages. Miscellaneous uses of the soybean: Honey
production (the soybean as a honey plant, soy flour for honey
bees), soy flour and grits in dog food, soy flakes in brewing
beer, soy flour for insecticides.
Under “Soybean utilization,” page 3 notes: (1) The roots
and coarse stems are used as fuel in China, Manchuria, and
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Korea. (2) In many parts of China the plants, when 3 to 4
inches high, are used as greens. (3) In Manchuria and Korea,
the leaves are cured and smoked as tobacco.
Under “Soy milk,” page 38 states: “The ground soybean
pulp or mash [okara] left after separating the liquid from the
solid material is still of good nutritive quality, but it has very
little flavor. It can be dried and made into flour for human
food, combined with foods of more pronounced taste, or
used for animal feed.”
Under “Soy curd” [tofu], page 38 states: “Chinese and
Japanese markets and restaurants in many cities in the United
States sell fresh soy curd. Several firms in the United States
can soy curd.”
Under “Soy sprouts,” page 40 states: “Soybeans and
several other species of beans, especially the mung bean,
are sprouted and used as a green vegetable in the Far East.
Soy sprouts (fig. 18, D) can be produced successfully in the
home, and a year-round fresh vegetable that may be used raw
or cooked can be obtained by sprouting soybeans in a flower
pot, a glass fruit jar, or a strainer.
“In producing sprouts, select a stock of clean, bright
beans of the latest crop. Any of the field varieties may be
used, but the yellow-seeded varieties have less conspicuous
skins, though black-seeded varieties, such as the Cayuga,
Peking, Wilson, and Otootan, seem to germinate more
quickly and uniformly. Carefully hand-pick the seed,
discarding everything except the clean, whole beans. Wash
the beans thoroughly, cover with lukewarm water, and allow
them to soak for a few hours (or at most overnight) until
they are swollen. Place the beans in a container and cover
them with dampened cheesecloth. Rustproof wire-mesh
screening or cheesecloth can be used to cover the bottom
of the container to allow for drainage. In using a glass fruit
jar, cover the top with a piece of cheesecloth and tie it on
securely. Invert the jar and place it in a dark spot at room
temperature.
“Tilt it slightly so that excess water can drain away
promptly. Pour plenty of water on the beans 3 to 4 times a
day, thereby insuring thorough washing. The beans may be
sprinkled each evening with chlorinated lime solution (1
teaspoon of calcium hypochlorite dissolved in 3 gallons of
water) to keep down mold growth and spoilage. Chlorinated
limewater is not needed to kill fungus growth if the seed is of
good quality. In 3 to 4 days the sprouts will be 1 to 2 inches
long and ready to use. Bean sprouts increase about six times
their original volume. The commercial production of soy
sprouts proceeds along the same, lines, except that larger
sprouting tanks or trays are used and the process is more
carefully controlled.
“Soybean sprouts can be used in many ways and are
cooked and served with the bean attached. They are a fair
source of thiamine, riboflavin, and ascorbic acid. The sprouts
may be served raw in salads, cooked in various ways, and
used in such dishes as omelets, stews, fricassees, and chop

suey. They are very tender and lose their crispness if put into
hot dishes more than a few minutes before serving.
“A few companies have successfully canned soy
sprouts [in the USA]. The New York (Cornell) Agricultural
Experiment Station found that sprouts lend themselves
admirably to quick-freezing.” Address: USDA.
5173. Soybean Digest. 1952. Nigerian price [of soybeans set
at $1.50 per bushel]. Feb. p. 9.
• Summary: “A price equivalent of $1.50 per bushel has
been set for the current soybean crop in Nigeria, reports
USDA’s Foreign Crops and Markets. Crop prospects are
rated as good.
“During the 1950-51 season 131,400 bushels of
soybeans were purchased in Nigeria for export.”
5174. Soybean Digest. 1952. Soys in Ethiopia. Feb. p. 23. [1
ref]
• Summary: Production of soybeans in the 1951-52 crop
year is expected to reach 8,300 short tons compared to 6,600
short tons in the last crop year, according to USDA’s Foreign
Crops and Markets. “Harvesting of the 1951-52 crop is now
in progress. There were 30,000 acres in 1951.
“There is a growing emphasis on oilseed cultivation
in Ethiopian agriculture. Leading oil crops are niger seed,
sunflower seed and flaxseed. Soybeans and peanuts are of
less importance.”
Note: This is the earliest document seen (Aug. 2009)
concerning soybeans in Ethiopia, or the cultivation of
soybeans in Ethiopia.
5175. Courier (Champaign-Urbana, Illinois). 1952. Two ag
men to aid Europe [J.C. Hackleman]. March 17. p. 3.
• Summary: J.C. Hackleman, professor of crops extension,
and Hadley Read, extension editor, both of the University of
Illinois College of Agriculture, have been invited to spend
a year in Europe as members of a task force consisting of
15-20 agricultural specialists from throughout the USA. The
group will be under the food and agriculture division of the
Mutual Security Agency’s headquarters in Paris. They will
work to improve the efficiency of agricultural production in
Western Europe. Both men have year-long leaves of absence
from the college. If granted, they will take their families with
them to Europe.
5176. American Soybean Association. 1952. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5177. Cartter, J.L.; Osler, R.D.; Lawrence, Ruth E.; Younger,
Carolyn J. comps. 1952. Results of the Cooperative Uniform
Soybean Tests, 1951: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
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Illinois) No. 161. March. ii + 91 p. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1951%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Preliminary test, Group 0. Uniform test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test, Group
IV. Effect of location on composition. Disease investigations.
Weather summary.
“Introduction: The U.S. Regional Soybean Laboratory
was organized in 1936 under the Bankhead-Jones Act, as a
cooperative project by the U.S. Department of Agriculture
and the twelve Agricultural Experiment Stations of the
North Central Region. In 1942, the work of the Soybean
Laboratory was expanded to include cooperation with
twelve Agricultural Experiment Stations of the Southeastern
Region.
“The research program of the Laboratory has been
directed toward the development of improved varieties and
strains of soybeans for industrial use, and the obtaining of
fundamental information necessary to the efficient breeding
of strains to meet specific needs. Many high yielding, high
oil content strains have been developed’ and released through
the cooperative breeding program. Blackhawk, which
was released last year, has been increased to over 276,000
bushels of seed for 1952 planting. Within the next two years,
Blackhawk should produce a noticeable effect on the oil
yield of beans coming from the northern Iowa and southern
Minnesota area. Perry (C612), a new strain of Group IV
maturity, is being simultaneously released this spring by the
four states of Indiana, Illinois, Missouri, and Kansas. Perry is
four days later than Wabash, similar in oil content, and three
bushels higher in yield. Seed stocks of Perry, estimated at
9,000 bushels, for planting in 1952 should produce enough to
meet much of the 1953 seed requirements.
“Nine uniform test groups have been established to
measure the yield and range of adaptation of the better
strains that are being developed through the breeding
program, the first five of which include strains of proper
maturity for the North Central States. The other four groups
contain strains adapted to the southern part of the United
States, and a summary of performance of these will be found
in Part II of this report, which is published separately.
“Uniform Test, Group 0, contains the strains that will
bloom and mature under the longer days encountered
during summer in the Dakotas, Minnesota, and northern
Wisconsin. Group I contains strains generally adapted to
South Dakota, the southern parts of Minnesota, Wisconsin,
and Michigan, and the northern part of Ohio. Groups II, III,

and IV, respectively, include strains adapted to locations
farther south in the North Central States and to other areas of
similar latitude. In general, each group is arranged to include
strains differing in maturity by not over ten to fifteen days.
Maturity of the strains is expressed as so many days earlier
or later than some well-known check or reference variety in
the group.
“Weather information is presented as an aid in
interpreting the performance of strains under local climatic
conditions. Row spacing at each nursery has been added
to the yield tables this season. This information may be
helpful when comparing strains at different locations. The
1951 season was cooler than 1950 or 1949 in the northern
part of the North Central States. This cooler temperature is
reflected in the higher mean iodine number of oil in Groups
0 and I. The mean iodine number values for Group 0 were
130, 134 and 137 for 1949, 1950, and 1951, respectively.
Corresponding values for Group I were 130, 134, and 136.
These differences were not apparent at the locations where
Group II and later strains were grown. Another effect of the
cool summer in the North was the very heavy bacterial blight
infection late in the season. Leaf damage in 1951 was the
most severe on record.” Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
5178. Hackleman, J.C. 1952. Perry soybean. Illinois. 2 p.
Unpublished typescript. March. 28 cm.
• Summary: “Perry is a new high-yielding pure line selection
of soybeans from a cross Patoka x L-7-31355. The original
cross was made in 1939 by Dr. L. F. Williams, U.S. Regional
Soybean Laboratory at Urbana, Illinois. Selections from this
cross were made by Drs. A.H. Probst and G.H. Cutler of
Purdue University, West La Fayette, Indiana.
“The Perry soybean is adapted to the southern part of the
Corn Belt and the northern edge of the Cotton Belt, including
the southern portions of Indiana, Illinois, Missouri, and
Kansas.” Address: Dep. of Agronomy.
5179. Hartwig, Edgar E.; Bounds, Elaine. comps. 1952.
Results of the Cooperative Uniform Soybean Tests, 1951:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 162. March.
110 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/51soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Map. Cooperation. Location of
nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Preliminary test, Group
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VI. Uniform test, Group VII. Preliminary test, Group VII.
Uniform test, Group VIII. Weather data. Address: Stoneville,
Mississippi.
5180. Holman, Leo E.; Carter, Deane G. 1952. A research
report of soybean storage in farm-type bins. Illinois
Agricultural Experiment Station, Bulletin No. 553. p. 451-96.
March. [3 ref]
• Summary: “Soybeans are harvested over a short period,
and more than half the crop is marketed direct from the field.
During the fall of 1946, for example, about 120 million
bushels, or 60 percent of the total, was marketed in 6 to 8
weeks’ time... From 1943 through 1951, an average of 29.2
percent of the previous year’s crop was still on farms on
January 1, and 18.9 percent on April 1.” Address: 1. Bureau
of Plant Industry, Soils, and Agricultural Engineering,
USDA; 2. Illinois Agric. Exp. Station.
5181. Nebraska Agricultural Experiment Station, Ec. 1952.
Inoculation. No. 196. March. *
5182. Soybean Digest. 1952. Soybean glue. March. p. 45. [1
ref]
• Summary: Soybeans are the basis of a glue particularly
suited for the manufacture of high-grade, low-cost fiberboard
in U.S. Patent No. 2,580,391, issued to inventors Glen E.
Babcock, Vernon L. Johnson, and Allan K. Smith. Rights
are assigned to the U.S. government as represented by the
Secretary of Agriculture.
5183. Soybean Digest. 1952. Use bromated soy flour in
Greece. April. p. 32.
• Summary: This is the summary of a story from the 1952
“Report of the Chief of the Bureau of Agricultural and
Industrial Chemistry” (For the year 1951).
5184. Weber, C.R.; Moorthy, B.R. 1952. Heritable and
nonheritable relationships and variability of oil content
and agronomic characters in the F2 generation of soybean
crosses. Agronomy Journal 44(4):202-09. April. [4 ref]
• Summary: The authors observed positive genotypic
correlations of yield with plant height and maturity in
the soybean. Address: Agronomy Dep., Iowa Agric. Exp.
Station; U.S. Regional Soybean Lab., Div. of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, ARA, USDA.
5185. Willard, C.J. 1952. Ohio experiments on the chemical
control of weeds. A large number of pre-emergence
herbicides have been tested at the Ohio Experiment Station.
One gave fairly satisfactory results. Soybean Digest. April. p.
12-13.
• Summary: “The Ohio Agricultural Experiment Station
has conducted tests on the chemical control of weeds in

soybeans at the Ohio State University since 1948, treating a
total of nearly 2,000 plots in that time.” “The most uniformly
satisfactory pre-emergence herbicide for soybeans in our four
years’ work has been the triethanolamine salt of dinitro ortho
secondary butyl phenol, sold by the Dow Chemical Co. as
‘Premerge.’”
Note: This is the earliest document seen (Sept. 1997)
that uses the word “herbicides” or “herbicide” in connection
with soybeans. A photo shows C.J. Willard. Address: Prof. of
Agronomy, Ohio State Univ.
5186. Belter, Paul A.; Smith, Allan K. 1952. Protein
denaturation in soybean meal during processing. J. of the
American Oil Chemists’ Society 29(5):170-74. May. [9 ref]
• Summary: The NRRL is “One of the laboratories of the
Bureau of Agricultural and Industrial Chemistry, Agricultural
Research Administration, U.S. Department of Agriculture.
The article begins: “The steady increase in industrial
utilization of soybean proteinaceous materials during the
last decade has focused attention on the effect of oil solvent
extraction on the properties of the meal. Denaturation of the
proteins in soybean meal is inherent in soybean processing
because of the necessity of applying heat in the presence of
moisture.” A graph (p. 171) shows the change in nitrogen
dispersibility of soybean meal in water with increasing
time of atmospheric steam treatment. Curve 1, the flakes
steamed after solvent extraction of the oil, and Curve 2 the
flakes steamed before solvent extraction. Address: Northern
Regional Research Lab., Peoria, Illinois.
5187. Carter, Deane G.; Holman, Leo E. 1952. Storing
soybeans on the farm. Illinois College of Agriculture,
Extension Circular No. 692. 16 p. May.
• Summary: Contents: Moisture limits. Control of moisture.
Temperature control. Insect and rodent control. Types of
bins. Bin construction. Plans for storage bins. Buying readymade bins.
“The common practice of marketing two-thirds or more
of the soybean crop direct from the combine tends to hold
down prices, congest transportation, and overload country
elevators and processors’ bins. Growers who are able to
hold their crop on the farm for a month or two or into the
next year usually gain by doing so. The problem is that
storage space on Illinois farms has lagged far behind soybean
production in the state.
“If you are planning to build more storage space on your
farm, this circular will be helpful in solving such problems
as: safe moisture limits, control of moisture, protection from
insects and rodents, and type and kind of storage bins to use.
The recommendations are based on nine years of cooperative
research by the Illinois Agricultural Experiment Station and
the U.S. Department of Agriculture.” Address: 1. Prof. of
Farm Structures, Dep. of Agricultural Engineering, Univ.
of Illinois; 2. Senior Agricultural Engineer, Bureau of Plant
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Industry, Soils, and Agricultural Engineering, USDA.
5188. Connecticut Agricultural Experiment Station, Bulletin.
1952. The 55th Report on Food Products and the 43rd Report
on Drug Products, 1950. No. 558. p. 60-63. May. See p. 60.
• Summary: The section titled “Miscellaneous” states: “E.S.568. Chun King Complete Vegetable Chow Mein Dinner.
Chun King Sales, Inc., Duluth, Minnesota. This sample
consisted of a carton containing a can of ‘Chun King Chow
Mein Noodles,’ a can of ‘Chun King Vegetable Chow Mein
Without Noodles,’ and a bottle of soy sauce. The bottle of
soy sauce was completely unlabeled, and the sample was
therefore misbranded.”
5189. Strayer, George M. 1952. Editor’s desk:
Representation at Copenhagen. Soybean Digest. May. p. 4.
• Summary: “Representatives of European oilseed buyers
attending the International Oilseed Crushers conference
in London last year were highly critical of the quality of
American soybeans reaching those markets. Reference was
made on this editorial page to the resolution passed by the
conference. World-wide in scope, this organization is made
up of the crushers of soybeans and all other oilseed crops.
“At the meeting one year ago there was no one present
to speak for American soybean producers, defend their
position, or bring back suggestions for betterment of the
situation. The 1952 conference will be held in Copenhagen
on June 10 to 13.” Paul Quintus, head of the fats and oils
division of the Office of Foreign Agricultural Relations
(OFAR), USDA, will be present, and has been invited to
speak in September at the ASA convention in Lafayette,
Indiana.
5190. Keirstead, Clifford H. 1952. Marketing study of
factors affecting the quantity and value of products obtained
from soybeans. Washington, DC: USDA Production and
Marketing Administration, Fats and Oils Branch. 35 p. June.
[8 ref]
Address: Washington, DC.
5191. Miller, Carey D.; Denning, H.; Bauer, A. 1952.
Retention of nutrients in commercially prepared soybean
curd. Food Research 17(3):261-67. June. [8 ref]
• Summary: Also published as Hawaii Agricultural
Experiment Station, Technical Paper No. 240. Address: Univ.
of Hawaii Agric. Exp. Station, Honolulu.
5192. Weiss, M.G.; Weber, C.R.; Williams, L.F.; Probst,
A.H. 1952. Correlation of agronomic characters and
temperature with seed compositional characters in soybeans,
as influenced by variety and time of planting. Agronomy
Journal 44(6):289-97. June. [12 ref]
Address: Div. of Forage Crops and Diseases, USDA.

5193. Foreign Crops and Markets (USDA Office of Foreign
Agricultural Relations). 1952. Iran forecasts increase in
oilseed output. 65(1):12. July 7.
• Summary: Output of the principal oils in 1951 in Iran were
(in short tons): Cottonseed oil 4,410, castor oil 3,200, sesame
oil 1,210, olive oil 940, poppy seed oil 930, and linseed oil
600 tons.
“A new margarine plant and oil processing mill is being
built in Tehran. It is claimed that the plant will utilize the
oil from around 33,000 tons of oilseeds per year. This could
further production of oilseeds, and will probably tend to
reduce oilseed exports. A start is being made at growing
soybeans, and it is believed that production will increase
rapidly.”
5194. Axelrod, Bernard; Saltman, P.; Bandurski, R.S.;
Baker, R.S. 1952. Phosphohexokinase in higher plants. J. of
Biological Chemistry 197(1):89-96. July. [11 ref]
Address: Enzyme Research Div., Bureau of Agricultural and
Industrial Chemistry, Agricultural Research Administration,
USDA, Albany, and the Kerckhoff Labs. of Biology,
California Inst. of Technology, Pasadena, California.
5195. Lyons, J.C.; Early, E.B. 1952. The effect of ammonium
nitrate applications to field soils on nodulation, seed yield
and nitrogen and oil content of the seed of soy beans. Soil
Science Society of America Proceedings 16(3):259-63. July.
[8 ref]
Address: Dep. of Agronomy, Illinois Agric. Exp. Station,
Urbana, Illinois.
5196. Soybean Digest. 1952. Make statement on
trichloroethylene. July. p. 25.
• Summary: “A statement on the biological effects of
trichloroethylene extracted soybean meal fed to livestock
as adopted without dissent by the more than 50 people
attending a conference on the subject at the University of
Minnesota May 27.
“The meeting included a review of current research
work carried on at the University of Minnesota, Iowa State
College, North Dakota State College, and the Northern
Regional Research Laboratory.
“The research was undertaken following reports of
deaths of cattle that had allegedly been fed trichloroethylene
extracted meal.” A partial list of those taking part in the
conference is given.
“It was reported at the meeting that only one
trichloroethylene plant is now in operation, and that its
production is being consumed by the processor’s own
poultry flocks.”
The full text of the statement is given. Recent
observations suggest that sheep and horses may also be
injured by this meal. “The toxic agent has not yet been
identified.”
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5197. Soybean Digest. 1952. The 1951 Nigerian soybean
crop... July. p. 21.
• Summary: “... which was traded in the market place totaled
296,300 bushels, according to USDA’s Foreign Crops and
Markets. The buying price for the next crop has been set at
$50 per long ton.”
5198. Seed World. 1952. Dorman soybean is released for
seed increase: A new variety for the Upper Mississippi Delta
and Mid-South... 71(4):8. Aug. 15.
• Summary: The Dorman soybean variety was named
for Clarence Dorman, the late director of the Mississippi
Agricultural Experiment Station. It is well adapted to
the alluvial soils of the Mississippi Valley and the region
between southeastern Missouri and northeastern Louisiana,
where it will replace S100 and constitute a variety adapted
to the areas between those to which Perry and Ogden are
adapted.
“Dorman is the result of hybridization or crossing of
promising parent varieties or strains and the selection of
superior plants from such crosses.” In 1941 the ground work
for the Dorman variety was laid when Dr. L.F. Williams
made a cross between the variety Dunfield and Arksoy 2913
at the U.S. Regional Soybean Laboratory, Urbana, Illinois.
5199. Hunt, Helen. 1952. Carrick pioneered with [soybean]
meal for poultry [at Purdue]. Soybean Digest. Aug. p. 12-14.
• Summary: About the work of Prof. C.W. Carrick of the
Agricultural Experiment Station at Purdue University.
“Shorty” Carrick said: “’To make a long story short, we were
able to obtain rapid growth from a ration which contains 95
percent of corn and soybean oil meal supplemented with
a mineral mixture, synthetic vitamins and the amino acid
methionine, and A and D oil.’
“Carrick added that high efficiency broiler rations are
characterized by low crude fiber content, readily available
energy, relatively high levels of growth vitamins, sufficient
amino acids, and adequate but not excessive minerals. Such
rations are designed to give rapid growth with a minimum
amount of feed per unit of grain. Sometimes the term ‘high
energy’ has been applied to these rations, but much more
than the energy factor is involved.
“These conclusions, however, are the results of a long
series of studies. Experimental work with soybean oil
meal for feeding chicks was begun at Purdue University
in 1919 by A.G. ‘Chick’ Philips. He started experiments
with soybean meal for layers in October 1920, and Carrick
believes that this was the first experimental work with this
product in poultry feeding.
“For several years, the practical problem has been the
supplementation of corn and soybean oil meal with minerals,
vitamins and to some extent with other proteins. In the
Midwest, yellow corn has usually been the most efficient and

economical source of energy for poultry. Soybean oil meal
likewise was recognized as the most satisfactory protein
supplement for corn in poultry rations.”
“Depends on Crude Fiber: How efficient a protein
supplement for poultry may be depends on its crude fiber
content since chickens digest very little fiber. Not only is the
fiber material poorly digested by chickens, but the higher the
crude fiber percentage, the poorer is the utilization of other
nutrients. This is probably due to the compound known as
lignin, found in plants with a high cellulose content. Lignin
prevents the digestion of other contents of the cells.
“The comparatively high amount of fiber in other meals,
such as cottonseed meal, limits these materials. Other protein
supplements such as meat and bone scraps have an excessive
mineral content which limits their use.” Address: Asst.
Extension Editor, Purdue Univ., West Lafayette, Indiana.
5200. Smith, Allan K.; Belter, P.A.; Johnsen, V.L. 1952.
Peptization of soybean meal protein. Effect of method of
dispersion and age of beans. J. of the American Oil Chemists’
Society 29(8):309-12. Aug. [6 ref]
• Summary: Commercial processing of soybean meal
involves heating, and the more heating the more denaturation
of the protein. The nitrogen dispersibility of undenatured
meal will be in the range of 85 to 92%, whereas “meal which
has been steamed for development of maximum nutritional
value will have a nitrogen dispersion in the range of 7.0 to
16.0%.”
Undenatured soybean meal is used for making isolated
protein, various types of coatings, adhesives, plywood
glue, and foam stabilizer for the brewing industry. Address:
Northern Regional Research Lab., Peoria, Illinois.
5201. Black, H.C. 1952. How much soybean oil can we use
in edible products? Soybean Digest. Sept. p. 53.
• Summary: “Perhaps the best way to arrive at some answer
as to how much soybean oil we can use in edible products is
to take a look at some figures showing how much soybean
oil we have been using. First, it might be interesting to
note that the average American consumes some 40 to 45
pounds per year of edible fats. In 1951 the breakdown of this
quantity is as follows:
“Butter (fat content) 7.9 lbs.
“Lard 12.2 lbs.
“Margarine (fat content) 5.4 lbs.
“Shortening 9.0 lbs.
“Other Edible Oils 7.6 lbs.
“The growth in the use of soybean oil in the last 15
years is perhaps one of the most rapid and sizeable changes
in the sources of oils and fats for edible products. The table
(column 3) shows this growth.
“The original soybean oil used in this country was
largely imported and of extremely poor quality. It was much
inferior to that produced today. Improvement in agricultural

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1929
practices including improved varieties and growing and
harvesting methods have made available better soybeans
for the processor. While better beans were being developed,
the processors were improving their methods to give better
oil and meal. Much of the beans are now processed with
solvent methods which in general give better oil than the
earlier methods. While the grower and the processor were
improving the beans and processing, oil refiners were
studying means for improving the quality of edible products
made from the oil. Some of the improvements that have led
to better quality products are improved refining methods,
replacement of atmospheric bleaching methods with vacuum
equipment, more selective hydrogenation procedures, and
improvement of deodorization practices with the use of
higher vacuum and temperature.
“Shortening and margarine are the foods which utilize
the major portion of the soybean oil that is processed for
edible products. As a raw material for these foods, the
various oils and fats are interchangeable to some degree.
However, the quantity of each that can be used in any given
product is limited somewhat by the properties it imparts
to the shortening or margarine. In the case of soybean oil,
the main limiting property is flavor instability. Much work
has been done by university, industry and government
laboratories on the causes and means of prevention of this
phenomenon. Considerable progress has been made but the
problem has not been solved. One of the most important
practical developments has been the finding that metal
inactivators such as citric acid and certain citrates inactivate
metals in the oil and improve the flavor stability to a
considerable extent. Recent government standards allow the
use of citric acid and these citrates in margarine.
“Margarine: The use of soybean oil in margarine has
increased in the last 15 years. Nearly all the oils used in
margarine are hydrogenated. The limiting factor on the
utilization of soybean oil in margarine is its flavor instability.
“Shortening: Soybean oil usage in shortenings has
increased. In shortenings which are not subjected to
high temperatures, larger quantities can be used than in
shortenings which are heated, such as those used for deep
fat frying. Two factors limit the use of larger quantities
of soybean oil in high grade shortenings. One is flavor
instability and the other is the lack of the most desirable
physical properties in hydrogenated soybean oil. Soybean
oil tends to impart brittleness and reduces the plastic
range as well as creaming quality of shortening in which
large quantities are used. We believe, however, that these
shortcomings can be overcome by the proper methods for
hydrogenation, formulation and chilling of the shortenings.
“Salad Oils: Considerable quantity of soybean oil is used
in salad and cooking oils. Flavor instability is the property of
soybean oil which limits use of larger quantities in this type
of product.
“Conclusions: We expect to see an increase in the

quantity of soybean oil used in edible products. However,
before it can completely be interchangeable with other edible
oils, the flavor stability will have to be further improved. We
believe that the increase in the quantity used will be directly
proportional to the degree that flavor instability can be
overcome. The relative supplies and price of oils will have a
considerable influence.”
A table gives “Soybean oil utilization in edible
products.” The 1937-1941 average was 399.6 million lb. It
increased steadily from 711.0 million lb in 1942 to 1838.4
million lb in 1951. Source: Fats & Oils Situation for JulyAugust, 1952. Bureau of Agricultural Economics, USDA.
Address: Asst. Director of Research, Swift & Co.
5202. Faure, J.C.A. 1952. American soybeans in Europe.
Soybean Digest. Sept. p. 34, 36-38.
• Summary: The International Association of Seed Crushers
(London) started in 1911 under the name of the International
Seed Crushers’ Committee to enable the crushers in the
various European countries to get together periodically
to discuss the various difficulties arising in the course of
business. The organization was resuscitated after World War
I and the present name was adopted. In June of 1951 Mr.
Kretzchmar, representing the crushing industry in “Holland”
gave a full report on the quality of American soybeans
that had arrived in Holland during 1949 and 1950. The
“experience of Holland was shared by crushers in Germany
and other countries. The main cause for complaint was the
high percentage of foreign matter found in the beans on
arrival in Europe. After a very full discussion the following
resolution was carried unanimously by the Congress.”
Although there was extensive correspondence with the
American Soybean Assoc. and USDA, and articles appeared
in the April and June 1952 issues of Soybean Digest, there
has been no noticeable improvement in the quality of U.S.
soybeans arriving in Europe. Europeans would prefer to
buy U.S. soybeans on the same basis as beans from other
countries. “It is an established fact that the Manchurian
soybean is a much better bean than we are getting from the
United States... What we cannot understand however is why
the United States soybeans cannot be as good and as clean
and free from foreign matter as the beans that are shipped by
the Chinese and the Russians.”
A portrait photo shows J.C.A. Faure. A cartoon titled
“We are outsmarted” (p. 36) shows a Manchurian walking
away with European soybean markets. Little ASA says he
feels like a dunce! He grows, harvest, stores, and ships by
modern methods, yet Manchurian exports are taking away
more of his business every day. Address: Vice president,
International Assoc. of Seed Crushers [IASC], London.
5203. Heisig, Carl P. 1952. The protein deficit in livestock
feeding in the United States. Soybean Digest. Sept. p. 66-68,
70.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1930

• Summary: “If all livestock rations were balanced with
high-protein concentrates we would need to double the
production of soybean oil meal.”
A portrait photo shows Carl P. Heisig. Address: Bureau
of Agricultural Economics, USDA.
5204. Milner, R.T. 1952. Research studies in 1952 by the
Northern Research Laboratory. Soybean Digest. Sept. p. 5455, 65.
• Summary: Contents: Introduction. Soybean protein.
Gelsoy (a soy protein product). Soy flour (“or as we prefer
to say, soy powder.” When 5% soy powder is added to
bread, its presence cannot be detected by skilled tasters).
Trichloroethylene (a hazardous solvent). Growth inhibitor.
Flavor problem (flavor stability of soybean oil). Edible
spread.
A portrait photo shows R.T. Milner. Address: Director,
Northern Regional Research Lab., Peoria, Illinois.
5205. Quintus, Paul E. 1952. Europeans look at American
soybeans. Soybean Digest. Sept. p. 24-26. Initially issued
as a USDA Office of Foreign Agricultural Relations 6-page
manuscript.
• Summary: This is an expanded and updated version of the

following article: Soybean Digest. 1951. “Manchurian beans
are back in Europe.” Aug. p. 31. Address: Head, Fats and
Oils Div., Office of Foreign Agricultural Relations, USDA.
5206. Rossiter, Fred J. 1952. United States agricultural
exports are big business. Foreign Agriculture (USDA Foreign
Agricultural Service) 16(9):151-54. Sept.
• Summary: In the years 1935-39, the average amount
of soybeans exported from the U.S. as a percentage of
production was 10%. In 1951, that number had increased to
about 18%. Record exports from the 1950 harvest totaled
about 79 million bushels. With the reentry of Manchurian
soybeans in world markets, our exports from the 1951
harvest have met severe competition and will equal less than
50 million bushels. Address: Associate Director, Office of
Foreign Agricultural Relations.
5207. Soybean Digest. 1952. Briggs, Ostrander, and Burlison
attended the first ASA convention–and the 32nd. Sept. Cover
+ p. 89.
• Summary: “The three men pictured on the cover attended
the first meeting of the American Soybean Association at
Camden, Indiana [on the Fouts Brothers’ farm], 32 years ago,
when soybeans were a very minor forage crop. They returned
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this September to the 32nd annual convention at nearby
Lafayette to see soybean one of the nation’s leading farm
crops, the base of nearly a billion-dollars-a-year industry.
“In the meantime, all three had helped make soybean
history. At left, George M. (Soybean) Briggs, University of
Wisconsin agronomist, began early to promote soybeans as a
forage crop, and has retained his interest over the years.
“Center, W.A. Ostrander, now a farm manager and
formerly a Purdue University staff member, was one of the
starting spirits in ASA. He served as secretary the first four
years.
“Right, W.L. Burlison, retired head of the department
of agronomy at the University of Illinois, has been a tireless
worker for the good of the crop. He was one of the big
reasons that Illinois leads all others as a soybean state.”
The cover photo shows the three men in 1952 in
Lafayette, Indiana.
5208. Walsh, Robert M. 1952. Have we over-expanded
soybean processing capacity? Washington, DC: USDA
Production and Marketing Administration. 9 p. Unpublished
manuscript.
• Summary: Paper presented at the 32nd Annual Convention
of the American Soybean Association, Lafayette, Indiana,
Sept. 9-11. Illinois and Iowa are the two U.S. states with
the largest soybean crushing capacity. Address: USDA
Production and Marketing Administration, Washington, DC.
5209. Brown, J.C.; Hendricks, S.B. 1952. Enzymic activities
as indications of copper and iron deficiencies in plants. Plant
Physiology 27(4):651-60. Oct. [18 ref]
• Summary: Fig. 3 (p. 655) shows the relative activity
of ascorbic acid oxidase in several plants, including two
soybean varieties (PI-546, and Hawkeye) grown on 4 types
of soils, ranging from calcareous (1) to organic, copper
deficient (4). For both soybean varieties the oxidase activity
was lowest on type 4 soil.
When the iron supply was limited, catalase activity was
reduced for corn, tobacco, the lupines, and one variety of
soybean. The activity of peroxidase was more constant. “The
hypothesis that if an element is limiting in the nutrition of a
plant the deficiency will be evident in the changed activity of
an enzyme among those requiring the element is in harmony
with the results obtained.” Address: Plant Industry Station,
USDA, Beltsville, Maryland.
5210. National Soybean Processors Assoc., Soybean
Research Council. 1952. Eighth Symposium on Flavor
Stability of Soybean Oil. Chicago, Illinois. 106 p. Held 27
Oct. 1952 at the Bismarck Hotel, Chicago, Illinois. [100 ref]
• Summary: 37 people attended this one-day symposium.
A Possible Relationship of the Oxidative Polymers of
Linoleic and Linolenic Acid to Flavor Reversion in Soybean
Oil, by Dr. F.A. Kummerow, University of Illinois.

The Flavor Problem of Soybean Oil. XV. Sulfur
Coordination Compounds Effective in Edible Oil
Stabilization, by Dr. C.D. Evans, Northern Regional
Research Laboratory.
Status of Research on the Flavor Problem of Soybean
Oil at the Northern Regional Research Laboratory, by Dr.
H.J. Dutton, Northern Regional Research Laboratory.
Applications of Flavor Panels in Commercial Production
of Edible Oils, by L. D. Chirgwin, Jr., Spencer Kellogg and
Sons, Inc.
A New Approach in the Evaluation and Grading of
Margarine, by Helen Peterson, Armour and Company.
Panel Discussion: “Utilization of Soybean Oil–New
Products, Testing, Production Problems.” Participants are:
Mr. S. W. Arenson, Food Development Laboratory
Dr. J.C. Cowan, Northern Regional Research Laboratory
Dr. H.C. Black, Swift and Company
Mr. W.H. Goss, Pillsbury Mills, Inc.
Mr. R.L. Terrill, Spencer Kellogg and Sons, Inc.
(Moderator). Address: [3818 Board of Trade Building,
Chicago, Illinois].
5211. Dworschack, R.G.; Koepsell, H.J.; Lagoda, A.A.
1952. Proteolytic enzymes of microorganisms. Evaluation
of proteinases produced by molds of the Aspergillus flavusoryzae group in submerged culture. Archives of Biochemistry
and Biophysics 41(1):48-60. Nov. [19 ref]
• Summary: The survey medium consisted of 2% whole corn
meal, 1% whole soybean meal, and 0.5% calcium carbonate,
sterilized. Some 491 strains of the Aspergillus flavus-oryzae
group were tested in submerged culture. Eighty one strains
produced sufficient proteinase activity to warrant further
study. Overall, the greatest enzyme activity was found at
pH 7.5; it was much less at pH 5.0 and almost nil at pH 2.5.
Seventeen strains showing superior proteinase or -amylase
activity are listed with quantitative data regarding their
enzyme activities. Address: Fermentation Div., Northern
Regional Research Lab., Peoria, Illinois.
5212. Hill, C.H.; Borchers, R.; Ackerson, C.W. 1952.
Ineffectiveness of arginine in overcoming soybean growth
inhibitor in the chick. Poultry Science 31(6):1098-1100. Nov.
[6 ref]
• Summary: “Summary: Ten percent of unheated soybean
flakes added to a ration calculated to contain 20% in excess
of the essential amino acid requirements significantly
inhibited growth of chicks. Additional arginine had no
effect in overcoming the growth retardation due to unheated
soybeans.” Address: Dep. of Agricultural Chemistry, Univ. of
Nebraska, Lincoln.
5213. Morse, W.J. 1952. Some export history (Letter to the
editor). Soybean Digest. Nov. p. 30, 32.
• Summary: “I have read with interest your editorials on the
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export beans.” During the 1930s, American soybeans were
cleaner, of better color, and better quality than Manchurian
soybeans. This was one reason that European mills preferred
to buy soybeans from the USA rather than from Manchuria,
and “would pay 5 cents more per bushel for American soys.”
During the early 1930s: “In Japanese-held Manchurian
territory and Korea, the Japanese soybean inspectors did a
pretty thorough job of inspection. All of the beans I saw from
those places–and I saw plenty–were clean and seemed to be
of good quality. Of course these beans were taken largely
by the Japanese mills and the Chinese mills in Manchuria.
The Korean beans all went to Japan and were mostly used
for food products. The Japanese soy sauce factories used the
Manchurian beans.”
Now Mr. Morse laments: “I just cannot see why with
all our good modern machinery we send such trashy beans
abroad. Must be a colored gentleman in the woodpile
somewhere!” “It is quite obvious that if America wants to
hold the European market they must ship something beside
trashy beans.”
Note: Tuckahoe, N.Y. was just a mailing address.
Before Eastchester got its post office, W.J. Morse resided on
Interlaken Drive, Tuckahoe 7, New York. Both Tuckahoe and
Bronxville are villages in the town of Eastchester, New York.
Address: Tuckahoe, New York.
5214. USDA Plant Inventory. 1952. Plant material introduced
by the Division of Plant Exploration and Introduction,
Bureau of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, January 1 to
December 31, 1946 (Nos. 153052 to 157146). No. 154. 130
p. Nov.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
153309-153321 (p. 9). “From France. Seeds presented
by A. Matagrin, Chindrieux, Savoie. Received Jan. 24,
1946.” Variety names: Bergerac, Cairo, C.N.S. 24 (de
Charlien), Japonica, Kleverhof, Kong Fou Tseu, Maguisard,
Meng Tseu, Onze Novembre, Sun, Tohang, Tokio Jaune
d’Aubignun, Vert d’Agen.
153681-153682 (p. 22). “From El Salvador. Seeds
obtained through the American Embassy, San Salvador.
Received March 11, 1946.” Variety names: Cibao, Trinitaria.
No. 155401 (p. 72) is “Psophocarpus tetragonolobus
(L.) DC. Fabaceae.” Common name: Goa bean. “From India.
Seeds presented by B.K. Paranjhe, Vishnoo Sadashive &
Co., Seed & Bulb Growers, Poona. Received July 23, 1946.”
Address: Washington, DC.
5215. Ofelt, C.W.; Smith, A.K.; Evans, C.D.; Moser, H.A.
1952. Soy-flour bread wins its place: Tests show best amount
for quality loaves. Food Engineering 24(12):145, 147-49.
Dec. [4 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.

5216. Soybean Digest. 1952. On Brazilian mission: Leonard
F. Williams. Dec. p. 30.
• Summary: “Dr. Leonard F. Williams, soybean research
specialist with the University of Missouri and U.S.
Department of Agriculture, left Nov. 16 for Sao Paulo,
Brazil. He is on leave from the University and will work
until the first of April at the Institute of Agronomico at Sao
Paulo where he will set up a research program in soybean
production.” A photo shows Williams.
5217. Morse, W.J. 1952. Soja u proslosti i sadasnjosti [Soy in
the past and present]. Nauka i Priroda (Science and Nature,
Bulgaria) 5(7):302-06. Trans. by B. Filipovic. [Ser]*
Address: Yugoslavia.
5218. Cowan, John C. 1952. Polyamide resins from
soybeans. Yearbook of Agriculture (USDA) p. 566-68. For
the year 1950-51. Crops in Peace and War.
• Summary: Norelac is one of several polyamide resins
that can be derived from soybean oil. Its name comes from
Northern Regional Lacquer and it was first prepared by
chemists at the Northern Regional Research Laboratory in
1942. Two industrial concerns produced it during the Second
World War, and one large soybean-processing company has
been manufacturing it since 1945.
The greatest usefulness of Norelac seems to be in the
field of packaging. Its use for protecting K-ration boxes and
for filling pores in magnesium castings is primarily based on
its cohesiveness and impermeability to moisture. Address:
Chemist, in charge of the oil and protein div., Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
5219. Dacanay, Jose Q. 1952. From the Bureau of
Agriculture to the Bureau of Plant Industry. In: 1952. A
Half Century of Philippine Agriculture. Manila, Philippines:
Liwayway Publishing. xix + 463 p. See p. 3-9.
• Summary: Gives a good history, overview, and description
of the structure of the work of this organization in the
Philippines. On 8 Oct. 1901 the United States-Philippine
Commission created the Insular Bureau of Agriculture under
the Department of the Interior. F. Lamson-Scribner arrived in
Manila from New York on 22 April 1902. His title was chief
of the Insular Bureau of Agriculture, and he had a small staff.
For many years before that he had been chief agrostologist
at the U.S. Department of Agriculture. On July 14, 1902 the
staff was increased by the addition of an expert in seed and
plant introduction. On 1 Jan. 1930 the Bureau of Agriculture
was split into the Bureau of Plant Industry and the Bureau
of Animal Industry. In 1932 the Home Economics Division
of the Bureau of Science was transferred to the Bureau of
Plant Industry and became the Division of Plant Utilization
with the function of industrialization of plant products.
The Bureau is now operating 13 experiment stations and
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seed farms in the Philippines. Address: Chief, Agricultural
Reference Section.
5220. D’Aquin, E.L.; Gastrock, E.A.; Brekke, O.L. 1952.
Recovering oil and meal. Yearbook of Agriculture (USDA) p.
504-12. For the year 1950-51. Crops in Peace and War.
• Summary: “The three methods now in common use to
recover oil and meal from oilseeds are hydraulic pressing,
screw pressing, and solvent extraction. The first two use
pressure to remove the oil from the material. The third, as
its name implies, employs a solvent to leach out or dissolve
the oil, after which the mixture is separated. All the methods,
alone or in combination, are used commercially on the many
oil-bearing types of seeds, nuts, and beans that are grown
throughout the world.
“Hydraulic pressing, the earliest of the processes, is said
to have originated in Europe in 1795. The hydraulic press,
so named because it works on the principle of the hydraulic
ram, operates like an ordinary machine-shop press. It was
first used extensively in this country for processing linseed
and cottonseed. Later it was used for soybeans; it is still
the principal process for crushing cottonseed. Because it
is a batch-type method that requires much hand labor, its
use is declining in favor of the other methods, which are
continuous, require much less labor, and recover the oil more
completely. Different types of hydraulic presses are known
as box presses, plate presses, cage presses, and pot presses.
“The continuous screw press is much like a household
meat grinder in that it has a rotating screw to force the
material under a very high pressure through a cagelike
cylinder. The oil is squeezed out through narrow openings in
the wall of the cylinder. The first successful continuous screw
press was probably of American origin and was introduced
about 50 years ago. Today the presses are used the world
over to process every known type of oil-bearing material.
In the United States they are used mainly for soybeans and
flaxseed but also for cottonseed, copra, corn germ, tung
nuts, and other oilseeds. American presses are unlike those
in Europe, where the practice is to remove only part of the
oil in order to procure a meal suitable for re-extraction with
solvents or presses. In this country, continuous presses are
designed to remove nearly all the oil in a single pass through
the press by the use of a much higher pressure.
“Solvent extraction originated as a batch process in
Europe in 1870, and its use soon spread to the United States,
where it is still employed for such materials as meat scraps,
pine chips, garbage, and castor pomace.
“Technological advances in Europe shortly after the
First World War led to the development of continuous
solvent-extraction systems, which proved excellent for
processing soybeans to a very low oil content. As a result,
the process was introduced in the United States for soybeans
in the 1930’s. Since then its use has increased tremendously
to keep pace with our expansion in soybean production.

“Despite its outstanding success with soybeans, solvent
extraction has almost never proved fully satisfactory for
directly extracting oil from other oilseeds. It is, however,
satisfactory for indirect extraction of the other oils; that
is, for application to the press residue obtained after
mechanically pressing out the bulk of the oil. This is the
general practice in Europe today. American engineers, on
the other hand, are experimenting with both methods, and
already a number of plants have been erected for the solvent
extraction of the oil from cottonseed, flaxseed, castor beans,
corn germ, and rice bran.
“Several mechanical operations are needed to prepare
oilseeds before the oil can be removed. Cleaning to remove
foreign matter comes first. Next the meats are separated from
the hulls or shells. The meats are then reduced in size. The
last step is usually a cooking operation, which conditions
the material for extraction of the oil. Actually, the procedure
is not that simple. It varies for each oilseed and for each
process. Moreover, every step in the sequence depends on
how carefully the previous operation was carried out. In
general, proper size reduction, moisture content, and cooking
are requisites. All those factors must be integrated by
experience and controlled if the best yields and quality of oil
and meal are to be obtained.
“First come storage and cleaning. Deliveries to the oil
mill of soybeans and cottonseed are usually in bulk and
by trucks or rail. Peanuts are handled in sacks. Unloading
is done mainly by power shovels, pneumatic systems, and
hydraulic lifts. Arrivals in excess of crushing requirements
are placed in storage. Cottonseed is stored in seed houses
of the Muskogee type. Silos and grain elevators are used
for soybeans. Soybeans containing excess moisture are
dried before storing. Cottonseed is not dried, but the houses
are generally equipped with facilities for circulating air
through the seeds to cool them if they heat up in storage.
Oilseeds contain miscellaneous foreign matter. Cottonseed,
for example, contains bolls, twigs, stones, leaves, sand, and
tramp metal-matter that must be removed by cleaning to
prevent damage to the machines or costly shutdowns and to
improve the quality of the oil and meal products. Cleaning
equipment varies from mill to mill. Shaker screens and rotary
reels generally are used, along with air aspiration to remove
the very light and the very heavy impurities. The most
effective and versatile cleaners are the pneumatic-mechanical
type, which employ both reciprocating shakers and air
currents for making the various separations. Magnets are also
used at one or more points to remove iron and steel. Hulling
and separating are next...” Address: 1-2. Southern Regional
Research Lab., New Orleans, Louisiana; 3. Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
5221. Dutton, Herbert J.; Cowan, John C. 1952. The flavor
problem of soybean oil. Yearbook of Agriculture (USDA) p.
575-78. For the year 1950-51. Crops in Peace and War.
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• Summary: The article begins: “In the years after the
Second World War, soybean oil sold for 1 to 9 cents less a
pound than competing oils, although in many ways it equals
or surpasses other oils. The only apparent explanation for
that difference in price is the peculiar flavors that develop in
soybean oil on aging. While cottonseed oil grows rancid on
standing, soybean oil reverts–that is, it becomes painty or
grassy.
“Whether a rancid cottonseed oil or a stale corn oil
is better or worse than a reverted soybean oil is a matter
of consumer preference. It does seem that the American
housewife has decided in favor of corn and cottonseed
oils. Her decision costs the soybean industry and growers
annually 10 million to 90 million dollars, calculated on the
differential of 1 to 9 cents a pound. Many people believe
that unless research workers succeed in improving the
flavor of soybean oil, the wartime expansion in production
of soybeans, processing capacity, and edible soybeanoil products may recede before the competition of other
well-established edible oils. Industrial, university, and
Government institutions are cooperating in efforts to find an
answer to the problem.
“The problem is not simple. One can taste and smell
an off-flavor or bad odor in a concentration of only a few
parts per billion. Few chemical or physical tests can rival
the sensitivity of the human sense of taste and smell, and we
have no such test to measure the off-flavor of soybean oil.
Until we can devise an objective physical or chemical test,
we have to rely on the variable human senses.
“The procedure evolved at the Northern Regional
Research Laboratory for conducting taste tests conforms
to a definite order. A pair of samples is presented to each
of 12 tasters in a blind test; that is, samples are identified
only by number. The tasting is done in individual booths in
a quiet, air-conditioned room. The samples are held at the
same temperature by a heated aluminum block. Each taster
records evaluations of odor and flavor on a standardized
sheet. Later, flavor scores are averaged and the significance
of the results are analyzed by statistical methods. When these
precautions are taken, reproducible data can be obtained. The
development is a milestone in research progress, because
without reliable methods of evaluation we cannot determine
when improvements in processing treatments have been
made.
“Several theories try to explain the cause of the peculiar
flavor instability of soybean oil. Many European refiners
believe that traces of lecithin remaining in the oil cause
the instability. They use elaborate precautions, involving
thorough degumming operations, for removing the lecithin.
Exhaustive degumming experiments in our Laboratory and
in commercial plants of cooperating refiners, however, have
demonstrated no benefits from such operations. Controversial
also are the hypotheses that unsaponifiable constituents and
isolinoelic acid cause the off-flavors.

“One of the oldest theories centers around linolenic
acid as the flavor-unstable substance or precursor of the offodor...” Address: Northern Regional Research Lab., Peoria,
Illinois.
5222. Goldberg, Ray A. 1952. The soybean industry:
With special reference to the competitive position of the
Minnesota producer and processor. Minneapolis, MN: The
University of Minnesota Press. xv + 186 p. Index. 24 cm.
[156 ref]
• Summary: Contents: 1. Introduction: Purpose and scope,
source of data, procedure. 2. Production: World production,
national production, acreage changes in the Corn Belt,
Minnesota production, areas of production, suitable varieties,
acreage changes in Minnesota, summary.
3. Utilization: World utilization, national utilization,
soybean meal utilization, soybean oil utilization, world
and national trade movements, price relations, shortening,
margarine, other edible uses, industrial uses, Minnesota
utilization, summary.
4. The processing industry: Marketing channels of the
crop, historical evolution, the national processing industry,
the Minnesota processing industry, technical development,
processing costs, Minnesota processing costs, summary.
5. Factors affecting the competitive position of the
Minnesota soybean processor: Transportation, Minnesota
transportation, Buffalo–New York, Fargo–North Dakota, St.
Cloud–Minnesota, Chicago soybean prices, qualifications,
foreign market, summary, storage, commodity markets, price
formulation, government action, the Minnesota processor,
crushing margins, specific example, crushing-margin
relationships over time.
6. Summary and conclusions: The producer,
the processor. Appendixes. I. Tables. II. Interviews.
Bibliography.
Although Minnesota was one of the last states to
develop a soybean crop, the state now ranks 6th in total
soybean production in America. In the decade from 1940 to
1950 the dollar value of the Minnesota soybean crop rose
from $76,000 to $37,000,000.
The U.S. Regional Soybean Laboratory is discussed on
pages 24 and 56,
Tables: (1) A comparison of the twelve leading soybean
producing states for 1920 to 1950. (2) A summary of
protein content, and iodine number of soybeans, by area,
three-year averages, 1945-1947. (3) The results of tests
on two groups of varieties of soybeans. (4) The averages
for soybean varieties for date mature and oil content at
three locations, Waseca, Blue Earth, and southwestern
Minnesota. (5) Percentage changes in the use of land by
forty-two Minnesota farmers, 1941 through 1945 (1940 =
100 per cent). (6) Changes in crop acreages between 1939
and 1949. (7) Index numbers (by percentage) of acreage on
fifty southern Minnesota farms, 1941 through 1950 (1941 =
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100 per cent). (8) Percentage of total tillable land in specific
crops on fifty southern Minnesota farms, 1941 through
1950. (9) Tillable land and specified crops in Minnesota.
(10) Percentage of total tillable land in specified crops in
Minnesota. (11) The dollar value per acre of grain crops in
Southern Minnesota. (12) The comparative cost and returns
per acre for grain crops in southern Minnesota, 1945-1949.
(13) The indicated frequency with which forty-seven selected
farms produced soybeans, 1941-1950. (14) The number and
percentage of fifty southern Minnesota farms producing
soybeans. (15) Soybean acreage and soybean farms in
Minnesota. (16) Canada: Soybeans crushed, soybean oil,
cake and meal production, 1950, with comparisons. (17)
Canada: Imports of soybeans, edible and inedible soybean
oil, 1950, with comparisons. (18) The production and
distribution of soybean meal by states, 1945. (19) The deficit
in protein for all livestock, using requirements given in feed
standards as the quantity needed, 1937 through 1949. (20)
Prices paid by farmers per 100 pounds of cottonseed meal
and soybean meal, by months, United States, 1950. (21) The
production and processing of soybeans in Minnesota, Iowa,
and Illinois. (22) Minnesota monthly production of soybean
meal, October 1950 through September 1951, and monthly
consumption of soybean meal, October 1945 through
September 1946. (23) Marketing channels for soybeans,
Illinois, 1947-1948 crop years, as a percentage of total sales
off farms. (24) The relative costs of acquiring soybeans for
large and small processing plants, Illinois, crop year 1948.
(25) Soybean-processing plants in the United States, 1950.
(26) The estimated soybean-processing capacities of the
nine largest operators, May 1945 and January 1951. (27)
The number of soybean plants in the United States on July
1, 1944 by size. (28) The number of soybean plants in the
United States on January 1, 1951, by size. (29) Soybean
mills in operation in Minnesota, October 1, 1945. (30)
Soybean production in Minnesota, actual and potential,
December 1951. (31) A summary of soybean-processing
facilities and operation status, excluding mills crushing
soybeans temporarily or less than half their operating time,
United States, May 1945 and January 1951. (32) Soybean
processing margin by size and type of plant, 1943-1944.
(33) The processing costs of six Minnesota soybean plants,
percentage breakdown and actual cents-per-bushel range,
1951. (34) The capacity of soybean mills in specified areas,
excluding mills crushing soybeans temporarily or less than
half their operating time, May 1945 and 1950. (35) The overall freight advantages per ton of meal shipped, as used by
commercial men for territories rather than specific locations.
(36) Available storage space and estimated requirement for
United States soybean mills, 1951-1952 crush. (37) Monthly
sales of soybeans by farmers, as percentage of total sales,
in ten soybean-producing states, marketing year, 19471948. (38) Soybean stocks on Minnesota farms, quarterly,
1943-1952, by thousand bushels. (39) Range of contract

cash prices of soybeans at Chicago, monthly. (40) Range
of contract cash prices of soybeans at Chicago, yearly.
(41) Receipts of soybeans at Chicago and Minneapolis
grain centers for the last five years. (42) Price supports,
price ceilings, and average prices received by farmers for
soybeans, crop years 1940-1951. (43) Country elevator
base ceiling prices for No. 1 and No. 2 yellow and green
soybeans. (44) Ceiling prices for crude soybean oil, in
tank cars, in cents per pound. (45) Estimated differences
in crushing margins among Illinois, Iowa, and Minnesota
processing plants.
Appendix I tables: (1) Soybeans: Acreage, yield per
acre, and production in specified countries, average 19351939, annual 1948-1950. (2) Soybeans: Exports from
specified countries, average 1935-1939, annual 1947-1950.
(3) Soybean oil: Exports from specified countries, average
1935-1939, annual 1947-1950. (4) Suez Canal: Northbound
movement of Manchurian soybeans, December 1950–June
1951. (5) Soybeans: Acreage, yield, and production in
the United States, 1924-1950. (6) Acreage of soybeans
harvested for beans, United States and selected groups of
states, averages 1925-1929, 1930-1934, and 1935-1939, and
annually 1940-1950. (7) Soybeans: Supply and utilization
in the United States, 1924-1950, by number of thousand
bushels. (8) Acreage changes in the six leading soybean
states. (9) Soybeans harvest for beans: Acreage, yield,
and production for the ten leading states, 1945-1950. (10)
Soybeans: Yield per acre, oil content, and oil yield per
acre in the principal soybean-producing states, by states,
1944 and 1945. (11) Soybean oil content, temperature, and
length of day in the principal soybean-producing states,
May-October averages, 1944 and 1945. (12) Soybean oil
meal and cake: Supply and utilization in the United States,
1924 through 1949, by number of thousand tons. (13)
State-to-state movements of soybean meal in the six main
meal-producing states, 1948, 1949, and 1950. (14) Protein
concentrates: Estimated use for feed in the United States,
prewar average and years 1944 through 1950, year beginning
October 1, by number of thousand tons. (15) Relationships
between the prices of soybean meal and prices of other highprotein feeds. (16) Soybean oil, crude basis: Production,
trade, stocks December 31, and apparent disappearance,
1910–September 1950, by number of thousand pounds.
(17) State-to-state movement of soybean oil, 1950. (18)
Vegetable oils: Wholesale prices, in cents per pound, at
specified markets, annual averages, 1930 through 1950. (19)
Wholesale prices, in cents per pound, of leading fats and
oils, United States, for specified periods. (20) State-to-state
movements of soybeans. (21) The cost of the component
parts of a 300-ton capacity, solvent extraction-plant. (22)
The price per ton of shipping soybean meal from Decatur,
Illinois, December 1951. (23) The average per-ton railroad
freight revenue for soybeans, soybean meal, cottonseed,
cottonseed meal, linseed meal, and flax, United States, 1947
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through 1950. (24) The total freight traffic, by number of
cars, for 1947 (including duplications). (25) The total freight
traffic, by number of cars, for 1950 (including duplications).
(26) Soybeans: Stocks in various positions, United States,
quarterly dates, 1942-1951, by number of thousand bushels.
(27) The typical cost to farmers, in cents per bushel, for
soybean storage on farms and at country elevators, for threemonth and six-month storage periods, Midwestern soybeanproducing states. (28) Official United States grades and
grade requirements for all classes of soybeans. Continued.
Address: Minnesota.
5223. Lewis, A.J. 1952. Varnishes and paints from soybeans.
Yearbook of Agriculture (USDA) p. 569-74. For the year
1950-51. Crops in Peace and War.
• Summary: The use of soybean oil in paints and varnishes is
largely an American development and a new one. “The paint
and varnish industry used 8.5 million pounds of soybean oil
in 1933 and 150 million pounds in 1949. Other drying-oil
industries used another 100 million pounds to make floor
coverings, printing inks, and many other items.”
Soybean oil gained popularity in the varnish industry
during World War II when supplies of tung oil were short.
Little soybean oil was used in paints until 1934, when
some farmers’ cooperative organizations began to distribute
exterior paints that contained small percentages of soybean
oil. Address: Research Chemist, Northern Regional Research
Lab., Peoria, Illinois.
5224. Lockwood, Lewis B.; Smith, A.K. 1952. Fermented
soy foods and sauce. Yearbook of Agriculture (USDA) p.
357-61. For the year 1950-51. Crops in Peace and War.
• Summary: Contents: Introduction (The whole soybean
is not usually eaten. In East Asia, the people favor mostly
fermented soy products). In East Asia people live largely on
a vegetable diet (In China it is estimated that meat and eggs
comprise less than 3% of the food of the peasants, compared
with 21% among Americans. An estimated 95% of the
protein consumed in China is of vegetable origin, and much
of it comes from soybeans, which constitute about 20% of
the basic diet in northern China).
Japanese soy sauce or shoyu. Soybean paste. Soybean
cheeses are made by fermenting soybean curd. Chinese soy
sauce–a two-step fermentation and its organisms (the process
is described in detail). Making soy sauce by the chemical
method. How to make miso (red miso, black miso). Soybean
cheeses–how to make them: Sufu, Red sufu, Chee-fan (a
brownish soft cheese made with Shaoshing wine), Tsue-fan,
Honfan. Soy sauce in the United States.
“Red sufu is a red cheese. It is prepared in much the
same way that sufu is, except that the curd cubes and red rice
are placed in alternate layers in deep vessels where the brine
fermentation is started. The red rice is a Chinese product
made by growing the mold Monascus ruber in the grains of

polished white rice until the entire grain is permeated with
the coloring matter. The red rice contributes a pleasant taste
and aroma to the red sufu cheese.
Note: This is the earliest document seen (Oct. 2011) that
uses the term “Red sufu” or the term “red sufu cheese” refer
to fermented tofu.
Note: By 1975 Lockwood was at the Biology Dept.,
Western Kentucky Univ., Bowling Green, KY (see Smith
& Berry 1975). Address: U.S. Dep. of Agriculture (Smith;
Northern Regional Research Lab., Peoria, Illinois).
5225. Manas y Cruz, M.; Rozul, Juan B. 1952. Plant
production and exploration. In: 1952. A Half Century of
Philippine Agriculture. Manila, Philippines: Liwayway
Publishing. xix + 463 p. See p. 154-69, especially p. 15758. Published for the Bureau of Agriculture Golden Jubilee
Committee by Graphic House. [18* ref. Eng]
• Summary: “Only a few species of our cultivated plants are
indigenous to this country... Plant introduction work in the
Philippines was started as far back as the Spanish regime...
Between 1521 and 1815 approximately 200 species of
economic plants of American origin were introduced into the
Philippines.” Plant introduction became a major project of
the Bureau of Agriculture after it was established in 1902. Its
first chief, F. Lamson-Scribner, laid the basic foundation for
the introduction and exploration work.
Direct introduction of hybrid strains, such as soybeans,
has saved much time compared to “the development
of native varieties by the processes of selection and
hybridization. For instance, it must have taken its American
breeders from 7 to 12 crop seasons to produce the hybrid
strain of soybean, Mis 28 EB strain 3910. When tested here
for 2 or 3 crop seasons, it proved to be a very suitable variety
of soybean for commercial growing in the Philippines.”
The section titled “Vegetable Crops” notes: “In general,
the introduction of vegetable crops has been very successful.
Practically all the vegetable crops grown commercially
here [including soybeans]... are the products of plant
introduction work... Of the soybean, Glycine max, we are
now commercially growing introduced varieties and strains
both suitable for the rainy and dry season culture. Of over a
hundred varieties and strains introduced from China, Japan,
U.S., Hawaii and India, only few have been selected as the
most adapted to certain regions of the islands. The most
successful introductions recommended for commercial
planting are: Mis 33 Dixi, Head Green and Mis 28 EB Strain
3910, all adapted to rainy and dry season cultures, and
Yellow Biloxi hybrid, only adapted to rainy season culture.
They gave yields of from 15 to 25 cavans of seeds per
hectare” Note: 1 cavan, a unit of weight in the Philippines
= 44 kg or 50 kg. Thus, 15 to 25 cavans/ha = 0.66 to 1.25
tonnes/ha.
“Unfortunately, our detailed Plant Introduction records
of the past years were practically all destroyed or lost during
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the last World War operations, so it has been quite difficult to
reconstruct them from memory or from whatever literature
the authors were able to ransack within the short time
available.”
On page 398 is an ad for Cenvoco Vegetable Lard, made
by the Central Vegetable Oil Manufacturing Co. of Manila.
This shortening was probably made from coconut oil rather
than soy oil.
Note 1. This is the earliest English-language document
seen (Feb. 2008) that uses the term “Vegetable Lard” to refer
to vegetable shortening.
Note 2. This book was written by men of the Philippine
Bureau of Agriculture and its successors, the Bureau of
Plant Industry, the Bureau of Animal Industry, and the Fiber
Inspection Service. Address: Bureau of Plant Industry.
5226. Markley, K.S. 1952. Oil processing through the ages.
Yearbook of Agriculture (USDA) p. 497-503. For the year
1950-51. Crops in Peace and War.
• Summary: An excellent history by an expert in the subject.
The first fats used by man were probably of animal origin–
tallows and greases–which were separated from other tissue
simply by heating or boiling with water. Extraction of oils
from fruits and seeds was more complex and difficult, yet
vegetable oils were used from the time of the earliest records,
so methods for their separation must have been developed
before the dawn of recorded history.
“The ancient Egyptians and Phoenicians used vegetable
oils for food and for anointing their bodies, but not for
illumination. The Egyptians used olive oil as a lubricant
in moving large stones, statues, and building material. As
early as 1400 B.C., Egyptian chariot wheels were lubricated
with axle greases consisting of fat and lime. Earthen vessels
predating the First Dynasty [2920-2770 B.C.] have been
found which contained several pounds of oxidized palm oil.
From the Egyptians and Phoenicians, knowledge of how to
apply fats and oils spread to the Hebrews, and thence to the
Greeks.
“The Hebrews had oil mills powered by treads that were
usually operated by prisoners. Pliny [Roman, 23-79 AD]
left the earliest description of an oil mill, which was used
to crush olives. It resembled the ordinary edge runner, the
stones being flat on the inner side and convex on the outer
side. The Greeks and Romans are said to have employed
screw presses, similar to wine presses for recovering olive
oil.”
“The wedge, edge-runner, and screw press were used
in Europe for oilseed processing until the invention of the
hydraulic press. Their efficiencies were increased somewhat
by precrushing and heating the seed in the presence of
moisture, a practice in use today.
“The development of the hydraulic press in 1795 made
possible a marked increase in the recovery of oil... By 1815,
improved forms of the hydraulic press were introduced in

France and Germany, where their use spread rapidly.” Bags
were soon replaced by press cloths.
In the 20th century, the continuous screw press or
expeller was invented in the Unites States; it is still in use
(see p. 504). “The rise of the soybean processing industry
in the United States in the 1930s created a further demand
for these presses. Efficiency, as well as capacity increased
until it became possible to process soybeans so as to reduce
the residual oil content of the cake to 3.5 or 4.5 percent.”
But “oil technologists were not satisfied to leave even this
amount of oil in the extracted cake.”
“The first practical process for the solvent extraction
of oil from oilseeds was developed by Jesse Fisher in
Birmingham, England, in the 1840s, but no patent for the
solvent extraction of fatty oil was granted until 1856...
Solvent extraction has been practiced on a fairly large scale
in Europe since 1870. The first extractors were single-unit,
unagitated, batch vessels. Soon multiple unit, agitated,
counter-current extractors appeared. Many attempts were
made to develop a continuous solvent-extraction process,
and about 1920 Hermann Bollmann in Germany developed
an extractor that was especially adapted to the recovery of oil
from soybeans. This extractor and its operation are discussed
in detail in the next chapter.”
Soon Karl Hildebrandt in Germany developed another
type of continuous solvent extractor. It “is a combination
of two vertical enclosed screw conveyors connected at the
bottom by a cross conveyor so that the whole forms a U. The
previously rolled or flaked oilseed moves in one leg in the
same direction as the flow of the solvent, and in the other leg
in the opposite direction.
“This type of extractor was introduced in the United
States for processing soybeans in 1934 [By ADM, began
operation in April and by Glidden in Nov.] and was followed
very shortly by the Bollmann, or paternoster, extractor” [By
Central Soya, began operation in Nov. 1937]. Somewhat
later, an extractor of American design–the rotating plate,
vertical gravity extractor–was introduced [in late 1937 to
American Soya Products Corp. Evansville, Indiana, by
Allis-Chalmers & Michelle Bonotto]. It was followed by
a modified type known as the stationary-place [plate?]
extractor.
“The rapid adoption of continuous solvent extractors for
processing soybeans resulted from the fact that such plants
are almost completely automatic and yield a meal containing
only 0.6 to 0.8 percent of oil, or a recovery of about 97
percent.”
There follows a good history of refining crude oils. “The
earliest methods consisted simply of settling and filtering out
the solid or gummy materials. Later certain earths or clays
were added before filtering to help remove solid impurities
and also some of the pigments., thereby imparting a clear and
bright appearance. One of the most important in the refining
process consists in removing the free fatty acids naturally
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present in the oil.” Address: Head, Oil and Oilseeds Div.,
Southern Regional Research Lab., New Orleans, Louisiana.
5227. Ontario Agricultural College. 1952. Soybean
investigations at the Ontario Agricultural College–1951.
Guelph, Ontario, Canada. 16 p. 28 cm.
• Summary: Includes results of many soybean variety
trials in Ontario, plus a list of varieties entered in the U.S.
Regional Soybean Laboratory tests for 1951.
The report begins: “Soybean acreages in Ontario again
showed an increase in 1951. Some 176,000 acres were grown
as compared to the previous high in 1950 when 142,000
acres were planted. Indications are that 1952 will again see
increased plantings of soybeans.
“The rather sudden rise in importance of the soybean
crop in the past ten years has made it imperative to accelerate
research work with this crop. There is a need for more
and better varieties adapted to Ontario conditions. This is
especially true in the case of early maturing varieties adapted
to areas outside the present main soybean belt.
“The Field Husbandry Department of the Ontario
Agricultural College has attempted to keep pace with the
rapid development of the soybean crop. At present the
emphasis is on a breeding program, the chief aim of which
is the production of varieties suitable for growing in zones
2, 3 and 4. Through the co-operation of the United States
Regional Soybean Laboratory and the Canadian Stations
of Harrow and Ottawa, a good deal of hybrid material has
been obtained on which to base our selection. As well, this
Department has also initiated a hybridization program of its
own.
“The 1952 season will see plant lines established in the
following crosses:” Address: Guelph, Ontario, Canada.
5228. Photographs of the Ohio Valley Soy Bean Cooperative, in Henderson Co., Kentucky (1952-1955). 1952.
Henderson Co., Kentucky.
• Summary: Six digital photos (the first four black-andwhite) were sent to Soyinfo Center in March 2007 by Al
Reisz, Jr., son of the key man in organizing and running this
cooperative. These photos show the first cooperative soybean
processing plant in the USA:
(1) The hexane solvent extraction plant in about 1952
(perhaps 1951).
(2) Three men involved in the OVSC standing in a
soybean test plot that was adjacent to the plant grounds.
Al Reisz is standing in the center. The Co-op worked
with the University of Kentucky Ag. Extension Service to
test soybean varieties and to show farmers how to plant,
cultivate, and harvest soybeans.
(3) Al Reisz at his desk in the OVSC office in 1954.
(4) A typical meeting with farmers in 1954 to promote
the planting of soybeans. Al Reisz is standing at the left of
the graph.

(5) European visitors during a tour of the OVSC plant in
1955. Al Reisz is at the far left, back row.
(6) Soybean oil from OVSC being loaded into a railroad
tank car.
5229. Report of the Chief of the Bureau of Agricultural and
Industrial Chemistry, Agricultural Research Administration.
1952. Oilseeds and their products: “Soy flour” improved for
use in Greece. p. 14-15. For the fiscal year ended June 30,
1951.
• Summary: “The use of ‘soy flour’ in bread has been urged
for European countries during the past few years because of
the need for more protein in diets. The use of soy powder
in Europe presents problems different from those in the
United States. Europeans use long-extraction wheat flours
[i.e., relatively little of the bran is removed from the flour;
whole wheat flour is 100% extraction] of rather low protein
content, and much of their bread is made without sugar
and shortening. In Greece, for example, bakers use flour of
90-percent extraction and never any sugar or shortening. As
Greek bakeries are small and their equipment is crude, it is
not to be expected that practices of modern bakeries in the
United States can be adopted and applied.
“A representative of the Economic Cooperation
Administration’s mission in Greece reported to members
of the staff of the Northern Regional Laboratory [NRRL,
Peoria, Illinois] the difficulties which Greek bakeries had
encountered in using soy flour in bread. The results were so
unsatisfactory that in one year less than 10 percent of their
allotment of soy flour was used...
“A series of experiments at the Northern Laboratory
showed that addition of oxidizing agents, such as potassium
bromate, was necessary when fortifying high-extraction
flours with soy powder.” An initial shipment of 1,000 tons
of this bromated soy flour has been sent to Greece. Address:
Chief, Bureau of Agricultural and Industrial Chemistry,
Agricultural Research Administration.
5230. Report of the Chief of the Bureau of Agricultural and
Industrial Chemistry, Agricultural Research Administration.
1952. Oilseeds and their products: New chemical–dilinoleic
acid–produced commercially from seed oils. p. 12. For the
fiscal year ended June 30, 1951.
• Summary: “Dilinoleic acid (commonly called dimer acid),
which is a dibasic, unsaturated fat acid derived from soybean
and some other seed oils, is now in commercial production
by a new process. Manufacture of this new chemical, which
may find widespread industrial use, is largely the result of
pioneering research on dimeric fat acids by the Northern
Regional Laboratory and of continued cooperative research
that has been carried on by the Northern Laboratory and
certain chemical industries.”
In a series of technical papers “issued by the Laboratory
during the years 1942 to 1949, information was given
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on how industry could use the acid for upgrading drying
oils and for manufacturing rubber substitutes, polyamide
resins, viscosity-index improvers, and synthetic rubbers.
The polyamide resin Norelac, which was developed at the
Northern Laboratory from dimeric fat acids from soybean
oil, was discussed in the 1943 and 1944 reports.
“During World War II industrial companies undertook
the production of rubber substitutes and polyamide
resins from dimer acid, and commercial utilization of
these products was achieved.” Address: Chief, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration.
5231. Smith, Allan K. 1952. Uses of soybean protein in
industry. Yearbook of Agriculture (USDA) p. 615-18. For the
year 1950-51. Crops in Peace and War.
• Summary: Use of soybean-meal glue in fabricating
plywood from both hard and soft woods in peak years
reached 45 million pounds. Wallpaper coating is another
well-established and substantial use of the glue. Gelsoy
is the name given a new product from soybeans coming
on the market. It is about 55% protein and 45% soluble
carbohydrates, ash, and nonprotein nitrogen. “When a water
solution of about 10% total solids of the spray-dried product
is heated to 212º F., it forms an irreversible gel–one that does
not reverse to a liquid by change in temperature; hence the
name Gelsoy.
“A water solution of Gelsoy can be whipped into a
meringue like egg white.” Address: Chemist, Northern
Regional Research Lab., Peoria, Illinois.
5232. Smith, Allan K. 1952. Over-all look at industrial
proteins. Yearbook of Agriculture (USDA) p. 601-06. For the
year 1950-51. Crops in Peace and War.
• Summary: Discusses proteins from both animal and
vegetable sources. The most important industrial uses of
proteins are in making adhesives or glues. A long section
(p. 604) discusses casein, “a dairy product.” To offset the
fluctuations in U.S. production, casein imports have been
large. The main foreign source has been Argentina. The
import duty was $0.055/lb until 1941, when it was reduced
to $0.0275/lb. The total of casein imports plus domestic
production increased from 30 million lb in 1929 to 89
million lb in 1941. The most important industrial use for
casein is for coating paper, which typically takes about 60%
of the total supply.
Vegetable proteins are relatively new, and the main
source is soybeans. The first plant for isolating soy protein,
built in 1933, had a capacity of one ton a day. Three plants
now produce isolated soybean protein, and in 1950 their
estimated capacity totaled more than 15,000 tons. The first
isolated soy protein was sold mainly to the paper industry
for sizing and coating paper. Address: Chemist, Northern
Regional Research Lab., Peoria, Illinois.

5233. Burlison, W.L. 1952? Looking ahead with soybeans.
Urbana, Illinois. 14 p. Undated. Unpublished manuscript.
• Summary: Dr. Burlison, who had retired in June 1951,
prepared this undated, handwritten manuscript for a talk
on soybeans he gave or intended to give in about 1954.
Contents: Introduction. 1. The challenge of the past:
Publications, research, extension work, early soybean
farmers (Stoddard of Carlinville), American Soybean
Association, soybean processors in the USA and Illinois,
Illinois Farm Advisers Assoc., H.G. Atwood and the Peoria
Plan, establishment of Regional Soybean Laboratory 1936
is most significant recent event in soybean history (part
is located in Peoria, headquarters in Urbana, Illinois), the
challenge, Illinois still leads in soybean production.
2. The facts of the present: Strong interest by the
university, researchers, farmers, and processors, average
yield has more than doubled.
3. The promise of the future: Industrialists predicted
needs for the future (See Soybean Digest, Sept. 1952. R.M.
Bethke of Ralston Purina Co., H.C. Black of Swift & Co.,
J.C. Konen of Archer Daniels Midland Co., Ward Calland
of National Crop Improvement Council, Mitsuo Hirano,
president of Association of Oil and Fats Manufacturers of
Japan, J.C.A. Faure of International Association of Seed
Crushers, E.M. Learmonth of British Soya Products Ltd.
(London), USDA Office of Agricultural Experiment Stations,
George Strayer of American Soybean Association).
As early as 1897 in Illinois, “the soybean showed great
future promise. To date our College of Agriculture has
published 32 bulletins and 42 circulars and many hundreds
of journal articles and pamphlets of various kinds. This is
truly a fine record.”
Today in the United States there are 260 plants which
process soybeans; 37 of these are in Illinois.
“It should be noted that the first recorded effort to
find an outlet for surplus [soybeans] was in 1921 when the
president of the Illinois Farm Advisers Association contacted
the industry for the purpose of finding a possible outlet in
Illinois to handle our soybeans. Our soybean production
was just getting under way which meant some uncertainty in
soybean supplies.
“This uncertainty continued until 1928 when, because
of heavy abandonment of winter wheat in Illinois, it seemed
necessary to turn to soybeans for a part of the acreage if
some assurance could be given that a sudden increase in
production would not result in ruinous prices. After some
negotiations with the late H.G. Atwood a price was set for
soybeans as far as his company was concerned. So far as
we know, this is the first instance of a case where the price
was fixed before that crop was produced. This was a very
important move in giving soybeans considerable stability.
“The most significant recent event in soybean history
was the establishment in 1936 of the Regional Soybean
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Laboratory a part of which is now located in Peoria, Illinois,
and a section devoted to soybean breeding with headquarters
at this university.”
“Illinois is still by long odds the leading soybeanproducing state. Of the state’s 102 counties, 41 produced
from 1- to almost 4 million bushels in 1951. Outside of
Illinois there are only 21 counties in the nation that produced
1 million bushels of soybeans last year. Four Illinois counties
grew between 3 and 4 million bushels in 1951.” Champaign
County leads the nation with almost 4 million bushels.
Address: Univ. of Illinois.
5234. Jan. 21–Ezra Taft Benson (R), Idaho, becomes
U.S. Secretary of Agriculture under President Dwight D.
Eisenhower (1953-1961) (Important event). 1953.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
5235. Soybean Digest. 1953. First ASA president passes
[American Soybean Assoc. president Taylor Fouts]. Jan. p.
11.
• Summary: “Taylor Fouts, 71, one of the founders and first
president of the American Soybean Association, died at his
farm home, Soyland, near Deer Creek, Indiana, Dec. 11. He
had been ill six months.
“Fouts was born near Deer Creek and had been a farmer
and seed producer in that state all his life. He was graduated
from Purdue University with a bachelor of science degree in
agriculture and was one of the first 10 Master Farmers named
in Indiana.”
“Fouts was one of the true soybean pioneers. His father
first procured free soybean seed from the U.S. Department of
Agriculture in 1896 or 1898. After Taylor’s graduation from
the University he began growing soybeans in 1904. Within a
few years he and his brothers, Noah and Finis, were growing
soybeans extensively...
“Soybean days in cooperation with Purdue University
were held in 1910, 1914 and 1916 at the Fouts farm, which
became known as Soyland. These soybean meetings helped
to create widespread interest in the crop.
“And in 1920 a Cornbelt soybean conference was held
at Soyland. At this conference the National Soybean Growers
Association was formed. Later the name was changed to the
American Soybean Association. Fouts was elected the first
president. He was elected president of the Association again
in 1928. He was elected an honorary life member in 1950.”
Surviving are the widow: two daughters, Mrs. Mary
Margaret Bowman, Camden, Indiana, and Mrs. Pauline
Jones, Hobart, Indiana; a son, Frederick, Martinsville,
Indiana; and a sister, Mrs. Clara Grace, Fort Wayne,
Indiana.” Taylor Fouts had five grandchildren.
Photos show: (1) Taylor Fouts. (2) The three Fouts
brothers–Taylor, Finis, and Noah–during the first meeting of
the National Soybean Growers Association at Soyland on 1

Sept. 1920.
5236. Milner, R.T. 1953. Re: Letters to state and county
extension workers. Letter to Dr. W.G. Kammlade, Associate
Director, Extension Service, University of Illinois, Urbana,
Feb. 11. 1 p. Typed, with signature on letterhead.
• Summary: “Recently, a copy of your Letter Number 191
to state and county extension workers on January 30, has
come to my attention. I was very much impressed with your
information sheet. If possible, I would like to continue to
receive it in the future.
“I have been in touch with Director Varner about the
coming meeting of the Extension Directors here in April...”
Note 1. Milner is referring to the series titled “For Your
Information,” prepared by Dr. Kammlade. Dean Robert R.
Hudelson is currently director of the Illinois Agricultural
Experiment Station. Address: Director, Northern Regional
Research Lab., Bureau of Agricultural and Industrial
Chemistry, Agricultural Research Administration, USDA,
Peoria 5, Illinois.
5237. Smith, P.E. 1953. Soybean varietal trials in Arkansas,
1949-52. Arkansas Agricultural Experiment Station, Report
Series. No. 36. 11 p. Feb.
• Summary: Soybean production has grown dramatically
in Arkansas. In 1924, approximately 1,400 acres were
harvested for seed, while in 1952, this had increased to more
than 850,000 acres. This report discusses the performance
(agronomic and chemical composition data) of 23 soybean
varieties at four locations for the years 1949-52.
Page 3 notes: “Since 1943 the soybean varietal testing
program has been conducted as a cooperative project
between the Arkansas Agricultural Experiment Station
and the U.S. Regional Soybean Laboratory, Division of
Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S. Department of Agriculture.” Address:
Dep. of Agronomy, Univ. of Arkansas, Fayetteville,
Arkansas.
5238. American Soybean Association. 1953. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5239. Cartter, J.L.; Osler, R.D.; Lawrence, Ruth E.; Younger,
Carolyn J. comps. 1953. Results of the Cooperative Uniform
Soybean Tests, 1952: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 166. March. ii + 97 p. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1952%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
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Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Preliminary test, Group 0. Uniform test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test, Group
IV. Effect of location on composition. Disease investigations.
Weather summary. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
5240. Hartwig, Edgar E.; Bounds, Elaine. comps. 1953.
Results of the Cooperative Uniform Soybean Tests, 1952:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 163. March.
109 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/52soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Uniform test, Group VII.
Uniform test, Group VIII. Weather data.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.

At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the five
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section,
and by an early killing frost. The effects of the frost were felt
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in the Southwest, Delta, and upper East Coast
plantings.
“In calculating variety means for seed
yield, data from tests with extremely low
yields or where the coefficient of variability
exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. ClerkStenographer [Stoneville, Mississippi].
5241. Viets, F.G., Jr.; Boawn, L.C.; Nelson,
C.E.; Crawford, C.L. 1953. Soil application
of zinc for control of zinc deficiency of beans:
with notes on other field crops. Washington
Agricultural Experiment Station, Stations
Circular No. 215. March. 10 p. [2 ref]
• Summary: Zinc deficiency symptoms of
beans, including soybeans, were reported
in 1952 in the Yakima Valley (particularly
the Roza area), and in many locations in the
Columbia Basin Project in central Washington.
Soil application of zinc sulfate in fertilizer
is now recommended over foliar application.
Summary: “A high nitrogen level is
essential for absorption of soil-applied zinc by
beans. Eighty or 120 pounds of nitrogen are
used in these experiments.”
“In these experiments the zinc was placed
in bands or was broadcast and mixed into the
soil before planting, The nitrogen was always
banded. Broadcast application of both zinc and nitrogen may
be even better than the combination of zinc broadcast and
nitrogen banded.
“Bean yields were observed to be related to zinc
content of the whole top over the range of 15 to 45 ppm as
determined by laboratory analysis. Each increase of 1 ppm
in zinc content of the plant was accompanied by a yield
increase of 26 pounds per acre.
“Soil application of zinc, when made in a band with
nitrogen, was as effective in increasing yields of zincdeficient beans as foliage applications of zinc, If plants show
moderate to severe zinc deficiency symptoms, yield increases
of about 500 pounds per acre or more may be obtained by
using recommended soil or foliage applications of zinc. Yield
increases have been obtained when no clear-cut symptoms
were apparent.” Address: 1. Soil Scientist; 2. Junior Soil
Scientist; 2. Assoc. Agronomist; 4. Physical Science Aide;
All: Washington Agric. Exp. Station, Pullman, WA.
5242. Winters, R.Y. 1953. Charles Burgess Williams, 18711947. Paper presented at the dedication of Williams Hall
Agronomy Building, University of North Carolina, Raleigh,
NC. [8] p. Unpublished typescript.
• Summary: On the top half of the first page is a large
portrait of Prof. C.B. Williams. On the bottom half we

read: “Charles Burgess Williams (1871-1947), truly
North Carolina’s pioneer Agronomist, devoted his entire
professional life to the service of his fellow citizens. From
his graduation as valedictorian of the first class at this
institution until his death he served the state as: Assistant
Chemist of the Agricultural Experiment Station, Fertilizer
Control Chemist, Assistant State Chemist, Vice-Director and
Director of the Agricultural Experiment Station, Dean of
Agriculture and Head of the Agronomy Department.
“He served the south: as the organizer, and for twentyfive years, as the chairman of the Tobacco Research
Committee, and of The Southeastern Agronomy Research
Committee of the Association ‘of Southern Agricultural
Workers.
“He served the nation: as a leader in Soil Survey, as one
of the first Americans to promote the growing of soybeans,
as a charter member of the American Society of Agronomy
and as its president in 1926.
“He served those who knew him best–his coworkers–as:
a loyal, sincere, and understanding friend.”
The paper begins: “We have gathered here to honor
the memory of a friend who served this State and region
faithfully and effectively, and to dedicate this building to the
service which characterized his life’s work.
“Charles Burgess Williams was truly a native son of
North Carolina. His people were among the early settlers
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of the Albemarle section and were prominent in the public
affairs of the region and State. He was born at Shiloh
in Camden County, the son of Robert Jones and Susan
(Burgess) Williams, on December 23, 1871.
“Our friend was a product of this institution, having
graduated with highest honors in 1893, the first class of the
college. While a student in the college he came under the
influence of J.R. Chamberlain, agriculturist; W.A. Withers
and B.W. Kilgore, chemists; Gerald McCarty, botanist; and
W.F. Massey, a civil engineer who taught horticulture and
botany. These men were pioneers in the development of
agricultural instruction and their influence was extended far
beyond the confines of their classrooms and field excursions.
An early report of the Office of Experiment Stations
expressed concern about the heavy load carried by such
teachers. Their duties included teaching, lecturing at farmers’
institutes and elsewhere, writing books, compiling bulletins
and newspaper articles, corresponding with large numbers of
persons on a great variety of subjects, attending meetings of
associations, helping with agricultural fairs and conducting
laboratory and field experiments.
“Upon completion of his undergraduate studies, Mr.
Williams accepted work in the college as instructor in
chemistry and assistant in the State Experiment Station
with opportunity to pursue graduate work. He had earned
his master’s degree in 1896 and followed this with a year’s
study of chemistry in Johns Hopkins University. During the
period 1897 to 1907 he served first as Chemist and later as
Assistant State Chemist in Fertilizer Control. In addition to
the analytical work associated with control, Mr. Williams
found time to conduct several studies designed to test and
improve analytical methods. He was an active member of the
Association of Official Agricultural Chemists and the results
of his studies are published in its proceedings and in the
bulletins of the U.S. Department of Agriculture.
“In 1907 Mr. Williams returned to college work as
Director of the State Experiment Station and Chief of
the Department of Agronomy (1907-12) and served as
Dean of the College of Agriculture from 1917 to 1923.
By the beginning of this period most of the original staff
of the college and station had gone out to more profitable
vocations and had been replaced by men of greater academic
specialization...”
We will now select a passage related to his pioneering
work with soybeans: “North Carolina was the first State to
recognize the soybean as a valuable forage and industrial
crop and this was due largely to the efforts of Mr. Williams.
He initiated studies of soybeans in the rotation systems, their
fertilizer requirements and varieties adapted to different
areas of the State. Extensive cooperative studies were
made of the new introductions by the U.S. Department
of Agriculture. A recent letter from W.J. Morse (retired),
formerly in charge of soybean research in the Department,
has this to say regarding Mr. Williams’ work: ‘As to his

work with soybeans, no one in North Carolina did more to
promote production and industrial utilization than did our
friend, long before the Middle West entered the game. I
know that he spent considerable time and effort in trying to
get the soybean oil industry started in North Carolina along
with all of his other duties. He really pushed the Elizabeth
City Cottonseed Oil Mill into crushing soybeans for oil and
followed it through with other cottonseed mills. I honestly
think if it were not for Professor Williams’ enthusiasm and
work the North Carolina soybean oil industry would have
been delayed many years. His publications on various phases
of the soybean industry in the early days indicate his tireless
efforts to build the industry in the State. I first called on him
at Raleigh in the summer of 1910. I can truthfully say that in
all of my contacts over the entire United States, I never met
a more cooperative cooperator. I found him as enthusiastic
and interested in all phases of the soybean the last time I
saw him, the fall before his death, as he was the time I met
him in 1910.’ His publicity on the utilization of soybeans
and soybean products attracted the attention of the research
laboratory of the Sherwin-Williams Paint Company and at
their request cooperative studies were made of the quality
of soybean oils for paint manufacture.” Address: PhD,
Asst. for Production and Utilization, Agricultural Research
Administration, USDA, Washington, DC.
5243. Belter, Paul A.; Smith, A.K.; Deobald, H.J.; Singer,
P.A.; Beckel, A.C. Assignors to the USA as represented
by the Secretary of Agriculture. 1953. Preparation of
proteinaceous soybean material using isopropanol. U.S.
Patent 2,635,094. April 14. 2 p. Application filed 16 May
1950. [2 ref]
• Summary: Arthur C. Beckel, deceased, late of Peoria,
Illinois, by Elmer F. Gury, administrator, Peoria, Illinois.
Address: Peoria, Illinois.
5244. Stahler, L.M. 1953. Contact herbicides as preharvest
defoliants or desiccants. J. of Agricultural and Food
Chemistry 1(2):183-87. April 15. [10 ref]
• Summary: Contains a review of developments in the use of
defoliants and desiccants in the USA, including defoliation
of soybeans (p. 185). Address: Bureau of Plant Industry,
USDA, Columbia, Missouri.
5245. Bureau, Marvin F.; Mederski, Henry J.; Evans, C.E.
1953. The effect of phosphatic fertilizer material and soil
phosphorus level on the yield and phosphorus uptake of
soybeans. Agronomy Journal 45(4):150-54. April. [13 ref]
• Summary: In comparison to wheat and corn, the soybean
plant responds poorly to direct mineral fertilization. This is
a field investigation “of the effect of phosphatic fertilizer
source and soil phosphorus level on the soybean yield, dry
matter production, and phosphorus uptake by the soybean
plant. Superphosphate, double superphosphate, calcium
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metaphosphate, fused tricalcium phosphate, and dicalcium
phosphate, containing radioactive phosphorus, were
applied to soil having a high, medium, and low level of soil
phosphorus.
“The percentage of the total phosphorus derived from
the fertilizer was found to be inversely related to the level of
soil phosphorus.” Address: Dep. of Agronomy, Ohio Agric.
Exp. Station.
5246. Evans, C.D.; Cooney, Patricia M.; Moser, Helen A.;
Schwab, A.W. 1953. The flavor problem of soybean oil. XI.
Phytic acid as an inactivating agent for trace metals. J. of the
American Oil Chemists’ Society 30(4):143-47. April. [23 ref]
• Summary: In recent years the addition of inactivating
agents to inhibit the possible chemical effect of trace metals
in soybean oil has become an accepted processing technique.
Address: Northern Regional Research Lab., Peoria, Illinois.
5247. Watanabe, Tokuji. 1953. Re: Questions about isolated
soy protein. Photographs of the process for making KoriTofu. Letter to Allan K. Smith, Northern Regional Research
Laboratory, Peoria, Illinois, about May 1. 2 p. Handwritten,
with signature. [Eng]
• Summary: Dr. Watanabe received, with many thanks, the
sample of isolated soybean protein prepared in the pilot
plant at Peoria, Illinois, and sent by Dr. Smith. It will be very
useful for his research. He asks Dr. Smith to please tell him
the procedure used in preparing the sample and the method
for determining the degree of denaturation of the protein.
He sends Dr. Smith seven small black-and-white photos
plus two small illustrations (drawn by him) showing the
process for preparing “Kori-Tofu, which is consumed in
western Japan.” Below each is an explanation. “Although the
procedure is very primitive as you see,” it is an interesting
way to make soybeans more digestible and nutritious. If
Dr. Smith is interested, Dr. Watanabe will send him more
information about foods prepared from soybeans in Japan.
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term Kori-Tofu (regardless of
capitalization) to refer to dried-frozen tofu.
The photos show the interior of a fairly small
commercial tofu shop. The captions read: (1) Boiling of
aqueous extract of ground soybeans. (2) Precipitation of
protein by adding calcium chloride to the boiled extract. (3)
Precipitate is poured into the frame [curds into forming box]
and pressed. The result is tofu. (4) Tofu is preserved [kept
fresh] by dipping in water. (5) The tofu is cut into slabs, and
placed on wooden benches or tables outdoors in the winter;
here it is exposed to the cold, dry air all night long. The slabs
are then kept (aged) in a frozen state for 2 weeks. A freezer
can also be used. (6) The pieces of frozen tofu are thawed
by immersion in running water in a large sink. (7) The
sponge-like tofu is pressed using a screw press to dehydrate
it. (8) The dehydrated tofu is dried on racks by heating and

ventilation. (9) The final products spread on tables where
they are selected and graded.
Note 2. This is the earliest English-language document
seen (April 2013) that uses the word “sponge” or the term
“sponge-like” to describe the texture of dried-frozen tofu.
Note 3. Allan K. Smith earned his PhD degree in
physical chemistry from Columbia University in New
York City. Address: National Food Research Inst., Food
Agency, Ministry of Agriculture and Forestry, FukagawaHamazonocho 2, Koto-ku, Tokyo, Japan.
5248. U.S. Regional Soybean Laboratory. 1953. Evaluation
of soybean germ plasm: A summary of data pertaining to
Soybean Introductions of Group I maturity. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 168. May 15. Not for publication.
• Summary: The introduction states: “In order to make
the present introductions more useful and available to
soybean breeders, it was considered worthwhile to evaluate
the present stock of introductions by maturity groups and
circulate the information to soybean workers. The data
presented here are the first to be obtained under the new
plan. As other maturity groups are evaluated, additional
summaries will be prepared and made available to those
desiring them.
“Nine maturity groups have been established for
convenience in classifying the Plant Introductions, as well
as the soybean varieties and strains being evaluated by plant
breeders in the United States. Maturity Group 0 includes
strains that will bloom and mature normally under the
longer days encountered during the summer in the Dakotas,
Minnesota, and northern Wisconsin. Group I contains strains
generally adapted to South Dakota, the southern parts of
Minnesota, Wisconsin, and Michigan, and the northern part
of Ohio. Groups II, III, and IV include strains adapted to
locations further south in the Northern Central States, and to
other areas of similar latitude. Maturity Groups V, VI, VII,
and VIII contain lines adapted further south, with the Group
VIII material being of full season maturity in the Gulf Coast
area.
“The characters and information which are or will be
included in future reports were decided upon at a conference
held at Urbana in March of 1953. These characters are as
follows:”
Line number. Variety name or Plant Introduction
number. Source (such as Harbin, Kirin, Manchuria). Year
introduced (1922-1929). Flower color (purple, white,
or purple throat). Flowering date. Maturity date (95100% of pods ripe). Lodging (1 = erect; 5 = prostrate).
Height. Uniformity score (1 = good; 5 = poor). Growth
type (vegetable, hay, grain, procumbent, bushy, slender).
Pubescence color. Pubescence type (normal, appressed,
pseudo glabrous, glabrous). Degree of podding. Yield
(bushels/acre). Percentage of protein. Percentage of oil.
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Color of seed coat. Color or hilum. Weight per 100 seeds.
Seed quality (1 = good; 5 = poor). Disease notes (0 =
immune; 5 = extremely susceptible). Remarks (deviations
from normal pod color, deviations from normal leaf shape,
deviations from 2-3 seeds per pod, deviations from normal
leaf surface, shattering, bloom on seed coat, stems green
after pods ripe).
Named varieties: Mandarin (Ottawa), Blackhawk. These
variety trials were conducted at Urbana, Illinois, in 1952.
Note: This is the earliest document seen (Dec. 2016)
with the term “germ plasm” (or “germplasm”) in the title.
Address: 501 Davenport Hall, Urbana, Illinois.
5249. Holm, Glenn C.; Eveleth, D.F.; Dinusson, W.E. 1953.
Trichloroethylene soybean meal poisoning in sheep. J. of the
American Veterinary Medical Association 122(914):380-82.
May. [8 ref]
• Summary: “Reports of cattle losses from feeding
trichloroethylene soybean meal were published as early as
1916 in Scotland. The condition was later called ‘Duren
disease’ when it was observed in Germany in 1923. More
than 40 other reports of losses were made in Europe before
this method of processing soybeans was discontinued.”
“During the past 2 years, extensive investigation
into cattle losses from trichloroethylene soybean meal
yielded some evidence of sheep losses. The sheep affected
were being fed toxic meal prior to and during lambing.
Postmortem findings were characteristic of those observed
in cattle.” Note: This is the earliest document seen (Aug.
2016) on the deaths of sheep fed trichloroethylene-extracted
soybean meal. Address: Depts. of Veterinary Science and
Animal Husbandry, North Dakota Agric. Exp. Station, Fargo,
North Dakota.
5250. Jeter, F.H. 1953. Dedicate hall to soybean leader
[Charles Burgess Williams]. Soybean Digest. May. p. 19.
• Summary: “Had it not been for the enthusiasm, the interest
and the patient research work done by Charles Burgess
Williams, the soybean oil industry of the South would have
been delayed by many years, asserted Dr. R.Y. Winters,
Agricultural Research Administration, U.S. Department of
Agriculture, in the principal address at the dedication of the
new agronomy building on the campus of the North Carolina
State College, March 20. Dr. Winters was a long-time
assistant and associate agronomist with Dr. Williams. He
knew the late crop scientist intimately.
“Winters told of Williams’ early interest in promoting
soybeans as a legume and as an oil-bearing crop for North
Carolina. As early as 1910 the agronomist was at work on the
soybean as a forage, hay, soil improving, and cash income
crop for eastern Carolina. ‘He was tireless in his efforts to
get cottonseed oil mills to crush the beans in the face of a
rapidly diminishing interest in cotton growing in the state,’
Winters said. ‘Williams prepared and published a number of

valuable folders, circulars and bulletins which paved the way
for later research work with soybeans and he was really the
father of the crop in the South.’
“More than 200 visiting scientists and friends gathered
in the auditorium of Williams Hall to have a part in the
dedication ceremonies. Representatives were present from
many soil and agronomy societies and organizations. Dr.
Richard Bradfield of Cornell University, representing the
American Society of Agronomy, brought greetings from his
University and the Society.
“The new agronomy building is a part of a 15-milliondollar building program now nearing completion on the
campus. It houses the College’s agronomy department,
including research, teaching and extension, comprising a
staff of 120 persons.
“Charles Burgess Williams was born at Shiloh, Camden
County, North Carolina, in 1871. He was graduated from
State College with highest honors as a member of the first
class of 1893. In 1907, he became director of the North
Carolina Experiment Station and chief of its department of
agronomy. He also served as the first Dean of the School of
Agriculture from 1917 to 1923. He was said to have been the
outstanding authority in the South on soils and fertilizers.”
A large photo shows the unveiling of a portrait painting
of Charles W. Williams. The caption states: “Portrait
accepted. Left to right, Col. John W. Harrelson, chancellor of
North Carolina State College, who presided at the dedication
exercises of Williams Hall, the new agronomy building;
Gordon Gray, president of the Consolidated University,
who responded for the institution; Mrs. C.B. Williams,
wife of the late scientist; and Dr. W.E. Colwell, head of the
department of agronomy. Portrait was unveiled by Thomas
N. and Margaret E. Park, grandchildren of the late Charles B.
Williams, for whom the building was named.”
5251. Larson, Nellie G.; Cowan, J.C. comp. 1953. Soybeans:
A selected list of references. USDA Bureau of Agricultural
and Industrial Chemistry AIC-355. 10 p. May. Cited in
Soybean Digest, July 1953, p. 24. [96 ref]
• Summary: On the cover of this document is an illustration
of the entrance to the USDA “Northern Regional
Laboratory,” which is part of the Bureau of Agricultural and
Industrial Chemistry.
The Introduction begins: “This Laboratory receives
many requests for information on soybeans. Often the
desired information is available in some published bulletin,
book, or periodical. As a result of these many requests,
this selected list of references has been compiled for use
by nonspecialists and laymen wanting knowledge about
soybeans and soybean technology. Markley’s two volumes
on ‘Soybeans and Soybean Products’ are the best single
source of information on the subject. Each chapter is
written by an expert on a phase of soybean technology.
For a general, over-all view of the industry, the reader may
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want to consult ‘Gold from the Soil,’ by Edward J. Dies,
and ‘New Riches from the Soil,’ by Wheeler McMillen, pp.
90-110. More technical information on soybean processing,
particularly of soybean oil, and including latest research
developments appears in the ‘Journal of the American Oil
Chemists’ Society.’
“Many of the government publications on soybeans
cited in this list can be obtained by writing to the issuing
agency or by purchase from the Superintendent of
Documents, Washington 25, D.C.” Address: 1. Librarian,
Peoria Branch, USDA Library; 2. Head, Oil and Protein Div.,
Northern Regional Research Lab., Peoria, Illinois.
5252. Schwab, A.W.; Cooney, Patricia M.; Evans, C.D.;
Cowan, J.C. 1953. The flavor problem of soybean oil.
XII. Nitrogen coordination compounds effective in edible
oil stabilization. J. of the American Oil Chemists’ Society
30(5):177-82. May. [25 ref]
• Summary: During the past few years a study of the
effects of metal contamination on the development of offflavors in soybean oil has been undertaken at the Northern
Regional Research Laboratory. “Early work emphasized
that certain compounds were stabilizers and their effects
could be explained, at least in part, because they were
metal deactivators. These studies enabled us to arrange
compounds in order of their effectiveness and to formulate
nitrogen-containing compounds which were effective metal
deactivators.” This article explains “how the principles of
coordination as applied to chelation complexes may predict
the effectiveness of certain types of compounds as metal
deactivators.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
5253. Simon, Martin S. 1953. Soybeans, economic

analyses relating to processing: with emphasis
on analyses designed to measure effects of
increased yields of soybean oil on prices and
total returns. Marketing Research Report (USDA
Agricultural Marketing Service) No. 35. 46 p.
May. [24 ref]
• Summary: Contents: Summary. Products
obtained from processing soybeans: Factors
that affect yield of oil, factors that affect yield
of meal. Relationships involved in measuring
effects of increased yields of soybean oil on
prices, total returns, and other factors. Analyses
needed to measure net effects of increased
yields of soybean oil on prices and total returns
for soybeans: methods of processing soybeans,
effect of method of processing on yields of oil
and meal, effect of changes in yield of soybean
oil on the supply and price of soybean oil meal,
factors that affect prices of fats and oils, other
than butter and lard, used in food products,
relation of prices of soybean oil to prices
of fats and oils, other than butter and lard, used in food
products, factors that affect prices received for soybeans by
farmers, use of these analyses in measuring net effects of
increased yields of soybean oil on prices and total returns.
Literature cited. Appendix. Address: Agricultural Economic
Statistician, USDA Bureau of Agricultural Economics.
5254. Weber, C.R. 1953. Guide to higher soybean yields.
Iowa Agricultural Extension Service, Pamphlet No. 202. 4 p.
May.
• Summary: Grow the best variety for your region. Plant
in narrow rows, 21 to 24 inches apart. Kill the weeds early.
Plant the seeds about 1 inch apart in a row. Plant in May.
Inoculate seed before planting. Harvest properly.
Note: This is the earliest document seen (Aug. 2009)
that mentions “narrow rows,” and the earliest document seen
(Aug. 2009) stating that planting soybeans in narrow rows
gives higher yields. Address: Assoc. Prof. of Farm Crops,
Iowa State College, and agronomist USDA.
5255. Dutton, H.J.; Evans, C.D.; Cowan, J.C. 1953. Status of
research on the flavor problem of soybean oil at the Northern
Regional Research Laboratory. Transactions–American
Association of Cereal Chemists 11(2):116-35. June. [39 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
5256. United States Department of Agriculture, Agricultural
Research Service. 1953. Jackson soybean may lower
growers’ cost in southeast (News release). Washington, DC.
3 p. July 1. 28 cm.
• Summary: Jackson “is the twelfth in a series of superior
varieties for the different producing areas that have been
released in the last dozen years. Clark is another new variety
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announced only June 15 for the northern Corn Belt.”
“The seed of Jackson is straw yellow in color, but easily
distinguished from seed of Roanoke and Volstate because of
its distinctive brown eye or seed scar.”
“The Jackson variety traces its parentage to the varieties
Volstate and Palmetto. The original cross was made in
1943 by Dr. E.E. Hartwig of the U.S. Regional Soybean
Laboratory, working in cooperation with the North Carolina
Agricultural Experiment Station. A backcross of the F1 was
made to Volstate in 1944. The objective was to produce a
variety for the lower southeastern part of the United States
that would grow tall like Palmetto and have the good seed
holding and chemical qualities of Volstate.” Address:
Washington, DC.
5257. Chemurgic Digest. 1953. Williams Hall dedicated.
June/July. p. 28.
• Summary: “Had it not been for the enthusiasm, the interest
and the patient research work done by Charles Burgess
Williams, the soybean oil industry of the South would have
been delayed by many years, asserted Dr. R.Y. Winters,
Agricultural Research Administration, U.S. Department of
Agriculture, in the principal address at the dedication of the
new agronomy building on the campus of the North Carolina
State College. Dr. Winters was a long-time assistant and
associate agronomist with Dr. Williams.
“Winters told of Williams’ early interest in promoting
soybeans as a legume and as an oil-bearing crop for North
Carolina. As early as 1910 the agronomist was at work on the
soybean as a forage, hay, soil improving, and cash income
crop for eastern Carolina. ‘He was tireless in his efforts to
get cottonseed oil mills to crush the beans in the face of a
rapidly diminishing interest in cotton growing in the state,’
Winters said. ‘Williams prepared and published a number of
valuable folders, circulars and bulletins which paved the way
for later research work with soybeans and he was really the
father of the crop in the South.’
“More than 200 visiting scientists and friends gathered
in the auditorium of Williams Hall to have a part in the
dedication ceremonies. Representatives were present from
many soil and agronomy societies and organizations. Dr.
Richard Bradfield of Cornell University, representing the
American Society of Agronomy, brought greetings from his
University and the Society.
“The new agronomy building is a part of a 15-milliondollar building program now nearing completion on the
campus. It houses the College’s agronomy department,
including research, teaching and extension, comprising a
staff of 120 persons.
“Charles Burgess Williams was said to have been the
outstanding authority in the South on soils and fertilizers.”
5258. Eveleth, D.F.; Goldsby, Alice I. 1953. Toxicosis of
chickens caused by trichloroethylene extracted soybean

meal. J. of the American Veterinary Medical Association
123(916):38-39. July. [3 ref]
• Summary: Soybean oil meal, was extracted with
trichloroethylene solvent, is under many conditions, highly
toxic to cattle. This experiment showed that it may at times
be toxic to chicks as shown by higher death rates, failure to
grow properly, and decreased resistance to disease. Address:
1. PhD, DVM [Doctor of Veterinary Medicine]; 2. A.B. Dep.
of Veterinary Science, North Dakota Agric. Exp. Station,
Fargo, North Dakota.
5259. Payne, Loyal C. 1953. The identification and
attempted assay of estrogenic substances found in grasses
and hay. Proceedings of the American Veterinary Medical
Association 90:150-54. Held 20-23 July 1953. [9 ref]
• Summary: Describes solvent extraction using ethyl
alcohol, stilbestrol implantation in livestock and poultry, and
the potencies of estrogenic substances in feedstuffs. Clover
and alfalfa are high in stilbestrol. Soybean oil meal has no
measurable amount. Thus certain American hays contain
appreciable amounts of estrogens. “Preliminary tests of the
Iowa Agricultural Experiment Station indicate that genistein
prepared from genistin isolated from soybean oil meal has
significant estrogenic activity in mice.” Address: Asst. Prof.,
Veterinary Physiology, Iowa State College, Ames, Iowa.
5260. Soybean Digest. 1953. First association secretary
killed. July. p. 33.
• Summary: “Ward A. Ostrander, 65, who pioneered soybean
research at Purdue University, was killed at Milwaukee,
Wisconsin, April 25 when he was struck by a car.
“A resident of West Lafayette, Indiana, he and his wife
were visiting in the Wisconsin city. Burial was at Randolph,
Wisconsin.
“Ostrander served as Purdue extension agronomist from
1918 until 1923. During this period he worked intensively
with small groups of pioneer soybean producers in the
state, and promoted the use of soybeans, particularly for
hay, though he also foresaw the possibility of commercial
utilization.
“Ostrander helped promote the soybean day at the
Taylor Fouts farm near Camden, Indiana, where the
American Soybean Association was organized in 1920. He
served as Association secretary the first four years.
“After leaving Purdue, Ostrander became engaged in the
grain elevator business, with interests in elevators at Buck
Creek and Colburn [both in Indiana]. He also owned a farm
near Dayton, Indiana.”
A photo shows W.A. Ostrander. The caption states that it
“appeared on the front cover of the September 1952 issue of
Soybean Digest. He was one of three men who attended both
the first and the 32nd annual conventions.”
Note: Purdue University, Buck Creek, Colburn, and
Dayton are all in Tippecanoe County, in central Indiana.
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5261. USDA Production and Marketing Administration,
Grain Branch. 1953. Soybean varieties: Descriptions,
synonyms and names of obsolete or old and seldom grown
varieties (revised). Washington, DC. 30 p. Revision of 1948
ed. *
Address: Washington, DC.
5262. Weiss, M.G. 1953. Registration of soybean varieties,
III [Lincoln, Monroe, Blackhawk, Hawkeye, Adams,
Wabash, Roanoke]. Agronomy Journal 45(7):326-30. July.
[21 ref]
• Summary: Gives details on the following soybean
varieties: Lincoln (Reg. No. 5), Hawkeye (No. 6), Adams
(No. 7), Monroe (No. 8), Blackhawk (No. 9), Wabash
(No. 10), Roanoke (No. 11). Address: Director of Field
Crops Research, B.P.I.S.A.E., A.R.A., U.S.D.A. Chairman
of the 1953 Committee on Varietal Standardization and
Registration.
5263. Cheng, Edmund; Story, C.D.; Yoder, L.; Hale, W.H.;
Burroughs, W. 1953. Estrogenic activity of isoflavone
derivatives extracted and prepared from soybean oil meal.
Science 118(3058):164-65. Aug. 7. [8 ref]
• Summary: The article begins: “Implantation of
diethylstilbestrol (synthetic estrogenic substance) pellets
under the skin of cattle and sheep stimulates live-weight
gains and increased feed efficiency during the fattening
period. Recently, naturally occurring estrogenic substances
have been detected in varying amounts in various plant
herbages, both pasture and hays, fed to cattle and sheep.
Genistein (5,7,4’- trihydroxyisoflavone) has been suggested
by Curnow and Bennetts as the chemical constituent
responsible for estrogenic activity in one of these herbages,
namely, subterranean clover. The glucoside of genistein,
genistin (5,4’-dihydroxy-7- glucosidoisoflavone) has been
shown by Walter (1941) to be present in substantial amounts
(0.1%) in soybean oil meal.”
An estrogenically active isoflavone, and its glycoside,
genistin, were first isolated from soybean meal. Both the
isoflavone and the isoflavone glucosides exhibit the same
amount of estrogenic activity.
Note: This is the earliest document seen (July 2002)
containing the word “diethylstilbestrol” in connection with
soy. Address: Iowa Agric. Exp. Station, Ames.
5264. Jacobson, N.L.; Zaletel, J.H.; Allen, R.S. 1953. Effect
of various dietary lipids on the blood plasma lipids of calves.
J. of Dairy Science 36(8):832-42. Aug. [24 ref]
• Summary: The authors reported that the greatest effect
on the blood lipids of calves was obtained by feeding
diets containing whole milk or crude soybean oil. The
lowest degree of lipemia was noted when diets containing
hydrogenated soybean oil were fed, while butter or lard

produced an intermediate effect. Address: Depts. of Dairy
Husbandry and Chemistry, Iowa Agric. Exp. Station, Ames,
Iowa.
5265. Sorkin, Martin. 1953. Agricultural policies and
soybeans. Washington, DC: USDA Production and
Marketing Administration. 8 p. Unpublished manuscript.
• Summary: Paper presented before the annual meeting of
the American Soybean Association, St. Louis, Missouri, Aug.
21, 1953. From the 1952 soybean crop, 14 million bushels
were placed under the price support program. Address:
Chief, Analysis & Statistics Div., Office of Requirements
and Allocations, Production and Marketing Administration,
USDA, Washington, DC.
5266. Soybean Digest. 1953. Big shift to the solvent process.
Aug. p. 18.
• Summary: The USDA, “through information obtained
from the Bureau of the Census, has reported the quantity of
soybeans processed by each of three methods–screw press,
solvent extraction, and hydraulic press–during the crop year”
from 1 Oct. 1951 to 30 Sept. 1952. The report prepared by
the Production and Marketing Administration, shows (for
the total crush): Solvent extraction method 74%, screw press
25%, and hydraulic press 1%.
A large table shows survey results from 1945-46 to
1951-52, and addition related information, in detail. In
1945-46 solvent extraction was used to obtain only 28.2% of
soybean oil; by 1951-52 it was estimated at 73.7%.
5267. Johnson, Bert. 1953. Re: Enclosing photographic print
of graph on soybean crushing. Letter to Mr. J.C. Hackleman,
Crops Extension, College of Agriculture, Univ. of Illinois,
Urbana, Illinois, Sept. 21. 1 p. Typed, with signature on
letterhead.
• Summary: Mr. Hackleman requested this photographic
print (Neg. 48994-XX) for use on a television show. The
print (8½ by 11 inches) is of a graph from 1935 to 1951,
titled “Soybeans crushed by method of processing.” It shows
total crushed (in million bushels), and the amount crushed
by solvent extraction, screw press, and hydraulic press. The
hydraulic press has always crushed the smallest amount
of soybeans, reaching its peak of about 30 million bushels
in 1942. The screw press was the most important way of
crushing soybeans from 1935 until about 1948; its peak
year was 1946. Solvent extraction, now the most important
means of crushing soybeans, increased slowly from 1935
to 1947, then rapidly increased. Address: Div. of Economic
Information, USDA Bureau of Agricultural Economics,
Washington 25, DC.
5268. Westergaard, Richard H. Assignor to the USA
as represented by the Secretary of Agriculture. 1953.
Continuous extraction of oil from vegetable materials. U.S.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1949
Patent 2,653,957. Sept. 29. 4 p. Application filed 28 June
1951. 1 drawing (flowchart). [4 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Peoria, Illinois.
5269. Haferkamp, Mary E.; Smith, L.; Nilan, R.A. 1953.
Studies on aged seeds. I. Relation of age of seed to
germination and longevity. Agronomy Journal 45(9):434-37.
Sept. [27 ref]
• Summary: Information is given on the germination
of various seeds, including soybeans, after storage at
air temperatures in unsealed containers at the Dry Land
Experiment Station, Lind, Washington. Address: Washington
Agric. Exp. Station, Pullman, Washington.
5270. Soybean Digest. 1953. Honorary life member
[American Soybean Assoc.]: George M. Briggs. Sept. p. 23.

“When Briggs went to the University of Wisconsin, he
was asked to continue his soybean work. From 1920 to 1923
he established soybean plots in 40 Wisconsin counties–just to
familiarize farmers with the crop.
“While extension workers ordinarily do not feel that
they have any official responsibility with breeding programs,
Briggs has repeatedly been on committees to select new
soybeans and has had a definite part in the improvement of
varieties now standard in the Badger state. His work has
helped purify and develop seed lots from such varieties for
Wisconsin as Mandarin 507, Manchu 606, Manchu 3, and an
improved strain of Mukden.
“The Wisconsin soybean specialist started a program of
one acre of soybeans for each four head of dairy cattle at a
time when other high protein feeds were not available.
“Briggs has been Wisconsin’s delegate to national
soybean meetings and helped to organize the American
Soybean Association. He was president of this group in
1923 and one of its directors for several years. Two meetings
of the Association have been held at the University of
Wisconsin, one in 1923 and the other in 1940.
He is author of a circular, ‘Grow Soybeans,’ and coauthor of a bulletin, ‘Soybeans–A Good Legume Crop
Borrowed from the Orient.’
“Mr. Briggs was chosen an honorary life member of the
American Soybean Association at its 33rd annual convention
at St. Louis [Missouri]. This brings the total number of
life members to 18. The award was presented at the annual
banquet.”
A portrait photo shows George M. Briggs.
5271. Soybean News (NSCIC). 1953. Increased soybean
research proposed. Put in one buck and take out 1333. 5(1):1.
Sept.

• Summary: George M. Briggs, a former president of ASA
and an agronomist at the University of Wisconsin, was born
on a farm in Houston County, Minnesota on May 19, 1884.
“He was a student at the School of Agriculture at St.
Paul from October 1906 to March 1909. He enrolled in the
Minnesota College of Agriculture in 1912 and graduated in
1916.
“Briggs was a farm owner from 1906 to 1910 and a farm
manager in 1910 and 1911.
“From October 1911 to September 1912 he was assistant
to the agronomist at the Minnesota College of Agriculture
helping in corn investigation work. From June 1916 to
September 1919 he was county agent in Burnett County. He
then became crop extension specialist and assistant county
agent leader at the University of Wisconsin.”
“His interest in soybeans began when he was a county
agent, almost 35 years ago [1918]. He has kept up this
interest to such an extent that he is familiarly known as
‘Soybean’ Briggs to thousands of soybean growers.

5272. Camery, M.P.; Weber, C.R. 1953. Effects of certain
components of simulated hail injury on soybeans and corn.
Iowa Agricultural Experiment Station, Research Bulletin No.
400. p. 461-504. Oct. [6 ref]
• Summary: This bulletin is divided into two major parts:
Soybeans (p. 469-89), and corn (p. 489-504). Two widely
different types of injury were inflicted on soybeans:
defoliation and breakage. “Defoliation reduced yields more
than did breakage. Yield consistently was reduced most
when injury was inflicted at about the time seed began
to develop in the lower pods.” Address: Agronomy Dep.,
Ames, Iowa; United States Regional Soybean Lab., Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration USDA, cooperating.
5273. National Soybean Processors Assoc., Soybean
Research Council. 1953. Ninth Annual Soybean Oil
Symposium. Chicago, Illinois. 160 p. Held 5 Oct. 1952 at the
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Bismarck Hotel, Chicago, Illinois. [59 ref]
• Summary: 41 people attended this one-day symposium.
Agenda:
Optimum Blowing Steam Rate in Deodorization and
Steam Distillation, by L.D. Chirgwin, Spencer Kellogg and
Sons, Inc., Edgewater, New Jersey
An Instrumental Method for Evaluating The Loss in
Stability of Edible Soybean Oil, by C.E. Ireland, A.E. Staley
Manufacturing Co., Decatur, Illinois
Use of Soybean Oil in Shortening and Other Food
Products, by J.J. McIntire, Quartermaster Food and
Container Institute, Chicago, Illinois
Soybean “Lecithin” and Its Fractions as MetalInactivating Agents, by C.D. Evans, H.J. Dutton, C.R.
Scholfield and Patricia N. Cooney, Northern Regional
Research Laboratory, Peoria, Illinois
The Relationship Between The Oxidative Polymers of
Soybean Oil and Flavor Reversion, by S.S. Chang and F.A.
Kummerow, University of Illinois, Urbana, Illinois
Use of Dyes and Ultracentrifugation to Estimate Solids
Content of Plastic Spreads, by Henry F. Zobel, Nison N.
Hellman, and Frederic R. Senti, Northern Regional Research
Laboratory, Peoria, Illinois
Sources of Color in Soybean “Lecithin,” by C.R.
Scholfield and H.L. Dutton, Northern Regional Research
Laboratory, Peoria, Illinois.
Panel Discussion: “Characteristics of Soybean Oil
Limiting Use in Edible Products.”
Limitations Affecting the Use of Soybean Oil in Frying.
Limitations Affecting Use of Soybean Oil in
Shortenings.
Limitations Affecting Use of Soybean Oil in Margarine
and Salad Dressings. Status of Flavor Reversion Research
Work and Future Plans.
H.L. Craig, Chairman, with R.L. Terrill, G.A. Crapple,
M.M. Durkee, J.C. Cowan. Address: [3818 Board of Trade
Building, Chicago, Illinois].
5274. Nichols, Andrew J. 1953. The soya wurst program: A
case study. Washington, DC: USDA/FAS. 17 p. Oct. 28 cm.
• Summary: This is “A case study of the attempt to introduce
a new food item in West Germany.”
Contents: Introduction. Development of a program.
Appearance of obstacles and opposition groups. Factors in
the outcome. Repercussions in the United States. Retrospect–
Through the eyes of a military government officer. Lessons
for the future. Future possibilities of the program.
A German law of 1887 forbade the mixing of meat and
other ingredients without declaring it. Some German states
had even older laws that specified what could or could not be
added to meat in manufacturing sausages. During the 1930s,
before World War II, Germany “had ‘bratlings,’ meatless
hamburgers, which the soldiers and population had relished.
They were vegetable hamburgers made from cereals, yeast,

and full-fat soya flour. But by 1941 [Germany’s] soybean
stocks were exhausted and the ‘bratlings’ had to be made
without soya flour. The people did not like the taste of these
nonsoya hamburgers and blamed their unpalatability on the
soya content, not realizing that the problem was the lack of
soya” [p. 14].
Note: This is the earliest English-language document
seen (Nov. 2014) that contains the term “meatless
hamburgers” (or “meatless hamburger”).
German consumers had their next unfortunate
experience with soya during the early years of World War II,
when the German army had experimented on a large scale
in the use of a product made of soya flour mixed with meat.
During the course of these experiments, large numbers of
German men had been fed various soya-meat products, none
of which they found particularly palatable.
A third negative experience had come when the Military
Government and the German administration of food and
agriculture tried to improve the bread supply by adding soya
flour and corn meal to wheat and rye flour. This effort also
ended in failure. Thus, by 1948 the word “soya” was very
unpopular with many German consumers.
In the early spring of 1949 a new soya product, named
Soya Wurst, appeared on the market in Western Germany.
It was the result of a project that for months had joined
the efforts of the officials of the German Administration
of Economics and Food, Agriculture and Forestry, and the
Allied Military Government. The primary objective of the
project was to correct a serious protein deficiency in the
German diet. The plan was to extend meat sausage with
high-quality vegetable proteins.
Five people came to play leading roles in the soya wurst
program: Gwynn Garnett, F.D. Mitchell (Mr. Garnett’s
assistant and an Englishman), Heinrich Hensen, William
Bening (head of the German Soybean Institute, and also a
representative of the American Soybean Association, which
was trying to increase exports of soya flour to Germany), and
Karl Nerger (of Kellinghausen, near Hamburger, a leading
German meat manufacturer).
At the beginning of the program 3,000 butchers were
participating; a year later, in early 1950, only 100 were
selling the product. In that year less than 30,000 tons of soya
worst had been made and sold. By the summer of 1950 the
program had completely collapsed. This program analyzes
the complex reasons for its failure.
Mr. Nerger “finally succeeded in getting a proper
product, which he called Soya Fleisch [Soya Meat], and this
he mixed with meat to produce the soya wurst. The soya
wurst could contain various amounts of Soya Fleisch, up to
90% of its composition.
“After some difficulties Mr. Nerger succeeded in
developing a soya wurst of excellent quality” (p. 4).
“Best of all the new product was cheap; a pound of
regular liver sausage retailed at 2.40 DM (Deutsche Marks);
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the soya sausage could be sold for 1.60 DM” (p. 4-5).
Footnote: One DM is approximately 24 cents.
5275. Schwab, A.W.; Moser, Helen A.; Gurley, Rosemary
S.; Evans, C.D. 1953. The flavor problem of soybean oil.
XIII. Sulfur coordination compounds effective in edible
oil stabilization. J. of the American Oil Chemists’ Society
30(10):413-17. Oct. [29 ref]
• Summary: Soybean oil can develop off flavors from the
catalytic effects of pro-oxidant metals, such as iron and
copper. “The catalytic effect is destroyed by the formation
of a metal chelate, and the efficiency of the chelate varies
with the coordinating atom.” Address: Northern Regional
Research Lab., Peoria, Illinois.
5276. Carter, M.W.; Smart, W.W.G., Jr.; Matrone, G. 1953.
Estimation of estrogenic activity of genistein obtained from
soybean meal. Proceedings of the Society for Experimental
Biology and Medicine 84(2):506-07. Nov. [10 ref]
• Summary: The estrogenic activity of commercial defatted
soybean meal (extracted using ethyl alcohol), as measured
by the uterine weight of immature female mice, was found
to be due to the presence of genistin, the glucoside of
genistein. Although no information is given on the amount
of meal used in the diet, an approximately threefold increase
occurred in the uterine weight of the rats. Defatted soybean
meal extracted with methanol has no remaining estrogenic
activity. Diethylstilbestrol (obtained from Jensen-Salsbery
Laboratories, Inc., Kansas City, Missouri) was used as the
reference standard estrogen preparation. Address: Dep.
of Animal Industry, North Carolina Agric. Exp. Station,
Raleigh.
5277. Cowan, J.C. 1953. Research developments at the
Northern Regional Research Laboratory. Soybean Digest.
Nov. p. 14-16. [6 ref]
• Summary: “From a talk before the annual convention of
the American Soybean Association in St. Louis, Missouri.”
Contents: Introduction. Gelsoy–Bread softener. Edible
spread. Factors in soy flour use (potassium bromate increases
loaf volume in 5% soy flour bread). Flavor stability (of
soybean oil). Address: Northern Regional Research Lab.,
Peoria, Illinois.
5278. Howell, Robert W.; Cartter, Jackson L. 1953.
Physiological factors affecting composition of soybeans.
I. Correlation of temperatures during certain portions of
the pod filling stage with oil percentage in mature beans.
Agronomy Journal 45(11):526-28. Nov. [10 ref]
Address: Plant physiologist and agronomist, respectively.
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, USDA.
5279. Ofelt, C.W.; Smith, A.K.; Belter, P.A. 1953. Crumb

softness from soy fractions. Food Technology 7(11):432-34.
Nov. [6 ref]
• Summary: Gelsoy (a soy flour fraction) and soybean whey
solids caused a marked increase in bread dough softness.
Pro-gel is the commercial counterpart of Gelsoy. Address:
Northern Regional Research Lab., Peoria, Illinois.
5280. Osler, R.D.; Woodworth, C.M. 1953. The Clark
soybean for Illinois. Illinois Agricultural Experiment Station,
Bulletin No. 569. 4 p. Nov.
• Summary: Contents: Introduction. Area where adapted.
Origin and development. Seed and plant features.
Performance in yield trials. Planting date.
“Clark is a new high-yielding, high oil content
soybean similar in appearance to Lincoln except that it has
purple flowers.” It matures “approximately 8 days later
than Lincoln, 6 days earlier than Perry, and gives definite
indications of being a higher yielder than either.” Address: 1.
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA; 2. Prof. of Plant Genetics, Illinois
Agric. Exp. Station, Urbana.
5281. Weiss, M.G. 1953. Registration of soybean varieties,
IV [Perry, Ogden]. Agronomy Journal 45(11):570-71. Nov.
[4 ref]
• Summary: Eleven soybean varieties have been registered
prior to this report, the last report appearing in July, 1953.
Varieties described include Perry (Reg. No. 12) and Ogden
(No. 13). Address: Bureau of Plant Industry, U.S. Dep. of
Agriculture; American Society of Agronomy.
5282. Branthoover, Barbara; Sekiguchi, Nao. 1953. The
effect of three cooking methods on the thiamine, riboflavin,
and niacin content of green soybeans. J. of Home Economics
45(10):733-35. Dec. [3 ref]
• Summary: Soybeans in the green bean stage have been
recommended to homemakers for use as a vegetable because
they add variety and are rich in nutrients. Green soybeans
contain a higher percentage of protein (12.5%) and fat
(6.5%) than most other fresh vegetables. They are also good
sources of calcium (0.079%), iron (0.003%), and phosphorus
(0.265%).
Two soybean varieties, Sac and Rokusun A, were grown
on the University of Hawaii Farm. Of the three cooking
methods tested, the vitamin content was best retained when
the beans in pods were parboiled for 5 minutes to facilitate
shelling, then shelled and cooked in a small amount of water
until done; the cooking water was then utilized. Address:
Junior nutritionists in the foods and nutrition dep. of the
Agric. Exp. Station at the Univ. of Hawaii.
5283. Olendorf, H.A. 1953. Information on soy flour.
Soybean Digest. Dec. p. 24.
• Summary: Two publications which are good sources of
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information are Illinois College of Agriculture Extension
Circular No. 664 (“Recipes for using soy flour, grits and
flakes, and soybean oil” by F.O. Van Duyne, 1950), and The
Useful Soybean by Mildred Lager. Soy flour is not available
in most grocery stores because of limited public acceptance
and consequently small volume. The product may be
obtained in some health food stores in a small retail package.
Most of the edible soy flour produced is sold in carload
lots to food blenders, bakery chains and packing houses.
Food blenders include the product in cake, dough, sweet
doughs, dark breads and recently, in the Cornell or McCay
bread which is gaining headway in the East. Packing houses
consume soy flour as a binder in bologna, wieners, chili, and
in some cold cut loaves. Address: Soy Flour Dep., Spencer
Kellogg & Sons, Inc., Decatur, Illinois.
5284. Soybean Digest. 1953. Raise trading limit. Dec. p. 9.
• Summary: “The commodity exchange commission
issued an order, effective Nov. 16, raising the limit on daily
speculative trading and net positions in soybean futures from
1 million to 2 million bushels in one future, or in all futures
combined, on one contract market. The Commission consists
of the Secretary of Agriculture, the Secretary of Commerce,
and the Attorney General.
“The increased limit was proposed by the Commodity
Exchange Commission by public notice of Sept. 17, which
stated that a public hearing would be held if requested. No
requests for a hearing were received.
“The original order of the Commodity Exchange
Commission establishing the 1-million-bushel speculative
limit for soybeans was issued in 1951. Under the new order,
the speculative limit for soybeans will correspond with the
2-million-bushel speculative limit for wheat, corn, and oats,
which has been in effect since 1938.”
5285. Charles Burgess Williams Papers: 1895-1953
(Archival collection). 1953. Raleigh, North Carolina. http://
www.lib.ncsu.edu/findingaids/mc00016
• Summary: “Creator: Williams, Charles Burgess, 1871-1947
“Size 0.25 linear feet (1 box)
“Call number MC 00016
“Portions of this collection have been digitized and
made available online
“The Charles Burgess Williams Papers, 1895-1953,
contain items relating to Williams’ time at North Carolina
College of Agriculture and Mechanic Arts. During his
tenure as a student, researcher, and professor, the institution
was renamed North Carolina State College of Agriculture
and Engineering (later North Carolina State University).
The collection contains personal documents, professional
materials documenting his contributions to the study of
agriculture, published and unpublished biographical pieces,
and materials relating to the history of North Carolina State
University.

“Charles Burgess Williams (1871-1947) was a
scientist and an educator. He received a B.A. and M.A. in
agriculture from the North Carolina College of Agriculture
and Mechanic Arts. He spent his career at the College as a
professor, chemist, department head, dean, and leader in the
North Carolina Agricultural Experiment Station.
“Biographical/historical note
“Charles Burgess Williams was born on 1871 December
23, in Shiloh, Camden County, North Carolina. He was
the son of farmer Robert J. and Susan Burgess Williams.
Williams’ association with North Carolina State University
began when he registered for classes on 1889 October 3, the
day the North Carolina College of Agriculture and Mechanic
Arts first opened its doors. A member of the College’s first
class, Williams was captain of the first football team. He
graduated in 1893 with highest honors and a Bachelor of
Science in agriculture.
“Upon graduation in 1893, Williams was hired as the
College’s first instructor of chemistry and the assistant
chemist of the North Carolina Agricultural Experiment
Station. Williams served in the latter capacity until
1896, the same year he obtained a Master of Science in
Agriculture from the College. For the academic year 18961897, Williams attended the Johns Hopkins University on
a fellowship in chemistry. He returned to the College and
resumed his position at the Experiment Station, remaining
there until 1906. In 1906-1924 and 1926-1940, Williams
served as the College’s first head of the Department of
Agronomy at the North Carolina Experiment Station. He was
named Director of the Experiment Station in 1907 and served
until 1912. He was Vice-Director from 1913 until 1940. He
was the first Dean of the School of Agriculture between 1917
and 1924.
“Williams’ research focused on soybeans, soil surveys,
and fertilizers. Between 1896 and 1934 he published more
than 230 articles, bulletins, and books on these subjects.
During his academic career, Williams studied at the National
Graduate Summer School of Agriculture at Ohio State
University (1902) and researched agriculture in California
(1899), Ontario, Canada (1904), and Europe (1928). While
at the College, Williams served as the Chairman of the
North Carolina state soil survey (1915), Chairman of the
Southeastern Tobacco Research Committee (1920-1941),
and Chairman of the Southeastern Agronomy Research
Committee (1927-1931 and 1936-1942). He was a member
of Phi Kappa Phi, the National Grange, and a fellow in the
American Association for the Advancement of Science.
He was also a charter member of the American Society of
Agronomy and its president in 1926. For his contributions
to agricultural studies, Williams was listed in Who’s Who
in America and was honored in 1941 by the Association of
Southern Agricultural Workers.
“Williams retired from administrative duties in 1940, but
remained an active College faculty member until his death on
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1947 June 25. Williams had served the institution for more
than fifty-three years, longer than almost any other man until
that time. He was survived by his wife Margaret Williams
Moring Williams, one son, and two daughters. Margaret, a
native of Raleigh, North Carolina, was born on 1879 October
4, and was a graduate of Peace College in Raleigh and the
Southern Conservatory of Music in Durham, North Carolina.
The couple married on 1900 July 5. Arrangement
“The collection is organized into three series. (1) The
Personal Materials series contains documents relating to
Williams’ family, community activities, and death. (2) The
Professional Materials series is divided into three subseries,
namely Professional Organizations, Research and Writings,
and Biographical Materials. (3) The North Carolina State
University series contains photographs as well as materials
relating to agriculture, the university’s fiftieth anniversary,
university archives, and dedication of Williams Hall.
“Source of acquisition: Gift of Mrs. T. N. Park, 1970
September 9 (Accession 1970-0001).
“Processing information: Processed by Caitlin Donnelly,
2005 October.”
5286. Nakashima, Kyozo; Tamura, Tsuruo. 1953. Kôridôfu seizô kôtei ni kansuru kenkyû. I. Tôfu no tôketsu ni
tsuite [Studies on the production of dried-frozen tofu. I.
The tofu freezing process]. Osaka Furitsu Kogyo Shoreikan
Hokoku (Reports of the Industrial Research Institute, Osaka
Prefecture) No. 5-3:10-15. [5 ref. Jap; eng]
• Summary: Kôri-dôfu (also called Kôya-dôfu) is made
by freezing, ageing, thawing, and drying firmly pressed
tofu. The resulting product has a dry, sponge-like texture.
The freezing process, which plays a very important part
in determining the quality (and thus the price) of the
final product, was investigated thermometrically and
micrographically.
Commercial dried frozen tofu is frozen quickly. This
imparts a fine-grained texture to the surface of the tofu, but
requires prolonged aging (20-30 days) to restore the lost
elasticity. Home-made frozen tofu, freezes more slowly
outdoors in cold, snowy weather, which gives it a coarsegrained texture; it requires less aging (5-7 days).
Note: Accompanying this article is a 7-page, doublespaced, typed English-language translation by Henry
Sasame, a Japanese-American who worked at NRRL in
Peoria, Illinois, for about 5 years. Address: Osaka, Japan.
5287. Bags of Cardinal Quality Toasted 44% Soybean Oil
Meal, developed by the Ohio Valley Soybean Cooperative in
Henderson, Kentucky (Photograph). 1953.
• Summary: This digital color photo was sent to Soyfoods
Center on 2 June 2012 by Al Reisz, Jr., who states in an
accompanying e-mail: “This is of a display for the feed plant.
The Ohio Valley Soybean Cooperative developed its own
brand of feed, Cardinal Feeds. The Cardinal logo can be

seen on the burlap bags at the bottom of the picture. I believe
this display was at an agricultural exhibit or county fair in
Indiana. The OVSC had member farmers from southern
Indiana, southern Illinois and north western Kentucky.
Henderson, Kentucky, the location of the plant is on the Ohio
River and the products, high protein meal and vegetable oil
was shipped by rail, barge and truck.
“Working in cooperation with the University of
Kentucky Agriculture Extension Service and it seems like
Purdue University, we use to give seminars to farmers
in different farm communities on how to plant and raise
soybeans. It may have been that an Illinois Ag Extension
Service helped in Illinois. Farmers were use to planting corn
and wheat. I often went along. Farmers were shown, then
it was demonstrated in a prepared field, the spacing and
depth to plant the beans. There was often a supper served in
the basement of a community church or other community
building in conjunction with the seminar.”
5288. Benedict, Murray Reed. 1953. Farm policies of the
United States, 1790-1950: A study of their origins and
development. New York, NY: The Twentieth Century Fund.
xv + 548 p. Index. 27 cm.
• Summary: Chapter 10, titled “Equality for Agriculture,”
discusses and analyzes the McNary-Haugen plan, and its
predecessor the Peek-Johnson plan of the early 1920s. The
first McNary-Haugen Bill was introduced in Jan. 1924 by
Senator McNary of Oregon and Representative Haugen of
Iowa (S. 2012 and H.R. 5563). The first plan calling for U.S.
government intervention in agriculture, it was to become the
central feature in the struggle over farm legislation during
the second half of the 1920s. The bill was introduced 5 times,
once each year from 1924 to 1928. Each time it either failed
or was vetoed by President Calvin Coolidge. However many
of the ideas developed in the McNary-Haugen era were to
reappear in the Roosevelt period starting in 1933.
Chapter 11 discusses “The Hoover Period,” the
Agricultural Marketing Act of 1929 (which was not accepted
with enthusiasm by the major farm groups), the SmootHawley Tariff Act of 1930, and the drought of 1930.
Chapter 12, titled “From Defense to Attack,”
discusses the Roosevelt period and the New Deal starting
in 1933. “In a sense, Herbert Hoover rather than Franklin
Roosevelt inaugurated the New Deal.” Hoover was the first
American president who “undertook to apply the powers
of government, and his own personal leadership, in solving
the problems facing the nation.” There were many early
initiatives related to agriculture including the Emergency
Farm Mortgage Act of 1933, the Farm Credit Act of 1933,
and the Agricultural Adjustment Administration (AAA;
Title I of the Agricultural Act of May 1933–which had many
similarities with the McNary-Haugen plan; it worked to
curtail farm production and raise prices). Henry A. Wallace,
editor of Wallaces’ Farmer, was appointed secretary of
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Agriculture.
The Agricultural Adjustment Act of 1938 (section 202)
“provided for the establishment, under the direction of the
Department of Agriculture, of four regional laboratories
for scientific research, to develop new uses and outlets for
farm commodities and their products. This feature of the
act grew out of a persistent belief on the part of certain
farm leaders that vast new markets might be opened up for
by-products and farm wastes by producing new kinds of
products for use in industry... The possibilities of farm relief
by such means had been grossly oversold, and assumed far
larger proportions in the minds of some farm leaders and
congressmen than the cold facts of the situation would seem
to warrant*” (p. 379-80).
Footnote 10 (p. 380): *”This exaggerated conception of
the place of so-called ‘Farm Chemurgic’ in solving the farm
problem had been widely propagandized for many years by
the Farm Chemurgic Council. This Council grew out of a
Conference held at Dearborn, Michigan, as a result of the
wide interest created by William J. Hale’s book The Farm
Chemurgic (1934)... This and numerous other propaganda
books were financed by the Chemical Foundation, a
nonprofit agency set up by President Woodrow Wilson in
1919 to license the use of German patents taken over under
the ‘Trade with the Enemy Act.’ The Farm Chemurgic
Council, in its various publications presented glowing
accounts of the possibilities of the gains to agriculture from
the industrial use of farm products, and also carried on
intensive propaganda for American self-sufficiency and high
tariffs.” This footnote further discusses chemurgy and the
Farm Chemurgic Council–though neither term is listed in the
index!
Soybeans are discussed only in relation to World War II.
During that war, the Commodity Credit Corporation (CCC)
subsidized soybean production to permit increased grower
returns and encourage production of oil. In 1945 the cost of
the soybean subsidy was $44.0 million. The soybeans were
purchased at support prices and resold at a loss to processors
[crushers] at differentiated prices based on processor
efficiency (p. 429).
“For soybeans, the 1942 goal was more than twice the
prewar average, and was more than filled. The goal was
stepped up again in 1943, from 9 million acres to 12 million,
but performance fell short. Only 10.4 million acres were
planted” (p. 436).
During the war, the largest production increase was
in “oil crops, from a index of 165 (1935-1939 = 100) in
1940 to 274 in 1945, having reached a peak of 300 in 1943.
These crops, principally soybeans, had started to increase
sharply as early as 1938. The stimulus given in the war years
was thus an acceleration of a shift already well under way.
Peanut acreage was nearly doubled during the war years”
(p. 441). Address: Prof. of Agricultural Economics, Prof. of
Agricultural Economics, Giannini Foundation of Agricultural

Economics, Univ. of California, Berkeley.
5289. SoyaScan Notes. 1953. Chronology Ward Adelbert
Ostrander (1888-1953) of Purdue University, Indiana.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Chronology: 1888 Nov. 15–Born in
Oconomowoc, Waukesha County, Wisconsin.
1911–B.A. degree from Lawrence College (Appleton,
Wisconsin).
1911-1913–Farm manager, Forrest City, Arkansas.
1913–Assistant farm manager, Dicky County, North
Dakota.
1914-1916–District agricultural agent, South Dakota
State College.
1914–M.S.A. Degree from Univ. of Wisconsin.
1915 June 12–Married Bernice Pendell (a classmate) at
Randolph, Wisconsin. She was born on 19 March 1890 in
Randolph, Wisconsin. They have two children: Reed Pendell
Ostrander and Max Howell Ostrander.
1916-1918–Farm manager and demonstrator, South
Dakota State College, Brookings, South Dakota.
1917–Director, Boys’ Working Reserve for South
Dakota.
1918-1923–Serves as Purdue extension agronomist. His
title is “Associate in Soils and Crops.”
1920 Sept.–Organizes meeting at Fouts Bros. farm in
Camden, Indiana. He serves as secretary of the Association
for the first four years.
1923 Nov. 30–He resigns from Purdue University. After
leaving Purdue, Ostrander becomes engaged in the grain
elevator business, with interests in elevators at Buck Creek
and Colburn. He also owns a farm near Dayton, Indiana.
Buck Creek, Colburn, and Dayton are all in Tippecanoe
County in central Indiana.
1952 Sept.–His photo appears on the cover of Soybean
Digest.
1953 April 25–He is killed in Milwaukee, Wisconsin,
at age 64 years, 5 months, 7 days, when he is hit by a car
as he is crossing a street. Burial is in the Randolph Public
Cemetery, Randolph, Wisconsin.
1970–His wife, Bernice, dies, and is buried in the
plot next to her husband in the same cemetery. Why were
they buried in Randolph? They may have been members
of the Christian Reform Church, which originated in the
Netherlands. Ostrander is a Dutch name.
5290. Statistics of Hawaiian Agriculture. 1953-. Serial/
periodical. Honolulu, Hawaii: Cooperative Extension Work
in Agriculture and Home Economics, University of Hawaii.
Frequency: Annual. *
• Summary: Notes: Issued by: (1) Cooperative Extension
Work in Agriculture and Home Economics, University of
Hawaii, 1953-1954; (2) and by: Hawaii Cooperative Crop
and Livestock Reporting Service, 1955-1960; (3) and by:

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1955
Hawaii Crop and Livestock Reporting Service, 19611975; (4) and by: Hawaii Agricultural Reporting Service,
1976-<1982>; (5) and by: Hawaii Agricultural Statistics
Service, <1988->; and by: (6) Hawaii Dept. of Agriculture,
Agricultural Development Division, <2003 on>. Address:
Honolulu, Hawaii.
5291. Chemurgic Digest. 1954. Investment in prosperity:
Money we spend for state-federal research in agriculture is
paying big dividends. Public research in agriculture. Jan. p.
4.
• Summary: “This special issue of Chemurgic Digest
presents what amounts to a balance sheet of public research
in agriculture, showing how it began in a small way almost a
century ago, and how it has grown to the complex scientific
organization it is today.”
5292. Chemurgic Digest. 1954. The soybean story. Over the
years, researchers literally have taken the soybean apart, and
as a result, soybean oil today ranks first among all domestic
vegetable oils in supply and consumption. Jan. p. 8.
• Summary: Soybean utilization research was transferred to
the new Northern Regional Research Laboratory at Peoria,
Illinois in 1942. The agronomic research remained at Urbana
and was expanded to include 12 Southern States, with 2 new
research centers in the South to serve that region. “Research
emphasis was shifted from simply making selections from
introduced varieties to breeding hybrids of the superior
selections. In the last 10 years this hybrid breeding program
has produced an improved variety–12 in all–for every major
soybean producing area in the country.”
5293. Chemurgic Digest. 1954. The charter. Jan. p. 5, 18.
• Summary: Discusses highlights in the development of the
USDA. A sidebar gives five key dates and events:
In 1862 the USDA and the Land Grant Colleges were
established–the latter with the passage of the Morrill Act.
In 1887 passage of the Hatch Act gave funds to each
state for the establishment of an Agricultural Experiment
Station as part of the Land Grant College.
In 1888 the Office of Experiment Stations was created
within the USDA to serve as a connecting link between the
USDA and the state experiment stations.
In 1890 the second Morrill Act expanded land grant
appropriations, indicating that agriculture had become a
recognized scientific discipline–but one still in its infancy.
In 1914 the Smith-Lever Act established the Cooperative
Extension Service, to help disseminate the research of the
experiment stations to farmers.
In 1935 the Bankhead-Jones Act authorized creation of
regional research laboratories (such as the Northern Regional
Research Lab.) and placed special emphasis on research into
basic laws and principles relating to agriculture.
In 1946 the Research and Marketing Act greatly

expanded research funds, especially for marketing research.
5294. Johnson, Howard W.; Chamberlain, D.W.; Lehman,
S.G. 1954. Diseases of soybeans and methods of control.
USDA Circular No. 931. 40 p. Jan. Superseded by USDA
Agriculture Handbook No. 302. [84 ref]
• Summary: Contents: Leaf, stem, pod, and seed diseases:
Bacterial blight, bacterial pustule, wildfire, brown stem
rot, pod and stem blight, stem canker, frog-eye, brown
spot, anthracnose, target spot, phyllosticta leaf spot, downy
mildew, powdery mildew, black patch, alternaria leaf spot,
arsenical injury, soybean mosaic, yellow mosaic, bud blight,
mineral deficiencies, purple seed stain, yeast spot.
Root and crown diseases: Charcoal rot, sclerotial
blight, stem rot, fusarium blight, or wilt, phythium root
rot, seed decay, and damping-off, rhizoctonia root rot,
phymatotrichum root rot, root knot, lightning injury.
Control measures: Disease-resistant varieties, crop
rotation, fall plowing, disease-free seed, seed treatment,
dusting, exclusion of foreign diseases. Literature cited.
Superseded by USDA Agriculture Handbook 302.
“Root knot: The root knot disease occurs on soybeans
growing in soil infested by parasitic nematodes of the genus
Meloidogyne.” This genus name “was established in 1949
as the correct name for the root-know nematodes formerly
grouped under the name Heterodera marioni (Cornu)
Goodey” (p. 29).
“Seed treatment: Soybean seed treatment tests have
been conducted at various locations in the United States
since 1925 (Johnson and Koehler 1943). More extensive
tests have been made since 1940, and these have shown
that the emergence of soybean seedlings in some districts
can be increased 10 to 15 percent by treating the seed with
a suitable chemical disinfectant before planting (Sherwin
et al. 1948). However soybean seed treatments are not
recommended as a general practice in the major Corn Belt
states. “In the southern producing districts, on the other
hand, the combination of poorer quality seed and cold, wet
weather after planting sometimes results in the loss of 20 to
25 percent of the potential stand, if the soybean seed is not
treated, Under such conditions, yield increases from seed
treatment can be demonstrated, and the practice has been
recommended in the South (Johnson 1951) (p. 34-35).
“A somewhat similar situation exists apparently in the
northern limits of soybean cultivation (Kernkamp 1948).
“Of the numerous seed-treating chemicals tested on
soybeans, Arasan and Spergon dusts at the rate of 2 ounces
per bushel have consistently given good results.”
Photos show: (1) Bacterial blight on the upper and
lower surfaces of soybean leaves. (2) Bacterial pustule on
the upper and lower surfaces of soybean leaves. (3) Wildfire,
another bacterial disease of soybeans, is characterized by
broad, yellow halos around the dead areas on the leaflets.
(4) Soybean stems split open to show (A) the dark-brown
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internal discoloration characteristic of brown stem rot and
(B) the white center of a normal stem. (5) Brown stem rot
symptoms appear on the soybean leaflets in late August
or early September as a sudden blighting. (6) Stem canker
lesion girdling a soybean stem at base of branch on the right.
(7) Frog-eye lesions on the lower surface (A) of a soybean
leaflet and on the upper surface (B). (8) Brown spot lesions
on the primary leaves of young soybeans. (9) The dark
fruiting structures (acervuli) of an anthracnose fungus on a
soybean stem. (10) Target spot lesions on soybean leaflets,
showing zonation within the lesions and a narrow chlorotic
halo around them. (11) Phyllosticta lesions on the primary
leaves of young soybeans. The small, black dots on the
lesions are the fruiting structures (pycnidia) of the fungus.
(12) Downy mildew lesions on upper surface of soybean
leaflets, showing (A) early stage and (B) later stage of the
disease. (13) Soybean seeds encrusted with oöspores of the
downy mildew fungus. (14) The powdery mildew fungus
causes a powdery, flourlike coating on soybean leaflets. (15)
Alternaria leaf spot, showing zonation of the spots and the
dead areas that develop when spots coalesce. (16) Soybean
leaflets, showing (A) mosaic symptoms (B) a normal
leaflet, and (C) 2, 4-D injury. (17) Yellow mosaic mottling
on soybean leaflets. (18) Recurved stem tip of a young
soybean plant infected with ‘bud blight,’ a virus disease.
(19) Soybean seeds, showing (A) purple stain and (B)
normal seeds. (20) A, Soybean stem base and root with bark
peeled off to show the small, black sclerotia of the charcoal
rot fungus; B, soybean stem showing white, immature and
dark-brown, mature sclerotia of the sclerotial blight fungus.
(21) Lesions on soybean leaflets caused by the sclerotial
blight fungus. (22) Rhizoctonia root rot of young soybeans,
showing destruction of the secondary roots. (23) Rhizoctonia
aerial blight, showing (A) large, discolored areas on the leaf
blades and (B) sclerotia of the fungus on a leaf petiole. (24)
Nematode galls (root knot) on soybean roots. (25) Beneficial
root nodules on soybean roots.
Note: This is the earliest document seen (Jan. 2005)
that mentions the USDA’s Agricultural Research Service–
which was established on 2 Nov. 1953. Address: 1. Senior
pathologist; 2. Assoc. pathologist; 3. Collaborator. All:
Div. of Foreign Crops and Diseases, Agricultural Research
Service [USDA].
5295. Ofelt, C.W.; Smith, A.K.; Derges, R.E. 1954. Baking
behavior and oxidation requirements of soy flour. I.
Commercial full-fat soy flours. Cereal Chemistry 31(1):1522. Jan. [10 ref]
• Summary: Full-fat soy flour was used at the 5% level
based on wheat flour. “The results show that when potassium
bromate is used in the range of 1.0 to 3.0 mg. % on wheat
flour basis, the deleterious effects usually attributed to the
soy flour are almost entirely absent.” Address: Northern
Regional Research Lab., Peoria, Illinois.

5296. Ofelt, C.W.; Smith, A.K.; Mills, J.M. 1954. Baking
behavior and oxidation requirements of soy flour. II.
Commercial defatted soy flours. Cereal Chemistry 31(1):2328. Jan. [6 ref]
• Summary: It is well known that wheat proteins are
deficient in two essential amino acids: lysine and valine. This
deficiency can be overcome by supplementation with soy
flour.
“A survey of the baking behavior of present-day defatted
soy flours was made to determine their effect on dough and
bread properties. It was found that with the proper amount of
oxidation the use of soy flour up to 5% does not significantly
impair loaf volume, crumb character, or dough handling
properties.”
Where 5% soy flour is used, bromate requirements are
3.0 to 4.0 mg %, based on the weight of the wheat flour.
Address: Northern Regional Research Lab., Peoria, Illinois.
5297. Rodale, Robert. 1954. Who pays for agricultural
research? Organic Gardening and Farming 1(1):16-20. Jan.
• Summary: Subtitle: “Upward surge of industrial grants to
experiment stations must not be allowed to interfere with the
tenets of independent agriculture.”
“One of the most potentially dangerous chemicals that
has appeared in recent years is Systox. It is an insecticide
that is actually taken up into the bloodstream of the plant.
The very sap of the plant becomes deadly poisonous.
“Systox has captured the imagination of many
agronomists because it can’t be washed off by rain,
and because it is apparently one of the most effective
insecticides. It is apparent that it must be tested under the
most rigid conditions and over a long period of time–and
before it is sold it should be approved by a completely
impartial group.
“The record of the Maine Experiment Station shows that
it has received a $750 grant from the Chemagro Corporation
‘for testing Systox on potatoes.’ The New York State
Experiment Station has also received $750 from Chemagro
‘for the evaluation of certain compounds as insecticides and
acaricides on fruit and vegetable table crops.’”
Note: Acaricides are pesticides that kill members of
the arachnid subclass Acari, which includes ticks and mites
(Source: Wikipedia: Feb. 2015).
“I am not saying that anything is remiss in the giving
or the handling those two grants. I have not investigated the
program of research that has been set up. But I do maintain
that Systox is such a dangerous item that its evaluation
should not be made entirely at the expense of and under the
control of the company that is going to market it.”
Tables show: (1) Report on agricultural experiment
stations. Sources of income, 1939-1952. The total federal
funds available has grown from $6.5 million in 1939 to
$13,200 million in 1952.
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The total state appropriations has
grown from $9.2 million in 1939 to
$40,3460 million in 1952. The Special
endowments, industrial fellowships,
etc. has grown from $469,000 in 1939
to $5.0 million in 1952. Growth in this
latter category, largely from chemical
companies, has been the fastest.
(2) Report on agricultural experiment
stations, 1952. Shows the amount of
income from each of the three sources for
each agricultural experiment station in the
United States.
Note: Only two states have two
agricultural experiment stations:
Connecticut (state and Storrs) and New
York (Cornell and state).
5298. Shaw, Byron T. 1954. How the job
is done: Public research in Agriculture.
Chemurgic Digest. Jan. p. 6-7, 18.
• Summary: The USDA works
cooperatively with state and federal
agricultural researchers at 400-500 field locations in a vast
network of scientific activity unmatched anywhere in the
world. Most of the research originates in actual problems
faced by farmers, and explained to the experiment stations.
An organization chart shows the complex interrelations
between the many state and federal organizations conducting
agricultural research at the hundreds of locations. These
include state advisory committees, regional technical
committees, a regional directors conference, etc. “All
research in the Department is approved and coordinated in
the Office of the Research Administrator, who maintains
a small staff of specialists who devote full time to
coordination within their assigned fields.” Address: Research
Administrator, USDA.
5299. Simon, Martin S.; Brewster, John M. 1954.
Improvements in soybean processing: Their effect on farm
income. Soybean Digest. Jan. p. 14-15.
• Summary: A USDA graph shows the quantity of soybeans
crushed (in million bushels) by method of processing, from
1935 to 1951. The hydraulic press reached its peak in about
1942, and the screw press between 1943 and 1947. Solvent
extraction became the leader in about 1948 or 1949.
5300. Streetman, Harold L. 1954. Costs and practices in
producing soybeans in South Carolina. South Carolina
(Clemson) Agricultural Experiment Station, Bulletin No.
412. 30 p. Jan.
• Summary: Contents: Introduction: Purpose, scope
and method, description of area. Organization of farms
growing soybeans: Classification of farms, organization of

cropland, livestock, implements and machines, labor supply.
Production practices for soybeans: Labor requirements,
seedbed preparation, planting, row width, rate of seeding,
seed varieties, fertilizing, cultivating, harvesting, insects and
diseases. Estimated costs and returns. Marketing and storage.
Summary. Address: M.S., Asst. Agricultural Economist,
Clemson, SC.
5301. Williams, L.F.; Lynch, D.L. 1954. Inheritance of a
non-nodulating character in the soybean. Agronomy Journal
46(1):28-29. Jan. [4 ref]
• Summary: The authors reported a mutant soybean variety
unable to produce nodules on its roots. Address: Missouri
Agric. Exp. Station.
5302. Georgia Agricultural Experiment Station, Extension
Circular. 1954. Growing soybeans in Georgia. No. 310. Feb.
*
5303. American Soybean Association. 1954. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5304. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1954.
Results of the Cooperative Uniform Soybean Tests, 1953:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 170. March.
94 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1953%20nust.PDF
• Summary: Near bottom of title page: “United States
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Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Preliminary test, Group 0. Uniform test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test,
Group IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
5305. Collins, E.R.; Scott, H.E.; Wells, J.C.; Westmoreland,
W.G. 1954. Soybean production in North Carolina. North
Carolina State College of Agriculture, Extension Circular
No. 381. 8 p. March.
• Summary: Contents: Introduction. Lime requirements.
Fertilization. Planting. Weed control. Harvesting. Pest
control: Table of pests that attack soybeans. Control
measures [for pests; apply DDT]. Plant an adapted variety:
Coastal Plain and Piedmont, Mountains and early bean
for Coastal Plain, Upper Coastal Plain and Piedmont,
varieties for hay. Address: 1. In charge, agronomy section;
2. Extension entomologist; 3. Extension pathologist; 4.
Extension weed control specialist. All: North Carolina.
5306. Hartwig, Edward E.; Bounds, Elaine. comp. 1954.
Results of the Cooperative Uniform Soybean Tests, 1953:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 171. March.
126 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/53soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform test,
Group VI. Preliminary test, Group VI. Uniform test, Group
VII. Preliminary test, Group VII. Uniform test, Group VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a

wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform tests groups have been established
to evaluate the better strains developed in the breeding
programs. The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 16
days within each maturity class. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Jackson, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Jackson, October 25; and Improved Pelican, November 8.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the Eastern Shore of Maryland, Virginia;
North Carolina; and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soils
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east
of the Mississippi River; (14) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward, and (5) the Southwest, comprising
Arkansas and Louisiana, outside of the Delta, and Oklahoma
and Texas. In the Southwest area, most of the potential
soybean-growing areas are on the alluvial river valley soils.
A map is included to illustrate the five production areas.
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils, fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1953 season was characterized by extremes in
moisture. Through much of the central south, May was
extremely wet and planting was delayed until late May
and early June. The wet period followed by a long drouth
[drought] period contributed to poor seed bed preparation
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which resulted in poor stands. For this reason, accuracy of
several of the yield comparisons were [sic, was] seriously
reduced. Late summer drouth reduced yield in much of the
area. However, on the heavy clay soil at Stoneville, soybeans
again demonstrated their ability to get a high percentage of
their moisture requirements from the soil water.” Address:
1. Agronomist; 2. Clerk-Stenographer. Both: Stoneville,
Mississippi.
5307. Parks, Vera Brastow; Hewston, E.M.; Marshall, M.W.;
Bruinooge, A.M. 1954. Developing breads of higher nutritive
value. J. of the American Dietetic Association 30(3):245-50.
March. [11 ref]
Address: Bureau of Nutrition & Home Economics, USDA,
Washington, DC.
5308. Ticknor, John W. 1954. History of chemurgic
meetings. Chemurgic Digest. March. p. 5-6.
• Summary: “The first chemurgic meeting was held in
Dearborn, Michigan, May 7-8, 1935, when some 300
industrialists, scientists, and farmers met at the joint
invitation of Francis P. Garvan and Henry Ford.” At the
second Dearborn Conference, held in May, 1936, the word
“chemurgy” was first uttered from the speakers platform.
The third conference was also held in Dearborn. “Dr. George
Washington Carver appeared on the program together with
Dr. William J. Hale and the late Dr. John Widtsoe.”
E.P. Garvan, first president of the Farm Chemurgic
Council, died in the late autumn of 1937, and Wheeler
McMillen was elected president. The fourth conference was
held in April 1938 at Omaha, Nebraska.
A complete session on soybeans and their uses in
industry was conducted in 1940. Soybeans and their myriad
uses were emphasized at a round table dinner meeting that
was well attended at the 1943 Conference. A progress report
from the four USDA Regional Laboratories was made for the
first time at the 1944 Conference. Address: National Farm
Chemurgic Council.
5309. Fisher, C.D. 1954. Variety performance trials of...
cotton, corn, barley, oats, wheat, red clover, alfalfa and
soybeans: Data for 1953 with summaries of results from
previous years. Tennessee Agricultural Experiment Station,
Bulletin No. 237. 16 p. April.
• Summary: The varieties S-100 (early), Dorman (early),
Ogden (midseason), and Volstate (late), are recommended
for seed and hay in Tennessee. Contains data for 1953 with
summaries of results for previous years. Address: Knoxville,
Tennessee.
5310. Kromer, George W.; Gilliland, C.B. 1954. Processing
the three major oilseeds. Marketing Research Report (USDA
Agricultural Marketing Service) No. 58. 37 p. April. [1 ref]
• Summary: Contents: Summary. Introduction. Soybeans:

Location of soybean oil mills. Trend in processing
techniques, soybeans processed by method of extraction,
soybean industry crushing capacity, soybean oil mill
operations.
Cottonseed: Location of cottonseed oil mills, cottonseed
processed by method of extraction, cottonseed oil mill
operations. Linseed: Location of linseed oil mills, linseed
oil mill operations. Some recent changes in the oilseed
processing industry.
A pie-chart on the cover, titled “Total quantity processed
1951-52” is divided into soybeans 54%, cottonseed 40%, and
flaxseed 6%.
The summary begins: “In terms of the amount of oil
represented, soybeans rank as the first oilseed in the United
States; cottonseed is a close second.”
An outline map (p. 4) shows the “Location of mills
processing soybeans, by type of equipment [solvent,
screw press, hydraulic], 1951-52.” Almost all the mills are
in the eastern half of the United States, and the greatest
concentration is in the Midwest and down the Mississippi
River.
Table 3 (see next page) shows the quantity of soybeans
processed, by method of extraction, United States, by crop
years 1936-37 through 1951-52. Address: Washington, DC.
5311. Nelson, C.E.; Harrington, A.H.; Gifford, Jenn C.
1954. Soybean production in irrigated central Washington.
Washington Agricultural Experiment Station, Stations
Circular No. 250. April. 9 p.
• Summary: Partial contents: Introduction. Testing adapted
varieties. A fertilizer experiment with Pridesoy 57 soybeans.
The economics of soybean production... Growing soybeans:
Climatic adaptation ands soils for soybeans, variety
selection, fertilizing, preparation of the seedbed, planting,
cultivating and ditching, irrigating, harvesting and storing,
summary.
Tables: (1) 1949-51 soybean variety trials (Maturity
Group 0, I and II). (2) Yields, lodging and maturity data from
the Moses Lake soybean fertilizer experiment.
Photos: (1) A photo on the front cover, showing a hand
reaching into a cloth sack of soybeans, is titled: “How about
soybeans for the Columbia Basin?” (2) Nitrogen fertilizer
delayed maturity. Pridesoy 57 soybeans (left) received
no fertilizer. Those on the right received 120 pounds of
available nitrogen per acre.
Note: This Circular totally misses the point! Green
vegetable soybeans will grow very well and mature in
Washington state; See Tom Lumpkin 1991+. Address: 1.
Agronomist, Soil and Water Conservation Research Branch,
Agriculture Research Service, USDA, Irrigation Experiment
Station, Prosser, Washington.
5312. Soybean Digest. 1954. Milner to Urbana. April. p. 20.
• Summary: Dr. Reid T. Milner, who has been director of the
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USDA Northern Regional Research Laboratory at Peoria, has
become the new head of the food technology department at
the University of Illinois. “Milner served on the University
faculty from 1936 until 1941 during which time he helped set
up the Regional Soybean Laboratory at Urbana. In 1941 he
went to the Peoria laboratory to take charge of the analytical
and physical chemical work. He has been president of the
American Oil Chemists Society and is recognized as one of
the nation’s leading soybean oil chemists.” A photo shows
Milner.
5313. Stein, J.F.; Knodt, C.B.; Ross, E.B. 1954. Use of
special processed soybean flour and whey solubles in milk
replacement formulas for dairy calves. J. of Dairy Science
37(4):373-79. April. [8 ref]
• Summary: “Soybean flour when fed with dried brewers’
yeast and whey solubles can replace dried whey, distillers’
dried corn solubles, blood meal, and up to a maximum of
43% of the nonfat dry milk solids in the milk replacement
formulas fed to calves. Increases in soybean flour levels

at the expense of nonfat dry milk solids of over a 43%
substitution depressed appetite and retarded growth and
resulted in poor physical appearance of the calves.” Address:
Dep. of Dairy Husbandry, Pennsylvania Agric. Exp. Station,
State College, Pennsylvania.
5314. Strayer, George M. 1954. Editor’s desk: The trade
mission to Europe. Soybean Digest. April. p. 4.
• Summary: “By the time this reaches you I will be in the
European countries as a member of one of the Agricultural
Foreign Trade Missions being sent by the United States
Department of Agriculture. As a member of the soybean
industry I will be one of a group of men entrusted with the
responsibility of analyzing the European markets for our
products, steps which we, as a nation, are going to have to
take in order to continue and expand our export sales.
“I am particularly interested in this mission for I see in it
an opportunity for soybeans. With the largest crop in history
staring us in the face, and with cottonseed oil supplies resting
in the hands of CCC, the export market can be of great
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importance to soybean producers.”
Strayer will be visiting 12 northern European countries.
He has visited Europe twice before on behalf of soybeans,
“once as a representative of government, once as a private
individual. Conditions have changed vastly since 1949, and
even since 1952.”
“It is my hope... that my visitation will pay off in
dividends for you and for the nation.”
Note: George Strayer was part of this “Eisenhower
Trade Mission to Europe” in the summer of 1954. Address:
Executive vice president, American Soybean Assoc.
5315. Kirby, Riley H. 1954. The Japanese market for U.S.
agricultural products. Foreign Agriculture (USDA Foreign
Agricultural Service) 18(5):79-84. May.
• Summary: The population of Japan proper, 87,000,000
persons, is confined to an area of about 147,000 square miles.
Only 16% of the country is farmed. Large-scale machinery is
little used because the nearly 6 million farms are small–they
average 2.5 acres–and labor is abundant–43% of Japan’s
population is employed on farms. The average amount of
soybeans produced in Japan from the years 1931-40 was
358,000 short tons. Then, in 1949, Japan produced 247,000
tons; in 1950, 364,000 tons; in 1951, 523,000 tons; in 1952,
575,000 tons; and in 1953, 460,000. Rice alone occupies
40% of the planted areas of Japan.
Japan’s imports of soybeans in recent years have
approached 300,000 tons. There is some feeling that if Japan
could produce margarine from soybean oil at sufficiently
low cost, the Japanese people might further increase their
consumption of bread, thus expanding the markets for both
wheat and soybeans. Address: Regional Economist, Asia and
the Middle East branch, Foreign Agricultural Services.
5316. Matrone, Gennard; Smith, F.H.; Weldon, V.B.;
Woodhouse, W.W., Jr.; Peterson, W.J.; Beeson, Kenneth C.
1954. Effects of phosphate fertilization on the nutritive value
of soybean forage for sheep and rabbits. USDA Technical
Bulletin No. 1086. 95 p. May. [59 ref]
• Summary: “An investigation concerned with the effect
of phosphate fertilization on the nutritive value of soybean
forage was carried on over a period of 5 years (1945-49).
At extremely low levels of soil phosphorus, phosphate
fertilization brought about numerous changes in the chemical
composition of the soybean plant, with noticeable increases
in the phosphorus, calcium, and protein concentration.
Phosphate fertilization increased the yield of soybean hay by
twofold or threefold. Phosphate fertilization increased the
nutritive value of soybean hay as indicated by the growth
of lambs and the growth and bone formation in rabbits fed
phosphate-treated soybean hay.
“The cause of the increased growth in sheep fed the
phosphate-treated soybean hay appears to be the extra
phosphorus in the phosphate-fertilized hay. In the 1947

crops, the protein and phosphorus factors were eliminated in
the case of the rabbits, but differences in the nutritive value
in favor of the forage grown on the phosphate-fertilized plots
remained unexplained. No evidence was obtained that either
the availability of the phosphorus or the quality of the protein
of the soybean hays for either rabbits or lambs was altered
by phosphate fertilization. Methods were illustrated and
developed for an integrated attack on fertilization problems
from the soil to the animals.” Address: North Carolina Agric.
Exp. Station.
5317. Spilsbury, Calvin C. 1954. Processing costs of
soybean-oil mills, 1951-52 and 1952-53. Washington,
DC: USDA Agricultural Marketing Service. 15 p. May.
Unpublished manuscript (mimeographed).
• Summary: “Summary: This preliminary report gives
the findings of an economic study, made by industry and
Government, of soybean processing costs, It is expected that
a more comprehensive report will be issued at a later date,
but because the results of a preliminary tabulation of the
reports from industry would appear to have immediate value
to soybean processors and others, those results are given
herein, They indicate that the total cost to mill operators for
processing’s bushel of soybeans averaged 37.3 cents during
the 1952-53 operating season (1) in comparison with 36.2
cents a bushel during 1951-52. As used in this report, total
processing cost includes costs of acquisition, transportation,
and current operating, fixed and general costs, and sales and
package costs.
“At solvent-extraction plants the total cost of processing
soybeans averaged 37.6 cents a bushel during 1952-53
whereas this cost at screw-press mills averaged only 32.8
cents. During the 1951-52 season, total cost averaged 36.5
cents and 34.4 cents a bushel for the respective operations.
“Processors operating solvent-extraction and screwpress mills as combined operations had the highest average
total cost of processing soybeans–38.0 cents a bushel during
the 1952-53 season. For this group the average cost was 36.3
cents in 1951-52.
Acquisition cost, including freight and trucking charges,
averaged for all mills about 4 cents a bushel both seasons.
Sales and package cost, which includes bags and tags,
averaged 4.2 and 5.2 cents a bushel in 1952-53 and 1951-52,
respectively.
Footnote: (1) The operating season begins on October 1
and ends on September 30, in the year following. Address:
Agricultural Economist, USDA Agricultural Marketing
Service, Washington, DC.
5318. Walsh, Paul A. 1954. Minnesota’s flax and soybean
industry. Compiled and issued by section of State-Federal
Crop and Livestock Reporting Service, Minnesota Dept. of
Agriculture, Dairy and Food, Div. of Administrative Services
cooperating with USDA Agricultural Marketing Service. 74

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1962
p. May. [1+ ref]
• Summary: Contents: Introduction: Cash income from
marketings of oilseed crops. Section I–Flax. Section II–
Soybeans. Soybean production in Minnesota. Minnesota’s
rank among soybean producing states. General importance
of soybeans in Minnesota. Soybean acreage, yield and
production. Marketing soybeans. Prices received by farmers
for soybeans. Address: Minnesota Dep. of Agriculture, Dairy
and Food, Div. of Administrative Services, St. Paul.
5319. Agricultural Research (USDA). 1954. Soybean disease
builds up. 2(12):12-13. June.

• Summary: “New [soybean] variety Lee, the first soybean
aimed chiefly at disease control, gives South (shaded area)
high resistance to bacterial pustule and wildfire, moderate
resistance to target spot, and more tolerance than most
species to root-knot nematode. All are important in the South
and among the top 10 soybean diseases. Lee also has high
resistance to frogeye and purple seed stain. Bacterial pustule
lesions provide an easy entry for wildfire bacteria, as well.
The North lacks a variety with multiple resistance. Lee
originated from a cross made at Raleigh, North Carolina, 10
years ago by E.E. Hartwig, of ARS, working in cooperation
with southern experiment station scientists. Several
generations following the cross–a series of pollinations, tests,
and selections of individuals–the F-6 descendants of a single
plant became the foundation of the variety. Neither parent,
S-100 or CNS, was outstanding, but jointly they gave Lee the
desired superior characteristics.
“The new soybean Lee, released to seed growers June
1, promises the South resistance to 4 of the Nation’s top 10
soybean diseases. But the situation with the other 6 is far
from encouraging.

“Some 30 diseases–but chiefly the top 10–cost more
than 12 percent of the crop. No adequate control is in sight
for 3–brown stem rot and stem canker (which cause half the
loss) and sclerotial blight–for a fourth, rhizoctonia root rot,
no immediate control is in prospect.
“This disease loss fulfills a prophecy of history: as a
minor, trouble-free crop gets big, diseases build up. Paced
by the rising vegetable-oils industry, soybeans expanded
9-fold in acreage and 12-fold in bean production in just two
decades. They’re now our fifth-ranking cash crop at $3/4
billion a year.
“The 10 big diseases rose from relative obscurity
in a few years. Four were unknown a
dozen years ago. Though it’s 10 now and
$100-million-a-year damage, it may soon
be the big 20–even some unknowns–and far
more loss.
“As we get more dependent on soybeans
and the disease threat deepens, teams of
pathologists and agronomists in ARS and
State experiment stations fight to get ahead
of the diseases. Emphasis is on breeding for
resistance. Several thousand distinct kinds
of soybeans (genotypes) are tested yearly in
search of resistance to the big 10 and other
diseases, any of which may flare up.
“Aside from Lee, several other varieties
have adequate resistance for appreciable
control of some diseases: South–Ogden, for
pustule, wildfire, frogeye, and target spot;
Dorman, for frogeye and downy mildew;
Jackson, for frogeye, target spot, purple
seed stain, and root knot; Roanoke, for
frogeye and purple seed stain; and Acadian
for downy mildew. North Central States–Flambeau and
Hawkeye, for bacterial blight; Harosoy, for stem canker
(but inadequate); Adams, Clark, Lincoln, and Wabash, for
frogeye; and Chief and Dunfield, for downy mildew.
“The important job is to get resistance for the 2 serious
unchecked diseases (brown stem rot and sclerotial blight),
improve resistance to the others (especially stem canker and
rhizoctonia root rot), and develop for each area varieties
resistant to all its major diseases.
“We need to know more about the destructiveness of
each disease–the true value of resistance to it. This would
help growers decide whether to change to a resistant variety.
It would also help scientists judge which diseases to give
priority in their work–they have only estimates now. But
ARS and experiment station plant breeders and pathologists
are using a technique that will give a precise measure of loss,
disease by disease:
“A resistant soybean crossed with a susceptible one
generally gives rise to plants of three kinds–some having
only genes for resistance, some having only genes for
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susceptibility, and some (heterozygous ones) having genes
for both. Heterozygous plants will give progeny of all three
kinds. About eight generations following the cross the
progeny of plants selected for the heterozygous condition for
disease reaction will be essentially identical for all characters
except disease reaction.
“If the resistant and susceptible F-3 progeny are exposed
to a disease, the difference in their bean and oil yield will
accurately measure these effects of the disease. The scientists
hope to study all major soybean diseases in this way as
sources of resistance are found.
“What can farmers do about soybean disease? They can
use resistant varieties where available and adapted. They
can turn under plant residues–sources of infection for future
crops–and, if diseases are prevalent, rotate crops to prevent
carryover of disease. And they can avoid planting diseased
seed. In these ways they can take advantage of what science
has already done for them.”
A photo caption reads: “Top 10 diseases of soybeans–7
of which are shown here–cause heavy damage yearly. Some,
unnoticed a few years ago, are serious today. Most occur in
a single region or part of it, but 2 occur in both. The top 10
are: North Central States–brown stem rot (found 1944), stem
canker (identified 1948), frogeye, bacterial blight, bacterial
pustule, wildfire (found 1943), and rhizoctonia root rot.
Diseases of the South–bacterial pustule, wildfire, target spot
(found 1945), sclerotial blight, and root-knot nematode.”
5320. Athow, Kirk L.; Caldwell, Ralph M. 1954. A
comparative study of Diaporthe stem canker and pod and
stem blight of soybean. Phytopathology 44(6):319-25. June.
[18 ref]
Address: Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
5321. Gray, Roy Burton. 1954. Development of the
agricultural tractor in the United States. 2 vols. USDA/ARS
Agricultural Engineering Research Branch, Farm Machinery
Section, Information Series No. 107. 91 + 60 p. June.
• Summary: This book, containing hundreds of old and
rare illustrations and photos, is divided into two parts. Part
I covers the period 1855-1919 inclusive. Part II covers the
period 1920-1950 inclusive. For the contents, see the 1975
edition.
Note–Publishing history: A limited edition of this
important work was first published by USDA (Beltsville,
Maryland) in June 1954. “As the demand for copies
succeeded supply, and since it was not practical to arrange
for a reprinting by the USDA, the American Society of
Agricultural Engineers sponsored a second printing” (28
cm). All printings prior to 1974 used the original format
furnished by the USDA. In a 1974 revised edition, parts
one and two were consolidated under one cover and the
title changed to “The Agricultural Tractor: 1855-1950.” In

1975 the original format was completely revised. The text,
however, remains true to the original, except where altered
to fit the new format. One substantial change has been made,
with the addition of two indexes (Manufacturers, and brand
names) following Part II. The author was born in 1884.
Unfortunately, this book contains no index; no mention of
soybeans could be found. Address: Head, Farm Machinery
Section, Agricultural Engineering Research Branch, USDA.
5322. Natural Food and Farming (Atlanta, Texas). 1954.
Protest use of DDT for gypsy moth: Organic gardeners
oppose spray as being injurious to life. 1(3):7. June.
• Summary: This article is reprinted from the May 5, 1954,
issue of The New Milford Times (New Milford, Connecticut).
The U.S. Dept. of Agriculture (USDA) is the main federal
agency using DDT.
1945–DDT was released against the advice of
investigators who found that DDT was dangerous for all
forms of life.
1950–More than 200 million pounds were used in
agriculture alone.
1951–323 million ponds were used. Yet the U.S. Public
Health Service pointed out: “DDT is a delayed action poison.
Due to the fact that it accumulates in the body tissues, the
repeated inhalation or ingestion of DDT constitutes a distinct
health hazard.”
5323. Northern Utilization Research Branch, Agricultural
Research Service. 1954. Seventh Annual Cooperative
Soybean Oil Mills Conference on problems of cooperative
soybean oil mills [Proceedings]. Peoria, Illinois. 19 p. Held
3-4 May 1954 at the Hanford Hotel, Mason City, Iowa. Publ:
June 21.
• Summary: This conference was sponsored by: (1)
Agricultural Research Service, Northern Utilization Research
Branch, Peoria, Illinois; (2) Farmer Cooperative Service,
Cotton and Oilseeds Branch [USDA], Washington, DC. (3)
North Iowa Cooperative Processing Association, Mason City,
Iowa (manager Glenn Pogeler, who gave the first welcoming
remarks).
A detailed program is given. Presentations
included: “Recent findings on the toxicity of TESOM
(trichloroethylene extracted soybean oil meal), by L.L.
McKinney of Peoria. Panel discussion: “Procurement
problems of cooperative soybean oil mills. Chair: Dr. W.W.
Fetrow, Chief, Farmer Cooperative Service. Panelists:
Maurice Maze, manager, M.F.A. Cooperative Grain and
Feed Company, Mexico, Missouri. S.O. Frey, manager,
Producers Cooperative Association, Girard, Kansas. C.W.
Hanson, manager, Big 4 Cooperative Processing Association,
Sheldon, Iowa. “Government programs as they affect
producers and processors of cottonseed and soybeans,” by
Glenn Pogeler. “Has operation to date justified conversion to
solvent extraction?,” by Ed Olson (manager, Boone Valley)
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and Glenn Pogeler. After lunch there was a guided tour of
the facilities of the North Iowa Cooperative Processing
Association.
On pages 18-19 is a “List of attendance” from Farm
Cooperative Associations, listed here alphabetically: Big 4
Cooperative Processing Ass’n, Lake Park & Sheldon, Iowa.
Boone Valley Cooperative Processing Ass’n., Eagle Grove
& Woolstock, Iowa. Co-Op Vegetable Oils, Ltd., Alton,
Manitoba, Canada. Farmers Cooperative Ass’n., Ralston,
Iowa. Farmers Cooperative Company, Dike, Iowa. Farmers
Grain Dealers Ass’n., Des Moines, Iowa. Farmers Union
Grain Terminal Ass’n. [GTA], St. Paul, Minnesota. Imperial
Hay Growers Ass’n., Brawley, California. M.F.A. Co-op
Grain and Feed Company [MFA], Mexico, Missouri. North
Iowa Cooperative Processing Ass’n., Mason City & Nora
Springs, Iowa. Northwest Co-op Mills, St. Paul, Minnesota.
Producers Cooperative Ass’n., Girard, Kansas. Southwest
Flaxseed Ass’n., Imperial, California. Tri-County Co-op
Soybean Ass’n. [later renamed Dawson Mills], Dawson,
Minnesota. West Bend Elevator Company, West Bend, Iowa.
Note 1. This is the earliest English-language document
seen (Sept. 2016) that uses the acronym “TESOM.”
Note 2. North Iowa Cooperative Processing Association
apparently now has two plants. Nora Springs is about 9 miles
due east of Mason City. Address: Peoria, Illinois.
5324. Osler, R.D.; Cartter, J.L. 1954. Effect of planting
date on chemical composition and growth characteristics of
soybeans. Agronomy Journal 46(6):267-70. June. [4 ref]
Address: Agronomists, Field Crops Research Branch, USDA
ARS and Illinois Agric. Exp. Station, cooperating.
5325. Scholfield, C.R.; Dutton, H.J. 1954. Sources of color
in soybean “lecithin.” J. of the American Oil Chemists’
Society 31(6):258-61. June. [18 ref]
• Summary: The dark color of soybean lecithin is due to
carotenoids, brown pigments, and occasionally porphyrins.
“The brown color is very likely an aldehyde amine reaction.”
Figures: (1) Absorption spectra of lecithin solutions. (2)
Absorption spectra of dry gums compared with carotenoid
pigments, fatty acids, and aqueous solution in Cary
recording spectrophotometer. (3) Patterns of bands formed
by chromatographing carotenoid pigments from lecithin.
(4) Countercurrent distribution of carotenoid pigments
from soybean oil between 98% methanol and hexane. (5)
Absorption spectra of wet gums compared with gums dried
under different conditions. (6) Absorption spectra of gums
produced in laboratory from 20% hexane miscella Address:
Northern Regional Research Lab., Peoria, Illinois.
5326. Burroughs, Wise; Culbertson, C.C.; Kastelic, J.;
Cheng, E.; Hale, W.H. 1954. The effects of trace amounts
of diethylstilbestrol in rations of fattening steers. Science
120(3106):66-67. July 9. [1 ref]

• Summary: The presence of estrogenic substances in feed
can be good or bad depending upon the purpose of feeding
the animal. It was shown that the addition of 5 mg/day of
stilbestrol to steer rations can increase live-weight gains
by as much as 35% over control animals not receiving
stilbestrol, with a reduced feed cost per unit of gain of
as much as 20%. Soybean-oil meal was part of the diet.
Address: Iowa Agric. Exp. Station, Ames, Iowa.
5327. Dodd, Verna L. 1954. Green soybeans. Hawaii
Agricultural College, Extension Service, Home Economics
Circular No. 277. 4 p. July. Summarized in Soybean Digest,
July 1955, p. 27. [3 ref]
• Summary: Green soybeans may be used cooked directly
from the shell, directly from the vegetable garden, or from
the home freezer. Recipes are given for: Green soybean soup.
Green soybean salad. Buttered green soybeans and corn.
Buttered green soybeans and carrots. Green soybeans au
gratin. Green soybeans in tomato sauce. Green soybeans and
rice. Buttered soybeans in squash nets. Address: Specialist in
Foods and Nutrition.
5328. Hartwig, Edgar E. 1954. Factors affecting time of
planting soybeans in the Southern States. USDA Circular No.
943. 13 p. July.
• Summary: Contents: Studies at Stoneville, Mississippi:
Factors to be considered in determining planting date:
soil temperature, day length, rainfall in the spring. Plan of
studies. Results: growth rate, time of blooming, plant height,
length of fruiting period, date of maturity, seed yield, seed
quality, chemical composition of seed. West Florida results.
Summary.
Studies were conducted at Stoneville, Mississippi,
during 1949-51, and in West Florida in 1952. They were
designed to provide basic information on the rate of
emergence and growth, total growth, seed yield, and seed
composition of soybeans planted over a range of dates in
the southern USA. Varieties used were Wabash, S-100,
Ogden, and Roanoke, the top-yielding varieties of maturity
groups IV, V, VI, and VIII and classified as very early, early,
medium, and medium late, respectively, at Stoneville.
Summary (p. 12-13): “A time-of-planting study
conducted at Stoneville, Mississippi, with four varieties of
soybeans gave very similar results each year for the 3-year
period 1949-51, even though moisture conditions differed by
seasons.
“Optimum planting date for the Southern States appears
to be that date when the minimum soil temperature attains
65ºF. and after the day length reaches or exceeds 14½ hours.
“Planting under such conditions will give more rapid
emergence, more rapid growth, higher seed yields, and better
seed quality than earlier planting. Rapid emergence and rapid
growth should contribute to greater ease in weed control.
“Medium- and medium-late maturing varieties show
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less reduction in bean yield from late plantings than do
short-season varieties. A delay of 72 days in planting delayed
maturity of Wabash 33 days; S-100, 33 days; Ogden, 24
days; and Roanoke, 5 days. Therefore, in a double-cropping
system, where soybeans are planted late following white
potatoes or small grain, a medium-late maturing variety
will usually give higher seed yields than earlier maturing
varieties, and its maturity will closely approximate its normal
maturity date for earlier plantings. Since height is reduced
in late plantings and pods are formed closer to the ground,
less harvesting loss will usually be encountered in very late
plantings by utilizing tall varieties of medium, medium-late,
or late maturity.
“Seed yield data from a date-of-planting study made at
Walnut Hill, Florida, are in agreement with the conclusions
drawn at Stoneville, Mississippi.
Page 3: “For convenience, soybean researchers classify
soybean varieties in nine maturity groups, 0 to VIII. Groups
0 and I are adapted in the northern part of the United States.
Succeeding groups are adapted farther south. Group VIII is
adapted only in the extreme southern area of the country.
Wabash, of group IV maturity, is a full-season variety in
south-central Indiana.” Address: Agronomist, Field Crops
Research Branch, Agricultural Research Service, Stoneville,
Mississippi.
5329. Terrill, R.L. 1954. The soybean research council:
Information gathered by processor group benefits entire
soybean industry. Soybean Digest. July. p. 18-20.
• Summary: Contents: Introduction. Annual meeting. Meal
in feeds. A good overview of the goals and activities of the
SRC. It is officially a standing committee of the National
Soybean Processors Association. Total membership now
stands at 14. Membership is made up not only of men from
various member firms but may also include members of
outside organizations, for example Dr. J.C. Cowan, head
of the oil and protein division of the Northern Regional
Research Laboratory at Peoria, Illinois.
The chairman of the council is elected by vote and
generally by custom serves for at least 2 years. Dr. Howard
C. Black (of Swift & Co., Chicago) is the current chairman.
The council maintains a survey (library) of literature
pertaining to the soybean. “For the past nine years, the
Soybean Research Council has sponsored an Annual Flavor
Stability Symposium, and much of the progress in bringing
soybean oil to its present status as the major edible oil
of the United States can be traced to material sponsored,
encouraged, and presented at these meetings. These papers
are later presented at the appropriate technical society, but
the symposium method is such as to encourage free and
frank discussion and interchange of information...” “The
most recent symposium was conducted in October 1953 at
Chicago, with Harry L. Craig as chairman. Deodorization
techniques, objective methods of grading flavor and flavor

stability, and a panel discussion of factors limiting the
utilization of soybean oil were among the items on the
program.”
Present members of the Soybean Research Council:
H.C. Black, Chairman, Swift & Co., Chicago, Illinois.
M.L. Brinegar, Allied Mills, Inc., Libertyville, Illinois.
J.W. Hayward, Archer-Daniels-Midland Co., Minneapolis,
Minnesota. Albert C. Groschke, The Borden Co., New York,
NY. H.L. Craig, The Buckeye Cotton Oil Co., Cincinnati,
Ohio. W.W. Cravens, Central Soya Co., Inc., Decatur,
Indiana. Stuart Bauer, The Drackett Co., Cincinnati,
Ohio. Fred H. Hafner, General Mills, Inc., Chemical Div.,
Minneapolis, Minnesota. Max A. Jeter, The Glidden Co.,
Indianapolis, Indiana. J. Wesley Nelson, Cargill, Inc.,
Minneapolis, Minnesota. Everett Blasing, Pillsbury Mills,
Inc., Clinton, Iowa. Harold L. Wilcke, Ralston Purina Co.,
St. Louis, Missouri. Robert L. Terrill, Spencer Kellogg &
Sons, Inc., Buffalo, New York. John C, Cowan, Northern
Regional Research Laboratory, Peoria, Illinois.
In 1952 the SRC conducted a “broad program of study
with regard to the position of soybean oil meal in animal
feedstuffs. It was attempted to establish two broad principles:
one, the effect of various types of processing (expeller
vs. solvent, etc.) on the nutritional quality of soybean
oil meal, and two, whether or not this nutritional quality
could be predicted on the basis of chemical tests.” Soon all
manufacturers were invited to submit samples for evaluation.
In 1953 another soybean oil meal survey, even more
ambitious than the first, was undertaken. Address: Spencer
Kellogg & Sons, Inc., Buffalo, New York.
5330. Soybean Digest. 1954. William G. Lodwick is new
FAS head. Aug. p. 36.
• Summary: An Iowan who has broad experience in
agriculture–both as a farmer in his home state and as an
adviser in the foreign field, Lodwick was appointed by
Secretary of Agriculture Ezra Taft Benson as administrator of
the USDA’s Foreign Agricultural Service.
The FAS is the USDA agency which is primarily in
charge of “making concerted efforts to regain and expand
markets for U.S. agricultural products.” A small portrait
photo shows William Lodwick.
5331. Todhunter, E. Neige. 1954. Biographical notes from
the history of nutrition: Charles Ford Langworthy–August 9,
1864–March 3, 1932. J. of the American Dietetic Association
30(8):779. Aug. [3 ref]
• Summary: 1864 Aug. 9–Charles Ford Langworthy is born
in Middlebury, Vermont, the son of Charles Parker and Ann
Elizabeth (Ford) Langworthy.
He received his bachelors and masters degrees from
Middlebury College, Vermont. Then he went to Germany.
1889–He participates in the Lake Placid Conference.
1893–He obtained his doctorate from Emperor-Wilhelm
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University in Strasburg, Germany.
1895–Returning to the United States, he becomes
associated with the Office of Experiment Stations in 1895
and was Associate Editor of the Experimental Station
Record until 1924. From 1893 to 1895 he has his first
teaching experience in chemistry under Atwater at Wesleyan
University in Connecticut.
1905–He succeeds Atwater as chief of nutrition
investigations in the Office of Experiment Stations.
1909–He is a charter member of the American Home
Economics Association. 1902-12–And was its first vice
president.
1915–He becomes the first chief of the USDA’s Office
of Home Economics.
1923–When the Office is reorganized as the Bureau of
Home Economics, Langworthy becomes the specialist in
home economics.
1932 March 3–Langworthy remains a bachelor and dies
on this date.
“At the beginning of this century, nutrition as a science
was practically unknown.” In 1874 Chittenden started the
first classes in physiologic chemistry at Yale, and in 1887,
W.O. Atwater, “father of American nutrition,” on his return
from Carl von Voit’s laboratory at Munich, had become
interested in the feeding of people and designed and built
the first calorimeter for human nutrition studies. The main
interest at this time was in calorimetery and energy values;
the data on food composition were limited and widely
scattered. The man who did much to put nutrition on a sound
scientific basis was C.F. Langworthy. Address: Dean, School
of Home Economics, Univ. of Alabama, Tuscaloosa.
5332. Washington Star Pictorial Magazine. 1954. Bank of
plant treasures. Sept. 26.
• Summary: Photos show: (1) “Headquarters for plant
explorers and site of the bank of plant treasures in the
Beltsville Plant Industry Station, located just north of
Washington” [DC, in Maryland]. (2) “In Japan, 25 years ago,
William J. Morse of Washington was inspecting soybeans.
He is known as the father of the American soybean, now the
basis of a multi-billion dollar industry.”
5333. Belter, P.A.; Lancaster, C.R.; Smith, A.K. 1954.
Aqueous vapor pressure of soybean meal and its fractions.
J. of the American Oil Chemists’ Society 3l(9):388-92. Sept.
[13 ref]
Address: Northern Utilization Research Branch, Peoria,
Illinois (NRRL).
5334. Howell, Robert W. 1954. Phosphorus nutrition of
soybeans. Plant Physiology 29(5):477-483. Sept. [18 ref]
• Summary: “New strains of crop species in variety
development programs are continuously being evaluated
with respect to one another and to established varieties. In

such a program it is very desirable to know the effect of
nutritional factors on the expression of characters utilized
for selection. Because of the unique role of phosphorus
compounds in metabolic processes and the extensive use of
this element in fertilizers, studies of how plants respond to
varying levels of phosphorus are particularly interesting. The
objective of the present study is to determine the response
of several soybean varieties to different phosphorus levels.”
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
5335. Soybean Digest. 1954. Honorary life member
[American Soybean Assoc.]: J. Ward Calland. Sept. p. 15.
• Summary: Calland was born and raised on a farm near
Summerfield, Ohio. He received his BSc degree in forestry
from Ohio State Univ. College of Agriculture in 1913.
From 1913 to 1918 he was on the staff of the Ohio Agric.
Exp. Station at Wooster, Ohio. From 1918 to 1929 he was
manager of the Miami Conservancy District which included
10,000 acres of Ohio farmland. “Here he first became
interested in soybeans and substituted soybeans for oats in
some of the crop rotations on these farms.” He later became
vice president and member of the board of directors of the
Central Sugar Co. of Decatur, Indiana.
“When Central Soya Co., Inc., was founded in 1934 on
the property of Central Sugar Co., Mr. Calland again had a
chance to work with his favorite crop, soybeans. Over a 10year period he annually grew 2,000 acres of soybeans on the
firm’s land. Following liquidation of Central Sugar Co. in
1944 he gave full time to promotion of the soybean crop as
agronomist for Central Soya Co.
“While Mr. Calland was agronomist for Central Soya
Co. he wrote the booklet, ‘Soybeans on Your Farm,’ in
cooperation with the agricultural colleges. Since 1948 he
has been managing director of the National Soybean Crop
Improvement Council, which is sponsored by the National
Soybean Processors Association.
“He has written and published the bulletin, ‘Soybean
Farming,’ which has gone through two editions, and
distributed close to 300,000 copies. A third edition will be
prepared this coming year. He has produced the 16mm fullcolor film, ‘Soybeans–the Feature Story,’ which has also had
wide distribution.” A photo shows Calland.
5336. Soybean Digest. 1954. Fairchild, famed USDA plant
man, passes. Sept. p. 77.
• Summary: Dr. David Fairchild, internationally known
horticulturist and plant explorer, died of a cerbral
hemorrhage Aug. 7 at his home in Miami, Florida. He
collapsed while walking with his wife.
“Dr. Fairchild headed the U.S. Department of
Agriculture’s office of foreign plant introduction from its
inception in 1898 until his retirement in 1928. It was mainly
through his efforts that the office was organized.
“During a career as a globe-trotting agricultural
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explorer, some of it financed by private capital, Dr. Fairchild
did much to revolutionize the American farm industry.”
“A fitting monument to Dr. Fairchild’s work is Miami’s
unique and beautiful Fairchild Garden.”
A photo shows David Fairchild.
5337. Soybean News (NSCIC). 1954. Increased soybean
production research. 6(1):1, 4. Sept.
• Summary: “The present intensified program of soybean
research began in the U.S. Department of Agriculture in
1936, when the acreage of soybeans harvested for beans in
the United States was 2,359,000. Production has increased
steadily since that date and in recent year the acreage
harvested for beans has been about six times what it was in
1936.”
5338. Cheng, Edmund; Yoder, L.; Story, C.D.; Burroughs,
W. 1954. Estrogenic activity of some isoflavone derivatives.
Science 120(3119):575-76. Oct. 8. [10 ref]
• Summary: The article begins: “Interest in natural
estrogenic compounds present in livestock feeds has been
stimulated by the beneficial results obtained from the
addition of diethylstilbestrol to cattle rations.” Each of the
isoflavones discussed (genistein, genistin, daidzein, and
biochanin A) is estrogenic in nature. Daidzein appears to
be the most active substance. Genistein and daidzein, both
of which are present in soybean oil meal, have estrogenic
activity, but only about 1/50,000 of the activity of stilbestrol
(diethylstilbestrol, or DES). Address: Iowa Agric. Exp.
Station, Ames, Iowa.
5339. Benson, Ezra Taft. 1954. Re: Thank you for your
letter regarding our appearance on Mr. Edward R. Murrow’s
television show, “Person to Person.” Letter to Mr. Glenn
Pogeler, General Manager, North Iowa Co-Operative
Processing Association, 1605 19th Street, S.W., Mason City,
Iowa, Oct. 18. 1 p. Typed, with signature on letterhead.
• Summary: “I appreciate your expression of support of
the administration’s farm program We have tried to work
out a sound and businesslike program that will benefit both
the farmer and the Nation as a whole. As you know, I am
convinced that most of the farmers would prefer to have
as little government interference in their operations as
possible.”
Note: Benson, of Utah, was secretary of agriculture
from 1953 to 1961 under President Dwight D. Eisenhower.
Address: Secretary of Agriculture, USDA, Washington, DC.
5340. Belter, P.A.; Brekke, O.L.; Walther, G.F.; Smith, A.K.
1954. Flash desolventizing. J. of the American Oil Chemists’
Society 31(10):401-03. Oct. [9 ref]
• Summary: Desolventizing is the removal and recovery of
solvent adhering to the residual solids during the solvent
extraction process. It “is an economic necessity in any

extraction process employing volatile organic solvents.
Also of importance to the vegetable-oil-extraction industry,
but less understood, is the associated problem of producing
undenatured proteinaceous residues from which specialty
products can be manufactured.”
“The desolventizing system studied in this investigation
is illustrated in Figure 1. The simplicity of the unit is
readily apparent. It consists essentially of a conveying and
desolventizing tube into which solvent-saturated flakes
are fed, and through which superheated solvent vapors
simultaneously desolventize and convey the flakes to a
cyclone separator. In the cyclone the vapor stream and the
desolventized flakes are separated, the flakes are discharged
from the system through a barrel valve, and the vapors are
recirculated by a blower through the superheater and back
into the conveying tube. A quantity of solvent vapors equal
to that vaporized from the flakes is continuously withdrawn
to a condenser. The type of mare-feeding mechanism and
vapor-solids separator may be altered to fit the requirements
of the application.”
Tables show: (1) Residual volatiles content of soybean
flakes after flash desolventizing. The residual solvent left in
the flakes ranges from a low of 0.20% to a high of 0.75%.
(2) Effect of flake discharge temperature on protein
solubility (NSI).
Note: This is the earliest document seen (Jan. 2014) that
contains the term “flash desolventizing.”
Note 2. The very important process of flash
desolventizing was apparently invented at USDA’s Northern
Regional Research Lab. (Peoria, Illinois). Address: Northern
Regional Research Lab., Peoria, Illinois.
5341. Cowan, J.C. 1954. Research developments at the
Northern Utilization Research Branch: A review of the
work on soybean lecithin at the Peoria Laboratory. Soybean
Digest. Oct. p. 14-16. [6 ref]
• Summary: “Presented at the annual convention of the
American Soybean Association in Memphis, Tennessee.
“As most of you know, the U.S. Department of
Agriculture has undergone some reorganization since
the last meeting of the American Soybean Association.
Consequently, I am reporting to you today about ‘Research
Developments or Studies at the Northern Utilization
Research Branch’ rather than the Northern Regional
Research Laboratory.
“Last year, we reported on three phases of our work;
Gelsoy, global spread, and soy flour (1). Most of the work
done on these three subjects is now complete. Although there
is much that could be added about these projects and much
more I could tell about other work, I wish to spend most of
my time reviewing our work on soybean lecithin, or soybean
gums, or phosphatides.
“Production and Composition: Before World War II,
soybean gums were produced on a limited scale for a wide
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variety of uses.
“After the war, many concerns, attracted by the
comparatively high price of soybean phosphatides, and
the demand of some edible oil refiners for degummed oil,
installed de-gumming equipment. Prices dropped so that
crude, unbleached soybean phosphatides were cheaper than
oil, whereas formerly they had sold at two or more times the
price of the oil. Naturally, with this increase in availability
and lower price, new uses were found and production has
climbed from 8 million pounds in 1947 to 25 million in 1953
(2).
“The shift from continuous screw presses to hexane
extraction of soybeans has also aided this increase since
superior phosphatides can be obtained from crude extracted
soybean oil. The production figures for soybean phosphatides
over the last several years are shown in Table I. Lecithin
is used in a wide variety of industrial operations, from
assisting in the grinding of pigments for protective coatings
to compounding of medicinals. However, my purpose is to
review some of our fundamental work on this poorly-defined
natural product.
“Table I: Soybean Lecithin Production, USA
“Pounds
“1947–8,000,000
“1948–8,000,000
“1949–12,200,000
“1950–14,900,000
“1951–21,300,000
“1952–20,500,000
“1953–25,100,000
“Textbooks of 10 years ago described soybean
phosphatides as composed of 65 percent cephalin and 35
percent phosphatidyl choline. Soybean lecithin of commerce
contains 35-40 percent oil and 60-65 percent phosphatides.
If the phosphatides are produced in sealed centrifuges
operating under pressure, the phosphatide content may run as
high as 80 percent or more. Now one of the important aids to
utilization research is information on the actual composition
of the material.
“Although previous workers had reported the existence
of other phosphatides besides cephalin and phosphatidyl
choline, we were able to make countercurrent distributions
between immiscible solvents to show the quantitative
relationships between these phosphatides. This work
was made feasible by the development of equipment at
Rockefeller Institute for Medical Research, equipment which
permitted the ready and repeated distribution of almost
identical compounds between two immiscible solvents.
“By fractionating soybean phosphatides into two
major fractions, alcohol-soluble and alcohol-insoluble,
and subjecting each fraction to distribution between
aqueous methanol and hexane, we have shown the soybean
phosphatides are comprised of four major components:
cephalin, phosphatidyl choline, and two phosphoinositides.

“This distribution is effected by a process of liquidliquid extraction as follows: The lower half of the tubes are
filled with methyl alcohol and the upper half with hexane. In
addition, one tube contains the phosphatide. The apparatus is
tilted back and forth a number of times to mix phosphatides,
alcohol, and hexane. After a time for settling, the upper part
is moved one interval or tube and the process repeated until
29 separations are made. The solutions in the tube are then
evaporated and analyzed. You may be interested in seeing
the curve of the actual distribution of the alcohol-insoluble
phosphatides or phosphoinositides.
“Sources of Color
“Because soybean lecithin is used in many products
which are light in color, such as foods and protective
coatings, the color of soybean lecithin is of some commercial
importance. Much of the commercial product is given a light
to vigorous treatment with hydrogen peroxide to reduce the
color. This bleaching can become a hazardous operation
but usually it is not. It destroys or removes the carotenoid
pigments which absorb light strongly at 446 millimicrons as
shown in Figure 1.
“The unbleached or dried gums, 1, show a characteristic
light absorption curve for carotenoid pigments with three
peaks, the major peak being at 446 millimicrons. A single
commercial bleaching reduces this color and a second
bleaching removes most of it. Note in the curve for the
single bleached lecithin, 2, the presence of slight humps
or peaks. In 3, the curve for commercial double bleached,
these peaks are practically absent indicating that commercial
bleaching does effectively remove the carotenoid pigment.
Careful examination of these carotenoid pigments by
chromatographic procedures gave five bands. Figure 2 shows
the pattern of these bands.
“Table II: Composition of Soybean Phosphatides
“Cephalin: 31%
“Phosphatidyl choline: 29%
“More alcohol-soluble phosphoinositides: 27%
“More hexane-soluble phosphoinositides: 13%
“Band 1 has been identified as lutein by mixing it
with known lutein obtained from spinach and making a
chromatogram. This discovery came as a surprise since
others had reported carotene and no lutein. Band 2 was not
identified and band 3 appears to be zeaxanthin. No carotene
was found in this particular sample of soybean gums (3).
“Figure 3 shows that despite a double bleaching, the
absorbance or the color at 365 milimicrons can be very high.
One sample of commercial soybean gums had an absorbance
at 365 millimicrons of 1.6. Note that the first bleaching
actually increased the absorbance at 365 millimicrons to 2.3,
i.e., the brown color increased. Even the second bleaching
gave a value of 1.8 for brown color, which is above that
of the original gums. Obviously, bleaching would not be
a preferred method for removing brown color from gums
after color is developed. Naturally, variations occur in a
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commercial operation and these samples may vary.
“This brown color is formed possibly by the reaction
of small amounts of reducing sugars or other aldehydes in
the phosphatides with amino groups present in the cephalin
and phosphoinositides containing an amino group. This
reaction is known in the food industry as the non-enzymatic
‘browning reaction.’
“Relation of Browning to Processing: All commercial
samples of unbleached soybean phosphatides that we have
seen have a brown color. This color arises in the processing
of the oil during the removal of hexane from the miscella and
possibly in the removal of water from the crude lecithin.
“In Figure 3, we have samples of gums produced in
the laboratory from commercial hexane miscella. The crude
gums have not been heated in processing, the next sample to
the right has been heated three hours at 80ºC., and the final
sample has been heated three hours at 100ºC.” Continued:
Address: Northern Utilization Research Branch, Peoria,
Illinois.
5342. Cowan, J.C. 1954. Research developments at the
Northern Utilization Research Branch: A review of the work
on soybean lecithin at the Peoria Laboratory (Continued–
Document part II). Soybean Digest. Oct. p. 14-16. [6 ref]
• Summary: (Continued): “The wet gums have an
absorbance of 0.96 while the gums dried at 100ºC. have
an absorbance of 1.8 which is approximately equal to the
absorbance for commercial crude gums of 1.6. Examination
of the absorbance values for these six samples shows that
heating always gives rise to brown color.
“Figure 4 shows the actual differences in shades. The
gums on the left are very light yellow, typical of unheated
purified gums, while the darker gums on the right are typical
of crude commercial gums. When commercial crude oil
was used to prepare crude gums, the resulting product had a
deep brown color. No major increase in color was observed
in the subsequent commercial dehydration step. However,
laboratory studies showed that commercial dehydration
could give rise to brown color if considerable color had not
already been developed during heating to remove hexane
from the miscella.
“As you have seen in pictures and in figures showing
absorption, once this brown color is formed, it persists
throughout the remaining steps in processing. Brown color
is developed in the miscella and most of it goes with the
phosphatides on degumming. When the phosphatides are
heated to remove water, more brown color may be produced.
Indeed, much of the treatment which the gums receive
deepens the brown color and bleaching with peroxides will
not remove all of it.
“Consequently when light-colored phosphatides are
desired, it may be necessary to control formation of brown
color throughout the processing. The control required is
mainly low temperatures during processing.

“This formation of brown substances can be followed
readily by measuring fluorescence. Indeed, it is a property
of these brown substances to fluoresce when exposed
to sunlight or ultraviolet light. This fluorescence can be
detected before the human eye can detect brown color. We
have developed a procedure for measuring this fluorescence
in gums and will present it before the meeting of the
American Oil Chemists’ Society in Minneapolis [Minnesota]
this fall (4).
“Future Work: Last January we accepted delivery of
a new Craig-Post countercurrent distribution apparatus
which will be of considerable assistance in our fundamental
studies. We expect this equipment will assist us materially
in determining more about the complex mixtures of
phosphatides and oils. With it we have already made new
discoveries regarding the structure of linseed oil and are
using it in our soybean studies (5).
“Our budget for this fiscal year has been increased
to extend our studies on the conversion of fatty acids
of soybean oil to new and industrially useful chemical
derivatives. We have been hard at work recruiting people
to do this work. A contract on drying oil uses at Battelle
Memorial Institute during the past year has shown one major
route for expanding uses of soybean and other vegetable oils
is along these lines of new chemical derivatives.
“Space and time do not permit me to discuss the
other work which our laboratory is effecting on soybean
utilization. However, you may be assured that we are
pushing vigorously our work in flavor stability, toxicity of
trichloroethylene-extracted soybean oil meal, properties of
soybean protein, oxidation of fatty acids, and compositional
studies.”
“Literature Cited
“1. Cowan, J. C., Soybean Digest 14, No. 1, 14-16
(1953).
“2. From data compiled in Facts for Industry, Fats
and Oils, Bureau of Census, Department of Commerce
(Published monthly).
“3. Scholfield, C. R., Dutton, H. J., Tanner Jr., F. W., and
Cowan, J. C. J. Am. Oil Chemists’ Soc. 25, 368-372 (1948).
“4. Scholfield, C. R., and Dutton, H. J. J. Am. Oil
Chemists’ Soc. 31, 258-61 (1954).
“5. Scholfield, C. R., and Dutton, H. J. Fluorescence
as a Measure of Brown Substances in Soybean Lecithin. In
preparation.
“6. Dutton, H. J., and Cannon, J. A_ Glyceride Structure
of Vegetable Oils by Countercurrent Distribution. I. Linseed
Oil. In preparation.” Address: Northern Regional Research
Lab., Peoria, Illinois.
5343. Hartwig, Edgar E. 1954. The new varieties for the
southern states. Soybean Digest. Oct. p. 8-9.
• Summary: Varieties discussed include Ogden (introduced
in about 1943 in Tennessee, it soon became the most popular
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soybean in the South), Roanoke (1946, from North Carolina),
Dorman (1952, the first of 3 varieties released from the
hybridization and selection program of the U.S. Regional
Soybean Laboratory), Dortchsoy, Jackson (1953, RSL), Lee
(1954, RSL), and Improved Pelican. “Better varieties and
improved cultural practices will strengthen the competitive
position of soybeans in the South.”
5344. Johnson, Herbert W. 1954. Expanded program of
varietal development work in soybeans. Soybean Digest. Oct.
p. 6-7.

• Summary: Presented before the convention of the
American Soybean Association at Memphis, Tennessee.
“The underlying objective of agricultural research has
been to increase production efficiency. The success of this
tax-supported and private research is demonstrated by the
fact that in 1940 each individual employed on the farm
produced enough food and fiber for himself and 11 others;
whereas today each farming individual produces enough for
himself and 17 others.
“Although research workers have found the ways and
means of increasing the returns from each unit of land,
labor, and capital invested, they cannot claim full credit
for the increased production efficiency. Vigorous extension
workers have carried the results of research to the farmers
and demonstrated how they could be put into practice.
Farmers have learned to rely on the recommendations of
their experiment stations, and today the findings of research
are put into practice quicker than they have ever been before.
“The net result is that the backlog of research
information that has been accepted by farmers is diminishing
steadily. In many cases this situation has resulted in a
critical evaluation of our approach to research, which in turn
has resulted in greater emphasis on fundamental or basic
research in–an attempt to insure that we will continue to add
to this backlog of research information.
“The present intensified program of soybean research
began in the U.S. Department of Agriculture in 1936, when

the acreage of soybeans harvested for beans in the United
States was 2,359,000. Production has increased steadily since
that date and in recent years the acreage harvested for beans
has been about six times what it was in 1936. This rapid
expansion in soybean production created new problems with
diseases and insects, cultural and fertilization practices, and
varieties, and our research effort has not kept pace with the
increase in production problems. However, increased funds
appropriated this year will enable us to expand the research
program.
“From the beginning of the soybean research
program in the Department of Agriculture, the work has
been cooperative with state experiment stations and this
cooperation has been excellent from the start. Federal funds
for extensive cooperative work in all states where soybeans
are important have not been available and the major portion
of what has been available has been concentrated in a
few research centers. Currently these research centers are
located in Iowa, Illinois, Indiana, Missouri, Maryland, North
Carolina, Mississippi, and California, and at most of these
centers an agronomist and pathologist are working as a
team on the development of improved varieties and cultural
practices.
“State Contributions: The state stations where research
centers are located contribute heavily to the cost of the
program, but the information and new varieties from the
program are made available to all states in the region. In
addition to the research centers, small cooperative programs
are under way in 18 other states. Work on major lines of
research in the northern states is coordinated by Mr. J.L.
Cartter, and Dr. E.E. Hartwig is the coordinator for the
southern states.
“Although research initiative and originality is
encouraged in each individual program, coordination of
the work in all the programs insures against excessive
duplication of effort and permits an almost immediate
exchange of important information and material.
“The research team at the U.S. Regional Soybean
Laboratory headquarters at Urbana, Illinois, is composed of
a physiologist and two chemists, as well as an agronomist
and pathologist. In addition to doing research on oil and
protein, the two chemists operate the analytical section of the
laboratory, which provides analyses for the compositional
characters oil, protein, and iodine number for all the
cooperative soybean research in the United States.
“These compositional characters are important in
soybean breeding programs, and the lack of facilities
sufficient for analyzing large numbers of varieties and strains
has been a bottleneck in breeding progress. The results of
breeding experiments indicate that the accurate evaluation of
a group of selections or varieties with respect to yield must
involve much more extensive testing than the evaluation
for compositional characters. Thus, in early generations
following a cross, when the small amount of seed precludes
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extensive testing, it is possible to identify and eliminate
inferior selections with respect to compositional characters.
“Such elimination would mean that in later generations
more intensive selection for yield could be practiced without
the difficulties involved in selecting rigorously for yield
and compositional characters at the same time. This would
enable breeders to evaluate a larger number of selections for
yield, thereby increasing the chances of obtaining a selection
superior to present varieties. In the past, many high-yielding
selections have been carried into advanced stages of testing
only to be discarded because they were deficient in some
compositional character.
“The increased funds will enable us to expand research
in three general areas, and the first of these is an expansion
of the facilities and capacity of the analytical section.
This enlarged capacity will enable the agronomists to
follow a more efficient breeding system and increase the
productiveness of the entire research program.
“The second area of expansion is in fundamental
genetics and breeding. Increased emphasis on this type of
research is necessary if breeders are to continue to be as
productive in the future as they have been in the past. The
general level of performance of present day varieties is
considerably higher than it was only a decade ago, and the
development of new varieties that are superior to existing
ones is becoming increasingly difficult. Therefore, it
behooves us to accumulate basic information that will enable
us to do a better job of breeding in the future.
“In this research we expect to accumulate information
on such problems as: What are the characteristics that
indicate two varieties will yield superior progeny if crossed?
What easily-measured characters tend to be associated
with important characters which are difficult and expensive
to measure? What procedure of crossing, selection, and
recrossing is most efficient? How is resistance to important
diseases inherited and what economic losses result from a
given level of infection of each disease alone and in various
combinations? What are the difficulties involved and what
breeding materials and procedures should be used should
economic conditions indicate an important shift in the
relative emphasis placed on oil and protein in our breeding
programs? And many other similar problems.
“The third area of expanded research is in the evaluation
of genotypes in our germ plasm collection for disease
resistance and other important characters. The need for
this expanded work is clearly demonstrated by the fact that
we have no good source of resistance to two of the most
important diseases, stem canker and brown stem rot. Also,
preliminary evaluations of this collection indicate that it
contains an extremely wide range of types with respect
to compositional characters, seed size and quality, height,
lodging, shattering, etc. Detailed and accurate information
on the selections in this collection may prove to be of
immeasurable value to the breeding programs of the future.

“In this expanded program, a research center will be
established in the northern fringe of the soybean-producing
states and one in the southern fringe; the existing centers
will be strengthened, chiefly through the addition of
subprofessional assistants to work with the agronomists and
pathologists; and the work in two of the eighteen cooperating
states will be increased.
“Although the expanded program will enable us to
do a thorough job of evaluating selections in the germ
plasm collection with respect to compositional characters
considered in our breeding programs, it will not be possible
to evaluate them for special properties with respect to oil or
protein quality or other chemical characteristics. However,
if soybeans that have unusual or specialized chemical
characteristics are sought in any of the research laboratories
of industry, we will be happy to furnish laboratory samples
from selections in the germ plasm collection for evaluation
in these laboratories.”
A portrait photo shows Herbert W. Johnson. Address:
Research Agronomist, Field Crops Research Branch,
Agricultural Research Service, U.S. Dep. of Agriculture.
5345. Stevenson, John A. 1954. Plants, problems, and
personalities: The genesis of the Bureau of Plant Industry.
Agricultural History 28(4):155-62. Oct. [20 ref]
• Summary: An excellent history of the origins and first
50 years of USDA’s Bureau of Plant Industry, which
began operations on 1 July 1901. It was formed by the
consolidation of five divisions which had been in operation
for various lengths of time: Vegetable Physiology and
Pathology, Gardens and Grounds, Pomology, Agrostology,
and Botany. The catalyst for the formation of the Bureau
of B.T. Galloway, a fine leader, who wrote the first
phytopathological text, published in 1890. Key men in
the early days were F. Lampson Scribner, Erwin F. Smith,
W.T. Swingle, David Fairchild, P.H. Dorsett, Dr. Charles W
Dabney.
Arlington Experiment farm was acquired in about 1900
by an assignment of 400 acres of the Lee estate.
Note: This article is based on a talk given at the 50th
anniversary seminar of the Bureau of Plant Industry.
Address: Plant Industry Station, Beltsville, Maryland.
5346. Viets, F.G.; et al. 1954. Zinc contents and deficiency
symptoms of 26 crops grown on a zinc-deficient soil. Soil
Science 78(4):305-16. Oct. [9 ref]
• Summary: Zinc deficiency symptoms of soybeans were
reported in central Washington in 1952. Soil applications of
23 lb/acre of zinc with 100 lb/acre of nitrogen as ammonium
nitrate in a field nursery corrected the deficiency and normal
plants were produced. Address: U.S. Dep. of Agriculture and
Washington Agric. Exp. Station.
5347. Westerman, Beulah D.; Oliver, Bess; May, Evelyn.
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1954. Improving the nutritive value of flour. VI. A
comparison of the use of soya flour and wheat germ. J. of
Nutrition 54(2):225-36. Oct. [6 ref]
• Summary: A comparison between soy flour and wheat
germ giving a slight advantage to soy flour. This advantage
was shown in the second generation in experimental diets
with rats. Address: Kansas Agric. Exp. Station, Manhattan,
KS.

instead of butterfat.
“The number of plants manufacturing mellorine in
the four reporting states of 1952 totaled 347. For 1953,
however, the number of plants in the nine states totaled 559.
Oklahoma registered a gain of 80 plants from 1952 to 1953.
The number of plants in Texas increased by 56. There was
no marked increase in numbers of plants either in Illinois or
Missouri.”

5348. Ellmore, M.F.; Shaw, J.C. 1954. The effect of feeding
soybeans on blood plasma, carotene and vitamin A of dairy
calves. J. of Dairy Science 37(11):1269-72. Nov. [5 ref]
• Summary: Raw soybeans are known to contain the enzyme
lipoxidase, which oxidizes and destroys carotene. When 30%
or more of ground raw soybeans were included in the diet
of dairy calves, the levels of vitamin A and carotene in the
blood plasma were markedly lowered. Although lipoxidase
might logically be suspected as the causative agent, roasting
the soybeans at 100ºC for 30 minutes did not prove beneficial
in this respect. Note: Since lipoxidase measurements were
not made in this study, it is not known whether this amount
of heat treatment was in fact sufficient to inactivate the
enzyme. Address: Dairy Dep., Maryland Agric. Exp. Station,
College Park, Maryland.

5350. Smith, Allan K. 1954. Isolation and utilization of
vegetable proteins. Economic Botany 8(4):291-315. Dec.
[161 ref]
• Summary: The lengthy subtitle reads: “Among these
proteins, those of soybean are isolated in the United States
to the extent of about 30 million pounds annually, more than
half of which are used in pigment coating of paper. Others,
also discussed in this article, are derived from the seed of
flax, sunflower, castor, peanut, cottonseed, and corn.”
Contents: Introduction. Vegetable protein sources.
Raw materials for protein isolation. General procedures
for protein isolation. Flax seed (Linum usitatissimum L.).
Sunflower seed (Helianthus annuus L.). Soybean seed
(Glycine max (L.) Merrill). Castor-beans (Ricinus communis
L.). Seed of peanuts (Arachis hypogaea L.). Seed of cotton
(Gossypium sp. L.). Corn (Zea Mays L.). Literature cited.
“Introduction: Vegetable protein isolation on a
large scale for use in industrial processing operations is
comparatively new, having its beginnings in 1935 in a small
plant in Chicago [run by the Glidden Co.]. The development
of a process for vegetable protein isolation was preceded by
the use of vegetable protein concentrates for plywood glue
[by I.F. Laucks Co.], in the form of soybean meal containing
40 to 50 percent protein, by the Douglas fir plywood industry
of the Northwest in the early 1920s... Looking backward it is
easy to see that the slow development of protein utilization,
even in recent history, is attributable to the highly complex
structure of the protein molecule... The chemistry of protein
lags far behind the chemistry of the other two classes of
major agricultural chemicals produced in such abundance
by nature, namely, the carbohydrates and fats.” The “process
of building one pound of animal protein requires six to ten
pounds of vegetable protein...” (p. 291).
Worldwide, the soybean is by far the largest oilseed
crop, followed by peanuts, then cottonseed. Before the
soybean became a major crop in the USA, peanuts led all
other oilseeds in world production. (p. 292).
“Soybean protein is the only industrial protein isolated
from oilseeds in the U.S.” Soy protein has a higher yield and
better color.
“The largest potential use of soybean protein is for
textile fibers, but this use has not yet been developed. Fibers
comparable to the casein fiber, Aralac, which was produced
during World War II, have been made experimentally by the
Ford Motor Co. (1937), The Drackett Company (1940), and

5349. Soybean Digest. 1954. Big 1953 gain in mellorine
output. Nov. p. 33.
• Summary: “Production of mellorine and mellorine-type
frozen desserts made with vegetable fats and oils other than
butterfat in combination with certain milk solids in 1953
was more than double the output of 1952, the Agricultural
Marketing Service [USDA] reports. During 1953, a
production of 22,494,000 gallons was reported in nine states.
In 1952, only four states reported mellorine production. The
combined production of these four states totaled 11,128,000
gallons.
“During 1952, mellorine or mellorine-type frozen
desserts was [sic] made in Texas, Missouri, Oklahoma,
and Illinois. In 1953, in addition to these four states,
production was also reported in five additional states–
Alabama, Arkansas, California, Montana, and Oregon.
However, not all of these states reported production for the
entire calendar year. In some states, such as Alabama and
Arkansas, permissive authority by state legislative action to
manufacture mellorine or mellorine-type products was not
granted until after the year was under way. Texas, which is
the leading mellorine producing state, had a 1953 output
of 10,870,000 gallons, an increase of 71 percent over the
6,349,000 gallons produced the preceding year. Texas was
the first state in which this product was made three or four
years ago. The term “mellorine” was copyrighted by the
Texas State Department of Health, and its use is permitted in
any other state which wishes to use the name for a product
similar to ice cream but made with vegetable fats or oils
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the U.S. Department of Agriculture
(1942). The great weakness of Aralac
was its wet strength, and commercial
production did not prove feasible. The
Japanese, who were experimenting
with soybean fibers before the war,
have resumed their research. The
British development of a commercial
fiber from peanut protein and the
American development of a protein
from zein support the belief that a
successful fiber can be made from
soybean protein. Such a development
might very well double the present rate
of soybean protein production.”
Soybean meal, when dehulled,
contains about 50% protein and has
several industrial uses including
plywood glue, wallpaper coating,
and adhesive formulations for the
manufacture of paper products. A
1951 survey stated that 51.5 million
lb of soybean meal were used in such
industrial products. The largest single
use, 35 million lb, was for plywood
glue in Douglas fir plywood. Recent
reports indicate this application has
increased to 60 million lb.
Large amounts of wheat gluten and some corn gluten
are used to make monosodium glutamate (MSG), which
originated in Japan under the name “ajinomoto.” The MSG
shaker is rapidly finding a place in American homes next to
the salt and pepper shakers. Smaller amounts of wheat gluten
are used to make a taste product somewhat resembling pork
chops.
Table I (p. 293) shows U.S. production of 7 oilseeds
(soybeans, cottonseed, flax, peanut, castor bean, safflower,
and sunflower) and protein concentrates made from them in
1951-52. Apparently soybean meal is considered a protein
concentrate, since 5,704,000 tons were made in 1951-52. By
far the largest amount of “protein concentrate” is made from
soybeans, followed by cottonseed (2.5 million tons), flax
(495,000 tons), peanut (150,000 tons), and safflower (6 tons).
Address: Northern Utilization Research Branch, Peoria,
Illinois.
5351. Soybean Digest. 1954. New world record [in world
soybean production]. Dec. p. 20.
• Summary: “World production of soybeans is expected to
be at an all-time high in 1954. The preliminary forecast of
the Foreign Agricultural Service of the U.S. Department of
Agriculture places the crop at 735 million bushels, up 90
millions from the 645 million bushels produced in 1953, and
60 millions from the previous high of 675 million bushels

produced in 1952.
“Over three-fourths of the anticipated increase will
come in the United States, and a fifth in China-Manchuria.
But output has also increased in almost all other soybean
producing areas.
“Production in Canada set a new record for the 11th
successive year. The crop, confined to Ontario, is estimated
at 5.3 million bushels, up 21 percent from 1953. Increased
production came primarily from a record acreage. Yield per
acre exceeded last year but was far short of the high yield of
1952.
“Soybean output in China-Manchuria may approximate
350 million bushels against an estimated 332 million bushels
in 1953. Acreage was expected to be up slightly and the yield
per acre may be somewhat better than last year.
“Japan’s crop is expected to exceed last year’s by about
1 million bushels. Conditions in all areas, with the exception
of Hokkaido, are reported favorable. In Indonesia, output
reportedly is well above 1953. Harvests in Taiwan and
Thailand probably approximated the 1953 level.
“Brazil’s crop is estimated to be up about 13 percent.
Production continues to increase in both Rio Grande do
Sul and Sao Paulo, the principal producing states, largely
because of increased acreage. Moreover, a further increase in
plantings is anticipated in both states.”
5352. Klosterman, E.W.; Bentley, O.G.; Moxon, A.L.;
Kunkle, L.E. 1954. Relationships between quality of hay,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1974
molasses and amount of soybean oil meal fed to fattening
calves. Ohio Agricultural Experiment Station, Animal
Science Mimeograph Series No. 87. p. 4-7. *
5353. Cowan, J.C. 1954. Soybeans. In: Raymond E. Kirk and
Donald F. Othmer, eds. 1947-60. Encyclopedia of Chemical
Technology. 1st ed. New York. Chichester, Brisbane,
Toronto: John Wiley & Sons. See Vol. 12, p. 689-701. A
Wiley-Interscience Publication. [32 ref]
• Summary: Contents: Introduction: composition, standards
and trading rules. Handling and storage. Processing:
preparation, screw press operations. solvent extraction.
Soybean products: Oil (Crude oil comes from the stripping
columns in the extraction process; phosphatides and
lecithin), meal and products (three reasons for crushing for
animal feed, toasting, preferred source of protein in animal
feeds), soy flour and related food products (the 3 types of
soy flour are full-fat, low-fat, and defatted; the defatted is
made from flakes obtained by solvent extraction of the oil),
soy sauce and other food specialties (soy sauce {which has
become an important condiment in the U.S., and which is
also used in Worcestershire sauces, which contain 10-30%
soy sauce}, soybean milk, tofu or soybean curd, miso {a
fermented mixture of soybeans plus rice or barley}, natto,
sprouted soybeans [soy sprouts], and green vegetable
varieties of soybeans {which are grown in the U.S. “for the
manufacture of food specialties and for combination with
corn as a succotash which is marketed in both the canned and
frozen states}). Production (in the USA and worldwide. “The
growth of soybean production in the U.S. between 1940 and
1952 has been phenomenal”).
Figures: (1) Two views of a Lincoln soybean seed, with
exterior parts labeled: h = hilum or seed scar, which is linearelliptical. c = chalza, located at one end of the hilum where
the seed coat joins the body of the ovule. m = micropyle,
the minute opening at the other end of the hilum where the
primary root of the germinating seed emerges. h = outline of
the hypocotyl, which can be seen beneath the seed coat. The
seed consists primarily of hull (seed coat) and embryo, but
it has a very elementary endosperm. Source: L.F. Williams
1950 (in Markley).
(2) Cross section of the soybean coat and section of the
cotyledon. Source: L.F. Williams 1950 (in Markley).
(3) Expeller plant flow sheet. Source: Langhurst 1950
(in Markley).
(4) Typical flow sheet for solvent extraction of soybeans,
with each part labeled. Courtesy French Oil Mill Co. 1.
Soybean storage. 2. Soybean cleaner. 3. Magnetic separator.
4. Surge bin. 5. Scale. 6. Cracking roll. 7. Soybean heater.
8. Flaking rolls. 9. Elevator to extractor. 10. Extractor
filling hopper. 11. Extractor [vertical, counter-current
type]. 12. Extractor baskets. 13. Spent flake conveyor.
14. Desolventizer toaster. 15. Flake cooler. 16. Solvent
pump. 17. Half miscella pump. 18. Full miscella pump. 19.

Miscella filter. 20. Heat exchanger. 21. Pre-evaporator. 22.
Entrainment separator. 23. Condenser. 24. Vacuum stripping
column. 25. Finished oil pump. 26. Solvent work and water
separation tank. 27. Waste water evaporator. 28. Cyclone. 29.
Rotary valve. 30. Meal screen 31. Meal grinder. 32. Solvent
surge tank. 33. Half miscella surge tank. 34. Hydraulically
operated valve.
Tables: (1) Proximate composition of soybeans and
derived products (cotyledons, hull, hypocotyl, extracted
meal, full-fat flour, defatted flour). (2) Inorganic constituents
of soybeans: ash, potassium, sodium, calcium, magnesium,
phosphorus, sulfur, chlorine, iodine, iron, copper,
manganese, zinc, aluminium.
(3) Numerical (1-4) and sample grade requirements of
all classes of soybeans.
(4) Effect of moisture content of soybeans stored at 38ºC
for 11 days on respiration, acid value of oil, germination, and
mold growth. Moisture (%) ranges from 11.8 to 18.3. The
lower the moisture, the better.
(5) Amino acid composition of soybean oil meal from
Lincoln variety soybeans. (6) World production of soybeans:
Average yield (bu/acre) and production (millions of bushels)
in 1935-39, 1945-49, 1952. In United States, China (proper),
Manchuria, Japan, Korea, Brazil, USSR, Yugoslavia,
Italy, rest of Europe, Indonesia, world total. Before 1941
Manchuria was a major world producer and exported large
quantities of soybeans to Europe. Because of unsettled
conditions in China and Manchuria during and shortly after
World War II, the U.S. has supplied a large portion of the
soybeans imported into Europe. Address: Northern Regional
Research Lab., Peoria, Illinois.
5354. Haynes, Williams. 1954. American chemical industry:
A decade of new products. Vol. 5. Toronto, New York,
London: D. Van Nostrand Co. li + 622 p. Index. 24 cm. [9
soy ref]
• Summary: This volume of the 6-volume history, covers
the period 1930-1939. Chapter 3, “The Depression-Proof
Industry,” discusses Dr. William J. Hale and the origins
of chemurgy. He dramatized his idea at the 1931 meeting
of the Manufacturing Chemists’ Association, then in 1934
he coined the word “chemurgy,” analogous to metallurgy,
meaning working with chemicals, and published his
provocative volume, The Farm Chemurgic. In 1935, with
the active support of Francis P. Garvan and Henry Ford,
the Farm Chemurgic Council met at Dearborn, Michigan,
and formally organized, with Garvan as president, Wheeler
McMillen as vice-president for science, etc. In 1938 Wheeler
McMillen succeeded Garvan as president. The chemurgic
movement spread far and fast, particularly in the South.
At the second Chemurgic Conference in 1936 there was an
active discussion of alcohol-gasoline blends. Garvan said
that if the 33½% alcohol fuel marketed in England were
adopted in the USA, it would put 90 million acres and 6

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1975
million unemployed back to work. Henry Ford became
interested in growing crops for alcohol to use in lacquers and
fuels (power alcohol).
Chapter 16, titled “New Raw Materials” (p. 226-42),
notes that “Depression conditions put a premium upon lowcost supplies and emphasized, especially in the chemical
industry, every possible salvage of any waste... Henry Ford
not only underwrote the early meetings of the National
Farm Chemurgic Council, but he set up at Dearborn a farm
products research group... where soybeans became the chief
project.
“In the South, where the great staple crops cotton and
tobacco had been true chemurgic enterprises generations
before Dr. Hale had coined the word, the interest was
particularly keen, and in 1937 Senator Bilbo of Mississippi
introduced a bill (S. 2140) appropriating $1,000,000 to
be administered by the Department of Agriculture in
establishing a research center to solve Southern agricultural
problems by finding suitable new crops and profitable
new uses for farm products. This idea was altogether too
promising to be confined to a single section. Accordingly,
the Farm Relief Act of 1938 carried a rider appropriating
$4,000,000 for the establishment of four regional laboratories
devoted primarily to chemurgic research...
“Eventually the laboratories were well located at New
Orleans, Louisiana; Peoria, Illinois; Albany, California,
across the bay from San Francisco; and Wyndmoor, a suburb
of Philadelphia [Pennsylvania].”
Pages 277-78 note that the isolation of progesterone, a
female sex hormone, was announced almost simultaneously
by 4 groups of workers in 1934. It “can be extracted
from animal ovaries or synthesized from sterols such as
stigmasterol, obtained from soybeans, or obtained from brain
or spinal cord of animals...”
In the chapter “New Constituents for Coatings,” pages
355-57 note: “Henry Ford helped the soybean mightily. In
1932 the Ford Motor Company planted 8,000 experimental
acres, increased two years later to 12,000, on which 300
varieties were tested, and the harvested crop was processed
in an experimental six-ton plant in Greenfield Village. Over
1,000,000 gallons of [soy] oil were used in the ‘paint job’ on
Ford cars, 540,000 gallons more made into glycerin to charge
the shock absorbers, while 200,000 gallons were used as
sand-core binder in the foundry, requirements that demanded
beans from 64,000 additional acres. These chemurgic feats
were not hidden under a basket, and Ford publicity induced
many Middle West farmers to grow this crop.
“The soybean has had an interesting part in crushing
techniques. In 1927, when the crop passed 2,000,000
bushels, only a small part of it went to the crushers, the
largest at the time, A.E. Staley Manufacturing Company of
Decatur, Illinois, handling that year only 165,000 bushels.
Staley, which first crushed soybeans in 1922, had been
followed by Funk Brothers and a little later by Allied Mills,

and with the exception of the pioneer, all the early crushers
used plate-type hydraulic presses, standard equipment for
linseed crushing. Staley was a trail blazer, demonstrating
the expeller press as more efficient for use with soybeans. In
1934 the first large-scale solvent-recovery plant was put in
operation by Archer-Daniels-Midland, followed shortly by
a similar installation by the Glidden Company, which was
demolished by an explosion soon after its completion. This
disaster retarded the development of this process, and during
the thirties expeller-type equipment was almost universally
adopted. Spencer Kellogg & Sons first crushed soybeans at
its Des Moines [Iowa] plant in 1934 and each year following
installed equipment at another of its plants, employing
both the expeller and solvent methods. In establishing this
new industry, the individual leaders were Augustus Staley,
late president of A.E. Staley Manufacturing Company and
Whitney Eastman, formerly with Archer-Daniels-Midland
and more lately with General Mills...
“The earliest extraction operations, installed in 193435 by Archer-Daniels-Midland and Glidden, employed
Hildebrandt extractors, and a variety of solvents were tried
out: acetone, benzene, gasoline, carbon bisulfide, and some
of the chlorinated solvents. Glidden embarked on chemical
exploitations of soybeans, extracting lecithin, marketed
by the American Lecithin Company (Joseph Eichberg,
president), and developing a paper-coating product known
as Alpha-Protein. In 1934 Archer-Daniels-Midland reopened
the plant of its subsidiary, Wm. O. Goodrich Company at
Milwaukee, Wisconsin, as a soya operation, and in 1938
Spencer Kellogg purchased the Shellabarger Grain Products
Company’s oil mill at Decatur. Other well-known firms
interested in soybean products during the 1930s were the
Buckeye Cotton Oil Company, subsidiary of Procter &
Gamble, soaps, and Larrowe Milling Company, feedstuffs.”
Pages 471 and 472 give the high and low price per
pound for crude domestic soybean oil in tanks from 1930 to
1939.
Appendix X (p. 486-490), titled “The Farm Chemurgic
Movement” by William J. Hale, gives an excellent, concise
history of the subject.
Appendix XXVII gives a detailed table showing factory
consumption of primary fats and oils in 1939. The leading
vegetable oils (in million lb) were: cottonseed oil 1,321,
coconut oil 529, soybean oil 370, linseed oil 344, and palm
oil 271. The soybean oil was used mostly in shortening
(201.6), followed by oleomargarine (70.8), and other edible
products (32.3). The main non-food industrial uses were
paint and varnish (21.7), soap (11.2), and linoleum & oilcloth
(6.4). Address: Stonington, Connecticut.
5355. Swingle, H.S. 1954. Experiments on commercial
fish production in ponds. Proceedings of the Southeastern
Association of Game and Fish Commissioners 8:318-29
(Also cited as p. 69-74). [5 ref]
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• Summary: “Commercial production of fish in ponds
appears feasible and highly desirable as a method of
water and land utilization in many parts of the Southeast.”
“Preliminary experiments on the production of various
species of fish on a commercial basis were begun at Auburn
in 1948.
Starting on 1 Oct. 1950 various species of fish were
fed soybean meal or cake as the sole feed in ponds. The
fish species were: The bluegill (Lepomis macrochirus),
speckled bullhead, (Ameiurus nebulosus marmoratus),
channel catfish (Ictalurus punctatus), common or European
carp (Cyprinis carpio, the most important commercial pond
fish worldwide), bigmouth buffalo fish (Megastomatobus
cyprinella), and the smallmouth buffalo fish (Ictiobus
bubalus). The rates of feeding (pounds/day of soybean
meal or cake) varied. The also results varied but some were
successful.
Note: The publication and citation of this paper are
unusual. (1) Although the 8th conference was held in 1954,
the proceedings were not published until 1985. (2) When
Swingle cited this paper of his in the proceedings of the
10th conference (held 1956, published 1957) he cited it as
Proceedings of the Southeastern Association of Game and
Fish Commissioners 1954:69-74. (3) We have decided to
give the year of publication as 1954 since: This is the earliest
document seen (Feb. 2003) concerning fish fed soybean meal
using aquaculture. Address: Agric. Exp. Station of Alabama
Polytechnic Inst., Auburn, Alabama.
5356. Winstead, N.N.; Skotland, C.B.; Sasser, J.N. 1955.
Soybean cyst nematode in North Carolina. Plant Disease
Reporter (USDA) 39(1):9-11. Jan. 15. [2 ref]
• Summary: “A cyst-forming nematode of the genus
Heterodera has been found parasitizing soybean (Glycine
max (L.) Merrill) in Southeastern North Carolina.
Examination of soybean roots from small areas where the
plants were severely stunted and chlorotic (Fig. 2), revealed
the presence of numerous lemon-shaped female nematodes
attached to the roots (Fig. 1). Soil samples from infested
areas were found to contain several thousand cysts per pint
of soil. Males were also very numerous.
“This nematode has been tentatively identified as the
soybean cyst nematode, Heterodera glycines Ichinohe, 1952.
Two other Heterodera species are known to attack legumes–
the pea cyst nematode, H. gottingiana Liebscher, 1892,
and the clover cyst nematode, H. schachtii trifolii Goffart,
1932. Mature cysts of the soybean cyst nematode can be
distinguished from those of the pea cyst nematode by the
presence of dark bodies (brown knobs) at the posterior end.
These are absent in the pea cyst nematode. The clover cyst
nematode apparently does not attack soybeans.”
Photos show: (1) “Soybean root showing attached
female nematodes. Note egg masses (arrows) attached to the
females. Approx. 37.5 x.” Address: 1. Vegetable Research

Lab., Castle Hayne, North Carolina; 2. Field Crops Research
Branch, USDA ARS; 3. North Carolina State College,
Raleigh.
5357. Liener, I.E. 1955. The photometric determination of
the hemagglutinating activity of soyin and crude soybean
extracts. Archives of Biochemistry and Biophysics 54(1):22331. Jan. [13 ref]
• Summary: In three earlier reports “which described the
isolation and characterization of soyin, a toxic protein from
the soybean, the hemagglutinating activity of soyin was
determined by the conventional procedure of serial twofold
dilutions with visual estimation of the end point.”
Here, a photometric procedure for measuring the
hemagglutinating activity of soyin and crude soybean
extracts is described. “This method is based on the
observation that rabbit erythrocytes sediment at a rate which
is proportional to the concentration of the hemagglutinin.”
Address: Dep. of Agricultural Biochemistry, Univ. of
Minnesota, St. Paul, MN.
5358. Mitchell, H.L.; Silker, Ralph E. 1955. Effects of
antidust oils on stability of carotene in dehydrated alfalfa
meal. J. of Agricultural and Food Chemistry 3(1):69-71. Jan.
[7 ref]
• Summary: Describes experiments with various vegetable
oils and fatty materials, including soybean oil, as “antidust
agents” (dust-control agents) for pelleted alfalfa feed. The
main focus of the experiments is improve the carotene
stability of alfalfa meal, while also controlling dust. At a rate
of 80 lb per ton and in the absence of an antioxidant, soybean
oil significantly improved carotene stability.
Note: This is the earliest document seen (Feb. 2010)
describing the use of soybean oil as a dust suppressant.
Address: Kansas Agric. Exp. Station, Manhattan, Kansas.
5359. Ofelt, C.W.; Smith, A.K.; Mills, J.M. 1955. Effect of
soy flour on amylograms. Cereal Chemistry 32(1):48-52.
Jan. [6 ref]
• Summary: Compares the viscosities of raw soy flour,
defatted soy flour and soy flour modified by heating.
Address: Northern Regional Research Lab., Peoria, Illinois.
5360. Ofelt, C.W.; Smith, A.K.; Mills, J.M. 1955. Proteases
of the soybean. Cereal Chemistry 32(1):53-63. Jan. [17 ref]
• Summary: Raw soy flour contained three to four times the
amount of protease as wheat flour, but the protease values for
heat-treated soy flour were so low to have no effect on bread
dough. Address: Northern Regional Research Lab., Peoria,
Illinois.
5361. Schaub, I.O. 1955. North Carolina Agricultural
Experiment Station: The first 60 years, 1877-1937. North
Carolina Agricultural Experiment Station, Bulletin No. 390.
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120 p. Jan. [20 ref]
• Summary: The station was established in 1877. Past
directors were Dr. Albert R. Ledoux (1877-1880), Dr.
Charles W. Dabney, Jr. (1880-1887), Dr. H.B. Battle (18871897), Dr. W.A. Withers (Acting) (1897-1899), Dr. George
T. Winston (1899-1901), Dr. B.W. Kilgore (1901-1907), Mr.
C.B. Williams (1907-1912), Dr. B.W. Kilgore (1913-1925),
Dr. R.Y. Winters (1925-1937). A photo taken on the station’s
50th anniversary, 17 April 1927, shows Winters, Dabney,
Kilgore, and Williams.
Pages 21-30 contain an excellent biography of Dr.
Charles W. Dabney, Jr., with a portrait. Dr. Dabney resigned
from the station on 1 Sept. 1887. “His last report was dated
March 15, 1887 and covered the work for 1886 and up to
March. Dr. Dabney left North Carolina to become President
of the University of Tennessee, an Assistant Secretary
of Agriculture, and later President of the University of
Cincinnati. He engaged in many other activities and was
author of a number of books.” Address: Agric. Exp. Station,
North Carolina St. College, Raleigh, North Carolina.
5362. Human Nutrition Research Branch, Agricultural
Research Service. 1955. Money-saving main dishes. USDA
Home and Garden Bulletin No. 43. 48 p. Feb. See p. 3-4, 9,
36, 38, 40. Reprinted in 1962.
• Summary: The section titled “What shall we have for
dinner?” (p. 3) states: “You get top-rating proteins (as well as
other important nutrients) in foods from animal sources, as in
meat, poultry, fish, eggs, milk, cheese. Some of these protein
foods are needed each day; and it is an advantage to include
some in each meal.
“Next best for proteins are soybeans and nuts and dry
beans and peas. When these or grain products are featured
in main dishes, try to combine them with a little top-rating
protein food, if you can.”
A table (p. 4) titled “Approximate amounts of some
foods that provide about ½ ounce (15 grams) protein”
includes various meats (3-4 ounces) and “Soybeans, dry–1½
ounces (about 3 tablespoons).”
Recipes: Soy meat loaf (with 3/4 pound chopped meat
and 3/4 cup soy grits, p. 9). Soybean chop suey (with 1½
cups cooked dry soybeans, plus soy sauce, p. 38). Soybean
souffle (with 2 cups cooked dry soybeans, p. 38).
The section titled “Dry peas and beans” (p. 36) notes:
“In this country, varieties grown and used in some sections
are practically unknown in others. The South has its blackeye
peas and black beans, the East and Middle West have their
pea beans, soybeans, and kidney beans, and the Southwest
and West like pinto beans and chickpeas.”
“Soybean protein is of higher quality than protein of
most beans commonly used in this country. For high nutritive
value and distinctive flavor from your food dollar, use
soybeans sometimes instead of navy or lima beans in favorite
bean recipes, or use some soy flour in making breads and hot

breads.”
Page 40: “Milk, eggs, soy flour or grits, meat, or fish
help to bring up the protein content and protein value of a
cereal main dish.” Address: USDA, Washington 25, DC.
5363. Quick Frozen Foods. 1955. The Rich story: 10th
anniversary. 1945-1955. 17(7):91-114. Feb. Repaginated and
reprinted by Rich Products.
• Summary: Contains the best “official” company version
of its history seen, with many photos, of this company’s first
ten years making a soy-based non-dairy whipped topping.
There is a good illustration of the original Whip Topping
(p. 96). And there is a full-page message of congratulations
from Spencer Kellogg and Sons, Inc. (Buffalo 5, New
York), which has worked closely with Rich Products in the
development of Rich’s Whip Topping.
Contents: Introduction. The Rich family grows. A career
is launched. Experimentation starts. A new product is born.
The first advertisement is run. New merchandising strategy
evolved. Pressurized metal can appears. All channels cleared
for marketing. Rich’s frozen chocolate eclairs. Production
difficulties overcome. The vision behind Rich Products.
“Ten years ago, in April 1945, a new industry was
founded when the newly organized Rich Products Corp.
brought out a vegetable whipping cream. Whip Topping was
born. Rich’s Whip Topping was a war baby...
“Today Rich’s Whip Topping is sold in more than
60,000 grocery stores in 48 states and possessions through
38 frozen food brokers and more than 700 distributors...
Within the last three years the original Whip Topping for
home use was joined by two brothers–Rich’s Green Label
Whip Topping for bakery and institutional use, and Sundiwhip, a package for fountains and over-the-counter trade.
And just six months ago a lusty addition to the family was
born–Rich’s Frozen Chocolate Eclairs. Demand for this
product has already outstripped Rich’s production facilities.
As a result a second processing plant is being rushed to
completion...
“The industry founded by Robert E. Rich owes its
inception to the food restrictions and government red tape
imposed by World War II conditions. The word Ersatz
became a temporary part of the nation’s language to define
products evolved as substitutes for staples which were
unavailable or in short supply. Sales of whipping cream were
forbidden during the war. So Bob Rich went to the soy bean
to find a substitute.”
One day in 1942 Bob Rich had “a chance meeting with
the chief purchasing agent of Detroit’s Ford Hospital–a
meeting which sparked Rich’s idea for soy bean whipping
cream.” The man explained: “The hospital’s entire supply
of milk and cream is produced by the George Washington
Carver Laboratories–from soy beans!”
“Those last words ignited a spark. Rich urged the
hospital purchasing agent to tell him more about this soy
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bean cream. For 90 minutes he listened to the story of
Carver’s scientific achievement.
“He heard how the laboratories had evolved a
continuous method of extracting soy protein from the bean as
early as 1940; were able to produce soy milk and cream, but
were still unable to produce a soy cream that would whip.
Rich arranged to have himself invited to visit and inspect the
Carver operation.
“For almost three years Rich held to his idea of
perfecting soy cream that would whip. After resigning
from WFA, he returned to Buffalo and engaged chemists to
help him transform his idea into reality. They worked with
every known type of emulsifying agent in an effort to give
whipping properties to the soy cream.
“After several months of exhaustive study, the
experiments bore fruit. Under the guidance of Dr. Alexander
Schwarcmann, vice president and research director of
Spencer Kellogg & Sons, a salable whipping cream was
produced.
“With the product ready to go into large-scale
production, Rich wrote to the Carver laboratories for rights
to its patented method of continuous extraction–a request
he had been led to believe would be granted as a matter of
routine.
“The Carver laboratories, however, were reluctant to
give up the rights to their extracting methods. Weeks passed.
“Exasperated, Rich sought help from one of the nation’s
leading dairy engineers. With his aid a new batch extraction
method was developed. It surpassed the Carver system in
efficiency. Thus, in April, 1945, Whip Topping was born.”
Note: No mention is made of Frank S. Mitchell.
Some of the trade, institutional, and consumer
magazines in which Rich Products advertises are Family
Circle (May 1953), Parents’ Magazine (15 May 1953),
Quick Frozen Foods (June 1953), Journal of the American
Dietetic Society (July 1953), American Restaurant magazine
(July 1953), Progressive Grocer (July 1953), Restaurant
Management (Aug. 1953), Baking Industry (15 Aug. 1953),
Institutions Magazine, Frosted Food Field, and The Ice
Cream Trade Journal.
5364. Soybean Digest. 1955. West Germany continues to
offer large market for fats and oils. Feb. p. 22.
• Summary: “Western Germany continues to be a large
and expanding market for fats, oils, and oilseeds, including
those from the United States, reports William F. Doering,
agricultural economist in the Office of the U.S. High
Commissioner for Germany at Bonn.
“In 1953 the total net imports of oils and oilseeds were
about 1.5 million short tons, an increase of 25 percent over
1952.
“The United States’ share of the West German market
in 1953 remained about 21 percent, though much of the
business was via third countries, reports Doering.

“The principal U.S. commodities shipped were soybeans
plus some soybean oil, lard and fat back and, for industrial
use, inedible tallow and fish oils.
“Imports from the United States are restricted by the
government’s policy of:
“1–Buying from soft-currency debtors where possible to
conserve dollars.
“2–Insisting on oilseeds rather than oil.
“Although a few industrial fat-and-oil items are on the
dollar-area liberalization list of last February, U.S. edible fats
and oils can enter Western Germany only via transit, barter
or under U.S. aid or other programs. In practice, Western
Germany purchases those American items that are either
priced so low as to absorb the added costs of switch or barter
transactions, or are not obtainable in sufficient quantity
elsewhere.
“Western Germany’s oilseed milling industry, of nearly
2 million short tons annual processing capacity, is almost
entirely dependent on imports. For this reason, the country
is vitally interested in obtaining a large proportion of its
vegetable oil in the form of oilseeds.
“Rather Buy From U.S.: Trade circles would rather
purchase direct from the United States, which they regard as
one of their best and often cheapest sources. They favor an
extension of the dollar liberalization list to include soybeans,
soybean oil, and other fats and oils. Unfortunately, as long as
Western Germany’s European Payments Union (EPU) trade
balance remains unchanged, there is small chance of this
taking place.
“In 1953 Germany’s oilseed imports increased almost 38
percent from 1952. At the same time, imports of vegetable
oils decreased by almost 7 percent. This increase in seed
imports enabled the country’s processing industry to operate
at around 40 percent capacity as compared with only 33
percent in 1952.
“Such a trend has helped to stimulate business activity
in Western Germany. Much of the imported seeds went into
the production of edible oils for domestic consumption. But
more than 130,000 tons of oil were processed for re-export
on a contract basis. An additional 22,000 tons was processed
for domestic industrial use.
“In summary, the fats and oils import situation in
Western Germany in 1953 was influenced largely by the
following factors:
“1–Germany’s continuously growing creditor position
within the European Payments Union. This increased the
emphasis on purchases of oils and oil-bearing materials
from the Organization of European Economic Cooperation
(OEEC) countries.
“2–The government’s unchanged policy of seeking
to build up dollar reserves, which for the most part forced
imports from the United States into triangular and barter
transactions.
“3–The financial recovery of the import trade and the oil
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milling industry from the heavy financial losses suffered in
1952. This reemphasized the preference for seeds over oils.
“4–The further expansion of trade and commodity
agreements with respect to fats and oils.
“Western Germany consumed approximately 1.3 million
short tons of edible oils in 1953. Of this quantity only 46
percent, or 600,000 tons, was obtained from domestic
production. Actually 91 percent of the ingredients used in
margarine, shortening and table oils were from imports.
“Margarine Production: Production of margarine in
Western Germany has been increasing in recent years,
keeping abreast of the rising trend in consumption.
Margarine has continued to strengthen its position as the
dominant item in the retail fat market. Strong competition
among producers resulted in further quality improvements,
price savings, and large-scale advertising, and a striking shift
in sales from lower and medium-priced brands to the ‘super’
types.
“Vegetable shortening and table oil continued to
experience a quiet but stable market in 1953. Shortening
experienced some competition from the much cheaper low
grade margarine.
“For the complete report see. ‘Western Germany
Continues Large Imports of Fats and Oils,’ Foreign
Agriculture Circular, Dec. 21, 1954, Foreign Agricultural
Service, U.S. Department of Agriculture, Washington 25,
D.C.”
5365. American Soybean Association. 1955. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5366. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1955.
Results of the Cooperative Uniform Soybean Tests, 1954:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 174. March.
100 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1954%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform test, Group I. Preliminary test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test,
Group IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Introduction: “Three new strains were released in
1954, Norchief and Chippewa adapted to the northern part
of the North Central Region, and Lee for the Central part
of the Southern Region. Norchief is the product of a cross

involving Hawkeye” [an improved strain released in 1948]
and Flambeau. “Chippewa is a backcross with Lincoln as
the recurrent parent.” “Lee, a high yielding, high oil variety
resistant to pustule, wildfire, frog-eye and target spot, is
the first strain from a cross designed purposely to breed for
disease resistance” (p. 2). Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
5367. Gray, R.B. 1955. Harvesting with combines. Farmers’
Bulletin (USDA) No. 1761 (Revised ed.). 42 p. March. See p.
29-30.
• Summary: The section titled “Description and function
of parts” (p. 4+) states: “The four major units of a combine
are the header, the thresher, the separator, and the cleaning
device. All combines have these four essential parts. The
following are described in detail–with some illustrations:
Header and platform. Thresher: Feeder, cylinder and
concaves, separator, cleaners (incl. sieves), tailings elevator.
Attachments.
In the section titled “Crop characteristics and combine
problems” is a subsection on “Soybeans” (p. 29-30) which
states: “Soybean maturity puts the harvest at a time likely to
be unfavorable on account of bad weather and weed growth.
Hence, once the beans are ready, the harvest should go
forward, if possible, without interruption.”
“Present improved soybean varieties, such as Monroe,
Blackhawk, Hawkeye, Adams, Lincoln, Wabash, Perry,
Dorman, Ogden, and Roanoke, are better adapted to
combining and less susceptible to shattering than previous
varieties.
“Of the improved varieties Hawkeye and Blackhawk
are extremely resistant to lodging. The others are at least
moderately resistant. At present Hawkeye is grown on 25
percent of the soybean acreage of the United States and the
acreage of the Blackhawk is increasing rapidly. The Wilson,
Virginia, Laredo, Lincoln, and Otootan varieties frequently
lodge badly in fertile soils, and under such conditions they
are difficult to harvest.”
A photo (p. 30) shows a combine harvesting soybeans.
Address: Supervising Agricultural Engineer, Agricultural
Engineering Research Branch, ARS.
5368. Hartwig, Edward E.; Hinson, Kuell; Bounds, Elaine.
comp. 1955. Results of the Cooperative Uniform Soybean
Tests, 1954: Part II. Southern States. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 175.
March. 112 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/54soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
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city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform
test, Group VI. Uniform test, Group VII. Uniform test,
Group VIII. Address: 1. Agronomist; 2. Geneticist; 3. ClerkStenographer. All: Stoneville, Mississippi.
5369. Johnson, Howard W.; Chamberlain, D.W.; Lehman,
S.G. 1955. Soybean diseases. Farmers’ Bulletin (USDA) No.
2077. 16 p. March. Supersedes Farmers’ Bulletin No. 1937.
• Summary: Contents: Bacterial diseases: Bacterial blight,
bacterial pustule, wildfire. Fungus diseases: Brown stem rot,
stem canker, pod and stem blight, frogeye, brown spot, target
spot, downy mildew, purple seed stain, sclerotial blight,
rhizoctonia disease. Virus diseases: Mosaic, yellow mosaic,
bud blight. Root knot. Adaptation of available resistant
varieties.
“Root knot: Soybeans are attacked by several different
kinds of nematodes (microscopic eelworms). The most
common of these cause knotlike swellings, or galls, on the
roots. This abnormal condition is called root knot. The tiny
root-knot nematodes enter young soybean roots and feed
there, stimulating the root cells to greatly increased growth,
thus forming the characteristic swelling or galls.” Photos
show most of these diseases on soybean plants. Address: 1.
Senior pathologist; 2. Assoc. Pathologist; 3. Collaborator.
All: Field Crops Research Branch, Agricultural Research
Service.
5370. New Orleans Agricultural Research Service, Southern
Utilization Research Branch. 1955. Journal of Proceedings,
Annual Conference on Problems of Cooperative Cottonseed
and Soybean Oil Mills [First]. 41 p. Held March 7-9, 1955 at
Caprock Hotel, Lubbock, Texas.
• Summary: This conference was sponsored by: (1)
Agricultural Research Service, Southern Utilization Research
Branch, New Orleans, Louisiana. (2) Northern Utilization
Branch, Peoria, Illinois. (3) Farmer Cooperative Service,
Cotton and Oilseeds Branch [USDA], Washington, DC
(Ward W. Fetrow, chief). (4) Plains Cooperative Oil Mill,
Lubbock, Texas (Roy B. Davis, General Manager). Papers
included: “Soybean viewpoint,” by Glenn Pogeler. Address:
Lubbock, Texas.
5371. Scholfield, C.R.; Dutton, H.J. 1955. Fluorescence as
a measure of brown substances in soybean lecithin. J. of the
American Oil Chemists’ Society 32(3):169-70. March. [3 ref]
• Summary: The fluorescence of soybean lecithin increases
in a linear fashion with an increase in brown substances.
Address: Northern Utilization Research Branch, Peoria,
Illinois.
5372. USDA Agricultural Marketing Service. 1955. Revision
of Official Grain Standards of the United States for soybeans.

Federal Register. April 14. Title 7, Chapter 1, Part 26. 2 p.
Address: Washington, DC.
5373. Allos, H.F.; Bartholomew, W.V. 1955. Effects of
available nitrogen on symbiotic fixation. Soil Science Society
of America Proceedings 19(2):182-84. April. [10 ref]
• Summary: Application of nitrogen fertilizer usually
reduces nodulation and nitrogen fixation in soybeans.
Address: 1. Graduate Asst.; 2. Assoc. Prof. of Soils. Both:
Iowa Agric. Exp. Station, Ames.
5374. Carter, M.W.; Matrone, G.; Smart, W.W.G., Jr. 1955.
Effect of genistin on reproduction of the mouse. J. of
Nutrition 55(4):639-45. April. [15 ref]
• Summary: In a control diet containing 0.2% added
genistin, the authors found little effect on reproduction in
mice, although soybeans were found to elicit an estrogenic
response in mice. An estrogen is a substance capable of
stimulating the growth of female reproductive organs and
the development of female secondary characteristics in
animals. “Reproductive disturbances have been reported to
occur in sheep and in rabbits fed the soybean plant as a large
part of the diet by Hunt (1935), Kendall et al. (1950), and
Matrone (1952). That these reproductive disturbances might
have been caused in part by the presence of an estrogeniclike substance can be inferred from data in the literature...
Both commercial soybean oil meal and isolated genistin
[an isoflavone] significantly lowered the age at which the
vaginas of immature mice opened.
“The principal effect on reproduction of 0.2% genistin in
the diet was a decrease in the number of litters born, whereas
litter size was not affected. The effect of commercial soybean
oil meal (80% of the diet [which would provide a dietary
level of 0.12% genistin]) on the number of litters born was
not statistically significant but the number of litters obtained
was less than that from the group of females on the control
diet.” Address: Animal Nutrition Section, Dep. of Animal
Industry, North Carolina Agric. Exp. Station, Raleigh.
5375. Fribourg, H.A.; Johnson, I.J. 1955. Response of
soybean strains to 2,4-D and 2,4,5-T. Agronomy Journal
47(4):171-74. April. [4 ref]
• Summary: A total of 183 strains of soybeans introduced
from the Orient were tested to determine their response
to these two herbicides as measured by reduction in seed
yield at two rates of application. Address: Iowa Agric. Exp.
Station, Ames.
5376. National Soybean Processors Assoc., Soybean
Research Council. 1955. Soybean Oil Symposium. Chicago,
Illinois. 99 p. Held 6 April 1955 at the Congress Hotel,
Chicago, Illinois. [72 ref]
• Summary: 41 people attended this one-day symposium.
Harry L. Craig, Presiding.
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Evaluation of the Research Taste Panel for Vegetable
Oils at the Northern Utilization Research Branch, by Helen
Moser, C.D. Evans and J.C. Cowan, Northern Utilization
Research Branch, Peoria, Illinois.
Preparation and Evaluation of Two New Fat Soluble
Metal Inactivators, by A.W. Schwab and C.D. Evans,
Northern Utilization Research Branch, Peoria, Illinois.
Influence of Heat on Oxidative Stability and On
Effectiveness of Metal Inactivating Agents in Vegetable
Oils, by Patricia Cooney, C.D. Evans, A. W. Schwab and
J.C. Cowan, Northern Utilization Research Branch, Peoria,
Illinois.
The Use of Thiobarbituric Acid for Measuring Soybean
Oil Oxidation, by C.G. Sidwell, Quartermaster Food and
Container Institute for the Armed Forces, Chicago, Illinois.
Utilization of Soybean Shortenings in Military Rations,
by Max Wolf, Quartermaster, Food and Container Institute
for the Armed Forces, Chicago, Illinois.
“Color Quality of Some 1953 Crop Soybean Oil, by
H.G. Hoyer and R.L. Terrill, Spencer Kellogg and Sons, Inc.,
Buffalo, New York.
Feeding Value of Hydrolized Vegetable Fats in Broiler
Rations, by L.V. Curtin and J.T. Raper, The Buckeye Cotton
Oil Company, Cincinnati, Ohio.
Informal Discussion Panel:
R.G. Houghtlin–Present Level of Utilization of Soybean
Oil in Edible Products
H.C. Black–Technical Considerations Affecting the
Future Use of Soybean Oil
R.L. Terrill–Economic Considerations Affecting the
Future Use of Soybean Oil Address: [3818 Board of Trade
Building, Chicago, Illinois].
5377. Smith, Roy J. 1955. Weeds: A roundup of the latest
information. Let us spray. Soybean Digest. April. p. 8-9.
• Summary: Contents: Introduction. Pre-emergence sprays.
Post-emergence sprays. Effect on stand yield. Summary. The
author has experimented with five pre-emergence herbicides:
dinitro, chloro-IPC, 2,4,-D, sodium PCP, and naphthyl
phthalamic acid. Of these, only the first two gave satisfactory
results and they were not satisfactory at all times.
He concludes: “1–Cultural methods are the most
important and widely used for controlling weeds in soybeans.
“2–Most present-day herbicides are toxic to soybeans.
“3–Chloro-IPC and dinitro applied at four to eight
pounds per acre (depending on soil type) may be used on
fields where weeds are known to reduce yields.
“4–The herbicides should be tried at first only on a small
scale and should not be tried on a large scale until the user
becomes familiar with the techniques.
“5–The effectiveness of these herbicides is highly
dependent on the weather conditions that follow the
herbicidal treatments.
“6–2,4-D at light rates applied post-emergently to

soybeans four to five inches tall appears promising.
“7–At normal seeding rates the stand can be reduced
considerably without corresponding yield reductions.
“Let Us Spray!!” Address: ARS/USDA.
5378. South Carolina (Clemson) Agricultural Experiment
Station, Extension Circular. 1955. Soybeans. No. 370. April.
Revised version. *
5379. Soybean Digest. 1955. 1954 world [soybean] crop hit
new record. April. p. 20. [1 ref]
• Summary: See next page. A large table shows soybean
“acreage, yield per acre, and production in specified
countries of the world, averages 1945-49 and annual 195354.”
According to the 2nd estimate of USDA’s Foreign
Agricultural Service, world soybean production established
a new record in 1954; 742.8 million bushels were harvested,
up 14% over 1953. Over 80% of the increase was accounted
for by the United States. Most of the remaining increase
occurred in China-Manchuria. In 1953 China produced
198 million bushels and Manchuria produced 134 million.
In 1954 Manchuria’s production statistics were included
with those of China, the total being 350 million bu. Canada
also set a new record with 5.065 million bu harvested. Also
mentioned (with production statistics for 1953 in bushels)
are Italy (35,000), Yugoslavia (155,000 avg. 1945-49), Other
Europe (565,000) USSR (NA), Turkey (125,000), Indonesia
(10,839,000), Japan (15,777,000), South Korea (4,995,000),
Taiwan (Formosa) (640,000), Thailand (743,000), Brazil
(3,242,000), Tanganyika (25,000), Nigeria (the biggest
producer in Africa with 140,000 to 150,000 bu for export),
and the Union of South Africa (68,000).
In Brazil, soybeans are produced in the states of Rio
Grande do Sul and Sao Paulo. Average soybean acreage
(harvested acres) in Brazil: 1945-1949: 23,000 acres. 1953:
148,000 acres. 1954 (preliminary): 162,000 acres. Average
soybean yield in Brazil: 1945-1949: 19.0 bu/acre. 1953: 21.9
bu/acre. 1954 (preliminary): 22.7 bu/acre. Average soybean
production in Brazil: 1945-1949: 446,000 bushels. 1953:
3,242,000 bushels. 1954 (preliminary): 3,674,000 bushels.
“Brazil’s harvest at 3.5 million bushels was up 13% from the
year before. Some 2.6 million bushels were expected to be
available for either crushing or export. The much-publicized
program to increase soybean planting in Sao Paulo has so
far met with discouraging results. This reportedly is due to
the farmers’ dissatisfaction with the earnings derived from
soybeans compared with cotton and some other crops and to
a shortage in Sao Paulo of combine harvesters.”
Note: This is the earliest document seen (Jan. 2005) that
gives soybean production or area statistics for Brazil.
5380. Spilsbury, Calvin C. 1955. Trends in marketing
soybeans. Marketing and Transportation Situation (The)
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(USDA Agricultural Marketing Service) MTS-117. p. 20-31.
April. [12 ref]
• Summary: This article begins: “Soybeans have become
a leading cash crop for American farmers in the last 15
years. Their farm value has increased more than elevenfold
during this period and soybeans are now the largest of the
oilseed crops grown in the United States. From less than 5
million acres producing 78 million bushels in 1940, farmers
expanded production to 11 million acres producing 343
million bushels in 1954. The farm value of the 1954 crop is
tentatively estimated to be about 901 million dollars. Illinois,
Iowa, Indiana, Minnesota, Ohio, and Missouri are the leading
soybean States, producing about 85 percent of the crop each
year.
“Farmers generally sell the bulk of their soybean crop
to local country elevators either at harvest time or following
a period of farm storage, although a few sell directly to
processors. Country elevators sell soybeans to dealers,
merchandisers, and processors. Soybeans usually are moved
from the country elevators by rail to processors’ mills or to
terminal elevators for export or storage (See cover Chart.)
“Since the end of World War II, processing capacity
has increased even faster than soybean production so that
the volume of soybeans available for processing has not
been sufficient to keep all mills operating continuously.
While much of the expansion in processing capacity has
resulted from a changeover from screw-press to solventextraction equipment with larger capacity, many processors

have built new solvent-extraction
plants at favorable locations in
expanding soybean areas. Processors
with solvent-extraction plants
increased their portion of the total
volume of soybeans processed from
about 56 percent in 1949-50 to
86 percent in the 1952-53 season,
Processors now operate under highly
competitive conditions and their
margins are comparatively small.
Many processors, both those with
screw-press and solvent-extraction
equipment, have in recent seasons
discontinued operations indefinitely
or for short periods because of
relationships between prices of
soybeans and the products produced–
soybean oil and soybean oil meal.
Many processors with older type
equipment have dismantled and sold
their soybean-processing equipment
as a result of inability to compete with
the modern solvent-extraction plants.
“The primary functions of the
soybean processor are (1) buying
soybeans, (2) processing, and (3)
selling soybean products.” Address: Agricultural Economist,
Agricultural Marketing Service, USDA.
5381. Tucker, Howard F.; Salmon, W.D. 1955. Parakeratosis
or zinc deficiency disease in the pig. Proceedings of the
Society for Experimental Biology and Medicine 88(4):61316. April. [12 ref]
• Summary: Phytic acid may decrease the availability
of divalent cations, such as zinc, by the formation of an
insoluble protein-phytic acid-mineral complex. This can
reduce the availability of zinc in soybean feeds and foods.
Address: Dep. of Animal Husbandry and Nutrition, Agric.
Exp. Station of Alabama Polytechnic Inst., Auburn, Alabama.
5382. Wilhelmy, Odin, Jr.; Barr, Harry W., Jr. 1955. The
market potential for fats and oils in drying-oil uses. USDA
Marketing Resesearch Report No. 90. 126 p. April. A report
by the Battelle Memorial Institute for the USDA.
• Summary: Contents: Summary. Historical development
and relative importance of drying-oil uses. Description of
companies contacted: Protective-coatings manufacturers;
Other major uses of drying oils; Drying-oil suppliers;
Synthetic-materials manufacturers; Résumé. Current Patterns
of drying-oil uses: Protective-coatings manufacturers; Other
major users of drying oils; Résumé. Probable future trends
in drying-oil use. Present technical difficulties in the use of
drying oils and research needed. Review of research findings,
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conclusions, and recommendations. Glossary of synthetic
resins in protective-coatings uses: Introduction, alkyd resins,
copolymer resins, dispersion resins, epoxy resins, latex
emulsions, melamine resins, phenolic resins, polyester resins,
silicone resins, urea resins, vinyl resins, core binder resins,
shell molding resins, “heat set” inks, “steam set” inks.
Soybean oil finds maximum usefulness in industry
in alkyl vehicles, particularly for paints, because of its
semidrying nature, its color-retention properties, and its
relative low-cost. In 1954 soy oil comprised 21% of all
drying oil vs. 46% for linseed oil, but its share was gradually
increasing. Address: Columbus, Ohio.
5383. Croston, C. Bradford; Smith, Allan K.; Cowan, J.C.
1955. Measurement of urease activity in soybean oil meal.
J. of the American Oil Chemists’ Society 32(5):279-82. May.
[15 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
5384. Lewis, A.J.; Teeter, H.M.; Walton, W.T.; Haines, R.S.
1955. Evaluation of “Hysoy” in exterior paints. J. of the
American Oil Chemists’ Society 32(5):300-02. May. [7 ref]
• Summary: The paints contained soybean oil. Address: 1-2.
Northern Regional Research Lab., Peoria, Illinois; 3-4. Paint
Research Associates, Inc., Chicago, IL.
5385. McKinney, Leonard L.; Uhing, E.H.; White,
J.L.; Picken, J.C., Jr. 1955. Autoxidation products of
trichloroethylene. J. of Agricultural and Food Chemistry
3(5):413-19. May. [50 ref]
• Summary: “Trichloroethylene has been tried during 3
different periods in the past 45 years, on a commercial basis
as a solvent for extracting oil from soybeans. Each time
its use has been abandoned because of the toxicity of the
resultant defatted meal to cattle. These commercial ventures
have included 17 different plants.”
“Trichloroethylene-extracted soybean oil meal has been
associated with a refractory, hemorrhagic, aplastic anemia
when fed to cattle.” In 1912 the first poisoning of cattle
occurred in Scotland. In 1923-1925, widespread and severe
outbreaks of the same cattle poisoning occurred in Germany
and Holland. The source of the meal, a soybean oil extraction
plant using trichloroethylene in Düsseldorf, Germany,
converted to benzene extraction in 1925.
In 1938 in the USA, feeding experiments were initiated
by L.A. Maynard of Cornell University [Ithaca, New York];
they were subsequently interpreted (Sweeney & Arnold
1949) as demonstrating that trichloroethylene-extracted
soybean oil meal was nontoxic to cattle when processed at
higher temperatures (120ºC for 30 minutes).
During the period 1947-1952, widespread outbreaks of
this disease occurred in cattle fed trichloroethylene-extracted
soybean oil meal produced in plants located in the United
States (3 references), Italy (1 reference), and Japan (1

reference). Address: 1-3. Northern Regional Research Lab.,
Peoria, Illinois; 4. Veterinary Medical Research Inst., Iowa
State College, Ames, Iowa.
5386. Picken, Joseph C., Jr.; Jacobson, N.L.; Allen, R.S.;
Biester, H.E.; Bennett, P.C.; McKinney, L.L.; Cowan, J.C.
1955. Toxicity of trichloroethylene-extracted soybean oil
meal. J. of Agricultural and Food Chemistry 3(5):420-24.
May. [12 ref]
• Summary: Toxic symptoms were observed in cattle fed
trichloroethylene-extracted soybean meal. Address: 1-5.
Iowa State College, Ames, Iowa; 6-7. Northern Regional
Research Lab., Peoria, Illinois.
5387. Smith, Allan K.; Schubert, E.N.; Belter, P.A. 1955.
Soybean protein fractions and their electrophoretic patterns.
J. of the American Oil Chemists’ Society 32(5):274-78. May.
[19 ref]
• Summary: Electrophoretic characterization of proteins
from a water extract of fat-free, undenatured, soybean meal.
Address: Northern Utilization Research Branch, Peoria,
Illinois.
5388. Soybean Digest. 1955. Changes in U.S. standards
[soybean grades]. May. p. 24.
• Summary: “Changes in the official standards under which
1955-crop soybeans will be traded were announced by
the U.S. Department of Agriculture on April 11. They will
become effective Sept. 1. Main change in the standards
will lower the foreign material allowance in each grade
by 1 percent. No. 2 grade on which soybeans have been
customarily bought will allow only 2 percent foreign
material instead of the 3 percent allowed by the present
standards.
“However, observers point out the change may make
no difference in actual buying practices so far as foreign
material content is concerned. Soybean processors have been
buying soybeans on a basis of 2 percent foreign material the
past two seasons in order to obtain better quality beans. The
U.S. Department of Agriculture decision followed hearings
called at the request of the American Soybean Association.
The Association put up a long battle to clean up marketing
practices and change the grading standards to encourage the
marketing of higher quality soybeans, and to eliminate the
confusion due to trading on a combination of two grades
since 1953. Soybean processors have used the No. 1 grade
limit on foreign material. and No. 2 factors on such items as
splits and test weight.
“The Association contends that the present ‘loose
standards’ have resulted in the marketing of lower quality
beans that have in the long run been costly to producers, says
Geo. M. Strayer, executive vice president of the American
Soybean Association. Buyer resistance to dirty beans has
been built up, particularly in foreign markets, and our whole
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export market for soybeans has been jeopardized, Strayer
says.
“The Soybean Association will conduct a campaign
in coming months to encourage producers to do a cleaner
job of combining 1955-crop soybeans to take advantage of
the changes in the grading standards, and to encourage the
marketing of better quality soybeans.
“The Department of Agriculture has announced there
will be no changes made in moisture requirements in the
standards. No. 2 grade will still allow 14 percent moisture.
USDA also decided to take no action on its proposal to
change the classification on green and yellow soybeans.
“Other changes in the standards which will become
effective Sept. 1 will include fixing special limits on
heat-damage in each grade; redefining splits as pieces of
soybeans that are not damaged; and restricting the grade
of purple mottled or stained soybeans to not higher than
No. 3. The Soybean Digest has recommended that soybean
processors pay premiums on low-moisture-content soybeans
to correspond to discounts taken for high moisture content,
effective with the 1955 crop.”
5389. Soybean Digest. 1955. Oilseed conference. May. p. 24.
• Summary: “Conference of the International Association
of Oilseed Crushers will be held at Baden-Baden, Germany,
June 7-10, President Guy W. Chipperfield, London, has
announced.
“Representatives from the United States will include:
Duane Andreas, Honeymead Products Co., Mankato,
Minnesota, who will represent U.S. oilseed crushers;
and J.W.J. Stedman, Foreign Agricultural Service, U.S.
Department of Agriculture, Washington 25, D.C.”
5390. Torrie, James H.; Briggs, George M. 1955. Effect of
planting date on yield and other characteristics of soybeans.
Agronomy Journal 47(5):210-12. May. [8 ref]
• Summary: Five soybean varieties (listed here from early
to late), Flambeau, Mandarin 507, Manchu 606, Manchu
3, and Mukden 4, representative of the range of maturity
groups grown in Wisconsin, were grown during a 5-year
period. Four planting dates in each year were chosen: about
May 10, May 20, June 1, and June 10. Planting date affected
each variety differently; it had little effect on the yield of the
early varieties, however for the later varieties yield tended to
decrease when the seeds were planted after May 20.
The oil content of the two earliest varieties was not
affected by planting date, however for the later maturing
varieties there was a progressive decrease in oil content with
later plantings.
“Protein content showed no tendency to delay with
delay in planting.
“An increase in iodine number, which was consistent for
all varieties, occurred with delay in planting.
“Maturity date for all varieties was retarded

approximately 1 day for each 2 days delay in planting.”
Address: 1. Prof. of Agronomy; 2. Prof. Emeritus of
Agronomy. Both: Univ. of Wisconsin, Madison.
5391. Herald, C.T.; Patton, Stuart. 1955. The effect on flavor
of using substitute fats in dry whole milk. J. of Dairy Science
38(6):640-44. June. [9 ref]
• Summary: Substituting soybean fats made dry milks
with poor flavor qualities. Address: Dep. of Dairy Science,
Pennsylvania Agric. Exp. Station, Univ. Park, PA.
5392. Kreitlow, K.W. 1955. How to cut disease losses.
Soybean Digest. June. p. 8-9.
• Summary: “You could lose your soybeans from an attack
by one or more of the 50 diseases that infect the crop in
the United States. The chances for such a misfortune are
becoming remote, however, because research workers have
provided growers with some forms of insurance.
“The best form of insurance, of course, is disease
resistant varieties. Another form of insurance is sound
cultural practices such as use of disease-free seed, crop
rotation, and complete plowing under of old crop residues.
“If a grower utilizes these forms of insurance he can be
reasonably certain that his crop is protected against disease
loss within the limits of our present knowledge.
“Unfortunately, we do not have resistance to all diseases
and some of the resistance we now have only in breeding
stocks has been found so recently that it has not, as yet, been
incorporated into new disease resistant varieties. With one
or two exceptions the resistance developed in a particular
variety is usually for one major disease. This means that
despite resistance to some diseases, the variety may be
susceptible to others.
“The Soybean Project of the U.S. Department
of Agriculture in cooperation with a number of state
agricultural experiment stations has teams of plant breeders
and plant pathologists conducting research on these problems
throughout the soybean growing areas.
“The plant pathologist has to learn a lot about the
pathogen before the breeder-pathologist team can even begin
to plan how they will combat its effects. The pathologist
finds out if he can grow the pathogen in an artificial culture
medium outside the host plant. Next he has to learn what
environmental factors influence infection so that he can
produce a disease epidemic in test plots artificially instead of
waiting for one to develop naturally.
“After all this preliminary work, which may take
several years, the pathologist and breeder are ready to test
and evaluate the soybean introductions, selections, and
breeding material that have to be inoculated artificially with
the disease organism. If and when disease resistant lines
are discovered the breeder incorporates the resistance into
agronomically desirable varieties. This procedure which can
be outlined in less than 10 minutes, frequently takes more
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than 10 years to reach fruition and there may be many a
heartbreaking setback enroute.
“When insurance in the form of disease resistant
varieties is not available, we have to recommend the next
best thing to the grower. This includes certain cultural
practices often based on studies of life history of the
pathogen made by the plant pathologist. These cultural
practices may not eliminate the disease but they often help to
reduce the amount of infection.
“The use of clean, disease-free seed is based on some
sound facts. At least 11 of the important diseases including
bacterial blight, pustule, wildfire, pod and stem blight, stem
canker, frogeye, brown spot, Phyllosticta leaf spot, downy
mildew, purple seed stain, and mosaic are carried on or in
the seed of soybeans in varying amounts. Each infected seed
can produce a diseased seedling. Even though the seedling
dies the disease can spread to neighboring healthy plants
and initiate infections that may become widespread and
destructive before the crop is harvested. Saving seed for
planting from a heavily diseased field is an almost certain
way to ask for more trouble.
“Crop rotation is an effective way to disrupt the life
cycle and perpetuation of many pathogens. Most of our
diseases are restricted to soybeans; however, a few attack
other legumes. By growing grain, forage, or other crops
in a rotation for several years, the disease organisms that
flourish on soybeans are literally starved to death. Of course
the longer the period between soybean crops the better the
control of diseases, particularly those carried in the soil like
the root rots and brown stem rot.
“If short rotations are practiced it is of utmost
importance that all old stems, leaves, and trash from the
previous soybean crop be turned under just as soon as
possible. Many of our most destructive foliar pathogens live
over on the old plant refuse left on the surface of the ground.
“When dead plant stems harboring such diseaseproducing organisms are turned under completely, the soil
micro-organisms that disintegrate the plant tissue also help
to kill the disease organisms. However, diseased stems
and other plant refuse left above ground become a virtual
reservoir of pathogens that can infect soybean plants nearby.
“These are the major forms of disease-loss insurance
that are available to soybean growers. Of course all desirable
agronomic practices bolster the fight against diseases.
Practices such as good seedbed preparation, adequate
applications of fertilizer, proper inoculation of the seed or
soil with nodule bacteria, weed control, and insect control all
play a part in producing vigorous plants that are better able
to withstand attacks by disease-producing organisms.
“A look at Table 1 will show you how far we have come
with respect to our No. 1 form of disease-loss insurance.
Some resistant varieties are now available for each of
the major soybean-growing regions. A look at the second
column, however, will show how far we still have to go

before we can say we really have disease resistant varieties.”
Photos: (1) Root rot disease has attacked the soybeans
in this field. (2) A portrait photo of K.W. Kreitlow. (3-5)
Frogeye disease. Below, lesions on soybean leaf. At right,
lesions on pods and leaf.
A large table lists “Disease resistant varieties adapted
to the major soybean-growing regions of the United States,
1954.” Address: Senior Pathologist, Field Crops Research
Branch, Agricultural Research Service, U.S. Dep. of
Agriculture, Beltsville, Maryland.
5393. Scholfield, C.R.; Dutton, H.J. 1955. Preparation of
phosphatidyl ethanolamine from soy bean phosphatides. J. of
Biological Chemistry 214(2):633-38. June. [10 ref]
• Summary: In this paper, two simplified procedures are
presented for isolating phosphatidyl ethanolamine from the
alcohol-insoluble fraction of soy bean phosphatides. The
product is almost free of other phospholipids; it contains
about 85-86% phosphatidyl ethanolamine together with
12.7% unsaponifiable material. Sterol glycosides cannot be
removed. Address: Northern Utilization Research Branch,
ARS, Peoria, Illinois.
5394. Soybean Digest. 1955. New nematode in Carolina.
June. p. 6.
• Summary: “A cyst-forming nematode has been found
infesting soybeans in the Castle Hayne area, New Hanover
County, N.C., according to North Carolina Experiment
Station and U.S. Department of Agriculture workers in the
area. Six or more farms have been found to be infested with
this nematode, or a total area of 200 to 300 acres. So far it
has not been found elsewhere.
“The Experiment Station and USDA are studying the
problem and conducting a survey to learn if the nematode is
widespread in North Carolina. Examination of soybean roots
from small areas where the plants were severely stunted and
chlorotic revealed the presence of numerous lemon-shaped
female nematodes attached to the roots. Soil samples from
infested areas were found to contain several thousand cysts
per pint of soil.
“The nematode has been tentatively identified as the
soybean cyst nematode, Heteroda glycines (Ichinohe). The
known distribution of this species has been only Japan and
China.
“’We do not know yet how the nematode got into this
country, but we do know that some shipments of Japanese
lilies were brought into the area several years ago,’ states
J. N. Sasser, assistant professor of plant pathology, North
Carolina State College, Raleigh. Soybeans in the area are
interplanted with bulbs as a cover crop. There is speculation
that the nematode may have been introduced with a shipment
of lilies. Sasser, N.N. Winstead and C.B. Skotland published
an article on the nematode infestation in the Jan. 15 issue of
Plant Disease Reporter.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 1986
“So far host tests have revealed that the nematode
attacks only soybeans and snap beans. Studies are also being
conducted on soil fumigation, the longevity of the nematode
in the soil in the absence of a suitable host, etc.
“The Golden Nematode Control Project, with Joseph F.
Spears in charge, at Hicksville, Long Island. New York, is
working on the problem.
“Says Spears: ‘It appears that the soybean cyst nematode
could be a threat to the industry if established in commercial
growing areas of this country. Based on what is known about
the seriousness of nematodes in general when they attack
our important crops and their difficulty of control, it is felt
that agricultural workers in all areas should be alerted to this
pest.’”
Note: This is the earliest article seen on nematodes
published in Soybean Digest.
5395. Vance, Arlo M. 1955. Pests that may attack your
soybeans: Some suggested control measures. Soybean
Digest. June. p. 14-15.
• Summary: “Soybeans are attacked by a number of insects
and mites. The pests reported as injurious to the crop include
the Mexican bean beetle, bean leaf beetle, grape colaspis,
spotted cucumber beetle, grasshoppers, white grubs,
velvetbean caterpillar, blister beetles, Japanese beetle, flea
beetles, green cloverworm, corn earworm, lesser cornstalk
borer, salt-marsh caterpillar, thistle butterfly, armyworms,
cutworms, webworms, seed corn maggot, southern green
stink bug, clover root curculio, white-fringed beetles,
leafhoppers, thrips, and spider mites.
“Grasshoppers are nationwide in their distribution
although the species vary in different parts of the country.
They feed readily on soybeans as well as on other crops,
eating the leaves and cutting off the pods. They can be
controlled with sprays or dusts of the following insecticides
at the indicated dosages [per acre]: Aldrin 2 ounces,
chlordane 1 pound, heptachlor 4 ounces, or toxaphene 1½
pounds.
“In the South the Mexican bean beetle is a very serious
pest of soybeans. The adults and larvae feed on the underside
of the leaves. Methoxychlor at the rate of 1½ pounds per acre
and malathion, at 1 pound per acre have been recommended
for control of this insect.
“Larvae of the velvetbean caterpillar also frequently
damage the crop in the South. The caterpillars start feeding
on the tender leaves near the top of the plant. When these
are gone, they work down to the older leaves and even to the
stems. DDT and methoxychlor dust applied at the rate of 1
pound of the insecticide and toxaphene dust at 1½ pounds
of toxaphene per acre have been effective in control of these
larvae.
“Another important insect of soybeans in the South is
the southern green stink bug. The bugs insert their beaks
into the pods and suck the juice from the immature seed.

Toxaphene applied at the rate of about 2 pounds per acre has
been of value in the control of stink bugs.
“Blister beetles often injure soybeans. They are slender
black, gray or striped beetles that fly actively and sometimes
suddenly appear in great numbers in parts of a field and
quickly strip the plant foliage. Dusts of DDT, chlordane,
toxaphene, and cryolite have given control of the beetles.
“Common white grubs, the larvae of May beetles,
frequently injure soybeans in Illinois and Indiana, usually in
corn-soybean rotations. The grubs feed on the plant roots.
Soil treatments with aldrin or heptachlor sprays or dusts at 3
pounds of the insecticide per acre have been recommended
for control of the grubs.
“Where the Japanese beetle is abundant, the adults
sometimes severely injure soybeans by feeding on the leaves.
Sprays or dusts of methoxychlor or DDT applied at the
rate of 1½ pounds per acre will give some crop protection.
The adults of several other beetles feed on the foliage of
soybeans. Flea beetles, small beetles that jump like fleas
when disturbed, attack the plants in the seedling stage. DDT
applied at the rate of 1½ pounds, dieldrin at ¼ pound, and
toxaphene at 1½ pounds per acre have been used for their
control.
“Adults of the clover root curculio may destroy
soybeans planted in or near spring-plowed sod. The beetles
eat off the plants as fast as they appear above ground. DDT
at 1½ pounds per acre has been effective as a treatment of the
newly sprouted crop.
“Occasionally spotted cucumber beetles attack soybean
foliage and even the pods. They can also be controlled with
DDT at the same dosage.
“The grubs of the grape colaspis, a small yellowishbrown beetle, live in the soil and attack the roots of
soybeans, and seed-corn maggots sometimes feed on
the sprouting seed in the ground. Some of the new soil
insecticides may provide good control for these and other
soil pests.
“Several other caterpillars, including armyworms,
cutworms, webworms, and the green cloverworm, attack
the foliage of soybeans. The corn earworm eats through
the tender pods, destroying the immature beans. DDT or
toxaphene at 1½ pounds per acre usually gives control of
most worms that feed on the foliage and pods. Early planting
is suggested to reduce injury by the lesser cornstalk borer, an
insect that bores into the stems and that has been difficult to
control with insecticides.
“Leafhoppers are occasionally very numerous on
soybeans. The potato leafhopper, the most important species,
can be controlled with an application of methoxychlor at the
rate of ½ pound per acre.
“Tiny red spider mites sometimes become abundant on
the underside of the leaves of soybeans, which they cover
thinly with a fine webbing. Their feeding causes the leaves to
turn yellow or reddish and reduces or stops the growth of the
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plants. Prompt application of sulfur is one of the best ways
of controlling these mites. The sulfur should be applied as
a spray or dust to the undersides of the leaves. Sometimes a
second treatment is necessary about 10 days later.
“The insecticides mentioned for the control of soybean
insects can be purchased from garden supply stores as
emulsifiable concentrates or wettable powders to be mixed
with water and applied as sprays, or they may be bought
in the form of ready-made dusts. They are sold in various
strengths. One should therefore read the labels on the
containers to learn how they should be used to provide the
recommended dosages. Insecticides are poisons. The grower
should follow directions carefully and heed all precautions
concerning their handling and restrictions governing their
application to soybeans that may be used for food or feed.”
Address: Entomologist, Entomology Research Branch,
Agricultural Research Service, USDA.
5396. Weber, C.R. 1955. Effects of defoliation and topping
simulating hail injury to soybeans. Agronomy Journal
47(6):262-66. June. [2 ref]
Address: Iowa Agric. Exp. Station, Ames.
5397. Cheng, Edmund W.; Yoder, L.; Story, C.D.; Burroughs,
W. 1955. Estrogenic activity of some naturally occurring
isoflavones. Annals of the New York Academy of Sciences
61(1):652-59. July 8. [16 ref]
• Summary: “The presence of an isoflavone glucoside,
genistin, in soy bean meal has been known for some time.”
The authors obtained genistein by hydrolysis of genistin with
hydrochloric acid in methanol. It was crystallized as white
rectangular rods having a melting point of 298ºC. Table
2 shows the estrogenic activity of genistin and genistein
as determined by the mouse uterine weight method. Eight
different results (each the result of a trial on 6 mice) are
shown, and compared with a normal control and stilbestrol
injected (0.02 mcg and 0.04 mcg). The greatest uterine
weight gain (to 22.6 from 9.7) came from feeding 5.0 mg of
genistein.
Estrogenic substances were also extracted from clover
and alfalfa hays. Four isoflavones, genistein, formononetin,
daidzein, and biochanin A, were synthesized chemically and
their estrogenic activity assayed by use of the mouse uterine
method.
Note: This is the earliest document seen (Nov. 1999) that
mentions the “formononetin,” an isoflavone that is not found
in soybeans, but is found in clover and some other legumes.
Address: Iowa Agric. Exp. Station, Ames, Iowa.
5398. July 10–President Dwight D. Eisenhower signs the
Agricultural Trade Development and Assistance Act–or
Public Law (P.L.) 480–an action which simultaneously
creates the Office of Food for Peace (Important event). 1955.
• Summary: By signing this legislation, the President

laid “the basis for a permanent expansion of our exports
of agricultural products with lasting benefits to ourselves
and peoples of other lands.” The bill, a solution for food
deficient, cash-poor countries, created a secondary foreign
market by allowing food-deficient countries to pay for
American food imports in their own currencies instead of
in U.S. dollars. The law’s original purpose was to expand
international trade, to promote the economic stability of
American agriculture, to make maximum use of surplus
agricultural commodities in the furtherance of foreign policy,
and to stimulate the expansion of foreign trade in agricultural
commodities produced in the United States.
Kennedy era and Food for Peace Act (1966)
In 1961, President John F. Kennedy termed the law
“Food for Peace,” stating, “Food is strength, and food is
peace, and food is freedom, and food is a helping to people
around the world whose good will and friendship we want.”
Through new amendments, the law switched its focus from
disposing of surplus agricultural commodities to addressing
humanitarian needs and responding to growing food crisis
demands. In signing the extension of the Agricultural
Trade Development and Assistance Act in 1959, President
Eisenhower criticized the shortcomings of the amendment.
He specifically referred to the extension as the Food for
Peace program. Although Kennedy may have expanded the
program, he was not the first to refer to the program as Food
for Peace.
Former U.S. Representative from South Dakota George
McGovern was picked to become a Special Assistant to the
President and first director of Kennedy’s high-priority Food
for Peace program, which realized what McGovern had been
advocating in the House. McGovern assumed the post on
January 21, 1961.
As director, McGovern urged the greater use of food to
enable foreign economic development, saying, “We should
thank God that we have a food abundance and use the oversupply among the under-privileged at home and abroad.” He
found space for the program in the Executive Office Building
rather than be subservient to either the U.S. Department of
State or U.S. Department of Agriculture. McGovern worked
with deputy director James W. Symington and Kennedy
advisor Arthur M. Schlesinger, Jr. in visiting South America
to discuss surplus grain distribution, and attended meetings
of the United Nations’ Food and Agriculture Organization.
By the close of 1961, the Food for Peace program was
operating in a dozen countries, and 10 million more people
had been fed with American surplus than the year before.
In February 1962, McGovern visited India and oversaw a
greatly expanded school lunch program thanks to Food for
Peace; subsequently one in five Indian schoolchildren would
be fed from it, and by mid-1962, 35 million children around
the world. During an audience in Rome, Pope John XXIII
warmly praised McGovern’s work.
McGovern resigned his post on July 18, 1962, wanting
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to resume his electoral political career. Kennedy said that
under McGovern, the program had “become a vital force
in the world”, improving living conditions and economies
of allies and creating “a powerful barrier to the spread of
Communism”. Columnist Drew Pearson wrote that it was
one of the “most spectacular achievements of the young
Kennedy administration,” while Schlesinger would later
write that Food for Peace had been “the greatest unseen
weapon of Kennedy’s third-world policy.”
During the 2010s the program underwent revisions
offered by in the Administrations Fiscal Year 2014 budget.
These revisions would change the program to provide
cash donations rather than American grown and delivered
food. On April 24, 2013, USA Maritime Chairman James
L. Henry wrote a statement which discussed the efficacy
of the program and specifically the importance of the U.S.
Merchant Marine in delivering the U.S. food aid to people
who are undernourished around the world. Henry sited
the fact that USAID’s own data actually revealed that the
traditional efforts to deliver food as opposed to cash transfers
for countries to buy their own food is actually 78 percent
cheaper per ton of food. Henry offers that this is a significant
fact in the effort to address global hunger.
In different administrative and organizational forms,
the Food for Peace program of the United States has
provided food assistance around the world for more than
50 years. Approximately 3 billion people in 150 countries
have benefited directly from U.S. food assistance. The
Office of Food for Peace within the United States Agency
for International Development (USAID) is the U.S.
Government’s largest provider of overseas food assistance.
The food assistance programming is funded primarily
through the Food for Peace Act. The Office of Food for
Peace also receives International Disaster Assistance Funds
through the Foreign Assistance Act (FAA of 1961) that can
be used in emergency settings.
Source: Wikipedia, at Food for Peace (retrieved Nov.
2016),
5399. Beeson, K.E.; Probst, A.H. 1955. Soybeans in Indiana.
Indiana (Purdue) Agricultural College, Extension Bulletin
No. 231. 39 p. July. Summarized in Soybean Digest, July
1955, p. 26. Revised, 1955, 1961. *
5400. Johnson, Herbert W.; Robinson, H.F.; Comstock, R.E.
1955. Estimates of genetic and environmental variability in
soybeans. Agronomy Journal 47(7):314-18. July. [7 ref]
Address: 1. Research Agronomist, Field Crops Research
Branch, A.R.S., USDA, Beltsville, Maryland; 2-3. Profs. of
Experimental Statistics, North Carolina State College.
5401. Rao, Rama Kanth; Krishna, M.G.; Zaheer, S.H.;
Arnold, L.K. 1955. Alcoholic extraction of vegetable oils. I.
Solubilities of cottonseed, peanut, sesame, and soybean oils

in aqueous ethanol. J. of the American Oil Chemists’ Society
32(7):420-23. July. [7 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Notes that as early as 1937 the Japanese reported the use of
ethanol as a solvent for the batch extraction of soybeans in a
plant at Dairen, Manchuria. In the USA, the most commonly
used solvents for solvent extraction of vegetable oils are
low boiling petroleum fractions, such as normal hexane.
In European countries benzene, trichloroethylene, and
cyclohexane have been used. In America, considerable work
has been done on the use of ethanol and isopropyl alcohol as
solvents. Address: Iowa Engineering Exp. Station, Iowa State
College, Ames, Iowa.
5402. Teeter, H.M.; Gast, L.E.; Bell, E.W.; Schneider, W.J.;
Cowan, J.C. 1955. Investigations on the bitter and beany
components of soybeans. J. of the American Oil Chemists’
Society 32(7):390-97. July. [13 ref]
• Summary: A study of the removal and identification of
bitter components of edible soybean flour. Describes solvent
extraction using ethyl alcohol. Address: Utilization Research
Branch, ARS, USDA, Peoria, Illinois.
5403. Hodge, W.H.; Erlanson, C.O. 1955. Plant introduction
as a federal service to agriculture. Advances in Agronomy
7:189-211.
• Summary: A comprehensive review of the literature on
soybean breeding and management. The first such treatment
since Piper and Morse’s classic book, The Soybean (1923).
Contents: 1. Introduction. 2. Production and distribution:
In the world, in the United States. 3. Disposition and
utilization. 4. Physiology of the soybean plant: Floral
initiation (varietal differences, duration of dark and
photoperiods, light intensity and photosynthesis, age and
position of induced tissue, temperature effects), nutrition
(nitrogen, phosphorus, major cations, micronutrients), root
temperatures. 5. Effect of climate and location: Location and
season effects, simulated hail damage.
6. Effect of cultural practices: Rotations, fertilizers and
soil management (response, placement), seed inoculation,
seed germinability (viability, disinfectants and protectants,
hormones), time of planting, method and rate of planting,
weed control, harvesting. 7. Genetics and cytology: Genetic
analysis of simply inherited characters, linkage, analysis of
yield components, inheritance of oil and protein content,
polyploidy, interspecific crosses. 8. Variety improvement:
Introduction and selection, hybridization (making the cross,
breeding methods, early generation testing), new varieties,
experimental techniques. 9. Effect on soils: Erosion, soil
productivity. 10. Disease and insect pests: Diseases (stem
diseases, root and crown diseases, foliage diseases, control),
insects. 11. Regional approach to soybean research (U.S.
Regional Soybean Laboratory).
Considerable impetus was given to agronomic research
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on soybeans by the organization of the regional laboratory.
Of great immediate importance were the regional variety
tests, organized and carried out by the agronomy section of
the laboratory. Regional evaluation soon revealed the merits
of certain varieties such as Chief, Earlyana, Gibson, Patoka,
Boone and Viking; these were distributed to farmers by the
states to which the varieties were best adapted.
Regional cooperative testing turned out to be a powerful
new tool which clarified the results and shortened the total
testing time by up to one-third. The program led to the
development and distribution of several superior varieties
such as Lincoln, Hawkeye, Adams, Monroe, Wabash and
Ogden. Part of the program was to increase the oil content of
new varieties.
Soon research on soybean diseases was closely
integrated with the breeding program to facilitate the
development of improved, disease-resistant varieties.
“Although the pathological investigations are relatively
new, much progress has been made in the identification
of pathogens, the determination of the relative damage
attributable to the various diseases, the search for resistant
host germ plasm, transmission of the parasites, and control
measures.” These cooperative pathological investigations
will, no doubt, contribute greatly toward sustaining high
production of soybeans in the United States. Address:
USDA, Beltsville, Maryland.
5404. Brown, J.C.; Holmes, R.S. 1955. Iron, the limiting
element in a chlorosis. I. Availability and utilization of iron
dependent upon nutrition and plant species. Plant Physiology
30(5):451-57. Sept. [17 ref]
• Summary: Discusses the effect of copper on the absorption
of iron in maize, wheat, and soybeans. Address: Soil
and Water Conservation Research Branch, ARS, USDA,
Beltsville, Maryland.
5405. Brown, J.C.; Holmes, R.S.; Specht, A.W. 1955. Iron,
the limiting element in a chlorosis. II. Copper-phosphorus
induced chlorosis dependent upon plant species and varieties.
Plant Physiology 30(5):457-62. Sept. [16 ref]
• Summary: Phosphorus and copper were more effective
in inducing iron chlorosis in wheat, rice, and soybeans if
applied to the growth medium together than if applied singly.
In a chemical examination of leaves and sap, phosphorus
and copper were higher and iron lower in the chlorotic plants
than in the green ones. Address: Soil and Water Conservation
Research Branch, USDA, Beltsville, Maryland.
5406. Burroughs, Wise; Culbertson, C.C.; Kastelic, J. 1955.
Tell stilbestrol feeding results at nine experiment stations.
Flour & Feed 56(9):26-27. Sept.
• Summary: Stilbestrol is of interest as a cattle feed
ingredient based on 19 experiments with 548 cattle during
the past year; it is reported to stimulate rate of weight gain

and reduce feed cost. A full-page table shows the results. Soy
is not mentioned. Address: Iowa State College.
5407. Chipperfield, G. 1955. Market for soya products in
Europe. Chief difficulties: U.S. soybeans are sold under grain
standards but Europeans regard them as oilseeds. And they
deteriorate in transit (Continued–Document part II). Soybean
Digest. Sept. p. 30, 32, 35, 36, 38-39, 41-42.
• Summary: (Continued): “Now let me quote from an
earlier report of a prominent firm of cargo superintendents
in England, who have operated for 50 years or more and
have the full confidence of soybean importers there. This
report related to 2,500 tons of beans from Mobile [Alabama].
Federal Appeal claimed 2.9 percent of foreign matter. The
Incorporated Oil Seed Association of London, on whose
contract the beans were finally purchased, showed 6.1
percent of impurities. The mill outturn showed 5.5 percent.
The I.O.S.A. sample was rescaled and returned to America
and was found by the Board of Grain Supervisors in Chicago
[Illinois] to contain 8 percent of impurities.
“’It was very obvious,’ wrote the cargo superintendents
in their report, ‘that the consignment throughout contained
a very high percentage of extraneous matter such as stalks,
dry pods, foreign seed and dust. As the beans were weighed
out in the elevator clouds of dust arose and at one period the
elevator became clogged, bringing it to a stop. The stalks,
pods, etc. had jammed it.’
“The buyers remarked, and this was in May last year:
“’The Department of Agriculture believes that the
solution will be found in the method of sampling and
they suggest that the sampling adopted at Mobile is more
satisfactory than the method by which the samples were
drawn on arrival. The Department of Agriculture, however,
appears to overlook the mill report which showed 5.5 percent
of impurities and it seems very doubtful whether the beans at
the time of shipment contained only 2.9 percent.
“’It is hardly surprising in such circumstances if
European buyers lose confidence in U.S. sampling and
analysis.’
“Can Produce Quality: As I have said, you are producers
of first quality soybeans. I daresay there is no reason at all
why beans should not leave your farms with a maximum of
1 percent impurities and why they should not arrive at the
elevators in the port of shipment in that condition. But the
buyer in Europe is not concerned with their condition at that
stage, nor is he primarily interested in what shippers claim
is the percentage of impurities in the soybeans which he
imports. What concerns him is the actual quality and quantity
of processable beans which he receives.
“I have studied a good deal of information on the subject
and I have been glad to note the improvement indicated
by some of the figures: For instance, 30,000 tons shipped
to Rotterdam for Germany showed 2.4 percent impurities
according to Federal Appeal, against 3.3 percent on arrival;
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54,000 tons processed in the Netherlands showed 2.5 percent
Federal Appeal against 4.14 percent on arrival.
Another 30,000 tons shipped there early this year
showed an average of 2 percent as per Federal Appeal
certificates against 2.8 percent on arrival.
“A further 42,000 tons which arrived at Rotterdam
between November last year and June this year showed 2.1
percent average according to Federal Appeal against 2.73
percent average on arrival.
It should be noted, however, that, whereas Federal
Appeal showed a maximum of 2.8 percent, the Dutch figures
showed cases of 7.4 percent, 6.1 percent and 5.2 percent,
all from New Orleans [Louisiana], while several shipments,
mostly from Atlantic ports, showed less than 1 percent. I do
not wish to infer, however, that there are invariably these
differences between the Gulf and the Atlantic ports.
“In the case of Great Britain, I received the following
figures: 24,000 tons shipped to Cardiff processors over
12 months ending February this year showed impurities
averaging 2.49 percent according to Federal Appeal against
2.34 percent average analysis on arrival; 27,000 tons bought
through London merchants on I.O.S.A. c.i.f. contract terms
showed an average of 2.48 percent admixture as per I.O.S.A.
analysis.
“Bearing in mind the new standards coming into force,
it does look as though we are at last getting somewhere and
we in the International Association of Seed Crushers will
continue to do our best to cooperate with your association
and with all others interested in establishing the export trade
in your beans on a sound competitive basis. We will do
everything we can to help tackle any difficulties which arise.
“You will appreciate, of course, that overseas buyers
are not going to regard your Federal Appeal certificates as
being like Caesar’s wife just because they are government
sponsored. I have no doubt, however, that those who are
responsible for that service will themselves keep check
on its efficiency and investigate impartially any criticisms
from those making use of it. I have no doubt either that they
will continue to give careful consideration to any recurring
impediments to the smooth conduct of this export business.
“As regards what happens prior to shipment, I was
interested to hear some comments made by Julius Mayer of
the Chicago Board of Trade at Baden-Baden:
“It is necessary,’ he said, ‘to remember that the
processors as well as the grain trade in the U.S. who
purchase these beans from a farmer or dealer, buy them
at country stations, in truck loads or car loads, or in boat
loads at central or terminal markets or the point at which
the processing takes place and will accept any grade lower
than No. 1. However, settlement is based on No. 1 with
an appropriate discount calculated from the discounts
announced annually by the interested associations. I would
like to repeat that the beans arrive at the elevators by truck,
car or barge and that is where the trouble starts.

“’Due to the long haul a lot of these beans have to travel,
the fine material sifts to the bottom of the cars. It is not
unusual for the admixture by the time the beans go into the
bin to be 2½ percent, and sometimes more, because with the
fast handling at the time of harvest, a lot of breakage occurs
and it is noteworthy that beans with a moisture content of
10-11 percent break up much more than if they contain 14
percent moisture. Last year I would say that the average
moisture content must have been above 13 percent and for
that reason there was less trouble than formerly when the
average was down to as little as 11 percent.’
“There appear to me to remain two sets of difficulties.
Firstly, those difficulties arising from the application of a
domestic grain standard to an article which the overseas
buyer regards and purchases as an oilseed for processing as
an oilseed. Secondly, those difficulties arising from possible
deterioration in analysis in transit. These include the effect
of transport and handling between the time the beans leave
the farm and the time they are shipped; the possibility of
further breaking up before they reach the port of destination;
and the effect of mixed shipments where the Federal Appeal
certificate may well be accurate in respect of the whole
shipments but, in course of delivery, one unlucky recipient
may receive the bulk of the impurities.
“In this connection, German buyers reported that they
paid a premium of 1½ percent for beans on the basis of
identity and origin preserved, but, owing to consignments
being mixed in transit, the certificate in respect of their
purchases proved to be useless.
“Except perhaps for the complication of mixed
shipments, all these difficulties could be removed overnight
by meeting the perfectly reasonable wish of the European
processors that they should be able to buy your beans on the
terms which have been established and accepted for their
seed purchases for half a century or more. There just are not
any reasonable grounds why American soybeans should not
be offered to European importers on level terms with beans
from other sources.
“On the subject of sampling at the port of arrival and
the nature of the impurities discovered, you may like to hear
the following report dated July 18 this year from important
Dutch seed processors and I would mention that I have the
samples A to D, which they refer to, here for your inspection:
“’We have every confidence in the method of sampling
applied at Rotterdam. The material out of which the samples
are composed, is collected by taking, at frequent intervals,
a shovelful of the stream of beans coming from the spout of
the elevator during transshipment from ocean steamer into
barge for further transport. Thus about 500 kilos of sampling
material are collected out of every 500 tons of beans.
“’The sampling material so collected is thoroughly
mixed together; four sample bags of about five kilos each
are filled and sealed, and the remaining sampling material
returns to the relative parcel.
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“’One of these samples, i.e. one sample out of each
500 tons, is separately analyzed by our own laboratory
and the foreign matter is determined in accordance with
the regulations of the U.S. Department of Agriculture. The
percentage is calculated on the basis of the weight of the
original sample.
‘Our works recently started cleaning the cargoes of
soybeans in a special installation by means of series of
sieves, prior to their passing them on to the extraction plant,
and we are forwarding to you a specimen of what is removed
from the soybeans at each stage of that sifting procedure,
enabling you to form an idea of the nature of the foreign
matter:
“’A–Removed after 1st sifting: twigs, stalks, pods of
soya beans, seed coats, string, paper, rubber, stones.
“’B–Removed after 2nd sifting: chiefly skins of soya
beans, maize, oats, wheat and small pieces of all foreign
substances mentioned in A.
“’C–Removed after 3rd sifting: mainly husks, whole or
bits.
“’D–Removed after 4th sifting: When looking at this
sample through a magnifying glass you will notice that this
sifted matter consists for the greater part of innumerable
kinds of foreign seeds, including perhaps also those of
poisonous plants. Furthermore, very small pieces of soya
beans and other elements” (Continued). Address: President,
International Assoc. of Seed Crushers, London, England.
5408. Johnson, Herbert W. 1955. Soybean production
research. Soybean Digest. Sept. p. 80-82.
• Summary: Discusses variety development, soybean
diseases, reducing the cost of production, and production
efficiency. Soybeans are being tried rather extensively in the
Southwest, in California and Arizona. Salt in the soil is a
problem in California’s Imperial Valley. Address: Research
Agronomist, Field Crops Research Branch, ARS, USDA.
5409. USDA Plant Inventory. 1955. Plant material introduced
by the Section of Plant Introduction, Horticultural Crops
Research Branch, Agricultural Research Service, January 1
to December 31, 1948 (Nos. 161667 to 172310). No. 156.
372 p. Sept.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
164877-164907. 164885 (p. 120). “From Guatemala.
Seeds presented by Dr. I.E. Melhus, Iowa State College,
Guatemala, Tropical Research Center, Tiquisate. Received
June 1, 1948.” No. 15. Seed black.
167240, 167277, 170380 to 170382 (p. 193, 205, 207).
“From Turkey. Seeds collected by J.R. Harlan, Agricultural
Explorer, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Beltsville, Maryland. Received Aug. 26, 1948.”
No. 471. Mammoth Yellow. No. 1396. Agricultural School,
Bornova, Izmir. June 29. No. 3253. Seed store, Balikesir,

Balikesir. June 29. No. 3672. Seed exhibit, Adapazari,
Kocaeli. July 4.
171651-171654 (p. 336). “From Turkey. Collected by
J.R. Harlan, Agricultural Explorer, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Beltsville, Maryland.
Received Dec. 8, 1948. Collected in 1948.” No. 6969. Seed
dealer, Unye, Ordu. Nos. 7010, 7028, 7033. Market, Rize,
Rize. Aug. 2. Address: Washington, DC.
5410. Seed World. 1955. New Grant soybean: High-yielding
variety for northern areas. 77(7):20. Oct. 7.
• Summary: Grant, a new high-yielding high oil content
variety of early maturity, is a selection from a Lincoln x
Seneca cross. Adapted to northern areas such as central
Minnesota and northeastern South Dakota, it was developed
by the USDA and cooperating State Agricultural Experiment
Stations in Wisconsin, Minnesota, and South Dakota.
5411. Johnson, Herbert W.; Robinson, H.F.; Comstock, R.E.
1955. Genotypic and phenotypic correlations in soybeans
and their implications in selection. Agronomy Journal
47(10):477-83. Oct. [5 ref]
• Summary: The authors observed positive genotypic
correlations of high yield with high seed weight and lateness
in maturity. Address: 1. Research Agronomist, Field Crops
Research Branch, A.R.S., USDA, Beltsville, Maryland;
2-3. Profs. of Experimental Statistics, North Carolina State
College.
5412. Soybean Digest. 1955. Strayer on special mission to
Japan. Oct. p. 7.
• Summary: The USDA has announced “the appointment of
Geo. M. Strayer, executive vice president of the American
Soybean Association, as a marketing specialist in the fats and
oils division on a temporary basis for a special agricultural
mission in Asia,...”
“Strayer will leave in mid-October, will spend
a minimum of a month in Japan, Hongkong and the
Philippines surveying the market potential for American
soybeans and soybean products.
“Japan has been the largest single buyer of U.S.
soybeans the past two years. Strayer will contact buyers of
soybeans and soybean oil meal, since the Japanese are also
large buyers of the latter commodity, and will discuss the
handling with them of soybean exports and the problems
involved.
“He will be accompanied by Mrs. Strayer. They expect
to return to the U.S. at the end of November.”
5413. Suhovecky, A.J.; Schmitthenner, A.F. 1955. Soybeans
affected by early root rot. Ohio Farm and Home Research
40:85-86. Sept/Oct.
• Summary: “The soybean, a relatively new crop in Ohio,
is often thought to be affected by only a few diseases. Many
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diseases can be found, however, and the most striking is a
Phytophthora seedling blight root rot which is becoming
more prevalent in the clay soils of the old lake bed region of
northwestern Ohio.”
This is the earliest document seen (Jan. 2017) stating
that phytophthora root rot in soybeans is caused by a species
of phytophthora. Address: Ohio Agric. Exp. Station.
5414. Williams, L.P. 1955. A soja [The soybean]. Instituto
Agronomico (Campinas, Brazil), Boletim No. 68. 36 p. Oct.
[Por]
Address: USDA; Instituto Agronomico de Campinas.
5415. Holmberg, Sven A. 1955. Problems of soybean
adaptation in Sweden: Breeding work is based on Japanese
material. Soybean Digest. Nov. p. 18, 20.
• Summary: “In the various European countries more or less
serious efforts have been made to introduce the soybean as a
crop. The northern extremes where soybeans are grown as a
major crop in Asia are the plains of the Amur, the Nonni and
the Sungari rivers on the mainland and the Japanese island of
Hokkaido...
“Hokkaido is the only country in the world where
soybeans are grown as a major crop in a relatively cool
and partly marine climate. There is no doubt that soybean
breeding material from Hokkaido holds more promise for
Sweden, and generally for northern Europe, than material
from Manchuria and other regions with a continental climate.
“In accordance with this surmise the author brought
home to Sweden in 1940 a collection of soybean strains from
Hokkaido and southern Sachalin (Sakhalin, Karafuto).

“This Japanese material was used in some 2,700
hybridizations followed by selection for adaptation. The
choice of this breeding material has reduced the adaptation
problem for Sweden to practical dimensions...
“Although the Kalmar-Oland region of Sweden, latitude
56º-57º, where the Fiskeby varieties of soybeans are grown
commercially, enjoys a longer frost-free season than many
soybean growing districts in Hokkaido, northern Manchuria
and the northern United States, this relatively long growing
season is required to ripen extra early varieties in a cool
autumn. Only the breeding of Swedish soybean varieties
combining earliness with adaptation to the day length of the
latitude has made it possible to grow soybeans regularly in
Sweden.
“In 1941 seed of three early foreign soybean varieties
was distributed by the Swedish government Food
Commission to farmers for practical growing trials. These
failed and the experiment of growing foreign soybean
varieties was soon abandoned.
“But the breeding of soybeans with a view to adaptation
was pursued with the support of the government both by the
Swedish Seed Association at Svalof and Algot Holmberg
Seeds Ltd. at Fiskeby.
“In 1950 a brown-seeded soybean, Sv. Ugra, was
announced at Svalof. It was from a cross of Wisconsin
Black with a Polish variety. The yellow-seeded Fiskeby
III originating from a cross between a German strain and a
Sachalin variety was released by Holmberg in 1949.
“Since Fiskeby III was of the edible type it has been
approved for use in army rations, school lunches, etc. It is
grown commercially on a small scale in the Kalmar-Oland
region. Its mean yield over a 10-year period
has been 23.2 bushels per acre...
“In Holland a private breeder, Dr. Louis
Koch, has also used northern Japanese
material with good results. His successful
work has been discontinued but his strains
are kept alive.”
A photo taken at Fiskeby in 1949 shows
(left to right): Pierre Holmberg, George
M. Strayer, M.E. Paddock (agricultural
representative on an ECA mission), J.L.
Cartter (U.S. Regional Soybean Laboratory),
and Sven A. Holmberg.
ECA stands for European Cooperation
Administration, which was a United States
government agency set up in 1948 to
administer the Marshall Plan. It reported
to both the State Department and the
Department of Commerce. Address: Fiskeby,
Norrkoping, Sweden.
5416. Soybean Digest. 1955. Leave for Japan
(Photo caption). Nov. p. 21.
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• Summary: “Mr. and Mrs. Geo. M. Strayer prior to boarding
plane in Waterloo, Iowa, Oct. 16, on the first leg of their
trip to Japan where Mr. Strayer will begin his study of the
marketing of U.S. soybeans for the Foreign Agricultural
Service of the U.S. Department of Agriculture. This is his
third trip abroad on a government mission. He went to
Europe in 1949 and again in 1954. The Strayers will return
about Dec. 1.”
5417. Vennes, L.A. 1955. The Ohio Valley Soybean
Cooperative. Rural Kentuckian 8(11):16-17, 20. Nov.
• Summary: Describes how and why farmers in the
Henderson area established America’s first soybean
processing and marketing cooperative. The cooperative
crushing plant has been a success. Henderson is located in
the fertile Ohio Valley, 150 miles southwest of Louisville,
Kentucky, where the production of corn and livestock
have been major farm enterprises for more than a century.
Soybeans, a relative newcomer by those standards, have
done much to improve the economy of the area. Local
farmers now market more than $2 million worth of soybeans
a year.
Much of the bottomland around Henderson is covered
by overflow waters from the Ohio River each winter and
early spring. This the soil is rich and well adapted to growing
cash crops. Prior to 1938 most of the soybeans grown in
the area were sold as seed to farmers growing soybean hay.
But starting in 1938 soybeans began to be produced in large
enough quantities to be considered a cash grain crop.
“Farmers then raised this question: ‘Would it be
profitable and possible to establish a soybean crushing
plant within this general area?’ To answer this question
the Extension Service of the University of Kentucky was
consulted and a detailed survey of the situation was made.”
It was concluded that such a mill would be possible and
profitable. And it could supply high-protein feeds very
economically to livestock farmers in the area. A program
of acquainting local farmers with the facts of the situation
was started. “Money was raised by stock subscription from
farmers on the basis of $1.00 share of stock for each acre of
soybeans grown over a two year period. In addition to the
common stock which was sold only to soybean growers,
$15,000 of the preferred stock was offered to the public.
“And so the first cooperative soybean processing plant
in America was organized late in 1940.
“By the time the necessary remodeling of the storage
elevator had been accomplished, the processing plant built,
and new machinery installed, months had passed and it
was in the summer of 1941 before the plant was ready for
operation. By this time most of the 1940 crop of soybeans
had been marketed, and only enough beans from that crop
were processed to test out the machinery and iron out the
many operating problems that a new organization may
expect to encounter.

“The first year only 19,179 bushels of beans were
processed.”
A table (p. 20) shows the amount of soybean handled
and the value of the products in fiscal year 1941, 1945, and
1954 (each year ending July 31). The number of bushels of
soybeans handled increased from 19,179 in 1941 to 631,248
in 1945, to 700,225 in 1954. The total value of the products
grew from $28,895 in 1941 to $1,399,911 in 1945, to
$2,055,085 in 1954.
Photos show: (1) An aerial view of the Ohio Valley
Soybean Cooperative facilities at Henderson. (2) Receiving
soybeans at the soybean co-op, as a truck dumps its load into
an underground hopper. Address: Marketing Specialist, Univ.
of Kentucky.
5418. Weiss, M.G.; Stevenson, T.M. 1955. Registration
of soybean varieties, V [Dortchsoy 67, Dorman, Capital,
Harosoy, Improved Pelican]. Agronomy Journal 47(11):54143. Nov. [12 ref]
• Summary: These are soybean registrations nos. 14-18.
Dortchsoy 67 originated in the soybean breeding program
of the Robert L. Dortch Seed Farms, Scott, Arkansas; the
original cross was made in 1942. Capital and Harosoy
originated in Ottawa, Canada. Address: Bureau of Plant
Industry, U.S. Dep. of Agriculture; American Society of
Agronomy.
5419. Witnauer, Lee P.; Knight, H.B.; Palm, W.E.;
Koos, R.E.; Ault, W.C.; Swern, D. 1955. Epoxy esters as
plasticizers and stabilizers for vinyl chloride polymers.
Industrial and Engineering Chemistry 47(11):2304-11. Nov.
[30 ref]
• Summary: Efficient plasticizers of low volatility and
migration loss were obtained. Epoxidized soybean oil
included in the experiments. Address: Eastern Regional
Research Lab., Philadelphia 18, Pennsylvania.
5420. King, William H.; Thurber, Francis H.; Altschul, Aaron
M. Assignors to the USA as represented by the Secretary of
Agriculture. 1955. Treating vegetable oil-bearing materials
to obtain meals of improved nutritive value. U.S. Patent
2,726,155. Dec. 6. 3 p. Application filed 16 April 1954. [2
ref]
• Summary: The process involves heat treatment, primarily
of soybean and cottonseed meats. Address: New Orleans,
Louisiana.
5421. Morrison, W.R. 1955. Costs and use of storage for
soybeans, oats and wheat in Arkansas. Arkansas Agricultural
Experiment Station, Bulletin No. 562. 27 p. Dec. [6 ref]
• Summary: “Summary and conclusions: This study was
made in four selected areas of the principal cash-grainproducing regions of Arkansas. Information was obtained
from 181 farmers on their storage operations for soybeans,
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oats, and wheat during the 1953 crop year. The data on
variable costs of farm storage were supplemented with
information collected from an additional 100 farm operators
in the four areas who had placed cash grain under the
government loan program.
“Information obtained in the study should help farmers
plan their marketing schedules so that they will obtain the
largest net return from their grain enterprises. It includes the
average costs of owning and using on-farm storage facilities,
and compares these costs to the costs to farmers for storing
grain in commercial elevators.
“The 181 farmers harvested an average of 2,096 bushels
of soybeans, 1,327 bushels of oats, and 741 bushels of
wheat, for a per farm total of 4,164 bushels. Of this total
57.1 per cent was sold direct from the field, 25.5 per cent
was placed in commercial storage, and 17.4 per cent was
stored on farms. Slightly more than half of the farmers
contacted had on-farm storage facilities, but only 22 per cent
stored cash grain on the farm during the 1953 crop year. The
average farm storage capacity was 4,503 bushels while the
average amount stored was 1,834 bushels, or 40.7 per cent of
available capacity.
“In figuring farm storage costs, fixed items such as
depreciation, interest, maintenance and repairs, insurance,
and taxes on a new 1,000-bushel metal bin were first
considered. Then variable cost items on grain actually stored,
including extra labor and transportation, shrinkage, treating,
conditioning, interest on capital invested, insurance, and
taxes, were also calculated.
“Fixed costs enter into a farmer’s decision on whether
or not to add storage facilities, but not into his decision on
whether to store in bins he already owns. The annual fixed
costs were 3.3 cents per bushel on 1,000-bushel bins if used
to full capacity, but 8.1 cents per bushel if only 407 bushels
were stored.
“Variable expense items vary widely, particularly costs
related to the value of the grain. Interest and insurance
costs are variable within a certain range, according to the
individual farmer’s choice. Extra labor and transportation
costs will vary with the condition existing on individual
farms. Treating and conditioning costs will vary from year
to year on any specific farm depending on condition of the
grain at harvest time. Information in this study can only
indicate the average of the general situation in Arkansas. The
average variable costs for soybeans, oats, and wheat stored
for an eight-month period were 18.5 cents, 10.5 cents, and
22.6 cents per bushel, respectively.
“Average total costs for soybeans stored for a fourmonth period were 16 cents per bushel when 100 per cent of
capacity was used, and 20.8 cents when only 40.7 per cent of
capacity was used...” Address: Dep. of Rural Economics and
Sociology, Univ. of Arkansas, Fayetteville, AR.
5422. Klosterman, E.W.; Bentley, O.G.; Moxon, A.L.;

Kunkle, L.E. 1955. A study of possible relationships between
stilbestrol feeding, stilbestrol implantation, rumen factors
and amount of soybean oil meal fed to fattening cattle.
Ohio Agricultural Experiment Station, Animal Science
Mimeograph Series No. 94. p. 4-6. *
5423. Teeter, H.M.; Dufek, E.J.; Coleman, C.B.; Cowan, J.C.
1955. Paper No. 31. Abst. of papers, 29th meeting, American
Oil Chemists’ Society, Oct. 10-12, 1955, Philadelphia, PA. *
5424. Cattell, Jaques. ed. 1955. William J. Morse. In:
American Men of Science: A Biographical Dictionary, 9th
ed. 1955. Lancaster, PA: The Science Press. See p. 798. *
5425. Rodrigo, P.A. 1955. Brief directions for growing
soybeans (Leaflet). Manila: Philippine Dep. of Agriculture
and Natural Resources, Office of Agricultural Information. 2
p. Revised ed. July 21. [Eng]
• Summary: The author concludes: “The soybean crop is
ready to be harvested in 120 to 150 days after planting,
depending upon the variety and the season when grown.
For general purposes, the crop can be harvested when
about 90% matured, especially when there is danger of bad
weather. If intended for seeds, however, the crop should be
thoroughly matured. In the absence of a binder the plants
may be pulled off and tied into small bundles. These bundles
may be set into stacks and threshed as soon as dry. The
Japanese portable rice thresher is also an efficient soybean
thresher. When there is danger of continuous rain the crop
should be harvested and placed in the shade before it gets
wet. At this stage, the soybean is easily spoiled; the beans
rot with great rapidity. Soybean for seed purposes should be
threshed as soon as practicable and the grains immediately
and thoroughly dried. The seeds which should be completely
air-dried are then stored in sealed containers. The straw
and other by-products of threshing should be spread in the
field for manurial purposes.” Address: Chief, Horticulture
Research Section, Bureau of Plant Industry, Philippines.
5426. DeKalb Agricultural Association, Inc. 1955? The story
of DeKalb. DeKalb County, Illinois. 28 p. Undated. 26 cm.
• Summary: Discusses the history of DeKalb from the
1920s through the 1940s. Contents: Foreword. 1910-1914–
Balanced prices but many problems... DeKalb County Soil
Improvement Association is organized [1912]. Organization
of DeKalb County Agricultural Ass’n [Association, 1917].
Charlie Gunn and Western Plowman [an open-pollinated
corn variety]. Enter Tom Roberts [he joined DAA in 1919
and soon realized the potential of hybrid corn]. Decision
to start inbreeding [in 1923 Henry C. Wallace, then U.S.
Secretary of Agriculture, spoke to the DeKalb Country
Farm Bureau and mentioned a new type of hybrid corn. In
1925 the first varieties were planted for inbreeding, in 1932
the first testing of a single cross was made, and in 1933 a
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large field was planted to this variety. It outyielded open
pollinated Western Plowman by 21 bushels per acre]. A new
venture almost fails [75 acres did poorly due to drought,
dust storms, and high temperatures. The new hybrid DeKalb
601 is created.] Growing pains. Rapid expansion [of hybrid
seed corn in the mid-1930s]. DeKalb’s dealer organization.
Sales districts organized. Advertising keeps pace. The 5-acre
contest [started in 1938]. Expansion of corn breeding.
Producing a quality product. Twenty years of experience.
DeKalb Chix Project begun [breeding hybrid chicks began in
Dec. 1944]. The latest DeKalb hybrid–grain sorghum [it will
be available for commercial planting in the spring of 1956].
Note: This is the earliest document seen (Dec. 2007)
concerning the company that became DeKalb Genetics.
5427. Wannamaker, John E. 1955? Soybeans: Quality seeds
in choice strains (Seed catalog, mail order). St. Matthews,
South Carolina. 4 p. 19 x 10 cm.
• Summary: On page 1 is a paragraph on each of the
following: Importance of soybeans, date of planting (May
20 to June 20), lime (to pH of about 6), fertilizer (potash
is very important), planting & cultivating, best variety, our
policy. “Importance of soybeans: Soybeans are gaining in
importance as a soil improving cash crop following fall
grain. The oil is of great importance. Soybeans are a very
valuable fall grazing crop for all livestock, turkeys, etc.”
“Our policy–We offer these choice seeds at reasonable
prices, making the cost of seeding an acre only about the
price received for a bushel of oil mill seed.
“Get dependable seed from the originator and breeder.
The crop and the year’s work depends on the quality of
planting seed–The cheapest seed often turns out to be the
most expensive.”
Page 2 lists varieties with a brief description of each:
“’CNS’–Strain 1–A good general purpose bean. Probably
most widely planted of the ‘CNS’ strains. The U.S.
Department of Agriculture Yearbook states that ‘CNS’ is
used by a number of breeders in their breeding work because
of its freedom from disease and other good qualities such as
high yield, uniformity, and considerable shatter resistance.
“’CNS’-24. Tall, especially good for hay. ‘CNS’-N–
Very prolific new strain. ‘J.E.W.’-5–High yielding oil bean.
Combines easily [easily harvested with a combine]. Suitable
for planting in corn and for this purpose is replacing Biloxi
to a considerable extent on account of its high yield.”
“Roanoke–Good early oil bean. Roanoke and
‘J.E.W.’-45 are high yielding, shatter resistant, easy to
combine. They make an ideal pair for spreading the harvest
time. ‘J.E.W.’–Otootan–Extra high yielding hybrid.”
Note: All these varieties except Roanoke were originated
by us.
Prices: (All varieties except ‘J.E.W.’ Otootan which is
$7.50/bu). 1-10 bushels for $4.00 per bu. 10-20 bu = $3.90.
20-50 = $3.80/bu.

On the back: “A Chinese writer 4000 years ago giving
descriptions for growing soybeans stated, ‘Plant the shu (or
bean) to moisture.’ This is still good advice.” Address: St.
Matthews, South Carolina.
5428. Croston, Clarence B.; Teeter, Howard M.; Cowan,
John C. Assignors to the USA as represented by the Secretary
of Agriculture. 1956. Unsaturated carboxylic acid polymers.
U.S. Patent 2,729,658. Jan. 3. 2 p. Application filed 17 Dec.
1951. [2 ref]
• Summary: Describes unsaturated carboxylic acid polymers
from various vegetable oils (incl. soybean oil), which are
useful as additives in asphalt road compounds. Address:
Peoria, Illinois.
5429. Mann, Godfrey E. Assignor to the USA as represented
by the Secretary of Agriculture. 1956. Acylated proteins.
U.S. Patent 2,729,628. Jan. 3. 3 p. Application filed 31 Oct.
1952. [4 ref]
• Summary: This invention relates to chemically modified
long chain polypeptides, such as proteins, having an
unusually high intrinsic viscosity. This viscosity of natural
proteins of soybeans is doubled by peptizing. The products
are useful in the production of synthetic textile fibers.
Address: New Orleans, Louisiana.
5430. Glabe, Elmer F.; Goldman, P.F.; Anderson, P.W.; Finn,
L.A.; Smith, A.K. 1956. Uses of Gelsoy in prepared food
products. Food Technology 10(1):51-56. Jan. [15 ref]
• Summary: “Gelsoy, a bland-tasting water-soluble
proteinaceous product isolated from soybean meal,
shows promise as a water-binding material in prepared,
comminuted meat products, such as frankfurters, meat loaf,
and canned meat... A spray-dried mix consisting of Gelsoy,
nonfat dry milk solids, sugars, vegetable oil, vegetable gum,
and modified starch, when reconstituted with water is frozen
directly without further homogenization to provide a lowfat frozen confection of good quality and flavor.” Address:
1-4. Food Technology, Inc., Chicago, Illinois; 5. Northern
Regional Research Lab., Peoria, Illinois.
5431. Jensen, E.H.; Lambert, J.W.; Caldwell, A.C.;
Kernkamp, M.F. 1956. Soybeans for Minnesota. Minnesota
Agricultural College, Extension Bulletin No. 134. 20 p. Jan.
Revised. Earlier versions: 1934, March 1947.
• Summary: Contents: Introduction. Growing, harvesting,
storage: Choosing the variety, seedbed preparation,
fertilization, inoculation with nitrogen bacteria, seed
treatment, planting (time, row spacing, rates, depth),
weed control, harvesting, storage. Soybeans and the soil:
Adaptation, effect on the soil (chemical, physical), cropping
sequences. Special uses: Emergency hay crop, silage, grain
for feed. Diseases of soybeans: Summary.
This Extension Bulletin begins: “Soybeans were a minor
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Minnesota crop only 15 years ago. Today they rank among
the state’s top cash grain crops. Where production totaled
only about 800,000 bushels in 1940, more than 45 million
bushels were produced in 1955. The same period saw a shift
in emphasis in soybean production. Three-quarters of the
1940 acreage was grown for hay. All but an insignificant part
of 1955’s two-and-a-quarter million acres was grown for
seed and grain.
“There were many factors contributing to this rapid
expansion of soybean production in Minnesota. Some of
them were:
“1. Wartime and postwar needs for domestic oils.
“2. Greatly expanded uses of soybean oil meal in
livestock and poultry feeds.
“3. Availability of new and improved varieties.
“4. Realization that soybeans can be produced rather
easily without costly additions to existing farm equipment.
“5. Realization that soybeans can help smooth out the
labor peaks during the production season.
“6. The fact that soybeans can provide a cash crop which
is often more profitable than barley, oats, or flax.
“Almost all of the soybean crop, other than seed held
back for planting, finds its way into the processing [crushing]
plants.
“Oil and meal are the two principal soybean products.
Oil makes up a sixth or more of the bean and usually
brings two to three times as much per pound as the meal.
Soybeans of a high oil percentage are, accordingly, preferred
by processors. Oil percentages will vary not only with the
variety, but also with the location and year in which the
soybeans are grown.
“Much of the oil produced goes into human foods
such as shortenings, margarines, and salad oils. There are
important industrial uses for soybean oil, however, in paints,
soaps, linoleum, synthetic resins, and similar products.
“A very high proportion of the soybean meal produced
is used for animal feeds. It is of special value because of
its high percentage of digestible protein. Relatively small
amounts of the meal are used in human food or in such
industrial products as plastics, glue, and emulsifiers.”
Address: Minnesota.
5432. Strayer, George M. 1956. We must remember: U.S.
soybeans are food for the Japanese. Soybean Digest. Jan. p.
8-10.
• Summary: This is the first in a series of reports by the
editor covering his recent marketing study for the USDA
in East Asia. Above all, Japan wants clean soybeans from
the U.S., with less foreign material. New U.S. standards
allow No. 2 soybeans to contain up to 2% foreign material.
U.S. standards classify all particles of soybeans which go
through a 8/64-inch round hole screen as foreign material.
Manchurian standards classify such broken particles of
soybeans as unsound soybeans but not as foreign material.

An estimated half of U.S. foreign material is these
broken particles–which still end up making adequate soy
products. “Because Manchurian [soy] beans have for years
arrived with a foreign material content of ½% or less, the
approximately 3,000 oil mills, 6,000 soy sauce plants, 5,000
soy paste [miso] plants and the 50,000 tofu or soybean curd
plants in most cases do not have cleaning facilities... The
role played by milk, meat, and eggs in the diets of America is
taken by soybeans in the diets of Japan.” The industries that
uses soybeans are well organized, and each has its own trade
association.
Photos show: (1) Strayer with the heads of the Yokkaichi
oil mill and the Japan Oil and Fats Manufacturers Assoc. (2)
The plant of the Hohnen Oil Co. at Shimizu which processes
only soybeans into edible oil, glue, flour, and flakes for
miso and tofu production (capacity 300,000 tons/year). (3)
K. Sugiyama, chairman of the board of Hohnen Oil Co.
receiving a medal. (4) Three men examining soybeans at the
Takeya miso plant. (5) A cover photo shows a shipload of
U.S. soybeans under new standards docks at the Ajinomoto
plant in Yokohama, Japan.
5433. Courier (Champaign-Urbana, Illinois). 1956. ICIA
honors Woodworths at banquet. Feb. 2. p. 3. Thursday.
• Summary: Last night the Illinois Crop Improvement
Association, at its banquet (attended by 250 persons) in
the Illini Union, honored Prof. C.M. Woodworth, chief,
plant genetics division of the University of Illinois Dept. of
Agronomy. Mrs. Woodworth was also present and honored.
Prof. Woodworth, who has served for many years on the
ICIA Advisory Board, is retiring from the university faculty
in September.
Born in 1888 in Canton, Fulton County, Illinois, Dr.
Woodworth was reared in Oklahoma. He graduated from
high school in Oklahoma and received his bachelor’s degree
from Oklahoma A&M University. But he earned his masters
and PhD degrees from the Univ. of Wisconsin. Before
joining the faculty of the University of Illinois in 1920,
he taught agronomy at South Dakota State College and at
the University of Wisconsin; he also served as an assistant
pathologist in genetics for the USDA.
At the Univ. of Illinois his “scientific achievements in
the field of plant genetics are the development of the Chief,
Illini, and Viking soybean varieties. he has also been closely
identified with the rapid development of hybrid corn in
Illinois.”
5434. Courier (Champaign-Urbana, Illinois). 1956.
Woodworths feted (Photo caption). Feb. 3. p. 8.
• Summary: Mr. and Mrs. Woodworth were honored
by approximately 250 members of the Illinois Crop
Improvement Association at a banquet at the Illini Union.
The large photo shows Emil Haudrich, Mr. and Mrs. Joseph
Mountjoy, and Mr. and Mrs. Woodworth, all standing. Dr.
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Woodworth, a member of the ICIA Advisory Board, plans to
retire next September as head of the plant genetics division
of the Univ. of Illinois department of Agronomy.
5435. Johnson, Herbert W. 1956. Re: Soybean variety Pando.
Letter to Mr. R.L. Bernard, Urbana, Illinois, and Dr. C.R.
Weber, Feb. 6. 1 p. Typed, with initials on letterhead.
• Summary: “Dear Dick and Bob: I am sending you under
separate cover some seed of the Pando variety named by the
Horticultural Department of New Hampshire in 1949. The
original seed was brought from Korea in 1947 by Professor
Meader of the Hort. Dept. at New Hampshire.
“I supposed Dick will want to add this variety to his
variety collection and Bob may wish to evaluate it for
vegetable purposes. It is reportedly quite similar to Sac. If
either of you grow this variety in 1956, I shall appreciate
your opinion as to how closely it resembles Sac.”
Handwritten note by Richard Bernard (Sept. 1999)
on letter in pencil: “This is all that is in the ‘Pando’ folder.
Probably the same as PI 159764.” Address: Research
Agronomist, Forage and Range Section, United States Dep.
of Agriculture, Agricultural Research Service, Field Crops
Research Branch, Beltsville, Maryland.
5436. Agricultural Research (USDA). 1956. Widespread
search is underway for the threatening soybean cyst
nematode,... 4(8):16. Feb.
• Summary: “... which was first found in this country in
1951.
“So far as we know, it’s still confined to its original area
of about 900 acres near Castle Hayne, New Hanover County,
North Carolina. However, regulatory officials of USDA and
the North Carolina Department of Agriculture aren’t taking
chances. They’re resurveying the Castle Hayne area to see
whether the pest has spread. They’re spot-checking up to 50
miles from there–in fact, wherever they think the pest might
have been moved by the transfer of plant material, soil, or
machinery.
“Regulatory personnel, agronomists, and plant
pathologists in soybean areas everywhere have been alerted
to report for careful investigation any unexplained damage
to soybeans. Regulatory problems raised by the nematode’s
presence in this country are also being investigated.
“The soybean cyst nematode yellows and dwarfs
soybean plants. It’s one of the microscopic organisms often
called ‘eelworms’ or ‘thread-worms.’ We’re especially
concerned because cyst-forming types are usually very
persistent–extremely hard to kill. The mother nematode
changes her body into a heavy-walled egg case or cyst that
keeps eggs alive for years and ready to emerge at the proper
signal.
“The golden nematode of tomatoes and potatoes, for
example, can survive over 9 years this way. The sugar-beet
nematode, also a cyst-forming type, can be starved out by a

proper 3- or 4-year rotation.
“Survivability and other characteristics of this pest are
being studied by ARS and North Carolina experiment station
researchers. They hope to find some weakness in the pest that
will enable us to control it.”
5437. Pieterse, P.J.S.; Andrews, F.N. 1956. The estrogenic
activity of alfalfa and other feedstuffs. J. of Animal Science
15(1):25-36. Feb. [22 ref]
• Summary: The authors extracted soybean and cottonseed
meals with 95% ethanol and incorporated the extracts into
a ration for mice at a level equivalent to feeding the meals
as the sole source of the diet. Both meals gave positive
estrogenic responses as measured by increase in uterine
weights. Data for feeding the alcoholic extracts at lower
levels, however, are not reported.
The estrogenic activity of alfalfa was compared at
different stages of maturity in four crops. “Significant
estrogenic activity was detected in ladino clover, red clover,
birdseye trefoil, wheat, rye and oats. The samples of sweet
clover, soybean plant, brome grass, fescue and orchard grass
did not contain detectable estrogenic activity... Soybean
oil meal and moldy corn contained detectable estrogens.”
Address: Indiana (Purdue) Univ. Agric. Exp. Station.
5438. Soybean News (NSCIC). 1956. Indiana’s 50-bushel
soybean club. 7(3):1. Feb.
• Summary: “Fifty-four Indiana farmers competing in the
annual state soybean growing contests since 1954 have
grown 50 or more bushels of soybeans to the acre. No other
soybean state can boast such a record. And three of these
farmers have certified records of 60 or more bushels per
acre. Thus Indiana has also a ‘60-Bushel Soybean Club.’
How does Indiana do it with usually more than 100 farmers
competing for the championship yield? The answer is simple.
It is Keller Beeson.”
5439. Doherty, Lawrence. 1956. Retiring Prof. Hackleman
cited for soybean growth. Courier (Champaign-Urbana,
Illinois). March 23. p. 26.
• Summary: Production of soybeans in Illinois has risen
rapidly since Jay C. Hackleman arrived at the University
of Illinois 36 years ago, in 1919. He deserves much of
the credit. As professor of crops extension, department of
agronomy, he helped developed the soybean industry by
research and education. Many new uses for soybeans are
now being found by the testing laboratories–uses that he did
not foresee in 1919. He plans to retire Sept. 1.
He began working with soybeans at the University of
Missouri. Oats were a major crop then, but the replacement
of horses by tractors caused the demand for outs to fall.
Farmers began searching for a new commercial crop, and the
answer was soybeans. “When the first carload of soybeans
was processed in East Chicago in the early 1920s there were
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few buyers.” But by the late 1930s, half of all U.S. soybeans
were produced in Illinois.
“Prof. Hackleman credits Joseph E. Wing, noted
agricultural lecturer, for giving him the incentive to launch
a career in agronomy. Wing’s picture of the need for college
trained agronomists induced Hackleman to leave his Rush
County, Indiana, farm in 1906 for Purdue University. After
graduation he went to Missouri to teach.”
There follows a good biography. He and his wife,
Lorraine, live at 1205 S. Orchard St. They have three
children: Russell (Des Moines, Iowa), Kent (Charleston,
West Virginia), and Ruth Ellen Woods (College Station,
Texas). A portrait photo shows Hackleman.
5440. American Soybean Association. 1956. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Advertisers’ index. 22 cm.
• Summary: Under the heading “Canadian production” are
three tables (p. 30) with the following titles: (1) “Production
of soybeans in Canada, 1942-1955.” For each year gives
acreage, yield per acre, and total production–which was
5.650 million bushels in 1955.
(2) “Production of soybean oil and oilcake in Canada.”
For each crop year from 1943-44 to 1954-55 gives soybeans
crushed (bushels), oil produced (tons), and oilcake and meal
produced (short tons). The crush increased from 241,315
bushels the first crop year to 10,211,418 bushels the last year.
(3) “Soybean production, utilization and value, Canada.”
The columns are: (1) Year beginning Aug. 1, from 1936 to
1955. (2) Production. Statistics for early years are given:
248,000 bu in 1936. 159,000 bu in 1937. 204,000 bu in
1938. 215,000 bu in 1939. 233,000 bu in 1940. 217,000 bu
in 1941. 872,000 bu in 1942. Footnote: “With the exception
of the period 1943-45 when small quantities were grown in
Manitoba and British Columbia, the production of soybeans
in Canada has taken place in the province of Ontario.” (3)
Imports. Increased from 7,000 bu in 1936 to 7,683,000 bu in
1954. Imports dropped sharply during the years 1940-1942.
(4) Supplies (1,000 bu). (5) Exports of soybeans. Started in
1953 with 568 (units not given), increasing to 905 in 1954.
(6) Farm value of production. Increased from $1,509,000 in
1942 to $11,857,000 in 1954. (7) Processed for oil and meal
(000 bu). (8) Soybean oil produced (000 lb). (9) Soybean
oilcake produced (short tons). Address: Hudson, Iowa.
5441. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1956.
Results of the Cooperative Uniform Soybean Tests, 1955:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 177. March.
124 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1955%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.

Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform test, Group I. Uniform test, Group II. Uniform
preliminary test, Group II. Uniform test, Group III.
Uniform preliminary test, Group III. Uniform test, Group
IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Grant, a new soybean variety, was released in the fall
of 1955. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
5442. Freeman, J.F.; Phillips, S.H.; Doll, E.C.; Richards,
H.R. 1956. Results of the Kentucky soybean variety
performance and fertilizer tests, 1955. Kentucky Agricultural
Experiment Station, Progress Report No. 37. 7 p. March.
• Summary: Recommended Varieties: Clark, Wabash,
Lincoln–In Northern and Eastern Kentucky. Clark, Perry,
Ogden–In Southern and Western Kentucky.
“Recommended Soil Treatment: If quick tests indicate
that the soil is moderately or strongly acid use ground
limestone at rate of 2 or 3 tons per acre respectively; if low
in available phosphorus use fertilizers to supply up to 80
pounds of P2O5 per acre; and if low in available potassium
use fertilizers to supply up to 80 pounds of K20 per acre.
Apply limestone tea fertilizers either before or after plowing.
To avoid injury to seedling soybeans, do not drill fertilizer
in contact with the seed. Soybeans respond well to the use
of needed lime and fertilizers on other crops in the rotation
ahead of the soybean crop.” Address: Univ. of Kentucky,
Lexington.
5443. Hartwig, Edgar E.; Bounds, Elaine; Edwards, C.J., Jr.
comp. 1956. Results of the Cooperative Uniform Soybean
Tests, 1955: Part II. Southern States. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 178.
March. 146 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/56soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel. Introduction.
Location of cooperative nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group
VII. Uniform test, Group VIII. Address: 1. Agronomist; 2.
Clerk-Stenographer; 3. Agricultural Aid. All: Stoneville,
Mississippi.
5444. Krober, Orland A. 1956. Methionine content of
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soybeans as influenced by location and season. J. of
Agricultural and Food Chemistry 4(3):254-57. March. [14
ref]
• Summary: Different soybean varieties contain different
amounts of methionine. “The strain Clark was significantly
higher in methionine content than either of its parents,
indicating transgressive segregation within the Lincoln x
Richland cross. It should be possible to develop varieties
high in methionine content by plant breeding.” Address:
Field Crops Research Branch, ARS, USDA, Urbana, Illinois.
5445. Soybean Blue Book. 1956. Production, exports soy
flour and grits, U.S.A., 1935-1955 (1,000 lbs.). p. 43.
• Summary: This table has 6 columns: (1) Year beginning
Oct. 1. Production: (2) Full fat products. (3) Low fat
and defatted products. (3) Total production. Exports:
(4) Commercial (includes exports under the Lend Lease
program). (5) Military (for relief feeding in Europe after
World War II). (6) Total exports.
(1) The first statistics for production of full fat soy
flour are 28,000,000 lb in 1941-42. This increases to a
peak of 90,600,000 lb in 1942-43, then decreases steadily
to 50,914,000 in 1945-46, falling to an all-time low of
7,746,000 lb in 1947-48. After that, from 1948-49 to 195354 it averages about 11,173,000 lb per year. (2) The first
statistics for production of low fat and defatted soy flour
and grits are 56,125,000 lb in 1941-42. This increases to
181,000,000 lb in 1942-43, then decreases to an all-time low
of 72,715,000 lb in 1944-45. After the war, as relief feeding
in Europe accelerates the figure increases to 322,761,000 lb
in 1945-46, rising to an all-time peak of 667,633,000 lb in
1947-48. After that, from 1948-49 to 1953-54 it averages
about 126,168,000 lb per year.
(3) Total U.S. production of soy flour and grits. The first
statistics, from 1935-36 are for 22,000,000 lb increasing
to 50,000,000 lb in 1940-41–before the start of World War
II. The figure jumps to 84,135,000 in 1941-42, increases
to 271,600,000 lb in 1942-43, then decreases to an all-time
low of 116,640,000 lb in 1944-45. After the After the war,
as relief feeding in Europe accelerates the figure increases
to 373,675,000 lb in 1945-46, rising to an all-time peak of
675,379,000 lb in 1947-48. After that, from 1948-49 to 195354 it averages about 137,341,000 lb per year.
(4) Commercial exports of soy flour and grits: The first
statistics are for 22,971,000 lb in 1942-43. This quickly
rises to 100,540 lb in 1943-44, hitting a wartime peak of
183,642,000 lb in 1945-46. After the war, this export figure
reached a peak of 479,674,000 lb in 1947-48, then dropped
dramatically, with no exports reported in 1950-51. After that,
from 1951-52 to 1954-55 it averages about 6,075,000 lb per
year.
(5) Military exports: Figures are given for only four
years: 14,374,000 lb in 1944-45. 3,604,000 lb in 194546. 125,223,000 lb in 1946-47 (the peak military year).

74,879,000 lb in 1947-48 (the last military year).
(6) Total exports: Figures are given for only seven years,
including four years when there were both commercial
and military exports. During these four, the peak year was
1947-48 when 554,500,000 lb were exported; the next most
important year was 1946-47, when 241,037,000 lb were
exported.
Notes on sources at bottom of table. Production statistics
based on reports of the soy flour Association [sic, Soy Flour
Association, Chicago, Illinois] supplemented by information
furnished by the War Food Administration for 1935-48 and
the Bureau of Census for 1949 to date. Date for 1935-41
are rough approximations used during the war years, since
no exact data were available. Data for commercial exports:
Reported by the Bureau of the Census–not available prior
to 1943. Thus the first figure is for Jan. to Sept. 1943 only.
Includes exports under the Lend Lease program. Shipments
for military relief feeding furnished by the National Military
Establishments for 1944-46 and by the Bureau of the Census
for 1947. Beginning with Jan. 1948 military exports are
included with commercial exports. The export figures do not
include purchases by the military for its own use. Compiled
by the Agricultural Marketing Service, USDA.
Note 1. These statistics relate to Soya Corporation of
America, Dr. Armand Burke, and Dr. A.A. Horvath; they
made only full fat soy flour.
Note 2. The Soy Flour Association existed from 1936 to
1949–as part of the National Soybean Processors Association
(NSPA).
5446. Staniforth, David W.; Weber, Charles R. 1956. Control
of annual weeds in soybeans. Soybean Digest. March. p.
10-11. Publication No. 278 of the U.S. Regional Soybean
Laboratory.
• Summary: Timely, repeated, and thorough cultivation is
still the most effective method of annual control in soybeans.
“Soybeans have long been recognized as good
competitors with weeds. Their ability to shade out small
weeds quickly has made soybeans an excellent smother crop
for various perennial and annual weeds. Under average to
good conditions of production, cultural operations permit
soybeans to become established at the expense of weeds, and
surviving infestations are generally dominated by the beans
over most of the growing season.
“When this happens, losses in bean yield may be
appreciable but not in the nature of a crop failure. The
major concern of soybean producers is not the large weed
infestation resulting from gross neglect, but moderate to
light infestations. These very often survive a good program
of cultural control and frequently interfere with harvesting
operations as well as producing seeds which further infest
the soil.
“Modern soybean production methods utilize many
cultural practices which result in good control of annual

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2000
weeds. Among these are good crop rotations and fertilization,
good seed bed preparation, proper choice of varieties and
planting rates, and timely and effective cultivation. When
maximum results are obtained with these operations,
infestations which survive may be so small that they
present no serious hazard to bean production. Whenever
these practices are not fully effective, serious infestations
may survive. The yield reducing potential of surviving
infestations must be considered in relation to the further cost
of their elimination, either by extra cultivation operations, by
the use of herbicides or by a combination of both.
“Experiments conducted recently in Iowa measured
yield losses resulting when annual weeds grew in
competition with soybeans. Beans and weeds were grown
together in drilled rows, 40 inches apart. Infestations of
green and yellow fox-tail, smartweed, velvetweed and
various pigweed species were maintained at levels closely
approximating conditions observed in many soybean fields.
Yield comparisons were made between weed-free and weedinfested experimental plots grown over a range of moisture,
soil and temperature conditions encountered in the different
seasons at several locations in central and north central Iowa.
“Moderate weed infestations reduced soybean yields an
average of 3 to 4 bushels per acre. In any particular season
the extent of bean yield loss was roughly proportional to the
growth of weeds; greatest yield losses were associated with
heaviest weed growth. Broadleaf species such as smartweed,
velvet-weed, and pigweed reduced bean yields a little more
than comparable infestations of yellow and green fox-tail.
“Poor Stands: When stands of beans fell below 10 plants
per foot of row, bean losses from weeds increased markedly.
Bean losses from these annual weeds were slightly less in a
dry season than in a relatively wet one. Under dry conditions
beans competed very well with weeds, and tended to crowd
out the weeds early in the season. In wet seasons the growth
of beans and weeds was good during the early part of the
season, and when a dry period occurred in midsummer
sizable bean yield reductions resulted.
“Herbicide Limitations: Such experiments not only
demonstrate the importance of weeds in soybean production,
but emphasize the need for effective cultivation programs,
and indicate some possible limitations in the potential role
of herbicides for soybeans. Economical and practical control
of annual weeds in soybeans demands a thorough job of
cultural control. In many instances this may be sufficient
from a practical point of view. Inherent in such a program is
the timely and effective use of the rotary hoe to destroy very
small weed seedlings in either rowed or solid drilled beans,
followed by effective shovel cultivations in rowed beans.
“Weed control practices prior to seeding must include
a seed bed preparation program designed to destroy one
or more crops of germinating weeds before the beans are
planted. Sometimes the failure of cultivation to control
annual weeds results from the occurrence of rainfall and wet

soil conditions which interferes with the timeliness of early
cultivations.
“To date, attempts to use herbicides as a means of
controlling weeds during periods of wet weather, have
met with only limited success. Several rather promising
herbicides have been tested for annual weed control
in soybeans, and further progress may be expected in
this connection. Successful utilization of herbicides for
annual weed control in soybeans requires more than the
development of a suitably selective herbicide. The herbicide
should be adapted to current methods of soybean production,
the cost should not be out of line with expected economic
return, crop injury must be at a minimum and the herbicide
should be utilized as a supplement to cultivation and not
as a complete substitute. There is little point in substituting
a rather expensive herbicide treatment for a relatively
cheap cultivation. There is much to be said, however, for
supplementing a good cultivation program with an effective
and relatively cheap herbicide.
“In recent years numerous herbicides have been
evaluated as pre-emergence sprays for soybeans under a
range of weather conditions common to Iowa. Among the
herbicides tested have been various formulations of 2,4-D,
amine salt formulations of dinitro-o-sec-butyl phenol, several
CIPC materials, naphthyl phthalamic acid, and more recently
a few chlorinated acetamide formulations. Each of these
herbicides has shown considerable promise under certain
crop and weather conditions. However, when wet weather
hampered early cultivation the rates of herbicide application
required for adequate weed control produced varying degrees
of bean injury.
“Thus, it appears that the use of herbicides for the
control of annual weeds in soybeans is limited by a number
of practical considerations. Under many conditions of
soybean production with moderate infestations of annual
weeds, the use of a perfect herbicide as a supplement to
cultivation might be expected to return an average yield
increase of 3 or 4 bushels. Many of the effective herbicides
currently available usually cause some bean injury when
used under wet conditions.
“The margin of use for herbicides is further narrowed
by the fact that many weeds which survive the present
average job of cultivation might be further reduced by more
thorough, timely cultivation early in the season, using the
rotary hoe or other shallow cultivation implements. The
actual cost to a producer of a single rotary hoe operation
is probably very close to 75¢ per acre. Substitution of
herbicides for one or two such operations does not appear
to be economically practical with the present prices of
herbicides.
“The cost of the herbicide treatment may be reduced
by band applications over the bean rows. Such methods of
application, however, require considerable care in execution,
and do not materially reduce the need for cultivation,
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since the area between the rows must be cultivated early
if later shovel cultivations are to be fully effective. Future
developments in herbicide technology may well result in a
herbicide which is completely selective and well within the
economic limits outlined above. For the present, however,
control of annual weeds in soybeans can be most effectively
and economically achieved by timely, repeated and effective
cultivation operations. Such a program should include the
practices shown in the box.”
The box (sidebar)–”An Effective and Economical
Program of Weed Control:
“1–Maintenance of soil fertility and long term control of
weeds by the use of adequate crop rotations.
“2–Proper sequence of timing of land preparation and
seeding, which will permit the destruction of one or more
crops of annual weeds prior to seeding.
“3–Seeding of beans at a rate and at a time when soil
temperatures are warm enough to insure rapid emergence of
beans ahead of weeds.
“4–Timely and repeated use of the rotary hoe or other
shallow cultivation implements on rowed or solid-drilled
soybeans to kill germinating weeds while they are still ‘in
the white.’ Proper speed and weighting of shallow tillage
implements are essential.
“5–A careful followup program of shovel cultivations
in row planted beans, to complete the job of weed control.”
Address: 1. Associate Prof. of Botany and Plant Pathology
and Agronomy (Farm Crops), Iowa State College.
5447. Strayer, George M. 1956. Communist China courts
Japanese soybean market. Foreign Agriculture (USDA
Foreign Agricultural Service) 20(3):6-7. March.
• Summary: “The Communist Chinese are carrying on
vigorous promotional campaigns to regain the markets
China once held in Japan. I saw an example when I was
in Tokyo recently. It was the Chinese Trade Fair. One of
the commodities most strongly featured at this fair was
soybeans. U.S. soybean growers and exporters may well look
closely at this Chinese effort, for Japan is one of their best
markets.
“Featured immediately inside the entrance to the
auditorium was a large display of Chinese and Manchurian
soybeans and soybean products. The placement of the
soybean exhibit, and the way it was emphasized, left no
doubt in the minds of the thousands of people attending that
Communist China is actively promoting the Japanese market
for its soybeans. Beside large piles of soybeans, carefully
selected for quality and freedom from foreign material, were
baskets containing samples of varieties produced in the
different areas and of types of soybeans available. These led
the visitor into an extensive display showing various kinds of
crude, refined, and semi-refined soybean oil, and to extensive
displays of soybean cake and meal, all carefully selected and
displayed in a manner to convince the average Japanese that

Communist China is the logical source of superior quality
soybeans for food purposes.
“Promoted extensively among the Japanese population
of the Tokyo area, this Chinese Trade Fair drew, according
to published figures, an average of 30,000 persons per day
during the week, and an average of 80,000 persons on each
Saturday and Sunday throughout the month.
“Traditionally the Japanese soybean market has been
supplied from Chinese and Manchurian sources. Annual
prewar imports were as high as 800,000 metric tons of
whole soybeans and 1,000,000 tons of soybean cake and
meal. During an average year, Japanese buyers took over 50
percent of all soybeans and soy bean cake exported. After
Japan marched into Manchuria the Japanese confiscated a
large portion of the crushing capacity located at ports such as
Darien. Those same plants have now been taken over by the
Communist Chinese. Apparently they have not yet reached
prewar production levels, for since the war exports have been
limited to soybeans alone. No Chinese or Manchurian meal
or cake has reached world markets.
“Since 1945 the major part of Japan’s soybean ports has
come from the United States, first in shipments by the Army
of Occupation, then in foreign aid programs, and recently in
outright purchases for dollars. As the Japanese dollar position
has improved, the tonnage figures for soybean imports have
pushed upward, until during the 1951 U.S. soybean year
Japan imported approximately 20 million bushels of U.S.
soybeans as against its total imports of slightly over 26
million. The remaining imports were divided between Brazil
and Manchuria.
“There is considerable interest among certain Japanese
groups in restoring the soybean market to Manchuria and
China, as a means of reopening markets in those areas
for Japanese goods. Certain import firms greatly desire to
channel their trading in the direction of Communist China;
Japan, with bulging cities, active factories, and rapidly
increasing production of heavy and consumer goods, feels it
must exploit every possible market opportunity.
“The Communist Chinese are doing everything in their
power to encourage this trade. Continual streams of Japanese
merchants, professional men, government employees,
educators, and members of the Japanese Diet are being taken
on all-expense-paid trips to Peking, and every effort is made
to convince them that the old ‘Asia for the Asians’ policies
must be restored.
“Soybeans happen to be one of the few commodities that
Communist China has in quantity and that the world wants.
True, according to information I was able to pick up from
a wide range of sources in Japan and also in Hong Kong,
Manchurian production has not yet reached prewar levels.
Some soybeans have entered European markets, and a rather
sizable quantity has gone to Japan. However, information
obtained from men who have visited interior China and
Manchuria recently, and who were familiar with those
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territories before the war, indicates that both Communist
China and the European satellites are placing great emphasis
on human nutrition and that Iron Curtain countries are
using more soybean oil and soybean protein than they did
previously. In addition, it appears that Manchurian beans are
being traded to satellite countries for consumer goods and
essential or strategic materials, on a barter basis, and that
some of the Manchurian beans reaching world markets are
actually sold by the recipient nations.
“The Japanese soybean market is tremendously.
important both to the U.S. farmer and to the U.S. exporter.
As acreage has been removed from production of crops that
are in surplus, some of it has been transferred to soybean
production in both the Midwest and Midsouth areas of the
United States.
“Japan has become the biggest export customer for
U.S. soybeans. About 20 percent of our 1951 soybean crop
entered export markets, and about a third of this tonnage
went to Japan. The Japanese imports have not yet reached
their maximum, as food-product plant capacities and
retail markets will absorb considerably larger quantities of
soybeans than are now reaching Japan.
“Oil millers in Japan like American soybeans, which
contain decidedly more oil than the Manchurian or Brazilian
beans. But they object strenuously to the foreign material
content of U.S. deliveries and as I visited about 15 of these
plants I observed that there was some basis for protest. We
also have a problem in the delivery of green seed-coated
soybeans as yellow beans. Neither of these problems is
insurmountable–both are man-made and thus open to manmade solutions.
“U.S. soybeans are selling today at a cheaper price
delivered to Japanese ports than soybeans from any other
origin. If we will solve our problems of quality we can,
in my personal estimation, retain our present market for
American soybeans in Japan–and we can share in the
expansion of Japan’s soybean imports which will come in
future years. I am convinced that the growers and handlers of
this crop, with this huge market potential at stake, will take
the necessary steps.”
Photos: (1) A large and ornate container of Chinese
soybeans. The caption: “This pyramid of selected
Manchurian soybeans was the first display to greet visitors
at the Communist China Trade Fair in Tokyo.” (2) “Wheels
of soybean cake from Communist China’s processing plants
were displayed at the fair. Before the war, Japanese soy food
manufacturers imported from China as much as a million
tons of soy cake each year.” (3) “Also shown were soybean
cake and oil in various stages of crushing operations,
together with bags of the raw product in the background.”
Address: American Soybean Assoc.
5448. Courier (Champaign-Urbana, Illinois). 1956. ICIA
honors Hackleman for work, counsel. April 12. p. 18.

• Summary: J.C. Hackleman has been named an honorary
member of the International Crop Improvement Association.
He was director for many years. He has also been a
“mainstay” of the Illinois Crop Improvement Association for
more than 30 years.
5449. Agricultural Research (USDA). 1956. Double
cropping... Why and how: Work in two southern states has
brought some practical advances. 4(10):6-7. April.
• Summary: Six years of trials with soybeans and small grain
in the North Carolina Coastal Plain and Mississippi Delta
regions have demonstrated the feasibility of double cropping.
5450. Bernard, R.L.; Cartter, J.L. 1956. Five years of
tests of soybean varieties for Illinois. Illinois Agricultural
Experiment Station, Circular No. 760. 12 p. April.
• Summary: Contents: Introduction. Method of testing:
introduction, yield, maturity, lodging, height, seed quality,
chemical composition, Soybean varieties: introduction,
choosing an adapted variety, varieties recommended for
Illinois (Blackhawk, Harosoy, Hawkeye, Adams, Lincoln,
Clark, Wabash, Perry). Other varieties [not recommended
in Illinois] (Chippewa, Monroe, Earlyana, Korean {or Early
Korean}, Richland, Bavender Special, Dunfield, Illini, Chief,
Cypress No. 1, Dorman, S100, Smith Super, Ogden, Lee).
In short: Twenty-one varieties of soybeans were
tested in Illinois. Information is given on seed yields, seed
quality, protein content, oil content, plant heights, lodging
tendencies, and relative rates of maturity.
Tables: (1) Soybean yield trials: seven locations in
Illinois, 1951-1955; averages of four replications (varieties
listed in order of maturity, early to late).
(2) Yields of late-maturing varieties: Ullin 1954-55;
Miller City, 1955 (Averages of four replications, 1954; 3
replications, 1955).
(3) Yields, some plant characteristics, and seed content:
varieties tested in North-Central Region (Averages of 5
years, 1951-1955, at 12 to 25 locations).
(4) Origin and identifying characteristics of some
soybean varieties (the 8 recommended varieties plus 15
“other varieties”). For each variety is given: Variety name.
Parentage or origin. Year released. Flower color. Pubescence
color (Footnote: short hairs on leaf, stem, and pod. Color
best observed on mature plants). Seed scar [hilum] color.
Footnote: Seed coats of all varieties listed are light yellow,
except Ogden which is light green.
A photo shows “Seeds of 8 recommended varieties”
(9 seeds of each): Blackhawk, Harosoy, Hawkeye, Adams,
Lincoln, Clark, Wabash, and Perry. Address: Both: U.S.
Regional Soybean Lab. and the Illinois Agric. Exp. Station,
Urbana, Illinois.
5451. Collins, F.I.; Sedgwick, V.E. 1956. A rapid
spectrophotometric method for determining the linoleic and
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linolenic acid components of soybean oil. J. of the American
Oil Chemists’ Society 33(4):149-52. April. [7 ref]
• Summary: “The A.O.C.S. tentative method CD-7-48 (1),
when used for analyzing soybean oil, can be simplified in the
type of glassware used, in the procedure of isomerization,
and in the method of obtaining the specific absorption of
ultraviolet light.”
The new method is described in detail. Address: USDA,
Urbana, Illinois.
5452. Kanrich: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1956. Seed color:
Yellow, hilum yellow.
• Summary: Sources: Soybean Digest. 1956. “New vegetable
varieties.” April. p. 6. Kanrich is one of two new “edible
soybean varieties.” “Agronomist Charles R. Weber, a joint
employee of Iowa State College and USDA’s Agricultural
Research Service, has been primarily responsible for the
development of the new varieties.” Kanro was the ediblesoybean parent of Kanrich.
Weber, C.R. 1966. “Registration of Kim and Kanrich
soybeans.” Crop Science 6(4):391. July/Aug. Kanrich has
a yellow seed coat with a yellow hilum, purple flowers and
gray pubescence. Yellow cotyledons. Yield: 2,046 lb/acre.
Shattering percentage: 0. Seed size: 25.6 gm per 100 seeds.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Kanrich is (Kanro x Richland) x Kanro.
Maturity group II. Address: USA.
5453. Kim: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1956. Seed color:
Green, with black hilum.
• Summary: Sources: Soybean Digest. 1956. “New vegetable
varieties.” April. p. 6. Kim is one of two new “edible
soybean varieties.” “Agronomist Charles R. Weber, a joint
employee of Iowa State College and USDA’s Agricultural
Research Service, has been primarily responsible for the
development of the new varieties.” Sac was the vegetablesoybean parent of Kim,
Weber, C.R. 1966. “Registration of Kim and Kanrich
soybeans.” Crop Science 6(4):391. July/Aug. Kim has a
green seed coat with a black hilum, purple flowers and
brown pubescence. Yellow cotyledons. Yield: 2,016 lb/acre.
Shattering percentage: 0. Seed size: 28.4 gm per 100 seeds.
Address: USA.
5454. McKinney, L.L.; Cowan, J.C. 1956. Need for research
on soybean oil meal. Soybean Digest. Part I. April. p. 14-16;
Part II. May. p. 14-16, 18. [60 ref]
• Summary: Contents: Part I: Introduction. Vitamins:

Known, unknown. Estrogenic activity. Saponins. Part
II: Amino acids. Isolated soybean protein in nutrition.
Summary.
“Estrogenic Activity: In 1946, reports began to appear in
the Australian veterinary journals concerning the decrease in
lambs from ewes grazing in subterranean clover [Trifolium
subterraneum]. In some cases lambing fell below 10% of
normal with 30% loss in ewes. During the period since 1950
the Australians have isolated isoflavones from the clover
and have shown that these natural yellow dyes, found in
most plant materials, are the causative agents. Genistein, an
isoflavone also found in soybean oil meal (SOM), was found
to be the principal one involved.
“The isoflavones have biological properties identical
with those of stilbesterol (diethylstilbesterol) [stilbestrol,
diethylstilbestrol]. Both of these compounds are proestrogens
and are converted into the true hormones by the body.
Stilbesterol is efficiently converted into the true hormone and
has about equal activity. The isoflavones are not efficiently
converted into the true hormone and have low activity.
Genistein and diadzein [sic, daidzein], both of which are
present in SOM, have about 1/50,000 of the activity of
stilbesterol and the estrogenic activity varies considerably
with the different isoflavones...
“According to Markley [1950] the presence of six
isoflavones, usually in the form of glucosides, has been
reported. These are genistin, diadzin [sic, daidzin],
isogenistin, tatoin, methylgenistein, and methylisogenistein.
The ‘in’ suffix denotes glucosides and ‘ein’ denotes the free
isoflavone...”
Saponins: “Japanese workers pioneered the
investigations on soy saponins and by 1940 they had shown
that on hydrolysis four sapogenins along with glucose,
galactose, rhamnose, arabinose, and glucuronic acid were
obtained. They designated the sapogenins as soysapogenol
A, B, C, and D. In 1950, Meyer, Jeger, and Ruzicka
published their work leading to the structure of these four
soysapogenols.”
A graph (see next page) shows (p. 14) U.S. high protein
feed supply, 1925-1955, soybean oil meal equivalent, or 44%
protein basis. In about 1941 soybean meal passed cottonseed
meal to become the leading U.S. source of high-protein feed.
Address: Northern Regional Research Lab., Peoria, Illinois.
5455. Soybean Digest. 1956. New vegetable varieties. April.
p. 6.
• Summary: The two new “edible soybean varieties” are
Kim and Kanrich. “Agronomist Charles R. Weber, a joint
employee of Iowa State College and USDA’s Agricultural
Research Service, has been primarily responsible for the
development of the new varieties.” Sac was the vegetablesoybean parent of Kim, and Kanro the edible-soybean parent
of Kanrich.
Note: This is the earliest document seen (June 2013) that
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mentions the soybean varieties Kim and Kanrich.
5456. Soybean Digest. 1956. Proceed on Japan project
[Japanese-American Soybean Institute]. April. p. 7.
• Summary: In early April, 1956, the signing of a market
development project for soybeans in Japan was announced
jointly by the Foreign Agricultural Service, U.S. Department
of Agriculture, and the American Soybean Association
[ASA]. Designated as soybean project No. 2, it supplements
the general market development agreement (signed
previously by the two organizations), which designated
the ASA as the official cooperator with USDA in projects
involving P.L. 480 funds.
Up to $75,000 in Japanese yen may be used by the
project to conduct an extended survey of deliveries of
American soybeans, under the new grading standards which
went into effect on 1 Sept. 1955. Preliminary details were
worked out during October and November 1954 by George
M. Strayer, while he was in Japan, with Japanese soybean
trade groups.
“Establishment of an office in Tokyo, Japan, by a
joint committee of the Japanese interests and the American
Soybean Association is contemplated. First step will be the
formation and activation of this Japanese-American Soybean
Institute, and the employment of a managing director to be in
charge of Tokyo operations.”

Ersel Walley of the American
Soybean Association is now in Japan
as an official representative of ASA.
The funds for the cooperative project
will come from three sources: P.L. 480
sources, Japanese Trade Association
sources, and ASA. The basic purpose
of the project is to collect the necessary
information on the “requirements of
the Japanese market for soybeans so
that exports of American soybeans
may more nearly fill those needs, and
thus expand the Japanese market for
American soybeans.”
Before World War II, Japan,
which had a population of about 60
million people, imported as much as
800,000 metric tons of whole soybeans
and 1 million tons of soybean cake
and meal per year. Today Japan has a
population of nearly 90 million people
yet imports only 700,000 metric tons of
whole soybeans and no soybean meal.
Thus, there is demand which needs to
be filled.
Japanese buyers have repeatedly
objected to the “foreign material content
and green-seedcoat color of many
shipments of soybeans received” from the USA. This study
will try to determine just how American soybean deliveries
compare with those from Manchuria and Brazil, and how
Japanese buyers who require a special quality or type of
soybeans will be able to secure their needs–as through a
special contract.
The current project is written to cover a period of one
year starting 1 April 1956.
Note 1. This is the earliest document seen (Nov. 2016)
concerning the Japanese-American Soybean Institute (JASI).
Note 2. This is the earliest document seen (Nov.
2016) concerning a joint venture between USDA’s Foreign
Agricultural Service and the American Soybean Association.
This soon became a large, thriving project.
5457. Soybean Digest. 1956. ASA [American Soybean
Assoc.] men on Japan mission. April. p. 27.
• Summary: Ersel Walley and Marion Hartz will prepare
an exhibit of soybeans and soybean products at the Osaka
Trade Fair in April. Walley, former president of the American
Soybean Association, is presently a member of its board
of directors, and is also president of Walley Agricultural
Service, Fort Wayne, Indiana.
Walley left the USA for Japan by plane on March
19. “He was in charge of the erection and staffing of the
exhibit and is now meeting with Japanese trade groups of
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the soybean industry pertaining to a program of market
development on soybeans under Public Law 480.”
“The exhibit, sponsored jointly by the American
Soybean Association and Foreign Agricultural Service of the
U.S. Department of Agriculture, features the availability of
American soybeans, the higher oil content as compared with
shipments from other parts of the world, and demonstrates
the place of soybean food products in supplementing the
high rice diet of the Japanese people.
“’Japan is already our No. 1 customer for American
soybeans,’ Walley pointed out as he left for Seattle and
Tokyo, ‘but the potential market in Japan is only partially
supplied. There is need for several times the present imports
of soybeans as a source of fats and oil and protein.’
“As a purchaser of surplus agricultural commodities
under Public Law 480 Japan has brought in wheat, rice,
cotton and tobacco. A portion of the Japanese yen is issued
in payment for those commodities to be used in further
promotion and expansion of markets for agricultural
commodities,...”
A photo shows Ersel Walley in 1956 holding two
suitcases, standing in front of the ASA office in Hudson,
Iowa. The caption states: “Ersel Walley as he left American
Soybean Association headquarters to catch the plane for
Japan.”
5458. Gross, H.R. 1956. Re: Telegram concerning soybean
futures market. Letter to Mr. Glenn Pogeler, General
Manager, North Iowa Co-Operative Processing Association,
1605 19th Street, S.W., Mason City, Iowa, May 7. 1 p.
Typed, with signature on letterhead.
• Summary: “Thank you for advising me that you had
wired the Secretary of Agriculture in connection with
possible price manipulation on the soybean futures market.”
“I have contacted Benson to urge that attention be given
your suggestion that the Commodity Exchange Authority
investigate the soybean futures market.”
A similar letter, dated May 4, was received from B.B.
Hickenlooper, U.S. Senate Committee on Agriculture
and Forestry. Address: 3d District–Iowa, House of
Representatives, Washington, DC.
5459. Collins, F.I.; Cartter, J.L. 1956. Variability in chemical
composition of seed from different portions of the soybean
plant. Agronomy Journal 48(5):216-19. May. [5 ref]
• Summary: The oil content of soybeans was found to vary
with the position of the pod on the plant, the position of the
pod on the raceme, and the position of the seed in the pod.
Seeds from the lower half of plants were 0.5% higher in
oil and 1% lower in protein than those from the upper half.
Beans near the tip of long terminal racemes contained less
oil than those farther down. Seed nearest the tip of the pod
had the highest oil and lowest protein content. Address: U.S.
Regional Soybean Lab., Urbana, Illinois.

5460. Earley, E.B. 1956. University of Illinois chemurgy
class. Chemurgic Digest. May. p. 24, 21.
• Summary: “Chemurgy is being offered to senior and
graduate students at the University of Illinois. This has
come about largely through the vision and encouragement
of Dr. W.L. Burlison, formerly head of the Agronomy
Department. Dr. Burlison was one of the leaders in the
chemurgic movement and one who visualized the great need
for research in expediting the production and utilization of
agricultural products.”
“The fact that plants are renewable sources of organic
chemicals is underlined.”
The course is taught by E.B. Earley, professor of plant
physiology. A large photo shows Prof. Earley and the class
members.
5461. Soybean Digest. 1956. Grits and flakes... from the
world of soy: Hackleman and Woodworth to retire. May. p.
28.
• Summary: “J.C. Hackleman and Clyde M. Woodworth,
both well-known Illinois soybean authorities, will retire
officially from their posts at the University of Illinois Sept.
1, the University announces. Both are honorary life members
of the American Soybean Association, and Hackleman
is professor of farm crops extension and Woodworth is
professor of plant breeding.”
5462. Soybean Digest. 1956. Illinois to host joint soybean
meetings. May. p. 25.
• Summary: “For the first time in 4 years, the American
Soybean Association again returns to a university campus for
its annual convention.
“The place is the University of Illinois, at Urbana. The
dates are Aug. 13-16.
“And for the third successive year grower and processor
groups will hold joint meetings. The National Soybean
Processors Association and the advisory board of the
National Soybean Crop Improvement Council will meet at
the same time as ASA.”
“The meetings will help the U.S. Regional Soybean
Laboratory, also at Urbana, celebrate its 20th anniversary.”
An aerial photo shows the Morrow Plots at the
University of Illinois. “They are the oldest soil experimental
plots in America and the oldest corn test plots in the world,
in continuous use since 1876.”
5463. Vickery, Hubert Bradford. 1956. Thomas Burr
Osborne (August 5, 1859–January 29, 1929). J. of Nutrition
59(1):3-26. May.
• Summary: A good biography of T.B. Osborne, who, with
Lafayette B. Mendel, collaborated from 1909 to 1928,
and published more than 100 papers on various aspects
of nutrition. They were pioneers in the study of proteins,
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including soy proteins (although soy is not mentioned in this
article). A full-page portrait photo shows Osborne (p. 3).
Address: The Connecticut Agric. Exp. Station, New Haven,
Connecticut.
5464. Courier (Champaign-Urbana, Illinois). 1956. Banquet
honors Hackleman: Crop improvement group to cite U.I.
man. June 17. p. 24.
• Summary: J.C. Hackleman will be honored Tuesday night
at a banquet in the Illini Union by members of the Illinois
Crop Improvement Association and friends and relatives
throughout the country. He has been connected with the
Association since it was organized in 1922, serving as its
secretary-treasurer until 1937 and since then as chairman of
its agronomy advisory committee.
“Two of the leading extension agronomists in the
country, close friends of the Hacklemans, will speak of
his accomplishments. They are Keller Beeson of Purdue
University [Indiana] and A.L. Clapp of Kansas State
College.” “Prof. Hackleman’s minister, the Rev. Joseph R.
Laughlin, of the Urbana First Presbyterian church will give
the invocation.” Contains a good biography of Hackleman.
5465. Courier (Champaign-Urbana, Illinois). 1956. Ag man
honored [J.C. Hackleman] (Photo caption). June 20. p. 3.
• Summary: “Over 400 friends and associates honored
retiring Prof. J.C. Hackleman of the University of Illinois
agronomy department, seated far right, at a banquet given
in his honor Tuesday night [June 19] by the Illinois Crop
Improvement Association. Taking part in the dinner were,
seated, from left, Keller Beeson, agronomist from Purdue
University [Indiana]; Dean Louis B. Howard of the U. of I.
College of Agriculture, and A.L. Clapp, agronomist from
Kansas State College. Standing, from left are J.R. (Bob)
Huey, president of the American Seed Trade Association,
master of ceremonies at the dinner; the Rev. Joseph R.
Laughlin of the Urbana First Presbyterian church, who have
the invocation, and Dr. M.B. Russell, head of the U. of I.
agronomy department.” The photo shows many men seated
and standing.
5466. Benson, Ezra Taft. 1956. Why cotton loses and
soybeans gain: The Secretary of Agriculture addresses the
margarine conference. Soybean Digest. June. p. 16.
• Summary: Presented before the margarine all-industry
conference at Hot Springs, Virginia, May 24, 1956.
If you want to keep your car on the highway, you must
make good use of your steering wheel.
“The steering wheel of agriculture is price. A rising price
calls for increased production. A falling price stimulates
consumption and discourages production. A fluctuating price
generally guides a commodity through the channels of trade.
Agriculture cannot keep on the road if its steering apparatus
is locked or frozen. This is especially true if agriculture is

in the midst of profound changes, and has many difficult
adjustments to make. Price is the measuring stick people use
to make decisions.
“Let me illustrate in terms especially familiar to you
margarine manufacturers.
“You have two main sources of supply. One is
cottonseed oil and the other is soybean oil. One of these,
cotton, has elected to freeze its steering apparatus with rigid
high price supports. The other, soybeans, has chosen to keep
its steering wheel free so it can round the curves. Let us
compare the history of these two commodities during the
past quarter of a century.
“Twenty-five years ago, cotton grew on 43 million acres
of U.S. farm land. In 1956 the acreage is not 43 but 17.4
million.
“Twenty-five years ago, before American cotton
growers began to hold the price umbrella for foreign cotton
producers, cotton production abroad totaled 12 million bales.
This past year foreign production was not 12 but 25 million
bales.
“Lost Export Market: Twenty-five years ago the United
States exported 7 million bales of cotton. During this present
year our exports are not 7 but 2 million bales.
“Twenty-five years ago, before cotton tied its own
hands, synthetic fiber consumption in the United States
totaled the equivalent of about a quarter of a million bales of
cotton. Today synthetic fiber consumption has reached the
equivalent of about 4½ million bales.
“The cotton industry, which was afraid to live with
abundance, this year will carry over nearly 15 million bales.
This is the largest carryover in history and a major threat to
world cotton markets.
“Today, after 25 years of the utmost government
solicitude, cotton has lost markets everywhere. Its producers
have lost freedom. Cottonseed crushers are limited in
the availability of their raw material. Your cottonseed oil
supply is limited and you are using a bigger and bigger
proportion of soybean oil in your product. As a prominent
southern senator has said, it is not accidental that the big
income-depressing surpluses in Commodity Credit stocks
consist almost entirely of commodities for which the federal
government has followed a rigid price support policy that has
held prices at levels higher than effective demand. Certainly
this is true in the case of cotton where prices have been and
are considerably above those of our competitors.
“Destructive Policy: Again quoting the senator, ‘as far as
cotton is concerned, farm policies based only on price will,
in the long run, destroy the industry.’
“Compare the experience of the cotton producer,
who feared the problems of abundance, with the history
of the soybean grower, who risked the growing pains of a
fluctuating price and an expanding market.
“During the past 25 years, soybean acreage increased
from about 1 million to 19 million acres.
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“While cotton was losing an export market that it
already had, soybeans were developing an export market
where none previously existed. Sixty-five million bushels
will be shipped abroad this year as beans, with substantial
additional amounts as oil.
“Soybeans now supply nearly 50% of our tonnage of
the high protein feeds, over twice as much as we get from
cottonseed meal. Soybeans supply about 30% of our food fat,
twice as much as we get from cottonseed.
“While cotton producers have elected to accept strict
acreage controls, soybean farmers have steadfastly resisted
any restrictions on the acreage of soybeans they could plant.
While cotton reduced its acreage through fear of abundance,
soybeans willingly expanded, even on the very acres taken
out of cotton.
“Soybean producers have resisted the siren song that
would categorize soybeans as a basic commodity, even
though their crop now ranks fifth in terms of farm income.
“A major difference between cotton and soybeans is the
fact that cotton decided to fight its battles in the legislative
halls, while soybeans decided to fight in the market place.”
A portrait photo shows Ezra Taft Benson. Address: U.S.
Secretary of Agriculture.
5467. Frans, R.E.; Davis, A.M.; Hinkle, D.A. 1956.
Chemical weed control in cotton, soybeans and corn, 195255. Arkansas Agricultural Experiment Station, Report Series
No. 55. 22 p. June. See p. 13-17, 20-22.
• Summary: “Weeds continue to be the most obstinate barrier
to more efficient and economical crop production. It has
been estimated that in the United States, annual losses from
weeds alone are equal to the combined losses from insects
and disease.
Three chemicals were applied pre-emergence to Ogden
soybeans in 1952 (DNBP, CIPC, and endothal), and six
in 1953, 1954, and 1955. In 1955 three of the chemicals
seriously reduced soybeans stands; weed control was
generally good with 5 of the 6 chemicals. “CIPC, which has
been tested under widely varying conditions, seems to be the
safest and most practical herbicide to use.” Address: Dep. of
Agronomy, Fayetteville, Arkansas.
5468. Lange, Erwin F. 1956. Pioneer botanists of the Pacific
Northwest. Oregon Historical Quarterly 57(2):108-24. June.
[6 ref]
• Summary: Contains a good biography of Charles V. Piper
(p. 120-22). It begins: “Charles Vancouver Piper was perhaps
the most widely known of the pioneer botanists. Of the
group he was the only one born in the Pacific Northwest and
had more formal training in botany than any of the others...
Piper’s fame nationally rests on his outstanding work in
dealing with the problems of forage crops while serving as
agronomist for the U.S. Department of Agriculture.”
A portrait photo (p. 116) shows C.V. Piper.

5469. Matrone, G.; Smart, W.W.G., Jr.; Carter, M.W.; Smart,
V.W.; Garren, H.W. 1956. Effect of genistin on growth and
development of the male mouse. J. of Nutrition 59(2):235241. June. [7 ref]
• Summary: The authors found that genistin and genistein
(isolated from commercial, toasted defatted soybean oil
meal) when fed to rats at high levels (0.5% of the diet)
inhibited growth, increased the iron content of the liver
and spleen, showed antiperotic properties [helped prevent
porous bones], elevated the zinc content of the bones and
liver, and increased deposition of calcium, phosphorus, and
manganese. No significant adverse effects were noted in
rats fed 0.1% genistein (equivalent to 0.16% genistin) in a
19% casein diet for 4 weeks. Diethylstilbestrol was used for
comparative study.
Note: This is the earliest document see (Dec. 2001)
concerning soy and prevention of osteoporosis. Specifically,
it is the earliest document seen indicating that soy
isoflavones (genistin, genistein) are beneficial for bone
health and help prevent osteoporosis. Address: 1-4. Animal
Nutrition Section of Dep. of Animal Industry; 5. Poultry
Science Dep., North Carolina Agric. Exp. Station, Raleigh.
5470. Soybean Digest. 1956. Soybean meetings to nation’s
top producing county: Much pioneer work was done at
University of Illinois. June. p. 14-15.
• Summary: “The American Soybean Association and the
National Soybean Processors Association this year will hold
their joint annual meeting in the top soybean producing
county of the country–Champaign County, home of the
University of Illinois.”
“Few soybeans were grown in Illinois earlier than 1890
when J.C. Utter, Mt. Carmel, began growing the crop. In
1914, the total acreage had jumped to 16,000; by 1925,
290,000; 1930, 720,000; 1935, 2,431,000, and by 1955, the
last harvest, to 4,370,000 acres.”
“The University began its experimental work in 1897
with plantings obtained from the U.S. Department of
Agriculture. USDA had brought to this country pods of beans
from China, where they had been known for 5,000 years.
“These original plantings were successfully grown in
the laboratory, then on a small experimental plot on the
Agronomy South Farm. The results looked promising.
“When these results were laid before 25 progressive
farmers by Burlison and Hackleman, they all agreed to plant
“a few acres.” They, too, were successful. These farmers and
the University then began to preach soybeans in earnest, and
by 1914 they had succeeded in boosting soybean acreage to
1,000 acres.”
A photo shows the Soybean convention committee
left to right: J.L. Cartter, director, U.S. Regional Soybean
Laboratory, chairman; W.L. Burlison, retired chairman of the
dep. of agronomy, Univ. of Illinois; M.B. Russell, chairman,
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Univ. of Illinois department of agronomy; and R.T. Milner,
chairman, Univ. Illinois department of food technology.
Absent when the picture was taken was Frank B. Lanham,
chairman, Univ. of Illinois department of agricultural
engineering. Building in the background is Davenport Hall,
original home of the College of Agriculture and present site
of the agronomy department and the U.S. Regional Soybean
Laboratory.
5471. Griminger, Paul; Morrison, W.D.; Scott, H.M. 1956.
Effect of underheated soybean meal on blood coagulation of
chicks. Poultry Science 35(4):911-15. July. [14 ref]
• Summary: “The inclusion of an unheated sample of
hexane-extracted soybean meal into a diet had no influence
on the blood clotting or prothrombin times of chicks.”
Address: Dep. of Animal Science, Illinois Agric. Exp.
Station, Urbana, Illinois.
5472. Walley, Ersel. 1956. The Japanese-American Soybean
Institute: Soybean marketing development program project
No. 2. Soybean Digest. July. p. 12-13.
• Summary: Under agreement with the USDA’s Foreign
Agricultural Service, the American Soybean Association is
charged with carrying out a year-round soybean marketing
development program in Japan. This is the first such project
to be conducted by an American commodity group in foreign
sales promotion–so there were few guidelines or examples of
how to proceed.
Walley went to Japan and initiated the first project, the
soybean exhibit at the Osaka Trade Fair. The next project
was the formation of this institute [JASI]. Mr. Shizuka
Hayashi was hired as managing director. He “enjoys unusual
respect and prestige throughout the entire Japanese soybean
industry. He speaks and writes English excellently.” He has
devoted most of his life to oils and fats, and has visited the
United States.
The Japanese members are the manufacturers of oil and
fat, miso, tofu, and shoyu, plus the fat and oil importersexporter associations.
Photos show: (1) Walley and Hayashi. (2) Signs above
the American soybean exhibit at the Osaka Trade Fair.
A large round sign shows two pods filled with soybeans
plus soybean leaves at the top. Two rectangular signs read
“Soybeans” in Japanese and English.
Note: According to a report titled “The Evolution of
the Market Development Programs and the Public / Private
Partnerships,” by the U.S. Agricultural Export Development
Council (USAEDC) concerning the cooperator program:
“The first cooperative agreement was signed with the
National Cotton Council in 1955, followed quickly by
one with the Oregon Wheat Council. Soon the agreements
expanded to include tobacco, soybeans, dairy, millers,
poultry and rice in 1956, followed by prunes, raisins, Florida
citrus, Sunkist (California / Arizona), canned peaches,

red meat, tallow and grease, hides and skins in 1957 and
Northwest apples and pears and a small feed grains project in
1958.” Address: Special Representative and Past President of
the American Soybean Assoc.
5473. Wolf, W.J.; Briggs, D.R. 1956. Ultracentrifugal
investigation of the effect of neutral salts on the extraction of
soybean proteins. Archives of Biochemistry and Biophysics
63(1):40-49. July. [12 ref]
• Summary: Proteins extracted by various concentrations
of sodium chloride and calcium chloride show that the
decreased extractability of soybean proteins at intermediate
concentrations of salts is due primarily to the decreased
solubility of the 11S and 15S fractions of the unresolved
fractions. Such decrease is more pronounced with calcium
chloride than sodium chloride.
“As illustrated in Fig. 1a, the protein extracted from
3 g. of soybean meal with 100 ml of water contains four
resolvable fractions with s20, w values of 1.8, 6.5, 10.4 and
14.6S (See Table 1). These values are probably somewhat
lower than would be found at infinite dilution. These four
fractions will be designated as the 2S, 7S, 11S, and 15S
fractions, respectively” (p. 43).
Photos show three sets of ultracentrifuge patterns (4-5
individual patterns in each set) for proteins extracted using
various methods.
Note 1. This is the earliest publication seen (Jan. 2016)
by Dr. Walter J. Wolf.
Note 2. It is also the earliest English-language document
seen (Jan. 2016) that mentions 2S, 7S, 11S or 15S solubility
fractions or subunits of soy proteins. Address: Dep. of
Agricultural Biochemistry, Univ. of Minnesota, St. Paul.
5474. Manchester Guardian (England). 1956. Advertising
soya beans. Aug. 24. p. 7.
• Summary: The U.S. Department of Agriculture [USDA]
plans to launch an advertising campaign to make U.S. soy
beans and soya bean products popular in Europe. Soya beans
are grown mostly in China and Japan [sic, USA] and are
used for sauces as well as other purposes–British United
Press.
5475. Klosterman, Earle W.; Bentley, O.G.; Moxon,
A.L.; Hershberger, T.V. 1956. Value of a wheat protein
hydrolysate as a protein supplement for fattening cattle. Ohio
Agricultural Experiment Station, Research Circular No. 36.
8 p. Aug.
• Summary: “Mono-sodium glutamate, a salt of one of the
amino acids, is used to enhance human food flavors. One
source of this amino acid is from hydrolysates of wheat
protein. By this process, wheat protein is split into its
component parts–amino acids–thus permitting the extraction
of the glutamic acid. The remainder of the hydrolysate
contains the other amino acids and nitrogen compounds of
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wheat protein as a by-product of this process. The by-product
has much the same nitrogen or crude protein content as
soybean oil meal and is currently not being utilized.”
5476. Mederski, H.J.; Volk, G.W. 1956. Foliar fertilization of
field crops. Ohio Agricultural Experiment Station, Research
Circular No. 35. 12 p. Aug. [16 ref]
• Summary: During a 3-year period, foliar sprays containing
nitrogen, phosphorus, and potassium (N, P and K) were
applied to soybeans, corn, oats, wheat, and sugar beets. The
sprays were applied at various rates and stages of growth
both as a supplement to, and as a substitute for, conventional
applications of row fertilizers. It was concluded that the
foliar sprays did not serve as an effective supplement or
substitute under the conditions.
5477. Smith, Allan K.; Belter, P.A.; Anderson, R.L. 1956.
Urease activity in soybean meal products. J. of the American
Oil Chemists’ Society 33(8):360-63. Aug. [8 ref]
• Summary: Variety and location show variations of 20%
in the urease of beans produced. Urease content decreased
rapidly with increasing frost damage. Address: Northern
Regional Research Lab., Peoria, Illinois.
5478. Burlison, W.L. 1956. Sixty years of soybeans in
Illinois: A review of the history since 1896 in the nation’s
leading soybean state. How did it happen? Soybean Digest.
Sept. p. 54-58, 60.
• Summary: Contents: Introduction: Tribute to colleagues
Prof. Hackleman, Woodworth, and Sears. The soybean
beginning: Bulletin No. 43 of 1896, Circular No. 5 of 1897,
Bulletin 198 of 1917 (note gap since 1897), Bulletin 310
of 1928 (“a most comprehensive publication dealing with
nearly all phases of soybean management... This bulletin,
after almost a third of a century, enjoys a wide interest”),
Bulletin 384 of 1932 (“considered a classic today”), soybean
varieties (Illini released in 1927, followed by Chief, Viking,
and Lincoln), the Regional Soybean Laboratory, Bulletin
386 of 1932, Bulletin 456 of 1939, and Bulletin 462 of
1940. Other departments cooperate fully with agronomy:
Agricultural Economics (starting in 1925; nine masters
degrees and 7 PhD degrees), Agricultural Engineering
(studies on operation of the combine since 1923, and storage
since 1943), Animal Science (from 1923), Dairy Science,
Food Technology, Horticulture (studies on edible soybeans),
Home Economics (“Work on soybeans and soybean products
as human food was launched in 1930 and has continued
to date. The present program is under the direction of Dr.
Frances O. Van Duyne”). Extension effective. American
Soybean Association and Soybean Digest. National Soybean
Processors Association. Pioneers early & modern. Brief
summary.
Concerning work on food technology: “Before 1937
formulas were developed by including both soy protein and

soybean oil in frozen desserts [with dairy products]. At a
meeting of the American Soybean Association held here in
1937 a sherbet containing soybean protein was served to
the Association.” “In a study made by Dr. Tracy during the
war emergency, he showed the possibilities of producing a
desirable processed cheese by combining ripened cheddar
cheese and low fat soybean flour. As much as 30% of the
cheese solids could be replaced in this manner without
serious change of either the flavor or body of the finished
product.”
Concerning extension work: “Our soybean extension
program has been both vigorous and determined under
Professor J.C. Hackleman’s direction since 1920, a period
of 36 years. He held three demonstrations the first year. By
1925, 28 counties had put out demonstration plots; from here
on–year in and year out–seeing soybeans in a field was a
crusade for soybean improvement. In 1922, 50 bushels of a
pure selection of Manchu were distributed and at the end of
1927, about 65% of our commercial soybean areas were in
this variety.
Pioneer farmers and others, early and modern: “The
University of Illinois has always recognized the value of our
pioneers on the farm and in industry. Our farm pioneers have
contributed much to our progress and always will. We would
like to mention the names of early and modern farm pioneers
who have done so much for soybeans in this state: J.C. Utter,
Frank Hurrelbrink, C.A. Rowe, Ralph and Paschal Allen,
C.L. Meharry, John T. Smith, C.H. Outhout, E.D. Funk,
Russell Davis, Loren Wilderman, and W. E. Riegel. Here in
my hands is a pamphlet with the title, “Soy or Soya Beans–
What They Are, How to Grow Them, and What They Are
Good For,” presented on Dec. 21, 1898, before the Macoupin
County Institute by W.H. Stoddard, Collinsville, Illinois.
Many things in the booklet are just as good now as then. This
was written by a farmer pioneer.
“What of Garwood Brothers? In the fall of 1924
Garwood Bros., modern pioneers, used the first combine in
Illinois to harvest soybeans. They gambled and won. Faith,
hope and patience won. It is interesting that Garwood’s had
faith, greater than some of our machinery engineers. These
are the types of early and modern pioneers who helped
answer the question, ‘How did it happen?’”
Photos show: (1) Dr. Burlison at the podium, flanked
by C.M. Woodworth (plant breeder) and J.C. Hackleman
(extension agronomist). A tribute was paid to all three men
at the 1956 ASA Convention. “Burlison said he had a part
in persuading both men to come to Illinois. Both retired
Sept. 1.” (2) O.H. Sears, the third member of the group that
Burlison helped persuade to come to Illinois. Address: Prof.
of Agronomy, Emeritus, Univ. of Illinois.
5479. Cartter, J.L. 1956. Twenty years of cooperative
research: Describes varieties introduced by the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p.
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61-64. Publication No. 284 of the U.S. Regional Soybean
Laboratory.
• Summary: The rapid, steady increase in soybean
production in the USA has been made possible, in part, by
a coordinated research program. “The Bankhead-Jones Act,
passed in June 1935 [in the depths of the Great Depression,
with Franklin D. Roosevelt as president and Henry A.
Wallace and Secretary of Agriculture], stated as one of its
purposes, ‘The Secretary of Agriculture is authorized and
directed to conduct research... relating to the improvement
of the quality of and development of new and improved
methods of production of, distribution of, and new and
extended uses and markets for agricultural commodities and
byproducts...’
“The U.S. Regional Soybean Laboratory was the third
of a number of laboratories established under this act for
the purpose of fostering cooperation between the U.S.
Department of Agriculture [USDA] and the state agricultural
experiment stations in conducting research on specific
crops. At that time we were pioneering in the cooperative
development of new soybean varieties for industrial use and
also pioneering in a new type of federal-state cooperation
itself. Over the years we have learned to take this type of
cooperation for granted.”
“The Laboratory was established as a cooperative
undertaking between the Bureaus of Chemistry and Soils
and Plant Industry of the USDA, and the 12 state agricultural
experiment stations of the North-Central region. As a
matter of historical interest, the meeting at which the formal
cooperative agreement was formulated was held in Chicago,
Feb. 7, 1936.
“When the Laboratory was inaugurated in the spring of
1936, the headquarters was established here at the University
of Illinois, where adequate laboratory, greenhouse, and
office facilities were provided by the University through the
active leadership of Dr. W.L. Burlison. In 1942, the work
on processing and industrial utilization was transferred
to the Northern Regional Research Laboratory at Peoria,
Illinois. This utilization research was reported in over 130
publications and so will not be reviewed here.
“In the same year, at the request of the directors of
the agricultural experiment stations of the Southern states,
the work of the U.S. Regional Soybean Laboratory was
expanded to include this region also.
“Following the reorganization of the USDA in 1953, the
Soybean Project, which includes the Soybean Laboratory, is
a part of the forage and range section, field crops research
branch, Agricultural Research Service, USDA.”
In 1938 the Uniform Soybean Tests, as they have come
to be known, were initiated on a limited basis with only
3 maturity groups. “The work was rapidly expanded until
9 maturity groups have now been established”–5 for the
North Central states and 4 for the Southern states. There are
presently “over 100 cooperative nursery locations where

new varieties are given a thorough evaluation before being
recommended for release to producers.
“Prior to 1936, farmers were growing many of the
older soybean varieties such as Manchu, Dunfield, Illini,
Mammoth Yellow, Biloxi, and many other strains produced
mainly by selection from plant introductions.”
“The first soybean variety that was released through
the cooperative research program was Lincoln, released
in 1944.” A table shows each of the 16 soybean varieties
developed cooperatively by the laboratory, listed in order
of maturity group (00 to VII). For each is also given the
parentage and originating experiment station. Northern
varieties: Norchief (0, 1954). Grant (0, 1955). Chippewa (I,
1954). Renville (I, 1952). Monroe (I, 1949). Blackhawk (I,
1951). Hawkeye (II, 1948). Adams (III, 1949). Lincoln (III,
1944). Clark (IV, 1953). Wabash (IV, 1949). Perry (IV, 1952).
Southern varieties: Dorman (V, 1952). Lee (VI, 1954).
Roanoke (VII, 1946). Jackson (VII, 1953). One paragraph
is then devoted to a discussion of each variety. Address:
Research Agronomist, Field Crops Research Branch,
Agricultural Research Service, USDA.
5480. Chemurgic Digest. 1956. The President’s Commission
for Increased Industrial Uses of Farm Products. Sept. p. 16.
• Summary: A photo of the members of the Commission,
surrounding President Dwight D. Eisenhower, was taken
at the White House on 20 Aug. 1956. The Commission’s
address is 318E, Administration Bldg., USDA, Washington,
DC. Note: This commission was created to deal with large
farm surpluses, especially of corn and wheat.
5481. Fraser, Gordon O. 1956. Fats and oils under Public
Law 480: Government’s edible oils programs are designed
so soybeans will be crushed rather than stockpiled. Soybean
Digest. Sept. p. 34, 36-37.
• Summary: A paper presented before the annual meeting
of the National Soybean Processors Association at Urbana,
Illinois.
“I have been asked to speak to you on ‘Public Law 480
as it relates to fats and oils.’
“The Agricultural Trade Development and Assistance
Act of 1954, as P.L. 480 is officially called, has as its central
purpose the promotion of trade in U.S. agricultural products
through the use of surplus commodities. The Act provides
three Titles under which surplus commodities may be
exported.
“For the moment I’ll skip over Title I under which sales
for local currencies are made to friendly countries.
“Title II authorizes donations of surplus agricultural
products to be made by our government to provide
emergency relief to foreign countries in times of disasters
such as earthquakes, floods, crop failures and famine. These
donations may be made to any nation whose people are
considered friendly to the United States even though their
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government may not be.
“Title III of the Act permits donations of CCCowned [CCC = Commodity Credit Corporation, created
in 1933] commodities to private relief agencies and to
intergovernmental organizations, such as the United Nations
Children’s Emergency Fund, for distribution here at home
and abroad. This Title also permits the barter of CCC-owned
surpluses for strategic materials from friendly countries.
“The use of surpluses for donation or barter is not new
in U.S. government programs, but the opportunities to do so
are greatly expanded under P.L. 480.
“Most of you are probably more familiar with Title I
programs of P.L. 480. It is under Title I that sales are made
of our surplus commodities in exchange for the currency
of a foreign country. The first step is the negotiation of a
sales agreement between our government and the foreign
government. The sales agreement permits foreign importers
to purchase the commodities specified with their own
currencies which are deposited to the credit of the U.S.
government. The commodities are sold and exported by
our private trade who are reimbursed in dollars by the
Commodity Credit Corp. I’ll come back later to the uses
being made of the local currencies which have been acquired
through our Title I sales.
“Public Law 480 is not intended to take the place of the
regular commercial trade in agricultural products. In fact, the
Act requires safeguards to be written into every agreement
that the purchases made by the foreign country under Title I
will not displace its regular imports for dollars. In practice,
the agreements generally provide that the foreign country
must spend a stated amount of dollars, representing its
normal purchases, for imports of the respective commodities
covered by the agreement. The Department of Agriculture,
and the entire Administration, place first emphasis on regular
commercial exports for dollars. And to the greatest extent
possible, the commodities exported under the Act are routed
through private trade channels.
“P.L. 480 was conceived as a temporary measure to
bridge the period of adjustment between supply and demand
for our surplus commodities. Our domestic agricultural
program is aimed at bringing about a better balance of
production and supplies. P.L. 480 is intended to help achieve
this balance through expanded exports.
“Exports Under P.L. 480: Our exports of all agricultural
products totaled $3.5 billion in 1955-56, as compared with
$3.1 billion in the previous year. Exports under all titles of
the Act accounted for about $900 million, or roughly 25% of
the total 1955-56 exports. Nearly half of the P.L. 480 export
shipments were made against sales for foreign currencies
under Title I.
“By June of this year, we had committed virtually all
of the $1.5 billion authorized by Congress for sales for
local currencies, and, as you know, Congress increased the
authority in July by an additional $1.5 billion. We have

entered into some new agreements with foreign governments
since the increase was approved, and, at the present time,
we now have made a total of 63 sales agreements with 28
countries. In terms of the cost to CCC, the total value of the
commodities involved now stands at $1.6 billion.
“In terms of the export market value, which is somewhat
less than the CCC cost due to the difference between the
acquisition cost of wheat, cotton and other commodities
under the price support programs and world prices, the total
stands at just over $1 billion. Of this, wheat made up 28%,
cotton 27%, and oils and fats 17%. I should mention that,
with few exceptions, since 1954 oils and fats have been
priced in our markets at levels that were fully competitive
in world markets. Other major products programmed under
Title I are tobacco, feed grains, rice, and dairy products.
“Local Currencies: It might be of interest to you to
describe what use is being made of the cruzeiros, yen,
pesetas, dinars, etc., being acquired abroad for our sales
under P. L. 480.
“Up to the present, 49% of these local currencies have
been set aside to be loaned to the foreign governments for
economic development purposes. It is hoped that these loans
will assist in the stimulation of economies, particularly those
of the underdeveloped countries, so that their capacity to
purchase our agricultural products on a normal commercial
basis will be improved.
“Another 16% of the local funds is being used to cover
common defense needs abroad. Small amounts are also
being used for the purchase of strategic materials, to finance
international educational exchange activities and for other
worthwhile purposes.
“Of particular interest to agriculture are the local
currencies reserved for market development purposes. About
2% of the total has been set aside for this purpose and under
the sales agreements entered into so far, a total of about $20
million will be available. Programs for the use of these funds
are administered by the Foreign Agricultural Service.
“Market Development Programs (Sec. 1040)” You
might be interested to hear about these market development
programs in a general way, especially since we already have
some contemplated or under way for soybeans and soybean
products. Although only 2% of the foreign currencies
becoming available through Title I is being used for market
development programs, the absolute amount is large–it stood
at about $20 million on July 1 this year and the problem
of setting up sound programs and finding personnel for
administering them constitutes more of a problem than the
amount of money available.
“The Department of Agriculture cooperates closely
with U.S. trade groups in initiating and carrying out
marketing development projects. It is our rule also to enlist
the cooperation of foreign trade groups. In most cases, the
bulk of the funds required for the project are supplied by
the U.S. government, from the foreign currencies received
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as a result of Title I sales, but the cooperating foreign trade
group is expected to finance a part of the costs. The U.S.
trade group has primary responsibility for carrying out the
project, and it finances any dollar costs. The Department of
Agriculture acts in an overall supervisory capacity in the
project. This procedure gives trade groups in the United
States and abroad the opportunity to work together on the
problems of expanding old markets and developing new ones
for U.S. agricultural commodities. It ensures that projects are
beneficial to both the United States and the foreign country.
“A wide variety of market development projects have
been approved so far. They can be classified into five
types: market surveys; nutrition education; two-way visits;
advertising and sales techniques; and trade fairs.
“Market surveys are designed to appraise the potential
demand for particular products and to determine how the
demand may be developed and supplied.
“Projects for education in nutrition are aimed at
improving the health and welfare of people abroad and at the
same time expanding the market for farm products that can
be supplied by the United States.
“Visits by foreign officials and experts to the United
States and U.S. people to foreign countries have been
arranged to increase the understanding, on both sides, of
marketing and other problems that arise here and abroad in
connection with the trade in U.S. agricultural products.
“U.S. advertising and sales techniques are being used
abroad with appropriate variations to meet local conditions.
“Market development projects are also conducted
through participation in international fairs. The United States
participates in two types of fairs: one is the diversified fair of
a largely industrial type, the other is the food fair. Exhibits
are planned where the greatest number of potential buyers
are expected to congregate. Typical of the agricultural
exhibits staged abroad was the market promotion exhibit
at the International Trade Fair held in Osaka, Japan, last
April. The U.S. exhibit demonstrated the availability, quality,
and uses of U.S. dairy, wheat, cotton, tobacco, rice, and
soybean products. Market promotion exhibits are not limited
to trade fairs; however, one of the largest exhibits was the
‘supermarket erected in Rome, Italy, last June in connection
with the International Congress on Food Distribution.”
Continued. Address: Asst. Administrator, Foreign
Agricultural Service.
5482. Fraser, Gordon O. 1956. Fats and oils under Public
Law 480: Government’s edible oils programs are designed so
soybeans will be crushed rather than stockpiled (Continued–
Document part II). Soybean Digest. Sept. p. 34, 36-37.
• Summary: (Continued): “In the field which directly
concerns your industry, the market development work has
resulted in the formation of the Japanese-American Soybean
Institute. This grew out of a trip to Japan last fall by George
Strayer and Howard Kurtz of the Board of Grain Supervisors

in Chicago. There had been a series of complaints from
Japan about the quality of U.S. soybeans and threats that
much of the business might be lost to Communist China. As
a result of their study, Mr. Strayer and Mr. Kurtz emphasized
that the Japanese use soybeans mainly for food, and that
in this use green seed-coats and certain types of foreign
material were especially objectionable. Chinese-Manchurian
soybeans are claimed by the Japanese to be virtually free of
foreign material and to have yellow seed-coats as well as
interiors. The team found, however, that the Japanese are
better satisfied with U.S. soybeans since the U.S. grading
standards were revised last September. They concluded that
the market for U.S. soybeans in Japan can be maintained or
even expanded.
“On the basis of the findings and recommendations
of these two men, the Department entered into a contract
with the American Soybean Association to carry out
market development work in Japan. The Association, in
turn, joined, hands with the various soybean trade interests
in that country to form the Japanese-American Soybean
Institute. The purpose of this Institute is to foster closer
relationships between the soybean trade groups in the two
countries, exchange technological know-how to encourage
use of U.S. soybeans in food and other products, establish
mutual understanding of trading practices and methods,
and disseminate appropriate educational and promotional
material in Japan. The Institute has sent a delegation to the
United States and they are present here today. They will
spend about a month in discussions with the U.S. trade and
in firsthand observation of U.S. practices in harvesting,
storing, shipping, and sampling and grading soybeans. A new
contract has just been completed for market development
work in Europe and the Middle East between the Department
of Agriculture and the American Soybean Association and
the Soybean Council of America.
“Fats and Oils Exports: Now, I would like to discuss
with you in more detail the exports of fats and oils under P.L.
480. Programs to export fats and oils under all these titles of
P.L. 480 since its beginning (July 1954) add up to nearly 1.5
billion pounds.
“We can now narrow our attention to the recent
programs that you are most closely concerned with. These
are the Title I agreements providing for edible vegetable
oils. In the fiscal year ended June 1956, agreements of this
kind were concluded with 13 countries. About $118 million
was allotted, permitting the purchase of approximately 700
million pounds of cottonseed and soybean oils. Spain was
the leading country in these programs with $50 million
or about 280 million pounds. Argentina ranked second,
with nearly $25 million or about 175 million pounds. The
agreement with Chile calls for $12.5 million or about 70
million pounds; and for Italy, $10 million or about 60 million
pounds.
“Other countries included are Greece, Turkey, Israel,
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Ecuador, Peru, Colombia, Iran and Paraguay. Some of these
agreements included lard as an optional commodity but
all of these countries, except Korea, chose to take edible
oils exclusively since the preference of the people in these
countries is for liquid oils rather than solid fats in the kitchen
and on the table.
“Shipments under these programs by the end of June
totalled about 400 million pounds, 60% of the total program.
July shipments are estimated to have been about 45 million
pounds, and it is probable that by the end of September the
total will reach 550 to 600 million pounds. This will leave a
carryover of 100 to 150 million pounds, from the programs
that have already been announced, to be shipped in the new
marketing year beginning Oct. 1, 1956.
“Outlook: We are frequently asked to explain why and
under what conditions an agricultural commodity is or is not
declared eligible for financing under P.L. 480. The answer
necessarily hinges on the definition of a surplus commodity.
The Act provides in brief that a ‘surplus agricultural
commodity’ is a U.S. agricultural commodity either publicly
or privately owned which is or may be reasonably expected
to be in excess of domestic requirements, adequate carryover
and anticipated exports for dollars, as determined by the
Secretary of Agriculture. In other words, the Secretary must
make a finding based on the best information available as to
supplies and expected domestic and foreign sales for dollars.
In the case of, say, wheat or cotton there is no problem and
the calculations are a mere formality to determine the extent
after dollar sales have been maximized. In case of edible oils
the answer is considerably more involved. For all practical
purposes the CCC has no stocks of oilseeds or edible oils and
thus there is no surplus in this sense. But the Act also covers
a situation where a commodity is ‘reasonably expected to be
in surplus,’ so we can and have used P.L. 480 to help prevent
the building up of government stockpiles as well as to reduce
or remove past accumulations.
“The edible oils program this past year was designed to
expand the foreign market so that soybeans would be crushed
rather than piled up to the account of CCC. While there were
some rough spots in the program, you are all aware that this
major objective was accomplished.
“We have now reached a time when we are looking at
the crop ahead. Many may have assumed that there certainly
must be a surplus of edible oils coming up within the
meaning of P.L. 480 because of the magnificent prospects
for the soybean crop this year. With USDA’s August crop
report now in hand, there appears to be little doubt that this
assumption is correct. There are, however, some factors
that partly offset the heavy increase in the soybean crop.
Cotton acreage is down slightly and the yield per acre this
year is likely to be slightly less than last year’s altogether
exceptional figure. Hence, there will be some decline in
cottonseed oil production in 1956-57. Lard production will
fall off substantially in the year beginning this October.

Finally, heavy exports in the current marketing year, along
with a normal domestic disappearance, are reducing stocks
of edible oils. It is estimated that these stocks, beginning in
October this year, will be considerably smaller than on last
Oct. 1. It is fortunate that we can face this record soybean
crop with low beginning inventories.
“Let me say again that our main objective is to
maximize exports for dollars. U.S. fats and oils enjoy a
tremendous dollar market abroad. In recent years there
has been a steady increase in this demand reflecting the
economic progress made by most countries and particularly
the leading importers of fats and oils–Western Europe, Japan
and Canada. For example, we should expect to export some
75 million bushels of soybeans and perhaps 500 million
pounds of edible oils next year on a straight commercial
basis for dollars. Our regular customers, some traditional and
some rather newly won, such as Canada, Cuba, Belgium,
Germany, the Netherlands and Spain, will be purchasing
large quantities of oil for dollars.
“Now what are the prospects for P.L. 480 fats and oils
programs during 1956-57? At this point it would be well
to remember that there will be a carryover from the 195556 programs including the one for Greece announced last
week, of at least 150 million pounds to be shipped out of
1956-57 crop-year supplies. Adding to this more than 100
million pounds for past commitments under Title I not yet
formalized and for possible ICA programs we have almost
300 million pounds of edible oil already in the export column
for P.L. 480.
“I think you will agree that it is too early in the season
to be definite as to the total prospects for additional P.L.
480 sales of edible oils in the year ahead. I can assure you,
however, that we will use P.L. 480 to the fullest extent
justified in the light of available U.S. supplies, domestic
requirements, anticipated exports for dollars and the
requirements for an adequate carryover.” Address: Asst.
Administrator, Foreign Agricultural Service.
5483. Heitshu, D.C. 1956. The harvesting of soybeans:
Ridging and low pods are serious problems to contend with
in combining. Soybean Digest. Sept. p. 50-52.
• Summary: The author has been interested in soybean
harvesting since the late 1920s when he was an agricultural
engineer at the Virginia agricultural experiment station. At
that time, the mower and binder were still widely used, but
with a staggering loss of soybeans. “Several Virginia farmers
were experimenting with units of their own construction that
approximated an abbreviated combine. One machine, that I
recall was made on an old binder frame with the canvases
turned 90º, feeding the beans into a wooden paddlewheel
cylinder. Behind this was a crude cleaning shoe which
emptied the beans into a box or hopper under the elementary
separator. This man had the forerunner of the straightthrough small combine that became popular in the thirties
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and today harvests a sizable portion of our soybean crop.
Incidentally this crude farmer-built combine did a pretty fair
job of harvesting beans.
“A 9-foot-cut combine was loaned to the Virginia
Agricultural Experiment Station for field studies, and I was
introduced officially to the combine method of harvesting
soybeans.”
When harvesting soybeans with a combine, ridges
caused by cultivation are a serious problem in cutter bar
adjustment. Address: Chief Engineer, John Deere Harvester
Works, East Moline, Illinois.
5484. Kurtz, Howard D. 1956. Marketing problems of U.S.
soybeans in Japan: Change in U.S. grading standards was a
big step in the right direction. Soybean Digest. Sept. p. 41.
• Summary: “The purpose of my visit to Japan was to study
the Japanese soybean requirements in relation to our U.S.
grades and standards; to learn more about the uses they make
of our soybeans, and the marketing problems involved.
“The Department had from time to time, as this group
knows, received quality complaints on certain deliveries.
It was therefore thought a firsthand knowledge stood to
aid us in developing standards that might better reflect
character and quality from the export standpoint, for we in
the Department are just as much interested as you folks in
industry, to see that the grades enable buyers, both domestic
and foreign, to get the kind and quality of commodities they
want and need.
“To sum up briefly, from observations and discussions
with Japanese industry people, the major marketing problems
insofar as quality is concerned can, I believe, be broadly
stated under two primary headings: foreign material and
color.
“Foreign material: Comments by the Japanese indicated
that we made a big step in the right direction last year when
we reduced our foreign material by 1%. It is believed the
Japanese interests are now reasonably well satisfied with
the overall allowance of total foreign material. The kinds
of foreign material contained in some of our deliveries,
however, still remain a problem. The food manufacturers in
particular object to such material as stems and certain weed
seeds as they affect both the palatability and appearance
of their products. For food purposes this is readily
understandable.
“Due to the nature of my assignment, considerable
time was spent observing the unloading of cargoes. The
average results between the U.S. inspection and the Japanese
inspection checked remarkably close, especially when one
considers the handlings that occur between inspections.
The Japanese use our standards and apply them in a manner
similar to the way they are applied in this country.
“I did find, however, unevenness in foreign material
in occasional holds of our ships, even though I am satisfied
uniformity existed at the time they were sampled at our

ports. As you know, soybeans containing foreign material are
difficult to load uniformly in any type of container, because
foreign material does not flow freely as do the soybeans.
When this condition exists and our cargoes are broken up
into many small lots, such as they are in Japan, the party
receiving his delivery from an area of high foreign material
is not satisfied. In fact, it appeared that many of our past
complaints on the foreign material factor have probably
stemmed from this distribution problem.
“Color: It was apparent the Japanese do not like any
form of green coloring in soybeans. The oil people object
to the color the green soybeans give oil, and to the reduced
price they take when they market the flakes to the food
people. The food manufacturer objects to the color the green
soybeans give their product. To illustrate the importance
the Japanese place on color, in addition to their inspectors
showing the usual quality factors, the trade requires them
also to show the percentage of light and dark green kernels.
Color is a quality guide in that country. From observations
both in Japan and since my return, it does not appear that the
present Illinois-Minnesota origin buying arrangement is the
solution to this problem. By this I do not wish to imply that
it has not accomplished anything, rather it appears to have
served its usefulness.
“It would seem the color problem could best be solved
by separately classifying the green and yellow seed-coated
soybeans under the framework of the standards. Our quality
certificate itself could then better relate an accurate picture of
the type of soybeans inspected.
“Color again enters into the picture in the form of purple
mottling. Due to this not being pronounced in our Midwest
and Midsouth crops the past two seasons, emphasis in Japan
was not placed on this factor. Should We encounter years
again though where they are prevalent, comments indicated
there would be serious objections.
“Another indirect color problem in Japan deals with our
splits. High percentages of splits are objected to, especially
by the miso and tofu industries. They contend that soybeans
that have been split for long periods of time fade and lose
their natural yellowish color, resulting in a food product that
has a dull appearance.
“It is believed if we can iron out most of these quality
problems, through the combined efforts of all concerned,
it will help put our trade with Japan on a much more
solid foundation.” Address: Board of Grain Supervisors,
Agricultural Marketing Service, USDA, Chicago, Illinois.
5485. McKinney, L.L. 1956. Progress in soybean research:
Reports on research work on both soybean meal and oil by
Northern Utilization Research Branch. Soybean Digest. Sept.
p. 66, 68, 70-72. [10 ref]
• Summary: Contents: Introduction. Norelac (a new type of
resin developed from soybean oil by Dr. J.C. Cowan, H.M.
Teeter and others).
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Urease activity (“The urease test is used to determine
whether the degree of toasting of soybean oil meal is
adequate to develop its maximum nutritive value and
whether the urease activity has been sufficiently destroyed
to allow the addition of urea in formulating ruminant feed.”
Each test has both advantages and disadvantages).
Hemagglutinating protein (For the past 3 years the
NRRL has had a contract with the University of Minnesota
to investigate the toxic, hemagglutinating protein found in
raw soybean meal. The research has been conducted under
the direction of Dr. I.E. Liener).
Flash desolventizer (Discusses the design and purpose
of the flash desolventizer, which removes most of the solvent
from the meal, leaving a residual solvent of only 0.2 to 0.8%
in the NRRL pilot plant).
Market potential survey (of drying oils).
Vinyl ethers (prepared from fatty alcohols).
Other research. Address: Northern Utilization Research
Branch, ARS, USDA, Peoria, Illinois.
5486. Shaw, Elmo A. 1956. Marketing problems of U.S.
soybeans in Europe: Dissatisfaction with U.S. soybeans due
in part to misunderstanding. Report of international study
team. Soybean Digest. Sept. p. 38.
• Summary: “In recent years the U.S. Department of
Agriculture has received a number of complaints relative
to the quality of American soybeans received at European
ports. In an effort to evaluate justification of these complaints
an official team comprised of two Americans and two
Europeans was chosen and a project was undertaken to
observe the loading, sampling, and grading of soybean
cargoes at United States ports and the discharge, sampling,
and grading of the same cargoes at European ports. Three
cargoes of soybeans were covered under this study.
“Conference Table: In addition to observation of the
handling of the three cargoes, the team assembled at a
conference table on several occasions with oil seed crushers
and processors in England and on the Continent. Virtually all
phases of soybean production, marketing, grading, and usage
were discussed. Several soybean factory grading laboratories
were visited, as well as the official laboratories of the
Rotterdam Trade Association and the Incorporated Oil Seeds
Association in London. All official analyses and grading
of the discharged soybeans were performed in the I.O.S.A.
laboratory.
“Foremost among complaints received from foreign
buyers of soybeans have been those relative to excessive
amounts of foreign material. There have also been
complaints on green seed-coated and purple mottled
soybeans.
“It will be recalled that effective Sept. 1, 1955, U.S.
standards for soybeans were changed whereby the maximum
foreign material content was reduced by 1% in each of the
numerical grades. In my opinion this was a much needed

change and has resulted in a very marked improvement in the
appearance and quality of soybeans being exported from the
United States today.
“Since soybeans for export are sold on a certificate
final basis in the European ports. If they were officially
sampled and graded in Europe, the foreign material content
would be based on non-soya matter only. When considered
on a non-soya matter basis only, the difference in results
between samples drawn in the United States and those
drawn in Europe, on the three cargoes under study, was
most gratifying. On the largest of the three cargoes, a
414,000-bushel shipment, the difference was only .04%.
On the other two cargoes, the difference in results was only
slightly more than a variation which might normally be
obtained on analyses of two different portions of the same
sample.
“When the samples drawn in Europe were graded
under official U.S. Grain Standards Act methods, using the
8/64-inch round-hole sieve to remove the readily separable
foreign material, the results were not encouraging. Under
our grading methods, the maximum foreign material content
permitted in the No. 2 grade was exceeded on four of six
tests that I made in London. When soybeans are reasonably
dry, they are by nature a rather brittle grain. Since the nonsoya foreign material checked very closely on opposite sides
of the Atlantic, this increase in foreign material obtained on
European samples under U.S. grading procedures can only
be attributed to an increase in finely broken soybean particles
produced in the loading and discharge operations.
“Our discussions in Europe disclosed that some of the
complaints we have received arose from a failure to properly
understand the application of our standards. In Denmark,
for example, it had not been understood that our green seedcoated soybeans were properly classified when certificates
of grade were received describing them as yellow soybeans.
Danish processors prefer yellow seed-coated soybeans. They
stated the oil produced from green soybeans carries a slightly
greenish tint and is not so readily salable as the oil of yellow
soybeans. They also stated that while definite conclusions
have not been reached, they are not sure that green soybean
oil possesses as stable keeping qualities as yellow soybean
oil.
“Since approximately 80% of the U.S. crop is of yellow
varieties, we were asked many times why greed’ soybeans
are usually received from this country. Objection to purple
mottling was not particularly stressed when it was explained
that our No. 2 grade permits a limited percentage of purple
mottled soybeans.
“Oil Content: One German crusher said soybeans of
the 1955 crop from one of our surplus producing areas ran
1% lower in oil content than the 1954 crop from that area.
He also said oil of the 1955 crop from this same area was
of lower quality than that of preceding crop years. He then
expressed a desire for information on percentage of oil
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content for all producing areas in the United States shortly
after harvest time each year, and asked if this information
were available and where it might be obtained.
“Questions were asked regarding the number of
inspections that may be made on a given lot of soybeans in
this country. We were questioned as to whether additional
changes are contemplated in the standards. We were involved
in discussions on soybean culture and of principles of
economics when questions were raised as to why American
soybeans are not as clean and free of foreign material as
Manchurian soybeans.
“It is believed our mission to Europe achieved some
worthwhile results. Soybean production in the United States
has expanded in recent years until it is now an important
segment of the national economy. Due chiefly to increasing
exports we have not yet produced a surplus of this crop. To
hold and increase our export market, let us not be unmindful
of the needs and wishes of the foreign buyer. If at any time
the quality of our exports needs improvement to hold our
position in the world market, we should not hesitate to make
such improvements, insofar as they would be compatible
with production and usage in our own land.” Address: Board
of Grain Supervisors, Agricultural Marketing Service, U.S.
Dep. of Agriculture, Chicago, Illinois.
5487. Soybean Digest. 1956. Honorary life members
[American Soybean Assoc.]: John P. Gray and Jackson L.
Cartter. Sept. p. 8.
• Summary: Gray is from Baton Rouge, Louisiana. He was
an agronomist with the Louisiana State University, and a
former president of the ASA. He hosted the annual meeting
of the ASA in Louisiana in 1933.
Cartter is with the U.S. Regional Soybean Laboratory
in Illinois. “Mr. Cartter was born in Brookfield, Missouri, in
1902, and moved to Montana in 1906. He graduated from
Montana State College in 1925, received his masters degree
from Iowa State College in 1927, and later did graduate

work at the University of Wisconsin. From 1928 to 1933
he was agronomist for the USDA at Holgate, Ohio. From
1933 to 1936 he was agronomist at the USDA Agricultural
Experiment Station, Arlington Farm, Virginia.” He helped to
organize the U.S. Regional Soybean Laboratory at Urbana,
Illinois, and has been associated with it since the beginning.
“First, he was director of the agronomic section of the
Laboratory. When the chemical section of the laboratory
was moved to Peoria, he became director, which position he
now holds. As a result of the program of the U.S. Regional
Soybean Laboratory, 16 improved varieties of soybeans
have been released jointly by the Laboratory and the various
states.
“Prior to his association with the Laboratory, Mr. Cartter
as U.S. Department of Agriculture agent, tested, multiplied
and classified many thousands of foreign introductions, a
number of which were later released as new varieties.
“Mr. Cartter has been called ‘One of the outstanding
workers and leaders in breeding research on soybeans.’”
Mr. Cartter was born in Brookfield in Missouri, 1902. He
received his masters degree at Iowa State College in 1927,
and later did graduate work at the Univ. of Wisconsin. From
1928 to 1933 he was an agronomist for the U.S. Dep. of
Agriculture at Holgate, Ohio. From 1933 to 1936 he was an
agronomist at the USDA experiment station, Arlington Farm,
Virginia. A photo shows each man.
5488. Soybean Digest. 1956. European export program the
first undertaking of Soybean Council! Sept. p. 26-27.
• Summary: At the top of the first page are two letters under
the heading: “Endorsements for Soybean Council from
USDA.” These are: “Copies of actual letters [with signature
on letterhead] received [in mid-August 1956] from True
D. Morse, Acting Secretary of Agriculture, and Marvin L.
McLain, Assistant Secretary, by Howard L. Roach, president
of the Council.”
The article begins: “A huge export market development
program in European countries to
be implemented with over onehalf million dollars in P.L. 480 and
soybean industry funds will be the
first undertaking of the new Soybean
Council of America.
“The Council is an industry-wide
organization formed this past summer
for the purpose of research, education
and promotion of the nation’s soybean
crop.
“An agreement between the U.S.
Department of Agriculture’s Foreign
Agricultural Service and the Council to
implement the program was approved
by the Council’s board of directors and
signed by the officers. It was submitted
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to and signed by FAS Aug. 22. The program will be similar
to the soybean market development program already in effect
in Japan under the sponsorship of the American Soybean
Association and Japanese trade groups.
“The European export program will include Italy,
Spain, Germany, Austria, France, Finland and possibly other
countries. It will in general follow the recommendations of
Geo. M. Strayer, executive director of the Council, to USDA
on his recent return from Europe. Strayer, who saw possible
unwieldy surpluses developing from the 1956 and 1957
soybean crops, believes there is a potential increase of 60 to
70% in European markets for soybeans and soybean products
over a period of years.
“A European office will be set up, and the Soybean
Council will carry out projects in research, market analysis,
sales promotion and related trading activities for soybeans,
soybean oil and other soybean products in the above named
European countries.
“The program will be financed by:
“$500,000 in foreign countries made available by FAS.
“$25,000 advanced by the Soybean Council.
“Funds advanced by European trade groups.
“The program is thus a massive attack by the Council on
the threat of soybean surpluses during the next 2 crop years.
“The overall program of the Council, of which the
European export project is a first step, will be financed by
voluntary contributions from soybean producers at the point
of sale. The operation will be simple. The collection of 10¢
per 100 bushels ($1.50 per carlot of 1,500 bushels) will be
made by the buyer at the time of purchase. And soybean
processing plants will deduct $1.50 per carlot on soybeans
coming into their plants. The proceeds will be turned over to
the Soybean Council of America. That is all there is to it.
“The checkoff will begin with the 1956-crop movement
as originally planned.
“First report on the Council was made by its officers
during the American Soybean Association convention at
Urbana.
“Said President Howard L. Roach: ‘The question has
been asked, Why aren’t the grain men represented on the
Council?’
“’We had to make a start somewhere. For the producer
and processor associations to set up the Council seemed to be
the most practical method of getting it started. That was what
was done. Grain handlers will be brought into the Council as
soon as they wish, and as soon as they have representation
able to speak for them as a group.’”
“On the cover: In the lower left-hand picture on the front
cover Treasurer Albert Dimond, Secretary R.G. Houghtlin
and President Howard L. Roach give their first report on the
Soybean Council of America at the ASA convention.”
A photo shows: “Board of Directors of the Soybean
Council of America. Left to right, R.G. Houghtlin, secretary,
Chicago, Illinois; Geo. M. Strayer, executive director,

Hudson, Iowa; Scott Cramer, Chicago; Dwight Dannen,
St. Joseph, Missouri; Albert Dimond, treasurer, Lovington,
Illinois; Dave Wing, vice president, Mechanicsburg, Ohio;
Chester B. Biddle, Remington, Indiana; Howard L. Roach,
president, Plainfield, Iowa; Jake Hartz, Jr., Stuttgart,
Arkansas; John W. Evans, Montevideo, Minnesota; Wayne
Lichty, assistant executive director, Hudson, Iowa; Ralph G.
Golseth, Danville, Illinois; and John Sawyer, London, Ohio.”
5489. Gastrock, E.A. 1956. Filtration-extraction process
achieves commercial status: Mississippi plant, based on
process developed by the Southern Utilization Research
Branch, has been in operation almost 2 years. Mr. Gastrock
tells the advantages of the new process. Soybean Digest. Oct.
p. 18-20.
• Summary: Contents: Introduction. Preparation: Hulling,
conditioning prior to rolling, rolling, cooking, crisping.
Extraction: Slurrying, filtration. Other operations. Other
oilseeds. Advantages of the process (14 advantages).
Acknowledgement.
“The filtration-extraction plant of the Mississippi
Cottonseed Products Co. [owned by Buckeye Cotton
Oil Co.], located at Greenwood, Mississippi, has been in
practically continuous operation on cottonseed and soybeans
since Jan. 26, 1954. This plant was designed, constructed,
and erected by Lukens Steel Co., based on the initial benchscale and pilot plant scale development work of the Southern
Utilization Branch of the Agricultural Research Service
(USDA).”
“The success achieved in this first installation has now
led to construction on the part of Mississippi Cottonseed
Products Co. of a second plant of the same size and for the
same raw materials.” Address: Southern Regional Research
Lab., New Orleans, Louisiana.
5490. Soybean Digest. 1956. Japanese saw our industry
firsthand. Oct. p. 8.
• Summary: “Glimpses of the U.S. soybean tour by Japanese
industry representatives are shown on this page.
“They came to see the U.S. soybean industry from farm
to final usage and returned home to report on what they had
seen to their respective industries. The tour started with
attendance at the American Soybean Association convention
at Urbana, Illinois, in mid-August, and ended with a visit to
the U.S. Department of Agriculture in Washington [DC] in
early September.
“The tour was part of the program of the JapaneseAmerican Soybean Institute. Its purpose was to better
relations between Japanese and American soybean trade
groups. The Japanese hope to get out of it better soybeans for
their food industries–fewer damaged and colored beans, and
less foreign material. The Americans hope to get a bigger
market for U.S. soybeans from the country that is already our
best foreign customer.”
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Six photos show the Japanese members of the group at
various stops along the tour.
5491. Soybean Digest. 1956. Staley oil man retires [Maurice
M. Durkee, oil division superintendent]. Oct. p. 24.
• Summary: “In 1926 A.E. Staley, Sr. said he ‘wanted to
get into oil refining right.’ Now, 30 years later, the chemical
engineer he brought to the A.E. Staley Manufacturing Co.,
at Decatur, Illinois, to accomplish that has retired [in July,
1956]. He is Maurice M. Durkee, oil division superintendent.
“The capacity of the Staley refinery when Durkee
joined Staley’s was slightly more than 200,000 pounds.
Now it has a volume of slightly more than 140 times that
amount, reports Staley Journal in its account of Mr. Durkee’s
retirement.
In 1927 the Staley company was just getting well started
in soybean processing, only to discover that Americans
would have no truck with refined soybean oil. According
to Mr. Durkee there were two reasons for this. Most of the
soybean oil offered up to then had been the Manchurian
variety, which had characteristics not pleasing to the
American taste, and no refiners had perfected a method of
refining domestic soybean oil of which supplies were small.
“In 1928, as he recalls, ‘with our primitive equipment
we produced a batch of fairly refined soybean oil, but the
trade would have none of it due to the memory of refined
Manchurian. “’Then in the spring of 1931 one or two of our
customers took a chance. From then on, and principally by
means of the effective batch deodorizer that we developed,
the progress was rapid.’
“This process of refining soybean oil ‘so that people
can eat it,’ as Mr. Staley put it, Mr. Durkee regards as one of
the most important things he has done during his 30 years at
Decatur.
“The thing which he found most intriguing, he says,
also had to do with soybean oil. It was the one known
around Staley’s as No. 101 oil. In 1929 when margarine
manufacturers were taxed for added color to their product, a
broker suggested that maybe Staley’s could make a soybean
oil dark enough that it would color the margarine naturally.
In two weeks time the Staley refinery was producing such
an oil, which sold for a premium, and met the needs of the
customers.
“’It was going great guns,’ Mr. Durkee remembers,
‘until the Congress changed the law, so that there was a tax
on all colored margarine, whether colored artificially or not.’
“Mr. Durkee was one of the speakers at the first soybean
symposium of the American Chemical Society, in the early
thirties. In that talk he suggested the cause of the flavor
instability of soybean oil, and later saw his theory verified
by extensive research at the Northern Regional Laboratory
[NRRL, Peoria, Illinois].
“He came to Staley’s from the Pompeian-Romanza
Olive Oil Co. where he had been in charge of operations.

“Shortly before his retirement Mr. Durkee was honored
at a dinner. Staley division superintendents and others who
had worked closely with him were the hosts, and presented
him a combination filing cabinet and safe.
“David T. Mitchell has been named superintendent of
the oil refinery section of the A.E. Staley Manufacturing Co.,
Decatur, Illinois.
“Mitchell, who has been with the Staley Co. for 18
years, succeeds Maurice M. Durkee, who has retired.
“Until recently Mitchell has been in charge of the Staley
monosodium glutamate plant, a position he had held since
the plant was started in Decatur in February 1948.”
A portrait photo shows Maurice M. Durkee.
5492. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Group 0 and I
maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 182. Oct. 78 p. Not for
publication.
• Summary: Note from Dr. Richard Bernard, Univ. of
Illinois. 1999. July 28. These disease summaries were
issued anonymously. D.W. Chamberlain, USDA soybean
pathologist at the University of Illinois, compiled them.
Address: Urbana, Illinois.
5493. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Group II maturity.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 183. Oct. 90 p. Not for publication.
• Summary: “Due to the delay incident to obtaining bids and
other details for the proposed utility building for the Soybean
Laboratory, it has been necessary to go ahead with the
building authorized for the Natural History Survey. It would
seem most desirable that this building be located just east
of the steel-framed screen house now on the farm, with the
south edges of the two in line.
“When you have gotten approval for your building, we
can determine its location in consultation with Dr. Burlison
and others.
“We were fortunate indeed to obtain a high quality,
semi-prefabricated, ‘demountable’ building of the modern
design for the Natural History Survey. The quoted price
for the erection, including high quality baked-enamel
aluminum siding, is $4,457. This is nearly $1,000 less than
for a comparable concrete block structure and apparently
considerably less than for a steel-framed building with
galvanized iron covering.
“If your specification could have been modified to
permit this type structure, we could get it for $4,357 (so far
as I can determine, you could still obtain the building for this
cost).
“Actually the only difference in the general character
of the ‘Best farm’ building and a steel-framed, steel-covered
structure is in the walls and trusses (steel vs. wood) and the
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covering (steel vs. aluminum).
“I understand fully the problem of conforming to the
budget bill which prescribed the particular structural details.
In my judgment, important advancement has occurred in the
period since plans were first made. Now we can obtain high
quality aluminum covering material, wood truss designs
are prefabricated from No. 1 lumber and metal timbers
connectors, and specialized crews are available for erection.
“We shall give every possible co-operation in meeting
your needs. Although members of the experiment station
staff agreed to the placement of a plain galvanized steel
structure on the farm, recent progress does raise the question
of its desirability. I feel certain that the administrative
officials will wish to review the plans and specifications for
the new building before final decisions are made.
“One suggestion was that the authority might be allowed
to lapse for 1948-49, and that a different type structure be
requested in the next budget–it may not be feasible to do this,
however.”
“cc W.K. Carroll. E.W. Lehrman [?]. H.P. Rusk.”
Address: Urbana, Illinois.
5494. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Groups III and
IV maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 184. Oct. 123 p. Not for
publication.
• Summary: On the front page of this 123-page typescript
these words appear prominently in the middle of the page:
“NOT FOR PUBLICATION–This is a Progress
Report of Cooperative Investigations Containing Data the
Interpretation of Which May be Modified With Additional
Experimentation. Publication, Display or Distribution of
Any Data or Any Statements Herein is Prohibited Without
Prior Written Approval of the Field Crops Research Branch,
ARS, USDA, and the Cooperating Agency or Agencies
Concerned.” Address: Urbana, Illinois.
5495. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Groups V, VI,
VII, and VIII maturities. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 185. Oct. 90
p. Not for publication.
• Summary: On the front page of this 90-page typescript
these words appear prominently in the middle of the page:
“NOT FOR PUBLICATION–This is a Progress
Report of Cooperative Investigations Containing Data the
Interpretation of Which May be Modified With Additional
Experimentation. Publication, Display or Distribution of
Any Data or Any Statements Herein is Prohibited Without
Prior Written Approval of the Field Crops Research Branch,
ARS, USDA, and the Cooperating Agency or Agencies
Concerned.” Address: Urbana, Illinois.

5496. U.S. Regional Soybean Laboratory. 1956. Agronomic
evaluation of soybean plant introductions, Group 0 maturity.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 186. Oct. 27 p. Not for publication.
• Summary: These variety trials were conducted in
Kanawha, Iowa, in 1953. For each variety is given: Line
number. Variety name or number. Source (such as Dairen,
Liaotung, Manchuria). Year introduced (1922-1949). Flower
color. Date of flowering. Iodine no. Maturity. Lodging.
Height. Uniformity score. Growth habit (GS, VS, or G).
Pubescence color. Pubescence type. Yield (bushels/acre).
Percentage of protein. Percentage of oil. Color of seed coat.
Color or hilum. Weight of 100 seeds. Seed quality. Remarks.
Named varieties: Mandarin (Ottawa), Flambeau.
Address: Urbana, Illinois.
5497. U.S. Regional Soybean Laboratory. 1956. Agronomic
evaluation of soybean plant introductions, Groups II and
III maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 187. Oct. 76 p. Not for
publication.
Address: Urbana, Illinois.
5498. Abel, G.H., Jr.; Erdman, L.W. 1956. Strains of
Rhizobium japonicum for use on Lee soybeans in the
Southwest (Abstract). Agronomy Abstracts. p. 16. Nov.
• Summary: A number of Rhizobium strains were tested on
the Lee soybean at Brawley, California in 1954 and 1955.
Address: USDA, ARS.
5499. Brewster, John M.; Mitchell, Julia A.; Clark, Stanley
P. 1956. Size of soybean oil mills and returns to growers.
Marketing Research Report (USDA Agricultural Marketing
Service) No. 121. 99 p. Nov.
• Summary: Contents. Summary:
1. Problems and approaches: general characteristics of
the industry, objectives, guiding assumptions.
2. Yields of soybean products.
3. Productive services: plant services (depreciation
rates, interest, taxes, insurance, total plant costs per bushel),
procurement of soybeans (soybean prices received by
farmers, country elevator and other intermediary handling
charges, transportation charges, total acquisition cost and
delivery cost per bushel of beans), operating services (labor
salaries and general administrative services, welfare risks,
maintenance and repairs, utilities, supplies, laboratory
services, insurance, product selling services, working
capital).
4. Mill economies: variation of cost with size of mill
(variation of cost with size of mill assuming production of
usual proportions of bulk and bagged meal, variation of cost
with size of mill assuming production of bulk meal only),
variation of gross revenue with size of mill (the problem of
prices, variation of meal revenue per bushel, of beans with
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size of mill, check on meal-revenue estimates), net revenue
per bushel of beans processed and size of mill, returns to
growers and size of mills, comparative economies of small
solvent and screw-press mills.
5. Appendix: Plant designs and investment requirements:
methods of determining investment requirements (drawings,
selection of equipment, machinery costs. materials costs.
equipment installation costs, freight charges, classification
of materials and equipment for tabulation, cost units and
cost groups, general principles), general features of soybean
oil mills, elevator department (requirements for receiving
and storing soybeans, flow of materials, description
and cost of facilities for receiving, storing, and drying
soybeans), processing departments (flake preparation and
meal processing departments in solvent mills oil extraction
departments in solvent mills, soybean preparation, oil
extraction, and meal processing departments in screw-press
oil mills, product storage and shipping departments, meal
storage and shipping departments, soybean oil storage
and shipping facilities), service department (boiler house,
machine shop, and storeroom, electric substations, trucks
and automobiles, miscellaneous service facilities, inventories
of supplies), fire protection (protection against fire hazards,
fire protection facilities), offices and analytical laboratories,
allowances for railroad tracks, land, total plant investments.
List of tables.
List of illustrations.
Summary (on page 1): “This study determines the way
in which change in the size of solvent soybean oil mills
under typical operating conditions is related to corresponding
change in total cost and total revenue per bushel of beans
processed. The study then compares the efficiencies of
different-size mills as measured by net revenue per bushel of
beans and per dollar of investment. The net returns per dollar
of investment are then used in determining to what extent, if
any, farmers might be benefited, in the form of higher prices
for their soybeans, from industrywide changes in the sizes
of soybean oil mills. The study also seeks to determine the
approximate point in the range of mill sizes at which solvent
mills come to earn more net revenue per bushel of beans and
per dollar of investment than screw-press mills.
“A subsidiary objective of the study was to determine
the approximate point in the range of mill sizes at which
solvent mills come to gain a competitive advantage over
screw-press mills.” Address: 1-2. Agricultural economists,
Marketing Research Div., Agricultural Marketing Service,
USDA; 3. Associate research engineer, Cottonseed Products
Research Lab., Texas Engineering Experiment Station.
5500. Clark, Francis E. 1956. Should legume inoculants be
used without added water? Seed World 79(11):12-14. Dec. 7.
• Summary: Dry inoculation at planting time is suitable
when batches of seed exceeding 20 lb are treated under
favorable conditions. Address: Principal Microbiologist, Soil

and Conservation Research Branch, ARS, USDA, Beltsville,
Maryland.
5501. Brine, Constance L. 1956. The institutional market
potential for oilseed proteins. Marketing Research Report
(USDA Agricultural Marketing Service) No. 151. 21 p. Dec.
[15 ref]
• Summary: Contents: Highlights. Background. Objectives.
Method. Findings: Sixteen institution study, hospital survey.
Evaluation of the current and potential institutional market.
Developing the institutional market. Food industry use of
soy proteins: Meat products, pet foods, bakery products,
prepared mixes. Potential market in food industry. Appendix
A: Publications for reference. Appendix B: Tables.
The most dramatic rise in soybean protein use has been
by pet food manufacturers because of its high nutritional
value in relation to cost. This study look at 4 types of
institutions: Homes for the aged, mental institutions,
children’s homes, and penal institutions (mainly prisons).
“With protein foods usually taking a large share of the food
dollar, it seemed that administrators of these institutions
might be interested in supplementing diets with less
expensive sources of this nutrient, such as that provided by
soybean flour and meal.”
“New York mental institutions have done considerable
experimental work in supplementing meat and cereal
foods with oilseed products, and currently are using about
0.03 pound per person per day. If all types of institutions,
excluding general hospitals, used soy products to this same
extent, a market potential of about 77 million pounds a year
could be expected. Mental institutions and homes for the
aged might be the most fertile field for initially promoting
the use of soybean products. These institutions alone could
represent a market potential of 8 million pounds per year.”
“Because of its abundance and relatively low price,
soybean flour offers a valuable source of protein for
supplementing low-cost diets... Formulas for bread and rolls,
soup mixes, and many lunch meats can be readily adapted to
include these products.”
“Food Industry Use of Soy Proteins: In 1947, domestic
use of soy flour and grits totaled approximately 60 million
pounds per year. Of this, 40% went into pet foods and about
an equal amount was used in cereal foods. Of the remainder,
a little more than 10% was incorporated into meat items and
another 10% was used in miscellaneous foods including
candy.
“By 1954, domestic consumption of soy flour and
grits had risen slightly to more than 70 million pounds.
This was largely due to the increased demand of pet food
manufacturers, who took about half of the amount used in
this country. At the same time, little change took place in the
quantities used by other food industries.”
In meat products, the use of soy flour has gradually
decreased in importance. Some is still being incorporated
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as a binder in sausages, frankfurters, and similar items, but
less is being used in canned meats. Some pet foods contain
up to 25% of soy products. “The use of soy flour in bakery
products is not expected to increase considerably. This flour
has been tried in breads, but has not been too popular. It
produces a firmer type of bread, which some studies indicate
consumers want, but actual sales data have not confirmed
these stated preferences.” Address: Food nutritionist, Arthur
D. Little, Inc., Cambridge, Massachusetts.
5502. Lyman, Carl M.; Kuiken, K.A.; Hale, Fred. 1956.
Essential amino acid content of farm feeds. J. of Agricultural
and Food Chemistry 4(12):1008-13. Dec. [18 ref]
• Summary: 115 different feed ingredients and related
products were analyzed for each of the 10 essential amino
acids.
A table (p. 1012) gives the protein and amino acid
content of many farm feeds, including those made oil seed
residues (incl. soybean meal, peanut meal, peanut flour,
soybean protein {commercial}), and various types of peas
and beans (incl. 3 types of soybeans {Laredo, Arksoy, and
Red Tanner}), black-eye peas, cow peas {mixed}, and
Mexican pinto beans. Address: Texas Agric. Exp. Station,
Agricultural and Mechanical College System, College
Station, Texas.
5503. Soybean Digest. 1956. Why Illinois grows the most
soybeans. Dec. p. 20.
• Summary: This year Illinois farmers harvested about
28% of the soybeans grown in the USA–about 136 million
bushels, worth over $300 million. This is more than double
that of the next highest state, Minnesota, with 56 million
bushels. Soybeans are the fourth largest source of cash in
Illinois after hogs, cattle and calves, and corn.
This huge lead enjoyed by Illinois in soybean production
is due to various reasons: (1) Favorable climate and soils.
(2) An active research program at the University of Illinois
dating back to 1896. (3) Development of improved varieties
for the state. (4) Feeding tests showing the value of soybean
meal in livestock feeding. (5) Establishment in 1936 of the
U.S. Regional Soybean Laboratory at the University of
Illinois. (6) The growth of many soybean processing plants,
which provide a close and dependable market. Illinois is now
the leading U.S. state in soybean processing.
Illinois counties leading in soybean production are
Champaign, Vermilion, Iroquois, Sangamon, and Christian.
Nationwide in 1955, soybeans accounted for 2.6% of all
cash farm income. But for Illinois farmers, soybeans made
up 11.6% of all cash farm income.
5504. Wilder, Russell M. 1956. A brief history of the
enrichment of flour and bread. J. of the American Medical
Association 162(17):1539-41. Dec.
• Summary: In about 1870 the practice of making white

flour by the process of roller milling began. Some believed
that the new white flour was better than traditional stoneground whole wheat flour, however the newer and more
refined flour contained much less of the outer portions of
wheat grain, and thus less vitamins and minerals. From the
beginning, there were critics of the roller-milling process and
the flour it produced, but in the later 1910s, after McCollum
and Osborne and Mendel revealed the importance of the
vitamins and micronutrients lost by roller milling, “the flour
millers and commercial bakers were under constant fire from
physicians and nutritionists.”
Reliable nutritional surveys conducted during the 1930s
revealed that the average American consumed only onethird as much thiamine as when only stone-ground flour was
available.
By 1941 large commercial bakers were voluntarily
enriching their white bread with thiamine, niacin, and iron.
“In January, 1943, the first order issued by the newly
created War Food Administration included a requirement that
all baker’s white bread be enriched.” The health benefits of
enrichment were clear and important.
Note: The author does not state clearly that enrichment
of bread puts back only a portion of what was taken out
during milling.
He also does not mention that roller mills remove a
larger percentage of fiber found in the grain than any other
nutrient. As of 2013, fiber is the nutrient most lacking in the
American diet, largely since Americans tend to eat refined
foods. Address: Member emeritus, Mayo Clinic; Rochester,
Minnesota.
5505. American Soybean Association. 1956. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Index. Advertisers’ index. 23 cm.
• Summary: Contents: Advertisements (throughout the
book). Index. American Soybean Association. Ontario
Soybean Growers’ Marketing Board. National Soybean
Processors Association. Soya Food Research Council.
Official standards for soybeans, revised effective Sept.
1, 1955. Soy flour standards. Steps in soybean grading.
What farmers can do to grow soybeans that will grade
high. Storage and different moisture levels (Safe storage
if moisture level is below 12%; unsafe if 13% moisture
or above). U.S. Department of Agriculture: Agricultural
Research Service, disease research, entomological
research, utilization research (incl. Northern Utilization
Research Branch, Peoria, Illinois), marketing research
(Agricultural Marketing Service), Foreign Agricultural
Service, Commodity Stabilization Service. Terminology (for
the soybean industry). Weights and measures. Marketing
channels for soybeans. Soybean production, acreage and
yield in the United States, from 1924. Value of the soybean
crop in major producing states and total, from 1924. Soybean
production in Canada, since 1942. Soybean utilization
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and value in Canada. World soybean production. Soybean
production by U.S. states, since 1924 (alphabetical).
Soybeans–Supply and distribution (USA) since 1949-50.
Soybean oil meal production (USA), imports and exports.
Production of protein concentrates (many animal and plant
sources). Volume of futures trading in soybeans, meal and
oil. U.S. soy flour production, low fat and full fat, since
1942-43. Production and exports of soy flour and grits.
Fats and oils production (all kinds). Production of soybean
oil, since 1930. Soybean oil utilization, since 1931. Prices
of U.S. soybeans. Prices of U.S. soybean oil meal. Prices
of U.S. soybean oil. U.S. price support operations, since
1932-33. Imports, exports of soybeans and oil. Exports to
individual countries. Leading soybean varieties (northern and
southern varieties, with description and date of release; many
developed cooperatively with the U.S. Regional Soybean
Laboratory). Map of the USA showing where varieties
are best adapted. Processors [crushers] of soybeans (listed
alphabetically by state and within each state alphabetically
by city or town). Foreign soybean processors. Refiners
of soybean oil. Manufacturers and handlers of soy foods
(alphabetical by product name: Beverages incl. soy coffee,
breakfast foods, canners of green vegetable soybeans,
canners of mature soybeans, cookies, crackers, toasts &
wafers, frozen desserts, health food stores & supply houses,
lecithin, macaroni, spaghetti & noodles, margarine, meat
substitutes, proteins, pudding powders, salad & cooking oils,
shortening, sausage binders, seasonings, soups, soybean oil,
soybeans for cooking or sprouting, soy butter, soy cheese
[tofu], soy flour, flakes & grits, soy flour mixes, soy milk,
soy sauce, vitamins, whipping agents). Manufacturers of
industrial products employing soybeans. Services for the
soybean industry. Equipment and supplies for the soybean
industry. Soybean processing and oil refining equipment and
supplies. Soybean seed suppliers. Vegetable soybean seed.
Advertisers’ index. Address: Executive office: Hudson, Iowa.
Phone: 314-432-1600.
5506. Journal of Proceedings, Annual Conference on
Problems of Cooperative Cottonseed and Soybean Oil Mills
[Second]. 1956. 25 p. *
5507. Klosterman, E.W.; Bentley, O.G.; Moxon, A.L. 1956.
Levels of soybean oil meal, rumen factors and alfalfa hay
as supplements to corn silage for growing, fattening calves.
Ohio Agricultural Experiment Station, Animal Science
Mimeograph Series No. 100. p. 24-25. *
5508. Klosterman, E.W.; Bentley, O.G. 1956. Value of
distillers’ dried grains, soybean oil meal and stilbestrol
implantations in rations for wintering calves. Ohio
Agricultural Experiment Station, Animal Science
Mimeograph Series No. 100. p. 12-13. *

5509. Skotland, C.B. 1956. Life history and host range of the
soybean cyst nematode (Abstract). Phytopathology 46:27. *
Address: North Carolina Agric. Exp. Station, Raleigh, North
Carolina.
5510. Solpico, F.O.; Torres, J.P. 1956. Contribution of the
agronomy horticulture division for the last twenty years.
Two-and-a-half decades of public services to Philippine
agriculture. Manila: Bureau of Printing. *
• Summary: “In 1939, improvement of promising varieties
through hybridization was initiated by the BPI [Bureau of
Plant Industry] with the use of introduced varieties: Dunfield,
Yellow Biloxi, Bilomi 1 & 3 (Ami x Yellow Biloxi) and
Bilofield (Yellow Biloxi x Dunfield). The first two hybrids
had superior protein and oil contents.”
5511. Benedict, Murray R.; Stine, Oscar C. 1956. The
agricultural commodity programs: Two decades of
experience. New York, NY: The Twentieth Century Fund. xii
+ 510 p. See p. v-xli, 145-77. Index. 24 cm. [770* ref]
• Summary: Chapter 4, titled “Oilseed crops” contains a
long section on “The support program for soybeans” (p.
169-76) with the following contents: Introduction. First price
program in 1941. Support prices increased in 1943. High
demand in postwar years. Higher supports and larger crops,
1951-1953. Program costs.
Tables show: (29) Soybeans: Acreage, yield, production,
crushing for oil, and exports, average 1937-1941, annual
1939-1955 (p. 171). (30) Soybeans: Support level, farm
price, farm value and price-support operations, 1939-1955
(p. 172). (75) Prices of soybean meal per ton and oil per
pound, and their combined values, 1949-1954 (p. 175).
Address: U.S. Dep. of Agriculture.
5512. Benson, Ezra Taft. 1956. Farmers at the crossroads.
New York, NY: Devin-Adair Co. xvi + 107 p. As told to
Carlisle Bargeron. Frontispiece. 21 cm. Summarized in
Soybean Digest, Nov. 1956, p. 25.
• Summary: Benson was a Mormon clergyman when he was
offered the post of Secretary of Agriculture by Presidentelect Dwight Eisenhower in Nov. 1952. Benson was born in
1899 in a two-room dwelling on a 40-acre farm in Whitney,
Idaho, a small farming community.
A graph of farm foreclosures (per 1,000 farms) from
1925 to 1954 shows that they rose steadily after 1928,
peaked in 1932, then decreased rapidly until 1945.
The section titled “Soybean prosperity–uncontrolled”
(p. 35-38) praises soybean producers for their independence
from government subsidies and acreage controls–the
opposite of cotton producers. Soybean producers have
decided to fight their battles in the market place, not in the
legislative halls. However there have been price support
programs for soybeans. “Except during the war [World War
II], they have been flexible and discretionary, not high, rigid
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and mandatory. They served to strengthen and stabilize
markets without piling up burdensome surpluses” (p. 36-37).
The frontispiece is an excellent portrait of Ezra Taft
Benson. Address: Secretary of Agriculture [USA].
5513. Chen, Philip S.; Chen, Helen D. 1956. Soybeans
for health, longevity, and economy. South Lancaster,
Massachusetts: The Chemical Elements. xii + 241 p. Illust.
Index. 21 cm. 2nd ed. Jan., 1962, 242 p. [24 ref]
• Summary: A comprehensive review of the subject.
Contents: Preface, by the author (South Lancaster,
Massachusetts, July 1956). Foreword, by Geo. M. Strayer,
Vice-President and Secretary-Treasurer, American Soybean
Association. Introduction. Part I: Nutritive value of the
soybean. 1. Protein (incl. Dr. Wolfgang Tiling of Hamburg,
Germany; Dr. Harry Miller). 2. Fat (incl. phosphatides,
sterols and hormones). 3. Carbohydrates and caloric value.
4. Minerals. 5. Vitamins. 6. Soybeans and world population.
7. Soybeans and disease (incl. Dr. Wolfgang Tiling of
Germany).
Part II: Soy products. 8. Soybean oil: Composition
and properties, processing and refining, reversion, uses,
phosphatides, margarine, mellorine (vegetable frozen
dessert). 9. Soybean oil meal: Heat treatment, Gelsoy, Multipurpose Food. 10. Soy flour: Uses, soy bread vs. enriched
white bread. 11. Soy milk. 12. Soy cheese (or soybean
curd, “aptly described by the Chinese as ‘the meat without
bones’”–incl. pressed tofu sheets and yuba). 13. Soy sauce:
Preparation of kojis, brine fermentation, production yields,
microorganisms are available. 14. Soybean sprouts.
Part III: Soybean culture and preservation. 15. Soybean
culture: Two types of soybeans (commercial field vs. edible
or vegetable varieties), inoculation, fertilizer, cultivation,
harvest. 16. Preservation of soybeans: Shelling, canning,
freezing, dehydration, harvesting dry mature soybeans.
Part IV: Recipes. 17. Soybeans and soybean pulp: Green
or fresh soybeans, dry soybeans, soybean pulp (“prepared
by pressing cooked soybeans through a coarse sieve or by
grinding them in a food grinder”), recipes (incl. Soyburger,
Scalloped green soybeans, and Roasted soybeans–dry roasted
or deep-fried (p. 151). Describes how to make wheat gluten
at home and praises monosodium glutamate for its ability to
improve the flavor of recipes–though its use is called for only
in the recipe for Soyburger). 18. Soy flour: Breads, cakes,
cookies, pies, soups, other recipes (A recipe for Wafers, p.
180, calls for “½ cup roasted soybeans, finely chopped”).
19. Soy grits and soy flakes. 20. Soy milk. 21. Soy
cheese. 22. Soybean sprouts.
Appendices: A. Soybean utilization (chart). B.
Manufacturers and handlers of soy foods (Source: 1956
Soybean Blue Book). C. References.
Chapter 1, “Protein,” begins: “The soybean is best
known for its high protein content (p. 7). It then discusses the
work of Dr. Harry Miller (p. 14-15).

Chapter 15, “Soybean Culture,” describes how to grow
soybeans in a garden. Pages 126-27 discuss the two types of
soybeans: the commercial field type and the edible vegetable
type. Five major differences between the two types are
discussed (p. 126). The edible varieties are larger in size, do
not yield as heavily (though they yield more heavily than
snap beans or lima beans), are more prone to shatter as they
near maturity in the field, are superior in flavor, texture,
and ease of cooking, and some edible varieties are also
superior in the manufacture of soybean flour, soybean milk,
roasted beans and other products. Table 31 (p. 130) lists
eleven varieties of edible soybeans: Very early–Giant Green.
Early–Bansei, Fuji. Midseason–Hokkaido, Jogun, Willomi.
Late: Illington, Imperial, Funk Delicious, Emperor, Higan.
Commercial–Illini.
Chapter 16, “Preservation of Soybeans,” describes how
to preserve “green soybeans” by canning, freezing, and
dehydration.
Photos show: (1) A sack of Lincoln soybeans (facing p.
1). (2) Soybean plants, showing pods and leaves (p. 3 and
4). (3) A beam balance with a small amount of soy flour
balancing many animal products. “The protein value of soy
flour: 1 lb. of soy flour contains protein values equal to 2
lbs. beef, or 34 eggs, or 6 quarts milk.” Source: Health and
Character Education Institute (p. 6). A similar photo (p. 24)
states: “1 lb of soy flour contains food calories equal to 3½
lbs beef, or 3 quarts milk, or 29 eggs. (4) Two views of a
child. Left, suffering from marasmus. Right, after six months
on a soy milk diet. Courtesy Dr. Wolfgang Tiling (p. 62).
(5) A machine at the Northern Utilization Research Branch
of USDA treating soybean oil with alkali (p. 72). (6) The
distribution of MPF [Multi-Purpose Food] to starving Indian
children (p. 91; Courtesy Meals for Millions Foundation). (7)
Quaker City No. F4 grinding mill (p. 102; Courtesy Straub
Co., 4059 Ridge Ave., Philadelphia, Pennsylvania). (8) Early
soy cheese (tofu) production in the United States (p. 108;
perhaps at Madison Foods). (9) The Northern Utilization
Research Branch, Agricultural Research Service, USDA–
shows outside of the huge building (p. 113). (10). How to
grow soy sprouts in a glass jar at home (p. 119). (11) Well
nodulated soybean roots (p. 129; Courtesy The Nitragin Co.).
(12) Baked soybeans in a crock (p. 144). (13) Soy flour used
in numerous baked products (p. 159; Courtesy ADM). (14)
Griddle cakes [pancakes] made with soy flour brown quickly
(p. 173). (15) Soy peanut butter cookies (incl. peanut butter
and soy flour; p. 185). (16) Soy grits in a glass jar (p. 198).
(17) Freshly-cooked crisp soybean sprouts in a raw vegetable
salad (p. 219).
Note 1. The first printing of this book (1956)
was dedicated “To Li Yu Ying and William J. Morse,
The Soybean Champions of the Eastern and Western
Hemispheres,” but by the second printing (April 1957) the
dedication had changed “To William J. Morse and Harry W.
Miller, The Soybean and Soy Milk Champions of Our Time.”
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The publisher of this third printing was unable to sell
all the books printed, so Chen apparently arranged for a
company named “Outdoor Pictures” (Box 1326, Escondido,
California) to sell them. On the title page, Outdoor Pictures
pasted their name and address over that of “The Chemical
Elements.”
Note 2. According to the National Union Catalog,
Philip Stanley Chen was born in 1903. The rear cover
states that he was born in China and is now a naturalized
U.S. citizen. He is a graduate of Emmanuel Missionary
College [in Berrien Springs, Michigan] and Michigan State
University. Before writing this, his first book on diet, health,
or soybeans, he wrote several books on chemistry: (1) The
Chloro Derivatives of m-cresol. 1933. Easton, Pennsylvania:
Mack Printing Co. 7 p. (Abstract of his PhD thesis, Michigan
State College of Agriculture and Applied Science); (2)
The Chemical Elements, Rev. ed. 1948. South Lancaster,
Massachusetts: Chemical Elements (fold chart). (3) 500
Syntan Patent Abstracts, 1911-1950. 1950. South Lancaster,
Massachusetts: Chemical Elements. 125 leaves. (4) Syntans
and Newer Methods of Tanning. 1950. South Lancaster,
Massachusetts: Chemical Elements. 128 p.
In 1962 Chen wrote A New Look at God, published by
Chemical Elements (288 p.). Address: 1. Prof. of Chemistry,
Atlantic Union College, South Lancaster, Massachusetts; 2.
National Science Foundation Fellow, Cornell Univ.
5514. Chen, Philip S.; Chen, Helen D. 1956. Soybean
sprouts (Document part). In: P.S. Chen and H.D. Chen.
1956. Soybeans for Health, Longevity, and Economy. South
Lancaster, Massachusetts: The Chemical Elements. 241 p.
See p. 117-22. Chap. 14.
• Summary: Begins by discussing the research of Dr. Clive
McCay at Cornell University on soybean sprouts, then
gives the 8-step procedure for sprouting soybeans at home
recommended by Cornell.
Dr. Chen then adds: “The sprouts will be fully grown
in four to six days when they are around 1½ to 2 inches
in length. They should be taken out of the vessel before
rootlets have shown their appearance. After the sprouts
are washed to free them from loose hulls or seed coats and
excess water, they are ready to be used in cooking, stored in
the refrigerator, or blanched for two minutes and placed in a
deep freezer.
“The writer has found that either 30-ounce fruit juice
cans or 3-pound shortening cans are very convenient for use
in sprouting soybeans. The cans were perforated with small
holes at the bottom. After the soaked beans were placed in
the cans, they were then covered, and left on the draining
board of the kitchen sink to drain. The beans were watered
regularly after each meal when the dishes were washed.
“For those who might encounter difficulty in their first
few experiments and become discouraged, the following
suggestions are offered:

“Beans will become moldy or even rot during sprouting
if they are too old and lack germination. The only remedy for
this is to use new seeds with high germination values.
“In case the decay of the beans is due to bacterial action,
the use of a disinfectant may be resorted to, provided its
use is limited to not more than one-half hour treatment. The
disinfectant to be used may be in the form of chlorinated
lime (bleaching powder) or any of the soluble hypochlorite
solutions such as Chlorex [sic, Chlorox?], Dazzle, Oxo,
or Savol. The use of water containing one teaspoon of
chlorinated lime or other bleaching solutions in three
gallons of water once a day will be sufficient to discourage
the growth of mold or bacteria which cause spoilage of the
beans. Frequent changing of soaking water was found by
some to be just as effective as bleaching solution.
“It might be well for the housewife to gain some
experience from sprouting mung beans before attempting
to sprout soybeans. Mung beans are the tiny green beans
out of which the bean sprouts used in chop suey dishes are
prepared. They may be purchased in Chinese grocery stores
in any Chinatown, and they never give trouble in sprouting.
While they are easy to cook and widely used, they cannot
compare with soybean sprouts in flavor and food value.”
Two photos show soybeans being sprouted in an
inverted glass fruit jar in a sink (Courtesy Nebraska
Extension Service).
A table (p. 122, based on Li and Grandvoinnet 19111912) compares the nutritional composition of soybean
sprouts and mung bean sprouts. Soybean sprouts contain
14.73% nitrogenous materials (protein) compared with
only 3.41% for mung bean sprouts. Address: 1. Prof. of
Chemistry, Atlantic Union College, South Lancaster,
Massachusetts; 2. National Science Foundation Fellow,
Cornell Univ.
5515. Shefferman, Maurice. 1956. Foods for longer living.
New York, NY: Whittier Books, Inc. 181 p. No index. 22 cm.
• Summary: This is a book about diet and nutrition by one
of the founders (in New York City) of Balanced Foods,
the major health food distributor. Although it contains few
original ideas, it helped to introduce soybeans as a healthy
food, and meatless meals, during the late 1950s.
Contents: Preface. 1. Living a balanced life. 2. How
well nourished are we? 3. Who gets our best food? 4. Your
bloodstream is your lifeline. 5. Vim, vigor and vitamins. 6. A
vitamin primer. 7. Minerals in your diet. 8. Cook, spare those
nutrients. 9. Natural seasonings. 10. Fresh juices are staple
foods. 11. The five basic foods. 12. Everybody needs more
vitamin C. 13. Overweight–Our national health problem. 14.
Don’t live on your nerves! 15. Are you tired? 16. Relax and
invite your health. 17. “Having a wonderful time!” 18. Your
summer diet. 19. Design for winter living. 20. Recipes.
Shefferman wrote this book so it “would make sense to
a lot of people who have a very hazy idea that right food has
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any direct relationship to their health.” The “eating habits of
the average American family, or individual, are not good.”
Many foods “have been depleted of much of their valuable
nutrients; we eat too much,” too many hot and highly spiced
foods, and too much meat. The “vegetarians eat entirely
too much starchy foods and are usually, as a result, on an
unbalanced diet. As a nation we have retrogressed from the
days when our forbears lived on natural, live, whole foods.”
“I believe that my viewpoint on ‘natural’ foods will find
ready acceptance by intelligent people who are genuinely
interested in helping themselves to maintain sound health all
the days of their life” (Preface, p. 5).
Also discusses: The growing interest in the practice of
organic gardening in the USA (p. 25). “Acid conditions of
the soil are as unhealthy as acidity in the human system” (p.
26). “Under ideal conditions we can obtain all the vitamins
and minerals we need through natural foods and correct
eating.” Yet today our soils are depleted of minerals and
excessive processing further reduces the nutritional value of
our foods (p. 35).
The human body is composed of about 66% oxygen,
18% carbon, 10% hydrogen, 2% nitrogen, and the remaining
4-5% is made up of minerals and trace elements. “Under
ideal conditions, a perfect diet which includes the four
main minerals–calcium, phosphorus, iron, and iodine–
in abundance, will furnish all the other trace elements
in sufficient amounts. The lesser minerals are sodium,
potassium, magnesium, manganese, chlorine, and sulphur
(p. 38, 52). Soy beans are a good source of thiamin (vitamin
B-1, p. 42), riboflavin (B-2, p. 43), folic acid (p. 46), and
choline (p. 46).
There “is always the possibility of getting too much of
the proteins in the diet, especially proteins of meat, and that
is one of the best reasons in the world why all persons should
change over to meatless meals as often as possible. Now this
is not an appeal for the reader to become a vegetarian, for it
is the writer’s form belief that meat and fish foods are vitally
necessary to complete the diet. On the other hand, it is an
appeal to meat eaters not to eat an excess of animal foods,
for this may throw too much of a burden upon the system,...
Among the better known protein foods are soy beans, dried
beans, lentils, nuts, cheese, eggs, milk, mushrooms... All of
these are less costly than animal foods and certain varieties
of fish and other sea foods” (p. 61).
Brown rice is an excellent food. It was used in an 1897
experiment “which was to mark a high point in modern
nutritional history.” It proved that beri-beri could be cured
by substituting whole rice for polished rice (p. 62-63). One
of the best sources of lecithin in the soy bean. Its benefits
are discussed. Realize that “proteins of all kinds are being
made from this alkaline-producing soy bean...” It cultivation
has been promoted by the USDA, thereby making it a major
crop. Soy beans are discussed at length. “The protein of soy
beans is used in meat replacement dishes,” Soy cheese [tofu]

and “soy bean drinks” [soy milk] are good protein sources.
For lunch, use “soy sandwich spreads” and “soy bean and
wheat germ bread...” The main body of your meatless
dinners can be made up of various combinations, including
“soy bean loaf, “gluten steak,” “green soy beans,” “whole
wheat or soy bean macaroni or spaghetti, or eggs “on soya
toast.” Use soya flour as a binder or serve baked soy beans
with tomato sauce (p. 64-67).
Natural seasonings include “soy seasonings and natural
herbs and spices.” Use herb teas and herbs in cookery (p. 6869). The five basic foods are blackstrap molasses, brewer’s
yeast, skim milk powder, wheat germ, and yogourt. They are
“wonder foods” (p. 81). The Metropolitan Life Insurance
Company’s ideal weight chart shows, for example, that a
man 6 feet tall should weigh 152-164 lb (small frame), 161173 lb (medium frame), or 169-185 lb (large frame) (p. 97).
Shorter working days and modern labor-savings devices
have transformed most Americans into a new “leisure”
class (p. 108). Scientific experiments by Dr. Fisher at Yale
University [New Haven, Connecticut] have shown that a
meatless diet can provide sufficient protein for the body’s
needs. “Vegetable proteins such as almonds and soybeans are
excellent protein foods. Soybean products supply essential
amino acids without creating the toxic end-products of the
meat diet. The residue from the digestion of meats is acid and
toxic forming. Vegetable proteins leave a neutral or alkaline
ash. Vegetable entrees are wonderful meat replacements for
the summer menu. A savory vegetable steak or roast is just
as hearty, just as satisfying as meat and a good deal easier
on the digestive system. The deliciously rich flavor of meat
substitutes is particularly appealing when appetites need
tempting during the summer months” (p. 125-26).
People with a definite allergy to cow’s milk–as is quite
common among children and adults–”can use soy bean milk
or goat’s milk.” Soy bean milk is “an excellent substitute
for milk products of animal origin. Crushed soy beans have
been used as a source of milk by the Chinese for centuries.
Soy milk is approximately the same chemical composition
as dairy milk. It resembles cow’s milk in consistency and
appearance, and its calcium content is about equal to human
milk. For infant feeding, in cases of special diets, digestive
ailments and malnutrition, soy milk has proven highly
beneficial. Soy bean milk is definitely alkaline and easily
digested. The soy curd prepared from the milk is eaten as a
soft, cottage-cheese-like food” (p. 128).
“Far too many individuals eat too much starch and not
enough of the fresh fruit and vegetables.” The “one man
who should know better–the strict vegetarian–is often the
worst offender” (p. 129). Recipes (p. 135-81) include: Soy
casserole (meatless main dish, with cooked soy beans, p.
134). Cheese-bean casserole roast (p. 139). Baked soy beans
(p. 151). Soy bean salad (with 2 cups “drained green canned
soy beans,” p. 158).
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5516. Soybeans pass oats to become the 5th most important
U.S. farm crop in value (Important event). 1956.
• Summary: George W. Kromer (USDA). 1965. Soybean
Digest. June. Cover story.
5517. USDA Agricultural Marketing Service, Grain Div.
1956. Handbook of official grain standards of the United
States. USDA Miscellaneous Publication No. 722. 104 p. 15
cm.
• Summary: The new standards for soybeans become
effective on 1 Sept. 1955. This tiny booklet is approximately
6 inches tall and 3.6 inches wide–small enough to fit in an
inspector’s pocket. Address: Washington, DC.
5518. Wolf, Walter James. 1956. Physical and chemical
studies on soybean proteins. PhD thesis, University of
Minnesota, Minneapolis. 217 p. Page 969-70 in volume
17/05 of Dissertation Abstracts International. [60+ ref]*
• Summary: Ultracentrifugal analyses show that the
decreased extractability of soybean protein is due to the
decreased solubility of the 11S and 15S fractions.
Note: Walter Wolf earned his B.S. degree in 1950
from the College of St. Thomas, a Catholic, comprehensive
college in St. Paul, Minnesota. Major: Agricultural
biochemistry. Minor: Organic chemistry. Major adviser: Prof.
D.R. Brigs. Address: Univ. of Minnesota.
5519. National Agricultural Library. comp. 1956--. Feed
composition data bank (Computerized statistical database).
Beltsville, Maryland.
• Summary: This database was initially developed at Utah
State University, International Feedstuffs Institute. Supported
by USDA Agricultural Research Service. Conceived in 1952,
it contains statistical information on the composition of
feeds, plants, and some foods used as feeds. Current data is
emphasized.
Note: This is the earliest computerized database seen
(Nov. 2001) that contains information on soybeans. Address:
NAL, Beltsville, Maryland.
5520. Epps, J.M. 1957. Soybean cyst nematode found in
Tennessee. Plant Disease Reporter (USDA) 41(1):33. Jan.
15.
• Summary: “The soybean cyst nematode, Heterodera
glycines Ichinohe, has been found in soybean fields in Lake
County, in Western Tennessee. In the course of a survey,
soil and roots of soybean plants were collected from a
field believed to be infested with the root-knot nematode.
Examination of the soil revealed the presence of many
lemon-shaped female nematodes attached to the roots and in
the soil. Larvae were present in the soil.
“The extent of the infestation has not been determined.
Numerous soil and root samples collected later, in the north
part of Lake County, have not revealed the presence of this

nematode. It now appears that the present known infestation
constitutes a considerable acreage. The general area is
devoted to growing soybeans, cotton, alfalfa, and corn. The
soil varies from very sandy to heavy.
“Soil samples sent to Dr. J.N. Sasser, Department of
Plant Pathology, North Carolina State College, Raleigh for
confirmation were found to contain viable cyst nematodes
which attacked soybeans. Reproduction occurred readily
and numerous males were found in the material. Positive
identification of the cyst nematode was made.
“Investigations as to extent of damage and areas of
damage are being continued.” Address: Plant Pathology
Dep., Tennessee Agric. Exp. Station, Jackson, Tennessee.
5521. Courier (Champaign-Urbana, Illinois). 1957. Honored
by ICIA (Photo caption). Jan. 31. p. 2.
• Summary: At a banquet on Wed., Jan. 30, the Illinois
Crop Improvement Association (ICIA) presented its first
honorary memberships to four former University of Illinois
agronomists. The photo shows the four men: Dr. George H.
Dugan, Dr. C.M. Woodworth, Dr. W.J. Burlison, and Prof.
J.C. Hackleman. Also shown is ICIA president Lyle Van
Horn, who presented the certificates to the scientists.
5522. Foreign Agriculture (USDA Foreign Agricultural
Service). 1957. The versatile soybean has become the United
States fourth-ranking farm export. 21(1):18-19. Jan.
• Summary: “Twenty years ago soybeans were a
comparatively minor crop in the United States. Most of
them were used for hay or soil enrichment, and only a small
part was harvested for beans. Yet in the next two decades
soybeans were to become a leading U.S. agricultural product,
ranking just below wheat, tobacco, and cotton in dollar
export value.
“A more versatile plant than the soybean has never
been known to science, and its development is one of the
agricultural marvels of this century. Its early history is lost
in obscurity; ancient Chinese literature, however, reveals
that it was extensively cultivated and highly valued as a
food centuries before written records were kept. Introduced
into Europe in the 1700’s and to America in 1804, it had a
place only in botanical gardens, where it was regarded as a
curiosity rather than a plant of economic importance.
“Requiring a hot, moist growing season, the soybean
never adapted itself to Europe. And even in the United
States, where many areas resemble China in soil and climate,
the soybean was slow to take hold. But like many other farm
crops, the soybean was projected into world trade by the
events of history, the first being the Sino-Japanese War in
1895. Food requirements for Japanese troops in Manchuria
led to an increase in soybean production. When the troops
were withdrawn, a soybean surplus developed. Then two
things happened: Chinese farmers poured into Manchuria
as immigration restrictions were eased, and the Japanese,
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through treaty rights acquired in Manchuria after the RussoJapanese War, began an extensive export trade with Europe
in soybeans and soybean oil.
“It was World War II that gave the United States preeminence in soybeans, and eventually led to its becoming the
world’s largest exporter of this commodity. Production had
first begun to show some commercial importance after the
First World War, and during the 1920’s and early 1930’s it
has climbed steadily. But in 1942 it shot up to a new high in
response to strong wartime demand for domestic sources of
fats and oils and oilseed meal.
“After the war, U.S. soybean production, instead of
declining, continued to mount. China, formerly the world’s
largest soybean exporter, was entangled in political strife,
and its production and trade had fallen off. Europe, just
starting its economic recovery, needed fats and oils and
animal feed. And Japan–now the biggest customer for U.S.
soybeans–was not only cut off from its Manchurian supplies
but badly in need of food.
“How U.S. soybean production and trade developed
in those years is a tribute to U.S. farmers. In 1936, acreage
totaled 7.2 million acres, of which 2.4 million were harvested
for beans. Total production was 34 million bushels; exports,
nil. By 1956, acreage had expanded to 22 million, of which
21 million were harvested for beans. Production reached
457 million bushels; exports are forecast at over 75 million
bushels, about 10 million more than the previous year. At the
same time, domestic consumption of soybeans and soybeanproducts increased tenfold in this 20-year span.
“Greater demand is only partly responsible for this
tremendous gain. To scientific research must go much of the
credit. Through hybridization and selection the original eight
varieties [sic] which were brought to the United States have
been developed into some 2,500 distinct types. Yields have
been increased and area of cultivation extended. But even
more important are the many uses to which the bean is now
put.
“For centuries soybeans, because of their high protein
content, have been an important food in the Far East, where
they are roasted, boiled, pounded into flour, eaten as sprouts,
converted into milk, curds, sauces, and other edible forms.
In the United States, however, soybeans won approval first
as a legume. Introduced into the Southeastern States–though
production now is largely concentrated in the Corn Belt–they
were grown for hay, or were plowed back into the soil. Only
a small part was harvested for beans, which, in turn, were
pressed into oil for use in paints, varnishes, soaps, and other
industrial products. The meal, of course, was used as animal
feed, as it is today.
“What boosted soybeans out of their hay-and-fertilizer
status was the development of processing which removed
disagreeable flavor from the oil. Immediately there opened
up a whole new field–oil for the manufacture of shortenings
and margarine. During World War II, when cotton production

was cut back, reducing the amount of cottonseed oil
available, the production of soybean oil expanded; and,
today, shortenings and margarine are the two most important
soybean oil products. The soybean meal produced along
with the oil is an excellent high protein feed and its use has
expanded rapidly.
“So adaptable is the soybean that many scientists say
only a start has been made in exploring its possible uses.
Even so, the list is long. Its meal has adhesive qualities,
and thus is used in plywood adhesives, orchard sprays,
floor coverings, paper lamination, magazine and wallpaper
coatings, and so forth. Its oil contains lecithin, a minor
phosphorous compound with emulsifying properties and
also nutritive value. And so it [lecithin] is used not only in
shortenings and margarine, but in cosmetics, confectionery,
and resins, and in vitamin tablets as an absorption aid.
The oil’s fatty acids are important constituents in soaps,
detergents, plasticizers, resins, and paints. And as a food,
soybeans as beans or as flour have won recognition in this
country.
“U.S. soybean exports are not in these derivative
products but in beans, oil, and meal. Beans alone rank fifth
among U.S. agricultural exports,” and the beans, oil, and
meal together rank fourth. “Japan is the largest market,
Europe next–particularly Western Germany. And last year
large quantities of oil went to Spain, Greece, and Chile,
largely under P.L. 480 programs.”
A photo shows a hydraulic press, used to extract oil
from soybeans; “the cake of meal that is left makes a highly
nutritious livestock feed.”
5523. Gibson, Robert H. 1957. 1956 performance trials
of field crop varieties. Tennessee Agricultural Experiment
Station, Bulletin No. 256. 22 p. Jan.
• Summary: Yield data for 3 locations is given for soybean
varieties Ogden, Lee, Dorman, Volstate, Perry, Wabash, and
S-100. Ogden yielded best. Address: Asst. in Agronomy,
Knoxville, Tennessee.
5524. Hieronymus, T.A. 1957. Growth problems of the
soybean processing industry. Part III. Soybean Digest. Jan. p.
10-11.
• Summary: Part III of a paper presented at the National
Soybean Processors Association annual meeting, Aug. 13,
1956, Urbana, Illinois.
“Pricing problems: Soybean processing is a service
that adds value to raw materials. There is a payment for this
service. This manufacturing activity is done on an equity
basis rather than on a fee basis; that is, raw materials are
purchased and semi-finished goods are sold. The amount
received for processing is the difference between the buying
and selling amounts. This may be called the processing
margin.
“The processing margin depends on the supply of and
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demand for crushing facilities. The supply of facilities is
the capacity of the industry and includes foreign as well
as domestic plants. U.S. soybean processors compete with
foreign processors for supplies of soybeans.
“The demand for facilities is determined by the
quantities of soybeans to be crushed which is a fairly fixed
quantity in any given year. Except for seed requirements and
exports of minor quantities to Asia for food, soybeans are
processed into oil and meal.
“The supply of and demand for crushing facilities is
translated into margins by competition among processors.
If margins are not satisfactory, processors have only other
processors to blame. No one else has use for soybeans.
At times, farmers have held soybeans long enough that
processors have become quite aggressive in their bidding.
But farmers sold soybeans at a great deal faster rate than was
necessary to allow an evenly distributed crush. Processors
did not bid aggressively for soybeans to crush; they bid
aggressively for soybeans to put into inventory to crush at a
later time.
“Speculators in futures markets are often blamed for
bidding the price of soybeans up to the point that margins
are unreasonably small. But speculators can do only one
thing with soybeans–sell them back to processors. At no
time has the holding by speculators in futures markets been
large enough to affect the distribution of the soybean crush.
Nothing discourages a speculator quite as much as delivery.
He can do nothing but redeliver, usually immediately.
“There have been instances in which speculative activity
distorted prices. The July 1950 contract was such a case. I
strongly suspect that September 1954 was another. I think
that speculation in soybean futures was not a factor in the
rather ridiculous price pattern of March through July of the
current year.
“Speculative distortions have occurred because
processors were reluctant to make sufficient deliveries. They
failed to make deliveries soon enough because delivery
would have put soybeans out of position.
“Delivery Points: It may or may not be desirable that
delivery points other than Chicago be designated. It appears
fairly likely that the conditions that made the Chinese
operation possible in 1950 no longer exist. Most certainly
deliverable supplies in Chicago were adequate in 1956.
“Several things about crushing margins appear
reasonably clear. First, the processing margin has been
substantially below full cost. The USDA has reported costs
at 37¢ without allowance for return to capital. Margins of
this kind are hard to find in recent years. With capacity
considerably in excess of crushable supplies we should
expect margins to be narrow.
“Second, there is a fairly regular seasonal variation in
processing margins. Margins are usually most favorable at
harvest and regularly decrease into spring or summer.
“Third, the processing margin is related to the volume

of soybeans crushed. The margin this year will likely
average 140 with a crush of about 280 million. This margin
is narrower than we would reasonably expect on the basis of
usual relationship.
“Fourth, margins vary among the various processing
plants. There are several reasons for this. In measuring
margins I have used soybean prices at Illinois country points
and meal and oil at Decatur for immediate unrestricted
shipment. Soybeans at other locations have different prices.
Meal and oil of other locations and billings have different
prices. Yields of oil and meal vary because of different
oil content of soybeans, different processes, and different
efficiencies of different plants using the same process.
“Fifth, there is little relationship between apparent
and realized margins because of integration and because
of inventory programs. Processors do several things, all of
which affect their profit and loss. They store soybeans, they
process soybeans, they speculate in prices, they speculate
in price relationships (a matter of putting on and taking off
crush and switching hedges around) and they engage in other
operations such as feed mixing and retailing of meal.
“All of these get mixed up in profit and loss statements.
For example, a processor may buy soybeans at 300 under
May, eventually remove his hedge at 80 under, and process
the soybeans on a 150 margin for a total revenue of 370 per
bushel. He has lost money processing but has done very well
with his storage.
“He may simply buy soybeans at $2.10 and sell products
6 months later when soybeans are $2.60. Under these
circumstances processors have tended to pay little attention
to crushing margins and have gone ahead with negative
margins.
“Managing Inventory: One problem of the processing
industry is to develop an understanding of the various
inventory operations. The reluctance of the processing
industry generally to buy in product commitments and
sell cash soybeans when margins become unfavorable has
puzzled me for a long time. That a processor has made
money storing soybeans and speculating and has put on
crush at profitable levels is no reason why he should not
reverse crush when he can, thereby, get some other processor
to crush for him at less than out-of-pocket cost.
“The industry is not sophisticated in its inventory
programs. I think the first step toward greater stability in
margins is the development of an educational program in
handling inventories.
“The other major pricing problem is the volatility of
soybean prices. The soybean market is an exciting one. It is
also a very hard market in which to manage an inventory.
“If greater stability ever occurs in soybean, oil and meal
prices, processor margins and processor earnings should
become more stable. Soybean prices are inherently highly
variable. Because of its international aspects the price of oil
is extremely hard to forecast.
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“It appears that a little bit of meal goes a long way. With
a little extra the price goes down sharply and with a little too
little it goes up sharply.
“Small changes in meal and oil make fairly large
changes in soybean prices. If oil goes down three-eighths
of a cent, which is not much, and meal $2, which is not
much either, there is a limit break in soybeans. The solution
to this problem is to improve the quality of speculation in
soybeans and soybean products. Here I mean speculation
in the broadest sense (including farmers, grain merchants,
oil refiners, exporters, etc., as well as traders in futures
contracts). This is a slow and painful educational process. It
leads in the direction of price stability.”
A large photo shows people standing on the floor of
the Chicago Board of Trade. The caption: “When more
stability occurs in prices of soybeans, oil and meal, processor
earnings should become more stable.” Address: Assoc.
Professor, Agricultural Marketing, College of Agriculture,
Univ. of Illinois, Urbana, IL.
5525. Soybean Digest. 1957. Larger plants mean lower costs.
Jan. p. 28. [1 ref]
• Summary: This is a summary of: Brewster, John M.;
Mitchell, Julia A.; Clark, Stanley P. 1956. “Size of soybean
oil mills and returns to growers.” Marketing Research Report
(USDA Agricultural Marketing Service) No. 121. 99 p. Nov.
“Processing Costs: An industry-wide increase in the
size of soybean plants would result in appreciable savings in
soybean processing costs. A savings of 9¢ per bushel, or $3
per ton, could be gained by expanding a solvent mill from 50
to 1,000 tons of beans processed per day.
“A savings of nearly 4¢ per bushel can result by
converting a 50-ton mill into one of 100-ton capacity. And a
further boost of the 50-ton mill to 400 tons per day showed a
7¢ savings per bushel.
“But beyond 400 tons, savings in costs are slight.
“These are the facts and figures revealed in a marketing
research study made by the Agricultural Marketing Service.
The authors compared the efficiencies of different size mills
as measured by net revenue per bushel of beans and per
dollar of investment.
“Using data covering the 3-year period 1951-52 through
1953-54, the authors made an analysis of various size model
mills assumed as operating under typical conditions.
“Through the use of engineering methods, they put
these model mills on a comparable basis with respect
to depreciation, interest, property taxes and insurance.
Operating requirements and practices were checked against
actual processing plants.
“All the mills in the study were assumed to operate
under average conditions. This applied to costs per unit of
input, transportation costs of soybeans, the proportions of
bulk and bagged meal produced and f.o.b. mill returns for oil
and meal.

“It was also assumed that the model mills operated at
normal daily processing rates and for a 12-month season of
330 24-hour working days.
“Working with these model mills, the analysts came to
several conclusions.
“They saw that as the size of the mills increases,
meal revenue and total cost per bushel of beans decline in
approximately equal amounts. This decline in meal revenue
is due to the fact that as mills grow larger they sell a greater
proportion of their meal in the general, rather than local,
market.
“The mill price for meal sold locally is higher than for
meal sold in the general market. This is partly because of the
freight costs to bring competing meal from other mills and
partly because local demand is primarily for bagged rather
than bulk meal.
“Larger mills, with large amounts of bulk meal to sell,
however, must look beyond local markets. And only because
of their lower processing costs can they do this profitably.
“Also, larger plants can operate at a greater profit than
smaller plants because they require less investment per
bushel of beans processed.
“For example, the difference in profit between a 150and a 1,000-ton mill was 5.9¢ per dollar of investment. This
was equivalent to 2.9¢ per bushel of beans.
“As the size of the mill varied downward from 1,000
tons per day, its differential profit over the 150-ton mill also
fell. For the 200-ton mill it was only 0.16¢ per bushel.
“This differential profit per dollar of investment is the
maximum amount by which a large mill can economically
bid up the price of beans over the smaller mill. The higher
the basic profit level on which the soybean industry is
competing with other industries, the greater is the differential
ability of the large mill to pay more for beans.
“But no substantial raise in the price of soybeans would
result from a reorganization of the industry into fewer but
bigger mills. Even an industry composed of only 1,000-ton
mills and over could not be expected to raise the price more
than 2.9¢ per bushel. And the amount probably would not
reach this figure.
“Reorganization of the industry into many small-sized
mills would result in either a higher price for soybean meal
or a lower price for soybeans, or possibly both. Soybean
production is highly concentrated relative to the area of the
general market for soybean meal where the f.o.b.-mill price
is lower than the local market price.
“To increase the number of small mills and still maintain
their present advantages would require additional local
outlets. Such local-market expansion is not possible. Local
meal demand in the soybean belt is already being largely
supplied by local mills.
“In addition to this appraisal of the size of mills, the
AMS study also compared the economies of small solvent
and screw-press mills. Analysis showed that as mill sizes
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increased to 50-ton capacity, the solvent mill earned more
net revenue per bushel of beans and per dollar of investment
than the screw-press mill.
“At 50-ton capacity, the advantage of the solvent mills
was 2.5¢ per dollar of investment. This was equivalent to
1.5¢ per bushel of beans.
“The advantage increased to 5¢ per bushel and over
8¢ per investment dollar as the size of the mill increased to
200 tons per day in size. Beyond this point, the solvent’s
advantage per bushel remained relatively stable; its
advantage per dollar of investment continued to rise,
however, to 400 tons per day.
“Investment requirements per bushel of beans declined
more rapidly for the solvent process than for screw press,
especially as the size of the mills increases up to 400 tons per
day. After this level, the requirement declines slowly and at
about the same rate for both types of mills.
“For this reason, the larger the mill size, the greater is
the advantage of shifting to solvent mills even though the
profit advantage per bushel remains the same.
“This explains why the rapid shift of the industry from
the screw-press to solvent mills in recent years has been
restricted almost entirely to mills of 200 tons per day in size
and over. It also shows the general trend in the processing of
soybeans–a general conversion to large solvent mills.”
5526. Smith, Allan K.; Rackis, Joseph J. 1957. Phytin
elimination in soybean protein isolation. J. of the American
Chemical Society 79(3):633-37. Feb. 5. [13 ref]
• Summary: Phytin accounts for about 70% of the
phosphorus in soybean meal. This phytin can be eliminated
a water extract of soybean meal by a combination of dialysis
and treatment with the anionic-exchange resin Dowex1-X10. Address: Northern Regional Research Lab., Peoria,
Illinois.
5527. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1957. Japan’s soybean imports rank
sixth in value of total imports. 74(7):38. Feb. 18.
• Summary: “Japan imported 26.0 million bushels of
soybeans valued at 83.7 million dollars in 1956 compared
with 29.7 million bushels valued at 98.2 million dollars in
1955. Over 70 percent of the total came from the United
States.
“Soybeans ranked sixth in value of all agricultural
commodities imported into Japan 1956, representing 7.1
percent of the total value of all agricultural imports.”
5528. Agricultural Research (USDA). 1957. Is soybean
chlorosis bad? 5(8):11-12. Feb.
• Summary: “Certain strains of nitrogen-fixing bacteria and
certain soybean varieties nodulated with these bacteria have
been found responsible by USDA researchers for widespread
chlorosis in southern soybeans. This condition has caused

some concern for the past 2 years–and last alarmed growers
of the new Lee soybean in the Mississippi Delta area.
“Although the abnormal appearance of affected plants is
spectacular, agronomists believe the chlorosis doesn’t affect
yield appreciably.
“This type of chlorosis shows up rather suddenly as a
yellowish-white area either around the border or in the center
of growing leaves at the top of the plant. The condition
arises in plants about 6 to 8 weeks old and lasts a week or
two. Green color then returns just as rapidly. While some
plants are recovering, others may be yellowing. Chlorosis is
often intermittent through a field, so soil condition or other
environmental factors naturally were suspected at first.
“Bacteria bring on condition: Some light was shed
on this matter in 1954-55 studies of Rhizobium japonicum
bacteria by ARS agronomist G.H. Abel and bacteriologist
L.W. Erdman. They field-tested 80 strains of the bacteria at
Brawley, California–where soil completely lacked soybean
types of root bacteria. This showed which strains were best
for inoculating soybean seeds in the Southwest. Abel also
found much chlorosis from inoculations with certain strains,
none from others. That did not, however, definitely rule out
soil or other environmental causes.
“A rhizobium strain from a non-chlorotic field was
tested on 40 soybean varieties in the greenhouse and caused
little or no chlorosis in any plants. But 2 selected rhizobia
from chlorotic fields, tested on the same 40 varieties, caused
chlorosis in certain soybeans, yet proved to be excellent
symbionts with other varieties. In brief, there was severe
chlorosis in 6 varieties, light to medium chlorosis in 17, and
little or no chlorosis in the other 17 varieties of soybeans.
The 6 highly susceptible ones were Lee, Ogden, Roanoke,
and Gibson and 2 experimental lines.
“Agronomist H.W. Johnson, who collaborated in this
work, says the chlorosis occurs prominently in only a few
southern soybean varieties, especially Lee, Ogden, and
Roanoke. It had been observed in Ogden and Roanoke
in scattered fields for several years. Plantings of Lee,
introduced in 1954, had so much chlorosis that growers
began questioning its dependability. Lee is resistant to
several diseases, is nonshattering, and is very productive.
Fortunately, we now find it can still be grown.
“No serious results expected: The researchers don’t
think this chlorosis will become serious. Although they have
not yet investigated the possibility of replacing the offending
rhizobia already in the soil, they now know that necessary
source material is available for developing resistant soybean
varieties.”
5529. Guither, Harold D. 1957. Why Illinois leads in
soybeans. Soybean Digest. Feb. p. 18-19.
Address: Asst. Extension Editor, Univ. of Illinois, Urbana.
5530. Raper, Kenneth B. 1957. Charles Thom: 1872-1956.
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Mycologia 49(1):134-50. Jan/Feb. [114 ref]
5531. Soybean Digest. 1957. May quarantine soybean
nematode. Feb. p. 22.
• Summary: “A public hearing on a U.S. Department of
Agriculture proposal to quarantine the states of Missouri,
North Carolina and Tennessee for the soybean cyst nematode
or ‘yellow dwarf’ disease was held by USDA in Washington
Jan. 31.
“The Department announced the hearing on Jan. 14 and
interested people were given a chance to appear and express
their views on the proposal.
“The quarantine, if established will restrict or prohibit
the movement of: soil, nursery stock, bulbs and tubers,
soybeans and soybean hay, farm implements, construction
and maintenance equipment, used boxes, bags and other
containers, trucks, wagons, railway cars and boats and other
articles that might spread the soybean cyst nematode from
the infected areas.
“The soybean cyst nematode is taken seriously as a
threat to the soybean crop, since it is capable of causing
complete destruction to the crop in an area.
“The disease caused by the nematode was first called
‘yellow dwarf’ disease in Japan, Korea, and Manchuria,
where it has its only known habitat outside of the United
States.
“In this country, the pest has been found in Pemiscot
County, Missouri, New Hanover and Pender Counties, North
Carolina, and Lake County, Tennessee.
“Seen as Serious Missouri Threat: The soybean
cyst nematode, discovered in southeast Missouri late in
1956, may prove to be a most serious threat to soybean
production, say University of Missouri extension and survey
entomologists Stirling Kyd and George Thomas.
“Undiscovered in this country until 1954 when it was
found in North Carolina, the soybean nematode was noticed
late last year in Lake County, Tennessee, just across the
Mississippi River from Pemiscot County. Missouri surveys
were started immediately and the nematode was easily found
in the southeast part of the state.
“Surveys are continuing and it looks as though the
infestation may be fairly general throughout southeastern
Missouri, the two entomologists say. The State Department
of Agriculture and the United States Department of
Agriculture are conducting the surveys in southeast Missouri.
The soybean cyst nematode has been a pest in the beanproducing areas of Japan, Korea, and Manchuria for 40 years
or more. It’s one of the numerous, tiny, almost transparent
eelworms that infest soil, plants, and animals all over the
world.
“Soybeans are the principal host plant and most
attention has been given to the nematode’s attack on that
legume. However, North Carolina studies show the nematode
willingly attacks annual lespedeza also.

“Consequently, the soybean cyst nematode must also be
considered a potential serious threat to Missouri’s 10 million
acres of lespedeza. Common vetch and garden beans also
succumb to the nematode’s attack.
“Since the nematode is unable to move under its own
power, infestations occur via moving soil. Farm machinery
is probably the most common means of spread–custom
machinery can spread the nematode over wide areas. The
nematode can also be spread by normal surface drainage,
blowing soil, flood, man and animals carrying infested soil
on their feet, cars driving through fields, and through any
other soil movement.
“To counter this dark picture, Kyd and Thomas point out
that the nematode discovery doesn’t mean it’s new. They say
the nematode has probably been active in Missouri for 15 to
25 years.
“As for methods of holding the pest in check, chemical
control is completely out of the question at the present time.
Costs are prohibitive from a crop protection standpoint and
treatment isn’t effective enough to be used in an attempt to
do away with the nematode.
“For the 1957 growing season, Kyd and Thomas suggest
that bean producers in southeastern Missouri plant soybeans
on land that hasn’t been used for beans, lespedeza, or vetch
during the past 3 or 4 years. Although there hasn’t been time
to complete research, they believe that a 3 or 4-year rotation
may significantly reduce the nematodes’ ability to damage a
soybean crop.
“And, the two entomologists point out that, under
no conditions, should soil samples be taken from fields
suspected to be infested with the nematode. Any such
samples taken would only make the situation worse by
having a flood of potentially infested samples being sent over
the state.”
5532. Stewart, Robert B. 1957. Undescribed species of
Pyrenochaeta on soybean. Mycologia 49(1):115-17. Jan/Feb.
• Summary: Soybeans are not commonly grown in Ethiopia,
but since 1953 they have been cultivated experimentally by
the Jimma Agricultural Experiment Station, Jimma, Ethiopia.
During this time an increasing percentage of the leaves in
these experimental plots showed spotting, due to what is
apparently an undescribed species of Pyrenochaeta. This is
the most prevalent disease of soybeans in this locality. It is
described in detail. The same organism has been seen on an
uncultivated host, Glycine javanica L. in this locality.
Note: This is the earliest document seen that reports a
soybean disease in Ethiopia. Address: Texas Agriculutural
Experiment Station, College Station, Texas.
5533. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1957. Japanese soybean mission to
visit Red China. 74(9):17. March 4.
• Summary: “Negotiations have been conducted with the
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Communist Chinese Export-Import Corporation regarding
the dispatch of a 15-man mission to Red China, according
to the Japan Soybean Association. The Association is
selecting representatives from all segments of the soybean
industry, including oil processsors, miso makers, shoyu
makers, tofu makers, natto makers, soybean importers, and
soybean products wholesalers. The mission, scheduled to
leave for Red China some time in April for a one-month
visit, will check the production, quality, stocks, availability,
warehousing and loading facilities of Chinese soybeans. It is
rumored that the mission may also negotiate for the purchase
of soybeans.”
5534. Schafers, Ted. 1957. World’s most unusual diet
kitchen. St. Louis Globe Democrat. March 24. p. 1F, 6F.
• Summary: Describes the work of Dr. James E. Corbin and
Joe Populaire at the Ralston Purina Co. developing feeds for
monkeys, dogs, cats, laboratory mice and rats, game birds
(pheasants, quail), fish (mountain trout, blue gills, catfish,
minnows), and even grey crickets–which were raised for fish
bait. Dr. Corbin, a research nutritionist, is head of “special
chow research” for Ralston Purina in a large laboratory at
735 Chouteau ave.
Since development of the Salk polio vaccine 3 years
ago, vaccine makers have imported more than 30,000
Rhesus monkeys into the USA, mostly for use in research
laboratories. Corbin’s team is now working to find a new
food to replace the messy banana-fruit diet that monkeys
usually eat with a factory-made scientific food that
incorporates “stabilized vitamin C” into a curly sausageshaped food. Monkeys now like it and thrive on it. Ralston
Purina has established a special factory to make this new
“monkey chow.”
One of America’s fastest growing businesses is
commercial fish hatcheries [later call aquaculture] which
raise game fish for human consumption. There are now 1,000
fish hatcheries in America. Dr. R.M. Bethke has developed
a stabilized food on which trout grow twice as fast as on the
old diet of insects, liver, chicken and packing house waste.
They are also said to taste better. The USDA is pushing the
“farm pond program” as a source of new work and income
during periods of spare time. Some farmers charge people to
fish in their private ponds.
There are now 14 million licensed hunters in the USA.
To serve their need for game birds, “controlled” shooting
preserves are springing up across America.
Dr. Harold L. Wilcke, assistant director of research,
points out that these laboratory animals are saving thousands
of human lives. Last year, one laboratory produced a million
mice. “That is why special laboratory foods are important.”
A photo shows Joseph Vandepopulaire offering some
of the new “monkey chow” to a monkey, who passes up a
banana to grab it. Note: The process for making these feeds
[extrusion cooking] is not discussed since Ralston Purina

considered it top secret. Address: Staff writer.
5535. American Soybean Association. 1957. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5536. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1957.
Results of the Cooperative Uniform Soybean Tests, 1956:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 188. March.
134 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1956%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform test, Group I. Uniform preliminary test, Group I.
Uniform test, Group II. Uniform preliminary test, Group II.
Uniform test, Group III. Uniform preliminary test, Group III.
Uniform test, Group IV. Uniform preliminary test, Group IV.
Effect of location on composition. Disease investigations.
Weather summary.
“Introduction: The U.S. Regional Soybean Laboratory
was organized in 1936 under the Bankhead Jones Act, as a
cooperative project by the U.S. Department of Agriculture
and the 12 Agricultural Experiment Stations of the North
Central Region. In 1942 the work of Soybean Laboratory
was expanded to include cooperation with 12 Agricultural
Experiment Stations of the Southern Region also. The
research program of the laboratory has been directed toward
the development of improved varieties and strains of
soybeans for industrial use, and the obtaining of fundamental
information necessary to the efficient breeding of strains to
meet specific needs.
“The Uniform Soybean Tests were initiated in 1938 on
a limited basis but the work was rapidly expanded until nine
tests groups were established to measure the yield and range
of adaptation of the better strains developed the laboratory’s
breeding program. The first five groups include strains of
proper maturity for the Central States. The other four groups
contain strains adapted to the Southern States. The summary
of performance of the first five groups is included in Part I
of this report. Information on the last four groups adapted to
the southern part of the United States is contained in Part II,
which is issued separately.
“The first Uniform Preliminary Test was grown in 1944
to gain regional information on a larger number of strains
that could be entered in the Uniform Tests. These tests at a
limited number of locations have been useful in the early
screening of experimental strains, thus improving the quality
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of entries in the Uniform Tests. Four such Preliminary Tests
were grown in 1956, covering Maturity Groups I through IV.
“Uniform Test, Group 0, contains the strains that will
bloom and mature under the longer days encountered
during the summer in the Dakotas, Minnesota, and northern
Wisconsin. Group I contains strains generally adapted to
South Dakota, the southern parts of Minnesota, Wisconsin,
and Michigan, and the northern parts of Iowa and Ohio.
Groups II, III, and IV, respectively, include strains adapted
to locations farther south in the North Central States and
to other areas of similar latitude. In general, each group is
arranged to include strains differing in maturity by about ten
days. Maturity of the strains is expressed as so many days
earlier or later than some well-known check or reference
variety in the group.
“Daily rainfall and maximum and minimum temperature
graphs and a brief statement of growing conditions during
the 1956 season are included for most nursery locations as
an aid to interpretation of the agronomic and chemical data.
Illinois had a cool dry spring with abundant moisture over
the state during July and August, resulting in the highest state
average (28.5 bushels) ever experienced. Contrasted to this
was the drouth in the western part of the region. Severity of
the drouth at Ames, Iowa is illustrated by the mean yield and
plant height of the Group II strains. Mean yield was 16.2
bushels in 1956 contrasted to 27.8 in 1955, with plant heights
of 22 inches and 40 inches, respectively. Rains occurring in
the Ames area during the seed filling period resulted in good
seed quality though moisture came too late to affect yield
or plant growth.” Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
5537. Clark, Francis E. 1957. Nodulation responses of
two near isogenic lines of the soybean. Canadian J. of
Microbiology 3(2):113-23. March. [12 ref]
Address: Soil and Water Conservation Research Branch,
USDA Agricultural Research Service, Beltsville, Maryland.
5538. Danzig, M.J.; O’Donnell, J.L.; Bell, E.W.; Cowan,
J.C.; Teeter, H.M. 1957. Reactions of conjugated fatty acids.
V. Preparation and properties of Diels-Alder adducts and
their esters from trans, trans-conjugated fatty acids derived
from soybean oil. J. of the American Oil Chemists’ Society
34(3):136-38. March. [10 ref]
• Summary: All of the esters (except allyl) appeared to
be primary plasticizers for this plastic. Address: Northern
Regional Research Lab., Peoria, Illinois 61604.
5539. Hartwig, Edgar E. 1957. Row width and rates of
planting in the southern states: No yield advantage for
narrow rows. Soybean Digest. March. p. 13-14, 16.
• Summary: “Rate of planting and row width studies have
been conducted in all of the major soybean producing areas
of the South. Results of most of these studies are in fairly

close agreement and indicate that the optimum rate within
the row is 10-12 viable seed per foot and that there is no
yield advantage for planting in rows narrower than 36 to 40
inches.
“Plantings of less than 10-12 seeds per foot of row will
frequently yield as well as thicker planting, but the seedling
growth is at a slower rate and more difficulty is encountered
in weed control. Planting at rates heavier than 10 to 12 seeds
per foot of row gives better early season weed control, but a
greater amount of lodging usually results.
“Thirty-six or 38-inch rows have an advantage over 40inch rows in that four rows can be handled with greater ease
with a 12-foot combine.
“In 1944, the three varieties Ogden, Volstate, and Woods
Yellow were grown at four rates in the row–2, 3, 6, and
12 plants per foot of row at two locations in eastern North
Carolina. For the varieties Ogden and Volstate, this would
mean planting rates of approximately 10, 15, 30, and 60
pounds per acre, and for Woods Yellow the planting rates
would have been approximately 13, 20, 40, and 80 pounds.
Row width was 40 inches. Plantings were made in early
May. All plantings were made at a heavy rate and thinned to
the desired spacing after emergence. Yields in these plantings
are reported in Table 1.
“In these plantings harvest loss from combining the two
and three plants per foot rate would have been greater than
from the two thicker rates, because pods were borne much
closer to the ground.
“In 1947, 1948, and 1949, a rate of planting study was
conducted on a Norfolk Sandy Loam soil at Rocky Mount,
North Carolina. The Roanoke variety was planted in early
May at the rates of 4, 6, 9, and 12 seeds per foot in 42-inch
rows. Seeds having a laboratory germination of 90 to 95%
were used. Seedling emergence ranged from 80 to 85% each
year. Planting rate had no influence on percentage emergence
in any year. A higher percentage of the plants survived to
maturity in the thinner plantings. Seed yields were low in
each of the first 2 years, and very good the third year. Yield
was not influenced by planting rate. The results for the 3
years are reported in Table 2.
“There was a greater amount of lodging in the planting
of 12 seeds per foot than where 9 seeds per foot were
planted. On the basis of these studies and observations
at other locations, a planting rate of 9 seeds per foot was
recommended for Roanoke in North Carolina.
“In order to study the interrelations of row width and
planting within the row, studies were made at Plymouth,
N.C., using four row widths, 24, 30, 36, and 42 inches, and
three rates within the row, 4, 6, and 12 plants per foot. All
plantings were made at a thicker rate and thinned to the
required spacing. Plantings were made in early May. Results
for the Ogden variety are reported in Table 3.
“These studies showed no advantage for planting in
rows closer than the conventional 36- to 42-inch rows.
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Thicker plantings in the row had an advantage from the
standpoint of early weed control, regardless of row width.
Lodging increased appreciably as row width was reduced.
“The plant population of 12 plants per foot appeared to
be slightly excessive. A planting rate of 10-12 viable seeds
per foot in 36- to 42-inch rows was concluded to be near the
optimum for seed yield, early weed control, and a minimum
amount of lodging.
“H.M. Camper and Dr. T.J. Smith conducted studies
at Warsaw, Virginia, for the years 1952, 1953 and 1954 in
which they used 12, 24, and 36-inch rows and planted at the
rates of 3, 5, and 7 pecks per acre. Average planting dates
were May 10, May 24, June 8, June 23, and July 9. Narrow
rows had no yield advantage over the 36-inch row for the
Ogden variety in any of the first four planting dates. Narrow
rows gave higher yields than the 36-inch row in the July 9
plantings, but Ogden yielded appreciably less when planted
in narrow rows on July 9 than when planted in 36-inch rows
on June 26 or earlier. Seven pecks per acre reduced yield of
Ogden in the May and June plantings.
“In 1949, Ogden soybeans were planted in late May at
Stoneville, Mississippi, in four row widths–24, 30, 36, and
42 inches–at the rate of 10 viable seeds per foot of row. The
mean yield for all plantings was 39.5 bushels per acre with
no difference for row width.
“In 1950, Dorman, Ogden, and Roanoke varieties were
planted in early May in 28, 32, 36, and 40-inch rows on a
sandy loam soil at Stoneville. All plantings were made at
the rate of 10 seeds per foot of row. In these plantings the
row middles in the 28-inch rows were shaded in 37 days as
compared with 44 days for the 36-inch row. This difference
might mean one less cultivation for the narrow rows. A
greater amount of lodging resulted from planting in the
narrow rows. Seed yields are reported in Table 4.
“Planting rates in 36-inch rows were tested at Stoneville
on a sandy loam soil for the years 1952, 1953, and 1954.
The three varieties Dorman, Ogden, and Lee were planted
at the rates of 6, 9, 12, 18, and 21 seeds per foot. Percentage
emergence was not influenced by planting rate in any of
these plantings. Seed yield was influenced very little by
planting rate. The mean yields for the three varieties in 1954
for the 6, 9, 12, 18, and 21 seeds per foot planting rates
were 36.9, 35.4, 37.5, 36.8, 38.5, and 35.8 bushels per acre.
The six-seed-per-foot planting required a longer time to
give complete ground shading. Lodging was considerably
greater in the 18 and 21 seeds per foot planting rates. For the
Dorman and Lee varieties, the approximate planting rates
would be 27, 40, 54, 80, and 94 pounds per acre, while for
Ogden the rates would be approximately 30, 45, 60, 90, and
105 pounds per acre. The 9-to-12-seeds-per-foot rates gave
excellent early growth with a minimum amount of lodging.
“In 1955, Dorman and Lee were planted at three
planting dates on a heavy clay soil at Stoneville, Miss. Three
planting rates–6, 12, and 18 seeds per foot–were used in 36-

inch rows. Percentage emergence was slightly higher for the
thinner planting rates. Seed yields for the May 10 and May
31 plantings are reported in Table 5.
“These plantings were made with an old style double
disk opener which did not place the seed uniformly at the
bottom of the furrow opening. As a result the percentage
emergence was somewhat lower than has been obtained from
the use of newer style double disk openers on the heavy clay
soils. Therefore, the apparent advantage for thicker planting
in late May or early June is not typical.
“During the years 1950, 1951, 1952, and 1953 plantings
of Ogden beans were made by Ralph Smith in west Florida at
the rates of 30 to 120 pounds per acre. These plantings were
made in 36-inch rows in early June. Results are reported in
Table 6.
“In 1952, Ogden soybeans were grown in six row widths
in West Florida. When each row received a comparable
amount of fertilizer and approximately one seed per inch
in the row, the yields for the different row widths were as
follows: 12-inch, 35.2 bushels; 18-inch, 31.9 bushels; 24inch, 32.3 bushels; 30-inch, 32.9 bushels; 36-inch, 34.2
bushels; and 42-inch, 30.6 bushels.
“Studies conducted by the Arkansas Agricultural
Experiment Station at Stuttgart in 1950 and 1951, at
Clarkedale in 1950, and at Marianna in 1951 showed a
distinct yield advantage for planting in narrow rows. Results
obtained for the Ogden variety are reported in Table 7. In
these studies the 10-inch and 20-inch rows were hand hoed
to control weeds and the 40-inch rows were cultivated.
“Plant growth in the Arkansas tests was less than was
produced in the other studies reported from other states.
The reduced plant growth probably explains the greater
differences in seed yield among the different row widths.
“Perhaps growers in the North Central area will wonder
why experimental plantings in their area show a yield
advantage for narrow rows while most results in the South
show no advantage for narrow rows. Much of the difference
can be explained by the fact that adapted Southern varieties
have much heavier foliage and will normally completely fill
the row middles in 36- to 40-inch rows (fig. 1). Crowding
these heavy foliage types into narrow rows results in
increased lodging.
“In this discussion, increased lodging from thick
plantings or narrow rows has been emphasized. Readers may
feel that the data presented does not show too much yield
reduction from the heavy planting rates. However, severe
lodging increases problems in maintaining proper combine
adjustment, particularly height of cutter bar and reel, and will
frequently result in greater harvesting losses.
“Growers frequently say that they like to plant extra
seed because they believe it will improve their chances of
obtaining a stand. Excess seed is no substitute for a good
seedbed. Two bushels per acre in a dry cloddy seedbed will
fail just as surely as 10 viable seeds per foot in 36- to 40-
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inch rows. Rate of planting studies with different varieties
and strains of soybeans have shown little difference in the
optimum planting rate in the row. Soybean varieties do
differ, however, in the number of seeds in a bushel. A large
seeded variety having only 2,000 seeds per pound will
require 87 pounds of seed per acre to give the same planting
rate as will be obtained by planting 50 pounds of a variety
having 3,500 seeds per pound. The most positive method
of checking planting rate is to put seed in one hopper, drive
at regular planting speed on firm ground, and count seed
dropped in several 36-inch sections of row. With seed having
a germination of 90% or better, one seed per inch will
usually be an adequate amount of seed. Seed of any variety
will differ slightly in size from year to year. Therefore, it is
desirable to check planting rate every year ahead of planting
time.” Address: Research Agronomist, Mississippi Agric.
Exp. Station, Stoneville, MS, and coordinator of the U.S.
Regional Soybean Lab. research program.
5540. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1957. Results of the Cooperative Uniform
Soybean Tests, 1956: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 189. March. 146 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/56soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding

programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the five
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
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rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefficient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
5541. Mumaw, C.R.; Weber, C.R. 1957. Competition and
natural selection in soybean varietal composites. Agronomy
Journal 49(3):154-60. March. [15 ref]
Address: Iowa Agric. Exp. Station, Ames.
5542. Soybean Digest. 1957. For northern states, wide rows
vs. narrow rows. Most producers and agronomists still favor
standard corn row widths, but narrow rows pay off in some
instances. March. p. 10-12.
• Summary: “C.R. Weber, U.S. Department of Agriculture
and Iowa State College agronomist, points out that in
Northern states of the latitude of Minnesota, 18 inches
between the rows have given the highest yields. But in the
North Central states [Iowa, Illinois, Indiana, Ohio]. 21- to
24-inch rows yielded 2-4 bushels an acre more than when
planted in wide rows, 40-42 inches, or when drilled in 7-inch
rows. But as one goes south, wider row widths have given
the highest yields.”
“It is standard practice in most northern soybean
growing states to grow soybeans in corn planter width
rows of 36 to 42 inches, and to use the same planting and
cultivating equipment as for corn and other row crops.”
Note: This is the earliest document seen (Aug. 2009)
with the term “narrow rows” in the title.
5543. Soybean Digest. 1957. Soybean market programs
under way in Spain, Italy. March. p. 20-21.
• Summary: The long subtitle reads: “Population is
increasing and living standards are rising but the handproduced olive crop is shrinking in these two countries. A
mixed feed industry is in its infancy. Here is an opportunity
for the U.S. soybean industry to develop permanent markets
for its products.”
“Howard L. Roach, president of the Soybean Council of
America, Inc., left Plainfield, Iowa, on Feb. 26 for Spain and
Italy. There he will complete arrangements begun last fall for
soybean market development projects which it is hoped will

result in greatly expanded markets for U.S. soybean products
in those two countries. He was accompanied by Mrs. Roach.
“Roach has gone abroad to finish negotiations with
Spanish trade groups, and with the Italian Association of Oil
Industry, Fats, Soap and Related Products, and the Italian
National Association of Producers of Livestock Feeds for
their cooperation in the projects.
“Ground work for the two projects was completed by
Roach while in Europe last fall. He plans to open offices for
the market development work in Madrid and Rome in the
next few months.
“Before the Council president enplaned, the project
agreement for Spain between the Council and the Foreign
Agricultural Service of the U.S. Department of Agriculture
was signed. The agreements provide for the expenditure of
approximately $120,000 for market promotional work in
each country within the period of a year. Of this amount,
$70,000 in each case will come from governmental P.L. 480
funds, and about $50,000 from the Council and Spanish and
Italian trade groups.
“Prospects seem good for a permanently broader
market for U.S. soybean oil in Spain and Italy, and also for a
growing market for U.S. soybean oil meal.
“Both countries are longtime heavy consumers of olive
oil, which their people produce and which they have a taste
for. But recent heavy freezes have damaged the olive groves
in both countries and olive oil production is down. Olive
trees are also subject to recurrent drouths and production is
cyclical.
“At the same time the populations of both Spain and
Italy are on the increase and the demand for fats and oils is
expanding, so it is felt that both countries will of necessity
continue to import vegetable oils in increasing quantities.
The imported oil can just as well be U.S. soybean oil if we
can learn to adapt it to Italian and Spanish usage.
“Since the average per capita consumption of all
fats and oils in Spain and Italy is well below the levels of
most European countries, it is possible that well-executed
promotional programs might greatly increase Spanish and
Italian oil consumption.
“Also, olives are produced by hand labor and the cost
of production is high. As the wage level rises in the two
countries–it is happening in Spain now–olive oil will become
less and less competitive price-wise with U.S. soybean oil.
“The mixed formula feed industry in Italy is relatively
new and in early stages of development. As the industry
develops increasing interest in the usage of U.S. soybean oil
meal is expected.
“The Soybean Council will participate in trade fairs at
Bari, Palermo and Verona, Italy; Cologne, Germany; and
Barcelona, Spain. At these fairs, the place of American
soybean oil meal in livestock feeding will be emphasized.
“J.W. Hayward, director of nutrition, Archer-DanielsMidland Co., Minneapolis, Minnesota, is representing the

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2038
Council, as a livestock nutritionist at the Verona Trade Fair
March 10-19. Activities to be carried on by the Council
and cooperating trade groups in Spain and Italy under the
marketing project will include:
“1–Market research and analysis to determine per capita
consumption of fats and oils in Spain and Italy and possible
markets for soybean oil and soybean oil meal.
“2–Study of government regulations and policies
pertaining to purchase and sale of soybean products.
“3–Educational work with trade groups and consumers.
“4–Services of a skilled American oil technician for
the vegetable oil industries, consumer groups and others in
Spain and Italy in connection with packaging, utilization and
merchandising problems.
“5–Promotional programs at the consumer level to
explain advantages and limitations of bland vegetable oils
including soybean oil, and promotional work to increase per
capita consumption of fats and oils.
“6–Assistance in developing livestock feed formulas that
will include soybean oil meal as the basic protein ingredient.
“7–Assistance in formulation of programs to raise the
nutritional levels of the Spanish and Italian peoples, with
special emphasis on soybean products.
8–Visits to the United States of leaders of the Spanish
and Italian oilseed industries for tours of inspection of
facilities for production, handling, processing and refining of
soybean oil as well as the manufacture of livestock feeds.
“Roach will arrange for selected Spanish and Italian
oilseed industry leaders to visit the United States to observe
our methods and to acquaint them with industry people here.
“The Council aims to have similar marketing projects
under way in Austria, Greece and Germany in cooperation
with Foreign Agricultural Service before the end of the year.
“Mr. and Mrs. Roach expect to be abroad a little over a
month.”
A portrait photo shows Howard Roach wearing a bow
tie.
5544. Wilcox, R.H.; Hinton, R.A. 1957. Field crop costs and
returns, 1948-54. Illinois Agricultural Experiment Station,
Bulletin No. 609. 54 p. March.
• Summary: Table 13 (p. 39) shows annual costs and returns
per acre for soybeans in western, central, and southern
Illinois, during 1948-1954. For example, in 1951 and 1952 in
Central Illinois net returns per acre were $48.41 and $37.28,
compared with $65.02 and $47.94 for corn (Table 11) in the
same years and place.
5545. Benjamin, Chester R.; Hesseltine, C.W. 1957. The
genus Actinomucor. Mycologia 49(2):240-49. March/April.
[13 ref]
• Summary: “Actinomucor, one of several monotypic genera
of the family Mucoraceae, was originally described by
Schostakowitsch in 1898 from ‘Taubenmist’ from Siberia.

Schostakowitsch stated that the genus was closely related
to Mucor, but differed in having branched stolons which
gave rise to rhizoids and sporangiophores. He also stated
that the genus was distinct from Rhizopus and Absidia, two
other stoloniferous genera, because of the limited growth of
its stolons and the different formation of its columellae and
sporangiophores.
Fermented tofu is not mentioned, but the species used to
make it, Actinomucor elegans, is described and its taxonomic
history is given. It has had twelve different scientific names
between 1871 and 1946, including Mucor corymbosus
(1871), Rhizopus elegans (1884), Mucor harzii (1888),
Actinomucor repens (1898), Glomerula repens (1903),
Mucor glomerula (1908),... and Actinomucor corymbosus
(1939, 1946).
Note 1. Letter from Dr. Clifford W. Hesseltine. 1990.
“Our own observations are in accord with the findings of
Schostakowitsch... Actinomucor is the mold used in making
Chinese Cheese, and its nature is not well known, even to
mycologists.”
Note 2. This is the earliest document seen (April 2003)
that mentions Actinomucor elegans. Address: Northern
Regional Research Lab., Peoria, Illinois.
5546. Roach, Howard L. 1957. Big attendance at Verona
[Italy, International Trade Fair]. Soybean Digest. April. p. 20.
• Summary: “Special to the Soybean Digest from Verona.
“Farmers from Italy, Jugoslavia [Yugoslavia], France,
Austria as well as farmers from many other nations crowded
the grounds of the International Fair at Verona, Italy, the
second week of March to break all attendance records which
have stood for over half a century.
“The first 3 days of this fair saw spirited competition in
the various classes of the horse show. Horses, still providing
most of the farm power in this rich Po valley of northern
Italy, had only to look across the fence, however, to see
their finish. There, in the greatest tractor show of Europe,
were exhibited over 60 different makes of farm tractors with
several models of each make on display.
“Mechanization is coming to European agriculture as
it has arrived in America. Everything from small garden
tractors to giant track-type machines were on display.
Diesel motors power most of the units in this country where
gasoline is 85¢ per-gallon.
“Germany, France, Switzerland, Holland and other
nations had exhibits showing products and produce from
their nations but the outstanding exhibit was the one
presented by the United States. This exhibit occupied an
entire building and showed the progress made in the poultry
industry during the past few years in quick growth and feed
utilization.
“The exhibit was both educational and interesting. The
opening day over 40,000 persons passed through the doors.
“Murals decorating the inside of the building were large
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photographs showing American farms, soybean fields, grain
elevators, soybean processing plants, and feed manufacturing
plants.
“Near the office were visible incubators, placed at
various heights to accommodate adults and children, in
which chicks were constantly emerging from the shell. One
middle-aged Italian was heard to say, ‘I knew something like
that happened but it always happened under the hen and I
couldn’t see just what did take place.’
“Eggs had been pre-set so that each day of the fair this
emergence of the chicks from the eggs could be witnessed
by the crowds. Nearby were pens of day-old chicks, a pen of
broilers, hens in batteries laying eggs, pens of turkeys and at
the exit were two freezer counters filled with frozen poultry
and poultry products even to the American TV dinner.
“On top of the counters were displays of American
canned poultry while behind on shelves were infrared
broilers with 2- and 3-pound broilers turning on their spits.
“Central in the display were samples of feed ingredients
with emphasis on 50% soybean oil meal as the protein base
for a successful poultry operation. A revolving display of
feed grains used by American feed manufacturers along with
soybean oil meal attracted the attention of the visitors.
“Many of the visitors had questions which were
answered by Kenneth K. Krogh, Foreign Agricultural Service
in charge of Trade Fairs; Chas. J. Witt, Foreign Agricultural
Service in charge of field operations of Trade Fairs; A.W.
Brant, USDA, Beltsville, Maryland, poultry specialist; James
W. Hayward, nutritionist representing the Soybean Council
of America; and Howard L. Roach, president of the Council.
“This group of Americans was busy from 9 in the
morning till closing time at 7 in the evening answering
questions and extolling 50% soybean meal as the basis
for successful feeding of poultry, hogs and cattle. Many
friendships were formed that should prove advantageous to
American agriculture.
“Fairs such as this one at Verona, Italy, are made
possible by the foreign currency generated through the sale
of surplus commodities through P.L. 480. Anyone visiting
the Verona Agricultural Fair could not help but feel that
a good job of advertising was being done for American
agriculture, but that a tremendous job of selling international
good will was being accomplished as well.
Photos show: (1) “Soybean Expert, Howard L.
Roach, Plainfield, Iowa, president of the Soybean Council
of America, explains to farmers at the Verona Fair the
importance of soybean oil meal in poultry feeding.
(2) Italian farmer studies sacks of feed concentrate
available from the United States at International Agricultural
Trade Fair in Verona.
(3) Dr. J.W. Hayward (right), director of nutritional
research, Archer-Daniels-Midland Co., answers questions of
an Italian poultryman at Verona Fair. Dr. Hayward was a staff
consultant attached to the U.S. livestock feed exhibit. The

lady is an interpreter. Address: President, Soybean Council of
America.
5547. Bolton, Bill; Lindsey, Morris M. 1957. Data for farm
planning in the Delta cotton areas of Louisiana (including
cotton, corn, soybean, oat, and wheat enterprises). Louisiana
D.A.E. Circular No. 203. 42 p. May. See p. 25-28. [1 soy ref]
• Summary: D.A.E. stands for Department of Agricultural
Economics. Table 10 gives “Usual operations and labor and
power requirements per acre for soybean production, in the
Delta cotton areas of Louisiana.” Hours per acre for man
and power are given to: Disk land, bed row, disk row, drag
harrow, plant, cultivate, combine, and haul. Tables 11 and 12
give expected costs and returns per acre for soybeans with
good management practices in (1) Mississippi and Red River
alluvial areas, (2) Mississippi River terrace area. Address:
Baton Rouge.
5548. DeGraff, Herrell. 1957. Big impact of beans on U.S.
economy: Cornell man notes. Soybean Digest. May. p. 24.
• Summary: “The number one reason for recently depressed
prices of fats and oils is that the United States has shifted
dramatically in the last 20 years–from having been a major
importer to its present status as the world’s largest exporter,
in the opinion of Herrell DeGraff of the Graduate School of
Nutrition, Cornell University.
“And the soybean crop is largely responsible for the
changed position of the United States in the world’s fats and
oils economy.
“DeGraff spoke before the National Institute of Animal
Agriculture at Purdue University April 9. He stated that in
1935-39 this country received as net imports 20% of its total
supply of vegetable and animal fats. In 1956, by contrast, our
net exports were 28% of our production.
“DeGraff said fats and oils are now selling at only twothirds of their prewar price in terms of constant dollars. We
are on a permanently lower relative price basis for fats and
oils, in his opinion.
“’Adopted into the agriculture of the Midwest, the
soybean has had nothing short of a revolutionary effect
on the fats and oils economy of this country-and a very
important effect on the whole world.
“’Soybean people have had the courage and wisdom to
avoid price supports at levels that would bring the crop under
production controls. It has been free to compete–which is an
important part of why it has competed so successfully.
“’Our soybean oil production last year, including the oil
equivalent of soybeans exported, reached the almost startling
figure of 43% of all the edible fats and oils we produced.
USDA has estimated that the soybean will continue to gain
against other fats–and within 5 years may be producing over
50% of our total edible fats and oils.
“’As recently as 1950, cottonseed oil was the number
one ingredient in margarine. Soybean oil has displaced it–
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and last year was used in a ratio of almost three to one over
cottonseed oil. Similarly it has gone far ahead of cottonseed
oil in the manufacture of vegetable shortenings.
“’Both of these vegetable oil products in which
soybean oil has figured so strongly have been increasingly
competitive with butterfat and lard–our two most important
animal fats.
“’In the production of salad oils and cooking oils the
soybean product has again moved in–in competition with
cottonseed, peanut, and corn oils. And now soybean oil is
increasingly invading the drying oil category, in competition
with linseed oil.
“’Important as soybean oil is to our agriculture and food
supply, perhaps soybean meal is even more important. Data
developed by USDA indicate that supplies of high-protein
feeds per animal unit have doubled since prewar. This fact
can hardly be overestimated in its importance to the efficient
use of feed grains and to the output of animal-product feeds.
“’The rising supply of high-protein feed has been
possible only because of the soybean. Production of soybean
oil meal rose from 1 million tons a year before the war to
8 million tons last year–and it is now over 50% of our total
supplies of all high-protein feeds.
“’Export opportunities plus further expanding use of
protein meals in our own livestock production seem likely to
keep this road open also for even more soybeans in the years
ahead.
“’What further increases in soybeans will mean to other
fats and oils–both vegetable and animal, both edible and
inedible–is not entirely clear. The way things look now:
“’1–Milk-solids-not-fat will have to carry more of the
burden of milk price in the future, because butterfat will
carry less, and
“’2–Red meat likewise will carry a larger share of
livestock prices because lard and tallow will carry less.’”
Address: School of Nutrition, Cornell Univ.
5549. Erdman, L.W.; Johnson, H.W.; Clark, F. 1957. Varietal
responses of soybeans to a bacterial-induced chlorosis.
Agronomy Journal 49(5):267-271. May. [4 ref]
Address: ARS, Beltsville, Maryland.
5550. Hayashi, Shizuka. 1957. Soybean market project now
in second year. Soybean Digest. May. p. 36.
• Summary: “Continuation of the work of the JapaneseAmerican Soybean Inst. (JASI) for another two years has
been formally approved” by USDA’s Foreign Agricultural
Service.
During the first year, which ended on March 31,
the institute concentrated mostly on research. The most
important achievement is the improvement in the average
quality of the soybeans arriving in Japan, especially in
the decreasing percentage of foreign material, which now
averages well below 2%. Great efforts must be made to

continually reduce this percentage, and a long time will be
required to eradicate the deeply rooted impression that U.S.
soybeans contain excessive foreign material.
The plans for work in Japan during the next year are
described. As of April 15, Japanese importers have purchased
90,000 tons of soybeans from China. By April 20 JASI
will move into larger quarters in the Nikkatsu International
Building (Room No. 410, No. 1, 1-chome, Yurakucho,
Chiyoka-ku, Tokyo) in the center of the city. Address:
Japanese-American Soybean Inst., Tokyo.
5551. Humphrey, Hubert H. 1957. Public Law 480: Its untold
benefits to U.S. agriculture. Soybean Digest. May. p. 14-16.
• Summary: The long subtitle continues: “P.L. 480 is no
giveaway program–and it offers us the chance to use our
farm abundance [surpluses] wisely. Soybeans are one of a
number of U.S. farm crops being promoted abroad under
market development projects. From a speech by Senator
Humphrey before the U.S. Senate March 29.”
Note: This legislation, technically known as the
Agricultural Trade Development and Assistance Act, was
signed into law on 10 July 1954 by president Dwight D.
Eisenhower. His action simultaneously created the Office of
Food for Peace.
“The major objectives of this law are spelled out in the
policy provisions of the law. They are as follows:
“1–To expand international trade between the United
States and friendly nations.
“2–To promote the economic stability of American
agriculture.
“3–To make maximum efficient use of surplus
agricultural commodities in furtherance of the foreign policy
of the United States.
“4–To facilitate the expansion of foreign trade by
providing a means whereby U.S. surplus agricultural
commodities in excess of the usual marketings of such
commodities may be sold through private trade channels and
foreign currencies accepted in payment.
“Use of foreign money: Contrary to many
misconceptions, the P.L. 480 program is not a gigantic
giveaway. Congress spelled out the policy on the use of
foreign currencies accruing from the sales, as follows:
“1–To expand international trade.
“2–To encourage economic development.
“3–To purchase strategic materials.
“4–To pay U.S. obligations abroad.
“5–To foster in other ways the foreign policy of the
United States.
“Title I of this legislation authorizes the use of not in
excess of $3 billion CCC [Commodity Credit Corporation]
funds or assets to finance the export sale of surplus
agricultural commodities to friendly countries for foreign
currencies.
“The present bill, extending the entire law for another
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year, adds an additional billion to that authorization.
“Title II of the law provides for famine relief and other
emergency assistance, providing a means by which we can
help friendly foreign people in time of urgent need.
“Title III of the law provides a mandate to the Secretary
of Agriculture to seek to protect the assets of Commodity
Credit Corp. by bartering surplus food and fiber for strategic
materials with less risk of deterioration and less cost of
storage.”
A portrait photo shows Hubert Humphrey. Address:
Senator from Minnesota.
5552. Schneider, W.J.; Gast, L.E.; Melvin, E.H.; Glass, C.A.;
Teeter, H.M. 1957. Reactions of unsaturated fatty alcohols.
II. Polymerization of vinyl ethers and film properties
of polymers. J. of the American Oil Chemists’ Society
34(5):244-47. May. [6 ref]
• Summary: Polymerization of vinyl ethers and film
properties of polymers. Films of soybean and linseed
polyvinyl ethers containing driers were cast from toluene
solution. Address: Northern Utilization Research Branch,
Agricultural Research Service, USDA, Peoria, Illinois.
5553. Soybean Digest. 1957. Soybean Lab in study of
tropical plants. May. p. 35.
• Summary: Nine species of tropical plants closely related
to soybeans are being studied at the University of Illinois by
research workers at the U.S. Regional Soybean Laboratory.
Most of the plants are perennial vines. A photo shows
Richard Bernard examining one of the plants. The plants,
which have come from the Belgian Congo, South Africa,
Southern Rhodesia, Kenya, Nigeria, Australia, Formosa
[Taiwan], and Malaya, may have disease resistance that
might be bred into regular soybeans. The leaves and flowers
of these plants are similar to those of regular soybeans.
The seeds form in pods but are much smaller than regular
soybeans.
Note: These are probably wild perennial Glycine
species.
5554. Agricultural Research (USDA). 1957. Soybean grower
cautioned. 5(12):16. June.
• Summary: Farmers whose land is infested with the soybean
cyst nematode can do themselves and the public a service by
not planting that land to crops that build up or lead to spread
of the pest. That includes soybeans.
5555. Hayashi, Shizuka. 1957. 50,000 visitors daily at Tokyo
fair soybean exhibits. Soybean Digest. June. p. 18-19.
• Summary: A report of the U.S. soybean exhibit at the
International Trade Fair in Tokyo, May 5-19. The JapaneseAmerican Soybean Institute and Japanese trade groups
cooperated with the U.S. Department of Agriculture (USDA)
in sponsoring the exhibit. Twenty-seven nations participated

in the fair. Describes the huge U.S. exhibits. Their Majesties
the Emperor and Empress visited the fair, as did Mr. Ide,
Japan’s minister of agriculture.
Photos show: (1) Registration booth at the U.S.
“soyabean” exhibit. (2) Cross section of a large model ship
filled with U.S. soybeans. (3) American Soybean Assoc.
President Albert Dimond and Mr. Hayashi standing beside
the popular “Clipper” cleaner (which can clean unwanted
foreign material from U.S. soybeans). On the wall is a
huge photo showing the Port of New Orleans (Louisiana)
public elevator. (4) Booth of the Association of Oil and
Fat Manufacturers of Japan. Address: Japanese-American
Soybean Inst., Tokyo.
5556. Statistical Bulletin (USDA Agricultural Marketing
Service, Crop Reporting Board). 1957. Soybeans, cowpeas,
and velvetbeans, by states, 1924-53: Acreage, yield,
production, price, value. No. 211. 41 p. June. See p. 1-23.
Address: Washington, DC.
5557. Soybean Digest. 1957. Dr. A.K. Smith receives
superior service award. July. p. 22.
• Summary: “Dr. Allan K. Smith, a member of the Northern
Regional Research Laboratory, Peoria, Illinois, and an
international authority on soybean protein and its uses,
received a superior service award from Secretary Ezra T.
Benson at the Department of Agriculture’s 11th annual
awards ceremonies in Washington, D.C.
“Dr. Smith received his award ‘for meritorious creative
contributions advancing basic knowledge of soybean
proteins leading to their isolation and characterization, pilotplant production, and increased industrial and food uses.’”
“Dr. Smith started his research on the chemistry and
uses of soybean protein at USDA’s Regional Soybean
Industrial Products Laboratory at Urbana, Illinois. When that
laboratory became an integral part of the Northern Regional
Laboratory at Peoria in 1942, he continued his research on
protein properties and food uses of oilseeds.
“The basic research results on soybean protein
conducted under his direction have made a major
contribution to the estimated annual production of 50 million
pounds of isolated soybean protein. Based on information
developed in his studies, this protein is used in paper coating,
in plywood adhesives, and in shotgun shell casings, as well
as in such food products as bread, spaghetti, breakfast foods
and cheese.”
Note: This is the earliest document seen (Dec. 2015)
that contains industry and market statistics for soy protein
isolates (or concentrates, or textured soy protein products) by
geographical region.
A portrait photo shows Dr. Smith.
5558. Soybean Digest. 1957. Soybean Council opens offices
in Madrid and Rome. Appoint general director for Europe.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2042
has been bilingual secretary at the BritishAmerican Hospital and the South African
Legation in Madrid.”
A photo shows Howard Roach and the
European team he has assembled. The
caption reads: “Personnel for Europe
with Soybean Council president in the
newly opened Madrid office in Edificio
Espana. Left to right, Edward M. James,
technical consultant for the Council at the
Barcelona Trade Fair; D. Javier de Salas,
director general for Spain; Fred R. Marti,
general director for Europe; President
Howard L. Roach; and Audrey M. Capes,
administrative assistant to the general
director for Europe at Rome.”

July. p. 6.
• Summary: “Opening of the office at Madrid, Spain, of the
Soybean Council of America, Inc., has been announced by
Howard L. Roach, Council president. The office is in the
Edificio Espana, mail address Grupo 5, Planta 18, Despacho
3.
“President Roach, who has been in Spain and Italy
where he activated the U.S. soybean market development
projects in those two countries, returned home early in June.
He announced that the Council’s general office for Europe
will soon be opened in Rome. It will be headed by Dr.
Fred R. Marti, who has been appointed general director for
Europe, effective Sept. 15.
“A former farm operator and manager and a graduate
of Ohio State University and the University of Florida, Dr.
Marti has been assistant agricultural attache with the Foreign
Agricultural Service at Madrid since May 1955. He is a
former employee of the U.S. Department of Agriculture and
a government agricultural economist.
“As announced in June, Don Javier de Salas has been
appointed director general for the Council for Spain. He will
be in charge of the Madrid office.
“Educated in agriculture, Mr. de Salas has been
employed by the U.S. Embassy doing liaison work with
Spanish government officials, particularly in the agricultural
field. He has been adviser to the Spanish Minister of
Agriculture in setting up the new Spanish extension service.
“Mr. de Salas is a contributor to agricultural magazines
in Spain and has a 15-minute radio program on agriculture
over a Madrid station.
“President Roach also announced that Miss Audrey
M. Capes has been named administrative assistant to Dr.
Marti at Rome. A native of Scotland, she was recently an
administrative assistant in the U.S. Embassy in Madrid. She

5559. Glabe, Elmer F. Assignor to the
USA as represented by the Secretary
of Agriculture. 1957. Manufacture of
emulsion-type sausages. U.S. Patent
2,803,547. Aug. 20. 3 p. Application filed 7 June 1955. [6
ref]
• Summary: “This invention relates to the manufacture
of emulsion-type sausages such as frankfurter sausages,
Polish sausage, and Bologna. It relates more particularly
to an emulsion-type sausage composition which possesses
improved texture and general eating qualities, and possesses,
moreover, a high stability against physical and structural
deterioration.
“This invention is related to the invention described and
claimed in my application, Serial No. 382,492, filed August
11, 1953, and is an improvement thereover.
“In my copending application referred to above, I have
disclosed that the addition of Gelsoy to emulsion-type
sausages results in improved texture, water retention, and
stability of the sausages. The apparent action of Gelsoy is
to stabilize or otherwise affect the emulsion character of the
water and solids, permitting the latter to absorb and hold
more water during the processing operations.”
“The beneficial effects of Gelsoy, according to this
invention may be realized over the range of 0.1 to 1.0 percent
based on the meat-fat formula.” Address: Chicago, Illinois.
5560. Farris, W.S. 1957. Soybean market situation: Forecast–
smaller crop, perhaps higher prices. Purdue (Indiana)
Dept. of Agricultural Extension, Economic and Marketing
Information for Indiana Farmers. Aug. 23. p. 1.
Address: Agricultural Economics, Purdue Univ., Lafayette,
Indiana.
5561. Agricultural Research (USDA). 1957. Soybean cyst
nematode. 6(2):16. Aug.
• Summary: “Search for the soybean cyst nematode is
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expected to continue in soybean growing areas until bad
weather stops the surveys. Work will continue in the spring.
USDA officials are conducting symptom checks, which are
followed by soil sampling if suspicious nematodes are found.
“Quarantines are established to stop movement of
infested soils or products and thereby prevent long-distance
spread of these nematodes. ARS field crews pull weak
soybean plants to check roots for cyst nematodes. Cysts
found are sent to an identification laboratory in Memphis,
Tennessee, for prompt analyses.
“Soil samples are later collected when more detailed
studies are necessary. Examinations are made in the field,
and suspicious samples are taken to nearby stations and
placed in washing machines. Water is added and floating
materials are washed into screens where nematodes are
gathered and placed under a microscope. Possible soybean
cysts are placed in a preservative and mailed to the
laboratory for identification.
“Plant pest control officials say soybeans should not
be placed [grown] in heavily infested fields since this will
increase nematodes, damage soybean crops, and encourage
dispersal.”
5562. Jackson, Hilliard. 1957. Timing soybean sales for
highest profits. Arkansas Agricultural Experiment Station,
Special Report No. 2. p. 3-17. Aug. [5 ref]
• Summary: The acreage of soybeans harvested in Arkansas
in 1956 was larger than the acreage of any other crop. The
1.5 million harvested acres yielded 27 million bushels [18
bu/acre yield] valued at $58 million, which made soybeans
second only to cotton in this respect. The 22-year period
from 1935 to 1956 is one in which great changes were
occurring in the agriculture of Arkansas. One of the most
important developments was the growth of the soybean
industry in the state. From a negligible output in 1935,
soybean production increased rapidly to 27 million bushels
in 1956. This placed Arkansas in sixth place in production in
the U.S., above Ohio and below Missouri. Address: Dep. of
Agricultural Economics and Rural Sociology.
5563. Komiya, Masashi. 1957. The seven wonders of soy
sauce. Foreign Agriculture (USDA Foreign Agricultural
Service) 21(8):4. Aug.
• Summary: In spite of its salt content of 18%, shoyu does
not taste excessively salty. By contrast, when sea water,
which contains a mere 3% of salt is swallowed, the salty
taste is almost unbearable. It is estimated that the average
Japanese obtains one-third of the salt he needs from shoyu.
Japan expects to produce 1,527,000 tons of soy sauce in
1957. Address: Managing Director, Japan Shoyu Assoc.
5564. Rao, Rama Kanth; Arnold, Lionel K. 1957. Alcoholic
extraction of vegetable oils. IV. Solubilities of vegetable
oils in aqueous 2-propanol. J. of the American Oil Chemists’

Society 34(8):401-04. Aug. [16 ref]
• Summary: The soybean has an acid value of 1.0, iodine
value (Wij’s) of 129.6, and Saponification value of 192.2.
Address: Iowa Engineering Exp. Station, Iowa State College,
Ames, Iowa.
5565. Soybean Digest. 1957. Brazilian soybean production
up 10%. Aug. p. 27.
• Summary: “Soybean production in Brazil is expected to
increase about 10% from last year, reports USDA’s Foreign
Agricultural Service. Soybeans have been an important
export crop in Brazil in recent years, with Japan the principal
market... A crushing plant in Porto Alegre with an annual
capacity of 45,000 tons was recently brought into operation...
“A soybean extension service was recently added to
the Sao Paulo Secretariat of Agriculture for the purpose of
increasing soybean production.”
5566. Weber, Charles R.; Staniforth, David W. 1957.
Competitive relationships in variable weed and soybean
stands. Agronomy Journal 49(8):440-44. Aug. [8 ref]
• Summary: Yield reductions were most severe when weeds
were left in the crop until bean flowering ceased, or longer,
but were less severe when there was a moisture deficit during
the growing season. Weeds had little effect on the time of
maturity, height, lodging, or seed size of the crop. Address:
Iowa Agric. Exp. Station, Ames.
5567. Weber, Charles R.; Horner, Theodore W. 1957.
Estimates of cost and optimum plot size and shape for
measuring yield and chemical characters in soybeans.
Agronomy Journal 49(8):444-49. Aug. [7 ref]
• Summary: Chemical characters to be measured were
protein content, oil content, and oil iodine-number.
Experiments were conducted using 1,088 plots with a basic
size of 8 feet long and one row (2 ft.) wide. Optimum plot
size was about 3.2 times the basic size. Address: Iowa Agric.
Exp. Station and Statistical Lab., Ames, IA; Crops Research
Div., ARS, USDA.
5568. Rackis, Joseph J.; Smith, A.K.; Babcock, G.E.;
Sasame, H.A. 1957. An ultracentrifugal study on the
association-dissociation of glycinin in acid solution. J. of the
American Chemical Society 79(17):4655-58. Sept. 5. [16 ref]
• Summary: Osborne and Campbell (1898) proposed the
name glycinin for the “salt-solution soluble globulin which
precipitates on dialysis.” Despite the low yield obtained, they
considered glycinin to be the principal soybean protein.
In this paper: “’Glycinin’ refers to phytate-free protein
which precipitates from an aqueous extract of soybean meal
at pH 5.1.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
5569. United States Department of Agriculture. 1957. USDA
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announces study to promote wider use of U.S. soybeans in
Japan (News release). Washington, DC. 1 p. Sept. 12. USDA
2775-57.
• Summary: “The U.S. Department of Agriculture
announced today that it will send a a specialist to Japan to
work with private trade groups and Government officials
there to promote wider and more direct use of United States
soybeans in Japanese diets.
“Although this country has been exporting about 20
million bushels of soybeans annually to Japan in recent
years, only a relatively small quantity of the beans have
been used in making such food products as ‘tofu’ and
‘miso,’which utilize the whole soybean and not just the oil or
the meal.
“Tofu and miso are a primary source of protein in
the Japanese diet. The former is a custard-like curd eaten
in soups, and the latter is a paste eaten in many food
preparations.
“Dr. A.K. Smith of USDA’s Northern Utilization and
Development Division Peoria, Illinois, will go to Japan to
study the reasons for the Japanese preference for their own
and Chinese soybeans in the manufacture of products such
as tofu and miso. His purpose will be to determine what
differences exist between Japanese and Chinese soybeans
and American soybeans, and why they occur. He also will
seek to determine how foods can be made from United States
soybeans which will be more acceptable to the Japanese.
“Success in his investigation can mean a broader market
for United States soybeans in Japan.
“’USDA’s Foreign Agricultural Service and the
American Soybean Association of Hudson, Iowa, for some
time have been conducting an overall program to promote
the market for United States soybeans in Japan. That
program has been expanded to include USDA’s Agricultural
Research Service, which has made Dr. Smith’s services
available.” Address: Washington, DC.
5570. Cotton Gin and Oil Mill Press. 1957. Study will
promote U.S. soybeans. Sept. 21.
• Summary: About A.K. Smith’s upcoming trip to Japan.
5571. Southwestern Miller. 1957. U.S. seeks soy food uses:
Dr. A.K. Smith of Department of Agriculture goes to Japan
to discover reasons for preference for other beans. 36(30):56.
Sept. 24.
• Summary: About Dr. A.K. Smith’s upcoming trip to Japan.
5572. Cowan, J.C. 1957. Progress in soybean research.
Reports on research to find new oil derivatives, more stable
edible oil, and toxic factor in trichloroethylene-extracted
soybean oil meal. Soybean Digest. Sept. p. 64-66. [18 ref]
• Summary: Contents: Introduction. TESOM (Research on
the toxicity of trichloroethylene-extracted soybean oil meal).
Flavor stability of soybean oil. New polymers for coatings

(soybean vinyl ethers). Other programs.
Concerning TESOM: “First of all this year, I should
like to review our work on the toxicity of trichloroethyleneextracted soybean oil meal (TESOM). In the past 50
years three major outbreaks of toxicity in cattle caused by
trichloroethylene extraction of soybeans have occurred.
Investigations initiated by Sir Stewart Stockman in 1912 on
aplastic anemia were reported in 1916 (2), indicating that
TESOM was toxic to cattle. In 1923, an epidemic broke out
among herds in Germany and the Low Countries, particularly
in the Duren district, and the toxic symptoms became known
as the ‘Duren’ disease. Again, research workers traced the
cause of the hemorraghic aplastic anemia disease to TESOM
(3). In 1948 through 1952, additional investigations in this
country showed that a hemorrhagic disease in cattle (4, 5, 6,
7) and sheep (8) was caused by meal known or presumed to
be extracted with trichloroethylene.
“Earlier work had not shown why such meal was
toxic and caused the hemorrhagic disease and aplastic
anemia. Accordingly, with a need voiced by the industry,
we undertook to determine what the causative agent was in
TESOM.
“Through extensive cooperation and contract work at
Iowa State College and at the University of Minnesota, we
were able to get a clearer picture of what occurs when the
meal is fed (9) and to develop a rapid calf assay for actual
toxicity tests (10). We are particularly indebted to Dr. M.O.
Schultze of Minnesota for coordinating this work on the St.
Paul farm campus.
“In cooperation with Drs. J.C. Picken and H.E. Biester
of the Veterinary Medical Research Institute, Iowa State at
Ames, we found that a reaction product of trichloroethylene
with a sulfur amino acid gave the typical symptoms of
TESOM toxicity when fed to a calf at the rate of 10 mg. per
day per 100 pounds. This amount is 1/45,000 of a pound
per 100 pounds calf weight per day. Thus, using synthetic
materials we were able to produce the typical hemorrhagic
condition and aplastic anemia in cattle. This derivative is
chemically known as S-(dichlorovinyl)-cysteine.
“Table I gives data on the biological response of calves
fed the trichloro-ethylene derivative of cysteine and of
soybean oil meal (11). Chemical tests on isolates from toxic
protein (12) separated from toxic TESOM indicate that a
similar derivative is present in the original TESOM (11).
Although trichloroethylene is no longer used to extract
soybeans in this country, this work emphasizes the extreme
toxicity of the material and the need to know the fate of other
chlorine-containing solvents used in the manufacture of feeds
or foods. Without the careful feeding studies carried out at
Iowa, Minnesota, and other State Agricultural Experiment
Stations, TESOM might still be fed in this country because
it was used apparently without reported incident for 5 to 7
years. When diluted with other feed and especially when
prepared from older beans containing fewer reactive sulfur
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groups, it has a low toxicity which is not manifest without
careful testing.”
References:
(2) Stockman, S. J. of Comparative Pathology and
Therapeutics, 29, 95-107 (1916).
(3) Frosch, P., and Noller, W., Berliner Tieraerztliche
Wochenschrift, 40, 171-176 (1924).
(4) Twiehaus, M.J., and Leasure, E.E., Veterinary
Medicine, 46, 428-431 (1951).
(5) Pritchard, W. R., Rehfeld, C. E., and Sautter, J. H., J.
American Veterinary Medical Assoc., 121, 1-9 (1952).
(6) Sautter, J. H., Rehfeld, C. E., and Pritchard, W. R., J.
Am. Vet. Med. Assoc., 121, 1-9 (1952).
(7) Picken, J. C., Jr., Biester, H. E., and Covault, C. H.,
Iowa State College Vet., 14, 137-141 (1952).
(8) Holman, G. C., Eveleth, D. F., and Dinusson, W. E.,
J. Am. Vet. Med. Assoc., 122, 380-382 (1953).
(9) Sautter, J. H., and Schultze, M. O., Am. J. Vet.
Research, 17, 430-437 (1956).
(10) Perman, V., Rehfeld, C. E., Sautter, J. H., and
Schultze, M. O., Agr. and Food Chem., 4, 959-963 (1956).
(11) McKinney, L. L., Weakley, F. B., Eldridge, A. C.,
Campbell, R. E., Cowan, J. C., Picken, J. C., Jr., Biester,
H. E., J. Am. Chem. Soc., 79, 3932-3933 (1957). Address:
Northern Utilization Research and Development Div., ARS,
USDA, Peoria, Illinois.
5573. Garnett, Gwynn. 1957. Developing export markets:
P.L. 480 is a useful temporary device. But our long-range
objective must be maximum exports of U.S. farm products
through commercial channels for dollars. Soybean Digest.
Sept. p. 28-29.
• Summary: “All of us in agricultural work noted with some
pride this past fiscal year (July 1956-June 1957) that U.S.
agricultural exports rose to $4.7 billion and set a new alltime record. The fact that you are exporting about one-third
of your crop in the form of soybeans and soybean products
contributed substantially to that record-breaking total.
“Successful foreign marketing spells the difference
between big surpluses and normal reserves.
“I have been asked to discuss with you two phases
of foreign marketing, as they apply not only to soybeans
but to all agricultural commodities. One of these is Title
I of Public Law 480, the program that permits sales of
commodities for foreign currencies. The other is the foreign
market development program. Under this latter program, the
Department of Agriculture and various agricultural groups
such as your own are working together to build long-term
expanded export markets for U.S. farm products.
“Before getting into P.L. 480, let’s consider some of the
background leading to this legislation.
“Whether you’re selling soybeans or anything else to
a foreign customer, your U.S. exporter needs to be paid in
dollars. Dollars are the medium of exchange for American

business. Therefore, the gold and dollar holdings of a foreign
country are a barometer of that country’s ability to buy
from us. These gold and dollar holdings vary considerably,
from one part of the world to another. West Europe, which
is our best customer for farm products, at present has gold
and dollar holdings in the neighborhood of $14 billion. But
Latin American countries have gold and dollar holdings
only somewhat over $4 billion, and Asian countries have
considerably less. Their smaller gold and dollar reserves
show up in their smaller purchases.
“When Congress 3 years ago enacted P.L. 480, it was
trying to meet two problems with one piece of legislation.
One problem was how to move the big agricultural surplus
that the United States had accumulated. The other was
how to sell to the many foreign countries that needed our
commodities but didn’t have the gold and dollar holdings to
pay for them. The program was set up as a temporary means
of bridging the gap. Countries short of dollars could arrange
to pay for our farm surpluses in their own currencies, with
the U.S. government taking over the currencies and paying
off our exporters in dollars.
“As we all know, the export marketing of soybeans is
being done for dollars. Soybeans have not been eligible for
P.L. 480 foreign currency sales for the reason that they have
been in heavy demand, both domestically and abroad, with
most customers able to pay in dollars.
“Oil Exports: The export sale of soybean oil is another
matter. Countries in need of vegetable oils in many cases
also are countries short on dollars. During the past 3 years,
we have programmed 1.33 billion pounds of vegetable
oils. Most of this has been shipped. In the absence of this
program, we can expect that our domestic vegetable oil
market would have been in trouble. Reviewing the P.L. 480
program, we find that through last June 30 farm commodity
sales agreements totaling $3 billion were made with 34
countries. Export shipments under this program accounted
for nearly 20% of last year’s agricultural exports. By
commodities, shipments during the year included 195 million
bushels of wheat, 14 million bushels of corn, 20 million bags
of rice, 1.4 million bales of cotton, and 665 million pounds
of vegetable oil, of which 578 million pounds was soybean
oil.
“P.L. 480 also has two other features–barter and
foreign donations. Each accounted for additional export
movements of our farm commodities. In the aggregate, P.L.
480 programs last year accounted for 32% of total exports.
For some commodities, the proportion was large: Rice 81%;
wheat 57%; cottonseed and soybean oil 47%; corn 43%; and
cotton 30%.
“Reaction Good: This tremendous additional movement
of U.S. farm products was carried out carefully. There was
surprisingly little adverse reaction in the highly-competitive
world market. Two-thirds of the volume went to countries
low in gold and dollar holdings, that otherwise would
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have been unable to buy from us; the other one-third was
programmed above and beyond the normal purchases of
other importing countries.
“To keep the record straight on this P.L. 480 program,
however, we need to keep one big fact in mind. That fact is
that commodities sold for foreign currencies under P.L. 480
are not marketed, in the true sense of the word. American
agriculture will be making a big mistake if it gears its exports
permanently to a program like P.L. 480. Every sale under the
program represents a loss to the American taxpayer. Every
sale under the program leaves you leaning that much more
on your government.
“P.L. 480 is a useful temporary device. It was with our
recommendation that Congress recently extended it for one
more year, and authorized $1 billion of additional funds to
cover costs. But bona fide marketing is marketing for dollars,
not for foreign currencies. Our long-range objective is, and
must continue to be, maximum exports of American farm
products through commercial channels with payments in
dollars.
“Action is being taken under P.L. 480 and other
programs and policies of our government to try to help these
countries, which are currently short of foreign exchange, to
become better cash customers in the future.
“A large part of the P.L. 480 foreign currencies, for
example, is being loaned to the countries for economic
development purposes. Also, at the same time, a considerable
portion of the foreign aid programs and loans made by
the Export-Import Bank and the World Bank are aimed at
improving the foreign exchange position of many of these
countries.
“Moreover, there is increasing recognition in all
segments of our economy that our purchases of goods
produced abroad are the basis for a solid and expanded
export trade.
“This leads me into the second subject–market
development.
“What is being done to help build larger, continuing
dollar markets for American farm products?
“The P.L. 480 program has given us a useful mechanism
to aid this objective, since it provides that part of the foreign
currencies coming from sales of surpluses may be used
for foreign market development. I do not want to leave the
impression, however, that our market development work
is tied entirely to P.L. 480. A great amount of activity in
direct support of expanded exports is taking place–in the
Department of Agriculture and in your agricultural and trade
organizations–that has no direct tie-in with P.L. 480. One
example is the continuing work to lower trade barriers so
our farm products will have better entry to foreign markets.
Another is the research done overseas by our marketing
specialists and your trade people on marketing opportunities
and foreign competition. A third is the informational and
contact service provided American agriculture by our

agricultural attaches at 54 foreign posts.
“Agreement with Council: But the foreign currency
funds resulting from P.L. 480 export sales have provided
the energy to set a number of specific market development
projects in motion. Typical of these projects is the
cooperative agreement between the Foreign Agricultural
Service and your own association, as well as the agreement
with the Soybean Council. Under your agreement, as you
recall, your association is conducting market development
activities in Japan. You are working with the Japanese
American Soybean Institute to increase per capita
consumption of soybeans and soybean products in Japan and
to strengthen the competitive position of American soybeans.
The Soybean Council has organized similar programs in
Spain and Italy.
“Cooperative Projects: We have started 74 of these
cooperative projects, in 26 countries. They include such
leading U.S. export products as wheat, cotton, dairy
products, soybeans, poultry, fruits, tallow, beans, feed, rice,
seeds and lard.
“Market development is a long-term program, but
already we see evidence that these new projects are useful.
Cotton’s place as a leading fiber is being strengthened in
Europe. Wheat is gaining greater acceptance in Japan.
Countries short of milk are setting up recombining plants so
as to use our dried non-fat milk and butter oil to supplement
their own supply. The U.S. tallow industry has taken steps to
maintain the uniform quality of tallow demanded by foreign
importers. Through exhibits and samples at international
trade fairs–in Europe, Latin America, and the Far East–
millions of potential customers are getting better acquainted
with our agricultural export products.
“We have just concluded a year of record exports. We
do not expect our agricultural exports this year will be quite
as high. The maintaining of high level exports will be a real
challenge. The job cannot be done alone by government, or
by P.L. 480, or by special projects based on available foreign
currencies. The job can be done only through a cooperative
approach, involving in my opinion these four factors:
“1–We need sound domestic programs that help, not
hinder, the expanded export of farm products.
“2–We need to participate actively in trade programs
that give our farm products freer access for foreign markets.
The reciprocal trade agreements program (GATT–General
Agreements exports go on Tariffs and Trade) is the
outstanding example. Today we are exporting 75% of our
farm products to countries which, through trade agreements,
have liberalized their attitude toward our farm products.
“3–As long as we have severe surplus problems, we
need special government programs. But our objective
should be to work toward a balanced production that does
not force the creation of surplus-disposal programs. These
programs are difficult to handle, at best. They create strained
international relationships, even when well handled. They
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make our American agriculture subservient to government.
“4–We need to continue our joint efforts to aggressively
build foreign markets for our farm products. But here again,
private industry must take the leadership. The proper role
of government should be that of lending a helping hand.”
Address: Administrator, Foreign Agricultural Service,
USDA, Washington, DC.
5574. Hayashi, Shizuka. 1957. The Japanese-American
Soybean Institute. Soybean Digest. Sept. p. 33-34, 36.
• Summary: Subtitle: “The Japanese know the quality of
U.S. soybeans is improving. Mr. Hayashi expects every
Japanese family to include soybeans in the daily diet as a
result of the Institute campaign.”
“Membership in the Japanese-American Soybean
Institute [JASI] is made up of the Japanese Oil Processors
Association, the Japan Soy Sauce Association. the Japan
Miso Industry Association, the Japan Tofu Association, and
the Oil and Fat Importers and Exporters Association–in other
words all groups connected with the soybean industry in
Japan. The American Soybean Association is also a member
of the Institute.
The Institute carries out a variety of research and
educational programs. Under the initial agreement, JASI
was established in April 1956 for a period of 1 year with a
total budget of $75,000; it began functioning on 1 May 1956.
Each of the Institute’s main projects and contracts signed
during the first year is described. The production of a movie
film, approved by USDA’s Foreign Agricultural Service
(FAS), is now in progress. “This will be a documentary
colored film in three rolls of about 24,000 feet long. The
theme of this film involves grammar school children working
on a special subject of soybeans in their practical science
room.”
Before JASI was established, most Japanese did not
realize that soybeans were grown in the U.S.–except on a
small scale. “Before the war [World War II] we knew that
Manchuria, China, was the only major soybean growing
country. I was in Manchuria for more than 10 years before
the war as an exporter of soybeans to Europe and Japan.
We [Japan] imported about 1.5 millions tons of soybeans
annually from China. Production in China was then around
6 million tons. In 1948 I visited this country [USA] and
was surprised to learn for the first time of America’s huge
production of soybeans. After the war when Japan was still
under the SCAP’s [Supreme Commander Allied Powers
= General Douglas MacArthur] control, soybeans were
not available from China. It was then that Japan received
soybeans from America for the first time in history. It is since
then that Japan has gradually become familiar with American
[U.S.] soybeans.
“However, soybeans coming into Japan right after the
war were very bad. They contained enormous amounts of
foreign material, worm-eaten damaged beans, broken beans;

besides sizes were irregular and color was bad. The quality
of American beans was so bad that it gave Japanese users
the impression that U.S. soybeans were not comparable
with Chinese soybeans. Everywhere we went we received
complaints of foreign material.” No makers of miso or tofu
wanted to buy them.
Now, a year after JASI was established, the situation has
improved. Everybody in the soybean industry now knows
about U.S. soybeans, and knows their quality is improving.
JASI sends these people a newsletter, the Soybean Digest
Late News, translated into Japanese. A photo shows Shizuka
Hayashi. Address: Managing Director, JASI, Tokyo.
5575. Hougen, Volorous H. 1957. The Argentine soybean
venture. Foreign Agriculture (USDA Foreign Agricultural
Service) 21(9):13-14. Sept. Reprinted in Soybean Digest,
Nov. 1957. p. 15.
• Summary: There is new evidence that the soybean may one
day join sunflower, cottonseed, and flaxseed as an important
oilseed crop in Argentina.
“This is not the first effort Argentina has made to grow
soybeans. But it is the first scientifically planned introduction
of the crop.
“Past history: Soybeans have a long history of
misfortune in Argentina, dating from around 1882. The
end of [the 19th] century saw good results from plantings
in La Rioja Province; and in the early 1900’s the Córdoba
[Cordoba] Agricultural College reported successful trials.
About this time experiments in using soybeans for fattening
steers brought favorable results. In 1915, very large yields
were reported in Córdoba Province. Seed was increased, and
in 1924 the Ministry of Agriculture distributed it to farmers,
on the theory that drought resistance and value as an animal
feed would make soybeans a useful crop. This program did
not, however, succeed in establishing the crop on a sound
footing in any area.
“In the early 1930s a commercial organization imported
about 300 tons of soybean seed, and about 14,800 acres were
planted. However, unsatisfactory yields led to low returns,
which gave little incentive for continued production. In
1941 the Instituto Argentino del Suelo [Suelo = land, soil,
or ground] encouraged a commercial firm to make further
seed imports. This firm sold the seed and took an option to
buy the crops. But again production failed to come up to
expectations, apparently because growers did not know how
to plant and how to grow the crop. In the crop year 1942-43,
about 12,300 acres yielded only about 117,600 bushels of
soybeans–10.4 bushels per acre, compared with average U.S.
yields of about 20 bushels in 1951-55.”
In recent years, Japanese colonists in subtropical
Misiones Province (in the far northeast, bordering Paraguay)
have brought their own seed and “grown a few thousand tons
for their own food.” But this area does not have the best kind
of climate and soil for soybeans.
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“Now, however, Argentine commercial interests have
undertaken the introduction of soybeans on a large scale.
They believe the crop may be more profitable than cotton,
wheat, corn, and sunflower in certain marginal districts.
“The area selected for immediate development–about
the size of Kansas–includes all of Santa Fe Province and
parts of the adjacent Provinces.”
“Production efforts for the 1956-57 crop centered in
northwestern Santa Fe and western Chaco Provinces. Last
November, although 19,000 acres had been prepared for
planting, the season was so dry that only about 3,600 acres
were actually planted, and much of the 1,000 tons of seed
specially imported from the United States remain unused.
But the expected yields of 20 to 21 bushels per acre will
provide pure seed for planting this fall, plus some beans for
the market.
“It was clear to me that careful planning has gone into
this program. Argentine agronomists and soil scientists,
trained in the United States, are analyzing soils and climatic
conditions in cooperation with the Ministerio de Agricultura
y Ganadería. Economic analyses are establishing the level
of performance soybeans must reach if they are to displace
other crops. At the government research centers and
experiment stations, soybean varieties are receiving careful
tests. In 1956-57, 74 varieties were on trial in different parts
of the country. Those performing satisfactorily will receive a
further test in field plantings.”
“Like the varieties, the farmers themselves are carefully
selected. Each gets not only a contract for the purchase of
his crop, but seeds, inoculants, fertilizers, and technical
guidance. Five times during the 1956-57 crop year, each
grower received instruction and practical demonstration,
covering everything from preparing the seedbed, planting,
cultivating, and controlling diseases and insects, to
harvesting the crop. Successful farmers are expected to help
train others in future years.”
A map shows Argentine soybean areas, centered on
Santa Fe Province. Dark asterisks show permanent research
centers. Small circles show experimental fields. The name of
each is given.
Note: This document contains the earliest date seen
for the cultivation of soybeans in Argentina (1882).
Unfortunately, no citation for this date is given, and we are
not told the source of these soybeans or where they were
grown. Address: Fats and Oils Div., FAS [USDA].
5576. Johnson, Herbert W. 1957. Soybean breeding research:
Recent developments, future objectives. Soybean diseases
are increasing in importance and more attention is paid to
disease resistance by soybean breeding programs. Soybean
Digest. Sept. p. 60, 62.
• Summary: Contents: Introduction. Phytophthora root rot.
The soybean cyst nematode. A virus disease of soybeans
(was observed in several states last year). Bacterial induced

chlorosis. Bacteria can prevent. New varieties. Future
objectives.
This article begins: “The research on the development
of new soybean varieties in the United States is cooperative
between state agricultural experiment stations and the
U.S. Department of Agriculture. The specific items to be
mentioned are a result of this cooperative undertaking and
no attempt will be made to identify a specific research
organization with each item mentioned.
“Variety developmental research is a continuing process
and sometimes a slow, if not discouraging, process. It can
be likened in many respects to a field of soybeans. The
growth of the plants and the yield produced in the field is a
continuous process from planting to harvest, and although
you can identify certain periods during the life of the plants
when growth was unusually rapid or unusually slow, the
harvested yield from the field was nevertheless a process
that took place throughout the growing season. So it is in
the development of a new soybean variety. The process is
continuing over several years but sometimes there are some
unusually good or bad periods which one can single out
for discussion. This is becoming increasingly true as the
emphasis on the development of disease resistant varieties
increases.
“Soybeans are no longer considered a crop free of
diseases as they once were. The importance of diseases in
decreasing yields is becoming increasingly apparent, and our
emphasis on the development of disease resistant varieties is
likewise increasing. I should like to mention four situations
that have been either new in occurrence or unusual in
occurrence in the last few years and indicate what we have
done and are doing about them.
“Phytophthora root rot was first reported in the United
States in 1951 and it has only been within the last 3 or 4
years that the disease has been of major concern to growers.
The disease has been most serious in northwestern Ohio and
those of you who have seen the disease in that area know
well the destructiveness of it. As soon as the seriousness
of this disease was recognized, numerous selections were
evaluated for resistance to it. Several resistant selections
were found, including some released varieties such as
Monroe, Blackhawk, Illini, and Mukden. The inheritance of
the resistance has been determined and we are well along
in a crossing program designed to transfer this resistance
to varieties best adapted to the area, and to develop new
varieties. The discovery that some of the improved varieties
were resistant was a fortunate development. Although the
varieties are not the best ones for the area in the absence of
the disease, they can be used satisfactorily during the time
required to develop resistant varieties better adapted to the
area.
“Frequently disease resistance when found is in one of
the several thousand selections maintained in our germplasm
collection which is of little use from a production standpoint.
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Such resistance must be transferred to adapted varieties
before it is of practical use to growers.
“The soybean cyst nematode was discovered for the first
time in this country in North Carolina in 1954...” Address:
Research Agronomist, Crops Research Div., ARS, USDA.
5577. McKinney, L.L.; Weakley, F.B.; Campbell, R.E.; et al.
1957. Toxic protein from trichloroethelene-extracted soybean
oil meal. J. of the American Oil Chemists’ Society 34(9):46166. Sept. [25 ref]
• Summary: The toxic factor involved, which caused
aplastic anemia in cattle, was not in the solvent residues,
but in the soybean meal. In the measurement of thiamine in
trichloroethylene-extracted soybean meals, the authors found
no apparent discrepancy in thiamine content of different
meals as determined by chemical analysis using the accepted
thiochrome method. Known amounts of thiamine added to
all assay samples were quantitatively recovered, and results
were confirmed by microbiological assay. Address: 1-5.
Northern Regional Research Lab., Peoria, Illinois.
5578. Parks, George A., Jr. 1957. American soybeans in trade
fairs around the world: Sixteen trade fairs in many parts of
the world have demonstrated their value in U.S. agricultural
trade promotion. Soybean Digest. Sept. p. 38, 40, 41.
• Summary: “International trade fairs operate beyond
boundaries of countries and areas in the world. They offer
excellent opportunities for the interchange of commodities
and products produced often in areas thousands of miles
apart.
“These fairs are a major means by which trades people
in many countries do business. Some U.S. fairs are regarded
as gala public occasions. But the trade fair abroad is a
more serious event that brings buyers and sellers together
to examine products and to carry on business. The chief
objective of the fair is to demonstrate products of interest to
industrial users or the professional trader. The origin of this
method of ‘seeing, tasting, and feeling’ salable merchandise
goes back to Biblical times or maybe before. Actually, the
origin of fairs is unknown. Early fairs were usually held in
connection with religious celebrations. The name derives
from the Latin feria, meaning a festival.
“There is nothing particularly new about trade fairs–but
they are very new to the Department of Agriculture.
“The idea of the Department putting on exhibits at the
international trade fairs was to promote our export outlets
and thus help to remove surplus agricultural production
overhanging the markets.
“You are all familiar with the background of our
surpluses. They came about through a multitude of
circumstances. But in addition to the usual list of increased
yields, declining exports, and similar reasons must also be
added a spirit of complacency in merchandising. With World
War II drawing on our accumulations and the postwar era

requiring a heavy volume of food exports from this country
we were inclined to let selling take care of itself.
“Next, when surpluses again started accumulating we
were faced with the Korean situation and again a large part
of our stock accumulations were taken up through increased
demand here and abroad.
“Recently, however, production techniques have further
improved and people generally are realizing that if we are
to produce abundantly we must also be in a position to
consume and export abundantly. It is for this purpose that the
Department of Agriculture entered into international trade
fair work. The trade fairs, it should be explained, are not a
merchandising scheme within themselves. They are most
effective when combined with an active market development
program in the countries where the fairs are being held.
In other words, the trade fair might be considered more or
less a showcase for displaying our market development
activities and for bringing to the attention of traders and
consumers alike the products which are available for export
by American agriculture.
“First Fair in 1955: The Department first participated
in an international trade fair in October 1955 at Cologne,
Germany. Since that time 16 agricultural trade promotion
exhibits have been held at which total attendance has been
more than 12 million people. These exhibits ranged from a
small display at the Dominican Republic’s International Fair
for Peace and Progress to a complete American supermarket
occupying 10,000 square feet at Rome’s Third International
Congress on Food Distribution, and a modernistic pavilion of
15,000 square feet at the 1957 Japan International Trade Fair
in Tokyo.
“In organizing exhibits, FAS [USDA’s Foreign
Agricultural Service] works with private agricultural
trade groups and other government agencies, chiefly the
Department of Commerce. In general, the industry concerned
provides exhibit ideas, technical personnel, display
materials, and, in some cases, commodities for sampling.
FAS organizes and manages the exhibit, arranges for design,
construction and operation, and provides travel expenses of
industry technicians and commodity specialists.
“Costs are met through the use of foreign currencies
acquired under Title I of P.L. 480 and through contributions
from U.S. and foreign trade groups. Samples for distribution
are furnished by private trade and on several occasions have
been furnished by the Commodity Credit Corp. from its
surplus stocks.
“In areas where not enough foreign currencies are
available for market development, exhibits are financed
with dollars under a joint operating arrangement with the
Department of Commerce. Under this plan, the Department
of Agriculture pays certain Commerce trade fair expenses in
foreign currencies. Commerce, in return, provides equivalent
dollars for agricultural exhibits elsewhere. As an example
of this cooperation, Commerce dollars will supplement the
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Department’s Deutsche marks to make possible our exhibit
next month at the food fair in Cologne, Germany. This is the
largest fair of its kind in the world and I am glad to say that
soybeans and soy products will be represented there.
“A wide variety of U.S. commodities has been displayed
and in many cases distributed in sample form at these
exhibits. The commodities include lard and meat products,
citrus fruits and vegetables in various forms, soybeans and
soybean products, dairy products, grain and grain products,
cotton, tobacco, and poultry, in addition to many others.
“Soybean and soy products have been displayed on
two different occasions in Japan, last year at Osaka and this
year at Tokyo. At the Osaka Fair the American Soybean
Association cooperated with the Foreign Agricultural Service
in arranging for the exhibit which depicted the production
of soybeans in the United States, plant breeding, handling,
sampling and grading, as well as soybean processing and
products produced therefrom. This year your Association
was again represented in Japan at the Tokyo Fair. However,
in this year’s fair we began a new chapter in the promotion of
foreign markets for this country’s farm products. The Tokyo
display was the first overseas market promotion exhibit
in the Department’s trade fair program in which foreign
trade groups assumed major responsibility for promoting
the sale of American farm commodities. The JapaneseAmerican Soybean Institute, of which your Association is a
member, cooperated with the Foreign Agricultural Service in
presenting the exhibit.
“I rather imagine that Ersel Walley and your president,
Al Dimond, who attended the Tokyo Fair and did an
excellent job for you, will want to discuss some of the details
and consequently I will not attempt to elaborate further on
these shows.
“Work with Council: The Soybean Council has
cooperated with the Department in preparing exhibits at 1957
fairs in Verona and Palermo, Italy, and Barcelona, Spain.
Howard Roach, president of the Council, ably represented
your industry at both the Verona and Barcelona exhibits. In
addition, technicians from industry, government and colleges
have taken an active part particularly in the feed shows. The
Council is participating also in a fair which is to open soon in
Salonica, Greece, as well as the food fair in Cologne which
will open next month.” Address: Director, Fats and Oils Div.,
Foreign Agricultural Service [USDA].
5579. Roach, Howard L. 1957. Soybean Council of America,
its aims and its achievements. Soybean Digest. Sept. p. 2627.
• Summary: “The aims of the Soybean Council of America
are to bring together growers, handlers, processors and
manufacturers, with common interests in soybeans or
soybean products, in order that the soybean crop may
continue to expand under free economy.
“Now let us look at what has just been said, ‘To bring

together growers, handlers, processors and manufacturers.’ I
am glad to report that this has been partially accomplished.
The growers, the processors, many manufacturers and
many handlers are now giving wholehearted support to the
Soybean Council of America.
“There are some, of course, who have not yet been
told the story and others who would rather wait and see
how successful this operation will be before pledging their
support, but every mail brings new individuals, companies
and organizations pledging support to the Soybean Council
of America.
“Next, when we say ‘continue to expand,’ we do not
know in just what proportion this expansion will continue.
Certainly the expansion in the last 25 years has been
phenomenal but so too have been phenomenal the many and
varied uses found for soybean products.
“With the growing population of the world and of our
own United States, it is anybody’s guess as to what the
soybean business will be 25 years from today.
“Third, let us look at the last part of the statement
of aims of the Soybean Council of America under a free
economy. Soybeans have won their place in the agricultural
economy today, not through the incentive of high support
prices, but rather through an active merchandising or
marketing program. In order to keep expanding we must
keep moving our annual soybean crop into consumptive
channels, both home and abroad, and always remember that
crops are grown to be consumed, not to be stored.
“The Soybean Council of America is embarked on two
programs, one having to do with domestic economy at home,
and the other with the exportation of soybeans and soybean
products to overseas markets.
“Active programs: First, I would like to speak of some
of the programs now underway within our own country.
The research committee of the Soybean Council is watching
carefully and giving support to research that may provide the
answer to the great saturated and unsaturated oil controversy
that has been given so much publicity. Coordinating of
research already being encouraged by the American Soybean
Association, the National Soybean Processors Association
and private companies among our various land grant
colleges and with the U.S. Department of Agriculture and
private research institutions, is going forward. Studies are
being made as to additional avenues of research that seem
desirable, and ways and means of having same instituted are
being investigated by the research committee of the Soybean
Council.
“Your merchandising committee has been most active.
Last winter, Ed M. James, oil consultant, was hired to make
studies for the Council of all aspects of the soybean oil
industry. His services were made available to the users of
soybean oil, both at home and abroad. Food packers such
as the sardine people, the tuna fish packers and others have
been contacted, offering the services of Mr. James when
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needed. Many manufacturers of livestock feeds have been
contacted and the merchandising committee is considering
the advisability of engaging the services of a nutritionist to
be of service to this segment of the industry.
“Your committee has also contacted manufacturers
of soy food products and is serving as a liaison committee
between inquiries originating by the American public for
certain soy products.
“The industrial field has not been forgotten. Contact
has been made with the National Paint, Varnish and Lacquer
Association and many other industrial users of soybean
products.
“In other words, the merchandising committee is looking
to every avenue where the future of soybean products can be
expanded.
“Your education committee has been instrumental in
telling the story about the Soybean Council to the various
members and to the public. They are also compiling a library
of reference material for use both at home and abroad as well
as a morgue of pictures that will be available to those people
desiring to use pictures of soybeans and their various uses.
Only the lack of sufficient staff curtails the activity of the
education committee.
“Less than a year ago, the Soybean Council of America
wrote a contract with Foreign Agricultural Service to do
market development work in certain areas of the world,
principally Western Europe. I would now like to report
on some of the developments of the Soybean Council’s
activities in overseas places.
“Your president made a survey of Spain, Italy and the
United Kingdom in December of 1956 and while in these
places made plans for further market development activity.
Returning to Europe in February of this year, I spent much
time in contacting business organizations and government
officials in Spain. An office was opened in Madrid and
placed under the supervision of Mr. Javier de Salas, a
Spanish national who has been working in the past for the
American Embassy. Mr. de Salas is advisor to the newly
formed extension director for agriculture and is an author,
writing articles for one of the leading Spanish agricultural
magazines.
“Your president has become well acquainted with
Mr. Navarro, head of the olive oil syndicate, and a
working arrangement has been perfected between the
Soybean Council of America and the olive oil syndicate.
Parenthetically, I would like to state that the olive oil
syndicate is probably the most powerful of all Spanish
agricultural organizations, being semi-official as far as
government is concerned.
“Dr. Fred R. Marti, who was assistant agricultural
attache for Spain, was hired by the Council to head the office
for Europe which is located in Rome.
“Miss Audrey M. Capes was engaged as administrative
assistant and the Rome office is now functioning under the

direction of Miss Capes.
“Plans were made for a display of American soy
products with the emphasis on soybean oil at the Fair in
Barcelona which was held June 1 to 20.
“Ed James, oil consultant, arrived in Spain in the month
of May and your president and Mr. James spent some time in
field trips and interviewing various oil refiners in Spain.
“Barcelona Fair: At the Barcelona Fair, arrangements
were made with four Spanish companies that were engaged
in the business of making potato chips, to make potato chips,
frying same in pure soybean oil. These potato chips were
given away at the Fair to all visitors and were received with
great enthusiasm.
“After the Fair, request was made by companies
producing potato chips, for permission to use soybean oil
exclusively in the manufacture of potato chips in the future.
The Council also provided soybean oil as the medium for
cooking fried chicken at the exhibit sponsored by the poultry
people.
“Many important contacts were made at the Barcelona
Fair, with important business concerns that can use and will
use quantities of soybean oil.
“Also contact was made with many people and
companies interested in importing and using soybean meal as
a source of protein for livestock and poultry feeds.
“Your president attended an Agricultural Fair at Verona,
Italy on March 10 to March 19. Dr. James W. Hayward of
Archer-Daniels-Midland Co., was also present to serve as
nutritional advisor at this Fair. Many important contacts were
made at the Verona Fair that can lead to extremely good
markets for soybean meal.
“The Council also cooperated with Foreign Agricultural
Service in a Fair at Palermo, Sicily, May 24 to June 10. Dr.
K.N. Wright of the A.E. Staley Co., was the nutritionist
furnished by the industry through the Soybean Council to
the Palermo Fair. Dr. Wright succeeded in making additional
important contacts in south Italy.
“The Soybean Council is participating in an Agricultural
Fair at Salonika, Greece, beginning Sept. 1 and running
through Sept. 12. Dr. Edward L. Stevenson of the University
of Arkansas will represent the Council at the Salonika Fair
and serve as nutritionist there.
“A Fine Foods Fair will take place in Cologne,
Germany, Sept. 28 to Oct. 6. Your president has agreed with
Foreign Agricultural Service to be present at this Fair to
represent soybean interests there. Much time and effort has
been spent in planning for this Fair and materials are now
aboard ship and on the way to Germany.
“I want to take this opportunity to thank all industry
people for the splendid cooperation given the Soybean
Council as requests have been made for services and
materials in carrying out the Fair operations this past year.
The Council had but to ask and everyone pitched in to see
that all road blocks were cleared and it indeed has been a
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pleasure for your president to work with such a group of
cooperative people.
“I could go into great detail regarding ramifications of
the activities as plans are being laid and dreams realized
both domestically and in Europe. This report to you today
is like trying to make a report on a horse race that has not
yet reached the quarter post. I learned a long time ago that
you can’t spit in the ocean and create a tidal wave but I do
sincerely believe that the program of the Soybean Council
is sound and will have a great effect on the marketing of
soybeans and soybean products. It can do one more thing. It
can serve as a pattern for other commodity groups to come to
the realization that crops are produced to be consumed, not
stored.
“Surely we have an ambitious pro- gram. Given a
staff and time, we can make good on the old saying, ‘The
impossible takes just a little longer.’”
A portrait photo shows Howard Roach. Address:
President, Soybean Council of America, Plainfield, Iowa.
5580. Spears, Joseph F. 1957. The soybean cyst nematode
and your industry: the nematode is a dangerous new pest
but it is to be hoped that it can be controlled by adequate
quarantine measures and crop rotations. Soybean Digest.
Sept. p. 56-59.
• Summary: Contents: Introduction. Populations increase.
Means of spread. Control complicated. Chemicals costly.
This long article begins: “The soybean cyst nematode
(Heterodera glycines, Ichinohe) is a dangerous new pest that
is a threat to the soybean industry in the United States. This
nematode seriously reduced yields and can, if unheeded,
destroy entire crops of soybeans each year they are planted.
This pest was discovered in 1954 in a small area in New
Hanover County, N.C., after a soybean grower asked state
officials why some of his plantings had progressively shown
reduced yields for several years.
“The exact source and time of the introduction of the
soybean nematode into the United States has not been
determined but it is believed to have been present for
possibly 10 to 15 years. Prior to 1954 the pest had been
reported only from Japan, Korea, and Manchuria, China. We
have no reports of the occurrence of this nematode in other
parts of the world. However, it should be emphasized that
information on the distribution of nematodes is fragmentary
and incomplete at best.
“There is good evidence that this nematode was causing
damage to soybean fields in Japan as early as 1915. Some
early workers in Japan considered the sugar beet nematode,
Heterodera schachtii, as being responsible for the trouble
but in 1952 a Japanese scientist, Ichinohe described this
pest as a separate species of nematode and gave it the name
Heterodera glycines which is now considered correct.
“The soybean cyst nematode is one of the numerous
kinds of tiny, almost transparent eelworms that infest the

soil, plants and animals the world over. For many years
it was considered impossible that these tiny worms could
cause damage to plants by feeding on them, even when they
appeared in myriads in the soil but such judgment reckoned
without peculiar adaptation of this and many other types of
nematodes.
“The life cycle of the soybean cyst nematode can be
completed in 30 days. The eggs are microscopic in size and
when completely developed contain second stage larvae
coiled inside them. The eggs may remain alive for several
years without hatching. The larvae are eel-like in form and
so tiny that a string of 50 worms would measure scarcely 1
inch.
“There are four larval stages of growth, each terminated
by a shedding of the skin or moult. The adult stage is reached
at the fourth moult. The male nematodes remain wormlike in
form but increase nearly three times in length. They leave the
roots, mate with the females and then die.
“As the female feeds on the roots her body swells,
gradually breaking through the surface of the root. It is at this
time that mating takes place and several hundred eggs are
produced. Some are laid externally but most remain inside
the body. As the female matures the body becomes lemonshaped and a protective cuticle begins to form. As the cuticle
ages the body changes color from white to yellow to brown.
“When the female dies, her body is transformed into
a cyst. The cyst, which is smaller than the head of a pin,
remains in the soil after the soybeans are harvested. The eggs
and larvae inside the cysts are protected by the durable cyst
wall that acts as a protection against adverse conditions and
is very resistant to decay.” Address: Plant Pest Control Div.,
Agricultural Research Service, USDA, Washington, DC.
5581. Strayer, George M. 1957. We are on the threshold of
big things. Soybean Digest. Sept. p. 19, 20, 22, 24.
• Summary: Contents: Introduction. Went to Japan. Work of
the Soybean Council of America. Legislative front. Finances
better (American Soybean Assoc. {ASA} is in the black, in
part because the Soybean Council of America has assumed
some of the financial burden of the development work in
Japan that had previously been borne by ASA). Thanks to
many who have contributed time, effort, and talent to ASA
during the past year (Ersel Walley, Albert Dimond, Kent
Pellet, George McCulley, Del Cobie).
USDA statistics project a very large soybean crop in
1957. And U.S. soybean exports, the largest in history, are
expected to reach 80 million bushels. Huge quantities of
soybean oil have also been exported in 1957. “We have
begun to capitalize on the tremendous potential markets for
[U.S.] soybeans and soybean products which exist around the
world.”
The Japanese-American Soybean Institute (JASI)
completed its first full year of operation on 31 March
1957. About $69,000 in Japanese yen were contributed
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under Public Law 480. Japanese trade groups contributed
approximately $15,000 in Japanese yen in services,
personnel time, and cash. ASA contributed approximately
$25,000 in personnel time. In total, about $109,000 were
spent during the first year to “conduct a rather thorough
study of the needs of the Japanese markets.” JASI has only
one objective–to increase the markets for U.S. soybeans
in Japan. Strayer spent the month of February in Japan
reviewing the work of JASI and meeting with governmental
agencies and the five Japanese trade groups which are
participating in JASI and wish to continue. Upon returning
to the USA Strayer immediately filed a request with USDA’s
Foreign Agricultural Service for a project which would use
$150,000 in FAS funds. This project was approved on April
3 and is now in operation. So the JASI program has doubled
in size over the past year. There “is a potential market
in Japan for several times the quantity of soybeans now
being purchased. The greatest single limiting factor is the
allocation of dollars by the Japanese government. Another
deterring factor is the 10% import duty which is levied on all
soybeans imported into Japan today.”
Photos show: (1) George Strayer. (2) Four processors
from Halstead Elevator Co (Halstead, Minnesota) and
Farmers Cooperative Association (Ralston, Iowa). (3)
Four men visiting in the Crown Iron Works. (4) David
G. Wing, Mechanicsburg, Ohio, giving the report of the
nominating committee. (5) Agronomists G.P. Webster
(Univ. of Kentucky, Lexington) and J.B. Peterson (Purdue
Univ., Indiana). (6) Three Iowans from Iowa Cooperative
Processing Association, Farmers Grain Dealers Assoc., and
Farmers Cooperative Co. Address: Executive Vice President
and Secretary-Treasurer, American Soybean Assoc. [Hudson,
Iowa].
5582. Butz, Earl L. 1957. Growth without ceiling! Prosperity
in the industry depends on producing for a growing market
and not for the government. Soybean Digest. Oct. p. 12-13.
• Summary: Presented before the National Soybean
Processors Association annual meeting in Minneapolis
[Minnesota].
“The phenomenal growth of the soybean industry was
made possible by the ability of growing markets to absorb
soybean products (oil and meal) at competitive prices. Your
industry has always insisted that soybeans and soybean
products be priced to sell in both domestic and world
markets. Even though price supports were maintained at
relatively low levels, soybean output has increased by two
and one-half times since the end of World War II. In the
main, this increased output has moved into commercial
markets through private channels.
“Exports of soybeans have increased each year since
1951 from 17 million bushels to an estimated record 80
million in the current season. The 1956-1957 exports
represent about 80% of the world trade in soybeans.

Expressed in oil and meal equivalent terms, they represent
about 860 million pounds of oil and 1.8 million tons of meal.
While the largest growth has been in the commercial export
of soybeans as such, the recent increase in the movement
of both soybean oil and meal into the world market also
has been significant. In 1956-57 soybean oil exports are
estimated at about 850 million pounds and soybean meal at
about 450,000 tons.
“A sizable proportion of total fats and oils exports
in the postwar period has moved out in connection with
governmental programs. As foreign distress needs were
alleviated by increased production abroad, and as surpluses
accumulated in CCC in connection with U.S. price supports,
programs were developed that assisted in the movement of
surplus fats and oils abroad.
“The most important current program of this type is
export sales for foreign currency under P.L. 480. During
the 1955-56 marketing season, about 279 million pounds
of soybean oil or about one-half of the total soybean oil
exports were shipped abroad under P.L. 480. It is estimated
that during the current 1956-57 season P.L. 480 exports of
soybean oil may be almost double last season’s volume and
the proportion of total soybean oil exports will also be much
higher.
“The growth of the soybean industry has been coupled
with a similar expansion in the mixed feed industry, which
utilizes soybean meal in its feeding formulas. Without this
outlet, the soybean processing industry would not have been
able to market its ever-increasing supplies of soybean meal.
Soybean meal accounts for about half of the total value of a
bushel of beans. On the other hand, the mixed feed industry
could not have reached its present status without the everincreasing supply of protein meals.
“Other factors important in the rapid development of
the soybean industry have been the dynamic changes in the
technology of production and processing and the improved
methods of marketing.
“Improved varieties adapted to different areas have
increased the yields. Mechanized production methods have
reduced labor inputs. Better cultural methods have been
adopted as growers have gained experience with the crop.
These developments have lowered production costs per
bushel and given soybeans a stronger competitive position
in the cropping system. Technological advances are still in
progress. The soybean processing industry has shifted to
the more efficient solvent extraction technique. At the end
of World War II this method accounted for only about onefourth of all soybeans crushed; during the current season it
probably accounts for around 95%. Oil yield per bushel of
soybeans crushed during the same period increased by 20%,
from about 9 pounds to 11 pounds.
“The enormous expansion in the production of
soybeans has also paralleled technical development in the
methods of processing soybean oil. On the marketing side,
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improvements in the standardization of grades, such as the
recent reduction in foreign material, have been real strides
forward.
“Another example is the close attention given such
factors as providing the quality of bean demanded in foreign
markets, such as yellow beans for Japan. The active fostering
of foreign markets and the expansion of domestic outlets
reflect the philosophy of the industry to market its crop
rather than to restrict production. Our own soybean growers
have been doing an outstanding job of market development
abroad, using market development funds generated under
P.L. 480 sales.
“What of the Future? Soybeans are expected to play an
even more important role in the U.S. fats and oils economy
in the years ahead. Increases in soybean acreage in the
future, as in the past, will result from gradual reduction in
acreage needed for wheat and cotton, as well as corn, due in
part to acreage control programs.
“Still broader market outlets will be needed with this
continuing expansion in soybean production. The good
work done so far by the industry in expanding markets
for soybeans, both at home and abroad, provides a solid
foundation on which to build for the future.
“Even though the soybean industry has been remarkably
successful in avoiding governmental controls on production
and marketing, there are some signs that it is flirting with
danger. There was considerable apprehension last winter
regarding the amount of beans that would be taken over
by CCC under the price support program. As it turned out,
only about 25 million bushels were taken over by CCC
at the May 31 maturity date for the 1956 price support
program. Fortunately, the bulk of these have already been
sold at market prices which ranged as high as 50 above the
minimum selling price.
“It can be argued that we enter the new soybean year
with no government-owned stocks only because of the very
substantial programming of soybean oil under P.L. 480
sales for foreign currency during the past year. Such sales
for foreign currency do, of course, represent an indirect
federal subsidy to the entire industry. This large movement
of soybean oil under P.L. 480 made possible a somewhat
higher farm price for soybeans and a somewhat lower price
for soybean meal in the domestic market than would have
prevailed in the absence of the P.L. 480 program. On the
other hand, the entire soybean industry is to be commended
for pushing its exports of soybeans through commercial
channels and at competitive world prices to the record high
of approximately 80 million bushels in the current season.
“No one can predict how long the Congress will
continue to authorize sales of surplus agricultural
commodities for foreign currencies in the present magnitude.
The renewal of the current year’s authorization met repeated
delays and some opposition in the Congress. We must all
recognize that there is developing, especially in nonfarm

circles, some question about indefinite continuation of this
program. In any event, the prudent course for an industry like
yours will be to continue your vigorous push for expanded
outlets at competitive prices through private marketing
channels, both at home and abroad.
Controls with Supports: There is, unfortunately, a
small number of people now in the industry, and perhaps
a larger number of political leaders in the Congress, who
press for high level price supports for soybeans. No doubt
such people are sincere in their desire to improve returns
to soybean growers. On the other hand, one cannot ignore
the fact that the phenomenal growth in the soybean industry
during the last decade and a half would have been impossible
had soybeans been given the same kind of price support
treatment that was ‘enjoyed’ by the six so-called basic
commodities. Let us sit for a moment alongside producers
of our so-called basic crops. Many such producers have so
small an allotment that they find it difficult to meet operating
and living costs with production so curtailed.
“A cotton farmer with his 3-acre allotment, a tobacco
farmer with his half-acre allotment, or a wheat farmer with
an allotment of only 60% of what he used to grow, needs
something besides 90% of parity. One hundred percent of
parity won’t solve his problem. There isn’t much that any
kind of price support program can do for him. His big need is
for an opportunity to expand production. But his government
prevents him from producing enough to make a decent
living.
“The soybean industry, fortunately, has steered clear
of any such pitfall as this. Your leaders have recognized
that when a commodity gets itself into the fix of producing
for the government rather than producing for a growing
market, it almost inevitably finds a ceiling placed on
opportunity. Government production and marketing controls
are essentially backward looking–not forward looking.
Under these circumstances, producers with above-average
managerial capacity and ambition are severely limited in
what they can do. They suffer, consumers suffer, and all
America suffers. The future of the soybean industry is
closely tied in with increased efficiency of production,
processing, and distribution, through which you can reach an
ever-growing circle of consumers in the market place here
and abroad. Private enterprise must exercise the initiative in
getting this job done.
“You must keep before you always the concept
that soybeans, like other farm products, are grown to be
consumed in useful outlets, and not diverted into purposeless
storage or uneconomic uses through politically inspired
governmental price support programs.
“One of the great challenges facing all of us is to see
that our economy is not dominated by government–that
government helps rather than displaces private enterprise. We
can do this only if we are willing to throw our influence on
the side of keeping government the servant of all of us–not
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our master.”
A portrait photo shows Earl L. Butz.
Note: In 1937 Butz earned his PhD in agricultural
economics from Purdue University. From 1954 to 1957
Butz was Assistant Secretary of Agriculture in Washington,
D.C. under President Dwight Eisenhower, From 1957 to
1967 he was head of the College of Agriculture at Purdue
University. In 1971, President Richard Nixon appointed
Butz as Secretary of Agriculture, a position in which he
continued to serve after Nixon resigned in 1974 as the result
of the Watergate scandal. He was Secretary of Agriculture
from 1971 to 1976 under presidents Richard Nixon and
Gerald Ford. In his time heading the USDA, Butz drastically
changed federal agricultural policy and reengineered many
New Deal era farm support programs by sharply reducing
federal subsidies to farmers. Closely associated with
agribusiness, his mantra to farmers was “get big or get out.”
His decision to sell massive quantities of grain to the USSR
quickly transformed the basic problem of U.S. agriculture
from what to do with the surplus to how to make up for
the shortage. Address: Dean of Agriculture, Purdue Univ.,
Lafayette, Indiana.
5583. Collins, F.I.; Howell, Robert W. 1957. Variability of
linolenic and linoleic acids in soybean oil. J. of the American
Oil Chemists’ Society 34(10):491-93. Oct. [15 ref]
• Summary: Soybean oil from all locations and varieties
have been analyzed for linolenic and linoleic acid by an
improved spectrometric method. Address: Field Crops
Research Branch, USDA Regional Soybean Lab., Urbana,
Illinois.
5584. Cowan, J.C. 1957. Are “tinless tin cans” from
soybeans possible? Chemurgic Digest 16(10):9. Oct.
• Summary: Copolymers of soybean vinyl ethers considered
for many industrial uses such as coatings which withstand
bending and crimping. Address: Northern Regional Research
Lab., Peoria, Illinois.

5586. Soybean Digest. 1957. USDA sending soy specialist to
Japan. Oct. p. 16-17.
• Summary: About Dr. Allan K. Smith’s upcoming trip to
Japan. A portrait photo shows Dr. Smith.
5587. Soybean Digest. 1957. First agreement with ARS
(Photo caption). Oct. p. 16.
• Summary: The photo shows four men seated around a
table and one man standing. The caption below the photo
reads: “First foreign marketing project to be participated in
by Agricultural Research Service, USDA, is activated by
signing of agreement between ARS, Foreign Agricultural
Service, and the American Soybean Association. Left to
right: Theodore C. Byerly, deputy administrator, production
research, ARS; Gordon Fraser, assistant administrator, FAS,
signing the agreement; Geo. M. Strayer, executive vice
president, American Soybean Association; Geo. A. Parks, Jr.,
director fats and oils division, FAS (standing); and Walter M.
Scott, assistant to administrator, ARS. Dr. A.K. Smith will go
to Japan under this agreement.”

5585. Reynolds, H.T.; Fukuto, T.R.;
Metcalf, R.L.; March, R.B. 1957. Seed
treatment of field crops with systemic
insecticides. J. of Economic Entomology
50(5):527-39. Oct. [21 ref]
• Summary: When soy bean seed (Lee
variety) was coated with the insecticides
Thimet and Bayer 19639 at 1.0 pound
toxicant per 25 pounds of seed, in
order to control the lesser cornstalk
borer, Elasmopalpus lignosellus (Zell.),
germination of the seeds was almost
completely destroyed. Address: Univ.
of California Citrus Experiment Station,
Riverside, CA.
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5588. Grabe, Don F. 1957. Laboratory methods for
identification of varieties of soybeans and oats. Iowa State
College J. of Science 32(2):179-80. Nov. 15. [1 ref]
• Summary: This is an abstract of his PhD thesis, No. 1899,
submitted 16 March 1957, in the Dep. of Botany and Plant
Pathology. Oat varieties can be divided into 2 main groups
on the basis of fluorescence of the lemma, but with soybeans
this fluorescence test was of no diagnostic value. Distinctions
between soybean varieties could be made on the basis of
their reaction to 3 isolates of Peronospora manshurica
(downy mildew).
Note: Webster’s Dictionary defines lemma (a word first
used in about 1906) as “the lower of two bracts enclosing the
flower in the spikelet of grasses.” Address: Graduate Asst.,
Agric. Exp. Station, Iowa State College, Ames, Iowa.
5589. Ross, J.P.; Brim, C.A. 1957. Resistance of soybeans to
the soybean cyst nematode as determined by a double-row
method. Plant Disease Reporter (USDA) 41(11):923-24.
Nov. 15. [1 ref]
• Summary: The soybean cyst nematode (Heterodera
glycines Ichinohe) has been found in North Carolina,
Tennessee, Missouri, Arkansas, Kentucky, and Mississippi.
Address: Crops Research Div., USDA ARS & North
Carolina Agric. Exp. Station.
5590. Briggs, D.R.; Wolf, W.J. 1957. Studies on the coldinsoluble fraction of the water-extractable soybean proteins.
I. Polymerization of the 11S component through reactions
of sulfhydryl groups to form disulfide bonds. Archives of
Biochemistry and Biophysics 72(1):127-44. Nov. [28 ref]
• Summary: This is an early study on the 11S component of
soybean proteins. An ultracentrifuge was used to show that
the cold-insoluble fraction (CIF) of soybean proteins consists
primarily of a component having a sedimentation constant of
approximately 11 S [11S] (Svedberg units). Address: Dep. of
Agricultural Biochemistry, Univ. of Minnesota, St. Paul.
5591. Howell, Robert W.; Collins, F.I. 1957. Factors
affecting linolenic and linoleic acid content of soybean oil.
Agronomy Journal 49(11):593-97. Nov. [16 ref]
• Summary: “Linolenic acid content of soybean oil from
location and variety composites varied from about 5% to
about 8.5% and linoleic acid varied from about 46% to
about 54%. The levels of both fatty acids were closely, but
inversely correlated with temperature.” Address: 1. Plant
physiologist; 2. Chemist, Crops Research Div., ARS, USDA,
U.S. Regional Soybean Lab., Urbana, Illinois.
5592. Knowles, Paul F.; Abel, George H.; Edwards, Roydon
T.; Miller, Milton D. 1957. Soybean tips for California
farmers. California Agricultural Experiment Station
Extension Service, Leaf[let] No. 94. 2 p. (8 panels; quarter
fold). Nov.

• Summary: Experimental soybean yields of 3,360 kg/ha
have been reported in California. “These are the questions
most commonly asked concerning soybean production [in
California].” An answer is given after each question. “Do
soybeans require a certain soil type? When do you plant?
Can soybeans be grown successfully as a double crop? Do
you need to fertilize? Is a special seedbed required? How do
you plant soybeans? What variety should be planted? What
is the seeding rate? Is it necessary to inoculate and treat the
seed? How much water do soybeans require? How many
cultivations are needed? Is it necessary to windrow? When
should soybeans be cut for hay? What diseases and insects
are to be expected on soybeans? How do soybeans fit into the
California picture? What yield nay be expected? Who will
buy soybeans in California? What about prices?” Address:
Univ. of California, Davis.
5593. USDA Agricultural Marketing Service. 1957. Soybean
variety names. Washington, DC. 31 p. Nov. Supplement 1 to
Service and Regulatory Announcements No. 156 “Rules and
Regulations Under the Federal Seed Act.”
• Summary: The title page states: “Included in Sec.
201.34(e) of the Regulations Under the Federal Seed Act
and Descriptions.” At the bottom of the “Contents” page is
written: Supersedes mimeographed publication “Soybean
Varieties” issued by the former Publication and Marketing
Administration, U.S. Department of Agriculture, revised July
1953.”
Contents: Introduction. Map showing maturity group
areas. Description of varieties. Synonyms of variety names.
List of obsolete or seldom grown varieties.
Description of varieties: Acadian, *Acme (Canada.
* = Also the name of an old variety which is believed to
be no longer in existence), Adams, Agate, Aoda, Arisoy,
Arkan, Arksoy, Arksoy 2913, Armredo, Avoyelles, Bansei,
Barchet, Bavender Special, Biloxi, Blackhawk, Boone,
Capital (Canada), Cayuga, Chame, Charlee, Cherokee,
Chief, Chippewa, Chusei, Clark, Clemson, CNS, CNS-4,
CNS-24, Comet (Canada), Creole, Cypress #1, Delsoy,
Delsta, Dorman, Dortchsoy #31, Dortchsoy #67, Dunfield,
Earlyana, Easycook, Ebony, Emperor, Etum, Flambeau,
Funk Delicious, Gatan, Georgian, Giant Green, Gibson,
Goldsoy (Canada), Granger, Grant, Habaro, Haberlandt,
Hahto, Hakote, Hardome (Canada), Harly (Canada), Harman
(Canada), Harosoy (Canada), Hawkeye, Hayseed, Herman,
Hidatsa, Higan, Hokkaido, Hongkong, Illini, Imperial,
Improved Pelican, *Jackson, JEW 45, Jogun, Kabott
(Canada), Kanrich, Kanro, Kanum, Kim, Kingwa, Korean
(Canada), Kura, Laredo, Lee, Lincoln, L.Z., Macoupin,
Magnolia, Mamloxi, Mammoth Brown, Mammoth Yellow,
Mamotan, Mamredo, Manchu, Manchu No. 3, Manchu No.
606, Manchukota, Mandarin, Mandarin No. 507, Mandarin
(Ottawa) (Canada), Mandell, Mendota, Mingo, Minsoy,
Missoy, Monetta, Monroe, Montreal Manchu (Canada),
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Morse, Mount Carmel, Mukden, Nanda, Nanking, Norchief,
Norsoy, Ogden, Ontario, Otootan, Pagoda (Canada),
Palmetto, Patoka, Peking, Pelican, Pennsoy, Perry, Pridesoy
No. 57, Ralsoy, Renville, Richland, Roanoke, Rokusun, Rose
Non Pop, S-100, Sac, Sato, Scioto, Seminole, Seneca, Sioux,
Smith Super, Sousei, Tanner, Tastee, Tennessee Non Pop,
Tokyo, Viking, Virginia, Volstate, Wabash, Willomi, Wilson,
Wisconsin Black, Wolverine, Woods Yellow, Yellow Gatan,
Yelnando, Yelredo.
Synonyms of variety names (p. 24; Synonym -> Official
variety name): Austrian Green -> Tokyo. Bakaziro ->
Amherst. Banner -> Midwest. Bell -> Midwest. Best Green
-> Hope. Best White -> Amherst. Black -> Buckshot. Black
Beauty -> Ebony. Black Champion -> Peking. Black Sable
-> Peking. Bopp -> Chernie. Brown -> Mammoth Brown.
Brown Biloxi -> Biloxi. Brown Eda Mame -> Eda. Brown
Otootan -> Tanner. Buster Brown -> Trenton. Cha Daidzu ->
Eda. Clay -> Midwest. Claybank -> Midwest. Clemson Nonshattering -> CNS. Cluster Bean -> Midwest. Coker’s 31-15
-> Pee Dee. Columbian -> Columbia. Dortchsoy-2 -> Ogden.
Dwarf Brown -> Ogemaw.
Dwarf Early Yellow -> Ito San. Dwarf Green ->
Medium Green. Early Black -> Wisconsin Black. Early
Green -> Medium Green. Early Indiana Laredo -> Norredo.
Early Japan -> Butterball. Early Korean -> Korean. Early
Laredo -> Norredo. Early Mammoth Black -> Buckshot.
Early Mandarin -> Mandarin. Early Virginia Brown ->
Virginia. Early White -> Ito San. Early Wilson -> Wilson.
Early Wilson Black -> Wilson. Early Wisconsin Black
-> Wisconsin Black. Early Wood’s Yellow -> Arksoy.
Early Yellow -> Ito San. Eda Mame -> Ito San, Eda.
Edsoy -> Delsoy. Essex -> Peking. Etampes -> Ito San.
Evan’s Crossbred No. 9 -> Ogemaw. Extra Early Black
-> Wisconsin Black. Extra Early Black Eyebrow -> Black
Eyebrow. Extra Select Sable -> Peking.
Feeser’s Prolific -> Midwest. Flat Black -> Flat King.
Foster’s Prolific -> Midwest. Galloway -> Midwest. German
Coffee Berry -> Ito San. Giant Brown -> Mammoth Brown.
Giant Yellow -> Butterball. Gosha -> Manhattan. Green
-> Medium Green. Green Field -> Illini. Green Samarow
-> Samarow. Guelph -> Medium Green. Hale-Ogden 2 ->
Ogden. Hollybrook Early -> Midwest. Ignotum -> Ogemaw.
Illinois 13-19 -> Ilsoy. Illinois Champion -> Midwest.
Indiana Hollybrook -> Midwest. Ita Mame -> Tokyo. Japan
No. 15 -> Kingston. Japan Pea -> Ito San. Kiyusuke Daidzu
-> Ito San. Kysuki -> Ito San. Large Black -> Buckshot.
Large Brown -> Mammoth Brown. Large Yellow ->
Mammoth Yellow.
Late -> Mammoth Yellow. Late Ita Mame -> Tokyo.
Late Yellow -> Mammoth Yellow. Lima Soy -> Hahto.
Mammoth -> Mammoth Yellow. Mammoth Black ->
Tarheel Black. Mamotoc -> Tokyo. Manchuria -> Pinpu.
Medium Black -> Buckshot. Medium Early Black ->
Buckshot. Medium Early Brown -> Early Brown. Medium

Early Green -> Medium Green. Medium Early Yellow ->
Ito San. Medium Ita Mame -> Tokyo. Medium Yellow ->
Midwest. Michigan Green -> Medium Green. Midwest
Free -> Midwest. Minnsoya -> Monsoy [Minsoy?]. Mongol
-> Midwest. New Bush Bean -> Midwest. New London
-> Midwest. Northern Hollybrook -> Midwest. Ogema ->
Ogemaw. Ohio Champion -> Midwest. Ohio Medium Green
-> Medium Green.
Ohio 9035 -> Hamilton. Oloxi -> Coker’s Black
Beauty. Pedigreed Sable -> Peking. Pekwa -> Kingwa.
Perley’s Mongol -> Midwest. Premier -> Midwest. Prolific
-> Midwest. Purredo -> Norredo. Rattlesnake -> Taha. Red
Otootan -> Tanner. Red Sable -> Peking. Red Tanner ->
Tanner. Roosevelt -> Midwest. Roosevelt Medium Early
Yellow -> Midwest. Round Black -> Buckshot. Royal ->
Wilson-Five. Sable -> Peking. Shanghai -> Tarheel Black.
Siegenthaler -> Morse. Southern -> Mammoth Yellow.
Southern Medium Green -> Tokyo. Soy Good -> Etum.
Super Quick -> Sousei. Tarheel -> Tarheel Black. Tarheel
Brown -> Mammoth Brown. Vanderburg Black -> Norredo.
Virginia Brown -> Virginia. Virginia Early Brown ->
Virginia. Wilson Black -> Wilson. Wilson Early -> Wilson.
Wilson Early Black -> Wilson. Wings Royal -> Peking.
Wisconsin Early Black -> Wisconsin Black. Wisconsin
Early Brown -> Early Brown. Wisconsin Early Green ->
Medium Green. Wonder -> Midwest. Wyokatenn -> Yokoten.
Yamagata Cha-daidzu -> Eda. Yellow -> Mammoth Yellow.
Yellow Eda -> Ito San. Yellow Etampes -> Ito San. Yoko ->
Yokoten. Yokotenn -> Yokoten. Yoshioko -> Yosho.
Obsolete or seldom grown varieties (p. 30): Acme* (* =
Also the name of a Canadian variety released in 1953), A.K.,
A.K. Harrow, Aksarben, Aksawa, Allison Black, Amherst,
Arlington, Auburn, Austin, Baird, Black Eyebrow, Brindle,
Brooks, Brown Eda Mame, Brownie, Buckshot, Butterball,
Chernie, Chestnut, Chiquita, Cloud, CNS-3, Columbia,
Delaware No. 1838, Delaware No. 1846, Delnoshat,
Delredo, Dixie, Doxie, Duggar, Early Brown, Early White
Eyebrow, Eda, Edgecombe, Edward, Elton, Etampes, Extra
Early Black, Extra Early Wood’s Yellow, Fabulin, Fairchild,
Farnham, Flat King, Flava, Fuji, Funman, Gala, George
Washington, Giant Yellow, Goku, Goshen Prolific, Green
and Black, Hamilton, Hankow, Hansen, Harbinsoy, Hiro,
Hollybrook, Hoosier, Hope, Hudson Manchu, Hurrelbrink,
Illington, Illinois 178, Ilsoy, Imported Yellow, Ito San, Ito
San Cross, Jackson** (** = Also the name of a United States
variety released in 1953), Jet, Jefferson, Kagon, Kentucky,
Kenua, Kingston, Lexington, Looney No. 2, Lowrie,
Loxitan, Luthy, Manhattan, Manitoba Brown, Mansoy,
Medium Green, Merko, Meyer, Midunk, Midwest, Mikado,
Misstuck, Morgan, Nanksoy, Nansemond, Natsu, Nemo
Sonoma, New Deal, Nielson [Nielsen], Nigra, Norredo,
Nuttall, O.A.C. No. 211, Ogemaw, Ohio 9001, Okute, Old
Dominion, Osaya, Ozark, Pee Dee, Pinedell, Pine Dell
Perfection, Pingsu, Pinpu, Pluto, Pocahontas, Preston,
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Riceland, Samarow, Sangra, Sedo, Sherwood, Shingto, Shiro,
Sonoma, Sooty, Southern Green, South Prolific, Soysota,
Stuart, Suru, Swan, Taha, Tanloxi, Tarheel Black, Tashing,
Thurnoko [Tsuronoko?], Toku, Toyonago, Trenton, U.S. 2,
U.S. 5, Verea, Vireo, Waseda, Watson Black, Wea, White
Biloxi, White Eyebrow, Wilson-Five, Wing Jet, Yellow
Marvel, Yellow Reisen [Yellow Riesen], Yokoten, Yosho.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Fabulin. Address:
Washington, DC.
5594. Wells, C.M., Jr. 1957. The expanding soybean meal
market: How changes in feeding practices and growth of
the formula feed industry have affected demand. Illinois
Agricultural Experiment Station, Bulletin No. 620. 24 p.
Nov. [16 ref]
• Summary: Contents: Feeding practices affect market for
concentrate feeds. Supplies and prices of concentrate feeds.
The formula feed industry. Summary. Address: Formerly
Research Associate in Agricultural Marketing.
5595. Glabe, Elmer F. Assignor to the USA as represented by
the Secretary of Agriculture. 1957. Manufacture of sausages.
U.S. Patent 2,816,035. Dec. 12. 2 p. Application filed 11
Aug. 1953. [5 ref]
• Summary: This invention is based on the discovery that
Gelsoy is capable of improving the texture characteristics
of emulsion type sausages such as frankfurters and bologna.
It stabilizes the emulsion. Typically 0.25% to 5% of Gelsoy
is used, based on the meat-fat formula. Address: Chicago,
Illinois.
5596. Agricultural Research (USDA). 1957. Extend
nematode curb. 6(6):15. Dec.
• Summary: “USDA’s quarantine to control the soybean cyst
nematode was extended to three more States October 10.
New regulations cover only the Mississippi River bottoms
from the levee to the State line in Crittenden and Mississippi
Counties, Arkansas; in De Soto County, Mississippi; and one
farm in Fulton County, Kentucky.
“Certificates or permits are required for interstate
movement from the areas of live soybean cyst nematodes
or articles likely to harbor them–root crops, bulbs, nursery
stock, other plants with attached roots, soil, ear corn,
soybeans, small grains, hay, straw, fodder, plant litter,
seed cotton, used farm or construction and maintenance
machinery, used sacks or other containers for farm products.”
5597. Bernard, R.L.; Mumaw, C.R. comps. 1957. Agronomic
evaluation of soybean plant introductions, Group IV
maturity. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 193. Dec. 38 p. Not for
publication.
Address: Research Agronomists, USDA, Urbana, Illinois.

5598. Japanese American Soybean Institute. 1957. Green
Buds (Color motion picture). Tokyo, Japan. 35 mm.
Produced by Shin Riken Motion Picture Co. Summarized in
Soybean Digest, Feb. 1958, p. 7. [Jap]*
• Summary: Hayashi, S. 1957. Soybean Digest. Feb. p. 25.
“Among various promotion plans to be carried out, our
Institute has arranged for production of a movie film of about
18,000 to 20,000 feet in length showing the production and
consumption of soybeans including emphasis on the fact that
they are the cheapest source of nutrition. The scenario is now
being prepared.”
Hayashi, S. 1957. Soybean Digest. Sept. p. 34, 36. “The
production of movie film which was referred to previously
has since been approved by FAS [USDA’s Foreign
Agricultural Service] and is now in progress. This will be
a documentary colored film in three rolls of about 2,400
feet long. The theme of this film involves grammar school
children working on a special subject of soybeans in their
practical science room. A few copies of script are being sent
to the American Soybean Association.”
Hayashi, S. 1958. “Offer ‘Green Buds,’ Japan soybean
film.” Soybean Digest. Feb. p. 6-7. “Soybean Film: The
“Green Buds,” a beautiful soybean movie film scripted and
produced under the direction of the Japanese American
Soybean Institute, is the first soybean film to be screened
in Japan. This is a documentary 35 mm movie film in
Technicolor having a total length of 3,000 feet with sound
track in Japanese. It has just been completed by Shin Riken
Motion Picture Co., one of the best movie producers.
“It covers the story of soybeans which had been selected
by a grammar school class as a special subject to study. Early
in the spring seeds were planted by the school children and
the whole progress has been carefully observed beginning
with the sprouting of the beans which is impressively taken
by slow motion, and the opening of beautiful flowers, the
bearing of bean pods, and in late autumn the final harvest.
During summer vacation the whole class takes a trip in the
country where soybeans are actually grown in the fields. The
children also visit various farm houses to see how soybeans
are manufactured into shoyu, miso, tofu, kinako, etc., and
also to inspect a modern processing plant where soybean oil
is extracted and bottled for salad oil. They also visit a village
where quite a number of aged people are working even at the
age of 80. Their longevity, the children are taught, is due to
the habit of eating soybeans in their daily diet.
“Those who have seen the picture are all impressed.
Reprints of the 16 mm film will be produced and whenever
occasions arise will be shown to the public. The films also
will be loaned to any groups who are interested. Plan is now
under consideration to put an English sound track on so that
the film can be shown in the United States.” Address: Tokyo,
Japan.
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5599. Orr, M.L.; Watt, B.K. 1957. Amino acid content of
foods. USDA Home Economics Research Report No. 4. 82 p.
Dec. [27 ref]
• Summary: Lists the amino acid content per gram of
total nitrogen in edible portion (average, maximum, and
minimum, and number of samples) for soybeans and soy
flour, soybean curd, and soybean milk.
Also peanuts and peanut butter. Address: Household
Economics Research Div., Inst. of Home Economics, ARS,
USDA, Washington, DC.
5600. Yearbook of Agriculture (USDA). 1957. Soil. xiii + 784
p. For the year 1957.
• Summary: Soybeans are discussed on the following pages:
Fertilization (p. 223). Soybean meal in composts (p. 242).
Yield (p. 353). Soybeans (p. 387). Production in the Midland
feed region (p. 535). Soil requirements (p. 654).
This book also contains extensive information about
aluminum in soils. Clay soils are composed primarily of the
atoms silicon, aluminum, and oxygen. Iron aluminum, and
titanium oxides contribute to the cation (positive charged
ion) exchange capacity of soils (p. 14-15).
“Hydrogen, aluminum, calcium, magnesium, potassium,
and sodium are the most abundant exchangeable cations.
Their proportions vary from soil to soil, depending on
inherited characteristics and past management practices.
Hydrogen and aluminum are the predominant exchangeable
cations in most acid soils” (p. 74).
At least 16 elements are considered necessary for
the growth of green plants. The micronutrients are iron,
manganese, zinc, copper, molybdenum, boron, and chlorine.
“Silicon and aluminum occur almost universally in plants,
but they perform no recognized function” (p. 80-81).
Phosphorus occurs naturally in soils in various forms,
including calcium phosphates, iron phosphate, and aluminum
phosphate. Acid soils contain a large excess of iron and
aluminum. Alkaline and calcareous soils contain calcium.
“Hydrated iron and aluminum oxides in acid soils are known
to adsorb soluble phosphorus from fertilizers to form iron
and aluminum phosphates” (p. 96).
In acid soils, “When the pH is below 5, the
concentrations of manganese and aluminum may be large
enough to be toxic to the plant... Liming these soils may
lower the toxicity of aluminum and manganese...” (99).
“Silicon and aluminum dominate the soil mass and are
present in large quantities. They are always found in plant
materials” (p. 150).
Aluminum sulfate is an acid former is soils.
“Soybeans grow in highly acid to slightly alkaline
soils... They need moist to heavy moisture conditions and
do not tolerate salinity. Alumino-silicates are compounds
containing aluminum, silicon, and oxygen atoms as main
constituents.”

5601. Developing foreign markets for U.S. farm products.
1957. Foreign Agricultural Service, USDA. 54 p.
Summarized in Soybean Digest, April 1957, p. 37. *
• Summary: This is the first publication that gives a general
summary of export market development operations of
USDA’s Foreign Agricultural Service. These promotional
activities constitute one of the main purposes of establishing
the agency in the reorganization of the Department in 1953.
5602. Klosterman, E.W.; Bentley, O.G. 1957. Value of
distillers’ dried grains, soybean oil meal and stilbestrol
implantations in rations for wintering calves. Ohio
Agricultural Experiment Station, Animal Science
Mimeograph Series No. 107. p. 14-15. *
5603. Skotland, C.B. 1957. Biological studies of the soybean
cyst nematode. Phytopathology 47:623-25. *
Address: North Carolina Agric. Exp. Station, Raleigh, North
Carolina.
5604. Camp, Wendell H.; Boswell, V.R.; Magness, J.R.
1957. The world in your garden. Washington, DC: National
Geographic Society. 231 p. See p. 15-16, 168-69. Foreword
by Melville Bell Grosvenor. Series: National Geographic
Natural Science Library. [15 ref]
• Summary: In 1897 David Fairchild (the uncle of one of
the authors) organized the U.S. Department of Agriculture’s
Section of Seed and Plant Introduction; he served as
“Explorer in Charge” for 27 years. “Staffed by such able and
dedicated men as W.T. Swingle, O.F. Cook, P.H. Dorsett, and
Frank N. Meyer, who met tragic death on the Yangtze, Dr.
Fairchild’s section introduced profitable new plant industries
and improved existing ones. Dates, olives, avocados,
mangoes, grain sorghums, cotton, forage crops, and tung oil
are among them. One crop–the soybean–is now worth more
than a billion dollars a year.
Part 2, “Our Vegetable Travelers,” by Victor R. Boswell
(p. 98-169) contains a full-page illustration (p. 168) showing
a soybean plant growing in China. Page 169 is a sidebar
titled “Vegetable Soybeans Are New in America.” It contains
a brief history of how the soybean came from China to
Europe and then to the USA, mentioning Benjamin Franklin,
early soybeans in Philadelphia, Pennsylvania (1804, Mease),
the Japan pea of 1853 imported through San Francisco,
California, in 1850, and Commodore Perry.
It states that: “Benjamin Franklin sent seeds to this
country from France in the late 18th century, and a sea
captain who bought soybeans for his ship’s stores introduced
the plant about 1800.”
“It was only about 30 years ago that many Americans
began to learn about vegetable varieties of soybean; yet
their use as a vegetable is at least 1,500 years old. They are
gradually gaining favor in this country, and a few companies
are canning the immature seeds. They can also be preserved

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2061
by dehydrating or quick-freezing.
“Seedsmen in this country now list several varieties
suitable for fresh use as a vegetable. Among them are
Bansei and Fuji for early harvest; Hokkaido and Jogun
for midseason or late harvest; Seminole and Rokusun
for culture in the South. The plants of most varieties are
relatively large...” Address: 1. Head, Dep. of Botany, Univ.
of Connecticut; 2. Head, Vegetable Crops Research, USDA;
3. Head, Fruit and Nut Crops Research, USDA.
5605. Swingle, H.S. 1957. Preliminary results on the
commercial production of channel catfish in ponds.
Proceedings of the Southeastern Association of Game and
Fish Commissioners 10:160-62. Held 7-10 Oct. 1956 in
Little Rock, Arkansas. [4 ref]
• Summary: This classic paper added the missing piece
needed to confirm the potential for commercial production.
Swingle’s research showed that soybean oil meal could
be used as the main ingredient in a prepared feed for
the commercial production of channel catfish (Ictalurus
punctatus). The formula for Auburn No. 1 prepared fish
feed was: soybean oil meal 35%, peanut oil meal 35%, fish
meal 15%, and distillers dried solubles 15%. Channel catfish
have been used for many years as a sport fish in ponds in the
western United States, but little research has been published
on their production on a commercial basis. Address: Agric.
Exp. Station of Alabama Polytechnic Inst., Auburn, Alabama.
5606. Hanson, L.E. 1958. Soybean oil meal in livestock and
poultry feeds. II. A researcher’s viewpoint. Soybean Digest.
Jan. p. 17-19.
• Summary: “According to the records, the first soybean
oil meal manufactured in the United States was made by
expeller processing in 1915. The industry grew slowly and
prior to 1930 less than 50,000 tons of soybean oil meal was
produced annually. During the 1930-40 decade average
production increased to 482,000 tons. This was a sizeable
increase but yet represented only a modest proportion of our
high-protein feed supply. In the same decade cottonseed oil
meal production averaged 1,951,000 tons and dried milk
products 1,616,000 tons. The latter were then, and had been
for many years, the most important high-protein feeds in
terms of tonnage.
“During the decade of the 1940’s cottonseed meal and
dried milk products production continued at a fairly steady
rate to 1943 followed by a downward trend in tonnage, a
reduction which had reached 500,000 tons for cottonseed
meal and 200,000 tons for dried milk by 1947. On the other
hand soybean oil meal production continued to increase and
by 1942 was slightly in excess of either cottonseed meal
or dried milk. By 1944 the tonnage of soybean oil meal
produced was greater than the combined production of
cottonseed meal and dried milk by products.
“Soybean production and hence soybean oil meal

production have increased in all but a few years up to the
present time. Thus average annual soybean meal production
from 1940-50 was nearly 3.5 million tons, in 1955-56 about
6 million tons and the estimate for 1956-57 was 7.8 million
tons. According to the USDA, soybean oil meal consumption
represented 11% of the total consumption of the five major
oil seed meals (soybean, cottonseed, linseed, peanut and
copra) during the period 1931-35. In 1956-57 soybean oil
meal was 70% of the total.
“War and government agricultural policies have been
important factors in the growth of the soybean industry.
However it appears that the feed manufacturing industry
has also been an important factor. Most of us can remember
when the feed manufacturing industry was a relatively small
part of the nation’s business. Yet by 1955 feed manufacturing
ranked ninth among all industries in the United States. How
did it get so large?
“Relatively favorable farm prices during World War II
and limited availability of high-protein feeds encouraged
many farmers to try manufactured feed, probably for the
first time. Nutritional studies with corn-soybean meal
rations which started in the 30’s resulted in the isolation and
identification (1948) and subsequent commercial production
of the ‘animal protein factor,’ vitamin B-12. This discovery
was of the utmost importance because it was the solution of
the principal problem concerning the use of soybean oil meal
as the major or only source of supplementary protein to a
corn ration for poultry or swine. Subsequent discovery of the
value of antibiotics in livestock rations and a large number
of other feed additives also were factors in the growth of
the feed industry. The nutritional discoveries and other
developments made possible a production revolution in the
poultry business which stimulated further the growth of the
feed manufacturing industry.” Address: Univ. of Minnesota.
5607. Shelby, Thomas O. 1958. 1957 performance trials of
field crop varieties. Data for 1957 with summaries of results
from previous years. Tennessee Agricultural Experiment
Station, Bulletin No. 278. 28 p. Jan.
• Summary: Yield data for 3 locations is given for soybean
varieties Ogden, Lee, Dorman, Volstate, Perry, Wabash, and
Bobsoy. Ogden, Lee, and Bobsoy yielded best. Address:
Asst. in Agronomy, Knoxville, Tennessee.
5608. Agricultural Research (USDA). 1958. Nematode
resistance found. 6(8):15. Feb.
• Summary: “Sorting through approximately 3,000
selections and varieties of USDA’s world soybean collection
has turned up 4 genotypes that show resistance to soybean
cyst nematode.
“Field tests were conducted last summer in cooperation
with the North Carolina Agricultural Experiment Station.
These 4 genotypes showed their resistance to the cyst
nematode by the pest’s limited amount of reproduction and
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population buildup. ARS researchers found also that secondstage larvae that invaded the roots of the resistant lines failed
to develop to maturity.
“These experiments mark some of the first steps in
development of nematode-resistant soybean varieties from
germ plasm that’s already available to us, the scientists
point out. Although heavy infestations of this threadlike
eelworm can destroy soybean plantings in some areas, the
cyst nematode does not pose an immediate nationwide threat,
ARS plant disease specialists say. If and when infestations
become more widespread, however, the researchers hope
to have several high-yielding, nematode-resistant varieties
available for distribution to the growers in nematode areas.
“In past trials, scientists have found it difficult to
evaluate varieties for nematode resistance because of
the uneven distribution of nematode population in the
planting area. This handicap was overcome by planting
easily identified susceptible line beside each test variety.
The susceptible plants serve as checks in determining the
presence of nematodes and extent of damage they cause.
“Double-row tests show promise in evaluating other
crops’ resistance to nematodes, other soil-borne diseases.”
5609. Demaree, Kenneth D. 1958. The effect of variety on
the quality of frozen green soybeans (Abstract). Proceedings:
Association of Southern Agricultural Workers 55:165-66.
55th Annual Convention held 3-5 Feb. 1958 in Little Rock,
Arkansas.
• Summary: This 3-year study of frozen shelled green
soybeans started with 18 varieties, which were later reduced
to the 8 which showed up best in taste panel tests. The eight
were: Aoda, Hahto, Rokusun, Tastee, Etum, Willomi, and
Kanro–but not necessarily in that order. Address: USDA,
Beltsville, Maryland.
5610. Doughty, H.N. 1958. Pricing soybeans: An economic
appraisal of alternative methods (preliminary report). AMS
(USDA Agricultural Marketing Service) AMS-229. 8 p. Feb.
[3 ref]
• Summary: “Soybean growers, elevator operators, and
processors could profit from a more accurate appraisal of
soybean values than is obtainable through the present use
of U.S. official grain standards. Although oil content is a
major value-determinant of soybeans, the official grain
standards do not take it into account in soybean grading.
The oil content of 575 soybean samples ranged from 18.6
to 23.5 percent. If soybean oil is worth 12½ cents per pound
the variation in soybean product value (due to variation in
oil content) would be equivalent to 36 cents per 60-pound
bushel. An improved method of evaluating soybeans would
enable farmers to market beans with high oil content at
prices more nearly in line with their true value. Elevator
operators and processors could gain by not having to pay as
much for soybeans having lower oil content.

“There is now available for soybean farmers and buyers
a quick and relatively simple method for determining
the oil content of soybeans at the time of sale. Two out
of three times the results obtained by this method varied
approximately 4 cents in value per bushel from the market
value based on the official oil-analysis method. This new
method, called the ‘dielectric method’ (1) utilizes electronic
oil-testing equipment which permits nontechnical personnel
after brief instruction to determine the oil content of
individual samples within about 15 minutes (2). It can be
used by the first buyers of the beans at elevators to determine
oil content of the farmer’s beans when delivered to the
elevator, and at a substantial saving in cost and time per
sample compared with the official gravimetric method now
in use at oil mills and commercial laboratories. (A more
precise comparison of the relative costs will be made in the
final report.) While processors may analyze soybeans for oil
(1) “Dielectric” refers to material that does not conduct
electric current. When a dielectric material is placed between
two electrodes a certain force exists which is a constant for
a particular material. The addition of oil to a solvent results
in a change in the dielectric constant which is proportional
to the amount of oil added. The dielectric oil-tester
(Steinlite LOS unit) measures these changes. Then prepared
conversion tables are used to translate meter readings into
the percentage of oil in soybeans.
“(2) Hunt, W. H., Neustadt, M. H., Hart, J. R.,
and Zeleny, Lawrence. A Rapid Dielectric Method for
Determining the Oil Content of Soybeans. Jour. Amer. Oil
Chemists’ Soc. 29(7):258-261. 1952.” Address: Agricultural
economist, Marketing Research Div., USDA Agricultural
Marketing Service, Washington, DC.
5611. Freeman, J.F.; Phillips, S.H.; Richards, H.R. 1958.
Results of the Kentucky soybean variety performance and
fertilizer tests, 1957. Kentucky Agricultural Experiment
Station, Progress Report No. 64. 8 p. Feb.
• Summary: Recommended Varieties: Clark, Wabash,
Lincoln–In Northern and Eastern Kentucky. Clark, Perry,
Ogden–In Southern and Western Kentucky.
“Recommended Soil Treatment: If quick tests indicate
that the soil is moderately or strongly acid use ground
limestone at rate of 2 or 3 tons per acre respectively; if low
in available phosphorus use fertilizers to supply up to 80
pounds of P2O5 per acre; and if low in available potassium
use fertilizers to supply up to 80 pounds of K20 per acre.
Apply limestone tea fertilizers either before or after plowing.
To avoid injury to seedling soybeans, do not drill fertilizer
in contact with the seed. Soybeans respond well to the use
of needed lime and fertilizers on other crops in the rotation
ahead of the soybean crop.” Address: Univ. of Kentucky,
Lexington.
5612. Marketing Research Report (USDA Agricultural

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2063
Marketing Service). 1958. Production and marketing
practices for mellorine: A study of the marketing of frozen
desserts. No. 212. 79 p. Feb. Summarized in Soybean Digest,
Oct. 1958, p. 27. [12 ref]
• Summary: Production and sale of mellorine is now
legal in 12 states: Alabama, Arkansas, California, Illinois,
Louisiana, Missouri, Montana, Nevada, Oklahoma, Oregon,
South Carolina, and Texas. Laws regulating frozen desserts
preclude its manufacture and sale in the remaining states.
Production of mellorine grew from 11 million gallons in
1952 to 33 million gallons in 1955 and in 1966. Production
of mellorine in recent years has been increasing at a slower
rate than at the beginning. Nearly all mellorine is made
in plants which also make ice cream. The equipment is
identical. Mellorine was first made in 1942 during World
War II.
5613. Soybean Digest. 1958. Sees clash of U.S. and China in
Japan market. Feb. p. 22.
• Summary: “Interests of the United States and communist
China are certain to clash over the Japanese market for
soybeans, which is important to both countries, according to
a Japanese view.
“Dr. Shigeo Hosono, staff member of the General
Agricultural Research Institute of Japan, points out that the
United States depends on Japan for about 40% of her export
market for soybeans. At the same time China–the world’s
second largest producer of soybeans–expects to export a
substantial part of her surplus beans to Japan.
“Also, China has begun to export rice to Japan and is
coming into conflict with U.S. rice exporters.
“The relationship of Chinese soybeans to international
trade is discussed by Dr. Hosono in his book, the Soybean as
an International Commodity, which was published in Japan
in 1957.
“China’s postwar production of soybeans has fallen well
below the average prewar output of 10 to 11 million metric
tons annually (in the neighborhood of 400 million bushels).
The U.S. Department of Agriculture estimates 1957 soybean
production in China-Manchuria at 335 million bushels.
“The sharp postwar decline in soybean production in
China may be ascribable to the fact that some provinces,
particularly Manchuria, did not recover entirely from war
damage. And sudden changes in agriculture caused by land
reform measures brought about a general decrease in crop
production.
“In Dr. Hosono’s view, production may be expected to
recover entirely sooner or later since efforts are being made
to increase yields of soybeans as well as other food crops in
order to boost the supply of edible oils.
“Dr. Hosono sees communist China’s potential exports
at the present time as about 1 million metric tons (36.6
million bushels) annually, with about 300,000 tons going to
Japan.

“Exports of soybean oil meal are restricted since meal is
in heavy demand as a fertilizer to boost the output of cotton,
according to the author. This is one reason why a larger part
of the Chinese soybean crop is not available for export.
“Dr. Hosono points out that exports are controlled by
the Chinese government’s foreign trade policy and are a
monopoly of state-operated export-import companies.
“China’s trade with countries in the Soviet orbit has
rapidly increased since 1951 and reached 81% of total
exports in 1954. Under the Soviet-Communist China trade
agreement China imports machinery and equipment and
exports raw materials including soybeans and vegetable oils.
“The changes in China’s trade policy brought about by
the communist government has naturally transformed Japan’s
trade with China. And Japan’s peculiar relationship with the
United States has brought Japan’s trade with China under
even more rigorous restriction.
“The U.S. embargo policy toward China hampers the
development of Asiatic continental trade not only for Japan
but also for West European countries. But Hosono believes
there will be no difficulty for Japan to import Chinese
soybeans if Japan can export goods demanded by China.
“Japanese tradesmen consider Chinese soybeans of
excellent quality. Export standards call for less than 15%
moisture, less than 3% foreign material and over 16%
oil. And Japan can save considerable on freight charges
by buying Chinese soybeans due to her geographical
proximity.”
5614. Soybean Digest. 1958. To extend Spanish, Italian
projects. Soybean Council of America, Inc. Feb. p. 6.
• Summary: “The Soybean Council of America, Inc., is
now negotiating with USDA’s Foreign Agricultural Service
for 2-year extensions of the soybean market development
projects in Spain and Italy.
“Howard L. Roach, Council president, and Geo.
M. Strayer, executive director, met with FAS officials in
Washington [DC] Jan. 9-11 to discuss continuation of the
two projects. Both the Spanish and Italian projects, which are
sponsored jointly by the Council and FAS, were originally
set up for a year. Both expired Jan. 30, and are now operating
under temporary extensions while details for new contracts
are being worked out.
“The Council opened regional offices in Rome and
Madrid in 1957, with general offices for Europe in Rome in
charge of Dr. Fred R. Marti.
“The Council’s objective in its European program is to
maintain and develop expanding markets for U.S. soybeans
and soybean products in cooperation with FAS.
“Funds for the projects come from both FAS and the
Council. FAS utilizes foreign currencies made available to it
through the sale of U.S. surplus commodities abroad.
“Spain offers the largest potential market for U.S.
soybean oil in Europe and also a possible growing market for
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livestock and poultry feeds.
“Seven Spanish trade groups have signed contracts to
participate in the market development activities for U.S.
soybeans and soybean products in Spain. As a result of the
Council’s program there is a growing demand for both U.S.
soybean oil and meal there.
“In Italy, there is a great interest in expanding the
livestock economy, and particularly the development of a
poultry industry patterned after that of the United States. A
growing livestock industry will require increasing quantities
of protein, and soybean oil meal is a logical source of this
protein
“Italian trade groups have shown interest in importing
more soybean oil and meal. And they appear willing to
cooperate in the U.S. market development project for
soybean products.
“The Council has been negotiating with the trade fairs
division of FAS in conjunction with the FAS grain division
for a series of exhibits at trade fairs in Italy during 1958.
“These will be cooperative projects featuring both
protein concentrate and feed grains for livestock, and will
probably be shown at a minimum of three trade fairs in
Italy.”
“The Council has appropriated $6,500 for the support
of the Institute for Nutrition Education for a year. The
Institute, to be supported by all U.S. oilseed industries, will
do educational and research work to develop the true facts
concerning the relationship of dietary fats and oils to human
health and to bring these facts to public attention.
“The effort of the institute will be, to clear up some of
the confusion` and misinformation concerning fats and oils
now existing.”
5615. Robinson, Charles E. 1958. Hedging principles
and practices in soybeans and other commodities. Paper
presented at the Fourth Annual Joint Conference of
Cooperative Cottonseed Oil Mills and Cooperative Soybean
Oil Mills. 10 p. Held 5 March 1958 at Mason City, Iowa.
• Summary: Begins with a brief summary of the functions
of the Commodity Exchange Authority (CEA), which “are
designed to prevent price manipulation and corners [as in
‘cornering the market’] affecting agricultural commodities,...
and to prevent dissemination of false and misleading crop
and market information affecting prices; protect hedgers
and other users of the commodity futures markets against
cheating, fraud and manipulative practices; insure the benefit
of membership privileges on contract markets to cooperative
associations of producers;... and provide information to the
public regarding trading operations on contract markets.
“The CEA supervises trading on all of the commodity
exchanges on which soybeans and oilseed product futures
are traded.” Hedging, which is defined in the Commodity
Exchange Act, can reduce price risks.
Note: In 1974 Congress amended the Commodity

Exchange Act (CEA) and on 15 April 1975 created the
Commodity Futures Trading Committee (CFTC) to replace
the Commodity Exchange Authority. The stated ‘mission’
of the CFTC is to protect market users and the public from
fraud, manipulation, and abusive practices related to the sale
of commodity and financial futures and options, and to foster
open, competitive, and financially sound futures and option
markets. Address: Supervisor in Charge, Chicago office,
USDA Commodity Exchange Authority, Washington, DC.
5616. Knowles, Paul F.; Edwards, R.T.; Miller, M.D. 1958.
Soybeans in California. Cotton Gin and Oil Mill Press
59(5):14, 28-30. March 8.
• Summary: Yields of from 1,500 to 3,690 lb/acre of
soybeans have been produced annually in small commercial
plantings and experiments in California since 1954... There
are three reasons for interest in soybeans in California.
“First, the state imports 600,000 tons each year at a freight
cost of $21.6 million. Second, current government cotton
and rice acreage restriction programs have created a situation
whereby nearly a million acres of land in the state need
alternative crops. Surplus oil seed crushing facilities are
available that could well crush soybeans to fill out currently
light schedules. Third, production on the West Coast should
provide a freight advantage in competition with other U.S.
production areas for the export market to the Orient.”
Discusses: Research findings: Variety tests, salt tolerance
and boron, irrigation tests, fertilization, insects (spider
mites), harvesting. Reducing production costs. Soybeans
have proven very sensitive to salts, but several varieties
have considerable salt tolerance. Address: 1. Associate
Agronomist; 2. Field Technologist; 3. Extension Agronomist.
All: Univ. of California [at Davis].
5617. Cotton Gin and Oil Mill Press. 1958. How to make
soybeans pay: Recommendations of experiment stations and
experienced growers will help to make soybeans profitable
in the Southeast, Midsouth, and West. 59(6):9, 48-49. March
22.
5618. American Soybean Association. 1958. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 144 p
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5619. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1958.
Results of the Cooperative Uniform Soybean Tests, 1957:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 191. March.
107 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1957%20nust.PDF
• Summary: Except for the cover, this entire document is
typewritten.
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Near bottom of title page: “United States Department of
Agriculture.
“Agricultural Research Service.
“Crops Research Division.
“Cooperating with
“State Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform preliminary test, Group 0. Uniform test, Group I.
Uniform preliminary test, Group I. Uniform test, Group II.
Uniform preliminary test, Group II. Uniform test, Group III.
Uniform preliminary test, Group III. Uniform test, Group IV.
Uniform preliminary test, Group IV. Disease investigations.
Weather summary. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
5620. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1958. Results of the Cooperative Uniform
Soybean Tests, 1957: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 192. March. 124 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/57soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their

area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the five
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
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locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefficient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
5621. Rao, Rama Kanth; Arnold, Lionel K. 1958. Ethanol: A
potential solvent for the extraction of vegetable oils. Soybean
Digest. March. p. 22-23. [17 ref]
• Summary: The main advantage of using ethanol in the
U.S. is the possibility of a better meal. “In India ethanol has
economic advantages over petroleum fractions largely since
the ethanol is produced locally and is available at a lower
price and is not subject to supply variations resulting from
shipping schedule interruptions or variations.” Address: Iowa
Engineering Exp. Station, Iowa State College.
5622. Schwab, G.O.; Shrader, W.D.; Nixon, P.R.; Shaw,
R.H. 1958. Research on irrigation of corn and soybeans
at Conesville and Ankeny, Iowa, 1951 to 1955. Iowa
Agricultural and Home Economics Experiment Station,
Research Bulletin No. 458. p. 249-59.
March. [8 ref]
• Summary: Irrigation significantly
increases soybean yields. The average
increase was 6.4 bu/acre or 33.8%.
The amount of increase depends on
the variety, the soil type, and the local
rainfall. Irrigation also tends to increase
protein content and decrease oil content.
Address: Iowa State College, Ames,
Iowa.

expenditures and percent of the total research budget. A
bar chart shows these two measures. A diagram shows
that there are three phases in the development of a new
product or process: Basic research, applied research, and
product development. A small expenditure in the basic
research phase often buys a large amount of knowledge.
A map shows that there are now 16 major USDA research
laboratories, including the Northern Utilization Research
Lab, (Peoria, Illinois). A photo shows Byron Shaw. Address:
Administrator, Agricultural Research Service, USDA.
5624. Soybean Digest. 1958. 3/4 million acres surveyed in 23
states in 1957 for cyst nematode. March. p. 16-17.
• Summary: “About three quarters of a million acres in 25
eastern and central states were surveyed during 1957 in a
search for the soybean cyst nematode, the U.S. Department
of Agriculture reports. This new pest of soybeans has
now been found on 15,626 acres in six states–Arkansas,
Kentucky, Mississippi, Missouri, North Carolina, and
Tennessee.
“USDA pest-control workers declare it fortunate that
this root-feeding nematode has not yet been found in the
chief soybean-producing areas of the United States. The
surveys show that the nematode is established in three main
areas. The largest is a narrow 11-county strip straddling
the Mississippi River and extending from southwestern
Kentucky to northwestern Mississippi. Counties included in
the area are: Crittenden and Mississippi in Arkansas; Fulton
in Kentucky; De Soto in Mississippi; Pemiscot, New Madrid,

5623. Shaw, Byron T. 1958. Agriculture
exploring food research frontiers: Nine
new Pioneering Laboratories searching
for the unlooked-for in unguided, longterm research are the foundation for the
future growth of the food processing
industry. Food Processing (Chicago)
19(3):27-28. March.
• Summary: Food processing is based on
agriculture which is based on research.
During the 1950s the USDA has been
steadily increasing its investment in
basic research, measured in both total
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and Stoddard in Missouri; and Dyer, Lake, Lauderdale, and
Obion in Tennessee.
“The other two main infested areas are in North
Carolina. One includes New Hanover and Pender Counties
along the southeastern coastline. The other is more than
200 miles northeastward, in Camden County on the state’s
northern border.
“State agriculturists in cooperation with workers in
USDA’s Agricultural Research Service made the 1957
nematode survey. It covered parts of 25 states–Alabama,
Arkansas, Delaware, Florida, Georgia, Illinois, Indiana,
Kansas, Kentucky, Louisiana, Maryland, Michigan,
Minnesota, Mississippi, Missouri, Nebraska. North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Virginia and Wisconsin.
“Various methods were used in inspecting the
approximately 750,000 acres surveyed–examining soil
for the underground pest, pulling plants to check roots for
clinging female nematodes, and visually inspecting sample
fields for anemic-looking plants and yellowed spots that
might reveal feeding of the tiny eelworm. Additional acres
were observed visually from rural roads to check on the
condition of the crop.
“USDA scientists consider this broad survey a long step
forward in eventual control of the nematode which was first
found in this country in 1954. They point out, however, that
the search must be continued and intensified. Last year’s
survey bore down hardest in older soybean-producing areas
where crop rotation is not practiced and in areas exposed to
infestation through movement of farm machinery or by other
carriers.
“Searching for the almost microscopic pest on more
than 22 million acres of soybeans grown in this country is a
tremendous undertaking. Federal and state personnel in all
major soybean-producing areas will continue their efforts
this spring to learn the exact whereabouts of the nematode.
Some scientists believe that a more intensive survey might
double or triple the area found infested.
“Scanning soybean fields for unhealthy-looking plants
is the quickest but least certain survey method used for
nematodes. The healthiest-appearing fields can nourish heavy
nematode colonies a year or more before damage appears
above ground.
“Although soil fumigation reduces nematode numbers,
it does not give complete control and is costly. Until research
now in progress finds a practical chemical, cultural, or
biological control for this pest, scientists are advocating
a three-point program to prevent spread of the soybean
cyst nematode to new areas and to keep its populations
low. It involves (1) strict adherence to the federal and state
quarantine regulations now in effect in the infested areas,
(2) keeping soybeans or other host crops off infested fields
during long crop rotations, and (3) continuing surveys in all
soybean-producing areas to define limits of infestation.”

A map of the major U.S. soybean growing states shows:
(1) in gray–”Counties surveyed by soil sampling, root
inspection and visual crop damage. No infestations found.”
(2) in black–”Counties surveyed–one of more infested fields
in each county.”
5625. Bernard, R.L.; Mumaw, C.R.; Browning, D.R.
1958. Soybean varieties for Illinois. Illinois Agricultural
Experiment Station, Circular No. 794. 12 p. April.
• Summary: Contents: Introduction. Method of testing:
Yield, maturity, lodging, height, seed quality, chemical
composition. Soybean varieties: Choosing an adapted
variety, varieties recommended for Illinois (Chippewa,
Harosoy, Hawkeye, Adams, Lincoln, and Clark; a map
shows where each yields best). Other varieties: Blackhawk,
Monroe, Earlyana, Korean (or Early Korean), Richland,
Bavender Special, Dunfield, Illini, Chief, Wabash, Perry,
Roe, Dorman, S100, Smith Super, Ogden, Lee.
Tables show: (1) Soybean yield trials at nine locations,
1951-1957. (2) Agronomic traits and seed composition of
varieties. For each variety is shown: Average yield, maturity,
lodging, height, seed quality, seeds per pounds, seed
composition (percentage of protein and oil). (3) Origin and
identifying characteristics of some soybean varieties. For
each variety is shown: Parentage or origin, year released,
flower color (purple, white, or [rarely] purple and white),
pubescence color (brown or gray), hilum color (black, black
and brown, buff, dilute black, gray, light yellow).
A note below the table explains: “The hilum is the eye or
seed scar where the seed is attached to the pod. Seed coats of
all varieties listed are light yellow except those of Ogden and
Smith Super which are light green.” A hilum color given as
“dilute black” means that center of hilum is black, margin is
buff.
5626. Mederski, H.J.; Hoff, D.J. 1958. Factors affecting
absorption of foliar-applied manganese by soybean plants.
Agronomy Journal 50(4):175-78. April. [8 ref]
• Summary: A 1% solution of manganese sulfate in contact
with the leaf surface of intact soybean plants grown in a
greenhouse increased the plant manganese concentration by
84 parts per million (ppm). After 15 minutes of contact, the
concentration increased by 230 ppm. The increase in plant
magnesium was 3 to 6 times greater when a 5% rather than
a 1% solution was used. Address: Ohio Agric. Exp. Station,
Wooster.
5627. National Soybean Processors Assoc., Soybean
Research Council. 1958. Soybean Oil Symposium. Chicago,
Illinois. 47 p. Held 24 April 1958 at the Hotel Peabody,
Memphis, Tennessee.
• Summary: 36 people attended this one-day symposium.
Nutritional Properties of Vegetable Oils, by R.H. Barnes,
Cornell University, Ithaca, New York.
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Tocopherol Oxidation in Fats, by E.N. Frankel, C.D.
Evans, and Patricia M. Cooney, U.S. Dept. of Agriculture,
Peoria, Illinois.
Determination of Tocopherol in Oxidized Fats, by E.N.
Frankel, Patricia M. Cooney, C.D. Evans and J.C. Cowan,
U.S. Dept. of Agriculture, Peoria, Illinois.
Composition of Certain Phosphatide Fractions, by H.E.
Carter, Roy Gigg and T. Nakayama, University of Illinois,
Urbana, Illinois.
Metabolism of Phosphatides, by D.B. Zilversmit,
University of Tennessee, Memphis, Tennessee.
Applications of Phosphatides, by H.T. Iveson, The
Glidden Company, Chicago, Illinois.
Fatty Acid Composition of Phosphatides from Corn and
Soybean Oils, by S.S. Chang and Hans Wolff, A.E. Staley
Mfg., Co., Decatur, Illinois.
Round Table Discussion of Phosphatides, by H.J.
Dutton, S.S. Chang, Roy Gigg, H.T. Iveson, T. Nakayama
and E. Van Handel.
Vinyl Ethers of Unsaturated Fatty Alcohols, by H.M.
Teeter, L.E. Gast and J C. Cowan, U.S. Dept. of Agriculture,
Peoria, Illinois.
Abstracts or copies of most of the above talks are
attached. Address: [3818 Board of Trade Building, Chicago,
Illinois].
5628. Smith, Allan K. 1958. Use of United States soybeans
in Japan. USDA Agricultural Research Service. ARS-71-12.
iii + 36 p. April. April. Illust. 28 cm. Typewritten.
• Summary: An extremely well researched, interesting
document based on a survey conducted in 1957 in
Japan. Contents: Definitions of Japanese food products.
Introduction. 1. Problems of Japanese food processors in
using U.S. soybeans: Food production problems, foreign
material, broken and dark-colored soybeans in exports. 2.
Analysis of the problems. 3. Research proposals. 4. Miso:
Processing, uses, production, composition. 5. Tofu and
its modifications: Processing fresh tofu and frozen tofu,
aburage. 6. Natto. 7. Hamanatto. 8. Kinako. 9. New products
research: Soybean “milk,” fermented cheese, soybean flour
and isolated protein for foods, isolated soybean protein.
Acknowledgments.
“Isolated soybean protein” (p. 34-35): “More than 50
million pounds of isolated soybean protein are produced
in the United States each year. Present construction will
increase this capacity an estimated 30 percent. Current
outlets in the U.S. for isolated soybean protein are mostly
industrial, such as for paper coating, sizing, lamination, latex
paints, fire-extinguisher foam, and others. However, with the
increasing interest in its use in foods, it is anticipated that
such uses will soon catch up to and even surpass industrial
uses. Japanese processors have had an interest in isolated
protein for several years, but none is produced. Technical
assistance to establish factories for isolating soybean protein

would appear to be another means of increasing the export of
U.S. soybeans.
“Japanese oil processors use U.S. soybeans almost
entirely. Because defatted meal is the base material for
isolated protein, there will probably be no competition for
U.S. soybeans in this area of utilization. Japan has industries
where uses for the protein would be very similar to those in
the United States.
“Textile fibers have been produced on an experimental
scale from isolated protein in the United States, but further
research is required to develop them into a commercial
product. Because textile fibers are a large and expanding
market throughout the world and because Japan has
practically no domestic wool, fiber production from soybean
protein is of interest to Japanese processors. Successful
production of soybean fibers in Japan would be an entirely
new outlet for U.S. soybeans.”
A graph on the front cover (and on p. 6) shows soybean
production in the USA from 1938 to 1957 (in millions of
acres harvested). Photos show: (1) Drying soybeans before
threshing in Japan. (2) Manually operated threshing machine.
(3) Power operated threshing machine. (4) Modern smallscale equipment for cleaning soybeans and grading for
size. (5) Straw weaving equipment. Straw bags are used for
soybeans, rice, and other farm products. (6) Cooling roasted
soybeans and hand cleaning for making kinako. (7) Soybean
varieties: Lincoln, White Hilum Iwate, and Acadian (six
photos, showing each variety wet and dry). (8) Wooden vats
used for fermenting miso; each stands a little taller than a
man, and is bound with 4 bamboo hoops. (9) Miso in wooden
tubs [kegs] ready for market. (10) Hand assembly of wooden
tubs for shipping miso and shoyu. (11) Stone mill for wet
grinding of soybeans to make tofu. (12) A modern tofu shop,
with boiler, pressure cooker, filter, and precipitation vat.
Photos 11 and 12 courtesy of Sugiyama Chemical Research
Inst., Tokyo. (13) Deep fat frying of tofu for making aburage.
(14) Wooden kegs used for fermenting hamanatto. Stone
weights are used to compact the beans during fermentation.
Other figures: (1) Flow diagram of the miso
manufacturing process (incl. koji). (2) Table showing total
production of miso in Japan (about 1957) as reported by
All Japan Miso Industrial Association. Factory made miso
consists of: Rice miso 379,000 tonnes (metric tons), barley
miso 146,000 tonnes, soybean miso 58,000 tonnes, total
factory made 583,000 tonnes. Homemade miso of all types
is 391,000 tonnes (67% of factory made). Total factory
and home made: 974,000 tonnes. Ingredients used in this
grand total: Soybeans 361,000 tonnes, rice 115,000 tonnes,
barley 58,000 tonnes, salt 159,000 tonnes. (3) Table showing
nutritional composition of rice miso, barley miso, and
soybean miso. (4) Table showing composition of sweet miso,
salty miso, and enriched miso. (5) Diagrammatic sketch of
equipment used in making fresh tofu. (6) Flow diagram of a
frozen tofu factory.
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Note: The author was in Japan from Oct. 24 to Dec.
24, 1957. The principal localities visited were: Tokyo,
Yokohama, Tochigi City, Nagano, Matsumoto, Suwa,
Hamamatsu, Nagoya, Kyoto, Osaka, Fukuoka, Kumamoto,
Nagasaki, and Sendai. His trip was sponsored by the
Agricultural Research Service and the Foreign Agricultural
Service of the USDA, and the American Soybean
Association (Hudson, Iowa).
Note: This is the earliest document seen (July 2000) that
mentions “barley miso”–a type of miso made with barley
koji, soybeans, and salt. Address: Head of Meal Products
Investigations, Oilseed Crops Lab., Northern Regional
Research Lab., Peoria, Illinois.
5629. Smith, Allan K. 1958. Use of United States soybeans
in Japan: Hamanatto (Document part). USDA Agricultural
Research Service. ARS-71-12. iii + 36 p. April. See p. 29-31.
April. Illust. 28 cm.
• Summary: “Hamanatto: Hamanatto, sometimes spelled
hamananatto, is made by fermenting whole soybeans.
Hamanatto is produced in a limited area in Japan in the
vicinity of Hamanatsu [sic, Hamamatsu in Shizuoka
Prefecture, central Japan]. Hamanatto should not be confused
in any way with natto. The only resemblance between the
two products is that both are made by fermenting whole
soybeans. Hamanatto has a pleasant flavor resembling miso
or shoyu but is sweeter. Factors unfavorable to the popularity
of hamanatto seem to be its very dark color (black) and its
rather high cost. Hamanatto is said to cost four times as
much as miso.
“Hamanatto is reported to have come to Japan by way
of Korea about 350 years ago at the time of the Japanese
invasion of that country. Natto means ‘contributed beans’
and hamanatto was contributed to the Japanese warriors. The
process is reported to have originated in Buddhist temples
where it was developed as a source of protein. The ancestors
of the people owning the Yamaya Brewery and the Saito
Mido Plant of Hamanatsu [sic] are said to have inherited the
process from the Buddhist monks.
“In making hamanatto the beans are soaked in water
for 4 hours and steamed without pressure for 10 hours. The
cooked beans are spread on the floor for cooling to 30ºC.
Koji prepared from roasted wheat or barley is sprinkled
over the beans to cover their surface. The Japanese are very
particular to cover the entire bean surface. The inoculated
beans are placed in trays in a fermenting room for about
20 hours; during the fermentation the beans acquire a good
coating of green mold. When taken from the fermenting
room they are covered with a sticky material and must be
separated and dried in the sun to about 12 percent moisture.
This can be accomplished in one day if the weather is warm
and sunny. At one factory the beans are carried to the roof for
drying.
“The dry beans are placed in wooden buckets [kegs,

bound with bamboo hoops] that have a capacity of about
15 gallons. Strips of ginger are placed in the bottom of the
buckets before adding the beans and the salt water to cover
them. A [wooden] cover that fits inside the bucket is placed
over the beans and a very heavy weight placed on the cover.
Rough stones estimated to weigh about 100 pounds are
used for weights. Figure 18 [a photo] shows the buckets
with the stone weights used during fermentation, which
requires 6 to 12 months and must include one full summer.
During fermentation the beans acquire a dark reddish color
that is not unpleasing. After fermentation is completed and
the beans are dried in the sun, they turn black. Hamanatto
contains about 11 percent salt, said to be the cause of their
turning black. Hamanatto will keep at room temperature for
1 year or longer.
“The makers of hamanatto, now using only Japanese
soybeans, prefer a very select grade grown only in Hokkaido
because they are large, are uniform in size, and are free
of foreign matter. They claim to pay ¥4,500 for 60 kg. of
specially selected beans; an equal quantity of U.S. [soy]
beans would cost them ¥3,000. On this basis the relative cost
per 60-pound bushel of Hokkaido and U.S. soybeans is $5.65
and $3.80, respectively.
“An analysis [of Hamanatto] supplied by the Yamaha
Brewery is as follows: Water 39 percent, total nitrogen 3.8
percent, water-soluble nitrogen 2.6 percent, reducing sugars
7.0 percent, total sugars 10 percent, crude fiber 12.5 percent,
ash (including 11 percent sodium chloride) 12 percent,
volatile acids 0.015 percent, total acids 1.2 percent, and
pH of water suspension 5.1. The composition of hamanatto
probably varies considerably.
“If hamanatto could be produced in dark red rather
than black color and the process modernized to bring the
cost more in line with other fermented soybean products, it
should have much wider acceptance and use.”
Note 1. This is the earliest document seen (Nov. 2011)
stating that Hamanatto [fermented black soybeans] were
made at Yamaya temple in Hamamatsu.
Note 2. This is the earliest document seen (Jan. 2012)
that uses the word “sticky” (or “stickiness,” etc.) to describe
Hamanatto. Address: Head of Meal Products Investigations,
Oilseed Crops Lab., Northern Regional Research Lab.,
Peoria, Illinois.
5630. Smith, Allan K. 1958. Use of United States soybeans
in Japan: Kinako (Document part). USDA Agricultural
Research Service. ARS-71-12. iii + 36 p. April. See p. 31-32.
April. Illust. 28 cm.
• Summary: “Kinako is a Japanese product that corresponds
more nearly to full-fat soy flour of the United States than
any other product. Making kinako is a very simple process.
Soybeans are roasted for one-half hour or longer in a gasfired rotating drum to remove the bean flavor; roasting is
continued until the characteristic toasted flavor so well
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known to soybean processors is acquired. The beans are then
cooled by spreading on a straw mat in the open as shown
in Figure 7 [p. 9]. Foreign matter is removed by hand, the
beans are ground to a moderately fine flour, and the kinako is
packaged by hand in plastic bags.
“The Kinako Association has 16 members in Tokyo and
about 50 in all of Japan. Maximum production capacity of
any of these plants is probably not more than 5 tons per day.
Production of kinako is seasonal; December is the month of
highest production. Production originated in farm homes as
a small family industry; later, mechanization of the process
was improved, and it became established as a commercial
process.
“One of the principal ways of using kinako is to
sprinkle it on rice or rice cake [mochi]. Rice cake is made
by pounding cooked rice, and the kinako is sprinkled on
the macerated product. The poor people of Japan are the
principal users of kinako; it should be an excellent protein
supplement for their rice. However, it is not known whether
the nutritional value of kinako has ever been determined.
It could be greatly improved by dehulling the soybeans.
Dehulling would increase the protein content about 6 percent
and remove undesirable fiber.
“There is not much known about the relative
improvement in nutritional value obtained by roasting whole
soybeans and steaming the grits. It is possible that if the
beans selected for roasting happen to have a low moisture
content, they would fail in gaining their best nutritional
value. Comparative nutritional values should be made
on roasted and properly heated soybeans. If the roasting
treatment is inadequate, a conditioning or steam treatment
should be installed in the process. The new procedure
suggested would be to clean soybeans mechanically, crack
the beans into grits, remove the hulls, condition the grits with
steam, then roast and grind. Modernizing kinako factories
would reduce labor cost, improve quality, nutritional value
and color, and further extend its usefulness to other foods
as in the fortification of bread, noodles, and other cereals.”
Address: Head of Meal Products Investigations, Oilseed
Crops Lab., Northern Regional Research Lab., Peoria,
Illinois.
5631. SoyaScan Notes. 1958. Letters (5) received by Glenn
Pogeler from U.S. government officials in reply to his letters
(Overview). Compiled by William Shurtleff of Soyfoods
Center.
• Summary: During 1958 Glenn Pogeler was Manager,
North Iowa Co-Operative (spelled “Cooperative” after June
1958) Processing Association, 1605 19th Street, S.W., Mason
City, Iowa. These letters are each typed on a letterhead with
a signature.
1958 April 25–Re: Request that $100,000 be included
in USDA’s budget for soybean research, including rust
prevention. From B.B. Hickenlooper, Iowa, U.S. Senate

Committee on Agriculture and Forestry.
1958 June 17–Re: Possibility of exporting sizeable
quantity of soybean oil to the Soviet Union through
commercial channels. “I have often said we should engage in
trade with the Soviet Union when it is to our advantage to do
so. Mr. [Don] Paarlberg [Assistant Secretary of Agriculture
for Marketing and Foreign Agriculture, USDA] has informed
me of your visit. I understand that he has contacted the
State Department...” From Ezra Taft Benson, Secretary of
Agriculture.
1958 July 26–Re: “A appreciate your wire in support
of my efforts to protect the soybean oil industry through a
vegetable oil amendment to the farm bill. I am pleased that I
was able to be successful in getting it enacted.” From Hubert
H. Humphrey, U.S. Senate Committee on Agriculture and
Forestry.
1958 July 28–Re: Telegram of July 25 in regard to S.
2990. From Thomas E. Martin, Senator, Iowa.
1958 Sept. 26–Re: Thank you for letter expressing
“hope that I would be able to arrange my schedule to attend
the meeting of the International Association of Oilseed
Crushers at Cannes, France the first week of June.” From
Ezra Taft Benson, Secretary of Agriculture.
5632. USDA Plant Inventory. 1958. Plant material introduced
January 1 to December 31, 1953 (Nos. 204341 to 212042).
No. 161. 299 p. April.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
204651-204653 (p. 17). “From Germany. Seeds
presented Plant Breeding Institute, Weihenstephan bei
Freising. Received Jan. 13, 1953.” Varieties: Dieckmann’s
Heimkraft. Von Burklin-Wolf’s Wachenheimer. Strengs
Weihenstephaner Schwarze.
205083-205092 (p. 32). “From Israel. Seeds presented
by the Ministry of Agriculture and Development,
Agricultural Research Station, Rehovoth. Received Feb.
2, 1953.” Names of varieties [all having Japanese names]:
Akasaya, Ginshiro, I-Higo-Wase, Kumusume-Sai-I-go,
Naruto-Hadaka, Norin-I-go, Norin-II-go, Sango-Waso,
Shiro-Daizu, Shirohana-Sai-I-go.
205384 (p. 45). “From Pakistan. Seeds presented by the
American Embassy, Karachi. Received Feb. 16, 1953.”
205899-205915 (p. 63). “From Thailand. Seeds
presented by the American Embassy, Bangkok. Received
March 10, 1953. Varieties: Laheng. Lobpuri. Ma Kam Lung
A. Ma Kam Lung B. Ma Kam Lung C. Mae Rim. Mae Tang.
Ringgit No. 317. San Patong Tung Farbut. Sri Samrong.
Sumbing No. 452. Taklee. Tung Tam. USA-ARD-A. No. 27.
No. 29. No. 520.
206258 (p. 75). “From the Philippines. Seeds presented
by H.K. Hayes, University of the Philippines, Laguna.
Received March 23, 1953.” Variety: Headgreen.
207643 and 207644 (p. 123). “From the Philippines

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2071
Islands. Seeds presented by Ivan H. Miles, Manila. Received
April 16, 1953. Varieties: No. 1. No. 2.
207654 (p. 124). “From the Philippines Islands. Seeds
presented by the Director of Plant Industry, Bureau of Plant
Industry, Manila. Received April 17, 1953. Varieties: Bilomi
No. 3.
20823 and 20824. “From Colombia. Seeds presented by
the Universidad Nacional, Palmira. Received May 5, 1953.
Varieties: Aksarben, Java.
208429-208440 (p. 156-57). “From Nepal. Seeds
collected by G.V. Bowers and Goran Knutsson, TCA,
Kathmandu. Received May 12, 1953.” Descriptions of
varieties: Black from Kathmandu Valley, Black from
Marysyandi Khola, Brown from Thonje, Chocolate brown
early variety from Kathmandu Valley, Chocolate brown late
variety from Kathmandu Valley, White late variety from
Kathmandu Valley, Mixed from Nalma (2), From Pokhara
(4=No. 9-12). 208781-208789 (p. 168). “From Japan. Seeds
presented by the Hyogo Agricultural College, Sasayawa.
Received May 22, 1953. Varieties: Akazaya. Gin-Daizu.
Kaikon-Mame. Kiyozi. Kosa-Mame. Tamanishiki. Tanbbakuro-daizu. Tookichi. Zyuninyoshi.
209331-209340 (p. 191). “From Japan. Seeds presented
to Tomio Nakane, Sapporo, Hokkaido. Received June 16,
1953.” No. 1 through No. 10.
209831-209839 (p. 210). “From India. Seeds presented
by G.V. Bowers, American Embassy, New Delhi. Received
May 12, 1953.” Selections made at the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Beltsville,
Maryland, gave seeds that were brown, green, yellow, and
black.
209908 (p. 213). “From the Union of South Africa.
Seeds presented by A. A. Pitout, Nylstroom, Transvaal.
Received Aug. 12, 1953.” Variety has no name.
209940 (p. 214). “From India. Seeds presented by Krafft
Freiherr v. Crailsheim, Jr., Amerang, Bavaria, Germany.
Received Aug. 1953.” One variety, unnamed. “Grown at
Darjeeling, Bengal.”
210016-210027 (p. 218). “From India. Seeds collected
by Walter N. Koelz, Agricultural Explorer, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Beltsville,
Maryland. Received Aug. 26, 1953. From Kolasib, North
Lushai Hills, Assam.” Variety No. 210022 is local No.
11808.
210162-210164 (p. 224). From Burma. Seeds collected
by Ishom Deshotels, American Embassy, Rangoon. Received
Sept. 15, 1953.” No. 1, No. 2, No. 3.
210178-210181 (p. 224). “From Taiwan. Seeds
presented by Chia Huang, Ithaca, New York. Received Sept.
18, 1953.” Two varieties: Seedcoat black. Seedcoat yellow.
210348-210353 (p. 229). “From Mozambique. Seeds
presented by Reparticao Tecnica de Agricultura, Lorenco
Marques. Received Oct. 7, 1953.” Names of varieties:
Dr. Sander’s Soja, Jubiltan 65, Jubiltan 67, Jubiltan 77,

Mammoth Yellow, Potchefstroom 184. Note: This entry
shows that soybeans were in Mozambique by 7 Oct. 1953.
They were probably being cultivated in Mozambique by that
time, but we cannot be sure. Address: Washington, DC.
5633. Van Schaik, Peter H.; Probst, A.H. 1958. Effects
of some environmental factors on flower production and
reproductive efficiency in soybeans. Agronomy Journal
50(4):192-97. April. [15 ref]
• Summary: Soybean plants of the varieties Clark and
Midwest were grown under controlled light- and temperature
conditions to study their effects on growth and reproduction.
Increases in temperature generally caused earlier and more
abundant flowering in both varieties. With increase of
daylength from 12 to 20 hours, flowering was delayed, but
the number of flowers produced increased. Address: Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
5634. Cartter, Jackson L. 1958. Time of planting studies:
Northern states. Soybean Digest. May. p. 12-14. [2 ref]
• Summary: Contents: Introduction. Effect on maturity.
Effect on yield. Effect on height. Effect on lodging. Effect on
seed quality. Effect on oil. Effect on iodine number. Effect on
protein. The best time to plant. Soybean varieties discussed:
Adams, Blackhawk, Clark, Wabash.
“Probably no single cultural factor is more important
to soybean production than the date of planting.” Four
soybean varieties planted in Urbana, Illinois, on May 1 yield
higher than when planted at any later date. Address: U.S.
Regional Soybean Lab., Urbana, Illinois; Plant Physiologist
and Agronomist, respectively, Crops Research Div., ARS,
USDA.
5635. Doty, Harry O., Jr. 1958. Fats and oils consumption in
prepared animal feeds. AMS (USDA Agricultural Marketing
Service) AMS-252. 15 p. May.
• Summary: Contents: Summary. Background and
methodology. Use of fats and oils in feeds: kinds of fats and
oils used, use by size of mill, use by regions.
Summary: “The mixed feed industry in the United States
in 1956 used about 324 million pounds of fats and oils in
prepared animal feeds, and was the second largest domestic
outlet for inedible tallow and grease. Only the soap industry
consumed a larger quantity (813 million pounds).”
“Tallow and grease together accounted for
approximately 300 million pounds or 92 percent of the total
quantity of fats and oils going into mixed feeds in 1956.
Tallow alone amounted to 73 percent of the total; grease, 19
percent; soapstock and foots, 2 percent; and other fats and
oils, 6 percent.”
Soy is mentioned 9 times in this report. Address:
Agricultural Economist, Market Development Branch.
5636. Farnworth, Virginia M.; Jackson, D. 1958. Marketing
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margins, practices, and costs for soybean and cottonseed oils.
Marketing Research Report (USDA Agricultural Marketing
Service) No. 231. 47 p. May. Amplification of a preliminary
report issued in Jan. 1956 as USDA Agricultural Marketing
Service, AMS-109 (A280.39 M34Am). [16 ref]
• Summary: Preface. Summary. Background. Oil values and
marketing margins. Farm values for soybean and cottonseed
oil. Oil processing margin. Trends in the overall marketing
margin and oil values. Differences between oilseeds. Effect
of seasonal movement of oilseeds on margins. Differences in
margins between areas. Differences in retail values between
cities. Marketing practices and costs for oilseeds and their
products. Farm practices and costs. Milling practices and
costs. Oil processing practices and costs. Margarine and
shortening production and costs. Effect of margarine taxes on
prices. Address: Washington, DC.
5637. Farnworth, Virginia M.; Jackson, Donald. 1958.
Marketing margins, practices, and costs for soybean
and cottonseed oils. Marketing Research Report (USDA
Agricultural Marketing Service) No. 503. May. 47 p.
• Summary: The Summary begins (p. 1): The whole period
from 1940 forward has been one of rapid change in the
vegetable oil industry. Nutritional value, sanitation, and
attractiveness of products were improved. Technological
improvements in oil processing and refining, shortages of
fats and oils, and removal of Federal excise taxes on the
production and sale of yellow margarine increased the
demand for vegetable oil for use as food. New milling
equipment and methods increased milling costs per unit of
oilseed processed, but they increased yields of oil and gross
returns even more. The vegetable oil industry expanded and
integrated further to provide modern facilities and techniques
for mass production and distribution. This expansion was
accompanied by large increases in production of oilseeds.
“Domestic and foreign demand for vegetable oils,
inadequate supplies of cottonseed oil, need for an alternate
crop in the Corn Belt, and Government price support
programs contributed to the phenomenal growth in
production of soybeans. In 1940 the soybean crop was
less than 45 percent of the cottonseed crop of 10.6 billion
pounds (5,286 tons), but by 1955 it exceeded the cottonseed
crop by 83 percent, and it exceeded the soybean crop of
1940 by 378 percent. Cottonseed being a byproduct of a
crop which was produced in excess of our domestic needs,
cottonseed growers had no incentive to increase production
in competition with soybean growers.
“The increased demand for vegetable oil reflects the
increased consumption of margarine, shortening, and
cooking and salad oils. Use of soybean and cottonseed oils in
the manufacture of margarine rose from 203 million pounds
in 1940 to 1,024 million pounds in 1955. Use of soybean oil
alone increased from 87 million to 746 million pounds. Use
of these oils in shortening increased from 1,035 million to

1,369 million pounds.
“Changes also took place in the returns to growers for
the oil in the oilseeds they sold, in the cost of the oil to the
consumer in the form of margarine and shortening, and in
the price spread or difference between the two. Between
1940 and 1955 the farm-to-retail spread for soybean and
cottonseed oils used in margarine and shortening increased
by about 70 percent, which was less than the average
increase for all foods. The farmer’s share of the consumer’s
dollar spent for margarine and shortening increased between
1940 and 1955 from about 19 percent to about 30 percent.”
Page 46: “After taxes on yellow margarine were
removed, the average retail price in 23 cities dropped 9.4
cents per pound. At the same time, the average retail price
on uncolored margarine increased 0.6 cent per pound in 19
cities where the sale of colored margarine was prohibited.
Because rising prices for fats and oils, including margarine,
tended to counteract the effect of repeal of the Federal tax, a
price decline of 10 cents per pound was not expected and did
not occur in most cities.
“The price premium between colored and uncolored
margarine before July 1, 1950, usually exceeded the
10-cents-per-pound excise tax. In August 1949, the
differential averaged 11.2 cents for the 23 cities for which
data were available. Part of the excess resulted from the
additional cost of coloring margarine and packaging it in
quarter-pound prints. The average difference between white
pounds and yellow quarters was about 1 cent per pound
wholesale in 1953.
“As State restrictions against yellow margarine were
removed and yellow margarine took over the market, the
Bureau of Labor Statistics ceased pricing white margarine
and took up the pricing of yellow margarine. Since colored
margarine could not be sold in Chicago before July 1,
1951, and in New York before July 1, 1952, oil values and
margins for these cities for November 1950 and January
1951 were adjusted for the estimated premium between
white pound packages and yellow quarter-pound prints.”
Address: Agricultural Economists, Marketing Research Div.,
Agricultural Marketing Service, USDA, Washington, DC.
5638. Gilliland, C.B. 1958. Trends in [soybean] processing
and marketing: Recent trend to solvent extraction; to greater
use of soybean oil in margarine and shortening; and to
smaller margins. Soybean Digest. May. p. 6-7.
• Summary: A graph titled “Soybeans crushed, by method
of processing” (in millions of bushels per year in USA) from
1935 to 1956 contains cumulative graphs for: Hydraulic
press (peaked in 1942 at about 25 million bushels, no longer
used after 1953). Screw press (peaked in 1943-46 at about
125 million bushels). Solvent extraction (passed the screw
press in the late 1940s and remained the dominant method
thereafter).
The total crush was about 20 million bushels in 1935,
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60 million in 1940, 250 million in 1950 and 310 million in
1956. Address: Agricultural Marketing Service, USDA.
5639. Hartwig, Edgar E. 1958. Time of planting soybeans in
the South. Soybean Digest. May. p. 16, 19.
• Summary: The time of planting is determined largely by
day length and by soil temperature. The critical number of
daylight hours is specific for each variety and determines in
part its area of adaptability and time of maturity. Soybeans
should typically be planted when the day length reaches
14½ hours, which ranges from April 24 in Warsaw, Virginia,
to June 10 in Miami, Florida. Address: Agricultural
Research Service, Crops Research Div., USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi.
5640. Hanway, J.J.; Englehorn, A.J. 1958. Nitrate
accumulation in some Iowa crop plants. Agronomy Journal
50(6):331-34. June. [11 ref]
• Summary: Nitrates accumulate more in the stems and
stalks than in the leaves and seedheads of maize, sorghum,
and soybeans; they normally decrease with maturity.
Address: Iowa Agric. Exp. Station, Ames.
5641. Hoff, D.J.; Mederski, H.J. 1958. Correcting manganese
deficiency can double soybean yield. Ohio Farm and Home
Research 43(312):36-37. May/June.
Address: 1. Asst. Prof., Ohio Agric. Exp. Station Agronomy
Dep.
5642. Kirby, Riley H. 1958. Communist China and the
Japanese farm market. Foreign Agriculture (USDA Foreign
Agricultural Service) 22(6):5-7. June.
• Summary: The article starts: “After this article went
to press, Communist China notified Japan that it was
suspending all trade between the two countries.”
For many years before World War II, China was one of
Japan’s major trading partners. “During the early and middle
1930’s China accounted for one-eighth of Japan’s total
imports and one-fourth of its exports.” Today about 75% of
Japans imports from Mainland China consist of agricultural
products. “Rice and soybeans make up about 70% of this
amount,” with soybeans being Japan’s main import from
China since 1955. Five graphs (p. 7) show these various
import and export relationships between Japan and China.
Address: Regional Economist, Asia and the Middle East
branch, Foreign Agricultural Services.
5643. Weakley, F.B.; McKinney, L.L. 1958. A modified
indophenol-xylene method for the determination of ascorbic
acid in soybeans. J. of the American Oil Chemists’ Society
35(6):281-84. June. [25 ref]
• Summary: The vitamin appeared shortly after the start of
germination of Hawkeye soybeans and increased rapidly.

The ascorbic acid was mostly in the reduced form. Address:
Northern Utilization Research & Development Div.,
Agricultural Research Service, USDA, Peoria, Illinois.
5644. Agricultural Research (USDA). 1958. How pod and
seed losses affect soybeans. 7(1):13. July.
• Summary: “Soybeans can lose up to 40% of their pods
and still produce a normal yield. USDA research shows that
nature compensates for pod loss by increasing seed size and
decreasing natural pod shedding... Researchers found that
removing even 10% of the pods increased seed size.”
“Depodding causes larger and heavier seeds because
the normal leaf-area supplies food to a smaller-than-normal
number of seeds, which thus get plenty. Conversely,
defoliation causes smaller and lighter seeds because fewer
leaves are left to nourish the large number of seeds.”
5645. Foreign Agriculture (USDA Foreign Agricultural
Service). 1958. Foreign competition in oils and oilseeds.
22(7):19-21. July.
• Summary: “The United States is the world’s largest
producer of oils and oilseeds, and our competitive position in
the international market is enhanced by our large exportable
supplies of these commodities. We ship about 45 percent
of the edible oils and oilseeds that move in world trade and
about 50 percent of the flaxseed and linseed oil. Without
substantial supplies of our edible oils the importing countries
of the world would find it hard to meet their requirements,
since the amounts available for export from other countries
fall short of what is needed.
“For U.S. growers this trade is essential. Currently, our
edible oil exports–mainly soybean and cottonseed oil–total
about one third of our production, flaxseed and linseed oil
about one-fifth. We have the potential to produce even more,
so the question is–can we move it into world trade?”
“Dual market for soybeans: The United States and
Communist China produce and export nearly all of the
world’s soybeans. There is a dual market for them. In the
Western world the beans are crushed, the oil is used for
both edible and non-edible products, and the meal is fed to
animals. In the Orient a large portion is consumed as food.
“Japan is one of the major markets for soybeans and it
is a dual market. Here large quantities of beans go directly
into food products, and the remainder are crushed. Yet even
after the crushing, most of the meal is used for human food
and very little for animals. While Japan imports many more
soybeans from us than it takes from Communist China,
there are signs that we may lose part of this market to China
because Japan is short of dollar exchange. Some groups in
Japan, mainly the steel industry, would like to expand trade
with China as an alternative market for their products, which
cannot be absorbed domestically. Two trade agreements
between groups in Japan and China were signed earlier
this year for just this purpose. Apparently they have fallen
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through, at least temporarily.
“Where the United States gains most in world markets
is through its large exportable supplies of soybeans. Europe
has a sizable modern crushing industry which must be kept
busy. Since the trend in many of the other oilseed-exporting
countries is to crush the seed locally and only export
products, Europe has increasingly turned to the United States
for raw materials. India and Argentina, for instance, are
exporting oilseed products and not the seeds.”
A photo shows soybeans being loaded onto a ship in
Tientsin Harbor, China.
5646. Gast, L.E.; Schneider, W.J.; O’Donnell, J.L.; Cowan,
J.C.; Teeter, H.M. 1958. Reactions of unsaturated fatty
alcohols. V. Preparation and properties of some copolymers
of unsaturated fatty vinyl ethers with lower alkyl vinyl
ethers. J. of the American Oil Chemists’ Society 35(7):34750. July. [8 ref]
• Summary: Soybean vinyl ethers derived from soybean
alcohols were copolymerized with lower alkyl vinyl ethers.
Baked films of these polymers containing metallic driers
show promise as protective coating materials. Address:
Northern Regional Research Lab., Peoria, Illinois.
5647. McKinney, L.L.; Weakley, F.B.; Campbell, R.E.;
Cowan, J.C. 1958. Changes in the composition of soybeans
on sprouting. J. of the American Oil Chemists’ Society
35(7):364-66. July. First issued in 1956 as an unpublished
manuscript. [15 ref]
• Summary: In the Hawkeye soybean variety, changes in
nitrogen and oil contents, and in dry weight, during the first
6 days of germination. Changes in thiamin and ascorbic acid
were measured for 4 days. Nonprotein nitrogen increased
slowly, while protein nitrogen decreased slowly. Thiamin
decreased slowly for the first two days, then increased
slowly for the next two. Ascorbic acid, which was absent in
unsprouted soybeans, increased dramatically throughout the
4 days. After 6 days, with the sprouts about 2½ inches long,
only 2.6% of the dry matter was lost; free fatty acids did not
increase significantly.
The authors conclude that soybeans sprouted for 2-3
days have possibilities for use in high energy, high-protein
broiler feed. Address: Northern Regional Research Lab.,
Peoria, Illinois.
5648. Park, Joseph K.; Webb, Byron K. 1958. Seed
harvesting in the Southeast. South Carolina (Clemson)
Agricultural Experiment Station, Bulletin No. 461. 38 p.
July. See p. 34.
• Summary: This bulletin reports on the results of the first
5 years of studies on combine harvesting conducted from
1952-56 in the coastal plain of South Carolina. For all crops,
the average total harvest loss was 9.7%. The percentage of
harvest loss generally decreased as total yield increased.

When only fields producing over 20 bushels per acre were
considered, the average loss was 5.9%. Several fields
averaging 40 to 50 bushels per acre had a harvest loss of less
than 4%. A graph on the cover shows general relationships
(for all types of seeds), for early, optimum, and late harvest
times, of: seed produced, harvest yield, and seed losses due
to cleaning, threshing, cutterbar shatter, and weather shatter.
The section titled “Combine peas and soybeans” (p.
34) states that the problems in harvesting soybeans with a
combine are very similar to those in harvesting peas. Seed
damage was a key consideration in harvesting both crops.
Cutterbar shatter was sometimes quite severe.
Note: This is the earliest document seen (July 1998)
that uses the word “cutterbar” (spelled as one word) in
connection with soybean production. Address: 1. Agricultural
Engineer, USDA; 2. Asst. Agricultural Engineer, South
Carolina Exp. Station.
5649. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1958. Agronomic evaluation
of soybean plant introductions, Groups V, VI, VII, VIII
maturities. No. 196. July. 69 p. Not for publication.
Address: Urbana, Illinois.
5650. Eldridge, Arthur C.; McKinney, Leonard L. Assignors
to the USA as represented by the Secretary of Agriculture.
1958. S-(1,2-dichlorovinyl)- glutathione and method for its
preparation. U.S. Patent 2,849,434. Aug. 26. 3 p. Application
filed 22 Jan. 1958.
• Summary: This invention relates to a new chemical
compound, which is useful as a specific and efficient
fungicide and algaecide. In Example 2, “To the control flask
and flasks containing the new compound at pH 6.5 was
added fish meal and soybean flour as nutrients. All flasks
were then inoculated with 5 ml. of water which was green
with algae growth.” The compound killed the algae. Address:
Peoria, Illinois.
5651. Liener, Irvin E. 1958. Inactivation studies on
the soybean hemagglutinin. J. of Biological Chemistry
233(2):401-05. Aug. [22 ref]
• Summary: Previous studies from the author’s laboratory
have described some of the physical, chemical, and
immunological properties of the soybean hemagglutinin
(SBH) which is responsible in part for the poor nutritive
value of unheated soybean meal. This study found that
heat inactivation of SBH at different pH values followed
first order kinetics. Maximum stability towards thermal
inactivation was obtained in the region of pH 6 to 7. Various
thermodynamic constants were calculated. SBH is also
readily inactivated by pepsin and guanidine. Address: Dep.
of Agricultural Biochemistry, Univ. of Minnesota, St. Paul.
5652. Myers, Max. 1958. Export programs for soybeans.
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Washington, DC: USDA Foreign Agricultural Service. 7 p.
Aug. Unpublished manuscript.
Address: Administrator, Foreign Agricultural Service.
5653. Scholfield, C.R.; Jones, E.P.; Stolp, J.A.; Cowan, J.C.
1958. Reactions of conjugated fatty acids. VIII. Dibasic acids
by hydrogenation and oxidative cleavage. J. of the American
Oil Chemists’ Society 35(8):405-09. Aug. [9 ref]
• Summary: Soybean oil was conjugated and reduced.
Linoleic acid was still present after isomerization. For
comparison, soybean oil glycerides were selectively
hydrogenated. Address: Northern Utilization R&D Div.,
Agricultural Research Service, USDA, Peoria, Illinois.
5654. Soybean Digest. 1958. Soybean utilization conference
at Peoria. Aug. p. 19.
• Summary: “The 1958 soybean utilization conference
was held recently at the Peoria laboratories of the Northern
Utilization Research and Development Division. The
conference is an annual meeting of staffs of this division of
the Agricultural Research Service, USDA, and the Soybean
Research Council of the National Soybean Processors
Association.
“Thirty-five attended this year. The Council had held
its annual business meeting in Peoria prior to the conference
with the division.
“Value of the exchange of information made possible
by the meeting was mentioned by W.D. Maclay, director
of the Utilization Division, as he welcomed the group to
the laboratories. J.C. Cowan, chief of the Oilseed Crops
Laboratory of the division, outlined the program in oilseed
research, pointing out that emphasis is on industrial
utilization of vegetable oils but that work is continuing on
flavor stability and meal.
“W.W. Cravens, McMillen Feed Mills representative,
speaking about research that is needed, suggested that more
be done on the minor components of soybean meal. J.W.
Cole, Glidden Co. representative, discussed research needed
on soybean oil.
“Others on the program and subjects they discussed
were: C.H. VanEtten, amino acids in soybean proteins; F.B.
Weakley, the alleged antithiamin factor; C.D. Evans, research
in edible soybean oil; L.E. Gast, plasticizer studies; and H.J.
Dutton, labeling fatty acids.”
A group photo shows those “attending the soybean
utilization conference, all standing, left to right: First /
Front Row–F.H. Hafner, General Mills, Inc., newly elected
chairman of the Soybean Research Council; H.L. Wilcke,
Ralston Purina Co., retiring chairman; R.L. Terrill, Spencer
Kellogg & Sons, Inc.; W.D. Maclay, director Northern
Utilization Research and Development Division [NU]; J.C.
Cowan, NU; C.D. Evans, NU; and C.H. VanEtten, NU.
“Second Row–J.W. Cole, Glidden Co.; W.N. McMillen,
A.E. Staley Mfg. Co.; W.W. Cravens, McMillen Feed Mills;

J.W. Hayward, Archer-Daniels-Midland Co.; K.F. Mattil,
Swift & Co.; A.R. Baldwin, Cargill, Inc.; and L.E. Gast, NU.
“Third / Back Row–M. J. Brinegar, Allied Mills; C.M.
Wilson, Borden Co.; A.K. Smith, NU; R.W. Jackson, NU;
R.G. Houghtlin, president, National Soybean Processors
Association; H.J. Dutton, NU; F.B. Weakley, NU; E.L.
Griffin, NU; H.M. Teeter, NU; and P.D. Aines, Buckeye
Cellulose Corp.”
5655. Tennessee Agricultural Experiment Station, Ext. Pub.
1958. Chemical weed control. No. 385. Aug. *
5656. Tennessee Agricultural Experiment Station, Extension
Leaflet. 1958. Soybean seed production in Tennessee. No. 19.
Aug. *
5657. Wolf, W.J.; Briggs, D.R. 1958. Studies on the coldinsoluble fraction of the water-extractable soybean protein.
II. Factors influencing conformation changes in the 11
S component. Archives of Biochemistry and Biophysics
76(2):377-93. Aug. [12 ref]
• Summary: A footnote on page 1 states: “The contents of
this paper constitute a part of a thesis submitted by W.J.
Wolf to the Graduate Faculty of the University of Minnesota
in partial fulfillment of the requirement for the Doctor of
Philosophy degree, August, 1956. Wolf was a Procter and
Gamble Predoctoral Fellow 1955-56; present address:
Northern Utilization Research Branch, Peoria, Illinois.”
“Ultracentrifugal studies of the cold-insoluble fraction
(CIF) of soybean proteins have shown that it consists
primarily of a component having a sedimentation constant
of approximately 11 S [11S] (Svedberg units) (Briggs &
Wolf 1957; Naismith 1955). This protein has the unusual
property of forming, through air oxidation, polymers linked
by disulfide bonds (Briggs & Wolf 1957).
This ultracentrifugal study indicated that “the 11 S
globulin of soybeans is capable of undergoing conformation
changes probably involving dissociation into subunits
which appear to be one-half and approximately one-eighth
the size of the 11 S molecule. These changes occur at low
ionic strength at alkaline pH values, at moderate ionic
strengths at acid pH values, in the presence of sodium
octylbezene sulfonate and in the presence of a relatively low
concentration of urea.” Some of the changes are reversible.
Note: This is the earliest English-language document
seen (Jan. 2016) that uses the word “subunits” in connection
with changes in soy protein. Address: Dep. of Agricultural
Biochemistry, Univ. of Minnesota, St. Paul, Minnesota.
5658. Rao, Rama Kanth; Arnold, Lionel K.; et al. 1958.
Alcoholic extraction of vegetable oils. Iowa Engineering
Experiment Station, Engineering Report No. 30. 28 p. Sept.
3. Also listed as 57(14):1-28.
• Summary: A collection of articles on the subject by
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researchers from Iowa State College, reprinted from other
journals. Address: Ames.
5659. Allison, F.E.; Roller, E.M.; Raney, W.A. 1958.
Relationship between evapotranspiration and yields of crops
grown in lysimeters receiving natural rainfall. Agronomy
Journal 50(9):506-11. Sept. [8 ref]
• Summary: Evapotranspiration and crop-yield information
were obtained in 2 experiments, lasting 5 and 7 years
respectively, in which soybeans and 5 other crops were
grown in lysimeters in sand receiving varying quantities of
NPK fertilizers.
Note: This is the earliest document seen (July 1996) that
mentions “lysimeter” in connection with soybeans. Webster’s
Dictionary defines lysimeter, a term first used in about 1879,
as “a device for measuring the percolation of water through
soils and for determining the soluble constituents removed
in the drainage.” Address: Soil and Water Conservation
Research Branch, USDA, Beltsville, Maryland.
5660. Barber, Stanley A. 1958. Relation of fertilizer
placement to nutrient uptake and crop yield. I. Interaction of
row phosphorus and the soil level of phosphorus. Agronomy
Journal 50(9):535-39. Sept. [4 ref]
• Summary: Wheat and soybeans gave maximum yields with
either broadcast or row applications of phosphorus. Address:
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
5661. Hodges, R.J.; Staten, R.D. 1958. Soybeans. Texas
Agricultural Extension Service, Leaflet No. 411. 8 panels.
Sept.
• Summary: Most of the commercial acreage harvested
for seed is grown on the High Plains and is not irrigated.
Contents: Plant characteristics. Recommended varieties:
Lee, Ogden, Dorman, Jackson, Improved Pelican. Planting
seed quality. Inoculation. Time of Seeding. Seed treatment.
Seedbed preparation. Fertilization. Moisture requirements.
Harvesting. Address: 1. Agronomist, Texas Extension
Service; 2. Agronomist, Texas Agric. Exp. Station.
5662. Leffel, R.C.; Weiss, M.G. 1958. Analyses of diallel
crosses among ten varieties of soybeans. Agronomy Journal
50(9):528-34. Sept. [17 ref]
Address: Crops Research Div., ARS, USDA, Beltsville,
Maryland.
5663. Marcello, Dominic. 1958. Activities of Soybean
Council in Italy. Soybean Digest. Sept. p. 51-52.
• Summary: “I will try to review for you the market
development activities of the Soybean Council in Italy.
“Our first task was to ascertain whether there is a market
for soybean products in Italy. As a result of studies and
other research activities it was learned that there is a sizable
market in Italy for U.S. soybean oil meal, oil and other

soybean products. However, there are various competing
sources of protein that we must be prepared to face. Among
them are Russia and Yugoslavia in addition to western
suppliers. Energetic efforts must be made to meet this
competition both in price and quality.
“It was found that the production of olive oil in Italy is
not sufficient to meet domestic needs in an average year and
in years of short crop it falls far short of meeting those needs.
Italian requirements of vegetable oils are now approximately
500,000 metric tons per year. These requirements are met
with 250,000 metric tons of domestic olive oil and 50,000
tons of oil produced from domestic seeds which in reality
are byproducts from other commodities. This production is
stable except for these regulations changed to accomplish
this purpose. All this work is being done through Spanish
trade groups as only through recognizing their interests and
reconciling them with ours can we carry out our work.
“I think that we can be sure that Spain is an increasing
market for U.S. soybean oil and other soybean products. The
Spanish economy is in a period of transition. We are having
growing pains, but I believe that in the future our foreign
currency position will be strengthened and we will be able to
buy more and more soybean products that we need so badly.
“... small increases that may be gained if improvements
are attained in the extraction process. Therefore an average
of 200,000 tons of vegetable oil which could be soybean oil
must be procured from other sources.
“It was further found that there is great interest in
expanding the livestock economy of Italy and especially in
the development of a poultry industry patterned after that of
the United States. Such an industry will require increasing
quantities of high-quality protein for economic production,
and soybean oil meal in its various forms is the logical
source of that protein.
“For many years it has been generally acknowledged
that Italy’s oft-declared long-range agricultural policy of
shifting from marginal wheat production to livestock and
poultry would result in an improvement in Italy’s farm
income and relieve the Italian government of a substantial
and increasing financial burden of grain subsidies. Although
to date no such organized shift has materialized, there has
been an increase in livestock production and a substantial
increase in broiler production. This was due largely to the
acceptance and use of balanced feeds in which soybean oil
meal played a great part. Imports of soybean oil meal from
the United States have increased significantly from 7,700
metric tons in 1955 to over 46,000 metric tons in 1957, and
from reports so far this year there is every indication of a
further substantial increase. We expect that with dynamic
promotion this figure could reasonably be expected to reach
100,000 tons within the next 2 years
“Shift to Livestock: There is reason to believe that the
long-awaited shift from wheat to livestock production may
soon begin to take place. Italian government officials are
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preoccupied about the role Italian agriculture will play in the
Common Market Area in the face of keen competition from
other member countries. It is felt that because of this urgency
the government will now place greater emphasis on the
livestock and poultry program. Otherwise, the Italian farmer
will lose further ground in supplying the local market with
meat, poultry and eggs.
“In any program for expansion of livestock and poultry
production, Italy must depend on additional imports of feed
grains and especially protein feeds. These programs must be
closely followed and encouraged. As they become realities
all necessary steps must be taken to assure the filling of the
needs, insofar as possible with U.S. products.
“With the approval and consent of FAS [USDA’s
Foreign Agricultural Service] and the Soybean Council,
we entered into the second phase. We set up an office
and employed the necessary staff. Administrative support
arrangements were made with the American Embassy and we
were in business.
“Emphasis was then put on obtaining Italian group
participation in our promotional activities. Exploratory work
had indicated that there were two organizations in Italy with
whom cooperating agreements were desirable and essential.
Federconsorzii (the Italian Federation of Agricultural
Consortium), the most important agricultural cooperative
in Italy, has representatives and agricultural installations
in every province of Italy. This organization produced
approximately 30% of all mixed feed produced in Italy in
1957.
“The other is the National Association of Livestock Feed
Producers whose 60 members produced approximately 60%
of the mixed feed produced in Italy last year. The members
of this organization and its affiliates produced over 75% of
all the Italian seed oil produced in 1957 as well as 100% of
the margarine produced.
“Our sights were set. A program of operations was
prepared and approved by the Soybean Council and FAS on
Apr. 15, 1958. The program includes the following:
“1–Engage in an information and public relations
program which shall include preparation, publication and
distribution of a technical handbook relating to soybeans and
soybean products and their uses; preparation, publication
and distribution of a periodic news bulletin; preparation and
distribution of news items, feature and technical articles,
photos, films, etc., through appropriate channels; preparation,
publication and distribution of pamphlets and leaflets both of
a technical nature and for mass use; arrange and participate
in conferences, symposiums and contests; and engage in
such other public relations activities as day-to-day operations
warrant.
“2–Conduct feed demonstrations by establishing two or
more experimental centers for poultry and livestock, as well
as tests demonstrating the value of using soybean products
for human consumption.

“3–Participate in trade fairs, such as Varese and Bari,
and seminars held in conjunction therewith.
“Oil, Feed Teams:
“4–Arrange visits of representatives of the Italian feed
and oil industries to the USA.
“5–Preparation, publication and distribution of a
digest of Italian laws, regulations and policies affecting the
purchase, importation, distribution and use of soybeans and
soybean products.
“6–Arrange with a suitable Italian institute or laboratory
for conducting tests, investigating and experimenting on the
use of soybean products, as well as examining such products
which are imported into Italy. Tests will include methods of
utilizing soy flour in the manufacture of pasta (macaroni,
spaghetti, etc.), bread and biscuits and determining consumer
acceptance.
“7–Develop standards and controls of quality, purity and
uniformity of soybean products.
“8–Collect and disseminate market news and prices of
soybean products.
“The following activities were implemented:
“Agreements were negotiated, drafted and finalized
with the two organizations. We now have cooperating with
us groups that produce over 90% of the mixed feed, 75%
of the vegetable oil and 100% of the margarine. The cost of
implementing the program will be equally shared.
“A mixed feed conference was held in cooperation
with one of our cooperators (Assalzoo). The Council and
FAS furnished two technicians, Dr. Damon Catron of Iowa
State College and Dr. Max Jeter of the Indiana Farm Bureau
Cooperative Association. Papers given by these two technical
men were published in several publications.
“We participated in the Varese Fair exhibit. This was
also attended by Dr. Jake L. Krider, Dr. Charles A. Denton
of Beltsville, Maryland, Prof. Steven King of Purdue
University, and William Bridges of the Producers Grain
Corp. of Amarillo, Texas.
“Seminars were held in cooperation with Federconsorzii,
in which our technicians participated in Milan and Padova.
“We are cooperating with FAS and the Agricultural
Attache’s office in the forthcoming Bari Fair exhibit Sept.
6-21. Dr. Krider and Dr. J.W. Hayward of Archer-DanielsMidland Co. will attend.
“We are making arrangements to conduct feed
demonstrations, by establishing in cooperation with our
cooperators two experimental centers for poultry and
livestock.
“We have practically ready for publication a pamphlet
containing a digest of Italian laws, regulations and policies
affecting the purchase, importation, distribution and use of
soybeans and soybean products.
“Flour has been supplied to Dr. Visco at the Research
Laboratories at the University of Rome for test purposes.
“Prices and quotations are obtained daily on soybeans
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and soybean products and posted on a large quotation board
on the wall of our office entrance hall, where it can be
viewed by Italian trade groups and other interested persons.
“There is much more that I could add but time does not
permit. In conclusion, I would like to say that the mixedfeed business in Italy is a vibrating, pulsating industry and
that there is an ever-increasing demand for U.S. soybean
products. We are also ready, willing and able to fill the oilrequirement gap.”
A photo shows Dominic Marcello, wearing a dark coat
and tie, seated at a desk.
Note 1. This is the earliest document seen (Aug. 2015)
that contains the term “Common Market” or the term
“Common Market Area” in connection with soybeans.
Note 2. This is also the earliest document seen (Aug.
2015) that mentions any term related to what eventually
became the European Union.
The first step in the federation of Europe began in
1952 with the creation of the European Coal and Steel
Community.
The European Union was established by the Treaty of
Rome on 1 Jan. 1958 (signed by Belgium, France, Italy,
Luxembourg, the Netherlands, and West Germany)
In 1979, the first direct, democratic elections to the
European Parliament were held.
The union was further consolidated by the Treaty of
Maastrict on 1 Nov. 1993.
In 1999 the monetary union was established and came
into full force in 2002. It is currently composed of 19
member states that use the euro as their legal tender. Address:
Director General for Italy, Soybean Council of America, Inc.,
Rome, Italy.
5664. Roach, Howard L. 1958. Program of the Soybean
Council of America: Export market development activities
of the Council now include European and Asiatic continents,
Central and South America. Soybean Digest. Sept. p. 28-29.
• Summary: The Soybean Council of America, born in 1956,
is financed by voluntary contributions of 1/10¢ per bushel on
soybeans grown in the United States; one half of this amount
or 1/20¢ per bushel to be contributed by the processing
industry, and the growers share, 1/20¢, to be collected by
the handlers from the growers. “Over 80% of the processing
industry is now voluntarily contributing 1/20¢ per bushel to
finance the Council...”
“The activities of the Council are controlled by a board
composed of growers, processors, and handlers, this board
carefully allocating a budget of $130,000 during the current
year.”
The Council, which is working to create new markets,
has established an overseas office in Rome, Italy, for the
direction of our European activities. “Under the supervision
of the European office is an office for Italy and an office
for Spain. These offices are possible through cooperation

with the USDA’s Foreign Agricultural Service, and part of
their costs are paid for through the use of counterpart funds
generated through the sale of commodities under Public Law
480.”
The Council presently has a technical representative,
accompanied by a representative from the Foreign
Agricultural Service, U.S. Department of Agriculture,
making a survey of market possibilities in the Caribbean
area, starting at Bermuda, and going through the Bahamas,
Greater Antilles, Lesser Antilles, Leeward Islands and
Windward Islands.
“In September another technical representative will visit
Chili, Peru, Equador, and Colombia to survey the possibility
of increased markets in that area for soybeans and soybean
products.”
A portrait photo shows Howard Roach.
Note: This is the earliest document seen (March
2001) concerning the activities of the American Soybean
Association in Latin America, in the Caribbean, or in South
America. Address: President, Soybean Council of America,
Plainfield, Iowa.
5665. Roberts, R.A. 1958. The soybean cyst nematode
quarantine. Soybean Digest. Sept. p. 77-80.
• Summary: Contents: Introduction. Damage to soybeans.
Survey: soil sampling, plant root examination, survey
for areas showing damage symptoms. Federal and state
quarantines. Commercial soybeans. Small grains. Cotton.
Used farm tools, implements and harvesting equipment
and used construction and maintenance equipment. Other
regulated articles. Dealer-carrier agreements. Research.
This long article begins: “The soybean cyst nematode,
Heterodera Glycines Ichinohe, a serious pest of soybeans in
Asia, was first found in the United States in New Hanover
County, North Carolina, in 1954. The North Carolina
infested area was placed under state regulation immediately.
“The nematode is a small eel-like worm which enters
the root of the soybean plant. The female worm completes it
growth and protrudes from the root as a white body no larger
than the head of a pin, which enlarges, changes to a yellow
color and eventually is transformed to a dark brown, lemonshaped cyst.
“The female, after maturity and fertilization, produces
several hundred eggs, some of which are extruded directly
but the majority of which remain protected in the hard
chitinous cyst. The eggs may hatch in a short time or they
may remain alive for several years, protected within the cyst.
When the eggs hatch, the worms or larvae attack and enter
the rootlets of the plant and begin another generation.
“Three to four generations may occur each year.
When high populations of the nematode develop, literally
thousands of nematodes attack each plant. The plant denied
of its nutrition wilts, yellows and becomes stunted. Bean
yields are thus seriously reduced.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2079
“Damage to Soybeans: The nematode has been reported
from Japan, Korea and Manchuria. In Japan the relationship
of soybean damage to the nematode was observed as early as
1915. The disease there is known as ‘yellow dwarf’ because
of the stunting and yellowing of the infested soybean plants.
“Scientific studies have been made in Japan showing
the decreased height and weight of infested plants as well
as the reduction in the number of pods produced per plant.
Reduction in bean yields has been determined and it appears
in the case of spotted infestation reduction in yield may be as
high as 70%, and where the entire field is heavily infested the
loss of the crop may be complete.
“Ichinohe of the Agricultural Experiment Station in
Hokkaido, Japan, states that the disease begins in Japan
‘toward the middle of July, about 2 months after sowing,’
and ‘in the fields the disease occurs in more or less circular
patches, while in serious cases the whole field is affected.’
“In the United States the soybean cyst nematode was
found in North Carolina in 1954; in Tennessee and Missouri
in 1956; and in Arkansas, Kentucky and Mississippi in 1957.
“Damage to soybean plantings was evident in North
Carolina at the time the pest was discovered there, stunted
and chlorotic plants appearing in the ‘more or less circular
patches’ described by Ichinohe. Losses in yields from these
fields were considerable and in the heavily infested spots,
losses were complete. Damage has persisted where growers
continued to plant soybeans on these infested fields without
due regard to crop rotation.”
A portrait photo shows R.A. Roberts. Address: Plant
Pest Control Div., Agricultural Research Service, USDA,
Washington, DC.
5666. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1958. Agronomic evaluation
of soybean plant introductions, Group I maturity. No. 197.
Sept. 18 p. Not for publication.
• Summary: Data supplied by James C. Sentz, University of
Minnesota, St. Paul. Address: Urbana, Illinois.
5667. Sharp, John W.; Ecker, Harold J. 1958. Price spreads
for wheat and soybeans. Ohio Agricultural Experiment
Station, Research Circular No. 56. 17 p. (+ 11 unnumbered
appendix tables). 1 map. Charts.
• Summary: Page 17: “Soybeans–Speculation in addition
to supply demand conditions have caused soybean prices
to fluctuate more than other grain prices. Rapid changes
in price tend to cover up normal relationships between the
various levels of marketing. For the period 1951 to 1955 the
following generalizations can be made about soybean prices:
“1. Southern elevators (both terminal and local) appear
to have taken larger spreads than have northern elevators.
“2. The highest spreads occurred in August and the
lowest spreads in December at both terminal and local
elevators in Ohio over the period studied.

“3. Chicago cash prices have been highest just prior to
harvest and lower during harvest.
“As in the case of wheat the Ohio farmer cannot usually
take advantage of area differences in price. Transportation
costs will offset any price advantage gained.
“The most favorable time for the farmer to market
his surplus soybeans has been December or January. The
elevator price spreads have been at their lowest point during
this period and the Chicago price has also overcome most of
the harvest slump by this time.
“Pure Food Laws only apply to grains to be used for
human food. Soybeans can be safely stored on the farm if
dry, rodent-free storage is available.” Address: 1. Assoc.
Prof.; 2. Instructor. Both: Dep. of Agricultural Economics
and Rural Sociology, The Ohio State Univ.
5668. Soybean Digest. 1958. Soviet Union modernizes its
crushing industry. Sept. p. 80.
• Summary: “The Soviet Union has completely modernized
its oilseed crushing industry since World War II, according to
the USDA’s Foreign Agricultural Service.”
There has been a major switch to solvent extraction.
“Over half of the total crushing capacity of the industry
was destroyed during the war. In 1941, the USSR had 139
oilseed crushing mills in operation, based predominantly
on hydraulic presses, supplemented by 22 screw press and
5 solvent extraction units (probably batch). Total annual
capacity of the industry was about 3.9 million short tons. The
actual crush was around 3.3 million.
“In 1956, there were 146 oil mills in operation,
only a few more than 15 years earlier. However, with
the installation of at least 26 modern continuous solvent
extraction units and 846 screw press units, Russian crushing
capacity has been nearly doubled. Capacity was estimated
at about 7.5 million short tons. The actual crush in 1956 was
about 5.9 million tons.”
5669. Sugiyama, Mototaro. 1958. The soybean situation in
Japan. Soybean Digest. Sept. p. 34.
• Summary: Mr. Sugiyama is also president of Hohnen
Oil Co., which consumes the largest quantity of soybeans
imported into Japan.
“As you know, our country is today the No. 1 buyer of
American soybeans in the world, and approximately 80% of
the total imports are used by our crushing industry.
“First of all, I wish to report to you about the problem of
Chinese soybeans in Japan in which, I think, all of you are
most interested at the moment.
“The modern Japanese crushing industry started from
the processing of Manchurian soybeans about a half century
ago, and because of the long experience and familiarity with
Manchurian soybeans many processors even today have a
feeling of nostalgia for soybeans from the Chinese Mainland.
But nostalgia and actual commercial trade are two entirely
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different things.
“At the beginning of this year, there arose the problem
of importing Chinese soybeans on a barter basis in exchange
for Japan’s exports of steel products to Communist China,
and we as buyers of soybeans felt it necessary at that time to
state our position clearly as follows:
“1. We will be prepared to buy Chinese soybeans if they
are competitive both in quality and in price with American
soybeans.
“2. We strongly desire that the trade method employed
by the Chinese be improved to one of more reasonable
basis, because we are not satisfied with the way in which
the Communist government authorities one-sidedly decide
quantity, price, and time of shipment, and even designate
Japanese importers to handle the transactions.
“3. We ask the Japanese government to maintain in a
strict sense the system of Global Budget Allocation under
which we can import soybeans from any source of the world
according to our own choice.
“In spite of the announcement of our basic attitude as
above, the pressure in favor of soybean imports from China
was increasing from the so-called ‘China trade expanionists’
in the government–diet and trade circles as well–and finally
toward the end of April we were forced to contract for a
certain amount of Chinese soybeans.
“While the situation was such, both the Chinese and
Japanese governments were discussing the problem of
treatment of the Chinese national flag in Japan and in the
midst of the negotiation an unfortunate flag incident occurred
in Nagasaki. Following those political developments, the
Communist government suddenly announced on May 10, for
political reasons still not exactly known to us, to break off
all trade relations with Japan, including of course soybean
exports to our country. Thus, what we feared most now
became a reality.
“As mentioned before, we had a sense of insecurity for
our trade with Communist China, and consequently, we were
not willing to rely on China for the supply of the important
raw material for our industry and the source of fat and
protein to our population.
“Then, what will be the future development of this
problem? Nobody can answer this question with certainty
as it now involves basic differences in the political and
economic systems of Communist China and Japan.
“Next, I would like to have a few words on American
soybeans in Japan.
“The percentage of American soy- beans in the total
amount of our soybean imports was 91% in 1953, 87% in
1954, 71% in 1955, and 75% in 1956 and in 1957, while
that of Chinese soybeans was 4%, 6%, 3%, 23%, and 24%
respectively. We can tell from these figures that about threequarters of the total soybean oil and other soybean products
consumed by the Japanese people are today made from
soybeans grown by the American farmers. It is now 10 years

since products from American soybeans were introduced to
our Japanese households, and during those years the feeling
of nostalgia among the Japanese people for Manchurian
soybeans has [sic] been gradually replaced by a new sense of
attachment and friendship for American soybeans.
“In recent years competent officials of the U.S.
Department of Agriculture and many leaders of your soybean
industry have visited our country and established personal
contacts, which I am sure have greatly contributed to
deepening our sense of attachment for and understanding of
your soybeans.
“I think there is a bright future for American soybeans
in the Japanese market, but we should not be mere optimists
simply watching the situation take its natural course. It is
quite possible at any moment that the Chinese will abruptly
decide to return to our market to compete with American
soybeans, for which we must be well prepared.
“Also, the restrictive measures and boycott of Japanese
commodities in America may strengthen the position of
the ‘China trade expansionists’ in various sections of our
economy. I am convinced that these and other problems
confronting our processing industry will be fully understood
by the people who have today assembled here from all
segments of the American soybean industry.” Address:
President, Assoc. of Oil and Fat Manufacturers of Japan,
Tokyo.
5670. Wolff, Ivan A.; Jones, Quentin. 1958. Cooperative new
crops research–What the program has to involve. Chemurgic
Digest. Sept. p. 4-5.
• Summary: In the period before World War II, there were
huge farm surpluses of corn and wheat from 1939 to 1944.
Corn peaked at 700 million bushels in 1940, and wheat
at 650 million bu in 1942. These surpluses prompted the
establishment of the four regional research laboratories of the
USDA.
Surpluses of these 2 crops were lowest in 1946-48,
then they began to skyrocket, reaching 1,000 million bu
each in 1955. A graph shows wheat and corn surpluses from
1935-1955. Address: 1. Northern Utilization Research and
Development Div., Peoria, Illinois; 2. Crops Research Div.,
Beltsville, Maryland.
5671. Skotland, C.B. 1958. Bean pod mottle virus of
soybeans. Plant Disease Reporter (USDA) 42(10):1155-56.
Oct. 15. [1 ref]
• Summary: “Abstract: Pod mottle virus was found in
naturally infected soybeans in North Carolina and Virginia.
All soybean varieties included in inoculation tests were
susceptible.”
Note: This is one of the two first papers to report the
discovery Bean pod mottle virus in soybeans. Address: North
Carolina Agric. Exp. Station, Raleigh, North Carolina.
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5672. Journal Star (Peoria, Illinois). 1958. Two Japanese
scientists here to study soybean processing. Oct. 30. p. A-5.

• Summary: A large photo shows C.W. Hesseltine and
A.K. Smith of the USDA Northern Utilization Research
and Development Division [NRRL], and visiting Japanese
scientists Tokuji Watanabe and Kazuo Shibasaki. The two
Japanese scientists have arrived in Peoria to start a year’s
search for ways to increase the use of U.S. soybeans in
Japanese foods–especially tofu and miso. The studies will
be conducted under an agreement between the Agricultural
Research Service (ARS), the USDA’s Foreign Agricultural
Service, and the American Soybean Association. The
research is part of USDA’s research and development
program to find new outlets for U.S. farm crops.
Dr. A.K. Smith of the Northern Division spent several
months in Japan last year studying soybean utilization.
He found that Japanese prefer U.S. soybeans for oil-mill
processing, which accounts for about half of all Japanese
soybeans. The other half is used to make traditional foods,
and only a limited quantity of U.S. soybeans are used in this
way.
“Dr. Shibasaki is an associate professor in the
department of agriculture chemistry at Tohoku University,
Sendai, Japan, and an adviser of Miyagi Prefecture Miso and
Shoyu Industry Association.
“Mr. Watanabe is chief of the grain processing section
of the Food Research Institute, Ministry of Agriculture and
Forestry.”
Note: Soyfoods Center has a copy of this black-andwhite photo (8½ by 11 inches); it was a gift of the USDA
National Center for Agricultural Utilization Research
(Peoria, Illinois), which owns the photo.

5673. Bernard, R.L. 1958. Shelby: A new soybean variety.
Soybean Digest. Oct. p. 6-7.
• Summary: A new high-yielding soybean
variety, Shelby has been developed by the
U.S. Regional Soybean Laboratory and
cooperating state agricultural experiment
stations. A map shows that it is best
suited for central Illinois and Indiana, and
northern Missouri. A photo shows Dr. A.H.
Probst, USDA plant breeder at Purdue
University, with the new Shelby variety.
Address: Illinois Agric. Exp. Station.
5674. Foreign Agriculture (USDA Foreign
Agricultural Service). 1958. Japanese
housewives’ contest highlights use of
soybean oil. 22(10):18. Oct.
• Summary: Over 200 contestants
submitted original recipes. Sponsors and
supporters included the Japan Oil and
Fat Manufacturers Association, Japanese
American Soybean Institute, and Osaka
Food-Life Improvement Society. Japan is
the world’s top importer of soybeans, and
the U.S. is its top source, with Communist China second and
Brazil third. Japan crushes most U.S. beans for oil, using
Chinese beans for food.
5675. Lovely, W.G.; Weber, C.R.; Staniforth, D.W. 1958.
Effectiveness of the rotary hoe for weed control in soybeans.
Agronomy Journal 50(10):621-625. Oct. [14 ref]
Address: Iowa Agric. Exp. Station, Ames, Iowa.
5676. Smith, A.K. 1958. Progress in research on soybeans.
Soybean Digest. Oct. p. 14-17. [9 ref]
• Summary: Contents: Introduction. Soybean oil stability.
Alleged antithiamin factor. U.S. soybeans in Japan.
Foreign matter and broken beans. Food problems. Varietal
differences. New products research. Soy flour and isolated
protein for foods. Isolated soybean protein. Address:
Northern Regional Research Lab., Peoria, Illinois.
5677. Hayashi, Shizuka. 1958. U.S. study by Japanese
scientists [Kazuo Shibasaki and Tokuji Watanabe]. Soybean
Digest. Nov. p. 23.
• Summary: Two Japanese scientists are now at USDA’s
Northern Utilization Research and Development Division
at Peoria, Illinois, where they are investigating the use of
soybeans from the USA and other countries in making tofu
and miso in Japan.
The two men are: (1) Kazuo Shibasaki, age 41, associate
professor at the department of agricultural chemistry, Tohoku
University. (2) Tokuji Watanabe, age 41, chief of section of
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grain processing, Food Research Institute, Japanese Ministry
of Agriculture and Forestry. They arrive in Peoria Oct. 18.
“They are working under the joint soybean market
development project of USDA’s Foreign Agricultural
Service and Agricultural Research Service, and the American
Soybean Association” [ASA]. Their living expenses during
their 9 months stay in the USA will be paid by ASA. “And
their traveling expenses to the United States and back will be
paid by the Japanese American Soybean Institute from funds
allocated under the market development project.” Address:
Japanese-American Soybean Inst., Tokyo.

Economist, ARS.

5678. Howell, Robert W.; Cartter, Jackson L. 1958.
Physiological factors affecting composition of soybeans.
II. Response of oil and other constituents of soybeans to
temperature under controlled conditions. Agronomy Journal
50(11):664-67. Nov. [16 ref]
• Summary: The oil content of soybean seeds averaged
23.2%, 20.8%, and 19.5% when day temperatures of
85ºF, 77ºF, and 70ºF, respectively, were used during the
pod-filling stage. A day temperature of 85ºF for one week
during this period increased oil content from 19.6% to 22%.
Temperature changes affected mostly the triglyceride portion
of the oil. Address: U.S. Regional Soybean Lab., Urbana,
Illinois; Plant Physiologist and Agronomist, respectively,
Crops Research Div., ARS, USDA.

5681. McAlister, Dean F.; Krober, Orland A. 1958. Response
of soybeans to leaf and pod removal. Agronomy Journal
50(11):674-77. Nov. [9 ref]
• Summary: Pod removal: When up to 22% of the pods of
Lincoln soybeans, or up to 17% of the pods of Hawkeye
soybeans were removed, compensating increases in seed
weight occurred and yields were close to the maximum.
Sugars, starch, and proteins accumulated in the leaves and
stems of the plants which had 80% of the pods removed. Pod
removal increased the seed protein content and decreased the
oil content and its iodine number.
Defoliation: Seed yields of plants with 80% artificial
defoliation were reduced by nearly 50% and yields of plants
with 40% defoliation by 21%. Severe defoliation (80%)
decreased the protein content and raised the oil iodine
number of the seed. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.

5679. Jennings, Ralph D. 1958. Consumption of feed by
livestock, 1909-56: Relation between feed, livestock, and
food at the national level. USDA Agricultural Research
Service, Production Research Report No. 21. 128 p. Nov. [55
ref]
• Summary: In the section titled “Consumption of Feed in
the United States” soybeans and soybean meal are discussed
on pages 6-11. The subsection on “Commercial byproduct
feeds” (p. 8) notes that “the most important of these feeds is
soybean meal. During the last 3 years it made up more than
60 percent of all oil meals fed; just before World War II, it
accounted for only a third of the total.” In addition, we read
(p. 10). “Formula feeds: Very few statistics on the formulafeed industry are available. The industry had its beginnings
early in this century, but it did not become important until
the 1920’s. By 1939, according to the census, 13 million tons
of prepared feeds were manufactured. During World War
II, there was a tremendous increase in volume. In 1943, an
estimated 29 million tons were produced.”
“Hay, silage, and other harvested roughages: Clover
and timothy formerly were the two most important kinds of
hay. In recent years, tonnage of alfalfa or alfalfa mixtures
has greatly exceeded that of clover and timothy, and it has
accounted for about 40 percent of the tonnage of all hay” (p.
11).
Note: This document does not discuss the rise of
the feedlot in the United States. Address: Agricultural

5680. Johnson, Herbert W. 1958. Registration of soybean
varieties, VI [Chippewa, Clark, Grant, Jackson, Lee,
Norchief]. Agronomy Journal 50(11):690-91. Nov. [11 ref]
• Summary: Gives details on the following soybean
varieties: Chippewa (No. 19), Clark (No. 20), Grant (No.
21), Jackson (No. 22), Lee (No. 23), Norchief (No. 24).
Address: Research Agronomist, Crops Research Div., ARS,
and member of the committee on Varietal Standardization
and Registration.

5682. Mederski, H.J.; Wilson, J.H.; Volk, G.W. 1958.
Response of soybeans to plow-down and side-dress
applications of nitrogen on irrigated and non-irrigated soils.
Ohio Agricultural Experiment Station, Research Circular
No. 59. 8 p. Nov. [7 ref]
• Summary: Data collected from a number of field and
greenhouse experiments at the Ohio Agricultural Experiment
Station indicate that soybeans may not obtain enough
nitrogen from symbiotic association with nodule bacteria
to produce maximum yields. That soybeans do not produce
maximum dry weight yields when relying predominantly on
symbiotic nitrogen was also demonstrated by Norman and
Krampitz (6) and Thornton (7). Norman (5) demonstrated
that non-nodulated soybeans supplied with adequate fertilizer
nitrogen produced yields as large as those produced by
nodulated but non fertilized beans. This work indicates that
either fertilizer nitrogen or nitrogen fixed by the symbiotic
bacteria were equally effective and that yield depended on
the quantity of nitrogen fixed by the plant plus the quantity
of nitrogen the plant was able to obtain from the soil. In
the event that environmental conditions limit symbiotic
nitrogen fixation, the yield may depend upon the quantity of
‘supplemental’ nitrogen available in the soil.”
“Summary: In these experiments the yield of soybeans
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was increased by the application of fertilizer nitrogen in three
out of four years at Wooster, Ohio and in two out of three
years at Hoytville, Ohio. In six of the seven experiments the
application of nitrogen to soybeans did not produce yield
increases which were profitable at current price levels.
“The increase in soybean yield was related to the level
of soil moisture, the quantity of nitrogen that was applied
and the method of applying the nitrogen.
“Side dressing the soybeans with nitrogen when the
beans began to flower produced larger yields than when
the nitrogen was plowed down prior to planting; the yield
differences, however, were small.
“Soybean yields increased progressively with increasing
rates of nitrogen from 0 to 100 pounds per acre. Application
of nitrogen in excess of 100 pounds per acre did not produce
an additional yield increase.
“The effect of irrigation varied with season and rate of
applied nitrogen. In 1948 the single effect of irrigation or
the highest rate of nitrogen increased yield approximately
7 bushels per acre while the combined effect of these
treatments increased yield 20 bushels per acre. Irrigation
increased the 1949 yield approximately 4 bushels per acre
at all levels of nitrogen, but did not affect yield in 1950.”
Address: Wooster, Ohio.
5683. Nebraska Certified Seed News. 1958. Ford–A new
soybean variety. 15(10):3, 7. Nov.
• Summary: This new soybean variety, which was developed
by the Iowa Experiment Station, will first be available
to Nebraska farmers in 1959. It is expected to be higher
yielding than Hawkeye, Adams, or Lincoln–and is expected
to replace all of the Lincoln acreage and part of Adams
and Hawkeye in Nebraska. In yield, it consistently exceeds
Adams and Lincoln by 1-3 bushels/acre. In maturity, it
is 7 days earlier than Clark, one day earlier than Lincoln,
and about 5 days later than Hawkeye. In lodging, it stands
somewhat better than Adams and Lincoln. in oil and protein
content, it is comparable to Lincoln. A table shows the results
of yield tests at four locations in Nebraska (northeast, eastcentral, central, and southeast) from 1953 to 1957. A large
photo shows LaMoine Brownlee, Assistant Manager of the
Foundation Seed Division, holding several Ford soybean
plants and standing in front of a field of Fords.
Development of the Ford variety: In 1941, to improve
the standability of the Lincoln, it was crossed with the
Richland (which is resistant to lodging) at the Iowa
Experiment Station. his hybrid was then crossed back to
Lincoln at the Illinois Experiment Station. Hundreds of
selections from this backcross were made at Iowa State
College over a period of 13 years. The best of these was
tested in Iowa, Nebraska, and other North-Central states. The
U.S. Regional Soybean Laboratory also cooperated. Ford
was the one that proved most outstanding.
Appearance: Ford looks very much like Lincoln with

white flowers. Its seeds are yellow with a black hilum, and
nearly round.
“Availability of seed: Ford is being increased in Iowa,
Nebraska and South Dakota in 1958. Seed available from
the Foundation Seed Division of the Nebraska College
of Agriculture for 1959 planting will go to certified seed
growers in the areas where the variety is best adapted. Seed
should be generally available to soybean growers in 1960.”
Note: This is the earliest document seen (Dec. 1998) that
mentions the Ford soybean variety.
5684. Rackis, Joseph J.; Smith, Allan K.; Sasame, Henry A.
1958. Studies on the protein in soybean hypocotyl. Archives
of Biochemistry and Biophysics 78(1):180-87. Nov. [14 ref]
• Summary: When a soybean seed is cracked or broken,
it is easily separated into three principal parts: seedcoat,
cotyledons, and embryonic axis (hypocotyl and plumule).
These parts, respectively, represent approximately 8%, 92%,
and 2% of the whole bean. The hypocotyl, which is the
major part of the embryonic axis, is often but incorrectly
referred to as the germ or embryo. This may be because
the embryonic axis grows visibly into root and stem at the
time of germination. “In this study, we will use the term
hypocotyl rather than germ.” The soybean variety Hawkeye
was used. Six illustrations show electrophoretic patterns of
hypocotyl protein. Two photos show ultracentrifugal analysis
of hypocotyl protein.
Note: This is the earliest and only document seen (Oct.
1998) using the term “embryonic axis.” Apparently it did not
catch on. Address: Oilseed Crops Lab., Northern Utilization
Research and Development Div., ARS, USDA, Peoria,
Illinois.
5685. Soybean Digest. 1958. Caribbean is a growing market
[for U.S. soybean products]. Nov. p. 19.
• Summary: Mexico and the Caribbean represent a growing
market for soybean oil meal and mixed feeds, and for
vegetable oils made in the USA. A report was conducted,
sponsored by the Soybean Council of America and the
USDA. A two-man team surveyed the area in late summer.
Countries discussed in their report are: Mexico, Cuba,
Jamaica, Haiti, Dominican Republic, Island of Curacao, West
Indies Federation, British Guiana, Surinam, Bahamas.
Concerning the “Island of Curacao. Entirely an import
economy supplied principally by U.S. produced soybean oil.
Its needs are adequately cared for.
“There is a substantial quantity of mixed feeds
containing soybean oil meal imported from the United States
and sold in one or two bag lots to small farmers.”
Note: This is the earliest document seen (Dec. 2008)
concerning soybean products (soy oil) in Netherlands
Dependencies in the Caribbean (Island of Curacao);
soybeans as such have not yet been reported. This document
contains the earliest date seen for soybean products (soy
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oil) in Netherlands Dependencies in the Caribbean (Island
of Curacao) (by 1958); soybeans as such had not yet been
reported by that date.
5686. Teeter, H.M.; Gast, L.E.; Cowan, J.C. 1958.
Promising materials for protective coatings. Vinyl ethers of
polyunsaturated fatty alcohols. Industrial and Engineering
Chemistry 50(11):1703-04. Nov. [6 ref]
• Summary: “Polymers of vinyl ethers from linseed and
soybean oils dry to films that adhere well to metal and are
alkali-resistant. These organic compounds hold promise
as coatings for cans and other metallic articles.” Address:
Northern Utilization R&D Div., Agricultural Research
Service, USDA, Peoria, Illinois.
5687. Weber, C.R. 1958. A new soybean–it’s Ford! Iowa
Farm Science 13(5):95-96. Nov.
• Summary: Ford, which considered best suited for Central
Iowa, has outyielded Adams and Lincoln by an average of
2.5 bushels/acre; it matures 1 day earlier than Lincoln, 2 days
earlier than Adams, and 1 week earlier than Clark. The oil
and protein content of the seed of Ford is similar to that of
Lincoln and Clark; the plants are similar in height to Lincoln,
Adams, and Clark, but is less susceptible to lodging. A photo
shows Weber standing in a field of breeder’s stock Ford
soybeans in 1958. Address: Assoc. Prof. of Agronomy, Iowa
State College, and Agronomist, CRS, ARS, USDA.
5688. Wolf, W.J.; Rackis, J.J.; Smith, A.K.; Sasame,
H.A.; Babcock, G.E. 1958. Behavior of the 11S protein of
soybeans in acid solutions. I. Effects of pH, ionic strength
and time on ultracentrifugal and optical rotatory properties.
J. of the American Chemical Society 80(21):5730-35. Nov.
[22 ref]
• Summary: “Low pH and low ionic strength convert the
11S protein into a slowly sedimenting component apparently
as the result of dissociation of the protein into subunits.”
The dissociation appears to be due to forces of electrostatic
repulsion between the subunits. Address: Northern Regional
Research Lab., Peoria, Illinois.
5689. Cowan, John C. 1958. Soybean utilization research.
Cotton Gin and Oil Mill Press 59(25):7, 27-28. Dec. 13.
• Summary: Discussion of new industrial uses, and food and
feed uses for oil, meal, and whole beans. Photos show (1)
J.C. Cowan. (2) Howard M. Teeter. (3) C.W. Hesseltine, A.K.
Smith, Tokuji Watanabe, and Kazuo Shibasaki. Address:
Head, Oilseed Crops Lab.
5690. Chamberlain, Ernest R. 1958. Re: U.S. government
should encourage food use of high-protein, low-cost oilseed
meals. Letter to U.S. Senator Mike Mansfield, Washington,
DC, Dec. 18. 2 p.
• Summary: “... envision the secondary consequences of a

U.S. governmental policy that would focus world attention
on the acceptability and value of oil-seed meals as highprotein, low-cost Human Food.
“Without reliance on a support price American soybean
farmers have increased their soybean crop 100-fold in 30
years without producing a surplus–providing vegetable oil
for margarine and high-quality protein feed that has made the
American chicken the best-nourished creature on earth.
“With a billion malnourished people in the world and an
annual production of 50 million tons of oil-seed meals hardly
used at all for human food why not encourage farmers and
agricultural and research scientists to do for people what they
have so effectively and profitability done for chickens?”
“Why not encourage farmers to plant more soybeans in
place of the present problem crops?
“In 102 countries our Foundation has demonstrated
the acceptability and great nutritive value of Multi-Purpose
Food based on low-cost oil-seed proteins. This type of food
also serves, when used in small supplemental quantities,
to unlock greatly increased nutritive value of cereal foods
which form the bulk of most prevailing diets. Oil-seed meals,
used in relief feeding, have the additional advantage of not
being competitive with prevailing established world cereal
markets.”
Note: Chamberlain expounded a similar argument in
letters to Congressmen J.L. Piltcher, Chester Bowles, and
Secretary of Agriculture, Ezra Taft Benson, during the spring
and summer of 1960 (H. Roberts 1967, p. 152). Address: CoDirector, Meals for Millions Foundation, 215 West 7th St.,
Los Angeles, California 90014.
5691. Courier (Champaign-Urbana, Illinois). 1958. W.L.
Burlison, 76, dies in Urbana: Soybean pioneer. Dec. 26. p. 3.
• Summary: William Leonidas Burlison, age 76, head of
the University of Illinois department of agronomy from
1920 until his retirement in 1951, died at 5 a.m. Thursday
[December 25, Christmas day] in his home at 502 W.
Michigan Ave., following a heart attack.
“Prof. Burlison was a pioneer in the development of
the soybean as a major crop in Illinois.” Contains a detailed
biography. Born on 3 Sept. 1882 at Harrison, Arkansas, he
was the son of William W. and Amanda Petit [sic, Pettit]
Burlison. “In 1920 Prof. Burlison was named head of the
agronomy department, back in time when the department had
50 employees and occupied one floor in the old ag building.
At the time of his retirement the department had grown to
more than 100 employees.
“At his retirement banquet in 1951 he was commended
by colleagues of the University of Illinois faculty for
changing soybeans from an unknown plant immigrant into
the second most important crop in Illinois.
“His ‘human touch’ in teaching and research was
noted by his colleagues. He also was credited with bringing
about a better understanding between soybean growers and
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processors.” He was a member of the Wesley Methodist
Church and the Kiwanis Club. In 1949 the Champaign
Exchange Club awarded him its “Book of Golden Deeds.” A
portrait photo shows Dr. Burlison.
5692. News-Gazette (Champaign, Illinois). 1958. Deaths:
Burlison. Dec. 26. p. 20.
• Summary: Dr. William L. Burlison, age 76, professor
emeritus of agronomy at the University of Illinois, died on
Thursday, December 25 [Christmas] at 5 a.m. at his home
at 502 West Michigan in Urbana. Funeral services will be
held at 3 p.m. Saturday at Renner Funeral Home in Urbana.
Friends may visit on Friday between 7 and 9 p.m. at Renner
Funeral Home. Burial: Woodlawn Cemetery.
5693. News-Gazette (Champaign, Illinois). 1958. Dr.
Burlison, 76, ag pioneer, dies. Dec. 26. p. 3, 20.
• Summary: Dr. Burlison died unexpectedly at his home in
his sleep, apparently from a heart attack. “A pioneer in the
development of the soybean as a major crop, Prof. Burlison
actively served the University of Illinois 1912-51: 39 years.
After his retirement on 1 Sept. 1951 he was honored by
numerous groups at banquets and other affairs. Hailed as
“Mr. Agriculture,” he received tributes from across America
for his work on agriculture. The Illinois Crop Improvement
Association, in cooperation with the Illinois Seed Dealers
Assn., Illinois Seed Producers Assn., and the National
Soybean Processors Association honored him at a dinner
in June 1951 in the Illini Union. Some 450 people attended
the gathering. Later a brochure was issued as a tribute to Dr.
Burlison by the Illinois Crop Improvement Association.
Dr. Burlison was born on 3 Sept. 1882 in Harrison,
Arkansas, son of William and Amanda Pettit Burlison. On
19 May 1909 he married Flossy Belle Lewis in Bartlesville,
Oklahoma. His early degrees and memberships are given. He
came to the University of Illinois in 1912, taking up the work
Dr. Cyril Hopkins had launched.
Dr. Burlison leaves his widow and four, and four
children: Lewis E. Burlison, Peoria, Illinois; Ruth Helena
Burlison, Decatur, Illinois; Mrs. Margaret B. Hannah, St.
Louis, Missouri; David George Burlison, Hobart, Indiana;
and one sister, Mrs. George Monahan, Enid, Oklahoma.
He also leaves eight grandchildren. A daughter, Mildred E.
Burlison, died in 1912. A photo shows Dr. Burlison.
5694. Dannen, Dwight L. 1958. Expansion due to 3 groups.
Soybean Digest. Dec. p. 9.
• Summary: Much of the credit for the remarkable success
of soybean products during the 20-year period from 1935
to 1955 must be given to three organizations: the National
Soybean Processors Association [NSPA], the American
Soybean Association [ASA], and the newly formed Soybean
Council of America [SCA], Inc., now 2 years old. In 1956,
the NSPA and ASA worked together to establish the SCA “to

promote the sale of soybean products in the domestic and
world markets.” The Council has done excellent work in this
field.
In addition, the NSPA has established the Soybean Crop
Improvement Council, which has “worked with state college
and federal experiment stations to improve soybean varieties
and cultural practices.” Address: President, Dannen Mills, St.
Joseph, Missouri.
5695. Gast, L.E.; Bitner, E.D.; Cowan, J.C.; Teeter, H.M.
1958. Reactions of unsaturated fatty alcohols. VI. Guerbet
reaction of soybean and linseed alcohols. J. of the American
Oil Chemists’ Society 35(12):703-07. Dec. [8 ref]
• Summary: Infrared spectroscopic studies of soybean and
linseed alcohols. Address: Northern Utilization R&D Div.,
Agricultural Research Service, USDA, Peoria, Illinois.
5696. Hayashi, Shizuka. 1958. Japanese-American Soybean
Institute: Housewifes want more demonstrations. Soybean
Digest. Dec. p. 20.
• Summary: Kitchen car demonstrations are teaching
Japanese that “the oil and protein deficiency of housewives
can be easily supplemented by soybeans.”
A photo above the article shows C.W. Hesseltine and
A.K. Smith of the USDA Northern Utilization Research
and Development Division [NRRL], and visiting Japanese
scientists Tokuji Watanabe and Kazuo Shibasaki.
5697. Soybean Digest. 1958. Japanese scientists start work at
Peoria. Dec. p. 21.
• Summary: “Two Japanese scientists, Kazuo Shibasaki and
Tokuji Watanabe, have arrived at the Northern Utilization
Research and Development Division, Peoria, Illinois, to start
a year’s search for ways to increase the use of U.S. soybeans
in Japanese foods...
“Dr. Shibasaki and Mr. Watanabe will study the use of
U.S. whole soybeans in making tofu and miso, traditional
Japanese foods... Dr. Shibasaki is an associate professor
in the department of agricultural chemistry at Tohoku
University, Sendai, Japan, and an adviser of Miyagi
Prefecture Miso and Shoyu Industry Association. Mr.
Watanabe is chief of the grain processing section of the Food
Research Institute, Ministry of Agriculture and Forestry.”
5698. Weber, Charles R. 1958. Ford–A new soybean.
Soybean Digest. Dec. p. 14-15.
• Summary: “The new soybean variety, Ford, will be grown
by farmers in north central and south Central Iowa for the
first time in 1959.” Ford outyields Adams and Lincoln
by an average of more than 2½ bushels/acre in Iowa; it
ranks just below Clark in yield. Chippewa is now best for
northern Iowa, Ford for central Iowa, and Clark for southern
Iowa. Details on its performance are given. Photos show:
C.R. Weber looking over a field of breeder’s stock Ford
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soybeans in 1958. Individual Chippewa, Ford, and Clark
soybean plants. A map shows the counties in Iowa to which
Ford is best adapted. Address: ARS-USDA, Assoc. Prof.
of Agronomy, Iowa State College, and agronomist, crops
research div.,.
5699. Camper, H.M.; Smith, T.J. 1958. The effect of date of
planting, rate of planting, and width of row on two soybean
varieties. Virginia Agricultural Experiment Station, Research
Report No. 21. p. 1-27. *
5700. Jensen, L.A.; et al. 1958. Soybean production in
North Dakota. North Dakota Agricultural College Extension
Service. No. A-250. 6 p. *
• Summary: Recommended varieties and cultural practices
are given.
5701. Altschul, Aaron M. ed. 1958. Processed plant protein
foodstuffs. New York, NY: Academic Press, Inc. xv + 955 p.
Illust. Author index. Subject index. 24 cm. [3300 ref]
• Summary: This book contains 33 chapters by various
authors; chapters related to soya are cited separately.

Contents: List of contributors. Preface, by Altschul. 1.
Introduction, by M.L. Anson and A.M. Altschul. Part I:
General properties of plant proteins and their utilization.
2. Proteins, by C.M. Lyman. 3. Plant proteins, by A.
Bondi. 4. Processing of oilseeds, by H.D. Fincher. 5.
Effect of heat on plant proteins, by Irvin E. Liener. 6.
Effect of other processing factors on vegetable protein
meals, by K.A. Kuiken. 7. Evaluation of protein quality,
by C.R. Grau and R.W. Carroll. 8. Use of processed
plant proteins in mixed feeds, by N.R. Ellis. 9. Use
of processed plant proteins as human food, by R.F.A.
Dean. 10. Vegetable protein isolates, by Allan K. Smith.
11. Potential uses of oilseed protein in foodstuffs,
by M.L. Anson. 12. Chemical sources of nitrogen
as supplements to protein feeds, by J.K. Loosli. 13.
Supplementation of plant protein with amino acids, by
J. Waddell.
Part II: Processed plant proteins. 14. Soybean oil
meal, by W.W. Cravens and Endre Sipos. 15. Edible
isolated soybean protein, by Circle and Johnson. 16.
Groundnuts (peanuts) and groundnut meal, by Gordon D.
Rosen (J. Bibby & Sons, Ltd., Liverpool, England). 17.
Cottonseed meal, by A.M. Altschul, C.M. Lyman, and F.H.
Thurber. 18. Sesame meal, by Robert W. Caldwell. 19.
Sunflower seed oil meal, by D.R. Clandenin. 20. Rapeseed,
mustard-seed, and poppy-seed meals, by B.C. Christian.
21. Linseed oil meal, by Seth W. Peterson. 22. Minor
oilseed and tree nut meals, by J.A. Kneeland (safflower,
almonds, walnut, babassu, hempseed, pecans, Illipé nut). 23.
Coconut oil meal, by Leo V. Curtin. 24. Palm kernel meal,
by J.G. Collingwood. 25. Alfalfa and other leaf meals, by
C. Ray Thompson. 26. Peas and beans, by I. Deschamps.
27. Fermentation feedstuffs, by C.S. Boruff and J.M. Van
Lanen. 28. Milling feeds, by R.D. Seeley. 29. Microbial
proteins, by J.L. Stokes. 30. The algae, by W.A.P. Black.
31. Inedible oilseed meals, by Don S. Bolley and Raiford L.
Holmes (castor, tung, aceituno, other). 32. Plant residues and
pomaces, by E.G. Kelley. 33. Amino acid composition of
foodstuffs. Appendix: National average food supplies.
Note: This is the earliest publication seen written by
Aaron Altschul about soya. Address: USDA, New Orleans,
Louisiana.
5702. Anson, M.L. 1958. Potential uses of isolated oilseed
protein in foodstuffs. In: A.M. Altschul, ed. 1958. Processed
Plant Protein Foodstuffs. New York: Academic Press. xv +
955 p. See p. 277-89. Chap. 11. [12 ref]
• Summary: Contents: Introduction. Preparation and
advantages of isolated protein: Conditions for consumption
of oilseed protein by man, soybean products eaten by man,
oilseed components and isolation of the protein, advantages
of protein isolation, soybean curd, modern possibilities of
utilizing isolated soy protein, isolated soy protein. Uses of
isolated protein: Fortification of bread and cereals, products
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like animal protein products (products like milk products,
meatlike textures, nutrition and flavor, no necessity for
perfect imitation of existing protein products), special uses
for young mammals and the sick (isolated protein for young
mammals, isolated protein for infants, isolated protein for
the sick). Cost of isolated protein: Cost of protein for man,
limitation of soy flour. Fermentation products. Cheap animal
products: Fish protein, skim milk powder. Summary.
“The only oilseed protein consumed by man on a large
scale in any form is soy protein. This has been done for
thousands of years in the Orient as a basic part of the way
of life for large populations, but only because methods were
discovered for converting soybeans into acceptable products
by radical processing beyond the mere removal of oil.”
Soybean curd: “The ancient Chinese discovery of the
technology of producing curd was a great historic step in
the direct utilization of oilseed protein by man and has made
possible a great protein nutritional experiment on many
millions of subjects.
“Modern possibilities of utilizing isolated soy protein:
The traditional manufacture of soybean curd, which is still
carried out on a vast scale in the Orient, points the way to a
modern technology of using soy protein for man based on the
separation of the soy protein from the other components of
the bean. The wonder is that the oriental experience has been
so long neglected.” (p. 279).
Concerning products like milk products: “For a while
during World War II, the Ford Motor Company, as a result of
Henry Ford’s interest in soybean products, sold soybean ‘ice
cream’ in its cafeterias. All the usual ingredients of ice cream
were replaced by soy ingredients.” Note: This is the earliest
document seen (April 2000) that mentions soy ice cream in
connection with the Ford Motor Co.
“My own opinion is that, just as the conversion of
oilseeds to oilseed meals through processing created a
revolution in animal feeding, so the further processing of
oilseed meals into isolated protein and into complex foods
containing isolated protein will create a second revolution.
The millions of tons of oilseeds throughout the world, the
basic complex raw materials which neither man nor beast
can synthesize cheaply, are readily available as a starting
point for the new technology.” Address: Cambridge,
Massachusetts (Present address: 100 Eaton Square, London,
S.W. 1, England).
5703. Cowan, J.C. 1958. Progress in the technology of
soybeans. In: R.T. Holman, W.G. Lundberg, and T. Malkin,
eds. 1958. Progress in the Chemistry of Fats and Other
Lipids. London, New York, Paris, Los Angeles: Pergamon
Press. Vol. 5, p. 51-90. [70 ref]
• Summary: Contents: 1. Introduction (During the past 20
years, the USA has become the world’s leading producer of
soybeans. In the USA, soybean production has come in three
stages, starting in the 1930s). 2. Soybean production (In the

1920s, development of new soybean varieties led to a major
increase in soybean production). 3. Storage and handling of
soybeans. 4. Grading. 5. Removal of oil from the soybean:
preparation of flakes, solvents, extraction equipment and
processing, filtration-extraction, pre-pressing of soybeans.
6. Removal of solvent from flakes: desolventizer
toaster, flash desolventizing, cost of processing soybeans.
7. Edible soybean oil: Refining, bleaching, cavitation in the
processing of soybean oil, hydrogenation of soybean oil,
flavour reversion of soybean oil. 8. Other soybean products:
phosphatides, polyamide resins (contains many chemical
formulas), epoxy soybean oil, fatty alcohols. 9. Analysis of
soybeans: oil colour, oil content of soybeans, effects of heat
treatment. 10. Future possibilities.
Note: This article was written before the widespread
interest in low-tech East Asian soyfoods (such as tofu, miso,
soy sauce, tempeh, soymilk, natto, etc. at Peoria and in the
USA).
Tables: (1) World soybean production, acreage and yield
(1945-1955). Countries included: Canada, United States,
China (estimate), Manchuria (estimate), Indonesia, Japan,
Korea (South), Brazil.
(2) Soybean grades: No. 1, 2, 3, 4 and sample. These
grades were established by an Act of Congress in 1949.
(3) Characteristics of soybean oil extracted by different
solvents.
(4) Effect of flash desolventizing on loss of nitrogen
solubility.
(5) Cost of processing soybeans in cents per bushel,
itemized for the various steps, and with 3 different mill sizes
(the bigger the mill, the lower the processing cost).
(6) Pressure refining.
(7) Results of comparative tests with different bleaching
processes with soybean oil. Three methods are analyzed:
Batch open kettle, batch vacuum, and continuous countercurrent. AOM = Active Oxygen Method.
(8) Characteristics of refining with Sepratron. (9) Effect
of metal-inactivating agents when added to hydrogenated oil.
(10) Metal contents and stability evaluations of soybean
oil sampled from units of two commercial extractors.
(11) Metallic impurities and their effect on flavour
score and AOM stability of soybean oil. The two metallic
impurities are iron and copper, which (if not removed) lead
to undesirable flavors in soybean oil.
(12) Production of soybean lecithin in pounds [in the
USA]. Increased from 8 million lb in 1947 to 26.1 million
lb in 1954. “Until 1945 or 1946 soybean phosphatides were
expensive and used in relatively small quantities. With the
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use of centrifuges to separate the phosphatides from the
oil [during the degumming step], production became much
larger than consumption, and prices dropped to oil prices or
lower. The drop in price fostered new uses.”
(13) Properties of soybean fatty alcohols. (14) Effect
of chlorophyll on colour of oils as measured by Wesson and
spectro methods.
(15) Hemagglutinating and chick growth data of
soybean oil meal samples subjected to heat treatment. At
atmospheric pressure 90 minutes is optimum; at 15 lb.
pressure 20 minutes is optimum.
Figures: (1) Map: Best adapted soybean varieties for
individual states (east of the Rocky Mountains. 36 varieties
are listed). (2) Schematic diagram for the extraction of
soybeans with ethyl alcohol. Alcohol gives better flavour
of the extracted flakes for food use. (3) Schematic diagram
showing operating parts of the process for filtrationextraction.
(4) Photo: Desolventizer-toasted showing three of the
seven steam-jacketed compartments (Courtesy of Central
Soya Company, Inc.).
(5) Microscopic study of soybean flakes; semi-dark field
illumination of 9x with particles from desolventizer-toaster
at the upper left; atmospheric toaster at the upper right, and
pressure toaster at the lower center (Courtesy of Central
Soya Co.)
(6) Diagram of flash desolventizer. (7) Sectional view
of pressure separator (Courtesy of De Laval Separator
Company).
(8) Schematic diagram of continuous countercurrent
vacuum bleaching system (Courtesy of Girdler Corporation).
(9) Photo: Cavitation device with attached direct drive
motor (Courtesy of Sepratron Corporation).
(10) Four photos: Typical action of turbine and gasdispersion agitators (laboratory scale).
(12) Graph: Absorption spectra of lecithin solutions in
carbon tetrachloride (5 g/100 ml), measured in 1 cm in Cary
recording spectrophotometer. Graphs for dried gums, single
bleached lecithin, and double bleached lecithin are given.
(13) Viscosity of gel of alkyd modified with polyamide
resin dissolved in hydrocarbon solvent. (Courtesy of T.F.
Washburn Company).
(14) Graph: Increase in log specific conductance with
the increase in urease activity.
Series edited by R.T. Holman, W.O. Lundberg and T.
Malkin; London: Pergamon Press. Address: Head, Oilseeds
Section, Northern Utilization Research and Development
Div., Peoria, Illinois.
5704. Downs, R.J.; Borthwick, H.A.; Piringer, A.A. 1958.
Comparison of incandescent and fluorescent lamps for
lengthening photoperiods. Proceedings of the American
Society for Horticultural Science 71:568-78. [16 ref]
• Summary: The response of various long-day, short-day,

and indeterminate plants of supplemental light obtained from
unfiltered incandescent or fluorescent lamps were studied.
Biloxi and Agate soybeans produced taller plants under
incandescent than under fluorescent light. Address: U.S. Dep.
of Agriculture, Beltsville, Maryland.
5705. Ellis, N.R. 1958. Use of processed plant proteins in
mixed feeds. In: A.M. Altschul, ed. 1958. Processed Plant
Protein Foodstuffs. New York: Academic Press. xv + 955 p.
See p. 191-203. Chap. 8. [5 ref]
• Summary: Contents: Introduction. Vegetable proteins.
Ruminants (cattle, sheep, goats can use forages and other
coarse roughages) versus non-ruminants (poultry, swine).
Non-ruminants. Other livestock (horses, mink, dogs, rabbits).
Feeds include soybean meal, linseed meal, alfalfa meal
(dehydrated), peanut meal, gluten meal, cottonseed meal.
Address: USDA, Beltsville, Maryland.
5706. Ford, Herbert P. 1958. The life story of Dr. Harry
W. Miller. Unpublished manuscript. 169 p. Unpublished
manuscript. 28 cm.
• Summary: This manuscript is the slightly edited second
draft of the transcript of a single 7-8 hour interview that Mr.
Ford did with Dr. Miller in 1958 in Chicago. According to
Mr. Ford, Dr. Miller later gave a copy of the manuscript to
Raymond S. Moore PhD, a Seventh-day Adventist educator,
with the understanding that Moore would use it as the basis
for a book. The book, titled China Doctor, was published in
1961. Dr. Miller was not very happy with the way the book
turned out.
Pages 122-35 give a much more detailed account and
history of Dr. Miller’s work with soy milk, tofu, yuba, other
soyfoods, meatlike products, and wheat gluten than is found
in the finished book, China Doctor.
Concerning wheat gluten: Dr. Miller’s company in
Mt. Vernon, Ohio, International Nutrition Laboratory, “had
protein foods in which they used wheat gluten and made
meat patties and various kinds of stews, sprouted the green
soybeans and made a chili with them and wheat gluten.”
They also developed a vegetarian wiener [Veja Links]
containing raw vital wheat gluten, soy flour, seasonings, and
flavors. They stuffed these into wiener casings, submitted
them to a smoke house and to cooking, then peeled off the
casings/skins and canned the wieners. He developed these at
the Mt. Vernon slaughterhouse.
“Soy milk manufacture in the U.S.A. (p. 131). In 1939
Dr. Miller returned to the United States having been so
thoroughly convinced that soy milk was destined to have
world-wide acceptance... His son, Harry Willis Miller, Jr. had
returned preceding his father and had started a small soy milk
plant in Utica, New York, where he made and bottled soy
milk and also made and canned some of the protein foods
out of wheat gluten for which they had developed recipes.
This plant was later moved to Mt. Vernon, Ohio, after they

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2089
started the soybean plant at Mt. Vernon. The plant was rather
small at first as their capital was very limited. They had to
build up the food plant out of his surgery earnings. As these
products were mostly for export, the firm was called the
International Nutrition Laboratory. It was called International
because they didn’t think of having any particular market
for soy milk in the United States but anticipated making and
packing soy powder which they could ship over to China,
Japan, Korea, and other fields. Since the United States is a
dairy country, they just thought they would have all kinds of
difficulty getting it introduced over in America. They gave
their attention largely in the early part of the work to making
some products that went over quite well, which could be sold
locally such as meat patties–vegaburgers. They would take
the wheat flour, wash the starch from it, and make gluten
patties. They actually built up a very fine product that was
netting them earnings. The earnings of that, together with
Dr. Miller’s medical and surgery fees, to finally get together
a spray dryer which they built with the aid of the know-how
assistance of the Rogers Company, who sold these spray
dryers... and through this home-made outfit they daily spray
dried considerable powdered soy milk and placed it on the
market. They made some ice cream mixes and they shipped
out in barrels to the Philippines soy milk powder and also
shipped consignments of the powder to Shanghai where
they had formerly introduced a soy milk to the Shanghai
Settlement. Thus they kept soy milk going up until the time
of the world war in 1941 which cut them off from shipping
to the Orient.”
Note: This is the earliest document seen (Jan. 2014)
concerning soy milk in international trade (for imported or
export).
In the United States they found “an interest on the part
of doctors in feeding babies that were covered with various
kinds of rashes which they called atopic dermatitis. Many
of these babies had asthma, diarrhea, projectal vomiting,
nervous irritability and were unhappy babies, all because of
the allergy to cow’s milk formula.” Doctors began to realize
that babies with allergies and other sicknesses responded
well to soybean milk; the market soon increased. Eggs and
milk are the chief causes of allergy, but some vegetable
proteins like wheat, corn, and some legumes also cause
allergic reactions in some cases. Then doctors began to ask
for evidence that the milk was safe. They suggested that it
be submitted to the American Medical Association [AMA].
So at once Dr. Miller contacted Dr. Earl Baxter, Professor
of Pediatrics at the Ohio State University Medical School,
and he agreed to conduct some feeding experiments with soy
milk. These studies showed that “babies could be nourished
as well on soy milk.” In Tokyo, Dr. Choei Ishibashi (later
president of the Japan Medical Society) also did meticulous
feeding tests with infants, using the powdered soy milk Dr.
Miller had sent after World War II. Over a period of many
months, he compared the blood, measurement, and growth

records of babies fed soy milk with those fed animal milk
[cow’s milk]. Then Dr. Miller took the results of the studies
in Japan and at Ohio State and submitted them to the Council
on Food and Nutrition of the American Medical Association.
The Council has 15 members, the very best scientists on food
and nutrition. “They examined the [soy] milk, examined the
claims for it, looked over the research, and then gave the
seal of approval which was placed on every can of soymilk
thereafter.”
“Now that they had this seal of approval, they went to
medical conventions and canvassed the doctors; the sale of
soy milk grew very rapidly.” The plant began to get larger;
it made great demands and there were many details to look
after. These facts and his lack of capital to carry on this work
adequately made Dr. Miller realize that he must do one of
two things. He must either organize a corporation, issue
stock, and enlarge the company greatly, or he must dispose
of the plant and give his time and attention to research.
During this time, Dr. Miller received valuable help
from the U.S. Department of Agriculture [USDA]. Dr. J.A.
LeClerc (Senior Chemist, Agricultural Chemical Research
Division) and Mr. L.H. Bailey, who investigated the use of
“soybean milk in making breads” and made the results and
analyses available to Dr. Miller. “Thus they got themselves
very well established in this country as having a milk for
people who did get along with cow’s milk.”
However the secretary of the AMA told Dr. Miller that
he should not claim or advertise that his soy milk was a good
alternative to cow’s milk for all babies, but only “for those
babies who do not do well on cow’s milk.” However he
added: “If you can take care of babies that cow’s milk does
not take care of, there is no reason why you could not take
care of the other babies that cow’s milk does agree with too.”
This was his diplomatic way of counseling them not to make
unfriendly comparisons with cow’s in a dairy country–even
if those claims are valid. By following his advice, Dr. Miller
was able to work well with the dairy industry without any
conflicts.
The Loma Linda Food Company in California showed
an interest in acquiring Dr. Miller’s company in Ohio. “They
had been making some soy milk in the liquid form, but they
were interested in getting an Eastern branch.” So in 1950
they purchased the [soy] milk plant in Mt. Vernon and have
been operating since that time. This took a great burden
off Dr. Miller’s shoulders and left him free to do medical
and nutritional research work. “It was then decided to start
the International Nutrition Research Foundation and Dr.
Miller was asked to be the Director of this Foundation. He
placed a larger part of the purchase price of the factory into
this Foundation, which would be devoted to food research
only. From the day this research institution was started it
has attracted a great deal of attention from all parts of the
world; among those interested parties has been the World
Health Organization of the United Nations. They came to the
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conclusion that soy milk had great possibilities in countries
of low economic conditions where they could not afford
to buy imported [cow’s] milk,” and in protein-deficient
countries. They came to Mt. Vernon to investigate both the
soy milk plant and the experimental research. Dr. Miller
educated them on the many benefits of using protein from
soybeans instead of from animals. As a result, the United
Nations constructed a large soy milk plant in Djojakarta
[Jogjakarta / Yogyakarta] Indonesia. It was built with the
advice of Dr. S.S. De (who has headquarters in Bangkok,
Thailand) and the support of the Government of Indonesia,
FAO, UNICEF, and WHO.
5707. Hopper, T.H. 1958. Amino acid composition of
foodstuffs. In: A.M. Altschul, ed. 1958. Processed Plant
Protein Foodstuffs. New York: Academic Press. xv + 955 p.
See p. 877-91. Chap. 33. [38 ref]
• Summary: Contents: Introduction. Table I: Conversion
factors (incl. almonds, coconut, cottonseed, flaxseed,
hempseed, peanut, sesame seed, soybean {5.71}, sunflower
seed, corn {6.25–highest}, adsuki beans, jack beans, lima
beans, mung beans, navy beans, velvet beans). Table II:
Amino acid content of selected products (incl. soybean
meal, soybean protein, soybean varieties–Akadian [sic,
Acadian], Arksay [sic, Arksoy], Chief, C.N.S., Earlyana,
Gibson, Lincoln, Manloxi [sic, Mamloxi], Ogland [Ogden?],
Richland, Roanoke). Address: USDA, New Orleans,
Louisiana.
5708. Kelley, E.G. 1958. Plant residues and pomaces. In:
A.M. Altschul, ed. 1958. Processed Plant Protein Foodstuffs.
New York: Academic Press. xv + 955 p. See p. 859-75.
Chap. 32. [30 ref]
• Summary: Contents: Introduction. Sources of vegetable
residues and pomaces. Recovery of waste vegetable
materials.
Table 3, “Amino acids in leaf meals,” includes the
crude protein content of these meals. Broccoli, lima bean,
alfalfa, and ryegrass are among the leaves analyzed. Table 4,
“Amino acids in protein concentrates,” has two parts: Leaf
protoplasts, and leaf proteins extracted with formic acid.
Note: The index of this book states that the amino
acids in “Leaf protein isolates” are discussed on p. 866-67,
however neither this term, nor any related terms, appear on
those pages. Address: USDA, Philadelphia, Pennsylvania.
5709. Lyman, C.M. 1958. Proteins. In: A.M. Altschul,
ed. 1958. Processed Plant Protein Foodstuffs. New York:
Academic Press. xv + 955 p. See p. 13-42. Chap. 2. [125 ref]
• Summary: Contents: Introduction. Proteins, what they are
and how one protein differs from another. What proteins
do in living organisms. The significance of proteins in
animal and human nutrition: Sources of amino acids
for tissue formation and repair, protein and amino acid

requirements (crude protein, protein requirements, amino
acid requirements, ruminants), protein metabolism in
disease and injury, methods for determining the nutritional
value of proteins. Structure and chemical properties of
protein. Protein classification. Protein analysis: Qualitative
tests, quantitative determination. Amino acids: Chemical
properties, analytical methods (hydrolysis of proteins and
foodstuffs, determination of amino acids). Address: Texas
Agric. Exp. Station, College Station, Texas.
5710. Smith, Allan K. 1958. Vegetable protein isolates. In:
A.M. Altschul, ed. 1958. Processed Plant Protein Foodstuffs.
New York: Academic Press. xv + 955 p. See p. 249-76.
Chap. 10. [143 ref]
• Summary: Contents: Introduction. Source materials for
protein isolates: Oilseeds, cereal grains. Processing meal
for protein isolation. Preparation and properties of isolated
protein: Native proteins, commercial protein isolates,
isolated proteins for food uses. The hull problem. Uses of
protein isolates: Industrial applications, food uses. Selected
oilseed protein isolates: Soybean (properties, soybean whey,
commercial isolation, industrial and food uses), peanut
(properties, utilization), cottonseed (properties, utilization),
flaxseed, sunflower seed (source materials, isolation and
properties). Cereal grain proteins: Corn protein (corn
fractions, zein isolation, utilization), wheat proteins (gluten
isolation, utilization).
The most important uses for wheat gluten “are for
manufacture of monosodium glutamate and fortification
of weak flours to produce high-protein bread... The
monosodium salt of the L-form of glutamic acid has the
unique power... of enhancing the flavor of many foods. Also,
it is this salt which is largely responsible for the flavoring
quality of soy sauce. Monosodium glutamate was developed
to a commercial stage in Japan during the 1920’s under the
name Ajinomoto and was first produced in the United States
in 1934.” Five companies in the United States are now
producing glutamate with an estimated annual capacity of 18
million pounds.
“The raw materials for glutamate in order of their
importance are Steffen’s waste (Manning 1948), a byproduct of beet sugar refining, wheat gluten, and corn gluten;
soybean meal has been used extensively in the Orient. The
so-called Steffen’s waste... is now the cheapest raw-material
source for glutamic acid and accounts for an estimated 50%
of production.” Address: USDA Northern Regional Research
Lab., Peoria, Illinois.
5711. Thompson, C. Ray. 1958. Alfalfa and other leaf
meals. In: A.M. Altschul, ed. 1958. Processed Plant Protein
Foodstuffs. New York: Academic Press. xv + 955 p. See p.
703-16. Chap. 25. [30 ref]
• Summary: Contents: Introduction. Production and
processing. Botanical description. Methods of processing.
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Composition of leaf meals. Uses of leaf meals. Trends.
Address: USDA, Albany, California.
5712. William L. Burlison papers, 1888-1968. Record Series
No. 8/6/22 (Finding aid for archival collection). 1958.
Urbana, Illinois: University of Illinois. 4 p. finding aid to 2
boxes, 2.1 linear feet.
• Summary: RS 8/6/22. 2.1 cubic feet. Record group:
Agriculture. Sub-group: Agronomy. Arranged: By type
of material and chronological thereunder. Date received:
Sept. 1963. Volume 2.1. Description: Papers of William
L. Burlison (lived 1882-1958), professor Agronomy
(1915-51) and head of department (1920-51), including
correspondence, clippings, photographs, programs,
publications and scrapbooks relating to the soybean industry,
crop production and research, Agronomy Department,
Civilian Defense (1942-45), Oklahoma schools (1905-08),
Oklahoma A & M University, Eugene Davenport (1922-40),
and agricultural journalism.
“Publications relate to crop production, phosphates,
harvesting cereal crops, corn, soil surveys, soybeans, cold
resistance of plants and wartime crop production.”
Contents of 3-page finding aid: Chronology of
Burlison’s life (1882-1920, p. 1). Description of the contents
of boxes 1 and 2, including photographs, correspondence and
programs, publications, clippings, scrapbooks, obituaries (p.
2-3).
“Biographical note: William L. Burlison (1882-1958)
was a professor of agronomy at the University of Illinois at
Urbana-Champaign (UIUC) from 1915 to 1951 and head of
department from 1920 to 1951. He was a researcher of crop
production, soybeans, and soil conservation.
“William Leonidas Burlison (1882-1958) was born
in Harrison, Arkansas, on September 3, 1882 to William
Washington and Amanda Ercila (Pettit) Burlison. After
earning a BS at Oklahoma Agricultural & Mechanical
College in 1905, Burlison received his Master’s degree in
1908 and his PhD in 1915, both in Agronomy at UIUC.
Burlison was hired as associate professor in the Agronomy
Department at UIUC in 1915. In 1918, he advanced to
full professor and served as the Head of the Agronomy
Department from 1920 until his retirement in 1951. He
married Miss Flossy B. Lewis in 1909 and they had four
children.
“His classes and research focused on topics such as
crop production, soybeans, soil conservation, cereal crops,
corn, soil surveys, and wartime crop production. Burlison
published bulletins, circulars, and scientific and popular
articles, including one book, Farm Crop Projects (1930).
“Burlison served on professional and government
organizations such as the American Society of Agronomy
(President, 1927; Fellow, 1936), American Soybean
Processors Association (1930), Board of Governors–National
Farm Chemurgic Council (Vice President, ca. 1935), Illinois

War Board (World War I), Civilian Defense–University
of Illinois (Commander, World War II), the American
Association for Advancement of Science, and on the board of
the campus YMCA. He received several honors and awards,
including the Service Plaque from the Illinois Society of
Farm Managers and Rural Appraisers (1947) and the Holbert
Medal from the Funk Bros. Seed Company (1950).
“After his retirement in 1951, Burlison served as
an Honorary Member of the Illinois Crop Improvement
Association.
“William Burlison died on December 25, 1958.”
Talk with Jacob Jones. 1998. March 18. The Burlison
papers are located in two boxes at the University of Illinois
Archives, in the university’s main library. Jacob has a copy
of the finding aid. The collection contains most of his private
papers and his published papers. He just returned from
several days looking at all these papers. There are quite
a few scrapbooks, in which he had saved many clippings
related to his own work. In 1951 he retired and had a huge
retirement party. It was even written up in the Chicago
Tribune. When he retired, his colleagues wrote letters to
most of the people he had ever worked with and asked them
to send in remembrances of their experience together. Some
400 to 500 of these letters are in the collection. The archives
show that he was close friends with the Funks–which is not
surprising. He was also friends with many of the important
people working with soybeans at that time. One interesting
letter is from Lacey F. Rickey to Burlison dated 28 Feb. 1930
concerning the Soybean Marketing Association. Surprisingly,
there was not a single letter from William Morse to
Burlison–not even at Burlison’s retirement. Morse died in
1958–seven years after Burlison’s retirement.
Note: There is probably information about soybeans in
the Mumford papers. Address: Urbana, Illinois.
5713. Shelby, Thomas O. 1959. 1958 performance trials
of field crop varieties. Tennessee Agricultural Experiment
Station, Bulletin No. 293. 48 p. Jan.
• Summary: Yield data for 3 locations is given for soybean
varieties Ogden, Lee, Dorman, Perry, Wabash, and Bobsoy.
Bobsoy yielded best. Address: Knoxville, Tennessee.
5714. Soybean Digest. 1959. Good reception of soybean
exhibit at New Delhi Fair: Soybean Council of America, Inc.
Jan. p. 26-27.
• Summary: “The soybean exhibit of the Soybean Council
at the U.S. solo fair in New Delhi which opened Dec. 10 is
being accorded a ‘splendid reception’ according to reports.
“Council President Howard L. Roach and Ersel Walley
of Fort Wayne, Indiana, are in charge of the soybean exhibit
at the New Delhi fair, which is sponsored by the U.S.
Department of Commerce. Due to the favorable reception
of the soybean exhibit at New Delhi, the Council has asked
for a repeat of the exhibit at a similar fair in Calcutta, which
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opens March 10.
“Many Indians are seeing soybeans and soybean
products for the first time. An attractive display of foods
using soy products in their manufacture, sparks many
questions from visitors.
“A modern, automatic donut machine demonstrates how
delicious wheat flour, soy flour and other ingredients can be
after being deep fried as donuts in soybean oil.
“Foreign Agricultural Service, represented by
Hamilton Cook, Washington, D.C., cooperating with the
U.S. Department of Commerce, makes it possible for the
American farmer to stand alongside American manufacturers
in telling the American story and bidding for business from
other nations.”
A photo shows a crowd waiting to enter the U.S.
agricultural exhibit at the New Delhi fair.
5715. Soybean Digest. 1959. W.L. Burlison is gone. Jan. p.
35.
• Summary: “Dr. W.L. Burlison, professor of agronomy,
emeritus, at the University of Illinois and one of the key
figures in the development of the soybean crop and industry
in the United States, died peacefully in his sleep at his home
at Urbana, Illinois, Dec. 25. He was 76.
“Dr. Burlison was head of the department of agronomy
at the University of Illinois from 1920 until his retirement
in 1951. He saw the crop develop from a few bushels to
half a billion bushels annually. It was in no small part due
to Burlison’s leadership that Illinois has paced the nation
in soybean production for over 30 years and at times has
produced over half the crop.
“Said Harold D. Guither, assistant extension editor at
the University of Illinois, in the Soybean Digest in 1957,
‘A vigorous research and extension program covering more
than 35 years is one of the major reasons why Illinois today
is the top soybean state.’ Mr. Guither noted Dr. Burlison’s
leadership in this work.
“Dr. Burlison was one of the founders of both the
American Soybean Association [ASA] and the National
Soybean Processors Association. He served both as president
and secretary of ASA. He was a longtime counselor to both
Associations and helped to promote friendly relationships
between the two groups.
“He was an honorary life member of both Associations.
He was one of the first two men to be so honored by ASA
in 1946, the other being W.J. Morse, who pioneered the
soybean work in the U.S. Department of Agriculture.
“When the American Soybean Association celebrated its
25th anniversary with its annual convention at the University
of Illinois in 1945, Dr. Burlison was the key man in planning
that program and made it a high point in ASA history.
“His vision and foresight resulted in the establishment
of the U.S. Soybean Laboratory at Urbana. This later became
the U.S. Regional Soybean Laboratory at Urbana, where the

soybean breeding work for 12 Midwest states is directed and
the Northern Regional Research Laboratory at Peoria, where
soybean industrial and foods work is centered.
“Dr. Burlison was born in 1882 in Harrison, Arkansas.
He attended country school in Oklahoma. He received his
bachelor of science degree at Oklahoma A&M College in
1905, and his Master of Science and Ph.D. at the University
of Illinois in 1908 and 1915. He was the author of a book
entitled, Farm Crop Projects, and author or co-author of 30
bulletins, 25 circulars and at least 65 scientific and popular
articles. He was a member of and active in many agricultural,
scientific, civic and religious organizations for many years.
“Dr. Burlison is survived by Mrs. Burlison, who
attended many soybean meetings with her husband, two
daughters and two sons.”
A large portrait photo shows W.L. Burlison.
5716. Strayer, George M. 1959. Editor’s desk: Burlison can’t
be replaced. Soybean Digest. Jan. p. 4.
• Summary: “W.L. Burlison, whose death is reported
elsewhere in this issue, was one of the men who were most
responsible for the growth of the soybean industry in the
United States. His leadership has been generally acclaimed,
and he was one of the two men first named to Honorary Life
Membership in the American Soybean Association. As head
of the department of agronomy of the University of Illinois
his sincere belief in and steady plugging for the soybean as
a crop to assist in the diversification of Illinois acres helped
make that state the nation’s leader.
“An extremely busy man, he was never too busy to visit
and counsel with anyone interested in soybeans.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2093
“Dr. Burlison probably served on more different
committees of the American Soybean Association at more
times than any other individual. He was one of those
pioneers who lived to see his favorite crop become a major
factor in American agriculture, and from it he derived
extreme pleasure.
“There can be only one Dr. W.L. Burlison. In his
death the soybean industry suffers loss that can never be
recovered.”
5717. Teeter, H.M.; Gast, L.E.; Cowan, J.C. 1959. Vinyl
ether copolymers: New potential coatings from soybean and
linseed oils. Paint Industry 74(1):13-14, 16-17. Jan. [11 ref]
• Summary: Includes tables giving the typical properties
for linseed and soybean alcohols and properties of typical
preparations of linseed and soybean vinyl ethers. Address:
Northern Utilization Research & Development Div., ARS,
USDA.
5718. Tennessee Agricultural Experiment Station, Ext. Pub.
1959. 1959 Agricultural outlook. No. 384. Jan. *
5719. Willemin, R.D. 1959. Soybean pattern of strength
and weakness repeated: Report on oils and fats. J. of the
American Oil Chemists’ Society 36(1):6. Jan.
• Summary: As was the case last year, the price of soybean
meal is strong [high] whereas that of soybean oil is weak
[low]. This is because the demand for the meal is stronger
than that for oil. USDA may purchase some of the soybean
oil for its P.L. 480 program. Address: Merrill Lynch, Pierce,
Fenner, and Smith Inc., Chicago, Illinois.
5720. Barber, Stanley A. 1959. Relation of fertilizer
placement to nutrient uptake and crop yield. II. Effects of
row potassium, potassium soil-level, and precipitation.
Agronomy Journal 51(2):97-99. Feb. [6 ref]
Address: Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
5721. Bowers, Wendell; Bateman, H.P.; Baird, J. 1959.
Minimum tillage: Reduces work without reducing yields.
Illinois Research (Illinois Agric. Exp. Station, Urbana)
1(1):3-4. Winter.
• Summary: “Reducing the number of trips over the field
in preparing a seedbed for corn or soybeans will save time,
labor, and production costs. But will these savings be offset
by a reduction in yield?” The answer is almost always “no.”
Research on minimum tillage at the University of
Illinois began in 1952, when H.P. Bateman started a study
to compare basic tillage methods and their effects on corn
yields and properties. A small portrait photo shows Wendell
Bowers. Address: 1. Asst. Prof. of Agricultural Engineering,
Univ. of Illinois.

5722. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1959.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129. 12
p. Feb. Summarized in Soybean Digest, May 1959, p. 32.
Supersedes Farmers’ Bulletin 2024 and Farmers’ Bulletin
1520. [2 ref]
• Summary: Contents: Uses. Soils: Rotations, seedbed,
fertilizers, lime. Varieties. Seed treatment. Inoculation.
Planting: When to plant, how to plant. Weed control:
Cultivation, chemicals. Irrigation. Harvesting: When to
harvest, adjusting the combine, yields. Storage. Soybeans for
hay: Feed value, forage varieties, time to cut, curing. Insects
and diseases.
“Seed treatment: Chemical seed treatments protect
the seed from soil-borne diseases. They generally result
in improved stands, especially if low-germinating seeds
are used. Seed treatment is not a substitute for good seed.
It does not increase yields in proportion to the increase
in stand. Seed can be treated any time before planting–
even in the preceding fall at harvest. Chemical treatment
reduces effectiveness of inoculation, but treated seed can be
inoculated successfully. It does not reduce effectiveness of
nitrogen-fixing bacteria already in the soil.” Address: Crops
Research Div., ARS.
5723. McKinney, L.L.; Picken, J.C., Jr.; Weakley, F.B.;
Eldridge, A.C.; Campbell, R.E.; Cowan, J.C.; Biester, H.E.
1959. Possible toxic factor of trichloroethylene-extracted
soybean oil meal. J. of the American Chemical Society
81(4):909-15. Feb. [28 ref]
• Summary: By treating amino acids and peptides with
trichloroethylene, under conditions known to produce
the bovine aplastic anemia-causing factor in soybean
oil meal and other proteins, the researchers showed that
trichloroethylene reacted readily with the sulfhydryl groups
of cysteine and reduced gluathione. Address: Northern
Regional Research Lab., Peoria, Illinois; 2. Veterinary
Medical Research Inst., Iowa State Univ.
5724. McKinney, L.L.; Uhing, E.H. 1959.
Carboxymethylated soybean protein. J. of the American Oil
Chemists’ Society 36(2):49-51. Feb. [12 ref]
• Summary: Problems in the industrial utilization of
vegetable proteins. Address: Northern Utilization Research
and Development Div., ARS/USDA, Peoria, Illinois.
5725. Reynolds, H.T.; Anderson, L.D.; Andres, L.A. 1959.
Cultural and chemical control of the lesser cornstalk borer in
southern California. J. of Economic Entomology 52(1):63-66.
Feb. [7 ref]
• Summary: The lesser cornstalk borer, Elasmopalpus
lignosellus, fed on soybeans in southern California. Address:
Univ. of California Citrus Experiment Station, Riverside,
California.
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5726. Smith, C.R., Jr.; Earle, F.R.; Wolff, I.A.; Jones, Q.
1959. Comparison of solubility characteristics of selected
seed proteins. J. of Agricultural and Food Chemistry
7(2):133-36. Feb. [18 ref]
• Summary: A table (p. 135) gives the protein content and
extractability of about 55 seeds studied, including soybeans.
For each seed, the scientific/botanical and common names of
the plant are given, with the percentage of protein on a dry
basis, and the percentage of nitrogenous materials of seed
meals extracts by seven solvents, incl. sodium hydroxide,
sodium chloride, water, ethyl alcohol, and TCA (probably
trichloracetic acid).
Note: TCA is probably trichloracetic acid; this solvent
is also called methochloroform or trichloroethane. Address:
1-3. Northern Utilization Research and Development Div.,
Agricultural Research Service, USDA, Peoria, Illinois; 4.
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
5727. Van Etten, C.H.; Hubbard, J.E.; Mallan, J.M.; Smith,
A.K.; Blessin, C.W. 1959. Amino acid composition of
soybean protein fractions. J. of Agricultural and Food
Chemistry 7(2):129-31. Feb. [15 ref]
• Summary: Amino acid analyses on soluble soybean protein
and on acid-precipitated and heat-coagulated fractions by
ion exchange chromatography. Address: Northern Utilization
Research and Development Div., Agricultural Research
Service, U.S. Dep. of Agriculture, Peoria, Illinois.
5728. American Soybean Association. 1959. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 144 p
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5729. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1959.
Results of the Cooperative Uniform Soybean Tests, 1958:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 199. March.
121 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1958%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 00.
Uniform test, Group 0. Uniform test, Group I. Uniform test,
Group II. Uniform preliminary test, Group II. Uniform test,
Group III. Uniform preliminary test, Group III. Uniform
test, Group IV. Uniform preliminary test, Group IV. Disease
investigations. Weather summary. Address: U.S. Regional
Soybean Lab., Urbana, Illinois.

5730. Glass, Curtis A.; Melvin, Eugene H. 1959.
Determination of composition of vinyl copolymers by
infrared. J. of the American Oil Chemists’ Society 36(3):10001. March. [3 ref]
• Summary: Discusses an infrared method to determine
copolymer composition from the intensity of the absorption
of copolymers of soybean vinyl ether. Copolymers are
prepared from fatty vinyl ethers. Address: Northern Regional
Research Lab., Peoria, Illinois.
5731. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1959. Results of the Cooperative Uniform
Soybean Tests, 1958: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 200. March. 132 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/58soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
5732. Hildebrand, S.C.; White, R.G.; Potter, H.S.; Porter,
J.A. 1959. Soybean production in Michigan. Michigan State
Univ., Cooperative Extension Service, Extension Bulletin No.
362. 20 p. March.
• Summary: Contents: Introduction. History. Uses.
Adaptation. Place in the rotation. Choosing the variety. Soil
preparation. Use good seed. Seed treatment. Inoculation.
Fertilizing. Planting. Weed control. Harvest. Storage.
Soybean diseases.
“Soybeans are increasing in importance as a cash crop
in Michigan, especially in the southeastern part of the state.
In 1957, Michigan farmers produced 236,000 acres of
soybeans–double the state’s 10-year average of 1946-55. The
average yield in 1957 was 21.5 bushels per acre and about
94 percent of the crop was produced for beans. Most of the
soybeans are produced in southeastern Michigan, 50 percent
of the crop being grown in Monroe and Lenawee counties.”
Note: In July 1969, this bulletin was revised under the
same name and number. In June 1975 it was revised again,
with the same number (362), but with a new title: “Producing
soybeans profitability in Michigan.” Address: East Lansing.
5733. Schmid, A.R.; Caldwell, A.C.; Briggs, R.A. 1959.
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Effect of various meadow crops, soybeans, and grain on the
crops which follow. Agronomy Journal 51(3):160-62. March.
[6 ref]
• Summary: There is no doubt that crops have residual
effects on those that follow. Nitrogen was the single most
important factor influencing yields of corn and wheat
following soybeans, meadows, and grain. Corn yields
following soybeans were greater than those following oats.
Address: Minnesota Agric. Exp. Station, St. Paul.
5734. Bernard, R.L. 1959. Soybean breeding. Soybean News
(NSCIC) 10(1):1-2. April.
• Summary: “Soybeans are a naturally self-pollinated crop,
and therefore breeding methods are essentially the same as
those used for wheat and oats. The first step in developing
an improved variety is choosing the parents to be used in
crossing. The U.S. Regional Soybean Laboratory has a
‘Germ Plasm Bank’ of about 3,000 strains collected mainly
from Manchuria, China, and Japan. Many of these strains
have some outstanding traits, such as disease resistance or
high oil content, that breeders can use in crosses to improve
soybean strains for particular areas of adaptation. The
plants in this collection are evaluated and made available to
soybean breeders throughout the country.
“The next step is making the actual cross-pollination.
Before natural pollination occurs, the small flower bud must
be opened and the pollen-bearing structures called stamens
are removed with a small pointed pair of forceps. Pollen is
then applied from an open flower of another variety with
which the cross is to be made. Many such pollinations are
not successful, but under good conditions about one seed is
obtained for every hand pollination.
“Sometimes ‘backcrossing’ is done in cases where it is
desired to transfer such traits as disease resistance or seed
coat color, which are inherited in a simple manner and easily
evaluated, to an otherwise excellent variety. To do this the
variety is crossed to any strain with the desired trait and
the plant that is produced is then ‘backcrossed’ back to the
variety we wish to improve. This process is repeated for
several generations.
“The final step in producing a new variety is testing,
selecting, and retesting the many different strains obtained
from each cross. Field and laboratory testing are both used
extensively, so that high-yielding lines will have also been
evaluated for protein and oil content and other characteristics
that make the variety valuable to industry. After a year or two
of testing, the best strains are used in the regional Uniform
Tests, which are grown at 20 to 30 locations throughout the
Soybean Belt.
“These tests show the reaction of the strains to diverse
soil, fertility, and cultural conditions, and their resistance to
lodging and shattering under widely different rainfall and
drouth conditions. Detailed information is also obtained on
resistance to diseases occurring in the various sections of

the country. Testing over a wide geographical range makes
it possible to select strains with wide areas of adaptation,
and reduces the time necessary to evaluate the possible
performance of strains in any one area.
“Strains that perform best under the varied conditions
imposed by the Uniform Tests are considered for rapid
increase of seed and eventual release by interested state
experiment stations. Strains are frequently in as many as 100
tests over three to six years before being recommended to
farmers. Recommended soybean varieties have undergone
this method of evaluation prior to their recommendation. A
report of the performance of these recommended varieties
for your area may be obtained from your Agricultural
Experiment Station.” Address: Research Agronomist, U.S.
Regional Soybean Lab. (Univ. of Illinois).
5735. Frans, R.E. 1959. Effect on soybean yields of
herbicide and narrow row width combinations. Arkansas
Agricultural Experiment Station, Report Series. No. 84. 19 p.
April. [3 ref]
• Summary: Introduction. 1956 experimental work:
Comparison of row widths, pre-emergence weed control,
varieties, and dates of planting, Marianna. 1957 experiments:
Comparison of row widths with pre-emergence weed control,
Marianna, comparison of row widths with pre-emergence
weed control, Osceola, comparison of row widths with preemergence weed control, Fayetteville. 1958 experiments:
Comparison of row widths, pre-emergence herbicides,
and cultivation, Stuttgart, comparison of herbicides and
cultivation, Fayetteville. Summary and conclusions.
Address: Dep. of Agronomy, Univ. of Arkansas, Fayetteville,
Arkansas.
5736. Haldeman, Robert C. 1959. Potential effects of St.
Lawrence Seaway on costs of transporting grain. Marketing
Research Report (USDA Agricultural Marketing Service) No.
319. 149 p. April. [80 ref]
• Summary: Contents: Summary. Introduction. Grain
production–Great Lakes–St. Lawrence waterway tributary
area: Wheat, corn, barley, soybeans (p. 5), other grains.
Characteristics of inland grain movements to interior and
port destinations. Export grain movements: Wheat, corn,
barley, soybeans and soybean oil, other grains. Potential
export volume via the St. Lawrence Seaway. The Great
Lakes–St. Lawrence waterway. Physical limitations of the
waterway: Season of navigation, capacity of the Welland
Canal, relationship of estimated traffic volume to capacity,
capacity of the St. Lawrence Seaway locks, other physical
limitations. Enabling legislation and seaway tolls: The
Wiley-Dondero Act of May 13, 1954, The St. Lawrence
Seaway Authority Act (of Canada), December 21, 1951.
Grain handling expenses. Transportation costs and charges:
motortrucks, railroads, inland waterways, Great Lakes, ocean
transportation, liberty-type vessel, lake-ocean bulk carrier,
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comparative costs and charges. Summary of computed costs
and charges on grain from interior points to foreign ports.
Summary of computed costs and charges on grain to Atlantic
Coast ports and tributary areas. Appendix.
Maps show: The Great Lakes and the St. Lawrence
River and the Seaway (p. 2). An outline map of the United
States with the areas where white wheat, hard red spring
wheat, hard red winter wheat, and soft red winter wheat are
grown (p. 4).
Illustrations show: A grain elevator truck dump, raised,
with a truck in dumping position (p. 27).
Photos show: Grain flowing from the rear of a truck
into a hopper-conveyor for movement into a grain elevator
(p. 28). Automatic boxcar unloader with a boxcar being
unloaded as it is gently oscillated; it can empty 5 cars per
hour (p. 29). A Tennessee River tow, which is over 1,300
feet long and includes 21 bargeloads of grain. Pushed by a
tugboat, the cargo totals 33,429 tons, or the equivalent of
over 500 loaded railroad cars (p. 30). Unloading grain using
floating pneumatic grain elevators, widely used at Antwerp
and Rotterdam (p. 38).
Tables show: (1) Grain production (incl. soybeans) in
selected states, average 1945-1954, 1955 and 1956 (p. 61).
(14) Soybeans and soybean oil: U.S. exports by country of
destination, averages 1945-49, 1945-54, 1950-54; annual
1955 and 1956. Figures are given for: North America–
Canada, Cuba, Other, Total. South America–Chile, Other,
Total. Europe–Austria, Belgium-Luxembourg, Denmark,
Finland, France, West Germany, Greece, Iceland, Italy,
Netherlands, Norway, Spain, Sweden, Switzerland, United
Kingdom, Yugoslavia, Other, Total. Asia–Japan, Taiwan
(Formosa), Other, Total. Africa. Australia and Oceania.
Other. Grand Total. Soybean oil is converted to bushels of
soybeans. The exports are on a calendar year basis. The units
are 1,000 bushels.
In 1945-49 U.S. exports of soybeans and soybean oil
were largest to: West Germany (and Austria) 3,345. France
2,100. Italy 1,745. Japan 1,548. Grand total: 21,219.
In 1956 (preliminary) U.S. exports of soybeans and
soybean oil were largest to: Spain 36,630. Japan 19,148.
West Germany (and Austria) 12,524. Netherlands 11,311.
Grand total: 131,226–a remarkable 6.2-fold increase over
1945-49. Address: Transportation Economist, Marketing
Research Div., Agricultural Marketing Service, USDA,
Washington, DC.

5738. Soybean News (NSCIC). 1959. Burlison’s heritage to
soybeans. 10(1):1. April.
• Summary: “Each worthwhile American industry exists
because of the vision, faith, and ability of one or more great
men who saw the possibilities and steadfastly carried the
torch for its development and growth.
“Such a man was Dr. W.L. Burlison, for 30 years head
of the agronomy department of the University of Illinois,
and who passed away on last Christmas Day at age 76. He is
generally acclaimed as one of the men most responsible for
the growth of the soybean industry in the United States.
“Burlison could see the usefulness of the soybean 50
years ago and started tests to prove its value. All of his active
lifetime as an agronomist he encouraged farmers to grow
soybeans and his staff to experiment on the improvement
of soybean varieties and the development of better cultural
practices. He saw the soybean grow from an oriental
emigrant to a crop second only to corn in his own state of
Illinois and to a billion dollar crop for American farmers.
It was largely his vision and foresight that led to the
establishment of the U.S. Soybean Laboratory at Urbana,
from which came the U.S. Regional Soybean Laboratory at
Urbana where the soybean breeding work of the 24 northern
and southern cooperating states is directed, and the Northern
Regional Research Laboratory at Peoria where industrial and
food uses of the Soybean are studied.
“He was one of the founders and an honorary life
member of the American Soybean Association, the National
Soybean Processors Association, and a Charter member
of the Advisory Board of the National Soybean Crop
Improvement Council.
“He was author or co-author of a great number of
bulletins, circulars, and scientific papers. He continually
worked for closer cooperation and understanding between
the Land Grant Colleges and Experiment Stations and the
handlers, buyers, and processors of farm products.
“Dr. Burlison wanted to improve farm crops, but he
wanted more than that. He wanted to improve mankind. He

5737. Lindgren, David L.; Vincent, Lloyd E. 1959. Biology
and control of Trogoderma granarium Everts. J. of Economic
Entomology 52(2):312-19. April. [1 ref]
• Summary: The khapra beetle, Trogoderma granarium,
consumed only small amounts of soya beans (relative to
other crops tested) in Riverside, California. Its favorite food
was whole or cracked wheat. Address: Univ. of California
Citrus Experiment Station, Riverside, California.
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always found time for the Boy Scouts, for his church, and
for the many students and farmers who sought his friendly
counsel. A fitting tribute to Dr. Burlison was the brochure
prepared by his host of friends at the time of his retirement
as head of the Agronomy Department. It was titled ‘Leader,
Agricultural Statesman–Friend.’ Such a man as Burlison
cannot be replaced, but great indeed is the heritage he has
left to Illinois, to soybeans, and to farming.”
A portrait photo shows W.L. Burlison.
5739. Deck, E.M. 1959. Potential markets for U.S. edible
oils and proteins. Soybean Digest. May. p. 12-15.
• Summary: “Mr. Deck was a member of the survey
team sent to Asia last fall to determine potential markets
in a number of Asiatic countries for U.S. oil crops and
their products. The survey was made under a contract of
the Soybean Council of America, Inc. with the Foreign
Agricultural Service of the USDA. “The team making the
survey was composed of George Strayer, executive director
of the Soybean Council of American, Inc.; Volorus H.
Hougen, fats and oils marketing specialist of the Foreign
Agricultural Service; and the writer, representing the
National Cottonseed Products Association, Inc.
“Prior to World War II, the United States was a net
importer, but currently we are the largest exporter of edible
fats and oils in the world. This is due mainly to the great
increase in the production of soybeans.”
Contents: Introduction. Hong Kong, Thailand,
Singapore, Malaya, Burma, India, Pakistan, Summary.
“With the exception of Thailand, none of the Southeast
Asian countries will be able to increase their production of
oilseeds significantly.
“There is a continually expanding potential market for
large quantities of edible fats, oils and proteins in Southeast
Asia. The rate of development of this market will depend on
(a) lower ocean shipping rates to keep prices competitive,
(b) U.S. dollars available in these countries (more exports
to the United States are needed to obtain dollars), (c) the
competitive prices of the cottonseed or soybean oil, and
(d) aggressiveness of U.S. suppliers to keep products
competitive and trade development work to develop
techniques for handling and use.
“The indications are that the United States has the
largest surplus and is the largest exporter of edible oils in the
world today, and will probably continue in this role for some
time.”
A photo shows the members of the U.S. survey team
and members of the Pakistan Oilseed Crushers Association
in Kurachi [Karachi], West Pakistan. Address: Feeds Div.,
Anderson, Clayton, & Co., Dallas, Texas.
5740. Hayward, J.W. 1959. Improved feed ingredient
processing. In: Papers Presented at International Animal
Feed Symposium. See p. 96-114. Held 4-6 May 1959 in

Washington, DC. Sponsored by USDA FAS in cooperation
with SCA. [15 ref]
Address: Director of Nutrition, Archer-Daniels-Midland Co.
5741. Hedge, Porter M. 1959. Washington Digest: Seaway
offers cheaper trade route abroad. Soybean Digest. May. p.
38, 40.
• Summary: “Soybeans will be able to move to Europe and
the Mediterranean and Middle Eastern areas at rate 12¢ to
more than 20¢ a bushel cheaper through the newly opened
St. Lawrence Seaway.” “Minimum channel depth of 27 feet
will be completed by midyear between Lake Ontario and
Montreal [Quebec] and Lake Ontario and Lake Erie.”
Oil outlook. Big crush (Oil may be shipped late to Spain
and Turkey. Argentina wants edible oil. “Nearly 140 million
bushels have been put under price support through March
31... A substantial part of the crush of soybeans during the
summer months will have to come from beans under loan,
officials feel. CCC takes over soybeans on May 31. The
announced sale price is the 1959 loan rate plus 5%”).
“Humphrey Bill: The food for peace program advocated
by Senator Humphrey of Minnesota is now in bill form and
introduced in the Senate. It provides for a 5-year program
similar to P.L. 480 and would authorize the use of $2 billion
worth of surplus commodities a year. About $1½ billion are
now being used.”
“There is little chance of the Humphrey bill becoming
law this year or next. USDA is opposed to a longtime
program of the P.L. 480 type, but considers it useful as an
emergency program.”
A portrait photo shows Porter M. Hedge. Address:
Washington Correspondent for the Soybean Digest.
5742. USDA Foreign Agricultural Service; Soybean
Council of America. comp. 1959. Papers presented at [First]
International Animal Feed Symposium. Washington, DC.
165 p. Held 4-6 May 1959 in Washington, DC. Sponsored by
USDA FAS in cooperation with SCA. No index. 23 cm. [30+
ref]
• Summary: The only article on soybeans is by J.W.
Hayward, titled “Improved Feed Ingredient Processing,” p.
96-114 (15 ref). Address: Washington, DC.
5743. Teeter, Howard M.; Schneider, Wilma J.; Gast, Lyle
E. Assignors to USDA. 1959. Coating compositions. U.S.
Patent 2,889,309. June 2. 3 p. Application filed 15 Oct. 1956.
[5 ref]
• Summary: These alkali-resistant protective coatings can be
made from soybean oil. Address: Peoria, Illinois.
5744. McKinney, Leonard L.; Weakley, Francis B.; Eldridge,
Arthur C. Assignors to USDA. 1959. S-(1,2-dichlorovinyl)cysteine and method for its preparation. U.S. Patent
2,890,246. June 9. 4 p. Application filed 27 Sept. 1957. [3
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ref]
• Summary: The compound has fungicidal, algaecidal, and
insecticide properties. Soy is mentioned only once
“Example 5: S-(dichlorovinyl)-L-cysteine was tested
on an algaecide. A control flask containing 100 ml. of
water and a second flask containing 100 ml. of 100 p.p.m.
of an aqueous solution of the compound were set at room
temperature (25-30ºC.). To each flask were added traces of
urea, ammonium sulfate, glucose, fish food and soybean
flour as nutrients. Both flasks were then inoculated with 5 ml.
of water which was green with algae growth.
“The two flasks were observed over a period of
one month. The control flask became green with algae
growth within one week and remained green during the
whole month. The second flask containing 100 p.p.m. of
S-(dichlorovinyl)-L-cysteine remained colorless throughout
the whole month demonstrating toxicity to algae.” Address:
1-2. Peoria, Illinois; 3. Morton, Illinois.
5745. Bernard, R.L.; Cartter, J.L. 1959. Steps in developing a
new soybean variety. Soybean Digest. June. p. 24-25.
• Summary: “Soybeans are native to eastern Asia, where
they have been cultivated for over 5,000 years. They were
first introduced into the United States on a large scale about
60 years ago.
“Most early varieties were produced as selections from
these introduced strains. Such varieties as Illini, Dunfield,
Richland, Manchu, Patoka, and the hay types, Wilson and
Virginia, originated in this way.
“The first soybean variety for Illinois developed by
selection following crossing was Chief, selected from the
cross Illini x Manchu and released by the Illinois Agricultural
Experiment Station in 1940. All presently recommended
varieties in Illinois have been selected from crosses.
“First Step: Soybeans are a naturally self-pollinated
crop (less than 1% of the flowers are fertilized with pollen
carried by insects from other plants), and therefore breeding
methods are essentially the same as those used for wheat and
oats.
“The first step in developing an improved variety
is choosing the parents to be used in crossing. The U.S.
Regional Soybean Laboratory, with headquarters located at
the University of Illinois, has a ‘Germ Plasm Bank’ of about
3,000 strains collected mainly from Manchuria, China, and
Japan. Most of these strains are poor in general agronomic
desirability, but many have some outstanding trait, such as
disease resistance or high oil content, that breeders can use in
crosses to improve soybean strains for commercial growing.
These plant introductions are evaluated and made available
to soybean breeders throughout the country.
“Second Step: The next step is making the actual crosspollination. Before natural pollination occurs, the small
flower bud must be opened and the pollen-bearing stamens
removed with a small pointed pair of forceps. Pollen is

then applied from an open flower of another variety with
which the cross is to be made. Many such pollinations are
not successful, but under good conditions about one seed is
obtained for every two or three hand pollinations.
“Sometimes backcrossing is done in cases where it is
desired to transfer such traits as disease resistance or seed
coat color, which are simply inherited and easily evaluated,
to an otherwise excellent variety. The variety is crossed to
any strain with the desired trait, the plant that is produced is
‘back-crossed’ to the variety, and this process is repeated for
several generations.
“Final Step: The final step in producing a new variety
is testing, selecting, and retesting the many different strains
obtained from each cross. In the second generation (F2)
following crossing, individual plants of the segregating
population are selected for such traits as disease resistance,
seed color, and resistance to lodging and shattering. These
plants are classified into maturity groups, and the progeny
of each plant is planted in a row at a location suitable for its
maturity.
“In the F3 generation and again in the F4, the best
appearing plants from the best appearing rows are selected.
Strains from F3 or F4 plants are usually sufficiently uniform
for preliminary yield testing in replicated plots at several
locations in the state.
“In addition to agronomic evaluation, chemical
evaluation is carried on concurrently so that high-yielding
lines have also been evaluated from protein and oil content
and other characteristics that make the variety valuable to
industry.
“After a year or two of testing and possible reselection,
the best strains are entered in regional preliminary tests
and grown at one or two locations in several states to more
thoroughly evaluate their potential performance.
“The best strains from the preliminary tests are entered
in the regional uniform tests, which are grown at 15 to 25
locations throughout the soybean belt.
“These tests show the reaction of the strains to diverse
soil, fertility, and cultural conditions, and their resistance to
lodging and shattering under widely different rainfall and
drought conditions. Detailed information is also obtained
on resistance to diseases occurring in the various sections of
the country. Testing over a wide geographical range makes it
possible to select strains with wide areas of adaptation, and
the relative potential performance of strains in any one area
can be estimated in a shorter time.
“Recommended Varieties: Strains that perform best
under the varied conditions imposed by the uniform tests
are considered for simultaneous increase and release by
interested state experiment stations. Strains are frequently
in as many as 100 tests over 3 to 6 years before being
recommended to farmers. All presently recommended
soybean varieties in Illinois have undergone this method of
evaluation prior to their recommendation. A report of the
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performance of these recommended varieties appears in
Illinois Agricultural Experiment Station Circular 760.
“The table [in the circular], based on data from the
Cooperative Crop Reporting Service, shows the percentage
of the total soybean acreage in Illinois that each soybean
variety occupies. Lincoln was released in 1944 and, partly
because of its higher yield and superior lodging resistance,
rapidly replaced other varieties of comparable maturity. Now
Lincoln has been largely replaced by superior varieties more
recently released.
“No new variety is released for commercial production
unless it has been proved, through extensive testing, to be
superior in one or more characters to existing varieties it
is designed to replace. It takes about 10 years to produce a
soybean variety from the initial cross to the time it is made
available to farmers.
“Variety development has made possible the
establishment and rapid expansion of the soybean as a
grain crop in the Midwest. Present breeding work will aid
in further expanding the crop by increasing production
efficiency and reducing the threat of new diseases.”
A photo shows “U.S. Regional Soybean Laboratory test
plots.” Address: Research Agronomists, ARS, USDA.
5746. Brekke, O.L.; Mustakas, G.C.; Raether, M.C.; Griffin,
E.L. 1959. Flash desolventizer operation to produce soybean
protein flakes. J. of the American Oil Chemists’ Society
36(6):256-60. June. [5 ref]
• Summary: The flash desolventizing process removes
hexane to produce high-quality, essentially undenatured,
soy-bean protein flakes for industrial uses. Address: Northern
Regional Research Lab., Peoria, Illinois.
5747. Brim, Charles A.; Mason, David D. 1959. Estimates
of optimum plot size for soybean yield trials. Agronomy
Journal 51(6):331-34. June. [5 ref]
Address: North Carolina Agric. Exp. Station, Raleigh.
5748. Burch, Thomas A.; Delouche, James C. 1959.
Absorption of water by seeds. Proceedings of the Association
of Official Seed Analysts of North America 49(1):142-50.
June. [16 ref]
Address: Mississippi Agric. Exp. Station, State College.
5749. Park, Joseph K.; Webb, Byron K. 1959. Soybean
harvesting losses in South Carolina. South Carolina
(Clemson) Agricultural Experiment Station, Circular No.
123. 8 p. June.
• Summary: Contents: Foreword. Total seed loss. Pre-harvest
shatter. Cutterbar losses. Losses through the combine.
Combine adjustments and operations. General machine
adjustments. General observations.
A 1958 survey of 62 combines operating in the coastal
plain of South Carolina showed average total harvest losses

of about 9.7%, with 7.8% attributed to the cutting losses
(beans left in the field), 1.4% losses through the combine,
and 0,5% pre-harvest shatter loss. Cutterbar losses included
pods left on the stubble, beans which fell to the ground
shattered by the cutterbar and reel, stalks and branches that
fell to the ground after being cut, and lodged plants that were
not cut. Most of the shattered loss was charged to the action
of the cutterbar. Address: 1. Agricultural Engineer, ARS,
USDA; 2. Asst. Agricultural Engineer, Clemson College.
5750. Pope, L.S.; Urban, K.; Walters, L.E.; Waller, G.
1959. Soybean meal vs. urea supplement, with and without
trace minerals, for fattening yearling steers. Oklahoma
Agricultural Experiment Station, Miscellaneous Publication.
MP-55. p. 115-19. June.
• Summary: Net returns per steer supported the use of
soybean meal. Address: Oklahoma.
5751. Soybean Digest. 1959. USDA’s service award to
McKinney for TESOM work. [Trichloroethylene- extracted
soybean oil meal]. June. p. 10.
• Summary: “In recognition of achievements in research
a Superior Service Award has been conferred by the U.S.
Department of Agriculture on Leonard L. McKinney
of the Northern Regional Research Laboratory, one of
the utilization and development divisions of USDA’s
Agricultural Research Service.
“Citation for the Peoria scientist was presented May 25
by Secretary of Agriculture Ezra Taft Benson during special
ceremonies in Washington, D.C.
“Mr. McKinney, assistant director at the Northern
Laboratory and until recently leader of its protein research
group, received the Department’s Superior Service Award
for developing new commercial derivatives from vegetable
proteins and for discovering what causes toxicity to arise in
proteins during certain types of processing. By identifying,
isolating, and synthesizing the toxic factor, Mr. McKinney
provided new chemical agents for medical research and
information important for processing agricultural products.
“The toxicity of trichloroethylene-extracted soybean
oil meal (TESOM) has plagued soybean processors and
livestock farmers around the world since it was first observed
in Scotland in 1912. Many research workers studied the
problem and decided that modern technology could avoid
whatever altered the blood-forming power of the bone
marrow and caused hemorrhagic aplastic anemia in cattle.
Soybean meal extracted by other means does not have the
toxicity of TESOM.
“Between 1943 and 1950, 11 plants were built in the
United States, one in Italy, and another in Japan to use
trichloroethylene, a non-explosive solvent. High death rates
began to occur again in herds of cattle where TESOM was
fed.
“In 1951, Mr. McKinney postulated the cause of
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TESOM toxicity–a theory that he and his associates finally
proved by chemical synthesis of a cysteine derivative
(DCVC) in 1957. Calves fed extremely small doses of
DCVC developed symptoms identical to those associated
with TESOM poisoning. After 1952 trichlorethylene was no
longer used in the United States as a solvent to extract oil
from soybeans.
“In September 1958 Mr. McKinney was invited by the
Cancer Chemotherapy Center, National Institutes of Health,
to discuss his work with those who had recognized DCVC
as an important lead for health studies and as a chemical
compound that might aid in developing new anticancer
drugs. Various medical schools reported experimental results
with DCVC, particularly when it was used clinically in
certain forms of leukemia. One physician commented, ‘For
the first time, we have an agent for producing controlled
aplastic anemia in animals at will.’
“While solving the TESOM problem, Mr. McKinney
conducted research leading to a new product from corn.
Water-soluble zein was in commercial production within
a year after he described how to process this corn protein
at the 1957 meeting of the Illinois Academy of Science.
Mr. McKinney started research on the chemistry and uses
of proteins in 1937 at the Department’s Regional Soybean
Industrial Products Laboratory in Urbana.”
A photo shows Leonard L. McKinney seated in a
laboratory and wearing a white lab coat.
5752. Williams, Robert R.; McGanity, William J.; Combs,
Gerald F.; Kertesz, Z.I. 1959. A nutrition survey of the
armed forces of the Republic of Korea. J. of Nutrition
68(Supplement 1):1-80. June. See p. 12-13. [42 ref]
• Summary: An endless variety of soups (which are thick
like U.S. stews) are served, mostly in winter; they usually
contain some soy products. Seaweed is a delicacy, used in
cooking or served with soy sauce. A recent survey based
on food disappearance, conducted by the USDA Foreign
Agricultural Service, calculated average civilian calorie
intake at about 2,058 per day, of which 81% comes from
cereals, 5% from meat, fish, eggs, and milk, 4% from
oilseeds, oils and fats, 4% from white and sweet potatoes,
2% from fruits and nuts, 1.6% from vegetables and seaweed,
and 1% from sugar (p. 8).
The typical formula for Korean Army soup, in grams per
man for one meal, is: Cabbage 70, soybean curd [tofu] 30,
soybean mash [probably soybean paste, doen jang] 30, large
white radishes [daikon, Raphanus sativus] 30, red pepper
mash [kochu jang] 10, salt 10, onion 3, melchi (small dried
fish) 2, and red pepper powder 1 (p. 9).
The section titled “Soybeans and soybean products” (p.
12-13) states: “Soybean products are extensively used in
the Korean diet and by the ROK Armed Forces.” Soybean
curd (Japanese: tofu), which is precipitated with calcium
or magnesium salts, is used almost daily in making thick

soups. It is also “fried in deep fat and used in a composite
ROK Army food called ‘seasoned vegetable and bean curd’
containing small fish (12%), soy sauce (23%), bean curd
(25%), seaweed (16%), dry radish (14%), and red pepper,
sugar, and cottonseed oil. This latter product was observed in
one ROK Army mess only.”
Soybean sprouts are a favorite and very nutritious
civilian food in Korea, but their “use in troop feeding is
limited, presumably because of the low germination of the
soybeans available at the time of our visit.”
Fermented soybean sauce is a widely used and nutritious
seasoning.
“Seasoned soybeans are a delicacy much liked by
Koreans and obtained by boiling soybeans in sweetened
soybean sauce. The weight proportions used in the
preparation are said to be cooked and roasted soybeans 70%,
soybean sauce 25%, and sugar 5%.
“Soybean mash [doen jang] and pepper mash [kochu
jang] are fermented foods popular in this part of East Asia.
Barley is cooked. allowed to cool and then treated at about
90ºF for one day with a commercially prepared enzyme
made from Aspergillus oryzae. [i.e., barley koji is made].
The barley is then milled together with cooked soybeans and
salt, and fermented in concrete tanks for about 3 months. The
finished paste-like product is rich in amino acids and protein
and is extensively used directly and in cooking. Pepper
mash is a similar preparation which contains in addition
10% powdered red pepper.” Address: National Institutes of
Health, Bethesda, Maryland.
5753. Ault, Waldo C.; Feuge, Reuben O. Assignors to USDA.
1959. Monoglyceride diacetates. U.S. Patent 2,895,966. July
21. 2 p. Application filed 12 April 1954. [5 ref]
• Summary: This patent is about monoglyceride diacetates
as plasticizer and stabilizers for synthetic resins. Soy is
mentioned 8 times in this patent, usually as “soybean oil
monoglyceride diacetate,” but once as “epoxidized soybean
oil monoglyceride diacetate.”
“In recent years it has been found that epoxidized
natural glycerides such as epoxidized cottonseed oil,
epoxidized soybean oil, epoxidized olive oil, etc., have some
value as plasticizers and, in addition, are excellent stabilizers
for certain synthetic resins. Unfortunately, they suffer the
serious handicap that they have very limited compatibility
with most resins and hence must be blended with large
amounts of other, more compatible, plasticizers.”
Example 3 begins: “A soybean oil monoglyceride
diacetate was prepared by the reaction of soybean oil with
triacetin in the presence of catalytic proportions of sodium
methoxide.”
Note: Soy is mentioned 8 times in this patent, as
“epoxidized soybean oil,” “soybean oil” or “soybean
oil monoglyceride diacetate.” Address: 1. Glenside,
Pennsylvania; 2. New Orleans, Louisiana.
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5754. Feed Situation (Agricultural Marketing Service,
USDA). 1959. Factors influencing soybean meal prices. FDS176. July. p. 21-29.
• Summary: “The rapid growth in the production and use
of soybean meal in livestock and poultry rations has been
an important feature in the feed situation in postwar years.
During the 1958-59 feeding year 9 million tons will be fed,
or about 55 percent of the high-protein feeds consumed by
livestock and poultry. Based on wholesale prices at Decatur
[Illinois], the value of this tonnage would total about 500
million dollars, second only to corn among the many
ingredients purchased for livestock and poultry feeding.
Because of its growing importance, changes in prices of
soybean meal and the forces influencing their movement
have been of increasing interest to feeders, formula feed
manufacturers and others associated with the feed-livestock
economy.
“Studies have been made of the relationship between
prices of soybean meal and a number of economic forces
in the feed-livestock economy which have influenced them
during the postwar years. The results of these studies serve
as a basis for estimating soybean meal prices based on these
factors. The study was limited to the postwar years since
soybean meal was relatively unimportant prior to 1941 and
during the war, price controls and other restrictions were in
effect.
“Three of the many factors considered appear to have
been most important in influencing soybean meal prices:
“1. Total supply of soybean meal.
“2. Prices received by farmers for livestock and
livestock products.
“3. Production of commercial formula feeds.
“In combination, these 3 factors explained 87 percent of
the variation in soybean meal prices.”
Two graphs (p. 22) show “Soybean meal prices and
related factors” (1946-1957). During this time, soybean meal
prices decreased significantly, while the amount of soybean
meal fed and formula feed production both increased steadily
and significantly.
5755. Naffziger, T.R.; Matuszewski, R.S.; Nelson, G.H.;
Clark, T.F. 1959. Agricultural residues as raw materials for
viscose-grade pulp. TAPPI 42(7):609-12. July. (Chem. Abst.
53:22929a). [17 ref]
• Summary: Six agricultural cellulose residues, including
soybean stalks, are studied for yield and chemical
characteristics. The pulps were prepared by a single set of
hydrolysis-digestion conditions in conjunction with a multistage bleach treatment. Pulp prepared from soybean stalks
has properties that limits its use. Address: Northern Regional
Research Lab., Peoria, Illinois.
5756. Hayward, J.W. 1959. Improved feed ingredient

processing. Feedstuffs. Aug. 22. *
Address: Director of Nutrition, Archer-Daniels-Midland Co.
5757. Cowan, John C.; Teeter, Howard M. Assignors to
USDA. 1959. Coating compositions. U.S. Patent 2,901,469.
Aug. 25. 2 p. Application filed 15 Oct. 1956. [7 ref]
• Summary: “This invention relates to protective coating
compositions comprising a vehicle, film-forming ingredient
and a dryer, in particular to the use of homopolymers of
vinyl ethers of long-chain polyunsaturated fatty alcohols as
the film-forming ingredient.”
Note: Soy is mentioned 13 times in this patent, as
“soybean oil,” “soybean alcohols,” “polymers of (or
polymerized) vinyl ethers of soybean alcohols,” “vinyl
esters of soybean fatty acids,” “soybean vinyl ethers,” “the
homopolymer of soybean vinyl ethers” or “conjugated
soybean fatty acids.” Address: Peoria, Illinois.
5758. Demaree, Kenneth D. 1959. The effect of variety on
quality of frozen green soybeans. Soybean Digest. Aug. p.
16-18. [4 ref]
• Summary: Gives more detail than the author’s 1958
abstract. The first tests were conducted in 1955-56. Photos
show: “Soytash,” a mixture of 1 part soybeans and 2 parts
corn. The vegetable soybean plots at the Plant Industry
Station, Beltsville, Maryland. Address: USDA, Agricultural
Marketing Service, Biological Sciences Branch, Quality
Evaluation Section.
5759. Hartwig, E.E. 1959. Hill, a new early maturing
soybean for the South. Soybean Digest. Aug. p. 20-21.
• Summary: Hill is a new high-yielding, shatter resistant,
and disease resistant soybean variety slightly earlier than
Dorman. It will be available for seed producers in 1960
and should be generally available for planting in 1961.
Photos show: Hill soybeans prior to maturity showing pod
development. Mature plants. A map shows the areas to
which Hill is best adapted in New Mexico, Texas, Arkansas,
Missouri, Kentucky, Tennessee, Mississippi, Delaware,
Maryland, Virginia, and North Carolina. Address: Delta
Branch Exp. Station, Stoneville, Mississippi.
5760. Johnson, Ronald R.; Moxon, A.L.; Scott, H.W.;
Bentley, O.G. 1959. Soybean hulls are feed ingredient
for ruminant rations. Ohio Farm and Home Research
44(139):55. July/Aug.
• Summary: The poultry industry now prefers 50 percent
protein soybean oil meal for many of its formula feeds,
especially high energy broiler feeds. This necessitates
removing the soybean hulls, and large quantities are now
available as a by-product. Research is underway at the Ohio
Agricultural Experiment Station to determine the value of
these soybean hulls as an ingredient in ruminant feeds.
The hulls and soybean flakes (hulls flaked by rolling)
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are relatively high in cellulose (about 43%), but his cellulose
is more digestible by ruminants than hay cellulose. The
hulls also contain 10-11% protein which is 85% digestible.
Since they are quite palatable to ruminants, they “should be
excellent as a replacement for screenings, oat hulls or other
mill feeds in mixed feeds for ruminants.”

“Japan Science Review, Biological Sciences, v. 1-7,
1949-1956
“Japan Science Review, Medical Sciences, v. 1-6, No. 1,
1953-1958
“U.S.D.A. Library card catalog, including Plant Science
catalog.” Address: Div. of Bibliography, USDA Library.

5761. Larson, Nellie G. 1959. Soybeans: Some botanical
aspects. A selected list of references, 1930-1958. USDA
Library List No. 67. 24 p. Aug. [774 ref]
• Summary: The references are listed alphabetically by
author under the following three categories: General.
Genetics and breeding. Physiology and biochemistry.
The Preface states: “This bibliography contains selected
references published in English and Japanese during the
years 1930-1958. Titles for Japanese articles are taken in
most cases from the English table of contents or English
summary published in the journal itself. A few came from
abstract journals. Whenever an English summary was
published with the Japanese article, this fact has been
indicated in a note following the citation.
“The references deal primarily with the physiology,
genetics and biochemistry of soybeans, with some material
in the General Section on anatomy, cytology, histology,
morphology, and nomenclature. A few citations to resistance
of soybeans to pests and diseases will be found with the
material on genetics and breeding.
“Information on diseases, varietal trials, cultural and
agronomic practices, food and feed uses, oil and protein
chemistry, and all economic aspects has been omitted. For
the most part, only research and scholarly publications have
been cited. Publications of extension services, and articles in
farm papers and other popular periodicals have been omitted.
“The advice and guidance of Dr. Herbert W. Johnson,
Oilseed and Industrial Crops Research Branch, Agricultural
Research Service, in defining the scope of the bibliography
and in reviewing the subject classification is gratefully
acknowledged.
“All references except those marked with an asterisk (*)
were examined by the compiler.
“”Call numbers following the citations are those of the
Department of Agriculture Library. Abbreviations for the
titles of publications cited are explained in pp. 583-614 of
U.S. Department of Agriculture Miscellaneous Publication
No. 765, List of Serials Currently Received in the Library
of the United States Department of Agriculture as of July 1,
1957. The abbreviation ‘Ref.’ in an entry indicates that the
item contains references to literature.
“Sources Consulted:
“Agricultural Index, v. 5-15, 1928-1958
“Bibliography of Agriculture, v. 1-22, 1942-1958
“Biological Abstracts, v. 22-30, 1948-1956
“Field Crops Abstracts, v. 1-11, 1948-1958
“Herbage Abstracts, v. 1-18, 1931-1948

5762. Soybean Digest. 1959. Some soybean acres planted in
Australia. Aug. p. 42.
• Summary: About 1,500 acres of soybeans have been
planted in Australia this year, according to the USDA
Foreign Agricultural Service. “This is the first commercial
planting of soybean there, although experimental plots have
been grown. A government program is encouraging new
crops, and unofficial reports indicate increasing attention to
oilseed production in order to reduce import needs of fats
and oils.”
Note: This is the 2nd earliest document seen (July 2007)
that gives soybean production or area statistics for Australia,
or for any country in Oceania.
5763. Van Schaik, P.H.; Probst, A.H. 1959. Effect of six
growth regulators on pod set and seed development in
Midwest soybeans. Agronomy Journal 51(8):510-11. Aug. [5
ref]
• Summary: The authors tried several growth regulators
at frequent intervals without success in increasing pod
set. Address: Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
5764. Ichinohe, Minoru. 1959. Studies on the soybean cyst
nematode Heterodera glycines and its injury to soybean
plants in Japan. Plant Disease Reporter, Supplement (USDA)
No. 260. p. 237-48. Sept. 15. Summarized in Soybean
Digest, May 1961, p. 28. [14 ref]
• Summary: 1. Historical review: “The occurrence of the
soybean-cyst nematode in Japan was first recorded by S.
Hori in 1915. According to his report, Hori discovered the
nematode on the roots of a soybean plant which was sent
from Shirakawa, Fukushima Prefecture, where the same
disease had been observed for many years. He noticed that
this nematode was different from the root-knot nematode
which had been well known in Japan at that time, and asked
S. Uchida to identify it. In accordance with S. Uchida’s
identification, Hori referred the nematode to 21 species
closely related to Heterodera schachtii which had been
known as the causal nematode of ‘Sugar-beet sickness’
in Europe. Hori added in his paper that it is necessary to
compare this nematode with Heterodera göttingiana which
attacks pea in Germany.”
“Ichinohe (1952) compared the soybean-cyst nematode
with specimens of other species of Heterodera, and
described it under the name Heterodera glycines...” Address:
Nematologist, National Inst. of Agricultural Sciences, Tokyo,
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Japan.
5765. Cowan, J.C. 1959. Oilseed utilization research.
Chemurgic Digest. Sept. p. 8-13. [33 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
5766. Jones, Chase Breese. 1959. David Breese Jones–a
biographical sketch (October 5, 1879–September 5, 1954). J.
of Nutrition 69(1):9-17. Sept.
• Summary: The best and most complete biography seen
of D.B. Jones. Facing the title page is his full-page portrait
photo. Address: Son of D.B. Jones, Biochemical Research
Lab., The Gillette Safety Razor Co., Boston, Massachusetts.
5767. Marcello, Dominic J. 1959. Soybean Council–What it
is doing in Italy. Soybean Digest. Sept. p. 22-23.
• Summary: “When we met last year, I spoke to you about
the preliminary market development activities carried out
by the Council in Italy, of plans made and goals set. Now
I would like to tell you briefly of results achieved, of what
the Council is currently doing and how things look for the
future. We have endeavored to maintain a dynamic program,
studying trends and taking action deemed necessary to
safeguard our interests.
“As you all know, our market development program was
initiated on the premise that a sizable market existed in Italy
for U.S. soybeans and soybean products, that every effort
should be made to retain and expand this market, that this
aim should be achieved by obtaining the active participation
of the Italian government and the trade.
“In order to implement this program, we have constantly
maintained an excellent working relationship with the
U.S. agricultural attache and his staff. Contacts have
been established with the trade and the appropriate Italian
government ministries, including Agriculture, Foreign Trade
and Commerce and Public Health.
“We have entered into cooperative agreements with
FEDERCONSORZI (Italian Federation of Agricultural
Consortia) and ASSALZOO (National Association of
Livestock Feed Producers), organizations that have as
members the producers of over 90% of all the mixed feed
produced in Italy, 75% of all vegetable oil and 100% of all
the margarine produced. These cooperators have proven their
willingness to actively collaborate by making contributions
toward the implementation of our program substantially
greater than had been projected. Cooperators’ contributions
to June 30, 1959, totaled 40,883,982 lire. Project budget
expenditures to end of June 1959 were 23,226,845 lire.
“That there is an expanding market in Italy for U.S.
soybean products is reflected by a comparison of the
following reported sales to Italy in 1958 and 1959 against
imports made in 1957:
“Soybeans: 858 metric tons in 1957; 20,000 MT in
1958; and 33,000 MT as of June 30, 1959. Soybean meal:

36,000 MT in 1957; 55,000 MT in 1958; and 50,000 MT so
far in June 1959. These are all dollar sales. I will touch on
soybean oil later.
“The various projects included in our program,
which I outlined to you last year, were either successfully
implemented or activated as planned.
“Fairs. Council’s representatives together with
technicians furnished by the Council in cooperation with
FAS [USDA’s Foreign Agricultural Service] and the U.S.
agricultural attache’s office, have participated during 1959 in
fairs and seminars held at Verona, Cagliari, Bologna, Trieste
and Ferrara.
“We will also take part in fairs in Cremona, Alessandria
and Foggia.
“Council’s representatives, including the speaker, have
also taken part in fairs held in Milan, Ravenna and Rome.
“Together with Fred Marti, regional director of the
Council, and Javier de Salas, director of Spain, I attended
the International Association of Seed Crushers Congress
held in Cannes (France) June 1–June 4, where I was given
the opportunity of discussing matters of mutual interest with
the Italian delegation, U.S. and European manufacturers and
trade representatives as well as FAO and U.S. Department
of Agriculture representatives. Among other things, I was
able to ascertain that the use of soybean oil would shortly be
introduced in Italy in the manufacture of Gradina margarine.
A feed demonstration project was inaugurated.
This project was initiated for the purpose of showing
the advantages of using soybean meal in poultry and
livestock feeding. Upon the arrival of J. Robert Smyth,
who was assigned by the Council and FAS to assist in
the establishment of demonstration centters, and after
discussions were held with our cooperators, visits were
made to prospective demonstration centers at Padova, Jesi,
Modena, Rovigo, Lodi and Eboli. Plans of a proposed center
to be built by Fratelli Petrucci, a member of ASSALZOO,
at a cost of approximately $40,000 at Bastia Umbria, were
reviewed.
“The following program was agreed on and initiated:
“FEDERCONSORZI’s poultry demonstration program
will be under the direction of Raffaele Quilici, director of
the Ministry of Agriculture’s Rovigo Poultry Experimental
Station. (FEDERCONSORZI is furnishing funds to employ a
graduate assistant to Professor Quilici.)
“The main center has been established at Rovigo with
substations at Jesi, Padova and Modena.
“ASSALZOO’s poultry demonstration program will be
under the direction of Gino Bianchi.
“The first center has been established by Luigi Pezzullo
at Eboli under the supervision of Dott. Agr. Ugo Milanesi.
“It has been agreed that all experiments and
demonstrations will be conducted in accordance
with management practices and feeding formulas
recommended and furnished by Professor Smyth and
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that FEDERCONSORZI and ASSALZOO will supply at
their own expense, all necessary buildings, installations,
equipment, poultry, feed and personnel.
“On June 30, the Soybean Council of America held its
first regional meeting at the Savoy Excelsior Hotel in Trieste.
This meeting was chaired by Howard L. Roach, president
of the Council, and Dr. Marti. The persons in attendance
were as follows: Robert D. Harrison, consultant to the
Commodity Credit Corp., U.S. Department of Agriculture;
Robert G. Houghtlin, president of the National Soybean
Processors Association and secretary of the Soybean Council
of America; Harold L. Koeller, U.S. agricultural attache,
Belgrade (Yugoslavia); Paul J. Findlen, assistant agricultural
attache, Rome; Ernest G. Moore, director information
division, Agricultural Research Service, USDA; Lee
McElroy, representative Grain Sorghum Processors Assn.,
Amarillo, Texas; Robert D. O’Neill, trade fair manager,
USDA; Lou Menna, U.S. Embassy, Rome; Javier de Salas,
director for Spain, Soybean Council; and Dominic J.
Marcello, director for Italy, Soybean Council.
“Feed Conference: As a result of the outstanding success
attained by the first mixed feed conference held in May of
last year, ASSALZOO sponsored in collaboration with the
Soybean Council a second mixed feed conference on May
25 to May 29, at the Instituto Sperimentale Zootecnico di
Roma (Livestock Experimental Station), Tormancina, under
the direction of Bartolo Maymone, director of the Livestock
Experimental Station. The attendance this year, which was
larger than last year, numbered about 100 technicians and
mixed feed producers, all members of the ASSALZOO
Association.
“The Council made available for this conference two
U.S. technicians, Professor Smyth and Joe W. Jones, both of
whom were in Italy on Fair assignments.
“Several American as well as Italian speakers alternated
in delivering technical papers over the conference period.
“May 26 was designated as Soya Day and the entire
day dedicated to discussions on soybeans, soybean meal and
soybean oil.
“In view of the fact that Russian and other European
soybean meals are quoted on the market at prices from $3 to
$5 less per ton than U.S. meal, this meeting was chosen to
point out and stress the advantages offered by U.S. processed
meal as compared with processing methods employed by
others which justified the difference in the cost of U.S. meal.
The speaker, as well as our visiting technicians, dwelt on this
subject. I was able to point out that inasmuch as the members
of this organization are producing high quality mixed feed
which contains U.S. soybean meal, this should be made
known to customers by printing the fact on the tags affixed to
feed bags.
“Result: We have been notified by ASSALZOO
headquarters that the practice suggested is being carried out
by its members. Several of the mixed feed producers have

sent in samples of their new tags which contain, among the
ingredients listed, “Farina Americana di soya” (American
soybean meal).
“As you know, the problem of marketing oil other
than olive oil is quite a difficult one in Italy, both from the
political as well as the economic standpoint. However, our
job is clear: fill the gap between Italian olive oil production
and the total oil needs of the Italian people. In 1957 and 1958
we had a P. L. 480 program whereby the Italian government
purchased approximately 32,000 tons of soybean oil
each year. In 1959, with the assistance of FAS and the
agricultural attache, the Italian government was able to
obtain an allocation of $6 million under sec. 402 for soybean
oil purchases which have just been made for delivery in
September 1959.” Continued. Address: Director General for
Italy, Soybean Council of America, Rome, Italy.
5768. Peier, J. Dale; Gilliand, C.B. 1959. Capacity and
processing trends in the fats and oils industry. Marketing
Research Report (USDA Agricultural Marketing Service) No.
360. 43 p. Sept. [13 ref]
• Summary: “This report brings up to date information
pertaining to the processing of soybeans, cottonseed, and
flaxseed contained in ‘Processing of the Three Major
Oilseeds,’ Marketing Research Report No. 58, published by
this department in April 1954.”
Contents: Summary. Introduction. Vegetable oilseeds:
Soybeans (Location and type of soybean oil mills, soybean
oil mill operations, crushing capacity of soybean oil mills).
Cottonseed (Changes in cottonseed processing industry,
cottonseed oil mill operations, location of cottonseed
oil mills, cottonseed processed by method of extraction,
cottonseed oil mill processing capacity). Flaxseed (Linseed
oil mill operations).
Refining and other processing of vegetable and animal
fats and oils: Refining, other processing.
Vegetable and animal fats used in the production
of edible products: Margarine, shortening, other edible
products.
“Summary: Increases in the production of soybeans,
decreases in the production of cottonseed, and fluctuations in
the production of flaxseed have prompted oilseed processors
to adjust their operations. Between the 1952-53 and 195758 seasons, there were increases of 53.1 and 6.3 percent,
respectively, in the quantities of soybeans and flaxseed
processed, while the quantity of cottonseed processed
decreased 22.4 percent. The total quantity of these oilseeds
processed increased about 18 percent. Refiners of vegetable
and animal oils and manufacturers using these oils in their
products appear to have more than enough capacity to absorb
the increase in production.
“The major change in the oilseed processing industry
since 1952-53 has been a reduction of 20 percent in the
number of mills processing soybeans. Eighty-seven of the
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139 active soybean mills processed soybeans exclusively in
1957-58, the remaining 52 being primarily cottonseed and
flaxseed oil mills processing soybeans after their supply
of cottonseed or flaxseed had been exhausted. These mills
processed about 354 million bushels of soybeans in 1957-58.
Of this quantity, 93 percent was processed by the solvent
method of extraction. This was a 2 percent decrease during
that season below the 1956-57 percentage, but a 7 percent
increase in processing by the solvent extraction method since
the 1952-53 season. The remaining 7 percent was processed
by the screw-press and hydraulic methods of extraction.
“The average crude oil yield per ton of soybeans
processed by the various methods was: Solvent extraction,
362 pounds; screw-press and hydraulic, 300 pounds. The
U.S. average for all methods was 358 pounds per ton of
soybeans.
“The 1957-58 processing capacity for the soybean
industry was estimated at 453 million bushels. Of this
estimated capacity, 78 percent, or about 354 million bushels,
was utilized For the 1957-58 season, there were in the
United States 222 active cottonseed mills which processed
4.2 million tons of cottonseed. Of this amount, 13 percent
was processed by the hydraulic method, 58 percent by the
screw-press method, and the remaining 29 percent by the
solvent method. Cottonseed processed by solvent extraction
increased approximately 2 percent for that season over 1956-

57, and 8 percent over the 1952-53 season.
“During the 1957-58 season, the cottonseed industry
utilized approximately 45 percent of its estimated
9.4-million-ton processing capacity. The average crude oil
yield per ton of cottonseed processed during that season by
the different methods was: Solvent extraction, 376 pounds;
screw-press, 327 pounds; and hydraulic, 308 pounds. The
United States average oil yield for all methods was 339
pounds.
“Eleven mills processed 765,000 tons of flaxseed. Oil
yield per ton of flaxseed processed by different methods was:
Screw-press, 674 pounds; solvent extraction, 710 pounds.
The United States average for both methods was 699 pounds
of crude linseed oil per ton. During the 1957-58 season, the
flaxseed industry utilized approximately 63 percent of its
estimated 1,218,000-ton crushing capacity.
“The vegetable and animal fats and oils refining
industry, composed of 126 plants located in 28 States
in 1956-57, had an estimated refining capacity of 8.9
billion pounds. Soybean and cottonseed oil accounted for
approximately three-fourths of all the oil refined. Eighty
percent of the 3.4 billion pounds of soybean oil and
approximately 76 percent of the 1.9 billion pounds of crude
cottonseed oil was refined. The soybean and cottonseed oil
that was not refined was accounted for as losses in refining,
crude oil used in the manufacture of industrial products,
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exports, and ending stocks.
“Before refined vegetable and animal oils are used
in finished products, they generally undergo secondary
processing such as bleaching, hydrogenation, deodorizing,
and winterizing. Hydrogenation is one of the more important
processes, and during the 1956-57 season about 1.8 billion
pounds of vegetable and animal oils were hydrogenated.
The margarine and shortening industries, two of the
largest users of vegetable oils, have estimated annual
capacities of 1,877 and 2,525 million pounds. Of these two
capacities, approximately 77 and 72 percent were utilized
during the 1956-57 season. Soybean and cottonseed oils
accounted for 93 percent of the total oil used in margarine.
“For many years, cottonseed oil was the major oil used
in margarine. However, in 1950, soybean oil became the
major oil used in this product and during the 1956 season it
accounted for 68 percent of the total oil used in margarine.
“The major change taking place in the shortening
industry is in the relationship of ingredients used in this
consumer product. In 1948, soybean and cottonseed oils
accounted for 74 percent of the oil used in shortening. Since
1948, the use of animal fats in shortening has been steadily
increasing and the use of soybean and cottonseed oils
decreasing. By 1957, soybean and cottonseed oils accounted
for 59 percent of the total oil used in this product.
“Manufacture of edible products other than margarine
and shortening in 1956-57 had an oil consumption capacity
of approximately 1.5 billion pounds. Winterized and
deodorized oils accounted for over half of this amount, and
the remainder included other vegetable and animal oils that
had been refined or further processed.
“The industry using vegetable and animal fats and oils
in the production of inedible products had a consumption
capacity of approximately 4 billion pounds in 1956-57. Of
the total of oils used in the various segments of the inedible
products industry, inedible tallow and grease accounted for
approximately 43 percent. Linseed was next in importance,
accounting for 15 percent, followed by coconut, 11 percent;
soybean, 7 percent; and tall oil, 6 percent. The remaining 18
percent comprises other vegetable and animal fats and oils.
Vegetable and animal fats used in the production of
inedible products. A graph (p. 8) titled “Soybeans crushed,
by method of processing,” shows the number of bushels
processed by solvent extraction, screw press, or hydraulic
press, from 1935 to 1957. Hydraulic press remained the least
important; its crush peaked in about 1942 at about 30 million
bushels, and it has disappeared by about 1952. Screw presses
had the largest crush from 1935 to about 1948; their crush
peaked at about 125 million bushels in 1944 and 1946, after
which it rapidly decreased. Solvent extraction passed screw
presses in about 1948 to become the dominant processing
technology.
A graph (p. 35) titled “Proportions of various fats and
oils used in margarine,” shows that in 1950 soybean oil

passed cottonseed oil as the leading oil in margarine.
A graph (p. 37) titled “Proportion of various fats and
oils used in shortenings” [1937-1958] shows that in 1948
soybean oil passed cottonseed oil to become the leading
oil, a position it continued to enjoy throughout the rest of
this period. Address: Agricultural Economists, Marketing
Research Div., Agricultural Marketing Service, USDA,
Washington, DC.
5769. Smith, Allan K. 1959. Research on the increasing use
of U.S. soybeans in Japan. Soybean Digest. Sept. p. 62-65.
• Summary: “In 1956 the American Soybean Association
in collaboration with the Foreign Agricultural Service
of the U.S. Department of Agriculture started a market
development program on soybeans in Japan.”
Late in 1957 Dr. Smith “spent 2 months in Japan
studying the products and processes where U.S. soybeans are
competing with Japanese and communist Chinese beans.”
He found that the traditional foods of Japan are processed
from whole soybeans, whereas in the USA the use of whole
soybeans has, until recently, “received no commercial
recognition for food, feed, or industrial application. Also the
traditional food processors of Japan value the protein more
highly than the oil which is the reverse of the emphasis in
this country.”
The results of Dr. Smith’s investigations were published
in April 1958 under the title “Use of United States soybeans
in Japan.” “The problems raised by the Japanese are briefly
summarized as follows: 1–Composition: It was generally
stated that Japanese soybeans are higher in protein than our
soybeans. 2–U.S. soybeans are slower to absorb water than
Japanese beans and absorb water unevenly. 3–Our soybeans
cook unevenly and consequently they may not support
uniform fermentation. 4–Products from U.S. soybeans are
darker in color than those made from Japanese soybeans. 5–
Food products from U.S. beans do not have as good a flavor
as from Japanese soybeans. 6–The Japanese do not like the
amount of foreign matter, split and broken beans, and other
crop material in U.S. soybeans.
Following Dr. Smith’s investigation in Japan, a research
project was initiated at the Northern Regional Research
Laboratory in Peoria, Illinois. The immediate objectives of
the project are: 1–To investigate the reported differences
between U.S. and Japanese soybeans and to evaluate their
significance. 2–To compare approximately 30 U.S. and
6 Japanese soybean varieties in miso and tofu, two most
important Japanese foods, and to determine which U.S.
varieties are suitable for making these foods. 3–To study the
processing methods used by the Japanese and to modify their
processes for better adaption [adaptation] of our soybeans to
their use...
“Two Japanese scientists, Tokuji Watanabe and Kazuo
Shibasaki, accepted invitations to come to the Northern
Laboratory to work on these projects.”
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In the 9 months that Dr. Shibasaki and Mr. Watanabe
spent at the NRRL they made progress on all the 6 problems
listed, though the project is still underway. They found two
U.S. soybean varieties, Jackson and Lee, that make tofu
very similar to that made from Japanese soybeans. Other
promising varieties are Blackhawk, Comet, Dorman, Ottawa,
Mandarin, and Acme.
“Composition: It was reported, and generally assumed
to be true, that Japanese soybeans were higher in protein
and lower in oil than U.S. soybeans. We have accumulated
data (all on a moisture-free basis) to determine whether this
report is true. Table 1 shows the protein and oil content of
eight Japanese soybean varieties grown in various parts of
Japan during 1957 or 1958. The name often indicates the
area grown: Aomori, Hokkaido Akita, Kumamoto, Miyagi,
Nagano, Hagi-Dani, Hokuho, and White Hilum Iwate. These
8 Japanese varieties contained an average of 40.5% protein
and 17.2% oil in 1957 and 42.3% protein and 16.8% oil in
1959.
Table 2 shows the protein and oil content of 15 U.S. [and
Canadian] soybean varieties grown in various parts of the
USA during 1956, 1957 or 1958: Acme, Adams, Blackhawk,
Chippewa, Clark, Comet-1, Comet-2, Dorman, Dortchsoy,
Harosoy, Hawkeye, Jackson, Lee, Lincoln, and Norchief.
These 15 U.S. varieties contained, on average, 41.8% protein
in 1956, 40.1% in 1957, and 40.7% protein and 20.2% oil in
1958. Comparing these two tables, Dr. Smith concludes that
U.S. and Japanese soybeans contain about the same amount
of protein, but that U.S. field-type soybeans contain about
3.7% more oil than Japanese soybeans.
Table 3 shows the maturity group, protein and
oil content, and weight in grams of 100 seeds for 33
recommended U.S. and Canadian varieties. This data is
based on Cooperative Uniform Soybean Tests. These 33
varieties are grown in all the major soybean growing areas
of the USA; Groups 00 to IV inclusive are grown in the
North Central States, approximately north of Cairo, Illinois,
to northern Minnesota; groups V to VIII inclusive are
grown south of Cairo. The 33 varieties, sorted by ascending
maturity group, and within each group alphabetically by
varietal name are: Acme (00, Canadian), Crest, Flambeau,
Capital (0), Comet, Grant, Mandarin, Norchief, Blackhawk
(I), Chippewa, Adams (II), Harosoy, Hawkeye, Lindarin,
Ford (III), Lincoln, Shelby, Clark (IV), Perry, Scott, Wabash,
Dorman (V), Dortchsoy, S-100, Hood (VI), Ogden, CNS4 (VII), Jackson, Lee, Bienville (VIII), Improved Pelican,
J.E.W. 45 [Wannamaker], and Yelanda. This table shows that
the oil content increases slightly as one moves from north to
south
Smith then discusses garden- or vegetable-type
soybeans. “U.S. vegetable soybeans: There is no clear
definition for distinguishing the field-type from the gardentype beans. The distinctive features of the garden beans are
in their superiority in flavor, texture, and ease of cooking–

properties that make them preferred for food use... Most of
our so-called vegetable-type soybeans we are growing in this
country are Japanese garden varieties that came directly from
that country; the Kim and Kanrich were developed in this
country. Serious disadvantages of garden-type beans which
restrict production are the tendency to shatter from the pods
when ripe and the consequent large loss with mechanical
harvesting... the yields of some varieties are also lower than
for field beans. It has been stated frequently that the gardentype bean is higher in protein and lower in oil than the field
type.
Table 4 shows the protein, oil, weight of 100 seeds
in grams and hilum color for 14 “garden-type soybeans”
on a dry basis. The source of the data for all the varieties
except Kanrich, Kim, and Easycook is the University of
Illinois Bulletin 453 by J.W. Lloyd and W.L. Burlison 1939
[“Eighteen varieties of edible soybeans: Their adaptability,
acceptability, culture and characteristics”]. “For these data
the protein values are no higher than for present-day field
types and the oil values are only 0.77% lower” than typical
field types soybeans shown in table 3. The weight in grams
of 100 seeds, in descending order of seed weight and size,
is as follows: Hokkaido 31.9, Funk Delicious 31.7, Willomi
31.1, Jogun 29.9, Emperor 29.7, Giant Green 29.4, Kim 28.7,
Imperial 28.4, Kanrich 27.3, Fuji 25.9, Illington 25.9, Higan
23.4, Bansei 21.2, and Easycook 16.2.
Conclusion: It “appears that claims for high protein
values for garden type soybeans may be exaggerated.” A
portrait photo shows A.K. Smith.
Note 1. This is the earliest document seen (Dec. 1998)
concerning the breeding or selection of soybean varieties for
food use–in this case tofu for Japan.
Note 2. This is the earliest English-language document
seen (June 2009) that contains the term “garden-type
soybeans” or “vegetable-type soybeans.” The two terms
as synonyms. Address: Northern Regional Research Lab.,
Peoria, Illinois.
5770. Soybean Digest. 1959. Father of U.S. soy crop passes.
W.J. Morse. Sept. p. 75.
• Summary: “William J. Morse, age 75, who had better claim
than any other man to the title of founder of the soybean crop
industry, died of a cerebral hemorrhage early in the morning
of July 30 [1959] at his home in Eastchester, N.Y.
“Mr. Morse was known throughout the world an
particularly in the United States and the Far East for his
work in soybean development in the U.S. Department of
Agriculture.
“He was one of the founders of the American Soybean
Association and three times president. He was one of the
first men to be elected an honorary life member of the
Association.
“He was born in Lowville, N.Y., and attended Lowville
Academy, then received his BSA from Cornell University
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[Ithaca, New York].
“Mr. Morse went to USDA in 1907 just at the time
the Bureau of Plant Industry was making plans to carry on
research in the growing of soybeans.
“The plant, introduced from time to time from China,
Manchuria, Korea, Japan, and other parts of Asia, had been
known here for a century, but had increased to only a few
thousand bushels a year. Now, after the long period of search
and research, it is one of the nation’s leading crops, totaling
over half a billion bushels a year.
“Thirty years ago, after having put in 22 years of
research in the Department, Mr. Morse spent 2 years
exploring for soybeans and other crop plants in China,
Japan, Korea, and Manchuria. He returned with hundreds of
varieties, many of which contributed to the improvement of
strains already here.
“By his development work he supplied the country
with varieties suitable for various localities, increased the
oil content of some–a big factor in the industrial use of
this crop–and made other varieties better for food use. He
stimulated the development of the vegetable soybean in this
country. The soybean had been little more than a curiosity
until research in USDA, largely by Mr. Morse, led the way
to making it the important food, feed, and industrial crop of
today.
“In 1947 USDA gave him a Superior Service Award.
“He published more than 75 bulletins and articles on
soybeans and was co-author of The Soybean, published in
1923 and in print until very recently.
“Burial was at Mt. Hope Cemetery, Hastings-onHudson, N.Y. He is survived by a sister, Gladys H. Morse,
Lowville, N.Y.; a daughter, Mrs. Walter A. Thalman,
Eastchester, N.Y., and three grandchildren.
“Mrs. Morse died last Dec. 23.”
A large, excellent portrait photo (taken in the 1940s)
shows William Morse in his later years.
5771. Spilsbury, Calvin C. 1959. West Africa’s fats and oils
industry. USDA Foreign Agricultural Service. FAS-M 62. 42
p. Sept. Summarized as “West African soybean production is
down” in Soybean Digest, Dec. 1959, p. 28. [9 ref]
• Summary: “Soybeans in West Africa are grown mainly in
the Tiv areas of Benue Province. They are also grown in the
provinces of Kabba and Zaria, and the Jos Plateau region.
In the Tiv areas where soybeans are grown in rotation, they
are planted on land that is just being taken out of fallow or
following millet in July or August.
“At Samaru, an effort is being made to introduce new
high-yielding varieties of soybeans. Imported varieties are
being studied, including some U.S. varieties. As present peracre yields are low, expansion of the crop will be modest
until high-yielding varieties are developed.
“Soybean production for export has expanded rapidly
since 1950, but production of the 1959 crop was down

considerably.” Address: Fats & Oils Div., USDA, FAS.
5772. Watanabe, Tokuji; Shibasaki, Kazuo. 1959. Japanese
scientists look at U.S. soybeans: Most difficulties of U.S.
soybeans in Japan arise from a difference in usage in the two
countries, and from our harvesting methods. Soybean Digest.
Sept. p. 66-68.

• Summary: “We are very glad to have this opportunity to
speak to you about the use of U.S. soybeans for food uses
in Japan. We are members of the Japanese government
food research organization and at home we work for the
soybean food industry. We are glad to cooperate with the
U.S. Department of Agriculture and the American Soybean
Association in improving the use of your beans for Japan.
Japan imports large quantities of soybeans as they are a very
important source of protein and oil for our people.
“Soybeans in Japan: It is indeed reasonable that the
Japanese government should plan to increase the available
protein by about 1 million metric tons in the next 10 years
for the purpose of increasing the protein in the diet of its
people. The significance of soybeans in the Japanese diet
is indicated in that this plan shall include a 40% increase in
daily consumption of soybeans.
“It is well known that the soybean is very rich in oil
and protein, but it is not easy to digest after normal cooking
because of its hard cell wall structure. Cooking, roasting,
or grinding does not overcome this difficulty satisfactorily.
However, the Japanese traditional soybean foods, some
of which were adopted from China in ancient time, are
easily digested. The hard texture of soybeans is partially
digested by enzymes produced by microorganisms as in
the fermentation of miso, natto, and shoyu. In making tofu
and frozen tofu the indigestible seedcoat and cell walls
are removed during processing. The beany flavors are
completely removed in these products. Japanese people get
10% to 15% of their daily protein from soybean foods. They
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have a longtime custom of using these foods with cooked
rice. These foods are not only nutritious, but are also very
suitable for use with cooked rice. As long as Japan uses
rice as a staple food, she will need these traditional soybean
foods as supplements. The recent consumption of soybeans
in Japan is about 1.3 to 1.4 million metric tons per year. Over
half of this amount is used in traditional foods. Miso, tofu,
and shoyu each consume in the range of 250,000 to 300,000
metric tons (9 to 11 million bushels) of soybeans a year.
Although the consumption of these foods per capita has not
yet recovered to the levels before War II, total consumption
has increased in recent years. It is true that Japan wants more
soybeans.
“U.S. Soybeans for Japan: Now we know that the total
amount of soybeans exported to Japan from your country last
year is about 670,000 metric tons (25 million bushels) which
is the largest to date. This amount is much more than the
total produced in our country. This might have been caused
partially by stopping of trade between Japan and China but
also by increasing demand for soybeans in our country. A.K.
Smith of the Northern Regional Laboratory [NRRL, Peoria.
Illinois], who conducted an investigation in Japan in 1957,
has already reported that U.S. soybeans are used in Japan
mainly for oil extractions and not for food. One reason is the
attitude of Japanese food processors toward U.S. soybeans.
What we can say about U.S. soybeans exported to Japan is
perhaps repetition of the remarks by Dr. Smith. Because the
discontent by the processors has an important bearing on
their use of your soybeans, we cannot emphasize the point
too much.
“Japanese Soybean Foods: Before we speak about
U.S. soybeans. we believe it may be more useful to outline
for you the processing of whole soybeans by the two most
important Japanese soybean food products. miso and tofu.
Miso is the fermented product made from cooked whole
beans and rice which has been inoculated with Aspergillus
oryzae. The soaked soybeans are cooked for 1 to 2 hours to
make them reasonably soft and then mixed with molded rice,
salt, and water.
“Resulting mixtures are packed in wooden or cement
vessels for fermentation. The product is light, medium, or
sometimes deep brown in color and is used in about 10 times
its weight of water to flavor and improve the nutritional
value of soup.
“We believe you understand that soybeans for making
miso must have certain requirements, for instance, they
should be free of foreign matter, contain few cracked beans,
be even in size and light in color, absorb water uniformly,
and soften easily on cooking.
“Tofu, which is another important soybean food product,
is made from soybean milk by precipitating the protein
and oil with a calcium salt. Soaked: soybeans are crushed
by grinding, are cooked and them filtered to give soybean
milk. A calcium-sulfate suspension is added to the milk to

coagulate the protein. Coagulated curd is molded in wooden
boxes to make a rectangular cake of soft white tofu.
“Soybeans for tofu also have certain requirements,
whites include absence of foreign matter and cracked beans,
evenness of size, uniform water absorption, high protein
solubility, and in the final product good texture, and a light
color.
“Problem for Japanese Foods: Now we wish to speak of
the principal complaints made by Japanese food processors
about U.S. soybeans, These are foreign matter, cracked
beans, difficulty in absorption of water and cooking,
difference of flavor, and color of final products.
“We have found while in this country that the foreign
matter in U.S. soybeans, which may be much more than for
those raised in Japan, results from your large-scale farming
and system of mechanical harvesting. This is the greatest
problem in Japan for the food processors. The fact that we
use soybeans for food rather than animal feed is enough to
explain this problem.
“Many Japanese food processors are accustomed
to using only clean domestic soybeans. If they use U.S.
soybeans, they must purchase new expensive cleaning
equipment, otherwise they remove foreign matter by
ineffective hand picking.” Address: Dep. of Agriculture and
Forestry, Tokyo.
5773. Orr, Richard. 1959. Day by day on the farm: Plan
attack on soybean pest. Chicago Daily Tribune. Oct. 2. p. A3.
5774. Cowan, J.C.; Witham, W.C. 1959. Recent progress in
soybean utilization research. Soybean Digest. Oct. p. 14-15.
[10 ref]
• Summary: Contents: Introduction. Flavor stability.
Industrial products. Vinyl ethers. Table 1 shows properties of
4 new vinyl ether copolymer films. Aldehyde oils (recently
“ozone has become increasingly more available through
improved technology for its production”). Soybean oil meal
(focuses on water-soluble minor proteins; research has found
that the meal contains 13 such proteins).
Portrait photos show J.C. Cowan and W.C. Whitham.
Address: Northern Regional Research Lab., Peoria, Illinois.
5775. Doughty, Harland N. 1959. Evaluating soybeans by
dielectric analysis and other methods. Marketing Research
Report (USDA Agricultural Marketing Service) No. 367. 36
p. Oct. [4 ref]
• Summary: “On the basis of two years of field testing
of the dielectric method of determining the oil content of
soybeans, it is concluded that further modifications of test
equipment and procedure are needed before this method can
be generally used and accepted by the trade.
“The dielectric method has the advantages of being
simple, relatively low in cost, and capable of an accuracy
in measuring oil content similar to that which this study
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shows can be obtained by estimating oil content from the
present grade factors. Furthermore, the dielectric method
provides a specific reading of oil content, whereas estimating
oil content on the basis of grade factors requires the use of
estimating formulas which would be cumbersome to employ
in commercial practice.
“On the other hand, further research now in progress
is expected to result in the development of an improved
dielectric oil tester yielding results under commercial
conditions approximating the relatively high degree of
accuracy of the standard gravimetric method generally
accepted by the trade. Then it might be considered
economically feasible to use the modified dielectric method
for determining oil content as an adjunct to the soybean
grade standards, to provide a mechanism for more equitable
pricing of this commodity.
“Though the oil content is a major value-determinant
of soybeans, the Official Grain Standards used in grading
soybeans do not take oil content into account. Meal content
of soybeans also affects their value, but since it generally
varies less than oil content and is worth less per pound, the
variation in soybean product value is indicated principally by
variation in soybean oil content.
“The primary purposes of this study were, first, to
examine the feasibility of improving the grading of soybeans
by using the rapid dielectric method to determine oil content,
and, second, to indicate the costs of using this method
and the effects its use might have on producer prices for
soybeans.” Address: Agricultural economist, Marketing
Research Div., Agricultural marketing Service, USDA,
Washington, DC.
5776. Stern, Vernon M.; Smith, R.F.; Van den Bosch, R.;
Hagen, K.S. 1959. The integrated control concept. Hilgardia
29(2):81-101. Oct. [89* ref]
Address: 1. Entomology, Citrus Exp. Station, Riverside,
California. 1. Assoc. Prof. of Entomology, Univ. of
California, Berkeley.
5777. Caviness, C.E.; Smith, P.E. 1959. Effect of different
dates and rates of planting soybeans. Arkansas Agricultural
Experiment Station, Report Series. No. 88. 19 p. Nov. [2 ref]
• Summary: Introduction: Location and plan of experiments,
weather conditions. Results: Effects of planting date on
yield, plant height as influenced by planting date, maturity as
affected by planting date, lodging as influenced by planting
date, seed quality as influenced by planting date, effects
of rates of planting. Summary and conclusions. Address:
Agronomy Dep., Univ. of Arkansas, Fayetteville, Arkansas.
5778. Haynes, J.L.; Johnson, W.H.; Stringfield, G.H. 1959.
Planting methods for improved stands of corn and soyabeans
on clay and silt-loam soils. Agronomy Journal 51(11):64042. Nov.

Address: 1. Prof. of Agronomy; 2. Asst. Prof. of Agricultural
Engineering. Both: Ohio Agric. Exp. Station; 3. Agronomist,
Crops Research Div., ARS, USDA.
5779. Howell, Robert W.; Collins, F.I.; Sedgwick, V.E. 1959.
Respiration of soybean seeds as related to weathering losses
during ripening. Agronomy Journal 51(11):677-79. Nov. [16
ref]
• Summary: This is publication No. 325 of the U.S. Regional
Soybean Laboratory, Urbana, Illinois. Address: 1. Plant
Physiologist; 2. Chemist; 3. Physical Science Aid. All: Crops
Research Div., ARS, USDA.
5780. Klosterman, Earle W.; Moxon, A.L.; Cahill, V.R. 1959.
Effect of stilbestrol and amount of corn silage in the ration
upon the protein requirement of fattening steer calves. J. of
Animal Science 18:1243-49. Nov. [16 ref]
• Summary: The effects of stilbestrol implantation were
studied. “Ground ear corn” and “soybean oil meal” were part
of the basic diet fed to steer calves. “Protein requirement,
as measured by rate of gain and carcass grade, was not
significantly influenced by stilbestrol.” Address: Ohio Agric.
Exp. Station, Wooster.
5781. Wolf, W.J.; Briggs, D.R. 1959. Purification and
characterization of the 11S component of soybean proteins.
Archives of Biochemistry and Biophysics 85(1):186-99. Nov.
[25 ref]
• Summary: “Studies on the cold-insoluble fraction of
soybean proteins indicate that it consists principally of a
component having a sedimentation constant of about 11S
which is capable of forming disulfide polymers and of
dissociating into subunits.” Address: Dep. of Agricultural
Biochemistry, Univ. of Minnesota, St. Paul.
5782. Schumacher, Edwin F.; Moses, James N. Assignors
to Devoe & Reynolds Company, Inc. (New York). 1959.
Paint compositions. U.S. Patent 2,915,411. Dec. 1. 8 p.
Application filed 8 March 1957. 12 photos. [10 ref]
• Summary: “This invention relates generally to pigmented
coating compositions. In one of its aspects, the invention
pertains to coating compositions for use as exterior paints or
primers particularly adapted for poor paint-holding woods.
In other of its aspects, the invention relates to a finish coat
which is especially suited for use with said primer, thus
providing a two coat system.
“It is known that the ability of woods to take paint
depends upon the inherent characteristics of the wood, woods
being classified in five groups with reference to paint-holding
properties by the U.S. Department of Agriculture Forest
Products Laboratory. Group I, for example, includes woods
such as cedars and redwood, on which paints perform well,
known as good paint-holding woods. Group IV, on the other
hand, includes poor paint-holding woods, such as Southern
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yellow pine and Douglas fir, beech, birch, the gums, maple
of the hard woods and western larch of the soft woods, as
well as flat grain cuts of better paint-holding woods. Group
V includes woods of large pores such as ash and oak which
require wood filler.”
Note: Soy is mentioned 34 times in this patent,
especially as “esters of soybean oil acids” or “pentaerythritol
esters of soybean oil acids” or “soybean oil fatty acids.”
Address: Louisville, Kentucky.
5783. Rackis, Joseph J.; Sasame, H.A.; Anderson, R.L.;
Smith, A.K. 1959. Chromatography of soybean proteins.
I. Fractionation of whey proteins on diethylaminoethylcellulose. J. of the American Chemical Society 81(23):626570. Dec. 5. [28 ref]
• Summary: Describes a method for the chromatographic
separation of soybean whey proteins on a cellulose ionexchange adsorbent using both analytical and preparative
isolation procedures. Address: Northern Regional Research
Lab., Peoria, Illinois.
5784. Agronomy Journal. 1959. William J. Morse [Obituary].
51(12):767. Dec.
• Summary: “William J. Morse, 75, who had better claim
than any other man to the title of founder of the soybean
industry in the U.S., died July 30 at his home in Eastchester,
New York.”
He was one of the founders of the American Soybean
Association, three times its president, and the first man to be
elected an honorary life member of the Association.
He was born in Lowville, New York, attended Lowville
Academy, then graduated with a B.S.A. degree from Cornell
University.
“He was a long-time member of the American Society
of Agronomy and was active in its affairs. He was elected a
Fellow in 1946.”
5785. Collins, F.I.; Sedgwick, V.E. 1959. Fatty acid
composition of several varieties of soybeans. J. of the
American Oil Chemists’ Society 36(12):641-44. Dec. [10 ref]
• Summary: Fatty acid composition of soybean oil of 18
important varieties from 43 locations of the U.S. ranged from
about 5% to 11% in linolenic, 43% to 56% in linoleic, 15%
to 33% in oleic, and 11% to 26% in saturated acids. Address:
Crops Research Div., USDA ARS, Urbana, Illinois.
5786. Higdon, W.T.; Marshall, C.E. 1959. The uptake of
Ca and K by young soybean plants. Missouri Agricultural
Experiment Station, Research Bulletin No. 716. 28 p. Dec.
[23 ref]
• Summary: “Introduction: It has long been recognized that
the uptake of major metallic nutrient elements of plants is
affected and perhaps even governed by relationships between
their concentrations or activities in nutrient media. This

calcium [Ca] affects potassium [K] uptake and vice versa.”
Address: Columbia, Missouri.
5787. Todhunter, Elizabeth Neige. 1959. The story of
nutrition. Yearbook of Agriculture (USDA) p. 7-22. For the
year 1959. [3 ref]
• Summary: A concise yet brilliant history of nutrition
(with a little emphasis on the United States) by one of the
experts in this field. It begins: “This is the story of man’s
long search for exact knowledge of the food his body needs.
It is a story of laboratories, experiments, failures, successes,
and discoveries. It is even more a story of men and women
with curiosity, ideas, persistence, and a driving desire to help
people live better.
“It is a story of a fight against ignorance and
superstitions and the strange ideas people always have had–
now, too!–about the things they eat.
“It is an old story that could begin with the first man and
the little he knew beyond the fact that he liked to eat.
“It is, though, primarily a story of accomplishments in
this century–indeed, in the last few years; a story so new that
it is far from its end.
“Although for centuries people tried to solve some of
their problems of what to eat and how much and why, they
made little progress until chemistry was well developed and
we could analyze foods and know what they are made of.
We also had to wait until physiology became a science that
could provide understanding of the human body and how it
functions. We needed as well the contributions of physics,
medicine, agriculture, and biology.
“Because it is a ‘new’ science, then, let us begin with the
man who has been called ‘the father of American nutrition’
and later go back to the men and ideas that preceded him–for
nutrition, like every science and almost every other great
development, has been built on things that went before.
“Wilbur Olin Atwater was born in 1844 in Johnstown,
New York. He attended the University of Vermont and
Wesleyan University in Middletown, Connecticut. For his
thesis for his doctor’s degree at Yale University in 1869
he–for the first time in this country–used modern methods
to analyze corn fodder. He went to Europe in 1869 to study
agricultural and physiological chemistry at the Universities
of Leipzig and Berlin. When the first experiment station in
the United States was established at Middletown in 1875,
he became its first director. He later became director of the
Connecticut Agricultural Experiment Station at Storrs when
it was organized in 1887.
“His studies on the acquisition of atmospheric nitrogen
by plants and on the composition of feeds, begun several
years earlier, he continued as part of the work at Storrs
during the 14 years he was director. These investigations led
to his interest in the composition of man’s food.
“Dr. Atwater made a series of analyses of fish for the
United States Fish Commission and of the flesh of domestic
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animals for the Smithsonian Institution between 1879 and
1883. He conducted studies of the dietaries of people in
Massachusetts and Canada.
“Dr. Atwater returned to Europe in 1887. He worked
in the laboratory in Munich where Carl Voit was doing
outstanding work in studies of respiration–the exchange of
gases between the blood and the tissues–and calorimetry,
the measurement of heat, the first steps toward quantitative
knowledge of nutritional requirements.
“Another American student who worked in Dr. Voit’s
laboratory was Graham Lusk, who brought back with him a
small model of a calorimeter Voit had made and later built
others at Cornell University Medical College in New York
City for studies with dogs and children. We shall come back
to Dr. Voit later.
“Dr. Atwater also returned to this country inspired to
do further calorimetry studies at Wesleyan University. With
his coworkers be built a calorimeter for studies on man and
designed a bomb calorimeter for measurement of caloric
value of foods. He made adjustment for the indigestible
fraction in food and the incomplete oxidation of protein in
the body and gave the values, widely used ever since, of 4,
9, 4 Calories per gram of carbohydrate, fat, and protein in a
mixed diet.
“The Congress in 1894 appropriated 10 thousand dollars
‘to enable the Secretary of Agriculture to investigate and
report upon the nutritive value of the various articles and
commodities used for human food, with special suggestion
of full, wholesome, and edible rations less wasteful and
more economical than those in common use.’ This work
was assigned to the Office of Experiment Stations under
Dr. Atwater, who was designated ‘chief of nutrition
investigations.’
“From that time forward, biochemists, nutritionists,
home economists, and investigators in animal and poultry
husbandry at agricultural experiment stations throughout
the country have steadily and continuously helped build the
newer knowledge of nutrition.
“Headquarters for the work were established at
Middletown, and Dr. Atwater was made chief. He and his
colleagues investigated the diets of hundreds of persons of
different occupations and compared the results of similar
studies in other countries. They made many experiments
with men on digestion and carried on special studies of the
nutritive value of cereals, meats, vegetables, fruit, and nuts
and the effects of cooking and other forms of preparation on
nutritive values.
“He and his coworkers demonstrated that the amount of
heat–energy–a person develops during a given period is the
amount that can be derived from the energy liberated in the
oxidation of food materials during the period.
“Dr. Atwater studied digestibility of food, made
numerous dietary studies, and analyzed many foods. He
prepared in 1896 the famous Bulletin 28 of the United States

Department of Agriculture. It was the first extensive table of
food values ever prepared in this country.
“Atwater sought to find what was the best and most
economical diet for man. At that time only protein and
Calories, as supplied by fat and carbohydrate, were
considered of importance, and such foods as green, leafy
vegetables and fruit were regarded as expensive purchases or
luxuries.
“A chapter Dr. Atwater wrote for the 1894 Yearbook of
Agriculture has meaning for us today. I quote a few sentences
from it:...” Address: Dean, School of Home Economics,
Univ. of Alabama, Tuscaloosa, AL.
5788. Hamblen, M.L.; Slack, D.A. 1959. Factors influencing
the emergence of larvae from cysts of Heterodera glycines
Ichinohe. Cyst development, condition and variability.
Phytopathology 49:317. *
Address: North Carolina Agric. Exp. Station, Raleigh, North
Carolina.
5789. Borthwick, H.A. 1959. Photoperiodic control of
flowering. In: Robert B. Withrow, ed. 1959. Photoperiodism
and Related Phenomena in Plants and Animals: Proceedings
of the Conference on Photoperiodism. Washington, DC:
American Assoc. for the Advancement of Science. xvii + 903
p. See p. 275-287. [15 ref]
Address: Agricultural Research Service, United States Dep.
of Agriculture, Beltsville, Maryland.
5790. Cavanagh, Helen M. 1959. The miracle bean
(Document part). In: Helen M. Cavanagh. 1959. Seed, Soil
and Science: The Story of Eugene D. Funk. Chicago, Illinois:
Lakeside Press, R.R. Donnelley & Sons Co. xii + 544 p. See
p. 349-77, 503-05 (Notes). Chap. 26. 22 cm. [92 endnotes]
• Summary: This chapter is about Funk Bros.’s work with
soybeans. “As part of its field seed business, Funk Bros. sold
soybeans for feed purposes as early as 1903... Eugene was
among the early advocates of increased planting of soybeans
in the early nineteen twenties... Eugene Funk watched with
growing attention a mill operated by George Brett and I.C.
Bradley at Chicago Heights, Illinois. This mill processed
soybeans in 1919 with an expeller plant... Through the efforts
of Otto Eisenschiml of Chicago four tanks of oil produced in
1921 were sold...
“E.D. Funk, Sr. described the coming of the soybean to
the farming system of corn, oats, wheat and clover rotations
in the Central Corn Belt as follows: ‘Once in a life time! Yes,
only once in the annals of crop production has our agronomy
experienced anything like the Soybean... Oats fell in acreage
before it. Corn and wheat were challenged as cash income
crops. Even in the realm of soil building, it threatened
established legumes.’ At Funk Farms acreages were turned
over to producing seed to meet the demand. Over 2,000
bushels of their crop were hand picked in 1921 to obtain
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every possible pound of pure merchantable beans.”
In 1924 Gene Funk, Sr., established a soybean
processing plant in Bloomington. It started in the fall of that
year, with two expellers and a capacity of 300-350 bushels
per day. During its first year, the plant operated for about
5 months and processed approximately 20,000 bushels of
soybeans. The company showed a profit in 1925, following a
loss during the first year. By 1929 the plant had a capacity of
800 bushels/day. I.C. Bradley came to the Funks as manager
of their soybean mill.
Concerning the origins of the Peoria Plan (p. 352): “A
second step in the expansion of soybean production was
possible because of leadership in central Illinois. There was
a need for meal on the part of the Grange League Federation
organization of New York. The acquaintanceship of H.G.
Atwood of American Milling Company of Peoria with James
A. McConnell of G.L.F. on the one hand and with Funk
Bros. of Bloomington on the other, facilitated a discussion
of the problem. I.C. Bradley stated that he and Eugene Funk
interested Atwood in an idea sometimes attributed originally
to American Milling Company. It is fair to say that Funk
and Bradley did as much to initiate the introduction of a
guaranteed price as anyone. Without Eugene Funk’s initiative
and knowledge of agricultural conditions a combination of
cooperative leadership might not have resulted. H.H. Miller
also provided able guidance for this program. It is also fair
to say that without Atwood and McConnell the plan would
not have succeeded. The American Milling Company placed
in operation an unused factory in Peoria where I.C. Bradley
helped to install machinery to remove oil and grind soybean
cake into meal. The decision of G.L.F. to buy meal for the
New York Milkshed created a wide market. A guaranteed
price of $1.35 per bushel was offered up to a total of a
million bushels in 1928 to 1,500 Illinois farmers for beans
by Funk Bros. of Bloomington, by the American Milling
Company of Peoria and by Cooperative G.L.F. Incorporated.
The G.L.F. Shareholder (Jan. 1929, p. 27) stated that their
organization realized that prospective supplies would be
inadequate, and knew that a protein shortage would be costly
to G.L.F. patrons. They, therefore, entered he agreement to
secure a supply of protein with the dairy feed market as its
primary outlet. The source was the farms of Illinois and the
product was soybeans. The Illinois College of Agriculture,
the Farm Bureau and the Prairie Farmer cooperated.
“The final decision regarding the guarantee for the 1928
crop was made at a meeting in Urbana of fifteen county farm
advisors, representatives of Funk Bros. and of the American
Milling Company. A committee of three was named to draw
up the agreements. I.C. Bradley commented many years
later:
“’We solicited the aid of the late Mr. H.G. Atwood,
President of American Milling Co., at that time, which
later became Allied Mills, Inc. His first reaction was in this
response... “The farmers are our customers. His stock needs

protein. He should produce it.” That was the “Spark Plus” for
the beginning of a new and great industry. He said we will
take all of the meal your plant can produce.’”
Note: Endnote #22 (p. 519) states that the American
Milling Co. received signed contracts for 32,000 acres by
May 1, 1928 and 50,000 acres by October, 1928.
“A.E. Wand of Staley’s attended the Urbana meeting.
He left with word that he would urge them to join but he
apparently was not instrumental in gaining this action.
However, Staley continued to provide a market for beans and
was increasingly interested in the development of this crop.
“The million bushel limit in 1928 was considered
adequate. Only one-half that amount was offered to mills in
the area during the previous season. The 1927 U.S.A. crop
was 2,288,000 bushels. About three-fourths of this amount
was used for feed and for purposes other than for milling.
The guaranteed price in 1928 of $1.35 per bushel was for
No. 2 grade beans and was considered satisfactory by the
farmers. Under the agreement, if the farmer negotiated to
grow beans he was not compelled to ship to either of the
participating companies if others offered higher prices.
Agreements for 1928 in order to stimulate production were
made in terms of acres instead of bushels. [Endnote #25 (p.
519): “Contracting mills received contract and non contract
beans on the same basis. Contract buyers were compelled
to take nearly 40 per cent more beans than intended.”]
Strictly speaking, this announcement was a guarantee, not
a contract.” J.A. Waring, who came to work for Funk Bros.
in 1927 after many years experience in the grain business,
handled the paper and contracts for the program in 1928
from the office of Funk Bros. He recalled (Jan. 1956) that
most of the contracts of the three companies were mailed
from the Funk office.
“The legume project of the University of Illinois
during the season 1928 placed its chief emphasis on the
soybean. This program was composed of two parts: (1) To
standardize better adapted varieties through publicity and
field demonstration; (2) To assist in supplying a satisfactory
market for surplus seed and for beans of lower quality.”
The three companies who used nearly all of the crop
were interested for different reasons: (1) Funk Bros. for
production of oil and meal from soybeans; (2) The American
Milling Company for production of soybean meal and; (3)
The G.L.F. Exchange as the largest buyer of soybean meal
in the United States. Deliveries reached 650,000 bushels in
Peoria and 350,000 at Funk Bros. in December when the
million bushels were received.
“Better varieties of beans were used: Manchu, a good
yielder with a high oil content and the Illini which stood
better than other varieties. Grading also was important.
Probably 90 percent of the farmers were satisfied with the
agreement.”
“The manufacturers were equally pleased.”
This chapter also notes: “A new wooden elevator with
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a capacity of 40,000 bushels was constructed by Funk Bros.
near the warehouse during the fall of 1928. On the morning
of March 12, 1929 with the elevator about two-thirds
full, fire destroyed the structure. Some [soy] beans were
destroyed, and many more were water soaked. Arrangements
were made with Allied Mills of Peoria to dry the beans...
Fortunately the full amount of the insurance was paid. This
was indeed a disheartening moment in the development of
the soybean business at Funk Bros. Decision to proceed with
the construction of a concrete elevator of 140,000 bushel
capacity followed almost immediately” (p. 360-61).
Also discusses: I.C. Bradley, who became manager
of the Funk Mill at Taylorville (p. 361). The Soybean
Marketing Association, which held its first meeting on 7
Dec. 1929 (p. 361, 363-67). Soybean standards, announced
by the USDA in 1925 (p. 362). The National Soybean Oil
Manufacturers Association, which held its organizational
meeting on 21 May 1930 (p. 362-63). The formation of Soya
Products, a company run jointly by Funk Bros. and Allied
Mills (p. 367). I.F. Laucks Inc., which used soybean flour
to produce a waterproof glue (p. 368). Dr. W.L. Burlison
(p. 369, 373). Early use of soybean meal in mixed feeds (p.
370). The big 1936 Farm Chemurgic Council meeting in
Detroit and Dearborn, Michigan; Eugene Funk, Sr. spoke
(p. 370). Henry Ford’s work with soybeans (p. 370). E.D.
Funk, Jr. is chairman of the Edible Soybean Committee of
the National Soybean Processors Association from 19391947 (p. 372-73). Dr. Earl Sieveking of Funk Bros. develops
“edible soybeans,” especially Funk’s Delicious (p. 373).
Other popular varieties of “vegetable soybeans” were Giant
Green, Bansei, and Hokkaido (p. 373-74). Expansion of the
Funk Bros. soybean processing plant; capacity reached 4,350
bushels/day in 1944 (p. 374-75). Acquisition of new French
solvent extractor, which begins operation in Jan. 1952 (p.
375-76). The largest users of Funk’s soybean meal included
Ralston Purina, Allied Mills, Arcady Farms, and Hales and
Hunter. Major buyers of Funk’s crude or unrefined soybean
oil included Procter & Gamble, Lever Bros., Glidden, Swift
& Co., and Anderson-Clayton (p. 377).
This chapter concludes: “The decision by Funk Bros. to
install the soybean mill in 1924 gave greater diversification
to the seed business. It is an interesting fact in agricultural
history that the sudden rise of the soybean to prominence
as a cash crop in the 1920’s and 1930’s paralleled the
spectacular advancement in hybrid corn. Eugene D. Funk
was a recognized leader in the expanding development of
both crops essential to the well being of many Americans.
Again Gene Funk led in an effort to better conditions for the
farmers in the Corn Belt.” (p. 374-75).
Photos show: (1) Eugene D. Funk, wearing a cowboy
hat and necktie, standing tall by tall corn (opposite the title
page). (2) Aerial view of the Funk Bros. Seed Co., and side
view of the Research Center, both Bloomington, Illinois (p.
324). Address: Bloomington, Illinois.

5791. Downs, R.J. 1959. Photocontrol of vegetative growth.
In: Robert B. Withrow, ed. 1959. Photoperiodism and
Related Phenomena in Plants and Animals: Proceedings
of the Conference on Photoperiodism. Washington, DC:
American Assoc. for the Advancement of Science. xvii + 903
p. See p. 129-35. [8 ref]
• Summary: Herbaceous plants, such as the soybean (Biloxi
and Agate varieties), are able to make elongative growth
over a wider range of photoperiods than many woody
plants. Soybeans produced longer internodes when the
plants entered the dark period with the pigment system
predominantly in the red-absorbing form; that is under
incandescent supplemental light.
Table 2 shows the effect of photoperiod length and kind
of supplemental light on growth of tomato and soybean
plants. The two photoperiods are 12 hours and 16 hours.
The two types of light are incandescent and fluorescent. For
each soybean variety is given the number of nodes and the
stem length. Address: Agricultural Research Service, USDA,
Beltsville, Maryland.
5792. Brown, J.C.; Tiffin, L.O. 1960. Iron chlorosis in
soybeans as related to the genotype of rootstock: 2. A
relationship between susceptibility to chlorosis and capacity
to absorb iron from iron chelate. Soil Science 89(1):8-15.
Jan. [11 ref]
Address: USDA Agricultural Research Service, Beltsville,
Maryland.
5793. Dufek, E.J.; Awl, R.A.; Gast, L.E.; Cowan, J.C.;
Teeter, H.M. 1960. Reactions of unsaturated fatty alcohols.
VII. Polymerization of vinyl ethers catalyzed by stannic and
ferric chlorides. J. of the American Oil Chemists’ Society
37(1):37-40. Jan. [10 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
5794. Pendleton, J.W. 1960. Gearing up for narrow-row
soybeans. Illinois Agricultural Experiment Station, Circular
No. 813. 8 p. Jan.
• Summary: Contents: Want to harvest more beans per acre?
Then grow more rows per acre. How to plant: Grain drill,
beet or bean planter, adapted corn planter. How to cultivate:
Regular cultivator, beer or bean cultivator. Harvesting (no
machinery changes are needed). Analyze your situation:
Inventory, calculate, consider, compare.
“Research by the Illinois College of Agriculture shows
that soybeans grown in narrow rows (21 to 28 inches)
average 15 percent more in yield than soybeans grown in
40-inch rows.” Address: Assoc. Prof. of Agronomy, Urbana,
Illinois.
5795. Scholfield, C.R.; Nowakowska, J.; Dutton, H.J. 1960.
Preparation of pure fatty acid methyl esters by countercurrent
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distribution. J. of the American Oil Chemists’ Society
37(1):27-30. Jan. [11 ref]
• Summary: Soybean methyl esters included. Address:
Northern Regional Research Lab., Peoria, Illinois.
5796. Soybean Digest. 1960. Soybean Council of America,
Inc.: Council-FAS in first global contract. Jan. p. 24-25.
Cover story.
• Summary: “The first export market development
project ever written on a global basis for any commodity
organization was approved and signed by USDA’s Foreign
Agricultural Service and the Soybean Council of America,
Inc., in Washington [DC] the last of January.
“Considered a major breakthrough for the soybean
industry, the agreement designates over 40 countries for
market development work utilizing foreign currencies
acquired by USDA.
“The agreement gives the Council the mechanism with
which to use foreign currency, obtained through the sale of

surplus U.S. agricultural commodities, to develop markets
for U.S. soybeans and soybean products in all parts of the
globe. Regional offices will be established in South America,
India and Italy and other possible locations.
“Signing the contract were Howard L. Roach, Soybean
Council president, and Max Myers, FAS administrator.
“Basically, the agreement calls for 16 areas of
exploratory work looking toward expansion of markets for
soybeans and soybean products in the countries where the
project will operate. Included will be studies and surveys to
determine the factors restricting U.S. exports. Regulations
of the various countries which affect the sale of oilseed
products will be published. Foreign buyers will be assisted
in obtaining soybeans and soybean products of the quality
desired and in solving technical and sales problems in
utilizing U.S. beans. Usage will be promoted at the consumer
level through such efforts and demonstrations and seminars.
Exchange of ideas, knowledge and technical information
and experience between U.S. and foreign industries will be
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encouraged. There will be close coordination between the
Council and FAS on all projects.
“Countries in which market development work will be
permitted using foreign currencies under the new global
contract include Austria, Belgium, Brazil, British Guiana,
Burma, Chile, Colombia, Cuba, Denmark, Ecuador,
Egypt, Finland, France, Greece, Hong Kong, India, Iran,
Ireland, Israel, Italy, Lebanon, Malaya, Mexico, Morocco,
Netherlands, Norway, Pakistan, Peru, Poland, Portugal,
Saudi Arabia, Singapore, Spain, Surinam, Sweden, Thailand,
Turkey, United Kingdom, Venezuela, West Germany, West
Indies Federation and Yugoslavia.
“The signing of the global contract is the culmination
of 5 years of pioneering work in developing export markets
by the American Soybean Association and the Soybean
Council of America, Inc. During the past year the Council
has been making intensive surveys of the market potentials
for U.S. soybeans and products in many parts of the world,
looking toward market development programs in many of the
countries. The first export market program on oilseeds ever
undertaken jointly by the U.S. Department of Agriculture and
a commodity group was sponsored by FAS and the American
Soybean Association in Japan, beginning early in 1956. The
program is still active with the Japanese American Soybean
Institute as the operating agency. Japan is the leading foreign
market for U.S. soybeans, and imported over 36 million
bushels in the last marketing year.
“The Soybean Council of America was organized in
1956 to further expand the markets for soybeans and soybean
products. The first market development projects under the
sponsorship of the Council and FAS followed the next year,
in Spain and Italy.
“The Council now has active market development
projects in Israel, Germany, Egypt, Chile, Ecuador and
Colombia, in addition to Spain and Italy.
“The Cover Picture: The men in the picture were present
at the signing in Washington, D.C., of the historic global
contract that assures market development projects for U.S.
soybeans and soybean products in 42 countries.
“Standing left to right, John Sawyer, London, Ohio,
Council director and past president of the American Soybean
Association; Volorus H. Hougen, director foreign marketing
branch, fats and oils division, Foreign Agricultural Service;
Carle G. Simcox, Assumption, Illinois, Council director and
president of the American Soybean Association; Robert G.
Houghtlin, Chicago, Council secretary; and Geo. M. Strayer,
Hudson, Iowa, executive director of the Council.
“Seated, left to right, Max Myers, administrator FAS;
Howard L. Roach, Plainfield, Iowa, Council president; and
Walter W. Sikes, director fats and oils division, FAS.
Photos show: (1) At the New Delhi World Agricultural
Fair (India), visitors learn how shortening is made in a U.S.
plant from Javier de Salas, of Madrid, Spain. De Salas,
who is assistant director for Europe and the Near East for

the Soybean Council of America, Inc., was in charge of the
Council’s booth at the fair. A model of a U.S. vegetable oil
refinery and processing plant is in the foreground. (2) C.R.
Weber, in charge of New Delhi exhibit. (3) R.G. Spears, in
charge of Council’s exhibit in Bombay. (4) Don E. Edson
will represent U.S. soybean industry at Verona, Italy, fair.
(5) Mrs. Indira Gandhi, daughter of India’s Prime Minister
Nehru, is shown the U.S. soybean exhibit by Javier de Salas
of the Soybean Council.
5797. Terrill, Robert L. 1960. Production, processing, and
utilization of soybeans and soybean products. Cereal Science
Today 5(1):8-12. Jan. [10 ref]
• Summary: Soybeans are fourth in terms of production
among American grain crops, surpassed by only corn, oats,
and wheat. Major varieties include–in the Midwest: Adams,
Chippewa, Clark, Harosoy, and Hawkeye; in the South:
Dorman, Jackson, Lee, and Ogden. “Many state experiment
stations as well as the U.S. Soybean Laboratory at Urbana,
Illinois, have participated in the extensive and extremely
effective agronomic program which has widely extended
growing areas and increased yields.”
SOM is soybean oil meal. “Various types of mechanical
pressing were once important, but comparatively few
soybeans are so processed today except in the South, where
they are sometimes crushed at local cottonseed expeller
plants... Some plants are equipped to manufacture soyflour,
to isolate protein, and even to manufacture adhesives.”
“Total consumption of protein meal has increased to
nearly 3 times the prewar average and now stands at over 10
million tons; soybean oil meal comprises about 70% of this
total.”
Substantial quantities of soyflour are used in foods for
human consumption in the United States. About 114,000 tons
were produced in 1956. There are 3 principle types available
for human consumption: 1. Full-fat soyflour. 2. Low-fat
soyflour. 3. Defatted soyflour. Protein content rages from 42
to 52%. The flour is used in a variety of foods–pet foods,
doughnut and waffle mixes, sausages, bread, etc. Soybean
flour and isolated protein has important industrial uses,
principally as adhesives, paper coatings, etc.
“Although the industrial nonfood uses of soybean oil
make up only a small portion of the total consumption, they
must not be considered unimportant... Soybean oil-modified
alkyd resins are now of great importance in the coatings
industry, and a research breakthrough could easily double the
current industrial use of 300-plus million pounds.
“Many other soybean products have important and
sizable uses. For example, some 25 to 35 million pounds of
soybean lecithin is produced annually and finds its way into
foods, cosmetics, and even paint.”
Photos show: Spencer Kellogg’s soybean storage plant
(elevator with 19 concrete silos on one side) at Bellevue. A
continuous solvent extraction plant. Address: Vice President,
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Spencer Kellogg and Sons, Inc., Buffalo, New York.
5798. Choudhury, R. Basu Roy; Arnold, Lionel K. 1960. The
determination of the neutral oil content of crude vegetable
oils. J. of the American Oil Chemists’ Society 37(2):87-88.
Feb. [3 ref]
• Summary: Three methods are generally used to determine
the refining loss of crude vegetable oil: acetone-insoluble,
Wesson, and chromatographic. A new method has been
developed based on the silicic acid column chromatographic
method. It is tested here on soybean oil. Given amounts
of neutral oil were recovered from samples of soybean oil
by different volumes of wash chloroform. Address: Iowa
Engineering Exp. Station, Iowa State Univ. of Science &
Technology, Ames, IA.
5799. Mustakas, G.C.; Raether, M.C.; Griffin, E.L. 1960.
Improved process for the preparation of conjugated
soybean and lower alkyl vinyl ether copolymers by flash
polymerization. J. of the American Oil Chemists’ Society
37(2):68-72. Feb. [9 ref]
• Summary: Baked films obtained were hard and wrinklefree and showed good resistance to acids, alkalies, and
ordinary solvents. Address: Northern Regional Research
Lab., Peoria, Illinois.

In 1959 Japan imported an estimated 35 million bushels
of U.S. soybeans, almost 10 times the quantity imported in
1950. “About half the soybeans used in Japan are eaten as
traditional foods, most of which are made in processes that
begin with whole soybeans... Recognizing that Japanese
whole-bean processors use limited amounts of our soybeans,
Dr. Smith recommended studies of U.S. beans in Japanese
food processes. The work began at the Northern Utilization
Research and Development Division [NRRL] in Peoria,
Illinois Research on miso was performed by Dr. Hesseltine,
NRRL microbiologist, working with Kazuo Shibasaki, on
leave from Tohoku University, Sendai, Japan. Research on
tofu was conducted by Dr. Smith and A.M. Nash of Peoria,
working with Tokuji Watanabe, on leave from the Japanese
Ministry of Agriculture and Forestry.
“Japanese processors say our beans absorb water, cook,
and ferment more unevenly than their own. They also object
to foreign matter, split and broken beans, and other crop
material in our beans and to the color and ‘beany’ flavor of
products made from them... U.S. soybeans, introduced from
the Orient, have for 25 years been bred for yield, oil content,
pest resistance, and similar characteristics but not for food
processes that begin with whole beans–about half the total
use in Japan.”

5801. Renner, Ruth; Hill, F.W. 1960. Studies of the effect
of heat treatment on the metabolizable energy value of
soybeans and extracted soybean flakes for the chick. J. of
Nutrition 70(2):219-25. Feb. [18 ref]
• Summary: “The beneficial effect of moist heat on the
nutritive value of soybeans and soybean-oil meal for
chickens, rats and other monogastric species is well
established. A major part of the beneficial effect is due to
the inactivation of one or more trypsin inhibitors.” For the
rat, the destruction of another heat-labile substance (soyin)
is also necessary. Address: Dep. of Poultry Husbandry and
Agric. Exp. Station, Cornell Univ., Ithaca, New York.

5803. Cotton Gin and Oil Mill Press. 1960. USDA research
with Japanese foods shows promise for U.S. soybeans: May
mean greater exports. 61(6):65. March 19.
• Summary: U.S. soybeans are not widely used in Japanese
food processes that start with whole beans–even though total
Japanese imports of U.S. soybeans in 1959 were estimated at
35 million bushels–almost ten times as many as imported in
1950. Recognizing this, Dr. A.K. Smith of the Agricultural
Research Service, recommended studies of U.S. soybeans in
Japanese food processes at the Northern Utilization Research
and Development Division, Peoria, Illinois. About half of
the soybean used in Japan are eaten as traditional foods, and
the other half are crushed to make oil and meal. Most U.S.
soybeans are crushed. About 20% of the soybeans are used to
make miso.
Dr. Clifford Hesseltine and Dr. Kazuo Shibasaki
developed a new miso process in which the soybeans are
cracked into grits. A photo shows Dr. Tokuji Watanabe (on
leave from Japan’s Ministry of Agriculture) and A.M. Nash
of the Northern Division as they work with typical Japanese
equipment and study the process of making tofu from U.S.
soybeans.

5802. Soybean Digest. 1960. USDA research may put more
U.S. soybeans in Japanese foods. Feb. p. 20-21.
• Summary: Photos show: (1) A.K. Smith, NRRL chemist,
and Tokuji Watanabe, visiting Japanese scientist, examining
a cake of tofu. (2) Watanabe wet-grinding soybeans to be
used in making tofu.

5804. American Soybean Association. 1960. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 144 p
Advertisers’ index. 22 cm.
• Summary: Contents: American Soybean Association.
Japanese American Soybean Institute. National Soybean
Processors Association. Soybean Council of America.

5800. Mustakas, G.C.; Raether, M.C.; Griffin, E.L. 1960.
Preparation of vinyl ether monomers from conjugated
soybean alcohol. J. of the American Oil Chemists’ Society
37(2):100-03. Feb. [6 ref]
• Summary: New processing method for the polymerization
of vinyl ether monomers from conjugated soybean fatty
alcohol described. Address: Northern Regional Research
Lab., Peoria, Illinois.
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Midsouth Soybean and Grain Shippers Association. Ontario
Soya-Bean Growers’ Marketing Board. U.S. Department
of Agriculture: Agronomic Research (ARS [Agricultural
Research Service]), Disease Research, Entomological
Research, Utilization Research and Development (Northern
Utilization Division [NRRL], Eastern, Southern, Western),
Marketing Research.
Tables: (1) World soybean production. (2) Canadian
soybean production. (3) Soybean production, utilization
and value, 1936-1959 Canada. (4) Soybean crushings in
Canada. (5) Soybean production–United States (with acreage
and yield), 1924-1959. (6) U.S. Soybean production by
states (1959). (7) U.S. soybean production, supply, and
utilization (incl. exports, carryover), 1924-1959. (8) U.S.
soybean production, acreage, and yield by state, 1924-1959.
(9) U.S. soybeans: Inspected receipts. (10) U.S. soybeans–
supply and distribution, 1952-1959 (1,000 bushels). (11)
U.S. Soybean oil meal and cake production, supply and
utilization, 1924-1959 (1,000 tons). (12) Soybean oil, meal
and cake production and stocks by states, 1955-1958. (13)
Oilseed cake a meals, supply and distribution, Oct. 1950-59.
Incl. soybean, cottonseed, linseed, peanut, copra, total. (14)
Production of protein concentrates (cake and meal), 193741 (avg.) to 1951-59. Incl. soybean, linseed, cottonseed,
copra, gluten feed and meal, tankage and meat scraps, fish
cake and meal, dried milk products (dried and concentrated
skim milk, buttermilk, and whey used for animal feed),
other milk products (fed on farms), total. Note: In 195354,395,000 tons of dried milk products were fed to animals.
(15) U.S. soy flour production. (16) Production and exports
of soy flour and grits (incl. full fat, low fat, and defatted
products, exported commercially or to military). (17)
Production of mellorine [frozen dessert where vegetable oil
replaces butterfat], 1953-59, by month. (18) U.S. fats and
oils production, 1937-41 (avg.) to 1959. Incl. Butter, lard,
edible beef fats, total edible animal fats, corn oil, cottonseed,
edible olive oil, peanut oil, soybean oil, total edible vegetable
oils, inedible oils. (19) Soybean oil utilization, 1931-1959
(million lb). Incl. Foods: Margarine, shortening, other, total,
Non-food products: Soap, paint & varnish, other drying
oil products, miscellaneous, loss, total, total domestic
disappearance. (20) Same as No. 19 but in percentages.
(21) Utilization of soybean products, 1955-56 to 195859. Incl. meal and oil: Livestock feed, industrial, fertilizer,
export; from 1955 to 1959, use of soybean oil meal as a
fertilizer was negligible, whereas 2.5 to 3.9% was exported.
(22) Prices of U.S. soybeans, by month and season average,
1923-1959. (23) Same as No. 22 but only for No. 1 yellow:
Chicago, Illinois country shipping points, Minneapolis. (24)
Same as No. 21 but soybeans for crushing, No. 2 yellow.
(25) Value of U.S. soybean crop, 1925-59 (thousand dollars)
in these states: Total USA, Illinois, Iowa, Indiana, Ohio,
Missouri, Minnesota. (26) Soybean price support operations,
1932-33 to 1959-60. Started in 1941-42 and has continued to

the present, with a peak of $2.56 per bushel in 1953-55. (27)
Price spread, soybeans and end products, 1945-1958. Spread
between price received by farmers and value of products.
(28) Prices of U.S. soybean oil meal (44% protein), 19291959 by month. (29) Prices of U.S. crude soybean oil, by
month, 1929-30 to 1959-60. (30) Imports, exports, soybeans,
oil and meal.
(31) Soybeans: Inspections for export, 1957-59, with
country of destination and port of departure. (32) U.S. trade
in soybeans, fats and oils. (33) Oil and fat exports under
P.L. 480. Total, cottonseed oil, soybean oil, Oct. 1954 to
Sept. 1959. Incl. country of destination, the top four being
Turkey, Pakistan, Israel, and Egypt. (34) Imports, exports
cake and meal, 1929-1958, incl. cottonseed, soybean,
linseed, peanut, copra. Exports incl. country of destination.
(33) Soybeans: Crushings and yields of oil and meal. (35)
Bar chart: Major markets for U.S. soybeans since 1953:
West Germany, Netherlands, Other Europe, Japan, Canada,
Other. (36) Composition of soybean seeds, by variety, incl.
Maturity Group No., % protein, % oil, weight of 100 seeds in
grams. (37) Amino acids of soy protein. (38) Composition of
Lecithin. (39) Composition of soybean oil, by variety. Incl.
linolenic acid, linoleic acid, oleic acid, saturated acids.
Official standards for soybeans, Revised effective
Sept. 1, 1955. Soy flour standards, for full-fat, low-fat, and
defatted. Densities of various soybean products. Map of the
USA showing the best adapted soybean varieties for each
major soybean producing state. Directories: Processors of
soybeans, by state, with address and names of officers (p. 5674). Canadian soybean processors (p. 74). Manufacturers of
50% protein soybean meal (by state, p. 76). Foreign soybean
processors, by country (p. 78-81). Refiners of soybean oil,
by state (p. 82-84). Manufacturers and handlers of soy foods
(p. 86-93): Beverages, breakfast foods, canners of green
vegetable soybeans, canners of mature soybeans, cookies,
crackers, toasts and wafers, frozen desserts (companies
that make vegetable oils used in frozen desserts), health
food store & supply houses, lecithin, macaroni, spaghetti
& noodles, margarine, meat substitutes, proteins (Griffith
Labs, Gunther, Worthington Foods), pudding powders
(Brockville, Ontario, Canada), Salad and cooking oils,
shortening, sausage binders, seasonings, soups, soybean
oil, soybeans for cooking and sprouting, soy butter (Town
Food Co., Riverside, California, makes “Town: soy lecithin
spread”; Shedd-Bartush Foods, Detroit, Michigan, makes
“Willow Run” soy spread), soy cheese [tofu], soy flour, grits
and flakes, soy flour mixes, soy milk, soy sauce, sprouts,
vitamins, whipping agents.
Manufacturers of industrial products employing
soybeans (p. 94-95): Caulking compounds & floor tile,
coated papers & leather dressing, fire-fighting foam,
glues, plywood & adhesives, insecticides, laminating,
lecithin, oilcloth and coated fabrics, paints and varnishes
(13 companies), paper sizings, wallpaper and wallboard
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coatings, resins, soaps, soybean fatty acids (8 companies),
soybean oil. Services for the industry (p. 96-109): Analysts,
appraisals, brokers, commission merchants & jobbers,
consultants, engineering services, export elevators, exporters
& importers, export warehousing and handling, farm
management, field warehousing, futures market, market
analysis, mill construction contractors, milling service,
miscellaneous services, oil transports, transportation.
Equipment and supplies for the soybean industry (p.
110-32): Aspirators, bagging equipment, belting, chains,
conveyors, elevators, defoliants, drying and aeration
equipment (farm driers, grain driers, meal driers), dust
control systems & dust collectors, elevator buckets,
fans, farm equipment, fertilizers, fumigants, fungicides,
germinators, grain and seed cleaning and separation
equipment, grain grading equipment & moisture testers,
grain handling equipment, granulators, grinding & mixing
equipment, herbicides, insecticides & pesticides, inoculants,
laboratory equipment, man-lifts, material level indicators,
materials handling equipment, miscellaneous equipment,
packaging materials, pelleting machines, power transmission
equipment, pumps, respirators, seed protectants, sifters,
soil testing, soybean storage (elevator & processing units,
farm units), spraying and irrigating equipment, temperature
systems, transportation equipment, truck lifts, unloaders,
waterproofing, weighing and packaging equipment.
Soybean processing [crushing] and oil refining
equipment and supplies (p. 134-42): Bleaching and filtering
equipment, catalysts, complete plants [for crushing],
continuous counter-current solvent extractors, continuous
screw presses, degumming, deodorization, fractionation,
hydraulic pressing equipment, hydrogenation, margarine,
miscellaneous equipment, neutralization, shortening, solvent
recovery, solvents, soybean seed [suppliers and private
breeders], vegetable soybean seed. Advertisers’ index. Incl.
Allied Mills, V.D. Anderson, ADM, Arkansas Grain Corp.,
Big 4 Cooperative Processing Assn., Blaw-Knox Co., Buhler
Mill Engineering Co., Cargill Inc., Central Soya Co., Crown
Iron Works Co., Dannen Mills Inc., Delphos Grain and Soya
Products Co., Albert Dickinson Co., Louis Dreyfus Corp.,
Esso Standard Oil, Farmers Cooperative Assn., Farmers’
Cooperative Co., Felco Soybean Oil Meal Dealers, French
Oil Mill Machinery Co., Funk Bros. Seed Co., Galesburg
Soy Products Co., General Mills Inc., Jacob Hartz Seed Co.,
Inc., Honeymead Products Co., Huntley Mfg. Co., Illinois
Soy Products Co., Iowa Milling Co., Iowa Soya Co., Jensen
Mills, Kansas Soya Products Co, Inc., Spencer Kellogg
& Sons, Inc., Lauhoff Soya Co., Albert Lea Engineering
Co., North Iowa Cooperative Processing Assn., Penola Oil
Co., Phillips Petroleum Co., Pillsbury Co., Port of New
Orleans, Quincy Soybean Products Co., Rice Grain Corp.,
Seedburo Equipment Co. (measures oil content of soybeans
in 10 minutes), Skelly Oil Co., A.E. Staley Mfg. Co., T.W.
Wood & Sons (Seedsmen since 1879; Richmond, Virginia).

Address: Hudson, Iowa.
5805. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1960.
Results of the Cooperative Uniform Soybean Tests, 1959:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 202. March.
136 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1959%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test, Group 00. Uniform
preliminary test, Group 00. Uniform test, Group 0. Uniform
test, Group I. Uniform test, Group II. Uniform preliminary
test, Group II. Uniform test, Group III. Uniform preliminary
test, Group III. Uniform test, Group IV. Uniform preliminary
test, Group IV. Disease investigations. Weather summary and
general growth response. Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
5806. Chemurgic Digest. 1960. Open new export areas for
soybeans. Feb/March. p. 10.
• Summary: “Development of vastly expanded markets for
U.S. soybeans and soybean products throughout the world
is foreseen as the result of the signing of a global operations
contract for market development work between Foreign
Agricultural Service of the U.S. Department of Agriculture
and the Soybean Council of America, Inc. The first such
commodity contract ever negotiated, this agreement opens
up new areas of the world in which P.L. 480 funds are made
available for the development of markets for soybeans and
soybean products. Considered a major breakthrough for the
soybean industry, the agreement designates over 40 countries
for market development work utilizing foreign currencies
acquired by USDA. Pioneering work in the development
of foreign markets has been done in recent years by the
Soybean Council and its sister organization, the American
Soybean Association... The agreement gives the Council the
mechanism with which to use foreign currency, obtained
through the sale of surplus U.S. agricultural commodities, to
develop markets for U.S. soybeans and soybean products in
all parts of the globe. Regional offices will be established in
South America, India and Italy and other possible locations.”
5807. Consumer Food and Economics Research Div.,
Agricultural Research Service. 1960. Food for the family
with school children. USDA Home and Garden Bulletin No.
13. 24 p. March. See p. 17. Slightly revised in Oct. 1968.
• Summary: Pages 3-4: The Moore family is a typical (but
imaginary) American family with four children. “Providing
for the nutritional needs of her family comes first with Mrs.
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Moore when she plans meals. All the Moores need the same
kinds of food–milk, meat, eggs, vegetables and fruits, and
bread or other grain products, although the quantity of each
food differs for the different family members.”
Soybeans are mentioned only in passing. The section
titled “What’s in each food group” (p. 16): “Dry beans and
peas, nuts: Including soybeans and soy products, cowpeas,
lentils, peanut butter.” Address: USDA, Washington, DC.
5808. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1960.
Results of the Cooperative Uniform Soybean Tests, 1959:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 203. March.
120 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/59soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Address: 1.
Agronomist; 2. Clerk-Stenographer [Stoneville, Mississippi].
5809. Howell, R.W.; Wargel, C.J.; Brim, C.A.; et al. 1960.
Response of soybeans to seed-treatment with gibberellin
under simulated commercial conditions. Agronomy Journal
52(3):144-46. March. [14 ref]
Address: 1. Plant Physiologist; 2-3. Research Agronomists.
All three: Crops Research Div., ARS, USDA.
5810. Soybean Blue Book. 1960. Japanese American
Soybean Institute. p. 10.
• Summary: Gives the address, name of the managing
director, structure, sources of funding, purpose and goals,
and major accomplishments in chronological order.
In 1957 the Institute, in cooperation with USDA’s
Agricultural Research Service, sent Dr. A.K. Smith, specialist
with USDA’s Northern Utilization and Development Branch
(Peoria, Illinois) to Japan to learn more about wider usage of
U.S. soybeans in Japanese foods.
“The Institute has a film, ‘The Green Bud,’ showing
production and consumption of soybeans with emphasis on
food uses.”
5811. Jamison, V.C.; Thornton, J.F. 1960. Results of deep
fertilization and sub-soiling on a claypan soil. Agronomy
Journal 52(4):193-95. April. [7 ref]
Address: 1. Soil Scientist, Soil and Water Conservation

Research Div., ARS, USDA; 2. Agricultural Engineer,
Missouri Agric. Exp. Station.
5812. Soybean Digest. 1960. Herbicides for use on
soybeans: A roundup of the latest State Experiment Station
recommendations. April. p. 7-10.
• Summary: Recommendations are given by state for the
following states: Illinois, Indiana, Ohio, Iowa, Missouri,
Minnesota, Nebraska, North Dakota, Wisconsin, Arkansas,
Mississippi, Kentucky, Louisiana, Maryland, South Carolina,
Georgia, Arizona.
The widely recommended herbicides are: Randox
(CDAA, for annual grasses, especially giant foxtail [made
by Monsanto]), Alanap-3 (NPA, for broadleaf weeds), Dow
Premerge or Sinox PE (DNBP amine, for all emerged annual
weeds), CIPC, Amiben, Napchlor or Sodium PCP, herbicidal
oils.
“A number of perennial weeds are difficult if not
impossible to control in soybeans with the herbicides
currently available,” according to W.C. Shaw, USDA plant
physiologist, Beltsville, Maryland. Yet all such weeds can be
efficiently controlled by the use of herbicides in crops grown
in rotation with soybeans. Thus, the Canada thistle, which
cannot be controlled with herbicides when it is growing
in soybeans, can be controlled with herbicides when it is
growing in wheat, corn, or alfalfa–without injury to those
crops.
5813. Soybean Digest. 1960. Canadian crush 16 million bu.
in 1957 [sic, 1959]. April. p. 10.
• Summary: Canadian processors crushed 16.1 million
bushels of soybeans in 1959, up from 2 million bushels in
1958–according to the USDA Foreign Agricultural Service.
5814. Washko, J.B. 1960. Soybean varieties for forage and
grain in Pennsylvania. Pennsylvania Agricultural Experiment
Station, Bulletin No. 666. 9 p. April.
• Summary: “Several soybean varieties were evaluated at
University Park and Landisville over the 6-year period,
1951-56, for both forage and grain production.” At
University Park, in the early maturity group, the top 4 seed
yields were given by Blackhawk, Chippewa, Earlyana, and
Monroe. Top four in the midseason maturity group were
Adams, Lincoln, Harosoy and Hawkeye.
The 1954 Census shows that only 42,000 acres of
soybeans were produced in Pennsylvania. “This acreage
was distributed among the following uses: 21,000 for grain,
10,000 for hay, 9,000 for grazing, hogging down, and silage,
and 2,000 for green manure. During the 10-year period,
1946-1955, soybean grain yields averaged 17.4 bushels;
and hay yields, 1.66 tons per acre, according to the 1957
Pennsylvania Crops and Livestock Annual Summary.”
Address: Prof. of Agronomy, University Park, Pennsylvania.
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5815. Riepma, Siert F. 1960. Margarine in Western Europe.
USDA Foreign Agricultural Service. FAS-M-80. 16 p. May.
[14 ref]
• Summary: Contents: Foreword (This study was written
in 1958. Western Europe is the largest market for U.S.
vegetable oils). Invention and definition. Fats and oils
ingredients. Consumption. Prices. Production and production
operations. National margarine requirements. Comparison
with U.S. practices. Outlook.
“The margarine industry of Western Europe is the
world’s largest, and it is one of the most important users of
fats and oils. Last year’s production totaled about 4 billion
pounds of crude fats and oils. Most of this is vegetable oil,
and nearly all of it has to be imported. Coconut and palm oils
are the most widely used, although... peanut, soybean, and
cottonseed and cottonseed are well liked too.”
“Western Europe is margarine’s homeland. It was 90
years ago that the notable French chemist, Hippolyte MègeMouriez, completed his initial researches for a satisfactory
spread that would serve the purposes of butter. What was
needed was a food that would be readily available through a
controllable production system, and at an economical price.
For Europe had suffered an increasingly severe shortage
of fats since the Napoleonic wars. The rapid expansion
of population, the growth of industrial areas with their
new large working classes, the advent of gradually rising
standards of living based on machine technology, and,
perhaps the disruption of older butter sources by wars and
social changes all contributed to the shortage.
“It was the Emperor Louis Napoleon III who asked the
new chemical science and technology to invent a new kind
of “butter.” He did so by way of a competition authorized
in 1869, and Mège-Mouriez won the award with his
‘oleomargarine’ product. French and English patents were
issued in July of that year.
“One reason the inventor called his mixture
‘oleomargarine’–after the Greek word ‘margarites,’ meaning

pearl-like–was that he believed its glistening appearance was
due to what was then called margaric acid. The ‘oleo’ came
from the Latin ‘oleum’ for the strained beef fat that was then
the principal component.”
“As early as the 1870s, Europe could not provide
enough fats and oils for the growing margarine industry.”
“The introduction after 1907 made all edible vegetable
oils, and also whale oil, available for margarine on a much
wider scale than before... By 1907 vegetable oils made up
perhaps one-third of the total vegetable fat ingredients of
margarine in Western Europe; in 1914 the ratio was around
four-fifths. Coconut and palm kernel oils accounted for about
two thirds of this, and came mostly from the colonies of
European countries.”
Table 2 (p. 5) gives estimated per capita consumption
of all food fats and of margarine in each country of Western
Europe and in the USA in 1938, 1956, and 1957: Austria,
Belgium, Denmark, Finland, France, Germany, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom. Countries with
the highest per capita consumption of margarine in 1957
were: Norway (38.2 lb). Denmark (35.8 lb). Netherlands
(34.0 lb). Sweden (29.0 lb). Note that all of these countries
are located in northern Europe. Countries with the lowest
capita consumption of margarine in 1957 were: Italy (1.3 lb).
Switzerland (3.1 lb). France (3.7 lb). Austria (6.7 lb). The
USA was one of the lowest at 6.9 lb per capita in 1957.
Table 6 (p. 11) gives estimated margarine production
by region and world total, selected years, 1900-1958. The
regions are: Western Europe, United States, Eastern Europe,
India (includes vanaspati, starting in 1956), other, and world.
Address: Director, National Assoc. of Margarine Mfgrs.,
Washington, DC.
5816. Runge, E.C.A.; Odell, R.T. 1960. The relation between
precipitation, temperature, and the yield of soybeans on the
Agronomy South Farm, Urbana, Illinois. Agronomy Journal
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52(5):245-47. May. [5 ref]
Address: Illinois Agric. Exp. Station, Urbana, IL; Univ. of
Illinois.
5817. Soybean Digest. 1960. U. of Missouri offers soybean
yield guides. May. p. 30.
• Summary: “Recent University of Missouri studies provide
guides that will help in obtaining the highest yield consistent
with other objectives under Missouri conditions–such as
spreading the harvest season, avoiding conflicts in handling
other crops, and in timing marketing.
“In normal years or when there is an abundance of
moisture during the entire season, the late or full season
varieties tend to give highest yields in Missouri. But when
August and September are dry, the early varieties are best.
“’How Planting Date Affects Soybeans.’ Folder 68.
By William J. Murphy, L.F. Williams, and Arnold Matson.
University of Missouri Agricultural Extension Service,
Columbia, Mo.
“’Treating Soils for Better Soybean Nutrition.’ Folder
77, March 1960. By C.M. Christy. University of Missouri
Agricultural Extension Service, Columbia, Mo.
“’Commodity Futures Statistics,’ July 1958-June 1959.
Statistical Bulletin No. 256. Commodity Exchange Authority,
U.S. Department of Agriculture, Washington 25, D.C.”
5818. Foreign Agriculture (USDA Foreign Agricultural
Service). 1960. Developing markets in Italy for U.S. feed
grains, soybeans, and breeding stock. 24(6):6-7. June.
• Summary: The Italian market for U.S. soybean products is
growing by leaps and bounds and shows no sign of slowing
down. In the years prior to the fall of 1957, when USDA
and the Soybean Council of America began their promotion
campaign, U.S. soybean shipments averaged only about
25,000 bushels annually. In the 1958-59 marketing year
exports rose to 1.3 million bushels; and they are expected
to double during the current marketing year. Also, in 1957
Italy had no plants for processing soybeans for oil or meal,
whereas by the end of last year there were at least 18 plants
either processing soybeans or planning to do so.
Four photos show scenes of the fair. In the first, men
are observing cows on a raised platform. The caption: “For
Italian farmers one of the highlights of the 62d Verona
International Agricultural Fair was the daily milking of the
three Holstein-Friesian cows in the modern milking parlor at
the U.S. farmyard exhibit.”
5819. Hedge, Porter M. 1960. Washington Digest: USDA
sees 40 million bu. carryover. Soybean Digest. June. p. 3435.
• Summary: Note: Porter Hedge has written this column
since 1944–for 16 years. He died on 21 May 1960 in Fairfax,
Virginia. His obituary appears in this of the magazine (p. 8).
Address: Washington Correspondent for the Soybean Digest.

5820. Mace, Almon T. 1960. Uses of soybean oil. Soybean
Digest. June. p. 20-21.
• Summary: “Today the U.S. soybean crop contributes 85%
of the oil consumed in margarine, 51% of the oil consumed
in shortening, and 47% of the oil consumed in salad and
cooking oils. It also contributes an important part of the
oil used in paint and varnish and in many other industrial
products.
“More than a third of the 45 pounds of separated fat
consumed annually per person in the United States is from
the soybean. Roughly half of the 4.5 billion pounds of fats
and oils exported as oil and oilseeds is either in the form of
soybeans or soybean oil.
“Table 1 shows the growth of the soybean and the
soybean oil production and use since 1911.
“World War II cut off import supplies of coconut and
peanut oil as well as the imports of other oils. Meanwhile,
food requirements rose as the nation attempted to feed its
armed forces and its civilian population while at the same
time providing food supplies for its allies. As domestic
supplies of soybean oil increased in response to wartime
programs, allocation orders on fats and oils were applied
which forced the use of soybean oil in order to spread the
short supplies of other oils.
“One of the results was an increased use of soybean oil
in margarine which in turn increased to satisfy demands not
met by the limited butter supply. Increased use of soybean oil
in shortening and in salad and cooking oils also resulted.
“Since the war, the consumption has continued to
increase although the per capita disappearance has been
relatively steady since 1950.
“Source of Many Products” Today, products containing
soybean oil range from mayonnaise to waterproof cement.
Federal, state, industry and industrial research organizations
are occupied in the quest for additional uses.
“Soybean oil is used primarily in products such as
margarine, shortening, salad and cooking oils and salad
dressings, and in a long list of technical items, most
important of which are enamels and paints.
“A byproduct of soybean oil is lecithin. Lecithin is used
as an emulsifier in making various edible and industrial
items and certain medicinal products. On the edible side are
chocolate coatings and confections. In the technical field
are such things as insecticides, and rubber products. The
medicinal products appear in pharmaceuticals.
“Fatty acids derived from the processing of soybean oil
are used in four main forms: as fractionated saturated acid in
products like metallic soaps, shaving compounds, and alkyd
resins; as fractionated unsaturated fatty acids in emulsifiers;
as whole fatty acids in greases; and as hydrogenated
fatty acids in items like carbon paper, stamping inks, and
dictaphone records.
“Glycerine is another product derived from soybean oil.
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In past years glycerine from vegetable oils and animal fats
has been important in the production of explosives. In recent
years it has been replaced largely by synthetic glycerine
made from petroleum oils.
“Grew Up With Margarine: Soybean oil and margarine
in the United States have grown together in large measure.
Freed of some of the legislative restrictions–both federal
and state–which earlier held back its market development,
margarine now uses a billion pounds of soybean oil annually.
In 1930, margarine production was only one-fifth the size
it is today. Then it was made largely from coconut oil and
from oleo oil derived primarily from tallow. Changes in the
percentage use of soybean oil in margarine are shown in the
Chart.
“European countries historically prefer other fats and
oils above soybean oil in the manufacture of margarine but
the continued large supply of soybean oil in recent years at
favorable prices in competition with other fats provides a
strong economic incentive to use more soybean oil.
“A Lot of Shortening: The shortening industry has
passed through many changes in the last 50 years. The
advent of finely textured shortenings and the introduction
of liquid shortening (cooking oils) has brought about the
increased utilization of vegetable oils. Perfections of refining,
deodorizing, hydrogenation and bleaching processes for both
cottonseed and soybean oil have made these oils attractive
as ingredients of shortening products. Total use in 1958 for
shortenings was 1,137 million pounds. This exceeded the
cottonseed oil used in shortenings by a wide margin and was
equal to more than half the amount of lard used as lard plus
that used in shortenings.
“Dresses Up Salads A third important use of soybean
oil is for salad dressings. The growth of the green vegetable
industry, the decrease in importance of home produced
foods, the wide publicity given to the nutritive value of green
salads and the continued popularity of snacks and sandwich
lunches have provided a basis for a growing market for
vegetable oil products.
“In the earlier years of its growing use for food,
certain quality problems of soybean oil made it relatively
undesirable for use in salad oils and dressings. Now modern
processing methods make it possible to eliminate these
characteristics. In 1958 soybean oil was more than twothirds of the total oil used by 135 major companies in the
production of mayonnaise and salad dressing.
“Paints, Floors, Walls: Inedible uses of soybean oil
increased rapidly until a few years after World War II. The
use of soybean oil in paints and varnishes has been steady
at about 165 million pounds for the last 2 years. As the
synthetic products used in paints have been developed and
increased in acceptance, vegetable oil uses have declined.
Thus far, however, the decline in soybean oil has been less
than that for linseed oil. World Wants Oil Increases in the
use of soybean oil in the three broad edible categories of

margarine, shortening, and salad dressings and salad oils,
as is shown graphically in the Chart, gives evidence of the
domestic growth that has occurred in this new industry.
Throughout the world the increase in soybean oil production
over pre-World-War-II levels has been larger than the
increase of any other fat or oil product.
“The growth of the soybean product markets during
the 1950’s rests on three broad economic forces. The first
of these is the increased demand for oil resulting from
expanding populations and the demand for higher levels of
consumption.
“A second factor has been the growing demand for
protein meal.
“The third factor has been the relatively favorable pricecost relationship for both the farmer and the processor. The
export market for soybean oil has been aided by sizable
U.S. foreign aid programs, particularly the sales for foreign
currency under P.L. 480.
“In all of this development, the soybean products–meal
and oil–have moved into the United States and foreign
markets at prices which enable them to compete effectively
with other products.
“Still It Grows: In the foreign field, vegetable oil
products such as cottonseed oil, peanut oil, coconut oil, as
well as rapeseed and sunflower oil have recovered from the
low production of the war period and show some increases
over pre-war levels. One-third of the increase in world
vegetable oil supplies during the 1950’s, however, has come
from American soybeans.
“The world demand for fats and oils is far from
satisfied. For the world as a whole outside the United States,
consumption per capita (edible and inedible) is about 25
pounds. This compares with a total fats and oils consumption
of 69 pounds per person in the United States.
“In a few of the industrial countries of northwestern
Europe, fats and oils consumption is near the U.S. level but
generally throughout Europe it lags behind. In some of the
great areas of population, consumption is under 10 pounds.
Conceivably, in the years ahead, the soybean may become
one of the major sources of increased food fats.” Address:
Chief, Program Analysis Branch, Oils and Peanut Div.,
Commodity Stabilization Service, USDA.
5821. Soybean Digest. 1960. Dr. Hayward joins Council
staff. June. p. 23.
• Summary: “J.W. Hayward, 61, Minneapolis [Minnesota],
world renowned authority on nutritional and biological
aspects of soybeans, has been named director of nutrition for
the Soybean Council of America, Inc... Dr. Hayward is being
loaned to the Council by Archer-Daniels-Midland Co., where
he has been director of nutrition for the past 25 years...
“He is establishing an office for the Soybean Council
of America in room 304, Baker Building, Minneapolis 2.
Dr. Hayward’s appointment was prompted by a new market
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development program of SCA and the Foreign Agricultural
Service of the U.S. Department of Agriculture. According to
terms of the first commodity contract negotiated last January,
government funds will be used to develop foreign markets
for soybeans and soybean products. Considered a major
break-through for the industry, the agreement designates
more than 40 countries for market development work,
utilizing foreign currencies acquired by the USDA.” A photo
shows Dr. Hayward.
5822. Soybean Digest. 1960. Four soybean trucks now
touring Spain. June. p. 23.
• Summary: Four USDA soybean trucks featuring soybeans
and soybean products are now touring Spain. They have
recently been at the most important fairs in Italy. In Spain
the exhibit is a joint venture with the Spanish Extension
Service, which supplies technical personnel and publications.
Pamphlets on the advantages of soybean meal printed by
the Spanish Ministry of Agriculture are distributed free
to interested farmers. The office of the Soybean Council
in Spain is also distributing a large number of copies of
its magazine, Nutricion. The mobile exhibit plans to visit
Santander and La Coruna (when General Franco is there).
A photo shows a large statue of a steer that is part of the
exhibit.
5823. Yap, Bwee-Hwa. 1960. Nutritional and chemical
studies on tempeh, an Indonesian soybean product. MS
thesis, Cornell University, Ithaca, New York. 50 p. June. No
index. 28 cm. [37 ref]
• Summary: Contents: Introduction. Review of literature.
Experimental: Preparation of tempeh, yield dimensions,
determination of pH and temperature changes during the
period of fermentation, determination of percentage of
moisture, determination of total protein, preparation of a
soluble fraction, determination of soluble solids, soluble
nitrogen, reducing substances, and percentage transmittancy,
comparison of preservation methods. Results. Discussion.
Summary. Bibliography. Appendix.
She thanks Dr. Van Veen for his long-standing interest
and advice. She did her research at both the Dep. of Food
Science and Technology, New York State Agricultural
Experiment Station, Geneva, NY, and in the Graduate
School of Nutrition, Cornell Univ., Ithaca, New York. At the
experiment station a standardized method for the preparation
of tempeh was developed and chemical analyses were
made to determine changes that took place during tempeh
fermentation. At the school of nutrition, the nutritive value of
tempeh was studied on rats.
She mentions Saridele. Taucho is a seasoning used
in Indonesia. Mung bean sprouts are more popular than
soy bean sprouts in Indonesia. Tempeh is thought to have
originated on the island of Java, whence it was gradually
introduced to the other islands of Indonesia. In Indonesia,

tempeh is normally consumed in amounts of 100 to 200
gm per person per meal. De Bruyn did pioneering work on
tempeh and its derivatives (such as onchom from peanuts).
Osborne and Mendel (1917) discovered that preheating
raw soybean meal increases its nutritive value. Franek (1958)
in India reported loss of basic amino acids with increases
in autoclaving temperature. So one must find the optimum
middle point, as Liener and Fevold did in 1949.
Everson et al. (1943) showed that germination of
soybeans improves the nutritive value, equivalent to the
addition of cystine or to autoclaving. Note: This does not
mean that it is OK to eat soy sprouts raw!
Yap acidified the presoak water with lactic acid. She
dehulled the soybeans with an electric vegetable peeler,
grew the starter spores on bran, and did tempeh yield
determinations at 5 points in a 22-hour fermentation. She
also measured pH and many other variables.
Fresh tempeh should smell like fresh bread dough. As
soon as ammonia can be detected, the tempeh is beginning to
deteriorate–quickly.
She found the PER of tempeh to be 2.5, midway
between that of cooked soybeans (2.3) and casein (2.7). But
for rats, the nutritive value of tempeh is almost equal to that
of casein. The rats ate 1.5 times as much tempeh as cooked
soybeans, and they grew better on tempeh than those on
plain cooked soybeans, and almost as fast as those on casein.
During soaking, soybeans increased 2.17 fold in weight.
Tempeh yield is 1.95 relative to that of soybeans. She cooked
them for 90 minutes in acidified water. Yap gathered all the
data used in the Steinkraus (1960) report. She has graphs on
changes during fermentation: temperature, soluble solids,
soluble nitrogen. Address: Ithaca, New York.
5824. Burtis, Edgar L.; Quinones, Edward. 1960. The fats
and oils economy of India. USDA Foreign Agricultural
Service. FAS-M-89. 38 p. July.
• Summary: “India has become a small net importer of
vegetable oils in the last few years, reversing its prewar
position as a major world exporter. This has come about
despite the fact that India is the world’s fourth largest
producer of fats and oils. Sharply rising consumption has
exceeded the rate of increase in production. The rising
demand for oils in turn reflects India’s rapidly expanding
population and, in the 1950’s a moderate increase in per
capita income... The population of India is rising at an
increasing rate and will total about 480 million by 1966.”
“The [five] major sources of edible oils in India are
peanuts, rapeseed and mustardseed, sesameseed, copra,
and linseed (flaxseed). Ghee (clarified butter) and butter
constitute about a quarter of India’s total consumption of
oils and fats.” Peanut acreage and production in India have
been increasing for many years. Soy is not mentioned. The
area planted to the five major oilseeds (see above) in recent
years has fluctuated around 9% of the total acreage of crops
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in India and around 20% of crop acreage in the States of
Bombay and Uttar Pradesh. These percentages are similar to
those in the United States.
The section titled “Vanaspati consumption and
production rising rapidly” notes that production in India has
grown from 300 long tons [1 long ton = 2,240 lb] in 1930
to 66,000 tons in 1940, 172,000 tons in 1950, and 300,000
long tons in 1957. “Vanaspati is used as a cooking medium
all over India, but more especially in the north and, since it
is a commercial product, in towns and cities rather than in
villages.”
Vanaspati is usually composed of about 90% peanut oil,
and legislation requires that it contain at least 5% sesame oil.
It is illegal to add vanaspati to ghee. “In addition to peanut
and sesame oils, cottonseed oil has been used in recent years,
and occasionally small quantities of coconut and linseed oils.
At present the government permits only peanut, cottonseed,
and sesame oils to be used.”
“In addition to vanaspati itself, the vanaspati industry
itself produces from 10,000 to 20,000 tons a year of inedible
hydrogenated oil as an ingredient in soap and sizing for
textiles.”
Before World War II, India was one of the world’s
leading exporters of fats and oils, including the oil equivalent
of oilseeds. Exports in the 1930s totaled nearly 500,000
long tons in terms of oil. “Well over half of this consisted of
peanuts; linseed and castorbeans were the other major items.
Nearly all exports went to Western Europe, particularly the
United Kingdom, Germany, and France.” Today India is a
net importer of oils.
Note: This is the earliest English-language document
seen (Feb. 2000) that uses the word “sesameseed” to refer
to sesame seeds. Address: Fats and Oils Div., USDA/FAS;
Mr. Burtis is now with the Food and Agriculture Organizaton
(FAO), Rome.
5825. Emory, William; Wolf, Jack S. 1960. A study of
practices affecting the use of major vegetable oils for refining
and processing. St. Louis, Missouri: Washington University,
Graduate School of Business and Public Administration. 79
p. July. 28 cm. [8 ref]
• Summary: An important technological innovation was
the general replacement of screw-press crushing mills
with solvent extraction plants, a development which was
particularly beneficial to southern areas as it enabled
cottonseed crushers to operate on soybeans after the
relatively short cottonseed crushing season was completed.
For soybeans, see p. 7-10 which discuss: Production and
supply of soybean oil: Introduction, acreage trends, areas of
soybean production. Address: Graduate School of Business
and Public Administration, Washington Univ., St. Louis,
Missouri, and Agricultural Marketing Service USDA
cooperating.

5826. Smith, Allan K.; Watanabe, Tokuji; Nash, Arlo M.
1960. Tofu from Japanese and United States soybeans. Food
Technology 14(7):332-36. July. [8 ref]
• Summary: Most of the U.S. soybeans exported to Japan
are processed for oil and meal that are used for making food
products. A survey conducted in 1957 in Japan by A.K.
Smith (“Use of U.S. soybeans in Japan,” published April
1958) indicated that at least 25 million bushels of whole
soybeans were used in making traditional Japanese foods
such as miso, tofu, and natto, and that the Japanese wished to
use more.
This paper describes pilot plant investigations
comparing U.S. and Japanese soybean varieties to determine
which U.S. varieties make the best tofu. Lee and Jackson
varieties appeared to make tofu equal in yield, flavor, texture,
and color to Japanese soybeans. “When such varieties are
known to U.S. exporters and Japanese importers, more
soybeans may be exported to Japan ‘identity preserved’ at
some increase in cost over the U.S. No. 2 yellow beans” (p.
332-33).
Note: This is the earliest document seen (Feb. 2010)
that uses the term “identity preserved” to refer to soybeans.
Address: 1. Northern Regional Research Lab., Peoria,
Illinois; 2. Food Research Inst., Ministry of Agriculture and
Forestry, Tokyo, Japan.
5827. Smith, P.E. 1960. New soybean varieties for Ohio.
Soybean Digest. July. p. 17.
• Summary: Discusses three new soybean varieties–Henry,
Madison, and Ross–which have recently been developed at
the Ohio Agricultural Experiment Station and are resistant
to root rot (Phytophthora sp.). A bar chart shows that Henry
outyields Harosoy 26.5 to 18.6 bushels/acre, Madison
outyields Hawkeye 27.8 to 20.2, and Ross outyields Lincoln
32.1 to 24.2. A map shows the areas in Ohio to which each of
the new varieties is best adapted, either as a full season crop
or to precede winter wheat. A table shows the appearance
of the new varieties in terms of pubescence, flower color,
seed size (seeds/lb), seed color, and seed scar color. Address:
Assoc. Prof. of Agronomy, Ohio State Univ.
5828. Soybean Digest. 1960. Woodworth was leading Ill.
[Illinois] soybean breeder. July. p. 35.
• Summary: “Clyde M. Woodworth, 72, University of
Illinois professor emeritus of plant genetics, died May 23 at
Urbana, Illinois.
“He was a member of the University of Illinois
faculty from 1920 until his retirement in 1956. Recognized
worldwide as a soybean plant breeder, he was credited with
the development of soybeans as a major Illinois crop, and
with hybrid corn development. He originated three soybean
varieties at one time widely grown, the Chief, Illini and
Viking. He also produced the Lincoln variety in cooperation
with the U.S. Department of Agriculture.
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“Dr. Woodworth was elected an
honorary life member of the American
Soybean Association in 1948.”
A photo shows C.M. Woodworth.
5829. Standifer, L.N.; McCaughey,
W.F.; Todd, F.E.; Kemmerer, A.R.
1960. Relative availability of various
proteins to the honey bee. Annals of
the Entomological Society of America
53(4):618-25. July. [25 ref]
• Summary: The following soy products were fed to newly
emerged caged honey bees: Soy flour, soy flour hydrolysate,
and soy alpha-protein. Soy flour was quite effective in
promoting gland development, but less effective than pollen,
egg albumen, and sesame seed. Address: USDA, Agricultural
Research Service, Bee Research Lab., 2000 East Allen Road,
Tucson, Arizona 85719.
5830. Howell, R.W. 1960. Physiology of the soybean.
Advances in Agronomy 12:265-310. [335 ref]
• Summary: The first comprehensive review on soybean
physiology by the leading authority on the subject.
Contents: Introduction. Germination: Environmental factors,
metabolism of germination. Root growth and nodulation:
Environmental factors, nodulation and nitrogen fixation. Top
vegetative growth: Environmental factors, metabolism, plant
composition. Flowering: Day length, chemistry of flowering,
other aspects of flowering, varietal differences in flowering.
Pod and seed development: Environmental factors,
composition of seed. Discussion. References. Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
5831. Woodruff, C.M.; McIntosh, J.L.; Mikulcik, J.D.;
Sinha, H. 1960. How potassium caused boron deficiency in
soybeans. Better Crops with Plant Food 44(4):4-8, 11. July/
Aug. [6 ref]
• Summary: “Conclusions: 1. The reason for depression of
growth of soybeans by large amounts of potassium on a low
boron soil is complex, It is related in part to a depression
of the uptake of boron by the plant and also the subsequent
depression of the uptake of calcium and magnesium. With
adequate amounts of boron in the soil, large amounts of
potassium produced no such adverse effects.
“2. The tendency of potassium to depress the
concentrations of calcium and of magnesium in plants,
sometimes leading to symptoms of deficiencies of these
elements, may in many cases indicate only that the soils in
question lack sufficient boron.
“3. It would appear that where soils are low in boron,
the evaluation of the effects of potash fertilizer by field plot
tests should be made only in conjunction with applications
of boron–or after ascertaining by means of soil tests that
adequate amounts of boron are present.

“4. If the results of soil tests are to provide reliable
guides for the fertilization of soils, especially in regions
where soils may need boron, then soil testing laboratories
should be equipped to make a test for boron. A knowledge of
the potassium-boron relationship should aid in establishing
suitable standards for such tests.”
Contains 3 photos showing the effects of boron on
soybeans.
Table 1 shows the “Composition of the soybean leaf as
affected by potassium and boron treatments of the soils.”
Address: Dep. of Soils, Missouri Agric. Exp. Station.
5832. Gast, Lyle E.; Cowan, John C.; Teeter, Howard M.
Assignors to USDA. 1960. Protective coating compositions
from aliphatic condensed polyunsaturated fatty alcohols and
their esters. U.S. Patent 2,952,556. Sept. 13. 3 p. Application
filed 31 July 1958. [9 ref]
• Summary: “This invention relates to protective
coating compositions prepared by the condensation of
polyunsaturated fatty alcohols in the presence of an alkaline
catalyst and boron compounds. The polyunsaturated alcohols
used in the preparation of these coating compositions were
mixtures or oleyl, linoleyl and linolenyl alcohols derived
from drying and semi-drying oils such as linseed, soybean
and safflower oils.
Note: Soy is mentioned 12 times in this patent, as
“soybean oil,” “soybean oil fatty acids,” “soybean alcohols,”
and “soybean esters.” Address: Peoria, Illinois.
5833. Ahmed, Shaukat; Evans, Harold J. 1960. Cobalt: A
micronutrient element for the growth of soybean plants under
symbiotic conditions. Soil Science 90(3):205-10. Sept. [7 ref]
Address: North Carolina Agric. Exp. Station.
5834. Arnold, Lionel K.; Choudhury, R. Basu Roy. 1960.
Extraction of soybean and cottonseed oil by four solvents. J.
of the American Oil Chemists’ Society 37(9):458-59. Sept. [2
ref]
• Summary: The four solvents were commercial hexane,
high-purity hexane, “pure” hexane, and benzene (benzol,
which is popular in Europe). Address: Iowa Engineering
Exp. Station, Iowa State Univ. of Science & Technology,
Ames, IA.
5835. Chemurgic Digest. 1960. The global market for
soybeans. Sept. p. 14-15.
• Summary: “A ready market for $367 million worth of
U.S. soybeans and soybean products is ours for the taking.
That was the message that Howard L. Roach, president of
the Soybean Council of America, Inc., delivered to officials
of USDA’s Foreign Agricultural Service and others in the
Department of Agriculture after his last trip abroad in behalf
of soy products markets... Mr. Roach presented a carefully
documented report, country by country, following a 70-day
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trip covering 16,000 miles through Europe, the Mid-East,
India and Pakistan. He left the United States Jan. 23 and
returned April 4...
“The international marketing program is being
developed under P.L. 480 on a 42-nation contract between
FAS and the Council signed last January.” In the report,
Mr. Roach discussed the present and/or potential status of
soybeans in Egypt, Greece, Israel, Lebanon, India, Pakistan,
Iran, Turkey, Yugoslavia, Spain, Germany, Netherlands,
Belgium, France, the United Kingdom, and Ireland. A photo
shows Howard Roach and FAS administrator Max Myers.
Note: This is the earliest document seen (Sept. 2009)
concerning the activities of the Soybean Council of America
or the American Soybean Association in Africa or the Middle
East, or (by country) in Egypt, Israel, Lebanon, or Iran.
5836. Evans, C.D.; Frankel, E.N.; Cooney, Patricia M.;
Moser, Helen A. 1960. Effect of autoxidation prior to
deodorization on oxidative and flavor stability of soybean
oil. J. of the American Oil Chemists’ Society 37(9):452-56.
Sept. [25 ref]
• Summary: “Deodorization of vegetable oils is effective
in removing volatile odor components and in destroying fat
hydroperoxides.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
5837. Hayashi, Shizuka. 1960. The Japanese American
Soybean Institute: We can supply the Japanese market with
another 26 million bushels of soybeans if we seriously desire
it. Soybean Digest. Sept. p. 31-32, 34.
• Summary: Contents: Introduction. Severe criticism (of U.S.
soybeans by soybean users in Japan, and work to overcome
this bad impression). Next on the consumption and import
of soybeans. Now about the future outlook. Possibility of
cutting down cost of oil prices. Price of soybean oil can be
reduced. Soybean meal as a mixed feed has a big potential
market. Soy flour expected to increase.
Before World War II “the soybean requirements of Japan
were taken care of mostly by soybeans from Manchuria
and China. Soybean oil and low-quality soybean meal were
imported into Japan from Manchuria for use mostly as
fertilizer.” Whole soybeans were used for make shoyu and
miso, and for crushing.
“The Japanese soybean industry has stepped into a new
era since the war. The crushing industry has been shifted
from Manchuria to Japan and it has developed quickly to
the present important and prosperous stage. With expanded
crushing capacity, the need for soybeans has increased and
the major part of the requirements has been supplied by
soybeans from the United States, with only a limited quantity
from China.”
“The break in trade between China and Japan since 1957
has given a chance for U.S. soybeans” to overcome their bad
image in Japan.

“Consumption of various soy foods has shown
substantial increase” and so have total soybeans imposts into
Japan, and the U.S. percentage share of total imports. Table
show: (1) Consumption of soybeans and oils in Japan (metric
tons), annually from 1955-56 to 1960-61, for tofu and frozen
tofu (increased from 319,000 to 370,000), miscellaneous
(increased from 167,000 to 214,000), shoyu (increased from
248,000 to 272,000), oil mills (increased from 505,000 to
760,000), and per capita daily (increased from 7.52 gm
to 10.80 gm). (2) Imports of soybeans to Japan (metric
tons) annually from 1955-56 to 1959-60. In 1955-56: Total
767,099. From USA 571,612. U.S. share of total 74.5%. In
1959-60: Total 1,073,477. From USA 1,010,444. U.S. share
of total 94.1%.
“Soybeans have now become the largest item
volumewise of all U.S. agricultural products imported into
Japan.” They now top cotton, which had been the largest. Of
all U.S. imports to Japan, soybeans are the second largest
after scrap iron. This shows that the market development for
U.S. soybeans in Japan has been successful–even under the
present controlled currency allocation system which limits
imports.
Four years ago the expression “P.R.” [public relations]
was known by very few people and there was little
investment in P.R. in Japan. Today almost everyone in Japan
knows what P.R. means. As an example of this change
among soybean groups, the Miso Association had no budget
for P.R. activities 3 years ago. Today its budget for fiscal year
1960 contains approximately 32 million yen or $90,000 for
this purpose. “The same can be said of shoyu, tofu, and other
groups.” The “Shoyu Association has decided to send a team
of 7 top executives of the leading shoyu makes to the United
States in October 1960 to study the soybean industry. They
are doing this at their own expense but with the cooperation
of American Soybean Association.
The total investment in the soybean market development
program in Japan over the past 4 years by Foreign
Agricultural Service has been $425,000 and the contribution
by various Japanese groups has been about $257,000 in cash
and services combined.
A 1958 survey showed that the 1,368 oil mills in Japan
were operating at 36.8% of capacity. This low percentage is
due to the fact that 1,210 oil mills (about 90% of the total)
are small factories with a daily processing capacity averaging
10 metric tons; they produce oil mainly from domestic
rapeseed at low efficiency.
“If the import of soybean becomes free under the
“Automatic Allocation system it is obvious that soybean
oil production will be concentrated in the larger oil mills
(61 crushers) occupying 85% of the nation’s total daily
extraction capacity of 8,289 tons. This will bring down the
price of edible oil for Japanese consumers. A table shows
that 159,000 tons of oil are made in Japan from domestic
materials as follows: Rapeseed oil 65%. Fish and whale oil
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25%. Rice bran oil 6%. Hog grease 4%. Since Japan has
little possibility of increasing oil production from domestic
raw materials, it must rely on imports. The price of domestic
rapeseed is supported by Japan’s government.
Another table shows the rapid growth in production of
“concentrated feed” in response to the government’s policy
to encourage livestock production and the dairy industry. In
1955 it was 509,279 metric tons, rising to 1,310,098 tons
in 1958, with 2,000,000 projected for 1960. The percentage
of soybean meal used in mixed feeds has been about 4.5%
because of the priority given to miso, shoyu and other
food industries. However the Livestock Bureau has been
requesting an increase in the import of soybeans for feed.
Hayashi ends by estimating potential import growth of
700,000 metric tons or 26 million bushels, and by urging
U.S. soybean growers to seize the opportunity. “If more
funds for market development become available, first
preference should be given to soybeans to meet the need for
more oil, for more soy flour in bread, and for soybean meal
as animal feed.”
Photos show Shizuka Hayashi and Hiroshi Nakamura
(delivering Hayashi’s speech). Address: Managing Director,
Japanese American Soybean Inst., Tokyo.
5838. Johnson, Herbert W. 1960. Value of the Soybean Crop
Improvement Council: an arm of NSPA, the Council seeks
to improve the efficiency of soybean production. Soybean
Digest. Sept. p. 61.
• Summary: “The value of the Soybean Crop Improvement
Council has been demonstrated in many ways, but my
remarks will be confined to some of the most important
values as I see them.
“First of all the Council should be described briefly
because I sometimes encounter people who do not
understand or appreciate what it is or what it does. Some
folks think the Council is a part of the Growers Association.
It is, however, sponsored and financed by the National
Soybean Processors Association. It was organized in 1948
and J. Ward Calland has been its only director. The purpose
of the Council is to improve the efficiency of soybean
production in the United States and it goes about achieving
this purpose in various ways.
“The director works mostly with individuals who in
turn have direct or indirect contact with growers. This is one
of the great values of the Council. The opinions, ideas, and
enthusiasm of the director have been passed on to research
and extension workers, department heads, experiment
station directors, mill operators, officials of the growers and
processors associations, and anyone else who seemed in
need of a little enthusiasm for soybeans; and this has been
multiplied many fold by the contacts the various individuals
have had with others.
“A second outstanding value of the Council is the role
it has played as a general spokesman in telling the soybean

story. This story has been well told to every segment of
the population interested in it and to many who were
not interested until they heard it. This is done through
approximately half a million copies of Soybean Farming
and the Japanese and Spanish translations of this bulletin,
and through the color film ‘Soybeans-the Feature Story’ and
the black and white version of the film that has been shown
to approximately 20 million people. The Soybean News, a
small quarterly publication containing current and pertinent
facts about soybeans, has been telling the soybean story
since 1950 and is currently sent to 23,000 individuals. The
humorous stories of the director also have added greatly
to the enjoyment of many and varied meetings of those
concerned with soybeans. The ‘story telling’ activities of
the Council are thus of great value to all segments of the
industry.
“A third important value of the Council is that it
provides a means of communication among individuals
interested in soybeans. This has been especially important
to research men working on improved varieties because we
need to consider the opinions of industry in planning our
work. We have always discussed our problems freely with
the director of the Council and had complete confidence that
he would present a clear unbiased version of our thinking
to representatives of industry. Although we do not expect
industry representatives to always agree with our thinking,
the means of communicating with them is certainly an
important value of the Council.
“A fourth and most important value of the Council is its
contributions to research. Significant contributions have been
made through fellowships and grants in aid to experiment
stations. Although these have amounted to a substantial
sum of money they actually financed only a small portion
of the research which they stimulated. Here again is a good
example of the value of the Council’s excellently executed
policy of stimulating others.
“Another important contribution to research began
with the formation of the advisory board in 1950 and the
financing of an annual meeting of the members of this
board. Seventeen of the 23 members are heads of agronomy
departments over the country and as such they can greatly
influence soybean research conducted at their stations. The
other six members also occupy positions in which they can
have similar influence. The attitude of these men toward
soybean research greatly affects the research effort in the
country. All members of the board probably have a better
understanding of and appreciation for soybean research
problems as a result of the activities of the board.
“A major contribution to research has been made
through various educational activities, in cooperation with
others, in presenting the needs for soybean research in a
manner that has resulted in increased appropriations and
allocations of funds to pressing research problems. Few
people would argue that research on soybeans is adequate,
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but it likely would be much less except for the efforts of the
Council.
“The value of the Council to the well-being of the
soybean industry cannot be estimated in dollars and cents
but has been and is unquestionably great. Probably no one
thinks the need for such activity is less now than in the past.
If there is such an individual, he should be reminded of the
pressing research problems in the nutrition, physiology,
diseases, and breeding of soybeans, and of the need for
soybean varieties and cultural practices that will enable the
crop to compete successfully with others if and when farmers
can freely choose the type and amount of the crops they
grow.” Address: Research Agronomist, Crops Research Div.,
Agricultural Research Service, USDA, Beltsville, Maryland.
5839. Marti, Fred R. 1960. European operations of the
Soybean Council: The total U.S. production of soybeans
could easily be absorbed by the world market. Soybean
Digest. Sept. p. 45-47.
• Summary: “My remarks will be limited to:
“1–Some of the activities that the Soybean Council has
undertaken and is currently planning in market development
work overseas.
“2–Plans to implement programs under the World
Agreement which now covers 52 countries.
“3–The results achieved to date.
“4–General comments.
“Some promotional activities used by the Soybean
Council overseas to promote sales of soybeans and soybean
products follow:
“1–Seminars, oil and protein (animal and human).
“2–Fairs, country and local.
“3–Publications, such as the Spanish Nutrition and Oil
publication which goes out every 2 months to appropriate
people in Spain.
“4–Law Digest; such as the Margarine Story in Italy and
compiling information on the common market and related
activities which are very helpful in our appearances before
GATT.
“5–Marketing and technical assistance–an example
being Dr. Edward James assisting the vegetable oil people
in utilizing soybean oil in Spain, Israel, Italy, Egypt and
Pakistan this past spring.
“6–Foreign visitors to the United States. The example
we have here is the Spanish oil and feed team and the
president of the Israel Oil Seed Crushers Pool.
“7–In addition to the foregoing media our story is told
through the farm magazines, appropriate newspapers, radio
and television in countries where we have active programs
and a trained staff to properly carry out promotion activities.
One of the most effective ways of promoting the exchange of
ideas is direct business tieups by executives of the soybean
industry with the overseas counterparts.
“Council Offices:

“I would like to tell you some of our plans and hopes
for the future. We now have a Soybean Council office in
Bombay, India, which is under the direction of Ferroze
Nallaseth.
“The Spanish office, located at Madrid, is under the
direction of Javier de Salas.
“Our Italian office, located at Rome, is under the
direction of Dominic J. Marcello. The Rome office also
houses the overseas staff which assists in the overseas
country programs, the channel of communication being the
country offices through the Rome overseas office through the
home office at Waterloo [Iowa].
“The Benelux office located at Rotterdam is under the
direction of William A. Luykx. Office space in Rotterdam
is in conjunction with the Great Plains Wheat Association,
while our Rome office space is shared by the Feed Grains
Council.
“The Israeli office located in Jerusalem is headed up by
Joseph Mazur.
“Our German office at Hamburg is represented by Dr.
Leonhard Lennerts, who is an employee of the German
Oil Seed Crushers. This program is being expanded and a
small country staff is being employed by the Council for our
Hamburg office.
“Further plans call for a small country office that
will be located in Copenhagen or Stockholm to serve the
Scandinavian countries.
“Within the next year we have plans to open small
country offices in Belgrade [Yugoslavia], Cairo [Egypt],
Teheran [Iran], Karachi [Pakistan], and London [England],
provided sufficient 104A funds are made available for our
use. This will give us good representation and offer an
excellent opportunity to continue to increase exports of
soybeans and soybean products in these areas.
“Other countries listed in the World Agreement will
be covered periodically by the home and overseas staffs.
Ground work will be laid for small country programs where
opportunities seem greatest.
“In order to effectively promote soybeans and soybean
products, our experience has shown it is necessary to have
a full-time representative staff in a country to work directly
with local industrial groups and government officials on joint
promotion programs. You have to call on people and solicit
business. You can’t wait for them to call on you or do the
job with periodic visits. To do the job, it is necessary to have
direct representation in that country.
“A trip made to 17 Middle East and European countries
during February and March 1960 by Council and FAS
[USDA’s Foreign Agricultural Service] representatives again
pointed out the need for market development work. Local
cooperative groups in these countries told representatives
of the Council’s good work they had observed and said
they were ready to go on a joint promotion program now.
Concurrence for such a program from almost all agricultural
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attaches was obtained.
“Of these countries, besides the four where programs
are under way, only one, Yugoslavia, had sufficient 104A
funds earmarked for program operations. However, enough
money was allocated for limited program operations in India,
Pakistan, and Netherlands for 1960-61. By having active
country programs in these countries in 1961, possible sales
may reach over 1 million metric tons of soybean oil; 300,000
metric tons of soybean meal; and 1 million metric tons of
soybeans.
“I would like to point out some of the results that have
been achieved where we have active programs.
“1–Results obtained in Italy show imports of soybeans
and soybean products valued at $17 million for the first 6
months of 1960. This was the total value for 1959 imports.
This compares with $12 million in 1958 and $8 million in
1957. Member firms of the Soybean Council have made
arrangements with Italian counterparts to increase soybean
processing capacity. The increased processing of soybeans
in foreign markets is directly reflected in increased demand
for oil since soybeans yield only one-half as much oil as
peanuts and only one-third as much as copra. Germany is
an example. In spite of record processing in the first part of
1960, Germany still purchased 20,000 tons of soybean oil
from the United States in the first 4 months of 1960.
“U.S. soybean oil exports to Spain averaged 36 million
pounds in 1950-54; and increased to 335 million pounds in
1956-57; 382 million pounds in 1957-58; and 446 million in
1958-59.
“U.S. soybean meal exports to Spain increased from
100 metric tons in 1954-55 to 21,000 metric tons in 195859. There has been a gradual increase in the per capita
consumption of vegetable oil in Spain. Soybean oil is being
introduced into new non-food products in Spain, including
paint.
“Council activities in Spain have established in that
country one of the important markets for U.S. soybean oil–
with annual average imports in excess of 150,000 tons. Two
or 3 years ago, Spanish government regulations authorized
blends of soybean oil with olive oil. These blends prejudiced
soybean oil in consumer channels because of the low quality
of olive oil used. Later, however, when high quality olive
oil was blended with soybean oil, immediate acceptance of
U.S. soybean oil resulted and is continuing, as evidenced by
increasing demand for this product.
“Work in Israel: Israel hopes to import 200,000 metric
tons of soybeans in 1960-61 or over 100,000 metric tons
for each 1 million population. Israel has the highest per
capita consumption of soybeans and soybean products in the
world. This is an indication of what can be achieved in other
countries. Because of intensive and extensive efforts of the
Council in Israel, which program is now in the beginning
of the second year, Israel has accepted soybean oil as the
preferred cooking and salad oil of that nation. Israel is a

showplace. Advances made here are quickly known in other
countries.
“U.S. soybean exports to Israel have increased as
follows: 1957-58, 110,000 tons; 1958-59, 128,000 tons;
estimated 1959-60, 165,000 tons.
“Prior to 1957, the United States shipped no soybean
oil to Israel. In 1957-58 and 1958-59, United States exports
of soybean and cottonseed oil to Israel averaged about
15 million pounds annually. U.S. technical assistance to
the Israel Mixed Feed Association and flour millers has
improved feeding techniques and the quality of domestic
flour production, and expanded the use of soy protein.
Everywhere, people are interested in soya protein and request
information on it.” Continued. Address: PhD, Director of
Overseas Operations, Soybean Council of America, Italy.
5840. Miller, G.W.; Brown, J.C.; Holmes, R.S. 1960.
Chlorosis in soybean as related to iron, phosphorus,
bicarbonate, and cytochrome oxidase activity. Plant
Physiology 35(5):619-25. Sept. [20 ref]
Address: Utah Agric. Exp. Station, Logan.
5841. Soybean Digest. 1960. Honorary life members
[American Soybean Assoc.]: Dr. E.E. Hartwig and Dr.
Frederick Dimmock. Sept. p. 8.
• Summary: Dr. Edgar E. Hartwig, who has played a
leading role in the rapid growth of soybean production in
the southern United States, was born in 1913 at Wheaton,
Minnesota. He received his bachelor of science degree from
the Univ. of Minnesota and his PhD degree from the Univ. of
Illinois. In 1943 he joined the southern soybean improvement
program in cooperation with the North Carolina Agric. Exp.
Station.
“In January 1949 he became coordinator of the
southern soybean improvement program at the Delta Branch
Experiment Station, Stoneville, Mississippi, which position
he still holds. Dr. Hartwig has had a major part in the
development and release of the following soybean varieties:
Roanoke, Jackson, Dorman, Lee, Hood and Hill. In recent
years more than 90% of the soybean acreage in the Midsouth
has been planted to these varieties.”
Note: Edgar E. Hartwig died on 11 May 1996 in
Mississippi at age 82. He had been residing in Leland,
Washington Co., Mississippi.
Dr. Dimmock was born at Edgware, Middlesex County,
England in 1896, and came to Canada at the age of 15. “He
received his BSA degree at McGill University in 1923,
his MSA degree in 1925, and his PhD at the University
of Nebraska in 1947. Dr. Dimmock served as assistant
agrostologist at the Agricultural Experiment Station,
Harrow, Ontario, from 1923 to 1928, and was transferred
to the forage crops division, Experimental Farms Service,
Canada Department of Agriculture at Ottawa, Ontario,
in 1928. He has been in charge of the soybean and corn
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breeding programs at Ottawa since 1928... He has had charge
of the program of soybean investigations for the Canada
Department of Agriculture since it was initiated in 1924.
During the 6 years he was at Harrow he developed and
distributed A.K. (Harrow), and later Harman, the selection of
which he began at Ottawa.
“The program of soybean research which he initiated
at Ottawa has resulted in the development and distribution
of the following early-maturing varieties of soybeans, most
of them from hybridization: Mandarin (Ottawa), Capital,
Kabott, Pagoda, Comet, Acme, and Merit. These varieties
have contributed greatly to the development of a successful
soybean industry in Canada, and have been of great
importance in the northern United States.”
Photos show Dr. E.E. Hartwig (with Jake Hartz, Jr.,
who introduced him at ASA’s 40th convention in Memphis,
Tennessee) and Dr. Frederick Dimmock (with ASA vice
president Charles V. Simpson presenting the award, and
K.A. Standing of Chatham, Ontario, who introduced Mr.
Dimmock).
5842. Strayer, George M. 1960. Commodity organizations
that sell can find dollar markets overseas. Chemurgic Digest.
Sept. p. 7-11.
• Summary: Today in the USA we have large surpluses
of wheat, corn, cotton, rice and grain sorghums. “They
are, in part, a result of the three great revolutions that
have taken place in American agriculture in the 1900s: 1.
Mechanization. 2. Hybridization. 3. Feeding efficiency.”
“Our single greatest problem today is wheat.”
In 1946, just after World War II, the USA produced
180 million bushels of soybeans. “Many people thought we
would drop back to 100 million bushels annual production.”
But instead production has increased, until today it is
now nearly 600 million bushels. “Almost 25 million acres

have been removed from corn, oats, wheat, cotton and hay
acreages and transferred to the soybean crop. Today the U.S.
is the worlds largest net exporter of fats and oils and oilseeds.
In 1940 we were the world’s largest importers. Where have
the soybeans gone? Last year we exported 110 million
bushels of soybeans–1 bushel out of every 5 produced.” The
soybeans were “sold into markets which did not exist for use
12 years ago! Japan bought almost 50 million bushels. The
European countries bought 45 million bushels. And every
bushel was sold for dollars and only dollars.”
“Part of our increase is due to the breaking off of
political relations between Japan and Red China, the
traditional source of soybeans for Japan.”
Discusses how these large soybean exports were
developed. Recently Spain imported 300,000 tons of U.S.
soybean oil. Last year Italy purchased 80,000 tons of
soybean oil meal.
“Last winter the Soybean Council of America signed
a ‘global development agreement’ with the Foreign
Agricultural Service [FAS]...” Representatives of the fats and
oils division of the FAS work together with representatives
of the Soybean Council to sell soybean oil overseas. But
the real work, Strayer emphasizes, must be done by “the
commodity organizations representing the individual
commodities... My point is this. No one else is personally
interested in your markets except you!”
5843. Watanabe, Tokuji; Fukamachi, Chiharu. 1960. Tôfu
seizô ni kansuru kenkyû. I. Tôfu seizô gijutsu no genjô ni
kansuru chôsa [Research on tofu production. I. Survey of
present tofu production technology]. Shokuryo Kenkyujo
Kenkyu Hokoku (Report of the Food Research Institute) No.
14B. p. 1-5. Sept. [Jap; eng+]
• Summary: One of the most important and influential
documents ever published on tofu, this report analyzed all
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the key variables in the process and led to major changes
in the way tofu was produced in Japan, making the process
more rational and efficient. An extensive summary of the
results with many graphs is given in English by Shurtleff
& Aoyagi in Tofu & Soymilk Production. This report was
published shortly after Dr. Watanabe spent two years in the
United States studying the suitability of American soybean
varieties for making tofu, at the Northern Regional Research
Center, Peoria, Illinois. Address: Food Research Inst.,
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
5844. Watanabe, Tokuji; Fukamachi, Chiharu; Nakayama,
Osamu; Teramachi, Yayoi; Abe, Kazuyoshi; Suruga,
Sachiko; Miyanaga, Setsuko. 1960. Tôfu seizô ni kansuru
kenkyû. II. Tôfu seizô kôtei no hyôjunka ni taisuru kenkyû.
1. Futsû-dofu [Research on tofu production. II. Research on
the standardization of the tofu making process. 1. Regular
momen tofu]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of
the Food Research Institute) No. 14B. p. 6-15. Sept. [6 ref.
Jap; eng+]
• Summary: Contents: Part I. Regular Momen Tofu. 1.
Soybeans used for research. 2. Method of experiments. 2.1.
Making soymilk. 2.2. Soymilk coagulation. 2.3. Measuring
soymilk solids (2.3.1. Density of soymilk solids. 2.3.2.
Density of protein in soymilk. 2.3.3. Volume of tofu. 2.3.4.
Firmness of tofu. 2.3.5. Transparency of whey. 2.3.6. Tofu
solids. 2.3.7. Density of protein in whey). 2.4. Expressing
experimental results (2.4.1. Rate of extraction (%) of solids
and of protein in soymilk. 2.4.2. Rate of solidification /
coagulation. 2.4.3. Rate of tofu yield = Rate of extraction x
rate of solidification / coagulation).
3. Results of experiments. 3.1 Cooking temperature of
the slurry and the nature of the coagulated material (3.1.1.
Effect of heating temperature on the tofu. 3.1.2. Effect of
amount of water added during cooking. 3.1.3. Effect of
temperature on conditions of extraction and solidification.
3.1.4. Cooking time). 3.2 Conditions of coagulation (3.2.1.
Amount of coagulant. 3.2.2. Coagulation temperature.
3.2.3. Coagulation time. 3.2.4. Amount of stirring during
coagulation. 3.2.5. Types of coagulants and effect on tofu.
3.2.6. Concentration of soymilk. 3.2.7. Varieties of soybeans
used {Jackson, Dorman, Ogden, Lincoln, Harosoy, Hawkeye,
Lee}). 3.3. Soaking the soybeans.
4. Standardization of the process for making regular
tofu. 4.1. Amount of time soybeans should be soaked in
water. 4.2. Method of obtaining soymilk. 4.3. Method of
coagulating soymilk. 4.4. The standard manufacturing
process.
Parts II and III. Silken tofu and Bagged lactone silken
tofu follow a parallel structure. Address: Food Research
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
5845. Watanabe, Tokuji; Fukamachi, Chiharu; Nakayama,
Osamu; Teramachi, Yayoi; Abe, Kazuyoshi; Suruga,

Sachiko; Miyanaga, Setsuko. 1960. Tôfu seizô ni kansuru
kenkyû. II. Tôfu seizô kôtei no hyôjunka ni taisuru kenkyû.
2. Kinugoshi-dofu [Research on tofu production. II. Research
on the standardization of the tofu making process. 2. Silken
tofu]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of the
Food Research Institute) No. 14B. p. 16-24. Sept. [Jap;
eng+]
• Summary: The structure of this part (Silken tofu, 2.2)
parallels that of part 2.1 (Regular momen tofu, pages 6-15).
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku,
Tokyo, Japan.
5846. Watanabe, Tokuji; Fukamachi, Chiharu; Nakayama,
Osamu; Teramachi, Yayoi; Abe, Kazuyoshi; Suruga,
Sachiko; Miyanaga, Setsuko. 1960. Tôfu seizô ni kansuru
kenkyû. II. Tôfu seizô kôtei no hyôjunka ni taisuru kenkyû.
3. Fukuroiri-dofu [Research on tofu production. II. Research
on the standardization of the tofu making process. 3. Bagged
lactone silken tofu {GDL}]. Shokuryo Kenkyujo Kenkyu
Hokoku (Report of the Food Research Institute) No. 14B. p.
25-30. Sept. [Jap; eng+]
• Summary: The structure of this part (Bagged lactone silken
tofu, 2.3) parallels that of part 2.1 (Regular momen tofu,
pages 6-15). Bagged Lactone Silken Tofu is a packaging
innovation. Address: Food Research Inst., Shiohama 1-4-12,
Koto-ku, Tokyo, Japan.
5847. Kennedy, John F. 1960. Re: Thank you for your letter
concerning the farm situation. Letter to Mr. Glenn Pogeler,
Chairman of the Board, National Soybean Processors
Association, 3818 Board of Trade Building, Chicago 4,
Illinois, Oct. 29. 1 p. Typed, with signature on letterhead.
• Summary: “I am enclosing a copy of ‘Agricultural Policy
for the New Frontier... I favor a program of selective supply
management for those commodities where such supply
management would prove effective and where a 2/3 majority
of producers so favor such a majority [program?].”
“I am well aware of the great expansion in the soybean
industry in recent years as well as the fact that this expansion
has not resulted in accumulation of surpluses nor in adverse
economic effects to any segment of the industry. This is a
record of which we can all be proud.”
In the upper right corner of this letterhead is a portrait
photo of John F. Kennedy. Down the left side of the
letterhead is a long list of agricultural dignitaries who
support Kennedy including: Director: Robert G. Lewis.
National chairman: Honorable Herschel Loveless, Governor
of Iowa. Executive committee–Chairman: Honorable Claude
Wickard, Camden, Indiana, former secretary of agriculture
[under Franklin D. Roosevelt], etc. Address: Farmers for
Kennedy-Johnson, National Headquarters: 1511 K Street,
Washington 5, DC. Phone: Dl. 7-1717, Dl. 7-9550.
5848. Hayashi, Shizuka. 1960. Japanese soy sauce team in

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2134
United States. Soybean Digest. Oct. p. 22.
• Summary: “A group of top executives of the Japan Soy
Sauce Brewers Association is making a 36-day tour of the
U.S. soybean industry as guests of the American Soybean
Association. The trip was arranged by the Japanese American
Soybean Institute. The soy sauce manufacturers are traveling
at their own expense, however.”
They arrived in Waterloo, Iowa, Sept. 25. They plan to
“visit farms where soybeans are grown and harvested, U.S.
elevators, and soybean processing [crushing] plants; the
Northern Regional Research Laboratory at Peoria, Illinois;
grain grading and export facilities; and the U.S. Department
of Agriculture in Washington, D.C.
The team from Japan includes Keizaburo Mogi,
managing director, Noda Shoyu Co., Ltd.; Yoshiro
Hamaguchi, managing director, Yamasa Shoyu Co., Ltd.;
Kichiemon Hamaguchi, president, Choshi Shoyu Co.,
Ltd., and Mrs. Michiko Hamaguchi; Motoyashi Kinoshita,
president, Marukin Shoyu Co., Ltd.; Heibei Yamashita,
president, Kinoeno Shoyu Co., Ltd.; Chujiro Yamanouchi,
vice president, Japan Shoyu Association, and president,
Kyushu Shoyu Association; and Akira Komiya, managing
director, Japan Shoyu Association.
“The team will be accompanied on their tour by David
R. Farlow, assistant to the executive vice president of the
American Soybean Association.” Address: Managing
Director, Japanese American Soybean Inst., Nikkatsu
International Building, No. 1, 1-Chome Yurakucho, ChiyodaKu, Tokyo, Japan.
5849. Soybean Digest. 1960. New plastics produced from
soybean oil by USDA. Oct. p. 9.
• Summary: “New plastics that will not dissolve or melt and
that adhere strongly to glass have been produced in chemical
research on soybean and linseed oils at the U.S. Department
of Agriculture laboratory in Peoria, Illinois. And the plastics
were made possible by a new method of crosslinking certain
chemicals, called ‘polyester resins.’ Polyesters have a wide
variety of uses. They are well known as synthetic textile
fibers and high-strength, water-repellent films.” This research
was conducted by E.H. Pryde (whose photo is shown), R.A.
Awl, and H.M. Teeter (investigations leader).
5850. Brown, J.C.; Tiffin, L.O.; Holmes, R.S. 1960.
Competition between chelating agents and roots as factor
affecting absorption of iron and other ions by plant species.
Plant Physiology 35(6):878-86. Nov. [25 ref]
Address: Mineral Nutrition Lab., Agricultural Research
Service, USDA, Beltsville, Maryland.
5851. Johnson, Herbert W. 1960. Registration of soybean
varieties, VII [Acme, Bienville, Comet, Ford, Hill, Hood,
Lindarin, Merit, Shelby]. Agronomy Journal 52(11):659-60.
Nov. [21 ref]

• Summary: Gives details on the following soybean
varieties: Acme (No. 25), Bienville (No. 26), Comet (No.
27), Ford (No. 28), Hill (No. 29), Hood (No. 30), Lindarin
(No. 31), Merit (No. 32), and Shelby (No. 33). Address:
Research Agronomist, Crops Research Div., ARS, USDA,
Beltsville, Maryland.
5852. Rackis, Joseph J.; Cowan, J.C. 1960. Progress in
soybean protein utilization. Soybean Digest. Nov. p. 14-17.
[16 ref]
• Summary: Contents: Introduction. Soybean oil meal. Soy
flour. Isolated protein (isolated soybean protein). Need for
research. The future.
A table shows the number of pounds of feed required to
produce a dozen eggs or a pound of live weight in 1930 and
in 1957.
Eggs: 7.3 lb. decreased to 5.6 lb.
Broiler: 5.0 lb. decreased to 2.4 lb.
Turkey: 6.5 lb. decreased to 3.6 lb.
Pork: 3.9 lb. decreased to 3.1 lb.
A large photo shows Dr. J.J. Rackis using
electrophoresis in research to determine the protein
components of soybean meal. Address: Northern Regional
Research Lab., Peoria, Illinois.
5853. Teeter, H.M.; Dorman, L.C.; Harris, L. 1960.
Reactions of polyunsaturated fatty alcohols. IX. Molecularweight distribution of some conjugated soybean vinyl ether
homopolymers. J. of the American Oil Chemists’ Society
37(11):552-55. Nov. [13 ref]
• Summary: The molecular-weight distributions of several
conjugated soybean vinyl ether homopolymers were
studied by means of the integral fractionation technique.
Polyunsaturated fatty vinyl ether polymers and copolymers
have “promising properties as coatings, especially for metal.”
Address: Northern Regional Research Lab., Peoria, Illinois.
5854. USDA ARS Northern Utilization Research and
Development Division, Peoria, Illinois. 1960. Definitions of
foreign foods of current interest (Brochure). Peoria, Illinois.
4 p. Dec. 13. 28 cm.
• Summary: The first section, titled “Japanese foods
from soybeans” (p. 1-2) includes: Aburage, frozen tofu,
Hamanatto (Hamananatto), kinako (A form of full-fat soy
flour made by grinding roasted soybeans), koji (A culture
prepared by growing Aspergillus oryzae on cooked rice,
wheat or other cereal for a few days. Serves as a source
of enzymes for making miso, soy sauce, saki [saké, sake]
and other fermented foods), kori tofu, miso, monosodium
glutamate (a seasoning compound first isolated from soy
sauce), nama-age, natto, satsumage [satsuma age], soybean
milk or tonyu, soy sauce or shoyu, tofu, yaki-dofu, yuba.
The second section, titled “Indonesian fermented foods”
(p. 3-4) includes: Arak, ketjap (soy sauce made with black
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soybeans), ontjom, ragi, sajur asin, tapé ketan (fermented
glutinous rice), tapé katella (fermented arrowroot), tempeh
(or témpé or témpé kedelé), tuwak. Address: Peoria, Illinois.
5855. Gerlow, Arthur R.; Mullins, Troy. 1960. Economics of
supplementary irrigation of soybeans. Arkansas Agricultural
Experiment Station, Bulletin No. 634. 34 p. Dec.
• Summary: Contents: Introduction. Use of cropland.
Supplemental irrigation on survey farms. The need for
supplemental irrigation. Relation of yields to irrigation.
Costs of irrigating soybeans. Estimating costs and returns
from supplemental irrigation of soybeans. The problem of
rationing water among irrigated crops. Summary. Appendix
with 9 tables.
“Summary: Soybeans have become a leading crop in the
rice-producing areas of Arkansas; they now contribute about
40 percent of the gross income on rice farms. Supplemental
irrigation has contributed prominently to this development.”
Address: Dep. of Agricultural Economics and Rural
Sociology.
5856. Johnson, H.W.; Borthwick, H.A.; Leffel, R.C. 1960.
Effects of photoperiod and time of planting on rates of
development of the soybean in various stages of the life
cycle. Botanical Gazette 122(2):77-95. Dec. [12 ref]
• Summary: A table shows mean responses for four
photoperiod treatments on six soybean varieties at all dates
of planting. They observed that floral induction in the
earlier varieties was less affected by photoperiod than in the
later varieties. They also observed that plant development
following floral induction in the late varieties was more
affected by photoperiod than in the early varieties. Address:
Crops Research Div. & Assoc. Prof. of Agronomy, Maryland
Agric. Exp. Station.
5857. Peters, Doyle B.; Johnson, Leonard C. 1960. Soil
moisture use by soybeans. Agronomy Journal 52(12):687-89.
Dec. [2 ref]
Address: 1-2. Soil Scientists, Agricultural Research Service,
Urbana, Illinois.
5858. Soybean Digest. 1960. Total oil supply under last year:
Soaring U.S. soybean exports reflect expanding use in major
markets. Dec. p. 5-6.
• Summary: “The total U.S. supply of edible fats, oils, and
oilseeds during the 1960-61 marketing year which began
Oct. 1 is forecast at 14.1 billion pounds (oil equivalent
of oilseeds), only 0.1 billion pounds less than the record
quantity available last year, according to the 1961 outlook
issue of Agricultural Marketing Service, U.S. Department of
Agriculture. Smaller beginning stocks on Oct. 1–mainly of
soybeans–account for the reduction in supply.
“With the growth in population expected, total domestic
use of food fats should increase by over 0.1 billion pounds.

Prospects indicate that the quantities of edible oils, lard and
soybeans available for export in 1960-61, while 0.2 billion
pounds less than last year’s availabilities, will be nearly
as large as the record 3.9 billion pounds shipped abroad in
1959-60.
“Export prospects for food fats and oils through
September 1961 appear bright. In fact, with many foreign
countries such as Japan, Spain and the countries of Western
Europe continuing to need substantial quantities of these fats,
exports will be as large as the 3.9 billion pounds (including
the oil equivalent of oilseeds) in the marketing year just
completed. Thus a close balance between our exportable
supplies and export demand in 1960-61 appears likely. The
actual balance will depend on the size of foreign oilseed
crops and on world political and economic developments,
according to AMS.”
Goes no to discuss: Edible oils. Price spread. High
protein feeds.
5859. Steinkraus, K.H.; Yap, B.H.; Van Buren, J.P.;
Provvidenti, M.I.; Hand, D.B. 1960. Studies on tempeh:
An Indonesian fermented soybean food. Food Research
25(6):777-88. Dec. [6 ref]
• Summary: Also cited as New York State Agric. Exp.
Station Journal Paper No. 1176. Contents: Introduction.
Materials and methods: Essential steps in tempeh
production–Indonesian method (as described by Miss
Yap). Analyses: Determination of soluble solids. Results
and discussion: Microorganisms involved in tempeh
fermentation, factors influencing mold growth, flavor of
tempeh, changes occurring during tempeh fermentation (with
graph), results of cytological studies, preservation of tempeh,
yields of tempeh at various stages of processing. Summary.
Photos show: (1) Tempeh ingredients and prepared
tempeh including: (a) dry soybeans; (b) soaked, peeled,
and cooked soybeans; (c) “raw tempeh bean cake sliced;”
(d) “deep fat fried sliced tempeh. (3) Hydrated soybeans, x
500 (magnification 500). (4) Hydrated steamed soybeans,
x 500. (5) “Several sections of tempeh digested soybeans,
x 500” (a) 24 hours; (b) 72 hours. (6) Hydrated soybeans.
(7) Soybeans steamed 90 minutes. (8) Tempeh, 200 x. (9)
Soybeans cooked 1½ hours (120ºC).
Note: This is the earliest document seen, written by
researchers in the USA, that contains the word “tempeh” in
the title. Address: Cornell Univ.
5860. USDA Plant Inventory. 1960. Plant material introduced
January 1 to December 31, 1954 (Nos. 212043 to 222845).
No. 162. 440 p. Dec.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
212604-212606 (p. 24-25). “From Afghanistan. Seeds
collected by H.S. Gentry, Agricultural Explorer, Horticultural
Crops Research Branch, Plant Industry Station, Beltsville,
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Maryland. Received Jan. 27, 1954.”
Location and Date: No. 13100. Market Jalalabad. Nov.
18, 1953. Small yellow variety grown locally by irrigation
for table use. No. 13101. Market, Jalalabad Province. Nov.
18, 1953. Black bean grown by irrigation for table use. No.
13123. Momokhil, Jalalabad Province. Nov. 19, 1953. Small
green bean cultivated on sandy soil.” Note: No. 212716
is listed here as a sweet cherry from the Netherlands, but
records from Stoneville, Mississippi, list it as a soybean.
215688-215693 (p. 146). “From Israel. Seeds
presented by the Ministry of Agriculture and Development,
Agricultural Research Station, Rehovot. Received April 22,
1954.” Six varieties including one local variety.
215754-215755 (p. 149). “From Peru. Seeds collected
by E.E. Smith, Agricultural Explorer, Plant Introduction
Section, Horticultural Crops Research Branch, Beltsville,
Maryland. Received April 26, 1954.” No. 429. Soya Charlee,
T.M. 86. Experiment Station, Tingo María. March 20, 1954.
No. 430. Soya Otootan, T.M. 83. Experiment Station, Tingo
Maria. March 20, 1954.
215811 (p. 152). “From Afghanistan. Seeds collected
by H.S. Gentry Agricultural Explorer, Horticultural Crops
Research Branch. Received Jan. 27, 1954; numbered April
27, 1954.” No. 13100 B. Market, Jalalabad. Nov. 18, 1954.
Small black variety.
222397 (p. 400). “From Pakistan. Seeds collected
by H.S. Gentry, Agricultural Explorer, Plant Introduction
Section, Horticultural Crops Research Branch, Beltsville,
Maryland. Numbered Dec. 1, 1954.” No. 14195. Kulat.
Market, Mingora, Swat. April 30, 1954. Seeds brown.
Address: Washington, DC.
5861. Sakurai, Yoshito. 1960. Report of the researches on
the production of high-protein food from fermented soybean
products. Food Research Institute, Ministry of Agriculture
and Forestry, Tokyo, Japan. *
• Summary: Sakurai reconfirmed that Bacillus natto is an
aerobic, Gram-positive rod, and classified as a related strain
of B. subtilis.
Note: Hesseltine and Wang (1972, p. 402) reported
that there are two types of Bacillus natto in the laboratory
of the Food Research Institute, Ministry of Agriculture and
Forestry, Tokyo, Japan. One has its optimum temperature
from 30º to 45ºC and the other, from 35º to 45ºC.
Sakurai recommended that the culture known as B. natto
SB-3010 and having its optimum temperature from 35º to
45ºC appeared to be the one most suitable for making natto.
Address: National Food Research Inst., Tokyo.
5862. Shibasaki, K.; Hesseltine, C.W. 1960. Miso–I.
Preparation of soybeans for fermentation. Bacteriological
Proceedings 60:49-50.
• Summary: This is the earliest known of Dr. Hesseltine’s
many important scientific research articles on miso.

Approximately 13 million bushels of soybeans are used each
year to make miso in Japan, yet only two general accounts of
miso have been published in the USA.
The key to the new process proved to be the soybeans;
28 different Oriental and U.S. soybeans were investigated
by softening through soaking and cooking. Soybeans that
are not uniformly soft fail to ferment properly. Address:
Northern Regional Research Lab., Peoria, Illinois.
5863. Soybeans pass tobacco to become the 4th most
important U.S. farm crop in value (Important event). 1960.
• Summary: George W. Kromer (USDA). 1965. Soybean
Digest. June. Cover story.
5864. Soybean Futures Trading. 1960--. Serial/periodical.
Washington, DC: USDA Commodity Exchange
Administration. *
Address: Washington, DC.
5865. Mustakas, Gus C.; Griffin, Edward L., Jr. Assignors
to USDA. 1961. Copolymerization method. U.S. Patent
2,967,166. Jan. 3. 2 p. Application filed 13 May 1959. [2 ref]
• Summary: Copolymerization of conjugated soybean vinyl
ether and lower alkyl vinyl ethers.
Note: Soy is mentioned 7 times in this patent, as
“soybean polyunsaturated vinyl ethers,” “soybean vinyl
ether,” “conjugated soybean vinyl ether” or “aliphatic
conjugated soybean vinyl ether.” Address: Peoria, Illinois.
5866. Smith, Allan K.; Hesseltine, C.W.; Shibasaki, K.
Assignors to the USA as represented by the Secretary
of Agriculture. 1961. Preparation of miso. U.S. Patent
2,967,108. Jan. 3. 3 p. Application filed 24 July 1959. [1 ref]
• Summary: “A non-exclusive, irrevocable, royaltyfree license in the invention herein described, for all
governmental purposes, throughout the world, with the
power to grant sublicenses for such purposes, is hereby
granted to the Government of the United States of America.”
The main innovations in this patent are: (1) the use of
dehulled soybean grits (from the soybean variety Hawkeye)
instead of whole soybeans. (2) The optional addition of pureculture Saccharomyces rouxii (NRRL Y-2547 and Y-2548).
Address: Northern Regional Research Lab., Peoria, Illinois.
5867. Shaukat-Ahmed; Evans, Harold J. 1961. The
essentiality of cobalt for soybean plants grown under
symbiotic conditions. Proceedings of the National Academy
of Sciences, USA 47(1):24-36. Jan. 15. [30 ref]
• Summary: The biological importance of the element cobalt
was first recognized in 1935 with the discovery. reported in
three different papers, that small amounts would cure certain
deficiency symptoms in sheep and cattle. Underwood (1956)
has given a good review of the sequence of events leading to
these findings.
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From culture-solution experiments it is concluded that
cobalt is essential for the growth of soybean plants under
conditions which force them to depend upon symbiotic
relationship with Rhizobium japonicum for nitrogen.
Address: Dep. of Botany and Bacteriology, North Carolina
Agric. Exp. Station, Raleigh, NC.
5868. Jan. 21–Orville L. Freeman (D), Minnesota, becomes
U.S. Secretary of Agriculture under President John F.
Kennedy (1961-1963) and then under Lyndon B. Johnson
(1963-1969) (Important event). 1961.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
5869. Rackis, J.J.; Cowan, J.C. 1961. Meal used as glue in
early twenties (Letter to the editor). Soybean Digest. Jan. p.
19.
• Summary: “It has come to our attention that the date
of the first use of soybean meal as a plywood glue is in
error as stated in our article, “Progress in Soybean Protein
Utilization,” that appeared in the November 1960 Soybean
Digest. This read as follows: “Soybean oil meal was first
used industrially in 1927 as a plywood glue.” A similar error
appears on page 1019 of Soybeans and Soybean Products,
Klare S. Markley, editor.
“Glenn Davidson, Aurora, Illinois, writes us that the first
commercial production of plywood with soybean adhesives
occurred in the fall of 1923. Indeed, this commercial
production may coincide with the date that the patent
application was filed, Oct. 29, 1923.
“By 1927, four plants were using soybean glue in the
Midwest, and the Pacific Coast plywood mills had adopted
this glue to the substantial exclusion of other glues that were
available.” Address: 1. Chemist; 2. Chief, oilseed crops lab.,
Northern Utilization and Research Div., Peoria, Illinois.
5870. Wilcox, R.A.; Carlson, C.W.; Kohlmeyer, W.; Gastler,
G.F. 1961. Evidence for a water-soluble growth promoting
factor(s) in soybean oil meal. Poultry Science 40(1):94-102.
Jan. [8 ref]
• Summary: Evidence of a growth-promoting factor or
factors in soybean meal has been presented by Savage et al.
(Sept. 1950), Hill and Briggs (Sept. 1950) and by Patrick
(1953). More recently, others (1958-1959) have studied the
growth response of poults to a methanol extract of soybean
oil meal. “A large difference in growth rate of poults was
noted at this station between diets having isolated soybean
protein as a protein source and diets having soybean oil meal
as a protein source.”
“Summary and conclusions: Water extraction of soybean
oil meal removed materials which increased growth rates of
poults receiving an isolated soy protein diet.”
The increased seemed to due to both organic and
inorganic compounds. Neither 100% acetone nor 100%

ethanol extracted this active material from soybean oil
meal. Address: Depts. of Poultry Husbandry and Station
Biochemistry, South Dakota Agric. Exp. Station, Brookings,
SD.
5871. Abel, George H., Jr. 1961. Response of soybeans
to dates of planting in the Imperial Valley of California.
Agronomy Journal 53(2):95-98. Feb. [8 ref]
Address: Crops Research Div., ARS, USDA.
5872. Mississippi Farm Research. 1961. Late planting aids
control of weeds in soybean crop. 24(2):1, 8. Feb.
• Summary: “Pre-Planting Treatment: Since soybeans are
planted in late spring or early summer, shallow pre-planting
cultivation may be used as a means of controlling one or
more crops of early weeds. Very shallow disking, plowing,
use of harrows or rotary hoes or tillers should destroy the
weeds and form a shallow mulch. Where annual weeds such
as crabgrass, Brachiaria, goosegrass, pigweed, and annual
morningglory present early-season weed problems the use
of herbicides may be warranted. Two kinds of treatments for
controlling these weeds are recommended.
“Pre-Emergence Treatment: NPA, and Na-PCP are
recommended for trial use on soils having textures of
medium sandy loam to clay loams. Rates for various soil
types are presented in Table 17.” Address: Mississippi.
5873. SoyaScan Notes. 1961. Letters (4) received by Glenn
Pogeler from U.S. government officials in reply to his letters
(Overview). Compiled by William Shurtleff of Soyfoods
Center.
• Summary: During 1961 Glenn Pogeler was Manager,
North Iowa Cooperative Processing Association, 1605 19th
Street, S.W., Mason City, Iowa. These letters are each typed
on a letterhead with a signature.
1961 Feb. 27–Re: Thanks for letter protesting the
proposed increase in price supports for soybeans to $2.30
per bushel. From George D. Aiken, Vermont, U.S. Senate
Committee on Agriculture and Forestry.
1961 Feb. 28–Re: Thanks for letter commenting on
[Kennedy] Administration’s feed grain bill and attached
American Soybean Assoc. news release. Eugene J.
McCarthy, Minnesota, U.S. Senate Committee on Finance.
1961 March 27–Re: Thanks for your letter with copy of
resolution passed by the recent conference of Cooperative
Soybean and Cottonseed Processors. From Orville Freeman,
Secretary of Agriculture, USDA, Washington, DC.
1961 Aug. 3–Re: Invitation to Freeman to take part in
North Iowa Agricultural Institute. From Orville Freeman,
Secretary of Agriculture, USDA, Washington, DC.
5874. USDA Foreign Agricultural Service. 1961. U.S.
agricultural exports past and present, 1925-1960. USDA
Foreign Agricultural Service. FAS M-109. 33 p. Feb.
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• Summary: Graphs: (1) Grains have replaced cotton as the
chief U.S. export. (2) Vegetable oil exports have expanded
sharply [after 1945] to meet greater world requirements.
Soybean oil is the leader by far, with cottonseed oil in
second place. (3) Exports of soybeans and oil have risen
dramatically since World War II; soy exports were negligible
before 1938.
5875. American Soybean Association. 1961. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Advertisers’ index. 22 cm.
• Summary: Under the heading “Canadian production” are
four tables (p. 24) as follows: (1) “Production of soybeans in
Canada, 1942-1960.” For each year gives acreage, yield per
acre, and total production–which was 5.675 million bushels
in 1960.
(2) Production of soybean oil and oilcake in Canada.”
For each crop year from 1943-44 to 1959-60 gives soybeans
crushed (bushels), oil produced (tons), and oilcake and meal
produced (short tons). The crush increased from 241,315
bushels the first crop year to 17,080,212 bushels the last year.
(3) “Soybean production, utilization and value, Canada,
1936-1960.”
(4) “Soybean crushings in Canada, crop years 1946-47
through 1959-60.” Address: Hudson, Iowa.
5876. Andreas, Dwayne O. 1961. More jobs, more earnings,
better buys and more revenue. Chemurgic Digest. Feb/
March. p. 12.
• Summary: “Soybeans have become known as the ‘miracle’
crop of American agriculture. The record seems to support
the title.
In the past 20 years the U.S. soybean crop has grown
from 77 million bushels to over 500 million bushels today,
and the farm value has increased from less than $70 million
to around $1 billion today.
But anyone “who looks for a ‘miracle’ to explain
the fantastic story of the soybean industry is in for a
disappointment. Rather behind the success story in the
‘work’ story...”
For example, at USDA’s Northern Regional Laboratory
in Peoria, Illinois, “a new process has been developed for
preparing two of Japan’s most important foods–miso and
tofu. Both use soybeans.”
Congressmen “ought to support substantial increases
in spending for utilization research.” Address: President,
Chemurgic Council.
5877. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1961.
Results of the Cooperative Uniform Soybean Tests, 1960:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 206. March.
156 p. Not for publication. https://www.ars.usda.gov/

arsuserfiles/50200500/nust/1960%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
5878. Green, G.D.; Hurt, B.C.; Crockett, S.P.; Albritton,
R.C.; Walton, B.; Coats, R.E. 1961. Soybeans–variety, row
width studies: hill section results. Mississippi Farm Research
24(3):3. March.
• Summary: “For seed production, Lee, Jackson, Hood
and Hill are the leading recommended varieties for the hill
section of Mississippi.
“Lee should be the main variety for this purpose due to
its yielding and seed holding ability. Jackson should yield
more hay because it grows taller than the others listed. Lee
matures about mid-October at State College. Hood is a few
days earlier and Jackson a few days later than this. Hill
matures from mid to late September.”
A table titled “Soybean varieties, general test, 1960, hill
stations, yield in bushels per acre” has 9 columns: Variety
name [listed in descending order of yield], State College,
Pontotoc Flatwoods, Holly Springs, Verona, Brooksville,
Raymond, Average [yield], Date cut at State College.
The varieties tested are Lee, Dortchsoy 2A, Ogden,
Hood, Dortchsoy 31. Hill, Dorman, Jackson, Dortchsoy 67A,
Clark, Bienville, Yelnanda, CNS-4, ML 57-257, ML 57-225.
Also shows: LSD @ 5%, CV. %, Soils at each station, Date
planted.
Thus, Lee had the best average yield at 35 bushels per
acre. At Raymond the yield of Lee was 46 bu/acre. Address:
Mississippi Agric. Exp. Station, Stoneville.
5879. Hartwig, Edgar E. 1961. Soybeans–variety, row width
studies: Delta results. Mississippi Farm Research 24(3):3.
March.
• Summary: Six soybean varieties were evaluated on the
two major soil types at the Delta Station in 1960. Plantings
on clay were made May 4 and those on sandy loam May 24.
Maturity, height, lodging, and seed yields for the plantings
on clay along with a 7-year comparison with Lee yield
considered as 100 percent are reported in Table 1. Similar
data are reported in Table 2 for plantings made on a sandy
loam soil.
The other soybean varieties listed in these two tables are
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Hill, Dorman, Hood, Jackson and Bienville.
For each is given: Maturity date, height in inches,
lodging, seed yield (bu/acre), 7-year average yield and yield
as a percentage of Lee. Address: Mississippi Agric. Exp.
Station, Stoneville.
5880. Hartwig, Edgar E. 1961. Narrow rows fail to increase
yield of [soybean] seed in Delta. Mississippi Farm Research
24(3):3. March.
• Summary: “Reports of the importance of narrow rows for
producing top soybean yields in the North-Central states
have stimulated questions on the use of narrow rows in the
Delta area of Mississippi.” “Studies at the Delta Station
in 1949 and 1950 showed no yield differences between
soybeans grown in 36- and 40-inch rows, but yields were
reduced as much as 10% when row widths of 24 to 28 inches
were used. From these results, it was concluded benefits
could not be expected from setting up special equipment for
planting and cultivating soybeans in row widths different
from those commonly used for other row crops in the area.”
The soybean varieties Lee and Hill each gave higher
yields in 40-inch rows than in 27-inch rows. Address:
Research Agronomist, Crops Research Div., ARS, USDA,
working in cooperation with the Delta Branch Exp. Station,
Stoneville, Mississippi.
5881. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1961.
Results of the Cooperative Uniform Soybean Tests, 1960:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 207. March.
114 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/60soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
5882. Rouse, R.D. 1961. Soybeans for oil in Alabama.
Alabama Agricultural Experiment Station, Circular No. 138.
15 p. March. [4 ref]
• Summary: Contents: Variety comparison experiments.
Date of planting experiments. Rate of seeding and row width
experiments. Fertilizer and lime experiments. Fertilizer
placement experiments. Summary. Acknowledgments.

Address: Soil Chemist.
5883. Smith, Allan K.; Nash, A.; Wilson, L.I. 1961. Water
absorption of soybeans. J. of the American Oil Chemists’
Society 38(3):120-23. March. [7 ref]
• Summary: This study compares the rate of water
absorption of U.S. and Japanese soybeans at 10º and 25ºC
and at initial moisture levels ranging from 7.5 to 14%. The
rate that soybeans absorb water is controlled by their seed
coat; a pinhole or a crack in this coat greatly increases the
absorption rate. A low initial moisture and the presence
of hard beans reduces the rate of water absorption. U.S.
soybeans usually have lower moisture and contain more hard
beans than do Japanese soybeans.
Hard beans are defined as those that do not absorb
enough water in 16 hours to soften normally when cooked
in steam. They also observed that small beans are smaller
and drier than soybeans that absorb water normally. The
development of hardness is partly the result of hot dry
weather during ripening. Address: Northern Regional
Research Lab., Peoria, Illinois.
5884. White, H.B., Jr.; Quackenbush, F.W.; Probst, A.H.
1961. Occurrence and inheritance of linolenic and linoleic
acids in soybean seeds. J. of the American Oil Chemists’
Society 38(3):113-17. March. [17 ref]
• Summary: The linolenic acid content of 251 soybean
varieties ranged from 4.89 to 9.28% and the linoleic content
ranged from 35.8 to 53.4%. It was found that inheritance of
both fatty acids was quantitative rather than qualitative.
The content of polyunsaturated fatty acids in soybeans
has not generally been used as a criterion for selection in
soybean breeding. However, since there is solid evidence that
linolenic acid is at least partly responsible for the undesirable
off flavors from flavor reversion in refined soybean oil,
studies of fatty acid inheritance should provide useful
information.
Note: This is the earliest document seen (Nov. 2003)
concerning the breeding of soybeans for improved seed
quality (reduced linolenic acid). Address: Purdue Univ.,
Lafayette, Indiana.
5885. Haghiri, F.; Sayre, J.D. 1961. Strontium-90 uptake by
plants as influenced by soil types and liming. Soil Science
Society of America Proceedings 25(2):120-23. March/April.
[9 ref]
• Summary: After 5 weeks growth, the most radioactive
strontium-90 was accumulated by buckwheat, followed
by soybean plants, alfalfa, Sudangrass, and maize–in that
descending order. Address: 1. Asst. Prof., Ohio Agric. Exp.
Station; 2. Plant Physiologist, CRD, ARS, USDA.
5886. Miksche, Jerome P. 1961. Developmental vegetative
morphology of Glycine max. Agronomy Journal 53(2):121-

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2140
28. March/April. [11 ref]
• Summary: The soybean variety Hawkeye was used in this
study. Address: Iowa Agricultural and Home Economics
Experiment Station, Ames, Iowa.
5887. Shaw, W.C. 1961. Weeds: A challenge to efficient
soybean production. Chemical research offers an almost
unlimited possibility for weed control in soybeans–but more
research will be needed. Soybean Digest. April. p. 6-9. [4 ref]
• Summary: Contents: Introduction. Weed control research.
The fate of herbicides. Extent used on farms (“Herbicides
are now being applied on 1 of every 10 acres of cultivated
land”). Total farm problem. Basic research, key to progress.
This article begins: “Weeds are among the greatest
contributors to soybean production costs. They compete
with the crop for water, light, and mineral nutrients. Weeds
increase the cost of labor and equipment, reduce the quantity
and quality of soybeans and harbor insects and diseases
which damage the crop.
“The average cost of all tillage in soybean production is
estimated at 14% of the value of the crop. It is also estimated
that at least one-half of the tillage required in producing
soybeans is due to the presence of weeds. This means that
our farmers are losing 7% of the value of their crop each year
due to the increased tillage required to control weeds. To
this amount must be added an additional loss of 10% due to
reduced yields, lowered quality and weed control costs.
“It is estimated that the total reduction in soybean yields
due to weeds averages about 4 bushels per acre, resulting in a
loss of $200 million each year (1). The single most important
objective of fundamental and applied weed control research
is to reduce these annual weed losses in soybeans.
“The weed problem in soybeans varies slightly in the
southern and northern production areas, but many weeds are
troublesome in both areas. These include pigweed, annual
grasses, cocklebur, ragweed. morning glory, and smartweed.
To this list must be added Canada thistle, jimson weed,
velvetleaf, and foxtail in the North, while troublesome weeds
in the South include Johnsongrass, coffee weed, horseweed,
indigo weed, crabgrass, and others. What can farmers do to
reduce weed losses? They must look to an expanded weed
research program in chemical weed control. The answers are
not available today.
“The importance of fundamental science in contributing
to our well-being has been illustrated many times. Basic
research in the field of physics and chemistry led to the
development of atomic energy. The sulpha drugs, penicillin,
and the other antibiotics are the products of fundamental
research in medical science. Selective weed killers resulted
from fundamental research in the plant sciences.
“Weed Control Research: Our agricultural progress
has been characterized by the discovery, development,
and utilization of various forms of energy. Progress in
weed control has also been closely associated with the

development and utilization of human, mechanical, and
chemical energy. Our early weed control practices were
hand methods, utilizing human energy. Hand methods were
later gradually reduced and partially replaced by hand hoes
and other hand tools. Additional progress was made in weed
control as a result of the discovery of automotive power.
This advancement made it possible to use tractors for more
efficient weed control through better tillage and cultivation
practices. These developments represented a gradual but
steady increase in the mechanization of weed control
practices in soybean production.
“Our progress in weed control research in soybeans has
been closely correlated with advances in other production
practices. But progress in chemical weed control has been
slow. Three important developments in chemical weed
control were the discovery of pre-emergence methods,
development of subsurface application techniques, and low
pressure-low gallonage applications of herbicides.
“Weed research in soybeans since 1947 has resulted in
the development of promising herbicides for pre-planting
soil-incorporated, pre-emergence, and post-emergence
treatments. The discovery, development, and introduction
of new herbicides for weed control in soybeans has resulted
in steady improvements but none of the herbicides available
today are as effective as required for widescale acceptance
and use in all production areas.
“New herbicides are being introduced at a rapid rate
which justifies intensive evaluation. For example, many
new chemicals are being evaluated to determine which is
the most effective for controlling weeds in soybeans without
residual toxicity to other crops grown in rotation. Weed
research scientists know that a wide variety of environmental
factors and soil properties influence the initial effectiveness
of herbicides on weeds as well as their residual effects on
soybeans and crops grown in rotation. Thus, new herbicides
must be evaluated on a wide variety of soil types and
under the different environmental conditions occurring in
the soybean production areas in the United States. Weed
scientists are encouraged by this rapid development of
new herbicides and are particularly pleased that a good
many of them, such as 3-amino-2,5-dichlorobenzoic acid
(ami-ben), 2-chloro-N,N-diallylacetamide (CDAA), N-1naphthylphthalamic acid (NPA), 4,6-dinitro-o-sec-butylphenol (DNBP), pentachlorophenol (PCP), and others
appear promising for the control of weeds in soybeans
(2). The fundamental and applied research necessary to
determine the effective safe use of these chemicals for
controlling weeds in soybeans in various production areas of
the United States is enormous and research has not been able
to keep pace with the needs.
“Excellent progress has been made as a result of
fundamental investigations on the formulation of selective
herbicides; the penetration, absorption, and translocation
of herbicides in weeds and crop plants; the sites and
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mechanisms of selective action of herbicides; the fate
of herbicides in the soil; and the effect of soil-applied
herbicides on subsequent crops grown in rotation.
“Many people have trouble understanding specifically
what fundamental research studies can contribute to an
effective weed control program. Basic research on the effects
of chemicals on plants and soils has (a) provided information
which makes it possible for us to more efficiently utilize the
herbicides presently available, (b) aided in the development
of more sensitive methods for discovering and evaluating
new herbicidal compounds, (c) aided in explaining the
tolerance or susceptibility of different species and varieties
of plants to herbicides, (d) helped to explain why some
chemicals possess herbicidal properties and certain
closely related derivatives do not, and (e) has provided
information critically needed for the systematic synthesis and
development of new and more efficient herbicides for weed
control in soybeans.
“The Fate of Herbicides: In recent years, herbicides have
demonstrated outstanding potential for the selective control
of weeds in crop production. If maximum benefits are to be
realized from this vast, versatile, efficient, and economical
source of energy, we must develop a fundamental knowledge
of the effects of herbicides on plant growth and their fate in
plants, soils, animals, and humans. The fate of herbicides in
plants then becomes a critically important aspect of chemical
weed control in soybeans. It is an additional dimension in
weed control research which must be more fully understood
if we are to realize maximum benefits from the wide use of
chemicals for weed control and for crop production in a wide
variety of ways on American farms (3).
“The fate of chemicals in plants is a relatively recent
subject for scientific investigation. In view of the complexity
of the subject, it is not surprising that after 10 years of study
we still know comparatively little about the metabolism of
herbicides in plants.” Address: Plant Physiologist, Crops
Research Div., Agricultural Research Service, USDA.
5888. Smith, T.J.; Camper, H.M.; Carter, M.T.; Jones, G.D.;
Alexander, M.W. 1961. Soybean performance in Virginia as
affected by variety and planting date. Virginia Agricultural
Experiment Station, Bulletin No. 526. 30 p. April. [10 ref]
• Summary: The following six soybean varieties (listed
from early to late) were tested: Clark, Perry, S-100,
Dorman, Hood, Lee. A map on the front cover shows all of
the counties in Virginia and the locations of the following
stations: Piedmont Research Station, Virginia State College
Research Station, Eastern Virginia Research Station,
Tidewater Research Station. Address: 1. Prof., Virginia
Polytechnic Inst.; 2,4-5. Asst. Prof., Virginia Polytechnic
Univ.; 3. Assoc. Prof., Virginia State College. All:
Blacksburg, VA.
5889. Hieronymus, T.A. 1961. When to sell corn, soybeans,

oats, wheat. Illinois College of Agriculture, Extension
Circular No. 833. 44 p. May. See p. 17-28. Supersedes
Circular 711.
• Summary: “Historically, the price of soybeans has
fluctuated over wide ranges within marketing seasons. The
size of the crop and the price variability make the timing
of soybean sales especially important to Illinois farmers...
About 40 percent of the soybean crop is sold at harvest. The
rest of the sales are fairly evenly distributed over the year.”
Address: Urbana, Illinois.
5890. Houghtlin, R.G. 1961. Industry cooperation spells
a bright future for the soybean industry within the USA.
Soybean Digest. May. p. 17-18.
• Summary: “Remarks before the annual Chemurgic
Conference in Cincinnati” [Ohio].
“The domestic soybean industry is America’s most
important source of vegetable oils and protein meals. In
recent years through its expanding export markets it has
become an important factor in the economics of the Free
World.
“The phenomenal growth of the domestic soybean
industry is a matter of record.
“What have been the important factors responsible
for the present status of our industry? In my estimation,
the most important was the foresight and fortitude of the
soybean pioneers–both growers and processors. The growers
planted a crop for which there were only limited markets.
The processors risked capital to produce products for which
there were no established markets. Each group had to start
from scratch and elbow its way into the marketplace. I
would certainly be remiss if I failed to mention the important
contributions of the agronomists and breeders at both the
state and national levels. Without new adapted superior
varieties of soybeans, the crop never could have been
expanded into the vast areas now adapted to the crop.
“Two Associations: Early in the history of the U.S.
soybean industry two associations were formed: the
American Soybean Association for the growers, and the
National Soybean Processors Association for the processors.
I like to think that these organizations played and are playing
an important role in the development of the industry.
“The ASA has provided informed leadership for the
growers and, through their sensible support price proposals
to the USDA, soybeans have not as yet fallen into the surplus
category despite the phenomenal growth of the crop. Its
official publication, The Soybean Digest, has provided a
forum which the entire industry has used to promote the
general welfare. ASA’s early venture into foreign marketing
helped to show the way for the establishment of the Soybean
Council. which is a cooperative effort of growers. processors
and handlers in expanding foreign outlets for the industry.
The importance of the ASA in the development of the
industry cannot be overemphasized.
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“The National Soybean Processors Association was
established in 1930. Since its founding, it has always
maintained in its membership more than 80% of the soybean
industry processing capacity. Through its trading rules
committees, equitable rules for trading the products of the
industry were developed. Today practically all domestic
trading of soybean products is done under NSPA rules–proof
of their acceptance by buyers and sellers.
“The NSPA Soybean Research Council through the
years has fostered improved quality of soybean products
and has kept the industry and associated groups advised of
the latest developments in soybean technology. In the early
days this group were scientific salesmen for the industry.
They assisted in opening up markets for the products of
soy processing. Today they are assisting the industry in an
advisory capacity–counseling on problems facing us and
suggesting ways and means of answering through research
the problems that stand in the way of greater progress.
“In the mid-forties, the NSPA established the
Soybean Crop Improvement Council to work with state
and government and agencies and with the producers and
handlers to expand the economic production of soybeans.
This activity became increasingly important and in 1948
a full-time director was obtained to head up this effort.
In the intervening years, an advisory board, composed
of representatives from the 24 most important soybean
producing states and the USDA, was formed and is now an
integral part of the operation. The Council has distributed
some 350,000 copies of the booklet, Soybean Farming,
to growers, agricultural teachers, handlers and the general
public. The Council issues a quarterly publication, Soybean
News, to a mailing of more than 21,000. Several years ago
a color film, ‘Soybeans–The Feature Story,’ was produced.
This has been shown to many thousands, and almost 25
million persons are estimated to have viewed it on TV. Other
committees of the Association have been equally active and
effective.
“This recital of some of the accomplishments of the
NSPA has been presented to you merely to point up the fact
that the industry has been far-sighted in preparing for the
increased responsibilities which have come its way.
“Look at the Future: Enough for the past–how about the
present and the future?
“In my humble opinion, much greater efforts will be
needed in the future to maintain and expand our industry.
Most of the easier applied research has been accomplished
and future improvement in the quality of our products will
depend on the determination of basic facts about the soybean
and its components. Certainly we will continue to make
quality improvements in our raw materials and our finished
products, but any major accomplishments will depend on a
breakthrough on the basic knowledge of the soybean and its
products.
“Recognizing this fact, the industry last year established

the Soybean Oil Research Conference. This group, made up
of the USDA and industry oil technologists, is concentrating
efforts toward completely solving the flavor stability
problem of liquid soybean oil. Applied research has greatly
improved the keeping quality of liquid soy oil. Further
improvement will be necessary, however, to fully utilize an
expanded market for the product. Hydrogenated soy oil is
entirely satisfactory but liquid soy still has some limitations
which we feel can only be removed through basic research.
The Conference with the financial backing of the Soybean
Council of America, Inc., and the NSPA has placed several
research grants directed toward the solution of this problem.
“The USDA continues its important research efforts
directed toward this problem. Industry research laboratories
are also devoting time and effort toward its solution. No
overnight miracles are anticipated. With this concentration
of talent on the problem, however, we are optimistic that our
fundamental knowledge of soy oil will be increased with
concurrent quality improvements and that the final solution
will be forthcoming.
“The basic material for the operation of the industry is
also in need of further intensive study. The soybean breeder
has developed adaptable varieties for the expanding areas of
production. He has improved the genetic strains and physical
characteristics of the plant. He has developed strains that
are resistant to the diseases that have developed as the crop
expanded. Additional research, however, is vitally needed
to ensure the future of this crop. Our Crop Improvement
Council and the American Soybean Association are presently
making an effort to obtain increased federal funds for this
purpose.
“The industry for years has furnished modest financial
support for soybean research projects at various universities.
Recognizing the need for basic information it joined
hands last year with the National Plant Food Institute and
individual fertilizer manufacturers in establishing basic
studies at Illinois, Iowa State and Purdue Universities
“This 3-year program, costing some $70,000, should
substantially increase our basic knowledge of the physiology
and nutrition of the soybean.
“I have not given attention to the work of the Soybean
Council of America as my friend R.W. Fischer was delegated
that assignment. I would like to remind you, however, that
the Council is the result of the efforts and foresight of the
domestic industry–growers, processors and handlers. Its
marketing efforts will have a profound effect on the future of
the soybean industry.
“Now as to the future of this industry. The products–
high quality protein and versatile oil–will be needed in
increased quantities at home and in friendly nations abroad.
Future demand for soy oil and its products probably will
be keyed to the increase in population. Domestic demand
for soy protein for balanced feeding should expand much
faster as there is greater potential so long as costs are held
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to economical levels. Edible soy protein demand should
increase at an even faster rate as that market has scarcely
been scratched. In short. the domestic markets for the protein
fraction should expand much faster than the demand for soy
oil and its derivatives. In my humble opinion, this underlies
the necessity for developing and expanding foreign markets
for soy oil.
“Assuming that intensified basic research efforts are
productive, that foreign product markets are expanded
(especially for oil), and that government programs are
reasonable and don’t result in unmanageable soybean
surpluses with the resultant government controls and stifling
of personal initiative, the soybean industry should show a
steady and sound growth through the sixties.”
A portrait photo shows Robert G. Houghtlin. Address:
President, National Soybean Processors Assoc.
5891. Kromer, George W. 1961. Trends in soybean acreage
and production, 1924-60. Fats and Oils Situation (USDA
Economic Research Service). FOS-208. p. 24-36. May.
Summarized in Soybean Digest, July 1961, p. 19.
• Summary: Contents: Introduction. Soybeans grown mainly
for forage until 1941. World War II demand touched off
soybean acreage expansion in 1940’s. Great expansion of
soybean acreage during 1950’s. Rapid expansion of soybean
acreage in other areas reduced relative importance of
corn belt. Soybean yields per acre show long-run uptrend.
Demand for soybeans keeps pace with increased output.
Note: This is the earliest document seen (Oct. 2016)
concerning USDA’s Economic Research Service and
soybeans.
5892. Smith, Allan K.; Wolf, Walter J. 1961. Food uses and
properties of soybean protein. I. Food uses. Food Technology
15(5):4-6, 8, 10. May. [34 ref]
• Summary: Contents: Summary. Introduction. Commercial
soybean protein fractions. Soybean foods: Soybean varieties
(garden varieties vs. field varieties, main differences between
them, U.S. soybean breeding program). Trends in protein
requirements (worldwide protein shortage). Soybeans and
fractions used in food: Whole soybeans, defatted soybean
meal, isolated proteins, protein concentrate (called “protein
concentrate 70” in the summary), Gelsoy.
Whole soybeans may be baked or boiled, or used
to make sprouts, fresh or dried tofu, vegetable milk (or
“soybean milk”), yuba, and many fermented food products,
including “miso or soy paste, natto, hamanatto, shoyu (soy
sauce), tempeh, and some less important foods.”
“Protein concentrate: Extraction of dehulled and
defatted meal with dilute acid (pH 4.5) removes soluble
sugars, nonprotein nitrogen, and other low-molecular weight
components and a small amount of protein. The flavors are
also mostly removed in the extract or in drying. The dried
concentrate contains about 70% protein unless soybeans

containing above-average protein are used.
“This product, having a manufacturing cost between
that of soy flour and isolated protein, has been introduced
recently into the food industry. This protein concentrate is a
combination of the acid-precipitated protein plus the residue
normally obtained in isolating the acid-precipitated protein...
A protein concentrate can also be made by extraction of
SOM [soybean oil meal] with about 70% ethanol at 50ºC or
higher. This type of product is finding its place in the food
industry.”
Note: This is the earliest English-language document
seen (Nov. 2015) that uses the term “protein concentrate 70”
or the term “protein concentrate” to refer to a soy protein
concentrate–containing 70% protein on a dry-weight basis.
Address: Northern Regional Research Lab., Peoria, Illinois.
5893. Spooner, A.E. 1961. Effects of irrigation timing and
length of flooding periods on soybean yields. Arkansas
Agricultural Experiment Station, Bulletin No. 644. 27 p.
May. [5 ref]
• Summary: “General summary and conclusions: This
bulletin reports the effects of irrigation on the yields of two
varieties of soybeans (Dorman and Lee) over a five-year
period at Stuttgart and a two-year period at Marianna. It also
reports the effects of flooding for different lengths of time on
the two varieties at Stuttgart over a three-year period.
“The results from these tests can be summarized as
follows:
“Rainfall distribution had a marked effect on the
response received from irrigation. “Irrigation water applied
before first bloom did not significantly increase soybean
yields. Thus, any water available for irrigating soybeans can
be utilized best during the fruiting period.
“High temperatures (above 95º F.) during the flowering
period apparently had a detrimental effect on soybean yields.
“In general, leaving flood water on soybeans longer
than seven days decreased yields. There was a difference
in varietal response to the different flooding treatments.
This difference appeared to be related to the maximum
temperatures immediately following the initial flooding.
“One general conclusion may be drawn from this work.
In most years yield increases can be obtained from irrigating
soybeans.” Address: Dep. of Agronomy, Univ. of Arkansas,
Fayetteville.
5894. Wolf, Walter J.; Smith, Allan K. 1961. Food uses and
properties of soybean protein. II. Physical and chemical
properties of soybean protein. Food Technology 15(5):12-13,
16, 18, 21, 23, 26, 28, 31, 33. May. [51 ref]
• Summary: Contents: Summary. Introduction:
Properties of soybean protein. Unfractionated soybean
protein: Electrophoresis and electrophoretic analysis,
ultracentrifugation, sedimentation constants. Soybean protein
fractions: Glycinin, acid-precipitated protein, cold-insoluble
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fraction and 11S protein, 7S protein, soybean whey proteins.
General conclusion.
“The properties of soybean protein are still poorly
understood and there is confusion in the literature in certain
areas.” “Soybean proteins constitute a very complex
biological system that calls upon the skill and ingenuity
of the protein chemist to separate and characterize the
individual components.”
Figures show: Ultracentrifuge patterns: 2S, 7S, 11S,
15S. Tables show: (1) Sedimentation constants of soybean
protein and its fractions. (2) Amino acid composition of
soybean protein and its fractions–from Lincoln, Hawkeye,
Adams, and unidentified Japanese soybean varieties.
(3) Analysis of protein fractions from soybean whey
(electrophoretic data, ultracentrifuge data, biological assay
specific activity values). Address: Northern Regional
Research Lab., Peoria, Illinois.
5895. Brim, Charles A.; Cockerham, C. Clark. 1961.
Inheritance of quantitative characters in soybeans. Crop
Science 1(3):187-90. May/June. [4 ref]
Address: 1. Research Agronomist, Crops Research Div.,
ARS, USDA; 2. Prof. of Experimental Statistics, North
Carolina State College.
5896. Hardin, Lowell S.; Hesser, Leon F. 1961. Soybean
market development activities in Japan. Soybean Digest.
June. p. 28, 30.
• Summary: Contents: Introduction. Program started in
1956. Favorable forces. U.S. producers in favorable position.
Program is effective. Government policy important.
Note: “This is abstracted from a more complete
evaluation of market development activities in Japan, a
joint Purdue University-FAS [Foreign Agricultural Service]
study to be published in June as Purdue Experiment Station
Bulletin 719. This was based on studies made in Japan in the
summer of 1960 and reflects conditions which existed then.”
On page 30 is this sidebar:
“Several developments have taken place which alter the
outlook in Japan since Drs. Hardin and Hesser made their
study there last summer. Among them are the impending end

of automatic allocation in Japan, the higher U.S. market and
support prices for soybeans, and the resumption of trading
between China and Japan.–Editor.”
Tables show: (1) Domestic production and imports
of soybeans and soybean meal, Japan, 1934-36 average
and 1953-59. In 1934-36, average domestic production of
soybeans in Japan was 303,000 metric tons (tonnes) per year.
Imports of soybeans was 700,000 metric tons. Imports of
soybean meal is not listed. Domestic production of soybeans
rose from 429,000 tonnes in 1953 to a peak of 507,000
metric tons in 1955, falling to 426,000 tonnes in 1959.
Imports of soybeans rose steadily from 541,000 tonnes in
1953 to 1,073,000 tonnes in 1959. Imports of soybean meal
fluctuated greatly from year to year from a high of 42,500
tonnes in 1953 to a low of 500 tonnes in 1956. Source: Food
Agency Statistics, Ministry of Agriculture and Forestry.
(2) Soybean imports by country of origin, Japan, 195359. Total soybean imports grew from 541,000 tonnes in 1953
to 1,100,000 tonnes in 1959. Imports from the USA grew
from 494,000 tonnes in 1953 to 1,000,000 tonnes in 1959.
Imports from the Mainland China grew from 22,000 tonnes
in 1953 to a local peak of 205,000 tonnes in 1957, then fell
to 0 tonnes in 1959. Imports from the Brazil grew from
24,000 tonnes in 1953 to 35,000 tonnes in 1959. Imports
from other countries were negligible in all years except for
30,000 tonnes in 1959. Source: Finance Ministry’s Monthly
Trade Report.
(3) Soybean consumption and imports, Japan, 1953-59.
consumption as whole soybeans increased from 568,000
tonnes to 735 tonnes. Crushed for extraction grew from
380,000 tonnes to 775,000 tonnes. Total consumption of
soybeans grew from 948,000 tonnes in 1953 to 1,510,000
tonnes in 1959. Total per capita consumption of soybeans in
Japan grew from 23.8 lb in 1953 to 35.8 lb in 1959. Imports
from the USA fell from 91% in 1953 to a local low of 72% in
1956, then rose to 94% in 1959.
A photo shows Hardin and Hesser working on this
study at desks in their office in Tokyo. Address: Agricultural
Economists, Purdue Univ., Lafayette, Indiana.
5897. Henderson, F.C. 1961. Department of Agriculture,
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Stock and Fisheries. Territory of Papua and New Guinea,
Department of Agriculture, Stock and Fisheries, Annual
Report (Port Moresby). p. 12-94. June. For the year 1959-60.
See p. 32, 68, 70-72.
• Summary: In the section on “Division of Plant Industry,” a
subsection titled “Plant Introduction and Quarantine Station,
Laloki” (near Port Morseby, Papua New Guinea) notes that
this station is located 15 miles from Port Moresby in what
might be called an ecological island in an irrigable river flat.
Table 34 (p. 68) gives a classified list of plant introductions
to Laloki during 1959-60, including 21 varieties of soybeans
and 55 of peanuts.
A paragraph on “Soya beans (Glycine max)” (p. 70)
states: “A wide range of soya bean varieties was introduced
from the Commonwealth Scientific and Industrial Research
Organization [CSIRO] of Australia and the United States
Department of Agriculture [USDA]. After multiplication at
Laloki, the varieties were distributed for field trial.”
Note: This is the earliest document seen (March 2010)
that clearly concerns soybeans in Papua New Guinea. This
document contains the earliest clear date seen for soybeans
in Papua New Guinea (Date)
The subsection titled “Plant pathology” states (p. 71)
that four bottles of Rhizobium inoculum for Glycine max
were distributed to soya bean growers in the territory.
Rhizobia also produced successful nodulation on soya beans
(p. 72).
5898. Houghtlin, Robert G. 1961. The soybean program
within U.S. Chemurgic Digest. June. p. 8-9.
• Summary: Presented before the 26th Chemurgic
Conference, Cincinnati, Ohio, 14 April 1961.
“The domestic soybean industry is America’s most
important source of vegetable oils and protein meals. In
recent years through its expanding export markets, it has
become an important factor in the economics of the Free
World.
“How did our industry attain its prominence? What
does its future hold? What are some of the problems that the
industry faces today–how can they best be solved, and what
are we doing about them? These are a few of the subjects I’d
like to discuss in the short time allotted to me. The opinions
I’ll express will be mine alone and may not be shared by
others or even by the Association which I represent.
“The phenomenal growth of the domestic soybean
industry is a matter of record. Almost every article written
about the industry, and practically every speaker who has
discussed the industry before this and other groups has
stated the cold statistical figures demonstrating this miracle
growth. In fact, one might gather from a hasty review of
the industry’s history that this growth came naturally and
without problems or effort. One might also become sold
on the premise that the industry’s future was unlimited–
dependent only on the U.S. farmer’s ability to produce

soybeans. Many of those who foresaw the demise of our
industry following the end of World War II have now joined
that Pollyannaish clan. Their judgment regarding the ‘War
Baby’ classification proved erroneous and now they foresee
only continued accelerated growth without any additional
growing pains.
“What have been the important factors responsible for
the present status of our industry? In my estimation, the
most important was the foresight and the fortitude of the
soybean pioneers–both growers and processors. The growers
planted a crop for which there were only limited markets.
The processors raised capital to produce products for which
there were no established markets. Each group had to start
from scratch and elbow its way into the marketplace. I
would certainly be remiss it I failed to mention the important
contributions of the agronomists and breeders at both the
state and national levels. Without new adapted superior
varieties of soybeans, the crop never could have been
expanded into the vast areas now adapted to the crop.
“A Well-Organized Industry: Early in the history of the
U.S. soybean industry two associations were formed. The
American Soybean Association for the growers, and the
National Soybean Processors Association for the processors.
I like to think that these organizations played and are playing
an important role in the development of the industry.
“The ASA has provided informed leadership for the
growers and, through their sensible support price proposals
to USDA, soybeans have not as yet fallen into the surplus
category despite the phenomenal growth of the crop. Their
official publication, The Soybean Digest, has provided a
forum which the entire industry has used to promote the
general welfare. Its early venture into foreign marketing
helped show the way for the establishment of the Soybean
Council, which is a cooperative effort of growers, processors
and handlers in expanding foreign outlets for the industry.
The importance of the ASA in the development of the
industry cannot be over-emphasized.
“The National Soybean Processors Association was
established in 1930. Since its founding, it has always
maintained in its membership more than 80 percent of the
soybean industry processing capacity. Through its trading
rules committees, equitable rules for trading the products of
the industry were developed. Today practically all domestic
trading of soybean products is done under NSPA rules–proof
of their acceptance by buyers and sellers.
“The NSPA Soybean Research Council through the
years has fostered improved quality of soybean products
and has kept the industry and associated groups advised of
the latest developments in soybean technology. In the early
days this group were scientific salesmen for the industry.
They assisted in opening up markets for the products of
soy processing. Today they are assisting the industry in an
advisory capacity–counseling on problems facing us and
suggesting ways and means of answering through research
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the problems that stand in the way of greater progress.
“Improving the Crop: In the mid-forties, the NSPA
established the Soybean Crop Improvement Council to
work with state and government agencies and with the
producers and handlers to expand the economic production
of soybeans. This activity became increasingly important
and in 1948 a full-time Director was obtained to head up this
effort. In the intervening years an Advisory Board, composed
of representatives from the 24 most important soybean
producing states and the USDA, was formed and is now an
integral part of the operation. The Council has distributed
some 350,000 copies of the booklet “Soybean Farming”
to growers, agricultural teachers, handlers and the general
public. The Council issues a quarterly publication, Soybean
News, to a mailing of more than 21,000. Several years ago,
a color film, “Soybeans–The Feature Story,” was produced.
This has been shown to many thousands, and almost 25
million persons are estimated to have viewed it on TV. Other
committees of the Association have been equally active and
effective.
“This recital of some of the accomplishments of the
NSPA has been presented to you merely to point up the fact
that the industry has been far-sighted in preparing for the
increased responsibilities which have come its way.
“Enough for the past–how about the present and the
future!
“In my humble opinion, much greater efforts will be
needed in the future to maintain and expand our industry.
Most of the easier applied research has been accomplished
and future improvement in the quality of our products will
depend on the determination of basic facts about the soybean
and its components. Certainly we will continue to make
quality improvements in our raw material and our finished
products, but any major accomplishments will depend on a
break through on the basic knowledge of the soybean and its
products.
“The Oil Research Conference: Recognizing this fact,
the industry last year established the Soybean Oil Research
Conference. This group, made up of the USDA and industry
oil technologists, is concentrating efforts toward completely
solving the flavor stability problem of liquid soybean oil.
Applied research has greatly improved the keeping quality
of liquid soy oil–further improvement will be necessary,
however, to fully utilize an expanded market for the product.
Hydrogenated soy oil is entirely satisfactory but liquid soy
still has some limitations which we feel can only be removed
through basic research. The Conference with the financial
backing of the Soybean Council of America, Inc., and the
NSPA has placed several research grants directed toward the
solution of this problem.
“The USDA continues its important research efforts
directed toward this problem. Industry research laboratories
are also devoting time and effort toward its solution. No
over-night miracles are anticipated. With this concentration

of talent on the problem, however, we are optimistic that our
fundamental knowledge of soy oil will be increased with
concurrent quality improvements and that the final solution
will be forthcoming.
“The basic material for the operation of the industry is
also in need of further intensive study. The soybean breeder
has developed adaptable varieties for the expanding areas of
production. He has improved the genetic strains and physical
characteristics of the plant. He has developed strains that
are resistant to the diseases that have developed as the crop
expanded. Additional research, however, is vitally needed
to ensure the future of this crop. Our Crop Improvement
Council and the American Soybean Association are presently
making an effort to obtain increased federal funds for this
purpose. Their preliminary statement covers the situation as
follows:
“Need for Additional Research: Our state experiment
stations can readily tell a good farmer, on good land, how to
increase his corn yield to more than double the state average,
but they can tell this same farmer only how to exceed the
state average soybean yield by possibly 50 percent.
“Research projects designed to improve the efficiency
of soybean production are carried on by the Agricultural
Research Service (ARS) of the U.S. Department of
Agriculture and by the State Agricultural Experiment
Stations.
“If the Soybean crop is to continue its expansion, take
more acres out of surplus crops, provide reasonably priced
oil and protein for our increasing livestock, cheap food
for our people, supplies for our friends abroad, and at the
same time provide the farmer who devotes his land to this
crop with a fair return, then it is imperative that additional
research designed to improve the efficiency of the soybean
plant should be promptly provided for. Much careful study
indicates that greatly increased research in the general areas
of (1) weed control, (2) soybean breeding, (3) physiology
and nutrition, and (4) nodulation would most likely uncover
the facts needed to produce soybeans at definitely less cost
per bushel” Continued. Address: President, National Soybean
Processors Assoc.
5899. Leffel, R.C.; Barber, G.W., Jr. 1961. Row widths and
seeding rates in soybeans. Maryland Agricultural Experiment
Station, Bulletin No. 470. 18 p. June. [8 ref]
• Summary: “Row widths had greatest effects on seed yield
and plant height; both of these characters were maximum at
a row width of 2 feet.” Address: Dep. of Agronomy, College
Park.
5900. Pomeranz, Y. 1961. Supplementation of bread proteins
with soy flour: Based on Dr. Pomeranz’ work in Israel using
soy flour as a substitute for milk solids or animal proteins.
Past experience, problems and perspectives. Soybean Digest.
June. p. 22, 25.
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• Summary: Wheat is not a complete protein; its proteins
do not contain the ideal proportions of essential amino acids
for complete utilization of these proteins in the synthesis
and functioning of human body tissues. Therefore, oil-free
soy flour has been recommended as a protein supplement
for bread since the soybean contains essential amino acids
that are in short supply in wheat. Supplementation is much
more important in diets in which wheat products are the
predominant source of protein. The beneficial effect of soy
flour supplementation was recently demonstrated in both
white and dark breads fortified with 6%, 9% and 12% soy
flour. Soy protein isolates could also be used but they are
about 3 times as expensive as soy flour on a comparable
protein basis. Photos show: (1) Y. Pomeranz. (2) A man
loading bags of soy flour from the United States into a
truck at Genoa, Italy. Address: Kansas Agric. Exp. Station,
Manhattan, KS.
5901. Soybean Digest. 1961. Soybeans and the nutrition of
India. June. p. 32-34.
• Summary: “According to Dr. P.V. Suhhatme, director,
division of statistics, Food and Agriculture Organization of
the United Nations, about two-thirds of India’s population is
malnourished. According to the 1959 U.N. Statistical Year
Book, India was the worst fed nation of the 40 that supplied
statistics.”
Four tables show different aspects of Indian diets. There
is a shortage of milk in the Indian diet; milk is considered
a nearly perfect food. One of the newer foods developed is
Indian Multi-Purpose Food (MPF) which consists of 75%
specially processed groundnut flour and 25% Bengal gram
flour, fortified with essential vitamins and minerals. It was
developed at the CFTRI along the lines of American MultiPurpose Food, which is based on defatted soy flour. “Indian
MPF is a low-cost supplement to the poor-man’s diet.”
“The greatest handicap toward greater consumption
of soybean products in India is their lack of availability.
Soybean production in India is negligible.”
“India’s third 5-year plan just drawn up envisages an
increase in vegetable oil consumption from 0.36 ounces
to 0.47 ounces daily [per person]. This would mean an
increased annual requirement of over 500,000 tons of
vegetable oils for edible purposes alone, assuming that the
Indian population will total 490 million by the end of the
third plan.”
“India has made its first purchase of U.S. soybean
oil–3,000 metric tons of crude degummed soybean oil
under P.L. 480 from North American Continental Co. in late
March. The purchase was the culmination of several years’
negotiations by the Soybean Council in cooperation with the
U.S. Department of Agriculture. First shipment was made
Apr. 12 and consigned to 22 vanaspati manufacturers in
India.” Address: India Office, Soybean Council of America.

5902. Arnold, Lionel K.; Choudhury, R.B.R.; Chang, H.-Y.
1961. Relation of the quality of solvent-extracted soybean
oil and residual oil content of meal. J. of the American Oil
Chemists’ Society 38(7):336-38. July. [11 ref]
• Summary: There is no evidence of any change in neutral
oil composition with increased oil extraction. Address:
Engineering Exp. Station, Iowa State Univ. of Science &
Technol., Ames, IA.
5903. Dunleavy, John. 1961. Recent progress in soybean
disease research. Soybean Digest. July. p. 10-12.
• Summary: Contents: Introduction. Diseases caused by
fungi. Diseases caused by bacteria. Diseases caused by
viruses. Diseases caused by nematodes.
This long paper begins: “During the past few years
considerable progress has been made in soybean disease
research. Serious threats to the soybean industry have arisen
and research workers have met the challenge. The outbreak
of the soybean cyst nematode in North Carolina and in the
Mississippi Valley set in motion a series of steps by state
and federal authorities to check spread of the nematode and
to control the pest on land already contaminated. Severe
outbreaks of Phytophthora root rot in Ohio limited growing
of susceptible varieties. These are only two outstanding
examples of how rapidly the soybean disease situation
changes. A few years ago the soybean cyst nematode and
Phytophthora were not recognized in the United States but
today they are major disease problems.
“Diseases of plants are similar to diseases of man in
many ways and they fall into the same groups. These groups
are based on the type of organism that produces a disease.
There are four principal groups: fungus diseases, produced
by small, filamentous organisms sometimes called molds;
bacterial diseases, produced by unicellular, microscopic
organisms; virus diseases, caused by submicroscopic
organisms; and nematode diseases caused by microscopic
roundworms. Plant pathologists are actively engaged in
research on soybean diseases in all of these areas and plant
breeders are attempting to improve our present soybean
varieties by developing resistance to some of the most
important soybean diseases.
“Diseases Caused by Fungi: Most diseases of soybeans
are caused by fungi. Phytophthora rot, a disease in this
group, has recently received considerable attention from
soybean researchers. The disease was found first in
northwestern Ohio in 1951. A.F. Schmitthenner and A.J.
Suhovecky, of the Ohio Agricultural Experiment Station,
reported that the disease occurred in three phases: a seed rot,
a seedling damping-off and a root rot. The varieties Monroe
and Blackhawk were resistant, but all other recommended
varieties such as Hawkeye, Lincoln, and Harosoy were
severely damaged. R.L. Bernard and M.J. Kaufman,
working in Illinois, cooperated with P.E. Smith and A.F.
Schmitthenner in Ohio to study the inheritance of resistance
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to Phytophthora rot.
“They reported that resistance was controlled by a
single dominant gene. This meant that this is one of the less
difficult diseases with which plant breeders have to deal, but
the development of resistant varieties, nevertheless, is a timeconsuming operation that required a major shift of emphasis
in the breeding program.
“Phytophthora rot has also been observed in North
Carolina, Illinois, Indiana, Arkansas and Mississippi. In
Illinois the disease was more prominent on stems than on
roots. Stem lesions were observed on late maturing lines in
Ohio in 1957 and appeared as reddish-brown, sunken streaks.
“The disease can readily be controlled by planting
only resistant varieties. Most of the varieties grown in the
South are resistant. In Indiana, A.H. Probst and K.L. Athow
are transferring resistance to Shelby, Lindarin and several
promising experimental strains. It is not known when these
strains will be available for use. In Illinois, R.L. Bernard
and D.W. Chamberlain are transferring resistance to several
commonly grown susceptible varieties. They expect to have
Phytophthora root rot resistant varieties in about 2 years.”
Photos show: (1) Soybean plants damaged by the
soybean cyst nematode in Perniseat County, Missouri.
Note the normal plants in the background. Inset, cysts on
soybean roots that caused plant damage. (2) A soybean leaflet
showing the striking symptoms of bacterial pustule disease.
(3) The two split soybean stems at the left were infected by
the brown stem rot fungus. The stem at the right was not
infected. (4) Left, plant with typical symptoms of bud blight.
Right, a mature, healthy soybean plant grown a few feet from
the plant at left. Address: Plant Pathologist, Crops Research
Div., ARS, USDA; and Iowa Agricultural and Home
Economics Experiment Station.
5904. Reed, R.H. 1961. The miracle crop, soybeans: A
glowing future is predicted for the fifth most important
cash crop in the United States. Foreign Agriculture (USDA
Foreign Agricultural Service) 25(7):3, 16. July.
• Summary: “Increasing sales of soybeans and oil in
foreign markets are a reflection of rising economic levels in
numerous countries, but a great deal of credit goes to market
development work by the Soybean Council of America and
the American Soybean Association.
“The Soybean Council was incorporated in 1956 for the
specific purpose of expanding markets at home and abroad.
The first projects were activated as recently as 1957 in Spain
and Italy, and at present SCA is working in 54 countries.
Using well-established techniques, this soybean team–made
up of producers, processors, exporters, and FAS–is carrying
the soybean story to dollar markets in protein- and oildeficient countries all around the world.
“Although soybeans have already absorbed 20 million
acres in the United States formerly devoted to other crops,
mostly oats and hay–and production is increasing rapidly–

agricultural authorities believe that future demand, both
at home and abroad, will keep in step with production and
that unmanageable surpluses can be avoided. Livestock is
requiring greater quantities, the food industry is making
bigger use of soybean products, and industrial uses are
growing. Measured against total world needs for protein and
edible oils, U.S. soybeans would seem to have a tremendous
job ahead in a developing world.
“Now the fifth most important cash crop in the United
States, soybeans are certain to be a symbol of agricultural
growth and strength in the next quarter-century.”
Two illustrations show the upper parts of soybean plants.
Address: Foreign Agricultural Service, USDA.
5905. Shibasaki, K.; Hesseltine, C.W. 1961. Miso–I.
Preparation of soybeans for fermentation. J. of Biochemical
and Microbiological Technology and Engineering 3(2):16174. July. [3 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
5906. Smith, Allan K. 1961. Oriental methods of using
soybeans as food. With special attention to fermented
products and notes on Oriental farming practices. USDA
Agricultural Research Service. ARS-71-17. 65 p. July. Illust.
27 cm.
• Summary: Contents: Part I: China. Introduction. Farming
conditions in China. Oilseed production. Soy sauce in China.
Sweet flour paste–Tien mien chang [chiang]. Soybean or
vegetable milk (incl. Willis Miller and the Henningsen
Produce Co. in Shanghai). Yuba. Soybean curd or tofu.
Soybean cheese [fermented tofu]: Chee-fan (“cheese” +
“small cube”), tsüe-fan (“drunken cheese”), hon-fan (“red
cheese”). Fen-T’iao from mung beans. Fermented soybeans
[fermented black soybeans]. Vinegar fermentation process.
Note: This is the earliest document seen (Oct. 2011) that
uses the term “tsüe-fan” (“drunken cheese”) to refer to a type
fermented tofu.
Part II. China–Chinese Institutions. Henry Lester
Institute (in Shanghai; Dr. Bernard Read). Academia Sinica
(headquarters in Nanking). China Vegetable Oil Corporation
(CVOC, Shanghai). The China Oils and Fat Industries Ltd.
(Shanghai). National Bureau of Industrial Research. Catholic
University (Fu Jen, at Peiping). Yen Ching University
(Peiping). Agriculture Experiment Station (Peiping).
Part III: Japan. Introduction. Production of miso
in Japan. Soy sauce in Japan. Trends in soy sauce
production. Part IV: With Raymond E. Culbertson. Korea.
Introduction. Breeding work. Soybean varieties. Climatic
relations. Soils of Korea. Topography. Land use. Cultural
practices. Marketing. Soybeans as foodstuff. Soy sauce.
Acknowledgment.
Page 19 states: “The China National Government has
taken an active interest in soybean milk for use by its army.
Mr. Willis Miller, with offices and business connections with
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the Henningsen Produce Company in the Dollar Building
(7th Floor) at 51 Canton Road, Shanghai, had just completed,
at the time of my visit, the building of a soybean milk plant
for the Chinese Government. The process is patterned
after that of the International Nutritional Laboratories at
Mt. Vernon, Ohio, for making a powdered or spray-dried
milk. Mr. Miller also was supervising the installation of a
vegetable canning plant for the same purpose.”
The text of this bulletin was previously published,
serially, with slight revisions, in Soybean Digest, from Feb.
to June 1949. Address: Northern Utilization Research and
Development Div., Peoria, Illinois.
5907. Soybean Digest. 1961. USDA award to Teeter of
Peoria Lab. July. p. 12.
• Summary: “Howard M. Teeter, assistant director of the
northern division of the Agricultural Research Service at
Peoria, Illinois., since November 1960, has been awarded
the U.S. Department of Agriculture’s superior service award
for his achievements during his almost 20 years’ research on
vegetable oils such as soybean and linseed.
“Dr. Teeter has published 61 research papers in leading
American and English journals. He collaborated on 19
public service patents that have been granted and two that
are pending. Of Dr. Teeter’s papers, 23 are considered basic
research reports.
“One patent and two papers reported the conversion of
fatty acids of vegetable oils to rubber replacements and were
classified during World War II to prevent the information
from falling into enemy hands. Polyester rubbers made from
soybean oil were used in military aircraft and tanks and
helped fill wartime shortages of natural rubber.
“Dr. Teeter is co-inventor on a basic patent for
polyamide resins, now manufactured by at least two
companies. Products of polyamide resins are used to make
a kind of ‘chemical concrete’ that can be used to patch and
resurface ordinary concrete. The resins also are used as a
heat-sealing adhesive, such as is used in breakfast cereal
packages, and for making gel paint which does not drip, run,
or sag.
“Varnishes, paints, and other coating materials are
traditional products of vegetable oils, and the Peoria
laboratory’s search for new uses for farm products includes
extensive research on oils and fatty acids in coating
materials, under the leadership of Dr. Teeter.
“Soybean and linseed oils are the sources of materials
called ‘vinyl ethers’ from which coating materials that
adhere well to metals have been made in research under Dr.
Teeter. The vinyl ether coatings resist acids, alkalis, organic
solvents, and heat and are being tested by several industrial
companies.”
A photo shows Dr. Teeter seated at his desk.
5908. Soybean Digest. 1961. Soybeans go on free list in

Japan. July. p. 25.
• Summary: “Japan: Imported soybeans went on the free list
(automatic allocation) in Japan July 1 as originally planned,
The dropping of import restrictions on soybeans was
confirmed by the Japanese cabinet in extraordinary session
June 8.
“Trading in U.S. soybeans on all Japanese grain
exchanges will follow, with trading to be initiated Sept. 1.
Detailed rules for trading in U.S. beans have been adopted by
all Japanese grain exchanges, which up to now have traded
only in domestic soybeans.
“The tariff on imported soybeans will remain at the
current 10% rate until an extraordinary meeting of the Diet in
early August, when a 13% tariff is expected to be approved.
“In the meantime, the Japanese Agriculture-Forestry
Ministry is taking steps to protect Japanese soybean growers
following the freeing of imports through increasing the
subsidy and the price support program. Japan produced only
14.5 million bushels of soybeans in 1960 as compared to 41
million bushels imported. Observers have been predicting a
rapid expansion in imports following automatic allocation.
According to the Japanese economic planning board, Japan
will need to import 75 million bushels by 1965 and 98
million bushels by 1970.”
“Mainland China: In view of the export importance of
soybeans and the unsatisfactory internal supply of cooking
oils and protein foods, Communist China probably will strive
to maintain soybean acreage at around the 4-million-acre
level this year, according to Foreign Agricultural Service,
USDA.
“Over the long run, and in the circumstances in which
Mainland China finds itself, pressures for the expansion
of grain acreage will impose relatively inflexible limits on
the possibilities for expansion of oilseed acreage, including
soybeans.
“Exports of soybeans from Communist China, which
reached a postwar high of about 59 million bushels in 1959,
declined sharply in 1960, reflecting reduced movement to the
Soviet Bloc. In view of the serious food shortage in China
the total level of foodstuff exports in 1961 undoubtedly will
be cut back and soybeans likely will share in this downward
trend.”
5909. Strayer, George M. 1961. Re: Research on tofu being
conducted in Japan by Mr. Tokuji Watanabe. Letter to Dr.
A.K. Smith, Northern Utilization Research and Development
Division, Agricultural Research Service, USDA, Peoria 5,
Illinois, Aug. 3. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Allan: I am enclosing with this letter a
copy of Mr. Hayashi’s R-578, which is an intermediate report
on the work being done by Mr. Tokuji Watanabe of the Food
Research Institute [Japan]... you are at liberty to photocopy
or otherwise reproduce any parts of it which you may want
to retain. As soon as you have finished with this will you
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please return it to me so that we can dispatch
it to FAS [Foreign Agricultural Service,
Washington, DC].
Note: This American Soybean Assoc.
letterhead is very interesting. Along the
top is written: “An organization of those
interested in the production and utilization
of the soybean.” In the center is the logo,
consisting of the western hemisphere on
the globe of a soybean. Around the bottom:
“Founded 1920–Organized 1925.” At the
left top is the name and title (plus city and
state) of each of 3 officers and 5 directors.
At the right top are the names of ten more
directors. Address: Executive Vice President
and Secretary Treasurer, American Soybean
Assoc., Hudson, Iowa.
5910. USDA Statistical Reporting Service,
Crop Reporting Board. 1961. Soybeans
harvested for beans by counties, 1960:
Acreage, yield, production. Aug. 22 p.
Summarized in Soybean Digest, Nov. 1961,
p. 24.
• Summary: Within each soybean producing
state, acreage, yield, and production are given
for each county. Address: Washington, DC.
5911. Berg, Eric R. 1961. Structure of the soybean oil export
market. Illinois Agricultural Experiment Station, Bulletin
No. 674. 92 p. Aug. [37 ref]
• Summary: Contents: I. The domestic fats, oils, and oilseed
economy. II. The foreign fats, oils, and oilseed economy. III.
Competition for export markets.
Pages 3-4: “The objectives of this study were to
estimate trends in the availability of food and soap fats and
oils over the 15-year period 1960-1975, and to appraise the
foreign demand for this period in view of post-World War II
developments in the major oilseed-producing and oilseedconsuming countries. Since the end of the war, changes in
economic and political organization and policies, and in the
development and application of technologies, have been
relatively rapid in many producing and consuming countries
and may even be accelerated during the next 15 years. These
changes will affect the demand for fats and oils in general,
and soybean oil in particular.
“Soybean culture is an integral part of agricultural
production in the United States. In 1958 the acreage
harvested for soybeans accounted for 14 percent of total
cropland harvested. The seven leading soybean-producing
states (Illinois, Iowa, Indiana, Minnesota, Missouri,
Arkansas, Ohio), which produced four-fifths of the total in
1958, devoted 20 percent of harvested cropland to producing
soybeans.

“The growth of the soybean industry is a recent
development. Before 1930, annual production was below 10
million bushels. Between 1933 and World War II, production
continued to increase, reaching a prewar high of 90 million
bushels in 1939. However, the major expansion in acreage
and production came with the beginning of World War II.
The demand for fats and oils increased due to wartime needs
and to a slight reduction in imports. Soybean production
consequently increased rapidly in response to relatively high
prices, and continued to expand after the war ended. In 1958,
estimated production reached an all-time high of 574 million
bushels.
“During the postwar period, agricultural resources
presumably were more profitably used in soybean production
than in alternative uses, but several other developments
tended to increase production.
“In 1954 acreage restrictions were put on corn,
cotton, and wheat, and part of the acreage formerly used in
producing restricted crops was planted to soybeans, which
were not restricted. In the major soybean-producing areas,
soybeans partly replaced oats because soybeans were a more
profitable crop. Since soybeans are planted and harvested
at different times from corn, they enable a farmer to make
better use of expensive farm machinery and labor.
“The primary products of soybeans are meal and oil. (A
bushel of soybeans yields about 11 pounds of crude oil and
47 pounds of 44-percent protein meal.) The domestic market
has readily absorbed larger meal supplies through increased
broiler and livestock production, and through advances in
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animal nutrition demonstrating the profitability of feeding
high-protein supplements. During the three marketing years
beginning in October, 1955, and ending in September, 1958,
an average of only 5 percent of the soybean meal from
domestic crushings was exported.
“The United States has historically been a net exporter
of food fats and oils because per capita consumption is
relatively stable. Resulting increases in the total supply of
fats and oils due to expanded soybean production make the
export market for oil particularly important to the soybean
industry. From October, 1955, through September, 1958,
21 percent of the soybean oil from domestic crushings was
exported. During the decade ending September, 1958, the oil
accounted for an average of 48 percent of the value of the
products obtained in crushing.
“Except during the immediate postwar years, the price
of oil has been subject to frequent pressure, and various
measures to support prices have been employed. Starting
in 1948, price-support operations caused stocks of oil to be
acquired by the Commodity Credit Corporation; by 1954,
cottonseed oil stocks alone totaled over 1 billion pounds. Part
of this stock was sold for export below domestic prices.
“The most important price-support and export-subsidy
plan undertaken up to 1959 is Title I of Public Law 480, first
enacted into law on July 1, 1954, and periodically extended.
Under this program 1.6 billion pounds of soybean oil and
2.9 billion pounds of cottonseed oil and lard were sold for
foreign currencies between October, 1954, and September,
1958. Almost 900 million pounds of food oils, largely
soybean, were exported under this program between October,
1958, and September 30, 1959. Funds obtained under this
program are mainly used by United States embassies, in
market development programs, and in loans and grants for
economic development projects in the countries from whom
these currencies were obtained.
“A review and appraisal of emerging trends affecting
the foreign demand for soybean oil exports should be helpful
in formulating plans for meeting foreign competition and
expanding the export market for soybean oil.”
Table 2: “Total fats and oils: Domestication utilization
as food, 1935-1957.” Soybean oil passed cottonseed oil in
1946; it passed lard in 1953, and it passed butter (fat content)
in 1950. Address: Formerly Asst. Prof. of Agricultural
Economics; now with Economic Research Service, USDA.
5912. Mayer, F.C.; Campbell, R.E.; Smith, A.K.; McKinney,
L.L. 1961. Soybean phosphatase. Purification and properties.
Archives of Biochemistry and Biophysics 94(2):301-07. Aug.
[14 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
5913. USDA Agricultural Research Service. 1961. Soybean
cyst nematode: Progress in research and control. ARS 2272. 20 p. Aug. ARS Special Report, by the Crops Research

Division and the Plant Pest Control Division of the
Agricultural Research Service.
• Summary: “The soybean cyst nematode (Heterodera
glycines Ichinohe) has been positively identified from
fields comprising a total of 60 thousand acres in parts of
eight States. These States are North Carolina, Tennessee,
Mississippi, Arkansas, Kentucky, Missouri, Virginia, and
Illinois. The actual acreage presumed infested is several
times the proved infestations. The reason for this difference
is explained later in the section dealing with the location and
extent of infestations (See page 11).
“Although the Nation’s billion-dollar soybean crop is the
most important among those threatened by this nematode,
a number of other plants are susceptible in varying degrees
to attack by the near-microscopic eelworm which penetrates
and feeds on the roots of host plants.
“The near-microscopic size of the nematode contributes
to the difficulty of discovering and containing infestations.
Even at its largest stages, the soybean cyst nematode is too
small to positively identify on the basis of appearance alone
without laboratory examination. As a result, it is impossible
for a farmer or even a trained member of a nematodedetection survey team to simply walk into afield, pull up an
infested plant, and positively identify the cyst nematodes
on its roots. The male of the species is too small to see
without magnification, being only about one-thousandth of
an inch thick and one-twentieth of an inch long. In its earlier
stages, the female is also microscopic but the mature female
becomes visible to the naked eye after its body is distended
with eggs. And upon death, its brown, egg-filled carcass
looks like a speck of dirt.
“Although the soybean cyst nematode can move only
a few inches a year under its own power, the pest is easily
spread by means of contaminated soil, bulbs, roots of plants,
machinery, crops, or other articles from infested farms.
And small populations of nematodes can build up rapidly
to destructive proportions when conditions are favorable
to their growth and reproduction–as when a vigorous crop
of soybeans provides them with plentiful roots on which
to feed. In fields where no soybeans or other host crops
are grown, a small proportion of the larvae in the cysts can
survive for long periods (probably 4 years or more) and start
a new infestation if soybeans are again planted.
“The characteristic symptoms of a nematode attack
are yellowing and dwarfing of parasitized plants. For this
reason, the disease condition caused by the parasite has
sometimes been called by the descriptive name first given
it in the Orient–”yellow dwarf.” However, these yellowing
and dwarfing symptoms are frequently absent with light
infestations–and sometimes a heavy nematode population
buildup can even be found late in the season on the roots of
apparently healthy soybean plants.
“The damage from soybean-cyst-nematode infestation
varies widely–with density of the nematode population,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2152
age and vigor of the plants attacked, soil fertility, moisture,
and other factors–from nearly total loss of the crop to no
observable above-ground damage.”
Table 1, “Known distribution of the soybean cyst
nematode, as of June 30, 1961,” has four columns: (1)
Names of the eight states. (2) Year first observed. (3)
Number of counties it which it has been found in that state.
(4) Number of acres on which proved to be infested in that
state. Address: Northern Regional Research Lab., Peoria,
Illinois.
5914. Wagenknecht, A.C.; Mattick, L.R.; Lewin, L.M.;
Hand, D.B.; Steinkraus, K.H. 1961. Changes in soybean
lipids during tempeh fermentation. J. of Food Science
26(4):373-76. July/Aug. [11 ref]
• Summary: The Rhizopus oryzae mold “possesses strong
lipase activity and caused the hydrolysis of over onethird of the neutral fat of the soybean during the three-day
fermentation... The neutral fat was composed of palmitic,
stearic, oleic, linoleic, and linolenic acids, with linoleic acid
predominating... Except for the depletion of some 40% of
the linolenic acid in the later stages of the fermentation, there
apparently was no preferential utilization of any fatty acid.”
“Although fatty acids were liberated by the hydrolysis
of soybean lipid, there was no subsequent utilization of
these fatty acids. It can be concluded, therefore, that R.
oryzae either does not possess the enzyme systems necessary
for metabolizing these fatty acids or that R. oryzae is
impermeable to these acids under the conditions of tempeh
fermentation.”
Note: Sorenson and Hesseltine (1966, p. 687) state,
based on this research, that “it is likely that lipid materials,
and particularly fatty acids, are the primary sources of energy
for the tempeh fermentation. The fact that the mold grows
well on various vegetable oils further suggests that this
conclusion is true.” Address: New York State Agric. Exp.
Station, Cornell Univ., Geneva, New York.
5915. Wolf, W.J.; Babcock, G.E.; Smith, A.K. 1961.
Ultracentrifugal differences in soybean protein composition.
Nature (London) 191(4796):1395-96. Sept. 30. [12 ref]
• Summary: Fig. 1 shows the ultracentrifugal pattern for the
unfractionated proteins of Clark soybeans. Four fractions
are present with sedimentation constants of 2S, 7S, 11S, and
15S. Different soybean varieties have different amounts of
the various protein fractions. Address: Northern Utilization
Research and Development Div., Agricultural Research
Service, USDA, Peoria, Illinois.
5916. Black, L.T.; Kirk, L.D.; Mustakas, G.C. 1961. The
determination of residual alcohol in defatted alcohol washed
soybean flakes. J. of the American Oil Chemists’ Society
38(9):483-485. Sept. [4 ref]
• Summary: Describes solvent extraction using ethyl alcohol.

Address: Northern Regional Research Lab., Peoria, Illinois
61604.
5917. Hayashi, Shizuka. 1961. Report on the Japanese
American Soybean Institute. Soybean Digest. Sept. p. 37-38.
• Summary: This talk was presented at ASA’s 41st annual
meeting at Indianapolis, Indiana.
The goal of the American Soybean Institute, as provided
by the contract between the American Soybean Association
and the Foreign Agricultural Service, is to develop the
Japanese market for U.S. soybeans. Therefore the institute
directs its activities toward promotion of the various
soybean products made and sold in Japan, and encouraging
consumers to take more fat and protein in their daily diet by
consuming more traditional soybean products such as miso,
tofu, shoyu, and natto, as well as more of the relatively new
foods such as soy flour and soybean oil.
1. Government agency: The Ministry of Agriculture and
Forestry has under its control approximately 2,000 home
advisors, 40 to 50 on the average stationed in each of the 46
prefectures. Each home advisor covers an area that has about
4,000 families or approximately 20,000 population.
“The relation between the home advisors and the rural
housewives is close and intimate. By virtue of training and
education the home advisors have won the position where
they are now regarded by the housewives as consultants
to all rural families. Suggestions and opinions of the home
advisors are unconditionally accepted by the housewives.
We are using this network, under contract with the Ministry
of Agriculture, to educate the housewives on the nutritional
values of soybean products and the advantages of consuming
more soybean products in their diets.
“This contract provides for 3-day exhibitions with
cooking demonstrations, lectures and display of various
panels to be held in three places in each prefecture. So
far about 24 prefectures have been covered out of 46.
Approximately 400,000 people have attended.
“2. Private Professional Organizations: We have
a contract with one of the most influential and popular
organizations which has groups of women all over Japan as
its members. The leaders of these groups have had actual
dietetic experience and education. This organization pushes
its educational program under such slogans as, “Let Us Eat
Oil Once a Day,” or, “Use in Frying Pan Once a Day.”
“3. Trade Press: Contracts are being entered into with
the trade press to carry out jointly with them events to
promote soybean products. By utilizing the press we get the
advantage of wide dissemination of the news to the public at
relatively low cost.
“4. Industrial Groups: We have contracts with the
different soybean groups to promote products such as
miso, shoyu, tofu, soybean oil, etc. Each of these groups
has its own methods of promotion. For example, a contract
with the Soy Sauce Association involves lectures, cooking
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demonstrations, and exchange of views with the high school
home economics teachers. This aims at the large number of
students each teacher has in her class.
“A contract with the Oil Processors Association involves
soybean oil cooking contests arranged through the network
of health centers where a great number of housewives are
reached. Under contract with the Tofu Association, meetings
are held with not only the manufacturers but also people in
general. This is to demonstrate the advantage of producing
the so-called ‘soft tofu’ which can be produced with very
little loss of water soluble protein. Actually the aim is to
encourage using U.S. soybeans because soft tofu can best be
made with U.S. soybeans.
“A contract entered into with the miso groups calls for
promotion largely through advertisements in magazines,
daily newspapers, television, radios, and even by utilizing
the theaters. This type of promotion is expensive but the
major cost is borne by the miso groups themselves. JASI
shares only a small portion.”
Also discusses expired contracts with the Welfare
Ministry, seminars with top executives in working with
soybeans to explain the power of public relations, and future
plans. Since July 1, U.S. soybeans can be freely imported
into Japan–with no restrictions. Address: Managing Director,
Japanese-American Soybean Inst., Tokyo.
5918. Johnson, Herbert W. 1961. Breeding for oil and protein
in soybeans. Soybean Digest. Sept. p. 73-75.
• Summary: “How far can we go in increasing oil and
protein of soybeans through breeding? There is no simple
or exact answer to this question, but trying to arrive at an
approximate answer to it involves a number of considerations
that should be of interest to soybean producers.
“The answer to the question will vary tremendously
with the restrictions you wish to place on soybean varieties.
In other words, what else do you want in a soybean variety
besides the capacity to produce a high-protein content or
a high-oil content in its seed? If you are interested only in
high-oil soybeans, I can assure you that we can develop
varieties that will exceed 25% oil in their seed. If you are
interested only in high-protein soybeans, I can assure you
that we can develop soybeans with more than 50% protein.
If, however, you are interested in both oil and protein content
in the same variety, the answer is drastically different from
either of the other two. The more characteristics you want in
a soybean variety the less chances you have in getting a very
high performance in any of them.
“Breeding for both oil and protein: Let us first assume
that you are interested in the maximum obtainable amounts
of both oil and protein in the same variety. In considering
this situation and others to follow, we shall use some charts
for purposes of illustration; and I should like to emphasize
that the data are hypothetical and presented only for poses
of illustration. They can be considered exact only in that

they indicate in a general way what would be expected
in the different situations indicated. The actual values
obtained in practice might differ considerably from those
to be presented, but we have enough information to date to
indicate that the trends and conclusions would be the same.
“The first chart indicates the kind of progress we might
expect to make in several years if we consider oil and protein
at the same time. We are assuming that we start with present
varieties that an the average have about 21% oil an a dry
weight basis and 41% protein: this is our base starting point
or Variety 1. (Varieties are identified as V1, V2, etc.) As we
improve the varieties through the years we could expect to
increase oil and protein a little at a time and finally after
several years of hard work gain 1% oil and 2% protein.
“You probably are wondering why we would not make
more rapid gains than indicated. The reason is fairly simple.
Oil and protein are closely associated in the soybean seed
and it is not surprising that this should be so when you
consider that 21% oil and 41% protein account for 62%
of the total dry weight of the seed. When one works with
this proportion of the total seed and increases one of the
components the chances are that he will decrease the other.
If just one component were considered at a time, this would
almost invariably happen; but with intensive effort devoted
to both components, a little progress can be made in both in
spite of the tendency for one to increase at the expense of the
other. The question then arises as to how much advantage
there is in breeding for oil and protein at the same time. We
think that there is very little. We don’t believe that this is the
way soybean breeding should be done; we don’t believe that
you are that interested in having as much oil and as much
protein in the same variety as you can get.
“Breeding for oil only: Now let’s assume that you are
interested in only the oil content of your soybean varieties
of the future and the breeders of the country decide that
this is the only characteristic they are going to consider in
soybean breeding. They are going to give you a soybean
variety with the maximum amount of oil in each seed and
they want to do it just as quickly as possible. The data in
chart 2 indicate that they can go from the 21% oil of today
up to 25%, plus or minus. (We don’t know exactly how far
we could go.) But just for the sake of curiosity let’s take
a look at what might be expected to happen to the protein
content of these varieties. The bottom line of the chart
indicates what you could expect. Protein is decreased rapidly
since all the breeding effort is going into the oil fraction.
Such an approach seems to have some advantage over the
other situation because we would at least make some good
progress in oil, and as long as this is the main interest why
worry about oil and protein in the same seed?
“Breeding for protein only: Next, let’s assume that you
are primarily interested in protein content. You don’t care
about the oil in soybeans; you want to produce soybeans for
feed and feed only, and since protein is the main component
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in the soybean used as feed, you want to produce as much
of it in your variety as possible. So the breeders decide that
the only characteristic they are going to consider is protein.
Chart 3 indicates that rapid progress could be made. I think
that protein would go well above the 49% level, but note
what happens to the oil content of this group of varieties.
The bottom line indicates that under these conditions oil is
decreased about half as much as protein is increased. The
charts illustrate some of the problems involved in answering
the question: How far can we go in increasing oil and protein
contents of soybeans by breeding? To answer this question
one must first define whether he is interested in both oil and
protein, protein only, or oil only. The charts also illustrate
reasons why we do things as we do. Over the past several
years the primary consideration in soybean breeding has
been percent of oil and we have made substantial progress.
At the same time we have not lost nearly as much protein as
would seem to be indicated by chart 2, and one might raise
the question as to why we have not.
“Remember that chart 1 indicated that we could make
a little progress in both components if we worked at it
hard enough. But suppose that we work hard at one and
just try to keep from losing too much in the other? This is
essentially what has been done in soybean breeding in this
country and we have been able to make substantial progress
in oil with very little loss in protein. However, every time
we considered protein in conjunction with oil it made the
progress more difficult.
“So it seems to us that we are now at a stage in soybean
breeding when we should define the types of varieties we
want. Do we want the maximum of both oil and protein we
can get in the same variety? Are we primarily concerned with
oil? Or are we primarily concerned with protein? If we insist
on both in the same variety, little progress is in the offing. If
we are concerned with only oil in the variety, we can achieve
substantial progress although it will be more difficult than the
progress of the past simply because we have already made
a good portion of the gains that were originally available in
the material with which we have to work. If we are interested
primarily in protein, we can make very substantial gains
because we have not exploited the variability available
in this component. Since we have not been emphasizing
protein, it should yield rapidly to selection and we should be
able to change it rapidly.
“However, the important consideration to keep in mind
is that if we are to make substantial progress in either oil or
protein, we must be allowed to leave the other one alone. In
other words, if we are going to continue to emphasize both
oil and protein and if we are to continue to make significant
progress in these characteristics in the breeding program,
then we must develop one set of varieties for oil and another
for protein. If this were done, I feel confident that we could
approach the 25% level of oil and am fairly certain that we
could attain the 50% level in protein.

“I have purposely avoided trying to predict how long
it would take to develop acceptable varieties with 25% oil
or 50% protein because of the uncertainties involved. The
gains would be made a little at a time with each successive
breeding cycle. The gain made in each cycle would be
influenced greatly by the amount of effort devoted to yield,
disease resistance, resistance to lodging and shattering,
etc., in the same material.” Continued: Address: Research
Agronomist, Crops Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland.
5919. Johnson, Herbert W. 1961. Breeding for oil and protein
in soybeans (Continued–Document part II). Soybean Digest.
Sept. p. 73-75.
• Summary: (Continued): “Breeding for yield only: Another
approach to soybean breeding that might be of interest
to producers is breeding for yield and characteristics
influencing yield without regard to chemical composition of
the seed. With this approach, we would expect a decrease
in oil from the, approximately 21% of current varieties
but protein might actually increase. The resulting varieties
probably would have seed a little less concentrated than
the 62% oil plus protein of current varieties, but they also
would yield more bushels per acre. The total production of
oil plus protein per acre from such varieties likely would
be greater than the production of current varieties but in a
little less concentrated form. The reason is again a matter of
arithmetic. If we didn’t have to consider oil and protein, our
chances of increasing yield would be greatly increased.
“General considerations: We of course recognize the
difficulties involved in producing, handling, and processing
two types of soybean varieties, one high in oil and the other
high in protein. Regardless of these difficulties, however, the
most optimistic answer to the question I have been asked to
consider, ‘How far can we go in increasing oil and protein
through breeding?’, depends on the two types of varieties.
From a monetary point of view there would be little
difference in the two types unless the relative price of oil
and protein varied considerably. For example, the data in the
table were obtained from three established varieties and three
experimental varieties by using average prices for oil and
protein for 1955-59. They indicate that the combined value
of the oil and meal from a ton of beans is relatively constant
for a group of varieties differing greatly in oil and protein
contents.
“I have not been asked to consider the question,
‘How far will we go in increasing oil and protein through
breeding?’, but it seems appropriate to at least recognize that
the answer to this question might be quite different from the
answer to the other because many characteristics in addition
to oil and protein must be considered in breeding. And the
greater the number of characters that must be considered the
less the progress will be in any one.
“If the number of characters that must be considered in

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2155
breeding, especially diseases, increases as much during the
next 10 years as in the past 10, we will do well if we can
simply maintain the progress made thus far. The soybean is
coming of age as a crop in the United States and the disease
problems have increased in recent years. A soybean variety
must produce a reasonable yield in spite of these diseases
before we are even interested in its oil and protein contents.
Consequently, much of the breeding effort devoted to oil
and protein a few years ago is now devoted to various
diseases and the progress in oil and protein will be slowed
accordingly.
“During the past year the American Soybean Association
demonstrated an awareness of the increasing problems in
soybean research and we are grateful to it and other groups
for the interest they displayed. Research men are always
encouraged when individuals most directly concerned
with the crop on which they work display an interest in
the research problems involved. We hope your interest
will continue and we will continue to try to develop better
improved, disease-resistant varieties for the future. However,
it will be awhile yet before varieties with 25% oil or 50%
protein will be available.” Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
5920. Mustakas, G.C.; Kirk, L.D.; Griffin, E.L., Jr. 1961.
Bland undenatured soybean flakes by alcohol washing and
flash desolventizing. J. of the American Oil Chemists’ Society
38(9):473-78. Sept. [9 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Northern Regional Research Lab., Peoria, Illinois.
5921. Scott, Walter M. 1961. Current status of soybean
research under P.L. 480. Soybean Digest. Sept. p. 39-43.
• Summary: Contents: Introduction. Approved grants [for
soybean research under P.L. 480 which is either under way or
in the planning stage]: Finland, France, Israel, Italy, Poland,
Spain, United Kingdom.
For each country is given: The title of the research
project, name of the organization doing the research, the
amount of the grant in the local currency and U.S. dollars,
the month and year of approval.
A small portrait photo shows Walter M. Scott. Address:
Asst. Director, Foreign Research and Technical Programs
Div., ARS, USDA, Washington, DC.
5922. Soybean Digest. 1961. Honorary life members
[American Soybean Assoc.]: Shizuka Hayashi and Albert
Henry Probst. Sept. p. 12.
• Summary: “Shizuka Hayashi was born in Hawaii. He
graduated from Japan Business College and Heald’s Business
College, San Francisco [California].
“Mr. Hayashi has devoted most of his life to the fats
and oils business. From 1923 to 1940 he was manager of the

import and export division of Nisshin Oil Mills, Limited,
of Tokyo, Japan, and Dairen, Manchuria, one of the largest
processors of soybeans and other oil-bearing seeds. When in
1940 the trade division of Nisshin was absorbed by Okura
Trading Company, Mr. Hayashi was appointed manager of
Okura’s Dairen office.
“In 1942, Mr. Hayashi went to Singapore and Penang
[Malaysia], representing both Okura and Dunlop Rubber
Company. After the fall of Singapore he was adviser to the
Manchurian government until the end of World War II. In
1948 he made a trip to the United States to study postwar
conditions and renew business acquaintances. On his return
home he started his own import and export business.
“When the Japanese American Soybean Institute was
formed in 1956 as the operating agency for the soybean
export program of the American Soybean Association
and the U.S. Department of Agriculture, Mr. Hayashi
became its managing director. Through the Institute the
soybean industries of Japan and the United States and the
governments of the two countries have learned to cooperate
in using U.S. soybeans to provide a better diet for the
Japanese people.”
Albert H. Probst received his B.S., his M.S., and his
Ph.D. degrees from Purdue University in 1936, 1938, and
1948. He was appointed agent on soybean investigations
for the U.S. Department of Agriculture in May 1936. As
research agronomist for the USDA and associate professor
at Purdue University, he is in charge of soybean breeding
in Indiana. He has assisted in the development of almost 20
new varieties of soybeans. He is author or co-author of over
70 technical and popular publications on soybean research
and production.
Photos show Shizuka Hayashi and Albert Henry Probst.
5923. Soybean News (NSCIC). 1961. U.S. soybean crop
report, August 1, 1961. 13(1):1. Sept.
• Summary: See next page. A table shows the estimated yield
and production (in 1,000 bushels) for every state in the USA
that produced soybeans. The top five producers are Illinois,
Iowa, Indiana, Missouri and Arkansas.
Note 1. The adjacent article, titled “1961–Record crop,
record yield,” begins: 683,132,000 bushels of soybeans will
be harvested this fall in the United States according to the
U.S. Department of Agriculture estimate released in August.
Note 2. This is the first issue of Soybean News that
was published in Urbana, Illinois; previously it had been
published in Decatur, Indiana.
5924. Spears, Joseph F. 1961. Latest developments on the
soybean cyst nematode. Soybean Digest. Sept. p. 28, 30-31.
• Summary: Contents: Introduction. 750,000 acres infested.
Tennessee infestation. Nematode’s weakness.
This article begins: “The fight against the soybean cyst
nematode, Heterodera glycines Ichinohe, is being carried to
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the fields and farms of the infested states in a two-pronged
attack through:
“1–Quarantine regulations to prevent the pest from
spreading and
“2–Recommended farm practices.
“By following these practices, farmers in the uninfested
areas can protect themselves against the pest, and those
with infested acreage can reduce both their losses and the
danger of spread to other farms by holding down nematode
populations.
“Both the quarantine regulations and recommended
control measures utilize the latest scientific know-how for
checkmating the soybean cyst nematode. The regulatory and
control programs center their attack on known infested areas

and adjacent farming sections with the greatest exposure.
“Success of any program of this nature depends on
public understanding and compliance. The soybean cyst
nematode program calls for across-the-board participation
by all interested groups in the fight against the pest. Federal
and state pest control authorities cooperate and work closely
with farmers and everyone concerned with harvesting and
handling soybeans and other articles which might carry the
nematode.
“Growing awareness of the nematode problem, since
its discovery at Castle Hayne, North Carolina, in 1954, has
been demonstrated. For example, reports from county agents,
individual farmers, and other interested persons of suspicious
symptoms and unexplained crop losses have helped in a
systematic search for infested areas.
“The near microscopic size of the nematode contributes
to the difficulty in discovering and containing infestations.
The soybean cyst nematode is too small to be positively
identified on the basis of appearance alone without
laboratory examination. Although the soybean cyst nematode
can move only a few inches a year under its own power, the
pest is easily spread by means of contaminated soil, bulbs,
plant roots, machinery, or other articles moving from infested
fields. Small populations of nematodes build up rapidly to
destructive proportions when conditions are favorable to
their growth and reproduction. This is particularly true in
those areas where soybeans are grown continuously without
crop rotation.
The characteristic symptoms of soybean cyst nematode
attack are yellowing and dwarfing of parasitized plants.
However, these symptoms may be absent in the presence of
a light infestation. Damage from the soybean cyst nematode
varies widely with density of nematode populations, age and
vigor of the plants attacked, soil fertility, moisture, and other
factors so that injury may range from total loss of the crop to
no observable above-ground damage. The fact that no readily
discernible symptoms accompany light infestations has
complicated the soybean cyst nematode problem because (1)
it makes it difficult to delimit infested areas, and (2) farmers
may not be properly forewarned of damage to come.
“The soybean cyst nematode has been positively
identified from fields comprising a total of 60,000 acres
in parts of eight states. These states are North Carolina,
Tennessee, Mississippi, Arkansas, Kentucky, Missouri,
Virginia, and Illinois. Although the figure of 60,000 acres
proven to be infested by the nematode gives some indication
of the problem, it is not an accurate measure of the acres
actually infested. In some heavily infested counties, for
example, the actual acres infested, all of which are regulated
under the quarantine, may be several times that checked by
survey crews and proved to be infested.
“In northwestern Tennessee, northeastern Arkansas,
and southeastern Missouri, extensive acreage in fields
intermingled with or adjacent to known infested fields are
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presumed to be infested and placed under regulation as
soon as actual surveys reveal a continuous pattern of heavy
infestation nearby. Thus, funds and manpower have been
conserved for more intensive surveys on the periphery of the
infested areas.
“750,000 Acres Infested: Since the practical purpose of
surveys is to determine the scope of the nematode problem
and to locate and contain nematode infestations, it has
been unnecessary to actually demonstrate the presence of
cysts on every property. For this reason the actual infested
acreage in various parts of the United States, particularly in
the Mississippi Valley area, is much higher than that proved
by examination to be infested, and this appreciably raises
the infestation figure to be reckoned with. Based on the
infestation pattern established by field surveys, it is estimated
that the acreage infested in the United States may run in the
neighborhood of three-quarters of a million acres.
“Systematic surveys have been carried on in the
principal soybean producing states since 1956 and it is
encouraging to note that no new states have been found
infested since 1959.”
A portrait photo shows Joseph F. Spears. Address: Chief
Staff Officer, Control Operations, Plant Pest Control Div.,
Agricultural Research Service, USDA, Washington, DC.
5925. Stelly, Randall; Kirby, James E. 1961. Developing
markets for U.S. agricultural commodities in Italy–an
economic evaluation. Texas Agricultural Experiment Station,
Miscellaneous Publication No. 539. 43 p. Sept. See p. 21-26.
Summarized in Soybean Digest, June 1962, p. 27.
• Summary: The section on soybeans has the following
contents: Production and utilization. Import restrictions. Seed
oil use regulations. Meal and cake. Italy’s seed oil trade.
Italy’s soybean and soybean oil trade. Prices. Consumption.
P.L. 480, 104(a) program, program of activities, future plans,
program operations evaluation.
Under “Conclusions,” soybeans are also discussed as
follows (p. 42): “In terms of expenditures up to November
15, 1960, the Soybean Council of America has the second
largest (next to cotton) market development program
operating in Italy under Section 104(a).
“After spending much time and effort developing a
staff and obtaining permanent office space, the SCA has
developed and put into operation an effective and aggressive
market development program in Italy. Much credit must
be given to the SCA, and the U.S. agricultural attaché and
his staff for the large increases in imports of U.S. soybeans
into Italy during the past couple of years. Apparently, good
working relationships have been established with the two
Italian cooperators, ASSALZOO and FEDERCONSORZI. A
favorable atmosphere has been created for soybean products.
However, it appears that greater emphasis needs to be given
to working closely with both the mixed feed and the soybean
processing industries in helping them solve their technical

and marketing problems, and in obtaining their unified
efforts in promoting soybean products.
“Obtaining and posting daily U.S. market quotations is a
good and commendable service. However, the full potential
of this can only be realized by making this information
available on as wide a basis as possible.
“Feeding trials and demonstrations are serving a useful
and necessary purpose and should be continued. However,
there is obvious need to disseminate the results of these
experiments on a broader basis to all breeders and feeders.
“There was evidence of satisfaction on the part of Italian
soybean processors with the quality of U.S. beans they were
receiving. The importance of retaining that satisfaction by
maintaining the quality and uniformity of U.S. soybeans
cannot be overemphasized.”
5926. Tiffin, Lee O.; Brown, J.C. 1961. Selective absorption
of iron from iron chelates by soybean plants. Plant
Physiology 36(5):710-14. Sept. [9 ref]
Address: Mineral Nutrition Lab., Soil & Water Conservatin
Research Div., ARS, USDA, Beltsville, Maryland.
5927. Wilcox, R.A.; Carlson, C.W.; Kohlmeyer, W.; Gastler,
G.F. 1961. The growth response of turkey poults to a waterextract of soybean oil meal as influenced by different sources
of isolated soybean protein. Poultry Science 40(5):1353-54.
Sept. [3 ref]
• Summary: The following sources of isolated soy protein
were used: (1) C-1 protein from Archer-Daniels-Midland
Co., Cincinnati, Ohio; (2) PR protein from Central Soya Co.,
Inc., Chicago, Illinois; (3) 65 protein from Gunther Products,
Inc., Galesburg, Illinois.
It was found “that soybean proteins vary considerably
in their effects on poult growth and that, in poult studies, the
source of the protein needs to be considered.”
Note: A “poult” is a young fowl, especially a young
turkey. Address: Depts. of Poultry Husbandry and Station
Biochemistry, South Dakota Agric. Exp. Station, Brookings.
5928. Farnworth, Virginia M. 1961. Returns from marketing
cottonseed and soybean oils in margarine. Marketing
Research Report (USDA Economic Research Service) No.
503. 39 p. Oct. [6 ref]
• Summary: Summary (p. 3): “Margarine is an important
outlet for cottonseed and soybean oils. Per capita
consumption of margarine in 1960 was about 9.4 pounds,
equivalent to 7.9 pounds of crude vegetable oil. Margarine
requires about 33 percent of total domestic consumption of
soybean oil and 12 percent of cottonseed oil.
“Approximately 80 percent of U.S. margarine is sold
through retail food stores, and over 93 percent is packaged in
1-pound units. Currently, margarine is retailed over a broad
price range extending from about 15 to 39 cents per pound.
Brands are an essential part of product differentiation and
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sales promotion. In addition to producing their own brands,
manufacturers package margarine under the private labels of
wholesalers and retailers.
“Noticeable price differences are associated with types
of retail outlets, brands, and regional consuming areas. Retail
prices for margarine average lower in corporate food chains
than in voluntary chains and independents. Corporate chain
store prices averaged as much as 2.8 cents a pound below
those for independents during the period of the study. Retail
spreads–the difference between the buying and selling prices
of retail grocers–averaged 4.0 cents for chains and 5.2 cents
for independents. Differences in prices and spreads by type
of outlet are partly attributable to differences in procurement
and merchandising practices.
“Margins in retailing margarine are usually more
for higher priced brands. In 1959, the ‘super brands’ of
margarine retailing at an average price of 39.3 cents a pound
had an average price spread of 5.4 cents between retail
buying and selling prices. But, for brands selling below 23.0
cents a pound, retail prices averaged 20.7 cents and margins
3.7 cents.
“Average retail prices were higher in metropolitan
New York than in Chicago, Los Angeles, or the Southeast.
Prices were lowest in the Southeast. New York prices in
1959 averaged 28.9 cents compared with 24.7 cents for the
Southeast.
“Prices of some brands of margarine varied more than
others. However, differences in average prices among
regions were greater than differences among groups of
similarly priced brands of margarines in the same region.
Most differences in average prices were attributable to
differences in the distribution of sales among the price
groups within regions. In 1959, sales of higher priced
margarine (“super brands” and nationally advertised brands)
exceeded 74 percent of New York sales, but in the Southeast
the lower priced margarines were about 66 percent of sales.
“Average spreads between retail buying and retail
selling prices increased slightly from 4.3 to 4.5 cents per
pound from 1957 to 1959.
“Manufacturing-wholesaling price spreads cover the
functions of (1) wholesaling, (2) manufacturing, and (3) oil
refining. Wholesaling was combined with manufacturing in
this report because the wholesaling function is not always
performed by distinct wholesaling agencies. For instance,
many large retailers buy directly from manufacturers. Also,
refining and hydrogenation of oil are frequently integrated
with margarine manufacture. The combined manufacturingwholesaling spread was close to one-half the average retail
price of margarine. There were substantial differences in
spreads by type of outlet, retail price groups, and regions.
From 1957 to 1959, the average spread increased slightly
from 13.3 to 13.9 cents a pound. Mill and country shipper
margins for marketing soybean and cottonseed oil an
margarine, however, declined somewhat during the period

from 1.9 to 1.4 cents per pound.
“From 1957 to 1959, margarine retail selling prices
dropped 1.9 cents from 28.4 to 26.5 cents a pound while the
farm value of oil in a pound of margarine dropped 2.2 cents
from 8.9 to 6.7 cents a pound. Accordingly, total marketing
margins increased slightly.”
Figures show: (1) Graph: “Trends in margarine and
butter consumption.” In 1957 per capita consumption of
margarine in the USA passed that of butter. Each was about
8.3 lb per person per year. (2) “Trends in use of oils and fats
in margarine” (1949-1960). Use of soybean oil has increased
steadily while use of cottonseed oil has decreased steadily.
Address: Agricultural Economist, Marketing Economics
Div., Economic Research Service, USDA.
5929. Howell, Robert W.; Bernard, Richard L. 1961.
Phosphorus response of soybean varieties. Crop Science
1(5):311-13. Sept/Oct. [4 ref]
• Summary: “A marked difference in the response of Chief
and Lincoln varieties of soybeans to high concentrations
of phosphorus in nutrient solution was observed several
years ago. These varieties respond similarly to moderate
phosphorus concentrations, but if phosphorus is increased
five- to ten-fold Chief responds by increased vegetative
growth and seed production whereas Lincoln develops a
reddish-brown leaf discoloration, has a reduced growth rate,
and produces very few seeds.
“Under suitable conditions, the difference between the
two varieties is very striking, with leaf symptoms appearing
on Lincoln plants within 2 to 5 days after establishment
of the high-phosphorus regime. Such symptoms may
also appear on Chief plants, but either much higher
concentrations of phosphorus or longer exposure is required.
“The varietal difference in response to phosphorus
provides an unusual tool for genetic and biochemical studies
of phosphorus nutrition in soybeans. Its potential usefulness
for such studies would be enhanced by information on the
response of additional soybean varieties to phosphorus. This
report presents a classification of a large number of soybean
varieties according to their phosphorus responses. Nearly all
varieties currently recommended in the United States and
Canada plus others of interest for historical or other reasons
are included.”
Note: This is: “Publication No. 351 of the U.S. Regional
Soybean Laboratory, Urbana, Illinois.” Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
5930. Marth, Paul C.; Frank, J. Ray. 1961. Increasing
tolerance of soyabean plants to some soluble salts through
application of plant growth-retardant chemicals. J. of
Agricultural and Food Chemistry 9(5):359-61. Sept/Oct. [10
ref]
Address: Crops Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland.
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5931. Rackis, J.J.; Anderson, R.L.; Sasame,
H.A.; Smith, A.K.; VanEtten, C.H. 1961.
Amino acids in soybean hulls and oil meal
fractions. J. of Agricultural and Food
Chemistry 9(5):409-12. Sept/Oct. [21 ref]
• Summary: Using ion exchange
chromatography, amino acids were
determined for soybean hulls, dehulled
soybean meal, isolated soybean protein, and
the latter’s residue.
The United States has a large export
market for soybeans, and the portion going to
the Orient [East Asia = Japan] is used almost
entirely for food. Foreign markets for our
soybeans for food use are much larger than
the domestic market. Address: Northern Regional Research
Lab., Peoria, Illinois.
5932. Soybean Digest. 1961. The Peoria conference on
soybean products for protein in human foods. Oct. p. 6-8.
• Summary: “Can the soybean and American know-how help
feed a hungry child on the other side of the world?
“This was the basic question that leading scientists of
government, industry and leading universities considered at
the working conference on ‘Soybean Products for Protein
in Human Foods,’ which was held Sept. 13-15 at the U.S.
Department of Agriculture’s Northern Utilization Laboratory
in Peoria, Illinois.
“Paul Gyorgy, M.D., Philadelphia [Pennsylvania]
General Hospital, termed protein malnutrition the ‘No. 1
malnutrition problem in the world, particularly in developing
countries. In some countries infants who cannot get milk
from their mothers’ breasts have to die.’
“And Dr. F.R. Senti, director of the Laboratory, said in
opening the conference: ‘It is timely to consider how this
important source (soybean) of edible oil and protein can
contribute to the world’s growing need for a high-quality,
low-cost protein.’
“The United Nation’s Children’s Fund and the Soybean
Council of America, Inc. joined with USDA’s Agricultural
Research Service and Foreign Agricultural Service to
sponsor the conference.” A photo (p. 8) shows F.R. Senti,
R. Sabin, J.W. Hayward, and A.K. Smith tasting samples of
miso, tempeh, and tofu which were served at the reception
and made at the Northern Utilization Laboratory.
5933. Spilsbury, Calvin A. 1961. Japan’s oilseed and fats
and oils industry. USDA Foreign Agricultural Service. FAS
M-120. iv + 52 p. Oct. Illust. 28 cm. [9 ref]
• Summary: Contents: Introduction. Summary. The fats and
oils industry: Total supply of fats and oils, edible fats and
oils industries (oilseed crushing and refining industry, rice
bran processing, margarine and shortening, oilseed food

industries), industrial fats and oils (the soap industry, paint
and protective coating industry). Domestic production of
oilseeds and oil-bearing materials: Soybeans (farm income
and management, research), rapeseed, other oilseeds, rice
bran, marine oils, including whale, animal fats. Foreign
trade: Soybeans, other oilseeds, marine oils, animal fats,
oilcake and meal, trade controls. Demand and price: Price
supports. Consumption. Marketing and market development:
Marketing vegetable oils, marketing oilseeds (storage,
inspection, soybeans, rapeseed), market development.
Bibliography. No names of Asian crushers are given.
Japan’s margarine and shortening production in 1960
was 88,600 metric tons, nearly 4½ times that of 1950...
Margarine production in 1960 was 43,000 tons. Shortening
production was only 41,600 tons in 1960. The margarine and
shortening industry in Japan consists of 26 manufacturers,
but a large percent of plant capacity is found in only a few
plants: 4 plants have one-third of the industry capacity,
which is around 400 metric tons per 8-hour day... 67% of
the oils used to make margarine and shortening in Japan are
animal and marine oils, with whale oil being the most widely
used (26% of the total) followed by tallow and lard (21%),
then fish oil (20.0%). Palm oils comprise 19.0% of the total
and vegetable oils 14.0%.
Concerning oilseed food industries (p. 17-20), in 1960
some 532,218 tonnes (metric tons) of soybeans were used
directly as foods or manufactured into foods in Japan.
Substantial amounts of peanuts and sesame seeds were also
so used. “The Japanese American Soybean Institute in Tokyo
is actively promoting U.S. soybeans for food uses and has
promoted soybeans as the meat of the field because of the
excellence of their amino acids.”
Note: This is the earliest document seen (Jan. 2005)
containing the phrase “the meat of the field.” Notice that
it refers to soybeans and was apparently coined by an
American organization in Japan.
“More soybeans are used directly for food than are
grown in Japan, and the cake and meal from an additional
420,000 tons of soybeans are now used each year. The main
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soybean foods are: Miso, shoyu, tofu, aburaage (fried tofu),
frozen tofu, natto, kinako, monosodium glutamate (extract of
fermented soybeans and rice used as a seasoning compound;
a low-grade shoyu is a by-product), tonyu (soybean milk,
cooked water-extract of soybeans, not widely produced in
Japan at the present time).
Miso: There are about 3,200 to 3,800 miso plants
in Japan, and a large amount of home-made miso is also
produced. “About 117,600 tons of soybeans and 52,300
tons of defatted soybean meal (expeller cake is thought to
be the best) are required by this industry. Miso consumption
is estimated at 28.9 grams per capita per day.” Domestic
Japanese soybeans, such as white hilum soybeans from
Aomori are preferred to U.S. beans, which cook unevenly
because of their hard seed coats.
Shoyu: There are about 5,000 producers; some have
very large plants but many are small. Per capita consumption
is about 3 gallons per year. This requires about 18,500
tonnes of soybeans and 155,000 tonnes of defatted soybean
meal per year. A small amount of soybean oil (about 1,000
tonnes/year) is skimmed off the top of shoyu and used for
a cutting oil. The cake that remains after pressing out the
shoyu contains 4% salt, but it is an ideal hog feed as well
as a fertilizer. Around 80,000 to 100,000 tonnes a year are
produced. A taru (4½ gallons) of shoyu wholesales for about
$3.60. A large volume of soy sauce is now being exported to
the USA.
Tofu: There are around 50,000 small tofu plants in
Japan. Their demand for soybeans is large and increasing.
In 1960 production of tofu and aburaage required 254,800
tonnes of soybeans and 20,000 tonnes of defatted soybean
meal. More soybeans and meal are used to make tofu than
any other food in Japan, followed by shoyu, then miso.
About three-fifths of the soybeans used are imported. In
1960 production of frozen tofu required 27,100 tonnes of
soybeans.
In 1960 about 22,800 tonnes of soybeans were required
to make natto, 6,200 tonnes to make kinako, 64,800 tones of
defatted soybean meal were required to make monosodium
glutamate, and 10,000 tonnes of soybeans plus 30,000 tonnes
of defatted meal were required to make other soybean food
products [such as whole soybeans, soybean milk, etc.].
Address: USDA Fats and Oils Div.
5934. Nov. 3–President John F. Kennedy signs the Foreign
Assistance Act (Public Law 87-195) (Important event). 1961.
• Summary: Enacted by Congress on Sept. 4, this act
reorganized the structure of existing U.S. foreign assistance
programs, separated military from non-military aid,
and created a new agency, the United States Agency for
International Development (USAID) to administer those
non-military, economic assistance programs. On November
3, 1961, President John F. Kennedy signed the Act and issued
Executive Order 10973, detailing the reorganization.

The agency unified already existing U.S. aid efforts,
combining the economic and technical assistance operations
of the International Cooperation Administration, the loan
activities of the Development Loan Fund, the local currency
functions of the Export-Import Bank, and the agricultural
surplus distribution activities of the Food for Peace program
of the Department of Agriculture.
This act states that no assistance will be provided to
a government which “engages in a consistent pattern of
gross violations of internationally recognized human rights,
including torture or cruel, inhuman, or degrading treatment
or punishment, prolonged detention without charges,
causing the disappearance of persons by the abduction and
clandestine detention of those persons, or other flagrant
denial of the right to life, liberty, and the security of person,
unless such assistance will directly benefit the needy people
in such country.”
“This Act was amended in 2004 specific to the treatment
of orphans and other vulnerable children. This amendment
allows the president to provide aid to the peoples of other
countries to look after children in cases of HIV/AIDS and
to set up schools and other programs for the advancement of
child treatment.
Source: Wikipedia, at Foreign Assistance Act (retrieved
Nov. 2016),
5935. Chiu, Wen-Chiang Liang; van Duyne, Frances O.
1961. Soybean curd: Preparation, calcium content, and
palatability. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 3(4):6-7. Fall.
• Summary: “Tofu, or soybean curd, while practically
unknown in the United States, has been an important food
in the Orient for centuries. Such characteristics as low cost,
high protein and calcium content, a desirable texture, and
many uses have contributed to its popularity.
“It resembles cottage cheese, although there are
differences in composition, form and palatability. Perhaps
in the future, if more soybean curd becomes available, this
nutritious, versatile product will play a greater role in the
American diet.”
Objectives of the present study are: “(1) to standardize
a small quantity method of making soybean curd of good
quality, (2) to compare the calcium content and palatability
of curds prepared from field- and vegetable-type soybeans,
and (3) to develop recipes in which soybean curd would be
an appetizing and interesting ingredient.”
Describes how to make tofu from 1 pound of dry
soybeans using calcium sulfate as the coagulant. A sieve
lined with cheesecloth was used for forming the tofu.
Tofu was made from 4 varieties of soybeans: “Two of the
varieties, Harosoy and Mandarin (Ottawa), are field-type
beans, while the other two, Jogun and Kim are vegetabletype.” Tofu was prepared from each variety at least 4 times.
Jogun gave the highest yield of tofu (952 gm, or 2.1 times
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the weight of dry soybeans), with 84.6% moisture. Dry
Jogun soybeans contained more calcium than the other
varieties (254 mg/100 gm) and tofu made from Jogun
soybeans also had the highest calcium content (256 mg/100
gm). The palatability of tofu made from the different
varieties was tested, both plain and in a salad mixture. The
following tofu recipes were developed: Tofu meat balls,
fried tofu in mushroom sauce, tofu and beef stew, tofu
appetizer, tofu sandwich, scrambled eggs with tofu, tofu and
tomato soup, and tofu with pea soup. They were tested and
“considered very palatable by the majority of judges. These
recipes could be used to add variety to the American diet.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “field-type beans,” which
is contrasted with vegetable-type soybeans.
A photo shows Wen-Chiang Liang Chiu seated at a
table behind a pile of soybeans. She “studied at the National
Taiwan University in Formosa before coming to Illinois for
graduate study. This article is based on her Master’s thesis.”
Address: 1. Graduate student; 2. Prof. and head. Both: Foods
and Nutrition Div., Univ. of Illinois.
5936. Gray, John. 1961. The Bienville: A new full season,
crushing type soybean for Louisiana. Soybean Digest. Nov.
p. 6-7.
• Summary: This soybean variety, released in 1968, has
seeds that contain 22% oil. Bienville yielded over 2,640
lb/acre of soybeans in tests at 3 locations during 1957-60.
Photos show: (1) J.Y. Oakes, superintendent of the Red
River Valley Experiment Station (Bossier City, Louisiana)
holding a bunch of Bienville plants during foundation seed
increase. (2) Bienville growing in rows, showing that pod
placement is well above ground level. (3) John Gray showing
a Bienville soybean plant to some of the queen candidates at
Louisiana’s first statewide soybean festival. A table shows
the performance (yields) of commercial soybean varieties
(Bienville, Jackson, Lee, Hood, Hill) at 3 experiment stations
in Louisiana, and one station each in the Southeast and
Delta. Bienville consistently had the highest yields. Address:
Louisiana Agric. Exp. Station.
5937. Hesseltine, C.W.; Shibasaki, K. 1961. Miso. III. Pure
culture fermentation with Saccharomyces rouxii. Applied
Microbiology 9(6):515-18. Nov. [6 ref]
Address: 1. Northern Regional Research Lab., Peoria,
Illinois; 2. College of Agriculture, Tohoku Univ., Sendai,
Japan.
5938. Howell, Robert W. 1961. Physiological comparisons of
soybeans and corn. Soybean Digest. Nov. p. 16-18.
• Summary: “Why don’t soybeans yield as much as corn or
cotton? This question has probably occurred to every farmer
who has grown soybeans after experience with other crops,
and it has probably been asked of every agronomist working

with soybeans.
“There are some basic biological facts which are
pertinent to such a question. In this paper some of these
facts as they relate to soybeans and corn will be considered.
Similar comparisons of soybeans with other crops would be
possible.
“Basic to any inter-crop comparison is a consideration
of the chemical composition of the product. Soybeans
are relatively high in oil and protein and relatively low
in carbohydrates. Corn, on the other hand, is high in
carbohydrates and low in oil and protein. The average
energy contents or caloric values of these three classes of
food materials are as follows: carbohydrates, 1,860 Kcals/
lb.; fats and oils, 4,300; proteins, 2,560. Fats and oils contain
two and one-third times as much energy per pound as do
carbohydrates. Proteins contain one and a third times as
much. It is therefore apparent that a bushel of soybeans will
contain substantially more energy than a bushel of corn.
“Both corn and soybeans (as well as any other crop)
depend on sunlight for the energy which is ultimately stored
in the seeds. During the season a field of corn and a field of
soybeans will absorb about the same total amount of light.
Therefore they have available about the same amount of
energy. If one crop concentrates this fixed amount of energy
into units which contain more energy per pound it will
obviously be able to make fewer pounds. This is exactly the
situation in the case of soybeans as compared with corn.
Soybeans concentrate more of the total available energy in
oil and protein than does corn and therefore can make fewer
total pounds of material from the given amount of light
energy which is absorbed.
“In addition to the storage of some of the energy in
the seed another important concept to recognize concerns
the ‘work’ which the plant must do to make high-energy
materials such as oil and protein. The first major product
of photosynthesis is carbohydrate which the leaves of most
plants store in the form of starch. This carbohydrate can
be considered a raw material or starting material for the
synthesis or formation of other materials. To make products
such as oil and protein the plant must not only concentrate
the energy into tighter units but also must consume a certain
amount of energy to do the work of synthesis.
“To illustrate, in making 1 pound of oil a plant uses up
nearly 5 pounds of carbohydrates. About 55% of the energy
in 5 pounds of carbohydrates is represented by the energy in
1 pound of oil. The remaining 45% is used up or ‘burned’ in
the process of building the higher energy oil molecules and is
thus lost from the plant.
“Cost of Protein: There is a similar cost in the synthesis
of protein but it is somewhat smaller than that required for
synthesis of oil.
“The magnitude and importance of the chemical
composition and the work factor are illustrated in table 1.
When the caloric values of the stored materials and the work
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factors are considered, a bushel of soybeans represents more
than twice the caloric value of a bushel of corn.
“The item in table 1. for work energy in nitrogen
fixation should be noted. There is considerable uncertainty
about the precision of the estimate of this item. There is also
uncertainty about the amount of energy required by any plant
to absorb nutrient elements from the soil. It is the general
opinion, however, that energy requirements for absorption
of nutrients is quite low. The information available on the
metabolism of the nodule systems in which nitrogen is fixed
suggests that for a crop of about 40 bushels of soybeans the
work factor estimated in table 1 is probably reasonable. Corn
and other non-legumes have no such energy requirement. At
the bottom of table 1 is a summary indicating that a yield of
about 45 bushels of soybeans is equivalent to 100 bushels
of corn. It is interesting that the Illinois average yields for
the 10-year period 1948-57 and for the years 1958 and 1959
show a ratio of soybean to corn yields of .40 to .45 in each
case.
“Response Surprising: The information and concepts
concerning energy are important in placing inter-crop
comparisons in proper perspective. The often alleged poor
response of soybeans is in fact not real. On a pound or bushel
basis soybeans are simply more valuable than corn, not only
in the market place and in animal feeding value but in terms
of energy content or work the plant has to do. A field of
soybeans which is producing in the 45-bushel range is doing
the same job as a field of corn producing in the 100-bushel
range.
“These considerations in no way detract from the
desire to improve soybean crop performance. In a way it is
surprising that soybeans have done so well with techniques
designed for other crops. This pertains not only to machinery
but to fertilizer and cultural practices.
“It is quite possible that soybeans have nutrient
requirements at different stages of growth which are unlike
those of other crops. This is illustrated for potassium in
figure 1. Whereas corn contains its maximum amount of
potassium when seed development begins and actually
appears to lose about 10% during the latter part of the growth
cycle, soybeans have a high requirement for potassium
during the period of seed development. Yet there is reason
for serious doubt as to whether a good soybean crop can get
all the potassium it needs during this late period. Acquisition
of potassium is probably limited both by the immobility
of the element in the soil and by the reduction or cessation
of root growth during this late period. This fertility-plant
relationship seems to be quite different in corn and soybeans
and illustrates the fact that practices appropriate for one crop
are not necessarily best for another crop.
“There is need for a new approach in the study of
fertility problems as related to soybeans which takes into
account special requirements during the latter part of the
growth cycle.

“The soybean has similar high requirements for other
elements, particularly phosphorus and nitrogen, during the
period of seed development. The problems for phosphorus
are very similar to those for potassium. Since phosphorus
is relatively immobile in the soil the possibility exists that
deficiencies of this element and of potassium may exist in
the immediate zone of the root even though a soil test might
indicate adequate supplies of the element. For nitrogen the
problems are somewhat different because the element is
mobile and the operation of the nitrogen fixing system is
intimately involved in the general nitrogen picture.
“In summary it can be stated that any comparison of two
crops such as soybeans and corn should take into account
their chemical compositions and the energy factors involved,
not only in the stored materials such as carbohydrates,
fats and proteins, but also the energy requirements for the
formation of high-energy materials. There is evidence that
soybeans have somewhat different requirements for nutrients
as related to stage of growth and these differences should
also be considered in inter-crop comparisons.”
Tables (1) “Work” in soybean and corn production.
Figures: (1) Graph of potassium accumulation in
soybean and corn plants during growth. Address: Plant
Physiologist, U.S. Regional Soybean Lab.
5939. Ko Swan Djien; Hesseltine, C.W. 1961. Indonesian
fermented foods: Made from soybeans. Soybean Digest. Nov.
p. 14-15. [6 ref]
• Summary: Focuses on tempe (tempeh), ketjap, and studies
at the Northern Laboratory. Photos show: (1) Dry soybeans
in a Petri dish. (2) Soybeans in a Petri dish after soaking,
dehulling, cooking and inoculating, ready to be placed in
incubator. (3) Mature tempe [round cake, with wedge-shaped
slice removed], prepared with Rhizopus sp. NRRL, removed
from the Petri dish. Note growth of mycelium throughout
the cake. Address: Northern Regional Research Lab., Peoria,
Illinois.
5940. Leffel, R.C.; Newcomer, J.L. 1961. Adaptation and
performance of soybean varieties in Maryland, 1951-1960.
Maryland Agricultural Experiment Station, Bulletin No. 472.
14 p. Nov. [6 ref]
• Summary: “Soybean production has been expanding
steadily in Maryland since 1940. (Acreages of soybeans for
beans and average yields for the State from 1924 through
1960 are presented in figure 1).
“The data suggest an increase in average yields,
beginning about 1948. Such an increase probably can
be attributed to improved cultural practices and use of
new, improved varieties of soybeans. But it is impossible
to separate the effects of these two agronomic phases
of soybean production, cultural and varietal, as each is
dependent upon the other for maximum expression.
“The cooperative breeding program in soybeans,
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14, 16. [14 ref]
• Summary: Contents:
Introduction. Flavor stability–
autoxidation: linolenic
hydroperoxide, method for
dimer content, oxidative
cleavage products, flavor
stability–hydrogenation,
soybean unsaponifiables.
Investigations on soybean
meal: foams and gels from
protein. Aldehyde oils. Address:
Northern Regional Research
Lab., Peoria, Illinois.

initiated in 1936 by the United States Department of
Agriculture and State Experiment Stations, has been an
especially fruitful one. Twenty-four varieties have been
released as a result of this program, eight within the past 3
years. This report summarizes the results of the Cooperative
Uniform Soybean Tests and other soybean variety tests
conducted in Maryland since 1951.”
Contains 13 tables concerning soybeans in Maryland.
Address: 1. Assoc. Prof.; 2. Asst. Prof. Both: Dep. of
Agronomy, Univ. of Maryland Agric. Exp. Station, College
Park, Maryland.
5941. Soybean Digest. 1961. A.K. Smith of Peoria Lab on
trip to Asia. Nov. p. 7.
• Summary: Dr. A.K. Smith, head of meal products
investigations, oilseed crops laboratory, Northern Regional
Research Laboratory (Peoria, Illinois), left Oct. 15 on a 2½
month trip to India, Japan, and Indonesia. “Dr. Smith will
survey research laboratories in the countries to determine
those that are qualified to do food research and development
on soybeans, soybean products, and related agricultural
products under the P.L. 480 program.” In Japan, he will visit
trade associations to encourage the use of U.S. soybeans in
Japanese foods.
Research is needed in six areas: Use of soy flour to
supplement bread and cereal products. Manufacture of
soybean protein. Use of tempeh. Production and nutritional
value of soy milk. Production of low-salt miso for feeding
babies. Comparison of U.S. soybean varieties in commercial
production of tofu. A portrait photo shows Smith.
5942. Cowan, J.C.; Witham, W.C. 1961. Research progress
in soybean utilization 1959-60. Soybean Digest. Dec. p. 12-

5943. Leffel, R.C. 1961.
Planting date and varietal
effects on agronomic and
seed compositional characters
of soybeans. Maryland
Agricultural Experiment Station,
Bulletin No. A-117. 69 p. Dec.
[12 ref]
• Summary: “Summary and conclusions: Variety and dateof-planting studies with soybeans were conducted in nine
environments at three locations (Beltsville, 1951-54; Upper
Marlboro, 1953-54; and Trappe, 1955, 1957-58) in Maryland
from 1951 to 1958. Each experiment consisted of varieties
of soybeans of varying maturity planted at dates throughout
the planting season. The extreme range in planting dates for
all experiments was May 1 to July 28. All experiments were
evaluated for seed yield and quality, plant maturity, height,
and lodging, and purple stain score of seed. Seed size was
evaluated in all but one environment; oil and protein contents
of seed were evaluated in five environments. Shattering of
seed was observed in only one year and iodine number of the
oil was determined from seed samples from one environment
only. Only tests at Trappe in 1957 and 1958 were evaluated
for height of first pod-bearing node and dates of first
flowering, first pod-setting, and termination of flowering.
“These studies led to the following general conclusions:
“All varieties exhibited curvilinear relationships
between characters evaluated in these studies and date of
planting. This tendency of a character to exhibit a greater or
lesser effect as planting was delayed was interpreted as the
effect of photoperiod on the character. Delays in planting
date of any variety past June 20 appeared hazardous.
“Delay in planting had more effect on maturity date and
less effect on seed yield, size, and quality, plant height and
lodging score, and oil and protein contents of early, Group
IV varieties than on the same characteristics of later maturing
varieties of Group V and VI.
“For maximum yields of highest quality soybeans,
varieties of Group V and VI maturity should be planted
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in their areas of adaptation as early in the season as soil
temperatures and environmental conditions conducive
to good weed control will allow. Soybeans of Group IV
maturity produced maximum yields of seed when planted
May 20 to 30. Seed quality of later maturing, Group V and
VI varieties deteriorated as a result of delayed planting;
seed quality of Group IV soybeans improved with delayed
planting. Seed yields of Group IV soybeans were superior to
those of Group V and VI when planting of each was delayed
30 days or more past the optimum, earliest planting date for
full-season varieties.
“Infection by purple stain fungus was most severe with
earlier maturing varieties of soybeans. Lee never exhibited
more than 1% visibly infected seed by the purple stain
fungus. Infection of varieties by purple stain fungus was,
however, influenced to a great degree by environmental
conditions.
“Variety and date-of-planting interactions were
paramount in these studies. Varietal performance was
obviously affected by variations in soil moisture throughout
the growing season. Future variety and date-of-planting
studies in soybeans should be conducted with adequate
soil-moisture levels supplied by irrigation.” Address: Assoc.
Prof., Dep. of Agronomy.
5944. Weakley, F.B.; Eldridge, A.C.; McKinney, L.L. 1961.
Alleged “thiamine-destroying factor” in soybeans. J. of
Agricultural and Food Chemistry 9(6):435-439. Nov/Dec.
[22 ref]
• Summary: For 15 years the literature has contained an
unrefuted postulation that soybeans contain a thiaminedestroying factor. But the reported loss of thiamine is based
on an unreliable thiochrome assay procedure. Thiamine
in soybean meal exists as 40% free and 60% bound,
presumably as cocarboxylase. Enzymes in unheated meal
readily convert cocarboxylase to thiamine. Address: Northern
Regional Research Lab., Peoria, Illinois.
5945. Weber, C.R.; Hanson, W.D. 1961. Natural
hybridization with and without ionizing radiation in
soybeans. Crop Science 1(6):389-92. Nov/Dec. [6 ref]
• Summary: “Under natural conditions soybeans are largely
self-pollinated with pollination occurring in the advanced
bud stage before the flower opens.” Natural hybridization
between plants in adjacent rows as been found to take place
about 0.04% to 0.18% of the time–with the percentage
increasing as the distance between rows decreases. Address:
1. Agronomist, Crops Research Div., ARS, USDA; 2.
Geneticist, Crops Research Div., Beltsville, Maryland &
Iowa State Univ. of Science & Technology.
5946. Anderson, K.L.; Miller, L.; Bufkin, T. 1961. Soybeans:
Production, harvesting, storage, marketing. Mississippi State
University, Extension Service No. 436. 12 p. *

5947. Miller, R.J.; Pesek, J.T.; Hanway, J.J. 1961.
Relationships between soybean yield and concentrations of
phosphorus and potassium in plant parts. Agronony Journal
53(6):393-96. [10 ref]*
Address: Iowa Agric. Exp. Station, Ames.
5948. Chiu, Wen-Chiang Liang; van Duyne, Frances. 1961.
Soybean curd: Preparation, calcium content, and palatability.
Waterloo, Iowa: Soybean Council of America. 17 p. 21 cm.
• Summary: “Reprinted from Illinois Research, Fall, 1961.
published quarterly by the University of Illinois Agricultural
Experiment Station,... Urbana, Illinois.”
Page 17 lists the offices and address of the Soybean
Council of America, Inc. The home office is in Waterloo,
Iowa. The main international office is in Rome, Italy.
Other overseas offices are in Antwerp, Belgium; Bogota,
Colombia; Copenhagen, Denmark; Cairo, Egypt; Paris,
France; Hamburg, Germany; New Delhi, India; Teheran,
Iran; Jerusalem, Israel; Karachi, Pakistan; Lima, Peru;
Madrid, Spain; Ankara, Turkey; London, United Kingdom.
Note: Why would the Soybean Council of America
publish a booklet on soybean curd? Perhaps they thought it
could become part of the American diet. Address: Univ. of
Illinois, Urbana, Illinois.
5949. Coker’s Pedigreed Seed Co. 1961. Coker’s soybean
catalogue–1961 breeder’s registered seed. Hartsville, South
Carolina. 16 p. 28 cm.
• Summary: The top half of the cover shows a photo of
Henry W. Webb, breeder of Coker’s Hampton soybean,
standing in a field of this new variety. Below that:
“Introducing for 1962! Hampton–A high yielding, disease
and shatter resistant variety for the Southeast.” In the lower
left is a heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” “The South’s foremost
seed breeders.” Contents: Page 1–To soybean breeders, a
message from Robert R. Coker, president. “Our company
has carried on soybean breeding work in a limited way since
1925. However, recognizing the increasing importance of
soybeans as a southern cash crop, our breeding program was
greatly enlarged and intensified beginning in 1952 under
the direction of Dr. J.W. Neely, Vice President and Research
Director of our company.”
The new soybean variety, Hampton, was named
after Lieutenant General Wade Hampton, an “outstanding
Confederate war cavalry leader and a distinguished South
Carolina Governor and Senator.” Photos show Robert Coker
and General Hampton.
Page 3–Breeding soybeans for The South, by Henry W.
Webb, plant breeder in charge of soybean research. “Coker’s
soybean breeding program dates back to the mid-1920s
when Dr. George J. Wilds initiated a program to develop
improved bean varieties primarily suited to the production
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of forage. The first variety, Black Beauty, was released in
1931 as a combination hay and seed bean. Numerous types
were selected from various hybrid combinations through the
years that followed. One of the most notable of these is the
Yelnanda, a late season type well adapted to Southeastern
conditions and the two crop system where beans are planted
following early season harvest of small grain. Yelnanda was
first released in 1947 and reintroduced in 1957 to meet the
increased demand for a bean of its type. Another notable
achievement of this well planned and pursued program of
scientific breeding was the development of Majos. Although
never released for general planting it has proved to be an
outstanding source of germ plasm and has made a significant
contribution to our present program.”
Soybean research expanded: The sudden emphasis on
soybeans in the early 1950s found the Southeastern United
States “woefully lacking in varieties designed to meet
present day needs. As a result we immediately began an
expansion of our breeding and research program to enable us
to supply the varieties needed. The first step was to combine
through hybridization the best of the early maturing, disease
resistant, quality beans with our locally adapted later types.
The cross of Lee and Majos has proved to be an unusually
successful combination. From 1953 until 1962, we have
spared no effort in selecting, testing, and increasing seed
stocks of this cross as well as crosses involving Lee,
Yelnanda, Jackson, and several outstanding experimental
lines. As a result, Coker’s is able to offer for farmer planting
in 1962, Hampton, developed from the Majos x Lee cross
made in 1953. In addition to this we anticipate the release
of Stuart in 1963 and possibly other new types by 1964 and
1965.”
Photos show (1) Henry Webb. (2) A test field of Coker’s
soybeans.
Pages 3-7–Details on the variety Hampton–1961
breeder’s registered seed. It is being released for planting
by Southeastern growers in 1962. Origin, production (49.1
bu/acre over 3 years), shatter resistance, disease resistance,
quality, adaptation, planting date, maturity, harvesting.
Acknowledgment to Dr. E.E. Hartwig. Photo show: (1)
Henry Webb with M.D. Lamberth, sales manager. (2) John
Hicks, assistant plant breeder. (3) Robert C. Culpepper, a
contract grower, standing in a field of Hampton soybeans in
front of a large McCormick combine.
Page 8–”Coker’s Pedigreed Yelnanda–1961 breeder’s
registered seed. We are happy to offer growers of the
Southeast our newest strain of Yelnanda, the result of eight
years of intensive selection and testing. This new strain
while typical of Yelnanda is characterized by improved
yields, higher shatter resistance, and more disease tolerance.”
Maturity: From medium late to late. Protein content:
Highest of adapted varieties–44-45%. Seed size: Large and
uniform. Photo shows Webb and Dr. J.W. Neely (in charge of
agricultural research) in a field of Yelnanda soybeans.

Page 9–For 1963! Stuart (Lee x Majos). Lee was
developed by Dr. E.E. Hartwig and Major by Mrs. Mary
Coker Joslin. A chart shows the pedigree of Majos, Yelnanda,
Hampton, and Stuart Soybeans. Yelnanda (1947) resulted
from a cross between Nanda selection and Yelredo (1954).
Page 10-11. Some suggestions for obtaining greater
profits growing soybeans. Page 12–Effect of day length on
soybeans.
Page 13–Effect of light on plant growth and early bloom
(with photos of plants). Page 14–Coker breeding makes the
difference, by J. Winston Neely, PhD, Vice-president and
Director Agricultural Research. Gives details of Coker’s twophase breeding program. Phase 1 takes 5 years and phase 1
takes 9. In phase two, 3,000 plants are selected during year
1. It takes 6 years to breeder’s seed, 7 years to foundation
seed, 8 years to registered seed, and in year 9 Coker sells
certified seed to growers. A photo shows Jake Hartz Jr. in a
field of Hampton soybeans, showing their lush vegetative
growth. Page 15–Prices, terms, and conditions. Hampton
costs $10.00/bushel for 1-10 bu. Yelnanda costs $5.50/bu for
the same.
The rear cover states: “1962 soybean catalog from
Coker. David R. Coker (1870-1938) founder. Since 1902–
The South’s foremost seed breeders.”
Note: This catalog was received by the USDA National
Agricultural Library on 28 Jan. 1963.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
5950. György, Paul. 1961. The nutritive value of tempeh.
National Academy of Sciences, National Research Council,
Publication No. 843. p. 281-89. [3 ref]
• Summary: “The first tempeh preparations and control
soybeans used in this study were obtained from Indonesia *
(Footnote: *Through the courtesy of Dr. Poorwo Soedarmo,
Institute of Nutrition, University of Djakarta, Indonesia)
(1954, 1955) and Southern Rhodesia ** (Footnote:
**Through the courtesy of the Executive Officer, Nutrition
Council, Federal Ministry of Health, Salisbury, S. Rhodesia)
(1955). In the following years attempts, largely futile,
were made to produce tempeh in our own laboratory. In
1959 a cooperative arrangement has made it possible to
produce tempeh and control soybeans on a larger scale
in the Department of Food Science and Technology,
New York State Agricultural Station, Cornell University,
Geneva, N.Y. under the supervision of Drs. D.B. Hand and
K.H. Steinkraus. Under this arrangement, animal studies
are carried out independently in our laboratory and in the
laboratory of the School of Nutrition (Dr. R.H. Barnes),
Cornell University, Ithaca, N.Y.”
Various rat feeding experiments are described.
Hemolysis tests were carried out by Dr. Kiku Murata (Osaka,
Japan) in György’s laboratory. It was found that “tempeh is
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stabilized by virtue of an ‘antioxidant’ produced during the
course of the fermentation process. Unfermented soy flour
had a high peroxide content and was rancid.
Note: Dr. Paul György was born in Nagyvarad, Hungary,
on 7 April 1893. He received his M.D. degree in Budapest
in 1915 and later studied at Heidelberg, Germany, where
he became a professor of pediatrics. He has made many
contributions to the field of nutrition with his studies of
vitamin B-6, pellagra, biotin and vitamin H. Since 1944 he
has been associated with the Philadelphia General Hospital
as a pediatrician and as Professor of Pediatrics at the
University of Pennsylvania, a post from which he “retired”
in 1960. Address: Chairman, Dep. of Pediatrics, Philadelphia
General Hospital, Philadelphia 4, Pennsylvania.
5951. Harbaugh, William Henry. 1961. Power &
responsibility: The life and times of Theodore Roosevelt.
New York, NY: Farrar, Straus & Cudahy. vii + 568 p. Index.
22 cm. [150+* ref]
• Summary: Chapter 15, “Trials, triumph, and tragedy,”
includes the story of the politics behind and the ultimate
passage of the Pure Food and Drug Act of 1906 and the Meat
Inspection Act. The roles of President Roosevelt (TR), Dr.
Harvey Wiley, Nelson Aldrich, Samuel Hopkins Adams’
exposures of the patent medicine industry in Collier’s
magazine, the American Medical Association, The Jungle,
by Upton Sinclair, Roosevelt asks Secretary of Agriculture
James “Tama Jim” Wilson to investigate Sinclair’s charges,
the meat-packing industry (incl. stockyard owners / beef
trust), the damaging report of the meat-packing industry
by Charles P. Neill and James B. Reynolds, the Beverage
amendment (Albert J. Beverage), and James W. Wadsworth.
This legislation marked a major “advance in the
policy of securing Federal supervision and control over
corporations.” He gives thanks and a pen to Lyman Abbott
and Albert Beverage as an expression of his appreciation
their help. “But to Upton Sinclair, Dr. Wiley, and all the
other reformers who had recruited the armies Roosevelt had
so brilliantly maneuvered, the President sent nothing. Nor
did he mention them in his Autobiography. It was not that
Roosevelt was ungenerous or wholly impatient with men
of theory. He himself was the most eminent intellectual to
sit in the White House since John Quincy Adams, and his
administration reflected it.” But he was “acutely sensitive to
the compromises forced upon him by political necessity...”
He was uncomfortable with his compromises. He also
feared unregulated competition. Address: Chairman, Dep. of
History, Bucknell Univ., Lewisburg, Pennsylvania.
5952. Klingman, Glenn C.; Noordhoff, Lyman J. 1961. Weed
control: As a science. New York, NY: John Wiley & Sons,
Inc. 429 p. Illust. 24 x 15 cm.
• Summary: Accepted method of control are discussed
for weeds in soybeans and many other crops. In chapter 8,

“Carboxylic-aromatic compounds,” the section on benzoic
acids states that the herbicides Amiben and phthalic acid
have given promising experimental results on soybeans (p.
146-47). In Chapter 10, “Substituted phenols,” the section
on DNBP states that is effective on soybeans. A photo shows
a field of “soybeans treated with DNBP (amine salt) just
after the soybeans emerged (crook stage). This treatment
controlled weeds for 1 month without harm to the soybeans.”
Diphenamid shows promise for controlling seedling
grasses (such as crabgrass, goosegrass, green and yellow
foxtail) in soybeans (p. 190).
In chapter 15, titled “Field crops grown in rows,” is a
section on soybeans: “Soybeans are less tolerant to presentday herbicides than most other crops. Even though several
herbicides can be used, a weed control program must rely
heavily upon tillage and agronomic practices that offer
maximum competition to weed growth.”
“The rotary hoe is an effective and economical weed
killer in soybeans. For best results use it when the ground
is slightly crusted and when weeds are just emerging,
and not more than ¼ inch tall, recent research shows that
rotary hoeing is effective even though the soil is moist.”
Preemergence herbicides used on soybeans include PCP,
CDAA, CIPC, NPA, a mixture of CIPC and NPA, and DNBP
(applied 1-2 days before crop emergence). Postemergence
herbicides are restricted mainly to DNBP.
A section on peanuts starts on p. 235. Address: 1. Prof.
of Field Crops, North Carolina State College; 2. Editorial
Asst., Publications Leader, Federal Extensive Service,
USDA.
5953. Ochse, J.J.; Soule, M.J., Jr.; Dijkman, M.J.; Wehlburg,
C. 1961. Tropical and subtropical agriculture. 2 vols. New
York, NY: Macmillan Co. Vol. 1, iv + 1-760 p. Vol. 2, xv +
761-1446 p. See vol. II, p. 1067-76. 22 x 14 cm.
• Summary: This is a truly prodigious work. The chapters
in volume 2 deal with individual crops. The section titled
“Soybean” (vol. II, p. 1067-76) discusses the following:
Vernacular names in various languages. Overview of world
production. Botany. Varieties. Breeding and selection.
Climatic and soil requirements. Culture. Harvesting. Uses
(incl. soy sauce, tempeh, and tofu). Future possibilities.
Diseases. Ochse was born in 1891. Address: 1. Consultant,
Tropical and Subtropical Agriculture, Research Consultant in
Economic Botany, Univ. of Miami, Coral Gables; 2. Assoc.
Prof. of Fruit Crops, Univ. of Florida, Gainesville; 3. Prof.
of Applied Tropical Botany and Genetics, Univ. of Miami,
Coral Gables; 4. Asst. Plant Pathologist, Univ. of Florida,
Everglades Experiment Station, Belle Glade. All: Florida.
5954. Rodale, J.I. ed. 1961. The complete book of food and
nutrition. Emmaus, Pennsylvania: Rodale Books. 1054 p.
Index. 23 cm.
• Summary: J.I. Rodale recommends the consumption
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of natural meat and eggs. He discourages humans from
consuming or using milk, chemicalized meats, added
salt, sugar, chocolate, aluminium utensils, and heated or
hydrogenated fats. Throughout this book, he uses scientific
sources and cites them carefully.
Chapters 30-40 (p. 116-56) are a critique of cow’s milk.
Man has made the cow into a milk machine, with ever larger
udders, which can produce 75 times as much milk per year
as in Biblical times. For adults, milk may cause lactose
intolerance, allergies and excessive tallness, and may contain
undesirable antibiotics.
Chapter 40, titled “Nutritive substitutes for milk” (p.
154-55), mentions “soybean milk and Tahini milk which is a
milk made from ground sesame seeds. Tahini milk appears to
us to be an excellent substitute for milk in the diet because of
its extremely high content of calcium” (p. 155).
Dr. Stefansson (p. 69-72) lived for one year in good
health on meat alone. The discovery of cereal culture 2,000
years ago was the beginning of civilization and human
degeneration. The human digestive tract has not had time to
adjust to this change. It took humans 2 million years to adapt
to the diet of the primitive human hunter (consisting mainly
of proteins and animal fats) from the largely vegetarian
diet of the anthropoids. “It is extremely difficult to plan a
vegetarian diet in which the essential amino acids will all be
represented in their proper proportion.”
Chapter 127, “How to sprout beans” (p. 472-74),
discusses mainly how to sprout soybeans, and their
nutritional value. A table compares the vitamin and mineral
content of soybean sprouts and mung bean sprouts; the
former are much more nutritious.
Chapter 153, “Soybeans–The wonder food” (p. 536-41)
has the following contents: Introduction. How nutritious
are soybeans? (“Soybeans are one of the few non-animal
proteins which are complete–that is, contain all of the
essential amino acids in good proportion.”) Sprouting
beans for vitamin C. Soybeans are economical (says the
best book on soybeans is Soybeans for Health, Longevity
and Economy, by Philip S. Chen, Ph.D.). Soybean milk for
infants. “Soybeans are richer in potassium than any other
food except brewer’s yeast which, of course, is eaten in
much smaller quantities. They contain more pantothenic acid
than any other food except egg yolk, brewer’s yeast, liver,
rice bran, and wheat bran. The iron in soybeans is 96 per
cent ‘available’–that is, digestible and used by the body.”
Chapter 154, “Soya milk and soya curds” (p. 541-42), by Dr.
W. Kring, of Dusseldorf discusses: Use of soybeans in East
Asia. Fresh soya milk for every household. Acidophilus soya
milk–Soya curds. Making soya cheese or tofu [at home].
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term “soya curds” in
connection with tofu.
Note 2. This is the earliest English-language document
seen (Sept. 2012) that contains the term “Acidophilus

soya milk” (or “Acidophilus soymilk”) regardless of
capitalization, hyphenation, or spaces.
Chapter 178, “Eggs, meat and soybeans” (p. 675-77)
gives a nutritional comparison of these three high-protein
foods. One section titled “Meat substitutes” begins:
“Soybeans should be a part of your diet as a substitute for
meat.” It continues: “Even though you include plenty of meat
in your diet, make use of soybean protein, too. If your family
does not know soybeans, get some and begin to introduce
them to a wonder food.”
Chapter 169, “Are chemical fertilizers harming our
food” (p. 618-24) is part of a statement made by J.I. Rodale
on December 15, 1950, to a Congressional Committee
formed to investigate chemical fertilizers. He argues that
the organic method is “far superior to the present general
practice with respect to fertilizer usage, not only from the
human health standpoint but from the point of view of
preventing soil erosion and giving higher yields at a lower
cost.” Also discusses: History of the organic method. What
is the organic method? What is a chemical fertilizer? The
health aspect (experiments showing a much higher survival
rate in mice fed organically grown food). More vitamins
in “organic” food. Physicians praise the organic method.
Rejection by our government (and request that agricultural
experiment stations test and compare the two methods).
Chapter 173 titled “Investigating Primitive Diet” (p.
642-54) contains a detailed summary of the work of Weston
A. Price. D.D.S., as described in his book Nutrition and
Physical Degeneration. This book is available from the Lee
Foundation for Nutritional Research, 2023 W. Wisconsin
Ave., Milwaukee, Wisconsin.
Chapter 182, titled “When you use fats and oils” (p.
682-83) discusses margarine, which is made from vegetable
fats which have been hydrogenated. Soybean oil is one of
the oils use to make margarine. “As you know, we do not
recommend using margarine, mostly because of the many
chemical substances used in it, of which the synthetic
vitamin A is only one. Artificial coloring, preservatives and
so forth are also used. But, in addition, hydrogenating the
oils to make them solid destroys most of the essential fatty
acids which are the chief reason for eating vegetable oil.
So margarine is no better than butter as a spread, in spite of
the fact that it is made from substances that do not contain
cholesterol.” “Soybean oil is another popular vegetable oil.”
Rodale especially recommends “our old friend, sunflower
seed oil”–which is rich in vitamin E and linoleic acid.
Chapter 183 titled “Heated fats can cause cancer” (p.
686-90) summarizes several scientific studies and notes that
“Hydrogenated fats are everywhere” in our food supply.
“Finally, don’t buy hydrogenated shortenings (the solid
kind)...”
Chapter 198 titled “Who pays for nutrition research?”
(p. 741+) begins: “’Dr. Stare’s Nutrition Department (at
Harvard University, Massachusetts) received from Food
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Industries and Foundations representative of their interests
between and including the fiscal year 1950 to 1956 gifts
totaling approximately $378,000, half of which was from
the Sugar Research Foundation, supported by the sugar
interests, and the Nutrition Foundation, supported largely by
commercial food processors. A large portion of the other half
was from the chemical and drug interests.
“This challenging statement sets the tone for a series of
open letters from the Boston Nutrition Society, Incorporated,
to Dr. Nathan M. Pusey, President of Harvard University.
We think readers will find in these letters the answer to their
puzzled query Ä ‘Why?’ Why must we eat doctored up,
chemicalized, refined, cheapened food and above all, why
must some of our top food scientists, men like Dr. Stare of
Harvard, call everyone a faddist and a crackpot who points
out that the modern American food is not everything it
should be?
“The open letters hit at the very heart of the problem.
Much university research on nutrition is being financed by
the very folks who profit from selling this worthless food.”
Chapter 199, “A British nutritionist takes stock,”
summarizes an article titled “Food and Health,” by Dr. H.M.
Sinclair (British Medical Journal, 14 Dec. 1957) about
the dangers of feeding too much cow’s milk to infants and
children. Another article on the same subject by Dr. Milton
J.E. Senn, was published in McCall’s (Jan. 1958). Chapter
272 is “Kelp for trace minerals” (p. 1005-09) and Chapter
273 is “The value of seaweed nutrition” (p. 1010-12).
Chapter 274 is “Do you need lecithin?” (p. 1013-17;
Contents: Introduction. How can you avoid cholesterol
deposits? Lecithin and cholesterol in natural foods.
Experiments with lecithin prove its healthfulness. Why
do we not get enough lecithin? Take lecithin as a food
supplement {it is made chiefly from soybeans}).
Chapter 275 is “Why do you need lecithin?” (p. 10181021); Contents: Introduction. The what and how of lecithin.
Processing at fault. Where can you get lecithin in your
diet? (seeds and cold-pressed oils). Hydrogenation (which
destroys all the lecithin, B vitamins, vitamin E, and essential
fatty acids).
Chapter 39, “Miscellany on milk” (p. 146-54),
documents many problems with cow’s milk. Its contents:
Introduction, detergents in milk, antibiotics in milk, some
infants can’t take milk at all, is milk the universal antidote?,
an all-milk diet is hazardous, ulcer patients beware!, cavities
caused by milk, DDT contamination, misuse of calcium,
radioactive substances in milk, milk as a cause of goiter,
a famous nutritionist speaks (Dr. Norman Jolliffe), milk’s
value questioned (by McCance and Widdowson), allergies to
milk sugar, dermatologist criticizes both bread and milk, and
old (1926) court decision on raw milk. Chapter 41: “Yogurt”
(p. 156+). “Yogurt is probably the most popular of all socalled health foods”. In the 19th century, Metchnikoff was
the first to investigate it scientifically. Chapter 96: “Sesame

seed–An ancient and nutritious food” (p. 342-44; Tahini
milk makes a good milk substitute). Address: Emmaus,
Pennsylvania.
5955. Shibasaki, K.; Hesseltine, C.W. 1961. Miso. II.
Fermentation. Developments in Industrial Microbiology
2:205-14. [1 ref]
• Summary: “In a search for ways to increase the use of U.S.
soybeans in traditional Japanese foods,” uses soy grits from
specific soybean varieties to make Shinshu Miso and Sendai
Miso. The varieties are Chippewa, Adams, Lincoln, Clark,
Harosoy, Hawkeye, Hokkaido-Akita, Iwate, Miyagi, Nagano,
Chinese. Address: 1. College of Agriculture, Tohoku Univ.,
Sendai, Japan; 2. Northern Regional Research Lab., Peoria,
Illinois.
5956. Soybean Council of America, Italian Office. 1961.
Italy’s mixed feed industry. Rome, Italy. 40 p.
• Summary: On the cover is the Council’s new logo which
consists of a large circle. Around the outside top is written
“Soybean Council.” Around the outside bottom is written “of
America, Inc.” Inside the circle are two views of the globe
from opposite sides, one at the top and one at the bottom.
Between them, in bold black letters is written “Amsoy.”
Below that logo we read: “This publication is the result
of foreign market development activities of the Soybean
Council of America, Inc. in cooperation with the Foreign
Agricultural Service of the United States Department of
Agriculture.
Index [Contents]: Italy’s livestock industry: 1.
Introduction. 2. Beef cattle. 3. Dairy cattle. 4. Swine. 5.
Poultry, 6. Rabbits. 7. Sheep and goats. 8. Horsemeat.
Italy’s mixed feed industry: 1. The mixed feed industry.
2. Use of soybean meal in the mixed feed industry.
Italian legislation on the manufacture and marketing of
mixed feeds: 1. Present regulations, 2. Pending legislation.
Table 3 (p. 6) shows: “Per capita consumption of animal
products in common market countries and in the U.S.A.–
Average of years 1957 and 1958 (pounds).” The 7 columns
are: Type of product. Italy. Netherlands. Belgium. Germany.
France. U.S. The types of product are: Beef and veal. Pork.
Lamb and mutton. Poultry. Other (rabbit, horsemeat, etc.).
Total meat consumption. Milk. Eggs (number).
Sample comparisons between the USA and Italy:
Beef and veal (pounds): 90.3 vs. 24.7
Pork: 61.1 vs. 10.1
Poultry: 26.9 vs. 5.0
Total meat consumption (pounds): 188.2 vs. 47.8
Milk (pounds): 347.5 vs. 128.0
Eggs (number): 353 vs. 136
Source: Report for the Marshall Plan; U.S.D.A. Address:
Via Parigi, 11–Rome, Italy.
5957. Williams, Beryl; Epstein, Samuel. 1961. Plant
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explorer–David Fairchild. New York, NY: Julian Messner,
Inc. 192 p. 22 cm. [3 ref]
• Summary: A good biography of Fairchild, founder of
the USDA Section of Foreign Seed and Plant Introduction.
Soybeans are discussed on pages 116-17 (together with
Frank N. Meyer), and pages 185-86. “During his lifetime
Fairchild was responsible for the introduction into the United
States of more than 200,000 species of plants. Some of
them–soy beans in particular, along with dates and certain
varieties of wheat, cotton, and rice–have become vitally
important to the nation’s agricultural economy.” The first
author’s married name is Beryl Williams Epstein.
5958. Soybean Council of America, Spanish Office. 1961?
The role of soybeans and soybean products in the Spanish
food supply. Madrid, Spain: AmSoy. 174 p. Undated. [23 ref.
Eng]
• Summary: On the front page: “This publication is the result
of the foreign market development activities of the Soybean
Council of America, Inc. in cooperation with the Foreign
Agricultural Service of the United States Department of
Agriculture.”
In the center of the front cover is the new “AmSoy” logo
of the Soybean Council of America, Inc.
Summary: The Spanish diet is short on animal protein
and on fats; both need to be increased significantly.
Survey on the diet:
Protein furnished by Cereals
Protein furnished by Pulses
Summary on Vegetable Protein in the Spanish daily Diet
Protein furnished by Meat
Protein furnished by Eggs
Protein furnished by Milk
Protein furnished by Fish
Summary on Animal Protein in the Spanish daily Diet
Summing up the Protein Content of the Spanish daily
Diet
Problems of Spanish livestock:
Livestock Market Products
The Mixed Feed Industry
Postal addresses of mixed feed manufacturers
List of laboratories
Edible oils:
Production
Oil Trade
Exports
Imports
Purchasing procedures
Purchasing Organizations
Methods of Spanish Foreign Trade
Freights unloading and refining
Unloading Stations
Freight and Transportation
Refining

Oilseed:
Trade Imports, Exports
Crushing industry
Soybean cultivation in Spain
The role of soybeans in the Spanish food supply
Literature
Page 139: “In 1917 the Spanish Consul in Shanghai
sent to the Spanish State Department a report on soybean
cultivations in China, and proposed to start growing this
plant in Spain.
“A few years later the Agricultural Stations of Jerez de
la Frontera and Malaga (both in the South of Spain) began
experimenting with this new crop in small plots of land. The
soybeans grown were used only for animal feeding.
“In 1925 soybeans were grown in the Province of
Lérida (Catalonia), but only on a small scale, most of the
production being devoted to the preparation of special foods
for diabetics. Some tentative cultivation was also started in
the Province of Pontevedra, in the Northwest of Spain, where
the climate is humid and mild.
“The School of Agricultural Engineers began
experiments on soybean cultivation between 1930 and
1935; the crops obtained on small pieces of dry land were
equivalent to a yield of 680 to 720 kgs. per hectare. Further
experiments were interrupted in 1936, at the time of the Civil
War.
“In view of the increasing shortage of olive-oil, the
Government decided to encourage cultivation of oilseeds,
soybeans among them. The Ministry of Agriculture
published an order in the State Gazette of January 30th,
1957, regulating future cultivation of soybeans. This order
stated that the Servicio Nacional del Trigo (National Wheat
Service) would pay 8 pesetas per kilogram to any farmer
selling his crop to the Service; at the same time, the National
Wheat Service would provide fertilizers and grant credits
to encourage soybean cultivation. Soybean cultivation,
however, did not reach high production figures, as can
be seen in table No. 91a.” This table (p. 152) shows that
soybean production in Spain increased from 250 tons in 1955
to 350 tons in 1960. Address: Spain.
5959. Tiffin, L.O.; Brown, J.C. 1962. Iron chelates in
soybean exudate. Science 135(3500):311-13. Jan. 26. [11 ref]
Address: Mineral Nutrition Lab., USDA, Beltsville,
Maryland.
5960. Lamp, Benson J.; Johnson, W.H.; Harkness, K.A.;
Smith, P.E. 1962. Soybean harvesting–Approaches to
improved harvesting efficiencies. Ohio Agricultural
Experiment Station, Research Bulletin No. 899. 54 p. Jan. [7
ref]
• Summary: The introduction begins: “Growth in soybean
acreage in the United States closely parallels the population
of combine-harvesters. Development of the combine-
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harvester gave the grower a more convenient and efficient
method to harvest the crop. Even so, harvesting losses with
the combine are generally reported to be 10 to 20 percent
of the available crop. Loss of this magnitude is two to four
times as great as the harvesting losses reported for wheat and
other small grains.”
This is the most extensive study of soybean harvesting
made to date. In tests conducted from 1956 to 1960, the
authors found that total harvest losses averaged 12.9%
(range: 9.8 to 19.3%). Gathering losses represented 80% of
all losses and consisted of 55% shatter loss, 28% lodging
and stalk losses, and 17% stubble loss. They also found that
preharvesting loss (mainly from shattering) was negligible
when harvesting was completed with kernel moisture above
10%.
This study proved that operating a standard bat reel 38
to 51 mm (15 to 20 inches) above the ground at reel speed
index of 1.25 resulted in minimum shatter losses. It also
showed that gathering losses increased as the width of the cut
was increased, a problem that was attributed to the rigidity of
the header. As ground speed increased from 4 to 8 km/hour
(2.5 to 5 miles per hour) total machine losses increased by
over 50%. Most of this increase was at speeds greater than 5
km/h (3.2 mph). Address: 1. Formerly Assoc. Prof., Dep. of
Agricultural Engineering, Ohio Agric. Exp. Station, Wooster,
Ohio.
5961. Soybean News (NSCIC). 1962. National soybean
organizations: American Soybean Association, National
Soybean Processors Association, National Soybean Crop
Improvement, Soybean Council of America, Inc. Council,
Soybean Council of America, Inc. 13(2):1. Jan. See also
1969 update in 20(2):3-4.
• Summary: (1) “National Soybean Processors Association
“President–R.G. Houghtlin
“Membership in the National soybean Processors
Association is limited to individuals, firms or corporations
regularly engaged within the Continental limits of the United
States in the actual processing [crushing] of soybeans. The
Association has some 65 members that regularly process
more than 90 percent of the soybeans crushed domestically.
Associate memberships are granted to firms that are
consumers of soybean oil and/or soybean meal.
“The eleven Standing Committees of the Association,
one of which is the National Soybean Crop Improvement
Council, are active in their specific areas of the Association
program. The Soybean Research Council, another one of the
eleven Standing Committees, has played an important part in
the development of the industry.
“Through the Association, equitable trading rules
have been developed which have fairly served the buyers
and sellers of soybean products during the years in which
the soybean industry has made such remarkable growth.
These trading rules, the Constitution and By-Laws of the

Association, the membership and committee personnel are
published annually in a Year Book which is available from
the Association Office at $2.00 per copy.
“The intense research activity fostered by the
Association and its members has played an important part in
placing the industry on the high plane which it enjoys today.
The promotional efforts of the Association and its members
have established a place for soybean products in highly
competitive fields. Through this research and promotional
activity the products of soybeans have become standard
essentials in our food, feed and industrial markets.
(2)
“National Soybean Crop Improvement Council
“Managing Director–Robert W. Judd
“The Council was established in 1948 by the National
Soybean Processors Association. A Managing Director
was employed to cooperate with all agricultural interests
in encouraging the production of more and better soybeans
in the United States. The office of the Council is located in
Urbana, Illinois.
“The Crop Improvement Council operates under the
policies and budget recommended by the 14 members of
the National Soybean Processors Association Standing
Committee. The annual and long range programs of the Crop
Improvement Council are recommended to the Standing
Committee of NSPA by an Advisory Board composed of
Agronomists from 21 Universities and Experiment Stations
plus 3 from the Soybean Section, Agricultural Research
Service, U.S.D.A. The Advisory Board was created in 1950.
“Activities of the Council are educational in nature
and directed toward the achievement of higher net returns
for soybean growers. More than 305,000 copies of the
publication Soybean Farming have been distributed to
persons interested in production practices. Soybean News
is published three times per year for 21,000 persons
interested in research developments affecting soybean
production. “Soybeans–The Feature Story,” a film produced
by the Council, has been shown to 27 million persons.
The Crop Improvement Council is a liaison between
processors, research scientists and producers. Government
appropriations for production research have been encouraged
by the Council for Experiment Station and U.S.D.A. projects.
The Council has provided funds, from NSPA, for selected
university projects.
(3) “American Soybean Association
“Executive Vice President and Secretary-Treasurer–
George M. Strayer
“The American Soybean Association is a non-profit
organization devoted to the interests of the soybean growers
and handlers. The 18 members of its Board of Directors are
chosen from the principal soybean states.
“Objectives of the Association include the bringing
together of all persons interested in the production,
distribution, and utilization of soybeans; the collection and
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dissemination of the best available information relating to
both the practical and scientific phases of the problems of
increased yields coupled with lessened costs; the promotion
of new markets and encouragement of expansion of existing
markets and represents and protects the interest of soybean
growers in legislative matters.
“The Association publishes The Soybean Digest, The
Soybean Blue Book and The Late News Letter.
(4) “Soybean Council of America, Inc.
“President–Howard L. Roach The Soybean Council,
a non-profit organization formed in 1956, represents all
branches of the soybean industry. Its purpose is to expand
markets for soybeans and soybean products through
education, research and promotion.
“In 1960, the first contract of a commodity organization
for market development work on a global basis was
signed, between the Soybean Council of America, Inc. and
Foreign Agricultural Service, U.S.D.A. The program is
being developed under PL 480 covering almost 50 eligible
countries.
“The Council cooperatively sponsors exhibits of
soybeans and soybean products at agricultural and trade fairs
in foreign countries.”
5962. Mustakas, Gus C.; Griffin, Edward L., Jr.; Kirk, Larry
D. Assignors to the United States of America as represented
by the Secretary of Agriculture. 1962. Production of
undenatured debittered soybean product. U.S. Patent
3,023,107. Feb. 27. 2 p. Application filed 11 Jan. 1961. [2
ref]
• Summary: Describes solvent extraction using ethyl alcohol.
A footnote (col. 1) explains that NSI stands for “nitrogen
solubility index.”
“Example 1: Commercial hexane-defatted soybean
flakes having an NSI of 81.1 and a moisture content of
9.72 percent were fed to a commercial horizontal extractor
approximately 20 ft. long with a plurality of slotted 12 in.
diameter paddle wheels to provide 20 mixing and separating
stages. The soybean flakes were fed into the extractor at a
rate of 25 lbs. per hour along with 95 percent ethanol fed
countercurrent to the flakes at a rate of 37.5 pounds per hour.
The temperature in the extractor was maintained at 38º C.
and the residence time of the flakes was 18 minutes. The wet
flakes, which now had an NSI of 75.8 and contained about
6 percent moisture and 37 percent ethanol, were drained on
a drag-link conveyor for 5 minutes before being fluidized
by introduction into the 52.2 ft./sec. velocity recycle vapor
stream of a closed system flash desolventizer, said vapor
stream comprising air, moisture, ethanol, and diluent
carbon dioxide (which was added to retard denaturation)
the vapor stream being heated by indirect steam at 115120 p.s.i. pressure to a temperature of 156.7º C. After a
critically limited residence time not exceeding 5 seconds in
the desolventizer tubes, the flakes were removed from the

vapor stream by a cyclone separator and cooled in a stream
of cool air. The bland final product had an NSI of 69.71 and
contained 1.8 percent of residual ethanol.
Note 1. Soy is mentioned 18 times in this patent, as
“soybeans,” “soybean flakes or meal,” “soybean meal,”
“soybean whips,” “soybean protein,” “defatted soybean,”
“defatted soybean meal,” “commercial hexane-defatted
soybean flakes” or “undenatured soybean flakes.”
Note 2. It is the earliest English-language document
seen (Jan. 2016) that mentions “NSI” or “nitrogen solubility
index,” a property of proteins. Address: 1-2. Peoria; 3. East
Peoria. All: Illinois.
5963. Crops Research Division, Agricultural Research
Service. 1962. Growing summer cover crops. Farmers’
Bulletin (USDA) No. 2182. 16 p. Feb. See p. 3, 10-11.
• Summary: “The most commonly used summer cover crops
are alfalfa, red clover, soybeans, cowpeas, velvetbeans,
sweet clover, and lespedeza” (p. 3). Other cover crops, both
legumes and non-legumes include Florida beggarweed,
lespedeza (annual or sericea), Sudan grass, alyceclover,
kudzu (p. 14), hairy indigo, miscellaneous legumes, and
weeds.
“Soybeans, cowpeas, and velvetbeans are used in
rotation as cash crops, as crops to turn under for green
manure, and as crops to grow in combination or intermixed
with corn” (p. 3).
The section on soybeans (p. 10-11) states: “Uses.–
”Soybeans are grown primarily for seed, but are used for
forage and turning under.
“Management.–When soybeans are used for a greenmanure crop late maturing varieties usually give the largest
yields... For green manure the crop should be sown broadcast
or in close drills, 60 to 100 pounds of seed being used per
acre” depending on the variety. Address: Washington, DC.
5964. Foreign Agriculture (USDA Foreign Agricultural
Service). 1962. Soybean markets in Southeast Asia. 26(2):17.
Feb.
• Summary: Four areas in Southeastern Asia–Hong Kong,
Malaya, Singapore, and possibly Sarawak–are growing
commercial markets for U.S. soybeans and soybean oil.
Communist China has long been the main source of soybeans
for Southeast Asia. The use of U.S. soybeans in the four
areas is limited largely to those foods for which splits and
broken beans are suitable–namely, soybean curd, soybean
sauce, and soybean cheese.
5965. Freitag, J.H. 1962. Leafhopper transmission of western
aster yellows virus to legumes and solanaceous plants.
Phytopathology 52(2):128-33. Feb. [17 ref]
• Summary: The soybean was not susceptible to infection
with a Western strain of aster yellows virus by Macrosteles
fascifrons, the six-spotted leafhopper. Address: Dep. of
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Entomology and Parasitology, and Prof. of Entomology
and Entomologist, California Agric. Exp. Station, Univ. of
California, Berkeley, California.
5966. Krober, Orland A.; Gibbons, Stephen J. 1962.
Nonprotein nitrogen in soybeans. J. of Agricultural and Food
Chemistry 10(1):57-59. Jan/Feb. [7 ref]
• Summary: There is growing interest in the development of
high-protein soybeans. “Since the protein content is usually
measured by determining Kjeldahl nitrogen and multiplying
by 6.25, the method is accurate only if the proportion of
nonprotein nitrogen is small.” Over 30% of the nitrogen
in very immature soybeans was found to be nonprotein
nitrogen, compared to 4 or 5% in mature seeds. Mature
soybeans are generally higher in nonprotein nitrogen when
grown under adverse conditions.
The good quantity and quality (balance of amino acids)
in soybean protein makes it an excellent constituent of
animal rations. Soybean production in the USA has increased
100-fold in the past 25 years (from 5 million to over 500
million bushels), yet there is still a demand for more soybean
protein, whereas there is a surplus of soybean oil.
This article is in the section titled “Composition of
Feedstuffs.” Address: Crops Research Div., USDA, Urbana,
Illinois.
5967. Soybean Digest. 1962. Grow the best soybean
varieties: some late information from the state experiment
stations. Feb. p. 6-9.
• Summary: “University of Arkansas Extension Service
offers the following advice on selecting a soybean variety:
“’Some characteristics in selecting a good variety of
soybeans to plant in addition to high yields are:
“’1–Sufficient plant height for high yields and
harvesting.
“’2–Lodging resistance.
“’3–Shatter resistance.
“’4–Lower pod set sufficiently above the soil for
efficient harvesting.
“’5–Date of maturity suitable for climatic conditions in
production areas.
“’6–Disease resistance.
“’7–Yellow seeded.
“’8–High seed quality, purity, germination and a
seedcoat that does not break easily in harvesting, drying and
storage.
“’Good quality soybean seed planted in warm moist soil
will usually be up to a good stand in 5 to 7 days.
“’Soybean seed stored from one planting season to
another usually have a very poor germination percentage
and are considered worthless for planting purposes under
southern conditions.” (Seed carried over from one season to
the next in northern states should not be planted without a
germination test)

“States Purdue Extension Bulletin 231: “’Choosing good
seed of the right soybean variety is a highly important step in
profitable soybean production. Registered or certified seed of
the recommended varieties is available annually. Foundation
seed is maintained for extensively used varieties.
“’Soil conditions, rotations, and time of planting are
important considerations in choosing a variety. The same
variety usually matures earlier on sandy soils than on clay,
loam, or muck soils.
“’Generally, the variety that matures latest without
frost injury will give maximum yields under most northern
conditions. The use of two or more varieties differing in
maturity is important when a large acreage is grown to help
reduce production hazards because of extremes in weather
during the growing and harvesting seasons.’
“Soybean varieties are sensitive to changes in
latitude, and some are better adapted than others to local
conditions. The map following shows in general the latest
recommendations of agronomists in the soybean belt. For
suggestions for your immediate locality contact your county
agent or state extension service.
“See the list of seed sources in the ‘Seed Directory’ in
this issue. Also, contact your county agent or state extension
service for lists of registered and certified seed sources.
“For individual variety descriptions see the article,
‘Leading Soybean Varieties,’ on following pages.
“Varieties Dropped, Added Three northern varieties are
omitted from the leading soybean variety list this year. They
are Goldsoy, Renville, and Harly.
“Two varieties are added to the northern list: Kent,
which was developed by Purdue University Experiment
Station & USDA, and Bethel, which has rootknot nematode
resistance, developed by the Delaware Experiment Station &
USDA.
“The Dorman, Dortchsoy 67 and Yelnanda varieties
have been dropped from the list of leading southern varieties.
Hampton, developed by Coker’s Pedigreed Seed Co.,
replaces Yelnanda in South Carolina and Georgia.
“Indiana Varieties: Leading varieties to be planted
in Indiana are the moderately early Harosoy, Hawkeye,
Lindarin, and the later Shelby, says K.E. Beeson, extension
agronomist, Purdue University. In southern Indiana, Clark
will be used extensively. The leading variety between the
late Clark and earlier soys is Shelby which should replace
Lincoln because of higher yielding ability. The root rot
problem, particularly in northeastern Indiana, requires the
use of Blackhawk for resistance to this soil-borne disease.
Blackhawk is added to the map of best adapted varieties in
Indiana for the first time this year, due to its resistance to
Phytophthora.
“For a complete bulletin on soybean production in
Indiana write for Soybeans in Indiana, Extension Bulletin
231 (revised 1961), Agricultural Extension Service, Purdue
University, Lafayette, Indiana.
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“Iowa Varieties: The Iowa Extension Service offers the
following information concerning soybean varieties in the
state:
“Grant. Not suited as a full season variety in Iowa.
Should be used only when planting has been delayed.
“Chippewa. Well adapted to the northern tiers of Iowa
counties. Has the best performance record of any variety in
its class. Can be used farther south in Iowa when planting
has been delayed.
“Blackhawk. Suggested for the northern tiers of Iowa
counties. Yields and stands up very well and is tall enough
for easy combining. Can be used in central Iowa when
planting has been delayed.
“Lindarin. Matures the same as Harosoy, averages 3 to
4 inches shorter, lodges less and compares favorably with it
in all other characteristics. Hawkeye. Suggested for northern
and central Iowa. The most widely grown variety in the
northern half of Iowa and the Cornbelt. In extreme northern
Iowa it should be planted early, May 10-20. Grows erect, has
a good yield and oil content. Suited to southern Iowa when
planting has been delayed.
“Adams. Adapted to the same general areas of central
Iowa as Ford, but yields about 2 bushels per acre less.
“Ford. Suggested for use in north-central, central and
south-central Iowa comprising five tiers of counties. Outyields Adams and Lincoln, lodges less and has about the
same height.
“Shelby. Matures 2 days later than Ford and has about
the same height and lodging resistance. In the northern area
of adaptation Ford outyields Shelby while in the southern
area the reverse is true.
“South Carolina Varieties” From H.L. Musen, associate
agronomist, South Carolina Experiment Station:
“In 4 years plantings Lee averaged below the 30-inch
average height necessary for efficient combining. For this
reason it is felt that Lee should not be planted in the Coastal
Plains of South Carolina except possibly in the counties
adjoining North Carolina and on rather heavy soils where
they are known to do well.
“Jackson tends to give higher yields than CNS-4. Also,
it withstands lodging better than CNS-4. Bienville has been
in the experiment 3 years. In yields it has averaged more
than Jackson for May plantings and the June 10 planting.
Bienville lodges considerably when planted in May, but not
as severely as CNS-4.
“At present Jackson and CNS-4 are suggested for
planting through June 15 or 20 depending an location and
soil type. For late plantings, Yelnanda and JEW-45 should be
used to give maximum height. Three years’ data indicate that
Bienville is suited for early and late planting.
“Texas: From R.D. Staten, asssociate professor,
Texas Agricultural and Mechanical College System,
College Station, Tex.: ‘The greatest problem confronting
our growers... is trying to increase the percent protein of

the soybeans produced on the High Plains of the Texas
Panhandle. Research studies are under way to determine
the cause of these low protein beans and to devise means, if
possible, of correcting the problem.’
Photos: (1) Francis J. Williams, assistant director
in charge of the University of Arkansas Rice Branch
Experiment Station, Stuttgart, Ark., in a field of Hood,
a southern-adapted variety. (2) A.H. Probst, Purdue
Agronomist, crossing soybeans. (3) Field of seed of mature
Chippewa, one of the better northern varieties, is examined
by J.W. Lambert (left) and John Thompson, University of
Minnesota agronomists.
5968. Soybean Digest. 1962. Edible gels and foams: made
from soybean protein. Feb. p. 18.
• Summary: “Edible gels and foams made from refined
soybean protein, potentially useful as food and industrial
products, have been produced by U.S. Department of
Agriculture chemists in research to find additional market
outlets for soybeans.
“The new products, developed at the Northern
Utilization Research and Development Division, Agricultural
Research Service, in Peoria, Illinois, can add variety to
diets and improve nutrition, especially in countries where
meats are less plentiful than they are in the United States.
A combination of the refined soybean protein and cereal
products, the researchers believe, would provide a diet well
balanced in amino acids.
“The gels and foams may also prove useful in industry–
for example, as glues, binders, coatings, and thickening
agents, according to A.C. Eldridge, W.J. Wolfe, and A.M.
Nash, who worked out laboratory procedures for making the
new products. The studies were conducted under leadership
of A.K. Smith, head of protein investigations, and J.C.
Cowan, chief of the Division’s oilseeds laboratory.
“The gels revert to liquid when heated and thicken
again when cooled. They are the first heat-reversible gels to
be made from a vegetable protein. The foams are unusually
stable–several times more so than other foam products tested
for comparison. Both of the products are bland in taste and
appearance. In laboratory tests, they proved compatible with
various added flavoring and coloring materials.
“Development of pilot-plant procedures for producing
the new gels and foams has not yet been attempted. But the
simplicity of the laboratory procedure–plus the commercial
availability of the starting material, soybean protein–
indicates commercial production would be feasible.
“The soybean protein used in making the gels and foams
was extracted by acid precipitation from soybean meal. The
extracted protein was treated with an alcohol solution to
remove water and fatty materials (lipids), then neutralized
with sodium hydroxide. The resulting product was sodium
proteinate, which is soluble in water. If heated and whipped,
proteinate solutions form foams; if allowed to cool, they
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form gels. When reheated, the gels return to liquid.
“A main key to success of the new method is correct
concentration of the alcohol solution used to refine the
soybean protein. The researchers found that any one of
three solutions–95% methyl, 86% ethyl, or 82% isopropyl
alcohol–removes lipids that apparently prevent the gelling or
whipping of less refined protein.
“The method of making the new gels and foams is
based on earlier studies by Northern Division chemists, who
refined soybean protein and described some of its properties.
“Other soybean products developed at Peoria include
protein-rich miso and tofu, traditional Japanese foods, from
U.S. soybeans (Press Release USDA 158-60) and Gelsoy,
the first vegetable protein found to have gelling properties.
Gelsoy can also be whipped, but being less refined, it does
not form heat-reversible gels. Still other uses developed
for soybean protein include glues for paper lamination and
plywood, and soybean flour for enriching food products.”
A photo shows soybean protein gel being “topped with
foam from the same source to demonstrate a heat-reversible
vegetable protein gel developed by USDA chemists.”

manufacturers of wet and dried bean curd for export to U.S.,
soybean sauce manufacturers. Singapore: Importers of U.S.
soybeans, importers agents providing services to soybean
importers, manufacturers of soybean curd, largest soybean
sauce manufacturers, soybean milk companies. Federation
of Malaya: Importers of soybeans, soybean sauce factories
(Penang, Province Wellesley, Kedah, Perak, Selangor,
Malacca, Negri Sembilan). Sarawak: Soybean importers
and dealers (all of Kuching). Burma: Fats and oils importers
(Rangoon), vegetable oil mills (Rangoon).
Note 1. Sarawak became part of Malaysia in 1963. Note
2. This is the earliest document seen (May 2010) concerning
soybeans in Brunei. This document contains the earliest date
seen for soybeans in Brunei (Feb. 1962). Address: Fats and
Oils Div.

5969. Spilsbury, Calvin C. 1962. Southeast Asia as a market
for U.S. soybeans and vegetable oils. USDA Foreign
Agricultural Service. FAS-M-126. 41 p. Feb. Summarized in
Soybean Digest, March 1962, p. 26.
• Summary: Gives an excellent, detailed discussion, with
many statistics, of the soybean markets in Hong Kong,
Singapore, Malaysia, Indonesia, British Borneo (Sarawak,
Brunei, and North Borneo [Sabah]), and Burma.
“The 350,000 Chinese of British Borneo are large
consumers of soybean food products and fats and oils, but
this market is small. Domestic production of soybeans in
North Borneo is more than sufficient to supply domestic
demand for that country, and some exports are made each
year. Imports of soybeans into Sarawak and Brunei, though
small, have been growing each year. In 1960 Sarawak’s
imports were 608 long tons, compared with 526 tons in 1959
and 403 tons in 1958. Thailand, Mainland China, Vietnam,
and Cambodia are the main suppliers, as U.S. soybeans have
been scarce in this market.”
Burma: “The domestic production of soybeans in
Burma has been small, but output is large enough to provide
demands of the Burmese people in the Shan State, population
approximately 500,000, who use soybeans for food.” The
peanut is the main oilseed crushed in Burma. The majority
of peanut crushing mills are located in Rangoon, Insein,
Mandalay, and Myingyan.
Table 6 (p. 29) shows imports (in piculs; 1 picul = 133
lb) of soybeans to Sarawak, by country of origin, annually
1958-1960. The main source countries are Thailand,
Mainland China, and Indochina. Imports increased from
6,853 piculs in 1958 to 10,343 piculs in 1960.
Appendix: Hong Kong: Importers of U.S. soybeans,

5971. USDA Commodity Exchange Authority. 1962.
Soybean Futures Market, 1960-61. Washington, DC. 29 p.
Feb. Summarized in Soybean Digest, April 1962, p. 26. [8
ref]
• Summary: Spread chart 1 shows that the closing price of
near futures rose from about $2.25/bu in 1949-50 to a peak
of $4.10 in 1953-54, then fell to a low of about $2.10 in
1960-61, after which they rose briefly to about $3.00, then
fell. The number of contracts increased, covering about 30
million bu in 1950-51 to 250 million bu in 1960-61. The
volume of trading stayed at about 400 million bu/month from
1949 to 1960, then rose dramatically to over 1,500 million bu
in 1960-61. Address: Washington, DC.

5970. Torrie, J.H. 1962. Comparison of hills and rows for
evaluating soybean strains. Crop Science 2(1):47-49. Jan/
Feb. [7 ref]
Address: Prof. of Agronomy, Wisconsin Agric. Exp. Station,
Madison.

5972. Allewelt, Robert W. 1962. Japanese boom sparks
U.S. soybean gains. Foreign Agriculture (USDA Foreign
Agricultural Service) 26(3):11. March.
• Summary: “The U.S. soybean industry foresees a 10- to
20-percent annual increase in its $100-million Japanese
market over the next few years under the impact of Japan’s
booming economy and recent liberalization of soybean
dollar imports. The expected liberalization of soybean dollar
imports in 1962 generates some of the optimism.
“The United Stares supplied all but 3 million bushels
of Japan’s total imports of 42 million bushels in 1961–and
hopes to supply nearly all of the 50 million bushels Japan is
expected to import in 1962.
“Neither Japan’s domestic production nor possible
imports from a traditional source, Mainland China, seem
likely to affect this estimate.
“Uncertainty of supply and generally lower quality
make large imports from China problematical, though
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Japan may import somewhat more than the 2 million to 3
million purchased in late 1961. This was the first substantial
purchase since trade relations between the two countries
were terminated in 1958. Prior to World War II, Japan
imported around 20 million bushels a year from China.
“Only one-fourth of Japan’s consumption requirements
was met by domestic production of over 14 million bushels
in 1961. Future production is not expected to increase and
may possibly decline because of competition from lowerpriced imports.
“Even with a 13-percent ad valorem tariff, the wholesale
price of U.S. soybeans in Tokyo last October averaged about
$116 a metric ton, compared to $165 a ton for domestic
soybeans. The 1961 support price for Japanese soybeans
was $3.93 a bushel compared to the U.S. support of $2.30 a
bushel.
“Japan’s tariff structure favors oilseed imports to support
the domestic oilseed-crushing and fats-and-oils-processing
industries. Soybean oil imports carry a 20-percent duty,
compared with a 5-percent duty on soybean meal. The
crushing and processing industries are rapidly adopting upto-date methods, such as the solvent extraction system, to
obtain oil from oilseeds,
“Changed Consumer Tastes: Consumption of soybeans
in Japan is shifting from whole soybean foods to soybean oil
and meal.
“Crushed soybeans, used as oil or meal, now account
for nearly two-thirds of all soybeans consumed in Japan. Out
of the 1962 consumption estimate of 54 million bushels, 34
million will be crushed, and 20 million will be used directly
in the production of whole soybean foods. The 780,000 short
tons of meal obtained from the crushed soybeans will be
about equally distributed between food uses and livestock
feeds.
“Per capita consumption of edible vegetable oils, used
mostly in liquid form, has nearly tripled in the postwar
period and in 1961 reached an estimated 10.9 pounds. The
current decade should see a further increase to 20 pounds per
capita.
“In Japan, edible oil is sold mostly in bulk form to
consumers who supply their own containers, though sales of
packaged vegetable oils are increasing in metropolitan areas.
As income levels rise, the present limited use of margarine
and shortening (hydrogenated oil) is expected to grow and
further the use of packaged oil products.
“The demand for soybean meal is growing even more
rapidly than the market for fats and oils. Imports of U.S.
soybean meal soared to about 65,000 short tons in 1961
from former import totals of less than 1,000 tons a year.
Following the anticipated liberalization of soybean meal in
1962, Japanese imports of U.S. soybean meal are expected
to increase. All imports of meal, which are controlled by the
government, are used for feed purposes.
“Intensive Market Development: The market

development program of the Japanese-American Soybean
Institute has, with the assistance of the Foreign Agricultural
Service, contributed much to the growth of this market for
U.S. soybeans. Since 1956 the Institute has worked closely
with Japanese Government and industry groups in providing
U.S. soybeans ‘tailored’ to Japanese consumer preferences,
and specially cleaned for the variety of uses to which the
soybean is put in Japan. The Institute continually conducts
promotional and educational activities at industry and
consumer levels.
“Japanese industry groups have contributed considerable
time and money to the promotion of U.S. soybeans in Japan.
The high level of this participation makes it likely that Japan
will continue to be a major foreign dollar market for the
fourth largest cash crop produced by American farmers.”
A photo shows on Japanese woman teaching many other
women. The caption: “The preparation of soybeans for group
feeding was the subject of this meeting held by the JapaneseAmerican Soybean Institute at the Nishinomiya Health
Center.” Address: Fats and Oils Div., Foreign Agricultural
Service, USDA.
5973. Altschul, Aaron M. 1962. Seed proteins and world
food problems. Economic Botany 16(1):2-13. Jan/March. [46
ref]
• Summary: The problem of providing adequate protein for
an expanding world population is a critical one. There is a
serious shortage of protein foods in some areas of the world,
and this shortage is expected to intensify with population
growth. Address: USDA Seed Protein Pioneering Research
Lab., New Orleans, Louisiana.
5974. American Soybean Association. 1962. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 168 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
5975. Blosser, R.H. 1962. High yields boost soybean profits:
you can step up soybean yields materially without raising
cost of production. Soybean Digest. March. p. 6-8.
• Summary: “For most farmers, the easiest way to increase
profits from soybeans is to raise higher yields per acre. This
conclusion is based on a study of the 1958 costs of producing
soybeans on 70 farms in west central Ohio. Detailed figures
from this study are shown in the table at right.
“A yield of only 18 bushels per acre produced a loss of
about $5 but a yield of 26 bushels gave a profit of almost $7
an acre. A 34-bushel yield raised profits to $17 an acre, while
a 42-bushel yield gave a net return of $27 above all costs
including all labor and the use of the land.
“Receipts were figured on the basis of $2 a bushel at
the farm. However, a higher market price would produce
somewhat greater profits than preceding figures indicate. To
pay all costs, the average farmer in western Ohio will have to
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A tables gives “Calculated
receipts, expenses and profits per acre
for various yields of soybeans. The
yields per acre are 18, 26, 34, and 42
bushels. The higher the yield, the greater
the profit.
A bar graph shows Bushels of
soybeans raised per acre vs. Cost per
bushel of soybeans. As the number of
bushels per acre increases from 20 to 45,
the cost per bushel decreases from $2.03
to $1.20. Address: Ohio Agric. Exp.
Station.
raise about 23 bushels of soybeans per acre and sell them at
the farm for $2 a bushel.
“How Expenses Were Calculated: All costs were based
on 1958 production methods and prices. Labor charges were
calculated at $1.50 an hour with the laborer providing his
own house and food. The average amount of labor used was
about 5.3 hours to produce an acre of soybeans yielding 18
bushels and 5.9 hours when the yield was 42 bushels. Tractor
and machinery charges were figured on the basis of size
and number of hours used per year for the entire farm. This
method gave an average tractor charge of about $1.25 an
hour including fuel and oil used.
“Fertilizer charges were determined by calculating
the value of the amount of commercial fertilizer needed
to replace the phosphorus and potash removed by the
respective yields. By using this procedure, consideration
was given to the use of residual fertilizer that had been
applied to preceding crops because many farmers do not
fertilize soybeans. This method of figuring also took into
consideration the residual effect of heavy applications of
fertilizer that were not completely used by the soybean crop
when fertilizer was applied directly.
“Land charges include taxes and a 5% annual return
on the present market value of the land without buildings,
except for soybean storage.
“This study shows that on an acre basis, high soybean
yields cost more to produce than low yields. But on a bushel
basis, high yields cost less than low yields. For example,
an 18-bushel yield cost $41.20 an acre or $2.29 a bushel to
produce. But a 42-bushel yield cost $56.80 an acre or $1.35 a
bushel.
“High soybean yields usually mean lower costs per
bushel and greater profits per acre than low yields because
most crop expenses do not increase in the same proportion as
yields. The main exception is charges for fertilizer and lime.
On an acre basis, costs of plowing, disking, planting and
cultivating are about the same regardless of the size of yield
obtained.”
A small portrait photo shows R.H. Blosser.

5976. Cartter, J.L.; Bernard, R.L.;
Chamberlain, D.W.; Lawrence, Ruth E.; Younger, Carolyn
J. comps. 1962. Results of the Cooperative Uniform
Soybean Tests, 1961: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 211. March. 138 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1961%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform test 0.
Uniform preliminary test 0. Uniform test I. Uniform
preliminary test I. Uniform test II. Uniform preliminary test
II. Uniform test III. Uniform preliminary test III. Uniform
test IV. Uniform preliminary test IV. Disease investigations.
Weather summary and general growth response. Address:
U.S. Regional Soybean Lab., Urbana, Illinois.
5977. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1962.
Results of the Cooperative Uniform Soybean Tests, 1961:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 212. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/61soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
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Mississippi].
5978. Miller, W.R.; Teeter, H.M.; Schwab, A.W.; Cowan,
J.C. 1962. Alkyd resins modified with cyclic fatty acids. A
preliminary evaluation. J. of the American Oil Chemists’
Society 39(3):173-76. March. [9 ref]
• Summary: “Resins modified with 78% pure cyclic acids
show definite improvement in drying time, hardness, and
chemical resistance in air-dried films, and an almost equal
improvement in baked films, over resins obtained with
other modifiers. Soybean fatty acids were included in the
comparisons.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
5979. Peter, George. 1962. Washington Digest: More status
given FAS, Soybean Digest. March. p. 30.
• Summary: “A major reorganization of the U.S. Department
of Agriculture has taken place to enable Foreign Agricultural
Service to play a bigger role in the export and import of farm
products.
“The realignment of numbers of service divisions inside
USDA is aimed at gearing the Department’s activities in the
farm export field to President Kennedy’s rapidly developing
new overall foreign trade program.
“This is the more important news for the soybean
grower and processor surrounding the recent resignation of
Assistant Agriculture Secretary James Ralph. He was top
man under Secretary Freeman and headed up production
control, price support and adjustment programs.
“Plans call for a new top-level status for FAS. A ‘big
name’ is scheduled at this writing to take over something
equivalent to a post of assistant secretary whose main job
would be to direct all FAS activities in a direct line of
authority to the Secretary and in liaison with the White
House.
“In the new lineup, Raymond Ioanes, assistant
administrator, would replace Robert C. Tetro as FAS
administrator. Under Secretary Charles Murphy was placed
in direct charge of FAS until the new assistant secretary
could be appointed. Murphy also retains his title of president
of the Commodity Credit Corp.
“Giving you both the before and after, the changes took
place like this: Ralph was assistant secretary of Agricultural
Stabilization. This means he was overall supervisor of
Commodity Credit Corp., Agricultural Stabilization and
Conservation Service, and Federal Crop Insurance Corp. He
will become agricultural attache to the Philippines.
“John P. Duncan, Jr., was assistant secretary of
Marketing and Foreign Agriculture. This means he was
general supervisor of Agricultural Marketing Service,
Commodity Exchange Authority, and Foreign Agricultural
Service.
“Duncan now becomes assistant secretary of Marketing
and Stabilization. He is general supervisor of Agricultural

Marketing Service, Federal Crop Insurance Corp., and the
Commodity Exchange Authority.
“Net result: FAS becomes the sole service division
within the USDA to be directed by an assistant secretary of
agriculture who will report directly to Freeman. This will
become increasingly important to watch. The changes are
taken here to mean that President Kennedy is confident that
he will get a good portion, if not all, of the powers he wants
to build a new foreign trade policy.
A photo portrait shows George Peter Address:
Washington Correspondent for the Soybean Digest.
5980. Soybean Digest. 1962. Nutrition team on world survey
of protein needs: Soybean Council of America, Inc. March.
p. 20.
• Summary: Nutrition specialists from three U.S. soybean
processing firms have gone into countries in various parts
of the world on a survey of the protein needs of those areas.
The soy protein utilization survey is being made under the
program of the U.S. Department of Agriculture’s Foreign
Agricultural Service. The men go as representatives of the
Soybean Council of America. They left on their tour in
February and will return in March and April.
“Purpose of the trip is to gather information to help
other nations solve their nutrition problems, and to determine
the market potential for U.S. soy proteins in solution of such
problems. The men will study diets, habits, common menus
and food distribution patterns in the countries visited. They
will confer with government agencies, food industry people,
and relief agencies such as Church World Service, the
National Catholic Welfare Conference, and the Red Cross.
They will visit native families, sampling their foods and
menus.
“Members of the team will work through agricultural
attaches and the overseas offices of the Council in the
countries visited.
“The members of the team and the principal countries
they will survey:
“Louis R. Brewster, operations control manager, General
Mills specialty products division, Minneapolis [Minnesota],
will visit India.
“Promod K. Batra, protein sales department, General
Mills, will return to India, his home, as a member of the
team.
“Gleason M. Diser, nutritionist agricultural research
section, research laboratory, Archer-Daniels-Midland Co.,
Minneapolis, will visit Turkey.
“James J. Sellner, sales manager, soya specialties
department, Archer-Daniels-Midland Co., will visit Egypt.
“Emil A. Buelens, general sales manager for Central
Soya’s chemurgy division, Chicago [Illinois], will visit
Portugal and Spain.” A portrait photo shows each member of
the team.
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5981. Soybean Digest. 1962. Four generations of soybean
cooperators [Bayless family of Indiana]. March. p. 18. Cover
story.
• Summary: “The Bayless Farm west of Bluffton, in eastcentral Indiana, has been a testing center in the development
of new soybean varieties since 1940. In cooperation
with Purdue University, the Baylesses have helped in the
development of Lincoln, Hawkeye, Blackhawk, Lindarin,
and Shelby soybean varieties and have been exceptionally
good cooperators in many agricultural extension activities
for many years.
“Unique about the Bayless farm is its 50-year history
of soybean production and the closely knit family life and
living it provides for four generations of one of Indiana’s
finest farm families.
“The patriarch of this family is Homer Bayless who was
born on this farm 75 years ago. The farming tradition on the
home farm, with some added acreage, is being continued by
son Gerald, grandson Keith, and great grandson Steven, age
3. The family has had a deep interest in soil improvement
and conservation and in new agricultural developments. They
were among the first commercial producers of soybeans and
hybrid corn in Indiana. The prosperous family seed business
was established in 1936. Their production centers around the
newest recommended hybrids and varieties of small grains
and soybeans.
“Soybean production has been continuous since 1912
on the Bayless farm and has included the succeeding
recommended varieties: Early Brown, Ito San, Midwest,
Manchu, Dunfield, Richland, Lincoln, Hawkeye, Harosoy,
Lindarin and Shelby. Soybean yields per acre have increased
steadily from 15 bushels in the 1912-1917 period to 20 by
1925, to 35 by 1945, to 40-45 by 1960, to a top yield of 53
bushels of Shelby in 1961. Other crops have yielded well
too, with corn at 120-140, oats 75-100, and wheat near 50
bushels per acre during the past few years.
“Gerald and son Keith are Purdue agricultural winter
short course graduates of 1927 and 1953, respectively, and
are frequent visitors on the Purdue campus to keep abreast of
new agricultural developments.
“Gerald’s son Larry is a Junior in the Purdue School
of Agriculture and a summer 4-H club leader in his home
county.
“Cover Picture: Homer Bayless, right, son Gerald,
great grandson Steven and grandson Keith take an admiring
look at their favorite crop, soybeans, on the family farm
near Bluffton, Indiana. The Baylesses have cooperated
continuously with the Purdue Agricultural Experiment
Station since 1940 in the development of improved soybean
varieties. They have grown soybeans continuously on their
farm since 1912.”
5982. Soybean Digest. 1962. Announce details of ‘62
[soybean] support program. March. p. 18.

• Summary: “The U.S. Department of Agriculture has
announced significant dates and other general provisions for
price-support operations on 1962-crop soybeans.
“Support price for the crop was announced Jan. 9 (press
release USDA 114-62) at a national average of $2.25 per
bushel.
“Soybeans must grade No. 4 or better and contain not
more than 14% moisture to be eligible for support. They
must also be in adequate storage.
“In addition, soybeans to be eligible for 1962 support
must be grown on a farm where the 1959-60 average acreage
of conserving and idle land has been maintained. This
requirement was in the 1961 soybean support program and is
designed to insure that any increases in soybean production
will come from acreage used for crops that are in abundant
supply rather than from land now in conserving uses or idle.
“Loans and purchase agreements on soybeans will be
available from harvest time through Jan. 31, 1963. Maturity
dates for soybean loans on the 1962 crop will be May 31,
1963. County support rates, with premiums and discounts
for grade and quality differences, will be announced later.
Support price for 1961 production was set at $2.30 per
bushel for soybeans.”
5983. Hartwig, E.E.; Collins, F.I. 1962. Evaluation of density
classification as a selection technique in breeding soybeans
for protein or oil. Crop Science 2(2):159-62. March/April. [4
ref]
Address: 1. Research Agronomist, Stoneville, Mississippi;
2. Chemist, Urbana, Illinois, Crops Research Div., ARS,
USDA.
5984. Hartwig, Edgar E.; Hinson, Kuell. 1962. Inheritance of
flower color of soybeans. Crop Science 2(2):152-53. March/
April. [6 ref]
Address: 1. Research Agronomist, Stoneville, Mississippi; 2.
Geneticist, Gainesville, Florida, Crops Research Div., ARS,
USDA.
5985. Johnson, Dale W.; Lighter, Willard C. 1962. Growth
developments in soybean products (Continued–Document
part III). Condensation of a paper presented at Meeting of the
Chemurgic Council, 13 April 1962. 12 p. 28 cm.
• Summary: (Continued): “Soy Protein Concentrates: The
soy protein concentrates generally do not have the physical
characteristics for as diversified use as the isolated soy
proteins. However, there are many food applications where
they would fit and will fit in processed foods. In some areas
they will be more acceptable than the isolated proteins,
because they can be produced to sell at about 25% less, on a
protein basis, than the isolated soy proteins.
“World Protein Needs: Most of you know we are
presently in a world food deficit insofar as proteins
are concerned. According to figures issued by the U.S.
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Department of Agriculture in 1961, a first approximation
shows that in 1958, worldwide, we had a shortage of protein
calculated on the following shortage basis: animal protein,
calculated as non-fat milk solids, 1,647,000 metric tons;
pulse protein in terms of beans and peas, 352,000 metric
tons; and other proteins in terms of wheat, 32,815,000
metric tons. These calculations were made on the basis of
the amount of protein as animal protein to bring the daily
intake up to 7 grams. After this was satisfied, the pulses
were calculated to bring protein up to 17 grams from animal
and pulse protein sources combined, and the remainder as
wheat, to bring the total up to 65 grams. If we calculate this
as 100% protein, as protein from these sources, we were
short 5,420,000 metric tons of protein. This is equivalent to
523,000,000 bushels of soybeans. According to the estimates
made in that report, by 1965 we will need about 16% more.
This is not meant to infer that soy could, should or would be
expected to supply all the protein deficit, but to indicate the
magnitude of the problem in simple terms.
“Soybean Council Survey: In view of this situation, the
Soybean Council, in cooperation with UNICEF and the U.S.
Department of Agriculture, has sent out survey teams with
the view of determining how soy products produced in the
United States might be used in foods in various countries of
the world. The problems of distribution were to be studied
and the acceptability of certain standard types of products
was to be learned. Initially, it would be necessary and logical
for us to supply these protein-containing materials from the
U.S. to gain the experience in how to use such products in
foods native to developing countries. If they are accepted
and a demand is created, the second stage would be to set
up processing plants to produce soy products within the
countries or areas where they would be used, shipping beans
from the U.S. or other areas. The third stage would be to
grow beans in those areas where it is possible to do so. In
many cases, due to soil or climatic conditions it may be
necessary to continue to get beans into these countries from
abroad and, from our standpoint, we hope that it will be the
United States. This program may cover several years, and, if
it works, should benefit all mankind and not harm American
agriculture, because we still would, undoubtedly, continue to
export some fair percent of products and beans and develop
new products in the U.S. and abroad to improve the overall
use and need for U.S. soybeans.
“The successful development of the use of these
products will depend upon the cooperation between
the scientist, the politician, the businessman and the
humanitarian. It is recognized that one cannot force these
new foods on people of countries who are not acquainted
with them. It is necessary for groups to work cooperatively
with the technicians in developing countries to determine
how it may be possible to improve their staple foods and get
them to accept new foods of nutritional benefit. It is a well
known fact that people generally do not eat food because of

its nutritive value. This is true not only in the United States
but even in countries of the world where under-nourishment
is rampant. Food must have the proper flavor and desired
texture and appearance. In the introduction of new food
ingredients, for use in old foods or in the production of
new foods, such innovations must be done carefully or the
acceptance of such products, as those from the soybean, will
be delayed for many years if not properly introduced and
handled.
“The Protein Products team of The Soybean Council
has found interest in the use of these materials in some of
the foreign countries. However, soy flour and grits are not
on the PL480 list at present. It would seem that if we are
to assist these nations, we should take immediate steps to
put these materials on the PL480 list or find some means
whereby these countries can purchase soy products to get the
experience on how to handle them in each nation’s dietary.
Such a step, if properly handled, could go a long way to
increasing the use of soy protein-containing products, thus
helping American agriculture and hungry citizens in other
parts of the world.
“Protein in U.S.: When one considers the overall supply
of protein in a variety of foods in the U.S., there is no
question that, on the average, we have more than adequate
protein supplies per capita. However, this does not mean that
every single person is getting adequate protein. Available
data supports the fact the large numbers of people, especially
many pregnant women, are not getting adequate protein in
their diets.
“As mentioned earlier, in the U.S. the percentage
of soybeans used for human food is relatively low. It is
interesting to note that in Japan, over 50% of their soybean
supply goes directly for human food. This does not mean
that they eat the soybeans or meal as they are, but they are
processed into foods which are acceptable to the Japanese.
“In other areas of the Orient, the percentage use of
soybeans for human food is as high or even higher than in
Japan. The use of soybeans in the Orient could be compared
to our use of meat, milk and eggs. The soybean technology
in the Oriental countries is quite different from the United
States. However, in Japan there is a great deal of interest in
these new types of protein materials from the soybean. We
may expect to see a change in some of the dietary habits of
the Japanese and many new foods based on the more recently
developed soy protein-containing products.
“The Future: It would appear that the isolated soy
protein and soy protein concentrates, along with the products
which are now in development stages in the laboratory, are at
a similar stage that meal was in the early 1930’s. When one
considers the total tonnage of baked products, dairy products,
meat products, cereal products, baby foods, etc., which can
be improved through the addition of very small percentages
of soy protein, it is not hard to visualize that even if a
fraction of the total potential is realized in this country, the
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volume of such products will be substantial. As was pointed
out, in the years to come, with the increasing population,
the place for these materials will broaden of necessity. Soy
proteins will not replace or diminish the need or demand for
animal protein, but the soy proteins fit very well with other
vegetable proteins to give better balanced protein-containing
foods.
“Progress is being made in the use of soy proteincontaining products, and developments now underway in
laboratories will open new vistas for the soybean grower
and processor.” Address: Central Soya Co., Inc., Chemurgy
Div. Johnson’s present address: Crest Products, Inc., 4830 S.
Christiana Ave., Chicago 32, Illinois.
5986. Krober, Orland A.; Cartter, Jackson L. 1962.
Quantitative interrelations of protein and nonprotein
constituents of soybeans. Crop Science 2(2):171-72. March/
April. [8 ref]
• Summary: High-protein soybeans averaged 48.3% protein;
low-protein samples averaged 32.4% and 31.3% protein.
Cellulose, crude fiber, and ash account for 25-30% of the dry
weight in mature soybean seeds.
Note: This is publication No. 362 of the U.S. Regional
Soybean Laboratory, Urbana, Illinois. Received June 19,
1961. Address: Crops Research Div., ARS, USDA.
5987. Mustakas, G.C.; Kirk, L.D.; Griffin, E.L., Jr. 1962.
Flash desolventizing defatted soybean meals washed with
aqueous alcohols to yield a high-protein product. J. of the
American Oil Chemists’ Society 39(4):222-26. April. [6 ref]
• Summary: The NRRL had previously developed a
vapor-type desolventizer to recover hexane solvent and
concentrated alcohols. This paper describes the use of this
desolventizer to recover dilute alcohols. “Soybean meals
washed with aqueous alcohols are debittered to yield a
better flavored product with a significant increase in protein
content.” Washing with methanol (which gave the best
flavor), ethanol, or isopropyl alcohol in a concentration
range of 50-70% gave a vegetable protein concentrate whose
protein content was increased to about 72-74% from about
50%. Its Nitrogen Solubility Index (NSI) ranged from 4 to
16.
Note 1. This is the earliest document seen (Dec. 2015)
that uses the term “Nitrogen Solubility Index” in connection
with soybeans, or that uses the abbreviation “NSI” to refer to
“nitrogen solubility index.”
Note 2. This is the earliest document seen (Oct. 2015)
that describes the use of alcohol to make soy protein
concentrates.
Note 3. This is a very important, pioneering document.
Daniel Chajuss wrote (Dec. 2007) that his work at Hayes
Ashdod Ltd. in Israel making soy protein concentrates using
the aqueous alcohol wash was influenced by this important
article and concept.

Note 4. This is the earliest English-language document
seen (Dec. 2015) that uses the term “vegetable protein
concentrate” to refer to soy protein concentrate. Address:
Northern Regional Research Lab., Peoria, Illinois.
5988. Soybean Digest. 1962. Peru shifts to dollar purchases:
World oils and fats. April. p. 14.
• Summary: “Peru: Secretary of Agriculture Orville
L. Freeman on March 20 announced a Food for Peace
agreement between the United States and Peru to finance
a sale of $2 million worth, or about 13 million pounds,
of soybean oil or cottonseed oil through long-term dollar
credits. The agreement was negotiated under Title IV of P.L.
480.
“Peru thus becomes the first country to shift its purchase
of U.S. agricultural commodities from Title I, P.L. 480,
which provides for payment in foreign currencies, to dollar
purchases under Title IV of the law.
“Under the agreement, Peru will use proceeds from
sale of the vegetable oil in Peru for economic and social
development programs. Credit purchase authorizations will
be issued later.”
5989. Soybean Digest. 1962. Weeds: A roundup of the latest
State Experiment Station recommendations. April. p. 18-22.
• Summary: “Weeds are still the No. 1 production problem
for soybeans and other crops. The annual weed bill for the
nation adds up to $5 billion, according to the University of
Illinois... Annual losses due to weeds in soybeans averaged
3.8 bushels per acre in a 10-year study in north central Iowa
by Iowa State University, according to David W. Staniforth.
Losses ranged from 6.5 to 1.6 bushels per acre.”
Herbicides recommended for pre-emergence use on
soybeans: Amiben, Sodium PCP, Randox, Alanap-3, Dinitro,
Lorox (Du Pont–for trial or seed only). Post-emergence:
Herbicidal oil, Dinitro, CIPC.
5990. Triplett, G.B., Jr. 1962. Intercrops in corn and soybean
cropping systems. Agronomy Journal 54(2):106-09. March/
April. [9 ref]
Address: Asst. Prof. of Agronomy, Agronomy Dep., Ohio
Agric. Exp. Station.
5991. Valldejuli, Juan Jose. 1962. Our agricultural trade
with Latin America. Foreign Agriculture (USDA Foreign
Agricultural Service) 26(4):12-13. April.
• Summary: “In 1961, nearly 80 percent of our total exports
went to six countries: Brazil, 25.8 percent; Venezuela, 20.6;
Mexico, 13.8; Chile, 7.9; Colombia, 5.8; and Peru, 5.8.”
Soybeans are not mentioned as an export.
“Two regional trade groups have been organized in
Latin America: The Latin American Free Trade Association
(LAFTA) and the Central American Free Trade Association
(CAFTA). In addition, eight of the countries are members
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of the General Agreement on Tariffs and Trade (GATT)
and have bilateral trade agreements with the United States.
LAFTA was created by the Treaty of Montevideo, signed in
June 1960 by Argentina, Brazil, Chile, Mexico, Paraguay,
Peru, and Uruguay. Colombia and Ecuador joined later. The
treaty envisions free trade within the area for most items by
1974.” Address: Regional Analysis Div., Economic Research
Service, USDA.
5992. Wagner, G.H. 1962. Nitrogen fertilization of soybeans.
Missouri Agricultural Experiment Station, Research Bulletin
No. 797. 23 p. April. [9 ref]
• Summary: “It has been generally accepted for many years
that the presence of large amounts if mineral nitrogen in a
soil in which a legume is growing would limit nodulation
and thus nitrogen fixation.” In 1945 Norman and Krampitz
first used a tagged nitrogen isotope to trace the origin of
nitrogen being used by the plant. “Their results for soybeans
indicated that large amounts of mineral nitrogen could
reduce nitrogen fixation to the extent that it amounted to no
more than 30 percent of the total plant consumption.”
“Two soybean varieties were included in this study, a
nodulating and a non-nodulating variety. The nodulating
variety was Clark and the non-nodulating variety was a
relative of Clark, from the same parental background.
Conclusion: There “may be seasons in which soybeans
show a significant positive yield response to nitrogen
fertilization. These responses are not striking, however, and
are not clearly defined...” Address: Midwest Claypan Exp.
Farm, McCredie.
5993. Dufek, E.J.; Gast, L.E.; Teeter, H.M. 1962. Reactions
of unsaturated fatty alcohols. XIII. Copolymers of
unsaturated fatty vinyl ethers and cyclic monomers. J. of the
American Oil Chemists’ Society 39(5):238-41. May. [14 ref]
• Summary: Conjugated linseed, conjugated soybean, and
non-conjugated linseed vinyl esters were copolymerized with
various cyclic comonomers. Drying oils. Address: Northern
Regional Research Lab., Peoria, Illinois.
5994. McGovern, George. 1962. The role of the soybean
industry in Food for Peace. Soybean Digest. May. p. 8-9.
• Summary: “I don’t need to tell soybean producers and
processors of the vigorous demand that has been developed
for our soybeans and its products here and abroad. The rising
trend in soybean exports will enable us to utilize record
quantities abroad in 1961-62; the previous high was 141
million bushels 2 years ago. A similar uptrend in the foreign
demand for soybean oil should raise such exports to almost
1.4 billion pounds–far above the previous record of nearly
a billion pounds. Exports of soybean meal in 1961-62 will
be at least as high as the record 649,000 tons that went out 2
years ago.”
We have catalogued the nutrition levels over the world

in specific quantitative terms and are finding great deficits in
fats and oils and protein. The experts of the U.S. Department
of Agriculture have provided figures on a country-by-country
basis. The main feature of their study is the finding that
total calories and total proteins are extremely low for large
segments of the population of Western Asia, Africa, the Far
East, and Latin America.
“These are the underdeveloped areas of the world where
shortages of fats and oils and of protein produce deficiency
diseases which sap the vitality and energy required for
general economic development. Do I need to add that where
there are protein deficiencies, especially in areas where these
deficiencies are more readily met with vegetable rather than
animal proteins, there lie the Food For Peace opportunities
for the soybean industry?”
“Industry Efforts Still another reason for my certainty
that the future for U.S. soybeans is an expanding one is
the fact that your industry leaders working under the trade
promotion provisions of the Food For Peace Act (P. L. 480)
are actively and very successfully engaged in expanding the
world market for soybeans and in devising ways in which
soybeans can serve to directly provide vegetable proteins and
oils to meet the nutritional deficiencies of their populations
and build up livestock industries in underdeveloped areas.”
Address: Special Asst. to the President and Director, Food
For Peace.
5995. Nelson, C.E.; Roberts, S. 1962. Effect of plant spacing
and planting date on six varieties of soybeans. Washington
Agricultural Experiment Station, Bulletin No. 639. p. 1-9.
May. [17 ref]
• Summary: The highest soybean yields were obtained from
the May 5 planting, where the soybeans were spaced 1 inch
apart in each row. All rows were 22 inches apart. The variety
Merit produced the highest yields. During the past few years,
only a few hundred “pilot” areas of soybeans have been
grown in the irrigated areas of central Washington. But there
“are indications that the acreage will expand materially in the
near future.” Address: 1. Agronomist; 2. Senior Experimental
Aide, Washington Agric. Exp. Station; Irrigation Exp.
Station, Roza Unit.
5996. Scott, Walter M. 1962. Current status of soybean
research under P.L. 480. Soybean Digest. May. p. 44, 46-48.
• Summary: Gives a summary of progress on grants
approved prior to Sept. 1971 in Finland, France, Israel, Italy,
Japan, Poland, Spain, and the United Kingdom. There are
now additional proposals under consideration in France,
Indonesia, Israel, Italy, Japan, and Spain. For each project,
the size of the grant in that country’s currency is given.
In Finland, for example, a grant has been approved for
an “Investigation of continuous multistage countercurrent
crystallization of linseed and soybean fatty acids as a
practical method of producing pure unsaturated fatty
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acids,” by the University of Helsinki, Viik, Malmi. Amount:
$70,500. Approved Feb. 1960. Address: Asst. Director,
Foreign Research and Technical Programs Div., ARS,
USDA.
5997. Soybean Digest. 1962. Keller Beeson of Purdue to
retire. May. p. 10.

• Summary: “Keller E. Beeson, ‘Mr. Extension Agronomist’
to most of Indiana’s farm folk, will retire from the Purdue
University staff July 1. He has been with the University since
1924.
“He early caught the vision of the corn hybrids and the
soybean and carried ‘the gospel’ to thousands of Indiana
farmers through the Cooperative Extension Service.
“In 1924 soybeans were produced on relatively few
acres in Indiana. He recognized the potential value of this
crop and became a leader in expounding its merit. (In 1961,
Indiana’s 2-million acre soybean crop was only a million
acres fewer than the state’s corn plantings.)
“As secretary-treasurer of the Indiana Corn Growers’
Association and its successor, the Indiana Crop Improvement
Association, since 1928, Beeson gave effective leadership to
their many activities. He has been director from Indiana to
the International Crop Improvement Association since 1924.
“In 1925 Beeson joined the American Soybean
Association. He served as Association secretary for 5 years
and president 2 years, and has always been a most active
supporter of the Association. The Association awarded him
an honorary life membership in 1949.
“He has been a Fellow of the American Society of
Agronomy since 1958. The U.S. Department of Agriculture

gave its Superior Service award to him in 1959. The Purdue
Agricultural Alumni Association awarded him its Certificate
of Distinction in 1961.
“Born on a farm near Columbia City [Missouri], March
18, 1894, Beeson attended Wabash College and taught school
several years. He obtained the B.S. degree from Purdue in
1922 and the M.S. degree 5 years later.
“Several hundred of his friends gathered at Purdue
to honor Prof. and Mrs. Beeson the night of April
6. Through gifts of friends a Keller E. Beeson
scholarship fund will be established to aid students in
Purdue’s school of agriculture.”
A photo shows Keller Beeson wearing glasses.
5998. Alexander, Morris W.; Genter, C.F. 1962.
Production of corn and soybeans in alternate pairs of
rows. Agronomy Journal 54(3):233-34. May/June. [3
ref]
• Summary: “Intercropping in corn dates back to the
early American Indian tribes and has been used with
alternate rows of corn and peanuts in the South for
many years. In the eastern (Tidewater) area of Virginia
where corn is one of the major crops, corn is often
interplanted in the same row with soybeans. The corn
is usually harvested for grain and the soybeans and
missed corn are ‘hogged off.’ The yield of interplanted
soybeans is generally low.”
Corn intercropped with soybeans yielded
approximately 30% more (for area actually in corn)
than when planted alone. Address: 1. Asst. Prof.
Virginia Agric. Exp. Station, Holland, VA; 2. Prof. of
Agronomy, Virginia Agric. Exp. Station, Blackburg, VA.
5999. Bickenstaff, C.C.; Huggans, J.L. 1962. Soybean
insects and related arthropods in Missouri. Missouri
Agricultural Experiment Station, Research Bulletin No. 803.
51 p. June. [32 ref]
• Summary: Discusses all known soybean insects in
Missouri, a huge number. “Summary: A systematic survey
of the insects in soybean fields as determined by sweeping
with an insect net was conducted in Missouri during the
growing seasons of 1958, 1959 and 1960. Approximately
540 species of insects and 49 species of Arachnida were
collected of which 388 were specifically identified.” Address:
Entomology Research Div., Agricultural Research Service,
USDA.
6000. Brown, J.C.; Tiffin, L.O. 1962. Properties of chelates
and their use in crop production. J. of Agricultural and Food
Chemistry 10(3):192-95. May/June. [32 ref]
• Summary: A review of the literature with particular
reference to the uptake of chelated iron by chlorotic soybean
leaves. Address: USDA, Beltsville, Maryland.
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6001. Holden, E.R.; Page, N.R.; Wear, J.I. 1962. Properties
and use of micronutrient glasses in crop production. J. of
Agricultural and Food Chemistry 10(3):188-92. May/June.
[30 ref]
• Summary: A review of the literature with particular
reference to the boron nutrition of soybeans. Address: 1.
Soil and Water Conservation Research Div., Agricultural
Research Service, USDA, Beltsville, Maryland; 2. Dep.
of Agronomy and Soils, Clemson Agricultural College,
Clemson, South Carolina; 3. Dep. of Agronomy and Soils,
Auburn Univ., Auburn, Alabama.
6002. Johnston, A.E.; MacMillan, D.; Dutton, H.J.; Cowan,
J.C. 1962. Hydrogenation of linolenate. VI. Survey of
commercial catalysts. J. of the American Oil Chemists’
Society 39(6):273-76. June. [14 ref]
• Summary: There is evidence that an improved,
stabilized salad oil could be made from soybean oil by the
elimination of linolenic acid containing glycerides. One
approach is the conversion of linolenate to “linoleate”
by selective hydrogenation–the preferential reduction of
double bonds in linolenate compared to those in linoleate.
For the hydrogenated soybean oil to remain liquid under
refrigeration, hydrogenation must proceed with minimal
formation of trans geometric isomers. Address: Northern
Regional Research Lab., Peoria, Illinois.
6003. Riggs, Robert D.; Hamblen, M.L. 1962. Soybean cyst
nematode host studies in the family Leguminosae. Arkansas
Agricultural Experiment Station, Report Series No. 110. 18
p. June. [11 ref]
• Summary: Contents: Introduction. 2. Literature review. 3.
Materials and methods. Results and discussion. Summary.
Literature cited.
The soybean-cyst nematode, Heterodera glycines
Ichinohe, 1952, was first discovered in Japan in 1915 (6).
Although the nematode has been the subject of much
research, the host range has been limited to few plant
species. Japanese workers reported the susceptibility of five
species and U.S. Department of Agriculture workers in North
Carolina and Tennessee added ten others. These investigators
indicated that many plants were penetrated by larvae of the
soybean-cyst nematode, but that development of mature
individuals and reproduction was restricted to a relatively
few plant species.
“The purpose of this study was to delineate more
completely the host range of the soybean-cyst nematode in
the Leguminosae.”
Page 17: “All lines and varieties of Glycine max were
susceptible except Peking, PI 79693, PI 84751, PI 88788,
PI 90763, and PI 209332. Some lines tested were more
susceptible than the Lee variety, which was used as a check.
“All plants listed in this series belong to the family
Leguminosae. Tests in progress and future tests will include

other legumes and a number of non-leguminous crop plants
and weeds which are common to the soybean-growing areas.
“Summary: In the Leguminosae family, 1,152 entries
representing 302 species in 61 genera were inoculated
with the soybean-cyst nematode, Heterodera glycines, to
determine their host suitability. Three hundred and ninetynine entries in 23 genera were classified as susceptible, and
270 entries in 12 other genera allowed limited reproduction.
There were 64 species with susceptible entries, of which
51 were new records. Limited reproduction occurred on
72 other species, of which 65 were new records.” Address:
Dep. of Plant Pathology, Univ. of Arkansas, Fayetteville, AR
72701.
6004. Rodale, J.I. 1962. 20 years of Organic Gardening.
Organic Gardening and Farming 9(6):17-19. June.
• Summary: The founder and Editor-in-Chief of this
publication looks at the achievements of the past two
decades–and points to the challenges of the future. “The fact
that the magazine now has over 300,000 paid subscribers
is a sign that the organic movement has established itself...
The time is coming when our overly-conservative U.S.
Department of Agriculture will have to listen to the growing
force of the people... There are quite a few food stores in
the Unites States where organically grown food is sold...
Much of the food raised by modern chemical methods is
very low in vitamins and minerals and reduces the resistance
of individuals, making them the prey of dangerous germs
and viruses... Every state experiment station should start an
experiment comparing organic and chemical farming, side
by side... As the quality of our food decreases, so does the
quality of the mind.”
6005. Schroeder, Peter B. comp. 1962. Japanese serial
publications in the National Agricultural Library. USDA
Library List No. 72. iii + 172 p. June. No index. 28 cm.
[1100* ref]
• Summary: Names of Japanese serials and publishers are
written in both Romaji (English transliteration) and Kanji
(Chinese characters). Part I: Publications dealing with
multiple agricultural subjects (p. 1-39). Part II: Publications
dealing with specific subjects (p. 41-124). Part III:
Alphabetic list of publications (p. 125-48). Part IV. List of
publishers (p. 149-72).
“For nearly a century the National Agricultural Library
has continuously received Japanese publications. It maintains
a Japanese collection of more than 1,100 serials and 5,000
monographs in biological and agricultural fields, which is
believed to be one of the largest collections of its kind in
the world... The present bibliography contains serials that
are currently received or have been received at the National
Agricultural Library.” Address: National Agricultural Library
(NAL), Beltsville, Maryland.
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6006. Shibasaki, K.; Hesseltine, C.W. 1962. Miso
fermentation. Economic Botany 16(2):180-95. June. [32 ref]
• Summary: The role of miso in the Japanese diet is reported.
The Aspergillus oryzae strain used for miso and sake has
high amylolytic as well as proteolytic action. (That used for
soy sauce has high proteolytic action). In miso fermentation,
the koji starter is prepared by inoculating trays of cooked
rice and vegetable ash. After good growth, the fungus is
dried without killing its spores. Cooked soybeans are mixed
with rice, salt and the koji starter. Chemical changes during
fermentation are reported. Many microorganisms are present
in miso. Address: 1. College of Agriculture, Tohoku Univ.,
Japan; 2. Northern Regional Research Lab., Peoria, Illinois.
6007. Taylor, Clifford C.; Singh, Bhagwant. 1962. The
competitive position of Maryland soybeans. Maryland
Agricultural Experiment Station, Bulletin No. 473. 73 p.
June. [14 ref]
• Summary: Contents: Summary. 1. Competition in price:
Production expansion at lower prices, substitution and prices.
2. Competitive position in total consumption: Consumption
of soybean meal. 3. Competitive position of oil in end
products: Margarine, shortening, drying oil products, soap.
4. Competitive position of meal in feeding. 5. Competitive
position in export markets: Potentialities of Africa as
a competitor of United States soybean oil in Europe,
competitive position of United States soybean oil in Asia,
competitive position of United States soybean oil in Latin
America, competitive position of United States soybean oil
in Oceania, recapitulation. Appendix. Contains 39 tables and
6 figures.
“Summary: The soybean market has become of prime
importance to growers on the Eastern Shore of Maryland.
Here, as in nearby areas of Delaware and Virginia, soybean
production has multiplied very rapidly within recent years.
The rate of expansion has been even more rapid than in the
principal corn-and-soybean belt of the Mid-west. In the
southern counties of the Eastern Shore of Maryland soybean
acreage has increased to over one-third of all harvested
cropland, without notably reducing the acreage of corn,
which is relatively high priced in Maryland.
“Maryland farm sales of soybeans are exceeded by only
two other crops, tobacco and corn. Soybean meal is in great
demand in the Delmarva peninsula, particularly for poultry
feeds. However, until quite recently, only one sizeable plant
for crushing soybeans has existed in this area.
“As elsewhere, soybean prices in Maryland fell sharply
after 1947-48 and rather steadily after the Korean War until
1960-61, even though the general price level was rising.
However, market prices for soybeans were generally above
government support prices. They were a reflection of market
supply and demand forces, including the direct effects of
certain government aids to exports and also the indirect
effects of other kinds of government controls.

“During the 13 years from 1947-48 through 1959-60
the straight line trend of soybean prices at Illinois country
shipping points (when calculated terms of constant dollars
at the 1947-49 level) declined 11 cents per bushel per year
and centered at $2.40 in 1953-54. The straight line trend
of soybean oil prices at Decatur, as similarly calculated,
declined 0.8 cents per pound per year and centered at 11.9
cents in 1953-54. By this calculation, soybean meal prices
at Decatur declined $2.64 per ton per year and centered at
$57.98 in 1953-54. During this 13-year period the trend
value of prices in Illinois fell 58 percent for soybean oil, 43
percent for soybean meal and 43 percent for soybeans. These
price declines were related to straight line trend increases of
U.S. supply (production plus carryover) of 242 percent for
soybeans, 170 percent for soybean oil and 143 percent for
soybean meal. Production increased rapidly without very
much government price assistance and despite falling prices
and reflected technological improvements in production,
transportation and processing and also various restrictions on
alternative enterprises.”
Page 3: “Soybean meal is preeminently suitable for
poultry feeds in great demand, especially for the rapidly
expanded broiler industry. The use of soybean meal for hog
feeding increased because more hog feeders were using
protein supplements, less skim milk was separated on the
farm because of the vanishing production of farm butter and
only moderately increased supplies of tankage were available
from the parking industry.
“For cattle feeding, soybean meal meets real competition
from cottonseed meal. Dairy cattle and beef cattle can
depend more upon cottonseed meal because their bodies
have the ability to produce from its proteins certain essential
amino-acids which characterize soybean meal. The same
is true for sheep, but in any case they use relatively little
of the aggregate supply of meals. However, the supply of
cottonseed cannot be readily expanded to meet the expanding
demands of the beef cattle industry. The greater availability
of soybean meal at a comparable price adds to its relative
magnitude in consumption.
“Maryland needs more meal, not oil. Shifting back
to varieties of lower oil yield per bushel would not help;
it would hurt financially. Sacrificing a pound of oil for a
pound of meal would be like trading 10 cents for 3 cents.
What Maryland has needed and perhaps still needs is
enlarged processing facilities to produce meal nearby so as
to narrow the margin of about $15 a ton between Midwest
and Maryland prices for the meal at wholesale. However,
questions concerning markets for the additional quantities
of soybean oil, which are jointly produced with the meal,
inevitably pose price problems for soybean growers. A more
rapid development of export markets for the oil could help to
check the widening spread between prices of meal and oil.”
Address: Dep. of Agricultural Economics.
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6008. USDA Northern Regional Research Laboratory. ed.
1962. Proceedings of Conference on Soybean Products for
Protein in Human Foods. Peoria, Illinois. iii + 242 p. Held
13-15 Sept. 1961 at Northern Regional Research Laboratory,
Peoria, Illinois. No index. 26 cm.
• Summary: The earliest conference on this subject in the
USA. A very important document, with many excellent
articles by experts in their fields worldwide.
Contents: Introductory remarks. Session I: Nutritional
deficiency problems in developing areas of the world. II:
World marketing of soybeans and soybean products. III:
Research and development on soybean foods. IV: Nutritional
and biological studies. V: Processing and feeding value of
fluid and dry soy milks. VI: Problems involved in increasing
world-wide use of soybean products as foods–panel
discussion. VII: Committee on quality and processing guide
for edible soy flour and grits. VIII: Summary of conference.
List of attendance. Most of the 106 attendees are PhDs or
leaders in agriculture, business, government, or scientific
research. The complete list follows:
Altschul, A. M. Southern Utilization Research and
Development Division, ARS, USDA, New Orleans,
Louisiana
Anderson, D. W., Jr. The Borden Company, 350
Madison Avenue, New York 17, New York
Andrews, J. S. General Mills, Inc., 9200 Wayzata
Boulevard, Minneapolis 26, Minnesota
Anson, M. L. Consultant, 100 Eaton Square, London,
S.W. 1, England
Bailey, E. M. A. E. Staley Manufacturing Company,
Decatur, Illinois
Barnes, R. H. Cornell University, Ithaca, New York
Bean, L. H. Food for Peace, The White House,
Washington, D. C.
Biddle, C. B. Biddle Farms, Remington, Indiana
Bitting, H. W. Agricultural Research Service, USDA,
Washington 25, D. C.
Booth, A. N. Western Utilization Research and
Development Division, ARS, USDA, Albany, California
Bowen, H. B. Spencer Kellogg and Sons, Inc., Decatur,
Illinois
Brubaker, E. J. The Borden Company, 350 Madison
Avenue, New York 17, New York
Buelens, Emil Central Soya Company, Inc., 1825 North
Laramie, Chicago, Illinois
Cartter, J. L. Regional Soybean Laboratory, USDA,
Urbana, Illinois
Circle, S. J. Central Soya Company, Inc., 1825 North
Laramie, Chicago 39, Illinois
Clayton, R. A. General Mills, Inc., 9200 Wayzata
Boulevard, Minneapolis 26, Minnesota
Cowan, J. C. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Cox, W. B. Honeymead Products Co., Box 50, Mankato,

Minnesota
Cravens, W. W. Central Soya Company, Inc., 1825 North
Laramie, Chicago 39, Illinois
Darby, W. J. Vanderbilt University, Nashville 5,
Tennessee
Dimler, R. J. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Diser, G. M. Archer-Daniels-Midland Company, 3100
38th Avenue South, Minneapolis 40, Minnesota
Eichenberger, W. R. A. E. Staley Manufacturing
Company, Decatur, Illinois
Eldridge, A. C. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Eversole, Russell Cargill, Inc., 200 Grain Exchange,
Minneapolis, Minnesota
Fischer, R. W. Soybean Council of America, Inc.,
Waterloo, Iowa
Fomon, S. J. University of Iowa Medical School, Iowa
City, Iowa
Frampton, V. L. Southern Utilization Research and
Development Division, ARS, USDA, New Orleans,
Louisiana
Griffin, E. L., Jr. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Groves, M. L. Eastern Utilization Research and
Development Division, ARS, USDA, Philadelphia,
Pennsylvania
Gyorgy, Paul Philadelphia General Hospital, Pediatrics
Department, Philadelphia 4, Pennsylvania
Hackler, L. R. New York State AES, Cornell University,
Geneva, New York
Hafner, F. H. General Mills, Inc., 9200 Wayzata
Boulevard, Minneapolis 26, Minnesota
Hand, D. B. New York State AES, Cornell University,
Geneva, New York
Hayashi, Shizuka Japanese American Soybean Institute,
Nikkatsu International Building, Room 410, No. 1, 1-Chomo
Yurakucho, Chiyoda-Ku, Tokyo, Japan
Hayward, J. W. Soybean Council of America, 304 Baker
Building, Minneapolis 4, Minnesota
Heidinger, H. C. Archer-Daniels-Midland Co.,
Minneapolis 40, Minnesota
Hesseltine, C. W. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Hilbert, G. E. Foreign Research and Technical Programs,
ARS, USDA, Washington 25, D.C.
Hildebrand, F. C. General Mills, Inc., 9200 Wayzata
Boulevard, Minneapolis 26, Minnesota
Horan, F. E. Archer-Daniels-Midland Company,
Minneapolis 40, Minnesota
Hougen, V. H. Foreign Marketing Branch, FAS [Foreign
Agricultural Service], USDA, Washington 25, D. C.
Houghtlin, R. G. National Soybean Processors
Association, 3818 Board of Trade Building, Chicago 4,
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Illinois
Hoover, S. R. Utilization Research and Development,
ARS, USDA, Washington 25, D. C.
Hubbard, J. E. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Huge, W. E. Central Soya Company, Inc., 300 Fort
Wayne Bank Building, Fort Wayne 2, Indiana
Jackson, R. W. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Johnson, D. W. Central Soya Company, Inc., 1825 North
Laramie, Chicago 39, Illinois
Judd, R. W. National Soybean Crop Improvement
Council, 3818 Board of Trade Building, Chicago 4, Illinois
Kemmerer, K. S. Mead Johnson Research Center,
Evansville 21, Indiana
Kirk, Dorsey Oilseeds and Peanut RMA Committee,
Oblong, Illinois
Kirk, L. D. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Krober, O. A. Regional Soybean Laboratory, ARS,
USDA, Urbana, Illinois
Lemancik, J. F. Central Soya Company, Inc., 1825 North
Laramie, Chicago 39, Illinois
Lighter, Willard Central Soya Company, Inc., 1825
North Laramie, Chicago 39, Illinois
Maclay, W. D. Utilization Research and Development,
ARS, USDA, Washington 25, D. C.
Maddy, K. H. Monsanto Chemical Co., St. Louis,
Missouri
Matchett, J. R. Utilization Research and Development,
ARS, USDA, Washington 25, D. C.
Mattil, K. F. Swift and Company, Union Stock Yards,
Chicago 9, Illinois
McGinnis, James Washington State University, Pullman,
Washington
McKinney, L. L. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
McVay, M. D. Cargill, Inc., 200 Grain Exchange,
Minneapolis 15, Minnesota
Melina, F. R. Catholic Relief Services, 451 Madison
Avenue, New York 22, New York
Melnychyn, Paul Fruit and Vegetable Laboratory, ARS,
USDA, Pasadena, California
Meyer, E. W. Central Soya Company, Inc., 1825 North
Laramie, Chicago 39, Illinois
Miller, D. L. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Miller, H. W. International Nutrition Research
Foundation, 11503 Pierce Boulevard, Arlington, California
Milner, Max United Nations Children’s Fund, United
Nations, New York
Mustakas, G. C. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Ogilvy, W. S. Mead Johnson Research Center,

Evansville 21, Indiana
Oldham, Helen G. Human Nutrition Research Division,
ARS, USDA, Washington 25, D. C.
Pellett, Kent The Soybean Digest, Hudson, Iowa
Pence, J. W. Western Utilization Research and
Development Division, ARS, USDA, Albany, California
Post, N. J. Food for Peace, 224 Executive Office
Building, Washington 25, D. C.
Rackis, J. J. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Rhodes, E. E. A. E. Staley Manufacturing Company,
Decatur, Illinois
Rist, C. E. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Roach, H. L. Soybean Council of America, Inc., 408
Marsh Place Building, Waterloo, Iowa
Rolvaag, K. F. Lieutenant Governor, State of Minnesota,
St. Paul, Minnesota
Sabin, D. R. Food Conservation Division, United
Nations Children’s Fund, United Nations, New York
Salisbury, G. W. University of Illinois, Urbana, Illinois
Sarett, H. P. Mead Johnson Research Center, Evansville
21, Indiana
Schaefer, W. C. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois.
Scheiter, E. K. A.E. Staley Manufacturing Company,
Decatur, Illinois
Sebrell, W. H., Jr. Columbia University, Institute of
Nutrition Sciences, 562 West 168th Street, New York 32,
New York
Sellner, J. J. Archer-Daniels-Midland Company, 700
Investors Building, Minneapolis, Minnesota
Senti, F. R. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Sherman, Norman State of Minnesota, St. Paul,
Minnesota
Sikes, W. W. Fats and Oils Division, FAS, USDA,
Washington 25, D. C.
Smith, A. K. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Steinkraus, K. H. New York State AES, Cornell
University, Geneva, New York
Stewart, George F. University of California, College of
Agriculture, Davis, California
Strayer, G. M. American Soybean Association, Hudson,
Iowa
Tawa, Andre
Soybean Council of America, U.A.R., 8 Dr Abdel
Hamid Said Street, Cairo, Egypt
Teeter, H. M. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Tjossem, W. E. Ralston Purina Company, St. Louis 2,
Missouri
Trotter, W. K. Northern Utilization Research and
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Development Division, ERS [USDA’s Economic Research
Service], USDA, Peoria, Illinois
Van Buren, J. P. New York State AES, Cornell
University, Geneva, New York
van Veen, A. G. Food and Agriculture Organization of
the United Nations, Viale delle Terme di Caracalla, Rome,
Italy
Walker, Alan D. Spillers Limited, Station Road,
Cambridge, England
Wall, J. S. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Wilcke, H. L. Ralston Purina Company, St. Louis 2,
Missouri
Witham, W. C. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Wolf, W. J. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Wolff, I. A. Northern Utilization Research and
Development Division, ARS, USDA, Peoria, Illinois
Woods, L.C. A.E. Staley Manufacturing Company,
Decatur, Illinois Address: Northern Regional Research Lab.,
Peoria, Illinois.
6009. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Brazil’s soybeans meet strong
competition. 85(1):19-20. July 2.
• Summary: “The current soybean crop in Rio Grande do
Sul, which was harvested early this year and is estimated at
11 million bushels, is meeting strong competition from Sao
Paulo peanuts. Sao Paula State reports a surplus of 179,000
short tons of peanuts.
“A minimum price of Cr $1,260 per 60 kilogram sack,
with 14 percent moisture, delivered to the ports of Porto
Alegre, Rio Grande, and Pelotas, has been established by the
Bank of Brazil for financing the soybean crop.
“The total Brazil crop of soybeans has been unofficially
estimated at 11.4 million bushels, one-fourth larger than last
year’s outturn of 9.2 million.”
6010. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. U.S. exports of soybeans, edible
oils and meal rose in April. 85(2):20-21. July 9.
• Summary: Major markets for U.S. soybeans in April, with
their percentages of total exports were: Japan 28, Canada 24,
the Netherlands 17, and West Germany 14.
6011. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Mexican government to permit
soybean meal exports. 85(3):15. July 16.
• Summary: “The Mexican Ministry of Industry and
Commerce on June 12, 1962, granted import permits for
soybean meal to the mixed feed manufacturers.
“The tonnages permitted are dependent on individual
needs and will be effective through October 31, 1962, after

which domestic production is expected to become available.
The permission was granted in response to a request for the
importation of 5,288 metric tons (5,829 short tons) of meal
by the National Association of Animal Feed Manufacturers
on June 5, 1962. About one-fifth of this tonnage already has
been approved for import.”
6012. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Suez Canal oil-bearing material
shipments continue at reduced volume. 85(4):17-19. July 23.
• Summary: A table (p. 18) titled “Oil-bearing materials:
Suez Canal, northbound shipments by kinds, April 1961,
and October-May 1960-61 and 1961-62. In April 1962 only
155 metric tons (MT) of soybeans were shipped, down from
versus 5,000 MT in April 1961. On Oct. to May 1961-62,
some 142,549 MT were shipped, down from 207,000 MT
in Oct. to May 1960-61. Footnote: 1 metric ton of soybeans
equals 36.743333 bushels.
“The movement of soybeans (presumed to be Chinese)
through the Canal from October through May of the current
marketing year are running below the volume shipped in the
comparable period of the marketing years beginning October
1, 1957, 1958, 1959, and 1960.”
6013. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. U.S. exports of edible oils to
reach record 1.9 billion tons. 85(5):17-18. July 30.
• Summary: “U.S. exports of cottonseed and soybean oil
in the October, 1961–September, 1962 marketing year are
expected to attain a new high of 1.9 billion pounds.”
A table shows exports of soybeans (with oil and meal
equivalent), edible oils (soybean and cottonseed, with
soybean oil far ahead of cottonseed oil), and cakes and meals
(soybeans, cottonseed, and linseed). These figures include
products “exported under foreign donation programs”
(Public Law 480 Titles II and III).
“Earlier this year, about 154 million pounds of vegetable
oils were programmed to Pakistan under Title I, Public Law
480 Purchase Authorization 15-87.” It was finally delivered
in late June and July due to a labor stoppage that prevented
ship loading.
6014. Hoffmann, R.L.; Moser, H.A.; Evans, C.D.; Cowan,
J.C. 1962. Soybean unsaponifiables: Chromatographic
separations and characterization. J. of the American Oil
Chemists’ Society 39(7):323-27. July. [12 ref]
• Summary: Unsaponifiables from ten different batches
of refined soybean oil were subjected to liquid-liquid
chromatographic separations. Three main fractions were
found. Address: Northern Regional Research Lab., Peoria,
Illinois.
6015. Nelson, C.E.; Roberts, S.; Nelson, G.D. 1962. Yields
and plant responses of six soybean varieties to nitrogen
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and zinc fertilization. Washington Agricultural Experiment
Station, Bulletin No. 642. 12 p. July. [18 ref]
• Summary: “Application of 10 pounds of Zn per acre
increased yields 10.3 bushels per acre over the check
treatment.” Nitrogen fertilizer at rates from 40 to 240 lbs. of
nitrogen per acre with 10 lbs. Zn/a did not increase yields.
“Merit, Ottawa Mandarin, Capital, Norchief, and
Grant in maturity ‘Group 0,’ and Chippewa in maturity
‘Group I’ are all well adapted to this area [irrigated central
Washington] with yields ranging from 37.3 to 49.9 bushels
per acre. Merit was the outstanding variety, averaging 49.9
bushels per acre.”
6016. Soybean Digest. 1962. Soybean Council of America,
Inc.: The Second Annual Staff Conference. July. p. 18-20.
• Summary: A large photo shows the entire staff of the
Soybean Council of America at Waterloo, Iowa, June 4-15,
standing in four rows. “Since the Council was formed a
little over 5 years ago, business and market development
has increased to where exports [of soybeans and products]
amount to over $1.5 billion per year from the United States.
The International Operations Office of the Soybean Council
is now operating in over 42 countries throughout the world.
For each person is given the name, position, country, and
city. These include: Andre Tawa of Egypt. Dominic Marcello
and Dr. Fred Marti, international relations, Rome, Italy.
Howard L. Roach, SBC president, Waterloo, Iowa. Dr.
James W. Hayward, SBC director of nutrition, Minneapolis,
Minnesota. Dr. Carlos Giraldo, Columbia. Reginald L.
Wood, United Kingdom. Vasfi Hakman, Turkey.
Dr. Adolino DiGiorgio, Italy. Dr. Guillermo
Ivanissevich, Peru. Alfred S. Kohl, Region III, Rome. R.W.
“Robert” Fischer, assistant to the president, Waterloo. Paul
D. Vermette, manager, SBC plans and evaluation div., Rome.
Rustom S. Patel, Pakistan. Maharajkumar Virendrasingh,
India. Elvind Sondergaard, Denmark. Roger Campbell,
budget and financial assistant.
Juan de Madariaga, France. Javier de Salas, region II,
Rome. Gonzao Riviera, Spain. Frank W. McWalters, Rome.
William A. Luykyx, Belgium. Karl W. Fangauf, Germany.
Volorus H. Hougen, FAS [USDA’s Foreign Agricultural
Service], Washington, DC. Dr. Reynold P. Dahl, special
consultant on the Common Market to SBC, Brussels,
Belgium.
In addition, there is a full page of candid photos from the
conference and a half page of photos of the SBC’s activities
in Italy, Spain, England, Norway, and Pakistan.
6017. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Argentina may expand soybean
production. 85(6):15-16. Aug. 6.
• Summary: “Argentine production and exports of soybeans
are expected to rise rapidly within the next few years.
Producers may even be encouraged to shift from sunflowers

to soybeans because of serious disease and insect problems
with the former.
“Soybean production in Argentina has been sponsored
by a firm which distributes the seed and handles the crop.
The firm estimates this year’s crop at 10,000 metric tons
(367,430 bushels) with 4,000 tons (147,000 bushels) being
used domestically. Production in 1960-61 was estimated at
only 37,000 bushels and in the previous 10 years averaged
about 30,000 bushels annually.
“The sponsoring firm reportedly has enough seed for a
crop next year of 120,000 tons (4.4 million bushels). Acreage
of soybeans in 1965 is projected at about 2.5 million acres.
While this would appear optimistic in view of past failures,
seed varieties well adapted to Argentine soil and climate
apparently have been found.
“The first shipment of Argentine soybeans (110,230
bushels) took place the second week of July, and went to
West Germany. Another equal quantity is expected to be
exported later this year.”
6018. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Canada continues to import
soybeans for crushing duty free. 85(6):16. Aug. 6.
• Summary: “Under Canada’s austerity program, a 5-percent
surcharge would be assessed on imported soybeans,
according to the announcement made on June 24, 1962.
However, the surcharge is not applicable to soybeans
imported for crushing, which continue to enter Canada duty
free.”
6019. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Canada raises soybean, and
sunflower support prices. 85(6):16-17. Aug. 6.
• Summary: “The Canadian Agricultural Stabilization Board
recently announced that 1962-crop soybeans would be
supported at C$2.14 per bushel and sunflower seed at C4.22
cents per pound. This compares with 1961-crop support
prices of $2.12 and 4.15 cents, respectively.
“The support for Ontario-grown soybeans applies to
Canada No. 2 grade or better quality, 14 percent moisture,
delivered at elevator in Ontario from July 1, 1962, to June
30, 1963. The support level is 100 percent of the base price
of the last 10-year average.
“If the average price received during the 1962-63
marketing year falls below $2.14, the Board will pay the
difference to producers. During the marketing year ending
June 30, 1962, prices were well above the support level of
$2.13 and, consequently, no deficiency payment was made.
Returns to producers in the season just ended were the
highest since 1954.”
6020. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Canadian oil plantings decline
sharply in 1962. 85(7):16-17. Aug. 13.
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• Summary: Canadian oilseed plantings in 1962, largely
flaxseed and rapeseed, have been sharply reduced from 1961,
according to preliminary estimates from the Dominion Board
of Statistics. Sunflower seed plantings, although small, also
declined sharply while soybean plantings increased slightly.”
“Soybean plantings in Ontario, at 221,000 acres,
increased 4% from last year.” In Canada, soybeans are grown
only in Ontario.”
6021. Rackis, Joseph J.; Smith, Allan K. Assignors to the
USA as represented by the Secretary of Agriculture. 1962.
Soybean trypsin inhibitors and method of isolating the same.
U.S. Patent 3,049,530. Aug. 14. 5 p. Application filed 25
Aug. 1959. 3 drawings. [4 ref]
• Summary: “This invention pertains to the discovery and
commercially practicable isolation from soybean whey of
a newly identified crystalline protein of the globulin type
which inactivates the proteolytic action of trypsin and which
is, therefore, called a trypsin inhibitor.
“The term, ‘soybean whey,’ as used in the art, refers to
the liquid residue after the isoelectric separation of certain
protein constituents from an aqueous extract of hexaneextracted soybean meal.”
This patent discusses 3 different soybean trypsin
inhibitors (SBTI).
Note: Soy is mentioned 30 times in this patent in
the forms “soybean,” “soybean meal,” “soybean trypsin
inhibitors,” “soybean trypsin inhibitor fractions,” “soybean
whey,” “hexane-extracted soybean meal,” “Kunitz soybean
trypsin inhibitor,” “pure Kunitz soybean trypsin inhibitor
(SBTI-A2)” and “soybean hemagglutinin.” Address: Peoria,
Illinois.
6022. Ault, Waldo C.; Feuge, Reuben O. Assignors to the
USA as represented by the Secretary of Agriculture. 1962.
Epoxidized monoglyceride diacetates as plasticizers for
polymerized vinyl chloride. U.S. Patent 3,050,481. Aug. 21.
2 p. Application filed 10 Jan. 1956.
• Summary: “This invention relates to plasticizer-stabilizers
for synthetic resins, particularly polymerized vinyl chloride.
It is a division of Serial No. 422,708, filed April 12, 1954,
now U.S. Patent No. 2,895,966.
“Most synthetic resins require plasticization to facilitate
fabrication and to improve the flexibility and toughness of
the product. Most of them also require stabilizers to improve
heat and light stability. Most conventional plasticizers
contribute nothing to heat and light stability and some
actually detract from whatever stability the base resin might
inherently possess.”
Note: Soy is mentioned 8 times in this patent, as
“soybean oil,” “soybean oil monoglyceride diacetate” or
“epoxidized soybean oil monoglyceride diacetate.” Address:
1. Glenside, Pennsylvania; 2. New Orleans, Louisiana.

6023. Senti, F.R. 1962. Central Soya plans to use flash
desolventizer. Notes from the Director No. 638. p. 1. Aug.
31.
• Summary: “Mr. Norman Witte, assistant technical
director for Central Soya, Decatur, Indiana, visited Messrs.
Griffin and Mustakas (ED [Engineering & Development])
Wednesday to obtain information for designing a flash
desolventizer to remove and recover aqueous alcohols from
alcohol- extracted defatted soybean flakes. Central Soya will
soon install commercial facilities at Gibson City, Illinois, to
make a concentrated edible protein by alcohol extraction of
the defatted flakes.”
Note: This is the earliest document seen (Oct. 2015) that
mentions the use of “alcohol extraction” or “alcohol wash”
or “aqueous alcohols” (or “aqueous alcohol”) for making a
soy protein concentrate. Address: Director.
6024. Arnold, Lionel K.; Choudhury, R. Basu Roy. 1962.
Ethanol extraction of soybean oil. J. of the American Oil
Chemists’ Society 39(8):379-80. Aug. [12 ref]
• Summary: Extraction of soybean flakes with 90%, 95%,
98%, and 100% ethanol (ethyl alcohol). Address: Iowa
Engineering Exp. Station, Iowa State Univ. of Science and
Technology, Ames, Iowa.
6025. Arnold, Lionel K.; Choudhury, R. Basu Roy. 1962.
Extraction of soybeans with four hydrocarbon solvents. J. of
the American Oil Chemists’ Society 39(8):378. Aug. [4 ref]
• Summary: Soybean flakes were extracted in glass
apparatus with isopentane, pentane, isohexane, and hexane.
The extraction rates of the solvents increased in the order
shown above. Quality and fatty acid composition of the four
oils showed no significant differences.
The most commonly used solvent for commercial
soybean extraction is the petroleum fraction hexane.
Address: Iowa Engineering Exp. Station, Iowa State Univ. of
Science and Technology, Ames, Iowa.
6026. Rackis, J.J.; Sasame, H.A.; Mann, R.K.; Anderson,
R.L.; Smith, A.K. 1962. Soybean trypsin inhibitors:
Isolation, purification, and physical properties. Archives of
Biochemistry and Biophysics 98(2):471-78. Aug. [21 ref]
• Summary: Shows that Kunitz trypsin inhibitor is the major
trypsin inhibitor. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6027. Smith, Allan K.; Nash, A.M.; Eldridge, A.C.; Wolf,
W.J. 1962. Soybean by-products: Recovery of soybean whey
protein with edible gums and detergents. J. of Agricultural
and Food Chemistry 10(4):302-4. July/Aug. [20 ref]
• Summary: As an economical recovery method has not
yet been developed, whey presents a serious waste disposal
problem. Address: Northern Regional Research Lab., Peoria,
Illinois.
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6028. Soybean Digest. 1962. Minnesota’s expanding soybean
improvement program: You may want to see the work at
soybean meeting time. Aug. p. 10-11.
• Summary: “The University of Minnesota is carrying on
an active and growing soybean research program on four
fronts–varietal improvement, genetic, diseases and weed
control.
“Minnesota is in the favorable position of having large
areas of fertile farm land well adapted to soybean production,
coupled with low cost water transportation to the world’s
markets. Although much progress has been made in the
last 20 years in breeding varieties suitable for Minnesota
conditions, a great deal more can be done.
“Participating in the expanding Minnesota soybean
improvement program are J.W. Lambert, professor of
agronomy and plant genetics; R.L. Cooper, research
associate in agronomy and plant genetics; and Bill W.
Kennedy, research associate in plant pathology and botany.
“Objectives of this project are the development of
varieties of soybeans with the best yield, height, standing
ability, disease resistance and seed quality compatible
with the maturity required by the various growing areas in
Minnesota.
“Special emphasis is being given to strains having early
maturity for the western and northwestern parts of the state;
seeds having yellow hila or seed scars, tough and durable
seed coats and high protein content; and strains having
resistance to bacterial blight and chlorosis.
“Increased emphasis on high protein content and on
light colored hila is a reflection of the growing importance to
American producers of the foreign market–which is largely a
market for soybeans to be used as human food.
“Cooperating at the University in the soybean breeding
and testing work are the department of agronomy and plant
genetics, the department of plant pathology and botany and
the Southern, Southwestern, West Central and Northeast
Experiment Stations. Also cooperating is the crops research
division of the USDA’s Agricultural Research Service,
particularly the U.S. Regional Soybean Laboratory at
Urbana, Illinois.
“In view of Minnesota’s range of latitude, selection
for several maturities is necessary. Hence, in the expanded
program, greater use of the facilities of the University’s
outlying stations is contemplated. Greater use of greenhouse
and climate control chambers for increasing generations
per year is also contemplated. These facilities are expected
to prove useful for crossing and for producing very early
generations. In addition, the possibilities of going to Mexico
or the southern hemisphere with overwinter nurseries are
being vigorously explored. These southern nurseries would
be particularly useful for later segregating of generations and
early increases.
“Minnesota researchers feel that a strong program in

soybean genetics, coupled with a strong breeding program,
offers the greatest possibility for success in providing the
various sections of the state with varieties that will perform
well on farms and at the same time will be highly acceptable
in the market place.
“Objectives of the soybean genetics research project
at the University of Minnesota include: the study of the
inheritance of the various qualitative traits such as hilum
color, seedcoat mottling, and disease reactions–which affect
the economic value of the crop. Diseases to receive first
attention will be bacterial blight, iron chlorosis, and seed
deterioration in storage.
“Another objective of the genetics project is to study
the inheritance of certain ‘physiologic’ traits which may
affect the efficiency of the plant in the fabrication and
differentiation of stored organic materials.
“A third objective is to study the inheritance of various
quantitative traits, such as quantity and quality of protein
and components of yield, which have profound effects on the
productivity and value of the crop.
“The information gained in working toward these
objectives is being related to varietal improvement of
soybeans.
“The same departments as those taking part in the
breeding and testing work are cooperating in the genetics
project. Also cooperating are the University’s Rosemount
Agricultural Experiment Station and the same branch stations
as those cooperating in the breeding and testing project.
Leaders in the genetics project are also Lambert and Cooper.
“The control of weeds has long been recognized as
a major problem of soybean production in Minnesota.
Recent research has involved mainly the use of chemicals
to supplement or replace cultivation. Amiben and CDAA
(Randox [made by Monsanto]) are two chemicals that
research trials have shown are useful for this purpose.”
“CDAA is available as a liquid or granule and will
control annual grass weeds. Amiben, available as a liquid,
controls most annual grass and broad-leaved weeds.
However, neither compound is very effective on cocklebur,
a serious weed in soybean fields. Present research involves
midseason treatments with phenoxy herbicides to control
cocklebur and other broadleaved weeds.
“Basic studies are under way at the University of
Minnesota to determine the mode of action of Amiben
and other herbicides used on soybeans. What temperature
and humidity do to the effectiveness of herbicides is being
studied in controlled environment systems at the University
of Minnesota. Radioisotope labeled herbicides are being
used to follow the uptake, movement and deactivation of
herbicides in soybeans and various weed species.
“Richard Behrens, associate professor of agronomy and
plant genetics, is in charge of soybean weed control research
at the University of Minnesota.”
A photo shows J.W. Lambert, University of Minnesota
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professor of agronomy and plant genetics, in a field of
soybeans at branch experiment station, Waseca.
Howell (1975) states: “In 1961 the Minnesota legislature
authorized several soybean research positions. This was
the first State action specifically directed toward building a
soybean research program.”
6029. Wilkinson, S.R.; Ohlrogge, A.J. 1962. Principles
of nutrient uptake from fertilizer bands. V. Mechanisms
responsible for intensive root development in fertilized
zones. Agronomy Journal 54(4):288-91. July/Aug. [13 ref]
Address: Purdue Agric. Exp. Station, Lafayette, Indiana.
6030. Van Der Jooste, Jasper W.; Moreland, Donald E. 1962.
Soybean phenoxyesterase. Nature (London) 195(4844):90708. Sept. 1. [8 ref]
• Summary: Esterases have been classified on the basis
of their responses to organophosphorous inhibitors.
Plant esterases have not yet been included in this
classification. While characterizing plant enzymes,
the authors found in soybean seedlings the enzyme
phenoxyesterase which expressed considerable specificity
for 2-naphthylphenoxyacetate (NOPA). This purified enzyme
had an optimum pH of 6.0 (phosphate buffer). Address:
Dep. of Crop Science, North Carolina State College and
Crops Research Div., Agricultural Research Service, USDA,
Raleigh, North Carolina.
6031. Brown, J.C.; Jones, W.E. 1962. Absorption of Fe, Mn,
Zn, Ca, Rb and phosphate ions by soybean roots that differ
in their reductive capacity. Soil Science 94(3):173-79. Sept.
[8 ref]
• Summary: Discusses absorption of iron, manganese, zinc,
calcium, rubidium. Address: USDA, Beltsville, Maryland.
6032. Foreign Agriculture (USDA Foreign Agricultural
Service). 1962. Argentina makes first shipment of soybeans.
26(9):23. Sept.
• Summary: Argentina’s first export of soybeans (3,000
tonnes to West Germany) marks the beginning of what it
hopes will be rapidly increasing exports and production.
Argentina estimates the 1962 crop at 10,000 tons [sic,
tonnes?], compared with 1,000 tons last year.
6033. Foreign Agriculture (USDA Foreign Agricultural
Service). 1962. Floating fair brings U.S. soybean products to
Norwegian housewives. 26(9):21. Sept.
• Summary: The ferryboat, Cort Adeler, cruised Norway’s
fjords carrying exhibits of the soybean products to all major
ports. More than 90,000 visitors came aboard. And because
the Soybean Council of America had its exhibit right at
the entrance, their first impression was the tantalizing
fragrance of chicken, being deep-fried in soybean oil. This
demonstration was part of the Council’s double barreled

effort to promote both soybean oil and poultry in Norway.
6034. Grow, Howard E. 1962. Market development activities
in Japan: Progress report. Soybean Digest. Sept. p. 36-37.
• Summary: Contents: Introduction. Low sales cost. New Oil
Organization. Quality as improved.
Of the cost of selling soybeans to Japan, 78.2% is borne
by the USDA Foreign Agricultural Service; the remaining
21.8% is borne by the American Soybean Association. The
sales cost is less that 1 cent (0.898 cents) per bushel.
“The oil industry in Japan formed a new organization
known as the Fats and Oils Association in January. All of
the members of the former Fats and Oils Manufacturing
Association and all other crushers are members of the new
association. The consumption of edible oil in Japan is only
about 12 pounds per capita in comparison with 64 pounds
in the United States. This level of consumption is low, but
has risen considerably since the initiation of the market
development program.”
“The quality of soybeans received in Japan from U.S.
shippers has improved. This is particularly true in respect
to lower content of foreign material. More improvement
is needed. A considerable volume of the imports of U.S.
soybeans now is on a varietal basis. There is room for more
imports on the basis of variety.
“Two research projects on soybeans, in cooperation with
industry groups in Japan and under contract with Agricultural
Research Service, are now under way in Japan. These two
projects are with shoyu and miso, and will continue for
several years.” Address: Asst. to Executive Vice President,
American Soybean Assoc.
6035. Lambert, J.W. 1962. Breeding soybeans for the world
market. Soybean Digest. Sept. p. 34-35.
• Summary: “It is evident from the discussions of the last 2
days that American soybeans are an increasingly important
commodity in the world market. This international status of
the crop has come about in a relatively short period of time
and is the result of the interaction of many factors.
“Of primary importance, without doubt, is the intrinsic
value of soybean seed itself. Few other seeds have the
fortunate combination of a high content of high quality
protein and a moderately high content of high quality edible
oil. This unique combination is of course the real basis for
the current importance of the soybean in world nutrition and
the reason why our very capable business organizations have
been able to develop the new markets that are absorbing so
large a part of our national production.
“There are other factors, however, that have been and
will continue to be of importance in expanding the position
of U.S. soybeans and soybean products in the world market.
In no other country, for example, is there a comparable
land area so well suited to soybean production; nor is there
anywhere else a comparable group of such well-equipped
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and efficient producers, handlers, and processors. The farflung acres of fertile farm land are a gift of nature but the
corps of producers, handlers, and processors are a product of
the American economic and educational system.
“Stated another way, this group has developed as a result
of hard work, faith, and vision operating in a climate of free
enterprise. Giving direction and vitality to this development
have been research programs of both government and
industry. And it is with such research that the present
discussion is concerned, since by no other means can the
position of American soybeans in the world market be
expanded or even maintained.
“Research on soybeans is proceeding along many
fronts. At this convention you have heard research reports on
utilization by Drs. Senti and Cowan, on weather relations by
Dr. Thompson, and on marketing by Dr. West. My remarks
will be confined to one phase of production research, the
breeding of new varieties.
“The importance of varietal research in the dramatic
rise of the soybean crop in the United States is easily
demonstrated. Before the turn of the century and for some
years after, USDA exploration and plant introduction teams
in the Far East performed the indispensable service of
bringing a large number of soybean types and varieties to the
United States. These were in turn tested in many of the state
agricultural experiment stations. Information was obtained
on varietal adaptation, on cultural methods, and on possible
uses in the farm rotations.
“For 20 or 30 years the principal uses of the crop
seemed to be for forage and soil improvement. The small
amount of selection done by plant breeders during this
period was slanted toward these uses. However, with the
coming of the small combine harvester and the discovery
by oilseed crushers of the value of the threshed seed, a new
day dawned for the soybean in the United States. It was
quickly recognized as a potentially great cash crop. The need
for well-adapted varieties that were suitable for processing
became apparent.
“The appreciation of this need culminated in 1936 in
the establishment of the U.S. Regional Soybean Laboratory
at Urbana, Illinois. Through the years since, the staff of this
laboratory has done outstanding work in soybean genetics,
pathology, and physiology. In cooperation with workers in
the state experiment stations they have turned out 15 or more
superior varieties for use in the various soybean growing
regions of the United States. Significantly, a very high
proportion of the present soybean acreage of the country is
planted to these varieties. They are tangible witness to the
value of cooperative research.
“Obviously the research team is well organized and
effective. Let us now turn our attention to the proposition of
breeding soybeans for the present world market. And in this
regard perhaps we would do well to include our domestic
demands as a part of this market, since we are still ‘our

own best customer.’ What are the objectives of the soybean
breeder of 1962? Are they different from 30 years ago or
even 20 years ago, and how?
“Toward 60-Bushel Yields: It goes without saying that
the need for high yield of harvestable seed continues much
the same as in the past. This of course means undiminished
attention on the breeder’s part to proper maturity, plant
height, standing ability, and resistance to lodging as well
as to the actual components of yield. In respect to these
attributes we hope that in the foreseeable future we shall
be able to select for them under environmental conditions
that will permit average yields of 60 to 70 bushels per acre
instead of the 30 to 40 bushel yields we now commonly
encounter in our experimental plots.
“I should probably emphasize that I am referring to
yields in experimental plots which for a number of reasons
nearly always are at a higher level than yields in general. The
essential point which I wish to make is that we hope to learn
enough about the soybean plant through basic physiological
and nutritional research to be able to specify the cultural
treatments necessary to produce consistently the 60 or 70
bushels we on rare occasions obtain by chance.
“Once this so-called environmental yield barrier is
broken we shall be in a much better position to raise the
genetic ceiling on yield. That is, we can then proceed to
select the varieties that will produce really superior yields
under optimum environmental condition. This in turn means
that we can perhaps provide the soybean grower with the
varieties and the cultural specifications necessary to make
soybeans really competitive with corn or any other crop.
“The soybean breeding plans of the future will include
much emphasis on resistance to diseases. A great deal of
progress has been made in recent years particularly with
respect to Phytophthora root rot, bacterial pustule, frog
eye leaf spot, target spot, and cyst nematode. Certain other
troubles, however, such as bacterial blight, root rots other
than Phytophthora, and physiological diseases such as iron
chlorosis have received relatively little attention. Breeding
for disease resistance is a never-ending battle because of the
appearance of new diseases and of new races of old disease
organisms, but it is a battle well worth waging in terms of
economic importance.
“The Shift in Emphasis: Up to this point in the
discussion the objectives of the breeding program of 1962
are very little different from those of the programs of 20 or
30 years ago. When we come to the matter of the appearance
and internal quality of the beans themselves, however, we are
forced to stop and ponder. Whereas the American soybean
industry was born in an era of vegetable oil shortages in
this country and flourished under heavy war and post-war
demands for oil, it now finds itself in increasing difficulty
disposing of the oil in a world market that is well supplied
with edible fats and oils of various kinds.
“On the other hand, soybean meal, once considered
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a byproduct, has come to be recognized both at home and
abroad as an excellent protein source in livestock and poultry
rations and its market at reasonable prices seems nowhere
near saturated. Moreover, increasing amounts of whole beans
are apparently moving into the foreign protein market for
direct consumption as human foods.
“Looking back, the directive to the breeder in the
1930’s seemed clear. Higher oil content was called for
even at the expense of lower protein. And I must point out
parenthetically that any appreciable genetic increase in oil
content is almost invariably accompanied by a reduction in
protein.
“In 1962 the directive is not so clear cut. To be sure, a
pound of oil still sells for more than a pound of protein but
not nearly so much more as it once did. Moreover, the pound
of oil would seem to be selling on a less substantial basis;
in other words, it is much more dependent on government
support than is the pound of protein. In short, it would appear
that the world needs soybean oil less than it does soybean
protein.” Continued. Address: Agric. Exp. Station, Univ.
Farm, St. Paul, Minnesota.
6036. Lambert, J.W. 1962. Breeding soybeans for the world
market (Continued–Document part II). Soybean Digest. Sept.
p. 34-35.
• Summary: (Continued): “We soybean breeders do not have
the answer to the oil-protein dilemma, but we are trying to
‘place some hedges’ that may have significance in the future.
We recognize that breeding work, even with acceleration
techniques such as greenhouses, growth chambers, and
southern hemisphere overwinter nurseries, is a slow process
and any given objective cannot be achieved overnight. We
also recognize and are grateful that a considerable number of
excellent varieties are now available to meet the immediate
needs of production. With these things in mind many of us
are carrying forward our programs along two lines. In the
first place, we are selecting for as high protein content as
is consistent with the oil levels of our present commercial
varieties. In the second place, some of us are also trying to
find just how high levels of protein we can attain compatible
with high yields and other good agronomic characteristics.
“As a part of the foreign whole soybean market and
indeed as a part of the needs of some domestic processors,
there is a growing demand for the completely yellow bean,
that is, one whose hilum is of the same yellow color as the
rest of the seed. Some of us are giving considerable emphasis
to development of such varieties. We believe that if they are
comparable in other desirable characters they can eventually
replace the dark-hilum varieties now popularly grown.
“In this connection a system of certification for varietal
purity by some reputable agency would go a long way
toward implementing the marketing of varieties with desired
quality whether it be for protein content, cooking quality,
hilum color or other characteristic too subtle to be readily

detected by visual inspection. This sort of procedure may
very possibly be an important adjunct to breeding programs
of the future that are aimed at specific and perhaps limited
sectors of the market.
“Just what the future demands of the world market for
American soybeans will be are problematical. Nevertheless
we as soybean breeders must try to anticipate them as nearly
as possible and at the same time keep our programs flexible
enough to change emphases within a relatively short period
of time.”
A portrait photo shows J.W. Lambert. Address: Agric.
Exp. Station, Univ. Farm, St. Paul, Minnesota.
6037. Soybean Digest. 1962. The world protein survey.
Seven experts visited 11 countries in Eurasia to check protein
needs for [Soybean] Council, FAS. Sept. p. 74-75.
• Summary: The departure of these men was announced in
Soybean Digest earlier this year. “The survey was undertaken
between Feb. 1 and March 31. Countries visited included
Burma, Egypt, Greece, Hong Kong, India, West Pakistan,
Iran, Philippine Islands, Portugal, Spain and Turkey.” A
report of findings was written.
“’Local food preparations supplemented with edible soy
flour and grits to increase protein content were acceptable
in all the countries, as were soy protein beverages in many
areas,’ states the team’s report.
“’Bread, a principal food in these countries, offers
the greatest opportunity for increasing the protein intake
if properly fortified with soy flour or grits. Survey team
members, observing soy-supplemented chapattis, pakoris,
samosas, buns and various other local breads being made and
eaten, noted that these were readily acceptable because of
improved palatability, appearance and storage quality. These
breads frequently contained two to seven times the amount
of soy flour or grits customarily used domestically.
“’Soups, stews, wheat or rice pilaf, cookies, noodles,
curries and other native dishes, supplemented with HiProtein soup base or merely soy flour or grits, were evaluated
by local food specialists, and found to be very acceptable.
In most instances lack of availability was the only factor pre
venting current use, according to local authorities.’
Note: When the American Soybean Association tried to
fortify tortillas in Mexico with ground soybeans or soy flour,
their efforts were fought successfully by the corn and tortilla
interests. The same could be expected with any commodity
in most countries.
6038. Spears, Joseph F. 1962. Can the soybean cyst
nematode be controlled? Soybean Digest. Sept. p. 30-32.
• Summary: A map of the major U.S. soybean growing
states shows areas infested with the soybean cyst nematode:
(1) in gray–”Major soybean producing areas.” (2) in
black–”Counties infested–one of more infested fields in each
county.”
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fresh fruit (apples, oranges, bananas,
grapes), tea, and tobacco. The two
largest exports by weight in 1960 were
rice and soybeans. Soybean exports (in
1,000 metric tons) were: 1955–950.1.
1956–970.4. 1957–972.1. 1958–944.0.
1959–1,279.9. 1960–1,011.6.
The United States and Communist
China do not trade with each other, but
they compete in world export markets.
“Sino-U.S. competition is sharper for
soybeans than for any other product.”
Table 13, “Soybeans: Communist
China’s exports, as recorded in
available data of importing countries,
1955-60, in 1,000 metric tons.” The
importing countries are divided into
two groups: “Free world” and “Soviet
bloc.” In 1955 the three leading
importers were: Soviet Union (483.6),
Japan (203.5), and West Germany
(90.4). In 1960 the four leading
importers were: Soviet Union (351.0),
West Germany (212.0), Denmark
(126.0), and Italy (110.0). Address:
Regional Analysis Div., ERS, USDA.

“Numbers = Soybean acreage, 1960.” Address: Chief
Staff Officer, Control Operations, Plant Pest Control Div.,
Agricultural Research Service, USDA, Washington, DC.
6039. Spurlock, Hughes H. 1962. Trends and developments
in Communist China’s world trade in farm products 195560. USDA Economic Research Service, Foreign Agricultural
Economic Report No. 6. 44 p. Sept. See p. 26-29.
Summarized as “Chinese soybeans static” in Soybean Digest,
June 1963, p. 24. [11 ref]
• Summary: Since its founding on 1 Oct. 1949, the PRC has
sought rapid industrialization and development of heavy
industry. Most modern machinery and technology must be
imported from advanced countries, using income from farm
exports.
Table 12, titled “Export summary: Communist China’s
principal agricultural exports, 1955-1960” (p. 26), gives
statistics (by weight only) for soybeans, peanuts, other
oilseeds (sunflower seed, rapeseed, sesame seed, castor
beans, cottonseed), tung oil, other vegetable oils (peanut oil,
soybean oil, cottonseed oil, rapeseed oil, castor oil), rice,

6040. Wanamaker, George E. 1962.
Marketing soybean oil, soybeans, and
soybean meal in Cyprus, Lebanon, and
Malta. USDA Foreign Agricultural
Service. FAS-M-141. 43 p. Sept.
• Summary: Discusses U.S. foreign
trade with these three countries.
Contains an appendix on Jordan–but soy is not mentioned
in it. Malta, an area within the British Commonwealth, has
a general economy that is closely tied to military and naval
expenditures of the United Kingdom. Malta’s excellent deep
seaport of Valletta has port-handling and bulk facilities for
grains and vegetable oils. Malta imports each year with free
currency over 3,000 tons of crude degummed soybean oil
in bulk, and about 2,000 tons of margarine and shortening.
From its excellent, relatively new refinery, Malta re-exports
fully refined soybean oil to neighboring countries. “U.S.
crude soybean oil was exported directly to Malta for the first
time in 1960... Following a gradual introduction of 500 to
1,000 tons of soybean meal, import requirements for this
high-amino-acid meal could average 5,000 tons a year by
1965, especially if the planned 30,000-unit poultry farms
are set up. The United States, which is currently delivering
bagged soybean meal to Greece, can export soybean meal
to Malta at a per-protein-unit price that is competitive with
other proteins now being imported.
“Imports of crude soybean oil, begun in 1958, have
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now all but replaced other seed oil imports. Refined soybean
oil has been supplied primarily by Denmark, the United
Kingdom, Japan, and the Netherlands. Crude degummed
soybean oil is currently being imported from Denmark and
the United States, but in earlier years it had originated from
Israel and Japan.
Table 10 (p. 33) shows Malta’s imports of selected
animal fats and vegetable oils, 1957-1961. In 1957 Malta
imported 1,228 tonnes (metric tons) of refined soybean oil
and no crude soybean oil. In 1958 the country imported
1,440 tonnes of refined soybean oil and 1,446 tonnes of
crude soybean oil. In 1961 (preliminary figures) Malta
imported 43 tonnes of refined soybean oil and 3,186 tonnes
of crude soybean oil.
Page 35 states: “The vegetable oil industry of Malta
is represented by The Edible Oil Refining Company, Ltd.,
with its plant at [72 Merchants Street] Marsa, a suburb of
Valletta. The refinery has always concentrated on the refining
of crude degummed soybean oil, imported primarily in bulk
from Western Europe.” Photos show the refinery. Soybean
cultivation in Malta is not mentioned. Address: Fats and Oils
Div.
6041. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Japan may postpone
liberalization of soybean oil and meal. 85(14):22-23. Oct. 1.
• Summary: “The Japanese Government may postpone
action on the liberalization of imports of soybean oil and
soybean meal from the scheduled date of October 1 to at
least April 1, 1963, (Foreign Crops and Markets, July 16,
1962.)
“Domestic oil manufacturers maintain that the 13
percent levy on soybeans, which were liberalized July 1,
1961, is too high. Domestic oil, manufactured from imported
soybeans, will hardly compete with imported soybean oil at
current prices, even though the import tariff on oil may be
raised to a specific duty of 28 yen per kilogram (3.5 cents per
pound) from the current temporary ad valorem of 20 percent.
“The soybean crushers have been appealing to the
government for some time to reduce, or preferably eliminate,
the 13 percent import duty on soybeans. The government is
considering the recommendation of the Food Agency, which
reportedly is in favor of a reduction. The tariff rate will be
studied and a decision is expected to be made by April 1,
1963.”
6042. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Brazil’s soybean production
increases slightly. 85(16):29. Oct. 15.
• Summary: “Brazil’s 1962 soybean harvest is officially
estimated at 10.3 million bushels, only slightly larger than
the 1961 crop, estimated unofficially at 10.1 million bushels.
“Area planted to soybeans in late 1961 for harvest in
1962, at 667,000 acres, was one-fourth above the previous

year’s level. However, killing frosts at flowering time
destroyed about one-fourth of the buds, reducing production
considerably.”
“Increased production can be absorbed by local
crushers or will be exported... However, crushers are asking
authorities to suspend exports until the local industry’s
requirements are met.”
6043. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Finland to increase imports of
oilseed cakes, meals, and soybeans. 85(16):30. Oct. 15.
• Summary: “Finland, which in 1962 had a partial crop
failure, will require increased quantities of high-protein feeds
through May of next year. The increased requirements will
probably be met by imports of both cake and meal as well as
of soybeans.”
“Finnish imports of oilcake and meal in calendar year
1961 totaled 50,723 tons, virtually all from the U.S.S.R. In
the same period, soybean imports totaled 427,913 bushels,
more than 90 percent of which originated in Mainland
China, with the remainder from the United States. However,
soybean imports during January–July 1962 totaled 185,113
bushels, all of which originated in the United States although
purchased mostly from the Netherlands.”
6044. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Argentina’s edible oil estimate
revised upward. 85(16):22-23. Oct. 29.
• Summary: “The firm which developed and distributed
soybean seed adapted to Argentine conditions has
discontinued operations in Argentina” (see Foreign Crops
and Markets, Aug. 6, 1962).
A table shows that sunflower oil and peanut oil are the
two leading vegetable oils made in Argentina. “The year
1961-62 was excellent for Argentine oilseed crops. Peanut
output was a record 477,000 short tons [of 2,000 lb each] and
sunflower production at 948,000 tons was the largest since
1950-51.”
6045. Soybean News (NSCIC). 1962. First fifty ranking
soybean counties 1961 [in total production]. 14(1):3. Oct. [1
ref]
• Summary: 1. Mississippi Co, Arkansas 5.5 million bushels.
2. Iroquois Co., Illinois 5.4 million. 3. Champaign Co.,
Illinois 5.3 million. 4. McLean Co., Illinois 5.1 million.
5. Sangamon Co., Illinois 4.7 million. 6. Livingston Co.,
Illinois 4.6 million. 7. Christian Co., Illinois 4.2 million.
8. Arkansas Co., Arkansas 4.1 million. 9. Poinsett Co.,
Arkansas 4.0 million. 10. Kossuth Co., Iowa 3.97 million.
Source: “Soybeans Harvested for Beans by Counties,” 1960:
USDA.
Note: See next page. This issue has a new masthead,
with a yellow overlay, running across the top of the first
page.
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6046. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Denmark’s oilseed production
and imports increase in 1962. 85(20):16-17. Nov. 12.
• Summary: Tables show: (1) The main oilseed produced in
Denmark is rapeseed ([Brassica napus]; 50,000 short tons
in 1962) followed by mustard seed ([Brassica nigra or B.
juncea]; 16,530), and flaxseed (990).
(2) The main oilseed imported into Denmark by far (8085% of the total), is soybeans. In 1961 the number of short
tons was 165,012 during Jan. to June and 58,499 during July
to Aug. In 1962 the number of short tons was 206,876 during
Jan. to June and 32,284 during July to Aug.
6047. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Japan buys soybeans from
mainland China. 85(21):20. Nov. 19.
• Summary: “Japan’s purchases of soybeans at the Canton
trade fair this fall were unofficially reported as of November
1, 1962, at 60,000–70,000 metric tons. However, as of the
date reported, the fair was only half over and further sales
were expected.
“It is also reported that Hong Kong is now buying
Chinese beans at the rate of 1,00–1,500 tons per month.
Prices at which these transactions are being made are not
readily verifiable.”
6048. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Mainland China sells more
soybeans. 85(22):14. Nov. 26.
• Summary: “On November 15, trade sources reported the
sale by Mainland China of 32,000 tons (1.2 million bushels)
of soybeans, of which 22,000 tons (0.8 million bushels)
were sold to Europe. The destination of the remainder was
undisclosed.
“This is in addition to the 60,000–70,000 metric tons
(2.2–2.6 million bushels) which Mainland China reportedly
sold to Japan at the Canton Fair.”
“Current official trade reports indicate that Mainland
China will have about 220,000 tons (8.1 million bushels)
of soybeans available for export to Japan during the current

year. This indicates a sharp decline from the 390,000 tons
(14.3 million bushels) estimated earlier by unofficial sources.
according to a trade publication China exported about 6
million bushels of soybeans to Japan from the 1961 crop.”
6049. Green, Victor E., Jr.; Genung, William G.; Orsenigo,
Joseph R. 1962. A history of research on soybeans on
Everglades organic soils. Everglades Experiment Station,
Mimeo Report (Belle Glade, Florida) No. 63-8. 7 p. Nov.
• Summary: This typewritten report is a detailed history from
1924 to the present, with sections on soybean insects and
weed control in soybeans. It begins: “Soybean culture in the
Everglades area has been studied for a long period of time.
Results from these studies have been discouraging regarding
the cultivation of the crop and the establishment of facilities
for drying and pressing the beans is not recommended at
this time. Various reasons that the crop has not become a
commercial success include lack of varieties suited to the
subtropical climate with its heavy rainfall, susceptibility of
existing varieties to leaf and pod diseases prevalent in the
area, the short day length (only 13.9 hours on June 21st),
lack of suitable weed control measures until only recently,
and most important, the ravages of certain insects and the
difficulty of their control on an economic basis.
“Sample facts from the Everglades Experiment Station
section of the Annual Report of the University of Florida
Agricultural Experiment Stations should serve to show the
historical aspect of research on soybeans.
“1924. pp. 45-46R. W.E. Stokes stated that [of] the
general farm crops planted, corn, soybeans and velvet beans
did best. He used the Laredo, Otootan and Mammoth Yellow
varieties.
“1925. p. 95R. George E. Tedder wrote that soybeans
showed a better growth than any other legume planted, and
apparently would have matured creditable crops of seed, had
not the flood arrived before harvesting time. Water stood 22
inches above the soil surface.
“1926. p. 1208. Tedder reported that on second-year
elder and second-year sawgrass land Laredo, Biloxi,
Mammoth Yellow, and SPI No. 25438, 37261, 25135, and
51043 germinated well on both areas. Grasshoppers ate
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the leaves off the planting on sawgrass land 3 weeks after
germination. Varieties planted on elder land made better
growth, although the growth on both areas was abnormal.
Otootan variety was most promising. The varieties on
elder land produced a few seed. May plantings were best,
but unsatisfactory. Those planted in the eleven other
months were poorer. Mammoth Yellow seemed to be most
satisfactory, followed by Otootan, then by Laredo. Only
the May plantings resulted in seed production.” Address:
1. Assoc. Agronomist; 2. Assoc. Entomologist; 3. Assoc.
Horticulturist. All: Everglades Experiment Station, Belle
Glade, Florida.
6050. Grow, Howard E. 1962. Japanese American Soybean
Institute: JASI expands scope of operations. Soybean Digest.
Nov. p. 22.
• Summary: This fall, for the first time in 4 years,
representatives of ASA, FAS [USDA’s Foreign Agricultural
Service], JASI and the agricultural attache have been able
to sit down together and review the accomplishments of the
JASI program.
“The program has expanded in its scope of operation
with new organizations cooperating in the activities. The
National Oil and Fat Dealers Federation has started an
educational program to create use of more oil, through the
wholesale and retail sellers of oil. The noodle industry has
asked to cooperate in the program and are planning the
use of soy flour in noodles. The Nutrition Improvement
Popularization Institute has initiated a program to promote
the use of soy flour in various institutions for children.”
Also discusses: The operation of kitchen buses. The
Tofu Association is using one bus to give 40 demonstrations
per month. Some prefectural governments have purchased
buses to operate on a full-time basis.
The School Lunch Association and the education
department have tested the use of soy flour in rolls served to
several thousand elementary and junior high school students.
Questionnaires indicate that the rolls have been very well
accepted.
Factory feeding: Nutritionists are promoting the use of
soy oil and protein in the lunches of factory workers.
“The feeding tests using soybean meal as a supplement
for fish meal in poultry rations are being continued.”
Soybeans are now imported by importers without prior
approval of the government. There is a 13% duty on all
soybeans imported which protects domestic soybean farmers.
Address: Asst. to the Executive Vice President, American
Soybean Assoc.
6051. Lutrick, M.C. 1962. A study of mulch versus
conventional method of planting corn and soybeans. Soil
and Crop Science Society of Florida Proceedings 22:215-19.
Nov. [6 ref]
Address: Asst. Agronomist, West Florida Exp. Station, Jay,

Florida.
6052. Wolf, W.J.; Babcock, G.E.; Smith, A.K. 1962.
Purification and stability studies of the 11S component of
soybean proteins. Archives of Biochemistry and Biophysics
99(2):265-74. Nov. [21 ref]
• Summary: “Ultracentrifugal studies on the soluble proteins
of soybeans reveal four major fractions with sedimentation
constants of about 2, 7, 11, and 15 S.”
“The fraction of soybean proteins precipitating
upon cooling an aqueous extract of soybean meal (coldinsoluble fraction) consists mainly of a component having
a sedimentation constant of about 11 S plus small amounts
of 2, 7, and 15 S components.” Address: Northern Regional
Research Lab., Peoria, Illinois.
6053. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Costa Rica to expand cottonseed
and soybean oil imports. 85(24):18. Dec. 10.
• Summary: “Costa Rica is expected to expand imports
of cottonseed oil and possibly soybean oil... Imports of
cottonseed oil in 1961 were 2,241 short tons, but imports of
soybean oil were negligible.”
6054. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Spain liberalizes soybean
imports. 85(24):21. Dec. 10.
• Summary: “The Spanish Official State Bulletin of October
24, 1962, published a resolution including soybeans (tariff
item 12.01 B-3) in the list of liberalized commodities which
may be imported into Spain without an import license.
“Soybean imports under liberalization are subject to a
5 percent import tariff. According to latest reports, no fiscal
tax is being applied. This supersedes information previously
published in Foreign Crops and Markets, October 8, 1962.
Prior to liberalization, soybeans had been imported only by
the State and were subject to a 1 percent import duty.
“The National Supply Commission in a circular released
October 26, 1962, has issued the following regulations
governing crushings of imported soybeans and the handling
of oil obtained therefrom.
“1. Oil obtained from import soybeans will be purchased
by the General Supply Commission.”
“Spanish imports of soybean oil as such, as well as
cottonseed and cottonseed oil, remain under state trading and
are, therefore, subject to only a 1-percent import duty.”
6055. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Japan-Communist China
conclude 5-year trade agreement. 85(25):15-16. Dec. 17.
• Summary: “A Japanese economic mission to Communist
China has concluded a trade agreement whereby Japan
will import 700,000 metric tons (25.7 million bushels) of
soybeans from China over a 5-year period.”
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“The quantity covered in this agreement is said to be in
addition to the 71,500 tons (2.6 million bushels) bought by
Japanese firms at the Canton Trade Fair (Foreign Crops and
Markets, November 26, 1962).”
6056. Maerker, Gerhard; Port, William S. Assignors to the
USA as represented by the Secretary of Agriculture. 1962.
Process for the hydration of epoxy esters. U.S. Patent
3,069,441, Dec. 18. 4 p. Application filed 21 July 1961. [6
ref]
• Summary: “This invention relates to the hydration of
epoxy functions to produce hydroxyl groups and has among
its objects the conversion of epoxy esters to hydroxy esters.
By epoxy ester is meant an ester in which either the alcohol
or acid moiety or both moieties possess one or more epoxy
functions.”
Note: Soy is mentioned only once in this patent, as
“epoxidized soybean oil.” Address: 1. Philadelphia; 2.
Norristown. Both: Pennsylvania.
6057. Foreign Crops and Markets (USDA Foreign
Agricultural Service). 1962. Japan to implement soybean
agreement. 85(26):18. Dec. 24.
• Summary: “Japanese importers are preparing to implement
the agreement to buy 150,000 metric tons (5.5 million
bushels) of soybeans from Communist China for 1963
delivery (Foreign Crops and Markets, December 17, 1962).
Procurement of the first half of the quantity, or 75,000 tons,
was to be committed by December 15, and the other half by
January 15.
“The Japan-Communist China Trade Council had sent
notices to all principal soybean users asking each to specify
the quantity of beans each firm would guarantee to buy. If the
total exceeded 75,000 tons for the first portion, there would
be pro-rata sharing.”
“It was expected that the miso (soybean paste)
manufacturers would take as much as they could use, since
Chinese beans have traditionally been favored for miso
making. However, their annual capacity is only about
100,000 tons (3.7 million bushels). The oil crushers, on the
other hand, are reluctant to buy the Chinese beans... As the
oil content of the Chinese beans is lower than that of U.S.
beans, the crushers do not want to pay an equal price. The
Chinese had refused, at least until recently, to concede (about
$7 per ton differential was requested) on this point. Whether
the crushers will ‘cooperate’ despite this disadvantage is
unknown.”
6058. Bercaw, Louise O. 1962. The National Agricultural
Library. Yearbook of Agriculture (USDA). p. 634-37. For the
year 1962. After a Hundred Years.
• Summary: A 100-year history of the National Agricultural
Library, which began in 1862 with the transfer of the
agricultural collection from the Patent Office.

6059. Davis, Elizabeth Gould. 1962. Significant books about
agriculture. Yearbook of Agriculture (USDA). p. 646-51. For
the year 1962. After a Hundred Years. [100 ref]
• Summary: This bibliography, organized chronologically,
“is not intended to be a list of the ‘best’ books on agriculture;
rather it is a view of the agricultural literature published
in the United States in 1860-1960. Books were chosen
for their influence on the agriculture of their day, the
importance of the authors, or their lasting qualities. Federal
and State Government publications were omitted.” Address:
Bibliographer, Library of the Dep. of Agriculture, USDA.
6060. Elder, C.R. 1962. People’s colleges. Yearbook of
Agriculture (USDA) p. 13-20. For the year 1962. After a
Hundred Years.
• Summary: This is a history of land-grant colleges, focusing
on Iowa State College: “The people who surged westward
a century ago dreamed of a new kind of education. They
wanted colleges that would meet the practical needs of all
citizens more directly than did the institutions that stressed
classical studies and training for a few learned professions.
They wanted ‘people’s colleges’ that their sons and daughters
could attend at minimum cost and that would put emphasis
on research and instruction that might increase agricultural
production, improve the conditions of rural life, and support
the young Nation’s growing industry.
“A Vermont man, the son and grandson of blacksmiths,
got national action for this idea. Senator Justin Smith
Morrill’s first bill was vetoed by President James Buchanan
in 1859. He introduced it again in 1862. It proposed that
portions of federally owned land be sold and the proceeds
used for the ‘perpetual endowment’ in each State of at least
one college whose main aim would be ‘without excluding
other scientific and classical studies, and including military
tactics, to teach such branches of learning as are related to
agriculture and the mechanic arts, in such manner as the
legislatures of the States may respectively prescribe, in
order to promote the liberal and practical education of the
industrial classes in the several pursuits and professions in
life.’ Senator Morrill’s bill, as enacted by the Congress and
signed by President Lincoln, became the foundation of our
land-grant college system, whose 68 members have set a
pattern in democratic education.
“As interested as any in the legislation and the
opportunities it offered were Iowans, who were establishing
a new State in the fertile prairie. No sooner had they begun to
till their land than their thoughts and efforts turned toward a
school of agriculture. In the new capital of Des Moines, three
young legislators presented a draft of a bill for an agricultural
college to the General Assembly in 1858. The bill was passed
quickly and signed into law by the Governor. When Senator
Morrill’s bill became a Federal law in 1862, the General
Assembly was in special session to consider concerns of the
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Civil War. The Assembly promptly took advantage of the
proffered aid, and thus Iowa became the first State to accept
the provisions and responsibilities of the Land-Grant College
Act. Iowa State University is an example of the land-grant
institutions, each adapted to the special needs of its State.
“When the first students arrived at the new college in
Ames, they came as boys and girls together–a departure from
the accepted pattern of the day, when coeducation on the
college level was practically nonexistent. Ever since, Iowa
State’s only requirements for admission have pertained to
scholarship. No one has been turned away because of sex,
race, creed, lack of wealth, or inability to play football. The
new education was popular from the beginning. The first
freshman class numbered 173. There were 800 students in
1900 and 10 thousand in 1961.
“Iowa State has changed, expanded, and broadened to
meet changed needs. At first only a ‘course in agriculture’
and a ‘course of mechanics’ were offered. Today students are
enrolled in 80 undergraduate and graduate disciplines and
subdisciplines in five major areas: Agriculture, engineering,
home economics, science and humanities, and veterinary
medicine. To carry knowledge to all the people, Iowa State
has developed extension services that have made the campus
as broad as the State.
“From the beginning, the United States Department of
Agriculture and Iowa State have been working partners.
Many names, among them those of James Wilson (‘Tama
Jim’) and Seaman Asahel Knapp, are writ large in the
histories of both.
“Iowa State established an experimental creamery in
1879. It began a course in dairying in 1880 and in 1897
inaugurated the first college curriculum for a degree of
bachelor in science in dairy industry. It offered a course in
forestry in 1874 and in 1904 began the professional training
of foresters. Instruction began in 1905 in agricultural
journalism–another pioneering effort. Iowa State first offered
a course in farm mechanics in 1902 and graduated its first
full-fledged agricultural engineer in 1910 to keep up with the
growing mechanization of farming.
“The young college and the Iowa General Assembly
already were laying foundations for an experiment station
when Federal aid was granted through the Hatch Act. The
Iowa Agricultural Experiment Station was established on
March 2, 1888. Research since has been carried on at a
quickened pace and in close partnership with the Department
of Agriculture and other State experiment stations.
“The early experiments were important, but they cannot
begin to match the tremendous advances since 1940. Many
of the first studies were in the art of agriculture rather than
in the science of agriculture. They concerned themselves
with the rate of seeding, the manner of pruning, the types
of feeding. Then came the introduction of more knowledge
from the advancing sciences of mathematics, physics,
chemistry, botany, zoology, bacteriology, genetics, and

nucleonics and the wider application of the principles of
engineering. Today the emphasis is not on how to grow corn
but on how corn grows.”
Page 19:
“P.G. Holden, a professor of agronomy, was speaking
in 1903 to the annual meeting of the Sioux County Farmer’s
Institute. The farmers wanted a county demonstration farm,
and Holden said he would ask Iowa State to furnish the
educational and technical help. The county supervisors
agreed to meet the cost of labor and other local expenses.
Thus was born a cooperative movement based on the
initiative of farmers, supported by county appropriations on
land furnished by the county, and conducted in cooperation
with the college and the Department of Agriculture.
“The Iowa General Assembly established an agricultural
extension service in 1906. The movement continued to
grow as fast as funds would permit. The Cooperative
Extension Act, known as the Smith Lever Act, was passed
by the Congress in 1914. All counties were brought into
county extension work by 1918, and at least one agent was
employed in each county.” Address: USDA.
6061. Foreign Agriculture (USDA Foreign Agricultural
Service). 1962. Japan expects to import more soybeans in
1962-63. 26(12):23. Dec.
• Summary: Japan, the single largest outlet for U.S.
soybeans, buys 83% of its needs from the USA. A 13% duty
on imported soybeans is now in effect, but Japanese soybean
crushers have been appealing to the government to reduce or
eliminate it.
“Soybean consumption in Japan has expanded sharply
in recent years but soybean acreage has declined every year
since 1954.”
6062. Hermann, F.J. 1962. A revision of the genus Glycine
and its immediate allies. USDA Technical Bulletin No. 1268.
82 p. Dec. Illust. [26 ref]
• Summary: Contents: Introduction. Taxonomic history
of the genus Glycine. Taxonomy: Key to genera related
to Glycine, systematic list of Glycine and its immediate
allies, Glycine (Subgenus Leptocyamus, subgenus Glycine,
subgenus Soja), species excluded from Glycine, Paraglycine,
Pseudoglycine, Teyleria. Index.
“A tabulation of the species described as Glycine from
Index Kewensis, for example, results is a total of 286 and
the addition of published subspecies and varieties brings the
number to 323... Linnaeus proposed eight species under the
name Glycine in 1753 in Species Plantarum (p. 753-54). The
cultivated soybean, Glycine max, appeared in the same work
as Phaseolus max (p. 725) and also under the name Dolichos
soja (p. 727)... In 1825 De Candolle summed up the genus
as embracing 21 species, of which only 2 species (G.
clandestina Wendl. and G. javanica L.) can be admitted to
the genus as here defined. It was not until 1864 that the first
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major addition to the genus was made. This was by Bentham,
who treated the genus in Australia as comprising six species,
all of them still valid although two of his names (Glycine
sericea and G. tomentosa) must be dropped as being later
homonyms... Bentham’s Glycine falcata of 1864 was the last
of the true Glycine species to be described.”
This article contains many superb illustrations by Regina
O. Hughes. In the subgenus Leptocyamus (wild perennial
Glycine species), the author includes Glycine clandestina
Wendl. (Australia, Formosa, Micronesia), G. clandestina var.
sericea Benth (Australia), G. falcata Benth. (Australia), G.
Latrobeana (Meissn.) Benth. (Australia), G. canescens F.J.
Herm. (Australia), G. tabacina (Labill.) Benth. (Australia,
southern China, South Pacific Islands), G. tomentella Hayata
(Australia, south China, Philippines, Formosa).
Note: This is the earliest document seen (July 2007)
concerning soybeans (but only wild perennial relatives of
soybeans) in Micronesia; cultivated soybeans have not yet
been reported. Yet it is not clear where in Micronesia these
soybeans were growing, and if they were growing in the
Federated States of Micronesia. Address: Senior botanist,
Crops Research Div., Agricultural Research Service; USDA.
6063. Oleagineux. 1962. Industrie du soja [The soybean
industry]. 17(12):919-20. Dec. [3 ref. Fre]
• Summary: Contents (p. 919): Advantages of soy oil.
Symposium on soy derivatives for human use will be held
at the Northern Regional Research Laboratory on Sept. 1315. A symposium on soy oil has been organized in Tehran,
Iran, on April 4-5 by the Soybean Council of America.
Whey (Le petit-lait de soja), the filtrate obtained from the
curds precipitated by the acid, left over when one isolates
the protein from soybeans (isole de la protéine de soja). Soy
flours.
Page 920: Soy macaroni. Soy noodles (nouilles). Soy
bread. Neutralization of soy oil to make soaps.
Efforts in Paraguay (the government wants to develop
soya cultivation; the crop was first introduced in 1920
by Prof. Ciancio, who was returning from a stay at the
University of Naples, Italy, where he had studied the
biological value of soy protein with Prof. Filippo Botazzi.
From 1936 on some 161 ha of soya were growing in
Paraguay of four varieties: Mammoth, Hollybrook, Shanghai,
and Pekin. By crossing the two best {90% Mammoth and
10% Hollybrook} a new variety was created named Soja
Paraguaya).
The soy oil market in Spain. Fertilizing soybeans in
Arkansas. Autoxidation of soy oil.
A large photo shows a ship discharging barrels of soy oil
at the port of Cadix [Cadiz, Andalusia, southwestern Spain].
6064. Parker, M.B.; Harris, H.B. 1962. Soybean response
to molybdenum and lime and the relationship between yield
and chemical composition. Agronomy Journal 54(6):480-83.

Nov/Dec. [15 ref]
Address: 1. Asst. Agronomist, Georgia Mountain Exp.
Station, Blairsville, GA; 2. Asst. Agronomist, Georgia Exp.
Station.
6065. Smith, P.E. 1962. Registration of Crop Varieties:
Registration of Henry (No. 34), Madison (No. 35), and Ross
(No. 36) soybeans. Crop Science 2(6):530-34. Nov/Dec. See
p. 534.
Address: Prof., Ohio Agric. Exp. Station and Ohio State
Univ.
6066. Steinkraus, K.H.; Hand, D.B.; Hackler, L.R.; Van
Buren, J.P. 1962. Research on soybean products of improved
nutritional value. Farm Research (New York Agricultural
Experiment Station) 28(4):4-5. Dec.
• Summary: Discusses soymilk and tempeh. As a result of
studies at Geneva, the yield of soybean solids for soymilk
production has increased from 65 to 90 percent.” Photos
show: (1) Two men pouring soymilk from a large metal
vat into a cooker, in the Cornell “pilot plant process for
producing soymilk. (2) Small packets of tempeh wrapped in
banana leaves on a round woven bamboo tray in Indonesia.
Address: Dep. of Food Science and Technology, Geneva,
New York.
6067. USDA Agricultural Research Service. 1962. Edible
soybean oil. A list of publications and patents, 1936-1961.
Northern Regional Research Laboratory. ARS-71-25. 15 p.
Dec. Plus updates to 1962 (2 p.). Supersedes ARS-71-5. [150
ref]
• Summary: The updates are ARS-71-25-1. Published Jan.
1963 for the year 1962, 2 p. with 10 references. Address:
Northern Regional Research Lab., Peoria, Illinois.
6068. USDA ARS. 1962. Composition of oilseeds. A list
of publications, 1936-1961. Northern Regional Research
Laboratory. USDA Agricultural Research Service. ARS-7123. 17 p. Dec. Plus updates to 1968 (10 p.). [270 ref]
• Summary: The updates are ARS-71-23-1. Published Jan.
1963 for the year 1962, 3 p. with 17 references. ARS-7123-2. Published Feb. 1964 for the year 1963, 2 p. with 16
references. ARS-71-23-3. Published Feb. 1965 for the year
1964, 4 p. with 29 references. ARS-71-23-4. Published Feb.
1966 for the year 1965, 4 p. with 27 references. Address:
Northern Regional Research Lab., Peoria, Illinois.
6069. USDA ARS. 1962. Processing oilseeds, oil, and meal.
A list of publications and patents, 1936-1961. Northern
Regional Research Laboratory. USDA Agricultural Research
Service. ARS-71-24. 11 p. Dec. Plus updates to 1966 (6 p.).
[150 ref]
• Summary: The updates are ARS-71-24-1. Published Jan.
1963 for the year 1962, 1 p. with 3 references. ARS-71-
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24-2. Published Feb. 1964 for the year 1963, 1 p. with 3
references. ARS-71-24-3. Published Feb. 1965 for the year
1964, 1 p. with 4 references. ARS-71-24-4. Published Feb.
1966 for the year 1965, 2 p. with 6 references. Address:
Northern Regional Research Lab., Peoria, Illinois.
6070. USDA ARS. 1962. Edible soybean protein products.
A list of publications and patents, 1936-1961. Northern
Regional Research Laboratory. USDA Agricultural Research
Service ARS-71-26. 9 p. Dec. Plus updates to 1966 (8 p.).
[150 ref]
• Summary: The updates are ARS-71-26-1. Published Jan.
1963 for the year 1962, 2 p. with 11 references. ARS-7126-2. Published Feb. 1964 for the year 1963, 2 p. with 8
references. ARS-71-26-3. Published Feb. 1965 for the year
1964, 2 p. with 14 references. ARS-71-26-4. Published Feb.
1966 for the year 1965, 2 p. with 10 references. Address:
Northern Regional Research Lab., Peoria, Illinois.
6071. USDA ARS. 1962. Chemically modified oil products
and industrial uses. A list of publications and patents, 19361961. Northern Regional Research Laboratory. USDA
Agricultural Research Service. ARS-71-27. 22 p. Dec. Plus
updates to 1969 (19 p.). [390 ref]
• Summary: The updates are ARS-71-27-1. Published Jan.
1963 for the year 1962, 4 p. with 28 references. ARS-7127-2. Published Feb. 1964 for the year 1963, 4 p. with 29
references. ARS-71-27-3. Published Feb. 1965 for the year
1964, 3 p. with 19 references. ARS-71-27-4. Published
Feb. 1966 for the year 1965, 6 p. with 41 references. ARS71-27-7. Published Jan. 1969 for the year 1968, 4 p. with
29 references. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6072. USDA ARS. 1962. Industrial uses of proteins. A list
of publications and patents, 1936-1961. Northern Regional
Research Laboratory. USDA Agricultural Research Service.
ARS-71-28. 11 p. Dec. Plus updates to 1966 (3 p.). [120 ref]
• Summary: The updates are ARS-71-28-1. Published Jan.
1963 for the year 1962, 1 p. with 1 reference. ARS-71-28-2.
Published Feb. 1964 for the year 1963, 1 p. with 1 reference.
ARS-71-28-3. Published Feb. 1966 for the year 1965, 2 p.
with 5 references. Address: Northern Regional Research
Lab., Peoria, Illinois.
6073. USDA ARS. 1962. Review articles on oilseed crops
research. A list of publications and patents, 1936-1961.
Northern Regional Research Laboratory. USDA Agricultural
Research Service. ARS-71-29. 9 p. Dec. Plus updates to 1966
(5 p.). [110 ref]
• Summary: The updates are ARS-71-29-1. Published Jan.
1963 for the year 1962, 1 p. with 4 references. ARS-7129-2. Published Feb. 1964 for the year 1963, 2 p. with 12
references. ARS-71-29-3. Published Feb. 1965 for the year

1964, 1 p. with 2 references. ARS-71-29-4. Published Feb.
1966 for the year 1965, 2 p. with 6 references. Address:
Northern Regional Research Lab., Peoria, Illinois.
6074. Yearbook of Agriculture (USDA). 1962. After a
hundred years. 688 p. For the year 1962. [100 ref]
• Summary: This Yearbook was published on 15 May
1962, the 100th birthday of the USDA. The 108 brief
chapters by 148 experts, replete with 706 photos, describe
a century’s development in the breeding of plants and
animals, control of insects, conservation of land and forests,
marketing and economics, home economics, technology,
and communications. It explores the backgrounds of today’s
agricultural revolution. The yearbook is the latest of a series
that dates from 1949.
6075. Carle, W.F. 1962. Cooperative pooling of soybeans
under the new support price regulations. American
Cooperation 1962. p. 326-30.
• Summary: A brief history of the Arkansas Grain
Corporation makes it easier to understand how and why it
utilizes the soybean price support program. “The Arkansas
Grain Corporation is a sister organization to the Arkansas
Rice Growers Cooperative Association which has been
processing and marketing rice for its members on a
cooperative basis since 1921.” The Arkansas Rice Growers
Cooperative Association expanded rapidly during the period
from 1945 to 1955 when farmers began harvesting their rice
using combines, and the need for grain driers developed.
During that time 13 “Affiliated Rice Drying Cooperatives”
were constructed in the rice-growing sections of Arkansas.
“The number of acres planted to rice were reduced
substantially when rice acreage allotments were put into
effect. Many of these acres as well as well as acres from
newly-cleared land were then planted to soybeans. In
addition, acres from cotton and small grains were diverted
to soybean production. The rapid increase in soybean
production made it necessary to consider additional
facilities to receive, dry, clean, and store the crop. Members
of The Arkansas Rice Growers Cooperative Association
met to discuss the problems, and in 1958 the Hazen and
Weiner affiliates constructed soybean storage. Since that
time, soybean storage and handling facilities have been
constructed at 14 other locations.”
“In 1960 the Arkansas Grain Corporation constructed
a 1,000 ton (33,000 bushel) per day soybean solvent
extraction plant at Stuttgart, Arkansas. Except when shut
down for maintenance and repairs, that plant has operated
continuously since the last part of October 1960.”
“Prior to 1961 only the rice, cotton, dry beans, peanuts,
and tobacco cooperatives were permitted to put commodities
under price support loans or purchase agreements for their
members. During 1961, the U.S.D.A. agreed to extend price
support privileges to associations of soybean producers
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who qualified under regulations issued by the Department.
Arkansas Grain Corporation made a formal application on
September 25, 1961, and were approved as a Cooperative
Marketing Association eligible for price supports under the
1961-Crop Soybean Price Support Program Regulations.”
Financial details of crop payments are then given.
Note: This is the earliest document seen (March 2008)
that mentions the “Arkansas Grain Corporation,” which was
later renamed Riceland Foods. Address: Manager, Soybean
Div., Arkansas Grain Corp., Stuttgart, AR.
6076. Chorney, W.; Scully, N.J.; Dutton, H.J. 1962.
Radiation effects of carbon-14 and tritium on growth of
soybean. Northern Utilization Research and Development
Division (USDA), Publication No. UAC-6360. 24 p. *
Address: Agronne National Lab., Illinois.
6077. Shibasaki, Kazuo; Hesseltine, C.W. 1962. [Miso–I.
Preparation of soybeans for fermentation]. Soybean Res.
Technol. No. 15. p. 1-14. [Jap]*
Address: Northern Regional Research Lab., Peoria, Illinois.
6078. Shibasaki, Kazuo; Hesseltine, C.W. 1962. [Miso. II.
Fermentation]. Soybean Res. Technol. No. 16. p. 1-12. [Jap]*
Address: Northern Regional Research Lab., Peoria, Illinois.
6079. Cartter, Jackson L.; Hartwig, Edgar E. 1962. The
management of soybeans. Advances in Agronomy 14:359412. [174 ref]
• Summary: Contents: I. Introduction: World production
(958,275,000 bushels in 1960), United States production
trends, utilization (processing to obtain oil and meal, hay
and green manure). II. Soil and climatic adaptation: Areas of
production in the United States, soil requirements, climatic
adaptation (effect of temperature on plant growth, effect of
temperature on composition of seed, effect of light on plant
growth, effect of photoperiod on flowering and maturity,
effect of soil moisture on growth). III. Time of planting and
varietal adaptation: Effect on plant characters (maturity,
plant height, lodging, seed quality, size of seed, seed yield),
effect on composition of the seed. IV. Planting methods and
equipment: Seedbed preparation (conventional, minimum
tillage, deep tillage), row width and planting rate (row width,
planting rate), double cropping (after fall-sown grain crops,
after peas), special methods of planting, types of equipment.
V. Rotation practices and erosion control: Effect on
soybean yields, effect on the following crop, effect on weed
population, soil residues from herbicides, erosion control.
VI. Weed control: Effect of planting time on plant growth
and weed competition, methods of cultivation, chemical
weed control (pre-emergence herbicides, post-emergence
herbicides). VII. Seed quality and seed treatment: Factors
affecting seed quality and germination, seed treatment. VIII.
Nutrient requirements: Nitrogen requirements and nodulation

(effectiveness of nodulation as a source of nitrogen, methods
of inoculation, survival of bacteria in the soil, effect of seed
treatment on inoculation, effect of nitrogen applications),
liming and pH levels (pH and plant development, calcium
and magnesium requirements), phosphorus, potassium,
trace elements, fertilizer practices and recommendations.
IX. Water requirements and utilization: Water needs in
relation to plant growth and development, irrigation and
soil management. X. Growth-regulating chemicals. XI.
Harvesting: When to harvest, harvesting methods. XII. Seed
storage. XIII. Discussion. The USA now produces about 57%
of the world’s soybeans, followed by China (PRC; about
33%), Indonesia, Japan, Korea, USSR, Brazil, and Canada,
in that order. By 1920, U.S. production was 3,000,000
bushels and the leading states were North Carolina, Virginia,
Alabama, Missouri, and Kentucky–North Carolina producing
55% of the total. By 1931, the center of production had
shifted to the North Central States, where it is at present.
Address: 1. United States Regional Soybean Lab., Urbana,
Illinois; 2. Stoneville, Mississippi.
6080. Hand, D.B.; Steinkraus, K.H.; VanBuren, J.P.; Hackler,
L.R.; Rawi, I. el; Pallesen, H.R. 1962. Pilot plant studies on
soy milk. In: USDA Northern Regional Research Laboratory,
ed. 1962. Proceedings of Conference on Soybean Products
for Protein in Human Foods. Peoria, IL: USDA NRRL. iii +
242 p. See p. 157-65.
• Summary: Contents: Interrelation of soybean fractions.
Procedure for pilot-plant production of full-fat soy milk
fractions. Indices of quality in relation to processing
conditions. Nutritional assessment. Conclusions. Pilotplant equipment for soybean milk line: Lists 17 pieces of
equipment. Address: Dep. of Food Science and Technology,
New York State Agric. Exp. Station, Cornell Univ., Geneva,
NY.
6081. Hesseltine, C.W. 1962. Research at Northern
Regional Research Laboratory on fermented foods. In:
USDA Northern Regional Research Laboratory, ed. 1962.
Proceedings of Conference on Soybean Products for Protein
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See
p. 74-82. [9 ref]
• Summary: “Three types of fermented foods have been
investigated at the Northern Regional Research Laboratory,
namely, soya sauce, miso, and tempeh. The first was studied
shortly after World War II and the others have been studied
within the last 2 or 3 years. The three fermentations have in
common a mold fermentation of soybeans, with the soybeans
being altered by the enzymes produced microbiologically.”
“A third fermentation of soybeans which we have
studied most recently is the Indonesian fermented soybean
food called tempeh or tempe. We were fortunate in having
Mr. Ko Swan Djien from the Laboratory of Microbiology,
Institute of Technology, Bandung [Java, Indonesia], spend
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part of last year with us in the study of this fermentation.
Since he was acquainted with this food and we had cultures
available, we began with a study of the pure culture
fermentation paralleling the actual process carried out in
Indonesia. The flowsheet [flow sheet] of the process on a
laboratory scale shown in Figure 4 is as follows:” Each step
is described. The mold culture used is Rhizopus sp. NRRL
2710.
Note: This is the earliest document seen (Oct. 2011) that
mentions the Rhizopus strain “NRRL 2710.” Address: Head,
ARS Culture Collection Investigations, Fermentation Lab.,
Northern Utilization R&D Div., Peoria, Illinois.
6082. Hilbert, G.E. 1962. Foreign research program of U.S.
Department of Agriculture on soybean protein products
under Public Law 480. In: USDA Northern Regional
Research Laboratory, ed. 1962. Proceedings of Conference
on Soybean Products for Protein in Human Foods. Peoria,
IL: USDA NRRL. iii + 242 p. See p. 93-98.
• Summary: “For many years, the Department was financing
with dollars a farm research program abroad.”
“A considerable expansion of our foreign research
program was effected a few years ago under Public Law 480.
This program of research is financed with foreign currency
accruing to the United States from the sale of surplus
agricultural commodities, and, in a sense, trades surpluses
for research results. Research in the field of economics,
forestry, farm, marketing and utilization is carried out under
this program. Projects are selected for financing which are of
direct interest to the United States and also of interest to the
foreign country.
“At the present time, 195 grants or research agreements
have been executed in 20 countries in Europe, Asia, and
Latin America. Funds are available to initiate programs
in an additional 6 countries. Proposals from most of these
countries are being processed at the present time. The annual
cost of the grants already executed amounts to about the
equivalent of $2-2½ million in foreign currency annually.
Substantial funds are available for the expansion of this
program.
“The Public Law 480 foreign research program is
being administered by the Foreign Research and Technical
Programs Division, Agricultural Research Service, U.S.
Department of Agriculture, in Washington. A regional office
has been established in Rome, Italy, to negotiate the costs of
grants and administratively supervise the program in Europe
and the Near East. A regional office has been established in
New Delhi, India, also, to carry out the same functions in the
Far East.
“The technical phases of the program–that is, the
approval of projects on which grants are executed and
the review of progress reports–are handled by the various
research divisions in the Department. For example, all
projects on the utilization of soybeans fall under our

Northern Utilization Research and Development Division.
All those dealing with the nutritional aspects of soybeans
as a food are under the jurisdiction of the Institute of Home
Economics.
“Ideas for new research projects may come from within
the Department, from research organizations abroad, from
our Research and Marketing Advisory Committees, from
national commodity organizations, or from the processing
industry. We are indebted to The Soybean Council of
America for the interest it has taken in developing our
research program on soybeans abroad. The Council has
stimulated many foreign research groups to submit projects
on improving uses for soybeans. It has brought to our
attention, also, important problems on soybeans that need
attention.
“In developing a program on soybeans we have been
faced with the problem that most countries in which we have
funds have had practically no knowledge or experience on
the uses of soybeans, and have conducted very little research
on their utilization. The opportunity has been very limited
for financing research on the utilization of soybeans in
laboratories with background experience on its products.
“Fortunately, the activities of UNICEF and FAO, on
increasing the protein level of the diet in the developing
areas of the world, and the powerful market development
program of The Soybean Council of America, have
stimulated great interest in many countries on the usage of
soy products in the diet. These efforts have facilitated the
development of our research program on soy products.
“As the primary emphasis of this conference is on
soybean products for protein in human foods, the research
work we are financing on soybean oil and fatty acids will
not be discussed here. My talk will cover only those projects
dealing with soybean proteinaceous foods, and with minor
components in soy flour or soybean products which may
affect their food value. A dozen or more projects of this kind,
in half a dozen countries, are underway or will be shortly.
“At the National Institute of Nutrition in Rome,
Italy, we have executed a grant with Professor Visco to
finance research on the use of soybean protein products as
supplements to wheat flour production of pasta, such as
spaghetti and macaroni. The southern part of Italy depends
to a large extent upon cereal grains as the main staple of
the diet. Raising the protein level and quality of the diet
in Italy could be done readily by increasing the protein
content of pasta with soy protein products. Professor Visco
has set as his objective an increase of 10 percent in the soy
protein content of pasta. He believes this amount of soy
protein in pasta would provide all the essential amino acids
necessary for good nutrition. The Institute has produced
pasta containing 10 percent by weight of soy protein. Pasta
containing the type of commercial soy protein used was
unaltered in cooking quality, but had a slight gray cast and
slight change in flavor. The effect of lowering the content
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of soy protein on color and flavor of pasta is now being
investigated. The effect of other sources of commercial
soy protein on color and flavor will be studied, also.
Professor Visco is interested in following up these studies
by conducting nutritional investigations on groups of school
children, using pasta fortified with soy protein.
“In Japan, we are negotiating a grant with the Food
Research Institute, in Tokyo, for research on dried tofu.
Fresh tofu is the most important soybean food in Japan. On
a dry basis, its protein content ranges from 50 to 60 percent,
and fat content from 21 to 50 percent. It has a bland flavor.
It is eaten as such usually with soy sauce. Slabs are deepfat fried [tofu], also, forming an envelope which is stuffed
with hot rice. Fresh tofu is made in thousands of small
plants, many of them family-run operations. Fresh tofu has a
relatively short storage life comparable to that of fresh milk.
Dried tofu, which is a spongelike product, has come into
production in recent years. It has a shelf life of 6 months or
longer. However, the product is inferior to the fresh product
in overall eating quality.
“Under the grant to be carried out at the Food Research
Institute there will be studied the varietal effect of soybeans,
and variation of processing conditions on the physical
characteristics and flavor of dried tofu. Fresh and dried
tofu have promise in supplementing the diet in the protein
deficient areas of the world.
Miso is another important soybean food used in
Japan. It is produced by the fermentation of soybeans
with Aspergillus oryzae. The most popular use of miso in
Japan is in soup. Miso soup plays an important part in the
standard Japanese breakfast. Because of uneven uptake of
water, not all varieties of soybeans can be used, or only with
difficulty, in the traditional Japanese process for making
miso. Most Japanese and Chinese varieties of soybeans
are better than most American varieties. In preliminary
experiments conducted at the Northern Utilization Research
and Development Division, in cooperation with two Japanese
miso experts, it was found that dehulled soybeans or soybean
grits absorbed water uniformly and yielded excellent miso.
Now we are interested in following up these studies on
a pilot-plant scale using different varieties of soybeans,
and carrying out the fermentation under various Japanese
environmental conditions. A grant on this project is being
negotiated with the Central Miso Institute.
“As it is produced at the present time, miso has a
relatively high salt content. Salt is used in the process to
control the microbiological population. Dr. Gyorgy informs
me that miso with a greatly reduced salt content might make
it more suitable for feeding infants and young children. The
development of procedures for producing miso containing
very little salt might broaden its usefulness.” Continued.
Address: Director, Foreign Research and Technical Programs
Div., USDA, Agricultural Research Service, Washington 25,
DC.

6083. Hilbert, G.E. 1962. Foreign research program of U.S.
Department of Agriculture on soybean protein products
under Public Law 480 (Continued–Document part II). In:
USDA Northern Regional Research Laboratory, ed. 1962.
Proceedings of Conference on Soybean Products for Protein
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See
p. 93-98.
• Summary: (Continued): A related project on miso is under
consideration in Israel. This is based upon producing a misotype product from controlled amounts of oil ranging from
none to that originally present in the bean. Japanese miso
contains all the oil present in the bean.
“We are negotiating one other project with the Food
Research Institute in Tokyo. This project deals with
the development of procedures for producing a yogurttype product from soy milk, and obtaining information
on the changes that occur in the soybean components
in the transformation. It is planned to have cooperative
investigations on the nutritional value of the fermented soy
milk conducted at the Institute of Nutrition Research under
Dr. Arimoto. Although soy milk has been used for many
years in the Orient as an infant food, the expansion of its use
has been very slow, particularly in the underdeveloped areas
of the world. At times, difficulties have been encountered
in its large-scale production due either to lack of technical
knowledge or to inadequate control methods. Soy milk may
cause diarrhea or flatulence in some infants.
“It is possible that fermented soy milk may have
advantages over soy milk. One potential advantage of
fermented soy milk is that the acid may destroy undesirable
microorganisms that too often occur under unsanitary
conditions in underdeveloped areas of the world. The
widespread use of yogurt in the original primitive areas
of Northeastern Europe and Northern Asia may well have
resulted from the comparatively greater safeness and stability
of this product over milk. At the present time, 45 percent
of all milk consumed in the USSR is in the form of yogurt,
attesting its popularity and the fact that a taste for it can
be acquired. Nutritional studies conducted in Europe have
shown that yogurt is a highly nutritious product, and that
digestibility is increased during the fermentation. Likewise,
the fermentation of soy milk may lead to an improvement in
its food value. At any rate, our hopes are high on this project.
“Fermented proteinaceous foods are produced and used
in Indonesia. Three types are tempeh, ontjom, and ragi.
Tempeh was just discussed by Dr. Steinkraus. Onjom is made
by fermentation of peanut press cake with molds, probably
the genus Neurospora. It is a popular food in West Java. Ragi
is produced by a yeast-mold fermentation of rice flour and
sugar. Little is known about the micro organisms effecting
this fermentation. Ragi is not served as food. It is used in
recipes for the preparation of other foods.
“More information on the microorganisms used in
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the fermentations to produce ontjom and ragi, and on the
composition of these products, is needed. Similar types
of products might be produced using other raw materials
abundant in other underdeveloped countries. Knowledge
on the quality of protein produced would be helpful in
determining the usefulness of such products in upgrading the
protein level of the diet.
“A grant is being negotiated with the Bandung Institute
of Technology, Indonesia, on the isolation of pure cultures
of microorganisms present in tempeh, ontjom, ragi, and
other Indonesian fermented foods produced by different
manufacturers in different parts of Java, as well as other
islands of Indonesia. Variations of species used by different
manufacturers and in different regions for the same type of
food fermentation will be investigated under this grant also.
“Studies will be made of the chemical changes and
physical transformations brought about by the pure cultures.
This will involve an investigation of the products produced
in the fermentations including the proteins elaborated in all
except the tempeh fermentation which already is receiving
a great deal of attention. Pure cultures of the isolated
microorganisms will be studied further and characterized
at the Northern Utilization Research and Development
Division.
“A number of grants on soybean protein have been
executed or are being negotiated with research institutes in
Israel.
“One of these deals with the effect of processing
conditions on the yield and quality of isolated protein.
This grant is being negotiated with Professor Zimmerman,
of the Israel Institute of Technology. A great deal of work
has been done in the United States and Japan on the
commercialization of soy products. Large quantities are
being produced, and some are being used for food purposes.
However, there is need for more information on processing
and drying of soy proteins, and the effect of processing
conditions on flavor and nutritive value. This is the kind of
research to be carried out in Dr. Zimmerman’s laboratory.
Also, he will study the flavor and acceptability of isolated
soy protein when used in various Israeli-type foods. The
effect of processing on the nutritive value of isolated soy
protein will be determined by animal feeding tests.
“Although much information has been obtained by
Dr. Allan K. Smith and others in the United States on the
physical and chemical properties of soy protein, little is
known about the complexes of protein in the bean or in
the meal. There has been neglected the problem of protein
complexes in the native state or formed in soybean oil meal
processing operations. Whether protein-phytate complexes
exist in the bean or result from interaction during processing
operations is unknown. No information is available as to
whether nucleoproteins, lipoproteins, and mucoproteins
exist in soybeans. we have no knowledge, either, as to
the interaction with protein of pigments, metal ions, and

carbohydrates during processing of the beans.
“However, these changes affect the color, flavor, and
(in view of the sensitivity of lysine) the nutritive value of
the protein. This problem on the chemical, physical, and
biochemical properties of protein complexes in soybeans
will be studied under a grant which is being negotiated with
Dr. Katchalski at the Weizmann Institute of Science. Dr.
Katchalski’s team has a worldwide reputation for the fine
work they have done on the structure and modification of
proteins. It is an ideal group to investigate this difficult and
very important problem, the solution of which may lead
to the enhancement of the food value of soy flour and soy
protein.
“A grant is being negotiated with Dr. Guggenheim,
at Hebrew University, on the development and biological
evaluation of protein-rich foods from vegetable sources.
Various mixtures of cereals with combinations of soya,
sesame, sunflower, and chick peas will be studied. The
nutritive value of different combinations of proteins will be
assessed on growing rats. In vitro methods of measuring the
essential amino acids will be made, also, and compared with
levels of amino acids present in the blood of the portal veins
of rats following a protein meal. Nutritional evaluation of
the protein mixtures on humans will be carried out at a later
stage.
“There has been a real need for the development of a
rapid chemical method for measuring the biological value
of proteins. Such a test would be very helpful in measuring
change in nutritive value of proteins, including soy protein or
flour, during processing and on storage. we are financing two
studies on the development of such a method. One line of
work is being carried out at the Israel Institute of Technology
under Dr. Zimmerman, and the other at the University of
Cambridge, England, under Dr. K.J. Carpenter.
“We are financing three basic investigations on
certain minor components of soybeans which may
affect the nutritive value of soy products. One of these
is a comprehensive study of the simple sugar and
oligosaccharides in soybeans. This work is being done at
the University of Caen, France. Another investigation deals
with a detailed study of the polysaccharides of soybeans,
and is being carried out at the University of Edinburgh,
Scotland, under Professor Hirst. The third deals with the
isolation and characterization of saponins in soybeans and
various processed soy products. This study also will include
the exploration of methods for inactivating saponins in
the processing of soybeans. This work is being done by
Professor Bondi, Hebrew University, Israel.
“In this discussion I have summarized, briefly, the
various lines of activity we are sponsoring abroad under
Public Law 480 on soy protein and proteinaceous soy foods,
and related investigations affecting the food value of soy
products. It is hoped these investigations in countries where
no work on soybeans has been done previously will stimulate
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additional research on soybeans, and lead to an increased
recognition of the importance of soy products in the diet.
It is believed these investigations will provide information
that should be helpful in guiding efforts to upgrade the diet
in protein deficient areas of the world.” Address: Director,
Foreign Research and Technical Programs Div., USDA,
Agricultural Research Service, Washington 25, DC.

indication of how these were distributed between the two
treatments was given. The mutations involved leaf color,
stem size, flower color, internode length, sterility, maturity,
and leaf texture, shape, and pubescence. Seven plants
showing a marked increase in vigor over normal plants were
also observed.” Address: 1. USDA, Beltsville, Maryland; 2.
United States Regional Soybean Lab., Urbana, Illinois.

6084. Hougen, Volorus H. 1962. Activities of the Foreign
Agricultural Service in developing markets for U.S. soybeans
and soybean products. In: USDA Northern Regional
Research Laboratory, ed. 1962. Proceedings of Conference
on Soybean Products for Protein in Human Foods. Peoria,
IL: USDA NRRL. iii + 242 p. See p. 38-41.
• Summary: Over 100 trade fair exhibits have been held in
the last 5 years. These have been seen by 45 million visitors
representing industry and consumers. Address: Chief,
Foreign Marketing Branch, Fats and Oils Div., Foreign
Agricultural Service, USDA, Washington 25, DC.

6086. Ohmura, Takao; Howell, Robert W. 1962. Respiration
of developing and germinating soybean seeds. Physiologia
Plantarum 15(2):341-50. [15 ref]
• Summary: Special attention was given to the influence
of seed coats on cotyledon respiration. “Seed coats of
developing seed consumed oxygen rapidly enough to
severely restrict oxygen supply to the cotyledons, thus
making internal conditions in the cotyledons essentially
anaerobic and favorable for fat synthesis.” Address: Dep. of
Agronomy, Univ. of Illinois, Urbana, and Crops Research
Div., ARS, USDA.

6085. Johnson, Herbert W.; Bernard, Richard L. 1962.
Soybean genetics and breeding. Advances in Agronomy
14:149-221. [161* ref]
• Summary: Contents: Introduction: Taxonomy, origin
and distribution. Reproduction: The flower, flowering
and seed formation, crossing. Genetics of qualitative
characters: Pigments, plant character, disease resistance,
physiological traits, deficiencies, linkage. Genetics of
quantitative characters: Linkage of genes conditioning
qualitative characters, type of genetic variability, heritability
of characters, correlations among characters, selection
indices, miscellaneous characteristics. Breeding: General
objectives, considerations in genotype evaluation, breeding
methods, species hybrids, induction of mutations, general
considerations of soybean breeding.
Section E, “Induction of mutations,” is an excellent
review of the literature on this subject. It begins: “Humphrey
(1951) studied plants from soybean seed that had been
subject to irradiation for different periods of time and
identified the treatments as ‘1000, 1500, 2500, and 3000
roentgen units of neutron irradiation.’ No effect from the
1000 r and 1500 r treatments was obtained in the first
generation following irradiation. Plants to seed subjected
to 2500 r and 3500 r treatments were markedly different
from normal plants. Young plants had a grayish appearance,
venation of the leaves was very coarse, and the leaves were
somewhat rugose. The plants later turned very dark green,
but the leaves remained rugose. Maturity was delayed
appreciably. The effects of the higher irradiation treatment
were notably greater than those of the 2500 r treatment.
“Only a few mutations were observed in the second
generation after the two lower irradiation treatments, but
228 mutant plants of 4200 were observed in the second
generation following the two higher treatments. No

6087. Rackis, Joseph J. 1962. Protein efficiency studies on
soybean meal and its fractions. In: USDA Northern Regional
Research Laboratory, ed. 1962. Proceedings of Conference
on Soybean Products for Protein in Human Foods. Peoria,
IL: USDA NRRL. iii + 242 p. See p. 110-19. [11 ref]
• Summary: Contents: Experimental results. Summary.
Literature cited. Address: Principal Chemist, Meal Products
Investigations, Oilseed Crops Lab., Northern Utilization
R&D Div., Peoria, Illinois.
6088. Smith, Allan K. 1962. Theories on improving the
nutritional value of soybean meal. In: USDA Northern
Regional Research Laboratory, ed. 1962. Proceedings of
Conference on Soybean Products for Protein in Human
Foods. Peoria, IL: USDA NRRL. iii + 242 p. See p. 101-09.
[19 ref]
• Summary: Contents: Cystine-methionine availability
theory. Amino-acid mutual supplementation. Trypsin
inhibitor and hemagglutinin. Summary. Address: Head,
Meal Products Investigations, Oilseed Crops Lab., Northern
Utilization R&D Div., Peoria, Illinois.
6089. Smith, Allan K. 1962. Problems involved in
increasing world-wide use of soybean products as foods:
Technical assistance in developing soybean markets. In:
USDA Northern Regional Research Laboratory, ed. 1962.
Proceedings of Conference on Soybean Products for Protein
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See
p. 214-16.
• Summary: “In Colombia the law requires the addition of
a small amount of soy flour to wheat flour. However, I have
been informed by a reliable correspondent that although
the wheat millers buy the soy flour as required by law, they
do not add it to the wheat flour because baking problems
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have not been solved.” Address: Head, Meal Products
Investigations, Oilseed Crops Lab., Northern Utilization
R&D Div., Peoria, Illinois.
6090. Smith, Richard K.; Fleming, Sophie P.; Betts,
Ronald E.; et al. comps. 1962. Agricultural statistics 1961.
Washington, DC: U.S. Government Printing Office. 624 p.
Index. 24 cm. For soybeans and soy products see p. 136-142,
150, 286, 289-90, 450, 452, 504.
• Summary: Page 140. Table 205. “Soybeans: Crushings,
and oil and meal stocks, production and foreign trade, United
States, 1950-1960.” Soybeans crushed rose from 251.990
million bushels in 1960 to 401.225 million bu in 1958.
Address: U.S. Dep. of Agriculture, Yearbook Statistical
Committee, Washington, DC.
6091. Steinkraus, K.H.; Hand, D.B.; Van Buren, J.P.;
Hackler, L.R. 1962. Pilot plant studies on tempeh. In:
USDA Northern Regional Research Laboratory, ed. 1962.
Proceedings of Conference on Soybean Products for Protein
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See
p. 83-92. [8 ref]
• Summary: Contents: Indonesian method of tempeh
production. Changes in soybeans fermented to tempeh:
General changes, changes in lipids, changes in
carbohydrates, changes in lysine and methionine, changes
of nutritive value of protein in tempeh, changes in vitamins
and other factors related to nutrition. Advantages of tempeh.
Problems in pilot plant production of tempeh. Fermentation
by the mold. Summary. Literature cited. Address: New York
State Agric. Exp. Station, Cornell Univ., Geneva, NY.
6092. Strayer, George M. 1962. Market development on
U.S. soybeans and soybean products. In: USDA Northern
Regional Research Laboratory, ed. 1962. Proceedings of
Conference on Soybean Products for Protein in Human
Foods. Peoria, IL: USDA NRRL. iii + 242 p. See p. 29-37.
• Summary: “Among producers of major agricultural
products in the U.S. producers of soybeans are in a unique
position. Despite increases in production which are out of all
proportion to normal expectations the markets for the crop
have grown in approximate proportion to the production and
there have never yet been surpluses of a proportion to justify
classing the crop in the same surplus category with wheat,
corn, cotton, tobacco, and other major U.S. crops.”
As the production of soybeans in the United States
continued to grow during the postwar years it became
evident that we could produce in this country more soybeans
than we could consume advantageously. At the same time
it began to appear that other countries in the world might
adopt U.S. soybeans into their economies, and that we had
something which might offer potential export markets,
either in the form of bean or as oil, meal, flour, or other end
products.

“In 1949, I made my first trip overseas to explore
market possibilities. J.L. Cartter of the U.S. Regional
Laboratory at Urbana [Illinois] and I went into several of
the northern European countries to determine what the
soybean production potentials might be–and what our market
possibilities looked like. In 1952, I went back again and at
that time made a careful study of potentials in 10 European
countries. In 1954, I went back as a member of a Foreign
Trade Team sent by USDA to determine why we were losing
our foreign markets for U.S. farm products.
“During 1954, Public Law 480 was passed by Congress,
providing for the sale of U.S. surplus farm commodities for
foreign currencies, with a portion of the proceeds to be made
available to trade groups to enlarge and expand the markets
for U.S. agricultural commodities. Soybeans were not in
surplus, and were not made available for sale for foreign
currencies. However, this did not preclude use of money
accumulated from the sale of wheat, cotton, tobacco, butter,
lard, and other commodities from being used to sell soybeans
and/or soybean products.
“By the time P.L. 480 became operative a sizable group
of people in the soybean industry had become aware of
overseas market potentials for our products. We knew that
potential markets existed, and that it was our responsibility to
go after them. We decided to do just that.
“By 1955 Japan had become our largest single customer
for U.S. soybeans. We were hearing complaints on quality,
especially on foreign material content. Our varieties were
strange to them, our methods of mechanical handling not
understood and our grades and grading standards were
confusing. Japan appeared to be an even bigger potential
customer if we could help them solve some of the problems
of using our product.
“Recognizing the situation, the Agricultural Attaché in
Tokyo requested that the American Soybean Association,
representing the soybean producers, send someone to Japan
to work with the trade in that country. The Fats and Oils
Division of Foreign Agricultural Service concurred, and it
was my personal pleasure to spend 6½ weeks in Japan in
late 1955. Out of that visit came the organization of a joint
operational agency, called the Japanese-American Soybean
Institute. Mr. Shizuka Hayashi was employed as managing
director in early 1956, and since he will appear on this
program later I will not describe in detail that organization or
its operations.
“Since early 1956 the American Soybean Association,
in conjunction with Foreign Agricultural Service and five
Japanese trade groups has been operating this market
development project on soybeans in Japan. The major
activities have been in the field of education of the housewife
on the place of protein and edible oil in the diet of the
members of her family. Soybeans have been grown and used
in that country for centuries, but the intake of both protein
and oil were far below minimum standards, especially in
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the rural areas. Animal products were not available, and
would not become available in quantity in the foreseeable
future. Increased intake of protein and oil had to come from
vegetable sources. The Japanese consumer was familiar with
miso, tofu, shoyu, natto, kinako, and a long list of soybean
protein products, and also with soybean oil for a cooking and
salad oil. The services of trade organizations, governmental
and quasi-governmental agencies, prefectural governments,
and many other groups were enlisted. Throughout Japan
the story of soy products and their value to health were
repeated in a myriad of ways. Demonstrations, movies,
training schools, extension workers, nutritionists, mobile
demonstration buses, and a host of other avenues of approach
have been used. Millions of housewives have been told the
story in many ways and in many places.
“Results are the only true measurement of success or
failure in an endeavor of this type. In the 1955 crop year
U.S. exports of soybeans to Japan were 20,402,000 bushels.
In the 1959 crop year, the last on which export figures are
available, Japan’s imports of U.S. soybeans had increased
to 40.8 million bushels–every bushel sold for dollars. And
this increase came under very strict governmental currency
controls which greatly limited soybean imports into Japan.
At least partially as a result of the buildup of demand for
U.S. soybeans by foods manufacturers in Japan, created
by demand for soybean oil and soy protein products, the
Japanese government on July 1, 1961, for the first time since
World War II, placed soybeans on the Automatic Allocation
basis. It is our expectation that imports of U.S. soybeans
into Japan will increase materially above present levels as a
result of this action. In fact, at our recent American Soybean
Association convention Mr. Hayashi predicted a virtual
doubling of Japanese imports of U.S. soybeans in the next
decade.
“Our experiences in Japan demonstrated to us early
in the game that soybean markets could be expanded
by expanding consumption of products. Our Japanese
experience suggested that in many areas of the world
the job was an industry-wide job, rather than a job for
producers alone. We visualized that soybean handlers,
soybean processors, exporters of soybeans, exporters of
soybean oil and exporters of soybean meal all had a stake
in expanding our overseas markets. In 1956, I made an
intensive study of the potential markets for U.S. soybean
products in 10 European countries. As a result of this study
a series of committee sessions and industry conferences
were held, resulting in the formation of an industry-wide
nonprofit promotional organization, the Soybean Council
of America. Financed by a voluntary check-off on the basis
of bushelage or tonnage of soybeans crushed, handled or
exported, the Soybean Council of America, Inc. now has
active promotional programs launched in over 20 countries,
and has 15 overseas offices scattered from India to Denmark
to Peru, where staff members are stationed to do educational

and promotional work designed to increase the markets for
U.S. soybean products and soybeans. We recognize that in
those countries where processing facilities are located they
will buy soybeans and produce their own end products. We
also know that many countries have need for oil and not for
protein, and that other countries have adequate supplies of oil
but are badly in need of protein supplies. As representatives
of the U.S. soybean industry we consider it our function to
sell the products the buyer wants in the form in which he
desires them. Cooperation among producers and processors
of soybeans in the financing of the Soybean Council program
has been gratifying. The dollar expenses of the promotional
programs are borne by the U.S. soybean industry, and
through the cooperative program with Foreign Agricultural
Service of the U.S. Department of Agriculture, as will
be explained by Mr. Hougen, your next speaker, foreign
currency funds are made available in certain countries for
payment of market promotional and development expenses
within those countries...”
This talk continues for 2 more pages and contains 3
tables: (1) U.S. soybean production and usage by crop years
(Oct. 1 through Sept. 20) from 1924-25 to 1961-62. (2) U.S.
soybean oil exports 1951-52 to 1959-60. (3) U.S. soybean
meal exports 1950-51 to 1959-60. Address: Executive Vice
President and Secretary-Treasurer, American Soybean
Assoc., Hudson, Iowa.
6093. Thompson, Dave O. 1962. A history of fifty years of
cooperative extension service in Indiana. West Lafayette,
Indiana: Purdue Univ. 159 p. Illust. No index. 24 cm.
• Summary: The
title of this book is
confusing. The title
above is taken from
the cover. The correct
title, from the title
page, is “Fifty Years of
Extension”–not nearly
as descriptive.
Nevertheless,
this excellent, indepth history contains
a discussion of the
extension work of
George I. Christie,
W.C. Latta, Thomas
A. Coleman, Leroy
E. Hoffman, and
others. “In 1882, Prof.
William C. Latta, a
graduate of Michigan State, was employed as professor of
agriculture. It was rather difficult to teach a subject such as
agriculture in those days because there were no text books,
very little research had been done, and it was mostly a matter
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of opinions of successful farmers as to how certain things
should be done or what results might come from making
certain application.
“In 1887 Congress passed the Hatch Act which started
the Agricultural Experiment Stations. It was then possible
to carry out research and really get some facts that could be
taken to the farms of the state.
“In 1911, 50 years ago, the trustees of Purdue
University established an agricultural extension department.
The legislature made a very small appropriation for this
department, but it was the beginning formally of an
agricultural extension service. In the early days, the Farmers
Institute had used trains and short courses, and a great many
discussions had taken place on various phases of agriculture.
“Agricultural Extension is the largest adult education
program in the world. It is also the largest adult education
program in the State of Indiana.”
In 1906, Prof. W.I. Christie (who came to Purdue
in 1905) was named an associate in Purdue Agricultural
Extension. From 1907-1920, Christie was Superintendent
of Agricultural Education, and from 1920-1928 Director of
Agricultural Extension. All specialist extension work was
carried on under the auspices of the Experiment Station

until 1911, when a co-ordinated Department of Agricultural
Extension was created.
A table (p. 34) important Purdue extension firsts: 1889–
Farmers’ Institute–William C. Latta, specialist. 1905–Farm
Crops–G.I. Christie, specialist. 1909–Short Courses and
Exhibits. G.M. Frier, specialist.
In 1911, when the Extension Service was formally
started at Purdue, Prof. A.T. Wiancko was head of the Soils
and Crops Department.
Photos of the following men appear on various pages:
Christie, p. 9. Latta (photo shown here), p. 23, 33. M.O.
Pence, p. 32. Address: Purdue Univ., Indiana.
6094. Knoblauch, H.C.; Law, E.M.; Meyer, W.P.; Beecher,
B.F.; Nestler, R.B.; White, B.S., Jr. 1962? State agricultural
experiment stations: A history of research policy and
procedure. Washington, DC: U.S. Dep. of Agriculture. vi +
262 p. Undated. Subject index. Name index. 24 cm. [25+*
ref]
• Summary: Published to commemorate the 100th
anniversary of the Morrill Land-Grant Colleges Act of 1862.
Contents: Preface. 1. Agricultural science emerges.
2. European background for the station idea. 3. American
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beginnings. 4. The Hatch movement: Winning federal
support for the land-grant college station. 5. Association and
the administration of research. 6. Toward basic research:
The Adams Act. 7. The state stations and the Department
of Agriculture: Consultation and cooperation. 8. Publishing
results of research: Information, communication, and
public relations. 9. Organized self-appraisal: The project
system, improved procedures, and consolidated legislation.
10. Federal-grant programs in marketing research, 19401960. 11. Broadening the scope of investigation: Regional
approach to research problems. 12. Moving forward: The
stations as a force for progress.
Appendix: (a) Basic legislation authorizing
establishment of and Federal grant payments to agricultural
experiment stations. (b) USDA policy letters concerning
federal grant payments to State programs. (c) USDA
policy statements concerning Departmental organization
relations with experiment stations. (d) Some major policy
recommendations made by directors of agricultural
experiment stations.
6095. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. U.S. soybean sales to western Europe brisk in
‘62, will set record in ‘65. 1(1):6. Jan. 7.
• Summary: “Western Europe’s rising prosperity, reflected
in its expanded livestock and poultry industries, points to a
considerably larger market for U.S. soybeans and soybean
meal within the next few years.
“These increased shipments will be absorbed largely
by Western Europe’s rapidly growing mixed feeds industry.
Stimulated by consumer demand for meat, livestock
industries are increasing their numbers and improving the
rations of hogs, poultry, and cattle. Soybeans and soybean
meal, important to the quality and efficiency of mixed feeds,
will be needed in greater amounts. By 1965, the mixed feeds
industry is expected to produce 40 million metric tons of
mixed feed, as compared to 30 million in 1962.
“Potential buyers: The biggest boom is anticipated in
soybean meal exports. By 1965, Western Europe could be
taking nearly 1.5 million metric tons of U.S. soybean meal,
an increase of 85 percent over U.S. exports of 800,000 tons
in 1962. Our biggest potential customers for soybean meal
will be France, West Germany, the Netherlands, Belgium,
Spain, and Denmark.
“France’s growing poultry and hog industries, plus
the anticipated improvement in feeding practices, should
make that country the largest market for U.S. soybean meal
exports. France may be taking 400,000 tons of soybean meal
in 1965, as against 175,000 tons in 1962.
“West Germany and the Netherlands will remain good
customers for our meal, as their mixed feeds industries will
need 200,000 tons in 1965, 50,000 more than 1962 exports.
“Denmark’s crushing industry is operating at near
capacity. In 1962 Denmark took 75,000 tons of soybean

meal, and prospects are good that by 1965, it will double that
amount.
“Now in the process of revitalizing its poultry and
mixed feeds industry, Spain is expected to import 150,000 to
200,000 tons of soybean meal by 1965, most of it from the
United States. Imports in 1962 are expected to be well above
those of 1961, or about 50,000 tons.
“Belgium continues to be an important outlet for U.S.
soybean meal, and exports to that country may be expected
to expand from 90,000 tons in 1962 to 150,000 tons in 1965.
“The United Kingdom took only a small amount of U.S.
soybean meal in 1962 to supply its mixed feeds industry,
largest in Western Europe. Should the United Kingdom join
the Common Market, however, its present high tariff of 15
percent may be reduced, allowing the United States a bigger
share of the British market by 1965. Sales of soybean meal
to Italy have been good in the past few years, but will not
increase significantly if Italian crushers meet their goal of
producing enough meal domestically.
“Beans to gain too: Soybean exports will also enjoy
this growing European market, but because of the limited
demand for additional edible fats and oils, they will not
share the same boom as U.S. soybean meal. U.S. soybean
exports to Western Europe could increase 40 percent–from
90 million bushels in 1962 to nearly 125 million bushels in
1965. About half of the soybeans imported will be crushed
locally to supply meal to the mixed feeds industry. Volume
will vary from country to country, depending on the capacity
of the local crushing industry and the ability of the country to
market soybean oil in domestic and foreign markets.
“West Germany takes the largest amount of U.S.
soybeans–1 million tons last year–and is expected to take an
additional 200,000 by 1965. The Netherlands and Denmark,
now buying 350,000 tons each from the United States, will
probably buy 500,000 and 450,000 respectively by 1965. A
big jump is anticipated in Italian sales–from 300,000 tons to
500,000 by 1965. To be doubled are U.S. soybean exports to
Belgium, France, the United Kingdom, as crushing mills in
those countries improve.”
6096. Altschul, Aaron M.; Talluto, Katherine F.; Sharer,
Beatrice A. eds. 1963. Proceedings: Seed Protein
Conference. New Orleans, Louisiana: USDA Agricultural
Research Service. iv + 292 p. Held 21-23 Jan. 1963 at
Southern Utilization Research and Development Division
(USDA ARS), New Orleans, Louisiana. No index. 27 cm.
[100+ ref]
• Summary: There were 4 opening speeches, 9 sessions, and
25 papers. A luncheon program was followed by speakers.
An attendance list is provided. The main seed proteins
discussed are those from soybeans, peanuts, cottonseeds,
wheat, and hempseeds. Seven papers on soybeans are cited
separately. Near the back is a directory of participants. Aaron
Mayer Altschul was born in 1914.
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6097. Altschul, Aaron M. 1963. Seed proteins: A perspective.
In: A.M. Altschul, K.F. Talluto, and B.A. Sharer, eds. 1963.
Proceedings. Seed Protein Conference. New Orleans, LA:
USDA Agricultural Research Service. iv + 292 p. See p. 1720.
• Summary: This conference will not discuss the role of
proteins or of seed proteins in human and animal nutrition.
“If we are, however, to understand these proteins
and build a solid basis for dealing with them in whatever
application, we must understand them in the environment
wherein they exist, in the seed itself. This is where we
find them; from here we isolate them; the key to their
biochemistry lies in the understanding of the relationship
of the proteins to the other constituents and events in the
seed. Therefore, it was felt that more fruitful discussions
on the seed proteins could take, place in a framework of
protein chemistry and biochemistry, with the confidence that
associated disciplines would derive benefits from progress in
this area and would be in a better position to move ahead, as
the basic field itself advances.” Address: Southern Utilization
Research and Development Div. (USDA ARS), New
Orleans, Louisiana.
6098. Brandemuhl, William. 1963. Soybean history: Aspects
of Buddhist influence. Anthropology Dept., University of
Wisconsin, Madison. 15 p. Jan. Unpublished manuscript.
28 cm. Summarized as “Early Soybeans Were Spread by
Buddhists” in Soybean Digest, July 1963, p. 21. [52 ref]
• Summary: This research paper (which is not a thesis)
was prepared for Anthropology 150a, taught by Dr. R.J.
(Robert) Miller. Contents: Purpose of study. Method of
study. Botanical history: Naming the soybean, the Glycine
ussuriensis case, other genetic evidence, claim on the origin
of the soybean. Initial utilization. Botanical dissemination.
Soybean history–non-botanical: Legend, recorded Chinese
soybean history, concluding notes on soybean origin and
cultivation history. Buddhist influence on the development
of the soybean: Soysauce or shôyu, miso, tofu, natto, ancient
soybean food products, the soybean grows.
“Another principal concern of this paper is the Buddhist
connection to soybean development. The introduction
of soybeans, although an approximation at the very best,
coincides quite closely with the spread of Buddhism in
Japan. As shown later, Buddhism has a very close connection
with soybean history and in many product sectors of soybean
development, may have created or at least popularized them”
(p. 1).
“Contrary to the above statement I submit the following
data which I believe can easily be documented: 1. Emperor
Shen-nung is a mythical character (letter from Herbert W.
Johnson, Research Agronomist, USDA / ARS [Agricultural
Research Service] Crops Research Div., Beltsville,
Maryland, 30 Aug. 1962). 2. Emperor Shen-nung was a

legendary character who cannot be pinpointed to a date of
2838 B.C. (letter from Jung-pang Lo, Research Asst. Prof.,
Far Eastern and Russian Inst., Univ. of Washington, 6 Sept.
1962). 3. Shen-nung is a mythical ruler, never living at
the date attributed to him or at any other date (letter from
Edward H. Schaefer, Professor of Oriental Languages, Univ.
of California, Berkeley, 6 Sept. 1962). 4. A work attributed
to Shen-nung is called Shen nung pen Ts’ao Ching but since
it contains many Han Period facts (around the beginning of
the Christian era) it is believed to be a Post-Han work. This
work is first mentioned by T’ao Hung-ching (who edited it)
early in the 6th century A.D. (Jung-pang Lo). 5-6. The Pen
Ts’ao Kang Mu was written by L. Shih-chen (1518-1593) in
A.D. 1596 or 1597 (Jung-pang Lo, Schaefer)... 9. The word
‘Shiyu’ cannot be found in Chinese dictionaries. The name
for the soybean in China being ‘Ta-tou,’ meaning big bean
(Jung-pang Lo).”
“Concluding notes on soybean origin and cultivation
history: The Book of Poetry (Shih-ching) mentions boiling
shu (pulse) and the Erh-ya (a Chou period lexicon,
authorship attributed to Confucius or his disciples) mentions
Jung-shu. Kao yu, the commentator, remarked that the
Jung-shu (pulse of the Hu people) which was also known as
Ta-tou (the soybean). Jung was a term used by the Chinese
in the Chou period for the non-Chinese people of the North
and Ju was a term used by the Chinese people of the North
and West. This would seem to indicate that the soybean was
introduced to China from the non-Chinese people of the
North. Also supporting this is the Chou-shu by Hsi meng,
in which there is a reference to Shan-jung shu (pulse of the
Jung people of the mountains). A commentator explains that
the Shan-jung were tribes in the Northeast (Manchuria).
“The Kuang-Tzu contains a passage saying that after
Duke Huan of Chi (7 B.C.) defeated the Shan-jung the Jungshu came to be known throughout China. Chia su-hsieh (5
A.D.) in his book Ch’i-min Yao-shu (Ts’tung-shu Chi-ch’eng,
editor) quoted the Shen-nung pen Ts’ao as saying that Ta-tou
(the big bean) was the Hu-Tou (Hu peoples’ bean) which
Chang Ch’ien brought back from his exploration of central
Asia in the first century B.C., there being two varieties. In
the Han period both Ts’ui shih and Fansheng in their books
on farming techniques mention cultivation of the Ta-tou and
its use in famine relief. The Pen Ts’ao Kang Mu (1596),
mentioned earlier, has a long discourse on the medical
properties of the Ta-tou (Jung-pang Lo).”
“Buddhist influence on the development of the soybean:
Although references to the Buddhist influence on soybean
development are particularly sparse I believe Buddhism
deserves credit for initiating the spectacular expansion of
soybean utilization in Japan which triggered utilization in the
rest of the world. The Buddhist connection is certainly true
if oil utilization is excluded. Below lie the reasons for my
belief.
“Buddhism was introduced into Japan around 500-600
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A.D. (Bush 1959, p. 28-29). Among the priests the traditional
hate of flesh was present and agriculture of the field type
was encouraged by the government (Tezuka 1936, p. 13).
The introduction of soybeans fits well into this historical
development. The recent finding of soybean seed in Shôso In
(Japan) which was established in the Nara era for the storing
of legumes of that era that were introduced from China
(Nagata 1960, p. 97) proves as does the record of ceremony
and taxation system of the Nara era (Nagata, p. 75) that
soybeans did exist in Japan at that time.
“Soysauce or more properly shôyu, the now renowned
Japanese flavoring, is said to have originated during the
Chou dynasty (1134-246 B.C.) (Komiya 1955, p. 14) and
was introduced into Japan when Buddhism was being
established although not becoming popular until 1300 (Joya
1951, p. 31-33).
“Miso, soybean paste, is a much used breakfast and soup
dish in Japan that was introduced to Japan from China or
Korea (Horvath 1927, p. 83). It was definitely used by the
priests when they first entered Japan, in fact they popularized
it among their new vegetarian converts (Joya, p. 21-23).
“An ancient Chinese book states that the Philosopher
Hamintze, a prince of the Han dynasty, was the inventor of
Tofu or soybean curd (Horvath, p. 6) while another source
attributes the tofu innovation to the Chinese Philosopher
Whai Nain Tze (Piper & Morse 1923, p. 234). The
manufacture of soybean curd (tofu) was started in China
in 164 B.C. during Emperor Hwai Wen’s reign by Liu An,
duke of Hwai Nan. Liu An was a great friend of the Buddhist
monks and it seems quite likely that he made this bean curd
to provide a change or delicacy to break the monotony of the
monastic ration.” Note: Whai Nain = Huainan. Liu An was
the duke (tze) of Huainan. So all of these people are one and
the same person.
“Tofu was introduced into Japan from Korea for the first
time during the Toyotomi government (Horvath, p. 73) and
was undoubtedly introduced into Japan from China by the
Buddhists (Piper & Morse, p. 234) being used for their daily
food before it was generally used (Horvath, p. 73).
“The true Buddhist monk was carried through the period
of childhood growth on a rather heavy diet of bean curd
(Horvath, p. 17). Even the naming of soybean curd has its
esoteric connotations as the Classical Chinese name for tofu
is Li chi which probably means morning prayer (Horvath, p.
72).
“Natto, a sort of vegetable cheese prepared from
soybeans has long been used by the Buddhists and is now
used extensively by the Japanese (Piper & Morse, p. 224).
“Buddhism seems to have been a major reason for the
development of Japan for main soybean products. With
the existence of these products Japan opened the world
to soybeans.” Address: Univ. of Wisconsin, Madison,
Wisconsin.

6099. Lingle, John C.; Tiffin, L.O.; Brown, J.C. 1963. Iron
uptake-transport of soybeans as influenced by other cations.
Plant Physiology 38(1):71-76. Jan. [20 ref]
Address: Mineral Nutrition Lab. for Pioneering Research,
Agricultural Research Service, USDA, Beltsville, Maryland.
6100. Senti, F.R. 1963. Soybeans–Their future as a food and
feed crop. Soybean Digest. Jan. p. 16-20.
• Summary: “A thorough survey of the present and potential
markets for both the oil and meal fractions of the soybean.”
Discusses food uses of soybean oil, fats and oils used
in margarine (1946-61; graph), sources of high-protein
concentrates or livestock and poultry feeds (1937-61; graph),
polyunsaturated fatty acids in the U.S. diet, feed and food
uses of soybean meal, growth in oilseed meal consumption,
tofu, miso, tempeh, UNICEF’s clinical trial with soy
beverage for infants in Taiwan, Public Law 480 and soya.
To date 12 projects sponsored by the NRRL and funded by
P.L. 480 on various food aspects of soybean utilization have
been activated in Italy, Spain, Scotland, Finland, Israel, and
Poland.
Figure 1, “Fats and oils used in shortening (1946-61)” is
a graph showing that in 1945, soybean oil was the main oil
used, followed by cottonseed oil, with animal fats a distant
third. In 1961 soybean oil is still the leader (47.6% of total
fats used), followed by animal fats (33.3%), then cottonseed
oil (16.7%).
Figure 2 is a graph showing that per capita consumption
of liquid edible oils increased from about 6.2 lb in 1945 to
11.2 lb in 1961.
Figure 3, “Fats and oils used in margarine (1946-1961)”
is a graph showing the total increasing from about 450
million lb in 1946 to about 1,350 million lb in 1961. In 1946
soybean oil and cottonseed oil each accounted for about 50%
of the total oil. In 1961 soy oil accounted for about 78% of
the total, followed by cottonseed oil and corn oil. Address:
Director, Northern Regional Research Lab., Peoria, Illinois.
6101. Soybean Digest. 1963. Brazilians study soy [at the
Northern Utilization Laboratory in Peoria, Illinois]. Jan. p.
24.
• Summary: The three Brazilian scientists, Dr. Alcides
Martinelli, Filho (Junior), Dr. Rudolpho de Camargo, and
Dr. Helcio Falanghe, are from the University of Sao Paulo,
Piracicaba, Brazil. At the Northern Utilization Laboratory
in Peoria, Illinois, Martinelli is investigating the use of
plastic fermentation packages in making tempeh. Camargo
is studying the activity of enzymes in tempeh fermentation,
and a factor that can interfere with the fermentation. Both
are working under the supervision of Dr. C.W. Hesseltine.
Falanghe is doing chemical research under Dr. J.J. Rackis to
isolate this inhibitory factor. The work is supported in part by
UNICEF.
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6102. Soybean Digest. 1963. Spain acts to liberalize soybean
imports: World fats and oils. Jan. p. 14.
• Summary: “Spain: The Spanish Official State Bulletin of
Oct. 24 published a resolution including soybeans in the
list of liberalized commodities which may be imported into
Spain without an import license, USDA reports.
“Soybean imports under liberalization are subject to
a 5% import tariff. According to latest reports, no fiscal
tax is being applied, contrary to earlier reports. Before
liberalization, soybeans had been imported only by the state
and were subject to a 1% import duty.
“Oil obtained from imported soybeans will be purchased
by the General Supply Commission. Spanish imports of
soybean oil as such, as well as cottonseed and cottonseed
oil, remain under state trading and are subject only to a 1%
import duty.”
On this same page are sections about Burma. Suez
Canal. Costa Rica. Brazil. Tung nut support by USDA.
Export orders covering U.S. soybeans and soybean products
during late November and December, 1962. Address:
Soybean Council of America, Spain.
6103. Talluto, Katherine F.; Altschul, Aaron M. 1963.
Summary of [Seed Protein] Conference. In: A.M. Altschul,
K.F. Talluto, and B.A. Sharer, eds. 1963. Proceedings. Seed
Protein Conference. New Orleans, LA: USDA Agricultural
Research Service. iv + 292 p. See p. 1-10.
• Summary: “Perhaps for the first time in modern history a
conference was devoted exclusively to seed proteins. This
gathering was made possible by the resurgence of interest in
seed proteins, in their isolation and chemistry, and in their
role in plant physiology. Aaron M. Altschul (USDA, New
Orleans), Chairman of the conference pointed out in his
introductory remarks that although seed proteins always have
been of practical interest as major sources of protein food
for man and animal, there is a growing realization that seeds
and seed proteins can serve as biological models for study of
problems in growth and differentiation and for clarification
of certain aspects of protein chemistry.
“The program included the following subjects:
“1. Properties of pure seed proteins.
“2. Questions on organization and conformation of seed
proteins.
“3. Recent progress in analysis and purification of
proteins.
“4. Isolation and properties of certain biologically active
seed proteins.
“5. Subcellular location of seed proteins.
“6. Synthesis of enzymes during germination.” Address:
Southern Utilization Research and Development Div. (USDA
ARS), New Orleans, Louisiana.
6104. Wolf, W.J. 1963. Recent advances in the chemistry of
soybean proteins. In: A.M. Altschul, K.F. Talluto, and B.A.

Sharer, eds. 1963. Proceedings. Seed Protein Conference.
New Orleans, LA: USDA Agricultural Research Service. iv
+ 292 p. See p. 43-55. [18 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
6105. Reuter. 1963. New uses of cottonseed oil: Contract for
research. Times of India (The) (Bombay). Feb. 7. p. 1.
• Summary: Washington, DC, Feb. 26. The USDA yesterday
announced the award of two contracts to Indian and Japanese
scientists.
A 2-year contract worth $9,972 was awarded to the
Japan Tofu Association of Tokyo. It would enable Japanese
scientists to evaluate the suitability of U.S. Soyabean
varieties for making fresh tofu, a major source of food
protein in the Japanese diet.
Note: This is the earliest article or ad seen (Sept. 2010)
in The Times of India that contains the word “tofu” in
connection with soybeans.
6106. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Thailand’s soybean production up slightly.
1(7):16. Feb. 18.
• Summary: Thailand produced 907,560 bushels of soybeans
from 57,330 planted acres in 1962, for a yield of 15.8
bushels/acre. Exports, however, declined to 68,875 bushels,
compared with 76,830 in 1961. In 1960, they had reached
148,921. Malaya, Singapore, and Penang continued to be
the principal destinations. There is a slow movement by
the government toward achievement of increased soybean
cultivation. A variety test on soybeans was conducted at two
experimental stations in 1960-61 for the first time.
6107. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Brazil to harvest record soybean crop.
1(7):15. Feb. 18.
• Summary: Brazil’s 1963 soybean harvest is expected to
reach a record 12,860,000 bushels from 716,590 planted
acres, for a yield of 17.95 bu/acre. Increased acreage was
stimulated by the high prices farmers received for 1962
crop. Brazil’s exports of soybeans in the first 8 months of
1962 totaled 2.4 million bushels, with the major markets
West Germany, Spain, and Taiwan. Exports in 1961 were 2.7
million bushels, sent principally to Italy, West Germany, and
the Netherlands.
6108. Wilson, Curtis M.; Shannon, Jack C. 1963.
Distribution of ribonucleases in corn, cucumber, and
soybean seedlings: Effects of isolation media. Biochimica et
Biophysica Acta 68(2):311-13. Feb. 26. [13 ref]
Address: Crops Research Div., Agricultural Research
Service, USDA, Agronomy Dep., Univ. of Illinois, Urbana,
Illinois.
6109. Baker, Gladys L.; Rasmussen, W.D.; Wiser, V.; Porter,
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J.M. 1963. Century of service: The first 100 years of the
United States Department of Agriculture. Washington, DC:
U.S. Government Printing Office. xv + 560 p. Illust. Index.
24 cm. [300+* ref]
• Summary: Contents: Commissioners and secretaries
of agriculture (names and photos, from Isaac Newton to
Orville Freeman). Committee members. Foreword. 1. In
the beginning: Proposals for a federal agricultural agency,
importation of plants and livestock, the Patent Office and
agriculture, further suggestions for a department. 2. “There
is hereby established” (establishment of the USDA by
Abraham Lincoln on 15 May 1862). 3. The Department of
Agriculture is raised to cabinet status. 4. Science comes
to farming. 5. The Department and World War I. 6. A
changing approach to agriculture. 7. The Department in
transition, 1925-1933. 8. The first Agricultural Adjustment
Administration (Act of 1933). 9. Protecting the soil, farm
incomes, and food supplies, 1935-1940 (Incl. Conservation
approach recommended, Soil Conservation and Domestic
Allotment Act of 1936, Soil Conservation Service). 10. New
rural welfare and credit programs. 11. Research, education
and service, 1933-1940. 12. The administration of the
new Department of Agriculture (Incl. Foreign Agricultural
Service, p. 266-69). 13. The Department during World War
II. 14. The War Food Administration, 1943-1945. 15. The
postwar period, 1945-1948. 16. The challenge of postwar
adjustment, 1948-1953. 17. Technological revolution
and the department, 1953-1960 (On 10 March 1953 the
Office of Foreign Agricultural Relations became the
Agricultural Research Service, p. 375-77; the Agricultural
Research Service, which took over duties of the Bureau
of Agricultural Economics, p. 376-81; the Agricultural
Marketing Service was re-established, p. 377). 18. Toward
a new century: Orville Freeman, departmental policy staff,
using America’s farm abundance (school lunch program,
PL-480), price policies and programs during 1961, rural
areas development program, reorganization for policy
implementation (Economic Research Service, which brought
together the economic research functions carried out by
units of the Agricultural Marketing Service, the Agricultural
Research Service, and the Foreign Agricultural Service, p.
408-11), proposed programs, conservation, administrative
improvement programs, new personnel programs,
consolidated field offices, the National Agricultural
Library (p. 414), toward a new century. Literature cited.
Appendixes: (1) Biographies of commissioners, secretaries,
under secretaries, and Assistant secretaries of agriculture,
1862-1961–including Ezra Taft Benson, Charles Franklin
Brannan, Earl Lauer Butz, Charles William Dabney, Jr.,
Orville Lothrop Freeman, Beverly Thomas Galloway, Isaac
Newton, Don Paarlberg, Henry Agard Wallace, Henry
Cantwell Wallace, Claude Raymond Wickard, James “Tama
Jim” Wilson. (2) Listing of commissioners and secretaries
of agriculture and heads of USDA agencies. (3) The

organization of the agencies of the USDA to March 30, 1962
(with a reverse chronology for each). (4) Interdepartmental
transfers of major agencies. (5) Chronology of major events
related to the USDA.
Concerning “The National Agricultural Library: In the
100 years after 1862, the library collection of the Department
grew from 1,000 volumes to over 1 million. On September
18, 1961, its Director, Foster E. Mohrhardt, reorganized
it into four functional areas-Technical Services, Public
Services, Field and Special Services, and Management
Services, each headed by an Assistant Director. The library
was, in 1962, next to the Library of Congress, the largest
Government library in existence.
“The information contained in the collection was
disseminated through the Bibliography of Agriculture,
special bibliographies and indexes, and references and
lending services to research scientists, the general public,
and others in the United States and every part of the world.
In recognition of the national character of this institution,
Secretary Freeman, on March 23, 1962, designated it
the National Agricultural Library (USDA Secretary’s
Memorandum Numbers, no. 1496).
This book contains a good chapter on the history of the
War Food Administration (p. 295-329), with organizational
details on p. 487-91. The WFA was part of the USDA,
in operation from 1943 to 1945. Its main purpose was to
promote the growing of crops needed in America during
World War II.
The Bureau of Agricultural and Industrial Chemistry
was established on 13 Feb. 1943 pursuant to Executive
Order 9069 to include the four regional research laboratories,
and those divisions of the former Bureau of Agricultural
Chemistry and Engineering (established on 16 Oct. 1938)
not transferred to the Bureau of Human Nutrition and Home
Economics or to the Bureau of Plant Industry, Soils, and
Agricultural Engineering. The Bureau heads were William
W. Skinner (1943-44), Orville E. May (1944-46), Louis B.
Howard (1946-48), and Guido Edward Hilbert (1948-53). Its
history continues: In 1944 The Biologically Active Chemical
Compounds Division was established then in 1952 it was
transferred to the Eastern Regional Research Lab. On 1 Oct.
1950 the employees and work of the Microbiology Division
were transferred to the Western Regional Lab. On 2 Nov.
1953 the functions of this bureau were transferred to the
Agricultural Research Service.
Heads of USDA agencies: Office of Experiment
Stations, 1888-1955: Wilbur O. Atwater 1888-1891. Abram
W. Harris 1891-1893. Alfred Charles True 1893-1915. Edwin
W. Allen 1915-1929. James T. Jardine 1931-1946. Robert W.
Trullinger 1946-1955.
Bureau of Plant Industry (1901-1941): Beverly T.
Galloway 1901-1913. William A. Taylor 1913-1933.
Knowles A. Ryerson 1934. Frederick D. Richey 1934-1938.
Eugene C. Auchter 1938-1942. Robert M. Salter 1942-1943.
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Note 1. Office of Plant Industry 1900-1901 was headed by
Beverly T. Galloway. When the Bureau of Plant Industry was
established on 1 July 1901, it included the former Division of
Seed and Plant Introduction.
Note 2. This is the earliest document seen (Oct. 1999)
that contains the term “biologically active.” Address:
Agricultural History Branch, Economic Research Service,
Washington, DC.
6110. Baker, Gladys L.; Rasmussen, W.D.; Wiser, V.; Porter,
J.M. 1963. A chronology of major events related to the
USDA. In: Century of Service: The First 100 Years of the
United States Department of Agriculture. Washington, DC:
U.S. Government Printing Office. xv + 560 p. See p. 520-27.
[300+* ref]
• Summary: “1796. December 7. President George
Washington recommended the creation of a national board of
agriculture.
“1803. George Washington Parke Custis inaugurated, at
his Arlington, Virginia, estate, yearly competitions in sheep
shearing and sheep and wool exhibitions.
“1810. The Agricultural Museum, first farm periodical,
began publication.
“1811. Berkshire Agricultural Society, which sponsored
fairs for local farmers, was organized under the leadership of
Elkanah Watson.
“1819. March 26. Secretary of Treasury instructed
consuls to collect seeds, plants, and agricultural inventions.
“April 2. The American Farmer, first farmers’ periodical
to attain wide circulation, began publication.
“1825. October 26. Erie Canal completed.
“1836. July 4. Patent Office established and Henry L.
Ellsworth appointed Commissioner.
“1837. Patent Office began distribution of foreign seeds
and plants at personal expense of its commissioner.
“1839. March 3. Congress appropriated $1,000 from
the Patent Office fund for “the collection of agricultural
statistics, and for other agricultural purposes.”
“1849. March 3. Department of the Interior created and
Patent Office transferred to it.
“1852. June 24. The United States Agricultural Society
was organized.
“1855. February 12. Michigan passed legislation
providing for the establishment of the Michigan Agricultural
College.
“February 23. Pennsylvania passed legislation providing
for the establishment of Pennsylvania Farmers’ High School,
later Pennsylvania State College and now Pennsylvania State
University.
“1856. March 6. Maryland passed legislation to aid the
establishment of Maryland Agricultural College.
“1862. May 15. Law establishing the Department of
Agriculture was signed by President Abraham Lincoln.
“May 20. Homestead Act was approved by President

Lincoln.
“July 2. President Lincoln approved the Morrill LandGrant College Act.
1867. The first agriculture building is constructed on the
Mall just north of today’s USDA complex.
“1867. The Patrons of Husbandry, later known as the
National Grange, organized.
“1869. A botanist was appointed in the Department.
1871. The Experimental Farm and the Experimental
Garden are established on the Mall in Washington, DC north
and west of the Washington Monument. In 1871, a large
conservatory and greenhouses are constructed adjacent to the
Agriculture building.
“1875. First State agricultural experiment station
established at Wesleyan University, Middletown,
Connecticut.
“1877. March 3. U.S. Entomological Commission
established to study grasshoppers.
“1887. March 2. Hatch Experiment Station Act
approved, providing Federal grants to States for agricultural
experimentation.
“1887. October. Association of American Agricultural
Colleges and Experiment Stations organized.
“1889. February 9. Department of Agriculture raised to
cabinet status.”
1903. The Experimental Farm and Experimental
Garden are expanded and relocated to the newly established
Arlington Farms Experiment Station in Arlington, Virginia.
This site is where the Pentagon is now located.
“1914 May 8. Smith-Lever Act formalized cooperative
agricultural extension work.”
Note: We have chosen to include only the early
chronology of the USDA. The whole chronology in this book
goes to 8 Aug. 1961. Address: Agricultural History Branch,
Economic Research Service, Washington, DC.
6111. Scudder, W.T. 1963. Evaluation of herbicides
for soybeans on central Florida organic soils. Florida
Agricultural Experiment Station, Technical Bulletin No. 650.
36 p. Feb. [10 ref]
• Summary: Contents: Introduction. Experimental procedure:
primary evaluation trials, secondary evaluation trials.
Results and discussion: primary evaluation trials, secondary
evaluation trials. Summary and conclusions. Literature cited
(p. 24). Appendix. Address: Assoc. horticulturist, Central
Florida Experiment Station, Sanford, Florida.
6112. Soybean Digest. 1963. Grits and flakes... from the
world of soy: Honor to E.E. Hartwig, Stoneville agronomist.
Feb. p. 26.
• Summary: “Dr. E.E. Hartwig, research agronomist at Delta
Branch Experiment Station, Stoneville, Mississippi, has been
named by The Progressive Farmer the man of the year in
southern agriculture. Dr. Hartwig was accorded this honor
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because of his work in bringing soybeans to the South as
a new cash crop. He has been coordinator of the Southern
Soybean Improvement Program since 1949.
“Contributions to the soybean industry include work
in breeding, nutrition, diseases and plant responses to
environment.”
6113. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan soybean imports may equal 1962.
1(10):14. March 11.
• Summary: Japan’s imports of soybean meal in 1963 are
expected to equal the approximately 16,000 tons believed to
have been imported from the USA in 1962.
However in 1961, Japan imported 56,355 metric tons
of soybean meal–the largest amount since 1951. Soybean
imports were liberalized on 1 July 1961.
6114. American Soybean Association. 1963. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 168 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
6115. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1963.
Results of the Cooperative Uniform Soybean Tests, 1962:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 214. March.
136 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1962%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
6116. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1963.
Results of the Cooperative Uniform Soybean Tests, 1962:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 215. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/62soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research

Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
6117. Hinson, Kuell; Scudder, W.T. 1963. Soybeans on
central Florida organic soils: A concentrated area of soybean
production? Soybean Digest. March. p. 12-14.
• Summary: “The organic soil of central Florida can become
a concentrated area of soybean production rivaling any other
section of the country in yield per acre. Individual field
yields reached 45 bushels per acre in 1962, the first year a
well-adapted variety and good production practices were
used.
“The central Florida muck area is ideally suited to
soybeans in many ways. The soil, classified as Everglades
mucky peat, but commonly referred to as the Zellwood
muck, has an organic layer 5 to 25 feet deep. It is kept at a
high level of fertility by liberal applications of fertilizer to
vegetable crops. Fields are drained by mole drains and canals
which also are used for subsurface irrigation when needed.
The land was developed and is now being used for winter
and spring vegetable production, but practically all of it is
idle during the soybean growing season. Vegetable crops
usually occupy the land until a month or less before soybeans
should be planted making seedbed preparation for soybeans
inexpensive.
“Soybean production also complements vegetable
production by shading out weeds during the summer months.
Alternatives to growing soybeans are (1) planting other cover
crops, (2) allowing weeds to produce a cover, (3) fallowing
by repeated plowing and harrowing, and (4) flooding. Of
these alternatives, only soybeans produce a cash return. Also,
seedbed preparation for winter crops following soybeans is
much less expensive than for any other vegetative cover.
“Vegetable growers in the area recognized that many
conditions were favorable for soybean production as early
as the 1940’s. A number of varieties were planted by several
operators, but the results were usually disappointing.
Observations indicated that inadequate weed control,
inadequate insect control, and poorly adapted varieties were
the three major factors limiting production. Later evidence
confirmed the observations and provided practical methods
for removing these limitations. The extent of the limitations
and the methods by which they can be overcome will be
discussed.”
Goes on to discuss: Weeds. Insects. Varieties (Le, CNS4, Jackson). Other factors. Mineral nutrition. Planting date.
Marketing. Address: 1. Geneticist, Crops Research Div.,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2221
Agricultural Research Service, U.S. Dep. of Agriculture,
Gainesville; 2. Assoc. horticulturist, Central Florida
Experiment Station, Sanford. Both: Florida.
6118. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan’s soybean meal may be liberalized.
1(13):15. April 1.
• Summary: “According to trade sources, the Livestock
Bureau of the Japanese Ministry of Agriculture and Forestry
has recommended that soybean meal be liberalized soon. The
Bureau maintains that a shortage of the meal is hindering the
development of the livestock feeding industry and that this
industry will be unstable if it has to rely on domestic soybean
meal, which has been fluctuating widely in supply and price.
“While liberalization had been expected about July 1,
1963 (Foreign Agriculture, March 11, 1963), recent press
reports indicated it probably would be postponed for at
least another year. However, with the strong support of the
Livestock Bureau and such industry groups as the shoyu
and miso producers, the timing of liberalization may be
reconsidered.”
6119. Mustakas, Gus C. Assignor to the USA as represented
by the Secretary of Agriculture. 1963. Method of preparing
an air-drying conjugated soybean vinyl ether and isobutyl
vinyl ether copolymer. U.S. Patent 3,085,079. April 9. 2 p.
Application filed 7 Sept. 1960. [1 ref]
• Summary: “This invention relates to a modified method
of copolymerizing conjugated soybean vinyl ether with a
lower alkyl vinyl other so as to produce copolymers, films
of which have air-drying properties and excellent chemical
resistance.”
Note: Soy is mentioned 12 times in this patent, as
“conjugated soybean vinyl ether,” “unconjugated soybean
vinyl ether” or “polyunsaturated soybean vinyl ether.”
Address: Peoria, Illinois.
6120. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Turkey to get first soybean oil sold by own
name in an olive oil country. 1(15):9. April 15.
• Summary: Turkish consumers are now being introduced to
Soya, the first packaged soybean oil sold as such in an olive
oil producing country. Prior to this year, Turkish imports of
soybean oil have been used only in margarine and shortening
products and in soap. The Soybean Council of America has
spent 3 years in paving the way for the new product. Olive
oil is also twice as expensive as the soybean oil.
6121. Jacobson, Robert E.; Bartlett, Roland W. 1963. The ice
cream and frozen dessert industry: Changes and challenges.
Illinois Agricultural Experiment Station, Bulletin No. 694. 24
p. April. [9 ref]
• Summary: This is an excellent, detailed study of the frozen
dessert industry and market in America–with extensive

information on mellorine. Contents: Definition of terms. The
rise of new products: Ice milk most popular new product,
milk sherbet at peak during World War II, other frozen
desserts, mellorine (p. 11-14). Factors associated with higher
per capita sales of frozen desserts: Income, price, lower unit
costs, new low-calorie desserts, improved uniform quality,
more and bigger packages, greater availability through food
stores and year-round sales. Summary. Outlook for frozen
dairy products.
In 1930 the main uses of milk for human consumption
were: butter (44.7% of total), fluid milk and cream (42.8%),
cheese (5.3%), evaporated and condensed milk (3.9%), and
frozen dairy desserts (3.1%). In 1960 the main uses of milk
for human consumption were fluid milk and cream (48.7%
of total, up 13.8%), butter (25.8%, down 42.3%), cheese
(11.2%, up 111%), evaporated and condensed milk (4.6%, up
17.9%), and frozen dairy desserts (7.9%, up 154.8%). Thus
frozen dairy desserts increased at the fastest rate during this
30-year period.
Ice cream consumption dropped sharply during the
Depression years of 1929-1933, then rose rapidly until the
World War II years 1943-45, when butterfat and total milk
solids were rationed. “War Price Board regulation M-271,
issued in December 1942, restricted total milk solids used
by the frozen dairy industry to 60 percent of the amount
used in October 1942. War Food Order No. 8 replaced this
regulation in February of 1943 and limited milk solids usage
to 65 percent of the December 1941-December 1942 base
period level, exclusive of amounts used for armed forces.
When this final restriction was removed, September 1, 1945,
ice cream production and consumption increased to record
levels. Per capita consumption of ice cream fell sharply after
1946 and reached a postwar low of 3.67 gallons in 1950.
Since that year ice cream production has increased by about
150 million gallons, and per capita consumption has climbed
slowly and steadily.”
Since 1950 new frozen dessert products have been
on the rise. Ice milk, sherbet, other frozen dairy desserts,
mellorine, and water ices have been responsible for 80% of
the growth in per capita consumption of all frozen desserts
since 1950. In 1930 ice cream constituted 100% of frozen
dessert gallonage, but in 1940 it comprised only 93.7%,
followed by ice milk (3.1%) and sherbet (2.4%). By 1950
ice cream accounted for only 87.3% of the total, dropping to
72.2% in 1960. Also in 1960 ice milk made up 15.0% of the
total followed by mellorine (4.6%), and sherbet (4.2%).
6122. Lavy, T.L.; Barber, S.A. 1963. A relationship between
the yield response of soybeans to molybdenum applications
and the molybdenum content of the seed produced.
Agronomy Journal 55(2):154-55. March/April. [4 ref]
Address: 1. Research Asst.; 2. Prof. of Agronomy. Both:
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
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6123. Smith, A.K.; Rackis, J.J.; Hesseltine, C.W.; Robbins,
D.J.; Booth, A.N. 1963. Processing losses and nutritive value
of tempeh, a fermented soybean food. Cereal Science Today
8(4):129. April.
• Summary: “Rats fed tempeh showed a small reduction
in growth and protein efficiency compared to rats fed
autoclaved and dehulled full-fat soybean meal... There
was no evidence of pancreatic hypertrophy, indicating
that heat treatment in normal tempeh preparation was
sufficient to destroy the factors in raw soybeans responsible
for poor growth and pancreatic hypertrophy. Methionine
supplementation of tempeh significantly increased rate of
rat growth and protein efficiency values.” Address: Northern
Regional Research Lab., Peoria, Illinois.
6124. Gunther, J.K. 1963. Re: Thanks for excellent research
work and papers presented at recent scientific meeting. Letter
to Dr. A.K. Smith, Northern Regional Research Laboratory,
USDA, Peoria, Illinois, May 10. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Allen: The two papers on the technical
program devoted to soybeans at the recent meeting of
the American Association of Cereal Chemists were very
impressive to me inasmuch as they represented exceptionally
high quality research in a field that industry does not often
investigate. Your two papers on this program were certainly
the high light and I feel that both you and your staff should
be congratulated on the good work and also the fine
presentations.” Address: Gunther Products, Inc., 701 West
Sixth St., Galesburg, Illinois. Phone: 342-0119.
6125. Dahl, Reynold P. 1963. Soybeans and soybean
products in the Common Market. Soybean Digest. May. p.
22-24.
• Summary: “The six European countries (Belgium, France,
Italy, Germany, Luxembourg and the Netherlands) which
make up the European Economic Community (Common
Market) are very important export markets for United States
soybeans and soybean products. In the 1961-62 market
year, the Common Market took 62 million bushels of U.S.
soybeans or 40% of our total exports of this commodity. The
Common Market took 546,000 short tons of U.S. soybean
meal or 55% of total U.S. shipments. In addition, U.S.
soybean oil shipments to the Common Market totalled 17
million pounds.
“Much has been said and written in recent months
about the dire consequences that the Common Market will
have on American agricultural exports. The hard cold facts
are that the Common Market agricultural policy presents
problems and challenges for certain of our commodities that
have been exported to Europe in large volume. However,
it is dangerous to generalize on the basis of the so-called
‘problem’ commodities. This may result in conclusions that
are gloomier than the facts warrant. We must consider the

impact that unqualified pessimism has on our own diplomats
and policy makers as well as on our customers, which in this
case are the six countries comprising the Common Market.
“The Jan. 7 issue of Newsweek Magazine, international
edition, which is sold here in Brussels, carried an article
on the Common Market in which the results of a ‘gloomy
projection’ were summarized. Professor Lawrence B. Krause
cautions that the United States should be prepared for sizable
reductions in our exports of many commodities to Europe,
including oilseeds. He reasons that ‘ownership of African
production is generally in the hands of European users of
oilseeds and they will certainly use their own sources of
raw materials before buying from outsiders.’ Furthermore,
he anticipates growth in production of oilseeds in Africa
due to investment of funds in commercial agriculture and a
demonstrated ability to produce oilseeds.
“African Share Declines: In analysing the validity of
the above argument, it should be pointed out that European
ownership in African production is not new. It has been
part of the relationship between ‘mother’ countries and
overseas territories for many years. Despite this ownership,
Africa’s share of the total imports of oils and oilseeds into
the Common Market countries declined from 35% in 1938 to
28% in 1960. During the same period, the share of the United
States rose from 12% to 37% (Figure I). The principal reason
is the soybean–a crop that can be produced cheaply under
mechanized agriculture in the United States. Europeans
have found it to their advantage to buy large quantities of
soybeans and soybean products from us.
“There is good reason to believe that U.S. sales of
soybeans and soybean products to the Common Market will
continue to grow. The soybean contains a higher ratio of
high protein meal to oil than almost any oilseed–about 83%
meal to 17% oil on a weight basis. Soybean meal should
enjoy a sizable increase in demand as livestock production–
particularly poultry–expands in the Common Market
countries. In recent years, the demand for soybean meal in
Europe has exceeded the meal extracted by local crushers,
hence increased quantities have been imported. This will
probably continue.
“A Foreign Agricultural Service marketing specialist
has recently projected an increase in U.S. exports to Western
Europe of 40% for soybeans and 85% for soybean meal from
1962 to 1965. He reports that U.S. soybean meal exports to
Western Europe could increase from 800,000 metric tons in
1962 to 1,500,000 metric tons in 1965. U.S. soybean exports
to Western Europe may increase from 90 million bushels to
nearly 125 million bushels in this period. (Footnote: U.S.
Department of Agriculture, Foreign Agriculture Circular.
November, F.F.0. 10-62).
“Certainly, the United States soybean industry will have
to compete with African producers of vegetable oilseeds
and products in the European Market. We should not fear
this competition of our African friends. Production of
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vegetable oils in Africa has not shown a marked upward
trend in recent years. Furthermore, domestic demand may
increase in these developing countries and it is possible that
recent export levels will not be maintained. A recent FAO
study, ‘Agricultural Commodities–Projections for 1970,’
makes the following projection: ‘In the developing regions,
the indicated increase in demand is overwhelmingly larger
than the projected increase in production. Instead of having
net exports of 1.9 million tons, as in 1957-59, Asia, Africa
and Latin America as a group would have a net import
requirement of 1.6 million tons. Only Africa would remain as
a net exporting area.’
“African groundnuts and groundnut oil have historically
been able to capture a sizable share of the French market
due to price supports provided by France and special trading
arrangement. Although the new agreement between the EEC
and the associated overseas countries (18 African states) has
not been ratified and the terms made public indications are
that the EEC will provide price supports for certain African
commodities (probably including groundnuts) on a declining
scale over a 5-year period. At the end of this period, the
only advantage that these products will presumably have in
the European market will be a tariff-free access of the oil as
such.
“Tariffs on Soybean Products: An important factor
contributing to the favorable outlook for U.S. sales of
soybeans and soybean meal in the Common Market is their
current duty-free status in each of the six countries. They are
also scheduled to be duty-free under the common external
tariff. The U.S. received a duty-free binding from the EEC
on both soybeans and soybean meal in the fifth round of
tariff negotiations under the General Agreement on Tariffs
and Trade (GATT).
“As shown in Table I, import duties are currently
assessed on other soybean products. The individual countries
of the Common Market will gradually adjust their tariffs
toward the common external tariff which will become
effective by 1970, or possibly as early as 1967. The common
external tariff will be 10% on crude soybean oil, 8% on
full-fat soy flour, 11% on lecithin and 10% on soy protein
concentrate.
“These duty rates have been bound to the United States
under GATT negotiations. This means that should the EEC
wish to raise the rates, they would have to be prepared to
accept increases in the tariffs of other GATT members on
an equal volume of trade. On the other hand, the EEC may
lower these rates in return for tariff concessions granted by
the United States in future GATT negotiations. The next
round of tariff negotiations under GATT, will probably not
take place until sometime in 1964.
“The Trade Expansion Act gives the United States
broader authority to reduce its own tariffs in return for
reductions in tariffs on U.S. exports. Consequently, the
prospects for a reduction of 20% and perhaps even more,

in the EEC common external tariff on soybean oil appear
favorable.
“The common external tariff on soybean oil, currently
scheduled at 10%, represents a doubling of the 5% duties
that previously were in effect in the Benelux countries and
West Germany. The present duties in these countries are
6.5% as they are being increased in steps to the common
external tariff. These increases will afford more protection
to the European crushing industry and will tend to further
restrict the relatively modest sales of U.S. soybean oil to
Europe.”
Table 1 shows current tariffs in individual countries
of the common market and the common external tariff on
soybean products. The countries are Germany, France, Italy,
Benelux, and Common external tariff. The commodities
are soybeans, soybean meal and defatted soy flour, crude
soybean oil, full fat soy flour, lecithin and soy protein
concentrate.
Note: This is the earliest document seen (Aug. 2015)
that contains the term “European Economic Community”
in connection with soy. Address: PhD, E.E.C. Consultant,
Soybean Council of America, Brussels.
6126. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Ireland alters soybean-meal import rules.
1(18):16. May.
• Summary: For the past 2 years, shipments of raw (that
is, untoasted) soybean oil meal into Ireland have created
problems when used in feeds for pigs and young calves; the
animals are unable to assimilate the raw meal. After thorough
investigation, Irish authorities have now issued instructions
that no raw or partly cooked soybean oil meal is to be
imported for use in livestock feed.
“This ruling should lead to renewed confidence in this
commodity as a protein supplement for livestock feeding
when appropriately processed, and thus to its increasing use
for this purpose. Ireland is already becoming an important
market for soybean oil meal; its imports in 1962, at 25,902
short tons, registered a significant gain over the 20,866 tons
of 1961. The U.S. share of this market reflected an even
more notable increase, from 15 percent of the 1961 total to
37 percent of the much larger tonnage that Ireland imported
in 1962.”
6127. Senti, Frederic R. 1963. Current status of soybean
utilization research under P.L. 480. Soybean Digest. May. p.
28, 30-34.
• Summary: This is the third in a series of USDA research
reports under the P.L. 480 program. Discusses progress on
active projects: Soybean oil in Seville, Spain; Chemical
changes in sterols during refining of soy oil by Prof. H.
Niewiadomski in Gdansk, Poland; Flavor stability of soy oil
in by Prof. Y. Toyama at Toyo Univ. in Japan; Improving the
frying quality of soybean oil by Prof. G. Varela at Univ. of
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Granada, Spain; Meal constituents.
Oriental foods: Production of shoyu (soy sauce) using
U.S. vs. Japanese soybeans, use of dehulled soybean grits
for making miso, miso-type food in Israel, use of U.S.
soybeans in making tofu, or soybean curd, by the Japan Tofu
Association, Tokyo.
Industrial applications: Polymerization studied in Milan,
Italy. Soybean constituents. Oriental foods #2: Dried tofu
in Japan, Saccharomyces rouxii yeast in shoyu and miso,
development of fermented products from soybean milk
in Japan, fermented soybean cheese in Taiwan, fermented
soyfoods (tempeh, ontjom, ragi) in Indonesia.
Domestic research for increasing imports: Work with
soy oil, UNICEF trainees from Brazil studying tempeh,
projects saponins, protein complexes, and isolated protein
quality in Israel.
A small portrait photo shows F.R. Senti. Address:
Director, Northern Utilization Research and Development
Div. (also known as the Northern Regional Research Lab.),
Agricultural Research Service, USDA, Peoria, Illinois.
6128. Strayer, George M. 1963. Development of the
Japanese market for soybeans: The first and largest U.S.
market development project for soybeans and soybean
products. Soybean Digest. May. p. 13, 16.
• Summary: A good historical overview of the American
Soybean Assoc. soybean program in Japan, from Strayer’s
speech presented at the Agricultural Trade with Japan
conference in Chicago.
“For a long period of years Japan has produced a sizable
tonnage of soybeans, a part of them in the northern island
of Hokkaido, and a part of them grown on the other islands
largely on the dikes or dividers around the rice paddies.
But these supplies were not adequate to fill their needs,

so considerable tonnage was imported from China and
Manchuria each year.
Note: By 1886 Japan was producing 11.5 million
bushels of soybeans a year; most were consumed as food
(Tamari 1886).
The conquest of the Red Force [Red Army] in China,
followed by the Korean episode [Korean war], cut off
these Chinese supplies. The American military government
shipped supplies of U.S. soybeans to Japan in the years
immediately following World War II, as a source of protein
for the Japanese people. The Japanese were also importing
soybeans from Manchuria during these years, and at the
same time Japanese interests owned processing facilities
in Korea and in Dairen and Port Arthur of Manchuria. The
Korean episode ended all that, and Japan found herself badly
in need of a source of supply for her protein.
“During this same period things had been happening on
American farms. At the start of World War II we were the
world’s largest net importer of fats and oils. The sea lanes
were cut off, and we doubled and redoubled our soybean
production as a means of supplying our requirements of fats
and oils. We increased soybean production from 60 million
bushels to over 180 million bushels during the war years.
We learned what soybean oil could do in human foods and
in industry, and what soy protein could do in contributing
to economic livestock production. So, in the years since the
war ended we have continued to increase soybean production
from 180 million bushels per year to a predicted 725 million
bushels in 1963. Today we are the world’s largest net
exporter of fats and oils and oil bearing materials.
“Early export troubles: As this process was going on
Japan was restoring her economy, putting her people to
work, increasing their incomes and their demand for food.
Soybeans were being purchased from the United States
but they were produced and handled
mechanically, delivered in bulk, and the
Japanese buyers were not accustomed to
this type of handling and production nor
happy with our beans. When I first went to
Japan in 1955 we had a market for about
250,000 metric tons of soybeans but we
were in trouble. I spent 6 weeks contacting
the trades people, seeing for myself just
what problems confronted us. A gentleman
from the grain grading branch of the U.S.
Department of Agriculture joined me, so
that agency might understand our soybean
sales problems. When we came home we
agreed to try to do something about the
situation.
“Exporters were appraised of
the situation in meetings at export ports.
Growers were told what the Japanese
market demanded. Sampling and grading
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was tightened up. Japanese buyers were taught how to
buy on our federal grade basis to get the desired quality. A
Japanese firm was employed to make impartial samplings
and grade determinations on the basis of our U.S. federal
grades on cargoes as they arrived in Japan. By focusing
much attention on our problems and their solutions we
solved them–today U.S. soybeans are not only accepted but
preferred in the Japanese market by most buyers, especially
the oilseed crushers. Our quality is better, the oil content
higher, our supply more dependable.
“In 1955 Japan was buying about 250,000 tons of
soybeans per year from us. This seemed to be only a small
portion of the potential, for per capita consumption of both
oil and protein was far below levels necessary for proper
nutrition. In early 1956 the American Soybean Association
signed a contract with Foreign Agricultural Service to
use some Japanese yen accrued under Public Law 480. A
contractual working arrangement was worked out with the
five trade groups in Japan representing the major users of
soybeans plus the importers, and an office was established
in Tokyo in April 1956. A campaign to increase per capita
consumption of soybean food products was launched, using a
variety of approaches.
“Working closely with the Ministry of Health,
the Ministry of Agriculture, with private promotional
organizations and with the miso, tofu, shoyu and oil trade
groups a concerted campaign was carried on the educate the
Japanese housewife on the functions of protein and oil in
the human diet, and with the necessity of providing proper
amounts of both in the meals prepared for her family. Very
naturally, the Japanese, who had used soybeans for centuries,
turned to soybean food products because of availability,
price, and knowledge of how to use them.”
Today Japan buys 1.2 million tons–42 million bushels–
of U.S. soybeans a year, “and we visualize further increases
to nearly double those figures by 1970.”
“Last year Japan paid U.S. farmers about $100 million
for soybeans.”
Photos show: (1) A tofu maker in Japan selling tofu
from a wooden box on the back of his bicycle to a group
of laughing Japanese housewives. (2) Participants in the
Agricultural Trade with Japan conference. Left to right:
Ferenc Molnar, operations assistant, Soybean Council of
America. V.H. Hougen, chief foreign marketing branch,
fats and oils division, Foreign Agricultural Service, USDA;
David G. Wing, vice president of the Soybean Council.
Geo. M. Strayer, American Soybean Assoc. executive vice
president. Howard E. Grow, assistant to ASA executive vice
president. Address: Executive Vice President, American
Soybean Assoc.
6129. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan’s soybean, meal imports down.
1(23):15. June 10.

• Summary: A table show’s Japan’s imports of soybeans
and soybean meal from the USA in 1961, 1962, and the first
quarter of 1963.
6130. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan reports new strains of Chinese
soybeans. 1(24):15. June 17.
• Summary: New strains of Chinese soybeans with a high
oil content may in several years’ time replace U.S. soybeans
in Japan. Communist Chinese scientists have developed
six new strains of soybeans with a high oil content. Kirin
Number 1 is reported to contain 23.2% oil, the highest in
China. Chinese soybeans in Japan have had a much lower oil
content, averaging about 16%.
6131. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Record demand for soybean oils fails to keep
pace with booming meal sales. 1(25):7. June 24.
• Summary: “The expansive worldwide demand for U.S.
soybean meal has forced U.S. soybean specialists to tackle
what has already proven to be a difficult problem: how to
sell a proportionate amount of the soybean oil, formed as a
byproduct of the popular meal.
“While meal sales have risen so sharply that the United
States can barely meet the demand, new markets for soybean
oil have not been expanding at the same rate. Paradoxically,
and much to the dismay of the processor, the more meal
he obtains from the crushed soybeans, the more oil he
unavoidably produces.”
6132. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Canadian soybean support price announced.
1(25):15-16. June 24.
• Summary: Canadian Minister of Agriculture announced
that the price support for 1963-crop soybeans will be C$2.15
(U.S. $2.00) per bushel on Canada grade No. 2 or better.
6133. Drake, Albert E.; West, Vincent I. 1963. Econometric
analysis of the edible fats and oils economy. Illinois
Agricultural Experiment Station, Bulletin No. 695. 55 p.
June. [30 ref]
• Summary: Contents: The Fats and Oils Economy:
Production, Distribution and Uses. Government Policy.
The Stochastic Model: Aggregation and Designation of
Variables, Conditioning of the Variables, The Equations.
The Structural Relationships: Description of the Model,
Data Limitations, Demand Equations, Supply Equations,
Nonidentification Tests, Auto-correlation Tests.
Implications of the Findings.
Summary.
Bibliography.
Appendix Tables. Address: Univ. of Illinois.
6134. Foreign Agriculture (USDA Foreign Agricultural
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Service). 1963. U.S. Soybean Council exhibiting in Cyprus.
1(22):10. May.
• Summary: In the Cyprus International Fair in Lamassol,
the first U.S. agricultural commodity group to participate in
this exhibition will be the Soybean Council of America. The
first imports of U.S. meal are now moving into Cyprus and
are expected to increase. U.S. soybeans will be crushed there
on an experimental basis for meal and oil.
6135. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan revises U.S. soybean standards.
1(24):14. June.
• Summary: The Osaka Grain Exchange has announced
revised standards for the sales of U.S. soybeans. There must
now be over 87.0% perfect beans, below 8.0% split beans,
and less than 0.5% foreign material in shipments. The old
specifications only required that there be over 76.9% perfect
beans, less than 15.0% split, and less than 2.4% foreign
material in a shipment. The primary purpose of these new
standards is to increase the transactions and deliveries on the
Osaka Grain Exchange.
6136. Hackler, L.R.; Hand, D.B.; Steinkraus, K.H.; Van
Buren, J.P. 1963. A comparison of the nutritional value
of protein from several soybean fractions. J. of Nutrition
80(2):205-10. June. [6 ref]
• Summary: In PER studies, several soybean fractions were
fed to weanling rats. The results were somewhat surprising in
that they indicated that the “residue from water extraction,”
or water-insoluble fraction, was the most nutritious.
Unextracted [full-fat] soybean flour was prepared by
soaking dry soybeans overnight at room temperature in 3
times their weight of water. The beans were dehulled using a
vegetable peeler and water flotation. The dehulled soybeans
were drained, steamed for 1 hour at 100ºC, frozen at -40ºC
then freeze-dried whole. The beans were then ground finely
(through the 023 screen of a Rietz Disintegrator) with water.
The soymilk and solids were separated in a plate filter while
the milk was still cold. The soymilk was then cooked for 1
hour at 100ºC, concentrated, frozen, and freeze dried.
The PER for the different fractions and for casein were
as follows: Casein 2.86, residue 2.71, dehulled soybean 2.51,
curd [tofu] 2.20, soymilk 2.11, whey 1.93. Address: New
York State Agric. Exp. Station, Geneva, New York.
6137. Houck, James P. 1963. Demand and price analysis of
the U.S. soybean market. Minnesota Agricultural Experiment
Station, Technical Bulletin No. 244. 80 p. June. [78 ref]
• Summary: Page 3: “Soybeans are an important and
relatively unique commodity in U.S. agriculture. The rise
of soybeans to this importance is a recent development.
Although soybeans were cultivated in the Far East for
thousands of years, little was known about them in the
United States before the 1930’s. Until 1941 over half of the

planted soybean acreage was harvested for hay, grazed, or
plowed under. But the World War II need for fats and oils
stimulated production increases. At the war’s end acreage
harvested for beans was approximately double the immediate
prewar level.
“In the 1946-60 period soybean production and
utilization expanded more than 200 percent. Farmers’ cash
receipts from soybeans increased from 1.9 percent of all
commodity receipts to 3.2 percent, placing soybeans fifth
among the nation’s cash crops. In 1960 only cotton, wheat,
corn, and tobacco returned more cash income to farmers and
1961 data indicate that soybeans replaced tobacco in fourth
place.
“Other than flax, soybeans are the only major U.S. crop
produced chiefly as an oilseed. When processed, soybeans
yield relatively fixed proportions of two joint commodities–
meal and oil. Historically the value of these commodities per
bushel of soybeans was approximately equal. Unlike other
major cash crops both foreign and domestic markets for
soybeans and soybean products expanded rapidly in recent
years.
“Objectives and Method of Analysis Most past economic
research on soybeans and soybean products emphasized
the production, marketing, and export potential of these
commodities (see Bibliography). Little statistical price
analysis was done. Apparently there is no published study
analyzing the pricing of soybeans and soybean products
as an interrelated simultaneous process. Consequently, the
central objective of this study was to compute and analyze
empirical estimates of the parameters in a simultaneous
statistical model of the U.S. soybean market.
“Development of an appropriate statistical model
implied the need for a theoretical framework providing a
fairly general expression of the important price-making
relationships for soybeans and soybean products. The total
farm level demand for soybeans is expressed by linking
demands for meal and oil to demands for bean exports and
storage. The farm supply function is shown to interact with
the total farm demand function to establish the price of
soybeans, the volume moving into each outlet, the crushing
and handling margin, and prices of meal and oil.
“An eight-equation linear statistical model of the U.S.
soybean market,” was developed.
6138. Morgan, Frederic L. 1963. Bacterial pustule of
soybeans. Soybean Digest. June. p. 8-9. First of a series on
soybean diseases.
• Summary: “The causal agent of bacterial pustule of
soybean was isolated in 1916 by Hedges (J. of Agric.
Research 29:229. 1929). She named it Bacterium phaseoli
sojense. Dowson later changed the generic name to
Xanthomonas, because the bacteria are polar flagellate and
produce a yellow pigment. Species and varietal names were
retained; the latter indicates that soybean is a host. Therefore,
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the present name of the pathogen is Xanthomonas phaseoli
(E.F. Sm.) Dows. var. sojense (Hedges) Starr and Burkh.
“Pustule-producing bacteria can grow to maturity and
divide in about 20 minutes, when they are in a suitable host
or substrate. Hence, a large population can develop in a few
hours. A single bacterium can infect a leaf. Populations of
the bacteria become extremely large during summer in fields
of diseased soybeans. Plants become infected during rain
storms accompanied by wind. During winter populations
decline, but some bacteria survive on seeds and in crop
residue. These initiate the disease on susceptible hosts during
the following summer.
“Disease Development and Symptoms: Leaf openings
called stomates [stomata] which permit gas exchange with
the atmosphere also let pathogenic fungi and bacteria enter
plants. Pustule bacteria enter leaves this way and multiply
between leaf cells of susceptible soybean varieties. After
infection has taken place, 5 to 7 days is required for a pustule
to form. During this time, leaf cells in the infected area grow
larger and divide faster than normal, due to extra-cellular
chemicals produced by the bacteria. Increased growth in
a localized area and the mass of bacteria cause epidermal
expansion of both leaf surfaces. These raised surfaces rupture
and become pustules.
“Pustules are reddish or brown elevated spots and
usually have narrow yellow halos. The average diameter of
a pustule is about 1 mm. When leaves are severely infected,
many pustules may fuse and share a common halo. Figure 1
is a photograph of pustules on the lower (A) and upper (B)
leaf surfaces of soybean. Wildfire bacteria, Pseudomonas
tabaci (Wolf & Foster) F. L. Stevens, are frequently
associated with pustule lesions and in such cases halos are
much broader.
“Yield Reductions: Diseases such as bacterial pustule
and wildfire reduce soybean yields, because they destroy
part of the food-manufacturing leaf area and cause dropping
of severely infected leaves. Reduced leaf area results in
insufficient nutrients to produce top yields. The end result is
fewer and smaller seeds.
“Data from experiments by Hartwig and Johnson
(Agronomy Journal 45:22. 1953) in North Carolina and
Mississippi indicate that bacterial pustule reduces yield by
as much as 8% to 15%. In Mississippi, such yield reductions
can be expected in most years, if susceptible varieties are
grown. The disease is especially severe in the South, because
higher temperatures and more frequent showers during the
summer favor growth and spread of the pathogen.
“Varietal Resistance: By 1924, the disease had been
observed in most southern states. Late in that decade Lehman
and Woodside (J. of Agric. Research 39:795. 1929) noted
varietal differences in reactions to the disease. In 1943,
Hartwig and Lehman observed that the variety CNS was
highly resistant to bacterial pustule. CNS was originally
selected from the variety Clemson by J.E. Wannamaker in

South Carolina. Clemson originated from a soybean line
introduced from Nanking, China, in 1927.
“Inheritance of resistance to bacterial pustule in soybean
was studied by Hartwig and Lehman (Agronomy Journal
43:226. 1951) in North Carolina and by Feaster (Missouri
Agric. Ext. Station Bulletin 487. 1951) by using CNS as the
resistant parent in crosses. They found a single recessive
gene responsible for resistance. The resistant gene was
transferred to better agronomic lines through hybridization
and selection, and today most southern varieties are bacterial
pustule-resistant.
“Use of these varieties has eliminated the disease as
a hazard to soybean production in the South, but has not
eliminated the pathogen. Jones (Phytopathology 51:206.
1961) isolated bacteria from diseased red vine weeds,
Brunnichia cirrhosa. Gaertn., and found they were the same
as those producing bacterial pustule on the soybean. This
finding demonstrates the pathogen can survive in the absence
of soybeans.
“Control: Growing resistant varieties is the only
practical means of controlling bacterial pustule. When
choosing a soybean variety, the grower should select one
with suitable agronomic properties for the locality with
resistance to bacterial pustule and as many other diseases
as possible. Resistant varieties adapted to the South and
ranked according to maturity date are Scott, Hill, Hood,
Lee, Hampton, and Hardee. Seed stocks of Clark 63,
which is Clark with resistance to both bacterial pustule
and phytophthora root rot, are being increased. Clark is a
soybean variety adapted to the southern Cornbelt area of the
United States.”
A photo shows bacterial pustule on the lower and upper
surface of soybean leaves. Address: Plant Pathologist, Crops
Research Div., Agricultural Research Service, USDA,
working in cooperation with the Delta Branch Experiment
Station, Stoneville, Mississippi.
6139. Pendleton, J.W.; Bolen, C.D.; Seif, R.D. 1963.
Alternating strips of corn and soybeans vs. solid plantings.
Agronomy Journal 55(3):293-95. May/June. [7 ref]
Address: 1. Assoc. Prof. of Agronomy; 2. Asst. in Agronomy;
3. Asst. Prof. of Biometry. All: Dep. of Agronomy, Illinois
Agric. Exp. Station.
6140. Chamberlain, D.W. 1963. Brown stem rot of soybeans.
Soybean Digest. July. p. 16.
• Summary: Brown stem rot of soybeans is a deceptive
disease. There is no wholesale killing of plants to announce
its presence. The plants are not stunted or yellowed, and
podding appears to be quite normal. If yield is below
the expected return, some convenient scapegoat like the
weather may be blamed. The real culprit may go completely
undetected. For this reason, losses caused by brown stem rot
are frequently termed ‘hidden losses.’
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“In most seasons, the only way to detect brown stem
rot is to pull a few plants and split the stems with a sharp
knife. The split stems of infected plants will show a brown
discoloration of the internal tissues (pith and vessels). In
healthy plants these internal tissues are green (Fig. 1). The
internal browning can be detected about mid-July but is
difficult to see earlier. Under certain conditions during the
last week in August or the first week in September, infected
plants may develop a browning and blighting of the leaves.
The tissues between the veins turn brown and the blighting
progresses so rapidly that frost damage may be suspected
(Fig. 2). These leaf symptoms occur so seldom, however,
that one cannot depend on them to identify brown stem rot.
“The brown stem rot fungus, Cephalosporium gregatum,
can live for long periods in the soil. It enters the soybean
plant through the roots and lower stem. Cool weather,
especially during August, favors the development of the
disease and temperatures above 90ºF. suppress it. The fungus
reduces the efficiency of the water-conducting vessels in
the soybean stem. Yield reduction may be 10% or more,
depending on the severity of infection. Continuous cropping
of soybeans on the same land tends to increase the severity
of the disease.
“The distribution of brown stem rot in the soybeangrowing regions of North America is peculiar. It is common
in Illinois, Indiana, Iowa, and Ohio and is found in parts
of Minnesota and southern Ontario in Canada. Although
it occurs more commonly in the North Central states, the
disease has been found in the South. Brown stem rot was
discovered first in 1944 in central Illinois. Since it has never
been reported outside of North America, it seems likely that
the disease originated here. Because of its nature, it may
have existed for years in the Midwest without being noticed.
The brown stem rot fungus does not infect any of the crop
plants commonly grown in the Midwest except soybeans.
“The only control measure known at present is a rotation
in which soybeans are grown only once in 3 or 4 years.
All commercial varieties are susceptible to the disease. A
type of resistance has been found in an introduction that
originated in Korea. Soybean breeders are now attempting
to incorporate this resistance into some of our adapted, highyielding varieties.”
Photos show: (1) Split soybean stems, showing internal
browning (left) and healthy stem (right). (2) Leaf symptoms
of brown stem rot. Address: Plant Pathologist, Crops
Research Div., Agricultural Research Service, USDA.

Note: This is the earliest document seen (June 2010)
concerning high-speed techniques for measuring the
composition of seeds, food, or feed. Address: 1. G.M.
Moffett Research Lab., Corn Products Co., Argo, Illinois; 2,
Northern Regional Research Lab., Peoria, Illinois.

6141. Conway, T.F.; Earle, F.R. 1963. Nuclear magnetic
resonance for determining oil content of seeds. J. of the
American Oil Chemists’ Society 40(7):265-68. July. [9 ref]
• Summary: Nuclear magnetic resonance spectroscopy
(NMR) was shown to rapid and accurate for determining
the oil content of partially dried seeds. The process was
developed by Shaw and co-workers in 1956.

6145. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Canadian oilseed plantings up sharply.
1(34):15. Aug. 26.
• Summary: Total flaxseed acreage for 1963 in Canada
amounted to 1,685,400 acres. Rapeseed had 483,500 acres,
soybeans took up 228,000 acres, and there were 38,000 acres
of sunflowerseeds.

6142. Johnston, A.E.; Ven Horst, Helen M.; Cowan, J.C.;
Dutton, H.J. 1963. Hydrogenation of linolenate. VIII. Effects
of catalyst concentration and temperature on rate, selectivity
and trans formation. J. of the American Oil Chemists’ Society
40(7):285-86. July. [10 ref]
• Summary: This is part of a study on hydrogenation of
soybean oil to improve its flavor by the production of
flavor-stable products high in linoleic acid. The rate of
hydrogenation depends on both temperature and catalyst
concentration, however trans formation is essentially a
function of temperature, while selectivity is little influenced
by either parameter. Address: Northern Regional Research
Lab., Peoria, Illinois.
6143. Smith, Allan K. 1963. Foreign uses of soybean protein
foods. Cereal Science Today 8(6):196, 198, 200, 210. July.
[28 ref]
• Summary: Contents: Introduction (world food shortages).
Technological assistance (by NRRL). Oriental traditional
foods: Tofu, shoyu or soy sauce, miso or soy paste,
monosodium glutamate, natto and kinako, soy beverage,
tempeh (tempe). Recent food developments. Address:
Northern Regional Research Lab., Peoria, Illinois.
6144. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Soybean Council exhibits at Izmir
international trade fair [in Turkey]. 1(32):9. Aug. 12.
• Summary: Benefits of using soybean oil is the theme
of an exhibit by the Soybean Council of America at the
Izmir International Trade Fair, Izmir, Turkey, August 20–
September 20. Big attention-getters are expected to be a
soybean oil fountain, and “soybean portraits” of George
Washington and of Mustafa Kemal Ataturk, founder of
Turkey.
Note: Izmir, historically Smyrna, is the third most
populous city of Turkey and the country’s largest port after
Istanbul. It is located in far western Turkey on the Gulf of
Izmir, by the Aegean Sea. The city is one of the oldest human
settlements of the Mediterranean basin, starting roughly 6500
to 4000 BC.
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6146. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Soybean Council introduces its versatile new
mobile exhibit at two Italian fairs. 1(34):10. Aug. 26.
• Summary: “Completely adaptable to audience, place, and
space, the new multi-use mobile exhibit of the Soybean
Council of America appeared in its compact form recently at
the Varese Poultry Fair in Italy (above).
“Needing no more than two men to handle (at left), the
exhibit panels and other demonstration equipment can be
transported on their own trailer hitched behind anything from
an automobile to a camel.
“Each time the exhibit is used its emphasis can be
changed–from soybean oil to soybeans or from their use in
feed or food–by substituting different panels. Below, the
exhibit was a part of the U.S. Pavilion at the Bologna Food
Fair, where its appearance seems different than at Varese.”
Contains three photos of the mobile exhibit.
6147. Bils, R.F.; Howell, R.W. 1963. Biochemical and
cytological changes in developing soybean cotyledons. Crop
Science 3(4):304-08. July/Aug. Based on Bils’ 1962 PhD
thesis, Dept. of Botany, Univ. of Illinois. [29 ref]
• Summary: The physiology, biochemistry, histology, and
cytology of developing soybean cotyledons from 15 days
after flowering to maturity were studied using manometric
and histochemical techniques, plus light microscopy and
electron microscopy.
By 26 days after flowering (DAF), starch, lipid, and
protein bodies were present in cytosol in soybean cotyledons.
As the seed developed, the cells of the cotyledons became
packed with the lipid, protein, and starch bodies. However
the starch bodies disappeared just prior to seed maturation.
Note: This is the earliest document seen (May 2011)
that describes the use of an electron microscope (in this case
a transmission electron microscope) to examine soybeans
or soyfoods. Address: 1. USC; 2. Plant physiologist, CRD,
ARS, USDA.
6148. Eldridge, A.C.; Wolf, W.J.; Nash, A.M.; Smith,
A.K. 1963. Alcohol washing of soybean protein: Protein
purification. J. of Agricultural and Food Chemistry
11(4):323-28. July/Aug. [30 ref]
• Summary: When soybean protein is isolated by
acidification of an aqueous extract of hexane-defatted
soybean meal, it contains 2-4% “of a phospholipide-like
material” [mostly lecithin] which can be extracted using
aqueous alcohols. The concentration of the alcohol and the
type of alcohol used to wash the protein are very significant;
the concentration affects the amount of material removed
and the nitrogen content of the extracted protein. Optimal
concentrations are: methyl alcohol 95-97% (vol/vol), ethyl
alcohol 84-88%, and isopropyl alcohol 78-88%.
“The washed protein has improved color and flavor

and produces extremely stable low density foams and
whips similar to egg white and commercially available soy
products.” The words “lipide,” “lipides,” “nonlipide,” and
“glycinin” appear in this article.
Figures (graphs) show: (1) Effect of methyl alcohol
concentration on the washing of crude, acid-precipitated
soybean protein at room temperature. (2) Effect of ethyl
alcohol concentration on the washing of crude, acidprecipitated soybean protein at room temperature. (3) Effect
of isopropyl alcohol concentration on the washing of crude,
acid-precipitated soybean protein at room temperature. (4)
Effect of the ratio of solvent to protein on extraction of
solids and esters from soybean protein. The x-axis shows
ml of 86% ethyl alcohol per gram of protein. (5) Effect of
extraction of extraction time on the extraction of alcoholsoluble solids and esters. Address: Northern Regional
Research Lab., Peoria, Illinois.
6149. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japanese to negotiate for Chinese soybeans.
1(35):13. Sept. 16. [1 ref]
• Summary: “Some groups forecast that Japan will take
about 250,000 metric tons (9.2 million bu.), either under the
agreement alone or with outside purchases included.
“Japanese and Chinese groups agreed in November
1962 on a 5-year program for the exportation of 700,000
tons (25.7 million bu.) of soybeans from Communist China
to Japan. For 1963, the first year of the agreement, 150,000
tons (5.5 million bu.) were programmed. However, actual
imports probably will exceed 200,000 tons (7.3 million bu.),
for some soybeans have been bought outside of the agreed
quantity. Communist China is pricing its soybeans below
those of the United States, as an inducement to Japanese
buyers.”
6150. Seed World. 1963. Gleanings for growers: Bragg
soyabean. 93(6):14. Sept. 27.
• Summary: This new soybean variety has been released
for growers in South Carolina. Developed by scientists in
USDA’s Agricultural Research Service in cooperation with
experiment stations in South Carolina, Georgia, and North
Carolina, Bragg is midway between Jackson and Lee in
maturity.
Note: It was probably named after the Confederate
General Braxton Bragg.
6151. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Brazil’s soybean production still rising.
1(39):14. Sept.
• Summary: Exports of soybeans in 1962 at 3.6 million
bushels earned over US$8 million in foreign exchange. The
major market was West Germany, which took 1.5 million
bushels. Soybean meal exports, at 54.079 short tons, earned
over $3 million. Over 32,000 tons went to West Germany.
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6152. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Soybean promotion in Egypt stresses best
way to use U.S. vegetable oils. 1(35):10. Sept.
• Summary: Despite its deficit in edible oil, Egypt’s first
import of U.S. soybean oil in 1959 went into soap and other
industrial products. The reason: unfamiliarity with storage,
handling, and processing the oil for human consumption.
Today, soybean oil is fast taking hold as a foodstuff, and
Egypt is sixth largest importer of U.S. soybean oil. Produced
in 1961 and still being shown in Egypt’s theaters is a
soybean nutrition film short, “Miracles with Modern Foods.”
In Arabic it tells how to prepare five complete low-priced
meals using soybean oil. In 1962, the Council estimated
that through all promotional media–trade fairs, publications,
broadcasts, personal contacts–over 12 million persons have
been introduced to U.S. soybean products.
6153. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan’s soybean imports and consumption
up. 1(39):14. Sept.
• Summary: Japan’s imports of soybeans in the Japanese
fiscal year, beginning April 1963, are estimated at about
1,360,000 tonnes (50 million bushels). The U.S. supplied
86% of the January-July imports, and Communist China
supplied 14%. Area planted to soybeans in 1963 declined by
10% to 593,000 acres. Liberalization of imported soybean
oil and soybean meal is expected to be postponed until
sometime in 1964.
6154. Grow, Howard E. 1963. Selling U.S. soybeans in
Japan. Soybean Digest. Sept. p. 57-60, 62.
• Summary: “This country [Japan] continues to develop
at an unbelievable rate. More good highways are being
constructed every year and in spite of the mountainous
terrain in many areas, superhighways are being built and
used. Tokyo is preparing for the 1964 Olympics with the
construction of more subways and superhighways leading
to the Olympic area. A new superrailroad will be completed
next year which runs from Tokyo to Osaka, a distance of
about 300 miles, and with only one intermediate stop will
have a running time of approximately 3 hours.
“Another area of expansion, in which we are particularly
interested, is in animal agriculture. As you have heard many
times, there has been very little livestock and poultry in
Japan. That situation is changing rapidly, particularly in
the field of poultry and swine. A preliminary report of a
projection study indicates that by 1975 poultry numbers will
nearly double from about 80 million to 140 million birds,
of which a large percentage will be broilers. Swine will
increase from 3½ million to 10 million head and dairy cows
will increase from a little over 1 million to over 3 million
animals. This projection in the field of animal agriculture
should be considered as quite reliable, since the information

comes from several separate sources which more or less
agree.
“This rapid increase in livestock and poultry numbers
will increase the feed requirements far beyond the present
usage and will require large amounts of feedstuffs. As Japan
is limited in ability to produce feeds, a large amount of these
requirements will need to be imported. I know that you are
particularly interested in What the future market for U.S.
soybeans in Japan will be and I can tell you that it is very
encouraging.
“As you know, up to this time our American Soybean
Association activities have been mostly in the field of human
foods and nutrition. Considerable progress has been made
in this area and perhaps as a nation Japan is more nutrition
conscious than any other country. There are several reasons
for this. The per capita income in Japan in 1956, at the time
that our program started, was equivalent of $228 per person.
In 1961 per capita income was $403 and has continued
to rise in 1962 to an estimated $468. As incomes have
increased, some of the increased per capita income has been
spent for food.
“Japanese Branch: The American Soybean Association,
as many of you know, maintains in Japan a market
development branch that is known as the Japanese American
Soybean Institute, or JASI, as it is commonly called. JASI
is directed by Shizuka Hayashi and maintains a staff of 10
people. JASI is directly responsible for the detailed planning
and supervising of the programs and activities that are
carried out to stimulate greater use of U.S. soybeans and
soybean products in Japan. JASI is financed cooperatively by
ASA, Foreign Agricultural Service of USDA and the various
industry groups in Japan.
Note: This paper continues for 4 more pages. A small
portrait photo shows Howard Grow. Address: Asst. to
Executive Vice President, American Soybean Assoc.
6155. Hume, David L. 1963. Overseas market development
work under Public Law 480. Soybean Digest. Sept. p. 54-56.
• Summary: “The cooperative market development program
of the Foreign Agricultural Service is an extensive business.
At the present time there are about 44 trade organizations
which are in cooperative relationship with the Foreign
Agricultural Service. Since the inception of the program
there have been over 750 projects, and work has been done
in about 60 countries throughout the world. This program, as
you may know, is a joint venture in which the dollars of the
U.S. agricultural industry are pooled along with governmentsupplied foreign currencies, made available by P.L. 480.
Since 1955 the U.S. agricultural industry, in aggregate, has
supplied almost 25 million in dollars and services. P.L. 480
has authorized more than $50 million equivalent in foreign
currencies for use in these programs.” Address: FAS USDA.
6156. Johnson, Herbert W. 1963. Cooperative soybean
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breeding research. Soybean Digest. Sept. p. 79, 81-83.
• Summary: “We appreciate the interest of the American
Soybean Association and other organizations in our research
and welcome this opportunity to discuss some aspects of
the research with you. I have been asked to report on the
soybean breeding work and on the expansion in the research
program which occurred in 1963.
“All our research is cooperative with state agricultural
experiment stations and for this reason we refer to it as
cooperative research rather than as USDA research. The
ultimate objective of all the research is to improve the
efficiency of soybean production on your farms.
“Our main area of research is breeding and genetics.
However, we also have assigned responsibility in two
important and closely related areas, pathology and
physiology, that are so important to the breeding work that
no discussion of the breeding research would be complete
unless it included information on these two important areas.
Therefore, I should like to give you a general idea of the
type of research we do in all three areas and of the extent the
work was expanded in 1963. I shall make no attempt to cover
all the activities in a given area of research but shall try to
illustrate the nature of the work with a few examples.
“Genetics and Breeding: In genetics research we
accumulate information on the inheritance of important
characters that will enable us to do a better job of breeding
improved varieties. Genetics and breeding research are very
closely related and often are one and the same thing. In one
type of genetics research we deal with characters that are
simply inherited such as seedcoat color and flower color.
We refer to genetics involving simply inherited characters as
qualitative genetics.
“The best example of qualitative genetics research
probably is disease resistance. We need to know how
resistance to a given disease is inherited so that we can
efficiently incorporate the desired resistance into improved
varieties. Normally studies on inheritance of disease
resistance involve crosses made in our first attempt to
develop varieties resistant to a given disease. The advantages
of knowing precisely how resistance to a disease is inherited
is illustrated by the four Phytophthora resistant varieties
released in 1963.
“Phytophthora Studies: Studies on the inheritance
of Phytophthora resistance indicated that resistance was
conditioned by a single pair of genes and that the gene for
resistance was dominant. Genes are the units of heredity
and they operate in pairs. Each parent of a cross contributes
one member of the pair. Usually the first generation plants
from a cross are like one of the parents in a simply inherited
character rather than intermediate between the parents. In the
case of Phytophthora resistance, the plants were resistant like
the resistant parent, indicating that the gene for resistance
was dominant. Conversely, the gene for susceptibility
was recessive and the plants showed no signs of this gene

received from the susceptible parent.
“There are advantages in being able to see the effect
of a gene whenever it is present, because with this type of
inheritance we can identify and select or cross the plants that
have the gene for resistance. In the case of the Phytophthoraresistant varieties, we could inoculate the plants with the
fungus when they were young and cross to those that
survived since we knew that the surviving plants had the
gene we wanted. This permitted crossing every cycle and
the rapid transfer of the gene for resistance to commercial
varieties.
“All simply inherited characters are not as easy to work
with as resistance to Phytophthora rot. Many are conditioned
by recessive genes and some are conditioned by more than
one. With this type of inheritance the expression of the
desired recessive gene is masked by its dominant counterpart
and we must evaluate the progeny of many plants to find out
if they have the desired gene. Progeny tests add to the time
and effort involved in transferring the genes to improved
varieties.
“Sometimes a desired trait is conditioned by two or
more recessive genes and one or more of these may be
associated with an undesirable gene. For example, resistance
to the soybean cyst nematode is conditioned by at least three
recessive genes. This means that at most one of 64 plants in
the first segregating generation of a cross between a resistant
and susceptible variety will be resistant.
“Identifying resistant plants is difficult because so many
plants must be evaluated and discarded for every one that is
resistant. This in itself is not so bad, but during the course of
developing varieties resistant to the nematode we discovered
that all plants that bred true for resistance also had darkcolored seeds rather than yellow.
“Dark-colored seeds are undesirable and were
apparently closely associated with the desired resistance to
the nematode. This association meant that we must evaluate
even larger numbers of plants to identify one that had the
desired combination of resistance to the nematode and
yellow seed.
“Several thousand plants have been evaluated and we
think we have the desired combination. If we have, we can
move rapidly in the development of varieties resistant to the
cyst nematode. However, the job has been difficult and is a
good illustration of how so-called simply inherited characters
are not always simple.
“Most of our genetics research deals with characters
conditioned by many genes and is much more difficult than
the type just discussed. We refer to this type of genetics as
quantitative genetics and important characters such as yield
are quantitatively inherited. This type of character is greatly
influenced by soil fertility, moisture, and other conditions
to which the plants are exposed. For this reason we cannot
estimate the number of genes involved or in most cases
whether they are dominant or recessive.
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“In genetics research with quantitative characters we
refer to the extent that observed differences are heritable.
In effect this means the extent to which we can select for
a given character. For example, suppose we evaluate 100
soybean selections for yield and the yield of the best one
is 5 bushels greater than the yield of the best commercial
variety. The extent to which this 5-bushel advantage will
be maintained in future tests or in your fields indicates the
extent that observed differences in yield are heritable. From
our research we know that this is only about 25% for yield
and about 60% for both oil and protein. Information of this
type provides a basis for planning our breeding work so
that maximum progress can be made in the most important
characters under consideration.
“Quantitative characters also may be associated in much
the same manner as resistance to the cyst nematode and
dark-colored seed. In our quantitative genetics research we
try to identify such associations to avoid difficulties they
might cause in breeding. For example, quantitative genetics
research has demonstrated that if we selected for oil or
protein alone, rapid progress could be made. However, it also
demonstrated that oil and protein are negatively correlated.
By this we mean that as one goes up, the other tends to go
down.
“Genetic investigation of this relationship has clearly
indicated that little progress in oil and protein is to be
expected if we select for both at the same time. Had we
done such selection for several years, we would have come
up with this conclusion, but it would have been much more
expensive and time-consuming than the genetics research
that gave rise to the necessary information to demonstrate
that this would be the result. Thus, our genetic research saves
us time in the development of new varieties and permits us to
take the most efficient approach to developing varieties of a
desired type.
“Most Discarded: In breeding soybeans superior
selections are crossed and the progeny or segregates
from these crosses are evaluated for several years with
the superior ones being saved and the inferior ones being
discarded as they are identified. In deciding what is inferior
or superior, however, the breeder must consider many
different characteristics. Yield, oil and protein contents,
resistance to lodging, resistance to shattering, resistance
to diseases, maturity and height are some of the most
important characteristics. All selections that are saved for
testing the following year must meet minimum standards
for all characteristics, and for this reason a high percentage
of the selections from most crosses can be discarded the
first year or two of testing.” Continued. Address: Research
Agronomist, Crops Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland.
6157. Johnson, Herbert W. 1963. Cooperative soybean
breeding research (Continued–Document part II). Soybean

Digest. Sept. p. 79, 81-83.
• Summary: (Continued): “However, after the obviously
inferior selections are discarded, the process of identifying
which of the few remaining is best is difficult. Soybean
breeders from various states cooperate in this advanced
testing and compare their own selections with those
developed by other breeders. In these comparisons they
must decide the extent to which superior performance in
one characteristic compensates for a deficiency in another,
because selections without some deficiencies are extremely
rare.
“For example, suppose yields of two selections exceeded
the yield of the best available commercial variety by 2
bushels per acre. One of these selections lodges more than
the commercial variety and the other shatters more. Which
if either of the selections should be released is the type of
question the breeders must answer before experimental
selections become varieties. The answers to the questions
must be based on tests conducted in a representative sample
of locations in the area where the variety will eventually be
grown because we feel that we have the responsibility of
identifying any possible weakness in a variety before it is
released, rather than releasing it to you and letting you find
them out. Soybean breeders in the United States evaluate
thousands of selections each year but only an extremely
small percentage of them ever become varieties.
“In 1963 we were able to add one position dealing
directly with the genetics of the soybean. The individual
who accepted the position, Dr. B.E. Caldwell, is stationed
at Beltsville, Maryland, and will spend a portion of his time
providing breeding materials for the eastern shore production
areas of Delaware, Maryland, northern Virginia, and southern
New Jersey. These areas have some unique problems,
particularly in seed quality, and we hope that the portion
of his time that Dr. Caldwell devotes to providing breeding
materials to several interested state workers will contribute to
rapid progress in a rather sizable production area.
“Most of Dr. Caldwell’s time will be devoted to research
on soybean genetics which we believe will increase the
efficiency of breeding programs generally. His research also
will include an investigation of the responses of soybean
varieties to selected strains of nodulating bacteria.
“Pathology. The plant pathologists that work on soybean
diseases do research in two important areas. They work with
plant breeders in developing varieties resistant to diseases
and carry a major part of the responsibility for getting
the selections infected with the disease in question and in
classifying the selections for resistance. Before they can do
this type of work, however, they must do work in their main
area of responsibility. This involves finding out about the
organisms that cause the diseases. What are they, how are
they transmitted, how do they survive from one season to
the next, and what are their relationships with other disease
organisms? This type of work is indispensable to continued
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profitable soybean production in the United States, and to an
efficient breeding program.
“Soybeans have many different diseases that are well
known to research men, but obviously all do not cause severe
losses each year, otherwise soybean production would not
be at its current level. The important questions in our disease
research are, ‘Which of the diseases cause the most damage
and which have the maximum potential for causing damage?’
Using the best answers to these questions we can obtain, we
decide which diseases should receive our available research
effort.
“We also have new diseases in soybeans about which we
have relatively little information. One such disease, caused
by bacteria, is a good illustration of the value of research in
soybean plant pathology. The disease was first discovered
about 3 years ago when we received some damaged soybeans
and were asked to identify the cause of the damage. The seed
contained many bacteria and subsequent research indicated
that almost all soybean seed contain varying amounts of
the same kind of bacteria. The bacteria also are present in
other parts of the plant, and cause various kinds of damage
depending on the variety and the conditions under which
the plants are growing. We have indications that the bacteria
may be involved in diseases we have thought were caused
by other organisms. Although we do not fully understand the
significance of this particular type of bacteria, we do believe
it is important in soybean production and that it merits
concentrated attention in our research.
“Two-Virus Disease: Another new disease is caused
by two viruses. Either of the viruses alone causes relatively
little damage to soybeans and we do not consider them major
diseases. However, when soybean plants are infected by
both viruses at the same time, yields are reduced drastically.
Thus we can no longer consider the two viruses as two minor
diseases, because when they occur together they cause a very
serious disease.
“We are fortunate that the new appropriation in 1963
enabled us to add a pathologist, Dr. Hideo Tachibana, at
Ames, Iowa. Dr. Tachibana’s main responsibility is to do
research designed to improve our understanding of the
interrelations among soybean diseases and between soybean
diseases and the soybean plant. As our information in these
areas increases, research efficiency in the development of
control measures, primarily resistant varieties, for soybean
diseases will increase.
“Physiology: In our plant physiology research we try
to find out things about the soybean that will permit us to
understand why it responds to various conditions as it does.
It isn’t sufficient to say that one variety is superior to another.
We need to know why one variety is superior. Is it superior
because it takes up more water or nutrients or because it
utilizes what it does take up more efficiently? Is it superior
because its leaves intercept more of the available sunlight or
because it converts a higher percentage of the light it does

intercept into energy stored in its seed?
“You probably have heard or observed yourself that
soybeans do not respond to direct applications of commercial
fertilizers as well as do many other crops. This is good
information to have and in your current production of
soybeans the information probably is adequate for planning
your farm fertilization program. An explanation of why
soybeans respond to commercial fertilizers as they do is
the type of information we try to accumulate in our plant
physiology research. We would like to have this sort of
information because we believe that if we knew why
soybeans respond to various conditions as they do, we could
develop some procedure of altering that response to the
advantage of the soybean grower.
“Research on the response of soybeans to phosphorus is
a good example of research in plant physiology. Some time
ago we observed that under conditions of disproportionately
high phosphorus some soybean varieties were severely
damaged but others continued to increase in performance at
very high levels of phosphorus.
“Research on response of soybeans to phosphorus
indicated that high levels of nitrogen prevented the damage
caused by high levels of phosphorus and that potassium and
calcium may have a similar effect. Thus, an effect attributed
to one nutrient is actually a function of two and perhaps
four nutrients. Although we still do not understand the
significance of the response, we are in a much better position
to deal with it now that we know that other nutrients besides
phosphorus are involved.
“Differences in response to phosphorus are fairly simply
inherited and we could develop varieties sensitive or tolerant
to phosphorus according to our wishes. However, before
we consider this characteristic in our breeding program, we
must find out which type of variety is best. Most of the best
varieties in the north central area are sensitive to high levels
of phosphorus while most of those in the southern area are
tolerant. This might be a simple accident of the parentage
involved in the varieties since one of the parents of most of
the varieties in the north central area is sensitive. However, it
might also mean something else.
“We depend on our research in plant physiology
to identify which is the best from your point of view,
phosphorus tolerant or phosphorus sensitive varieties. Until
this information is at hand, we do not know which type of
variety we should try to develop or even whether we should
consider this important difference in varieties in our breeding
programs” (Continued). Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
6158. Johnson, Herbert W. 1963. Cooperative soybean
breeding research (Continued–Document part III). Soybean
Digest. Sept. p. 79, 81-83.
• Summary: (Continued): “Varietal differences in response to
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other nutrients also are known. Under some conditions some
varieties will take up sufficient zinc to kill them while other
varieties under the same conditions will perform normally.
Some varieties will accumulate enough chloride in their
leaves to kill them under conditions where other varieties
perform normally. Some varieties perform normally in soils
that render iron so unavailable to other varieties that the
plants die. Some varieties develop chlorosis when inoculated
with certain strains of nodulating bacteria, and others do not.
Still other selections produce no nodules on their roots under
conditions favorable to good nodulation of most varieties.
“In spite of all these gross differences in response of
soybeans to specific nutrients, soybeans often do not respond
well to applied fertilizer. Obviously we need to know more
about this overall response of soybeans to nutrients. Once
we have sufficient information it may well be that we will
breed soybeans for response to specific nutrients or to a
combination of nutrients. Without the information, however,
a breeder has no way of knowing which combination of
responses is desirable.
“In 1963 a new plant physiologist position was added at
the U.S. Regional Soybean Laboratory at Urbana, Illinois,
and Dr. Ray E. Johnson is currently doing research in this
position. He is primarily concerned with research on the
nutrition of the soybean plant with special emphasis on the
nitrogen nutrition of the plant. From his research we hope to
accumulate information that will permit us to understand the
response of soybeans to nutrients.”
Photos show: (1) A portrait photo of Herbert W.
Johnson. (2) “Newly appointed plant physiologist Dr.
Ray Johnson observes a nitrogen utilization experiment
conducted by the USDA Regional Soybean Laboratory at
the University of Illinois’ agronomy south farm at Urbana,
Illinois Before coming to Illinois, Dr. Johnson held a postdoctoral appointment with the USDA research laboratory
at Beltsville, Maryland.” Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
6159. Pryde, E.H.; Anders, D.E.; Teeter, H.M.; Cowan, J.C.
1963. Unsaturated aldehyde oils by the partial ozonization
of soybean oil. J. of the American Oil Chemists’ Society
40(9):497-99. Sept. [5 ref]
• Summary: Aldehyde oils containing an average of one
to two aldehyde groups per glycerine molecule were
prepared. Ozonization was carried out in an ethyl acetatemethanol solvent and products were reduced catalytically
with palladium on charcoal in the presence of pyridine. In
this way maximum conversion of unsaturated to carbonyl
functionality was achieved without saturation of unozonized
double bonds. Oils produced had three types of functionality:
aldehydic, olefinic and glyceride ester. Address: Northern
Regional Research Lab., Peoria, Illinois.

6160. Rackis, J.J.; Smith, A.K.; Nash, A.M.; Robbins, D.J.;
Booth, A.N. 1963. Feeding studies on soybeans. Growth and
pancreatic hypertrophy in rats fed soybean meal fractions.
Cereal Chemistry 40(5):531-38. Sept. [11 ref]
• Summary: “Poor growth, low protein efficiency, and
pancreatic hypertrophy occurred when rats fed casein diets
containing raw soybean whey solids and whey protein.
Trypsin inhibitor in these diets was very high.” Address:
Northern Regional Research Lab., Peoria, Illinois.
6161. Senti, F.R. 1963. Soybean utilization research at the
Northern Regional Research Laboratory. Soybean Digest.
Sept. p. 26-30.
• Summary: Contents: Introduction. Utilization trends–
problems and opportunities: domestic crush, exported
soybeans. NRRL research program: edible oil, nonfood uses
of soybean oil, meal and protein research, F.Y. 1963 research
expansion, summary. Contains 3 graphs, one bar chart, and 3
tables.
A small portrait photos shows F.R. Senti. Address:
Director, Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
6162. Sikes, Walter W. 1963. Export prospects for soybeans
and soybean products. Soybean Digest. Sept. p. 32-33.
• Summary: “Someday a speaker is going to endear himself
to an audience by dealing with the assigned subject in one
precise sentence and then sitting down–amid deafening
applause.
“The subject, ‘Export Prospects on Soybeans and
Soybean Products,’ invites a one-sentence dissertation–a
simple statement that next year’s export outlook is for
shipments even bigger than this year’s record performance.
That’s the outlook as we see it.
“At the moment we are on target to export a record 175
million bushels of soybeans. We are on target to export a
record 1.3 plus million tons of oilseed meal. And despite
many delays, disappointments, and in one instance a disaster,
we expect to equal or exceed last crop year’s record export of
vegetable oil.
“Remarkable Export Performance: Considering export
performance of the past several years, a person hardly needs
to be an optimist to predict expanded exports. Rather a
person would have to be a pessimist to predict the contrary.
“The only recent year U.S. exports failed to show a
substantial increase over the previous year was when beans
supported at $1.80 reached $3.33 in the U.S. market place.
This, as you know, occurred in 1960-61. With beans selling
in the $2.50 area and meal around $70, both moderately
above the 1961-62 level, we will export about 175 million
bushels of soybeans in 1962-63 as compared to about 154
million bushels in 1961-62–and export 1.3 to 1.5 million tons
of [soybean] meal as compared to 1.0 million tons in 196162.
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“Today we are on target for a record breaking
470-million-bushel crush of soybeans. Obviously, a
470-million-bushel crush is dictated by meal demand and so
we predict a crush as great or greater in 1963-64.
“With carry-in stocks of almost a billion pounds of
oil, the crush of 470 million bushels of beans for meal this
year plus the cottonseed crush has resulted in an exportable
supply of 3 billion pounds of vegetable oils. About this time
a year ago we had anticipated exports of about 2.2 billion
pounds of vegetable oil if all of the possibilities became
realities.
“As time passed, certain countries had to be written off
or reduced and certain P.L. 480 programs other than title I
moved lesser quantities of oil. One country taking oil last
year under title I became ineligible for title I this year due to
an unexpected large rapeseed crop putting her into the oilexporter category. A larger cotton crop than expected reduced
title I requirements of another country. Disaster struck the
port area of another. And in our largest dollar purchasing
country over 100 million pounds of Russian sunflowerseed
oil moved in to give us competition.
“Be this as it may, we will still likely equal or exceed
last year’s record exports, and while indications point to a
larger olive oil crop in certain Mediterranean countries next
year, we do not expect a reocurrence of some of the other
problems, and anticipate a large export movement in 196364. Anticipated building of additional bulk oil handling
facilities will be helpful and will tend to mitigate against
prolonged disruption, such as was caused by the hurricane at
Chittagong, Pakistan.
“It appears a bit more vegetable oil will be sold for
dollars this year than last, and it may come as a surprise to
some of you that Iran has become our second largest buyer
of soybean oil for dollars, replacing Hong Kong, which
occupied the No. 2 spot the year before.
“Looking into the vegetable oil future–and I am talking
of many years from now–the situation will probably get
much better before it gets worse. While actual export
tonnage of refined vegetable oil may increase for several
years I would expect the percentage of refined oil in total
U.S. oil exports to decrease. Total tonnage of vegetable oil
exports could well increase for several years to come. The
more expansive and the more dynamic market development
activities are in this area, the longer will this huge market
persist. But there should be expected a shift to exports
from oil to beans–a long time coming–but reasonably sure
to come. (You people are in a much better position than
I to determine how much this shift will be cushioned by
increased domestic demand throughout the years, due to
population increase and availability of other domestically
produced oils.)
“Coming Shift in Exports: This shift in exports
should be expected, for if there is continuing improvement
of economies throughout the countries of the world as

currencies become more and more usable in worldwide
commerce and as meal demand becomes more universal,
it would seem that countries would purchase equipment
and move into the refining business themselves. And with
continued recovery, they will probably seek to move into
the crushing business themselves–as they get the hard
currencies to buy equipment and beans, and as their feeding
requirements are built up.
“To repeat, an intensified and increasingly effective
market development activity to increase per capita oil
consumption and introduce oil into new markets could mean
continued increased exports of oil in absolute terms, but I
do believe there will occur this percentage shift from oil to
beans.
“Much of this transition of countries from oil-importing
to soybean-crushing countries is a long, long way down the
road. Meanwhile, we are not only justified but obligated
to fight against any arbitrary or discriminatory actions
or artificial stimuli on the part of a country or group of
countries, which would speed up this uncertain time table on
any other basis than sound economics.
“I’d like to elaborate a bit on why all of us should
battle arbitrary trade restrictions, while, at the same time,
accepting changes in trade patterns that the economies of
a country justify. The producer and seller of soybeans who
looks at the European Common Market with a soybean
import duty bound at zero can ill afford to disengage himself
from the arguments we are making against the economically
unjustified increase of import duties on soya and cotton oil.
“The pattern is being set, the mold is being cast, and
the psychology of Common Market leadership is being
established for years to come. What now looks okay to the
producer-exporter of soybeans may not look good to the
Common Market later. If the Common Market is wedded
to expediency and internal special interests pressures, and
shows a disregard of others’ rights to share in their markets
on a competitive basis–a right its members have in our
market–then there can be trouble ahead for exporters of any
U.S. agricultural commodity.
“Dollar Return to U.S.: Just what this spectacular rise in
soybean and product exports means in terms of dollar return
to the United States is certainly recognized by all too few.
The export outlook now is such that dollar returns from the
sale of U.S. soybeans and products may soon exceed the
dollar returns of any other exported agricultural commodity.
All except a negligible quantity of the 175 million bushels of
beans exported this year will be for cash-on-the-barrelhead
dollars, the same for the 1.3 to 1.5 million tons of oilseed
meal, and for between 40% and 50% of the vegetable oil
exported. Of the total exports of soybeans and products only
15% of the sales value (which is U.S. market prices) will be
paid for in foreign currencies, and, mind you, a portion of
the local currencies generated are used to expand markets in
dollar as well as nondollar areas.
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“It is a sad fact that both at home and abroad there is
an unclear picture of the soybean phenomena, the whys
and wherefores of U.S. soybean price support policies, and
effects and purposes of P.L. 480 in this commodity area.
The overseas producers of copra and peanuts for crushing
are becoming more realistic in their understanding of what
would happen to their markets as we crushed for meal
and had no P.L. 480 program to move a large quantity of
the resultant oils. But their understanding is by no means
complete and, on a reducing scale, they still tend to criticize
a program that could well be their salvation in the market
place; they still tend to view with alarm U.S. market
development activity in vegetable oils which could well be
their–and our–brightest hope in the markets of the world.
“Produce soybeans we will do; crush for meal we will
do; and where will the producer of competing products be
if market development work falters or a slowed down P.L.
480 aims all oil products at the same market and a relatively
limited market at that?
A portrait photo shows Walter W. Sikes. Address:
Director, Fats and Oils Div., Foreign Agricultural Service,
USDA.
6163. Soybean Digest. 1963. Honorary life members
[American Soybean Assoc.]: Dr. C.R. Weber and Dr. Allan
K. Smith. Sept. p. 10.
•

Summary: Dr. C.R. Weber has done outstanding research
in soybean genetics. He received his B.S. and M.S. degrees
from the University of Illinois and his Ph.D. from Iowa State
University. He became associated with the U.S. Regional
Soybean Laboratory as a student assistant shortly after it was
organized in 1936. His entire work career as an agronomist,
except for duty with the U.S. armed services, has been with
the Laboratory. He was placed in charge of soybean research
work in Iowa shortly before World War II.
“Dr. Allan K. Smith is an international authority on soy
protein and its uses. He was a pioneer investigator in the

field. His basic work has provided insight into the chemical
nature and physical properties of the complex protein
systems found in soybeans. His work has assisted industry
in the development and use of isolated soy protein, protein
concentrates, soy flour and other products for food, feed and
industrial uses. Processes and products developed under his
supervision are used by the paper industry in paper coating,
adhesives, sizing and lamination, and in the food industry.
He contributed to the use of identity-preserved soybeans
in the export market and the development of the process of
making Gelsoy and other soy food products which are now
used in Japan.
“Dr. Smith received his B.S. degree in chemistry at Coe
College, Cedar Rapids, Iowa, in 1919; and his M.A. and
Ph.D. from Columbia University in 1924 and 1926. He was
guest lecturer at the University of Minnesota from 1932 to
1934, and research chemist at the U.S. Regional Soybean
Industrial Products Laboratory from 1937 until 1942. He has
been senior chemist and investigations leader at the Northern
Regional Research Laboratory since 1942.
“Dr. Smith made two extensive surveys of the Orient in
1948 and 1957 to learn more about soybeans in foods. His
first monograph on Chinese, Korean, and Japanese uses of
soy foods is used throughout the world. His second, on the
use of U.S. soybeans in Japan and subsequent research by
Dr. Smith, helped to clarify many objections raised by the
Japanese to U.S. soybeans.”
Portrait photos show Dr. C.R. Weber and Dr. Allan K.
Smith.
Note: The title of Allan K. Smith’s 1926 PhD thesis
from Columbia University was “The rate of interdiffusion
of sodium hydroxide and hydrochloric acid by a calometric
method.”
6164. Soybean Digest. 1963. New development for soybeans
in children’s food. Sept. p. 91.
• Summary: “A new way of preparing soybeans for
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use in children’s food in developing countries has been
accomplished in an international research effort, the U.S.
Department of Agriculture reports.
“A full-fat soy flour that can be made in simple, mobile
equipment resulted from cooperation of USDA’s Agricultural
Research Service, the United Nations Children’s Fund
(UNICEF), and Wenger Mixer Manufacturing of Sabetha,
Kansas.
“This flour, made from dehulled soybeans, contains
40% of high quality protein and 20% of easily digestible fat.
It can be used alone in beverage products such as soy milk
and babies’ formulas or with cereal products in macaroni,
noodles, baked goods, and soups. The combination of
soybean and cereal protein is well balanced nutritionally for
human food.
“Full-fat soy flour is being evaluated as food for
children under 1 year old in Taiwan and Indonesia. It will be
compared with other soy foods in tests by 3,000 children.
“The new method of preparing soy flour is called the
‘extrusion’ or ‘expansion’ process. The soybean product
expands when it is extruded to atmospheric conditions from
conditions of high pressure and temperature.
Note: This is the earliest document seen (Nov. 2013) that
discusses the use of extrusion cooking or an extruder to make
soy flour–especially full-fat soy flour.
“The cooperation of ARS [USDA’s Agricultural
Research Service] scientists at Peoria, Illinois, in these
studies is part of USDA’s research effort to find new uses
for agricultural products. UNICEF is interested in simple,
compact food-processing equipment suitable for mobile use
in developing countries where large scale processing is not
yet feasible. The studies were financed largely by UNICEF
funds.”
6165. Todhunter, E.N. 1963. Biographical notes from the
history of nutrition. David Breese Jones–October 5, 1879–
August 31, 1954. J. of the American Dietetic Association
43(3):280. Sept. [1 ref]
• Summary: Pronounced BREES.
1879 Oct. 5–Jones is born in Cambria, Wisconsin, the
eldest of 3 sons born to John D. and Mary (Breese) Jones,
both of whom were of Welsh ancestry. Jones receives his
early education at Ripon College Preparatory School in
Ripon, Wisconsin.
1904–He obtains his bachelor’s degree from Ripon
College, where he has taken all the chemistry and science
courses offered. He worked his way through college but also
had various extracurricular activities.
1904-06–He teaches science plus almost every other
subject at a high school in Minnesota.
1906–He obtains a position at Yale University
(Connecticut) as Assistant in Chemistry to T.B. Johnson. He
takes additional science courses at the same time.
1908-09–He then works in the laboratory of Thomas B.

Osborne at Storrs, Connecticut.
1910 Aug. 25–He marries Clara Abigail Chase at
Rhinelander, Wisconsin. She shares his love of nature, and
tramping through fields and woods.
1910–He obtains his doctorate from Yale University.
1911–He is head of the Chemistry Department,
Morningside College, Sioux City, Iowa.
1912-1915–He serves for 4 years as instructor in organic
chemistry at the University of Wisconsin.
1915–He join’s USDA’s newly established Protein
Investigation Laboratory in the Bureau of Chemistry; there
he remains until his retirement in 1949. He begins work on
the isolation and analysis of seed proteins; his work is noted
for being systematic, accurate and complete.
1916 Oct.–He publishes an article on the proteins of the
peanut in the Journal of Biological Chemistry.
1917–He begins nutritional studies when a rat colony is
established.
1921 March–He publishes his first article on the soy
bean.
1947–He is one of two men to receive the Superior
Service Award presented by the USDA. The wording on
his citation reads: “For his contribution to science through
research into the chemical nature, digestibility, and biological
value of proteins and their constituent amino acids.” The
other man was William J. Morse.
During his career D.B. Jones published 160 papers
of which he was author or co-author; about 60 of these
appeared in the J. of Biological Chemistry.
1954 Aug. 31–He died of a heart condition. Address:
Dean, School of Home Economics, Univ. of Alabama,
Tuscaloosa, AL.
6166. Van Der Jooste, Jasper W.; Moreland, Donald E. 1963.
Preliminary characterization of some plant carboxylic ester
hydrolases. Phytochemistry 2(3):263-71. July/Sept. [23 ref]
• Summary: Carboxylic ester hydrolase preparations were
obtained from acetone powders of soybean seedlings. A
phenoxyester (phenoxyesterase) form soybean seedlings
differed from enzymes previously described in that it was
highly specific for 2-naphthyl phenoxyacetate (NPOA), not
inhibited by p-chloromercuribenzoate (PCMB), and slightly
activated by diisopropylfluorophosphate (DFP). Soybean
enzymes hydrolyzed NPOA more rapidly than 2-naphthyl
acetate (NA). Address: Dep. of Crop Science, North Carolina
State College, and Crops Research Div., Agricultural
Research Service, USDA, Raleigh, North Carolina.
6167. Wilber, Robert L. 1963. The leguminous plants of
North Carolina. North Carolina Agricultural Experiment
Station, Technical Bulletin No. 151. 294 p. Sept. See p. 26769. [50* ref]
• Summary: This study was begun by Dr. William B. Fox in
1949 and continued until his accidental death in Nov. 1952.
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It was continued by Robert K. Godfrey. Contains a botanical
description and an illustration (line drawing) of Glycine
Max. Address: Asst. Prof. of Botany, North Carolina State,
Durham.
6168. Wolf, W.J.; Eldridge, A.C.; Babcock, G.E. 1963.
Physical properties of alcohol-extracted soybean proteins.
Cereal Chemistry 40(5):504-14. Sept. [13 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Northern Regional Research Lab., Peoria, Illinois.
6169. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Chinese soybeans reportedly of better quality.
1(40):11. Oct. 7.
• Summary: Importers and crushers indicate that on the basis
of present quality Chinese soybeans can be used for crushing
on a $3/tonne differential below U.S. soybeans. Formerly
$5 to $7 was considered necessary. In 1962 China supplied
13% of Japan’s total soybean imports and the U.S. supplied
virtually all of the remainder.
6170. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. U.S. soybean exports, biggest cash earner.
1(41):11. Oct. 14.
• Summary: Soybeans and soybean products were the
leading “cash on the barrelhead” dollar earner of all U.S.
agricultural exports during the 1962-63 marketing year,
according to preliminary comparisons of leading U.S. farm
products exported for dollars. Major customers have been
fast-growing commercial feed industries–first in Western
Europe and later in Japan–particularly feed for poultry and
hogs and to some extent for beef cattle.
6171. Matchett, J.R.; Bruun, J.H.; Pollack, M.; Rogers, R.
1963. The potential of agricultural raw materials in industrial
uses. Chemurgic Digest. Sept/Oct. p. 5-7.
• Summary: “Agriculture’s command of industrial markets
of a half century ago was broken by a vigorous program
of research as a result of which petroleum has captured the
Lion’s share of the large and growing chemical market.”
A table giving “Raw materials for the chemical and
allied industries,” shows: For soap–Animal fats and
vegetable oils (1915-20), Petroleum (1962); For paints,
varnishes, and lacquers–Linseed oils (1915-20)–Petroleum
(1962). Address: Agricultural Research Service, USDA.
6172. Ross, J.P. 1963. Nematodes and soybeans. Soybean
Digest. Oct. p. 6-7.
• Summary: “Plant parasitic nematodes annually cause
significant soybean yield losses in the United States. Most
reports of nematode damage to soybean crops have been
from the southern states; however, investigations are
currently being conducted in northern areas to determine
the extent of nematode damage to soybean production.

Aboveground symptoms of nematode damage may be similar
to those caused by other conditions that affect the proper
functioning of the root system, i.e., nutrient deficiencies,
drought, and root diseases. Therefore, nematode damage
to soybean plants in many cases is difficult to detect from
aboveground symptoms.
“To diagnose nematode damage correctly, close
examinations of the root systems are necessary. Since
nematode populations vary from very high to very low
within relatively short distances (3 to 4 feet) in a field,
uneven plant growth usually is noted in infested fields.
“The amount of plant damage caused by parasitic
nematodes is affected by factors such as nematode
population level, soil type, weather conditions, and soil
fertility. For instance, when attacked by certain nematodes,
plants growing in deep sandy soils are more severely affected
than plants growing in heavier soils. Nematode attacks
frequently weaken plants and make them more susceptible to
diseases which normally would be unimportant.
“The Sting Nematode, Belonolaimus, probably is the
most devastating nematode to soybeans in localities where
it occurs (fig. 1). It is generally limited to the sandy soils
of the southeastern and southern coastal plain. Entire fields
of soybeans have been killed shortly after emergence,
and relatively low sting nematode populations may cause
significant yield losses. This nematode usually does not
enter the root but feeds on the root tips and along the sides
of young roots. The affected root system takes on a bushy
appearance and root tips are short, dark, and swollen (fig.
2). It is believed that plants sustaining sting nematode attack
may be more susceptible to diseases caused by other soilinhabiting pathogens.
“The extremely wide host range of the sting nematode
makes its control by crop rotation very difficult. Heavily
infested fields often will not support any kind of plant growth
since many weeds as well as most cultivated crops are
susceptible to damage. This nematode is readily controlled
by applications of soil nematocides. However, at present,
chemical control is not economically feasible for soybean
production. No lines resistant to this nematode were detected
in the soybean germplasm in tests conducted in North
Carolina.”
Note: This is the earliest English-language document
seen (Dec. 2016) that contains the word “germplasm”–
spelled as one word.
“Root-Knot Nematodes (Meloidogyne species) are
probably the most widely distributed nematode pest of
soybeans. There are at least four separate species of this
nematode in the United States capable of inflicting damage
to a soybean crop. With one exception (the northern rootknot nematode) these nematodes are essentially hot-weather
organisms and are more important in the southern states
where the growing seasons are long and the winters short.
“Soybean yield loss caused by root-knot nematodes
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is closely related to environmental conditions as well
as to nematode population levels. Under ideal growing
conditions with adequate moisture and fertility, root-knotaffected soybeans may produce good yields. However,
when conditions prevail that subject the crop to unfavorable
moisture or nutrition, considerable loss in soybean yield
may result. Plants infected by root-knot nematodes are more
susceptible to diseases caused by root-invading fungi than
nematode-free plants.
“The most prominent root symptom caused by root-knot
nematodes is the gall. These galls may vary from barely
detectable swelling to knots about 2 inches across. Most
root-knot nematode species cause large galls. The galls
formed by the northern root-knot nematode, however, are
very inconspicuous, and many small rootlets develop in
clusters around points of nematode infection. Except in the
egg stage, the root-knot nematode spends almost all of its life
within root tissue. During the feeding process the nematode
injects a stimulant into the root cells which react to form the
‘knots.’ These galls which develop are part of the root and
usually have a texture similar to root tissue. The beneficial
nitrogen-fixing nodules are easily distinguished from rootknot galls by their spongy consistency and their loose
attachment to the root.
“Probably the best method to control root-knot in
soybeans is to grow resistant varieties. Since strains of
most root-knot nematode species exist resistant varieties
are occasionally found to be susceptible. Nonetheless, the
resistant soybean varieties are usually of great value on
root-knot nematode infested land. The Hardee, Jackson and
Hill varieties have moderate root-knot resistance, and the
recently released varieties Delmar and Bethel have excellent
resistance to a common strain of root-knot nematode.
Although application of nematocides or a dry summer fallow
interspersed with occasional cultivation are both effective
in reducing root-knot nematode populations, they are not
economically feasible for soybean production.
“The Soybean Cyst Nematode (Heterodera glycines) is a
serious pest first discovered attacking soybeans in the United
States in southeastern North Carolina in 1954. Since then it
has been found in other areas along the east coast and in six
states in and around the Mississippi Delta. Quarantines have
been set up in attempts to prevent spread.
“The cyst nematode has been the subject of considerable
research at North Carolina State College, Raleigh. Rotation
experiments proved that a 3- or 4-year rotation with a
nonsusceptible crop, such as corn, cotton or cowpeas,
will produce normal soybean yields. A black-seeded, haytype soybean having high resistance to the nematode was
discovered in North Carolina in 1957, and since then an
intense breeding program has been conducted to incorporate
the resistance into a commercially acceptable variety of the
Lee type. All attempts to separate the high level of resistance
from the black seedcoat, however, have failed.

“A soybean cyst-nematode resistant breeding line,
designated NC-55, which is essentially the Lee variety with
a black seedcoat, has been released for research purposes
by the North Carolina Experimental Station and the U.S.
Department of Agriculture. When grown in infested soil it
yields well and is very effective in reducing cyst nematode
populations since adult females develop only rarely. It is
hoped that this line will provide a starting point from which
a yellow-seeded, cyst-nematode-resistant soybean variety
will be developed. Breeding programs are also in progress in
Arkansas, Missouri, and Tennessee.
“Recent investigations at North Carolina State College
have shown that soybeans attacked by the soybean cyst
nematode are more susceptible to the Fusarium wilt disease;
this disease is usually not a problem in soybean production.
The southern stem rot disease (sclerotial blight) has been
observed to be more severe in soybean fields where cyst
nematodes prevail.”
Photos show: (1) Soybean field showing damage caused
by sting nematode. (2) Root systems of soybean seedlings
showing sting nematode damage. Address: Plant Pathologist,
Crops Research Div., Agricultural Research Service, USDA,
North Carolina State College, Raleigh.
6173. Spilsbury, Calvin C. 1963. Western Europe, a
growing market for U.S. soybeans and soybean meal. USDA
Foreign Agricultural Service. FAS-M-153. iv + 145 p. Oct.
Summarized in Soybean Digest, Dec. 1963, p. 27. 28 cm.
• Summary: Contents: Introduction. Summary. West
Germany. France. United Kingdom. Denmark. Italy. The
Netherlands. Belgium. Spain.
Within each country, the situation is discussed under the
following headings: Demand for soybeans and soybean cake
and meal, soybean crushing industry, soybean meal in mixed
feed and other uses, soybean oil uses and demand, marketing
and government controls, summary. Address: USDA.
6174. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: United
Kingdom, soybean crushing industry (Document part).
USDA Foreign Agricultural Service. FAS-M-153. p. 57. Oct.
• Summary: “The oilseed crushing industry in the United
Kingdom crushes around 1.1 million tons of oilseeds
each year, and it is entirely dependent upon imported raw
materials. The industry is concentrated in the hands of 11
large processing mills, most of which are located along the
coastal areas where imported oilseeds are easily handled. The
majority of existing mills are now concentrated around Hull,
Liverpool and London. Continuous solvent extraction mills
have been constructed in the United Kingdom since the war.
“Crushing mills are located mainly at Bristol, Glasgow
[Scotland], Hull 3, Liverpool 3, London 1, and Manchester
1... Soybeans are crushed in the United Kingdom at 6 plants
with a capacity varying from around 150 tons a day to that of
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one large plant with capacity varying from 500 to 700 tons.
The following extraction mills are now crushing soybeans
regularly in the United Kingdom (their capacity is given in
tons per 24 hours.):
J. Bibby & Sons, Ltd., Liverpool, 500 to 700 tons.
British Extraction Co., Bromborough (Liverpool), 200
tons.
Clyde Oil Extraction Ltd., Glasgow, 180 to 200 tons.
British Oil & Cake Mills (batch solvent), Erith, 200 tons
[on the River Thames just east of London].
Premier Oil & Cake Mills Ltd., Hull, 150.
The combined soybean solvent crushing capacity of
these 5 mills is 400,000 to 450,000 tons/year. Two other
British mills that crush soybeans, each with unknown
capacity, are African Oil Mills (Cooperative Wholesale
Society), and British Oil and Cake Mills, Selby. Total
estimated oilseed crushing capacity in the UK: Solvent
extraction 400,000 to 500,000 tons. Expeller 900,000. Total:
1,300,000 to 1,400,000. Address: USDA.
6175. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: Denmark,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 71. Oct.
• Summary: “The oilseed crushing industry in Denmark
is based on domestic demand for fats and a growing
export market for processed oil. As a result, the industry
is relatively small. Two large crushing concerns make up
the vegetable oil industry. Those mills are: Aarhus Olie
Fabrik A/S, 27 Brunsgade, Aarhus and Dansk Sojakage
Fabrik [Sojakagefabrik] A/S, 24 Islands Boygge [Brygge],
Copenhagen; they crush imported oilseeds, refine vegetable
oils produced, and also refine fish and whale oil. The oil
is used mainly for margarine, and also is sold to soap
producers. Some soybean oil is exported.”
Denmark’s Soybean Crushing Capacity, 1962, by
solvent extraction, follows (their solvent crushing capacity is
given in metric tons [tonnes] per 24 hours):
Aarhus Oliefabrik A/S, Aarhus, 750 tonnes continuous
solvent + 350 tonnes batch solvent*.
Dansk Sojakagefabrik, Copenhagen, 750 tonnes
continuous solvent.
Total yearly crushing capacity using continuous solvent
extraction is 450,000 tonnes. *The Aarhus batch solvent
crushing capacity is not being operated because of high
operations cost, but it could process 100,000 tons of oilseeds
a year if necessary.
“The two large crushing mills in Denmark are equipped
with refining and hardening plants, and all have modern
materials-handling and storage facilities for moving large
volumes of soybeans and other oilseeds. Soybean oil mills
in Denmark are restricted from operating on Sundays, but
are allowed to do so during nine Sundays every 6 months...
Labor costs still remain low compared with mill costs in

the United States, as the average worker in the industry is
reported to make around $2,000 a year.”
Note that this document mentions Aarhus Oliefabrik
in connection with soya. However in 1909 John M. Carson
(p. 19), in a section on Denmark, gave the detailed views
of a Danish importer of cotton-seed products in Aarhus,
Denmark, concerning soya beans in England and Denmark.
This company was probably Aarhus Oliefabrik, which was
founded in 1871. Address: USDA.
6176. Spilsbury, Calvin C. 1963. Western Europe, a
growing market for U.S. soybeans and soybean meal: Italy,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 91-92. Oct.
• Summary: “The oilseed crushing industry in Italy
processed around 804,100 tons during 1961 of oilseeds
and oil-bearing materials, including copra... The margarine
industry, that had a demand for around 50,000 metric tons in
1957, is growing, and probably has a demand for nearly 50
percent more oil at present.
“The total oil-crushing industry is made up of 244 mills,
many of them olive-processing firms that are dominated by 6
large firms. The oilseed crushing industry is located mainly
around Genova, Milano, Ferenze [sic, Firenze or Florence],
Giammoro (Messina, Sicily) and Lucca.
“The two most important associations of crushers are the
Associazione Nazionale tra gli Industriale degli Olii da Semi
and Associazione Nazionale dell’ Industria Olearia-Grassi,
Saponi Affini. Both are located in Rome.
“Several continuous solvent extraction mills have been
constructed in recent years to handle all types of oilseeds.
It has been estimated that 12 to 15 mills have processed
soybeans. The main plants in the soybean crushing industry
and their capacities in 1962 are (their daily crushing capacity
is given in metric tons [tonnes] per 24 hours):
Soja Ravenna, Ravenna, 500 tonnes.
Giacomo Costa Fu Andrea, Vignole Barbera (Genova),
300–400 tonnes.
Central Soya–Seriom, Leghorn San Giovanni Valdarno,
250 tonnes.
Oleificio Fratelli Belloli, Inveruno, 250 tonnes.
Chemical Industry of Central Italy, Ancona, 200 tonnes.
Other crushing mills, Rome, etc., 150 tonnes.
Total daily crushing capacity using solvent extraction
is 1,650 tonnes. “On the basis of a 300-day working year,
the annual crushing capacity for soybeans would be around
450,000 tonnes, which would produce about 400,000 tons of
soybean meal. Three or four new solvent extraction plants
are planned for soybean processing and a second mill is now
being completed at Ravenna. Soybeans are not preferred by
crushing mills that have pre-pressing equipment for high-oil
content oilseeds...
“Many mills produce only crude oil... Soybean crushers
report that there is very little profit at present in soybean
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crushing in Italy and that additional profits are earned
only through integration of the industry into refining and
marketing of vegetable oils.” Address: USDA.
6177. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: Netherlands,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 111-12.. Oct.
• Summary: “In 1960 the Netherlands had 20 mills that
crushed 624,000 tons of oilseeds. By 1962 the crush had
risen to 746,000 tons. In 1962 the crushing capacity for
soybeans of leading mills, given in metric tons (tonnes) per
24 hours using continuous solvent extraction is as follows:
Unilever N.V., Zwizndrecht, 600 tonnes + 500 tonnes
batch.
Oliefabrieken De Ploeg, Maassluis, 250 tonnes.
Stichtsche Oliefabriken, Utrecht, 200 tonnes.
Duyvis Oliefabrieken, Koog aan de Zaan, 200 tonnes.
Speelman’s Oliefabreken, Schiebroek, 125 tonnes.
Total crushing capacity for soybeans per 24 hours: 1,000
tonnes using continuous solvent + 500 tonnes using batch.
A photo shows an example of a windmill, used for power
at the earliest crushing plants. The yearly soybean crushing
capacity for all mills using continuous solvent, batch solvent,
or screw presses is 950,000 tonnes. Many of the soybean
crushing mills also operate screw presses. Rotterdam
is the main crushing center; other crushing centers are
Amsterdam, Zeandam, Wormerveer, and Maassluis. There
are 22 margarine plants which produce over 225,000 tons of
products, most of which is consumed domestically. However
most of the margarine is produced by one large plant in
Rotterdam which is outstanding for its complete sanitation.
Address: USDA.
6178. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: Belgium,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 128-30. Oct.
• Summary: “The Belgian crushing industry crushed over
300,000 tons of oilseeds in 1962. A major expansion has
taken place since 1955, when only 154,000 tons were
crushed. In 1962 Belgium soybean crushing capacity of
major firms and their locations was as follows: SS = Soybean
solvent extraction, OS = other oilseed solvent extraction:
N.V. Vandemoortele, Merksem–Izegem, 300 tonnes SS
+ 150 tonnes OS.
Nouvelles Huileries Anversoises S.A., Merksem, 250
tonnes SS, 250 tonnes SO.
Union S.A., Baasrode, 150 tonnes SS, 200 tonnes SO.
Huilerie De Rynck et Raes, Roulers, 50 tonnes SS.
Huilerie Joseph Vanhoutte, Courtrai, 50 tonnes SS.
Other (25 small mills), 50 tonnes SS, 500 tonnes SO.
Most of the 30 mills in Belgium that crush oilseeds are
located in the port cities of Brussels and Antwerp. Solvent

crushing capacity for soybeans in Belgium at 250,000
tonnes/year includes two very modern solvent extraction
plants that were designed and built for crushing soybeans.
The capacity of these mills is over 150,000 tonnes/year.
Belgian crushers have large interests in plantations in Africa,
where they produce palm kernels, copra, palm oil, peanuts,
and other oilseeds. They crush these oil bearing materials
from their own plantations first; after that, Belgium buys on
the international market. Address: USDA.
6179. Spilsbury, Calvin C. 1963. Western Europe, a
growing market for U.S. soybeans and soybean meal: Spain,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 136-37. Oct.
• Summary: “Spain has been a large taker of U.S. soyoil in
the past 8 years and today is the largest dollar importer of
the U.S. product, while promising to become a much larger
dollar market for the oil and soybean meal... Liberalization
of foreign investment has encouraged U.S. investors in
Spain. Investment of capital in the crushing industry
indicates Spain will become a significant importer of U.S.
soybeans in future years. The agriculture of Spain, for
the most part, is concerned with cultivation of grapes and
olives. Olive oil is the country’s most important agricultural
product, and Spain the world’s largest producer.
“The oilseed crushing and processing industry in Spain
includes around 150 firms which crush most of the olives
and produce and refine most of the olive oil. Thirty of these
firms have crushing mills for vegetable oilseeds. There
are 85 companies that produce only olive oil. Several of
the mills crushing vegetable oilseeds also process olives.
There are also over 24 plants that process fishoil and several
that process animal fats. The annual capacity of the mills
equipped to process oilseeds is estimated at around 200,000
metric tons. This is far in excess of the amount of oilseeds
processed.
“The most important oilseed crushing mills are located
around the following cities: Seville, Malaga, Astorga,
Cartagena, Barcelona, Badalona, Bilbao, Cordoba, Villena,
Nonovar, Santander, Utrera and Valencia. Spain also has five
margarine factories that produce margarine from vegetable
and marine oils.
“Three new oilseed crushing mills are now being built
that will be able to handle soybeans by solvent extraction.
These mills will also be equipped for processing other
oilseeds, as well as olive oil pomace. Completion of one
continuous solvent extraction plant of 120 M.T. per day
capacity at Seville will provide the industry with a capacity
of around 75,000 to 100,000 M.T. a year for solvent
processing of soybeans.
“The trend to crushing soybeans has been stepped up
during 1963. The EXISA Solvent Extraction Plant at Seville
was completed in April, 1963. In addition, several other
soybean solvent extraction crushing plants are being built. At
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Valencia, ARLESA is building a plant utilizing 400 metric
tons per day; also Mollinedo is constructing 2 plants, one at
Tarragona (600 tons per day) and another one at Valladolid
(200 tons per day). Other plants are projected by SojaReus, at Reus, (250 tons per day–to start at 150 tons), and 3
plants are planned by another group at Malaga, Alicante and
Almendralejo-Badajos, (150 tons per day each). A solvent
plant is also being built at Santurce (200 tons per day) and
an existing Cartagena plant is also installing new machinery
for crushing soybeans. By 1970, it is possible that Spain
will be crushing 250,000 to 300,000 tons of U.S. soybeans
annually.”
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the term “soyoil” (p. 136) to
refer to soybean oil. However the word “soybean oil” is used
throughout most of the publication. Address: USDA.
6180. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: West Germany,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 15, 18-19. Oct.
• Summary: “Soybean crushing in West Germany has, since
1951 and 1952, become the most important business of
the oilseed crushing industry, and over 900,000 tonnes are
handled each year. In 1957 soybean crushings for the first
time exceeded prewar levels.
“West Germany was the original home of the soybean
solvent extraction industry... West Germany has 15 large and
18 small oilseed crushing mills that produce vegetable oils
for edible and inedible liquid oil use and for its margarine
industry and oilseed meals for the feed-mixing industry.
Hamburg is the largest center for oilseed crushing and six of
these mills are located there, most of which crush soybeans.
There are also some large mills in the Rhine Valley. The
centers are Krefeld and Neuss-Rhein. The industry of West
German crushing capacity for soybeans at 13 solventextraction mills totals nearly 1.9 million tons.” Nearly all of
the German soybean crushing mills are now toasting their
soybean meal.
The following lists of company types in 1962 are
given, but with no production figures associated with
individual companies: 1. Mills crushing soybeans and
other oilseeds and refining vegetable oils (9 mills). 2. Mills
crushing soybeans and other oilseeds, refining vegetable
oils, hydrogenating and manufacturing margarine (5
mills). 3. Leading plants processing margarine only (9; 2
have refineries). 4. Plants belonging to Margarine Union
(Unilever) G.M.B.H.–Hamburg. Crush soybeans and other
oilseeds. 5. Plants refining vegetable oils. Address: USDA.
6181. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: France,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 35, 37. Oct.

• Summary: “The French oilseed crushing industry is made
up of 26 large modern solvent extraction mills and 11 small
plants, many with refining facilities, and some 5 mills with
processing facilities for fats and oils products. Soybeans are
crushed, but the industry is geared to extract peanuts and
other oilseed. These mills belong to the National Syndicate
of Oil and Meal...
“The industry’s capacity for crushing oilseeds is
estimated at 1.65 to 1.8 million tons... About half of the
oilseeds crushed in 1961 were peanuts; less than 10 percent
were soybeans...
“French oilseed crushers have failed to take advantage
of the soybean meal market because of the product’s
reportedly high cost of processing relative to other oilseeds
which their machinery is set up to process, as well as the
problems created by marketing of soybean oil. As a result,
imported soybean meal can be obtained cheaper than it can
be supplied by French crushers at present.
“However, for crushing soybeans, many mills are not yet
fully equipped to completely process and toast soybean meal.
There is a general lack of flaking and toasting equipment,
since most mills are set up to process peanuts and other high
content oilseeds that have been pre-pressed...
“The crushing industry is located around Bordeaux, with
3 large plants capable of crushing 225,000 tons annually of
unshelled peanuts and soybeans; Marseilles, with 5 mills, (4
large and 1 small); and the Paris vicinity with 3 mills. The
remainder of the crushing industry is located in the coastal
and river port towns of northeastern and western France.
Soybeans are crushed mainly at the large northern French
mills (at Dieppe, Arris, and the like) and at Bordeaux.
“Soybean meal that has been fully processed,
desolventized, and toasted now represents over 80 percent of
the soybean meal consumed in France.” Address: USDA.
6182. Strayer, George M. 1963. Editor’s desk: Milestone for
soybean industry. Soybean Digest. Oct. p. 4.
• Summary: “The recent conference at the Regional
Laboratory at Peoria, where attention was focused on the
use of soy protein in human feeding, marks a milestone
in our industry. Never before have men from industry,
the trade organizations, government and the international
organizations sat down together for a series of days to
consider where we are, what we need to know, what we
do not know, and where we go from here on usage of soy
protein for human food.
“Very naturally those of us who can afford beefsteak
and pork chops and poultry and dairy products are going to
continue to consume them, and in so doing utilize our share
of the soy protein in producing those livestock products.
Likewise we will continue to encourage other peoples to
increase consumption of those products as rapidly as they
can afford to do so. But there are millions of people in the
world who can neither afford nor obtain animal products in
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quantities sufficient to supply their protein needs. They must
rely on vegetable proteins. When they do so soy protein is
the most logical source of the proper balance of amino acids.
“To Dr. Fred Senti of the Northern Regional Laboratory,
Dr. J. W. Hayward of the Soybean Council staff, and Dr. Max
Milner of the United Nations Children’s Fund we hereby
award the Golden Soybean Cluster for their insight, patience,
foresight and ingenuity in planning and executing this
program.”
6183. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan to import more Chinese soybeans.
1(44):13-14. Nov. 4.
• Summary: This is part of the 5-year agreement negotiated
in Peking in November 1962 to import 700,000 tonnes (25.7
million bushels) of soybeans from Mainland China. (See
Foreign Crops and Markets, Dec. 17, 1962).
6184. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japanese marketing toasted soybean meal.
1(47):13. Nov. 25.
• Summary: A large oilseed processor in Japan is scheduled
to start marketing toasted soybean meal this month. This will
be the first time that roasted soybean meal has been placed
on the domestic market. It is expected that toasting will be
widely adopted, because of the additional nutritive value of
meal so treated. Each of the plants will continue to produce
some untoasted meal for soy-sauce production.
6185. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. USSR bought no oilseeds from China in
1962. 1(47):12. Nov. 25. [1 ref]
• Summary: In 1962, the USSR imported neither oilseeds
nor vegetable oils from Communist China, although before
1961, imports of both products came almost entirely from
that country. In 1961, imports of Chinese oilseeds had
already dropped to 12,000 tonnes in contrast to about
392,000 the year before, of which 90% was soybeans.
6186. Pryde, Everett H.; Anders, Donald E. Assignors to the
United States of America as represented by the Secretary of
Agriculture. 1963. Unsaturated aldehyde oils and method
for preparing the same. U.S. Patent 3,112,329. Nov. 26. 4 p.
Application filed 8 March 1962.
• Summary: “This invention relates to improvements in the
method of preparing industrially valuable monoaldehydic
and polyaldehydic triglyceride products containing residual
olefinic unsaturation that are formed by partially to fully
ozonizing a polyunsaturated vegetable oil such as soy
bean, linseed, and safflower oil in a vehicle consisting of a
mixture of a reactive solvent and an inert solvent and then
catalytically decomposing the ozonides.
“The invention relates particularly to improvements
in the method of catalytically hydrogenating the preferred

only partially ozonized intermediates in the presence of a
critical amount of pyridine to obtain improved yields of the
said monoaldehydic and polyaldehydic triglycerides that
for convenience we have called aldehyde oils as well as
improved yields of fatty aldehydes such as caproaldehyde
and pelargonaldehyde. This invention also relates to directly
applicable improvements in the method of obtaining the
lower alkyl esters of aliphatic aldehydes such as methyl
azelaaldehydate by ozonizing methyl oleate and then
catalytically reducing the ozonolysis products in methanol
containing pyridine.”
Note: Soy is mentioned 10 times in this patent, as
“soybean” (vegetable oil) or “soybean oil.” Address: Peoria,
Illinois.
6187. Brim, Charles A.; Ross, J.P. 1963. A cyst nematode
resistant soybean strain. A research tool. Soybean Digest.
Nov. p. 17.
• Summary: The new strain, designated NC55, is similar to
the Lee variety but has a black seed coat. The variety Peking
was found to be resistant to the soybean cyst nematode in
1957, but it matures too early for use in the infested area and
it shatters badly. Address: USDA, North Carolina College,
Raleigh.
6188. Godfrey, Horace D. 1963. The government’s program
for soybeans. Soybean Digest. Nov. p. 6-8.
• Summary: “U.S. fats and oils are needed in many
countries; with government help we are building new
markets.” Discusses the work of the Commodity Credit
Corporation (CCC), the impact of wheat on soybeans, and
the Foreign Agricultural Service (FAS). Address: USDA.
6189. Raghavendar Rao, S.; Carter, Fairie L.; Frampton,
V.L. 1963. Determination of available lysine in oilseed meal
proteins. Analytical Chemistry 35(12):1927-30. Nov. [22 ref]
• Summary: Nutritive value of vegetable proteins is
directly related to available lysine, i.e. lysine with epsilon
amino groups free. To determine this, the protein is
dinitrophenylated, hydrolyzed in acidic media and the
epsilon-DNP-lysine produced is eluted from an ion-exchange
column and determined spectrophotometrically at 435 mu.
Address: Southern Regional Research Lab., Agricultural
Research Service, USDA, New Orleans 19, Louisiana.
6190. Standal, Bluebell R. 1963. Nutritional value of
proteins of Oriental soybean foods. J. of Nutrition 81(3):27985. Nov. [18 ref]
• Summary: Hawaii imports 680-907 metric tons/year of
soybeans from the United States mainland and most of it is
used for food. “Oriental soybean products are used daily by
all nationalities in Hawaii. They constitute important items
in the diet. All soybean products used in these islands, e.g.,
tofu, natto, miso, shoyu, and sprouts, are prepared from the
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matured beans by the methods used in Japan and China.
A certain amount of the beans is grown locally and picked
green for use as will be described later” (p. 279).
The commercial process for making each product
is described. Concerning natto: “The preparation had
a characteristic cheesy odor which attracted flies and
apparently stimulated the appetite of rats. Agar smears of the
preparation show that it contained an almost pure culture of
gram-positive rods in long chains, without spore formation
for 2 days at 31ºC. Three brands of natto were available.”
The Net Protein Utilization (NPU) values, at 10%
protein in the diet for rats, were determined to be: powdered
whole egg (control) 90.4, edamame (green soybeans; “picked
green and used as a vegetable”) 72.2 (the highest of any
soyfood in this study), tofu 65.0, [soy] bean sprouts 56.0,
natto 44.4, and mung bean sprouts (Phaseolus aureus Roxb.)
35.6.
“Natto, which was prepared from matured soybeans,
gave NPU and PER values below reported values for the
matured beans. It is possible that a substance or substances
were formed during the incubation process which contributed
to lower values of NPU” (p. 283-85). Address: Dep. of
Nutrition, Hawaii Agric. Exp. Station, Univ. of Hawaii,
Honolulu.
6191. U.S. Department of Agriculture. 1963. U.S. soybean
exports biggest cash earner. Soybean Digest. Nov. Front
cover.
• Summary: “Soybeans and soybean products were the
leading ‘cash on the barrelhead’ dollar earner of all U.S.
agricultural exports during the 1962-63 marketing year,
according to preliminary comparisons of leading U.S. farm
products exported for dollars.
“U.S. soybeans and soybean meal, exported at
competitive U.S. market prices, are in active demand on the
world market. This export dollar demand takes up all the
soybeans not being purchased by the U.S. crushing industry.
It also takes up all the soybean meal that is not consumed
domestically.
“Major customers have been fast-growing commercial
feed industries–first in Western Europe and later in Japan–
particularly feed for poultry and hogs and to some extent for
beef cattle, all of which have been finding ready markets as
meat consumption has risen along with per capita incomes.”
6192. Whitten, Marion E.; Baumann, L.A. 1963. Evaluation
of a rapid method for determining oil content of soybeans.
USDA Technical Bulletin No. 1296. 32 p. Nov. [17 ref]
• Summary: This new, quick method was found to be
accurate.
“Soybean farmers do not market their soybeans
according to the value of the yields of oil and meal. An
informal and unofficial grading method is used at most
country elevators in estimating the value of the farmers’

soybeans. Although experienced elevator operators
become quite proficient in the use of this method, there is
considerable room for improvement. If soybeans are to be
traded at prices that will reflect their true value, growers,
elevator operators, and processors need more complete
information about the quality and quantity of oil and protein
outturns.
“Soybeans vary considerably in the quality and quantity
of their products. Although the U.S. Official Grain Standards
provide a basis for trading soybeans, these standards do not
take into consideration the oil content, a major determinant
of the value of soybeans. Processors analyze soybeans for
oil content, whereas elevator operators rarely do so. The oil
content, therefore, is seldom used as a basis for purchasing
soybeans from the farmer. If a rapid, simple, and accurate
method of oil determination were available, the elevator
operator could make his own oil determination. Information
on the oil content, in addition to that on foreign material
and moisture (two present grade factors), would allow the
elevator operator to predict more accurately the yields of
products from individual lots of soybeans.
“Although outturns of oil and meal from soybeans vary
somewhat, they are about the same in value, with the meal
having a slightly higher value than the oil (the ratio of the
value of meal to oil in a bushel of soybeans in 1956-57 was
1.2 to 1; in 1960-61 the ratio was 2.4 to 1).” Address: USDA
Agricultural Marketing Service.
6193. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan, Communist China agree on soybean
prices. 1(48):15. Dec. 2.
• Summary: “The price agreed on by the Japan-Communist
China Trade Mission for the 30,000 metric tons (1.1 million
bushels) of soybeans scheduled for shipment to Japan
in November and December was $103.74 per [metric]
ton ($2.82 per bushel), f.o.b. Addition of the freight rate
expected to be $5.60 per ton, makes the c.i.f. price $109.34
per ton, or $2.98 per bushel. This price was reported at the
end of October to be about $6 per ton lower than that of U.S.
soybeans.”
Japan is to take 150,000 tons of soybeans from
Communist China in 1963, the first year of its 5-year
agreement to import 700,000 tons (25.7 million bu) of
Chinese soybeans. An additional 70,000 tons (2.6 million
bu) was purchased outside the agreed contract, bringing
Japan’s total 1963 purchases to 220,000 (8.1 million bu).
Increased purchases from China this year have been brought
about mainly by increased U.S. domestic prices. The quality
of Chinese soybeans that Japan has imported this year is
reported to be better than that of previous imports, and the oil
content has been higher.
6194. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japanese raise support price for soybean
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crop. 1(49):10. Dec. 9.
• Summary: Japan’s 1963 soybean crop will be supported at
3,310 yen per 60 kilograms ($4.17 per bu). This increased
price is designed to boost production in Japan, where
acreage in soybeans has declined every year since 1954.
The Japanese farmer may sell his soybeans either to the
National Marketing Federation of Agricultural Cooperatives
(ZENKOREN) or on the local market.

of the American beans–for the production of oil and meal.”
“Price is a major factor in soybean sales to Japan. The
Communist Chinese Government has been pricing Chinese
beans below those of the United States as an inducement to
Japanese buyers; it can set prices at any level to move the
desired quantity of beans into the Japanese market. This puts
U.S. exporters at a disadvantage.” Address: Asst. Agricultural
Attaché, Tokyo, Japan.

6195. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japan probably to import U.S. soybean meal.
1(50):10. Dec. 16.
• Summary: An apparent soybean meal shortage in Japan
has prompted the Livestock Bureau of the Ministry of
Agriculture and Forestry (MAF) to request permission to
import 50,000 tonnes of soybean meal. In all of 1962, Japan
imported 15,821 tons of soybean meal (5,945 from the
United States and 9,627 from the USSR). Japan’s production
of mixed formula feed continues to grow at a rapid rate and
soybean crushings have not increased rapidly enough to meet
the growing demand for soybean meal by the mixed feed
industry.

6199. Anderson, Loyd V. 1963. The U.S. soybean story.
Chemurgic Digest. Nov/Dec. p. 3-4.
• Summary: “Soybean acreage was stimulated by the
droughts of the 1930’s and by corn acreage allotments
which made land available for beans... In 1929 a soybean
laboratory was established in Ohio to conduct research aimed
at the development of varieties high in oil and protein. The
U.S. Regional Soybean Industrial Products Laboratory was
located at Urbana, Illinois in 1936. It carried on industrial
utilization research and, in cooperation with the experiment
stations of the North Central states, it also conducted
agronomic studies in the development of improved
varieties.”
Soya Lecithin “has become almost the traditional
example of Chemurgy whereby an agricultural by-product
of little value is upgraded and is found to have value as
the result of scientific investigation. Lecithin is nature’s
wetting agent...” In pharmaceuticals, lecithin is a source of
choline and inositol. “In the cosmetic industry, it is again a
satisfactory and safe emulsifying agent. In soaps, it improves
lather stability and represses alkalinity. In paint products, it
acts as a wetting and dispersing agent and improves milling,
paint leveling and brushing qualities. In rubber, it acts as
an antioxidant and as a dispersing agent for the filler. As
an additive to lubricating oils, it helps counteract bearing
corrosion and otherwise lengthens the life of the product.
In gasoline, it is an anticloud and anti-corrosive agent. It
helps produce softer, silkier leather products.” Address:
Honeymead Products Co., Mankato, Minnesota.

6196. Hesseltine, C.W.; Camargo, R. de; Rackis, J.J.
1963. A mould inhibitor in soybeans. Nature (London)
200(4912):1226-27. Dec. 21. [4 ref]
• Summary: This factor inhibits the mould growth of
Rhizopus species, which are used in the “fermentation
of soybeans to make the Indonesian food tempeh.” The
inhibitory factor(s) was found to be heat-stable and watersoluble. One gets the best tempeh when it is dissolved out
and rinsed / washed out before the tempeh fermentation.
Address: National Utilization Research and Development
Div., USDA, Peoria, Illinois; Northern Regional Research
Lab., Peoria, IL.
6197. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Japanese buy soybeans at Canton trade fair.
1(51):13. Dec. 23.
• Summary: Japanese purchases from China in 1964
are expected to total 300,000 tonnes (11.0 million bu).
The Japanese trading firms have become very active in
purchasing Chinese beans recently owing mainly to an
increased oil content this year, less cleanout, and lower
prices than U.S. beans.
6198. Keaton, Clyde. 1963. Japan: An expanding market for
soybeans. Foreign Agriculture (USDA Foreign Agricultural
Service) 1(51):9. Dec. 23.
• Summary: A good overview. “Of total commercial
utilization of soybeans in Japan, about 19 percent goes into
the manufacture of tofu (bean curd) and 8 percent into miso
(soy paste). Largest user, however, is the soybean crushing
industry, which takes about 67 percent of the total–and most

6200. Eldridge, A.C.; Hall, P.K.; Wolf, W.J. 1963. Stable
foams from unhydrolyzed soybean protein. Food Technology
17(12):120-23. Dec. [16 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
“After alcohol washing, unhydrolyzed acid-precipitated
soybean protein can be whipped into extremely stable foams
similar in appearance to egg whites...” Address: Northern
Regional Research Lab., Peoria, Illinois.
6201. Gestetner, B.; Ishaaya, I.; Birk, Y.; Bondi, A. 1963.
Soybean saponins. III. Fractionation and characterization.
Israel J. of Chemistry 1:460-67. Dec. [17 ref]
• Summary: This research was supported by a grant from
the USDA. Address: Faculty of Agriculture, Hebrew Univ.,
Rehovoth, Israel.
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6202. Shaw, W.C. 1963. The status of weed control in
soybeans. Soybean Digest. Dec. p. 16-19. [3 ref]
• Summary: From Dr. Shaw’s speech before the American
Soybean Association convention in Columbus, Ohio.
Contents: Introduction. Ecological aspects of weed
control. Weeds that reduce yield and quality. Effectiveness of
present methods. Status of research. Total farm problem. A
look to the future.
This long article begins: “Weeds compete with soybeans
for moisture, mineral nutrients and light. They reduce the
yields and quality of soybeans and increase the cost of
seedbed preparation, cultivation, harvesting, cleaning, and
marketing. Dockage due to the presence of weed seeds in
soybeans amounts to more than 7% in some production
areas. It is estimated that weeds reduce the yields and quality
of soybeans by more than 15% of the total farm value of the
crop each year. In addition, farmers spend about $5.50 per
acre per year or slightly more than 11% of the value of the
crops on cultural, mechanical, chemical, and combination
methods of controlling weeds.
“Losses due to reduced yields and quality of soybeans
caused by weeds are estimated to exceed $250 million each
year. In addition, farmers spend more than $100 million
each year for the control of weeds in the crop. Thus, the total
loss due to reduced yields and quality and the cost of weed
control in soybeans is estimated to exceed $350 million each
year (1). This is a staggering loss which the soybean industry
cannot sustain.
“One of the most important objectives of basic and
applied research on soybeans should be to reduce the annual
loss caused by weeds and the cost of their control.
“Ecological Aspects of Weed Control: The native
vegetation in most geographical areas in the United States
was not very efficient or economical as a source of food
for livestock and humans. As the human and livestock
populations increased it became necessary to replace the
native vegetation with more productive, more efficient and
more economical plants for food and fiber. The soybean plant
is emerging as one of the most significant economic crop
plants in the United States.
“The sequence of plant successions that occurs when
native vegetation is disturbed or cultivated fields are
abandoned is well known; and weeds, such as crabgrass
(Digitaria sanguinalis), pig-weed (Amaranthus retroflexus),
ragweed (Ambrosia artemisifolia) and lambs quarters
(Chenopodium album), usually comprise an early stage of
plant successions that terminate with the climax vegetation
characteristic of the area.
“One of the basic objectives of agricultural research is
to develop more efficient plants, soils and animals and to
manage them at high productivity levels. The fundamentals
of plant ecology emphasize that plant successions always
occur in the direction of the climax vegetation rather than

toward the growth of more productive and more economic
crop plants.
“In our efforts to produce soybeans we attempt to utilize
fully all available scientific technology. The control of weeds
in soybean production is a basic, essential, and important
aspect of a well-established fundamental ecological process.
“The development of more efficient soybean production
is an important objective of agricultural research. In order
to improve soybean production efficiency with maximum
soil and water conservation, an understanding of the limiting
factors in production as well as a command of the latest
technological advances is essential.
“Limiting factors in farm operations may include an
unadapted variety, inefficient insect control, poor crop
stands, inadequate water, diseases, soils with poor physical
properties, inadequate drainage, mineral element deficiencies
and excessive weed competition. When one or more of these
factors become limiting, crop yields and crop quality may
be low. Highest crop yields are obtainable only when none
of the production factors is limiting. The lack of effective
and economical chemical weed control methods in soybean
production not only is reducing the yield and quality of
soybeans but causes a marked inhibition in progress of other
soybean production practices.
“Weeds that Reduce Yield and Quality: In a survey
conducted by the Agricultural Research Service, Federal
Extension Service, and the Economic Research Service
of the U.S. Department of Agriculture and the 50 state
agricultural extension services and experiment stations,
33 individual weeds species in the North Central Region,
33 species in the Southeastern Region and 17 in the
Northeastern Region were reported as causing significant
damage to soybean production in 26 states in the three major
soybean producing regions (2).
“Ten of the most damaging weeds in soybeans in the
north central, southeastern, and northeastern regions are
presented in tables 1, 2 and 3. The degree of infestation,
extent of damage, and trend of infestation of 10 species are
indicated.
“In the North Central Region, foxtail (Setaria spp),
Johnsongrass (Sorghum halepense), smartweed (Polygonum
pensylvanicum), pigweed, lambsquarters, barnyardgrass
(Echinochloa crusgalli), Canada thistle (Cirsium arvense),
ragweed, crabgrass, cocklebur (Xanthium pensylvanicum)
and 23 other species were reported as causing damage (table
1).
“In the Southeastern Region, cocklebur, pigweed,
Johnsongrass, crabgrass, annual morning glory (Ipomoea
purpurea), nutsedge (Cyperus spp), goosegrass (Eleusine
indica), coffeeweeds (Daubentonia texana), smartweed,
Bermudagrass (Cynodon dactylon), and 23 additional species
were reported as causing damage (table 2).
“In the Northeastern Region, pigweed, lambsquarters,
foxtail, nutsedge, Johnsongrass, ragweed, barnyardgrass,
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smartweed, crabgrass, goosegrass, and seven other species
were reported as causing damage (table 3).
“The weed problems in soybean production vary slightly
in the southern and northern production areas but many
weeds are troublesome in both areas. These include pigweed,
lambsquarters, Johnsongrass, foxtail, crabgrass, cocklebur,
ragweed, annual morning glory and smartweed. One or more
soybean states in each of the major soybean production areas
reported 10 or more weed species in which the degree of
infestation was moderate to heavy. The extent of damage
caused by many was moderate to heavy and the trend of
infestation of many of the most serious weeds was up (tables
1, 2, and 3).
“The weed problems in soybean production include a
wide spectrum of annual grass weeds, broadleaved species,
perennial broadleaved weeds, and perennial grass weeds.
The development of satisfactory control practices for such a
diverse weed spectrum will require a well-balanced basic and
applied weed control research program adequately staffed
and well equipped.
“Effectiveness of Present Methods: The results of the
survey summarized in tables 1, 2, and 3, indicate that present
cultural methods of weed control in soybean production are
relatively ineffective as determined by the degree of weed
infestations, the extent of damage, and the infestation trends
of major weeds in the principal soybean-producing areas.
“In 1962, herbicides were used as pre-emergence
treatments for the control of weeds in soybeans on more
than 2,385,000 acres and for post-emergence weed control
on 425,000 acres. The increases amounted to a four-fold
increase in the use of pre-emergence herbicides and a 40fold increase in the use of post-emergence herbicides as
compared with the acreage treated in 1959 (table 4). The
average cost of pre-emergence treatments in 1962 was $4.21
per acre while the average cost of post-emergence treatments
was $1.98.”
Photos show: (1) A portrait photo of W.C. Shaw.
(2) “Major progress in weed control in soybeans in
1963 involved the development of new herbicides. Left,
Trifluralin, developed and marketed as ‘Treflan’ by Eli Lilly
& Co., gave excellent control of weeds when applied as a
preemergence treatment. Right, untreated check plot shows
heavy weed infestation.”
Tables show: (1) Ten of the most damaging weeds in
soybeans: north-central region. (2) Ten of the most damaging
weeds in soybeans: southeastern region. (3) Ten of the
most damaging weeds in soybeans: northeastern region.
(4) Extent of herbicides used for weed control in soybeans
(pre-emergence vs. post-emergence). There was a more than
4-fold increase between 1959 and 1962. (5) Effectiveness of
herbicides for weed control in soybeans (1959 vs. 1962). (6)
Rotation of different herbicides on the same crop (pre- vs.
post-). (7) The use of various herbicides on all crops in a
rotation. Address: Plant Physiologist, Crops Research Div.,

Agricultural Research Service, USDA, Beltsville, Maryland.
6203. Thompson, Malcolm J.; Robbins, W.E.; Baker, G.L.
1963. The nonhomogeneity of soybean sterol–”gammasitosterol.” Steroids 2(5):505-12. July/Dec. [12 ref]
• Summary: Soybean oil was examined for “gammasitosterol,” a sterol which, during the past 20 years, has
been isolated from numerous plant sources and also from
the toad. Liquid-gas chromatographic analyses showed that
this material from soybean oil consisted of a 50:50 to a
75:25 percent mixture of campesterol-beta-sitosterol. Since
most plants contain significant amounts of campesterol and
large quantities of beta-sitosterol, it was concluded that the
“gamma-sitosterol” reportedly obtained from other sources
is most likely a campesterol-beta-sitosterol mixture. Address:
1-2. Entomology Research Div., Agricultural Research
Service, U.S. Dep. of Agriculture, Beltsville, Maryland; 2.
ARS Postdoctoral Fellow, Present address Montana State
College, Bozeman, MT.
6204. Thurman, R.L.; Helm, J.; Womack, D.; Caviness,
C.E. 1963. Oat management trials. I. Oat-soybean doublecropping. II. Fall versus spring forage. Arkansas Agricultural
Experiment Station, Bulletin No. 679. 13 p. Dec. [8 ref]
• Summary: “Summary–Oat-Soybean Double-Cropping:
“An oat-soybean management experiment was
conducted for three years (fall of 1959 to spring of 1962)
at the Southeast Branch Experiment Station, Kelso. Six
management treatments were involved in the experiment.
“There were minor variations in the three-year average
yields of oats and soybeans in a double-cropping system,
under the management practices used. Soybean yields from
the continuous soybean treatment were significantly higher
than in the five other treatments in only one of the three
years.
“Minor variations were found in the three-year average
value of the grain produced under the five double-cropping
management practices. The three-year average gross value
of products from the five double-cropping practices resulted
in $13.29 more per acre than the continuous soybeans.
However, the increased cost of production for the oat crop
averaged $13.86 per acre.” Address: Dep. of Agronomy,
Univ. of Arkansas, Fayetteville.
6205. Watt, Bernice K.; Merrill, Annabel L. 1963.
Composition of foods: Raw, processed, prepared. USDA
Agriculture Handbook No. 8. 190 p. Dec. Revised. Reprinted
in 1975 by Dover Publications (New York, NY). [35 ref]
• Summary: A classic. Address: Consumer and Food
Economics Research Div., Agricultural Research Service,
USDA, Washington, DC.
6206. Wyllie, T.D. 1963. Rhizoctonia root rot of soybeans.
Soybean Digest. Dec. p. 20. Sixth of a series.
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• Summary: “If we were to select a candidate of the fungus
world for its ubiquitous nature and constant debilitating
effect on the agricultural community, Rhizoctonia solani
Kuhn would be high on the list. Not only is this organism a
serious pathogen of soybeans, but it also attacks nearly all of
our other economic crops. Included in this grouping are field
crops, vegetables, fruits, pasture plants, trees and shrubs, as
well as most undesirable plants such as the weeds. Of course,
any organism able to attack this extremely wide host range
with such diversity must be able to successfully survive,
grow and compete under tremendously large and infinitely
varied sets of conditions. Only a unique organism such as R.
solani could do this.
“Rhizoctonia root rot of soybeans is not a devastating
disease. The effects of its attack do not command national
headlines, do not excite the public, and do not trigger largescale and diverse research programs. The results of its attack
are rarely dramatic and hence not vividly brought to the
grower’s attention, and therein lies the danger.
“This organism and the disease it causes on soybeans
as well as elsewhere is insidious and constant, continually
taking its toll of our agricultural resources without attracting
attention. This pathogen is definitely more important than
casual observation would indicate. This is primarily because
it is a soil-borne organism causing a seedling disease that
occurs underground or at the ground line and thus is not
readily seen unless the plants are removed from the soil.
Although primarily a seedling disease, usually causing
damping-off, the pathogen does continue to attack plants
throughout the season but only rarely does it cause actual
death to older, actively growing plants. Its major role
later in the growing season seems to be primarily one of a
debilitating nature causing reduced vigor, inadequate root
systems, and generally predisposing the plant to attack by
other pathogenic organisms in the soil environment.
“Symptoms: Overall field symptoms on soybeans
frequently consist of rather small irregularly shaped areas
wherein the plants are missing or, if present, are short,
stunted, or are generally less vigorous than those in the
remainder of the field. These spots frequently are located in
low areas where soil moisture tends to be somewhat higher
than in those parts of the field in which the plants appear
normal.
“Closer observation of the individually affected plants
usually indicates the presence of variously shaped reddishbrown sunken lesions on the hypocotyl tissue at the ground
line. Similar lesions frequently occur on the primary and
secondary root systems, although, of course, they are not
so large nor readily visible. In either case, the lesions are
bordered by a dark reddish brown to brown coloration.
“One of the major diagnostic characteristics of
Rhizoctonia root rot is that the diseased portion of the root
can easily be sloughed with the finger nail or other blunt
instrument. Sloughing of this tissue from the hypocotyl

results in an opening which extends downward to the
vascular tissue of the stem. Frequently the outer cortex
of both the primary and secondary roots can easily be
removed with the fingers so that only a thin central cylinder
of vascular tissue remains. In addition, the root systems
of Rhizoctonia infected plants frequently have very few
secondary roots and the ones that are present are generally
badly discolored and rotted.
“The effect of this reduced root system on plant growth
usually does not become apparent until moisture becomes
limiting. Under these conditions the meager root system
frequently is not sufficient to provide the plant with adequate
moisture, resulting in typical drought symptoms. Although
these pressures are seldom enough to kill the plant, the
tendency is to reduce yields and under certain circumstances
hasten maturity.
“Control: Unfortunately there are no soybean varieties
known that are resistant to R. solani. Although various
research workers have attempted to find sources of resistance
to this organism, all their efforts have proved futile to date.
The most probable explanation for this is related to the
organism’s seemingly unlimited ability for change. Although
many of our important fungus pathogens have a number
of ‘physiologic races,’ few can rival Rhizoctonia for sheer
number of types. Its tremendously wide host range offers
‘prima-facie’ evidence of this.
“Without resistant varieties, control must be left to other
means. Crop rotation, although an established practice for
controlling many different diseases, is useless with respect
to Rhizoctonia. There are virtually no plants that could be
placed into a rotation that would not also serve as hosts for
this soil-borne pathogen. Although some soil fungicides are
available for the control of this fungus organism, none are
presently used on a commercial scale with soybeans.
“As unsatisfactory as it may sound in this day of rapid
advancement in a variety of scientific fields, including
agriculture, there is no single thing that can be done to
control this disease. However, any practice that promotes
vigorous plant growth will tend to reduce the damage
caused by this pathogen.” Address: Asst. Prof., Field Crops,
Missouri Agric. Exp. Station.
6207. Rackis, J.J. 1963. Isolation and characterization of
soybean trypsin inhibitors. In: A.M. Altschul, K.F. Talluto,
and B.A. Sharer, eds. 1963. Proceedings. Seed Protein
Conference. New Orleans, LA: USDA Agricultural Research
Service. iv + 292 p. See p. 98-108. [10 ref]
• Summary: “In 1946, Kunitz (1) isolated a crystalline
trypsin inhibitor from acid extracts of raw soybean
meal. Growth inhibition and pancreatic hypertrophy in
nonruminants fed raw soybean meal have been attributed
to the physiological action of water-soluble proteins having
antitryptic activity (2). In all these studies, the trypsin
inhibitor, prepared by a combination of water and salt
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extraction of raw meal, was of unknown purity. Now, two
highly purified trypsin inhibitors have been isolated by
chromatography on DEAE-cellulose.” Address: Northern
Regional Research Lab., Peoria, Illinois.
6208. Washington State Univ., Extension Service, Extension
Bulletin. 1963. Growing soybeans in Washington. No. 557. *
6209. Cartter, Jackson L.; Hartwig, Edgar E. 1963. The
management of soybeans. In: A.G. Norman, ed. 1963. The
Soybean. New York: Academic Press. x + 239 p. See p. 161226. [209 ref]
• Summary: Contents: 1. Introduction: World production,
United States production trends, utilization (processing to
obtain oil and meal, hay and green manure). 2. Soil and
climatic adaptation: Areas of production in the United States,
soil requirements, climatic adaptation (effect of temperature
on plant growth, effect of temperature on composition of
seed, effect of light on plant growth, effect of photoperiod on
flowering and maturity, effect of soil moisture on growth).
3. Time of planting and varietal adaptation: Effect on plant
characters (maturity, plant height, lodging, seed quality,
size of seed, seed yield), effect on composition of the seed.
4. Planting methods and equipment: Seedbed preparation
(conventional, minimum tillage, deep tillage), row width
and planting rate (row width, planting rate), double cropping
(after fall-sown grain crops, after peas), special methods
of planting, types of equipment. 5. Rotation practices and
erosion control: Effect on soybean yields, effect on the
following crop, effect on weed population, soil residues
from herbicides, erosion control. 6. Weed control: Effect
of planting time on plant growth and weed competition,
methods of cultivation, chemical weed control (preemergence herbicides, post-emergence herbicides). 7. Seed
quality and seed treatment: Factors affecting seed quality
and germination, seed treatment. 8. Nutrient requirements:
Nitrogen requirements and nodulation (effectiveness of
nodulation as a source of nitrogen, methods of inoculation,
survival of bacteria in the soil, effect of seed treatment
on inoculation, effect of nitrogen applications), liming
and pH levels (pH and plant development, calcium and
magnesium requirements), phosphorus, potassium, trace
elements, fertilizer practices and recommendations. 9. Water
requirements and utilization: Water needs in relation to plant
growth and development, irrigation and soil management.
10. Growth-regulating chemicals. 11. Diseases: Foliar, root
and stem, seed. 12. Insects and spider mites: Leaf feeders,
above-ground stem feeders, pod feeders, root feeders. 13.
Nematodes: Root knot, cyst, others. 14. Harvesting: When
to harvest (moisture content of seed, chemical defoliation,
losses from respiration after maturity), harvesting methods
(historical, combine harvesting). 15. Seed storage. 16.
Discussion. The USA now produces about 57% of the
world’s soybeans, followed by China (PRC; about 33%),

Indonesia, Japan, Korea, USSR, Brazil, and Canada, in that
order. By 1920, U.S. production was 3,000,000 bushels and
the leading states were North Carolina, Virginia, Alabama,
Missouri, and Kentucky–North Carolina producing 55% of
the total. By 1931, the center of production had shifted to the
North Central States, where it is at present.
The subsection titled “Seed treatment” (p. 193) states:
“Seed treatment with a fungicide is not recommended as a
general practice when seed with high germination is planted.
Stands may be increased by seed treatment when seed
having a germination of 85 per cent is planted. Although
seed treatment seldom results in increased seed yields,... the
improved stands resulting from seed treatment aid in giving
soybeans a competitive advantage with weeds. Studies by
Howard W. Johnson et al. (1954) show that seed may be
treated at any time between harvest and planting with equal
effectiveness. The most satisfactory time for treating seed
would be as it is cleaned. The materials Arasan, Captan, and
Spergon have proved to be most satisfactory for treatment of
soybean seed. Before any lot of seed is treated, it may be a
good practice to check the germination with and without the
fungicide to determine the beneficial effect of seed treatment
on each seed lot.”
The section titled “Harvesting methods: Historical” (p.
219) states: “The earliest harvester designed specifically
for soybeans was a two-wheeled, horse-drawn machine
which straddled the bean row (Piper & Morse, 1923, p.
94). This special harvester was common in Virginia and
North Carolina, but was never commonly used in the North
Central States. Harvesting losses ranged from 20 per cent
under favorable conditions to as high as 60 per cent under
unfavorable (Sjogren, 1939). In small-grain growing areas,
the binder and thresher were adapted for soybean harvest.
Harvest losses for using the binder or mower for cutting
and then threshing ranged from 16 to 35 per cent of the total
yield, with an average loss of 24 per cent (Sjogren, 1939).
“The combine harvester was first used for soybeans in
the mid-twenties. The combine harvester has been a major
factor in the expansion of soybean production. This machine
required less labor than earlier methods and was more
efficient.” Address: 1. Agronomist-in-charge, U.S. Regional
Soybean Lab., Crops Research Div., ARS USDA, Urbana,
Illinois; 2. Research Agronomist, U.S. Regional Soybean
Lab., ARS USDA, Stoneville, Mississippi.
6210. Hesseltine, C.W.; Smith, Mabel; Bradle, Barbara; Ko
Swan Djien. 1963. Investigations of tempeh, an Indonesian
food. Developments in Industrial Microbiology 4:275-87. [8
ref]
• Summary: “Tempeh is made in Indonesia with mixed
cultures that appear to be largely Rhizopus oligosporus, of
which NRRL 2710 is a typical representative. We prepared
tempeh by pure culture fermentation with 39 strains of
Rhizopus representing 6 species. A satisfactory laboratory-
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scale fermentation is described based on a 20 to 24-hour
fermentation of dehulled beans with R. oligosporus. Full-fat
grits may be used in place of dehulled whole beans. Soak
soybeans (100 gm, Hawkeye variety) in 300 ml tap water
at 25ºC for 20 hours. Remove the seedcoats by rubbing the
soaked soybeans by hand under running tap water. Boil
the dehulled soybeans in fresh tap water for 30 minutes.
Spread the hot cooked soybeans on cheesecloth with paper
towels underneath and leave for 15-30 minutes as the beans
drain and cool, and their surface becomes relatively dry.
Then inoculate the soybeans with a suspension of Rhizopus
oligosporus mold spores; mix well. Place soybeans in sterile
petri dishes (15 x 100 mm) so that they press tightly against
the cover and are tightly packed. Incubate at 31ºC for about
20 hours until the soybeans are bound together tightly with
a fragrant white mycelium. There may be some dark spore
formation at the edge where the mold comes most in contact
with the air. Good tempeh should have a pleasant, fresh,
slightly mushroom odor. A flow sheet of this fermentation is
shown in Fig. 1.
“The tempeh-producing strains were characterized with
regard to carbon and nitrogen source required for growth.
All strains grew on soybean oil, xylose, glucose, galactose,
trehalose, and cellobiose. None grew on i-erythritol, lactose,
raffinose, or inulin. The best nitrogen sources appeared to be
asparagine and ammonium sulfate.”
Contents: Introduction. Isolation of the tempeh
mold (21 species and strains were isolated). Small-scale
tempeh fermentation (with flow sheet, based on 100 gm
of soybeans). Preserving tempeh. Miscellaneous studies.
Amylase activity.
Figures show: (1) Flow sheet for tempeh. (2) Pectinase
activity of R. arrhizus NRRL 1526 and a non-tempehforming fungus, Gilbertella persicaria NRRL 2700. (3)
Pectinase activity of R. arrhizus NRRL 1526 at different
dilutions of the culture filtrate. (4) Pectinase of representative
tempeh molds. Some have low activity and some high.
Tables: (1) Time and temperature required for making
good tempeh with 17 different NRRL mold strains and at
4 different temperatures. (2) Utilization of various carbon
sources by certain strains of Rhizopus. (3) Amylase produced
by tempeh producing strains of Rhizopus (26 strains during
3 different times–42, 66, and 138 hours). (4) Liquefaction of
gelatin by selected strains of tempeh producing Rhizopus.
Note: This is the earliest document seen (Jan. 2012) that
describes how to make tempeh in a laboratory or on a home
scale–by hand. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6211. Howell, Robert W. 1963. Protein in the developing
soybean cotyledon. In: A.M. Altschul, K.F. Talluto, and B.A.
Sharer, eds. 1963. Proceedings. Seed Protein Conference.
New Orleans, LA: USDA Agricultural Research Service. iv
+ 292 p. See p. 193-95. [4 ref]

• Summary: “Abstract: Protein and other nitrogen fractions
of developing seeds are in a dynamic state, reflecting
changes which are related to the age of the seed and
presumably to environmental factors. In very young soybean
seeds, only about half of the nitrogen is in protein, but the
protein increases steadily and usually includes about 95%
of the total nitrogen at maturity. The proportion of nucleic
acids is relatively constant on a weight basis, but the soluble
nucleotides show a decrease during seed development
comparable to that of total non-protein nitrogen.
“In the soybean seed and other protein-storing systems,
protein probably serves a dual function. Some is in
enzymes and other metabolic components; the remainder,
we postulate, is metabolically inactive storage protein.
The storage protein provides an energy reserve and carbon
skeletons in a role comparable to those of starch and fat, but
is not metabolically active as are the proteins in leaves, roots,
etc.
“Large structures, identified histochemically as protein,
appear in electron micrographs of developing cotyledons
about 35 days before maturity and increase in number
until they nearly fill the cells at maturity. These structures
are considered to contain mostly storage protein, but the
presence of some metabolic protein is indicated by small
inclusions interpreted as lipoidal material. Other particulate
matter identifiable in the micrographs also show the dual
nature of protein in developing seeds.
“Metabolic measurements on immature seeds reflect
the changing status and distribution of nitrogen and protein
during development. Oxygen uptake per seed parallels seed
weight until the start of ripening. But when expressed on a
weight or protein basis, it falls from an early rate of several
thousand microliters of oxygen per gram dry weight to a
few hundred at the start of ripening and to virtually zero at
maturity. The decline during ripening is correlated with loss
of moisture, but particulate protein decreases percentagewise throughout development and on a per-seed basis
during ripening. Oxidation by isolated mitochondria show
trends similar to oxidation of whole seeds or cotyledons and
account for a third to a half of intact cotyledon respiration.
“The cytoplasmic protein in the centrifuge fractions
referred to as ‘mitochondria’ and ‘microsomes,’ i.e., those
precipitating at about 15,000 g and 50,000 g, respectively,
is interpreted as metabolic protein. Most of that in solution
at 50,000 g is considered storage protein. The protein in
mitochondria and microsome fractions generally parallels
seed weight until ripening begins, then declines rapidly
while soluble (storage) protein increases during the ripening
process.”
This presentation is followed by a discussion.
Note: This is the earliest English-language document
seen (Jan. 2016) that uses the word “micrographs” or
“electron micrographs” in connection with changes in
soy protein. Address: U.S. Regional Soybean Lab., Crops
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Research Div., Urbana, Illinois.
6212. Howell, R.W. 1963. Physiology of the soybean. In:
A.G. Norman, ed. 1963. The Soybean. New York: Academic
Press. x + 239 p. See p. 75-124. Publication No. 383 of the
U.S. Regional Soybean Laboratory, Urbana, Illinois. [379
ref]
• Summary: Contents: Introduction. Germination:
Environmental factors, metabolism of germination. Root
growth and nodulation: Environmental factors, nodulation
and nitrogen fixation. Top vegetative growth: Environmental
factors, metabolism, plant composition. Flowering: Day
length, metabolism of flowering, other aspects of flowering,
varietal differences in flowering. Pod and seed development:
Environmental factors, composition of seed. Discussion.
Address: Plant Physiologist, Crops Research Div.,
Agricultural Research Service, USDA, Regional Soybean
Lab., Urbana, Illinois.
6213. Johnson, Herbert W.; Bernard, Richard L. 1963.
Soybean genetics and breeding. In: A.G. Norman, ed. 1963.
The Soybean. New York: Academic Press. x + 239 p. See
p. 1-73. Also in Advances in Agronomy 14:149-221 (1962).
[161 ref]
• Summary: Contents: Introduction: Taxonomy, origin and
distribution. Reproduction: The flower, flowering and seed
formation, crossing. Genetics of qualitative characters:
Pigments, plant characters, disease resistance, physiological
traits, deficiencies, linkage. Genetics of quantitative
characters: Linkage of genes conditioning quantitative
characters, type of genetic variability, heritability of
characters, correlations among characters, selection
indices, miscellaneous characteristics. Breeding: General
objectives, considerations in genotype evaluation, breeding
methods, species hybrids, induction of mutations, general
considerations of soybean breeding. Address: 1. Research
Agronomist, Crops Research Div., ARS USDA, Beltsville,
Maryland; 2. Research Geneticist, U.S. Regional Soybean
Lab., Crops Research Div., ARS USDA, Urbana, Illinois.
6214. Knapp, Joseph Grant. 1963. Farmers in business:
Studies in cooperative enterprise. Washington, DC: American
Institute of Cooperation. xii + 450 p. Index. 24 cm. [32 ref]
• Summary: This is a collection of speeches and published
articles by the author. Contents: Foreword. Preface. Part
I: The nature of cooperative enterprise (15 chapters). Part
II: Organization and operation (16). Part III: Lessons from
experience (5). Part IV: Challenges and problems (7). Part V:
The road ahead (11). Appendixes: (A) For further reading.
(B) Current farmer cooperative statistics.
Although soybeans are not mentioned in this book, Land
O’Lakes (a pioneering cooperative) is: (1) The subject of an
excellent history, Men to Remember (1947) (p. 170). (2) It
has created new outlets for quality butter, and is one of many

well-known, high-quality cooperative brands, including Blue
Diamond (almonds), Gold Kist (cotton, poultry), Ocean
Spray (cranberries), Sun-Maid (Raisins, founded in 1912;
brand launched in 1915), Sunsweet (prunes and other dried
fruit), Challenge (butter), Nulaid (eggs), Tillamook (cheese),
Sioux Bee (honey), etc. (3) An example of a horizontal
integration following World War I. (4) A good example
of diversification and the addition of complementary
products to its basic line in order to better serve the needs of
customers and reduce overhead costs (p. 268). (5) Brought
new respect to dairy farmers for emphasis on quality (p.
325).
Joseph Knapp (born 1900) is considered America’s
foremost authority on farmer cooperatives. On the rear dust
jacket is a biography of Knapp with a portrait photo and
list of his major books. Address: [Administrator, Farmer
Cooperative Service, USDA].
6215. Lager, Mildred; Jones, Dorothea Van Gundy. 1963.
The soybean cookbook: Adventures in zestful eating. New
York, NY: Devin-Adair Co. xiv + 240 p. Foreword by Ruth
Stout. Index. 22 cm.
• Summary: The copyright page states: “Note: This is a
revised and updated version of a privately printed book,
How to Use the Soybean, by Mildred Lager which was first
printed in 1955 and reprinted in 1959.” This lacto-ovovegetarian cookbook contains over 350 recipes, including 72
tofu recipes.
Contents: Preface to 1955 edition. Preface to 1963
edition. Part I: The versatile soybean. History of the soybean.
Nutritional value. Abbreviations and special terms. Soup
to nuts: Introduction, green soybeans [green vegetable
soybeans], dry soybeans, roasted soybeans, sprouted
soybeans, the cow of China–soy milk (kinds of soy milk),
“the meat without a bone”–tofu or soy cheese, the little giant
among protein foods–soy flour, soy grits and bits (puffed
grits), soy oil and soy butter, meat replacement foods,
sandwich spreads, malts, coffee substitutes, soy sauce, other
soy products (soy albumen, Glidden’s product that contains
on a dry basis 96.6% protein [soy protein isolate]).
Part II: Soybean recipes. Green soybeans. Dry soybeans.
Roasted or toasted soybeans. Sprouted soybeans. Meat
replacement dishes. Soy noodles, macaroni, and spaghetti.
Sauces and gravies. Soy soups. Salads. Soy spreads and soy
butter [“a butter resembling peanut butter may be made from
finely ground soybeans or soy flour... Roasted soy butter
is made from the roasted beans that have been ground into
a fine flour.”]. Soy milk. Tofu or soy cheese. Soy cereals
and breakfast dishes. Soy desserts. Soy candies. Soy flour
breads: Full-fat soy flour, low-fat or fat-free soy flour. Pastry.
Cookies. Cakes. Extra tips. Appendix. Menus.
The chapter titled “History of the Soybean” (p.
3-7) discusses: W.J. Morse and the U.S. Department of
Agriculture, Dr. J.A. LeClerc, the American Soybean
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Association (which has held a national convention every
year since it was founded in 1920), its publication Soybean
Digest, Henry Ford and his work with both industrial and
edible soy products, T.A. Van Gundy, Harry W. Miller, M.D.,
Dr. Clive McCay of Cornell University (Ithaca, New York),
and the Sept. 1961 Conference on Soybean Products for
Protein in Human Foods (held at Peoria, Illinois).
Concerning T.A. Van Gundy we read (p. 5): “The father
of one of the authors, T.A. Van Gundy, became interested in
the nutritional value of soybeans while attending the World’s
Fair in San Francisco in 1915, where they were featured in
the Oriental exhibits. Upon going home he purchased some
soybeans and began experimenting in them. As far as we
know he was the first person on the Pacific Coast to develop
a line of commercial foods from this wonder bean. By 1927
he had developed a number of palatable products which he
manufactured and sold through health food stores. Soybean
foods were virtually unknown at this time, and it took
courage and perseverance to put them across.”
Recipes for “Soy Ice Cream” (p. 175-76) now include
vanilla, maple nut, orange, and strawberry flavors. A recipe
for “Granola” (p. 161) calls for 1 cup soy flour. The rest of
the ingredients (such as wheat and barley flour) appear to be
similar to those found in the earliest granola recipes of the
mid-1800s. Address: Southern California.
6216. Larsen, Marion R. 1963. The agricultural situation and
crop prospects in Communist China, 1963. USDA Economic
Research Service, Foreign Agricultural Economic Report
No. 10. 16 p.
• Summary: Contents: Summary. Weather conditions and
crop prospects. Food availability. Retrospect and prospect.
Under the Communist regime, China has undergone
“convulsive change. The Great Leap Forward, enmeshed in
the Second 5-Year Plan, backfired economically, politically
and socially. The emerging, more conservative long-range
approach to economic and social problems will necessarily
extend beyond the scope of the Third 5-Year Plan.
Modernization (mechanization) of agriculture currently has
precedence over socialization.
The main crops discussed are wheat and rice. In the
section on “Fall harvested crops” we read (p. 8-9): “The
category of so-called industrial crops as received special
emphasis by the Communist regime this year. The acreage
of soybeans, which, during past years was probably less than
previously estimated, is believed to be larger than in 1962.
Weather conditions probably favored higher yields in some
areas. Peanut acreage may be down somewhat, but yields
should be up slightly.” Address: Agricultural Economist,
Far East Branch, Foreign Regional Analysis Div., USDA,
Washington, DC.
6217. Richard, Paul; Richard, Elwood E. 1963. History of
Fearn Soya Foods. Melrose Park, Illinois: Fearn Soya Foods.

1 p. Undated. Unpublished typescript.
• Summary: This was an attempt to compile, with relatively
little information, dates, or original documents, a brief
biography of Dr. Charles Fearn and a brief history of Fearn
Soya Foods–to help promote the company and its products.
“In 1917 President Wilson summoned Charles E. Fearn,
M.D. to the United States to help develop a soybean industry
here as part of our war effort. Dr. Fearn was a surgeon major
in the Royal Army Medical Corps and had been in charge
of a hospital in England prior to his coming to the U.S. He
was recognized as a world authority on the soybean and in
addition was the first to discover that vitamin B was not a
single vitamin but a group of complex vitamins.
“Dr. Fearn was granted U.S. Citizenship by Act of
Congress and after the war he turned his attention to
promoting the soybean as a commercial venture. In 1920
he started the Soyex Company in New York–the first soy
processing plant [sic] in the U.S. However, the public did not
seem ready for the new soya foods and did not understand
the nutritional benefits. Soyex Company failed and Dr.
Fearn moved to Chicago in 1923 where he began the Fearn
Laboratories. Here he developed the formulas for many of
the well known soya products in use today.
“Viana–the first liquid diet formula. Solac–an all
soybean infant formula. Pure Soya Powder–The Fearn
process for pure soya powder (now called Soya Powder–Full
Fat) was perfected about 1930. The major improvements
were: (1) The heating process (needed to inactivate the antitrypsin factor present in all uncooked soybeans) was carried
out in an inert atmosphere to prevent destruction of vitamin
values; (2) Selected varieties of soybeans were blended to
achieve the best amino acid balance and nutritional value.
“In 1925 Dr. Fearn established the Fearn Soya Foods
Company and developed the processing and formulas for
a series of products sold within the health food industry.
Soy-O Wheat Cereal & Soya, Soy-O Pancake Mix, and Pure
Soya Powder were some of the first products introduced by
Dr. Fearn. Thirty years later these foods are still produced
according to the original formulas.
“Dr. Fearn was well known to every major firm and
researcher in the soybean industry. Through Dr. Fearn
and his friend Dr. J.A. LeClerc of the U.S. Department of
Agriculture, the soybean industry began to grow and prosper.
Dr. Fearn died in Chicago in 1949.
“Paul Richard who had been a close friend of Dr.
Fearn for many years took over the business and gradually
expanded the operation through new products and effective
sales programs.
“In 1961 the Fearn Chart listing composition of over 300
foods was published and made available to the Health Food
Industry.
“In 1963 The American Mount Everest Expedition
selected three Fearn Products; High Protein Food, Soy-OSnaks, and Soy-O Wholewheat Pancake Mix. These products
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helped the team to conquer the world’s highest peak and set
several records.
“Today Fearn Soya Foods practices the highest standards
of food manufacture. Bleaches, preservatives, and harmful
chemicals are never used. Fearn Soya Foods is growing
rapidly because more and more people are discovering that
‘the soybean leads in nutrition, and Fearn is the leader in
soya foods.’” Address: Fearn Soya Foods, Melrose Park,
Illinois.
6218. U.S. News & World Report. 1964. Why hunger is to be
the world’s no. 1 problem. 56(1):28-31. Jan. 6.
• Summary: Subtitle: What is a greater threat than nuclear
war? Famine, says the U.S. Department of Agriculture. For
the first time, a careful study of world food supplies has been
matched against the facts of expanding world population.
The conclusion: In most of the world, creeping hunger
looms. Disturbing trends show up, the study finds, in latest
reports on grain output, land use, imports.
The new report is titled “Man, Land and Food–Looking
Ahead at World Food Needs,” by Lester R. Brown, an
economist at the USDA’s Economic Research Service.
6219. Couch, James R.; Stelzner, Harry D. 1964. Preparation
of poultry growth promoting substances. U.S. Patent
3,119,692. Jan. 28. 5 p. Application filed 14 Sept. 1960. [1
ref]
• Summary: Describes solvent extraction using ethyl alcohol.
“It has been known for some time that various materials
such as dried distillers solubles, fish solubles, whey, and
the like contain small amounts of material which produce
marked growth responses in poultry. It has been found
that, in part, this growth stimulation is due to the minerals
molybdenum, potassium and zinc present in these crude
materials. However, further experiments have indicated the
presence of other unidentified factors which are at least,
in part, responsible for the growth promoting activity of
these materials. It is also known that these various sources
of poultry growth promoting substances contain certain
materials which depress rather than promote the growth
of poultry. It is therefore desirable to separate the growth
promoting substances and at the same time eliminate the
materials responsible for the growth depressing effect.”
Note: Soy is mentioned 8 times in this patent, as
“soybean meal,” “soybean protein” or “soybean oil.”
Address: Poultry Science Dep., Texas A. & M. College,
College Station, Texas.
6220. Lambert, J.W. 1964. A plant breeder’s look at Japan’s
soybean needs. Soybean Digest. Jan. p. 9-10.
• Summary: “During a 5-week tour of Japan the writer had
opportunity to meet with several representatives of each of
the major soybean food industries and with soybean research
scientists at several agricultural and industrial research

stations.”
“The Japanese market is not only large–it is complex.
Whereas many of the market countries process soybeans in
much the same manner as is done in the United States, Japan
uses an important part of her available supply of soybeans
directly in the manufacture of traditional food items such
as tofu, miso, natto and kinako. Of the 1,443,500 metric
tons of soybeans consumed in Japan between April 1, 1962,
and March 31, 1963, 65% to be sure was processed in the
conventional manner, i.e. for oil and meal; but 20% was used
for tofu; 9% for miso; about 2% each for frozen tofu,” natto,
shoyu, kinako, and other miscellaneous soybean foods.
“In general Japanese soybean industries like the
availability of American soybeans in large relatively
uniform lots. They acknowledge the marked improvement of
American beans in recent years with respect to splits and to
dirt and other foreign material.” Some like specific varieties
which they designate as Hawkeye, Illinois, Ohio, Indiana,
and Harosoy.
Note: There are soybean varieties named Hawkeye,
Ohio (such as Ohio 9001, Ohio 9035 etc.), Indiana (actually
Indiana Hollybrook) and Harsosy. But there is no soybean
named “Illinois.”
“In most cases the No. 2 Ordinary was indeed ‘ordinary,’
being a wide mixture of varieties and having a rather high
percentage of splits, foreign material and damage. The No.
2 Select had much of the objectionable material removed.
‘Hawkeye’ was often true to label and was favored by
makers of conventional tofu. ‘Harosoy,’ usually rather pure
varietywise and low in foreign material, was favored by
frozen tofu and miso makers.
“The additional price on these pure varieties was a
deterrent, however...”
“Many of the makers of the conventional tofu and
aburaage are using a high proportion of U.S. soybeans,
especially in the Tokyo area. On Kyushu, on the other hand,
there is a preference for Japanese beans. But even here the
lower price of American or Chinese beans was attractive to
the tofu makers.
“Miso makers expressed a definite preference for
Japanese soybeans but more often because of price were
using Chinese beans. Only occasionally were they using
U.S. soybeans. The Japanese varieties are preferred because
they soften and absorb water more rapidly and uniformly in
cooking and reputedly have the most desirable flavor and
taste. They are usually large-seeded, and the most highly
regarded varieties have colorless hila, which is important in
making the popular pale yellow miso. They are relatively
free of foreign material and split beans.
“The Chinese soybeans are usually relatively free
of foreign material and splits, have a high proportion of
colorless hila and are lowest in price. They are relatively
small and are no better in taste than U.S. beans. American
soybeans, unless identity preserved Harosoys, tend to have
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a high proportion of dark-colored hila and are high in splits
and foreign material.
“Want Less Hull: Natto making requires a very high
percentage of whole, unsplit beans and freedom from
foreign matter. For this reason a very high proportion of the
requirements of this industry are drawn from the domestic
supply.
“The representatives of the principal industries were
asked what they would like most in soybeans for their
respective operations; their replies can be summarized as
follows: (1) The crushing industry would like beans with a
high oil content and a somewhat higher protein than they
are presently getting; they would also like a lower hull
percentage. (2) The tofu makers would like beans having a
high percentage of soluble protein and protein that coagulates
over a fairly wide range of coagulant concentrations. (3)
Miso makers would like large seeded beans which have
colorless hila and which absorb water rapidly and uniformly
during the cooking process; they also often mentioned ‘good
taste after cooking.’ All of these manufacturers would like
to have beans low in foreign material and in split beans. The
reasons for the former are obvious. The preference for low
split bean content is based primarily on the fact that split and
whole beans absorb water at different rates.
“Inasmuch as the soybean food manufacturers often
expressed a preference for Japanese soybeans providing
they could be obtained in large enough quantities and at
reasonable prices, it seemed desirable to observe production
of soybeans on Japanese farms and to discuss varieties and
variety improvement with Japanese experiment station
workers. Soybean fields in Japan are exceedingly small
by U.S. standards and are located mainly in the hilly or
mountainous sections where rice is not grown. A very large
portion of the best land in Japan is devoted to rice. Some
beans are, to be sure, produced on the banks of the rice
paddies, but these beans seldom find their way into the
market place. Most of them are used by the farm families
who produce them.”
“The Japanese varieties are of considerable interest.
Virtually all of them have what physiologists call a
‘determinate’ type of growth. That is, they grow vegetatively
until they reach about maximum height before they start
to flower, and then the seeds set at all of the nodes within
a short period of time. This is in contrast to most of the
varieties grown in the Cornbelt [Corn Belt] which are of the
‘indeterminate type’ that begins to flower when it has three to
five true leaves, and continues to flower and set seed for 2 or
3 weeks or until it reaches maximum height.
“The Japanese varieties are relatively short and branch
rather profusely under the conventional way of planting, that
is in rows about 20 to 24 inches apart and in two plant hills
about 6 or 7 inches apart in the rows. The seeds are usually
very large, often averaging 35 or more grams per 100 seeds,
in contrast to American varieties with 16 to 20 grams per

100. Hilum colors vary, colorless ones are most popular with
processors. Oil content is usually much lower than in U.S.
beans and protein content higher. As marketed the moisture
content is usually higher than that of U.S. beans.”
“Japanese varieties of several maturities are being
accumulated by the Japanese American Soybean Institute and
will be sent to the United States for study and comparison
with U.S. varieties under our conditions. The Japanese
varieties will be made available to U.S. soybean workers in
the regions where they are best adapted. It is hoped that as a
result of the present study American soybean breeders may
have a better understanding of the needs of the Japanese
soybean food industries. It seems likely that the scientists
who provide the varieties for American farm production
may find it worthwhile to devote a part of their energies and
resources to developing sorts that will find an enthusiastic
reception by these industries.” Address: Prof., Univ. of
Minnesota.
6221. Thompson, John F.; Turner, D.H.; Gering, R.K. 1964.
Gamma-glutamyl transpeptidase in plants. Phytochemistry
3(1):33-46. Jan. [36 ref]
• Summary: The isolation and identification of nine gammaglutamyl dipeptides from plants in recent years prompted the
authors to search for their mode of formation. They found
evidence for a gamma-glutamyl transpeptidase in several
plant tissues which may be responsible for the formation of
naturally occurring gamma-glutamyl dipeptides.
Table 1 (p. 34) shows transpeptidase activity in the
tissues of 8 different plants. In the soy bean, the activity is 25
in the immature seed and 24 in the green pod. Address: U.S.
Plant, Soil and Nutrition Lab., Soil and Water Conservation
Research Div., Agricultural Research Service, USDA, and
Botany Dep., Cornell Univ., Ithaca, New York.
6222. Bernard, R.L.; Probst, A.H.; Williams, L.F. 1964.
New disease-resistant soybean varieties developed by
backcrossing. Soybean Digest. Feb. p. 10-11. Publication No.
382 of the U.S. Regional Soybean Laboratory, Urbana, IL.
• Summary: Four new disease-resistant varieties of
soybeans developed cooperatively by the U.S. Department
of Agriculture and various state agricultural experiment
stations, were released for increase by certified seed growers
in 1963: Clark 63, Harosoy 63, Hawkeye 63, and Lindarin
63. They will be available for commercial planting in 1964.
Address: ARS-USDA.
6223. Dunleavy, John. 1964. Downy mildew of soybeans.
Soybean Digest. Feb. p. 17.
• Summary: “Downy mildew, one of the most common
soybean diseases in the United States, is characterized in
its early stages by indefinite yellowish-green areas on the
upper surface of the leaves. In severe cases entire leaflets
are discolored. As infection progresses, the diseased areas
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become grayish-brown to dark-brown and are surrounded
by yellowish-green margins. Severely infected leaves fall
prematurely. A grey, moldlike growth, sometimes called
mildew, grows on the lower side of these diseased areas.
Thin-walled spores produced on this growth spread the
disease from plant to plant. In addition, thick-walled resting
spores develop within the leaf tissues. These overwinter in
the fallen leaves and probably provide a source of infection
for the next season’s crop.
“Downy mildew is caused by the fungus Peronospora
manshurica (Naum.) Syd. ex Gaum. Besides infecting the
leaves, it grows within the pods and covers part of the seeds
with a white crust composed largely of the thick-walled
resting spores called oospores (fig. 1). Oospore-encrusted
seeds are usually smaller than nonencrusted (fig. 2). The
seed lot from which the soybeans were taken to illustrate
figure 2 contained 25% encrusted seed, which weighed 3.94
grams per 100 seed (30%) less than nonencrusted seed.
When such encrusted seed are planted, a small percentage of
the seedlings are infected. The first leaves to unfold on such
seedlings sometimes are covered with mildew and provide
centers of infection in the new season’s crop. This type of
infection also occurs when disease-free seed is planted in
fields that contained downy mildew-infected soybeans the
previous year.
“The disease occurs in all soybean-growing areas
and produces about 8% loss under average conditions.
Frequent dews cause more severe disease development and
will greatly increase the percentage of seed infested with
thick-walled spores. This severe phase of the disease has
been known to reduce yield an additional 6% due to seed
shrinkage.
“Recent research showed that 26 races of the fungus
exist. These races are widely distributed through the
soybean-producing sections of the country, but usually only
one or two races occur in a field. Soybean plants resistant
to all known races of the fungus have been found, and
improved, resistant varieties are being developed.
Photos: (1) “The soybean at top is encrusted with
oospores of the downy mildew fungus. The soybean at
bottom is free of oospores.” (2) “Effect of downy mildew
on soybean size. Each tube contains 100 soybeans from
the same seed lot. Those in the tube at left (12.93 gm) are
oospore-encrusted, and those in the tube at right (16.87
gm) are nonencrusted. The latter weigh 30% more than the
encrusted seed.” Address: Plant Pathologist, Crops Research
Div., Agricultural Research Service, USDA and Iowa
Agricultural and Home Economics Experiment Station.
6224. Hoffmann, R.L.; Evans, C.D.; Cowan, J.C. 1964.
Soybean unsaponifiables: Chromatographic investigation of
shell drain condensate from a commercial deodorizer. J. of
the American Oil Chemists’ Society 41(2):116-19. Feb. [8
ref]

• Summary: Liquid/liquid partition chromatography was
used to analyse non polar unsaponifiable constituents. A
method for obtaining large quantities of these constituents
for flavor studies is described. Address: Northern Regional
Research Lab., Peoria, Illinois.
6225. Williamson, R.E. 1964. The effect of root aeration on
plant growth. Soil Science Society of America Proceedings
28(1):86-90. Feb. [13 ref]
Address: USDA; North Carolina Agric. Exp. Station,
Raleigh.
6226. American Soybean Association. 1964. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 176 p.
Advertisers’ index. 22 cm.
Address: Hudson, Iowa.
6227. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E. comps. 1964. Results of the Cooperative
Uniform Soybean Tests, 1963: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 217. March. 130 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1963%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
6228. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Big year for U.S. soybean promotion in
Japan ends in record sales of U.S. soybeans in 1963. 2(12):9.
March.
• Summary: The Japanese-American Soybean Institute
(JASI), in 1963, pushed closer to its 20-pound goal for per
capita consumption of edible oils in Japan. Consumption–
now at 13 pounds per capita (of which about a third is
soybeans oil)–has nearly doubled since 1956.
6229. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1964.
Results of the Cooperative Uniform Soybean Tests, 1963:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 218. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/63soybook.
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pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII.
The Introduction begins: “The program of the U.S.
Regional Soybean Laboratory has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with the Southeastern States, This
testing program enables the breeder to evaluate new strains
under a wide variety of conditions, and permits new strains
to be put into production in a minimum amount of time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The Groups 00 through IV are adapted in the
northern part of the United States, and the Group IV through
VIII are grown in the southern part. Within their area of
adaptation, there is a maturity range of 12 to 18 days within
each maturity class. The best standard variety available
of each maturity class is used as a check variety with
which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, seed quality, and
reaction to diseases. For the groups grown in the southern
area, the check varieties are Kent, Hill, Hood, Jackson, and
Bienville. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties when planted during the first half of May are:
Kent, September 8; Hill, September 20; Hood, October 8;
Jackson, October 25; and Bienville, November 1.” Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
6230. Rackis, J.J.; Anderson, R.L. 1964. Isolation of
four soybean trypsin inhibitors by DEAE-cellulose
chromatography. Biochemical and Biophysical Research
Communications 15(3):230-35. March. [10 ref]
• Summary: In 1946 Kunitz first isolated a crystalline
soybean trypsin inhibitor. In 1962 Rackis described the
preparation of two highly purified soybean trypsin inhibitors

designated SBTIA-1 and SBTIA-2. Since then, Rackis and
co-workers have simplified the preparation of SBTIA-1 and
have also isolated two more trypsin inhibitors from raw
soybean meal. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6231. Soybean Digest. 1964. Soys potential crop for
Northwest. March. p. 19.
• Summary: “Soybeans may some day be as important a crop
in the Pacific Northwest as they now are in the Midwest. The
oilseed legume is a potentially valuable crop for irrigated
areas in Washington and Oregon as an adjunct to livestock
production.
“This possibility was voiced by a Washington State
University research agronomist, C.E. Nelson of the Irrigation
Experiment Station, Prosser, Washington.
“The researcher reported his findings to colleagues
throughout the country attending the annual convention of
the American Society of Agronomy at Denver, Colorado.
“Dr. Nelson has been conducting soybean studies
in Washington’s Columbia Basin under a grant from the
Western Farmers’ Association. Interest in the crop stems
from the shortage of feed concentrates high in protein.
“At present, Dr. Nelson said, soybean or linseed meal is
shipped into Washington from the Midwest at a cost of about
$30 per ton. The shipping cost represents an extra $1 added
on to the cost of the soybean meal, and about 750 per bushel
in terms of the soybeans in each bushel of meal.
“Dr. Nelson also pointed out that protein is the high-cost
portion of any grain ration for livestock.
“Dr. Nelson’s investigations have demonstrated that
at least six varieties of soybeans are adapted to growing
conditions in the Basin. Pilot plots on Basin farms produced
40 to 50 bushels per acre compared to the national average
of 26 bushels. Oregon researchers report yields of 60 to 70
bushels per acre on similar irrigated pilot plots at Ontario in
eastern Oregon.
“The WSU agronomist also reported that farmers
contracted 298 acres of soybeans in the Columbia Basin in
1962, producing a 36-bushel average per acre and realizing a
gross of $91.89 per acre.
“Right now this dollar return cannot compete with a
number of other Basin crops such as sugar beets, dry beans,
potatoes and hops.
“Sooner or later, however, livestock production in
Washington will probably be concentrated in the Columbia
Basin. If and when that happens, farmers may turn to
soybean production as an adjunct to beef production as corn
is to hog production in the Cornbelt, Nelson said.
Nelson’s studies show that seeding around May 1 in 22inch rows with seeds spaced 1-inch apart returns the highest
yield s. Application of 10 pounds of zinc per acre on most
Basin soils will boost soybean yields by 10 bushels per acre.
“Nitrogen application is undesirable, Nelson reported,
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as it delays maturity and increases lodging. Earlier research
had shown increased yields from nitrogen and resulted in
a recommendation of 120 pounds of actual nitrogen per
acre, worth about $15. Nelson’s more recent studies have
demonstrated that the increased yield from nitrogen was a
response to zinc rather than nitrogen. Nitrogen acidified the
soil, releasing the zinc present.”
6232. Soybean Digest. 1964. A better oil test for soybeans.
March. p. 20-21.
• Summary: “A fast, easy way to use oil content in grading
soybeans has now been perfected by marketing researchers
in the USDA’s Agricultural Marketing Service [AMS].
Although soybeans are America’s major oilseed crop, oil
content is not considered in present grade standards. It’s true
that higher grades of soybeans usually contain more oil than
lower grades, but there’s considerable variation within the
grades. And as a result, some growers are underpaid for their
soybeans of high oil content, while others are overpaid for
beans of lower oil content.
“Oil content is not presently determined at the elevator
where the farmer sells his crop because of the difficulty
of testing oil content with present methods. The standard
laboratory tests used by processors and researchers take at
least 9 hours for a single sample. Other older testing methods
take even longer. But with the new AMS method, one man
can complete 50 to 55 tests in an average 8-hour day. A
single sample takes only 10 minutes to test. Just as many
tests, using older methods, could be initiated in the same
period of time, but none of them could be completed in an
8-hour day.
“The standard laboratory method is endorsed by the
American Oil Chemists Society, and is highly accurate.
Three years of testing by marketing researchers show the
AMS method to be equally accurate. Accuracy of the AMS
method varied only about one-quarter of 1% from an exact
average test. Such a precise performance is an important
improvement over earlier tests with the AMS method,
reported in April 1958. This improvement in performance
now makes the AMS method commercially practical.
“The researchers tested their equipment with soybeans
grown under varying seasonal conditions for different years,
and under the growing conditions of different sections of the
country. Over 900 tests have been successfully made over
a 3-year period under commercial conditions in Illinois,
Minnesota, and Mississippi.”
A large photo shows a female worker performing the
“rapid oil test, which is easy to operate, requiring little skill
or experience.”
6233. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. U.S. soybean industry is invited to participate
in Tokyo trade center soybean show in August. 2(14):10.
April 6.

• Summary: “The U.S. Department of Agriculture has
invited industry participation in a soybean exhibit to be held
at the U.S. Trade Center in Tokyo, Japan, Aug. 24 to Sept. 11
under the foreign market development program.
“The American Soybean Association will cooperate
with USDA’s Foreign Agricultural Service in sponsoring the
exhibit, which will include a seminar covering all aspects of
soybean usage in Japan, with papers to be presented by U.S.
soybean industry representatives. The Association with FAS
carries on market development work in Japan through the
Japanese-American Soybean Institute.
“Exhibit space at the Center during the show will be
available without charge to U.S. firms interested in the
Japanese market for soybeans and soybean products. The
exhibitor will provide all materials and personnel for its
booth and will make customs arrangements for shipping
samples of its product and other exhibit materials into
Japan.”
6234. Abel, G.H.; Mackenzie, A.J. 1964. Salt tolerance
of soybean varieties (Glycine max L. Merrill) during
germination and later growth. Crop Science 4(2):157-61.
March/April. [16 ref]
Address: South-western Irrigation Field Station, Brawley,
California.
6235. Abraham, T.A.; Herr, L.J. 1964. Activity of
actinomycetes from rhizosphere and nonrhizosphere soils of
corn and soybean in four physiological tests. Canadian J. of
Microbiology 10(2):281-85. April. [9 ref]
Address: Dep. of Botany and Plant Pathology, Ohio Agric.
Exp. Station, Wooster, Ohio. Abraham’s present address:
Univ. Dep. of Botany, St. Joseph’s College, Devagiri,
Calicut-8, Kerala, India.
6236. Agricultural Research (USDA). 1964. Flavor-true
soybean oil: Fine food oils are being perfected through
research. 12(10):10. April.
• Summary: Chemists at the Northern utilization research
laboratory at Peoria have identified linolenic acid as the
source of bad flavors in vegetable oils.
6237. Evans, C.D.; Beal, R.E.; McConnell, D.G.;
Black, L.T.; Cowan, J.C. 1964. Partial hydrogenation
and winterization of soybean oil. J. of the American Oil
Chemists’ Society 41(4):260-63. April. [23 ref]
• Summary: In 1960 a partially hydrogenated, winterized
liquid soybean oil with improved stability characteristics
began to be sold commercially. This general-purpose salad
and cooking oil was obtained through a significant reduction
in the linolenic acid content plus some lowering of the iodine
value. When soybean oil is winterized, it is chilled then
the solid stearine fractions are removed. Address: Northern
Regional Research Lab., Peoria, Illinois.
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6238. Howell, Robert W. 1964. Influence of nutrient
balance on response of sensitive soybean varieties to high
phosphorus. Agronomy Journal 56(2):233-34. March/April.
[3 ref]
Address: Plant Physiologist, Crops Research Div., ARS,
USDA.
6239. Soybean News (NSCIC). 1964. U.S. scientist manyears (U.S.D.A. plus universities) employed in production
research per $100 million of crop value in 1961. 15(3):4.
April.
• Summary: Soybeans are in the worst position with the
fewest scientists: 2.46 man years per $100 million. Next
lowest are corn and grain sorghum 3.17, wheat and rye
5.19, cotton 5.22, tobacco 5.57, oats and buckwheat 6.82,
rice 6.93, barley 11.66, potatoes 15.43, and sugar beets and
sugarcane 28.49. Note: these figures do not include scientists
employed by private seed companies, but “There is less than
1 scientist man-year employed in private industry on soybean
production research.”
6240. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Speakers announced for upcoming U.S.
soybean seminar in Tokyo. 2(21):10. May 25.
• Summary: “Five leading U.S. specialists in livestock and
human nutrition will be the keynote speakers at the U.S.
soybean seminar to be held at the Tokyo Trade Center,
August 24 to September 4. The seminar will run concurrently
with a 19-day soybean exhibit to open August 24, both
of which will be sponsored by the American Soybean
Association in cooperation with the Foreign Agricultural
Service.”
The five U.S. speakers, their affiliations, and their topics
to be presented at the seminar are listed. “A special attraction
will be demonstrations on the uses of soy products in human
foods, to be presented September 7-11 by Mrs. Dorothea Van
Gundy Jones, nutritionist of Loma Linda Foods, Riverside,
California.”
6241. Di Giorgio, A.L. 1964. Partners in progress with our
Italian cooperators. Soybean Digest. May. p. 56.
• Summary: “Meet the Italian Cooperators of the Soybean
Council of America:
“ASSOLIOSEMI, National Association of Seed Oil
Millers, made up of all seed oil refiners, wholesalers and
some crushers, accounting for 85% of the seed oil consumed
in Italy.
“ASSALZOO. Italian National Association of Animal
Feed Producers accounting for 70% of the commercial feed
produced and sold. The Italian subsidiaries of two American
firms–Ralston Purina and Central Soya–belong to Assalzoo
as do all Italian processors of soybeans.
“FEDERCONSORZI. National Federation of Farm

Cooperatives, accounting for 30% of the commercial feed
sold and 15% of seed oils consumed in Italy.
“The Italian office of the Soybean Council of
America signs yearly cooperative agreements with these
organizations, but the agreements are only the ‘formal’ basis
of working together. The confidence and trust with which our
Italian cooperators view the SBC are based on the quality
of the products which we represent and our identity in the
business community of Italy. They know we are American
but do not regard us as ‘outsiders.’ By being integrated in the
economic and commercial life of the country we have taken
on the moral strength that most private organizations could
not have, solely because we are accepted.
“Since our cooperators represent, besides ours, other
commodities also, we promote all seed oils, confident that if
people use more seed oils soybean oil will get its usual major
share of this market. Likewise, we have everything to gain
from the use of compound feeds because soybean meal is the
best protein source and will certainly be blended in.
“Why do we work with these cooperators?
“Italy’s population is 51 million. With a budget of not
over five figures and a staff of only six–just a shade over
one person for every 10 million–we cover Italy through our
cooperators by the technique of the ‘multiplying point.’ Our
‘communication potential’ with the consumer is enormously
magnified through these organizations.
“For instance, a single communication to Federconsorzi
alone assures that it will be passed on through their 5,000
outlets to their many times more thousands of customers.
“These organizations spend their own money in
joint activities proposed and planned by the Soybean
Council. From the beginning of the current Italian project
Jan. 28, 1960, to Dec. 31, 1963, Italian cooperators have
contributed as their part about 135 million lire ($216,000)
which matches almost dollar for dollar the FAS [USDA’s
Foreign Agricultural Service] expenditure of 150 million
lire ($240,000). With U.S. industry’s share, it practically
balances out. They give us advice on how to adapt
promotional ideas to the local situation and they help us to
implement these ideas. In return, we supply them with high
caliber technical help, usually top American scientists in all
pertinent branches.
“One of our 1964 joint activities will be participation
at the Milan Trade Fair in the USA exhibit. There we will
hand out to visitors small cans of oil, prominently carrying
the stamp of the Assoliosemi. To avoid possible friction
with some of the public which might arise from handing
out samples of pure American soybean oil, it will be a blend
of the most popular seed oils in Italy, the label noting the
soybean oil content. This is adapting to the local situation
and in so doing we and our cooperators are ‘scratching one
another’s backs.’
“SBC belongs. Warm personal relations with the heads
of these organizations guarantee SBC ready access and
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friendly cooperation. Even government, realizing the degree
of our integration into the economic life of the country
and the extent of our contribution to Italy’s progress, looks
sympathetically at our operations. It considers us a part of
the country as well as a link between American and Italian
industries.
“This makes us Partners in Progress.”
At the bottom of this article is a small map of Italy
(including Sicily /Sicilia, and Sardinia / Sardegna) with a
white star marking the capital city, Rome. Address: PhD,
Director for Italy, Soybean Council of America.
6242. Diser, G.M.; Hayward, J.W. 1964. Expanding overseas
markets for U.S. soy protein products: The most serious need
in the human diet is adequate levels of good quality protein.
Soybean Digest. May. p. 16.
• Summary: “During the period Feb. 1 to March 21, 1962,
the Soybean Council of America, Inc., in cooperation with
the Foreign Agricultural Service of the U.S. Department of
Agriculture, conducted a survey in 11 developing countries
to determine the potential utilization of soy products as
an aid in alleviating protein deficiencies in the diets of the
people in these areas of the world.”
The survey covered the following countries: Burma,
Egypt, Greece, Hong Kong, India, Iran, West Pakistan [later
renamed Pakistan], Philippine Islands, Portugal, Spain and
Turkey.
“The results of this survey showed that protein
malnutrition, suffered by a major portion of the people
in these countries as a result of inadequate food supplies,
particularly a serious lack of protein foods, could be relieved
by utilization of inexpensive oilseed protein products.
“Bread, a principal food in these countries, if properly
fortified with soyflour or grits, offers the greatest opportunity
for increasing protein in the diet. Soy-supplemented
chapattis, pakoris, samosas, buns and various other local
breads were readily acceptable because of improved
palatability, appearance and storage quality.”
Describes the development of soy products in Colombia
(with panela, “a sugar-based food product widely used in the
diet of infants and children in Colombia”), Peru, and Hong
Kong. “UNICEF is very active in promoting the utilization
of soy in the protein-deficient areas of the world.” Address:
Soybean Council of America, Inc., Minneapolis, Minnesota.
6243. Hand, D.B.; Steinkraus, K.H.; Gage, M.H. 1964. A
new soybean food: Precooked dehydrated soybeans plus corn
or rice. Soybean Digest. May. p. 28-29. [4 ref]
• Summary: For several years the department of food science
and technology, New York State Agricultural Experiment
Station, Cornell University, Geneva, New York has been
conducting research on quick-cooking dehydrated soybean
products. One result is a precooked dehydrated soybean
product that can be fully cooked by boiling for 30 minutes.

The production process is described in detail; it is simple,
inexpensive, and adaptable to small-scale operation in
tropical villages where soybeans and either corn or rice are
available. The researchers found that mixing equal weights
dehydrated sweet corn and precooked dehydrated soybeans,
then boiling the mixture for 30 minutes, yielded a delicious,
economical dish–kind of like succotash. “It is believed that
this soybean-corn mixture could be highly useful in South
and Central America where corn is a popular food, and also
in tropical countries where protein deficiency is common.”
Rice may be substituted for corn in the Orient. An equipment
list is given. Address: Dep. of Food Science and Technology,
New York State Agric. Exp. Station, Cornell Univ., Geneva,
New York.
6244. Harburger Oelwerke Brinckman & Mergell (staff
member). 1964. What is the future for U.S. soy products in
Germany? Soybean Digest. May. p. 30.
• Summary: “In summing up I would arrive at the following
conclusions:
“The protein demand is expanding and will expand
during coming years in all probability. Proteins will have
to compete with domestically grown feed grains. The price
of these competing commodities puts a natural ceiling on
the price for soybean meal. Although some consumption
of soybean meal can certainly never be substituted, it
is my definite feeling that the economic barrier for an
unhandicapped turnover of soybean meal is in normal times
DM 380–per metric ton ex mill. If prices go above this
level, we will, no doubt, notice a marked decline in sales.
If prices remain low for the greater part of the season, the
consumption should increase.
“We can, therefore, only pray that speculation does not
twist the soybean market again too much next season, so that
farmers, crushers and livestock men again can have a better
basis for their planning than they had during the previous
season. This could be aided considerably if the USDA would
announce important market-influencing data on support
price, crush, stocks in all positions, etc., on a Friday after
market close which would allow the market to blow off some
speculative steam over the following weekend.”
6245. Ko Swan Djien. 1964. Tempe, a fermented food
made from soybeans. Paper presented at the International
Symposium on Oilseed Protein Foods, May 11-16, Tokyo,
Japan. 17 p. [30 ref]
• Summary: This very interesting paper contains the most
complete information seen to date on tempe, and, especially
concerning tempe in Indonesia. It discusses tempeh’s history,
traditional production methods, inoculum, packaging,
chemistry and microbiology, contamination, shelf life,
basic recipes, and price, plus a review of other research
(including the best English-language bibliography of Dutch
research to date) and a description of a tempeh pilot plant
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being developed in Bandung (complete with a mechanical
roller-miller dehuller, water flotation hull removal, heated
incubator and trays, and improved inocula).
Concerning okara tempeh, page 5 states: “For the
purpose of lowering the price, often the dehulled soybeans
are mixed with the residue of soybeans material from the
process of manufacturing of tofu. This material is in fact the
coarse components of crushed soybeans. Usually it is used as
feed for pigs and is relatively low in price. Mixed in tempe, it
will lower the price of tempe.”
Note 1. This is the earliest English-language document
seen (Jan. 2005) that refers to the use of okara in making
tempeh.
In this document, Ko is the first to signal what he
hopes will be the beginning of a new image for tempeh in
Indonesia: “But there is no doubt that the time will come
when Indonesians will be proud of their tempe, in the same
way as the Japanese are proud of their sake, the French
people of their wine, Italians of their macaroni, Indians
of their curry, Russians of their caviar, the Dutch of their
cheese, etc.”
“Totally this food is produced in large quantities.
Though dependable statistics are not yet available, it is not
excessive to say that every day 10 percent of Indonesia’s
population of more than 100 million people consume at least
10 grams of tempeh per person. Although this huge amount
illustrates the importance of tempe in the Indonesian diet, it
is recognized as such by only a few experts.” Note 2. This is
2.2 million lb/day or 1,000 metric tons per day.
Note 3. This is the earliest document seen (Sept. 2011)
that gives industry or market statistics for tempeh, or for
tempeh in Indonesia. Address: Lab. for Microbiology,
Bandung Inst. of Technology, Indonesia.
6246. Martinelli, Alcides Filho; Hesseltine, C.W. 1964.
Tempeh fermentation: Package and tray fermentation. Food
Technology 18(5):167-71. May. [11 ref]
• Summary: Describes rapid production in large quantities
by pure-culture tempeh fermentations in shallow wooden
and metal trays with perforated bottoms and covers. (Also in
perforated plastic tubes and bags).
Note: This new idea and “new technology” is soon
transferred to tempeh makers in Indonesia, where it becomes
widely used. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6247. Smith, A.K.; Rackis, J.J.; Hesseltine, C.W.; Smith,
Mable; Robbins, D.J.; Booth, A.N. 1964. Tempeh: Nutritive
value in relation to processing. Cereal Chemistry 41(3):17381. May. [17 ref]
• Summary: “Rats fed tempeh showed a small reduction in
growth and protein efficiency compared with autoclaved
and dehulled full-fat soybean meal. This reduction in
nutritive value may not be serious when one considers the

improved edibility of soybeans for human consumption
by fermentation. Loss of solids and protein in dehulling,
soaking, washing, and cooking soybeans before fermentation
did not reduce the nutritive value of either cotyledons, or
full-fat grits (chips), used to make tempeh... Methionine
supplementation of tempeh significantly increased rate of
rat growth and protein efficiency values.” Address: Northern
Regional Research Lab., Peoria, Illinois; Western Regional
Research Lab., California.
6248. Steinkraus, Keith H. 1964. Research on tempeh
technology in the United States. Paper presented at the
International Symposium on Oilseed Protein Foods. 9 p.
Held 10-16 May 1964 at Tokyo. [15 ref]
• Summary: An excellent review of the subject. “The general
objectives of tempeh research in the United States have been
(1) to develop controlled processing methods which will
consistently yield a uniform, reproducible tempeh which
can be used for biochemical or nutritional studies, (2) to
develop small factory methods of producing tempeh for use
in the world-wide feeding programs, (3) to determine the
changes that occur in soybeans fermented to tempeh, (4)
to characterize the molds capable of converting soybeans
to tempeh and to learn their requirements for growth and
enzymic activity, and (5) to determine the nutritive value of
tempeh.”
Table 1 gives an equipment list for a small tempeh
factory. Table 2 is a flow sheet for production of tempeh and
of tempeh inoculum. Address: Cornell Univ., New York State
Agric. Exp. Station, Dep. of Food Science and Technology,
Geneva, New York.
6249. Dow Jones. 1964. Soybean supplies running over:
Bean consumption slumps. Detroit News. June 7. p. D-13,
col. 3.
• Summary: Washington [DC]–USDA reports soybean
stocks promise to total 45 million bushels by Oct. 1, up 10
million bushels from AP forecast.
6250. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. North Africa’s rising imports of U.S. soybean
oil spur increased promotion efforts in area. 2(25):9. June 22.
• Summary: The emergent market for U.S. soybean oil
in three North African countries–Morocco, Tunisia, and
Algeria–has prompted the Soybean Council of America to
step up soybean promotion in this traditionally olive oil area.
The sales were under Title I, P.L. 480.
6251. Arnold, Lionel K. 1964. Soybean oil research at Iowa
State University. Soybean Digest. June. p. 16-17. [12 ref]
• Summary: “Interest in the processing of soybeans at Iowa
State University goes back prior to 1929 when the first
edition of the bulletin, Processing the Soybean, by Sweeney
and Arnold (12) was published. Research on the development
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of a continuous solvent extraction process and equipment
was begun actively in 1938 by the chemical engineering
group in the Iowa Engineering Experiment Station.
“Trichloroethylene, the solvent originally used,
produced an unsatisfactory meal and was replaced by more
conventional solvents. The chlorinated solvent was very
useful in the early work since it allowed the development
in the laboratory of the processing equipment with the
minimum of fire and explosion hazard. Later it was possible
to adapt the equipment to petroleum fractions such as
commercial hexane.
“The Pilot Plant: The basic equipment design was
developed by means of six different pilot plants each of
which underwent considerable modification. The drawing
in Figure 1 shows the basic design of the current pilot plant.
A continuous conveyor chain travels through a loop of
2-inch steel pipe. This chain consists of a No. 35 roller chain
equipped with special attachments shown in Figure 2.
“These attachments propel the flakes without agitation
through the loop while allowing effective countercurrent
movement of solvent in the opposite direction. The flaked
beans are fed in at the left side at the top and emerge from
the solvent as extracted meal at the right hand end traveling
upward and to the left to the discharge point just back of the
inlet.
“The solvent enters at the right end with the miscella
flowing out at the opposite end. The upper horizontal
section of the loop is steam jacketed to preheat the meal
before dropping into the first of the two steam jacketed
desolventizing tubes. Modified ribbon type screws propel
the extracted meal with agitation through the tubes. A choke
discharge is used as a vapor seal.
“Extraction time is varied by changing the sprocket ratio
on the chain drive. Solvent is metered through a rotameter.
The extraction portion is heated by steam coils and the
temperature of the miscella measured by thermocouples.
“The flaking equipment includes two pairs of flaking
rolls: one with 18-inch diameter by 1.5-inch face rolls and
one with 10-inch diameter by 12-inch face rolls.
“Oil desolventizing is handled in a rising film evaporator
operated in series with a packed column stripper. Extraction
and desolventizing equipment is operated in a room equipped
with explosion proof wiring and electrical equipment,
automatic sprinkler system, and forced air ventilation
discharging to the outside.
“Plant sized equipment built by the Crown Iron Works
Co., Minneapolis [Minnesota], is based on the Iowa State
design but provided with additional solvent and miscella
recirculation to increase the extraction rate.
“Research Studies: During and following the
development of the pilot plant, studies were made with
various solvents such as chlorinated hydrocarbons, petroleum
fractions and alcohols. Oil and fat bearing materials studied
in addition to soybeans included cottonseed, milkweed

seeds, fish scrap, meat offal, corn germs, wheat germs, and
safflower. Studies on soybeans using hexane and ethanol as
solvents will be briefly summarized.
“Effect of Moisture on Oil Extraction Rate: The effect
of moisture on the oil extraction rate was studied by passing
hexane through soybean flakes of moisture contents from 5%
to 20% in glassware apparatus (6). Extraction times from 5
to 60 minutes were used.
“While the lowest residual oil content was secured at
about 14% moisture the variation between 10% and 17% was
not sufficient to be significant in practical extraction.
“Change in Quality of Soybean Oil with Increasing
Degree of Extraction by Hexane (5)”
“(a) Pilot Plant Studies. Soybean flakes were extracted
with technical hexane for various times and with various
solvent-feed ratios to produce meals with residual
extractables of 0.68% to 4.24%. The refining loss of the
extracted oil increased from 5.12% to 7.46% with the
decrease in residual oil content of the meal. There was a
very slight decrease in saponification value. There were no
significant changes in free fatty acids, iodine values, and
refractive indices.
“(b) Glassware Studies. Separate lots of flakes from
a common batch were extracted by passing fresh solvent
continuously through them for 50, 60, 70, 80, 100 and
120 minutes respectively. In another series a single lot
was extracted with samples taken at corresponding timed
intervals. Each method produced six sets of samples with
meals ranging from 0.20% to 3.64% residual oil. The most
significant changes in oil quality with decrease in residual
extractables occurred in the second series. Color increased
from 9.1 to 18.5, free fatty acids from 1.03 to 2.30% and
phospholipids from 3.4 to 11.0%. Oil purity dropped from
95.5 to 87.0%.
“Two other series of samples were extracted similarly
to the two preceding and the oils in each sample converted
to the methyl esters. The fatty acid compositions were then
determined from the methyl ester mixtures by gas-liquid
partition chromatography. The results indicated no significant
differences in the fatty acid compositions of the samples.
These results were very similar to results secured in similar
experiments on cottonseed oil (3).
“Comparative Extraction by Four Solvents (2): Flaked
soybeans were extracted in the glassware apparatus with
“pure”, “high purity”, and “commercial” hexane and with
benzene. The pure hexane extracted the oil at the lowest rate
but produced oil with the lowest free fatty content and color.
There was no significant difference in the extraction rate or
color for the other two hexanes. The neutral oil content of
the hexane extracted oils showed little variation. Based on
neutral oil content and color the benzene extracted oil was
the poorest.
“Alcohols as Solvents: The solubility of soybean oil
in aqueous ethanol solutions at various temperatures was
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determined (11), (10). The critical solution temperature
for absolute alcohol was 67ºC. This temperature increased
to 90ºC when 95.4% ethanol was used. The results of
solubility studies using isopropyl alcohol (2-propanol) were
similar. The critical solution temperature was 30ºC with
99.9% isopropyl alcohol (9). When flaked soybeans were
extracted with 90, 95, 98, and 100% ethanol, the amount of
oil extracted increased in 60 minutes from 10.03 to 18.98%
while non-lipids decreased from 5.98 to 3.02%. There were
no significant differences in the quality of the oils extracted.
Protein content of the meal averaged 52.1% (4).
“Analytical Methods: Analytical methods that apply
to various fats and oils include: a modified refining loss
method (1), a method for estimation of unsaturation of fats
and oils using hypochlorous acid (7), and a method for the
determination of the neutral oil content of crude vegetable
oils (8).
A large photo shows the outside of the pilot plant solvent
extractor. A diagram shows its inner workings. The numbers
in parentheses refer to the 12 references. Address: Prof.
of Chemical Engineering, Iowa Engineering Exp. Station,
Ames, IA.
6252. Bernard, R.L.; Howell, R.W. 1964. Inheritance of
phosphorus sensitivity in soybeans. Crop Science 4(3):29899. May/June. [5 ref]
• Summary: At very high levels of phosphorus the soybean
variety Chief grew normally, whereas the variety Lincoln
soon became chlorotic and severely stunted. Subsequently,
many varieties were classified for their response to high
levels of phosphorus. “Most were tolerant or slightly
sensitive.”
Publication No. 386 of the U.S. Regional Soybean Lab.,
Urbana, Illinois. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
6253. Evans, C.D.; Oswald, J.; Cowan, J.C. 1964. Soybean
unsaponifiables: Hydrocarbons from deodorizer condensates.
J. of the American Oil Chemists’ Society 41(6):406-11. June.
[14 ref]
• Summary: Deodorizer distillates were found to contain
substantial quantities of hydrocarbons which were free of
other unsaponifiable constituents. “Squalene [an oily liquid
triterpene] comprised 50% of the hydrocarbon fraction and
contained practically all the unsaturation.” Address: Northern
Regional Research Lab., Peoria, Illinois.
6254. Soybean Digest. 1964. Outlook for oilseed meals in
foods. June. p. 20.
• Summary: Private companies are developing commercial
protein-rich foods from oilseed meals. For example: “P.H.
Hind, of Hind Bros. Co., the Garden Factory, Durban,
South Africa, illustrated the possibilities in the commercial
introduction of such a protein supplement to the general

public in his report on the marketing of their formulation
called ‘Pro- Nutro.’ The Hind firm first became interested in
such a product through reports by a physician of the serious
problems of malnutrition in native tribes in South Africa.
Demand for the product has outstripped manufacturing
capacity. The ProNutro formula depends largely on peanut
and soy flour for its protein content, since these are the
vegetable protein sources most readily available in that area.”
6255. Soybean Digest. 1964. North Carolina breaks
60-bushel barrier again. June. p. 18.
• Summary: “For the third time in 4 years the 60-bushel
barrier in soybean production has been topped by North
Carolina farmers, according to the Southern Planter.
“Russell Brock, Rt. 2, Mount Olive, has been named
North Carolina soybean growing champion for 1963 with a
yield of 60.1 bushels per acre. His was the only 60-bushel
yield officially recorded in the state during the past growing
season. Thus, he earned membership in the state’s exclusive
“50-Bushel Soybean Club” with bushels to spare.
“The state record of 62.4 bushels per acre was recorded
in 1961.
“The runner-up in the annual contest was Joe Ratcliff,
of Pantego, with a yield of 54.1 bushels per acre. Ratcliff
was the state champion in 1962 with a yield of 53.4 bushels.
Second runner-up was Harold Gregory, of the Gregory
Community, Currituck County, with a yield of 53.7 bushels.
Sam Ward and Joe Maxwell, Cherokee County, were the
District III winners with a yield of 48.9 bushels per acre.
“A total of 40 people entered the contest last year with
an average yield of 44.8 bushels per acre being produced.
The state average is 24 bushels per acre.
“Brock is the first farmer outside of northeastern North
Carolina to win the contest since it was started in 1960 by
the Agricultural Extension Service to promote good soybean
production practices. He planted the Lee variety in late May
in 40-inch rows. He limed at the rate of 2,000 pounds of
lime per acre as recommended by a soil test. No fertilizer
was recommended, but he used 500 pounds of 5-10-10 per
acre at planting. The soybeans were cultivated twice with a
rotary hoe and once with shallow sweeps. They were sprayed
with a combination of DDT and toxaphene to control corn
earworms in late summer.
“Joe Ratcliff, while placing first in 1962 and second in
1963, followed almost the same management practices. He
planted the Lee variety in the middle of May using about 240
pounds of 2-12-12 fertilizer per acre. A soil test showed the
lime content of his soil satisfactory. His weed control was
good.
“Both Mr. Ratcliff and Mr. Brock averaged over 40
bushels per acre on nearly 200 acres of soybeans planted in
1963.”
6256. Soybean Digest. 1964. Illinois to stage 5-acre yield
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contest. June. p. 18.
• Summary: “An Illinois 5-acre soybean yield contest is
being sponsored this year by the Illinois Crop Improvement
Association in cooperation with the Illinois Cooperative
Extension Service, and is open to adult soybean growers
over 18 years of age, says J.C. Hackleman, director of public
relations for the Illinois Crop Improvement Association.
“’Many Illinois farmers have indicated they would be
interested in entering a soybean yield contest,’ states the
association’s news letter. ‘This new Illinois 5-Acre Yield
Contest is designed for these producers and the many others
who have demonstrated their ability to produce soybean
yields well above average. It is the hope of the sponsors
that by comparing soil treatments, varieties, dates, rates of
seeding, row widths, and various other cultural practices
employed by the winners that some leads or clues to
increased soybean yields will emerge.’ The news letter notes
that Illinois soybean yields have increased only 32% in the
last 30 years while corn yields have more than doubled.
“’It is the hope of the sponsors that a number of counties
will organize and conduct county contests,’ states the news
letter. ‘It is also hoped that many of the county contestants
will qualify for the state awards by entering the state contest.’
“Deadline for entries in the state contest is Aug. 15.
Each entrant must grow at least 10 acres of soybeans, grower
to choose the 5 acres to be harvested.
“Medals will be awarded to state and county winners.
The two top state winners with their wives will receive 3-day
expense paid educational trips.
“For further information write Dr. W.O. Scott, Turner
Hall, University of Illinois, Urbana, Ill.; or the Illinois Crop
Improvement Association, 508 S. Broadway, Urbana, Ill.”
6257. Bostrack, Jack M.; Struckmeyer, B. Esther. 1964.
Effects of gibberellic acid on the anatomy of soybeans
(Glycine max). American J. of Botany 51(6):611-17. July. [24
ref]
• Summary: “He lived 100 years.” Address: Wisconsin
Agric. Exp. Station, Madison, Wisconsin.
6258. Falanghe, Helcio; Smith, A.K.; Rackis, J.J. 1964.
Production of fungal mycelial protein in submerged culture
of soybean whey. Applied Microbiology 12(4):330-34. July.
[25 ref]
• Summary: Various soybean whey media tested as
substrates for 7 species of mushrooms in submerged culture.
Address: Northern Regional Research Lab., Agricultural
Research Service, USDA, Peoria, Illinois.
6259. Foote, B.D.; Howell, R.W. 1964. Phosphorus
tolerance and sensitivity of soybeans as related to uptake and
translocation. Plant Physiology 39(4):610-13. July. [4 ref]
Address: Dep. of Agronomy, Univ. of Illinois, Urbana; and
USDA.

6260. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Colombians expand soybean production.
2(27):14. July.
• Summary: Colombia’s production of soybeans in 1964 is
now expected to reach 50,000 tons (1.8 million bu) compared
with 30,000 (1.1 million) in 1963. The increase is largely
the result of farmers’ switching from production of cotton to
that of soybeans and sesameseed, whose support prices offer
better net returns. Soybean production is concentrated around
the township of Buga, Valle del Cauca, where the only
two buyers of soybeans in Colombia are located. The yield
per acre averages about 22 bushels. However, with double
cropping, Colombia’s yearly per acre average may go much
higher.
6261. Norris, Karl H. 1964. Reports on design and
development of a new moisture meter. Agricultural
Engineering 45(7):370-72. July. [4 ref]
• Summary: This meter measures the moisture content of
grains and seeds (such as soybeans) using direct spectral
absorption measurement. “This design is for the moisture
content of wheat, but the same instrument should be equally
suitable for any grain or seed having less than 20 percent
moisture content.”
Note: Development of meters based on this principle
began in about 1961. Address: Leader, Instrument Research
Lab., ARS, USDA, Beltsville, Maryland.
6262. Soybean Digest. 1964. Dr. [Hiroshi] Nakamura joins
Hohnen Oil Co., Ltd, in Tokyo. July. p. 26.
• Summary: Hiroshi Nakamura, who received his Ph.D. in
the department of agricultural economics at the University
of Illinois, Urbana, Illinois, in 1963, was made manager
of the Hohnen Oil Co., Ltd., Tokyo, effective April 1. Dr.
Nakamura is a former Hohnen employee.
“His thesis at the University of Illinois was entitled,
‘Structure of the Soybean Processing Industry in the United
States.’ It is expected that a bulletin reporting the results of
his thesis Work will be published by the Illinois Agricultural
Experiment Station.
After receipt of his doctorate, Dr. Nakamura completed a
research study at the University of Illinois in the department
of agricultural economics with Professors T.A. Hieronymus
and C.G. Judge, and published the results of the research in
AERR-67, ‘Inter- regional Analyses of the Soybean Sector.’
“During the early months of this year Dr. Nakamura was
engaged in University of Illinois research in Japan studying
the economic development of that country with Professors
T.A. Hieronymus and G.K. Brinegar.
“Dr. Nakamura’s responsibilities with Hohnen will
include handling foreign aspects of the company’s business,
and organizing research pertaining to marketing activities of
the company.
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“Hohnen has soybean processing plants at Shimizu,
Nishinomiya, and Sakaide, and an edible fats and oils plant
jointly with Unilever in Shimizu.”
A small photo shows Dr. Nakamura (left) standing with
M. Sugiyama Hohnen managing director.
6263. Soybean Digest. 1964. Treflan cleared by USDA for
use on all soybeans. July. p. 9.
• Summary: The USDA has “cleared the new weatherproof
weed control, Treflan, for use in soybeans grown for all
purposes. Previously, the herbicide was used only on
soybeans grown for seed.” In several years of intensive
research and field trials, “Treflan demonstrated a higher
degree of dependability than any previous preemergence
herbicide available for soybeans.” Reported to be
weatherproof, it “works whether it rains or not following
application. Heavy rains or shallow cultivation don’t affect
its weed control activity.”
6264. Soybean Digest. 1964. Johnson goes to Minnesota.
July. p. 12.
• Summary: “Herbert W. Johnson, Beltsville, Maryland,
has been named head of the department of agronomy and
plant genetics at the University of Minnesota, effective July
16. He has been in charge of soybean investigations for the
crops research division, Agricultural Research Service, U.S.
Department of Agriculture since 1953. Dr. Johnson succeeds
Will M. Myers, who was appointed dean of international
programs at the University of Minnesota.”
6265. Wai, Nganshou. 1964. Soybean cheese. Bulletin of the
Institute of Chemistry (Taiwan). Academia Sinica No. 9. p.
75-94. July. [5 ref. Eng]
• Summary: One of the best publications on fermented
tofu, this work was supported by a grant (FG-Ta-100) from
the USDA Agricultural Research Service. Contents: 1.
Introduction. 2. Experimental. Microbiological investigations
(using sufu made at 3 factories in Taipei, Taiwan. All three
used the same strain of Rhizopus chinensis). Many photos
(magnification to 70 x to 700 x) show Rhizopus chinensis
var. chungyuen, Mucor hiemalis and Mucor silvaticus.
Procedures and results. Analyses. 3. Discussion. Mucor is
the preferred mold. Summary of newly developed method.
Appendix: (1) History of tofu. History of sufu. The ancient
process for making fermented tofu. Salting. Table showing
five varieties of sufu and their nutritional composition.
“Soybean cheese (sufu) has been produced in China for
many centuries.” “Which kind of fungus is adaptable for
the preparation of sufu is one of the keystone problems in
studying this vegetable cheese.” The mycelial mat, grown
on the cubes of firm tofu, should ideally be white (or slightly
yellowish white), and “the mycelial mat should be dense and
tenacious so that a film will be formed on the surface of the
‘pehtze’ to serve as an envelope to protect the finished sufu

from distortion in its shape. (‘Pehtze’ means the bean curd
freshly grown with the fungus but not yet processed and aged
to become sufu)” (p. 75).
In Taipei, Taiwan, sufu is made in three factories; all
three used the same strain of fungi, which we will designate
as Rhizopus chinensis var. chungyuen. Sufu is also made at
home. “It is well recognized by Chinese housewives that
when soybean curd is covered with rice straw it will at last
become pehtze of sufu. This may be explained by the fact
that a kind of fungus naturally inhabiting on the rice straw
may have the chance to grow on bean curd under favorable
conditions.” Two strains of fungi were isolated from the
rice straw: Mucor heimalis and Mucor silvaticus. Many
photomicrographs of all three molds are shown. Kaoliang
wine is preferred is the typical solution of 12% NaCl and
10% ethanol (generally added as rice wine or distilled
liquor) (p. 76-83). “As to soybean cheese (sufu) it is not
known when it first started. The Food Encyclopedia, written
by Wang Su-Hsiung [pinyin: Wang Suxiong] (1861) of
the Ch’ing Dynasty [Qing / Manchu dynasty, 1644-1912]
describes [the food] as follows:” Hardened tofu is difficult to
digest and it is not good for children, old people or patients
[ill persons]. Sufu, which is prepared from tofu, is very good
for patients. “Therefore, we may presume to say that soybean
cheese has been put for sale [sold] long before the Ch’ing
Dynasty” (p. 92).
The five varieties shown in the table are: Rose sufu (to
which some rose essence is added), Fermented rice sufu (tsao
sufu, to which some pressed residue from rice wine {also
called “fermented rice mash”}, cloves and orange peels are
added), Red sufu (to which “red koji and soy mash” [red rice
koji and sake lees] are added; red koji is boiled rice grown
with Monascus anka [angkak]), and Kwantung Sufu [sic,
Kwangtung Sufu from Kwangtung province in southeast
China] (to which salt, red koji, red pepper and anise are
added), and Yunnan sufu.
Note 1. This is the earliest English-language document
seen (Feb. 2007) that uses the terms “rose sufu” “tsao
sufu” “fermented rice sufu” “red sufu” “Kwantung sufu”
“Kwangtung sufu” or “Yunnan sufu” to refer to different
types of fermented tofu. It is also the 2nd earliest Englishlanguage document seen (Feb. 2007) that contains the term
“fermented tofu.”
Note 2. This is the earliest English-language document
seen (Oct. 2011) that uses the word “pehtze” to refer to “bean
curd freshly overgrown with the fungus but not yet processed
and aged to become sufu.” Address: Inst. of Chemistry,
Academia Sinica, Taiwan.
6266. Chemical Week. 1964. Ahead: Synthetics for the
starving. New ways to turn inedible raw materials into
protein vie for domestic and world uses. 95(8):79-80, 82, 84,
86. Aug. 22.
• Summary: Contents: Introduction. Formulated products.
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Fiber route [spinning soy protein]. Other soy work. How
different protein sources rate (comparing the amino acid
content of an Ideal, fish, beef, skim milk, soybean, peanut,
cottonseed). Other soy work (ADM is working on an
inexpensive extruded soy ingredient) [later to be called
TVP]. (USDA’s Northern Regional Research Lab. has
conducted extensive research on “developing edible forms
of soybean protein, as have other food and agricultural
manufacturers”). Peanuts and cottonseed. ‘Inedible’ food
(slaughterhouse waste, trash fish and fish flour). Petroleum
upgrader (petroleum is the newest source of edible protein).
Synthetic diets.
A large photo at the top of the first page shows children
standing with empty bowls and cups. The caption: “Broad
research effort on new sources of protein promises new hope
for hungry children.”
Four photos one page 80 have these 4 captions:
“Abundant soybean crop, yields 90% protein powder, that
can be spun into fiber, for making simulated meat.” Of
course, no hungry person could afford such an expensive
result of food science wizardry and Robert Boyer’s U.S.
Patent 2,682,466.
6267. Pomeranz, Y.; Mamaril, F.P. 1964. Effect of
N-ethylmaleimide on the starch liquefying enzyme from soy
flour. Nature (London) 203(4947):863-64. Aug. 22. [12 ref]
• Summary: Most researchers believe that soy-bean seeds
are a good source of Beta-amylase, but the biological
function of soy-bean amylases is obscure since the beans
contain very little starch. Non-germinated soy beans appear
to contain a starch-liquefying enzyme, perhaps -amylase.
Based on these experiments (liquefaction of pre-gelatinized
waxy maize starch by soy flour extracts incubated with
various combinations of NEMI [the SH-blocking reagent
N-ethylmaleimide] for 1-4 hours) the authors conclude:
"With regard to the starch-liquefying enzyme in soy-beans
two possibilities seem to exist: (a) the starch-liquefying
enzyme has free–SH [sulphydryl] groups in the active centre;
(b) starch liquefaction by soy-flour extracts is the result of
an enzyme other than the -amylase type." Address: Crops
Research Div., Agricultural Research Service, Kansas State
Univ., Manhattan, Kansas.
6268. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Brazil’s soybean production down. 2(35):13.
Aug. 31.
• Summary: Around 90% of Brazil’s total production of
soybeans is grown in Rio Grande do Sul. The decline is
attributed to excessive rain, which delayed planting, followed
by dry weather. The Foreign Trade Department of the Bank
of Brazil (CACEX) is permitting exports of 28,200 tons of
soybean bran from Brazil.
6269. Abel, George H.; Erdman, Lewis W. 1964. Response

of Lee soybeans to different strains of Rhizobium japonicum.
Agronomy Journal 56(4):423-24. July/Aug. [2 ref]
Address: 1. Research Agronomist, Crops Research and
Soil and Water Conservation Research Divs., ARS, USDA,
Brawley, California; 2. Research Microbiologist, Beltsville,
Maryland.
6270. Parekh, H.V. 1964. Solvent extraction of vegetable
oils. 2nd ed. India: Indian Central Oilseeds Committee. [viii]
+ 237 p. Aug. Illust. No index. 29 cm. [250* ref]
• Summary: Contents: Foreword to the first edition.
Preface. 1. Review of different methods of production of
vegetable oils. 2. Solvent extraction of vegetable oils. 3.
Solvent extraction process and machinery. 4. Application of
solvent extraction process to various oilseeds: Introduction,
groundnut, cottonseed, soyabean, castor bean, flaxseed,
sesame, copra, mahua (from the tree Madhuca longifolia),
rice bran, okraseed [okra seed], gokhru (Xanthium
strumarium), pilu (Khakan) (Salvadora oleoides),
miscellaneous oilseeds (neem seed, kardi seed, niger seed,
maize germ, tobacco seed, tea seed, rubber seed, karanja
seed, kamala seed, tamarind seed, bhilawan seed, cashewnut
shell [cashew nut], guar seed, watermelon seed).
5. Solvents. 6. Economic aspects of the solvent
extraction process. 7. Review of solvent extraction industry
in India. 8. Application of solvent extraction process to
village ghani [traditionally powered by bullock]. 9. Recent
researches and lines of future development. Bibliography.
Appendices: I. List of manufacturers of solvent extraction
plants in India. II. Conditions of special license for solvent
extraction plant.
Various tables (p. 7) show that the groundnut is India’s
main source of oil and meal (meal domestically), followed
by rapeseed and mustard.
Chapter II explains (p. 11) that the soybean, with its
low oil content, was the main reason for the rise of solvent
extraction in Europe, then in the USA, and now in India.
For many years, until World War II, Germany was the world
leader in making solvent extraction equipment. Although
soybeans comprised a large proportion of the oil-bearing
material processed using solvent extraction, Europeans
developed methods for continuous solvent extraction of
almost all types of vegetable oils. “Fore-pressing with
continuous screw presses followed by solvent extraction of
the residue was frequently employed for materials having a
relatively high oil content.”
Although attempts at solvent extraction were made
as early as 1889 in the USA, “the successful operation of
European solvent extraction plants really began to attract the
serious attention of American processors from 1930. The first
successful commercial scale continuous plant was installed
in Chicago, Illinois, in 1934, a corn germ processing plant
in 1936 and a 400 tons per day soybean plant in 1937” (ref.
191).
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“Many of the early extractors employed were of German
design and some of them were actually imported from
Germany and put into operation under the supervision of
German technical personnel. The great majority of plants
installed [in the USA] between 1934 and 1946” were
continuous solvent plants for processing soybeans. Neither
batch nor semi-continuous solvent extraction plants ever
gained popularity in the USA (p. 12).
The USDA did research to develop a “Universal”
solvent extraction system that could be used directly on all
oil-bearing materials, including those with medium to high
oil content–without fore-pressing. In 1953 it demonstrated a
continuous semi-commercial scale pilot plant to the industry;
the process was known as “Filtration Extraction.” The USDA
licensed the process to several companies in the USA. It was
developed into “Filtrex” by Wüster and Sänger, into Rotocel
by the Blaw-Knox Co., and into “Filtration Extraction”
by Lukenweld Division of Luken Steel Co. The Filtration
Extraction is now working successfully as a commercial
process in Greenwood, Mississippi, on cottonseed and
soybeans.
Recently Rotocel plants, made by the Blaw-Knox Co.,
have become very popular in the USA. “During the period
1950 to 1955, 14 Rotocel plants having a total capacity of
approximately 2,300,000 short tons per year, were installed.
By the end of 1960, 29 Rotocel plants were in working order.
The largest Rotocel now working has a capacity of 1,800
short tons/day of soybeans. This is probably the world’s
largest solvent unit in operation” (p. 14). Address: B.Sc.
(Tech., Bombay), M.Ch.E. (USA). Bhavnagar Chemical
Works (1946) Ltd., P.O. Vartej (Saurashtra), India.
6271. Polansky, Marilyn M.; Murphy, E.W.; Toepfer, E.W.
1964. Components of vitamin B-6 in grains and cereal
products. J. of the Association of Official Agricultural
Chemists 47(4):750-53. Aug. [6 ref]
• Summary: The percentage of vitamin B-6 in the form of
pyridoxol, pyridoxal, and pyridoxamine in soy flour is 63,
25, and 12 respectively. Address: Human Nutrition Research
Div., ARS, USDA, Beltsville, Maryland.
6272. Smith, A.K. 1964. The Mount Fuji meeting. An
international symposium on oilseed protein foods. Soybean
Digest. Aug. p. 18-20.
• Summary: The symposium, sponsored by the International
Institute of Food Technology, was held on May 11-15
at the Mt. Fuji Hotel, Lake Yamanaka, Japan. “The 85
technologists participating in the program represented 20
countries and included 30 from Japan and 20 from the United
States. An additional 26 technical observers represented the
Japanese food industry.” “The Mount Fuji symposium was
a historic occasion for the advancement of oilseed protein
foods, being the first time an international conference was
devoted solely to this subject.”

“Dr. Y. Sakurai of Tokyo University and George F.
Stewart of the University of California, Davis, were cochairman for the meeting. Dr. T.M. Anson, assisted by others,
developed the program. Dr. Masahiro Nakano was chairman
of a committee to collect and display oilseed protein foods.”
“Soybeans, peanuts, cottonseed, sesame, and coconut
were the five oilseeds included in the program as sources of
food proteins. Because of their long history and extensive
use for food, soybeans were the topics of a major part of the
papers and discussion.”
“Among the newer developments in the Orient, K.S.
Lo of Hong Kong reported on his successful commercial
operation in the daily production of 24,000 cases of soybean
milk in his two plants. His milk is made from well-washed
and dehulled soybeans. It contains about 3% protein,
2-3% fat, and 5-7% carbohydrates, with added vitamins
and calcium. Mr. Lo’s methods for marketing soymilk are
unique; he is also a large dealer in bottled soft drinks, and he
markets soy milk as a soft drink. His milk competes with soft
drinks rather than with other forms of milk or other health
foods. Regardless of his method of marketing, he feels that
the product is serving an important nutritional function in the
Hong Kong area.” Note: Vitasoy is once again being fortified
with vitamins and calcium.
Dr. Tokuji Watanabe of the Food Research Institute
reported on new ways of making tofu, such as “packed or
bagged tofu” which is increasing in popularity. The soymilk
is coagulated with calcium sulfate inside a polyethylene
or vinylidene chloride plastic bag followed by heating in a
water bath. This new process saves time and labor. Several
plants are now producing 20,000 bags per day. Tofu is now
also being freshly prepared in the home from spray-dried soy
milk, coagulated with calcium. “More than 285,000 metric
tons of soybeans and 65,000 metric tons of soybean meal
are consumed annually for making fresh tofu in Japan, and
because of low cost and high food quality, its consumption is
said to be increasing.
Concerning miso, koji is now being made by a
continuous method in 20-inch deep metal trays. Miso soup
is now sold in a dried form. Shoyu production consumes
250,000 metric tons of soybeans of the equivalent as meal.
“The use of soy flour and grits in the United States for
edible purposes was estimated at 200 million pounds and in
England at 40 million pounds. The largest use of soy flour
in the United States was estimated at 50 million pounds for
bread and other baked products. In England, most soy flour is
the full fat, enzymatic active type and is used at about 0.75%
for improving color and flavor of baked goods.”
“While isolated soybean protein for industrial uses has
been produced since 1937, the production for food protein
dates only from 1959. The production of industrial protein is
carried on by two U.S. producers and annual production was
estimated to be in the range of 40-50 million pounds. Four
U.S. companies were reported to be producing or engaged
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in extensive research on isolated protein for food uses.
The newest to be manufactured is referred to as a protein
concentrate. It is prepared by washing soy flakes either with
80% alcohol or with water at the isoelectric point of the
protein (pH 4.5). The concentrates must contain 70% protein
whereas the isolate is 95% or more. The largest use of the
isolate and concentrate is in comminuted or ground meat
products, also referred to as sausage-type meats. Soy protein
concentrate can be legally used in sausage-type meats up to
3.5% of the finished product.” Address: Northern Regional
Research Lab., Peoria, Illinois.
6273. Seed World. 1964. Gleanings for growers: Wayne
soybean. 95(5):24-25. Sept. 11.
• Summary: Wayne, a new soybean variety, has been
developed by the USDA and scientists at six Midwestern
agricultural experiment stations including those in Indiana
(Purdue Univ.), Illinois, Missouri, Iowa, Nebraska, and
Kansas. In trials in Indiana it has outyielded Shelby by
an average of 12% and Clark 63 by an average of 10%.
Wayne is resistant to bacterial pustule and appears to show
field tolerance to Phytophthora root rot–both diseases.
“Foundation seed of Wayne is being produced this year
and will be released to certified soybean seed growers for
1965 production. Seed will be available to farmers for 1966
production.”
6274. News-Gazette (Champaign, Illinois). 1964. Dr.
Whiting, 79, dies Saturday. Sept. 19.
• Summary: Dr. Albert L. Whiting, age 79, residing at 715
Delaware in Urbana, soil research chemist and major partner
and general manager of the Urbana Laboratories, died at 9:05
a.m. Saturday (Sept. 19, 1964) in Carle Memorial Hospital.
He had entered the hospital about 3 hours earlier.
Mr. Whiting was born on 12 May 1885 in Stoughton,
Massachusetts, the son of Albert Hayden Whiting and Morria
Frances (Gould) Whiting. He married Lucille DuBois on 30
Dec. 1914 [in Hennepin, Illinois].
Whiting earned his B.S. degree in 1908 at Massachusetts
State College, his M.S. degree in 1910 at Rhode Island
State College, and his doctorate in 1912 at the University of
Illinois.
In 1913-16 he was an associate at the University of
Illinois Agricultural Experiment Station. In 1917 be became
an assistant professor at the University (UI) and assistant
chief of the station. In 1918 he advanced to associate
professor, and from 1919 to 1924 was professor-in-chief at
UI.
From 1924 to 1927 he was associate professor of
agricultural bacteriology at the University of Wisconsin.
In 1919 he established Urbana Laboratories [to make
and sell soil inoculants]. He was manager of the firm from
1927 until the time of his death.
He is survived by his wife and two daughters, Mrs.

Barbara Frison, Denver [sic, Englewood, Colorado], and
Mrs. Richard D. Colburn, Winnetka, Illinois.
A portrait photo shows Dr. Albert Lemuel Whiting in a
white lab coat and bow tie, wearing rimless glasses.
6275. Booth, A.N.; Robbins, D.J.; Ribelin, W.E.; DeEds,
F.; Smith, A.K.; Rackis, J.J. 1964. Prolonged pancreatic
hypertrophy and reversibility in rats fed raw soybean meal.
Proceedings of the Society for Experimental Biology and
Medicine 116(4):1067-69. Sept. [4 ref]
• Summary: “The pancreatic hypertrophy in rats ingesting
raw soybean meal for 38 days was reversed when the rats
were switched to the control diet for 154 days. Pancreatic
tissues, which had been hypertrophied for more than 6
months, showed no histopathological damage.” Address:
1,2,4. Western Regional Research Lab., Albany, California;
3&6 Northern Utilization Research & Development Div.,
ARS, USDA.
6276. Brand, B.G.; Schoen, H.O.; Gast, L.E.; Cowan,
J.C. 1964. Evaluation of fatty vinyl ether polymers and
styrenated polymers for metal coatings. J. of the American
Oil Chemists’ Society 41(9):597-99. Sept. [4 ref]
Address: 1-2. Battelle Memorial Inst., Columbus, Ohio; 3-4.
Northern Regional Research Lab. (NRRL), Peoria, Illinois.
6277. Friendly, Bob. 1964. Japanese lady pushes soy in
man’s world [Yoshiko Kojima]. Soybean Digest. Sept. p. 77.
From the New Orleans Times-Picayune.
• Summary: Pretty brunette Yoshiko Kojima, who is 5
feet tall when standing on her briefcase, is food promotion
director for the Japanese American Soybean Institute in
Tokyo. This institute is a venture of the USDA with the
American Soybean Association. On a business tour of
the USA, she says that Japan imports 1.2 million tons of
soybeans a year, 70% through the Port of New Orleans,
Louisiana. A photo shows Miss Kojima.
6278. McKinney, L.L. 1964. 1964 soybean research at the
Northern Regional Research Laboratory. Soybean Digest.
Sept. p. 34-39.
• Summary: Contents: Introduction. Disposition of the
crop. Edible use of soybean oil (The average consumption
of visible food fat is about 46 pounds per person per year.
“Except during the war years, this average has remained
constant for the past 20 to 25 years”). Shortening. Cooking
and salad oils. Export markets. Review of flavor problems.
Nonfood uses of soybean oil. Soybean meal. Food uses for
soybean protein (miso, tofu, shoyu. Hawkeye, Chippewa
and CNS-4 give the best quality and highest yields of tofu).
Summary.
A small portrait photo shows L.L. McKinney.
Figures show: (1) Disposition of the soybean crop
from 1954 to 1963. By far the largest use is for crushing,
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followed by exports, then seed, feed and loss. (2) Bar chart:
U.S. soybean oil exports for dollars and under government
programs, 1956 to 1964.
(3) Pie chart: Disposition of soybean oil from U.S. crush
for the crop year 1962-63: Cooking and salad oil 1.35 billion
lb. (26.0%). Shortening 1.22 billion lb. (23.5%). Exported
as oil 1.17 billion lb. (22.5%). Margarine 1.07 billion lb.
(20.6%). Nonfood use 10.38 billion lb. (7.4%).
(4) Graph: Per capita consumption of liquid edible oils
for the past 20 years (1944 to 1963). Liquid soybean oil
increased from 2 to 8 (million lb). Other vegetable oils were
approximately unchanged.
Tables show: (1) Increasing carryover of soybean oil
(million pounds): From 127 in 1954 to 900 in 1964. (2)
Importance of soybean oil in food products. It comprises
40% of all food fats and oils. It makes up 72% of the oil
used in making margarine, 60% of the oil used in salad and
cooking oils, and 48% of the oil used in making shortening.
(3) Liquid edible oil uses. (4) Source of U.S. cooking
and salad oils (million pounds; year ending Sept. 30, 1959
and 1963). Soybean: 681 increasing to 1,338.
(4) Vegetable oil market in Western Europe (1958 to
1966; Consumption, production and imports). (5) The fatty
acids of soybean oil showing approximate percentage of
fatty acids. (6) Pie chart: Disposition of U.S. soybean meal
forecast for the crop year 1963-64. Domestic feed use 8.9
million tons (59.3%). Exported as beans 4.5 million tons
(30.0%). Exported as meal 1.3 million tons (8.7%). Nonfeed
use 0.3 million tons (2.0%).
(6) Nonfood use of fats and oils (million pounds, 1954
and 1963). (7) Increasing export of soybean meal: From 0.6
million tons in 1959 to 1.3 million tons in 1963. Cottonseed
meal: 640 increasing to 750. Corn meal: 208 increasing to
220. Peanut meal: 40 increasing to 45. Other: 4 decreasing to
2. Address: Asst. Director, Northern Regional Research Lab.,
ARS, USDA, Peoria, Illinois.
6279. Mustakas, G.C.; Griffin, E.L., Jr.; Allen, L.E.;
Smith, O.B. 1964. Production and nutritional evaluation of
extrusion-cooked full-fat soybean flour. J. of the American
Oil Chemists’ Society 41(9):607-14. Sept. [14 ref]
• Summary: The abstract begins: “A processing method for
preparing full-fat soybean flours for human consumption
by a new extrusion cooking method was developed.” The
paper continues: “The extrusion equipment described in this
paper was used in 1961 to convert soybeans directly to fullfat meals for feed mixing. Swine feeding tests carried out
on these meals at Purdue University [Indiana] were reported
[Jimenez et al. 1961, in Feedstuffs 33(44):42] to give
comparable weight gains and feed conversion efficiencies of
regular defatted soybean meal with added fat.
“On the basis of the Purdue experiment, it was
conceived that it might be possible to apply the cookerextruder process to dehulled soybeans to produce an edible-

grade full-fat soybean product which could be ground to a
highly nutritious flour for human foods.”
“A collaborative project was therefore sponsored by
UNICEF, and undertaken by the Northern Utilization Res.
& Dev. Div., ARS [Agricultural Research Service], USDA
[NRRL], and the Wenger Mixer Manufacturing [Sabetha,
Kansas] to develop and evaluate and evaluate a simplified
extrusion cooking process for the production of full-fat
soybean flour for edible uses.” Contains an analysis of
12 soybean flours processed under different conditions.
“The United Nations Children’s Fund (UNICEF) has been
improving local diets in the developing countries, especially
of children and of pregnant and nursing mothers. Since
[cow’s] milk is a logical food for this group, UNICEF has
assisted in building and equipping over 200 milk-processing
plants in the developing countries to provide safe milk or
milk powder.”
“Asians have traditionally used soybean foods, generally
in a moist form. Some of these are: soy milk (a water extract
of the ground whole bean); tofu (a precipitated curd similar
to cottage cheese); and tempeh (a fermented product of the
decorticated bean). Because of their relatively short shelf life
they are usually made locally each day as a cottage or small
village industry.”
The product flavor was evaluated. “The prevention of
off-flavors and odors which result from fat deterioration is
of major importance.” Only one lot was stabilized with an
antioxidant. Accelerated stability tests were conducted on
two lots at 100ºF and 113ºF for 1-39 weeks. The highertemperature lot began to show evidence of rancidity by its
elevated peroxide value of 6.4 at the end of 15 weeks, and
this rancidity was strong at the end of 26 weeks when the
peroxide value reached 54. The fresh products had a desired
nutty flavor, and the strong beany-bitter flavor had been
removed.
“Proposed Clinical Testing. A 1,000-lb lot of the
milled soy flour has been forwarded to the P.N. Sarihusada
Co., Jogjakarta, Indonesia, where it will be formulated
and packaged for acceptability testing in the areas now
supplied by the plant with the dried water-extracted soya
milk formulation. Clinical and acceptability testing is being
done by the College of Medicine of the National Taiwan
University, Taipei, Taiwan. It is part of a large-scale clinical
test with infants up to 12 months of age to compare the
extruded soy flour formulated as a milk, with various other
soybean products.” Two illustrations show the extrusion
equipment, which was operated by LaVon Wenger.
Note: This is the earliest document seen (Dec. 1997)
that discusses extrusion cooking in connection with soybeans
for food uses. This appears to be the first production of fullfat soy flour (FFSF) by an extrusion cooker. Address: 1-2.
Northern Regional Research Lab., Peoria, Illinois; 3. Food
Conservation Div., UNICEF, United Nations, New York; 4.
Wenger Mixer Manufacturing, Kansas City, Missouri.
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6280. Soybean Digest. 1964. ASA’s honorary life
members–1964: Dr. Leonard F. Williams and Dr. Alvin John
Ohlrogge. Sept. p. 10.

of the physiological processes of the soybean as they relate
to mineral nutrition. He has been a member of the Purdue
University staff since 1937, and has been a professor of
agronomy since 1958. Photos show Williams and Ohlrogge.
6281. Wolf, W.J.; Sly, D.A.; Babcock, G.E. 1964.
Denaturation of soybean globulins by aqueous isopropanol.
Cereal Chemistry 41(5):328-39. Sept. [6 ref]
• Summary: “Soybean globulins were treated with aqueous
isopropanol, dried, and dialyzed against buffer at pH 7.6,
ionic strength 0.5, containing 0.01M mercaptoethanol.
Insolubility of the proteins in the buffer was used as a
criterion of denaturation.” Address: Northern Regional
Research Lab., Peoria, Illinois.

• Summary: Geneticist Leonard Williams has had a part in
the development of most of the newer Cornbelt varieties of
soybeans. He was primarily responsible for the Lincoln, the
first soybean variety to be developed and released by the
U.S. Regional Soybean Laboratory. At one time, Lincoln
was grown on 75% of the soybean acreage in Illinois, and
on a very substantial acreage in surrounding states. Williams
was also responsible for making the crosses that led to
such varieties as Clark, Shelby, Ford, Kent, and Chippewa.
Williams received his B.S., his M.S. and his Ph.D. degrees
all at the University of Illinois. He was on the staff of the
Univ. of Illinois from 1931 to 1936, and has been a research
agronomist at the U.S. Regional Soybean Laboratory from
1936 onwards. Note: In late 1951 he was transferred to
Columbia, Missouri.
Dr. A.J. Ohlrogge is a recognized authority on soybean
fertility. He has helped to bring about a better understanding

6282. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Thailand’s soybean production down.
2(40):14. Oct. 5.
• Summary: Unofficial estimates placed Thailand’s 1964
soybean crop at only about 990,000 bushels, harvested
from 63,000 acres, for a yield of 15.7 bu/acre. The decline
in plantings is attributed to unfavorable prices received
by farmers. Soybeans are widely consumed as a pulse in
Thailand. No soybeans are consumed in oil production; small
quantities of oil are imported annually for use as salad oil.
6283. Caviness, C.E.; Berger, G.A. 1964. Effects of selected
chemical defoliants and a desiccant on soybean plants.
Arkansas Farm Research 13(5):12. Sept/Oct.
• Summary: It has been estimated that as much as 60% of
the cotton acreage in Arkansas is defoliated with chemical
defoliants. Some of these chemicals drift to adjacent soybean
fields. Chemical desiccants may also be used extensively on
cotton if stripper harvesting proves feasible in Arkansas.
“Experiments were conducted at Fayetteville in 1962 to
evaluate the effects of two cotton defoliants and a desiccant
applied at different stages of growth on yield and other
characters of soybeans. Defoliants used were Shed-A-Leaf...
and DEF.” The desiccant was Dow General. The Hood
soybean variety was used. Address: 1. Assoc. Agronomist;
2. Graduate student. Both: Arkansas Agric. Exp. Station,
Fayetteville.
6284. Larsen, Marion R. 1964. The agricultural situation and
crop prospects in Communist China, 1964. USDA Economic
Research Service, Foreign Agricultural Economic Report
No. 20. iv + 10 p. Oct.
• Summary: The section on “Crop outlook” contains a
subsection titled “Soybeans” (p. 403) states: “Acreage
of soybeans in 1964 continued to expand, following a
substantial reduction in 1962... Yields are expected to
exceeded those in 1963, resulting in a larger total harvest. It
does not appear, however, that acreage and production will
equal that in 1957, although both appear to be the largest
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since about 1960, when it is believed the crop began to
decline.”
“Imports of food: Including shipments delivered in
1964, the communist regime has imported over 22 million
metric tons of grain [mostly wheat] since 1960 at an
estimated cost in excess of $1.5 billion... Various government
officials have indicated recently that it is now an economic
policy to continue to import the cheaper grains (wheat, corn,
barley, etc.) and export the higher priced rice and soybeans.
Most of the country’s exports of rice would go to softcurrency countries.
“Contracts with Canada and Argentina for grain
purchases extend into 1966, and negotiations with France
and Australia are expected to result in additional continued
imports.” Address: Agricultural Economist, Far East Branch,
Foreign Regional Analysis Div., USDA, Washington, DC.
6285. Lofgren, C.S.; Bartlett, F.J.; Stringer, C.E., Jr.; Banks,
W.A. 1964. Imported fire ant toxic bait studies: Further
tests with granulated mirex-soybean oil bait. J. of Economic
Entomology 57(5):695-98. Oct. [5 ref]
• Summary: This bait, which uses about 15% soybean oil
as a carrier for the insecticide, is effective in killing the
imported fire ant Solenopsis saevissima richteri, especially
in warm weather. Formulas, optimum application rates, and
time of application are given. Address: Plant Pest Control
Div., ARS, USDA, Gulfport, Mississippi.
6286. Mustakas, Gus C.; Mayberry, Dean H. 1964.
Simplifies full-fat soy flour process: USDA process
economically converts soybeans to palatable, nutritious food
with a good shelf-life. Food Engineering 36(10):52-53. Oct.
• Summary: In this continuous process, whole soybeans are
cracked, dehulled, flaked, the preconditioned at 212ºF to
18-21% moisture, run through a high-speed mixer, and then
an extruder where they are raised in 60-90 seconds to high
pressure by a screw working in a closed barrel. They are
extruded through ¼-inch die openings, cooled, dried, and
milled to flour. The temperature just before extrusion reaches
240 to 290ºF.
Soybean extrusion cooking is being studied by: (1)
USDA’s Northern Utilization Research Laboratory, Peoria,
Illinois; (2) Wenger Mixer Manufacturing, Kansas City,
Missouri. (3) United Nations Children’s Fund, United
Nations, New York.
“The full-fat soy flour process is a modification of the
Wenger system for the production of expanded dog food
pellets.”
A flow diagram shows continuous process pressure
cooking of soybeans. An illustration shows a cut-away
view of an extruder; the high- and low-pressure sections are
separated by airlocks. A graph shows the temperature vs.
time for the process; the maximum temperature ranges from
about 240-280ºF. Address: Northern Utilization Research

Lab., USDA, Peoria, Illinois.
6287. Soybean Digest. 1964. Soybean Council of America,
Inc.: Send top experts to conference in Tehran. Oct. p. 31-32.
• Summary: “The Soybean Council of America plans to
send three of America’s top vegetable oil research and
production men to Iran to work at the ‘shirt-sleeve’ level
with technicians from Middle Eastern and Asian countries
at a Council-sponsored Regional Oil Conference at Tehran,
Oct. 20-24.”
Representing the Council at the conference will be:
Dr. A.R. Baldwin, director of research of Cargill, Inc.,
Minneapolis, Minnesota; Dr. Karl F. Mattil, associate
director of research, Swift and Co., Chicago, Illinois; and Dr.
John C. Cowan, chief, oilseeds crops laboratory, Northern
Regional Research Laboratory, Agricultural Research
Service, USDA, Peoria, Illinois.
The conference will put primary emphasis on modern
methods of soybean oil extraction, refining, and processing.
It will also discuss technical modification of soybean oil for
use in vanaspati, margarine, shortening, cooking oil, salad oil
and dressings, mellorine, filled milk, and other potential uses
in the Middle East and Asia.
6288. Soybean Digest. 1964. New soybean variety for
Midwest looks promising. Oct. p. 29.
• Summary: “Wayne, a new soybean variety adapted to
south-central Illinois, has a promising future if it continues to
produce as well as it has during the past 6 years in extensive
tests in six midwestern states.
“The new variety should be generally available to
farmers in 1966.
“Early selection work for Wayne at the Illinois
Agricultural Experiment Station was aimed at pustule
resistance, plant vigor and lodging resistance. But on the
basis of performance at 20 locations, it compared favorably
with other adapted varieties in yield as well as maturity,
lodging resistance, seed quality and weight and percentage of
protein and oil in seed.
“In Illinois tests during the past 2 years, Wayne equaled
or outyielded both Shelby and Clark in all test locations
except one.”
6289. Soybean News (NSCIC). 1964. Howell new leader:
A.R.S. soybean investigations. 16(1):3. Oct.
• Summary: “Robert W. Howell, Urbana, Illinois, has
been named leader of soybean investigations for the Crops
Research Division, Agricultural Research Service, U.S.D.A.
He succeeds Herbert W. Johnson who accepted the position
of head of the department of Agronomy and Plant Genetics
at the University of Minnesota. Dr. Johnson was leader of
soybean investigations since 1953.
“Dr. Howell, a native of Mississippi, received his B.S.
degree in Botany from Mississippi College and his M.S. and
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overseas operations. 2(47):11. Nov. 23.
• Summary: Major changes are planned for the soybean
market development program in a move to consolidate
and strengthen overseas operations. Effective December
31, soybean promotion will be administered from a new
Washington, DC, headquarters, replacing that in Waterloo,
Iowa. The European headquarters in Rome will be closed,
along with all country offices except those in Spain, West
Germany, and Belgium–with the latter to handle promotion
in the Benelux countries, Denmark, France, Greece, Israel,
Norway, Portugal, Sweden, and the United Kingdom. A
South American office in Bogotá, Colombia, will direct
activities in Chile, Colombia, Ecuador, Peru, and Venezuela.
Ph.D. degrees in Plant Physiology from the University of
Wisconsin. He was employed as soybean plant physiologist
at the U.S. Regional Soybean Laboratory at Urbana,
Illinois, after graduation in 1952. He served as the only
U.S.D.A. soybean physiologist from 1952 until 1963 when
Dr. Ray Johnson was added to the staff. Dr. R.W. Rinne
was employed also at the Regional Laboratory in 1964.
Further expansion of soybean physiological investigations is
anticipated.
“Dr. Howell will remain at Urbana while expansion
of the physiology research centered there is continued. Dr.
Johnson was located at the U.S.D.A. station at Beltsville,
Maryland.
“There are 20 scientists located in 8 states engaged in
soybean production investigations in the U.S. Department
of Agriculture. This is an increase of 4 scientists since 1951
when the soybean crop was less than half the acreage and
value estimated for 1964.
“Soybean production research was stimulated by the
establishment of the U.S. Regional Soybean Laboratory
with headquarters at the University of Illinois in 1936. Early
U.S.D.A. research with soybeans, prior to 1900, was directed
toward improving the crop for forage. Emphasis now is on
improving seed yield and quality. The current ‘Investigations
Team’ include plant physiologists, plant breeders, geneticists,
pathologists and chemists.”
A portrait photo shows Dr. Robert Howell.
6290. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Japan now using U.S. soybeans in food.
2(46):7. Nov. 16.
• Summary: More than 10% of the nearly 49 million
bushels of U.S. soybeans exported to Japan during the 1963
marketing year went into the production of three staple
foods–shoyu, tofu, and miso. Until 6 years ago, Japan
imported no soybeans from the U.S. for food manufacture–
all U.S. imports were processed into oil and meal.
6291. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Soybean Council announces changed

6292. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. USDA promotes soy beverage, defatted grits
in test project. 2(48):10. Nov. 30.
• Summary: A pilot project to test the consumer acceptance
of U.S. defatted soy grits and soy beverage products will
get underway within the next 3 months with the distribution
of 7,500 tons to consumers in six foreign countries. Main
participants will be Brazil, Hong Kong, India, Korea, the
Philippines, and Taiwan.
6293. Kromer, George W. 1964. U.S. soybean processing
capacity continues to expand. Fats and Oils Situation (USDA
Economic Research Service). FOS-225. Nov. p. 48-50. [1
ref]
• Summary: “In recent years, the U.S. soybean processing
industry has expanded its plant capacity rapidly along with
the growth in soybean production. Since the 1951-52 season,
soybean processing capacity has almost doubled, rising
from about 310 million bushels that year to an estimated
585 million for 1964-65. However, the rate of expansion
has slowed some in recent years. (See cover chart). During
the same period, the number of mills processing soybeans
dropped sharply from 193 to 119 but the average mill size
increased.
“Processing capacity exceeds actual crushing volume
despite the sharp upward trend in soybean production and
the steady reduction in the number of mills. The excess
capacity results primarily from 2 factors: Building of larger
and more efficient mills, and enlargement of facilities of
active mills. These changes occurred as plants shifted
from older mechanical methods of crushing soybeans to
solvent processing. In addition, plants can now efficiently
process more than 1 type of oilseed and thereby have
greater operational versatility throughout the year. With the
construction of large solvent extraction mills and the advent
of the horizontally integrated processor (mixed feed-crushing
operation), processors’ margins were reduced progressively
from 35 cents per bushel in 1951-52 to only 6 cents for the
industry as a whole in 1963-64.
“Solvent extraction is the more efficient processing
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technique and now accounts for over 95 percent of all
soybeans processed in this country.
Unused processing capacity has averaged 20%. Address:
USDA, Washington, DC.
6294. Foreign Agriculture (USDA Foreign Agricultural
Service). 1964. Soybean Council takes part in Delhi oils
meeting. 2(49):8. Dec. 6.
• Summary: The U.S. has just agreed to supply India with
its first large shipment of soybean oil under Title I of P.L.
480. The 150 million pounds to be delivered during 1964-65
compare with a 5-year average of only 1.5 million pounds.
More than 200 Indian technicians working directly in the
vegetable oil refining and processing industries are expected
to attend the meeting, sponsored by the Soybean Council of
America, and FAS (USDA’s Foreign Agricultural Service)
as part of a continuing program to promote use of soybean
products in India. Most of the U.S. oil for shipment in 196465 will be manufactured into vanaspati, a dietary staple
among vegetarian Indians. Vanaspati production has been
hampered by shortages and peak prices for Indian peanut and
cottonseed oils–customarily used in vanaspati.
6295. Gunther, J.K. 1964. Re: Description and samples of
NV Protein and GPI Soy Albumen. Letter to Dr. W.J. Wolf,
Northern Utilization & Development Div., 1815 North
University St., Peoria, Illinois 61604, Dec. 28. 2 p. Typed,
with signature on letterhead.
• Summary: “We have your recent letter and are mailing
you today one pound samples of the NV Protein and Soy
Albumen. Note: NV stands for “Neutral Vegetable.”
“The enclosed bulletin on the NV Protein gives a typical
analysis, etc, but nothing is said about the process employed
in making it. This is more or less secret but we can tell you
that we extract the protein under mild pH and temperature
conditions from fat free flakes having about 65% protein
water solubility. After pH adjustment and heating to 180
Deg. F. (82ºC.) the solution is vacuum evaporated and then
spray dried. We believe that we have the highest solubility
and least flavor of the proteinates. The NV Protein is
currently priced at $0.70/lb., f.o.b. Galesburg, Illinois.
“The GPI Soy Albumen is an older product that is losing
out to our newer G-400 and D-100 products. We still have a
good volume on it however due to its relatively low cost of
$0.725/lb.
“The GPI Soy Albumen is an enzyme modified protein
product containing both high and low molecular weight
fractions. The pepsin acts in a carefully controlled sodium
chloride concentration which allows only slightly hydrolyzed
protein to dissolve along with proteoses, peptones, etc.”
“We are including with this letter a data sheet on the Soy
Albumen as well as a bulletin on its use.
“The ‘D’ series bulletin is to introduce these products
that are also pepsin modified soy proteins. They are highly

refined to a practically bland flavor and have the most
powerful whipping action. If you would like to include the
D-100 W.A. in your tests we would be glad to furnish the
sample.” Address: Gunther Products, Inc., 701 West Sixth
St., Galesburg, Illinois. Phone: 342-0119.
6296. Bernard, R.L. 1964. Hawkeye 63, Harosoy 63, and
Chippewa 64 soybeans. Crop Science 4(6):664. Nov/Dec. [7
ref]
• Summary: Gives details on the following soybean
varieties: Hawkeye (Reg. No. 40), Harosoy 63 (No. 41),
Chippewa 64 (No. 42). Address: Research Geneticist, Crops
Research Div., ARS, USDA, Urbana, Illinois.
6297. Hand, D.B.; Steinkraus, K.H.; VanBuren, J.P.; Hackler,
L.R.; Rawi, I. el; Pallesen, H.R. 1964. Pilot-plant studies on
soymilk. Food Technology 18(12):139-42. Dec. [7 ref]
• Summary: Contents: Summary. Introduction. Experimental
methods [cold-water grind]: Spray-dried water-extracted
soymilk, soymilk from [unsoaked] dehulled soybeans,
soymilk from soaked dehulled soybeans, spray-dried acid
curd, soymilk residue [okara]. Results and discussion:
Interrelation of soybean fractions, indices of quality in
relation to processing conditions, nutritional assessment,
studies on flavor.
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “soymilk residue” (or
“soy milk residue”) to refer to okara.
This investigation was made to develop improvements
in the process for making dried soymilk from whole
soybeans for use in developing countries, and especially in
the process used at the soymilk plant in Indonesia equipped
by UNICEF. The authors made a dry soymilk of excellent
quality directly from whole soybeans without including the
typical water-extraction step. The yield is higher and labor
costs are reduced. A homogenizer is added to the processing
line, but an evaporator and filter press are eliminated.
Figures show: (1) Flow sheet for water-extracted
soymilk. (2) Flow sheet for soymilk from dehulled whole
soybeans. (3) “Distribution of solids and protein as
percentages in fractions from soaked soybeans.” When
whole soybeans are soaked, 98.5% of the solids and 99.5%
of the protein remain in the soaked beans; the rest goes into
the soak water. When the soaked soybeans are ground and
filtered, 65% of the solids from the original dry soybeans
and 83% of the protein remains in the soymilk; 33.5% of the
solids and 16.5% of the protein goes into the residue [okara].
When the soymilk is made into tofu by cooking, precipitation
with 4% acetic acid, and pressing the curd, 49% of the solids
from the original soybeans and 74% of the protein remain in
the tofu; 16% of the solids and 9% of the protein go into the
whey.
(4) “Distribution of solids and protein as percentages
in fractions from dehulled soybeans.” When whole dry
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soybeans were steamed lightly, then dehulled, 10% of the
solids and 4% of the protein were lost in the hulls. When the
dehulled whole soybeans were soaked in 3 times their weight
of water, 10% of the solids in the original dry soybeans and
4.5% of the protein was lost in the soak water. This 80% of
the solids and 89.5% of the protein remained in the soaked
dehulled soybeans.
Tables show: (1) Composition of soymilk samples (%
of total). (2) Taste panel comparison of soymilk samples:
The water-extracted soymilk received the highest (i.e., best)
score for flavor (6.7) and consistency (8.1), followed by the
soymilk made from dehulled whole soybeans (6.1 and 6.8),
then the soymilk made from dehulled soaked whole soybeans
(5.2 and 5.8). The acid-precipitated curd received a very low
flavor score (1.8) and low consistency score (1.8) because of
its grittiness.
(3) Pilot plant equipment list: Names and sources of 17
pieces of equipment,
Note 2. This is the earliest document seen (Oct.
2003) with the word “soymilk” in the title from Cornell
University’s Department of Food Science and Technology,
Geneva, New York. This was the first group to consistently
spell “soymilk” as one word–the modern spelling. Address:
New York State Agric. Exp. Station, Cornell Univ., Dep. of
Food Science and Technology, Geneva, New York.
6298. Hinson, Kuell; Hartwig, E.E. 1964. Bragg and Hardee
soybeans. Crop Science 4(6):664. Nov/Dec. [2 ref]
• Summary: Gives details on the following soybean
varieties: Bragg (Reg. No. 43), Hardee (No. 44). Bragg was
released in 1963 in North Carolina, South Carolina, and
Georgia.
Note: Most of the soybeans that Hartwig released were
named after Civil War generals. Braxton Bragg (1817-1876)
was one of only 8 men who reached the rank of full general
in the Confederate army. Address: 1. Geneticist; 2. Research
Agronomist. Both: Crops Research Div., ARS, USDA,
Gainesville, Florida, and Stoneville, Mississippi.
6299. Matson, Arnold L. 1964. Some factors affecting the
yield response of soybeans to irrigation. Agronomy Journal
56(6):552-55. Nov/Dec. [17 ref]
• Summary: “The response of soybeans to irrigation has
often been disappointing to growers. Frequently they have
found that the increase in yield did not pay the cost of
irrigation. Seldom has the response from soybeans been as
great or as profitable as responses obtained from cotton or
corn.”
Ogden, Dorman, Clark soybean varieties were tested.
Address: Dep. of Field Crops, Missouri Agric. Exp. Station,
Columbia, Missouri.
6300. Prine, G.M.; West, S.H.; Hinson, K. 1964. Shattering,
moisture content and seed temperature of soybeans as

influenced by row direction. Agronomy Journal 56(6):59495. Nov/Dec.
• Summary: Seeds with the highest temperature and lowest
moisture content tended to shatter. Lee and Ogden soybean
varieties were tested. Address: 1. Asst. Agronomist, Florida
Agric. Exp. Station; 2. Plant physiologist; 3. Geneticist. Last
two: Crops Research Div., ARS, USDA, Gainesville, FL.
6301. Soybean Digest. 1964. Dimler named head of USDA’s
Northern Lab. Dec. p. 19.
• Summary: “Dr. Robert J. Dimler has been named director
of the U.S. Department of Agriculture’s Northern Laboratory
for research on uses of farm products.
He succeeds Dr. F.R. Senti, who was deputy
administrator.
“This is one of four divisions conducting USDA’s
agricultural utilization research. Studies at Peoria are
directed primarily toward industrial utilization of midwestern
crops: corn, wheat, sorghum, and other cereal grains;
soybeans, flaxseed, and other oilseeds; and new crops such
as crambe, an oilseed plant of the mustard family recently
introduced from the Mediterranean area.
“Dr. Dimler, with the Northern division for 23 years,
was chief of the cereal properties laboratory before he was
appointed division director. He is an author of more than 60
research papers published in scientific journals. Under his
direction USDA chemists have achieved breakthroughs in
basic research, such as studies on the properties of protein in
wheat gluten.
“Dr. Dimler was the leader of a wheat gluten research
team that in 1963 received the USDA Superior Service
Award. In 1962, he received the individual Superior Service
Award. He was a member of the dextran team that received
the Distinguished Service Award in 1955.”
A small portrait photo shows Dr. Robert L. Dimler.
6302. Van Buren, J.P.; Steinkraus, K.H.; Hackler, L.R.; Rawi,
I. el; Hand, D.B. 1964. Indices of protein quality in dried
soymilks: Heat effects on soymilk. J. of Agricultural and
Food Chemistry 12(6):524-28. Nov/Dec. [19 ref]
• Summary: “Soymilk powders were prepared by various
heating and drying procedures.” A study of protein damage
during the process was conducted. For example, overheating
increased the darkness of the product and decreased the
available lysine. Table 1, “Indices of adequacy of heat
treatment,” shows the percentages of soluble nitrogen and
residual trypsin inhibitor. Address: Cornell Univ., New
York State Agric. Exp. Station, Dep. of Food Science and
Technology, Geneva, New York.
6303. Williams, L.F.; Bernard, R.L. 1964. Clark 63 soybeans.
Crop Science 4(6):663. Nov/Dec. [2 ref]
• Summary: Reg. No. 39. Address: Research Agronomist and
Geneticist, Crops Research Div., ARS, USDA, Gainesville,
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Florida, and Stoneville, Mississippi, respectively.
6304. Woolley, Joseph T. 1964. Water relations of soybean
leaf hairs. Agronomy Journal 56(6):569-71. Nov/Dec. [4 ref]
• Summary: Most soybean plants have somewhat hairy
leaves, but the effect of such pubescence on the water
economy of the plant is unknown. On the Hawkeye soybean
variety, the epidermal hairs are about 1 mm long and 1 mm
apart, contributing perhaps 10% to the total leaf surface. In
wind tunnel experiments, the soybean leaf hairs slowed the
wind 0.50 mm from the leaf surface by as much as 40%.
When the hairs were filled with their natural liquid, they
contributed slightly to reducing water loss via cuticular
transpiration from the leaf, but when the hairs were empty
they decreased transpiration by 20%. Address: Research
Plant Physiologist, USDA.
6305. Hesseltine, C.W. 1964. Fungi and fermented foods
(Abstract). Abstracts of the 10th International Botanical
Congress. p. 55-56.
• Summary: “In the Western World, the least understood
field of industrial mycology is the nonalcoholic food
fermentations.” For the last 5 years, the author’s laboratory
has been investigating miso and tempeh. The 5 objectives
of the research are outlined. Address: Northern Regional
Research Lab., Peoria, Illinois.
6306. Smith, A.K.; Rackis, J.J.; McKinney, L.L.; Robbins,
D.J.; Booth, A.N. 1964. Growth and pancreatic hypertrophy
of rats fed commercial and laboratory soybean meals and
hulls. Feedstuffs 36(7):46-48. *
Address: Northern Regional Research Lab., Peoria, Illinois.
6307. Belden, Gail Chester; Congleton, W.L.; DeVoto, W.R.;
et al. 1964. The protein paradox: Malnutrition, protein-rich
foods, and the role of business. Management Reports, 38
Cummington St., Boston, MA 02215. ix + 145 p. No index.
Also published by Nimrod Press, Boston, in 1965. 28 cm.
[101 ref]
• Summary: Contents: Foreword by Nevin S. Scrimshaw,
Massachusetts Inst. of Technology (MIT). Preface (by the
10 authors, May 1964). I. The problem and the challenge:
Population and food supply, protein and nutrition, protein
quality, getting the protein into the diet, the need for action.
II. Pioneering commercial efforts–Approaches to product
development and marketing: 1. ProNutro in South Africa:
Incumbe–the initial product, development and testing
of ProNutro, commercial test marketing, first national
campaign, second national campaign, results of the national
campaigns. 2. Incaparina in Latin America: Development
of Incaparina, field trials, commercial policies on INCAP,
advertising policies. 3. Incaparina in El Salvador and
Nicaragua. 4. Incaparina in Guatemala. 5. Incaparina in
Mexico. 6. Incaparina: Early development, test marketing,

results of the first three months. 7. A protein-rich concentrate
for Africa: Product development, commercial introduction.
8. Other approaches: Nestle corn-soy weaning food in Brazil,
India [no soy], Senegal [no soy], Saridele [which means
“essence of the bean”; a soymilk] in Indonesia, started
in mid-1957. 9. Lessons from the case histories: Product
development, price, packaging, distribution, promotion,
grass roots facilities versus incremental expansion, results,
government and medical support.
III. A look at quality problems and processing
soybeans: Solvent extraction, water-extracted soy protein,
full-fat soy flour. Cottonseed: Expeller process, prepress solvent extraction. Peanuts. Fish: VioBin process
(p. 78), Chile process, Bureau of Commercial Fisheries.
Other protein sources: Protein isolates, protein from
petroleum, other oilseeds, other plants. Conclusion. Note:
The VioBin Corporation produces commercially a fish
protein concentrate or fish flour at plants in New Bedford,
Massachusetts; Monticello, Illinois; and Greenport, New
York. “Ezra Levin, president of VioBin, states that his
process can solve the malnutrition problem and that a
one-time $300 million investment could finance enough
permanent, self-sustaining facilities to overcome the world’s
animal protein deficit indefinitely.” He has written a paper
titled “The VioBin process for solvent extraction and
dehydration of wet-fat products” (Monticello, Illinois, Sept.
1963) (p. 78).
IV. Are potential protein resources available?: Animal
vs. vegetable protein. Oilseed resources. Marine resources.
Protein resources and individual countries. V. The role
of governments: United States government: Cooley
loans, guarantees, information, research, Food for Peace,
competition. Local governments.
VI. Commercial feasibility–attitudes and opinions:
How well is industry informed? What approaches are being
considered?: Commercial ventures, individual projects,
incremental basis, licensing arrangements, cooperative
efforts, government involvement. What are the bottlenecks?:
Finding the commercial market, distribution, changing food
habits, product development, motivation and personnel,
technical problems, risk and economic return. What are the
opportunities?: Profitability, future markets, public relations
value, local government relations, social responsibility. Lack
of consensus.
VII. Conclusions, reflections, and advice: Product
development, production, promotion, distribution, getting
started, words of caution. VIII. Bibliography. IX. Appendix.
Concerning Food for Peace (p. 102-04). “The Food for
Peace program was an outgrowth of Public Law 480, passed
in 1954. The original purpose of the law was to provide
the United States with a means of disposing of surplus
commodities by selling them for local currencies of needy
countries. Total exports under this law accounted for 28% of
total U.S. agricultural exports for the first nine years the law
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has been in operation.” These exports were composed of the
following: wheat and wheat flour (56%), fats and oils (16%),
cotton (13%), feed grains (5%), rice (4%), dairy products
(2%), and other commodities (4%). “In 1963 these exports
amounted to 34% (in dollars) of the total United States
economic assistance effort abroad.
“In administering Public Law 480 the various agencies
involved are governed by the provisions of the four sections:
Title I–sales for foreign currencies (63% of total shipments);
Title II–emergency relief and economic development (11%);
Title III–donations through voluntary agencies (25%); Title
IV–credit sales for dollars (1%).
“The Department of Agriculture administered the
program from 1954 until 1960, when President Kennedy
created the office of the Director of Food for Peace
program. This person reports directly to the President and
coordinates the efforts of the many governmental agencies
that are involved in the administration of Public Law 480.”
A diagram (p. 103) shows the Food for Peace operational
[organization] chart. Immediately below the Director of
Food for Peace are USDA, AID (Agency for International
Development), State Department, Treasury Department,
BOB [Bureau of the Budget, later Office of Management and
Budget], Defense USIA & OEP Commerce [OEP is Office
of Economic Programs within the Business and Defense
Services Administration].
“Much of the free food is distributed through voluntary
agencies (‘Volagencies’ on the chart). Such organizations as
CARE, the Church World Service, Catholic Relief Services,
the Jewish Joint Distribution Committee, and others have
many projects that are largely dependent on PL–480 for food
and seed. Shipping charges on these products are often paid
by AID. Within the recipient country, the local government
usually pays the distribution charges...”
“Perhaps the broadest Food for Peace activity is the
school lunch feeding program under which 40 million
children (as of August, 1963) receive daily lunches in many
countries. Another important use of this food is as wages
for community development projects; present Food for
Work projects in 22 countries employ an estimated 700,000
workers. In this manner, the food has been used to encourage
the building of schools in Bolivia, the planting of trees in
Tunisia, and the construction of a road in Iran.”
Note: This is the earliest document seen (Nov. 1999)
that mentions Nestle’s work with soy. Address: Boston,
Massachusetts.
6308. Bonner, James C. 1964. A history of Georgia
agriculture, 1732-1860. Athens, Georgia: University of
Georgia Press. viii + 242 p. See p. 25, 86, 102, 216. Index.
24 cm. [1 ref]
• Summary: Page 25: Between 1763 and 1773 the total value
of Georgia’s exports “increased almost fivefold, and the list
had expanded to include sago powder (a starch made from

sweet potatoes), beeswax, tallow, hemp. tobacco, salt beef
and pork.”
Page 86: “Another product from China made its
appearance in Georgia in 1856–the ‘Chinese prolific pea,’
having made its way to the South from the West Coast. It
was grown by many farmers in the vicinity of Augusta,
where Robert Nelson discovered that it was a member of the
bean family and reported that it was a poor substitute for the
native pea. Its soil-building properties being unrecognized at
the time, it ceased to attract attention until after the Civil War
when it again came into prominence as the ‘Southern Relief
Pea.’ Catalogues named it Soja hispida, and it became the
soy bean of a later era.”
Note: The Chinese prolific pea mentioned by Robert
Nelson in 1857 was actually not the soybean (Soja hispida).
Page 216 (endnote 94): “Soy beans were introduced into
the United States in 1804 but failed to become a permanent
crop. The Perry expedition in 1854 brought from Japan
two varieties of ‘soja beans’ and the name ‘Japan pea’ was
used to designate the new product. This article underwent
rediscovery about 1895 and came into prominence after
World War I. William J. Morse and J.L. Carter, Soybeans:
Culture and Varieties. U.S. Dept. of Agriculture, Bulletin No.
1520, 2; Yearbook of Agriculture (1937), I, 55.” Address:
Woman’s College of Georgia.
6309. Goldblith, Samuel A.; Joslyn, Mayard A. eds. 1964.
Milestones in nutrition. An anthology of food science. Vol. 2.
Westport, Connecticut: AVI Publishing Co. xv + 797 p. Illust.
Portraits. No index. 24 cm. [500+* ref]
• Summary: This collection of facsimile reprints of
historically important articles on the discovery of vitamins is
dedicated to Samuel Lepovsky. Much of the early research
on vitamins was done not at medical research centers as
might be supposed, but at agricultural colleges and their
experiment stations, such as those at the University of
Wisconsin, site of much pioneering work in the field of
vitamins.
Jack C. Drummond (of the Institute of Physiology,
University College, London) did much to clarify and unify
the system of vitamin nomenclature by suggesting that the
terminal “e” be dropped from the word “vitamine” and
by using simple alphabetical letter such as A, B, C, etc. in
place of the often cumbersome nomenclature such as “water
soluble B” or “fat soluble A.”
In 1929 Burr and Burr demonstrated that there must be
one or more essential fatty acids in the diet, but they did not
show which ones these were.
The late 1700s saw a revolution in the science of
chemistry that later revolutionized the science of nutrition.
Men like Henry Cavendish (1731-1810, noted for his
discovery of hydrogen or what he called “flammable air”),
Joseph Priestly (1733-1804, usually credited with the
discovery of oxygen), and Antoine Lavoisier (1743-1794; he
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recognized and named oxygen {1778}, hydrogen {1783},
abolished the phlogiston theory, wrote the first extensive list
of elements, and helped to reform chemical nomenclature);
they introduced careful measurement and unified the work
of their predecessors. Their research was essential to a
nutritional theory of metabolism.
Note; Phlogiston was a hypothetical substance once
believed to be present in all combustible materials and to be
released during burning / combustion.
In 1823 the French chemist Michel E. Chevreul (17861889) announced the chemical composition of fat. His work
with fatty acids led to early applications in the fields of art
and science.
Justus von Liebig (1803-1873) applied chemistry to
physiology. Liebig, like Lavoisier and Carl von Voit (18311908, a German physiologist and dietitian), was a major
figure in the field of nutrition.
The science of nutrition, formerly the property of
Europe (primarily England, Germany, and France), partially
passed to the United States in the early 1900s with the work
of Thomas B. Osborne and Lafayette B. Mendel (of Yale
University, Connecticut); they did extensive work isolating
proteins (incl. from the soybean), feeding these isolated food
substances to animals, and conducting nitrogen-balance
experiments.
One could say that the science of nutrition was first
centered in Italy, then England, then France (1700s), then
Germany (1800s). Famous early U.S. nutritionists (mainly
in the 20th century) were Chittenden, Mendel, Osborne,
Atwater, Sherman, McCullum, Steenbock, and Rose.
McCullum was a pupil of Mendel, and Steenbock a pupil of
McCullum.
Casimir Funk (1884-1967) was a Polish biochemist.
He is generally credited with the first formulation of the
concept of vitamins in 1912; he called them “vital amines” or
“vitamines.” His key 1912 paper in this field was titled “The
etiology of deficiency diseases.”
Note: Casimir Funk was not the discoverer of vitamins.
Many researchers went before him, including James Lind
(1716-1794; he was a pioneer of naval hygiene in the
Scottish and Royal navies. By conducting the first ever
clinical trial, he developed the theory that citrus fruits cured
scurvy) and Christiaan Eijkman (1858-1930; was a Dutch
physician and professor of physiology whose demonstration
that Beriberi is caused by poor diet led to the discovery of
vitamins. Together with Sir Frederick Hopkins, he received
the Nobel Prize for Physiology or Medicine).
Historically it was chiefly the researches in beriberi (by
Eijkman), and this discovery of vitamins, that put an end to
the former classical theory of nutrition.
In 1584 Ronsseus, a Dutch physician, was the first
to recommend oranges as the antiscorbutic for sailors.
Unfortunately, it was to be over 200 years before this
addition to the diet of sailors became mandatory. James

Lind’s monumental A Treatise of Scurvy was published
in 1753, based on one of the first modern nutritional
experiments. Yet it took another 50 years before his
recommendations were widely adopted.
Pages 541-42 contain short (one-third page each)
biographies and photos of Thomas B. Osborne, L.B. Mendel,
and William C. Rose. Both parts of the classic 1911 work.
“Feeding experiments with isolated food substances,”
by Osborne and Mendel, are reprinted on pages 559 to
698. Address: 1. Dep. of Nutrition & Food Science, MIT,
Cambridge 39, Massachusetts; 2. Dep. of Nutritional
Sciences, Univ. of California, Berkeley, CA.
6310. Schwarz, Richard William. 1964. John Harvey
Kellogg: American Health Reformer. PhD thesis in modern
history, University of Michigan. vi + 504 p. 23 cm. [234 +
1,308 footnotes]
• Summary: This is one of the finest examples of recent
Adventist scholarship. John Harvey Kellogg was born on
26 Feb. 1852 in rural Tyrone Township, Livingston County,
Michigan. His parents were John Preston Kellogg and
Ann Stanley, his second wife. His birth was spaced almost
midway between those of his seven half- and eight full
brothers and sisters. Contents: Preface. 1. The making of
a health reformer. 2. “What manner of man.” 3. Biologic
Living: The Kellogg “Gospel of Health.” 4. Kellogg and the
Battle Creek Sanitarium. 5. Lecturer, author, publisher. 6.
Surgeon and inventor. 7. His brother’s keeper. 8. Kellogg’s
break with the Adventist church. 9. Food manufacturer
and eugenist. 10. Concluding years. Bibliography: Primary
sources (Manuscript collections, books by John Harvey
Kellogg, articles by John Harvey Kellogg, newspapers and
periodicals, official reports and records, interviews, other
primary sources, secondary sources).
Concerning the invention of peanut butter: (p. 28384): “Another important item in the modern American diet
first introduced by Dr. Kellogg was peanut butter. Shortly
after 1890, John Harvey had a quantity of roasted peanuts
ground up into a paste for use by patients who had difficulty
in masticating nuts well enough to digest them properly.
Later the doctor decided that roasting caused the fat content
of the nuts to begin to decompose and that this irritated the
digestive organs. From that time forward Sanitarium peanut
butter was made from nuts which had been steam-cooked
rather than roasted. Kellogg devised a variety of other nut
butters which he claimed were ‘sweeter, more palatable, and
more digestible’ than regular butter. He directed that these
nut butters be used as shortening in the preparation of all
baked goods produced at the Sanitarium. John Harvey made
no attempt to control through patents the production of either
peanut butter or any of his other nut butters. He announced
that he believed that these were products that ‘the world
ought to have; let everybody that wants it have it, and make
the best use of it.’” Address: Univ. of Michigan.
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• Summary: Dr. Allan K. Smith, pioneer
and international authority in research on
uses for soybean protein, retired Dec. 1.
He had been with the U.S. Department
of Agriculture’s Northern Utilization
Research Laboratory, Peoria, Illinois,
since 1942. In 1932, he began studying
soybean protein at the Institute of Paper
Chemistry, an industrially financed
laboratory at Appleton, Wisconsin, and
continued this research from 1936 to
1942 at USDA’s soybean laboratory,

6311. Soybeans pass wheat to become the 3rd most
important U.S. farm crop, behind only cotton (#2) and corn
(#1) in value (Important event). 1964.
• Summary: George W. Kromer (USDA). 1965. Soybean
Digest. June. Cover story.
6312. Black, L.T.; Mustakas, G.C. 1965. Gaschromatographic determination of residual hexane in hexaneextracted soybean flakes. J. of the American Oil Chemists’
Society 42(1):62-64. Jan. [8 ref]
• Summary: The residual hexane is extracted with pure
iso-octane and the quality determined by gas-liquid
chromatography (3 columns with varied efficiencies give
maximum speed and accuracy). An attenuator was used to
amplify the low-signal output. Address: Northern Regional
Research Lab., Peoria, Illinois.
6313. Moser, Helen A.; Evans, C.D.; Cowan, J.C.; Kwolek,
W.F. 1965. A light test to measure stability of edible oils. J.
of the American Oil Chemists’ Society 42(1):30-33. Jan. [28
ref]
• Summary: A fluorescent light test, if it were as accurate
as the taste panels used up to this time, would be much
quicker and easier. Yet the deleterious effect of light on
the flavor stability of edible oils is well known. And the
light might need to be calibrated for each oil measured.
This investigation found advantages of the light test over
current procedures, “because of the short time required for
completion, the reduction of variation by a controlled light
source, reproducibility of results and its adaptability to
related food products.” Address: Northern Regional Research
Lab., Peoria, Illinois.
6314. Roberts, R.C.; Briggs, D.R. 1965. Isolation and
characterization of the 7S component of soybean globulins.
Cereal Chemistry 42(1):71-85. Jan. [28 ref]
• Summary: “A method is described for isolating a portion
of the 7S fraction of the acid-precipitable soybean proteins,
the globulins, as an approximately 90% ultra-centrifugally
pure preparation, Evidence is given that the 7S component,
so isolated, is representative of the whole 7S fraction of the
acid-precipitable protein.”
The globulin fraction of soybean protein contains four
components resolvable in an ultracentrifuge. This fraction
has been called glycinin, soybean casein, or the acidprecipitable protein. Address: Minnesota Agric. Exp. Station.
6315. Scott, W.O. 1965. How to grow 50 bushels of soybeans
[per acre] in Illinois. Soybean News (NSCIC) 16(2):3-4. Jan.
Address: Prof. of Crops Extension, Univ. of Illinois.
6316. Soybean Digest. 1965. Protein authority retires [A.K.
Smith]. Jan. p. 16.

Urbana, Illinois.
“His basic studies on isolating the protein of soybean
meal were the first published that provided basic information
on solubility, precipitation, and adhesive properties. These
publications enabled other scientists to isolate the protein
and study it further and laid the groundwork for industrial
processes.
“The most recent development under Dr. Smith’s
leadership is the increased use of U.S. soybeans in traditional
Oriental foods such as shoyu (soy sauce) and tofu (gelatinlike food used in soup or for frying). This research at the
Northern laboratory and in Japan, under Public Law 480,
shows promise for finding high-protein foods to supplement
diets in countries where meat, eggs, and other sources of
protein are in limited supply.
“Dr. Smith’s work has taken him all over the world:
Japan, China, and Korea–1948; England, Italy, India, and
Japan–1962; and Japan–1957, 1961, and 1964.
“Earlier, Dr. Smith led research on separating sugars
and other non-protein components from soybean protein
by a process of washing soybean meal with alcohol. A food
product of this research, called ‘gelsoy,’ is manufactured and
used in Japan today. Soy protein, used in meat products in
this country, is an outgrowth of the alcohol-washing studies.
“Dr. Smith’s studies at Appleton were among the first on
using soybean protein as paper sizing and coating adhesive.
Most paper-coating adhesives now contain soy protein.
“In 1963, the Northern laboratory chemist was elected
to honorary life membership in the American Soybean
Association. He received USDA’s Superior Service Award in
1957.
“Dr. Smith is a member of the American Association
of Cereal Chemists (AACC) and chairman of its soybean
activities committee. This committee is providing a forum in
the cereal chemists’ organization for chemists who study the
proteins of oilseeds such as soybeans. He will keynote the
soybean session at the AACC golden anniversary meeting in
Kansas City next spring.
“Dr. Smith expects to continue writing, editing, and
consulting in his field. He and Mrs. Smith have moved to 6
Japonica Drive, Pass Christian, Mississippi.”
A small portrait photo shows Dr. A.K. Smith.
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6317. Steinkraus, K.H.; Van Buren, J.P.; Hackler, L.R.;
Hand, D.B. 1965. A pilot-plant process for the production of
dehydrated tempeh. Food Technology 19(1):63-68. Jan. [13
ref]
• Summary: The pilot plant produced 54.5 kg/day of
fresh tempeh or 27 kg/day of dry tempeh, using 1 man 8
hours a day and the equipment described. Step-dehulling,
precooking, inoculation with Rhizopus oligosporus,
fermentation and dehydration are described with research
results. Chemical composition of tempeh is given.
Modifications for use at village level are given. Address:
Dep. of Food Science and Technology, New York State
Agric. Exp. Station, Cornell Univ., Geneva, New York
14456.
6318. Strayer, George M. 1965. Editor’s desk: Will be
enough acreage. Soybean Digest. Jan. p. 4.
• Summary: “The support price level for 1965-crop soybeans
has now been determined. Details are carried elsewhere in
this issue, but basically the program is the same as last year–
$2.25 per bushel to the farmer.
“In spite of pressures from various sources, this is an
extremely wise move on the part of USDA officials and
they are to be commended for it. The survey made among
ASA crop reporters showed that with no change in support
level we would get in 1965 a minimum of 2 million acres
more soybeans. The USDA release mentions 3 million acres
increase. Given anything like normal yields this will be all
we can possibly sell at home, sell abroad, and safely place
into carryover stocks.
“We must continue to increase soybean production
rapidly enough to meet the rising demands of the markets.
This has been an increase of about 40 million bushels per
year in the past decade. We must keep soybean prices where
they are profitable to the farmer, and where the buyer will
continue their use, Prices in 1963 got too high–and We lost
markets. Recent prices have had more justification, for oil
prices have been far more favorable and meal has not had to
carry a disproportionate share of the load.”
A small portrait photo shows George Strayer.
6319. Wolf, Walter J. 1965. Chemistry of soybean proteins.
Paper presented at National Dairy Products Corp., Glenview,
Illinois. 17 p. Feb. 4. Typed, without signature (carbon copy).
• Summary: This lecture is a “broad review of current
knowledge with emphasis on chemical properties which may
be important in food properties of soy proteins.” It included
20 slides, each described briefly in a “List of slides” at the
end of the paper.
Correspondence in connection with this lecture shows:
(1) That Dr. Wolf and Dr. H.L. Wang of the NRRL were
each invited by Dr. Hugh Mottern (Manager, Long Range
Planning) to present papers on Feb. 4; expenses will be paid

by NDPC–which appears to be related to Kraft Foods. The
title of Dr. Wang’s talk will be “Fermented Soybean Foods”
and she will discuss primarily [fermented] soybean cheese,
tempeh, and miso. Initially Mottern asked Dr. Wolf to give a
seminar on full-fat soy flour, but that was later broadened to
soy proteins. NDPC is currently having a series of seminars
on soybeans and soybean products (8, 11, and 18 Jan. 1965;
1 Feb. 1965). Address: Northern Regional Research Lab.,
Peoria, Illinois.
6320. Mottern, H.H. 1965. Re: Thanks for presenting
interesting seminar on soybeans at NDPC. Letter to Dr. W.J.
Wolf and Dr. H.L. Wang of NRRL, Peoria, Illinois, Feb. 26.
1 p. Typed, with signature on letterhead.
• Summary: The presentations on the “Chemistry of soybean
proteins” and “Fermented Soybean Foods” stimulated a
lot of interest and discussion and have “catalyzed thought
in the direction of more extended use of soybean meal.
Such cooperation helps to extend the purpose for which the
regional laboratories were established, the greater utilization
of agricultural products.”
A copy of the letter was sent to Dr. Robert Dimler of
NRRL. Note: NDPC appears to be related to Kraft Foods.
Address: National Dairy Products Corp., Research and
Development Div., Glenview, Illinois 60025. Phone: 7248000.
6321. Eden, W.G.; Arthur, B.W. 1965. Translocation of DDT
and Heptachlor in soybeans. J. of Economic Entomology
58(1):161-62. Feb. [6 ref]
Address: Auburn Univ. Agric. Exp. Station, Auburn,
Alabama.
6322. Nakamura, Hiroshi; Hieronymus, Thomas A. 1965.
Structure of the soybean processing industry. Illinois
Agricultural Experiment Station, Bulletin No. 706. 84 p. Feb.
[36 ref]
• Summary: An outstanding history and analysis of the U.S.
soybean crushing industry.
Contents: Introduction. Growth and development of
the soybean industry [excellent history]: Pioneering period
(starting in 1911 with Herman Meyer in Seattle, and with
Staley in 1922 in Decatur, Illinois), tariff problem (in June
1930 the Smoot-Hawley Tariff was passed giving high
tariff protection to U.S. soybeans, soybean oil, and soybean
meal), rapid growth (starting in 1935), postwar period (“In
1948 there were 185 [crushing] plants with a capacity of
about 200 million bushels.” During the 1950s, the soybean
crush increased by more than 50%), expanding markets
for soybean products (“Soybeans produce nearly twice as
much meal per pound of oil as cottonseed and safflower,
and about three times as much as peanuts,...”) (utilization of
soybean oil, nonfood uses–as in soap and paint, food uses–
especially soybean oil, exports–especially soy oil to Europe,
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utilization of soybean meal–as feed for livestock and poultry,
technological development), expanding soybean production
(total acreage, geographical distribution of soybean acreage,
development of soybean varieties, yields and production,
government farm programs affecting soybean production),
location of soybean processing plants (U.S. Census of
Manufacturers 1939, 1951-1952 industry survey, 1954
situation, 1957-58 situation), capacity and mill operations.
Cost analysis of soybean processing: Yields and
processing costs by types of operation (processing costs of
different types of operation, economic advantage of solvent
extraction, economies of scale in the soybean processing
industry, changes in levels of processing costs, processing
costs and revenue, effects of economies of scale).
Analysis of processing margins: Processing margins for
the industry and individual mills (definition of processing
margins, annual variations in processing margins, seasonal
variations in processing margins, determination of processing
margins for individual mills), processing margins and net
returns (importance of operational factors, profitability of
processing operations by area).
Locational analysis of soybean processing: Economics
of plant location (processing of soybeans in transit, effect of
transit on soybean processors, location of soybean processing
plants {Decatur, Illinois; New Orleans, Louisiana}),
transportation by barge and truck (competition among
railroads, barge, and truck), effects of pricing system in the
industry (pricing of soybean products), competitive position
of processing plants by area.
Causes and effects of business integration in the
industry: Types of integration, causes of integration (vertical
integration in meal, vertical integration in oil, vertical
integration in soybean acquisition, horizontal integration in
processing operations, processing of other oilseeds), effects
of integration.
Summary and probable trends.
Tables: (1) Quantity of soybean processed by method
of extraction, annual 1936-49, 1951, 1952, 1956, and 1957,
year beginning October. (2) Changes in harvested acreages
of soybeans and other selected crops [corn, cotton, hay, oats,
wheat], Corn Belt, South, and total U.S., selected years,
1949-1960. (3) Geographical distribution of U.S. soybean
processing plants, 1950-61. (4) Estimated processing
capacity and quantities of soybeans processed in five major
soybean states, and all others, 1951-52, 1957-58, 1960-61.
(5) Yields of oil and meal by method of processing, and
combined value from a bushel of soybeans, 1947-52.
(6) Price ratio of soybean oil to meal, averages 1931-35,
1936-40, 1941-45, and annual 1946-60 crop years (the ratio
peaked at 6.54 in 1946-47). (7) Processing costs per bushel
of soybeans by type of operation, 1951-52 and 1952-53.
(8) Operating margins according to type and size of mills.
Solvent, expeller and screw press, hydraulic. Large, medium,
small. (9) Distribution of processing costs, solvent oil mills

by size of mill, 1952-53 season. (10) Changes in levels of
processing costs per bushel of soybeans (300 tons per day
solvent plant).
(11) Calculated costs and returns of solvent soybean
oil mills by size of mill, 1951-54 average. For 11 mill sizes
(in thousands of bushels per year annual capacity) gives:
Investment per bushel, total cost per bushel, gross revenue
per bushel, net revenue (profit) per bushel, return per dollar
of investment (the bigger the mill, the higher the return per
dollar). A mill with annual capacity of 11 million bushels
per year returns 13.2% per dollar invested. (12) Price spread
between the value of products per bushel of soybeans
crushed and farm price of soybeans, 1947-61. (13) Average
processing margins in the soybean industry, monthly and
season average, 1951-60, cents per bushel of soybeans
processed. Highest in Sept., lowest in May. Ten year average
35.5 cents. (14) Yields [in pounds] of oil and meal per short
ton [2,000 lb] of soybeans processed, specified states and
U.S. average, 1959-61 crop years. Also gives average yields
of oil and meal per bushel, 1959-61 average for each of the
10 states + other states. (15) Average processing margins for
Illinois processors, monthly and season average, 1951-60,
cents per bushel of soybeans processed.
(16) Transportation costs in cents per bushel of soybeans
under nontransit, as compared to the cost of transporting
equivalent quantities of oil and meal under transit from
Decatur, Illinois, to specified markets, 1946 and 1962.
The markets are Boston (Massachusetts), New York City,
Baltimore (Maryland), New Orleans (Louisiana), Los
Angeles (California), Seattle (Washington). (17) Average
price of soybean meal at specified markets, dollars per short
ton, bulk, 1956-60. (18) Farm prices of soybeans in specified
states, 1956-60 crop years, dollars per bushel. (19) Soybean
processing margins in specific states, 1956-60, cents per
bushel of soybeans processed. (20) Average freight rates
paid on soybean meal in state-to-state movement by Class
I railroads in 1960, dollars per sort ton, bulk carload. Gives
many states of origin and destination.
(21) Average freight rates paid on soybean oil in stateto-state movement by Class I railroads in 1960, dollars
per sort ton, bulk carload. Gives many states of origin and
destination. (22) Average freight rates paid on soybeans
in state-to-state movement by Class I railroads in 1960,
dollars per sort ton, bulk carload. Gives many states of
origin and destination. (23) Integrated operations at soybean
processing plants by state, 1950 and 1960. (24) Share of total
shipments accounted for by largest companies in the soybean
processing industry, 1958 and 1947.
Graphs: (1, p. 31) Processing costs of solvent extraction
plants by size in 1952-53. The larger the plant capacity, the
lower the processing cost in cents per bushel. The plant
capacity should be greater than 1.5 million bushels. The
maximum plant capacity shown is 11 million bushels per
year. (2, p. 37) Processing costs and return per dollar of
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investment for solvent extraction plants, by size in 1952-53.
In 1939, according to the U.S. Census of Manufacturers,
some 47 soybean processing plants were operating in the
USA as follows: Illinois 14, Ohio 7, Iowa 6, and 20 in other
states. By 1942 this number had increased to 79, with a
total capacity of 106 million bushels, 71% of which was in
the four largest soybean producing states of Illinois, Iowa,
Indiana, and Ohio. By 1944 this number had increased to
137 plants, with a total processing capacity of 172 million
bushels, of which 81% was in the four states mentioned.
In 1950 there were 251 plants crushing soybeans either
exclusively or as part of their operations. Of this total
number, 139 plants crushed only soybeans, and these plants
were highly concentrated in the four states mentioned. In the
early 1950s the total number of U.S. soybean plants began a
long and fairly rapid decline (p. 15).
In the case of cooperative processing plants, during
and immediately after World War II, forward integration by
cooperative country elevators was motivated primarily by
the desire on the part of farmers to obtain soybean meal from
their soybeans at a time of shortage of high protein livestock
feeds (p. 77). Address: Dep. of Agricultural Economics,
Univ. of Illinois.
6323. Soybean Digest. 1965. Dr. Leonard Williams killed in
accident. Feb. p. 31.
• Summary: Dr. Leonard F. Williams, research agronomist
at the U.S. Regional Soybean Laboratory, Columbia,
Missouri, was killed instantly in a car-truck collision near
Sikeston, Missouri, Jan. 13. Dr. Williams participated in the
development of most of the newer soybean varieties in the
Cornbelt. “He was primarily responsible for the Lincoln,
first of the soybean varieties to be developed and released by
the U.S. Regional Soybean Laboratory in cooperation with
the state agricultural experiment station.” A brief biography
follows. A photo shows Leonard Williams.
6324. Soybean Digest. 1965. Sale of soybeans to Russia.
Feb. p. 12.
• Summary: “The government on Jan. 26 approved an
$11-million sale of soybeans to the Soviet Union. The license
to sell the soybeans–about 3,500,000 bushels–was issued by
the U.S. Department of Commerce to the Continental Grain
Co., New York. Continental said it was selling 90,000 tons of
soybeans to Russia, deliveries to begin shortly, for payment
in cash. Officials described the transaction as strictly a
commercial deal. There is no surplus in government stocks.
“For the second consecutive year oilseeds and oilseed
products returned more dollars to the United States than
any other group of agricultural products in the 1963-64
marketing year that ended last October, USDA reports. Total
value of these exports in 1964-65 is expected to reach $1
billion, involving record movement of soybeans, soybean oil
and meal, and cottonseed oil, USDA says.”

6325. Soybean Digest. 1965. Corn and soybeans in North
Carolina future. Feb. p. 21.
• Summary: “A large part of the future of North Carolina
agriculture lies with corn and soybeans, a Wilson, N.C., grain
merchant says. He is Raeford Flowers, branch manager for
Cargill, Inc., one of the world’s largest grain companies.
“Mr. Flowers, pointing to steadily increasing yields and
production in the two crops, said that, as tobacco acreage
allotments are cut back (there was a 10% cut in the 1964
crop), more and more North Carolina farmers will ‘realize
the opportunity offered by corn and soybeans for replacing
this lost income.’
“He said U.S. Agriculture Department figures bear out
what he called a ‘continuing agricultural revolution in the
state–particularly in the Coastal Plain.’
“The state’s growth in soybeans has been spectacular,
Mr. Flowers said. He noted that the North Carolina average
yield of 26 bushels an acre is more than 3 bushels over
the national average and well above four major soybean
producing states of the mid-west–Ohio, Minnesota, Missouri
and Kansas.
“’Of course, weather conditions have been very
favorable this past year, but that fact certainly doesn’t have
anything to do with the continued growth in these crops over
the past 6 or 7 years, because they weren’t all good years,’ he
said.”
6326. Strayer, George M. 1965. Editor’s desk: Need more
men like Williams. Soybean Digest. Feb. p. 4.
• Summary: “The untimely death of Leonard Williams, in
charge of the soybean breeding work at the Missouri station,
in an automobile accident recently is to be greatly regretted.
He had contributed much to the development of better
soybean varieties in the United States. While at Illinois, and
after his transfer to Missouri, he was regarded as one of the
best soybean geneticists in the nation. To his family goes our
sympathy in their bereavement.
“And his death brings into focus a major problem.
In terms of today’s soybean crop, the supply of qualified
and expert soybean geneticists and breeders is grossly
inadequate. There was a generation of these men–most of
whom entered the picture when the U.S. Soybean Laboratory
was first established to centralize the soybean breeding
work. We were then growing less than 100 million bushels
of soybeans. Now we grow 700 million bushels. But we
have very few additional men working in this field. We need
another generation of these men. They are badly needed.”
A small portrait photo shows George Strayer.
6327. U.S. Agricultural Research Service Northern
Utilization Research and Development Div. 1965.
Chemically modified oil products and industrial uses: A list
of publications and patents for 1964. USDA Agricultural
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Research Service ARS-71-27-3. 3 p. Feb. [19 ref]
Address: Northern Utilization Research and
Development Div., Peoria, Illinois.
6328. Journal Star (Peoria, Illinois). 1965. Lab here
stabilizes soybean oil taste. March 1. p. A-5.
• Summary: Scientists at the “Northern Utilization
Research Laboratory” have discovered a way to make
soybean oil more palatable. The process, which is still
at the laboratory stage–not yet ready for industrial
processing. Dr. J.C. Cowan, who is in charge of the
program, says that two new laboratory methods have
been developed for reacting the oil, or mixtures of
its component fatty acids, with hydrogen gas; this
forestalls the oxidation of linolenic acid, which
produces the bad flavor in the oil.
“The conversion of linolenic acid to more stable
fatty acids is accomplished by a method called
‘hydrogenating.’” Cowan said that about two-thirds of
the total U.S. consumption of edible vegetable oils and
fats comes from soybeans.
6329. Chemical and Engineering News. 1965. Process
upgrades soybean oil: Hydrogenation methods use
catalysts, solvents. 43(10):24. March 8.
• Summary: New ways to hydrogenate soybean oil,
this stabilizing its flavor, have been developed on a
laboratory scale by scientists at USDA’s Northern
Utilization Research Laboratory at Peoria, Illinois.
“The techniques, based on new catalysts and the use of
solvents, point the way to industrial methods that could
significantly increase the use of this oil, particularly in
commercial cooking.” They could also increase exports
of the oil.
The new methods selectively hydrogenate the
oil’s linoleate which is more unstable than the other oil
constituents. Linoleate deteriorates in air–with oxidation–to
give the oil an off flavor. The deterioration is accelerated by
high temperatures (as in cooking) and by prolonged storage.
6330. Soybean Digest Blue Book Issue. 1965-1972. Serial/
periodical. Hudson, Iowa: American Soybean Assoc. Annual.
• Summary: Titled Soybean Blue Book from 1947-1964;
Soybean Digest Blue Book Issue from March 1965 to March
1972; Soybean Digest Blue Book from March 1973 to
1979; Soya Bluebook from 1980 to 1994. A directory and
information book for the soybean production and processing
industries. One of the most valuable sources of worldwide
information on soybeans. Address: Hudson, Iowa.
6331. Chemical Week. 1965. Tastier soybeans. 96(12):48.
March 20. [1 ref]
• Summary: Soybean oil has been hydrogenated for many
years to reduce the linolenic acid content from 7% to 3%;

oxidation of linolenic acid slowly causes an undesirable
bitter taste. Normal hydrogenation, however, produces
solid fats as a by-product; these must later be removed in a
separate step.
Two techniques developed at the USDA’s Northern
Regional Laboratory (Peoria, Illinois) increase the selective
hydrogenation of linolenic acid over other constituents
of the oil, thereby eliminating the production of solid fat.
Moreover, the linolenic acid content is reduced to only 2%.
6332. Agricultural Research (USDA). 1965. Improving
soybean oil: Laboratory techniques make oil more stable,
prevents formation of solid fat. 13(9):6. March.
• Summary: These studies, by chemists at the “Northern
utilization research laboratory,” are a result of the
identification at Peoria of linolenic acid as the source
of bad flavors in vegetable oils. J.C. Cowan is head of
oilseed research at the Peoria lab. His team of chemists has
developed two new laboratory methods of hydrogenating
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linolenic acid.
6333. American Soybean Association. 1965. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
176 p. Index. Advertisers’ index. 22 cm.
• Summary: The title page of this year’s Blue Book states:
“Blue Book issue. Vol. 25. March, 1965. No. 6.” Note 1. This
is the earliest issue seen in which the Blue Book takes the
place of one issue of Soybean Digest. The term “Blue Book
Issue” appeared on the cover and title page of each annual
Blue Book from March 1965 to March 1972.
This is also the earliest Blue Book issue seen with a
regular index (see p. 2, 4).
And the earliest Blue Book issue seen with a section
titled “Organizations affiliated with the American Soybean
Association.”
Note 2. There were also issues of Soybean Digest in
March 1965, 1966, 1967 and thereafter; in these years, the
Blue Book was published each March in addition to the
March issue of Soybean Digest.
In the section on “Soybean Processors” under Missouri
is this entry: “St. Joseph 64502–Farmers Union Cooperative
Marketing Assn., St. Joseph Div., P.O. Box 429. Mgr.,
John A. Dotson... Hexane solvent, capacity 700 tons. Grain
storage. Soybean meal, mixed feeds and pellets. Served
by MP [Missouri Pacific], CB&Q [Chicago, Burlington &
Quincy], ATSF [Atchison, Topeka, and Santa Fe], RI [Rock
Island], CGW [Chicago Great Western], and UP [Union
Pacific] Railroads.”
Note 3. This is the earliest entry seen in the Blue Book
for the company that in June 1968 became part of Far-MarCo. Address: Hudson, Iowa.
6334. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E. comps. 1965. Results of the Cooperative
Uniform Soybean Tests, 1964: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 220. March. 151 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1964%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.

6335. Chemurgic Digest. 1965. Special fermentations to
produce new food products. March. p. 2.
• Summary: Discusses the work of the Northern Regional
Research Laboratory with tempeh and miso. Dr. C.W.
Hesseltine is in charge of the Laboratory’s culture collection,
one of the largest, most complete, and most industrially
important in the world. It contains more than 8,000
microorganisms, all kept under refrigeration.
6336. Doty, Harry O. 1965. Cooked soybeans for feed. Fats
and Oils Situation (USDA Economic Research Service) FOS227. p. 36-42. March. *
6337. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1965.
Results of the Cooperative Uniform Soybean Tests, 1964:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 221. March.
132 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/64soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
6338. Soybean Blue Book. 1965. Japanese American
Soybean Institute. p. 10.
• Summary: Gives the address, name of the managing
director, structure, sources of funding, purpose and goals,
and major accomplishments in chronological order. The
institute was formed in early 1956.
1963–”The Institute arranged for the testing of 27 U.S.
soybean varieties for their suitability for production of tofu
and miso by the respective associations.”
6339. Soybean Blue Book. 1965. Canadian production [of
soybeans, plus bushels crushed, tons of oil produced, and
tons of oilcake and meal produced]. p. 41.
• Summary: This table has two vertical halves. The left half
gives Canadian soybean acreage, yield, total production,
average farm price, and total farm value ($000) for each crop
year from 1941-42 to 1965/66 (preliminary).
During these 21 years, seeded acreage as increased from
10,900 to 265,000 acres, with a peak of 263,000 in 1958-59.
Average yield per seeded acre has increased from 19.9 to
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30.3 bu/acre, with a peak of 31.3 in 1961-62. Production has
grown from 217,000 to a peak of 8,030,000 bushels. Average
farm price has risen from $1.73 to a peak of $2.87 per
bushel. Total farm value has increased from $1.509 million
to a peak of $20.021 million.
The right half gives bushels of soybeans crushed, tons of
soybean oil produced, and tons of soybean oilcake and meal
produced from crop year 1943-44 to 1964-65 (preliminary).
During this time, the quantity of soybeans crushed has
increased from 241,315 to a peak of 19,540,984 bushels. The
amount of soybean oil produced has risen from 1,078 tons to
a peak of 100,528 tons. The amount of soybean oilcake and
meal produced has increased from 6,308 tons to a peak of
464,888 tons.
Note across bottom of left half of table: 1. Most of
Canada’s soybean crop is grown in Ontario [which extends
the furthest south of any Canadian province], but there were
also small acreages in other provinces in the years 1942-43
to 1945-46. The totals for Canada include this production.
Data from Dominion Bureau of Statistics.
Note across bottom of right half of table: “Compiled
from official records of the Dominion Bureau of Statistics,
U.S. Department of Agriculture, Foreign Agricultural
Service, Fats and Oils Division.”
6340. Strayer, George M. 1965. Editor’s desk: Contact your
congressman to prevent planting soybeans on diverted acres.
Soybean Digest. March. p. 4.
• Summary: “President Johnson, in his farm message to
Congress, suggested that in the renewal of the Feed Grain
Program for 1966 and future years provision be made for
allowance of planting of soybeans on acres diverted from
other crops. The U.S. Department of Agriculture is now
drafting its proposed program for submission to Congress,
and through the President’s message is obligated to include
some recommendation on soybean planting on diverted
acres.
“The board of directors of the American Soybean
Association, at a meeting in Chicago on Feb. 4, took action
strongly opposing the allowance of planting of soybeans on
any acreage diverted from other crops on which any kind of
diversion or compensatory payments are made. This was a
reaffirmation of action taken on two previous occasions,
“Our contacts with soybean growers indicate they
are almost unanimously opposed to the President’s
recommendation. We have a crop which is not in trouble,
which has never been in surplus, which is selling at a price
well above the support level, and which both domestic and
overseas buyers are using in increasing quantities. Why spoil
it?
“The soybean crop has already absorbed well over 20
million acres out of corn, wheat, cotton, rice and other crops
which are in surplus. The growth in production and usage has
been gradual–but steady. Where would we be on the other

crops had we not turned to soybean production? Think of the
costs of removal of those 20 million acres from production
by diversion payments of one kind or another!”
A small portrait photo shows George Strayer.
6341. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. Eight U.S. food and feed products to be
shown at Madrid’s international farm fair next month.
3(15):16. April 12.
• Summary: Spain also ranks high as a market for U.S.
soybean cake and meal. In 1962-63, purchases hit a record
196,331 short tons, and although this figure went down to
161,125 the following year (reflecting the growth of Spain’s
soybean crushing industry), the country was nonetheless
second biggest buyer of these U.S. products in Europe for
both years. The Soybean Council will also promote soybean
oil for table use by sampling of french-fried potatoes,
chicken legs, and fish sticks deep-fat fried in soybean oil.
Two years ago (1962-63 marketing year), Spain became the
U.S.’s biggest cash customer for soybean oil with purchases
reaching $27.8 million. The following year–with Spanish
olive oil output way up–soybean oil imports ceased.
6342. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. Finland contracts for more Chinese soybeans.
3(16):15. April 19.
• Summary: The 1965 quota for Finnish imports of Chinese
soybeans is 35,000 tonnes. Over half of Finland’s soybean
purchases comes from China, and most of the rest, from the
U.S.
6343. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. West German imports of soybeans hit new
record. 3(17):15. April 26.
• Summary: German imports of soybeans during 1964 rose
to a new high of 1.4 million tonnes–29% above those of
1963. Imports to the various countries was as follows: The
U.S. sent 1,355,755 tonnes; Canada, 2,293 tons; Brazil, 298
tonnes; Mainland China, 44,597 tons; and others at 1,670
tonnes. The total number of tonnes of soybeans that West
Germany imported in 1964 was then 1,404,613 tonnes.
6344. Brown, Lester R. 1965. Increasing world food output:
Problems and prospects. USDA Economic Research Service,
Foreign Agricultural Economic Report No. 25. 140 p. April.
Summarized in Soybean Digest, Oct. 1965, p. 15. [98 ref]
• Summary: The less developed world is clearly losing the
capacity to feed itself. Address: International Agricultural
Economist, Economic Research Service, USDA.
6345. Green, D.E.; Pinnell, E.L.; Cavanah, L.E.; Williams,
L.F. 1965. Effect of planting date and maturity date on
soybean seed quality. Agronomy Journal 57(2):165-68.
March/April. [6 ref]
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• Summary: Soybean seed quality was usually highest from
late dates of planting. Address: 1. Instructor; 2. Prof. and
Chairman; 3. Assoc. Prof. All three: Dep. of Field Crops,
Univ. of Missouri; 4. Research Agronomist, Crops Research
Div., ARS, USDA, Univ. of Missouri.
6346. Hesseltine, C.W. 1965. A millennium of fungi, food,
and fermentation. Mycologia 57(2):149-97. March/April. [38
ref]
• Summary: A landmark, widely cited work on indigenous
fermented foods. Interestingly, it makes no mention of
amazake, or kanjang (Korean soy sauce). Contents: Tempeh.
Ragi. Sufu (describes process, mentions pehtzes and the
mold Actinomucor elegans NRRL 3104).

Color photos (sent by Dr. Clifford Hesseltine) show:
(1) Luxuriant growth of Actinomucor elegans mold on some
skewered cubes of tofu in an incubator; on the top row are
uninoculated cubes. (2) Cubes of sufu in their final form after
removal from brine.
Thamnidium (meat tenderizer and flavor enhancer from
the mold Thamnidium elegans). Miso. Shoyu (incl. tamari.
“In China, shoyu is more of the tamari type, that is, more
soybeans are used and less wheat,...”). Tea fungus. Ang-kak
(red fermented rice [red rice koji], p. 179-81). Advantages of
fermenting foods. The future of food fermentations.
The glossary gives brief descriptions of aga-koji,
akakoji, amylo process, anchu, angkak, angkhak, ang-quac,
anka, ankak, arack, arak, arrack, atsumandie, awamori,
bagoong, bakhar, beni-koji, benikoji, braga, brem, busa,

chao, ch’au yau (Chinese name for shoyu), chee-fan (a type
of Chinese cheese or sufu), chiang (Chinese equivalent
of miso), chicha, Chinese cheese (sufu), Chinese red rice
(ang-kak), chiu-chu (Chinese yeast), chiu-niang (Chinese
term for koji), chou [ch’ü] (Chinese equivalent of koji),
dahi, dawadawa (made from African locust bean–Parkia
filicoidea; soy is not mentioned), dhokla, dosai, fermentation
of citron, fermented fish, fermentation of maize, fermented
minchin (wheat gluten), fermented soybeans (“a Chinese
food prepared from small black soybeans.” See A.K. Smith
1961 [fermented black soybeans]), fish paste, fish sauce, fish
soy, fu-yu, fu-yue, fuyu (see sufu [fermented tofu] for all
3), ginger beer plant, grib, hamanatto, hon-fan [fermented
tofu], hongo, hung-chu, idli, injera, jamin-bang, java yeast,
jotkal, kaffir beer, kanji, katsuobushi, katyk, kefir, ketjap,
kimchi, kishk, kisselo mleko, koji, kombucha (tea fungus
fermentation), kome-miso, kuban, kumiss, kumys, kushik,
kushuk, kvass, kwass, kyoku-shi, lao-chao, leben, lebeny,
levain of khasia, levain of sikkin, lontjom (ontjom), magou,
mahewu, maize fermentation of the maoris, mazun, medusen
tee, meen, meitauza, meju (fermented soybeans of Korea),
mén, mien (Chinese yeast), mirin, mish, miso, moromi,
mugi miso, murcha, nappi, nata, natto, ngapi, nuoc-mam,
nukamiso, ontjom, patis, paw tsay, peh-khak, pehtze,
peujeum, peyem, poi, prahoc, pulque, raggi, ragi, ranu, red
pepper sauce, red rice, red sufu, sajur asin, saraimandie,
sekihan, shiro koji, shottsuru, shoyou, sho-yu, shoyu, soja
japonais (shoyu), sonti (a rice beer wine of India), South
African fermented corn, soy, soybean cheese [fermented
tofu], soy sauce, sufu, su fu [both fermented tofu], sweet
flour paste, taette, tahuli, tahuri [both “Philippine fermented
soybean curd”], takuwan, tamari, tane koji, tao-cho [taotjo],
taokoan [pressed or firm tofu, not fermented], tao dji (see
taotjo {sic}), tao-si ([fermented black soybeans]; see
Handbook of Philippine Agriculture. 1939. p. 132-43), taotjung, tao-yu, taotjo, tapej, tape ketan, tape ketella, tarhana,
tea beer, tea cider, tea fungus, teekwass, teeschwamm, tempe,
tempeh, tempeh bongkrek, tempeh kedelee, thamnidium,
thumba, tibi, tien mien chang [chiang], tojo (“Philippine
name for soybean curd”), tokua (“Philippine name for
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soybean curd”), torani, tosufu, toyo, trassi, tsue fan, tuwak,
uri, u-t-iat, wunder pilz, yen-tsai.
Note 1. This is the earliest document seen (Oct. 2011)
that mentions Actinomucor elegans in connection with sufu
[fermented tofu]. In 1966 Hesseltine describes it as the best
mold for use in making this fermented food.
Note 2. This is the earliest English-language document
seen (Oct. 2011) that uses the terms “fuyu” or “fu-yue” or
“chao” to refer to fermented tofu.
Note 3. This is the earliest document seen (July 2000)
that mentions “mugi miso”–a type of miso made with barley
koji. By the mid- to late-1960s, macrobiotic companies in the
USA were importing barley miso from Japan and labeling it
“Mugi Miso.”
Photos show: (0) Clifford W. Hesseltine (portrait). (1-3)
Rhizopus oligosporus mold, used to make tempeh (3 views).
(4) Skewered cubes of sufu in an incubator, with one skewer
of uninoculated tofu cubes and three rows of tofu inoculated
with Actinomucor elegans showing luxuriant growth of
mold. (5) Cubes of Chinese cheese [fermented tofu] removed
from brine. (6) Dilution plate of tane koji showing different
types of Aspergillus oryzae. Address: Northern Regional
Research Lab., Peoria, Illinois.
6347. Hesseltine, C.W. 1965. A millennium of fungi, food,
and fermentation: Ang-kak (Document part). Mycologia
57(2):149-97. March/April. See p. 179-81, 184-85. [4 ref]
• Summary: “Ang-kak, or red-rice, is a product made by
fermenting rice with certain strains of Monascus purpureus
Went. Our culture, NRRL 2897, used to carry on this
fermentation was isolated from a sample of ang-kak bought
in the Manila market in the Philippines.
“Ang-kak is used for coloring various foods including
fish and Chinese cheese, and for manufacturing red wine in
the Orient. It is used in China, Taiwan, and the Philippines,
and presumably in many other countries of the Orient. It is
stated also to impart flavor. The most recent authoritative
account of this product and its fermentation is by Palo,
Vidal-Adeva and Maceda (1961) at the Philippine National
Institute of Science and Technology. According to them, it
is known under the following names: red rice, Chinese red
rice, ang-kak, ankak, anka, ang-quac, beni-koji, and aga-koji.
Church (1920) points out that strains of this mold may be
isolated from many sources but only certain ones are suitable
for the fermentation. They must produce a dark red growth
on the rice, but also must form the pigment throughout the
rice kernels, and must do this at low enough moisture levels
to allow the individual grains to remain separate from one
another.”
A long paragraph then describes how to prepare ang-kak
on a laboratory scale. “After drying, ang-kak can be ground
into a flour and used to color various foods mentioned
above.” It contains two pigments: monoascorubrin (red) and
monascoflavin (yellow).

The glossary mentions synonyms for ang-kak: aga-koji
[aka-koji], akakoji (Red rice in Formosa), angkak (Chinese
red rice), angkhak, ang-quac, anka, ankak, beni-koji,
benikoji, Chinese red rice (ang-kak), red rice (used to make
red sufu [= red fermented tofu]). Address: Northern Regional
Research Lab., Peoria, Illinois.
6348. Hesseltine, C.W. 1965. A millennium of fungi,
food, and fermentation: Amylo process (Document part).
Mycologia 57(2):149-97. March/April. See p. 184. [4 ref]
• Summary: The amylo process (p. 184) is “a fermentation
in which certain mucors, especially Rhizopus, are used for
converting starch into sugar and under proper conditions
for producing small amounts of alcohol. This process is
described in detail in such books as Prescott, S.C. and
Dunn, C.G. 1959. Industrial Microbiology, 3rd ed., p. 86466. McGraw Hill, New York.” Address: Northern Regional
Research Lab., Peoria, Illinois.
6349. Johnson, Herbert W.; Means, U.M.; Weber, C.R. 1965.
Competition for nodule sites between strains of Rhizobium
japonicum applied as inoculum and strains in the soil.
Agronomy Journal 57(2):179-85. March/April. [15 ref]
Address: Crops and Soil and Water Conservation Research
Div., ARS, USDA, Beltsville, Maryland; Iowa Agricultural
and Home Economics Experiment Station, Ames, Iowa.
1. Research agronomist; 2. Bacteriologist; 3. Research
agronomist and Prof. of agronomy.
6350. Soybean Digest. 1965. The American Soybean
Association backed expanded research on soybeans. April. p.
22-23.
• Summary: “Over the past 4-year period the American
Soybean Association, in cooperation with other interested
groups, has secured from Congress increased annual
appropriations totaling $670,000 for expanded research on
soybeans and soybean products by the U.S. Department of
Agriculture.” These appropriations were: “$30,000, $75,000,
$100,000, and $465,000.” Dr. B.T. Shaw, administrator,
Agricultural Research Service [USDA], Washington [DC],
says that “over the same period, an additional $516,000 has
been provided for research on new and expanded uses of
soybeans and soybean products.” A table shows how the
money has been and will be spent, from 1960 to 1965.
Soybeans have long “been at the bottom of a long list of
crops in terms of the amount spent on research in relation to
the total value of the crop.
“In research workers, soybeans had only 2.46 scientist
man years per $100 million total value of the crop, behind
corn, grain sorghum, wheat, cotton,” tobacco, potatoes,
and sugar beets and sugar cane. One result of this skimpy
funding is “that in a 10 year period, average soybean yields
rose only 17%, while grain sorghum showed a yield increase
of 106%, cotton 62%, corn 53%, rice 51%, wheat 48%, and
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tobacco 39%.”
6351. Stone, M.W. 1965. Biology and control of the limabean pod borer in southern California. USDA Technical
Bulletin No. 1321. 46 p. April. [23* ref]
• Summary: States that the lima-bean pod borer (Etiella
zinckenella (Treitschke)) was found as a pest on soybeans
in Indonesia (Van Hall 1924) and in the northern Caucasus
(Schlaeger & Mamonav 1929). Address: Entomology
Research Div., Agricultural Research Service, USDA.
6352. Strayer, George M. 1965. Editor’s desk: This is no
time for abdication. Soybean Digest. April. p. 4.
• Summary: “The soybean industry–growers, handlers,
processors, exporters–is confronted with a series of
problems. They are the problems of growth and they are
principally the problems of governmental farm programs.
“For a period of years we have been expanding the
production and the sale of soybeans at the rate of about 40
million bushels per year. This has been sound growth, for
it has brought neither surpluses and the resultant low price
levels, nor has it brought shortages.
“While I like $3 [per bushel] soybeans when I sell them,
I also recognize that this price is an artificial one, and an
unhealthy one, and that continuation of such a price would
eventually replace my commodity in the world markets.
Copra, peanuts, sunflowerseed, safflower, palm and a host of
other oilseeds and oil-bearing materials would take over our
soybean markets. Once the production of those commodities
has been stimulated, it will continue in spite of anything we
can do.
“The real problem facing us is expansion of production
of soybeans fast enough to supply our domestic and world
markets as they grow, and at the same time not increase
production too fast. The problems arise in agreement on the
solution.”
A small portrait photo shows George Strayer.
6353. Cowan, J.C. 1965. HWSB. Hydrogenated-winterized
soybean oil. A new soybean oil for export. Soybean Digest.
May. p. 16-17. [6 ref]
• Summary: Paper read before the Fats and Oils Symposium,
New Delhi.
“I am going to dip you in soybean oil and by the time
I take you out, I hope you will have swallowed enough
of your requirement and been convinced that it is–excuse
the expression–a damn good oil–an oil that will do
much to alleviate low levels of nutrition, an oil that will
unquestionably help this country.
“There is a lot of misunderstanding in the country
about P.L. 480, which is called the Food for Peace program.
Certain people feel that as America has plenty of food to
spare, it should be given free or many concessions should
be made to dispose of it. I know there is an element which

would vehemently oppose receiving free food as not befitting
the independence and prestige of the nation. America is
aware of the aspirations of developing nations to become
self-reliant and, therefore, it has devised this ingenious
program by which it can share its agricultural abundance.
“Let me briefly explain the Food for Peace program. We
are mostly concerned with title I which permits countries
needing food to purchase it in their own currencies. Only
those commodities like wheat, rice, cotton and vegetable
oil, which are in abundance, come under this program. The
money accumulated, in India’s case rupees, is utilized for
economic aid.
“You can visualize the tremendous amount of foreign
exchange developing nations would have had to spend if
America did not have abundance of food and this program to
share it in order to help to feed the peoples of the world who
need it. I would venture to say the Food for Peace program
has helped to prevent revolution and political upheaval
in many countries so that the people may concentrate on
constructive endeavor to raise their living standards.
“Dr. P.V. Sukhatme, director, statistics division of the
Food and Agriculture Organization (FAO), said that the
estimate of the undernourished people in India is 25%, while
those who are malnourished is 60%.
“What is the figure in numbers? Our population today
is estimated around 480 million and growing by 11 million
every year. The number of people undernourished in India
works out to 120 million and malnourished 290 million.
“What a tremendous national loss. No wonder many of
our people are physically undeveloped and unfit, depressed
and unable to put in a good day’s work.
“Poor nutrition is the main cause for listlessness,
lethargy and low productivity of our people. Unless,
therefore, people attain to full vigor and vitality by adequate
and balanced nutrition, production in agriculture and industry
will continue to remain low and progress in economic
development is bound to be slow.
“Barrier to Progress: I reiterate that one of the greatest
barriers to economic progress, one that we seldom realize,
one that is insidious, is the one of low productivity through
poor nutrition.
“I wonder if any of you have traveled in the South [of
India]. I would like you to take a trip from Bangalore to
Davangare. You will see people on the way who are puny,
emaciated, deformed and miserable looking. They have
obvious signs of hunger and malnutrition.
“Once last year I was in Kanpur at the time of the Amas
on a Monday, which does not fall often. People from nearby
villages had come to bathe in the Ganges. I had to go through
this melee a couple of times for my work. The people I saw
were emaciated and stark hunger stared at me from their
faces.
“These sights live in my memory and I often think, how
can a people who are underfed and ill-nourished have the
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mentality, will and power to produce more and raise their
standard of living? Every time I see these living skeletons,
I make a silent resolve that I should do all in my power and
capacity to get more food to the millions in my country who
are poor.
“Our position as regards nutrition is very low among
nations. Whereas our average daily food intake in calories is
1,970, the average of all the other underdeveloped countries
in Asia (including China), Africa, and Latin America is
2,170. In the rich countries a person obtains 3,070 calories.
Our average protein intake of 52 grams a day is fairly good,
but it is unbalanced as, out of this, animal protein constitutes
6 grams. However, more animal protein is an insurmountable
problem unless something drastic is done about our cattle
population.
“Our visible fats and oils consumption is deplorably
low at 4 kilograms an annum, which is 25% of the optimum
requirement as recommended by nutritionists.
“Our low consumption of fats and oils makes for an
unbalanced diet. Whereas the optimum calories, according
to FAO, that should be taken in the form of carbohydrates is
1,150, we consume about 1,600 calories as carbohydrates.
As against this our visible fats and oils consumption provides
only 5% of our total calories, whereas we should be taking
over 20% in this form.
“It is seldom realized that if we raise our fats and oils
nutritional level to optimum, we will meet our optimum
caloric requirement, which FAO has placed at 2,300 calories.
“These figures indicate that we should progressively
reduce our reliance on a diet consisting predominantly of
cereals and starchy roots and raise our consumption of fats
and oils. This could help to check the food crisis that tends to
develop whenever there is a shortage of grains.
“Since the second plan period, we have been
experiencing a shortage in our vegetable oil requirements.
To meet the deficit, we have been endeavoring to increase
domestic production of oilseeds. Unfortunately, despite
crash programs and urgent measures little has been achieved
in raising yields or output. There has been an increase in
output of the five major oilseeds, but it is due to expansion in
acreage. Thus the average production of oilseeds in the first
3 years of the third plan was 7.02 million metric tons which
was about 500,000 metric tons higher than 6.535 million
metric tons, the average of the second plan period.
“Considering a population expansion of 80 million in
the same 8-year period an increase of 500,000 metric tons is
negligible and so totally inadequate. It should be a matter of
grave concern that we are still short by about 500,000 metric
tons of the second plan target of 7.6 million metric tons.
“There is very little scope left for expanding acreage and
the only way to increase output is to raise per-acre yields.
The potential is great, but the conditions of soil fertility,
the farmers’ small capacity for investment and shortage in
materials capable of increasing production indicate that it

will take many years before satisfactory yields and adequate
output are assured.
“Processing Progress: No doubt in recent years some
headway has been made in extracting oil from our formerly
idle oilseed resources such as cottonseed, rice bran, expeller
oilcake and a number of minor oilseeds. However, again,
progress in this is not up to expectation.
“It is clearly evident that the demand for vegetable oil,
increasing with rising population and incomes, will continue
to outstrip supply even as these resources are brought to full
utilization.
“The shortfall of supply over requirement is reflected
in the substantial rise in the price of groundnut oil in recent
years. Dr. H.S. Singh of Delhi Cloth Mills has revealed that
the price of ready groundnut oil at Bombay went up from an
average of Rs.1590 a metric ton in 1958-59 to an average
RS.2530 in the month of July 1964.
“The price did not stop at this high level, but touched on
Sept. 27 an all-time high of Rs.3300 a metric ton. This was
the highest price for groundnut oil at any time in history.
“The skyrocketing prices resulted in a ban on export of
edible vegetable oil. It will appear strange that when we have
such an appalling level of nutrition in fats and oils and even
this level is declining, we should want to strive for exports of
groundnut oil. This is because of the great need for foreign
exchange, which is vital for our industrial progress.
“In the fiscal year April 1, 1963, to March 31, 1964, we
exported about 100,000 metric tons of peanut oil. This is
equivalent to the current level of fats and oils consumption of
25 million people in India.
“Export we must in order to survive, but due
consideration must be paid to how far production is meeting
the requirement of the people. There is no harm in exporting
tea, jute and such commodities, which are not essential.
“It is in the case of edible oils that we need to be careful.
Exports on a rational basis taking into account oilseed
production and the nutritional needs of the people will insure
that a crisis similar to the recent one will not recur.
“We should not shut our eyes to the fact that despite a
record groundnut crop estimated preliminarily by the trade
as between 3.5 to 4 million metric tons (shelled basis), the
price of groundnut oil remains high. I recall several leading
vegetable oil processors telling me that with such a crop
the price would fall below Rs.1800 a metric ton. Instead it
remains over Rs.2300 a metric ton. It is obvious that if the
price of edible oil remains so high, our masses cannot afford
to partake of this high-energy food.
“Therefore, to stabilize the price of edible oils at
a reasonable level and help take care of the peoples’
nutrition, we could draw on the bountiful supply of edible
vegetable oil available in the United States. The United
States of America’s agricultural efficiency has resulted in
an abundance of several commodities, which it is ready to
market and utilize to meet the food needs of the world.
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“America’s leading oilseed today is the soybean. It has
satisfied the oil and protein needs of the people of America.
For a decade it has been traveling overseas and became
America’s No. 1 agricultural commodity export dollar earner
last year.”
The article continues for 1 more full column. Address:
Northern Regional Research Lab., Peoria, Illinois.
6354. Dhalla, Mohammed H. 1965. Progress of edible oil
refineries in Pakistan. Soybean Digest. May. p. 61.
• Summary: “I was one of the participants to the regional
oil conference held by the Soybean Council in Teheran in
October 1964. I returned to Pakistan from this conference a
better informed man on the various uses in which soybean oil
could be employed for human consumption.
“The edible oil refiners in Pakistan rank second in
importance after the vanaspati manufacturers in the edible oil
world of the country. Pakistan has 13 refineries with a total
annual output of 57,600 tons. These figures may sound very
insignificant to American edible industry circles, particularly
in view of the fact that Pakistan’s population is 110 million
people. However, one needs to take into consideration the
various economic factors which ruled in the country before
partition in 1947, and the tremendous progress made by us
since.
“When the story of the edible oil industry in Pakistan
is written, one must mention soybean oil which has been
finding favor ever since we started importing it. Soybean oil
has not only helped Pakistan to tide over its various edible
oil shortage problems, but has undoubtedly helped the people
to get a good quality oil at a reasonable price.
“The most important reason for the increasing demand
for soybean oil can be pinpointed to one important factor–
service after sale. This magnificent job of placing soybean
oil on a permanent footing in Pakistan is ably performed
by the Soybean Council of America. We cannot thank the
Soybean Council enough for the numerous purposeful,
highly enlightening and educational programs which have
been implemented, and which have resulted directly in
higher consumption of fats and oils in Pakistan. Moreover,
the technical assistance offered by the Council to industry
circles is truly noteworthy. The Council has also helped trade
and industry circles with the buying and shipping procedures
of soybean oil from the United States. All these important
functions have indeed played a significant part in placing
soybean oil on a permanent footing in the country.
“However, there is a great deal more to be learned about
the various uses to which soybean oil could be fruitfully
adapted.
“There are two important matters I would like to place
before the American processors and the U.S. Department of
Agriculture. First, the Soybean Council of America should
hold periodical seminars like the edible oil conference held
in Teheran. I am fully convinced these seminars would be

a welcome move, and would receive support from industry,
trade circles, and also government departments.
“Secondly, we would like American processors to take
more interest in the edible oil requirements of Pakistan. They
should have their representatives stationed in this country.
This would enable the Pakistani buyers to get their oil at
reasonable prices directly from the processors.
“The future of soybean oil in Pakistan can be considered
extremely bright, provided the export prices of this
commodity from the United States maintain certain levels.
In the not-too-distant future, Pakistan may buy soybeans
from the United States in dollars and crush them in our own
plants. I am sure nobody can dispute Pakistan’s right to
utilize its own resources and draw the maximum benefit from
soybeans.”
A small portrait photo shows Mohammed H. Dhalla.
Address: Convener, Pakistan Edible Oil Refiners’ Assoc.,
Karachi; and Manager, Taj Oil Industries, Ltd., Karachi,
Pakistan.
6355. Hafner, Fred H. 1965. No more milk! Soybean Digest.
May. p. 22, 25.
• Summary: “In discussing the milk powder situation with
various officials who are close to the situation, I found some
who foresee the time when there will be No More Milk in
surplus to distribute.”
“Under sponsorship of the Soybean Council of America
[SBC], food technologists and nutritionists cooperating with
the SBC protein products subcommittee developed a product
which they appropriately named soy beverage powder.
About 2 years ago Washington [DC] representatives of SBC
introduced the product in Washington to officials of USDA,
FAS [Foreign Agricultural Service], ARS [Agricultural
Research Service], AID [Agency for International
Development] and Food for Peace. Reaction was most
favorable.”
“Soy beverage powder is a dry blend of the following
ingredients: Toasted soy flour, sugar, milk powder, wheat
starch, calcium di phosphate, stabilizer-flavor blend and
vitamin-mineral premix.” It contains 35% protein, 1.0% fat,
50% carbohydrates, 5% minerals, and 0.6% calcium, 0.7%
phosphorus, plus vitamins A, C, B-12, D, and iodine.
“Soy beverage powder is available commercially and
can be supplied in limited quantities now but in almost
unlimited quantities within a year, costs no more than nonfat
milk powder and can be flavored to suit the taste preference
of the recipient country.”
“Soy beverage powder represents the first major
breakthrough toward providing a companion product to
milk powder in a world no longer able to obtain a sufficient
quantity to meet the ever increasing demand for it.”
A round photo shows a tanker next to a grain terminal.
Address: General Mills Inc., Minneapolis, Minnesota.
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6356. South Carolina Crop Reporting Service, Crop and
Livestock Series. 1965. South Carolina soybean statistics:
Trends 1945-1964, county estimates 1954-1964. No. 43.
10 p. May. Foreword by J. Sam Taylor. Also published as
South Carolina Agric. Exp. Station, Dept. of Agricultural
Economics and Rural Sociology, AE273. Supersedes and
supplements South Carolina soybean statistics, AE212,
issued in Aug. 1961, which superseded AE143, dated May
1958.
• Summary: Contents: Production, farm disposition, and
value, 1949-1964. Acreage, yield, production and value of
soybeans, South Carolina, 1945-1964. Soybeans, acreage,
yield, production and value, by county, South Carolina,
1954-1964. Capacity of off-farm grain storage facilities.
U.S. Soybean processing capacity. Export prospects for U.S.
soybean and cottonseed oils.
Soybean production in South Carolina increased from
500,000 bu in 1949 to about 17,158,000 bu in 1964, a record
high. Address: Clemson Univ., South Carolina.
6357. Soybean Digest. 1965. Expect “entirely new foods”
from Asian fermentations. May. p. 26-27.
• Summary: One of these new foods may be a tempeh-like
product made from wheat, Dr. C.W. Hesseltine, retiring
president of the Mycological Society of America, told that
group at its annual meeting. USDA’s Northern Utilization
Research Laboratory is making a broad effort to find new
outlets for American farm products. “Scientists at Peoria
[Illinois] began studying the use of U.S. soybeans in foods
such as Indonesian tempeh and Japanese miso more than
5 years ago. They have supported contract research on
fermented foods in foreign laboratories for the past 2 years...
The retiring president discussed research and processing of
six fermented foods. Among them were tempeh and miso.” A
photo shows Dr. Hesseltine.
6358. Strayer, George M. 1965. Editor’s desk: We will soon
produce a billion-bushel crop. Soybean Digest. May. p. 6.
• Summary: This is the “5th annual export issue.”
“Annually we salute our friends outside the United
States with this Export Issue. We do so in order to bring as
much information as possible to our readers in the United
States on the importance of our export markets, on how
U.S. soybeans, soybean oil and soybean meal are used in
each of the countries. Several thousand extra copies are
printed for distribution outside the United States to buyers
or potential buyers of U.S. soybeans, soybean products,
and the equipment for handling, processing and utilizing
our commodity, so they, too, may know more about U.S.
soybeans.
“In terms of oil 3 bushels out of every 7–nearly one-half
of our crop–goes to customers outside our borders. This year
we will approach 2 million tons of meal exports, 200 million
bushels of soybeans as beans, and the oil from well over 100

million bushels.
“Imports of soybeans from the United States have grown
because we have a commodity the world wants and can use
to advantage. Soybean meal is being increasingly recognized
around the world for its superiority.
“No longer can we consider soybeans as solely a U.S.
commodity. They have become the major source of oil and
protein in the markets of the world. They are the No. 1
dollar earner for the United States in world trade. This year
they have passed wheat in value and became the third most
valuable crop grown in the United States.”
A small portrait photo shows George Strayer.
6359. Swanson, Pearl. 1965. Charles Ford Langworthy–A
biographical sketch (August 9, 1864–March 3, 1932). J. of
Nutrition 86(1):3-16. May.
• Summary: The best and most complete biography seen of
C.F. Langworthy. Facing the title page is a full-page portrait
photo with his signature below it.
Contents: Introduction (birth, education in the USA
and Germany, meeting and working with Dr. W.O. Atwater,
USDA Office of Experiment Stations). Human nutrition
investigations: collation of data and summarization of
knowledge, basic investigations on the metabolism of man,
digestibility of foods, dietary surveys. Development of the
program of the Office of Home Economics (from 1915).
Editor and author. Dr. Langworthy’s role in the home
economics movement (which was gaining momentum in
the last decades of the 19th century; some consider this his
greatest contribution. Ellen H. Richards. The Lake Placid
Conferences in New York state. Creation of the American
Home Economics Association. The Journal of Home
Economics.) Personal characteristics. Address: PhD, Iowa
State Univ., Ames, Iowa.
6360. Thigpen, J.E. 1965. Proteins increase more rapidly
than fats, oils. Soybean Digest. May. p. 8-10.
• Summary: Paper read before the National Institute of
Oilseed Products. Ojai, California.
“The charts were prepared by one of our statisticians
from data compiled by the USDA, the Food and Agriculture
Organization and the Oil World. They are not based on
official Department figures. Aggregate figures of the kind
reflected in the charts are inadequate at best and must be
considered with reservation. Hopefully, they do indicate
broad trends.
“The oil and protein meal equivalents of oilseeds are
included. The period shown on the charts, except for the
protein meal exports chart, begins with the average for 195152 and ends with 1964. The difference in annual figures
reflected on the charts is caused by use of the calendar year
for some and the U.S. crop year for others.
“Total production of fats and oils, both for the United
States and for all other countries of the world, continues to
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show an upward trend.
“Per capita production for the world including the
United States has been near 21.5 pounds for the past several
years. Per capita production for the world other than the
United States has fluctuated around 17 pounds. The gains in
world production of fats and oils have been largely in edible
vegetable oils and animal fats. Palm oils, industrial oils and
marine oils show little increase.
“The United States has increased its share of the world
production of fats and oils from just under 23% to over 27%
during this period. The USSR and other Eastern European
countries increased their share between 2% and 3%. Africa,
India and the China Mainland and the major copra areas are
producing a smaller portion of the world’s fats and oils.
“World exports continue to increase. Of the approximate
9-billion-pounds rise during the period, about 5.8 billion is
from the United States.
“Edible vegetable oils and animal fats have provided
most of the additional exports.
“The United States share of world exports has climbed
from about 16% to more than 36%.
“The major increases in U.S. production have been in
soybean oil and tallow.
“Domestic consumption of fats and oils continues up but
exports are rising much faster.
“Look at Protein Meals: Suppose we look now at protein
meals. Production in the United States is up by 9.3 million
tons–almost 100%–since 1951-52. Production in all other
countries of the world is up by 8.8 million tons–almost 60%.
The 100% and 60% increases for protein meals compare
with increases of 65% and 30% for fats and oils.
“For countries other than the United States,
sunflowerseed, cottonseed, and Peruvian fish were the main
sources of larger supplies of meal. In the United States the
source was soybeans. The total world gain in production
of protein meal is about 18 million short tons. Almost 10
million of this is from soybeans. The only major expansion
of beans was in the United States.
“The chart showing world exports of protein meal,
unlike the others, covers only the years 1958 to 1964. While
all sources show increases, soybeans supplied almost 3.1 of
the 6-million-short-tons increase.
“In the United States, consumption of protein meal has
leveled off in the last few years. This indicates that the unit
rate of feeding is near an optimum point. If this is correct,
further increase in consumption will be associated with
larger numbers of animal units.
“U.S. exports, by contrast, show a continued steep
upward trend. This indicates growth in consumption abroad
associated with both higher unit rates of feeding and larger
numbers of animal units. Food use of vegetable proteinssoybeans in Japan, for example-also may be a factor.
“U.S. Part Larger: In summary, the United States in
years ahead likely will supply a larger part of the oilseeds,

fats and oils and protein meals in world markets. Supply and
demand are rising faster for protein meals than for fats and
oils. The rate of growth in consumption of protein meals
in the United States has tapered off. Demand for protein
meals in the years immediately ahead probably will climb
faster in the rest of the world than in the United States. If the
larger part of the increased supply continues to come from
soybeans and fish, the supply of meal should become larger
relative to ‘effective’ demand than it has been in recent years.
“Every year is an interesting one for fats and oils. Six
months ago some people still were concerned about a surplus
and the large stocks of soybean and cottonseed oils in this
country. Since then, these stocks have exercised a stabilizing
influence as they moved into the market.
“The United States still has a surplus of fats and oils
relative to the ‘effective’ demand. By ‘effective’ demand, I
mean what can be sold for dollars in this country and abroad.
U.S. stocks of fats and oils still would be burdensome if
it were not for exports under the Food for Peace program,
including sales under title I of P.L. 480 for foreign currency
and uses under titles II and III for AID and donation
purposes. The Food for Peace program helps to fill part of the
‘potential’ demand or ‘need’ for fats and oils which people in
some countries would be unable to obtain otherwise.
“The buildup of U.S. stocks of soybean and cottonseed
oils to high levels in 1963 and early 1964 was associated
with the crushing of soybeans to supply protein meal needed
to fill effective demand.
“One of the charts showed that consumption of protein
meals in the United States has tapered off in recent years.
This may indicate a near optimum level of protein in feeds.
“Unofficial estimates indicate that the average
percentage of protein in the U.S. concentrate feed supply
in 1950 was approximately 11%. One of the men in the
Department then expressed the view that a desirable level of
protein would be around 12%. For 1963, it is estimated at
12.6%, exclusive of protein added by the use of urea.
“The source of the increase in protein in the concentrate
feed supply is interesting. The domestic use of soybean meal
moved from an average of 5.6 million tons in 1951-52 to
9.2 million tons in 1964, an increase of 3.6 million tons. The
protein content of corn is estimated to have increased from
an average of 6.5% in the years 1940-56 to 8.5% in 1963.
This increase of protein in corn is equivalent to between 3 to
4 million tons of 44% soybean meal. Protein in the corn does
not have as much feeding value for all purposes as does the
protein in soybean meal. Nonetheless, it is significant that a
large part of the increase of protein in feed has come from
the higher protein content of improved hybrid corn varieties.
“The increased supply of protein in feed also has
been affected by urea. The Department does not presently
have enough information to estimate the feed use of urea
accurately. However, urea in 1963 probably supplied the
protein equivalent of over a million tons of 44% soybean
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meal.
“Cost factors continue to favor the use of urea in lieu of
soybean and cottonseed meals. This being so, urea is likely
to show further gains in the feeding of ruminant animals.
“Petroleum Industry, Too: Recently, there have been
reports of research and experimental work in the petroleum
industry directed toward the production of protein that can be
used in feeding poultry and nonruminant animals. As one of
my friends said, ‘It is possible, whether or when I do not now
know.’
“In discussing protein meal today I have raised
questions which I cannot answer. The supply of protein
meal is increasing more rapidly than is the supply of fats
and oils. How fast demand will grow for vegetable proteins
for feeding and for food is uncertain. If soybeans and fish
continue to be the major sources of additional supplies, then
the supply of meal will increase faster than the supply of fats
and oils. Further, urea and possibly other synthetic sources
may provide larger supplies of protein without adding to
supplies of fats and oils.”
This article contains 6 bar charts, all of which show
gradual change of oils, fats and proteins from about 1951
to 1964 Address: Director, Oils and Peanut Policy Staff,
Agricultural Stabilization and Conservation Service, USDA.
6361. Wood, Reginald I. 1965. Soybean Council exhibit at
London fair drew big crowds. Soybean Digest. May. p. 73.
• Summary: “In October 1964 the far-reaching changes in
the organization of the Soybean Council were announced,
and on Dec. 31 the London office of the Council closed.
The country director continues to further the interests of the
Council in the UK, Scandinavia and Southern Ireland.
“In effect, we are passing through a period of change–
change in the management structure, in the marketing
approach and in our very philosophy of market development.
The program continues but at a lower plane of activity.
“In August 1964 a liaison and contact visit was made
to the three Scandinavian countries [Norway, Sweden,
Denmark]. The promise of cooperation in future market
development work was obtained in each country, and
we were particularly pleased to establish a rapport with
Margarine A/S of Copenhagen for the very first time. In
Sweden AB Karlshamns Oljefabriker purchased a 5,000-ton
shipment of American soybeans, the first for many a long
year.
“Problems concerning the production of soy flour
in Denmark have been dealt with and a visit to the three
countries by one of our technical men–James Turner–helped
to solve a number of soybean extraction and soy oil refining
problems.
“In the UK, a visit by the FAS [USDA’s Foreign
Agricultural Service] market development team headed
by Francis Harrell was of immense value and helped us to
understand the reasoning behind the regulations. We look

forward to further visits by this alert team which we feel will
add a leavening to our own thinking as they acquire deeper
experience of world markets.
“The Council participated in two fairs under the
sponsorship of the FAS Trade Fairs Division. The first
directed at the catering trade in the Blackpool area in the
north of England was rather disappointing. The U.S. exhibit
was well-designed and efficiently run, but we just didn’t get
the right visitors along. The whole of March was taken up
by the Ideal Home Exhibition at London’s Olympics. During
this time nearly 1½ million people clicked through the
turnstiles, and many important and celebrated people visited
the USA stand. In spite of the fact that over 900 separate
firms, organizations and countries were occupying stands
and competing for the public’s attention, we received more
attention than most.
“The Soybean Council stand ran continuous
demonstrations of foods cooked in soy oil and soy flour.
Many thousand samples were appreciated by the general
public. Nearly 2 tons of soy oil and 1 ton of soy flour were
given away or sold. Over 15,000 recipe leaflets were given
away, and over 36,000 soy-raisin loaves sold at cost.
“The writer is at present being inundated with letters
from members of the public who want to know more about
soy in home cooking. But what we expect to achieve by
participation in this Fair is to encourage a wider sales effort
on soy oil and soy flour to make it more readily available.
The market has a great potential, at least double that of its
present size.” Address: Director for the United Kingdom,
Soybean Council of America.
6362. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. Soybeans again rank as top dollar U.S. export
crop. 3(30):3-4. June 21.
• Summary: Of total oilseed and product exports, soybeans
and soybean products are expected to account for about $750
million in cash export earnings, more than any other single
U.S. farm crop. This is a new record high in cash exports
of soybean and also is the third fiscal year in a row that this
crop has been the No. 1 dollar earner in the export market.
Soybean and soybean product shipments this year represent
nearly 15% of the value of total agricultural exports
(including concessional sales and donations under P.L. 480).
Soybean exports prior to 1945 were negligible. This leading
dollar export earner wasn’t even listed separately among
crops shipped abroad prior to 1938 when total exports of
soybeans and soybean oil were a meager 2 million bushels in
bean equivalent.
The rapid increase in soybean sales to these markets
abroad is the result of a number of factors, but primarily
reflects a growing demand for high-protein feed components
for expanding livestock industries and intensive market
promotion by the U.S. soybean industry in cooperation
with the U.S. Government. While dollar sales account for
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about 90% of total oilseed and product exports, government
programs are an important factor in shipments of soybean
and cottonseed oils. More than half of U.S. exports of these
vegetable oils are under government programs, mainly sales
for foreign currency under Title 1 of Public Law 480. Largest
buyers under the concessional sales terms of this legislation
are Turkey, Pakistan, and the UAR (Egypt).
6363. Begum, Anwara; Eden, W.G. 1965. Influence of
defoliation on yield and quality of soybeans. J. of Economic
Entomology 58(3):591-92. June. [9 ref]
Address: Auburn Univ. Agric. Exp. Station, Auburn,
Alabama.
6364. Grable, Albert R.; Danielson, Robert E. 1965.
Influence of CO2 (carbon dioxide) on growth of corn
and soybean seedlings. Soil Science Society of America
Proceedings 29(3):233-38. May/June. [14 ref]
Address: Colorado Agric. Exp. Station, Fort Collins.
6365. Greer, H.A.L.; Anderson, I.C. 1965. Response of
soybeans to triiodobenzoic acid under field conditions. Crop
Science 5(3):229-32. May/June. [9 ref]
• Summary: The authors report a favorable response of
soybeans to TIBA (2,3,5 triiodobenzoic acid) under field
conditions. Note: Following this report, much research
activity and recent commercial sales of this growth regulator
have occurred in the indeterminate (Northern) soybeangrowing regions. Address: 1. Former Research Associate,
now Instructor, Appalachian State Teachers College, Boone,
North Carolina; 2. Associate Prof. of Agronomy and Botany,
Iowa State Univ; Iowa Agric. Exp. Station, Ames.
6366. Smith, Allan K. 1965. Fifty years of progress in
soybean protein research. Cereal Science Today 10(6):34549, 362. June.
• Summary: Contents: Introduction and brief early history.
Soybean production. The plant-breeding progress. Animal
feeds. Industrial uses of soybean protein. Food uses. Basic
chemical research.
“The first published statistics on seed production by the
USDA are for 1918. The acreage harvested for seed that year,
estimated as 169,000, produced 3,024,000 bu. of seed for an
average yield of 17.9 bu. per acre.”
A small portrait photo shows A.K. Smith, now retired.
Address: Pass Christian, Mississippi.
6367. Soybean Digest. 1965. Research leads to a new food
market for soybeans. June. p. 16.
• Summary: “Acceptance of U.S. soybeans in traditional
foods of Japan is growing as U.S. exporters and Japanese
processors apply results of research, the U.S. Department of
Agriculture reports.
“More than 10% of the nearly 49 million bushels

exported to Japan during the 1963 market year went into
production of three staple foods in the Japanese diet. These
are shoyu, or soy sauce; tofu, a soft, white gelatin-like food
used in soup or for frying; and miso, a food paste used in
soup.
“Until about 6 years ago, Japan imported no soybeans
from the United States for use in making these foods–all U.S.
imports were processed into oil and meal.
“Reinforcing this new Japanese food market is a new
export industry in the United States–selecting soybean
varieties for Oriental food processing and maintaining the
identity of the selections during shipment.
“These developments are the direct result of research
by USDA’s Agricultural Research Service and Japanese
institutions working under grants from ARS. The work
was begun in 1957 at the Northern Utilization Research
Laboratory, Peoria, Illinois, when ARS scientists, with the
cooperation of two Japanese scientists on leave from their
institutions, set out to find differences between U.S. and
Japanese soybeans that might explain why Japanese food
processors preferred domestically grown beans. Later,
companion studies were initiated in Japan–by the Japan
Shoyu Research Institute, the Japan Tofu Association, the
Food Research Institute, and the Central Miso Institute. The
American Soybean Association, through its operating arm in
Tokyo, the Japanese American Soybean Institute, was active
in initiating the project.
“These studies show that:
“1–U.S.-grown soybeans can be used to make traditional
Japanese foods equal in quality to food made from Japanese
beans.
“2–U.S. No. 2 beans–the most commonly available
commercial grade–yield more shoyu than Japanese beans
selected for shoyu production.
“3–Hawkeye variety is the best of 12 varieties tested for
making tofu.
“4–Comet, Yelnanda, and Harosoy varieties are best for
making miso.
“5–Characteristics required in soybeans for Oriental
foods can be used as a basis for selecting and breeding U.S.
varieties for this purpose.
“The Peoria scientists demonstrated for the first time that
high-quality miso and tofu can be made from U.S. soybeans.
The miso processing time was shortened by cracking the
beans and removing the seedcoats. This dehulling reduces
soaking and cooking time and increases protein content and
uniformity of the finished miso.
“The Japanese scientists have found (1) that lower
production costs and higher yields of shoyu make U.S.
soybeans more profitable in Japan than domestically grown
beans; (2) that Chippewa and CNS-4 varieties rank next to
Hawkeye in tofu yields and quality and that a high protein
content is essential to high tofu quality; and (3) that miso
color is affected by cooking time before fermentation is
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started–better color is produced by shorter cooking.
“A laboratory test of soybeans for tofu production,
now being developed, will be made available to U.S. plant
breeders for screening and improving varieties for the export
market.
“The grants to Japan, awarded under Public Law 480,
were financed with foreign currency obtained by the United
States from the sale of farm products abroad. This money
cannot be converted into dollars for use in the United States,
but a portion of it can be used to pay for foreign research that
will benefit U.S. agriculture.”
A photo shows: USDA scientists Dr. C.W. Hesseltine
and Dr. A.K. Smith, and Japanese scientists Dr. Tokuji
Watanabe and Dr. Kazuo Shibasaki (left to right). They
started research in 1957 at the Northern Utilization Research
Laboratory, Peoria, Illinois, on using U.S. soybeans in
traditional Oriental Foods.
6368. Witham, W.C. 1965. Food uses of soy protein increase.
Notes from the Director of the Northern Division No. 767. p.
2. July 2.
• Summary: “Dr. Edward Meyer, director of research for
the chemurgic division of Central Soya and a member of
USDA’s Utilization Research and Development Advisory
Committee, conferred Wednesday on OC [Oilseed Crops]
studies on the flavor and flatus of soybean products,
including edible oil, and methods of testing for flavor quality.
Dr. Meyer indicated that production of isolated soybean
protein is being increased in two stages. By spring of 1966
an annual capacity of 30 million pounds is expected. This
capacity represents a sixfold increase since initial production
began in 1959.” Address: Acting Director.
6369. Indianapolis Star (Indiana). 1965. Keller Beeson dies;
Purdue agronomist. July 21. p. 7.
• Summary: “Lafayette, Indiana–Keller Beeson, 71 years
old, a Purdue University staff member and one of Indiana’s
most widely known agronomists, died yesterday in Home
Hospital here. He resided in West Lafayette.
“He retired on July 1, 1962, after receiving many state
and national honors for his work in advancing modern crop
techniques. He is credited with a major role in improving
Indiana corn, soybean, alfalfa and lespedeza yields to marks
near the top of national records.
“During his 40 years of agronomy extension service, he
met with farmers in every part of the state month after month
to discuss new seeds and methods. He was prominent in
establishment of the Indiana Crop Improvement Association.
“Funeral services will be at 1:30 p.m. Friday in Central
Presbyterian Church here with burial at Windfall at 4 p.m.
Friends may call at the Soller-Baker Funeral Home after 3
p.m. tomorrow.”
A portrait photo shows Keller Beeson.

6370. Food Engineering. 1965. Refined soybean oils boast
quality, stability. 37(7):57-59. July.
• Summary: The subtitle reads: “Refinement through
research has produced better-tasting, more stable soybean
oils. Goal is for even better oils through modified
hydrogenation and other techniques.”
Research at the “USDA’s Northern Utilization
Laboratory” (Peoria, Illinois) is improving the quality of
soybean oil.
Tables show: (1) Use of soybean oil (in million pounds)
in shortening, margarine, and other foods in 1934, 1935,
1938, 1943, 1947, 1950, 1955, 1960, and 1963. (2) A
chronology of major developments in soybean oil research
from 1946 to 1965.
6371. Nichols, Joe D. 1965. President’s page. Natural Food
and Farming (Atlanta, Texas) 12(2):5. July.
• Summary: “Another segment of agriculture is now in peril.
Something is killing the valuable honeybee. According to
newspaper reports, losses in five states have been more than
fifty per cent. Mysterious deaths of entire hives have been
reported in Texas and Louisiana.
“California, producing more than 29 million pounds of
honey this year, is also in serious trouble.
“This summer the U.S.D.A. is to begin studies in an
attempt to find the cause of the deaths. Beekeepers all over
America already know that mass spraying with modern
agriculture chemicals is the chief cause of the death of the
bees.
“This is an emergency. We could get along without
honey–I certainly would not want to lose this valuable food–
but we certainly cannot get along without the honeybee. The
bee is necessary for the pollination of our fruits, melons, and
legumes. We cannot continue to feed our people without the
bee.”
“Rachel Carson wrote Silent Spring and it became a best
seller. Many of us thought this book would alert America and
stem the tide. A few people were alerted but the tide of the
poison chemicals was not checked. On the contrary, more
and more are being used every year. The ‘system’ made an
effective counterattack. They have made too many people in
high places believe that we cannot feed our people without
their poison chemicals.” Address: M.D., Atlanta, Texas.
6372. Soybean Digest. 1965. Soybeans again top dollar
export crop. July. p. 31.
• Summary: “Record dollar exports of soybeans and soybean
products in fiscal year 1965 are expected to carry the oilseed
and product commodity group to a fourth consecutive year as
top dollar earner among U.S. agricultural exports, according
to the U.S. Department of Agriculture.
“Commercial exports for dollars of this commodity
group–chiefly soybeans, soybean meal, soybean and
cottonseed oil–are estimated at $880 million for the year,
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ending this June 30.
“Of total oilseed and product exports, soybeans and
soybean products are expected to account for about $750
million in cash export earnings, more than any other single
U.S. farm crop. This is a new record high in cash exports of
soybeans and also is the third fiscal year in a row that this
crop has been the No. 1 dollar earner in the export market.
“Total soybean and product exports, including soybean
oil under government programs, in fiscal year 1965, are
expected to reach a value of $850 million. The makeup
of this current estimate is soybean exports, $560 million;
soybean oil, $170 million; and soybean meal, $120 million.
“Impact on U.S. Economy: Exports of this scale,
mostly dollar earnings, are obviously making a direct and
very important contribution to the improvement of the U.S.
balance-of-payments position. Shipments of such great
quantities of soybeans also have a great impact on the U.S.
agricultural economy, as underscored by these highlights
from projected soybean export statistics:
“Soybean and soybean product shipments this year
represent nearly 15% of the value of total agricultural exports
(including concessional sales and donations under P. L. 480).
“Total export shipments of soybeans plus oil and meal
should represent about 40% of total 1964 U.S. production of
soybeans.
“The volume that is expected to move into export
channels was grown on an area equal to the total harvested
acreage of Illinois and Indiana, two of the leading states.
“The real growth in soybean and soybean product
exports has come in the past 10 years. For example, in fiscal
year 1955, soybean exports were only 51 million bushels.
Exports of soybeans began moving at an accelerated rate
in fiscal year 1960 when shipments reached 133 million
bushels. Soybean exports for fiscal 1965 are estimated at 205
million bushels.
“Exports of soybean oil have had a more rapid rate
of increase–from 36 million pounds in fiscal 1955, to 928
million in fiscal 1957, and an estimated 1,300 million in
fiscal 1965. Soybean meal exports also soared from 200,000
short tons in fiscal 1955 to 976,000 tons in fiscal 1962, and
an estimated 2 million tons in fiscal 1965.
“Why Sales Mounted: The rapid increase in soybean
sales to these markets primarily reflects a growing demand
for high-protein feed components for expanding livestock
industries and intensive market promotion by the U.S.
soybean industry in cooperation with the U.S. government.
“While dollar sales account for about 90% of total
oilseed and product exports, government programs are an
important factor in shipments of soybean and cottonseed
oils.”
6373. Strayer, George M. 1965. Editor’s desk: Plague in
export markets. Soybean Digest. July. p. 4.
• Summary: “Jimsonweed seed and morning glory seed

continue to plague us in export markets for soybeans. This
is further reflection of the fact that weed control is the No.
1 problem in soybean production in the United States and
one which needs even further attention from USDA, state
experiment stations, chemical companies and machinery
manufacturers.
“Neither jimsonweed seed nor morning glory seed
is considered poisonous in this country. Both are hard to
control. Both are considered poisonous or sufficiently
undesirable in some other countries that they are banned or
given severe discounts if found in shipments of soybeans.
“With the largest soybean acreage in history now
growing, we need all the friends we can acquire in the world
markets. This means we must:
“1–Plant only clean fields to soybeans.
“2–Use chemical and mechanical weed control to do the
best possible weed control job.
“3–Hand cut or otherwise remove conspicuous weeds
from our fields.
“4–Use the recleaner on the combine when harvesting,
have the right screen in it to remove all possible weed seeds,
and destroy them.
“5–Handle and store the crop to prevent breakage and
contamination.
“6–Sell a soybean crop of which we can be proud.
“If handlers and exporters will then do their part the
steady stream of protests from overseas buyers of U.S.
soybeans should decline and finally disappear.”
A small portrait photo shows George Strayer.
6374. Winters, Rhett Y. 1965. Charles William Dabney:
Educator, administrator and scientist. North Carolina
State University at Raleigh, School of Agriculture and Life
Sciences, History Series. No. 2. 23 p. July. [6 ref]
• Summary: A photo inside the front cover shows Dr.
Dabney. He was born in Hampden-Sydney, Virginia on 19
June 1855. He graduated at Hampden-Sydney College in
1873 with the degree of Bachelor of Arts. He entered the
University of Virginia in 1874, and remained for 3 years
studying chemistry, physics, and mathematics. He then went
to Germany and studied at the Univ. of Goettingen, where
he studied under the pioneers of agricultural chemistry and
in 1880 he earned a PhD degree in organic and agricultural
chemistry, cum laude, in 2 years. In Europe, Dabney also
studied at the Agricultural Institute at Goettingen and added
to his knowledge of scientific field work in agriculture by
studying the reports of the Director of the Rothamsted Farm
in England. During holidays he attended lectures at Berlin,
under Friedrich Woehler [lived 1800-1882], then considered
the foremost chemist in Germany and, with Justus von
Liebig [lived 1803-1873], one of the two founders of the
field of agricultural chemistry.
Dr. Dabney returned to America in 1880 with the
personal goal of helping to rebuild the South, and especially
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its natural and human resources, which had been devastated
by the Civil War (1861-65). That year he was offered the
position of professor of chemistry at the University of
Virginia, but instead in Nov. 1880 he accepted a position as
the second director of the North Carolina Agricultural and
Fertilizer Control Station (established in 1877) and State
Chemist. During the 7 years that he held this position, he
carried out his work, with emphasis on fertilizers and soils,
with vigor and professional skill. “The soybean received
its first study at this station, as to varieties, soil, fertilizers,
cultivation, and yield. Chief interest in the bean at this time
was as a livestock feed and parts of the plant were compared
with cow peas and other fodders.” Note 1. In the Station’s
1883 Annual Report, Dr. Dabney wrote a detailed section
titled “The soja bean–Soja hispida” (p. 116-27).
Note 2. This is the earliest scientific publication seen
on the soybean in North Carolina (April 2002) and the
earliest publication seen on soybeans from a North Carolina
Agricultural Experiment Station. It is also the earliest
document seen (April 2002) that clearly referred to the
cultivation of soybeans in North Carolina. This document
contained the earliest clear date seen for the cultivation of
soybeans in North Carolina (1882).
Dr. Dabney saw the need for establishing a separate
land-grant college in North Carolina, apart from the
University in Chapel Hill, and took an active role among
the leaders of the state who promoted the approval of the
legislation of 1887 to establish in Raleigh the North Carolina
College of Agriculture and Mechanic Arts (known today
as North Carolina State University). In fact, in early 1887
he wrote the bill that established the college. The bill was
enacted into law on 3 March 1887 and the college opened on
3 Oct. 1889. Dabney Hall, which houses the Department of
Chemistry, was later named in his honor.
Dr. Dabney did not remain in the state to see the
opening of A&M on October 3, 1889. In 1887 he became
President of the University of Tennessee (Knoxville) and
served there until 1904. “While serving as president of the
University of Tennessee, Dr. Dabney accepted President
Grover Cleveland’s appointment as Assistant Secretary
of Agriculture and was granted temporary leave from the
University [he was gone from 12 Dec. 1893 to 27 March
1897]. When McKinley succeeded Grover Cleveland
as President [in 1897], he invited Dr. Dabney to remain
as Assistant Secretary, and as an added inducement the
appointment carried the title Director of Scientific Research
with continuing status when new administrations came into
office.” While serving as Asst. Secretary of Agriculture,
Dabney introduced soybeans to Seventh-day Adventist
soyfoods pioneer Dr. John Harvey Kellogg of Battle Creek,
Michigan.
From 1904 until 1920 Dr. Dabney was President of the
University of Cincinnati. Honorary degrees were conferred
upon Dabney by Davidson College in 1899, Washington

and Lee University in 1900, Yale University in 1901, Johns
Hopkins University in 1902, and the University of Cincinnati
in 1937.
Note 3. Dr. Dabney died on 15 June 1945 (Friday)
of acute coronary thrombosis at age 90 in a hospital in
Asheville. He was buried in Cincinnati, Ohio. He was
survived (in 1945) by two daughters, Mrs. Alexander
Thompson and Mrs. John Ingle. For about 3 years Dr.
Dabney had maintained a summer home in Montreat, near
Asheville, North Carolina. During the winter, he resided at
Winter Park, Florida, and was en route from there when he
suffered the fatal attack. Address: Director, North Carolina
Agric. Exp. Station, 1925-1937.
6375. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. Who grows, sells, and buys the world’s
soybean crop. 3(31):6-7, 16. Aug. 2.
• Summary: World soybean production and trade were at an
all-time high last year. U.S. remains principal supplier, Japan
and West Germany big buyers.
6376. Byrd, Tom. 1965. Pioneer agronomist saw soybean
potential in state [Charles Burgess Williams]. News and
Observer (Raleigh, North Carolina). Aug. 16. p. 17.
• Summary: “What satisfaction C.B. Williams would
probably get if he could ride across the green fields of North
Carolina today!
“On almost every farm, he would see evidence of a
dream come true.
“Charles Burgess Williams was a man who in one
respect lived before his time. He had a vision for the farmers
of North Carolina and that vision centered around the
soybean. He promoted the soybean for more than 50 years.
And at time of his death, it looked as if much of this effort
had been in vain.
“Flourishing: But now the story is different. The
soybean has taken hold. It is growing, flourishing, and, in
fact, providing one of the brightest spots in the nation’s
agricultural economy.
“C.B. Williams (1871-1947) earned many distinctions
in life. Born at Shiloh in Camden County, he was a member
of the first class at North Carolina A. and M. College,
now N.C. State University at Raleigh. He was captain of
the university’s first football team, its first instructor in
chemistry, its first head of the agronomy department and its
first dean of agriculture.
“All told, he was to serve the university for 53 years, a
record that is yet to be equalled. It is said that in his prime
he knew more about the crops and soils of North Carolina
than any other man. Williams Hall, the university agronomy
building, is named for him.
“Almost Alone: It was the soybean, however that was to
occupy a special place in the life of this pioneer agronomist.
He became convinced early in his career that the soybean

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2296
was one of the most valuable plants ever to come to North
Carolina. At that time, Williams stood almost alone in his
convictions; his was a voice in the wilderness. Few trained
agronomists, even in the U.S. Department of Agriculture, had
yet seen the potential of this plant. Williams saw that all new
introductions of soybeans were tested in North Carolina. he
conducted variety demonstrations, fertilizer demonstrations
and breeding work. He wrote pages of copy for newspapers
and farm Magazines extolling the virtues of soybeans. He
used the old Farmers’ Institutes and their successors as part
of his campaign.
“Not only did he encourage farmers to grow soybeans,
but he urged oil mills to buy the beans for crushing purposes,
and he made suggestions to manufacturers about using the
beans for varnishes, paints and other purposes.
“The late Frank Jeter, who was associated with Williams
for 40 years, once wrote in his capacity as agricultural
editor at N. C. State: “’Many a time, I have seen the learned
agronomist crunching a bit of cracker or cookie made from
soybean flour... He claimed it was delicious. Perhaps if
he had let his claim remain at ‘nourishing’ and left off the
matter of taste, he would have been more successful in
having soy flour adopted as a staple item of diet.’
“Williams’ interest in soybeans probably stemmed from
his boyhood days on a Camden County farm. The plant had
been brought into the area a few years before. Williams
himself once said that the first soybeans coming to North
Carolina had been brought to Hyde County about 1870 by
an old sea captain from the Orient. They later spread to
other coastal locations. Growers called them ‘Japan,’ ‘coffee
berries’ and other names.
“In a way Williams was successful with his promotional
campaign. North Carolina adopted the soybean for a brief
period. Some new verities were originated; studies were
made as to shattering; the two-wheel mechanical soybean
harvester was invented; and the place of the bean in crop
rotations was investigated.
“First Oil Plant: A significant milestone was reached
on Dec. 13, 1915. On that date the Elizabeth City Oil and
Fertilizer Company changed over from crushing cottonseed
to crushing soybeans. This was the first commercial
manufacturer of soybean oil and meal in the United States.
“But then trouble set in. As soybeans began to spread
from the coastal lowlands, tobacco growers said the land
was made too fertile by the legume. Other kinds of troubles
seemed to follow the bean when it was planted for a number
of years on a farm. Tobacco growers did not know about
crowding more plants on the more fertile soil or balancing
the increased nitrogen, with more phosphate and potash.
“So soybeans lost favor in North Carolina. The Midwest
took them on.
“Editor Jeter observed shortly after Williams’ death
in 1947: ‘He was not a man who could be rushed into rash
statements (about) his convictions... I think... he... (was)

somewhat disappointed in his fellow North Carolinians who
would not see in the soybean the crop what he believed it to
be.’
“Large Acreage” If only Williams could have lived a
few more years! The tide had already begun to turn by 1947.
Soybeans were coming back to North Caroline in a manner
that probably would have exceeded his fondest dreams.
“This year, Tar Heel farmers are expected to plant nearly
900,000 acres of the crop. Only tobacco and cotton will bring
them more cash income.
“Nationally, the soybean has become the country’s
greatest oilseed crop. It has overtaken such traditional crops
as wheat, cotton and tobacco as America’s chief earner of
dollars in the export market.
“Production continues to expand. Prices remain good.
There are no burdensome surpluses. Truly the soybean is an
abnormality in this area of farm plenty.
“Many Uses: Williams’ dream of soybean cookies and
soybean flour for human consumption has not materialized,
at least not in the United States. But it is doubtful if many
Americans go through many days each year without using a
soybean product.
This versatile little legume now provides about twothirds of all domestic vegetable oil From this oil comes
such things as margarine, shortening, salad dressing, paints,
detergents and industrial chemicals. About three-fourths
of all oilseed meal for livestock and poultry comes from
the soybean. Separated soybean protein is used in such
things as adhesives, paper coatings, textile sizing and other
manufactured products.
“And looking to the, future, scientists see in the soybean
the hope for getting more protein for the half-starved peoples
of the world.”
6377. Schnittker, John A. 1965. U.S. official outlines role
of market promotion and P.L. 480 in U.S. soybean’s record
sales. Foreign Agriculture (USDA Foreign Agricultural
Service) 3(35):11. Aug. 30.
• Summary: Excerpts from a speech given at the Annual
Meeting of the National Soybean Processors Association in
early August, 1965. Address: Under Secretary of Agriculture.
6378. Brim, C.A.; Ross, J.P. 1965. Pickett, a cyst nematode
resistant soybean. Soybean Digest. Aug. p. 16-17.
• Summary: “Pickett, the first yellow-seeded soybean variety
resistant to the soybean cyst nematode (Heterodera glycines),
was released by the crops research division, Agricultural
Research Service, and the agricultural experiment stations of
Arkansas, Missouri, North Carolina, Tennessee, and Virginia
on July 1... Pickett is very similar to the variety Lee.”
Address: ARS/USDA, North Carolina State Univ., Raleigh.
6379. Evans, C.D.; Moser, Helen A.; McConnell, D.G.; et
al. 1965. Flavor evaluation of natural soybean oils of high
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and low linolenate content. J. of the American Oil Chemists’
Society 42(8):736-38. Aug. [18 ref]
• Summary: Test on soybean oils with 10.4, 9.4 and 5.2%
linolenate show that content must be reduced to below 5%
to improve flavor. Address: 1-4. Northern Regional Research
Lab., Peoria, Illinois.
6380. Fisher, C.E. 1965. Soybean production on the High
Plains of Texas. Soybean Digest. Aug. p. 18-20.
• Summary: Over 100,000 acres of soybeans are planted
each year in Texas and average yields approach 30 bushels/
acre. About 95% of this acreage is devoted to the varieties
Lee and Hill. Soybeans fit well into the cropping systems of
cotton and grain sorghum on irrigated land. Address: Texas
Agric. Exp. Station, South Plains Research and Extension
Center, Lubbock, Texas.
6381. Hackler, L.R.; Van Buren, J.P.; Steinkraus, K.H.; Rawi,
I. el; Hand, D.B. 1965. Effect of heat treatment on nutritive
value of soymilk protein fed to weanling rats. J. of Food
Science 30(4):723-28. July/Aug. [11 ref]
• Summary: “The effect of heating soymilk at 93º and 121ºC
for varying periods was evaluated in weanling rats. Also
determined were trypsin inhibitor retention and available
lysine values.”
Soybeans were soaked overnight in 3 times their
weight of tap water. While soaking, the soybeans absorbed
approximately 1.2 times their weight in water.
Cooking soymilk at 93ºC for 1-6 hours made no sense
as it did not improve its quality. However pressure cooking
soymilk at 121ºC for 5-10 minutes gave the best results.
Address: New York State Agric. Exp. Station, Cornell Univ.,
Geneva, New York.
6382. Harris, H.B.; Parker, M.B.; Johnson, B.J. 1965.
Influence of molybdenum content of soybean seed and other
factors associated with seed source on progeny response to
applied molybdenum. Agronomy Journal 57(4):397-99. July/
Aug. [13 ref]
Address: 1. Assoc. Agronomist; 2. Asst. Agronomist.
Both: Georgia Exp. Station, Experiment, Georgia; 3. Asst.
Agronomist, Georgia Mountain Exp. Station, Blairsville,
GA.
6383. Jones, E.P.; Scholfield, C.R.; Davison, V.L.;
Dutton, H.J. 1965. Analyses of fatty acid isomers in two
commercially hydrogenated soybean oils. J. of the American
Oil Chemists’ Society 42(8):727-30. Aug. [15 ref]
• Summary: A conventional shortening and a hydrogenated,
winterized oil had similar levels of saturated components but
the shortening had more than twice the percentage of trans
isomers as the oil. The shortening contained less oleic and
linoleic acids. Address: Northern Regional Research Lab.,
Peoria, Illinois.

6384. McConnell, D.G.; Evans, C.D.; Cowan, J.C. 1965.
Solvent winterization of partially hydrogenated soybean oils.
J. of the American Oil Chemists’ Society 42(8):738-41. Aug.
[16 ref]
• Summary: Using a solvent speeds up winterization and
gives increased yields. Acetone was the best solvent tested.
Address: Northern Regional Research Lab., Peoria, Illinois.
6385. Soybean Digest. 1965. A pilot program on soy
beverage. Aug. p. 26.
• Summary: “A pilot Food for Peace program which will
introduce soy beverage in six foreign countries will be
launched shortly” by USDA and the Agency for International
Development.”
“The USDA will purchase 500 metric tons of full fat and
5,000 metric tons of defatted fortified soy beverage powder
which will be distributed by U.S. voluntary relief agencies in
ongoing Food for Peace programs.
“Tests will be conducted in school lunch programs,
hospitals, orphanages, and maternal and child health
centers.” It will also be tested in CARE child feeding
projects in India.
“The soy beverage, based on a formula developed by
the Soybean Council of America, contains a milled soybean
product as its principal ingredient with added nonfat dry
milk and corn dextrose, fortified with vitamins and minerals.
When mixed with water it provides a nutritious beverage
for human diets.” Photos show: (1) An elderly man (a Hong
Kong refugee) holding a box bearing the U.S. AID logo. (2)
Three children drinking from metal cups.
6386. Soybean Digest. 1965. Keller Beeson, Mr. Soybean of
Indiana, gone. Aug. p. 32.
• Summary: Keller E. Beeson, former Purdue University
extension agronomist, a past president and secretary of the
American Soybean Association, and long one of its most
active members, died at the hospital in Lafayette, Indiana,
July 20. He had been in declining health recently. Burial was
at Windfall, Indiana, July 22.
“Mr. Beeson, who was known as ‘Mr. Extension
Agronomist’ to Indiana’s farm folk, was a member of the
Purdue University staff from 1924 until his retirement in
1962.
“He early caught the vision of corn hybrids and the
soybean and carried the gospel to thousands of Indiana
farmers through the extension service. By the time of his
retirement Indiana was growing soybeans on almost 3
million acres annually.
“Mr. Beeson joined the American Soybean Association
in 1925. He served as secretary for 5 years and president
for 2 years. He served the Association in many different
capacities and was always a most active supporter. The
Association awarded him an honorary life membership in
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1949. He was a crop reporter for the Soybean Digest until
after his retirement.
“Born on a farm near Columbia City, Indiana, March
18, 1894, Mr. Beeson attended Wabash College and taught
school several years. He obtained the B.S. degree in
agriculture in 1922 and the M.S. degree 5 years later.
“He was secretary of the Indiana Corn Growers
Association for many years, a past president of the
International Crop Improvement Association, and a director
from Indiana to this Association.
“He was a fellow of the American Society of Agronomy,
and had received the superior service award of the U.S.
Department of Agriculture, and the certificate of distinction
of the Purdue Agricultural Alumni Association.
A photo shows Keller Beeson; it is the same photo that
appeared in Soybean Digest at the time of his retirement in
1962.
6387. Soybean Digest. 1965. Nigeria is second exporter of
oils. Aug. p. 40.
• Summary: “Nigeria is second only to the United States as
a world exporter of oilseeds and vegetable oils from 1957
to 1961. Consequently, Nigeria is a major competitor of the
United States for sales of these products, especially to the
EEC [European Economic Community] countries.”
For details, see the report: “Nigeria: Projected level of
Demand, Supply, and Imports of Farm Products in 1965
and 1975, with Implications for U.S. Agriculture,” by Lyle
E. Moe. Foreign Regional Analysis Division, Economic
Research Service, USDA, Washington, DC 20250.
6388. Soybean Digest. 1965. Freeman credits success of
soybeans to research. Aug. p. 30.
• Summary: Speaking at the Northern Utilization Research
Laboratory in Peoria, Illinois, U.S. Secretary of Agriculture
Orville L. Freeman said soybeans now rank first among U.S.
oilseed crops and earn more dollars in farm exports (about
$700 million/year) than any other crop. Soybeans have a
farm value of nearly $2 billion and provide about two-thirds
of all domestic vegetable oil and 75% of all oilseed meals
for livestock and poultry. Yet 25 years ago they were only a
minor hay crop.
The dramatic soybean success story has been due largely
to research by scientists at the USDA, state agricultural
experiment stations, and industry. Working together they
have:
“Introduced breeding stocks and used these to breed
high-oil varieties with disease resistance and adapted to the
soybean-production areas of the country.
“Worked out mechanized growing and harvesting
practices that produce maximum yields and best seed quality.
“Developed processing methods for obtaining high
yields of oil with improved color and flavor that remain
stable during storage.

“Found new uses for soybean oil–in foods such as
margarine, shortening, and salad dressing and in paints,
plastics, detergents, and industrial chemicals.
“Formulated livestock and poultry rations based on
high-protein soybean meal.
“Separated soybean protein for use in adhesives, paper
coatings, textile sizing, and other manufactured products.
“Developed methods of processing soybeans for highprotein foods needed in many areas of the world.”
6389. Strayer, George M. 1965. Editor’s desk: Have lost a
staunch friend. Soybean Digest. Aug. p. 6.
• Summary: “The soybean industry has lost one of its
staunch and true friends with the passing of Keller Beeson.
President of the American Soybean Association for 2 years,
secretary for 5 years, extension agronomist at Purdue
University for about 40 years, he was one of the men who
was responsible for the present status of the crop in the
United States. Tireless in his preaching of the soybean
doctrine, his place in our industry cannot be filled–the
vacancy is too big.
“And I feel the loss of a true personal friend also. Keller
preceded me as secretary of ASA. He turned his records, his
problems and his words of wisdom over to me as I started as
the first employee the American Soybean Association ever
hired-on a part-time basis. His had been a labor of love. He
gave unstintingly of his time, his advice, his experience and
his wisdom. He is the man who made the transition from the
strictly volunteer organization [ASA] which met at Dearborn
Inn in September of 1940 to an organization which was
started on its way to permanence.
“He is one of the men responsible for the starting of
the Soybean Digest, for he earnestly pled at the Dearborn
[Michigan] meeting for the establishment of some type of
newsletter or publication for ASA.
“One of the grand men of soybeans has departed from
our midst. He can never be replaced. His indelible mark has
been left on America’s third most important crop. We will
miss him more than words can say.”
A small portrait photo shows George Strayer.
6390. Sullivan, Hays. 1965. A challenge to producers: Shall
we allow soybeans to join the list of surplus commodities, or
shall we unite as growers to meet the demands of increased
production? Soybean Digest. Aug. p. 7.
• Summary: The soybean is presently “the No. 1 export
dollar earner among all agricultural commodities. Soybeans
are No. 3 in value among all U.S. agricultural crops,
exceeded by only cotton and corn.”
“The Soybean Council, incorporated in 1956, with
ASA and NSPA joining together, has during the past year
developed and expanded markets for soybeans and soybean
products in the European and other areas. This work in
cooperation with Foreign Agricultural Service of USDA has
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certainly proved without a doubt that market development
is the best guarantee against surplus production ad also a
great stimulus for fair and good prices to the U.S. farmer in
the market places.” Address: President, American Soybean
Assoc.
6391. USDA Agriculture Handbook. 1965. Losses in
agriculture. No. 291. 120 p. Aug. See p. 11-12. [13 ref]
• Summary: Fungi, bacteria, viruses, insects, and nematodes
all attack soybeans and cause damage that reduces yield and
quality. For the period 1951 to 1960, there was a 14% loss
from diseases, 2% loss from nematodes, and 3% loss from
insects.
6392. Wang, Hwa L.; Hesseltine, C.W. 1965. Studies on the
extracellular proteolytic enzymes of Rhizopus oligosporus.
Canadian J. of Microbiology 11(4):727-32. Aug. [9 ref]
• Summary: “Two proteolytic enzyme systems were
observed in the culture filtrates of Rhizopus oligosporus. One
has an optimum pH at 3.0; the other, at 5.5. Both enzyme
systems have maximum activities at 50-55ºC and are fairly
stable at pH 3.0-6.0. Maximum production of the enzymes
occurred after 72 to 96 hours of incubation and then it
decreased rapidly.”
Note: An extracellular enzyme (or exoenzyme), is an
enzyme that is secreted by a cell and that works outside of
that cell. It is usually used for breaking up large molecules
that would not be able to enter the cell otherwise. This
term is also often used to refer to the hydrolytic digestive
enzymes secreted by fungi [such as Rhizopus oligosporus].
The majority of enzymes are intracellular, not extracellular
(Source: Wikipedia, May 2010). Address: Northern Regional
Research Lab., Peoria, Illinois.
6393. Cowan, J.C. 1965. Advances in research on the flavor
stability of edible soybean oil–A review. Food Technology
19(9):1413-16. Sept. [51 ref]
• Summary: Factors reviewed are: Importance of metal
impurities and their inactivation, identity of precursors of
undesirable flavors, need for protection from air and light,
hydrogenation and hydrogenated winterized oil, lowering
of the tocopherol and other minor component content, and
omission of the bleaching step. A table shows the amount
of soybean oil used in margarine, shortening, other foods
uses (salad dressings, salad and cooking oils, and related
uses), and total, from 1938 to 1963. The total increased from
256 million lb to 4,021 million lb, a 15.7 fold increase in
15 years. Much of this increase was due to improvements
in flavor stability of soy oil. Address: Oilseed Crops Lab.,
Northern Utilization Research and Development Div., ARS,
USDA, Peoria, Illinois 61604.
6394. Dimler, R.J. 1965. Full-fat soy flour and the world
food deficit. Soybean Digest. Sept. p. 32-34, 36-37.

• Summary: This article begins: “The world is in the midst
of a population explosion of catastrophic proportions” (Fig.
1, graph). It is estimated that the world population will reach
6 billion by the year 2000. Note: The actual date was Oct.
1999.
“In the regions of dietary deficiencies affecting some 2
billion people, their shortages are in protein, fat, and calories,
but the protein deficiency is probably the most critical.”
A small portrait photo shows Dimler. Address: Director,
Northern Regional Research Lab., Peoria, Illinois.
6395. Dodson, J.C. 1965. U.S. soybeans in the economy of
Japan. Soybean Digest. Sept. p. 27-28.
• Summary: Three broad elements have an important bearing
on how well we do in maximizing our sales of soybeans to
Japan: (1) the state of the Japanese economy, (2) the present
market situation for soybeans, and (3) the ASA-USDA
market development program. He discusses each of these in
detail.
There is presently a recession in Japan, a normal part
of the business cycle. Yet the “Japanese economy has great
underlying strength and is basically sound. The foreign trade
balance is good, foreign exchange reserves remain at a high
level, consumer expenditures are holding up well, and there
is virtually no unemployment. The current problems are
temporary.”
“Japan’s domestic production of soybeans is on a steady
downtrend, as the planted area declines each year. On the
other hand, requirements for soybeans for food and feed are
going up. This obviously means an increasing reliance on
imports.
“The competition for the Japanese soybean market is
between the United States and Communist China. If quality
is maintained and if the price relationships are satisfactory,
the Japanese processors prefer to buy from the United States
because of the reliability of supplies and their preference
for the free market mechanism. Purchases from Communist
China tend to be hampered by political considerations and
arbitrary pricing.
“At the same time, there are strong pressures in Japan
for expansion of trade with Communist China to provide an
outlet for more of Japan’s products. Not too many products
which Japan can use are available from China. Soybeans are
one commodity in ready demand.”
“Consumption of the traditional Japanese soybean
foods–miso, tofu, and shoyu–has leveled off, and may
begin to decline as the shift in diet [toward a Western diet]
continues.” Address: Former Agricultural Attache, U.S.
Embassy, Tokyo.
6396. Ennis, W.B., Jr.; Holstun, J.T., Jr. 1965. Weed control:
The soybean grower’s no. 1 problem. Soybean Digest. Sept.
p. 64-65, 67-69. [2 ref]
• Summary: Contents: Introduction. The weed problem.
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Weeds that reduce yield and quality. Extent and effectiveness
of present methods. Expanded research program (weeds).
Expanded ARS research on nematodes. Research needs.
Summary.
Tables: (1) Most damaging weeds in soybeans, listed
by region, 1962. The 4 columns are: (1) Common name of
weed. (2) North central. (3) Northeastern. (4) Southern. Most
weeds are found in all three regions.
A portrait photo shows either W.R. Ennis, Jr. or J.T.
Holstun, Jr.
This long article begins: “The control of weeds is one
of the most important problems facing soybean growers.
According to estimates made by the Agricultural Research
Service, U.S. Department of Agriculture, the losses in yields
and quality due to weeds and costs of controlling them total
more than $300 million per year (2).
“The Weed Problem: Weeds reduce yields–the average
yield reduction is about 3 to 4 bushels per acre. In addition,
weeds lower efficiency of harvesting operations–in some
instances 4 to 5 bushels per acre are lost by interfering with
combining. Growers suffer dockage losses because of them.
Weeds also serve as hosts for nematodes and insects which in
turn limit soybean production. Much of the cost of seedbed
preparation and cultivation could be saved if weeds were not
present.”
“Weeds That Reduce Yield and Quality. The problem
caused by weeds in soybean production is intensified because
of the large number of weed species present in the major
soybean producing regions.” The common and scientific
name of each is given.
“Extent and Effectiveness of Present Methods: The use
of herbicides to control weeds in soybeans has increased
markedly in the last 6 years. In 1959, approximately ½
million acres were treated with herbicides, while in 1962
nearly 2.8 million acres were treated or about 10% of the
total harvested acreage (1). Data are not available for the
acreage treated in 1965, but a similar increase probably
occurred during the period from 1962 through 1965. In 1964,
approximately ½ million acres were treated with herbicides
in the Mississippi Delta alone. This equaled the total acreage
treated throughout the United States in 1959.” Address: (1)
Agricultural Administrator; (2) Research Agronomist. Both:
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
6397. Hodges, Earl F. 1965. Urea–and natural high protein
feeds–economic implications. Soybean Digest. Sept. p. 4144.
• Summary: “What Is Urea? How Does It Work? Urea is
a nonprotein nitrogen compound which is changed in the
rumen into complex proteins by microorganisms which
convert this material into their own cellular structure. The
microorganisms are then digested by their ruminant host
thereby supplying protein for the body tissues of this host.

Urea furnishes no energy, vitamins, or minerals in the diet.
“Scientific literature over the last 50 years contains
hundreds of references stating the usefulness of urea in
feeding cattle, sheep, and other ruminants, so that there is no
longer any doubt as to the efficacy of its use, assuming it is
properly mixed at recommended levels with the other feed
ingredients of the ration.
“At least two or possibly three grades of urea are
commercially available. Only two grades were listed in the
statistics of the Tariff Commission -a fertilizer grade (46%
nitrogen), and feed grade (42% nitrogen). Today, there
appear to be three grades on the market–46% nitrogen, 45%
nitrogen, and 42% nitrogen. The terms ‘fertilizer’ and ‘feed’
grade seem to be passing out of the picture with urea being
designated only by the percentage of its nitrogen content.
The 46%-nitrogen urea is nontoxic to plants and ruminant
animals but the 42% urea may be toxic to some plants.
Plant toxicity in the 42% urea depends on whether or not
biuret is present. Biuret is a double molecule of urea which
sometimes occurs in urea if the temperatures are sufficiently
high in the urea manufacturing process. Biuret is nontoxic to
ruminants as is urea when fed at recommended levels.
“Ordinarily, 1 pound of urea plus 6 pounds of corn (or
other equivalent feed grain) is considered equivalent to and
can be substituted for 7 pounds of 44% soybean meal or
cottonseed meal. In some supplemental rations, molasses
is substituted for feed grain, particularly if the quality of
other feed available is relatively low. For example, molasses
plus urea can be fed with various kinds of silage, or with
relatively poor quality hay, or with just corn cobs. Acceptable
weight gains considering the low feed cost can be achieved.
“Regulation of Urea Sales: Sale of urea as a feed
supplement is regulated under feed control laws in most
states. In general, if equivalent protein from urea exceeds
one-third of the total crude protein in the feed formula, the
feed label shall bear a statement of proper usage and the
following statement: ‘Warning: This feed should be used
only in accordance with directions furnished on the label.’
Most feed manufacturers keep the amount of urea below the
level for which the warning is required.
“How Much Should Be Used? The amount of urea used
in milk cow rations (complete feeds) probably should not,
and need not, exceed 2% of the concentrate ration. For beef
cattle and sheep, the amount of urea need not exceed 1% of
the concentrate ration. In general, during the past few years,
when the feeding of urea was discussed, most nutritional
authorities emphasized the need for urea to be thoroughly
and uniformly mixed throughout the feed ration. This point
has been so strongly emphasized that probably many farmers
felt that their own feed mixing equipment was inadequate for
mixing urea. Unless they were buying urea in feeds already
mixed, they did not use it.
“More recently however, some farmers, having become
familiar with the use of other chemicals and medicinals,
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have fed urea using their own feed mixing equipment. For
instance, some farmers cutting dry silage in the winter
months add a bucket of urea per wagon load pouring it along
the middle of the wagon. In this case the mixing occurs as
the material is blown into and distributed in the silo. These
farmers indicated that they have achieved over several years
very satisfactory results with lower feed costs.” Address:
Agricultural Economist, Farm Production Economics Div.,
USDA, Washington, DC.
6398. Howell, R.W. 1965. Current soybean production
research. Soybean Digest. Sept. p. 25-26.
• Summary: “The cooperative soybean research program of
the U.S. Department of Agriculture and the state experiment
stations has been discussed at your last two meetings by Dr.
Herbert Johnson and Dr. Marion Parker. You are aware from
their talks that resources (funds) for soybean production
research have been increased in recent years. Dr. Ennis has
discussed the increased emphasis on weed and nematode
control in soybeans.
“Additional resources that became available for soybean
research in the fiscal year 1965 enabled us to expand our
work on breeding, diseases, and physiology to improve
yields, crop quality, and efficiency of production. About half
of these new resources were devoted to expansion of work
in our own fields and laboratories, and about half for work
under contract with other research agencies. In strengthening
our own so-called ‘in-house’ program of research we are
providing our first laboratory and greenhouse facilities for
work on nodulation and on physiology of the soybean plant
at Beltsville.
“Dr. B. E. Caldwell is succeeding Dr. Herbert Johnson
in our research on nodulation. One of the serious limitations
on practical exploitation of the nodulation work has been
difficulty of establishing a new strain of rhizobia in a field
with an existing population. Inoculation techniques are
being studied and there is some reason for encouragement,
although there are many complexities related to soil types,
to interactions of soybean and bacterial genotypes, and to
methods of applying the inoculum.
“Last fiscal year we negotiated cooperative agreements
with three universities for soybean research with the
following objectives:
“1–The University of Missouri will develop cyst
nematode-resistant varieties for the Midwest. These varieties
should become available faster than the nematode spreads
into new areas, if the rate of spread is not greatly increased.
“2–North Carolina State will conduct research on
photosynthesis, and a comparison of varieties for differences
in efficiency of photosynthesis. Many separate pieces of
evidence point to variables in photosynthesis as significant in
crop production, and we expect to place substantial emphasis
on basic studies in this area in the future.
“3–Purdue University will conduct research on nucleic

acids in soybeans, with particular attention to comparisons
in high protein and normal types. Nucleic acids are the
biochemical carriers of inheritance and they are key
participants in protein synthesis. This work may have general
implications contributing to all phases of our work.
“In addition to resources for these activities we received
funds for a study of mycotoxins in soybeans. Agreements
have been made with Iowa State University and Virginia
Polytechnic Institute for identification of molds and assay of
the toxin hazard. We are collecting samples of many soybean
varieties each week during seed development and for several
weeks after maturity at locations in all soybean producing
areas for use in this study.
“Further Problems: Geo. M. Strayer has asked me to
comment on problems requiring further effort, and on our
plans for attacking these problems.
“Soybean production problems come down to increased
yields. This is our No. 1 objective. But we are continually
diluting this effort because of the necessity of attacking
related problems. For example, emphasis in recent years on
getting good Phytophthora-resistant varieties has delayed
the introduction of Phytophthora-susceptible varieties.
Development of a cyst-nematode-resistant variety required
many man-years.
“Our rate of progress is largely a question of manpower.
Our scientists almost always have been short of adequate
help. We are now able to increase support of our scientists
with more subprofessional help and, at some locations,
additional facilities. We have not yet achieved the emphasis
on plant physiology that is needed. We plan to employ a
physiologist to work specifically on photosynthesis. This
will be related to the work in North Carolina but will not
duplicate it. We plan to establish at least two and possibly
three other scientific positions. Final arrangements have
not been made as to the exact programs or location of these
positions. However, there is need for a plant breeder for the
Delta area (this is more urgent since Dr. Matson resigned
from the Portageville, Missouri, station), a pathologist, and/
or a breeder to be concerned with improvement of seed
quality. Other professional positions are being considered.
“Our contract funds in 1966 and later years will be
used for specific projects by which useful information can
probably be obtained in 2 to 5 years. We will continue to
invite agronomy and plant pathology departments and other
research organizations to make proposals. We received more
good proposals than we could support last year.
“Many New Varieties: The recent increases in our
funds have enabled us to initiate work in several scientific
areas and to increase effort in others. The results will be
reflected in improved soybeans for the farmer in the future.
It is significant that 1965 has seen the largest number of
new varieties from the cooperative USDA-state experiment
station program that we have ever released in 7 years.
“Enumerating these chronologically in the order of
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release, Traverse variety was released with Minnesota and
adjoining states last spring. This variety with a colorless
hilum has been developed especially for the export market
and represents a tangible result of the increased support of
soybean research in Minnesota for the last few years.
“Pickett has been released with North Carolina and
several other southern states as a variety resistant to the
soybean cyst nematode. We think this will take the heat
off so far as severe problems from the cyst nematode are
concerned in most areas.
“Amsoy variety has been released with Iowa and other
states, and is especially adaptable to north central Iowa and
areas of comparable latitude.
“Dare is another new southern variety, most of the
developmental work of which was done in North Carolina. It
adds significant disease resistance.
“Semmes was released by Mississippi and other states
and Davis by Arkansas. Each of these has Phytophthora
resistance.
“While the number of varieties released is not the only
criterion for research advances, it is an end product which
is most useful to you. Yet I must repeat what has been said
before, that our knowledge of the basic biology of soybean
production continues to be deficient. We constantly face
the threat of more serious disease problems; we fail to
understand why the soybean produces less than some other
crops, and why we cannot write a reliable prescription to
produce 50 or 60 or 70 bushels; and we have not found
the key to that will-of-the-wisp, hybrid soybeans. All of
these questions concern us, but of necessity, they can get
only limited attention from our present staff. They offer
stimulating and promising opportunities for research that will
provide better soybeans in the future.”
A portrait photo shows R.W. Howell. Address: USDA,
ARS, CR, Soybean Investigations, Beltsville, Maryland.
6399. Human Nutrition Research Div., Agricultural Research
Service. 1965. Vegetables in family meals: A guide for
consumers. USDA Home and Garden Bulletin No. 105. 32
p. Sept. See p. 3. Slightly revised July 1968, and July 1969.
Revised July 1971. Slightly revised Jan. 1975, Aug. 1980,
Dec. 1982.
• Summary: Page 3: “The mature dry legumes–dry peas, and
the multiple members of the bean family, including navy,
pinto, and soybeans–pack the most protein of any plant food
and contribute B vitamins.” Address: USDA, Washington,
DC.
6400. Owens, L.D.; Wright, D.A. 1965. Rhizobial-induced
chlorosis in soybeans: Isolation, production in nodules and
varietal specificity of the toxin. Plant Physiology 40(5):92730. Sept. [9 ref]
• Summary: Rhizobial-induced chlorosis in soybeans
is a rather unusual disease. Four soybean varieties were

grown with various combinations of 6 strains of Rhizobium
japonicum, the root nodule organism. Two of the varieties,
Hawkeye and Lee, have been classified as being highly
resistant to rhizobial-induced chlorosis. The other two,
Otootan and Improved Pelican are classified as being
resistant.
Summary: “Rhizobial-induced chlorosis was found to be
caused by a single, nonspecific, phytotoxin amino compound
produced in the nodules of certain soybean-rhizobial
associations. The phytotoxin was recovered in substantial
quantities from young chlorotic leaves, but not in older,
normal-appearing leaves of soybean plants.” Address: U.S.
Soils Lab., Soil and Water Conservation Div., Agricultural
Research Service, USDA, Beltsville, Maryland.
6401. Pogeler, Glenn H. 1965. What the Soybean Council is
doing for you. Soybean Digest. Sept. p. 38-40.
• Summary: “Just a few short years ago, Howard Roach had
a dream and it was about Spain. His research showed that
the per capita consumption of edible oils was pitifully low in
that country. Because Spain was almost entirely dependent
on the olive crop as a source of edible fat, she was finding
her supply of fats for the population always at a low level.
Because olives are a tree crop, the production is based
on a cycle of on one year, and off the next. This makes a
tremendous fluctuation in supply from year to year.
“Howard Roach convinced the Spanish government
that a program of supplementing their olive oil supply with
soybean oil would make it possible to increase the per capita
consumption of oil for the benefit of all. This would also
allow Spain to continue her normal exports of olive oil which
were needed to produce foreign exchange to enable them to
continue the industrial expansion of the nation.
“Spain negotiated a P.L. 480 agreement, and for several
years bought soybean oil under P.L. 480 [using local
currency, pesetas]. As her financial situation improved, she
was able to switch to dollar purchases and today, Spain is the
largest buyer of soybean oil from the United States.”
“Iran is another example of a country which originally
began by buying U.S. soybean oil under P.L. 480 and has
now switched to dollar purchases. Iran, in the fiscal year
ending 1960, took from the United States 11,000 metric tons
of soybean oil and, just 5 years later, is expected to import
45,000 metric tons.”
“India is our newest large buyer of soybean oil and last
fall signed an agreement with the U.S. government to take in
approximately 75,000 tons...” Other users of U.S. soybean
oil this past season include Pakistan, Greece, Guinea,
Iceland, Tunisia, Egypt, Sierra Leone, Yugoslavia, Chile,
Taiwan and several others.
“Europe and Canada are the major dollar buyers of U.S.produced soybean oil.” Major buyers of U.S. soybeans are
Japan, Netherlands, Canada, West Germany, Denmark and
many other countries.
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“Spain is building up a crushing industry and, by the end
of 1965, is expected to be able to crush very close to 700,000
metric tons of oilseeds per year...”
Soybean exports will top 200 million bushels this year
and are expected to continue to rise. “Latest government
estimates indicate that approximately 2 million tons of
soybean meal will find their way overseas from the 1964
crop of soybeans. This year is another record breaker
with France, Germany, Netherlands, Canada, Belgium,
Yugoslavia, Italy, Denmark, and Spain being the major users.
There has been a tremendous expansion in the exports
of U.S. soybeans and soybean products. The Soybean
Council of America deserves part of the credit. “In my
travels overseas, it seems as though everyone is talking about
soybeans and soybean products.”
Also discusses how the Soybean Council operates and
is financed, its relationship to USDA’s Foreign Agricultural
Service, its overseas offices, some of its problems, and
reasons for expanding the program. A portrait photo shows
Glenn Pogeler. Address: President, Soybean Council of
America, Inc.
6402. Soybean Digest. 1965. Honorary life members
[American Soybean Assoc.]: Russell S. Davis and Jake
Hartz, Jr. Sept. p. 10.
• Summary: Russell S. Davis of Clayton, Illinois, was a
lifelong grower of soybeans and a seed producer. He first
became interested in soybeans in his late teens, in 1906 and
1907. He was one of the few early sellers of seed soybeans
in western Illinois. He developed his own pedigreed
strain, Sable. When W.J. Morse of the U.S. Department of
Agriculture returned from the Orient with his many hundreds
of selections of Oriental varieties–from which strains most
of today’s U.S. soybean varieties are descended–Mr. Davis
tested a large number of these selections on his farm.
Jake Hartz, Jr. was one of the original partners in Jacob
Hartz Seed Co. when it was formed in 1942 and now heads
that firm. “Mr. Hartz was born [on 2 Aug. 1920] at Wheatley,
Arkansas, and moved with his parents to Stuttgart at the
age of 4. He was educated in the local schools and attended
Subiaco Academy in Subiaco, Arkansas. He worked part
time in his father’s business while still in school. The firm
has been one of the most active in promotion of the soybean
crop in Arkansas and the Midsouth. Mr. Hartz has seen the
production of soybeans in Arkansas grow from practically
nothing to 61 million bushels in 1964. Mr. Hartz’ father,
Jacob Hartz, Sr., was also elected an honorary life member of
the American Soybean Association, in 1949.” Besides being
a great seedsman and soybean producer, Mr. Hartz was also a
president of the ASA.
Photos show Russell Davis and Jake Hartz, Jr.
6403. Dodson, Joseph C. 1965. U.S. official notes new trends
in utilization of soybean in Japan, predicts rising demand.

Foreign Agriculture (USDA Foreign Agricultural Service)
3(40):11. Oct. 4.
• Summary: Excerpts from a speech given at the annual
convention of the American Soybean Association in
Memphis. The soft spot in the potential magnitude of
Japanese soybean consumption may well be the level of
oil consumption. The level needs to be raised substantially.
Address: Former U.S. Agricultural Attaché in Tokyo.
6404. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. Japanese soybean study. 3(42):12. Oct. 11.
• Summary: The Japan Shoyu Research Institute, Tokyo,
will compare Japanese and U.S. soybean meals for making
shoyu (soy sauce), under a grant awarded by the U.S. Dep.
of Agriculture. Previous research at the Institute showed
that whole soybeans from the United States yielded slightly
higher quantities of shoyu than Japanese beans, and that the
quality of shoyu was about equal. In recent years, defatted
soybean meal has replaced whole beans as the foremost raw
material for making soy sauce.
6405. Gunther, Robert C. 1965. Re: The difference between
various Gunther protein products. Letter to Dr. W.J. Wolf,
Oilseed Crops Lab., Northern Utilization & Development
Div., 1815 North University St., Peoria, Illinois 61604, Oct.
12. 1 p. Typed, with signature on letterhead.
• Summary: “I admit that the three different names used with
the NV Protein over the past several years could indeed be
confusing to you. First, let me say that NV Protein, Special
and NV Protein, Regular, are one and the same product.
About 8 years ago we designated our present NV Protein
as ‘Special’ but we dropped this nomenclature about 4-5
years ago, and just call it NV Protein now. The NV Protein,
Experimental which you received in March 1957 was an
experimental soy proteinate and was and is quite different
from our regular NV Protein. We did not develop the NV
Protein, Experimental any further and consequently we have
none of this material at the present time.”
“I am sending you today an 8 oz. sample of our NV
Protein...” Address: Gunther Products, Inc., 701 West Sixth
St., Galesburg, Illinois 61401. Phone: 342-0119.
6406. Caviness, C.E.; Walters, H.J. 1965. Davis: A new
variety for Arkansas. Soybean Digest. Oct. p. 13.
• Summary: “Davis possesses a high degree of resistance
to Phytophthora rot and is adapted for production on poorly
drained soils in Arkansas.” Address: 1. Assoc. Agronomist; 2.
Plant Pathologist: Both: Arkansas Agric. Exp. Station.
6407. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Soybean Digest. Oct. p. 12.
• Summary: This soybean variety has agronomic
characteristics similar to those of Lee, but outyields it by
8% on poorly drained clay soils in Mississippi. Address:
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Research Agronomist, Delta Branch Experiment Station,
Stoneville, Mississippi.
6408. Howell, R.W. 1965. Current soybean production
research. Soybean News (NSCIC) 17(1):2, 5. Oct.
Address: Leader, Soybean Investigations, C.R., A.R.S.,
USDA.
6409. James, A.L.; Anderson, I.C.; Greer, H.A.L. 1965.
Effects of naphthaleneacetic acid on field-grown soybeans.
Crop Science 5(5):472-74. Sept/Oct. [11 ref]
• Summary: Naphthaleneacetic acid is an auxin and a growth
substance. A photo shows the differences in lodging of
control plants (top) and those treated 4 times with 50 ppm of
NAA (bottom) in experiment 6. The bottom plants are much
more upright than the top plants. Address: Iowa Agric. Exp.
Station, Ames, Iowa.
6410. Sorenson, William G.; Hesseltine, Clifford W. 1965.
Carbon and nitrogen utilization by Rhizopus oligosporus
(Abstract). Phytopathology 55(10):1077. Oct.
• Summary: The main soluble carbohydrates in soybeans
(stachyose, raffinose, and sucrose) were not utilized as sole
sources of carbon by the tempeh mold Rhizopus oligosporus
NRRL 2710. However such common sugars as glucose,
fructose, galactose, and maltose did support excellent growth
of the mold, as did xylose. Address: Northern Utilization
Research and Development Div., USDA, Peoria, Illinois.
6411. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. Spain suspends import duties on soybeans.
3(44):11. Nov. 1.
• Summary: The Spanish Government has suspended
import duties on soybeans, soybean meal, and oil. This is
a continuation of a suspension in effect since December
1964. Former ad valorem duties applied against the c.i.f.
prices were 2.5% for soybeans and soybean meal and 1% for
soybean oil.
6412. Chemical and Engineering News. 1965. Altschul
receives Spencer award. 43(46):88. Nov. 15.
• Summary: “The Charles F. Spencer Award for
achievements in agricultural and food chemistry was
presented to Dr. Aaron M. Altschul of USDA’s Southern
Regional Research Laboratory.”
“For more than 20 years Dr. Altschul’s efforts have
been dedicated to the improvement and more efficient use of
vegetable proteins for human consumption. His conviction
that the world’s hungry millions could be fed by substituting
the more economical, yet wholesome, vegetable proteins for
animal proteins has led to the development of nourishing
foods from cottonseed, soybean, and peanut flours.
“Dr. Altschul earned his Ph.D. in physical chemistry in
1937 from the University of Chicago. He then served in the

university’s chemistry department... He joined the staff of
the Southern Regional Research Laboratory, at New Orleans,
Louisiana, in 1941 to conduct research on plant proteins and
on storage of cottonseed. In 1949 he was promoted to head
of the protein and carbohydrate division.”
“Since 1958, Dr. Altschul has been chief research
chemist of the Seed Protein Pioneering Research
Laboratory... Despite this work load, Dr. Altschul has
found time to serve as a consultant on vegetable proteins
to the World Health Organization (WHO), the Food and
Agricultural Organization (FAO), and the United Nations’
Children’s Fund.”
A portrait photo shows Dr. Aaron M. Altschul.
6413. Eldridge, Arthur C.; Nash, Arlo M. Assignors to
the USA as represented by the Secretary of Agriculture.
1965. Process of producing soybean proteinate. U.S. Patent
3,218,307. Nov. 16. 2 p. Application filed 1 Aug. 1961. [7
ref]
• Summary: Describes solvent extraction using ethyl alcohol
to produce a vegetable-protein gel. “This application is a
continuation-in-part of application S.N. [Serial No.] 41,213,
filed July 6, 1960, now abandoned.
“This invention relates to novel soybean protein
products and to compositions therewith. It is believed that
our herein described novel products, which are proteinaceous
and contain 15.5 to 17.0 percent nitrogen, constitute the first
instance of a vegetable-derived protein that can form edible
and esthetically acceptable thermo-reversible hydrogels
having characteristics that are similar to those of the
traditional commercial dessert gelatin of animal origin.
“More particularly, this invention pertains to the
products obtained by treating (extracting) the acidprecipitated (isoelectric) soybean protein fraction obtained
by acidifying the separated aqueous supernatant of a neutral
or slightly alkaline aqueous dispersion or slurry of hexane
extracted soybean meal with a lower alcohol or an aqueous
solution thereof.”
“Example 1: 200 g. of hexane-extracted soybean meal
were mechanically stirred in 2000 ml. of water and the
suspension was repeatedly adjusted to pH 7.4-7.6 with alkali
during the one-hour of stirring. The suspension was then
centrifuged, and the separated solids were stirred in another
1000 ml. of water for 30 minutes before centrifuging. The
two centrifugation supernatants were combined, and HCl
[hydrochloric acid] was added to lower the pH to 4.2-4.7.
The precipitated protein was isolated by centrifugation, and
the moist curd (56 g. dry basis) was dispersed 5 separate
times in 300 ml. portions of 85 percent (v./v.) aqueous
ethanol in a blender. Then the filtered ethanol-moist cake was
vacuum-dried at 30º C., yielding 53.2 g. of material which,
for convenience, was then dispersed in alkali (pH 7.5), the
residue from centrifuging was discarded, and the solubles
were freeze-dried to yield our alcohol-treated sodium
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proteinate product.”
Note: Soy is mentioned 25 times in this patent, as
“soybean proteinate,” “soybean protein products,” “the acidprecipitated (isoelectric) soybean protein fraction,” “hexaneextracted soybean meal,” “soybean-derived hydrogelforming products,” “soybean protein products,” “pure
isolated soya protein that is widely used as a paper coating,”
“alcohol-extracted soybean fraction” and “water-soluble
soybean proteins.” Address: Peoria, Illinois.
6414. Foreign Agriculture (USDA Foreign Agricultural
Service). 1965. The export and promotion of U.S. oilseeds
and oilseed products. 3(48):10-12. Nov. 29.
• Summary: “U.S. oilseeds and oilseed products have
continued as the nation’s top dollar export earner of all
agricultural commodities in the past year–a firm member of
the ‘billion dollar club.’ FY [fiscal year] 1965 was a record
export year with $1.1 billion total trade up 30 percent over
1963-64 and over 90 percent represented dollar business...
Most of the ‘nondollar’ exports were soybean and cottonseed
oils that moved under Public Law 480.”
The year 1964-65 was a record year for exports of
soybeans and soybean products. Leading importers of U.S.
soybeans (in million bushels) were Japan (48.4), Canada
(33.9), Netherlands (26.9), and West Germany (22.4).
Leading importers of U.S. soybean meal (in 1,000 tons) were
France (358.4), West Germany (300.7), Canada (249.4), and
Netherlands (245.2). Leading importers of U.S. soybean oil
(in million lb; 2,204.6 lb = 1 metric ton) were Spain (239.5),
Pakistan (195.2), India (137.0), Morocco (79.5), Iran (70.7),
Greece (54.7), Israel (42.9), and Yugoslavia (41.7).
“In Japan, one of the largest U.S. markets, continued
check sampling at the rate of 5-10% is being made on
imports to insure that the same quality of beans purchased
is actually shipped and that U.S. exporters are informed of
low-quality shipments. The American Soybean Association,
through the Japan Oilstuff Inspectors Corporation, points out
specific shipments of low quality thus allowing ASA to back
up requests for exporters to maintain grade standards.
“ASA sponsored trips of two teams of Japanese Soybean
Crushing Association officials to the United States in 1965
(the larger team came at its own expense) to view U.S.
soybean production, marketing, and shipping methods. Since
then, Japanese crushers have had a better understanding of
the dependable supply and quality of U.S. soybeans.”
6415. Horwitz, Herbert J. comp. 1965. Records of the
Bureau of Plant Industry, Soils, and Agricultural Engineering
(Record Group 54). A supplement to Preliminary Inventory
No. 66. Washington, DC: General Services, National
Archives and Records Service, The National Archives. iii +
22 p. Nov. NC 135.
• Summary: Contents: Introduction. Inventory–Records
of the Bureau of Plant Industry: General records, records

of the Division of Agricultural Engineering, records of the
Division of Botany (records of the Section of Seed and Plant
Introduction), records of the Division of Farm Machinery,
records of the Division of Farm Power and Machinery,...
records of the Division of Plant Exploration and Introduction
(incl. Records of Frank N. Meyer, plant explorer, 190218, correspondence, reports, and special studies prepared
for the USDA, 4 feet, 135I), records of the Office of the
Chief Chemist, records of the Beltsville Research Center,
Maryland. Cartographic records (maps). Audiovisual records.
Appendix IV: Select list of subjects in the reference file
(Entry 26C). Address: USDA. Phone: 313-764-3482.
6416. Soybean Digest. 1965. Plywood glue, a market for soy
protein, corn starch. Nov. p. 22.
• Summary: Dialdehyde starch (DAS), a corn product
developed by the NRRL, improves plywood glues made
from soy proteins and fast-growing southern pine trees.
6417. Soybean Digest. 1965. The state associations: Second
Mississippi soybean day. Nov. p. 18.
• Summary: “The Second Annual Mississippi Soybean Day
sponsored by the Mississippi Soybean Association will be
held in Broom Auditorium, Delta State College, Cleveland,
Mississippi, on Dec. 2.
“The program includes discussions on soybean weed
control by Dr. C.G. McWhorter, and soybean varieties by Dr.
E.E. Hartwig, both located at the Delta Branch Experiment
Station, Stoneville, Mississippi.”
“Other attractions on the program will be the crowing of
the Mississippi soybean queen for 1966 and the presenting of
awards to the Mississippi soybean contest winners.”
6418. Soybean Digest. 1965. President Pogeler toured the
Council’s operations. Nov. p. 21.
• Summary: “Glenn Pogeler, president of the Soybean
Council, has returned from a supervision tour of the
Council’s operations and offices in the European area.
During his visit Mr. Pogeler had the opportunity of
consultation with interested government and industry
representatives as well as discussions in meetings with SBC
employees in Germany, Spain, and Italy.
During his stay in Italy, Mr. Pogeler visited the Olio
Buono seed crushing plant, which is located approximately
25 miles from Rome.
“R.L. Beukenkamp, assistant administrator of the
Foreign Agricultural Service export program, and Calvin
Spilsbury, acting chief of the foreign marketing branch of
FAS, accompanied Mr. Pogeler during his visit to Rome and
Madrid.”
6419. Miller, D.L. 1965. Re: Soybeans–NU developments–
Visit of 3 people from Grain Processing Corporation,
Muscatine, Iowa, to NU on December 9. Letter to files,
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NRRC, Peoria, Illinois, Dec. 10. 1 p. Typed, without
signature.
• Summary: The three visitors from Grain Processing Corp.
were Dr. Ronald G. Malzahn, Mr. Robert E. Olson, and
Mr. Harvey McFate. The “visitors came to NU [Northern
Utilization] for a discussion of our soybean developments
and their possible utilization by Grain Processing
Corporation. During the day, visitors had discussions with
Drs. Cowan, Wolf, and Rackis (OC), Messrs. Griffin and
Mustakas (ED), in addition to the writer.
“Grain Processing has an idle solvent-extraction plant.
They now have under consideration the possible reopening
of this plant, or as an alternate, the purchase of soy flour
or protein and upgrading it. The discussions of the day,
therefore, were centered around the soy-protein-derived meat
substitutes, the full-fat soy flour, and the various soybean
isolates and products derived therefrom... Interesting
comment during our discussion by one of the visitors was
that Grain Processing has undoubtedly taken more advantage
of NU investigations than any other company.” Address:
Asst. Director, Peoria, Illinois.
6420. Eagleman, J.R.; Decker, W.L. 1965. The role of
soil moisture in evapotranspiration. Agronomy Journal
57(6):626-29. Nov/Dec. [10 ref]
• Summary: A test crop of soybeans was grown at various
soil moisture deficits. The graph of soil moisture deficit and
relative evapotranspiration was curvilinear with a correlation
coefficient of 0.72. Address: Missouri Agric. Exp. Station.
6421. Koritala, Sambasivaro; Dutton, H.J. 1965.
Hydrogenation of linolenate. XII. Effect of solvents
on selectivity. J. of the American Oil Chemists’ Society
42(12):1150-52. Dec. Based on a paper presented at Fall
Meeting of the Am. Oil Chem. Soc. Chicago. 1964. [14 ref]
• Summary: The cause of certain undesirable flavors in
soybean oil has been attributed to the presence of linolenic
ester groups. A good-quality soybean cooking or salad oil
can be obtained using a two-step process: (1) Selective
hydrogenation to reduce linolenate to 2-3% from its original
7-9%; and (2) Winterization to remove the solid, highmelting-point fatty acid esters formed during hydrogenation.
The solvents dimethyl formamide (DMF), furfural,
acetonitrile etc. improved stability. Address: Northern
Regional Research Lab., Peoria, Illinois.
6422. Rackis, J.J. 1965. Physiological properties of soybean
trypsin inhibitors and their relationship to pancreatic
hypertrophy and growth inhibition of rats. Federation
Proceedings (FASEB) 24(6):1488-93. Nov/Dec. [30 ref]
• Summary: This is the earliest document seen showing that
crystalline trypsin inhibitor causes pancreatic hypertrophy
and inhibits growth in rats. Address: Northern Regional
Research Lab., Peoria, Illinois.

6423. Shibles, R.M.; Weber, C.R. 1965. Leaf area, solar
radiation interception and dry matter production by
soybeans. Crop Science 5(6):575-77. Nov/Dec. [12 ref]
Address: USDA; Iowa Agric. Exp. Station, Ames.
6424. Stillings, B.R.; Hackler, L.R. 1965. Amino acid studies
on the effect of fermentation time and heat-processing of
tempeh. J. of Food Science 30(6):1043-48. Nov/Dec. [17 ref]
• Summary: After the typical 24-hour fermentation, the
amino acid methionine, increased slightly, whereas cystine,
tryptophan, lysine, histidine, arginine and aspartic (amino
acids) all decreased slightly. Free amino acids increased
during fermentation. “Deep-fat frying of tempeh caused
some amino acids to decrease after 5 minutes [longer than
tempeh is typically fried]... lysine and cystine were most
susceptible to heat destruction.” Steaming tempeh for typical
lengths of time had no effect on the amino acid content.
Address: Dep. of Food Science and Technology, New York
State Agric. Exp. Station, Cornell Univ., Geneva, New York
14456.
6425. Strayer, George M. 1965. Editor’s desk: Grade
changes coming. Soybean Digest. Dec. p. 4.
• Summary: “The soybean industry–along with the grain
grading branch of Consumer and Marketing Service of
USDA–must face up to realities in soybean grading. Grades
must be made to reflect value. This is not true today. Neither
oil nor protein content is given any recognition in the grades.
Yet they are the two end products for which the crop is
grown. Grades must be made to reflect these items... I again
suggest it may be time to take a real close look at our entire
grading system on soybeans.”
A small portrait photo shows George Strayer. Address:
Editor.
6426. Chorney, W.; Scully, N.J.; Dutton, H.J. 1965.
Radiation effects of carbon-14 and tritium on growth of
soybean. Radiation Botany 5(3):257-63. [19 ref. Eng; fre;
ger]*
• Summary: Published under the same title in 1962 in
Northern Utilization Research and Development Division
(USDA), Publication, No. UAC-6360. 24 p. Address:
Agronne National Lab., Illinois.
6427. Koritala, S.; Dutton, H.J. 1965. Hydrogenation of
linolenate. XIII. Sodium borohydride reduced catalysts.
Presented at the Spring Meeting of the American Oil
Chemists Society. Texas. *
Address: Northern Regional Research Lab., Peoria, Illinois.
6428. Kromer, George W. 1965. U.S. soybean processing
capacity and number mills. Economic and Statistical
Analysis Division, Economic Research Service (Washington,
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DC) ERS 269. Microform. *
6429. Altschul, Aaron M. 1965. Proteins: Their chemistry
and politics. New York, NY: Basic Books, Inc. xii + 337 p.
Illust. Index. 22 cm. Summarized in Soybean Digest, April
1966, p. 38. [300* ref]
• Summary: Contents: Foreword. Preface. Part I:
Introduction. 1. Introducing proteins. 2. The protein content
of tissues. Part II: Amino acids, proteins, and proteolysis. 3.
Amino acids. 4. The primary structure of proteins. 5. The
size and shape of protein molecules. 6. Proteolytic enzymes
and proteolysis.
Part III: Proteins in food. 7. The protein requirements of
Homo sapiens: I. 8. The nutritive value of proteins. 9. The
role of amino acid composition. 10. The protein requirements
of Homo sapiens: II. The effect of heat on food proteins. 12.
Proteins in food–Some things to think about.
Part IV: Protein food supply. 13. The protein food
problem I: A general discussion. 14. The protein food
problem II: Some details. 15. Examples of partial solutions
to the protein problem. 16. The animal protein deficit. 17.
Possibilities of increasing food supplies. 18. Vegetable
protein concentrates. 19. Soybeans, cottonseed, and peanuts.
20. A matter of sophistication.
This is an early statement of the protein gap and
“proteins are limiting” theory. The author believes it will be
impossible to meet the needs of children in needy countries
through the traditional means, such as milk supplies. “For
this reason, United Nations agencies are assisting programs
to provide low-cost processed, protein-enriched foods
capable of meeting in an economical manner the nutritional
needs of children in low-income urban groups.”
Dr. Altschul gives a clear statement of the damaging
effects of hunger (p. 11): “Hunger is beginning of a
downward spiral; begotten by it are impaired growth,
reduced resistance to infection, and loss of ambition and
ability to work. There is a lowering of the standard of living
and a further reduction in the ability to produce food, starting
thereby another downward turn of the spiral.” Address: Chief
Research Chemist, USDA Seed Pioneering Research Lab.,
New Orleans, Louisiana.
6430. Galitz, Donald S.; Howell, Robert W. 1965.
Measurement of ribonucleic acids and total free nucleotides
of developing soybean seeds. Physiologia Plantarum
18(4):1018-21. [6 ref]
• Summary: The authors studied ribonucleic acid (RNA)
and total free nucleotides in radicles, cotyledons, and seed
coats of immature soybeans, measuring how they changed
as the seeds developed. In the radicles, total RNA increased
throughout development from seed dry weight of 35 mg
to maturity, but the percentage RNA on a dry weight basis
decreased by about one-third during this period. In contrast,
total RNA of the cotyledons increased only moderately

during the early developmental period, and decreased during
ripening. At maturity RNA percentage was about one-fifth
that of the youngest stage. In the seed coats RNA decreased
on both an absolute and percentage basis.
Also discusses changes in total free nucleotides.
Address: Dep. of Biological Sciences, Western Illinois Univ.,
Macomb, IL; U.S. Regional Soybean Lab., Urbana, Illinois.
6431. Larsen, Marion R. 1965. Appendix: The agricultural
situation and crop prospects in Communist China, 1964. In:
Martin S. Peterson and Donald K. Tressler, eds. 1965. Food
Technology the World Over. Vol. II. South America, Africa
and the Middle East, Asia. Westport, Connecticut: AVI
Publishing Co., Inc. ix + 414 p. See p. 395-407. Illust. Index.
24 cm. [1 ref]
• Summary: This chapter is based on USDA’s Foreign
Agricultural Economics Report No. 25 [sic, 20], published
in 1964. Address: Agricultural Economist, Far East Branch,
Foreign Regional Analysis Div., USDA, Washington, DC.
6432. Ochse, J.J.; Soule, M.J., Jr.; Dijkman, M.J.; Wehlburg,
C. 1965. Cultivos y mejoramientos de plantas tropicales y
subtropicales [Cultivation and improvement of tropical and
subtropical plants. 2 vols.]. Mexico: Wiley. See vol. II, p.
1162-63. [Spa]*
• Summary: The section titled “Soybean” discusses
the following: Vernacular names in various languages.
Overview of world production. Botany. Varieties. Breeding
and selection. Climatic and soil requirements. Culture.
Harvesting. Uses (incl. soy sauce, tempeh, and tofu). Future
possibilities. Diseases. Ochse was born in 1891.
Note: This book was originally published in English
in 1961 by Macmillan Co. in New York. Address: 1.
Consultant, Tropical and Subtropical Agriculture, Research
Consultant in Economic Botany, Univ. of Miami, Coral
Gables; 2. Assoc. Prof. of Fruit Crops, Univ. of Florida,
Gainesville; 3. Prof. of Applied Tropical Botany and
Genetics, Univ. of Miami, Coral Gables; 4. Asst. Plant
Pathologist, Univ. of Florida, Everglades Experiment Station,
Belle Glade. All: Florida.
6433. Raper, Kenneth B.; Fennell, Dorothy I. 1965. The
genus Aspergillus. Baltimore, Maryland: The Williams &
Wilkins Co. 686 p. Illust. Index. 24 cm. [400+* ref]
• Summary: The authors discuss the koji molds in Chapter
18 titled “Aspergillus flavus group.” Contents: Outstanding
characters. General considerations (incl. A. oryzae, A. oryzae
var. effusus, A. flavus, A. tamarii, and A. flavo-furcatis).
Occurrence and significance: Introduction, enzymes
(amylolytic, proteolytic, lipolytic). “Members of this group
are widely distributed in nature. They are regularly isolated
from soils, particularly those from tropical and subtropical
areas, from forage and decaying vegetation, from stored
seeds and grains, and from various types of food products.
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They contribute to decomposition processes... Except for A.
Niger and allied species, they have been used more widely in
industry than any other group of molds, particularly for the
production of enzymes.
“Members of the Aspergillus flavus group produce
diastatic and proteolytic enzymes abundantly. In large
measure the alcoholic and soy food industries of the Far
East are based upon these molds and their enzymes. In
the soy industries, closely related molds, or even the same
strains, are used as a source of proteolytic enzymes. In 1894
Takamine secured a series of U.S. patents covering the
production of diastatic enzymes and the making of alcoholic
liquors. Subsequent to this, other investigators, mostly
Japanese, published a number of papers in this field. Oshima,
in 1922 and 1928, reported on the production of protease by
members of the A. flavus-oryzae group. Today, considerable
quantities of diastatic enzymes, proteolytic enzymes, and
mixed diastatic and proteolytic preparations are being
manufactured from these molds for use in the food, textile,
and tanning industries.” Address: Dep. of Bateriology, Univ.
of Wisconsin, Madison, Wisconsin.
6434. Hartwig, Edgar E. 1965? Recollections of John
E. Wannamaker. Stoneville, Mississippi. 2 p. Undated.
Unpublished typescript.
• Summary: “I first met John Wannamaker in 1943. He was
one of the few people having a sizable acreage of soybeans
in South Carolina at that time. I was located at North
Carolina State University at Raleigh to conduct research
to develop soybean varieties more productive and better
adapted for production in the South. I had plantings in North
Carolina and South Carolina. W.J. Morse, who was in charge
of soybean production research with the U.S. Department
of Agriculture and located in Beltsville, Maryland, had had
considerable correspondence with John Wannamaker and
asked that I stop to see him whenever I went to observe my
plantings near Monetta, South Carolina.
“At that time there were few organized soybean research
programs in the South. W.J. Morse would furnish seed for
a planting to anyone interested in the crop. He had received
some introductions from Nanking, China in 1927. Several of
these appeared to make excellent growth in the Coastal Plain
area of South Carolina and Georgia. These were types that
were considered to be suitable for either production of hay or
for harvesting for seed. One of these types had been named
Clemson and another Palmetto. When growing the Clemson
variety, John Wannamaker observed a type that was shorter
and held its seed better than the major type in Clemson. He
designated the selection CNS to designate Clemson nonshattering. He make an increase from this plant and CNS
later was widely grown in the Coastal Plain Region.
“John Wannamaker was a keen observer. Whenever he
would observe a plant in his fields that looked somewhat
different, he would tag it and harvest it separately and then

plant an increase from this plant the following year. If the
progeny continued to look good, he would increase it further.
These selections were not made with the intent to make a
profit by selling seed of the different strains, but rather to
merely find types that he considered more productive for his
area. In many cases, he would give seed of the selection to
some of his neighbors and friends so that they might plant
them and make comparisons on their own farms with the
variety that they were then growing.
“His selections differed somewhat in maturity and
growth type. Some were much better suited than others for
extremely late planting after small grain. JEW 46 was one of
the types that was well suited for the extremely late planting.
JEW 45 was somewhat later in maturity than the original
Clemson variety and made more errect growth.
“John Wannamaker had great enthusiasm for the
potential of soybeans in the Coastal Plain area of South
Carolina. He used good management practices on his own
farm. Thus, he encouraged growers interested in planting
soybeans to use proper management to insure that their
plantings would be successful. John Wannamaker played
a major role in establishing soybeans as a major crop in
the Coastal Plain area of South Carolina and especially in
Calhoun country, in his keen observation in selecting types
particularly adapted to the area, and also in his enthusiasm
for the crop which he transferred to his neighbors and
friends.” Address: ARS, U.S. Dep. of Agriculture, Stoneville,
Mississippi.
6435. Hesseltine, Clifford W.; Martinelli, Alcides, Jr.
Assignors to the USA as represented by the Secretary of
Agriculture. 1966. Methods for producing tempeh. U.S.
Patent 3,228,773. Jan. 11. 3 p. Application filed 13 Dec.
1962.
• Summary: The authors have developed a method for
producing commercial quantities of tempeh in perforated
plastic bags.
Note: As of March 1978, Dr. Martinelli’s address
is: Instituto Zimotecnico, Universidade de Sao Paulo,
Piracicaba, Brazil. Address: 1. Glen Haven; 2. Peoria. Both:
Illinois.
6436. Soybean Digest. 1966. Work for soybeans spanned 40
years. Jan. p. 60.
• Summary: “Jackson L. Cartter retired as director of the
U.S. Regional Soybean Laboratory, Urbana, Illinois, on Dec.
30. His retirement ended a professional career in soybeans
spanning nearly 40 years.
“Mr. Cartter began his work on soybeans in 1928,
joining the late W.J. Morse, who was among the pioneers in
bringing the potential of soybeans to public attention. Mr.
Cartter worked first at Holgate, Ohio, where the first soybean
laboratory was established. He later worked at Arlington,
Virginia, before moving to Urbana in 1936 when the U.S.
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Regional Soybean Industrial Products Laboratory was
established. He has been in charge of the soybean production
research since that time and has been director of the Urbana
laboratory since the utilization research was moved to the
Northern Regional Research Laboratory at Peoria, Illinois, in
1942.
“He is an author of many research papers and is one of
the most widely known authorities on soybean production
problems. His early research established the range of
adaptabilities that exist in the soybean variety collection and
contributed to the basis for the maturity group concept that
has been so valuable in the variety development program.
He also led in determination of oil and protein and while
at Holgate set up a chemistry laboratory and, conducted a
vigorous study of oil and protein in soybean varieties.
“To an unusual degree, Mr. Cartter is able to see the
‘big picture’ and to understand the interaction of different
scientific disciplines. Thus his leadership has continued its
effectiveness as the soybean research staff has grown to
add first chemists, then plant pathologists, physiologists,
geneticists and biochemists to the nucleus of agronomists
who began the regional research program in the thirties.
“His interests and talents are remarkable in their
extent. He is not the only person to design and do most of
the work in building his house but he has done it twice:
his beautiful home in Urbana and another on a lake near
Danville, the latter referred to quite inaccurately as a ‘cabin.’
Few can match his feat of rebuilding a baby grand piano–a
magnificent job, lacking only the name plate to be a duplicate
of a factory-new instrument. He had a remote control device
to eliminate TV commercials before these were stock items.
“Mr. Cartter is a very human person who is equally at
ease with the great and the humble. He is sympathetic to
the problems and aspirations of all of his associates and on
many occasion has led young men into useful and rewarding
careers.
“He was active in the Exchange Club for many years,
serving in various offices including president. He is a real
pillar in his church and for a long time has conducted a
weekly service at the Veterans Hospital in Danville.
“About the only thing you can fault Mr. Cartter on is
his distaste for in- activity. Although he is giving up his
responsibilities in soybean research, it is expected that he
will continue to lead a full life of service to mankind.”
A small portrait photo shows Cartter.

from Montana State College in 1925, his M.S. degree
in Agronomy from Iowa State College in 1927, and did
additional graduate study in agronomy and plant physiology
at the University of Wisconsin in 1927 and 1928. He
started as a soybean breeder for U.S.D.A. in Ohio in 1928,
transferred to Virginia in 1933, and moved to Illinois in 1936
to become director of agronomic research in what is now the
U.S. Regional Soybean Laboratory.
“Mr. Cartter’s outstanding service to the soybean
industry was recognized in 1956 through his election
to honorary life membership in the American Soybean
Association. He has served as a member of the Advisory
Board to the National Soybean Crop Improvement Council
since its inception in 1948. In 1949 Mr. Cartter represented
the U.S.D.A. abroad in studying the possibility of expanding
the soybean crop and markets in several European countries.
“Mr. Cartter has made outstanding contributions to

6437. Soybean News (NSCIC). 1966. J.L. Cartter retires:
First director of the U.S. Regional Soybean Laboratory. [Dr.
Richard L. Bernard appointed] Acting director. 17(2):1. Jan.
• Summary: “Mr. Jackson L. Cartter terminated more than
37 years of service for the U.S. Department of Agriculture
in soybean production research and administrative duties
on December 30, 1965. A native of Missouri, ‘J.L.’ as he is
known to his friends, received his B.S. degree in Agronomy
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agronomic science as related to soybean production and
breeding. He has contributed to the solution of soybean
production problems through his publications, the
cooperative research projects, the introduction of new
varieties, and the exchange of breeding materials. He is
author and co-author of many publications and has been
called ‘one of the outstanding workers and leaders in
breeding research on soybeans.’
“Dr. Richard L. Bernard, research geneticist, was
appointed Acting Director of the U.S. Regional Soybean
Laboratory to succeed Mr. J.L. Cartter who retired Dec. 30.
“Dr. Bernard received his B.S. and M.S. degrees from
Ohio State University. He earned his Ph.D. in plant breeding
at North Carolina State College and joined the staff of the
U.S. Regional Soybean Laboratory in 1954.”
Portrait photos show Jackson L. Cartter and Richard L.
Bernard.
6438. Soybean News (NSCIC). 1966. R.W. Howell new
branch chief. 17(2):3. Jan.
• Summary: “Dr. Robert W. Howell succeeded Dr. L.M.
Pultz as Chief of the Oilseed and Industrial Crops Research
Branch, C.R.S., A.R.S., U.S.D.A. on Dec. 30, 1965.
“Dr. Howell has been Leader of Soybean Investigations
in U.S.D.A. since August, 1964. Prior to that time he was
plant physiologist at the U.S. Regional Soybean Laboratory,
Urbana, Illinois, since 1952. Until 1963, Dr. Howell was the
only plant physiologist employed in Soybean Investigations.”
6439. Wolf, W.J.; Sly, D.A.; Kwolek, W.F. 1966.
Carbohydrate content of soybean proteins. Cereal Chemistry
43(1):80-94. Jan. [23 ref]
• Summary: “The presence of carbohydrates in soybean
proteins was first reported in 1929 by Tillmans and Philippi”
[in German].
“Carbohydrate analysis expressed as percent glucose
included: water-extractable proteins, 2.8-4.2; glycinin,
1.5-1.9; cold-insoluble fraction 0.3-0.5; and purified 11S
component, 0.2.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
6440. Times of India (The) (Bombay). 1966. Biggest-ever
wheat crop this year possible. Feb. 12. p. 9.
• Summary: Dr. M.S. Swaminathan, director of the Indian
Agricultural Research Institute, in discussing research work
on pulses in recent years, said that in “a project in which the
U.S. Department of Agriculture was collaborating,... Several
outstanding soyabean varieties had been selected.”
6441. Seed World. 1966. Gleanings for growers: Dare
soybeans. 98(4):22, 24. Feb. 25.
• Summary: Dare is a new soybean variety which was
released last year by USDA and the agricultural experiment
stations of Maryland, Missouri, North Carolina, Oklahoma,

and Virginia.
Dare gave higher yields than the cultivars Hood and
Lee; it has smaller seeds of higher oil but lower protein
content. It matures 4 days earlier than Hood and it is resistant
to the diseases Cersospora kikuchii, Corynespora cassiicola,
and Pseudomonas tabaci.
6442. Koritala, Sambasivaro; Dutton, H.J. 1966. Selective
hydrogenation of soybean oil with sodium borohydridereduced catalysts. J. of the American Oil Chemists’ Society
43(2):86-89. Feb. Based on a paper presented at April 1965
Meeting of the Am. Oil Chem. Soc., Houston, Texas. [17 ref]
• Summary: This key, classic experiment was designed
to find a way to react linolenic acid out of soybean oil, to
remove the off-flavors that it caused. It was found that,
among the many metals tested, copper behaved with almost
enzymatic specificity, hydrogenating linolenic acid some 15
to 20 times more rapidly than beneficial, essential linoleic
acid. This was a major step toward solution to soy oil’s longstanding flavor problem.
The selectivity of copper catalysts was discovered and
evaluated independently at the Northern Regional Research
Center.
Note: This is the earliest English-language document
seen (March 2004) that contains the term “selective
hydrogenation” in connection with soybean oil in the title.
Address: Northern Regional Research Lab. (NRRL), Peoria,
Illinois.
6443. Peck, Robert. 1966. Adelphia: A new soybean that
resists pod and stem blight. Soybean Digest. Feb. p. 23.
• Summary: New Jersey’s newest variety gives excellent
seed quality and performs particularly well in that state,
where it is classified as a midseason variety that matures later
than Hawkeye but earlier than Clark.
“Adelphia was developed by crossing Lincoln soybeans
and Ogden (25% each) with Adams (50%).” Work on
Adelphia “began about 10 years ago, under the direction of
A.A. Probst at the Purdue (Indiana) Agricultural Experiment
Station, in cooperation with the U.S. Soybean Regional
Laboratory.” A photo shows Dr. John C. Anderson at Rutgers
Univ. standing in a field of Clark and Adelphia soybeans.
Address: Manager, New Jersey Crop Improvement Assoc.,
Allentown, New Jersey.
6444. Soybean Digest. 1966. The best [soybean] varieties for
1966: Recommended by agronomists. Feb. p. 19.
• Summary: Six new soybean varieties have been developed
during the past year–the most in several years: Traverse and
Portage for the far North, Dare and Amsoy for the Central
states, and Stuart and Pickett for the Southern states. Only
one variety, Capital, has been discontinued. A photo shows
Dr. Bill Caldwell, a USDA-University of Maryland plant
breeder, standing in a field of Dare soybeans at Linkwood,
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Maryland.

Research Lab., Peoria, Illinois.

6445. Soybean Digest. 1966. Grits and flakes... from the
world of soy: Advancement for Dr. Robert Howell. Feb. p.
57.
• Summary: On 30 Dec. 1965 Howell became chief of
the oilseed and industrial crops research branch, U.S.
Department of Agriculture, Beltsville, Maryland, succeeding
Dr. L.M. Pulz, who retired on that date. Pulz had been head
of the branch since it was organized in 1957. Contains a brief
biography of Robert Howell, with a portrait photo.

6450. American Soybean Association. 1966. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
176. Index. Advertisers’ index. 22 cm.
• Summary: See next 2 pages. The title page of this year’s
Blue Book states: “Blue Book issue. Vol. 26. March, 1966.
No. 6.”
On pages 26-27 are two full-page tables titled “World
Soybean Production.” The first (USA style) gives area in
acres, production in bushels, and yield in bushels per acre.
The second gives area in hectares, production in 1,000 metric
tons, and yield in kilograms per hectare. Address: Hudson,
Iowa.

6446. Weber, C.R.; Shibles, R.M.; Byth, D.E. 1966. Effect of
plant population and row spacing on soybean development
and production. Agronomy Journal 58(1):99-102. Feb. [14
ref]
Address: USDA.
6447. Science News Letter. 1966. USDA curbs use of two
well-known insecticides. 89:158. March 5.
• Summary: The USDA cancelled use of aldrin and dieldrin,
two insecticides that are widely used on farm crops. They
could leave harmful residues on plants and in milk from
cows feeding on the plants. Aldrin was prohibited for use
on 25 crops, including soybeans. The use of dieldrin, other
than for treating seeds, was prohibited on 23 crops, including
soybeans.
6448. Foreign Agriculture (USDA Foreign Agricultural
Service). 1966. Japan’s city people, bakeries, institutions
responsible for increased use of soybean oil. 4(12):11-16.
March 21.
• Summary: “... according to a market research study on
edible oils recently completed for the American Soybean
Association... The key to continuing gains in U.S. exports to
Japan is promotion of soybean oil consumption.”
“Japan’s consumption of all fats and oils–at around 14
pounds per person–still lags behind that of most other highly
developed nations. It is one-fourth that of the Netherlands at
60 pounds and one-third the U.S. level of 46 pounds.
“Approximately half of the 313-grams of vegetable oil
consumer per person each month is soybean oil.”
6449. Hesseltine, Clifford W.; Smith, Mabel L. Assignors
to the USA as represented by the Secretary of Agriculture.
1966. Cereal-containing varieties of tempeh and process
therefor. U.S. Patent 3,243,301. March 29. 3 p. Application
filed 3 April 1964.
• Summary: Methods have been developed for producing
tempeh from cereal grains (such as wheat, rice, barley, oats,
or rye) or from mixtures of grain and soybeans. Formerly,
tempeh had been produced exclusively from soybeans. It was
found that Rhizopus oligosporus NRRL 2710 works very
well for making these foods. Address: Northern Regional

6451. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1966. Results of the Cooperative Uniform
Soybean Tests, 1965: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 224. March. 135 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1965%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Map. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform test I. Uniform preliminary
test I. Uniform test II. Uniform preliminary test II. Uniform
test III. Uniform preliminary test III. Uniform test IV.
Disease investigations. Growing conditions. Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
6452. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1966.
Results of the Cooperative Uniform Soybean Tests, 1965:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 225. March.
132 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/65soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
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6453. Smith, A.K.; Rackis, J.J.; Isnardi, P.; Cartter, J.L.;
Krober, O.A. 1966. Nitrogen solubility index. Isolated
protein yield and whey nitrogen content of several soybean
strains. Cereal Chemistry 43(2):261-70. March. [15 ref]
• Summary: Protein or nitrogen solubility measures the
amount of undenatured protein and acceptability of meal for
protein isolation. Address: 1-3. Northern Regional Research
Lab., Peoria, Illinois; 4-5. U.S. Regional Soybean Lab.,
Urbana, IL.
6454. Wolf, Walter J. 1966. Re: Visit of R.L. Hawley,
Ralston Purina Company. Letter to OC (Oilseed Crops Lab.)
Files, NRRL, Peoria, Illinois, April 4. 1 p. Typed, without
signature (carbon copy).
• Summary: Mr. Robert L. Hawley, Manager, Supro
Products Development Division, Ralston Purina Co., St.
Louis, Missouri (see attached business card) spent most of
the morning of March 28 with A.C. Eldridge and Dr. Wolf
discussing research and technology of soybeans and soybean
protein.
A food technologist, he joined Ralston 3 months ago
to head up the Supro Products Development Division
who responsibility is to develop food products for the
retail market from soybeans or soybean products, such as
isolated protein. The name of the division is a contraction
of “super protein.” Hawley said his major problems are

(1) flavor, and (2) variability in physical properties such
as texture, viscosity and color. He has repeated some of
the NRRC’s work on alcohol washing of soybean proteins
and their foaming properties. Address: Principal Chemist,
Meal Products Investigations, Oilseed Crops Lab., Northern
Regional Research Lab., Peoria, Illinois.
6455. New York Times. 1966. Fermenting lifts grain food
value: Biologists told the process could curb malnutrition.
April 13. p. 53.
• Summary: Dr. Hwa L. Wang of the USDA’s Northern
Research and Development Division (Peoria, Illinois) said,
“Protein deficiency is the most urgent problem in the world
today.” Born in China but educated in the USA, she is now
a U.S. citizen. She said that fermentation was “the standard
method of preparing an Indonesian food called tempeh. The
Indonesians make this by using certain molds to ferment
soybean.” Drs. Wang and C.W. Hesseltine head the USDA’s
project that uses the mold Rhizopus oligosporus “to ferment
combinations of wheat, barley, oats or rice with soybean
flour.”
6456. Schmeck, Harold M., Jr. 1966. Environment and
biology. New York Times. April 17. Section IV. p. 11, col. 4.
• Summary: Drs. Hwa L. Wang and C.W. Hesseltine of the
USDA are fermenting grain mixtures with the mold Rhizopus
oligosporus. “The result of the fermentation is a cake of food
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material with good protein and good vitamin content, tasting
somewhat like nuts or mushrooms and somewhat comparable
to Indonesian fermented food called tempeh which is made
by a similar process from soybeans.”
6457. Agricultural Research (USDA). 1966. Soybean flour:
In five easy steps. An inexpensive way for villagers to make
soy flour in protein-short areas of the world. 14(10): 8-9.
April.
• Summary: “Villagers in countries where meat, milk, eggs,
and other animal-protein foods are in short supply may some
day learn how to make protein-rich soybean flour–in five
easy steps developed by ARS engineers.
“The work is one phase of a broad developmental effort
by USDA scientists to provide high-protein and high-energy
foods for people in developing countries.
“Financed by the Agency for International Development
(AID), the soy flour process has been developed by ARS
engineers W.J. Albrecht, G.O. Mustakas, and E.L. Griffin,
Jr., at the Northern utilization research laboratory, Peoria,
Illinois.
“Using inexpensive and readily available equipment (see
photo steps, right), the soy flour process discards only the
hulls in converting soybeans to full-fat flour. The end product
is about 20 percent fat and 40 percent protein, which is
expected to be used in beverages, soups, and various cooked
dishes. Other research has shown that soybean protein has
more of the essential amino acids than protein of wheat,
corn, or rice.
“Food evaluation under the AID-ARS project is
providing information on the nutritive value of the soy flour;
its use in foreign foods; how it can be formulated into such
foods as beverages and gruels for infants and children; and
the acceptability, home preparation, and use of these foods.
“The development of the five-step process follows other
research on industrial-type extrusion cookers for preparing
soy meal that is ground into flour. Extrusion cooking,
designed to meet heavy needs in urban communities, offers
an alternate low-cost way of cooking soybeans for use as soy
flour in foreign countries.
“Foreign technicians are being trained under the AIDARS project to insure that the processes developed will
immediately begin enriching protein-poor diets.
“To assist in the studies, food technologists and
mechanical engineers Hsi-Lin Chen and Ching-Tang Yeh
from Taiwan, and D.T. Salon from the Philippines, are now
training at the Peoria laboratory. Their training is under
the sponsorship of the United Nations Children’s Fund
(UNICEF).
“The soy flour project is an outgrowth of ARS-UNICEF
research started in 1963. Methods were developed to
produce soy flour in industrial-type equipment on a scale
large enough to feed people in urban areas. The flour, tested
clinically in Taiwan, was found satisfactory, but an easier

method of producing it was needed for villages and farms.
Thus, the five-step process was born.
“Earlier soybean food studies at the Northern
laboratory include the processing of Japanese miso and tofu
(Agricultural Research, March 1960, p. 5) and Indonesian
tempeh. Brazilians, as well as Indonesians, studied tempeh
making. ARS is supporting Public Law 480 research on
foods in Israel, Japan, and Taiwan.
Photos show the five-step process. “Soybeans are
(1) soaked overnight in water containing 1 percent soda
bicarbonate, and boiled 10 to 15 minutes; (2) air dried; (3)
cracked; (4) dehulled; and (5) ground into flour. Soaking
shortens cooking and provides the right moisture content
without close supervision. Brief cooking in boiling water
sterilizes the beans, and deactivates growth inhibitors
without removing protein.”
6458. Brim, C.A. 1966. A modified pedigree method of
selection in soybeans. Crop Science 6(2):220. March/April.
[5 ref]
• Summary: Describes the single seed descent method
as a breeding procedure. A segregating population is first
advanced in bulk to a reasonably degree of homozygosis
without selection, keeping as a rule one seed per plant in
succeeding generations. Then the individual progenies are
separated, and selection between them gives rise directly to
improved inbred lines. Address: Research Agronomist, Crops
Research Div., ARS, USDA.
6459. Steggerda, F.R.; Richards, E.A.; Rackis, J.J. 1966.
Effects of various soybean products on flatulence in the adult
man. Proceedings of the Society for Experimental Biology
and Medicine 121(4):1235-39. April. [4 ref]
• Summary: Four adult males served as subjects for the
experiments. Each experiment lasted 6 days during which
time the subject consumed at each meal a measured amount
of muffins and mush containing known amounts of wheat
flour, soybean meal (or other soybean products), and
cornmeal. The total amount of soybean products consumed
each day was 146 gm. The following soybean products
produced the following average amounts of flatus (in cc/
hour): Sodium soy proteinate 2, 21, 39, 52. Water-insoluble
residue [okara] 13. Dehulled full-fat soybean meal 30. Soy
protein concentrate 36, 58, and 138. Dehulled defatted
soybean meal 71.
By comparison, a basal diet (with no beans) gave 14
cc/hr, and a navy bean meal gave 179 cc/hour. Thus “navy
beans contain the flatus-producing factor in significantly
higher quantities than do soybeans... These experiments
also showed that the soybean hulls, fat, water-insoluble
polysaccharides, and protein are not associated with
flatulence production to any significant degree. Caseinate and
soybean proteinate appear to inhibit flatulence.”
Note 1. This is the earliest document seen (May 2005)
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on flatulence in soyfoods.
Note 2. This is the earliest English-language document
seen (June 2013) that uses the term “Water-insoluble
residue” to refer to okara. Address: 1. Dep. of Physiology
and Biophysics, Univ. of Illinois.
6460. Associated Press (AP). 1966. Windfall on soybean
tipoff has U.S. hunting for ‘leak.’ Detroit News. May 26. p.
B-5, col. 5.
• Summary: As part of his new Food for Peace program,
President Lyndon Johnson told Congress in a special
message on Feb. 10 that he had instructed Secretary of
Agriculture Orville Freeman to encourage production of
soybeans on land formerly planted to surplus crops. However
a premature disclosure of his plans enabled a speculative
trader to sell soybeans for future delivery and thereby to
“make a pile of money.” The case reminds us of a similar
1962 incident involving Billie Sol Estes and cotton.
Markets for the soybean at home and abroad have
increased spectacularly in recent years, and speculative
trading has far outstripped similar trading in other farm
commodities. The USDA estimates that during fiscal year
1964-65 an estimated $50 billion of soybeans were traded.
Large quantities of U.S. soybeans and soybean oil “have
been used to upgrade diets in hungry areas abroad”
6461. Blevins, G.T.; Smith, R.C. 1966. Soybean marketing
on Delmarva. Delaware Agricultural Experiment Station,
Bulletin No. 361. 16 p. May. [11 ref]
• Summary: Delmarva is a peninsula containing counties
from Delaware, Maryland, and Virginia. Soybeans are
Delaware’s second most important cash crop. They rank
third behind broilers and corn as a source of total cash farm
income.
Note: This is the earliest document seen that mentions
Delmarva. Address: Univ. of Delaware, Newark.
6462. Krober, Orland A.; Cartter, J.L. 1966. Relation of
methionine content to protein levels in soybeans. Cereal
Chemistry 43(3):320-25. May. [7 ref]
• Summary: “Widespread use of high-efficiency rations in
poultry and livestock creates a demand for soybean meal
because of its high protein content, relatively high protein
quality, and the animal’s acceptance.” Breeders would
like to breed soybean varieties higher in protein, if good
protein quality can be maintained. The essential amino acid
methionine is important in such quality. Four experiments
were conducted using soybeans with as wide a range of
protein content as can ordinarily be found. The results show
no significant tendency for methionine in the protein to
decrease when the total seed protein is increased. Address:
1. Chemist; 2. Research agronomist. Both: Crops Research
Div., Agricultural Research Service, USDA.

6463. Osman, Nixar; Morrison, W.R.; Bender, L.D. 1966.
Factors affecting the estimated future foreign demand
for soybeans. Arkansas Agricultural Experiment Station,
Bulletin No. 712. 16 p. May. [2 ref]
• Summary: “Soybeans and soybean products are the third
largest dollar-earning agricultural export commodity from
the United States, following wheat and cotton.
“Specific objectives of this study were (1) to isolate the
most important factors affecting export demand for United
States soybeans and soybean products in Japan, Canada, the
Netherlands, West Germany, Belgium-Luxembourg, and
the United Kingdom, and (2) to estimate the level of United
States exports to these countries for the crop year October 1,
1974, to September 30, 1975.
“The most important variables were isolated by multiple
regression analysis and these were used to estimate future
exports to each of the countries studied.
“Countries were selected from the nations that import
United States soybeans and soybean products for dollars.
Supply and demand conditions in these countries are
relatively free. Conditions surrounding transactions with
countries buying for other than dollars make estimating
difficult in those countries.
“Per capita national income was found to be an
important variable in five of the countries studied. A change
of 1 percent in national income of the importing country,
with all other variables held constant, changed imports of
soybeans and soybean oil from the United States, in the same
direction, by 3 percent for Belgium-Luxembourg, 2.8 percent
for the United Kingdom, 2.1 percent for Canada, 1.3 percent
for the Netherlands, and 1.1 percent for Japan.
“How much per capita national income will influence
future exports of soybeans and soybean oil from the United
States to those countries will be determined by changes in
purchasing power of the monetary units used in the exporting
and importing nations.
“Another important variable is the average annual
soybean prices received by American farmers. A 1 percent
change in soybean prices in the United States adversely
changed exports by 0.9 percent for West Germany, 0.3
percent for the Netherlands, 0.2 percent for Japan, and less
than 0.1 percent for Belgium-Luxembourg.
“Gold and exchange reserves were found to be an
important variable in estimating West German imports.”
Address: Dep. of Agricultural Economics and Rural
Sociology, Univ. of Arkansas, Fayetteville.
6464. Soybean Digest. 1966. Soy flour in five easy steps: An
inexpensive way for villagers to make soy flour in proteinshort areas of the world. May. p. 34, 36.
• Summary: “Financed by the Agency for International
Development (AID), the soy flour process has been
developed by USDA ARS engineers W.J. Albrecht, G.O.
Mustakas, and E.L. Griffin, Jr., at the Northern utilization
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research laboratory, Peoria, Illinois.”
“The soy flour project is an outgrowth of ARS-UNICEF
research started in 1963.” Five photos show the steps in the
process.
Note: ARS is USDA’s Agricultural Research Service.
6465. Soybean Digest. 1966. To hold soy protein conference.
May. p. 54.
• Summary: “Relieving hunger throughout the world will be
the theme of an International Conference on Soybean Protein
Foods to be held at the U.S. Department of Agriculture’s
Northern utilization research laboratory in Peoria, Illinois,
Oct. 17-19.
“Scientists attending will exchange information and
coordinate research on ways to improve soybean foods.
Cosponsors of the conference are USDA’s Agricultural
Research Service and other government agencies, the
American Soybean Association, National Soybean
Processors Association, Soybean Council of America,
the United Nations Children’s Fund, and the Food and
Agriculture Organization [of the United Nations].
“First-day conference subjects are soybean food
value, potential world soybean supply and the food habits
and protein needs in Africa, Asia, and Latin America. Dr.
Robert J. Dimler, conference chairman and director of the
laboratory, will open the 2½-day meeting.
“Under discussion on the second day will be the
production of soy foods in the United States, as well as
the manufacture and distribution of these foods in other
countries. Conference summaries by industrial and research
leaders will be given on the final half day.
“The Northern laboratory has been USDA’s center for
studies on new uses for soybeans since 1942. Efforts to
increase the use of U.S. soybeans in foreign foods resulted
in research on ways to process Japanese miso and tofu,
Indonesian tempeh and full-fat soy flour, which retains all
the soybean protein and fat. The work on miso and tofu was
part of a market development program in which the Foreign
Agricultural Service and the American Soybean Association
cooperated.
“Two trainees from Taiwan and one from the
Philippines, all sponsored by UNICEF, are studying full-fat
soy flour processing at the Peoria laboratory in a project
financed by the Agency for International Development. An
Israeli trainee completed 5 months’ study in August 1965.
“Scientists in Israel, Japan and Taiwan are continuing
research on these soy foods under Public Law 480.”
A small portrait photo shows R.J. Dimler.
6466. Ziemba, John V. 1966. Let soy proteins work wonders
for you. Food Engineering 38(5):82-84, 87-90, 93. May.
• Summary: The subtitle reads: “With far better quality and
functional properties, soy proteins are finding ever-increasing
uses in foods. You can ‘engineer’ new foods or improve your

current products–at more profit, too.”
Contents: Introduction to soy proteins–flours,
concentrates, and isolates. Soy flours and grits. Who’s
supplying what. Benefits in quality, cost. Values of soy
concentrates. Varieties of concentrates. Highest protein:
Isolates. Soy proteins added to egg albumen. Versatility
of isolates. Foams and gels. Fiber technique emerges:
Worthington’s accomplishments (“First textured soy protein
fiber product marketed as Worthington’s frozen Fri-Chik–an
extruded formulation simulating a fried portion of white
chicken meat”), problems ahead. Texturizing in other ways.
“New process techniques have been ‘engineered’ into
making soy proteins better so far as quality and function are
concerned... Last year about 250 to 300 million lb of soy
flours and grits went into formulating food products. About
7 million lb of concentrates and 9 million lb of isolates were
used. Present estimates indicate that flours and grits are
increasing at a 5% per year rate, concentrates and isolates at
about 10% each.” Who supplies what? Soy flours and grits:
ADM, Central Soya, Crest Products, Staley. Soy protein
concentrates: ADM, Central Soya, Crest, Griffith, Gunther
Products, Ranell Labs., Swift & Co. Isolated Soy Proteins:
Central Soya, Crest, Gunther, Ralston Purina. Spun isolate
fibers: ADM, General Mills, Ralston Purina, Worthington
Foods. Textured Soy Proteins (extruded grit-type): ADM,
H.B. Taylor.
“Archer Daniels Midland is currently researching with
a patent-applied-for extrusion process. Product (about 50%
protein) can be shaped into many fibrous, textured forms
Ä chips, chunks, flakes, slabs, wafers, or puffs. But whole
meat-resembling pieces can’t be formed.
“Company’s selling product-development lots in various
sizes, shapes and flavors. Customers are planning or testmarketing ADM’s ‘fabricated protein’ in stews, chili, and
casserole products. Potential market for chunky, ground or
snack-type products is likely to be much greater than the
one for simulated whole meats.” Note: This is the earliest
document seen (Sept. 2003) that mentions textured soy
flour or grits produced by an extrusion process–later widely
known by its ADM trademark as TVP.
“Worthington’s simulated meats made from spun soy
protein fibers (Fibrotein) come in cubes, slices, chips,
granules, rolls, square logs, or other shapes and sizes. They
are in fresh, frozen, or dehydrated forms” (p. 93).
Photos show: (1) Soy protein fibers, plus chunks and
cubes made from fibers. The caption reads: “Simulated
meats can be ‘engineered’ readily from soy protein fiber
shown in the center of these General Mills products.” At
lower left, going clockwise: ‘bacon’ chips, ‘beef’ granules,
‘chicken, ‘beef’ chunks, ‘ham,’ and ‘seafood.’ (2) Many of
Worthington Foods’ packaged meatless foods made from
textured soy protein fiber; they are canned, frozen, smoked,
diced, sliced, or formed into rolls or sausages. (3) Spun soy
protein fiber coming out of a spinnerette head (in a glass
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beaker). (4) Joseph Rakosky operating an electrophoresis
apparatus at USDA’s Northern Regional Laboratory
(NRRL, in Peoria, Illinois). (5) Edible soy protein foam on
a meringue pie, developed by USDA at NRRL. (6) A.K.
Smith watching Tokuji Watanabe making “tofu cake” by an
improved process at NRRL. Address: Senior Assoc. Editor,
Food Engineering magazine, Chicago.
6467. Jones, Guy L. 1966. Re: Appearance before the North
Carolina Board of Agriculture, June 7, 1966. Letter to the
11 directors of the North Carolina Soybean Producers’
Association, June 3. 1 p. Typed, with signature on letterhead
(photocopy).
• Summary: “Mr. Leroy Powers asked that we notify each of
you and remind you of the of the hearing before the Board
of Agriculture... on June 7, 1966. At that time this group
will request certification and permission to conduct the
referendum among soybean producers.”
“Commissioner Graham asked that we be prepared to
discuss with the Board four points. 1. The amount of the
assessment, 2. what we would expect this organization to
do for the farmers of North Carolina, 3. what would be the
broad categories of use of the funds that were collected, and
4. do we wish the Department of Agriculture to make the
collections for the organization.”
Note: This is the earliest English-language document
seen (Oct. 2008) that uses the word “referendum” in
connection with a soybean checkoff program. Address:
Agronomy Specialist, Agriculture Extension Service, North
Carolina State Univ., Raleigh, NC 27607.
6468. Caviness, C.E. 1966. Spacing studied with Lee
soybeans. Arkansas Agricultural Experiment Station,
Bulletin No. 713. 19 p. June. [9 ref]
• Summary: Part 1: Row spacings and rates of planting. Part
2: Effect of skips in rows. Part 3: Simulated crossplowing
experiments. Address: Dep. of Agronomy, Fayetteville.
6469. Kromer, George W. 1966. Growth in U.S. soybean
processing capacity. Soybean Digest. June. p. 16-18.
• Summary: “As published in Oils and Fats Situation.”
“The U.S. soybean processing industry has increased
its plant capacity rapidly in recent years along with the
sharp growth in soybean production and rapidly expanding
market outlets for soybean oil and meal. Since 1951, soybean
processing capacity has approximately doubled, rising from
310 million bushels that year to about 600 million estimated
for 1965. However, the rate of expansion of soybean mills
as such has slowed considerably in recent years. Meanwhile
with the expansion of soybean production in the South,
more cottonseed mills–including several efficient solvent
extraction mills–are crushing soybeans during part of the
year. Since 1951, the number of mills processing soybeans
dropped sharply from 193 to 124 but the average mill size

increased (table 1). Since 1958, however, the number of
mills has leveled off, varying between 121 and 128 annually.
(The 1966 Soybean Blue Book listed 132 plants operating on
soybeans.–Editor.)
“Processing capacity has exceeded the volume crushed
despite the sharp upward trend in soybean production and
the steady reduction in the number of mills. The excess
capacity results primarily from two factors: Building of
larger and more efficient mills, and enlargement of facilities
of active mills. These changes occurred as plants shifted
from older mechanical methods of crushing soybeans to
solvent processing. In addition, plants can now efficiently
process more than one type of oilseed and thereby have
greater operational versatility throughout the year. With the
construction of large solvent extraction mills and the advent
of the horizontally integrated processor (mixed feed-crushing
operation), processors’ margins were generally reduced from
27¢ per bushel in 1950 to only 7¢ for the industry as a whole
in 1964. However, processing margins during SeptemberOctober 1965, the first months of the current marketing year,
improved averaging 50½ per bushel. Solvent extraction is
the more efficient processing technique and now accounts for
over 95% of all soybeans processed in this country.
“Soybean oil and soybean meal are joint products
obtained simultaneously during the processing operation in
relatively constant physical proportions. A 60-pound bushel
of soybeans yields on the average about 11 pounds of crude
oil and 47 to 48 pounds of meal. Soybeans are low in oil
content and high in protein as compared with other oilbearing materials. Soybean meal outturn per unit processed
runs about 79%, linseed meal 66%, cottonseed 47%, peanuts
(farmers’ stock) 43%, and copra 35%. Thus, soybeans have a
unique advantage over other oilseeds as a source for protein.
“Although more meal than oil results from processing
a bushel of soybeans, a pound of oil usually brings more
than three times the price of a pound of meal. Since the early
1950’s the value of meal (yield times price) has contributed
about 55% to the total value and oil 45%. In most other
oilseed crops, the meal usually represents a smaller
percentage of total value than does the oil.
“Table 2 shows the yields and values of oil and meal
per bushel of soybeans processed and table 3 the percentage
distribution of these values since 1953.
“All soybean, soybean oil and meal data presented in
this article are for the marketing year beginning Sept. 1.
“Operate Around 80%: Since 1951, soybean crushings
have increased in about the same proportion as processing
capacity. Crushings in 1951 amounted to 244 million bushels
compared with the forecast of 515 million bushels for 1965.
As mentioned earlier, capacity grew from 310 million to 600
million bushels in the same period. During the entire period,
the ratio of utilized capacity (crushings) to total capacity has
averaged about 80% (table 1).
“Excess (or unused) processing capacity for the
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industry as a whole has averaged an estimated 20% since
1951. Excess processing capacity, as used here, means the
difference between the estimated capacity and the quantity of
soybeans actually crushed. For instance, during the 1964-65
processing season, the estimated crushing capacity was 585
million bushels of soybeans. Since only 479 million bushels
actually were crushed, the indicated excess processing
capacity was 106 million bushels or 18%.
“Crush Per Mill Increasing: The number of mills
processing soybeans declined from 193 to 124 in 1965, a
decrease of 69 mills or approximately 36%. But at the same
time, average annual processing volume per mill increased
from 1.3 million bushels in 1951 to 4.2 million in 1965,
or by about 225% (table 1). By operating on a large scale,
plants are able to take advantage of savings arising from
both the processing of the soybeans and the marketing of the
products.
“Soybean processing plants are of course concentrated
in the main areas of soybean production. In 1954, about
two-thirds of the 162 active soybean mills in the United
States were located in the soybean-cornbelt states and onethird outside this region–the Plains states, lower Mississippi
Valley, Middle Atlantic states, and the Southeast. By 1965,
however, the 124 soybean processing mills were about
equally distributed between the central soy-bean-cornbelt
states and the other areas. This reflects the rapid increase in
soybean acreage and production in areas outside the central
states.
“Proportion Crushed Declines: In 1953, about 81% (218
million bushels) of the soybean crop (269 million bushels)
was processed at domestic oil mills and 15% was exported
as beans (table 3). Since then, the volume of domestically
processed soybeans has increased at an average annual rate
of about 8%, while the volume of soybean exports grew
about 16% annually. In 1965, an estimated 60% (515 million
bushels) of the soybean crop (853 million bushels) will be
processed domestically and 27% (230 million bushels) will
be exported as beans. In recent years, planting seed has
accounted for about 5% to 6% of the total soybeans produced
annually.
“The sharp increases in soybean exports have been to
Japan, Canada, and the industrialized countries of Western
Europe. As a group these countries account for around 90%
of the U.S. annual exports. In Canada and Europe, soybeans
are usually crushed for meal and oil. Increased processing
capacity and expanding markets, especially for meal, reflect
the higher standards of living in these countries and this has
stimulated exports.
“About one-half the soybeans used in Japan go
directly into human foods, since many traditional Oriental
foods include soybeans as an ingredient. The remainder is
processed for oil and meal.
“Domestic Use of Oil: Annual domestic disappearance
of soybean oil currently accounts for about 75% of the

soybean oil produced in the United States, and exports about
25% (table 4). Prior to the enactment of P.L. 480 in 1954, a
law which authorized government-financed exports of edible
oil to underdeveloped nations, the proportion of soybean oil
used at home was considerably greater.
“During 1953-65, domestic disappearance showed
a steady uptrend from 2.4 billion pounds to 4.1 billion.
Soybean oil is used mainly in food products (about 93%
of total domestic use) such as margarine, shortening, salad
and cooking oils, and mayonnaise and salad dressings.
Domestic usage of soybean oil has increased at a rate faster
than population growth and has replaced other fats and
oils formerly used in greater volume. “Soybean oil exports
increased from 77 million pounds in 1953 to the projected
1.5 billion pounds for 1965-66. This reflects the heavy
shipments under the Food for Peace program (P.L. 480) as
well as an expansion in dollar exports.”
Figures show: (1) “U.S. soybean processing capacity
and number of mills, 1961-1965.” The bar chart shows
the capacity has roughly doubled from 310 million to 600
million bu. The graph shows the number of mills, during this
same period, has decreased from 193 to 124.
(2) “U.S. soybean processing capacity and processing
margin, 1961-1965.” The bar chart (capacity) identical to that
in Fug. 1. The graph shows the processing margin, which
was about 10¢ in 1951, rising to a peak of about 23¢ in 1957
and 1958, then falling to a low of 5¢ in 1954.
Tables show: (1) Estimated number of soybean oil mills
and processing capacity in the United States, 1951-1963.
The columns are: (a) Year beginning September. (b) Number
of processing mills. (c) Total processing capacity (million
bu). (d) Utilized processing capacity (million bu). (e) Excess
processing capacity (million bu). (f) Ratio of utilized to total
(%). (g) Per mill average processing capacity (million bu).
(h) Per mill average utilized capacity (million bu).
(2) Soybeans: value of products per bushel of soybeans
processed and price spread, 1947-1964. Twelve columns.
(3) Soybeans: production, disposition and value of
products, year beginning Sept. 1, 1953-1965. Thirteen
columns. Address: USDA.
6470. McNeal, Xzin. 1966. Conditioning and storage
of soybeans. Arkansas Agricultural Experiment Station,
Bulletin No. 714. 30 p. June. [2 ref]
• Summary: Page 3: “The conditioning and storage of
soybeans occupies an important position in Arkansas
agriculture. The state’s annual soybean production since
1958 has ranged from a low of 48,526,000 bushels in 1961 to
69,208,000 bushels in 1965. Soybeans were first in number
of row-crop acres planted in 1965 and second in terms of
total return.
“The condition of soybeans (less than 12 percent
moisture) prior to and at harvest to a great extent determines
the precautions necessary for safe storage. Soybeans should
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be stored under the environment conducive to the lowest
reasonable rate of deterioration. It is necessary to look at
soybean storage from two viewpoints: first, that of soybeans
to be used for seed, where germination and viability are
paramount; second, that of soybeans to go into commercial
channels for crushing purposes, where free-fatty-acid content
is of prime importance.” Address: Dep. of Agricultural
Engineering, Fayetteville.
6471. Business Week. 1966. Soybeans move up on the menu.
July 23. p. 82, 84, 87.
• Summary: “General Mills, under its Betty Crocker Red
Spoon trademark (A.D. Odell in charge), is test marketing
the first of a series of projected foods spun out of a protein
isolated from soy. Called Bac*Os, it is designed as a
condiment and looks and tastes like lean, crumbled, cooked
bacon. Priced at $0.69 for 3.25 ounces, the jar is equal to 1
lb of cooked bacon.” Corn Products’ (CPC) Best Foods Div.
is marketing Skippy peanut butter containing the product.
“Thomas J. Lipton, Inc., a Unilever subsidiary, recently
launched four dried gourmet main dish meals including
beef stroganoff and chicken la scala. Lipton has patented a
process to use isolated soy protein (ISP) as a binder for dried
meats... Ralston Purina has developed a series of spun soy
protein foods resembling ham, chicken, and turkey out of
ISP. It is selling its spun ISP base, Edi-Pro, to Worthington
Foods Inc. Worthington has developed its own line of
chicken and ham-like products for sale to religious groups.
“Central Soya makes an isolated soy protein binder
called Promine, which goes into sausage and other processed
meats. Sales of the binder at $0.35/lb–twice the cost of the
binder it is replacing–are so promising that production will
be doubled to 2.5 million lb monthly when a new plant
opens in Chicago next month... In addition the company this
fall hopes to start exporting a frozen soy dessert to tropical
countries with no dairy industries.” General Mills, Ralston,
ADM, Central Soya, and Worthington combined spend
some $4 million annually on research. Half of this sum is
going into basic research and half into product development.
ADM recently shipped 3 million lb of a new protein rich soy
beverage to Latin America and the East Asia under a USDA
program.
6472. Albrecht, W.J.; Mustakas, G.C.; McGhee, J.E. 1966.
Rate studies on atmospheric steaming and immersion
cooking of soybeans. Cereal Chemistry 43(4):400-07. July.
Based on a paper presented at the 50th Annual Meeting of
the International Symposium on Oilseed Protein Foods.
Kansas City. July 1966. 8 p. Babatunde 1979. [3 ref]
• Summary: “Simple methods for adequately cooking
soybeans to produce a full-fat flour would enable populations
in many developing countries to have a food that would
provide needed protein in their diet.” Small particle size is
the key to rapid cooking so as to inactivate trypsin inhibitor

and destroy urease activity.
6473. Cowan, J.C. 1966. Key factors and recent advances
in the flavor stability of soybean oil. J. of the American Oil
Chemists’ Society 43(7):300A, 302A, 318A-321A. July. [34
ref]
• Summary: “This review of research at the Northern
Regional Research Laboratory covers the effect of metallic
impurities, their inactivation, proper protection for the
oil, hydrogenation-winterization and other new aspects.
Commercial application of this information has shown that
soybean oil stability can be improved. These improvements
in quality of the soybean oil extend its usefulness. Selective
hydrogenation catalysts that may lead to still further
improvements have been discovered.” Soy oil was found
to be susceptible to the oxidative deterioration catalyzed by
trace metals–as little as 0.3 parts per million (ppm) of iron or
0.01 ppm of copper.
The factory consumption of soybean oil has
approximately doubled in the past decade from about
2,260 million pounds in the year ending October 1955 to
4,120 million pounds in the year ending October 1965.
Figure 1 shows these increases by the individual major
outlet: margarine, shortening, and salad and cooking oils.
Improvement in the U.S. in the 1940s and early 1950s came
through studies of metal impurities and their inactivation.
Address: Northern Regional Research Lab., Peoria, Illinois.
6474. Dunleavy, J.M.; Chamberlain, D.W.; Ross, J.P.
1966. Soybean diseases. USDA Agriculture Handbook No.
302. 38 p. July. Supersedes USDA Circular 931 by D.W.
Chamberlain. Summarized in Soybean Digest, Dec. 1966, p.
34.
• Summary: Contents: Bacterial diseases: Bacterial blight,
Bacterial pustule, Wildfire, Bacterial wilt, Rhizobiuminduced chlorosis.
Fungus diseases–Diseases affecting leaves: Brown spot,
Downy mildew, Target spot, Frogeye leaf spot, Phyllosticta
leaf spot, Powdery mildew, Black patch, Alternaria leaf spot.
Fungus diseases affecting roots and stems: Brown stem
rot, Stem canker, Phytophthora rot, Pythium rot, Rhizoctonia
rot, Fusarium root rot, Anthracnose, Phymatotrichum root
rot, Charcoal rot, Sclerotial blight, Stem rot. Address: 1.
Plant Pathologist, Crops Research Div., ARS and professor,
Dep. of Botany and Plant Pathology, Iowa Agricultural and
Home Economics Experiment Station.
6475. Hartwig, E.E. 1966. Evaluation of soybean
germplasm: Maturity groups V, VI, VII, VIII. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 226. July. 21 p.
• Summary: Note: This is the earliest document seen (May
2009) with the term “Maturity Groups” (or “Maturity
Group,” regardless of capitalization) in the title. Address:

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2320
Stoneville, Mississippi.

show H.L. Wang making soybeans into tempeh.

6476. Logan, William J.C.; Schroeder, Peter Brett.
1966. Publications on Chinese agriculture prior to 1949.
Washington, DC: USDA National Agricultural Library. ii +
142 p. July. Index. 26 cm. Library List No. 85. [888 ref. Eng]
• Summary: Compiled by William J. C. Logan and Peter B.
Schroeder; calligraphy and indexing by Peter B. Schroeder.
All of the documents referred to are in English, and
some also have Chinese characters. The transliteration /
romanization is in Wade-Giles. Address: NAL, Washington,
DC.

6480. Berry, T.H.; Combs, G.E.; Wallace, H.D.; Robbins,
R.C. 1966. Responses of the growing pig to alterations in the
amino acid pattern of isolated soybean protein. J. of Animal
Science 25(3):722-28. Aug. [8 ref]
• Summary: Methionine is the first-limiting amino acid for
pigs when feed consumption, weight gain, feed efficiency
and plasma non-protein nitrogen (NPN) are used as criteria.
Lysine is probably the second-limiting. Address: Florida
Agric. Exp. Station, Gainesville.

6477. Soybean Digest. 1966. Protein food [CSM] airlifted to
India. July. p. 9.
• Summary: “President Johnson’s war against infant
malnutrition in southeast Asia was backed solidly by U.S.
food processors who donated a shipment of a special new
children’s food rushed to Bombay by an Air India jetliner
from New York. Requested by India’s Ministry of Food, it is
destined for consumption in Mysore where the need for this
total calorie-protein-vitamin food is particularly severe.
“The formulation was specially developed by the U.S.
Department of Agriculture to provide hungry children with
essential nourishment in the critically formative years from
birth until 6 years. Known in the United States as CSM Mix
and in India by the more exotic Hindi name of ‘Bal Ahar,’ it
consists of processed corn meal, toasted soy flour and non-fat
dry milk and is fortified with a multivitamin-mineral blend. It
is bran-free and easily digested by infants.”
6478. Mustakas, Gus C.; Griffin, Edward L., Jr. Assignors
to the USA as represented by the Secretary of Agriculture.
1966. Method of preparing edible soybean characterized by
greatly enhanced water absorption. U.S. Patent 3,268,503.
Aug. 23. 2 p. Application filed 23 April 1962. [2 ref]
• Summary: “This invention related to a continuous
process for preparing an edible, debittered soybean product
characterized by its ability to absorb about 3.5 to about 4
times its weight of water despite the presence of extensive to
substantially complete denaturation.
“Our present process comprises a modification of
the flash desolventization process of our U.S. Patent No.
3,023,107,...” Address: Peoria, Illinois.
6479. Agricultural Research (USDA). 1966. From traditional
Indonesian tempeh: Simple, uniform process produces new
high-protein foods. 15(1):8-9. Aug.
• Summary: Describes the research on new types of tempeh
conducted by microbiologist C.W. Hesseltine, biochemist
H.L. Wang, and microbiological technician M.L. Smith at the
USDA’s Northern Regional Research Lab at Peoria, Illinois.
They are making tempeh from wheat, oats, rice, barley, rye,
wheat-soybean mixtures, and rice-soybean mixtures. Photos

6481. Kirchner-Dean, Otto. comp. 1966. Soybean processing
and utilization: A selected list of references, 1955-1965.
USDA Library List No. 83. iv + 183 p. Aug. Author index.
Subject index. 28 cm. [2218 ref]
• Summary: Contents: Part I: Processing. Meal. Oil.
Beans. Part II: Utilization. Meal in feed. Oil in feed. Beans
in feed. Meal in food. Oil in food (General, margarine).
Beans in food (general, flour, milk, soy sauce). Meal
for industrial uses (general, coatings). Oil for industrial
uses (general, coatings, drying oils, paints, resins,
soaps). Beans for industrial uses. Part III: Chemistry
and research. Amino acids, bibliography, biochemistry,
chromatography, composition, enzymes, fatty acids,
lecithin, lipides, lipoxidase, organic chemistry, pesticide
residues, phosphatides, proteins, research, sterols. Part IV:
Miscellaneous. Argentina, Australia, Brazil, California,
Canada, China, Congo, cook books, Far East, government
loans, India, industry, international trade, Japan, laws and
legislation, markets and marketing, nutrition, pesticide
residues, varieties.
“All citations except those to patents have been
examined and verified by the compiler. Patents cited were
obtained from Chemical Abstracts. All foreign language titles
have been translated into English with the original language
indicated. [Warning: Many patent titles listed in this are
different from those appearing on the actual patent.]
“Sources consulted: Agricultural Index, Bibliographic
Index, Bibliography of Agriculture, Biological and
Agricultural Index, Card Catalog of the National
Agricultural Library, Chemical Abstracts, Dissertation
Abstracts, Engineering Index, Food Science Abstracts,
Journal of the Science of Food and Agriculture, Nutrition
Reviews, and Pesticides Documentation Bulletin.” Address:
National Agricultural Library, Div. of Reference, Special
Bibliographies Section.
6482. Paul, Allen B. 1966. Pricing below cost in the soybean
processing industry. J. of Farm Economics 48(3, Part 2):222. Aug. [24 ref]
• Summary: This prize-winning essay examines the
positioning of soybean stocks in the light of government
price-supports.
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“For over a decade soybean processors have supplied
services at roughly one-half of their costs. Yet soybean
processing capacity has doubled! This phenomenon has
puzzled many people. Might the actual processing costs be
lower than one has believed, or might losses from processing
be offset by gains from using oil and meal in further
manufacture (vertical integration)? Available evidence
supports neither view. Rather the evidence supports the view
that soybean processors play for inventory gains and often
get them!” Address: Agricultural Economist, Economic
Research Service, USDA.
6483. USDA Economic Research Service, Statistical Bulletin.
1966. U.S. fats and oils statistics 1909-1965. No. 376. 222 p.
Aug.
• Summary: Table 74 (p. 67) gives “Soybeans: Acreage,
supply, disposition, and price, 1924-65.” The 21 column
heads include: Production (increased from 4.9 million
bushels in 1924 to 701.9 million in 1964). Exports (began in
Oct. 1931, with 2.2 million bu reported for 1931, increasing
to 205.9 million bu in 1964; based on inspections by Federal
licensed inspectors). Crushings (increased from 0.3 million
bu in 1924 to 473.1 million bu in 1964). Average price per
bushel received for the season by farmers ($2.46 in 1924,
falling to a low of $0.50 in 1931, staying below $1.00 until
1941 except for $1.27 in 1936, first topping $2.00 again at
$2.05 in 1944, reaching an all-time peak of $3.33 in 1947,
then staying between $2.00 and $2.75 until 1964).
Production of oil (increased from 2 million lb and 7.4
lb per bushel crushed in 1924 to 5,146 million lb and 10.9 lb
per bushel crushed in 1964). Production of meal (increased
from 8,000 tons and 49.5 lb per bushel crushed in 1924 to
11,286,000 tons and 47.7 lb per bushel crushed in 1964).
Table 86 (p. 76) shows “Soybean oil: Supply and
disposition and oil equivalent of exports of soybeans, 19164.” Soybean oil production increased from 2 million lb
in 1922 (the earliest year for which figures are reported)
to 5,146,000 lb in 1964. Soybean oil imports started at 27
million lb in 1911, dropped slightly for several years, then
skyrocketed to 118 million lb in 1915 after the start of
World War I, and peaked at 332 million lb in 1917. They
were negligible after 1922, when a tariff effectively shut
off imports and promoted domestic U.S. soy oil production.
The earliest figures for soy oil exports show that 58 million
lb were exported in 1919, but in the following years soy oil
exports were negligible, and did not top the 1919 figure until
1943. The big increases came starting in 1955 and by 1964
had reached 1,353,000 lb/year. Consumption/disappearance
of soy oil in the U.S. was very large during World War I
(when the amount consumed equaled the amount imported),
then it was very small until the mid-1930s. It grew from then
on, first in industrial uses, and after World War II in food
uses. It rose from 1,076,000 lb in 1941 to 4,072,000 lb in
1964.

Table 87 (p. 77) shows “Soybean oil: Supply,
disposition, and utilization, and oil equivalent of export
of soybeans, 1912-1965. Utilization is divided into food
uses and nonfood uses. Food uses included (in order or
importance in 1917): Cooking and salad oils, shortening,
and margarine. Nonfood uses included (with the earliest year
reported after each): Soap (1912), paint and varnish (1931),
linoleum and oilcloth (1931), resins (1949), other (1931).
In 1965 the main food uses (in million lb) were: Shortening
(1,471), cooking and salad oils (1,135), and margarine
(1,112). In 1965 the main nonfood uses (in million lb) were:
Paint and varnish (96), resins (96).
Table 173 (p. 155) lists “Soybeans: United States exports
by country of destination, 1947-64.” In 1964 the leading
importers of American soybeans (in 1,000 bushels) were:
Japan (49,298), Canada (34,951), Netherlands (28,066), West
Germany (23,325), Denmark (13,444), Italy (10,401). In
South America, the leading importer was Venezuela (1,228).
In Eastern Europe it was Poland (1,785) and the USSR
(1,320). In Africa it was Morocco (418).
6484. Weber, C.R. 1966. Registration of Kim and Kanrich
soybeans. Crop Science 6(4):391. July/Aug. [2 ref]
• Summary: Gives details on the following soybean
varieties: Kim (Reg. No. 55), Kanrich (No. 55). Their
performance is compared with that of other large-seeded
varieties: Kanro, Bansei, and Sac (in Iowa from 1951 to
1955). Address: Research Agronomist, Crops Research Div.,
ARS, USDA, and Prof. of Agronomy, Iowa State Univ.
6485. Foreign Agriculture (USDA Foreign Agricultural
Service). 1966. U.S. soybean producers and Japanese
crushers promote consumer use of soybean oil in Japan.
4(38):9. Sept. 19.
• Summary: “Japanese oilseed crushers and U.S. soybean
producers are joining forces in a consumer promotion
program designed to increase Japanese demand for vegetable
oil, particularly soybean oil. This program–first large
direct-advertising campaign to promote use of the oil in
Japan–was launched on August 22 with the signing in Tokyo
of a program contract between Japan Oilseed Processors
Association and American Soybean Association.
“Details of the promotion are not yet settled, but it is
likely that a variety of approaches to the consumer will be
used. Part of the campaign will be generic (or institutional)
media advertising by individual Japanese oil producers.
“Oil promotion will be carried on year round through
December 1967, but will be most active during the Marchthrough-May and December-through-November periods.
Emphasis will be given to educating consumers on proper
handling of oil in the home and on new uses.
“With the inauguration of the oil-promotion campaign,
the American Soybean Association begins a new phase of the
successful market development project for U.S. soybeans in
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Japan that it has carried on in cooperation with FAS [USDA’s
Foreign Agricultural Service] for nearly 10 years. A previous
phase of this program, a market research study, documented
the possibilities and reasons for strengthening the Japanese
market for U.S. soybeans by increasing the use of soybean
oil. (See Foreign Agriculture, March 21, p. 11.)
“Currently, Japan’s consumption of all fats and oils is
notably low–about 15 pounds per person a year. This is not
quite half the per capita intake recommended by the World
Health Organization, less than one-third U.S. consumption,
and less than one-fourth the consumption of the Netherlands.
Although Japan’s fat consumption has grown steadily during
the past few years, indications are this trend will level off or
turn down soon unless special efforts are made to encourage
greater use of fats and oil.
“Main uses: Today soybean oil is Japan’s leading edible
oil, accounting for about 45 percent of all the fats and oils
used in food or food preparation. Its use has increased
steadily in recent years, especially since the freeing of
soybean imports by the Japanese Government in 1961.
“Practically all of the soybean oil consumed in Japan is
made from U.S. soybeans crushed in Japan. More than 80
percent of the soybeans imported by Japan come from the
United States, and most of these are crushed for oil and meal.
Domestic soybeans, which account for about 10 percent of
the total supply, are used primarily in Japanese traditional
foods; since they have a low fat content they are not suitable
for crushing for oil. Imports from Mainland China account
for most of the remainder of soybeans used by Japan. These
have been supplying a growing percentage of Japanese
imports in recent years, particularly those used in foods.
“Soybean oil is marketed in Japan chiefly as the main
ingredient of “tempura oil” or “edible oil,” widely used in
Japanese households and restaurants for tempura cooking–a
form of deep frying. Only a little is used in the production of
margarine, shortening, or products sold as “salad oil.” These
salad oils are sometimes used by the Japanese for frying as
well as to dress salads.
“In the past most of the fat in Japanese food preparation
has been used in liquid form. The use of hard or hardened
fats–butter, margarine, lard, and other shortening–has been
low but is increasing.
“Biggest export market: Japan today is the largest single
importer of U.S. soybeans, buying for dollars about onefourth of all soybeans exported as beans and a relatively
small amount of soybean meal and cake. Japanese imports of
U.S. soybeans amounted to a record 53.8 million bushels in
calendar year 1965.
“The U.S. soybean crop has grown from an annual
production of 180 million bushels a year at the end of World
War II to over 844 million bushels in 1965. As the crop has
grown, so has industry’s dependence on foreign markets,
which took close to half of the crop in fiscal year 1966.”

6486. Altschul, Aaron M. 1966. Soy protein in the world
food economy. Soybean Digest. Sept. p. 54-56, 58.
• Summary: Contents: Introduction. The private sector. Can’t
meet deficit. Tests are planned. Soybean further ahead. The
real issue.
“There are two aspects of current U.S. government
policy which are of particular significance to our discussion:
The first is the recognition that protein malnutrition is a
major world problem equal in importance to the problem
of undernutrition, and the second is that the private sector
should be involved to provide economically viable protein
food enterprises in developing countries.”
A small portrait photo shows Aaron Altschul. Address:
Chief Research Chemist, Seed Protein Pioneering Lab., ARS,
New Orleans, Louisiana; and Office of the Secretary, USDA.
6487. Cowan, J.C. 1966. Soybean oil in today’s world: Key
problems in flavor stability. Soybean Digest. Sept. p. 48-53.
[5 ref]
• Summary: Contents: Abstract. Evaluating oils. Precursors
to flavor. Inactivation of metallic impurities. Effect of
air. Effect of light. Effect of heat. Recent developments.
Hydrogenated-winterized soybean oil (HWSB) and protected
oil. Selective hydrogenation.
Abstract: “Soybean oil has good stability when properly
processed and used. When the oil is mistreated by exposure
to air, light, and certain metallic catalysts, it can develop
off-flavors. In commercial operations, use of metallic
inactivators, protection with nitrogen, and minimal exposure
to light and air can eliminate the off-flavors in packaged
products. Key factors in the stability of the oil are metallic
impurities and their inactivation, content of linolenic esters
which readily form off-flavors, and the exposure of the oil to
heat, air, and light.
“For many uses, hydrogenation does not appear
necessary, but ‘protection’ plus hydrogenation appear
desirable for best results. For such uses as commercial
deep-fat frying, hydrogenation or addition of hydrogenated
products appears advisable based on present knowledge.
Studies on hydrogenation-winterization, protection of
unhydrogenated soybean oil, and catalysts for selective
addition of hydrogen to soybean oil are reviewed.
“Soybeans, the major source for fat and oil products
in the United States, are uniquely desirable as an oilseed
commodity. They contain about 20% oil and 40% protein,
and the protein is well suited for mixing into feeds for
livestock and poultry. Recent work has also increased the use
of soy protein for human consumption. Indeed, soybean flour
may prove to be a key factor in the world fight for sufficient
proteins as well as calories. Our story primarily relates
current developments in improving the stability of soybean
oil.
“During the past decade, factory consumption of
soybean oil has approximately doubled from about 2.26
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billion pounds in the year ending October 1955 to 4.12
billion pounds in the year ending October 1965. Figure
1 shows these increases by the individual major outlet:
margarine, shortening, and salad and cooking oils. Much of
our research at Peoria has been centered on improving the
quality of salad and cooking oils. It is particularly gratifying
to us that the biggest recent increase in reported edible use
has been in this category. An average increase of more than
100 million pounds each year–or more than 1 billion pounds
in 10 years–is truly phenomenal.
“These increases in quality and in use–though hand-inhand–have not come easily. Soybean oil made in the finest
of commercial plants may be poor in quality if adequate
controls are not exercised. For example, the replacement of
one steel valve with a brass [alloy of copper and zinc] valve
in a refining plant is said to lower quality of the soybean
oil produced. Copper is known to affect the oil adversely
even when present in trace amounts. Selected soybean oils
purchased in 1962 under a specification varied in initial
flavor scores from poor to good. These same oils varied
in one of our rapid stability tests (8-hour active oxygen
method) as much as fourfold. The best of these 1962 oils
would be considered only of average quality or stability now.
Commercial samples examined in 1966 have initial flavor
scores of good and have excellent stabilities in the same
rapid stability test, as well as other aging tests.
“The historical approach to our story on the flavor
stability of soybean oil is too lengthy to retell here. At the
Northern Regional Research Laboratory, we have carried on
a program of continuing research on how to improve soybean
oil. For detailed information, we refer you to two recent
review articles (1, 2). Throughout our research program, we
have cooperated closely with industry. We are continuing
both our research and our cooperation with industry to make
still further improvements in stability of the oil.
“Key factors in flavor stability of soybean oil are traces
of metallic catalysts reacting with air (oxidation), presence of
linolenic esters that react readily with air to give off-flavors,
and the effects of heat and light on this reaction of soybean
oil with air. Before discussing these factors and recent
developments, I shall review briefly some of the methods we
use to evaluate oils.”
Figures: (1) A bar chart shows factory consumption of
soybean oil in the United States. Years begin in October. The
main use in 1964 is cooking and salad oils (1576 million
lb), followed by shortening (1404 million lb), followed by
margarine (1107 million lb).
(2) Bar chart: Effect of added iron and copper on flavor
score and oxidative reaction with air.
(3) Bar chart: Flavor score of fresh and aged potato
chips fried in hydrogenated winterized (HWSB) oil and
unhydrogenated protected oil. The protected oil contained
antioxidants but no antifoaming agent.
(4) Bar chart: Flavor score of fresh and aged potato

chips fried in HWSB oil and unhydrogenated protected oil.
The protected oil contained antioxidants but an antifoaming
agent.
(5) Bar chart: Quality of soybean oil hydrogenated with
copper-chromium catalyst and treated with citric acid to
inactivate copper.
Tables show: (1) (1) Effect of air on soybean oil in a
clear class bottle aged at 60ºC for 4 days in darkness. The
bottle is nitrogen packed [nitrogen flush].
(2) Effect of fluorescent light and air on soybean oil
aged for 2 hours; this light hurts the flavor.
(3) A comparison of the effect of heating; heat hurts the
flavor.
(4) Comparison of hydrogenated-winterized soybean oil
with unprotected soybean oil.
A small portrait photo shows J.C. Cowan. Address:
Northern Regional Research Lab., Peoria, Illinois.
6488. Cowan, J.C. 1966. Facteurs clés et progrès récents
dans la stabilité de flaveur de l’huile de soja [Key factors and
recent advances in the flavor stability of soybean oil]. Revue
Francaise des Corps Gras 13(8/9):515-24. Aug/Sept. [34 ref.
Fre; eng]
• Summary: Summary: “The effect of metallic impurities,
their inactivation, proper protection for the oil,
hydrogenation-winterization and other new aspects are
reviewed. Commercial application of this information has
shown that soybean oil stability can be improved. These
improvements in quality of the soybean oil extends its
usefulness. Research has discovered selective catalysts that
may lead to still further improvements.” Address: Northern
Regional Research Lab., Peoria, Illinois.
6489. Eldridge, A.C.; Anderson, R.L.; Wolf, W.J. 1966.
Polyacrylamide-gel electrophoresis of soybean whey
proteins and trypsin inhibitors. Archives of Biochemistry and
Biophysics 115(3):495-504. Sept. [22 ref]
• Summary: Polyacrylamide-gel electrophoresis (with
a glycine buffer of pH 9.2 containing 8 moles of urea)
separated soybean whey proteins into at least 24 bands.
By contrast, ultracentrifugation indicated only 2 fractions,
moving-boundary electrophoresis 8-9 components,
and column chromatography 13 or more proteins.
“Polyacrylamide-gel electrophoresis appears to be a sensitive
tool for examining soybean whey protein fractions and
should greatly facilitate future fractionation studies of this
complex protein mixture.” Note: This is one of the first
studies using electrophoresis of soybean trypsin inhibitor.
Address: Northern Regional Research Lab., Peoria, Illinois.
6490. Howell, Robert W. 1966. What are the soybean
research needs? Soybean Digest. Sept. p. 59-62.
• Summary: Contents: Introduction. New research positions.
Roots a disadvantage Brown stem rot serious. Not insect-
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free (“We can no longer boast that soybeans are an insectfree crop, as we did a few years ago.” Also, there are many
beneficial insects). Oil, protein components.
This long article begins: “A discussion of needs
for soybean research may begin with a consideration of
where we now stand. There are the equivalent of about 35
professional scientists supported on Agricultural Research
Service funds for research related to soybean production.
They are engaged in programs relating to breeding and
genetics, diseases, physiology, weed and nematode control,
soil and water problems, and entomology. Several of these
positions are in state or private agencies supported on
contracts or other extra-mural arrangements by federal funds.
In addition, the various state experiment stations have about
25 professionals on soybean production research. Minnesota
probably has the largest number of state-supported positions.
Several states, however, have significant state-supported
programs, although in most states the number of people
available is very inadequate to the task.
“New Research Positions: We have established several
new positions with funds recently assigned for soybean
research. There are new agronomist positions at Purdue
University, Lafayette, Indiana, and at Stoneville, Mississippi,
and a pathologist at the University of Missouri. At Urbana,
Illinois, a third physiology position, two positions for weed
control in soybeans, and one on nematology have been
established. A second entomology position, specifically for
work on soybeans, was established at Columbia, Missouri,
and the first entomologist there has been able to devote
more time to the study of insects in soybeans. As these new
positions become fully productive, they will, of course, make
important contributions to the soybean research program.
“Consideration of present research needs must give
proper weight to recent and anticipated staff increases. One
way of stating our needs is to say that we need people. The
research progress which we make depends very definitely
on how many people we have. The availability of funds is
a necessary prerequisite, but recruiting competent scientists
at the present time is a difficult task. There is definitely a
seller’s market for scientific talent and any competent young
scientist can expect to have a number of job opportunities.
We are, of course, confident that we can hold our own in the
recruiting competition since the facilities we offer and the
support available are competitive and we have the advantage
of the glamour of the soybean. The American Soybean
Association is to be commended for its efforts to support
graduate student programs, and I hope you are able to
enhance this support. A very important aspect of the support
we provide to universities is the help this gives to students.
“I would also be remiss if I failed to note a closely
related activity which needs additional emphasis. This is
extension, or transmittal of the results of research to the
farmer. There is a large gap in this respect at present. We
need more extension people on soybeans, so that the lines of

communication from researcher to farmer and from farmer
to researcher will become more efficient. We know that in
the northern states there is generally an advantage for closer
rows, that one should use the best adapted disease-resistant
varieties, good quality seed, select a good planting date,
practice good weed control, and that there must be adequate
fertility and moisture. We need continuing demonstrations
and tests along these lines as new varieties and new
technology appear. The role of extension has not received
adequate emphasis.
“This afternoon you will hear a panel including John
Reiser, for 2 consecutive years the winner of the 5-acre yield
contest in Illinois, the last time with a yield of more than 82
bushels. This spectacular yield, more than three times the
state average, was made with one of our newest varieties,
Wayne, and illustrates that the genetic potential of soybean
varieties is very high relative to average yields. The question
of the moment is how did he do it. Maybe we will learn this
afternoon.
“Our research problems are easy to define in a broad
sense. The need for increased soybean yields is by any
standard the greatest problem facing soybean researchers and
others in the industry. Higher yields are needed to protect
and enhance the position of soybeans as a commodity for the
producer, and on a global scale higher yields are needed to
make a greater contribution to the world’s needs for food and
protein.
“We need new means of increasing genetic variability
or of increasing the effectiveness of the present techniques
available to our plant breeders. You cannot ‘breed in’ a
quality that you do not have. Present-day commercial
soybean varieties are derived from a very small fraction of
the world’s soybean germ plasm. The germ plasm in our
collection is an important reservoir of assets to be used
when needed, as has been demonstrated in the development
of disease- and nematode-resistant varieties. But we need
additional germ plasm collection in areas of the world such
as China, in order to increase the genetic diversity available
to the breeder. Our breeders and geneticists are more aware
of the need for genetic diversity than anyone else. They
give continuous thought to improving research techniques,
in order to make the best use of available material. But it is
much harder to identify the subtle qualities which contribute
to yield and other quantitative characters than those which
represent conspicuous properties. We should extend our
traditional statistical breeding and genetics research into new
areas of biochemical genetics, which are being opened up in
microorganisms, and which may provide important avenues
of advance. This area encompasses some of the most basic
questions of biology and yet may hold the key to the most
practical problems of the farmer, namely, how to get higher
yields. Similar principles relate to the plant and its supply
of nutrients and water. The old cliché that soybeans do not
respond to fertilizer is tiresome, indeed. It related mainly
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to nitrogen. We need additional research on the soybeanbacteria system responsible for nitrogen fixation. Many
other nutrient elements are also involved in the growth of the
soybean plant, and we must find ways to stimulate soybean
production through proper manipulation of the water and soil
environment.
“Water is in a class by itself and in my opinion is the
single most important factor in crop production. Excellent
studies here in Iowa and in Illinois have shown the
importance of moisture conditions during seed development.
It is thus clear that water relations constitute an important
key to high yields. Yet, we have only a limited ability
to recommend measures for conserving or adding water
to insure high yields. The entire area of water relations,
including time and rate of supply, methods of reducing water
needs, energetics of water uptake, all represent areas where
research is needed.
“Available moisture directly affects photosynthesis,
the very first step in the chemistry of crop production.
Photosynthesis decreases sharply with mild leaf water
deficits–before any wilting appears. Photosynthesis is a
reaction involving sunlight, so we need to know about
the influence of leaf movement, shape, and orientation on
photosynthesis, the influence of soybean canopies on light
penetration and air movement, and whether there are genetic
differences in these qualities...” Address: Chief, Oilseed and
Industrial Crops Research Branch, Crops Research Div.,
ARS, USDA, Beltsville, Maryland.
6491. Koritala, S.; Dutton, H.J. 1966. Selective
hydrogenation of soybean oil. II. Copper-chromium
catalysts. J. of the American Oil Chemists’ Society 43(9):55658. Sept. [9 ref]
• Summary: Soybean oil was partially hydrogenated at 170
and 200ºC with copper-chromium catalysts, which reduced
the linolenic acid in the hydrogenated soybean oil to less
than 1%. About 80% or more of the original linoleic acid
remained in the hydrogenated products. Address: Northern
Regional Research Lab., Peoria, Illinois.
6492. Soybean News (NSCIC). 1966. The Soybean Council
of America, Inc. 8(1):1, 4. Sept.
• Summary: “An industry wide non-profit organization
to represent all branches of the soybean industry has been
incorporated under the laws of Illinois as The Soybean
Council of America, Inc.
“The basic purpose of the Council is to further expand
the market for soybeans and their products and to keep
soybeans out of surplus position and Government controls
through the united efforts of producers, processors, handlers,
exporters and others.
“The program will be financed by voluntary
contributions of 10 cents per 100 bushels ($1.50 per car lot)
at the point of sale. Processors will make deductions of this

amount on all soybeans coming into their plants and turn this
money over to the Soybean Council of America.
“One of the first activities of the Council will be the
study and development of markets for soybeans and soybean
products in several countries of Western Europe. The Council
has signed an agreement with the Department of Agriculture
covering this project which makes $500,000 of PL480
foreign currency money available along with $25,000 in U.S.
currency provided by the Soybean Council.”
6493. Wang, Hwa L.; Hesseltine, C.W. 1966. Wheat tempeh.
Cereal Chemistry 43(5):563-70. Sept. [17 ref]
• Summary: The wheat tempeh was made from cracked
Conley hard red spring wheat. “Among the cultures
tested, Rhizopus oligosporus NRRL 2710 gave the most
satisfactory wheat tempeh... The yield of wheat tempeh by
the procedures described was approximately 84.5% (on a
dry solid basis) after 20 hours of fermentation [at 31ºC]...
Soluble nitrogen and reducing substances increased steadily
whereas total nitrogen remained fairly constant. Proteolytic
enzyme having optimal pH 5.5 was responsible for the
breakdown of protein. Of the vitamins analyzed, niacin and
riboflavin of wheat tempeh greatly exceeded that of wheat;
thiamine appeared to be less. Thus, this new fermented
wheat product may provide vitamins, as well as calories and
proteins, at low cost.” Address: Northern Regional Research
Lab., Peoria, Illinois.
6494. Byerly, T.C. 1966. Chemurgy in the state agricultural
experiment stations. Chemurgic Digest. Sept/Oct. p. 3-6, 8.
[11 ref]
• Summary: Discusses the most important research related
to chemurgy conducted by these stations on various crops,
including soybeans and soybean products. Address: USDA.
6495. Hieronymus, T.A. 1966. When to sell corn, soybeans,
oats, wheat. Illinois College of Agriculture, Extension
Circular No. 948. 43 p. Oct. See p. 17-27. (Replaces Circular
No. 833).
• Summary: Given seven general rules for when to sell
soybeans, but admits that “It is difficult to extract a useful
set of rules about seasonal soybean price patterns. The
factors affecting prices are complex.” Address: Cooperative
Extension Service, College of Agriculture, Univ. of Illinois,
Urbana, IL.
6496. Leng, Earl R. 1966. Reorganization of agricultural
research in Uttar Pradesh [India]. Urbana-Champaign:
University of Illinois, College of Agriculture. 14 p.
Unpublished typescript. 28 cm.
• Summary: Soybeans are mentioned in this report.
Summary: “Uttar Pradesh Agricultural University
[established in 1960] has been asked by the State
Government to present a plan for assuming State wide
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responsibility for agricultural and animal husbandry research,
as well as University-level teaching and extension education.
“To prepare this plan, the Research Director, UPAU
(Dr. R.L. Paliwal) and the Research Advisor have made
detailed studies of the existing research agencies in the
U.P. Department of Agriculture, and have also studied the
research agencies of the Department of Animal Husbandry
and the Department of Fruit Utilization. In this study, 27
research stations were visited, as well as the Directorates
of Agriculture and Animal Husbandry, Government
Agricultural College (Kanpur), Government Research Farm
(Kanpur) and Benares Hindu University.
“The Advisor’s recommendations may be summarized
as follows: “1. The University should be organized into three
main campuses viz: Pant Nagar, Kanpur, Mathura. The seat
of the Vice-Chancellor, Director of Resident Instruction, and
Director of Extension Education should be at Pant Nagar.
“2. All research and teaching functions should be
organized statewide on a subject-matter department
basis; that is, there should be only one department in each
appropriate subject matter area for all campuses and field
stations.
“3. Departments suggested for field crop agriculture and
allied topics are: Agronomy, plant breeding, soil science,
plant pathology, entomology, vegetable crops, fruit crops.
“4. The Head of each department should be located at
the campus where the strongest work of that department
is situated. On each other campus or station where the
department in represented by several staff members, an
Associate Department Head should be appointed.
“5. Research activities will be concentrated at the three
campus areas and the minimum number of multi-purpose
Field Research Stations required to represent the major agroclimatic zones of the State. ‘Field Research Stations’ will
operate as variety-testing, crop-response, and soil-science
outstations and not as stations for independent work. They
may also be used as field demonstration centers for extension
education activities.
Note: This is the earliest English-language document
seen (Aug. 2010) that contains the term “agro-climatic
zones” (or zone).
6. Suggestions for the locations of 11 “Field Research
Stations” are given. They include Shahjahanpur, Varanasi,
and Almora.
7. The three campus research centers will, of course,
cater to the regional needs of their respective areas; these are
listed.
“8. The state Government should be requested to transfer
all contingency budgets, allocated to research activities
of the Ministry of Agriculture, to UPAU. Title to the land
and installations of research centers listed above should be
similarly transferred...”
“9. UPAU should determine staffing needs for
the reorganized teaching and research structure, and

request transfer of an equivalent number of staff position
authorizations from the Department to the University...”
“10. When the transfers listed above are completed,
full authority for organization, administration and conduct
of agricultural research in U.P. State should rest with the
Board of Managers of UPAU, exercised through the ViceChancellor and the Director of Research.”
Source: University of Illinois at Urbana-Champaign
(UIUC) archives. 8/1/44 Agriculture, Dean’s Office, Box
4, Leng. Address: Research Advisor, U.S. Agency for
International Development (USAID) / Univ. of Illinois,
Urbana-Champaign, Illinois.
6497. Pesticide Review. 1966. Herbicides. For 1966. Oct. p.
32-33. Summarized as “Unexpectedly large use of herbicides
on soybeans” in Soybean Digest, Dec. 1966, p. 34.
• Summary: The acreage treated with herbicides in the USA
more than doubled between 1949 and 1959, from 23 million
in 1949 to about 53 million in 1959, soaring to 85 million
acres in 1965–according to USDA.
For use on soybeans: In 1959, 556,000 acres of soybeans
were treated with herbicides at a cost of $2,315,000, whereas
in 1962 a total of 2,828,000 acres were treated at a cost of
$10,835,000. In 1966 an unexpectedly large soybean acreage
plus the short buying season resulted in supplies of some
popular herbicides being completely sold out.
Note: This periodical is published by the Agricultural
Stabilization and Conservation Service of USDA,
Washington, DC 20250. Address: USDA Agricultural
Stabilization and Conservation Service.
6498. Photograph of Glenn Pogeler receiving an award from
Orville Freeman, U.S. Secretary of Agriculture. 1966.
• Summary: See next page. The two men are standing side
by side and shaking hands on 17 Oct. 1966 in Kansas City,
Missouri. Freeman is handing Pogeler the “Billion Dollar
Export Award” being presented to the Soybean Council of
America, of which Pogeler is president.
A digital scan of this black-and-white photograph was
sent to Soyfoods Center on 16 June 2005 by Allen Pogeler of
Encinitas, California.
6499. Rasmussen, Wayne D.; Wiser, Vivian. 1966. Arlington:
An agricultural experiment farm in a changing era. Arlington
Historical Magazine 3(2):24-30. Oct. *
• Summary: In Nov. 1940 the legislation was enacted which
transferred ownership of Arlington Farm from the USDA to
the War Department. USDA experiments and operations at
the Arlington Farm ceased during 1941; all operations were
moved to the USDA farm at Beltsville, Maryland. The final
turnover of the land took place on 30 Jan. 1942.
Why did USDA move? First, as metropolitan
Washington DC had expanded, the land had become too
valuable to use as farm land. Second, USDA was too
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in Die Fleischwirtschaft, Nr.
12/1965, pp. 1432-33 (1),
concerning the nitrogen to protein
conversion factor for isolated
soy protein. As one who has
for many years been occupied
with studies on preparation
and properties of soy protein
in various aspects including
nitrogen content and factor (2,
3), properties (4), food uses (5),
and amino acid composition (6,
7), it is disturbing that this article
attempts to demean the nutritive
value of soy protein by placing
undue emphasis on its nitrogen to
protein conversion factor.
“Apparently there is
a confusion on the part of the
authors of this article (1) with
respect to the term ‘Biological
Value’ and the more general term
‘Nutritive Value,’ as used by
nutritionists...” Address: 6026
Charlotte Dr., New Orleans,
Louisiana 70122.

cramped at Arlington and had no place to expand; Arlington
National Cemetery had encroached onto agricultural land.
Address: USDA.
6500. Smith, Allan K. 1966. Grundlagen des Stickstoff–
Protein–Umrechnungskoeffizienten fuer Soja-Protein,
bezogen auf den Naehrwert [Basis of nitrogen to protein
conversion factor for soy protein in relation to nutritive
value]. Fleischwirtschaft (Die) 46(10):1106-10. Oct. [38 ref.
Ger; Eng; fre; spa]
• Summary: “It has come to the writer’s attention that an
issue has been raised in a recent article ‘On the Biological
Value of Soy Protein and Sodium Caseinate’ appearing

6501. Sorenson, W.G.;
Hesseltine, C.W. 1966. Carbon
and nitrogen utilization by
Rhizopus oligosporus. Mycologia
58(5):681-89. Sept/Oct. [13 ref]
• Summary: “The utilization
of various carbon and nitrogen
compounds by Rhizopus
oligosporus Saito NRRL 2710
was investigated. The principal
components of the soluble
carbohydrates of soybeans, i.e.,
stachyose, raffinose, and sucrose,
were not utilized as sole sources
of carbon. Common sugars
such as glucose, fructose, galactose, and maltose supported
excellent growth as did xylose. Various vegetable oils could
be substituted for sugars as sources of carbon with excellent
growth.
“Ammonium salts and such amino acids as proline,
glycine, aspartic acid, and leucine were excellent sources
of nitrogen. Other amino acids were less suitable, and
tryptophan supported no growth at all. Sodium nitrate was
not utilized as the sole source of nitrogen. Experiments with
citrate-buffered media demonstrated that R. oligosporus
grows well at a pH as low as 2.6-3.0.” Address: Northern
Regional Research Lab., Peoria, Illinois.
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6502. Soybean News (NSCIC). 1966. Leader of U.S.D.A.
soybean research [Dr. B.E. Caldwell]. 18(1):1. Oct.
• Summary: “Dr. Billy E. Caldwell of Beltsville, Maryland,
has been appointed Leader of Soybean Investigations in the
Crops Research Division, U.S. Department of Agriculture.
He succeeds Dr. Robert W. Howell, who is now Chief,
Oilseed and Industrial Crops Research Branch.”
“The U.S.D.A. has soybean production research
personnel in nine states and has state collaborators in about
30 states. The regional research program, which Dr. Caldwell
will lead, also includes cooperation with research workers in
two Canadian provinces.”
“Dr. Caldwell joined the soybean research staff in
1963. He is a native of North Carolina, a graduate of North
Carolina State University and received his Ph.D. degree from
Iowa State University.”
6503. Freeman, Orville L. 1966. The billion dollar export
awards: Closing the protein gap. Soybean Digest. Nov. p. 10.
• Summary: A photo shows Secretary of Agriculture Orville
Freeman giving, and George Strayer, Laurel C. Meade,
Glenn H. Pogeler, Ray Fiedler, and A.H. Becker receiving
the Billion Dollar Export Award.
Three small graphs show that three U.S. farm crops are
now above the billion-dollar mark. Wheat and flour passed
the mark in 1960, followed by feedgrains, and soybeans and
products, in 1965.
A separate graph shows that total U.S. farm exports
increased from 4.5 billion dollars in 1960 to about 6.7 billion
dollars by the end of 1966. Address: U.S. Secretary of
Agriculture.
6504. Moser, Helen A.; Cooney, Patricia C.; Evans, C.D.;
Cowan, J.C. 1966. The stability of soybean oil: Effect of
time and temperature on deodorization. J. of the American
Oil Chemists’ Society 43(11):632-34. Nov. [14 ref]
• Summary: When a low temperature is used, more stable
oils are obtained with a lengthened deodorization period:
at high temperatures, a shorter period is more effective.
Address: Northern Regional Research Lab., Peoria, Illinois.
6505. Paul, Allen B.; Wesson, William T. 1966. Short-run
supply of services–The case of soybean processing. J. of
Farm Economics 48(4):935-51. Nov. [27 ref]
• Summary: In this case, soybean processing means
“soybean crushing.” Few econometric studies of services
have been published. One wonders whether the idea of a
“bundle of services” can lend itself to valid measurement.
Three different crushing margins were used. Address:
Agricultural Economists, Economic Research Service,
USDA.

inactivation during meal processing. Food Technology
20(11):102-04. Nov. [17 ref]
• Summary: The four known factors of trypsin inhibitor
activity can be readily inactivated by steaming soy flakes at
100ºC for 15 minutes. Address: Northern Regional Research
Lab., Peoria, Illinois 61604.
6507. Caviness, C.E. 1966. Nodulation of soybeans
following rice. Arkansas Farm Research 15(6):12. Nov/Dec.
• Summary: This article begins: “When properly nodulated,
soybean roots may derive much of the nitrogen needed by
the plant through fixation of atmospheric nitrogen. The
bacteria (Rhizobia sp.) in the nodules convert nitrogen from
the air into a form usable by the plant. Recent research at
Iowa State University indicates that under ideal conditions
modulating bacteria may supply the equivalent of about
110 pounds of fertiliser nitrogen per acre to the plants.”
Address: Assoc. Agronomist, Arkansas Agric. Exp. Station,
Fayetteville.
6508. Hesseltine, C.W.; Shotwell, Odette L.; Ellis, J.J.;
Stubblefield, R.D. 1966. Aflatoxin formation by Aspergillus
flavus. Bacteriological Reviews 30(4):795-805. Dec. [39 ref]
• Summary: Introduction. Fungi producing aflatoxins and
other toxins of A. flavus. Natural occurrence of aflatoxin.
Factors affecting aflatoxin formation in nature. Production
of aflatoxin in culture. Aflatoxin studies at the Northern
Regional Research Laboratory.
The occurrence of mycotoxins has been known for
several decades. In 1913 Alsberg and Black of the USDA
studied the biochemistry of toxins of certain molds isolated
from corn meal. Penicillium puberulum was found to
produce penicillic acid which was toxic. Interest in aflatoxins
arose after the death of a large number of young turkeys
in Great Britain in 1960. At least 4 aflatoxins are known to
exist, produced by certain strains of Aspergillus flavus Link,
A. parasiticus Speare, and Penicillium puberulum Bainier.
“Aspergillus oryzae and its near relatives are widely
used in the preparation of koji for such food fermentations
as shoyu (soy sauce), miso, black beans [fermented black
soybeans / fermented black soybeans], and sake” (p. 802). A.
oryzae is a close relative of A. flavus; they are distinguished
on the basis of minor morphological characteristics.
Aflatoxin has been found on only two commercial
commodities: Peanuts and cottonseed cake. Although A.
flavus can be made to grow on soybeans, none of the strains
produced much aflatoxin regardless of the conditions.
Aflatoxins have not been found in commercial soyfoods
produced by Aspergillus oryzae.
The authors obtained very low toxin production (0.03
micrograms/milliliter) on pearled soybeans (Hawkeye
variety) using a strain of Aspergillus flavus. Address:
Northern Regional Research Lab., Peoria, Illinois.

6506. Rackis, J.J. 1966. Soybean trypsin inhibitors: Their
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6509. Kromer, George W. 1966. Price may average 25¢
above support. Soybean Digest. Dec. p. 6-8.
• Summary: A bar chart with 2 graphs shows soybeans
prices of three types, 1953-1966. The first (bar chart) is
government support prices, which range from a high of about
$2.40 to a low of about $1.60. One graph shows prices ($ per
bu) paid to the farmer; it was slightly above support prices in
every year shown except 1957, 1958, and 1961–when it was
slightly below. The second graph ($ per bu) shows the price
of #1 yellow soybeans in Chicago.
A small portrait photo shows George Kromer. Address:
Economic and Statistical Analysis Div., Economic Research
Service, USDA.
6510. Randolph, Chet. 1966. New vegetable protein foods
are now available: International Protein Conference [at
Peoria]. Soybean Digest. Dec. p. 9-10.
• Summary: “Over 250 people attended the International
Conference on Soybean Protein Foods at Peoria, Illinois,
Oct. 17-19. They came from many states, nine countries, and
the United Nations.
“At a similar conference 5 years ago many questions
were raised as to how we might meet the protein needs of
the world and whether or not the necessary foods could be
developed and marketed successfully. At this conference it
became clear that scientists have developed the formulas and
techniques and that foods are now available from vegetable
protein sources. How to distribute or market the foods is not
so clear.
“Orville G. Bentley, dean of the College of Agriculture
at the University of Illinois, who opened the conference,
referred to the soybean as the golden nugget of the Orient
that is now recognized worldwide as the efficient producer of
high-quality protein and oil. The United States produces 71%
of the world soybean supply.
“The need for protein in the underdeveloped countries
was clearly reestablished at the conference. Dr. Ricardo
Bressani, of the division of agricultural and food chemistry
in Guatemala, Dr. Fred T. Sai of the University of Ghana
Medical School, and Dr. Kamaluddin Ahinad of the
University of Dacca in East Pakistan all reported graphically
the need for protein, especially for children and in particular
those just weaned. In the underdeveloped areas the infant
is taken from the mother’s breast and abruptly placed
on a starch gruel which may be made from corn, casava
[cassava], or rice. At the very time when they need the
greatest protection against childhood diseases they are given
a strange gruel, in many cases with only half the protein
requirements.
“Several men in the medical profession reported on
experimental work proving that vegetable sources can supply
the needed protein where milk is not available or is too high
priced. Dr. George C. Graham of Baltimore City Hospitals
[Maryland] reported on a detailed study of undernourished

infants who responded to vegetable proteins. Dr. Po-Chao
Huang of the Massachusetts Institute of Technology had
returned to his native Formosa where he had an experiment
with 57 babies that averaged 3 months of age. He compared
cow’s milk, soy beverage, and some soy flour and rice
formulas. In all cases he found that the growth rate, skin
texture and smile of the babies were equal whether the
protein was from vegetable or milk protein sources. He even
had two sets of identical twins which added to the study.
“Sales of Incaparina: John W. Money with Quaker Oats
Co., working in Colombia in South America, reported that
Incaparina was beyond the experimental stage and they were
actually selling it. This high-protein formula is supplying
the protein needs of children in that area to the equivalent
of 5 million glasses of milk a month. They have priced their
product just below the second staple food, rice.
“We had reports of the many uses of soy flour and
soy grits and beverages that can come in an almost infinite
variety of forms. One type of soy flour is used in baked
goods, another in doughnuts. Soy grits are widely used in
dog food, with another type of soy flour finding increased
use as a calf milk replacer. Different companies are prepared
to sell soy fiber foods with flavors similar to those of fish,
ham, chicken, or pizza. Dr. Arthur D. Odell of General Mills,
Inc., reported on the techniques and sales of their meatlike products made from modified vegetable tissues. such
items as their bacon chips are on the market and beyond the
research stage.
“Others reported on sales of the modified vegetable
proteins to hotels and restaurants. This is the sophisticated
type of food that goes with a suitable income. People enjoy it
as a convenience item.
“We had a report on several formulations of very basic
foods primarily for nutrition to sell at the lowest possible
cost. General Mills, Archer Daniels Midland Co., Central
Soya, and Ralston Purina Co. have highly specialized
machinery and equipment for spinning the fibers or preparing
the foods.
“Gus C. Mustakas of the Northern Regional Research
Laboratory at Peoria, Ill., reported on his work to develop a
simple technique that can be used in any village in India or
Ghana. This involved soaking the soybeans in a sack, boiling
on an open fire and running through a small hand grinder. He
reported that with such simple equipment they could make
300 pounds a day to provide half the daily protein needs of
1,600 people.
“It was agreed that one of the big needs is for more
know-how in marketing in many areas of the world where
cultural, ethnic, and religious backgrounds and tastes vary so
widely. Dale W. Johnson, executive vice president of Crest
Products, Inc., and Hugh Robinson of Foreign Agricultural
Service, Washington, D.C., among others, reported on
the complexities of the problems that must be overcome,
including the tariffs and government restrictions, as well as
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such things as the taste habits and advertising patterns in the
many different countries.
“Dr. Sai told of Ghana farmers who were quite pleased
with the new soybeans they were taught to raise. There
was a celebration at harvest time. But they will never raise
soybeans again in that area. The reason is that it took so long
to cook the soybeans that all of the fuel in that area was used
up before the winter was over.
“Soybeans in India: Stories were told of planting
soybeans in India. But at harvest time there was no place to
sell them because of the lack of processing facilities. The
University of Illinois indicated they will cooperate with
India to use soybeans as a teaching tool, in which they are
stressing the interdependence of the experiment stations,
extension, and teaching. This is the basis of our Land Grant
Colleges, but it is something new in other parts of the world.
They feel that even if soybeans are not successful in India
the teaching techniques will be worthwhile. They plan to
approach the problem on a team basis, taking into account
not only production but also processing, distribution, and
food uses and tastes.
“Dr. Joseph J. Rackis of the Northern Laboratory and
Dr. Frederic R. Steggerda of the University of Illinois
reported considerable progress in overcoming the flavor and
flatulence (gas) problems in soybeans.
“Dr. Edwin W. Meyer of Central Soya predicted that
some day, when the volume is high enough, a 70%-protein
product can be sold as low as 130 per pound. Some
companies reported success in the products that will go
through freezing and then heating, such as added chunks in
frozen corn that is then heated for food for the table.
“Dr. Odell reported that two University of Iowa men,
working with prisoners, found an excellent response in adult
human volunteers who subsisted on a strictly vegetable
source of protein. After 6 months they were in excellent
health.
“Other nutrition studies by the Wisconsin Alumni
Association, as well as those in Guatemala, indicate that
enough is known now about soy protein so that it can be
utilized as the sole source of protein, with no adverse effects
on any species of animal on which it is tested. Dr. Odell
indicated that it need not cost more than one-half low-quality
hamburger per unit of protein. However, again soy foods in
this country are expected to find their way into new markets
mostly as convenience foods.
“Dr. Clifford W. Hesseltine of the Northern Laboratory
reported a former worker is now in Indonesia supplying
low-cost protein foods at cost to students and faculty at his
university.
“Dr. Lester J. Teply of UNICEF reported that while
the soybean is native to the Orient and has been known for
centuries, it has not been generally substituted for milk,
contrary to popular belief. That is why this is a new area. The
familiarity of the Orientals with soybeans may make it easier

to introduce soy beverage to provide children with needed
protein after weaning. (Some soy milk has been available in
the Orient due to the efforts of such men as Harry W. Miller
and K.S. Lo.)
“Dr. George L. Mehren, Assistant Secretary of
Agriculture, said if we can add protein to the rice, corn, and
casava [cassava] already in the diet and get it to the children
we can make a dent in the serious problems of malnutrition.
He added his official voice to the call for immediate action.
“It was made clear at the conference that the need
is there. Scientists have developed the foods and the
techniques. There is no doubt now as to the direction we
must take. The question now is how do we move in specific
areas and how soon are we prepared to move.”
Across the top of the first page is a portrait photo of 7 of
the conference speakers. Address: Field Director, American
Soybean Assoc.
6511. Weber, C.R. 1966. Registration of Amsoy soybeans.
Crop Science 6(6):611-12. Nov/Dec. [2 ref]
• Summary: Registration No. 57. Amsoy was developed in
Iowa, evaluated in regional uniform tests beginning in 1961,
and released in the summer of 1965. Address: Research
Agronomist, Crops Research Div., ARS, USDA, and Prof. of
Agronomy, Iowa State Univ.
6512. Wiser, Vivian; Rasmussen, Wayne D. 1966. A
background for plenty: A national center for agricultural
research. Maryland Historical Magazine 61(4):283-304.
Dec. [43 ref]
• Summary: This interesting history of the subject begins
on 7 Dec. 1796, when “President George Washington
recommended that the Federal Government provide
leadership by establishing a national board of agriculture.”
Discusses the founding of the USDA in May 1862 by
Abraham Lincoln, the Arlington Experimental Farm, the
Bureau of Plant Industry, The Beltsville Farm (1910), and
the National Agricultural Research Center (1934). Address:
USDA.
6513. Iowa State University, Cooperative Extension Service,
Pamphlet. 1966. Soybean diseases in the Midwest. No. 324.
Summarized in Soybean Digest, Dec. 1966, p. 34. *
6514. Swallers, C.M.; Bothun, R.E.; Carter, J.F.; Hella, A.N.;
Stoa, T.E. 1966. Effects of stand reduction on performance
of Norsoy soybeans. North Dakota Agricultural Experiment
Station, Research Report No. 16. 14 p. [16 ref]*
6515. Mustakas, Gus C.; Griffin, E.L., Jr.; Sohns, V.E. 1966.
Full-fat soybean flours by continuous extrusion cooking.
Advances in Chemistry Series No. 57. p. 101-11. Chap. 8.
(World Protein Resources). [5 ref]
• Summary: Contents: Summary. Introduction. Extrusion

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2331
cooking of soybeans. Discussion: Removal of growth
inhibitors (assays for trypsin inhibitor and urease
activity), proximate analyses of flours, animal feeding
tests (rats, broiler chicks), flavor evaluation and stability,
clinical testing with infants, cost study, conclusion,
acknowledgment. Discussion: (1) Oak B. Smith of Wenger
Mixer Manufacturing Co., Sabetha, Kansas. (2) M.L. Anson.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
6516. U.S. National Library of Medicine. 1966--. MEDLINE
(Computerized bibliographic database on biomedical
subjects). U.S. National Library of Medicine, Bethesda,
Maryland. [6200000 ref]
• Summary: One of the major sources of biomedical
literature, this database corresponds to three printed indexes:
Index Medicus, Index to Dental Literature, and International
Nursing Index. Indexes articles from over 3,000 international
journals. Over 250,000 records are added each year, of which
70% are English-language publications. Dialog file 152:
1966-74. File 153: 1975-1982. File 154: 1983 to present. File
155: 1966 to present.
Note 1. The National Library of Medicine was
originally under the control of the Army, and was the
Surgeon General’s Library before it became the National
Library of Medicine. Note 2. As of 1993, NLM no longer
does analytical cataloging for books. Thus, if you know the
authors and title of a book chapter, there is no way to locate
the book on MEDLINE. Address: Bethesda, Maryland.
6517. U.S. National Library of Medicine. 1966--. CATLINE,
SERLINE, SERHOLD, MEDLARS, Grateful Med,
DOCLINE, and DIRLINE (Computerized databases and
related software). U.S. National Library of Medicine,
Bethesda, Maryland.
• Summary: CATLINE is a database of all books owned
by the National Library of Medicine (NLM); it is the
library’s catalogue on line. SERLINE (SERials onLINE)
contains records for all serials and numbered congresses
received (partially or completely, currently or in the past)
by NLM. Coverage is international. The database covers all
serials indexed for MEDLINE, HEALTH, and POPLINE.
Many records contain locator information for serials in the
collections of major biomedical libraries within the Regional
Medical Library Network which have the publications.
Key fields in SERLINE are: TI = Title of journal. TA =
Title abbreviation. FL = First and last issue published, e.g.
1(Jan. 1880)-61(Dec. 1940). PL = Publishing location. PU
= Publisher. GN = General notes, showing change of title,
publishing organization, number of film on which microfilm
editions exist, etc. Y1 = First year the serial was published.
Y2 = Last year. LA = Language. MH = MeSH Headings
(Medical Subject Headings, such as History of Medicine).
CA = NLM call number. Note that this record does NOT

show NLM’s holdings of this journal. But the GAPS field
shows what issues are missing from NLM’s collection. As
of Oct. 1991 there were 683,726 records in CATLINE and
77,396 records in SERLINE. These two files are mostly for
in-house use.
SERHOLD is NLM’s National Biomedical Serials
Holdings database which contains the holdings of 3,000
biomedical/health sciences libraries. NLM’s holdings are
not in SERHOLD; they are in the “Master Serials File,”
which shows what volumes or issues NLM does not have.
SERLINE is part of the Master Serials File, which is only
available internally at NLM; SERLINE is widely distributed.
As of April 1991, the database included approximately
1,120,000 holdings statements for about 36,000 serials titles
from the 3,000 libraries.
MEDLARS stands for Medical Literature Analysis and
Retrieval System. The MEDLARS system includes all of
NLM’s databases, roughly 40 in all, including CancerLit,
Toxline, Toxlit, etc. A brochure describing the system is
available from NLM. MEDLINE is the most widely used.
It contains over 6 million citations to biomedical articles,
indexes 3,500 journals, and is searched more than 10,000
times a day (8/91).
Grateful Med (developed in 1986) is a powerful, userfriendly, and inexpensive ($29.95) software program that
makes it easy (even for a person with little computer- or
searching expertise) to search the gigantic MEDLINE
database or any other any database in the MEDLARS system
from a personal computer (IBM PC compatible or Apple
Macintosh).
DOCLINE is NLM’s automated interlibrary loan request
and referral service. It was developed to improve service to
the health professional by rapidly routing interlibrary loan
requests throughout the National Network of Libraries of
Medicine (NN/LM). Implementation began in March 1985.
SERHOLD is a major component of DOCLINE.
DIRLINE (Directory of Information Resources Online)
is NLM’s national health information referral database.
Address: Bethesda, Maryland.
6518. Frankel, E.N.; Metlin, S. 1967. Conjugation of
soybean oil by decomposition of its iron tricarbonyl complex
with carbon monoxide. J. of the American Oil Chemists’
Society 44(1):37-39. Jan. [9 ref]
• Summary: Scientists have developed a procedure for
conjugating vegetable oils. Polyunsaturated fatty esters are
treated with iron pentacarbonyl to form iron tricarbonyl
complexes which were then decomposed with ferric chloride.
Address: 1. Northern Regional Research Lab., Peoria,
Illinois; 2. Pittsburgh Coal Research Center, Pittsburgh,
Pennsylvania.
6519. Simerl, L.H. 1967. Soybeans are now the no. 1 U.S.
cash crop! Continued strong market seen for soybean meal,
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oil depends on government help. Soybean Digest. Jan. p. 1213, 16-17.
• Summary: “This is an especially appropriate time to
consider the soybean situation and outlook, for it appears that
soybeans have become the leading cash-producing crop of
the United States.
“The U.S. Department of Agriculture probably won’t
release official estimates of cash receipts from farm
marketings of individual commodities in 1966 until next
July. Since official figures are not available, we have made
our own calculations. These indicate that soybeans rocketed
to the top of the standings in the cash-crop league. Sales of
soybeans produced about $2.4 billion for farmers in 1966,
compared with less than $2 billion in 1965.
“Cotton, the longtime leader, fell to fourth place with
about $1.7 billion from sales. Sales of cotton produced $2.3
billion in 1965. These amounts included the return from
cottonseed as well as lint.
“Cash receipts from sales of corn also increased in 1966,
but not so much as receipts from soybeans. We estimate
receipts from corn at $2.3 billion, up from about $2.1 in
1965. Corn ranked second below cotton in 1965 and second
below soybeans in 1966, we believe.
“Wheat, holder of fourth place for 2 years, probably
climbed to third in 1966. Receipts from sales of wheat
totaled about $1.9 billion in 1966, up from $1.6 billion the 2
previous years.
“Tobacco, the fifth member of the big cash crop league,
continued in last place with cash receipts of about $1.3
billion.
“Soybeans are, as most readers of the Soybean Digest
well know, the newest major crop in the United States. Some
were brought to this country as early as 1804, but their
potential value was largely unrecognized for more than a
century.”
Outstanding leaders have been W.J. Morse of USDA and
J.C. Hackleman of Univ. of Illinois.
Export market: The U.S. exports nearly half of our
soybeans in 3 main forms: whole soybeans, soybean oil, and
soybean meal.
Demand is the biggest factor in making forecasting
difficult.
Exports of soybean meal continue to increase in great
steps.
The rising demand for soybean meal has caused a
decrease in the demand for cottonseed meal.
Tables: (1) Leading states in soybean production and
rank of soybeans among cash-producing crops. The ranking
is by sales of soybeans in millions of dollars.
(1) Illinois 402.
(2) Iowa 296.
(3) Indiana 188.
(4) Missouri 180.
(5) Arkansas 162.

(6) Minnesota 161.
(7) Ohio 115.
(8) Mississippi 77. Address: Univ. of Illinois Extension
Economist, Agricultural Marketing.
6520. Soybean Digest. 1967. Research grants: To search for
the best tofu varieties. Jan. p. 28-29.
• Summary: “The best varieties of U.S. soybeans for making
dried tofu and the best processing methods for manufacturing
this traditional Japanese food will be sought by Japanese
food scientists under a grant awarded by the U.S. Department
of Agriculture.
“The grant will be paid for with foreign currency
obtained by the United States from sales of farm products
abroad under P.L. 480. This money cannot be converted into
dollars for use in the United States.
“There are two forms of tofu–fresh and dried. The
dried form also has other names, such as Kori, Koya. It is
sometimes called frozen tofu because freezing is part of the
drying process.
“Under the 3-year research grant of $35,802, paid
in Japanese yen, food chemists at the Japan Frozen Tofu
Association in Tokyo will experiment with numerous
American soybean varieties to try to determine which are
best suited for manufacturing dried tofu. They will also try
to determine the effect of various processing methods on the
yield, cost, physical properties, and flavor of dried tofu.
“Fresh tofu resembles cottage cheese in appearance,
taste, and composition. Dried tofu, made with present
processing methods, is darker than the fresh and has less
desirable flavor and texture. However, fresh tofu is very
unstable, having a shelf life comparable to that of fresh
milk, While the dried product has a shelf life of more than 6
months and can be transported long distances without loss in
quality.
“The Japanese tofu makers have been mixing a small
percentage of American beans with the native varieties; but
recently they have started using higher percentages of the
American Hawkeye variety in both fresh and dried tofu.
“If they can find additional U.S. varieties that make
good quality dried tofu and can improve processing methods,
they may import more U.S. soybeans, as U.S. beans are
cheaper than native varieties.
“Foreign agricultural research done under P.L. 480 is
administered by USDA’s Agricultural Research Service.”
6521. Soybean Digest. 1967. Cooper heads U.S. Lab at
Urbana, Illinois. Jan. p. 46.
• Summary: Dr. Richard L. Cooper, of St. Paul, Minnesota,
has been appointed agronomist-in-charge of the U.S.
Regional Soybean Laboratory, Urbana, Illinois, effective Jan.
3. The Laboratory, a cooperative activity of the e Agricultural
Research Service and 25 state agricultural experiment
stations, is a part of Soybean Investigations, Crops Research
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Division, U.S. Department of Agriculture. Dr. Cooper
succeeds J.L. Cartter, who retired.
“As agronomist-in-charge of the Laboratory, Dr. Cooper
will provide leadership in research activities of soy bean
research throughout the United States. He will have direct
responsibility for the operation of the Laboratory which
consists of 10 scientists at Urbana. He will also assist in the
coordination of the total research program which has USDA
soybean production personnel located in nine states, and
state collaborators in 30 states and two Canadian provinces.
“Dr. Cooper has been active in soybean breeding
and production research since he joined the University of
Minnesota in 1961. He has given special attention to soybean
production practices for Minnesota. He has been active in
the genetic aspects of resistance to bacterial blight. More
recently, Dr. Cooper has been concerned with carbon-dioxide
levels in soybean fields and its role in soybean production.
“In addition to his duties at the Laboratory, Dr. Cooper
will continue his interest in breeding and soybean production
physiology.”
A small portrait photo shows Dr. Richard L. Cooper.
6522. Soybean Digest. 1967. Howard U. tests protein foods.
Jan. p. 30.
• Summary: A group of foreign students at Howard
University, in Washington, DC, will serve on a taste panel as
part of a USDA effort to develop low-cost high-protein plant
foods for areas of the world where proteins are expensive
or in short supply. The university attracts home economics
students from Africa, Asia, and the West Indies–regions
most in need of such foods. Recipes including such novel
ingredients as cottonseed, soy, and peanut flour have been
researched and tested for acceptability for more than a year
by USDA’s Agricultural Research Service (ARS) food
specialist Georgia Schlosser. Now she will have a chance
to test them on natives of those countries. A photo shows a
group of black students and faculty at Howard University.
6523. Soybean News (NSCIC). 1967. Agronomist-in-charge
U.S. Regional Soybean Laboratory [Dr. Richard L. Cooper
of Minnesota]. 18(2):5. Jan.
• Summary: “Dr. Richard L. Cooper of St. Paul, Minnesota,
was appointed agronomist-in-charge of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, effective January
3, 1967. The Laboratory, a cooperative activity of the
Agricultural Research Service and 25 State Agricultural
Experiment Stations, is a part of Soybean Investigations,
Crops Research Division, U.S. Department of Agriculture.
Dr. Cooper succeeds Mr. J.L. Cartter, who retired.
“As agronomist-in-charge of the Laboratory, Dr. Cooper
will provide leadership in research activities of soybean
research throughout the United States. He will have direct
responsibility for the operation of the Laboratory which
consists of 10 scientists at Urbana. He will also assist in the

coordination of the total research program which has USDA
soybean production personnel located in 9 states, and state
collaborators in 30 states and 2 Canadian Provinces.
“Dr. Cooper has been active in soybean breeding
and production research since he joined the University of
Minnesota in 1961. He has given special attention to soybean
production practices for Minnesota. He has been active in
the genetic aspects of resistance to bacterial blight. More
recently, Dr. Cooper has been concerned with carbon-dioxide
levels in soybean fields and its role in soybean production.
“In addition to his duties at the Laboratory, Dr. Cooper
will continue his interest in breeding and soybean production
physiology.
“Dr. Cooper is a native of Newton County, Indiana,
and a graduate of Brook High School. He received his B.S.
degree from Purdue University and Ph.D. from Michigan
State University.
“Dr. Cooper is the son of Mr. and Mrs. Wilbert Cooper
who currently reside on their farm near Brook, Indiana. Dr.
and Mrs. Cooper, and their four charming daughters (ages
3-13) will reside in Urbana, Illinois, after January 1, 1967.”
A portrait photo shows Dr. Richard L. Cooper.
6524. Schertz, Lyle P. 1967. Trends in grain and soybean
exports. Washington, DC: USDA Economic Research
Service. 29 p. Feb. 1. Unpublished manuscript. [6 ref]
• Summary: This paper, presented at the ninth Agricultural
Industries Forum Grain Marketing Program (University
of Illinois, 1 Feb. 1967), has two purposes: (1) To identify
increased world dependence on U.S., and particularly
Illinois, grain and soybeans, and (2) To discuss some trade
policy developments of major importing countries which
need to be considered in appraising prospective export
trends. Address: Acting Deputy Administrator, International
Agricultural Development Service, USDA, Washington, DC.
6525. Agricultural Research (USDA). 1967. New oil process
for industrial products. 15(8):12. Feb.
• Summary: “Soybean or linseed oil derivatives can be
converted into a new raw material for making industrial
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products such as adhesives, coatings, films, plasticizers,
and plastics through a new process developed by USDA’s
Agricultural Research Service (ARS). The raw material is
methyl azelaaldehydrate dimethyl acetal (MAzDA).”
6526. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1967. The Uniform Soybean Tests, northern
states, 1966. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1966%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Methods. Uniform
test locations. Methods. Uniform test 00. Preliminary
test 00. Uniform test 0. Preliminary test 0. Uniform test
I. Preliminary test I. Uniform test II. Preliminary test II.
Uniform test III. Preliminary test III. Uniform test IV.
Preliminary test IV. Identification of parent strains. Disease
investigations. Growing conditions. Weather maps.
Page 38: Hark is the progeny of an F-8 plant and
was developed in Iowa by C.R. Weber. A history of its
development [starting in 1952; released in July 1966] is
given below:” This is the earliest document seen (May
2009) that mentions the soybean variety Hark (one of two
documents).
Page 39: “Disoy, Magna, and Prize. Three large-seeded
varieties, Disoy (Group I), Magna (Group II), and Prize
(Group II), were developed by C.R. Weber at Ames, Iowa,
and released this year [in early Feb.]. A history of their
development is given below.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Disoy, Magna, and Prize.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
6527. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1967. The Uniform Soybean Tests: Southern States, 1966.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 228. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/66soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group

VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
6528. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1967.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129
(Revised ed.). 12 p. Feb.
• Summary: This edition is only slightly revised from 1959
edition. This bulletin supersedes Farmers’ Bulletins No. 1520
and No. 2024. Address: Crops Research Div., USDA ARS.
6529. Naftalin, Mortimer L. comp. 1967. Historic books and
manuscripts concerning agriculture in the collection of the
National Agricultural Library. USDA Library List. No. 86.
Feb. 94 p. [9400 ref]
• Summary: An alphabetical author listing with full citations.
Includes books published in Europe prior to 1800 and in
the United States prior to 1830. Address: Director, National
Agricultural Library.
6530. Nash, A.M.; Eldridge, A.C.; Wolf, W.J. 1967.
Fractionation and characterization of the alcohol extractables
associated with soybean proteins. Nonprotein components. J.
of Agricultural and Food Chemistry 15(1):102-08. Jan/Feb.
[31 ref]
• Summary: Isolated soybean proteins extracted with
86% (vol/vol) of ethyl alcohol yielded 3.7% of a light
brown semisolid. When fractionated by chromatography,
it was found to contain phosphatidyl choline, phosphatidyl
ethanolamine, saponins, sitosterol glycoside, and genistein.
About 25% of the alcohol extract was a yellow oil containing
triglycerides and other neutral compounds. Address:
Northern Regional Research Lab., Peoria, Illinois.
6531. Schutz, W.M.; Bernard, R.L. 1967. Genotype x
environment interactions in the regional testing of soybean
strains. Crop Science 7(1):125-30. Jan/Feb. [6 ref]
Address: Research Geneticists, Crops Research Div., ARS,
USDA, Raleigh, North Carolina, and Urbana, Illinois.
6532. Roberts, Hibbert Rice. 1967. The Meals for Millions
Foundation: a study of a non-governmental organization.
PhD thesis in Political Science, University of Washington.
288 leaves. Approved March 14. 28 cm. [53 + 100+
footnotes]
• Summary: An excellent, very insightful work. Probably
the best, most objective, most complete study ever done of
the Meals for Millions Foundation, Inc., a U.S. charity that
provided food. This is the 2nd PhD thesis published about
Multi-Purpose Food. Hibbert Rice Roberts was born in 1931.
Note: Unfortunately, no biography of Clifford E. Clinton
has ever been written. Abundant archival materials exist for
such a book about this very interesting and important man.
Contents: List of tables (4 tables). 1. Introduction.
2. Multi-Purpose Food and the origins of the Meals for
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Millions Foundation. 3. Meals for Millions: Constitutional
development and internal structure. 4. Conflict and
cooperation within the United States. 5. HMF and the United
States government. 6. Meals for Millions and the United
Nations Children’s Fund [UNICEF]. 7. Meals for Millions
overseas. 8. New leadership and new policies. 9. Conclusion.
Bibliography.
Introduction: This is a study of an international nongovernmental organization (NGO). Although there are
thousands of NGOs that operate internationally, they have
captured the attention of only relatively few scholars.
“NGO’s represent the ‘unofficial side of world affairs’ in
counter-distinction to the official government side reflected
by such intergovernmental organizations (IGO’s as the
United Nations, the Organization of American States, and
the European Economic Community).” The United Nations
and its specialized agencies have, since 1945, concluded a
host of “consultative agreements” (as provided in Article 71
of the UN charter); the United Nations has concluded such
agreements with 297 NGO’s, UNICEF with 57, FAO with
40, and WHO with 46.
Lyman C. White, in his book on “International NonGovernmental Organizations:... (1951, p. 10), observes that
they are frequently “pioneers–the first to recognize a need,
the first to do something about it, either in study and research
or in a program of action.”
“In brief, MFM is a small non-profit organization
founded to provide famine relief and to promote a scientific
approach to the prevention of starvation. The Foundation
pursues its first objective by distributing an American
produced, low-cost, soybean protein food, Multi-Purpose
Food (MPF), in countries whose people suffer from chronic
malnutrition or undernourishment... MFM works toward its
second and infinitely more difficult goal by attempting to
stimulate the formulation and production of MPF or MPFtype foods in foreign countries” (p. 3-4).
Walter H. Pawley of FAO’s Freedom from Hunger
Campaign wrote in 1963, “up to half the population of
the world continues to suffer from under-nutrition and
malnutrition in varying degrees” (p. 4).
“MFM’s efforts to combat starvation fit into the much
broader struggle by the majority of the worlds population to
secure a decent standard of living.”
“Two research considerations also made Meals
for Millions an attractive subject for a study of an
NGO. First... [it] has numerous contacts with the
representatives of governmental, non-governmental, and
intergovernmental organizations as well as citizens of over
one hundred countries... Secondly, the officers of Meals
for Millions agreed to make available all their records and
correspondence including that of a confidential nature.
This commitment, which was more than fulfilled during
the summer of 1962, permitted the writer to review the
multitudinous correspondence, reports, transcripts and notes

of interviews,... and financial records kept of file at the Los
Angeles headquarters of the Foundation. Key officers of the
Foundation including its president, one of its vice presidents,
its research director, its executive director, its co-director
and secretary plus important members of the staff made
themselves available for at least one and frequently more
interviews. The writer was also permitted to observe the
day-to-day operations of the headquarters office, attend staff
meetings, listen to an executive council session, and become
fairly well-acquainted with the ‘tone’ of the Foundation” (p.
6).
Chapter 2, “Multi-Purpose Food and the origins of
the Meals for Millions Foundation, begins (p. 8): “Meals
for Millions Foundation was incorporated in the State of
California on 5 July 1946 because the aspirations of its
President, Clifford E. Clinton, became linked to the existence
of the vegetable protein food supplement, Multi-Purpose
Food.” There follows the story of Mr. Clinton’s life and
work.
When he moved to Los Angeles to establish a restaurant,
he “decided to apply a principle of ‘practical Christianity’
and never to refuse a meal to a person who could not pay
for it. Since the [Great] depression was beginning to gain
momentum, there were many residents of Los Angeles who
fitted into this category. Indeed, during the first sixty days
of business Clinton’s restaurant served nearly 10,000 who
could not pay for their food. This number far exceeded that
of paying customers and obviously presented a challenge
to Clinton’s ideal. However, Clinton believed that if the
ideal were valid then there had to be a way of achieving it.
Working on this assumption, Clinton went to the various
concerns that supplied his restaurant and asked them to sell
their food to him at cost. The food suppliers, who had plenty
of food but no buyers, agreed to Mr. Clinton’s request. Many
of them, in fact, exceeded their initial promise by giving
Clinton quantities of food they could not sell. Clinton then
set up a basement cafeteria where each item of food could be
purchased for one cent. Volunteers helped serve the food, the
local musicians’ union supplied an orchestra of unemployed
musicians free of charge to provide entertainment, and artists
donated their talents to decorate the cafeteria. Next he sold
tickets for a penny a piece to regular paying customers who
when asked for a meal by someone on the street would give
them a few tickets with directions... to Clifton’s cafeteria.
Mr. Clinton continued this system of relief throughout most
of World War II” (p. 8-9).
“With the entry of the United States into World War II,
Clinton [now age 42] set aside plans for expansion in order
to enlist in the army. But he soon received an honorable
discharge so that he could act as a food consultant for the
War Food Administration [WFA] and, in 1943, for the United
Nations Relief and Rehabilitation Administration [UNRRA,
established by agreement of 44 nations on 9 Nov. 1943].
Clinton’s position as a food consultant once more started
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him thinking about the need for a low-cost, highly nutritious
food that could be easily transported and stored. His interest
in this type of food received further stimulation when he
learned that his restaurants faced the necessity of either
closing down for one day a week, serving more meatless
dishes, or buying from the black market.” He preferred the
second choice, but realized “that some substitute would have
to be found to make up for the loss of protein that would
result from serving meatless dishes.
“At this juncture, Ernest R. Chamberlain, who was
working with Mr. Clinton in a campaign to wipe out
corruption in the city government of Los Angeles, mentioned
the work of Dr. Henry Borsook in the field of nutrition... At
Mr. Chamberlain’s suggestion, Mr. Clinton contacted Dr.
Borsook and offered to subsidize a project to develop a lowcost food that would provide essential nutrients. Dr. Borsook
accepted the offer after he received Mr. Clinton’s promise
that the results, if successful, would be made available to
the world free of charge... Dr. Borsook’s research ended in
success when in 1944 he produced a soybean based product
which he named, Multi-Purpose Food.” Continued. Address:
Seattle, Washington.
6533. Roberts, Hibbert Rice. 1967. The Meals for Millions
Foundation: a study of a non-governmental organization
(Continued–Document part III). PhD thesis in Political
Science, University of Washington. 288 leaves. [53 + 100+
footnotes]
• Summary: (Continued): Chapter 3. “This chapter, which
discusses the formal rules governing the Meals for Millions
Foundation and the organization, functions, and staff of
its headquarters in Los Angeles, California, sets forth the
framework intended to support a global effort against
starvation.” Begins with an analysis of the two occasions
when the by-laws of the Foundation were revised, and
the events which led to these revisions–in 1955 and 1962.
The first revision in 1955 (of the original 1946 by-laws)
represented an attempt by the board to meet charges “that
the Foundation’s policy-making procedures placed too
much control in the hands of a few individuals; the second
in 1962 grew out of similar complaints by individuals more
intimately involved in the affairs of MFM.” There was
a growing conviction “that it would be advantageous to
involve MFM’s directors more closely in the affairs of their
corporation than they had been in the past.” For the first 9
years, no board meetings occurred and “Florence Rose and
Ernest Chamberlain ran the Foundation substantially free
from institutionalized control.
Discusses the period from 1959-1961 and the
influence of Mr. Robert Thompson, who in 1959, acting
as a management consultant, offered “to make a complete
analysis of the structure, work, procedures, and finances of
the Foundation free of charge. His offer was accepted. His
very critical and partly inaccurate report had long-lasting

repercussions that wracked and nearly wrecked MFM during
the fall of 1961. By 1962 a “Special Committee of the board
agreed that “reforms would enhance MFM’s fund-raising
capabilities.” One reform was closer control of spending.
Everything came to a head at a Special Meeting of the Board
of Directors on 28 Nov. 1961, in the Pine Room at Clifton’s
Cafeteria, “when Florence Rose, Ernest Chamberlain, and
Clifford Clinton, apparently on the defensive,” threatened to
resign if the directors implemented the Special Committee’s
recommendations. After things simmered down, new bylaws were adopted on 15 April 1962; “a highly centralized
structure of policy formation and control was established” (p.
24-36).
Internal organization: Discusses the day to day working
of the downtown Los Angeles office. “Here, assisted by
17 administrative and clerical personnel, Miss Rose and
Mr. Chamberlain strive to meet the many faceted demands
which daily bombard their office.” “The functions of
this staff divide into four categories: famine relief and
prevention; education and programming; fundraising; and
administration.” However these categories “defy any clear
division of labor and partly because MFM suffers from
a marked shortage of personnel (p. 38). Creation of an
Auxiliary and receipt of profits General Mills derives from
its sale Formula B MPF. Attempt in 1962 to open an office
on the east coast of the United States; it was closed after
less than two years (p. 42). The center of activity would
continue to be “Los Angeles, where the manufacturer of
MPF is located and where half a floor of Clinton’s has been
provided without cost to the foundation and its staff.” For the
next 14 years “the Foundation strove to preserve and extend
its contacts with representatives of agencies in the east by
sending staff personnel on yearly cross-country trips” (p. 4243).
Discusses Mr. Fred Hafner of General Mills, the Food
Banks Department, Dr. Donald Ebright (director of the
Extension Services Department and an ordained minister; in
1961 about one-third of MFM’s income came from church
organizations); Mrs. Hazel Hopkins (who wrote over 6,000
letters in 1960), Mrs. Jean Burden (head of the Public
Relations Department, she wrote press releases, magazine
and newspaper articles, and gathered material for the
Foundation’s Newsletter). “MFM’s unquenchable thirst for
funds absorbs the attention of practically the entire staff” (p.
45-48).
Chapter 4. “Conflict and cooperation within the United
States” [among organizations in the private sector] begins:
“Meals for Millions, despite its status as an NGO, is first and
foremost an American organization. No other characteristic
means more because the vitality of the Foundation’s relief
and prevention program depends directly upon the support
it attracts from organizations and individuals within the
United States” (p. 50). More than “180 American nonprofit organizations have throughout the years assisted
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MFM because they share its concern for the welfare of
undernourished people. In the commercial realm, first Gentry
and now General Mills have performed an indispensable
service for MFM” by manufacturing its MPF. MFM had
often abrasive relations with the National Information
Bureau, a key non-profit agency that acts as a guardian of
standards in the field of American philanthropy.”
“In the summer of 1946, as Florence Rose, Ernest
Chamberlain, and Hazel Hopkins sat in the basement arcade
of Clifford’s Restaurant sandwiched between the parlors of
a tattoo artist and a fortune teller, and plotted the tactics they
would use to breathe life into their infant organization, they
must have realized the enormity of their responsibilities.”
For one of their highest priorities was to win MFM a share
of the money donated by the American people to charitable
organizations. For example, the previous year, the huge and
well-known American Red Cross had spent more than $4
million on “public information and educational relations”
plus an equal or greater amount for “membership enrollment
and fund raising.” Having only a portion of the $40,000
pledged by Clifford Clinton, Edmond Clinton, Ransom
Callicott, and Clifton’s Restaurant for working capital,
the trio realized that MFM needed, yet could not afford,
extensive publicity to attract donations. But the problem of
finances and publicity, however compelling, distressed Miss
Rose and Mr. Chamberlain no more than the plight of the
people suffering from the after-effects of the Second World
War” (p. 52-54).
A long paragraph describes the extent of hunger reported
in Europe and India.
“Impelled by the practical need for money and the
humanitarian desire to aid the starving, MFM’s staff hit
upon the deceptively simple tactic of offering MPF free to
agencies and individuals engaged in relief activities. Their
plan, if successful, would permit MFM to speedily put MPF
into the battle against hunger without an expensive staff and
would give the Foundation the publicity it needed to attract
contributions from the American public. In effect, they were
gambling that overburdened and understaffed relief agencies,
though unfamiliar with the nutritional properties of MPF or
the program of MFM, would: (1) accept a shipment of MPF,
(2) use it properly, (3) recognize its nutritional value, and (4)
communicate the reactions to MFM.
“In less than a year, letters and experience reports from
across the Atlantic and Pacific Oceans and from within the
United States poured into the Foundation’s office with the
welcome news that the trio had won its gamble.” Many
testimonials follow (p. 51-55).
“Equally laudatory reports arrived at Clifton’s
Restaurant from Asian countries.” By late 1947 MFM and
MPF had become newsworthy enough to gain some mention
in local, national, and trade publications, such as Time
magazine, the New York Times, Soybean Digest, and the
Christian Science Monitor. In 1947 MFM donated 500,00

meals to in an American project to send a “Friendship Train”
across the United States to collect food for Europe. One
result was more glowing newspaper coverage (p. 57-58).
(Continued). Address: Seattle, Washington.
6534. Roberts, Hibbert Rice. 1967. The Meals for Millions
Foundation: a study of a non-governmental organization
(Continued–Document Part V). PhD thesis in Political
Science, University of Washington. 288 leaves. [53 + 100+
footnotes]
• Summary: (Continued): Chapter 5, “MFM and the United
States government.” “Over a period of nearly twenty
years, the executive and legislative branches of the federal
government have been a source of both assistance and
frustration to MFM’s staff as it sought to promote the use
and production of MPF and MFP-type foods throughout the
world.” Dr. Allan K. Smith of the USDA’s Northern Regional
Research Laboratory (Peoria, Illinois), “an expert on soybean
protein and its uses gave great encouragement to the infant
Foundation [starting with a letter dated 30 Dec. 1947] and
undoubtedly brought to its attention a potential source of
technical advice,...” (p. 115-18).
The Bureau of Educational Affairs of the State
Department provided ongoing help. The Foreign Training
Division of USDA’s Foreign Agricultural Service also
responded favorably and now furnishes MFM the names
and itinerary of individuals brought to the United States by
the USDA to study American food and nutrition programs.
“As a result, many foreign nutritionists, politicians, officials,
and businessmen on U.S. government sponsored tours have
visited MFM headquarters and have listened to Miss Rose
and staff explain the MPF answer to protein scarcity in
developing nations of the world.” This “represents another
step in the slow process of educating the citizens of other
countries about the potential of vegetable proteins as a
source of human food and the wisdom of manufacturing
MPF-type foods.” Perhaps the U.S. “officials believed that
the example of an American-supported voluntary agency
motivatd by an unselfish desire to help improve the living
conditions of people in other countries would create a
favorable impression of the United States in the minds of its
guests. In any case, the routing of visitors to MFM by two
federal departments appears to be a satisfactory arrangement
for everyone involved” (p. 118-20).
The U.S. government sometimes helped in transporting
MPF to foreign countries for relief. In one case, in 1959-60,
MFM sent (with transportation paid) “over 74,000 pounds
of MPF to Hong Kong, Japan, the Philippines and Taiwan
in less than a year” (p. 120). It might be seen as part of the
fight against communism. Also discuses Public Law 480–the
Agricultural Trade and Assistance Act of 1954, which was
signed into law on 10 July 1954–which offered to pay for
some shipping (p. 120). “The lack of an MFM representative
in Washington, who could personally press appropriate
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officials, greatly hurt MFM.”
In Feb. 1958, in a speech delivered at Caltech, President
Richard Nixon mentioned “Multi-Purpose Food which has
meant so much to undernourished peoples all over the world”
and congratulated Dr. Borsook for his “imaginative work” (p.
132-33; See also Pasadena Star News 17 Feb. 1958).
Also discusses the Armed Forces, school lunch program,
civil defense and bomb shelters, and the American Soybean
Association. The “Foreign Agricultural Service of the
USDA and the American Soybean Association had entered
into an agreement, on 7 Feb. 1956, which committed 108
million yen or $300,000 of PL 480 counterpart funds for a
project to ‘expand the market for U.S. soybeans in Japan.’”
This was part of Section 104 within Public Law 480. MFM
unsuccessfully tried to attach itself to this agreement (p.
143).
Continues the discussion of PL 480, Senator Hubert
Humphrey (encouraged MFM; cordial relationship), MFM’s
“ambitiously conceived but sporadically executed campaign
to convince U.S. officials that high-protein vegetable
supplements, i.e., MPF, should be incorporated into the
relief and emergency feeding programs authorized by PL
480” (p. 144-51). George McGovern (Director of the Food
for Peace program). Dec. 1961 Eddie Albert of MFM shows
the film “People to People” to McGovern, who calls it “an
inspiration” and requests a copy for his office (p. 154-55).
But the benefits to MFM of all this effort were negligible.
At the national level, pressed by “a keen and
understandable desire to augment the limited resources and
modest capabilities of the Foundation, Miss Rose and Mr.
Chamberlain seem to strike out in any direction that they
feel might lead to an improvement in the fortunes of their
organization. What started to be a relatively simple effort
on the part of MFM to obtain a PL 480 grant of $18,000
to develop a Japanese version of MPF, soon spiraled into
an increasingly complex campaign to alter the focus of the
United States overseas surplus food disposal program. The
question of whether MFM, or more specifically Miss Rose
and Mr. Chamberlain, should embark on such a campaign
was never raised” (p. 159).
Chapter 6, Meals for Millions and the United Nations
Children’s Fund (UNICEF). The apparent identity of interest
between the Fund and the Foundation “helps to explain why
Miss Rose and Mr. Chamberlain concentrated so heavily
upon the establishment of a cooperative relationship with
UNICEF” (p. 161). However from its beginning in 1947,
when MFM first offered to donate MPF to UNICEF, until the
present, this relationship was filled with disappointments and
frustrations for MFM (p. 161-96).
Dr. James Hundley of UNICEF told a MFM delegation
of three (on 26 Feb. 1958) that the Saridele (soybean milk
powder) plant in Indonesia had cost UNICEF approximately
$480,000. But villagers found the powder “difficult to blend
with water and prone to absorb moisture and harden when

left exposed to the air” (p. 179).
The unfortunate and unhappy relationship shattered
unmistakably on 9 June 1959 when Dr. Henry Borsook
delivered the opening address at the Second Annual InterAmerican Food Congress in Miami Beach, Florida. The
“answer he gave to the question posed in the title of his
address, ‘We can at this time provide fairly adequate
nutrition for the world. Why isn’t it being done?’ included
a bitter and poignant indictment of ‘official agriculture’
in general and United Nations nutritional scientists in
particular” (p. 182-87). Thereafter, UNICEF officials showed
no desire to cooperative with MFM. Yet both sides were at
fault. “Thus, it is little wonder that MFM–UNICEF relations
were filled with more discord than collaboration and
understanding” (p. 196).
Chapter 7, “Meals for Millions overseas,” concentrates
on the development of the production of MPF-type foods
in India and Brazil, where they are still (as of 1967)
being produced, in order to describe and analyze MFM’s
approach to famine prevention (p. 197). “India: In 1957,
Meals for Millions achieved its most significant advance
in the field of hunger prevention when the Mysore Central
Food Technological Research Institute [CFTRI] started to
produce on a regular albeit limited basis an Indian version
of American MPF for use in a school lunch program in the
state of Mysore.” The formulation was based on peanuts
and bengal gram. But it was not until 1960 that a largescale Indian MPF plant went into operation (p. 221-23).
From 1946 to 1956 MFM gave India 1.39 million pounds
of American MPF but there were ongoing problems with its
distribution (p. 199-202).
Brazil: “In June 1956 a Brazilian company began
processing its own soybean-based, fortified food supplement
patterned after the American MPF.” Here Maurice Abrahams
had taken the initiative–not MFM. Pages 223-56 describe,
step by step, the chain of events that led to the ill-fated
attempt to start making an MPF-type food in Brazil. The
idea for this project “started in the later summer of 1953
when Mr. Abrahams, a United States citizen residing in Sao
Paulo, Brazil, happened to read a glowing account of MFM
and MPF in the July, 1953 issue of Readers’ Digest. He was
stimulated to think of the commercial potential, as well as the
humanitarian value of an inexpensive soybean food if sold on
a large scale to lower-income and malnourished Brazilians.
After an exchange of letters with Miss Rose, Mr. Abrahams
concluded that a commercial venture was feasible and flew
to Los Angeles to discuss the details of a contract to produce
MPF in Brazil. Though later events were to show that
Mr. Abrahams had made an error in judgment, when they
signed an agreement on 19 April 1954 [with Mr. Abrahams
doing business as the Capital Research and Management
Company], he and MFM’s officers were highly optimistic
about the great market potential of a Brazilian MPF.” Details
of the contract are given (p. 223-24). (Continued). Address:
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Seattle, Washington.
6535. Small, Howard G. 1967. Soybean now No. 3 crop in
N.C. News and Observer (Raleigh, North Carolina). March
14.
• Summary: Production figures for the 1966 crop show that
36.6 million acres were harvested, producing 931.5 million
bushels, for an average yield of 25.4 bushels per acre–a new
U.S. record. “This represents the largest acreage of soybeans
ever planted in North Carolina, and the only other row crop
of more than a million acres.” Address: Extension agronomy
specialist, North Carolina State Univ. at Raleigh.
6536. Albrecht, W.J.; Mustakas, G.C.; McGhee, J.E.; Griffin,
E.L. Jr. 1967. A simple method for making full-fat soy flour.
Cereal Science Today 12(3):81-83. March. [5 ref]
• Summary: NRRL is conducting research, in co-operating
with the Agency for International Development (USAID)
to develop a simple method for producing full-fat soy
flour in village communities. Discusses the basic process,
analytical methods used, soaking, cooking, drying, cracking
and dehulling, milling, quality of product, nutritional
composition. The soaked soybeans are immersed in a sack
in boiling water for about 7 minutes until all of the urease
activity and about 99% of the trypsin inhibitor activity is
destroyed. Lipoxygenase is not mentioned. Six small photos
show the pilot plant process and Gus Mustakas. Address:
Northern Regional Research Lab., Peoria, Illinois 61604.
6537. American Soybean Association. 1967. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
170 p. Index. Advertisers’ index. 22 cm.
• Summary: The title page of this year’s Blue Book states:
“Blue Book issue. Vol. 27. March, 1967. No. 6.”
A table (p. 26) gives world soybean production by
continent and country, from 1955-59 to 1966 (preliminary)
as follows: North America: Canada, United States, Mexico.
South America: Argentina, Brazil, Colombia, Paraguay.
Europe: Italy, Romania, Yugoslavia, Other Europe (excluding
U.S.S.R.). USSR (Europe and Asia). Africa: Nigeria,
Rhodesia, Tanzania. Asia: Turkey (Europe and Asia), China–
Mainland, Cambodia, China–Taiwan, Indonesia, Japan,
Korea–South, Thailand. Total #1. Total #2.
Soybean production in Mexico increased from about
39,000 bu in 1955-59, to 1,315,000 in 1964, to 2,205,000 in
1965 to 4,410,000 (preliminary) in 1966.
Soybean production in “China, Mainland” [including
Manchuria] decreased from about 344,000,000 bu in 195559, to 255,000,000 in 1964, to 250,000,000 in 1965, and
250,000,000 in 1966 (preliminary).
Soybean production in “China, Taiwan” increased from
about 1,248,000 bu in 1955-59, to 2,117,000 in 1964, to
2,414,000 in 1965.
A table (p. 29) gives U.S. exports of soybeans, oil and

meal from 1962 to 1965 (preliminary) to the following
regions and countries (for marketing years beginning Sept.
1; in bushels): North America: Canada, Mexico, other,
total. South America: total. Western Europe: Belgium &
Luxembourg, Czechoslovakia, Denmark, Finland, France,
Germany–West, Italy, Netherlands, Norway, Spain, Sweden,
Switzerland, United Kingdom, other, total. Eastern Europe:
Czechoslovakia, Hungary, USSR (Europe and Asia), Poland,
other, total. Africa, total. Asia and Oceania: Hong Kong,
Israel, Japan, Korea–South, Philippines, Taiwan, other, total.
Grand total.
Exports of U.S. soybeans to Mexico increased from
33,000 bu in 1962 to 177,00 in 1964. Note: This is the 2nd
earliest document seen (Feb. 2009) that gives statistics for
trade (imports or exports) of soybeans, soy oil, or soybean
meal to Mexico or Central America. Address: Hudson, Iowa.
6538. Nash, A.M.; Wolf, W.J. 1967. Solubility and
ultracentrifugal studies on soybean globulins. Cereal
Chemistry 44(2):183-92. March. [23 ref]
• Summary: In the United States, food-grade soybean
proteins have been available commercially since about
1948 (Circle & Johnson 1958). Research on commercial
preparations of food-grade soybean proteins includes
nutritional studies (Rackis et al. 1963; Longnecker et al.
1964), food formulations, and rheological studies. Little
information is available, however, about the solubility
properties of these products from different manufacturers.
Address: Northern Regional Research Lab., Peoria, Illinois.
6539. Pogeler, Glenn H. 1967. Aims, objectives and
experiences of the Soybean Council of America, Inc.
Paper presented to United Grain Growers at a Conference
to Discuss Formation of a Canadian Rapeseed Council.
13 p. Held 14 March 1967 at the Royal Alexandra Hotel,
Winnipeg, Canada.
• Summary: Last year the U.S. produced a record “931
million bushels of soybeans and present estimates are that
approximately one-half of the crop will find its way to
overseas users of soybeans, soybean oil and soybean meal.”
“Soybeans are truly a crop of the future.” He will “talk about
the part that the Soybean Council of America [SCA] has had
in the expansion of this crop overseas.”
Some background: In the mid-1950s there were
large agricultural surpluses in the USA. This led to a
concentrated effort by U.S. industry and government “to
expand the markets for American agricultural products.”
In the mid-1950s, “Public Law 480” was passed. “This
bill was designed to expand the sale of surplus agricultural
commodities around the world on a concessional basis with
built-in encouragement to convert foreign buyers from
concessional purchases to dollar business.” The USDA was
authorized to “negotiate with foreign countries to sell them
surplus agricultural commodities in exchange for foreign
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currency. The foreign currencies received by the United
States government were to be used for projects within the
countries in which the agreements and trades were made
and were to be used primarily as loans for the development
of agriculture and industries related to agriculture.” Part of
the funds received by the USDA were to be used to expand
exports.
The Soybean Council was organized in 1956. A full page
of its Articles of Incorporation is given, showing its various
purposes. “The major emphasis of the Soybean Council is
to explore market potential and to conduct promotional and
servicing activities that will help to expand the markets for
the U.S. soybean industry throughout the world.”
Back in 1955, at a convention of the American
Soybean Association [ASA] and the National Soybean
Processors Association [NSPA], it was decided to explore
the possibilities of setting up the organization. A committee
of five, including growers and processors, was appointed
to study this matter and report back to the two sponsoring
organizations. It was my fortune to be elected to this
committee.” After much discussion and research, the
committee strongly recommended the establishment of SCA.
The Soybean Council as an organization consists of
a board of directors totaling 21 members, with 9 directors
selected by ASA, and 9 by NSPA. In addition, there is 1
director from each of the following: the North American
Export Association, the Farmer cooperatives, and the
National Grain Trade Association. The two types of members
are regular and participating. “The bulk of the funds
collected for the Soybean Council are generated through the
collection of 1/20 of one cent for each bushel crushed by
the member soybean processors. Other trade interests have
contributed to our budget on the basis of negotiated amounts.
The soybean growers are at the present time actively engaged
in a program of setting up state soybean organizations and
hope to soon generate funds for the Soybean Council’s work
through a minimum per bushel deduction from soybeans
bought at the local level. At present, a number of states are
attempting to pass legislation that would require a deduction
from the farmer by the first purchaser. This money would
be funneled through a state organization charged with the
responsibility for distributing such funds for plant breeding
work, market research and market development programs.
“Dollars that are used in the United States to cover the
costs of the Executive Office and staff total about $250,000
per year. The balance of the funds, used for our market
development projects, which has run from a total of about
$700,000 per year up to slightly over a million dollars, are
funds that are contracted from and furnished by the Foreign
Agricultural Service of the U.S. Department of Agriculture.
“The Soybean Council presently has ten offices oversees
which are located in Bogota, Colombia; Madrid, Spain;
Hamburg, Germany; Rome, Italy; Casablanca, Morocco;
Cairo, Egypt; Ankara, Turkey; Teheran [Tehran], Iran;

Karachi, Pakistan and New Delhi, India. We have a market
development program in each of these countries and, in
addition, we have limited market development activities in
an additional 19 countries.”
The Council’s main emphasis is on selling soybean
oil, which has been in surplus in the USA for a number of
years. “We have produced motion pictures in which special
emphasis is given to the quality of U.S. processed soybean
meal. We have conducted, over a period of years, feeding
tests that are designed to demonstrate the value of soybean
meal in feeding rations of all kinds.
“At present, we are especially interested in the
expansion of poultry production in a number of the areas
of the world and it is our sincere belief that we are about
to witness a tremendous expansion in the production and
consumption of poultry in many of the meat-short areas.”
The SCA has been very active in promoting the use of
hardened soybean oil in the form of vanaspati in Pakistan
and India. “In liquid oil consuming countries such as Spain,
Turkey, Morocco, Tunisia and Italy we have found a ready
acceptance for high quality soybean oil.” “Spain and Iran are
shining examples of P.L. 480 countries that have switched
to dollar purchases. Soybean crushing has expanded at a
tremendous rate in Europe, and Spain is presently crushing
about 20 million bushels of soybeans a year.” As recently as
1960, Spain was not crushing any soybeans at all.
The future promises to hold increased competition and
higher soybean yields. Address: President, Soybean Council
of America, Inc.
6540. Shallenberger, R.S.; Hand, D.B.; Steinkraus, K.H.
1967. Changes in sucrose, raffinose, and stachyose during
tempeh fermentation. USDA Agricultural Research Service.
ARS-74-41. p. 68-71. March. Proceedings of the 8th
Research Conference on Dry Beans. Held 11-13 Aug. 1966
in Belaire, MI.
• Summary: During tempeh fermentation (for 80 hours;
typically tempeh is fermented for 24 hours), sucrose
decreased, raffinose increased slightly, and stachyose
decreased dramatically. Soaking and cooking raw soybeans
reduced the sugar content by about 50%. On a percent
dry basis, sucrose decreased the most (to 1.84 from 4.53),
raffinose to 0.35 from 0.73, and stachyose to 1.40 from 2.73.
Address: New York State Agric. Exp. Station, Geneva, New
York.
6541. Soybean Digest. 1967. Announce three new largeseeded soy varieties. March. p. 6.
• Summary: “Disoy, Magna, and Prize are three new
large-seeded soybean varieties announced by Iowa State
University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans. Until
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now, Kanrich has been the only large-seeded variety with
both a yellow seedcoat and hilum (seed scar) that has both
agronomic and special market acceptance... Weber reports
that all three of the new varieties mature earlier than Kanrich
and yield 3 to 5 bushels per acre more.”
6542. Vandenborre, R.J. 1967. An econometric analysis
of the markets for soybean oil and soybean meal. Illinois
Agricultural Experiment Station, Bulletin No. 723. 55 p.
March. [33 ref]
• Summary: Contents: The soybean oil and soybean meal
markets–A descriptive study: The place of soybean oil,
production of fats and oils, consumption, the United States
soybean sector. An econometric model of the United States
soybean oil and soybean meal markets: The economic model,
the stochastic model. Results of the statistical estimation.
Implications and conclusions. Appendix tables. Address:
Asst. Prof., Dep. of Agricultural Economics, Univ. of Illinois.
6543. Sakurai, Yoshito. 1967. Request for review of PL 480
progress report. Japan. 2 p. April 25.
• Summary: To J.C. Cowan, sponsoring scientist, Oilseed
Crops [NRRL, Peoria, Illinois]. Project title: “Evaluation
of United States soybean and processing conditions for
manufacture of dried tofu, to increase the use of United
States soybean in Japan and other countries.” Project No.:
UR-All-(40)-32. Amount of current payment requested:
¥1,546,301. Grant or contract No.: FG-Ja-124. Name of
institution: Japan Frozen Tofu Association. Report period:
1 Sept. 1966 to 28 Feb. 1967. Summary of progress:
Experiments were carried out on three items: 1. On the
preferred conditions in each step of preparing kori-tofu. 2.
On the browning mechanism of kori-tofu during storage. 3.
On the keeping quality of kori-tofu during storage. Director
of research institution: Toyoaki Tsukada. Address: Principal
researcher, Japan Frozen Tofu Assoc., Japan.
6544. Delaware Agricultural Experiment Station; United
States Department of Agriculture, Agricultural Research
Service, Crops Research Div. 1967. Notice of release of
Verde soybean. Newark, Delaware. 3 p. May 1. Unpublished
manuscript. 28 cm.
• Summary: “The Delaware Agricultural Experiment Station
and the Crops Research Division, Agricultural Research
Service, announce the release of a new edible soybean
variety named Verde. Breeder seed of the new variety was
produced in Delaware in 1966. Verde is of maturity Group
III and has purple flowers, gray pubescence, and green seed.
It is a green vegetable soybean developed for the processing
trade for either freezing or canning. Verde has large seed
which possess a fine flavor. It is resistant to fungal parasites
causing the downy mildew, purple stain, and pod-stem blight
diseases.
“Verde was developed by research workers at the

Delaware Agricultural Experiment Station. It was tested
by research workers of the Crops Research Division and
cooperating experiment stations in the Mid-Atlantic and
North Central States. The cross from which it was selected
(Aoda X AO-7445) was made at the Crops Research
Division, Beltsville, Maryland. The line AO-7445 was
obtained from Ames, Iowa and was from the cross Richland
X Jogun. The selection of the Verde soybean and preliminary
evaluations were made at the Substation Division, Delaware
Agricultural Experiment Station, in southern Delaware.”
A table shows the maturity, height, seed weight, yield,
and chemical composition of Verde: Maturity for processing
(green): 85 days. Maturity for combining (dry): 118 days.
Height: 34 inches. Weight of 100 seeds for processing: 74
gm. Weight of 100 seeds for processing: 74 gm. Weight
of 100 seeds for combining: 32 gm. Yield per acre for
processing: 2,000 lb. Yield per acre for combining: 25
bushels. Percentage of protein in seed: 40.9. Percentage of
oil in seed: 19.2.
“Seed supplies are being increased in 1967 and will
be distributed through the appropriate seed organization
within the state of Delaware. The date agreed upon for the
simultaneous announcement of the variety name and release
of publicity is May 1, 1967. Breeder seed will be maintained
by the Delaware Agricultural Experiment Station.”
Page 95 of the 1967 Uniform Test Report describes the
development of Verde, year by year, from 1956 to 1967.
In 1956, R.C. Oeffel at Beltsville made the cross Aoda x
A50-7445; the latter variety had been obtained from C.R.
Weber at Ames, Iowa, and was from the cross of Richland
x Jogun. In 1957 the F-1 hybrid was grown at Beltsville. In
1959 the new variety (F-3) was first grown in Delaware at
the Substation Division, Univ. of Delaware, Georgetown.
In 1960 F-4 was grown at Georgetown. Single plant
selections were made on the basis of resistance to Diaporthe
phaseolorum var. sojae [which causes pod and stem blight]
and resistance to Cercospora kikuchii [which causes purple
stain]. Single plant selections were also made in 1961 and
1962 on the basis of resistance to the two fungi listed above,
and also on the basis of large seed and goof flavor. In 1963
a group of UD3210 lines were compared from yield, seed
holding [non-shattering], and standing ability [non-lodging];
one line, UD3210-31-14 was selected for increase. In 1964
3210 was increased to several pounds at Georgetown. In
1965 it was increased to 5 bushels, and in 1966 (F-10) it was
increased to 80 bushels in Georgetown. It was also entered
in Uniform Preliminary Test III. In 1967 it was named Verde
and publicly released on May 1.
Note: This is the earliest document seen (July 2013)
that mentions the soybean variety Verde. Address: Newark,
Delaware.
6545. Bentley, Orville G. 1967. Soybean production in
the world–Limitations and potentials. USDA Agricultural
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Research Service. ARS-71-35. p. 2-19. May. Proceedings of
International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois. [18 ref]
• Summary: This is the first paper in Session I, titled
“Potentials for soybean production and use as related to
world protein needs,” Nevin S. Scrimshaw presiding.
Contents: Introduction: “It is generally agreed by students of
world food problems that the shortage of protein is the most
critical need now and in the foreseeable future.” Historical
overview: Piper and Morse, Mildred Lager. An overview of
worldwide soybean production: USA, Europe. Production
in Eastern Asia: China, Indonesia, Japan, Taiwan, Thailand,
India, Soviet Union, Latin America (Brazil, Paraguay),
Mexico, Colombia, Argentina, Australia (no statistics given),
Europe (European Russia, Bulgaria, Yugoslavia, Rumania,
and Czechoslovakia).
Prospects for further production: USA, southeastern
Europe, Russia, Thailand, Japan, Brazil, Colombia,
Argentina, Mexico. Summary.
“In southern European Russia, commercial soybean
plantings were reported in the 1870s. In the Far East,
soybean cultivation may be even older as a part of the culture
of the local Chinese. Before the revolution, acreage was
small, however.”
“Latin America is a relative newcomer in soybean
production. Brazil is the only country where large acreage
has been planted for more than a decade. In recent years
soybeans have been planted in Argentina, Colombia, Mexico,
Paraguay, and Surinam. Brazil is the major exporter with
smaller amounts coming from Paraguay and Surinam.
Venezuela is a major importer and Mexico imports some.
“Estimates for 1965 show that Brazil produced
16,610,000 bushels (453,000 metric tons), Mexico produced
2,482,000 bushels (67,690 metric tons), Colombia produced
1,835,000 bushels (50,000 metric tons), Paraguay 660,000
bushels (18,000 metric tons), and Argentina 360,000 bushels
(9,800 metric tons). Total production of Central and South
America would be only slightly more than 1 percent of world
output. In Brazil about 90% of the production is concentrated
in the state of Rio Grande do Sul, the southern-most part of
the country. The balance is grown in nearby Santa Catarina
and Parana. The climate is similar to some of our southern
states... A major processing plant has been built near Porto
Alegre.”
“In Mexico, production began very recently. Almost
all acreage is in the State of Sonora, bordering Arizona and
Southern California. Here plantings started in 1959... In the
Yaqui Valley, soybeans are always grown under irrigation
where they fill in successfully as a second crop following
wheat and cotton.” In Colombia, acreage is concentrated
in the Cauca Valley on the western slope of the Andes.
In Argentina, acreage up to a few years ago amounted to
about 1,000 hectares, most of which is grown in the state of
Misiones, the far northeast area bordering upon Rio Grande

do Sul in Brazil. In recent years there has been expansion in
the pampas.
In the USA, “some expansion to the West is possible
under irrigated conditions. Research trials in Oregon,
Washington, and California show yields as high as 80
bushels an acre. But where water is limited, the highest
value crops will be favored.” Address: Dean, College of
Agriculture, Univ. of Illinois.
6546. Bressani, Ricardo. 1967. Soybeans as a source
of protein for human feeding in Latin America. USDA
Agricultural Research Service. ARS-71-35. p. 28-37. May.
Proceedings of International Conference on Soybean Protein
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois. [12 ref]
• Summary: Tables show: (1) Mean daily food consumption
of Guatemalan Indian families in terms of edible portion
(1962). (2) Mean daily intake of calories and protein by
Guatemalan Indian families (1962). (3) Foods consumed per
child per day in three rural towns in Guatemala (age 3 years).
(4) Mean intake per child per day of calories and protein in
three towns (age 3 years). (5) Soybean production in Latin
America in 1964 and 1965 (million bushels): Brazil 11.2 /
16.6. Mexico 1.3 / 2.5. Colombia 1.4 / 1.8. Argentina 0.5 / <
0.4.
(6) Supplementation of cereal grains with soybean flour
(PER at 6, 8 or 10% with corn, whole wheat, wheat flour, or
rice). (7) Composition of INCAP vegetable mixtures 14 and
15 (containing 38% and 19% soybean flour, respectively).
(8) Amino acid supplementation of mixtures 14 and 15.
(9) Relationships between NI (Nitrogen Intake) and NA
(Nitrogen Absorbed) to NR (Nitrogen Retention) in children
fed mixture 14 and mixture 15. (10) Protein quality (PER)
of full-fat soybean flour & corn mixtures. Address: INCAP,
Guatemala.
6547. Bruins, Hubert W.; Money, John W. 1967. Problems
associated with marketing low cost soy foods in Colombia.
USDA Agricultural Research Service. ARS-71-35. p. 205-12.
May. Proceedings of International Conference on Soybean
Protein Foods. Held 17-19 Oct. 1966 at Peoria, Illinois. [7
ref]
• Summary: Contents: Introduction. Product usage. Product
nutrition. Price. Merchandising. Distribution.
Discusses the company’s work with Incaparina. Tables
show: (1) Where 219 users buy Incaparina. (2) Survey of 700
families by income class as users of Incaparina. Address: The
Quaker Oats Co.
6548. Carlson, C.W. 1967. Iodine, vitamins, minerals, and
phytic acid as related to soybean protein. USDA Agricultural
Research Service. ARS-71-35. p. 81-93. May. Proceedings
of International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois. [18 ref]
• Summary: Contents: Introduction. Iodine. Vitamins.
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Minerals. Phytic acid. “In summary, unheated soybean
protein has been shown to increase the requirements for
iodine, vitamin B-12, vitamins D-2, or D-3, phosphorus,
calcium and phosphorus, zinc, manganese and copper. Small
amounts of iodine or vitamin B-12 will correct for their
increased requirement; however, relatively large amounts
of the other nutrients must be used to obtain normal growth
and bone composition. Use of EDTA in the case of vitamin
D-3, calcium and phosphorus corrects for their increased
requirements.” Address: Dep. of Poultry Science, South
Dakota State Univ., Brookings.
6549. De, Sasanka S.; Russell, J.S.; Andrè, L.M. 1967.
Soybean acceptability and consumer adoptability in
relation to food habits in different parts of the world. USDA
Agricultural Research Service. ARS-71-35. p. 20-27. May.
Proceedings of International Conference on Soybean Protein
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois. [1 ref]
• Summary: Contents: Traditional soy products in the Far
East: Soysauce, soy milk, bean curd, tempeh, natto and
miso, roasted soy flour, kochu chang [Korean soybean miso],
sprouted beans. Introduction [of soybeans] in other countries:
Brazil, USSR, Africa, Latin America, Turkey. New types of
products: Defatted soy flour, full-fat soy flour and beverages
made from it developed by the Soybean Council of America.
Justification: Cost of a pound of protein from different foods.
Beef $4.60. Pork $4.30. Poultry $1.50. Nonfat dry milk
solids $0.41. Dry beans $0.35. Soybeans $0.14. Attempted
introductions: India. Factors involved in adoptability.
Soybean varieties can be divided into three basic groups:
commercial, forage, and garden or vegetable varieties. The
commercial and forage varieties do not cook easily and have
a raw, beany flavor, whereas the garden varieties can be
characterized as having a milk or nutty flavor.
“Kochu chang is produced in every household in Korea
from mashed boiled [soy] beans which are hung in bags for
2 to 3 months. The product is broken up, dried, and ground.
It is then mixed with ground red pepper [plus salt and water]
and kept for some time before use.”
This paper was presented by Leon Marie Andrè.
Note 1. This is the earliest English-language document
seen (Jan. 2007) that contains the term “roasted soy flour.”
We read (p. 22): “This product is produced in small amounts
and consumed with rice cake [mochi]. There is hardly any
information on the nutritive value of the product.”
Note 2. This is the earliest English-language document
seen (March 2009) that uses the word “kochu chang” (or
“kochu-chang”) to refer to Korean-style red pepper and
soybean paste (miso). Address: 1-2. Food and Agriculture
Organization of the United Nations, Rome, Italy; 3. FAO
Liaison Officer and adviser to UNICEF.
6550. Grow, Howard E. 1967. “Hard-sell” oil campaign
under way. Soybean Digest. May. p. 52-53.

• Summary: “The various programs and activities of the
Japanese American Soybean Institute since 1957 have
been successful in increasing U.S. exports of soybeans to
Japan from approximately 20 million bushels in 1957 to
over 65 million bushels in 1966. The activities have been
carried out in cooperation with various quasi-governmental
agencies and product organizations in the promotion of
traditional Japanese foods and increased use of soybean
oil in the human diet, and greater use of soybean meal in
feeds for livestock and poultry. Mr. Hayashi’s report shows
the increased use of U.S. soybeans in the production and
manufacturing of these traditional foods over the past 10year period. He has also indicated the possibilities for future
use of these products.
“Several programs and activities have been carried out
during the past 10 years to promote greater use of edible
oils in the human diet. The per-capita edible-oil intake has
increased from 4½ pounds in 1956 to slightly over 16 pounds
per person in 1966. This increase has come about through
activities such as demonstrations, cooking schools, and
group-feeding seminars, which have been on a soft-sell basis,
carried out through educational and extension-type meetings.
The Japan Welfare Ministry, through the Japan Nutrition
Association, has established a goal of per-capita intake of oil
of 30 pounds as a minimum for the Japanese population.
“An increased demand for manufactured feeds has
resulted from the developing livestock and poultry industry
in Japan. In 1958-59 slightly over 58,000 metric tons of
soybean meal were used in the manufacture of feed for
poultry and livestock. This amounted to 4.4% of the total
tonnage of feed ingredients. The demand for manufactured
feeds has grown so that in 1966 over 623,000 metric tons of
soybean meal were used in the manufacture of feed, 7.6% of
the total tonnage of feed ingredients. It is expected that the
broiler industry will expand rather rapidly in the next few
years and as a result the need for soybean meal will continue
to increase. This will provide additional supplies of soybean
oil from the processing of the required tonnage of soybeans
to supply the meal.
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“Eight of the major oilseed processors who are members
of the Japan Oilseed Processors Association and who in
the past relied on brand advertising for the promotion of
oils have joined with the American Soybean Association in
developing a consumer type of promotion for vegetable oil,
with major emphasis on soybean oil, in a program covering a
15-month period ending Dec. 31, 1967.
“In 1965, the J. Walter Thompson Co. was employed by
the American Soybean Association and Foreign Agricultural
Service to conduct a study on edible oil consumption in
Japan. Based on this study, negotiations were undertaken
with the oilseed crushers in Japan toward an industrywide
edible-vegetable-oil promotion campaign.
“In July 1966, agreement was reached between eight
major oilseed crushing companies, the American Soybean
Association, and FAS to institute such a program. A working
agreement between ASA and JOPA was first drawn, and then
these two organizations, with FAS approval, selected Dentsu
Advertising Ltd. to conduct the campaign. Funds came from
oilseed crushers and from the ASA Market Development
Project.
“The mass media hard-sell vegetable oil promotion
program, the first ever conducted in Japan on an industrywide basis, includes a 25-minute video tape television
program on Saturday morning over four tv stations in Tokyo,
Osaka, Nagoya, and Fukuoka. Viewers over these four
stations total 65 million people, which is two-thirds of the
population of Japan. The entire program of promotion is
channeled to the housewife. A symbol was designed and used
along with slogans in all the promotion activities. In addition
to the tv program, publicity is channeled to newspapers and
women’s magazines, with some newspaper advertising.
“Other promotion activities will be distributed
throughout the period with major activity during May, June,
September, and November. These are the periods preceding
the gift-giving seasons in June and December when a large
amount of brand advertising is done by the processors.
“This new approach to promotion for increased use of
oil in Japan will be evaluated by a research organization
through surveys. Benchmarks from which the evaluation
will be determined were established by a survey made in
November 1966. A half-way evaluation will result from a
survey made this May, and a second evaluation will be made
on the basis of a survey in November. The results of these
evaluation studies will be used in determining the type and
extent of future programs.
“In addition to the mass media program, increased
activity has been carried out in the past few months in the
promotion of vegetable-oil margarines. Very little vegetable
oil has been used in the manufacture of margarine in Japan
until recently. Only 370 metric tons of soybean oil were used
in the manufacture of margarine and shortening in 1964. This
increased to 990 metric tons in 1965 and to approximately
4,000 metric tons in 1966. This increase came about as a

result of a few margarine manufacturers in cooperation with
the Japanese American Soybean Institute developing interest
in a high-quality vegetable-oil margarine.
“During December 1965 and January 1966 a pilot
program was carried out, demonstrating the use of vegetableoil margarine with sampling in stores. As a result of these
demonstrations and sampling activities, reports from 10
selected stores during the following 12 months indicated that
margarine sales had increased by over 20%.
“A program for promotion of vegetable-oil
margarine has just been completed with the sampling and
demonstrations by trained demonstrators in 200 stores for
a period totaling 600 days. Results from these activities in
increased sales of margarine are not yet available. In addition
to the in-store demonstrations, 50 outdoor signboards were
used for the promotion of vegetable-oil margarine during
February and March, and car cards were used in trains,
subways, streetcars, and buses during the same period. These
activities were all coordinated. An attempt was made to tie
in the promotion through the use of the same symbol and
slogan used in the oil promotion campaign carried out by
Dentsu.”
An illustration shows the smiley-face “Symbol used
extensively in the vegetable oil promotion campaign.” See
also pages 25 and 27. A photo (p. 53) shows a large billboard
/ signboard with a woman’s hand, using a butter knife to
spread margarine on a piece of toast. Written, in Japanese,
on the billboard is “Delicious. Vegetable-oil margarine.” The
caption states: “Signboards in Japan promote both use of
margarine made from U.S. soybean oil and toast made from
U.S. wheat. Even the use of toast is relatively new in Japan.”
Note: Wheat contains almost twice as much protein as
rice. Address: Asst. to the executive vice president, American
Soybean Assoc., Hudson, Iowa.
6551. Hand, David B. 1967. Formulated soy beverages
for infants and preschool children. USDA Agricultural
Research Service. ARS-71-35. p. 67-74. May. Proceedings
of International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois. [8 ref]
• Summary: Contents: Introduction. Previous work. Wet
versus dry processing. To soak or not to soak [soybeans
used to make soy beverages]. Hot versus cold extraction.
Conclusion.
Tables show: (1) Composition of soy milk fractions
(percent on dry basis). (2) A summary of the effect of
soybean fractions upon growth of weanling rats when
diets supplied 10% protein. (3) Percent composition of a
24-hour soak water from dehulled soybeans. (4) Effects of
soaking dehulled soybeans on content of protein, fat, and
carbohydrate [incl. oligosaccharides raffinose and stachyose].
Address: New York State Agric. Exp. Station, Geneva, New
York.
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6552. Hesseltine, Clifford W. 1967. Fermented products:
Miso, sufu, and tempeh. USDA Agricultural Research
Service. ARS-71-35. p. 170-80. May. Proceedings of
International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois. [12 ref]
• Summary: Discusses: Miso. Sufu, or Chinese cheese
[fermented tofu]. Tempeh. Absence of aflatoxin in fermented
food products. Table 1 shows mold fermented food products
tested for aflatoxin and found negative. These include shoyu,
miso, Chinese black beans (Fermented black soybeans from
Taiwan), Hamanatto, moromi, soy tempeh, wheat tempeh,
rice tempeh, wheat-soybean tempeh.
Concerning sufu: “The pehtzes [molded tofu cubes]
are next brined in various solutions depending on the flavor
desired. A typical brine would consist of 12% NaCl and 10%
ethanol (sometimes added as rice wine). In other instances,
only a salt brine may be used. The molded cakes are allowed
to age for about 2 months. The finished cheese along with the
brine is bottled, sterilized, and marketed as sufu.”
Of all the various Mucor species tested for use in
making, the Actinomucor elegans used commercially is the
best proteinase and almost the best lipase producer. “This
same fungus is used in China to produce a food made by
fermentation of wheat gluten” Address: Northern Utilization
R&D Div., ARS, USDA, Peoria, Illinois.

a 100-mesh screen. Soy grits refer to particles of larger size,
described in terms of the following U.S. standard screens:
Coarse No. 10-20. Medium No. 20-40. Fine No. 40 to 80.
Also defines: Defatted soy flour. Low-fat soy flour. Highfat soy flour. Full-fat soy flour. Lecithinated soy flour.
Tables show: (1) Composition of soy flours and grits. (2)
Commercial types of defatted soy flours: Amount of heat
treatment, protein dispersibility index, and relative protein
efficiency (dried skim milk equals 100%).
Note: This is the earliest document seen (Jan. 2016) that
uses the term “protein dispersibility” or the term “protein
dispersibility index” in connection with soybeans. Address:
Assoc. Director, Agricultural Products Research, ADM,
Minneapolis, Minnesota.

6553. Hill, Ronald A. 1967. Potential and use of soy protein
for low-cost infant foods in India. USDA Agricultural
Research Service. ARS-71-35. p. 223-24. May. Proceedings
of International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois.
• Summary: Starts by discussing the very successful work of
the Kaira Co-operative Milk Producers’ Union Ltd. at Anand,
270 miles north of Bombay. Mr. V.H. Shah is production
manager. They have 110,000 members and a turnover of $15
million a year. Their infant food named Amul is well known
throughout India. The Co-operative has requested UNICEF’s
help in a new project to produce a weaning food consisting
of a cereal-legume-milk mixture. Soybeans would serve as
the legume. The cooperative has excellent relations with
farmer members, and this could be used to promote interest
in the cultivation of a new crop such as soybeans. Address:
Senior Engineer, Food Conservation Div., UNICEF, United
Nations, New York.

6556. Johnson, Dale W. 1967. Marketing soy protein
products and problems of acceptance in foreign countries.
USDA Agricultural Research Service. ARS-71-35. p. 195204. May. Proceedings of International Conference on
Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois.
• Summary: “These edible products include soy flour
and grits, isolated soy proteins, soy protein concentrates,
soy milk products, and enzyme hydrolyzed soy proteins.”
Address: Executive Vice President, Crest Products Inc., Park
Ridge, Illinois.

6554. Horan, Francis E. 1967. Defatted and full-fat soy
flours by conventional processes. USDA Agricultural
Research Service. ARS-71-35. p. 129-41. May. Proceedings
of International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois. [8 ref]
• Summary: Contents: Introduction. The soybean processing
industry. Definition and composition of soy flours and grits.
Effect and importance of heat in the processing of soy flours.
Soy flour has been ground finely enough to pass through

6555. Huang, Po-Chao; Tung, T-C.; Lue, H-C.; Lee, C-Y.;
Wei, H-Y. 1967. Feeding of infants with full-fat soybean-rice
foods. USDA Agricultural Research Service. ARS-71-35.
p. 183-93. May. Proceedings of International Conference
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois. [13 ref]
• Summary: Contents: Introduction. Selection of infants.
Feeding and care of infants. Clinical findings. Blood data.
Nitrogen balance studies. Discussion. Summary. Contains 8
tables. Address: National Taiwan Univ.

6557. Kawamura, Sin’itiro [Shinichiro]. 1967. Review of
PL 480 work on soybean carbohydrates. USDA Agricultural
Research Service. ARS-71-35. p. 249-54. May. Proceedings
of International Conference on Soybean Protein Foods. Held
17-19 Oct. 1966 at Peoria, Illinois.
• Summary: The soybean consists of 90% cotyledons, 7%
hull, and 2% hypocotyl by weight on a moisture-free basis.
The soluble carbohydrates consist of sucrose 4.5% and the
oligosaccharides stachyose (3.7%) and raffinose (1.1%).
Address: Faculty of Agriculture, Kagawa Univ., Mikityo
[Miki-cho], Kagawa-ken, Japan.
6558. Leverton, Ruth M. 1967. Soybean protein in mixed
foods. USDA Agricultural Research Service. ARS-71-35.
p. 75-80. May. Proceedings of International Conference on
Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
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Illinois.
• Summary: The term “mixed foods” is used to refer to foods
such as tortillas, chapatties, and cereal bases. Discusses:
How the human body uses calories and protein. Essential and
nonessential amino acids. The limiting amino acid. Protein
Efficiency Ratio (PER). The factor used to convert total
nitrogen to protein content (6.25 vs. 5.71). Address: Asst.
Deputy Administrator, ARS, USDA, Washington, DC.
6559. Meyer, Edwin W. 1967. Soy protein concentrates and
isolates. USDA Agricultural Research Service. ARS-71-35.
p. 142-55. May. Proceedings of International Conference
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois. [28 ref]
• Summary: This is a very important paper, widely cited.
“Over the past 10 years, much attention has been
focused on the commercial production and utilization of
food-grade soy protein products. This ever-growing interest
has been the result of a number of factors, among which can
be mentioned the recognition of, and widespread concern
for, the serious food protein shortages existing in many areas
of the world, a better understanding of the technological
function, and nutritional contribution of these protein
products in food systems. During these same years, we have
witnessed the commercial development and introduction of
refined soy protein products designed for use in conventional
processed foods and in totally new food items.”
Soy protein concentrates can be made by any of three
processes: (1) Aqueous alcohol leach process: a wateralcohol mixture is used to remove the soluble non-protein
constituents of the flakes; (2) Moist-heat process: the flakes
are treated with moist heat which denatures the protein
and makes it insoluble in water. The carbohydrates remain
soluble and can easily be separated from the protein; (3)
Dilute acid leach method: the soy flakes are suspended in
water and adjusted to pH 4.5, the isoelectric point of soy
protein. Most of the soy protein precipitates. After removing
the soluble, non-protein part, one can reconstitute the
protein by neutralizing the solution. The composition of the
concentrates made by these three methods is similar (7072% protein, 3.7-4.5% crude fiber, and 3.8-6.0% ash on a
dry weight basis), but the solubility of the protein differs.
Methods (1) and (2) give a low solubility product, with
a nitrogen solubility index (NSI) of 5 and 3 respectively.
Method (3) gives a concentrate which is soluble in water
(NSI = 69).
Page 145: “Large-scale factory production of a soy in
isolate in the United States dates from 1937 and was, and
still is, concerned with the manufacture of modified products
suitable for adhesive purposes in paper coating applications.
The first commercial-scale plant for the production of edible
grade soy protein isolate went into operation in the United
States in 1959. Since that date the production capacity
for the food-grade products has been expanded by several

companies.
“Although large quantities of both edible and industrial
grades of soy protein isolate are produced in this country,
there exists little published information with respect
to the specifics of design, equipment, and operation of
processing plants. This is understandable because the largescale commercial know-how is limited to a few industrial
organizations. Nonetheless, the general principles of process
and product chemistry are fairly well documented.” These
are then described.
Page 152: In closing, I want to comment on current
pricing and estimated sales volumes of soy protein
concentrates and soy protein isolates, and then to make some
rough projections on pricing in the near future. At present,
the soy protein concentrates sell for 18 to 28 cents per
pound; the isolates sell for about 35 to 38 cents per pound.
In presenting the estimates of current sales volume, I wish
to emphasize that these figures are really ‘guesstimates,’
because such data are not available.
“Nonetheless, it is my opinion that the soy protein
concentrates are now selling at a level approaching 15
million pounds per year and the isolates at a level of about
10 million pounds per year. This past spring [1966], Central
Soya announced the construction of a plant for soy protein
isolates having” a capacity of 10 million pounds per year.
“With continuing technological improvements, the price of
soy protein concentrate may drop to 14 cents per pound over
the next 5-year period. During the same period, it may be
predicted that the price of soy protein isolate may decrease to
about 28 cents per pound. Necessarily, such price decreases
can come about only through increase in the volume of usage
and through process and product improvements.
Tables: (1) Percentage composition of 3 soy protein
concentrates. The protein content (N x 6.25) on a moisturefree basis (m.f.b.) ranges from 70.9% to 72.2%.
(2) Amino acid composition of soy protein concentrates
as determined by 3 different methods.
(3) Proximate analysis of 4 commercial soy protein
isolates. The protein content (N x 6.25) on a moisture-free
basis ranges from 97.4% to 100.0%.
(4) Amino acid composition of soy protein isolates as
determined by 3 different methods.
(5) Food uses of soy protein concentrates: Comminuted
meat products. Sausage. Luncheon loaves. Patties. Chili con
carne. Breading. Breakfast cereal. Dietary wafers.
(6) Food uses of soy protein isolates: Comminuted meat
products, Frankfurters. Bologna. Miscellaneous sausage.
Luncheon loaves. Canned luncheon loaves. Poultry products.
Dairy-type products. Coffee whiteners. Whipped toppings.
Frozen dessert. Beverage powder. Dried soup mixes. Infant
formulations. Special dietary items.
(7) Soy protein concentrates–protein quality (based on
rat feeding studies, 10% protein in diet, 4 week period). The
corrected PER of 3 commercial concentrates ranges from
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2.16 to 2.36; but when 0.15% DL-methionine is added, that
range increases to 2.88 to 3.00.
(8) Nutritional value of soy protein products (based on
rat feeding studies, 10% protein in diet, 4 week period). Soy
protein concentrate 2.02 to 2.48. Soy protein concentrate +
1.5% methionine 3.09 to 3.24. Isolated soy protein 1.08 to
2.11. Isolated soy protein + 1.5% methionine 2.11 to 2.45.
Note: This is the 2nd earliest document seen (Dec. 2015)
that uses the term “nitrogen solubility index” in connection
with soybeans. Address: Chemurgy Div., Central Soya Co.,
Inc., Chicago, Illinois.
6560. Milner, R.T. 1967. Program for furthering the
production of soybeans in India by the University of Illinois.
USDA Agricultural Research Service. ARS-71-35. p. 221-22.
May. Proceedings of International Conference on Soybean
Protein Foods. Held 17-19 Oct. 1966 at Peoria, Illinois.
• Summary: For many years the University of Illinois has
been working to help establish two universities in India.
“These universities are a departure from the previous type of
educational institutions in India inasmuch as they are being
modeled after the land-grant colleges of the United States.
At Pant Nagar, which is in Northern India, State of Uttar
Pradesh, the Uttar Pradesh Agricultural College is being
built from the ground up on something like 15,000 acres
cleared from the jungle... The characteristics of our landgrant universities are the combination of teaching, research,
and extension in one interrelated unit, each contributing to
the other. This is an entirely American idea, one that I don’t
think can be found anywhere else in the world.
“At the J. Nehru Agricultural University at Jabalpur
in the State of Madhya Pradesh, we have established a
university. It was started when the British were in India, and
it is being transformed into a land-grant type of college.”
The University of Illinois is studying the potential of
soybeans as a major crop in India. “Soybeans have been
tried in India before with varying success, but there has been
no concerted effort.” One of the goals of this program is to
develop people with a deep belief in the potentialities of
the soybean–like W.J. Morse, E.F. “Soybean” Johnson, and
W.L. Burlison in the early days of the soybeans in the USA.
Address: Head, Dep. of Food Science, Univ. of Illinois,
Urbana, Illinois.
6561. Mustakas, G.C. 1967. Alternative processes for
full-fat soy flours for use in developing countries. USDA
Agricultural Research Service. ARS-71-35. p. 156-62. May.
Proceedings of International Conference on Soybean Protein
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois.
• Summary: Contents: Introduction. The cottage-type
process. The extrusion-cooking process (using Wenger
equipment). Future program. Contains numerous photos,
graphs, and charts. Address: Northern Regional Research
Lab., Peoria, Illinois.

6562. Odell, Arthur D. 1967. Meat analogues from modified
vegetable tissues. USDA Agricultural Research Service.
ARS-71-35. p. 163-69. May. Proceedings of International
Conference on Soybean Protein Foods. Held 17-19 Oct. 1966
at Peoria, Illinois. [7 ref]
• Summary: Discusses work on spun soy protein fibers
(“protein monofilaments”) and meatlike products made
therefrom. This program has been underway at General
Mills for 4 years. Gives a detailed description of the process
and equipment used to produce the bundles of fibrils, or
“tows.” Bontrae is the registered trademark of General Mills,
Inc. for spun protein food. A bacon analog named Bac*Os
is discussed and shown in a photo. There are also photos
showing analogs of a diced ham, chicken, seafood, sloppy
joe, and hamburger. A typical finished product contains (on a
dry weight basis) 60% protein, 20% fat, 17% carbohydrate,
and 3% ash. Roughly 1/3 to 2/3 of the finished product (on
a dry weight basis) is spun protein fibers. “The balance
is composed of vegetable or animal fats or both, flavors,
supplemental nutrients such as vitamins and minerals, an
all-important thermo-setting binding system [such as egg
albumin], and other edible materials almost at the whim of
the fabricator.” Address: Central Research Labs., General
Mills, Minneapolis, Minnesota.
6563. Rackis, J.J.; Sessa, D.J.; Honig, D.H. 1967. Isolation
and characterization of flavor and flatulence factors in
soybean meal. USDA Agricultural Research Service.
ARS-71-35. p. 100-11. May. Proceedings of International
Conference on Soybean Protein Foods. Held 17-19 Oct. 1966
at Peoria, Illinois. [12 ref]
• Summary: The authors found that the oligosaccharides,
raffinose and stachyose, seemed to produce flatulence and
an uncomfortable feeling in those who consumed soybean
products. Address: Northern Regional Research Lab., Peoria,
Illinois.
6564. Rodale, J.I. 1967. Why I started Organic Gardening.
Organic Gardening and Farming 14(5):30-34. May.
• Summary: Long subtitle: “A quarter of a century later,
Editor J.I. Rodale recalls the events that launched the organic
idea in America–and began his own exciting crusade.” He
also points to the challenges of the future.
Worldwide, the organic movement had its inception in
the experiments and research of Sir Albert Howard in India,
over a period of 40 years, culminating in the publication
of his ideas in 1940, Howard was a British government
agronomist who was a very perceptive observer.
Howard’s basic idea was to endow the plant with the
strength it needed to resist disease. He believed that chemical
fertilizers were destroying the life and vitality of topsoil,
giving a sort of “shot in the arm” resulting in a momentary
spurt in yield. But in the longer term they brought about
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conditions that actually invited pests and disease.
He worked on a 75-acre experimental farm, carefully
studied the methods of local Indian farmers, and observed
how careful they were that all animal and plant residues
(even weeds) were returned to the soil. Nature’s balance
sheet was of great importance.
Note: A marvelous story. Unfortunately the writer omits
many important dates. When did he first read about Sir
Albert Howard’s work in a British health magazine? When
did he buy a 60-acre farm halfway between Allentown and
Emmaus, Pennsylvania, so he could try out Howard’s ideas
for himself–and provide healthy food for his family?
“Among our readers, thousands upon thousands began
to raise their own vegetables organically and many of them
have written to us expressing the improvement of their health
in glowing words.”
6565. Sakaguchi, Yukio. 1967. Japan’s oilseed crushing
industry and U.S. soybeans. Soybean Digest. May. p. 25, 27.
• Summary: “Oil, meal balance: The Japanese crushing
industry is confronted with the important problem of
balancing oil and meal. It needs to exert its utmost efforts
to secure oil-bearing seeds other than soybeans. In this
connection, Canadian rapeseed is attracting special attention
recently. Rapeseed has a long history as an indigenous oil
source familiar to the Japanese people. Because of the recent
steady decline of their domestic production, imports from
Canada have been increasing year by year, reaching 210,000
tons in 1966.
“In Japan, as rapeseed meal is in special demand
as fertilizer, rapeseed processing is on a more profitable
basis than that of soybeans. However, the foreign currency
allocation system is applied to rapeseed imports with a view
to protecting domestic production. And yet, considering
the future supply-demand situation in all kinds of seed oils
and meals and the potential demand for rapeseed meal for
feedstuffs as well as fertilizer use, imports of rapeseed are
expected to continue to increase as it grows more difficult to
obtain other oilseeds.
Since U.S. soybeans predominate in the oilstuffs crushed
at Japanese mills, we crushers want to express our desire to
the United States for an improvement in quality and trading
terms. The unusual low oil content of the arriving 1966-crop
U.S. soybeans is being pointed out frequently. Formerly No.
2 yellow soybeans were thought to have an oil content over
19%, but recent arrivals have been barely 18%. Of course,
some variation of quality of farm products by crop year is
inevitable. But much more effort to ensure maximum higher
oil content is desirable since such a variation of this level
greatly affects the paying basis of crushers.
“Further, strong appeals have often been made to the
United States for measures to reduce foreign materials to the
lowest possible level for efficient transportation as well as
for the efficiency of Japanese mill operations. We therefore

hope that the terms of trade will be revised to pure basis with
landed quality and weight final. It is our ideal to be able to
purchase U.S. soybeans of stable quality and price, and we
wish American cooperation toward this end.
“The joint U.S.-Japanese public relations campaign
for vegetable oils, which started last November, is in
progress through primarily newspapers and TV. A cooking
contest has also been opened to make the campaign more
impressive. This campaign often proposed in the past has
finally come true through the cooperation of the American
Soybean Association, USDA Foreign Agricultural Service,
the American Embassy, and the Japanese American Soybean
Institute. It is certainly gratifying that the present campaign
is effective and contributing toward elevation of the people’s
physical standard through encouraging increased intake of
edible fats and oils. It is evident that this success directly
leads to increased crushing of soybeans and eventually
to increased imports of U.S. soybeans. We firmly believe
that continuation of this joint U.S.-Japanese campaign will
benefit both the United States and Japan.
“The Japanese oilseed crushing industry, confronted
with the two critical problems, liberalization of oil and
meal imports and liberalization of capital, is making allout efforts in the structural improvement of enterprise and
strengthening of international competition. In conclusion, I
eagerly desire for the sake of U.S.-Japan co-prosperity that
the U.S. soybean industry, after understanding the situation
of Japanese processors, will make more efforts to ensure a
dependable supply of high-quality soybeans at stabilized
prices. This will enable the Japanese industry to increase
consumption of oil and meal processed from U.S. soybeans.”
Photos show: (1) Portrait of Yukio Sakaguchi. (2)
Nisshin Oil Mills’ soybean processing plant at Isogo. Nisshin
also has plants at Kanagawa and Kobe. Address: President,
Japan Oilseed Processors Assoc.; President, The Nisshin Oil
Mills Ltd., Tokyo, Japan.
6566. Soybean Digest. 1967. Cereals, soybeans combined in
USDA food process. May. p. 40, 42.
• Summary: This article begins: “New cereal foods can
be made in modern processes adapted by Department of
Agricultural scientists from primitive ways of making an
Indonesian food, tempeh, from soybeans.
“The new foods, made from cereals or cereal-soy
mixtures, can be deep fried as chips, baked or used as
ingredients for foods such as soups... The cereal-soy tempehs
hold promise as sources of high-quality protein, but have not
yet been tested for nutritional value.
“The fried chips have mild flavors of meat, popcorn,
mushrooms or nuts,...”
A photo shows Jeffrey Lee, age 3, eating a strip of fried
tempeh. Jeffrey is the son of Mr. and Mrs. Stephen Lee,
Peoria, Illinois.
Note: This article is based on: Hesseltine, C.W.;
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Smith, Mabel; Wang, Hwa L. 1967. “New fermented cereal
products.” Developments in Industrial Microbiology 8:17986.
6567. Soybean Digest. 1967. High-protein mixture for
babies. May. p. 42.
• Summary: This new protein-rich vegetable mixture, made
with U.S. soybeans and chick-peas, was developed by
biochemist Karl Guggenheim, Hadassah Medical School of
Hebrew University in Jerusalem, Israel, under a Public Law
480 research grant awarded by the USDA’s Agricultural
Research Service (ARS). Such grants are made from local
currencies paid by countries that receive surplus U.S. food.
The best mixture tested contained 47% steam-heated chickpeas, 35% defatted sesame flour, and 18% heat-processed
low-fat soy flour. A photo shows a nurse at Hasharon
Hospital, Israel, feeding the mixture to an infant as a liquid
in a bottle.
6568. Steggerda, Frederic R. 1967. Physiological effects of
soybean fractions. USDA Agricultural Research Service.
ARS-71-35. p. 94-99. May. Proceedings of International
Conference on Soybean Protein Foods. Held 17-19 Oct. 1966
at Peoria, Illinois. [6 ref]
• Summary: Contents: Introduction. Observations on flatus
production in human subjects. Location of gas production
in animals (in vivo technique; duodenum, jejunum, ileum,
and colon of dogs). The association of the bacterial flora
and gas production (in vitro technique). Proposed research
to establish whether or not raffinose or stachyose can serve
as a source of gas production in the gastrointestinal tract.
Address: Dep. of Physiology and Biophysics, Univ. of
Illinois, Urbana.
6569. Teply, Lester J. 1967. Taiwan program–Extruded fullfat soy flour. USDA Agricultural Research Service. ARS-7135. p. 181-82. May. Proceedings of International Conference
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois.
• Summary: “My chief aim is to provide a brief background
for the presentation by Dr. Huang... Contrary to popular
belief, soy foods have not been traditionally used in Asia as
a substitute for mammalian milk in the feeding of infants.”
He quotes Dr. Ernest Tso of China (1928, p. 33-40). Address:
Senior Nutritionist, Food Conservation Div., UNICEF,
United Nations, New York.
6570. Thiagarajan, Bharatan. 1967. Role of the United
Nations in the industrial advancement of developing
countries. USDA Agricultural Research Service. ARS-71-35.
p. 216-20. May. Proceedings of International Conference
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois.
• Summary: Discusses: UN interest in food technology.

Expanded Program of Technical Assistance (inaugurated
in 1950). World Food Program. Food and Agriculture
Organization of the UN. Manufacture of lysine from furfural.
Fortification of nutritionally weak diets with lysine. Address:
Industrial Development Officer, Center for Industrial
Development of the United Nations, United Nations, New
York.
6571. USDA Agricultural Research Service. 1967.
Proceedings of International Conference on Soybean Protein
Foods. ARS-71-35. iv + 285 p. May. Held 17-19 Oct. 1966 at
Peoria, Illinois. No index. 27 cm. [250+ ref]
• Summary: Contents: Introductory remarks. Session
I: Potentials for soybean production and use as related
to world protein needs. II: Nutritional and chemical
studies. III: Manufactured soy products. IV: Marketing
and use of soybean protein products in various countries.
Banquet address: Closing the protein gap. V: Action, panel
discussions, and summary. Summary of conference. List of
attendance (Directory of 274 attendees). Address: Northern
Utilization Research and Development Div., Peoria, Illinois.
6572. Verde: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1967. Seed color:
Green, hilum light buff, with green cotyledons.
• Summary: Sources: Delaware Agricultural Experiment
Station; United States Department of Agriculture,
Agricultural Research Service, Crops Research Division.
1967. “Notice of release of Verde soybean.” Newark,
Delaware. 3 p. Unpublished manuscript. May 1. 28 cm.
Verde, a green vegetable soybean, has large green seeds
which possess a fine flavor. It will be released on 1 May
1967.
Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. “The green vegetable soybean
Verde.” Soybean Digest. April. p. 8. Verde, which has green
seeds, was selected in Delaware.
Crittenden, H.W. 1971. “Registration of Verde soybean.”
Crop Science 11(2):312. March/April.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Verde is Aoda x (Richland x Jogun).
Maturity group III. Year named or released: 1967. This
soybean has green cotyledons, which is rare; that means the
soybeans are green all the way through. Address: USA.
6573. Wang, Hwa L. 1967. Products from soybeans: To meet
rising processor interest, tofu process on a laboratory scale.
Food Technology 21(5):115-16. May. [6 ref]
• Summary: Describes how to make tofu, coagulated with
magnesium sulfate or calcium sulfate, from 300 gm of

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2350

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2351
soybeans. Photos show: “A wooden box and handpress used
for separating soybean curd from whey” for making tofu on
a laboratory scale, using 300 gm of dry soybeans per batch.
Two cakes of finished tofu. Address: Northern Regional
Research Lab., Peoria, Illinois.
6574. Wolf, Walter J. 1967. Trypsin inhibitors,
hemagglutinins, saponins, and isoflavones of soybeans.
USDA Agricultural Research Service. ARS-71-35. p. 112-28.
May. Proceedings of International Conference on Soybean
Protein Foods. Held 17-19 Oct. 1966 at Peoria, Illinois. [71
ref]
• Summary: Contents: Introduction. Soybean protein
isolation. Soybean trypsin inhibitors. Soybean
hemagglutinins. Soybean saponins. Soybean isoflavones.
Conclusions.
Concerning soybean isoflavones: Physical and chemical
properties–Yellow color, phenolic in character, glucosides,
insoluble in water but soluble in alcohol (methanol and
ethanol). They occur in soybeans mainly as the glucosides,
genistin and daidzin. Both isoflavones give characteristic
spectra in the ultraviolet region, which are useful in their
identification. Of the two isoflavones, genistein has been
studied in greatest detail for its biological activities.
Responses depend on the dosage. Possible estrogenic
responses are increased uterine weight, vaginal cornification,
and infertility. Genistein can also inhibit growth. Address:
Northern Regional Research Lab., Peoria, Illinois.
6575. Brim, C.A.; Schutz, W.M.; Collins, F.I. 1967. Nuclear
magnetic resonance analysis for oil in soybeans, Glycine max
(L.) Merrill, with implications in selection. Crop Science
7(3):220-22. May/June. [5 ref]
• Summary: “Nuclear magnetic resonance spectroscopy
(NMR) has been shown to be rapid and accurate for
determining oil content of partially dried seeds” (Conway
& Earle 1963). “Very close agreement has been obtained
(Collins, unpublished data), between NMR analysis and
conventional extraction methods for oil content in soybeans
grown in a number of environments. NMR analysis is
nondestructive and a sample size may vary from a single
seed to 25 g.” Address: North Carolina & Urbana, Illinois.
6576. Epps, James M.; Chambers, Albert Y. 1967. Control of
the soybean cyst nematode. Soybean Digest. June. p. 6-9. [9
ref]
• Summary: The long subtitle: “The cyst nematode is now
found in 91 counties in nine states, the most recent being
Vanderburgh County, Indiana. Rotation, use of nonhost
crops, summer fallow, or a resistant variety to reduce soil
infestations are all important as methods of control. Three
resistant varieties have been released to date–Pickett, Dyer,
and Custer. Commercial seed of all three varieties will be
available in 1968 for planting in infested areas.

“Introduction: The soybean cyst nematode, Heterodera
glycines Ichinohe 1952, causes a disease of soybeans
described as ‘Yellow Dwarf’ in Japan and as ‘Soybean Cyst
Nematode Disease’ in the USA. The disease was first found
in Japan in 1915, in Korea in 1936, and in Manchuria in
1938. In 1954, Winstead, Skotland, and Sasser (9) reported
finding the disease in Pender County near Wilmington, North
Carolina. Two years later, it was found in Lake County,
Tennessee, near Ridgely (1). The U.S. Department of
Agriculture has since found infestations in 91 counties in 9
states as follows:
“Arkansas–Arkansas, Clay, Craighead, Crittenden,
Cross, Desha, Greene, Independence, Jackson, Jefferson,
Lawrence, Lee, Lincoln, Lonoke, Mississippi, Monroe,
Phillips, Poinsett, Pope, Prairie, Randolph, St. Francis, and
Woodruff.
“Illinois–Alexander, Johnson, Massac, Pope, Pulaski,
and Union.
“Indiana–Vanderburgh.
“Kentucky–Ballard, Carlisle, Fulton, Graves,
Henderson, Hickman, and McCracken.
“North Carolina–Brunswick, Camden, Carteret,
Chowan, Craven, Currituck, Edgecombe, Gates, Johnston,
New Hanover, Pasquotank, Pender, Perequimans, Sampson,
Tyrell, and Wayne.
“Mississippi–Boliver, Coahoma, De-Soto, Issaquena,
and Tunica.
“Missouri–Bollinger, Butler, Cape Girardeau, Dunklin,
Mississippi, New Madrid, Pemiscot, Ripley, Scott, and
Stoddard.
“Tennessee–Benton, Chester, Carroll, Crockett, Dyer,
Fayette, Gibson, Hardeman, Haywood, Henry, Humphreys,
Lake, Lauderdale, Madison, Obion, Shelby, Tipton, and
Weakley.
“Virginia–Isle of Wight, Nansemond, Norfolk, Princess
Anne, and Southampton.
“Additional new infestations are being found each year.
“Most recent counties and the states where the nematode
has been found in some cases on single farms:
“Vanderburgh County, Indiana; Pope County, Illinois;
Chester and Humphreys Counties, Tennessee; Norfolk
County, Virginia; Henderson and McCracken Counties,
Kentucky; Boliver and Issoquena Counties, Mississippi;
Carteret, Chowan, Craven, and Edgecombe Counties, North
Carolina; and Independence, Jefferson, Lincoln, Lonoke,
Monroe, Pope, and St. Francis Counties, Arkansas.
“Symptoms and Signs: Soybeans grown in soil heavily
infested with the soybean cyst nematode are stunted, appear
generally unthrifty, and undergo a yellowing that progresses
upward from the lower leaves. Death of plants may occur
where infestations are extremely heavy. Symptom expression
is more severe early in the growing season during periods of
moisture stress.
“Reduced nodulation and extensive rotting of the roots
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are frequently associated with severe infection, but the
only specific sign is the presence of the white-to-browncolored females on the roots. Weeds often develop in the
infested soybean fields due to reduced shading and lack of
competition by infected plants.
“Studies indicate great variability in symptoms and
pathogenicity in the various infested areas. Cooperative
studies are under way at Jackson, Tennessee, and Beltsville,
Maryland, to determine whether or not morphological
differences in the nematode species can be associated
with the variable symptomatology and pathogenicity
of populations found in the various infested areas. In
preliminary studies, the results indicate that there are
morphological (physical) differences in nematode
populations in the several infested areas.
“Host Range: The kinds of cultivated plants on which
the soybean cyst nematode can reproduce appears to be
fairly limited. Common crop or host plants that support the
nematode are wild soybean; annual, common, and Sericea
lespedezas; Azuki, mung, and snap beans; hairy vetch; and
white lupine (2, 3, 6). Henbit deadnettle, or winter mint, a
member of the Labiatae family, was the first recorded host
that is not in the legume family.
“Over 2,000 other plants have been studied by scientists
to determine the full host-range of plants to the soybean cyst
nematode (4, 7, 8). More than 1,100 different species are
known to allow at least limited reproduction of the nematode.
Fortunately, most of the susceptible species are wild plants
not found in soybean fields. However, such common weeds
as henbit deadnettle (winter mint), mouse-ear and common
chickweed; beard-tongues; common mullen; sesbania (coffee
bean); low hop clover; and sicklepod will serve as alternate
hosts for the soybean cyst nematode.
“Spread: Soybean cyst nematodes may be spread
by movement of the nematodes alone or in infested soil
associated with farm implements, plants, animals, wind, and
runoff water. The nematode can move only a few feet each
year by its own efforts.
“During bean harvest, small balls of soil or ‘peds,’
about the size of seed, become mixed with seed. If the soil
in the field were infested with the nematode, the peds may
contain enough cysts to spread nematode infestation to new
fields when the seed is planted. We are now conducting
experiments to develop methods of killing nematodes that
occur in seedstocks containing infested peds.
“Control We are investigating four methods for reducing
or controlling nematodes in soybean fields. The methods
under study are soil fumigation, crop rotation, use of resistant
varieties, and adjusting the time of planting so as to prevent
excessive crop damage. The experiments reported here were
conducted at Ridgely, Tennessee.”
Discusses: Soil fumigation. Crop rotation. Resistant
varieties. Time of planting. Expanded nematode research.
A photo shows a typical view of a field showing severe

damage caused by the soybean cyst nematode.
Seven bar graphs show: Soybean cyst nematode larvae
counts in spring and fall under different cropping sequences:
(A) continuous Hill soybeans; (B) continuous cotton; (C)
cotton, Hill soybeans, cotton, Hill soybeans. cotton; (D)
cotton, cotton, Hill soybeans, Hill soybeans, Hill soybeans;
(E) cotton, Hill soybeans, Hill soybeans, cotton, cotton;
(F) Peking soybeans, Hill soybeans, Peking soybeans, Hill
soybeans, Peking soybeans; (G) continuous Peking soybeans.
Address: 1. Nematologist, Crops Research Div., Agricultural
Research Service, USDA; 2. Asst. Prof. of Plant Pathology,
Dep. of Agricultural Biology, Tennessee Agric. Exp. Station,
Jackson, Tennessee.
6577. Soybean Digest. 1967. Longtime soy research at
USDA lab. June. p. 17.
• Summary: “The soybean industry and the Department of
Agriculture’s research on using soy products, now conducted
at the Northern Utilization Research Laboratory, Peoria,
‘grew up’ together. The Northern Lab will be one of the
stops on the field day during the ASA convention in August.
Visitors will have an opportunity then to see some of the
Lab’s longtime research on soybeans. Reports of work by
Northern Laboratory scientists show almost 30 years’ direct
continuity not only in new products and processes but in
personal experience and development of research programs.
“Leonard L. McKinney, for example, who is now
assistant director for program development, and Allan K.
Smith, who retired in 1964, studied soybean uses at the
Regional Laboratory at Urbana before they and their work
were transferred to Peoria.
“Among the Northern Laboratory’s oldest publications
is an April 1938 report on water content of plastics made
from soybean protein. Mr. McKinney is an author on this
paper.
“In June 1942, less than a month before the Urbana
soybean studies and staff were transferred to the Northern
Laboratory, the Soybean Digest published an article on soy
meal in plastics, Mr. McKinney’s eighth paper in one area
alone: industrial uses of soy protein. In March and April this
year, he spoke at meetings of experiment station scientists
and of soybean and cottonseed oil millers on soybeans as a
source of food protein.
“Dr. Smith’s first report as a USDA scientist was
published in June 1938. Dealing with extraction of
nitrogenous materials from soybean meal, it is one of 80
papers published during his soy protein research career.
“Others who transferred from soybean research at
Urbana and are at the Northern Laboratory now include:
Fontaine R. Earle, head of new crops screening; Glen E.
Babcock, doing research on cereal proteins; Charles R.
Scholfield, in soybean oil studies; Kenneth R. Majors,
in charge of federal extension work from the Northern
Laboratory; and Ordean L. Brekke and Virgil F. Pfeifer, both
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engineers, now doing research in cereals.
“In February 1938, Mr. Earle and Reid T. Milner, then
director of the Urbana laboratory, published a paper on
the occurrence of phosphorus in soybeans. Dr. Milner was
director of the Northern Laboratory from 1948 to 1954
and now is in charge of food science at the University of
Illinois. Mr. Majors and Dr. Milner published a paper on
iodine number and refractive index of crude soybean oil in
December 1939.
“John C. Cowan, now chief of oilseed studies, reported
to work in July 1940 and shortly after began experiments
with vegetable oils in quarters on the Bradley University
campus.
“The new USDA laboratory opened in December 1940.
The first soybean-related research in the new building was
reported in a paper on polymerizing drying oils, published in
1942 by Dr. Cowan and other Northern Laboratory scientists.
Photos: (1) Leonard L. McKinney, assistant director for
program development. (2) John C. Cowan, chief of oilseed
studies at USDA’s Northern Regional Research Laboratory at
Peoria. Both have been a part of the Lab’s soybean research
programs for many years. Both men have appeared as
speakers at ASA conventions.
6578. Strayer, George M. 1967. A review of 27 years.
Soybean Digest. June. p. 5.
• Summary: “In 1940 soybeans to many people were still an
oriental curiosity that had affected certain people like W.J.
Morse, W.L. Burlison, Keller Beeson, Bill Riegel, John T.
Smith, Glenn McIlroy, Dave Wing and others, but had never
really caught on as a crop. Total soybean production in 1940
was only 78 million bushels, much of it used for forage
purposes.
“Then came the war, with the intense drive to replace
the fats and oils which had been imported up to that time–
two-fifths of our entire consumption of fats and oils. The
sea lanes were cut off, ocean shipping was scarce, we had
to produce our own oil and some for our allies. We doubled
soybean production, built processing plants, provided that
oil. In so doing we also provided something which triggered
the greatest explosion in livestock production the world had
ever seen–high-quality protein at a relatively cheap price.
Out of it came our broiler industry, our turkey industry, and
all livestock feeding as we know it today.
“There were those who said soybeans were a ‘War
Baby’–that we never again would have use for a 100-millionbushel crop when the war ended. They were sincere in their
beliefs, but they were looking backward and not forward.
Instead of reducing production we have continued to move
upward rapidly to the expected 1-billion-bushel mark in
1967...
“I was hired by the board of directors on a part-time
basis in September 1940 at Dearborn, Michigan, to start a
soybean news letter. The time had come, in the estimation

of that board, that we needed some medium of exchanging
information about the soybean crop. As the first and only
part-time employee of the Association I sold the advertising,
wrote the copy, read the proofs and did the mailing of the
Soybean Digest.
“Back in 1949 I was asked by what was then ECA
[European Co-operation Administration] to be a member
of a two-man technical assistance team to go to Europe–
particularly Germany–to make a study of possible use of and
production of soybeans as human food supplies were still the
major postwar problem. The huge potential markets for U.S.
soybeans and products became apparent to me on that trip.
Again in 1952 and 1954, trips through Northern Europe–
not at Association expense–brought home to me the huge
potential market which someone was going to supply.
“In 1955 I was asked by USDA to make a survey of
potential markets for U.S. soybeans in Japan. This resulted
in the formation of our market development project in Japan,
the organization of the Japanese American Soybean Institute,
and the execution of the contract with USDA to use foreign
currency funds to promote markets for U.S. soybeans and
soybean products. This is the largest market development
project on any commodity in any country of the world today.
“In 1956 I was asked to do the same type of job in
Europe, surveying market potentials for soybeans and
soybean products in 10 countries. Out of this survey came
the organization of the Soybean Council of America...
“As I leave my responsibilities in the American Soybean
Association after these 27 years I do so with great regret.”
This is the last issue of Editor’s Desk, which ceases with
Strayer’s departure from the magazine. A photo shows
Strayer.
6579. Wang, Hwa L. 1967. Release of proteinase from
mycelium of Mucor hiemalis. J. of Bacteriology 93(6):179499. June. [11 ref]
• Summary: Mucor hiemalis NRRL 3103 is “a mold used
in Chinese cheese (sufu) fermentation.” The optimal pH of
the proteinase enzyme ranged from 3.0 to 3.5. “It is well
known that the great majority of molds produce appreciable
amounts of proteolytic enzymes, which may be cell-bound
or extracellular according to the type of organism producing
them.” Since tofu, the substrate on which these enzymes act
in making sufu, has an extremely high protein content (60%
on a dry weight basis), it is important that the proteinase
enzymes be as abundant and as active as possible. Addition
of NaCl to the growth medium released the proteinase
enzyme from the mycelium. Proteolytic activity was
greatest at a NaCl concentration of about 0.5 M. Address:
Fermentation Lab., Northern Regional Research Lab.,
USDA, Peoria, Illinois 61604.
6580. Weber, C.R. 1967. Three new and better large-seeded
soybeans. Iowa Farm Science 21(12):3-5. June.
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• Summary: Contents: Introduction. What they are. Why
new varieties. The varieties. Adaptation and distribution.
“Three new and improved large-seeded soybean varieties
will be available to a few Iowa farmers in 1967. Developed
by Iowa State University and the U.S. Department of
Agriculture, the new varieties are: Disoy, Magna, and Prize.”
“The large-seeded types are superior to field types for
special food uses as a whole bean or for more or less direct
processing methods in making miso (a fermented product) or
tofu (soy curd). In addition they can be used green by home
gardeners, canners and frozen food processors as well as for
deep-fat frying or as dry beans in soups. Or, they may be
baked as mature dry beans.”
“Large-seeded soybeans available to date, except for
Kim and Kanrich, have had some limitations–poor seed yield
and very poor shattering resistance (seed holding).” All the
new varieties have yellow seeds and yellow hila.
Table 1 shows “Performance of new and old largeseeded and small seeded soybean varieties in Iowa, 1961
to 1966.” The varieties are: Chippewa, Disoy, Blackhawk,
Magna, Hawkeye, Prize, Kanrich. For Disoy, Magna,
and Prize: Yield (bu/acre): 35.6 / 37.4 / 36.5. Seed size
(grams per 100): 26.6 / 26.3 / 26.3. Seed protein content:
41.6% / 38.9% / 39.2%. Seed oil content: 20.4% / 20.4% /
20.3%. Address: 1. Asst. Prof. of Agronomy; 2. Research
Technician, Crops Research Div., USDA-ARS. Both: Iowa
State Univ.
6581. Chamberlain, D.W.; Lipscomb, B.R. comp. 1967.
Bibliography of soybean diseases. USDA Agricultural
Research Service, Crops Research Division. CR-50-67. 98 p.
July. 28 cm. [470 ref]
• Summary: “This bibliography is designed to bring up
to date the literature on diseases of soybeans caused by
bacteria, fungi, and viruses. Since Lee Ling’s Bibliography
of Soybean Diseases, published as Supplement 204 of
the Plant Disease Reporter, June 15, 1951, covered the
literature up to that time very adequately, the year 1951 was
the starting point for the present bibliography in regard to
bacterial and fungal diseases. The year 1957 was the starting
point for viral diseases, since literature previous to that year
was covered by the Bibliography of Viruses Infecting the
Soybean by Kreitlow et al, Plant Disease Reporter 41:579588, July 15, 1957. The literature on nutritional disorders is
not included here, since these problems lie more properly
in the province of physiology. Nematode diseases will be
covered in a later publication.
“For the information of future bibliographers, the
present search in the Bibliography of Agriculture terminated
with the September, 1965, issue. The search for titles in the
Review of Applied Mycology, Phytopathology, and the Plant
Disease Reporter terminated with the June, 1965 issue. Over
470 titles are listed.” Address: 1. Research Plant Pathologist,
USDA Agricultural Research Service; 2. Agricultural

Research Technician.
6582. Hesseltine, C.W.; Wang, Hwa L. 1967. Traditional
fermented foods. Biotechnology and Bioengineering
9(3):275-88. July. [8 ref]
• Summary: Contents: Summary. Introduction. Fish
fermentations. Soybean and peanut fermentations: Koji,
shoyu, miso, hamanatto, natto, ontjom, sufu, tempeh.
Discussion: Advantages of preparing foods by fermentation.
Address: Northern Regional Research Lab., Peoria, Illinois.
6583. Moser, Helen A.; Evans, C.D.; Campbell, R.E.; Smith,
A.K.; Cowan, J.C. 1967. Sensory evaluation of soy flour.
Cereal Science Today 12(7):296, 298-99, 314. July. [6 ref]
• Summary: Describes solvent extraction using ethyl alcohol.
Address: Northern Regional Research Lab., Peoria, Illinois.
6584. Mustakas, G.C. 1967. Trip report to cities of Rio
de Janeiro, Campinas, Mococa, and Recife, Brazil, South
America, June-July 1967. *
• Summary: This trip was sponsored and paid for by an
organization in Brazil. Address: Northern Regional Research
Lab., Peoria, Illinois.
6585. U.S. Regional Soybean Laboratory. comp. 1967.
Strain index for Uniform Tests 00 to IV, 1939-1966. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 231. July. 39 p. Not for publication.
• Summary: Contents: Introduction, by Richard L. Bernard
(Research Geneticist, U.S. Regional Soybean Laboratory,
Urbana, Illinois). Number of strains per test. Number of test
locations. Named varieties. Experimental strains (Code letter,
agency). Description and history of development of released
varieties.
Introduction: “This index has been prepared to guide
research workers in finding information on the soybean
strains that have been tested in the cooperative testing
program coordinated by the U.S. Regional Soybean
Laboratory.
“The results of the Uniform Soybean Tests for maturity
groups 00 to IV in the northern states have been reported in
a mimeographed publication (usually issued in February or
March of the year following the tests) for each year of testing
beginning with the 1941 tests. The first two years of the
Uniform Tests, 1939 and 1940, were reported in the Annual
Reports of the U.S. Regional Soybean Industrial Products
Laboratory issued in April of 1940 and 1941. In this index
the reports are referred to by the year the tests were grown
rather than the year of issue.
“Named varieties and C strains are indexed to include
testing under their strain designations prior to release of their
CX number prior to assignment of C number.
“Tests listed under other strain designations include
only testing under that designation, but cross-references are
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provided to indicate subsequent designations for the strain or
reselections from the strain.
“A, L, S, U, and W strain designations, which included
the last digit of the year of selection as a prefix to the
identifying number, are listed here with the last two digits to
avoid confusion between decades. For example, L6-2132 is
listed as L46-2132.
“Parentages in a few cases have been corrected or
simplified. An attempt has been made to express parentage
in the form that will show relationships to other strains that
have been in the Uniform Tests.”
Examples of code letters and agencies: A = Iowa Agr.
Exp. Station and U.S.R.S.L. CM = Canada Dept. of Agr.,
Morden, Mannitoba [Canada]. Cornell = New York Agr.
Exp. Station. D = Selections made at Dekalb, Illinois, by
C.M. Woodworth, Univ. of Illinois, 1939-40. FC = Forage
and Range Research Branch, U.S.D.A. MM = Manchu
(Meharry), Purdue University. O = Research Station, Harrow,
Ontario. O = Central Exp. Farm, Ottawa, Ontario. OAC =
Ontario Agr. College, University of Guelph, Guelph, Ontario.
PI = Plant Introduction Investigations, New Crops Research
Branch, U.S.D.A. UM = University of Manitoba, Winnipeg.
The other Agr. Exp. Stations cooperating with the U.S.R.S.L.
were: Purdue (Indiana), Delta Branch (Mississippi), Ohio,
Kansas, Illinois, Minnesota, Maryland, Maine, North Dakota,
Missouri, South Dakota, Nebraska, Delaware, Wisconsin.
“*In 1939 and 1940, Uniform Tests II, II, and IV
were called Uniform Early, Midseason, and Late Tests,
respectively” (p. 3).
History of released varieties: A-100 (1964). Adams
(1947). Amsoy (1965). Bethel (1961). Blackhawk (1947).
Chippewa 64 (1963). Clark (1952). Clark 63 (1962). Custer
(1966). Disoy (1966). Ford (1958). Grant (1955). Hark
(1966). Harosoy 63 (1962). Hawkeye (1945 & 1947).
Hawkeye 63 (1962). Henry (1960). Kent (1960). Lindarin
(1958). Lindarin 63 (1962). Madison (1960). Magna (1966).
Merit (1959). Monroe (1947). Norchief (1954). Perry (1950).
Portage (1964). Prize (1966). Ross (1960). Scott (1958).
Shelby (1958). Traverse (1965). Wabash (1947). Wayne
(1964).
Note: A soybean strain becomes a variety when it is
named and released. Address: Urbana, Illinois.
6586. Collins, R.F. 1967. Soybean Council helped tap big
European market for U.S. soybeans. Foreign Agriculture
(USDA Foreign Agricultural Service) 5(33):9-10. Aug. 14.
• Summary: “Fantastic growth has been the story for
U.S. soybean exports since the United States got into
the soybean market development business 11 years ago.
While salesmanship by itself is hardly responsible for the
190-million bushel gain in soybean exports during this time,
it has played a big role in bringing the foreign buyer and U.S.
exporter together.
“Here are some of the changes that the Soybean Council

of America–FAS [USDA’s Foreign Agricultural Service]
cooperator in soybean market development–has been a party
to in the important European market.
“Expansion in the European economy, with increasing
population and growing food and feed requirements, started
the boom in purchases of U.S. soybeans–a product that 50
years ago was a novelty in the United States.
“During the infant years of the industry, soybeans
were grown here mainly for hay, forage, and soil building
purposes, with exports in any form unheard of. By the
beginning of World War II, acreage was still about evenly
divided between soybeans for beans and for hay.
“Demand begins in war years: But with the war
came a tremendous demand for agricultural commodities,
particularly soybeans and other oil-bearing seeds. U.S.
farmers, acquainted with soybeans through their limited
output of earlier years, moved rapidly to meet the demand.
“At the conclusion of the war, the devastated countries
of Europe found themselves critically short of fats and oils.
To help Europe rebuild, the U.S. Government did its utmost
to supply fats and oils and other necessities.
“As the economies of individual European countries
slowly began to improve, opportunities for actual market
promotion presented themselves. Consumers’ needs for
vegetable oil continued to grow, and–even more important–
Europe began a tremendous buildup in poultry and livestock
numbers. Livestock producers looking for reliable sources
of protein supplements found U.S. soybean meal the answer
to their requirements for a top-quality product at attractive
prices; and this was a product in steady supply and with
minimum delivery problems.
“The U.S. processing industry made information
available on the use of soybean meal as a livestock feeding
supplement. Government sources and U.S. market promotion
agencies added to the flow of information.
“Program begun in 1956: Responding to this increased
buying interest from abroad, the U.S. soybean industry
established the Soybean Council of America in 1956. With
assistance from FAS, the Council set up offices in various
European countries. Aim of the new program was to increase
world demand for U.S. soybeans and products.
“In subsequent years, even the most optimistic export
expectations were exceeded. U.S. exports of soybeans
and their products rose 200 percent between 1956-57 and
1965-66, making the United States the world’s largest
single exporter of oilseeds and making soybeans our No.
2 agricultural dollar export behind feedgrain. In 1965-66,
U.S. exports of 251 million bushels of soybeans, 923 million
pounds of soybean oil, and 2.6 million short tons [1 short ton
= 2,000 lb] of cakes and meal accounted for about 90 percent
of world soybean trade.
“Spain an outstanding example: Although Japan is now
our largest single market, Europe continues to increase its
purchases of U.S. soybeans, in 1966 taking about 56 percent
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of our soybean exports, 80 percent of the soybean meal, and
11 percent of the oil. West Germany, France, Italy, and the
Netherlands are among the European countries accounting
for these sales, but one of the most outstanding examples of
the day is Spain.
“Despite its position as the world’s largest exporter of
olive oil, Spain was convinced to use some U.S. soybean oil.
Introduced to soybean oil when their country was still a P.L.
480 market, Spanish processors found it advantageous to
blend the low-cost soybean oil with the higher priced olive
oil. This reduced the price to consumers of cooking oil and
freed more olive oil for export.
“At first, the soybean oil was blended with a low-quality
olive oil that resulted in a rancid product. The Council
provided technical service to the processors in refining and
blending of the oils and in building bulk-handling facilities.
“As Spain’s economy began to expand rapidly, another
use for U.S. soybeans arose–soybean meal as an ingredient
in animal feed was introduced by the Council. An immediate
response prompted the Council in 1960 to begin additional
work to tap the new market. It started holding livestock
feeding seminars, designing trade fair exhibits on the use
of meal, and distributing reams of material on livestock
nutrition and feeding.
“Still another change took place in the market in 1964:
with its crushing industry rapidly developing, Spain turned
to importing U.S. soybeans. This prompted an appropriate
change in tactics of the Council; it has since helped Spain
establish an oil quality control lab, brought study teams
to the United States, and undertaken promotions aimed at
selling the beans as well as U.S. oil and meal.
“As a result of its flexibility in a changing market
situation, the Council has helped to continue the sharp
upward trend in Spanish imports of U.S. soybeans. From
none in 1956, Spain’s purchases of U.S. soybeans rose to 22
million bushels in 1966, and they are expected to go even
higher in 1967.
“Similar programs have paid off in the other European
markets for U.S. soybeans. In addition to large purchases of
the meal, West Germany imported 59 million bushels of U.S.
soybeans in 1966 while the Netherlands bought 15 million.
And France–whose livestock feeding industry has grown
tremendously over the years–bought 465,000 short tons of
meal.
“With soybean output continuing upward, the United
States expects to expand further its overseas business in
this valuable oilseed. A record 41.0 million acres have been
devoted to soybeans this year, or some 10 percent more than
in the preceding year. Normal yields and continuing good
weather could turn this into a billion-bushel crop, compared
with 931 million in 1966.
Photos show: (1) Hans Kwuk, manager of a German
mixed feed plant, describes his operation to Glenn Pogeler,
president of the Soybean Council of America; Dr. Paul G.

Minneman, U.S. Agricultural Attaché. Bonn; and Dr. Karl
W. Fangauf, Council Director in Germany. (2) Visitors to
German Green Week Exhibition go after samples of French
fried potatoes cooked in hydrogenated soybean oil. Address:
Soybean Council of America.
6587. Hicks, D.R.; Pendleton, J.W.; Scott, W.O. 1967.
Response of soybeans to TIBA (2,3,5-triiodobenzoic acid)
and high fertility levels. Crop Science 7(4):397-98. July/Aug.
[6 ref]
Address: 1. Graduate Asst.; 2. Prof. of Agronomy; 3. Prof. of
Crops Extension. All: Dep. of Agronomy, Univ. of Illinois.
6588. Hinson, Kuell; McPherson, W.K.; Robertson, W.K.;
et al. 1967. Soybeans in Florida. Florida Agricultural
Experiment Station, Bulletin No. 716. 121 p. Aug. [4 ref]
• Summary: Contents: Foreword, by John W. Sites. 1.
History and present status of production, by Kuell Hinson.
2. Economics and marketing, by W.K. McPherson. 3. Soils
and soil management, by W.K. Robertson, et al. 4. Varieties,
by Kuell Hinson and R.L. Smith. 5. Culture, by R.L. Smith
and Kuell Hinson. 6. Pest control: Insects, by L.C. Kuitert.
Nematodes, by V.G. Perry. 7. Area recommendations: West
Florida, by C.E. Hutton. Northcentral Florida, by H.W.
Lundy. Organic soils, by W.T. Scudder. 8. Feeding soybeans
and soybean products: Introduction, by T.J. Cunha. Beef
cattle, by F.S. Baker, Jr. and T.J. Cunha. Dairy cattle, by J.M.
Wing. Swine, by G.E. Comba. Poultry, by R.H. Harms.
The history chapter notes (p. 1): “The first written record
of the plant is contained in books by Emperor Sheng-Nung
[sic, Shen-Nung], written in 2838 B.C., describing the
plants of China. Soybeans were first mentioned in United
States literature in 1804; however, they did not become an
important cultivated crop in the country until more than a
century later.
“Soybeans were grown in experimental plots in Florida
as early as 1925 and were occasionally grown by farmers
before 1940. However they were not an established crop in
any area of the state until the late 1940s. Florida production
more than doubled from 1960 to 1965 and is expected to
continue its rapid expansion.”
Florida production (p. 7-9): “Soybeans were first
evaluated as a potential forage crop for Florida from 1925
through 1938. Forage production was generally satisfactory,
but seed production, to meet local demands for forage
plantings, was not dependable.” “A significant amount of
production in Florida occurred only after the Ogden variety
became available. Most of the 8,000 acres grown in 1949
[the first year for which statistics are available] were Ogden
soybeans concentrated in west Florida.” A rapid increase in
production began when the Jackson variety was released in
1953. A table (p. 8) shows soybean production in Florida
yearly from 1949 to 1965. For each year is given: Acres
planted, acres harvested for beans, total production (1,000
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bushels), average yield per acre, and USA average yield per
acre.
Concerning seed treatment (p. 62): Whenever
germination is less than 85% in Florida, stands of soybeans
on mineral soils could be improved by treating the seed with
thiram, chloranil, captan, or other seed-treatment fungicides.
“Seed planted on organic soils should be treated regardless
of germination percentage.” However seed treatment should
never be used on soybeans being planted for the first time in
new areas because it might interfere with proper rhizobial
inoculation. In this situation, inoculation with rhizobia
would generally contribute more to high seed yields than a
fungicidal seed treatment. Address: Gainesville, Florida.
6589. Mustakas, G.C.; Albrecht, W.J.; Bookwalter, G.N.;
Griffin, E.L., Jr. 1967. Full-fat soy flour by a simple process
for villagers. USDA Agricultural Research Service. ARS-7134. 11 p. Aug.
• Summary: Contents: Introduction. Equipment. Process:
Soaking the beans, immersion cooking, air drying,
hand cracking, winnowing, hand grinding. Sanitation
requirements: Village laborers, soaking, cooking, drying,
milling, flour storage. Quality of product.
With this simple process (which uses no skilled labor,
electric power, or steam) and equipment, six men can make
136 kg (300 lb) of soy flour in an 8-hour day. This amount
will supply half the daily protein need for more than 1,600
adults. Contains numerous photos and illustrations (line
drawings). Address: Engineering and Development Lab.,
Northern Regional Research Lab., Peoria, Illinois 61604.
6590. Small, H.G., Jr.; Phillips, D.V.; Falter, J. 1967.
Producing soybeans. North Carolina State College of
Agriculture, Extension Circular No. 381. 27 p. Aug. Revision
of 1954 ed.
Address: North Carolina State Univ., Raleigh.
6591. Soybean Digest. 1967. High protein soybean varieties
coming. Aug. p. 38.
• Summary: “Average composition of soybean varieties
currently grown is 40.5% protein and 21% oil. In
contrast, experimental varieties developed and tested by
ARS [USDA’s Agricultural Research Service] and state
agricultural experiment stations have yielded 10% to 12%
more protein than present commercial varieties.
“In experiments at the State Agricultural Experiment
Station, Stoneville, Mississippi, ARS agronomist E.E.
Hartwig produced an experimental line, called D60-9647,
with 45.1% protein and 19.4% oil. Lee, the variety most
commonly grown in the South, yielded 40.7% protein and
21.9% oil in the Stoneville tests.
“To produce D60-9647, Hartwig crossed and recrossed
soybean breeding lines to combine high protein content and
good agronomic qualities. In these crosses, he used breeding

lines high in protein but with poor yields and disease
resistance; and lines with high yield and disease resistance
but low protein content.
“D60-9647 is lower in protein than some of the lines
used in the crosses that produced it. However, in the
Stoneville tests it yielded 2,376 pounds per acre, compared
to 2,328 for Lee.
“In the past, the major emphasis in soybean
development has been for varieties with a high percentage of
oil. Soybean oil came into prominence during World War II
as a replacement for imported vegetable oils. Meal was sold
for livestock feed as a byproduct.
“Expanded markets for high-protein meal as a livestock
feed have increased its value. On the basis of 10-year
average prices of meal and oil, meal has accounted for 58%
of the total value of soybean crops.”
“Under the present marketing system, however, it still
would not pay farmers to grow high-protein soybeans. Highprotein soybeans have a lower oil content than standard
varieties, and processors want soybeans with a high oil
content because oil is worth more than meal per pound.
“Hartwig, a pioneer in soybean research and
development in the South, foresees a change in this
marketing pattern. As demand for meat continues to increase,
he believes that demand for high-protein livestock feed will
also increase. Development of soybean-protein foods for
underdeveloped countries will also increase market demand
for high-protein soybeans.
“Progress in developing high-protein soybeans is still
behind that in developing improved, high-oil varieties. But
when the demand develops, Hartwig expects that highly
productive high-protein varieties will be available.”
6592. Soybean Digest. 1967. Can now make nylon from
soybean oil. Aug. p. 33.
• Summary: A raw material obtained from soybean oil
can be made into nylon 9. The method was developed by
scientists at the NRRL, Peoria, Illinois. The raw material,
methyl azel aaldehydrate dimethyl acetal (MAzDA) can also
be made into a plasticizer to give flexibility to polyvinylchloride.
6593. Weber, C.R. 1967. Registration of Prize soybeans.
Crop Science 7(4):404. July/Aug. [2 ref]
• Summary: Registration No. 67. Prize, a large-seeded
variety of group II maturity, was developed in Iowa and
released in the spring of 1967. It originated as an F-5 plant
selection from the cross [‘Mandarin’ (Ottawa) X ‘Jogun’]
X [‘Mandarin’ (Ottawa) X ‘Kanro’]. “Prize was developed
because other large-seeded soybean varieties of this maturity
were agronomically poor. Large-seeded varieties are used in
foreign export, in home gardens, and by canners and frozen
food processors. The increased interest in the production of
large-seeded soybeans prompted Prize’s release. Presently
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‘Kanrich’ is the only agronomically acceptable, completely
yellow, large-seeded soybean variety available.
“In its area of best adaptation, Prize yields 11% more
than Kanrich and is 3 days earlier in maturity, Prize yields
equal to or above ‘Hawkeye,’ is 1 day earlier in maturity,
has nearly 60% larger seed, is 6 inches shorter, lodges less,
and is slightly lower in protein and oil content. Prize has
satisfactory seed holding and seed quality at maturity.”
“Prize has purple flowers, gray pubescence, tan pods at
maturity, and yellow seeds with yellow hila and dull luster,
weighing approximately 27 grams per 100. Its growth habit
is upright and rather broad.
“The Iowa Agricultural Experiment Station will
maintain breeder seed.” Address: Director of Research,
Peterson Seed Company, Waterloo, Iowa, and Savage,
Minnesota.
6594. Robinson, Hugh V. 1967. U.S. export of soybean
products high despite stiff competition. Foreign Agriculture
(USDA Foreign Agricultural Service) 5(37):9. Sept. 11.
• Summary: Taken from a speech given at the American
Soybean Association’s (ASA) annual convention, Peoria,
Illinois. Address: Director, Fats and Oils Div., Foreign
Agricultural Service, USDA.
6595. Baumann, Lewis A. 1967. Predicting quality of
stored soybean oils. Marketing Research Report (USDA
Agricultural Marketing Service) No. 795. 22 p. Sept.
• Summary: “This study showed that probable changes in
characteristics of once-refined, degummed crude and crude
soybean oils can be predicted for various periods of storage.
These characteristics are refined color, peroxide value,
bleached color, free fatty acids, and refining loss.
“The data obtained in 4 years from tests of samples
taken from 50-gallon drums at Beltsville, Maryland, under
controlled storage conditions can be related to oils as if
they had been stored in commercial field tanks. Fourteen
drums each of once-refined and crude oils and eight drums
of degummed crude oils from four areas of the country were
tested in the study.
“With minor exceptions, no changes were noted that
would not met specifications under the Trading Rules of
the National Soybean Processors Association (N.S.P.A.).
However the commercial value of several of the oils
decreased. The N.S.P.A. has no specifications for peroxide
value, which increased at various rates depending on the
type of oil and condition of storage. Industry uses the test for
peroxide value extensively as a means of measuring quality
of vegetable oils.”
“The N.S.P.A. has not established specifications for
refined color of soy oils.” Address: Research chemist, Field
Crops and Animal Products Research Branch, Market
Quality Research Div., Agricultural Research Service,
Washington, DC.

6596. Caldwell, Billy E. 1967. Engineering soybean
varieties. Soybean Digest. Sept. p. 34-35.
• Summary: “Soybean yields have increased about 50%
since 1930-39. Average production for 1930-39 was 16.1
bu/a, and from 1957-66, it was 24.1 bu/a. During this period
more than 50 U.S. and about a dozen Canadian varieties
were or are about to be released. Yields of 90 bu/a from
these varieties have been reported. In addition to increasing
production, there are many cases where these varieties
have prevented a completed crop failure. For example,
Phytophthora root-rot resistant lines, released in the Midwest
and Delta areas, have reduced the hazards of crop losses in
the areas where the Phytophthora rot organism is present.
Recently, yellow-seeded varieties, Pickett, Dyer, and Custer,
resistant to the cyst nematode were released.
“Neither the production data nor the number of varieties
released should give anyone the desire to sit back and relax.
There is much to be accomplished in all facets of soybean
production. It is imperative that we strive for better-yielding
varieties.
“Soybean varietal development takes from 12 to 15
years, from the time two parents are crossed until the final
evaluation and release. In this presentation we shall examine
several major facets of soybean varietal development. We
shall relate the role of the plant breeder and his co-workers,
the pathologist, entomologist, and the soil scientist, in
developing a variety, to that of the architect and contractor in
building a large complex building.
“When the plant breeder and associates are assigned
the task of developing a variety, they do exactly the same
as anyone constructing a building. They begin to develop
design criteria. They examine the building site and consider
the location and physical properties of the soil. Because
soybeans are sensitive to the length of light and dark periods,
the area of adaptation is important in choosing the parents.
With properly chosen parents a variety adapted to the desired
area can be developed. However, in many cases, one or both
of the parents are not adapted and an intermediate type may
have to be developed.
“Knowledge of the physical properties of the soil is
again necessary in selecting the proper parents. A fine sandy
soil requires a different plant type from a silty loam. Other
factors such as nutrient balance–i.e., extremely high or
low levels of any of the minor or major elements–must be
examined.
“In addition to being the anchor and support of the plant,
the root system performs other vital functions. Some of these
are:
“1–Site of nitrogen fixation. The nodulation bacteria
Rhizobium japonicum, working symbiotically with the
plant takes nitrogen from the air and converts (“fixes”) it
into a usable form. The amount of nitrogen thus obtained
is unknown, but estimates as high as 40% are common.
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It may be higher. The amount obtained through nitrogen
fixation may vary, depending on the soil and environmental
conditions. There is the requirement for the addition of lime
when the soil is too acid.
“2–Resistance to pests. Organisms in the soil
antagonistic to the root system must be considered. In many
areas, incorporation of the resistance to Phytophthora root rot
is a necessity. Brown stem-rot resistance or cultural methods
to control the organism must be found. Cyst-nematoderesistant varieties must be available in areas where this pest
is a problem. In many cases, a variety must be developed
with resistance to more than one pest. This makes his job
more difficult. Remember, we still have the No. 1 design
criterion of a high-producing plant, and as additional criteria
are added, the effectiveness of reaching the No. 1 object is
diluted.
“3–Nutrient and water uptake. The root system must
be one that can provide as much water and nutrients as the
plant needs. Therefore, a vigorous and active root system is
required.
“With the foundation specifications described, the
above-ground portion can be designed. First, it is necessary
to obtain a variety that will emerge rapidly from 2 or 3 inches
and provide a healthy plant. In the design, the central tower
is most important, because within this are all the facilities for
the movement of food and water. The plant should be upright
and tall enough to permit easy harvesting. Here resistance to
certain diseases that interfere with nutrient movement in the
plant is also a factor.
“Now, let’s consider the part of the ‘building’
surrounding this ‘superstructure.’ Referred to as the
canopy, it includes petioles and leaflets on the main stem,
or branches which give the plant its shape. The leaves are
the site of much activity. The leaves capture and transform
radiant energy (sunlight). This energy is utilized through
photosynthesis to form sugar. Sugar is converted into plant
parts through growth and differentiation. Therefore, a canopy
that will intercept and utilize efficiently this energy from the
sun is desirable.
“In the photosynthesis process carbon dioxide [CO2] is
required. The plant that is developed should also be efficient
in utilizing the CO2. Maximum penetration and use of both
radiant energy and CO2 are essential criteria for the canopy.
More research on the role and interactions involved is
needed. As this information becomes available, varieties that
perform better in narrow rows may be developed. However,
we know that in the North, with the use of currently released
varieties, yield can be increased by using narrow rows. The
results of narrow-row experiments have been reported in the
last several issues of the Soybean Digest.
“To insure maximum utilization of leaf area and
photosynthetic products, resistance to the foliar diseases
must be incorporated into the new varieties. Leaf diseases
now causing the greatest losses are bacterial blight, bacterial

pustule, and downy mildew. Brown spot, often severe early
in the season, causes loss of some of the lower leaves. These
foliar diseases not only decrease the photosynthetic area but
also utilize many of the products from photosynthesis.
The next design criterion is ‘interior decorating.’ No
building is satisfactory unless it has a maximum number of
rooms properly decorated. We are here concerned with the
seed, especially number and size. We want the maximum
number and to hold them in the pods until harvest time. We
also want a good quality yellow bean. Normally, a yellow
bean is easily obtained unless, as with the cyst nematode,
a needed factor (resistance) is closely related to the black
seed character. It was necessary to look at thousands of
plants to find the one that was resistant to nematodes and
which was yellow-seeded. The quality characteristic is more
difficult. Consideration must be given to resistance to several
organisms such as those causing pod and stem blight, and
purple stain.
“We are also concerned about what goes into these
seed. Maximum oil and protein percentages are desired.
But problems arise. As the percentage of either of these
components increases, the percentage of the other usually
decreases. Efforts must be made to find a maximum for both.
However, here again we do not wish to sacrifice our No. 1
criteria–yield. In recent years we have become concerned
about the components of oil (the fatty acids) and proteins
(the amino acids). We have long been concerned about the
unsaturation of soybean oil. We need lower linolenic acid
levels to improve oil stability. High lysine corn has caused
concern over the protein. For several years we have been
searching for higher methionine, the limiting amino acid
in soybeans. Let’s now look at what we envision for the
future. Our biggest aim is to develop high-yielding varieties.
Such varieties will be resistant to many root, leaf, and seed
organisms previously discussed. New varieties will be more
specifically adaptable. Growers will also have to consider
not only day-length adaptability but row width, soil type,
and perhaps specific modulation bacteria inoculum as well.
Types will be developed that are more erect for production in
narrow rows.
“There will be more concern for chemical composition.
Varieties with greater percentage protein with an acceptable
oil percentage will be released. Attempts to change the fatty
acid and amino acid content of the oil and protein will be
made. The goal will be less saturation and a better balanced
protein. These factors will increase use, and they will expand
markets for both oil and protein.
“What about the buyer of this variety we have
developed? No real estate broker buys a building unless
he investigates its value and productiveness. For growers
of soybeans to make the maximum from their investment,
they must know what they are buying–its requirements and
its productive potential. In the future, the soybean grower
must carefully analyze all the factors needed for a maximum
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return on his investment.
“Finally, a remarkable and sophisticated building can be
designed, built, and sold, but without an effective manager,
no profit will be made and soon the building is in a rundown
condition. You note I said earlier, that in the future, varieties
would be released with a higher yielding potential. These
varieties will only reach this potential if they are managed
properly. The manager must use the best fertilization, row
width, weed control, and harvesting practices.
“In 1966 the National Soybean Crop Improvement
Council conducted a survey of 135 of America’s top soybean
growers. The average yield for these growers for their 1966
crop was about 41 bu/a. Compare this with the national
average of 25.4. The effect of management is obvious. These
growers thought that the factors which contributed to their
success were: fertilization, weed control, better soil, narrow
rows, and better varieties.
“I think it is obvious that we who are conducting
research need to provide the soybean grower with better
varieties and management ‘know-how.’ However, until the
producer puts as much effort as possible into maximum
production, the task will remain half-finished.”
A portrait photo shows Billy Caldwell. Address: Leader,
Soybean Investigations, Crops Research Div., Agricultural
Research Service, U.S. Dep. of Agriculture, Beltsville,
Maryland.
6597. Dimler, R.J. 1967. Soybeans and corn join forces in
food! Soybean Digest. Sept. p. 50-53.
• Summary: Discusses composition of soybean and corn
foods, essential amino acids, village process for making fullfat soy flour, CSM (Corn-Soy-Milk mixture; developed by
the American Corn Millers Federation and originally known
as Blended Food product, Formula No. 2). The ingredients
are 68% gelatinized corn meal, 25% defatted soy flour
(toasted), 5% nonfat dry milk solids, and 2% vitamins and
minerals, cereal-soya tempeh.
“Last fall [1966], the director general of the National
Children’s Bureau, Health Ministry of Brazil, visited the
Northern Laboratory to discuss the Village Process. On
his return to Brazil, he arranged purchase of six sets of
equipment by UNICEF. Mr. Gus Mustakas, one of the
chemical engineers responsible for developing the process,
was invited to Brazil to demonstrate the process and to
provide technical assistance. Mr. Mustakas has just returned
home, and reports that he gave instructions on the process
to groups of doctors, nutritionists, and social workers of
the National Children’s Bureau. These groups are now
introducing the process to villages in Brazil for the purpose
of providing installations to improve nutrition among young
children suffering from dietary protein deficiency.” Address:
Director, Northern Regional Research Lab., Peoria, Illinois
61604.

6598. Miller, R.J.; Beard, Ben H. 1967. Effects of irrigation
management on chemical composition of soybeans in the
San Joaquin Valley. California Agriculture 21(9):8-10. Sept.
• Summary: Contents: Review of early tests. Saline
sensitivity. Current test objectives. Moisture blocks. Boron.
Gross value.
“The recent cutbacks in acreage allotments in the San
Joaquin Valley have caused cotton ranchers with interests
in oil-processing facilities to recognize the need for a
supplemental oil crop, such as soybeans, to allow continued
use of the facilities at or near capacity.”
Soybean investigations were begun in 1966 at the West
Side Field Station, Five Points, California to (1) determine
the yield responses of 3 soybean varieties to 3 levels of
irrigation, and (2) to study the effects of the irrigation
treatments on the oil and protein content of the soybeans.
Seed of three soybean varieties, Chippewa, Clark, and
Wayne, were inoculated and planted in pre-irrigated beds on
May 26, 1966.
Annual reports on irrigation studies with soybeans,
submitted over the past 10-12 years by Edwards, Gautham
and Knowles of the University of California at Davis,
were utilized in the preparation and conduct of these
investigations.
Note: This is the earliest document seen concerning the
cultivation of soybeans in California’s San Joaquin Valley.
Previous tests with irrigated cultivation of soybeans in
California were conducted at Davis (1918) and at Brawley
[Imperial County, Imperial Valley, southeastern corner of
California] (1954-55). Address: 1. Asst. Water Scientist,
Dep. of Water Science & Engineering, Univ. of California,
Davis, West Side Field Station, Five Points, California; 2.
Research Agronomist, Crops Research Div., ARS/USDA,
Southwestern Irrigation Field Station, Brawley, Calif.
6599. Thompson, William H. 1967. Transportation factors
in marketing soybeans, cottonseed, and their products: 16
selected cooperatives. USDA Farmer Cooperative Service,
General Report No. 145. 36 p. Sept. [1 ref]
• Summary: Contents: Summary: Implications of the study,
findings. Study objectives and methods. Analysis of inbound
and outbound movements: Inbound movement of soybeans
and cottonseed to mills, outbound movement of processed
products. Seasonal patterns of the movements. Influence
of private trucking. Transportation problems of the mills.
Impact of the transit privilege. Effect of the Decatur-plus
pricing system for soybeans [based on Decatur, Illinois].
Transportation factors affecting future location of mills.
Appendix.
Note: This is the earliest document seen (Jan. 2005) by
or about USDA’s Farmer Cooperative Service and soybeans.
Address: Prof. of Transportation, Iowa State Univ. of Science
and Technology, Ames, Iowa.
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6600. Yokotsuka, Tamotsu; Sakasai, T.; Asao, Y. 1967. Shôyu
kômi seibun ni kansuru kenkyû. XXVI. Shôyu kôbo ni yoru
kômi no seisei (1) [Studies on flavorous substances in shoyu.
XXV. Flavorous components produced by yeast fermentation
(1)]. Nippon Nogeikagaku Kaishi (J. of the Agricultural
Chemical Society of Japan) 41(9):428-33. Sept. [11 ref. Jap;
eng]
• Summary: Three hundred strains of yeast were isolated
from several kinds of shoyu mash, which were found to
have good flavor. This good flavor was shown to be caused
by the formation of 4-ethylguaiacol and other phenolic
components. This research was financed in part by the USDA
Agricultural Research Service. Address: Central Research
Inst., Kikkoman Shoyu Co., Ltd., Noda Inst. for Scientific
Research.
6601. Gunther, J.K. 1967. Re: Soy flake specifications for
isolated soy protein. Letter to Dr. John Cowan, Northern
Regional Research Lab., USDA, 1815 North University St.,
Peoria, Illinois 61604, Oct. 2. 2 p. Typed, with signature on
letterhead.
• Summary: “I have discussed the matter of soy flake
specification with Bob Gunther, and I can give you below
the typical specification that is now employed by us in
purchasing soy flakes for isolated protein manufacture.
“Extracted Soy Flakes or Grits for Isolated Protein
“Moisture * 10.0 (Maximum)
“Protein (N x 6.25) 51.0 (Minimum)
“Water Soluble Protein 63.0 (Minimum)
“Fat 0.6 (Maximum)
“Total Carbohydrates 32.0 (Maximum)
“Crude Fiber** 2.5 (Maximum)
“Ash 6.4 (Maximum)
“Water Absorption 380 (Minimum)
* % of Total Protein
** Included in Total Carbohydrates
“The above specification, as you will note, called for
63.0% water soluble protein which is a satisfactory figure
for us based on the particular method of extraction that we
employ. We use a pH of 8.5 and a temperature of 450ºC.
in the extraction, and this makes it possible for us to use
any soy flake that has a water soluble protein over 50%. If
everything else is satisfactory, we prefer the flake with the
highest water soluble protein since this always is conducive
to good yields. But, if the procedure is on the order of what
we employ, any flake that has. 50% or higher water soluble
protein is suitable.”
“There is one characteristic of edible flakes that
influences the processing and that is the particle size. It is
highly desirable to keep the amount of finely ground flakes
to a minimum since these offer a considerable problem in
separation of the protein solubles from the insolubles in the
centrifuging step. This is purely a matter of proper screening
and most manufacturers do a good job in this respect. The

ideal particle size would be somewhere in the range of 10-50
mesh. The material finer than 100 mesh should be definitely
avoided.
“I hope that the above will be of some value to you, and
if you have any questions, please do not hesitate to call me.
“With my best regards, Sincerely yours,...” Address:
Gunther Products, Inc., 701 West Sixth St., Galesburg,
Illinois. Phone: 342-0119.
6602. Senti, F.R.; Copley, M.J.; Pence, J.W. 1967. Proteinfortified grain products for world uses. Cereal Science Today
12(10):426-30, 441. Oct. [5 ref]
• Summary: “The dimensions of the world food crisis
have been covered in many previous reports.” In food aid
programs, blended food products such as the new milled corn
product, CSM, are designed principally for young children.
All such foods must be bland and require no more than 1-2
minutes of cooking. “With the passage of the Food for Peace
Act of 1966, the requirement that a commodity be in surplus
to be eligible for distribution under the foreign donation
has been removed. This, of course, broadens the range of
ingredients...”
The first blended food product purchased by the USDA
and AID was named “Blended Food Product, Formula No. 1;
the industry referred to it as Ceplapro.” The ingredients are
corn meal, durum wheat flour, soy flour, NFDM [non-fat dry
milk], vitamins and minerals.
The USDA purchases the CSM mix as Blended Food
Product, No. 2.
Before 1 Jan. 1967, when the Food for Peace Act of
1966 became effective, the USDA and AID shared the
cost of purchase of blended food products. To date, some
200 million lb. of CSM have been purchased. Address: 1.
Nutrition, Consumer, and Industrial Use Research (NCIUR),
ARS, USDA, Washington, DC; 2-3. WRRC.
6603. Tollefson, B., Jr. 1967. New milled corn products,
including CSM. Cereal Science Today 12(10):438, 440-41.
Oct. [5 ref]
• Summary: Corn-soy-milk (CSM) is a blend developed
by the American Corn Millers Association and the USDA.
Address: American Corn Millers Federation, Washington,
DC.
6604. Baumann, L.A.; McConnell, D.G.; Moser, Helen
A.; Evans, C.D. 1967. An evaluation of the oxidative and
flavor stability of stored soybean oils. J. of the American Oil
Chemists’ Society 44(11):663-66. Nov. [6 ref]
• Summary: Results from 4-year storage tests on the effect of
temperature, presence or absence of breathers, degumming
and non-gumming on peroxide values and dimer contents of
soybean oils are given. Address: 1. Market Quality Research
Div., Washington DC; 2-4. Northern Regional Research Lab.,
Peoria, Illinois.
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6605. DeBlois, Eleanor N. 1967. 12
years of achievement under Public Law
480. ERS Foreign (USDA Economic
Research Service) No. 202. 133 p. Nov.
Summarized as “Government programs
moved most oil exports” in Soybean
Digest, Feb. 1968, p. 42.
• Summary: Page 24: Soybean oil. Under
Title I, sales increased from $30.7 million
in 1956 (the 1st year) to a peak of $97.3
million in 1956, decreasing to 29.0
million in 1966. Total sales of soybean
oil under Title I of PL 480 were $62.8
million.
Under Title II (famine and other
emergency relief), sales increased from
$1.3 million in 1962 (the 1st year) to a
peak of 6.0 million in 1963. Total sales
under Title II were $19.3 million.
Under Title III (foreign donations),
the total sales were $76.1 million and
under Barter were $37.8 million. Under title IV total sales
were $23.3 million. Including several other programs the
total sales of soybean oil were $1,290.4 million.
For sales of soybeans, see p. 37.
For another set of figures for much larger sales of
soybean oil, see pages 38 and 125. Address: International
Economist, Washington, DC.
6606. Eldridge, A.C.; Wolf, W.J. 1967. Purification of
the 11S component of soybean protein. Cereal Chemistry
44(6):645-52. Nov. [17 ref]
• Summary: Of the four major fractions of soluble soybean
found by ultracentrifugal investigations, the major fraction,
with a sedimentation coefficient of 11S represents 25-35%
of the total protein in the defatted soybean meal. It has
been partially purified and characterized. It is a globulin
with “an isoelectric point of about pH 5, molecular weight
of about 350,000, and a subunit structure. This paper
describes purification of the 11S component by variation
of ionic strength and temperatures at pH 4.6, followed by
gel filtration on cross-linked dextran or chromatography on
hydroxylapatite.”
Note: This is the earliest document seen (Jan. 2016) that
contains the term “sedimentation coefficient” in connection
with soybeans. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6607. Hanway, John J.; Thompson, Harvey E. 1967. How a
soybean plant develops. Iowa State University, Cooperative
Extension Service, Special Report No. 53. 18 p. Nov. With
many excellent color photos.
Address: Profs., Agronomy Dep., Iowa State Univ.

6608. Kromer, George W. 1967. U.S. soybean processing
capacity continues expansion. Fats and Oils Situation
(USDA Economic Research Service) FOS-240. p. 35-39.
Nov. Also published as USDA Economic Research Service,
ERS-365.
• Summary: “The U.S. soybean industry has expanded its
processing [crushing] capacity rapidly–from 310 million
bushels in 1951/52 to an estimated 750 million during
1967/68, according to trade sources. Processors have
continued to anticipate increases in soybean production
and their growing markets for soybean oil and meal. On a
monthly basis, the 1967/68 processing capacity is estimated
at about 62.5 million bushels compared with 55 million in
1966/67.
“Soybean processing capacity has Substantially
exceeded the volume crushed despite the sharp upward
trend in soybean production and the reduction in the number
of plants. The excess capacity results primarily from the
building of larger and more efficient mills and enlargement
of facilities of already active mills. These changes occurred
as plants shifted from older mechanical methods of crushing
soybeans to the more efficient solvent processing. This has
given greater versatility to processing facilities, and makes it
easier for a mill to process more than 1 type of oilseed during
the season.”
“Solvent extraction is the more efficient processing
technique and is currently used for more than 95% of all
soybeans processed in this country.”
More soybean oil products were consumed in the USA
in food fats and oils than any other visible fat. More than 4.3
billion lb. were used in the year ending Oct. 1967; about 1.69
billion lb. for shortening, 1.27 billion lb. for margarine, and
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others at USDA’s Northern
Utilization Research Lab.

1.39 billion lb. for salad and cooking oils.
Figures: (1) U.S. soybean processing capacity and
processing margin (1951-1966). Capacity in million bushels.
Margin in cents per bushel. “Processors’ margins as used
here represent the spot spread between the price paid by
crushers for soybeans and the combined value of soybean
products (oil and meal). This calculation is based on simple
averages of monthly cash prices as shown in table 26.”
(2) U.S. soybean processing capacity (1951-52 to 196667) in million bushels. Address: USDA Economic Research
Service.
6609. Scholfield, C.R.; Davison, V.L.; Dutton, H.J. 1967.
Analysis for geometrical and positional isomers of fatty
acids in partially hydrogenated fats. J. of the American Oil
Chemists’ Society 44(11):648-51. Nov. [12 ref]
• Summary: The authors describe a liquid chromatographic
procedure for fractionation and analysis of methyl esters
from fats. Four vegetable oil shortenings and two liquid
soybean oils were analyzed. Two bar charts show the
distribution of the double bond position in cis monoene and
trans monoene fractions from hydrogenated fats. In the cis
isomers, the double bound in the 9 position predominates,
whereas in trans isomers it predominates in the 10 position.
Address: Northern Regional Research Lab., Peoria, Illinois.
6610. Soybean Digest. 1967. USDA develops wheat-soy
tempeh. Nov. p. 4.
• Summary: This tempeh was developed by Dr. H.L. Wang,
biochemist, and Dr. C.W. Hesseltine, microbiologist, and

6611. Thompson, Lyell;
Brown, D.A. 1967. Effects
of deep tillage, massive
fertilization, and irrigation on
soybean production on a rice
soil. Arkansas Agricultural
Experiment Station, Bulletin
No. 727. 19 p. Nov. [13 ref]
• Summary: This Bulletin
begins: “The soybean acreage
in Arkansas, and in the South,
has increased by giant strides
during the last two decades.
The harvested acreage in this
state rose from 0.21 million
in 1945 to 1.22 million in
1955 and to 3.73 million acres
in 1966. There is reason to
believe that the acreage will
continue to increase during
the decade ahead.”
Summary and
Conclusions: In 1960 an experiment was established on a
Crowley silt loam to study the effects of irrigation, various
tillage practices, and massive fertilization with phosphorus
and potassium on soybean yields. These cultural practices
were imposed on one site in 1960 and on another site during
1961 and 1962.
“From 1963 through 1965 the residual effects of
the massive fertilization and deep tillage were studied.
Molybdenum and zinc variables also were imposed on the
experiment during the residual study.
“The experimental results showed that:
“1. Irrigation significantly increased soybean yields in
three years out of four, for an average yearly increase of 7.5
bushels per acre.
“2. Moldboard plowing to a 10- to 12-inch depth had no
effect on soybean yields during the seasons the fields were
deeply plowed, but tended to reduce yields during the three
subsequent years.
“3. Massive fertilizer applications of phosphorus and
potassium neither increased nor decreased soybean yields
during the years the fertilizer was applied, but generally
increased yields during the three subsequent years.
This massive fertilization was in addition to the regular
fertilization of 300 pounds of 0-20-20 made in each year of
the study.
“4. Neither molybdenum seed treatment nor a zinc foliar
spray affected soybean yields on this soil.”
A bar chart (p. 1) shows “Average yields of soybeans
in Arkansas during three ten-year periods between 1946
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and 1953.” During 1946-55 the yield was 18.0 bushels per
acre. 1951-60 was 18.4 bushels per acre. 1956-65 was 20.8
bushels per acre.
On the last page is a map: “Location of the main station,
branch stations, and substations of the Arkansas Experiment
Station.” Address: Agronomy Dep., Fayetteville, Arkansas.
6612. Wolf, W.J.; Sly, Dayle Ann. 1967. Cryoprecipitation of
soybean 11S protein. Cereal Chemistry 44(6):653-68. Nov.
[27 ref]
• Summary: When a concentrated aqueous extract of
defatted soybean meal is cooled, it causes cryoprecipitation
of protein consisting primarily of the 11S ultracentrifugal
component. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6613. Upchurch, Woody. 1967. Soybean industry builds on
foundation laid by Tar Heel farmers, businessmen (News
release). North Carolina State University, Raleigh. 4 p. Dec.
19.
• Summary: “Farmers of the flatlands of northeastern North
Carolina were the first to grow ‘soja beans’ as a U.S. farm
crop. The first commercial processing of soybeans [in North
Carolina] was done 52 years ago at Elizabeth City.” This
year North Carolina soybeans are worth $63 million, and
the state’s third most important income producer behind
tobacco and corn. In 1882 the “wonder crop” was officially
welcomed to the state with these comments by Charles W.
Dabney, the director of the Agricultural Experiment Station:
“The beans have an extraordinarily favorable composition.
The plant’s tremendous bearing power together with its
composition render it the most promising plant which lately
has been introduced to us... ‘Eastern country’ farmers took
Dabney’s recommendations to heart.
“Early records indicate that some soybeans were being
grown before Dabney’s evaluation of them in 1882. Some
believe Christopher Wilson Hollowell, owner of Bayside
plantation near Elizabeth City, was the first to grow soybeans
as a farm crop.
“His grandson, Frank W. Hollowell Jr. who still manages
much of the original farm, says he can’t document the claim
for his grandfather, but he believes soybeans were grown on
the farm as early as the late 1870’s...
“After evaluations of its own, the North Carolina
Agricultural Experiment Station recommended soybeans to
the state’s farmers in 1882 as a possible replacement for the
poor-doing cowpea.
“Said the writer in the Station’s 1882 annual report:
‘Where it is the object to produce the greatest amount of
food upon the smallest area, the soja bean is surely deserving
of some attention.’
“Until this time, soybeans had been regarded as a
botanical curiosity in the U.S...
“The first processing that W. T. Culpepper and his

colleagues did at Elizabeth City Oil and Fertilizer Co. may
have been the most significant breakthrough in getting the
industry established.” Culpepper was manager of the mill
and a member of the state legislature.
“The elder Culpepper’s foresight was officially
recognized in 1952 by the National Soybean Processor’s
Association when it presented Mrs. Culpepper with
documents recognizing her husband as the first commercial
processor of domestic soybeans.
“The first beans were processed in Elizabeth City in
December 1915. Processing caught on fast in other sections
of eastern North Carolina. The Winterville Cotton Oil Co.
at Winterville and the Havens Oil Co. of Washington, North
Carolina, crushed 30,000 bushels of beans as an experiment
in 1916.
“The oil meal was excellent protein for livestock and the
soybean oil was in strong demand, particularly during the fat
and oil shortage caused by World War I.
“The Midwest quickly took North Carolina’s lead, both
as a producer and processor of soybeans... The state is now
11th in national production with slightly more than a million
acres.” Address: School of Agriculture and Life Sciences,
Dep. of Agricultural Information.
6614. SoyaScan Notes. 1967. Chronology of soybeans,
soyfoods and natural foods in the United States 1966-1967
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: 1966, April 9. Erewhon opens as a small (10by 20-foot) macrobiotic and natural foods retail store at
303-B Newbury Street in Boston, Massachusetts. Aveline
and Michio Kushi are the founders and Evan Root is the
first retail store manager. Erewhon is the first food store of
its kind in America, and it soon serves as a model for many
other similar natural foods stores across America. Erewhon
starts to grow in Oct. 1967 with the arrival of Paul Hawken.
The natural foods movement in America is in its
infancy, advocating a return to traditional whole foods,
naturally grown and processed. It’s predecessor, the health
foods movement (which started in the 1930s, based on the
new public interest in vitamins), now largely sells vitamin,
mineral, and protein supplements.
1966, Nov. America’s first soybean checkoff program
voted in by North Carolina soybean growers, who will pay
half a cent per bushel checkoff on the 1966 crop. This new
income source marks the start of a new era for the American
Soybean Association.
1967. The All-India Coordinated Research Project
on Soybean is founded in India, after about 4 years of
pioneering soybean work there by American Land Grant
Universities, funded largely by the Rockefeller Foundation.
This story is well told in Carroll P. Streeter’s book A
Partnership to Improve Food Production in India (1969).
1967. Soy idli developed by Steinkraus and van Veen
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at Cornell University, New York. These small steamed
cakes are the first traditional Indian fermented soyfood to
be fortified with soy flour. The fortification of basic foods in
Third World countries with soy flour becomes popular.
1967. Philsoy brand soymilk launched in Los Baños,
Philippines, with aid from Cornell University food scientists
Bourne and Steinkraus.
1967. Proceedings of International Conference on
Soybean Protein Foods published by USDA Agricultural
Research Service. The conference was held 17-19 Oct. 1966
at Peoria, Illinois. Many of the 276 attendees were pioneers
in the field. A similar conference on Soybean Products for
Protein in Human Foods had been held in 1961 at the same
location. A major theme at both is that protein malnutrition is
now the world’s most widespread deficiency disease.
1967. Soybean production in Latin America reaches 1
million metric tons (tonnes), up 10-fold since 1953.
6615. Collins, F.I.; Alexander, D.E.; Rodgers, R.C.; Silvela
S., L. 1967. Analysis of oil content of soybeans by wide-line
NMR. J. of the American Oil Chemists’ Society 44(12):70810. Dec. [9 ref]
• Summary: NMR-scanning compared favorably with
gravimetric analysis. Address: Illinois Agric. Exp. Station,
Urbana, IL.
6616. U.S. Department of Agriculture. comp. 1967-1970.
Dictionary catalog of the National Agricultural Library
1862-1965. New York, NY: Rowman and Littlefield, Inc. 73
volumes. [17050 soy ref]
• Summary: A digital version of these 73 volumes is
available on HathiTrust. http://catalog.hathitrust.org/
Record/001177492. Unfortunately, the volumes are not
yet (as of Aug. 2014) searchable–which makes them more
difficult to use. One of the best sources of references on
soybeans. See especially Soy-, Vol. 57, p. 646-80. A typical
volume, black in color, is 750-800 p. Monthly indexes
published starting in 1965. 1966-1970 composite index,
green in color (12 vols.) published in 1972-73. 1971-75
indexes (2 vols.) published in 1978.
6617. Harvey, Clark; Newman, S.; Shipley, J.; Porter, K.;
Fisher, C.E. 1967. Soybean production on the High Plains
of Texas. Texas A&M University, South Plains Research and
Extension Center, Current Research Report No. 67-3. *
• Summary: Soybean acreage on the High Plains of Texas
has increased from a few hundred acres in 1940 to 120,000
acres in 1966.
6618. Brown, Lester Russell. 1967. The world food/
population problem: An overview. An alternative for
balancing world food production needs. Ames: Iowa State
University Press. 273 p. *
Address: USDA, Washington, DC.

6619. Hesseltine, C.W.; Smith, Mabel; Wang, Hwa L. 1967.
New fermented cereal products. Developments in Industrial
Microbiology 8:179-86. Chapter 20. [10 ref]
• Summary: “New fermented tempeh-type products
were prepared from wheat, oats, rye, barley, rice, and
combinations of rice or wheat with soybeans by selected
strains of Rhizopus oligosporus from the Indonesian
tempeh fermentation. All fermentations were carried out
at 31ºC for 24 hours or less. The products possess a very
pleasant odor, a desirable color, and a very acceptable
mild taste. Fermentations may be carried out in either
shallow perforated trays or perforated plastic packages. The
fermentation products may be preserved for at least a month
by freezing. Data are given on the changes of temperature
and weight losses due to fermentation, as well as on methods
of modifying flavor.”
The use of sorghum or peanuts with soybeans gave poor
results.
Tables: (1) Time of boiling required by different grains
in preparation for fermentation. (2) Evaluation of cooked
and uncooked fermented food products. (3) Evaluation of
uncooked and cooked products made from combinations of
cereals and legumes. (4) Change in temperature during large
scale fermentation of equal amounts of soybean grits and
cracked wheat.
Figures: (1) Cakes of tempeh. Wheat, soybeans, rice,
wheat-soybeans, rice-soybean. (2) Fresh tempeh sliced.
Soybeans, wheat, rice, wheat-soybeans, and rice-soybean.
Address: Northern Regional Research Lab., Peoria, Illinois.
6620. Martin, John H.; Leonard, Warren H. 1967. Principles
of field crop production. 2nd ed. New York, NY: The
Macmillan Co. ix + 1044 p. Illust. Index. 24 cm. First ed.
1949. [53 ref]
• Summary: Chapter 26 (p. 643-62) is titled “Soybeans.” Its
Contents: Economic importance. History of soybean culture.
Adaptation. Botanical description. Varieties. Chemical
composition. Rotations. Cultural methods: Fertilizers,
Seeding practices, harvesting for seed, harvesting for
hay, soybean mixtures. Soybean-oil extraction. Quality of
soybean oil. Soybean utilization. Diseases: Bacterial blight,
bacterial pustule, wildfire, brown stem rot, stem canker,
pod and stem blight, frog-eye leaf-spot disease, brown
spot, target spot, downy mildew, mosaic, other diseases.
Nematodes (tiny eelworms). Insect pests. Rabbits.
The section titled “History of soybean culture” begins:
“The soybean is one of the oldest of cultivated crops. Its
early history is lost in antiquity. The first record of the plant
in China dates back to 2838 B.C. (McClelland & Cartter
1937; sic, Morse & Cartter 1937). It was one of the five
sacred grains upon which Chinese civilization depended.”
Kudzu (Pueraria thunbergiana or P. lobata) is discussed
on pages 719-21. It probably occupied 500,000 acres in the
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USA by 1945. Address: 1. Formerly Research Agronomist,
Agricultural Research Service, USDA; 2. Late Prof. of
Agronomy, Colorado State Univ.
6621. USDA National Agricultural Library. 1967.
Agricultural/Biological vocabulary. 3 vols. Washington,
DC: USDA NAL. Vol. 1, Categorized list (395 p.); Vol. 2,
Alphabetical List (619 p.); Vol. 3, Supplement, April-Oct.
1967 (134 p.).
Address: USDA.
6622. Yokotsuka, Tamotsu; Sasaki, M.; Kikuchi, T.; Asao,
Y.; Nobuhara, A. 1967. Production of fluorescent compounds
other than aflatoxins by Japanese industrial molds. In: R.I.
Mateles and G.N. Wogan, eds. 1967. Biochemistry of Some
Foodborne Microbial Toxins. Cambridge, MA: MIT Press. ix
+ 171 p. See p. 131-52. [17 ref]
• Summary: Early study showing absence of aflatoxins
in fermented soyfoods. “Conclusions: 1. None of the 73
seed cultures or starter strains of Aspergilli tested under
our conditions produced aflatoxins. These findings confirm
the reports of Hesseltine et al. (1965), Aibara and Miyake
(1965), and Masuda et al. (1965).” Address: Noda Inst. for
Scientific Research and Central Research Inst. of Kikkoman
Shoyu Co. Ltd., Noda, Japan.
6623. Bernitz, Alexander. 1968. German mixed feed need
ups U.S. soybean sales. Foreign Agriculture (USDA Foreign
Agricultural Service). Jan. 15. p. 14.
• Summary: “Record exports of U.S. soybeans at 280300 million bushels are expected in 1967-68, a substantial
increase over the 257-million bushel record set last year.
Higher estimate figures are due principally to larger
shipments to Japan and Western Europe, with West Germany
continuing as an especially good market. In 1966-67 almost
22 percent of U.S.-Europe soybean exports went to West
Germany.
“Soybeans, generally considered as the source of oil for
human consumption, are also an excellent source of high
protein animal feed, and it is this that most interests German
oilseed crushers. Domestic production of soybean meal
from imported soybeans is about twice the amount imported
directly as meal. During 1966 total consumption of oilcakes
and meals in Germany exceeded 4 million metric tons, a
record amount. Imports of soybean meal rose from 470,000
metric tons in 1965 to 755,200 last year, with the U.S. share
increasing from 76.9 percent of the total to 78.6 percent.”
One problem faced by German soybean millers is what
to do with all the excess soybean oil. Address: U.S. Asst.
Agricultural Attaché, Bonn.
6624. McCormick, L.L. 1968. Growing soybeans in
Louisiana. Louisiana Agric. Cooperative Extension Service,
Publication No. 1519. 15 p. Jan. Reprinted in 1973.

• Summary: Contents: Introduction. Rotation. Land
selection. Soils and water management. Lime and fertilizer
requirements. Seedbed preparation. Varieties: Early
maturing (Sept. 15 to Oct. 1; Hull, Dare), medium early
maturing (Hood, Davis, Curtis, Lee, Picket), medium late
maturing (Bossier, Bragg, Semmes), late maturing (Oct.
31 to Nov. 7; Bienville, Hampton 266). Plant quality seed.
Seed treatments: Molybdenum, inoculation. Row spacing.
Rate and date of planting. Depth of planting. Weed control.
Irrigation. Diseases. Insects. Harvesting. Marketing.
Acknowledgement.
“The soybean crop in Louisiana has grown from less
than 100,000 acres in 1955 to about 1,300,000 acres in 1967.
Annual production has increased from just over 2 million
bushels in 1955 to nearly 30 million bushels in 1967.”
Address: Specialist (Agronomy), Louisiana State Univ.
6625. Wai, Nganshou. 1968. Chung yang yen chiu yüan hua
hsüeh yen chin so [Investigation of the various processes
used in preparing Chinese cheese by the fermentation of
soybean curd with mucor and other fungi]. Taipei, Taiwan:
Institute of Chemistry, Academica Sinica. 90 p. Jan. Final
technical report. USDA PL 480. Project no. UR-A6-(40)-1.
On USDA grant no. FG-TA-100. [24 ref. Eng; chi]
• Summary: This report is quite similar to (but more detailed
than) Wai’s 1964 article titled “Soybean cheese.” This report
may have been published in Chinese as well as in English.
Contents: Summary. Detailed report. 1. Introduction.
2. Results: Manufacture of soybean cheese (description
of the process), microbiological investigations, analyses
(preliminary analysis, coagulation of soybean protein by
calcium ion, changes of protein components during the
preparation of soybean cheese, hydrolysis of lipids during
aging of soybean cheese, some characteristics of the fungus
Actinomucor elegans), machines of laboratory scale designed
for the preparation of soybean milk and soybean curd
used as raw materials for soybean cheese. 3. Discussion.
4. Conclusion. 5. Need for additional research. 6. List of
publications. Appendixes. A. Historical (History of tofu
in China). B. The ancient process (for making 5 types of
sufu, and table showing the composition of each–Rose sufu,
Tsao Sufu, Red sufu, Kwantung [Guangdong province, S.E.
China] sufu, and Yunnan sufu).
Appendix C: Report on travel to Hongkong and
Kowloon for the collection and investigation of fungi used
for the manufacture of soybean cheese, by Shuh-Ming Chang
and Shu-Chen Sung, Assistant Research Fellows of Institute
of Chemistry, Academia Sinica, Taipei, Taiwan (p. 85-88).
From 20-29 June 1964 they visited the following factories
and collected mold samples from fresh pehtze: (1) Lo-SanChi Sauce Factory at Sham-Chui-Po, Kowloon. It produces
3 types of soybean cheese ([fermented tofu]; Fusu, Nan-su,
and Pepper-Fusu), soy sauce, and “other sauced products.”
A description of the process for making soybean cheese is
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given. (2) Ming-Jean Sauce Nan-su and Canning Company
near Clear Water Bay, Sing-Jea, Kowloon. (3) Chen-MangChi Nan-su Fusu Factory, Chung Ching St., Sai Ying Pung,
Hongkong. Sufu is the company’s only product. (4) Con-Ho
Fusu Factory, Fuk Lo Tsun Road, Kowloon. (5) Kowloon
Sauce Company, Queen’s Central Road. It makes sufu, soy
sauce, and sauced products. (6) Chu-Rong Sauce Factory
at Kam Tin, Sing-Jea. (7) Liao-Mar-Chi Fusu Factory,
Shanghai St., Kowloon. It is located inside a market and sells
tofu and soybean milk at the same time.
Note: This is the earliest English-language document
seen (Oct. 2011) that uses the terms “Fusu” or “Nan-su” to
refer to fermented tofu.
Summary: Four fungi suitable for making fermented tofu
were isolated: Actinomucor elegans, Mucor hiemalis, Mucor
silvaticus, and Mucor subtilissimus. “Although each fungus
can be used for the fermentation, Actinomucor elegans is
the best one. An improved method for the preparation of
sufu was devised.” It is described. Four different solutions
(containing Kaoliang wine or ethyl alcohol, plus salt) were
developed. The pehtze (freshly grown fungi on cubes of firm
tofu) can be preserved in these solutions for more than one
year. The various enzymes and their activities were studied.
Photos (photomicrographs) show: (1) Columella of
Actinomucor elegans. Magnification 700x. (2) Sporangia
of Actinomucor elegans. Magnification 180x. (3) Head of
Actinomucor elegans. Magnification 70x. (4) Columella
of Mucor hiemalis No. 28. Magnification 700x. (5)
Sporangium of Mucor hiemalis No. 28. Magnification 700x.
(6) Head of Mucor hiemalis No. 28. Magnification 70x. (7)
Columella of Mucor silvaticus 508. Magnification 700x. (8)
Sporangium of Mucor silvaticus 508. Magnification 700x.
(9) Head of Mucor silvaticus 508. Magnification 700x. (10)
Sporangiophores and sporangia of Mucor subtilissimus.
Magnification 60x. (11) Sporangium of Mucor subtilissimus.
Magnification 700x. (12) Columella of Mucor subtilissimus.
Magnification 700x. (13) Spores of Mucor subtilissimus.
Magnification 700x.
“The cheese fungi used in Hongkong and Kowloon
have been isolated and investigated. The morphological
photomicrographs (Figs. 14-17) show that the fungus is the
same strain of Actinomucor elegans as that used in Taiwan.
(14) Sporangiophores and sporangia. Magnification
180x. (15) Sporangiophores and sporangia. Magnification
180x. (16) Columella. Magnification 700x. (17) Sporangium.
Magnification 700x. Address: Principal Investigator,
Research Fellow and Director, Inst. of Chemistry, Academia
Sinica, Taiwan.
6626. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1968. The Uniform Soybean Tests, northern
states, 1967. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 233. Feb. 151 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/

nust/1967%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel (in the
Soybean Investigations, Oilseed and Industrial Crops
Research Branch–mentioned for the first time as part of the
Crops Research Division, ARS). Uniform Test participants
(43 names and addresses, incl. 2 in California, 1 in
Iowa, 5 in Ontario, Canada, and 2 in Manitoba, Canada).
Introduction. Methods. Uniform test locations. Uniform
test 00. Preliminary test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of parent
strains. Growing conditions. Weather maps.
A map, facing the table of contents, shows the locations
of the Uniform Soybean Tests, Northern States, 1967.
New varieties released: Corsoy (July 1967). Verde
(1967). Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
6627. Fehr, W.R.; Collins, F.I.; Weber, C.R. 1968. Evaluation
of methods for protein and oil determination in soybean seed.
Crop Science 8(1):47-49. Jan/Feb. [11 ref]
• Summary: A fast, inexpensive and accurate method
of protein and oil determination is essential for soybean
breeders.
The following methods were evaluated for their
effectiveness in estimating protein and oil content in
soybean seed: seed density, specific gravity, nuclear
magnetic resonance, Kjeldahl, and solvent extraction. The
Kjeldahl was found to be best for direct measurement of
protein. Nuclear magnetic resonance was better than solvent
extraction as a fast, accurate method of oil content analysis.
Nuclear magnetic resonance is the most recently
developed method for this purpose (Bauman et al. 1963).
Address: Asst. Prof. of Agronomy, Iowa State Univ.;
Chemist, Crops Research Div., ARS, USDA.
6628. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1968. The Uniform Soybean Tests: Southern States, 1967.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 234. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/67soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
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of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII.
Page 2: “Cooperating agencies and personnel for the
Southern Region.
“Soybean Investigations, Beltsville, Maryland: B.E.
Caldwell, Leader
“Laboratory Headquarters, Urbana, Illinois: R.L.
Cooper, Agronomist-In-Charge, R.L. Bernard, Research
Geneticist, F.I. Collins, Oil Chemist, O.A. Krober, Protein
Chemist (on leave), R.L. Bishop, Chemist, R.W. Rinne, Plant
Physiologist, W.L. Ogren, Plant Physiologist.
“Southern Region Headquarters, Stoneville, Mississippi:
Edgar E. Hartwig, Agronomist, B.L. Keeling, Pathologist,
T.C. Kilen, Geneticist, Kathryn W. Jamison, Statistical
Clerk, Calton J. Edwards, Jr., Research Technician, J.
Kenneth Buckner, Research Technician, Pat Butler, Research
Technician.
“Raleigh, North Carolina: Charles A. Brim, Agronomist,
John P. Ross, Pathologist, W.M. Schutz, Geneticist, M.F.
Young, Research Technician, Clifford Elledge, Research
Technician.
“Gainesville, Florida: Kuell Hinson, Geneticist, Howard
F. McGraw, Research Aid.” Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
6629. Soybean Digest. 1968. State associations: Arkansas
solicits funds for research. Feb. p. 31-32.
• Summary: “The Arkansas Soybean Association at its fourth
annual meeting announced a program for soliciting funds
to help the University of Arkansas match a $3,500 grant
from the National Soybean Processors Association in order
to fund a 2-year graduate internship in soybean physiology
research.” Over 600 people attended the annual meeting at
Janesboro on Jan. 8. Jake Hartz Jr. (president of the Jacob
Hartz Seed Co.) is secretary-treasurer of the Association,
which he helped to found.
“The Arkansas Association recommended the
continuance of the $2.50 support price on soybeans; opposed
any governmental program which would allow the planting
of soybeans on acreage diverted from other crops, and on
which any kind of diversion payments are made with the
exception of bona fide disaster acres; and opposed any
artificial stimulation of soybean acreage by USDA, or the
planting of soybeans on permitted feed grain acres.”
A photo shows Sam Howe, retiring president of the
association, congratulating Vernon Scott, the newly elected
president, and Nick Rose, vice-president elect.
6630. USDA Library List. 1968. Serial publications indexed
in Bibliography of Agriculture. No. 75 (Revised ed.). 94 p.
Feb. 26 cm. [9400 ref]

• Summary: Prepared by the USDA National Agricultural
Library in Beltsville, Maryland, this valuable publication
lists for each of the roughly 9,400 serials: the serial name
(written out in full, not abbreviated; in alphabetical order),
place of publication, and NAL call number. The call numbers
of all USDA publications are correct as of May 1991. Some
others have changed.
6631. Foreign Agriculture (USDA Foreign Agricultural
Service). 1968. Asian trade in U.S. soybeans and feedgrains.
March 11. p. 9.
• Summary: “Taiwan, formerly a food aid recipient, now
buys U.S. agricultural products chiefly for cash. It already
buys about $20 million worth of U.S. soybeans a year and is
expected to increase its purchases of both of soybeans and
feedgrains to expand its livestock industry, the team reports.
“While the Japanese market is growing, so is the
competition to serve it, according to the team. U.S. corn has
encountered increased competition from Thailand, Argentina,
and South Africa. Oilseed competition is also on the increase,
lately with sunflowerseed from the USSR.
“In Japan, team members conducted several days
of discussions with government trade officials on trade
questions and problems. They report Japanese complaints
about high moisture, broken kernels, and foreign material
content of U.S. corn. “
6632. American Soybean Association. 1968. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
178 p. Advertisers’ index. 22 cm.
• Summary: The title page of this year’s Blue Book states:
“Blue Book issue. Vol. 28. March, 1968. No. 6.” Address:
Hudson, Iowa.
6633. Diokno-Palo, Natividad; Palo, Macario A. 1968. Two
Philippine species of Phycomycetes in tempeh production
from soybean. Philippine J. of Science 97(1):1-16. March.
[13 ref]
• Summary: “Half or more of Indonesia’s soybean harvest of
17 million bushels in 1959 was utilized for making this food
product [tempeh] and many thousands of people particularly
in big cities make a living on it. Tempeh is not known in
food markets in the Philippines. There is no published report
which mentions or describes its manufacture in any region of
this country.”
In a preliminary test conducted under room temperature
conditions (27-32ºC) Rhizopus stolonifer (NRRL 1477), a
foreign mold strain, was observed to produce a better tempeh
cake than any other foreign Rhizopus strains. Illustrations
and photos show: A fascicle of sporangiophores of Rhizopus
stolonifer bearing full-developed sporangia, from the base
of which grow downward rootlike filaments (rhizoids)
that attach it to the substrate. Within the sporangia are
spores. Cunninghamella elegans A-12679 with unbranched
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conidiophores arising slightly from hyphal branches. Conidia
and pointed sterigmata. Address: National Inst. of Science
and Technology (NIST), Manila, Philippines.
6634. Koritala, Sambasivarao. 1968. Selective hydrogenation
of soybean oil. III. Copper-exchanged molecular sieves and
other supported catalysts. J. of the American Oil Chemists’
Society 45(3):197-200. March. [7 ref]
• Summary: Copper-chromium catalysts promote selective
reduction of linolenyl groups in soybean oil. More active
catalysts are desired. A copper-on-Cab-O-Sil catalyst
exhibited the greatest selectivity. Improved selectivity and
activity were observed when some supports were treated
with hydrochloric acid. Address: Northern Regional
Research Lab., Peoria, Illinois.
6635. Leng, Earl R. 1968. Soybeans–Potential for extension
to areas of protein shortage. Economic Botany 22(1):37-41.
March.
• Summary: Contents: Introduction. Soybeans in Brazil.
Soybeans in India. Comparative performance [of soybeans]
in India, Brazil, and United States. Cooperative soybean
investigations in India. Summary.
In meeting the world-wide problems of human nutrition,
we must look to crop plant sources, which are more efficient
than animals as converters of basic energy to usable food–
especially in India, where there are widespread social and
religious prejudices against various animal products.
The USA: When first introduced into the United States,
the soybean was a viny, prostrate plant, which tended to
produce a relatively low proportion of seeds and foliage.
This it was cultivated mainly as a forage crop. In India, the
same is true of “native” soybean varieties, especially in the
Himalayan foothills and other low-mountainous tracts in
northern and Central India.
During the early 1920s soybean geneticists and breeders
such as Woodworth at the Univ. of Illinois created upright,
strong-stemmed soybean plants with a relatively high
proportion of seeds to foliage. As these plants became better
suited to combine harvesting, they created an agricultural
revolution in the American Middle West. Soybean production
skyrocketed. Yet the fundamental question arises: “Can the
soybean be cultivated in areas of the world where it is not
currently an important crop?”
In Brazil, significant acreages of soybeans have been
grown for at least 10 years, especially in the southernmost
state of Rio Grande do Sul. The climate of southern Brazil
(latitudes 25-30ºS) is quite similar to that of the U.S. Gulf
states during the growing season. New varieties have been
introduced in a cooperative program involving Brazilian
institutions working with USAID and Purdue University
(Indiana). The result of these trials was reported by Shands,
Athow, and Hymowitz (1966, in Portuguese).
Soybeans in India: Until very recently there has been

very little interest in the soybean as a field crop in India.
“Minor acreages are grown in the sub-Himalayan ‘hill tracts’
and in the low mountainous areas of southern Madhya
Pradesh and adjacent regions of Madhya Pradesh.” Nearly
all of these native soybean varieties are black-seeded, with
a viny growth habit and a long period to maturity. The erect,
early-maturing grain types seem to be unknown outside
of agricultural experiment stations. In the rainy seasons
of 1963 and 1964 Mr. Edwin Bay (USAID / Illinois Team
Advisor) conducted variety trials on a very small scale at
Uttar Pradesh Agricultural University (U.P.A.U.). The U.S.
varieties gave low yields and results were not encouraging.
However the writer and Dr. W.D. Buddemeier made plans
for more extensive trials at U.P.A.U. and at Jawaharlal Nehru
Agricultural University (at Jabalpur, Madhya Pradesh) in
1965. “The results of these trials were more encouraging
and led to the development of coordinated soybean research
project” which will be discussed later in this paper.
In these trials, soybeans were obtained mainly from the
southern USA. They were grown as a kharif (rainy season)
crop, planted in late June and early July in Jabalpur, and
planted in mid-July Pantnagar.
Tables show: (1) Soybean variety trials in India, kharif
1965. The yield in lbs per acre is given for four varieties
(Clark 63, Wayne, Harosoy 63, Hawkeye 63) at U.P.A.U.
and J.N.A.U. The highest yield was 1,464 lb/acre from
Hawkeye63 at J.N.A.U. For comparison, yields in Illinois
yield from 1,200 to 3,000 lb/acre on fertile soil.
(2) Soybean variety trials in 1966 at J.N.A.U., Jabalpur.
The yield in lbs per acre is given for five varieties (Bragg,
Hampton 266, Clark 63, Harosoy 63, Hawkeye 63). The
highest yield was 1,373 lb/acre from Bragg, which took 93
days from planting to maturity.
(3) Soybean varietal performance U.P. [Uttar
Pradesh] Agricultural University, Pantnagar (Dist. Naini
Tal [Nainital]) (latitude 29º N) 1966. (4) Performance of
Hampton 266 soybeans in Brazil, United States, and India.
(5) Oil and protein in soybeans produced in northern India.
(U.P. Agricultural University Trials, 1966). Address: Prof. of
Agronomy, Univ. of Illinois, Urbana.
6636. Williams, David H. 1968. Irrigated castorbean,
soybean, and safflower trials at the northeastern branch
station. New Mexico State University Agricultural
Experiment Station, Research Report No. 133. 12 p. March.
• Summary: Irrigated variety trials were conducted at the
Northeastern Branch Station, Tucumcari, New Mexico. Seed
shattering was a major problem in the soybean trials. Lee
was the only variety which exhibited a high and prolonged
shatter resistance. Favorable yields were obtained, indicating
the crop is adapted for production in this area.
Table 6 on page 8 shows that soybean yields have been
measured at the Northeastern Branch Station from 1955 to
1964. In 1955 Lee, Dorman, Ogden, Wabash, and Roanoke
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were tested, with Lee giving the highest yield, 50.0 bu/acre.
Table 7 shows cultural practices and climate conditions for
the various varieties from 1955-1964. Address: Las Cruces,
New Mexico.
6637. Saikowski, Charlotte. 1968. America’s foods expand
Japan’s menu. Christian Science Monitor. April 19. p. 6.
• Summary: At the recent “American Festival of Fun, Food,
and Fashion” in Tokyo, Japan, officials of the USDA and
their wives were on a “buy-American campaign” and on a
campaign to encourage Japanese officials to reduce Japan’s
trade restrictions [such as protective import duties and
tariffs]. Mrs. Orville Freeman, wife of the U.S. Secretary of
Agriculture, said that America was trying to sell “nutrition,
variety, and convenience.”
Japan, which does not have enough land to met its own
food needs, already depends heavily on America for its food
needs, importing nearly $1 billion worth last year. “Such
traditional Japanese foods as ‘miso’ (soybean paste), ‘shoyu’
(soy sauce), and ‘tofu’ (bean curd) are made for the most part
from” soybeans grown in the United States.
6638. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The green vegetable soybean
Verde. Soybean Digest. April. p. 8.
• Summary: “Verde is a new edible, disease-resistant
soybean variety. Because of its good taste and bright green
color even when mature, Verde is expected to become readily
accepted by homeowners for gardens and by the processing
trade for freezing and canning. It may also have a place in
emerging nations over the world as a source of high protein.
“Origin and development: Verde is the result of a pure
line selection made by H.W. Crittenden at the Delaware
Agricultural Experiment Station, substation division,
Georgetown, from a cross between Aoda and A50-7445. The
cross was made by R.C. Leffel of the U.S. Department of
Agriculture, Beltsville, Maryland. The line A50-7445 was
obtained from C.R. Weber, Ames, Iowa, and was from a
cross of Richland and Jogun.”
Description: Verde is an indeterminate, erect variety
of medium height with sparse foliage. It has purple flowers
and a gray pubescence. Seeds are large-sized, green in color,
with a light buff-colored hilum.” Verde soybeans have a
high protein content (40.9% on a moisture-free basis) “that
compares favorably with other vegetable soybean varieties”
such as Bansei (42.2%), Kim (39.6%), and Kanrich (41.3);
the latter three all have yellow seeds. “The Verde soybean
can be harvested commercially by use of lima bean viners
or in home gardens by hand. The maximum size of seeds,
the best flavor, and the best texture occur approximately 85
days after planting. Address: Delaware Agric. Exp. Station,
Newark, Delaware.
6639. Garner, R.G. 1968. Food industry developments in the

future. J. of Milk and Food Technology 31(4):101-09. April.
[22 ref]
• Summary: Contents: Introduction. Agricultural production.
Food processing and manufacturing industry. Demand for
food. Research and development. New products. Packaging.
Flavors and tastes. Sanitation.
Soy is mentioned in passing on p. 105. Address:
Cooperative State Research Service, USDA, Washington,
DC 20250.
6640. Singh, B.B.; Hadley, H.H.; Collins, F.I. 1968.
Distribution of fatty acids in germinating soybean seed. Crop
Science 8(2):171-73. March/April. [8 ref]
Address: 1. Fellow in Plant Genetics (now Research
Associate, Cornell Univ., Ithaca, New York); 2. Prof. of Plant
Genetics, Univ. of Illinois; 3. Chemist, Crops Research Div.,
Agricultural Research Service, USDA, Urbana, Illinois.
6641. Soybean Digest. 1968. Lodwick dead, pioneered U.S.
soy oil in Spain. April. p. 52.
• Summary: William Lodwick, Washington, DC, a former
administrator of the USDA’s Foreign Agricultural Service
and an important figure in the world of soybeans, died March
7. He helped to introduce soybean oil to Spain.
6642. Whitefoot, L.O.; Detroy, B.F. 1968. Pollen–milling
and storing. American Bee Journal 108(4):138, 140. April.
[5 ref]
• Summary: Blending fresh pollen with expeller-type
soybean flour is possible in equal parts by volume; store this
mixture in sealed containers in a cool, dry location. When
this practice is followed, care should be taken to pulverize
the pollen pellets and soybean flour and blend the mixture
thoroughly. Five photos show the pollen mill equipment and
process. Address: 1. Mechanical Engineering Technician;
2. Agricultural Engineer. Both: Farm Electrical Research
Branch, Agricultural Engineering Research Div., USDA.
6643. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The Verde soybean. Delaware
Agricultural Experiment Station, Circular No. 9. 4 p. May.
• Summary: Contents: Introduction. Origin and
development. Description. Disease resistance. Cultural
recommendations.
“Verde is a new edible, disease-resistant soybean
variety. Because of its good taste and bright green color
even when mature, Verde is expected to be readily accepted
by homeowners for gardens and by the processing trade for
freezing and canning. It also may have a place in Emerging
nations around the world as a source of high protein.”
The seeds of Verde are large-sized, green in color, with
a light buff-colored hilum. A table shows the protein content
(on a moisture-free basis) and seed color of four vegetable
soybean varieties, peas, and lima beans: Verde soybean
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40.9% / green. Bansei soybean 42.2% / yellow. Kim soybean
39.6% / yellow. Kanrich soybean 41.3% / yellow. Peas
26.1% / green. Lima beans 22.4% / green.
The Verde soybean can be harvested commercially by
use of lima bean viners, or in home gardens by hand. A photo
on the cover shows a bowl piled high with shelled Verde
soybeans. Address: 1. Assoc. Prof. of Plant Pathology; 2.
Assoc. Prof. of Horticulture; 3. Crops Research Associate
of the Substation; 4. Assoc. Prof. of Animal Science and
Agricultural Biochemistry. All: Univ. of Delaware, Newark,
Delaware.
6644. Inglett, George E.; Blessin, C.W.; Bookwalter, G.N.
1968. Flavor aspects of cereal-oilseed-based food products.
Food Product Development 2(2):66. April/May. Presented
at the 154th National American Chemical Society Meeting,
Chicago, Illinois, Sept. 10-15, 1967. [10 ref]
• Summary: Discusses CSM [corn, soy, milk], its
applications, and flavor constituents. CSM contains
processed corn meal, toasted soy flour, and nonfat dried milk.
Proper heat treatment destroys the lipid active enzymes:
lipases, lipoxidase, and peroxidases.
Table I lists locations of CSM acceptability trials:
Bolivia, Colombia, Dominican Republic, El Salvador,
Guatemala, Honduras, Venezuela, Peru, Greece, Spain,
Portugal, Jordan, Turkey, Yemen, Malagasy, Senegal, Sierra
Leone, Tanzania, Macao, Singapore, Taiwan.
Note: This is the earliest document seen (May 2014)
concerning soybean products (cereal-soy blends) in Yemen.
This document contains the earliest date seen for soybean
products (cereal-soy blends) in Yemen (1968); soybeans as
such had not yet been reported by that date. Address: USDA,
Peoria, Illinois.
6645. Iwan, James L. 1968. Fortified bread takes hold in
India. Modern Bakeries (India) Ltd. starts up world’s largest
lysine fortification program. Cereal Science Today 13(5):202,
206. May.
• Summary: “Modern Bakeries (India) Ltd., a Government
of India enterprise, inaugurated its first bakery unit in
Bombay on January 2, 1968... This new ‘modern’ Bread is
probably the most nutritious bread available in Southeast
Asia... The entire output of bread from the Modern
Bakeries is being fortified with Vitamin A, Vitamin B
complex (riboflavin, thiamine, niacin), iron, and lysine...
Modern Bakeries proposes to continue its experimentation,
and is now conducting research on the possibilities of
manufacturing a less expensive, but no less wholesome
and nutritious bread, by blending flours made from millet,
corn, groundnuts, soybeans, tapioca and any other feasible
sources.” Address: USDA International Agricultural
Development Service, Washington, DC.
6646. Randolph, Chet. 1968. Soybean sales expand rapidly

in Taiwan: More money to spend. Soybean Digest. May. p.
39.
• Summary: “Soybean sales have expanded rapidly in
Taiwan as the people have had more money to spend on
food. The USDA soybean-feed grains team heard one
prediction that Taiwan will buy 11 million bushels (10.5
million last year). Their purchases have been doubling in
recent years. And now they’re buying for dollars.
“The Taiwanese use more whole soybeans per capita
directly for human food than they do in Japan. But the big
increased demand for beans has come from the rapidly
expanding mixed feed business. The volume of mixed feed
has doubled in the last 3 years. As in most countries, pigs and
poultry are the main users.
“Tax on Hogs: There are 3 million hogs in Taiwan. In
fact, in the farming area pigs are a measure of wealth–so
much so that they are a main source of tax revenue to pay the
local education bill. The tax on a 220-pound hog worth $50
would be $6. That’s over a 10% tax on hogs. In the States
[USA] personal property taxes on cattle especially seem
pretty high but not like the slaughter tax on hogs in Taiwan.
Especially when the average Taiwan farmer only sells seven
pigs a year and sees 12% go to taxes. They have a land tax
also.
“But hogs are the most universal commodity on which
to place a tax. It’s a tradition that’s hard to change. It’s hoped
the government may eventually earmark a small percentage
of that tax to promote the swine industry and thus increase its
tax revenue. Actually the National Diet in Taiwan did react
favorably because of this tax. They voted local veterinary
diagnostic laboratories in every county over a plea for some
hospitals for humans.
“Laurel Meade of our American Soybean Association
board and a member of Secretary Freeman’s soybeanfeed grains team, along with Scott Sawyers, our ASA
country director in Japan, visited Taiwan. There Dr. Lee
of the livestock bureau of the Joint Commission for Rural
Reconstruction (JCRR) pointed out they have made great
progress in reducing disease. Being an island, they have
eliminated many of the main diseases.
“In the States we hear about socialized medicine. In
Taiwan they have what Dr. Lee calls socialized veterinary
medicine. Dr. Lee was educated at Cornell University in
New York. Many of the vets in Taiwan were educated in
the States. In fact, many things in Taiwan are patterned
after stateside organizations and adapted to fit the needs of
Formosa.
“The Taiwanese are proud that they lead the world in
artificial insemination in hogs. They average 75% conception
on first service. The charge is a dollar per hog first time, half
price if a second service is necessary, free on the third. A
great percentage of their hogs are A.I.
“They started with the Landrace breed from Iowa along
with Durocs and Yorks, and now have good breeding over
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much of Taiwan. They’re also proud they offer livestock
insurance in Taiwan. They’ve advanced far enough in disease
control and with good management so they can do this.
“World’s Highest Yield: When bragging a little, they’ll
also admit they have the highest production per acre of any
nation in the world because they average two crops a year on
farms that average 2 acres in size.
“Taiwan farmers have almost entirely American
grandparent stock in poultry. This is another rapidly growing
industry and the biggest user of soybean meal in Taiwan.
Fortunately, the Taiwanese processors sought help and
have good toasted meal for livestock feed from their newer
solvent plants. This is not true in all crushing plants of the
Orient. They’re using 18% to 20% protein feed.
“They have a lot of Peking ducks, the national dish
of Japan. The highest tribute to a friend is to serve a meal
including smoked fried duck skin.
“They use soybean cake instead of soybean meal. The
meal won’t keep because of the high humidity so they press
it into a hard cake.
“To End AID Program: The U.S. government AID
program closes out in Taiwan in June, a real tribute to the
great strides made there the last 4 years. Taiwan has tripled
its exports in the last 4 years. However, she still has to watch
her trade dollars so soybean imports are limited somewhat by
the trade allocation set by the government. But government
officials have asked that pig production, for example, double.
This will take more protein so soybeans should receive
favorable attention.
“At the present time, Taiwan buys almost twice as much
from the United States, in the form of soybeans and feed
grains, as she sells. Incidentally she is a major producer of
mushrooms and asparagus sold in the States.
“Some big electric plants, joint ventures with U.S.
firms, and many other major factories are going into Taiwan.
There is every indication the economic growth is on a firm
foundation and not just a result of U.S. buying because
of the Vietnam war. The China Trade & Development
Corp. is a large private trading group with government
backing, adequate financing and staffed with men skilled in
management.
“One of the biggest problems in Taiwan is port, storage,
and transportation facilities. Too often soybeans have had
to be put into bags at the dock and carried by hand which is
wasteful and costly. But they are working on dock facilities.
They have a target to improve rail and truck transportation
and storage. As in any developing country, they are working
to streamline sales channels and improve slaughter facilities.
“Need More Credit: A key to future expansion is
additional credit to finance upgrading of handling facilities
and pay for the shipments. They have some new Rotocel
solvent processing plants but others are the old screw and
some still older hydraulic systems.
“But no question Taiwan is on the move as they join the

countries paying for their products in hard currency. They
buy all their beans from the United States. They’re a good
customer. We hope to be of some help in the future in market
development activities.” Address: [American Soybean
Assoc.].
6647. Soybean Digest. 1968. New Georgia association. May.
p. 8.
• Summary: “Georgia soybean growers and others interested
in soybeans recently met and initiated action to form the
Georgia Soybean Association, which is expected to affiliate
with the American Soybean Association. William Prichard of
Louisville [Georgia] was appointed temporary chairman and
James Jackson, extension agronomist, was named temporary
secretary. The meeting was attended by ASA President Harris
Barnes, Jr., and ASA field representative John Stephens.”
A board of directors representing various areas was
designated. The names of the members and the area of each
is given. A photo shows J.R. Johnson, head of the Georgia
extension agronomy department, as he points out 1967
county soybean acreages in Georgia to Harris Barnes.
6648. Virendrasingh, M. 1968. Soybean oil in India. Soybean
Digest. May. p. 59-60.
• Summary: “In the course of less than a year the Indian
edible vegetable oil situation has changed radically from one
of great shortage to one of good supply. The estimated record
peanut and sesame crops, the likely prospects of record
mustard and rapeseed, linseed and castor crops combined
with a stock of about 44,000 metric tons of crude degummed
U.S. soybean oil in the hands of the State Trading Corp. of
India, and likely import of another 75,000 metric tons have
wrought this change.”
“Therefore, with the population pressure and consequent
heavy demand, in years of less than bumper harvest it can
be assumed that India will be short of edible oils. It is here
that U.S. soybean oil can step in and play a useful role in
relieving the deficit and controlling the price of edible oils,
an essential article of diet.
“The soybean oil imported has been crude degummed
and has been used as a component in the manufacture of
vanaspati. The Soybean Council of America, Inc., has
provided technical assistance and has maintained a constant
contact with users to see that the soybean oil is processed
well to make the best product possible with the equipment
available. Our oil technologist, F. C. Martin, has become a
familiar figure in India. W. J. Lehmann, our new technical
advisor, recently left India after completing a 6-week tour
visiting vanaspati plants and rendering technical expertise
in processing of edible vegetable oils. This service has been
very much appreciated by industry.
“A technical refresher course was organized jointly by
the Oil Technologists Association of India, western zone,
and the Soybean Council of America, Inc., at Bombay in
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January 1968. Dr. H.J. Dutton, Northern Regional Research
Laboratory, U.S. Department of Agriculture, Peoria, Illinois,
was our representative and his contribution was outstanding.
“Hope for More Imports: Eventually we hope that
additional quantities of soybean oil will be required and
imported by India. Soybean oil, in addition to its use in
vanaspati, is an excellent oil to be used in liquid form. Liquid
oil consumption exists and can be substantially increased if
the price to the consumer is reasonable.
“One pound per capita of additional oil consumed in
India per year would increase requirements substantially but
also greatly build up essential nutrition.”
Photos show (1) W.J. Lehmann, oil consultant, Soybean
Council of America (left), and Brahmananda Reddi, chief
minister, Andhra Pradesh State, seated at a table, at a
reception during oil symposium at Hyderabad in February.
The Council was one of the sponsors of the program. (2) A
small portrait photo of M. Virendrasingh.
Tables show: (1) Production of India’s five major
oilseeds (in million metric tons): peanut in shell 6.5, sesame
0.56, rape and mustard 1.6, linseed 0.6, and castor 0.16.
Total: 9.42.
(2) Yearly production of these five oilseeds from 196162 to 1966-67. Address: Director for India, Soybean Council
of America, Inc.
6649. Badenhop, A.F.; Wilkens, W.F.; Bourne, M.C.;
Hackler, L.R. 1968. Roasting of soybeans as a processing
technique. In: 1968. Proceedings: Frontiers in Food
Research. Geneva, New York: New York State Agric. Exp.
Station. 159 p. See p. 53-62. Held June 11-12. [6 ref]
• Summary: Contents: Introduction and history. Dry roasting
studies. Oil roasting studies. Conclusion.
The cost of roasting soybeans is partially offset by the
low cost of raw soybeans, which is only 25-50% the cost
of shelled and cleaned peanuts. Soybeans may be either dry
roasted (the traditional process in Japan) or oil roasted (deepfat fried). Oil roasting is used extensively in the peanut and
tree-nut processing industries, and these nuts do not require
pre-treatment. The roasting of soybeans without some pretreatment, however, results in a product with an extremely
hard texture.
During World War II, when the supply of various highprotein foods quickly became limited, considerable research
was conducted on the production of “a roasted soy nut which
could be salted and consumed as is, like other nutmeats, or
utilized in candy products in place of peanuts. The Borden
Soy Processing Company [sic. Borden’s Soy Processing Co.]
used a procedure which involved soaking the beans followed
by a dry roasting process in order to produce a soy nut with a
desirable tender texture. Another product was made by deepfat frying soybeans which had been subjected to a previous
soaking step.”
Note 1. This is the earliest document seen (Dec. 2012)

that uses the term “oil roasted” or the term “oil roasting” to
describe how soybeans are roasted to make soynuts.
Note 2. Bourne is originally from Australia. Address: 1.
Post-doctorate fellow; 2. Asst. Prof.; 3-4. Associate Prof. All:
New York State Agric. Exp. Station, Geneva, New York.
6650. Hackler, L.R. 1968. The development of a high-protein
soy beverage in alleviating malnutrition. In: Proceedings:
Frontiers in Food Research. Geneva, New York: New York
State Agric. Exp. Station. 159 p. See p. 138-42. Held 11-12
June 1968 at New York State Agric. Exp. Station, Cornell
Univ., Geneva, NY. [10 ref]
• Summary: Food industries and universities in the USA are
being encouraged to pursue or intensify their research into
world malnutrition problems. Much of the funding for such
work has come from various foundations and governmental
agencies (Ford and Rockefeller Foundations, UNICEF, and
US AID for example).
The potential value of soybeans in alleviating protein
malnutrition has been well demonstrated by Bean (1967)
who reported that 1 acre of land planted solely to soybeans
will produce enough protein to satisfy a moderately active
man’s requirements for 2,224 days, whereas protein supplied
by 1 acre of land devoted to beef cattle would supply the
same man’s requirements for only 77 days.
Wilkens et al. (1967) have recently reported a new way
to make good-tasting soymilk. Grind unsoaked, dehulled
soybeans with water at temperatures between 80ºC and
100ºC. It is important to maintain the temperature between
80ºC and 100ºC for 10 minutes to completely inactivate the
lipoxidase enzymes that create off off-flavors.
Mattick (1968) recently isolated and identified the ethyl
vinyl ketone as being partially responsible for the raw bean
flavor in soybeans. Address: Assoc. Prof., Food Science and
Technology, New York State Agric. Exp. Station, Cornell
Univ., Geneva, New York.
6651. Kromer, George W. 1968. Soybeans: Seasonal trends
in marketings and use. Fats and Oils Situation (USDA
Economic Research Service) FOS-243. p. 22-28. June.
• Summary: “Each fall, the Economic Research Service
publishes forecasts of the season’s total soybean crushings,
exports, and ending stocks, usually in the November issue of
the Fats and Oils Situation (FOS). Firm reliable estimates of
the new crop and carry-over stocks are available by then. But
there are many uncertainties on the market demand side. As
the marketing year progresses and monthly data on domestic
use and exports, as well as other economic facts, become
available, the initial forecasts are modified and published in
the succeeding issues of the FOS. Important considerations
in the review and revision process include an analysis of the
prospective demand for soybeans during the remainder of the
year, along with historical and seasonal trends in crushing
and exports.
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“The U.S. soybean market encompasses both the fats
and oils economy as well as the feed-livestock economy. The
area of competition extends beyond that of other fats and oils
and high-protein feeds to include synthetic materials from
the petro-chemical industry. Consequently, many divergent
factors enter into demand projections of soybeans for
processing and export.
“In view of the rapid expansion in production and use
of soybeans, it should be clear that no 2 years are identical.
Nevertheless, there are certain seasonal usage patterns that
emerge early in most years that tend to mold the year’s
consumption level. This paper is concerned some of these
seasonal movements.
“Marketings are Heaviest in the Fall: Soybeans usually
move from farms to nearby country elevators and on to
processing plants. But as storage space at these locations is
filled, large quantities are shipped to terminal elevators. The
huge terminal elevators are owned and operated by dealers,
processors, and exporters.
“Movement takes place rather quickly after harvest
(usually mid-September through December), with about
2/3 of the soybean crop moving off farms by January 1.
The rapid harvest and large off-farm storage of soybeans
along with excess soybean processing capacity (crushing
mills have operated at about 80% of estimated capacity in
recent years) have been important factors in shaping buying
practices of the processing industry. Processor purchases are
heaviest during harvest, when soybean prices are seasonally
low. About half of the soybeans crushed during the entire
marketing year are received at mills by January 1. Some
soybeans are bought (through futures contracts) before
harvest by elevators, processors, and exporters but many
do not book that early. Processors generally have facilities
for storing large quantities of soybeans, but rarely enough
to meet their full requirements for the entire year. Part of
the soybeans bought by processors at harvest are stored in
commercial facilities outside of Processing plants.
“Soybeans are processed at a fairly uniform rate
throughout the year, in contrast with the bunching of
purchases at harvest time. The interval between the purchase
of beans and their processing involves risk as prices of both
soybeans and soybean products vary considerably. Futures
markets–a focal point of the industry’s pricing system–
operate for soybeans and for soybean oil and soybean meal.
“Processor Holdings of Soybeans–Peak in November:
While U.S. processors always purchase large quantities of
soybeans at harvest, there are some years in which they
procure a larger proportion of their season’s requirements
at that time than others. The proportion depends upon their
appraisal of seasonal price expectations...”
6652. Smith, Thomas B. 1968. Marketing spreads for
soybean and cottonseed oils used in salad dressing. ERS
(USDA Economic Research Service) No. 376. 28 p. June.

• Summary: “Summary: Salad dressings are an important
market outlet for cottonseed and soybean oils. During 1966,
about 12 percent of the domestic production of soybean oil,
10 percent of the cottonseed oil, and 2 percent of the corn oil
was used in the production of all salad dressings. Soybean oil
was the principal oil used in their manufacture, accounting
for 80.1 percent of the total oil utilized. Cottonseed oil
accounted for 19.0 percent, with corn and other oils
including safflower making up 0.9 percent.
“During a span of 25 years, soybean oil moved from
the status of a minor oil to that of the major oil in the
production of salad dressings. In the early 1940’s, cottonseed
oil was the major oil used but by the early 1950’s the trend
shifted and soybeans have been taking an increasing share
of the dressing oils’ market ever since. Important factors
influencing this shift were (1) price–soybean oil has a
price advantage over the other oils used; and (2) stability
of soybean oil, which makes it desirable for food uses.
This upward trend in the use of soybean oil is expected to
continue during the next few years.
“Cooked salad dressing, one of the largest selling kinds
of dressings, is labeled with any of several brand names, but
no other designation of type such as mayonnaise or french
dressing. Consumption of this salad dressing in 1966 was
2.8 pints per person, equivalent to a fat content of roughly 1
pound of crude vegetable oil per person. Consumption of this
and all other dressings combined during 1966 was 7.4 pints
per person,...” Address: Agricultural Economist, Washington,
DC.
6653. Wilkens, W.F.; Badenhop, A.F. 1968. Lipoxidase
and flavor formation. In: Proceedings: Frontiers in Food
Research. Geneva, New York: New York State Agric. Exp.
Station. 159 p. See p. 108-16. Held 11-12 June 1968 at New
York State Agric. Exp. Station, Cornell Univ., Geneva, NY.
[5 ref]
Address: 1. Asst. Prof.; 2. Post-doctorate Fellow: Both:
Food Science and Technology, New York State Agric. Exp.
Station, Cornel Univ., Geneva, New York.
6654. Soybean Digest. 1968. ASA [American Soybean
Assoc.] expands to Taiwan, Korea, West Germany. July. p.
38.
• Summary: “The American Soybean Association is
expanding its market development activities to Taiwan,
Korea and West Germany.
“ASA has directed the promotion efforts in Japan for
11 years. In July, ASA’s country director, Scott Sawyers,
based in Tokyo, will conduct a preliminary market survey
in bustling Taiwan in answer to a formal request from
the Taiwanese Vegetable Oil Manufacturers Association.
Sawyers flew to Korea June 19 to meet with industry leaders
in Korea and investigate the possibility of participating in a
trade fair in Seoul this fall.
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“In West Germany a pilot program of promoting
identified soybean oil will be tried for the first time in
cooperation with the Soybean Council of America. Soybean
oil is not identified but sold as a blend around the world. The
identified soybean oil will be sold through thousands of retail
outlets of the EDEKA food chain, the largest in Germany.
“The rapidly expanding Taiwanese pig and poultry
industry is creating an increased market for soybean meal.
U.S. soybean sales have passed the 10-million-bushel-peryear mark–all in dollar sales. In addition to meal for feed,
opportunity exists to increase human per capita consumption
of vegetable oil in Taiwan.
“In contrast to the Orient, Western Europe has a
high edible oil consumption–higher than the U.S.–that is
not expected to increase. Soybean oil promotion in West
Germany aims for a larger share of the present market.
Competition is toe-to-toe against other identified vegetable
oils such as sunflowerseed oil from Russia.
“ASA’s entry into Taiwan and Germany is made possible
by funds contributed by market promotion agencies in
Iowa, Louisiana, Mississippi, Missouri and Ohio. A recent
amendment to the contract with Foreign Agricultural Service,
USDA, provides funds for program activities in Taiwan and
extends financing of the Japanese project through June 1971.
“The soy oil promotion is a cooperative effort of the
Soybean Council of America and ASA. Joint financing
comes from FAS, EDEKA, and ASA with administration by
the Council. SBC president Glenn Pogeler notes that West
Germany is currently the No. 2 buyer of U.S. soybeans after
Japan. A successful soy oil promotion could significantly
increase U.S. soybean sales.”
6655. Calvert, F.E. 1968. Re: Your request for fresh sample
of Textured EdiPro (spun protein fiber). Letter to W.J. Wolf,
Acting Head, Meal Products Investigations, USDA ARS
Northern Utilization Research and Development Div., 1815
N. University St., Peoria, Illinois 61604, Aug. 30. 1 p. Typed,
with secretary’s signature on letterhead. [1 ref]
• Summary: In response to Wolf’s letter of Aug. 28, Calvert
is sending a 1-quart sample of fresh Textured EdiPro.
Note 1. This is the earliest English-language document
seen (Oct. 2015) that mentions Textured EdiPro (with
“EdiPro”) spelled as one word. Address: Director, Protein
Research, Protein Div., Ralston Purina Co., Checkerboard
Square, St. Louis, Missouri 63199. Phone: CHestnut 1-3600.
6656. Eley, Cleveland P. 1968. Food uses of soy protein. ERS
(USDA Economic Research Service) No. 388. p. 27-30. Aug.
Also in Marketing and Transportation Situation MTS-170, p.
27-30.
• Summary: Contents: Introduction. Forms of soy protein.
Food uses of soy proteins and reasons for use. Simulated
meat products. Limitations of soy protein for food use. Price
and quantity of soy protein manufactured. Past growth and

market potential.
The author believed that the use of soy proteins was
increasing at the rate of 5-7% a year at that time. Estimated
1967 production and July 1968 prices of various soy proteins
are given: Soy flour and grits (120-126 million lb, 6½-7
cents/pound). Soy concentrates (17-30 million lb, 18 cents/
pound). Soy isolates (20-25 million lb, 35-39 cents/pound).
Enzyme modified soy meal products (small, 70-120 cents/
pound).
Estimated uses of soy flour in 1967 (in million lb).
Domestic use: Baked goods 50, incl. 6 million lb of
enzyme active flour. Meat products 30. Soy beverage
products 10. Dry cereals and baby foods 6. Enzyme active
flours 7. Brewers flakes 3. Pasta and macaroni products
1. Miscellaneous 5-10. Commercial exports 10. U.S.
Government purchases for CSM 100. Address: USDA,
Marketing Economics Div.
6657. Lo, W.Y-Y.; Steinkraus, K.H.; Hand, D.B. 1968.
Concentration of soymilk. Food Technology 22(8):96-98.
Aug. [10 ref]
• Summary: Effects of sodium sulfite and sucrose on
viscosity and dispersibility of protein in soymilk are
reported. Address: New York State Agric. Exp. Station, Dep.
of Food Science and Technology, Cornell Univ., Geneva, NY
14456.
6658. Wax, L.M.; Pendleton, J.W. 1968. Influence of
2,3,5-triiodobenzoic acid (TIBA) on soybeans planted in
different cultural systems. Agronomy Journal 60(4):425-27.
July/Aug. [10 ref]
Address: 1. Agronomist, Crops Research Div., Agricultural
Research Service, USDA; 2. Prof. of Agronomy, Univ. of
Illinois, Illinois Agric. Exp. Station, Urbana, IL 61801.
6659. Foreign Agriculture (USDA Foreign Agricultural
Service). 1968. Soybeans to Asia. Sept. 16. p. 12.
• Summary: “Two Asian buyers of American soybeans have
emerged in recent years–the Republic of China (Taiwan) and
South Korea–both of which import beans to supplement local
supplies.
“Taiwan’s purchases of U.S. soybeans doubled to
312,000 metric tons after its 1967 import liberalization. In
1968 this import figure could reach 320,000. Most of the
increase in soybean imports would be for consumer products,
but purchase of soybean meal for feed are likely to show
some increases as well. The country is on a campaign to
double the output of its swine industry in the next 2 or 3
years.
“South Korea, although not now a large buyer of U.S.
soybeans (21,000 tons in 1967), also shows some indications
of future growth. The South Korean Government has moved
away from efforts for self-sufficiency and has become more
dependent on imports. The country could be in the market
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for some 70,000 tons of soybeans this year depending on
weather conditions and its continued ability to improve its
foreign exchange situation.”
6660. Sawyers, Scott. 1968. Japan–Best U.S. Soybean
market and still growing. Foreign Agriculture (USDA
Foreign Agricultural Service). Sept. 16. p. 12.
• Summary: From a speech given at the American Soybean
Association’s (ASA) 48th annual meeting in August.
6661. Dimler, R.J. 1968. Progress–In food use of soybeans.
Oil Mill Gazetteer 73(3):8-14. Sept.
• Summary: This paper was “Presented at Convention
of the Tri-State Oil Mill Superintendents Association in
Mississippi, June 9-11, 1968.” Contents: Feeding hungry
people. Soybean oil. Flavor stability of soybean oil. Soybean
meal and protein. Full-fat soy flour (village process).
Formulated food products. Conclusion.
“The incorporation of soy flour, either defatted or fullfat, in formulated food supplements was initiated in 1966
as part of the Food for Freedom program... The product
purchased in largest amount by the government is... Blended
Food Product, Formula No. 2, and is commonly referred to
as CSM.”
“Purchases of CSM by the Department of Agriculture
were started in late 1966. To date more than 500 million
pounds have been distributed by AID... under the Food for
Freedom program.” CSM costs very little to make. In May
1968 the cost was just under 7½ cents/pound, packaged in
50-pound multi-wall [multiwall] bags, and delivered at Great
Lakes ports.
“Other cereal-based formulated foods containing soy
flour have been used or are under consideration for the Food
for Freedom program. The first to be purchased in limited
quantities was Blended Food Product, Formula No. 1, known
as Ceplapro. It is a kernel-like product containing corn
meal, wheat flour, soy flour, nonfat dry milk, minerals, and
vitamins. It was developed by the American Corn Millers’
Export Institute. While it was well suited for adult feeding, a
flaked or powdered product seemed more suitable for childfeeding programs.”
Pie charts show: (1) Disposition of U.S. soybean oil
(1966-67, Preliminary): Shortening 29%, margarine 22%,
cooking and salad oil (22%), exports (19%), nonfood use
(8%). Total: 5.8 billion lb.
(2) Disposition of U.S. soybean meal (1967-68,
Forecast): Domestic feed use (77%), exports (20%), nonfeed
use (3%). Total: 14.3 million tons. Address: Director,
Northern Regional Research Lab., N. Utilization R&D Div.,
ARS, USDA, Peoria, Illinois.
6662. ERS (USDA Economic Research Service). 1968. U.S.
edible fats and oils refining capacity, 1967. No. 391. Sept. *

6663. Krogh, Kenneth K. 1968. Promoting world markets for
soybeans: challenge and opportunity. Soybean Digest. Sept.
p. 76-79, 83.
• Summary: Contents: Introduction. The areas differ. Import
restrictions. ASA leadership. Swine revolution. Soybean oil
in Spain. Soybean alone. Hard work needed.
This long article begins: “The present day soybean
situation is one of such bewildering complexity that I will do
well, perhaps, to explain where I fit into the general scheme
of things here at this convention.
“First off, even though I helped to grow a lot of
soybeans back on the farm, I’m not a soybean specialist.
Fortunately, most of the technicalities relating to the soybean
situation have been covered earlier in the program, and the
way now is clear for me to go into a somewhat more general
field in which I do have a greater amount of experience–the
field of overseas promotion. The challenge that exists and the
opportunities that prevail in the field of promoting expanded
world markets for soybeans are among the most important of
all the factors facing the soybean industry.
“I think it is fair to say that the import of the discussions
so far on this program has been such as to support and
substantiate one special point of view that can be taken with
respect to overseas promotion: the question is not whether
soybeans and soybean products should be promoted in world
markets, but how they should be promoted and to what
extent they should be promoted.
“With 2 out of every 5 acres of U.S. soybeans now going
into export markets in one form or another,...
“With an alltime record supply of beans now in prospect
here at home,...
“And with competing oilseeds from foreign producing
areas moving into world markets as never before, we have no
realistic alternative but to work harder than ever at the job of
promoting overseas markets. We need to do this not only to
take advantage of the opportunities that exist for expanding
our overseas markets still further. We need to do it to save
the markets we now have from serious inroads by foreign
competitors.
“In the modern and increasingly competitive world in
which we live, we have to run hard even to stand still.
“The Areas Differ: Looking at the overseas market
situation from a promotional point of view, we find that each
market area differs in its characteristics and promotional
challenge.
“In Western Europe, per capita consumption of fats and
oils is already at a relatively high level and we cannot expect
much if any per capita increase as such. The challenge in
that area is to influence buyers, users and consumers to shift
away from other products to soybean products. This will be
difficult.
“In Japan, as Chet Randolph and Scott Sawyers will tell
you, the challenge is to lead per capita consumption of oil
to higher levels by persuading consumers that it is in their
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interest nutritionally to use more than they are now using.
“In countries where income levels are so low that most
consumers, despite their needs, cannot possibly buy more
food–and where soybean oil is coming in primarily under
concessional sales arrangements–the challenge is essentially
one of providing more thorough technical assistance to
handling and processing industries. Such industries need
help in improving their products and their efficiency of
production. When economic circumstances permit additional
imports, such industries will then possess a sound basic
use of soybean products that can readily be expanded. In
countries where economies have been strengthened to the
point that consumers are able to exercise some options
regarding what they buy and where further economic growth
and further improvement in incomes are in sight, significant
opportunities for effective promotion of both soy oil and
meal are likely to exist. In a number of such countries, infant
poultry and livestock industries challenge us to promote
soybean meal as a basic ingredient in local feedstuffs.
“Import Restrictions: In some areas, of course, the
major problems have to do with restrictions on imports,
prohibitive tariffs, food and feed laws, industry commitments
and preferences and the like. Such difficulties often require
resolution before promotional activities of any kind can be
effective. But whatever the challenge, we in the Foreign
Agricultural Service want you to know that we are prepared
to work with you in all appropriate ways to try to overcome
the problems involved and to push on toward the prime
objective of expanding overseas markets for soybeans and
their products...”
A portrait photo shows Kenneth K. Krogh. Address:
Asst. Administrator, FAS, USDA, Washington, DC.
6664. Murakami, Hideya; Sagawa, H.; Takase, S. 1968.
Non-productivity of aflatoxin by Japanese industrial strains
of Aspergillus. III. Common characteristics of the aflatoxinproducing strains. J. of General and Applied Microbiology
(Tokyo) 14(3):251-62. Sept. [13 ref. Eng]
• Summary: The following mycological characteristics were
found to be most common in aflatoxin-producing strains of
Aspergillus: (1) Color of conidial heads is green even in old
cultures; (2) The reverse side of the colony is wrinkled and
colored; (3) The following are present–sclerotia, globose to
subglobose vesicles, biserate stigmata, and conidiophores
with roughened walls; (4) High productivity of pigment, total
acid, and kojic acid; (5) Low ability to brown rice koji or to
produce deferriferrichromes.
Sixteen mold strains were selected from 160 industrial
strains as mycologically similar to the so-called aflatoxin
strains. Their aflatoxin productivity together with the
productivity of 13 aflatoxin strains was investigated using the
same methods described in parts I and II. It was found that
all of the industrial strains and four of the 13 aflatoxin strains
did NOT produce aflatoxin.

Most of the aflatoxin strains used in these experiments
were sent from the Northern Utilization Research and
Development Division, Peoria, Illinois, USA; most had
been proved to produce aflatoxin by the duckling assay.
“Rice kojis were made using 10 g of polished rice in 100
ml flasks.” On p. 255, two photos show the oval-shaped
vesicles of aflatoxin strains, and an illustration shows
chromatographic patterns of 29 aflatoxin-producing strains.
Table 3 (p. 260) lists the morphological characteristics of
16 industrial aflatoxin strains, including details on the color
of the old slant culture, vesicles, conidia, and colony. Table
4 (p. 261) lists physiological characteristics of 16 industrial
aflatoxin strains, including details on the pigments, total
acid, kojic acid, rice-koji (browning, and DF-value), relative
intensity of fluorescence (blue, or green), and pattern of
TLC (thin-layer chromatograms). Address: Research Inst. of
Brewing, Tokyo.
6665. Pogeler, Glenn H. 1968. Report from the Soybean
Council. Soybean Digest. Sept. p. 64, 66-67.
• Summary: The year 1968 was a difficult one–a year of
change. “Right now it seems as though the heavy artillery
of our competitors is zeroed in on the soybean industry.”
“Presently the major emphasis of the Council is placed on
increased utilization of soybean oil” [which is in surplus].
The council has supplied technical experts on feed and oil to
European and Asian countries. “A number of supervisory and
sales trips were made by our staff in Arlington” [Virginia].
The biggest competitor to soybean oil is sunflower oil. An
increasing number of the Councils activities are “carried out
through third party cooperative agreements with overseas
organizations. The German Oil Millers Association, the
German Mixed Feed Association, Assalzoo and Assoliosemi
in Italy, the Oil Technologists Association of India, and
the Pakistani Vanaspati Manufacturers Association are
organizations that cooperate with us in joint activities.”
Last year the Council “closed offices in Casablanca,
Morocco; Cairo, Egypt; Bogota, Colombia; Rome, Italy, and
our Spanish country office. Soybean Council offices in New
Delhi, India; Karachi, Pakistan; and Ankara, Turkey have
been converted from the utilization of funds provided by the
Foreign Agricultural Service for the administration of these
offices to dollars which are supplied from our U.S. budget.
We will maintain our joint contract with FAS...” A portrait
photo shows Glenn Pogeler. Address: President, Soybean
Council of America, Inc.
6666. Soybean Digest. 1968. Honorary life members
[American Soybean Assoc.]: Walter W. Sikes, John Sawyer,
Herbert W. Johnson. Sept. p. 22.
• Summary: Sikes spent over 30 years with the USDA.
Sawyer is from London, Ohio. Johnson worked as a soybean
breeder with the USDA in North Carolina and at Beltsville,
Maryland. Photos show Sikes, Sawyer, and Johnson.
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Address: 1. USDA FAS; 2. Ohio; 3. USDA Breeder, Head,
Dep. of Agronomy, Univ. of Minnesota.
6667. Wang, Hwa L.; Ruttle, Doris I.; Hesseltine, C.W.
1968. Protein quality of wheat and soybeans after Rhizopus
oligosporus fermentation. J. of Nutrition 96(1):109-14. Sept.
[17 ref]
• Summary: The growth of rats fed fermented wheat
improved significantly over those fed unfermented
wheat. The Protein Efficiency Ratio (PER) of wheat and
wheat/soybean mixtures was significantly increased by
fermentation with Rhizopus oligosporus NRRL 2710,
although that of soybeans alone was unchanged. These
improvements were partly attributed to the increase in
availability of lysine in wheat by fermentation. A mixture
of equal parts wheat and proteins gave a good pattern of
amino acids. The fermentation process raised the PER of
the mixture so that it was comparable to casein. Address:
Northern Regional Research Lab., Peoria, Illinois.
6668. Schnittker, John A. 1968. The supply-demand
imbalance of soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). Oct. 14. p. 4-5.
• Summary: Discusses the world abundance of soybeans
and the opportunities and responsibilities which fall on
producing countries. Trade in oilseeds was freed somewhat
in the Dillon Round of negotiations back in the early 1960’s.
The trade door was opened wider in the Kennedy Round
of discussions which ended in 1967, when the United
Kingdom agreed to completely eliminate the import duty on
soybeans and Japan, our major market, agreed to a 50% cut
in the import duty on soybeans. Address: Undersecretary of
Agriculture.
6669. Amick, R.J.; Allison, J.R. 1968. Production practices
used and costs incurred in producing soybeans in the Georgia
Coastal Plain. Georgia Agricultural Experiment Station,
Research Bulletin No. 46. 24 p. Oct.
• Summary: Summary (p. 23-24): “Due to aroused interest in
soybean production in Georgia during the past few years, an
economic study of soybean production was initiated in 1966.
Data for analysis were obtained from 110 soybean producers
in the Coastal Plain area of Georgia. These growers produced
both first- and second-crop soybeans.
“Usual practices for producing first-crop soybeans were
broadcast fertilizer, disc, plow, disc, plant, cultivate, spray
and combine. Usual practices for producing second-crop
soybeans were burn stubble, broadcast fertilizer, disc two
times (no plowing), plant, cultivate, spray, and combine.
“The average cost of producing soybeans was $37.62
and $31.77 per acre for first- and second-crop soybeans,
respectively, excluding land charges and marketing costs.
These costs are $1.30 and $1.24, respectively, per bushel
of soybeans. The largest cost component was for materials

which included seed, seed treatment, fertilizer, lime (for firstcrop soybeans), and insecticides. The next largest item was
power and machinery costs.
“The biggest advantage or difference in costs of secondcrop soybeans over first-crop soybeans would be in size of
the land charge, which would approximate $16.40 per acre
or $0.57 per bushel (yield of 29 bushels per acre). The land
charge for second-crop beans would either be one-half of this
figure ($0.29 per bushel) or zero.
“One of the variations in costs among producers of
either first-or second-crop soybeans was in power and
machinery. This variation was due to the differences in size
of power and machinery items used. Two combinations of
equipment designated as medium and large were budgeted
for first- and second-crop soybeans. Cost of producing
soybeans, less land charges, using medium equipment was
$39.26 per acre as compared to $36.00 per acre for growers
using large-size equipment. The cost of producing secondcrop soybeans, less land charges, was $33.95 and $31.03
for growers using medium- and large-size equipment,
respectively. These are cost differentials favoring operations
large enough to economically utilize large equipment, but
there were larger variations in costs realized by growers in
the sample using the same equipment sizes.” Address: Dep.
of Agricultural Economics, Georgia Station, Experiment,
Georgia 30212.
6670. Brim, C.A.; Schutz, W.M.; Collins, F.I. 1968. Maternal
effect on fatty acid composition and oil content of soybeans,
Glycine max (L.) Merrill. Crop Science 8(5):517-18. Sept/
Oct. [7 ref]
• Summary: “Techniques for rapid analysis of fatty acid
composition and oil content of seeds are now available.
Furthermore, these techniques do not destroy the seeds.
For example, oil content of single seeds can be obtained by
nuclear magnetic resonance spectroscopy without reducing
viability.” The composition can also be determined by gasliquid chromatography.
“It was found that oil content and the fatty acids (oleic,
linoleic, and linolenic) of the oil are determined primarily by
the genotype of the maternal parent. The pollen parent had
little influence on oleic and linoleic acids of seed oil, but in
certain crosses the genotype of the male parent influenced
the linolenic acid fraction...”
Note: This is “Publication No. 511 of the U.S. Regional
Soybean Laboratory.” Address: North Carolina and Urbana,
Illinois.
6671. Fehr, W.R.; Weber, C.R. 1968. Mass selection by
seed size and specific gravity in soybean populations. Crop
Science 8(5):551-54. Sept/Oct. [8 ref]
• Summary: Percent protein is inversely related to seed
yield. Address: Iowa Agricultural and Home Economics
Experiment Station, Ames, IA 50010.
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6672. Doellinger, Harold. 1968. How seed varieties could be
patented. Seed World 103(7):4, 6, 8-9, 18. Nov. 8.
• Summary: On 23 May 1930 President Herbert Hoover
signed the Townsend-Purnell Plant Patent Act (46 Stat.
376). For the first time in American history the discoverer or
originator of certain plants could seek legal patent protection
for his work. In 1931, Plant Patent No. 1 was granted to the
discoverer of a climbing rose variety. As of today, more than
2,700 plant patents have been granted by the U.S. Patent
Office.
On 23 Sept. 1954 President Dwight Eisenhower signed
the only amendment (68 Stat. 1190) to the Plant Patent Act;
it provided for the patenting for certain newly found plants
(mutants, hybrids, etc.) which had been excluded from patent
protection in the past.
“The first seed company for the production of
commercial hybrid corn was organized in 1926, and was
followed by the formation of several more companies in
about 1932. In 1933 only 0.3 per cent of all corn planted in
this country was of a hybrid variety, whereas in excess of
95 per cent of the corn planted in 1960 was of an improved
hybrid variety (G.F. Sprague. 1961 Year Book of Agriculture,
USDA).”
In March 1966 the Agricultural Science Newsletter (Vol.
2, No. 2) reported that the total expenditures for agricultural
research by the private sector of the economy appear to be
approximately $400 million, which is roughly equal to the
total appropriations for research in the USDA combined with
the state agricultural experiment stations. A photo shows
Harold Doellinger. Address: O.M. Scott & Sons.
6673. Agricultural Research (USDA). 1968. From P.L. 480
research... Better sufu. 17(6):6. Nov.
• Summary: “N.S. Wai of the Academy of Science, Taiwan,
found that the key to making sufu without a beany flavor is
to ferment with a pure culture of the fungus Actinomucor
elegans. Using the production methods tested and modified
by Wai, ARS [USDA’s Agricultural Research Service]
microbiologist C.W. Hesseltine says acceptable Western
flavors can easily be incorporated into the soy cheese during
the last manufacturing step, the brining process, by adding
essences such as garlic, wine, or pepper.”
Photos show: Skewered, molded tofu cubes. A finished
cube of sufu sliced in half.
6674. Bird, Kermit. 1968. Foods of the future: Part I. Using
conventional materials. Food Product Development 2(5):32,
34, 36, 44, 82. Oct/Nov. [6 ref]
• Summary: In Rio de Janeiro, Brazil, the Coca Cola Co. has
been test marketing a beverage named Saci, bottled like a
soft drink. A chocolate-flavored energy drink containing 3%
protein; the protein comes from local Brazilian soybeans.
The drink is promoted (see ad) as “Powerful” with “delicious

energy.” Photos show: (1) A bottle of Saci; (2) A graphic ad
for the drink.
Synthetic milk, which is now on sale in Southern
California, contains vegetable oil, whey, and non-dairy
ingredients. It’s price is lower than that of cow’s milk.
In Hong Kong, Vitasoy, “a soybean milk with a good
amino acid balance, has been on the market for many
years.” It is sold in bottles at a low price, which enables to
compete with soft drinks. “Its main attraction seems to be
its nutritional value. Since many soybean products have
a ‘beany’ taste and cause intestinal gas in humans, it is
doubtful whether this healthful, nutritious food drink will
become a best-seller in the U.S. market until these problems
are overcome.”
If such drinks expand in foreign markets, they may
provide an additional outlet for soybeans grown in the USA.
“Protein foods from plants are a current reality and
a distinct future development opportunity. Many of our
synthetic meat analogs of the future of the future will use
proteins from soybeans, peanuts, sunflower, and perhaps
cowpeas.
In Latin America, Incaparina was developed as a
low-cost, nutritious, grain-based food. After 6 years of
commercial development, annual sales are estimated to be
4.5 million pounds. Recently, makers of Incaparina have
agreed to enrich the product with lysine, which will raise its
protein quality to equal that of casein.
Corn [maize] could be an excellent protein source except
that it lacks adequate amount of lysine and tryptophan–two
of the eight essential amino acids the body cannot make for
itself. But at Purdue University (Indiana), scientists have
discovered “Opaque-2 and Floury-2,” two “cereal grain germ
plasms” that “upgrade the upgrade the protein quality of
cereal grains to equal” that of milk and meat proteins.
Also discusses: Fish protein concentrate (FPC), fresh
water fish farming (with giant carp and catfish), marine
fish and shell-fish ranching, raising oysters in the ocean in
Japan, ranching of wild animals (such as eland, wildebeest,
and zebra in Africa–”instead of hunting them to extinction
and replacing them with poorly adapted temperate zone
species”). Address: Marketing Economics Div., Economic
Research Service, USDA, Washington, DC.
6675. Conway, H.F.; Lancaster, E.B.; Bookwalter, G.N.
1968. How extrusion cooking varies product properties.
Food Engineering 40(11):102-09. Nov.
• Summary: Discusses CSM, the corn, soya, and dry-milk
formulation made for distribution by the U.S. government.
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
6676. Witham, W.C. 1968. Advisory committee member
confers. Notes from the Director of the Northern Division
No. 921. p. 1. Dec. 13.
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• Summary: On December 10-11, Dr. Edwin W. Meyer,
Manager of Protein Research, Central Soya Co. visited
and discussed NU’s [Northern Utilization’s] progress
during the past year with many researchers. In Oilseeds,
he “characterized the present status of soy products as that
of a ‘consolidating’ action. Many new soy products have
been developed: textured vegetable protein, food fiber, and
improved functional isolates and concentrates. Current
industrial activity is directed primarily toward expanding soy
products in the market place.
“Dr. Meyer stated that flavor is of paramount concern
and that a basic understanding of the physical chemistry
of protein structure as related to functionality in food
systems is essential in developing the next generation of
products. He predicts that dairy-type products, with soy
protein formulations, can well be the next major use. Flavor
and some aspects of functionality and nutritive value are
obstacles. So-called “tasteless” sodium caseinate, prepared
from imported caseins (approximately 30-40 million pounds,
edible grade) have a flavor threshold of 1% in many dairytype products.
“Central Soya continues to operate the plant at Gibson
City, Illinois, for protein 70 concentrate (Promosoy). This
company also markets a concentrate, Promocalf, as a milk
replacement concentrate for calves. Extruded full-fat soy
flour was discussed as a lower-cost alternative product for
this application.”
“The soybean industry needs a greater profit margin
in its operations–lower cash prices for soybeans or higher
prices for its products. Competition from Russian sunflower
oil has depressed oil prices. Meal surpluses are coming and
the industry needs to prepare for them.
“Dr. Meyer feels that a desirable project would be to
study conditioning, dry milling, and factionating of soy flour
to produce concentrates containing at least 70% protein. A
concentrate of 80% or more protein costing 20-25 cents per
pound would be even more attractive
“In Cereal products, he conferred with Mr. Rist and Dr.
Mehltretter on paper sizing and coatings.”
Note: This is the earliest English-language document
seen (Dec. 2004) that uses the term “protein 70” to refer to
a soy protein concentrate. Address: Acting Director [Peoria,
Illinois].
6677. Chicago Daily Defender. 1968. Consumer tips. Dec.
14. p. 26.
• Summary: “Sufu is a Chinese soybean cheese. The ‘snafu,’
or problem was developing a fool-proof method of making
good sufu without undesirable off flavors.” Professor
Nganshou S. Wai of Taiwan did just that, working under a
grant from the USDA.
6678. SoyaScan Notes. 1968. Chronology of soybeans,
soyfoods and natural foods in the United States 1968

(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: 1968, March. Saci, a liquid soymilk in chocolate
and caramel flavors, launched by Coca-Cola Industrias Ltda.
in Brazil. Indicates growing interest in commercial soy
beverages in Third World countries.
1968, April. First Workshop on Soybean held in New
Delhi by the Indian Council of Agricultural Research.
1968, April. Aerobics by Dr. Kenneth Cooper published.
The book soon becomes a major force in America’s new
wave of interest in health, fitness, and jogging.
1968, May. Conference on Protein Rich Food Products
from Oilseeds held by the USDA in New Orleans, Louisiana.
Oilseed proteins are increasingly seen as the answer to the
“protein crisis.”
1968, May. Ten Talents self-published by Frank and
Rosalie Hurd of Chisolm, Minnesota. An early vegan
cookbook (using no meat, eggs, or dairy products) with
many innovative soy recipes.
1968. International Action to Avert the Impending
Protein Crisis, a United Nations publication, recommends
soybeans as the single most promising protein source to
close the “protein gap.”
1968, Aug. Erewhon starts importing foods from Japan,
initially from Muso Shokuhin, then later by correspondence
with Mr. Akiyoshi Kazama, who worked for an import/
export company named Mitoku, which sold no food at that
time. The initial orders include red miso (made by one
of George Ohsawa’s cronies) and natural shoyu made by
Marushima. These soon become high-volume items.
1968. Plant Foods for Human Nutrition, a scientific
journal, starts publication from the Vegetarian Nutritional
Research Centre, Watford, Herts, England. Runs many
articles on soy nutrition and on vegan diets.
6679. Bookwalter, G.N.; Moser, H.A.; Pfeifer, V.F.; Griffin,
E.L., Jr. 1968. Storage stability of blended food products,
Formula No. 2: A corn-soy-milk food supplement. Food
Technology 22(12):1581-84. Dec. Summarized in Nutrition
Reviews (1969) 27(5):156-58. [14 ref]
• Summary: At about 10% moisture, samples maintained
adequate stability for 365 days at 77ºF; for 6 months at
100ºF; and for 8 weeks at 120ºF. At 13½% moisture CSM
was less stable at each temperature. Address: Northern
Regional Research Lab., Peoria, Illinois 61604.
6680. Davison, V.L. 1968. Research in soybean utilization:
New and improved products and uses are being made
available to keep soybeans from saturating the market.
Soybean Digest. Dec. p. 8-9.
• Summary: Discusses: New protein supplement (CSM)
and full-fat soy flour. Village process for making full-fat
soy flour. Nylon-9 made from soybean oil, has the greatest
promise in the fields of coatings and gears. Photos show:
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(1) A thin monofilament of nylon soy fiber supporting a 3/4
pound bag of soybeans. (2) V.L. Davison with a tool he coinvented–adapted from a soldering gun–used in research on
microscopic amounts of soy oil products. Address: Northern
Regional Research Lab., Peoria, Illinois.
6681. Griffin, Edward L., Jr.; Mayberry, Dean H. 1968.
Self-help soy mill–New weapon against hunger. Yearbook of
Agriculture (USDA). p. 256-58.
• Summary: This mill for making soybean flour was
developed by Gus C. Mustakas and William J. Albrecht,
Agricultural Research Service engineers, at the Northern
Utilization Research and Development Division, Peoria,
Illinois. A photo shows the mill; Albrecht explains to
international soybean conference delegates how the hulls
are separated–by a winnower–from the rest of the bean
in the self-help mill. Address: 1. Chief, Engineering and
Development Lab., Northern Utilization Research and
Development Div.; 2. Journalist, Information Div. Both:
Agricultural Research Service, Peoria, Illinois.
6682. Houck, James P.; Mann, Jitendar S. 1968. An analysis
of domestic and foreign demand for U.S. soybeans and
soybean products. Minnesota Agricultural Experiment
Station, Technical Bulletin No. 256. 59 p. [50 ref]
• Summary: “Soybeans rose from obscurity in the 1930’s to
third place among U.S. cash crops in 1966. Only cotton and
corn now return more cash income to the nation’s farmers,
even when government payments are included... About 40
cents of each soybean dollar now earned by farmers comes
from the export of beans, meal, and oil, contrasted with 6
cents shortly after the war.”
6683. Hymowitz, T.; Collins, F.I.; Gibbons, S.J. 1968.
Evaluation of the modified dye binding and Kjeldahl
methods of determining soybean protein (Abstract).
Agronomy Abstracts. p. 11.
• Summary: “A modified dye binding method of protein
estimation was developed for the soybean. A highly
significant and positive correlation of 0.98 was obtained
when compared to the protein determination by the Kjeldahl
method using 6.25 as the nitrogen to protein factor. A
standard curve was established which is Linear from 27 to
51.7 protein with a standard deviation of 0.9. By keeping
the ratio of dye volume to sample weight constant, a linear
relationship for soluble protein was established down to a
minimum of 20 mg sample size. The empirical relationship
between the Kjeldahl protein content of the soybean and
the modified dye binding method depends on particle size,
shaking time, ratio of dye volume to sample weight and the
amount of non-protein nitrogen in the sample.” Address:
Univ. of Illinois and USDA, Regional Soybean Lab., Urbana.
6684. U.S. Department of Agriculture. 1968. Farmer for

the world (Color motion picture). Washington, DC. 28½
minutes. Reviewed in Soybean Digest, June 1976, p. 36. *
• Summary: This film depicts the American farmer’s link
to the rest of the world, showing U.S. soybeans, wheat,
and feed grains on the move from American farmlands to
the freighters for their voyages to the docks of Hamburg
(West Germany), Tarragona (Spain), Bombay (India), and
Yokohama (Japan). And from these destinations, the products
are traced to soybean crushing and feed mixing plants,
modern hog and poultry farms, flour mills and bakeries, and
eventually to supermarkets where consumers are buying the
resultant soy oil and soy products, bread, noodles, pork, and
chicken.
6685. Worthington Foods, Inc. 1968? Tomorrow’s Foods
Today. Worthington, Ohio. 19 p. Undated. 28 cm. [3 ref]
• Summary: Contents: Message from management.
Tomorrow’s Foods Today (the company slogan). Research
and development department, W.E. Hartman, director.
Production department, Sam Brown, manager. Sales
department, W. Kenneth Case, manager. The Worthington
line. Engineering department, B.J. Knecht, chief engineer,
B.L. Knecht, assistant engineer. Data processing department,
John Dalton, manager. Credit and traffic, Al Foster, manager.
Advertising department, Michael A. Jones, manager, James
Converse, art director. Purchasing and office management,
Luther Lyle, manager. Personnel department, Kenneth
Innocent, manager. Accounting department, Richard Waters,
manager. The future. The wonderful Choplet. Board of
directors: James L. Hagle (chairman), Warren E. Hartman,
Allan R. Buller, George T. Harding, III, M.D., Warren G.
Harding, M.D., George E. McKay, Harrison Evans, M.D.
A color photo shows each of the products in the
Worthington line. All are canned, except those followed
by an asterisk: Cutlets, Fry Sticks, Vegetable Skallops,
Sandwich Spread, Chili, Vegetarian Luncheon Slices*, Kaffir
Tea, Soyameat, Vegetarian Dinner: Salisbury Steak Style*,
Soyameat: Diced Chicken Style, Choplets, Vegetarian Pie:
Chicken Style*, Vegetarian Dinner: Chicken Style*, Holiday
Roast*, Prosage: Breakfast Treat*, Vegetarian Luncheon
Slices: Smoked Beef Style*, Vegetable Steaks, Numete,
Vegetarian Luncheon Slices: Use Like Corned Beef*,
Soyameat: Diced Beef Style, Breading Meal: Fry and Loaf
Mix, Vegetarian Dinner: Ham Style*, Soyameat: Beef Style
Slices with Gravy, Soyameat: Sliced Chicken Style, Meat
Loaf Mix*, Veja-Links, Soyamel: All Purpose, Saucettes,
Infa-Soy, Soyamel: Banana Beverage, Fortified Soyamel:
A Powdered Soy Milk. The section titled “The future” is
prophetic. “Since 1962 Worthington Foods has been growing
in sales by nearly 20 percent a year. This is significant but
modest in comparison to what is coming. For in out opinion
the growth of the vegetable protein industry very shortly will
be astronomical. The reasons are fairly simple.
“First, these new foods not only taste good. They are
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nutritionally sound.
“Second, vegetable protein foods offer significant
economies over traditional meats. When grazed, an acre of
land offers approximately 43 pounds of protein. Plant that
same acre to soybeans and the yield is about 450 pounds of
protein. The economic advantages of vegetable proteins are
widening rapidly today. They will continue to widen.
“Third, vegetable protein foods are more convenient,
and convenience foods will soon dominate the food
business. No long hours of marinating, basting, of baking
are necessary with these new foods. No skin to peel or bones
or fat to cut out. With vegetable protein foods, taste and
tenderness are controlled. The housewife or chef need only
heat and serve.
“A forth reason why the growth of this industry is going
to be enormous shortly is because of the protein shortage
in the world. The U.S. Department of Agriculture recently
pointed out that even in the United States, ‘Future protein
needs must be met by chemically nurtured and protected
plant materials. They certainly cannot be met by animal
protein.’”
Note 1. This brochure contains an original illustration
of each of the men mentioned above. Note 2. All three dated
footnotes at the end of this brochure are from the year 1967,
and the latest is Dec. 1967. Address: Worthington, Ohio.
6686. Jan. 21–Clifford M. Hardin (R), Nebraska, becomes
U.S. Secretary of Agriculture under President Richard Nixon
(1966-1974) (Important event). 1969.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
6687. Courier (Champaign-Urbana, Illinois). 1969. Six
soybean growers win certificates. Jan. 28.
• Summary: A five-acre soybean yield contest is sponsored
by the Illinois Crop Improvement Association and the Illinois
Cooperative Extension Service. Six Champaign county
soybean producers received certificates of merit Monday for
producing yields of more than 50 bu/acre. The top yield was
57.80 bu/acre by Oney Hughes of Tolono.
6688. Lee, Elinor. 1969. Elinor Lee’s notebook: Sufu on rye?
Washington Post, Times Herald. Jan. 30. p. D1.
• Summary: “If someone should ask you about Sufu don’t
be caught short. Tell them Sufu comes from Tofu, and the
Chinese have known about it for centuries.” And you can
tell them that Sufu may soon be available in flavors such as
garlic, wine, or vinegar.
“Sufu [fermented tofu] is a soybean cheese made from
Tofu, a soybean curd.” The Chinese have been making it for
centuries. Recently a Taiwanese scientist has found a way
to make Sufu without a beany flavor. And a USDA scientist
says Western flavors can be added.

6689. Dimler, R.J. 1969. Soybeans–Love and marriage.
Notes from the Director of the Northern Division No. 930. p.
2. Feb. 28.
• Summary: “Flavor and functionality are like that in
soybeans. For more universal acceptance of soy protein,
better flavor and functionality must be achieved, Ed Meyer
and Andre Sipos of Central Soya told Dr. Cowan (OC
[Oilseed Crops]) in Chicago on Feb. 26 during a requested
consultation. Functionality includes such properties as
emulsification, moisture-binding, fat absorption, and
retention of texture or absorption of juices. Present state of
the art indicates that many products will permit the use of
soy proteins based on flavor alone. For example, as much
as 6-9% of toasted, defatted soy flour can be incorporated
in white bread, and even higher percentages in cracked
wheat bread without appreciable effects on odor and flavor
response, but in dairy-type products many soy proteins affect
flavor.
“The flavor of soy protein concentrates is not a problem
at present in sausages, frankfurters, meat patties, and other
processed meats. However, objectionable flavors were noted
when concentrates were evaluated for use in a new product
being developed by a cereal manufacturer. This problem
brought Drs. Louis Sair (ex-NU) and Don Quass of Griffith
Laboratories, Inc., of Chicago to confer with Drs. Wolf and
Rackis (OC) on Feb. 19. Griffith is the largest manufacturer
of soy protein concentrate (70% protein) prepared by an
isoelectric wash (pH 4.4) of dehulled, defatted soybean
flakes. Dr. Sair was interested in our hexane-absolute alcohol
azeotropic solvent extraction to remove flavor components.
“This solvent system for removal of phospholipids,
described in 1960 by K. Nielsen, the Danish Soyacake
Factory Ltd., in Copenhagen, also reduces the flavor of raw
defatted meal. Dr. Sair will try the azeotropic solvent on
100 pounds of meal which will be converted into protein
concentrate for evaluation by the cereal customer. The
azeotropic will be concentrated and sent to us for our studies
on flavor constituents of soybean meal.” Address: Director.
6690. Bernard, R.L.; Lawrence, Ruth E. comps. 1969.
The Uniform Soybean Tests, northern states, 1968. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 236. Feb. 170 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1968%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel (43
names and addresses). Uniform Test participants.
Introduction. Methods. Uniform test locations. Uniform
test 00. Preliminary test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
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Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of parent
strains. Growing conditions. Weather maps.
A map, facing the table of contents, shows the locations
of the Uniform Soybean Tests, Northern States, 1968.
New varieties released: Corsoy (July 1967). Verde
(1967). Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
6691. Cowan, J.C. 1969. Re: Memorandum–Visit to Central
Soya Co. Memorandum to R.J. Dimler, Director of Northern
Utilization Research and Development Division, Peoria,
Illinois, Feb. 27. 1 p. Typed, without signature on letterhead.
• Summary: In conference with Dr. Ed Meyer and Mr.
Andre Sipos, Cowan confirmed their belief that flavor and
functionality are still the major problems with soybean
protein products. One must solve both problems at once to
develop a product that is widely acceptable. Address: Chief,
Oilseed Crops Lab. [Peoria, Illinois].
6692. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1969. The Uniform Soybean Tests: Southern States, 1968.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 237. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/68soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Map: Locations of cooperative uniform
soybean tests, Southern States, 1968. Cooperating personnel.
Introduction. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII. Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
6693. Hesseltine, C.W.; Wang, H.L. 1969. Oriental
fermented foods made from soybeans. USDA Agricultural
Research Service. ARS-74-50. p. 45-52. Feb. Proceedings of
the Ninth Dry Bean Research Conference.
• Summary: Contents: Introduction. Koji. Shoyu or
soy sauce. Miso. Hamanatto. Sufu. Tempeh. Natto. Idli.
Conclusion. Flow sheets (without quantities of ingredients)
show the basic process used in making the following foods:
shoyu, miso, hamanatto, sufu (fermented tofu), and tempeh.
A photo taken in Aug. 1948 shows a miso plant in
Tokyo, Japan, with large wooden vats in the foreground. A
part of this plant was destroyed during World War II.

Note: No mention is made if using soybeans in idli, nor
is there a flow sheet showing the process for making idli.
Address: Northern Utilization Research and Development
Div., USDA, Peoria, Illinois.
6694. Popescu, Ovidiu; Koritala, Sambasivarao; Dutton, H.J.
1969. High oleic oils by selective hydrogenation of soybean
oil. J. of the American Oil Chemists’ Society 46(2):97-99.
Feb. [7 ref]
• Summary: Hydrogenation was with copper catalysts, a
mixture of a nickel and copper chromite catalyst, and a new
catalyst (copper-on-Cab-O-Sil). Oils obtained contained 6172% monoenoic and 14-24% dienoic acids and essentially no
increase in stearic acid. Citric acid treatment reduced copper
content of such hydrogenated oils.
It is known that copper-chromite catalysts possess
high selectivity for linolenate over linoleate and an infinite
selectivity towards linoleate over oleate. Hydrogenation
of polyunsaturated oils with these catalysts stops at the
monoene stage. Address: Northern Regional Research Lab.,
Peoria, Illinois 61604.
6695. Soybean Digest. 1969. New method of making
Chinese sufu. Feb. p. 54.
• Summary: “The Chinese have been making a soybean
cheese called sufu for centuries; but it remained for U.S.
and Taiwan scientists to develop a foolproof method of
making good sufu with no undesirable off flavors, reports
Dr. Clifford W. Hesseltine, a U.S. Department of Agriculture
microbiologist. Research on sufu was conducted by Prof.
Nganshou S. Wai of the Academy of Science, Taiwan,
where he worked under a P.L. 480 grant from USDA’s
Agricultural Research Service. Dr. Hesseltine, Northern
Utilization Research Laboratory, Peoria, Illinois, was the
ARS sponsoring scientist.
“Wai found that the key to making good sufu without a
beany flavor is to ferment with a pure culture of the fungus
Actinomucor elegans... Dr. Hesseltine says ARS scientists
can easily incorporate acceptable Western flavors into the soy
cheese.”
6696. Soybean Digest. 1969. Hybrid yeast for shoyu making.
Feb. p. 28.
• Summary: The new hybrid yeasts were “bred from
Saccharomyces rouxii, the chief fermentation yeast used in
making shoyu, in P.L. 480 research sponsored by USDA’s
Agricultural Research Service. Development of the hybrid
is one of the most significant applications to date of yeast
breeding for the production of fermented soybean foods, says
Dr. Clifford Hesseltine, ARS microbiologist. Groundwork for
this breakthrough was laid at the ARS Northern Utilization
Research Laboratory, Peoria, Illinois, by microbiologists Dr.
Lynferd J. Wickerham and Kermit A. Burton...
“The Japanese work was directed by Dr. Masatoshi
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Mogi. These studies were conducted at the Noda Institute for
Scientific Research, Noda City, Japan.”

Exp. Station, Dep. of Food Science and Technology, Cornell
Univ., Geneva, New York 14456.

6697. Dimler, R.J. 1969. Corn-soy baby foods. Notes from
the Director of the Northern Division No. 932. p. 2. March
14.
• Summary: Three people from Gerber Baby Foods
[Fremont, Michigan], including Roger Lutz, Manager of
Process Engineering, visited the Northern Division on
March 6 to confer with members of the ED [Engineering
Department] and OC [Oilseed Crops] groups “about
incorporating soy products into canned foods, masa flour,
and other products. Flavor, thermophiles [microorganisms
that grow at high temperatures], and nutritional problems
have plagued Gerber’s attempts to use products in its baby
foods... One international objective is to enrich masa flour
(lime-treated corn flour) for Mexico. Most natives of all
degrees of affluence drink a thin gruel made from masa
flour called atole. Mexican mothers feed it to their babies
and preschool children. Dr. Wolf (OC) has confirmed that
addition of soy changes the consistency of atole. Not only
will these changes need to be overcome, but also the flavor
must be improved. Mexicans use vanilla and other flavoring
materials to mask the lime soap taste.” Address: Director,
Peoria, Illinois.

6700. Dennis, Robert E. 1969. Soybeans in Arizona. Soybean
Digest. March. p. 14.
• Summary: “Soybeans have been grown experimentally
and to a limited extent commercially in Arizona for about
50 years” [i.e. since about 1919]. Grower interest has risen
and fallen, being greatest when the price of soybean oil is
high. Perhaps the greatest single problem facing soybeans
in Arizona is shattering of the seed at harvest. The variety
Kino, developed by David D. Rubis, University of Arizona
agronomist, has considerable resistance to shattering.
However, most soybean varieties now available seem
best adapted to temperate regions having fairly humid
climates. Highest yields have usually been obtained from
May plantings at intermediate elevations. But experimental
plantings in early July at Yuma (elevation 300 feet) have
usually produced more than 30 bu/acre.
Note: Soyfoods Center owns documents showing
that soybeans were grown in Arizona by Jan. 1915 and
(with better documentation) by the fall of 1920. A photo
shows Robert E. Dennis. Address: Agronomist, Agriculture
Extension Service.

6698. American Soybean Association. 1969. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
180 p. Index. Advertisers’ index. 22 cm.
• Summary: The title page of this year’s Blue Book has a
new design; it states: “Soybean Digest Blue Book Issue. Vol.
29, No. 6. March, 1969.
“Official publication for: American Soybean Association
/ Soybean Council of America, Inc. / Arkansas Soybean
Association. / Indiana Soybean Growers Association. / Iowa
Soybean Association. / Land of Lincoln [Illinois] Soybean
Association. / Minnesota Soybean Growers Association.
/ Mississippi Soybean Association. / Missouri Soybean
Association. / Ohio Soybean Association. / South Carolina
Soybean Association. / Tennessee Soybean Association. /
Texas Soybean Association.”
In this issue the name “Dawson Mills” (Dawson,
Minnesota) first appears. The company had been listed
in 1968 as “Tri-County Co-op Soybean Assn.” Address:
Hudson, Iowa.
6699. Badenhop, A.F.; Wilkens, W.F. 1969. The formation of
1-octen-3-ol in soybeans during soaking. J. of the American
Oil Chemists’ Society 46(3):179-82. March. [12 ref]
• Summary: Soaking soybeans in water as a pretreatment
for the manufacture of soy milk was found to result in the
production of significant quantities of 1-octen-3-ol. The
flavor threshold of this compound was found to be between
0.5 and 1.0 parts per million. Address: New York State Agric.

6701. Inglett, George E.; Cavins, J.F.; Kwolek, W.F.; Wall,
J.S. 1969. Using a computer to optimize cereal based food
composition. Cereal Science Today 14(3):69-70, 72, 74.
March. [10 ref]
• Summary: How can developing countries make optimal
use of indigenous cereal grains and oilseed meals to
formulate low-cost foods for their growing population of
preschool children? One way is to use amino acid analysis
and computer calculations. In this study, toasted defatted soy
flour was used as the protein source for blending with cereal
products. The protein quantity and quality of a food must be
considered, as well as its acceptability.
“A computer can be a useful tool in establishing
optimum composition of cereal-based food supplements
for developing nations.” The guidelines established by the
computer will enable maximum utilization of indigenous
cereal grains and protein resources to provide the most
nutritious food at minimal cost. Address: Northern Regional
Research Lab., Peoria, Illinois.
6702. Wolf, W.J. 1969. Soybean protein nomenclature: A
progress report. Cereal Science Today 14(3):75-76, 78, 129.
March. [21 ref]
• Summary: Recently there has been an increase of interest
in food uses of soybean proteins and a need for more
information about their physical and chemical properties.
Thus, research on soybean proteins is increasing and new
components are being isolated and described. This requires
standardization of nomenclature. In 1967 a Soybean
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Nomenclature Committee was formed under the sponsorship
of the Oilseeds Div. of the Northern Regional Research Lab.
Past soybean protein terminology is listed in Table 1 (which
has 3 columns; Term, year introduced, reference).
Casein, 1883, Meissl and Böcker (Sitzungsberichte)
Albumin
Glycinin, 1898, Osborne & Campbell
Phaseolin
Legumelin
Proteose
Soybean trypsin inhibitor, 1946, Kunitz
2S
7S
11S
15S
Soybean hemagglutinin, 1958, Wada, Pallansch, and
Liener
One problem with “using ultracentrifuge terminology is
that sedimentation properties change with conditions used
in the analysis. Urea concentration, extremes of pH, heating
and variations in ionic strength all change sedimentation
patterns.”
Six proposals are now under study as possible solutions
to the soybean nomenclature problem. Each of these is
described in detail. Contains 5 figures and 2 tables. Address:
Oilseeds Div., Northern Regional Research Lab., Peoria,
Illinois 61604.
6703. Spilsbury, Calvin C. 1969. Three stages in Far East
soybean markets. Foreign Agriculture (USDA Foreign
Agricultural Service). April 14. p. 6-8.
• Summary: Today soybean markets in the Far East, the
original home of the soybean, have emerged from timehonored Eastern patterns and have differentiated into what
may be called three types–traditional, transitional, and
industrial. In traditional markets soybeans continue to be
sold and used chiefly for human protein foods, and volumes
traded are comparatively small. Also, volumes processed
by modern methods are small. Transitional markets are
characterized by larger volume, the modern processing
of considerable quantities of soybeans for oil for human
consumption, and the developing use of soybean meal for
human food products and for high-protein animal feeds
for emerging livestock and poultry industries. In industrial
markets very large quantities of soybeans are efficiently
imported, marketed, and processed for oils and fats for
human use and for meal for vigorous livestock industries;
at the same time soybeans are still used in traditional foods
and soybean meal is used to make a variety of new food
products.
Korea is a traditional soybean market. Nearly all
soybeans are processed into human protein foods such
as synthetic milk, flour, paste for soup [miso], curd for
consumption in more solid form, mash, sprouted beans, soy

sauce, and even fermented “cheese”. About 60 to 70% of the
domestic crop of about 200,000 tonnes annually is sold in the
country’s food markets directly to private and commercial
consumers. Total imports in 1968 were 28,000 tonnes–all
from the U.S.
Most processing of soybeans for human use is done in
individual homes by housewives. For example, nearly every
Korean family makes a product known as kochojang, or hot
bean mash, which consists of powdered, fermented soybeans
mixed with red pepper, salt, and water. Some foodmaking
(soybean curd and soy sauce) is organized into cottage
industry. Most of the soybeans imported from the U.S.
are made into traditional soybean foods for rations for the
Korean army by one large food factory. Crushing soybeans
and other oilseeds for oil is done by about 100 small mills
throughout the country. The estimated capacity of all the
mills added together is about 200,000 tonnes per year of
oilseeds of all types. The largest mills have capacities less
than 25 tons per day.
In Taiwan, very little of the imported soybeans are used
to make traditional Far East foods. The larger crushing and
extraction facilities are clustered around large cities–Taipei,
Taichung, Tainan, and Kaohsiung. Only the last is a port,
and even there no mills are located on deep water. Imported
soybeans are discharged by ships’ equipment onto docks,
where they are bagged and then stored. Bagged beans are
sent by truck or rail to inland processing plants. Modern
deep-water bulk discharge facilities are to be built at
Kaohsiung along with storage for soybeans and grain.
Japan is the giant of Far Eastern markets for U.S.
soybeans. One of the most important recent improvements
in soybean logistics has been the development of modern
deepwater grain and soybean terminals where soybeans can
be rapidly discharged from ships’ holds directly to storage,
interim transportation, or crushing mills. The first fastdischarge elevator on deep water for soybeans or grain was
built by an American-Japanese company. At present four
terminals have been built in the Tokyo and Kobe areas, and
two more are under construction. Unloading is accomplished
by pneumatic suction tubes with capacities of 600 to 800
tons per hour (about 6,000 tonnes per 8-hour day). In Korea
and Taiwan, facilities for the fast unloading of large tankers
do not exist. Many large, new crushing mills have been built
on harbor frontage rather than inland so that they can benefit
from bulk transportation methods. The annual capacity
of the 15 large, modern mills in Japan is estimated at 1.8
million tons of soybeans. The first mills in Japan were in the
mountains because most oilseed crops were grown there.
Address: Fats and Oils Div., Foreign Agricultural Service.
6704. Agricultural Research (USDA). 1969. Tempeh:
Protein-rich food may increase disease resistance. 17(10):5.
April.
• Summary: “Tempeh, a good-tasting, oriental soy food,
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also has a medicinal property–it inhibits the growth of some
bacteria.”
“Scientists at the Northern laboratory recently
discovered that R. oligosporus produces antibacterial
compounds that may stimulate growth and increase disease
resistance.”
“Antibacterial compounds extracted from tempeh and
from R. oligosporus growing on skim milk or soybean
meal were tested against 25 species of bacteria. Eleven
species were affected by the compounds, and nine species
completely stopped growing. Four species of bacteria
inhibited by the antibacterial compounds are typical
inhabitants of the human intestinal tract.” A photo shows Dr.
Clifford Hesseltine selecting R. oligosporus culture from
the USDA Agricultural Research Service (ARS) culture
collection.
6705. Barnes, Harris H., Jr. 1969. President’s report: Let’s
put our men where the action is. Soybean Digest. April. p.
4-5.
• Summary: “New marketing organization: Recently
in Washington [DC], in company with Sheldon Houck,
representing the National Soybean Processors Assn., final
plans were made for closing the Soybean Council of America
office as of June 30. The work of this office will be taken
over and expanded by the newly named American Soybean
Institute, a market development organization, conceived by
the American Soybean Assn. in St. Louis [Missouri] last
December.
“The sole purpose of the new organization will be to
increase sales of whole soybeans and soybean meal and
soybean oil all over the world, including the U.S.
“ASA members think this is the time for action. Never
was there a time where unity in the soybean industry
was needed as much as today. With this in mind we have
asked the processors–who along with the growers will

be the greatest financial contributors to this agency–to
band together with the exporters and country elevators
and the terminal elevators, the exporters and transporters
of soybeans, the soybean trade such as farm machinery,
chemicals and fertilizers, the national farm organizations,
extension service, research and Foreign Agricultural Service.
“It is felt that this band of interested soybean people
can pool knowledge and be able to come up with concrete
recommendations where market development money should
be spent and in what amounts.
“As I write this, Chet Randolph, our executive vice
president, is winging his way to Japan to supervise our
activities there, under the capable leadership of Scott
Sawyers, our Far East director. From Japan, Chet will
move on to Taiwan where we hope to do our next market
development work in the Far East.
“Markets in Europe:
“Europe will be included in Chet’s trip this time as we
contemplate new markets and the enlarging of markets which
we will take over from the Soybean Council as more funds
from growers, processors, and agribusiness become available
to ASI.
“Money is the only thing that keeps us from moving
right now into countries like Taiwan, Iran, Egypt, Turkey,
Yugoslavia, Australia, and North Africa... to mention
several.”
“If we are to sell soybeans, we have to have people
where the action is... in purchases of soybeans and soybean
products! It takes big money to open offices in spots where
we need them. And the grower must be motivated in the
direction of market development.
“In the fall we are going into our Phase 2 program, that
of collection of the ½¢/bu at first point of sale... the elevator
or the oil mill. Your help will be greatly appreciated as you
visit with your neighbor and with your good friend, your
elevator operator.” Address: President, American Soybean
Assoc.
6706. Bernard, R.L.; Creemens, C.R. comps. 1969.
Evaluation of maturity Groups III and IV of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 238. April.
34 p. Not for publication.
• Summary: “A collection of introduced and domestic
soybean strains obtained over the past sixty years is
maintained by the U.S.D.A. for use by breeders, pathologists,
and other research workers. Strains in maturity Groups 00
to IV are maintained by R.L. Bernard at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups
V to VIII by E.E. Hartwig at the Delta Branch Experiment
Station, Stoneville, Mississippi.
“This report includes data on the 1,157 strains in
maturity Groups III and IV in the Collection as of 1960,
distributed as follows: Maturity Group III: 41 U.S. and
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Canadian varieties, 13 FC strains, and 523 PI strains. 577
Total. Maturity group IV: 48 U.S. and Canadian varieties,
18 FC strains, and 514 PI strains. Total: 580 Total. Grand
total: 1,157. For each strain is given: Name. Foreign name or
parentage. Origin. Year released. Maturity group.
“Flower color (P = purple, W = white).
“Pubescence color: T = tawny (brown), G = gray.
“Pubescence type: N = ‘normal,’ A = appressed, Sa =
semi-appressed, Sp = sparse, G = glabrous, Dn = dense, Sdn
= slightly dense, Dec = curly (deciduous).
“Pod color: Bl = black, Br = brown, Tan.
“Seed coat luster: D = dull, S = shiny, I = intermediate.
“Seed coat and hilum color: Y = yellow, Gn = green, G
= gray, Ig = imperfect gray, Bl = black, Br = brown, Rbr =
reddish brown, Ib = imperfect black, Bf = buff, Tan.
“Dark or light shades of the above colors are indicated
by prefixing the abbreviation with ‘D’ or ‘L’ (e.g., Lt = Light
tawny).
“Mottling score: Estimated percent of the seed coat
(hilum excluded) which was dark-pigmented, recorded as a
score: 1 (0 to trace), 2 (trace to 10%), 3 (10 to 25%), 4 (25 to
50%), and 5 (over 50%).
“Other: Abh = imperfect abscission of hilum, Dab =
delayed abscission of leaves, Def = defective seed coat,
Fleck = brown flecks on black seed coat, Gracilis = plant
and seeds resemble the semi-wild type of G. max formerly
classified as G. gracilis, Gn cot = green cotyledon, Nar lf =
narrow leaf, Ring = black stripes (or rings) on brown seed
coat, Saddle = saddle-shaped dark pigment on seed coat, Wa
lf = wavy leaf margin.
“Performance data were gathered from a test grown at
Urbana, Illinois. There were two replications of each group,
one planted May 20, 1965 in field S700 and one planted May
26-27, 1966 in field S600. Plot size was 80” x 8’ (two paired
rows eight feet long, row spacing 40 inches). Yields may
be somewhat overestimated from the effect of the four-foot
alleys since plots were not trimmed at maturity, but when
converting to yield per acre the plots were considered to be
10 feet long to partially compensate for this. There were
no border rows and, therefore, the Group III strains weregrown in one block and Group IV in another to minimize
competition effects. In order to simplify finding strains
and to group material from the same source, strains of the
two maturity groups are listed together in one series in this
report. Data should be fairly comparable between the two
groups, although comparisons are not as precise as those
within group. Check varieties are listed in the order in which
they occurred in the field and are, for Group III: Harosoy
63 (II), Adams, Shelby, Wayne, and Clark 63 (IV), and for
Group IV, Shelby (III), Clark 63, Kent, Scott, and Hill (V):
The traits are defined below:
“Flowering: Date that 50% of plants begin to flower.
“Maturity: Date that 95% of pods are ripe.
“Lodging: Scored 1 (erect) to 5 (prostrate).

“Height: Plant height in inches.
“Stem Termination: Scored 1 (very determinate) to 5
(very indeterminate).
“Branching: Scored 1 (rarely branching) to 5 (profusely
branching).
“Seed Quality: Scored 1 (good) to 5 (poor), considering
wrinkling, defective seed coat, greenishness, and moldy or
rotten seeds.
“Shattering: Estimated percent of pods open at harvest,
shortly after maturity. Score based on percent of open pods
as follows: 1 (no shattering), 2 (1 to 10%), 3 (10 to 25%), 4
(25 to 50%), 5 (over 50% shattered).
“Seed Weight: Grams per 100 seeds.
“Yield: Bushels per acre.
“Seed Composition: (Based on a composited sample
from the two replications, analyses by F.I. Collins and O.A.
Krober at the U.S.R.S.L.)
“Protein: Percent of dry weight of seed (Kjeldahl
method).
“Oil: Percent of dry weight of seed (nuclear-magneticresonance method).
“Protein Composition:
“Methionine: Percent of total protein (using Krober’s
modification of the McCarthy-Sullivan colorimetric method
using enzymatic hydrolysis).
“Oil Composition:
“Palmitic, Stearic, Oleic, Linoleic, and Linolenic Acid:
Percent of oil (using gas-liquid-chromatography {GLC}).
“Iodine Number: Calculated from GLC fatty acid
composition on a crude basis.
“Disease Reaction:
“PR = Phytophthora rot caused by Phytophthora
megasperma var. sojae.
“Py = Pythium rot caused by Pythium ultimum.
“R = resistant, S = susceptible (based on data obtained
from artificial inoculations by K.L. Athow {named varieties}
and F.A. Laviolette {FC and PI strains} at Purdue University,
Lafayette, Indiana).
Group III varieties: Harosoy 63, Shelby, Adams,
Adelphia, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aoda, Bavender Special, Bethel, Boone, Charlin, Chestnut,
Chief, Chusei, Clark, Clark 63, Cloud, Columbia, Cypress
No. 1, Delmar, Dunfield, Ebony, Emperor, Fabulin, Ford,
Fuki, Funk Delicious, Gibson, Granger, Green and Black,
Guelph, Hahto (Michigan), Harbinsoy, Harman, Higan,
Hokkaido & Clark 63, Hongkong, Hurrelbrink, Illington,
Illini, Ilsoy, Imperial, Jefferson, Jogun, Kanrich, Kent, Kim,
Kingston, Kingwa, Kura & Adams, Lincoln, Little Wonder,
Macoupin, Manchu (L55-143), Manchu (Lafayette), Manchu
2204, Manchuria 13177, Manchuria 20173, Mandell,
Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, Patoka,
Patterson, Peking, Pennsoy, Perry, Polysoy, Roe, Ross,
Sanga, Sato-3, Scioto, Scott & Kent, Shelby, Shingto, Shiro,
Sooty, Viking, Virginia, Wabash, Wayne, Willomi, Wilson,
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Wilson-5 [Wilson-Five], Wing Jet (Source: Ohio. Released
by 1929), Wolverine.
Note the spelling “maturity Groups” and “... the
Group III strains were grown in one block and Group IV
in another.” But twice in the middle of a sentence we find
“more appropriate maturity groups,...” and “strains of the
two maturity groups are listed together...”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety Charlin.
Note from Dr. R.L. Bernard. 1999. July 15. “I was still
resisting use of ‘germplasm’–a strange word, hard to define–
but later give in to the popular use by management and the
press. This document shows the extension of the use of
“maturity Groups” beyond the Uniform Test, as also does the
1949 USDA Farmers’ Bulletin No. 1520. ‘Maturity Group’
was well- and long-established with the soybean germplasm
when I came in 1954.” Address: 1. Research Geneticist;
2. Agricultural Research Technician. Both: U.S. Regional
Soybean Lab., Oilseed and Industrial Crops Research
Branch, Crops Research Div., Agricultural Research Service,
USDA.
6707. Corkern, R.S.; Dwoskin, P.B.; Hoofnagle, W.S.; et al.
1969. Synthetics and substitutes for agricultural products: A
compendium. USDA-ERS, Miscellaneous Publication No.
1141. 85 p. April. [30+ ref]
• Summary: Contents: Introduction. Man-made substitutes in
the fibers market. Substitute dairy products. Synthetics and
substitutes for cereal products. Meat and poultry substitutes.
Sugar substitutes. Substitutes for leather. Synthetic citrus
drinks. Synthetics and substitute for oilseed products. Protein
from petroleum.
“Agricultural materials have been losing ground to
synthetic materials in industrial, feed, fiber, and food
markets.” Address: USDA.
6708. Doty, Harry O., Jr.; Lawler, John V. 1969. Synthetics
and substitutes for oilseed products. USDA-ERS,
Miscellaneous Publication No. 1141. p. 60-81. April. [35 ref]
• Summary: Contents: Introduction. Relative value of oil and
meal. Fats and oils: Food fats and oils (Food surfactants),
industrial fats and oils, drying oil uses (paint, printing
ink, calking [caulking] or sealant compounds {such as
putty}, floor covering {vinyl floor tile has largely replaced
linoleum}, oilcloth {largely replaced by polyvinyl chloride
film or polyethylene film for covering kitchen tables}), soap
and synthetic detergents, fats in feeds, fat derivatives (fatty
acids, other fat derivatives), glycerine.
Oilseed meals: Food use, feed use, urea, other
nonprotein sources of nitrogen, synthetic amino acids,
high-lysine corn. Protein from petroleum. Industrial use.
Adhesives. Summary.
In 1947 soybean oil accounted for 53% of the total
soybean crush value, and soybean meal, 47%. In 1967 the

oil made up only 32.2% of the total value and the meal
67.8%. The change in value relationship of the components
of oilseeds was caused primarily by 3 factors: (1) Increased
world supply of fats and oils; (2) Large displacement of fats
and oils by synthetics in several traditional uses; and (3)
Increased demand for protein meals to feed livestock.
Since World War II, major changes have occurred in
the industrial markets for fats and oils. There has been an
increasing use of plastics and synthetic resins and a decline
in use of drying oils. The declining use of vegetable oils
in drying oil applications has been caused not only by the
development of synthetic resins but also by the availability
of two lower priced drying oils not of an oilseed origin–tall
oil and fish oils. Address: USDA.
6709. Moede, Herbert H.; Rogers, G.B.; Agnew, D.B.;
Duewer, L. 1969. Synthetics and substitutes for agricultural
products, a compendium: Meat and poultry substitutes.
USDA Economic Research Service, Miscellaneous
Publication No. 1141. p. 34-40. April.
• Summary: “Dale Johnson, an industry representative,
estimated the following end uses for soy protein and grits
to replace an animal-source raw material in commercial
products in August 1967.” The estimated quantity is in
million pounds per year: Pet food 120, meat products–fresh,
smoked, and canned 30, calf milk replacers 15, soy milk and
beverage products 10. Address: USDA.
6710. United States Department of Agriculture, Agricultural
Research Service, Crops Research Div. 1969. Notice
of release of Provar soybean to certified seed growers.
Beltsville, Maryland. 3 p. May 1. Unpublished typescript. 28
cm.
• Summary: “Provar is being released because it has
distinctly higher protein content than currently grown
varieties. It should be handled as a special purpose variety
and not as a superior yielding variety.”
Provar was developed by the USDA Crops Research
Division in cooperation with five state agricultural
experiment stations: Illinois, Iowa, Minnesota, Ohio, and
South Dakota. One page asks the director of each of these
stations to sign, date, and return that page.
“Provar is an F-8 plant selection from the cross
Harosoy x Clark made at the Iowa Agriculture and Home
Economics Experiment Station.” It has been evaluated in 117
cooperative tests. A table shows the regional performance
summary for 1965-67. Yield (bu/acre): Corsoy 40.6. Amsoy
39.7. Provar 38.2. Grams per 100 seeds: Corsoy 15.9.
Amsoy 17.3. Provar 20.6. Thus Provar has the largest seeds
and Corsoy has the smallest. Composition of protein / oil
(percentage): Corsoy 39.7 / 21.4. Amsoy 38.7 / 22.0. Provar
43.1 / 20.4. Provar is in Group II maturity, averaging about 1
day later than Corsoy and 2 days later than Amsoy. The seeds
are dull yellow with large brown hila. Provar is susceptible
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to phytophthora root rot.
“The Crops Research Division will not increase and
distribute seed to growers. Seed supplies will be distributed
to certified seed growers through the appropriate foundation
seed organizations in the participating States. Each
agency will be responsible for its own publicity with the
understanding that the date for simultaneous release will be
May 1, 1969.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Provar. Address: Beltsville,
Maryland.
6711. Gulati, D.R. 1969. Soybeans–A potential cash crop
in India. Foreign Agriculture (USDA Foreign Agricultural
Service). May 19. p. 8.
• Summary: This article is very similar in content to his
article in Soybean Digest (1969 Aug. p. 54) with the same
three photos. Address: Office of U.S. Agricultural Attaché,
New Delhi [India].
6712. Altschul, A.M. 1969. Combating malnutrition:
New strategies through food science. USDA Agricultural
Research Service ARS 72-71. p. 10-18. May. Proceedings of
Conference on Protein-Rich Food Products from Oilseeds.
Held 15-16 May 1968 at New Orleans, Louisiana. [9 ref]
• Summary: “Introduction: The outstanding characteristic
of the world food problem lies in the fact that underlying
hunger and malnutrition is poverty-worldwide poverty. The
following appears in the report of the Panel on the World
Food Supply of the President’s Science Advisory Committee:
“’... hunger and malnutrition are not primary “diseases”
of the last half of the 20th century. Rather, along with the socalled population explosion, they are symptoms of a deeper
malady–lagging economic development of the countries of
Latin America, Asia, and Africa, in which nearly two-thirds
of the people of the earth now live. While our deliberations
have centered on the specific problem of the food supply, we
have attempted to consider it in an appropriate contest.’
“When poverty limits total food supply, we approach
famine. And when poverty limits the quality of food, we
encounter malnutrition. Of course, the real life situation
contains some of both-hunger and malnutrition.
“However, recent events have given some reason
for optimism. Lester R. Brown, administrator of USDA’s
International Agricultural Development Service, recently
pointed to recent gains in world food production. India’s
crop this year will approach 100 million tons; there is a
surplus of corn in Kenya for the first time; the Philippines are
approaching rice self-sufficiency for the first time in a half a
century. In all, food production gained some 6 percent in the
developing nations this year.
“Certainly, good weather was a major contributor to
these production gains. But a new emphasis on agriculture
by the developing nations, and rapidly expanding acreages

of new high-yielding varieties of wheat, rice, and corn were
also major factors in what AID Administrator Gaud calls a
Green Revolution.
“No one believes we are near a solution to world food
problems, nor that recent food gains reduce the intense need
for population control. But, these production increases do
buy a little more time during which some of the necessary
ingredients of economic development can take hold, putting
the so-called Green Revolution on a self-sustaining basis.
“Moreover, we still are left with the problem of
malnutrition resulting from inadequate quality of food. A
major factor in quality is the protein content of the diet.
“Classical Approach to Food Quality: The classical
approach to higher food quality has been to add more meat,
milk, and eggs to the diet. But animal protein is relatively
expensive in food-short, low-income nations. Quality of the
diet falls off badly with intensity of poverty.
“Figure 1 shows the relationship between income and
supply of animal protein per person. It is obvious that, in
general, intake of animal protein increases with income...”
Address: International Agricultural Development Service,
USDA, Washington, DC.
6713. Call, D.L. 1969. A market orientation for protein-rich
foods. USDA Agricultural Research Service ARS 72-71. p.
129-30. May. Proceedings of Conference on Protein-Rich
Food Products from Oilseeds. Held 15-16 May 1968 at New
Orleans, Louisiana.
• Summary: This presentation is part of a panel discussion:
“Marketing of protein products from oilseeds.” The author is
gratified that the organizers of this conference felt it desirable
to have a session on marketing–even if it is at the end of the
program.
“For years many have labored under the false
assumption that new technology could bring forth a new,
cheaper source of protein, and that people the world over
would rejoice and automatically buy this new food product.
Unfortunately, nothing could be further from the truth. No
one eats FPC, no one eats cottonseed flour, no one eats
soybean protein concentrates, no one eats single cell protein,
and few, if any, people in the world eat protein as such.
People eat food, and they eat the food that their forefathers
ate, or they eat the food which their mothers place in front of
them, and they are very reluctant to change these traditional
food habits. This is why the marketing people get involved,
since it is assumed that effective marketing can change food
habits. The real job of the marketer is to build effective
demand for a desirable product.” Address: Cornell Univ.,
Ithaca, New York.
6714. Emerson, R.J. 1969. AID incentives to U.S.
commercial operations in developing countries. USDA
Agricultural Research Service ARS 72-71. p. 137-39. May.
Proceedings of Conference on Protein-Rich Food Products
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from Oilseeds. Held 15-16 May 1968 at New Orleans,
Louisiana.
• Summary: Discusses Saci to be made by the Coca
Cola Company in Brazil, Vitasoy concentrate to be made
by Monsanto in Southeast Asia and Latin America, and
Incaparina made by Quaker Oats in Latin America. Gives
details on AID incentives to private investment by U.S.
companies in developing nations. Recently AID has
established, within the Office of Private Resources, a Private
Investment Center and a Private Resources Development
Service. Address: Office of Private Resources, Agency for
International Development, U.S. Dep. of State, Washington,
DC.
6715. Gentry, Robert E.; Connolly, Eleanor M. 1969.
Fabricated foods. Stanford Research Institute, Report
No. 374. 16 p. May. (Menlo Park, California, and Zurich,
Switzerland).
• Summary: This is subtitled “A research report by the
Long Range Planning Service.” Contents: Executive
summary. Scope and definitions. Present status and outlook:
Changes in product mix, changing technology. Impact on
food processing industry: Markets, marketing strategies,
processing, research and development. Impact on food
service industry. Impact on food wholesalers and retailers.
Impact on flavor technology. Impact on packaging materials.
Impact on agriculture: Meat and poultry, dairy products,
oilseeds, grains. Impact on petroleum, natural gas, and coal.
Boxes: New protein sources. Approval by the Food and Drug
Administration (FDA). Representative groups of companies
developing new sources and forms of food. Examples of
fabricated foods–1980.
This report predicts that sales of fabricated foods in
the USA will increase from about $1,500 million in 1969
to approximately $7,000 in 1980, but will still account for
only 5% of total sales of the food processing industry. The
primary impact during the 1970s will be on convenience,
snack, and other specialty foods.
“Sales of meat, seafood, and poultry analogs amounted
to only about $2.5 million in 1966. Worthington Foods and
Loma Linda Foods were the major suppliers to a primarily
religious and vegetarian market. In the past few years,
several major food companies have entered the market and
sales have risen to an estimated level of $10 million. As
flavor and texture improve, 1980 sales will soar to $1,500
million to $2,000 million.” The foodservice industry will be
a prime outlet for the new products.
The most important food analog in America today is
margarine. Among dairy foods, margarine accounts of about
66% by volume of the butter market, nondairy whipped
toppings have about 60% of the whipped cream market,
and coffee whiteners have about 35% of the cream market.
In terms of sales: In 1968 sales of margarine are $475
million out of $1,150 million (41%) for the total butter and

margarine market. By 1980 this is predicted to increase
to $750 million out of a total $1,250 million (analogs will
have 60% of the total market). Sales of coffee whitener are
$30-35 million out of $85-100 million (35%) for the total
coffee cream and coffee whitener market. By 1980 this is
predicted to increase to $100 million out of a total $130-150
million (71%). Sales of nondairy whipped topping are $25
million out of $40-50 million (55.5%) for the total whipped
cream and nondairy whipped topping market. By 1980 this
is predicted to increase to $50-60 million out of a total $80100 million (61%). Sales of filled and imitation milks are
$3-4 million out of $3100-3200 million (0.11%) for the total
milk and imitation milk market. By 1980 this is predicted to
increase to $600 million out of a total $3800-4000 million
(15%, the biggest percentage increase). Sales of mellorine
and other “frozen desserts” are $45 million out of $12001300 million (3.6%) for the total frozen dessert market. By
1980 this is predicted to increase to $80-90 million out of a
total $1500-1700 million (5.3%).
A table (p. 5) titled “Soy Protein Products” discusses
soy flour and grits, soy protein concentrate, and soy protein
isolate, describing briefly the protein content, processing,
price per pound, 1967 U.S. consumption, and applications. In
1967 soy flour and grits sold for $0.075/pound and 105-110
million pounds were consumed. Soy protein concentrate sold
for $0.18/pound and 17-30 million pounds were consumed.
Soy protein isolate sold for $0.37/pound and 22-35 million
pounds were consumed.
Page 10 lists representative companies developing new
sources and forms of food. For each, the company name,
city, state, and product name or names are given. Companies
selling soy protein products include Archer-Daniels-Midland
(Minneapolis, Minnesota), Bryan Bros. Packing Co.
(Subsidiary of Consolidated Foods Corp, Chicago, Illinois),
Central Soya Co., General Mills Inc. (Minneapolis), Griffith
Laboratories, Inc. (Chicago), Loma Linda Foods (Riverside,
California), Ralston Purina Co., Swift & Co. (Chicago),
H.B. Taylor Co. (Chicago), USDA (“Developing edible
forms of soybean protein”), and Worthington Foods, Inc.
(Worthington, Ohio).
Note: This is the earliest document seen (Aug. 2002)
containing statistics on the meat alternatives industry
or market–by geographical region. Address: 1. Senior
economist; 2. Industrial economist, Stanford Research Inst.,
Menlo Park, California 94025. Phone: 415-326-6200.
6716. Hammann, W.C. 1969. Development and marketing of
a soy-protein beverage. USDA Agricultural Research Service
ARS 72-71. p. 101-04. May. Proceedings of Conference on
Protein-Rich Food Products from Oilseeds. Held 15-16 May
1968 at New Orleans, Louisiana. [3 ref]
• Summary: Monsanto’s objective is “The translation of
Vitasoy, a nutrient soybean soft drink successfully sold in
Hong Kong, into an internationally acceptable product to
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be marketed as a franchise beverage in various parts of the
world.” The author reviews the early history of Vitasoy, and
notes that after introducing the beverage in soft drink bottles,
the company “developed an effective advertising campaign.
His soft drink image told the customer that Vitasoy was
good, and his advertising words and pictures told the
customer it was good for him–’Vitasoy will make you grow
taller, stronger, and prettier.’ By these techniques Mr. Lo, in
the face of sophisticated competition, now has a 24% share
of the soft drink market in Hong Kong. He has proved that
a business marketing a high-protein food can succeed.”
The author then describes how Monsanto reformulated the
product. They gave it “a yellow color, similar to that of egg
yolk, a symbol of nutrition around the world.” Giving the
product a new flavor was the most difficult problem, but was
solved by “careful control of the process for the soy base of
our beverage to eliminate volatile fat oxidation products and
prevent formation of bitter notes due to protein degradation.
More important, it required development of flavor agents,
to mask the bland but still apparent soy taste and the
creation of a flavor compatible with the masking agents
and stable to processing conditions.” A complex group of
emulsifiers and stabilizers were used to impart a creamy,
homogeneous appearance. Each 6.5 oz serving contained 3.8
gm of protein (from soy), 94 calories, and 1/3 the minimum
daily requirement of vitamins A, B-1, B-2, B-6, B-12, and
niacinamide. Monsanto decided to sell the product as a dry
concentrate, to be supplied to franchised bottlers, who would
then mix it with sugar and water, and homogenize, bottle,
and sterilize it. Recently two consumer acceptance tests
were conducted in different countries. In city I, 61% of the
respondents liked the product, and of these, 85% confirmed
this like by taking more samples instead of money. In City
II, 75% liked the product and 77% said they would buy.
Consumers indicated they would be most likely to drink the
product at lunchtime and other unspecified occasions.
Note: This product was named Puma and it was first
sold in Guyana. It may have been the first commercial
soy product to apply the “boiling water grind” principles
developed at Cornell University (New York, by Wilkens,
Mattick and Hand, 1967) for elimination of beany flavor.
Address: Monsanto Company, St. Louis, Missouri.
6717. Hussey, J.C., Jr. 1969. Incaparina in Colombia. USDA
Agricultural Research Service ARS 72-71. p. 133-34. May.
Proceedings of Conference on Protein-Rich Food Products
from Oilseeds. Held 15-16 May 1968 at New Orleans,
Louisiana.
• Summary: In 1961 the contract was signed whereby
INCAP authorized Productos Quaker S.A., a subsidiary of
The Quaker Oats Company in Colombia, to manufacture
Incaparina under license. “The formula developed by INCAP
for Colombia contains corn flour, soy flour, cottonseed flour,
calcium carbonate, and some vitamin fortification. Local

ingredients amount to over 98 percent of the total.”
“Sales of Incaparina in the last fiscal year amounted to
slightly over 1,500 tons. This represented an increase of 50
percent over the previous fiscal year’s sales... We calculate
that at this level we are supplying no less than 60 million
glasses of Incaparina to Colombia. This is equivalent to as
many glasses of milk.” Address: The Quaker Oats Co., New
York, NY.
6718. Ioanes, Raymond A. 1969. Europe’s protectionism can
hurt our soybean industry. Soybean Digest. May. p. 26-28.
• Summary: Contents: Introduction. U.S. protests against the
tax. Why the tax was proposed by EEC. Burden placed on
U.S. farmers. Poses important trade problem.
This long article begins: “New and heavy internal
taxes proposed by the Commission of the European
Community–$30 a metric ton on protein meal and $60 a
ton on vegetable oils–would hit our growing trade with
the Community in soybeans and products. This is highly
important trade. U.S. exports of oilseeds, vegetable oils, and
meal to the Community have been running at an annual rate
of almost $500 million. That represents close to half of our
shipments of these commodities to all destinations.
“The U.S. has taken a strong stand against the
taxes–and with good reason. We are convinced that taxes
would damage rights we are entitled to under the General
Agreement on Tariffs and Trade (GATT), an agreement
that sets trade guidelines for most countries of the world.
Specifically, the U.S. contends that the tax proposal would
nullify or impair concessions gained for U.S. soybeans,
soybean meal, and soybean and cottonseed oils in the
Dillon Round of trade negotiations in 1960-61. At that
time the European Community granted duty-free entry on
soybeans and soybean meal and fixed duties on soybean and
cottonseed oils to 10% on crude and 15% on refined.
“The U.S. holds that the tax proposal would discriminate
against imported products, because ‘directly competitive or
substitutable products’ produced in the Community–butter
and feed grains–would not be similarly taxed. To use a
technical trade term, the U.S. has ‘bindings’ on oilseeds and
products. A binding is in effect a concession granted by an
importing country or area to exporting countries. A binding
guarantees that duties will not be raised–or not be imposed
in cases where duties do not exist. We consider that our
bindings on oilseeds and products give us unimpaired access
for these commodities in the European Community–a sixcountry area made up of France, West Germany, Italy, the
Netherlands, Belgium, and Luxembourg.
“As we see it, unimpaired access not only allows
‘bound’ products to enter a country or area without
restriction but also protects them from discriminatory
internal taxes that can be just as restrictive in their effect
as duties levied at the border. Internal taxes would hurt us
because they would add to the price that users would have

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2392
to pay for our oilseeds and products–which would reduce
consumption.
“To use another trade term, we have ‘paid’ for this
unimpaired access for our products. We have paid by
granting foreign countries and areas unimpaired access to the
U.S. market for many of the items they export. For example,
we give unimpaired access to automobiles, canned hams,
wines and cordials, tulip bulbs, perfumes. glassware, steel,
chemicals, and many other items produced in the European
Community.
U.S. protests against the tax: Because we have paid
for the concessions we have in the Community, we have
vigorously pro- tested the Commission’s tax proposal. We
have protested in several ways:” Five ways that the U.S. has
protested are described.
“Why the tax was proposed by EEC: Why does the
European Community Commission want to tax oilseed
products? Briefly, the Commission thinks the taxes will help
them solve some of the sticky problems that are growing
out of the rigid agricultural protectionism the area has been
practicing.
“The European Community has merged the agricultures
of the six member countries into a ‘common agricultural
policy.’ In the process, the level of protection for Community
agricultural producers has been raised substantially above
the average of the protection previously granted them by the
individual member states.
“Protection of many important products is assured by
means of variable import levies that operate to keep the
levy-paid prices of these items at all times above the support
prices for the commodities produced by the Community’s
farmers. This protectionism keeps the U.S. and other lowcost producers and exporters from competing within the
Community on an even footing with the Community’s
producers.
“Protectionism of feed grain production explains in part
the Commission’s proposal to tax protein meal.
“About 2 years ago the Community started to increase
the internal price of corn in relation to other grains–and
protected this price against foreign competition with the
variable import levy system. As might have been expected,
the high protected price unduly stimulated corn production.
But also as might have been expected it decreased corn
consumption. Farmers turned from corn to lower-priced
feed materials, including soybean meal, sugar beet pulp, and
dehydrated alfalfa.
“Soybean meal prices in the Community are about the
same as corn prices on a per-ton basis, so use of this material
in feeding rations has increased in relation to use of corn and
other feed grains. To encourage greater use of corn and other
grains, the Commission proposes to raise the price of meal
with an internal tax of $30/mt” [metric ton].
Photos: (1) A small portrait photo shows Ray Ioanes.
(2) “Five-million-bushel elevator operated by the Farmers

Export Co. at New Orleans [Louisiana] was opened last year.
The elevator can unload eight barges and 50 rail cars (onehalf million bushels) daily. Farmers Export Co. is made up
of seven regional cooperatives that operate elevators in the
Mississippi valley.”
A bar chart (from USDA’s Economic Research Service)
shows soybean supply and disposition from 1957 to 1968
(for the year beginning Sept. 1). Each bar gives total supply,
domestic use, and exports. Each year, all three components
of each bar have increased. Address: Administrator, FAS
USDA.
6719. Koritala, S.; Dutton, H.J. 1969. Selective
hydrogenation of soybean oil. IV. Fatty acid isomers formed
with copper catalysts. J. of the American Oil Chemists’
Society 46(5):245-48. May. [12 ref]
• Summary: Methyl esters of hydrogenated soybean oils
were separated into saturates, monoenes, dienes and trienes.
The monoenes were further separated into cis- and transisomers. The double bonds in the cis-monoenes were located
almost exclusively in the 9 position. However the double
bonds in the trans-monoene were quite scattered with 10and 11- isomers predominating. About 86 to 92% of the
dienes consisted of linoleate.
It is known that hydrogenation of unsaturated esters
in oils and fats with heterogeneous catalysts is invariably
accompanies by geometric and positional isomerization of
residual double bonds. Address: Northern Regional Research
Lab., Peoria, Illinois 61604.
6720. Meyer, E.W. 1969. Soy-protein products for food.
USDA Agricultural Research Service ARS 72-71. p. 95100. May. Proceedings of Conference on Protein-Rich Food
Products from Oilseeds. Held 15-16 May 1968 at New
Orleans, Louisiana. [28 ref]
• Summary: The article begins: “A recent report of the
United Nations emphasizes the tragic fact that despite all
efforts to date, world food production is falling behind
population growth with a widening of the protein gap.”
Page 97: “Since their commercial introduction in 1959
(Meyer 1967), the isolates have received much attention.
This attention, in part, has been the result of the recognition
of their compositional and functional characteristics which
are of value in a wide variety of food systems, high protein
content and ready dispersibility not being the least of these.
“The basic elements of soy protein isolation are quite
simple as shown in figure 3. The principles of processing are
well documented (Cogal et al. 1967; Meyer 1967).
Page 99: “The pricing of soy protein products has not
changed materially within the past several years. The soy
flours are now selling at about 7 to 8 cents per pound, the
concentrates at 18 to 24 cents per pound, and the isolates at
about 35 to 40 cents per pound. The volume of soy flour and
grits produced for food, exclusive of pet foods and specialty
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animal feeds, is estimated to be about 200 million pounds
per year. The soy concentrates are now selling at a level of
about 22 million pounds per year and the isolates at about 15
million pounds per year. These estimates are all higher than
those I reported in 1966 (Meyer 1967, p. 152).
“In conclusion, I hope that the progress in the domestic
production and utilization of soy protein products can
provide some guidelines on the approaches that will be of
value in increasing the food use of oil-seed crops in the
protein short areas of the world.”
Tables: (1) Typical proximate analyses of soy flours. (2)
Composition of 3 soy protein concentrates. (3) Proximate
analyses of 4 commercial soy protein isolates. (4) Amino
acid composition of defatted soy flour, soy protein
concentrate, and isolated soy protein. (5) PER and corrected
PER of soy protein concentrates (with and without 0.15%
DL-methionine) based on rat feeding studies–10% protein in
diet for 4 weeks. (6) PER and corrected PER of isolated soy
protein (with and without 0.15% DL-methionine) based on
rat feeding studies–10% protein in diet for 4 weeks. Address:
Central Soya Co., Inc., Chicago, Illinois.
6721. Milner, Max. 1969. UNICEF policies and programmes
in protein-rich foods. USDA Agricultural Research Service
ARS 72-71. p. 19-21. May. Proceedings of Conference on
Protein-Rich Food Products from Oilseeds. Held 15-16 May
1968 at New Orleans, Louisiana.
Address: United Nations Children’s Fund, United Nations,
New York.
6722. Odell, A.D. 1969. Marketing considerations for
textured protein products. USDA Agricultural Research
Service ARS 72-71. p. 131-32. May. Proceedings of
Conference on Protein-Rich Food Products from Oilseeds.
Held 15-16 May 1968 at New Orleans, Louisiana.
• Summary: “We have already heard much about the present
and future ways and means by which soy flour, concentrates,
and isolates are gaining, and should continue to gain, greater
acceptance in the human dietary. To the extent that these
advances in utilization can produce a profit at the far end,
they are permanent advances and, as such, will have long
term commercial viability. Where no such profit motivation
is demonstrable, there can be no industrial incentive, no
spurs to in-depth research by the technically competent and,
in the foreign markets, no shoring-up of the economic infrastructure of those developing nations who can and should
be involved with these commodities and their end-product
extensions. Until it is eaten, any food is merely a collection
of organized chemicals of greater or lesser complexity. Since
foods are not eaten because they are liked, but are liked
because of the learning process of eating them, marketing’s
job is to get the consumer to take the first swallow. With
an unconventional food, this requires sophisticated and
strenuous marketing effort, no matter how brilliant the

background research to create the food, or how obvious the
need may be for the product itself.
“Marketing, then, of a rather special type holds the key
to the future of consumer products from these raw materials.
Why marketing of a special type? Simply because, with the
exception of certain parts of the Orient, and even there, in
only a limited sense, the new and “never before” foods which
can be created from these flours, concentrates, and isolates
are totally strange to the consumer. Novelty in foods poses an
acceptance problem even among the highly sophisticated in
the affluent nations. Greater convenience, better packaging,
freezing, freeze drying, and other technical advances applied
to traditional foods create no insurmountable obstacles on the
domestic scene. A totally new food, however, creates its own
problems.
“General Mills, Inc., Ralston-Purina, Worthington
Foods, Swift, Archer-Daniels-Midland, and others are, as
all of you know, engaged in the creation and introduction
of both processor- and consumer-oriented foods from
various forms of soy protein. The structural integrity that is
engineered into these foods by chewy gels, extrusion puffing,
or spinning has, as its purpose, the creation of products
that fit into a prized sector of the menu–texture, chewiness,
proper mouth disappearance, and general gustatorial
gratification. As such, all of the products on which all of us
are working have nutritional excellence, can be shelf stable,
can possess a considerable degree of mimicry of the familiar,
can be used to extend traditional foods, and can certainly be
designed to meet parochial preference patterns. Given all
these attributes and economy along with them, one would
be tempted to conclude that these products are a cinch to
succeed in the market place. Such a conclusion would be
absurd.” Address: Central Research Laboratories, General
Mills, Inc., Minneapolis, Minnesota.
6723. Prater, A.N.; Powell, M.E.; Sterner, M.M. 1969.
Use of oilseed proteins in dairy product substitutes. USDA
Agricultural Research Service ARS 72-71. p. 87-90. May.
Proceedings of Conference on Protein-Rich Food Products
from Oilseeds. Held 15-16 May 1968 at New Orleans,
Louisiana.
• Summary: “Sodium caseinate which is manufactured from
nonfat milk is a high protein product with good biological
value. The casein is first extracted from the milk with acid
and is then converted into a soluble product by addition of
a sodium compound. The remaining milk ingredients are
discarded. Sodium caseinate is used in whole or in part as a
substitute for the protein in nonfat milk solids, but the overall
quality of the finished product is considered inferior from
the taste palatability standpoint in direct proportion to the
amount of substitution.
“Furthermore, sodium caseinate poses an interesting
labeling situation. The Food and Drug Administration
considers sodium caseinate to be a chemical product derived
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from milk. In some products which contain sodium caseinate
the claim is made that there is no dairy product present. This
is true when the legal definition of milk is applied, but the
implied inference that no product from milk is present is
misleading.” Address: 1. Consultant, Encino, California; 2.
Consultant, Glendale, CA; 3. Meals for Millions Foundation,
Santa Monica, CA.
6724. Provar: New U.S. domestic soybean variety. Specialty
high-protein soybean. 1969. Seed color: Yellow (dull), hilum
brown and large.
• Summary: Sources: United States Department of
Agriculture, Agricultural Research Service, Crops Research
Division. 1969. “Notice of release of Provar soybean
to certified seed growers.” Beltsville, Maryland. 3 p.
Unpublished typescript. May 1. 28 cm. “Provar is being
released because it has distinctly higher protein content than
currently grown varieties.” It will be released on 1 May
1969.
Fehr, Walter R.; Clark, Robert C. 1969. “New high
protein soybean variety for contract production.” Iowa Farm
Science 23(12):3-5. June. The most detailed article seen on
the variety Provar.
Bernard, R.L.; Cremeens, C.R. 1970. “Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection.” RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. See p. 12-13. Variety: Provar.
Prior designation: A61-1051. Source: Harosoy x Clark. Year
named or released: 1969. Developer or sponsor: Iowa AES
(Agric. Exp. Station) & USRSL (U.S. Regional Soybean
Laboratory).
Howell, R.W. 1971. “Breeding for improved oilseeds.”
J. of the American Oil Chemists’ Soc. 48(9):492-94.
Sept. “Breeding for improved oilseeds has traditionally
emphasized improvement in yield, oil content and disease
resistance... The soybean varieties Provar and Protana
were released in 1969 because they contain higher protein
percentages than other varieties.”
Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. “In my Feb. 1999 table (1999
soybean breeders conference) I listed Porotana, Provar, and
Proto with the ‘large-seeded’ cultivars. But they are not
large seeded; they are specialty varieties released for their
high protein content so probably should be put in a different
category. This will be a growing category in the future–i.e.,
soybeans with special compositional traits.” Address: USA.
6725. Senti, F.R. 1969. World food needs. USDA
Agricultural Research Service ARS 72-71. p. 4-9. May.
Proceedings of Conference on Protein-Rich Food Products
from Oilseeds. Held 15-16 May 1968 at New Orleans,
Louisiana. [4 ref]
• Summary: “Recent analyses of the world food situation

present a more encouraging view of the capacity of the world
to feed itself, at least in the immediately foreseeable future.
Magnitude of the world protein deficit as projected through
1975 to meet minimum protein requirements is well within
the capacity of the world to produce. Expressed in terms of
dry skim milk powder this projected deficit is 4.3 million
tons about 140 million bushels as soybeans, or about 2.2
million tons of cottonseed protein concentrate (70 percent
protein) as produced by air classification or liquid cyclone
processing of solvent extracted meal.
“Much larger demand for food based on vegetable
protein concentrates may be expected to develop as income
levels increase in the developing countries and food demand
generally increases.
“Much has been written about the world food situation.
Projections to the year 2,000 have predicted as much as a
doubling or more of the world population with the major
part of that population in countries that now have least
capacity for food production. Even for the shorter and more
predictable period to 1985, world population is projected to
increase 40 to 50 percent and that in developing countries,
such as India, is predicted to increase 60 to 80 percent.
“Food supplies are now marginal in many of the
developing countries. Protein is one of the essential nutrients
which will need to be provided in greatly increased quantities
if future food needs in these countries are to be met. In
view of the contribution oilseed proteins and particularly
cottonseed protein, can make in meeting world food needs,
it may be of interest to review the world food situation as
presented in recent reports.
“There have been pessimistic predictions on the capacity
of the developing nations to meet the challenge of feeding
their growing populations. Indeed, some have doubted the
ability of the developed nations to supply the deficits which
are projected to develop within the next two decades and
to avert famine by 1985. The Economic Research Service
of the Department has recently made an analysis which
relates to this question. The world food situation for 1980
was projected on four different assumptions of rates of
increase of food production in the developing countries taken
in relations to expected rates of growth in population. An
attempt was made in the analysis to relate rate of growth in
agricultural output to rates of growth of income and this, in
turn, to demand for food.
“The rates of growth in population used in the
projections (table 1) were the UN population projections
as modified by the Food and Agriculture Organization and
used in their projection studies. (These are the UN medium
growth rate assumptions.) The projections assume that family
management programs will not have much effect in the next
15 years, but after that time their effects will be apparent
in some countries...” Address: Deputy Administrator, ARS,
USDA, Washington, DC.
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6726. Soybean Digest. 1969. The Soybean Council of
America. May. p. 41.
• Summary: A brief summary of the activities of SCA during
its 13-year history. “Some of the last reports to come from
the Soybean Council of America are carried on following
pages. The Council, which has had a distinguished 13year history in market development work for soybeans
and soybean products, is now being superseded by other
organizations geared to project marketing efforts in-to new
dimensions.
“The Council and the Japanese American Soybean
Institute, both founded in 1956, have been pioneering efforts
in this field. The Council was a joint effort of the American
Soybean Assn. and the National Soybean Processors Assn.;
JASI, of ASA alone.
“Both were created to match what was considered to
be an abundant supply of soybeans back in 1956 with the
need of the world’s people for a better diet. Government and
growers and industry were just beginning to perceive the
immensity of this problem.
“ASA-JASI signed with the U.S. Department of
Agriculture the first contract for market development work
for a U.S. farm commodity. And SBC made the first contract
on a global basis.
“At its zenith, the Council was actively engaged in 50
countries and had 15 country offices overseas in addition to
supervisory offices in the U.S. and Europe. Both production
and exports of soybeans have tripled in the 13 years since
SBC and JASI were founded.
“Many people both in the U.S. and abroad have
participated in the Council’s work, including dedicated staff
members and officials and directors of both NSPA and ASA.
“Worthy of special mention are the two men who have
served as president–the late Howard Roach and Glenn
Pogeler; also George Strayer, one of the founders and
executive director until 2 years ago.”
6727. Stuart, Clyde, Jr.; Morrison, W.R. 1969. Economies
of size in soybean processing plants. Arkansas Agricultural
Experiment Station, Bulletin No. 743. 18 p. May.
• Summary: Contents: Introduction: Purpose of the study,
methods and assumptions. Capital investment requirements:
Soybean storage facilities, processing facilities,
miscellaneous facilities and buildings. Manufacturing costs:
Plant operating costs, general administrative costs, financial
cost, total manufacturing costs. Acquisition costs. Total
processing costs. Summary and Conclusions.
In 1950 soybean production in Arkansas was 12.5
million bushels (4% of total U.S. soybean production),
increasing in 1960 to 50 million bushels (9% of total), and in
1967 to 91.7 million bushels.
“Soybean production in Arkansas is concentrated in
the Delta counties of Eastern Arkansas. Approximately
95% of the 1967 production came from 25 Delta counties.

Production per county ranged from a low of 813,000 bushels
in Drew County to a high of 6,555,000 bushels in Mississippi
County... Crittenden and Mississippi counties [both
bordering the Mississippi River] had the highest production
density with each producing more than 7,000 bushels per
square mile.
“Soybean processing capacity in Arkansas has increased
substantially since 1960, yet less than half of the 1966
production was processed within the state. Only three of the
11 oil mills crushing soybeans in 1960 were built exclusively
for soybean processing. These 11 mills had a total crushing
capacity in excess of 1,150 tons per day.
“In 1964, one of the largest and most modern soybean
processing plants in the industry was constructed on the
Mississippi River in Phillips County [at Helena, on the
Mississippi River]. The plant has a rated capacity of 1,500
tons per day, which more than doubled the existing crushing
capacity in the state. During 1967 a processing plant with
a daily rated capacity of 750 tons was built in Mississippi
County [probably at Osceola, on the Mississippi River] and
an extractor with a capacity of about 800 tons per day was
added to existing facilities in Arkansas County [at Stuttgart].
By the end of 1967, total soybean processing capacity in
Arkansas was over 4,500 tons per day. If all the crushing
plants operated at capacity–330 days per year–they could
process 49 million bushels or slightly more than half of the
1967 soybean crop.”
Tables: (1) Estimated capital investment per mill or
per bushel of soybeans crushed, for three model solvent
soybean processing plants. (2) Estimates and distribution
of manufacturing costs, by size of mill, 1965-66 season
(The cost per bushel for a 500-tons-day mill is $22.875 vs.
$17.733 for an 1800-tons-day mill). (3) Average acquisition
cost per bushel for various levels of density, 1966 Arkansas
soybean production (The lowest per-bushel cost is for a small
mill near high-density soybean production).
A photo on the cover shows the Arkansas Grain
Cooperative soybean processing facility at Helena, Arkansas,
one of the nation’s largest solvent plants. Address: Div. of
Agriculture, Univ. of Arkansas, Fayetteville, Arkansas.
6728. Thomas, D.W. 1969. The role of land-grant
universities in the world food problem. USDA Agricultural
Research Service ARS 72-71. p. 70-75. May. Proceedings of
Conference on Protein-Rich Food Products from Oilseeds.
Held 15-16 May 1968 at New Orleans, Louisiana.
• Summary: “... I propose to seek, briefly, four objectives
that appear to be both relevant and important to this public
issue. These objectives are:
“First, to outline several major forces calling for
increased involvement of the Land-Grant Universities, in
general, and the Schools of Agriculture of these Universities,
in particular, in international education and research,
“Second, to suggest, that the world food problem,
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important as it may be, is but one part of a far more complex
and fundamental set of world issues. It is this set of problems
that constitutes the basic impetus for the development of
comprehensive and systematic university involvement in
international education and research.
“Third, to recognize that the Schools of Agriculture have
had long experience in international education and research;
that international agricultural programs in these institutions
are growing; and that the future discharge of the fundamental
responsibility of these institutions to the United States and to
the world will require far greater and more comprehensive
involvement.
“Fourth: to suggest that these educational institutions
stand ready to accept increased responsibility in this sphere;
that the meaningful acceptance of such will require national
acceptance of such will require national recognition of
the critical role they have to play in world affairs, the
development of national legislation consistent with the scope
and nature of these responsibilities, and the provision of
continuing, new resources commensurate with the task.
Let us first explore the societal forces impinging upon
the U.S. Schools of Agriculture and leading them to develop
educational and research programs focused on foreign and
international problems. Here, we should keep clearly in
mind that, for the most part, the expansion of concern to the
world scene by U.S. Schools of Agriculture runs counter to
much of the tradition and much of the mission of the 100year history of these institutions. U.S. Schools of Agriculture
were created and have functioned in a framework designed
to provide essential educational and research services to the
rural sector of the States and regions of the United States.
“For 100 years, these universities have brought their
talents to bear on the day-to-day problems of educating rural
people, both formally and informally. and in the provision of
scientific solutions to problems hindering the development
of a highly productive and efficient agriculture. In these
roles, the Schools of Agriculture of this Nation have been
eminently successful. They have been successful because
they have been able to concentrate on ‘local’ educational,
production, distribution, and consumption problems. They
have been given the freedom and support to develop the
scientific competence essential to the solution of these
problems. With a liberal amount of inspiration, a great deal
of perspiration and untold quantities of perseverance, they
have assisted the rural sector of our economy to participate
effectively in the creation of a modern and affluent society.
“In this process, the ‘cow colleges’ of a century ago
have developed into great universities with educational and
scientific competence not only in the agricultural disciplines
but in other basic and applied sciences. In terms of scientificand educational capabilities, these insitutions have no peer
on the face of the globe. They constitute a national and
international resource of inestimable value.
“Now, the Schools of Agriculture find the forces of

world agriculture and world affairs making increasing
demands upon these capacities and talents. They are quietly
but persuasively being asked not only to continue to provide
educational and scientific services of excellence to domestic
agriculture but also to provide services crucial to agricultural
development in much of the rest of the world. It is this
duality of demands that the Schools of Agriculture must meet
if they are to continue their unequaled tradition of useful
service to the State, the Nation, and the world.
“On the domestic front, U.S. Schools of Agriculture
are faced with a set of demands that will challenge their
resources, imagination, and abilities to a greater extent than
ever in history. Service will be demanded by a population
with both increased desire and increased means to seek
higher education of excellence for an increasing fraction
of its young people. Significant demands will continue
to be made by a huge, technologically based agriculture
necessitating increasingly sophisticated inputs of scientific
information for its maintenance and growth. Their
knowledge and wisdom will be demanded in increasing
measure by a society struggling to adjust peacefully and
amicably to a way of life which, by its very affluence, places
new and difficult strains on the bonds of human relations.
Their services will be demanded by a government faced with
the responsibility of accommodating the great agricultural
sector of our society without constraining the forces that
made it great.
“But this is not all. In addition, the larger society of
the world community is turning increasingly to the U.S.
university for assistance in its struggle for economic
betterment, social progress, peace, and prosperity.
“In the recent past, participation by U.S. Schools of
Agriculture in foreign affairs has been substantial. These
institutions have made significant contributions abroad;
perhaps some of the most significant long-run contributions
to be found in our total foreign assistance program.
Experience gained by universities through participation
in these activities has been useful in making their total
educational and research program more effective and
relevant.
“But there are important societal forces at play that
suggest most convincingly that the School of Agriculture
will be called upon to play a far more substantive role in the
international arena. Let me indicate a few of these worldwide
tides to which our institutions have the opportunity, if not the
mandate, to respond.
“First, the well-being of commercial agriculture in our
Nation is not independent on agricultural events in the rest
of the world. The things that happen to agricultural policies,
programs, productivity, and supply and demand in the
Common Market, the Far East and Latin America are both
relevant and important to U.S. agriculture. Potential market
expansion for agricultural commodities through the income
effects of sustained economic development abroad is of
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central concern to the continued growth, of our agricultural
economy. These factors cannot help but play an important
role in the future.
“Second, our Nation appears to be undergoing a rather
dramatic attempt to make basic shifts in national agricultural
policies. These are shifts from traditional policies directed
toward income support, curtailment of agricultural output,
and disposal of surpluses abroad to policies based on the
utilization of the productive capacity of U.S. agriculture
to meet international commercial demand, humanitarian
requirements in food shortage crises and foreign
development needs. It appears that agricultural policymakers have discovered the world and are attempting to
evolve policies and programs in an international rather than a
national context.
“Third, the world has been made fully aware of
the secular trend between two of the most significant of
variables–the rate of world population growth vis-a-vis
the rate of increase in world food supply. This has been
and continues to be a matter of worldwide concern. It is
of concern on political, economic, social, biological, and
physiological grounds. It is a matter of utmost concern to the
United States and to the scientific community not only of the
United States but of the entire world.
“Fourth, agriculture has become inextricable entwined
with the foreign policy of our Nation, Foreign policy is a
most complicated matter and one difficult to comprehend
fully. However, there is one aspect of this policy that stands
out clearly. This is that assistance to less-developed Nations
in their struggle for improved economic and social wellbeing has been and will continue to be one of the major
weapons of the United States in the international political
arena. We, as a Nation, have made irrevocable commitments
on this score to a multitude of Nations. We cannot fail
to make good on these commitments; the alternative to
complete success is far too costly to be contemplated or
accepted.”
Note: The above is less than half the total paper.
Address: International Programs in Agriculture, Purdue
Univ., Lafayette, Indiana.
6729. USDA Agricultural Research Service. 1969.
Conference on protein-rich food products from oilseeds.
USDA Agricultural Research Service ARS 72-71. 147 p.
May. Held 15-16 May 1968 at New Orleans, Louisiana. No
index. 28 cm. [100+ ref]
• Summary: Most individual chapters are cited separately.
The opening chapter is a “Welcome” by C.H. Fisher,
Director of the Southern Utilization and Research Division,
New Orleans, Louisiana. It contains a message from Orville
L. Freeman, Secretary of Agriculture. A directory of people
attending the conference is given (p. 142-46).
6730. Wilcke, H.L. 1969. Summation of conference. USDA

Agricultural Research Service ARS 72-71. p. 140-41. May.
Proceedings of Conference on Protein-Rich Food Products
from Oilseeds. Held 15-16 May 1968 at New Orleans,
Louisiana.
• Summary: “I am just going to give you a few of the
thoughts that this Conference is leaving with me.
“Now, the world’s production of the three major
oilseeds, including USSR, according to the President’s
Science Advisory Committee Report on World Food Supply,
in 1961 to 1962, was: soybeans–31 million metric tons;
cottonseed–20.6 million metric tons; and peanuts in the
shell–14.1 million metric tons–a total of 65.7 million metric
tons.
“If we translate this into proteins, that means 18.1
million metric tons of protein, which is a lot of protein.
“Now, the work reported from Mexico emphasized the
possibility of the adaptation of further crops–sesame and
chick peas. These, of course, would add to this as well as
many of the others such as sunflower. Certainly, we are not
using the protein from these sources as well as we might,
particularly when quantities of a product that could be high
quality often are used as fertilizer or even dumped. So, it is
very appropriate that we be considering at this Conference
the protein-rich food products from oilseeds.
“Because of the fact that cotton is indigenous to many
of the protein-deficit areas, it should certainly be used more
extensively as a direct human food. The work reported from
the Southern Utilization Research and Development Division
points to the possibility of solving the problems of gossypol
through two new methods of producing protein concentrates,
providing a high-protein concentrate, and also providing a
means of inactivating mycotoxins–even though additional
work needs to be done to reduce these methods to the realm
of practicality and economic feasibility.
“Further work has resulted in methods for the production
of protein isolates with quite differing and very intriguing
properties. These now await practical evaluation.
“Peanuts are providing very useful flours, concentrates,
and isolates.
“Soybean flour and grits, concentrates and isolates are
being produced and marketed in the United States, at least,
and many new and exciting products are being produced
from these soybean-protein sources.
“The versatility of all of these oilseed proteins has been
emphasized in this Conference by the description of their
possible and probable uses. At this Conference, it has been
recognized that protein cannot be separated from the total
food problem. It has also been recognized that all forces,
including government, universities, private industry, must be
involved in working out these problems.
“It has also been recognized that we cannot be interested
in the protein for the sake of protein. It must be a form that
will be consumed because it is desired–not because we want
somebody to consume it. It is of no value until it has been
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eaten and utilized by the body–whether human or animal.
“Now, we have recognized too that there are many ways
in which the protein supplies of the world can be increased.
Some very significant progress has been made in some of
the fields, such as the production of new IR8 rice; in the
production of higher protein wheat in Mexico; and, in the
potential of corn with a protein of higher biological value.
“In looking at these protein sources from the viewpoint
of this country, I would like to ask the question: Why
should oilseed protein products be labeled as substitutes?
Has our consumption pattern been so perfect that it can’t be
improved? Can we expect the perfect product from any of
these?
“I submit that the emphasis for economy, nutrition,
palatability, and functionality should be upon the final
product and not on the individual components.
“Why then ask a protein source to be odorless, tasteless,
colorless, and then very frequently reject the product because
it does not add to these characteristics? Isn’t it time to
classify oil-protein sources as products in their own right and
to recognize them as something new and exciting? Just as
much as it is time, or past time, for the dairy industry to take
the halo off of their products and look at them for what they
are.
“Now, when I eat peanuts, I am eating peanuts. I am not
under any delusion that I am eating steak. So, I think there
is no reason why these products should not be considered
as new products, to be sure, but products which should be
taking their place.
“Quite often we discard useful products–those which
may have one or more useful and desirable characteristics–
simply because they do not possess all of the things that
we would want. This has been pointed out by our speaker
this noon, that we do this particularly when we are judging
by U.S. standards. We must recognize that preferences for
taste, colors, textures, and other criteria vary drastically
in different areas. There is nothing more dangerous than
generalization. We must focus upon specific needs and
specific characteristics.
“This Conference, certainly, has brought together an
invaluable summary of the present status of protein from
oilseeds by the many outstanding speakers. I think one of
the major results of the concern for world food supplies,
and more specifically for world protein supplies, is the
attention focused upon all available sources of protein and
the acquisition of a library of information which we can put
to very good use domestically. This will serve the United
States well when there is a need for protein sources of
differing characteristics–functional, economic, palatability,
or otherwise.
“Now, if we fulfill our promises and our moral
obligations to those countries which face serious protein
deficits, we will continue with a real sense of urgency to
seek new technology and to apply existing technology to the

development of protein sources–indigenous, if possible, but
certainly products that are not only acceptable but desirable
by each of the populations we are working with–that they be
made available at minimum cost, and in so doing, we will
acquire this information to which I referred before.
“We will supplement our research–basic, applied,
developmental–toward the elucidation and identification
of properties, both unique and conventional, of our protein
resources-be they animal, plant, fish, single cell, or others.
So that when the food fabricator desires certain properties,
he may quickly identify possible sources that are practical
and economical. There must be the goals, not for the simple
purposes of utilizing oilseed, but to place these products in
their proper perspective in helping to provide food for the
future.
“I think that is what this Conference was about.”
Address: Ralston Purina Co., St. Louis, Missouri.
6731. Dimler, R.J. 1969. Protein concentrates from highlysine corn. Notes from the Director of the Northern Division
No. 945. p. 1. June 20.
• Summary: Dr. Marlo Dirks, Flour Technologist, and others
from Procter & Gamble, Cincinnati, Ohio, visited the lab at
Peoria. “One P&G snack item, ‘Pringles,’ based on potato
flour, is being test marketed.”
“The P&G men also compared results with W.J.
Wolf (OC) on soybeans and soybean flour examined by
transmission and scanning electron microscopy. Their results
are in good agreement with Dr. Wolf’s, who has found that
the protein bodies are readily observed in soy flours by the
scanning procedure. This technique provides a large depth
of focus and requires a minimum of time for preparing
specimens for examination. They did not disclose whether
they had been successful in increasing the protein content
of soybean flour by air-classification.” Address: Director,
Peoria, Illinois.
6732. Altschul, A.M. 1969. Combating malnutrition: New
strategies through food science. Plant Foods for Human
Nutrition 1(3):149-61. June. [7 ref]
• Summary: This article begins: “We might describe what
has happened in the past 25 years as a derangement of our
ecosystem caused by rapid increase in population density
without concurrent increased in wealth and the capacity to
produce food.”
Note: In 1974 world hunger and malnutrition, along with
human population growth worldwide, were considered the
two great problems on the planet. Another major problem
was the “protein gap.”
Contents: Introduction. New protein foods. Vegetable
protein mixtures (soy protein concentrate, CSM). Improved
cereal products. Domestic food production (malnutrition
among the poor in the USA).
Protein beverages: Vitasoy, successfully marketed in
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Hong Kong, is a soybean beverage that contains nearly 2.5%
protein; it competes successfully with the most popular
soft drinks on the market. Monsanto Co. has signed an
agreement with K.S. Lo of Vitasoy, for marketing Puma, a
soy beverage, in other parts of the world. Coca-Cola recently
announced that Saci, which contains 3% soy protein, is
now being test-marketed in Brazil. Textured foods (General
Mills makes Bac*Os from spun soy fibers. Ralston Purina
manufactures these soy fibers. Worthington Foods makes and
sells a line of textured meatlike products based on spun soy
protein fibers. Swift’s Texgran and Archer Daniels Midland’s
TVP are made by extruding defatted soy flour. H.B. Taylor
Co. makes Textrasoy by thermoplastic compacting of the
defatted soy flour).
Soybeans (the five categories of processed products
are: full-fat soy flour, defatted soy flour, a 60-70% protein
concentrate, soy milk, isolated soy protein–the modern
version of Oriental soy curd {tofu}). Cottonseed. Peanuts.
Other sources (copra from coconuts, sesame, fish protein
concentrate). Private sector’s role (AID program, Quaker
Oats, Hinds Co., Vitasoy, Coca-Cola Co.). Photo and brief
biography of Dr. Aaron M. Altschul.
Page 76: Photos show bottles of Puma (Guyana), Saci
(Brazil), and Vitasoy (Hong Kong). For each is given: The
percentage and source of protein. The percentage of calories
from protein. The cost per bottle in U.S. cents (range 3.5 to 5
cents).
Fig. 3 (p. 152) is a graph that shows, for various
countries of the world, the percentage of total grain supplies
fed to animals (Denmark and USA are highest at 72-78%)
versus animal protein consumption (pounds per person
per year) (Denmark and USA are highest at about 45 lb).
Address: Special Asst. for Nutrition Improvement to the U.S.
Secretary of Agriculture, USDA, Washington, DC.
6733. Carlson, Elmer C. 1969. Two varieties of soybeans
tolerant of spider mites. California Agriculture 23(6):15.
June.
• Summary: “Observations in 1966 indicated that some of
the Midwest varieties or selections differed in the amount
of spider mite (Tetranychus urticae) infestation and damage
when grown at the West Side Field Station, Five Points,
California.” The two soybean varieties showing most
tolerance to the two-spotted mite in greenhouse tests were
USDA Plant Introduction P.I. 88,492 and UC-228. Address:
Specialist, Dep. of Entomology, Univ. of California, Davis.
6734. Fehr, Walter R.; Clark, Robert C. 1969. New high
protein soybean variety for contract production. Iowa Farm
Science 23(12):3-5. June.
• Summary: Provar, a new special purpose, high protein
soybean variety, is now in the hands of certified seed
growers. It should be available to growers for contract
production in 1970. This is the most detailed article seen on

Provar. Photos show: (1) A round photo of cans or packages
of Worthington Soyameat, Loma Linda Soyalac, and General
Mills Bac*Os. (2) Rows of Provar soybeans growing in a
field. (3) A close-up of eleven seeds of the following soybean
varieties in rows showing the hilum: Lindarin, Provar,
Disoy, Magna, and Prize. The last three are large-seeded
varieties. Address: 1. Asst. Prof. of Agronomy; 2. Research
Technician, Crops Research Div., USDA-ARS. Both: Iowa
State Univ.
6735. Honig, D.H.; Sessa, D.J.; Hoffmann, R.L.; Rackis,
J.J. 1969. Lipids of defatted soybean flakes: Extraction and
characterization. Food Technology 23(6):95-100. June. [20
ref]
• Summary: To determine the source of flavor of the flakes,
pentane-hexane defatted flakes were further extracted with
various non-polar and polar solvents. Genistein, genistin,
and daidzin were found in crude lipid fractions extracted
from defatted soybean flakes. Address: Northern Regional
Research Lab., Peoria, Illinois.
6736. Johnson, B.J.; Jellum, M.D. 1969. Effect of pesticides
on chemical composition of soybean seed [Glycine max (L.)
Merrill]. Agronomy Journal 61(3):379-80. May/June. [5 ref]
• Summary: The authors report that six herbicides did not
influence soybean oil quality. Address: 1. Asst. Prof. of
Agronomy; 2. Assoc. Prof. of Agronomy. Both: Univ. of
Georgia, College of Agric. Exp. Station, Georgia Station,
Experiment, GA 30212.
6737. Joint Task Force of the USDA and the State
Universities and Land Grant Colleges. 1969. A national
program of research for soybeans. Washington, DC. 42 p.
June.
Address: Washington, DC.
6738. Soybean Digest. 1969. John W. Evans of Minnesota
has left us. June. p. 36.
• Summary: “John W. Evans, 79, Montevideo, Minnesota, a
longtime member of the American Soybean Assn. board of
directors, a past president and an honorary life member, died
at the Montevideo hospital May 6.
“Mr. Evans was an organizer and the first president
of the Minnesota Soybean Growers Assn. He attended
an MSGA board meeting a short time before his death.
He actively worked for the enabling legislation to allow
Minnesota producers to set aside up to ½ cent/bu for market
development work which passed the Minnesota legislature
and was signed by the Governor in May.
“Mr. Evans had served as an ASA director since 1946.
He was vice president in 1948-49 and president in 1949-51.
He was a former director of the Soybean Council of America.
“It was no happenstance that colored margarine was
legalized nationally when Mr. Evans was ASA president;
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and was legalized in Minnesota when he was president of
MSGA.
“He was a member of the first ASA trade mission to go
to Japan in behalf of soybean market development, in the fall
of 1957.
“Mr. Evans was a leading Minnesota seed producer for
almost 50 years, specializing in hybrid corn and soybeans.
He was born near Montevideo in 1890, graduated from
Montevideo High School and Hamlin University, spent 3
years in California developing a citrus orchard for his father,
then returned to Montevideo in 1915 to take over the Evans
farm.
“He was a past president of the Minnesota Crop
Improvement Assn., a past executive secretary of the
Minnesota Hybrid Seed Corn Growers which he helped
organize, and for 34 years president of the Farmers Equity
Elevator Co. at Montevideo.
“He was elected a premier seed grower in the first class
of growers so honored in 1928.
“He had the longest continuous record of certified seed
production of anyone in the history of the Minnesota Crop
Improvement Assn.
“Mr. Evans was a Methodist, a Mason, and a Republican
and very active in all three organizations. He helped to write
the Republican national farm plank on two occasions and
served on President Hoover’s original Farm Board.
“He is survived by Mrs. Evans; a son John S.,
Montevideo; daughters Mrs. Willis Downs, Brockton,
Massachusetts, Mrs. R.W. Bennett, St. Cloud, Minnesota;
and a niece Mrs. F.W. Cornwell, Eagle Lake, Minnesota; two
sisters, and 12 grandchildren.
“Tribute from long-time associates:
“The following tribute comes from Mr. and Mrs.
Chas. V. Simpson, longtime associates of Mr. Evans. Mr.
Simpson, a past president of ASA, is now in Tanzania on an
agricultural mission. “’I do not choose to be a common man.
I believe it is my right to be uncommon!’ Such was the creed
of the uncommon John W. Evans.
“Trained as a teacher, John spent his life in teaching
and leading. He dedicated himself to the task before him, no
matter how insurmountable it seemed.
“Mr. Evans, as president of the Minnesota Crop
Improvement Assn., wrote on the publication of the first
issue of the Minnesota Seed Grower, in April 1928. ‘The
final effect of the ever-increasing acreage... the welfare of
the people, all depend to a great extent upon the character of
the seed planted... It is with pleasure and a feeling of pride
that I give my official benediction to this, the first copy of the
Minnesota Seed Grower.’
“We can but echo his words, ‘It is a pleasure, and with a
feeling of pride that we give our benediction to this,’ the last
tribute to a man who gave so much for so many.”
A portrait photo shows John W. Evans.

6739. USDA, Federal Extension Service. 1969. Common
soybean insects: for safe and effective use of insecticides,
always identify the problem correctly. Soybean Digest. June.
p. 20-21.
• Summary: “1–Bean Leaf Beetle. This insect winters in the
adult stage beneath litter in fields, becoming active early in
the spring. The females lay eggs in the soil surrounding bean,
pea, soybean and other plants. Larvae feed on roots in soil,
adult beetles feed on undersides of leaves and on bean pods,
at times producing economic damage. Larvae are whitish,
segmented, and brown at both ends, resembling rootworms.
Larvae feed 3-6 weeks, then pupate in soil. Two to five
generations are produced each year in soybean-growing
states.
“2–Mexican Bean Beetle. Most serious on field and
garden beans, but will occasionally damage soybeans.
Both larvae and adult beetles feed on leaves, producing a
skeletonizing effect. They also damage pods and stems.
Adults winter beneath trash in fields, appearing when newly
planted beans emerge from soil in spring. Yellow eggs are
deposited on undersides of leaves in groups of 40-50. These
hatch in about a week into spiny yellow larvae. Larvae
pupate beneath leaves on the plants, adult beetles emerging
about 10 days later. Two to three generations are produced
each year in soybean-growing states.
“3–Japanese Beetle. Present in eastern soybean-growing
areas. If you see an insect resembling picture No. 3 in a
soybean field in any state west of the Mississippi River, send
it to the entomology department at your land grant college At
Once. This insect is a serious pest of lawns in eastern U.S.,
the roots of which are damaged by the larvae. Larvae are
C-shaped and resemble white grubs. Adults feed on foliage
and fruits of deciduous and fruit trees, and flowers, and are
particularly fond of soybeans, where they concentrate on the
upper leaves. One generation per year.
“4–Striped Blister Beetle. One of several species found
on soybeans in Nebraska. The black blister beetle is more
common. All of these beetles strip foliage from the plants,
but are rarely abundant enough to cause economic damage.
The larvae of many of the blister beetles are beneficial, being
parasites of grasshopper egg pods in the soil. All species
of blister beetles are soft-bodied, cylindrical, and have a
constriction between the head and thorax. Body coloration is
variable.
“5–Green Stink Bug. Several species of stink bugs
damage soybeans by puncturing pods and developing seeds
with their piercing sucking mouthparts. Commercial damage
is done by these insects in some areas of the South.
“6–Two-Spotted Spider Mite. Mites are not insects.
They closely resemble ticks and spiders, but are extremely
small and are visible only with magnification. Spider mites
feed on the undersides of leaves, producing yellowing and
browning. Leaves are usually covered with a webby material,
in which round, white eggs can be found. Mite damage is
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usually most serious during prolonged dry periods.
“7–Thrips. Thrips are very small leaf-feeding insects.
Plant cells are lacerated by the insects’ mouthparts and the
juices are sucked up. Injury consists of dead, yellowish areas
in leaves which are often conspicuously spotted with fecal
material. Damage is usually not serious, except to gladioli,
and occurs relatively early in the growing season.
“8–Grape Colaspis. Occurs in soybean, red clover and
alfalfa fields. Larvae are subterranean, feeding on roots but
seldom severely damaging the plants. Soybeans planted
in old clover ground may be injured early in the growing
season. Adult beetles are small, about 1/8 inch long,
yellowish, and covered with small punctures. They normally
eat small holes in leaves.
“9–Seed Maggots. May attack newly planted seed and
seedlings, particularly during prolonged periods of cool,
wet weather when germination and growth are slowed. Seed
attacking insects are most prevalent on soils that are very
high in organic matter.
“10–White Grubs. Taproots of soybeans are stripped
of secondary roots and rootlets by whitish, C-shaped grubs.
These are the larvae of common June beetles. Life cycles are
quite long, often from 2-5 years, depending on the species
involved. White grubs, as a pest to crops, are most often
associated with newly broken sod or soil bank land that for
some time has supported a heavy growth of weeds and/or
grasses.
“11–Grasshoppers. Damage to soybeans and other row
crops is usually confined to margins bordering weedy fence
rows or pasture. Grasshopper eggs are laid in situations
where the soil remains undisturbed for long periods of time.
After hatching in the spring, young hoppers gradually move
into the more succulent crops bordering their breeding areas.
Edges of leaves are eaten imparting a ragged appearance to
the plants. If populations are heavy, complete defoliation
may result.
“12–Green Clover Worm. A serious or potentially
serious pest of soybeans wherever they are grown. Larvae
are light green with yellow striping, feed on the undersides of
leaves, and crawl with a looping motion. Holes are eaten in
leaves and in blossoms, sometimes stripping the entire plant.
Adult moths are dark brown and fly with a rapid motion
when disturbed. Larvae are often parasitized by certain fliesnote the eggs attached to the larva in Figure 12.
“13–Cabbage Looper. May cause soybean defoliation
damage, especially in more southern states. Damage
generally occurs late in the season by greenish larvae having
a prominent white line along each side of the body and two
others near the middle of the back. As opposed to the green
clover worm, this species has only two pairs of ventral
prolegs [small, fleshy, stub structures] in addition to the
single anal pair.
“14–Garden Webworm. This insect occasionally has
been important in some areas of soybean growing states

every year. Larvae feed on leaves beneath a web of silk with
which they tie together parts of the plants.
“15–Corn Earworm. This insect has not been reported as
damaging soybeans north of Missouri. It is a common pest
on field and sweet corn, on tomatoes (then referred to as the
tomato fruitworm), and on cotton in the southern U.S. (where
it is called the cotton bollworm). Damage to soybeans occurs
late in the season and consists of feeding injury to seed pods.
Color of corn ear-worms is extremely variable, ranging from
greenish to yellow and reddish pink or brown.
Control Information. The color illustrations are designed
to help identify some of the more important insect pests of
soybeans. Entomologists at your state lend grant college or
university can provide you with up-to-date control measures
against these pests. The illustrations are of insects in north
central states, but most of them are also found in the South.
“Prepared by extension entomologists of the north
central states in cooperation with the Federal Extension
Service, U.S. Department of Agriculture. Illustrations
courtesy Eddleman Printing Co., Los Angeles, California.”
Note: Page 21 is filled with 15 small photographs.
6740. Wang, Hwa L.; Ruttle, Doris I.; Hesseltine, C.W. 1969.
Antibacterial compound from a soybean product fermented
by Rhizopus oligosporus. Proceedings of the Society for
Experimental Biology and Medicine 131(2):579-83. June.
[11 ref]
• Summary: “In the course of investigating the proteolytic
enzyme systems of Rhizopus oligosporus Saito, a mold used
for tempeh fermentation, we found that the mold produces
a compound that inhibits the growth of bacteria associated
with cheese making... the cheese failed to become acid
because of failure of the lactic acid bacteria to grow.”
Many fungi produce antibiotics. However it is rare for
Phycomycetes (such as members of the genera Rhizopus
or Mucor) to produce antibiotics. Thus it was unexpected
when this investigation showed that R. oligosporus produced
antibacterial compound(s) that inhibited the growth of
Streptococcus cremoris. “The production of antibacterial
agents by these species certainly would help to explain
the nutritional value of fermented foods as claimed by
natives, and the beneficial effects of tempeh on patients with
dysentery as observed by Van Veen and Schaefer (1950)...
“The compound may not be an important antibacterial
drug, but it is well established that antibiotics, in addition
to minimizing infections, elicit growth-stimulating effects
in animals. All these results, however, emphasize that
antibiotics have a particularly striking growth-stimulating
effect in diets that are deficient in any one of several vitamins
or proteins, or some growth factors still unknown...
“Oriental people constantly are exposed to
overwhelming sources of infection and their diets are
frequently inadequate, yet they possess a wonderful
resistance to disease. Our finding that an antibacterial agent
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is produced by R. oligosporus possibly offers a clearer
understanding of the true value of tempeh in the diet of
Indonesians, and perhaps of fermented foods in the diets
of Orientals.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
6741. Foreign Agriculture (USDA Foreign Agricultural
Service). 1969. Four visiting teams view two different
aspects of soybean use. 7(28):13. July 14.
• Summary: Teams from Sweden, Portugal, India, and
Pakistan, sponsored by the Soybean Council of America,
Inc., toured soybean production, processing, and shipping
facilities in the USA during May and June. The Indian and
Pakistani teams were chiefly interested in soybean oil and
the different methods of processing, refining, and shipping
this commodity. They arrived in the USA separately but
during June combined their itineraries from Minnesota
(Minneapolis, Mankato, Albert Lea), to Iowa (Mason
City [The plant formerly managed by Glenn Pogeler, now
of SCA]), Illinois (Peoria–USDA’s Northern Utilization
Research Lab.), Arkansas, and finally Louisiana (New
Orleans–USDA’s Southern Utilization Research Lab.).
“India, for example, is the second largest market for
semirefined U.S. soybean oil, and our exports to that country
in 1968 were 200 million pounds. About the same amount
will be shipped by the United States in 1969 to India under
P.L. 480. The names of the team members from India and
from Pakistan are listed.
By contrast, the Swedish and Portuguese teams were
primarily interested in the processing and use of soybean
meal. Portugal is working to develop a modern beef
industry, whereas Sweden is developing a poultry industry.
The Portuguese team (whose members names are given)
began their U.S. visit on May 16 with a tour of the Chicago
Board of Trade, then visited soybean storage and milling
facilities, and farms in the area that produce soybeans
and feed the cattle rations containing soybean meal. Then
they visited sites in St. Louis, Missouri, and Dallas, Texas.
The Portuguese and Swedish teams joined temporarily on
May 26-27 in Kansas City, Missouri, to participate in the
Third National Feed Production School, sponsored by the
American Feed Manufacturers Association.
The names of the Swedish team members are given.
On May 21 they visited the USDA’s research facilities on
the feeding of animals in Beltsville, Maryland, followed by
visits to a cooperative poultry processing plant (Rockingham,
Virginia), a large integrated farm cooperative (Des Moines,
Iowa), and the Chicago Board of Trade.
6742. Eldridge, A.C.; Wolf, W.J. 1969. Crystalline saponins
from soybean protein. Cereal Chemistry 46(4):344-49. July.
[21 ref]
Address: Northern Regional Research Lab., Peoria, Illinois
61604.

6743. Hodges, R.J. 1969. Soybean production in Texas.
Texas A&M Univ. Agricultural Extension Service MP-916. *
• Summary: Suggests soybean varieties for the irrigated high
plains of Texas. Address: Texas.
6744. Peterson Seed Co. 1969. A tip of the hat to Dr. C.R.
Weber: Peterson Seed Co. Director of Research (Ad).
Soybean Digest. July. p. 21.
• Summary: “We think congratulations and recognition are
in order for Dr. C.R. Weber upon the announcement from
Iowa State University of the release of the new high protein
Provar soybean variety. This brings to over 40 varieties
he has helped develop, 15 of which are his own selection,
including Amsoy, Hark, Corsoy, etc. Provar was selected and
developed by Dr. Weber before he left Iowa State 2 years
ago to become Director of Research for the Peterson Seed
Companies. Provar is the result of a farsighted program for
Iowa State and the U.S.D.A. which was started in 1955–an
attempt to gain protein without losing oil or yields–both
very difficult objectives. It is believed that Provar stands an
excellent chance to fill a unique place in domestic and export
markets where high protein soybeans are desired. It is about
3 days earlier, 4-5 points (about 12%) higher in protein than
Amsoy, and about 1.3 bushels per acre lower in yield.
“In the short time Dr. Weber has been with us, in
addition to building a comprehensive and creative program,
he has found time to author or co-author 30 published
scientific papers and several popular articles. Dr. Weber was
made an honorary life member of the American Soybean
Association in 1963, was selected Fellow, American Society
of Agronomy in 1964 and in 1967 he became one of just
2 men who have received the Master Farmer Exceptional
Service Award from Wallaces Farmer magazine during the
past 43 years. Known by his colleagues as ‘Mr. Soybean,’
he has developed more commercially accepted soybean seed
varieties than any other plant breeder in history. In recent
years with us he has continued this varietal development
work, along with a continuing large-seed development
program, a high protein program, and has extensively and
intensively investigated the potential of soybean blends,
resulting in the release of several improved commercial
blended seed products.
“Keep up the good work, Bob!”
A portrait photo shows Dr. C.R. Weber.
6745. Schlosser, G.C.; Dawson, E.H. 1969. Cottonseed flour,
peanut flour, and soy flour: Formulas and procedures for
family and institutional use in developing countries. USDA
Agricultural Research Service ARS 61-7. 51 p. July.
• Summary: Contains many recipes. Address: Washington,
DC.
6746. Soybean Digest. 1969. ASA [American Soybean
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Assoc.] expands market development worldwide. July. p. 10.
• Summary: “ASA, which pioneered commodity market
development in Japan 13 years ago, is now undertaking such
projects in 17 countries. ASA signed a long-range agreement
with USDA’s Foreign Agricultural Service in mid-June.
The agreement guarantees financing of the projects totaling
approximately $1.6 million for a 2-year period. Industry
organizations in other countries are expected to match that
amount, which will mean an action program of over $3
million in the next 2 years to expand soybean markets in
many parts of the world.”
“Offices in Germany and Iran are being opened... The
German office will handle projects in Germany, Austria,
and Switzerland. The Iranian office will be responsible for
market development programs in Iran and the Middle East...”
An American Soybean Institute is being developed.
6747. Soybean Digest. 1969. Fish meal ranks second to
soybean meal in world trade. July. p. 30.
• Summary: “Fish meal–used primarily as an ingredient in
poultry rations–has grown in importance in recent years with
the rise in poultry and livestock production.
“Today it ranks second, after soybean meal, among
the meals traded internationally. Chief beneficiary has been
Peru. The fish meal industry there has grown spectacularly
since the early 1950s and is now the country’s top earner of
foreign exchange.”
From: Peru’s Fish Meal Industry. FAS M-204. April
1969, USDA.
Note: FAS stands for USDA’s Foreign Agricultural
Service.
6748. United States Department of Agriculture, Agricultural
Research Service, Crops Research Div. 1969. Notice of
release of Protana soybean to qualified producers. Beltsville,
Maryland. 4 p. July. Unpublished manuscript. 28 cm.
• Summary: “Protana is being released because it has
distinctly higher protein content than currently grown
varieties. It should be grown only by producers prepared to
grow and market it as a special high protein soybean.”
Protana was developed by the USDA Crops Research
Division in cooperation with five state agricultural
experiment stations: Illinois, Iowa, Ohio, Indiana (Purdue),
and South Dakota. One page asks the director of each of
these stations to sign, date, and return that page. Note: Jim
Wilcox of Purdue probably has the signed and dated copy.
The original cross (which included Mukden, a variety
high in protein and resistant to phytophthora root-rot) was
made in 1957 by A.H. Probst at the Purdue Agric. Exp.
Station. Other ancestors include Lincoln, Ogden, and Kent.
“Protana performed especially well in Indiana tests in the
period 1964-68. In the Indiana tests Protana equaled Amsoy
in seed yield and averaged about 4 points higher in percent
protein. A table shows the results of these tests: Yield (bu/

acre): Protana 37.3. Amsoy 40.0. Harosoy 63 38.3. Seeds
per pound: Protana 2,500. Amsoy 2,550. Harosoy 63 2,425.
Thus Harosoy 63 had the largest seeds and Amsoy had the
smallest. Composition of protein / oil (percentage): Protana
42.5 / 20.2. Amsoy 38.8 / 21.7. Harosoy 63 40.8 / 20.8.
Protana is in Group II maturity, averaging about 5 days
later than Harosoy 63 and 2 days later than Amsoy. The
seeds are medium in size and shiny-yellow, with imperfect
black hilum color. Protana is resistant to phytophthora rootrot, moderately resistant to downy mildew, and has a low
incidence of purple stained seed. The simultaneous release
date will be August 20, 1969. Indiana will maintain breeder
seed of Protana. Details on the origin and development of
Protana are given, year by year, from 1957 to 1969 (Source:
Cooperative Uniform Soybean Tests, Group II).
A cover letter from Al Probst (Research Agronomist at
Purdue) to Dr. B.E. Caldwell (at the USDA Plant Industry
Station, Beltsville) is on USDA’s Agricultural Research
Service (ARS) letterhead and dated 15 July 1969.
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Protana. Address: Beltsville,
Maryland.
6749. USDA Plant Inventory. 1969. Plant material introduced
January 1 to December 31, 1967 (Nos. 317904 to 324307).
No. 175. 262 p. July.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Leguminosae.
322689-322695 (p. 184). From Angola. Seeds presented
by Instituto de Investigacao Agronomica de Angola, Nova
Lisboa. Numbered Sept. 18, 1967.” C 8015. Improved.
Origin unknown. Maturity 129 days. Nonshattering. Yield
2.550 kg. per hectare. C 8037. Bean No. 279. Origin
unknown. Maturity 128 days. Nonshattering. Yield 2.550
kg. per hectare. C 8092. Jubiltan 109. Origin Mozambique.
Maturity 129 days. Nonshattering. Yield 2.870 kg. per
hectare. E 939. Max C.P.1159A8. Origin Australia. Maturity
128 days. Nonshattering. Yield 2.430 kg. per hectare. E 1151.
Bicolor. Origin Angola. Maturity 117 days. Little resistance
to shattering. Yield 2.290 kg. per hectare. E 1155. Hernon.
Origin unknown. Maturity 126 days. Little resistance to
shattering. Yield 2.290 kg. per hectare. E 1217. Bicolor do
Cuima. Origin Angola. Maturity 118 days. Nonshattering.
Yield 2.290 kg. per hectare.
323275-323278 (p. 196-97). “From Pakistan. Seeds
collected by Ralph S. Matlock, Department of Agronomy,
Oklahoma State University, Stillwater, Oklahoma. Received
Oct. 11, 1967.” Col. No. 7. Mirjanhat. Rawalpindi. Presented
by Rafig Ahmad. Believed to be of Burmese origin. Yellow.
Col. No. 12. Mothi. Ayub Research Institute, Lyallpur.
Presented by Shamshad A. Kahn, Oilseed Botanist. Native
species. Col. No. 14. K-16. Native variety. Seed small,
black. Presented by Manzoor Ahmad A. Baluch, Associate
Professor of Botany, Agricultural Research Institute, Tando
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Jam. Col. No. 15. K-30. Seed small, black. Presented by
Manzoor Ahmad A. Baluch, Associate Professor of Botany,
Agricultural Research Institute, Tando Jam.
323550-323581 (p. 208). “From India. Seeds collected
by Theodore Hymowitz, Agricultural Experiment Station,
University of Illinois, Urbana, Illinois. Received Nov. 15,
1967.” 12 varieties from Nainital District, elevations 4,000
to 7,500 feet. 17 varieties from Almora District, elevations
3,300 to 5,900 feet. Seoni Yellow. Collected by P.L. Digarsey
at Seoni, Madhya Pradesh.
323586-323587 (p. 209). “From Portugal. Seeds
presented by Jardin e Museu Agricola do Ultramar, Lisbon.
Received Nov. 15, 1967. Variety names: Dobrangeana,
Sangora.
324066-324068 (p. 237-38) “From Rhodesia
[Zimbabwe]. Seeds presented by J.R. Tattersfield,
Department of Research and Specialist Services, Ministry of
Agriculture, Salisbury Research Station, Salisbury. Received
Dec. 6, 1967.” Variety names: Geduld, Hernon 237, Hernon
273. Address: Washington, DC.
6750. Wilkens, W.F.; Hackler, L.R. 1969. Effect of
processing conditions on the composition of soymilk. Cereal
Chemistry 46(4):391-97. July. [6 ref]
• Summary: Harosoy variety soybeans with 12-13% initial
moisture content were used in these experiments. Dehulling
was accomplished by heating the beans for 10 minutes at
105-110ºC in a circulatory air oven, cooling, then passing
them through a properly spaced burr mill to loosen the
hulls, without substantial cracking of the cotyledons. The
hulls were separated by aspirating a moving bed of cracked
soybeans.
Figures show: (2) That as the soak temperature of
dehulled soybeans was increased from 25ºC to 65ºC, the total
solids and total carbohydrates decreased the most; protein
and lipids decreased only slightly.
(3) That the higher the soak temperature of dehulled
soybeans, the faster the water uptake. However soaking at
ambient temperature (30ºC) requires no energy for heating
the soak water and results in the greatest water uptake after
2-3 hours of soak time.
(4) The effect of soak temperature and time on the water
uptake of whole soybeans. These soybeans, which are not
dehulled, absorb water more slowly than dehulled soybeans.
Whole soybeans soaked at 40ºC absorb the most water after
7 hours, whereas those soaked at 30ºC absorb the least.
(5) Effect of soak temperature and time on the
composition and yield of soy milk prepared from whole
soybeans with a 100ºC water extraction grinding (hot grind).
Soak times: 1 3 and 6 hours. As the soak temperature of
whole soybeans was increased from 25ºC to 65ºC, the total
solids and total carbohydrates decreased the most; protein
and lipids decreased only slightly.
(6) Relation of soak temperature and time to the volume

of filtered soy milk recovered from dehulled soybeans at
100ºC water extraction grinding (boiling water grind). The
volume of soy milk was greatest with a soak time of 3 hours
at 40ºC. Address: New York State Agric. Exp. Station, Dep.
of Food Science and Technology, Cornell Univ., Geneva,
New York 14456.
6751. Wolf, W.J.; Tamura, T. 1969. Heat denaturation of
soybean 11S protein. Cereal Chemistry 46(4):331-44. July.
[22 ref]
• Summary: “Although the need for moist heat to gain
optimal nutritional value of soybean meal has been
recognized for more than 50 years, little is known about the
physical and chemical changes that occur in the proteins as
a result of such treatment. One of the most obvious changes
resulting from heating soybean meal is insolubilization of
major proteins in aqueous solvents.” Address: Northern
Regional Research Lab., Peoria, Illinois 61604.
6752. Courier (Champaign-Urbana, Illinois). 1969.
Hackleman returns to home in Urbana. Aug. 12. p. 3.
• Summary: “Jay C. Hackleman, professor emeritus of the
crops extension department at the University of Illinois,
has returned to his Urbana home to recuperate from a heart
attack.”
6753. UPI. 1969. Special purpose soybeans developed at
Purdue U. News-Gazette (Champaign, Illinois). Aug. 24.
Section 5. p. 43. Farming.
• Summary: Lafayette, Indiana: A new high-protein, specialpurpose soybean variety named Protana has been developed
by Purdue University’s agricultural experiment station. The
protein content averaged about 43%. Foundation seed is
being produced this year and will be released initially only
to soybean producers who qualify to grow and market it as a
special purpose high protein variety.
6754. Bauer, M.E.; Sherbeck, T.G.; Ohlrogge, A.J. 1969.
Effects of rate, time, and method of application of TIBA on
soybean production. Agronomy Journal 61(4):604-06. July/
Aug. [7 ref]
Address: 1-2. Former research assts.; 3. Prof. of Agronomy.
All: Purdue Univ. Agric. Exp. Station, Lafayette, Indiana
47907.
6755. Hymowitz, Theodore; Shu, Susan H. 1969. Effects of
nitrogen, phosphorus, and potassium on the sugar content
of soybeans. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 11(3):7. Summer.
• Summary: Sugars are the third largest component of
soybeans, making up about 13 percent of present day
commercial varieties. Some of these sugars are arabinose,
glucose, sucrose, raffinose, stachyose, and verbascose.
“Raffinose and stachyose are oligosaccharides. They
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are primarily responsible for the flatulence that people often
experience after consuming toasted, dehulled, full-fat and
defatted soybean flour. The other sugars (monosaccharides)
are ingested along the lining of the small intestine. But,
because the human digestive tracts lacks alpha-galactosidase
activity, the oligosaccharides pass into the large intestine
where they are anaerobically fermented to produce gas.
“The principal value of soybeans on the world market
lies in their oil and protein content. Their value might be
enhanced, however, if the oil and protein content remained
high and the sugar content were modified to make soybeans
more acceptable for human consumption.
“To determine whether soil applications of nitrogen,
phosphorus, and potassium affect total sugar content, an
experiment was initiated...
Conclusion: “Evidently any modification of the sugar
content in soybeans must be done by breeding. The oil and
protein contents of soybeans are genetically controlled
by the maternal parent and it has been possible to derive
genetic lines which are high or low in oil and protein. It
is reasonable to assume that the sugars in the soybean are
also conditioned by genetic factors and that it should be
possible to derive genetic lines high or low in sugar content.
Additional investigations are therefore being initiated to
develop soybean lines that vary in total sugar content and
in the kinds of individual sugars.” Address: 1. Asst. Prof. of
Plant Genetics; 2. Graduate Research Asst. in Agronomy.
Both: Univ. of Illinois, Urbana, Illinois.
6756. Leng, Earl R. 1969. The soya bean explores new
territory. World Farming 11(8):8-9, 11-12. 14-15.
• Summary: Contents: Introduction. The potential. Will soya
beans do any better? History of soybean research in India
from 1965. Climatic factors. Variety selection. Seedbed
preparation. Planting techniques. Weed control. Insect
and disease pests. Harvesting and threshing. Seed storage.
Utilization: Full-fat soy flour, soy milk.
For the last 3 years, the author has headed the University
of Illinois’ Coordinated Soya Bean Research Project in India.
Under this program, he has conducted India’s first extensive
field trials using modern soybean varieties suited to Indian
conditions. The soybean is almost unknown in many areas of
the world, such as India and Africa, where protein is in acute
short supply.
“Except for Indonesia, southern China, Taiwan, and
the Philippines, soya beans were almost unknown in the
tropical and sub-tropical regions of the world until about
1960. In the early 1960’s work in southern Brazil rapidly;
showed that good yields and high protein content of soya
beans could be produced in that area. The varieties used
were chiefly those grown in the Gulf Coast states of southern
United States. Yields of 1,500 to over 2,000 pounds [per
acre] were reported from experimental trials in both southern
and central Brazil, and significant acreages are now grown in

southern Brazil.
“In 1965 research workers with the University of
Illinois, Urbana, Illinois, U.S.A., began intensive soya bean
field trials at Pantnagar in northeastern India and at Jabalpur
in the central part of the country under a USAID contract.
The first year’s results were only moderately encouraging;
however, the 1966 trials at Pantnagar resulted in some yields
over 3,000 pounds per acre. By 1968, it had been shown that
yields up to nearly 4,000 pounds per acre could be produced
both at Pantnagar and at Jabalpur. These outstanding results
were achieved with varieties developed by U.S. Dept. of
Agriculture plant breeders for the Gulf Coast states of
southern U.S. From these results, it is now clear that high
yields of soya beans can be obtained in much of India,
between latitudes 23º and 30º.”
A photo shows the Leng in a field of soybeans at
Jabalpur, India. Address: Agronomist, Univ. of Illinois,
Urbana.
6757. Orr, Martha Louise. 1969. Pantothenic acid, vitamin
B-6, and vitamin B-12 in foods. USDA Home Economics
Research Report No. 36. 53 p. Aug. [440* ref]
• Summary: Lists the content of these three vitamins (p. 25)
for: Soybeans, mature, dry, raw. Fermented product, tempeh.
Soybean flours (full-fat, high-fat, low-fat, and defatted).
Soybean milk product, sweetened powder.
The percentage of vitamin B-6 in the form of pyridoxol,
pyridoxal, and pyridoxamine is as follows: for soybeans (44,
44, 12) or (18, 77, 5), soyflour (63, 25, 12).
6758. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. Registration of Beeson soybeans. Crop Science
9(4):523-24. July/Aug. [3 ref]
• Summary: Registration No. 73, for Beeson. Address: 1,
4. Research Agronomist and Research Geneticist, Crops
Research Div., ARS, USDA, and Prof. and Assoc. Prof.
of Agronomy, Purdue Univ. [Indiana], respectively; 2-3.
Asst. Prof. and Prof. of Plant Pathology, Purdue Univ.,
respectively.
6759. Protana: New U.S. domestic soybean variety. Specialty
high-protein soybean. 1969. Seed color: Yellow (shiny), with
imperfect black hilum.
• Summary: Sources: United States Department of
Agriculture, Agricultural Research Service, Crops Research
Division. 1969. “Notice of release of Protana soybean to
qualified producers.” Beltsville, Maryland. 4 p. Unpublished
manuscript. July. 28 cm. Protana, a new high-protein
soybeans, will be released on 20 Aug. 1969.
Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. “Protana: A new high-protein, root-rot-resistant
soybean.” Soybean Digest Oct. p. 8. A table shows that
Protana has the second highest yield (37.3 bu/acre) after
Amsoy (40.0). Provar has the largest seeds (2150/lb) vs.
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2500 for Protana. Provar also has the highest protein content
(43.2%) vs. 42.5% for Protana. Protana’s seeds are medium
in size and shiny-yellow with imperfect black hila (seed scar)
color.
Bernard, R.L.; Cremeens, C.R. 1970. “Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection.” RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. See p. 12-13. Variety: Protana.
Prior designation: C1376. Source: (Mukden x C1069,
Kent sib) x (PI 65.338 x C1079, Kent sib). Year named
or released: 1969. Developer or sponsor: Purdue AES
(Agric. Exp. Station) & USRSL (U.S. Regional Soybean
Laboratory).
Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox, J.R.
1971. “Registration of the Protana soybean.” Crop Science
11(2):312. March/April. Registration No. 86. Mukden was
one of the parents of Protana. Hybridization, selection, and
development of Protana were done at the Purdue Agric.
Exp. Station in cooperation with the USDA ARS. Protana
is a special-purpose variety with a high protein content
and resistance to Phytophthora rot. The protein content of
Protana averages nearly 43%, which is 3.9% higher than
Amsoy and 2.3% higher than Harosoy 63. The seeds are
average size (about 2,500 per pound) and are yellow in
color with primarily imperfect black hila. Foundation seed
of Protana was produced in 1969 and released to certified
soybean seed producers in 1970. The Purdue Agricultural
Experiment Station will be responsible for maintenance
of the breeder’s seed. For more information, see Soybean
Digest 29(13):7-8. 1969.
Howell, R.W. 1971. “Breeding for improved oilseeds.”
J. of the American Oil Chemists’ Soc. 48(9):492-94.
Sept. “Breeding for improved oilseeds has traditionally
emphasized improvement in yield, oil content and disease
resistance... The soybean varieties Provar and Protana
were released in 1969 because they contain higher protein
percentages than other varieties.”
Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. “In my Feb. 1999 table (1999
soybean breeders conference) I listed Porotana, Provar, and
Proto with the ‘large-seeded’ cultivars. But they are not
large seeded; they are specialty varieties released for their
high protein content so probably should be put in a different
category. This will be a growing category in the future–i.e.,
soybeans with special compositional traits.” Address: USA.
6760. Sakurai, Yoshito. 1969. Fundamental investigation
of evaluation of United States soybean and processing
conditions for manufacture of dried tofu, to increase the
use of United States soybean in Japan and other countries:
Final report of research conducted under grant authorized by
Public Law 480 for the U.S. Department of Agriculture Sept.
1966–Aug. 1969. Tokyo: Japan Frozen Tofu Association.

68 + [59] p. No index. 30 cm. Project no. UR-A11-(40)-32.
Grant no. FG-Ja-124. Report period Sept. 1966–Aug. 1969.
[Eng]
• Summary: Contents: Summary. Introduction. 1. Effect
of processing conditions on the quality of final product in
kori-tofu manufacturing. 2. Soybean protein denaturation by
freezing. 3. Difference in physical properties of fresh-tofu
and kori-tofu prepared from 7S and 11S soybean protein
components. 4. Evaluation of soybean varieties as a material
for kori-tofu making. 5. Studies on the browning of kori-tofu.
6. Texture changes of cooked kori-tofu: Influence of storage
conditions of kori-tofu. 7. Studies on the development of
swelling and elastic softening properties of rehydrated koritofu. Conclusion. Note Yoshito Sakurai was born in 1905.
Address: Tokyo, Japan.
6761. Slover, Hal T.; Lehmann, J.; Valis, R.J. 1969. Vitamin
E in foods: Determination of tocols and tocotrienols. J. of the
American Oil Chemists’ Society 46(8):417-20. Aug. [7 ref]
• Summary: “A method is described for the analysis of
foods for the forms of vitamin E. Detailed procedures are
given for extraction, saponification and partial purification
by thin layer chromatography.” Tocols and tocotrienols are
individual tocopherols. There are many forms of vitamin
E. Address: Human Nutrition Research Div., USDA,
Agricultural Research Service, Beltsville, Maryland 20705.
6762. Soybean Digest. 1969. NSPA to handle market work in
Asian nations. Aug. p. 48.
• Summary: “The National Soybean Processors Assn. has
taken over soybean oil and meal market development duties
in three Asian nations, according to T.W. Bean, association
president.
“Expanded marketing responsibilities will cover U.S.
soybean oil and meal in Pakistan, India, and Turkey. Market
development of U.S. soybean products in these nations was
previously handled by the Soybean Council of America, Inc.
“President Bean accompanied by NSPA staff members
recently negotiated contracts with representatives in each of
the three key Asian countries. Contracts were made effective
July 1, and will continue for a minimum of 1 fiscal year.
Major duties of each office include increasing sales of U.S.
soybean oil and meal abroad, and close cooperation with
USDA on P.L. 480 programs of the Foreign Agriculture
Service.
“Official representatives for the NSPA are: Rustom
Patel, Karachi, Pakistan; Maharajkumar Virendrasingh, New
Delhi, India; and Vasfi Hakman, Ankara, Turkey. All were
previously on the staff of the Soybean Council.”
6763. Spilsbury, Calvin C. 1969. The U.S. soybean market in
the Republic of China (Taiwan). USDA Foreign Agricultural
Service. FAS M-209. 20 p. Aug. Summarized in Soybean
Digest, Nov. 1969, p. 52.
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• Summary: Contents: Foreword, by Howard A. Akers.
Introduction. The market. The oilseed crushing industry:
Organization and mill location, number and type of mills,
crushing capacity. Soybean oil and foods: Soybean meal
demand for swine, soybean meal demand for poultry.
Domestic oilseed supplies: Soybeans, peanuts, rapeseed,
sesame, minor oilseeds. Marketing: Discharging and
handling facilities, freight costs, government controls,
purchasing, credit, quality problems, crushing margins wide.
Appendix: Directory of major soybean and oilseed crushing
mills, by region.
The Foreword notes: “This small island made nearphenomenal strides in both agriculture and industry in the
late 1950s and early 1960s, and by the mid-1960s was
recognized as a growing dollar market for U.S. soybeans and
soybean products.” In 1965 Taiwan moved from aid to trade
status. In 1966 soybeans were removed from controls, and
with the booming economy of 1967-68, imports of soybean
from the USA–all paid for in dollars,–leaped to record levels.
Today, Taiwan has one of the world’s highest economic
growth rates. Since the end of World War II, and especially
since 1955, the Taiwan oilseed crushing industry has
undergone a complete technological transformation. The
country now boasts 36 solvent extraction plants, many of
them with modern continuous systems.
In Taiwan today, per capita consumption of soybeans for
food is estimated at around 5½ pounds/year, compared with
about 4 pounds in 1958. Soybean oil is now Taiwan’s major
source of edible fats and oils; per capita consumption is
about 6 pounds/year compared with 4 pounds/year for peanut
oil. Total per capita vegetable oil consumption is about 12
pounds/year. Per capita consumption of animal fats is 6-8
pounds/year.
Domestic production of soybeans rose from 4,000
metric tons (tonnes) in 1935-39 to 72,997 tonnes in 1968.
Historically, imports of soybeans and soybean products have
been large. In 1938 over 45,000 tonnes of soybeans and
about 164,000 tonnes of soybean cake were imported, mainly
from Manchuria.
In 1950, Taiwan’s vegetable oil crushing industry was
first organized into a trade association by a group of 20
crushers using screw presses. By 1967 some 86 crushers
were members; this included 35 solvent-extraction operators.
Known today as the Taiwan Regional Association of
Vegetable Oil Expelling and Refining Industries, the group
is located at 82 Nan Yuan Street in Taipei. Today in Taiwan
there are 99 oilseed crushing mills with a total crushing
capacity of 1.3 million tonnes–up from only 400,000 tonnes
in 1954-55.
As in many countries of East Asia, the Taiwanese
consumer has a taste preference for crude peanut oil, sesame
oil, and rapeseed oil, in that order. For this reason, soybean
oil is often marketed as a blend with peanut or rapeseed oil.
The soybeans required for the manufacture of bean

curd [tofu], soybean paste [jiang], [soy] sauce, milk, and
other foods are largely produced domestically. In 1969 an
estimated 40,000 tons of soybeans will be required for bean
curd and 3,000 tons for soybean sauce. “In the rural areas
of Taiwan, soybean milk cooperatives have been organized
under government auspices. Members use their own
soybeans and make their soybean milk at common soybean
milk shops.”
A map (p. 9) shows the island of Taiwan, each of its
prefectures, and where each of four oilseeds (soybeans,
peanuts, rapeseed, sesame) are produced. Tables show: (1)
Production of four oilseeds in Taiwan from 1965-1968.
Peanut production decreased from 88,000 to 74,000 tonnes.
Soybean production increased from 66,000 to 73,000
tonnes but was still No. 2 after peanuts (p. 8). (2) Taiwanese
soybean production, imports, and utilization from 1955 to
1968 (p. 11). Address: Fats and Oils Div.
6764. Tynes, J.S.; Bagent, J.L. 1969. Stink bug damage to
soybeans. Soybean Digest. Aug. p. 18-20.
Address: Cooperation Extension Service, Louisiana State
Univ., Baton Rouge.
6765. Palmby, Clarence D. 1969. U.S. soybeans: Production
and world sales. Foreign Agriculture (USDA Foreign
Agricultural Service). Sept. 1. p. 2-5.
• Summary: Taken from a paper presented to the 49th annual
convention of the American Soybean Association (ASA),
August 11, 1969. The soybean is a typical American. It came
in as an immigrant, struggled in obscurity. Finally, a century
and a half after its introduction to America, the soybean
began the sudden expansion that has made it the second
ranking income producer among cash farm crops. There is
a proposal before the European Community to impose an
internal consumption tax of $60 per tonne on vegetable and
marine oils and $30 per tonne on oil cakes.
Note: This is the earliest document seen (Aug. 2015)
that contains the term “European Community” in connection
with soy.
6766. Agricultural Research (USDA). 1969. Hakko tofu: new
food from soybeans. 18(3):14. Sept.
• Summary: Hakko tofu is a Japanese term meaning
“fermented soybean curd.” This food, to be made from
American-grown soybeans, was developed through a Public
Law 480 project in Japan sponsored by the U.S. Agricultural
Research Service (ARS). The ARS sponsoring scientist, Dr.
Clifford W. Hesseltine, says this food contains high quality
protein, based on a 21-day rat growth study; the PER is 2.7,
compared with 2.2 for regular tofu.
The principal Japanese investigator, Dr. Tetsujiro
Obara (at the Dep. of Agricultural Chemistry, Tokyo Univ.
of Education) found that a 1:420 ratio of calcium sulfate to
soymilk added at 158ºF gave the best product.
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Traditionally the enzymes from a mold were used to
ripen the tofu, but the investigators experimented with
commercial enzymes. Papain gave the best individual
performance, but a mixture of papain, pronase, and bioprase
gave optimum results for faster ripening and improved
texture. For bacterial starters that lower the PH, the best
results were obtained from a blend of half Streptococcus
cremoris and half S. lactis.
Note: This is the earliest English-language document
seen (Oct. 2011) that uses the term “Hakko tofu” to refer to
fermented tofu.
6767. Barnes, Harris H., Jr.; Randolph, Chet. 1969. A
massive program mounted: ASA report. Soybean Digest.
Sept. p. 19-22.
• Summary: At the annual meeting of the American Soybean
Assoc. in New Orleans last year, there was evidence of a
new outlook and attitude. “An entire section of the growers’
convention dealt with market development and more
precisely the need to mount a massive program to move
soybeans and soybean products.” The ASA’s 15-year-old
program in Japan has provided experience and the nucleus
for expansion into other countries, including Taiwan, Korea,
Germany, and Iran. The ASA has signed a $1.6 million
agreement with the Foreign Agricultural Service for market
development in 17 countries during the next two years.
“It’s particularly encouraging to note that three states
have now held soybean checkoff referendums that passed
by sound majorities. In Louisiana it was 77%, North
Carolina 82%, South Carolina 80%... In addition, Minnesota,
Missouri, Texas, and Ohio have all passed enabling acts...
The above is evidence growers support the ASA effort to
step up market development work.” Yet ASA membership
has failed to grow. Address: 1. President; 2. Executive vice
president. Both: American Soybean Assoc.
6768. Eldridge, A.C. 1969. A bibliography on the solvent
extraction of soybeans and soybean products, 1944-1968. J.
of the American Oil Chemists’ Society 46(9):458A, 460A,
462A, 464A, 496A, 498A, 500A, 502A. Sept. [297 ref]
• Summary: This covers the effect of several solvents on oil
removal, toxicity, color, flavor and texture of soybean flakes,
flour and protein. The literature was searched for processing,
principles and apparatus.
Index to bibliography: Apparatus (continuous,
batch), process (continuous, batch), reviews, principles,
toxicity, hazards, by-products, effects on oil and meal,
effects on color, effects on flavor, effects on texture, costs,
solvents (general, methyl alcohol, ethyl alcohol, n-propyl
alcohol, iso-propyl alcohol, n-butyl alcohol, iso-butyl
alcohol, allyl alcohol, butane, propane, pentane, isopentane, methyl pentane, n-hexane, iso-hexane, heptane,
dichloromethane, 1,2-dichloroethane, 1,2-dichloropropane,
1,2,3-trichloropropane, 1,1,1-trichloroethane,

trichloroethylene, dichlorodifluoromethane,
1,2,2-trifluorotrichloroethane, carbon tetrachloride,
chloroform, butyl amine, ethanol amine, triethyl amine,
pyridine, methyl acetate, ethyl acetate, methyl cellosolve,
ethyl cellosolve, benzene, diethyl ether, carbon disulfide,
nitromethane, methyl bromide, butyl bromide, acetone,
ethyl chloride, toluene, xylene, quaternary ammonium salts,
petroleum ether, furfural, iso-propyl ether, dioxane).
Note: “n-hexane” is chemically pure normal hexane (a
single compound), whereas commercial hexane, used for
soybean solvent extraction, is a mixture of n-hexane and
other petroleum-derived compounds having a similar boiling
point. Address: Northern Regional Research Lab., Peoria,
Illinois.
6769. Mustakas, G.C. 1969. The work at Northern
Laboratory. Soybean Digest. Sept. p. 36.
• Summary: “The world hunger has brought soybeans into
the limelight as a primary source of food that can help
alleviate caloric and protein malnutrition.” Historically,
soybeans have been fractionated into three basic intermediate
products. Defatted or full-fat soy flours contain 40-50%
protein and cost $0.06 to $0.08 per pound. Soy protein
concentrates contain about 70% protein and cost $0.20 to
$0.25 per pound. Soy protein isolates contain 95% protein
and cost $0.35 or more per pound.
The NRRL’s work has focused on “full-fat soy flour
because of the importance of both calories and protein in
feeding hungry people around the world... An important
outcome of our work was to develop an enzyme inactivation
procedure that ensured high-oxidative stability in high-fat
products.” This work was carried out under support from the
Agency for International Development (USAID). A portrait
photo shows Gus Mustakas. Address: Northern Regional
Research Lab., Peoria, Illinois.
6770. Palmby, Clarence D. 1969. Production and world sales
of U.S. soybeans. Soybean Digest. Sept. p. 48-51.
• Summary: Discusses: How soybeans more than make
up for declines in cotton production. Sales of soybeans to
western Europe, Asia, and Oceania. The mistake in 1966
which raised the price support level from $2.25 to $2.50 per
bushel. The threat of the proposed EEC internal consumption
tax of $60/tonne on vegetable and marine oils, and $30/
tonne on oil cakes. The growing importance of substitutes–
especially those made from soybeans.
“The soybean is a typical American. It came as a lonely
immigrant. It struggled in obscurity. Slowly it began to
thrive–to succeed in its new environment–to become a part
of the American scene. Finally, a century and a half after its
first introduction, the soybean began the sudden expansion
that has made it the second ranking income producer among
cash farm crops. This is a phenomenon of only the past 20
years.”
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A photo shows Palmby. Address: U.S. Asst. Secretary
of Agriculture for International Affairs and Commodity
Programs.
6771. Pomeranz, Y.; Shogren, M.D.; Finney, K.F. 1969.
Improving breadmaking properties with glycolipids. I.
Improving soy products with sucroesters. Cereal Chemistry
46(5):503-11. Sept. [19 ref]
Address: Kansas Agric. Exp. Station, Manhattan.
6772. Pomeranz, Y.; Shogren, M.D.; Finney, K.F. 1969.
Improving breadmaking properties with glycolipids. II.
Improving various protein-enriched products. Cereal
Chemistry 46(5):512-18. Sept. [5 ref]
Address: Kansas Agric. Exp. Station, Manhattan.
6773. Shotwell, Odette L.; Hesseltine, C.W.; Burmeister,
H.R.; Kwolek, W.F.; Shannon, G.M.; Hall, H.H. 1969.
Survey of cereal grains and soybeans for the presence
of aflatoxin. II. Corn and soybeans. Cereal Chemistry
46(5):454-63. Sept. [12 ref]
• Summary: In a field study involving a survey of 866
commercial soybean samples in the United States, the
authors found only 2 that tested positive for aflatoxin. The
observed incidence of aflatoxin contamination was only
0.8% although 50% of the samples were contaminated with
A. flavus. Address: Northern Regional Research Lab., Peoria,
Illinois.
6774. Soybean Digest. 1969. Soy foods given big play at
ASA’s 49th convention [in South Carolina]. Sept. p. 15.
• Summary: More than 1,000 people attended the American
Soybean Assoc. convention. “The panel on ‘Latest
Developments in Soy Foods,’ with representatives of leading
soy foods processors and of the Northern Regional Research
Laboratory at Peoria [Illinois] was well attended; and the soy
foods luncheons sponsored by Archer Daniels Midland Co.
and Central Soya were crowded to overflowing...
“Archer Daniels Midland featured TVP (its textured
vegetable protein) throughout the whole meal from the salad
through the main course, along with soy flour and soybean
oil shortening.”
6775. Soybean Digest. 1969. Honorary life members
[American Soybean Assoc.]: Dr. Frederic R. Senti and Hays
Sullivan. Sept. p. 16.
• Summary: Dr. Senti became director of the Northern
Regional Research Laboratory at Peoria in 1959. He
participated in the development of guidelines for formulating
high-protein food supplements like corn-soy-milk (CSM).
Over 800 million pounds of CSM have been distributed.
Hays Sullivan has been on the board of directors of the
American Soybean Association (ASA) since 1960. He has
been engaged in the production of cotton and soybeans in

Mississippi County, Arkansas, for over 30 years. Photos
show Senti and Sullivan.
6776. Wang, L.C.; Smith, A.K.; Cowan, J.C. 1969. A note
on the detection of leucoanthocyanins in defatted soybean
flakes. Cereal Chemistry 46(5):468-70. Sept. [3 ref]
• Summary: The authors have prepared fractions
from defatted soybean meal that appear to contain
leucoanthocyanins, which appear to be phenolic constituents.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
6777. Spilsbury, Calvin C. 1969. Loading and shifting alter
soybean grades: Study reveals. Foreign Agriculture (USDA
Foreign Agricultural Service). Oct. 13. p. 10.
• Summary: “For some time now, U.S. soybean shippers
have been receiving complaints of high foreign material
content in deliveries overseas. Even though strict quality
standards are met at U.S. ports, foreign buyers complain that
soybeans unloaded for them sometimes have as much as five
times the foreign material content tolerable for the grade
of soybeans ordered. Others, whose soybeans come out of
the same ship, find hardly any foreign material at all. Their
purchases are virtually free of chaff, seeds, rocks, broken
beans, and other trash.
“Test shipments: To solve the puzzle, officials at
USDA’s Consumer and Marketing Service, the Foreign
Agricultural Service, and the Soybean Council of America
made a survey of the problem this year. Their study involved
shipments of soybeans to German importer Alfred C. Toepfer
and Co., who agreed to help USDA with the quality survey.
“Two soybean cargoes were tested. A total of 465,749
bushels (12,701 metric tons) of No. 3 and No. 4 soybeans
(mixed) went into the ship M/V Eelko into holds 2, 5, 9, and
deep tanks. Another 347,300 bushels (9,440 tons) of No. 3
soybeans were loaded into the M/V Tete Oldendorg in holds
1, 3, and 7.
“The vessels were loaded by gravity belts under the
close supervision of J.L. Helton, district director of the
Grains Division at New Orleans [Louisiana]. Soybeans came
from the St. Charles Elevator at Destrehan and the public
grain elevator at New Orleans–largest and most modern
elevators in the area.
“Based on weighted averages, soybeans in the Eeklo
were 3.32 percent foreign content in hold 2 and 2.58 percent
in hold 5 and the deep tanks. (Maximum tolerance foreign
materials for No. 3 yellow soybeans is 3 percent.) Soybeans
aboard the Oldendorff had an average foreign material
content of 2.53 percent.
“The vessels left for Hamburg in November 1968.
Discharge in Germany–also carefully observed by Mr.
Helton–was done with pneumatic suckers, 10-inch pipes with
removal capacity of 100 metric tons per hour from the ships.
“Probes were put into the sales hoppers at the point of
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discharge, each sample representing 20 tons and all samples
mixed before evaluation. The Eeklo cargo as a whole
averaged 4.15 percent foreign material–0.83 and 1.57 percent
higher than the averages at the time of loading. Percentages
of individual samples ranged from 0.9 percent to as high as
15.4 percent foreign materials, with the highest percentages
on top of the hold.
“Upon discharge, the soybeans from the Oldendorff
averaged 2.76 percent–0.23 percent higher than the average
in New Orleans. Individual samples ranged from 1.6 percent
to 5.6 percent, and again the higher percentage lots were on
top. Comparative analysis also showed a higher percentage
of splits and moisture in samples taken from the top of the
hold.
“Results of the test: The survey revealed a number of
causes for the uneven distribution starting back in New
Orleans where the beans were loaded. As the soybeans
poured out of the elevator, conveyor belts split that stream
into two holds at one time, dividing foreign material
unevenly between the two holds. Gravity fall loading also
may have broken some of the soybeans into particles which
would then be graded as foreign material.
“Ship movements: Natural shifting of the soybean cargo
en route made the light foreign materials float to the top
of the loads while heavier rocks and stones sank. Further,
the pneumatic unloading equipment in Hamburg may have
damaged and broken the soybeans, particularly when the
suckers were not used to full capacity.
“Evaluation of the test samples at discharge was done
by the U.S. Department of Agriculture Board of Appeals and
Review in Beltsville, Maryland. Grading factors considered
were test weight bushel, moisture, and damaged kernels. The
Board also made determination of the total of heat-damaged
kernels; weevils; black, brown, or bicolored soybeans; and
foreign materials in the test cargoes.” Address: Fats and Oils
Div., Foreign Agricultural Service [USDA]-.
6778. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. Protana: A new high-protein, root-rot-resistant
soybean. Soybean Digest. Oct. p. 8.
• Summary: A table lists the following soybean varieties:
Protana, Amsoy, Harosoy 63, and Provar. For each variety is
given: Yield, maturity date, lodging score, height in inches,
seed quality score, seeds per pound, and seed composition:
protein percentage and oil percentage. Protana has the second
highest yield (37.3 bu/acre) after Amsoy (40.0). Provar has
the largest seeds (2150/lb) vs. 2500 for Protana. Provar
also has the highest protein content (43.2%) vs. 42.5% for
Protana. Protana’s seeds are medium in size and shinyyellow with imperfect black hila (seed scar) color. Address:
Purdue Univ. Agric. Exp. Station.
6779. Proceedings of All India Workshop Conference on
Processing, Utilisation & Marketing of Soybean (Second).

1969. Experiment Station, Pantnagar, Uttar Pradesh,
India. (Govind Ballabh Pant Krishi Evam Prodyogik
Vishwavidyalay). 181 p. Unnumbered. Held 7-9 Oct. 1969
at Uttar Pradesh Agricultural University, Pantnagar (District
Nainital). 26 cm. [73 ref]
• Summary: Contents: Objectives and sponsors. Programme.
Working committees. Welcome address. Inaugural
address. Papers: Technology of processing soybeans, by
M.W. Formo. Technology of soybean utilization, by S.S.
Kalbag. Marketing of soy products, by S. Ghose. The role
of the Government of India and international agencies in
development of soybean in India, by P.R. Krishnaswamy &
S. Ghose. Agro-economics aspects of soybean production
in India, by I.J. Singh. Prospects for soybean foods in India,
by N. Subramanian. Utilisation of soy flour for infant foods
and foods for weaned children, by M.R. Chandrasekhara.
Defatted and full-fat soy flours by conventional process, by
F.E. Horan. Soy protein concentrates and isolates, by E.W.
Meyer. Alternative processes for full-fat soy flours for use in
developing countries, by G.C. Mustakas. Potential and use of
soy protein for low-cost infant foods in India, by R.A. Hill.
Potentials in marketing soy foods, by James J. O’Connor.
Marketing soy protein products and problems of acceptance,
by D.W. Johnson. Role of imitation milk in the feeding of
tomorrow’s population, by F.V. Kosikowski.
Conference sponsors: The Protein Food Assoc. of India;
University of Illinois/USAID; Jawahar Lal [sic, JNKVV]
Agricultural University; Indian Council of Agricultural
Research; Uttar Pradesh Agricultural University. Address:
Pantnagar, India.
6780. Wolf, W.J. 1969. Chemical and physical properties of
soybean proteins. Baker’s Digest 43(5):30-37. Oct. [45 ref]
• Summary: Contents: Introduction. Role of soy proteins in
baking. Cellular structure of soybeans. Solubility of soybean
proteins. Disulfide polymers. Heat denaturation of soybean
proteins. Conclusions.
One figure is an electron micrograph of a section
of mature soybean cotyledon. Seed was soaked in water
overnight, fixed with osmium tetroxide, and stained
with uranyl acetate and lead citrate. Protein bodies (PB),
spherosomes (S), and cell wall (CW) are identified.
Tables: (1) Commercial forms of soybean protein. (2)
Role of soybean proteins in bakery products. (3) Essential
amino acid content of soybean proteins (grams amino acid
per 16 grams of nitrogen). Address: Northern Regional
Research Lab., Peoria, Illinois.
6781. United Nations Industrial Development Organization.
1969. Preliminary agenda and programme of work.
Attendance list. Paper for United Nations Industrial
Development Organization Expert Group Meeting on Soya
Bean Processing and Use. 9 p. Held 17-21 Nov. 1969 at
Peoria, Illinois. Unpublished manuscript.
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Address: Peoria, Illinois.
6782. Altschul, A.M. 1969. Food: Proteins for humans.
Chemical and Engineering News 47(49):68-81. Nov. 24. [11
ref]
• Summary: This article begins: “We might describe what
has happened in the past 25 years as a derangement of our
ecosystem caused by rapid increase in population density
without concurrent increased in wealth and the capacity to
produce food.”
Note: In 1974 world hunger and malnutrition, along with
human population growth worldwide, were considered the
two great problems on the planet. Another major problem
was the “protein gap.”
Contents: Introduction. New protein foods. Vegetable
protein mixtures (soy protein concentrate, CSM). Improved
cereal products. Domestic food production (malnutrition
among the poor in the USA).
Protein beverages: Vitasoy, successfully marketed in
Hong Kong, is a soybean beverage that contains nearly 2.5%
protein; it competes successfully with the most popular
soft drinks on the market. Monsanto Co. has signed an
agreement with K.S. Lo of Vitasoy, for marketing Puma, a
soy beverage, in other parts of the world. Coca-Cola recently
announced that Saci, which contains 3% soy protein, is
now being test-marketed in Brazil. Textured foods (General
Mills Makes Bac*Os from spun soy fibers. Ralston Purina
manufactures these soy fibers. Worthington Foods makes and
sells a line of textured meatlike products based on spun soy
protein fibers. Swift’s Texgran and Archer Daniels Midland’s
TVP are made by extruding defatted soy flour. H.B. Taylor
Co. makes Textrasoy by thermoplastic compacting of the
defatted soy flour).
Soybeans (the five categories of processed products
are: full-fat soy flour, defatted soy flour, a 60-70% protein
concentrate, soy milk, isolated soy protein–the modern
version of Oriental soy curd {tofu}). Cottonseed. Peanuts.
Other sources (copra from coconuts, sesame, fish protein
concentrate). Private sector’s role (AID program, Quaker
Oats, Hinds Co., Vitasoy, Coca-Cola Co.). Photo and brief
biography of Dr. Aaron M. Altschul.
Page 76: Photos show bottles of Puma (Guyana), Saci
(Brazil), and Vitasoy (Hong Kong). For each is given: The
percentage and source of protein. The percentage of calories
from protein. The cost per bottle in U.S. cents (range 3.5 to 5
cents).
Discuses private companies making protein foods as
part of a USAID 3-year grant program to encourage U.S.
companies to develop commercially viable protein foods for
production and marketing in developing countries. A total of
14 projects were funded. Address: Special Asst. for Nutrition
Improvement to the U.S. Secretary of Agriculture.
6783. Dimmler, R.J. 1969. Oilseed protein for food uses.

Paper presented at United Nations Industrial Development
Organization Expert Group Meeting on Soya Bean
Processing and Use. 22 p. Document: ID/WG.45/8. Held 1721 Nov. 1969 at Peoria, Illinois. [7 ref]
Address: Director, Northern Regional Research Lab., ARS
USDA, Peoria, Illinois.
6784. Draft report of the Expert Group Meeting on Soya
Bean Processing and Use. 1969. Paper presented at United
Nations Industrial Development Organization Expert Group
Meeting on Soya Bean Processing and Use. 22 p. Document:
ID/WG.45/9. Held 17-21 Nov. 1969 at Peoria, IL. [16 ref]
• Summary: Contents: General. Conclusions and
recommendations: Conclusions (Economics, processes,
nutrition, products, product acceptance), recommendations
(5). Agenda. List of documents. List [directory] of 40
participants: Speakers, government representatives, United
Nations, Northern Utilization Research and Development
Division (Agricultural Research Service, USDA), other
participants. Annex 1–Address by Dr. R.J. Dimler, Director
Northern Utilization Research and Development Division,
U.S. Department of Agriculture, Peoria, Illinois. Annex 2–
Opening address by Mr. M. Mautner, Chief, Light Industries
Section, Industrial Technology Division on behalf of the
Executive Director of UNIDO (United Nations Industrial
Development Organization). Address: UNIDO, Felderhaus,
Rathausplatz 2, A-1010 Vienna, Austria.
6785. Gottshall, W.Z. 1969. Ralston Purina yesterday
and today. Paper presented at United Nations Industrial
Development Organization Expert Group Meeting on Soya
Bean Processing and Use. 17 p. Held 17-21 Nov. 1969 at
Peoria, Illinois.
• Summary: Contents: Introduction. Agricultural products
and services. Consumer products. Restaurants and food
service. International operations. Protein production and
marketing. New ventures. Corporate departments. Purina
people and the future. Five protein products.
A good history of the company on the year of its 75th
corporate birthday, or Diamond Jubilee [this would give its
founding date as 1894]. It employs more than 23,000 people,
has operations throughout the USA and in some 30 foreign
countries, and transacts more than $1,000 million of business
annually. The manufacture and sale of Purina Chows for
livestock and poultry still represents the largest source of
business volume for the company.
“From a little scoop shovel, horse feed firm in St.
Louis in 1894, Ralston Purina’s Chow Division in the
Agricultural Products Group has grown to the world’s largest
manufacturer of rations for animals. It is the only feed
manufacturing business which markets its products in all 50
states of the United States.”
Although Ralston Purina has sold human foods since
1898, the company’s fastest growth in this area has come
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since the late 1950s. “The first food product was Ralston
Whole Wheat Cereal, named after Dr. Ralston, the leader
of a health club of the 1890s.” Chex cereals are also well
known. In 1926 the purchase of the Ry-Krisp Company of
Minneapolis, Minnesota, added a Scandinavian-style rye
cracker to the company’s product line. In 1957 the company
entered the pet food market with Purina Dog Chow, followed
by Purina Cat Chow in 1962. In 1963 a major acquisition
added the famous Chicken-of-the-Sea brand of tuna.
Protein isolated from soybeans was found to have many
uses in food and industrial products. “Today these protein
products are used in a wide variety of foods and products
such as plastics, paints, paper coatings and adhesives.”
Note: In early 1959 a special soy products was formed
as part of the soybean division with Wayne E. Tjossem as
manager. Donald B. Walker was director of the soybean
division. In mid-1967 the soybean division was renamed
the protein division. Activities were directed toward the
development of new protein sources and the marketing of
many refined and isolated protein products. In late 1971 the
protein division assumed complete operating stature. P.H.
Hatfield was been named division vice president.
The five protein products (each made from isolated soy
protein) are: Supro 610, Edi-Pro A & N, Textured Edi-Pro
(spun soy protein fibers), and Purina Assay Protein RP100 (used for laboratory research on many experimental
animals). Address: Ralston Purina.
6786. Harkness, K.A. 1969. The case for engineering. New
soy protein food products. Paper presented at United Nations
Industrial Development Organization Expert Group Meeting
on Soya Bean Processing and Use. Peoria, Illinois: 17-21
Nov. 26 p. Document: ID/WG.45/7. Held 17-21 Nov. 1969,
Peoria, Illinois. [9 ref]
• Summary: Contents: A mission–so carefully planned.
Man would never be so stupid? Spacecraft Earth–1969.
Engineering solutions: Cultivate more land?, irrigate more
land?, apply more fertilizer?, use improved crop varieties?,
Factors which will force a change in agriculture: Production
man-hours in U.S. agriculture, competition for water (10 to
25 tons of water are required to produce a one-pound beef
steak. This includes water to grow the feed for the animal,
water to nourish it, plus water needed for processing the
slaughtered animal), polluting aspects of chemical fertilizer,
pollution by-products of animal agriculture, consider a beef
animal under feedlot conditions. Why all the concern about
protein? (the human body is totally unable to store excess
protein, to be drawn on as needed; it is stored as fat).
Insight–agriculture: How much energy is available?,
how much energy do we capture?, nitrogen conversion
efficiency, can we improve animal protein conversion
efficiency (feed units required to produce 1 pound of edible
product)?, what about vegetable protein?, conventional vs.
non-conventional plant protein sources, noncultivated crops,

SCP–single cell protein, biological value of plant proteins,
availability of plant proteins.
Foresight–agriculture: Needed–market-oriented
thinking, let’s think at the 20th century level, vegetable
protein industry needed, let’s establish nutrient economics,
let’s re-define ‘food engineering,’ let’s quit fighting
symptoms and eradicate the diseases. Concluding remarks.
Address: Dep. of Agricultural Engineering, Ohio State Univ.,
Columbus, OH 43210.
6787. Harrison, D.W. 1969. Analysis of the Uganda
experience based on Africa Basic Foods Inc. Paper presented
at United Nations Industrial Development Organization
Expert Group Meeting on Soya Bean Processing and Use. 43
p. plus 6-page summary. Document: ID/WG.45/4. Held 1721 Nov. 1969 at Peoria, Illinois.
• Summary: Africa Basic Foods (ABF) Ltd. was established
in Uganda to develop soybeans as a food cash crop with
small farmers, to produce and market low-cost soyfoods,
and to educate the people about their value for good
health. In 1965 ABF asked the Ministry of Agriculture at
the Department of Agriculture at Makerere University to
do research on soybean production. The company built a
food factory 4 miles from Kampala, and by May 1966 was
producing various soy-based foods, and marketed them
throughout Uganda, especially to hospitals, schools, the
government, and various institutions.
“The soya bean was introduced in Uganda from America
and South Africa in 1938. Within a few years various
varieties were tested and the crop distributed to the farmers.
The crop increased in production as the demand from
overseas grew during the wartime shortage of proteins in
England.
“The highest acreage achieved during the Second World
War was about 35,000 to 40,000 acres. After that time (about
1948) the acreage gradually dropped, due to lack of demand,
to only a few thousand acres under cultivation by 1965.
“Since 1965, ABF Ltd. has been actively promoting
the growth of soya beans. First, the Ministry of Agriculture
initiated variety trials. Then in 1966 the University of
Makerere Department of Agriculture started variety trials
with over 50 varieties available. The crop production has
grown very rapidly as the farmers heard of a local demand,
and the price of 25 cents per pound (US¢ 3½). In 1968 about
12,000 to 15,000 tons were produced. A large share of this
was used locally by the oil milling industry...
“Aside from the oil millers, there is an animal feed plant
now operating in Uganda since about 1967, as well as our
human food plant. The consumption from these two plants is
small, about 352 tons and 120 tons respectively...
“Over 50% of the local production is perhaps exported.”
By 1969 ABF was making the following (for each
is given processing details, and the name and brand of
equipment used): Roasted soybeans ground to a flour, soy
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milk sterilized in bottles (adapted from Dr. Harry Miller’s
method), soy cheese (tofu mixed with a little nonfat dry
milk, curry, sage, and salt, packed into 1-inch diameter
casings, pasteurized at 190ºF for 20 minutes, then cooled and
refrigerated, p. 16-17), soy butter (like peanut butter, from
soy flour, oil, sugar, and salt), soy bread mix (wheat flour
fortified with 20% soy flour, plus sugar, nonfat dry milk,
salt, and yeast), soy fortified maize flour (25% soy), school
porridge, and soy porridge (soy fortified corn porridge).
Note: This is the earliest published English-language
document seen (Oct. 2013) that uses the term “soy cheese” to
refer to a Western-style soy cheese.
In Dec. 1964 Dr. Harrison was hired by the government
of Uganda, Buganda region, to serve as Director of Nutrition
and Health Education, with emphasis on local, commercial
production of high-protein foods (p. 28). Then ABF was
registered in Uganda as a nonprofit corporation. Dr. Harrison
and two of his government departmental employees “operate
the entire scheme.” Their salaries come entirely from the
Uganda Government, so the government is to some extent
helping to finance the project. The company has hired 3 other
persons full time and one part time. They receive salaries
from sales income. Address: President, Africa Basic Foods
Inc., Kampala, Uganda.
6788. Johnson, Dale W. 1969. Isolated soy proteins and soy
protein concentrates. Paper presented at United Nations
Industrial Development Organization Expert Group Meeting
on Soya Bean Processing and Use. 43 p. Document: ID/
WG.45/6. Held 17-21 Nov. 1969 at Peoria, Illinois.
• Summary: Contents: Introduction. Functions influencing
yield. Isolated soy protein process: The process (U.S. Patent
#2,881,159 issued 7 April 1959). equipment flow diagram,
product yield considerations, flake cost calculations,
depreciation costs, manufacturing cost, estimated total
production cost, other cost factors, waste considerations.
Soy protein concentrates: Heat-treated flake-water
extraction process, aqueous alcohol extraction process, acidleach process, selling price of soy protein concentrates, waste
considerations, general comments.
Figures: (1) The process for producing isolated
soy proteins from soybean flakes (Based on U.S. Patent
#2,881,159). (2) Flow diagram: isolated soy protein
production. (3) Flow diagram of the leach process to produce
soy protein concentrates... (8) Flow diagram for the Sair
process of producing soy protein concentrate.
Plus nine tables. Address: Crest Products, Inc., Park
Ridge, Illinois.
6789. Leng, Earl R. 1969. U.S. soybeans perform well in
India. Illinois Research (Illinois Agric. Exp. Station, Urbana)
11(4):10-11. Fall.
• Summary: Soybean field trials in India were planned
in 1964 by W.D. Buddemeier, and begun in 1965 by Dr.

Buddemeier and the author. Address: Office of International
Agricultural Programs.
6790. Martin, R.E. 1969. Legal problems faced by soy
proteins on state and national levels. Soybean Digest. Nov. p.
19, 51.
• Summary: “Soy proteins with their unique ability to
function both as food ingredients and as prime bases for
totally engineered foods are having problems... in the
percentage that is permitted to be used, in the naming,
labeling, in education as to their identity, and the methods
used for their detection and identification.
“Big problem with meat applications: To date, the
principal problem in the area of control and regulation has
been concerned with meat applications. Future years will
see these same concerns applied to synthetic and imitation
dairy products. We have within that round golden bean the
potential, depending on how we chemically and physically
treat it, to reproduce very effectively the properties we
associate with the many families of foods we normally like
to eat. It is for this reason that we in the industry are faced
with regulatory problems as we attempt to cultivate the
marketplace.
“Until recently the use of soy protein in meat products
was fairly well defined. Approvals were given to soy flours,
soy protein concentrates and isolated soy protein, based
on the binding and functional properties of these added
ingredients.
“Isolated soy protein was approved after a long and
difficult period which resulted in this material being tagged
with a titanium dioxide tracer. This tracer monitors the
amount of isolate in a finished product. It is needed because
there are no practical analytical methods that distinguish
between meat protein and isolated soy protein.
“Generally, the use level of the soy proteins mentioned
above ranges from 3% to 4%. Even with the above federal
approvals definitions the industry still had to deal with local
and state regulations, some partially restricting their use,
others totally preventing it. Some states with other principal
agricultural interests also legislated against the use of soy
proteins. With the Wholesome Meat Law of 1967 coming
into total force, many local problems will be eliminated on
the traditional soy proteins just mentioned.
“But there now have appeared on the scene products
of the isolated soy protein, soy protein concentrate, and soy
protein categories that have been modified by adding such
substances as beef extract, spices, flavors, and colors, alone
or in combination, to the soy product. The modified soy
product is sometimes formed so as to have the appearance of
meat that has been ground, flaked, chopped, or diced.
“Soy products that have the appearance of diced, flaked,
or ground meat, even though labeled ‘soy flour,’ ‘isolated
soy protein,’ ‘soy protein concentrate,’ or ‘soy protein,’
cannot be used in the formulation of a meat food product
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unless specifically approved by the Labels, Standards and
Packaging Branch of the Technical Services Division,
Consumer and Marketing Service, Washington, D.C.
“Much uncertainty in the industry: This seeking of
specific approval has caused the industry much uncertainty
and a great deal of delay in new product introductions by
food processors. USDA has not seen fit to devise a firm
regulation or principle that will permit users to anticipate
what labeling will be required for each situation. USDA has
set an unofficial guideline that at levels over 3% labeling
must prominently, call attention to the presence of the soy
protein ingredient. At levels of 3% or less declaration is
required only in the ingredient statement. Unfortunately, this
`3% rule’ has been useless as a guide because of numerous
individual exceptions. Such ad hoc approval has caused
many serious delays in developing new businesses and puts
a cloud over future soy protein developments for the meat
industry.
“Another such situation deals with newer soy
derivatives, capable of even greater functionality in certain
standardized meat products than older approved ingredients.
These cannot be used until tracers are approved that will
permit their qualitative and quantitative identification.
“New products have been waiting for years to have a
tracer assigned. We must be concerned when new product
concepts are canceled because of such delays.
“The Food and Drug Administration has also entered
the soy protein picture by approving labeling of a baconlike
analog to be consumer marketed, and then changing its
original opinion and seizing the product as mislabeled. The
final outcome of this case is still pending. It also has led to
the possible development of a standard of identity, for what
might be called textured oilseed proteins, the basic building
blocks of meatlike analogs.
“The industry is presently considering this standard and
attempting to reach an agreement on both what it should
permit and restrict. Confusion originally resulted from
having two basic types of soy protein considered as textured:
namely, spun protein fibers, produced similar to that of
textile fibers, and the newer expanded soy flours.
“Because of the basic technological difference–
differences in what are considered adequate amounts of all
significant nutrients in the foods that will ultimately be built,
engineered or imitated–the relative infancy of this part of the
soy protein business, and the attempt to push for a standard
of identity on a new food ingredient rather than a complete,
established consumer-known food as was past practice, I
personally question the need for a standard while we are
still in the formative stage of understanding how to best use
textured oilseed proteins.
“As soy proteins are asked to play an increasingly larger
role in solving world food problems by certain segments of
government, they should not be subjected by other segments
of the same government to legislation that unduly restricts

and needlessly delays the growth and development of new
food products, which in turn help to generate the funds
necessary for supporting such international action programs.”
A portrait photo shows R.E. Martin. Address: General
Manager, Vegetable Protein Products Dep., Swift Chemical
Co.
6791. Mustakas, G.C.; Albrecht, W.J.; McGhee, J.E.; Black,
L.T.; Bookwalter, G.N.; Griffin, W.L., Jr. 1969. Lipoxidase
deactivation to improve stability, odor, and flavor of fullfat soy flours. J. of the American Oil Chemists’ Society
46(11):623-26. Nov. [19 ref]
• Summary: Treatment with dry heat to 212ºF, steaming
or both of soybean before grinding deactivated lipoxidase
to give full-fat soy flours that were free of rancid odor and
flavors, had low peroxide values, low conjugated dienes, low
free fatty acids and good flavors after 2 year’s storage.
Note: This is the earliest document seen (April 2000)
that uses the principle of lipoxidase deactivation, discovered
in Dec. 1967 by Wilkens, Mattick, and Hand of Cornell
Univ., to improve the quality of soy flour. Address: Northern
Regional Research Lab., Peoria, Illinois 61604.
6792. Mustakas, G.C. 1969. Full-fat and defatted soy flours
for human nutrition. Paper presented at United Nations
Industrial Development Organization Expert Group Meeting
on Soya Bean Processing and Use. 31 p. Document: ID/
WG.45/5. Held 17-21 Nov. 1969 at Peoria, Illinois. [12 ref]
• Summary: Discusses: Types of soy flour. Processing
(incl. simple Village Process). Composition of flours. Heat
treatment and nutritional value (“raw soybeans contain
trypsin inhibitors and other antigrowth factors that require
cooking...”). Flavor evaluation and oxidative stability (incl.
“deactivation of lipoxygenase E.C. 1.13.1.13 (lipoxidase)).
Summary.
Concerning “Heat treatment and nutritional value (p.
8-9): Although soy protein has a high content of essential
amino acids, raw soybeans contain trypsin inhibitors and
other antigrowth factors that require cooking to make the
bean more edible and more nutritious for humans” (Altschul
1958). “The tests in common use today for measuring the
proper degree of heat treatment in toasting are protein
dispersibility index (PDI) or nitrogen solubility index (NSI),
and urease activity.”
Note 1. This is the earliest document seen that uses the
word “lipoxygenase” in connection with soybeans.
Note 2: This is the earliest document seen (Jan.
2016) that uses the abbreviation “PDI” to refer to “protein
dispersibility index” in connection with soybeans. Address:
Principal Chemical Engineer, Engineering and Development
Lab., Northern Regional Research Lab., Peoria, Illinois.
6793. Pursell, Carroll W., Jr. 1969. The Farm Chemurgic
Council and the United States Department of Agriculture,
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1935-1939. Isis–History of Science Journal (Washington,
DC; Smithsonian Inst.) 60(Part 3, No. 203):307-17. Fall. [43
footnotes]
Address: Univ. of California at Santa Barbara.
6794. Saravacos, G.D. 1969. Sorption and diffusion of water
in dry soybeans. Food Technology 23(11):145-47. Nov. [12
ref]
• Summary: Soybeans with higher moisture content absorb
water more rapidly. Address: New York State Agric. Exp.
Station, New York.
6795. Sessa, D.J.; Honig, D.H.; Rackis, J.J. 1969. Lipid
oxidation in full-fat and defatted soybean flakes as related to
soybean flavor. Cereal Chemistry 46(6):675-86. Nov. [17 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
6796. Teeter, Howard M.; Schaefer, Wilbur C. 1969. Food
uses of soybeans: Research at the Northern Laboratory.
Soybean Digest. Nov. p. 16-18. [3 ref]
• Summary: Contents: Introduction. Our research on edible
soybean oil. Contributions to oil usage. Edible soybean meal
and protein (soy protein foams for a stable whip). Soybean
use in oriental foods: Tempeh, tofu, full-fat soy flour,
extrusion cooking. Corn-Soya-Milk blend (CSM).
The use of edible soy products has been increasing at 5
to 7% per year. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6797. United Nations Industrial Development Organization
(UNIDO). 1969. Expert group meeting on soybean
processing and use. UNIDO Document ID/WG.45/3. Held
17-21 Nov. 1969 at Peoria, Illinois.
• Summary: Consists of ten papers by various authors, each
cited and paginated separately. These proceedings were
never published in bound form. Address: Vienna, Austria.
6798. Watanabe, Tokuji. 1969. Industrial production of
soybean foods in Japan. Paper presented at United Nations
Industrial Development Organization Expert Group Meeting
on Soya Bean Processing and Use. 38 p. Document: ID/
WG.45/3. Held 17-21 Nov. 1969 at Peoria, Illinois. [16 ref]
• Summary: Contents: Tofu and its industrial production:
Process of tofu making, tofu production as an industry,
equipment for tofu production, varieties of tofu, new
materials of tofu, new types of tofu, aburage and other deep
fried tofu.
Note 1. This is the 2nd earliest English-language
document seen (April 2013) that contains the term “deep
fried tofu” (regardless of hyphenation).
Kori-tofu and its industrial production: Process of koritofu making, kori-tofu production as an industry, equipment
for kori-tofu production, distribution of kori-tofu, utilization
of by-products.

Yuba and its industrial production.
Kinako [roasted whole soy flour] and its industrial
production. The Japanese word can be written either in
hiragana or using two Chinese characters which mean
“yellow flour.” Kinako is made from whole soybeans.
Sometimes the soybean hulls are removed before roasting.
Kinako is widely used as an ingredient in Japanese
confections [such as kinako mochi or Abekawa mochi
(toasted mochi in kinako); it was traditionally sold along
the banks of the Abekawa River in Shizuoka, Japan]. About
12,000 metric tons of soybeans are used per year in making
kinako.
New soybean food materials and their industrial
production: New soybean food materials, usage of new
soybean food materials, future of new soybean foods, other
food uses of soybeans.
Natto and its industrial production: Process of natto
making, equipment for natto production, natto production as
an industry.
Miso and its industrial production: Varieties of miso,
Process of miso making, miso production as an industry,
industrialization of miso making, distribution of miso, future
prospect of demand for miso, mycotoxins and fermented
soybean foods.
Shoyu and its industrial production: Process of shoyu
making, shoyu production as an industry, nitrogen utilization
ratio in shoyu making, special shoyu.
Figures show: (1) Flow sheets of production of
traditional soybean foods in Japan: Tofu, kori-tofu, yuba,
kinako, natto, miso (with koji), shoyu. (2) NK-type soybean
cooker (by courtesy of Kikkoman Shoyu Co. Ltd.). (capacity:
1 metric ton of defatted soybean meal). (3) (3) Continuous
cooker of soybean meal (by courtesy of Yamasa Shoyu Co.
Ltd.). (capacity: 1 metric ton of defatted soybean meal per
hour).
Photos show: (1) Tofu soaked in water for sale. (2)
Large-scale tofu factory (by courtesy of Tokyo Tofu Co.,
Ltd.). (3) Continuous cooker of ground soybeans (by
courtesy of Masuko Sangyo Co., Ltd.). (4) Decanter, a
kind of continuous centrifuge (by courtesy of Kokusan
Seiko Co., Ltd). (capacity: 3,000 kg of ground soybeans
per hour). (5) Factory of packed tofu from spray-dried
soybean milk (by courtesy of Nippon Tanpaku Kogyo Co.,
Ltd.). (6) Continuous deep-fryer of aburage (by courtesy
of Iwase Tekkosho Co., Ltd). (capacity: 1,000 to 1,500
pieces per hour). (7). Daiya Kori-tofu (Left one in the dish
is swollen by hot water). (8) Bird’s-eye view of large scale
factory of kori-tofu (by courtesy of Misuzu Tofu Co., Ltd).
(capacity: 10 to 15 metric tons of soybeans per day). (9)
Soaking of large cake of tofu for precooling during making
of kori-tofu (by courtesy of Misuzu Tofu Co., Ltd). (10)
Continuous freezing equipment used in making of kori-tofu
(by courtesy of Misuzu Tofu Co., Ltd). (11) Continuous
thawing apparatus of frozen tofu (by courtesy of Misuzu
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Tofu Co., Ltd). (capacity: 10,000 to 15,000 pieces per hour).
(12) Yuba plant (by courtesy of Ohara Co., Ltd). (13) Natto
mixed up by chopsticks. (14) Inside of fermentation room
for natto making (by courtesy of Suzuyo Kogyo Co., Ltd).
(15) Two brands and varieties of miso, both in plastic bag
and on dish. (16) Rotary cooker of soybean (by courtesy of
Hinode Miso Co., Ltd). (capacity: 1 metric ton of soybeans).
(17) Continuous rice cooker (by courtesy of Hinode Miso
Co., Ltd). (capacity: 1.5 metric tons of rice per hour). (18)
Rotary koji fermenter (by courtesy of Miyasaka Miso Co.,
Ltd). (capacity: 1.8 metric tons of rice in each fermenter).
(19) Pasteurizer of miso (by courtesy of Nagata Machinery
Co., Ltd). (capacity: 1 metric ton of miso per hour). (20)
Fermentation tank of moromi [mash] (by courtesy of
Kikkoman Shoyu Co., Ltd). (capacity: 1.5 metric tons of rice
per hour). (21) Shoyu in large glass bottle and smaller plastic
container. (22) (22) Large-scale koji fermenter (by courtesy
of Yamasa Shoyu Co., Ltd).
Concerning natto: The surface of each natto “soybean
is covered with a viscous sticky substance, which has the
property of forming long stringy threads when mixed up
(Photo 13). The longer the strings, the better the quality of
natto.” The texture of the cooked soybeans is softened by
the enzymes of Bacillus natto. About 50,000 metric tons
of soybeans are used each year to make natto. It is most
popular in northeastern Japan (Tohoku region). Natto is
fairly perishable, and excess ammonia will be produced by
overfermentation. There are about 1,300 plants that make
natto in Japan; the average plant consumes about 100 kg/day
of soybeans. Recently, however, large, mechanized factories
that consume 2-3 metric tons/day of soybeans have been
constructed. From 10 kg of whole dry soybeans about 18 kg
of natto can be made. One package of natto containing 100
gm costs 15-20 yen (about 4-6 cents U.S.).
Note 2. This is the earliest English-language document
seen (Jan. 2012) that uses the word “sticky” to describe
natto. Address: Food and Nutrition Div., Food Research Inst.,
Ministry of Agriculture & Forestry, Tokyo, Japan.
6799. Ioanes, Raymond A. 1969. 1970 soybean export
outlook is bright. Foreign Agriculture (USDA Foreign
Agricultural Service). Dec. 22. p. 11-12.
• Summary: The U.S. is the world’s most efficient producer
of soybeans. The increasing prosperity of the world has made
it possible to move ever-larger crops into consumption. Our
responsible trade policies have stood us in good stead when
foreign ministers have taken our side in efforts to improve
our access to markets, or to combat threats to existing access
arrangements. Action by the Dep. of Agriculture this year to
reduce the support price of soybeans is being translated into
expanded exports.
6800. SoyaScan Notes. 1969. Chronology of soybeans,
soyfoods and natural foods in the United States 1969 plus

overview of the 1960s (Overview). Dec. 31. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: 1969 Jan. Volume 1, Number 1 of Food Science
and Technology Abstracts published; the earliest records in
it go back to Jan. 1968. It is created from the world’s first
computerized database specializing in food.
1969 Jan. Richard M. Nixon inaugurated as President of
the United States. Clifford M. Hardin of Indiana is Secretary
of Agriculture.
1969 March. Paul Hawken takes a 9-month trip to Japan
and arranges for Mitoku and Muso Shokuhin to export
natural foods to Erewhon.
1969 March. Soybean yields in tests top 100 bushels/
acre for the first time.
1969 March. Essene Macrobiotic Supply starts business
in Philadelphia, Pennsylvania. Denny Waxman and Charles
Smith are founders.
1969 June. A.E. Staley Manufacturing Co. acquires
Gunther Products, a pioneer in the field of modified (enzyme
hydrolyzed) soy whipping proteins. Gunther had been
founded in 1948, incorporated in 1949.
1969 Aug. Erewhon–Los Angeles opens as a small
macrobiotic natural foods retail store at 8003 Beverly Blvd.
Bill Tara is the first manager.
1969. USAID starts actively encouraging U.S.
businesses to launch low-cost commercial protein products
in Third World countries.
1969 fall. Erewhon Natural Foods in Boston,
Massachusetts, starts to distribute macrobiotic and natural
foods. They had begun to wholesale these foods out of the
back of their retail store in the spring of 1969. They are
America’s first natural foods distributor, and remain the
largest for many years.
1969 Oct. Protein-Enriched Cereal Foods for World
Needs, edited by Max Milner, published by American Assoc.
of Cereal Chemists.
1969 Nov. Bac-o-Bits, meatless bacon bits made from
extruded soy flour, start to be sold nationwide by General
Mills. Its forerunner, Bac*O’s, made from spun soy protein
fiber, had been introduced in May 1966. Frozen Bontrae meat
analogs are sold to the foodservice trade. This pioneering
work by one of America’s largest food companies indicated
to the U.S. food industry that the time for soy protein foods
of the future had arrived.
1969 Nov. 4. Eden Organic Foods incorporated in Ann
Arbor, Michigan by Bill Bolduc, and their macrobiotic retail
store begins operation, selling soyfoods including tamari and
miso purchased from Erewhon. The company grew out of a
loosely-knit food buying co-op which had started in about
July 1967 but which had no name, no formal structure, and
no bank account. Bolduc was joined 9 months later by Tim
Redmond.
1969 Nov. 17-21. United Nations Industrial
Development Organization Expert Group Meeting on Soya
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Bean Processing and Use held at Peoria, Illinois.
1969. The first of the new wave of tempeh shops in the
Western world, Handelsonderneming van Dappern (later
renamed Tempeh production Inc.) started by Robert van
Dappern in Kerkrade, The Netherlands. It soon becomes the
world’s largest tempeh manufacturer.
1969. The Program for International Research,
Improvement, and Development of Soybeans (PIRIDS)
established at the University of Illinois with funding from a
Rockefeller Foundation grant. The forerunner of INTSOY, it
is directed by Earl R. Leng.
1960s overview:
Oilseed Proteins and the Protein Gap. Worldwide, there
is a growing consensus that Third World countries are facing
a “protein crisis,” that protein malnutrition is the world’s
most widespread deficiency disease, and that low-cost
oilseed proteins (such as defatted soybean meal and flour)
offer the most promising hope for remedying the problem.
The leading architect and proponent of this view is Dr. Aaron
Altschul of Georgetown University School of Medicine.
The United Nations’ FAO/WHO/UNICEF Protein Advisory
Group, composed of the world’s leading authorities in the
field, is very active from the mid-1960s to the mid-1970s,
supporting wider use of soy protein products and soyfoods.
Food for Peace Shipments of Soy Fortified Foods
begin. The first shipment of such foods, CSM (corn-soymilk), took place in 1966, when 28,000 metric tons (tonnes)
were shipped. The next year 54,000 tonnes were shipped.
Shipments increased dramatically during the 1970s.
Growing Interest in Modern Soy Protein Products.
These new products, including soy protein isolates and
concentrates, and textured soy protein products, now appear
to have major potential in the food systems of all countries.
Leading Soyfoods Research Centers in America are the
Northern Regional Research Laboratory at Peoria, Illinois
(Hesseltine, Wang, Mustakas, Wolf), and the New York
State Agricultural Experiment Station at Geneva, New York
(Steinkraus and Bourne).
Vitasoy sales are booming in Southeast Asia. The
introduction of Vitasoy by K.S. Lo in Hong Kong in the
early 1940s brought soymilk into the modern era. Takeoff
began in 1955 when Vitasoy began to be marketed like a soft
drink. Sales grew from 8.4 million bottles that year to 42
million in 1960 and 100 million in 1970, a 2.4-fold increase
during the 1960s. By 1962 Vitasoy had become Hong Kong’s
best-selling soft drink, ahead of such internationally known
brands as Coca-Cola, Pepsi-Cola, and Seven-Up.
Shoyu (Soy Sauce) Becomes a World Class Seasoning,
Thanks to Kikkoman. Shoyu has long been the world’s
most popular seasoning other than salt, and Kikkoman has
been the world’s largest manufacturer since about 1918.
During the 1960s Kikkoman internationalized its operations,
developing new markets for shoyu throughout the world
by exporting from Japan and promoting the products for

use in Western-style recipes, largely with meat, fish, and
poultry. Production climbed from 183,000 kiloliters in 1960
to 340,000 kl in 1970. During the same period its share of
the Japanese shoyu market rose from 18% in 1960 to 30% in
1970.
Steady Rise in Soybean Production in Latin America
and Africa. In Latin America production rose from 231,000
tonnes in 1960 to 1,535,000 tonnes in 1969, a 6.6-fold
increase during the decade. Brazil accounted for 87% of that
production in 1969, followed by Mexico and Colombia.
African soybean production rose from 27,000 tonnes in
1960 to 74,000 tonnes in 1969, a 2.7-fold increase. Nigeria
accounted for 84% of that production in 1969, followed by
South Africa and Ethiopia.
American Soybean Association Funding Increases
Dramatically from Checkoff Programs. This was a decade
of great growth for ASA. In 1962 the Minnesota Soybean
Growers Assoc., the first affiliated state association, was
founded. The ASA’s biggest breakthrough to date came in
1966, when soybean growers began to support their own
market development and research activities (previously
funded by USDA’s Foreign Agricultural Service) using funds
provided by state checkoff programs. Typically ½ to 1 cent
of funding was generated from each bushel of soybeans sold
in states where a checkoff referendum had passed. By the
early 1970s the checkoff programs had begun to generate
large sums of money, which allowed ASA to expand its
activities. Expanded market development activities overseas
led to a steady, long-term increase in soybean exports.
Soybean Changes from an Oilseed to a Protein Seed.
Prior to the mid-1940s the soybean, worldwide, had been
crushed primarily for its oil. The meal was considered a byproduct. But in the post-war period, with growing affluence
driving increased demand for meat, the demand for meal
outstripped that for oil, and the oil became the by-product.
This trend, which started in America, was in full swing by
the 1960s and expanded to other countries thereafter.
Soybean Digest and ASA Interest in Soyfoods. During
the past two decades Soybean Digest has published a steady
stream of articles on soyfoods worldwide. Soyfoods were
given big play at many ASA annual conventions. This
interest in the USA had largely stopped by the mid-1970s,
focusing on soybean production instead.
6801. Byth, D.E.; Caldwell, B.E.; Weber, C.R. 1969. Specific
and non-specific index selection in soybeans, Glycine max L.
(Merrill). Crop Science 9(6):702-05. Nov/Dec. [12 ref]
• Summary: Percent protein is inversely related to seed
yield. “Unilateral selection for agronomic traits has been
used widely in plant breeding, frequently with retrograde or
less than optimum results because of inadequate knowledge
of interrelationships among these traits. Selection indices
provide a method for integrating information on several
traits for selection purposes.” Phenotypic ranking can serve
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as a selection index with subjective weights assigned to the
component traits. Address: Iowa Agricultural and Home
Economics Experiment Station, Ames, Iowa.
6802. Byth, D.E.; Weber, C.R.; Caldwell, B.E. 1969.
Correlated truncation selection for yield in soybeans. Crop
Science 9(6):699-702. Nov/Dec. [9 ref]
• Summary: “Phenotypic selection for agronomic characters
such as height, lodging, and maturity has been extensively
and successfully practiced in soybeans... This selection has
generally been practiced in early generation material to
eliminate undesirable agronomic types prior to extensive
yield testing.
“Correlations of agronomic and chemical characters
with yield in soybeans have been presented by several
authors...”
Two lines of soybean crosses were evaluated for nine
characters in three environments. “Heritability was relatively
consistent across environments for all traits except seed
yield. For yield, heritability was greatest under favorable
growth conditions and least when moisture stress was
alleviated by irrigation.”
Percent protein is inversely related to seed yield;
the greater the seed yield, the less the protein in each
seed. Address: Iowa Agricultural and Home Economics
Experiment Station, Ames, Iowa.
6803. Hesseltine, C.W.; Wang, H.L. 1969. Fermented
soybean foods. In: Proceedings of the Third International
Conference on Global Impacts of Applied Microbiology. See
p. 403-20. Held 7-14 Dec. 1969 at Bombay, India. [11 ref]
• Summary: Contents: Introduction: The three fundamental
drives of man (food, shelter, reproduction), benefits of
soybean fermentation. Sufu. Hamanatto. Natto. Tempeh.
Magou (now made in South Africa on a modern industrial
scale from fermented corn and soybeans). Address: Northern
Utilization Research and Development Div., USDA, Peoria,
Illinois.
6804. Martin, Gene; Morrison, W.R. 1969. Forecasting
Arkansas soybean prices. Arkansas Agricultural Experiment
Station, Bulletin No. 751. 16 p. Dec. [9+ ref]
• Summary: “Summary: The primary objective of this study
was to determine what factors should be used in projecting
Arkansas soybean prices. In accomplishing this objective,
it was necessary to determine the normal price comparison
between Arkansas farm prices and prices at other markets.
“Price movements were the same for the three other
markets studied (Chicago, Gulf Port [Mississippi], and
Memphis [Tennessee]), with high and low prices occurring
at about the same times. Arkansas’s normal price movement
was similar to those of these markets, with high prices
occurring most often in April and low prices in the harvest
period of October and November.

“The normal seasonal pattern for Arkansas has changed
over the past 15 years, with considerable flattening of the
seasonal curve. In 1953-1957 the high and low on the
seasonal curve were 26 points apart (88.4 for a low and 114.4
for a high). In 1963-1967 they were only 8 points apart (96
for a low and 104 for a high). If this pattern continues, less
price activity due to seasonal movement will occur.
“Prices were forecast by projecting both a seasonal and
a trend-cyclical value for each month and then combining
these two values. The separation of prices into these values
was accomplished by use of a statistical technique first
developed by J. Shiskin and H. Eisenpress, and later used by
L. Fielder at Louisiana State University.
“Seasonal values were projected from past seasonal
patterns, utilizing the change that occurred in any month over
a two-year period. The trend-cyclical value for any month
was projected by a regression equation which used three
variables lagged 22 months and three variables with no lag.
“This method for price projection was tested against
actual prices for five marketing years. Projected prices were
within 9 cents of actual prices in all months for two years,
1963-1964 and 1967-1968. In the three remaining years,
projected prices were within 10 cents of the actual price for
the first eight months of the period, but tended to drift further
apart in the latter part of the projection period.
“Prices then were projected for the period May 1969
through April 1970. Projected prices ranged from a high of
$2.41 in May 1969 to a low of $2.00 in October 1969. Prices
remained in the $2.40’s until they dropped severely from
June until October, and then rose again in November and
December.
“Indications are that prices will be low in 1969-1970
because of an extremely large carryover, inability to move
soybean stocks in late 1968 and early 1969 due to dock
strikes, the change of the support price from $2.50 to $2.25,
and the change of the support base from Number 2 to
Number 1 soybeans. This last factor made the support price
equivalent to $2.19 on Number 2 soybeans. Although this
model does not consider these factors individually, it must
be assumed that the futures market takes these and all others
into consideration. Therefore, even though direct attention
was not afforded these factors, they were treated indirectly.
“The ability to project prices is never accurate to
the point that projection can be taken as being absolutely
correct. This is true of this model which is based on past and
expected events. This model is more reliable the nearer the
projected price is to the projection period, but since most
producers sell their crop by April the projection is considered
adequate. This and the fact that the projection period is
limited to 12 months from the time of projection make it
necessary to project on a year-to-year basis.” Address: Dep.
of Agricultural Economics and Rural Sociology, Agric. Exp.
Station, Univ. of Arkansas, Fayetteville, AR.
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6805. Moulton, K.J.; Moore, D.J.; Beal, R.E. 1969. Pilotplant selective hydrogenation of soybean oil: Activation and
evaluation of copper-containing catalysts. J. of the American
Oil Chemists’ Society 46(12):662-66. Dec. [18 ref]
• Summary: The linolenate content of soybean oil was
reduced to less than 1% without increasing the saturates, by
hydrogenation to an iodine value of about 115 with an active
copper-chromite catalyst. The linolenate-linoleate selectivity
ratio was from 9 to 12. Address: Northern Regional Research
Lab., Peoria, Illinois 61604.
6806. Soybean Digest. 1969. Growers continue to back
soybeans nationally: Market development. Dec. p. 3.
• Summary: “Funds continue to flow in from farmers
supporting the American Soybean Assn.’s campaign to
promote soybean sales abroad. Many states are in Phase II of
the development program which is a voluntary checkoff of ½
cent per bushel made at the [first] point of sale.
“Phase II is an interim program until states pass
legislation which enables an automatic deduction of ½¢/bu
from all soybean sales. (The ½ cent will be refunded to any
farmers who prefer not to support the market development
activities in states where growers have passed a checkoff
referendum.)
“The legislative program and referendum, Phase III,
have already been passed in North Carolina, South Carolina,
and Louisiana.
“Funds raised under these programs will be used to
develop and expand world markets for soybeans. Funds are
matched by the Foreign Agricultural Service [FAS], and in
some cases by local processors–so every dollar contributed
by farmers is multiplied 5 to 10 times.
“Results of market development activities have been so
successful in Japan and Spain that additional funds will be
used to develop markets in France, Italy and other nations
in Europe and the Far East. Japan and Spain are the biggest
importers of U.S. soybeans...”
6807. Kawamura, S. 1969. Studies on enzymatic hydrolysis
of soybean oligosaccharides, to provide information basic to
increasing the utilization of soybean food and feed products.
Final Report, PL 480 project no. UR-A11-(40)-31 on USDA
grant no. FG-JA-123. 75 p. [60 ref]*
Address: Dep. of Agricultural Chemistry, Kagawa Univ.,
Hirai, Japan.
6808. Product Name: WSB: Wheat-Soy Blend.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1969.
Ingredients: 73.1% wheat (precooked), 20.0% defatted soy
flour, 4.0% salad oil (stabilized), 2.9% vitamin and mineral
premix (1989).
How Stored: Shelf stable.

Nutrition: Per 100 gm: Energy 360 kilocalories, protein 20
gm, carbohydrate 60 gm, fat 6 gm.
New Product–Documentation: Shipments rose from 5,000
tonnes (metric tons) in 1970 to a peak of 74.4 metric tons in
1973.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. A natural wholesome
blended food. Highly nutritious. Precooked for ease in use
and handling. A complete food. Economical. For people
of all ages. Serve as: Beverage, gruels, pancakes, pudding,
soups, bakery products, dessert, meat extender, baby food
milk (milk substitute, milk supplement, gruel, pudding).
Gives contents and nutritive value, including details of major
nutrients, vitamins, minerals, and essential amino acids. PER
is 2.4 compared with 2.5 for casein (milk protein). Recipes
are given for beverage, gruel, pudding, bakery products,
crackers, and meat extender.
6809. Watanabe, Tokuji. 1969. Evaluation of United States
soybean varieties as a material for producing fresh tofu, to
increase soybean utilization in Japan. Tokyo: Japan Tofu
Association. 75 p. Final report, P.L. 480, project no. URA11-(40)-11 for the USDA on grant no. FG-Ja-104. [10+ ref.
Eng]*
Address: Japan.
6810. Altschul, Aaron M. 1969. Low-cost foods: Fortified
cereals and protein beverages. In: M. Milner, ed. 1969.
Protein-Enriched Cereal Foods for World Needs. St. Paul,
MN: American Assoc. of Cereal Chemists. x + 343 p. See p.
82-96. [27 ref]
• Summary: Contents: The world food problem: Hunger
and malnutrition are caused by poverty. Food quality vs.
food cost. Improving food quality: Improving the quality
of cereals, new protein foods. New foods program. Four
generations of protein foods (history). Food distribution
within the family. Discussion: The relative importance of
adequate nutrition, choosing the most effective approach to
improved nutrition, the nature of the problem and the value
of improvements. Conclusion.
Tables: (1) New Protein Food Program of the Agency
for International Development (Feb. 1967 to July 1968):
Countries and products that include soya: Brazil–Krause
Milling, Monsanto, Swift. Kenya–Del Monte. Pakistan–
General Mills. Thailand–Archer-Daniels-Midland. India–
Swift. (2) Conventional and new protein sources (incl.
oilseed protein). Address: USDA, Washington, DC.
6811. Breece, Harry T., III; Holmes, Roger A. 1969. Bidirectional scattering characteristics of healthy, green
soybean and corn leaves in vivo. MSc thesis, School of
Electrical Engineering, Purdue University. xx + 244 p.
Illust. 29 cm. Published in 1969 by the Ft. Belvoir Defense
Technical Information Center. *
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• Summary: This is about the effect of light on soybean and
corn plants. “Measurements were made to determine the bidirectional scattering characteristics of living, green soybean
and corn leaves in the range from 375 mm to 1 millimicron
m. A goniometer was constructed to study bi-directional
scattering on the leaves of potted soybean and corn plants.
The leaf sample was held in a plane and light of a selected
wavelength was incident at a given angle. A detector was
then moved around the sample at a constant radius resulting
in a polar plot of scattered radiant power as a function
of observation angle for a given angle of incidence and
wavelength. The results show strong specular components of
reflection in addition to diffuse components for both soybean
and corn leaves. The results describe a simple four layer bidirectional scattering model for a soybean leaf. This model
has a rough surface with isotropy relative to the midvein.
The results for a corn leaf describe a simple three layer bidirectional scattering model. This model has a rough surface
with a definite anisotropy relative to the midvein. The results
are two-dimensional polar graphs. Measurements were
carried out which indicate the extension of these results to
three dimensions.”
TR-EE 69-11. / Sponsored by NASA Grant no. NGR
15-005-028; U.S. Department of Agriculture Contracts 1214-100-8307 (20), 12-14-100-8926 (20), 12-14-9502 (20),
and 12-14-100-9549 (20); Purdue University Laboratory
for Agricultural Remote Sensing, Joint Services Electronics
Program, N00014-67-A-0226. / Bibliography: p. 220-228.
Harrt T. Breece was born in 1939. Address: Lafayette,
Indiana.
6812. Burnett, Ray S. 1969. The role of soybean meal in the
development and use of modern livestock and poultry feeds.
Arlington, Virginia: Soybean Council of America, Inc. 37 p.
24 cm. Printed in Madrid, Spain. [54 ref]
• Summary: This booklet was printed in Madrid, Spain.
Contents: Introduction. 1. Availability. 2. Technical
advances: Heat processing of soybean meal, vitamins
(B-2, B-12), minerals, amino acids and proteins, proteinenergy ratio. 3. Specifications: 50% vs. 44% soy meal. 4.
Increase in productivity from technical advances: Broilers,
eggs, swine, beef cattle, calves and milk. 5. Formulation
and feeding practices: Poultry nutrition for meat and eggs,
turkeys, ducks, and pigeons, swine nutrition, cattle nutrition
(growing-fattening cattle, milking cows, calf milk replacers
{substituting soy flour for part or all of the dry skim milk},
calf starters {used only after calves are 24 days old}), sheep,
horses and mules, miscellaneous (rabbit pellets, trout pellets,
dog food, mink feed). 6. Continuing needs for improving
efficiency of poultry and livestock production.
Contains 27 tables. Note 1. A box, with a logo, near the
bottom of the title page states: “Soybean Council of America,
Inc. Executive office: P.O. Box 9153, Arlington, Virginia
22209 USA. Cooperating with the United States Department

of Agriculture.” Glenn Pogeler was executive director of the
Soybean Council at this time. Address: Technical Director,
Soybean Council of America, Inc., P.O. Box 9153, Arlington,
Virginia 22209.
6813. Cowan, J.C. 1969. Soybeans. In: Raymond E. Kirk
and Donald F. Othmer, eds. 1969. Encyclopedia of Chemical
Technology. 2nd ed. New York. Chichester, Brisbane,
Toronto: John Wiley & Sons. See Vol. 18, p. 599-614. 27 cm.
[44 ref]
• Summary: Contents: Introduction: Composition, standards
and trading rules. Handling and storage. Processing:
Preparation, screw-press and extruder-cooker operations,
solvent extraction. Soybean products: Oil (in plants
equipped with continuous screw presses the crude oil can
be degummed to remove the phosphatides), meal and meal
products, soy flour and related products, soy sauce and other
food specialties (soybean milk, tofu, miso, natto, tempeh,
sprouted soybeans, green vegetable soybeans). Production
and export. Bibliography.
Figures: (1) Two views of a Lincoln soybean seed, with
exterior parts labeled: h = hilum or seed scar, which is linearelliptical. c = chalza, located at one end of the hilum where
the seed coat joins the body of the ovule. m = micropyle,
the minute opening at the other end of the hilum where the
primary root of the germinating seed emerges. h = outline of
the hypocotyl, which can be seen beneath the seed coat. The
seed consists primarily of hull (seed coat) and embryo, but
it has a very elementary endosperm. Source: L.F. Williams
1950 (in Markley).
(2) Cross section of the soybean coat and section of
the cotyledon. Source: L.F. Williams 1950 (in Markley).
(3) Schematic diagram of operations of an extruder-cooker.
Source: Mustakas et al, 1966. (4) Flowsheet for solvent
extraction plant. Courtesy French Oil Mill Machinery Co.
(See Table 5 for key notations).
Tables: (1) Approximate composition of soybeans and
derived meals. (2) Inorganic constituents of soybeans: ash,
potassium, sodium, calcium, magnesium, phosphorus, sulfur,
chlorine, iodine, iron, copper, manganese, zinc, aluminium.
(3) Requirements of numerical (1-4) and sample grades
of soybeans.
(4) Effects of moisture content on respiration, acid value
of oil, germination, and mold growth of soybeans stored at
38ºC for 11 days. Moisture (%) ranges from 11.8 to 18.3.
The lower the moisture, the better.
(5) Key notations for Figure 4, divided into: Preparation,
extraction and oil handling, meal handling.
(6) Amino acid composition of soybean meal from
Hawkeye beans, expressed in gm amino acid per 16 gm
nitrogen.
(7) Composition of soy flours and protein concentrates,
%, incl. defatted flour, full-fat flour, protein concentrate,
protein isolate.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2421
(8) U.S. and world production of soybeans. Leading
U.S. states include: Arkansas, Illinois, Indiana, Iowa,
Minnesota, Mississippi, Missouri, and Ohio. Leading
countries include: United States, China (mainland), Brazil,
Canada, Indonesia, Japan, USSR, world total. Figures are
given for; Yield per acre in bushels, average. Production,
millions of bushels, average. These are given for three time
periods: 1945-1949, 1960-64, 1967.
(8a) U.S. soybean production, annual, in million bushels,
from 1939 to 1968.
(9) Exports of soybeans and soybean products (oil and
meal). In the years 1950, 1955, 1960, 1965, 1966. Soybean
exports grew rapidly after 1950, especially with the impetus
given by the government (FAS [USDA’s Foreign Agricultural
Service]) and industry (ASA, Soybean Council of America)
promotion.
“An estimated 50 million lb of soy flour was marketed
in 1967. About one-half of this went into pet foods and the
rest into foods for humans.” Address: USDA/ARS [Northern
Regional Research Lab., Peoria, Illinois].
6814. Dimler, R.J. 1969. Oilseed protein sources and
potentials: Soybeans. Chemical Engineering Progress
Symposium Series 65(93):22-29. [16 ref]
• Summary: This paper is in the symposium section titled
“Oilseed Protein Sources and Potentials.” Note: This
symposium, titled “Engineering of unconventional protein
production” (123 p.) contains many papers in the following
categories: Background papers: The rising giant: The world
food problem, New protein resources, Nutritional aspects of
protein foods, Economic aspects. Oilseed protein sources and
potentials. Adventitious and intrinsic components affecting
processing. Fish protein. Single cell protein. Algae protein.
Distribution and storage. Conclusions and recommendations.
Address: Northern Regional Research Lab., N. Utilization
R&D Div., ARS, USDA, Peoria, Illinois.
6815. Eagles, Blythe. 1969. Leonard Sylvanus Klinck 18771969. Proceedings of the Royal Society of Canada 7:80-83.
Series IV.
• Summary: This is an obituary for Leonard S. Klinck,
president emeritus of the University of British Columbia
(UBC), who died on 27 March 1969 shortly after his 92nd
birthday. An educational pioneer, he served for five years
as the first dean of agriculture at UBC and for a quarter of a
century as its president.
Klinck was born on 20 Jan. 1877 in Victoria Square,
Ontario, Canada, of Pennsylvania-Dutch-Canadian ancestry.
This gave him a love of the land, an integrity of purpose,
deep convictions, and a devotion to education in its broadest
sense.” He attended high school in Richmond Hill and
Model School in Newmarket, Ontario. After graduation,
he was actively involved in farming and taught school for
3 years before entering the Ontario Agricultural College of

the University of Toronto. “His friendship from age eleven
with Professor Zavitz and the reading of a book, Scientific
Agriculture by President Mills of O.A.C. and Dr. C.C. James,
deputy minister of agriculture for Ontario, inspired him
to continue his education.” After receiving his Bachelor’s
degree in 1903, he pursued graduate studies under Prof.
Willet M. Hayes at the University of Minnesota, where he
gained experience in plant breeding. At Iowa State College,
he continued his studies in plant breeding under Prof.
Perry Holden [M.S.A. degree 1905. His 1905 thesis was
titled “The improvement of Iowa’s corn crop through seed
selection” (53 leaves, mounted photos, tables, 29 cm.). This
thesis is at Iowa State Univ., Parks Library Archives (special
collections)]. He “developed a comprehensive understanding
of the spirit and philosophy of university extension and adult
education and of the complementary and supplementary
relationship between teaching and research.
“For nine years he served as professor and head of the
Department of Cereal Husbandry at Macdonald College,
McGill University–the first faculty appointee after the
principal, Dr. James W. Robertson. He established an
enviable reputation in directing cultural experiments with
a survey of the agronomic possibilities of the region and
in institution work in plant breeding. The development of
Rhizoma alfalfa at U.B.C. began at Macdonald College with
seed of the feral ‘Siberian’ alfalfas sent to him by Professor
Hansen of the United States Bureau of Plant Industry. Dr
V.C. Brink paid tribute to him as a pioneer geneticist and
plant breeder who saw problems through the mind and the
eye...”
“At Macdonald College Professor Klinck demonstrated
his outstanding personal characteristics of universal courtesy
and full understanding of leadership from within. His
students have achieved outstanding prominence as teachers,
research scientists, and administrators in Canada and the
United States.”
Dr. Klinck left Macdonald College in early 1914
when he was called to UBC to advise and collaborate with
President Westbrook in planning the future university.
“Dr. Klinck is survived by his widow [Elizabeth Barclay
Abernethy; they were married on 27 June 1941], a
son [Ronald Woodard Klinck], and one sister. He was
predeceased by his first wife [Mary Alice McDougall; they
were married on 20 July 1904] in 1939.” A large portrait
photo on the first page shows Prof. Klinck.
Note: Prof. Klinck developed the first soybean varieties
in Quebec province. His parents were Thomas William
Klinck and Sarah Catherine Woodard. For additional
biographical information see:
(1) American Men of Science: A Biographical
Dictionary. 8th ed. 1949. p. 1370. (2) American Men and
Women of Science: The Physical and Biological Sciences.
11th ed. 1966. p. 2832.
(3) The Canadian Who’s Who. 1967-69. Vol. XI, p.
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590. (4) Encyclopedia Canadiana. 1972. Vol. 6, p. 13
(“He lectured in agronomy at Iowa State College, 190405, and then joined the staff of Macdonald College at Ste.
Anne de Bellevue, Quebec. In 1914 he went to Vancouver
as professor of agronomy and first dean of the Faculty of
Agriculture in the newly established University of British
Columbia, of which he was president, 1919-1944...”).
(5) Macmillan Dictionary of Canadian Biography. 1978.
(Toronto: Macmillan), p. 418. (6) University of British
Columbia Main Library. President Klinck archival collection,
with photos (1889-1969. 12 boxes, 1.4 meters of textual
records, 2 audio reels; detailed record on Web). There is an
annual “Klinck Lecture” at UBC. Also a published essay he
wrote: “The young farmer and farming.” 1934. Vancouver
B.C.: B.C. Electric Railway Co. (7) Article he wrote in 1912:
“The improvement of small grains at Macdonald College.”
Agronomy Journal Vol. 4, p. 126-29.
6816. Knapp, Joseph G. 1969. The rise of American
cooperative enterprise, 1620-1920. Danville, Illinois:
Interstate Printers and Publishers, Inc. [xviii] + 532 p. Index.
24 cm. [952 ref]
• Summary: This is widely viewed as the best history of the
early U.S. cooperative movement. It may be considered the
first of a two-volume set. Its successor is The Advance of
American Cooperative Enterprise, which examines the great
expansion of cooperative development from 1920-1970.
Contents: Part I: Probings [1620-1896]. 1. Early
exploration. 2. Urban experimentation. 3. The agrarian
groundswell. 4. Growth of the independent agricultural
cooperatives. Part II: Formative forces [1897-1920]. Part
III. Cooperative marketing progress [1920+]. Focuses on
California, especially the Southern California Fruit Exchange
(formed in 1893, incorporated Oct. 1895), which became
the California Fruit Growers Exchange (in 1905 when it had
5,000 members; adopted the brand name “Sunkist” in 1908
for its highest quality oranges, and so was the first to brand
fruit), which became Sunkist Growers, Inc. Part IV: The
development of cooperative purchasing [1920+]. Part V: The
expanding cooperative universe [1920+].
Joseph Knapp is considered America’s foremost
authority on farmer cooperatives. Gives a very good
background of how and why cooperative associations were
established, particularly in the post Civil War period, as
the economic response by such farm groups as the Grange,
Alliance, and Farmers Union, to what they viewed as an
inadequate, even exploitive service provided by private
companies at the time. The book is dedicated to Edwin
G. Nourse, Dean of Scholars in American Cooperative
Enterprise, and Knapp’s mentor.
The foreword is a brief biography of Knapp from
1920 to the present and some cooperative milestones of
the period. In the mid-1920s, agricultural cooperation was
in the national spotlight; it was the beginning of what was

later called “The Golden Age of Cooperation in America,”
by Charles W. Holman. In 1925 the American Institute
of Cooperation was founded, as a national forum for
cooperative discussion and planning under the intellectual
leadership of Dr. Edwin Nourse, chair of its program
committee. In 1926, the Division of Cooperative Marketing
was established by the Cooperative Marketing Act of 1926.
Its gifted chief was Chris L. Christensen, who knew well
the long history of Danish cooperation. In 1929 the National
Marketing Act of 1929 was passed; it led to a all-out effort
to fashion strong national marketing cooperatives with the
support of the Federal Farm Board.
The Great Depression of the 1930s gave further
momentum to the cooperative movement in America;
cooperatives were seen as the solution to many economic
problems of the era.
From 1953-1966 Knapp was administrator of USDA’s
Farmer Cooperative Service. A portrait photo of Knapp,
holding a pipe (for smoking) appears on the rear dust jacket.
His brief biography appears on the inside rear dust jacket.
In 1620 the Pilgrims were a cooperative organization,
joined by the Mayflower Compact. Cooperation as a form of
business enterprise first arose in the field of fire insurance.
In 1736 Benjamin Franklin and others “founded the pioneer
Union Fire Company as an association for mutual assistance
in fighting fires. In Feb. 1750 it expanded into America’s
first mutual fire insurance company. In March 1752, based
on an idea proposed [in Pennsylvania] by Franklin, the
Philadelphia Contributorship for the Insurance of Houses
from Loss by Fire was established. The basic organization
of the Contributorship was patterned on “The Amicable
Contributorship, and Hand-in-Hand Fire Office,” which were
established in London in 1696. In 1806 the first experiment
in industrial cooperation began when the Journeyman
Cordwainers of Philadelphia [shoemakers] “became their
own employers by opening a warehouse to market at
wholesale and retail the boots and shoes manufactured by the
organization’s members.”
In 1785 the first agricultural society was founded, again
in Philadelphia by Franklin–the Philadelphia Society for
promoting Agriculture. Soon many such societies, dominated
by “gentleman farmers, were formed mainly to improve
agricultural techniques through agricultural education.
On page 193 is a half-page history of the Missouri
Farmers Association (MFA), which was founded in 1917 by
William Hirth.
Pages 216-17 describe the rise of cooperative creameries
and dairies and the movement “toward the formation of a
state-wide federation of cooperative creameries,...” In “1921
the Minnesota Cooperative Creamery Association–later
to be known by its Land O’Lakes brand- was formed with
over one-half of the 645 cooperative creameries in the state
enrolled as stockholder members.” Address: [USDA].
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6817. Milner, Max. ed. 1969. Protein-enriched cereal foods
for world needs. St. Paul, Minnesota: American Assoc.
of Cereal Chemists. x + 343 p. Illust. No index. 28 cm.
Summarized in Soybean Digest, Nov. 1969, p. 52. [400+ ref]
• Summary: Contents: Foreword, by Nevin Scrimshaw.
Preface, by Max Milner. Part I: Economic aspects (2 papers).
Part II: Public health implications (1 paper). Part III: The
world food and nutrition crisis (4 papers). Part IV: Protein
resources (7 papers). Part V: Bread (3 papers). Part VI:
Amino acids, vitamins and plant genetics. Part VII: Programs
and products (6 papers). Part VIII: Acceptability and
marketing.
“A significant portion of the book is devoted to recent
experience in commercial promotion of low-cost proteinrich foods, emphasizing the increasingly important role
of sophisticated marketing techniques. It is now widely
recognized that success in such projects requires much
more careful planning and use of preproject surveys and
feasibility studies than have been employed in the past.”
Address: Senior Food Technologist, Food Conservation Div.,
UNICEF, United Nations, New York.
6818. Senti, F.R. 1969. Formulated cereal foods in the U.S.
Food for Peace Program. In: M. Milner, ed. 1969. ProteinEnriched Cereal Foods for World Needs. St. Paul, MN:
American Assoc. of Cereal Chemists. x + 343 p. See p. 24654. [5 ref]
• Summary: Contents: Introduction. Blended food product,
child food supplement, Formula No. 1 (CEPLAPRO).
Blended food product, child food supplement, Formula No.
2 (CSM). Biological value and acceptance for Formula No.
2 (CSM). Distribution and cost of formula No. 2, CSM.
Wheat-based formulated foods. Biological testing of Formula
No. 3 (WSB). Protein-fortified wheat flour. Rolled wheat-soy
flake mixtures. Other high-protein foods considered for the
foreign donation programs. Summary.
Formula No. 1 (CEPLAPRO): “The first formulated
food purchased by the Department [of Agriculture] for
distribution by AID in the overseas donation program
was designated as Blended Food Product, Child Food
Supplement Formula No. 1. This product was extruded in
kernel-like form from a blend of corn meal, wheat flour,
soy flour, and nonfat dry milk (58:10:25:5) supplemented
with vitamins and minerals. The product was developed
by the American Corn Millers Export Institute and was
called CEPLAPRO. About 713,000 lb. of Formula No. 1
were purchased for emergency family feeding programs
in Vietnam. Cost of the product was approximately 13.3
cents per lb., packaged in 50-lb. bags, and delivered to
port. Reports on acceptance of the product were generally
satisfactory, but its relatively high cost led to development of
Formula No. 2 in which the extrusion step was eliminated.
Although the kernel-type product may have advantage in
promoting acceptance by adults, a flaked or powdered form

appears more satisfactory for child feeding programs.”
“The ingredients of Formula No. 2, commonly called
CSM, are precooked corn meal, soy flour, nonfat dry milk
(68:25:5) plus vitamins and minerals in the form of fine
flakes or powder. To date, 437 million lb. of CSM have been
purchased for distribution in over 90 developing countries by
AID through the voluntary agencies. Biological and clinical
testing have demonstrated the high quality of the protein.
Acceptance has been good in the recipient countries.
“Formula No. 3, a blend of wheat flour, which may be
straight-grade or bulgur flour, wheat protein concentrate, soy
flour, and minerals, will be purchased in the near future.”
Address: Agricultural Research Service, USDA, Washington,
DC.
6819. VanEtten, Cecil H. 1969. Goitrogens. In: I.E. Liener,
ed. 1969. Toxic Constituents of Plant Foodstuffs. New York:
Academic Press. xiii + 500 p. See p. 103-42. Chap. 4. [184*
ref]
• Summary: Section IX, titled “Goitrogens from plants with
no thioglucosides,” contains a good review of the literature
on goitrogens in soybeans (12 references) and peanuts, with
brief summaries on goitrogens in onions and dry cassava.
Address: Northern Utilization Research and Development
Div., USDA, Peoria, Illinois.
6820. Civetta, Armando. 1970. Re: Research in Colombia
on soybean flour and soybean milk. Letter to Dr. J.J. Rackis,
Oilseed Crops Laboratory, Northern Utilization R&D Div.,
ARS, USDA, Peoria, Illinois, Jan. 21. 2 p. Typed, with
signature on letterhead.
• Summary: Civetta thanks Dr. Rackis for his cooperation
and sympathy during Civetta’s recent stay at Peoria, Illinois,
during the UNIDO (United Nations Industrial Development
Organization) conference in Nov. 1969. He is proposing to
UNIDO that Dr. Rackis and Mr. Mustakas be invited to work
at his institute for a while. Dr. Norton Young, the Director
of his Institute, agrees with the idea. They would like help
on two soy-related projects in Bogotá: (1) Low-fat soybean
flour: Processing, functional properties, and its use in local
foods. (2) Soybean milk: Use as a cow’s milk substitute,
processing and equipment design. Address: Project Leader,
Instituto de Investigaciones Tecnologicas, Av. 30 No. 52A77, Bogota, D.E., Colombia.
6821. Cooper, Richard L. 1970. Early lodging–A major
barrier to higher yields. Soybean Digest. Jan. p. 12-14, 19.
[13 ref]
• Summary: Soybean varieties mentioned: Amsoy, Clark
63, Corsoy, Cutler, Wayne. Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA
and the Associate Prof., Dep. of Agronomy, Univ. of Illinois,
Urbana, Illinois 61801.
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6822. Howell, R.W. 1970. Soybean metabolism as related to
crop productivity. Soybean News (NSCIC) 21(2):1, 4. Jan.
Address: USDA.
6823. Soybean Digest. 1970. Help for a hungry world: UN
meeting at Peoria. Jan. p. 18-19.
• Summary: “Help for hungry people of the world-based on
the profit motive-was asked by a man in a United Nations
organization and promised by men in the U.S. soy food
industry at a meeting in Peoria, Illinois, the week before
Thanksgiving.
“Recommendations from the Expert Working-Group
Meeting on Soy Protein Foods will go before the United
Nations Industrial Development Organization, Vienna,
Austria. If adopted, they will be incorporated into UNIDO’s
official report and proposed to U.S. companies. Action of
some kind appears likely.
“Action against hunger was the tone established in
the opening address Nov. 17 by Dr. M. Mautner, chief
of UNIDO’s light industries section, on behalf of AbdelRahman, UNIDO executive director, and maintained the
rest of the week. With the knowledge and authority of a
corporation chairman of the board and with the human
concern of one of the family, Dr. Mautner held the meeting
to a central theme:
“Industry in countries like the U.S. and Japan can make
a profit and help hungry people feed themselves by setting
up food processing companies in developing countries and
hiring native labor.
“Action was in a statement, with working committees
to implement it, proposed Nov. 21 for recommendation to
UNIDO. Prepared by Wayne Gottshall of Ralston Purina
International, St. Louis [Missouri]; Dr. Dale W. Johnson of
Crest Products Inc., Park Ridge, Illinois; and Dr. Jaan I. Tear
of Alfa-Laval AB, Tumba, Sweden, the statement read:
“’The food-processing and food-equipmentmanufacturing industries present would like to express
their willingness to cooperate with UNIDO and other UN
agencies in seeking realistic ways of meeting the nutritional
requirements in the developing countries.’
“Examples in India and Uganda of the kind of action
asked and promised were described by Charles Purrett, vice
president of international operations for Worthington Foods
Inc., Worthington, Ohio. This company has a 30-year, profitmaking history of manufacturing food from soy and wheat
proteins.
“Companies in Uganda, India: It has an interest in Africa
Basic Foods, which makes high protein food from soybeans
near Kampala, Uganda. Mr. Purrett said it ‘has contributed a
substantial amount of money in addition to technical people,
who are in Africa at the moment on Worthington’s payroll.’
“Between 1965, when the Uganda plant was built,
and 1968, soybean production increased 12 to 15 times,
increasing income from farm and factory jobs. About 120

tons of soybeans went into human food in 1968. Worthington
helped develop Vegetable Industries & Products in India.
L. Nagaich, managing director, said, ‘Worthington has a
humanitarian interest with commercial success as a prime
force.’
“’Action-oriented’ UNIDO, according to Frank K.
Lawler, editor of Food Engineering, wants industries ‘to
stand on their own merits in self-sustaining, profit-making
enterprises while benefiting the developing countries
nutritionally and economically.’ He visited UNIDO in
Vienna, traveled with Dr. Mautner in the U.S., then joined
the working group in Peoria.
“More than 40 soy protein-food scientists, industrialists
and equipment manufacturers from 15 countries met 4 days
at the U.S. Department of Agriculture’s Northern Utilization
Research Laboratory of the Agricultural Research Service
and a day at the University of Illinois, Urbana.
“Current efforts are not enough: Dr. Mautner said the
most challenging problem of mankind today is to produce
enough food at a cost the hungry can pay; but current efforts
are not enough. Production is not keeping pace with demand.
Protein has not received the expected interest in developing
countries. Some foods are not satisfactory because they are
incomplete nutritionally, cost too much or do not taste or
look right.
“Dr. Mautner considers unsatisfactory any program that
depends on subsidy by a donor country. He asked for transfer
of know-how to developing countries and repeated the
request in various ways throughout the meeting.
“Dr. Robert J. Dimler, director of the Northern
Laboratory, reviewed history of U.S. soy development,
especially the use of protein in food. G.C. Mustakas
reviewed Northern Laboratory research on soy flours and
their use in human nutrition.
“Dr. K.A. Harkness, Ohio State University agricultural
engineer, sees soy products and other non-animal food as the
only way man can cope with overpopulation and pollution in
the future.
“Other scheduled speakers at the Northern Laboratory
included: Mogens Jul, secretary of the United Nations
Protein Advisory Group; Dr. Tokuji Watanabe, Japanese
Ministry of Agriculture and Forestry; Dr. Edwin W. Meyer,
Central Soya, Chicago; and L.C. Adolphson, Archer Daniels
Midland, Decatur, Ill. Scheduled speakers at the University
of Illinois included: Dr. G.K. Brinegar, Dr. D.E. Alexander,
Dr. R.L. Cooper, Dr. E.R. Leng, and Dr. John Hetrick.
“Experiences in making acceptable, nutritious food with
soy products were reported at Peoria by Dr. Shiro Miyasaka,
Brazil; Dr. Isaac A. Akinrele, Nigeria; Amara Bhumiratana,
Thailand; and Armando Civetta, Colombia. Dr. Mautner
closed the meeting with a call for demonstration plants in
Nigeria, Thailand and Latin America.
Photos show: (1) Dr. Robert J. Dimler, Director of
the USDA Northern Utilization Research Laboratory,
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welcomes Dr. M. Mautner of the United Nations Industrial
Development Organization and the Expert Working Group.
(2) Dr. Dale W. Johnson of Crest Products answers a
question at meeting.
6824. Foreign Agriculture (USDA Foreign Agricultural
Service). 1970. The story of the 1960s: U.S. meal and oil in
world trade. 8(7):2-6. Feb. 16. [1 ref]
• Summary: This article, prepared by the staff of the Fats and
Oils Division, Foreign Agricultural Service, USDA, explains
that soybeans, and soybean meal and oil were leaders in the
world trade of meals and oils in the 1960s. Several graphs
show the trends and rates of growth.
6825. Bernard, R.L.; Lawrence, Ruth E. comps. 1970.
The Uniform Soybean Tests, northern states, 1969. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 240. Feb. 178 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1969%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel. Uniform
Test participants. Introduction. Methods. Uniform test
locations. Uniform test 00. Preliminary test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of
parent strains. Growing conditions. Address: U.S. Regional
Soybean Lab., Urbana, Illinois.
6826. Caldwell, B.E.; Vest, Grant. 1970. Effects of
Rhizobium japonicum strains on soybean yields. Crop
Science 10(1):19-21. Jan/Feb. [6 ref]
Address: Crops Research Div., ARS, USDA, Beltsville,
Maryland.
6827. Gilbert, James C.; Chinn, J.T.; Tanaka, J.S. 1970.
Four new tropical vegetable-type soybeans with root-knot
nematode resistance. Hawaii Agricultural Experiment
Station, Research Report No. 178. 7 p. [Feb.]. Undated.
• Summary: Newly released vegetable type soybean
varieties, all released in 1969, are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All are maturity group IV created
from the cross UD288 (Hawkeye x FC 33.243) x Bansei.
“Soybean cultivars suitable for use as a vegetable crop differ
from most cultivars grown as field crops in having larger
seeds and greater palatability to humans in the immature or
green-pod stage. In Hawaii and other islands of the Pacific,
they are boiled in heavily salted water for 20 minutes and
served in the pod. The green seeds are eaten and the pods
discarded. The high protein content and palatability of this

food make it considerable potential value in the improvement
of human diets where proteins are scarce and expensive.”
Finding a replacement for ‘Bansei,’ which is susceptible
to rot knot nematodes, has been a concern of soybean
breeders at the University of Hawaii’s Department of
Horticulture. “’Bansei’ has been popular in Hawaii as a
vegetable type because of its large seed size, high quality,
and short height in the summer months. Local growers have
preferred a plant height of only 14 to 18 inches with an
early maturity rating. These comparatively small plants are
usually harvested and sold in bunches with the green pods
attached, although some growers now market only the pods
and can use taller or later maturing plant types. ‘Bansei’ has
the disadvantage of excessively short plant height during
the ‘winter’ months in Hawaii as well as being susceptible
to root-knot nematodes, root rotting fungi, and rose beetle
defoliation.
“The soybean breeding program, using a root-knot
resistant field type from the University of Delaware (UD
288), has made available some new combinations with the
good eating qualities of ‘Bansei’ and the root-knot resistance
of UD 288 (see Fig. 1 and 2).” The two parental lines were
developed by Mr. Wan-Lai Chang of Taiwan while working
on an inheritance study of root-knot resistance toward his
M.S. degree at the University of Hawaii. Photos taken at the
Poamoho Experimental Farm, May 1968 show: (1) Bansei,
Kailua, and Kaikoo cultivars. (2) Kailua pods in a root-knot
infested field.
Note 1. This is the earliest document seen (June
2013) that mentions the soybean varieties Kahala, Kaikoo,
Kailua, or Mokapu Summer. None of these four varieties
was registered in Crop Science. However all four were
announced in HortScience (June 1970, p. 146-49).
Note 2. Talk with Sharon of the College of Tropical
Agriculture and Human Resources (CTAHR), Univ. of
Hawaii, Honolulu. 1999. Aug. 24. They have a database
showing the publication date of all Hawaiian agricultural
publications. This Research Report No. 178 was published in
Feb. 1970. Address: Hawaii Agric. Exp. Station.
6828. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1970. The Uniform Soybean Tests: Southern States, 1969.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 241. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/69soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
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Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
6829. Hesseltine, C.W.; Sorenson, W.G.; Smith, Mabel.
1970. Taxonomic studies of the aflatoxin-producing strains in
the Aspergillus flavus group. Mycologia 62(1):123-32. Jan/
Feb. [10 ref]
• Summary: Twenty-eight representative strains of the
Aspergillus flavus group were examined for their ability
to utilize a variety of carbon sources. The goal was to find
some method which would separate these taxa on other than
morphological grounds.
“No aflatoxin was formed by two Aspergillus oryzae
and two A. flavus var. columnaris strains. One strain of A.
parasiticus, which had been in continuous pure culture for
46 years, produced as much as 378 μg/g of total aflatoxin on
wheat.” Address: Northern Regional Research Lab., ASR/
USDA, Peoria, Illinois 61604.
6830. Ohio Report on Research and Development. 1970.
Special Report: Soybean Research. 55(1):1-24. Jan/Feb.
• Summary: Contains various articles by different authors,
each of which is cited separately. Address: Wooster, Ohio.
6831. Peng, Andrew. 1970. Plant proteins and their
utilization. Ohio Agric. Cooperative Extension Service,
Bulletin No. 524. 16 p.
• Summary: Contents: The difference between plant and
animal proteins. Plant proteins used as food. Why soybean
proteins receive more attention than other oilseed proteins.
Preparation of soybean proteins. Commercially available
soybean proteins. Antinutritional factors. Utilization.
Deficiencies of soybean proteins. Some oriental foods.
Address: Extension specialist, Food processing, Dep. of
Horticulture, The Ohio State Univ., Columbus, Ohio.
6832. Thompson, H.E.; Herman, J.C. 1970. Profitable
soybean production. Iowa State University, Cooperative
Extension Service PM441. Feb. *
6833. Mehr, Stanley. 1970. Soybean exports are again
setting new records. Foreign Agriculture (USDA Foreign
Agricultural Service). March 16. p. 3-4.
• Summary: In 1969-70 exports rose to an expected record
value of $1,250 million. The unusually strong foreign market
for U.S. soybeans and meal this season reflects a highly
unusual conjunction of helpful forces: A shortfall in world
supplies of other competing protein meals, particularly
fishmeal, and of competing oils such as peanut, fish, and
sunflower; A spurt in expansion in European livestock and
poultry production, with increased demand for protein meals

for feed; Lower export prices of U.S. soybeans and meal as a
result of lower U.S. Government support prices; Rebuilding
of reduced oilseed inventories in importing countries.
These developments have been reinforced by the fact,
unusual in today’s world markets, that most developed
countries give duty-free or fixed duty treatment to U.S.
soybeans. For reasons that still are not adequately known,
during the second half of 1969, Peruvian fishermen were
not able to find the large catches of fish that ordinarily are
processed into fish meal and oil. During the last couple of
years, about 85% of U.S. exports of soybean oil have been
made under Public Law 480 programs. Soybean exports
are currently the brightest spot in the U.S. export picture.
Address: Fats and Oils Div., Foreign Agricultural Service.
6834. Associated Press (AP). 1970. Test meal turns out
exciting. Hartford Courant (Connecticut). March 29. p. 19A.
• Summary: Secretary of Agriculture Clifford M. Hardin
sat down to a meal composed–as the official menu said–of
“textured vegetable protein products.” These were made
largely from soybeans. “The hors d’oeuvres, which contained
no meat, included scallop coquilles, jambon diable [ham],
pinwheels and empenados.
The three entrees, which contained both soy and meat,
were meat loaf (38% soy), meat patties (30% soy), and
sloppy joes (40% soy). There were also soy-oriented dessert,
cookies, and candy.
The luncheon was sponsored by General Mills and
Archer Daniels Midland, two of America’s largest food
processors and users of agricultural products. It is part of a
larger trend in the food industry to “help improve nutrition at
lower costs to consumers.”
Dr. Aaron M. Altschul, an expert in the field, “said the
textured soy food already has involved a high degree of
sophistication.”
A chart was displayed at the luncheon showing the cost
savings that can be expected by the use of soy extenders in
large lots of ground beef. For example, if 40.2 pounds of
textured soy protein is added to 100 pounds of ground beef,
the cost savings would be 23% or 12 cents a pound.
6835. American Soybean Association. 1970. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
176 p. March. Index. Index of advertisers. 22 cm.
• Summary: Starting on page 54 is a section titled “Charting
the course of soybean trade,” which states: “Steadily bigger
harvests, strong foreign demand, and aggressive market
development have combined to make soybeans the leading
U.S. crop as a dollar earner in foreign markets. We exported
over $1.1 billion worth of soybeans and soybean products in
1967-68, and our share of world exports has risen from 2%
in 1934-38 to about 90%. Output from about 2 out of every
5 harvested soybean acres goes abroad as beans or products.
See the following pages.”
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On the top half of p. 55 is a bar chart titled “U.S.
soybean exports as a share (percentage) of total U.S.
agricultural exports. The percentage increased from about
1½% in 1948 to about 17½% in 1968.
On the bottom half of page 55 is a graph titled “Trend of
U.S. soybean exports, 1944-68. It starts at zero in 1944-48
and increases to just over 250 million bushels in 1968. Since
1964 it has been growing more rapidly that previously.
On the top half of p. 56 is a bar chart titled “State shares
of U.S. soybean exports,” which shows the dollar value of
exports from 10 leading states in 1954 and 1968. The states,
in descending order of 1968 exports are Illinois, Iowa,
Arkansas, Missouri, Indiana, Minnesota, Mississippi, Ohio,
Louisiana, and North Carolina.
On the bottom half of p. 56 is a bar chart titled “Ten
leading U.S. soybean export markets, 1968,” with the
amount of soybeans exported to each market in million
bushels. The countries in descending order are Japan (50),
Netherlands (38), West Germany (32), Spain (28), Canada
(23), Denmark (15), Italy (16), Taiwan (12), Israel (10), and
Belgium-Luxembourg (9). Address: Hudson, Iowa.
6836. Koritala, Sambasivarao. 1970. Selective hydrogenation
of soybean oil. V. A novel copper catalyst with excellent
re-use properties. J. of the American Oil Chemists’ Society
47(3):106-07. March. [6 ref]
• Summary: Describes a procedure for the preparation of a
highly active copper catalyst by chemisorption of copperammonia complex on silica gel. This catalyst was highly
selective toward the reduction of linolenate in soybean oil.
The catalyst was re-used four times with no loss in activity.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
6837. Mid-Atlantic Soybean Association–New state soybean
association. 1970. Organized March.
• Summary: Soybean Digest. 1970. “Olin Gooden
heads Mid-Atlantic Assn.” Sept. p. 46. “Olin Gooden of
Woodside, Delaware, is president of the recently [March
1970] organized Mid-Atlantic Soybean Association, which
comprises Delaware, Maryland, Pennsylvania, and New
Jersey. Edward J. Allen of Prince Frederick, Maryland, is
vice president; Joe L. Newcomer, extension agronomist at
the University of Maryland, secretary; and John D. Phillips
of Millsboro, Delaware, treasurer.” The names of the
members of the board of directors are given.
6838. Soybean Digest. 1970. Missouri plans checkoff
referendum. March. p. 38.
• Summary: In February, Missouri soybean farmers were
signing petitions for a voluntary legislated ½ cent per
bushel soybean checkoff program in the state. Leaders of
the Missouri Soybean Association, which is circulating the
petitions, expect that the necessary 2,500 signatures would

be obtained before March 1.
Tentative plans call for 7 hearings in seven Missouri
districts in early March. To pass, the referendum must
receive a “yes” vote representing 51% of Missouri soybean
growers and 51% of the acreage of those registered. Only
registered farmers can vote.
“The Missouri Soybean Assn. is receiving a great deal of
help from the State Extension Service, the Missouri Farmers
Assn., the Missouri Farm Bureau Federation, the county
ASCS [Agricultural Stabilization and Conservation Service,
USDA] offices, and vo-ag teachers in telling the story of the
referendum and handling the work involved. Chances for
success appear good.” The referendum will probably be held
in the spring.
A photo shows Don Pemberton, American Soybean
Assoc. director from Cape Girardeau, Missouri, standing at
a podium as he presides over the meeting where referendum
plans were made.
6839. Wolf, W.J. 1970. Scanning electron microscopy of
soybean protein bodies. J. of the American Oil Chemists’
Society 47(3):107-08. March. [7 ref]
• Summary: Photos show four “scanning electron
micrographs”: (1) Soybean protein bodies. (2) A pellet
fraction (“which consists primarily of the water-insoluble
polysaccharides of soybeans”) obtained by sucrose density
gradient centrifugation (x 3000). (3) Aggregate of protein
bodies in pellet fraction (x 10,000). (4) Protein bodies in
undefatted ground soybeans (x 3000).
Note 1. This is the earliest document seen (April 2013)
that describes the use of a scanning electron microscope in
the USA to examine soybeans or soyfoods.
Note 2. This is the earliest document seen (Jan. 2016)
that uses the term “electron micrograph” or “scanning
electron micrograph” in connection with soybeans or
soyfoods. Address: Northern Regional Research Lab., Peoria,
Illinois.
6840. Wolf, W.J.; Thomas, Betty W. 1970. Thin layer and
anion exchange chromatography of soybean saponins. J. of
the American Oil Chemists’ Society 47(3):86-90. March. [23
ref]
• Summary: Recent research in Israel indicates that soybean
saponins are a more complex mixture than previously
realized. Hydrolysis of these saponins yielded five
sapogenins and six sugars, including glucoronic acid.
In this paper, 22 solvent systems were evaluated for
thin layer chromatography (TLC) of soybean saponins on
silica gel. “A maximum of four fractions separated by single
development with the different solvents.” Address: Northern
Regional Research Lab., Peoria, Illinois.
6841. Bourne, Malcolm C. 1970. Soybeans, food technology,
and improved nutrition in southern Asia. Mimeographed text

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2430
of a seminar given at the Ford Foundation, New Delhi, India.
April 8. 14 p. Unpublished manuscript. [9 ref]
• Summary: Published in the Proceedings of the 3rd
All India Soybean Conference, held 28-30 Sept. 1970 at
Jabalpur, India. Tables: 1. Deaths among small children (ages
1-4) in various countries as a percentage of total deaths in
population. 2. Comparison of soybean with other protein
sources in the Philippines (As of early 1965 soy provides
has the largest amount of protein per peso as purchased
[559 gm vs. 287 for mungbean, which is second largest]). 3.
Foods made from soybeans (12 types). 4. Comparison of the
nutritional composition of soybeans with common dry beans.
5. Material balance in manufacture of soymilk. 6. Volatiles
found in cold-grind soybeans. Postulated mechanism of
formation of ethyl vinyl ketone in soymilk. 8. Boiling water
process for soymilk (bottled or fresh). 9. Ingredient cost of
soymilk. 9. Protein supplied by soymilk. Address: Visiting
Prof. of Food Science, College of Agriculture, Univ. of the
Philippines, College (Los Baños), Laguna, Philippines.
Permanent address: New York State Agric. Exp. Station,
Geneva, NY.
6842. Eisenhauer, R.A.; Beal, R.E.; Griffin, E.L., Jr. 1970.
Water recycle method for washing alkali-refined soybean oil.
J. of the American Oil Chemists’ Society 47(4):137-40. April.
[4 ref]
• Summary: The wash water passes through a cation
exchange resin that removes sodium (Na), and the slightly
acid water goes back into the system for continuous re-use.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
6843. Spilsbury, Calvin C. 1970. The market for U.S.
soybeans and soybean meal in Eastern Europe. USDA
Foreign Agricultural Service. FAS M-216. 29 p. April.
• Summary: Contents: Introduction. The market. The oilseed
crushing industry. Domestic oilseed supplies. Meal imports.
Use of soybean meal in the mixed feed industry. Production
and use of fats and oils.
Country profile–Yugoslavia: Purchasing, Oilseed
crushing capacity, Port development and soybean imports,
Production of sunflowerseed oil, Mixed feed industry,
Poultry and hog production.
Country profile–Poland: Oilseeds, fats, and oils, Oilseed
crushing industry, Soybean, meal imports, Demand for
poultry meat, Mixed feed industry.
Country profile–Hungary: Sunflowerseed production,
crushing, Oilseed research, Purchasing soybeans and meal,
Mixed feed industry, Livestock and meat.
Country profile–Czechoslovakia: The market, Feed and
livestock.
Country profile–Bulgaria: Domestic oilseeds, Crushing
industry, Purchasing, Mixed feeds and livestock. Address:
Fats and Oils Div.

6844. Ball, Charles E. 1970. How promotion is selling your
soybeans. Farm Journal 94(5):38-39, 76. May.
• Summary: Discusses soybean promotion and sales in
Japan. Each dollar an American farmer contributes for
increasing soybean sales in Japan is matched with $15 from
other sources–mainly the U.S. Foreign Agricultural Service
and Japanese cooperators. Address: Southern Field Staff.
6845. Bourne, Malcolm C. 1970. Recent advances in
soybean milk processing technology. PAG Bulletin (Protein
Advisory Group, WHO / FAO / UNICEF) No. 10. p. 14-21.
[8 ref]
• Summary: An excellent presentation of the “boiling water
grind” technique developed by the Food Technology Group
at Cornell University. Table 1 shows that, in the Philippines,
the soybean provides almost twice as much protein per peso
as its nearest competitor, the mungbean, and 19-times more
protein per peso than pork. Address: Visiting Prof. of Food
Science, Univ. of the Philippines, College of Agriculture,
College (Los Baños), Laguna, Philippines. Permanent
address: New York State Agric. Exp. Station, Cornell Univ.,
Geneva, NY 14456.
6846. Soybean Digest. 1970. Mississippi checkoff is signed
into law. May. p. 73.
• Summary: “Governor John Bell Williams recently signed
House Bill 483 into law providing for the creation of the
Mississippi Soybean Promotion Board to handle funds to be
raised by an assessment of ½ cent per bushel on Mississippi
soybeans. The assessment will be made at the first point
of sale within or out of the state. As in other states, the
assessment is voluntary, with producers having the right to
request refunds. Similar programs in other states have been
supported by above 99% of the producers.
“The bill was supported by the Mississippi Soybean
Assn., Mississippi Farm Bureau Federation, Delta Council,
and the Mississippi Feed and Grain Assn. The leaders
of these organizations feel that the money raised will be
vitally important in assuring a market which will absorb the
expanding production of soybeans at prices profitable to the
grower.
“The Soybean Promotion Board will consist of 12
soybean growers, three representatives from each of the
following organizations: Mississippi Soybean Assn.,
Mississippi Farm Bureau Federation, Mississippi Feed and
Grain Assn., and Delta Council.
“The board will allocate funds for market development,
advertisement promotion, research, and education. At least
half of the funds will be forwarded to the American Soybean
Institute for a unified national effort to expand soybean
markets and products.
“The remainder of the money may be spent within
the state for research and other projects deemed worthy of
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support by the board.”
A photo shows Governor Williams signing a bill for
creation of the Mississippi Soybean Promotion Board to
handle self-help funds. Witnessing the signing, from left:
H.M. Jordan and Alex Ramsay Jr., Mississippi Soybean
Assn.; Dr. R.G. Ratcliff, Mississippi Feed & Grain Assn.;
Dave Craig, Mississippi Farm Bureau Federation; J.W.
McKie, Mississippi Soybean Assn.; Seymour Johnson,
American Soybean Institute; B.F. Smith, Delta Council;
J.C. Holland and Jimmy Pearce, Mississippi Soybean Assn.
(Mississippi Extension Service photo).
6847. Soybean Digest. 1970. News in brief: Death of
Hackleman of Illinois. May. p. 13.
• Summary: Word came at presstime of the death of
J.C. Hackleman. He was an extension agronomist at the
University of Illinois for 37 years. A small photo shows
Hackleman at his desk. Note: A full obituary appears in the
next issue of this magazine.
6848. Spilsbury, Calvin C. 1970. U.S. soybeans and meal
play vital role in Eastern Europe. Soybean Digest. May. p.
19-21.
• Summary: “If you were to visit Yugoslavia, Poland,
Bulgaria, Czechoslovakia, Hungary, or Romania this
summer you probably would be delighted to eat U.S.-type
broiler meat at the hotel where you are staying or at many
restaurants and small cafeterias. Also the ham in these
countries is exceptionally delicious, like the chicken. Part
of the reason for this is the use of new soybean-mealformulated rations, many of which are based on corn just like
we have back home.
“In most of these countries soybeans cannot be raised
profitably. So the development of modern balanced feeding
programs in this area, both for the new broiler and layer
industries using U.S. developed breeds and the traditional
hog industries, has brought a growing demand for quality
toasted 44% protein soybean meal from the U.S.
“This is the same story that has happened in France,
Spain, Italy, and all the other Western European countries,
and which is now spreading to the Far East and for that
matter all over the world. Soybean meal and American
chickens have been a blessing in disguise and only now are
we starting to view the potential of this dynamic and basic
scientific approach in livestock feeding.
“Last year in CY [Calendar Year] 1969 our exports
of U.S. soybean meal to the Eastern Europe countries
ranged from Romania’s 10,000 metric tons to Yugoslavia’s
135,010 tons, for a total of 302,004 tons. Bulgaria took a
near record 29,698 tons in 1969, Hungary a record 39,493
tons, and Poland a second year of 90,000 tons. Including
the direct shipments of soybeans to be crushed by the
oilseed processing industries of Poland, Hungary, and
Czechoslovakia the total in terms of soybeans would be

476,000 tons–nearly five times the average for 1960-64.
“Area can take more soy meal: What will happen in
coming years? Conversations with customers in the Eastern
Europe countries indicate that the area can and will absorb
considerably more soybean meal, most of it from the U.S.
“Livestock producers and feed mixers in the area say
they are looking forward to the time when enough soybean
meal will be available so that most poultry and nearly all hog
rations can be formulated at the recommended U.S. ratios,
which they have found highly productive and profitable. As
a result, we are looking forward to a market for an additional
150,000 to 200,000 tons, or more, of U.S. soybean meal in
the next 2 to 5 years.
“How has this widespread acceptance come about? The
answer is twofold:
“1–The quality of U.S. soybeans and meal has built an
excellent reputation.
“2–U.S. private industry technicians and salesmen have
done a stellar job of helping the customers.
“Of course there are problems, among them the growing
competition of other meals–notably peanut, sunflowerseed,
and fish; but the secure place that high-quality soybean meal
has already won in Eastern Europe’s mixed feeds indicates
that the use of competing meals will tend to be limited more
by scientific formulation and practical results.
“The possibilities for soybean meal are reflected in the
current trend toward more–and more efficient–crushing
of soybeans by the area’s rapidly modernizing oil mills.
Eventually, this trend may in turn be reflected in smaller
cash markets for U.S. meal but larger ones for U.S. beans.
Because of oilseed shortages at home and the rising demand
for soybean meal, Poland had bought 4.9 million bushels of
soybeans for crushing from the U.S. as of March 1970 and
Czechoslovakia was back in the market.
“In all the East European countries that I visited in
1969, U.S. soybean meal and/or soybeans are purchased by
government monopolies, which are empowered to import
feedstuffs, oilseeds. or vegetable oils, depending on the
commodities allocated to them by the governments. The
monopolies charged with importing soybeans and soybean
meal are:” HRAN-EXPORT and RODOPA in Bulgaria,
KOOSPOL in Czechoslovakia, AGRIMPEX in Hungary,
ROLIMPEX in Poland, and CENTROPROM in Yugoslavia.
Also discusses: Quality is appreciated. The mixed
feed industry growing. Modernization of oilseed crushing.
Address: Foreign Marketing Specialist, Fats and Oils Div.,
FAS, USDA.
6849. Pitcher, Shackford. 1970. Brazil’s soybean output
reaches new records. Foreign Agriculture (USDA Foreign
Agricultural Service). June 22. p. 8-9.
• Summary: “Soybean production in Brazil saw an
unprecedented growth in the 1960’s with continued growth
expected in the 1970’s... In one decade soybean production

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2432
increased from the 1960 level of 7.6 million bushels to 34.9
million bushels in 1969. The 1969 crop enabled Brazil to
achieve record soybean exports totaling 11.4 million bushels,
valued at $29 million... By 1967 Brazil had surpassed the
outturn of the Soviet Union and become the world’s third
largest soybean producer...
“Presently almost all of Brazil’s soybean production
is limited to the four southern States, with Rio Grande do
Sul, the southernmost State, accounting for 70 percent of
the crop. The State’s first experiments with soybeans were
conducted in 1941... Today, the bulk of Rio Grande do Sul
soybeans come from larger farms growing wheat as well.
These two crops are grown in rotation, with the soybeans
planted in November and December–often in the same field
on which a crop of wheat was just harvested...
“The tremendous expansion of soybeans in Rio Grande
do Sul can be attributed to the work of the State’s department
of agriculture and IPFS (Instituto Privado para Fomento de
Soya), a private, trade-sponsored institute active in soybean
development during the early 1960’s... Paraná is Brazil’s
second largest soybean producer...
“Sao Paulo, where soybeans were first introduced into
Brazil about 60 years ago by Japanese immigrant farmers,
is third among Brazil’s soybean-producing States. In 1925
soybean research was initiated at Sao Simao Experiment
Station in Sao Paulo, based on a collection of about 50 U.S.
varieties. Cultivation was on a small scale until the early
1950’s, when the Sao Paulo Department of Agriculture
(SPDA) initiated an expansion program, loaning farmers
combines and purchasing most of the crop. Now almost
100-percent mechanized, Sao Paulo soybean farmers plant an
average of 250 acres of soybeans each; although some plant
as few as 60 acres and others as many as 2,200 acres...
“Much of the research work on soybeans in Brazil is
being done by the Agronomic Institute at Campinas (IAC),
an SPDA agency in eastern Sao Paulo... In late 1969, a
factory for isolating soy protein was inaugurated in Rio
Grande do Sul with a yearly capacity of 1,000 metric tons
of product. Soybean flours of various kinds are already
produced by a number of Brazilian companies.” Address:
U.S. Agricultural Officer, Sao Paulo, Brazil.
6850. Barnes, W.C. ed. 1970. New vegetable varieties list
XVII. HortScience 5(3):146-49. June. [4 ref]
• Summary: The section titled “Soybean, edible” (p. 148)
gives details on four new varieties: Kahala, Kaikoo, Kailua,
and Mokapu Summer. All were released in 1969 by the
University of Hawaii Agric. Exp. Station in Honolulu, and
all have resistance to root-knot nematode. For details, see
Hawaii Agric. Exp. Station, Research Report 178.
Sixteen prior lists of new vegetable varieties introduced
since 1936 were published in Vols. 63-92 of the Proceedings
of the American Society for Horticultural Science, and
Vol. 4, No. 1 of HortScience. Address: Clemson Univ.,

Charleston, South Carolina.
6851. Baumann, Lewis A.; Whitten, Marion E. 1970. Effects
of storage temperatures on quality of soybean salad oil.
Marketing Research Report (USDA Agricultural Marketing
Service) No. 862. 24 p. June.
• Summary: “Summary and conclusions: Three different
lots of soybean salad oils, packaged in sealed 1-gallon metal
containers, were stored for periods of up to 2 years at specific
temperatures ranging from 55º to 110ºF.
“A taste panel of housewives evaluated the oils by
comparing them with similar oils that had been held frozen at
0ºF. during the 2-year period. The differences in flavor scores
between the oils from heated storage and the refrigerated
oils showed that in oils held at 55º, 70º, and 80ºF., changes
were negligible during the 2 years. The oils held at 90ºF.
for 2 years showed some decrease in flavor which was not
considered significant. However, the oils stored at 100º and
110ºF. showed definite decreases in flavor before the end of
the first year of storage.
“The oils that had been removed from both the heated
and the refrigerated storage were exposed to air during 4
days of treatment at 140ºF., then a second evaluation of
flavor was made.
“The decrease in flavor scores after the 4-day heat
treatment of the oils held at 55º, 70º, 80º, and 90ºF. for 2
years was somewhat less than that of the oils before the
heat treatment. When oils that had been stored at 100º F. for
periods of less than 1 year received the 4-day heat treatment,
the flavor score did not decrease below the score of the same
oils without the heat treatment. The oils that had been stored
at 110ºF. showed improved flavor scores when they received
the heat treatment.
“The flavor adjectives used by the panel before and after
the 4-day heat treatment of the stored oils showed minor
changes, but there appeared to be little relationship between
the changes in flavor scores and the flavor adjectives used.”
Address: Research chemists, Market Quality Research Div.,
Agricultural Research Service, USDA, Washington, DC.
6852. Kromer, George W. 1970. Structural changes in the
soybean industry. Fats and Oils Situation (USDA Economic
Research Service) FOS-253. p. 16-37. June.
• Summary: A table shows: Utilization of soybeans in
the U.S. in million pounds, every 5 years from the year
beginning Oct. 1933 to Oct. 1968, with estimates for 1979
and 1970. Amounts used (million lb) are given for each of
the following: Shortening, margarine, salad and cooking oils,
other (incl. oil used in paints, varnishes, resins, plastics, and
recovery from foots, as oil and fatty acids, and losses), and
total. The total (million lb) increased from 30 in 1933, 305 in
1938, 1,136 in 1943, 1,473 in 1948, 2,326 in 1953, 3,305 in
1958, 4,058 in 1963, 5,756 in 1968, 6,450 in 1969, and 6,267
in 1970. Address: Washington, DC.
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6853. Oakes, A.J. 1970. Legumes in the U.S. Virgin Islands.
Turrialba (Costa Rica) 20(2):153-65. April/June. See p. 15760. [46 ref]
• Summary: This article, received for publication in April
1969, contains extensive information on soybeans. More than
80 soybean lines, comprising introductions from Central and
South America, and established varieties from the continental
United States, were evaluated in variety trials from 1962 to
1965 at the Virgin Islands Agricultural Experiment Station,
Kingshill, St. Croix, U.S. Virgin Islands. Starting on Sept. 13
each year, the soybeans were planted at 2-week intervals at
the onset of the wet season and harvested during the ensuing
dry season in January. The varieties Biloxi and Otootan
produced the most growth. Improved Pelican and Yellow
Gatan were among the others tested.
“During long day lengths, the plant continues vegetative
growth and, under field conditions, initiates flowering when
the daylength period has shortened below a critical level.
This critical day-length factor is specific for each variety...
The optimum planting time for soybeans in the Southern
United States occurs when the day length reaches or exceeds
14.5 hours. Day lengths of this duration are never attained
at the latitude of the Virgin Islands. Available soil moisture
is often the controlling factor which determines the planting
date of the crop in the dry Tropics, including the Virgin
Islands.”
“A combination of factors, including photoperiodic
response, soil alkalinity, inadequate and poor distribution of
rainfall, susceptibility to crop pests [such as soybean-cyst
nematode], and weed competition contribute to the lack of
success in growing soybeans in the Virgin Islands. Based on
these results, soybeans are not recommended as a forage or
grain crop under local conditions. These results, along with
similar results from other tropical areas, emphasize the need
for developing varieties through plant breeding techniques
which are adapted to the dry Tropics.”
Note: In May 1996 Dr. Martin Adjei, agronomist at the
University of the Virgin Islands, Agricultural Experiment
Station (Kingshill, St. Croix) said that the last soybean trials
in the Virgin Islands, conducted in the late 1960s and early
1970s, are described in this document. No soybean research
is being done currently. Address: Research Agronomist,
Crops Research Div., ARS, USDA, Beltsville, Maryland.
6854. Soybean Digest. 1970. The contributions of J.C.
Hackleman. June. p. 28.
• Summary: Jay Courtland Hackleman, died on 15 April
1970 at an Urbana, Illinois, hospital, at age 81. Known
as “Hack” to his many friends, he had shown no signs of
illness the day before, when he did his usual day’s work at
the Illinois Crop Improvement Association, where he was
director of public relations. He was best known for his work
with farm crops extension at the Univ. of Illinois, which he

conducted from 1919 until his retirement in 1956. He was
prominently identified with the soybean crop throughout his
long career, and he was active with the American Soybean
Association for the beginning. He is survived by Mrs.
Hackleman, also known at ASA conventions, two sons, a
daughter, and nine grandchildren. A photo shows Hackleman
at his desk.
6855. Soybean Digest. 1970. Land of Lincoln Soybean Assn.
board meeting. June. p. 23.
• Summary: A photo shows University of Illinois and
USDA speakers, and Land of Lincoln and American
Soybean Association officers at Land of Lincoln (Illinois)
Soybean Assn. March board meeting. Includes Dr. Theodore
Hymowitz, assistant professor at the University of Illinois.
6856. Standifer, L.N.; Waller, G.D.; Levin, M.D.; Haydak,
M.H.; Mills, J.P. 1970. Effect of supplementary feeding and
hive insulation on brood production and flight activity in
honey-bee colonies. American Bee Journal 110(6):224-25.
June. [10 ref]
• Summary: Four groups of five colonies received different
treatments. Group 3: In hives that were not insulated, hives
were fed pollen substitute candy patties inside the hives.
These 75-gram patties consisted of 3 parts soybean flour, 1
part dried brewers’ yeast, 1 part dried skim milk, and ½ part
meat scraps mixed with 100 cc. of a sucrose-water solution
(2:1 v/v). This group reared amount the same amount of
brood as colonies that were not insulated and that received
no supplemental food inside the hive. Colonies that received
Beevert had twice as many foragers as colonies given the
other treatments. Address: Entomology Research Div., ARS,
USDA, Tucson, Arizona 85719.
6857. U.S. Department of Agriculture. 1970. The annual
report on activities carried out under the Public Law 480, 83d
Congress, as amended, during the period January 1 through
December 31, 1969. Washington, DC: U.S. Government
Printing Office. See p. 122-27. Cover reads: Food for Peace:
1969 Annual Report on Public Law 480.
• Summary: Table 20 is titled “Title II, Public Law 480–
Total commodities by program type, fiscal year 1969.” The
three main program sponsors and distributing agencies
are (1) Volag (American voluntary agencies, UNICEF
and UNRWA [United Nations Relief and Works Agency]
unless otherwise noted), (2) Government to government,
and (3) WFP (World Food Program). Each of these are
Private Voluntary Organizations (PVO/PVOs), registered
with USAID. Only two foods containing soy protein were
distributed: CSM (Corn soya mix) and WSB (wheat soya
blend). They were lumped together in the statistics and
sent in the following amounts (in thousands of pounds) to
the following continents and countries: Africa total 89,470
lb: Cameroon 600, Congo 162, Dahomey 80, The Gambia
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38.1, Brazil 19.9, Korea 9.7, Dominican Republic
6.7, Peru 4.8, Mali 4.5, Indonesia 3.7, Philippines
3.1, Gaza 2.7, Chile 2.6, Malaysia 2.5, Paraguay 2.5,
Sierra Leone 1.8, Guatemala 1.8 Colombia 1.7, Haiti
1.6, Jordan 1.5, El Salvador 1.2, Jordan West Bank
1.0.
Note: This is the earliest document seen (Feb. 2002)
concerning soybean products (cereal soy blends) in
Martinique, or Panama. This document contains the
earliest date seen for soybean products in Martinique,
or Panama (1969); soybeans as such had not yet been
reported by that date. Address: Washington, DC.
Phone: 703-875-4901 (1991).

385, Ghana 976, Kenya 478, Lesotho 775, Malawi 39, Mali
4,500, Morocco 300, Nigeria 78,232, Senegal 80, Sierra
Leone 1,810, Tanzania 365, Togo 18, Upper Volta 670.
Near East-South Asia total 222,817: Gaza [occupied
by Israel since 1967] 2,653, India 216,176, Jordan 1,527,
Jordan-West Bank [occupied by Israel since 1967] 1,042,
Lebanon 738, Nepal 18, Pakistan 1, Syria 662.
Far East total 57,861: Burma 360, Indonesia 3,669,
Korea 9,698, Laos 53, Macao 113, Malaysia 2,474,
Philippines 3,140, Ryukyu Islands [located south of Japan,
incl. Okinawa, Sakishima, and Amami island groups. Self
governing from 1966. Returned to Japan in 1972] 227,
Vietnam 38,127.
Latin America total 45,291: Bolivia 72, Brazil 19,851,
Chile 2,605, Colombia 1,696, Costa Rica 142, Dominica
4, Dominican Republic 6,680, Ecuador 608, El Salvador
1,178, Grenada 68, Guatemala 1,773, Guyana 58, Haiti
1,585, Honduras 435, Jamaica 124, Martinique [French] 75,
Panama 734, Paraguay 2,477, Peru 4,847, Uruguay 279.
Grand total: 415,439,000 lb of CSM and WSB. The
following amounts of CSM/WSB (in 1,000 lb) were
distributed by the three groups: Volag 292,587, Government
to government 122,851, and WFP 1. Countries receiving
more than 1 million lb of CSM and WSB combined (in
millions of pounds): India 216.2, Nigeria 78.2, Vietnam

6858. Wolf, Walter J. 1970. Re: Memorandum–
Visit by Mr. Jose Zilio from Brazil on June 1.
Memorandum to OC (Oilseed Crops) files, June 2. 2
p. Typed, without signature (carbon copy).
• Summary: Mr. Zilio is associated with S.A.
Moinhos Rio-Gradenses [Samrig] (in Porto Alegre,
Brazil), which is in turn associated with the Bunge
Corporation. About 3 years ago his company made
an agreement with Gunther Products, Inc. (in
Galesburg, Illinois) to assist them in setting up a
protein isolation plant. Gunther’s know-how cost
them $26,000. A new plant was built for $800,000,
including $200,000 for a spray drier and $100,000
for centrifuges. The plant’s capacity is 2 million lb/
year (compared to 20 million lb/year for Central
Soya according to Zilio’s estimates).
The Brazilian plant is presently producing 60-80 tons/
month of soy protein isolate (1.4 to 1.9 million lb/year)
named Proteimax, of which 90-95% is going to the meat
industry for functional purposes (to bind fat, etc.). They
are interested in improving the quality of their product by
reducing flavor and color. They hope to use their improved
isolates in dairy products (such as ice cream), bakery
products, and infant foods. A description of their process is
given. They are not presently using a flash desolventizer.
Their yields are 20-24% based on the weight of starting
flakes; Central Soya’s yields are said to be about 29%.
Although Gunther Products is now owned by Staley and
Co., Zilio recently spent a week at the Gunther plant and
became familiar with all of their operations except the pepsin
modified protein which was not covered in their original
agreement for technical assistance.
Zilio’s company also makes edible oil, margarine,
lecithin, soaps and detergents. They hope to begin production
of soy protein concentrate soon. Griffith Labs filed for a
Brazilian patent for concentrate but Zilio’s company filed a
protest, which will delay the patent 5 years–if it is granted
at all. Address: Head, Meal Products Investigations, Oilseed
Crops Lab.
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6859. Golden, A.M.; Epps, J.M.; Riggs, R.D.; Duclos,
L.A.; Fox, J.A.; Bernard, R.L. 1970. Terminology and
identity of infraspecific forms of the soybean cyst nematode
(Heterodera glycines). Plant Disease Reporter (USDA)
54(7):544-46. July. [12 ref]
• Summary: “Abstract: The term ‘race’ was selected for
designation of infraspecific forms of the soybean cyst
nematode. The criterion to be used in determining the race
status of a particular population of this nematode is its ability
to reproduce on a set of selected soybean differentials. Tail
length of infective nematode larvae should be included
as supplemental data for each race when first reported.
Guide lines to be followed in making race determinations
are suggested. Four races (numerically designated) of the
soybean cyst nematode known to occur in the United States
are characterized.
“The soybean cyst nematode, Heterodera glycines
Ichinohe, 1952, is now known to infest well over two million
acres in 11 States in the United States. Since its discovery
in this country in 1954 (12), evidence has been developed
over the years to indicate that this nematode is not uniform
morphologically nor in host response on certain soybean
varieties in all areas of its occurrence. Golden and Epps
(2) characterized three different types based principally on
length of tails and tail termini of larvae. Ross (8) and Smart
(9) reported on ‘strains’ of the nematode as determined
by host response. Riggs and Hamblen (6) gave extensive
host data on H. glycines in Arkansas...” Address: 1. Crops
Research Div., USDA ARS, Beltsville, Maryland, & Jackson,
Tennessee; 2. Dep. of Plant Pathology, Univ. of Arkansas,
Fayetteville.
6860. Hammonds, Timothy M.; Call, David L. 1970.
Utilization of protein ingredients in the U.S. food industry.
Part I. The current market for protein ingredients. New York
Agricultural Experiment Station (Ithaca), A.E. Research No.
320. 29 p. July. [17 ref]
• Summary: Contents: Introduction. The current market:
Estimation techniques, estimated 1969 wholesale value,
quantity and protein content for selected categories of
processed food products. Market characteristics. Current
domestic usage of protein ingredients. Conclusions.
Standards of identity.
In 1969 food utilization of protein ingredients was
as follows: soy flour and grits 121 million lb, soy protein
concentrates 33 million lb, soy protein isolates 38 million lb,
casein 100.4 million lb, nonfat dry milk 1,106.5 million lb.
Soy flour and grits are used as follows (million lb):
Bakery 57.9, processed meats 34.9, beverages 11.7, breakfast
cereals 7.0, macaroni/pasta 0.2, all other uses 9.3. Total
121.0. Casein is widely used in coffee whiteners. Address:
Dep. of Agricultural Economics, Cornell Univ. Agric. Exp.
Station, New York State College of Agriculture, A Statutory
College of the State Univ., Ithaca, New York.

6861. Soybean Digest. 1970. Iran removes tariff, spurs sales.
July. p. 20-21.
• Summary: “A decree removing the duty on soybeans by
the Cabinet of Ministers in Iran is already resulting in the
sale of more soybeans to that country.” The previous Iranian
tariff on soybeans was so high as to effectively prohibit their
import. Those involved in removal of the tariff include the
U.S. ambassador to Iran, the FAS [U.S. Foreign Agricultural
Service] Agricultural Attache, and Enoch Lachinian,
American Soybean Association country director for Iran.
Iranians have been buying soybean meal bagged in New
Orleans, Louisiana, with expensive overland shipment that
made the meal very expensive. Processing the soybeans in
Iran will reduce the cost of the meal–to everyone’s benefit.
There are two new plants in Iran that can crush
soybeans. One of the firms is now arranging to purchase
large quantities of U.S. soybeans, while the other is looking
at equipment to build another plant. Iranians may sell some
of their new soybean meal into Eastern Europe and possibly
Russia. However Iran is expect to continue buying large
amounts of soy oil from the U.S.
Photos show: (1) U.S. Ambassador Douglas MacArthur
II and Enoch Lochinian at the recent American Soybean
Institute (ASI) booth of the U.S. Exhibition in Tehran. (2) A
wide view of the ASI booth in Tehran, demonstrating a wide
variety of uses for the soybean.
6862. Chemical and Engineering News. 1970. Fortified
foods: the next revolution. Growing number of AID-funded
programs encourage development of low-cost, high-protein
foods. 48(33):36-37, 39, 41, 43. Aug. 10.
• Summary: The magazine talked with three men who direct
and assess many of the current projects in this new field.
A photo of each man is shown: (1) Dr. Daniel Rosenfield,
deputy director of the nutrition and agribusiness group at the
USDA; (2) Dr. Martin J. Forman, director of the office of
nutrition in the Agency for International Development (AID);
and (3) Dr. Max Milner, senior food technologist in the food
conservation division of the United Nations Children’s Fund.
A table shows some low-cost fortified foods that have
found market acceptance (Source: League for International
Food Education). Those containing soy are: Cerealina
(weaning food) by CPC International (Brazil); Golden Elbow
Macaroni by General Foods (Brazil); Kupagani Biscuits by
Pyott Ltd. (Union of South Africa); ProNutro Cereal and
ProNutro Soup by Food Corp (Pty.) Ltd, Durban, Natal,
Republic of South Africa; Puma (soy beverage) by Dih,
Ltd. (Guyana) and Monsanto; Vita Bean (soybean milk)
by Yeoh Hiap Seng, Ltd. (Singapore); Vitalia (macaroni
products) by Instituto de Investigaciones Tecnologicas
(Bogota, Colombia); Yoo Hoo (milklike beverage) by Yoo
Hoo Beverage Co. (Carlstadt, New Jersey; made from a
“blend of animal and vegetable protein products”–soy is
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not specifically mentioned. Marketed in U.S. and abroad;
produced in 14 countries).
Note: This is the earliest English-language document
seen (Aug. 2013) that contains the term “milklike beverage”
(or “milklike beverages”).
The world’s food supply and distribution are already
failing to keep up with population increases. Each day,
10,000 people die of malnutrition according to Dr. Richard
L. Hall, chairman of the executive board for SOS/70. And the
situation appears to be steadily getting worse. “Malnutrition
can also kill indirectly by leaving people alive but highly
vulnerable to disease. The most critical type of malnutrition
is caused by a lack of protein, he says.”
Dr. Rosenfield believes that the “most critical type
of malnutrition is caused by a lack of protein,” and that
fortification of traditional foods is the quickest, least
expensive, and easiest way to make a real difference in
combating malnutrition. The Green Revolution has brought
about dramatic increases in production of some crops, but it
has also brought with it “a host of problems that may put a
damper on the usefulness of high-yield crops as a short-term
solution to the food shortage, according to Dr. Rosenfield.”
Dr. Milner sees a growing role for legumes. He feels that
the outlook for protein from green plants such as alfalfa is
“very sad.”
A sidebar titled “Incaparina finds the going rough in
Panama” begins: Incaparina, developed at INCAP, is a blend
of corn and local sources of protein, soych as “cotton seed or
soy bean.”
6863. Witham, W.C. 1970. Re: Memorandum–Three items
of information regarding soybean operations. Letter to
F.R. Senti, Deputy Administrator, USDA, ARS, NCIUR
[Nutrition, Consumer, and Industrial Use Research],
Washington, DC, Aug. 27. 1 p. Typed, without signature
(carbon copy).
• Summary: While at the annual meeting of the American
Soybean Association, Dr. Cowan was given the following
information. (1) Cargill is constructing a plant to
manufacture textured soy proteins from soy flour at their
facility in Cedar Rapids, Iowa. These products will be similar
to those produced by Swift and ADM. Staley also announced
its intention to make such products, but may be delayed
because of a strike that is now 4 weeks old.
(2) Land O’Lakes has purchased the Felco operations,
a cooperative in Iowa with one division operating a 700- to
1000-ton a day soybean processing plant. Note: This is the
earliest document seen (March 2008) that mentions “Land
O’Lakes” in connection with soybeans, or that mentions
Felco (in any connection).
(3) “The General Mills’ plant at Cedar Rapids has gone
on-stream for the manufacture of Bac*Os. They expect to be
making a complete line of Bontrae products shortly before
or just after Labor Day [the first Monday in September]. The

latter will be sold to institutions, restaurants, etc. initially.”
Address: Acting Director of Div., Northern Regional
Research Lab., Peoria, Illinois.
6864. Briggs, George M. 1970. Memories of an “oldtimer.”
Soybean Digest. Aug. p. 50-53.

• Summary: “My personal interest in soybeans has spanned
nearly 60 years–from September 1912 to the present.
My introduction to the crop came when, with a fellow
agricultural student at the University of Minnesota, we
attempted to thresh out some soybeans with old fashioned
flails in a high-sided boarded wagon box at the University
Farm. In a half-hour’s time we harvested about 10 pounds of
little soybeans!”
“Following my graduation from the College of
Agriculture of the University of Minnesota, I became the
14th county agricultural agent in Wisconsin, serving for 3½
years in Burnett County.
“This county has a large proportion of light, sandy
soils. People needed a cash crop, as well as a legume hay.
Soybeans seemed to offer an answer to the problem of
producing cheaper feed. So, it was natural that we had
considerable interest in the development of a program that
would answer the needs of the farmer.
“During my Burnett County years, and later, in my
years of agricultural extension work at the University of
Wisconsin, it was my privilege to advise and counsel with
people on farm crop culture. An attempt was made to
establish a recommendation that farmers plant soybeans
according to the rule of 1 acre for hay, 1 acre for seed, and 1
acre to plow under as green manure.”
“The production of soybeans in Wisconsin, as well as in
the whole country, was never too great until the combine was
perfected.” Dr. Harry Miller, an ASA member from Ohio,
had been a missionary in China. “He related to me how he
helped develop and distribute a soybean milk for Chinese
infants who were deprived of nutritional foods.
“Soybean milk was introduced in many parts of this
country. Over 50 years ago, one of my nephews in Minnesota
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was nurtured to health and growth by its use when regular
milk could not be assimilated properly. The use of soybean
milk as a regular milk substitute in special diets is now well
established.”
“The year was 1920 and the time was ripe to center
attention on problems of imports, problems of sanitation,
problems of production and distribution, of advertising and
marketing. There were more than enough problems to stump
any promoter.
“What varieties will fit in with our growing conditions,
which ones have desirable oil content, which show
nonshattering tendencies, good yields, strength of stand
ability? What about inoculation?
“Will soybeans require a whole setup of new machinery
for producing, care, and harvesting? Will the coarse stalks
be of any account in livestock feeding? What about uses of
soybean oil in other ways than in margarine? What to do
with surpluses?
“With so many questions and problems, 1920 was the
date when the American Soybean Assn. was organized to
help find some of the answers and solutions. Here were
assembled a group of north central soybean growers,
agricultural agents, university faculty, and others–all
interested in meeting the challenge to seek the truth, and
doing what they felt was their duty in protecting their
agricultural industry.
“It was my good fortune to have served as the
Association’s president in 1923 and it has only been in recent
years that I have not regularly attended the annual meetings.
It is my great hope that my own contributions to the industry
and to the Association have been worthy.
“Most of the problems that faced us 50 years ago have
long since been answered, but new ones constantly arise.
“For as long as I have been associated, with soybean
production, my personal ‘calling card’ has been a soybean
and I continue to have them handy for distribution. They
have never failed me!”
Also discusses early problems of soybean production,
soybean hay which was piled in cocks then fed to dairy
cows to increase their milk production, the slow acceptance
of soybean meal for livestock feeding in America, how

I.C. Bradley educated farmers about soybean meal, why
Wisconsin didn’t favor margarine, and work with the ASA.
Photos show: (1) Early shocks of soybean hay in a field.
(2) Soybean pioneer V.P. Atwell (Stevens Point, Wisconsin)
harvesting soys with an old-fashioned reaper. (3) Portrait:
“George ‘Soybean’ Briggs was one of the founders of the
American Soybean Association, and its fourth president.
In fact, he may be the only living member who was at the
first meeting at Camden, Indiana” [at the Fouts Bros. farm].
Address: Univ. of Wisconsin, Agric. Exp. Station.
6865. Dies, Edward Jerome. 1970. In the beginning...
Soybean Digest. Aug. p. 42-44.
• Summary: The article begins: “Far back when the
Pyramids were being built, 3 centuries before the Tower
of Babel, and 12 centuries before Solomon fashioned his
temple, the little soybean was hoary with age.
“As to the first brave men to eat the legume, we must
accept a charming little vignette from antiquity. It tells of a
rich caravan, laden with gold and furs, crawling homeward
from an east China town. It was surrounded by bandits. The
fat merchants took refuge in a rocky defile easy of defense.
Days later, with food supplies exhausted, in desperation they
ate beans from a curious plant until rescued.
“For the first written record of the soybean one must
turn to ‘Materia Medica’ by Emperor Shennung [Shennong,
Shên Nung of China] in 2838 B.C.
“It was not until 1712 that the soybean was introduced to
Europe by Engelbert Kaempfer, a German botanist, who had
spent 1691 and 1692 in Japan. Europe was mildly bored.”
“In 1804 a Yankee Clipper ship in full sail glided down
the coast of China searching for a cargo. Uncertain as to the
length of the return journey home the captain ordered several
bags of soybeans tossed into the hold as a reserve food
supply.”
This history of the early days of the soybean also
discusses William Morse (who graduated from Cornell
University on 20 June 1907 and 2 days later reported for duty
at the Bureau of Plant Industry in Washington, DC, to work
under Dr. C.V. Piper), Burlison, Hackleman and Woodworth
of Illinois, Beeson and Ostrander of Indiana, Delwiche and
Briggs of Wisconsin, Wilkins of Iowa, Park of Ohio, [R.G.]
Wiggans of Cornell and New York, [C.B.] Williams of North
Carolina, and [J.E.] Barr of the USDA.
The pioneer growers were Smith and Riegel in Illinois;
Elmer and E.F. (Soybean) Johnson, and G.G. McIlroy in
Ohio; J.B. Edmondson, the three Fouts brothers, and Charles
Meharry in Indiana. The pioneer soybean processors and
NSPA, the American Soybean Assoc., and Henry Ford.
“E.J. Dies is a former staff correspondent of the
Associated Press, magazine writer, and public relations
man. He is the author of at least eight books including the
well-known ‘Soybeans: Gold from the Soil,’ which he wrote
while he was president of the National Soybean Processors
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Association. He headed the processor group in a period
‘when products had to fight every inch of the way into a
fiercely competitive field,’ terminating his association in
1945.”
6866. Hammonds, Timothy M.; Call, David L. 1970.
Utilization of protein ingredients in the U.S. food industry.
Part II. The future market for protein ingredients. New York
Agricultural Experiment Station (Ithaca), A.E. Research No.
321. 36 p. Aug. [9 ref]
• Summary: Contents: Introduction. Functional
characteristics of current ingredients. Usage of major food
categories. A market guide. Growth detriments. Growth in
the canned and processed meat industry. Growth in other
major product categories. The market potential for fish
protein concentrate. Summary: Parts I and II. Conclusions:
Parts I and II. References.
The authors forecast that soy extenders and analogs will
constitute 10% of U.S. meat consumption by 1985. A.E.
in the journal title stands for “Agricultural Economics.”
Address: Dep. of Agricultural Economics, Cornell Univ.
Agric. Exp. Station, New York State College of Agriculture,
A Statutory College of the State Univ., Ithaca, New York.
6867. Hayward, J.W. 1970. 50 years of soybean meal
(Continued–Document part II). Soybean Digest. Aug. p. 7883. [16 ref]
• Summary: Continued: “This mixture results in better
acceptance of the urea with the economy as good or better
because of the improved performance of the animals in the
feedlot, a higher selling price at the market, as well as a
higher dressing percent and an upgrading of the carcasses
when slaughtered.
“Product development:
“1–Most of the early processing of soybeans was with
expellers or screw presses. There was a gradual but definite
shift during the late forties and early fifties to continuous
solvent extraction for processing soybeans. For the past 10
years or more here in the U.S. some 97% solvent and 3%
expellers or screw presses have been used for processing our
soybeans.
“It is mandatory, however, that for the solvent process
hexane or another proven material be used as the solvent. For
a time, up until the summer of 1952, a few small extraction
plants used trichloroethylene as the solvent with mostly
disastrous results from feeding the meal to ruminants.
“2–In 1947 a couple of large soybean processors began
making a dehulled soybean meal for high-energy poultry and
hog rations. This was then a 50% protein meal and referred
to in most instances by that name. Today several processors
make this type of meal and refer to it generally as 49%
soybean meal (2, 8).
“3–There has been over the past several years some
interest expressed in a cooked unextracted soybean meal for

use in swine and poultry feeds. (2). In fact, quite recently
units for roasting or heating beans by extrusion on the farm
have been made available to farmers (13).
“4–Soybean meal for use in feeds leads all other soy
protein products in quantity. However, some special soybean
meal is produced for industrial uses, and soy protein products
as flour, grits, flakes, protein concentrates, and protein
isolates are produced in several hundred million pounds
annually for food and industrial uses. Soy lecithin is another
important product from soybeans (2).
“Promotional Aspects: 1–In 1937 the National Soybean
Processors Assn. (NSPA) organized the Soybean Nutritional
Research Council on the insistence mostly of my good friend
and boss at the time, Whitney Eastman. Back in those days,
our Council membership consisted of J.E. Hunter, H.E.
Robinson, K.J. Seulke, Lyman Peck, Lamar Kishlar, J.L.
Gabby, K.J. Maltas, and J.W. Hayward.
“2–Our Council had lots of work cut out for it, but its
initial function was to promote the use of soybean meal in
feeds for livestock and poultry. It is hard to believe now
that back in the twenties and even most of the thirties
soybean meal was an unknown item to many firms of our
feed industry and practically all nutritionists at our state
agricultural experiment stations.
“3–A classic trip was made out east in 1938 by one
of our special committees consisting of Dr. J.E. Hunter,
Lyman Peck, and myself to call on USDA nutritionists
at Beltsville, as well as at state colleges and agricultural
experiment stations. Six states, Maine, New Hampshire,
Vermont, Massachusetts, Connecticut, and Rhode Island,
as I recall, were not using a pound of soybean meal in their
New England Conference formulas for poultry. We changed
their minds shortly on that score. We also visited at College
Park, Maryland (University of Maryland), and at Cornell
University at Ithaca, New York. One man, Colonel Howe at
Beltsville, was largely responsible for our Council preparing
an extensive literature review (Blue Book), on soybeans and
soybean meal.
4–Our Soybean Nutrition Research Council had a
booth with some of our men on hand at many state fairs, the
International Livestock and Agricultural Products Show in
Chicago, and a World Poultry Congress in Cleveland, Ohio.
We also supplied speakers on soybean meal for many state
nutrition conferences.
“5–The Soybean Council of America Inc. was formed in
1956 to promote soybean products in some 40 countries of
the free world (2). Several of us oldtimers as well as many
new enthusiasts from our state universities and experiment
stations represented the Soybean Council at many trade fairs
and nutrition conferences in several countries overseas in the
interest of soybean oil and soy protein products such as meal,
flour, and grits.
Photos show: (1) Dr. Hayward, who “has long been
recognized as a leading authority on livestock and poultry
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feeding. He was director of nutrition for Archer
Daniels Midland Co. from 1935 to 1960. He was
director of nutrition for the Soybean Council
of America and undertook many assignments
overseas from 1960 to 1964.”
(2) Two white pigs: “Littermate barrows. The
smaller pig was fed a typical ration of 1908, which
did not contain soybean meal and was nutritionally
deficient in several respects. The larger pig was fed
a nutritionally adequate corn-soybean meal ration
typical of 1958.”
(3) Male broiler chickens, average 8 weeks of
age. Five side-by-side photos show: 1930 ration,
bird weighs 1.62 lbs. 1938 ration, bird weighs 1.89
lbs. 1946 ration, bird weighs 2.17 lbs. 1954 ration,
bird weighs 2.81 lbs.
Tables: (1) Production of soybean meal and
other protein concentrates for crop years indicated
(Oct. 1 to Sept. 30). Sources: * U.S. Department of
Agriculture Statistical Bulletin No. 85, Dec. 1949,
for soybean meal and many of the other protein sources. **
Ingredients included with any production in 1,000 short tons
for cottonseed meal 2,289.5, linseed meal 491, peanut meal
88.8, copra meal 103.5, gluten feed and meal 106.2, tankage
and meat scraps 1,341, fish cake and meal 251.7, dried milk
products 166.2, and other milk products 1,022.3 short tons.
*** Soybean Digest Blue Book 1962. **** Soybean Digest
Blue Book, p. 71, 1970. Address: Consulting specialist,
Minneapolis, Minnesota.
6868. Kon, Samuel; Wagner, J.R.; Guadagni, D.G.; Horvat,
R.J. 1970. pH adjustment control of oxidative off-flavors
during grinding of raw legume seeds. J. of Food Science
35(4):343-45. July/Aug. [19 ref]
• Summary: Many approaches have been taken to improve or
reduce the undesirable flavors of soy products. Preventative
measures include grinding soybeans under acidic conditions
(pH 3.85 or lower). Address: USDA Western Utilization
R&D Div., Albany, California.
6869. Kromer, George W. 1970. Soybean growth double U.S.
rate: over a 20-year period. Soybean Digest. Aug. p. 102.
• Summary: “The U.S. soybean economy expanded
phenomenally during the 1950’s and 1960’s. Output and
usage increased at an average annual rate of about 9%, more
than double the average growth rate for all U.S. industries.
“The soybean economy will continue to expand in
the 1970’s but the rate of growth probably will not be as
spectacular as over the past 20 years.
“Soybean production rose from about 300 million bu. in
1950 to 1,117 million in 1969–an increase of 273%. Most of
the gain reflected the tripling of harvested acreage from 13.8
million to 40.9 million. Yields increased only gradually from
21.7 bu/a to 27.3 bu/a.

“The farm value of soybean production rose from $700
million in 1950 (ranking sixth among cash crops) to $2.6
billion in 1969 (ranking second only to corn). Soybeans have
been second among cash crops since 1964.
“Structural changes have occurred in all sectors of the
industry. These changes have been characterized by shifts
in size and number of farms, in areas of production, fewer
but larger and more efficient crushing mills, processor
vertical integration (into areas such as edible oil refining,
food manufacture, mixed feeds, and export), and expanded
domestic and export markets.
“Factors Stimulating Growth: Many developments have
contributed to the sharp uptrend in soybean production and
use, but several stand out. One is the rapid expansion in
market outlets for soybeans, oil, and protein meal, both at
home and abroad.
“Another factor has been the relatively favorable prices
received by soybean growers, in most years averaging well
above the government support level.
“New varieties of soybeans have resulted in some longrun increase in yields, and broadened the production area
within which competitive returns could be obtained.
“Another major factor has been the rapid increase in
mechanization for planting, cultivating, and harvesting.
“Half Crop in Cornbelt: The 1969 soybean crop was
produced on about 41 million acres in 30 states. The
Cornbelt is the most important region and its yields per acre
are highest.
“During the past 20 years, soybean acreage in the
Cornbelt has more than doubled, but the proportion of U.S.
acreage situated in the Cornbelt has declined, from 71% in
1950 to 51% in 1969.
“The greatest expansion in soybeans outside the
Cornbelt has occurred in the Delta states. Harvested acreage
increased from about 1 million in 1950, comprising 7% of
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the U.S. total, to over 8 million in 1969, or 20% of the total.
“Only Soybeans Increased: Since 1949, over 30 million
acres in the U.S. have been shifted from other crops (mainly
corn, cotton, oats, and wheat) into soybean production.
Soybeans are the only major crop registering a national gain
in harvested acreage during 1949-69, rising 290%.”
A graph shows soybean production and acreage
harvested, as well as yield, 1950-1970. Each of the three
graphs is a percentage of 1950; all start at zero in 1950.
Address: USDA.
6870. Pellett, Kent. 1970. Soybeans: a crop made by people
who tried harder. Soybean Digest. Aug. p. 24-28, 30-32, 3435.
• Summary: A superb history of the American Soybean
Association on its 50th anniversary and of soybeans in
America. Contents: Introduction. Market-oriented from the
first. ASA’s founding at Camden, Indiana (3 Sept. 1920 at
Soyland). George M. Strayer takes helm; founds Soybean
Digest (Nov. 1940 at Hudson, Iowa). The great growth of
the markets. Restrictions on margarine. The market for
exports (after World War II, Japanese American Soybean
Institute, Soybean Council of America, American Soybean
Institute {ASI}, and USDA Foreign Agricultural Service).
Soybeans are big business. State soybean associations and
field staff (including the legislative program and referendum
[checkoff]). The task confronting us all.
Concerning state soybean associations and financing:
The Minnesota Soybean Growers Association, the first
affiliated association, was founded in 1962 [but did not
affiliate with ASA until Jan. 1965]. Since then, 16 other
state associations have been formed, and a field staff has
been established to service them. There are presently 1,900
directors of county committees, state associations, and
ASA itself. A Mid-South office was opened in Memphis,
Tennessee, a year ago. Financing of the soybean program is
done in many ways. Many states are participating in Phase II,
a voluntary checkoff at the first point of sale.
“The legislative program and referendum, Phase III,
which enables an automatic deduction of ½ cent per bushel
from all soybean sales in a state, was passed in North
Carolina, South Carolina, and Louisiana, but was defeated
in Minnesota and Missouri. The memory of the defeated
checkoff in those two states is still painfully fresh. Texas and
Ohio have passed enabling legislation for referendums this
year.
“Funds for market development work have also
been provided by the marketing boards or departments of
agriculture in Iowa, Ohio, Mississippi, Missouri, Louisiana,
and Tennessee.”
Photos show: (1) Kent Pellett, soybean historian for
28 years, managing editor then editor of Soybean Digest.
(2) ASA President D. Leslie Tindal, of Ten-Dale Farms,
Pinewood, South Carolina. He raises 500-600 acres of

soybeans annually, helped organize the South Carolina
Soybean Assn., and has made 2 trips to Europe on behalf of
ASA’s marketing program. (3) Taylor Fouts, the first ASA
president. He and his two brothers held the first meeting
of the ASA on their Soyland Farm at Camden, Indiana, in
1920, when they had 150 acres in soybeans plus another 200
acres of soybeans interplanted with corn. Several soybean
field days had been held at Soyland Farm in earlier years.
(4) Panoramic photo (courtesy of George M. Briggs, of
Wisconsin) of the more than 1,000 people who attended the
“First Cornbelt Soybean Conference” at Soyland Farm in
Sept. 1920. Note: As of March 1999, this photo is owned
by Bill Fouts of Indiana. On page 26, from right to left, the
people seated in the second row are: Unknown, Louanna
Fouts (wife of Finis), Finis Fouts, Lillie May Fouts (wife
of Taylor), Taylor Fouts, Lillie Jane (wife of Noah), Noah
Fouts. (5) Some ASA firsts: Paul C. Hughes, the first ASA
fieldman, 1948-1951. He is now manager of the Farmers
Soybean Corp., Blythville, Arkansas. David R. Farlow was
the first executive assistant 1958-61. He is now manager of
the Bunge Corp. vegetable oil division in New York. Shizuka
Hayashi was managing director of the Japanese American
Soybean Institute for ASA in Tokyo from its founding
in 1956 until his retirement in 1968. (6) Dr. Steve Chen,
director of the Taiwan office, with staff. (7) Scott Sawyers,
Far East director, in Tokyo, with Karl Sera, Yoshiko Kojima,
and his staff. Ms. Kojima, who has been with ASA since
1957 and is the longest serving overseas employee, is
chief of the food section of ASI’s Far East Office. (8) Dr.
Karl-Wolfgang Fangauf, director of the German office in
Hamburg, with staff. (9) Enoch Lachinian, director of the
Iran office, with staff. (10-14) ASA staff in the United States,
which started with one part-time person in 1940 and has
grown to 45 in 1970, including regional offices and overseas
staff of 19 in 4 foreign offices. Incl. Chet Randolph, Howard
E. Grow, George McCully, Merv Syverson, Larry Krueger.
(15) Princesses and queens: Mary Ellen Laatz of Illinois
and Julie Carlson of Minnesota were the first to be named
national “Princess Soya” in 1968 and 1969. But “soybean
queens” were being named as long ago as 1948, when Edith
Harris of Dyersburg, Tennessee, was given that title at
Portageville, Missouri.
On the cover of this issue are two oval photos: (1) A
man [probably Taylor Fouts] seated on a cultivator pulled by
two horses. “Cultivating soybeans on farm of Taylor Fouts,
first ASA president, in 1923.” (2) A modern tractor with a
cultivation attachment behind. “Cultivating soybeans on
farm of Leslie Tindal, 33rd ASA president (left in picture) in
1970.”
6871. Probst, A.H. 1970. Fifty years of soybean variety
improvement. Soybean Digest. Aug. p. 66-70.
• Summary: Contents: Introduction. The trend to yellow
seed. Common objectives of soybean breeders: High yield,
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high oil content, high protein content, disease resistance,
improved seed quality, maturity to fit rotations, shattering
resistance, desirable plant height, lodging resistance, high
podding from soil level. Threat of root rot. Reasons for
yields of 100 bushels/acre.
Before 1920, the soybean was used mostly as a forage
crop. It was “used extensively for hay, and to a lesser extent
for soilage, silage, green manure, lambing- or hoggingoff when grown as a companion crop with corn, and for
direct feeding of the beans.” In 1924 the first official U.S.
production statistics showed that of the 1,782,000 acres
produced, only 448,000, or 25%, were harvested for beans.
“It was not until 1941 that 5,881,000 acres harvested for
beans surpassed the 5,510,000 acres grown for all other
purposes.
“The development of the soybean processing industry
was nudged into being mainly by World War I when there
was such a shortage of fats and oils in the U.S. that it was
necessary to import Manchurian soybean oil.”
“Well over 10,000 introductions have been brought into
the U.S. since 1898. Approximately 4,775 introductions were
brought in by W.J. Morse and P.H. Dorsett who spent 2½
years during 1929-1931 on an agricultural exploration trip in
Japan, Korea, and Manchuria.
“The germplasm collection today numbers about 3,200
types plus nearly 300 named varieties.”
“Through 1940 most varieties were released either as
direct introductions, rogued introductions, or selections
from introductions. Some selections from introductions may
have been of hybrid origin. A few varieties developed from
introductions which played an important role in the rapid
expansion of acreage planted for processing 20-50 years
ago included Dunfield, Illini, Manchu, Richland, Mukden,
Mandarin, Habaro, Boone, Patoka, and Roanoke. All
vegetable-type varieties up to 1956 were introductions.
“Only a few varieties released through 1940 are
known to have come from artificial hybridization-breeding
programs. These include Mamloxi, Mamotan, Mamredo,
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and
Yelredo.
“Of this group, only Ogden, with numerous good
qualities sought in varieties today, was grown extensively for
a long period. The popularity of Ogden was such that nearly
30 years after its release in 1941 some of it was still being
grown commercially.
“Following 1940, and especially after 1950 there have
been few varieties released which have come directly from
introductions.”
“The establishment of the U.S. Regional Soybean
Industrial Products Laboratory (now the U.S. Regional
Soybean Laboratory) in 1936 at Urbana, Illinois, brought
about a tremendous increase in soybean breeding. Variety
development immediately lost its provincialism and went
“big league” to have an immediate impact nationally and

eventually internationally.”
“A recent listing of the leading soybean varieties for
the U.S. and Canada included 39, plus seven special-use
varieties, five of which were vegetable types and two were
high-protein types.
“Since 1943 over 80 varieties have been or are in the
process of registration by the American Society of Agronomy
or, more recently, the Crop Science Society of America.
“The major part of soybean-variety development in the
past has been accomplished by public agencies, particularly
the agricultural experiment stations and the U.S. Department
of Agriculture. At least one private company has been
breeding soybeans for many years; a few for shorter periods.
“During the past few years, a few number of private
companies have entered the field of soybean breeding.”
Two main factors have led to yields of 100 bushels/acre
or more: Better soybean varieties combined with improved
cultural practices.
Small portrait photos show: George Kimmons (Ozark,
Missouri; the first person to get 100 bu/acre yields, in 1968
with 109.6 bu/acre). W.J. Morse. M.D. Weiss. H.W. Johnson.
R.W. Howell. B.E. Caldwell. J.L. Cartter. R.L. Bernard. R.L.
Cooper. E.E. Hartwig. The work of each man in soybean
variety development is discussed briefly on p. 70. Address:
USDA Research Economist, and Prof. of Agronomy, Purdue
Univ. [Indiana].
6872. Smith, Thomas B. 1970. Soybean and cottonseed oils
used in shortening and salad and cooking oils: Trends, prices,
spreads. Marketing Research Report (USDA Agricultural
Marketing Service) No. 898. 38 p. Aug. [1 ref]
• Summary: Statistics cover 1959-69. Address: Agricultural
Economist, Fibers and Grains Branch, Marketing Economics
Div. [Agricultural Marketing Service, USDA] Washington,
DC.
6873. Soybean Digest. 1970. ASA’s honorary life members
1946-1969. Aug. p. 40-41.
• Summary: A full-page photo shows individual photos of
the men awarded this honor: 1946–W.J. Morse,* agronomist,
USDA, president, ASA; W.L. Burlison,* chief, agronomy
division, University of Illinois, president, ASA. 1947–I.C.
Bradley, J.C. Hackleman, G.G. McIlroy. 1948–J.B.
Edmondson, David G. Wing, C.M. Woodworth. 1949–Keller
E. Beeson, Jacob Hartz Sr., E.F. (Soybean) Johnson.
1950–G.H. Banks, E.J. Dies, Taylor Fouts. 1951–Frank
S. Garwood, James W. Hayward. 1952–Garnet H. Cutler.
1953–George M. Briggs. 1954–J. Ward Calland. 1955–Geo.
M. Strayer. 1956–J.L. Cartter, John P. Gray. 1957–Howard L.
Roach, Ersel Walley. 1958–Harry W. Miller. 1959–John W.
Evans, W.E. Hodgson.
1960–Frederick Dimmock, Edgar E. Hartwig. 1961–
Shizuka Hayashi, Albert H. Probst. 1962–Chester B. Biddle,
Joseph E. Johnson. 1963–Allan K. Smith, C.R. Weber. 1964–
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A.J. Ohlrogge, Leonard F. Williams. 1965–Russell Davis,
Jake Hartz Jr. 1966–Dwayne Andreas, Dale W. McMillen.
1967–Whitney Eastman, Chas. V. Simpson. 1968–Herbert
W. Johnson, John Sawyer, Walter W. Sikes. 1969–Frederic R.
Senti, Hays Sullivan.
As shown above with Burlison and Morse, with each
person’s name is give their current position or title, whether
or not they are still living (* = deceased), and offices they
have held in the American Soybean Association (ASA). Page
41 is filled with small, individual photos of each of ASA’s
honorary life members. Note how many are government
employees.
6874. Soybean Digest. 1970. Whole beans: The past-future
link. Aug. p. 72.
• Summary: Contains a detailed chronology of USDA’s
Northern Utilization Research Laboratory (Peoria, Illinois)
work with soyfoods–starting in 1926, about 15 years before
the Lab began operations.
“Since 1960, the Northern Utilization Research
Laboratory, Peoria, Illinois, has reported new information on
using U.S. soybeans in traditional oriental foods–miso, tofu,
and tempeh, and on making full-fat soy flour in extruders and
hand-powered equipment.
“Under study as sources of vegetable protein for future
generations, these foods may be as old as civilization itself.
‘The annals of Old China,’ W.J. Morse wrote in the 1917
Yearbook of the Department of Agriculture, ‘set forth the
fact that the soybean was an important food with the Chinese
fully 5,000 years ago.’
“1926 Yearbook: Soy sauce, bean curd from domestic
beans listed as new developments.
“1933 Extensive investigations of soybeans in food
by commercial interests in past 3 or 4 years. Soy flour
(either full-fat or defatted) used in malted milk, macaroni,
vermicelli, spaghetti, noodles, crackers, cookies, ice cream
cones, breakfast foods, health foods, diabetic foods, infant
foods.
“1942 Soybean Digest (Feb.): Mention of soya milk
processing patent held by Dr. H.W. Miller, International
Nutrition Laboratory, Mt. Vernon, Ohio.
“1943 Soybean Digest (May): Use of soy milk in
allergy diets, Dr. J.F. Muller, Borden Co. (Sept.) Northern
Lab review: Soy flour, other soybean food products now
receiving attention; successful experiments on debittered soy
flour.
“1947 Research on producing soy sauce. 1948 Soy
food methods studied in China, Japan, Korea; seed samples,
microorganisms collected.
“1949 Series (Soybean Digest) on oriental uses of
soybeans.
“1957 Use of U.S. beans in Japan, market development
survey, by American Soybean Assn., and USDA’s Foreign
Agricultural Service, Agricultural Research Service. Identity-

preserved bean export started by L.E. West, Farmer City.
1958-60 New miso process reduces fermentation time
50%. U.S. soybean varieties equal Japanese varieties for tofu
processing.
“1962 Tempeh process improved; 39 tempeh molds
isolated.
“1963 Extruded full-fat soy flour.
“1964 Research on soy-cereal fermentations. Japanese
report U.S. varieties accepted for tofu, miso, shoyu.
“1966 Hand-powered full-fat soy flour process for
primitive areas. Tempeh made from soy-wheat, soy-rice
mixtures.
“1967 Study of food value of wheat-soy tempeh.
Laboratory-scale tofu process published in response to
processors’ interest.
“1968 Sufu studies by P.L. 480 contractor. Yeast hybrid
developed for shoyu production (P.L. 480).
“1969 Antibacterial compounds found in tempeh. Milkcurdling enzyme produced by tempeh mold. New fermented
food, hakko tofu [fermented tofu] (P.L. 480).
Photos show: (1) 1957: C.W. Hesseltine and A.K.
Smith of the NRRL with visiting Japanese scientists Tokuji
Watanabe and Kazuo Shibasaki. (2) 1963: “Extruder-cooked
full-fat soy can be ground to flour.”
6875. Soybean Digest. 1970. W.J. Morse–the first man who
tried harder for soybeans. Aug. p. 23.
•
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Summary: “W.J. Morse, as the principal agronomist of the
Bureau of Plant Industry, Beltsville, Maryland, imported the
varietal strains from the Orient that form the basis for today’s
U.S. soybean crop.
Note: None of the soybeans introduced by the DorsettMorse Expedition to East Asia (1929-31) formed the basis of
the U.S. soybean crop in 1970. The eleven major ancestors
of all soybean varieties grown in the USA in 1972 were
introduced between 1901 and 1927. Nine were introduced
from China (including Manchuria) and one each from Japan
and Korea. For details see: National Research Council,
Committee on Genetic Vulnerability of Major Crops. 1972.
“Genetic vulnerability of major crops.” Washington, DC:
National Academy of Sciences. vii + 307 p. For soybeans,
see Chap. 13, p. 207-17.
“He helped organize the American Soybean Assn. and
by his efforts kept it alive and gave it invaluable guidance
during the early years. He served as president three times.
And he was one of the first men ASA elected an honorary life
member. No wonder he was called ‘Daddy of the Soybean!’
“Mr. Morse has been followed by many, many others
as dedicated as he, as full of the vision of the great boon
soybeans might be for mankind... Such people are what the
Golden Anniversary is all about.”
A large, excellent photograph, with his autograph, shows
W.J. Morse. The inscription reads: “The best crop in the
world–soybeans.”
6876. Soybean Digest. 1970. ASA officers 1920-1970. Aug.
p. 38-39.
• Summary: 1920–pres., Taylor Fouts, Camden, Indiana;
secy., W.A. Ostrander, Lafayette, Indiana. 1920-21–pres.,
W.E. Riegel, Tolono, Illinois; secy., W.A. Ostrander,
Lafayette, Indiana. 1921-22–pres., C.E. Carter, Columbia,
Missouri; secy., W.A. Ostrander, Lafayette, Indiana. 192223–pres., G.M. Bridges, Madison, Wisconsin; secy., W.A.
Ostrander, Lafayette, Indiana. 1923-24–pres., W.J. Morse
[USDA], Washington, D.C.; vice presidents, E.C. Johnson,
Stryker, Ohio, and J.L. Robinson, Ames, Iowa; secy., C.L.
Meharry, Attica, Indiana. 1924-25–pres., W.J. Morse,
Washington, D.C.; vice presidents, E.C. Johnson, Stryker,
Ohio, and J.L. Robinson, Ames, Iowa; secy., C.L. Meharry,
Attica, Indiana
1925-26–pres., W.E. Ayres, Stoneville, Mississippi; vice
pres., F.P. Latham, Belhaven, North Carolina; secy.-treas.,
C.L. Meharry, Attica, Indiana. 1926-27–pres., F. P. Latham,
Belhaven, North Carolina; vice pres., Taylor Fouts, Camden,
Indiana; secy.-treas., W.E. Ayres, Stoneville, Mississippi.
1927-28–pres., Taylor Fouts, Camden, Indiana; vice pres.,
Walter Godchaux, New Orleans, Louisiana; secy.-treas., W.E.
Ayres, Stoneville, Mississippi. 1928-29–pres., G.I. Christie,
Guelph, Ontario, Canada; vice pres., C.K. McClelland,
Fayetteville, Arkansas; secy.-treas., J.B. Edmondson,
Clayton, Indiana. 1929-30–pres., W.L. Burlison, Urbana,

Illinois; vice pres., F.S. Wilkins, Ames, Iowa; secy.-treas.,
Roy Chasteen, Crothersville, Indiana.
1930-31–pres., W.C. Ethridge, Columbia, Missouri;
vice pres., E.A. Hollowell, Washington, D.C., secy.-treas.,
W.L. Burlison, Urbana, Illinois. 1931-32–pres., W.J. Morse,
Washington, D.C.; vice pres., H.D. Hughes, Ames, Iowa;
secy.-treas., J.B. Park, Columbus, Ohio. 1932-33–pres.,
John P. Gray, Baton Rouge, Louisiana; vice pres., C.K.
McClelland, Fayetteville, Arkansas, secy.-treas., W.E. Ayres,
Stoneville, Mississippi. 1933-34–pres., C.K. McClelland,
Fayetteville, Arkansas, vice pres., unknown; secy.-treas., P.A.
Webber, Madison, Tennessee. 1934-35–pres., K.E. Beeson,
Lafayette, Indiana; vice pres., E.S. Dyas, Ames, Iowa; secy.treas., P.A. Webber, Madison, Tennessee.
1935-36–pres., E.S. Dyas, Ames, Iowa; vice pres., J.C.
Hackleman, Urbana, Illinois; secy.-treas., K.E. Beeson,
Lafayette, Indiana. 1936-37–pres., J.C. Hackleman, Urbana,
Illinois; vice pres., J.B. Park, Columbus, Ohio; secy.-treas.,
K.E. Beeson, Lafayette, Indiana. 1937-38–pres., J.B.
Park, Columbus, Ohio; vice pres., Geo. Briggs, Madison,
Wisconsin; secy.-treas., K.E. Beeson, Lafayette, Indiana.
1938-39–pres., G.G. McIlroy, Irwin, Ohio; vice pres., Jacob
Hartz Sr., Stuttgart, Arkansas; secy.-treas., J.B. Edmondson,
Clayton, Indiana. 1939-40–pres., G.G. McIlroy, Irwin, Ohio;
vice pres., Jacob Hartz Sr., Stuttgart, Arkansas; secy.-treas.,
J.B. Edmondson, Clayton, Indiana.
1940-41–pres, G.G. McIlroy, Irwin, Ohio; vice
pres., David G. Wing, Mechanicsburg, Ohio; secy.-treas.,
J.B. Edmondson, Clayton, Indiana; exec. secy., Geo. M.
Strayer, Hudson, Iowa. 1941-42–pres., David G. Wing,
Mechanicsburg, Ohio; vice pres., Joe Johnson, Champaign,
Illinois; secy.-editor, Geo. M. Strayer, Hudson, Iowa; treas.,
J.B. Edmondson, Clayton, Indiana.
1942-43–pres., David G. Wing, Mechanicsburg, Ohio;
vice pres., Joe Johnson, Champaign, Illinois; secy., Geo. M.
Strayer, Hudson, Iowa; treas., J.B. Edmondson, Clayton,
Indiana. 1943-44–Joe Johnson, Champaign, Illinois; vice
pres., Howard Roach, Plainfield, Iowa; secy., Geo. M.
Strayer, Hudson, Iowa; treas., J.B. Edmondson, Clayton,
Indiana. 1944-45–pres., Howard Roach, Plainfield, Iowa;
vice pres., Walter McLaughlin, Decatur, Illinois; secy.,
Jeanne Strayer, Hudson, Iowa; treas., J.B. Edmondson,
Clayton, Indiana.
1945-46–all officers held over, no convention. 194647–pres., Walter W. McLaughlin, Decatur, Illinois; vice
pres., J.B. Edmondson, Clayton, Indiana; secy.-treas., Geo.
M. Strayer, Hudson, Iowa. 1947-48–pres., Ersel Walley, Fort
Wayne, Indiana; vice pres., W.G. Weigle, Van Wert, Ohio;
secy.-treas., Geo. M. Strayer, Hudson, Iowa. 1948-49–pres.,
Ersel Walley, Fort Wayne, Indiana; vice pres., John Evans,
Montevideo, Minnesota; secy.-treas., Geo. M. Strayer,
Hudson, Iowa. 1949-50–pres., John W. Evans, Montevideo,
Minnesota; vice pres., Jake Hartz Jr., Stuttgart, Arkansas;
secy.-treas., Geo. M. Strayer, Hudson, Iowa.
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1950-51–pres., John W. Evans, Montevideo, Minnesota;
vice pres., Chester B. Biddle, Remington, Indiana; secy.treas., Geo. M. Strayer, Hudson, Iowa. 1951-52–pres.,
Chester B. Biddle, Remington, Indiana; vice pres., Jake
Hartz Jr., Stuttgart, Arkansas; secy.-treas., Geo. M.
Strayer, Hudson, Iowa. 1952-53–pres., Chester B. Biddle,
Remington, Indiana; vice pres., Jake Hartz Jr., Stuttgart,
Arkansas; secy.-treas., Geo. M. Strayer, Hudson, Iowa.
1953-54–pres., Jake Hartz Jr., Stuttgart, Arkansas; vice
pres., Albert Dimond, Lovington, Illinois; secy.-treas., Geo.
M. Strayer, Hudson, Iowa. 1954-55–pres., Jake Hartz Jr.,
Stuttgart, Arkansas; vice pres., Albert Dimond, Lovington,
Illinois; exec. vice pres. and secy.-treas., Geo. M. Strayer,
Hudson, Iowa.
1955-56–pres., Albert Dimond, Lovington, Illinois; vice
pres., H.H. Huddleston, Lamont, Mississippi; exec. vice pres.
and secy.-treas., Geo. M. Strayer, Hudson, Iowa. 1956-57–
pres., Albert Dimond, Lovington, Illinois; vice pres., John
Sawyer, London, Ohio; exec. vice pres. and secy.-treas., Geo.
M. Strayer, Hudson, Iowa. 1957-58–pres., John Sawyer,
London, Ohio; vice pres., C.G. Simcox, Assumption, Illinois;
exec. vice pres. and secy.-treas., Geo. M. Strayer, Hudson,
Iowa. 1958-59–pres., John Sawyer, London, Ohio; vice
pres., C.G. Simcox, Assumption, Illinois; exec. vice pres.
and secy.-treas., Geo. M. Strayer, Hudson, Iowa. 1959-60–
pres., C.G. Simcox, Assumption, Illinois; vice pres., Chas. V.
Simpson, Waterville, Minnesota; exec. vice pres. and secy.treas., Geo. M. Strayer, Hudson, Iowa.
1960-61–pres., Chas. V. Simpson, Waterville,
Minnesota; vice pres., Hubert Baker, Dalton, Illinois; exec.
vice pres. and secy.-treas., Geo. M. Strayer, Hudson, Iowa.
1961-62–pres., Chas. V. Simpson, Waterville, Minnesota;
vice pres., Hays Sullivan, Burdette, Arkansas; exec. vice
pres. and secy.-treas., Geo. M. Strayer, Hudson, Iowa.
1962-63–pres., Chas V. Simpson,
Waterville, Minnesota; vice pres.,
Hays Sullivan, Burdette, Arkansas;
exec. vice pres. and secy.-treas.,
Geo. M. Strayer, Hudson, Iowa.
1963-64–pres., Hays Sullivan,
Burdette, Arkansas; vice pres., Lyle
Trisler, Fairmont, Illinois; exec.
vice pres. and secy.-treas., Geo.
M. Strayer, Hudson, Iowa. 196465–pres., Hays Sullivan, Burdette,
Arkansas; vice pres., L.C. Meade,
West Lafayette, Indiana; exec.
vice pres. and secy.-treas., Geo. M.
Strayer, Hudson, Iowa.
1965-66–pres., L.C.
Meade, West Lafayette, Indiana;
vice pres., Harris Barnes Jr.,
Clarksdale, Mississippi; exec. vice
pres. and secy.-treas., Geo. M.

Strayer, Hudson, Iowa. 1966-67–pres., L.C. Meade, West
Lafayette, Indiana; vice pres., Harris Barnes Jr., Clarksdale,
Mississippi; exec. vice pres. and secy.-treas., Geo. M.
Strayer, Hudson, Iowa. 1967-68–pres., Harris Barnes Jr.,
Clarksdale, Mississippi; vice pres., Seeley Lodwick, Wever,
Iowa; secy., Leslie Tindal, Pinewood, South Carolina;
treas., John Sawyer, London, Ohio; exec. vice pres., Chet
Randolph, Hudson, Iowa. 1968-69–pres., Harris Barnes
Jr., Clarksdale, Mississippi; vice pres., Seeley Lodwick,
Wever, Iowa; secy., Leslie Tindal, Pinewood, South Carolina;
treas., John Sawyer, London, Ohio; exec. vice pres., Chet
Randolph, Hudson, Iowa. 1969-70–pres., Leslie Tindal,
Pinewood, South Carolina; vice pres., Harold Kuehn, Du
Quoin, Illinois; secy., W.B. Tilson, Plainview, Texas; treas.,
Howard Adler, Sharpsville, Indiana; exec. vice pres., Chet
Randolph, Hudson, Iowa.
6877. Soybean Digest. 1970. George M. Strayer and Howard
L. Roach standing by a globe of the world in 1960 (Photo
with caption). Aug. p. 47.
• Summary: At the time of signing the historic first contract
with the Foreign Agricultural Service, USDA, for global
market development work by the Soybean Council of
America in 42 countries. Roach was then president of the
Council, and Strayer waa executive director and executive
vice president of ASA.
6878. Spicola, James R. 1970. Fifty years of soybean
marketing. Soybean Digest. Aug. p. 62-64.
• Summary: “It has been commonplace lately to refer to
soybeans as the ‘Cinderella’ crop. If by that is meant sudden
discovery and overnight ‘belle-of-the-ball’ status, the term is
more popular than accurate.
“The recorded history of the soybean goes back to 2838
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B.C.
“Its present wide acceptance in the U.S. and world
markets came painfully and slowly.
“As early as 1804 a Pennsylvanian named James Mease
advocated the cultivation of soybeans and development
of markets. But it didn’t happen. The U.S. Department of
Agriculture undertook some initial soybean research projects
in 1898 and recorded the first soybean statistic in 1919
with a scant report that there had been 99,000 acres of U.S.
farmland planted in beans during that year.
“It wasn’t until 1924 that the Department reported acres,
yields, and production figures on soybeans grown for beans,
as they had long done for other crops.
“In the early stages of commercial soybean production
in the U.S. the marketing system was basic and quite simple,
far different from the highly competitive, price-sensitive
marketplace we know today. Buyers, primarily processors,
contracted with producers to grow a specific acreage. The
buyer would guarantee a price for the total production on that
acreage prior to planting time. When the crop was harvested,
whatever the farmer produced was delivered to the buyer and
payment was made at the contract price.
“This marketing system gave producers confidence
to plant the new crop, to experiment and to concentrate
on production with no concern whatever for marketing
problems. It provided the buyer with a reasonably well
guaranteed source of supply at an agreed price, enabling him
to plan and develop markets for the products.
“Under the contract production system, markets for
products were developed and acreage expanded.
“Contract buying no longer needed: By the midthirties, production had grown to 49 million bushels and it
became clear that the industry had reached a point when the
contract market system was no longer needed to stimulate
production and that soybean producers wanted to expand
their horizons, to open their crop to the opportunities that a
broad competitive marketplace could provide. The industry
had reached an important point in its maturity.
“Even so, the typical country elevator had space for
perhaps 20,000 bushels of all grains and served a radius of 5
to 10 miles. They reshipped beans to pioneer processors in
small lots and on irregular schedules.
“Then a soybean futures market was established by the
Chicago Board of Trade in 1936. Country elevators and grain
merchandising firms began to compete aggressively for the
soybean crop.
“World War II marked the end of the beginning.
Stimulated by wartime restrictions on imports of oils and
proteins from traditional world sources, soybean production
expanded rapidly. Production increased from 78 million
bushels in 1940 to 201 million bushels in 1946.
“Many in the industry expressed fearful concern that
with peace would come a severe restriction of demand
for soybean products. This fear proved to be ill-founded,

as it soon became clear that soybean products had firmly
established their favor with consumers and, as we have seen
so happily, the greatest growth was still to come.
“Until 1948, prices received by producers for their
soybeans were determined basically by meal and oil demand
conditions within the U.S. That demand for products,
converted to raw soybean price values, was transmitted back
through the market system to farm price values. During
1948-49, there began a development that was to have longterm beneficial effects, not only for the American soybean
farmer, but for U.S. industry and the taxpayer.
“What happened was that the U.S. began to turn the
balance from a net importer of oils, proteins, and oilseeds to
a net exporter. In 1948-49, 23 million bushels of soybeans
were exported, and there was presented to America the
opportunity to become a major supplier of edible oil and
protein to the world.
“Competition is keen in the export market: As with
every opportunity, there comes challenge; the opportunity to
serve world markets presented the challenge of competition.
Foreign buyers had a wide range of supply sources, and if
U.S. farmers were, together, to become a major exporter they
would have to prepare to compete vigorously.
“And by that time, the competitive marketing system
had developed the capacity to demonstrate its vigor, its
creativity, and its ability to serve producers effectively.
“To build sound, growing markets for soybeans and
soybean products overseas as well as at home a number of
difficult challenges had to be overcome.
“1–Interior handling costs had to be reduced. To this
end, large capital investments in faster, larger, more efficient
country elevators were required. The 20,000-bushel crib
house gave way to the high-speed, 100,000-to-2-millionbushel elevator, equipped with modern drying, cleaning, and
conditioning facilities.
“2–Transportation costs had to be reduced. To that end,
water movement by barge on the river system was initiated.
Trucks increased capacity from 100 bushels to 800 bushels.
Railroads, spurred by new competition and encouraged
by the ingenuity of grain marketing and processing firms,
increased car size, instituted unit shipments and trainload
movements of soybeans and soybean products. The results
have brought a reduction of about 50% (adjusted for
inflation) in the cost of moving soybeans and soy products
to domestic consumers and to positions for marketing both
beans and products abroad.
“3–Highly efficient handling facilities at ports and
processing locations were developed. Export elevators
made multimillion-dollar investments to perform the job
of transferring soybeans and other grains more efficiently
from barges and railcars to ocean vessels. Export elevators
now can load ocean vessels at the rate of 100,000 bu/ hour,
making possible the most efficient use of modern low-cost
ships, many with capacities of more than a million bushels.
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“4–Although processing is covered in another
article in this issue, it is not possible to review marketing
developments without reference to the remarkable
technicians who have pushed processing to the fine degree
of efficiency that they have. Without that efficiency–that
saving of cost between producer and consumer–the entire
development of marketing of soybeans would not have been
possible.
“But it has been possible. The product is good. The
quality is there. The need is expanding. The price is right.
Soybeans already produce more cash income for the U.S.
than any other agricultural product. Push that growth of
efficiency in production, processing, and marketing another
50 years and we will have the most fabulous product in
America!”
Photos show: (1) An early Cargill elevator in Northern
Iowa. (2) “Barge traffic has helped reduce transportation
costs.” Here we see the barge Capt. W.D. Cargill at Baton
Rouge, Louisiana, on the Mississippi River. (3) A portrait
photo of James R. Spiccola, vice president and head of the
processing and refining division of Cargill, Inc. Address:
Vice President, Cargill Inc.
6879. Strayer, George M. 1970. Basic problems haven’t
changed. Soybean Digest. Aug. p. 54-57.
• Summary: This is an interesting history of the American
Soybean Association as seen through the eyes of its first
executive director.
“Geo. M. Strayer served as executive officer of the
American Soybean Assn. from 1940 until 1967, through
the formative years when most of the present structure was
established. His term of service on the board of directors
started 3 years earlier and was probably longer than that
of any other one man. Today he is secretary of Associated
Hybrid Producers, as he has been for many years. He
exports corn, soybeans, grain sorghum, popcorn, and other
midwestern products through Agricultural Exports Inc. He is
associated with his brother Gordon and other members of his
family in Strayer Seed Farms. He recently was elected mayor
of Hudson where he has resided for the past 30 years. The
above sketch [illustration] of Mr. Strayer as mayor is by Jack
Bender of the Waterloo (Iowa) Daily Courier.
“Soybeans to me 52 years ago were just a lot of work–a
novelty of which a small amount of seed had been secured by
my father from W.J. Morse in the Department of Agriculture.
Planted in the hills of a small patch of popcorn, they had to
be pulled by hand, dried, and then threshed out by hand and
with a flail. They were too late for complete maturity in our
latitude–but we found out they would grow here!
“By the spring of 1924 there were enough varieties
(all imports from the Orient) that my father, B.S. Strayer,
in cooperation with USDA and the local Smith-Hughes
agricultural instructor, planted a testplot of about 3 acres,
and included some 15 or 20 strains of varying maturities.

There were black, green, brown, yellow, and vari-colored
varieties.”
“First exposure to the American Soybean Assn. came
in September of 1924 when my father attended the fifth
meeting at Ames, Iowa. It was a 2-day meeting, in the days
of dirt and gravel roads, and the 100 miles to Ames was a
major journey taken the day prior to meetings. I heard the
stories of the wonders of the soybean crop secondhanded–I
was in high school, the meetings came after school started,
and such meetings were no place for kids anyway!
“Wonders of the soybean world: It was not until 1930
that I had my first exposure to the American Soybean Assn.,
except for reading the proceedings of each of the annual
meetings as mailed to all members. The sessions that year
were held at the University of Illinois.
“Four of us drove over for the meetings. We stayed at a
private home in Urbana. I was indoctrinated into the wonders
of the world of such men as W.L. Burlison, J.C. Hackleman,
Soybean Briggs, Bill Riegel, John T. Smith, W.K. Kellogg,
Keller Beeson, W.J. Morse, Charlie Meharry, Taylor Fouts,
Scott Wilkins, and others.
“Today, only Soybean Briggs is still living. But they
were the men who had the vision and the foresight and the
fortitude to preach and talk soybeans, to plant and harvest
them, and to interest people in their possible uses.
“At these 1930 meetings, held while I was a college
student, I found my real interest for future years. I believe it
was in 1937 after graduating and starting to farm that I was
first elected to the board of directors of ASA. My father had
served several years ahead of me.
“In 1936 the ASA annual convention was held in
Iowa, and I was a member of the committee given the
responsibility for planning the program. The first day was
held at Iowa State University at Ames, the second day at
Cedar Rapids, where processing facilities could be visited,
and the third day was held at Hudson on our farms.
“In preparation for the big event we had freshly painted
our farm buildings with paint made with soybean oil.”
Also discusses: The launching of Soybean Digest (Nov.
1940). First trips abroad (1949 with Jack Cartter as members
of ECA Technical Assistance Mission No. 1 to Europe,
especially Germany; in 1952 to visit potential customers in
Western Europe at his own expense; in 1954 as a member of
the official USDA-sponsored agricultural trade mission; in
1955 weeks with Paul Quintus, head of USDA’s fats and oils
division, to study the possibilities of selling soybeans to that
country. “I spent 7 weeks in Japan meeting with processors,
foods manufacturers, shoyu manufacturers, tofu makers,
miso makers, and Japanese government officials”).
“The Japanese American Soybean Institute was
formed in early 1956, and became the first overseas market
development project on soybeans or any oilseed.
“With soybean production zooming, and with the
Japanese project well underway, it appeared logical to
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explore other possible markets. In May of 1956 Paul Quintus
again asked me to serve as an emissary of USDA and the
soybean industry, this time to survey market possibilities and
potentials in 10 Western European countries. Given a free
hand, I spent about 2 months on this assignment, came back
convinced that we had both problems and opportunities in
Europe.
“I recommended that an industry-wide organization
be formed. The European market was not solely a soybean
market. Some countries would use oil, others meal, still
others soybeans. It was too big a job for the small American
Soybean Assn. Processors as well as growers had a stake
in that market. Out of the arguments, discussions and
deliberations the Soybean Council of America was formed to
do the market development work in Europe and eventually
in South America and in parts of Asia, with both growers,
through ASA, and processors, through the National Soybean
Processors Assn., participating.
“The problems are the same: Today’s problems are
the same as those of 1945–creation of larger and larger
markets for U.S. soybeans.” Address: Former Executive
Vice President, American Soybean Assoc. and former editor,
Soybean Digest.
6880. USDA Northern Regional Research Laboratory. 1970.
50 years of soy use research: A contribution from USDA’s
Northern Laboratory. Soybean Digest. Aug. p. 71-76.
• Summary: Construction for the Northern Regional
Research Laboratory; now called the Northern Utilization
Research and Development Division, Peoria, Illinois, began
in 1939 (above). Congress, in the Agricultural Adjustment
Act of 1938, directed the Secretary of Agriculture to
establish four laboratories and to develop new uses and ‘new
and extended markets for farm commodities and products
and byproducts thereof.’
“Soybeans became one of the commodity

responsibilities in 1942 when chemical and engineering
studies at the 6-year-old U.S. Regional Soybean Industrial
Products Laboratory, Urbana, were transferred to the
Northern Laboratory.
“During these years, 1936-42, a depression was ending
and a war was beginning. People, especially farmers, may
have been ready for miracles. The soybean appeared to some
as a hay crop transformed into a ‘gee-whiz’ industrial raw
material–a farm counterpart of ‘coal, air, and water’ said to
be used in making nylon.
“In the years that followed, the soybean proved as
versatile as men’s imaginations and more versatile than their
needs. Despite popular interest, research effort and industrial
successes in making inedible materials–plastics, glues,
paints–from soy components, the bean now appears destined
as food–protein and oil–life and energy for the world’s
population.
“The reports on 50 years of soybean use research on
following pages were compiled at the Northern Laboratory.
A photo shows the Northern Regional Research
Laboratory, in Peoria, Illinois, under construction in 1939.
Address: Northern Regional Research Lab., Peoria, Illinois.
6881. USDA Northern Regional Research Laboratory. 1970.
Soy proteins. Soybean Digest. Aug. p. 75-76.
• Summary: A brief chronology of major food and industrial
developments with soy proteins from 1917 to 1969.
“From fertilizer and cow feed, glues and plastic Fords to
spun fibers and meat analogs is the story of soy protein uses
from 50-some years ago into the future.
“This ‘bean hull’ sketch of studies on meal and protein
uses in the U.S., excluding whole beans and full-fat products,
begins in 1917. W.J. Morse described ground soy cake as
yellow, with a sweet, nutty flavor and containing 46% to
52% protein and 5% to 8% oil. ‘Considerable quantities’
of domestic meal were going into fertilizers; value in stock
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feed was ‘well established’ by practical experience and
research and ‘extensive tests’ had been conducted by USDA
in making bread and pastry. Morse used ‘soy-bean meal’ and
‘soy-bean flour’ interchangeably in the Yearbook article.
“1926 Soy glue industry founded by I. F. Laucks
(Soybean Digest, May 1942). Yearbook dropped reference
to fertilizer use. Stated food use ‘has been very limited.’
Implied livestock feed was chief use.
“1933 Research had established soy protein has good
amino acid balance. Meal used in feed for hogs, sheep,
dogs, rabbits as well as cattle; oil content satisfactory for
hogs. ‘Considerable quantities’ of meal going into glue
for veneer, plywood, insulating materials, water paint,
bakelite substitute. Meal used in ‘flour’; diabetic, health, and
breakfast foods; malted milk.
“1935 Commercial isolation of protein for paper
coatings.
“1938-47 Soy protein plastics, basic and applied studies
at Urbana Soybean Lab. and Northern Lab., Peoria. Items
that follow are USDA utilization research developments if
not otherwise identified.
“1939-41 Protein precipitation from water-alkaline
dispersions, basic to commercial development of protein
isolation.
“1940-41 Plastics, fibers by Robert A. Boyer, Ford
Motor Co.
“1942 Heat denatured protein in meal.
“1942-44 Soy protein adhesives for wood, paper.
“1944 Extracted protein, flavor-improved flour. Soy fiber
‘by Robert A. Boyer, Drackett Co.
“1946 Water-soluble protein by Borden Co.
“1948 Edible isolates by Central Soya.
“1949 Gelsoy from alcohol-washed flakes: gel, food
whip, adhesive properties. Protein-formaldehyde dispersion
studies. Acid-extracted protein. Spun protein fiber for
meatlike foods. Patent filed, Robert A. Boyer.
“1950 Swift & Co. launches research leading to
improvement patents on vegetable protein in food, films.
Cold-setting glue.
“1952 Protein in fiberboard. Acrylonitrile protein
derivatives. Heat-sealing adhesives. Protein denaturation
studies.
“1952-61 Defatted, full-fat soy flours in bread.
“1954 Protein adhesives. Flash desolventizing
minimizes protein denaturation.
“1955 Soy proteases. Electrophoretic studies.
“1955-58 Toxicity of trichloroethylene-extracted meal.
“1956-57 Gelsoy in sausages.
“1957 Protein stabilizer in rubber-based paint.
“1959 Whey proteins.
“1959-61 Amino acids of meal, protein, hull.
“1961 Soy sodium proteinate whips and gels.
“1962. Conference on soy protein in food, USDA,
UNICEF, Soybean Council. Flash desolventizing alcohol-

washed meal. Soy whey protein recovery. Soy trypsininhibitor properties. Soy protein 11S component.
“1963 Purified soy protein.
“1964-66 Studies on growth inhibitors, saponins. 70%
protein concentrate by Central Soya.
“1965 Soy protein glue for southern pine plywood.
“1966 Carbohydrates in soy protein. Protein, nitrogen in
soy strains. Trypsin inhibitor inactivation. Soy protein foods
conference, Northern Lab. General Mills’ major research
effort on isolated soy protein. Bontrae (coined, copyrighted
name) foods emerge in commercial test markets.
“1967 Soy nylon. Extracted impurities of protein. Soy
globulin studies.
“1968 Studies on corn-soy-milk food supplement.
Isolated soy protein: production, in bread, in banana spray
drying. Soy protein basic studies under P.L. 480.
“1969 General Mills wins 20th Kirkpatrick Chemical
Engineering Achievement award for soy protein meat
analogs.
“1970 Soy protein isolate replaces milk solids in Central
Soya’s frozen all-vegetable dessert. Industrial research
increases.”
Photos show, from left: (1) Soy protein adhesives in
shotgun shells, A.K. Smith and Glen Babcock, Northern Lab.
(2) 1966 General Mills launches research leading to meat
analogs. (3) Typical entrees made from textured vegetable
protein. Photos (2) and (3) courtesy General Mills. (4) 1944
Isolated soy protein produced in Northern Lab pilot plant by
alcohol extraction. Address: Peoria, Illinois.
6882. USDA Northern Regional Research Laboratory. 1970.
Inedible products from oil. Soybean Digest. Aug. p. 73.
• Summary: A brief chronology of major developments
“Norepol, 1942 rubber substitute, and Norelac, 1943
resin, typify inedible products of soy utilization studies: 1–
Inedible products must compete with foods and feeds for a
share of the soy oil or meal raw material. Development of
Norepol, for example, was curtailed because war demanded
soy oil for food.
“2–Food-feed demands sustain oil and meal prices at
levels that are generally higher than the costs would be if oil
and meal were not used in food and feed.
“3–Many inedible soy products are not, themselves, end
products but are industrial intermediates or components that
can be used in making several new products. Norelac, for
example, has been used in adhesives for almost everything
from paper to stone, concrete patching, paints and other
coatings, printing inks, rocket heat shields, shrink-proofing
wool.
“Almost 30 years after the original development, the
Northern Laboratory continues to receive reports of new
applications by companies like General Mills and Emery
Industries.
“As early as 1917, scientists knew that soy is a
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semidrying oil and reported it ‘most suitable’ for paint. “It
was first used in the U.S. in its crude state, principally in the
manufacture of soft soaps,” W.J. Morse reported in the 1917
Yearbook [of the U.S. Department of Agriculture]. ‘Other
uses for which this oil is employed are in the manufacture
of explosives, linoleum, varnish, and foodstuffs.’ In 1926,
he added enamels, lubricating oil, printing ink, waterproof
goods, and substitutes for rubber to a list of oil products.
In the forties the list grew with results from the Regional
Soybean Laboratory, Urbana, the Northern Laboratory in
Peoria, and elsewhere. Listed items are USDA utilization
developments unless otherwise identified: “1937-41 New
paints, varnishes.
“1941 Norepol (rubber substitute).
“1943 Norelac.
“1944-45 Norelac coatings, adhesives. Plastic
compositions.
“1950 Epoxidized soy oil.
“1951 Coating compositions.
“1953 Modified soy lecithin.
“1953-54 Synthetic lubricants.
“1955 T.F. Washburn Co., Chicago, uses Norelac in gel
paint.
“1956 Norelac-epoxy combinations. Soy vinyl ether
coatings.
“1960-61 New industrial intermediates, ozonized soy
oil, fatty acids.
“1962 Plasticizers for nitrile rubbers.
“1965 Insulating foams by modifying soy dimer acids.
Crosslinked polymers (glass coatings, adhesives) from
ozonized soy fatty acids.
“1966 Plasticizers for polyvinylchloride [polyvinyl
chloride].
“1968 Soy nylon.
Photos show: (1) 1942 A person with his hands full of
unprocessed Norepol. (2) 1955 Gel paint contains Norelac;
no drip. (3) 1966 Plasticizers for polyvinylchloride. Address:
Northern Regional Research Lab., Peoria, Illinois.
6883. USDA Northern Regional Research Laboratory. 1970.
Soy as a food oil. Soybean Digest. Aug. p. 73.
• Summary: This is a brief chronology of major
developments with soy oil in the USA from 1916 to 1969.
“Research on food oil and other utilization studies were
underway in 1916-17. Soybeans were grow for hay at this
time, but the beans were not a significant domestic crop.
1916–Secretary of Agriculture D.F. Houston wrote, “A
systematic study of the soybean... has been underway for
several years... Through the efforts of the Department, cotton
oil mills crushed during the past season over 100,000 bushels
of southern-grown soybeans with satisfactory results from
the oil standpoint.”
1917–W.J. Morse, USDA assistant in forage crops wrote
in the 1917 Yearbook [of Agriculture] that soybean oil had

been “found to compare favorably with the more common
table oils with respect to digestibility... This oil has a good
color, has but a faint odor and is rather palatable... Until the
present season it (the soybean) has been grown primarily as a
forage crop.”
“1929 Soy oil, protein lab established at the Bureau of
Plant Industry.
“1933 Yearbook: Effect of light on rancidity in foods...
Properties qualify soy for use as cooking oil, shortening,
margarine, salad oil; prejudice against domestic crude oil,
said to be inferior to Manchurian product, has been ‘entirely
overcome.’
“1934 Yearbook: Grass-green or black wrappers or
containers proposed to delay rancidity in foods, including
salad oils.
“1936 U.S. Regional Soybean Industrial Products
Laboratory (SBL), Urbana, established. Miami Margarine
Co., Cincinnati, Ohio, makes the first 100% soy oil
margarine.
“1938 Northern Regional Research Laboratory (NRRL),
Peoria, one of four authorized in Agricultural Adjustment
Act.
“1938-41 Series of reports on soy oil composition, SBL.
“1939-43 Quality of oil from green, damaged beans.
“1940-59 Series on “The Stability of Vegetable Oils”
and on soybean oil solvent extraction.
“1942 SBL chemistry and engineering research
transferred to NRRL. First of NRRL research reviews
published in Soybean Digest.
“1943 Processing capacity increased to meet war needs
through screw-press speedup. (Items not otherwise identified
are Northern Laboratory research developments.)
“1946 German use of citric acid reported.
“1947 Human tasting combined with statistical analyses
in oil taste panel. Critic acid use explained; other metal
inactivators studied.”
“1948 Soy oil fractionation by liquid-liquid extraction.
“1949 Color in edible oil
“1951 Minute amounts of iron, copper accelerate
flavor deterioration. Linolenic acid confirmed as primary
source of off-flavors, thus a primary target of flavor stability
studies. Iron, copper in commercial oil determined by
spectrochemical method.
“1952 Processing shown to increase metal content of oil.
“1955-56 New edible spreads from soybean oil.
“1958 Heat frees metals; affects oil flavor stability.
Tritium labeling of fatty acids.”
“1959-60 Hydrogenated, winterized soy oil appears on
retail market. (Commercial.)
“1960 Hydrogenation of linolenate, first of a series on
removing the primary source of off-flavors. Low linolenate
soy variety gives a more stable oil.
“1961 Hidden oxidation detected by partition
chromatography. Synthetic cocoa butter.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2451
“1964 Analog computer and nuclear magnetic resonance
spectroscopy in oil studies.
“1965 Solvents, metal-organic catalysts, copper
chromium catalysts improve selective hydrogenation of
linolenate in soybean oil. Effect of light on oil flavor stability
measured.
“1966 Miami makes 100% soy, soft margarine. Micro
reactions introduced in soy oil studies. Computer simulations
of hydrogenation reactions based on chemical analyses of
oils. Effects of time, temperature in deodorizing oil.
“1967 Platinum-tin and other hydrogenation catalysts.
“1968 Improved method of determining copper in soy
oil.
“1969 New oil washing method saves water, reduces
pollution.”
A photo shows a person pouring soy oil onto a salad.
Caption: “Returns from USDA soy oil flavor studies have
been estimated at more than $900 million for the period
1945-1946.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
6884. van Veen, Andre G.; Steinkraus, Keith H. 1970.
Nutritive value and wholesomeness of fermented foods. J. of
Agricultural and Food Chemistry 18(4):576-78. July/Aug.
[18 ref]
• Summary: Contents. Introduction. Materials and methods:
Tempeh, ontjom, bongkrek, idli, fish sauces, fermented rice,
yoghurt-wheat foods. Nutritive value. Digestibility. Vitamins.
Acceptability. Wholesomeness of fermented foods.
Note: No mention is made of using soybeans in idli.
“During the idli fermentation, the major ingredients are
transformed into a thin dough which, when steamed,
resembles a sourdough type bread. The acid and gas required
for leavening are produced by Leuconostoc mesenteroides
which is generally present on India black gram.” Address:
New York State Agric. Exp. Station, Cornell Univ., Geneva,
New York.
6885. Waller, G.D.; Haydak, M.H.; Levin, M.D. 1970.
Increasing the palatability of pollen substitutes. American
Bee Journal 110(8):302-04. Aug. [8 ref]
• Summary: Substances tested to increase palatability were
soy flour, anise, fennel, brewers yeast, milk, meat, sugar,
rum, Nulomoline (invert sugar; made by Diamond National
Corp., Chico, California), and Drivert (finely pulverized
sucrose with about 10% invert sugar added; made by C&H
Sugar Co.).
“Colonies of honey bees, Apis mellifera L., require
abundant reserves of pollen during late winter to reach
maximum populations for spring pollination and honey
production... If such conditions prevail, pollen supplement
patties of bee-collected pollen and soybean flour mixed with
heavy sugar syrup or honey can be offered. These patties
are readily utilized by bees, and the resulting stimulating

effect on brood is well known. However, an effective
pollen substitute (i.e., without pollen) would be desirable
because bee-collected pollen can be a source of bee disease
(Hitchcock and Revell, 1963) and because the labor used to
gather and store the pollen makes it expensive.
“The feeding of pollen supplements and substitutes
inside colonies is widely practiced by beekeepers (Haydak,
1958), especially in the northern states... Haydak (1967)
found that consumption of pollen was more than twice that
of pollen substitutes when the two were offered as patties
inside the hives.” Address: Entomology Research Div., ARS,
USDA, Tucson Arizona 85719.
6886. Walley, Ersel. 1970. More emphasis on value. Soybean
Digest. Aug. p. 48-49.
• Summary: “The soybean story is a success story! Those
of us who have been associated with its growth naturally are
inclined to take immodest pride in our contribution ‘to the
cause.’
“I remember when I returned from Europe in 1948, after
spending the summer there, I was convinced that there was
a huge potential demand for soybeans and urged that efforts
be made to develop that market. This was reported in the
Soybean Digest in September 1948.
“I found, however, that my enthusiasm was not generally
shared. It was at least a decade before any significant market
development work for soybeans was undertaken in Western
Europe.
“Again, my experience in helping form the Japanese
American Soybean Institute in 1956 in cooperation with
various Japanese trade groups could easily lead me to take
some pride in the part I played. This is especially so since the
project has been so successful. However, before any of us
burst with pride, let us consider that maybe it was the value
of our product that made the success story rather than any
unusual intelligence or effort on our part.”
“The world is facing a population explosion, especially
in areas where the people are already suffering from
undernourishment and malnutrition. The situation is
especially critical as regards the growing child since research
has indicated that protein deficiencies in early years impair
mental as well as physical development.
“A high percentage of those unfortunate people have
little hope of improving their nutritional standards from
animal sources of proteins or fats. Soybeans stand as a ray of
hope as a source that can alleviate the situation.
“In Germany in 1948 I visited a hospital where
experiments had been carried out in adding full-fat soy flakes
to the diet, which was largely potato gruel, of emaciated war
prisoners returned from Siberia. The benefits of the addition
of full-fat soy flakes were so remarkable that I shall never
forget this incident.
“Later my observations in Southeast Asia deepened my
convictions that the blessings of our soybean protein should
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be extended. You never forget the sight of the starving and
ill-nourished sleeping in the streets and observe in early
morning the bodies of those who did not survive the night
being removed.
“Neither do you forget that a decade ago in a state which
was under Communist control loud speakers were blaring,
‘The Americans feed good food to their dogs and leave you
to starve in the streets.’
“Soybeans are in a class by themselves as a low-cost
source of protein suitable for human consumption. Likewise,
they are in a favorable position as a satisfactory source
of edible fats. Somehow wider use of our soy products,
especially the protein, must be accomplished.
“How severe is the world food crisis? There are
conflicting opinions as to the severity of the ‘world food
crisis’ that lies ahead. It seems reasonable that much progress
may be made in increasing food production in countries
in which starvation is always a danger. It seems equally
reasonable to expect that a high portion of that food increase
will be in foods high in starch. This oldtimer ventures a
guess that the nutritional needs as to protein and fats in the
diets will increase rather than diminish.
The world has marveled at the postwar recovery and
economic growth of Japan. This was made possible by wise
and successful efforts to improve the nutritional standards
and productivity of the workers in that nation. American
soybeans played an important part in that accomplishment.
“Somehow the crop that produces more edible protein
per acre than any other must be more generally utilized
in this ‘troubled world.’ The need is there, and we have
the capacity to produce and meet that need. In our market
development work we hear frequent warnings about the
danger of getting soybeans overpriced. We hear too little
about their potential value as food. This explains why I have
chosen to entitle these comments, ‘More Emphasis Upon
Value.’”
A photo shows Ersel Walley in 1956 holding two
suitcases, standing in front of the original ASA office in
Hudson, Iowa. The caption states: “Ersel Walley was not
only a pioneer soybean grower but one of the first to point
out the potential worldwide need for U.S. soybeans. He was
the first to go abroad in behalf of soybean markets. He made
the trip to Europe in 1948 at his own expense when he was
president of the American Soybean Assn. Here Mr. Walley
has his bags packed ready for a trip to Japan in 1956. He was
the first of a long line of ASA representatives and others who
have since packed their bags and traveled to the far ends of
the earth in search of markets for soybeans.”
“Walley coined the phrases, ‘Soybeans Are Worth More
Money,’ and ‘The World Needs More Soybeans,’ which were
ASA slogans.” Address: Walley Agricultural Service, Fort
Wayne, Indiana.
6887. Wang, Hwa L.; Hesseltine, Clifford W. 1970. Sufu and

lao-chao. J. of Agricultural and Food Chemistry 18(4):57275. July/Aug. [8 ref]
• Summary: Sufu is fermented tofu. Synonyms include
tosufu, fu-su, fu-ru [furu], toe-fu-ru [tofu-ru, doufu-ru], toufu-ru, teou-fu-ru, fu-ju, fu-yu [fuyu], and foo-yue.
Describes in detail how to make sufu on a small scale.
Figure 1, “Flowsheet [flow sheet] for the production of sufu,
shows the three basic steps: (1) Preparation of soybean milk
and soybean curd. (2) Molding. (3) Brining and aging.
When red rice and soy mash are added, “the final
product is known as red sufu or hon-fang.” When fermented
rice mash or a large amount of rice wine are added to the
brine, the final product has a more alcoholic fragrance and
“is known as tsui-fang or tsue-fan, which means drunk sufu.
The addition of hot pepper to the brine would make hot
sufu.” (3) Changes in soluble nitrogen and free amino acids
in fermented tofu during aging; both increase rapidly during
the first 10 days of the fermentation, then the rate of increase
slows.
Note: This is the earliest English-language document
seen (Oct. 2011) that uses the terms “hon-fang” or “tsuifang” or “drunk sufu” or “hot sufu” to refer to fermented
tofu.
Lao-chao is a fermented rice product. Address: Northern
Regional Research Lab., Peoria, Illinois.
6888. Weller, Paul. 1970. Birth of an industry. Soybean
Digest. Aug. p. 58-59, 61.
• Summary: A fairly good, brief history of the soybean
crushing industry in the USA, and the National Soybean
Processors Association. Soybeans had been grown in
America “since about 1804. Civil War soldiers carried them
as ‘coffee berries,’ using them to brew ‘coffee’ when the real
product became scarce.”
The first soybeans in America “were likely crushed as
early as 1910, among the Chinese in California. Oriental
emigrants were then importing soybeans from China and
Manchuria, and crudely crushing them for cooking oil.
These early efforts were followed by commercial activity
among several North Carolina cottonseed mills. In 1915,
when cottonseed became scarce, the mills substituted locally
grown soybeans.”
“On a warm fall day [Sept. 30] in 1922, A.E. Staley
Sr. pulled a master switch on the nation’s first commercial
soybean processing plant. He helped inaugurate a new
industry offering, for the first time, a key commercial
market for America’s soybean crop. The place was Decatur,
Illinois...”
“Role of the processors: Several commercial leaders saw
the promise of soybeans by 1920. They also saw a need for
expanded markets, if farmers were to receive a fair return for
their crop. Acreage was expanding fast–Illinois had 16,000
acres in 1919, with Indiana having only several hundred. But
by 1922, this total had doubled, and farmers were rushing
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to plant more. A.E. Staley Sr. started with his processing
mill at Decatur. The following year, Eugene D. Funk Sr.
set up the nation’s second commercial processing plant at
Bloomington, Illinois. Funk, a pioneer seed producer and an
organizer of the American Soybean Assn., recognized that
domestic processing operations would be necessary to move
the fast-growing soybean crop–by then estimated at over a
half-million acres.
“These early processors faced seemingly insurmountable
odds. It was nearly impossible to obtain a steady supply of
soybeans to maintain their plants. It was just as difficult to
dispose of soybean oil meal and flour. No one would buy
it in 1924, and few persons would accept it as a gift. It was
even difficult to sell the domestically produced soybean oil,
because buyers considered it grossly inferior to imported
oils.
“The answer lay in extensive programs of education, and
the early processors accepted this responsibility. Working
closely with state universities and extension services, they
helped develop bulletins to help farmers produce more
soybeans. Marketing teams fanned out to ‘sell’ U.S. soybean
oil and meal products.
“One of the most unique projects ever attempted was
a special Soybean Exhibit Train, supplied by the Illinois
Central Railroad. Soybean processors and USDA extension
personnel equipped and staffed the train to tell the soybean
story to the nation. In 21 days [during 1927], the six-car
soybean train traveled 2,478 miles, to 105 towns across
America. Nearly 34,000 persons toured its varied soybean
product exhibits.
“Formation of NSPA: The soybean processing industry
was expanding enough by 1930 to warrant a national
association of processing firms. A committee was set up
under the leadership of Whitney H. Eastman of Archer
Daniels Midland Co. Eastman called an organizational
meeting for May 21, 1930, at Chicago’s downtown City
Club. Twelve processing firms were represented, including
A.E. Staley Mfg. Co.; Archer Daniels Midland Co.; Allied
Mills Inc.; Funk Bros. Seed Co.; and Spencer Kellogg &
Sons.
“The meeting gave birth to the National Soybean
Oil Manufacturers Assn., forerunner of today’s National
Soybean Processors Assn. Eastman, now retired in suburban
Minneapolis, recalls the original Association objectives:
“To promote in the industry a mutual confidence and a high
standard of business ethics; to eliminate trade abuses; to
promote sound economic business customs and practices;
to foster wholesome competition; to provide ultimately
for individual efficient business management operating
independently and thus generally to promote the service of
the industry in the public welfare.”
“Other industry benefits came out of the formation
of a processors’ association. Prior to this time, prices for
soybeans were largely determined by demand and supply for

soybean seed. Establishment of new markets for processed
products and the rapid expansion of soybean acreage due to
new demand changed this structure. During the early 1930’s,
prices were based on demand for oil and meal, and generally
improved as demand increased. At one point, the price per
bushel increased from 60¢ to $1.23.
“NSPA formed a variety of committees to service
the burgeoning industry. There was a research and trade
promotion group, a soybean grades and contract group,
traffic and transportation group, as well as committees on
statistics and industry liaison. These formed the nucleus of
NSPA’s current slate of 13 specialized committees.
During NSPA’s first 25 years, U.S. soybean acreage
jumped from 3,473,000 acres yielding 13,929,000 bushels–
to 21 million acres yielding a crop of 457 million bushels.
By 1956, soybeans were second only to corn in cash farm
income on the nation’s farms.
“It was during this first 25 years that most of today’s
major soybean processors entered the business. Central Soya
Co. shipped its first load of soybean oil on December 8,
1934, from its plant at Decatur, Indiana. Swift & Co. built its
first expeller soybean mill at Champaign, Illinois, in 1937,
followed by a second mill at Des Moines, Iowa in 1939.
At about the same time, Quincy Soybean Co. was formed
at Quincy, Illinois, Cargill Inc. entered the field in 1943
at Minneapolis [Minnesota], and other major processors
followed quickly the industry’s challenge.”
Photos show: (1) The Elizabeth City Oil & Fertilizer Co.
in North Carolina, generally believed to have been the first to
process U.S. grown soybeans. A test run was made on 10,000
bushels in Dec. 1915. (2) The soybean crushing plant in
the Funk Bros. Seed Co., Bloomington, Illinois, installed in
1924. (3) The Archer Daniels Midland Co. solvent extraction
plant in Chicago, Illinois, in about 1946. (4) One group of
the nearly 34,000 people visiting the “Soybean Special”
train in 1927. Inside its six cars was the story of the soybean
industry as it existed at that time. Address: National Soybean
Processors Assn.
6889. Wing, David G. 1970. My 60 years with soybeans,
“pleasant and profitable.” Soybean Digest. Aug. p. 46-47.
• Summary: This brief history tells how David Wing has
grown up with the soybean and the American Soybean
Association in America. About 60 years ago, in about 1910,
his father and uncle planted a field of Ito San soybeans in
Ohio. David and a hired man harvested the crop by cutting
the plants off with a sharp hoe and shocking them in piles
with a pitchfork. Later they were run through a grain
separator and sold for seed.
Since there were no commercial inoculants at the time,
David would sack up top soil from the same field where
the soybeans had grown, lift the bags onto an old spring
wagon, haul them to the express office, and ship them to
new growers who wished to ensure the success of their first
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attempt at soybeans by growing them in inoculated soil.
The Wing family also raised Mikado and Mongol
soybean varieties, which were used for hay.
“There were soybeans on Woodland Farm off and on for
the next 20 years, but no progress was made until we got a
combine and the elevators began to handle the beans for the
processors.”
“The American Soybean Association was 20 years old
when I became president in 1941. It was organized in 1920,
but for 20 years it was run by various extension agents
and agronomy heads form the Cornbelt universities. These
men did a fine job of promotion, so by 1940 when Glen G.
McIlroy of Farm Management Inc., Irwin, Ohio, became
president we were ready to hire a secretary and branch out as
a farm organization.
“The Ford Motor Co. at Dearborn, Michigan, entertained
us that year. Henry Ford had been working on soybean
plastics and textile fibers, since there was then a surplus of
soybean meal. Today this surplus is difficult to imagine, but
at that meeting one speaker even suggested that soy plastics
could be used for window frames and table tops!
“It was at this Dearborn convention in 1940 that we
hired George Strayer as executive secretary of the American
Soybean Assn., and it was due in part to his work and
devotion that we have developed into our present worldwide
organization.
“I notice in the Soybean Digest that A. E. Staley,
founder of the Staley Co., died that same year. He was the
first processor to really push soybeans. Expansion came
along very fast. The Baltimore & Ohio Railroad sponsored a
special train that traveled through Ohio, Indiana, and Illinois.
There was great interest shown in the exhibits and lectures
presented on this train.”
A photo shows David Wing in 1947, holding a clipboard
and standing in a field of soybeans.
Note: Many early soybean varieties were developed by
the Wing Seed Company of Ohio. Address: Mechanicsburg,
Ohio.
6890. New York Times. 1970. Organic food fanciers go to
great lengths for the real thing. Sept. 7. p. 23.
• Summary: The “real thing” is organically grown food.
The article is extremely favorable to the organic movement.
However it quotes several scientists who seem not to be
fully informed. One is Dr. Victor Herbert, a professor of
pathology at Columbia University’s College of Physicians
and Surgeons. He says: “’Fads come and go, but there is no
convincing scientific evidence that so-called organicallygrown foods contain any extra nutritional value as compared
with the same food grown in a conventional way.”
Also quoted is Dr. George W. Irving, administrator of
USDA’s Agricultural Research Service. He says: “I don’t
know of any evidence that foods grown using inorganic
fertilizers and pesticides, in accordance with Federal

guidelines, are of any less nutritional value than foods grown
without them.”
6891. Capital Times (Madison, Wisconsin). 1970.
Obituaries–Prof. G.M. Briggs dies: Pioneered in soybeans.
Succumbs ar age 86. Sept. 24.
• Summary: “George M. ‘Soybean’ Briggs, 86, of 5010
Dorsett Dr., retired University of Wisconsin pioneer and
agronomist, who was widely and personally known among
the farmers of the state and the area, died Wednesday in a
Madison nursing home after a short illness.”
“Mr. Briggs moved to Madison in 1919 and became the
first Extension agronomist and in the years that followed he
earned his nickname ‘Soybean’ Briggs.
“He traveled all through Wisconsin and to farmers
and friends everywhere handed out a bean or two with an
explanation of the value of the bean to the farmer and the
economy.
“Later he was elected president of the American
Soybean Assn. and he lived to see the nation produce a
billion bushels a year of the miracle crop.
“In later years, he was more active in spreading the
gospels of weed control, alfalfa, and forage crops. But he
was always known as Soybean Briggs. Officially, he was
George McSpadden Briggs.
“The letters that came to Soybean Briggs, Madison,
were delivered to his office in the College of Agriculture
without delay. He probably knew more Wisconsin farmers
personally than any other man.”
“Prof. Briggs is survived by his wife; a daughter,
Mrs. Warner (Helen) Geiger, Oshkosh; five sons, William,
302 Orchard Dr.; H. Randolph, Wausau; George M. Jr.,
Lafayette, California; Rodney, Ibadan, Nigeria; and Robert,
Tucson, Arizona; a brother, Ealy, San Diego, California; 18
grandchildren; and 14 great-grandchildren.
“Born at Houston, Minnesota, in 1884, he had been a
Madison resident since 1919. He received his B.S. degree
from the University of Minnesota in 1916. On June 16, 1909,
he was married at Caledonia, Minnesota, to Mary McNelly.”
A small portrait photo shows “Soybean” Briggs.
Address: Wisconsin.
6892. Pomeranz, Y.; Shogren, M.D.; Finney, K.F. 1970.
Improving breadmaking properties with glycolipids. I.
Improving soy products with sucroesters. Cereal Chemistry
46(5):503-11. Sept. [19 ref]
• Summary: An estimated 200 million lb. of soy flour
and soy meal are used for edible purposes in the United
States, where the largest single use of soy flour is for baked
goods. Sucroesters counteract the loaf-depressing effects
of soy products, and they seem to improve bread quality by
rendering the soy proteins functional in breadmaking.
Synthetic glycolipids are sold commercially. “Sucrose
esters or sucroglycerides are synthesized by esterification of
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fatty acids or natural glycerides with sucrose [white sugar].
Note: At this period in U.S. history, it seems that food
technologists would try almost anything to make a larger,
fluffier loaf of white broad, apparently because that is what
most consumers wanted, Address: Crops Research Div.,
ARS, USDA, Kansas Agric. Exp. Station, Manhattan.
6893. Pomeranz, Y.; Shogren, M.D.; Finney, K.F. 1970.
Improving breadmaking properties with glycolipids. I.
Improving various protein-enriched products. Cereal
Chemistry 46(5):512-18. Sept. [5 ref]
• Summary: Bread was baked with 8 or 16 gm soy flour
(per 100 gm wheat flour) and 8 gm of each of the following
protein sources: defatted cottonseed flour, fish protein
concentrate, nonfat dry milk, expeller extracted sesame seed
flour, wheat gluten, defatted wheat germ, air-fractionated
protein-rich wheat flour, or food-grade Torula yeast. All
protein-rich additives significantly lowered loaf volume and
impaired crumb grain. Adding 3 gm of shortening partly
counteracted the deleterious effects of 16 gm soy flour;
higher levels of shortening had no additional improving
effect. By adding 1.0 to 6.0 gm of sucrose tallowate, loaf
volumes were increased and crumb volume was improved.
Synthetic glycolipids rendered wheat gluten functional in
breadmaking. Address: Crops Research Div., ARS, USDA,
Kansas Agric. Exp. Station, Manhattan.
6894. Soybean Digest. 1970. Honorary life members
[American Soybean Assoc.]: Harris H. Barnes, Yukio
Sakaguchi, Dr. Jean W. Lambert, John Reiser Jr., and Dr.
Richard L. Bernard. Sept. p. 20-21.
• Summary: “Yukio Sakaguchi is president of Nisshin Oil
Mills Co. and president of the Japan Oilseed Processors
Association. He has been associated with this leading
Japanese oilseed processing firm since 1924 and president
since 1955. And he has been president or vice president of
the Japan Processor Association continuously for 21 years.
“Mr. Sakaguchi was most instrumental in establishing
the joint U.S. Department of Agriculture-American Soybean
Association market development project for soybeans in
Japan in 1956. The program has had the complete support
of Mr. Sakaguchi and of JOPA. His help is undoubtedly a
reason the Japan project for soybeans has become one of
the most important market development projects for farm
products.”
Mr. Sakaguchi “helped to found the new Japan Protein
Food Institute and is president of the Institute.”
Dr. Jean W. Lambert has long been known as “Mr.
Soybean” in Minnesota. He is currently a professor
agronomy and plant genetics at the University of Minnesota.
He made a trip to Japan in 1963 to obtain an agronomist’s
view of the Japanese food market for soybeans, for the
American Soybean Association. He is a native of Nebraska.
John Reiser is a farmer who is the most consistent

winner in the history of the Illinois 5-acre Soybean Yield
Contest. Since the contest began in 1964, he set the all-time
contest record of 82.7 bushels per acre and holds a 6-year
average of 73.6 bushels. He is a native of Ashland, Illinois.
Dr. Richard L. Bernard is “one of the world’s leading
soybean geneticists... Probably his greatest contribution has
been through his breeding work and development of new
varieties.
“Since 1954 he has released the varieties Shelby,
Harosoy 63, Hawkeye 63, Clark 63, Chippewa 64, and
Wayne, which was the leading U.S. soybean variety in 1968.
“He took the leadership in adding phytophthora root rot
resistance to varieties adapted for production in the more
humid part of the Corn-belt.
“Dr. Bernard obtained his Ph.D. from North Carolina
State University. He has been associated with the U.S.
Regional Soybean Laboratory at Urbana, Illinois since 1954.
He is new soybean geneticist and breeder at the laboratory
and associate professor in the department of agronomy at the
University of Illinois.”
Photos show Harris H. Barnes, Yukio Sakaguchi,
Dr. Jean W. Lambert, John Reiser Jr., and Dr. Richard L.
Bernard.
6895. Soybean Digest. 1970. Olin Gooden heads MidAtlantic Assn. Sept. p. 46.
• Summary: “Olin Gooden of Woodside, Delaware, is
president of the recently [March 1970] organized MidAtlantic Soybean Association, which comprises Delaware,
Maryland, Pennsylvania, and New Jersey. Edward J. Allen
of Prince Frederick, Maryland, is vice president; Joe L.
Newcomer, extension agronomist at the University of
Maryland, secretary; and John D. Phillips of Millsboro,
Delaware, treasurer.” The names of the members of the board
of directors are given. The new association plans to sponsor
a soybean yield contest in the area jointly with the extension
service. A photo shows Gooden on his tractor planting his
1970 crop. He grows about 600 acres of soybeans.
6896. Soybean Digest. 1970. Certificates of meritorious
service. Sept. p. 22.
• Summary: Contains a description and photo of five men
(and organizations) who have worked to help soybeans in
America: (1) Elanco Products Co. (Agribusiness. Robert
Book, Elanco’s marketing vice president. “Elanco has been
the leading supporter of the American Soybean Association
Research Foundation since 1966, and one of the leading
agribusiness supporters of ASA’s market development
program”).
(2) Laurel C. Meade (Service within the Association.
“For his leadership, skill, and devotion for over a
decade,...”). (3) Dr. John C. Cowan (Education and
research [NRRL, Peoria, Illinois]). (4) Emmet Maum (farm
communications). (5) Iowa Soybean Association (State
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achievement award. Willard Latham, ISA president).
6897. Spilsbury, Calvin S. 1970. Israel makes multi-use of
U.S. soybeans in its economy. Foreign Agriculture (USDA
Foreign Agricultural Service). Oct. 5. p. 6-7.
• Summary: Israel, having no major oilseed crop of its own,
relies on soybean oil as the mainstay of the country’s edible
fats and oils supply. Israel’s poultry industry is the major
market for soybean meal feeds. All soybean imports are
handled directly by the Ministry of Commerce and Industry.
Address: Fats and Oils Div., Foreign Agricultural Service.
6898. Palmby, Clarence. 1970. U.S. soybean exports:
Trends and policies. Foreign Agriculture (USDA Foreign
Agricultural Service). Oct. 12. p. 11-12.
• Summary: Four reasons for U.S. soybeans’ success: 1.
Efficient production. 2. Rising demand: With better living
standards around the world, more vegetable oil, meat,
dairy products, and poultry products are being consumed.
Soybeans yield both oil and high-protein meal for livestock
feed. 3. Good market access: They enter the European
Community with no duty, “bound free” under GATT. 4.
Responsible marketing.
6899. Dimler, R.J. 1970. Expanded soybean and corn uses.
Notes from the Director of the Northern Division (Peoria,
Illinois) No. 1005. p. 2. Oct. 23.
• Summary: “Miles Laboratories has announced two major
changes of direct interest to NU products and developments.
One is a multimillion-dollar expansion in Worthington
Food Division for the manufacture of textured protein foods
primarily based on soybean isolates and wheat gluten. The
other is the formation of a new Division called Marschall
which incorporates its Union Divisions (wet-milling) and
other industrial operations, including dialdehyde starch, citric
acid, enzymes, and chemicals.” Address: Director.
6900. Corkern, Ray S.; Dwoskin, Philip B. 1970. Consumer
acceptance of a new bacon substitute. ERS (USDA Economic
Research Service) No. 454. p. 1-10. Oct. [2 ref]
• Summary: “Abstract: A new striplike bacon analog was
market tested successfully in Fort Wayne, Indiana, from
September 1968 through February 1969. The product was
introduced with a substantial promotional campaign that
emphasized the analog’s uniqueness related to health and
economy. Sales data from store audits indicate a fairly
favorable response by consumers. Ratio of sales, bacon/
bacon analog, was 24 to 1 in phase I (heavy promotion
period) and 79 to l in phase II (little or no promotion). The
test product attained a market share of 4 percent initially,
which declined to 1.3 at the end of the test period. A fairly
strong promotional campaign and some measure of control
over display and store stocks will be necessary if a high level
of sales is to be maintained. The consumer survey revealed

little aversion to a vegetable protein bacon substitute. It also
revealed no appreciable substitution effect on bacon sales in
the short run.
“Preface: In September 1968, a small food manufacturer
specializing in meat-substitute products introduced in the
Fort Wayne, Ind., market a bacon substitute made from
vegetable protein materials. Before and during the market
test, the U.S. Department of Agriculture (USDA) had, at
the request of this firm, provided informal consultation
on proper research methods to use in readying a product
for commercial introduction. The Department has had
considerable product- and market-testing experience
because of product development activities of its utilization
laboratories. In return for its help, USDA was given, for
the purpose of information and publication if desired,
the nonproprietary information collected during the test
period. Publication was deemed desirable since it will
allow the entire food industry to more realistically appraise
the potential of meat analogs. This, in turn, should give
decisionmakers in both the public and private sectors a better
understanding of the impact of these new food forms.”
Note: The product was probably Stripples (Meatless
Bacon-like Strips Based on Spun Soy Protein Fibers) made
by Worthington Foods, Inc. (Worthington, Ohio). Address:
1-2. Agricultural Economists. Both: USDA ERS Marketing
Economics Div., Washington, DC 20250.
6901. Larsen, Arnold L.; Benson, William C. 1970. Varietyspecific variants of oxidative enzymes from soybean seed.
Crop Science 10(5):493-95. Sept/Oct. [12 ref]
• Summary: The authors were the first to describe
superoxide dismutase (SOD) activity in soybeans. They
discovered it by accident. Address: 1. Research Botanist; 2.
Lab. Technician, Field Crops and Animal Products Research
Branch, Market Quality Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland 20705.
6902. Rackis, J.J.; Sessa, D.J.; Steggerda, F.R.; Shimizu,
T.; Anderson, J.; Pearl, S.L. 1970. Soybean factors relating
to gas production by intestinal bacteria. J. of Food Science
35(5):634-39. Sept/Oct. [13 ref]
• Summary: “An in vitro assay showed that toasted,
dehulled, defatted soybean meal contains a gas-producing
and a gas-inhibiting factor. The oligosaccharides–sucrose,
raffinose, and stachyose–are associated with the gasproducing factor when incubated in thioglycollate media
with anaerobic bacteria in the intestinal tract of dogs. The
phenolic acids in soybeans–syringic and ferulic acid–are
effective gas inhibitors in vitro and in intestinal segments of
dogs.”
The amount and composition of gas produced from
cottonseed meal and from meal were comparable to soybean
meal. Address: 1-2. Northern Regional Research Lab.,
Peoria, Illinois; 3-6. Dep. of Physiology & Biophysics, Univ.
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of Illinois, Urbana.
6903. Selke, E.; Moser, Helen A.; Rohwedder, W.K. 1970.
Tandem gas chromatography-mass spectrometry analysis of
volatiles from soybean oil. J. of the American Oil Chemists’
Society 47(10):393-97. Oct. [21 ref]
• Summary: In a volatile decomposition time study
on soybean oil under normal laboratory conditions,
hydrocarbons and subsequently aldehydes were the principal
volatiles associated with the initial and intermediate stages
of soybean oil autoxidation. Address: Northern Regional
Research Lab., Peoria, Illinois 61604.
6904. Sugimoto, H.; Van Buren, J.P. 1970. Removal
of oligosaccharides from soy milk by an enzyme from
Aspergillus saitoi. J. of Food Science 35(5):655-60. Sept/
Oct. [32 ref]
• Summary: A partially purified preparation with alphagalactosidase and invertase but free from protease was
obtained from commercial Aspergillus satoi by simple
molecular sieving. Address: New York State Agric. Exp.
Station, Cornell Univ., Geneva, New York.
6905. Wang, Hwa L.; Hesseltine, C.W. 1970. Multiple forms
of Rhizopus oligosporus protease. Archives of Biochemistry
and Biophysics 140(2):459-63. Oct. [5 ref]
• Summary: “Extracellular proteases of Rhizopus
oligosporus have been purified and separated into five active
fractions (A-E) by ammonium sulfate fractionation, gel
filtration, or diethylaminoethyl cellulose chromatography.
All fractions showed single bands on acrylamide gel
electrophoresis.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
6906. News-Gazette (Champaign, Illinois). 1970. Soybean
testing instrument here. Nov. 1.
• Summary: This new infra-red electronic instrument is
highly accurate in testing the oil and protein content of
soybeans, but it does not measure moisture content very
accurately. While it will not replace the present method
of grading soybeans by moisture content and test weight,
it could add some additional important information much
quicker. A test takes only 3 minutes. A photo shows Dave
Massey, USDA lab researcher, demonstrating the new
instrument in the soybean research laboratory, Davenport
Hall in Urbana.
6907. Foreign Agriculture (USDA Foreign Agricultural
Service). 1970. The soybean and ASA–Fifty years of
growing up together. Nov. 16. p. 2-3.
• Summary: Soybeans had been known in America since
1804 when a few bags were brought from China as a reserve
food supply in the hold of a Yankee Clipper. Civil War
soldiers carried them as “coffee berries,” using them to

brew coffee when the real thing became scarce. The USDA
recorded the first soybean statistics in 1919 with a report
that there had been 99,000 acres of U.S. farmland planted
in beans during that year. In 1956 the American Soybean
Assoc. signed a contract with USDA’s Foreign Agricultural
Service to cooperate in soybean market development work
in Europe and Japan. This was the first such contract for
overseas promotion of any U.S. farm commodity. Out of the
effort came the Japanese-American Soybean Institute and
the Soybean Council of America (a joint effort of ASA and
the National Soybean Processors Association). Last year
soybeans ranked as the nation’s #1 agricultural export with
a total value of over $1,400 million. Photos show: The first
plant [Elizabeth City Oil & Fertilizer Co.] to process U.S.
soybeans, located in Elizabeth City, North Carolina. Farmers
harvesting Laredo soybeans at Mississippi State University
in about 1920.
6908. Spilsbury, Calvin C. 1970. U.S. soybeans, oil,
and meal have mixed future in Latin America. Foreign
Agriculture (USDA Foreign Agricultural Service). Nov. 16.
p. 4-6, 12.
• Summary: The Dominican Republic, Venezuela, Colombia,
Ecuador, Peru, and Chile have an “exploding” poultry
industry, offering a substantial potential market for soybean
meal. There is also a growing consumption gap for edible
oils, with domestic supplies down in several countries and
needs up as populations and incomes both increase. On the
down side, however, there is marked success of oilseed selfsufficiency programs in Colombia and Venezuela. Also, there
is tight government control of soybean and soybean meal
imports in most of the countries. Until this year, Venezuela
was the only one of the countries crushing U.S. soybeans,
with a solvent-extraction plant of the Lurgi type which has
been crushing 40,000 tons of U.S. soybeans annually for
several years. Colombia is now developing its own soybean
crop for crushing. The Dominican Republic received in
September, its first shipments of U.S. soybeans for its new
solvent-extraction plant. The soybean is a new crop for
Colombia, but production–chiefly in the Cauca Valley–has
already reached 100,000 tons, compared with 22,500 in
1962. Address: Fats and Oils Div., Foreign Agricultural
Service.
6909. Dimler, R.J. 1970. Soy food opportunities through
research. Soybean Digest. Nov. p. 17-23. [13 ref]
• Summary: Contents: Introduction. Research on edible oil.
The use of plant proteins for food. Comparative cost of food
proteins. Alternative plant protein sources. Food uses of soy
protein (soy flour or grits, concentrates, and isolates). Fullfat soy flour. Cereal-soy combinations (e.g., CSM, which “is
intended primarily to be a food supplement for children”).
The market in Oriental foods [tofu. miso, soy sauce].
Conclusion.
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bakery products, beverages, meat products,
simulated meats, flavoring agents, dietary
foods. (7) World protein deficit, 1970. Fish
protein concentrate: 3.0 million tons = 240
million bushels of soybeans. Dry beans and
peas: 6.7 million tons = 160 million bushels of
soybeans.
Pie charts show: (1) Disposition of U.S.
soybean oil (1969, forecast): Shortening 30%,
margarine 19%, cooking and salad oil (29%),
exports (16%), nonfood use (6%). Total: 7.7
billion lb.
(2) Disposition of U.S. soybean meal
(1968-68): Domestic feed use (76%), exports
(21%), nonfeed use (3%). Total: 14.3 million
tons. Address: Director, Northern Regional
Research Lab., Peoria, Illinois.
6910. Mustakas, G.C.; Albrecht, W.J.;
Bookwalter, G.N.; McGhee, J.E.; Kwolek,
W.F.; Griffin, E.L., Jr. 1970. Extruder
processing to improve nutritional quality,
flavor, and keeping quality of full-fat soy flour.
Food Technology 24(11):102-08. Nov. [16 ref]
Address: Northern Regional Research Lab.,
Peoria, Illinois 61604.

Photos show: (1) A small portrait photo shows R.J. Dimler.
(2) Foods containing full-fat soy flour: soy milk, chapatis,
soy cookies, and CSM. (3) Meatloaf, without and with soy
protein. (4) Peruvian children sitting in the rubble of the
earthquake on 31 May 1970 that killed 66,000 people. “Fifty
tons of high-protein food (TVP) were recently shipped by
CROP, the community hunger appeal of Church World
Service to earthquake victims.”
Tables show: (1) Flavor score improvement of soybean
oil with new copper catalyst (plus linolenic acid content).
(2) Comparison of flavor scores of copper-reduced (+ no
linolenic acid) soybean oil with cottonseed oil. (3) Efficiency
of land use. Soybeans (yield: 24 bushels/acre) can produce
500 lb of protein per acre, compared with 320 lb for corn,
180 lb for wheat, 100 lb for milk, and 60 lb for beef. (4)
Comparative prices of edible protein products: Beef costs
$2.55 per pound of protein, whole milk solids $1.00, isolated
soy protein $0.40, and 50% soy flour $0.14. (5) Costs and
production estimates of soy proteins: Flours and grits, 4050% protein, costs 6.5 to 7¢ per pound, 105-110 million lb
produced in 1967. Concentrates, 70% protein, costs 18¢ per
pound, 17-30 million lb produced in 1967. Isolates, 90-95%
protein, costs 35-39¢ per pound, 22-35 million lb produced
in 1967. (6) Food uses of soy protein: Whipping agents in
confections and dessert mixes, infant foods, breakfast foods,

6911. Roberson, R.H. 1970. A comparison of
glandless cottonseed meal and soybean meal
in laying diets supplemented with lysine and methionine.
Poultry Digest 54(6):1579-89. [29 ref]
• Summary: Also published as Journal Article 357,
Agricultural Experiment Station, New Mexico State Univ.,
Las Cruces, New Mexico 88001. Address: Agric. Exp.
Station, New Mexico State Univ., Las Cruces, New Mexico
88001.
6912. Ross, J.P.; Harper, J.A. 1970. Effect of Endogone
mycorrhiza on soybean yields. Phytopathology 60(11):155256. Nov. [12 ref]
• Summary: Growth and yield of soybean plants growing
in small isolated plots previously fumigated with methyl
bromide (to kill nematodes) were increased by 34-40% in
the presence of a chlamydosporic species of the vesiculararbuscular mycorrhizal fungus Endogone. Mycorrhizal
plants accumulated greater amounts of minerals (phosphorus,
carbon, copper, and manganese) and nitrogen in their foliage
than nonmycorrhizal plants. In previously fumigated field
plots, soybean yield was increased 29% by inoculating
with the endomycorrhizal fungus Endogone macrocarpa
(Tul.) Tul. var. geospora. Address: 1. Plant Pathologist; 2.
Agricultural Research Technician. Both: Crops Research
Div., ARS, USDA, P.O. Box 5397, Raleigh, North Carolina
27607.
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6913. Soybean Digest. 1970. CSM–part of CARE’s arsenal
against hunger. Nov. p. 24-25.
• Summary: Five years ago when the USDA’s supply of
nonfat dry milk seemed to be dwindling, CARE needed
a quick replacement to supply its world-wide feeding
programs. Part of the solution was the soybean.
“The first high-protein product to be accepted by USDA
was CSM, a blended flour combination of Corn, Soybeans
and Milk.”
In the fiscal year that ended last June 30, CARE shipped
175.87 million lbs. of CSM overseas for use in school
feeding programs; 94.7% of this went to India.
A photo shows an Indian mother feeding CSM to her
hungry child.
6914. Soybean Digest. 1970. George Briggs dead at 86; was
last of ASA [American Soybean Assoc.] founders. Nov. p.
42.
• Summary: “George M. ‘Soybean’ Briggs, who as
Wisconsin’s first extension agronomist pioneered the
soybean crop in Wisconsin and the Midwest, died Sept. 23 at
a nursing home in Madison, Wisconsin.
“He was one of the founders of the American Soybean
Assn. and probably the only living member who attended the
first meeting in 1920. He was the fourth president of ASA
(1922-23) and an honorary life member. He was 86.
“Mr. Briggs was a graduate of the Minnesota College
of Agriculture and a county agent before becoming an
agronomist in Wisconsin. He retired in 1954 after 38
years’ activity and a million miles of travel, but continued
active... When extension agronomist, he traveled all over
Wisconsin and handed out a soybean or two to farmers and
friends everywhere with explanation of their value. Thus his
nickname ‘Soybean’ Briggs. He always used soybeans as his
‘personal calling card.’”
“Mr. Briggs was the author of several publications on
soybeans and played a part in the development of soybean
varieties in Wisconsin.
“He is survived by his daughter, five sons, a brother, 18
grandchildren, and 14 great grandchildren. A son, Geo. M.,
is one of the finders of vitamin B-12 and well known for his
work with soybean meal.”
A photo shows Briggs.
6915. Soybean Digest. 1970. Soy beverage fills nutrition gap.
Nov. p. 25.
• Summary: “A soybean beverage powder has been
developed in U.S. Department of Agriculture research to fit
into foreign nutrition gaps.
“It was designed by scientists in USDA’s Agricultural
Research Service for use in a variety of beverages acceptable
to babies and children who have similar nutritional needs but
different flavor preferences.

“This soy powder disperses in water to a cream-colored
liquid with a creamy flavor unless a more distinctive flavor
is added. A beverage containing 12.5% of the powder has a
nutrient composition comparable to that of milk.
“Cost to make this beverage is estimated at 10¢ a gallon.
Price to the consumer, including marketing costs and profits,
would be more.
“The process for making the beverage powder from
dehulled, extrusion-cooked soy flour was developed at the
Northern Utilization Research Laboratory, Peoria, Illinois, by
Gus C. Mustakas, William J. Albrecht, Virgil E. Sohns and
Edward L. Griffin Jr., engineers, and George N. Bookwalter,
food technologist.
“In extrusion cooking, soybeans without hulls are
exposed to high pressure and temperature for a short time
then extruded to room temperature and pressure. The beans
are thoroughly cooked but retain their nutritional value.
“In the beverage powder process studies, extrusioncooked soybeans were ground to flour. This soy flour was
dispersed in water, hydrogenated soy oil was added, and this
mixture was milled and spray dried. Sugar, salt, imitation
cream flavoring, minerals, and vitamins were blended into
the spray-dried powder.
“The amounts and kinds of these blended additives can
be adjusted to fit nutritional needs and tastes of children in
different countries.
A photo shows Gus Mustakas, one of the developers of
the soy beverage powder, holding up a glass of the liquid soy
beverage.
6916. Soybean Digest. 1970. Early soybean researcher
[Charles A. Mooers] dead. Nov. p. 43-44.
• Summary: “Charles Ansel Mooers, age 100, director
emeritus of the University of Tennessee Agricultural
Experiment Station, died recently at Knoxville, Tenn. He had
been on the Experiment Station staff since 1893 and retired
in 1946...
“Mr. Mooers compared cowpeas and soybeans as seed
and hay crops for Tennessee. In field studies in 1906 and
1907, using the Mammoth Yellow variety of soybeans, he
observed that the date of planting had very little effect on the
date of maturity. Mooers’ observation was the basis for the
research more than a decade later by Garner and Allard of
USDA showing the effect of length of day on flowering in
soybeans and tobacco.
“The study of photoperiodism derived from the work
of Garner and Allard, and even earlier from that of Mooers,
has been one of the most active research areas in plant
physiology for many years,’ says Robert W. Howell of the
USDA crops research division at Beltsville, Maryland. ‘The
maturity group division that we use to classify and evaluate
soybean varieties is based directly on concepts evolving from
the early work of Mr. Mooers.’”
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6917. SoyaScan Notes. 1970. Chronology of soybeans,
soyfoods and natural foods in the United States 1970
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: As the new decade begins, Richard Nixon is
president, the Vietnam War dominates the news, gasoline
costs 32 cents a gallon, and a nice home in the San Francisco
Bay Area sells for $59,000 on average.
1970 summer. Erewhon–Los Angeles starts distributing
macrobiotic natural foods.
1970 July. Westbrae Natural Foods in Berkeley,
California, starts distribution, founded by Bob Gerner.
Actually the company was not named “Westbrae” until about
one month later.
1970. Use of soy oil in cooking and salad oils passes
that in shortening to become the leading form of utilization
in America.
1970. AGRICOLA, a computerized bibliographic
database of agriculture, is established at the USDA National
Agricultural Library in Beltsville, Maryland. In 1986 total
records passed 2 million, including 20,000 on soybeans.
1970. Plant Variety Protection Act enacted by Congress
to extend patent protection to plant varieties reproduced
sexually, by seed. This leads to greatly expanded activity by
private soybean seed breeders.
1970. First running of the New York Marathon; 55
people finish, no women.
1970, late. Pure & Simple begins operation in Los
Angeles, California, as the first of America’s new wave
of natural food snack companies, founded by Bruce
MacDonald, who was working at the time for Erewhon.
After leaving Erewhon in May 1971, Bruce merged Pure &
Simple with The Well, a natural food distributor in San Jose.
Originally The Well had been named New Age Distributing,
founded by Fred Rohe.
6918. Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. A revision of RSLM No. 205,
1960.
• Summary: An extremely valuable report. Contents:
Introduction:
“A collection of introduced and domestic soybean
strains obtained over the past seventy years is maintained
by the U.S.D.A. for use by breeders, pathologists, and
other research workers. Strains in maturity Groups 00 to IV
are maintained at the U. S. Regional Soybean Laboratory,
Urbana, Illinois, and those in Groups V to VIII at the Delta
Branch Experiment Station, Stoneville, Mississippi.
“This report brings together data on the Group 00
to IV named varieties from four previous reports. It
contains information on descriptive characters, agronomic

performance, and seed composition for each variety and
is part of a series of evaluation reports which provide
background data on the strains in the U.S.D.A. Soybean
Collection to guide research workers planning to use material
from this collection.
“There are 213 United States and Canadian named
varieties (including two or more strains of some varieties)
in the Group 00 to IV Soybean Germplasm Collection at
Urbana [Illinois] as of December 1970.”
A table (p. i) shows the number of varieties in each of
the six maturity groups; the greatest number (54) is in Group
IV. Definitions of column headings follow on page ii-iii.
Table 1 (p. 1-3): Checklist of U.S. and Canadian
varieties, groups 00 to IV. Lists variety name (alphabetical),
maturity group, and code. At the end is a description of the
code sequence.
Table 2 (p. 4-17): Origin of groups 00 to IV varieties.
Lists variety name (alphabetical), prior designation, source,
year named or released, developer or sponsor & year
selected. An appendix to this table (p. 16-17) adds 21 more
varieties.
Table 3 (p. 18-19): Agronomic evaluation and seed
composition data on 63 Group 0 and 00 soybean varieties
grown at St. Paul, Minnesota, in 1963. For each variety is
given: Maturity group, flowering date, maturity date, lodging
score, height (inches), stem termination score, branching
score, seed quality score, shattering score, weight of 100
seeds, yield (bu/acre), seed composition (protein, oil), protein
composition (methionine, soybean trypsin inhibitors), oil
composition (% linolenic acid, % linoleic acid), reaction to
phytophthora rot disease (resistant or susceptible), mottling
score.
Table 4 (p. 20-23): Agronomic evaluation and seed
composition data on 22 Group I and I soybean varieties
grown at Urbana, Illinois, in 1964.
Table 5 (p. 24-29): Agronomic evaluation and seed
composition data on 89 Group III and IV soybean varieties
grown at Urbana, Illinois, in 1965 and 1966.
Table 6 (p. 30-31): Agronomic evaluation and seed
composition data on 37 Group 00 to IV soybean varieties
grown at Urbana, Illinois, in 1968.
Varieties evaluated: A-100, Acme, Adams, Adelphia,
Agate, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aksarben, Altona, Amsoy, Amsoy 71, Anoka, Aoda, Bansei,
Bansei (Ames), Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Black Eyebrow,
Blackhawk, Bombay, Boone, Burwell, Calland, Capital,
Carlin, Cayuga, Chestnut, Chief, Chippewa, Chippewa 64,
Chusei, Clark, Clark 63, Clay, Cloud, Columbia, Comet,
Corsoy, Crest, Custer, Cutler, Cypress No. 1, Delmar, Disoy,
Dunfield, Dunn, Earlyana, Early White Eyebrow, Ebony,
Elton, Emperor, Ennis I, Etum, Fabulin, Flambeau, Ford,
Fuji, Funk Delicious, Funman, Giant Green, Gibson, Goku,
Goldsoy, Granger, Grant, Green and Black, Guelph, Habaro,
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Hahto (Michigan), Hakote, Harbinsoy, Hardome, Hark,
Harly, Harman, Harosoy, Harosoy 63, Hawkeye, Hawkeye
63, Henry, Hidatsa, Higan, Hokkaido, Hongkong, Hoosier,
HP-963, Hurrelbrink, Illington, Illini, Ilsoy, Imperial,
Jefferson, Jogun, Jogun (Ames), Kabott, Kagon, Kanrich,
Kanro, Kanum, Kent, Kim, Kingston, Kingwa, Korean,
Kura, Lincoln, Lindarin, Lindarin 63, Linman 533, Little
Wonder, Macoupin, Madison, Magna, Manchu, Manchu
(Lafayette), Manchu (Lafayette) B, Manchu (Madison),
Manchu-Hudson, Manchu-Montreal, Manchu 3-Wisconsin,
Manchu 606-Wisconsin, Manchu 2204, Manchukota,
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin,
Mandarin-Ottawa, Mandarin 507, Mandell, Manitoba Brown,
Mansoy, Medium Green, Mendota, Merit, Midwest, Miller
67, Mingo, Minsoy, Monroe, Morse, Morsoy, Mukden,
Norchief, Norman, Norredo, Norsoy, OAC 211, Ogemaw,
Ontario, Osaya, Ottawa, Pagoda, Pando, Patoka, Patterson,
Peking, Pennsoy, Perry, Poland Yellow, Polysoy, Portage,
Portugal, Pridesoy 57, Prize, Protana, Provar, Rampage,
Renville, Richland, Roe, Ross, Sac, Sanga, Sato-3, Scioto,
Scott, Seneca, Shelby, Shingto, Shiro, Sioux, Sooty, Sousei,
Soysota, SRF300, Tastee, Toku, Tortoise Egg, Traverse,
Verde, Viking, Virginia, Wabash, Waseda, Wayne, Wea,
Willomi, Willomi B, Wilson, Wilson B, Wilson-5 [WilsonFive], Wilson-5B, Wilson-6, Wing Jet, Wirth, Wisconsin
Black, Wolverine, Yellow Marvel.
Note the capitalization in the text: “Strains in maturity
Groups 00 to IV are maintained at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups V
to VIII at the Delta Branch Experiment Station, Stoneville,
Mississippi.”
Note 1. This is the earliest document seen (Nov. 2003)
that contains the term “Soybean Germplasm Collection”
(regardless of capitalization).
Note 2. This is the earliest document seen that mentions
the soybean varieties Anoka (Aug. 2000), or Provar (Aug.
1999). Anoka (p. 32-33) was licensed or released in 1970.
Developer: Minnesota AES and USRSL. Provar (p. 52-53)
was licensed or released in 1969. Developer: Iowa AES and
USRSL. Address: Urbana, Illinois.
6919. Cowan, J.C.; Evans, C.D.; Moser, H.A.; List, G.R.;
Koritala, S.; Moulton, K.J.; Dutton, H.J. 1970. Flavor
evaluation of copper-hydrogenated soybean oils. J. of the
American Oil Chemists’ Society 47(12):470-74. Dec. [18 ref]
• Summary: The use of copper catalyst to selectively reduce
the linolenate in soybean oil improves its flavor. Taste panels
scored three copper-hydrogenated vegetable oils in the
following order: 1. Copper-reduced cottonseed oil (0.0%
linolenate). 2. Copper-reduced soybean oil (3% linolenate).
3. Nickel-reduced soybean oil (3% linolenate).
The NRRL has conducted extensive investigations into
the use of copper-chromite and copper-oxide supported
catalysts for hydrogenating soybean oil. These tests have

shown that copper catalysts have a selectivity of as high as
15 or more for linolenate, where selectivity is the ratio of
the rate of hydrogenation of linolenate divided by the rate
of hydrogenation of linoleate. Address: Northern Regional
Research Lab., Peoria, Illinois 61604.
6920. Memorial Committee. 1970. Memorial resolution of
the faculty of the University of Wisconsin on the death of
Emeritus Professor George McSpadden Briggs. Madison,
Wisconsin. 2 p. University of Wisconsin at Madison Faculty
Document 22.
• Summary: A superb obituary. “George McSpadden Briggs,
Emeritus Professor of Agronomy, who became a legend in
his time among the farmers of Wisconsin, died in Madison,
Wisconsin on September 23, 1970 after a short illness.
“Professor Briggs was born in Houston, Minnesota
on May 19, 1884.” His boyhood, education, and extension
activities are described. He was made full professor in 1936,
and retired in 1954. “In retirement, he continued to make his
home in Madison and remained active in community affairs
until shortly before his death.
“He is survived by his wife Mary’ a daughter, Mrs.
Warner (Helen) Geiger and five sons, William, H. Randolph,
George M., Jr., Rodney and Robert; eighteen grandchildren
and fourteen great-grandchildren. Another son, Frank, was
killed in action in World War II. All six surviving children
received degrees from the University of Wisconsin.
“Professor Briggs was a pioneer evangelist in crop
improvement. One of the first proponents in the United
States of the value of soybeans, he became known early in
his professional career as ‘Soybean’ Briggs, a nickname that
identified him for the rest of his life. His calling card and
trademark were a soybean or two which he passed out to
listeners irrespective of their age or station in life and usually
accompanied with a few words of wisdom and humor as
to the value of the crop to the farmer and the economy. He
helped to found the American Soybean Association and
served the organization in numerous positions of leadership
including president, vice-president and as a director. He
lived to see the soybean develop into a billion dollar crop for
American farmers, a remarkable growth that was supported
by his interest and efforts.”
Prof. Briggs was active in many organizations, including
the Madison Masonic Lodge No. 5, Masonic Scottish Rite
Bodies and the Zor Shrine. He was a 32nd degree Mason,
and was also an active member of the Trinity United
Methodist Church in Madison.
“George Briggs exemplified the Wisconsin Idea. By
horse and buggy, sleigh, train, bus and automobile, he
journeyed over a million miles in Wisconsin during his 38
years as an extension agronomist to help and advise farmers.
Even in retirement he traveled frequently to participate in
fairs and agricultural gatherings. Among Wisconsin farmers
he was probably the best known and one of the best liked
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professors in the College of Agriculture. His love for his
work and his zeal for improving the welfare of the Wisconsin
farmer were monumental. No one had a closer contact and
better heart-to-heart understanding of farmers and their
problems that he did. Much of the rapport and good will that
the College enjoys among Wisconsin farmers to this day can
be attributed to him and his pioneering extension work.
“He possessed an unforgettable sense of humor which
endeared him to countless listeners–young and old alike–and
gained for him the reputation of being the ‘Will Rogers of
Wisconsin’. While usually jovial, he was always sincere
and amiable, serious on occasion and endowed with an
abundance of good common sense. There was nothing
pretentious about him. He was frank in his expression and
firm in his convictions. He was an inspiration to those whose
lot had been as hard as his once had been. He helped many
to find themselves and a better life. The agriculture and
citizenry of Wisconsin are indeed the fortunate beneficiaries
of the life and work of this man.”
Members of the Memorial Committee: H.L. Ahlgren,
E.A. Brickbauer, D.R. Peterson, Chairman, D.C. Smith, J.H.
Torrie.
6921. Nave, W.R.; Tate, D.E.; Butler, B.J. 1970. Combine
headers for soybeans. Paper No. 70-629 presented at Winter
Meeting of the American Society of Agricultural Engineers
(ASAE), Chicago, Illinois, Dec. 7-11. St. Joseph, Michigan:
ASAE. 12 p. [4 ref]
Address: 1. Project Leader, Harvesting and Farm Processng
Research Branch, AERD, ARS, USDA; 2. Graduate
Assiatant; 3. Prof. All: Agricultural Engineering Dep., Univ.
of Illinois, Urbana, Illinois; 2.
6922. Rackis, Joseph J.; Honig, D.H.; Sessa, D.J.; Steggerda,
F.R. 1970. Flavor and flatulence factors in soybean protein
products. J. of Agricultural and Food Chemistry 18(6):97782. Nov/Dec. [29 ref]
• Summary: “Gas-producing factors in soybeans reside
mainly in the water-soluble, low-molecular-weight
carbohydrate fraction. Human and dog experiments indicate
that soybean flatulence is caused by anaerobic fermentation
of carbohydrates in the ileum and colon, with egestion of
high concentrations of carbon dioxide and hydrogen gas.”
Address: 1-3. Northern Regional Research Lab., Peoria,
Illinois. 4. Univ. of Illinois.
6923. Soybean Digest. 1970. USDA soy research team
retires. Dec. p. 23.
• Summary: Dr. Albert H. Probst and Floyd I. Collins both
retired recently. A photo shows Probst.
6924. Stoner, Adair. 1970. Plant feeding by a predaceous
insect, Geocoris punctipes. J. of Economic Entomology
63(6):1911-15. Dec. [18 ref]

• Summary: This predatory insect, Geocoris punctipes, lived
for only 5.3 days when fed a diet of soybean seeds. Prey is
essential for the proper nymphal development of the insect.
Address: Entomology Research Div., ARS, USDA, Tucson,
Arizona 85749.
6925. Wang, H.L.; Hesseltine, C.W. 1970. Oriental
fermented foods. Paper presented at Part I, Seminar on
Protein Food Promotion. 5 p. Typed manuscript. Held Nov.
22 to Dec. 1, 1970 at Inst. of Food Research and Product
Development, Kasetsart Univ., Bangkok, Thailand. [13 ref]
• Summary: Contents: Introduction. Miso. Hamanatto.
Sufu. Natto. Tempeh. Nutritional value of fermented foods.
Absence of aflatoxin in fermented food products.
A note on page 1 of this manuscript states: “To be
published in Part I of Seminar on Protein Food Promotion,
November 22-December 1, 1970, Institute of Food Research
and Product Development, Bangkok, Thailand.” This was an
invited paper. Address: Northern Regional Research Lab.,
Peoria, Illinois.
6926. Weber, C.R.; Fehr, W.R. 1970. Registration of Corsoy
soybeans. Crop Science 10(6):729. Nov/Dec. [2 ref]
• Summary: Registration No. 81, for Corsoy. Developed
at Iowa and released in the summer of 1967. Address: 1.
Vice President and Director of Research, Peterson Seed,
Company, Waterloo, Iowa, and Savage, Minnesota; 2.
Associate Prof. of Agronomy, Iowa State Univ. and
Collaborator, Crops Research Div., Agricultural Research
Service, USDA.
6927. Weber, C.R.; Fehr, W.R. 1970. Registration of Provar
soybeans. Crop Science 10(6):728. Nov/Dec. [2 ref]
• Summary: Registration No. 78, for Provar. Developed at
Iowa, it was increased and released in the summer of 1969
in Illinois, Iowa, Minnesota, and South Dakota. The Iowa
Agricultural Experiment Station will be responsible for
maintenance of breeder seed. Provar was evaluated in the
Uniform Regional Tests beginning in 1963 by the Crops
Research Division, and cooperating agricultural experiment
stations in California, Illinois, Indiana, Iowa, Michigan,
Minnesota, Missouri, Nebraska, New Jersey, Ohio, South
Dakota, Wisconsin, and Ontario (Canada). Other information
on Provar has been published in Iowa Farm Science 23:3-5,
1969. Address: 1. Vice President and Director of Research,
Peterson Seed, Company, Waterloo, Iowa, and Savage,
Minnesota; 2. Associate Prof. of Agronomy, Iowa State
Univ. and Collaborator, Crops Research Div., Agricultural
Research Service, USDA.
6928. White, Philip L. 1970. Soy oil: Your health and your
future. Soybean Digest. Dec. p. 12-15.
• Summary: “While preparing for this presentation I
carefully read the June 1970 USDA publication, ‘Fats and
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Oils Situation.’ Essentially, the entire issue is devoted to
soybeans reflecting their king-of-the-hill position in the meal
and oil markets. Great gains are being made in all categories
of use. As a nutritionist, I am impressed with the fact that
the annual per capita consumption of vegetable oils has risen
from around 25 pounds to 39 pounds in the last 20 years.
Soybean oil accounts for 30 of the 39 pounds!
“With the progressive increase in use of vegetable oils,
it should not be too long before the critics who maintain that
the U.S. diet is excessively high in saturated fats and too low
in polyunsaturated fats must find another scapegoat.
“There is considerable confusion in public
understanding of relationships between fats and health. The
terminology used in the description of the characteristics of
fats and oils has also added to the confusion.
“Fats are important in nutrition. They add immeasurably
to the flavor and appeal of foods. Relief from the feeling of
hunger and delayed onset of hunger is due, in part, to the
satiety value of fats.
“Fats, being our most concentrated sources of calories,
provide important fuel needed for the day’s activity. They are
the only significant storage form of utilizable energy since
humans cannot store significant amounts of carbohydrates.
“Vitamin carriers: Fats either provide important sources
of vitamins A, D, E, and K or assist in their absorption. The
principal vitamin in vegetable oil is vitamin E. Vitamin E is
now recognized as an essential nutrient with an important
role to play in the proper utilization of fatty acids, especially
the polyunsaturated variety. This vitamin acts in some way as
a biological antioxidant.
“To recap–because fats add flavor and appeal to foods,
they turn the ordinary cook into a culinary expert. It is the
fat in food, along with protein, that sticks to the ribs and
delays onset of hunger. Fats and the vitamins they carry are
essential in human nutrition.
“My invitation to speak today suggested that some
general guidelines be given on health and the full life. I think
the best advice I can give is to keep busy. Use your mind, use
your muscles, and use your time.
“Other than to suggest that meals be chosen from a wide
variety of foods, there is little more I can say about diet. It is,
of course, important that the total caloric intake for a period
of time, say 1 day, be equal to the calories used up in order to
avoid unwanted weight gain.
“Strange as it may seem, adults are not supposed to
gain weight–unless they are female and pregnant. When too
much fat is stored in our bodies, there are two choices open
to us–to try to pass off the bulges as increased muscle or to
suddenly grow several inches taller thereby stretching out the
bulging fat.
“In adult life, as in childhood, nutrition and exercise
should be discussed concurrently. In many ways they are
inseparable. Who was it that said: ‘Americans are the most
overfed and underexercised people in the world.’? The

human body is a machine that must be exercised in order to
avoid unwanted degradation of muscles and bones.
“Reducing calories by dieting in an attempt to offset the
effects of a sedentary life is not the answer. There is no diet
known that will take the place of physical activity.
“Some of our major health problems such as obesity and
coronary heart disease are still perplexing to the extent that
the average person tends to simplify matters by concentrating
on only one feature of the problem. By concentrating
on one feature of weight reduction, say diet, one has not
acknowledged that the ratio of body fat to lean tissue is
influenced by exercise and that the integrity of muscle and
skeletal tissue is vital for good health!
“The interrelationships of weight, and exercise are
coupled with several other variables in determining
susceptibility to heart disease–smoking, stress, and genetic
factors. It is still not possible, however, to determine the
importance of only one factor. Taking all of these into
consideration is a step toward good health.
“Relation of fats to heart attacks” The question of
whether or not the ‘American diet’ is a causative agent
in the chain of events leading to atherosclerosis and
subsequent heart attacks remains unanswered, in my opinion.
The association between elevated cholesterol levels and
heart disease development is quite well established when
large groups of people are considered. Many factors may
account for the high cholesterol levels–and diet is under
consideration. The American Heart Assn. has for a number
of years been trying to educate the public to change dietary
practices by substituting vegetable oils for animal fats. Such
oversimplification deemed necessary for general education
will accomplish little. The significant changes in food
use patterns necessary to substantially lower cholesterol
levels require professional intervention–in-depth dietary
counseling. This is not possible in a general program of
education.
“When the physician finds it desirable to attempt to
lower cholesterol in a patient, he may choose diet as a means
or he may try other measures. In general, he will try to get as
much linoleic acid (vegetable oils) into the diet as feasible
while holding to a minimum to amounts of the saturated fatty
acids (animal fats) and cholesterol. He must do this while
maintaining caloric balance and adequate intake of protein. It
is not simple.
“The soybean has been very obliging in making
available an oil that ranks with safflower, corn, and
cottonseed oils as the significant sources of polyunsaturated
fatty acids. That is as far as one need go in praising soy oil or
any other oil’s role in a cholesterol-lowering diet.
“The oil is the source of polyunsaturated fats. The
effectiveness of the source, however, will be governed by
responsible use–or lack of responsible use.
“Responsible use means that the oil becomes part of a
diet that has been found experimentally to be suitable for
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use in lowering serum cholesterol levels. The suitable diet
was described by Dr. Helen Brown in the JAMA as one in
which total fat is 38% (34.7-40.5) of the calories; saturated
fat is 11% (10.6-12.6) of calories; polyunsaturated fat is 17%
(15.2-18.1) of calories; and contains 200 mg (180-232) of
cholesterol.
“To put this in terms of food, the effective diets were
those that contained less than 20 grams of animal fat, not
more than 8 ounces of lean meat per day and 4 eggs per
week, and oil with at least 48% polyunsaturates. Soybean oil
has 58% polyunsaturates and is certainly qualified for use.
“I described the diet in detail not only to illustrate its
complexity but also to highlight its austerity.
“The demand for convenience in food preparation along
with concerns about overweight, heart disease, diabetes,
hypertension, and allergies have had profound influence on
the design of today’s foods. The consumer consequently is
confused about the nutritional quality of foods. The fat in
food is a constant source of aggravation to some people.
These people do not appreciate the role fat plays in nutrition.
“Generally speaking, negative attitudes toward food
sources of fat are unwarranted. Last year, for example, the
U.S. Department of Agriculture placed the maximum fat
content of hot dogs at 30%. At the time, less than 1% of hot
dogs produced by major processors contained more than
36% fat. Most processors aimed for 34% or 35% fat. There
is not sufficient evidence of any health hazard associated
with the average of one and one-half hot dogs per person
per week to justify concern about the total fat content.
“Suggestions were made that fat is added to cut costs.
This concern is of little merit, however, since industry’s
need to satisfy consumer taste preferences dictates the raw
materials that are used.”
Also discusses: “Kids need calories! Oils are
precious.” The last paragraph reads:
“Do you suppose the time will come when soyburger,
soy dogs, soysage, soyabraten, and soyloin steak will
become the principal American entree? If so–you can bet
that the meat industry will compete by producing imitation
soyburgers made from 100% pure beef or chicken fed with
soy meal.” Address: Sc.D., Director, Council on Foods and
Nutrition, American Medical Assoc.

Research Lab., Peoria, Illinois.
6930. Eldridge, Arthur C.; et al. 1970. Sensory evaluation of
soy flours and protein isolates from hexane-alcohol extracted
flakes (Abstract). In: Abstracts of the 55th Meeting of the
American Association of Cereal Chemists. See p. 61. *
Address: Northern Regional Research Lab., Peoria, Illinois.
6931. Photograph of Clifford W. Hesseltine in Peoria,
Illinois. 1970. Undated.
• Summary: This 5 by 7 black-and white, undated
photograph of Dr. Clifford W. Hesseltine was sent to
Soyfoods Center by the Northern Regional Research Center
(Peoria, Illinois). Dr. Hesseltine is famous worldworld wide
for his many accomplishments is the field of microbiology,
especially mycology. He is chief of the fermentation
laboratory at the Northern Region Research Center. He was
the first USDA scientist to do significant research on tempeh,
miso, natto, and tofu–important Japanese soyfoods. He had
a deep personal in these foods and he helped to popularize
them in the United States.

6929. Wolf, Walter J. 1970. Soybean proteins: Their
functional, chemical, and physical properties. J. of
Agricultural and Food Chemistry 18(6):969-76. Nov/Dec.
[65 ref]
• Summary: Contents: Introduction. Forms of soybean
proteins: Flours and grits, concentrates, isolates. Prices and
production. Functional properties. Chemical and physical
properties: Amino acid composition, protein solubility,
solubility of isolates, complexity of soybean proteins,
properties of 7S and 11S globulins, effect of heat on
soybean proteins. Conclusions. Address: Northern Regional
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Mississippi Agric. Exp. Station.
6932. Strawn, H.B.; Andrews, O.N.; Brown, A.J.;
Henderson, J.B.; Maddox, C.L. 1970. Grain and soybean
marketing in Alabama. Alabama Cooperative Extension
Service, Circular No. R-23. 21 p. *
Address: Auburn Univ.

6935. Dawson, Owen L. 1970. Communist China’s
agriculture: Its development and future potential. New York,
Washington, and London: Praeger Publishers. xvii + 326
p. See p. 254-60. No index. 24 cm. Series: Praeger Special
Studies in International Economics and Development. [7 ref]
• Summary: Soybean production in China declined after
World War II, then gradually recovered–only to decrease
again during the “Great Leap Forward.”
1949–5.10 million metric tons
1952–9.5 million metric tons
1957–10.05 million metric tons
1958–10.50 million metric tons
1959–11.50 million metric tons
1960–8.58 million metric tons
1961–8.59 million metric tons
1962–8.57 million metric tons
1963–8.89 million metric tons
1964–9.03 million metric tons
1965–9.03 million metric tons
1966–9.03 million metric tons
1967–9.03 million metric tons
Table 2 gives China’s soybean exports from 1955-1959.
Table 3 (p. 260) gives China’s exports of soybeans and
soybean oil from 1956-1965, based on FAO estimates and
USDA estimates. Address: USA.

6937. Hesseltine, C.W.; Haynes, W.C.; Wickerham, L.J.;
Ellis, J.J. 1970. History, policy, and significance of the
ARS Culture Collection. In: Hiroshi Iizuka and Takezi
[Takeji] Hasegawa, eds. 1970. Culture Collections
of Microorganisms: Proceedings of the International
Conference on Culture Collections, Tokyo, Oct. 7-11, 1968.
Tokyo: University of Tokyo Press. xxvii + 625 p. See p. 2138. Illust. 24 cm. [41 ref]
• Summary: An excellent history of which important
collection, which goes back to 1904 when Charles Thom
(lived 1872-1956) was hired by the USDA and assigned to
investigate the microbiology of Roquefort and Camembert
cheeses in the Connecticut Experiment Station at Storrs.
During his work, he acquired several hundred strains of
mold, mostly aspergilli and penicillia. In 1913 he moved to
Washington, DC, and took his collection with him. In the
following years, Dr. Thom added new microorganisms to his
collection.
Margaret B. Church became Dr. Thom’s assistant. In
recognition of her contributions, the collection became
known as the Thom and Church Collection. “It was
the source of the molds for the American Type Culture
Collection, now located in Rockville, Maryland. In 1929,
Dr. Kenneth B. Raper became Dr. Thom’s associate.
When USDA’s Northern Regional Research Laboratory
(NRRL) began operations in 1940 in Peoria, Illinois, with a
Fermentation Division which included a Culture Collection
Section, Dr. Raper was chosen to head the Section. He
selected about two thousand of the Thom and Church
cultures to be the nucleus of the NRRL Culture Collection,
now the ARS [USDA’s Agricultural Research Service]
Culture Collection.
The collection has two other lines of descent. The
second began in about 1930 and had its roots in Dr. Thom’s
work. “The third line of descent is of relatively recent
origin. Dr. L.J. Wickerham was named to develop both yeast
and bacterial collections at the newly established Culture
Collection section in NRRL.”
Each culture collection is characterized by its history,
policy, and significance. Address: Northern Regional
Research Lab., Peoria, Illinois.

6936. Hartwig, Edgar E. 1970. Growth and reproductive
characteristics of soybeans [Glycine max (L.) Merr.] grown
under short-day conditions. Tropical Science 12(1):47-53. [4
ref]
• Summary: Discusses the growth and reproductive
characteristics of soybeans grown at Stoneville, Mississippi
(33º N), Gainesville, Florida (20º N), Mayaguez, Puerto Rico
(18º N), and Uberaba, Brazil (19º S). Nearly all commercial
U.S. soybean varieties flowered in less than 30 days when
planted at Mayaguez, Puerto Rico. Address: Delta Branch,

6938. Mustakas, G.C. 1970. Full-fat and defatted soy flours
for human nutrition. Northern Regional Research Laboratory.
31 p. Summarized in Soybean Digest, April 1970, p. 48. *
• Summary: The protein in soy flours is now the most
economical source of food-grade vegetable protein. This
paper gives a detailed review of the technological aspects
of soy flours, including both full-fat and defatted types.
“He describes processes the Laboratory has developed for
producing full-fat soy flours, including an extrusion process
for use in urban communities and a simple hand process

6933. Tollefson, B., Jr. 1970. What the U.S. government
is doing to aid the under-nourished peoples of the world.
Northwest Miller 277(7):17-27. *
• Summary: Corn-soy-milk (CSM) is a blend developed by
the American Corn Millers Association and the USDA. More
than 1 billion pounds of CSM were purchased and distributed
to developing countries during the period 1966 to 1970.
6934. USDA. 1970. Position statement on engineered foods.
Washington, DC: United States Department of Agriculture. *
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for villages of developing countries where skilled labor,
machines, and steam power are unavailable.” Address:
Northern Regional Research Lab., Peoria, Illinois.
6939. Parker, Dorothy; Carabelli, Angelina. 1970. Guide
for an agricultural library survey for developing countries.
Metuchen, New Jersey: The Scraecrow Press, Inc. ix + 182
p. No index. 23 cm.
• Summary: Contains extensive information on agricultural
libraries in India: The largest of these are IARI (Indian
Agricultural Research Inst.), New Delhi, 200,000 vols.
(The largest library of its kind in South Asia). ICAR, New
Delhi, 55,200 vols. IARS, New Delhi, 5,000 vols. IVRI,
Mukteswar, 30,000 vols. IVRI, Izatnagar, 22,000 vols.
NDRI, Karnal, 21,155 vols. Address: 1. Assoc. Director,
The Rockefeller Foundation, New York; 2. Asst. Director
for Public Services (Retired), National Agricultural Library,
Washington, DC.
6940. Ramakrishnan, C.V. 1970. Laboratory studies on the
fermentative production of microbial lipases that are useful
in converting vegetable oils to products of higher value, as
a basis for increasing the utilization of soyabean and linseed
oils: Studies on bacterial lipase and protease. Baroda, India:
University of Baroda. 68 p. Terminal report of PL-480
Project FG-In-240. Sponsored by USDA. [77 ref. Eng]
• Summary: Duration of project: 1 June 1965 to 24 March
1970. The bacterium Pseudomonas aeruginosa produces
extracellular lipase, which when purified resembles
pancreatic lipase. This lipase does not have substrate
specificity. Address: Dep. of Biochemistry, Faculty of
Science, M.S. Univ. of Baroda, Baroda-2, India.
6941. Schwarz, Richard W. 1970. John Harvey Kellogg,
M.D. Nashville, Tennessee: Southern Publishing Assoc.
256 p. Illust. Index. 22 cm. See p. 44, 120-23, 243. Also
published in 1970 by Andrews Univ. Press (Berrien Springs,
Michigan).
• Summary: This excellent biography of Dr. J.H. Kellogg
was originally written as a 1964 PhD thesis at the University
of Michigan. Although it contains no references or footnotes,
and thus lacks the documentation and completeness of the
dissertation, it is still (March 2009) the best biography of Dr.
Kellogg. The author is a Seventh-day Adventist.
Contents: Preface. 1. The boy foreshadows the man. 2. A
convert (the early health reform and vegetarian movements
in America). 3. From teacher to doctor. 4. A man is what
he eats. 5. Changing American habits. 6. Developing the
Battle Creek Sanitarium. 7. Sanitarium ups and downs. 8. A
torrent of words. 9. Variations on a boyhood dream. 10. The
unwilling surgeon. 11. Products of an active mind. 12. All
work, but little play. 13. What manner of man. 14. Father of
forty-two children. 15. His brother’s keeper. 16. The ties of
fifty years are broken. 17. Food manufacturing and family

quarrels. 18. New outlets for promoting an old program. 19.
The last battles. 20. An epilogue.
Concerning meat substitutes [meat alternatives] (p. 12123): “During the years in which he directed the experiments
which led to the production of flaked cereals, Bromose,
and Malted Nuts, Dr. Kellogg also attempted to develop a
substitute for meat from plant sources. He traced his interest
in such a product to conversations with Dr. Charles W.
Dabney, noted agricultural chemist and former president
of the University of Tennessee. When Dabney was serving
as President Cleveland’s Assistant Secretary of Agriculture
[probably about 1893-1897], he had discussed with Kellogg
the problem of supplying adequate protein for the world’s
rapidly expanding population. The men agreed that it was
better economics to use grain for human food than to feed
it to animals and then use them for food. The problem, as
Dabney saw it, was to produce a grain product which would
have all the nutritional value and taste appeal of meat.
“In 1896 Kellogg announced that he had perfected the
ideal substitute for meat in Nuttose, a nut product which
he could prepare to taste much like beef or chicken... The
doctor’s interest in new vegetarian meatlike protein foods
continued active until shortly before his death. Among
some of the more popular creations later developed in his
laboratories were Protose, Battle Creek Steaks, and Battle
Creek Skallops. Various combinations of nuts and wheat
gluten composed the principal ingredients in the imitation
meats...
“Kellogg’s last major food discovery was an artificial
milk made principally from soybeans. He was particularly
enthusiastic over soy milk because it proved an excellent
host for the acidophilus bacteria which the doctor believed
needed to be implanted in the intestinal tract in order for it to
function perfectly. Shortly after Kellogg had developed soy
acidophilus milk, he chanced to read that Marie, smallest of
the Dionne quintuplets, was suffering from bowel trouble.
Immediately wiring the quints’ physician, Dr. A.R. Dafoe, he
announced he was sending him a supply of soy acidophilus
milk, which he was certain would cure Marie’s problem.
About ten days later he received a letter from Dafoe which
indicated that the soy acidophilus milk had indeed corrected
the situation and asked that a continuous supply be sent to
Callander, Ontario [Canada], for the five little girls.”
In summarizing Dr. Kellogg’s major accomplishments,
the author notes (p. 243): “His introduction of peanut butter
added another widely accepted item to the American diet,
and it probably did more to provide a market for peanuts
than did the efforts of any other person, with the possible
exception of George Washington Carver. John Harvey’s
development of meatlike products from nuts and legumes
combined with wheat gluten has not only helped to enrich
the dietary of thousands of persons who for ethical, health,
or religious reasons choose to be vegetarians, but such highprotein foods also hold possibilities for supplementing the
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diet in countries where the supply of meat is insufficient to
provide enough protein for a rapidly expanding population.”
Concerning Granola: In the early 1860s, Dr. James
Caleb Jackson of Dansville, New York, developed Granula,
America’s first successful cold breakfast cereal, made
solely from wheat. For 40 years, Dr. Jackson operated “Our
Home on the Hillside,” probably the most successful of the
“water-cure” institutions that blossomed in the 1850s. “In
an atmosphere approaching that of a European spa, Jackson
provided hydropathic treatments and a special diet for as
many as a thousand patients a year.” In about the 1870s, at
the Battle Creek Sanitarium, John Harvey Kellogg developed
a similar product, which he named Granola. It differed from
Jackson’s Granula in that it consisted of several grains, and
longer baking dextrinized the starch more thoroughly. “At
first he apparently had no thought of selling it. He intended
it solely for sanitarium patients. Gradually, however, as
former patients and others interested in dietetic improvement
sent to the sanitarium for Granola, a small commercial
business developed, and Battle Creek thus took its first
step toward becoming the ‘Breakfast Food Capital of the
World.’... Shortly after the production of Granola for patients
at the sanitarium began in 1877, Dr. Kellogg organized the
Sanitarium Food Company as a subsidiary of the Battle
Creek Sanitarium. Operated as an adjunct to the sanitarium
bakery, for more than a decade it marketed a variety of
oatmeal, graham, and fruit crackers and whole-grain cooked
cereals–all originally devised to provide variety in the
menu of sanitarium patients.” All products were made from
whole grains without artificial additives, and all underwent
prolonged high-temperature baking designed to dextrinize
their starch. “By 1889 the Sanitarium Foods had become
popular enough to warrant the establishment of a separate
factory; Granola alone sold at the rate of two tons a week.”
But when Dr. Kellogg wanted to expand the business, other
sanitarium doctors refused to vote the funds. So Dr. Kellogg
launched the private Sanitas Food Company, relying heavily
on his younger brother, Will Keith, who had served as his
personal accountant and business manager since 1880. John
Harvey’s new flaked cereals and vegetable meats became
the property of the Sanitas Company. In mid-1906 Dr.
Kellogg decided to change Sanitas’ corporate name to the
Kellogg Food Company. Then: “In the spring of 1921, to
avoid further difficulties with Will Kellogg’s manufacturing
business [Battle Creek Toasted Corn Flake Company], Dr.
Kellogg changed his concern’s name to the Battle Creek
Food Company.”
Concerning flaked breakfast cereals: The first ones were
developed from wheat jointly by Dr. J.H. Kellogg and his
brother Will, in about 1894. Dr. Kellogg named their first
successful wheat flakes product Granose Flakes, and on 31
May 1894 he applied for a U.S. patent on “Flaked cereal and
process for preparing same.” But in 1903 courts declared the
doctor’s patent invalid. Will Kellogg developed the product

into a great commercial success, in part by adding sugar
to the malt and corn combination from which he made the
flakes. “The sugar greatly enhanced the cereal’s taste appeal,
and, as a result, the Corn Flakes business was booming by
late 1905.” Will convinced his brother, John Harvey, to
relinquish Sanitas’ rights to Corn Flakes, and in early 1906
Will established a separate Battle Creek Toasted Corn Flake
Company with outside financing. John Harvey agreed not
to take an active part in the new company’s management.
Six months later John Harvey decided to change Sanitas’
corporate name to the Kellogg Food Company. The new
company “began operating in July 1908, with Dr. Kellogg
owning all but two of its fifteen thousand shares of stock.
Not only did the new company absorb the old Sanitas
Company, but it also leased the entire plant, machinery,
goodwill, and business of the Battle Creek Sanitarium Food
Company, thus bringing the manufacture and distribution of
all the food products with which Dr. Kellogg was associated
into one organization. By then John Harvey had decided that
it would be a good thing to put out all company products
under the trade name ‘Kellogg’s.’”
Will became very upset when Dr. Kellogg attached
the family name to his new food company and products.
Eventually a series of legal battles developed between the
two brothers over this and other products. Will Keith Kellogg
is discussed on pages 64, 118-20, 122, 144, 148, 192, 21018, 224, 237-38.
On pages 193-208 are 16 pages of excellent black-andwhite photos from the life of Dr. Kellogg, starting with a
portrait of him and his wife in 1884.
Reprinted in 2006 by Review and Herald Publishing
Association (Hagerstown, Maryland)–but with the new
subtitle: “Pioneering health reformer.” Adventist pioneer
series. On the new cover, on a snipe in the upper right corner:
“Father of the health food industry.” Address: Andrews
Univ., Berrien Springs, Michigan.
6942. Ward, George E. 1970. Some contributions of the
U.S. Department of Agriculture to the fermentation industry.
Advances in Applied Microbiology 13:363-82.
• Summary: Includes a history of the Northern Regional
Research Laboratory, and their penicillin fermentation
research during World War II.
Pages 373-74: “1. Historical background: The
contributions of the Fermentation Division of the Northern
Regional Research Laboratory to the development
of penicillin during the years of World War II are
without question among the most constructive all-time
accomplishments of the U.S. Department of Agriculture.
Also, the development of penicillin from the stage of
laboratory production of traces of a compound of only
partially understood chemical structure to industrial
production in many pharmaceutical and chemical plants of
sufficient quantities to meet the needs of armed forces and
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the civilian population, within a 3-4 year period, exemplifies
the progress that can be made when there is unqualified
cooperation between many competent scientific groups.
Penicillin, discovered by Alexander Fleming in 1929, lay
dormant and unappreciated during most of the 1930s. It was
revived as a potential medical asset by British physicians
near the beginning of the war and sufficient amounts of the
antibiotic were laboriously produced to permit testing in a
few selected patients, with very encouraging results. In July
1941 when penicillin research in England ceased because
of bombing, Dr. Norman Heatley and Dr. Howard Florey
were brought to this country [the USA] by the Rockefeller
Foundation to enlist the assistance of American research
workers. The Washington [DC] offices of the Department
of Agriculture received Drs. Heatley and Florey, evaluated
the problem and sent them to Peoria to confer with the
Fermentation Division of the Northern Regional Research
Laboratory.”
The rest of the story is told in detail. A more productive
strain of Penicillium was isolated from a moldy cantaloupe
found in the Peoria fruit market. “Demerec of the Carnegie
Institute, Cold Spring Harbor, New York, treated this
substrain with X-rays to form mutation X-1612, capable of
producing about 500 units per ml. Thereafter, a University
of Wisconsin group treated X-1612 with ultraviolet
irradiation to obtain a further mutation, designated as strain
Q-176, which could produce up to 1000 units per mil.” In
1947 the Penicillin Group received the USDA Award for
Distinguished Service for its “invaluable contribution to
medical science by making the mass production of penicillin
possible.”
Photos show: (1) Mr. H.T. Herrick. (2) Dr. Orville E.
May. (3) Dr. Robert D. Coghill. (4) Dr. Kenneth B. Raper
and Dr. Charles Thom. (5) The penicillin team / group (about
17 men and women).
Note: In 1945 the Nobel Prize in physiology or
medicine was awarded to: “Ernst B. Chain, Sir Alexander
Fleming, and Sir Howard W. Florey,” all British, for their
discovery and development of penicillin. Address: Dawe’s
Laboratories, Inc., Chicago, Illinois.
6943. Weiss, Theodore J. 1970. Food oils and their uses.
Westport, Connecticut: AVI Publishing Co., Inc. vii + 224 p.
2nd ed. 1983. [291* ref]
• Summary: Contents: Preface. 1. Chemical and physical
properties of fats and oils (p. 1). 2. Commercial oil sources
(p. 26). 3. Basic processing of fats and oils (p. 47). 4.
Chemical adjuncts (p. 68). 5. Shortening–Introduction (p.
81). 6. Bakery shortenings (p. 97). 7. Frying shortenings and
their utilization (p. 108). 8. Household shortenings (p. 126).
9. Margarine (p. 130). 10. Mayonnaise and salad dressings
(p. 145). 11. Peanut butter (p. 177). 12. Confectionery
coatings (p. 194). 13. Imitation dairy products (p. 214).
Discusses: Soybean oil and its fatty acid composition.

“It is difficult to realize that soybean oil was hardly known
in the United States prior to World War II. Since that time,
the use of soybean oil has expanded in this country until
its consumption for edible purposes amounts to 73% of
all vegetable oils consumed.” “Partially hydrogenated
soybean oil is the major component of vegetable shortenings
and ordinary margarines as currently formulated. Fully
hydrogenated soybean oil crystallizes at the beta phase which
limits its usage in this form (p. 27-28).
Hydrogenation, selectivity, and trans-isomers. Table
12 shows the composition of selectively and nonselectively
hydrogenated soybean oil. Table 13 shows the fatty acid
composition of hydrogenated soybean oil. Table 14 shows
SFI [Solid Fat Index] values for soybean oil hydrogenated to
various hardness levels and with a decrease in iodine value.
“Contrary to popular opinion, ordinary margarines contain
only a trace more of saturated fats than the oils from which
they were prepared. They are harder because they contain
higher levels of trans-acids which are, in fat, unsaturated.”
“Refractive index correlates very well with iodine value
which is a good general method for expressing hardness of
an oil. The relationship of iodine value to hardness depends
on the type of oil in question. For example, hydrogenated
cottonseed oil has a lower iodine value, perhaps by four
units, than hydrogenated soybean oil of an equivalent degree
of hardness” (p. 53-55).
Table 18 (p. 83) shows the “Hydrogenated soybean oil
blend for margarine” with various iodine values, melting
points, and SFI values.
“Liquid soybean oil develops a fishy odor on frying
which is highly objectionable Soybean oil has been used
in kitchens with exceptional ventilation to remove frying
odors... Lightly hydrogenated and winterized soybean oils
are available for frying purposes” (p. 114). Certain types
of soybean oils can be used in frying potato chips (p. 120),
or making oil-blanched French-fried potatoes (p. 123) or
pressure-fried chicken (p. 123-24).
Solid shortenings: Most lard was used for making
pie crusts and for frying. Some all-vegetable brands of
shortening use as the base oil hydrogenated soybeans oil
with an iodine value of 80-85. Some meat fat shortenings
may contain tallow and hydrogenated soybean oil as well (p.
126-27).
Hydrogenated soybean oil with an iodine value of about
60 is widely used in margarine. Some brands of regular
margarine contain 5-10% unhydrogenated liquid soybean
oil “without apparent flavor problems.” But it is normally
too unstable to be used at high levels (p. 136). Bakery
margarines are different from and more dense than bakery
shortenings. They are used in baking cookies, pound cakes,
and pastries. Lecithin is often omitted as bakery margarines
are not used for frying (p. 140).
Chapter 11 (p. 177-93) discusses peanut butter and
includes a section titled “Soybean butter” (p. 182-83, soynut
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butter). Special attention is given to the method used by
Pichel and Weiss to make “soybean butter.”
The chapter titled “Imitation dairy products” (p. 21418) notes: “There are two types of dairy-like products
containing fats other than butterfat. ‘Filled’ products are
made essentially from defatted milk, usually milk solids
nonfat (msnf) or fluid skim milk, and a vegetable oil or
fat. ‘Imitation’ dairy products contain no milk as such. In
most cases, imitation dairy products are made from sodium
caseinate, the major protein derived from milk sources.” The
sodium salt of soy protein (sodium soy proteinate) is also
used in place of isolated milk protein.
Note 1: This is the earliest English-language document
seen (Dec. 2012) that uses the term “soybean butter” to refer
to soynut butter.
Note 2. This is the earliest English-language document
seen (Sept. 2013) that uses the term “dairy-like” (or “dairy
like”) to refer to products resembling dairy products.
Address: Research Chemist, USDA, Agriculture Research
Service, Eastern Utilization Research and Development Div.,
Dairy Products Lab., Washington DC.

6945. Dimler, R.J. 1971. ED technology applied to
commercial soy beverage. Notes from the Director of the
Northern Division No. 1013. p. 1. Jan. 8.
• Summary: In Feb. 1969 Mr. J.E. Minesinger (chemist) and
D.J. Keeler (manager) of Loma Linda Foods (Mt. Vernon,
Ohio) visited the NRRC and learned about their process to
inhibit the development of rancid flavors and odors in fullfat soy flour. Loma Linda adopted their process to inactivate
lipoxygenase and now reports obtaining a highly significant
improvement in the flavor of its soy beverage products.
“After receiving a sample of our new soy beverage, Mr.
Minesinger came on Dec. 9 to discuss with Mr. Mustakas
(ED = Engineering & Development) our research in more
detail. Loma Linda is marketing ‘Soyagen,’ a spray-dried
formulated soy milk powder selling at about $1.00 a pound.
Each pound of water dilutes with water to make about 1
gallon of beverage. This new product is highly nutritious
and is also available with a carob (chocolate-like) flavoring.
Mr. Minesinger commented specifically about using our
process to inactivate lipoxygenase to improve flavor quality.”
Address: Director.

6944. USDA National Agricultural Library. comp. 1970--.
AGRICOLA: Bibliography of agriculture (Computerized
bibliographic database). USDA NAL, Beltsville, MD 20705.
[2654155 ref]
• Summary: AGRICOLA (formerly called CAIN), is an
acronym for AGRICultural OnLine Access. This computer
database is the online version of the Bibliography of
Agriculture, composed (in Jan. 1990) of over 2.654 million
bibliographic citations to literature on all aspects of
agriculture including plant and animal science, economics,
food and nutrition, forestry, entomology, engineering,
and rural sociology. The literature is primarily in English,
but over one-third of the database comprises citations
in other languages. 90% of the records are for analytics
(articles within journals, proceedings, etc.) and 10% are for
monographs. Libraries may order photocopies of articles for
$5 each, or via Interlibrary Loan.
The Current Research Information System (CRIS) is
the USDA’s computer based documentation and reporting
system for ongoing publicly supported agricultural and
forestry research in the USA. By May 1988 it was available
on CD ROM (Silver Platter’s compact disc system) at a
growing number of libraries. Note: This is the earliest soyrelated information seen (Nov. 2004) available on CD-ROM.
Contains 19,920 soy-related records as of Oct. 1985.
Only 15% of these are on utilization and nutrition. Earliest
records: 1970. This database is very inexpensive to
search. Oryx publishes it in book form as Bibliography of
Agriculture.
In July 1993 the 3 millionth record was added to
AGRICOLA. Address: NAL.

6946. Brozan, Nadine. 1971. If you’ve never seen a soybean
before... New York Times. Jan. 23. p. 18.
• Summary: Denis Barber owns about 75,000 bushels of
soybeans at any given time–yet he’s never seen a soybean.
As president of General Arbitrage, a New York commodity
trading company, he buys and sells commodity futures. The
soybeans he purchases are usually resold before the date he
is required to take delivery; if they are not, they end up in a
warehouse in Chicago.
In the financial world, the soybean is known as “the
Cinderella crop.” It contains more protein than any other
vegetable–and costs less. Yet in America, soybeans are not
widely available in food stores–except in health food stores
and Chinese markets. Although supermarkets do not stock
the bean, they do sell many products, ranging from salad
dressings to pet foods, that contain soybean oil, meal, or
flour. They also carry soy sauce and Worcestershire sauce.
Babies allergic to cow’s milk will probably be given soy
milk. Observers of orthodox [kosher] Jewish dietary laws,
which do not permit the consumption of meat and dairy
products at the same meal, are now able to enjoy imitation
sour cream, ice cream, or steaks–each made from the
soybean. According to Mr. Barber, less than one half of one
percent of the crop is used for human nutrition; its main use
is as a meal for livestock.
Note: This is the earliest English-language document
seen (Oct. 2013) that contains the term “imitation sour
cream.”
Dr. Joseph J. Rackis, principal chemist for the Northern
Marketing and Nutritional Research Division of USDA’s
Agricultural Research Service in Peoria, Illinois, agrees that
most soybeans are processed into oil and meal. And even if
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more were available for sale as food, most people don’t like
their taste–according to a spokesman for General Foods.
The “future of the soybean probably rests more in what
it can become than what it is.” The food industry, scientists
and nutritionists believe that the wave of the future lies in
the simulation of foods from soybeans. Already they are
transforming soybeans into “hamburgers, canned stews,
bacon strips, hors d’oeuvre dips, chow mein, pasta, sea food,
and a wide range of frozen dinners approximating ham,
chicken and beef.” A photo shows soybeans in a plastic bag.
6947. Spilsbury, Calvin C. 1971. Mexico boosts imports
of U.S. soybeans and cottonseed to fill oil and meal gap.
Foreign Agriculture (USDA Foreign Agricultural Service).
Jan. 25.
• Summary: Mexico’s production of oilseeds in the 197172 season was as follows (given in thousands of tons):
Cottonseed 650.0-750.0; Safflowerseed [safflower seed]
400.0; and Soybeans 250.0. The total amount of oilseeds
produced in Mexico during this period was 1,655,000–
1,805,000 tons. Soybeans have provided a major new
profitable crop in Mexico since 1959. Production has
increased rapidly in recent seasons (except for 1970, when
drought reduced crops). Output for 1971 is projected at 250300,000 tonnes. Most soybeans are grown on the irrigated
land of Sonora (particularly in the Yaqui Valley) and Sinaloa,
in rotation with wheat and often with cotton, if there is
enough irrigation water. In May, after the wheat harvest,
soybeans are sown as fast as the land can be prepared, for
harvesting in September and October by modern combines.
Soybean meal (49-50% protein) is used at rates of up to
30%, but the average rate is around 15% in poultry feeds,
combined with around 5% fishmeal. Conversion ratios for
broilers have been running as low as 2.2 pounds of feed
to 1 pound of meat produced. Address: Fats and Oils Div.,
Foreign Agricultural Service.
6948. Robinson, W.B.; Bourne, M.S.; Steinkraus, K.H. 1971.
Development of soy-based foods of high nutritive value
for use in the Philippines. National Technical Information
Service. U.S. Department of Commerce. PB-213-758. iv
+ 100 p. Jan. 31. 28 cm. (Washington, DC). Agency for
International Development, Contract AID/csd-1815. [29 ref]
• Summary: Contents: Introduction. Results in the
Philippines: Personnel, the Food Science pilot plant,
laboratory studies on soy milk, pilot plant studies on soy
milk production, acceptability of soy milks produced in the
pilot plant, effect of alkali soaks and alkali addition on flavor
acceptability of soy milks, variety trial, tests on soy milk
by commercial firms, storage stability of soy milk, other
soybean products, quick-cooking mungo beans, coconut
milk beverages, coconut protein studies, concentrated
coconut water, the future of soymilk research at Los Baños,
extension activities. Engineering studies: Grinding, liquid-

solids separation, spray drying, concentration of soy milk.
Nutritional studies: Complementary and/or supplementary
effect of various food proteins, effect of soaking soybeans
in NaOH [sodium hydroxide] solutions on flavor and
nutritional value, flavor and nutritional attributes of
roasted soybeans, utilization of the residue from soy milk
manufacture, nutritional value of several soybean varieties.
Chemical and physical investigations: Identification of
a volatile component in soybeans that contributes to the
raw bean flavor, effect of processing methods on offflavors of soybean milk. Volatile flavor components of
coconut meat, effect of physical and chemical processing
factors on the redispersibility of dried soy milk proteins,
evaluation of monosaccharides, disaccharides, and corn
syrups as dispersants for heat-processed dried soy milk
proteins, removal of oligosaccharides from soy milk by an
enzyme from Aspergillus Saitoi, an enzymatic process for
a nutritional beverage based on soybean protein and lemon
juice. Address: Dep. of Food Science and Technology, New
York State Agric. Exp. Station, Geneva, New York.
6949. Anderson, R.A.; Pfeifer, V.F.; Bookwalter, G.N.;
Griffin, E.L., Jr. 1971. Instant CSM food blends for
worldwide feeding. Cereal Science Today 16(1):5-8, 11. Jan.
[4 ref]
• Summary: The original CSM specification called for a
minimum fat content of 2%, but this has been raised to 6%.
The current CSM formula is: Gelatinized corn meal
63.8%. Defatted soy flour (toasted) 24.2%. Nonfat dry milk
solids 5.0%. Minerals and vitamins 2.0%. Soy oil 5.0%.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
6950. Pitcher, S. 1971. Soybean production in Brazil. USDA
Foreign Agricultural Service. FAS M-225. 13 p. Jan.
• Summary: The section titled “Marketing of soybean
products” states: “Many firms refine and package edible oils,
either processing their own crude oil or buying it from other
mills. Nonetheless, about five firms dominate the production
of canned soybean oil for the retail market. These same firms
manufacture margarine and account for most of Brazil’s
margarine output. The wholesale prices of edible oils,
including soybean, are price controlled by a Federal agency
(CIP).
“Domestic consumption of soybean cake and meal in
mixed feeds is increasing, but exports continue to take the
majority of the output. Brazil’s commercial feed industry is
centered in Sao Paulo and dominated by five or six firms,
at least two of which crush soybeans. The industry’s feed
output is estimated at 120,000 metric tons monthly. Poultry
feed accounts for about 70 percent of the commercially
manufactured feeds in Brazil; dairy feed, 15 to 20 percent;
and hog feed, about 5 percent. Soybean meal is the major
protein meal used in formulated feeds, whereas corn is the
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major feed ingredient. Generally most of the peanut meal
produced in Brazil is exported. Cottonseed meal and cake are
fed to dairy cattle to supplement grass and silage. Practically
all of Brazil’s beef cattle are grass fed and fattened. Very
little supplemental feeding is done, even during the dry
season when pastures in many areas are inadequate.
“In late 1969, a factory was opened [by SAMRIG] near
Porto Alegre in Rio Grande do Sul for isolating soy protein.
The capacity of this plant is 1,000 metric tons [2.2 million
pounds] of product per year. Soybean flours of various kinds
are produced by a number of Brazilian companies, the largest
of which has a yearly output of 2,000 to 3,000 tons.”
6951. Richter, Jay. 1971. USDA seeks 20% more soybeans in
1971. Soybean Digest. Jan. p. 36-37.
• Summary: But soybean processors want about 10 million
more acres than last season, and the National Soybean
Processors Association is stepping up a vigorous campaign
to make this happen. A photo shows Jay Richter. Address:
Washington, DC, Correspondent for Soybean Digest.
6952. Conversation with Farmer City Grain (Interview).
1971. Conducted by Dr. Walter Wolf of NRRL, Peoria,
Illinois 61604, Feb. 22. 1 p. handwritten transcript.
• Summary: Mr. Louis West was out of town for 2-3 weeks.
The person Dr. Wolf talked to said that Hawkeye and
Kanrich are the major varieties used. M-I sold by Mico is
Kanrich. Hawkeye acreage is decreasing and Beeson usage is
increasing to supply soybeans to take the place of Hawkeye
variety.
Magma, Prize and Kanrich are being used for miso [in
Japan] while Hawkeye and Beeson are converted into tofu.
6953. Gunderson, Gordon W. 1971. The National School
Lunch Program: Background and development. FNS Notice
No. 218. Feb. 22. [65* ref]
• Summary: Contents: Early European experience (with
school food services): Count Rumford (1790 in Munich
by American-born Benjamin Thompson / Count Rumford,
later in London 60,000 people were fed daily from
Count Rumford’s soup kitchen), Germany (1875 by The
Philanthropic School Society in Hamburg, 1880 in Dresden,
1890 in Leipzig, government report of 1896, expansion),
France (1865 in Guernsey [Channel Island] by Victor Hugo,
1891 by the Society for People’s Kitchens in the Public
Schools in Angers, 1849, 1862, and 1867 law in Paris, 1877
Paris school canteens, in 1908-09 there were 853 canteens
in the schools of Paris supplying meals to 588 schools with
38,531 children–68% were served free and 32% were paid
for by participating children; outside of Paris, 2,867 canteens
served free lunches to 147,949 children), England (In Dec.
1905 the passage of the Education {Provision of Meals} Act
was the culmination of the efforts of 365 private charitable
organizations to provide meals at school for needy children),

Holland (1900 royal decree), Switzerland (1903), Other
European cities (by the early 1900s school feeding had
spread to most of Europe).
Early programs in the United States (1904 key book
titled Poverty, by Robert Hunter published): Philadelphia,
Pennsylvania (1894, 1909, 1912, 1915), Boston,
Massachusetts (1908, 1910), Milwaukee, Wisconsin
(1904), school feeding supported (1905 second key book,
The Bitter Cry of the Children, by John Spargo published,
with Introduction by Robert Hunter; estimates after very
careful study that “not less than 2,000,000 children of
school age in the United States are the victims of poverty
which denies them the common necessities, particularly
adequate nourishment. Such children are in very many
cases incapable of successful mental effort, and much of our
national expenditure is in consequence an absolute waste”),
New York (1853 Children’s Aid Society, 1908 Dr. William
H. Maxwell, until Jan. 1920, lunches in the elementary
schools of New York had been supported by volunteer social
organizations), Cleveland (Ohio, 1909), Cincinnati (Ohio,
1909), St. Louis (Missouri, 1911), Chicago (Illinois, 1910),
Los Angeles (California, 1918, 1921), rural schools (all had
problems, since there was no room for setting up a kitchen
and dining area).
State legislation and programs (by 1937 some 15 states
had passed laws specifically authorizing local school boards
to operate lunchrooms. Most laws authorized the serving of
meals at cost, and only 4 states made special provisions for
needy children–Indiana, Vermont, Missouri, Wisconsin).
Early federal aid (started with loans in 1932 and 1933 from
the Reconstruction Finance Corporation). Commodity
donation program (Public Law 320 of 24 Aug. 1936).
W.P.A. assistance. N.Y.A. assistance. Effects of World War
II. Authorization of federal funds. National School Lunch
Act approved. Additional commodities authorized. National
School Lunch Act amended. Special food assistance to
needy schools. 1962 amendments. National School Lunch
Week established. Authorization to buy dairy products. Child
Nutrition Act of 1966. Special Milk Program extended.
Pilot Breakfast Program. Nonfood assistance funds. State
administrative funds. Centralized school food programs
authorized. 1968 amendments. Public concern. National
nutrition status. Action demanded. Action by the president.
Nutrition, behavior, and learning. Malnutrition a national
problem. School Lunch Program a remedy. Technical
developments in School Food Service. Engineered foods.
Equipment and service. Congressional action. Free and
reduced-price lunches. Public review. Uniform criteria.
Monthly reports. Section 11 revised. Planning for annual
expansion. Appropriations. Nutrition education and
research. Special developmental projects. State Matching
Requirement. National Advisory Council. School Milk
Programs.
Announces approval of textured vegetable proteins
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(especially textured soy flour, TVP) for use in the National
School Lunch Program.
Note: This is the earliest document seen (Nov. 2016)
concerning USDA’s Food and Nutrition Service (FNS).
Address: USDA Food and Nutrition Service (FNS),
Washington, DC 20250.
6954. USDA Food and Nutrition Service (FNS). 1971.
Textured vegetable protein products (B-1) to be used in
combination with meat for use in lunches and suppers served
under child feeding programs. FNS Notice No. 219. Feb. 22.
4 p. [1 ref]
• Summary: Includes various dated attachments: (1)
Textured vegetable protein products (B-1). 1971 July 22. 2 p.
Discusses ingredients, chemical composition, and biological
of the protein (PER). A table gives maximum and minimum
values for key nutrients.
(2) Information on using textured vegetable protein
in child feeding programs. 1971 Nov. 7 p. Contents:
Introduction. Background. Forms of textured vegetable
protein products (TVPP). Requirements for using TVPP in
school lunch recipes. Procedures for calculating the amount
of raw meat, TVPP and water to use. Recipes using TVPP:
Beef patties, Chili con carne with beans, Lasagna, Meat loaf,
Pizza, Meat sauce.
(3) Guidelines for the formulation of CN Pizzas (Type 1
and Type 2) for use in the Food and Nutrition Service, Child
Nutrition Programs. 1973 July. 1 + 11 p.
Note: This is the 2nd earliest document seen (Nov. 2016)
concerning USDA’s Food and Nutrition Service (FNS),
but published on the same day as the earliest. Address:
Washington, DC 20250.
6955. Bernard, R.L.; Lindahl, D.A. comps. 1971. The
Uniform Soybean Tests, northern states, 1970. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 246. Feb. 134 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1970%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel. Uniform
Test participants. Introduction. Methods. Uniform test
locations. Uniform test 00. Preliminary test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Growing conditions. Origin and development of Morsoy,
Amsoy 71, and Cutler 71 (released 15 Feb. 1971).
Note: Maturity is defined as the date when 95% of the
pods have ripened. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.

6956. Bookwalter, G.N.; Mustakas, G.C.; Kwolek, W.F.;
McGhee, J.E.; Albrecht, W.J. 1971. Full-fat soy flour
extrusion cooked: Properties and food uses. J. of Food
Science 36(1):5-9. Jan/Feb. [18 ref]
• Summary: Full-fat soy flours prepared by the extrusion
process are shown to have good nutritive value, flavor, and
stability. “The dry, dehulled soybeans are treated in a steamjacketed conveyor for 6-8 minutes to a final temperature
of 218-220ºF to inactivate lipoxygenase (Mustakas et al.,
1969).” Address: Northern Regional Research Lab., Peoria,
Illinois 61604.
6957. Food Processing (Chicago). 1971. Specialty
‘fermented foods’... highly nutritious, digestible [Tempeh].
32(1):F7-F9. Winter. Foods of Tomorrow section.
• Summary: Discusses tempeh, and the research of C.W.
Hesseltine and H.L. Wang of the Northern Regional
Research Laboratory, Peoria, Illinois. Five color photos show
tempeh at different stages.
6958. Gupta, Ram K.; Woolley, J.T. 1971. Spectral properties
of soybean leaves. Agronomy Journal 63(1):123-26. Jan/Feb.
[9 ref]
Address: Illinois Agric. Exp. Station, Urbana, IL.
6959. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1971. The Uniform Soybean Tests: Southern States, 1970.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 247. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/70soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture.
“Agricultural Research Service.
“Crops Research Division.
“Cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Strain
identification. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII.
Page 1: Compiled: “From data supplied by:
“John Schillinger, Maryland.
“B.E. Caldwell, Maryland
“E.L. Wisk, Georgetown, Delaware
“G.D. Jones, Orange, Virginia
“H.M. Camper, Warsaw, Virginia
“M.T. Carter, Petersburg, Virginia
“M.W. Alexander, Holland Virginia
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“C.A. Brim, North Carolina
“J.B. Pitner, Florence, South Carolina
“H.L. Musen, Blackville, South Carolina
“E.B. Eskew, Clemson, South Carolina
“J.J. Stanton, Jr., Hartsville, South Carolina
“H.B. Harris, Experiment, Georgia
“C.D. Fisher, Blairsville, Georgia
“W.H. Marchant, Tifton, Georgia
“J.K. Boseck, Belle Mina, Alabama
“H.F. Yates, Fairhope, Alabama
“Kuell Hinson, Gainesville, Florida
“Dan Gorbet, Marianna, Florida
“W.H. Chapman, Quincy, Florida
“R.L. Smith, Jay, Florida
“W.W. Kilby, Poplarville, Mississippi.
“J.W. McMillan, Newton, Mississippi
“D.B. Egli, Kentucky
“C.R. Tutt, Princeton, Kentucky
“R.L. Bernard, Urbana, Illinois
“D.R. Browning, Carbondale, Illinois
“V.D. Luedders, Columbia, Missouri
“Elmer Counce, Martin, Tennessee
“J.R. Overton, Jackson, Tennessee
“E.E. Hartwig, Stoneville, Mississippi
“L.A. Duclos, Portageville, Missouri
“C.E. Caviness, Arkansas
“Curtis Williams, Baton Rouge, Louisiana
“R.N. Flint, St. Joseph, Louisiana
“J.L. Rabb, Curtis, Louisiana
“J.H. Davis, Crowley, Louisiana
“G.L. Kilgore, Columbus, Kansas
“J.S. Kirby, Oklahoma
“K.B. Porter, Bushland, Texas
“D.F. Owen, Halfway, Texas
“R.D. Brigham, Lubbock, Texas
“J.P. Craigmiles, Beaumont, Texas.”
“Strain identification: The strains designated by number
carry a letter prefix [in this report]. This letter identifies
where each strain was selected
“Co–Coker’s Pedigreed Seed Co., Hartsville, South
Carolina
“D–Delta Branch Exp. Station and U.S. Regional
Soybean Laboratory
“F–Florida Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“Ga–Georgia Agricultural Experiment Station
“L–Illinois Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“La–Louisiana Agricultural Experiment Station
“Md–Maryland Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“N–North Carolina Agric. Exp. Station and U.S.
Regional Soybean Laboratory
“R–Arkansas Agricultural Experiment Station

“S–Missouri Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“UD–Delaware Agricultural Experiment Station
“V–Virginia Agricultural Experiment Station.” Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
6960. Manley, William T.; Gallimore, William W. 1971.
Emerging product inroads into agriculture: Synthetics and
substitutes. In: USDA Economic Research Service. 1971.
Proceedings of the 1971 National Agricultural Outlook
Conference. Washington, DC. See p. 6-11. Held 24 Feb.
1971 in Washington, DC.
• Summary: Contents: Introduction (Increasing concern
about the ability of the world’s population to feed and
clothe itself, the search for substitutes, discovery of new
food processing techniques). Meat and poultry substitutes.
Implications.
Vegetable proteins can be used as partial or complete
substitutes for meat in processed items (patties, chili, etc.)”
or as meat analogs which resemble meats in texture, color,
and flavor. Soy flour, grits, or concentrate are the usual
extenders, while the concentrate or isolate is either spun or
textured by some other method to be used in fabricating the
analogs” (p. 7).
“Four major types of defatted soy protein products
are now being used for human food. They are flour and
grits, concentrates, isolates, and textured items... From a
nutritional viewpoint, they are comparable to meat in amino
acids, although slightly lower in methionine and lysine. Flour
and grits are simplest in form, lowest in protein, with prices
ranging from 5½ to 11½ cents per pound. Concentrates (6570 percent protein) and isolates (90-97 percent protein) have
prices from 18 cents to 45 cents per pound... Textured items
have prices over 50 cents per pound and are the fabricated
foods that appear, bite and taste most like natural animal
products.
“A recent survey of the producers of soy proteins for
human use showed 11 firms producing soy flour and grits
with a 1970 production of 325-500 million pounds. Four
companies produced concentrates at a level of 29-30 million
pounds. Three companies produced 25 million pounds of
isolates. Eight firms produced textured products (extruded
and spun), and volumes were around 25 million pounds...
In all, 17 firms produced soy protein in one form or another.
However, in 1969 the soybeans used for human food was
[sic] less than 2 percent of total U.S. soybean production.”
Table 1, titled “Soy protein foods” shows: Type of soy
protein food, percent protein, price range, 1970 estimated
volume of production in the U.S., and current uses. The
volumes produced (in million lbs) are: Soy flour & grits:
325-500. Concentrates: 25-30. Isolates 20-25. Textured: 25.
Table 2, titled “relative costs of net utilizable protein
coming from selected sources” shows, for example: Beef
costs $0.49/lb but $3.26 per pound of net utilizable protein.
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Soybean flour, the least expensive protein source shown,
costs $0.08/lb but only $0.31 per pound of net utilizable
protein–less than one-tenth the cost of beef on an NPU
basis! Address: Marketing Economics Div., USDA, ERS,
Washington, DC.
6961. Meyer, E.W. 1971. Progress in soy protein products
for food. USDA Agricultural Research Service. ARS-72-84.
p. 62-68. Feb. In: Proceedings of the Nineteenth Cottonseed
Processing Clinic. Held 16-17 Feb. 1970 at New Orleans,
Louisiana. [14 ref]
• Summary: Contents: Introduction. Processing of soy
protein products: Soybeans, soy flour, grits and flakes
(“Although full fat soy flour has never become a significant
factor in the United States soy flour market, the product has
received renewed attention in more recent years... it is a lowcost protein- and calorie-rich food ingredient which can be
made in simple processing units located in areas of need”),
soy protein concentrates, soy protein isolates, composition of
soy protein products.
Utilization of soy protein products for food:
Introduction. Soy flours and grits, soy protein concentrates,
soy protein isolates (“Since their commercial introduction
in about 1959, the food-grade isolates have grown in
production to an estimated 18 million pounds per year. Much
of this growth has been due to the functional properties of
isolates...”). Pricing of soy protein products. Food laws and
regulations.
Figures show: (1) Diagram of soy protein ingredients
for food: soy milk (fluid and dried), full-fat flours (extrusion
cooked, village process), defatted flours and grits,
lecithinated defatted flours, concentrates, isolates. (2) Soy
protein concentrate processing from defatted soybean flakes
or flour (3 processes). (3) Soy protein isolation from defatted
soybean flakes.
Tables: (1) Proximate analysis of commercial soy
protein products. (2) Amino acid composition of soy protein
products (average values for defatted soy flour, soy protein
concentrate, isolated soy protein) Address: Central Soya Co.,
Chicago, Illinois 60639.
6962. Rackis, J.J.; Honig, D.H.; Sessa, D.J.; Cavins, J.H.
1971. Soybean whey proteins–Recovery and amino acid
analysis. J. of Food Science 36(1):10-13. Jan/Feb. [17 ref]
• Summary: The whey fraction, which is usually disposed
of, has amino acid levels which would make it suitable for
use in animal feeds. Address: USDA, Northern Regional
Research Lab., ARS, Peoria, Illinois 61604.
6963. Soybean Digest. 1971. Final estimate [of U.S. soybean
acreage, yield, and production] was up slightly: Crop report.
Feb. p. 35.
• Summary: USDA’s final crop report issued Dec. 18 was
slightly above earlier estimated of 10 million bu. and was a

new U.S. record. A large graph, titled “Soybeans for beans”
gives acreage harvested (in 1,000 acres), yield per acre,
and production (in 1,000 bushels), by states, for the years
1968, 1969, and 1970. The states (arranged geographically)
included are: New York, New Jersey, Pennsylvania, Ohio,
Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa,
Missouri, North Dakota, South Dakota, Nebraska, Kansas,
Delaware, Maryland, Virginia, North Carolina, South
Carolina, Georgia, Florida, Kentucky, Tennessee, Alabama,
Mississippi, Arkansas, Louisiana, Oklahoma, Texas, Total
USA.
The top three states in production in 1970 were Illinois
(2.12 million bu), Iowa (1.86 million), Indiana (1.04
million). Total U.S. production in 1968 was 11.03 million bu,
in 1969 was 11.26 million, and in 1970 was 11.36 million.
6964. Spilsbury, Calvin C. 1971. Markets for U.S. soybeans
and soybean products in Asia and Oceania. USDA Foreign
Agricultural Service. FAS-M 227. 27 p. Feb.
• Summary: Contents: Introduction. Hong Kong: The market
for soybeans and soybean products, marketing problems.
Indonesia: Production of oil-bearing materials, prospects.
Korea (South): Domestic oilseed production, the oilseed
crushing industry, use of soybeans for food, use of soybeans
for feed. The Philippines: Domestic soybean production,
the crushing industry, poultry and mixed feed industries.
Singapore and Malaysia: Soybean crushing, shipping, feed
production and use. Australia: Domestic soybean production,
production of other oilseeds, oilseed crushing industry,
mixed feed and poultry industries, margarine. New Zealand:
Domestic oilseed production, feed situation and imports.
Contains many photos–some showing soybeans.
Address: Fats and Oils Div.
6965. National Provisioner. 1971. USDA authorizes use
of textured vegetable protein in school lunch meat items.
164(10):113-14. March 6.
• Summary: Textured soy proteins may be used in the Type
A School Lunch.
6966. Implement & Tractor (Kansas City, Missouri). 1971.
Soybean combining: Search for a better way. 86(6):40.
March 7.
• Summary: The majestic combine “was criticized for its
shortcomings by agricultural engineers from 14 states and
Canada during the Univ. of Illinois soybean equipment
conference, Feb. 4-5.
“’The combine is a child of the grain industry and serves
that industry well. But soybeans demand more tender loving
care than the combine provides,’ said William M. Bruce,
chief of USDA’s harvesting and Farm Processing Research
branch, Beltsville, Maryland.”
Agricultural engineers can help agronomists increase
soybean yields. “’An additional 2 bushels of soybeans per
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acre due to better harvesting machinery will increase the
current average yields of soybeans by 7.5 per cent. That’s 85
million bushels, or about $250 million in terms of the 1971
crop,’” said Henry Parker, manager of Swift Edible Oil Co.,
Champaign, Illinois.
Agricultural engineers from eight major soybean
producing states reported on research programs on combines
at their land-grant universities: Illinois, Minnesota, Nebraska,
Iowa, Missouri, Louisiana, and Michigan.
Note: The soybean was first harvested by combine
in 1924, and this crop was, in fact, responsible for the
introduction of the combine into the eastern United States.
6967. American Soybean Association. 1971. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
176 p. Index. Index of advertisers. 22 cm.
• Summary: Page 65 titled “Canadian production”
contains three tables: (1) “Canadian estimated acreage,
yield, production, farm price and value, crop years 194142 through 1970-71” (preliminary). (2) “Soybean oil and
oilcake production, crop years 1943-44 through 1969-70.
Includes bushels of soybeans crushed each year, which was
20,054,212 in 1968-69. (3) “Soybean production, utilization
and value, Canada, 1936-1970” (9 columns). including
imports and exports.
A table titled “Number of soybean processing plants:
Estimated number of soybean oil mills and processing
capacity in the United States, 1951-69” (p. 86) has the
following columns: (1) Year beginning September. (2)
Number of mills. Decreased from 193 (an all-time high) in
1951 to 121 in 1959, rose slightly to a peak of 135 in 1967,
then decreased to 132 in 1969.
(3) Annual processing capacity, total (million bu):
Increased from 310 in 1951 to 770 in 1969. (4) Annual
processing capacity, utilized (million bu): Increased from
244 in 1951 to 737 in 1969. (5) Annual processing capacity,
excess (million bu; difference between total and utilized):
Increased from 66 in 1951 to a peak of 102 in 1953, then
decreased to a low of 51 in 1958, rose to a peak of 174 in
1967, then fell to a record low of 33 in 1969.
(6) Ratio of utilized to total (percent): Ranged from 68%
in 1952 to 96% in 1969.
(7) Average per mill, processing capacity (million bu):
Increased from 1.6 in 1951 to a high of 5.8 in 1969.
(8) Average per mill, capacity utilized (million bu):
Increased from 1.3 in 1951 to a high of 5.8 in 1969.
Note: The number of soybean oil mills in the USA from
1934 to 1948 is given in: Nakamura, Hiroshi; Hieronymus,
Thomas A. 1965. “Structure of the soybean processing
industry.” Illinois Agric. Exp. Station, Bulletin No. 706. 84 p.
Feb. See p. 4-5.
1934: 19 mills crushed 9 million bushels of soybeans.
1935: 49 mills crushed 25 million bushels of soybeans.
1942: 99 mills crushed had an estimated annual capacity

to crush 106 million bushels of soybeans.
1944: 137 mills crushed had an estimated annual
capacity to crush 173 million bushels of soybeans. \1945:
160 mills crushed had an estimated annual capacity to crush
189 million bushels of soybeans.
1948: 185 mills crushed had an estimated annual
capacity to crush 200 million bushels of soybeans.
1950-51: 193 mills crushed 252 million bushels of
soybeans. Address: Hudson, Iowa.
6968. Anderson, Earl V. 1971. The new priorities. Food:
Preventing hunger and malnutrition. Chemical and
Engineering News 49(10):19-22. March.
• Summary: This special report looks at new opportunities
for chemists and chemical engineers in three areas: food,
shelter, and health. Technology can help in solving the
problems of world hunger and malnutrition. FAO “estimates
that 2 billion people are hungry or undernourished, including
several million Americans.” USDA’s Aaron M. Altschul
believes that food technology, properly directed, can help
solve these problems. In addition to the Green Revolution,
there has been “the other Silent Revolution of this century,”...
the explosive growth in our knowledge of foods and
nutrition, and in the ability to engineer foods.
The emphasis has been on protein foods “because
protein deficiency is the most universal nutritional problem...
Of the 82 million tons consumed in the world, only 25 tons
[31%] come from animal sources.” Most of the animal
protein is consumed by the 1 billion people in developed
countries.
Protein deficiencies can be overcome by fortifying
grains or natural protein concentrates–as from soybeans–with
amino acids such as lysine. Or we can use new techniques
for converting “inexpensive vegetable proteins into textured
foods that look and taste much like the more expensive
animal foods. Products have been made from vegetable
protein that closely resemble beef, chicken, seafood, ham,
and bacon. They cost less than the real thing yet they are
nutritious and attractive. Such products from textured soy
already are being widely marketed in the U.S., western
Europe, and Japan. In time they may become new protein
sources in the less-developed countries.
“In fact, AID now is sponsoring studies of textured
products in less developed countries. Archer-DanielsMidland is conducting one in Thailand and General Mills in
Pakistan.”
But what should we call these new products? You
can’t call it meat because it isn’t. “You can call it soybeans
because nobody would buy it. These products have been
called animal protein food analogs... But that’s not a
marketable name either. The name that industry and the
Government seem to be settling on is textured protein
products (TPP).” The FDA has proposed a standard for TPP.
“Vitasoy, a soybean soft drink that has been sold in
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Hong Kong for 25 years, has captured 25% of the soft
drink market there.” Based on that success, “Monsanto is
marketing a soy protein beverage called Puma through a
franchiser in Guyana. It is now the second most popular soft
drink in the country (Coke is first). Coca Cola, meanwhile,
is marketing a fruit-flavored beverage, Samson, in Dutch
Guiana (Surinam).
“So far, soybeans are the major source of vegetable
proteins used in food fortification and TPP products.”
Also discusses: Cottonseed protein, proteins from
peanuts, sunflower, and safflower seeds, fish protein
concentrate (FPC), and single-cell protein from petroleum,
computer controlled food processing lines, etc.
Photos show: (1) “Liquid protein fed into this spinning
machine emerges as bands of tiny food fibers.” The
machine is tended by a man in a white hard hat. (2) A black
boy drinking Puma in Guyana. (3) “British Petroleum’s
protein-from-petroleum plant at Grangemouth, Scotland.”
It produces 4,000 tons/year of animal-grade protein by
fermentation of Candida yeasts on a petroleum substrate.
Address: Senior Editor, New York City.
6969. Martin, Roy E. 1971. Edible soy proteins: Challenge
and opportunity. Soybean Digest Blue Book Issue. p. 26-30,
32-33. March. [6 ref]
• Summary: Contents: Introduction (“A new frontier is being
forged in food technology with the development of soy
protein for human consumption”). The proteins defined (Soy
flour, flakes, and grits). Types of soy flour (Full-fat, low-fat,
defatted). Soy proteins. The concentrates. The isolates. The
spun proteins. Textured proteins. Soy milk. Soy beverages.
Blended foods (USDA CSM, WSB). Special products for
overseas (Puma, Sobee {“A U.S. full-fat soy flour product
nutritionally adequate to support infant growth, introduced
in Taiwan”}, Cerealina, Pro-Nutro, Saridele, Saci, Nutresco,
Nestle’s soy-corn flour marketed in Brazil). How large is the
market? Further reading.
Soy milk: “Soy milk has been used for centuries in
the Orient for infant feeding [sic] and other purposes... the
process has been refined and its application greatly extended
in the Far East by Dr. H.W. Miller and others. K.S. Lo
[of Vitasoy, Hong Kong] has been bottling soy milk as a
nutritious low-cost soft drink and selling many millions of
bottles yearly.” In 1959 the World Health Organization built
a $1 million soy milk plant in Indonesia [to make spray-dried
Saridele]. In the Western world soy protein [isolate] is used
in soy-based infant forumlas. “It is also used by adults with
allergies, diabetes, or who for other reasons prefer” a nondairy milk.
Tables show: (1) New Protein Food Program of the
Agency for International Development (an independent
federal agency). Five columns show: Country. U.S. company.
Date of product [launch]. Product description & contract [no
product names are given]. Raw materials. Of the 11 products

in 7 countries, eight contain soya. They are: Brazil, Krause
Milling Co., March 1967. Brazil, Monsanto, June 1967.
Brazil, Swift, April 1967 (two products). Kenya, Del Monte,
June 1968. Pakistan, General Mills, June 1968. Thailand,
ADM, Aug. 1968. India, Swift, July 1968.
(2) Protein cost per pound of various foods:
Beef (retail) $4.44.
Chicken (dressed) $1.50.
Wheat flour $0.60.
Bulgar wheat [bulgur] $0.47.
Peanut meal (defatted) $0.43.
Dry skim milk [nonfat dry milk] $0.40.
Wheat (whole) $0.30.
Cottonseed flour $0.17.
Fish meal (food) $0.14.
Soy flour (food) $0.11 (from Bean 1966).
(3) Efficiency of land use for protein production. Three
columns give the name of the crop or animal, average yield
per acre, and pounds of protein per acre.
Soya bean, 24.2 bu, 508 lb.
Other legumes, 20.7 bu, 293 lb.
Maize, 64.2 bu, 323 lb.
Wheat, 25.1 bu, 180 lb.
Milk, 2,780.0 lb, 97 lb.
Beef, 342.0 lb, 58 lb.
Note: No earlier source of this table can be found; it is
not in Bean (1966).
Photos show: (1) Sukiyaki made with textured vegetable
protein. (2) A stable whip of soy protein being ejected
from the spout of a pressurized can onto the top of a parfait
dessert. (3) Defatted soy flakes, which are the raw material
for defatted soy flour, special soy protein, soy protein
concentrate, isolated soy protein. Address: General Manager,
Vegetable Protein Products, Swift Chemical Co.
6970. Oster, Merril J. 1971. Breeders uncover male sterile
lines: Progress in hybrid soybeans. Soybean Digest. March.
p. 10-11, 27.
• Summary: Editor’s introduction: “Soybean breeding
has been given a big shot in the arm with a breakthrough
in production of two different types of male sterile lines.
A university researcher in North Carolina and a private
researcher in Milwaukee, Wisconsin, are responsible for this
major milestone in soybeans.
“The recent announcements that a male sterile line has
been developed at two widely separated locations are by far
the biggest news in soybean breeding in the past year.
“The male sterile lines announced by USDA researcher,
Dr. Charles Brim of North Carolina State University, and
by Teweles Seed Co., Milwaukee, Wisconsin, could result
in the development of high-producing crosses that might
revolutionize soybean yields as hybrids have in some other
grains.
“Yield increases of 10% to 50% have been predicted
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with hybrid soybeans.
“’But hybrid soybeans are still a long, long way away,’
said Robert Teweles of the L. Teweles Seed Co., a leader
in the development of hybrid soybeans. ‘We don’t want to
mislead anybody into thinking that hybrids are right around
the corner.’
“Dr. Brim goes further and says that even with the
most easily managed sterility system we know of, hybrid
soybean seed producers face the same problems encountered
by the producers of hybrid wheat seed. Until we can find
ways to obtain good seed production on sterile plants hybrid
soybeans will not be economically feasible.
“Nevertheless, he says, use of male sterility opens the
door to breeding approaches assumed to be closed to soybean
breeders. In a limited way, they can change the natural selfpollinator into a cross-pollinator.
“The more immediate value of the sterility system rests
in the increased control that breeders will be able to exercise
in breeding programs–programs that will allow many more
crosses to be tried and thus give researchers many more
chances to discover high-yielding varieties, according to Dr.
Brim, who first announced a recessive or genetic male sterile
soybean line had been developed at the station.
“’It is a great research tool,’ Teweles agreed. ‘Rather
than making 200 crosses a year, we can make 2,000.’
“There are some special problems with the soybean that
make it most difficult to develop a hybrid, however. Some
agronomists feel that the soybean plant is just not designed to
be a hybrid.
“While the inbreeding and crossbreeding necessary
to produce a corn hybrid are relatively simple, it’s nearly
impossible with soybeans. The male and female parts are
located on different sections of the plant in corn, but in
soybeans the small, tightly encased flower contains both
male and female parts. Moreover, the soybeans are almost
completely self-pollinated because the flower is fertilized
even before it opens.
“The genetic male sterile found by Dr. Brim has two
serious drawbacks for use in producing hybrid seed.
“1–Roguing fertile plants from the male sterile
maintainer is necessary–and this is far from practical for a
seed producer.
“2–But even more important is the scanty seed set on
male steriles. These plants in his tests averaged less than
20 seeds each even when given plenty of space. This is due
probably to the lack of efficient pollen transfer agents in
soybeans.
“As a result, the process of the genetic male sterile so
far is not very practical for the commercial seed producer.
With a cytoplasm male sterile system a major problem to be
overcome to develop hybrids commercially is development
of a maintainer line, or a plant that can be crossed with the
sterile plant to produce the sterile offspring. This offspring
would then be crossed with a male-fertile plant called the

restorer to produce economical hybrid seed that could be
sold to farmers.
“Some agronomists say that the development of a
restorer gene would be one of the biggest obstacles to hybrid
soybeans.
“But there are indications that Dr. William Davis,
soybean research director at Teweles, may be close or may
have the answer already. ‘The restorer is not hard,’ Teweles
hinted. ‘The restorer is an easy part in our opinion. Other
people will disagree. The tough part is to find the insects to
cross one plant to another.’
“There is no insect that can be depended on to naturally
pollinate the soybean plant–thus the problem of transferring
pollen from the restorer plant to the sterile plant.
“’We are trying to use hybrid bees that will pollinate
soybeans,’ Davis’ assistant, Gene Shepherd, said. ‘We will
use a hybrid honey bee to pollinate the soybean plant in our
hybrid system.’
“Dr. Brim and Teweles both said they had been working
on the male sterile line for some time but hadn’t released
information previously because, as Dr. Brim also states it,
they didn’t want to yell about something they weren’t sure
they really had yet.
“Dr. Brim said the first inkling of what they had came in
1966 and has been developed by hand pollination since then
to the point where enough seeds of a male sterile maintainer
line are available for further study.
“’I am very optimistic about the significance of our
developments and, as far as we are concerned, we are not
going to get into an argument with the university about who
is first,’ Teweles said.
“’There is no insect that naturally pollinates soybeans,
thus the problem of transferring pollen or transferring from
the maintainer and the restorer to the sterile lines. This means
it will be a costly research process to either develop a new
bee or a plant that is more attractive to existing bees.’
“What effect will hybrid soybeans have on yields? Davis
says they could be increased 40% to 50% and expects the
top 10% of soybean farmers to have yields of 80 bu/a in 10
years. Others aren’t quite so optimistic and see only about a
10% to 20% increase.
“Some expect that hybrid soybeans could provide the
next agricultural revolution just as the development of corn
hybrids in the 1930’s did. They point out that in 1950 the
average U.S. corn yield was 39.4 bu/a and in 1969 the yield
was 83.9 bu/a before dropping back last year because of the
blight.
“During the same time the soybean average yield was
only going up from 20.3 bu/a to 27.3 bu/a.
“Teweles emphasized that it will take some time to
come up with the right combiners and the right crosses to
get the best hybrids. ‘But I would think that it would, from
a farmer’s viewpoint, be a light at the end of the tunnel
toward making the kind of breakthroughs yieldwise that have
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happened to the other crops.’
“’It is my feeling that no one company or group
possesses today sufficient funds or know-how to accomplish
this task,’ Davis commented. ‘If a joint approach could
be launched by industrywide cooperation, that is, private
companies, USDA and state experiment stations, and the
American Soybean Assn., we could solve and surmount the
obstacles to hybrid soybeans in 10 years or at least know if it
is possible.’
“Other soybean developments of the past year include
the certification of several more blends, among them Morton
333, the first blend certified in Illinois. It was developed by
Roy A. Morton & Sons Inc. of Bowen, Illinois. Some of the
most interesting soybean breeding ideas for the future being
watched by soybean breeders, according to a recent survey,
include: C.R. Weber, Peterson Seed Co., Waterloo, Iowa:
‘Changing plant habit and plant structure to permit more
light penetration and probably higher plant populations.’
“Douglas Owen, High Plains Research Foundation,
Plainview, Texas: ‘The search for less photoperiodic germ
plasm that might permit wider adaptation. I think the
soybean breeders are way out front of the production people
as evidenced by the varieties on the market that have the
genetic potential of over 100 bu/a.
“A Wider Germplasm Base Needed: ‘One area I think
we need to improve is the introduction of new germ plasm
in our varieties. Most of our commercial varieties trace their
ancestry back to less than 10 original soybean introductions
or selections. With a wider germ plasm base, we might be
able to increase the genetic potential.’
“Arnold L. Matson, director of soybean breeding at the
Soybean Research Foundation Inc. at Mason City, Illinois:
‘Types which will take increased stands without lodging and
with the possibility of being able to respond to fertilizer.’
“William Davis, L. Teweles Seed Co., Clinton,
Wisconsin: ‘(a) Selection and testing under high (100200 lb/a) nitrogen conditions and selections of varieties
responding to these conditions; (b) development of
determinate varieties capable of maintaining increased plant
populations under nitrogen stress. The advent of shorter,
stocky determinate varieties capable of standing up or not
lodging at high plant populations (200,000 plants per acre)
will be a key factor in increasing soybean yields.’
“Teweles is also doing some research with an
exceptionally thin planting rate of 4 or 5 plants per foot in
30-inch rows.”
A photo shows: “Dr. Charles Brimm, North Carolina
State University-USDA plant breeder (foreground), explains
his soybean breeding programs to the executive committee
of the N.C. Soybean Producers Assn. who visited him last
fall. From left Dr. Paul Harvey, head, N.C. crop science;
L.M. Delday, W.B. Sutton, and Joe Moss, all of NCSPA; Foil
McLaughlin, N.C. Crop Improvement Assn.; E.L. Rivenbark,
F.C. Laughinghouse, Bill Griffin, president, and Stan Dilda,

all of NCSPA.”
6971. Chamberlain, Ernest R. 1971. Re: History of the Meals
for Millions Foundation and of Multi-Purpose Food. Letter
to Mr. H. Jayasena, Surfriders Hotel, 1700 Ocean Ave., Santa
Monica, California, April 23. 4 p. Typed, with signature on
letterhead. [Eng]
• Summary: “I sort of ‘promised’ you that I would write a
history of the Meals for Millions Foundation and the MPF
concept’s origin... since I am perhaps the only one left
qualified (by personal participation) to do so... [I] I have
done considerable preparatory work among the voluminous
files which Florence [Rose] rescued in 1964.” Starts with a
few definitions.
“Preliminary–personal: Prior to my contacts with
Clifford Clinton (1939) my education and experience
were unrelated to food or nutrition or biochemistry. I
did not know what a soybean looked like. I had received
academic education in liberal arts, a law degree from George
Washington Univ. (Washington, DC)–Service in the 1st
World War (Intelligence Headquarters, 1st Div., 1st Corps
and 1st Army) (Feb. 18, 1918 to Nov. 13, 1919). Prior to
discharge I was with American School Detachment, Univ.
of Paris, faculty of laws... was employed by Clifford Clinton
in his municipal campaign to recall Mayor Shaw and elect
Fletcher Bowron. [After that] I went to Washington again
and was able (through connections there) to help Clinton get
assigned to Quartermaster General as a Civilian Consultant
on military problems. In 1944 Clinton worked out a big plan
for national restaurant operation–which led me into contact
with American food operations (General Foods, General
Mills, etc.) but more and more my political direction became
redirected into helping carry forward Clinton’s restaurant
operation idea–through a Food Service Training School he
operated at Clifton’s [cafeteria] for a year or more.
“In the course of his work while in Washington [DC]
(during the depression years and prior to the development
of government relief programs) Clinton noted various
articles in the press and special publications that dealt with
the possibility of developing new foods from materials less
costly than those that prevailed in the American diet. In his
restaurants he had experimented successfully with serving
pre-prepared meals for 25¢ and then for 5¢–using largely
conventional low-cost foods, distress food from the markets–
day-old bread. He even had a 1¢ meal which was subsidized
by himself and others and by ‘meal tickets’ sold to Service
Clubs and Church members who would buy the tickets for
25¢ each and then donate them to needy people who would
use them at Clifton’s restaurant to pay for their meal.
“But this was obviously a make-shift adaptation of
conventional ‘charity.’ Clinton’s reading had led him
to repeated comments that a completely balanced and
nourishing meal could be provided at very low cost by using
abundant vegetable proteins, synthetic vitamins, minerals
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from ‘non-food’ sources. It was well known that during war
shortage in England calcium from the chalk cliffs of Dover
had replaced the calcium found in milk. Principles long
recognized in the feeding of animals were receiving attention
as a source of human nutrition.
“So after much talk and correspondence, Clinton
wrote to me (from Washington) in 1944 to see if I could
find a biochemist who could (and would) develop a food
product which would provide complete nutrition (protein,
vitamins, minerals, calories) in a compact form that would
cost no more than 5¢–and which could be added to normal
deficient diets (rice, wheat, roots, etc.) without changing their
accustomed flavor–which would be ‘acceptable’ and not be
contrary to anyone’s religious belief or social ‘taboo.’
“So I started out–saw a few commercial chemists who
were so busy and disinterested that I about gave up until I
noted a new book [1940] on Vitamins by Dr. Henry Borsook,
Professor of Biochemistry at California Inst. of Technology.
“Borsook read Clinton’s specifications and told me
they could easily be met–that they had been met in animal
feeds for many years–that such food items had been
experimentally developed in laboratories for many years
but that the obstacle was the American Food Industry–such
institutions as the Meat Institute, the Dairy interests–
organized to protect the market for producers of their special
products. He said that Science had for a quarter century been
able to provide adequate nutrition at costs far below what
people adequately paid for foods... The Dept. of Agriculture
pleaded farmers’ income first and let human nutrition become
secondary to income interests of food merchandisers and
producers.
“’If Clinton will serve this food in his restaurants I
will develop it here at Cal-Tech... He will have to provide
about $10,000–convert a laboratory into a kitchen, enable
me to hire a cook and a laboratory assistant and buy some
materials for developing the type of food he wants–but, he
warned, you will waste effort and time by trying to introduce
this kind of food through normal channels of trade in the
American wholesale and retail market.’
“I wrote the results of this interview to Clinton, in
Washington. He returned to Los Angeles with his wife
[Nelda] and restaurant associates signed the agreement with
Cal-Tech.
“The laboratory at Cal Tech became a kitchen. A
French cook (Mme. Soulange Berczeller) was employed
and Josephine Williams (Now, I believe one of the home
demonstration personnel in the U.S.D.A.) was the lab
assistant.
“After some experimentation with various vegetable
proteins (alfalfa etc.) Borsook decided that soybean meal
offered the best and most abundant vegetable protein
available at a price low enough to enable Clinton to serve his
‘5¢ meal’ without losing money.”
A few key dates:

1944 Jan. 1–Clinton writes Chamberlain outlining 12
essential characteristics for the proposed new food.
1944 May 22–Clinton signs the agreement with CalTech to develop the new food with the proviso that the
formula should be free to the world. Borsook called the
product Multi-Purpose Food. Thereafter MPF was served at
Clinton’s cafeterias in Los Angeles.
1944 Dec.–Two MPF type products had been developed.
One was a soup mix made by the Boltz Mfg. Co. (Los
Angeles). The other was made by the Gentry Company of
Los Angeles. Clinton tried both products in his restaurants–
chose the Gentry product because it was more versatile and
economical. Address: Residence: 1335 Indiana Ave., South
Pasadena, California 91030.
6972. Spilsbury, Calvin C. 1971. Growers of poultry and
hogs in eastern Europe welcome U.S. soybeans and meal.
Foreign Agriculture (USDA Foreign Agricultural Service).
April 26. p. 19-22.
• Summary: Five of the seven East European countries–
Yugoslavia, Bulgaria, Hungary, Czechoslovakia, and
Poland–have developed into a major market for high-quality
U.S. soybean meal. Their total purchases are now over
500,000 short tons, or more than five times the average for
1960-64. The two remaining countries–East Germany and
Romania–are occasionally direct buyers of U.S. meal and
frequently indirect buyers. Address: Fats and Oils Div.,
Foreign Agricultural Service.
6973. Conway, H.F. 1971. Extrusion cooking of cereals and
soybeans–part I. Food Product Development 5(2):27-29.
April.
• Summary: Discusses CSM, the corn, soya, and dry-milk
formulation made for distribution by the U.S. government.
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
6974. Fehr, W.R.; Thorne, J.C.; Hammond, E.G. 1971.
Relation of fatty acid formation and chlorophyll content in
soybean seed. Crop Science 11(2):211-13. March/April. [13
ref]
Address: 1. Assoc. Prof. of Agronomy and Collaborator,
Crops Research Div., Agricultural Research Service, USDA;
2. Research Assoc.; 3. Prof. of Food Technology. All: Iowa
State Univ., Ames, Iowa.
6975. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1971. Registration of the Protana soybean. Crop Science
11(2):312. March/April. [1 ref]
• Summary: Registration No. 86. Mukden was one of
the parents of Protana. Hybridization, selection, and
development of Protana were done at the Purdue Agric.
Exp. Station in cooperation with the USDA’s Agricultural
Research Service (ARS). Protana is a special-purpose variety
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with a high protein content and resistance to Phytophthora
rot. The protein content of Protana averages nearly 43%,
which is 3.9% higher than Amsoy and 2.3% higher than
Harosoy 63. The seeds are average size (about 2,500 per
pound) and are yellow in color with primarily imperfect
black hila. Foundation seed of Protana was produced in 1969
and released to certified soybean seed producers in 1970. The
Purdue Agricultural Experiment Station will be responsible
for maintenance of the breeder’s seed. For more information,
see Soybean Digest 29(13):7-8. 1969. Address: 1. Research
Agronomist and Research Geneticist, Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture; 2.
Plant Pathology, Purdue Univ.
6976. Soybean Digest. 1971. No-till: The fastest takeoff
since hybrid corn. April. p. 22-23.
• Summary: “A relatively new practice called ‘no-tillage’
planting of crops more than doubled in planted acreage last
year–and the peak is nowhere in sight, say U.S. Department
of Agriculture experts.
“About 7 million acres were planted in this manner last
year compared with an estimated 3 million in 1969.”
“The system has made its biggest impact among corn,
soybean, and sorghum producers in Illinois, Iowa, Nebraska,
Kentucky, and Missouri” said B.D. Blakely, chief agronomist
for the Soil Conservation Service.
“A farmer can simultaneously plant the seed and apply
fertilizer and herbicides to control weeds. Soil Conservation
Service officials say farmers have reported saving of $8 to
$14 through cutting down on the number of trips across a
field to plant and care for the crop.
“By leaving crop residues on top of the ground, moisture
losses can be reduced and the soil protected from erosion.”
A sidebar, titled “What Profit Panel members say,”
states: “Members of the ASA [American Soybean Assoc.]
Soybean Profit Panel show a keen interest in no-till and also
minimum till as well as many other new practices.” Harold
Kuehn of Du Quoin, Illinois, said “double-cropped or notilled soybeans following wheat were reported as yielding
about as much per acre as conventional-tilled soybeans last
year.”
Note: This is the earliest document seen (Dec. 1997)
with the term “no-till” in the title, referring to no-till
cultivation of soybeans.
6977. Sugimoto, H.; Van Buren, J.P. 1971. Evaluations
of monosaccharides, disaccharides and corn syrups as
dispersants for heat-processed dried soy milk proteins. J. of
Food Science 36(2):346-48. March/April. [11 ref]
• Summary: Addition of some of these substances to heattreated soy milk before drying improved redispersibility of
resultant dried products. Address: New York State Agric.
Exp. Station, Cornell Univ., Geneva, New York 14456.
Sugimoto is presently with Kikkoman, at Noda, Japan.

6978. Wolf, W.J.; Cowan, J.C. 1971. Soybeans as a food
source. CRC Critical Reviews in Food Technology 2(1):81158. April. [276 ref]
• Summary: For the contents, see the 1971 book edition
published by CRC Press. Address: Northern Regional
Research Lab., Peoria, Illinois.
6979. Agricultural Research (USDA). 1971. Agrisearch
Notes: Quick-cooked soybeans. 19(11):15-16. May.
• Summary: “A new method of cooking soybeans, called
radiofrequency dielectric heating, is a quick effective way to
improve their nutritional value.” Soybeans must be cooked
to inactive the trypsin inhibitor they contain. “A 30- to
50-percent increase in nutritional has been observed after
proper cooking.” Using the new method, soybeans are heated
for approximately 1 minute, which raises their temperature
to 280ºF. “Dielectric heating is similar to microwave heating
except that it employs electric fields of lower frequency and
higher intensity than those in modern microwave ovens.”
6980. Conway, H.F. 1971. Extrusion cooking of cereals and
soybeans–part II. Food Product Development 5(3):14-17.
May.
• Summary: Discusses CSM, the corn, soya, and dry-milk
formulation made for distribution by the U.S. government.
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
6981. Corley, J.R. 1971. U.S. soybean exports. Soybean
Digest. May. p. 16-17.
Address: Federal Extension Service.
6982. Food Engineering. 1971. Replacement products:
Challenge of the ‘70’s. 43(5):141-43. May.
• Summary: This article was summarized from a talk
presented by W.T. Manley and W.W. Gallimore of USDA’s
Marketing Economics Div. at a recent National Agricultural
Outlook Conference in Washington, DC.
Estimates of 1970 production of soy protein foods in
million lbs are: Soy flour and grits 325-500 million lb; soy
protein concentrates 25-30; isolates 20-25; textured extruded
products 25. Current uses for each are given.
“By 1980, vegetable protein extenders will probably
displace 15 to 20% of the meat in meat-type foods in both
institutional and retail markets.” The low cost of soy proteins
provides a strong incentive to use them in place of meat.
Soy flour (costing $0.08/lb) is the least expensive source of
net utilizable protein based on the portion of nitrogen intake
retained in the human body ($0.31/lb vs. $3.26 for beef and
$2.47 for chicken).
6983. Mustakas, G.C.; Albrecht, W.J.; Bookwalter, G.N.;
Sohns, V.E.; Griffin, E.L. Jr. 1971. New process for low-cost,
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high-protein beverage base. Food Technology 25(5):80-84,
86. May. [18 ref]
• Summary: Note. This is the earliest English-language
document seen (Aug. 2013) that contains the term “protein
beverage base” or the term “high-protein beverage base.”
These terms probably refer to soya milk. Address: Northern
Agricultural Research Service, Peoria, Illinois.
6984. Rogers, Howard T.; Thurlow, D.L.; Buchanan, G.A.;
et al. 1971. Soybean production–Recent research findings.
Alabama Agricultural Experiment Station, Bulletin No. 413.
75 p. May. [26 ref]
• Summary: Contains several chapters by various authors:
Introduction. Site selection and importance of water.
Varieties and dates of planting. Row spacing. Cropping
systems, cultural practices. Fertility requirements. Weeds and
their control. Diseases and their control. Insects. Literature
cited. Address: Auburn, Alabama.
6985. Slover, Hal T. 1971. Tocopherols in foods and fats.
Lipids 6(5):291-95. May. [39 ref]
• Summary: “Alpha-tocopherol, although the most widely
distributed, is in many instances not the predominant form.
In a number of important tocopherol sources, e.g., soybean
oil, much larger amounts of gamma-tocopherol are found.”
A table of tocopherols in vegetable oils (mg/100 gm) gives
the following for soybean oil (average of 14 values): alphatocopherol 10.1. Gamma-tocopherol 59.3. Delta-tocopherol
26.4. The richest source of alpha-tocopherol is wheat germ
oil 133.0, of gamma-tocopherol is corn oil 60.2, and of delta
tocopherol is neem oil 59 and walnut oil 45.0. Address:
Human Nutrition Research Div., ARS USDA, Beltsville,
Maryland 20705.
6986. Soybean Digest. 1971. East Europe given top priority
[by American Soybean Institute]. May. p. 24-25.
• Summary: Note: In June 1969 the American Soybean
Institute replaced the Soybean Council of America.
“The following is from Chet Randolph’s progress report
on current and projected programs of the American Soybean
Institute:
1. East Europe. East Europe will be given top priority as
a new area of market development by ASI.
“Oil technician Robert M. Starr, until recently with
Honeymead Products Co. at Mankato, Minnesota, was in
Yugoslavia in January to follow up on a 60,000-ton sale of
soy oil. His trip was sponsored by ASI and FAS [USDA’s
Foreign Agricultural Service].
“Dr. Starr had seven seminars in various parts of the
country and visited four plants. Attendance was excellent.
The processing people were eager for technical information
on how to handle soy oil in order to improve its quality. They
had learned that soy oil takes different handling than sun oil.
The Yugoslav firms bought 60,000 metric tons of soy oil and

will likely buy more.
“Dr. Starr’s 2 weeks in Yugoslavia had a major impact
on the industry and will result in material improvement of
their refining technique.
“However, the Yugoslavs need improved refining
equipment. Apparently we have a job getting to the top
government level to get the foreign currency allocation local
processing plants need in order to get equipment.
“We will participate in a seminar at the large fair in
Novi Sad, Yugoslavia, in May, The emphasis will be on hog
and poultry nutrition. I plan to go in advance to make sure
everything is in order for the seminar and to make contacts
with leaders in Yugoslavia as well as leaders from Hungary
and Romania who are expected to attend. We will try to
determine how we may move in a stepped-up program in
Yugoslavia in the coming year.
“2. Mexico. I was in Mexico in mid-February as a
follow-through on contacts made last year and to firm up
plans for two tours of small teams from Mexico to the U.S.,
also for two or three U.S. technicians to go to Mexico.
“The marketing division of the Iowa Department of
Agriculture has volunteered to handle many of the details of
these Mexican teams while they are in Iowa. The Iowa State
Fair is featuring Mexico this year and work is being done in
the trade area so this fits in. We’re awaiting FAS approval to
implement the activities.
“3. Cooperation with USFGC. ASI has been cooperating
in many ways with the U.S. Feed Grains Council including
frequent cooperation in Japan, the lean pork program in
Italy, the visit of the Taiwan feed team, which was jointly
sponsored, and the feed short course coming in June.
“Staff members of the two organizations both in the
U.S. and abroad have been meeting to discuss further areas
of cooperation. There is no thought of a merger anywhere
but there is no doubt such cooperation is beneficial to the
American farmer.
“4. Program in Japan. Miss Kojima of our Tokyo
office has been asked to play a vital role at the International
Association of Seed Crushers Congress in Japan in 1972.
She will accompany Mr. Y. Sakaguchi, president of the
Japan Oilseed Processors Assn. and a top coordinator in our
program, to the IOASC meeting in Copenhagen this year to
learn more about the many details of such a large Congress,
her expenses being paid by JOPA.
“Karl Sera, ASI feed specialist at Tokyo, has been
asked by the Japanese Ministry of Agriculture and the Dairy
Congress to act as an interpreter-counselor for a dairy team
coming to the U.S. from Japan.
“Karl is the most qualified man for the job since he is a
dairy science graduate of Iowa State University, he managed
a dairy herd high in the Japanese mountains for several years,
and was herdsman on an Illinois dairy farm for 2 years.
“It is a rare opportunity for Karl to establish a working
relationship with the top government-industry dairy leaders
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of Japan. They are paying all their own expenses and Karl’s
expenses as well.
“A new magazine has been added to the pr [public
relations] campaign in Japan. It is aimed at women with
children 3 to 6 years old and will reach about 800,000
homes.
“ASA black-and-white ads will feature the nutritive
value of soy salad oil, margarine, shortening, and other soy
foods. When opportunity arises, other U.S. cooperators will
feature meat, milk, and fruit items. Vegetable oil margarine
and cooking oil are being spotlighted in the May issue.
“Contracts have been signed with the Japan Oilseed
Processors Assn. and the Hakuhodo Advertising Agency for
mass media and pr in Japan for another year. This is by far
the largest single program in Japan or any country.
“5. Germany. Dr. Karl N. Fangauf, our German country
director, wrote a bulletin on soybean meal versus fish meal,
which has been well received in Germany. The German Oil
Millers Assn. asked permission to reprint 5,000 more copies
of the bulletin for wide distribution.
“Following a livestock feeding seminar in Vienna,
Austria, 4,000 copies of a talk on soybean meal versus fish
meal are being distributed by the Austrian Extension Service
in that country.
“ASI and the Austrian Ministry of Agriculture have
jointly sponsored this seminar for some time.”
Small portrait photos show: (1) Karl Sera, looking
serious. (2) Miss Y. Kojima, looking happy.
6987. Watts, Fred, Jr. 1971. Soybeans in Europe. Soybean
Digest. May. p. 26.
• Summary: “What a wonderful growth story there has been
in the past decade for the soybean and its products in this
vast European market. A few representative figures actually
tell the story perhaps better than prose:
“That is only the whole soybeans! Product figures
likewise show a remarkable growth pattern.
“At the moment, the U.S. soybean producer seems
master of all he surveys. After one or two depressing years,
when competing oils threatened to vault into the ascendency,
he now is in the midst of a year when supply may be hardput to keep up with demand. Continuing good demand at
good prices would seem to be almost a certainty for the nearterm.
“People in Europe, as in the Orient, are learning that
the soybean is a source unmatched by any other oilseed or
crop for high-protein feeds and food and a most palatable
oil for margarine and salad dressings. They did not learn
this overnight, and they are even not yet fully aware of the
versatility of this fabulous U.S. crop.
“The possibilities of further gains for soy products are
virtually endless. Many European countries have a long
way to go in terms of quantity and quality of the meat they
consume. They are learning–but we need to help speed the

learning process–about the virtues of the high-protein meal
from the U.S. soybean. In Germany, for example, they are
learning that much animal or marine protein can be replaced
by soybean meal.
“France, in 1969, used only minor quantities of soy oil.
Usage gained some ground in 1970 but peanut oil remains
the leader. We know, but need to help convince the French
housewife and chef, that no cooking oil or margarine can
excel products made from the oil from the U.S. soybean.
“Italians need and could easily assimilate hundreds
of thousands of additional tons of soybean meal properly
rationed into feeds for leaner and better hogs, and better-fed
steers.
“Yes–Europe is a great market. In 1969-70 the U.S.
shipped to European countries 260,566 bushels of soybeans,
an increase of 54% over 1968-69. This is a record volume
by far. But new records can and will be set in the years just
ahead.
“It is not possible to review the European situation
without a brief resume of some views you hear from soybean
buyers and users. One general concern is, ‘Can you, the U.S.
producer, supply our needs from production at the level of 46
million acres?’
“Another: ‘We can crush or process other oilseeds,
but we are geared for soybeans. Don’t make us change.’
In the same vein: `Don’t forget that markets lost because
of abnormally high prices and short supply are not easy to
regain.’
“We should heed these views, particularly in the light
of the recently released USDA forecast of a 4% increase in
world production of fats and oils in 1971.
“Yes, Europe is a great market for U.S. soybeans. It can
be greater if producer, handler, and processor work together
to help develop markets. Not only is there tremendous
potential in our traditional Western European areas, there
is also a great and virtually untapped market in countries in
Eastern Europe.
“The name of the game in Europe is: ‘Promote, Compete
and SELL.’”
A portrait photo shows Fred Watts. Address: American
Soybean Inst. European Director, Rotterdam.
6988. Zilio, Jose. 1971. Visit with Dr. Wolf at NRRL
(Interview). Conducted by Dr. Walter Wolf of NRRL, Peoria,
Illinois 61604, June 1. 1 p. transcript.
• Summary: On June 1, Mr. Jose Zilio, engineer associated
with Samrig, a subsidiary of Bunge Corporation, Porto
Alegre, Brazil, stopped at NU [Northern Utilization] to
discuss soy processing.
Samrig is the largest soy processor in Brazil and is
located in the southern state of Rio Grande do Sul, where
soybean production is concentrated. Plant production will
shortly be at 1,400 tons of soybeans per day with most of
this production going into animal feed for export and oil
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for domestic production. They recently built a soy isolate
plant producing 60-80 tons of isolate per month and will
market their product as a fat stabilizer in frankfurters.
In the future, they hope to market the isolate for baby
foods and ice cream products. Mr. Zilio was interested in
the NU flash desolventizer for producing a high quality,
undenatured product as a raw material for the isolate process.
Yields of the isolate are affected by denaturation during
desolventizing. Also they would like to improve low yields
caused by loss of curd during the centrifugation and washing
operations.
Jose Zilio’s business card is attached.
Note: In about 1967 Samrig made an agreement with
Gunther Products in Galesburg, Illinois, to assist them in
constructing a protein isolation plant. Gunther’s know-how
cost them $26,000. The new plant was built for $800,000,
of which $200,000 was spent on a spray drier and $100,000
on centrifuges. The annual capacity of the plant is 2 million
pounds. Address: S.A. Moinhos Rio Grandenses (SAMRIG),
Rua de Coneicao, 195, Porto Alegre, RGS, Brazil.
6989. Foreign Agriculture (USDA Foreign Agricultural
Service). 1971. Japanese imports of U.S. soybeans peak at
2.9 million tons in 1970. June 7. p. 5.
• Summary: Contents: Introduction. Soybean imports.
Rapeseed imports. Peanut imports. Soybean production.
Rapeseed production. Peanut production.
Soybean production in Japan has dropped steadily for
several years, from 135,700 metric tons in 1969 to 126,000
tons in 1970 (down 7%).
“The [Japanese] Government–in order to encourage
diversion of riceland to other crops and to promote
the production of oilseeds–has proposed payment of
approximately $393 per acre if soybeans, rapeseed, or other
annual crops are planted on paddy fields in 1971. Certain
farmers who plant soybeans cooperatively will receive
approximately $450 per acre.”
A photo shows 4 Americans watching a Japanese worker
preparing to press moromi in a hydraulic press to make soy
sauce.
6990. Fujimaki, Masao; Kato, H.; Arai, S.; Yamashita, M.
Assignors to the USA as represented by the Secretary of
Agriculture. 1971. Enzymatic improvement of soybean
flavor and stability. U.S. Patent 3,585,047. June 15. 3 p.
Application filed 30 Oct. 1968. [1 ref]
• Summary: The bitter and beany (astringent) flavors
of soybean curd [tofu] or defatted soybean flour can be
greatly reduced by applying a proteolytic enzyme. For
example, suspend 10 gm of soybean curd in 1,000 ml of
dilute hydrochloric acid (HCl) (pH2.8) and allow it to be
digested at 50ºC with 0.1 gm of commercially obtained
aspergillopeptidase-A (Molsin, made by Seishin Seiyaku
Co. of Japan), produced by Aspergillus saitoi. After 2 hours,

stop the digestion by neutralization with sodium hydroxide
(NaOH), obtain a precipitate by filtration or centrifugation,
and treat it with 10 times its weight of 50% ethanol to
remove the liberated beany and astringent flavors. Remove
the wash liquid by filtration and lyophilize the treated curd.
Address: Tokyo, Japan.
6991. Foreign Agriculture (USDA Foreign Agricultural
Service). 1971. Danes lead Scandinavia in imports of
soybeans. June 21. p. 12.
• Summary: Norway is the second largest soybean importer
in Scandinavia, second only to Denmark, where U.S.
soybean sales reached an all-time high last year. Denmark
imported 534,769 tonnes worth $57.2 million. Norway
imported 183,000 tonnes. In Sweden, a much larger oilseed
production than in the other Scandinavian countries–166,000
tons in 1970 and 180,000 forecast for 1971–has kept this
country’s oilseed imports at relatively low levels.
6992. Parker, John A. 1971. South Asia–an expanding market
for U.S. soybean oil. Foreign Agriculture (USDA Foreign
Agricultural Service). June 28. p. 8-9.
• Summary: India, Pakistan, Ceylon, Afghanistan, and
Nepal are turning increasingly to the U.S. to meet their
vegetable oil needs. Currently, they are importing over
$100 million worth of such oils a year, compared with $37
million 5 years earlier. Of the total import, 80% is U.S.
soybean oil. This growing dependence is an upward spiral in
demand for oils, couple with more-or-less static production
of several local oilseeds. This has led to a sky-rocketing
of prices for indigenous oils, particularly in India. Also
serving to buoy soybean oil sales is the increased consumer
acceptance of it as an ingredient in vanaspati–the major
hydrogenated vegetable oil used in India. West Pakistan
also has been experimenting with soybeans in some areas
between Lahore and Rawalpindi. But the big push has been
in India, especially in the northern part of the Gangetic Plain.
Currently, some 75,000 acres are in soybeans in the States
of Uttar Pradesh, Madhya Pradesh, and Punjab, and 1970
production was about 35,000 tons. Most of the outturn is
being purchased by the Indian pharmaceutical industry.
6993. Cooper, Richard L. 1971. Influence of early lodging on
yield of soybean (Glycine max L. Merr.). Agronomy Journal
63(3):449-50. May/June. [13 ref]
Address: Research Agronomist, Crops Research Div.,
Agricultural Research Service, USDA and the Associate
Prof., Dep. of Agronomy, Univ. of Illinois, Urbana, Illinois
61801.
6994. Edwards, Calton J., Jr.; Hartwig, Edgar E. 1971. Effect
of seed size upon rate of germination in soybeans. Agronomy
Journal 63(3):429-30. June. [3 ref]
• Summary: The seed was divided into three groups by

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2484
weight per 100 seeds: 9.5 gm, 13.6 gm, and 22.6 gm.
When grown in Sharkey clay soil: “The small and medium
seed size gave more rapid emergence and greater root
development than the large seed for each soil moisture
level where germination occurred.” Address: USDA ARS,
Stoneville, Mississippi.
6995. Gray, J.R.; Stucky, H.R. eds. 1971. New Mexico
agriculture–1970. New Mexico State University Agricultural
Experiment Station, Research Report No. 195. 44 p. June.
• Summary: The section that mentions soy beans is titled
“Planted cropland acreage in New Mexico in 1969 and
1970,” by Robert R. Lansford (Assoc. Prof.) and Earl F.
Sorensen (Water Resource Engineer, State Engineer’s Office)
(p. 6-12).
Table 6, titled “Use of irrigated cropland in New
Mexico, 1969” (p. 9) shows that the following irrigated
acreage of soy beans was planted in various counties (in
descending order of area): Curry Co. 4,000. Lea Co. 300.
Union Co. 130. Hidalgo Co. 110. Roosevelt Co. 60. De Baca
Co. 20. Total of six counties: 4,620 acres. Note: Curry Co. is
in east-central New Mexico, bordering on Texas. The main
towns are Clovis and Cannon Air Force Base.
Table 8, titled “Use of irrigated cropland in New
Mexico, 1970” (p. 11) shows that the following irrigated
acreage of soy beans was planted in various counties:
Roosevelt Co. 60. Chaves Co. 40. Total of two counties:
100 acres. Note that total soy bean acreage in New Mexico
decreased dramatically from 1969 to 1970.
On p. 33 is a short chapter titled “Peanuts” which states
that four counties in New Mexico produce over 90% of the
Valencia peanuts grown in the USA. Address: Las Cruces,
New Mexico.
6996. Honig, David H.; Rackis, J.J.; Sessa, D.J. 1971.
Isolation of ethyl -D-galactopyranoside and pinitol from
hexane-ethanol extracted soybean flakes. J. of Agricultural
and Food Chemistry 19(3):543-46. May/June. [13 ref]
• Summary: The authors isolated ethyl--Dgalactopyranoside and L-tryptophan as bitter components
in soy flakes produced by hexane-ethanol extraction.
Galactoside appeared to be an artifact formed during
extraction. Address: Northern Regional Research Lab.,
USDA, Peoria, Illinois 61604.
6997. Martin, Gene; Jackson, H.; Morrison, W.R. 1971.
Evaluation of the Arkansas soybean industry. Arkansas
Agricultural Experiment Station, Bulletin No. 763. 27 p.
June. [19 ref]
• Summary: “As an agribusiness, the soybean industry is
one of the leading sources of revenue in the state, with the
end-products having a total value of over $240 million. The
industry employs many people. Some 19,140 farms were
engaged in producing soybeans in 1964.”

“About 69% of Arkansas soybeans left the state in 1962
and 1964.” Address: Dep. of Agricultural Economics and
Rural Sociology, Agric. Exp. Station, Div. of Agriculture,
Univ. of Arkansas, Fayetteville.
6998. Schenck, N.C.; Hinson, K. 1971. Endotrophic
vesicular-arbuscular mycorrhizae on soybean in Florida.
Mycologia 63(3):672-75. May/June. [9 ref]
• Summary: In a 1969 survey of Florida soybean fields,
the authors found endomycorrhizal fungi on all soybeans
sampled. A species with white spores, then designated as E.
calospora Nicol. and Gerd. predominated. Address: Dep. of
Plant Pathology and USDA, Gainesville, Florida 32601.
6999. Sessa, D.J.; Abbey, K.J.; Rackis, J.J. 1971. Tryptophan
in soybean meal and soybean whey proteins. Cereal
Chemistry 48(3):321-27. May/June. [14 ref]
• Summary: “Pronase hydrolysates of soybean meal,
whole-whey protein, and heat-coagulated and supernatant
proteins prepared from whey heated at 75ºC. for 30 min.
were analyzed for tryptophan by two different colorimetric
methods.”
Note: Pronase is a proteolytic enzyme.
“Calculations based on values of amino acid analysis of
these soybean samples and the mean of the tryptophan values
obtained by the two colorimetric methods show that soybean
meal, whole-whey, heat-coagulated proteins, and supernatant
protein contain 120, 113, 153, and 90% of the tryptophan
content of the hen’s egg essential amino acid pattern (mg. per
g. total essential amino acids {EAA}).” Address: Northern
Regional Research Lab., Peoria, Illinois 61604.
7000. Soybean Digest. 1971. Highest USDA award to
Hartwig. June. p. 15.
• Summary: “Dr. Edgar E. Hartwig, Agricultural Research
Service agronomist at Stoneville, Mississippi, has received
the distinguished service award, the highest award of the
U.S. Department of Agriculture. The citation: ‘For creative
research in soybean breeding and varietal development,
and for inspiring leadership of soybean production that has
been a significant factor in the growth of the U.S. soybean
industry.’
“Dr. Hartwig has been an innovator and pioneer in the
expansion of soybeans in the U.S., Mexico, South America,
and elsewhere. He has furnished personal leadership with
the 13 experiment stations in the southern U.S. over the past
27 years. Since Dr. Hartwig began his soybean breeding
program in 1943, soybean production has increased 29
times. He assumed the role of coordinator of the testing and
evaluation program in the South in 1948. The variety Lee
developed by Dr. Hartwig at one time occupied 70%-80% of
the planted acreage in the southern states, and still occupies
millions of acres.
“Dr. Hartwig’s leadership has been especially valuable

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2485
in Mexico, Brazil, Colombia, and India. The varieties
Batsoto 66 and Cajene were released from the Mexican
program after development from populations provided
to Mexican scientists by Dr. Hartwig. He was elected an
honorary life member of the American Soybean Assn. in
1960.” A photo shows Dr. Hartwig.
7001. Danyluk, A. Paul. 1971. Italy: $70-million market
for U.S. soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). July 5. p. 10-11.
• Summary: Helping to sustain this growth has been the
rapid expansion in Italy’s livestock and meat industry and
in its consumption of oilseed cake and meal. Currently that
industry is consuming an estimated 1.1 million tons of cake
and meal annually. Soybean cake and meal account for
about 65% of this consumption. Italian imports of soybeans
are concentrated in the hands of a few firms, which have a
virtual monopoly on the Italian market. About 75% of the
production is in the hands of 10 major plants. Address: Asst.
U.S. Agricultural Attaché, Rome.
7002. Wolf, Walter J. 1971. Re: Soy protein concentrate
plant. Letter to Wayne Henry, Far-Mar-Co, Inc., 960 North
Halstead, Hutchinson, Kansas 67501, July 6. 1 p. Typed,
without signature (carbon copy).
• Summary: Dr. Wolf encloses two reprints dealing with
the composition of whey solids, as requested. He adds a
handwritten note at the bottom: “Henry said that EMI is
setting up a plant for them for preparation of soy protein
concentrates by alcohol extraction.”
Note: On Aug. 31, Dr. Henry called A.C. Eldridge at
Peoria and enquired about patents on the use of alcohol for
producing protein concentrates. “Apparently Far-Mar-Co is
building a three million dollar concentrate plant and planning
to use isopropyl alcohol.” Address: Head, Meal Products
Investigations, Oilseed Crops Lab. [Northern Regional
Research Lab., Peoria, Illinois].
7003. Foreign Agriculture (USDA Foreign Agricultural
Service). 1971. U.K. fats and oils imports up as Britain buys
more soybean oil. July 19. p. 6-7.
• Summary: Imports of soybean oil as oil in 1970 reached
the very high level of 60,500 tons. As usual, most of it came
from Canada, with shipments totaling 25,900 tons. Second
most important supplier of soybean oil in 1970 was Spain,
with 16,400 tons. Direct soybean oil imports from the U.S.
totaled 1,600 tons.
7004. Brown, W. Herbert. 1971. Soybeans: Acreage response
to price and farm program changes. ERS (USDA Economic
Research Service) No. 473. vi + 15 p. July. [5 ref]
• Summary: Contents: Abstract. Preface. Highlights.
Introduction. Background. Response to price: programmed
estimates, regression analysis, food grain program changes

and soybean acreage. Cotton price and soybean acreage.
Cotton program changes and soybean acreage. Limitations:
Linear programming, regression models. Conclusions.
Abstract: “Linear programming and regression analyses
are used to estimate U.S. planted acreage of soybeans with
expected prices of $2.50, $2.20, $2, and $1.80 per bushel.
The linear programming analysis assumes programs of the
Agricultural Act of 1965 are in effect. Changes in soybean
acreage induced by reductions in the loan rate for feed grain
and changes in the domestic allotment for cotton are also
estimated. An expected price of $2.50 for soybeans induced
an estimated 1.2-million-acre increase over the prior year
with 1969 specifications of the Agricultural Act of 1965 in
effect. The estimated change in planted acres successively
declined about 1 million acres as the price expectations were
successively dropped from $2.50 to $2.20, then to $2 and to
$1.80.
“The regression analysis is based on the period 194669. Independent variables include acreage in previous year,
restrictions in effect for feed grains, and returns above
fertiliser costs for soybeans and major competing crops.
When the absolute acreage of soybeans was used as the
independent variable, estimates from regression analysis
were similar to those from linear programming. When the
first difference in soybean acreage is used as the dependent
variable, the estimates differ only in that the increase in
acreage over the previous year is higher than the other
estimates for each price level.
“Keywords: Soybeans, production response, government
programs, supply response, linear programming, regression
analysis.”
Page 1: Introduction: Soybean acreage has steadily
expanded from about 1 million acres harvested for beans in
the early 1930’s to over 42 million acres in 1970. Because
demand for soybeans expanded more or less simultaneously
with supply, soybean prices have not been unduly depressed,
nor have carryovers been excessive.
“However, carryover has been rather large in some
recent years. On September 1, 1969, it reached 29 percent of
the previous year’s production. But with increased demand in
1970, carryover dropped to 20 percent of the previous year’s
production on September 1, 1970.
“The loan rate for soybeans has been the main
instrument used to affect the supply of soybeans. Allotments
or marketing quotas have not been imposed on soybeans,
but production controls on feed grain, cotton, and wheat
have affected the supply of soybeans.” Address: Agricultural
Economist, Farm Production Economics Div. [ERS, USDA].
7005. Perdue, Elmer J.; McVey, Daniel H. 1971. Growth
of cottonseed and soybean processing cooperatives. USDA
Farmer Cooperative Service, FCS Information No. 75. 82 p.
July. [9 ref]
• Summary: Soybean cooperatives’ percentage of the total
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U.S. soybean crush rose from 3.8% in 1949 to 15.2% in
1968. In 1968-69 roughly 15% of the soybeans grown in
America were marketed through cooperative oil mills.
Returns to patrons [farmers] of cooperative soybean mills
during these 21 crushing seasons amounted to $51 million, or
7.5 cents per bushel.
“Cooperative soybean and cottonseed mills have
held joint annual conferences since 1955. An outstanding
accomplishment of these conferences was the organization
in 1962 of Soy-Cot Sales, Inc., Des Plaines, Illinois.
This coordinated joint sales agency markets products
manufactured by 22 member mills.” Cooperative mills are
expected to move toward production of soybean flour and
cottonseed flour for use in human food.
Cooperative activity with soybeans began when soybean
producers (farmers) in western Kentucky and eastern Indiana
formed the Ohio Valley Soybean Cooperative and built the
first cooperative soybean plant at Henderson, Kentucky,
in 1940-41. “This was an effort to increase bean prices, to
encourage production by offering another market, and to
have a source of high protein feed for livestock. During
and immediately following World War II, it became almost
impossible for soybean producers to obtain soybean meal
either as meal or in the form of mixed feeds. To alleviate this
situation, they built cooperative mills...
“Between 1940 and 1949, soybean producers
constructed 21 soybean mills–19 of them from 1940 to 1945.
These plants were in Pennsylvania, Ohio, Indiana, Illinois,
Iowa, Wisconsin, Kansas, and Missouri. During the period
1950 to 1970, eight cooperatives constructed or acquired 10
mills. These were in Minnesota, Missouri, Arkansas, and
Georgia in areas where bean production has been increasing
rapidly.
“Thus between 1940 and 1970, 29 cooperatives built
or acquired 31 processing plants. In 1970, 13 of these
cooperatives were still in operation with 15 crushing plants...
All the early plants were small and were built for the primary
purpose of serving as a source of high protein feed. Most of
them had a capacity of only 10 to 50 tons a day.
“By the early 1950’s, larger plants had been constructed
and protein was more readily available through commercial
channels. As the situation became more competitive, the
small plants (many of them poorly located) found they could
not produce and sell meal at competitive prices without
operating at a loss. By the mid-1950’s many of them had
closed and by 1960 most had ceased operation.
“Only three screw press plants were operating in 1970;
each one processing only 40 to 50 tons a day. The other 12
plants were large solvent plants ranging in capacity from 250
to 1,700 tons a day. Most of the recently constructed plants
have a daily capacity of about 1,500 tons” (p. 8-10).
Table 4 (p. 9) lists 13 “Cooperative soybean processing
associations operating in 1970,” together with the plant
location and the year the “plant was built or acquired.” The

headquarters is listed if it is different from the plant location.
The earliest is the Farmers Grain Dealers Assoc. (FGDA),
Des Moines, Iowa, Soybean Division; plant at Mason City,
Iowa, built in 1943. It was originally located at Manly, Iowa
(1943-51), moved to Mason City in 1951, and merged with
FGDA in 1967. Note 1. The original name was North Iowa
Cooperative Processing Association, and the manager was
Glenn Pogeler from 1943 to 1964.
The associations (companies) are: 1. FGDA, started
1943. 2. Boone Valley Cooperative Processing Assoc.
(Eagle Grove, Iowa, started 1943). 3. Farmers Regional
Cooperative, Fort Dodge, Iowa, Big 4 Division (Sheldon,
Iowa, 1943; Big 4 Cooperative Processing Assoc. merged
with Farmers Regional in 1967. In 1970, Farmers Regional
merged with Land O’Lakes). Note: We can say that on 1
April 1970, Land O’Lakes began operating the soybean
processing plant at Sheldon, Iowa.
4. West Bend Elevator Co. (West Bend, Iowa, 1943).
5. Farmers Cooperative Assoc. (Ralston, Iowa, 1944). 6.
Missouri Farmers Assoc., Columbia, Missouri, Soybean
Div. (Mexico, Missouri, 1946). 7. Producers Cooperative
Assoc. (Girard, Kansas, 1948). 8. Dawson Mills (Dawson,
Minnesota, 1951). 9. Arkansas Grain Corp. (Stuttgart,
Arkansas, 1958). 10. Farmland Industries, Kansas City,
Missouri, Soybean Processing Div. (Van Buren, Arkansas,
1960; Farmland Industries acquired Co-op Processing Assoc.
in 1968). 11. Farmers Union Grain Terminal Association,
St. Paul, Minnesota, Honeymead Products Div. (Mankato,
Minnesota, 1960). 12. Far-Mar-Co, Hutchinson, Kansas
(St. Joseph, Missouri, 1963). 13 Gold Kist, Inc., Atlanta,
Georgia, Gold Kist Soy Div. (Valdosta, Georgia, 1968).
Table 5 (p. 10) lists 13 “Cooperative soybean processing
plants that had ceased operations as of 1970.” “1. Ohio
Valley Soybean Cooperative (Henderson, Kentucky, 1940).
2. Coshocton Farmers Exchange (Coshocton, Ohio, 1943).
3. Ohio Farm Bureau Cooperative Assoc., Columbus,
Ohio (Springfield, Ohio 1943). 4. Farmers Cooperative
Elevator (Martelle, Iowa, 1943). 5. Farmers Cooperative
Company (Dike, Ohio [sic, Iowa], 1943). 6. Indiana Farm
Bureau Cooperative Assn., Indianapolis, Indiana (Danville,
Indiana, 1943; Wabash, Indiana, 1944; Vincennes, Indiana,
1944; Rushville, Indiana, 1945). 7. Alhambra Grain and
Feed Company (Alhambra, Illinois, 1944). 8. Consumers
Cooperative Association, Kansas City, Missouri (Coffeyville,
Kansas, 1945). 9. Jersey Shore Cooperative Soybean
Association (Jersey Shore, Pennsylvania, 1945). 10.
Northwest Co-op Mills, St. Paul, Minnesota (Menomonie,
Wisconsin, 1945). 11. Farmers Cooperative Elevator
(Hubbard, Iowa, 1945). 12. Farmers Cooperative Elevator
Association (Blooming Prairie, Minnesota, 1950). 13.
Halstad Elevator Company (Halstad, Minnesota, 1956).”
Table 6 (p. 11) shows: “Soybeans crushed and percent of
U.S. total crushed by cooperative mills, selected years 194968.” The number of U.S. cooperatives crushing soybeans

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2487
decreased from 19 in 1949 to only 13 in 1968. But the
amount of soybeans crushed by these cooperatives increased
from 7.37 million bu in 1949 (3.8% of total soybeans
crushed) to 92.13 million in 1968 (15.2% of total crushed).
Photos show: (1) Soybean processing plant of Gold Kist
Inc. (formerly Cotton Producers Assoc.) at Valdosta, Georgia
(p. 12). (2) “Loading dock area of modern warehouse at
Boone Valley Cooperative Processing Assoc., Eagle Grove,
Iowa. This association operates a truck fleet for receiving
soybeans from local elevators and shipping meal” (p. 55).
Note 2. This is the earliest document seen (June 2005)
that mentions Gold Kist in connection with soybeans.
Address: USDA Farmer Cooperative Service.
7006. Wang, L.C. 1971. Separation of soybean
isoflavones from their 5-hydroxy derivatives by thin-layer
chromatography. Analytical Biochemistry 42(1):296-98. July.
[3 ref]
• Summary: Soybeans contain two isoflavone glycosides
(daidzin and genistin), and two isoflavone aglycones
(daidzein, genistein). Other isoflavone aglycones not found
in soybeans are formononetin, and biochanin A. Thin-layer
chromatography separation of daidzin from genistin was
better with aluminum oxide than with silica gel. Crystalline
genistin isolated from soybeans contained daidzin, genistein,
and daidzein. Address: USDA Northern Regional Research
Lab., Peoria, Illinois 61604.
7007. Dimler, R.J. 1971. Dried tofu made from U.S.
soybeans. Notes from the Director of the Northern Division
(Peoria, Illinois) No. 1040. p. 1. Aug. 6.
• Summary: “Working under a PL-480 project sponsored
by Dr. Cowan (Oilseed Crops), Prof. Yosito [Yoshito]
Sakurai, Japan Frozen Tofu Association, Tokyo, developed
a standardized procedure for making kori-tofu (dried tofu).
Salient features of the method include rapidly chilling fresh
tofu to -10ºC. in 1 to 2 hours and holding at -1º to -3ºC.
for 13 weeks. Basic studies suggest that the ratio of 7S /
11S proteins is important for kori-tofu, but the optimum
ratio was not determined. Laboratory evaluation of four
U.S., two Chinese, and three Japanese varieties of soybeans
indicated that Hawkeye, a U.S. soybean, was the best variety
for making kori-tofu. Browning sometimes occurs during
storage because in high humidities a reaction takes place
between the protein and the products from the oxidation
of unsaturated fatty acids. Low storage temperature and
humidities are desirable in protecting dried tofu from
browning.
“Kori-tofu is a traditional Japanese soybean food.
Its production requires a 3-week process that is fairly
complicated. According to Professor Sakurai, the variety of
soybeans used as raw material is the most important of the
many process factors that affect quality and yield. Therefore,
the favorable results obtained with U.S. beans are significant.

In the past, kori-tofu was made primarily from Japanese and
Chinese beans, about 40,000 tons annually, but now more
and more U.S. soybeans are entering this market.” Address:
Director.
7008. Hadsell, Robert M. 1971. Food processing: Search for
growth. Concern for nutritive value, additives, convenience
items, and new products, as well as diversification, mark this
$90 billion industry. Chemical and Engineering News. Aug.
23. p. 17-27.
• Summary: The food industry is one of the largest segments
of the U.S. economy. The $90-billion food processing
industry, noted for its low profit margins and steady growth,
is always looking for new growth areas. In 1960 U.S.
consumers spent 20.0% of their disposable income on food,
but only 16.6% in 1970. There is a long-term trend toward
convenience foods–those that require less preparation
before serving. Sales of snacks are booming. There has been
a major shift to vegetable sources of oils and fats, away
from animal sources such as butter and lard. Proteins are
increasingly used as ingredients in foods.
Hammonds and Call of Cornell University [Ithaca,
New York] found (1969, 1970) that the four largest selling
proteins in human foods were nonfat dry milk (1,020
million lb), whole dry milk (50 million lb), soy protein (192
million lb), and casein (100 million lb). Others included
egg proteins, hydrolyzed vegetable proteins [from wheat
and soybeans], and whey. They point out that many of these
protein ingredients are added to foods for functional rather
than nutritional reasons. “Soy proteins in particular are noted
for their ability to bind water and fats.” The retention of
water improves the freshness of baked goods, for example.
In processed meats, added protein retains natural juices
and flavor, and may help bind ground particles together–as
in hamburger patties. “Proteins also act as stabilizers for
whipped dairy products. Of the vegetable proteins, soy
protein is most widely used as a food ingredient. “Dr.
Hammonds and Dr. Call estimate that 121 million pounds of
soy flour and grits were used in food products for human use
in 1969, along with 33 million pounds of soy concentrates
and 38 million pounds of soy isolates.” The flour and grits
(40-55% protein) cost 5.5 to 11 cents/lb, the concentrates
(60-79% protein) cost 18-25 cents/lb, and the isolates (9097% protein) cost 35-45 cents/lb.
In 1970 Dr. William T. Manley and Dr. William W.
Gallimore, economists in the USDA’s Economic Research
Service, came up with slightly different estimates.
Production in a fourth category, textured soy proteins, was
about 25 million pounds. They cost about 50 cents/lb and
up, depending on the type. If all of Manley and Gallimore’s
soy protein products were used in human foods, “per capita
consumption in 1970 would have been less than 3 pounds.”
Yet they predict that by 1980 vegetable protein extenders
will displace 15-20% of the meat in food preparations.
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A photo shows two hands spreading a tow of spun soy
protein fibers. Each tow contains 16,000 monofilaments.
The section titled “Integration” discusses ADM,
Central Soya, and A.E. Staley Manufacturing Co. how
they specialize in soybean processing, and how they are
undergoing vertical integration. The 1970 acquisition of
Gooch Food Products marked ADM’s entry into the sale of
consumer products. ADM makes and “markets a line of soy
protein ingredients, including textured soy protein made by
extrusion in a 3,000 ton-per-month plant at Decatur, Illinois.”
One of ADM’s textured soy protein products resembles bits
of bacon; it is sold to other food companies to market–not to
consumers. Address: Asst. Editor.
7009. Perkins, Louise. 1971. Soybeans spearhead record
U.S. farm sales to Japan. Foreign Agriculture (USDA
Foreign Agricultural Service). Aug. 30. p. 5-6.
• Summary: Since the mid-1960’s Japan has been the top
dollar market for U.S. agricultural exports. Australia has
ranked first among U.S. competitors in agricultural trade,
followed by Japan, since 1965. Canada, Mainland China,
Mexico, and Thailand all contribute to Japan’s soybean
imports.
7010. Beard, Benjamin H.; Knowles, Paul F. 1971.
Frequency of cross-pollination of soybeans after seed
irradiation. Crop Science 11(4):489-92. July/Aug. [14 ref]
• Summary: White-flowered soybean seeds were irradiated
with 0, 5,000, 10,000, or 20,000 rads of gamma rays
and planted in rows. Honeybees were kept near the plots
during flowering. An increase in outcrossing by as much
as 11-14% in some cases, was observed in the irradiated
varieties. Seed treatment with ethyl methanesulphate (EMS)
increased outcrossing about the same as irradiation. Address:
1. Research Agronomist, Plant Science Research Div.,
Agricultural Research Service, USDA, 4151 Highway 86,
Brawley, 92227; 2. Prof., Agronomy and Range Science
Dep., Univ. of California, Davis, 95616. Both: California.
7011. Brim, C.A.; Young, M.F. 1971. Inheritance of a malesterile character in soybeans. Crop Science 11(4):564-66.
July/Aug. [5 ref]
• Summary: An innovative approach to the development
of new varieties is the current use of male-sterile lines
to promote natural hybridization. This paper reports that
99% of seeds set on male sterile plants was the result of
natural crossing. The method is greatly superior to the
hand emasculation method and should be extremely useful
in recurrent selection programs. Because soybeans are
primarily self-pollinated, population improvement programs
in soybeans were not possible in the past, but it will now be
possible to undertake such programs. Address: 1. Research
Agronomist, Plant Science Research Div., ARS, USDA &
Prof. of Crop Science, North Carolina State Univ., Raleigh,

NC 27607; 2. Agricultural Research Technician.
7012. Finkner, R.E.; Malm, Norman R. 1971. Soybean
variety trials on the high plains of eastern New Mexico. New
Mexico Agricultural Experiment Station, Research Report
No. 203. 8 p. Aug. [5 ref]
• Summary: In 1961, soybean research started at the Plains
Branch Station, where the crop was one of the first to be
tested under irrigation. Varieties in maturity group IV
performed well. Tables show mean yield and agronomic
characteristics for soybeans at the Plains Branch Station each
year from 1962 to 1969. Named varieties tested include:
Clarke 63, Dare, Hill, Hinn, Kent, Lee, and Patterson. Clark
63 seemed to be the soybean variety best adapted to the
High Plains of eastern New Mexico. Address: 1. Prof. of
Agronomy, Plains Branch Station, Clovis; 2. Asst. Prof. of
Agronomy, Southeastern Branch Station, Artesia. Both: New
Mexico.
7013. Laine, Iris Coyn. 1971. Soy goes to school. School
Lunch Journal 35(7):41-43. July/Aug.
• Summary: “On February 22, 1971, USDA authorized the
use of textured vegetable protein, fortified with vitamins
and minerals, to meet part of the minimum requirement of
two ounces of cooked meat for the Type A school lunch.”
Discusses: What this means: Main dishes, sandwiches.
What are textured vegetable proteins? Look and taste.
Nutritional content. What products are available? Want more
information? Contact the Food Protein Council. The nine
regular members of the Council are listed: ADM, Cargill,
Central Soya Co, Far-Mar-Co, Griffith Laboratories, Miles
Laboratories, Ralston Purina Co., A.E. Staley Manufacturing
Co., and Swift Chemical Co.
“For schools that prepare their own foods, there are
several recipes in USDA’s ‘Quantity Recipes for Type
A School Lunches’, that are ideal for including textured
vegetable protein products.” The names of ten main dishes
(with the USDA Card No. for each) and 2 sandwiches are
given. A photo shows three school lunch dishes which
include textured vegetable proteins: Hamburger, sloppy
joe, and spaghetti sauce. Address: Foodservice Relations
Director, Food Protein Council.
7014. Nash, A.M.; Kwolek, W.F.; Wolf, W.J. 1971.
Denaturation of soybean proteins by isoelectric precipitation.
Cereal Chemistry 48(4):360-68. July/Aug. [12 ref]
• Summary: “Here we describe further research on
insolubilization of soybean globulins by acid precipitation.
Emphasis is on conditions of acid treatment which lead to
decreased solubility of the globulins in buffer containing
a reducing agent”–a substance that tends to bring about
reduction by being oxidized and losing electrons.
“Factors studied include time of acid treatment,
alkylation, sulfhydryl groups, dialysis removal of whey,
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and exposure to pH values below 4.5.” Address: Northern
Regional Research Lab., Peoria, Illinois.
7015. Wolf, W.J. 1971. What is soy protein? In: American
Assoc. of Cereal Chemists, Southern California Section, ed.
1971. Soy: The Wonder Bean. California (Symposium). 160
p. See p. 25-39. [42 ref]
• Summary: Contains a brief description of soybean
structure, conversion of soybeans into the major forms now
available, and a detailed description of some of the physical
and chemical properties of soy proteins. Address: Northern
Regional Research Lab., Peoria, Illinois.
7016. Witham, W.C. 1971. New soy protein concentrate
plant licenses NMN patent. Notes from the Director of the
Northern Division (Peoria, Illinois) No. 1045. p. 2. Sept. 17.
• Summary: “Far-Mar-Co officials visited OC [Oilseed
Crops] and ED [Engineering and Development Laboratory]
on September 9 to discuss alcohol extraction and flash
desolventizing of defatted soybean meal. Far-Mar-Co.
(organized from four marketing cooperatives) plans to
build a plant at Hutchinson, Kansas, to produce protein 70
concentrate. The process to be used in this 3 million dollar
plant will be based on our U.S. Patent 3,268,503, ‘Method of
Preparing Edible Soybean Characterize by Greatly Enhanced
Water Absorption,’ by G.C. Mustakas and E.L. Griffin (ED).
The Department has issued Far-Mar-Co. a nonexclusive
license. Engineering Management, Inc. [EMI], Des Plaines,
Illinois, will be designing and building the plant installation.
“Far-Mar-Co. now has an extrusion-cooking plant in
operation, producing textured soy protein; marketing of this
product has been quite successful and sales are going very
well. In November 1968, 5 months after this organization
was formed, Far-Mar-Co. officials visited us to explore
possible diversification into more profitable end products.”
Note 1. NMN probably stands for Northern Marketing
and Nutrition Division–according to Dr. Walter Wolf who
worked there for many years. It was later called Northern
Regional Research Center (Peoria, Illinois). Note 2. Attached
to this document is a business card from Floyd K. Shoup,
Ph.D., Group Leader of Far-Mar-Co., Inc., Research Center,
Hutchinson, Kansas. Address: Acting Director.
7017. Food Product Development. 1971. Nutrition notes:
Where are we going with school feeding? 5(5):79. Aug/Sept.
• Summary: About the Food and Nutrition Service, USDA,
and textured vegetable proteins.
7018. Howell, R.W. 1971. Breeding for improved oilseeds.
J. of the American Oil Chemists’ Society 48(9):492-94. Sept.
[8 ref]
• Summary: “Breeding for improved oilseeds has
traditionally emphasized improvement in yield, oil content
and disease resistance... The soybean varieties Provar and

Protana were released in 1969 because they contain higher
protein percentages than other varieties.” Address: Plant
Science Research Div., ARS, USDA, Beltsville, Maryland.
7019. McCormick, Richard D. 1971. Let’s look beyond
nutrition to identify proteins. Food Product Development
5(5):6. Aug/Sept.
• Summary: It is not clear why FDA requires a “single
standard for two totally different materials–the textured form
of these vegetable proteins and the products formed from
spun filaments.” USDA’s Food and Nutrition Service, in FNS
Notice 219, has no such problem in permitting the “partial
replacement of meat, fish, or poultry with textured vegetable
proteins from soy. These are identified as meeting the cost
and nutritional objectives of the feeding programs that are
impossible with straight animal proteins.” FDA is said to be
planning to propose a protein quality equivalent (PER 2.5)
implying total replacement. Address: Editorial Director.
7020. Moulton, K.J.; Beal, R.E.; Griffin, E.L., Jr. 1971.
Hydrogenation of soybean oil with commercial copperchromite and nickel catalysts: Winterization of lowlinolenate oils. J. of the American Oil Chemists’ Society
48(9):449-502. Sept. [31 ref]
• Summary: It is widely recognized that the major factor for
the instability of soybean oil for food uses is the linolenate
present in the oil. Attempts to eliminate this fatty acid from
soybean triglycerides by soybean breeding have not been
successful. Partial hydrogenation of soybean oil, using
nickel catalysts, followed by low-temperature winterization
and separation of a hard stearine fraction is now generally
practiced by the industry to produce a salad oil with reduced
linolenate content–but still containing several per cent of
linolenate.
In this investigation, for soybean oil in which linolenate
was reduced to 0.1% with a commercial copper-chromite
catalyst or to 3% with a nickel catalyst, yields of winterized
oil were about the same: 92% for oil winterized 2 days at 7ºC
and 89% for oil winterized 2 days at 4ºC. The losses were
mostly from removed stearines. Address: Northern Regional
Research Lab., Peoria, Illinois 61604.
7021. Nave, W.R.; Wax, L.M. 1971. Effect of weeds on
soybean yield and harvesting efficiency. Weed Science
19(5):533-35. Sept. [7 ref]
Address: Illinois Agric. Exp. Station, Urbana, Illinois.
7022. Soybean Digest. 1971. Honorary life members
[American Soybean Assoc.]: Laurel C. Meade and Dr.
Martin G. Weiss. Sept. p. 14.
• Summary: Laurel C. Meade was one of the organizers
and the first president of the American Soybean Institute.
Dr. Martin G. Weiss began as a soybean breeder at Iowa
State University in 1936, the year the U.S. Regional
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Soybean Laboratory was established. Dr. Weiss succeeded
the late W.J. Morse as USDA soybean project leader at
Beltsville, Maryland, in 1950. Perhaps his most outstanding
contribution was the establishment of a permanent world
germplasm collection of soybeans. In 1954, Dr. Weiss
left the soybean project to move through a series of high
administrative posts in USDA’s Agricultural Research
Service. Photos show Meade and Weiss.
7023. Visit to Pacific Grain Co. (Interview). 1971. Conducted
by Dr. Walter Wolf of NRRL, Peoria, Illinois 61604, Feb. 22.
1 p. handwritten transcript.
• Summary: Pacific Grain [Farmer City, Illinois] now has
20,000 acres under contract for growing Beeson variety
soybeans. Beeson averages about 10 bushels per acre better
than Hawkeye. Beeson, however, has a tendency for the hulls
to crack which leads to splits on handling after the beans
have been cleaned.
7024. Beal, R.E.; Sohns, V.E. 1971. Continuous removal
of metallic ions from soybean oil. J. of the American Oil
Chemists’ Society 48(10):539-43. Oct. [5 ref]
• Summary: Continuous washing of soybean oil with acidic
water, followed by ion-exchange treatment of the aqueous
solution to remove metallic cations and permit re-use of
water is an effective and economical method to remove ions
such as copper, nickel and sodium. Washing apparatuses
are compared. Address: Northern Regional Research Lab.,
Peoria, Illinois 61604.
7025. Beard, Benjamin H.; Hoover, Richard M. 1971. Effect
of nitrogen on nodulation and yield of irrigated soybeans.
Agronomy Journal 63(5):815-16. Sept/Oct. [6 ref]
• Summary: Even though early nitrogen-deficiency
symptoms were observed for unfertilized soybeans, yields
were similar to those of soybeans that had received nitrogen
fertilizer. Address: 1. Research Agronomist, Crops Research
Div., ARS, USDA, Brawley, 92227; 2. Superintendent, and
Assoc. in the experiment station, West Side Field Station,
Univ. of California. Both: California.
7026. Bookwalter, G.N.; Moser, H.A.; Kwolek, W.F.;
Pfeifer, V.F.; Griffin, E.L., Jr. 1971. Storage stability of
CSM: Alternate formulations for Corn-Soy-Milk. J. of Food
Science 36(5):732-36. Sept/Oct. [11 ref]
• Summary: Flavor and chemical tests were made after
storage at 77, 100, 122ºF of mixtures of corn meals, soy
flours, dry whey, non-fat dry milk, sucrose and dextrose
hydrate. Address: Northern Regional Research Lab., Peoria,
Illinois.
7027. Bookwalter, G.N.; Moser, H.A.; Black, L.T.; Griffin,
E.L., Jr. 1971. Storage stability of CSM: Increasing fat to 6%
in corn-soy-milk blends. J. of Food Science 36(5):737-41.

Sept/Oct. [11 ref]
Address: USDA Northern Marketing & Nutrition Research
Div. Lab., Peoria, Illinois 61604.
7028. Central Soya Co. 1971. Now with Promosoy
S/L vegetable protein you can profitably help school
administrators combat poor learning, poor attendance and
early dropout (Ad). Food Processing (Chicago) 32(10):11.
Oct.
• Summary: “New U.S.D.A. rules now make it possible to
provide over 25% more meat portions for school lunch–with
an equally high level of nutrition–at no increased cost.
“It’s a giant step forward in our national effort to expand
child feeding programs.” Now, with Promosoy, five students
can be fed for what it used to cost to feed four.
A large photo shows a boy, seated with elbow on knee,
looking discouraged. Address: 1825 N. Laramie Ave.,
Chicago, Illinois 60639. Phone: (312) 237-8600.
7029. Sugimoto, H.; Van Buren, J.P.; Robinson, W.B. 1971.
An enzymatic process for a protein-containing beverage
based on soybean protein and lemon juice. J. of Food
Science 36(5):729-31. Sept/Oct. [25 ref]
• Summary: Cooked suspensions of isolated soy protein
were mixed with a small amount of acid protease preparation
from Trametes sanguines. Address: New York State Agric.
Exp. Station, Cornell Univ., Geneva, New York 14456.
Sugimoto is presently with Kikkoman, at Noda, Japan.
7030. Foreign Agriculture (USDA Foreign Agricultural
Service). 1971. Yugoslavia may import sunflower and
soybean oils and soybeans. Nov. 22. p. 6-7.
• Summary: Yugoslavia has been the largest U.S.
commercial soybean oil customer in 1970-71.
7031. Frink, J.C. 1971. Greek olive oil production faces
rising competition from soybeans. Foreign Agriculture
(USDA Foreign Agricultural Service). Nov. 29. p. 6.
• Summary: Part of the present market for olive oil may
be taken over by soybean oil, which is expected to become
more competitive as a new soybean crushing mill comes
into operation. Olive oil accounts for 74% of the total
Greek production. The new soybean crushing plant on the
Saronic Gulf between Athens and Corinth is expected to
begin operations in late 1972, crushing about 150,000 tonnes
of soybeans a year, which would produce 27,000 tons of
oil. Initially it is expected that a large portion of the mill’s
production will be exported since present Greek soybean
meal and soybean oil consumption are only about 35,000 and
8,500 tonnes, respectively, a year. Address: U.S. Agricultural
Attaché, Athens.
7032. Food Engineering. 1971. Trends & forecasts [soy
protein]. 43(11):7. Nov.
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• Summary: USDA reports that production of textured soy
protein foods, made by extrusion and spinning, totaled 25
million lb last year. Production of soy protein concentrates
reached 25-30 million lb. Use of soy protein isolates in meat
analogs totaled 20-25 million lb.
7033. Food Processing (Chicago). 1971. Textured vegetable
protein in school lunch program: Reduces ingredient cost for
meat dishes up to 20 per cent. Autumn. p. F4-F9. Foods of
Tomorrow section.
• Summary: A major, comprehensive cover story with 3
color photos and one black-and-white photo. Discusses:
“Textured vegetable protein” [textured soy flour], “hydrated
vegetable proteins,” “products fabricated from spun
fibers,” “spun protein products,” “extruded and expanded
products,” FNS Notice 219 (by USDA’s Food & Nutrition
Service), “vegetable protein ingredients,” spun vegetable
protein–Bontrae from General Mills, Temptein from Miles
Laboratories, “granular soy concentrate” [from Swift & Co.],
Promosoy SL from Central Soya, Mira-tex 210-1 from A.E.
Staley Manufacturing Co., unflavored textured vegetable
protein from ADM, Ultra-Soy from Far-Mar-Co, and PattyPro from Griffith Laboratories.
Note: This is the earliest English-language document
seen (Nov. 2015) that contains the term “granular soy
concentrate.” It refers to a type of extruded textured soy
flour.
7034. Matthews, J.L.; Womack, A.W.; Hoffman, R.G.
1971. Formulation of market forecasts for the U.S. soybean
economy with an econometric model. Fats and Oils
Situation (USDA Economic Research Service) FOS-260. p.
26-31. Nov. [3 ref]
Address: Economic and Statistical Analysis Div., USDA.
7035. Ross, J.P. 1971. Effect of phosphate fertilization on
the yield of mycorrhizal and nonmycorrhizal soybeans.
Phytopathology 61(11):1400-03. Nov. [11 ref]
• Summary: “Abstract: Yields of soybeans grown in
fumigated soil were not related to phosphate fertilization
levels when plants were infected with the mycorrhizal
fungus, Endogone;...” Address: Plant Pathologist, Crops
Research Div., ARS, USDA, P.O. Box 5397, Raleigh, North
Carolina 27607.
7036. Soybean Digest. 1971. Reid Milner retired at
University of Illinois. Nov. p. 30.
• Summary: “Retirement of Dr. Reid T. Milner as head of the
department of food science, University of Illinois College of
Agriculture, was recently announced. Dr. Milner, one of the
nation’s leading soybean oil chemists, helped set up the U.S.
Regional Soybean Products Laboratory at Urbana, Illinois,
and served as its director. Later he became director of the
Northern Regional Research Laboratory at Peoria, Illinois,

leaving there in 1954 to head the UI department.” A photo
shows Dr. Milner.
7037. USDA Food and Nutrition Service. 1971. Information
on using textured vegetable protein in child feeding
programmes. Washington, DC. Nov. *
7038. Yen, J.T.; Hymowitz, T.; Jensen, A.H. 1971. Utilization
by rats of protein from a trypsin-inhibitor variant soybean. J.
of Animal Science 33(5):1012-17. Nov. [24 ref]
• Summary: It has been known since 1917 that unheated
soybean meal (SBM) is inferior to properly heated soybean
meal. The trypsin inhibitor found in raw soybean has been
proposed as one of the factors responsible for this poor
nutritional value.
Using polyacrylamide gel electrophoresis, it was found
in 1969 that commercial soybean varieties has a protein band
with 95% relative mobility which corresponds to the Kunitz
soybean trypsin inhibitor. An experimental variant soybean
did not have this band but had a slightly slower-moving band
with 92% relative mobility. The researchers referred to this
variant soybean as 661.
Clark, Mies and Hymowitz (1970) found that this
electrophoretic behavior is not unique to 661; using the same
technique used in 1969 they found that 20 of 294 varieties of
soybean tested had the same electrophoretic band.
“The present study was conducted to determine if this
soybean variant, 661, had nutritional value different from
that of two commercial soybean varieties, namely Clark and
Harosoy” when fed to rats. Indeed it did.
In addition, DL-methionine supplementation (0.3%)
improved nitrogen (P<.01) growth rate and gain/feed
(P>.05), but did not prevent pancreatic enlargement.
Address: 1&3. Animal Science Dep.; 2. Dep. of Agronomy.
All: Illinois Agric. Exp. Station, Urbana, IL 61801.
7039. Dec. 2–Earl L. Butz (R), Indiana (Purdue Univ.),
becomes U.S. Secretary of Agriculture under President
Richard Nixon (1966-1974) (Important event). 1971.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
7040. SoyaScan Notes. 1971. Chronology of soybeans,
soyfoods and natural foods in the United States 1971
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: 1971 Jan. East West Journal starts publication in
Boston, Massachusetts.
1971 Feb. Westbrae Natural Foods, founded in late
1970, opens for business in Berkeley, California, as a natural
foods retail store.
1971 Feb. Essene Traditional Foods begins operation
as a macrobiotic natural foods distributor in Philadelphia,
Pennsylvania. They sell miso and tamari.
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1971 May. Tree of Life opens as a natural foods retail
store in St. Augustine, Florida, founded by Irwin Carasso.
1971. The Food Protein Council (renamed Soy Protein
Council in Dec. 1981) is established as a trade association
for major manufacturers of soy protein for food use.
1971 Aug. 15. Richard Nixon devalues the U.S. dollar
by cutting its tie with gold. It starts to float, thus changing
many of the basics of international trade.
1971. India’s first soyfoods development project starts at
G.B. Pant University.
1971 Feb. 22. Textured soy protein products authorized
for use as meat extenders in National School Lunch Program.
1971 Sept. Diet for a Small Planet, by Frances Moore
Lappé, published by Ballantine Books. A landmark book that
plays a major role in the rise of interest in meatless diets.
1971 Sept. 3. Stephen Gaskin and several hundred
friends and disciples purchase a 1700-acre farm at 156
Drakes Lane, Summertown, Louis County, Tennessee.
Vegans (complete vegetarians) and long-haired hippies,
they first planted soybeans in the spring of 1972. In
December 1971 Alexander Lyon, who has a PhD degree in
biochemistry, begins the community’s first serious library
research on soyfoods, especially soymilk and tempeh.
1971 Aug. 23. Laurelbrook Foods begins operation
as a macrobiotic natural foods distributor in Forest Hill,
Maryland–founded by Rod and Margie Coates. They kept a
post office box in nearby Bel Air.
1971 fall. Eden Foods in Ann Arbor, Michigan, begins
distributing macrobiotic natural foods. In June 1971 they
began wholesaling these foods out of the back of their retail
store.
1971. Shadowfax begins operation as a natural food
distributor, founded by Charlie Smail.
1971. This year the natural foods boom in America
can be said to have begun, pioneered by macrobiotic food
distributors. Soyfoods rode to popularity on this wave. Food
for Life in Chicago (IL), Ceres in Colorado Springs, The
Well in San Jose (CA), and Lifestream in British Columbia
(Canada) also started at about this time.
1971. Soybeans as a Food Source, by Wolf and Cowan
published by CRC Press. It focuses on modern soy protein
products, offering an excellent review of the literature (86
pages and 276 references). A revised edition is published in
1975 (101 p., 416 references).
1971. First modern study on the effect of dietary
protein on blood lipids titled “Plasma cholesterol levels and
liver cholesterol biosynthesis in rabbits fed commercial or
semisynthetic diets with and without added fats and oils,”
by Dr. K.K. Carroll (Dep. of Biochemistry, University of
Ontario, Canada) published in Atherosclerosis. From 1977 on
a group led by Sirtori in Milan, Italy, was actively pursuing
this same line of research which showed that even in fatfree diets, animal proteins raise serum cholesterol and soy
proteins lower it. As early as 1908 the Russian Ignatowski

had shown that dietary protein plays a significant role in the
development of atherosclerosis in rabbits, but his findings
had been forgotten.
1971. African soybean production first tops 100,000
metric tons.
1971–Earl L. Butz replaces Clifford Hardin as U.S.
Secretary of Agriculture, ushering in an era of free market
agriculture which favors large producers.
7041. Bookwalter, G.N.; Kwolek, W.F.; Black, L.T.; Griffin,
E.L., Jr. 1971. Corn meal/soy flour blends: Characteristics
and food applications. J. of Food Science 36(7):1026-32.
Nov/Dec. [21 ref]
• Summary: The blended products were tested for nutritional
properties, color properties flavor and storage ability.
Address: Northern Regional Research Lab., Peoria, Illinois.
7042. Cowan, J.C.; Moser, Helen; List, G.R.; Evans, C.D.
1971. Organoleptic and oxidative stability of blends of
soybean and peanut oils. J. of the American Oil Chemists’
Society 48(12):835-39. Dec. [8 ref]
• Summary: “Blends of hydrogenated or hydrogenatedwinterized soybean oil with peanut oil were generally scored
about equal to peanut oil in room odor tests.
“Potatoes fried in these oils were generally given
comparable and not significantly different scores.” Address:
Northern Regional Research Lab., Peoria, Illinois 61604.
7043. Eldridge, Arthur C.; Kalbrener, J.E.; Moser, H.A.;
Honig, D.H.; Rackis, J.J.; Wolf, W.J. 1971. Laboratory
analysis of hexane:alcohol azeotrope-extracted soybean
flakes as a source for bland protein isolates. Cereal
Chemistry 48(6):640-46. Nov/Dec. Presented at 55th Annual
AACC Meeting, Minneapolis, Oct. 1970. Contribution
from Northern Marketing and Nutrition Research Div.,
Agricultural Research Service, USDA. [8 ref]
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
7044. Fehr, W.R.; Caviness, C.E.; Burmood, D.T.;
Pennington, J.S. 1971. Stage of development descriptions for
soybeans, Glycine max (L.) Merrill. Crop Science 11(6):92931. Nov/Dec. [5 ref]
• Summary: This extremely important paper created a
new and more precise system of abbreviated terminology
/ nomenclature that soon came to be used worldwide (in
place of a former numerical system) to refer to the stages
of growth of the soybean plant. The descriptions apply to
all soybean genotypes grown in any environment. “The
descriptions apply to single plants or a community of plants
and are precise and objective. Vegetative and reproductive
development are described separately.
Vegetative stages are determined by counting the
number of nodes on the main stem, beginning with the
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unifoliate node. Stage no.
“V1 = Completely unrolled leaf at the unifoliate node.
“V2 = Completely unrolled leaf at the first node above
the unifoliate node.
“V3 = Three nodes on main stem beginning with the
unifoliate node.
Reproductive stages. “R1 and R2 are based on
flowering, R3 and R4 on pod development, R5 and R6 on
seed development, R7 and R8 on maturation.” Stage no.
“R1 = One flower at any node.
“R2 = Flower at node immediately below the uppermost
node, with a completely unrolled leaf.
“R3 = Pod 0.5-cm (¼ inches) long at one of the four
uppermost nodes, with a completely unrolled leaf.
“R4 = Pod 2 cm (3/4 inch) long at one of the four
uppermost nodes, with a completely unrolled leaf.
R5 = Beans beginning to develop (can be felt when the
pod is squeezed) at one of the four uppermost nodes with a
completely unrolled leaf.
“R6 = Pod containing full-sized green seeds at one of
the four uppermost nodes, with a completely unrolled leaf.
“R7 = Pods yellowing; 50% of leaves yellow:
physiological maturity.
“R8 = 95% of pods brown: harvest maturity.” Address:
Iowa Agricultural and Home Economics Experiment Station,
Ames, Iowa; and Arkansas Exp. Station, Fayetteville.
7045. Kalbrener, J.E.; Eldridge, A.C.; Moser, H.A.; Wolf,
W.J. 1971. Sensory evaluation of commercial soy flours,
concentrates, and isolates. Cereal Chemistry 48(6):595-600.
Nov/Dec. [16 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7046. Mustakas, G.C. 1971. Full-fat and defatted soy flours
for human nutrition. J. of the American Oil Chemists’ Society
48(12):815-19. Dec. [14 ref]
• Summary: New simple production methods are described:
an extrusion process for urban communities and a simple
hand process for use in villages. Heat treatment as a critical
factor in nutritional value is reported. “Lipoxygenase
inactivation before toasting treatment is important to obtain
a stable, high fat product.” Address: Northern Regional
Research Lab., Peoria, Illinois.
7047. Mustakas, G.C. 1971. Trip report to cities of Mexico
City, Pueblo, and Guadalajara, Mexico, Nov/Dec. 1971. *
Address: Northern Regional Research Lab., Peoria, Illinois.
7048. Brigham, Raymond D. 1971. Soybean variety trials
in the Texas High Plains, 1968-69. Texas A&M University,
Agricultural Research and Extension Center, Lubbock, Texas,
Progress Report No. 2859. *
7049. Hesseltine, C.W. 1971. Problems of supply of inocula

for fermentations, especially solid state fermentations. In:
G.C. Ainsworth and J. Webster, eds. 1971. First International
Mycological Congress, Abstracts. Unwin Brothers Ltd., The
Gresham Press, Old Woking, Surrey England. 113 p. See p.
44-45. Congress held Sept. 1971 at Exeter, England.
• Summary: “The fungus used in a fermentation is the key
to the success or failure of the process. It is the catalyst that
makes the fermentation work.
“A fungus culture must have certain general attributes
if the process it generates is to be operable. Regardless of
the nature of the product and the simplicity or complexity of
the engineering process, the strain: (1) must be genetically
stable; (2) must produce many vegetative cells, spores, or
other reproductive units; (3) must grow vigorously and
rapidly after inoculation into seed tanks or other containers
used to prepare large amounts of inoculum before the
fermentation production; (4) should be a pure culture, not
only free of other microscopically visible micro-organisms,
but also free of phages; (5) should produce the required
product within a short period of time, preferably in 3 days or
less; (6) should produce the desired product to the exclusion
of other substances; (7) should be able to protect itself
against contamination, if possible; (8) should be readily
maintained for reasonably long periods of time; (9) should
be amenable to change by mutagenic agents; and (10) must
give a predictable amount of desired product in a given
fermentation time.”
Much of this presentation describes “the use of inoculum
and the course of solid substrate fermentations which, in
several systems, give product yields much higher than
can be obtained by either still or conventional stirred tank
fermentations of the same size.” Address: Northern Regional
Research Lab., Peoria, Illinois.
7050. Product Name: Soy Flour (Defatted).
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1971.
How Stored: Shelf stable.
New Product–Documentation: Shipments rose from 100
tonnes (metric tons) in 1971 to a peak of 7,300 tonnes in
1977.
7051. Porter, K.B. 1971. Soybean performance trials,
Bushland, Texas, 1965-69. Texas A&M University, Texas
Agricultural Experiment Station, Bushland, Progress Report
No. 2860. *
7052. Delouche, James C.; Baskin, Charles E. 1971.
Accelerated aging techniques for predicting the relative
storability of seed lots. Seed Science and Technology
1(2):427-52. [36 ref. Eng; fre; ger]
• Summary: Soybeans are one of the seeds discussed.
Photos show Delouche and Baskin. Address: Mississippi
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Agricultural and Forestry Experiment Station, Mississippi
State Univ., State College, Mississippi.
7053. Detroy, R.W.; Lillehoj, E.B.; Ciegler, A. 1971.
Aflatoxin and related compounds. In: A. Ciegler, S. Kadis,
and S.J. Ajil, eds. 1971. Microbial Toxins. 8 vols. New York,
NY: Academic Press. Illust. 24 cm. Vol. 6, p. 1-178. See p.
22. [850+* ref]
• Summary: The introduction (p. 4-15) is an interesting
historical overview. “Aflatoxins are a closely related group
of secondary fungal metabolites that have been shown to be
mycotoxins.” One of the earliest known diseases caused by
a mycotoxin was ergotism. Soybeans appear to be a poor
substrate for the production of aflatoxins. Address: Northern
Regional Research Lab., Peoria, Illinois.
7054. Hesseltine, C.W.; Wang, H.L. 1971. Fermented
soybean foods. In: Y.M. Freitas and F. Fernandes, eds. 1971.
Global Impacts of Applied Microbiology, GIAM III. India:
Univ. of Bombay. See p. 403-20. Conference held in 1969 in
Bombay, India. [11 ref]
• Summary: Contents: Introduction: Nine advantages of
fermenting soybeans. Sufu. Hamanatto. Natto. Tempeh.
Magou (from South Africa).
“In South Africa, an interesting fermented native food
(magou) is now made on a modern industrial scale from
fermented corn and soybeans. Magou is prepared by the
fermentation of coarsely ground white corn meal (maize).
Pure cultures of Lactobacillus used in this fermentation
were isolated from native magou. The culture, which is
not pure, is started in coarse whole wheat flour.” Then it
is used to ferment corn meal for 22-24 hours. “The mash
from the fermentation tanks is mixed with defatted soybean
meal, sugar, whey, or buttermilk powder and yeast. The
soybean meals used contain at least 52 per cent protein.
After thorough mixing of all the ingredients, the mix is spray
dried. Currently this product sells for about 10 cents a pound
in 50 pound bags... Magou is used principally for feeding
miners and other workers employed in heavy industry. It is
well adapted to being taken into the mines and reconstituted
at the point of consumption.” Address: Northern Regional
Research Lab., Peoria, Illinois.
7055. Pederson, Carl Severin. 1971. Microbiology of food
fermentations. Westport, Connecticut: AVI Publishing Co. vi
+ 283 p. Illust. Index. 24 cm. [22 soy ref]
• Summary: Chapter 11, “Nutritious fermented foods of
the Orient” (p. 231-46) contains: Introduction. Soy sauce.
Natto. Koji, ragi, and similar inocula. Miso. Sufu or Chinese
cheese [fermented tofu]. Monosodium glutamate. Aroz
fermentado of Ecuador. Tempeh (“Tan-chey, prepared in
Thailand, is similar.” Includes bongkrek or tempeh bongkrek,
ontjom, tapé ketella, peujeum, péyém. tapai, tapaj, tape
ketan, minchin or wheat gluten prepared in North China by

fermentation with molds, tao-si prepared in the Philippines,
dawadawa made in West Africa by fermentation of the
African locust bean). Fish sauces (nuoc-mam, shottsuru,
trassi-ikan, burong dalag). Taro.
In Chapter 12, the section on “Glutamic acid
(monosodium glutamate)” (p. 265-66) begins: “Glutamic
acid as monosodium glutamate enhances the natural flavor of
many food substances. Monosodium glutamate, also known
as ajinomoto, Chinese seasoning, MSG, Accent, Vetsin, Zest,
and other names, apparently was first recognized in China.
Fermented soybean curd was observed to enhance flavor and
zest to a limited and monotonous diet. Soybeans contain a
very high amount of glutamic acid; in fact, 18% of the amino
acid of soybean protein consists of this acid.” Address: Prof.
Emeritus of Bacteriology, Cornell Univ. and New York State
Agric. Exp. Station, Geneva, New York.
7056. Standifer, L.N.; Waller, G.D.; Haydak, M.H.; Levin,
M.D.; Mills, J.P. 1971. Stimulative feeding of honeybee
colonies in Arizona. J. of Apicultural Research 10(1):27-34.
[10 ref]
• Summary: Page 28 lists the five basically carbohydrate
foods tested, including Drivert, Beevert, and Subvert, dilute
sugar syrup, and concentrated sugar syrup. Subvert is “99%
Drivert plus 1% pollen substitute (3 parts soya-bean flour, 1
part dried brewer’s yeast, 1 part dried skim milk, ½ part meat
scraps).” Address: Entomology Research Div., ARS, USDA,
Tucson, Arizona 85719.
7057. Subcommittee on Feed Composition, Committee on
Animal Nutrition, Agricultural Board, National Research
Council, USA. Committee on Feed Composition, Research
Branch, Dep. of Agriculture, Canada. 1971. Atlas of
nutritional data on United States and Canadian feeds.
Washington, DC: National Academy of Sciences. 772 p. See
p. 621-34. Generated from Feed Composition DataBank.
• Summary: Gives detailed nutritional data in tabular
form on many types of soybean feeds including: Soybean
hay, dehydrated. Soybean hay, dehydrated, dough stage.
Soybean hay, fan air dried. Soybean hay. Soybean hay, full
bloom. Soybean hay, milk stage. Soybean hay, dough stage.
Soybean hay, mature. Soybean hay, over ripe. etc. Address:
Washington, DC.
7058. U.S. Department of Agriculture. 1971. The annual
report on activities carried out under the Public Law 480, 83d
Congress, as amended, during the period January 1 through
December 31, 1970. Washington, DC: U.S. Government
Printing Office. 132 p. See p. 113-20. Cover reads: Food for
Peace: 1970 Annual Report on Public Law 480.
• Summary: Table 19 is titled “Title II, Public Law 480–
Total commodities by program sponsor, fiscal year 1970.”
The main program sponsors and distributing agencies,
listed alphabetically, are AJJDC (American-Jewish Joint
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Distribution Committee), CARE, CRS (Catholic Relief
Service), CWS (Church World Service), LWR (Lutheran
World Relief), SAWS (Seventh-day Adventist World
Service), UNICEF, UNRWA (United Nations Relief and
Works Agency), WFP (World Food Program). Each of
these are Private Voluntary Organizations (PVO/PVOs),
registered with USAID. Only two foods containing soy
protein were distributed: CSM (Corn soya mix) and WSB
(wheat soya blend). They were sent in the following amounts
(in thousands of pounds) to the following continents and
countries: Africa (50,362 CSM and 6,087 WSB): Cameroon
(82 CSM), Ghana (1,104 CSM and 201 WSB), Malagasy
[Madagascar] (425 CSM), Malawi (61 CSM), Nigeria
(41,343 CSM and 5,886 WSB), Rwanda (200 CSM), Senegal
(5,301 CSM), Sierra Leone (699 CSM), Tanzania (887
CSM), Togo (260 CSM).
Near East-South Asia (192,116 CSM and 2,504 WSB):
Ceylon (50 WSB), Gaza [occupied by Israel since 1967]
(814 CSM and 1,892 WSB), India (189,044 CSM and 105
WSB), Jordan (680 CSM), Jordan-West Bank [occupied
by Israel since 1967] (1,110 CSM), Lebanon (160 CSM),
Pakistan (457 WSB), Syria (308 CSM).
East Asia (21,530 CSM and 451 WSB): Hong Kong
(384 CSM and 100 WSB), Indonesia (9,245 CSM and 150
WSB), Korea (4,586 CSM), Laos (275 CSM), Malaysia (220
CSM), Philippines (1,545 CSM and 201 WSB), Ryukyu
Islands [located south of Japan, incl. Okinawa, Sakishima,
and Amami island groups. Self governing from 1966.
Returned to Japan in 1972] (50 CSM), Vietnam (5,225
CSM).
Latin America (53,761 CSM and 2,305 WSB): Antigua
(37 CSM), Bolivia (555 CSM and 173 WSB), Brazil (29,919
CSM and 506 WSB), British Honduras [Belize] (225 CSM
and 20 WSB), Chile (1,726 CSM and 151 WSB), Costa Rica
(679 CSM and 100 WSB), Dominica (23 CSM), Dominican
Republic (7,429 CSM and 105 WSB), Ecuador (1,295 CSM),
El Salvador (836 CSM and 200 WSB), Grenada (114 CSM),
Guatemala (1,944 CSM), Guyana (72 CSM), Haiti (1,010
CSM), Honduras (674 CSM), Jamaica (208 CSM and 100
WSB), Montserrat (18 CSM), Panama (765 CSM and 450
WSB), Paraguay (491 CSM and 400 WSB), Peru (5,842
CSM and 100 WSB), St. Kitts (59 CSM), St. Lucia (69
CSM), St. Vincent (30 CSM), Uruguay (81 CSM).
Grand total by commodity: 317,769,000 lb of CSM and
11,347,000 lb of WSB. Agencies distributing the most CSM
and WSB (in million lb): CARE 180, CRS 68, UNICEF 42.
Countries receiving more than 1 million lb of CSM
and WSB combined (in millions of pounds): India 189.1,
Brazil 30.4, Indonesia 9.3, Dominican Republic 7.5, Peru
5.6, Vietnam 5.2, Korea 4.6, Guatemala 1.9, Chile 1.8,
Philippines 1.7, Ecuador 1.3, Jordan-West Bank 1.1, Haiti
1.0.
Concerning “veg oil” (soybean oil) shipped under P.L.
480 Title II in fiscal year 1970: India received 54.227 million

lb [24,597 metric tons] (p. 116). Address: Washington, DC.
Phone: 703-875-4901 (1991).
7059. USDA Plant Inventory. 1971. Plant material introduced
January 1 to December 31, 1969 (Nos. 338614 to 346863).
No. 177. 278 p.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Leguminosae. 341241-341264 (p. 72). “From
Mississippi. Seed grown at Delta Branch Experiment Station,
Stoneville. Numbered March 17, 1969.” Variety sources
and names: Australia via Israel (1); Seminole. Australia via
Tanganyika (7); Hernon 237, Red Tanner, Yellow Kedele,
Avoyelles, CNS, Sangalo. Australia (1); 16680. Australia
via Sudan (1); Congo. Australia via Taiwan (1); Bilofield.
Brazil (1); Amerelo Giganti. Sudan (3); CMS, RI 84, HLST.
Vietnam (2); E32, Nam Vang.
Tanganyika via El Salvador (6); HLS 154, HLS 167,
HLS 219, HLS 239, HLS 241, HLS 263. Liberia Strain.
Liberia. Maturity group VI.
Note 1. HLS numbers come from Tanganyika, where
the varieties were bred in the early 1960s. The “HLS”
designation is probably derived from the names of the
parents, Hernon + Light Speckled.
Note 2. The format of this document and the HLS
numbers seem to indicate that this “Liberia Strain” came to
the USA from Tanganyika via El Salvador. In other words,
it started in Liberia, then went to Tanganyika, then to El
Salvador, and then to Stoneville, Mississippi. We do not
know how it got to Liberia.
Talk with Dr. Randall Nelson, curator of the U.S.
Soybean Germplasm Collection, Urbana, Illinois. 1997. Nov.
24. “Liberia Strain” is probably not a varietal name; it just
means that this seed probably came from Liberia. We do
not know where the variety was before it went to Liberia.
Dr. Hartwig, who was the curator of the Southern Soybean
Collection in Stoneville, Mississippi at the time, probably
received this soybean strain from somebody in Liberia,
entered it in the register, then grew it out. There is no
additional information about many soybean accessions from
the southern collection aside from that which appears in the
USDA Plant Inventory. Address: Washington, DC.
7060. Wolf, W.J.; Cowan, J.C. 1971. Soybeans as a
food source. Cleveland, Ohio: CRC Press, and London:
Butterworth & Co. 86 p. Illust. No index. 28 cm. [276 ref]
• Summary: Contents: Introduction. Seed structure and
composition. Soybean production: Early history, areas of
production, production, importance of varieties. Disposal
of the crop: Grading standards, disposition. Processing
soybeans into oil and meal: Storage, preparation of
beans, extraction, desolventizing, degummed oil and
lecithin separation. Conversion to edible oil products:
Alkali refining, bleaching, hydrogenation, deodorization.
Soybean oil products: Salad and cooking oils, shortening
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and margarine oils, flavor stability of soybean oil, soybean
lecithin–products and use. Food uses of soybean proteins:
Physical and chemical properties (solubility as function of
pH, molecular size, reactions of the 7S and 11S globulins,
solubility of isolates, denaturation, amino acid composition),
forms of soy proteins (whole soybeans, processed soybean
protein products–soy flours and grits), selling prices and
production estimates, functional properties (emulsification,
fat absorption, water absorption, texture, dough formation,
adhesion, cohesion, and elasticity, film formation, color
control, aeration), nutritional properties (antinutritional
factors, protein quality of soybean products), foods
containing soy proteins (oriental foods, domestic foods),
problem areas. Conclusions.
An excellent source of information on soy flour and
modern soy protein products, this book contains surprisingly
little information about traditional East Asian soyfoods such
as tofu, soymilk, miso, tempeh, etc., even though a number
of the latter foods are much more widely used worldwide.
Moreover, scientists at the USDA laboratory in Peoria
where both authors work wrote or published more than 45
documents on miso between 1948 and 1971, and more than
40 documents on tempeh between 1960 and 1971. The book
would be greatly improved by the addition of an index. The
extensive bibliography would be greatly improved by the
inclusion of the titles of the articles. Address: 1. Head, Meal
Products Investigations; 2. Chief, Oilseed Crops Lab. Both:
Northern Regional Research Lab., Peoria, Illinois.

NY 14456. Phone: 315-787-2255.
7063. Rockland, Louis B. Assignor to the USA as
represented by the Secretary of Agriculture. 1972. Quickcooking soybean products. U.S. Patent 3,635,728. Jan. 18. 4
p. Application filed 26 March 1968. [4 ref]
• Summary: “Process for treating soybeans to remove
bitterness and other undesirable taste qualities, and to
tenderize the beans so that they can be cooked in a short
time, all the while retaining the integrity of the beans. The
procedural steps include a conditioning of the beans by a
brief contact with boiling water, followed by soaking in an
aqueous solution containing sodium chloride, a chelating
agent, and an alkaline agent. The hydrated beans are then
dried, for example, by contact with air at 130º-170ºF.
Alternatively, the hydrated beans may be preserved by
freezing, or by partial dehydration followed by holding
at refrigeration or even ambient temperatures.” Address:
Pasadena, California.

7061. Dimler, R.J. 1972. Re: Misuse of the abbreviation TVP
for textured vegetable protein. Letter to F.R. Senti, Deputy
Administrator, MNR, ARS, Jan. 6. 1 p. Typed, without
signature (carbon copy).
• Summary: “I find that some of my people are falling into
the bad habit of using ‘TVP’ as an abbreviation for the term
textured vegetable protein. Unfortunately, TVP is a registered
trademark of the Archer Daniels Midland Company,
therefore we all need to be very careful to avoid using TVP
except in specific reference to the ADM products.
“I am sure that the ADM choice of trademark is going to
prove awkward and inconvenient for many people. It is too
obvious an abbreviation for the class term textured vegetable
proteins.” Address: Director of Div. [Peoria, Illinois].

7064. Dimler, R.J. 1972. Oriental ceremonies at
groundbreaking for a new rural industry. Notes from the
Director of the Northern Division No. 1058. p. 2. Jan. 21.
• Summary: Describes the groundbreaking ceremonies on
Jan. 19 for the new $12 million Kikkoman shoyu plant at
Walworth, Wisconsin. “Kikkoman sells 100 million gallons
of shoyu annually, besides a line of dehydrated soups,
miso,... The shoyu fermentation takes about 3 months
and Kikkoman expects to start their first fermentations in
October or November 1972 with the first sales in 1973.
Initial production will amount to about 2,500,000 gallons
annually which will use about 500,000 bushels total of
wheat and soybeans per year. The plant brings to fruition the
results from PL-480 research that NMN sponsored under
the direction of Dr. C.W. Hesseltine (FL= Fermentation
Lab), and that Kikkoman continued after the project itself
terminated.”
Dr. Hesseltine was among the honored guests. He found
it cold standing in a corn field for almost 2 hours. Note:
NMN probably stands for Northern Marketing and Nutrition
Division–according to Dr. Walter Wolf, who worked there for
many years. Address: Director [Northern Regional Research
Lab., Peoria, Illinois].

7062. Bourne, Malcolm C. 1972. Re: Equipment necessary
to establish a small plant for making soymilk. Letter to
Purchasing Dep., Rockefeller Foundation, 111 West 50th St.,
New York, NY 10020, Jan. 7. 4 p. Typed, with signature on
letterhead.
• Summary: Describes 12 pieces of equipment needed to
make 3,000 to 5,000 pints per day of soymilk, using the
Cornell method, at a pilot plant in the Philippines. Address:
Assoc. Prof., New York State Agric. Exp. Station, Dep. of
Food Science and Technology, Food Research Lab., Geneva,

7065. Bernard, R.L.; Lindahl, D.A. comps. 1972. The
Uniform Soybean Tests, northern states, 1971. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 248. Jan. 125 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1971%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
Plant Science Research Division, cooperating with State
Agricultural Experiment Stations.”
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Contents: Soybean investigations personnel. Uniform
Test participants. Introduction. Methods. Uniform test
locations. Identification of parent strains. Uniform test
00. Preliminary test 00. Uniform test 0. Preliminary test
0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Growing conditions.
Origin and development of Ada, Bonus, Columbus,
Harwood, Steele, Swift, Vansoy, Wilkin, Williams, and Wye.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
7066. Cooper, Richard L. 1972. Soybean varieties of the
future. Soybean Digest. Jan. p. 10-13. Publication No. 685 of
the U.S. Regional Soybean Laboratory. [2 ref]
• Summary: “Higher yield has been and will continue to
be the major goal in future varieties. Other objectives will
be increased disease and insect resistance and changes
in chemical composition of the seed (i.e., higher protein,
different fatty acid composition, etc.).
“Yield is determined only in part by the variety. The
environment in which it is grown also plays a major role in
determining the yield obtained.
“Thus, to guide the breeder in this quest for higher
yielding varieties, a knowledge of the environmental factors
limiting soybean yields is very helpful. These major factors
are light, moisture, fertility, and pest resistance. Higher
yielding varieties depend, to a great extent, on overcoming
some of these limiting environmental factors.
“Improved light use efficiency: Recent evidence
(Jan. 1970 Soybean Digest) has indicated that when
presently available varieties are grown in highly productive
environments, excess vegetative growth tends to occur,
resulting in early lodging which may reduce yields as much
as 25% to 30% (i.e., 55 bu/a versus 70 bu/a).
“This reduction in yield is attributed primarily to the
reduced light use efficiency that results when early lodging
disrupts the highly organized plant canopy. The canopy
height may be reduced 50% or more, greatly increasing the
mutual shading of leaves.
“While use of lower seeding rates has been partially
successful in reducing lodging and increasing yields of
currently grown varieties, it is evident that varieties of the
future must have greater lodging resistance if yields are to
continue to increase. Considerable effort by both public
and private breeders is being placed on the development
of shorter, semidwarf varieties, which are better adapted to
highly productive environments. These varieties will have
greater lodging resistance and will put a greater percentage
of the dry matter produced into seed, rather than into
excessive vegetative growth.
“Lodging is not the only factor that influences light use
efficiency. Canopy shape, leaf angle, leaf shape, total leaf
area, and photosynthetic rate per unit leaf area are other
variety characteristics which influence light use efficiency.

Theoretically, a variety with an open canopy, erect, small
or narrow leaves, and high photosynthetic rate per unit leaf
area, combined with adequate but not excessive total leaf
area, would be an optimum plant type from the standpoint of
light use efficiency.
“Such traits are currently being studied in cooperative
efforts between plant physiologists and plant breeders. This
research may well lead to the development of such plant
types in future varieties.
“One cannot adequately discuss light use efficiency
without considering plant distribution. Planting patterns
(row spacing and population per acre) have a major effect on
light use efficiency. The optimum planting pattern may be
quite different for new semidwarf varieties than for existing
varieties. For example, solid seeding (6- or 7-inch rows) at
two plants per foot, giving approximately equidistant plant
spacing, may be necessary to maximize yields with these
new plant types.
“More efficient use of moisture: Most years, and on
most soils, moisture plays an important role in limiting
soybean yields. Varieties of the future will make more
efficient use of available moisture. One of the best ways to
increase moisture use efficiency (bu/acre inch of water) is by
development of higher yielding varieties.
“A more direct approach is to develop varieties with
more extensive root systems, more efficient vascular systems
and lower transpiration rates (a function of rate/unit leaf area
and total leaf area). These traits are currently being studied
by the plant physiologists, and ultimately may be included in
future varieties by the plant breeder.
“Better soil management practices, to improve
moisture penetration and water holding capacity, will also
play an important role in improved water use efficiency.
With semidwarf varieties of the future, use of irrigation
on soybeans may become more widespread. With current
varieties, severe lodging often occurs under irrigation with
yields leveling off at 50 to 60 bu/a. With new, semi-dwarf
varieties, yields of 80 to 90 bu/a and higher may be possible.
making irrigation of soybeans more attractive economically.
“Increased response to fertility: It is well established that
top yields are produced on soils with high fertility. It is also
well established that economic responses can be obtained
from P and K fertilization on soils testing low in P and K.
Much less understood, however, is the response of soybeans
to soil nitrogen.
“Nitrogen, combined with the development of varieties
with greater lodging resistance, has played a key role in yield
breakthroughs of corn, wheat, and rice. Thus there is reason
to suspect that nitrogen may also play a key role in a yield
breakthrough in soybeans.
“Yet yield responses from N fertilization of soybeans
have, in general, been small. Failure to achieve larger yield
responses may be due to numerous factors. For example,
in some studies, nitrogen fertilization has stimulated early
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vegetative growth, resulting in increased early lodging which
may have cancelled out the potential benefit of the applied
nitrogen.
“Another factor is that the addition of 100 to 200 pounds
of N fertilizer/a tends to reduce nitrogen fixation; and hence
these two sources of nitrogen tend to cancel out each other
with no net gain in total nitrogen to the plant.
“Soybeans are a legume, and as such, when nodulated
with Rhizobium bacteria, are able to obtain part of their
nitrogen from the air (nitrogen fixation). Considerable
research is currently underway to develop better Rhizobium
strain x soybean variety combinations that will fix nitrogen
more efficiently and thereby increase soybean yields.
“Just how much of the nitrogen demand of the plant
is met through fixation and how much is taken up from
the soil is an uncertainty. It is, in part, a function of the
nitrogen level of the soil. The higher the soil N, the lower
the percentage fixed. Recent estimates, using a new assay
technique (acetylene-reduction), have indicated that fixation
may account for about one-half of the total nitrogen need of
field-grown soybeans. The rest must then be obtained from
the soil.
“Recent research evidence suggests, that with currently
grown varieties, which were selected under a system of
nodulation, some method of nitrogen application or form
of nitrogen must be found that will make soil nitrogen
and N-fixation complimentary if maximum yields are to
be obtained. An alternative approach might be to develop
Rhizobium strains tolerant to high soil nitrogen. Yet another
approach is to develop non-nodulating soybean varieties
which obtain all their nitrogen from the soil and are as
responsive to nitrogen fertilizer as many nonlegume crops.
“All these approaches to improve the nitrogen
metabolism of soybeans are currently being explored. The
approach that proves to be most successful will be a major
factor in determining the genetic makeup of future varieties.
“Pest resistance: The longer any crop is grown, the
greater the possibility that pests will develop that will
attack the crop. This is true of soybeans–for example, the
development of phytophthora root rot, bacterial pustule, and
cyst nematode.
“Fortunately, plant breeders, in cooperation with plant
pathologists and nematologists, have been quite successful in
development of varieties resistant to these pests. However, it
is a never-ceasing battle, where new diseases occur or more
virulent strains of already existing pests develop, which
break down the resistance of previously resistant varieties
(e.g., the new strain of cyst nematode).
“Insects have long been a problem in the South and
may be becoming more important in the North. A source of
Mexican bean beetle resistance has recently been discovered
and may be an important breakthrough in breeding for
resistance to this pest. Leafhoppers can cause considerable
damage in northern states on varieties with less than

normal pubescence (hairs). Experimental lines with dense
pubescence are available and this trait may play an important
role in insect resistance of future varieties.
“Future varieties may also have resistance to such
common diseases as brown stem rot, downy mildew,
charcoal rot, and bacterial blight, to mention a few. The
necessity for resistance to the numerous plant pests, i.e.,
fungi, bacteria, viruses, nematodes, and insects, will become
of increasing importance in future varieties.
“Weeds are another class of plant pests, in that they
compete with soybeans for light, moisture, and nutrition.
With development of more reliable herbicides, the necessity
of breeding plant types for competitiveness with weeds
may diminish.” Continued. Address: Research agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, and Assoc. Prof., Dep. of Agronomy, Univ. of
Illinois, Urbana, Ill. 61801.
7067. Cooper, Richard L. 1972. Soybean varieties of the
future (Continued–Document part II). Soybean Digest. Jan.
p. 10-13. Publication No. 685 of the U.S. Regional Soybean
Laboratory. [2 ref]
• Summary: (Continued): “In some ways this may be
desirable in that those varieties most competitive with weeds
may require a larger percentage of their dry matter in the
vegetative plant parts, hence reducing the percentage of dry
matter in the seed. Also, such plant types may have excessive
leaf area resulting in considerable mutual shading and
reduced light use efficiency.
“Varieties of the future, bred for increased light use
efficiency, may well be less competitive with weeds, making
chemical weed control an essential part of the management
system if maximum yields are to be obtained.
“Special use varieties: Breeding for higher yield will
continue to be the major objective of most plant breeders.
But a portion of their efforts has been, and will continue to
be, directed to the development of special use varieties, even
if some sacrifice in yield may be necessary. Examples of
such varieties are high protein varieties (up to 50% protein),
high oil varieties (up to 25% oil), varieties with oil of vastly
different fatty acid composition, and large-seeded varieties
for specialty food markets.
“Also, as more is learned about amino acid composition
and protein quality of soybeans, varieties for special food
uses may be developed. Such varieties will continue to be a
fairly small part of the total production, however.
“Hybrid soybeans: The recent discovery of male
sterility in soybeans has generated much excitement about
the potential of hybrid soybeans. There are many obstacles
to overcome in the route to hybrid soybeans. Whether this
approach will be successful, and whether the yield advantage
of hybrid soybeans will be sufficient to justify the higher cost
of seed, remains to be seen.
“In the meantime, the use of male sterility by the plant
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breeder, as a tool to make many more crosses and to obtain
many new genetic combinations, may result in development
of new, higher yielding pure line varieties, making it
increasingly difficult to develop hybrid varieties which are
superior in yield.
“Source of future varieties: In the past 5 years the
number of private breeders has increased, and with the
passage of the new Plant Protection Act, to permit protection
of new varieties, there is reason to believe this trend will
continue.
“However, I do not foresee a sudden drop in breeding
efforts by public breeders, although emphasis may gradually
shift to more fundamental studies. It can take up to 10 years
to get a new breeding program established to the point of
releasing new improved varieties; and even then there is no
guarantee that the initial crosses made will produce superior
varieties.
“In an attempt to shorten the varietal development
period, some private breeders are contemplating release of
nonpure lines which may contain considerable variation in
plant characteristics (e.g., flower, pubescence, and hilum
color). Whether such varieties will be acceptable remains to
be seen.
“I would anticipate that public agencies will continue to
release new varieties which are developed as a normal part of
their research programs to better understand the soybean.
“Private blends, brands, and a few varieties have already
begun to reach the market and many more will be marketed
in the near future. Initially, some companies began by
marketing blends of publicly developed varieties. Then other
companies began marketing publicly developed varieties
under brand name with the variety name unstated. This has
led to a rapid proliferation of private blends and brands.
“Because of the numbers involved, it has been difficult,
and will be more difficult in the future, for any one testing
group to provide good performance data on all blends,
brands, or varieties being sold. In an attempt to provide some
information on private releases, a number of states have set
up a fee testing program for private varieties on a volunteer
basis. This information is available on request from the
various state experiment stations for use in evaluating new
varieties.
“In absence of this information a grower can use the
procedure he has adopted for testing corn hybrids, on-thefarm strip tests. In this manner he can determine which
varieties are most productive for him. Use of publicly
developed varieties, with known parentage, can serve as
useful reference varieties in evaluating the performance of
private blends, brands, and varieties. Care should be taken to
use a reference variety of similar maturity to the private entry
being tested, and to grow them side by side in order to obtain
a fair comparison of performance.
“As the breeding programs of private breeders
become better established, I would anticipate the release of

increasingly improved varieties, necessitated by the keen
competition that will develop.”
Photos: (1) A small portrait photo of Richard L.
Cooper. (2) A new straight-stem variety and one of the
older branching types–growing side by side in a field.
Address: Research agronomist, Plant Science Research Div.,
Agricultural Research Service, USDA, and Assoc. Prof.,
Dep. of Agronomy, Univ. of Illinois, Urbana, Ill. 61801.
7068. Koritala, S. 1972. Selective hydrogenation of soybean
oil. VI. Copper-on-silica gel catalysts. J. of the American Oil
Chemists’ Society 49(1):83-84. Jan. [4 ref]
• Summary: Describes the preparation of copper-on-silica
gel catalysts containing 15% and 20% copper. These
catalysts can be re-used three times without significant loss
of activity. It is well known that copper catalysts are the
most selective for the reduction of linolenate in soybean oil.
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
7069. Soybean Digest. 1972. Princess Soya’s Kristie Roach.
Jan. p. 9. Color photo on cover.
• Summary: A full-page color photo of her standing, in
crown, robe, and long white gown, holding a bouquet of
roses, graces the cover of this issue.
An article (p. 9) titled “Princess Soya’s Activities,”
notes that Miss Roach, from Natchitoches, Louisiana, has
made numerous appearances on behalf of soybean growers
throughout the nation
“In October, she attended the National Assn. of Farm
Broadcasters in Kansas City, Kansas, and was featured in 35
radio interviews and seven television interviews by stations
throughout the soybean-producing belt.
“A reception honoring Princess Kristie was held at the
ASA winter board meeting in Washington D.C., Dec. 1.
Congressmen, leaders of commodity groups from across
the nation, as well as high-ranking officials from the U.S.
Department of Agriculture attended the reception. Princess
Soya reported on her activities since her reign began last
August.
“In March, Princess Kristie will accompany soybean
yield winners on a trip to Italy, Greece, and Yugoslavia
sponsored by Elanco Inc.”
A black and white photo shows Kristi Roach, in crown
and sash, standing between Harry Henderson, president of
the Louisiana Soybean Association, and U.S. Senator Allen J.
Ellender (right) of Louisiana at ASA’s winter board meeting.
7070. Mustakas, Gus C.; Albrecht, William J.; Bookwalter,
George N. Assignors to the USA as represented by the
Secretary of Agriculture. 1972. Production of vegetable
protein beverage base. U.S. Patent 3,639,129. Feb. 1. 4 p.
Application filed 9 April 1970. [4 ref]
• Summary: A rapid continuous process which utilizes
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vegetable protein flour to produce a highly nutritive protein
beverage base powder that can be easily converted to a liquid
product by merely adding water.
Note. This is the earliest English-language document
seen (Aug. 2013) that contains the term “vegetable protein
beverage base,” which probably refers to soya milk. Address:
Northern Regional Research Lab., Peoria, Illinois.
7071. Dirks, Harlan J. 1972. Norway, a growing market
for U.S. soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). Feb. 7. p. 8-9.
• Summary: Norwegian soybean processors, through an
aggressive campaign urging consumers to use “healthful”
all-vegetable margarine, have managed to double sales of
soybean oil margarine in a 10-year period. Total imports of
soybeans have risen from 23,000 tonnes in 1955 to 183,000
tonnes in 1970. At the same time, crushing capacity has
expanded from one small plant to three modern extraction
plants. The driving force behind this growth in the soybean
processing industry has been soybean oil margarine. In
1970, Norway produced 33,000 tonnes of soybean oil. 75%
of this total was used by the margarine industry. Soybean
oil has gradually displaced fish oil as the base for margarine
in Norway. Photos show three soya margarine products:
Soft Soya Margarin (2 packages), and Solei Soya Margarin.
Address: U.S. Agricultural Attaché, Copenhagen, Denmark.
7072. Shufflebarger, Virginia. 1972. Menu ideas using
February’s plentiful foods. Washington Post, Times Herald.
Feb. 17. p. E3.
• Summary: These family-tested menus feature foods
that are “officially listed as Plentiful Foods by the U.S.
Department of Agriculture.” A logo shows the USDA’s
“Plentiful Foods” logo.
Peanuts contain as much protein (about 26%) as an
equal amount of cooked hamburger or cheddar cheese.
They are also a good source of food energy, B vitamins, and
minerals.
“Eggs are such a good source of protein that they, like
nuts, are counted as meat alternatives.”
7073. Gorell, Wally. 1972. Miso: What it is. How to make it
(Leaflet). Boston, Massachusetts. 2 panels each side. Each
panel: 22 x 18 cm. [1 ref]
• Summary: The author notes: “For the above text, I have
drawn heavily on the writings of K. Shibasaki and C.W.
Hesseltine which appeared in Economic Botany (1962) and
Mycologia (1965).” Address: Boston, Massachusetts.
7074. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1972. The Uniform Soybean Tests: Southern States, 1971.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 249. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/

UniformSoybeanTests/70soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page:
“United States Department of Agriculture.
“Agricultural Research Service.
“Plant Science Research Division.
“Cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Strain
identification. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII. Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
7075. Kakade, Madhusudan L.; Simons, N.R.; Liener, I.E.;
Lambert, J.W. 1972. Biochemical and nutritional assessment
of different varieties of soybeans. J. of Agricultural and
Food Chemistry 20(1):87-90. Jan/Feb. [22 ref]
• Summary: Over 100 different commercial varieties
and experimental strains of soybeans were screened for
antitryptic and hemagglutinating activities. Of all the factors
examined, only the weights of the rat pancreas showed a
significant inverse correlation with PER. “The possibility is
suggested that there exists in raw soybeans a factor(s) which
has no demonstrable antitryptic activity in vitro but which is
nevertheless capable of causing pancreatic hypertrophy and
an inhibition of growth.” Address: Dep. of Biochemistry,
Univ. of Minnesota, St. Paul, MN 55101.
7076. Kuhn, C.W.; Demski, J.W.; Harris, H.B. 1972. Peanut
mottle virus in soybeans. Plant Disease Reporter (USDA)
56(2):146-47. Feb. [4 ref]
• Summary: During 1971, peanut mottle virus (PnMV) was
found in commercial soybeans in Georgia. Note: This is the
earliest document seen that describes a natural occurrence
of the virus. Kuhn (1965) previously reported the soybean
to be an experimental host. Address: 1. Prof., Dep. of Plant
Pathology & Plant Genetics, Univ. of Georgia, Athens, GA
30601.
7077. Wang, Hwa L.; Ellis, J.J.; Hesseltine, C.W. 1972.
Antibacterial activity produced by molds commonly used in
Oriental food fermentations. Mycologia 64(1):218-21. Jan/
Feb. [6 ref]
• Summary: Antibiotics (such as penicillin) have long been
made from fungal cultures.
Tempeh made with Rhizopus oligosporus (strain NRRL
2710) was found to have natural antibacterial activity. That
means that the tempeh mold is capable of synthesizing an
antibiotic. It is well established that antibiotics minimize
infections. Conclusion: “The finding of antibacterial
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compounds produced by molds commonly used in Oriental
food fermentations, therefore, offers a better understanding
of the true value of fermented foods.” Address: Northern
Regional Research Lab., Peoria, Illinois.
7078. Dimler, R.J. 1972. Beeson replaces Hawkeye for tofu.
Notes from the Director of the Northern Division No. 1065.
p. 2. March 17.
• Summary: “During the past 2 years, Japanese associates
of Lou West, Farmer City Grain Company and Pacific Grain
Company, have investigated the suitability of the Beeson
variety of soybeans for tofu. A pilot quantity of Beeson was
tested in 1970, and a year later about 50 times this amount
was used commercially. This year, Beeson has replaced
Hawkeye completely in his company’s shipments made thus
far. Besides being satisfactory for tofu, one main advantage
of Beeson is the higher yields per acre in the Farmer City
area. Both varieties have Mukden and Richland in their
parentage.” Address: Director [Northern Regional Research
Lab., Peoria, Illinois].
7079. American Soybean Association. 1972. Soybean Digest
Blue Book Issue. Hudson, Iowa: American Soybean Assoc.
168 p. Index. Index of advertisers. 22 cm.
Address: Hudson, Iowa.
7080. Baker, A.J.; Gallimore, W.W. 1972. Substitute and
synthetic foods with emphasis on soy protein. Marketing and
Transportation Situation (MTS/USDA, ERS) No. 184. p. 1214. *
7081. Gallimore, William W. 1972. Synthetics and
substitutes for agricultural products: Projections for 1980.
USDA Economic Research Service, Marketing Research
Report No. 947. 64 p. March.
• Summary: Contents: Highlights. Introduction. Main
areas of substitution: Food and beverages, Apparel and
furnishings, Industrial. Projected substitution for animal
products: Substitutes for meat, Dairy products, Leather,
Wool. Projected substitution for plant products: Cotton,
Sweeteners, Citrus juices. Impact and implications. Glossary.
Appendix tables.
The subsection titled “Substitutes for meat” (p. 1828) contains the most information related to soy protein
products. Table 4, titled “Estimated production of soy protein
foods, 1970” (p. 20) gives the following figures: Flour and
grits 500 to 600 million lb at 5½-11½ cents/lb. Concentrates
35 million lb at 18-25 cents/lb. Isolates 25 million at 35-45
cents/lb. Textured items–Extruded 30 million lb at 28 cents/
lb and up. Spun–Unknown at 50 cents/lb and up. For each
of the above is also given: Protein content and current uses.
Address: Agricultural Economist, Marketing Economics
Div., USDA, Washington, DC 20250.

7082. Nester, Ruel P.; Gattis, James L. 1972. Si cultiva soya
este drenaje puede servirle [If you cultivate soybeans, this
drainage can be useful]. Agricultura de las Americas (Kansas
City, Missouri) 21(3):14-15. March. [Spa]
• Summary: By complete mechanization, without loss
of soil, time, or money, with the roundup of flood zones.
Address: 1. Extension agronomist; 2. Extension agricultural
engineer. Both: Univ. of Arkansas.
7083. O’Mara, Charles J. 1972. Brazil’s new soybean crop
may beat record by million tons. Foreign Agriculture (USDA
Foreign Agricultural Service). March. p. 11.
• Summary: “From a record 1970-71 crop estimated at 2.1
million metric tons, some optimists expect Brazil’s soybean
production in 1971-72 to climb by another 1 million tons
to slightly more than 3 million. The 1969-70 crop was 1.3
million tons.
“Rio Grande do Sul is expected to be top producer in
1971-72 with an output estimated at 1.9 million tons. Parana
will likely produce some 850,000 tons, while Sao Paulo will
grow another 150,000 tons. The States of Mato Grosso, and
Goias will produce yet another 100,000 tons between them.
“Increased yields and greater acreage have been largely
responsible for the boost in production. Area grew by 59
percent between 1969-70 and 1970-71, from 2.9 million
acres to 4.6 million.
“Growth in the production of soybeans has, strangely
enough, been advanced by Government assistance given to
wheat growers. Because farmers have found it is economic
to rotate soybeans with wheat, soybean production will
probably continue to grow apace as wheat output increases.
“Brazil’s estimated calendar 1971 exports of soybeans
and soybean products were 3,000 tons of oil, 655,000 tons
of meal, and 200,000 tons of beans. Compared with 1970,
oil exports increased, meal shipments were up by 25 percent,
and bean exports declined.
“Brazil’s export volume depends not only on price, but
also–and perhaps more importantly–on the soybean situation
in the United States. Brazil’s soybean crop comes in toward
the end of the U.S. crop and, therefore, the size of the U.S.
carryover limits Brazilian soybean exports.
“Generally the market for Brazilian meal has been good
and indications are that its export will increase steadily in
the next few years. But because of the larger production
predicted for the 1971-72 crop and also because of the
expected oil surplus this year prices will probably drop.
“Whether these factors will make Brazilian oil more
attractive on the world market this year cannot be determined
at this time. The trade is pessimistic about this year’s market,
but it hopes that within the next year or two, the Government
of Brazil will take action (probably in the form of additional
tax incentives) to insure the competitiveness of Brazilian oil.
“Within Brazil, consumer use of soy products is
increasing between 6 and 7 percent a year and the future
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looks bright. Soft margarine was market tested in Rio de
Janeiro last year and its production and sale will begin in San
Paulo soon.
“Consumption of soybean products by the feed industry
is also expanding, especially as Brazil’s poultry and swine
industry grows and becomes more aware of the advantages
of using protein meals. Figures are not available on actual
use by the feed industry, but there is no question that soybean
meal will find an ever expanding market as its use in animal
feed increases.
“Although the domestic soybean price situation was
so unstable in 1971 that cheaper alternatives were often
substituted in feed rations, feed companies now believe that
within the next 5 years they may be supplying domestically
produced soybean meal to Brazilian cattle operations.”
Note: Based on a dispatch by C.J. O’Mara. Address:
Asst. Agricultural Officer, Sao Paulo [Brazil].
7084. USDA Food and Nutrition Service. 1972. List of
companies producing brands of textured vegetable proteins.
Washington, DC. March. *
7085. Wolf, Walter J. 1972. Re: Enclosing scanning electron
micrographs of Hawkeye and Beeson soybeans as requested.
Letter to Mr. Louis West, Farmer City Grain Co., 201 W.
North St., Farmer City, Illinois 61842, April 21. 2 p. Typed,
without signature on letterhead.
• Summary: Dr. Wolf encloses ten scanning electron
micrographs, each one numbered, as requested during his
visit on April 5. The micrographs show:
“No. 5453. Stress crack in seedcoat of Hawkeye sample.
“No. 5445. Small stress crack in Beeson seedcoat.
“No. 5909. Large stress crack in Beeson seedcoat.
“No. 5447. Large stress crack and rupture in Beeson
seedcoat.
“No. 5904. Cross section of Beeson seedcoat.
“No. 5908. Cross section of Beeson seedcoat.
“No. 58914. Small stress crack in Beeson sample soaked
in water 2 hours and air dried.
“No. 5915. Close-up of edge of crack in 5914 showing
outer two cellular layers in cross section
“No. 5917. Large stress crack in Beeson sample after
soaking in water overnight and air drying.
“No. 5916. Close-up of edge of stress crack in 5917.”
“For lack of a better name I am calling the defects
observed ‘stress cracks.’ Less than 3 percent of the Hawkeye
sample contained stress cracks whereas about 40 percent
of the Beeson sample contained such cracks. It appears
that the outer two cellular layers cracked and pulled apart
thereby exposing the remaining cellular layers in the hull.
Such areas would undoubtedly be weaker than the intact hull
and I would expect water to penetrate vary rapidly through
the hourglass cell region (the long column-like calls of the
second layer from the exterior surface) since there are large

voids between these cells. Beans with stress cracks would
probably absorb water more rapidly than beans without them
“Preliminary examination of the seedcoat from Beeson
variety indicates that the hull may vary in thickness
depending on the region examined with respect to the hilum.
The variation in thickness appears to be largely in the length
of the hourglass cells (pictures 5904 and 5908). I do not
know yet whether this is peculiar to Beeson or not.
“Stress cracks resembling those found in the untreated
beans can be formed by soaking the beans and then allowing
them to air-dry. On short soaking the cracks tend to be small
(No. 5914) but on soaking overnight and than drying the
cracks become very large (No. 5917). A close-up view of
the edge of these cracks is similar to those observed in the
unsoaked beans having stress cracks, i.e., one can readily see
a cross section of the two outer cellular layers.
“A tentative explanation for the stress cracks is that they
develop when the mature beans get rained on in the field
before harvesting. However, there is no apparent reason why
Beeson beans should be more susceptible to this problem
than Hawkeye beans.
“We are reporting this defect in a paper that will appear
in an early issue of Cereal Science Today but since it has
not been published yet we would appreciate it if you would
not release these pictures to anyone. Sincerely,...” Address:
USDA / ARS Northern Marketing and Nutrition Research
Div., 1815 North University St., Peoria, Illinois 61604.
7086. Borchers, Raymond; Manage, Lata D.; Nelson, S.O.;
Stetson, L.E. 1972. Rapid improvement in nutritional quality
of soybeans by dielectric heating: A research note. J. of Food
Science 37(2):333-34. March/April. [10 ref]
• Summary: Radiofrequency (RF) dielectric heating of
whole soybeans had many of the same effects and treating
with moist heat. Trypsin inhibitors were rapidly inactivated
and there was little browning. Address: 1-2. Dep. of
Biochemistry and Nutrition, Univ. of Nebraska; 3-4. USDA
Agricultural Engineering, ARS. All: Lincoln, Nebraska
68503.
7087. Bourne, M.C. 1972. Defatted soybean cotyledons as
a high protein, stable, dry food. Canadian Institute of Food
Science and Technology Journal 5(2):A39-A41. April. [3 ref.
Eng]
• Summary: Hexane was used to extract the fat from soybean
halves of the varieties Bansei and Clark. Address: New York
State Agric. Exp. Station, Cornell Univ., Geneva, NY 14456.
7088. Lime, Bruce J.; Cruse, Robert R. 1972. Beverages
from whole citrus fruit puree. J. of Food Science 37(2):25052. March/April. [12 ref]
• Summary: Supplemental protein at levels of 1.5 to 3.5%
from soy, cottonseed, and dairy sources was added to the
basic beverage formula by first solubilizing the protein.
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Soy and cottonseed proteins gave flavors which were
not compatible with citrus. Address: USDA Food Crops
Utilization Research Lab., Southern Marketing and Nutrition
Research Div., ARS, Weslaco, Texas 78956.
7089. Rosenfield, Daniel. 1972. What’s new in foods? Food
and Nutrition 2(2):11-13. April.
• Summary: One section of this article, in a question and
answer format, is titled “Textured vegetable proteins.”
Q. “What are textured vegetable proteins?” A. The
specifications allowing them as a partial meat alternative
are contained in FNS Notice 219. “Soybeans are a common
source material.
Q. “What is the USDA’s interest in textured vegetable
proteins?” A. They offer a new choice in protein foods
and can help to reduce the cost of school lunches without
sacrificing nutritional value.
Q, “How should textured vegetable protein be mixed in
a school kitchen? A. It may be hydrated first and then mixed
with meat.
Q. “Is it necessary to develop new recipes for use of
textured vegetable protein-meat mixtures? A. Yes. Some
companies have developed such recipes and FNS has a fact
sheet describing their hydration and use.
A photo shows Dr. Daniel Rosenfield.
Note: The Food and Nutrition Service (FNS), an agency
of the United States Department of Agriculture (USDA) was
established on 8 Aug. 1969 by President Richard M. Nixon
to eliminate hunger and malnutrition in the United States.
FNS is the federal agency responsible for administering the
nation’s domestic nutrition assistance programs, including
the Food Stamp Program (FSP, operating since 1964), the
National School Lunch Program (NSLP, operating since
1946), etc. Address: Director, Nutrition and Technical
Services Staff, Food and Nutrition Service (FNS), USDA.
7090. Swearingin, Marvin L. 1972. Trends in soybean
production. Soybean News (NSCIC) 23(3):2-3. April.
• Summary: Contents: Introduction (soybeans prices are at
their highest level since 1947-48). Acreage (in Indiana it is

increasing relative to corn, and is now at 3 soybean acres
for every 5 corn acres). Yield spread (historically, soybean
yields have not increased as rapidly as corn yields. However
there is some evidence in recent years that soybeans are at
least holding their own in yield increase and, perhaps, even
increasing faster in yield than corn). Row width (narrow
rows are increasingly popular especially since about 1966,
when narrow row equipment became widely available).
Fertilizer usage (In 1970, surveys showed that 61% of
Indiana soybean acres received some direct fertilization. This
is the highest state and compares with 46% for Ohio and
only 17% for Illinois and 13% for Iowa. In the early 1960s
only about one-third of soybean acres received any direct
fertilization). Lower plant populations. Earlier planting.
Systems approach to weed control. Double cropping with
soybeans. Use of improved commercial varieties.
Note: A new masthead, with a brown overlay, is running
across of the first page of this issue. Robert W. Judd is editor
at 211 S. Race Street, Urbana, Illinois. Address: Extension
Agronomist, Purdue Univ., Indiana.
7091. Van Buren, J.P.; Hackler, L.R.; Steinkraus, K.H.
1972. Solubilization of soybean tempeh constituents during
fermentation. Cereal Chemistry 49(2):208-11. March/April.
[12 ref]
• Summary: Tempeh is typically fermented for about 24
hours. However if it is fermented for 72 hours (3 times as
long as usual) about two-thirds of the nitrogen-free extract
(NFE) and half the crude protein and fat have become
soluble in water. Changes in the composition of tempeh
during fermentation at 0, 12, 24, 36, and 72 hours are given
for crude protein (decreases slightly), ammonia (increases
8-fold after 24 hours), available lysine (decreases slightly),
free fat (decreases), bound fat (decreases), fatty acids as a
percentage of total fat (increases 8.7-fold after 24 hours),
crude fiber (increases), nitrogen-free extract (increases
slightly), pH (increases), and moisture (increases).
The disappearance of crude protein shows that the
mold rapidly utilizes amino acids and low-molecular-weight
peptides for its own growth. Address: Dep. of Food Science
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and Technology, New York State Agric. Exp. Station,
Geneva, New York 14456.
7092. Rahe, Dewain H. 1972. U.S. farm exports set new
record. Foreign Agriculture (USDA Foreign Agricultural
Service). May 15. p. 2-4, 12.
• Summary: U.S. exports of soybeans were up to $1,050
million from $967 million a year earlier. Address: Foreign
Demand and Competition Div., Economic Research Service.
7093. Altschul, A.M.; Hornstein, I. 1972. Food in changing
world: Exciting forecasts by two experts who take a long
look ahead. Food Engineering 44(5):78-79. May.
• Summary: These are excerpts from a paper presented
at American Chemical Society meeting. There will be
more nutrition awareness. Cereal grains will become more
important as a source of protein and calories. There will be
more convenience foods, and food service will grow. Food
materials will change: “Five years ago, U.S. per capita
consumption of soy protein was close to zero. Now it is
about ¼ lb per year. Five years from now it may be 5 lb. And
in 20 years a conservative estimate may be 20 lb... Textured
foods from oilseed proteins and other protein sources will
take an increasingly large share of the market during the next
decade. However, their impact on markets for natural animal
foods probably will be small.”
Engineered foods will be basic. Diets will fit consumer
needs. Address: 1. USDA and Georgetown Univ. School of
Medicine, Washington, DC; 2. AID.
7094. Food Product Development. 1972. Meat pattie chosen
first product to gain nutritional, textural advantages of new
protein fiber. 6(3):18. May.
• Summary: Textured Edi-Pro 200, a soy protein fiber made
by Ralston Purina Co., contains all the vitamins and minerals
necessary to meet the requirements of the school lunch
program as described in FNS Notice 219. (Note: FNS is
USDA’s Food & Nutrition Service). Larry’s Food Products
of Gardena, California, is the first processor to incorporate
this fiber into a line of pre-cooked meat products. Larry’s
produces more than 250,000 hamburger patties daily.
7095. Sawyers, Scott. 1972. Korea: A growing market for
U.S. soybeans. Soybean Digest. May. p. 26-29.
• Summary: “Some real changes are occurring today in
Korean food habits. Five years ago most people thought of
soybeans mainly for use in the form of bean sprouts, bean
curd, paste [jang], soy sauce [kanjang / ganjang], and boiled
or fermented soybeans for soups and side dishes.
“Recently, where quantities of soy oil are available,
new foods such as soy salad oil, cooking oil, margarine,
shortening-mayonnaise and other uses of soy grits and soy
flour are becoming a reality. Also, the greater abundance
of meat, milk, and eggs made possible through livestock-

poultry enterprises is making possible better foods and levels
of nutrition. U.S. feed grains and soybean meal are playing
a significant role in providing formula feeds to support the
modernization and growth of poultry, swine, and cattle
production.
“Economic situation improves: Per capita income is on
the rise among the 32 million people of Korea. Five years
ago, yearly per capita income was $150 to $170. Today it is
$250. This opens up opportunities for new kinds of foods.
Protein foods and fats and oils are now considered essential
daily food items rather than the luxury foodstuffs of a few
years ago.
“Economic growth has been 9% to 10% per year. This
is expected to continue through 1972. This rate of growth
is most important for a developing country with limited
resources and difficulty in obtaining the necessary foreign
exchange.
“The volume of imported food and feed grains jumped
30% between 1970 and 1971. This resulted in a record
outlay of $282 million for imported raw materials and some
semiprocessed foodstuffs.
“The Korean government has implemented a program
to bolster exports in all possible sectors. Plans to increase
export earnings from agricultural items some 20% per year
include forestry, fish, and livestock products.
“Also, through land reclamation and higher announced
support prices for several crops, the government expects
to increase the land area used for crop production. Korean
agriculture
“The cattle population is down. Swine at 1.5 million
head are up 25%. Likewise, poultry numbers have risen
26% over 1970 to an estimated 29.7 million. An increased
amount of soybean meal is required as a protein supplement
for these expanded numbers of poultry and swine. Also,
the government plans to encourage the raising of 30,000
additional cattle.
“Goals for domestic crop production in 1972 include a
new total of 287,000 m/t [metric tons = tonnes] of soybeans
which would be an ambitious increase of 29% from 1971.
“To close the gap between domestic supplies and total
commodity needs, the government has recognized that
imports for feed-food grains will need to be at least 3.09
million m/t during 1972.
“Actual demand for food and feed grains and protein
meal including imports in all probability will far exceed
these government projections. Critical limitations on foreign
exchange and long-term credit may prevent any adequate
satisfaction of existing demand.
“Domestic prices are also a problem, particularly when
they far exceed the CIF cost of imports. Korean soybeans, if
available, are at least twice the price of imported soybeans.
“It is evident that as late as 1968 only a small portion of
soybeans was crushed as a source of oil, and that rapeseed
oil, rice bran oil, and sesame oil were the main supply.
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“Until a new processing plant began operation in
February 1971, most oil processing had been a family or
small press-shop enterprise (see photo). Miscellaneous
oilseeds were mechanically pressed in small lots, crudely
filtered, then sold from the same shops in a raw-unrefined
state. Most sales were measured out into buyers’ containers
or marketed in used bottles ranging from 100 grams to 1,200
grams in size.
“This year, with soy oil available in larger quantities,
bulk sales from 55-gallon barrels are being made by the
press-shops, along with limited use of packaged goods.
Some small supermarkets now have two or three brands of
packaged items on the shelves.
“Quality, refined, packaged vegetable oils, especially
soy oil, are a new item for Korean homemakers. It takes
time and educational exposure to new items before new
purchasing habits can become established.
“Domestic and import pattern: Domestic soybean
production and planted area have held even or decreased
over several years due to low yields and competition from
other cash crops. Total production averaged 150,000 to
160,000 m/t from 1960 through 1967. The 1971 production
is estimated at 222,000 m/t.
“Government expectations are that the 1972 soybean
crop can be built up to 287,000 m/t. Few industry members
feel the government target is attainable and, if so, the cost is
prohibitive compared to imported soybeans.
The imports of soybeans to Korea have been as shown
below (in metric tons):
“1968 17,400 (1,200 for crushing)
“1969 22,000
“1970 36,000
“1971 61,000 (start of Dong Bang)
“1972 50,000 (projection based on targeted 30%
increased domestic production to 283,000 m/t)
A large portion of domestic soybeans is never marketed
but consumed directly in rural households.
“Competition: The government purchase price for
rapeseed production will be increased 15% for 1972. The
possibility of importation of Canadian rapeseed also exists.
“On the meal side, fish meal imports were 12,000 m/t
in 1969, 19,000 m/t in 1970, and 22,600 m/t for 1971. Fish
meal was redesignated from free-import to restricted listing
as of January 1972. Total fish meal demand is projected at
27,000 m/t for 1972.
“Purchases of cooking oils accounted for only 6.81%
of total food purchases in 1968. The uses of soy oil and soy
protein, such as cooking oil, salad oil, margarine, shorteningmayonnaise, soy flour, grits, and meat extenders, are not as
yet well known to the Korean housewife.
“Market development: There is without question a firm
and growing demand in Korea for feed proteins to support
the growing livestock-feed business. Also there is a potential
market for soy oil if the consumer can be properly motivated.

Salads with salad oil and deep frying are essentially new
food habits yet to be introduced.
“Our purpose can be to popularize the reasons why
adequate amounts of soy oil can improve the Korean diet.
To gain acceptance and change food preferences require an
educational program to reach the prime target group, the
homemaker–through displays, printed materials, cooking
exhibits, advertisements, and articles in the mass media.
Traditional food patterns and changes affecting the consumer
market must be studied to assure that funds are used
effectively.
“Research and evaluation are an essential part of
launching and continuing a successful soy product market in
any country and market.
“During the next 6 to 12 months, the ASI program
in cooperation with Foreign Agricultural Service and the
agricultural attache in Korea will be implemented around the
following activities:
“1–Market research. A survey of oil marketing,
packaging distribution, and consumer habits will be
conducted to provide specific answers and provide guidelines
on whether a soy oil merchandising program can be
implemented,
“2–A consumer educational program featuring soy oil
and soy foods will get underway with Mrs. Jun-Ryun Wang,
president of the Korea Food Development Center. This
program will utilize TV cooking shows, radio, newspaper
women’s columns, urban and rural extension cooking
courses, food exhibits, and young women attending regular
cooking courses at the Center.
“3–Acquiring services of a qualified Korean
representative part-time to represent ASI. He will be
responsible for on-going activities.
“4–Establish necessary services for feed manufacturing
and live-stock developments through cooperation with the
Korean Feed Manufacturers Assn., emphasizing feed and soy
meal promotion.
“5–Several influential leaders of women’s groups will be
selected and invited to Japan for a workshop to observe ASA
consumer educational programs, publications, and cooking
classes there that can be adapted for similar use in Korea.
While in Japan, these leaders will have the opportunity to
observe many soy-oil and soy-based food items all the way
from manufacturing to the consumer.
“6–An identified soy oil advertising campaign in
cooperation with the brand manufacturers who qualify will
be explored and may be implemented.
“7–Continued high-level rapport with Korean
government officials with the purpose of lowering import
barriers, tariffs, and duties, in order to obtain fair treatment
with competing imported products as necessary.
“8–Commencing in July 1973, a comprehensive market
development plan will be outlined in cooperation with
the Foreign Agricultural Service, to cover the activity and
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funding necessary for a 2 to 3-year plan of action.
“In closing, the photo on page 27 shows how most
soy oil is sold in Korea today. It’s by dipper in a used
4-oz. bottle. If our activities can lead to sales in new larger
packages, and to sales of soy meal to feed manufacturers by
the ton instead of by the bag, then Korea can be a market for
100,000 m/t of U.S. soybeans in 1973 and 200,000 m/t in
1974.”
Photos show: (1) Vegetable oils in plastic bottles and tin
cans at a supermarket in Seoul. (2, page 27) In an oil press
shop in Seoul, a Korean boy dips soy oil from bulk into a
4-oz. used bottle. Address: American Soybean Assoc. Far
East Director.
7096. Soybean Digest. 1972. “Our reason for being is to
provide markets” [says Ralph T. Jackson, American Soybean
Association]. May. p. 41.
• Summary: “Ralph T. Jackson, executive vice president
of the American Soybean Assn. (ASA), testified in Kansas
City, Missouri, at recent hearings held to examine the
effectiveness of the Foreign Agricultural Service’s (FAS)
promotional activities in selling U.S. farm products abroad.
“’Soybeans can continue to capture a fair share of the
increased world demand in the years ahead, but it will take
competitive prices, a dependable supply, effective promotion,
and aggressive salesmanship,’ said Mr. Jackson.
“’Instead of taking the negative approach of limiting
supply through reduced acreage, we have taken the positive
approach of increasing the demand for our product. When
we started working with FAS in 1955, the U.S. exported only
68 million bushels of soybeans. By 1970, this figure was 433
million bushels, an increase of 536.7%,’ he continued.
“Government officia1s who determine foreign currency
allocations and soybean purchases believe there is no
substitute for soybean meal, according to Mr. Jackson. “’For
example, he said, ‘U.S. specialists reached large numbers
of key Taiwanese technicians during seminars and visits to
major processing and feed plants in Taiwan. These programs
have played an important role in soybean sales increasing
15% in 1971. In addition, the Taiwan processors have
committed themselves to increase purchases another 15% the
first 6 months of this year.
“’Our competition is fierce, well funded, and has
excellent management. To sell any raw material on a
consistent basis, we must deliver quality and quantity. Our
reason for being is to provide markets for all the soybeans
U.S. farmers produce, and at a price yielding a profit
consistent with good business practices.
“’The foreign market intelligence, the use of foreign
currency provided under P.L. 480, and other services of the
FAS have been invaluable in helping us reach this goal,’ Mr.
Jackson concluded.”
7097. Soybean Digest. 1972. Soviet Russia will need

substantial feed imports. May. p. 52.
• Summary: “The story behind official Washington’s hopes
for a long-range market for feedstuffs in the Soviet Union
was written before Agriculture Secretary Earl L. Butz went
off to Moscow to open trade talks in April.
“The heart of the situation lies in the way U.S. analysts
read Soviet blueprints for coping with their consumer
demand for more livestock feeds. The current Soviet 5-year
plan, experts point out, calls for pushing meat and egg
production up 27% between 1971 and 1975 with a 19%
increase for milk. The same plan, however, projects increases
of only 10% to 13% in feed grains and 15% in sunflowerseed.
“Putting those numbers together, top USDA officials
were saying–long before Butz’s Moscow trip–that if the
Soviet livestock goals are going to be met, substantial feed
imports from somewhere will be needed.”
7098. Sudweeks, E.M.; Ramsey, H.A. 1972. Growth of
calves fed milk replacers prepared from different fractions
of fully cooked soy flour (Abstract). J. of Dairy Science
55(5):705. May.
Address: Dep. of Animal Science, Georgia Agric. Exp.
Station.
7099. Wolf, W.J. 1972. What is soy protein? Food
Technology 26(5):44-45, 48, 50, 52-54. May. [43 ref]
• Summary: This is a section on “Ingredients.” Contents:
Introduction. Cellular structure. Common forms: Flours,
concentrates, isolates. Amino acid composition. Protein
classification. Solubility of proteins. Solubility of
isolates. Ultracentrifuge fractions of soybean proteins.
Molecular size distribution. Gel electrophoretic behavior.
Association-dissociation reactions. Sub-unit structure
(or 7S and 11S globulins). Effects of heat. Denaturation
studies: Solubilization, high concentrations, lipids, low
concentrations, purified 11S, turbidity. Further research
needed.
Retention of maximal functionality of soluble soy
protein remains a problem during the heat inactivation of
soybean trypsin inhibitors.
Note: This is the earliest English-language document
seen (Jan. 2016) that uses the word “sub-units” (hyphenated)
in connection with changes in soy protein. Address: Head of
Meal Products Investigations, Oilseed Crops Lab., Northern
Regional Research Lab., Peoria, Illinois 61604.
7100. Wolf, W.J.; Baker, F.L. 1972. Scanning electron
microscopy of soybeans. Cereal Science Today 17(5):124-26,
128-30, 147. May. [8 ref]
• Summary: Contains many fascinating photos
(micrographs) taken with a scanning electron microscope,
showing the structure of various parts of the soybean
and of soybean products. The micrographs range in size
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(magnification) from 20 microns to 1 micron across,
corresponding to magnifications of 20 to 20,000 times.
Nine photos (p. 124) show the porelike structure of the
soybean coat, a damaged seed coat with hourglass cells, the
interior seed-coat surface, and the hilum. Nine micrographs
on p. 126 show hilum cross sections, palisade layers,
tracheids, cross section of seed coat showing palisade layer,
hourglass cells, parenchyma cells, aleurone cells, compressed
cells, and cotyledon cells, plus the flat face and the round
face of a cotyledon.
Nine micrographs on p. 128 show whole (undefatted)
cotyledon sections, defatted cotyledon section, undefatted
and defatted fracture surface of cotyledon, spherosomes and
protein network, partially emptied cell in defatted fracture
surface, and interior surface of cell wall.
Nine micrographs on p. 129 show defatted soy flour,
textured surface of protein body in defatted flour, breakdown
(?) of large protein body, protein, a protein body consisting
of smaller units, and a smooth protein body in buffer-wetted
soy flour.
Early researchers such as Wallis (1913) and Kondo
(1913) used optical microscopy the study the structure of
soybeans at the cellular level, and their studies are still the
cornerstone of our present information. But because the
light microscope has low resolving power (2,000 angstrom
units), details of subcellular structure remained obscure
until the 1960s, when the transmission electron microscope
was focused on soybean sections by several workers: Bils
and Howell (1963), Saio and Watanabe (1966), Tombs
(1967), and Saio and Watanabe (1968). But preparation of
specimens was complex and tedious. “The scanning electron
microscope now makes it possible to view three-dimensional
structures over a practical magnification range of 20 to
20,000x, with the added advantage that specimen preparation
is simple.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
7101. Lockmiller, Richard. 1972. Textured protein for meat
enhancement. National Provisioner 166(23):98-100. June 3.
• Summary: We are seeing an increased use of vegetable
proteins in a variety of foods. Most of these are dried foods,
such as soups, casseroles, or hamburger helper-type products.
Many of the textured proteins are appearing in snack
foods, in peanut butter, ham and bacon bits, seasoning mixes,
scalloped potatoes with ham flavored bits, tacos, pizza, etc.
“Soy protein products: The soybean industry is a rather
recent industry. It started in the early 1920s” [sic]. Among
the first products produced for the food industry were the socalled grits and flours, which have a protein level of 50-55%.
Soy protein concentrates contain 70% protein on a dry basis
and soy isolates have 90% protein on a dry basis.
Now we have textured proteins. The USDA recently
offered a definition of textured proteins which states:
“Textured vegetable protein products are food products

made from edible protein sources and characterized by
having structural integrity and an identifiable texture such
that each unit will withstand hydration in cooking and other
procedures used in preparing the food for consumption.”
A photo shows Richard Lockmiller. Address: A.E. Staley
Mfg. Co., 2200 E. Eldorado St., Decatur, Illinois 62525.
7102. Randolph, Chet. 1972. U.S. soybean group adapts
overseas promotion to individual markets. Foreign
Agriculture (USDA Foreign Agricultural Service). June 5. p.
6-7, 9.
• Summary: The American Soybean Association (ASA) uses
the term “market development” to mean a total program from
the farmer to the consumer. It is not just advertising, not just
promotion, not even just marketing. Market development
in Taiwan. The ASA went to Taiwan in 1969, and set about
modernizing the domestic and industrial uses of soybeans in
that country. In order to do this they established a monthly
trade journal, invited teams of local executives to visit
the U.S., and sent technicians to Taiwan to instate many
different programs to improve the production, processing,
and marketing of soybeans and soybean products. Market
development in Germany. Here, the ASA set about trying
to change the government’s requirement that fishmeal
was necessary in every pig and poultry ration. They first
stimulated research in the German universities to convince
the German government that the fishmeal requirement was
harmful to the soybean trade. The ASA also campaigned to
remove the stigma that soybean margarine could not contain
more than 25% soybean oil as it would then require salt to
mask the oil’s flavor.
In Japan the ASA works on developing mass media
advertisement for soy oil. They also work with the Japan
Nutrition Association, which conducts small group cooking
schools. They have worked for years to help start the
Japanese vegetable margarine industry and then encouraged
an effective, merchandising campaign. Address: Director of
Market Development, American Soybean Assoc.
7103. Mustakas, G.C. 1972. Re: Memorandum–Extrusion
cooking research as related to textured protein patents. Visit
of Mr. Endre Sipos of Central Soya Co. Letter/Memorandum
to E.D. (Engineering & Development Lab.) files, June 27. 1
p. Typed, without signature (carbon copy).
• Summary: Endre Sipos is assistant director of research
at Central Soya Co., 1825 North Laramie Ave., Chicago,
Illinois. He visited and spent about 2 hours “seeking
background information on the relevancy of our early
extrusion-cooking studies with the textured soy protein
patent applications. ADM has been issued a product patent,
and in the near future a Ralston-Purina employee will
be issued a process patent; the latter will be assigned to
ADM who will control the patent rights. In a recent court
settlement, Ralston-Purina and Swift will get use of the
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patents on a royalty-free basis.
“Central Soya does not feel that the patent claims
are justifiable based on prior art both at NMN [probably
Northern Marketing and Nutrition Division, later called
Northern Regional Research Center, Peoria, Illinois] and in
their own research laboratories. Their patent attorneys are
now studying the case and feel that their company could
make a good case in any infringement suit.
“Mr. Sipos questioned me extensively about our early
extruder work, our patent, and our affiliations with UNICEF,
AID, and the Wenger Company.
“In discussing current research, Mr. Sipos emphasized
their continuing interest in protein isolates and concentrates
commenting that this market will continue to grow. A large
obstacle involves the whey disposal problem and it must be
solved. He thought this was an area in which the regional
laboratories should be getting into. Central Soya currently
has a government grant to work on the problem. He feels that
ultrafiltration (UF) and reverse osmosis have promise but
there are some engineering problems remaining to be solved.
They are assigning 40 cents per pound to the value of the
protein recovered by UF. I mentioned that we had a definite
interest in soy whey disposal for future work pending
availability of funds and personnel.
“When I asked about protein yields in the commercial
isolate process, he said they are around 30 to 35 percent
depending on how much washing they give the curd. This
agrees somewhat with Dale Johnston’s (Crest Products)
published figures of 25 to 50 percent. Such low yields are
a deterrent to the development of low-cost foods from
isolates.”
Note: This is the earliest document seen (March 2002)
that uses the term “reverse osmosis” in connection with
soy. Address: Principal Chemical Engineer, Engineering
& Development Lab., Northern Regional Research Lab.,
Peoria, Illinois.
7104. Hinson, Kuell. 1972. Jupiter–A new soybean variety
for tropical latitudes. Florida Agricultural Experiment
Stations, Circular No. S-217. 12 p. June.
• Summary: Contents: Origin and development. Description.
Performance. Adaptation. Production pointers. Seed supplies.
Acknowledgments.
Jupiter yields well in both temperate and tropical
climates. It was tested in Guyana where it yielded 35 bushels
per acre (2350 kg/ha). Address: Florida Agric. Exp. Stations
and Center for Tropical Agriculture, Inst. of Food and
Agricultural Sciences, Univ. of Florida, Gainesville.
7105. Weakley, F.B.; Carr, M.E.; Mehltretter, C.L. 1972.
Dialdehyde starch in paper coatings containing soy flour–
isolated soy protein adhesive. Staerke (Die) 24(6):191-94.
June. (Chem. Abst. 77:103405e). [4 ref. Eng; ger]
• Summary: A combination of soy flour and isolated soy

protein was investigated as an adhesive in pigmented paper
coatings that contained dialdehyde starch, an insolubilizing
agent. A coating composition of 50% solids and containing
8.3 parts soybean flour, 8 parts isolated soy protein, and
0.5 parts dialdehyde starch per 100 parts clay exhibited
pseudoplastic and thixotropic flow properties characteristic
of coating colors containing more costly protein adhesives.
Wax pick and wet-rub resistance of the paper coating were
retarded by the use of dialdehyde starch in the coating.
Address: Cereal Products Lab., Northern Regional Research
Lab., Peoria, Illinois 61604.
7106. Stuttgart Standard (Stuttgart, Arkansas). 1972. Hartz
constructing major addition to seed plant. 3(49):1-2. July 20.
• Summary: “About 50 veteran soybean farmers were on
hand Monday afternoon when groundbreaking ceremonies
were held for the new Hartz Seed Company bean seed
processing plant on Park Avenue. Company president Jake
Hartz said the plant would cost more than $1,000,000. His
brother Marion served as official host at the groundbreaking,
conducted at various times by those farmers.”
“Hartz’ father, Jacob Hartz Sr., was a partner with A.R.
Thorell in Hartz-Thorell Supply Company, a farm machinery
outlet, forerunner of the present Hartz corporation. In 1926
the elder Hartz and Thorell introduced soybeans to farmers
in Arkansas and the Central South. The partners felt that the
soybean would not only provide a second crop for cotton and
rice farmers in the area but would also be a soil-building and
land-cleaning crop.”
“Hartz said that the company’s present facilities in
Stuttgart consist of space for approximately 900,000 bushel
bulk storage and 250,000 bushel sack storage. In addition,
some 700,000 bushels can be stored in leased facilities at
Little Rock.
“Hartz operations include a local fertilizer distribution
business and Hartz and Associates, a farm management
organization. Hartz products are shipped throughout the
western hemisphere through another subsidiary, Hartz Export
Sales, Inc. Jake Hartz is a past president of the American
Soybean Association and is a member of the Plant Variety
Protection Board, a U.S. Department of Agriculture agency
for ‘copyrighting’ breeders’ rights to new varieties of seed.”
A photo shows “Some of the area soybean farmers
taking part in the groundbreaking ceremonies for the
new Hartz Seed Company bean processing plant Monday
afternoon were, from the left, A.R. Thorell, Bill Hunt, Harry
Ives, Carl Yohe, Harry Ives, Russell Roth and Mark Hopson.
Thorell was a partner with the late Jacob Hartz Sr. when they
decided to introduce soybeans to the area in 1926.”
7107. Agricultural Situation (The) (USDA Bureau of
Agricultural Economics). 1972. Soy proteins: Soaring
markets. July. p. 2-3. Summarized in Soybean Digest, Dec.
1972, p. 20.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2509
• Summary: “Soy proteins have come of age in the United
States.” “Soybean proteins are penetrating the meat market
in two ways:–As analogs which resemble specific meats
in color, taste, and texture; and–As substitutes for meat
in processed items (patties, chili, casserole-type dishes,
et cetera).” The meat extenders “have the greatest growth
potential this decade.”
The soy products include soy flour and grits, soy
concentrates, soy isolates, and textured soy proteins that are
extruded or spun. The price of each type is given (per pound
of net utilizable protein) and compared (on the same basis,
in graph form) with price of protein foods frequently used
in institutional feeding programs (e.g., Beef $3.26, chicken
$2.47, milk $2.34, eggs $2.09 etc.).
A table (p. 3) shows “Projected soy protein use in
processed meats by 1980.” Address: USDA.
7108. Cavins, J.F.; Kwolek, W.F.; Inglett, G.E.; Cowan, J.C.
1972. Amino acid analysis of soybean meal: Interlaboratory
study. J. of the Association of Official Analytical Chemists
55(4):686-91. July. [12 ref]
• Summary: Five laboratories studied the amino acid
composition of soybean meal. Between- and within
laboratories variations were significant for most amino
acids. A table shows results. The study was initiated by the
National Soybean Processors Association. Address: Northern
Marketing and Nutrition Research Div., ARS, USDA, Peoria,
Illinois 61604.
7109. FAS. 1972. Marketing soybeans and soybean products
around the world: Report of the USDA Extension Service–
Foreign Agricultural Service Soybean Market Study Teams
to Europe & Asia. Washington, DC. July. *
Address: Washington, DC.
7110. Hymowitz, T.; Palmer, R.G.; Hadley, H.H. 1972. Seed
weight, protein, oil and fatty acid relationships within the
genus Glycine. Tropical Agriculture (Trinidad) 49(3):245-50.
July. [17 ref]
• Summary: “Average seed protein, oil, fatty acid contents
and weight of seed from (subgenus Glycine) Glycine
clandestina, G. falcata, G. tabacina, G tomentella (subgenus
Bracteata) G. wightii and (subgenus Soja) G. ussuriensis
were determined and compared with those of seed from
(subgenus Soja) G. max, the soya bean... Seeds in the
subgenus Glycine averaged about 30 per cent protein, while
those of G. ussuriensis and G. wightii contained about the
same amount of protein (41 per cent) as U.S. soya bean
cultivars. Seeds of G. wightii had the lowest oil content in
the genus, about six per cent; those of the other wild species
averaged about 12 per cent.” Table 2 shows that the seeds
of various wild perennial Glycine species are very small,
ranging from 0.4 to 2.2 grams per 100 seeds (compared
with about 17.5 gm average for typical domesticated U.S.

soybeans).
This is also Publication No. 671 of the U.S. Regional
Soybean Laboratory, Urbana, Illinois 61801. This paper
is based on a thesis submitted by R.G. Palmer in part
fulfillment of his MSc degree. Address: Dep. of Agronomy,
Univ. of Illinois, Urbana, Illinois. Palmer present address:
Crops Research Div., Agricultural Research Service, USDA,
Ames, Iowa.
7111. Kromer, George W.; Gazelle, Stanley A.; Norris,
Evelyn L.; Wiggins, Syble M. 1972. U.S. fats and oils
statistics 1950-71. USDA Economic Research Service,
Statistical Bulletin No. 489. 203 p. July.
• Summary: Contents: Preface. Supply, disposition and
utilization tables for individual commodities (alphabetically).
Aggregate series for fats and oils and protein meal
(alphabetically): Soy protein foods. Foreign trade in U.S.
oilseeds, fats, oils and meal (annual tables): U.S. exports,
total and by country of destination; U.S. imports, total and
by country of origin; world production and world exports.
Prices and index numbers. Conversion factors. Glossary of
fats and oils terms. Index. Address: Fats and Oils Section,
Economic and Statistical Analysis Div., Economic Research
Service, USDA.
7112. Kwon, Shin-Han. 1972. History and the land races of
Korean soybean. SABRAO Newsletter 4(2):107-11. July. [17
ref]
• Summary: The earliest record of soybean culture in Korea
is found in the Chinese document Wei-zu written in 551
A.D. According to this, the five sacred grains, namely millet,
rice, barley, wheat and soybean, were grown in “Ok-Jo,” an
ancient tribal nation covering north-eastern China and the
north-eastern part of the Korean peninsula.
According to recent archaeological findings, roasted
soybeans are obtained in Bu-Yo, the capital of ‘Paik-Je’
Dynasty (18 B.C.-676 A.D.), located in the middle western
part of the Korean peninsula. The roasted soybeans exhibited
in the Bu-Yo Historical Museum are still being excavated
from the remains of a burned army storage house of the day.
Based on this historical evidence, the author considers the
soybean culture in Korea to have started in the 5th to 4th
century B.C. or earlier.
“Diversity of land races: The majority of soybean
varieties currently grown by Korean farmers are not named;
their seeds” have been passed down from their ancestors.
“Named local varieties derived from pure-line selection are
grown by a limited number of farmers only. Wide variations
in morphological and physiological characters are found
among the land races. They are particularly variable in plant
height and seed size. They also vary widely in flowering
time, maturity and oil content while their variability in
protein content was relatively small.
“Seed samples collected from remote villages exhibit a
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great variety of colors, e.g. greenish yellow, green, brown,
reddish brown, black and different patterns of variegation.
Some varieties show a net-like appearance resulting from
breakage of the seed coat. The hilum color ranges from paleyellow to brown or black. Protein content varied from 53.7%
to 36.3% with a C.V. of 5.7% (variability coefficient).
“The land races ranged in 100 bean weight from 44 g to
6.7 g. The largest seed size, 44 g/100, exceeds the maximum
(40 g) reported by Morse and Cartter (1937) with the large
USDA collections. Korean varieties generally have a large
seed size as compared with those of other countries.”
Note 1. SABRAO is an acronym that stands for The
Society for the Advancement of Breeding Researches in Asia
and Oceania.
Note 2. This document contains the earliest date seen for
soybeans in Korea, or the cultivation of soybeans in Korea
(A.D. 551). The source of these soybeans was probably
northeastern China. Note that these are not wild soybeans,
even though they are land races.
Note 3. This is the earliest English-language document
seen (April) that uses the term “land races” (or “land
race,” written as two words) to refer to ancient indigenous
cultivated soybeans. According to Prof. Ted Hymowitz: A
soybean land race is an unimproved line or lines grown out
by traditional farmers on their own land or in a village for
many generations for food, feed, religious, ceremonial, or
medicinal purposes. A cultivar is a line derived by modern
plant breeding techniques. Address: Plant Protection Div.,
Radiation Research Inst. in Agriculture, Office of Atomic
Energy, Seoul, South Korea.
7113. Soybean Digest. 1972. Expand European office, move
to Brussels [American Soybean Assoc/ASI]. July. p. 17.
• Summary: “The American Soybean Assn. European
area office is expanding with three new staff members and
moving to a new location, from Rotterdam to Brussels.
The move follows a year of survey and consultation with
FAS/Washington and the U.S. agricultural attaches in the
countries directly affected, says Fred Watts, ASA/ASI
European director.
“Selected projects in Western Europe under the
American Soybean Institute program have been activated and
more are ‘on the boards’ for the near future as the expanded
staff for the regional office comes aboard.
“A full-scale program in Germany continues under the
capable direction of country director Dr. Karl Fangauf and
his staff.
“Programs begun 2 years ago in Italy are expanding. To
date, major activities in the ASA/ ASI program in Europe
have been largely confined to Germany and Italy. But now
there are prospects for additional work in connection with
both soybean meal and soy oil in the United Kingdom and
France.
“Scandinavian countries and the Iberian Peninsula

countries of Spain and Portugal are major buyers and also
merit market development action, says Watts.
“On July 1, the expanded ASA/European office opens in
Brussels–on the 25th floor of the Rogier International Centre
Building in the heart of the city.
“Brussels was selected as headquarters city mainly
because of its central location and its expanding role as
the capital of Europe. Site of the European Economic
Community (EEC) headquarters, it is also the logical
headquarters city for major trade associations such as
European Assn. of Mixed Feed Manufacturers (FEFAC),
Assn. of Oilseed Crushers in the EEC (FEDIOL), and many
other European and American business organizations and
associations.
“’Soybeans go to Rotterdam and people go to Brussels
and market development is influencing people,’ says Mr.
Watts.
“New staff members added: Mr. Watts announced the
following men will join the European staff during July-Sept.:
“Assistant to the Director, Ted J. Spannenburg, of
Belgium. Mr. Spannenburg, a native of the Netherlands,
spent years in the food manufacturing and distribution field
before entering market development. Since 1967, he has
served as director to Benelux/France for the Rice Council for
Market Development.
“Business Manager–Francis S. Harrell. A veteran of 35
years of service in Foreign Agricultural Service, Washington
[DC]. He has also served as deputy director for Europe for
the U.S. Feed Grains Council in Rotterdam since January
1971.
“Promotions Specialist–Claude Sevi. Mr. Sevi will
promote soy oil throughout Europe. A native of France, he
moves to Brussels from Paris. Mr. Sevi spent 10 years in
South America in commodity trading including oilseeds.
Returning to France, he was a key executive with Eurosoya,
prior to joining the staff of a large consumer cooperative.”
Photos show: (1) The huge, modern Rogier International
Centre Building in Brussels, headquarters for the new USA
European office. (2) T.J. Spannenberg. (3) Claude Sevi.
7114. Kirby, R.H. 1972. Agricultural trade of the People’s
Republic of China, 1935-69. USDA Economic Research
Service, Foreign Agricultural Economic Report No. 83. 95 p.
Aug. Summarized in Soybean Digest, Dec. 1972, p. 20.
• Summary: Two graphs (p. 43) show “U.S. agricultural
exports to China and the Far East, 1935-1969.” The top
graph is in billions of dollars, the bottom graph in percent
of U.S. worldwide exports. Both graphs follow the same
patterns. To the Far East: Decreasing from 1935 to 1942,
then increasing thereafter. To China: Very small from 1935
to 1938, rising to 1940, falling to zero from 1940 to 1942,
rising from 1944 to 1946 (remember, China was a key
U.S. ally against Japan during World War II), then falling
after 1946 to zero in 1951 as the Chinese Communists took
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control.
Table 57 (p. 73) shows “China: Exports of soybeans by
country of destination, 1951-1969,” in 1,000 metric tons. The
countries are: Total, Belgium-Luxembourg, Czechoslovakia,
Denmark, Finland, France, West Germany, Hong Kong,
Hungary, Italy, Japan, Malaysia, Netherlands, Norway,
Poland, Singapore, United Kingdom, USSR, Yugoslovia,
Other.
The main destination countries were USSR (1955-1961)
and Japan (1955-57, 1962-69). Address: USDA.
7115. Nave, W.R.; Tate, D.E.; Butler, B.J. 1972. Combine
headers for soybeans. Transactions of the ASAE (American
Society of Agricultural Engineers) 15(4):632-35. July/Aug.
[4 ref]
• Summary: The use of air at a velocity of 10.16 meters/
second (2,000 feet/second) proved to be an aid in reducing
harvesting losses. Address: Project Leader, H&FPRB,
AERD, ARS, USDA.
7116. School Foodservice Journal. 1972. Notebook on soy:
Why engineered foods at school? 26(7):51, 53-54, 56. July/
Aug.
• Summary: “At USDA’s Food and Nutrition Service,
new combinations and compositions of natural foods are
being allowed for use in the school lunch program. Why
these foods are being developed and how they can be used
is explained by the staff at FNS’s Nutrition and Technical
Services Section.”
7117. School Foodservice Journal. 1972. Notebook on soy:
USDA answers questions about new foods. 26(7):61-62.
July/Aug.
7118. Foreign Agriculture (USDA Foreign Agricultural
Service). 1972. U.S. vegetable oil mission to Latin America
reports oil sales down, potential for beans. Sept. 4. p. 5-6, 12.
• Summary: The U.S. is rapidly losing its cash soybean
oil markets in certain Latin American countries. In some
countries the chief problem is price competition from other
imported oils, principally soybean oil from Brazil; in others,
it is governmental oil import and resale policies designed
to protect the expansion of domestic oilseed production.
In the Dominican Republic, every effort is being made to
attain self-sufficiency in vegetable oil production. Haiti is
reportedly interested in a new soybean crushing complex.
Jamaica is pushing hard for oil self-sufficiency through
expanded coconut production. Panama, Ecuador, and Peru
are all increasing the imports of U.S. soybean oil.
7119. Baker, Bruce. 1972. U.S. soybean complex exports top
$2 billion in fiscal year 1972. Foreign Agriculture (USDA
Foreign Agricultural Service). Sept. 18. p. 5, 12.
• Summary: For the first time, the U.S. soybean crop has

become the Nation’s leading cash crop. In fiscal year 1972,
U.S. farmers reported higher cash receipts for soybeans
than for corn, which has long been the leading cash earner.
The soybean crop also reached another important milestone
when it became the first agricultural commodity to have
total annual exports valued at more than $2,000 million; the
total export value of soybeans and soybean production hit an
all-time high of $2,004 million. The devaluation of the U.S.
dollar lowered the price of U.S. soybeans in terms of many
foreign currencies. The price was reduced most for Japan
and the European Economic Community–which together
take 65% of total U.S. soybean exports. Within the EC,
the Netherlands was the leading market for U.S. soybeans.
Japan is the second largest market for U.S. soybeans, Spain
the third. Address: Fats and Oil Div., Foreign Agricultural
Service.
7120. Brunthaver, Carroll G. 1972. Are U.S. farmers planting
enough soybeans to meet world market opportunities?
Foreign Agriculture (USDA Foreign Agricultural Service).
Sept. 18. p. 2-4, 12.
• Summary: From a speech given before the National
Soybean Processors Association, August 21, 1972, restating
U.S. opposition to an international oils agreement. A major
commercial sale of soybeans has been made to the Soviet
Union–the first purchase of U.S. beans by the Soviets since
1965-66. The quantity has been unofficially estimated at 1
million tons. The goal of the Soviets’ current 5-year plan is
to increase the protein in Russian consumer diets by 25%.
7121. Butz, Earl L. 1972. Setting the pace for agriculture.
Soybean Digest. Sept. p. 26-28.
• Summary: “As we look back on the situation in 1968, the
soybean industry was on a suicidal path. The carryover was
building up and reached 324 million bushels in September,
1969–about a third of a year’s production. The support price
of $2.50/bu gave incentive to competing oilseeds and protein
sources to try to take over soybean markets. Worse yet, some
people were calling for production cutbacks and Government
controls which would mean a general contraction of your
operations,
“And, as you know, a saving move was made.
One of the first agricultural decisions under the present
Administration was to put the support at a level of $2.25
per bu so as to remove the umbrella of price protection
from your competition. The Export Marketing Service was
established to give a new thrust to overseas sales–and now,
incidentally, there’s a good soybean man in charge as general
sales manager, your former ASA president, Laurel Meade.
“Then came the Agricultural Act of 1970 with its
innovative set-aside approach which freed farmers from so
many of the old restrictions and controls. For many farmers,
the 1970 Act was a declaration of independence, giving them
new freedom to produce for the best market opportunities.
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And the new programs are bringing results, in record-high
exports and record-high farm income.
“The soybean success story illustrates the coming debate
on farm policy: You soybean producers have shown America
and the world what farmers can do when they follow an
expansionist policy and gear their output to the potential of
markets.
“You have demonstrated what market-oriented
production really means. You are proving what can be
accomplished when you are backed by programs that are
dedicated to economic expansion, not contraction–to ‘a
competitive spirit that results in rising productivity,’ in the
words of President Nixon.
“When I addressed your convention 4 years ago, the title
of my talk was, ‘Can Uncle run your business?’ My answer
was No–Government alone can’t solve the soybean problem
if we want an expanding and prosperous industry. No–If we
want an industry that grows with our growing population,
our dynamic economy, and the growing world need for food.
No–If we want an industry in which producers who are
efficient, ambitious, and imaginative can enlarge the scale of
their operations with advancing science and technology, and
thus secure an adequate income for themselves.
“My answer is still No–Especially in light of what you
have accomplished since that fundamental change in price
support policy was made. It’s quite true, of course, and to
your everlasting credit, that you had made a great running
start with your highly successful market development
programs. Through them you had and still have tremendous
momentum. Your expertise, and the imaginative ways
in which you are applying it, are vital ingredients of the
soybean success story.
“Thus when the support level became competitive and
your competition began to back off, you had the marketing
know-how to move in fast. You took a commanding lead
which you have held to this day. Your aggressiveness helped
work down the carryover rapidly, from its 1969 peak of 324
million bushels to 230 million in 1970, 99 million last year,
to an estimated 60 million as of this coming September. Now
the increase in soybean production is running slower than
the increase in demand. And market prices have firmed in the
range of $3.40 to $3.50/bu.
“You are truly setting a fast pace among all of
agriculture in America–in your statesmanship on price
supports, your vigorous development of markets, and
in making your market-oriented philosophy a reality–a
workable and profitable business approach to farming. In
so doing, you are sharpening the perspective of farmers
and consumers alike as they face the issue of future farm
policy–the issue of whether Uncle will be the heavy-handed
price setter and rule maker, or whether farmers will have the
initiative to produce and market what they produce, with the
opportunity to grow with an expanding economy.
“You have a commanding position to hold: As we look

ahead, the great challenge for soybeans is to stay on top of
the competition and hold the commanding position that you
now enjoy. You have a natural advantage, inherent in your
product–the lowest oil yield per acre and highest protein
yield per acre, relative to competitive oilseeds.
“Also, of course, you enjoy the prospect of growing
markets the world over. Economies of other countries are
improving, and, as this happens, people upgrade their diets
with more oil and more proteins. The Japanese per capita
intake of vegetable oil averages 27 pounds a year compared
with 56 in America. The Japanese government has said
it wants to see the consumption rate stepped up at least
another 10 pounds. If this increase alone were to be met by
U.S. suppliers, it would require an 8% expansion, about 90
million bushels, in soybean production.
“That’s but one indication of the tremendous
potential that exists. In Japan, for example, per capita
beef consumption runs about 8 pounds a year, whereas in
this country we are approaching the 20 pound mark. The
Japanese have a growing appetite for good red meat, and will
be wanting more. The same is true of the Russians or almost
any other people you can name. Consumer demands for meat
here and abroad keep increasing–and the demands for protein
feeds likewise keep increasing.
“Big Soviet purchases prove the growing demand for
soybeans: The announcement made during the last few
days of a major sale of 1971 and 1972-crop soybeans to the
Soviet Union–a private transaction in which the Department
of Agriculture was not involved–confirms that the Russians
mean business when they say they intend to increase protein
consumption.
“When I visited the Soviet Union in April of this year,
heading up the U.S. grain negotiating team, I pointed out to
Chairman Brezhnev that in the U.S., the use of soybean meal
and other protein supplements has added immeasurably to
the efficiency of our livestock and poultry production–that a
protein supplement should make their short supplies of feed
and grain go farther.
“The Soviet Union, in its current 5-year plan has
announced a goal of increasing the protein in the average
Russian consumer’s diet by 25%. Our message to the
Russians, both during my April visit and the President’s
conference in Moscow in May was that the farmers of the
U.S. have the land, the climate, and the know-how to help
the Russian people meet their goal through commercial sales
of feed grains and proteins.
“We are delighted, of course, that these peace initiatives
and trade initiatives are leading to substantial sales of grain
and soybeans to the USSR. Soybeans will have a substantial
part in boosting our total farm exports to Russia far beyond
their agreement, signed last month, to buy a minimum of
$200 million worth of U.S. grains this year as the first stage
of a $750 million, 3-year deal.
“But let me emphasize that this is no time to be
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complacent and overconfident. We are moving into the kind
of situation that can spur your competition, with soybean
prices as high as they are now. The critical job facing you is
to deliver the goods, on time and economically, and to hold
the lead for soybeans as markets keep on growing.
“Uncle can help you meet your challenges: You know
the value of working with the Foreign Agricultural Service
and Export Marketing Service to spur market development.
This partnership with government in areas of production
strategy, quality regulation, research, and promotion, will
continue to be a winning arrangement as the future unfolds.
“Production strategy underlines the significance of the
‘set-aside’ plan as markets around the globe call for more
and more soybeans. In the seven states that produce more
than two-thirds of our soybeans, we now have around 16
million ‘set-aside’ acres. Portions of that reserve acreage can
move systematically into production, as necessary, to meet
market demands. This can help reduce farm program costs,
put more acres into profitable use, and make larger amounts
of food available.” Continued. Address: U.S. Secretary of
Agriculture.
7122. Butz, Earl L. 1972. Setting the pace for agriculture
(Continued–Document part II). Soybean Digest. Sept. p. 2628.
• Summary: (Continued): “Throughout the entire U.S., there
are about 60 million acres of unused reserve land–the best
kind of strategic reserve the Department of Agriculture can
maintain, in my opinion. However, we must recognize that
these reserve lands tend not to be our best acreages. Certain
portions, including some in the seven major soybean states,
may be less than ideal prime farmland.
“The point is, that in order to fill market demands, to
keep up with the rising world level of meat consumption,
we must have more than acres alone. We need to achieve
efficiencies in production and marketing that will enable
America to keep its commitments to expanding markets. We
need to keep at the job of getting costs down. We need to do
our best to make sure that we stay ahead of the competition.
“Uncle can help, as I said, but the real job of
accomplishing all this will be yours. As you do this, you
can keep posted on the research work being done by the
Agricultural Research Service and the states. You can team
up for better management in planting rates, weed control,
fertilizer use, and harvesting techniques. You will want to
influence the scientific community in your states to be on the
alert to any and every research program that promises more
efficient production.
“For soybeans, yield-increase deserves the highest
priority: Whether we are talking about the President’s goal
of $10 billion in farm exports by 1976 or sooner–and the
significant part that soybeans can play in attaining that
objective, now that soybean exports have broken the $2
billion mark–or whether we’re talking about an average

American farmer hoping to get a little more black ink on his
balance sheet, what your industry needs most of all is a yield
breakthrough.
“Soybean research is just now coming of age. Most of
the solid research input took place during the 1960’s, and we
hope to see research during this decade of the 1970’s come
up with new concepts, new ideas, and better varieties. We’ve
seen corn yields increase more than 400% from 20 bu/acre in
1930 to 40 bu/a during the 1950’s to a national average of 86
bu/a at present We know the contribution that research has
made to this advance.
“Over the same years, the improvement in soybean
yields has been far more gradual, from 13 bu/a in the
1930’s to 28 bu/a today. Where and when a soybean yield
breakthrough will occur, causing an upward spurt like that
which resulted from corn hybridization, nobody can predict.
Perhaps some of the answers will come from plant breeding.
“Since January 1969, 17 improved varieties of soybeans
have been released by the Agricultural Research Service
through state experiment stations. These will have higher
yields and greater resistance to nematodes and disease.
One is a newly discovered male-sterile line that could lead
to hybrid varieties. Next month we plan to send a plant
geneticist to Japan and Korea to collect strains of cultivated
soybeans and related species, in the continuing quest for
a key to the breakthrough we seek. As one of the many
promising outcomes of the President’s historic Summit
Meeting in Moscow, preparations are being made now at the
White House level for an agricultural scientific team to visit
Russia. This type of undertaking will be based on a mutuality
of interest between the farmers of the two nations–it won’t
be a one-way street, but an investment in agricultural
progress.
“Looking farther ahead, it’s not inconceivable that as
the bamboo curtain moves open a bit wider, some day it
may be possible for American scientists to seek higheryielding soybean strains from Mainland China. Some of the
varieties that have contributed most to our soybean plasm
[germplasm] resources have come from China–it’s been
40 years since we have obtained varieties from the original
home of the soybean.
“So the future has much in store. In the meanwhile,
every step you take to economize and move up agriculture’s
high efficiency rate will count.
“Keep trying to do better–and keep on setting the pace
for American agriculture.”
Photos show: (1) A large portrait of Earl Butz in a circle.
(2-5) Small rectangular photos as he speaks with multiple
microphones at the podium. Address: U.S. Secretary of
Agriculture.
7123. Jackson, Ralph. 1972. Gains in membership and
checkoff programs: Executive Vice President’s report.
Soybean Digest. Sept. p. 20-21, 23.
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• Summary: The value of all the soybeans produced in
America last year was worth three times as all the gold
mined worldwide that same year. There are now 10 states
participating in the checkoff program. Four new states
entered the program during the past year: Arkansas, Florida,
Georgia, and Iowa.
“Two states, Louisiana and South Carolina, held votes
on referendums the second time this year. In both of these
states, the growers voted overwhelmingly (better than 90%
majority) to continue the program. Based on this assurance
that farmers are willing to contribute more of their own
funds, Foreign Agriculture Service of USDA has agreed
to considerably increased funding for FY73 [Fiscal Year
1973] and beyond. For the year just ended, FAS (Foreign
Agricultural Service) foreign currency expenditures were
approximately $968,760 (dollar equivalent).
“We estimate third-party participation by overseas
associations and firms will total $1,400,000. An investment
of $359,000, mostly from the ½ cent checkoff, provided
the administrative support required by FAS. That means the
total program was approximately $2.75 million or double the
program of 2 years ago.”
7124. Soybean Digest. 1972. Certificates of meritorious
service. Sept. p. 25.
• Summary: Contains a description and photo of men and
organizations who have worked to help soybeans in America:
(1) Dr. Robert W. Howell: Education and research. “For his
devoted and high effective service to the soybean industry
through research over the past 20 years. During the early
years of his career he was the only researcher in this country
who was devoting his efforts full-time to the physiology of
the soybean. More recently he has turned to administrative
work and has successfully guided and coordinated soybean
research on a national basis during a period of rapid
growth, which has seen the number of soybean researchers
quadrupled. Dr. Howell became head of the department of
agronomy at the University of Illinois last November. Before
that, he had been with the Agricultural Research Service,
U.S. Department of Agriculture, since 1952.”
(2) The Andersons of Maumee, Ohio. (3) M.C. Bevis
(Service within the organization). (4) Delta Farm Press
(Farm communications. Located in Clarksdale, Mississippi).
(5) State achievement awards (Iowa Soybean Assn.,
Louisiana Soybean Assn.).
7125. Gordon, Arthur L. 1972. Re: Increasing the quality of
soy protein by means of a plastein reaction. i.e., a reversal of
enzymatic proteolysis. Letter to Dr. Walter Wolf of NRRL,
Peoria, Illinois, Oct. 27. 1 p. Typed, with signature on
letterhead.
• Summary: This work was reported by Japanese researchers
in the Journal of Agricultural and Food Chemistry 19:1151
(1971). In this reaction they incorporated methionine in the

protein and thereby increased the PER from 1.20 to 3.38.
Gordon asks whether “this research is being pursued by one
of the government labs such as yours at Peoria.”
Dr. Wolf replied (14 Nov. 1972) that it was not being
pursued. He cites a more recent reference to the work of Dr.
Fujimaki’s group, then adds: “Major factors to be considered
in this type of product are cost, flavor and uniformity of
the final product. These factors have not been discussed
in the papers that I have read.” Address: Ph.D., Kraftco
Corp., Research and Development Div., 801 Waukegan Rd.,
Glenview, Illinois 60025.
7126. King, Seth S. 1972. The soybean boom. New York
Times. Oct. 29. Sunday Business and Finance. Section 3. p.
F1-2.
• Summary: A long, excellent article. Callender, Iowa–This
year’s soybean harvest is as good in both yield and prices as
Garland C. Hansen can remember. He uses his new batterypowered pocket calculator to calculate its value. The USDA
agrees; its latest estimates, published Oct. 12, put the 1972
U.S. crop at 1.3 billion bushels, about 13% higher than last
year’s record total. The average yield is estimated to be 28.7
bushels per acre, up almost 4% over last year’s 27.6 bushels.
This summer large quantities of soybeans were sold to the
Soviet Union. USDA estimates that U.S. soybean exports
this year will total more than 500 million bushels [38%
of the crop], up at least 20% from last year’s 423 million
bushels.
The large world demand and the low carry-over from
last year’s huge crop are pushing soybean prices to record
highs. USDA predicts that this year’s average price will be
5-10% above last year’s outstanding average price of $2.96 a
bushel.
Graphs show: (1) U.S. soybean production from 1961
(0.7 billion bushels) to 1972 (1.3 billion bushels). (2) Value
of the U.S. soybean crop from 1961 ($1.5 billion) to 1972
($4.2 billion).
(3) A bar chart shows “Leading U.S. farm exports”
yearly from 1968 to 1971. In 1968, wheat was No. 1
followed by soybeans ($0.81 billion), then corn. In 1971
soybeans were No. 1 ($1.33 billion), followed by wheat, then
corn. Address: Head, Chicago Bureau, New York Times.
7127. Chen, Steve; Pettipaw, Norman J. 1972. Rapid
expansion of Taiwan’s feed industry spurs bigger imports
of U.S. soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). Oct. 30. p. 7-8.
• Summary: The Taiwan Feed Industry Association (TFIA)
was organized in 1963 with 38 member firms. The Taiwan
Farmers’ Association, a nationwide farm cooperative, has
15 small feed mills in operation. These mills, utilizing
locally manufactured equipment, were built with financial
and technical assistance of the Joint Commission on Rural
Reconstruction (JCRR). Taiwan’s imports of soybeans in
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1962 was 62,000 tonnes, while in 1971 it rose to 525,000
tonnes. Address: 1. American Soybean Inst.; 2. U.S.
Agricultural Attaché, Taipei.
7128. Bernard, R.L.; Lindahl, D.A. 1972. Registration of
Williams soybean. Crop Science 12(5):716. Sept/Oct. [3 ref]
• Summary: Registration No. 94. Williams, developed in a
cooperative breeding program of the U.S. Regional Soybean
Laboratory and the Illinois Agricultural Experiment Station,
was released in 1971.
Note: This is the earliest document seen (Dec. 2004)
concerning Pioneer Hi-Bred Corn Company in connection
with soybeans. Address: 1. Research geneticist, ARS, USDA,
and Prof. of Plant Genetics, Dep. of Agronomy, Univ. of
Illinois, Urbana, IL; 2. Formerly agronomist (research asst.),
ARS, USDA, now Research Station Manager, Pioneer HiBred International Inc., Plant Breeding Div., St. Joseph, IL.
7129. Bourne, Malcolm C. 1972. Texture measurement of
individual cooked dry beans by the puncture test. J. of Food
Science 37(5):751-53. Sept/Oct. [9 ref]
• Summary: Soybeans were one of the beans measured.
Address: Food Science & Technology Dep., New York
State Agric. Exp. Station, Cornell Univ., Geneva, New York
14456.
7130. Rackis, J.J.; Honig, D.H.; Sessa, D.J.; Moser, H.A.
1972. Lipoxygenase and peroxidase activities of soybeans
as related to the flavor profile during maturation. Cereal
Chemistry 49(5):586-97. Sept/Oct. [20 ref]
• Summary: Hawkeye and Amsoy soybeans were picked
at fifteen intervals from 24 days to about 66 days after
flowering. “Most tasters used the terms green-beany, beany,
and raw beany to describe the ‘beaniness of soybeans.
Grassy was an infrequent response.” Immature soybeans
[green vegetable soybeans] have one-third the bitter flavor
intensity of mature dry soybeans. Yet beany and bitter
constituents preexist in immature soybeans and increase with
lipoxygenase activity. Beany, bitter, and other objectionable
flavors are also formed under certain processing conditions,
such as wet grinding. Address: Northern Regional Research
Lab., Peoria, Illinois.
7131. Soybean Digest. 1972. A new state association coming
up. Oct. p. 32.
• Summary: “Kansas soybean growers are making the dust
fly, scouring the countryside signing up members for the
Kansas Soybean Assn. A meeting will be held in Ottawa,
Kans., Dec. 14 to make the Association a reality.
“Two soybean growers spearheading the membership
are Wayne Dicken of DeSota and his neighbor Bob Manson.
Dicken and Manson are working with Verlin Peterson,
extension agronomist at Kansas State University, county
extension agricultural agents, and other growers.

“’So far 186 growers have paid their membership fee,’
reports Dicken. ‘We need 200 members to affiliate with the
ASA [American Soybean Association] and there is no doubt
that we will get that many soybean growers to join.”
7132. Soybean News (NSCIC). 1972. Bernard on germplasm
collection mission. 24(1):6. Oct.
• Summary: “Dr. Richard L. Bernard, U.S.D.A. research
geneticist at the U.S. Regional Soybean Laboratory, Urbana,
Illinois, went to Japan and Korea in September to collect
exotic soybean germ-plasm. He will spend approximately
a month searching for strains to add to our world soybean
germplasm collection. Wild species to be used in expanding
genetic diversity will be searched for in eastern Asia.
“Dr. Bernard’s work for the past 17 years with the
northern germplasm collection makes him especially
qualified for this mission. He has provided the original
crosses for several of our most prominent northern
commercial varieties.”
7133. Thorburn, W. Garth. 1972. Growing world demand for
soybeans and soybean meal stimulates Brazilian production
and trade. Foreign Agriculture (USDA Foreign Agricultural
Service). Oct. p. 2-3.
• Summary: “Business has never been better for U.S.
soybean producers, who this year are enjoying record high
prices as world demand for soybeans and soybean meal
continues to spiral. However, this same strong demand
is also sparking a challenge to U.S. dominance of world
soybean trade, as a onetime insignificant producer, Brazil,
makes increasing inroads in the important European
Community (EC) market.
“Brazil this year is planning to export about a million
tons of soybeans and over a million of soybean meal. If
realized, this would be a nearly fivefold gain over 1971 for
soybean exports and a 13-percent gain for meal. Both go
mainly to the EC.
“The Brazilian Government has been a major force
behind this growth, actively encouraging the acreage
expansion needed to bring about larger production and
trade. This, plus unprecedented high world prices, has led
to production rising more than 60 percent in 1971-72 to
an estimated 3.4 million metric tons. More increases are
planned in the years ahead, and production could double by
1976-77.
“Brazil’s record soybean crop this season comes from
an estimated 5.7 million acres–42 percent more than area
planted in 1970-71. Unusually good yields accompanied the
acreage expansion, especially in Parana, where they were
described as spectacular.
“Most Brazilian sources believe that the high yields
cannot be repeated again in 1972-73. But large acreage gains
will keep production moving sharply upward. In Parana, a
50-percent increase in area to 1.9 million acres is expected
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to raise production to 1.3 million tons from 930,000 this
season. And in Rio Grande do Sul, the State Government
is conducting a campaign to boost production 50 percent
to nearly 3 million tons. (Recent heavy rains here have
damaged wheat severely, with a resulting loss of income.
Farmers might thus find it necessary to reach the 3-millionton mark in order to compensate.) Sao Paulo State also plans
to increase production to about 300,000 tons from 220,000.
“These increases are expected to expand Brazil’s total
soybean crop next season to at least 4 million tons, and
it could go even higher if some of the planting forecasts
materialize.
“Brazil’s soybean exports through the first 7 months of
1972, according to unofficial sources, were 628,563 metric
tons–a good start toward the 1-million-ton export goal for
the full season. This compares with sales in all of 1971
of only 213,000 tons–a decline from the 290,000 tons of
1970 as a result of domestic prices being 15 percent above
export prices. (Presumably, only Sao Paulo’s exports were
competitive last year because of removal of the 15-percent
ICM levy, a State municipal sales tax, from exports.)
“The drop in soybean sales during 1971 was more than
made up by increased shipments of soybean meal–up by
78 percent from 1970 to 872,000 tons. These larger sales
created stiffer competition for U.S. meal in the important
EC market–which last year purchased 75 percent of Brazil’s
meal exports and 2.7 million metric tons of U.S. meal. This
year, expected Brazilian sales of at least a million tons of
meal will mean greater competition for the United States.
However, world demand for soybean meal is so strong that
meal prices are at record levels.
“Between January and July of this year, 217,454 tons of
soybean meal had actually been shipped out.
“Exports of soybean oil totaled 21,559 tons in the first
7 months of 1972, according to unofficial data, and some
sources believe that they may reach 100,000 by year’s end.
This compares with 7,000 tons shipped out last year.
“Domestic consumption of soybean oil and meal
continues to grow, but at a slow rate when compared with
exports. Total fats and oils consumption, for instance, is
estimated at 565,000 metric tons in 1972 and is forecast to
rise to around 605,000 in 1973 and 690,000 by 1975. Since
production of soybean oil is forecast at 375,000 tons and
consumption at 275,000, efforts are being made to ship all
exportable oil as soon as possible.
“The Brazilian Government has been encouraging
expansion in production and exports by providing ample
credit and good minimum prices. Its reasoning reportedly
is that since only the United States and Brazil are exporters
of note and since it estimates that demand for soybeans and
meal is rising at about 10 percent a year, there is room for
expansion in both countries without harming their markets.
“Government support prices were increased 20 percent
to $2.01 a bushel. in 1971-72 and were upped to $2.29

beginning July 14 of this season.
“Prices have remained well above support levels–
actually reaching a peak of $2.97 a bushel last season–and
have thus attracted land away from cotton, corn, and coffee
and encouraged the use of new land. In Parana State, for
instance, most of the expanded acreage can be attributed to
cotton farmers turning to soybeans after being disappointed
with returns.
“Crushers also find soybeans profitable (despite some
statements that they make no money exporting soybean
oil) because high returns from meal sales enable them to
gain an adequate crushing margin. Exports of the beans as
such reportedly provide small profit margins to exporters,
depending upon time of year and volume of sales.
“An important factor that has indirectly boosted soybean
production is Brazil’s wheat program. Farmers who benefited
from the Government’s subsidized wheat price of $95 per
metric ton in 1971 learned that using a wheat / soybean
rotation is more economic than merely planting wheat.
“This rotation spreads wheat capital costs for fertilizer
and equipment over the two crops because soybeans benefit
from residual fertilizer, and farmers are able to use combines
to harvest two cash crops in the same year. The 1971 wheat
area of 5.3 million acres, mostly in Rio Grande do Sul,
suggests the acreage available for double cropping of wheat
and soybeans.”
Bar graphs show: (1) Brazilian soybean exports in 1969
and 1970, with estimates for 1971 and 1972. (2) Brazilian
soybean meal exports in 1969 and 1970, with estimates for
1971 and 1972. Most of Brazil’s exports go to the European
Community, with small amounts to East Europe and Spain
and Portugal. Address: U.S. Agricultural Attaché, Brasilia.
7134. Gerald, John O.; Hutchinson, T.Q. 1972. Problems
mount in moving fiscal 1973 grain and soybean exports to
ports. Foreign Agriculture (USDA Foreign Agricultural
Service). Nov. 6. p. 6-9.
• Summary: A new dimension has been added to the U.S.
crop movement task through the necessity of moving
unprecedented quantities of wheat, corn, and soybeans to the
Soviet Union during the current fiscal year. In fiscal 1973,
exports are projected at 83.4 million tons, 93% grains and
soybeans. The 21.3-million tonne increase in exports over
1972 would fill 587,500 general-service boxcars (of 40 short
tons each) or 874 ocean-going vessels (of 24,000 2,240lb long tons each). Address: Marketing Economics Div.,
Economic Research Service.
7135. Wanamaker, George E.; Euler, Roger S. 1972. USSR
import of U.S. soybeans may indicate difficulties in meeting
oil needs. Foreign Agriculture (USDA Foreign Agricultural
Service). Nov. 13. p. 4-7.
• Summary: The USSR has had a declining sunflower output
since 1968. The USSR purchased a million tons of U.S.
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soybeans in August. This move was explained as a measure
to upgrade the protein content of livestock feed and spur a
25% increase in livestock-product output by 1975. While the
Soviet Union’s soybean processing region is concentrated
in the Far East, roughly 75% of the Soviet oilseed crushing
capacity is of the pre-press solvent type. It is estimated that
in recent years, Soviet edible oil consumption may have
approximated only about 20 pounds per person.
A graph shows USSR exports of sunflower oil, actual
1960-71 and estimated 1972. It rose from about 105,000
metric tons in 1960 to a peak of about 860,000 metric tons
in 1968, then fell to about 400,000 metric tons in 1970.
Forecasts are for continued decrease to 320,000 metric tons
in 1972. Address: 1. Fats and Oils Div., Foreign Agricultural
Service; 2. Foreign Demand and Competition Div.,
Economic Research Service.
7136. Brim, Charles A. 1972. Hybrid soybeans. How soon
are they coming or will they ever get here? Crops and Soils
Magazine 25(2):12-13. Nov. Reprinted in World Farming
(1976) 18(2):18, 30. Feb.
• Summary: The discovery of male sterility in soybeans
set off speculation that hybrid soybeans would soon be
developed. “Sterility” is the key word since it is associated
with the well-known hybrid corn and hybrid sorghum
breeding programs. But the sterility system discovered in
soybeans is fundamentally different from that found in corn
or sorghum. And there are more “ifs” to hybrid soybeans.
Address: USDA research agronomist working at North
Carolina State Univ.
7137. Product Name: Bontrae Chunks (With Chicken
Flavor).
Manufacturer’s Name: General Mills, Inc.
Manufacturer’s Address: 9200 Wayzata Blvd.,
Minneapolis, MN 55440.
Date of Introduction: 1972 November.
New Product–Documentation: Ad in Soybean Digest.
1972. Nov. p. 27. “New from General Mills, Inc. Bontrae
chunks with a flavor like chicken.” “Prime chunks of
textured vegetable protein add economy, versatility and
variety to any menu. Use them for casseroles, salads,
sandwich fillings and creamed dishes. Made from natural
vegetable protein and contains no animal-poultry fats or
meat, Bontrae provides complete protein and good nutrition
by design. Meets nutritional specification FNS 219 for
the school lunch program. (Note: FNS is USDA’s Food &
Nutrition Service). Bontrae is fully cooked and free-flowing
frozen so it can be added to recipes without thawing. Bontrae
can be used alone or in combination with poultry meat. Use
a pound of Bontrae chunks where you would use a pound of
fully cooked chicken.”
7138. Mann, W.E. 1972. Soy protein: A worldwide food

supply. Soybean Digest. Nov. p. 10-13.
• Summary: “Five years ago the U.S. per capita consumption
of soy protein was close to zero. Today it is about ¼ pound
per year. Five years from now if may be 5 pounds, and in 20
years who can guess what the consumption will be.
“It is somewhat sobering to realize that the Orientals
produced many soy foods in their own way for a long, long
time.”
“The different soy products:” Defines each of the
following and gives typical uses: Soy flours, soy grits, soy
protein concentrate, isolated soy protein. The school lunch
program: The first big breakthrough came in Feb. 1971
when FNS Notice 219 was issued. Food problems in other
countries.
Note: FNS stands for USDA’s Food and Nutrition
Service. Address: Vice President, Central Soya, Chemurgy
Div.
7139. Soybean Digest. 1972. How Decatur became the “Soy
Capital” [of the world]. Nov. p. 16.
• Summary: The top two-thirds of this article consists of
six photos: (1) Soy City Tire. (2) The A.E. Staley Mfg. Co.
main office in Decatur (14 stories tall). (3) Soy Capital Bank.
(4) Soy City Motel. (5) Soy Ford, Inc. (6) Archer Daniels
Midland Co. east plant, where TVP is produced. The caption:
“The city of Decatur, Illinois, and its business firms
confidently proclaim the city the ‘Soybean Capital of the
World,’ as these photos by Leon H. Cassity testify.
“They include the two major processing firms, Archer
Daniels Midland Co. and A.E. Staley, and also a number of
companies that capitalize on the word ‘Soy.’
“Although Decatur, Illinois, had confidently billed itself
as the soybean capital of the world since the 1930’s its claim
was not always secure, the Decatur Herald and Review
recalls.
“Quoting the Review: ‘Decatur’s neighbor, Taylorville,
challenged the title claim in 1946, and for 3 years the
sparring went on.
“’Oratory contests pitted Decatur Mayor James A.
Hedrick against his counterpart in Taylorville, J.W. Spresser.
“’The high spot of the oratory was reported to have been
when Taylorville attorney Charles Bliss said with tongue
in cheek: ‘If all the beans raised in Christian County were
dumped in front of the Decatur city hall, it would take 96
snow plows to clear a way for Mayor Hedrick to reach his
office before his term expires.
“’If oil from the Taylorville soybean crop was poured
into Lake Decatur it would make 44 tall men standing on
each other’s shoulders look like a totem pole salad.’
“’Decatur citizens didn’t take the attack lying down.
“’Mrs. Clifford Smith, radio chairman for Woodrow
Wilson Junior High School, said, “Decatur, the biggest
processing bean center, is the capital of the soybean world,
in the same manner as Detroit is the center of the automotive
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industry, instead of the ore field which produced the steel for
the cars.”
“’The debate continued, but Decatur found proof
positive when Clinton Anderson, then U.S. Secretary of
Agriculture, spoke of Decatur as the soybean capital of the
world.’” Address: Decatur, Illinois. Phone: (Area Code 217)
423-4411.
7140. Wang, Hwa L.; Vespa, Janet B.; Hesseltine, C.W. 1972.
Release of bound trypsin inhibitors in soybeans by Rhizopus
oligosporus. J. of Nutrition 102(11):1495-1500. Nov. [13 ref]
• Summary: During tempeh fermentation an active soybean
trypsin inhibitor (SBTI) was liberated from a heat-resistant,
inactive, bound (insoluble) form by protease enzymes
produced by the Rhizopus oligosporus mold. Thus extracts
prepared from tempeh showed higher trypsin-inhibiting
activity than extracts prepared from boiled soybeans. Once
released, however, the inhibitor was readily inactivated
by heat. Rhizopus oligosporus protease was also found to
inactivate crystalline SBTI. Address: Northern Regional
Research Lab., Peoria, Illinois.
7141. Wilkinson, R.E.; Hardcastle, W.S. 1972. Soya bean oil
quality after herbicide treatment in oil. J. of the Science of
Food and Agriculture (London) 23(11):1301-03. Nov. [7 ref]
• Summary: Herbicides were applied to 54% of the soybeans
harvested in the USA in 1968. Some 300,000 tons of
soybean oil were produced from this crop and much of it
was used for human consumption. This paper does not look
at herbicide residues in the oil, but rather at changes in fatty
acid composition. It concludes: “Variations in fatty acid
compositions were found to be random and not the result of
herbicide treatment.” Address: Assoc. and Asst. Agronomists,
Georgia Station, Experiment, Georgia 30212.
7142. Yen, J.T.; Hymowitz, T.; Jensen, A.H. 1972. Utilization
of protein from a trypsin-inhibitor variant soybean by
growing barrows (Abstract). J. of Animal Science 35(5):1112
(Abst. #108). Nov.
• Summary: Note: A barrow is male pig castrated before
puberty, usually at 2-3 weeks of age. Why? To make him
grow fat faster. Barrows fed soybean meal lacking the Kunitz
soybean trypsin grew faster than those fed meal with the
trypsin inhibitor. Address: 1. Animal Science Dep., Illinois
Agric. Exp. Station, Urbana, IL 61801.
7143. News and Observer (Raleigh, North Carolina). 1972.
Plans made for soybean convention. Dec. 8.
• Summary: The sixth annual membership meeting of the
North Carolina Soybean Producers Association will be held
on 19 Jan. 1973 at the Hilton Inn, at Raleigh–starting at
1:00 p.m. The theme will be “Soybeans opportunities and
you” and the keynote speaker will be Assistant Secretary
of Agriculture Carroll G. Brunthaver–according to E.L.

Rivenbark of Tabor City, president of the Association.
Climaxing the day’s events will be the annual banquet
and the Princess Soya pageant to select a successor to Paula
Jean Mitchell of Harrellsville. The winner of the pageant
will represent North Carolina in the National Princess Soya
contest next August in Des Moines, Iowa.
Some Tar Heel growers produce 50 to 60 bushels of
soybeans to the acre, though the state average is 25-30
bushels. Over the past four years, demand for soybeans has
grown at the rate of over 9% a year.
7144. Hartwig, Edgar E. 1972. Utilization of soybean
germplasm strains in a soybean improvement program. Crop
Science 12(6):856-59. Nov/Dec. [11 ref]
Address: Research Agronomist, Plant Science Research Div.,
ARS, USDA, Stoneville, Mississippi.
7145. Hartwig, E.E.; Hinson, K. 1972. Association between
chemical composition of seed and seed yield of soybeans.
Crop Science 12(6):829-30. Nov/Dec. [5 ref]
• Summary: Major emphasis in soybean breeding has
been directed toward development of seeds with a high oil
content. “More recently, considerable progress has been
made in developing highly productive breeding lines that
are higher in protein and lower in oil. Protein percentage is
inversely related to oil percentage.” Address: 1. Research
Agronomist, Plant Science Research Div. (PSRD), ARS,
USDA, Stoneville, Mississippi; 2. Research Agronomist,
Gainesville, Florida.
7146. Rubel, A.; Rinne, R.W.; Canvin, D.T. 1972. Protein,
oil, and fatty acid in developing soybean seeds. Crop Science
12(6):739-41. Nov/Dec. [20 ref]
• Summary: The authors followed the deposition of protein,
oil, and fatty acids in developing seeds of Acme, Chippewa,
and Harosoy 63 variety soybeans. Approximately 25 days
after flowering, soybean seeds contained only 2% of the
protein and 1% of the oil found in the mature seeds. During
the last 25 days of the maturation process, about 70% of the
total protein, oil, palmitic acid, oleic acid, and linoleic acid
were synthesized, and 65% of the total stearic acid and 50%
of the total linolenic acid were synthesized. The seeds did
not reach full size until just before maturity, as indicated by
the continued increase in fresh weight until 63-64 days after
flowering. From that time until maturity, the weight of each
seed decreased. This proves that green vegetable soybeans
are not mature (immature).
Tables show: (1) Oil and fatty acid composition of
Harosoy 63 seed at various stages of development (2472 days after flowering): Seed–Fresh weigh, dry weight,
moisture. Oil–mg/seed, percentage dry. Oil composition
(%): Palmitic, stearic, oleic, linoleic, linolenic. (2) Nitrogen
composition of Acme variety soybean seed from node 1
during various stages of development (25-72 days after
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flowering). (3) Weight of fatty acids from Harosoy 63 seed
during various stages of development. Address: USDA;
Urbana, Illinois.
7147. Soybean Digest. 1972. Brazil going all-out for
soybeans? Dec. p. 27.
• Summary: Brazilian farmers are expected to produce
4 million tons of soybeans next year, nearly 150 million
bushels. “USDA’s Foreign Agricultural Service says
Brazilian production might be doubled by 1976, due to
unprecedented high world prices. Most of the Brazilian
output for export–1 million tons each for beans and meal–is
going to the European Common Market, prime customer of
U.S. farmers.”
7148. Soybean Digest. 1972. Missouri asks for a checkoff
referendum. Dec. p. 18.
• Summary: “The Missouri Soybean Steering Committee
has presented over 1,900 signatures the Commissioner
of Agriculture Dexter Davis requesting a hearing for the
purpose of holding a referendum on a ½ cent per bushel
soybean checkoff.” The Commissioner must now hold a
hearing to determine if the referendum is desired by farmers.
If he rules in the affirmative, Missouri soybean farmers will
have a chance to vote on whether they want the checkoff
program. Ten other states have such programs.
Photos show: Laurel Meade, general sales manager
for USDA’s export marketing service. The French part of a
foreign trade team visiting Howard Adler, American Soybean
Assoc. treasurer.
7149. Clapp, B.N., Jr.; Wells, J.C.; Sullivan, G.A.; Baird,
J.V. 1972. 1971 soybean on farm test report. North Carolina
Agricultural Extension Service, Miscellaneous Publication
No. 82. 20 p. *
Address: North Carolina State Univ., Raleigh.
7150. Pentecost, B.H.; Farmer, C.M. 1972. Marketing
soybeans for greater profits. Tennessee Agricultural
Extension Service, Publication No. 648. 8 p. *
Address: Univ. of Tennessee, Knoxville.
7151. Carabelli, Angelina J.; Rasmussen, Wayne. 1972.
Abraham Lincoln: His legacy to American agriculture.
Beltsville, Maryland: The Associates of the National
Agricultural Library, Inc. 20 p. 23 cm. [27 ref]
• Summary: Abraham Lincoln, a lawyer from Illinois, was
nominated for president by the Republican party on an antislavery platform in 1860. Right after he won the election, in
late 1860, South Carolina seceded from the Union, followed
in 1861 by 10 Southern states. The Confederacy was formed
in early 1861, with Jefferson Davis (of Mississippi) as its
president. Lincoln became the 16th president of the United
States on 4 March 1861. The American Civil War began on

12 April 1861 when Fort Sumpter (located at the entrance
to the harbor of Charleston, South Carolina) was fired on by
South Carolina militiamen. In response, President Lincoln
called for volunteers to put down the “insurrection.” Most
Civil War battles (except Gettysburg) between the Union
(north) and the Confederacy were fought in the South.
Lincoln was reelected in 1864 and began his second term on
4 March 1865. The Civil War ended on 9 April 1865 with
the surrender of General Robert E. Lee to General Ulysses
S. Grant at Appomattox Court House in Virginia. Five days
later, on 14 April 1865, President Lincoln was shot by actor
John Wilkes Booth at Ford’s Theater in Washington, DC. He
died the next day.
The first half of this booklet is a chronological
summary titled “Abraham Lincoln and Agriculture” by
Wayne D. Rasmussen, Chief, Agricultural History Branch,
USDA. On 3 Dec. 1861, in his first annual message to
Congress, president Lincoln proposed the creation of “an
agricultural and statistical bureau” to represent farmers. On
15 May 1862, Lincoln signed into law an act of Congress
establishing “at the highest seat of Government of the United
States a Department of Agriculture.” Lincoln appointed
as its first Commissioner Isaac Newton, a farmer who had
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served as chief of the agricultural section of the Patent Office
since Aug. 1861. During the nearly 5 years that he served
as Commissioner, Newton accomplished a great deal. “The
basis for a library existed in the book and journal collection
of the Agricultural Division of the Patent Office. This
collection, comprising about 1,000 volumes, was transferred
to the new Department. Appropriations for library material
began in 1864. The first librarian of record was Aaron Burt
Gosh, a clergyman.”
The Homestead Act, approved by president Lincoln on
20 May 1862, provided for giving 160 acres of the public
domain to any American or prospective citizen who was the
head of a family or over 21 years of age. Title to the land was
issued after the settler had resided on it for 5 years and made
improvements.
On 1 July 1862 Lincoln signed the act granting federal
aid for the construction of a railroad to the Pacific Ocean.
The act granted western land and made payments for the
Union Pacific-Central Pacific railroad. The two sections
joined at Promontory Point, near Ogden, Utah, on 10 May
1869.
On 2 July 1862 the Morrill Land Grant College Act
became law when signed by President Lincoln. Proposed by
Senator Justin Smith Morrill, it donated public land to the
states for colleges of agriculture and mechanical arts. Every
state accepted the terms of the act and established one or
more such institutions, the land-grant colleges.
On 30 June 1864 President Abraham Lincoln provided
the first protection for the area now known as Yosemite
National Park when he signed the Yosemite Grant. This grant
is considered the foundation upon which national and state
parks were later established. The grant deeded Yosemite
Valley and the Mariposa Grove of the Giant Sequoias to the
State of California. On 1 October 1890 the U.S. Congress set
aside more than 1,500 square miles of “reserved forest lands”
which in 1906 officially became Yosemite National Park.
On 8 Feb. 1889 the Commissioner of Agriculture was
renamed Secretary of Agriculture and became a member of
the cabinet under president Grover Cleveland.
Note on Lincoln’s early life and political career:
Abraham Lincoln was born on 12 Feb. 1809 in a log cabin on
a farm in Kentucky. The family moved to Indiana when Abe
was 7, and finally to Illinois (Macon Co.) when Abe was 21
(1830). In 1832 Lincoln lost election to the Illinois General
Assembly, but later won 4 times, beginning in 1834. In 1837
Lincoln was admitted to the bar and became partner in a
Springfield, Illinois, law office. He was elected to Congress
(House of Representatives) for the 1847-49 term. He failed
in his bids for the U.S. Senate in both 1855 and 1858. In
1860 Lincoln was nominated for president by the Republican
party on an anti-slavery platform. He ran against Stephen A.
Douglas. When he won the election, South Carolina seceded
from the Union on 20 Dec. 1860, followed in 1861 by 10
Southern states. Address: Beltsville, Maryland.

7152. Cherry, Joe H.; Kanabus, J.; Jachmczyk, W.; Anderson,
M. 1972. Protein synthesis in germinating seeds. In: G.E.
Inglett, ed. 1972. Symposium: Seed Proteins. Westport,
Connecticut: AVI Publishing Co. 320 p. See p. 99-113. Held
28 March to 2 April 1971 at Los Angeles, California. Illust.
Index. 24 cm. [27 ref]
Address: 1. Prof., Horticulture Dept., Purdue Univ.,
Lafayette, Indiana.
7153. Circle, S.J.; Smith, A.K. 1972. Processing soy flours,
protein concentrates, and protein isolates. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 294338. Chap. 9. [119 ref]
• Summary: Contents: 1. Introduction: Practical and
commercial fractions of soybeans. 2. Defatting of soybeans:
Bean preparation, solvent extraction, desolventizing. 3
Protein dispersibility: Water dispersibility of protein, effect
of pH variation, effect of temperature variation, effect of
aging, effect of phytates. 4. Processing soy flour and grits:
Description of soy flour, types and composition, moist heat
treatment, bean selection, full-fat soy flour, defatted soy
flour, extruder-cooker processing, debittering methods. 5.
Processing soy protein concentrate: Description and history
(composition, volume, uses and price), processing, disposal
or use of solubles, nutritive value, flour-concentrate mixture.
6. Processing soy protein isolate: Description and history
(volume and price), processing (source material, schematic
process flow, aqueous extraction, clarification, precipitation,
curd-whey separation, drying step), disposal and utilization
of by-products, sanitation in operating practices, economics
of operation (yield, other factors). 7. Modified soy protein
isolates: Spun fiber textured protein “tows,” enzyme
modified proteins. 8. Functional properties of soy protein
products: Introduction, delineation of functional properties,
functional properties of soy flour and protein concentrate
products (soy flour and grit products [Lemancik and Ziemba
1962; Ziemba 1966], soy protein concentrates [Ziemba
1966]), functional properties of soy protein isolate, tests for
functional properties, water absorption and NSI (aerating
capability, emulsifying capacity of soy protein isolate,
rheological properties of soy protein isolate).
Concerning soy protein concentrates: “Although they
had not yet been so defined, products conforming to this
definition were made in years past for industrial applications
(Burnett 1951B), primarily for adhesive uses and as fillers
in phenolic resin molded products. It is only since 1959
that edible products of this type have become commercially
available in response to the need for a blander derivative
of soybeans than the soy flour products extant. Several
companies have ventured into this field in the United States,
but only three at present are believed to be in commercial
production. Each uses a different approach, based on
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wet processing, for obtaining the protein concentrate
from defatted flakes or flour; other approaches have also
been described. All of these depend on the concept of
immobilizing the major protein fractions while permitting
the soluble carbohydrates, salts, and other soluble low
molecular weight components of the flakes or flour to
diffuse or be leached from the cellular matrix comprising
the defatted crushed cotyledons (see Fig. 9.15 for schematic
of process flow). The protein is prevented from diffusing
by one of several treatments: (a) leaching with 20-80%
aqueous organic solvent, the concentration range in which
the proteins are insoluble but which extracts the nonprotein
solubles (Circle and Whitney 1968); (b) leaching with
aqueous acids in the isoelectric range of minimum protein
solubility, pH 4-5 (see Fig. 4.4 of Chap. 4); (c) leaching with
chilled water in the presence or absence of alkaline earth
cations; or (d) leaching with hot water of cooked or toasted
soy meal having a low NSI. In the first three methods the
soy flakes may have a high NSI, which may or may not be
retained in the end product, depending on the processing.”
Concerning disposal or use of solubles resulting from
making soy protein concentrates (p. 317-19): Fig. 9.15,
a schematic of the process flow, shows that “Soy ‘whey’
(syrup) is a major by-product; when dried, it yields “soy
solubles.” In process (a) using aqueous organic solvents,
recovery and reuse of the organic solvent is mandatory
because of its expense. “During such recovery the solubles
may be concentrated sufficiently to permit their economical
recovery in the form of a syrup or in a dry state.” In either
form, the solubles may be added to animal feeds.
Note: This is the earliest document seen (April 2004)
which mentions the “syrup” (later called “soy molasses”)
that is a by-product of making soy protein concentrate by the
aqueous alcohol wash process.
Concerning soy protein isolate: “Historically, as in
the case of the concentrate, initial commercial interest in
soy protein isolate in the early 1930’s was for industrial
purposes. So-called soy ‘casein’ was used as a replacement
for bovine casein in paper coatings, in which it served as a
pigment binder. Significant quantities became available in
1937. The authors estimate that current consumption world
wide for paper coatings is in excess of 50 million pounds
annually. Reviews on industrial soy protein are available in
the literature (Bain et al. 1961; Burnett 1951B). Unmodified
edible soy protein isolate as a major article of commerce
appeared in 1957 (Meyer 1969, 1967; Circle and Johnson
1958). But earlier reference (Burnett 1951A) had been made
to relatively small quantities of neutral soy protein and
enzyme-modified soy protein being sold as ingredients of
confections, toppings, and other applications using minor
amounts.
“In 1967, it was estimated that production of the isolate
was in the range of 22-35 million pounds annually, and of
the modified, about 1 million pounds.” Address: Northern

Regional Research Lab., Peoria, Illinois.
7154. Circle, S.J.; Smith, A.K. 1972. Functional properties of
commercial edible soybean protein products. In: G.E. Inglett,
ed. 1972. Symposium: Seed Proteins. Westport, Connecticut:
AVI Publishing Co. 320 p. See p. 242-54. Chap. 17. [51 ref]
• Summary: Contents: Introduction. Functional properties of
soy protein products: Delineation of functional properties,
tests for functional properties (water absorption and NSI,
aerating capability, emulsifying capacity of soy protein
isolate, rheological properties of soy protein isolate).
Functional properties in food applications: Comminuted
meat products and meat analogs (spun fiber products,
extrusion-cooked products, heat-gelled products, meat fibers
in heat-gelled protein matrix), other food applications (soy
flour and grit products [Lemancik and Ziemba 1962; Ziemba
1966], soy protein concentrates [Ziemba 1966], soy protein
isolates [Circle and Smith 1972], enzyme-modified soy
protein products). Address: Northern Regional Research
Lab., Peoria, Illinois.
7155. DuBois, J. Harry. 1972. Plastics history U.S.A. Boston,
Massachusetts: Cahners Books. xii + 447 p. Illust. Index. 25
cm. [71* ref]
• Summary: Contents: 1. The natural plastics. 2. The
celluloid era. 3. Baekeland’s phenolic resin, the first
synthetic plastics. 4. Machinery for thermosets. 5. The
great thermosetting era. 6. Developments in thermoplastics
machinery and method. 7. The thermoplastics explosion. 8.
Extrusion and blow molding. 9. Vulcanized fibre, laminated
and reinforced plastics. 10. Plastics industry services.
Bibliography.
A history of the U.S. plastics industry and trade,
copyrighted in 1972 but apparently published in 1979.
Chapter 1, titled “The Natural Plastics,” begins: “Today
many people consider the synthetics as plastics. Actually
the plastics industry started with animal horn and hoof,
tortoiseshell, bone, ivory, gutta-percha [made from the
latex of several Malaysian trees; it resembles rubber],
shellac, glue, and other compounds which necessitated the
development of extruders, presses, molds, calenders, etc.,
which were used later for the synthetics as they arrived.
Plastics were defined in the industry’s first magazine
Plastics, March 1926.”
The section in this chapter titled “Soybean Plastics”
states: “The U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois, studied the potential for
soybean materials for plastics products in the middle thirties.
When mixed with formaldehyde, soybean meal is moldable.
Good products required the addition of phenolic resin also,
and this was highly publicized by Ford Motor Company at
one time, who used it for a few molded parts. It had high
moisture absorption, poor dimensional stability, and was
short lived as an industrial material.”
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The real pioneer of the plastics industry was John
Wesley Hyatt (1837-1920), inventor of Celluloid and
many of the plastics processing methods. A chronology of
the development of cellulose is given. The first synthetic
plastics were Baekeland’s phenolic resin. Address: President,
Mykroy Ceramics Corp., Craftsman Farms, Morris Plains,
New Jersey.
7156. Eldridge, A.C. 1972. Organic solvent treatment of
soybeans and soybean fractions. In: A.K. Smith and S.J.
Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 14457. Chap. 5. [74 ref]
• Summary: Contents: 1. Introduction. 2. Alcohols: Alcohols
investigated (mainly methyl, ethyl, and isopropyl, but also
n-propyl, n-butyl, and isobutyl), material removed, chemicalphysical properties, flavor functionality, and color (flavor,
functionality, color), commercial applications. 3. Mixed
solvents. 4. Chlorinated solvents: Trichloroethylene, other
chlorinated solvents. Address: Northern Regional Research
Lab., Peoria, Illinois.
7157. Furia, Thomas E. ed. 1972. CRC handbook of food
additives. 2nd ed. 2 vols. Cleveland, Ohio: CRC Press (a
Division of The Chemical Rubber Co.). Vol. 1: xi + 998 p.
Vol. 2. 412 p. Index. 27 cm. [624* ref]
• Summary: The many chapters are published by various
authors. Contents of Vol. 1: Introduction. 1. Enzymes. 2.
Vitamins and amino acids. 3. Antimicrobial food additives.
4. Antioxidants as food stabilizers. 5. Acidulants in food
processing. 6. Sequestrants in food. 7. Gums. 8. Starch in
the food industry. 9. Surface active agents. 10. Polyhydric
alcohols. 11. Natural and synthetic flavorings. 12. Flavor
potentiators. 13. Nonnutritive sweeteners. 14. Color additives
in food. 15. Phosphates in food processing.
Contents of Vol. 2: Legal considerations on food
additives. Antioxidants as stabilizers for fats, oils, and
lipid-containing foods. Enzymes. Nonnutritive sweeteners:
Saccharin and cyclamate. New sweeteners. Natural and
artificial flavors. Synthetic food colors.
Vol. 1: Chapter 12, titled “Flavor potentiators” (p. 51321), by Loren B. Sjöström (Vice-President, Arthur D. Little,
Inc., Cambridge, Massachusetts) notes (p. 513): “In the
context of flavor, the term ‘potentiator’ is only a few years
old. The identification of flavor potentiators is a twentieth
century accomplishment, an area of research still in its
infancy.” Yet seasonings (such as salt), as well as herbs and
spices, have been used since ancient times.
The section on “Flavor enhancers” begins (p. 515):
“The best known and most widely used flavor enhancer is
monosodium glutamate (MSG). In 1866, a German chemist,
Ritthausen, isolated glutamic acid. Later another chemist
converted the acid to a sodium salt, monosodium glutamate.
In doing their work, neither had any interest in flavor.

“More than 40 years later, in 1908, a Japanese chemist
at the University of Tokyo, Dr. Kikunae Ikeda, discovered
the flavor enhancing properties of MSG. Dr. Ikeda had set
out to find out why and how a certain seaweed, Laminaria
japonica, affected flavor. Japanese cooks had used this
seaweed for centuries to improve the flavor of soups and
certain other foods. Dr. Ikeda discovered that the ingredient
in the seaweed that made the difference was MSG, and that
it had an unusual ability to enhance or intensify the flavor of
many high protein foods.
“After isolating MSG, Dr. Ikeda developed a process
for extracting it from wheat flour and other flours. Working
with the Japanese chemical company, Suzuki and Co., he
supervised the construction of a plant and, as a partner with
the company, began commercial production of MSG in 1909.
“There were several attempts to produce MSG in the
United States in the years following, but it was not until
the 1940’s that large-scale MSG production began in this
country. By 1968, U.S. production had grown to 46 million
pounds per year and world consumption had increased to
more than 150 million pounds per year.”
The section titled “Types of potentiators” discusses
5’-nucleotides, maltol, dioctyl sodium sulfosuccinate, and
several others. The 5’-nucleotides are synergistic with salt,
and especially with MSG; they can have something like a
multiplier effect in increasing the effectiveness of salt or
MSG.
Note: Soy does not appear in the index of this book.
Nor can we find it mentioned in Chapter 12. Yet there
are scattered mentions throughout the book: Soy protein
concentrate (p. 5). Soy sauce, tamari sauce, and miso–made
for centuries in the Orient using fungal protease (p. 59).
Studies on breads supplemented with soy, nonfat dry milk,
and lysine (p. 114).
Experimental use of esters of p-hydrobenzoic acid in
soy sauce and other foods (p. 128). Gas sterilants: Ethylene
and propylene oxides. The ethylene oxide process was used
during World War II to reduce the bacterial counts in soy
flour and cereal products used in processed meat products for
the Armed Forces (p. 156). An excellent acidulant for hams
and soy bean curds [tofu] has been obtained by coating citric
acid with suitable animal or plant oils (p. 242-43).
“Synthetic aroma for soy sauce,” by K. Ebihara. 1954
Japanese patent No. 5250’54 (p. 258). Soy flour as a widely
used binder for processed meat (p. 425). Soy flakes (31.5%
parts by weight) and soy hulls (3.0%) as ingredients in “Soft
moist pet food” (p. 445).
Cake doughnut mixes sometimes contain soy flour (p.
656). Completely synthetic coffee whiteners usually contain
a combination of vegetable fats, sodium caseinate or soy
protein, gums as viscosity stabilizers, phosphate or citrate
salts as stabilizers for the proteins and as buffering agents,
corn syrup solids or sugar as sweeteners and bodying agents,
liquid-type emulsifiers, and colors to duplicate the color of
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cream (p. 671-72). Whipped toppings are used to replace
high-fat cream products just as coffee whiteners are used to
replace low-fat cream products. Both use protein, which may
be soy protein (p. 672).
Imitation sour cream, sour cream dressings, and chip
dips. Replacements for fermented cream products represent
a growing market These non-dairy products contain
vegetable oil / fat, protein (either soy protein or sodium
caseinate [derived from milk], gum stabilizers, etc., p.
673). When partially hydrolyzed soy protein and sodium
hexametaphosphate (SHMP) are added to dried egg white,
an angel food cake mix can be prepared in which all of the
ingredients can be included in a single mixing stage (p.
679). Gelsoy, a patented soy protein made from specially
processed, defatted and dehulled soybean flakes, is reported
to have improved water- and fat-binding capabilities when
treated with SHMP (p. 746, 778).
Improving protein whipping properties: Sevall and
Schaeffer prepared protein whipping compositions from
soy protein by combining the protein with SHMP etc. (p.
747). Gunther made an entirely new whipping protein
composition by combining an enzyme-modified soy protein
similar to Gelsoy, with gelatin and a polyphosphate (p. 747).
A long table on the regulatory status of direct food additives
mentions “Isolated soy protein” (p. 874-75); its use as a
binder is regulated by the Meat Inspection Division (MID) of
the USDA.
The word “soybean” is mentioned on 22 pages; all
of these concern soybean oil except when noted (p. 65
{soybean protein}, 67 {soybean meal, soybean flour /
flours}, 99, 114 {soybean products}, 192, 193, 197, 198,
207, 221, 222, 263, 264, 280, 289, 290, 319 {the soybean
plant resembles the guar plant}, 350 {soybean protein,
soybean methylcellulose}, 424, 746 {soybean flakes}, 747
{soybean protein}, 749 {soybean milk}). Address: Technical
Development Manager, Industrial Chemicals Div., Geigy
Chemical Corp., Ardsley, New York; President, Intechmark
Corp., Palo Alto, California.
7158. Greene, H.C. 1972. New Mexico agriculture, 1971.
New Mexico State University Agricultural Experiment
Station, Research Report No. 235. 54 p.
• Summary: In 1970 approximately 100 acres of irrigated
soybeans were grown in New Mexico; 60 acres were
Roosevelt County and 40 acres in Chaves County (p. 34).
They required 1.8 feet of water (depth) per acre (p. 49).
Address: Las Cruces, New Mexico 88003.
7159. Hesseltine, C.W.; Wang, H.L. 1972. Fermented
soybean food products. In: A.K. Smith and S.J. Circle, eds.
1972. Soybeans: Chemistry and Technology. Westport, CT:
AVI Publishing Co. xiii + 470 p. See p. 389-419. Chap. 11.
[54 ref]
• Summary: Contents: Introduction. Koji. Miso: Preparation

of koji, treatment of soybeans (mixing, fermentation).
Shoyu: Incl. chemical shoyu. Natto. Hamanatto. Tempeh.
Sufu [fermented tofu]. New soybean products made by
fermentation: Cheese-type products, fermented soybean
milk, an ontjom-type product. 10. Future of fermented
soybean foods.
Tables: (1) Demand for whole soybeans in Japan (19641967) to make miso, shoyu, and natto. In 1967, only 4.5%
of the soybeans used to make miso were used in the form
of defatted soybeans, whereas the same year 91.1% of
the soybeans used to make shoyu were defatted. The total
demand in 1967 (in 1,000 metric tons) was miso 177, shoyu
169, and natto 47. (2) Chemical composition of soybean
foods: Miso (salty light, salty light, soybean miso), natto,
soybeans. (3) Annual production of miso in Japan (19561967). Production of 530,078 tons in 1956 decreased to
a low of 453,956 tons in 1962, then rose to 520,510 tons
in 1967. (4) Composition of miso in relation to time of
fermentation and ratio of soybeans:rice:salt for three types
of miso: White miso, light-yellow salty miso, and yellow-red
salty miso. (5) Average composition of shoyu made from
whole soybeans and defatted soybean meal.
Illustrations (flowsheets, without quantities of
ingredients) show: (1) Process for making red miso. (2)
Process for manufacture of shoyu. (3) Process for making
hamanatto. (4) Tempeh fermentation on a laboratory scale.
(5) Preparation of sufu. (6) Preparation of soybean cheese.
Address: Northern Regional Research Lab., Peoria, Illinois.
7160. Howell, R.W.; Caldwell, B.E. 1972. Genetic and other
biological characteristics [of soybeans]. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 27-60.
Chap. 2. [142 ref]
• Summary: Contents: 1. Nomenclature and description:
Morphology. 2. Seed. 3. Areas of adaptability:
Environmental effects on adaptability. 4. Growth of the
soybean plant: Germination, vegetative growth habit, root
growth, nodulation and nitrogen fixation, mineral nutrition
and fertilization, photosynthesis, seed development. 5.
Diseases and weeds: Diseases, weeds, insects and mites.
6. Quantitative genetics. Address: 1. Chief, Oilseed and
Industrial Crops Research Branch; 2. Leader, Soybean
Investigations; Both: USDA Plant Science Research Div.,
Beltsville, Maryland.
7161. Inglett, George E. ed. 1972. Symposium: Seed
proteins. Westport, Connecticut: AVI Publishing Co. 320 p.
Held 28 March to 2 April 1971 at Los Angeles, California.
Illust. Index. 24 cm. [300+ ref]
• Summary: The four papers containing significant
information about soy are cited separately. Address: Chief,
Cereal Properties Lab., Northern Marketing and Nutrition
Research Div., USDA ARS, Peoria, Illinois.
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7162. Inglett, George E. 1972. Seed proteins in perspective.
In: G.E. Inglett, ed. 1972. Symposium: Seed Proteins.
Westport, Connecticut: AVI Publishing Co. 320 p. See p. 1-4.
Held 28 March to 2 April 1971 at Los Angeles, California.
Illust. Index. 24 cm.
Address: Chief, Cereal Properties Lab., Northern Marketing
and Nutrition Research Div., USDA ARS, Peoria, Illinois.
7163. Lang, Alvin L. 1972. Fifty years of service: A history
of seed certification in Illinois 1922-1972. Urbana, Illinois:
The Illinois Crop Improvement Association. 136 p. Undated.
Illust. No index. 22 cm.
• Summary: Contents: Dedication–
to Prof. J.C. Hackleman. Biography
of Hackleman. Acknowledgments,
by George Keith. Introduction. 1.
Organizational history: First seed
certification meeting (Jan. 1921),
first meeting of the executive
committee, first annual meeting
of the Illinois Crop Improvement
Association, first constitution
of Illinois Crop Improvement
Association, Illinois Corn Growers
merge with ICIA, incorporation and
trade mark, Corn Breeders’ Association joins ICIA. 2. Seed
certification. 3. Legalities and mechanics of certification. 4.
Organizational activities. 5. Shows and contests. 6. Financial
and educational assistance. 7. Facilities and personnel. 8.
Publications and advertising. 9. Past presidents. Appendixes:
A. Officers and board of directors of the Illinois Crop
Improvement Association, Inc. B. Proposed methods of
seed certification–season 1921. C. Constitution and bylaws Illinois Crop Improvement Association. D. Corporate
Certificate. E. Illinois Seed Corn Association. F. Acreages for
fifty years.
A portrait photo shows Prof. J.C. Hackleman seated
at a desk. The text below (p. 2), by Prof. Lang, states:
“The founding of Illinois Crop Improvement Association
was largely the work of Prof. J.C. Hackleman and many
dedicated farmers and extension workers in Illinois. Prof.
Hackleman, J.C. as he was always known, came to Illinois
in 1919 after 10 years of farm crops teaching extension
work and five years as secretary-treasurer of Missouri Corn
Growers` Association at the University of Missouri.
“Biography (p. 3-4): Prof. Jay Courtland Hackleman
was born on a farm near Carthage, Indiana, June 24, 1888.
He graduated from Carthage High School in 1906, from
Purdue University with a BS degree in 1910 and received his
MS degree from the University of Missouri in 1912.
“While an undergraduate at Purdue University, he was
president of the Agriculture Society, editor-in-chief of the
Purdue Agriculturist, associate editor of the Purdue Daily

Exponent, organization editor of the Purdue year book and
president of the Emersonian Literary Society.
“From Purdue, Prof. Hackleman went to the University
of Missouri where he served as instructor in farm crops
1910-1917 and assistant professor of crops extension 19171919. He was secretary-treasurer of the Missouri Corn
Growers’ Association 1914-1919. In 1919 Prof. Hackleman
came to the University of Illinois, Department of Agronomy,
as assistant professor in charge of crops extension. He
was made professor in 1923 and served as crops extension
specialist in the Department of Agronomy until his
retirement in September 1956.
“Prior to his retirement, Prof. Hackleman helped
organize the Illinois Crop Improvement Association in 1922.
He served as its secretary and treasurer for 15 years, after
which he served as Chairman of the College of Agriculture
and Agricultural Experiment Station Advisory Committee
to that organization until his retirement. Prof. Hackleman
was an Honorary Member of the Illinois Crop Improvement
Association and after retirement from the University of
Illinois, he remained on the association’s staff as Director of
Public Relations and editor of their newsletter.
“From 1922 he served actively on the International
Crop Improvement Association Board of Directors and was
secretary-treasurer for four years, and president one year.
He was made an Honorary Member in 1955, and chaired
a committee which wrote a very detailed, comprehensive
history of the International Crop Improvement Association
1919-1961. Prof. Hackleman, [a] founder of the American
Soybean Association and secretary and president to the
association, was instrumental in convincing Illinois farmers
that there was great potential in soybeans.
“He was also a renowned grain judge, serving for many
years as one of the corn judges at the International Grain and
Hay Show in Chicago. He was also on the wheat judging
committee for the Pillsbury national show and judged grain
at many state and county fairs during his extension activities.
In 1932 he served as a judge at the world’s wheat congress
in Canada, and as crop production specialist for the Mutual
Security Agency in European countries, May 1, 1952 to
September 1, 1953.
“He was an active member on many committees of the
American Society of Agronomy and chairman of Section IV–
”Crops Seed and Technology” in 1947, as well as a fellow in
the Society. He was a member of Acacia and Alpha Gamma
Rho Social Fraternities and Alpha Zeta, Epsilon Sigma Phi,
and Gamma Sigma Delta Honorary Fraternities as well as
Masonic Orders and Urbana Exchange Club.
“Honors bestowed include the Award of Merit by the
Indiana Crop Improvement Association on January 21, 1965.
Each year this organization gives this coveted award to some
agriculturist who has rendered outstanding service to the
state of Indiana; Prof. Hackleman was the first man from
outside of Indiana to receive this award.
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“In October 1969, the International Crop Improvement
Association, at its golden anniversary meeting in St. Louis,
Missouri, awarded Prof. Hackleman a plaque of merit
as a charter member of that organization. At the annual
Soybean Conference of the Illinois Crop Improvement
Association, January 26, 1970, he was again honored with
a certificate of appreciation for many years of valuable
service to agriculture, signed by Governor Richard B.
Ogilvie and Director of Agriculture John W. Lewis. During
his active career, Prof. Hackleman published many scientific
articles, station bulletins and circulars. His main literary
contributions, however, were the hundreds of popular,
comprehensive farmer mimeograph newspaper releases and
national farm magazine articles.
“With his death on April 15, 1970, Prof. Hackleman
left an enviable legacy of service and leadership in the
agricultural world.”
Introduction, by Prof. J.C. Hackleman (p. 11): The
idea of having pedigreed and certified grain is thought to
have originated in Sweden, and today they are credited with
having the best example of the certification of grain and
vegetable seed in the world. Their success, no doubt, is due
to this cooperation, honesty, and desire for the best seed
possible.
“In 1900, the Canadian Seed Growers’ Association
organized, having for its object the encouragement of
farmers to take better care of their seed grains, the production
of superior quality grain and the production of a higher yield
per acre. Today their organization stands as the premier
association of North America–the oldest organization of
like nature in the U.S.A. is the Wisconsin Agricultural
Association, organized in 1901. They have been doing
excellent work with hemp, alfalfa, and soybeans and of late
years, with rye, wheat and potatoes. The members have
come to realize the value of pure seed and the importance
of knowing the origin, purity, germination and quality of the
same. In like manner, Iowa, Ohio, Kansas, Michigan and
others organized and began to function, having as their prime
object the location of seed centers whose quality of purity of
grain is emphasized more than quantity of grain and number
of sales.” Address: Univ. of Illinois agronomy staff.
7164. National Research Council, Committee on Genetic
Vulnerability of Major Crops. 1972. Genetic vulnerability
of major crops. Washington, DC: National Academy of
Sciences. vii + 307 p. For soybeans, see Chap. 13, p. 207-17.
Illust. 23 cm.
• Summary: Chapter 13, titled “Soybeans and other edible
legumes,” discusses soybeans, peanuts, and dry beans.
Contents for soybeans: Origin and history. Importance
of crop. Genetic uniformity. Pests and diseases. Status of
breeding for resistance.
Concern with genetic uniformity and vulnerability
increased dramatically after 1970, when the U.S. corn crop

was struck by Southern corn blight. Yields dropped 15%
nationwide and more than 50% in certain major states. From
1924 to 1927 Dorsett collected 1,500 types of soybean
in Manchuria, and in 1929-31 he and Morse collected
4,578 varieties and types in Manchuria, Korea, and Japan.
This was the only expedition ever made into eastern Asia
specifically to collect soybean germ plasm. By 1922-43 of
the introductions received were found to be suited for seed
production in the U.S., and they were named. Approximately
10,500 introductions have been brought to the U.S. since
1898–many of these have been duplicates, so many have
been lost. Since 1943, 87 varieties have been registered by
the Crop Science Society of America.
The vulnerability of any crop to epidemics depends
upon the genetic uniformity of currently grown varieties.
The practices that increase the vulnerability of varieties by
restricting the germ plasm base are: 1. The parents used to
develop new varieties are restricted to a few that tend to
produce superior varieties under “normal” conditions. 2. A
very few varieties dominate production. 3. Resistance to a
given disease in currently grown varieties traces to a single
source.
Most of the currently grown varieties can be related
to 11 introductions, listed here in descending order of
importance based on frequency of occurrence (percentage)
in parentage of currently grown soybean varieties. Three
percentages are given for each variety after the year of
introduction–Northern frequency, Southern frequency, and
total frequency. Northern refers to maturity groups 00-IV:
Mandarin (Pehtuanlintza, Northeastern China; 1911–84,
0, 58).
Richland (Changling, China; 1926–60, 0, 42).
AK [A.K.] (China; 1912–32, 63, 42).
Manchu (Niguta, China; 1911–56, 0, 39).
Tokyo (Yokohama, Japan; 1901–14, 58, 27).
Clemson (Nanking, China; 1927–9, 68, 27).
PI 54610 (Changchun, Liaoning Prov. China; 1921–14,
47, 24).
Mukden (Mukden, China; 1920–26, 0, 18).
Dunfield (Fancheatun Station, China; 1913–7, 26, 13).
Arksoy (Pingyang [Pyongyang / P’yongyang], Korea;
1914–0, 32, 10).
Roanoke (rogue from Pi 71597, Nanking, China; 1927–
0, 26, 8).
The varieties Wayne, Amsoy, Corsoy, Clark or Clark
63, Lee, and Bragg accounted for 56% of the U.S. acreage.
Statistics indicate that, for the soybean varieties currently
grown, genetic uniformity is pronounced.
7165. Rackis, Joseph J. 1972. Biologically active
components. In: A.K. Smith and S.J. Circle, eds. 1972.
Soybeans: Chemistry and Technology. Westport, CT: AVI
Publishing Co. xiii + 470 p. See p. 158-202. Chap. 6. [336
ref]
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• Summary: Contents: Introduction. Enzymes: Amylases,
lipases, lipoperoxidase, lipoxygenase (lipoxidase),
proteinases, urease. Proteinase inhibitors: Isolation and
characterization, physicochemical and enzymatic properties,
mechanism of interaction, physiological significance,
assay procedures, effect of processing, nutritional and
physiological effects of proteinase inhibitors (general
aspects, pancreatic hypertrophy and enzyme secretion,
proposed mechanisms). Hemagglutinins: Isolation and
characterization, biological effects and detection. Allergenic
factors. Flatus factors: Human studies, in vivo and in vitro
studies, other considerations. Saponins. Sterols and triterpene
alcohols. Goitrogens: Soybean goitrogenicity, antithyrotoxic
factor (ATF). Growth-vitamin-mineral factors: Growthpromoting and antiperotic factors, mineral availability,
rachitogenicity (rachitogenic factors). Phenolic constituents
(Genistein, daidzein, genistin, daidzin). Other factors.
Concerning phenolic constituents: “Since most naturally
occurring estrogenic substances show only weak activity, it
is doubtful that normal consumption of foods that contain
estrogens would provide sufficient amounts to elicit a
physiological response in humans.”
Much information has been published about the
effects of soybean meal and soy protein isolates (mostly
unheated) on the availability of vitamins and minerals, and
on growth of animals. It is increasingly evident that some
of these undesirable effects may be due, in part, to phytic
acid. Soybeans (especially when unheated) also increase
the requirement for vitamin B-12, vitamins D-2 and D-3,
calcium, phosphorus, zinc, and other essential trace minerals.
Studies on various animals have shown that poor growth,
perosis (weak bones), rickets, and other bone calcification
problems occur in diets containing high levels of soy protein
isolates. Yet soybeans also appear to contain an unidentified
growth-promoting factor.
Note: This is the earliest document seen (Oct. 1999)
with the term “biologically active” in the title–and with
the article about that subject. Address: Northern Regional
Research Lab., Peoria, Illinois.
7166. Smith, A.K.; Circle, S.J. 1972. Protein products as
food ingredients. In: A.K. Smith and S.J. Circle, eds. 1972.
Soybeans: Chemistry and Technology. Westport, CT: AVI
Publishing Co. xiii + 470 p. See p. 339-88. Chap. 10. [180
ref]
• Summary: Contents: 1. Flavor: Taste panel results,
flavor components, plastein formation and flavor, plastein
formation and nutrition, some food uses tolerant of soy
flavor. 2. Bread and pastries: Soy flour history, effect of soy
flour on baking characteristics, soy protein isolate in bread,
soy flour and flavor, enzyme active soy flour, soy flour in
Britain, detecting of soy flour in wheat flour. 3. Other baked
goods: General, doughnuts, snack products. 4. Breakfast
cereals. 5. Macaroni products. 6. Dairy-type products:

Imitation milk, soy milk, filled milk, soybean cheese,
imitation cream cheese, coffee whiteners, whip toppings, and
frozen desserts, yogurt type products. 7. Comminuted meat
products and meat analogs: Comminuted meat products,
meat analogs, spun fiber type meat analog, extrusion-cooked
type meat analog, heat-gelled type meat analog, meat fibers
in heat-gelled protein matrix, assay of soy protein products
in meat-type foods. 8. Gelling and aerating agents: Gelsoy as
gelling agent, soy protein isolate as gelling agent, soy protein
isolate as aerating agent, soy whey protein as aerating agent,
enzyme modified isolates as aerating agent, foam-mat drying
adjunct, foaming agent for soda water. 9. Miscellaneous
food applications: Brew flakes, soups, gravies and sauces,
confections, imitation nut meats, and [soy] nut butters, spray
drying adjunct. 10. Nonfermented Oriental soybean foods:
Introduction, Chinese soy milk, dried soybean whole and
defatted milks, tofu (fresh tofu, bagged tofu, dried tofu, fried
tofu), yuba, kinako (“The Japanese have a product which is
similar to full-fat soy flour except that it is made from whole
roasted soybean and this contains the seed coat”), soybean
sprouts (compositional changes).
Concerning Brew Flakes (p. 373): “Soy flakes, grits,
and peptones have been used since about 1937 or earlier
(Burnett 1951) as adjuncts in brewing beer. Grits and ground
meal from screw press processing were the first products
used in brewing but later they were replaced by solventextracted flakes. The best results are obtained with flakes or
flour having a high NSI (nitrogen solubility index) with a
minimum of heat treatment in processing. Up to 0.75 lb. of
flakes per barrel of beer has been recommended by Hayward
(1941).
“The flakes may be used in the normal mashing
operation to provide amino acids, peptides, minerals, and
vitamins as nutrients for the yeast. It was reported by
Wahl (1944) and Wahl and Wahl (1937) that addition of
hydrolyzed soybean protein directly to the beer improves
foam stability, flavor, and body of the beer.” Address:
Northern Regional Research Lab., Peoria, Illinois.
7167. Smith, A.K.; Circle, S.J. 1972. Historical background
(on soybeans and soybean foods). In: A.K. Smith and S.J.
Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 1-26.
Chap. 1. [53 ref]
• Summary: Contents: 1. Introduction. 2. U.S. history:
Introduction of soybeans, processing for oil, soybean oil.
3. Soybean meal and protein: Animal feed industry, poultry
industry, industrial uses. 4. Soybean production. 5. Oriental
history: Ancient history, Oriental fermented foods (shoyu,
miso, tempeh, ontjom, natto, hamanatto, tao tjo [Indonesianstyle miso], kochu chang, ketjap), Oriental nonfermented
foods (soybean milk, tofu), wedge press. 6. Soybeans and
world food problems: Green Revolution, protein supplements
(high protein food formulations, AID funded), amino acids,
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CSM, cottage industries (tofu, kinako).
Concerning industrial uses (p. 8-9): Soybeans rose
in popularity as an agricultural crop in the USA at a time
when other crops such as corn, wheat, cotton, and tobacco
were being produced in surplus quantities. Soybeans took
over much of the acreage vacated by these crops. “At that
early period it was the hope of many leaders of agriculture,
government, and industry that much of the oil and protein
of the soybean could be diverted from the food and feed
industries into industrial products such as paints, varnishes,
soap stock, plastics, adhesives, plywood glue, paper coating
and lamination, paper sizing, textile fibers, and other uses...
In 1936 the US organized the Regional Soybean Industrial
Products Laboratory for this purpose. These new industrial
uses were expected to help relieve the problem of farm
surpluses... In 1935 the Glidden Company built the first
plant for the isolation of industrial grade soybean protein
(transferred to Central Soya in 1958). The largest use of
industrial grade protein is in the paper-making industry, for
coating and sizing of paper board.
“After World War I, soybean meal, because of its low
cost, replaced casein as an adhesive for Douglas fir plywood
glue, where it still retains a substantial part of the market for
the interior grade product.”
“While soybean proteins have several important
industrial applications, especially in the paper industry for
coating and sizing paper, which are expected to continue
for years to come, the original dream of an ever-expanding
industrial market [for soy proteins] has faded. In the polymer
market it appears that for most applications the proteins
cannot be made competitive with the increasing number
of low cost, high quality synthetic resins... It is generally
recognized that the increasing demand for proteins for feed
and food will greatly surpass the anticipated industrial uses.”
A graph (p. 1) shows: Soybean production in the United
States for seed, 1940-1970. Address: 1. Oilseeds Protein
Consultant, New Orleans, Louisiana; 2. Director, Protein
Research, W.L. Clayton Research Center, Anderson Clayton
Foods, Richardson, Texas.
7168. Smith, Allan K.; Circle, Sidney J. eds. 1972. Soybeans:
Chemistry and technology. Vol. 1. Proteins. Westport,
Connecticut: AVI Publishing Co. xi + 470 p. Illust. Index. 24
cm. [500+ ref]
• Summary: One of the best and most comprehensive
reviews on the subject, with extensive information on
modern soy protein products. Each of the 12 chapters
is written by an expert on the subject, and each is cited
separately. Volume 2 was never published. Address: 1. PhD,
Oilseeds protein consultant, New Orleans, Louisiana; 2.
PhD, Director, Protein Research, W.L. Clayton Research
Center, Anderson Clayton Foods, Richardson, Texas.
7169. Wolf, W.J. 1972. Purification and properties of the

[soybean] proteins. In: A.K. Smith and S.J. Circle, eds. 1972.
Soybeans: Chemistry and Technology. Westport, CT: AVI
Publishing Co. xiii + 470 p. See p. 93-143. Chap. 4. [163 ref]
• Summary: Contents: 1. Introduction. 2. Nomenclature.
3. Subcellular structure. 4. Protein extraction: Preparation
of flakes and meal, extraction of meal (extraction solvents,
meal-to-solvent ratio, extraction temperature, effect of pH).
5. Fractionation methods: Fractional precipitation (isoelectric
precipitation, use of metal cations, cryoprecipitation,
ammonium sulfate precipitation, fractionation with
organic solvents), fractional extraction (neutral salts, salts
at pH 4.5), chromatography (hydroxylapatite, modified
polysaccharides, ion-exchange resins, gel filtration). 6.
Chemical properties of soybean protein: Nitrogen content,
nonprotein constituents in soybean proteins, amino acid
compositions (amino acid analyses, sulfhydryl content),
primary structures, disulfide polymerization (polymers in
defatted meal, polymerization during protein precipitation).
7. Physical properties of soybean proteins: Solubility,
molecular size, molecular structure and conformation
(Bowman-Birk [1.9S] inhibitor, Kunitz trypsin inhibitor,
hemagglutinin, lipoxygenase, 7S globulin, 11S globulin, 15S
globulin, urease), electrochemical properties (electrophoresis
{moving boundary electrophoresis, gel electrophoresis,
immunoelectrophoresis, isoelectric focusing}, titration
studies). 8. Denaturation of soybean proteins: Heat
denaturation, denaturation by extremes of pH (acid pH,
alkaline pH), denaturation by organic solvents, denaturation
by detergents, effects of urea and guanidine hydrochloride.
9. Immunochemical properties of soybean proteins. Address:
Northern Regional Research Lab., Peoria, Illinois.
7170. Wolf, Walter J. 1972. Soybean ultrastructure and
its relationship to processing. In: G.E. Inglett, ed. 1972.
Symposium: Seed Proteins. Westport, Connecticut: AVI
Publishing Co. 320 p. See p. 231-41. Chap. 16. [22 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7171. Bernard, R.L. 1973. Soybean breeders need new
germplasm. Soybean News (NSCIC) 24(2):5, 3. Jan.
• Summary: “The following information is based on an
interview with Dr. R.L. Bernard, USDA soybean breeder at
the University of Illinois. Dr. Bernard is in charge of the U.S.
world soybean germplasm collection. He went to Japan and
Korea last September on the first major collection mission
since 1931.
“Less than 40 varieties account for over 99% of the
commercial soybean acreage of United States and Canada.
Furthermore, many of these are closely interrelated. Only
about 20 introduced varieties comprise the complete
ancestry of today’s commercial varieties. Faced with this
rather narrow germplasm base, where does the soybean
breeder turn for breeding material to produce higher yielding
varieties for the future and for resistance to disease and
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insect pests?
“USDA Soybean Collection: The USDA has maintained
since 1949 a germplasm collection of soybeans brought
from all over the world and especially from eastern Asia
where the soybean originated. Today there are approximately
3500 strains in this collection, 2500 early ones (maturity
group IV or earlier) maintained at the U.S. Regional
Soybean Laboratory, Urbana. Illinois, and 10000 late ones
(group V or later) at the Delta Branch Experiment Station,
Stoneville, Mississippi. Thousands of seed packets of
these strains are sent out each year to breeders and other
researchers throughout the U.S. and the world. They are
tested for yielding ability, disease or insect resistance, seed
composition, etc., and the promising ones are being put into
breeding programs to develop new varieties.
“How good is this collection and does it have sufficient
diversity to sustain continued variety improvement?
Compared to other major crops (such as wheat with over
15,000 lines in the USDA wheat collection), the soybean
collection is rather small. This is especially critical since the
U.S., with 75% of the world’s soybean production and most
of the rest of it in communist China, cannot rely on breeding
work and collections in other countries as with more widely
grown crops.
“In the last 20 years we have done an adequate job of
maintaining the soybean collection and making it available to
researchers, but no large-scale attempt to gather all soybean
germplasm has been made since the Dorsett and Morse
expedition to Asia in 1929-31. These two USDA researchers
spent two years traveling through Japan, Korea, and northern
China (including Manchuria) and collected about 4500
soybean strains. Unfortunately the soybean was not yet an
important crop here and all but about 1,000 of these were
discarded before the present collection was established.
“Native wild species and varieties disappearing: In
the countries of eastern Asia where soybeans have been
grown for centuries, farmers have grown a great diversity of
varieties and types in the past. We don’t know for sure just
how much diversity is still present in these countries that is
not represented in the USDA collection. We do know that
this diversity is rapidly disappearing as improved experiment
station selections replace the diverse primitive varieties, and
unless researchers preserve it in germplasm collections it will
be lost forever.
“Another and largely untapped source of diversity in
eastern Asia is the wild soybean. Although of no economic
value in itself, it will cross readily with cultivated soybeans
and is therefore a potential source of disease or insect
resistance and possibly other traits of usefulness in soybean
breeding. It, too, is disappearing in some areas as a result of
man’s agricultural or building developments.
“Base expanded 30-50 percent by Bernard mission:
In view of this, plans have been proposed to have soybean
breeders from this country visit all of the countries of ancient

soybean culture during the next few years and obtain all
available soybean varieties and wild soybeans. As a start, Dr.
Richard Bernard of the U.S. Regional Soybean Laboratory
visited Japan and Korea this fall, collected wild soybeans
from over 100 places, and met with Japanese and Korean
soybean breeders, who have generously agreed to supply us
with perhaps as many as 2000 native varieties.
“Collection opportunities: Major collecting jobs that
remain to be done are:
“1. More thorough collecting of wild soybeans and
direct collecting of native varieties in Japan and Korea.
“2. Collecting of soybean varieties and wild soybeans
in China, which is the original home of the soybean and the
center of genetic diversity. This makes it the most important
area in the world for soybean germplasm. Almost all of U.S.
commercial varieties trace their origins to China. Current
political developments suggest that travel to China may be
possible in the near future.
“3. Other areas of eastern Asia where soybean
collections should be made:
“3a. North Korea along with China is a center of genetic
diversity and its latitude corresponds with our Midwest
production center. We have as yet no wild soybeans from
there.
“3b. In Siberia adjacent to China very early soybeans
have been grown for a long time. Also the very earliest wild
soybeans come from there.
“3c. Taiwan and the Ryukyu Islands of Japan have some
very primitive soybeans and are the southernmost range
of the wild soybean and the northernmost range of wild
perennial species closely related to soybeans.
“3d. Southeast Asia has some areas of ancient soybean
culture and some wild perennial species related to soybeans.
“4. Other parts of the world (Africa, South America,
Europe) may contain soybean germplasm not now available
in its eastern Asian homeland. Australia, Africa, and Oceania
contain perennial species closely related to soybeans that are
of interest to those studying the evolutionary history of the
soybean. These are not well known and are in need of more
research.
“If these proposed trips can be carried out, it will make
a major contribution to the procurement and preservation of
soybean germplasm which is so essential to future variety
development and to the maintenance of stable and efficient
soybean production in this country.”
A small portrait photo shows Dr. Richard Bernard.
Note: After this article was written, Prof. Theodore
Hymowitz (soybean geneticist at the Univ. of Illinois) took
many expeditions collecting wild perennial relatives of the
soybean. Address: Univ. of Illinois.
7172. Epps, J.M.; Edwards, D.I.; Good, J.M.; Rebois, R.V.
1973. Annotated bibliography of nematodes of soybeans,
1882-1968. USDA Agricultural Research Service. ARS-S-8.
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75 p. Jan. [380 ref]
• Summary: This is the earliest known annotated
bibliography of nematodes of soybeans. Address: New
Orleans, Louisiana, ARS, Southern Region USDA.
7173. Loosli, J.K. 1973. Clive Maine McCay (1893-1967): A
biographical sketch. J. of Nutrition 103(1):1-10. Jan. [1 ref]
• Summary: A superb biography. On page 2 is a full-page
portrait photo of Clive McCay.
1898 March 21–Clive Maine McCay is born on a farm
in Winamac, Indiana, the oldest of three children and the
only son of Lewis J. McCay, a country school teacher, and
May Crim.
1902–The family moves to Logansport, Indiana, where
the father begins work on the Pennsylvania railroad. Clive
goes to grade school and high school in Logansport.
1909 July–Clive’s mother dies of stomach cancer when
he is age 11. Clive’s father remarries within two years.
1914–Clive’s father is killed in a train accident when he
is age 16. His father was on top of a train when it went under
a covered bridge. His stepmother becomes his only parent.
Clive’s sisters remember him as a serious, industrious child,
never getting into trouble and with no bad habits, but being
original in the way he did things. An excellent character
sketch follows. He “did what he set out to do.” “To an
unusual degree McCay combined the dreamer and the doer.”
1916 spring–He graduated from high school in
Logansport.
1916 fall–Entered the University of Illinois.
1920 spring–Graduated with an A.B. degree specializing
in chemistry and physics.
1920-21–Taught chemistry at Texas A&M College.
1923–Graduated from Iowa State College with an M.S.
degree in biochemistry.
1925–Graduated from the University of California,
Berkeley, with a Ph.D. degree in biochemistry under C.L.A.
Schmidt.
1927–Studied nutrition at Yale University [New Haven,
Connecticut] on a National Research Council Fellowship
under L.B. Mendel, a leading nutritionist of the day.
Nutrition had interested Clive even as a boy.
During his postdoctorate studies at Yale, McCay became
acquainted with L.A. Maynard who was on leave from
Cornell Univ., also studying with Osborne and Mendel at the
time.
1927–The young McCay accepts Maynard’s invitation
to join him as assistant professor of animal husbandry and
assistant animal nutritionist in the Experiment Station in the
Department of Animal Husbandry at Cornell.
“McCay’s most important early contribution was
probably the demonstration that restriction of calories
in a diet otherwise adequate extended the life span. The
stimulus for this research came during his postdoctorate
studies at Yale University. He started lifespan studies on

trout while at Yale and continued these [at the Cortland Fish
Hatchery] after joining the Cornell faculty where he initiated
experiments with rats. [The white rat was the subject of most
of Clive’s nutritional studies]. It was found that a severe
restriction of energy which retarded growth, markedly
extended the lifespan of rats and delayed the biochemical and
pathological changes related to aging... This research brought
him international recognition and much of his later research
was related to the aging process. More than 50 papers were
published reporting the results of various nutritional factors
on the aging process and the life span of rats and hamsters.”
1927 July 11–Clive marries Jeanette Beyer of Iowa just
before they moved to Cornell Univ. Her training, interest
and stimulation to his research undoubtedly added greatly
to his accomplishments. A biography of Jeanette is given.
The daughter of Dr. S.W. Beyer, Prof. of Geology and Dean
of Science at Iowa State College, she earned a B.S. degree
of Iowa State in foods and nutrition. Then she worked
for General Mills, Inc. for several years teaching cooking
schools for homemakers. She wrote a weekly column on
foods for about 10 years while she pursued graduate studies
in nutrition and child development at Cornell Univ. In 1934
she was awarded an M.S. degree and in 1939 a PhD degree.
“Clive and Jeanette developed a true partnership devoted
to the teaching and practice of proper nutrition. Together
they developed the Cornell formula bread (also called Triple
Rich bread) which contained 8% of nonfat dry milk solids,
6% of full fat soybean flour and 2% of wheat germ.”
1933–The McCays buy a run-down 55-acre farm about
3 miles from Cornell on Route 1, in Ithaca; they call it Green
Barn Farm.
1935-36–Sabbatical leave with Jeanette to Oxford
University, England.
1936–McCay is promoted in rank and becomes
Professor of Nutrition.
1943–Clive enlisted in the U.S. Navy. He was
commissioned and assigned to take charge of research on
food and nutrition. His work included the improvement of
“abandon-ship rations.” He was honorably discharged in
1946.
Upon returning to Cornell after World War II, Clive
devoted more of his energy to research on problems directly
related to human nutrition and health.
1946–He is given a joint appointment to the Food and
Nutrition faculty of the College of Home Economics.
1953–Sabbatical to Basel, Switzerland.
The section titled “History of Nutrition” notes: “This
interest in history was maintained throughout his active life.”
“... history was his great passion. He loved to read it and
loved to quote it.” In one of his papers Clive wrote: “The
study of history affords a means of maturing in wisdom...
History tends to inculcate a spirit of modesty in regard to
our own time and to make us realize that we have made but
a beginning in solving the intricate and difficult problems of
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feeding men.”
The section titled “McCay as a teacher” notes that “his
teaching responsibilities at Cornell were primarily concerned
with graduate students.” He supervised the training of about
30 graduate students, “all of whom devoted their careers to
some aspect of nutrition in many different countries” (p. 8).
“The McCay home became a family center for his
many graduate students. There they made frequent visits for
food and fun liberally spiced with discussions of nutrition
research, both theoretical and applied.” “... his enthusiasm
greatly stimulated his students and associates.”
“During the 35 years he served on the faculty of the
Department of Animal Husbandry at Cornell he authored and
coauthored some 200 technical articles published in more
than 30 journals.” He also contributed review chapters to at
least five books. His book titled Nutrition of the Dog, which
was published in 1943, won the National Dog Week Award
and Medal in 1948. A revised edition appeared in 1949.
“McCay’s basic interest was in improving human
welfare through better nutrition of man himself and of the
animals that serve him.” He wrote: “The nutritional status of
every person lies largely in his own hands during the latter
half of life and depends largely upon his ability to curb his
intake of such common foods as sugar, alcohol, low-grade
cereals and many fats, as well as his ability to select foods of
high nutritional value.” The McCays had no children of their
own but adopted a son, Kenneth Button, who now lives in
Victoria, Texas.
1959 Oct.–Clive has his first stroke; after two years he
has almost recovered.
1962–He retires from Cornell and he and Jeanette move
to Florida.
1967 June 8–Clive dies in Florida. Jeanette still resides
there. Address: Dep. of Animal Science, New York State
College of Agriculture, Cornell Univ., Ithaca, New York
14850.
7174. Mehr, Stanley. 1973. Brazil is expected to have
excellent soybean harvest again in 1973. Foreign Agriculture
(USDA Foreign Agricultural Service). Jan. p. 2-4.
• Summary: “Brazil’s soybean harvest in 1973 may be up
as much as 24 percent compared to last year, according to a
U.S. team which visited soybean-producing areas of Brazil in
mid-December 1972. Acreage may mount by 28 percent.
Note: “In addition to the author, the team included
Seymour Johnson, American Soybean Institute, W. Garth
Thorburn, U.S. Agricultural Attache, Brazilia, who
accompanied the team in Sao Paulo and Parana States, and
Joseph O’Mara, Assistant U.S. Agricultural officer, Sao
Paulo, in the State of Rio Grande do Sul.”
“Once a relatively insignificant soybean producer, Brazil
last year ranked as the world’s second largest exporter of
soybeans, soybean meal, and soybean oil–trailing only the
United States. Although the high demand for soybeans and

products on world markets has kept prices high, rocketing
Brazilian output and exports may eventually influence U.S.
prices.
“Although the forecast for 1973 is still highly tentative,
Brazil’s soybean crop this season may reach 4.1 million
tons–up from 3.3 million tons in 1972. Area in soybeans is
projected to climb to 7.2 million acres from 5.6 million acres
planted last year. Average yield. however, may drop to 21
bushels per acre, down slightly from last year’s unusually
high 22 bushels per acre.
“The excellent early condition of the crop in midDecember indicated that Parana, the second largest
producing State, could repeat its record 1972 yield–the
highest in Brazil–of 20 bushels per acre. For Rio Grande
do Sul, the largest producer, yield is expected to be slightly
below the record high of 20.3 bushels per acre.
“By mid-December, roughly 60 percent of the expected
acreage had been planted in Rio Grande do Sul, 80 percent in
Parana, and 100 percent in Sao Paulo State, a much smaller
producer than the first two.
“Acreages and yield estimates are, of course, subject to
considerable modification, depending primarily on future
weather.
“In recent years, Brazil’s rapid development in soybean
production has been due mainly to acreage expansion and
secondarily to yield improvement. If bean output continues
to increase at a 20-percent rate for the next three crops (after
this year), production would total 7 million tons by 1976,
equivalent to 257 million bushels. A subsequent annual rise
of 10 percent would result in an output of 10 million tons by
1980, or 367 million bushels–triple the 1972 level.
“Exports: New production highs are causing a related
gain in export trade. In 1972, exports totaled about 1 million
tons of beans, 1.2 million tons of meal, and 50,000 tons of
oil, substantially exceeding previous export levels. Needless
to say, if a 4.1-million-ton crop is harvested in 1973, exports
of beans, meal, and oil will again set new records.
“Brazilian State and Federal Governments are
encouraging the export of soybean products, particularly oil,
rather than beans, in an effort to expand exports of processed
products rather than raw materials.
“States levy a tax on bean exports which averages about
14 percent nationally. However, meal and oil are exempt
from this tax. In addition the Federal Government levies an
‘industrialized products tax,’ which is rebated to the extent
of 8 percent of f.o.b. value on soybean oil exports. Also,
processors receive a tax credit on meal and oil exports,
which can be applied to income from domestic sales.”
A table, “Brazil: Soybean acreage, yield, and production,
1960-1972,” gives statistics for Rio Grande do Sul (Brazil’s
leading soybean-producing state), Parana, and total (which
includes other states). Address: Fats and Oils Div., USDA
Foreign Agricultural Service.
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7175. Product Name: C-Pro (Soy Fiber from Processing
Isolated Soy Proteins).
Manufacturer’s Name: Ralston Purina Co.
Manufacturer’s Address: Checkerboard Square, St. Louis,
MO 63164.
Date of Introduction: 1973 January.
How Stored: Shelf stable.
New Product–Documentation: Richard H. Lalumondier
asked the NRRC at Peoria, Illinois, for information about
the residue fraction from their isolate process which they
call “C-Pro.” It has the following composition. Protein 25%,
water 10%, carbohydrate 50%, ash 5%, and fat 2%. The
company is looking for industrial uses.
7176. Soybean Digest. 1973. The men who set our soybean
acreage. Jan. p. 12-13.
• Summary: Administrators in the Oilseeds and Special
Crops Division, and the Feed Grains Division of ASCS*
are developing the 1973 Feed Grains Program. To do this,
they studied 10 separate “programs” and combinations of
support levels, set-aside options, and other rules. “They were
under pressure from three sides: growers wanted to avoid
overexpanding soybean output, processors wanted much
larger production, and the Administration was out to shave
program costs and return decisionmaking back to farmers
and the market.”
Note: * ASCS is the USDA Agricultural Stabilization
and Conservation Service. Prior to 5 June 1961 this
organization was called the Commodity Stabilization
Service, which was established on 2 Nov. 1953 as the
successor of the USDA Production and Marketing
Administration. ASCS is responsible for administering
most of the farm support programs. It probably has a bigger
impact on a larger number of farmers than any other USDA
program or agency.
7177. Ioanes, Raymond A. 1973. Soybeans: U.S. challenge
and opportunity. Foreign Agriculture (USDA Foreign
Agricultural Service). Feb. 5. p. 3-5.
• Summary: World consumption of high-protein meals
is on the rise, and so is that of oils, though more slowly.
However, competition from palm oils and Brazilian soybeans
is increasing. This season two factors, both bullish, have
entered the picture: The Peruvian fishing failure and the
Russians’ first significant purchase of U.S. soybeans–40
million bushels. Both U.S. and Brazilian soybean growers
face the likelihood of more severe oil competition, and it
will come from palm oil. Address: Administrator, Foreign
Agricultural Service.
7178. Clapp, J.G., Jr.; Baird, J.V.; Sullivan, G.A.; Wells, J.C.;
Hinnant, C.D. 1973. 1972 soybean on-farm test report. North
Carolina Agricultural Extension Service, Miscellaneous
Extension Publication No. 94. 29 p. Feb.

Address: North Carolina State Univ., Raleigh.
7179. Cowan, J.C. 1973. Soybeans: Their uses are many and
expanding all the time. Crops and Soils Magazine 25(5):1014. Feb.
• Summary: Contents: Introduction. Processing needed.
Oil products. Lecithin. Protein products. Texturized protein
products. Foreign and fermented products. Future prospects.
Address: Northern Regional Research Lab., Peoria, Illinois.
7180. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1973. The Uniform Soybean Tests: Southern States–1972.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 251. Feb. 123 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/72soybook.pdf
• Summary: This document, which is typewritten, is the
last in the series “The Uniform Soybean Tests: Southern
States” with an RSLM number. On the cover, in the bottom
half: United States Department of Agriculture, Agricultural
Research Service cooperating with state agricultural
experiment stations.
On the first page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used
to indicate the location of each test. The map is divided by
broken lines into five broad areas based mainly on soil type,
as explained in the Introduction.
Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:
Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: “Introduction: The Soybean
Production Research Program has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with research workers in the
Southeastern States. This testing program enables the breeder
to evaluate new strains under a wide variety of conditions,
and permits new strains to be put into production in a
minimum amount of time.
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“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield,
chemical composition, maturity, height, lodging, seed
quality, and reaction to diseases. For the groups grown
in the southern area, the major check varieties are: Kent,
Hill, Dare, D64-4636, Lee 68, Bragg, Hampton 266A and
Hardee. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties, when planted during the first half of May, are:
Kent, September 8; Hill, September 20; Dare, October 1;
D-64-4636, Oct. 6; Lee 68, October 16; Bragg, October 22;
Hampton 266A, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the five production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.”
Pages 5-7: A table with 12 columns titled “Location of

soybean nurseries along with soil type, soil analysis, and
fertilization.
Pages 8-9: Methods: Tells how the following are
measured: Planting rate. Yields. Shattering. Chemical
composition. Seed size. Lodging. Height (of plants).
Maturity. Seed quality (rated from 1 to 5). Disease ratings
(given on a scale of 1 to 5) for Foliar, root and stem, root
knot [nematode], purple stain. Statistical analyses (by
analysis of variance). Address: Delta Branch Experiment
Station, Stoneville, Mississippi 38776.
7181. Mehr, Stanley. 1973. Brazilian soybean competition.
Soybean Digest. Feb. p. 12-13.
• Summary: The author and co-workers traveled to Brazil
in Dec. 1972 to evaluate the current soybean situation there.
They say Brazilian soybean production could triple by
1980 as compared with 1972. The1973 crop might amount
to 4.1 million tonnes or 150 million bushels. Exports may
grow at an even faster rate. The Brazilian state and federal
governments are encouraging the exportation of soybean
products, particularly oil, rather than whole soybeans. They
want to expand processed products rather than raw materials.
“The states levy an export tax, known as ICM, which
averages about 14% nationally, on exports of beans.
However meal and oil are exempt from this tax. In addition,
the federal government levies an ‘industrialized product tax’,
which in the case of soybean oil is rebated to the extent of
8% of FOB value. Also, processors receive a tax credit on
meal and oil exports which they can apply to the income
from domestic sales. Finally, if a processor exports up to
25% of his output, he is entitled to a special line of credit
both at commercial banks and the federally owned Banco
de Brazil. This is an extremely attractive incentive since
Brazilian processors depend almost entirely on back credit
for working capital...
“It is interesting that Brazil appears to be the only
country in the world where soybean oil is prominently
identified on consumer containers, even to the extent of
carrying a picture of soybean pods...
“Mato Grosso, a huge undeveloped state with only
insignificant soybean acreage, or any crop for that matter,
presents an enormous potential for soybean expansion...
However, roads, railroads and warehousing are all practically
nonexistent and most of the land is not even settled. So it
will take years before Mato Grosso becomes an important
factor.”
Note: See also Stanley Mehr’s longer account in
USDA’s Foreign Agriculture (29 Jan. 1973). Address: Chief,
Commodity Analysis Branch, Oils & Fats Div., USDA.
7182. Soybean Digest. 1973. New Kansas group is affiliated
with ASA [American Soybean Assoc.]. Feb. p. 34.
• Summary: “Kansas soybean producers met at Ottawa
[Kansas] Dec. 14 and voted to organize the Kansas Soybean
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Assn., and adopted a constitution and bylaws. The group has
officially affiliated with American Soybean Association.”
Elected officers were: Wayne Dicken of De Soto, president.
Robert Manson of De Sota, vice president. Mr. Manson is
also the new director on the ASA Board. Verlin Peterson
of Manhattan, executive secretary. Ralph Smith of Iola,
treasurer. A photo shows Dicken, Manson, Peterson, and
Smith.
“Dr. Robert Bohannon, director of Kansas State
University’s Cooperative Extension Service, told the group
soybean production [in Kansas] has increased from 18
million bushels in 1971 to 26 million in 1972, and that
soybeans now rank as the state’s fourth largest income crop.
Mr. Peterson served as steering committee chairman in
forming the organization, and presided at the organizational
meeting.” Harold Kuehn, ASA president, and C. Wesley
Randell, ASA director of market development, also
addressed the group.
7183. Soybean Digest. 1973. News in brief. Feb. p. 38-39.
• Summary: Contents: Some surprises in January crop
report. Decisions on reseal program (USDA). The soaring
soybean meal prices. The harvest season was ragged. Crush
and exports an alltime record (Soybean exports in November
totaled 61,240,00 bu.–up 29% over than month in 1971.
Soybean oil exports were also very high. Some 70,722,000
bushels were crushed in the USA in November–up 11% over
that month in 1971). A graph shows No. 1 yellow soybean
cash prices each month for 1971 and 1972. The prices rose
dramatically after Oct. 1972.
7184. Tate, D.E.; Nave, W.R. 1973. Air-conveyor header for
soybeans. Transactions of the ASAE (American Society of
Agricultural Engineers) 16(1):37-39. Jan/Feb. [3 ref]
Address: 1. Engineer; 2. Project Leader, H&FPRB, ARS,
USDA.
7185. U.S. Regional Soybean Laboratory. comp. 1973.
The Uniform Soybean Tests, northern states, 1972. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 250. Jan. 115 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1972%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Uniform Test participants. Introduction.
Methods. Uniform test locations. Identification of parent
strains. Uniform test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Growing conditions.
Origin and development of Wells. Appendix: Uniform
test III-IV. Address: 160 Davenport Hall, Univ. of Illinois,

Urbana, Illinois. Phone: 217-344-0622.
7186. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973. No. 775. March 5. xvii + 51 p.
• Summary: The title page states: “This is a progress
report of cooperative investigations containing data the
interpretation of which may be modified with additional
experimentation.”
Contents: Preface by Richard L. Cooper, conference
chairman. List of conference participants. March 6, morning.
Plant breeding and genetics division: Germplasm old and
new (Germplasm sources of southern varieties, germplasm
sources of northern varieties, new additions to the germplasm
collection, tropical germplasm in breeding programs), new
tools in breeding and genetics. March 6, afternoon. Crop
production division. March 6, evening. Committee meetings
of the Uniform Regional Test participants (Northern,
Southern).
March 7, morning. Plant physiology and biochemistry
division. March 7, afternoon. Plant pathology, nematology,
entomology division. Current status of soybean diseases.
Past and present status of brown stem rot. Impact of insects
on soybean production. Breeding and genetics division.
Photoperiodism and day neutrality. Plant physiology
and biochemistry division. Plant pathology, nematology,
entomology division. Contains a 1/3 page abstract of 62
papers within the above divisions. Research activities of
conference participants (p. 40-51).
Note: Lindsy Ribble, reference librarian at the
University of Illinois ACES library, who found this
document, states: “This is the only report on a National
Soybean Research Conference that we have. I searched the
WorldCat database for similar proceedings and this was the
only one that came up... So it appears as though the National
Soybean Research Conferences did not continue, and if there
was a first one, there were no published proceedings.”
“List of Conference Participants:
“Ahlrichs, L. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63131.
“* Albritton, D.J. Prof., Agronomy & Agr. Chem., A&M
Normal College, Pine Bluff AR 71601.
“* Aldrich, R.J. Associate Dean, College of Agriculture,
Univ. of Missouri, Columbia, MO 65201.
“Alexander, L.M. University of Florida, Gainesville,
Florida 32601.
“Anderson, I.C. Iowa State University, Ames, IA 50010.
“Aslin, W.E. Missouri Seed Improvement Association,
Univ. of Missouri, South Farm, P.O. Box 852, Columbia,
MO 65201,
“Athow, K.L. ARS, Dept. of Botany & Plant Path.,
Purdue Univ., Lafayette, IN 47907.
“* Baker, S.H. Georgia Coastal Plain Experiment
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Station, Tifton, GA 31794.
“Baldwin, C.H. University of Missouri, Delta Center,
P.O. Box 160, Portageville, MO 63873.
“Batt, A.J. FFR Coop., 1600 W. Darlington St.,
Florence, SC 29501.
“Becker, R. Ohio Seed Improvement Association, 1001
W. Lane Ave., Columbus, OH 43221.
“Belledin, F.W. Rohm & Hass Co., 2049 McPherson
Rd., Memphis, TN 38116.
“Berger, G. Arkansas State University, State University,
AR 72467.
“Bernard, R.L. U.S. Regional Soybean Lab., Univ. of
Illinois, Urbana, IL 61801.
“Bhangoo, M.S. Univ. of Arkansas, Pine Bluff, AR
71601.
“Bingham, T. University of Wisconsin, Madison, WI
53706.
“Blackmon, C.W. Clemson Univ., Edisto Experiment
Station, Blackville, SC 29817.
“Boerma, H.R. University of Georgia, Plant Sciences
Bldg., Athens GA 30601.
“Boone, L.V. University of Illinois, Urbana, IL 61801.
“Brandsberg, G. Creative Services, Inc., 3612 S. W. 9th,
Des Moines, IA 50318.
“Brigham, R.D. Texas Agricultural Experiment Station,
Lubbock, TX 79401.
“Brim, C.A. USDA, North Carolina State, Raleigh, NC
27607.
“Bromfield, K.R. USDA, Ephiphytology Research Lab.,
Box 1209, Frederick, MD 21701.
“Brown, J.R. University of Missouri, Columbia, MO
65201.
“Browne, E.B. University of Georgia, Athens, GA
30602.
“Brun, W.A. University of Minnesota, St. Paul, MN
55100.
“Buhr, K. Iowa State University, Ames, IA 50010.
“Burleigh, G. University of Arkansas, Pine Bluff, AR
71601.
“* Burnett, J. University of Missouri, Columbia, MO
65201.
“Burns, D.L. McNair Seed Co., P.O. Box 706,
Laurinburg, NC 28352.
“Burns, G.R. USDA, N. C. State University, P.O. Box
5120, Raleigh, NC 27607.
“Burris, J. Iowa State University, Dept. of Botany &
Plant Path., Ames, IA 50010.
“Burton, J.C. Vice Pres., Research & Development,
Nitragin Co., Inc., 3101 W. Custer Ave., Milwaukee, WI
53209.
“Butt, C.K. Indiana Crop Improvement Association,
Lafayette, IN 47905.
“Butzow, M. Seedmakers, Inc., Sidney, IL 61877.
“Caldwell, B.E. USDA-ARS, Beltsville, MD 20705.

“Caviness, C.E. Dept. of Agronomy, University of
Arkansas, Fayetteville, AR 72701.
“Chamberlain, D.W. U.S. Regional Soybean Lab.,
Urbana, IL 61801.
“Chambers, A.Y. University of Tennessee, W. Tennessee
Experiment Station, 605 Airways Blvd., Jackson, TN 38301.
“Clapp, J.G. North Carolina State University, Raleigh,
NC 27607.
“Cole, R.H. Pennsylvania State University, Dept. of
Agronomy, University Park, PA 16802.
“Collins, K.L. Agronomy Dept., Purdue University, W.
Lafayette, IN 47907.
“Colville, W.L. University of Georgia, Dept. of
Agronomy, Athens, GA 30602.
“Cothren, T. University of Arkansas, Fayetteville, AR
72701.
“Cooper, R.L. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Cottingham, C. South Carolina State College,
Orangeburg, SC 29115.
“Cowan, J.C. Northern Regional Research Lab., Peoria,
IL 61604.
“Creech, R.G. Mississippi State Univ., Dept. of
Agronomy, Mississippi State, MS 39762.
“Criswell, J.G. University of Guelph, Guelph, Ontario,
CANADA.
“Crittenden, H.W. University of Delaware, Newark, DE
19711.
“Curley, R.L. The Nitragin Co., 3101 W. Custer Ave.,
Milwaukee, WI 53209.
“Curry, R.B. Dept. of Agricultural Eng., Ohio Agric.
Research & Dev. Center, Wooster, OH 44691.
“Davis, M.F. International Harvester Co., Memphis, TN
38116.
“Davis, W.H. Teweles Seed Co., Box 900, 1600 Oregon
St., Muscatine, IA 52761.
“Demski, J.W. Dept. of Plant Path., Georgia Experiment
Station, Experiment GA 30212.
“Dornhoff, G. University of Nebraska, Box 66, Clay
Center, NB 68901.
“Douglas, C. Georgia Coastal Plain Experiment Station,
Tifton, GA 31794.
“Duclos, L.A. University of Missouri, Portageville, MO
63873.
“Dunleavy, J.M. USDA, ARS, 417 Bessey Hall, Ames,
IA 50010.
“Eby, W. Stine Seed Farm, Adel, IA 50003.
“* Edwards, C.R. Purdue University, W. Lafayette, IN
47907.
“Edwards, C.J. ARS, Delta Branch Experiment Station,
Stoneville, MS 38776.
“Edwards, D.I. USDA, ARS, University of Illinois,
Urbana, IL 61801.
“Egli, D. University of Kentucky, Lexington, KY 40506.
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“Ennis, W.B. NPS, ARS, USDA, Beltsville, MD 20782.
“Epps, J.M. USDA, ARS, PSRD, 605 Airways Blvd,
Jackson, TN 38301.
“Evans, A.W. Dupont Co., 1332 Glen Oaks Drive,
Memphis, TN 38117.
“Evans, C.L. Oklahoma State University, Stillwater, OK
74074.
“Ewing, E.C., Jr. Delta & Pine Land Co., Scott, MS
38772.
“Fennell, J. DuPont Co., 1620 Post Oak Tower, Houston,
TX 77027.
“Freed, J. Iowa State University, Ames, IA 50010.
“Fehr, W.R. Iowa State University, Ames, IA 50010.
“Foels, T. Northrup King S Co., Washington, IA 52353.
“Ford, J.D. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“Ford, R.E. University of Illinois, Plant Pathology Dept.,
Urbana, IL 61801.
“Gerard, J. Syler Inc., Plymouth, IN 46563.
“Gillham, L.B. E.I. DuPont, 142 Lilac Lane, Greenville,
MS 38701.
“Gordon, D.T. Ohio Agri. Research & Development
Center, Wooster, OH 44691.
“Gorman, J.P. ASA Tennessee Soybean Association,
Brownsville, TN 38013.
“Graham, J.C. Monsanto, 800 N. Lindbergh Blvd., St.
Louis, MO 63066.
“Green, D.E. Iowa State University, Ames, IA 50010.
“Green, J.M. McNair Seed Co., Laurinburg, NC 28352.
“Green, L.A., Jr. Green Bros. Seed Co., Nashville, TN
37202.
“Gross, H.D. North Carolina State University, Raleigh,
NC 27607.
“Gossett, D.M. University of Tennessee, Knoxville, TN
38919.
“Gray, L.E. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Guerry, W.W. Mississippi Seed Improvement
Association, Box 275, State College, MS 39762.
“Hadley, H.H. University of Illinois, Department of
Agronomy, Urbana, IL 61801.
“Ham, G. University of Minnesota, St. Paul, MN 55113.
“Hardy, R. W. F. DuPont, Wilmington, DE 19898.
“Harper, J.E. U.S. Regional Soybean Lab, USDA,
Urbana, IL 61801.
“Hartwig, E.E. USDA-ARS, Stoneville, Mississippi
38776.
“Havelka, U.D. DuPont Experiment Station,
Wilmington, DE 19898.
“Hendrix, C. Indiana Crop Improvement Association,
Lafayette, IN 47907.
“Herbek, J. University of Kentucky, West Kentucky
Substation, Princeton, KY 42445.
“Hexem, R.O. ASU, State University, AR 72467.

“Hill, J.H. Iowa State University, Ames, IA 50010.
“Hinson, K. USDA-ARS, University of Florida, 1303
N.W. 30th, Gainesville, FL 32601.
“Hittle, C.N. University of Illinois, Dept. of Agronomy,
Urbana, IL 61801.
“Hoffman, C.H. USDA-ARS, Beltsville, MD 20705.
“Holmsen, T. Dow Chemical, 567 Woodcock Road,
Midland, MI 48640.
“Horn, N.L. Louisiana State Univ., Baton Rouge, LA
70803.
“Howell, R.W. University of Illinois, Urbana, IL
61801.” (Continued).
7187. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part II). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Huey, B. Seed Broker, Carthage,
Illinois 62321.
“Huey, L.E. Mike Brayton Seeds, Inc., Box 308, Ames,
IA 50010.
“Hymowitz, T. Department of Agronomy, University of
Illinois, Urbana, Illinois 61801.
“Jaworski, E.G. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63166.
“Jeffers, D.L. Ohio Agricultural Research &
Development Center, Wooster, OH 44691.
“Johnson, D. University of Missouri, Columbia, MO
65201.
“Johnson, H.W. University of Minnesota, St. Paul, MN
55112.
“Johnson, J.W. University of Illinois, Dept. of
Agronomy, Urbana, Illinois 61801.
“Jordan, W. Mississippi Extension Service, P.O. Box
5425, Mississippi State, MS 39762.
“Judd, R.W. National Soybean Crop Improvement
Council, Urbana, Illinois 61801.
“Judson, T. Delta & Pine Land Co., West Point, MS
39773.
“Kahn, R.P. APHIS-USDA, U.S. Plant Introduction
Station, Glenn Dale, Maryland 20769.
“Kamprath, E.J. North Carolina State University,
Raleigh, NC 27606.
“Keeling, B. USDA, Stoneville, MS 38776.
“Keith, G. Illinois Crop Improvement Association,
Urbana, Illinois 61801.
“Kennedy, B.W. Soybean Research Corp., University of
Minnesota, St. Paul, MN 55101.
“Keogh, J.L. University of Arkansas, Marianna,
Arkansas 72360.
“Kerr, H. University of Missouri, Delta Center,
Portageville, MO 63873.
“Kilen, T.C. USDA-ARS, Delta Branch Experiment
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Station, Stoneville, MS 38776.
“Kim, D.K. Green Bros. Seed Co., Nashville, TN 37202.
“Kingsolver, USDA, Frederick Maryland 21701.
“Kinloch, R.A. University of Florida, ARC, Jay, FL
32565.
“* Kinsell, R. Silver Lane Hybrids, Remington, Indiana
47977.
“Kirby, J.S. Agronomy Dept. Oklahoma State
University, Stillwater, OK 74074.
“* Kogan, M. University of Illinois, Urbana, Illinois
61801.
“Koller, H.R. Dept. of Agronomy, Purdue University,
Lafayette, Indiana 47907.
“Krober, O.A. ARS, U. S. Regional Soybean Lab.,
Urbana, Illinois 61801.
“Laible, C.A. Funk Seeds Int. Inc., Bloomington, Illinois
61701.
“Laing, W. University of Illinois, Urbana, Illinois 61801.
“Lambert, J.W. University of Minnesota, St. Paul, MN
55108.
“Lancaster, L. University of Missouri, Portageville, MO
63873.
“Laviolette, F.A. Purdue University, Dept. of Botany &
Plant Path., W. Lafayette, Indiana 47907.
“Leffel, R.C. ARS-USDA, Plant Nutrition Lab. PPhI,
Beltsville, Maryland 20705.
“Legg, J.O. USDA-ARS, Plant Nutrition Lab. PPhi,
Beltsville, Maryland 20705.
“Leggett, E. University of Kentucky, Lexington, KY
40506.
“Lewis, C.F. ARS, Beltsville, Maryland 20705.
“Lewis, S.A. Clemson University, Clemson, SC 29631.
“Lindahl, D.A. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Lipscomb, C. Northrup King & Co., Atmore, Alabama
36502.
“Littlejohns, D.A. Ridgetown College of Agr. Tech.,
Ridgetown, Ontario, Canada.
“Lockwood, J.L. Michigan State University, East
Lansing, MI 48823.
“Luckman, W.H. Illinois Natural History Survey,
University of Illinois, Urbana, Illinois 61801.
“Luedders, V.D. USDA, University of Missouri,
Columbia, MO 65201.
“Maddox, J. Mississippi State University, Starkville, MS
39762.
“Mader, E.L. Kansas State University, Manhattan, KS
66502.
“Major, D. University of Missouri, Columbia, MO
65201.
“Marchant, W.H. Georgia Coastal Plain Experiment
Station, Tifton, GA 31794.
“Marchetti, M.A. Plant Disease Research Lab., USDA,
Frederick, Maryland 21701.

“Marley, S.J. Iowa State University, Ames, IA 50010.
“Marlow, J.L. Rudy Patrick Co., Box 404, Princeton,
Illinois 61356.
“Matson, A.L. Soybean Research Foundation, Mason
City, Illinois 62664.
“Maxwell, J.D. Clemson University, Clemson, SC
29631.
“Mies, D. FS Service, Inc., Piper City, Illinois 60959.
“Milbrath, G.M. Dept. of Plant Path., University of
Illinois, Urbana, Illinois 61801.
“Miller, P. Crop Science Dept., North Carolina State
University, Raleigh, NC 27607.
“Moraghan, B.J. Delta & Pine Land Co., Scott, MS
38772.
“Munson, R.D. Potash Inst., 2147 Doswell Ave., St.
Paul, MN 55108.
“Musen, H.L. Clemson University, Edisto Experiment
Station, Blackville, SC 29817.
“Myhre, D. USDA, Mississippi State University,
Mississippi State, MS 39762.
“McCrate, A. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“McDaniel, M.C. Coop. Ext. Service, P.O. Box 391,
Little Rock Arkansas 72205.
“McKibben, G.E. University of Illinois, Dixon Springs
Ag. Center, Simpson, Illinois 62985.
“McKinney, L. USDA, P.O. Box 5677, Athens, GA
30604.
“McWhorter, C.G. ARS-USDA, Stoneville, MS 38776.
“McWilliams, J.W. USDA, Bio-Environmental Ins.
Control Res. Lab., Greenville, MS 38701.
“Nave, W.R. USDA, U.S. Regional Soybean Lab.,
Urbana, Illinois 61801.
“Nester, R. Cooperative Extension Service, University
of Arkansas, Little Rock, AR 72204.
“Newsom, L.D. L.S.U., Baton Rouge, LA 70803.
“Nickell, C.D. Agronomy Dept., Kansas State
University, Manhattan, KS 66502.
“Nissly, C. University of Illinois, Urbana, Illinois 61801.
“Ogren, W.L. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Ohlrogge, A.J. Purdue University, West Lafayette,
Indiana 49706.
“Oliver, D. University of Arkansas, Fayetteville, AR
72701.
“Orellana, R.G. USDA, Beltsville, Maryland 20705.
“Owen, D. High Plains Research Foundation, Plainview,
TX 79072.
“Palmer, J. Clemson University, Clemson, SC 29631.
“Palmer, R.G. USDA, Ames, IA 50010.
“Parker, M.B. Coastal Plain Experiment Station, Tifton,
GA 31794.
“Paschal, E.H. Purdue University, W. Lafayette, Indiana
47906.
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“Pauli, A.W. Deere & Co., Moline, Illinois 61265.
“Phillips, D.V. University of Georgia, Georgia
Experiment Station, Experiment, GA 30212.
“Pitre, H.N. Mississippi State Univ., P.O. Drawer EM,
Mississippi State, MS 39762.
“Pluenneke, R.H. Mississippi State University,
Mississippi State, MS 39762.
“Polson, D.E. University of Minnesota, St. Paul, MN
55110.
“Pongsroypech, C. University of Missouri, Columbia,
MO 65201.
“Porter, O.A. University of Arkansas, Pine Bluff, AR
71601.
“Probst, A.H. Purdue University, W. Lafayette, Indiana
47906.
“Quebedeaux, B.E. I. duPont de Nemours & Co.,
Experimental Station, Wilmington, DE 19898.
“Raney, H. University of Kentucky, Princeton, KY
42445.
“Regan, J.B. Dow Chemical Co., Geneseo, Illinois
61254.
“Riggs, R.D. University of Arkansas, Dept. of Plant
Pathology, Fayetteville, AR 72701.
“Rinne, R.W. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Robinson, C.W. First American Farms, Freeport, FL
32439.
“Rodda, E. University of Illinois, Agr. Eng. Dept.,
Urbana, Illinois 61801.
“Roth, J.A. University of Missouri, Delta Center,
Portageville, MO 63873.
“Rouwenhorst, D. Rudy Patrick Co., Princeton, Illinois
61356.
“Royer, E.G. Chr. of Research Committee, American
Soybean Assoc., Irwin, Ohio 43029.
“Royster, C.M. University of Missouri, Delta Center,
Portageville, MO 63873.
“Rudolph, R. University of Arkansas, Agronomy Dept.,
Fayetteville, AR 72701.
“Russell, R.B. USDA, Athens, GA 30601.
“Ryan, R.F. Peterson Seed Co., Ames, IA 50010.
“Ryder, G.J. Ohio State University, Columbus, OH
43210.
“Schillinger, J. Univ. of Maryland, Agronomy Dept.,
College Park, Maryland 20740.
“Schmitthenner, A.F. OARDC, Wooster, Ohio 44691.
“Schneider, R. University of Illinois, Urbana, Illinois
61801.
“Scott, J.R. Kalo Lab’s Inc., Quincy, Illinois 62301.
“Scott, J. University of Missouri, Dept. of Agronomy,
Portageville, MO 63873.
“Scott, W.O. University of Illinois, Urbana, Illinois
61801.
“Seatz, L.F. University of Tennessee, Knoxville, TN

37901.
“Shibles, R. Iowa State University, Ames, IA 50010.
“Shipp, E. Chemagro, 1420 Union Ave. #317, Memphis,
TN 38104.
“Sij, J.W. Texas A&M Univ., Agr. Research & Ext.
Center, Rt. 5, Box 366, Beaumount, TX 77706.
“Sinclair, J.B. Univ. of Illinois, 107C Hort. Field Lab.,
Urbana, Illinois 61801.
“Singh, B. Fort Valley State College, Fort Valley, GA
31030.
“Sloger, C. USDA-ARS-ARC (W), Beltsville, Maryland
20705.
“Smith, N.A. Botany & Plant Path., Michigan State
Univ., E. Lansing, MI 48823.
“Smith, R. Agric. Res. Center, University of Florida, Jay,
FL 32565.
“* Smith, S. Agri-Laboratories, Columbus, Ohio 43210.
“Smith, T.J. Virginia Polytechnic Inst. & State Univ.,
Blacksburg, VA 24060.
“Stanton, J.J., Jr. Coker’s Pedigreed Seed Co.,
Hartsville, SC 29550.
“Stivers, R.K. Agronomy Dept., Purdue University, W.
Lafayette, Indiana 47907.
“Stoller, E. USDA-ARS, U.S. Regional Soybean Lab,
Univ. of Illinois, Urbana, Illinois 61801.
“Streeter, J.G. Ohio Agr. Rec. & Development Center,
Wooster, OH 44691.
“Stutte, C.A. University of Arkansas, Fayetteville, AR
72701.
“Swearingin, M.L. Purdue University, Agronomy Dept.,
W. Lafayette, Indiana 47907.
“Tanner, J.W. University of Guelph, Guelph, Ontario,
Canada.
“Taylor, G.R. FFR Cooperative 4112 E. State Rd., W.
Lafayette, Indiana 47906.
“Tester, C. USDA, North Carolina State University,
Raleigh, NC 27607.
“* Thomas, C.A. USDA, Beltsville, Maryland 20705.
“Thompson, W. R., Jr. Potash Institute of NA, 810
Howard Rd., Starkville, MS 37959.
“Thorne, J.C. Northrup King & Co., Washington, IA
52353.
“Thurlow, D.L. Auburn Univ., Dept. of Agronomy &
Soils, Auburn, AL 36830.
“Thorne, J.H. University of Wisconsin, Madison, WI
53706.
“Vidaver, A. University of Nebraska, Plant Path. Dept.,
Lincoln, NB 68503.
“Vineyard, M.L. Moews Seed Co., Granville, Illinois
61326.
“Voldeng, H. Canada Dept. of Agric., Ottawa Research
Station, Ottawa, Ontario, Canada.
“Voris, M. Voris Seeds, Inc., Windfall, Indiana 46076.
“Voss, R. Iowa State University, Ames, IA 50010.
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“Walters, H.J. University of Arkansas, Fayetteville, AR
72701.
“Wax, L. USDA, U. S. Regional Soybean Lab, Urbana,
Illinois 61801.
“Weathers, R.E. Delta & Pine Land Co., Scott, MS
38772.
“Weber, C.R. Petersen Seed Co., P.O. Box 151, Ames,
IA 50010.
“Weber, D.F. ARS-USDA, Beltsville, Maryland 20705.
“Whigham, D.K. University of Illinois, Urbana, Illinois
61801” (Continued).
7188. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part III). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Wilcox, J.R. USDA, W.
Lafayette, IN 47906.
“Williams, C. Louisiana State Univ., Agronomy. Dept.,
Baton Rouge, LA 70803.
“Williams, J.H. University of Nebraska, Lincoln, NB
68503.
“Williams J.E. USDA, Cotton Div., Memphis, TN
31828.
“Wisk, E. University of Delaware, Georgetown, DE
19947.
“* Wyllie, T.D. University of Missouri, Columbia, MO
65201.
“* Registered but unable to attend.
“Plant Breeding and Genetics Division
“J.R. Wilcox, USDA, Purdue University, Division
Chairman
“Germplasm Sources of Southern Varieties–Kuell
Hinson. Six varieties (Dare, Davis, Lee, Pickett, Bragg, and
Hampton) were grown most extensively in southern states in
1972. The following twelve old varieties and introductions
are included in their pedigrees more than 30 times: CNS,
S-100, Arksoy, Tokyo, PI 54610, Dunfield, Roanoke, Peking,
Haberlandt, Palmetto, Mammoth Yellow, and Laredo. New
varieties now coming into production and many older
varieties going out of production also derive substantial
portions of their germplasm from these same twelve sources.
The four sources of cytoplasm for southern varieties came
from Dunfield, S-100, Tokyo, and Roanoke.
“Because of their proven performance, the six varieties
listed above (or other genotypes closely related to them)
are likely to provide the ‘hard core’ germplasm for further
variety improvement in the South. As weaknesses in this
basic germplasm become apparent, approximately 750
germplasm entries are available as potential sources of genes
to correct these weaknesses. The role of the germplasm
entries in recent years has been to supply specific traits
such as resistance to Phytophthora rot, resistance to cyst

nematodes, etc., rather than to supply germplasm for
broadening the genetic base of improved varieties. The role
of germplasm entries is not expected to change appreciably
in the future. The present genetic base, although narrow,
appears to be very well adapted to present and future
production locations and techniques.
“Germplasm Sources in Northern Soybean Varieties–
C.R. Weber. The northern U.S. soybean belt and Canada
have about 70% of the soybean acreage in North America. At
present there are 20 soybean varieties that occupy over 90%
of the northern acreage. All of the 20 varieties are of hybrid
origin and most of them are from the second and third cycle
of recombination since introduction. The parentage of these
20 traces to only 10 ancestral varieties. These 10 ancestral
varieties are: Mandarin, Richland, Manchu, Illini, Mukden,
Dunfield, No 171 (Capital), CNS, Ogden, and Patoka. Eight
of these ancestral varieties originated as introductions from
Manchuria (N.E. China) between 40 and 50 degrees N. Lat.
and represent Uniform Groups I through III. CNS and Ogden
came from farther south in China and Japan, respectively.
“Mandarin, Richland, Manchu, Illini, Mukden,
and Dunfield form by far the major basis of our present
northern soybean germplasm. Mandarin cytoplasm is
represented in 12 of the 20 leading soybean varieties. Illini
and Mukden cytoplasm is represented in almost all of the
remaining varieties. From the foregoing, we have a narrow
germplasm base represented in our commercial varieties.
When hybrid populations were made with the basic 6
ancestral Manchurian varieties, they provided better genetic
populations from which to select even though many other
crosses were made of diverse parental origin.
“Crosses of adapted X adapted strains will on the
average produce more good lines than will crosses of adapted
X unadapted or unadapted X unadapted strains. However,
there is still need to introduce periodically new germplasm,
not only for specific genes, but also genes for adaptiveness.”
7189. McFadden, Charles B. 1973. Cost-saving soybean
product marketed. Minneapolis Tribune. March 8. p. 1A, 5A.
• Summary: General Mills announced Wednesday that a
new textured protein product, obtained from soybeans and
designed to blend with ground beef. Assuming the cost of
ground beef to be $0.95/lb, a pound of the mixture of ground
beef and Bontrae would be about $0.76/lb, for a savings
of 20%. Available in a wide range of flavors and textures,
Bontrae can be made to resemble beef, ham, chicken,
or fish–or even fruit and nuts. These products have been
incorporated into stews, casseroles, salad dressings, spreads,
dips, pizza, and snacks by some food processors.
“The U.S. Department of Agriculture has approved
the product’s use in school lunches at a 30 percent level in
combination with meat, fish, and poultry.”
General Mills said that various vegetable proteins
could be used to make Bontrae, but the soybean was chosen
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because “it is the highest among vegetable proteins in the
quality and quantity of the amino acids so necessary for
human health and growth.” Address: Staff Writer.
7190. Kromer, George W. 1973. An economic view of
soybeans and food fats in the 1980’s. Paper presented before
the Institute of Shortening and Edible Oils, Inc., annual
meeting. 12 p. Held 16 March 1973 at Scottsdale, Arizona.
• Summary: Pie charts show U.S. per capita consumption of
oils and fats for 1960, 1972, and (projected) 1985. Address:
USDA Economic Research Service, Washington, DC.
7191. Soybean Digest Blue Book. 1973-1979. Serial/
periodical. Hudson, Iowa: American Soybean Assoc. Annual.
• Summary: On the title page of the March 1973 issue (from
top to bottom) is: “American Soybean Association’s Soybean
Digest Blue Book. P.O. Box 158, Hudson, Iowa 50643.
Volume 33, No. 6. Telephone (319) 825-3296. Editor: Kent
Pellet...
Official publication for: American Soybean Assn.
Alabama Soybean Producers Assn. Arkansas Soybean
Assn. Georgia Soybean Assn. Indiana Soybean Growers
Assn. Iowa Soybean Assn. Land of Lincoln Soybean Assn.
Louisiana Soybean Assn. Minnesota Soybean Growers Assn.
Mississippi Soybean Assn. Missouri Soybean Assn. Ohio
Soybean Assn. South Carolina Soybean Assn. Tennessee
Soybean Assn. Texas Soybean Assn. Virginia Soybean
Assn.”
On the cover of this issue is: “March 1973. Blue Book.
The most complete compilation of data available on the
soybean industry. ASA. Soybean Digest.”
Titled Soybean Blue Book from 1947-1964; Soybean
Digest Blue Book Issue from March 1965 to March 1972;
Soybean Digest Blue Book from March 1973 to 1979; Soya
Bluebook from 1980 to 1994.
A directory and information book for the soybean
production and processing industries. One of the most
valuable sources of information on soybeans. Address:
Hudson, Iowa.
7192. Steinkraus, K.H. Assignor to Cornell Research
Foundation. 1973. Method for defatting soybean meal. U.S.
Patent 3,721,569. March 20. 3 p. Application filed 1 March
1971. [4 ref]
Address: New York State Agric. Exp. Station, Geneva, NY
14456.
7193. Ahlström, Antti; Räsänen, Leena. 1973. Review of
food grouping systems in nutrition education. J. of Nutrition
Education 5(1):13-17. Jan/March. [20 ref]
• Summary: “Although there are many different approaches
to teaching nutrition, food grouping systems have become an
almost universal tool. This article is a detailed comparison of
food grouping systems in use in 47 countries.

“A balanced diet is the central aim of nutrition
education... The food grouping systems used in various
countries differ considerably from each other.”
Food grouping was first introduced into nutrition by C.L.
Hunt in March 1923 in her “Good Proportions in the Diet”
(USDA Farmers’ Bulletin No. 1313). In this booklet, which
eventually became quite popular, foods were apportioned to
five groups on the basis of similarity of nutrient content: (1)
vegetables and fruits, (2) meat, fish, and milk, (3) cereals, (4)
sugar, and (5) fat.
“When some foods were rationed, even in the United
States, during World War II, a new and more detailed
grouping was needed. As part of the National Wartime
Nutrition Program, the U.S. Department of Agriculture
published the National Wartime Nutrition Guide.” Address:
1. Acting Assoc. Prof. of Nutrition; 2. Teaching Asst. Both:
Dep. of Nutritional Chemistry, Univ. of Helsinki, 00710
Helsinki 71, Finland.
7194. American Soybean Association. 1973. Soybean Digest
Blue Book. Hudson, Iowa: American Soybean Assoc. 168 p.
Index. Index of advertisers. 22 cm.
Address: Hudson, Iowa.
7195. Standifer, L.N.; Haydak, M.H.; Mills, J.P.; Levin,
M.D. 1973. Influence of pollen in artificial diets on food
consumption and brood production in honey bee colonies.
American Bee Journal 113(3):94-95. March. [12 ref]
• Summary: “Many experimental artificial diets for honey
bees have been formulated in the search for a complete
(pollen substitute) or semi-complete (pollen supplement)
diet that could replace the natural diet and produce growth
and reproduction of the colony... For reasons still unknown,
this search remains unsuccessful.” For early attempts to
formulate such diets see Cheshire (1888), Maurizio (1946),
and Standifer et al. (1960).
In this experiment, honey bees were fed five
experimental diets. The basic protein diet consisted of 3 parts
expeller-pressed soybean flour (52% protein), 1 part dried
brewer’s yeast (50% protein), ½ part Wheast (animal type,
56% protein), and ½ part meat scraps (55% protein). Three
of the other diets contained 4 parts Basic plus 1%, 5%, or
20% pollen. Colonies fed the ration containing 20% pollen
produced significantly more sealed brood than colonies
fed rations containing 1% pollen or no pollen, but not
significantly more than colonies fed the ration containing 5%
pollen.
“The better performance of colonies fed rations
containing pollen may occur because of feeding stimulants
present in the pollen rather than because the rations
containing no pollen lack nutrients.” Address: USDA,
Agricultural Research Service, Bee Research Lab., 2000 East
Allen Road, Tucson, Arizona 85719.
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7196. USDA World Agricultural Production and Trade–
Statistical Report. 1973. World soybean production up 9%
in 1972, even larger increase in prospect for 1973. March. p.
31-33.
• Summary: Brazil’s 1972 soybean production expanded
by about 60% and is unofficially estimated at 3.34 million
metric tons against 2.1 million tons in 1971. “Area harvested
in early 1972, at 5.8 million acres,” was up 26%, and yields
were up 25%.
“Mainland China’s 1972 soybean harvest is now
believed to have totaled approximately 6.3 million tons,
based on extremely limited information.” Address: USDA
and Foreign Agricultural Service.
7197. Fischer, Norman H. 1973. Beanburgers–More
Americans turn to soybean products as meat substitutes:
Restaurants, stores find consumers like the taste and
especially the price. Wall Street Journal. April 3. p. 1, col. 1.
Midwest ed.
• Summary: In the continuing struggle against high meat
prices, King’s Food Host, a restaurant chain based in
Lincoln, Nebraska, has been adding TVP for several months
now to its Big King burgers at about 20 of its 140 branches.
It sells these “soyburgers” for $0.49, which is 10 cents less
than usual. Sales have been very good, with no complaints.
In the past, soybean products have been slipped into a
variety of consumer foods, but during the past few months,
they have been increasingly advertised as extenders in
hamburgers. Consumers seem to welcome the reduction in
meat prices.
“The future is now: Over the past several years, such
companies as General Mills Inc., Archer-Daniels-Midland
Co., Ralston Purina Co., and the Worthington Foods
subsidiary of Miles Laboratories Inc., have developed
soybean products that have virtually the same appearance,
texture and taste as beef, pork, poultry, seafood and even
nuts. Some of these all-soy products already are on the
market, and more are being added annually.
“U.S. Agriculture Department [USDA] researchers say
that by 1980 soy protein could account for as much as 8% of
the nation’s ‘meat’ requirements.”
This is good news for those who grow and process
soybeans. The National Soybean Processors Association says
that sales of soy protein products for use in human foods
totaled about $75 million last year, a ten-fold jump from
five years earlier. And buoyed by the growing use of soy as
an extender for ground beef, sales this year are expected to
reach $120 to $140 million.
“The biggest move was made in mid-March by Red
Owl Stores Inc. in Minneapolis [Minnesota], when it
introduced ‘Juicy Burger II’ in the fresh-meat counters of its
51 supermarkets in the Minneapolis-St. Paul area and its six
Duluth stores. ‘Juicy Burger II’ is 75% ground beef and 25%
soy protein, plus a few flavorings. It is selling for about 75

cents a pound, 20 to 25 cents less than all-beef hamburger
sells for.” Address: Staff reporter.
7198. Yeutter, Clayton. 1973. Proposed rules: Food and
Nutrition Service [7 CFR Parts 210, 225] National School
Lunch Program; Special Food Service Program for Children.
Federal Register 38(70):9234-38. April 12.
• Summary: The section titled “Appendix A: Alternate
foods for meals” (p. 9234) contains a long section enabling
schools and service institutions to use textured vegetable
protein products, and gives definitions of 4 such products
(incl. minimum water content on a dry weight basis), the
percentages that can be used, and the labeling requirements.
The four types of products are: (1) Textured vegetable
protein (minimum 50% protein). (2) Granular protein
concentrate (min. 70% protein) [from Swift & Co]. (3)
Textured (structured) isolates (min. 90% protein). (4)
Mixtures of two or more of the above items and/or new
textured products (min. 55% protein).
7199. Conway, H.F.; Anderson, R.A. 1973. Protein-fortified
extruded food products. Cereal Science Today 18(4):94-97.
April. [10 ref]
• Summary: The high-protein materials used for enrichment
of cereal grains to make “protein-fortified cereal blends”
were selected from the following commercial products:
defatted soy flakes, defatted soy flour, soy isolate (90%
protein), soy concentrate (70% protein), and vital wheat
gluten (70% protein). A Wenger X-5 laboratory extruder
(made by Wenger Mfg., Sabetha, Kansas) processed the
materials using a high-temperature, short-time cook. The
extruded products, which were completely cooked, could be
used as a base for soups or gruel, as a beverage (especially
if sweetened and flavored), and as a high-protein snack
(after coating with oil and adding seasoning). A photo shows
the extruder and some of its key parts. Address: Northern
Regional Research Lab., Peoria, Illinois.
7200. Kromer, George W. 1973. Outlook for oilseeds, fats
and oils. Soybean Digest. April. p. 18-20.
• Summary: “Soybeans No. 1 cash crop: In 1972 cash
receipts from soybean marketings reached a record $4.1
billion, 14% above 1971 and $0.8 billion above corn. This is
the first time that soybeans exceeded corn in cash receipts. In
1971 they were tied for the No. 1 spot. Projections for 1973
indicate that soybeans will continue as the nation’s leading
cash crop.
“Soybean Prices at New Highs: The current situation
for America’s No. 1 cash crop features strong demand, tight
supplies, soaring prices and efforts to get farmers to step up
soybean plantings this spring.
“An unprecedented demand for U.S. soybeans and
soybean meal has stemmed from the shortfall in Peruvian
fish meal production, the continued growth in worldwide
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demand for high-protein feeds and the emergence of the
Soviet Union as a major buyer of soybeans. These factors
have sent prices of these commodities soaring to record
levels.
“Also contributing to the price rise has been the
uncertainty over the ultimate extent of damage to the U.S.
1972 soybean crop caused by the unfavorable harvest
weather.
“Soybean prices (No. 1 yellow, Chicago) have risen
more than $2/bu since last fall–from $3.30 in October to
$5.57 on Feb. 12. Prices a year ago were $3.15/bu. Soybean
meal prices (44% protein, Decatur) have advanced sharply
and in early February exceeded $200/ton–more than double
year-earlier levels.
“Until a somewhat more optimistic picture emerges
with respect to world protein feed supplies–particularly
the Peruvian fish catch–prices of soybeans and soybean
meal probably will continue to fluctuate in a wide range,
as varying information becomes available on the Peruvian
fishing outlook, U.S. acreage intentions, and the oncoming
Brazilian and Argentine oilseed crops.
“Weather Damages Crop The U.S. soybean crop is
estimated at a record 1,276 million bu., about 100 million
more than in 1971 but 75 million below the Nov. 1, 1972,
estimate. Bad weather during the harvest season tarnished
what otherwise had been a near perfect season. The adverse
weather reduced yields and in many cases prevented
harvesting of some fields altogether. Yield per acre, at 27.9
bu. is still a record but down from the 29.5 bu. estimated on
Nov. 1.”
A table shows the top 5 U.S. cash crops from 1969 to
1972–excluding government payments. In both 1969 and
1970 soybeans were no. 2, behind wheat and ahead of corn.
A large portrait photo shows George W. Kromer.
Address: Economic and Statistical Analysis Div., USDA.
7201. Kromer, George W. 1973. U.S. soybean economy
in the 1980’s. Fats and Oils Situation (USDA Economic
Research Service) FOS-267. p. 16-23. April. Also in USDA
Economic Research Service, ERS 518.
• Summary: This is a forecast. “Abstract: Sharp increases in

the demand for U.S. soybeans and
products are projected during the
next 10 to 15 years as domestic
and export requirements expand.
Barring a breakthrough in
soybean yields, acreage needed to
satisfy potential soybean demand
by 1985 may be a third greater
than the 47 million planted in
1972.” The uptrend in domestic
use of food fats and oils and
protein meals is projected to
continue at a rate greater than
population growth. Fulfilling this
potential demand will be achieved mainly through greater
use of soybean products, since supplies of other U.S. edible
oils and high-protein feeds probably will show little net
change. The major forces influencing demand for soybeans
in the long run are population and income growth.”
“U.S. soybean requirements are expected to continue
upward during the next 10 to 15 years, reaching a potential
2.2 billion bushels (59 million metric tons) by 1985. This
projected demand is some two-thirds greater than the 1972
record utilization of 1.3 billion bushels and nearly quadruple
the 1960 level of 0.6 billion bushels. The average annual rate
of increase during 1973-85 is projected around 65 million
bushels or about 4 percent.
“Soybean domestic use (crush, seed and other uses)
for 1985 is projected around 1.2 billion bushels, 50 percent
above the current season. Soybean exports may double
during this period, reaching a potential 1 billion bushels
compared with a half billion this season.
“This long-run appraisal of the demand for soybeans–
resulting from an assumed continuation of present farm
programs, technology, and other economic forces–points
up the need for shifting more U.S. acreage into soybean
production.” Address: Washington, DC.
7202. Southern Research Institute. 1973. Preparation of
nylon 9 from soybean oil. Birmingham, Alabama. vi + 54 p.
April. 28 cm. Final report. Contract 12-12-100-9567. Project
2331-XII.
• Summary: Contents: Introduction. Summary. Synthesis
of 9-aminononanioc acid: Basis of synthesis, synthesis of
methyl soyate (preferred procedure, alternatives considered),
synthesis of soy nitriles, synthesis of oleonitrile, discussion
of synthesis routes. Polymerization of 9-aminononanioc
acid. Physical properties of Nylon 9. Estimates of cost of
producing Nylon 9. Acknowledgements. Appendix.
“Summary: Nylon 9 has been made from methyl
soyate, soy nitriles, and oleonitrile. The synthesis of methyl
soyate involved ozonolysis to form methyl azelaaldehyde,
separating this product by distillation, converting it to methyl
9 aminononoate by reductive amination, hydrolyzing this
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ester to obtain 9-aminononanoic acid, and polymerizing this
monomer.”
For several years the USDA has investigated the basic
chemistry involved in synthesizing 9-aminononanoic acid
from soybean oil. This amino acid can be polymerized to
form nylon 9, a potentially useful polymer.
Note: This is the earliest document seen (Sept. 2007)
that mentions “soyate” or “methyl soyate.” Address:
Southern Research Inst., 2000 Ninth Ave. South,
Birmingham, Alabama 35205.
7203. Soybean Digest. 1973. Million-dollar oil contract [in
Italy]: Market development. April. p. 5.
• Summary: “A three-way cooperative million-dollar plan
is the first market development program on brand-identified
soy oil in Europe.
“Purpose of the new program is to develop, market and
promote Teodora and Lara brand-identified soy oils in Italy.
Prime radio and magazine campaigns started last month.
“C. Wesley Randell, ASA market director said funds
are supplied by an Italian oilseed processor and the Foreign
Agricultural Service. No farmer dollars are directly involved
in the campaign except for salaries and expenses for
supervisory personnel. The soy oil processor cooperating,
in the program is Serafino Ferruzzi of Italiana Olii and Risi,
Ravenna, Italy. This firm is the biggest Italian importer of
U.S. soybeans and ranks among the largest processors in
Europe.
“Ferruzzi also has several grain shipping terminals on
the Mississippi River as well as a fleet of ocean carriers to
transport soybeans.
“Prior to this cooperative effort, no brand-identified soy
oil has been available in Europe, Randell added. Since World
War II, soy oil has carried a reputation as a poor quality oil.
“’This program serves as a pilot test pursuant to
establishing soy as the source of the premium oil for
worldwide use in margarines and shortenings. A better
demand will put soy oil on the road to carrying its own share
of the marketing load.
“’Soybean meal has long carried the marketing load
for soybeans because oil has such terrific competition. As a
result, we are losing customers throughout the world. A more
equitable relationship between oil and meal demand will
mean expanded markets for the future. Now, brand-identified
programs will allow us to combat the threat of palm oil
from Malaysia, rapeseed from Canada and peanut oil from
Africa.’”
A large photo shows (from left): “Fred Watts, West
European director; Ralph Jackson, ASA executive vice
president; Ray Ioanes (standing), FAS/USDA administrator
and Serafino Ferruzzi, president of Italiana Olii and Risi, as
agreement was signed in Washington, DC.”
7204. Business Week. 1973. Making it cheaper to eat protein.

May 12. p. 184, 186.
• Summary: Skyrocketing food prices are forcing the food
industry to develop new textured soy protein products to
extend or substitute for meat, suing either of three general
methods: Spinning (Miles Laboratories/Worthington Foods),
concentrating (Central Soya Co. concentrates), or extruding
(ADM, this is now the leading method for making textured
vegetable protein).
“Archer Daniels Midland vigilantly protects both its
broad product patent and its copyright on the initials TVP
(for textured vegetable protein). The company cemented its
patent position with a court suit in 1971. Today, five of its
eight competitors–Cargill, Miles Laboratories, A.E. Staley,
Swift, and Ralston Purina–sell vegetable protein lines under
license from ADM.
“Burger mixes: TVP got its first big boost when the
Agriculture Dept. [USDA] in 1971 approved its use in the
national school lunch program. By the end of 1972, total
demand had grown to about 55-million lb. a year, with
ground beef as the largest single market.
“Red Owl Stores, Inc., sells such burger mixes across
its butcher counters, usually in a mix of 75% meat to 25%
vegetable protein. Called Juicy Burger II, or Juicy Blend
II, the product sells for $0.75 a lb., compared with $0.99 a
lb. for ground beef. Red Owl says that the mixture outsells
whole meat by 3 to 1. Kroger Co., the nation’s third-largest
food chain, last month came out with its own mix of ground
beef and textured vegetable protein, called Burger Pro.
“Dr. Virgil O. Wodicka, director of FDA’s Bureau of
Foods, says: ‘Don’t tell consumers what it isn’t–tell them
what it is.’”
7205. Baker, E.C.; Mustakas, G.C. 1973. Heat inactivation of
trypsin inhibitor, lipoxygenase and urease in soybeans: Effect
of acid and base additives. J. of the American Oil Chemists’
Society 50(5):137-41. May. [19 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7206. Parvin, David W., Jr. 1973. A new technique for
estimating the economic potential for irrigation of peanuts,
corn, and soybeans in the Georgia Coastal Plain. Georgia
Agricultural Experiment Station, Research Bulletin No. 127.
42 p. May. [37 ref]
• Summary: “Introduction–The problem of variable crop
yields: The competitive position of the Georgia Coastal
Plain in crop production is severely handicapped by highly
variable yields. Advancing technology, including higher
rates of applied plant nutrients, augments the problem of
risk related to variable crop yields. Under usual production
practices, including insect and disease control measures,
variable crop yields are largely the result of inadequate or
poorly distributed rainfall and other weather stress factors.
Data on yields for selected counties and years provide an
indication of the magnitude of the problem. Treutlin County
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averaged 280 pounds per acre of peanuts in 1958. In 1967,
Wilcox County averaged 2,475 pounds of peanuts per acre.
In 1954, the average yield per acre for corn was 5.4 bushels
in Johnson County and 6.2 bushels per acre in Telfair county.
In 1967, average yield per acre of corn was 68.2 bushels in
Peach County and 68.6 bushels in Sumter County. Soybeans
have shown similar variability.”
Summary (p. 39-40): “Methodology was developed to
estimate irrigation response from time series nonirrigated
yield data. Average county yield data for the general period
1954-69 were used to estimate the effect of technology,
weather, and irrigation on yields of peanuts, corn and
soybeans for the Georgia Coastal Plain. The estimated annual
change in yield due to technology for farmers in the Georgia
Coastal Plain was 80.15 pounds for peanuts, 1.91 bushels for
corn, and 1.33 bushels for soybeans per acre.
“Results indicated that weather in the Georgia Coastal
Plain has influenced corn yields more than other crops. The
weather effect on corn was estimated to have varied from a
40 per cent reduction to a 32 per cent increase. For peanuts,
the range was from an 18 per cent reduction to a 21 per cent
increase. The weather effect on soybeans ranged from a
negative 35 per cent to a positive 16 per cent.” Address: Dep.
of Agricultural Economics, Georgia Station, Experiment
(Griffin), Georgia 30212.
7207. Wei, L.S.; Berra, Reuben; Nelson, A.I.; Steinberg,
M.P. 1973. Canned pork and soybeans: A nutritious and tasty
new product. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 15(2):6-7. Spring.
• Summary: “Soybeans are one of the most nutritive
vegetable foods known to man.” And soybeans typically cost
only about one-third as much as navy beans. Researchers at
the Department of Food Science, University of Illinois have
shown how to get rid of the undesirable “beany” or “painty”
flavor (which is not inherent in the soybean, but is induced
by enzymes when ruptured cells are moistened) by dropping
whole soybeans directly into boiling water.
One of the soy products developed by the Department
of Food Science is canned pork and beans, with soybeans
substituted for navy bens or pea beans. Whole, unbroken
soybeans should be soaked in water for several hours, then
blanched in a solution containing 1 teaspoon of sodium
bicarbonate (baking soda) to a quart of water. Address: Univ.
of Illinois Agric. Exp. Station.
7208. Pond, Elizabeth. 1973. The day the soybeans stop–
Japanese concern. Christian Science Monitor. June 29. p.
1-2.
• Summary: On June 27 the United States government
started rationing soybean exports. This has become
a new sore-spot in Japan-U.S. relations. On June 28,
Japan’s Foreign Minister, Masayoshi Ohira, expressed his
government’s concern to American Ambassador Mr. Robert

Ingersoll. Mr. Ingersoll replied with a promise that the U.S.
would try to meet Japan’s demand for a stable supply of
soybeans, cotton seeds, and cotton-seed products. He also
mentioned that U.S. Secretary of Agriculture, Earl L. Butz,
had stated at a press conference that “he would give special
consideration to agricultural exports to Japan.”
Japan could be hit hard by a shortage of soybeans. “No
Japanese dinner is complete without miso soup (made of
soybeans), and 92 percent of Japan’s 3-million-ton annual
imports of soybeans comes from the United States.”
Now the Japanese are anxiously awaiting July 2, when
the U.S. will issue its country-by-country export allocations
[quotas]. “Japan fears that it might not even be allocated
the full amount of soybean exports that have already been
contracted.” Once the U.S. export allocations are announced,
the Japanese are hoping that the soybean export embargo
will be lifted within a month–even though it is scheduled to
last until the next soybean crop is harvested in September.
Nevertheless, dealers will start contracting once the
allocations are announced.
Japan is called a “surplus-trade” country by the U.S.
meaning that the U.S. buys more from Japan than vice versa.
So the U.S. has recently been browbeating Japan to buy more
from the United States [conveniently forgetting that Japan
has a much smaller population than the U.S.].
Last year Japan bought 3.12 million tons of soybeans
worldwide,” and it will buy an estimated 3.2 to 3.5 million
this year if the supply is available.
“The price of tofu (bean curd) has already been shooting
up in this inflationary year. Now Japan’s many small and
medium-size bean-curd and soy-sauce manufacturers and
restaurant owners fear that the price will skyrocket 100
percent”–hitting every family budget that includes these
daily necessities.
Japan no longer grows many soybeans. Production on
the small farms is inefficient, and many Japanese farmers are
leaving their farms for the cities. “Even a high price support
has failed to halt the decrease in Japanese soybean acreage.”
7209. Anderson, Robert F. 1973. Marketing soybeans in
Georgia. Georgia Agricultural Experiment Station, Research
Report No. 161. 19 p. June. [2 ref]
• Summary: “The production and value of the soybean
enterprise in Georgia has increased rapidly since 1964.
In that year Georgia produced 2,400,000 bushels of
soybeans valued at $6,120,000. By 1971, the state produced
16,193,000 bushels valued at $46,960,000. In terms of
acreage planted, soybeans were exceeded only by corn in
1971.” Address: Dep. of Agricultural Economics, Georgia
Station, Griffin, Georgia 30223.
7210. Beard, B.H.; Knowles, P.F. eds. 1973. Soybean
research in California. California Agricultural Experiment
Station, Bulletin No. 862. 67 p. June. [45 ref]
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• Summary: Contents: Introduction, by B.H. Beard, M.D.
Miller, and P.F. Knowles. Morphology and development of
the soybean plant, by P.F. Knowles. Economic facts: Supply,
competition, use, by M.D. Miller and B.H. Beard. Climate
factors, by P.F. Knowles. Soil factors, by G.H. Abel and
A.J. MacKenzie. Management practices for various areas
in California, by B.H. Beard and P.F. Knowles. Sowing
methods and practices, by P.F. Knowles, G.H. Abel, and
B.H. Beard. Weed control, by B.B. Fischer and W.A. Harvey.
Irrigation, by D.W. Henderson and R.J. Miller. Varietal
testing and improvement, by B.H. Beard and P.F. Knowles.
Spider mites and insects, by E.C. Carlson. Diseases, by D.H.
Hall. Harvest and storage, by J.R. Goss, M.D. Miller, and
R.T. Edwards. Soybeans for forage and green manure, by
M.D. Miller, R.T. Edwards, and W.A. Williams. Summary
and conclusions, by B.H. Beard. Acknowledgements.
Literature cited.
“Soybean yield and other data from small plot and
field size experiments in California have been included in
annual reports of various research organizations for over 50
years. However, these data are not generally available to the
public. Even though there has been no sustained commercial
production of soybeans in California, there is a continuing
interest in the crop by farmers, oil mill processors, and
consumer organizations. This bulletin summarizes the results
of various soybean experiments in California and compares
these results with data from other areas where the crop has
been profitable to produce.” Address: Univ. of California at
Davis.
7211. Beard, B.H.; Miller, M.D.; Knowles, P.F. 1973.
Soybean research in California: Introduction. California
Agricultural Experiment Station, Bulletin No. 862. p. 5-7.
June. [1 ref]
• Summary: “Soybean yield tests were started in California
by the University of California as early as 1918, and in
1951 the U.S. Department of Agriculture and the University
started research on soybeans at the Southwestern Irrigation
Field Station in Brawley [Imperial County, Imperial Valley,
southeastern corner of California]. This research, conducted
principally in the Imperial Valley, was discontinued in
1963. The University also conducted extensive experiments
throughout the San Joaquin and Sacramento Valleys in 1955,
1956, and 1957, and another soybean research program was
started in 1966. The later was conducted cooperatively by
the U.S. Department of Agriculture, Agricultural Research
Service, Oilseed and Industrial Crops Research Branch, and
the Departments of Agronomy and Range Science, Water
Science and Engineering, Entomology, Agricultural Field
Stations, and the Agricultural Extension Service of the
University of California, Davis. A grant to the University
of California by the Oil Seed Crops Research Trust helped
finance the 1966 to 1969 project.
“Almost 30 years of experience with soybeans in

California were summarized in 1944 by B.A. Madson...
“The problems of today are largely the same as those
enumerated by Professor Madson in 1944. Double cropping,
germ plasm that is somewhat tolerant to spider mites, and
varieties less susceptible to shattering are new developments
in the last 10 to 15 years that allow some hope for future
production of soybeans in California, but additional research
is needed to develop adapted varieties.” Address: 1. Research
Geneticist, Plant Science Research Div., ARS, USDA;
2. Extension Agronomist, Dep. of Agronomy and Range
Science; 3. Prof. and Chairman, Dep. of Agronomy and
Range Science. All: Univ. of California at Davis.
7212. Beard, B.H. 1973. Soybean research in California:
Summary and conclusions. California Agricultural
Experiment Station, Bulletin No. 862. p. 63-65. June. [1 ref]
• Summary: “Even though the cattle and poultry industries,
and other consumers in California use 600,000 to 700,000
tons of soybeans or soybean products annually at a freight
cost of approximately $22 million, the crop has not become
established in California. A small acreage of soybean is
grown for hay, silage, forage or as a green manure, but even
for these uses the crop is of minor importance in California...
“Unfortunately yields over 2,500 pounds [41.7 bu] per
acre have been rare in California, even though many tests
have been conducted throughout the state...
“The first time the crop is sown in a field soybean
seed should always be inoculated with the soybean type of
Rhizobium bacteria. It is usually advisable to inoculate again
if more than a year has passed since the last time soybeans
were grown or if the soil was allowed to become completely
dry between crops...
“Selection of the proper variety for the location is very
important. We have divided California into four areas based
on the maturity of the varieties that should be grown... South
of the Tehachapi Mountains maturity groups V, VI and VII
should be grown; in southern San Joaquin Valley maturity
groups IV or V; in the central San Joaquin Valley maturity
groups II and III are best; and in the southern Sacramento
Valley maturity groups 0 or I have given the highest yields...
“Spider mites are always a potential threat to soybean
production throughout California. Research has indicated
that chemical control is possible but is generally too
expensive...
“Depending on soil characteristics, the crop will require
from 20 to 30 inches of water during the growing season...
“Soybeans should be combine harvested as soon as the
beans in the field average 14 per cent moisture. Do not wait
because beans will begin to shatter from the pods at less than
8 percent moisture.” Address: Univ. of California at Davis.
7213. Carlson, E.C. 1973. Soybean research in California:
Spider mites and insects. California Agricultural Experiment
Station, Bulletin No. 862. p. 44-53. June.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2545
• Summary: “Experience over several years has shown that
in California the most serious economic pest of soybeans
is the spider mite. Entomological research since 1966 has
therefore dealt with control of mites and mite damage.
The species of spider mites found primarily responsible
for soybean damage are the two-spotted mite, Tetranychus
urticae (Koch), and the Pacific spider mite, T. pacificus...
“The most damaging insect pest observed on soybeans
is the western yellow-striped armyworm, Prodenia praefica
Grote. These larvae are primarily foliage feeders.” Address:
Univ. of California at Davis.
7214. Evans, C.D.; List, G.R.; Moser, Helena A.; Cowan,
J.C. 1973. Long-term storage of soybean and cottonseed
salad oils. J. of the American Oil Chemists’ Society
50(6):218-22. June. [8 ref]
• Summary: “Agreement was good between organoleptic and
oxidative evaluation of seed oils. After 26 weeks of storage
at 100ºF, the flavor of partially hydrogenated-winterized oils
packaged under nitrogen show a minimum loss.”
Note: Oxidation of an oil causes rancidity, which
consumers strongly dislike. Address: Northern Regional
Research Lab., Peoria, Illinois 61604.
7215. Food Processing (Chicago). 1973. Textured vegetable
protein for school lunch program. 34(6):11. June.
• Summary: USDA proposes to issue regulations which
will authorize the use of alternative foods, such as textured
vegetable protein, in meals served under the national school
lunch program, the school breakfast program, and other
special food service programs for children. The product may
be prepared only in combination with meat, poultry, or fish.
7216. Miller, M.D.; Beard, B.H. 1973. Soybean research
in California: Economic facts: Supply, competition, use.
California Agricultural Experiment Station, Bulletin No.
862. p. 10-15. June. [1 ref]
• Summary: “Large quantities of soybeans and soybean
products are imported and consumed in the state annually.
For example, the California State Department of Agriculture
in 1965 reported that the California feeding industry alone
used 150,836 tons of soybean meal, a large proportion of the
total usage of 993,312 tons of all types of protein supplement
(Thomas and Braun, 1965). Because of its high nutritional
quality, soybean meal is expected to continue to expand into
this market. Total usage of soybeans for all purposes within
the state is now estimated at 600,000 to 700,000 tons yearly.
Freight costs of these and of commodities based on soybean
oil and meal are estimated at in excess of $22 million.
Alternatives or ‘new crops’ such as soybeans are not only
desirable but urgently needed because of governmental crop
acreage restrictions on cotton, rice, and the feed grains, and
because of new land currently coming under irrigation on
the west side of the San Joaquin Valley.” Address: Univ. of

California at Davis.
7217. Miller, M.D.; Beard, B.H. 1973. Economic facts:
Supply, competition, use. California Agricultural Experiment
Station, Bulletin No. 862. p. 10-15. June.
• Summary: Contents: Cost of producing soybeans in
California. Economics of double cropping. The long-term
soybean outlook. Soybean utilization: For forage, for human
food, protein for livestock feeding, industrial uses.
“Total usage of soybeans for all purposes within the
state is now estimated at 600,000 to 700,000 tons yearly.
Freight costs of these and of commodities based on soybean
oil and meal are estimated at in excess of $22 million.
“Alternatives or ‘new crops’ such as soybeans are not
only desirable but urgently needed because of governmental
crop acreage restrictions on cotton, rice, and the feed grains,
and because of new land currently coming under irrigation
on the west side of the San Joaquin Valley.” Address: Univ.
of California at Davis.
7218. Washington Post, Times Herald. 1973. The soybean
embargo (Editorial). July 2. p. A22.
• Summary: Excellent analysis. “The administration’s
soybean embargo is a staggering confession of
incompetence. To say that the embargo had become
necessary does not render it desirable. It only demonstrates
how far our government had let matters slide. This
administration lurches from one economic crisis to the next,
reacting in haste, with little evidence of thought or careful
planning.”
Last summer the USDA got an expensive lesson in
the costs of carelessness in promoting farm exports, when
the Russians unexpectedly bought a billion dollars worth
of grain; it sat on its hands while grain traders sold off the
nation’s wheat stocks. This year they continued to do nothing
while traders sold off our soybean stocks. If the USDA didn’t
know what was happening, the market surely did. The price
of soybean meal and soybeans skyrocketed. Why? Because
professional brokers realized that, between foreign and
domestic sales, they had sold more soybeans than there were
to sell.
Earlier this month, the administration was forced to
freeze food prices.
“The soybean has become, over the past two decades,
crucial to the nutrition of Americans and a large part of the
world’s population overseas. It is the cheapest and richest of
all the sources of protein.”
“Particularly in East Asia, soy products are an important
part of the human diet. The embargo cuts off the flow of
protein to people in Japan and Korea in order to control
the prices of eggs and beef in the United States.” The
administration has made a “sudden and drastic decision to
tear up our commitments to deliver the food supplies that we
have already sold.”
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7219. Washington Post, Times Herald. 1973. Dr. Klare S.
Markley, vegetable oil chemist. July 7. p. E6.
• Summary: Dr. Clare S. Markley, age 77, died on Monday
[3 July 1973] in Rio de Janeiro, where he had lived since
1960, after retiring as a vegetable oil chemist with the U.S.
federal government.
His research focused on the better use of farm products
and by-products, especially vegetable oil.
Born in Philadelphia, Pennsylvania, he earned a
bachelor’s degree and master’s degree from George
Washington University, then a doctorate in Chemistry from
Johns Hopkins University.
From 1927 to 1937 he worked for the Agriculture
Department [USDA]; in 1937 he was named chief of the
U.S. Regional Soybean Laboratory’s oilseed section at
Urbana, Illinois. In 1939 he became chief of the oilseed
division of the Southern Regional Research Laboratory
in New Orleans, Louisiana. “In 1945, he was scientific
consultant to the Joint Chiefs of Staff serving in Europe” [to
learn the secrets of German soybean crushing plants].
In 1952 he joined the U.S. Agency for International
Development as a vegetable oil consultant; he worked in
Paraguay, Guatemala, Venezuela, and Brazil. In 1960 he
retired but continued to work as a consultant [and to live in
Brazil]. He was the author of numerous classic books and
technical papers. He served as president of AOCS. He is
survived by his wife, Carmen de Mello Markley, of Rio de
Janeiro, and two sisters. A portrait photo shows Dr. Clare S.
Markley. Address: USDA.
7220. Moser, Benjamin B. 1973. Grain sales (Letter to the
editor). Washington Post, Times Herald. July 10. p. A19.
• Summary: “Your editorial on the soybean embargo rightly
criticizes administration stupidity in handling grain exports
to Russia, but it misses the major stupidity. It would have
been bad enough to sell too much grain too cheap last year,
even if we had gotten paid for it. Grain supply would still
have been short, and the result would have been high priced
chicken in Washington [DC], and cheap chicken in Minsk
and Odessa. But if the sale had been genuine, we would at
least have gotten something useful in exchange, like caviar,
vodka, or gold. As it was, all we got was an IOU.”
Note: As of July 2014, Minsk is the capital of Belarus
and Odessa is the 3rd largest city in Ukraine.
“You should not accept at face value the administration’s
story that it did not know about the magnitude of the Russian
‘sale.’ The fact of the matter is that one can’t export 10
bushels of grain, even a cash sale, without the Agriculture
Department [USDA] knowing about it. In the Russian case,
the Agriculture Department not only knew all about it, they
paid for it with U.S. taxpayers money.” Address: Vienna
[Austria].

7221. Oberdorfer, Don. 1973. Japanese attack U.S. trade
policy. Washington Post, Times Herald. July 17. p. A1.
• Summary: Tokyo, July 16–Secretary of State William P.
Rogers and other senior U.S. officials were subjected to a
barrage of criticism today for alleged American deficiencies
as a trading partner.” At this joint cabinet-level conference
on economic affairs, Rogers said that the curbs were
“unavoidable and temporary.”
Until just a few months ago, Washington [DC] was
doing the complaining concerning the very large bilateral
trade imbalance in favor of Japan; Washington made strong
demands that the Japanese buy more from the U.S.
“At least four Japanese ministers, headed by Foreign
Minister Masayoshi Ohira, expressed official dismay at the
export restrictions during today’s meeting here.” Secretary
of Agriculture Earl Butz was scheduled to be at the joint
meeting, but he cancelled at the last minute, saying that he
had urgent business to attend to in Washington. In his place
he sent Undersecretary of Agriculture J. Phil Campbell.
“At a private hotel luncheon Sunday in the resort town
of Hakone, Campbell and his wife heard little or nothing
about Japan’s special need for soybeans from the lips of their
host, Agriculture Minister Yoshio Sakurauchi. However it
did not escape their notice that the luncheon menu included
boiled soybean snacks (edamame), Japanese soybean soup
[miso soup], soybean curd squares (tofu), vegetables mixed
with soybean curd [shira-ae], and cucumber with soy sauce.”
7222. Rice, William. 1973. Prices: Harsh new realities.
Washington Post, Times Herald. July 26. p. F1.
• Summary: Prices of meat and dairy products continue
to rise. The freeze on food prices under Phase 3½ seems
to have worked only partially. The last issue of USDA’s
“Smart Shopper” was just published, and the staff of the
department’s Plentiful Foods department are out of work.
The publication recommends that shoppers in August buy
evaporated milk plus “such meat alternatives as ‘peanuts,
peanut butter and sardines from Maine.’” Address: Staff
reporter for WSJ.
7223. Nave, W.R.; Tate, D.E.; Butler, J.L.; Yoerger, R.R.
1973. Soybean harvesting. USDA Agricultural Research
Service ARS-NC-7. 11 p. July. [11 ref]
• Summary: Contents: Results and discussion: Field loss
categories, effect of weeds, effect of population and row
spacing, header comparisons, combine header component
losses, field survey of combine harvest losses. Summary.
Literature cited.
The introduction states: “During the last few years,
soybeans have become the leading cash crop in the United
States. More than a billion bushels are produced on over 40
million acres in 30 states. Even though they have attained
this position, soybeans are generally planted and harvested
with equipment designed for other crops. When present-day
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grain combines are used for soybeans, harvesting losses are
generally more than 8 percent of the crop yield. Reduction
of these losses to 4 percent would result in approximately 50
million bushels more for soybean farmers.”
This survey showed that the average soybean producer
loses 8-10 percent of his soybean crop in the harvesting
operation. “Our project was initiated to find ways of reducing
losses by improved equipment and harvest techniques.”
Most soybean losses are caused by the combine header.
Weeds cause a reduction in soybean yield, but they do not
cause significant combine losses if case is used at harvest and
ground speed is reduced when harvesting weedy soybeans.
In most cases, yield is not significantly affected by plant
population and row spacing.
“Reduced harvest losses were obtained by using a
floating cutterbar attachment as compared to a standard
header. An air assist along with the floating cutterbar
provided even greater reductions in harvest losses.
“The amount of harvest loss contributed by the cutterbar,
reel and auger was determined under field conditions. The
average cutterbar loss for three varieties of soybeans was 80
percent compared with 15 percent for the auger and 5 percent
for the reel.” Address: 1. Project leader; 2. Agricultural
engineer; 3. Research leader. All: Regional Soybean Lab.,
Agricultural Research Service, USDA, Illinois.
7224. Schultz, George P. 1973. Re: Thank you for your work
on the Cost of Living Council. Letter to Mr. Glenn Pogeler,
Acting Chief, Oilseeds, ASCS [Agricultural Stabilization and
Conservation Service] Branch, Department of Agriculture,
Washington, DC 20250, Aug. 2. 1 p. Typed, with signature
on letterhead.
• Summary: “This letter is an expression of my personal
appreciation for the work you have done while attached
to the Special Freeze Group of the Cost of Living Council
from June 18 to July 20, 1973.” Address: Chairman, Cost
of Living Council, Economic Stabilization Program,
Washington, DC 20508.
7225. Miller, Dwight L. 1973. Re: Telephone call from Jerry
West, Farmer City Grain Company, Farmer City, Illinois,
on August 14, 1973. Letter to Files, USDA, NRRL, Peoria,
Illinois 61604, Aug. 23. 1 p. Typed, without signature
(carbon copy).
• Summary: “There will be a soybean festival in Farmer
City on September 7 and 8 from 2-9 p.m. It is sponsored
by the Chamber of Commerce with extensive support from
such companies as Farmer City Grain. Mr. West phoned to
obtain suggestions on displays, samples, etc. We agreed that
our movable exhibits were not suitable. I suggested that he
contact the U.S. Soybean Laboratory in Urbana for samples
and he will do so. Mr. West extended an invitation for me to
attend the festival.”
cc: H.J. Dutton. R.J. Dimler. J.J. Rackis. E.L. Griffin,

Jr. G.C. Mustakas. R.E. Beal. W.J. Wolf. Address: Asst. Area
Director, Northern Regional Research Lab..
7226. Smith, Nancy. 1973. UI researcher seeks increased
soybean yields: To satisfy world food demand. News-Gazette
(Champaign, Illinois). Aug. 26.
• Summary: Discusses the work of soybean breeder Dr.
Richard Bernard. He notes that soybean research has lagged
behind that of other crops. “Many private companies
employ corn researchers and hundreds of state and federally
supported scientists are engaged in corn research and
breeding while soybean research has been carried on by a
handful of men.” All the leading soybean varieties grown in
the North Central states “have been produced by about four
breeders.”
Between 1952 and 1972, nationwide corn yields
increased 132% compared with only 35% for soybeans. This
is because, until quite recently, there has been almost no
privately financed soybean research, and state experiment
stations have shied away from soybean research. But Dr.
Bernard reports that the soybean research is now intensifying
and the future looks bright.
Dr. Bernard, who is in charge of the USDA germplasm
collection for the northern half of the USA, is interested in
wild soybeans. He recently visited Japan and Korea to collect
samples of cultivated and wild soybeans. He collected almost
600 cultivated Korean soybean varieties and more than 150
wild varieties. His trip will net more than 1,000 new samples
of soybean germplasm. “This is the first time in more than
40 years that the U.S. has obtained a large collection of new
soybean stock from the Far East” [East Asia]. A photo shows
Dr. Bernard checking the growth of a wild soybean plant in a
UI greenhouse. Address: News-Gazette Farm Editor.
7227. Farrar, C.L. 1973. Productive management of honeybee colonies. American Bee Journal 113(8):288-90. Aug.;
113(9):328-30. Sept.; 113(10):373-75. Oct.; 113(11):415-17.
Nov.; 113(12):454-58. Dec. [2 ref]
• Summary: An excellent introduction to the basics of
beekeeping by an expert with a lifetime of experience.
“The basic requirement for productive colony
management in beekeeping are large food reserves of
pollen and honey at all times and ample room for these food
reserves, brood rearing, and the storage of surplus honey.
Young productive queens from good stock are essential.”
“The object is to build maximum colony populations for
the nectar flow and maintain them throughout the season.”
“Honey bees are kept primarily for the production of
honey and wax, yet their role in pollinating seed and fruit
crops contributes an economic return to agriculture many
times greater than that derived from surplus honey and wax.”
“When pollen reserves are inadequate, bulk pollen
supplemented by soybean flour may be used to advance
early brood production. Colonies are able to rear more than
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six times the amount of brood from a given quantity of
pollen when it is added to three times its weight of expellerprocessed soybean flour and mixed with heavy sugar sirup
(2:1) to form a doughlike cake. Pollen supplements are not
equal, however, to natural pollen reserves” (p. 416).
Fig. 11 (a photo) shows: “Feeding cakes of pollen
supplemented with 3 parts soybean flour. At left, colony
feeding on cake showing large population. At right, cake
showing feeding channels...” Also: Diagram of a pollen trap
with pollen tray, used to catch the pollen the bees scrape off
their legs as they enter the hive.
“Harp and Whitefoot have designed a “brushing mill”
for blending fresh pollen with an equal quantity of expellerprocessed soybean flour for storage” (p. 417).
“The formula for mixing pollen supplement consists of
one part dry matter (1 part pollen and 3 parts soybean flour)
and 2 parts sugar sirup (2 parts sugar and 1 part water).
“Preparation of 90 pounds of pollen supplement is
accomplished with the following proportions of materials
mixed in sequence: 7.5 pounds pollen, 20 pounds hot water,
40 pounds sugar, and 22.5 pounds expeller-processed soy
flour. Pollen softens in water better than in sirup, so it should
be added to the hot water before dissolving the sugar. When
a supply of trapped pollen is not available, soybean flour
mixed with sugar sirup in the same manner will prove of
some value, provided the bees are able to obtain some pollen
from the field” (p. 417).
Early in the spring: “Colonies lacking adequate
pollen reserves should be provided with cakes of pollen
and soybean flour until pollen collection from the field is
sufficient to support normal brood rearing” (p. 455). Address:
Retired. Former Chief of Bee Culture Investigations,
Entomology Research Div., ARS, USDA.
7228. Hymowitz, T. 1973. Electrophoretic analysis of
SBTI-A2 in the USDA soybean germplasm collection. Crop
Science 13(4):420-21. July/Aug. [6 ref]
• Summary: First work on geographic distribution of alleles
determined by electrophoretic techniques. Hymowitz reports
that the soybean’s Ti-b (trypsin inhibitor) allele is present at
a much higher frequency in Japanese and Korean soybean
germ plasm
germplasm than in soybean populations from other areas
of the world.
Note: This is the earliest document seen (Nov. 2003)
with the term “soybean germplasm collection” or “USDA
soybean germplasm collection” in the title. Address: Dep. of
Agronomy, Univ. of Illinois.
7229. Korslund, Mary; Kies, C.; Fox, H.M. 1973.
Comparison of the protein nutritional value of TVP,
methionine-enriched TVP and beef for adolescent boys. J. of
Food Science 38(4):637-38. July/Aug. [6 ref]
• Summary: Textured vegetable protein [made from defatted

soybean meal] is used increasingly as a economical source
of protein. This 23-day experiment, consists of a 5-day
adjustment period and three 6-day experimental periods
during which nitrogen balance is measured in human
subjects.
“Mean nitrogen balances for subjects fed TVP,
methionine-enriched TVP or beef as the primary source
of dietary protein were -0.08. +0.48 and +0.32 g per day,
respectively (Table 3).” Address: Dep. of Food & Nutrition,
Agric. Exp. Station & College of Home Economics, Univ. of
Nebraska, Lincoln, NE 68503.
7230. Lynam, John K.; Mills, W.J.; Wanamaker, G.E. 1973.
Production and trade prospects for Argentine oilseeds
and their products. USDA Foreign Agricultural Service.
FAS-M-253. 96 p. Aug.
• Summary: A full-page table (p. 22) shows Argentine
production of oilseeds, in metric tons [tonnes], from 1935 to
1970, with average production for the previous 5 years given
every year ending with 4 or 9. The oilseeds are sunflower,
peanut, cottonseed, soybean, total edible, total linseed, total
all.
For soybeans, the first statistics are given for 1940 to
1944; the average of these 5 years was 1,225 tons. Note: The
figure of 2.46 million tons given for 1940 appears to be an
error.
Production first passed 10,000 tonnes in 1961, with
11,220 tonnes, and it first passed 50,000 tonnes in 1970 with
production of 59,000 tonnes.
Before 1948 Argentina’s major crop was linseed / flax
seed; after 1948 it was sunflower seeds, followed by peanuts
and cottonseed.
Table 2 (p. 90) gives “Argentine production of vegetable
oils” (in metric tons) from 1936 to 1969. The column
titled “Other edible” includes corn, soybean, sesame, and
grapeseed oils.
7231. Rosenfield, Daniel. 1973. Feeding children through
USDA programs. Food Technology 27(8):36-38. Aug.
• Summary: The author was formerly Director of Nutrition
and Technical Services Staff of USDA’s Food and Nutrition
Service (FNS). The largest USDA program is the School
Lunch Program, in which approximately 25 million children
participate. These child food service programs, which have
a turnover of over $2,600 million per year, encompass much
more than feeding children lunch. The Child Nutrition
Division of the U FNS operates three programs: School
Lunch, School Breakfast, and Special Food Service. The
FNS was established in 1969.
Textured vegetable proteins are now allowed to be used
in combination with meat, poultry, or fish is the School
Lunch Program and the lunch and supper of the Special Food
Service Program. The maximum rate is 30 parts of hydrated
textured vegetable protein to 30 parts of uncooked animal
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protein on the basis of weight. Address: Director of Nutrition
Planning, Miles Laboratories, Inc., 1127 Myrtle St., Elkhart,
Indiana 46514.
7232. Soybean Digest. 1973. John Cowan: Vegetable oil
expert retires. Aug. p. 35.
• Summary: Dr. John Cowan retired 30 June 1973 from the
USDA’s Northern Regional Research Laboratory in Peoria,
Illinois. Since 1943 he has been head of the oilseed crops
laboratory there, and has directed research to increase the use
of soybean products. His investigations improved the flavor
stability of soy oil and led to increased use of soybean salad
oil in the USA. In 1961 Dr. Cowan won the Alton E. Bailey
achievement medal for contributing to the technology of soy
oils. A portrait photo shows Dr. Cowan.
7233. Standifer, L.N.; Owens, C.D.; Haydak, M.H.; Mills,
J.P.; Levin, M.D. 1973. Supplementary feeding of honey bee
colonies in Arizona. American Bee Journal 113(8):298-301.
Aug. [8 ref]
• Summary: Two protein rations were fed to colonies of
honeybees in summer and winter tests, and compared for
stimulation of brood production. Ration 1 (11% protein
patty) contained 690 gm Wheast, 907 gm expeller-processed
soybean flour (52% protein; made by ADM), 3,175 gm
granulated sucrose, and 1.9 liters sucrose-water (2:1 v/v).
Ration 2 (11% protein pellets) contained Wheast, sugar, and
water. Both rations supported brood production when natural
pollen and nectar were insufficient. Address: Agricultural
Research Service, USDA, Be Research Lab., 2000 E. Allen
Road, Tucson, Arizona 85719.
7234. Watertown Daily Times (New York). 1973. “Soybean”
Morse. Sept. 8.
• Summary: An article about William Morse and soybeans.
Besides being a cousin of Mrs. Marjorie Colligan of Black
River, New York, “Dr. Morse was described by many
in agriculture as ‘the father of the soybean industry in
America.’”
7235. McGuire, Ellen V. 1973. U.S. soybean sales continue
headlong climb in 1972-73. Foreign Agriculture (USDA
Foreign Agricultural Service). Sept. 24. p. 5, 12.
• Summary: Average U.S. soybean prices in June soared
to an unprecedented peak of $10.84 per bushel. Soybean
meal prices in June mushroomed to average $412.50 a ton,
and soybean oil and cottonseed oil advanced to an average
20 cents per pound. Underlying the burgeoning prices was
a combination of market forces, including record world
demand, shortage of peanut meal and fishmeal in other
exporting countries, and sharply reduced U.S. supplies
of soybeans and meal in the latter months of the 1972-73
season. Despite expanding U.S. production, large exports to
the Soviet Union in 1972 and 1973 diverted supplies from

traditional markets. As a result of these situations, the U.S.
imposed export control measures on soybeans, cottonseed,
and their products in late June and early July. This action
moderated soybean and soybean meal prices in August to
an average $9.08 per bushel for beans and $281.22 per ton
for meal. Address: Fats and Oils Div., Foreign Agricultural
Service.
7236. Carpenter, D.L.; Slover, H.T. 1973. Lipid composition
of selected margarines. J. of the American Oil Chemists’
Society 50(9):372-76. Sept. [29 ref]
• Summary: Commercial margarines were purchased in
local markets in July 1970. This paper discusses their
fatty acid composition, altered fatty acid composition
(trans and conjugated isomers), glyceride structure, and
tocopherol composition. “Eight of the ten margarines
examined contained more than 15% trans monoene and nine
contained less than 5% trans diene... Partially hydrogenated
fats contain trans unsaturation, positional isomers and
conjugation not naturally found in vegetable fats. The
physical properties of these altered fatty acids differ from
those of naturally occurring fatty acids; there are limited
data indicating that their nutritional effects are also different
(Sgoutas & Kummerow 1970).” Note that trans fatty acids
occur naturally in small amounts in beef and dairy products.
Hydrogenated soy oil is discussed on p. 372. Address:
Nutrition Inst., ARS, USDA, Beltsville, Maryland 20705.
7237. Ruff, Samuel O. 1973. Brazil plans to increase sales
via export corridors program. Foreign Agriculture (USDA
Foreign Agricultural Service). Oct. 8. p. 2-5.
• Summary: This program is intended to strengthen Brazil’s
competitive position in world soybean markets. Export
corridors go end at the ports of Vitoria, Santos, Paranagua,
Porto Alegre, and Rio Grande (in RGS). Each of these
ports is being improved. Address: Foreign Demand and
Competition Div., Economic Research Service.
7238. Lanier, Verle E. 1973. Soybeans: Feed today, food
tomorrow. Foreign Agriculture (USDA Foreign Agricultural
Service). Oct. 15. p. 8-9.
• Summary: Reflecting the soybean’s changing role, U.S.
firms this year have exhibited prepared soy foods in both
the UK and Italy, with much favorable reaction. Canada has
begun importing U.S. soy protein for use in ground beef,
called “superburgers,” and Sweden recently relaxed trade
restrictions to allow imports of textured soy products. This
rising interest in soybean food uses is part of the concern
worldwide over the inability of traditional industries to meet
rapidly expanding protein needs.
Current trade estimates indicate that use of U.S.
soybeans in protein products for human consumption in both
domestic and foreign markets is running about 16 million
bushels a year–hardly a dent in a 1,000 million-bushel
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crop. This amounts to only about 3% of total soy protein
produced in the U.S., compared with the 85% that goes
into animal feeds and 13% into industrial uses. However,
a much brighter future is in prospect, with some experts
predicting that the U.S. soy protein market might reach
$2,000 million by 1980, contrasted with $75 million or so
today. It took modern technology to develop soy products
into desirable food items. One example of the possibilities is
the growing acceptance of soy-extended ground beef, which
is increasingly being seen in supermarkets at prices below
those for the all-meat products.
In addition, the institutional trade already is using soy
protein to a considerable degree, not only in ground beef, but
also in other meat dishes. The major breakthrough here was
made in 1971, when the USDA authorized use of textured
vegetable protein, fortified with vitamins and minerals, in the
Type A School Lunch Program and in lunch or supper of the
Special Food Service Program for Children. Textured soy
protein can now make up as much as 30% of meat patties,
stews, sauces, and similar meat, poultry, or fish dishes. The
article defines soy flour and grits, soy protein concentrates,
isolated soy proteins, textured soy proteins, extruded soy
protein products, spun soy protein products, and soy protein
concentrate products. Address: Fats and Oils Div., Foreign
Agricultural Service.
7239. Baker, Bruce. 1973. U.S. and world soybean output
due to reach record heights. Foreign Agriculture (USDA
Foreign Agricultural Service). Oct. 29. p. 5.
• Summary: Recording the highest annual growth rate in
history, world soybean production in 1973 is preliminarily
estimated at 58.21 million tonnes (2,139 million
bushels)–22% or 10.44 million tons above the revised 1972
total. The unprecedented increase primarily reflects a major
expansion in soybean acreage in the U.S. and, to a lesser
extent, Brazil. The U.S. and Brazil, the two major exporting
countries, account for 80% and 11%, respectively, of the
net advance in world production this year. Address: Foreign
Agricultural Service.
7240. Bryan, Harry C.; Vieira, Carlos A. 1973. Soybean
oil: A newcomer to Portugal’s edible oil industry. Foreign
Agriculture (USDA Foreign Agricultural Service). Oct. 29.
p. 8-9.
• Summary: On May 25, the Portuguese Government
announced that soybean oil may now be sold to the public
as an edible vegetable oil to fill a widening gap between
domestic production and consumption of edible vegetable
oils. Portugal has been importing soybeans in volume since
1969. Crushing of imported soybeans is expected to expand
rapidly, and may well exceed 100,000 tons by 1974 unless
the 16 cents per liter “differential” fee on soybean oil sales
proves restrictive. Only one plant with a 75,000-ton annual
capacity is now exclusively crushing soybeans and refining

oil. This capacity is expected to double shortly. Another
plant, with 300,000-ton annual capacity, is currently crushing
and refining other edible oilseeds but can switch to soybeans
and is expected to do so. While the soybean star is rising,
the outlook for production of olives for oil is not optimistic.
Address: Office of U.S. Agricultural Attaché, Lisbon,
Portugal.
7241. Cowan, J.C.; Rackis, J.J.; Wolf, W.J. 1973. Soybean
protein flavor components: A review. J. of the American Oil
Chemists’ Society 50(10):426A-435A, 444A. Oct. [46 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7242. Minnesota Soybean Research and Promotion Council.
1973. The Minnesota soybean checkoff program–pennies
bring you big dollar returns. Soybean Digest. Sept/Oct. p. 15.
• Summary: “The checkoff program has increased farmers’
gross cash receipts by $57.50 for each checkoff dollar
invested over the last 10 years, according to a recent
independent study conducted by Chase Econometrics. That
same study found that export promotion, funded by checkoff
pennies, created additional sales that increased average
soybean prices 8 cents a bushel each year.
“The checkoff pennies invested by Minnesota soybean
producers reach round the world in market development
programs designed to create more sales and demand for
soybeans through the American Soybean Association (ASA).
“For example, a $20,000 investment for each of three
years in West Germany on soy protein research has been
projected to return $3,320,000! A $20,000 investment for
each of three years in Latin America to study soy milk as a
livestock replacer has been projected to return $2,120,000–or
a ratio of 106 to 1 on the original investment!
“Minnesota checkoff investments multiply because
every dollar of checkoff money attracts an additional two
to three dollars from the USDA and foreign industries for
the promotion of soybeans overseas through more than 200
programs in 76 countries.
“Checkoff funds are managed by the Minnesota Soybean
Research and Promotion Council, a group of 14 farmers
elected by other soybean producers to serve as the volunteer
board investing checkoff funds in market development,
promotion, and research, including some programs with the
University of Minnesota. For more information, contact the
MSR&PC office in Mankato at 507/388-1635.” Address:
Pierce Plaza Office Building, 360 Pierce Avenue, Suite 110,
North Mankato, Minnesota 56001.
7243. Schenck, N.C.; Hinson, K. 1973. Responses of
nodulating and nonnodulating soybeans to a species of
Endogone mycorrhiza. Agronomy Journal 65(5):849-50.
Sept/Oct. [7 ref]
• Summary: Endomycorrhizal fungi are ubiquitous is
the soil, stimulate growth of several plant species, and
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increase absorption of several plant nutrients. Inoculation
with Endogone significantly increased seed yield and
other traits of the nodulating soybean isoline, but not of
the nonnodulating isoline. Address: 1. Plant pathologist,
Florida Agric. Exp. Station, Gainesville, FL; 2. Agronomist,
Southern Region, Florida Area, ARS, USDA, Gainesville, FL
32601.
7244. Smith, G.C.; Juhn, H.; Carpenter, Z.L.; Mattil, K.F.;
Cater, C.M. 1973. Efficacy of protein additives as emulsion
stabilizers in frankfurters. J. of Food Science 38(5):849-55.
Sept/Oct. [18 ref]
• Summary: The following soy protein products are used as
additives for frankfurter manufacture: Soy protein isolate
(high or low nitrogen solubility; made by Chemurgy Div.,
Central Soya Co., Chicago, Illinois). Soy flour (high or low
nitrogen solubility; made by Central Soya). Soy protein
concentrate (high nitrogen solubility made by Griffith
Laboratories, Chicago, Illinois; low nitrogen solubility made
by Central Soya). Address: Texas Agric. Exp. Station &
Texas A&M Univ., College Station, TX 77843.
7245. Soybean Digest. 1973. [American Soybean Assoc.]
Research Foundation gains momentum. Oct. p. 10-11.
• Summary: Since the ASA “Research Foundation was
revitalized in June 1972, by action of the ASA National
Board, funds collected to date total $98,600–with soybean
growers again leading the way in donations,” according to
Les Tindal, Foundation president, from Pinewood, South
Carolina.
Some 23 agricultural experiment stations have been
asked to submit research proposals. A committee of technical
advisors will assist in the selection of three projects to be
awarded $15,000 per study annually for 3 years. The names
and university affiliations of the technical advisors are given.
“Soybean Promotion Boards in Iowa, South Carolina
and Mississippi, along with Texas and Virginia Soybean
Assns. have contributed $46,100 on the basis of ½ cent/acre
of state production. ASA added $25,000 to the Research
Foundation program.
“Monsanto Co., BASF Wyandotte Corp., Elanco
Products Co., Indiana Farm Bureau Co-op Assn., the Ford
Foundation and CIBA-Geigy Corp have given [a total of]
$25,500... the Taiwan Vegetable Oil Mfg. Assn. has also
donated $2,000 to be the first of several international groups
expected to contribute...
“Three significant soybean studies have already been
awarded Research Foundation support.
“One project headed by Dr. Reid Palmer of Iowa State
University will provide a chromosome map of the soybean
plant. The Research Foundation grant is $12,000 annually
for 4 years. ‘Corn had a chromosome map at least 20 years
ago. Trying to breed plants without a chromosome map is
like driving across the U.S. without a road map,’” Tindal

emphasizes.
At the Delta Branch Experiment Station, Stoneville,
Mississippi, Dr. G.D. Wills heads another project supported
by the Research Foundation, “to evaluate glyphosate, an
experimental herbicide showing tremendous promise for
control of johnsongrass, nutsedge and a large number of
other annual and perennial weeds in soybeans. Funding is
$10,000 for 1 year.”
“The Foundation has already set aside $10,000
annually for 3 years to collect germ plasm vital to variety
diversification. ‘All soybean varieties now in use can be
traced to five parents. Location and use of new parent lines
or germ plasm will build in more diversification to help
prevent major disease problems and also boost yields. If a
disease like southern corn leaf blight [1970-71] strikes one
soybean line, a major part of the industry will be damaged,’
Tindal says.”
A graph [slightly misleading] shows soybean production
and harvested soybean acreage from 1952 to 1972. A large
photo shows Dr. Walter Fehr, Donald Hunter and Milfred
Romsey holding soybean plants in front of a sign that reads
“Germplasm development.”
7246. USDA World Agricultural Production and Trade–
Statistical Report. 1973. Record increase in 1973 for U.S.
and world soybean production. Oct. p. 15-16.
• Summary: “World soybean production in 1973 is
preliminarily estimated at 58.21 million metric tons (2,139
million bushels)–22 percent or 10.44 million tons above
the revised total for 1972. The unprecedented increase in
world soybean output reflects primarily a major expansion in
soybean acreage in the United States and, to a lesser extent,
Brazil. The total world acreage harvested for soybeans in
1973 is forecast at 92.63 million acres, indicating an increase
from the previous year of 15 percent or 12.03 million acres.
“This year’s record increase by over one-fifth in world
soybean production follows a 9-percent gain in 1972 and
compares with the average annual increase of 5 percent
during 1966-70. The United States and Brazil, the two
major-exporting countries, account for 80 and 11 percent,
respectively, of the net increment in 1973 world production.
“The 1973 soybean harvests in the Soviet Union and
Mainland China are expected to achieve a partial recovery
from their weather-reduced volumes of 1972 equivalent to
5 percent of the net increase in world production. Aggregate
soybean production in the rest of the world, reflecting larger
crops in Mexico, Argentina, Colombia, Paraguay, Australia,
Romania, and Thailand, accounted for 4 percent of the net
increase in world production.
“U.S. soybean production in 1973, based on crop
conditions as of October 1, is officially forecast at 43.23
million metric tons (1,588 million bushels)–24 percent or
8.31 million tons (305 million bushels) above the 1972
volume. The record increase in the 1973 U.S. soybean crop
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reflects an increase in plantings 2.5 times greater than the
previous record. Acreage harvested for soybeans is placed
at 56.17 million acres–up 23 percent, or 10.4 million acres,
compared with the previous year. The prospective yield is
28.3 bushels per acre, 1 percent above the 1972 level and a
new all-time high.”
“Mainland China’s 1973 soybean harvest is tentatively
placed at 6.70 million tons–400,000 tons above the estimate
for 1972. Fragmentary reports point to improved growing
conditions in 1973, compared with 1972 when drought on
the North China Plain and excessive rainfall in Manchuria
are believed to have reduced output. Soybean area is
estimated to have declined by roughly 5 percent in 1973,
reflecting competition from foodgrains and cotton on the
North China Plain.
“Soybean production in the Soviet Union also is
expected to recover from the sharp decline of 1972 and
may approximate 400,000 tons in 1973. The 1972 harvest,
officially estimated at 260,000 tons, was 51 percent smaller
than the 1971 crop. Production in the Soviet Far East in
1972 is believed to have suffered from the same poor harvest
weather that affected the harvest in Manchuria.” Address:
USDA.
7247. Wolf, W.J.; Thomas, Betty W. 1973. Acylated
steryl glucosides from soybean globulins: Isolation and
characterization. Cereal Chemistry 50(5):580-89. Sept/Oct.
[18 ref]
• Summary: These glucosides are a new fraction extractable
with 86% (v/v) ethanol from freeze-dried acid-precipitated
soybean globulins. Previous studies at the NRRL showed
that isolated soybean proteins contain materials extractable
with aqueous alcohols consisting of phosphatides, saponins,
Beta-sitosteryl glucoside, genistein, triglycerides, and
unidentified compounds. Address: Northern Regional
Research Lab., Peoria, Illinois.
7248. Edelsoja GmbH. 1973. Edelsoja: Top food protein
(Portfolio). Hamburg, West Germany. 4 inserts. 31 cm. [Eng]
• Summary: The cover of this portfolio has light-green
letters and the company logo on a dark-green, glossy
background. The inside front cover states that Edelsoja
GmbH has been processing soybeans for more than 40 years
(i.e. since before 1935). “It is one of the oldest and most
experienced fullsoy protein manufacturers. Associates are
the Ölmühle Hamburg AG with a yearly soybean processing
of approximately 600,000 tons, and the Lucas Meyer group,
which is a leader in the soy lecithin field.” The inserts are:
(1) Letter dated 3 June 1975 to Mr. Arthur C. Eldridge,
USDA NRRL, Peoria, Illinois, from Günter Krull, signed,
on letterhead. His company is one of the few producers
of full-fat soyabean flour. He and his technical colleagues
would like to meet Eldridge in the USA during an upcoming
trip. Business cards from the following colleagues are

enclosed: Heinz Thiem of Oelmuehle Hamburg AG / Hansa
Muehle. Ruediger Zieglitz. On the letterhead the old place
of production (Neuhaeuser Damm 27) has been crossed out;
the new place is Koehlbrandstrasse 1. (2) Soypur product
description. It is “a finely ground full-soy protein [whole soy
flour] from which the bitterness has been removed by the
special Edelsoja process.” Contains 40.0% protein, 21.0%
fat and 3.5% crude fibre (2 p.; 7 Nov. 1973). (3) Nurupan
product description. A whole soy flour from dehulled
soybeans with 41.0% protein, 20.0% fat and 2.5% crude fibre
(3 p.; 7 Nov. 1973). (4) Soyapan product description. “An
enzyme active full-soy protein [whole soy flour] for white
and toast bread.” Contains 41.0% protein, 20.0% fat and
3.5% crude fibre (1 p.; 7 Nov. 1973).
Note: These dated inserts (7 Nov. 1973) are the earliest
documents seen (April 2001) concerning Lucas Meyer
GmbH. Address: Ausschlaeger Elbdeich 21, 2 Hamburg 28,
West Germany. Phone: (040) 78 1708.
7249. Greenberg, Daniel S. 1973. Slaughterhouse zero: How
soybean sellers plan to take the animal out of meat. Harper’s
247:38-43. Nov.
• Summary: Discusses economics and marketing in the
growing industry that makes meatlike products from
soybeans. “Among some dozen major firms in America’s
vast culinary-industrial complex, the rise of simulated meats
is regarded as the biggest opportunity for the triumph of an
ersatz product since margarine took over two-thirds of the
nation’s butter trays.”
“Numerous regional hamburger chains now serve massproduced ‘extended’ hamburger patties, and all-vegetable
simulations of breakfast sausage and patties are routinely
available in supermarkets.”
“Research on the texturizing process began in the 1930s,
when the elder Henry Ford became fascinated with the
soybean and assigned a team of researchers to transform it
into products ranging from fenders to upholstery material.
Following laboratory successes that were not economical
enough for the production line, the team eventually split up,
but two of the researchers, Robert A. Boyer and William T.
Atkinson, maintained an interest in rendering the soybean
palatable to American tastes. In 1954, Boyer patented
a process for isolating protein from soybean meal and
spinning it into resilient threads that could be fabricated into
simulated meat products, known in the trade as ‘analogs.’
In other words, they look and taste like the real thing. The
process, however, was relatively expensive, and beyond
the vegetarian market there was little demand for these
simulations.
“The real break came in 1970, when Atkinson patented
a cheap and comparatively simple process for imparting
‘chew’ to soybean flour by moistening it into a ‘plasticized’
mass, bringing it to a high temperature, and rapidly forcing it
through perforated dies into a chamber of lower temperature
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and pressure. The result is a neutral-tasting granular material
of any desired size and shape, depending on the dies, which
contains about five percent moisture. When these granules
are mixed with water, they retain their structural integrity,
and in feel and texture resemble moist bits of hamburger.”
“Dr. Aaron M. Altschul, head of the nutrition program
at the Georgetown University School of Medicine, is more
outspoken: ‘The ability to produce texture out of soy flour
will probably rank with the invention of bread as one of the
truly great inventions of food.’”
“ADM... is venturing beyond the hamburger market.
Its subsidiary, Gooch Foods, Inc., of Lincoln, Nebraska, is
marketing ‘Noodles Stroganoff with Beef-flavored Vegetable
Protein Chunks,’ as well as other dishes containing simulated
beef.”
“In February 1971, after years of badgering by the
industry, the Food and Nutrition Service of the U.S.
Agriculture Department finally sanctioned the use of
extenders for the meat portion of the school diet to a
maximum of 30 percent. The enabling document–FNS
Notice 219–is generally regarded as the Magna Carta
of textured vegetable protein. During the first year of
certification, the schools used 23 million pounds of the stuff;
this year they’re up to 40 million pounds, and with meat
prices soaring, no one thinks it unreasonable to expect at
least a doubling of that amount in the next year or two.”
“The Red Owl supermarket chain, some 130 stores in
the Midwest, had recently introduced ground meat extended
25 percent with textured vegetable protein, labeled ‘Juicy
Blend II’ to conform with a Minnesota ban on using ‘burger’
for extended products. It sells at about 20 cents a pound
below the undiluted version, and is said to be outselling the
all-meat counterpart by three and four to one.”
“The old rules specified that ‘A food shall be deemed
to be misbranded’ if it is an ‘imitation’ of another food and
does not bear the word ‘imitation’ on the label. The new
rules simply say that ‘nutritional inferiority’ shall be the only
criterion for evaluating the difference between reality and
verisimilitude. The man-made version, if it’s nutritionally
equal, need not bear the pejorative ‘imitation,’ though it may
not be labeled as the real thing either.” Address: Publisher
of Science and Government Report, a Washington-based
newsletter.
7250. Hartwig, E.E. 1973. Report of soybean improvement
research (Abstract). In: International Inst. of Tropical
Agriculture. Proceedings of the First IITA Grain Legume
Improvement Workshop. See p. 36. Held 29 Oct.–2 Nov.
1973 at Ibadan, Nigeria.
Address: Soybean Production Research Center, ARS/USDA,
Stoneville, Mississippi.
7251. Mital, B.K.; Shallenberger, R.S.; Steinkraus, K.H.
1973. -Galactosidase activity of Lactobacilli. Applied

Microbiology 26(5):783-88. Nov. [27 ref]
• Summary: Some lactic acid bacteria possess alphagalactosidase, an enzyme necessary to split -galactosidic
bonds present in raffinose and stachyose. Address: Cornell
Univ., New York State Agric. Exp. Station, Geneva, NY
14456.
7252. Tugwell, Philip; Rouse, E.P.; Thompson, R.G. 1973.
Insects in soybeans and a weed host (Desmodium sp.).
Arkansas Agricultural Experiment Station, Report Series No.
214. 18 p. Nov. [10 ref]
• Summary: Contents: Introduction. Location and methods.
Total soybean collections. Recurrent groups: Habitat of
groups, relative abundance, seasonal abundance. Notes on
incidence of parasitized bean leaf beetles. Insects associated
with Desmodium. Summary. Literature cited. Appendix table
(p. 14-18).
This survey, concentrated in northwestern Arkansas, lists
a large number of insect pests, which are classified by taxa,
general diet, and abundance. Address: Entomology Dep.,
Fayetteville, Arkansas.
7253. Fore, Sara P.; Rayner, E.T.; Dupuy, H.P. Assignors
to the USA as represented by the Secretary of Agriculture.
1973. Determination of residual solvent in oilseed meals and
flours by a volatilization procedure. U.S. Patent 3,779,066.
Dec. 18. 8 p. Application filed 28 March 1972. 2 drawings.
[8 ref]
• Summary: This invention relates to a simple, rapid and
direct procedure, using gas chromatography (GC), for
detecting residual solvents (such as hexane) and other
volatiles present in vegetable oils, peanuts, nut-butter
products, and oilseed meals and flours.
“Peanut butter” is mention 8 times in this patent.
Soy is mention 8 times in this patent, as “soybean oil.”
“soybean flour,” “soybean meal,” Address: New Orleans,
Louisiana.
7254. SoyaScan Notes. 1973. Chronology of soybeans,
soyfoods and natural foods in the United States 1973
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: 1973. The Asian Vegetable Research and
Development Center (AVRDC), an international agricultural
research center in Taiwan, starts soybean research. It does
early work in introducing soybeans to the tropics and semitropics.
1973. Nelson, Steinberg, and Wei at the University of
Illinois develop the pre-blanch wet-grind method of making
a suspended soymilk–without removing the okara and
by using an homogenizer to pulverize the okara into tiny
particles.
1973 March. Beef-soy blends, containing 25% hydrated
textured soy flour and 75% ground beef, introduced to U.S.
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supermarket chains in response to skyrocketing hamburger
prices. This opens a second large new market for such
products, following the school lunch market. Early brands
include Burger Pro, Plus Burger, and Pro/Teen. Advertising
stresses lower cost than all-beef products and less shrinkage
in cooking. By Sept. 1973 they had captured 29% of the
ground beef market. At that time beef prices tumbled and by
Nov. 1975 the market share of the blends had fallen to only
10%.
1973, April-July. INTSOY (International Soybean
Program) established at the University of Illinois, with
funding from USAID, to do applied research on soybean
production, varietal development, and utilization in tropical
and subtropical environments and low-income countries. The
International Soybean Variety Experiment (ISVEX) begins
and by 1980 is being conducted in 110 countries.
1973 June. U.S. imposes a soybean export embargo,
fearing that the drought-induced short supply will drive
up domestic meat and poultry prices. Soybean prices soon
explode into a new world of double digits, temporarily
hitting $12 a bushel.
1973 June. Kikkoman opens the largest shoyu plant
in the Western world at Walworth, Wisconsin, and starts
production. Capacity is 10,000 kiloliters (2.6 million gallons)
a year.
1973 Sept. The USDA removes all regulations for
exporting agricultural products, thus lifting the June
soybean embargo. But permanent damage has been done
that undercuts confidence in the USA as a reliable soybean
supplier and trading partner and stimulates numerous foreign
countries (including Brazil and France) to expand their
soybean production.
1973 Oct. Arab oil-producing nations (OPEC) abruptly
increase petroleum prices fourfold, regulate the production of
petroleum, and impose a total ban on oil exports to the U.S.
after the outbreak of the Arab-Israeli war. The first oil shock
results. Gasoline prices skyrocket. The ban is lifted on 18
March 1974.
1973 Nov. The first World Soy Protein Conference held
in Munich, Germany, attended by over 1,100 delegates from
45 countries, and sponsored by the U.S. Foreign Agricultural
Service and the American Soybean Association.
1973. Pro-Nuts, the first dry-roasted soynuts in the
Western world, launched by Edible Soy products in Hudson,
Iowa.
1973. Energy and Protein Requirements published by
the Joint FAO/WHO Ad Hoc Expert Committee. It reduces
protein requirements for adults by 20%. The National
Academy of Sciences in the USA follows suit by lowering its
RDA for protein by 25%. These two events essentially define
away the “protein crisis,” and mark a crucial turning point
in the ongoing “protein versus calories” debate. Insufficient
food energy comes to be viewed as the main nutritional
problem in poor countries. If a person has sufficient calories

(i.e. sufficient food), it is argued, protein intake is also likely
to be adequate.
1973. Oregon enacts America’s first organic food
labeling law. A boost to organically grown crops.
1973. The era of biotechnology begins when Stanley
Cohen of Stanford University and Herbert Boyer of the
University of California at San Francisco successfully
recombine ends of bacterial DNA after splicing a foreign
gene in between. They call their handiwork “recombinant
DNA,” but the press preferred to call it “genetic
engineering.”
7255. Dunn, William Ellis; Nave, W.R.; Butler, B.J. 1973.
Combine header component losses in soybeans. Transactions
of the ASAE (American Society of Agricultural Engineers)
16(6):1032-35. Nov/Dec. [7 ref]
• Summary: Under field conditions when soybean moisture
was less than 13%, 81% of harvesting loss resulted from
the cutterbar when the crop was cut to leave a stubble
height of 8.9 cm (3.5 inches). The auger was responsible
for 13 percent of the loss and the reel for the remaining 6%.
Research should be focused on ways to reduce the losses
caused by the cutterbar. Address: 1. Product Analyst, The
Torrington Co., Torrington, Connecticut; 2. Project Leader,
North Central Region, ARS, USDA.
7256. Kies, Constance; Fox, Hazel M. 1973. Effect of
varying the ratio of beef and textured vegetable protein
nitrogen on protein nutritive value for humans. J. of Food
Science 38(7):1211-13. Nov/Dec. [7 ref]
• Summary: “When the mixing of two or more sources of
dietary protein are mixed together resulting in a better total
quality protein than any of the sources individually, this is
referred to as the mutual supplementation effect. This is
usually achieved by the mixing of protein resources having
different first limiting amino acids.”
Since both of these products probably have methionine
(sulfur containing amino acids) as their first limiting amino
acid, it is not surprising that no mutual supplementation
effect was found. Address: Dep. of Food & Nutrition,
Nebraska Agric. Exp. Station, and College of Home
Economics, Univ. of Nebraska, Lincoln, Nebraska 68503.
7257. Rogers, Howard T.; Adams, F.; Thurlow, D.L. 1973.
Lime needs of soybeans on Alabama soils. Alabama
Agricultural Experiment Station, Bulletin No. 452. 19 p.
Dec. [10 ref]
• Summary: Contents: Conclusions. Introduction. Soil tests
show lime is needed. Response of soybeans to lime on
various soils. Soil pH and lime needs. Magnesium deficiency
and dolomitic lime. Lime and micronutrients–Molybdenum
and manganese. Lime costs and dollar returns.
“Alabama farmers harvested over 135,000 acres of
soybeans as recently as 1960. In 1973, the harvested acreage
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was estimated to be 860,000. The crop now occupies more
acreage in the State than corn, cotton, or peanuts.”
The soybean “was the top income producing crop in the
U.S. in 1972.” Address: Auburn, Alabama.
7258. Soybean Digest. 1973. Soy protein grabs world food
spotlight [at Munich conference]. Dec. p. 8-9.
• Summary: This is a summary of the World Soy Protein
Conference in Munich, Germany. Conference proceedings
were also published.
“An amazing increase in the use of soy protein was
predicted at the recent international World Soy Protein
Conference.
“’The soy protein market for human food will
mushroom from $75 million today to $2 billion [2,000
million] by 1980,’ predicted Secretary of Agriculture Earl
Butz.
“’On a global basis, distribution of protein must change,’
predicted Prof. John Coppock, University of Surrey, Surrey,
England. ‘Economic pressure will inevitably reduce Western
use of meat on a per capita basis. As the limited supply
is spread around the world, the void will be filled by soy
protein.’
“With these dramatic comments as openers, the
Conference immediately grabbed the intense attention of
the conferees. With over 1,100 delegates from 47 nations
converging on Munich, Germany, for the Soy Protein
Conference, it is obvious that leaders of many nations feel
the American soybean farmer will play a mighty role in
feeding the world in the years ahead.
“’We will have to make as much progress in world
food production in the next generation as we have since
the dawn of history,’ Butz told the Conference of business
and government leaders from around the world. ‘As world
affluence increases, there will be a demand for both quality
and quantity of food,’ he noted. ‘I’m optimistic that we will
be able to answer the demand, but it will require the utmost
effort of our scientists. We need a breakthrough in soybean
yields. We have no more untouched plains to cultivate, no
more native timber to use. In fact, the number of acres of
land is decreasing, so we will have to learn how to use them
wisely,’ Butz told the conferees.
“Without doubt, the number one concern of most
delegates is the U.S. Government export embargo which
reduced available soybean supplies to the world just a few
months ago. ‘As long as I am Secretary of Agriculture, I will
fight vigorously to prevent another embargo on the exports of
U.S. commodities,’ noted Butz. ‘In fact, I have said that only
over my dead body will the U.S. pursue such a policy again.
And I might add that President Nixon, Henry Kissinger and
others are now in agreement with that philosophy. Perhaps
we had to pursue the policy of an embargo to prove to
ourselves that we should never do it again.’ Butz emphasized
that U.S. agriculture had moved in the direction of a market-

oriented system and freedom to produce for free market
demands. Secretary Butz pleased the large delegation of
American farmers when he said that we won’t see 79¢/lb
beef roasts for a long time. ‘I tell my consumer audiences
that we won’t see 79¢ roasts again until we see a $1/hr
minimum wage and when we see a new automobile selling
for $1,000.’
“Although the Conference dealt primarily with a
series of technical papers aimed at helping scientists better
understand the properties and potential uses of soy proteins,
there was a consistent pattern of comments that paint an
optimistic picture for the future of soybean production.
“’As we increase acres, we’ve got to increase uses, too’
says Seymour Johnson, ASA vice president from Indianola,
Mississippi. ‘The role of the American Soybean Assn. in
the Soy Protein Conference is to help assure the American
soybean farmer a profitable return on his investment. In order
to do that, we have to insure these markets overseas. There
are places where the market calls for red meat. In these areas
protein extenders which can replace up to 20% of the meat
may be useful.’ He said that we have all we can do to keep
up with our own demand for red meat in the U.S. Johnson is
a large soybean, cotton and beef producer.
“Many commercial company representatives see a
substantial growth in the use of soy proteins in the years
ahead. Typical of their comments was one by Oscar Santos
representing a large Mexican bakery. ‘We use soy proteins in
a cookie and cracker business. In short, we use soy protein to
improve the nutritional properties of our foods. The soybean
has great potential in our foods. But, we hope that your price
stabilizes so that we can use soy protein on a continuing
basis.’
“Arnold Mergell, representing a large German
soybean processor [Brinckmann und Mergell], noted that
the information generated by the Conference will allow
companies and governments to better evaluate the potential
use of soy protein around the world. ‘We must be careful
about predicting explosive increase in the use of soy protein,
but I am convinced that we will use soy proteins on a much
larger scale than in the past.’
“’Soy protein is receiving more attention than any other
source of protein in the world today,’ says R.W. Fischer,
Conference consultant. `We’re on the threshold of an
exponential growth in the use of soy protein as the world
becomes more prosperous. We can’t all eat meat at the level
of the U.S. today. We must share the present supply through
commercial channels, then make up the difference with soy
proteins.’
“ASA’s Steve Chen of Taiwan, says soy protein has a
great potential for growth in that part of the world. On price
Chen noted, ‘Today’s price is not high in relation to the
$12.50/bu price of a few months ago. My job has been to
relate to Taiwanese buyers that they should look at $5.30/bu
as a reasonable price.’
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“Dr. William Elstow, of Associated British Foods in
London, whose company produces about 25% of the nation’s
bread noted that soy protein is an excellent product as an
additive to bread. ‘We use it to give bread crumb which is
more white and moist. But unless price becomes competitive,
we will use other alternatives. Studies are underway to see
which substitutes will work best.
“’Once soy proteins were dropped out of our program, it
would be a market the American farmer could lose for a long
time,’ noted Elstow.
“Stefin Darveled, research director of the Swedish
Corporation Farmers Assn. noted, ‘Prices of soybean
products are going up too fast. We are actively studying
rapeseed and legumes as substitutes in our feeds. The price
has not gone up proportionately for these because we can
produce them in Sweden. We will sacrifice some efficiency
because soy protein is the best, but at some point it can price
itself out of the market.’
“Several Japanese representatives expressed deep
concern over their imports being cut off. ‘Soybeans are the
best, so we prefer not to look for substitutes. We’re buying
even at high prices,’ says Turo Yoneyama of Nisshin Flour
Co. of Japan.
“’This Conference is a wonderful idea,’ says Laurel
Meade, head of USDA’s export marketing service. ‘It’s
an opportunity to exchange information. We’ll see a big
increase in soy protein both as extenders and as direct use in
human food.
“’The price level at the moment may be more than the
U.S. farmer can sustain in international trade, but the price
will stay at levels much higher than we have seen in recent
years. Price hasn’t hurt us as much as export embargos in
the world market. That is where we have hurt our image as a
reputable supplier.’
“Senator Carl Curtiss of Nebraska attending the
Conference commented, ‘This is a tremendous Conference;
it will promote the use of soybeans. There no doubt will be
some resistance to the high price, but people who understand
the American system understand that high price encourages
production, and that is the main concern of the world today.
Constancy of supply is more important than price.’
“’Soy protein is the new market to watch. As world
income rises, the demand for meat and meat substitutes will
increase,’ noted Senator Hubert Humphrey of Minnesota.
“The world supply of food is tight today. If we lose oil, we
will reduce food production. We won’t starve in the U.S.
but someone in the world will suffer, so that’s an important
factor to watch. I’m pessimistic about the energy situation
over the next 3 to 5 years. We must waste less energy in the
years ahead. The Arab embargo may be a blessing in disguise
if it forces us to be conservative.’
“In his concluding speech, R.W. Fischer noted, ‘The
proceedings of this Conference have shown that soy protein
has a marked advantage over most other protein sources

as a base for foods which the human family requires.’ He
predicted that soy protein use would triple by 1985, making
up 3% of the world’s food protein, compared with about 1%
today.
“ASA President W.B. Tilson’s welcoming remarks were
right on target. ‘Most often those few who stand in the very
center of world change do not realize the far-reaching impact
of their own actions and decisions at the time.’ Delegates
to the Conference and American soybean growers could
well be at the center of a change of history which will affect
economies and diets for some years to come.
“The name of that change is soy protein.”
7259. Bromfield, K.R.; Marchetti, M.A. 1973. Soybean
rust: A potential threat. In: Report of the Second National
Soybean Conference. Urbana, Illinois: USRSL. RSLM No.
775. See p. 24.
• Summary: “Soybean rust (Phakopsora pachyrhizi
Sydow) is destructive and widely distributed in the Eastern
Hemisphere but currently not found in North America.
The rust organism attacks Glycine species and species in a
number of other genera of legumes. At the onset of disease,
chlorotic or gray brown spots appear, primarily on leaves,
These darken and enlarge with time. Uredia, and later telia,
develop within these areas. Uredospores capable of starting
secondary cycles of disease may be released within 10
days of initial infection. Uredospore production within a
single uredium may continue for weeks. The disease causes
premature leaf fall and reduces number of pods, number of
beans, and weight of beans. The role of the teliospore is not
known. Pycnia and aecia have not been reported and it is not
known whether an alternate host is involved.
“We are currently working with rust isolates from
Australia, India, Indonesia, and Taiwan. The Australian
and Taiwanese isolates have infected and sporulated on the
nine major U.S. commercial varieties tested (Amsoy, Clark,
Corsoy, Cutler, Dare, Kent, Lee, Lee 68, and Wayne) and on
accessions PI 200490 and PI 200492. The varieties Corsoy,
Dare, Kent, Lee, and Wayne have also been tested to the
Indonesian culture and the Indian culture. All are susceptible
to both cultures. Uredospore germination occurs in the range
9 to 28ºC with a broad optimum of about 12 to 20ºC. A dew
period temperature of 20ºC is more favorable for infection
than that of 22.5, 25, or 27.5ºC. We have not obtained
infection at 30ºC. Temperatures below 20ºC have not been
investigated.
“We conclude that rust is a threat to soybean production
in the United States. Soybean rust causes significant damage
in the Orient. The rust fungi, as a group, have repeatedly
bridged geographical barriers to become epiphytotic in
newly invaded regions. The fungus can germinate, penetrate,
and sporulate under temperature and moisture conditions
commonly found in U.S. soybean areas. Major U.S.
commercial varieties and germplasm reserves are susceptible
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to the rust pathogen.”
7260. Corley, J.R. 1973. Four steps to higher soybean profits.
Extension Service. P.A. No. 1062. 8 p. *
Address: USDA, Washington DC.
7261. Product Name: SFCM: Soy-Fortified Cornmeal.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1973.
Ingredients: 85.0% cornmeal (degermed), 15.0% soy flour
(defatted, toasted), vitamins and minerals (1989).
How Stored: Shelf stable.
Nutrition: Per 100 gm: Energy 392 kilocalories, protein 13
gm, carbohydrate 85.5 gm, fat 1.5 gm.
New Product–Documentation: Shipments rose from
10,400 tonnes (metric tons) in 1973 to a peak of 60,900
tonnes in 1981.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. A natural wholesome
blended food. Highly nutritious. Precooked for ease in use
and handling. A complete food. Economical. For people
of all ages. Serve as: Hot cereal, pancakes, muffins, bread,
cookies, dessert, coating for frying, meat extender. Gives
contents and nutritive value, including details of major
nutrients, vitamins, minerals, and essential amino acids. PER
is 1.8 compared with 2.5 for casein (milk protein). Recipes
are given for basic recipe, pancakes, spoonbread, and
cookies.
7262. Product Name: SFB: Soy-Fortified Bulgur.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1973.
Ingredients: 1989: 85.0% bulgur wheat (cracked), 15.0%
soy grits (defatted, toasted), vitamins and minerals.
How Stored: Shelf stable.
Nutrition: Per 100 gm: Energy 350 kilocalories, protein
17.3 gm, carbohydrate 70.0 gm, fat 2.0 gm.
New Product–Documentation: This product was
developed for Middle Eastern countries. Shipments rose
from 140,200 tonnes (metric tons) in 1973 to a peak of
305,700 tonnes in 1979. That year, it became the most widely
used soy fortified food in the history of the Food for Peace
program, and has never since been surpassed. Moreover, as
of 1980, total shipments of SFB surpassed that of any other
soy fortified food at 1,505,800 tonnes.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. A natural wholesome
blended food. Highly nutritious. Precooked for ease in use
and handling. A complete food. Economical. For people
of all ages. Serve as: Hot cereal, pancakes, muffins, soups,
salads, bread, casseroles, meat extender, poultry and game
stuffing. Gives contents and nutritive value, including

details of major nutrients, vitamins, minerals, and essential
amino acids. PER is 2.3 compared with 2.5 for casein (milk
protein). Recipes are given for basic recipe, porridge, kous
kous, and rice and SFB casserole.
7263. Product Name: SFWF: Soy-Fortified Wheat Flour.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1973.
Ingredients: 88% enriched bread flour (wheat flour), 12%
defatted soy flour, 0.5% dough conditioner, potassium
bromate, vitamin and mineral enrichment.
How Stored: Shelf stable.
Nutrition: Calories 357, protein 16 gm, fat 1.25 gm,
carbohydrates 71.7 gm.
New Product–Documentation: Shipments rose from
15,900 tonnes (metric tons) in 1973 to a peak of 82,600
tonnes in 1976.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. “12% soy-fortified flour
(12% SFF) is a protein fortified flour especially designed
to provide nutritionally improved bakery products without
altering taste or other characteristics of the products. Bread
using 12% SFF will contain more than 30% more protein.
In addition the quality will be materially improved (protein
efficiency ratio of 1.95 vs. normal bread of 1.0). An ideal
way to improve protein nutrition.” Gives contents and
nutritive value, including details of major nutrients, vitamins,
minerals, and essential amino acids. PER is 1.95 compared
with 1.0 for regular unfortified wheat flour and 2.5 for casein
(milk protein). Baking formulae are given for breads (pan
bread, French bread), cookies, and soy buns or rolls. Note
that doughs made from SFF require 5-6 parts more water
than doughs made from regular wheat flour, and require a
little less mixing.
7264. Product Name: SRO: Soy Rolled Oats.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1973.
How Stored: Shelf stable.
New Product–Documentation: Shipments rose from 9,100
tonnes (metric tons) in 1973 to a peak of 23,600 tonnes in
1977.
7265. Product Name: ICSM: Instant Corn-Soy-Milk.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1973.
Ingredients: Cornmeal (processed, gelatinized) 63.0%, soy
flour (defatted, toasted) 23.7%, soy oil (refined, deodorized,
stabilized) 5.5%, non-fat dry milk (spray process; amounts
may vary depending on availability) 5.0%, mineral premix
2.7%, vitamin, antioxidant premix 0.1%.
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How Stored: Shelf stable.
Nutrition: Per 100 gm: Energy 380 kilocalories, protein 20
gm, carbohydrate 60 gm, fat 6 gm.
New Product–Documentation: Shipments peaked at
59,400 tonnes (metric tons) in 1973, the first year.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. Highly nutritious blended
food containing 5% non-fat dried milk–versatile, convenient
and economical child feeding formulation–Easily digested
without cooking. Serve as: Gruels, beverage, soup, pudding,
baked goods, fried cakes, chapatti or tortilla, meat extender,
stew, or baby food (milk substitute, milk supplement, gruel,
pudding). Gives contents and nutritive value, including
details of major nutrients, vitamins, minerals, and essential
amino acids. PER is 2.4 compared with 2.5 for casein (milk
protein). Recipes and uses: General cooking tips. Beverage,
weaning food, porridge or pudding, ICSM dough.
7266. Bernard, R.L.; Weiss, M.G. 1973. Qualitative genetics
[of the soybean]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 117154. Chap. 4. [134 ref]
• Summary: A comprehensive review of the subject.
Contents. 1. Introduction. 2. Disease reaction. 3. Rhizobium
response. 4. Growth and morphology. 5. Physiology and
composition. 6. Sterility and deleterious growth mutants. 7.
Chlorophyll. 8. Pigment. 9. Linkage. 10. Gene symbol index.
Address: USDA ARS.
7267. Brim, C.A. 1973. Quantitative genetics and breeding
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 15586. Chap. 5. [77 ref]
• Summary: A comprehensive review of the subject.
Contents. 1. Genetics of quantitative characters. 2. Breeding.
3. Genotypic evaluation. 4. Intergenotypic competition. 5.
Conclusion. Address: USDA ARS.
7268. Caldwell, B.E. ed. 1973. Soybeans: Improvement,
production, and uses. American Society of Agronomy, 677 S.
Segoe Rd., Madison, WI 53711. xviii + 681 p. Illust. Index.
24 cm. Agronomy series: No. 16. [1500+ ref]
• Summary: Contains 20 chapters by various authors, each
cited separately. Address: USDA, Beltsville, Maryland.
7269. Cowan, J.C. 1973. Processing and products
[soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 61964. Chap. 20. [52 ref]
• Summary: Contents. 1. Introduction. 2. Processing for
oil and meal: Preparation of flakes, solvents, extraction,

desolventizer-toaster, degumming. 3. Conversion to
edible oil products: Refining, bleaching, deodorization,
hydrogenation. 4. Edible fat products: Salad and cooking
oils, status of flavor stability, shortenings and margarine
oils, lecithin. 5. Essential fatty acids and atherosclerosis.
6. Industrial uses of oil. 7. Meal for livestock and poultry:
Nutritional aspects, factors affecting use of meals. 8. Edible
protein products: Soy flour, concentrates and isolates,
textured protein products (textured soy flour or textured
soy protein fibers made into “meat analogues” resembling
chicken, bacon, etc.). 9. Fermented and specialty foods:
Tofu, soybean milk (an intermediate step in the manufacture
of tofu), miso, shoyu (tamari, light-colored shoyu), sufu,
tempeh, hamanatto, and natto.
Soybeans flow through a crushing plant as follows: First,
they are cracked to release or loosen the hull and to break the
cotyledon into about 4 parts. Shakers and aspirators separate
the hull from the cracked cotyledons and rollers flake
them. “Purified petroleum hydrocarbons known as hexane
extract the oil from the flakes and the solvent is recovered.
Moistened flakes are heated to inactivate the antinutritional
factors and are converted to feeds for livestock and poultry.
A small proportion of the flakes goes to a wide variety
of soybean protein products including flour, isolates, and
concentrates.”
Tables show: (1) Utilization of soybean in U.S. in
million pounds, every 5 years from Oct. 1933 to 1970
(Kromer 1970). (2) Use of soybean meal in the USA for
feeding livestock and poultry (million tons). In 1969, the
estimated amounts used were as follows: Cattle 3.43. Hogs
1.69. Other livestock 1.73. Total livestock: 6.85. Broilers
3.07. Hens and pullets 1.28. Other poultry 1.10. Total
poultry 5.45. Total livestock + poultry 12.30. Note that
cattle are the single biggest users. (3) Bleaching soybean
oil (process, % clay and type, change in Lovibond color
rating). (4) Effect of bleaching, citric acid, and light exposure
on soybean salad oil. (5) Specifications for soybean oil.
(6) Effect of linolenate content on flavor of soybean oil at
elevated temperatures. (7) Composition of certain edible oil
products from soybean oil and related products (salad oil,
hydrogenated-winterized soybean salad oil, hydrogenated
soybean oil liquid shortening, plastic shortening types I and
II). (8) Changes in iron and copper content of soybean oil in
commercial refining. (9) Properties of all-purpose and highstability shortenings from all-hydrogenated vegetable oils
and blends of animal fat and/or vegetable oil (iodine value,
melting point, % linoleic acid, solid fat index {% solid at
temperatures indicated}). (10) Typical analyses for mellorine
and cookie and confectioner’s fat. (11) Analytical data for
typical margarine oils low and high in polyunsaturates
(iodine value, melting point, % linoleic acid, solid fat index
{% solid at temperatures indicated}).
(12) NSPA–tentative lecithin specifications (NSPA,
1969-1970). The five columns are: Analysis. Fluid natural.
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Fluid bleached. Fluid double-bleached. Plastic, double
bleached. The four rows under “Analysis” are: Acetone
insoluble (minimum) %. Acid value, as oleic. Color, Gardner
(maximum). Viscosity, poises at 25ºC.
(13) Composition of soybean lecithins. The five columns
are: Component. Soybean lecithin. Acetone insolubles.
Alcohol insolubles. Alcohol insolubles. The five rows under
component are: Lecithin (phosphatidyl choline) %. Cephalin
%. Phosphoinosides %. Oil %. Sugars, sterol, and others %.
(14). Approximate composition of soybeans and meal
products (whole bean, cotyledon, hull, hypocotyl, meal
{cake–extruded, flakes–solvent extracted, dehulled flakes–
extracted, mill feed–separated hulls, mill run–separated
hulls}). (15) Amino acid analysis of soybean meal (44%
protein and 49% protein {dehulled}) and corn. (16) Amino
acid analysis of blends of soy flour with cereals and milk
(Inglett 1968; Corn soy milk {CSM}, Millet soy milk, Wheat
soy milk, etc.). (17) Partial formulas for young swine and
boiler rations in percent total rations. (18) Partial formulas
for dairy feeds (14% protein). A supplement to forage or
roughage. (19) Soybean grits and flour–screen size. (20)
Composition of soy flour. (21) Composition of 4 types of soy
protein concentrates. (22) Uses for high-protein soy products
(protein 70 [concentrates] and protein 90 [isolates]).
Note: This is the earliest English-language document
seen (Dec. 2015) that uses the term “protein 90” to refer to a
soy protein isolate.
(23) Amino acid analysis of fractions derived from
dehulled extracted flakes (Rackis et. 1961, 1970). (24) Effect
of cooking in salt solutions on texture of structured granules.
(25) Composition and use (1,000 metric tons in 1964 and
1967) of soybeans for traditional foods in Japan (Use of
whole soybeans in 1967 in 1,000 metric tons: Miso 169.
Shoyu 15. Natto 47. Tofu 329. Total 642. Use of defatted
flakes or grits in 1967 in 1,000 metric tons: Miso 8. Shoyu
154. Natto 0. Tofu 77. Total 284).
Figures show: (1) Flowchart: Processing of soybeans
to oil and meal using hexane extraction. (2) Illustration: A
modern soybean processing facility (aerial view, Central
Soya, Inc.). (3) Schematic diagram / flowchart: Manufacture
of edible soybean oil products (salad oil, salad and cooking
oil, shortenings, margarines, liquid shortening). (4)
Illustration: A continuous deodorizer for soybean oil. (5)
Graph: Effect of prolonged storage at 100ºF on flavor score
of hydrogenated-winterized soybean oil or soybean salad oil
(nitrogen packed, air packed). (6) Illustration: Continuous
chilling and working equipment for margarine production
(Votator Div., Chemetron Corp.). (7) Flow diagram;
Conversion of emulsions of margarine oils and ripened milk
to conventional stick, whipped stick, and tub margarines
(Votator Div.) (8) Chemical structure of prostaglandin-E2,
a fatty acid with hormone activity. (9) Diagram: Vapordesolventizer- deodorizer for soybean flakes (Blaw-Knox
Co.). (10) Flowchart and diagram: Operations with extruder-

cooker. (11) Flow diagram: Manufacture of protein 70 [soy
protein concentrate]. (12) Schematic diagram: Manufacture
of soy protein isolate (Protein 90). (13) Photo: Chickensimulated soy protein “meat” in three forms (Swift Edible
Oil Co.). (14) Photo: Protein tow containing 16,000
monofilaments spread apart to show its fibrous nature; other
tows in background (General Mills, Inc.). Address: Northern
Regional Research Lab., Peoria, Illinois.
7270. Delouche, James C.; Matthes, R.K.; Dougherty, G.M.;
Boyd, A.H. 1973. Storage of seed in sub-tropical and tropical
regions. Seed Science and Technology 1(3):671-700. [60 ref.
Eng; fre; ger]
• Summary: Soybean seeds are inherently short-lived and
deteriorate more rapidly than the seeds of most cereal
grains (see tables p. 675, 676, 679). The most important
environmental factor affecting seed longevity in storage is
moisture. For most seeds, the storage life is doubled for each
1% decrease in moisture content. The second most important
factor is temperature. The longevity of seed in storage is
approximately doubled for each 5.5º reduction in storage
temperatures within the range 0-45ºC. Designs for seed
storage facilities are given. Address: Mississippi Agricultural
and Forestry Experiment Station, Mississippi State Univ.,
State College, Mississippi.
7271. Dunleavy, J.M. 1973. Virus diseases [of soybeans].
In: B.E. Caldwell, ed. 1973. Soybeans: Improvement,
Production, and Uses. Madison, Wisconsin: American
Society of Agronomy. xviii + 681 p. See p. 505-26. Chap. 15.
[78 ref]
• Summary: Contents. 1. Soybean mosaic. 2. Bud blight. 3.
Yellow mosaic. 4. Bean pod mottle. 5. Brazilian bud blight.
6. Cowpea mosaic. 7. Alfalfa mosaic. 8. Miscellaneous
diseases. Address: ARS USDA.
7272. Good, J.M. 1973. [Soybean] Nematodes. In: B.E.
Caldwell, ed. 1973. Soybeans: Improvement, Production, and
Uses. Madison, Wisconsin: American Society of Agronomy.
xviii + 681 p. See p. 527-43. Chap. 16. [113 ref]
• Summary: Contents. 1. Introduction. 2. Symptoms. 3.
Nitrogen fixation. 4. Control. 5. Soybean cyst nematode.
6. Root-knot nematode. 7. Other nematodes. 8. Summary.
Address: Extension Service, USDA.
7273. Hartwig, Edgar E. 1973. Varietal development
(in soybeans). In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 187210. Chap. 6. [68 ref]
• Summary: Contents. 1. Introduction. 2. Maturity
classification. 3. Photoperiod response: Latitude, light
quality. 4. Early history. 5. Growth habit. 6. Germplasm
collection: Range of maturity, seed size (seed weight),
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percent protein and oil, oil quality, protein quality, seed
holding (pod dehiscence and shattering), seeds per pod,
pubescent type (pubescence density and erectness, glabrous),
response to minerals, source of genes for pest resistance
(disease resistance).
7. Varietal development: Introduction and history, the
northern states (Lincoln, Harosoy, Clark, Hark, Amsoy,
Corsoy, Wayne), the southern states (Ogden, Roanoke,
Jackson, Palmetto, Lee), mid-Atlantic states. 8. Genetic
background for major U.S. varieties. 9. Breeding for special
qualities: Phytophthora rot, brown stem rot, cyst nematodes,
resistance to feeding by insects, differences in oil and protein
content, vegetable types, height of lower pods, adaptation to
short-day regions [i.e. southern latitudes]. 10. Comments.
“Varietal development” has been of great importance
in establishing the soybean as a major crop in the USA.
Understanding photoperiodism in relation to varietal
development has also “been of extreme importance. For
no other major crop is photoperiodism as important in
determining area of adaptation” (p. 187).
Maturity classification: In the early 1900s, soybeans
were often classified on a scale from early to late, and the
number of days to maturity was given. But various studies,
starting with Haberlandt (1877), including Mooers (1908),
and especially those by Garner and Allard (1920-1930)
on the significance of day length on flowering behavior
(photoperiodism), indicated that “days to maturity was not
an adequate means of describing these types. Also, it was
not adequate to describe them as early or late”–unless the
latitude and date of planting was given, since the average
days maturity for any given variety depends strongly on
both of these variables. As a method of describing this
responsiveness to day length, ten maturity groups were
developed. For example, groups OO, O, and I are adapted
to the longer days in the northern areas of adaptability in the
USA and Canada. Varieties classed in Group VIII are adapted
to the southernmost portions of the continental United States.
Early history: Discusses–Perry expedition to Japan
(1854), Ball (1907–recognized 23 varieties), Piper & Morse
(1910–described 47 soybean types and listed 280 types that
had been grown in the Washington, DC, area). By 1922 more
than 800 introductions had been made by the USDA and
tested in various parts of the United States (Piper & Morse
1923). Some 43 introductions, which were found to be suited
for production in the USA, were given names. Suitability
for forage production was emphasized. During the 20-year
period from 1907 to 1927, more than 2,000 lots of seed
received from China, Japan, Korea, Siberia, and India were
introduced by the USDA for testing (Morse 1927). Dorsett
(1927) collected nearly 1,500 seed lots from northeastern
China (39-53º north latitude) during a 2½-year period prior
to 1927.
Because of the growing interest in soybeans in the
United States, the USDA organized the Dorsett-Morse

expedition to the northeast prefectures of China, Korea, and
Japan during the years 1929 to 1931. This was the only plant
exploration program for which the primary objective was
soybean collection. A total of 4,578 seed lots were collected.
Of these, 3,379 (74%) were from Korea, 622 (14%) were
from China, and 577 (13%) were from Japan. Many of
the soybeans from Japan were “large-seeded, vegetable
types. Several of these were named in anticipation of their
acceptance by the U.S. public, but few were ever grown
extensively. One of these, PI 80481 named Rokusun, has a
100-seed weight of 55 gm, the largest seed size known in
soybeans.”
Germplasm collection: “Prior to 1949, no organized
effort was made to maintain soybean introductions. Many
were discarded after their initial observation if an immediate
use was not recognized. Since that time an effort has been
made to catalog the characteristics of each introduction and
maintain viable seed.”
Seed size: The 100-seed weight for soybean varieties
currently produced in the USA ranges from 12-18 gm.
Varieties classified as vegetable types will usually have a
100-seed weight greater than 20 gm. The seeds of Glycine
max, the cultivated soybean, range in weight from 4 to 55 gm
per 100 seeds. The wild annual soybean, Glycine ussuriensis,
has very small seeds (1.2 to 1.8 gm/100 seeds).
Concerning vegetable types: “No clear-cut distinction
exists to define a vegetable-type soybean. In general, seed
size is in excess of 20 gm per 100 seeds and the beans
have a milder flavor. Several vegetable-type varieties with
somewhat improved agronomic qualities have been released
in recent years. Disoy is of Group I; Magna and Prize are
of Group II; and Kim, Kanrich, and Verde are of Group III
in maturity. Verde produces seed having green cotyledons
on maturity, which is assumed to be an advantage when
immature seeds are used for canning or freezing.”
Tables: (1) Effect of latitude and day length on maturity
date of the soybean variety Lincoln planted about May 20.
The table shows location, latitude, date it is mature. (2)
Approximate length of effective photoperiod at various
latitudes for an assumed adapted variety that would be
planted May 20 and would mature Sept. 20 at each latitude.
(3) Soybean varieties recognized in the U.S. in 1907 and
classified as to seed color. There were 6 black, 4 brown, 2
mottled, 2 green, 3 yellowish green, and 6 yellow.
(4) Soybean varieties registered by the Crop Science
Society of America since 1942 according to maturity groups
and approximate distribution of U.S. acreage by maturity
groups. For example, maturity group 00, consisting of Acme,
Portage, Flambeau, Altona, and Norman, accounts for only
0.1% of U.S. acreage. Maturity group II counts for 29.0%,
III counts for 17.0%, IV counts of 12.0%, etc. (5) Parentage
of the ten soybean varieties most widely grown in the U.S.
in 1971. For example, Wayne, No. 1, of maturity group III,
had as its parentage L49-4091 x Clark. Address: Agricultural
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Research Service–USDA, Stoneville, Mississippi.

Head, Dep. of Agronomy, Univ. of Illinois.

7274. Hesseltine, C.W.; Wang, H.L. 1973. Fermented
soybean foods. In: E.M. Osman and M.O. Osborn, eds. 1973.
Current Topics in Food and Nutrition. Iowa City, Iowa: Univ.
of Iowa. See p. 136-48.
Address: Northern Regional Research Lab., Peoria, Illinois.

7276. Kennedy, B.W.; Tachibana, H. 1973. Bacterial diseases
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 491504. Chap. 14. [87 ref]
• Summary: Contents. 1. Introduction. 2. Bacterial blight. 3.
Bacterial pustule. 4. Wildfire. 5. Bacterial wilt (Caused by
several pathogens). 6. Bacterial crinkle leaf and chocolate
spot. Address: 1. Univ. of Minnesota; 2. ARS USDA.

7275. Howell, R.W. 1973. A history of soybean research
at Illinois. In: Proceedings, INTSOY Steering Committee.
Univ. of Illinois, Urbana. See p. 1-8. Also reprinted by
Windish 1981. p. 111-118 (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: This detailed history is one of the best ever
written on the subject. “It is a privilege to be able to review
with the members of the International Soybean (INTSOY)
Resource Base Steering Committee our concepts and plans
for an international soybean program based at the University
of Illinois.”
“The history of soybeans in Illinois and at the University
of Illinois goes back more than three-quarters of a century.
Bulletin 43, April 1896, reported studies in 1895 on the
composition and digestibility of ‘soja bean ensilage’ feed to
steers. The soybean ensilage was not eaten by the steers as
readily as cow pea ensilage, and it had a lower digestibility.
“Nevertheless, interest in soybeans and soybean
production was aroused. The first report, that we know of,
on soybean production from the Illinois station is Circular 5,
‘The Cow Pea and the Soja Bean,’ December 1, 1897. The
common varieties were Black Medium and Early White, or
Improved White.
“Influence of the University’s work on soybeans was
quickly evident. W.H. Stoddard, a farmer and seedsman at
Carlinville, in west central Illinois, read a paper before the
Macoupin County Farmers’ Institute on December 21, 1898:
‘Soy, or Soja Beans, What They Are... How to Grow Them,
and What They Are Good For.’...
“Illinois has been the leading state in soybean
production for more than half a century. This is not just
fortuitous. It reflects the vision of agricultural leaders in
the University on the eve of the twentieth century, and the
continued support of the College of Agriculture’s and the
University’s top administrators through the ‘teens,’ twenties,
thirties, and into the modern era.
“The second report from the Illinois experiment station
on soybeans, Circular 69, was issued in April 1903. The
modern word ‘soybean’ had come into use, replacing ‘soja
bean.’ More significantly, in 1903 the first planting of
soybeans for production research was made at the Agronomy
South Farm on the campus. Soybeans have been grown there
every year since then.”
Note: This is the earliest document seen (March 2005)
concerning INTSOY–the International Soybean Program
at the University of Illinois, Urbana-Champaign. Address:

7277. Kromer, G.W. 1973. World oil and protein meal
situation [for soybeans]. In: B.E. Caldwell, ed. 1973.
Soybeans: Improvement, Production, and Uses. Madison,
Wisconsin: American Society of Agronomy. xviii + 681 p.
See p. 573-87. Chap. 18. [12 ref]
• Summary: Contents. 1. Soybeans impact on world oil and
protein situation. 2. World oil situation. 3. U.S. role in world
fats and oils markets. 4. world protein meal situation. 5. U.S.
soybean industry foreign market development activities.
6. World outlook for oilseeds and protein. Address: ERS
USDA.
7278. Mederski, H.J.; Jeffers, D.L.; Peters, D.B. 1973.
Water and water relations [for soybeans]. In: B.E. Caldwell,
ed. 1973. Soybeans: Improvement, Production, and Uses.
Madison, Wisconsin: American Society of Agronomy. xviii +
681 p. See p. 239-66. Chap. 8. [93 ref]
• Summary: Contents. 1. Introduction. 2. Plant environment
and plant water stress. 3. Effect of soil and plant water
stress on growth and yield. 4. Internal water balance and
physiological processes. Address: 1-2. Ohio Agricultural
R&D Center, Wooster, Ohio; 3. Agricultural Research
Service–USDA, Urbana, Illinois.
7279. Ogren, William L.; Rinne, R.W. 1973. Photosynthesis
and seed metabolism [in soybeans]. In: B.E. Caldwell,
ed. 1973. Soybeans: Improvement, Production, and Uses.
Madison, Wisconsin: American Society of Agronomy. xviii +
681 p. See p. 391-416. Chap. 11. [158 ref]
• Summary: Contents. 1. Introduction. 2. Photosynthesis. 3.
Seed metabolism 4. Conclusions. Address: ARS USDA.
7280. Pendleton, J.W.; Hartwig, E.E. 1973. Management
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 21137. Chap. 7. [124 ref]
• Summary: Contents. 1. Introduction. 2. Planting practices.
3. Planting patterns. 4. Inoculation and seed treatment. 5.
Fertility: Nitrogen, limestone, phosphorus, and potassium
needs, micronutrients. 6. Cropping systems: Rotations,
double cropping. 7. Tillage. 8. Water management. 9.
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Controlling weeds. 10. Growth regulators [especially TIBA].
11. Special plantings. 12. Topping soybeans and defoliants.
13. Harvesting. 14. Storage. 15. Record keeping. 16.
Summary.
Seed treatment: “High quality soybean seeds do not
ordinarily require fungicidal seed treatment because small
differences in stand generally do not influence seed yields.
However, seeds visibly weathered or poor in quality, as
demonstrated by poor germination and vigor in laboratory
tests, may respond favorably to chemical fungicides. Such
fungicidal seed treatments should be applied several weeks
ahead of planting... Laws prohibit feeding of or the sale of
soybean seed treated with fungicides for nonseed uses.”
Address: Univ. of Wisconsin; USDA ARS.
7281. Probst, A.H.; Judd, R.W. 1973. Origin, U.S. history
and development, and world distribution [of soybeans].
In: B.E. Caldwell, ed. 1973. Soybeans: Improvement,
Production, and Uses. Madison, Wisconsin: American
Society of Agronomy. xviii + 681 p. See p. 1-15. Chap. 1.
[74 ref]
• Summary: This chapter contains the best account seen
to date, with an excellent bibliography, of the early history
of the soybean in the United States. Many of the earliest
citations for the soybean in America, including many letters
from farmers to the Patent Office, are first cited in this
chapter.
Contents. 1. Origin and early history. 2. Early uses.
3. Introduction into the United States. 4. Early soybean
trade expansion in Asia and Europe. 5. Development of the
soybean industry in the United States. 6. Rise to prominence
in the United States. 7. Major production areas in the United
States. 8. Status of soybeans as a farm crop in the United
States. 9. Status in the world with special reference to the
United States position.
In section 1, titled “Origin and Early History,” the
authors cite two main sources. The first, Morse (1950)
was written before truly scholarly and critical study of the
subject was begun by Hymowitz in 1970. Many of the
statements by Morse have subsequently been shown to
be without basis in historical fact and incapable of being
documented. Unfortunately, because Morse was probably
the world’s leading authority on the soybean up to 1950. his
statements were later cited or quoted repeatedly. The second
main source is Hymowitz (1970) who “has challenged the
version of history related by Morse.” Hymowitz’s version is
now generally accepted as the more scholarly and accurate
one. Address: 1. ARS-USDA and Purdue Univ., Lafayette,
Indiana; 2. National Soybean Improvement Council, Urbana,
Illinois.
7282. U.S. Department of Agriculture. 1973. The annual
report on activities carried out under the Public Law 480, 83d
Congress, as amended, during the period January 1 through

December 31, 1972. Washington, DC: U.S. Government
Printing Office. See p. 103-10.
• Summary: Table 18 is titled “Title II, Public Law 480, total
commodities shipped by program sponsor, fiscal year 1972.”
The main program sponsors and distributing agencies,
listed alphabetically, are AJJDC (American-Jewish Joint
Distribution Committee), CARE, CRS (Catholic Relief
Service), CWS (Church World Service), LWR (Lutheran
World Relief), SAWS (Seventh-day Adventist World
Service), UNICEF, UNRWA (United Nations Relief and
Works Agency), WRC (World Relief Commission). Each
of these are Private Voluntary Organizations (PVO/PVOs),
registered with USAID. The following foods containing soy
protein were distributed: CSM (corn soya mix), WSB (wheat
soya blend), and small amounts of soya flour. The vegetable
oil which was shipped to many countries was soybean oil; it
is not recorded here. The foods containing soy protein were
sent in the following amounts (in thousands of pounds) to
the following continents and countries: Africa (8,131 CSM
and 5,311 WSB): Botswana (2,198 CSM), Burundi (99
CSM), Cameroon (220 CSM and 245 WSB), Central African
Republic (153 CSM), Gabon (33 WSB), Gambia (271 CSM),
Ghana (1,056 CSM and 150 WSB), Guinea (100 CSM),
Liberia (243 CSM and 111 WSB), Malawi (132 CSM),
Morocco (676 CSM and 54 WSB), Nigeria (867 CSM and
4,124 WSB), Rwanda (173 CSM), Senegal (300 CSM),
Sierra Leone (1,510 CSM), Tanzania (96 CSM), Tunisia (4
CSM and 43 WSB), Upper Volta (33 CSM and 41 WSB),
Zaire (510 WSB and 30 soya flour).
Near East-South Asia (348,766 CSM and 97,345
WSB): Afghanistan (699 CSM), Ceylon (1,462 WSB),
Gaza [occupied by Israel since 1967] (1,622 CSM and
1,410 WSB), India (234,993 CSM and 27,006 WSB and
8,726 soya flour), Jordan (2,137 CSM), Jordan-West Bank
[occupied by Israel since 1967] (758 CSM and 1,067 WSB),
Lebanon (385 CSM), Nepal (55 WSB), Pakistan (1,197 CSM
and 325 WSB), Syria (570 CSM), Turkey (275 WSB), NESA
regional; emergency feeding of East Pakistani children by
UNICEF (106,405 CSM and 65,745 WSB).
Note: This is the earliest document seen (Oct. 2010)
concerning soybean products (CSM, WSB) in Bangladesh
after it became an independent country. This document
contains the earliest date seen for soybean products in
Bangladesh (1972); soybeans as such have not yet been
reported.
Far East [East Asia] (27,014 CSM and 4,121 WSB):
China, Republic of [Taiwan] (15 CSM), Indonesia (6,791
CSM and 2,380 WSB), Korea (2,347 CSM), Laos (1,699
CSM and 1,741 WSB), Malaysia (102 CSM), Philippines
(9,107 CSM), Vietnam (6,953 CSM).
Latin America (63,980 CSM and 31,274 WSB): Bolivia
(2,197 CSM and 660 WSB), Brazil (25,171 CSM and 11,204
WSB), British Honduras [Belize] (507 CSM and 215 WSB),
Chile (300 CSM and 2,812 WSB), Colombia (6,284 CSM
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and 4,608 WSB), Costa Rica (3,042 CSM), Dominica (2
CSM), Dominican Republic (8,118 CSM and 3,309 WSB),
Ecuador (2,013 CSM and 1,722 WSB), El Salvador (1,195
CSM), Grenada (11 CSM), Guatemala (2,037 CSM and
962 WSB), Guyana (370 CSM and 474 WSB), Haiti (1,121
CSM), Honduras (716 CSM and 51 WSB), Jamaica (364
CSM and 198 WSB), Nicaragua (375 CSM and 760 WSB),
Panama (409 CSM and 639 WSB), Paraguay (759 CSM),
Peru (7,850 CSM and 3,806 WSB), St. Vincent (17 CSM),
Surinam (2 CSM), Uruguay (950 CSM and 284 WSB).
Grand total by commodity: 447,891,000 lb of CSM and
138,051,000 lb of WSB. Agencies distributing the most CSM
and WSB (in million lb): CARE 268, UNICEF 174, CRS 89.
Concerning “veg oil” (soybean oil) shipped under P.L.
480 Title II in fiscal year 1972: India received 196.069
million lb [88,029 metric tons] (p. 106).
Note: This is the earliest document seen (Aug. 2009)
concerning soybean products (Corn-Soy Meal) in Botswana.
This document contains the earliest date seen for soybean
products in Botswana (1972); soybeans as such had not yet
been reported by that date. Address: Washington, DC. Phone:
703-875-4901 (1991).
7283. Wax, L.M. 1973. Weed control [in soybeans]. In: B.E.
Caldwell, ed. 1973. Soybeans: Improvement, Production, and
Uses. Madison, Wisconsin: American Society of Agronomy.
xviii + 681 p. See p. 417-57. Chap. 12. [195 ref]
• Summary: Contents. 1. Weeds and their distribution. 2.
Losses due to weeds. 3. Nonchemical control. 4. Chemical
control. Address: ARS USDA, Urbana, Illinois.
7284. Research Libraries Group (RLG). 1973--. RLIN
(Research Libraries Information Network) (Computerized
bibliographic database). 1200 Villa St., Mountain View, CA
94041. [19000000* ref]
• Summary: This database is more academic than
OCLC [WorldCat]. According to the Directory of Online
Databases (July 1990), this database comprises nearly 19
million cataloging records from LC MARC tapes, GPO
(Government Printing Office) tapes, National Library of
Medicine tapes, tapes of member libraries, etc.
Talk with Jennifer Heartsill of RLIN. 1990. Sept. 27.
The database was developed at Stanford University and
originally named BALLOTS (Bibliographic Automation
of Large Library Operations using a Time Sharing system).
Jennifer was there while it was being developed. RLIN
originated at about the same time as OCLC; the two were
developed independently and in parallel. OCLC took a
very different approach to how they capitalized and began
operations. RLIN first became available for use in 1973.
Shortly thereafter they became the system of choice for
RLG, which originated on the East Coast. BALLOTS
preceded slightly RLG; they were separated by the continent.
Then the system began to grow, with much of the funding

from members. In 1989 the system became free of debt. Each
user pays a fee for use; formerly this was on a transaction
basis, now it is on a search basis. In RLG, there are now
34 governing members, 3 principal members, 60 special
members, and a multitude of users–any library or individual
can use RLIN. RLIN was originally located on the Stanford
campus, but recently the organization moved to nearby
Mountain View. RLIN, a non-profit group, still uses the
Stanford computers. There is a flat annual fee for members.
OCLC has a large database and each record in it is for
a unique title; appended to the record are holding symbols
which show which libraries own that title. In RLIN, any
library can have a complete record for its copy of a title,
and include any special notes about the work (such as
branch library location, autographed copy, etc.). Thus
RLIN contains over 40 million bibliographic records, but
only about 15 million unique titles, compared with 20-22
million for OCLC. RLIN has some unique databases, such
as citations files, and the holdings of archival repositories.
There are 9 bibliographic files in RLIN based on “material
type”: books, archival and manuscripts control (which have
notes like abstracts), citations, maps, sound recordings, the
18th century Short Title Catalog (everything published in
English or in an English-speaking country up to the year
1800), art, research in progress, etc. Both subscribe to the
same records that the Library of Congress (LC) and the
National Agricultural Library (NAL) put out on tape, but
LC enters some records directly into the RLIN database for
some things such as East Asiatic and Hebrew vernacular
via Multiscript Workstations. They are now going out and
looking for machine readable data. They have just added
a new “citations file” from Engineering Information Inc.
that gives article level information within serials and
proceedings. RLIN and OCLC both use the MARC format,
with numbered fields, and both now have a CJK (ChineseJapanese-Korean) language service.
Update: Talk with reference librarians at Cal-Berkeley
and Cal-Davis. 1991. March. RLIN is having serious
financial troubles. It may either try to merge with OCLC (but
OCLC may not want to buy it) or it may just die. The cost for
cataloging has been too high. It started out being used only
for cataloging, then backed into being a reference tool.
Article in Information Today. 1991. April. p. 24. “RLG
board sets course for 1990s.” They plan “major expansion of
bibliographic access to archival holdings, computer files, and
visual materials.” RLG president is James Michalko.
Update from Western Archives Institute. 1993. June.
RLIN is generally considered a better quality database design
than OCLC and catalogers like it better; it allows more
subject headings and longer record length. But OCLC is a
stronger organization and it is easier to do interlibrary loan
on OCLC.
Talk with research librarian at University of California
at Berkeley. 1994. July 20. The records in RLIN are of better
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quality and done to a higher standard than those in OCLC;
many of the OCLC records are entered by public libraries.
RLIN also has a much better search engine. Address:
Mountain View, California. Phone: 800-537-7546.
7285. Food Protein Council. 1973? Soy protein in school
foodservice (Leaflet). Chicago, Illinois: FPC. 12 panels.
Front and back. Each panel 21 x 13 cm. Undated.
• Summary: Contents: Vegetable protein and USDA.
How is vegetable protein obtained? Products approved for
school foodservice: Textured vegetable protein (extruded
or expanded products, spun products, granular soy protein
concentrate [Swift’s Texgran, and extruded textured soy
flour]). What about nutrition. What about economy? How is
vegetable protein used? What do school foodservice directors
say? What do the experts say? (Dr. Aaron M. Altschul, Dr.
Jean Mayer). School foodservice questions and answers.
Address: 111 East Wacker Dr. Chicago, Illinois 60601.
7286. American Soybean Assoc. ed. 1974. Proceedings:
World Soy Protein Conference. J. of the American Oil
Chemists’ Society 51(1):47A-216A. Jan. Held 11-14 Nov.
1973 in Munich, Germany. 28 cm. [566 ref]
• Summary: Contents: Session I: World protein markets.
Session II: Soy protein products, their production, and
properties. Session III: Legal and regulatory aspects of soy
utilization in foods. Session IV: Utilization of soy proteins in
foods. Session V: Utilization of soy protein in foods. Session

VI: Nutritional aspects of soy protein foods. Session VII:
Future developments and prospects. Round-tables papers.
Registration list (directory of participants). Directory of
exhibitors and press.
Berwin Tilson, president of the American Soybean
Assoc., notes in the introduction (inside front cover): In
Oct. 1972 “It was felt that the time was right to gather
together top representatives from all areas affecting the soy
foods industry... 1,100 representatives from 47 countries
actually attended.” This was a pioneering and very
important conference. It was opened by the U.S. Secretary
of Agriculture Earl L. Butz, and senator Hubert Humphrey
delivered a memorable, inspirational address. Many
distinguished scientists and politicians also presented papers.
Exhibitors (inside rear cover): Purina Protein
Europe (Brussels, Belgium). Archer Daniels Brussels
S.A. (Belgium). Cargill Inc. (Minneapolis, Minnesota).
McKee CTIP (Rome, Italy). Central Soya International
Inc.–Chemurgy Division (Brussels, Belgium), Alfa Laval
AB (Tumba, Sweden; soymilk equipment). Staley Europe
(Amsterdam, Holland). A/S N. Foss Electric (Hilleroed,
Denmark). Westfalia Separator AG (Oelde, West Germany).
A/S Nirg Atomizer (Soeborg/Copenhagen, Denmark).
Nabisco Inc.–Protein Foods Div. (Fairlawn, New Jersey).
Miles GmbH (Frankfurt am Main, Germany). Lucas Meyer
und Edelsoja GmbH (Hamburg, Germany). General Mills
Inc. (Minneapolis, Minnesota). Address: Hudson, Iowa.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2565
7287. Bickenstaff, C.C.; Huggans, J.L. 1974. Soybean
insects and related arthropods in Missouri. Missouri
Agricultural Experiment Station, Research Bulletin No. 803.
47 p. Jan. Revision of 1962 ed. *
• Summary: Discusses all known soybean insects in
Missouri, a huge number.
7288. Butz, Earl L. 1974. World protein markets: A
supplier’s view. J. of the American Oil Chemists’ Society
51(1):57A-58A. Jan. Proceedings, World Soy Protein
Conference, Munich, Germany, Nov. 11-14, 1973.
• Summary: Contents: Abstract. Introduction. Soy protein–
basis for better eating. Uses of textured vegetable protein in
schools. Expanding commercial opportunities.
“It was not until the mid-1960s that the western world
began to give serious consideration to soybeans as food,
other than for babies and dietetic uses.”
“Food use accounts for only ca. 3% of U.S. soybeans
crushed and exported, compared with 85% that goes into
animal feeds and 12% into industrial uses.” Address: U.S.
Secretary of Agriculture, Washington, DC.
7289. Hertzler, Ann A.; Anderson, Helen L. 1974. Food
guides in the United States. J. of the American Dietetic
Association 64(1):19-28. Jan. [67* ref]
• Summary: “With the ‘Basic 4’ currently under fire, this
historical review gives perspective to the question. Contents:
Introduction. Guides based on the Atwater standard (1894).
The five food groups of 1916-1923 (developed by C.F.
Langworthy, they were vegetables and fruits, protein, cereal
grains and their products, sugars and sugar foods, fats and
fat foods.) The decade of the 1930’s. Guides based on the
Recommended Dietary Allowances: 1941 food guides,
1942–Eight food groups, 1943–The seven food groups (or
“Basic Seven,” arranged in a circle, sometimes called the
“Wheel of Good Eating”), 1954–The four food groups.
In 1956, the four food groups were presented in the
USDA publication, “Essentials of an Adequate Diet,”
authored by Louise Page and Esther Phipard, nutritionists
with the Institute of Home Economics. The four food groups
were milk, meat, vegetable-fruit, and bread-cereal. They
differed from the “Basic Seven” in that the three vegetable
groups were combined into one group, and fat was omitted
altogether. The resulting food guide was issued in 1958
as USDA Leaflet No. 424, “Foods for Fitness–A Daily
Food Guide.” Nutritional needs of individuals and families
were based on the 1953 Recommended Daily Allowances.
Because of dietary inadequacies of calcium, vitamin A, and
ascorbic acid in the American population, food sources of
these nutrients were emphasized. The nutritive values of
foods were derived from the 1950 edition of the Agriculture
Handbook No. 8. Address: Dep. of Human Nutrition,
Foods, and Foods Systems Management, College of Home
Economics, Univ. of Missouri, Columbia, Missouri.

7290. Kromer, George W. 1974. As perspectivas da soja
[Perspectives on soybeans]. Revista Agricola (Lourenco
Marques) 16(166):23-24. Jan. [Por]
• Summary: A summary of the soybean situation in the
United States in 1973-74, including prices (at record highs),
area planted, use of hexane solvent, and exports. Address:
USDA, USA.
7291. McCloud, J.T. 1974. Soy protein in school feeding
programs. J. of the American Oil Chemists’ Society
51(1):141A-142A. Jan. Proceedings, World Soy Protein
Conference, Munich, Germany, Nov. 11-14, 1973.
• Summary: Contents: Abstract. Introduction. National
school lunch program. Memphis city schools. Astrofood.
Preportioned meat entrees. Textured vegetable protein.
When the U.S. Congress passed the National School
Lunch Act in 1946, its declared objective was “to safeguard
the health and well-being of the nation’s children and
to encourage the domestic consumption of nutritious
agricultural commodities and other food.” Since that time
the National School Lunch Program has grown steadily. The
Memphis City School System offers food service to 118,000
students but has only $0.18 budgeted to spend for each meal.
Last year the system served over 13,200,000 Type A lunches.
Meanwhile the price of ground beef has skyrocketed from
$0.56/lb in Sept. 1969, to $0.59/lb in Sept. 1970, to $0.69/
lb in Sept. 1972, to $01.15/lb in Sept. 1973. At the same
time the fat content has increased from 22% in 1969-72
to 39% in Sept. 1973. In Feb. 1971 the USDA permitted
TVP to be used in school lunches but only in a 30% or less
hydrated ratio. This permits schools to mix 1 part TVP and 2
parts water with 7 parts ground beef or pork. Dry TVP costs
$0.383/lb in 30 lb cartons; rehydrated, it costs only $0.128.
Theoretically this school system could save over $100,000 a
year by using TVP with its ground beef products.
Note: This is the earliest document seen (Dec. 2015)
describing the use of textured soy proteins in the National
School Lunch Program. Address: Board of Education,
Memphis, Tennessee.
7292. Mussman, Harry C. 1974. Regulations governing the
use of soy protein in meat and poultry products in the U.S.
J. of the American Oil Chemists’ Society 51(1):104A-106A.
Jan. Proceedings, World Soy Protein Conference, Munich,
Germany, Nov. 11-14, 1973.
• Summary: For many years, up to 3.5% soy flour and soy
protein concentrate have been permitted as binders in cooked
sausages such as frankfurters and bologna. In 1964, soy
protein isolate was permitted at the level of 2% for use as
a binder in these types of meat products. During the same
year, textured soy flour was introduced as a food ingredient.
Address: Scientific and Technical Services, MPI, Animal and
Plant Health Inspection Service, USDA, Washington, DC.
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7293. Rackis, Joseph J. 1974. Biological and physiological
factors in soybeans. J. of the American Oil Chemists’ Society
51(1):161A-74A. Jan. Proceedings, World Soy Protein
Conference, Munich, Germany, Nov. 11-14, 1973. [218 ref]
• Summary: Contains the first discussion of the role of
cholecystokinin-pancreozymin (CCK-PZ: pronounced koluh-sis-to-KAI-nin; CCK-PZ stimulates enzyme synthesis in
the pancreas for repletion of digestive enzymes) and of an
allergen in soy protein.
Contents: Abstract. Introduction. Biological factors
in soy protein products: Raw soybean meal, soy byproducts, protein isolates and concentrates, toxicity a
misnomer, unidentified growth factors. Elimination of
antinutritional factors: Heat treatment, other processing
techniques. Interrelationship between antinutritional factors:
Available energy, amino acid supplementation. Proteinase
inhibitors: Natural occurrence, nutritional significance
of other proteinase inhibitors, pancreatic hypertrophy
and enzyme secretion (CCK-PZ), proposed mechanisms.
Phytohemagglutinins. Antivitamin and mineral factors:
General considerations, effect of phytic acid, zinc, iron,
vitamin B-12 (raw soy flour, but not toasted soy flour,
increases vitamin B-12 requirements in rats), vitamin D
(the rachitogenic activity of soy protein isolates might
be due to phytic acid), other vitamins. Goitrogenicity:
Iodine, antithyrotoxic factor (ATF). Allergenicity. Other
factors: Saponins, sterols, phenolic compounds (mainly the
isoflavones, genistein and daidzein). Flatulence: Human
studies, animal and in vitro studies, elimination of flatulence.
A weak allergen has been isolated in crude form from
soybeans. Nevertheless, soybeans can be regarded as
hypoallergenic in the sense that less of the population display
a sensitivity to soy than to either other legumes or cow’s
milk.
The major phenolic compounds in soybeans are the
isoflavones, genistein and daidzein, which occur mainly as
the respective glycosides, genistin and daidzin. Genistin
accounts for most of the estrogenic activity in soybeans.
“The isoflavone content of soy protein isolates is extremely
low.” “Most likely soybean isoflavones have no nutritional
significance in man.” Address: Northern Regional Research
Lab., Peoria, Illinois.
7294. Senti, F.R. 1974. Soy protein foods in U.S. assistance
programs. J. of the American Oil Chemists’ Society
51(1):138A-40A. Jan. Proceedings, World Soy Protein
Conference, Munich, Germany, Nov. 11-14, 1973. [7 ref]
• Summary: Contents: Abstract. Introduction. Foreign food
assistance programs. Domestic food assistance programs.
References. Address: Agricultural Research Service (ARS),
USDA, Washington, DC.
7295. USDA Plant Inventory. 1974. Plant material introduced

January 1 to December 31, 1971 (Nos. 355921 to 368260).
No. 179. 408 p. Jan.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Leguminosae.
358757-358780. From United States. Seed presented
by Ted Hymowitz, Department of Agronomy, University
of Illinois. Received Feb. 22, 1971. Seventeen soybean
varieties came from Nepal: One from maturity group (MG)
VI, five from MG VII, and 11 from MG VIII. Seven soybean
varieties came from Sikkim (a state in India since 1975):
Two from MG VII and five from MG VIII. The varieties
from Sikkim have an “I.C.” number before each one as
follows: I.C. 9452, 9475, 9444, 9454, 9459, 9462, 9469.
Note: Talk with Ted Hymowitz. 1997. Nov. 11. Ted
got these soybeans in India from a close friend, Prof. H.B.
Singh, at the IARI Germplasm Collection in New Delhi; he
has never been to Sikkim. The two types of numbers relate
the Indian germplasm collection. “I.C.” refers to the Indian
internal collection (i.e. varieties collected inside India) and
“E.C.” refers to the Indian external collection. The varieties
from Sikkim had “I.C.” numbers since Sikkim had been a
protectorate of India since 1950. If a variety were obtained
from the USA, it would be given an “E.C.” number. For
more information on specific numbered Indian varieties,
contact the Division of Plant Introduction, National Bureau
of Plant Genetic Resources, New Delhi.
Ted wanted these varieties from Nepal and Sikkim
because they grew at a northerly latitude and high altitudes.
He was able to get them because, starting in the early 1960s
when he began collecting guar gum seed as a Fulbright
Scholar in India, he would always collect enough of each
type of seed at each location to make two packets. At the end
of a collecting trip, he would make two large piles, each with
similar packets, and offer his host to take which ever of the
two piles he liked–free of charge. This created tremendous
good will. Ted has followed this practice whenever he has
collected germplasm abroad. Address: Washington, DC.
7296. Wolf, W.J. 1974. Soybean proteins: Their production,
properties, and food uses. A selected bibliography. J. of
the American Oil Chemists’ Society 51(1):63A-66A. Jan.
Proceedings, World Soy Protein Conference, Munich,
Germany, Nov. 11-14, 1973. [118 ref]
• Summary: Contents: Abstract. Introduction. Classification
and subject guide to selected bibliography: Production of
soybean protein forms (full-fat and defatted flours, protein
concentrates, protein isolates, spun protein fibers, extruded
flours, cereal-soy blends, quality control aspects, statistics
and projections), properties of soybeans and soybean
proteins (structure of soybeans, composition of soybeans
and soybean proteins, functionality of soybean proteins,
nutritional properties of soybean proteins, physiologically
active factors in soybeans, flavor of soybean proteins and
protein products, detection, determination, and regulation of
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soy proteins in foods), food uses of soybean proteins (baked
goods, processed meats and meat analogs, cereal-soy blends,
beverages and other products, oriental soybean foods).
Selected bibliography.
Note: This is the earliest English-language document
seen (Nov. 2013) that uses the term “cereal-soy blends.”
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
7297. Los Angeles Times. 1974. Seldom-used soybean high
in protein, unsaturated fats. Feb. 7. p. F2.
• Summary: Genevieve P. Ho, PhD, of the Agricultural
Extension Service, USDA, University of California, explains
that soybeans and soybean products have been staples
in China for 4,000 years [sic, 3,000 years]. Among these
products are “soybean curd, soybean milk, soybean sprouts
and soy sauce...”
“In 1972, soybeans retailed for 14 cents a pound. Today
they sell for 54 cents a pound in health food stores and 31
cents a pound in Oriental markets.”
Describes how to cook dry soybeans at home. Soak
soybeans overnight before cooking. they will swell to
between 2½ to 3 times their original size.
To speed the process: Combine 3 cups water and 1
cup dry soybeans, bring to a boil, and continue to boil for 2
minutes. Turn off heat, cover, and let stand 1 hour. Soybeans
are best cooked slowly and at low temperatures–for 3/4 to 1
hour.
Gives recipes for: Soybean casserole (with “2 cups
soybeans, cooked, coarsely chopped”). Soybean cookies
(with “1 cup cooked soybeans”). Bean curd soup (with “1
cup bean curd (tofu), broken in small pieces”). Bean curd
and shrimp (with “1½ cups bean curd (tofu)” and “1 tbsp.
soy sauce”).
7298. Changing Times (The Kiplinger Magazine). 1974.
Now there’s “meatless meat:” It cuts your food costs and
may be healthier too. 28(2):53-54. Feb.
• Summary: Discusses textured vegetable proteins. “With
the exception of the imitation bacon bits, such as Bac-Os
from General Mills and Stripples from Worthington Foods,
the textured vegetable proteins have not been available on
most supermarket shelves. Now you can expect to see more
of them...
“The big breakthrough for textured vegetable proteins
came in February 1971 when the U.S. Department of
Agriculture approved their use in the national school lunch
program. Soy proteins, fortified with vitamins and minerals,
can replace up to 30% of the meat in patties, stews, poultry
and fish dishes served for school lunches...
When meat prices soared, soy processing companies
began to market a new class of nutritious, dehydrated meat
extenders in two- to three-ounce “envelopes,” similar to
dry soup. They are often sold near the meat counter or with

“other semiprepared dinner mixes, such as Hamburger
Helper. The packets may contain natural soy crumbles or
caramel-colored granules that blend well with beef. They
also come unflavored, so you can add your own seasonings,
or preseasoned...”
Note: This is the earliest English-language document
seen (Aug. 2011) that uses the term “soy crumbles,”
probably to refer to small chunks of textured soy flour.
“Last summer, a midwestern food chain took a full-page
newspaper ad to inform shoppers of the advantages of TVP,
the trademark for Archer Daniels Midland’s product...
“Late last year Cargill, Inc., a large grain company,
entered the consumer market in the Southwest with BurgerPlus, a lightly seasoned textured soy protein. It test-marketed
three-ounce packages at two for 49 cents. Each package
of mix and water stretched a pound of ground beef to a
pound and a half. Other recent market entries include Grand
Union’s seasoned and unseasoned ‘meat’ mixes, General
Mills’s Burger Builder and A.E. Staley’s Burger Bonus.
More firms plan to package soy products.”
7299. Choudhury, Parimal; Rodriguez de Zapata, L.;
Gonzalez Garcia, S. 1974. Economic feasibility of
establishing a soybean processing plant in Puerto Rico.
Puerto Rico Agricultural Experiment Station, Bulletin No.
234. 27 p. Feb. [6 ref]
• Summary: “A 400-ton-per day capacity soybean
processing plant on the South Coast of Puerto Rico would
be economically feasible according to our estimate. Total
production of the plant would be entirely absorbed by the
local market... An initial investment of $5,775,000 would be
needed for land, buildings, and machinery and an additional
$3,670,000 for initial working capital.” Address: Rio Piedras,
Puerto Rico.
7300. Farrar, C.L. 1974. Productive management of honeybee colonies. American Bee Journal 114(2):54-56. Feb.
• Summary: Part VII, in this issue, discusses package bees,
and queen rearing and introduction.
“Package bees:... “Whenever possible, each package
colony should be provided drawn combs containing 20 to
30 pounds of honey and reserve pollen. Cakes of pollen
supplemented with soybean flour may be given when pollen
is now available...” (p. 54).
“Queen rearing is a highly specialized phase of
beekeeping...” Address: Retired. Former Chief of Bee
Culture Investigations, Entomology Research Div., ARS,
USDA.
7301. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1974. Uniform Soybean Tests: Southern States–1973.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/73soybook.pdf
• Summary: This is the first report of the Uniform Soybean
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Tests–Southern States that was not compiled by the U.S.
Regional Soybean Lab. However at the bottom of page
2 (“Cooperating Agencies and Personnel”) we read: “Oil
and protein determinations were made at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, under the supervision
of Mr. Stephen J. Gibbons.”
On the first page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used
to indicate the location of each test. The map is divided by
broken lines into five broad areas based mainly on soil type,
as explained in the Introduction.
Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:
Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: The Soybean Production
Research Program has been directed toward the development
of improved strains of soybeans and the obtaining of
fundamental information necessary to the efficient breeding
of strains to meet specific needs. In the Southern Region,
fundamental studies and breeding programs are conducted
at three locations, Stoneville, Mississippi; Raleigh, North
Carolina; and Gainesville, Florida. After promising new
strains are developed at these breeding centers, or by
any other cooperating agency, they are advanced to the
preliminary and uniform regional tests, conducted in
cooperation with research workers in the Southeastern States.
This testing program enables the breeder to evaluate new
strains under a wide variety of conditions, and permits new
strains to be put into production in a minimum amount of
time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, seed quality, and
reaction to diseases. For the groups grown in the southern
area, the major check varieties are: Kent, Essex, Mack,
Forrest, Pickett 71, Lee 68, Bragg, Hutton, and Hardee.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties,
when planted during the first half of May, are: Kent,

September 8; Essex, September 25; Mack and Forrest,
October 1; Pickett 71 and Lee 68, October 16; Bragg,
October 22; Hutton, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the five production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.” Address: Delta Branch Experiment
Station, Stoneville, Mississippi 38776.
7302. Judge, M.D.; Haugh, C.G.; Zachariah, G.L.; Parmelee,
C.E.; Pyle, R.L. 1974. Soya additives in beef patties. J. of
Food Science 39(1):137-39. Jan/Feb. [3 ref]
• Summary: Either 4 lb or 6 lb of “soya flour” or “soya
protein concentrate (SPC)” were used as meat extenders
in beef patties containing either 20% or 30% fat. The soy
additives reduced shrinkage by about 13-16%. Address:
Depts. of Animal Sciences and Agric. Engineering, Purdue
Agric. Exp. Station, West Lafayette, Indiana 47907.
7303. List, G.R.; Evans, C.D.; Kwolek, W.F.; Warner, K.;
Boundy, B.K.; Cowan, J.C. 1974. Oxidation and quality of
soybean oil: A preliminary study of the anisidine test. J. of
the American Oil Chemists’ Society 51(2):17-21. Feb. [15
ref]
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• Summary: The anisidine test is a measure of secondary
oxidation products in glyceride oil. This test was applied to
a number of soybean salad oils processed from sound and
damaged soybeans. “A highly significant correlation (-0.68)
was found between the anisidine values of salad oils from
sound soybeans and their flavor scores.” Address: Northern
Regional Research Lab., Peoria, Illinois 61604.
7304. Mustakas, G.C. 1974. A new soy lipid-protein
concentrate for beverages. Cereal Science Today 19(2):6264, 69-73. Feb. [29 ref]
• Summary: Describes a new way to make liquid or spraydried soymilk from finely pulverized tofu. A lipid-protein
concentrate (LPC) curd was isolated from full-fat soy flour
by isoelectric acid wash at pH 3.5. 94% of the protein in
the original soybeans was recovered in the LPC. “Wetmilling in a colloid mill and homogenizing reduced the
LPC to a fine particle size and gave a product with excellent
suspension properties in water. The resuspended concentrate
yielded a drink that was very bland, had smooth mouthfeel, was low in viscosity, and had other desirable beverage
characteristics... The liquid product can be spray-dried to
a reconstitutable powder, if desired, for convenience and
for reduced shipping costs.” The whey by-product has a
high biological oxygen demand (BOD), which represents
a serious disposal problem. Address: Northern Regional
Research Lab., Peoria, Illinois 61604.
7305. Smith, A.K. 1974. Soybean protein concentrates. In:
International Symposium on Protein Foods and Concentrates,
Proceedings. Mysore, India: Central Food Technological
Research Inst. (CFTRI). See p. 139-147. Held 27 June–4
July 1967 at CFTRI, Mysore. *
Address: Northern Regional Research Lab., Peoria, Illinois.
7306. U.S. Regional Soybean Laboratory. comp. 1974.
The Uniform Soybean Tests, northern states, 1973. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 252. Feb. 113 p. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1973%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Uniform Test participants. Introduction.
Methods. Uniform test locations. Identification of parent
strains. Uniform test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Appendix: Uniform test
I-II. Field germination of 1972 seeds.
Note: 300 copies of this issue were printed. Address:
160 Davenport Hall, Univ. of Illinois, Urbana, Illinois.
Phone: 217-344-0622.

7307. Wang, Hwa L.; Kraidej, Lavanya; Hesseltine, C.W.
1974. Lactic acid fermentation of soybean milk. J. of Milk
and Food Technology 37(2):71-73. Feb. [8 ref]
• Summary: “Growth rates of 8 Lactobacillus acidophilus
strains and four Lactobacillus bulgaricus strains were
compared in soybean milk and soybean milk enriched with
glucose, lactose, and sucrose. Four L. acidophilus strains
grew well in soybean milk; the remainder grew better in
soybean milk supplemented with glucose or lactose. In
general, soybean milk was not an adequate media for strains
of L. bulgaricus. Almost all these cultures, however, could
adapt themselves to the environments of the media tested.
A soybean milk drink fermented by L. acidophilus NRRL
B-1910 was prepared and evaluated by a taste panel. The
drink had a refreshing sweet-sour taste, and the beany flavor
of soybeans was masked by the fermentation process.”
In making a yogurt-like product from soybean milk,
Lactobacillus acidophilus consistently produced a better
product than the other strains. This soy yogurt was “eggshell
(white) in color, had a sour but not harsh flavor, and had a
smooth custardlike texture. When it was spooned out of its
container, the appearance of free whey indicated the need
for a stabilizer.” When 4% sucrose was added to the soymilk
prior to fermentation, the yogurt-like product had a pleasant
sweetish-sour taste. The sucrose was added to give a balance
between the acidity and sweetness of the product. Address:
Northern Regional Research Lab., Peoria, Illinois.
7308. Yen, J.T.; Hymowitz, T.; Jensen, A.H. 1974. Effects
of soybeans of different trypsin-inhibitor activities on
performance of growing swine. J. of Animal Science
38(2):304-09. Feb. [26 ref]
• Summary: “Solvent-extracted, heated soybean meal
(H-SBM), used as a standard, produced superior performance
when compared to raw soybeans for both barrows and gilts.”
Address: Illinois Agric. Exp. Station, Urbana, Illinois 61801.
7309. Fleming, Cecil. 1974. How to save on milk: Get it in a
box. Powdered product a good calcium source. Los Angeles
Times. March 14. p. G1.
• Summary: “Sacramento (AP)–California’s 4,000 dairymen
may have to slaughter 25% of their milk cows unless they are
granted a price increase of 16 cents per gallon, an industry
spokesman warned Wednesday.–LA Times, Feb. 28.”
Dr. Genevieve Ho, nutritionist at the UC Agricultural
Extension Service, suggests that consumers consider other
less expensive dairy sources of calcium, such as instant
nonfat dry milk, which can be reconstituted quickly and
easily.
A table shows other sources of calcium, with the number
of milligrams of calcium per unit. These include “Soybean
curd (tofu),” which contains 64 mg of calcium per ¼ cup [=
256 mg per cup].
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7310. Yeutter, Clayton. 1974. Rules and regulations: Food
and Nutrition Service [7 CFR Parts 210, 220] National
School Lunch Program; Special Food Service Program for
Children. Federal Register 39(60):11247-52. March 27.
• Summary: “c. A number of respondents [from the meat
industry, p. 11247] made the point that “textured vegetable
protein products” and “enriched macaroni with fortified
protein” products should be used as supplements to, and not
substitutions for, meat components.”
“d. Textured Vegetable Protein Products. Some
respondents maintained that there has been no long-term
testing results available on these products. In addition, some
respondents maintained that potential allergic reactions from
these products could have an adverse effect on children.”
7311. Dosti, Rose. 1974. Making nutrition culturally
acceptable: Project for Chinese elderly. Los Angeles Times.
March 28. p. H1.
• Summary: Every afternoon the banquet room at the Hong
Kong restaurant is filled with elderly Chinese from the
Los Angeles area. Dr. Genevieve Ho, a nutritionist at the
University of California Agricultural Extension Service
designs the menus and recipes, but also gives talks on
nutrition in Chinese–while stressing the importance of
calcium, vitamin A, and protein in the diet.
Sardines (bones and all) over a bed of bean curd supply
plenty of calcium. A recipe is given for Sardines with bean
curd.
Ground seasoned fish, seasoned with green onion and
ginger, “is formed into walnut size balls and sauteed in oil to
serve with braised bean curd,” for a dish that is rich in both
calcium and protein.
Dr. Ho also talks about avoiding salty foods such as
bean paste, fermented black beans, pickles, and salt fish.
A photo shows a group of happy Chinese seniors seated
at a round table. Dr. Ho (standing) also looks very happy.
7312. American Soybean Association. 1974. Soybean Digest
Blue Book. Hudson, Iowa: American Soybean Assoc. 186 p.
Index. Index of advertisers. 22 cm.
Address: Hudson, Iowa.
7313. Bird, Kermit M. 1974. Plant proteins: Progress and
problems. Food Technology 28(3):31-32, 36, 39. March. [10
ref]
• Summary: The author predicts that within a year, at least
70% of the supermarket stores in America will be selling
meat/textured soy protein blends.
He also gives the following estimates for vegetable
protein (mostly soy) sold to schools (dry weight per school
year):
1971-72–9 million lb.
1972-73–19 million lb.
1973-74–24 million lb. Address: Head, Nutrition

Programs Group, Nutrition and Technical Services Staff,
Food and Nutrition Service, USDA, Washington, DC 20250.
7314. Brim, Charles A. 1974. Soybean varietal development.
Tennessee Valley Authority, Bulletin Y-69. p. 39-42. March.
Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. New varieties for South.
Genetic diversity suffers. Yield and quality goals. Variety
groupings: All purpose varieties, specific varieties, multiple
varieties, heterogeneous varieties. Use of mixtures. Hybrids
still a question. Way to fight diseases.
Soybean varieties from maturity groups 00, 0, and I “are
adapted to the long days of the northern latitudes... Varieties
grown in the North flower relatively early and continue to
increase in height and dry matter accumulation for several
weeks after flowering. These varieties are indeterminate.”
Determinate types are found more in the South. Most of the
soybean introduced initially to the southern states were used
for forage. Arksoy was the first variety planted in the south
which had satisfactory seed holding for combine harvesting.
The release of Ogden in 1942 in Tennessee, and Roanoke
in 1946 in North Carolina played a major role in placing
soybean production in the South on a reasonably sound
foundation. The introduction of Lee and Jackson varieties in
the early 1950s further strengthened this foundation.
Concerning hybrids: “One of the questions confronting
plant breeders working with self-pollinated species is
whether effort should be exerted toward developing
methods of producing hybrids for commercial production.
The utilization of hybrid vigor in soybeans is unattractive
at present because of the difficulty of obtaining cross seed
on an economical scale. The discovery of male sterility
in soybeans set off speculation that hybrid soybeans were
just over the horizon.” Address: Research Leader, Soybean
Production Research, USDA-ARS–North Carolina State
Univ.
7315. Byg, Delbert. 1974. Expert soybean harvesting:
A worthwhile commitment! Tennessee Valley Authority,
Bulletin Y-69. p. 84-93. March. Soybean: Production,
Marketing, and Use.
• Summary: Contents: Introduction. Reasons behind
progress: What is an expert? (one who can harvest soybeans
with a field loss of 3% or less), extra bushels mean more
dollars. Keys to efficient harvesting: Types of losses
(preharvest loss, gathering unit loss {shatter loss, stubble
loss, lodge loss, stalk loss}, cylinder loss, separation loss),
operation of reel, positioning cutterbar, avoid excessive
ground speed, cylinder and separation losses. Cultural
practices that help. Pinpoint and measure losses. Operating
practices.
“Positioning cutterbar: Operating the cutterbar too high
above the ground is another common cause for excessive
bean loss. Bean pods, cut by the knife sections, will shatter
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and many of the beans will fall to the ground. Also, pods
below the knife will be left on the stubble. The cutterbar
should be operated right on the ground in order to get all
the beans. However, doing this in a modern, self-propelled
combine is most difficult and frustrating... This creates the
need for another control–the automatic header control or
floating header, or better yet, a floating cutterbar extension
used in conjunction with the automatic header height sensing
unit. The floating cutterbar extension is as its name implies
free floating from the rest of the combine and it extends 8 to
10 inches ahead of the usual knife position on the combine
(figure 8). The floating feature allows the knife to cut the
bean stalk at 1 to 1.5 inches above the ground. This is 2½
inches closer to the ground than usual with the regular header
using automatic sensing controls.”
Photos show: (1) A combine with a floating cutterbar
extension. (7) Hydraulic cylinders which make it easy to
raise and lower the reel to suit crop conditions. (8) Side view
of the flexible floating cutterbar mounts ahead of and below
the original knife position. (10) Soybeans planted in ridges,
which can cause combining losses to skyrocket. Address:
Extension Agricultural Engineer, The Ohio State Univ.
7316. Caldwell, B.E. 1974. Developing the soybean’s
potential. Tennessee Valley Authority, Bulletin Y-69. p. 18-20.
March. Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. Much higher yields
possible. How to reach potential. Step-by-step progress.
Challenge can be met. Address: Staff Scientist, National
Program Staff, Plant and Entomological Sciences, USDAARS, Beltsville, Maryland.
7317. Hauser, Ellis W. 1974. New trends in weed control.
Tennessee Valley Authority, Bulletin Y-69. p. 62-66. March.
Soybean: Production, Marketing, and Use. [9 ref]
• Summary: Contents: Introduction. Losses caused by weeds
in soybeans. Factors related to weed control: Competitive
capacity of the soybean plant, breeding for resistance to
weeds. New trends in weed control: Radiological, biological,
chemical control, mechanical control, systems of weed
control, the key to success.
The “introduction and use of herbicides accelerated
changes in the ecosystem. When a field is intensively treated
with herbicides for a number of years, some surprising but
predictable changes occur. Annual weeds best controlled
by herbicides begin to lose their dominance in the weed
population and begin to disappear. Taking their place will be
tougher annual weeds or perennial weeds, such as nutsedge
or nightshades. The succession always favors weeds harder
to control. As soybean specialists, we must anticipate and be
prepared to cope with these inevitable trends in weed shifts”
(p. 62).
“Herbicides can be categorized by time of application.
They are preplant, preemergence (applied at emergence or

crook stage of soybeans), and postemergence (applied as a
directed or over-the-top spray)” (p. 63). Address: Research
Agronomist, ARS-USDA, Coastal Plain Experiment Station,
Tifton, Georgia.
7318. Meade, Laurel C. 1974. Status of the soybean industry.
Tennessee Valley Authority, Bulletin Y-69. p. 151-54. March.
• Summary: Contents: Introduction. Supply and demand.
Factors affecting plantings. Intensified production. Efficient
protein use. More soy demand. Controls isolate market.
Great agriculture record. Factors in export growth. Moving
from restrictions. Buyers must compete. Impact of exports.
Bright future.
Export growth: “There are several reasons for this
tremendous increase in exports.
“1. There were severe droughts in Asia and Eastern
Europe.
“2. The tight oilseed meal situation was created partly by
the short fish catch off the Peruvian coast.
“3. Standards of living of peoples of the world.
especially in Japan, Western Europe, and even Eastern
Europe, have moved up. As this happened, their diets shifted
to one calling for more meats. In turn, the needs for more
feedstuffs for the feeding of livestock increased.
“4. The revaluation of U.S. currency made it easier for
other nations to buy our goods.
“5. The work that has been done by both trade
associations, and local and Federal governments in
developing unique and effective marketing programs.
“6. World population is increasing and will virtually
double between now and year 2000.
“The boom in U.S. agricultural exports is one of the
main factors in this tremendous improvement in our trade
balance. It has helped to stabilize the dollar, strengthen our
international trade posture and help pay for much needed
oil and consumer goods that add to our level of living
affluence.” Address: Formerly General Sales Manager,
USDA, Washington, DC.
7319. Nave, W.R. 1974. New developments in machinery
to improve soybean harvesting efficiency. Tennessee
Valley Authority, Bulletin Y-69. p. 94-96. March. Soybean:
Production, Marketing, and Use.
• Summary: Contents: Introduction. Air-conveyor header
design (incl. a header equipped with a floating cutterbar).
Survey of harvesting losses from farmer-operated combines:
No excuse for big losses, some observations, header
component losses, air guard design.
“A 1927 Illinois survey showed that total harvesting
losses averaged 11.6%. As late as 1960, a more extensive
study in Ohio showed no reduction in total harvesting
losses. A survey of eight combines operated in the central
Illinois area in 1968 showed that field harvesting losses still
averaged 9.2%.” Today, even if the combine is adjusted
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properly and the stubble height is low, combine operators can
experience harvesting losses of 8% or greater if harvesting
conditions are not ideal.
“In 1969 we tried an experimental air conveyor header
in an attempt to reduce header losses (harvesting losses
caused by the header). The standard grain platform of the
header was modified by moving the cutterbar forward 2
feet. A stream of air at the back of the cutterbar moved plant
material to the cross auger on the grain platform.” In 1970
an experimental, floating-cutterbar air conveyor header was
tested (p. 94). Address: Agricultural Engineer, ARS-USDA,
Urbana, Illinois.

running your combine slowly and keeping the cutter bar low.
Harvest losses run from 2-3 bushels/acre and about 80% of
that occurs at the cutter bar. Of course, choosing the best
variety is crucial, “but don’t hold your breath waiting for
hybrids.” Even if breeders do manage to develop a hybrid, it
may not be commercially viable “because of exorbitant seed
production costs.”
Laurel Meade, former head of USDA’s Export
Marketing Service, notes that U.S. markets for soybeans
have grown by 600 million bushels since 1967 and he
predicts they will grow that much again by 1980–if farmers
focus on increasing their soybean yields. precision planting.

7320. Nichols, T. Everett, Jr. 1974. Pricing, futures market,
and contracting. Tennessee Valley Authority, Bulletin Y-69. p.
140-48. March.
• Summary: Contents: Introduction. The pricing system:
Price reflects supply and use changes, imperfect information.
Price determination: Interactions determine farm price, meal
and oil move independently, prices trigger key economic
functions. Role of futures markets: Assures orderly
marketing. Hedging in the futures market: Way to transfer
risk, hedge to lock in known margin. Farmers use of futures
markets: Lack of understanding, put marketing on par with
production, set price on growing crop. Cash contracts:
Contractor usually hedges immediately, move cautiously on
contracts, legally binding agreement. Summary. Address:
Extension Prof. and Grain Marketing Economist, Dep. of
Economics, North Carolina State Univ.

7322. Stutte, C.A. 1974. Potential of growth regulators in
soybean production. Tennessee Valley Authority, Bulletin
Y-69. p. 72-80. March. Soybean: Production, Marketing, and
Use. [14 ref]
• Summary: Contents: Introduction. Growth regulator
evaluation. Rate of chemical application. Time of chemical
application. Temperature effects. Correlation of yield factors.
Effective plant population and chemical response. Growth
regulator–adjuvant interaction. Water-stress and growth
regulator effects on leaf sugar composition and yields. A
three-year evaluation for yield enhancement. Chemicals
evaluated at University of Arkansas Agricultural Experiment
Station. Future for growth regulators. Address: Dep. of
Agronomy, Univ. of Arkansas.

7321. Reynolds, Gary. 1974. Let’s break the soybean yield
barrier. Farm Journal 98(3):21, 44. March.
• Summary: There is reason to believe that soybean yields
can be doubled in the next 20 years–if you [American
farmers] get the help you need from researchers and if you
give soybeans the attention they deserve.
The 1973 national average was 27.8 bu/acre–a disgrace,
up only 53% from 20 years ago, while corn yields are up
125% and grain sorghum yields have jumped a remarkable
220%.
But Wilbur A. Wassenburg (photo) and sons of Nemaha
Co., Kansas, made a remarkable 91.2 bu/acre last year on 5.2
acres of bottom land. “That’s the highest yield ever recorded
in a state contest.” A yield of 80.1 bu/acre was recorded in
Mississippi and 70.1 bu/acre in North Carolina. Other top
yields for 1973 range from 44.3 to 67.6 bu/acre.
So how do they do it? Scientists know that soybeans
give higher yields when the rows are much closer together
(thicker stands), with 15 inches between rows rather than the
typical 30 inches. Some record holders believe in shallow
planting–no more than 1½ inches–if the moisture is there.
And in inoculating seed at extra heavy rates. And in using
“better drills and precision planting.” Perhaps the quickest
and easiest way to increase yields is to cut harvest losses by

7323. Newsweek. 1974. Running out of food? April 1. p. 4041.
• Summary: “In the last two years, famine has threatened
India and visited widespread misery upon the sub-Sahara
nations of Africa where an estimated quarter million people
have died. Scarcely less shocking, half of the world’s 3.7
billion people live in perpetual hunger. The industrial nations
are swiftly buying up the dwindling supplies of food and
driving up food prices so high that poorer countries cannot
afford to pay them.
“Prospects for the future are clouded by the old
Malthusian specter of population growth. A year from now
there will be 4 billion human beings on earth, and by the
end of the century that figure is expected nearly to double
to 7.2 billion. Food production is simply not growing fast
enough to feed that many mouths, and it is unlikely to do
so in the decades ahead. A complicating factor in the race
between food and people is the burgeoning affluence in
such parts of the world as Western Europe, Japan and the
Soviet Union. Rising expectations in these areas have bred
strong new demands on the world’s food supplies. More and
more people want their protein in the form of meat rather
than vegetables, and this in turn has driven up the need for
feed grains for the growing herds of livestock. ‘Affluence,’
argues economist Lester Brown, ‘is emerging as a major new
claimant on world food resources.’
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“Even Agriculture Secretary Earl Butz, a notorious
optimist on the subject of food, concedes that Americans
may have to substitute vegetable for animal protein. ‘We
have the technology,’ Butz told Newsweek’s Tom Joyce
reassuringly, ‘to make better hamburgers out of soy beans
than out of cows.’”
7324. Brand, David. 1974. Agricultural researchers try to
boost yields of soybean genetically, but task isn’t easy: In
search of superbean. Wall Street Journal. April 17. p. 38.
• Summary: Urbana, Illinois–The soybean plant that Richard
Cooper holds has taken him five long years of research to
produce. “The plant is a dwarf soybean, and from it may
spring the first generation of super-productive soybeans.” At
the USDA’s regional soybean laboratory, where Mr. Cooper
is chief researcher, he has discovered that dwarf soybeans
are more productive than normal soybeans growing four feet
high. It is very important but very difficult to get significant
yield increases from the soybean plant.
“For millions of Asians the bean–as a protein curd called
tofu–has long been an integral part of a largely vegetable
diet.”
“The failure to increase soybean yields is beginning to
result in ‘a deteriorating world supply and a great deal of
worry about future protein supplies,’ says Lester Brown of
the Overseas Development Council, a Washington [DC]based think tank. ‘I doubt whether there is a greater global
research priority than this.’” Address: Staff reporter for the
Journal.
7325. Kromer, G.W. 1974. U.S. food fat consumption trends.
Fats and Oils Situation (USDA Economic Research Service)
FOS-272. p. 16-32. April.
• Summary: U.S. consumption of food fats has increased
sharply since the mid-1960’s. Increased use of salad and
cooking oils, shortening, and margarine has more than
offset declines in butter and lard. Soybean oil is extending
its lead as the major edible oil and now accounts for nearly
three-fifths of all fats and oils going into food products.
Use of visible fats and oils edged up to a record 53 and a
half pounds per person while the invisible forms declined
slightly to 72 pounds–chiefly because of the drop in meat
consumption. Address: USDA ERS, Washington, DC.
7326. Soybean Digest. 1974. Corn-soybean conference to be
held. April. p. 34.
• Summary: “Agriculture will get super priority for fuel,
according to Ralph Patterson, ag engineer with USDA
extension service, speaking at a regional corn-soybean
outlook and marketing conference in Ames, Iowa. He said
agricultural producers will receive 100% of current fuel
requirements, but the producer must certify to his supplier
that he has an energy conservation program in effect.
“He explained that an energy conservation program

includes such measures as keeping engines tuned, combining
field operations and reducing tillage where possible.”
“Ray Smedul, with Chevron Chemical Co., said there
will be adequate supplies of most ag chemicals if farmers
will accept substitutes for particular products if necessary.
‘There is no need for panic buying or speculating,’ he
assured.”
7327. Soybean News (NSCIC). 1974. Soybean Genetics
Newsletter: First publication. 25(3):3. April.
• Summary: “Editor: Reid G. Palmer, ARS, USDA, Dept. of
Agronomy, Iowa State University, Ames, Iowa 50010.
“The information in the SGN is of an informal nature
to stimulate thought and to exchange ideas among soybean
scientists according to editor Palmer. The emphasis is
on genetics and breeding of the soybean and immediate
relatives, broadly interpreted to include areas relating to
genetics in fields such as taxonomy, pathology, entomology,
physiology, biochemistry, etc. Reports are solicited covering
techniques such as pollen culture, grafting, etc., that can be
of importance to soybean geneticists and breeders. Palmer
also stated in his announcement of the SGN that ‘We are
greatly in need of information on linkage studies: only 7 out
of a possible 20 linkage group have been described.’
“Volume 1 will contain 18 articles from 6 countries. This
free, yearly publication will be available the last of April.
Send your request to Dr. Palmer.”
A small portrait photo shows Reid Palmer.
7328. Steinkraus, Keith H. 1974. Research on traditional
Oriental and Indian fermented foods. Current Science and
Technology, Special Report No. 16. p. 10-13. April. (Cornell
University). [13 ref]
• Summary: Discusses tempeh, ontjom, idli, Ecuadorian
“yellow” rice, Indonesian tape (tapeh, tapé), fermented
soy milks, and fish paste, including their nutritive value,
digestibility (apparent digestion coefficient), vitamins,
and acceptability, plus thoughts on the wholesomeness of
fermented foods.
Nutritive value: “In no case have we observed an
improvement in the protein efficiency ratio (PER) of the
fermented over the properly heat treated raw materials.”
Acceptability: “Organoleptic acceptability of the
fermented foods is generally higher than it would be for the
cooked raw materials.”
“Indian idli is resistant toward development of food
spoilage or pathogenic microorganisms because of its
relatively low pH.”
Note: The use of soybeans as an ingredient in making
idli is not mentioned. Address: Prof. of Microbiology, Dep.
of Food Science & Technology, New York State Agric. Exp.
Station, Geneva, New York.
7329. Yeo, Vivien C-N.; Wellington, G.H.; Steinkraus,
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K.H. 1974. Effects of soy curd on the acceptability and
characteristics of beef patties. J. of Food Science 39(2):28892. March/April. [8 ref]
• Summary: Methods “are needed to improve the palatability
of soybean products for wider acceptance as an excellent
and cheap source of protein. A good way to achieve this
would be to use soy curd (Japanese tofu) as an extender in
ground beef patties.” Address: 1-2. Dep. of Animal Science,
Cornell Univ., New York State College of Agriculture and
Life Sciences, Ithaca, NY 14850; 3. Dep. of Food & Science
Technology, NY State Agric. Exp. Station, Geneva, NY
14456.
7330. Mustakas, Gus C. Assignor to the USA as represented
by the Secretary of Agriculture. 1974. Process for obtaining
full-fat oilseed-protein beverages. U.S. Patent 3,809,771.
May 7. 5 p. Application filed 8 Aug. 1972. [5 ref]
• Summary: Abstract: “A full fat oilseed beverage is
prepared by suspending full-fat oilseed flour in water,
inactivating the lipoxygenase, precipitating the lipid-protein,
resuspending the precipitate in water at pH of about 9,
heating and cooling the suspension, adjusting the pH to about
7 and clarifying.”
Describes a process for making soymilk from full-fat
soy flour. This process removes the flatulence factor in
typical soymilks.
“The final step is a clarification process best carried
out in a centrifuge as described for separation of the lipid
protein curd. This removes any agglomerated particles that
have resisted complete dispersion, leaving a highly stable,
bland, nonflatulent soy milk product having a mouthfeel of
essentially the same quality as cow’s milk.”
Note: Soy is mentioned 52 times in this patent, as
“soybean milk,” “full-fat soy flour,” “soy fractions,” “whole
raw soybeans,” “soyflour” “isolated defatted soy protein,”
“isolated soy protein,” “full-fat soy flakes,” “soy milk” or
“dried reconstitutable soy milk powders.” Address: Peoria,
Illinois.
7331. Miller, Dwight L. 1974. Soy protein expansion
in Europe. Notes from the Director, Northern Regional
Research Laboratory (Peoria, Illinois) No. 1158. p. 2. May
10.
• Summary: “Dr. H.W. Van Gils, Unimills, B.V., Lindtsedijk,
Netherlands, and Mr. J.A. Kingma, Unilever Oil Milling
Division, Hamburg, Germany, visited on Monday to discuss
use of vegetable proteins in foods. Unilever has announced
its intention to build a soy protein concentrate plant with a
capacity of 30,000 tons. According to Van Gils and Kingma
an alcohol extraction process will be used.” Address: Acting
Director.
7332. Wanamaker, George E. 1974. Price incentives for
soybeans could boost EC’s production. Foreign Agriculture

(USDA Foreign Agricultural Service). May 20. p. 2-4.
• Summary: The European Community (EC)–leading
market for U.S. soybeans- is considering a proposal to
include soybeans in its common farm support program. A
revised proposal recommending a Common Agricultural
Policy (CAP) for soybeans was submitted to the Council
of Ministers by the EC Commission on April 18, 1974. An
earlier Commission proposal was approved “in principle”
by the EC Council in early 1974. The EC’s common farm
policies were initiated in 1962. Oilseeds, particularly
soybeans and meal, remain one of the most important
agricultural commodities not subject to the EC’s variable
levy. Duty-free bindings on soybeans were negotiated by
the U.S. in 1961, well before the EC oilseed CAP of 1967.
The EC Commission indicated that the proposed support
system could expand EC production of soybeans to 100,000
tons annually by 1978. Last year, the Community’s total
soybean output amounted to an insignificant 800 tons from
about 9,900 acres [0.08 tons/acre or 2.7 bu/acre yield],
predominantly in France, and probably only for seed.
The stated purpose of including soy-proteins in a
CAP is to decrease the Community’s growing dependence
on imports, particularly of soybean meal for livestock
feeding. Experimental production of soybeans has already
been undertaken on 1,000 acres in southwest France. The
projected rise in EC soybean acreage would probably occur
largely in France, replacing corn area. Although Japan
remained the leading market for U.S. soybeans and meal
in 1973, the four next most important markets were West
Germany, France, Denmark, and the UK. This large U.S.
market share is a result of booming demand for livestock
products in the EC. Address: Fats and Oils Div., Foreign
Agricultural Service.
7333. Epps, James M. 1974. Soybean nematodes. INTSOY
Series No. 2. p. 115-23. Proceedings of the Workshop on
Soybeans for Tropical and Subtropical Conditions (College
of Agric., Univ. of Illinois at Urbana-Champaign). [16 ref]
Address: USDA ARS.
7334. Hinson, Kuell. 1974. Tropical production of soybeans.
INTSOY Series No. 2. p. 38-54. Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction.
Photoperiod response. Varieties and population density. Soils
and fertilizers. Inoculation. Mycorrhizal fungi. Diseases and
insects. Summary.
“The rapid increase in world demand for soybeans
and soybean products indicates a need for developing new
production areas. Many tropical areas need the protein
and oil that soybeans can provide. Economic situations
favor local production where this is feasible. My limited
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experience with soybeans in the tropics suggests that
soybean production can be profitable in many tropical areas.”
“We normally plant soybeans 20 to 50 days before day
lengths are longest. Seed development takes place when
days are shortening. In northern U.S., we use this part of the
photoperiod cycle because temperature changes force us into
it. In southern U.S., we use it because we get higher yields
by doing so.
“A similar relationship between photoperiod and plant
development cycles probably is best for tropical locations.
My concept of the combination of plant and environmental
traits that would be near optimum for low elevation, tropical
locations is as follows:”
“1. A determinate variety planted 20 to 50 days before
maximum day length... 4. About 120 days from planting to
maturity. 5. About 15 nodes; 30 to 36 inches stem length.”
“We recognize that the length of the dark period actually
controls plant responses. However, we will follow the
established pattern, which uses the reciprocal terms. Day
length and photoperiod are used interchangeable.
“At 0º latitude, effective day length is assumed to be
constant at 12 hours and 48 minutes.”
“Small seeds usually maintain better quality during the
maturation process, deteriorate less if harvesting is delayed,
and are damaged less during threshing and handling. Thus,
small seeded varieties probably would be a more attractive
food source, and they will produce better stands at lower
seeding rates, because there are more seeds per pound and
seeds germinate better.
“Soils and Fertilizers:
“Soybeans can be grown on almost any soil type that
will provide adequate but not excessive moisture. Lime is
often needed to produce a more favorable pH and to supply
calcium and magnesium.”
“Dr. Norman Schenk and I found mycorrhizal fungi
on soybean roots in all fields examined in Florida in 1969.
The species prevalent varied as soil environments varied.
Inoculating plants with one species increased seed yield
53%. Ross and Harper increased seed yields 29% by
inoculating with a species that we did not find in our Florida
survey.”
“Mycorrhizal fungi that colonize soybean roots
apparently are widespread in the U.S.”
Graphs show: (1) Photoperiod cycles at 0, 10, and 20º
north latitude assuming effective day length when the sun is
less than 6º below the horizon. Shows that the effective day
length is shortest in Dec. [winter solstice] and longest in June
[summer solstice]. (2) Assumed plant development cycles
for Jupiter soybeans planted on June 1 (right) and March 1
(left) at 20º north latitude. Shows periods of floral initiation,
flowering, and maturity. Address: Research Agronomist,
USDA, ARS, Southern Region, Florida-Antilles Area,
Gainesville, Florida.

7335. Moede, Herbert H. 1974. Cost of whey-soy-drink mix
for human consumption. Marketing Research Report (USDA
Agricultural Marketing Service) No. 1021. 8 p. May. [1 ref]
• Summary: “The estimated cost for a whey-soy-drink mix
being tested for use as a supplementary food in beverage
form for use in overseas preschool feeding programs was
20.30 cents per pound in August 1973 and 19.44 cents in
January 1974. These figures are based on packaging in
50-pound export-type bags... Purchase price per pound of
instant corn-soya-milk mix in June 1973 and January 1974
was 15.05 cents and 14.80 cents, respectively. In June 1973,
the wholesale price of nonfat dry milk was 48.40 cents per
pound and in January 1974 it was 54.04 cents per pound.”
The ingredients in whey-soy-drink mix (Jan. 1974)
are whey solids, full fat soy flour, soybean oil, corn sugar,
mineral mix, vitamin mix. The ingredients in instant cornsoya-milk mix are corn meal (processed gelatinized), full fat
soy flour (in lieu of defatted soy flour and oil), nonfat dry
milk, mineral mix, vitamin mix, calcium phosphate. Address:
Washington, DC.
7336. Wang, H.L.; Vespa, J.B.; Hesseltine, C.W. 1974.
Acid protease production by fungi used in soybean food
fermentation. Applied Microbiology 27(5):906-11. May. [17
ref]
• Summary: The authors investigated growth conditions for
maximum protease production by Rhizopus oligosporus,
Mucor dispersus, and Actinomucor elegans. In East Asia,
the first of these three molds is used to make tempeh, and
the latter two are used to make sufu. Enzyme yields for
all 3 were higher in solid substrate fermentations than in
submerged culture. Of the 3 substrates tested–wheat bran,
wheat, and soybeans–wheat bran was the best for enzyme
production. The optimal conditions for maximum enzyme
production were as follows: Rhizopus oligosporus, 50%
moisture at 25ºC for 3-4 days; Mucor dispersus, 50 to 63%
moisture at 25ºC for 3-4 days; Actinomucor elegans, 50
to 63% moisture at 20ºC for 3 days. Address: Northern
Regional Research Lab., Peoria, Illinois.
7337. Whigham, D.K. 1974. International variety trials.
INTSOY Series No. 2. p. 20-37. Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[Eng; spa]
• Summary: “The INTSOY variety evaluation trials were
established in early 1973 to determine the adaptability of
soybeans throughout the tropical and subtropical areas of the
world. Commercially available soybean varieties were used
because of the quantity of seed required. Large quantities of
experimental lines were not available.”
In 1973, soybean trials were conducted in 33 different
countries. In 11 of these countries, FAO cooperated in the
trials. The 1973 trials consisted of 20 varieties which were
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replicated four times in a randomized complete block design.
Table I titled “1973 INTSOY variety evaluation trials” (p.
22) lists the names of the 33 cooperating countries and the
number of variety trials conducted by each country during
1973. A total of 90 trials (the number for each country is
shown after the country name) were conducted during the
year. An asterisk (*) shows the 11 countries in which FAO
cooperated. Africa: Egypt* 1, Ethiopia* 3, Ghana 3, Kenya
1, Sierra Leone 2, Somalia* 2, South Yemen* 1, Sudan* 1,
Tanzania 3.
In Somalia, the two soybean trials in 1973 were
conducted by: Mr. M.A. Dukseyeh, Head, Agricultural
Research Service, Ministry of Agriculture, Central
Agricultural Research Station–Afgoi, Mogadishu, Somalia.
Note: These are the first soybean trials conducted in Somalia
since 1927 (see Vivenza 1928).
Asia: Afghanistan* 1, India 2, Indonesia 5, Malaysia 2,
Pakistan* 3, Philippines 3, South Viet Nam 3, Sri Lanka 12,
Taiwan 2, Thailand 7, Tonga 2.
Mesoamerica: Belize 3, Costa Rica 4, Guatemala 2,
Mexico 3, Nicaragua 1, Puerto Rico 6.
Middle East: Iran* 1, Iraq* 1, Jordan* 2, Syria 1.
South America: Colombia 3, Ecuador 2, Peru 2.
Specific results for all varieties tested are given for Sri
Lanka (4 sites), Philippines (2 sites), Puerto Rico (2 sites),
Pakistan, and Indonesia. At most locations the protein and oil
content was greater than when the same varieties were grown
in the USA.
A comparison of the Appendix of this report (p. 3337, unnumbered) with the “International soybean variety
experiment: First report of results” (Whigham, Oct. 1975.
INTSOY Series No. 8) shows that cooperators in six
countries who were sent soybeans for trials did not send
back any results: They were: (1) South Yemen–Dr. H.
Idris, Agricultural Research Station, El Kod, Aden, South
Democratic Yemen. Note: This is the earliest document
seen (Dec. 2007) concerning soybeans in Yemen. (2)
Sudan–Dr. M.O.M. Salih, Director of Agric. Research Corp.,
Wad Medani, Sudan; (3) Tonga–Mr. Merle M. Anders,
Agronomist, Dep. of Agriculture, Box 14, Nuku’alofa,
Tonga. Note, however, that Mr. Anders reported his results in
1976 in the Fiji Agricultural Journal 38(2):77-80.
Note: This is the earliest document seen (March 2010)
concerning soybeans in Tonga; they arrived there in 1973
and were planted by Anders on 27 June 1973 (See Anders
1976). The source of these soybeans was INTSOY at the
University of Illinois.
(4) Guatemala–Dr. Albert N. Plant, USAID, Guatemala
City, and Dr. Ricardo Bressani, Jefe de la Div. de Ciencias
Agricolas y de Alimentos, Carretera Roosevelt, Zone 11–AP
Postal 1188, Guatemala; (5) Iran–Dr. N.C. Amirshahi, Head,
Dep. of Agronomy, Karaj Agric. College, Univ. of Tehran,
Iran; (6) Iraq–Mr. Haji Abdul Sattar, Director, Research Ind.
Crops, Abu Ghraib Agricultural Research Station, Baghdad,

Iraq. For a report on the results of these trials, see FadhilAlzubaidi 1975. Note: This is the earliest document seen
(Dec. 2007) concerning soybeans in Iraq.
The cooperator in Belize in 1973 was (p. 35): Dr. J.P.
Cal, Agronomist, Department of Agriculture, Central Farm–
Belmopan, Caijo District, Belize, British Honduras. No
results for soybeans in Belize are given.
The cooperator in Nicaragua in 1973 was (p. 36): Mr.
Mack H. McLendon, Deputy Food & Agri. Officer, USAID/
Nicaragua, c/o American Embassy, Managua, Nicaragua.
No results for soybeans in Nicaragua are given. Address:
Asst. Prof., Dep. of Agronomy, INTSOY, Univ. of Illinois at
Urbana-Champaign.
7338. Yoon, Sun; Perry, A.K.; Van Duyne, F.O. 1974.
Textured vegetable protein palatable in meat loaves. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 16(2):10-11.
Spring.
• Summary: “For years various foods have been enriched
with soy flours and soy protein concentrates. More recently,
the advent of textured vegetable protein processed from
soybeans has increased the possible uses of soy protein. With
the high price of meat, many homemakers are turning to
textured vegetable protein as an economical meat extender.
“When textured vegetable protein was first introduced
on the retail market, it was premixed with ground beef.
Now it is available in a dry, unmixed form, permitting
homemakers to mix it with ground meat in varying
proportions. Textured vegetable protein is commonly used as
a partial replacement for ground beef in meat patties, meat
loaf, chili, and other mixed dishes.
“It has been reported that including textured vegetable
protein in meat loaves and patties increases juiciness and
flavor. Data to confirm or refute these claims are needed.
Also, since meat is a good source of thiamine, it should be
determined if thiamine content and retention are altered by
using meat and textured vegetable protein instead of all meat.
In the study reported here, data were collected for all-beef
meat loaves and for loaves containing meat and hydrated
vegetable protein in two different ratios.
“Preparation of meat loaves: Ground beef (about 75
percent lean) was purchased from a local market each time
meat loaf was prepared. The textured vegetable protein was
a fortified, unflavored, colored product that meets USDA
specifications for Type A school lunches. It was supplied by
A.E. Staley Mfg. Co., Oak Brook, Illinois.
“Quantity recipes suggested for the school lunch
program were reduced to provide lesser amounts of three
meat loaf mixtures. These contained 100 percent ground
beef; 85 percent beef and 15 percent hydrated vegetable
protein; 70 percent meat and 30 percent vegetable protein.
The last combination represents the maximum amount of
hydrated vegetable protein allowed in a school lunch.
“The weights of ground beef, dry vegetable protein,
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water, and beef bouillon used for the meat loaves are listed in
Table 1. Each type of loaf was prepared five times.
“To prepare the all-beef loaf, 76 grams of bread and
113 grams of milk were first combined in a mixer at low
speed for 2 minutes. Then the meat, bread and milk mixture,
and other ingredients (28 grams each of chopped onion and
celery, 5 grams of salt, 6 grams of Worcestershire sauce, and
59 grams of slightly beaten egg) were mixed by hand for 1½
minutes. Next, 700 grams of the mixture were weighed into
an aluminum loaf pan, 7.38 x 3.63 x 2.25 inches, and packed
gently to shape. The loaf was unmolded into a weighed
Pyrex baking dish, 13½ x 8.75 x 1.75 inches, and baked for
45 minutes at 350ºF.
“To prepare meat loaves with textured vegetable protein,
the dry protein was first hydrated. One and one-half times
as much water as protein by weight was boiled, the beef
bouillon (in cube form) was dissolved in the water, and
the liquid cooled to room temperature. The dry vegetable
protein was then added and allowed to stand for 15 minutes.
The designated amounts of hydrated protein were added to
the reduced amounts of ground beef, and meat loaves were
prepared in the same way as the all-beef loaves.
“Measurements made: Immediately after baking, the
meat loaves and baking dishes were weighed so that cooking
losses due to evaporation could be calculated. Then the
loaves were removed from the dishes so that the weights of
the drippings could be determined.
“Cooked meat loaves were evaluated subjectively by a
taste panel. Chemical determinations of moisture, fat, and
thiamine were made in triplicate on samples of raw meat
loaf mixtures and cooked loaves. All data were analyzed
statistically.
“Cooking losses: Meat loaves prepared with 100 percent
ground beef had a mean total cooking loss of 24.2 percent
while those containing 15 and 30 percent vegetable protein
had mean losses of 17.2 and 13.6 percent, respectively (see
chart). These differences were all statistically significant.
“The mean dripping loss for all-beef loaves, 13.3
percent, was significantly higher than the 7.6- and
5.4-percent losses for loaves containing 15 and 30 percent
vegetable protein. Differences in mean evaporation losses
were small, but were still significant.
“Palatability: Slices ¼ inch thick were taken from the
center of a meat loaf and each slice was cut in half to provide
samples for the taste panel. Four to six members of the Foods
and Nutrition Division evaluated the loaves on the basis of
five palatability factors (appearance, color, aroma, texture,
and flavor). Each factor was scored on a 5-point scale with
5 corresponding to a rating of very good; 4, good; 3, fair; 2,
poor; and 1, very poor. Total scores were obtained by adding
scores for the five palatability factors. Mean scores for these
factors and mean total scores are presented in Table 2.
“Loaves containing textured vegetable protein retained
more of their original shape, indicating less shrinkage, than

did the all-beef loaves. This difference was reflected in mean
scores for appearance that were significantly higher for the
loaves with vegetable protein. Color scores did not differ
significantly. Although the panel noted dark brown particles
in loaves made with vegetable protein, the particles were not
considered objectionable.
“Partial replacement of beef with vegetable protein
significantly affected aroma. The panel gave the all-beef
loaves a mean score for aroma that corresponded to an
above-good rating; mean scores for loaves with 15 and 30
percent vegetable protein were equivalent to ratings of high
fair and fair, respectively.
“Mean scores for texture were very similar. According
to the panel, adding vegetable protein neither impaired nor
improved texture. Although juiciness was not scored as such,
marked differences in this characteristic would probably
have affected texture. There was no indication that this
occurred.
“Mean flavor scores for the all-beef loaves and for those
with 15 percent vegetable protein did not differ significantly,
indicating that the use of this amount of vegetable protein did
not impair flavor. However, loaves with 30-percent vegetable
protein had a significantly lower mean flavor score.
“The mean total score for all-beef loaves was 21.1 out
of a possible 25, corresponding to a rating of slightly above
good. Loaves containing 15 percent vegetable protein had
a similar rating [20.8], while those with 30 percent rated
slightly below good [19.5].
“Moisture, fat, and thiamine: Raw meat loaf mixtures
containing 15 percent vegetable protein had a higher mean
moisture content than either all-beef mixtures or mixtures
containing 30 percent vegetable protein (Table 3). These
differences are probably due to variations in the moisture
content of the ground meat rather than to treatment.
“After cooking, the three types of loaves differed very
little in moisture content. This does not bear out the claim
that adding textured vegetable protein results in moister meat
loaves, but it is consistent with the fact that the taste panel
did not mention any increased juiciness.
“Fat content was significantly higher in the all-beef
mixtures than in the mixtures containing vegetable protein
(Table 3). This was expected because the vegetable protein
used contained very little fat. The cooked loaves were
significantly lower in mean fat content than the mixtures
from which they were prepared. However, the all-beef loaves
still had the highest mean amount although they lost more
fat in the drippings–6.8 percent–than did the loaves with
vegetable protein. Loaves with 15 percent vegetable protein
lost 3.3 percent and those with 30 percent, 4.1 percent.
“Mean values for thiamine content on the ‘as
determined’ basis in the raw meat loaf mixtures and in the
cooked loaves increased with increasing percentages of
textured vegetable protein (Table 3). The differences in
the mean values of the raw mixtures were all statistically
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significant. After cooking, the actual concentrations of
thiamine on the as determined basis were higher than before
cooking. This phenomenon occurs when losses of fat or
moisture are greater than thiamine losses. However, when
percent retentions of thiamine are considered, it is evident
that cooking decreased the amounts of thiamine originally
present. All-beef loaves had a significantly lower retention
than did loaves containing vegetable protein; and loaves
with 15 percent vegetable protein retained less thiamine than
those with 30 percent vegetable protein.
“Vegetable protein has advantages: Meat loaves
prepared with 15 percent vegetable protein and 85 percent
ground beef were scored by the taste panel as being highly
acceptable. However, increasing the vegetable protein to 30
percent impaired flavor and aroma. Loaves with vegetable
protein shrank less and had significantly lower cooking
losses than all-beef loaves. They also had higher thiamine
contents and percent retentions, and lower fat contents.”
Contains 3 tables and 1 bar chart. Address: 1. Graduate
Research Asst.; 2. Assoc. Home Economist; 3. Prof. of
Foods. All: Illinois Agric. Exp. Station.
7339. Julien, Bruno. 1974. France’s soybean imports up with
growth of feed industry. Foreign Agriculture (USDA Foreign
Agricultural Service). June 17. p. 12-13.
• Summary: Reflecting the influence of the compound feed
industry on protein sources, soybean meal accounted for over
half of France’s 2.6-million-ton protein source supply during
1970-72, followed by peanuts. The National Institute for
Agronomic Research (INRA) recently confirmed the growth
of protein use. For a long time there was only one soybean
crusher in Northern France, the S.I.O. company [Societe
Industrielle des Oléagineux], which crushed about 60,000
tons a year. Since 1970, however, Soya France has been
crushing imported soybeans in a plant on the Brittany Coast.
During 1974, the plant is expected to reach its full production
capacity of 400,000 tons. The French Government recently
authorized the construction of two new plants in the western
part of France in Brest. Address: Office of U.S. Agricultural
Attaché, Paris.
7340. Bird, Kermit. 1974. Plant proteins in USDA feeding
programs. Cereal Science Today 19(6):226-30. June. [11 ref]
• Summary: The biggest U.S. consumer of textured soy flour
is the School Lunch Program, which used about 9 million
pounds (dry weight) during the 1971-72 school year, and in
1972-73 the amount is believed to have doubled.
Contents: Summary. Introduction. USDA uses of plant
proteins. New protein foods in USDA food programs. Food
introduction. Improvements in our plant protein programs.
The federal-state food program. Address: Head, Nutrition
Programs Group, Nutrition and Technical Staff, Food and
Nutrition Service, USDA, Washington, DC 20250.

7341. Kakade, M.L.; Rackis, J.J.; McGhee, J.E.; Puski,
G. 1974. Determination of trypsin inhibitor activity of soy
products: A collaborative analysis of an improved procedure.
Cereal Chemistry 51(3):376-82. May/June. [4 ref]
• Summary: Describes a more accurate and reproducible
process for measuring the trypsin inhibitor activity of
soybeans than the method developed by Kakade in 1969 for
measuring the antitryptic activity in raw soybeans. This new
method is recommended for use in evaluating the percentage
of trypsin inhibitors destroyed by heat in soybean samples.
“Both raw and toasted, dehulled, defatted soy flours were
evaluated for their trypsin inhibitor activity.” Address: 1.
Land O’Lakes, Minneapolis, Minnesota; 2-3. Northern
Regional Research Lab., Peoria, Illinois. 4. Central Soya.
7342. Kalbrener, J.E.; Warner, K.; Eldridge, A.C.
1974. Flavors derived from linoleic and linolenic acid
hydroperoxides. Cereal Chemistry 51(3):406-16. May/June.
[16 ref]
• Summary: Hydroperoxides of linoleic and linolenic acid
were prepared using soybean lipoxygenase. The flavor of
linoleic acid hydroperoxide (50 ppm) was described by a
trained taste panel as predominantly grassy/beany, musty/
stale, and bitter. Linolenic acid hydroperoxide (10 ppm)
was described was described with a variety of terms, the
most predominant being grassy/beany, followed by bitter
and astringent. Address: Northern Regional Research Lab.,
Peoria, Illinois.
7343. List, G.R.; Evans, C.D.; Beal, R.E.; Black, L.T.;
Moulton, K.J.; Cowan, J.C. 1974. Hydrogenation of soybean
oil with copper-chromium catalyst: Preliminary plant-scale
observations. J. of the American Oil Chemists’ Society
51(6):239-43. June. [30 ref]
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
7344. Sinclair, Patricia; Vettel, Ruth S.; Davis, Carole A.
1974. Soybeans in family meals. USDA Home and Garden
Bulletin No. 208. 26 p. June. Reprinted in 1977.
• Summary: Contents: Nutritive value. Using soybeans:
Fresh soybeans, dry soybeans, soybean sprouts, soy flour,
soy grits, soy milk, soybean mash (or pulp), soybean curd
[tofu, sold in squares called “cakes”], soybean oil. Recipes:
Main dishes, vegetables, salads, breads, soups, desserts,
sauces, snacks. Index to recipes. Address: Consumer and
Food Economics Inst., Agricultural Research Service.
7345. Foreign Agriculture (USDA Foreign Agricultural
Service). 1974. Koreans expand soybean output by planting
rice paddy dikes. July 8. p. 8-9.
• Summary: Korea, which doubled its imports of U.S.
soybeans last year, is again promoting a program to boost
domestic oilseed production by planting soybeans on rice
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paddy dikes. This practice, which was mandatory under the
Japanese occupation, had been abandoned until revived last
year. In 1973, “dike-bean” acreage was estimated at 86,485
acres. The Ministry of Agriculture and Forestry (MAF)
estimates that the maximum area for dike-beans now ranges
from 93,900 to 135,900 acres. A significant portion of the
crop harvested daily in the summer to be consumed as a
cooked, green vegetable, much as Americans eat lima beans.
Nearly all of Korea’s soybean production is consumed as
food. Industry sources estimate that 70% is used in homes
for making soy sauce and paste, 20% for bean curd, and
10% for bean sprouts. Address: Office of U.S. Agricultural
Attaché, Seoul.
7346. Dimler, R.J. 1974. Cooperation with soybean coop. Notes from the Director: Northern Regional Research
Laboratory (Peoria, Illinois) No. 1165. p. 1-2. July 12.
• Summary: “Last month [June 26], Mr. Joe Givens, Dawson
Mills, Dawson, Minnesota, and six of his engineering,
sales, and operating staff flew to Peoria to consult with OC
[Oilseed Crops] and ED [Engineering and Development]
staff on flavor problems of soybean meal products. Industry
reports had reached them of a significant flavor improvement
in the last 2 years. Our consultations were centered on:
quality control relating to enzyme inactivation and flavor
improvement; azeotropic solvent extraction to improve flavor
of defatted flakes; flash desolventizing of soybean products;
and extrusion processing. After the discussions they visited
our soybean processing and extruding facilities in the pilot
plant. A sizable portion of Dawson’s production (1,500 tons
per day) is slated to go into human soybean food products:
grits, flour, and texturized products.”
Note: Givens and co-workers expressed concerns with
getting a new plant and new soy processes going, including
texturized proteins, isolates, concentrates, etc. Address: Area
Director, Northern Regional Research Lab., NCR [North
Central Region], ARS, USDA.
7347. Oyloe, Turner L. 1974. Germany sets soybean import
record; Meal purchases drop. Foreign Agriculture (USDA
Foreign Agricultural Service). July 29. p. 6-7, 20.
• Summary: Soya Mainz is a new West German soybean
crushing plant that started operations in June 1973. West
Germany imported 2,160,900 tonnes of soybeans in 1970,
96% of which were from the U.S. In 1973, the country
imported 1,379,500 tonnes of soybeans, only 73% of which
were from the U.S. Also in 1973, Germany imported 350,000
tonnes of soybean meal, 60% of which was American.
Photos show: (1) An outside view of the Soya Mainz
plant. (2) U.S. soybeans being loaded from Ocean vessels
to barges at Hamburg. Address: U.S. Agricultural Attaché,
Bonn, West Germany.
7348. Drummond, H. Evan. 1974. Georgia’s share of U.S.

agricultural exports. Georgia Agricultural Experiment
Station, Research Report No. 189. 19 p. July. [12 ref]
• Summary: Under “Georgia’s export share of specific
commodities,” one section discusses soybeans. Address:
College of Agricultural Economics, College of Agriculture,
Univ. of Georgia, Athens, Georgia 30602.
7349. Greenshields, Bruce L. 1974. Changes in exchange
rates: Impact on U.S. grain and soybean exports to Japan.
ERS Foreign (USDA Economic Research Service) No. 364.
17 p. July. [21 ref]
• Summary: “The U.S. dollar/Japanese yen exchange rate
changed several times in 1971-73 after a long period of
stability. The rate had been 360 yen per dollar from April 24,
1949, to August 28, 1971, when the yen floated. Changes
that occurred thereafter resulted in a 32 percent increase in
the purchasing power of the Japanese yen in the U.S. export
market by the end of 1973.” Address: Economist, Foreign
Demand and Competition Div.
7350. Kotula, A.W.; Twigg, G.G.; Young, E.P. 1974.
Palatability of unseasoned beef-soy patties. J. of Animal
Science 39(1):171. July.
Address: Meat Science Research Lab., ARS USDA,
Beltsville, Maryland 20705.
7351. Iammartino, Nicholas R. 1974. Fabricated protein
foods. Chemical Engineering 81(16):50-52, 54. Aug. 5. [2
ref]
• Summary: New sources of protein for human food are
emerging as one way to relieve the growing protein crunch.
Soy-based protein products are expected to maintain a lion’s
share of the expansion, with cottonseed a distant second.
A spokesman for General Mills predicts that the market for
textured vegetable proteins will double during the rest of the
1970s from a 1973 demand of 110 million lb (nearly all soy).
Initial advances have been mostly in institutional “captive
feeding” programs, such as school lunch and hospital
feeding programs. Few household consumers have tried the
product. A report titled “Engineering protein foods: What’s
happening” published by Business Communications Co.
(Stamford, Connecticut; $400) predicts a less bullish but still
hefty growth of 56% a year during 1973-1980. And a Cornell
University [New York] study predicts that “vegetable analogs
and extenders will constitute 10% of the U.S.’s total ‘meat’
diet by 1985.
The two main companies making “textured protein
products based on spun soy fibers” are General Mills and
Miles Laboratories, Inc.
One table on page 52 (from Frost & Sullivan’s “The
Fabricated Foods Market”) shows estimated growth of the
fabricated foods market ($ million) in 1972, 1976, and 1980
for 12 categories of human food. Vegetable protein products
are expected to grow from $82 million in 1972, to $316.5
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million in 1976, to $1,513.9 million in 1980.
Another table on page 52 (from Business
Communications Co.) shows “Projected use of textured
vegetable-protein, by market” (million lb) in 1975, 1980,
1985, 1990, and 2000. The markets are school lunch, public
eating, federal institutions, and commercial & others. For
each of these 5 years, the total is also divided into extruded
type and spun type, in both pounds and dollar value. The
totals and largest segments are as follows: In 1975–188
million lb of which 60% is school lunch. 62% extruded type
by weight. Sales value is $111 million, of which 58% is
from spun type. In 1980–1,807 million lb of which 69% is
commercial & others. 59% extruded type by weight. Sales
value is $1,093 million, of which 61% is from spun type.
1985–4,484 million lb of which 70% is commercial & others.
In 1990–9,719 million lb of which 76% is commercial &
others. 60% spun type by weight. Sales value is $6,801
million, of which 77% is from spun type. Year 2000–12,212
million lb of which 77% is commercial & others.
A sidebar titled “Single-cell protein may hold a
long-term answer to the protein crisis” discusses several
approaches: 1. Amoco Foods Co. (Chicago, Illinois) is
building a plant in Hutchinson, Minnesota, expected to be
completed next year. It will produce about 10 million lb/
year of Torula yeast from a substrate of ethylene-derived
ethanol. 2. Rank, Hovis, McDougall Ltd. (RHM, London)
and Du Pont (Wilmington, Delaware) have a joint venture
in the form of a 150 ton/year pilot plant that uses RHM’s
continuous-fermentation process to grow fungi on such
substrates on such carbohydrates as beans, molasses, or
cassava. The combine admits the product is a long way from
being commercialized. Fungi-type protein “has a texture that
makes for easy fabrication into meat analogs.” 3. A team of
Exxon Corp. (New York) and Nestlé (Vevey, Switzerland)
has a pilot plant that is growing yeasts and bacteria on a
petroleum substrate (that is neither gas oil nor paraffins); But
will consumers eat “petroprotein”?
Also discusses proteins from cottonseed, rapeseed,
sunflower seeds, alfalfa (leaf protein concentrate),
fractionated whey, and fish protein concentrate.
Although leaf protein concentrate was proposed at least
30 years ago, the first plant has been running only since mid1970. It makes 10 tons/day for animal feed and is operated
by Batley-Janss Enterprises (Brawley, California).
In 1973 researchers at USDA’s Western Regional
Research Lab. in Albany, California, originated the alfalfa
technique (Chemical Engineering, Jan. 22, 1973, p. 7677). The quality of the concentrate is too poor for human
consumption, mainly because of flavors and colors from
the alfalfa chloroplasts. Now, however, USDA has two
new processes that yield a bland, white concentrate. The
first process removes the chloroplasts by coagulation and
centrifuging, the second by ultrafiltration. Last summer
leaf protein began to be produced commercially in Tamasi,

Hungary, under the name Vepex.
Note: This is the earliest document seen (Aug. 1997)
that mentions the work of Rank Hovis McDougall with
fungal protein. Address: Assoc. editor.
7352. Shepherd, Ian S. 1974. Re: Request to visit Northern
Regional Laboratories. Letter to Dr. A.I. Wolff, USDA, ARS,
Northern Utilization Research & Development Division,
Peoria, Illinois 61604, Aug. 6. 2 p. Typed, with signature on
letterhead.
• Summary: Shepherd plans to visit the USA for 2 weeks
later this year. He requests permission to visit the “Northern
Regional Laboratories” to discuss areas of mutual interest.
Page 2 is a “Career summary” (resumé). The Colworth/
Welwyn Laboratory in which he works “employs about
1,300 people and is the largest food laboratory in Western
Europe.” Address: PhD, Unilever Research, Colworth/
Welwyn Lab., Unilever Ltd., The Frythe, Welwyn, Herts.
AL6 9AG, UK. Phone: Welwyn 5121.
7353. Ellis, John J.; Wang, H.L.; Hesseltine, C.W. 1974.
Rhizopus and Chlamydomucor strains surveyed for milkclotting, amylolytic, and antibiotic activities. Mycologia
66(4):593-99. July/Aug. [11 ref]
• Summary: “Nine strains of Chlamydomucor oryzae and
347 strains of Rhizopus, representing 10 species, were grown
in rice flour and wheat flour media. When grown on wheat
flour medium, nearly all strains exhibited amylolytic activity
and more than 300 strains showed milk-clotting activity.
Almost all strains of R. arrhizus exhibited antibiotic activity
against NRRL B-765 Bacillus subtilis. The 23 strains of
R. stolonifer showed none of these activities. Renninlike
proteinases from microorganisms have attracted interest
in the past few years as possible substitutes for rennin in
making cheese.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
7354. Siemens, John C.; Hirning, Harvey J. 1974. Harvesting
and drying soybeans. Illinois College of Agriculture,
Cooperative Extension Circular No. 1094. 12 p. Aug.
• Summary: Contents: I. Soybean harvesting. Where
harvesting losses occur: Preharvest losses, gathering
losses, threshing, separating, and cleaning losses. Weed
control is essential. Have combine ready ahead of time.
Combine adjustments. Header adjustments. Operating
practices. Measure your losses. What are reasonable loss
levels? I. Drying soybeans. High temperature drying.
Address: 1. Assoc. Prof.; 2. Asst. Prof. Both: of Agricultural
Engineering, Illinois.
7355. Soybean Digest. 1974. Market development opens up
in Eastern Europe. Aug. p. 20-21.
• Summary: “U.S. soybean producers have opened a
market development campaign in the increasingly affluent
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countries of Eastern Europe-a market that has ‘tremendous
potential,’ according to Wes Randell, ASA director of market
development.
“’I can tell you it looks good, but it takes a lot of careful
consideration,’ Alex Cerne, program manager for Eastern
Europe, said of the program which is being carried out as a
joint market development effort by ASA and USDA.
“’Our main idea is to export soybean meal,’ Cerne said.
‘All these countries have a low per capita consumption of
meat. Give the workers more money and the first thing they
buy is meat.
“’There is not enough meat in the face of this rising
demand to produce for the domestic market, so it is to their
interest to upgrade their livestock industries, and it is to our
interest to help them do it.’
“U.S. exports of soybean meal the past 2 years indicate
the added emphasis being placed on livestock production
by Eastern European governments. Meal exports, excluding
transshipments, to the seven countries (Yugoslavia,
Czechoslovakia, Hungary, Poland, Romania, Bulgaria and
East Germany) more than doubled between fiscal years 1972
and 1973.”
7356. Soybean Genetics Newsletter. 1974--. Serial/periodical.
Ames, Iowa: USDA Agric. Research Service and Iowa
State University Dept of Agronomy. Vol. 1 April 1974. Reid
Palmer, editor.
• Summary: In Feb. 2006 the National Center for Soybean
Biotechnology (NCSB) took over responsibility for the
Soybean Genetics Newsletter. All previous digital archives
were lost and they neither received nor have any back issues
of the newsletter. Presumably Iowa State University has the
full set.
In July 2010 this Newsletter was on the web at www.
soybase.org:8083. Vol. 37 for the year 2010. Below the
headline we read: “www.soygenetics.org. Henry Nyugen,
editor.” Below that, in bold red letters: “June 2010–”After
open discussion at the 2010 Soybean Breeders Workshop
it was decided to cease publication of the Newsletter. All
previous content has been archived and will remain available
at SoyBase.”
Talk with Reid G. Palmer. PhD, USDA at Iowa State
Univ. 2010. July 12. Reid had edited the Soybean Genetics
Newsletter but it was never part of his USDA job description;
Reid is employed by USDA, which pays all of his salary.
When it went electronic in 1999 (Vol. 26), Reid and the
Soybean Genetic Committee decided it was time to transfer
this responsibility to another person; it went to Dave Lohnes
at The Ohio State University (Wooster, Ohio. Phone: 330263-3648), who was a soybean breeder at the time. As Dave
got more interested in computers, the responsibility passed
to John Finer (Pron. FAI-nur) of USDA, also at Wooster
(Phone: 330-263-3880). During its latter years the Newsletter
was dying a slow death, because it was not a peer-reviewed

journal and thus articles published in it did not count on
one’s resume or toward career advancement. Reid has never
heard that the electronic files were somehow lost; ask John
Finer. Another person who may know more about this is
David Grant (of USDA), who, like Reid, is at Iowa State
Univ. David is the curator of SoyBase (the soybean genetics
database) and responsible for the website “SoyBase and
the Soybean Breeder’s Toolbox: Integrating Genetics and
Molecular Biology for Soybean Researchers” (www.soybase.
org. Phone: 515-294-1205). The agricultural library at
Iowa State Univ. (Ames) probably has a complete set of the
printed back issues. The complete soybean genome has been
sequenced was published recently in the Jan. 14 issue of the
prestigious journal Nature (Vol. 463, p. 178-83).
Talk with David Grant of Soybase. 2010. July 13. As of
yesterday, July 12, all past electronic issues of the Soybean
Genetics Newsletter are archived and available on Soybase
(www.soybase.com). Click Resources on the top toolbar,
then go down to Communications, and under it is Soybean
Genetics Newsletter. That is a link which takes you to
soybase.org:8083. At the lower left of the homepage, under
Archive, there is a pulldown to “Select issue” from Vol. 26
(1999) to Vol. 36 (2009). Address: Dep. of Genetics, Iowa
State Univ. Ames, IA 50011. Phone: 515-294-7378.
7357. Dutton, H.J. 1974. Analysis and monitoring of
trans-isomerization by IR attenuated total reflectance
spectrophotometry. J. of the American Oil Chemists’ Society
51(9):407-09. Sept. [10 ref]
• Summary: Infrared spectrophotometric analysis shows
trans fatty acids in non-hydrogenated commercial oils! Soy
oil (non-hydrogenated) is mentioned; it is used to dilute
methyl elaidate. Address: Northern Regional Research Lab.,
Peoria, Illinois.
7358. Holsinger, V.H.; Sutton, C.S.; Vettel, H.E.; et al.
1974. Production and properties of a nutritious beverage
base from soy products and cheese whey. In: Proceedings
Fourth International Congress Food Science and Technology.
Madrid, Spain: International Union of Food Science &
Technology. 6 vols. See vol. 5, p. 25-33. Held 23-27 Sept.
1974 at Madrid, Spain. [17 ref]
• Summary: The beverage base is made from fluid sweet
cheese whey, full fat soy flour, soybean oil, and corn syrup
solids; they are combined, pasteurized, homogenized,
and condensed. Address: USDA, ARS, Eastern Regional
Research Center, Philadelphia, Pennsylvania 19118.
7359. Murphy, Elizabeth W.; Watt, Bernice K.; Rizek,
R.L. 1974. U.S. Department of Agriculture Nutrient Data
Bank. J. of the Association of Official Analytical Chemists
57(5):1198-1204. Sept. [22 ref]
• Summary: Thanks to nutrition labeling, there has recently
been a renewal of interest in food composition.
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“As part of its long-standing program for providing
representative data on the nutrient composition of foods,
the U.S. Department of Agriculture is developing a Nutrient
Data Bank which, compared with the past, will have a far
greater input of data from industry, an increase in the amount
of data available for computer use, and an increase in the
speed of releasing data to the public.” Address: Consumer
& Foods Economics Inst., Agricultural Research Service,
USDA, Hyattsville, Maryland 20782.
7360. Brody, Jane E. 1974. Search for protein crucial in
struggle against hunger: studied protein in corn. New York
Times. Oct. 11. p. 41. *
• Summary: Mentions the Regional Soybean Laboratory in
Urbana, Illinois.
7361. Cohen, Marshall H. 1974. Demand for soybean meal
in Denmark. ERS Foreign (USDA Economic Research
Service) No. 368. 36 p. v + Oct. [26 ref]
• Summary: Total use of soybean meal in Denmark is
projected to increase to 756,000 tons in 1980, compared to
the base period estimate (1969) of 468,000 tons. In 1973 the
USA accounted for over 90% of Denmark’s soybean imports.
Denmark imports almost all of the oilseeds it processes.
Soybeans account for about 95% of the crush. Danish
oilseed meal–principally soybean, copra, and palm kernel–is
produced at two crushing plants: The Dansk Sojakagefabrik
A/S (Danish Soycake Factory) in Copenhagen, and the
Aarhus Oliefabrik A/S (Aarhus Oil Factory) in Jutland.
A photo on the cover shows the Dansk Sojakagefabrik in
Copenhagen. In 1970, the two factories together produced
approximately 460,000 tons of meal, or over 80% of soybean
meal utilization.
Note 1. This is the earliest English-language document
seen (Sept. 2016) that uses the word “Soycake” (or
“soycake”) to refer to soybean cake.
Note 2. The EC (European Community) is also referred
to as the EEC, EC-9, and Common Market. The CAP is the
Common Agricultural Policy. Address: Foreign Demand and
Competition Div., Economic Research Service, Washington,
DC.
7362. Demand for soybean meal in Denmark. 1974.
Washington, DC: USDA. ERS-Foreign 368. *
7363. Soybean Digest. 1974. ASA and FAS: Partners in
market development. Oct. p. 13-14.
Address: FAS USDA.
7364. Soybean Digest. 1974. Princess Soya Debbie Weuve.
Oct. p. 17, 25. Cover story.
• Summary: The color cover photo shows the Princess
wearing her crown. Another photo (p. 17) shows her wearing
her crown and sash, speaking into a microphone. She helps

to “tell the ASA story.”
A third photo (p. 25) shows her standing next to
Secretary of Agriculture Earl Butz during Farm Focus Days,
in Van Wert, Ohio, in late August.
7365. Tontz, Robert L. 1974. U.S. agricultural exports under
Public Law 480. ERS Foreign (USDA Economic Research
Service) No. 395. 257 p. Oct.
• Summary: “Preface: This publication presents a statistical
summary of agricultural exports made under food aid
programs authorized by Public Law 83-480, the Agricultural
Trade Development and Assistance Act of 1954, as
amended, and Mutual Security (AID) programs. It covers
19 fiscal years, 1955 through 1973, and updates 12 Years
of Achievement under Public Law 480, ERS Foreign 202,
issued in November 1967.
“Exports are reported by commodity group, value, and
quantity, when possible, for each year of the 19-year period.
The value of exports by country is shown for each year and
for the total period. This report adds two new statistical
series on exports under food aid programs: (1) country by
commodity group and (2) commodity group by country.
“Exports under credit sales programs–the Commodity
Credit Corporation (CCC) export credit sales program and
Export-Import Bank loans and loan guarantees–are reported
by commodity group and by country.
“Statistics on exports under the barter provisions of
P.L. 480 have been included in commercial sales for dollars
and excluded from exports under Government programs
beginning January 1, 1963, as such sales were considered to
be equivalent to cash sales.
“This publication was prepared under the general
direction of Robert L. Tontz, Program Leader, Statistics
Program Area, Foreign Demand and Competition Division,
Economic Research Service.
“Louise E. Stanton, Statistical Assistant, was responsible
for developing the data base and the research required for
updating the complete Government Programs Statistical
Series. Linda C. Myers did most of the statistical tabulations
and calculations. Betty Case with the help of Nina M.
Brandt and Thelma J. Carpenter designed the system and
programmed the information for automatic data processing.
“Background: Public Law 480 is the basic legal
authority for sharing the abundant agricultural production
of the United States with the developing countries that have
food deficits. Since its inception in July 1954, P.L. 480 has
evolved from a temporary measure of surplus removal into a
major tool in the world struggle for freedom from hunger and
an effective instrument to stimulate economic development
and support of U.S. foreign policy goals.
“The Agriculture and Consumer Protection Act of 1973
extended P.L. 480 legislation through December 31, 1977.
The Food for Peace Act of 1966 substantially amended the
basic legislation and authorized a comprehensive program
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which emphasized agricultural self-help by recipient
countries. It also called upon other highly developed
countries to contribute toward bringing the world food
supply into better balance with a rapidly increasing world
population. As a result of the 1966 amendments, P.L. 480
food aid was no longer limited to surplus commodities, but
encompassed commodities determined to be available by the
Secretary of Agriculture. Another important feature of the
1966 legislation was a provision for transition from sales for
foreign currencies to sales for dollars on credit terms.
“Food has been furnished under P.L. 480 to hundreds of
millions of people, not only to meet emergency situations,
but also to supply nutritional needs and thereby contribute to
the economic development of recipient countries. Loans to
recipient countries for economic development have been the
largest single use of foreign currencies generated under the
program. Commodities sold under long-term dollar credits
have generated local currencies which recipient governments
apply to economic development.” Address: Program Leader,
Statistics Program Area, Foreign Demand and Competition
Div., Economic Research Service, USDA.
7366. Ruff, Samuel O. 1974. Brazil harvests record crops–
Soybean exports to gain by half. Foreign Agriculture (USDA
Foreign Agricultural Service). Nov. 11. p. 2-4, 15.
• Summary: Brazil’s spectacular 1974 soybean harvest
at 7 million tonnes is almost 30% higher than last year’s
and nearly double that of 1972. In 1973, coffee exports
were valued at $1,340 million, soybeans at $917 million,
and sugar, $600 million. Underlying Brazil’s farm export
push is a desire to increase export earnings in the face of
the world energy crunch. Brazil must import a large part
of its petroleum and related products. A major stimulus
to Brazilian farmers has been the increase in guaranteed
producer prices. Although the Government maintains quotas
on soybean exports to insure adequate domestic supplies,
it removed the export tax on meal in 1973 and has since
reduced the tax on soybeans from 13 to 9.5% for 1974
exports. Address: Foreign Demand and Competition Div.,
Economic Research Service.
7367. Rackis, J.J.; McGhee, J.E.; Liener, I.E.; Kakade,
M.L.; Puski, G. 1974. Problems encountered in measuring
trypsin inhibitor activity of soy flour. Report of collaborative
analysis. Cereal Science Today 19(11):513-16. Nov. [9 ref]
• Summary: “A collaborative study by a Committee on
Soybean Trypsin Inhibitor Analysis revealed that several
factors affect both accuracy and reliability of the procedure
used to determine trypsin inhibitor activity in raw and heattreated soy flours.”
“The relative standard deviation (RSD) between
collaborators analyzing extracts prepared in their own
laboratories was ±48% compared with an RSD of about ±5%
for common extracts.” Address: Northern Regional Research

Lab., Peoria, Illinois.
7368. Soybean Digest. 1974. Soy protein–Knowledge now.
Nov. p. 18-19.
• Summary: “The American Soybean Assn. sponsored the
first World Soy Protein Conference in 1973. How did that
conference come to be, what did it accomplish and what are
plans for future conferences?
“History: The idea was presented to the ASA Market
Development Committee for review and approval in 1972. It
was decided that such a conference was a desirable market
development activity for U.S. soybean products and the
board made the principal decision to sponsor it.
“The first meeting of the Conference Steering
Committee was in March 1973 in Brussels. Dr. Karl Fangauf,
ASA country director for Germany, was elected chairman.
Shortly thereafter, a Conference Program Committee was set
up in the U.S. Dr. Fred Senti of USDA’s Foreign Agricultural
Service was chairman.
“Committees in Washington, D.C., Brussels, Hamburg
and Hudson [Iowa] worked together to organize a first-class
conference.
“Objective: Objectives of the World Soy Protein
Conference were (1) to explore the present and future
prospects for specialized soy protein products in foods, (2) to
deal with new technologies available and (3) to demonstrate
the utilization of various soy protein products in modern
food applications.
“Hence, the conference was directed to the food industry
and principally to the European food industry to help
accomplish the breakthrough for soy protein and to raise its
use in foods in Europe as compared to the U.S.
“Accomplishments: The conference became
internationally recognized with representatives of
governments of several nations present.
“A total of 12 well-known international organizations
representing the interest of governments, industry groups,
research associations and U.N. organizations had agreed
to co-sponsor the conference and were represented with
delegates. A total of 1,059 people representing 50 countries
registered for the conference.
“The conference included a broad scientific program
with the presentation of 67 technical reports. Outstanding
speakers–specialists in their respective fields–from 14
countries appeared on the program which included sessions
on world protein markets; the production and properties of
soy protein products; legal and regulatory aspects of soy
utilization in foods; utilization of soy protein; and nutritional
aspects of soy protein foods plus roundtable discussions on
soy protein in cereal products; soy protein in meat and meatlike products; soy protein in dairy-type foods, beverages,
confections, dietary and other foods; and the nutritional
aspects of soy protein foods.
“The proceedings of the conference were published
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in the Journal of the American Oil Chemists’ Society and
in a separate book. A copy was mailed to each conference
participant and other copies are available from ASA’s
Hudson office.
“While the conference was a significant accomplishment
in itself, the results of the conference have been far reaching.
“As a result of the conference, the entire food industry
of Europe has been confronted with the question of the
significance of soy protein. For many food producers it was
the first time soy protein was mentioned. So, the conference
reached not only the 900 industry representatives present but
laid groundwork with many more companies.
“Individual firms and industry associations have begun
to realize that they need to request legislative changes in
their respective countries to fully utilize the advantages of
soy protein. The conference has attracted a growing number
of friends who can join hands in further efforts to get
regulations added and laws improved.”
Up next: A similar conference for Latin America.
Photos show: (1) Many delegates seated at the
conference. (2) ASA President Tilson; Arnold Mergell,
FEDIOL; U.S. Senator Humphrey; and Dr. Karl Fangauf,
ASA country director for Germany, meet during the Munich
Conference. (3) ASA Executive Vice President Jackson
addressing delegates.
7369. Soybean Digest. 1974. The quadruple whammy. Nov.
p. 6.
• Summary: “This has been the year of the ‘triple whammy,’
says Secretary of Agriculture Earl Butz–first, the spring rains
that made planting late; second, the summer drought that hurt
crop prospects in many areas; and third, the early freezes that
cut further into already reduced crops.
“But the USDA itself provided another ‘whammy’–
perhaps the crucial one–in early October when it, in effect,
put a type of control on exports despite all of the promises
and assurances that the disastrous experiences of the 1973
soybean embargo would never be repeated.
“Weather problems were well known into harvest and
were something that most farmers with reduced crops could
contend with if they could get a good price on the smaller
crop: that they salvaged. After the earliest frosts in history
in some areas–as early as Sept. 2-3 in the northern Corn
Belt–farmers realized that yields generally would be down
and that green soybeans might mean a quality problem. In
fact, the October crop report estimate of 1,262 million bu.
for soybeans was higher than most of the trade expected,
although the report did not make any allowances for
soybeans that might have been lost in the southern Corn Belt
from the Oct. 1-2 freeze. But the crushing blow on top of
the weather was the government action on exports that was
brought on by the smaller crops and then a mistake in timing
on a large sale of grain to the Soviet Union.
“’If the weather doesn’t wipe us out, the government

will,’ a strongly worded ASA statement said immediately
after the sale of 90 mil. bu. of corn and 35 mil. bu. of wheat
to the USSR was cancelled by the administration on Oct. 4.
What is especially discouraging is that the government has
clamped down on what farmers export. But nothing has been
done about exports of those input items that farmers need
like fertilizer and machinery that are skyrocketing in cost
because farmers must meet the price that export buyers are
willing to pay.
“’The action causes loss of confidence on both sides
of the ocean,’ says ASA executive vice president Ralph
Jackson. ‘Our foreign customers say we are not a reliable
supplier, and the U.S. farmer is now asking himself, `Why
produce more when the government limits what I can sell?’
“Jackson was absolutely correct when he predicted after
a September trip to the USSR that the Soviets would need
to get into the world grain market if they wanted to build up
their livestock production. Rumors of such major grain sales
to the Soviet Union and possibly to China, which spurred
soybean futures prices to over $9.50/bu and corn futures over
$4/bu, was more than the administration could take when the
reports started coming true. Republicans didn’t need another
Russian grain sale heading into the election, especially since
it would probably mean more inflation. So President Ford
used the threat of tougher controls, and two major grain
companies decided it would be wiser to back out of their
deals with the Russians.
“USDA also initiated a ‘voluntary’ reporting system
which ‘requires’ exporters to get approval from USDA
before making any sales to any one country of 50,000 tons or
more or for all sales during a week when the cumulative total
of sales by a firm tops 100,000 tons. USDA will not approve
any sales for unidentified destinations and will carefully
consider all sales of a large quantity to any country or sales
that appear to differ from normal buying patterns.
“That doesn’t spell out-and-out export controls that
many had feared, but it does give USDA almost total say on
how much grain or soybeans will be shipped and to whom
the shipments will go. In the long run, that’s the effect of the
early October export action that could linger on to hurt future
foreign sales long after the cancelled Soviet sale is behind
us. It’s another example of government meddling in the
marketplace in an effort to control domestic prices, and every
time that has occurred in the past, it has not worked out for
the benefit of the American soybean grower.”
A sidebar table shows “How USDA sees supply and
demand” in the 1973-74 season and the 1974-75 season.
7370. Soybean Digest. 1974. Fewer animal numbers could
reduce meal demand. Nov. p. 10-11.
• Summary: “Although soybean supplies will be down
sharply in the season ahead compared to the past year,
there’ll also be a lot fewer animal units to use up the
supply, according to recent USDA reports. That fact is not
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surprising-all you have to do is look at the feed cost ratios in
Figure 1 to see that there isn’t any area of animal feeding that
rates better than ‘poor’ for profitability. These ratios are for
August before the early freeze sent grain and soybean prices
on a new upward surge.”
7371. Soybean Digest. 1974. Soybean research from ancient
to ultramodern. Nov. p. 24-25.
• Summary: About the research work of Dr. H.L. (Hwa
Li) Wang and her husband Dr. Li Chuan Wang, both of the
USDA’s Northern Regional Research Lab., Peoria, Illinois.
Mrs. Wang, a biochemist, is studying tempeh. Her husband
researches soy protein yields. Describes how to make tempeh
and tempeh starter.
Photos show: (1) Dr. H.L. Wang holding a packet of
freeze-dried tempeh starter. On the table is a sausage-shaped
roll of tempeh “for easy slicing and deep-fat frying.” (2) Dr.
L.C. Huang. (3) The two PhDs together holding a basket of
mold cultures in test tubes.
7372. Soybean Digest. 1974. Soviet Union–Long range
[soybean] market. Nov. p. 31.
• Summary: “Rapid expansion of the livestock industry in
the Soviet Union is creating a potential long range market for
U.S. soybeans. The Soviets are searching for high-quality,
dependable protein supplies to formulate into their livestock
rations.
“’There is a noticeable shortage of protein in most
livestock rations and the protein being fed could be
substantially improved,’ said Ralph Jackson, ASA executive
vice president.
“’This is particularly true for poultry and swine
rations. In many cases the rations are formulated away
from where the feeding actually takes place and there is no
chance to supplement or modify the feed to fit the livestock
requirements at a particular location.’
“Jackson made his observations after an 11-day tour
of the Soviet Union’s prime livestock producing areas in
Moldavia and the Ukraine. The tour, sponsored by the
Foreign Agricultural Service (FAS), was designed to explain
the types of services FAS and nonprofit cooperators can offer
and the relationship between cooperators and FAS.
“’We do see some market development possibilities for
ASA in lending technical assistance for the formulation of
balanced livestock rations,’ Jackson noted. ‘However, this
won’t happen until the Soviets request our assistance, but we
feel this will be forthcoming.’
“At the present time there is a generic weakness in the
livestock–especially in cattle-that reduces the efficiency of
feed conversion and production.
“’But if high performance animals are introduced, the
feed should be improved in order to achieve an improvement
in feed conversion and production,’ Jackson said.
“The Soviets are very interested in improving the quality

of their livestock herds, Jackson believes. They also know
about the quality of U.S. soybeans but showed some concern
for the long range supply situation of U.S. soybeans.
“Jackson explained that the U.S. could be counted on
for a dependable supply but that demand could be calculated
more easily if they could tell us their needs and U.S. growers
could plan accordingly.
“The Soviets are rapidly developing specialized
complexes for livestock production. The plan is for all
livestock to be combined from all the collective farms in a
specified district into one central complex where they will be
raised and fattened in total confinement. The group visited
several of these operations for swine, cattle and poultry. One
swine complex housed 54,000 hogs with one operator for
each 1,000 head.
“The Soviets have raised approximately 800,000 acres
of soybeans this year but only harvest yields of 15 bu/per
acre, Jackson said. The soybean crop is primarily grown in
the far eastern area of the Soviet Union and is a long distance
from the prime livestock producing area of the country.
“The soybeans are processed with the meal used in
livestock feeds and the oil used in margarine for cooking.
“Included in the delegation making the tour were Jimmy
Minyard, assistant sales manager for FAS; Koy Neeley, grain
and feed division of FAS; Robert Rumler, vice president of
the Holstein Friesian Assn.; and Jackson.”
7373. Soybean Digest. 1974. East meets West in soybecue
sauce. Nov. p. 38.
• Summary: “A Japanese scientist has added soybean miso
to American barbecue sauce in a new East-meets-West
food, ‘soybecue’ sauce. Ichiro Ouchi, studying at the USDA
research laboratory in Peoria, Illinois, replaced part of the
catsup in conventional barbecue sauce with red miso, a
fermented soy food, to formulate the new sauce...
“Mr. Ouchi is studying the use of miso made from U.S.
soybeans in American foods like meat sauces, salad dressings
and snack dips and spreads. His research with Hwa Lih
Wang, biochemist, and Dr. C.W. Hesseltine is sponsored by
the Shinshu Miso Association, an organization of Japanese
companies.”
7374. Wilson, Richard F.; Rinne, Robert W. 1974.
Phospholipids in the developing soybean seed. Plant
Physiology 54(5):744-47. Nov. [16 ref]
Address: Agricultural Research Service, USDA, Dep. of
Agronomy, Univ. of Illinois at Urbana-Champaign, Urbana,
Illinois 61801.
7375. Henry, Wayne. 1974. Re: Literature on soy grits and
flour. Letter to Walter Wolf, Northern Utilization Research
Lab., 1815 University, Peoria, Illinois 61601, Dec. 20. 1 p.
Typed, with signature on letterhead.
• Summary: He encloses a technical bulletin on the
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company’s soy flour and grits. “As of this date, we do not
have any printed literature on our soy protein concentrate.”
Printed across the bottom of the letterhead: “Far-MarCo food operations: (headquarters) Hutchinson, Kansas;
Overland Park, Kansas; St. Joseph, Missouri; Shreveport,
Louisiana; Seattle, Washington; Los Angeles, California.”
Note: Dr. W.J. Wolf states on 17 Oct. 1974, based on
information from Bert Miner of the Farmer Cooperative
Service, that Far-Mar-Co is producing about 100 tons/day
of defatted edible soy flour and 30 tons/day of soy protein
concentrate. However the concentrate plant is now down
because of a previous explosion in the alcohol recovery unit.
They also have a small pilot plant in Hutchinson, Kansas,
making “TVP” [textured soy flour] in unknown amounts.
Dr. Henry told Dr. Wolf on 19 Dec. 1974 that they make soy
protein concentrates but have not promoted them much. They
are using some of it internally and are not yet up to capacity
on production. Address: Vice President, Food Operations,
Far-Mar-Co, Inc., 960 North Halstead, Hutchinson, Kansas
67501. Phone: 316-663-5711.
7376. SoyaScan Notes. 1974. Chronology of soybeans,
soyfoods and natural foods in the United States 1974
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: 1974 March. The first issue of Vegetarian Times
is published by Paul Obis in Chicago, Illinois.
1974 April. Bob Gerner (of Westbrae) and William
Shurtleff (guide) travel throughout Japan searching for
quality sources of traditional miso and soy sauce. Right after
the trip, Westbrae starts importing these products.
1974 Aug. 9. President Nixon, elected in 1968 and 1972,
resigns after the Watergate scandal. Gerald Ford succeeds
him as president. Butz continues as Secretary of Agriculture.
1974. Brazil passes West Germany to become the
world’s second largest soybean crusher, after the U.S.
1974 late. Miles Laboratories / Worthington introduces
the Morningstar Farms line of meat analogs based on spun
soy protein fiber. Sold nationally at U.S. supermarkets.
1974 late. The Farm in Summertown, Tennessee,
publishes Yay Soybeans!, a 14-page booklet containing many
innovative soyfoods recipes, such as “soy ice cream–ice
bean,” soy yogurt,” “soy cheese,” “soy cheesecake,” “soy
mayonnaise,” and “soysage” (a meatless okara & soymilk
sausage). Most of the dairylike products were made with
fresh or cultured soymilk. The Farm now grows 150 acres
of soybeans to feed its community of 800 people. It has just
established Plenty, a non-profit corporation “To help share
out the world’s food, resources, materials, and knowledge
equitably for the benefit of all.”
1974. The Farm in Summertown, Tennessee, publishes
Hey Beatnik, which contains the earliest know use of the
term “Soy Dairy.” The Farm’s soy dairy now makes 60
gallons of soymilk a day at a total cost of $0.30 per gallon.

1974. Tofu Recipes, the first book on tofu in English,
written and self-published by Grace Kikuchi in Ann Arbor,
Michigan. Spiral bound and 47 pages long, it gives a recipe
for homemade tofu and uses tofu largely with fish and meat.
1974 Nov. World Food Conference in Rome, Italy.
Delegates from 130 UN member countries adopt an
international strategy to overcome world hunger and
malnutrition.
1974-1975? Eden Foods starts to import natural foods,
including miso and shoyu, from Japan.
7377. Better Nutrition. 1974. Soybeans for good eating. Dec.
p. 16-17, 43-45.
• Summary: This is a popular summary of: Sinclair, Patricia;
Vettel, R.S.; Davis, C.A. 1974. “Soybeans in family meals.”
USDA Home and Garden Bulletin No. 208. 26 p. June.
Contains various photos, two ads, and two recipes for using
soy sprouts.
7378. Ryan, Eamon; Fottrell, Patrick F. 1974. Subcellular
localization of enzymes involved in the assimilation
of ammonia by soybean root nodules. Phytochemistry
13(12):2647-52. Dec. [27 ref]
• Summary: This paper was received by the journal for
publication on 9 April 1974. “Experimental (p. 2651): Plants.
Soybeans (Glycine max var. Kent; seeds obtained from
U.S. Department of Agriculture, Beltsville, Maryland) were
grown in nitrogen free medium and inoculated as described
previously (Fottrell 1966) with Rhizobium japonicum strain
392.
“Nodule fractionation: Nodules were removed after 6
weeks growth, crushed and extracted...”
“Ammonia, the primary product of nitrogen fixation,
causes repression of nitrogenase synthesis. Therefore to
maintain a high rate of nitrogen fixation over extended
periods of time, as in nodulated legumes, it is obvious
that an efficient system must exist in legume nodules
for assimilation of ammonia.” In fact, this ammonia is
rapidly incorporated into a number of amino acids such as
glutamate and aspartate. “A novel enzyme system glutamine:
2-oxoglutarate aminotransferase oxidoreductase, which
probably has an important role in ammonia assimilation has
been detected, in the present studies, in the rhizobial fraction
of the soybean root nodules and in Rhizobium japonicum
grown in culture.” The role of this latter enzyme and other
enzymes such as glutamate dehydrogenase (GDH), aspartate
aminotransferase (AAT), and alanine aminotransferase
(GPT) in ammonia assimilation by soybean nodules is
discussed.
Other abbreviations used: glutamine 2-oxoglutarate
aminotransferase oxido-reductase (GOGAT), pyridoxal-5’phosphate (PLP). Address: Dep. of Biochemistry, University
College, Galway, Ireland [Irish Republic], Ryan’s present
address: Dep. of Biochemistry, Purdue Univ., Lafayette,
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Indiana 47907.
7379. Today’s Living. 1974. How can you use soybeans? Let
us count the ways. Dec. p. 20-23, 46, 48.
• Summary: A good introduction to tempeh and to food
uses of soybean with 4 photos plus recipes for Soy stuffed
peppers (with ¼ cup soy grits) and Baked soybeans (with 2
cups dry soybeans).
It begins: “In the orient soybeans are used in 400
different ways, according to Charles B. Heiser in Seed to
Civilization.” “Soy protein is of very high quality, its amino
acid content almost equalling that of eggs and meat.”
Tempeh is a staple food throughout Indonesia with its
100 million people; it is made in hundreds of thousands of
homes and in many small tempeh shops. “More than half of
Indonesia’s annual soybean crop is used for making tempeh.”
Gives a brief description of how Indonesians make tempeh.
7380. Food for Peace: Annual Reports (on Public Law 480).
1974-1986. Serial/periodical. FVA/FFP, Room 402, SA-8,
Agency for International Development, Washington, DC
20503. 27 cm.
• Summary: These reports are loaded with statistics on
shipments of soy-fortified foods. Address: Washington, DC.
Phone: 703-875-4707.
7381. Bromfield, K.R. 1974. Soybean rust and soybean rust
research. Soybean Genetics Newsletter 1:45-52. *
• Summary: Summarizes the distribution of soybean rust
and studies conducted by researchers in Australia, Taiwan,
Indonesia, Thailand, and the USA. Stresses the epidemiology
of the disease. Address: USDA ARS, Plant Disease Research
Lab., P.O. Box 1209, Frederick, Maryland 21701.
7382. Clapp, B.N., Jr.; Baird, J.V.; Sullivan, G.A.; Wells,
J.C.; Hinnant, C.D. 1974. 1973 soybean on farm test
report. North Carolina Agricultural Extension Service,
Miscellaneous Publication No. 120. 27 p. *
Address: North Carolina State Univ., Raleigh.
7383. Evans: New U.S. domestic soybean variety. 1974.
Seed color: Dull, yellow hilum.
• Summary: Sources: Kennedy, B.W.; Lambert, J.W. 1975.
“Registration of Evans and Hodgson soybeans.” Crop
Science 15(5):735. Sept/Oct. These two varieties were
developed in a cooperative program of the Minnesota Agric.
Exp. Station and USDA’s Agricultural Research Service
(ARS). “Distinguishing characteristics of Evans are white
flowers, gray pubescence, dull seed coat, and yellow hila.”
Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. “Origins and pedigrees of
public soybean varieties in the United States and Canada.”
USDA Technical Bulletin No. 1746. 68 p. Oct. See p. 4041. Maturity group: 0. Pedigree: Merit x Harosoy. Prior

designation: M61-96. Year licensed or released: 1974.
Developer: Minnesota AES (Agric. Exp. Station) and USDA.
Talk with James Orf, soybean breeder at Univ. of
Minnesota. 2003. Aug. 5. This variety was named after John
W. Evans, a leader in founding the Minnesota State Soybean
Association; it was not named after Edward E. Evans, the
pioneer soybean breeder from Michigan. Address: USA.
7384. Product Name: CSB: Corn-Soy Blend.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1974.
Ingredients: 69.7% cornmeal (processed, gelatinized),
22.0% soy flour (defatted, toasted), 5.5% soy oil (refined,
deodorized, stabilized), 2.7% mineral premix, 0.1% vitamin,
antioxidant premix (1989).
How Stored: Shelf stable.
Nutrition: Per 100 gm: Energy 380 kilocalories, protein 18
gm, carbohydrate 60 gm, fat 6 gm.
New Product–Documentation: Shipments rose from
56,700 tonnes (metric tons) in 1974 to a peak of 87,500
tonnes in 1975.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. A natural wholesome
blended food. Highly nutritious. Precooked for ease in use
and handling. A complete food. Economical. For people of
all ages. Serve as: Fried cakes, porridge, pudding, beverage,
soups, cookies, meat extender, stews, dumplings. Gives
contents and nutritive value, including details of major
nutrients, vitamins, minerals, and essential amino acids. PER
is 2.3 compared with 2.5 for casein (milk protein). Recipes
are given for beverage, porridge–pudding, unleavened
dough, and banana cake.
7385. Product Name: SFSG: Soy-Fortified Sorghum Grits.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1974.
Ingredients: 85.0% grain sorghum (dehulled, degermed),
15.0% soy grits (defatted, toasted), vitamins and minerals
(1989).
How Stored: Shelf stable.
Nutrition: Per 100 gm: Energy 359 kilocalories, protein 16
gm, carbohydrate 68 gm, fat 1 gm.
New Product–Documentation: Shipments rose from 6,800
tonnes (metric tons) in 1974 to a peak of 87,100 tonnes in
1976.
Protein Grain Products International (McLean, Virginia).
1989. Product information sheet. A natural wholesome
blended food. Highly nutritious. Precooked for ease in use
and handling. A complete food. Economical. For people of
all ages. Serve as: Hot cereal, meat extender, casseroles,
soups, pilafs, poultry and game stuffing, curries, puddings,
cookies. Gives contents and nutritive value, including
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details of major nutrients, vitamins, minerals, and essential
amino acids. PER is 2.1 compared with 2.5 for casein (milk
protein). Recipes are given for SFSG basic recipe with
variations, casserole, pudding, and cookies.
7386. Carabelli, Angelina J.; Moran, L.; Pyne, R.; Ho, J. eds.
1974. The National Agricultural Library: A chronology of its
leadership and attainments 1839-1973. Beltsville, Maryland:
The Associates of the National Agricultural Library, Inc. 17
p. 26 cm. [9 ref]
• Summary: 1839–Early foundation laid in the U.S. Patent
Office. 1862–Organic Act establishing U.S. Department
of Agriculture outlines basic mission of the Department,
subsequently adopted by the Library. 1863–The book and
journal collection of the Agricultural Division of the Patent
Office was transferred to the Department. These 1,000
volumes became the nucleus of the new library. 1864–The
departmental appropriation included $4,000 for the library
and laboratory.
1866–International exchanges of publications begun.
1867–The name of Aaron Burt Grosh appeared as the first
librarian on the Department’s roster of employees. 1868–
Space for the Library provided in the first building completed
for the Department. 1868–The Department entered upon a
system of exchange with foreign governments, societies and
individuals. 1868–On the completion of the new building for

the Department, a special room was set aside for the Library
on the first floor at the west end.
1870–First separate appropriation for Library exclusive
of salaries amounted to $1,000. 1871- Number of volumes
totaled 6,012. 1877–Action taken to organize and catalog
the Library’s publications. 1889–Collection consisted of
about 20,000 volumes. 1889–Classification of the Library
by Mr. W.I. Fletcher, Librarian of Amherst College. 1894–
Special subject bibliographies begun. 1894–W.P. Cutter
instituted the dictionary card catalog. 1900–Library of
Congress began providing the Department of Agriculture
Library with duplicate volumes not needed at the Library
of Congress. 1922–The Library issued a List of Serials
Currently received in the Library (Department Circular
187). 1923–Book collections in the Bureau of Plant Industry
Library transferred to main Library. 1934 May 9–The
250,000th volume added to collection. 1936–A List of
Periodicals Currently Received (Department Miscellaneous
Publication 245) published. 1940-1942–Centralization of
all U.S.D.A. Libraries. 1942–Publication of Bibliography
of Agriculture inaugurated. 1952–Rapid Selector patented
by Ralph R. Shaw; first library experimentation with
automated storage and retrieval of information. 1962–USDA
library designated as the “National Agricultural Library”
by Secretary Orville L. Freeman. 1965-1970–Publication
of Dictionary Catalog of the National Agricultural Library.
1965–Construction begun on new library building
at Beltsville, Maryland. 1966–Adoption of the
Library of Congress classification scheme and the
Anglo-American Cataloging Rules. 1969–New
building occupied (see photo at left). 1969–Sales
of computer tapes (CAIN) initiated. 1969–The
Associates of the National Agricultural Library,
Inc. founded. 1973–CAIN-ON-LINE inaugurated.
Address: Editorial Committee, Associates NAL,
Inc., Beltsville, Maryland.
7387. Coker’s Pedigreed Seed Co. 1974. Coker’s
soybean catalogue for Southern soybean growers.
Hartsville, South Carolina. 8 p. 28 cm.
• Summary: Robert R. Coker is company president.
Josh J. Stanton, Jr. was appointed director of
Coker Soybean Research and head of the Soybean
Division in 1972. Stanton graduated from North
Carolina State University, joined Coker’s small
grain breeding staff in 1959, then served as plant
breeder in the company’s Cotton-Soybean Division
from 1966-72.
“First hybridized U.S. varieties” (p. 3):
“Our first efforts to evaluate [soybean] varieties, and
then improve them through selection techniques,
occurred in the 1920s. The 1937 USDA Yearbook
(See: Morse, W.J.; Cartter, J.L. 1937. “Improvement
in soybeans.” Yearbook of Agriculture (USDA)
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p. 1154-89. For the year 1937. See p. 1188) refers to our
development of Oloxi, PeeDee [Pee Dee], and Yelredo
varieties from crosses. There is no known record of other
varieties being developed in the U.S. by hybridization before
that year.”
A table (p. 3) shows soybean varieties developed by
Coker’s Pedigreed Seed Company: Oloxi–prior to 1940
[actually by 1937]. Pee Dee (Coker 31-15)–prior to 1940
[actually named Coker 31-15 by March 1934 and Pee Dee
by 1937]. Yelredo (Coker 31-19)–prior to 1940 [actually
named Coker 31-9 by March 1934 and Yelredo by 1937].
Majos–1946. Yelnando–1947. Hampton–1962 (Footnote:
Original cross made for Coker’s Pedigreed Seed Company
by Dr. E.E. Hartwig, USDA). Stuart–1964. Coker Hampton
266–1964. Coker 240–1965. Coker 102–1967. Coker 208–
1968. Coker 318–1970. Coker Hampton 266A–1970. Coker
136–1974. Coker 338–1974.
Pages 4-5–Coker 136–A new early maturing soybean for
early planting.
Pages 6-7–Coker 338–A new high-yielding full-season
soybean for the Lower South.
Page 8–Coker Hampton 266A–Southeast’s most widely
planted Group VII maturity soybean!
Coker now also has offices in Tunica, Mississippi, and
Lubbock, Texas.
Photos show: (1) Josh Stanton standing in a field of
soybeans holding a bunch of soybean plants (cover). (2) A
breeding nursery with the plants just emerging. (3) A large
New Holland combine harvesting a field of soybeans. (4)
Portrait of Robert Coker, President (p. 2). (4) Portrait of Josh
Stanton. (5) Stanton in the field talking about soybeans with
visitors at a Coker Field Day near Tunica, Mississippi. (6)
Coker’s new Soybean Research Center at Hartsville (p. 3).
(7) A small, self-propelled plot harvester used for soybean
research plots and small increase blocks. It “can be cleaned
out quickly, enabling us to handle many selections in a short
time.” (8) Equipment in a Coker laboratory that can screen
many selections rapidly and efficiently for high protein. (9)
Robert Coker, President, standing in a field of new Coker
338 soybeans. (10) Dr. J.W. Neely (former director of Coker
research and now retired) and Bill Howle (production
manager) standing in a field of Coker Hampton 266A
soybeans. (11) A bag for soybeans “bearing Coker’s familiar
Red Heart Trademark.”
Note: This catalog was received by the USDA National
Agricultural Library on 27 Sept. 1974.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
7388. Cowan, J.C.; Wolf, J.C. 1974. Soybeans. In: A.H.
Johnson and M.S. Peterson, eds. 1974. Encyclopedia of Food
Technology. Westport, Connecticut: AVI Publishing Co. xiv
+ 993 p. See p. 818-28. Illust. Index. 26 cm. [29 ref]

• Summary: Contents: Introduction. Handling and storage.
Processing. Extraction. Oil products for food. Food uses of
soybean oil. Lecithin. Protein products: Whole soybeans,
flours and grits, protein concentrates, protein hydrolysates.
Uses of soy proteins.
Tables: (1) U.S. soybean production for 44 years
(1930-1973). (2) Production in 1973 for leading states. (3)
Requirements of soybean grades. (4) Composition of the
soybean and its parts. (5) Specifications for edible soybean
oil. (6) Different grades of commercial lecithin–bleached.
(7) Composition and properties of commercial lecithin
fractions. (8) Proximate analyses of commercial soybean
flours and grits. (9) Amino acid composition of soybean
protein products. (10) Analyses and properties of soy protein
concentrates. (11) Proximate analyses of commercial soy
protein isolates. (12) Selling prices and production estimates
for soybean protein products. (13) Uses of soybean protein
products. Address: 1. Retired. Both: Northern Regional
Research Lab., ARS/USDA, 1815 N. University St., Peoria,
Illinois 61604.
7389. Hill, Mary M. 1974. Combining foods to your own
best advantage. Yearbook of the United States Department of
Agriculture. p. 5-17.
• Summary: Page 16: Evening meal: “Soybeans 1 cup.
Brown rice cooked–1 cup.”
Page 17: “In recent years there has been an increase in
the number of individuals who subscribe to vegetarian diets,
particularly among young adults.” Definitions are given of
a vegetarian diet, a “pure or strict vegetarian diet” (which
excludes all foods of animal origin), an ovo-lacto vegetarian
diet (which includes eggs and dairy products, but excludes
meat, poultry and fish), and a lacto vegetarian diet (which
includes dairy products, but excludes meat, poultry, fish and
eggs).
Page 86 (left column) “... but with bran (brown rice).
The brown rice is further processed in a pearler to remove
the bran.”
Note: This is the earliest English-language document
seen (Jan. 2012) that mentions “brown rice”–which can be
defined as hulled but unpolished rice that retains most of the
bran layers, endosperm, and germ. Address: Nutritionist,
Consumer and Food Economics Inst., ARS.
7390. Kloss, Jethro. 1974. The Back to Eden cookbook.
Santa Barbara, California: Lifeline Books. “Published in
arrangement with Woodbridge Press Publishing Company.”
158 p. With Promise Kloss Moffett and Doris Kloss
Gardiner. Illust. by Daniel Guild. 22 cm.
• Summary: For the bittersweet story of how this book came
to be published, see interview with Doris Kloss Gardiner
(Nov. 1990).
Facing p. 7 are photos of Jethro Kloss, his daughter
Promise Kloss Moffitt, his granddaughter Doris Kloss
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Gardiner, and his son, Eden Kloss.
The chapter titled “Soy milk, soy cheese, soy butter
and cream” (p. 35-40) has this contents: Introduction. Soy
milk (homemade from whole soybeans). Quick soy milk
(from soy flour). How to curd soy milk (with citric acid to
make a smooth cheese [tofu]). Soy buttermilk. Soy butter
(from soy flour and soy oil). Soy cream (from rich soy milk
and soy oil). Soy cream cheese (“Use unsweetened
Soy Milk. Let it stand until it thickens {not sour},
put it on the stove and boil a minute or two...”). Soy
cottage cheese. Soy cheese (made from raw peanut
butter, tomato puree and Soy Milk). Quick soy cheese
(from soy flour). Original soy cheese (using whole
soybeans, hot water grind in a liquefier; curded with
the juice of 2 lemons). A substitute for egg yolk
(made from water, soy flour and soy oil). Address:
USA.
7391. Leading processors of soybeans, 1972-73.
1974. See p. 71
• Summary: This two-part table is Exhibit 39
of an unknown document. The two sources of
the information are Lehman Brothers Estimates,
and USDA. In 1972-72 (the crop year begins in
September) an estimated 722 million bushels of
soybeans were crushed in the United States. Estimates of the
number of bushels crushed by major U.S. soybean crushers
is as follows:
Cargill 130 million bushels. 18.0% of industry total.
Archer-Daniels- Midland 120 million bushels. 16.6% of
industry total.
Central Soya 90 million bushels. 12.5% of industry total.
Ralston-Purina 70 million bushels. 9.7% of industry
total.
Esmark [Swift] 55 million bushels. 7.6% of industry
total.
Staley, A.E. 55 million bushels. 7.6% of industry total.
Anderson Clayton 40 million bushels. 5.5% of industry
total.
Allied Mills 35 million bushels. 4.8% of industry total.
Others 127 million bushels. 17.6% of industry total.
Part II of the table shows the growing consolidation in
the soybean crushing industry:
Year: 1954-55. Crushings (million bu.): 241.4. Four
largest companies: 41% of total. Eight largest companies:
64%. Twenty largest companies: 89%.
Year: 1958-59. Crushings (million bu.): 398.8. Four
largest companies: 40% of total. Eight largest companies:
63%. Twenty largest companies: 86%.
Year: 1963-64. Crushings (million bu.): 436.8. Four
largest companies: 50% of total. Eight largest companies:
70%. Twenty largest companies: 88%.
Year: 1967-68. Crushings (million bu.): 576.4. Four
largest companies: 55% of total. Eight largest companies:

76%. Twenty largest companies: 94%.
Year: 1972-73. Crushings (million bu.): 721.9. Four
largest companies: 56%* of total. Eight largest companies:
82%*. Twenty largest companies: 97%*. * = Estimates.
7392. Photograph of Glenn Pogeler shaking hands with Earl
Butz, U.S. Secretary of Agriculture. 1974.

• Summary: The two men are at a reception, both dressed
formally. Pogeler is working under Butz at the USDA in
Washington, DC. Butz was secretary of agriculture under
presidents Nixon and Ford. A digital scan of this black-andwhite photograph was sent to Soyfoods Center on 16 June
2005 by Allen Pogeler of Encinitas, California.
7393. Read, Hadley. 1974. Partners with India: Building
agricultural universities. Urbana, Illinois: University of
Illinois College of Agriculture. 160 p. Illust. No index. 29
cm. [60 ref]
• Summary: A superb book, telling the story of how
American Land-Grant colleges and universities, starting
in the 1950s, helped India to establish similar agricultural
universities in India. A number of these Indian organizations
did pioneering research on soybeans in India.
On the page facing the start of the Preface is a map
of India titled “The nine U.S. university-assisted Indian
agricultural universities.” The names of nine Indian states
are on the map. Within each state is a number, keyed to
the names of the universities below. The main work with
soybeans was done in: (3) Uttar Pradesh, at the G.B. Pant
University of Agriculture and Technology, Pant Nagar, by
the University of Illinois. (5) Madhya Pradesh, at Jawaharlal
Nehru Krishi Vishwa Vidyalaya, Jabalpur (Madhya Pradesh
Agricultural University), again by the University of Illinois.
Contents: Part 1: A distinctive spirit. 1. Universities
serving two democracies: An overview. 2. We, too, were
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a developing nation. 3. A new democracy must serve its
people. 4. A partnership for progress in education. 5. The
shift toward agricultural university development. “Part
1 establishes the historical setting for the partnership. It
reviews the origin of the U.S. land-grant universities, relates
this origin to the strikingly similar needs of India after her
independence, and traces the creation and early progress of
the AID-university technical assistance efforts in India.”
Chronology of key early events in the USA: “1850
May–Jonathan Baldwin Turner addressed the Illinois
Teachers Institute at Griggsville, Illinois, calling for a new
kind of university for the industrial classes that would stress
the teaching of agriculture and other ‘vocational’ subjects.”
At this time, all American universities (such as Harvard,
Princeton, Yale, etc.) offered a “classical education” which
included the study of Latin and Greek so that students
could read the Classics of Western Civilization. They taught
logic, rhetoric (debate and composition), grammar, history,
mathematics, astronomy, music, philosophy, and the like.
“1857 Dec.–Congressman Justin Smith Morrill [a
Republican from Vermont] introduced a bill that would grant
public lands to the various states to endow a college for
teaching subjects related to agriculture and the mechanical
arts.
“1858 April–Congressman Morrill made his first major
speech in Congress supporting his ‘land-grant bill.’ The
House of Representatives passed Morrill’s bill two days later
and referred it to the Public Lands Committee of the Senate.
“1859 Feb.–The Senate passed Morrill’s bill, including
two amendments which the house had accepted earlier.
President James Buchanan vetoed the bill...
“1862 June–The Senate passed a revised version of
Morrill’s land-grant bill, introduced by Senator Benjamin
Franklin Wade [Republican from Ohio]. The House approved
the Senate’s version of the bill
“1862 June–President Abraham Lincoln signed the
Land-Grant Act.
Note: This Act ushered in a new era of higher education
in the United States. Under the act, each eligible state
received a total of 30,000 acres (120 square km) of federal
land for each member of congress the state had as of the
census of 1860. This land, or the proceeds from its sale, was
to be used toward establishing and funding the educational
institutions described above.
1887 March–The Hatch Act was approved. Introduced
by Congressman William H. Hatch of Missouri, it provided
federal money for the support of agricultural experiment
stations at colleges and universities endowed under the Land
Grant Act of 1862.
1887 Oct.–Delegates from the established land-grant
colleges and universities met in Washington, D.C., and
formally organized the Association of American Agricultural
Colleges and Experiment Stations.
1914 May–The Smith-Lever Act was approved.

Sponsored by Congressman Ashbury F. Lever of South
Carolina and Senator Hoke Smith of Georgia, the act
provided federal funds for cooperative agricultural extension
work by the established land-grant colleges and universities.
Part 2: From concept to reality. 6. Translating the
Illinois blueprint to two states: Introduction, Uttar Pradesh
Agricultural University (From jungle swamp to state farm,
the race to be first, from state farm to college campus,
a clear-cut mandate, a hostile [physical] environment
for growth, the Tarai heritage, drastic action is needed
{D.P. Sinhg is appointed vice chancellor}); Jawaharlal
Nehru Agricultural Agricultural University (The need for
consolidation, eight colleges into one university, a research
team, “pulled by our dreams,” concept is crucial, pride in
research, less push for extension, different versions of one
model)... 13. U.S. Foundations: Catalysts for progress (Ford
and Rockefeller foundations).
Part 3: The road taken and the road ahead. 14. The
dimensions of our effort. 15. Profiles of progress. 16. An
author’s perspective.
Chronology of significant events in India: 1947 Aug.
15–India wins independence from Great Britain; a new
democracy is born. However the country is suddenly and
violently split into two countries: the Republic of India
(with a Hindu majority) and Pakistan (itself divided into
East and West, located far apart, with a Muslim majority).
India has 21 universities, but they were not well suited to
address India’s social, economic, or agricultural needs. At
this time, India urgently needs to increase food production
and find homes for the millions of displaced persons, many
of whom had fled from West Pakistan at the time of partition.
Approximately 8.6 million Hindus and Sikhs fled from
Pakistani territory, and about 7.9 million Muslims fled from
Indian territory. It was one of the largest and most sudden
human migrations in world history.
1948 Nov.–The Government of India establishes the
University Education Commission under the chairmanship
of S. Radhakrishnan, to recommend improvements in
university education to serve the future needs of the nation.
Commission members included Americans Arthur Morgan
and John Togert.
1949–Three historical events converge in a common
cause that will profoundly affect the direction and structure
of higher education in India.
1949 Jan.–U.S. President Harry S. Truman, in “Point
Four” of his inaugural address, promises to share U.S.
technical knowledge with the “peace-loving peoples” of
developing nations of the free world.
1949 Feb.–The National Association of State
Universities and Land Grant Colleges pledges to help in
achieving the Point Four objectives.
1949 Aug.–India’s University Education Commission
issues its report calling for reforms in higher education,
including the establishment of new “rural universities.”

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2593
1951 Nov.–India’s state ministers of agriculture,
university vice chancellors, and deans of the faculty of
agriculture issue a resolution urging “sisterhood relations”
between Indian and U.S. universities.
1951 Nov.–Douglas Ensminger arrives in India to had
the Ford Foundation’s program to assist India’s Community
Development Program.
1952 Jan.–The United States signs a formal agreement
to provide India with technical assistance in the field of
agriculture.
1952 June–The University of Illinois signs a contract
with the U.S. Technical Cooperation Administration,
predecessor of the Agency for International Development
(AID) to assist India’s Allahabad Agricultural Institute in
improving its educational programs.
Frank Parker arrives in New Delhi as chief
agriculturalist for the USAID mission and advisor to the
Indian Minister of Food and Agriculture.
1955 April–The first of five two-man survey teams from
the University of Illinois etc. leave for India to study Indian
agricultural colleges. All five teams complete their 4-6 week
study trips between April 1 and Oct. 1.
1955 Sept. The Joint Indo-American Team submits
its study report which contains 118 recommendations for
improving agricultural research and education in India and
urging consideration of new rural universities. Address: Prof.
and Head of Agricultural Communications, Univ. of Illinois.
7394. Read, Hadley. 1974. Partners with India: Building
agricultural universities (Continued). Urbana, Illinois:
University of Illinois College of Agriculture. 160 p. Illust.
No index. 29 cm. [60 ref]
• Summary: Continued:
1956 Nov.–The Government of India publishes
Illinois Team Leader H.W. Hannah’s “Blueprint for a Rural
University in India.”
1957 March–Ralph Cummings arrives in New Delhi to
direct the Rockefeller Foundation’s India program.
1957 May–The Indian Council of Agricultural Research
(ICAR) sponsors the First Seminar on Teaching Methods for
staff members of the agricultural and veterinary colleges in
southern India.
1957 Aug. India’s planning commission approves plans
for a new agricultural university in Uttar Pradesh.
1958 May–ICAR holds the Second Seminar on Teaching
Methods for staff members of the agricultural and veterinary
colleges in northern India.
1958 Dec.–The state of Uttar Pradesh passes enabling
legislation for India’s first agricultural university. But with
the shocks of serious food shortages in the eastern part
of the state, a legislature in turmoil, opposition politician
demonstrating in the halls, and then jailed–it almost didn’t
happen. When it became clear that the U.S. might curtail
or even cancel its assistance program, government leaders

barely marshaled enough support to introduce and pass the
legislation in the closing weeks of 1958.
1959 Oct.–The University of Illinois signs the second
AID contract to provide technical assistance for the new
Uttar Pradesh Agricultural University at Pant Nagar.
1960 July–Uttar Pradesh Agricultural University
opens with an enrollment of 245 students–the first new
agricultural university in India modeled after a U.S. landgrant University. K.A.P. Stevenson, the first vice-chancellor,
later reported “Semester systems, course credit, course
outlines, faculty and senate committees were completely new
to us. We had to educate the teachers side by side with the
students.” “It is difficult to say who learned the most during
those first few months, the teachers or their students” (p. 45).
1960 Nov. 17–Uttar Pradesh Agricultural University is
officially inaugurated by India’s Prime Minister Jawaharlal
Nehru–on a portion of the Tarai State Farm, in the district of
Nainital, just south of the Kumaon Hills–the first range of the
majestic Himalayas. An estimated 10,000 of India’s common
people, who had been arriving since dawn, listened intently
to Nehru as he spoke of the need to combine science with
practice. “Perhaps without using words, he was dedicating
India’s first agricultural university to the common people it
was designed to serve.” This story appears in The New York
Times of Nov. 20. “The similarity to the American pattern
was stressed by Mr. Nehru. He spoke of the dignity of
manual labor, of a need in India for practical colleges rather
than those which for ages have flooded the country with
would-be intellectuals equipped to become little more than
clerks. There are many obstacles to the new idea. Ancient
caste barriers that assign manual labor to the classes are still
too strong for many Hindus to surmount. But 250 youths
have enrolled as a start.”
1961–Jan. U.S. university home campus coordinators
and team leaders in India meet in New Delhi with USAID
officials and recommend that future AID-university
technical assistance efforts be limited to Indian states
with commitments to establish autonomous agricultural
universities with integrated programs of teaching, research,
and extension. “In general, the most support for the
agricultural university concept came from those Indian
leaders who had studied at one of the U.S. land-grant
universities.” “Many had seen how the unsolved problems of
farmers became research projects in the experiment stations
and how the answers, when they were found, were given to
the farmers through the extension service. The integration
of teaching, research, and extension started to make sense.”
These were like the three legs of a 3-legged stool upon
which the agricultural university was constructed. The
new universities must increase agricultural production and
improve the life of farmers and their families.
1961 Dec.–The Washington [DC] AID office issues
its “country report” for India, reiterating plans to limit
university technical assistance to new agricultural
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universities.
1962 Jan.–After consultation with representatives of
ICAR and other Indian officials, the five U.S. university team
leaders meet in New Delhi with USAID representatives and
issue an official policy statement setting forth the criteria for
future U.S. university assistance in India.
1962 Aug.–John Kenneth Galbraith, U.S. ambassador
to India, inaugurates Orissa University of Agricultural
Technology.
1963 Feb.–The Madhya Pradesh legislature passes
enabling legislation for the establishment of Jawaharlal
Nehru Agricultural University (JNAU). The University
of Illinois team in Region 1 had advised on the legislative
proposals. The leaders of JNAU faced the “formidable task
of molding eight small and dependent government colleges
into one large, independent and autonomous university. Few
believed the job would be easy and it was not” (p. 48).
1963 July–The Punjab Agricultural University is
inaugurated by Prime Minister Jawaharlal Nehru.
1964 Oct.–Jawaharlal Nehru Agricultural University in
Madhya Pradesh is officially inaugurated and the University
of Illinois signs an AID contract to assist the new university.
1964 Dec.–The five U.S. land-grant universities
providing technical assistance for university development
in India formally organize the Council of United States
Universities for Rural Development in India (CUSURDI).
1966 Jan. D.P. Singh becomes vice chancellor of
Uttar Pradesh Agricultural University–after state governor
dismisses the entire board of management and the previous
vice chancellor. Singh’s appointment “signaled a new
beginning for the university.” Singh was an outstanding
leader, who instilled a new sense of purpose and enthusiasm
(p. 46-47).
1967 Nov.–The new agricultural universities of India
officially organize the Association of Indian Agricultural
Universities and name P.N. Thapar as the first president.
1969 Oct.–The First Conference on Agricultural
Education in India is held at Bangalore.
1971–Between 1955 and 1971 India has established
nine new agricultural universities–”an almost miraculous
achievement.”
1972 June–Because of foreign policy differences, India
asks the United States to close out its USAID technical
assistance agriculture programs by the end of Sept. 1972,
except for seven advisors–five at Pant Nagar and one each at
Ludhiana and Poona. They stay until June 1973. For details
on these “foreign policy differences” (which concerned East
Pakistan / Bangladesh) see below (at end).
1972–A History of Agricultural Universities (revised
and enlarged), by K.C. Naik and A. Sankaram is published
in New Delhi and Oxford (x + 296 p. IBH Pub. Co.). Each
university must develop in its own way, even though the
goals of all might be the same. “In fact, no two Agricultural
Universities in India were conceived, established, or operated

on a standardised pattern.”
Appendixes: (1) Chronology of significant events–upon
which the chronology given above is largely based. (2)
Staff members from six land-grant universities who served
in India as advisors or consultants 1952-1973. Listed by
university, and within each university, alphabetically by
last name. Example: University of Illinois: “Carl Hittle,
agronomy, Jabalpur, 9/68-12/68; 6/69-8/71.” (3) U.S.
technical assistance for India’s colleges and new agricultural
universities (which organizations paid how much money for
what programs). (4) Growth trends and current status of the
nine U.S.-assisted Indian agricultural universities.
Note: In Pant Nagar, Uttar Pradesh, Uttar Pradesh
Agricultural University was later renamed G.B. Pant
University of Agriculture and Technology. And in Jabalpur,
Madhya Pradesh, Jawaharlal Nehru Agricultural University
was later renamed Jawaharlal Nehru Krishi Vishwa
Vidyalaya.
What were the “foreign policy differences” that
concerned East Pakistan / Bangladesh? (Continued).
Address: Prof. and Head of Agricultural Communications,
Univ. of Illinois.
7395. Read, Hadley. 1974. Partners with India: Building
agricultural universities (Continued). Urbana, Illinois:
University of Illinois College of Agriculture. 160 p. Illust.
No index. 29 cm. [60 ref]
• Summary: What were the “foreign policy differences”
that concerned East Pakistan / Bangladesh? The following
chronology (which is not in Read’s book) of that country
shows how the crisis developed:
1947 Aug. 15–With the partition of British India, East
Pakistan (formerly part of the British region of Bengal)
became the junior partner in a forced marriage between two
predominantly Muslim areas more than 1,000 miles apart.
In the east, the region of Bengal was divided along religious
lines.
The predominantly Muslim eastern half of Bengal
became the East Bengal (later renamed East Pakistan) state
of Pakistan and the predominantly Hindu western part
became the Indian state of West Bengal.
Almost from the advent of independent Pakistan in
1947, frictions developed between East and West Pakistan.
East Pakistanis felt exploited by the West Pakistandominated central government. Linguistic, cultural, and
ethnic differences also contributed to the estrangement of
East from West Pakistan. For example, what would be the
official language of Pakistan? The West wanted Urdu, but
the East wanted Bengali. Although East Pakistan had the
majority of Pakistan’s total population, West Pakistan had the
largest share of revenue allocation, industrial development,
agricultural reforms, civil development projects and army
regiments (all but one).
1970-71 elections–The Awami League won all the East
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Pakistan seats of the Pakistan’s National Assembly.
1971 March 25–The Pakistani army began a military
crackdown in East Pakistan. Two days later East Pakistan
formally declared independence.
During this “crackdown,” widespread atrocities were
reported. The international media and reference books
in English have also published figures on the number of
East Pakistanis killed which vary greatly from 200,000 to
3,000,000 for Bangladesh as a whole. A further eight to ten
million people fled the country to seek safety in India.
Prime Minister Indira Gandhi circled the globe asking
for help during the crisis.
1971 Aug. 1–The Concert For Bangladesh was the event
title for two benefit concerts organized by George Harrison
and Ravi Shankar, held at noon and at 7:00 p.m., playing to
a total of 40,000 people at Madison Square Garden in New
York City. The event was the first benefit concert of this
magnitude in world history.
1971 Dec. 3–India intervened militarily on the side
of East Pakistan–in large part to prevent the genocide of
Hindus by the Pakistani army in East Pakistan. The USA
apparently applied some type of sanctions against India
during this intervention, cutting off financial aid for help to
projects other than education–such as to railroads, highway,
etc. In response / retaliation, India severely curtailed various
U.S. projects, including USAID projects to India’s new
agricultural universities. After some negotiations, certain
critical assistance was continued but most was cut off. Thus,
the U.S. curtailed its normal annual foreign aid to India and
did not resume it until Feb. 1977.
1971 Dec. 16–The allied forces of the Indian army
and the Mukti Bahini defeated the West Pakistani forces
deployed in the East. The resulting surrender was the largest
in number of prisoners of war (97,000+) since World War
II. Pakistani forces surrendered, and Bangla Desh (“Country
of Bangla”) was finally established the following day. For a
concise history of this 13-day war, see “Indo-Pakistani War
of 1971” and “Bangladesh Liberation War” on Wikipedia.
1972 Jan. 11–The new country changed its name to
Bangladesh and became a parliamentary democracy under a
constitution.
1972 March 19–Bangladesh signed a friendship treaty
with India.
Note: One of India’s leading newspapers, The Times of
India (New Delhi) made no mention of this expulsion, and
also ran only one article, on 26 Oct. 1967, about the efforts
of Americans in India to help India produce more soybeans.
Address: Prof. and Head of Agricultural Communications,
Univ. of Illinois.
7396. SoyaScan Notes. 1974. France: Soybean production,
area, and yield–1973-2014 (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: After the Nixon administration imposed an

embargo on all exports of soybeans from the United States
in June 1973, France (like so many other countries that were
major buyers of U.S. soybeans) realized its vulnerability
and began to experiment seriously with soybean production,
especially in southern France. That production skyrocketed
from only 5,000 metric tons in 1973/74, to 300,000 metric
tons in 1989/90, then after falling and rising reached an alltime peak of 308,000 metric tons in 2001/02. After that it
fell, but has been rising for the last 3 years.
Another impetus to domestic production was French
consumers’ dislike of genetically engineered (GMO)
soybeans.
The other big soybean producer in Europe was Italy,
which started about 7 years later than France but had much
larger soybean production–more than 6 times as much at
Italy’s peak. The two countries had similar yields–about 3.4
tons/ha.
Data compiled by USDA Foreign Agricultural Service.
With special thanks to Bryan Purcell of FAS.
7397. U.S. Department of Agriculture. 1974. The annual
report on activities carried out under the Public Law 480, 83d
Congress, as amended, during the period January 1 through
December 31, 1973. Washington, DC: U.S. Government
Printing Office. See p. 94-101.
• Summary: Table 18 is titled “Title II, Public Law 480–total
commodities shipped by program sponsor, fiscal year 1973.”
The main program sponsors and distributing agencies,
listed alphabetically, are AJJDC (American-Jewish Joint
Distribution Committee), CARE, CRS (Catholic Relief
Service), CWS (Church World Service), LWR (Lutheran
World Relief), SAWS (Seventh-day Adventist World
Service), UNICEF, UNRWA (United Nations Relief and
Works Agency), and WRC (World Relief Commission). All
of these are Private Voluntary Organizations (PVO/PVOs),
registered with USAID. The following foods containing soy
protein were distributed: CSM (corn soya mix), WSB (wheat
soya blend), and small amounts of soya flour. The vegetable
oil which was shipped to many countries was soybean oil; it
is not recorded here. The foods containing soy protein were
sent in the following amounts (in thousands of pounds) to the
following continents and countries: Africa (24,340 CSM and
6,8857 WSB): Algeria (1 WSB), Botswana (1,398 CSM),
Burundi (464 CSM), Cameroon (47 CSM), Central African
Republic (67 CSM), Chad (1 CSM and 1 WSB), Congo (115
WSB), Dahomey (124 CSM), Ethiopia (395 CSM), Gabon
(46 WSB), Gambia (211 CSM), Ghana (843 CSM and 1,272
WSB), Ivory Coast (546 WSB), Kenya (409 CSM and 400
WSB), Lesotho (299 WSB), Liberia (1,247 CSM and 487
WSB), Malagasy (365 CSM and 2 WSB), Malawi (210
CSM), Mali (230 CSM), Mauritania (235 CSM), Morocco
(908 CSM and 890 WSB), Niger (289 CSM), Nigeria (1,197
CSM), Rwanda (82 CSM and 570 WSB), Senegal (643
CSM), Sierra Leone (2,309 CSM), Sudan (3,826 CSM),
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Swaziland (57 CSM), Tanzania (3,991 CSM and 5 WSB),
Togo (1,083 CSM and 1,562 WSB), Tunisia (2,368 CSM and
485 WSB), Upper Volta (878 CSM and 14 WSB), Zaire (419
WSB and 190 WSB), Zambia (44 CSM).
Europe (27 CSM): Malta (27 CSM).
Near East-South Asia (269,188 CSM and 94,141 WSB):
Afghanistan (1 CSM), Bangladesh (99794 CSM and 54,631
CSB), Egypt (3,593 CSM and 2 WSB), Gaza [occupied
by Israel since 1967] (1,509 CSM and 3,564 WSB), India
(156,216 CSM and 15,768 WSB and 775 soya flour), Iraq
(997 CSM), Jordan (2,319 CSM and 536 WSB), Jordan-West
Bank [occupied by Israel since 1967] (549 CSM and 1,186
WSB), Lebanon (227 CSM and 411 WSB), Nepal (1,000
CSM and 55 WSB), Pakistan (9,933 WSB), Sri Lanka (1,000
WSB and 50 soya flour), Syria (470 CSM and 473 WSB),
Turkey (6,582 WSB), Yemen (People’s Democratic Republic
of Yemen, or South Yemen) (151 CSM), Yemen (Yemen
Arab Republic) (2,513 CSM).
East Asia (41,450 CSM and 20,694 WSB): Fiji (2 CSM
and 2 WSB), Indonesia (268 CSM and 12,981 WSB), Korea
(1,997 CSM), Laos (2,378 CSM and 750 WSB), Macao (29
CSM), Malaysia (1,124 CSM and 65 WSB), Philippines
(22,416 CSM), Singapore (10 WSB), Vietnam (13,236 CSM
and 6,886 WSB).
Latin America (94,598 CSM and 42,404 WSB): Bolivia
(1,534 CSM), Brazil (33,197 CSM and 5,676 WSB), British
Honduras [Belize] (333 CSM and 110 WSB), Chile (548
CSM and 6,038 WSB), Colombia (13,043 CSM and 5,202
WSB), Costa Rica (2,792 CSM), Dominica (78 CSM),
Dominican Republic (11,584 CSM and 3,486 WSB),
Ecuador (2,253 CSM and 5,446 WSB), El Salvador (1,343
CSM and 2,466 WSB), Grenada (41 CSM), Guatemala
(4,007 CSM and 1,090 WSB), Guyana (631 CSM), Haiti
(1,581 CSM and 3,395 WSB), Honduras (1,297 CSM
and 1,523 WSB), Jamaica (1,150 CSM and 657 WSB),
Nicaragua (6,850 CSM and 4,126 WSB), Panama (853 CSM
and 699 WSB), Paraguay (3,385 CSM), Peru (7,522 CSM
and 1,993 WSB), St. Lucia (81 CSM), St. Vincent (51 CSM),
Trinidad and Tobago (2 CSM and 1 WSB), Uruguay (442
CSM and 496 WSB).
Grand total: 429,603,000 lb of CSM and 164,124,000 lb
of WSB. Agencies distributing the most CSM and WSB (in
million lb): CARE 204, UNICEF 163, CRS 151.
Concerning “veg oil” (soybean oil) shipped under P.L.
480 Title II in fiscal year 1973: India received 61.881 million
lb [28,069 metric tons] (p. 97).
Note: This is the earliest document seen (Aug. 2009)
concerning soybean products (soy flour, CSM, or WSB) in
Chad, Mauritania, and Niger. This document contains the
earliest date seen for soybean products (cereal-soy blends) in
Chad, Mauritania, and Niger (1973); soybeans as such had
not yet been reported by that date. Address: Washington, DC.
Phone: 703-875-4901 (1991).

7398. General Mills, Foods Adlibra Publications. comp.
1974--. Foods Adlibra (Computerized bibliographic
database). Minneapolis, Minnesota. [203975 ref]
• Summary: As of Sept. 1990: Contains up-to-date
information on the latest developments in food technology
and packaging. All new food products introduced since 1974
are covered, and nutritional and toxicology information
is also included. Provides information on every sector of
the food industry including retailers, processors, brokers,
equipment suppliers, gourmet food importers, as well as
general company and food association news. Brief abstracts
are taken from over 250 trade periodicals; over 500 highly
technical research journals are also scanned for inclusion.
Also contains information on government guidelines and
regulations concerning food processing and packaging,
marketing and management news and statistics, and world
food economics. Address: Minneapolis, Minnesota.
7399. Holz, Alan E. 1975. U.S. soybean shortfall reduces
world’s oil supplies for 1975. Foreign Agriculture (USDA
Foreign Agricultural Service). Jan. 13. p. 2-3, 16.
• Summary: During the past decade, foreign countries have
increased their oil consumption by an average of about 3%
or 900,000 tons a year–well ahead of population growth.
Address: Foreign Commodity Analysis, Oilseeds and
Products, Foreign Agricultural Service.
7400. Cohen, Marshall H. 1975. Study foresees gain in
Danish soybean use. Foreign Agriculture (USDA Foreign
Agricultural Service). Jan. 20. p. 12-14. [1 ref]
• Summary: A summary of ERS-Foreign 368, USDA, Oct.
1974. Danish soybean meal needs are projected to rise to
756,000 tonnes by 1980 for a nearly 65% gain from the
1969 consumption level. Note: ERS stands for USDA’s
Economic Research Service. Address: Foreign Demand and
Competition Div., Economic Research Service.
7401. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China. Soybean News (NSCIC) 26(2):1, 3-4. Jan.
• Summary: “Dr. Richard L. Bernard, ARS-USDA
[Agricultural Research Service] and the University of
Illinois, visited the PRC [People’s Republic of China] in
August-September, 1974. He was a member of an American
Plant Science delegation which consisted of ten scientists
and two Americans who are specialists on China. Dr. Bernard
is in charge of the U.S. world soybean germplasm collection.
In an interview with your editor, Dr. Bernard expressed the
following observations.
“The purpose of the trip, sponsored by the Chinese
Association of Agriculture, was to initiate contact with
Chinese plant scientists to encourage and implement future
exchange of scientific information and plant materials. For
twenty-five years there has been very little exchange between
the U.S. and PRC.
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“The soybean is very widely grown in China. However,
it is considered to be a major commercial crop in only the
three northeastern provinces. Large amounts of soybeans
are sold from that area to the state for making traditional soy
food products such as soy sauce and various bean curds for
sale throughout China. These foods represent an important
high-protein part of the diet. Soy product foods are in such
demand in the Shanghai area that they are the main food
items which must be rationed in the markets there.
“In most of eastern China soybean plants can be seen
growing in waste areas, gardens, and small fields even where
it is not a major crop. In the Peking and Sian areas, the
ripe seeds are used in food products usually by the grower
himself or at least within the commune. In the Nanking,
Shanghai, and Canton areas, the soybean is used as a green
vegetable in addition to using the ripe seeds. Large quantities
of soybeans are sold in the market when they are in the green
pod stage. In some areas the soybean seed or the whole
plant is used for livestock feed. The plant is also used for
green manure or hay as it was in this country on much of our
acreage until World War II.
“Cropping practices: In the Northeast, soybeans are
planted in late April or May and harvested in September and
October. The season is considered too short to permit double
cropping. Seeds are planted 5 cm deep on top of ridges
formed about 20 cm high and 60 cm apart (24 inches). Ridge
planting keeps excess water from the seedlings and provides
a warmer seedbed in early spring. A good plant population is
about 170,000 plants per hectare. That is only half the U.S.
rate.
“Planting is done by hand or with a planter. Handthinning is often practiced. Manure is applied at the rate of
30 to 40 tons per hectare (2.471 acres). Soybeans are rarely
irrigated in this area. Hand weeding is the common practice
but some herbicides are used on highly mechanized farms.
Soybeans are usually harvested with a hand sickle, and after
a little drying are threshed with an electrically powered
cylinder thresher.
“An unusual planting pattern was observed in central
Kirin province where virtually all soybeans are intercropped
with corn. Six to eight-row strips of soybeans are planted
between much wider strips of corn.
“In other areas of eastern China the ways of growing
soybeans are as varied as the climate, topography and
cropping systems into which they must fit. Soybeans, more
than any other crop, are used to plant in what otherwise
would be wasted land. They are seeded along ditch banks,
stream banks, terrace walls, roadsides, paddy dikes, field
margins and any other odd shaped piece of land too small or
too steep for commercial crops. ‘Normal’ cultural practices
are almost non-existent under these conditions. Weeds are
sometimes controlled by hand clipping or with grazing
livestock. Although soybean stands and growth are poor,
some food or feed is produced from land which would

otherwise be unproductive.
“Soybeans are found throughout China with some
small fields in most areas. Soybeans are intercropped with
corn or sorghum in the North and with fruit trees, bananas,
mulberries, etc. in the South. Everywhere soybean plants are
seen in small gardens around farm homes, and are often the
predominant plant in the garden. Soybeans may be double
cropped after winter grains in the North. In the South two
crops are possible.
“Breeding: The major soybean breeding center Dr.
Bernard visited was the Kirin Academy of Agriculture
at Kungchuling. Two other stations visited were the
Genetics Institute in Peking and the Northwest College of
Agriculture located west of Sian in Shensi province. There
are other breeding centers in the northeastern provinces of
Heilungkiang and Liaoning. There may be only a few small
breeding or testing programs elsewhere in China.
“Soybean breeding has evolved since 1949 from an
early stage when local varieties were gathered, evaluated and
superior selections were popularized to the present stage.
They now develop improved varieties through intervarietal
hybridization followed by pedigree selection. Approximately
80 percent of the soybeans seeded in Kirin province are
improved varieties developed at academies or agricultural
colleges. In other parts of China where soybeans are not an
important commercial crop, local varieties are much more
dominant.
“Soybean breeding was started at Kungchuling after
1949 by first collecting local varieties. In 1956 growers
throughout China were asked by the Ministry of Agriculture
and Forestry to collect local varieties. At Kungchuling the
better local varieties were identified and promoted. Kirin
local varieties have a growing period ranging from 110 to
140 days and seed size ranging from 10 to 20 grams per 100
seeds” (Continued). Address: Univ. of Illinois.
7402. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China (Continued–Document part II). Soybean News
(NSCIC) 26(2):1, 3-4. Jan.
• Summary: (Continued): “The predominant plant type is
indeterminant with semi-determinant next and determinant
last. Predominant characteristics of varieties currently grown
in Kirin are white flowers, gray pubescence and about onethird have narrow leaves. Scientists preferred the narrow
leaves ‘to get better light penetration’ but they didn’t feel that
seed yield was necessarily higher.
“Intervarietal crossing has involved varieties from
Kirin and other provinces in China. Pollination is done on
an unusual time schedule with emasculation beginning at 5
AM and pollination from 8 to 10 AM. After 10 the pollen is
gone. A winter nursery on Hainan Island is used to grow F1
and alternate generations to accelerate the breeding program.
There was about one hectare of F2 populations being grown
at Kungchuling involving about 50 different combinations.
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The F5 to F8 generations are grown in progeny rows there
(1300 in 1974) and visually selected lines are performance
tested in subsequent years.
Note: When the Japanese controlled Manchuria,
they did extensive and very professional soybean varietal
development at Kungchuling. This work is described by W.J.
Morse in his unpublished log in 1930.
“Final strain testing is done in a regional test grown at
Kungchuling and over 30 other locations in the province. The
1974 test consisted of 25 varieties including experimental
strains developed at Kungchuling and at 5 district research
institutes. The Kungchuling tests were at 2 population rates
in plots 5 rows wide spaced 60 centimeters apart and 10
meters long in 4 replications with 1 replication at a higher
fertility level. The expected yield level was 2000 to 3500
kilograms per hectare (30 to 50 bushels per acre).
“There was also a test of 11 U.S. varieties of maturity
groups I to IV being grown at Kungchuling for the first time.
Amsoy 71, Beeson, Calland, Clark63, Corsoy, Harosoy63,
Kanrich, SRF 307, Wayne, Wilkin, and Williams were the
U.S. varieties being tested. Growth was good with a height
of nearly 4 feet on the taller varieties with no lodging, partly
because of the low population of 170,000 plants per hectare.
The varieties were similar to their appearance in the U.S.
except Williams was stunted and poorly podded.
“In addition to intervarietal hybridization, a mutation
breeding program is underway using x-rays or gamma rays
to develop earlier maturity. Some progeny rows in the R5
generation appeared to be earlier than the check variety.
“Objectives of their breeding program are: (1) higher
yield, (2) high oil content, (3) resistance to pests (4)
adaptation to intercropping, and (5) strong stems. They
have developed 8 improved varieties at Kungchuling and
popularized them in the Kirin province and nearby areas. The
major pest problem in Kirin is the soybean pod borer. Fields
not treated with insecticide have 10 to 20 percent of the pods
infested. A local variety has been found to have moderate
resistance. Although soybean mosaic is not considered
important in the breeding program, Dr. Bernard observed that
a mosaic-like disease appeared to be affecting yields. Aphids
are a major insect problem but resistant varieties have not
been found.
“The only cultural research on soybeans was seen
at Kungchuling where experiments were conducted on
intercropping with corn. Preliminary results indicated 6 row
strips of soybeans alternated with corn produced more total
yield from the land.
“The soybean breeding program at the Genetics
Institute, Peking, started in 1968 with emphasis on disease
resistance. Two varieties have been developed which are
resistant to purple stain and are being grown by farmers. The
main disease problems now are 3 viruses, soybean mosaic
(the most serious), soybean stunt, bud blight, and the leaf
disease target spot. Soybean mosaic stunted plants were

almost podless and had much more severe symptoms than
plants associated with the disease in the U.S. Resistance has
been identified by observing plants in the field, checking
with inoculation tests and by use of the electron microscope.
Two varieties were found to be moderately resistant and 2
appeared to be immune.
“Having found disease resistance, their next step will
be to breed for yield and lodging resistance. Determinant
varieties having lodging resistance are being grown in
the lowland, and indeterminant varieties are grown which
do well in poor soil areas in the upland. North of Peking
soybeans of an indeterminant type with medium to small
seeds were interplanted with corn and grain sorghum but did
not appear to have good yields in competition with the taller
crops. Grown alone, the varieties appeared to be much better.
Soybean breeding at the Northwest College of Agriculture
west of Sian was initiated more than 10 years ago and is
in cooperation with the nearby Academy of Agriculture
which is the source for germplasm. Their first objective
is to develop early maturing varieties to be planted after
wheat harvest in mid-June for harvest during the first half
of October. Disease resistance is their second objective with
work concentrated on an unidentified virus which causes
stunting of the plant and wrinkling of the leaves. The only
other disease considered is bacterial leaf spot. Although pod
borer is the most important insect pest, adequate resistance
has not been found.
“A new determinant variety was developed in 1970
at the College by pedigree selection. It grows 70 to 80
centimeters tall when planted after wheat, matures early
in 105 to 110 days, is shatter resistant and virus resistant.
Farmers are growing it in central Shensi province. Local
varieties in Shensi are used for bean curd or annual fodder
for cattle and hogs. There are a number of black-seeded
indeterminant varieties grown for fodder. Sometimes the
threshed grain is fed to cattle and hogs.
“In the remainder of China there does not appear to be
much soybean research. Because the crop is widely grown in
China and is an important source of protein, especially in the
diet of rural people, Dr. Bernard believes more research is
justified in the PRC.
“Wild soybeans: The wild soybean is a source of
germplasm that is apparently not being used in China. It
occurs in many areas and was observed to be abundant in the
Northeast. Perhaps it was eradicated from many agricultural
areas of China since it was not found in the Peking, Sian
and Canton areas. It was only found in forest parks and
wasteland around a factory and airport in the NankingShanghai area. At the Institute of Botany of the Academy of
Science at Peking the herbarium has a collection of about
100 sheets of Glycine soja from 17 provinces or regions. An
interesting report of G. hainanensis (or Teyleria koordersii)
was found by Dr. Bernard at the herbarium of the Sun Yat
Sen University in Canton. This specimen, collected in 1933
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on Hainain Island was listed as an annual with seeds and
pods appearing to be close to G. soja. However, the pods
occur in rather large clusters and have up to 7 seeds per pod
which would make it an interesting variant of G. soja, if not
a distinct species. This species should be obtained for further
study and as potential germplasm for soybean breeding.”
A small portrait photo shows Dr. Richard L. Bernard.
Address: Univ. of Illinois.

1. Superintendent; 2. Animal scientist. Both: Southern
Agricultural Research Center, Huntley, Montana.

7403. Steyn, Ruth. 1975. Agricultural research: Impact on
soybeans. Iowa State University of Science and Technology,
Special Report No. 77. 62 p. Jan.
• Summary: Contents: The golden bean, Cinderella crop,
poor man’s meat. Breeding soybeans (“Yields of common
soybean varieties are proportional to their photosynthetic
ability”). Growing soybeans. Using soybeans. Putting it all
together: Biological potential, management, utilization. The
challenge ahead.
Page 50 notes that 55% of American soybeans are
exported as whole beans, meal, or oil. 37% of U.S. soybeans
are exported as whole beans, and 63% are crushed in
America, resulting in soybean meal and oil. Of the meal,
25% is exported for use as livestock feed and 75% is used
domestically as livestock feed. Of the oil, 5% is used in
industrial, non-food products, 74% is used domestically as
human food, and 21% is exported for use as human food.
Address: Assoc. Experiment Station Editor, Agriculture and
Home Economics Experiment Station, Iowa State Univ. of
Science and Technology, Ames, Iowa.

7407. Kies, Constance; Fox, Hazel M.; Nelson, L. 1975.
Triticale, soy-TVP and millet based diets as protein suppliers
for human adults. J. of Food Science 40(1):90-93. Jan/Feb.
[12 ref]
Address: Dep. of Food & Nutrition & Dep. of Agronomy,
Nebraska Agric. Exp. Station & College of Home
Economics, Univ. of Nebraska, Lincoln, NE 68503.

7404. Foreign Agriculture (USDA Foreign Agricultural
Service). 1975. Japan’s imports of U.S. soybeans down in
1974; Some gain now. Feb. 24. p. 9.
• Summary: The Japanese Soybean and Supply Consultative
Council estimates that soybean imports from the U.S. for
all of the Japanese fiscal year 1974 will be 3.08 million
tons. In addition to the 3.1 million tons of soybeans that the
U.S. provided in calendar 1974, the People’s Republic of
China is expected to have shipped another 230,000 tons, and
Brazil about 50,000 tons. Total Japanese soybean utilization
in 1974 is estimated at 3.6 million tons, including 2.76
million tons used by the crushing industry and 730,000 tons
for traditional foods. Address: Office of U.S. Agricultural
Attaché, Tokyo.
7405. Baldridge, Donald E.; Laudert, Scott B. 1975. 1974
annual progress report: Agronomic, soils and livestock
research. Montana Agricultural Experiment Station,
Research Report No. 77. Feb. See p. 130.
• Summary: On 24 May 1974, six soybean varieties
were planted at the Huntley research center. Water for
irrigation was applied 4 times during the growing season.
Merit, a very early variety, produced 4,055.1 lb/acre of
forage. The average yield was 3003.9 lb/acre. Address:

7406. Erickson, Eric H. 1975. Effects of honey bees on yield
of three soybean cultivars. Crop Science 15(1):84-86. Jan/
Feb. [25 ref]
Address: Research entomologist, North Central States Bee
Research Lab., ARS-USDA, Madison, Wisconsin 53706.

7408. La Hue, Delmon W.; Kirk, L.D.; Mustakas, G.C. 1975.
Fate of dichlorvos residues during milling and oil extraction
of soybeans. Environmental Entomology 4(1):11-14. Feb. [5
ref]
• Summary: Dichlorovos is a potent insecticide. Residues
can be removed from soybean hulls and crude meal by
toasting, and from the crude oil by refining. Address: 1.
Entomologist, Grain Marketing Research Center, Manhattan,
Kansas 66502; 2-3. Chemical Engineer and Principal
Chemical Engineer, Northern Regional Research Lab.,
Peoria, Illinois 61604.
7409. Martin, R.J.; Wilcox, J.R. comp. 1975. The Uniform
Soybean Tests, northern states, 1974. West Lafayette,
Indiana: Agricultural Research Service, USDA. 130 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1974%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: [outline map of the north central USA
plus parts of Canada. In Manitoba tests are conducted in
Brandon, Portage la Prairie, and Morden. In Ontario tests
are conducted Harrow, Ridgetown, Elora, and Ottawa].
Introduction. Uniform Test participants. Strain designation.
Methods. Disease. Uniform test locations. Identification of
parent strains. Uniform test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Seed quality data for
uniform test entries.
Note: With this issue, both the U.S. Regional Soybean
Laboratory and its RSLM periodical have apparently ceased
to exist. Neither is mentioned on the cover or first few pages
of this annual report, which is now compiled and published
at Purdue University, Indiana. However on page 8, for
example, titled “Uniform Test Participants,” R.L. Bernard,
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D.W. Chamberlain, and R.L. Cooper are all listed as: “ARS,
USDA, U.S. Regional Soybean Lab., University of Illinois,
Urbana, Illinois 61801.”
Talk with Ted Hymowitz. 2004. Oct. 26. At about the
time of Dr. Richard Bernard’s retirement, compilation of
the test results was moved to Purdue from the University of
Illinois. After that move, the name of the Laboratory ceased
to used, even though soybean researchers on the USDA
payroll continued to work at the University of Illinois. Dr.
J.R. Wilcox retired about 4 years ago, so other compilers at
Purdue took his place. The cost of sending out the soybean
seed for the uniform tests was paid by the USDA; almost
all other expenses were paid by the various state experiment
stations. Address: Agricultural Research Service, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-749-2891.
7410. Mital, B.K.; Steinkraus, K.H. 1975. Utilization of
oligosaccharides by lactic acid bacteria during fermentation
of soy milk. J. of Food Science 40(1):114-18. Jan/Feb. [29
ref]
• Summary: Oligosaccharides (raffinose and stachyose)
cause flatulence when consumed by humans; therefore their
removal from soy milk by fermentation would be desirable.
This study found that lactic acid bacteria possessing the
enzyme alpha-galactosidase utilize galacto-oligosaccharides
contained in soy milk. “Thus, lactic fermentation can be
used to reduce raffinose and stachyose contents which are
believed to contribute to flatulent properties of soybeans.”
However, rapid utilization of sucrose resulted in a pH low
enough to inhibit further utilization of flatulence-causing
saccharides, and this proved to be a limiting factor in their
complete removal.
Contains 8 figures, including 2 gas chromatograms,
4 graphs of changes in bacterial numbers with time, and 1
graph show mannitol increases as sucrose decreases during
fermentation.
Soy milk (91.63% moisture) contains 0.48% sucrose,
0.07% raffinose, and 0.39% stachyose. Address: Dep. of
Food Science & Technology, Cornell Univ., New York State
Agric. Exp. Station, Geneva, NY 14456.
7411. Rackis, J.J.; McGhee, J.E.; Booth, A.N. 1975.
Biological threshold levels of soybean trypsin inhibitors by
rat bioassay. Cereal Chemistry 52(1):85-92. Jan/Feb. [16 ref]
• Summary: The authors’ data do not support claims that
residual trypsin inhibitor in properly processed soy flour
has antinutritional properties. Address: 1-2. Northern
Regional Research Lab., Peoria, Illinois; 3. Western Regional
Research Lab., Berkeley (Albany), California.
7412. Soybean Digest. 1975. Soy oil makes steady gains in
Japan. Feb. p. 37.
• Summary: “Identified soy oil is making steady gains in the

Japanese market through the cooperation of ASA [American
Soybean Association], the Foreign Agricultural Service
(FAS), and Yoshihara Oil Mill, according to Jack Yamashita,
ASA assistant director in Japan.
“Prior to the beginning of the program in June 1972,
there was no identified soy oil available to Japanese
consumers.” During the 1st 14 months, 961 tons of identified
soy oil were sold, increasing to 1,772 tons during the next 12
months.
Yoshihara Oil Mill purchases more than 350,000
metric tons (MT) of soybeans valued at over $105 million,
practically all from the U.S.
7413. Takeda, Kenneth Y.; Sakuoka, Richard T. 1975.
Vegetable soybeans. University of Hawaii Cooperative
Extension Service, Home and Garden Vegetable Service No.
14. 2 p. Feb.
• Summary: Contents: Climatic requirements. Soil
management and fertilization. Planting. Irrigation and
cultivation. Insect control. Disease control. Harvesting. Seed
availability.
“Soybeans can be grown year round in most locations
in Hawaii by planting the best adapted varieties. Kailua and
Kahala, 2 vegetable-type soybean varieties developed by
the University of Hawaii, yield well in Hawaii. Vegetable
soybean varieties developed in Japan will give good growth
and production only when planted between March and
August.”
“Vegetable soybeans are ready to harvest about 65 to 70
days after planting. The whole plant is usually pulled when a
majority of the pods are well-filled, but before the pods turn
yellow.” Address: 1. Asst. Specialist in Horticulture; 2. Seed
Specialist.
7414. Wang, Hwa L.; Swain, E.W.; Hesseltine, C.W. 1975.
Mass production of Rhizopus oligosporus spores and their
application in tempeh fermentation. J. of Food Science
40(1):168-70. Jan/Feb. [8 ref]
• Summary: The authors recommend making Rhizopus
oligosporus spores on a substrate of either rice, rice:wheat
bran (4:1), or wheat:wheat bran (4:1) at a substrate to water
ratio of 10:6 for 4-5 days at 32ºC. The fermented mass is
then immediately freeze dried, ground into a fine powder,
and stored in closed plastic bags, ideally at 4ºC.
Soybeans are not recommended for use as a substrate
for spore production since, after extended fermentation with
Rhizopus oligosporus, an unpleasant odor often resulted.
For inoculation, the authors suggest using 1 million
viable spores per 100 gm of cooked soybeans or wheat. A
rice-based substrate with 40% moisture will contain about
100 million viable spores per gram of starter. Tempeh was
also made successfully from okara whose water content had
been reduced to less than 80% by drying at 100ºC. It is then
fermented at 32ºC for 20 hours. Address: Northern Regional

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2601
Research Lab., Peoria, Illinois.

Agricultural Attaché, Paris, France.

7415. Welch, Ross M.; Van Campen, Darrell R. 1975. Iron
availability to rats from soybeans. J. of Nutrition 105(2):25356. Feb. [25 ref]
• Summary: The availability of iron in soybeans is not
directly correlated with phytate content. The immature seeds
contain a factor or factors other than phytate that may reduce
iron availability. Address: U.S. Plant, Soil & Nutrition Lab.,
USDA ARS, Ithaca, New York, NY 14853.

7417. American Soybean Association. 1975. Soybean Digest
Blue Book. Hudson, Iowa: American Soybean Assoc. 196 p.
Index. Index of tables. Index of advertisers. 22 cm.
Address: Hudson, Iowa.

7416. Julien, Bruno. 1975. French harvest small first crop
of soybeans, potential remains. Foreign Agriculture (USDA
Foreign Agricultural Service). March 17. p. 2-4, 20.
• Summary: France’s drive to produce soybeans–launched
in earnest last year following the 1973 world soybean
crunch–got off to a poor start, as devastating weather
reduced the 1974 harvest 20% from the 350,000 bushels
originally anticipated. The country has a strong interest in
lessening its dependence on imported U.S. soybeans. Among
those exerting pressures were the powerful French farmer
organizations, which began prodding the Government to
develop a protein production plan and apply lessons learned
from experimental trials with soybeans. The experimental
work was launched in 1966 by the Interprofessional
Technical Center for Oilseeds (CETIOM; Centre Technique
Interprofessionnel des Oléagineux Métropolitains) which,
with financing from a tax on oilseed production, undertakes
research. Between 1966 and 1969, CETIOM conducted a
series of surveys to find varieties of soybeans adaptable
to French agriculture, the best production regions, and the
economic feasibility of soybean cultivation, including the
advisability of pushing for its inclusion in the EC’s system of
Common Agric. Policies.
The U.S. variety, Amsoy, was found to give the best
results, although a limiting factor with all varieties was the
need for a temperature of no less than 13ºC (55ºF) during
the 3-week flowering period. Because of this requirement,
a relatively small area in southwestern France was the only
one judged suitable for commercial soybean production.
Commercial testing of soybeans began in 1970. The tests
were financed by the Ministry of Agriculture and limited
to 1,000 acres. CETIOM issued a booklet giving technical
information to farmers.
France in 1973 began formulating its own protein
production plan in the fall of 1973 to encourage, on its
own, the planting of 10,000 acres of soybeans in 1974.
60% of the acreage in the Departments of Haute-Garohne,
Gers, and Tarn–an area with a latitude the same as that of
northern Iowa and southern Minnesota. The 1,500 farmers
participating in the effort averaged only 6 acres of soybeans
per farm due to unusually wet weather and below-normal
temperatures. France’s 1974 soybean production is now
estimated at about 280,000 bushels. Address: Office of U.S.

7418. Carley, D.H.; Anderson, R.F. 1975. Factors affecting
gross values of cotton, peanuts, flue-cured tobacco, corn,
and soybeans: Importance in southwestern Georgia. Georgia
Agricultural Experiment Station, Research Bulletin No. 165.
29 p. March. [9 ref]
• Summary: See pages 16-18 for factors affecting corn and
soybean acreage and yield.
Summary (p. 26-27): “Factors which affect gross income
from crops were statistically evaluated. Both institutional
and economic factors were considered. Institutional factors
include government programs with acreage allotments,
marketing quotas, and price supports. Economic factors
include costs of production, price expectations, and
returns from a specific crop relative to alternative crops or
enterprises.”
“(e) Soybeans: Acreage removed from cotton production
could be planted to soybeans or other crops. The coefficient
for cotton acreage was negative for 13 counties in the
multiple regression equation. However, coefficients were
statistically significant in only one-third of these counties.
Simple correlation coefficients for cotton acreage were
negative in 33 of the 35 counties. Lagged soybean prices
were positively associated with soybean acreage in all but
three counties and simple correlations were positive in these.
Trend coefficients showed soybean acreage increasing in
most counties.” Address: Dep. of Agricultural Economics,
Georgia Station, Experiment, Georgia 30212.
7419. Carley, D.H.; Anderson, R.F. 1975. Trends in
production and gross income for major crops in southwest
Georgia. Georgia Agricultural Experiment Station, Research
Report No. 201. 38 p. March. [15 ref]
• Summary: The economies of many rural communities
in Georgia are vitally affected by the income derived from
cotton, peanuts, and tobacco as well as corn and soybeans.
Cotton, peanuts, and flue-cured tobacco have been produced
under various forms of agricultural programs since the
1930’s. The provisions in the programs for each crop differ
and have changed over time. Adjustments to changing
agricultural programs affect the economy–especially at
the local level when such programs drastically change the
resources employed and the resulting income.
“Agricultural programs have been directed toward
production control in order to stabilize prices and farm
incomes. Techniques employed to accomplish stabilization
objectives have been price supports, acreage diversion
payments, and production controls by acreage allotments and
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marketing quotas. Program changes have been necessary to
adjust production to changing market conditions.
“Research on production adjustments under various
agricultural programs for cotton, peanuts, and tobacco has
been primarily to determine the impact on individual farm
units, or the impact of each crop on...” Address: 1. Prof.; 2.
Asst. Prof. Both: Dep. of Agricultural Economics, Univ. of
Georgia, College of Agric. Exp. Stations, Georgia Station,
Experiment (Griffin), Georgia.
7420. Kitchens, John W.; Kitchens, Lynne B. 1975. The
George Washington Carver papers in the Tuskegee Institute
Archives (microform). Tuskegee, Alabama: Division of
Behavioral Science Research, Carver Research Foundation,
Tuskegee Institute; Ann Arbor, Michigan: University
Microfilms International (distributor). 67 microfilm reels.
Illust. 35 mm. March.
• Summary: Many documents shown on the microfilm
discuss Carver’s work with soybeans and soyfoods. This
microfilm collection is found in various libraries, including
the Library of Congress in Washington, DC (Microfilm
17,416) (MssRR; in the Manuscript Reading Room on
the first floor of the Madison Building). The documents
reproduced on the microfilm edition are the property of the
Tuskegee Institute Archives. Inquiries regarding permission
to publish any documents shown on the microfilm should be
addressed to the Office of Development, Tuskegee Institute,
Tuskegee, Alabama 36088. To contact the Carver collection
at Tuskegee, call 205-727-8894 or 205-727-3200.
Note: As of Nov. 1992 the National Agricultural Library
(NAL) in Beltsville, Maryland, has begun to put 3 of these
microfilm reels onto CD-ROM discs. The staff was not able
to read the text with an optical character reader (OCR), so
a person had to index each frame/image. Thus one cannot
search the text as one would search a document with a word
processor. For details contact Judy Zidar at NAL. Address:
Tuskegee, Alabama.
7421. Moore, John R. 1975. The United Kingdom market for
soybean oil. Maryland Agricultural Experiment Station. MP861. 43 p. March. [5 ref]
• Summary: Contents: Preface. Tables. Figures. Summary.
Introduction. Characteristics of edible oils: General
characteristics, characteristics of specific edible oils and fats:
soybean oil, coconut oil, palm oil, rapeseed oil, cottonseed,
peanut, sunflower, safflower, sesame, corn oil, marine oils.
Market structure and marketing channels: For vegetable
oil, sales contracts. Demand for edible oils and fats: Total
demand, changing quantities demanded of various fats
and oils, changing consumer tastes for edible oil products,
changing technology, steps in edible oil processing,
comparison of U.S. and U.K. processing (cost, blending,
product quality), future innovations, prices...
Table 8 (p. 28) gives “United Kingdom: Quantity and

percentage utilization of soybean oil by type of product,
1965-1972.” The types are:
(1) Margarine, increased from 31,500 to 69,800 metric
tons (43.8 to 47.3%).
(2) Compound cooking fat, decreased from 11,200 to
11,100 metric tons (15.6 to 7.6%).
(3) Other edible types, increased from 29,200 to 65,800
metric tons (40.6 to 45.1%).
(4) Total, increased from 71,900 to 146,100 metric tons.
“Conclusion: It has been shown that soybean oil is
enjoying increasing sales (127 per cent increase between
1967 and 1973) and an increasing share of the U. K. edible
fats and oils market (from 3.6 percent in 1967 to 7.6 percent
in 1973). It has also been shown that the increasing sales
of soybean oil in the U. K. has been due to increasing
population, changing tastes, changing technology, declining
relative prices and relative abundance of supply. Future
consumption of soybeans in the U.K. will also be affected
by the same basic factors, and it appears they will continue
favorable for soybean oil sales in the U. K. Population will
continue to increase, taste trends will likely continue to favor
soybean oil type products (soft margarine and liquid oils),
and soybean oil prices will likely decline relative to other oil
prices. Wider adoption of the latest soybean oil technology
will also favor soybean oil use.
“Several steps might be taken to further increase the
use of soybean oil in the U.K. They include promoting the
wider adoption of the best known soybean oil technology
in the U.K., promoting the sales of an identified soybean
oil product in the U.K., and maintaining seasonable prices
and assured supplies of soybeans and soybean oil in the
U.K. by producing adequate amounts for the world market
and maintaining adequate reserves.” Address: Agriculture
Experiment Station, Univ. of Maryland, College Park.
7422. Steinkraus, Keith H. 1975. Exotic fermented foods for
Americans. New York’s Food and Life Sciences Quarterly
8(1):8-11. Jan/March.
• Summary: “Nearly all of us are familiar with soy sauce,
the shoyu of Japan and China, since this is an exotic food
that has become a part of our diet. Few Americans, however,
know the flavor and aroma of genuine, fermented soy sauce
or are aware of how the product is manufactured. Actually,
much of the soy sauce available today is produced by
hydrolyzing (digesting) soybeans with hydrochloric acid.
This acid splits the proteins and lipids and other soybean
components, yielding, when neutralized, a salty, tasty liquid
that imparts a meatlike flavor to bland foods.”
Describes how fermented shoyu is made. Then gives a
brief introduction to miso, nuoc-mam and other fish sauces,
fish pastes, tempeh kedele, ontjom (made from peanut
presscake), bongkrek (made from coconut presscake), tapé,
and idli.
Photos show: (1) A round tray of koji to be used for
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making soy sauce. (2) A man holding a tray on which are
several large pieces of tempeh wrapped in banana leaves. (3)
A deep tray filled with fresh, white tempeh, made at the New
York State Agricultural Experiment Station. Address: Dep. of
Food Science and Technology, New York State Agric. Exp.
Station, Geneva, New York.
7423. Bird, Kermit. 1975. Plant proteins: Their role
in the future. J. of the American Oil Chemists’ Society
52(4):240A-41A. April. [2 ref]
• Summary: Contents: Abstract. Introduction. Plant protein
foods in USDA feeding programs. Improvements in USDA
plant protein programs. For the future. Address: Food and
Nutrition Service, USDA, Washington, DC 20250.
7424. Boerma, H.R.; Cooper, R.L. 1975. Comparison of
three selection procedures for yield in soybeans. Crop
Science 15(2):225-29. March/April. [17 ref]
• Summary: Demonstrates that for soybeans, the single
seed descent method proposed by Brim (1966) is the most
efficient selection procedure.
Publication No. 770 of the U.S. Regional Soybean Lab.,
Urbana, Illinois
7425. Bookwalter, G.N.; Warner, K.; Anderson, R.A.;
Mustakas, G.C.; Griffin, E.L. 1975. Fortification of dry
soybean-based foods with DL-methionine. J. of Food
Science 40(2):266-70. March/April. [26 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7426. Boutwell, W.A.; Harris, H.M.; Kenyon, D. 1975.
Competition between soybeans and other crops in major U.S.
regions. ERS (USDA Economic Research Service) No. 588.
iii + 11 p. April.
• Summary: Contents: Preface. Summary. Introduction.
Major Producing Regions. Method of Analysis. Variable
Production Costs. Derivation of Price Equations Giving
Equal Net Returns. Regional Results: Corn Belt, South
Atlantic, Delta.
“Preface: Production costs, yields, and price levels
interact to determine the break-even ratios between
alternative crops. Recent changes, primarily in costs and
prices, have made it necessary to reevaluate the soybean /
corn and soybean / cotton ratios. These ratios, calculated
for the 1974 planting season, favored corn and cotton over
beans. As a result, farmers planted fewer acres to soybeans
and more to corn and cotton.
“Rapidly changing costs and prices will necessitate
continuous analysis of ratios. This report is intended to
aid production and policy decisionmakers evaluate the
competition among soybeans, corn, and cotton in the current
dynamic atmosphere.”
“Introduction: Each year farmers must choose from
among the various agricultural endeavors open to them.

These decisions are based primarily on the individual’s
anticipated prices, costs, and yields of the alternative
enterprises. Production decisions are constrained by the fixed
complement of resources available. However, flexibility
exists to the extent that the fixed resources can be substituted
for one another or used more intensively for a particular
enterprise.
“Rules of thumb are often applied by farmers making
production decisions. Examples include statements about
profitable levels for the hog/corn and milk/feed price ratios.
Another commonly used-ratio is the soybean/corn price
ratio. A rule of thumb often states that the break-even price
ratio between soybeans and corn is 2.5 to 1. This is, at a
ratio of 2.5:1, anticipated net returns would be the same for
corn and soybeans. Economists have also relied on this ratio
to anticipate likely adjustments in plantings. For instance,
George Kromer, in presenting the outlook for oilseed at the
National Outlook Conference in December 1973, pointed
out that the then-existing ratio of 2.3:1 was favorable to
increased corn production at the expense of soybeans.
“A rule of thumb such as the break-even ratio can be
an invaluable decision-making aid. However, it changes
as prices, costs, and yields change, making continuous
evaluation necessary. This publication presents a simple
technique for evaluating the profitability of planting
soybeans or a competing crop, given anticipated prices,
costs, and yields–that is, for recalculating the thumb rule
value as conditions change. The technique can also help
the analyst or policy-maker predict likely adjustments in
response to changing conditions.” Address: 1. Program
leader, Oil Crops Program in the Commodity Economics
Div.; 2. Dep. of Agricultural Economics. All: Virginia
Polytechnic Inst. and State Univ.
7427. Crowley, Paul R. 1975. Practical feeding programs
using soy protein as base. J. of the American Oil Chemists’
Society 52(4):277A-279A. April. [2 ref]
• Summary: Contents: Abstract. Introduction. Nutritious
processed foods. Use of soy protein in Title II commodities.
WSDM [whey soy drink mix]. References. Address: National
Economic Analysis Div., Economic Research Service,
USDA, Washington DC 20250.
7428. Mustakas, G.C. 1975. Trip report to Jamaica, Haiti,
Dominican Republic, Trinidad, Guyana, Venezuela,
Colombia, Ecuador, Panama, Costa Rica, El Salvador,
Guatemala, and Mexico, March-April 1975. *
• Summary: G.C. Mustakas of the Northern Regional
Research Center, Peoria, Illinois, made this trip in MarchApril 1975 to learn about uses of soybeans in Latin America.
The trip was sponsored by the American Soybean Assoc. and
the U.S. Foreign Agricultural Service (FAS).
Colombia: Soybeans are not used as foods in this
country. Although considerable effort is being made to
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introduce soy foods here, they are all in the experimental
stages. In 1975 some 156,000 tons of soybeans were grown
in Colombia, which has 5 oilseed processors. Grasas S.A. has
a 220 tons/day solvent extraction plant that now processes
soybeans and other oilseeds.
Costa Rica: Soybeans are not produced or consumed as
a food, though experimentation is being carried out at the
University of Costa Rica and also with CARE.
Dominican Republic: Soybeans are not grown or used
as food here. About 6,250 ha were planted in 1974 on an
experimental basis. Soybean oil is imported. Industria
Lavador’s oilseed crushing plant plans to increase production
to 300 tons/day, and with the expansion hopes to produce soy
food products in some form.
Ecuador: In 1974 the country produced 1,000 tons of
soybeans.
Guyana: Soybeans are not grown or used at foods in
homes or villages. Food imports are very restricted. Some 60
acres of soybeans have been grown experimentally, and plans
are underway for the government to build a soybean and rice
bran crushing plant.
Jamaica: Soybeans are not grown in Jamaica and are not
used for food in the home or village. However considerable
interest was shown in using soybeans in school lunch
programs.
Mexico: During 1974-75, thirty sets of village process
equipment for making soy flour were delivered to Mexico
through the auspices of UNICEF. One unit was delivered to
the National University of Mexico where workers studied
the process and its applications for traditional Mexican food
products.
Panama: Panama grows no soybeans and does not
use soybeans in foods. They use fairly large quantities of
soybean meal (39,000 tons in 1973) for animal feeding and
some firms are interested in using defatted soy flours and
textured soy protein (TSP) for foods.
Trinidad: Soybeans are not grown or used as food in
homes or villages. Local experiments are being conducted
under a project agreement between the governments of
West Germany and Trinidad and Tobago. Trinidad has
considerable interest in soybeans but no processing plants. A
chain of Hi-Lo supermarkets sells a soy-protein beef-burger
that contains 25% textured soy flour.
Venezuela: With a population of 12 million people,
soybeans were still not being produced by 1975, although
about 55,000 tons of soybeans and 83,000 tons of soybean
meal were imported in 1974. Soybeans are not used as foods
in homes or villages. Venezuela has a few small soybean
crushers. One company (Proteinal S.A.) makes edible soy
flours. Address: Northern Regional Research Lab., Peoria,
Illinois.
7429. Palmer, J.H. 1975. Soybean yield barrier: A myth?
Soybean News (NSCIC) 26(3):1, 4. April.

Address: Extension Agronomist, Clemson Univ., Clemson,
South Carolina.
7430. Parvin, D.W., Jr.; Anderson, J.M.; Cooke, F.T., Jr.;
Holder, S.H., Jr.; Hamill, J.G. 1975. Specific inputs and
prices associated with soybean production costs for the
Mississippi Delta, 1975. Mississippi Agricultural and
Forestry Experiment Station, Bulletin No. 832. 38 p. April.
[4 ref]
• Summary: Results suggest that returns from on-farm
storage are likely to exceed storage costs (amortized
investment and operating costs). Address: MAFES
(Mississippi Agricultural and Forestry Exp. Station), Dep. of
Agricultural Economics, Mississippi State Univ., Mississippi
State, MS 39762.
7431. Rackis, J.J.; McGhee, J.E.; Honig, D.H.; Booth, A.N.
1975. Processing soybeans into foods: Selected aspects of
nutrition and flavor. J. of the American Oil Chemists’ Society
52(4):249A-53A. April. [26 ref]
• Summary: Contents: Abstract. Introduction. Processing and
analytical techniques. Methods for quality control of edible
soy protein products. Process procedures for production of
soy flour products. Soy protein isolates. References. Address:
1-3. Northern Regional Research Lab., Peoria, Illinois
61604. 4. WRRC, Albany, California 94710.
7432. Soybean Digest. 1975. Brazil–Coming on strong.
April. p. 12-13.
• Summary: Brazil’s production of soybeans is growing
rapidly, aided by support from the Brazilian government,
West Germany and Japan. ACAR (The Association of Credit
and Rural Assistance) provides “both interest-free loans and
technical assistance to farmers interested in developing land,
with soybeans as a top priority now...”
The article quotes the opening lines of four Reuters
News Service stories from early 1975: (1) “Washington, DC,
Feb. 6–Brazil will have a sharp increase in the availability of
soybeans, soybean meal and oil for export over the coming
year, according to a USDA field dispatch...”
(2) “Brasilia, Jan. 29–President Ernesto Giesel has
announced approval of a Brazilian government plan to
develop 1.3 mil. square kilometers (about 50 mil. acres) of
scrublands in the Brazilian middle west... The area... could
double Brazil’s production of soybeans...”
(3) “Rio de Janeiro, Jan. 31–West German and Brazilian
farm cooperatives will form a joint company to increase
soybean production in Brazil and guarantee supplies to
Germany...”
(4) “Brasilia Feb. 13–An official Japanese technical
mission began a 6-day visit to investigate possibilities for
private joint ventures in agricultural development in Minas
Gerais State...”
The “soybean price boom began 2 years ago.” A graph
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shows Brazilian soybean production from 1968-69 (50
million bushels) to 1974-75 (320 million bu).
7433. Wolf, Walter J. 1975. Lipoxygenase and flavor of
soybean protein products. J. of Agricultural and Food
Chemistry 23(2):136-41. March/April. [47 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7434. Kojima, Yoshiko. 1975. Visit by ASA Japanese Young
Executive Soy Protein Study Team (Interview). Conducted
by Dr. Walter Wolf of NRRL, Peoria, Illinois 61604, May 5.
1 p. transcript.
• Summary: Miss Kojima is the ASA interpreter. U.S.
soybeans give better yields of tofu than domestic (Japanese)
or Chinese soybean. Consequently about 80% of the tofu in
Japan is made from U.S. soybeans.
7435. Sprague, G.F. 1975. Agriculture in China. Science
188(4188):549-55. May 9.
• Summary: Contents: Introduction. Agricultural research
in China. Map of eastern and central China showing all
provinces and major cities. Organization of communes.
Fertilization. Cropping systems. Plant protection. Rice.
Wheat. Corn. Sorghum and millets. Soybeans. Vegetables
and fruits. Animal production. Outlook for expanding crop
production during the next decade.
This article is based on observations made by the U.S.
Plant Studies Delegation on their recent visit to China (26
Aug. to 23 Sept. 1974), and on conversations with the many
scientists contacted. A more detailed report will be published
by the National Academy of Sciences. Among the delegation
members was Richard Bernard, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
Concerning soybeans: “In the central and southern areas,
soybean culture is largely limited to small fields, gardens,
ditch banks, and other waste lands. Only in the northeastern
provinces does it become an important field crop. Here it
is grown in pure stands or interplanted with other crops,
primarily corn or sorghum.
“Soybeans are used for food in the green stage, but the
more common use is in the manufacture of soy sauce and the
various bean curd products. The vines, pods, and waste grain
are also used as livestock feeds.
“Some soybean breeding work is done at the Genetics
Institute in Peking, but the major breeding effort is
concentrated in the northeastern provinces of Kirin,
Heilungkiang, Liaoning, and at the Northwest College
of Agriculture in Shensi province.” Address: Dep. of
Agronomy, College of Agriculture, Univ. of Illinois, Urbana.
7436. Rothschild, Emma. 1975. A reporter at large [The
world food economy and the 1974 World Food Conference
near Rome, Italy]. New Yorker. May 26. p. 40-44, 49-50, 52,
54, 56, 58, 62-66, 68-70, 72-73, 76. See p. 50, col. 3.

• Summary: The world is in the midst of a food crisis. To
many it seems to be a result of drought and natural disaster.
But actually is a “sign of lasting insecurity in the world food
economy. It is political and economic, and it could have been
avoided.” As with petroleum problems, it has been “caused
by the decisions and policies of people and governments.”
The World Food Conference, convened in November
1974, brought together more than 5,000 delegates including
many high government officials. From the USA: Henry
Kissinger (secretary of state), Earl Butz (secretary of
agriculture), and Dr. Don Paarlberg (chief economist at the
USDA). The Flanigan Report tried to analyze the world
food crisis. William R. Pearce, a vice-president of Cargill,
Inc., “said that in the nineteen-sixties the United States ‘had
excess capacity in corn and soybeans,’ and therefore set
out to encourage the development of a different diet pattern
around the world.’” It encouraged the use of feed grains in
meat production. American grain exports increased from
32 million tons in 1971 to 76 million in 1973. Canada and
Australia also had huge grain exports. The USSR, Japan, and
the European countries (collectively) each now feeds more
than 100 million tons of grain to its animals. The USDA had
succeeded in reducing U.S. surpluses.
7437. Doty, Harry O., Jr. 1975. Decisionmaking in the
oilseed processing industry. ERS (USDA Economic Research
Service) No. 598. 19 p. [1 ref]
• Summary: Cover title: “Speech before the 21st annual
conference of Cooperative Soybean and Cottonseed oil
Mills, Las Vegas, Nevada, March 10, 1975.” Contents:
Introduction: Soybean crushings, oil yields, value of
products, oilseed processing mills, processing capacity,
processing margins, components of oil products margins.
Possible changes ahead for the oilseed crushing industry:
Increased food production, palm oil, sunflowers, peanuts,
Brazilian soybean production, edible soy protein (soy flour
and grits, extruded textured soy protein), polyunsaturated
fatty acids (for concern over blood cholesterol and heart
attacks), refining, new processing methods and equipment.
Oil crops research program: New research, automating price
and quantity data in a data bank.
Tables show: (1) Soybean crushings, oil and meal
production by regions and states, year beginning September,
selected years, 1954-1973. (2) Soybean crushings, by
months, actual and percent of total, 1960-1974. Soybeans are
crushed year-round, but slightly larger amounts are crushed
in Nov., Dec., and Jan. (3) Soybean crushings and yields
of oil per bushel crushed. (4) Soybean exports by months,
actual and percent of total, 1960-1974. (5) Estimated number
of soybean oil mills and processing capacity in the United
States, 1963-1974. (8) Estimated number of soybean oil
mills in the United States, and soybeans crushed by regions
and states, 1969-1973. (9) Soybean oil mills. Number of
companies and plants, concentration ratios, production and
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value of shipments for products, Census years, 1947-72. (10)
Salad and cooking oil: Components of margins per 24-ounce
bottle, 1973. (11) Margarine: Components of margins
per 1-pound package, 1973. (12) Vegetable shortening:
Components of margins per 3-pound can, 1973.
“In recent years, a big boost was given to the use of
vegetable soy protein by the development of an inexpensive
texturizing process. Another boost took place when the
USDA School Lunch Program allowed 30 percent textured
soy protein to be added to beef to make a beef-soy patty
in February 1971. Then, U.S. edible soy protein use for its
protein value was here to stay. Use of edible soy protein in
the School Lunch Program has continued to grow ever since.
Production of soy flour and grits was 326 million pounds in
1962 and increased to 474 million pounds in 1972” (p. 7).
Address: USDA Economic Research Service, Washington,
DC 20250.
7438. Koehler, Helen H.; Bearse, Gordon E. 1975. Egg
flavor quality as affected by fish meals or fish oils in laying
rations. Poultry Science 54(3):881-89. May. [7 ref]
• Summary: Four series of flavor tests were conducted on
eggs at the Western Washington Research and Extension
Center. The use of certain fish meals (such as Canadian
Atlantic herring meal from Nova Scotia and Newfoundland)
in the diet caused musty, stale, rancid, “chemical,” and fishy
flavors in the eggs. Soybean meal was used at the rate of 1020% in these diets. Address: 1. Home Economics Reseach
Center and Dep. of Animal Sciences, Washington State
Univ., Pullman, Washington 99163; 2. Western Washington
Research and Extension Center, Puyallup, Washington
98317.
7439. Soybean Digest. 1975. Alcohol improves soy [protein]
flavor. May. p. 38.
• Summary: “The flavor of soy protein can be improved
by steeping or wet milling whole soybeans with aqueous
ethyl alcohol.” Chemist Arthur E. Eldridge led the research
at the Northern Regional Research Laboratory of USDA’s
Agricultural Research Service.
7440. Soybean Digest. 1975. New soybean developed in
Delaware. May. p. 50.
• Summary: “A new edible soybean named Emerald has just
been released by the University of Delaware’s Agricultural
Experiment Station.
“Emerald is a green vegetable soybean which is intended
for use in the processing trade for either freezing or canning.
According to Dr. H. William Crittenden, the plant pathologist
who developed Emerald, the bean is equally adapted for the
home garden.
“Emerald has a large, bright green seed which is quite
different is shape from the more familiar yellow-seeded
varieties of soybeans. The bean is slightly flattened and

has a black hilum.” It has a good flavor and “contains 40%
protein–nearly twice that of peas, navy beans and lima
beans.”
“The selection of the new variety came from a cross
of Aoda and a selection from Hahto and Kent made at the
University’s Georgetown Substation in 1960. The bean has
been tested in Delaware for 8 years.
“Emerald reached the plump stage, which is best
for edible quality, in 95 days. It matures for harvest in
the dry state in 126 days. Yield per acre for processing
is approximately 2,500 lbs. Yield per acre for combining
averages around 35 bu.
“In anticipation of a growing demand for such greenseeded vegetable soybeans in the future, an application for
a Plant Variety Protection Certificate for Emerald has been
filed. Seed supply in 1975 will go only to seed growers. It
should be commercially available the following year. The
Delaware Agricultural Experiment Station will maintain
foundation seed.”
Note. This is the earliest document seen (June 2013) that
mentions the soybean variety Emerald.
7441. Krull, Guenter. 1975. Re: Request to meet to discuss
use of alcohol process to improve flavor of full-fat soybean
flour. Letter to Mr. Arthur C. Eldridge, USDA Northern
Regional Research Laboratory, Peoria, Illinois, June 3. 1 p.
Typed, with signature on letterhead. [1 ref]
• Summary: Edelsoja is one of the few manufacturers of fullfat soybean flour. Mr. Krull read an article in Soybean Digest
titled “Alcohol improves soy flavor” [May 1975, p. 38]. He
requests more detailed information. He and his technical
colleagues plan to be in the Chicago/Decatur area on June
18 and 19 of this year; If possible, he would like to arrange a
personal meeting with Mr. Eldridge at that time. RSVP.
Note: Heinz Thiem and Ruediger Zieglitz did meet with
Mr. Eldridge. Address: 2102 Hamburg 93, Koehlbrandstr. 1,
2 Hamburg 28, Germany. Phone: (040) 78 17 08.
7442. Freckmann, James K. 1975. Soybean crops draw
attention of growth areas. Foreign Agriculture (USDA
Foreign Agricultural Service) 13(23):10-11. June 9.
• Summary: Summarizes the regional conference on
soybeans at Addis Ababa in October 1974. The following
developing countries are trying to stimulate soybean
production:
“Ivory Coast: Crash program started in 1974 to grow
soybeans for seed on about 173 acres. About 2,500 acres are
to be sown in 1975... Tanzania: Soybean production was first
tried in 1907. About 1,800 acres sown to soybeans are in
various trials as an intercrop for small farmers and another
2,000 acres have been sown in a peanut area. Japanese are
seeking rights to grow soybeans for export to Japan.
Ethiopia: About 60 metric tons of soybeans were grown
in 1973 and about 80 tons in 1974 for the Food Nutrition
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Institute for use in human (baby care) nutrition. About 700
tons of soy flour were imported from the United States in
1974...
India: Area sown to soybeans may reach about 750,000
acres by 1980, compared with about 210,000 acres in
1974. Twelve processing plants, of which five are solvent
extraction plants, average 50 tons of beans per day. These
plants have a total capacity of 83,000 tons annually, but
are now processing only about 40,000 tons. Nigeria:
Government has plans to plant 100,000 acres by 1980 for
export crops...
Sierra Leone: Some trials have been carried out since
1966, but no commercial production has been tried or
contemplated...
Ghana: Soybean production was first tried in 1906, with
poor results. In 1972, the Government decided to try again in
hope of reducing large imports of soymeal and oil. Trials are
still being conducted. About 1,300 acres are to be sown to
soybeans in 1975...
Rwanda: Soybeans were grown on about 4,000 acres in
1974, and plans are to increase this area to 10,000 acres over
the next few years. All current production is for domestic
food... A French aid group is encouraging production. Sri
Lanka: Soybean crops were first tried in 1947. Varietal
testing is now being conducted, and about 5,000 acres were
planted in 1974 on rice land as a rotational crop. Iraq: About
13,000 acres were assigned to a seed multiplication scheme
in 1974... Saudi Arabia: Varietal testing is planned.”
Note 1. This document contains the earliest date seen for
soybeans in Ghana, or the cultivation of soybeans in Ghana
(1906). However there is good reason to distrust this very
early date, since no source is given and since many earlier
reports give the date of introduction as 1909.
Note 2. This document contains the earliest date seen
(June 2007) for soybeans in Iraq, or the cultivation of
soybeans in Iraq (1974; one of two documents). The source
of these soybeans is unknown. Address: U.S. Agricultural
Attaché, Nairobi, Kenya.
7443. Kinzhuber, Rado J. 1975. Soybeans are new venture
for South Africa. Foreign Agriculture (USDA Foreign
Agricultural Service). June 20. p. 10-11.
• Summary: South Africa’s soybean outturn tripled last
season to 15,680 tonnes. To encourage production, the
Oilseeds Control Board, with the approval of the Minister of
Agriculture, has announced that the Board will buy soybeans
in the 1975 season at the following guaranteed prices per
bushel, $4.98 and $5.66. Soybeans are being successfully
grown as a major crop in the Lydenburg district, the
Badfontein Valley, and the Badplaas and Loskopareas of the
Transvaal. Most crops in these areas are irrigated, following
after winter wheat. Address: U.S. Agricultural Attaché,
Pretoria, South Africa.

7444. Goldsborough, Clarence; Akers, Howard. 1975. Mixed
prospects for oilseeds in North Africa, South Asia. Foreign
Agriculture (USDA Foreign Agricultural Service). June 30.
p. 6-8. Summarized in Soybean Digest. 1975. Sept. p. 35, as
“Mideast Shows Potential for U.S. Soybeans.”
• Summary: “With some assist from the petroleum boom–
plus generally expanding incomes and population growth–
demand for U.S. oilseeds and their products appears to be
on the rise in North Africa. South Asia, however, is another
story, with Malaysian palm oil cutting into traditional U.S.
soybean oil markets there and economic woes limiting all
spending on imports, no matter what the need.”
Among North African countries, details are given
on imports and use of soybeans and soybean products in
Algeria, Morocco, Tunisia, and Egypt. Algeria has yet to
buy much soybean products, except for $1 million worth
of oil in 1974. Morocco, which produces mainly live oil, is
growing a small amount of soybeans, and has one soybean
processing facility with an annual capacity of 75,000
metric tons. Tunisia also produces mainly olive oil, but the
government purchased an estimated 30,000 tons of crude,
degummed soy oil in 1973. Egypt imports mostly cottonseed
oil, plus about 28,000 tons/year of soybean meal for use in
mixed feeds. Soybean meal imports should expand as poultry
production expands. “Egypt appears to be a good market
for soy protein–some private U.S. firms are already actively
exploring the market. On the South Asian subcontinent, U.S.
sales prospects are clouded, by the abundance of Malaysian
palm oil at low prices in India and Pakistan and by the dire
economic conditions in Bangladesh. The stiff competition
from Malaysian palm oil dropped Indian imports of U.S.
soybean oil to less than 50 million pounds in the 1973-74
marketing year (beginning Sept. 1 for soybeans and Oct.
1 for soybean products) from 285 million in 1970-71.”
Address: 1. Foreign Commodity Analysis, Fats and Oils,
Foreign Agricultural Service; 2. American Soybean Assoc.
7445. Edwards, D.I.; Epps, J.M. 1975. Annotated
bibliography of nematodes of soybeans, 1969-73. USDA
Agricultural Research Service. ARS-NC-24. 16 p. June. [134
ref]
• Summary: A continuation of the 1973 bibliography on this
subject by Epps et al. Address: Nematologists, ARS/USDA.
1. Univ. of Illinois, Urbana; 2. West Tennessee Exp. Station,
Jackson, TN 38301.
7446. Soybean Digest. 1975. Soy foods evaluated for
nutrient. June. p. 29.
• Summary: Selenium is an essential trace element in food.
“So called ‘new foods’ in the form of textured vegetable
protein or soy flour used in meat extenders, meat substitutes,
sauces and other foods now represent a $75 million market–
sevenfold greater than sales only 5 years ago. Sales of these
foods are expected to rise to more than $2 billion by 1980.
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“’Selenium is present in adequate amounts in some
of these soy foods, but not in all of them,’ said Renato J.
Ferretti, a chemist of USDA’s Agricultural Research Service
(ARS).”
7447. USDA Plant Inventory. 1975. Plant material introduced
January 1 to December 31, 1973 (Nos. 377555 to 384427).
No. 181. 239 p. June.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Leguminosae.
377573 (p. 3). “From Sierra Leone. Seed presented by
Njala University College, Njala to H.C. Minor, University of
Illinois, Urbana. Received Nov. 17, 1972.” Pai-May-Drew.
Chinese origin.
377579 (p. 4) “From Union of Soviet Socialist
Republics [Russia]. Seed presented by B.V. Skvortzov,
Instituto de Botanica, Sao Paulo, Brazil to T. Hymowitz,
Department of Agronomy, University of Illinois, Urbana.
Received Nov. 17, 1972.” One variety from Amur Province.
Address: Washington, DC.
7448. Wang, Li Chuan. 1975. Ultrasonic extraction of
proteins from autoclaved soybean flakes. J. of Food Science
40(3):549-51. May/June. [10 ref]
• Summary: The protein was extracted from defatted
soybean flakes, which were autoclaved or unautoclaved than
treated by conventional stir or sonicated methods–giving
various ultracentrifuge patterns. Address: USDA Northern
Regional Research Lab., ARS, Peoria, Illinois 61604.
7449. Wolf, W.J.; Baker, F.L. 1975. Scanning electron
microscopy of soybeans, soy flours, protein concentrates,
and protein isolates. Cereal Chemistry 52(3, Part 1):387-96.
May/June. [15 ref]
Address: Northern Regional Research Lab., ARS, USDA,
Peoria, Illinois.
7450. Ogren, Kenneth E. 1975. French push on soy oil may
benefit U.S. soybean growers. Foreign Agriculture (USDA
Foreign Agricultural Service). July 7. p. 5, 10.
• Summary: Meal made of U.S. soybeans has for several
years been a major component of French animal rations
and Salador, an identified soy oil that is receiving heavy
promotion on French radio and television. In the late summer
of 1974, Salador began appearing on the shelves at the larger
supermarkets. The French word for salad is salade, while that
for gold is or. Peanut oil has long held a special place as a
preferred French oil. A new French regulation now specifies
that all edible oils must be sold as identified oils, with the
container label listing the ingredients by name. Address: U.S.
Agricultural Attaché, Paris, France.
7451. Goldsborough, Clarence; Akers, Howard. 1975. The
Mideast–Growing market for U.S. oilseed products. Foreign

Agriculture (USDA Foreign Agricultural Service). July 23.
p. 2-4. Summarized in Soybean Digest. 1975. Sept. p. 35, as
“Mideast Shows Potential for U.S. Soybeans.”
• Summary: “During February 21–March 20, 1975, the
authors visited the Mideast, North Africa, and South Asia
to assess the market potential there for U.S. oilseeds–
particularly soybeans–and their products. This is the first of
two articles on their findings.
“With their spending power now vastly increased, the
oil-rich nations of the Mideast and North Africa are making
that almost inevitable turn toward better diets [i.e. more meat
and fats], launching a number of programs that bode well for
U.S. sales of oilseeds and their products.
“Within this group of potentially larger markets are Iran,
Lebanon, Iraq, Syria, and Saudi Arabia. Countries here are
aiming for large increases in meat production, particularly
poultry meat, which of course enhances demand for feed
ingredients like soybean meal. They are looking for soy
proteins as a means of enriching school lunches and other
feeding programs. And they are in need of more vegetable
oil.”
Iran’s growing oil revenues will be used to import soy
oil. Vegetable oil consumption rose 45% last year to 20
lb per capita, pushing Iran to the forefront of U.S. soy oil
markets with the feeling that soy oil imports could double
again in 1975 to 300,000 tons. Iran imported about 55,000
tons of soybean meal in 1974. “Also interested in soy protein
for direct human consumption, Iran hopes to use it in a
nationwide school lunch program beginning in September.
Each if the 5-6 million children in the program will receive
about 2 grams of protein in a biscuit or wafer...
“Meanwhile, the University of Kareem in Iran is
working to find varieties of soybeans suited to conditions
in Iran. About 350 tons of seed soybeans have already been
imported from the United States and are currently being
planted on a wide number of sample plots.
“The managing director of Iran’s Oilseed Research
and Development Company sees these and commercial
production efforts leading to a 120,000-ton soybean crop in
1975, compared with 45,000 in 1974 and 20,000 in 1973.
Some of this big expansion will come from a shift of nearly
200,000 acres of Iranian cotton land to soybeans. A high
support price, equal to about $9.80 per bushel, makes such
changes financially attractive...
“In other countries of the Mideast–primarily Jordan,
Syria, Iraq and Saudi Arabia–there is also a growing interest
in soybeans and soybean meal for poultry production. One
firm estimates the area’s so-called ‘poultry appetite’ currently
totals 700,000 tons of mixed feed and will rise to 1.5 million
by 1980. Soybean meal could be expected to account for
about 22% of the total...
“One of the biggest spenders of the Arab oil nations
is Iraq, which is aiming at rapidly improving the living
conditions of its people... Iraq is embarked on a program
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to become self-sufficient in egg production. A British trade
publication estimates current Iraqi egg consumption at 60
million eggs a year, with 55 million imported from Eastern
Europe...
“In Syria, the Ministry of Agriculture has contracted
with at least 5 firms for the construction of 10 large state
poultry farms designed to produce 195 million eggs annually
and 22 million broilers...” Address: 1. Foreign Commodity
Analysis, Fats and Oils, Foreign Agricultural Service; 2.
American Soybean Assoc.
7452. Crops and Soils Magazine. 1975. Varieties: Edible
soybean released in Delaware. 27(8):18-19. June/July.
• Summary: “A new edible soybean variety called
Emerald has been released by the University of Delaware’s
Agricultural Experiment Station. The soybean is intended
for freezing and canning. It is equally adaptable for home
gardens, according to its developer, H. William Crittenden.”
The large green seeds of Emerald are slightly flattened.
7453. Curry, R. Bruce; Baker, C.H.; Streeter, J.G. 1975.
An overview of Soymod, simulator of soybean growth
and development. Proceedings of the Summer Computer
Simulation Conferences p. 954-60. Held 21-23 July 1975 in
San Francisco, California. [89 ref]*
Address: Ohio Agricultural Research and Development
Center, Wooster, Ohio.
7454. Rinne, R.W.; Gibbons, S.; Bradley, J.; Seif, R.; Brim,
C.A. 1975. Soybean protein and oil percentages determined
by infrared analysis. Agricultural Research Service, North
Central Region NC-26. 4 p. July. [8 ref]
• Summary: “Protein and oil percentages in soybean
(Glycine max (L.) Merrill) seed meal were determined by an
infrared light reflectance instrument (IR) and compared with
standards for protein analysis by Kjeldahl and oil analysis
by the Soxhlet pet[roleum] ether extraction method. Within
the ranges for which the IR instrument is calibrated, it will
do a satisfactory job. The correlation coefficient between
IR protein and Kjeldahl protein determinations of the
soybean seed meal used in the calibration was 0.995, and the
correlation coefficient between IR oil and Soxhlet pet ether
extraction of oil was 0.983.” Address: 1-2. ARS, Urbana,
Illinois; 3-4. Dep. of Agronomy, Univ. of Illinois, Urbana,
IL; 5. ARS, Raleigh, North Carolina.
7455. Soybean Digest. 1975. Research: An action view. July.
p. 16-18.
• Summary: Contents: Introduction. Production practices.
Plant potential. Protection measures. Soybean research.
Photos show: (1) Dr. Richard Bernard of the Regional
Soybean Lab at Urbana, Illinois, in a field, examining an
ancestor of today’s soybean plant. (2) A young soybean
seedling that has just broken ground. (3) Two researchers

standing between rows of soybeans in a field, with two
REP machines that measure respiration, evaporation, and
photosynthesis.
7456. USDA Northern Regional Research Center. 1975.
Summary of progress for extramural projects. Report of the
USDA Northern Regional Research Center. p. 88-89. July.
See p. 89.
• Summary: “A pure culture believed to be Leuconostoc
mesenteroides has been isolated from soy idli, an Indian
fermented food. The bacteria apparently secrete an enzyme
that inactivates hemagglutinin in soy idli; ability of the
enzyme to inactivate hemagglutinins in other edible legumes
is under study.” Address: Northern Regional Research
Center, Peoria, Illinois.
7457. Adams, Fred. 1975. Field experiments with
magnesium in Alabama–Cotton, corn, soybeans, peanuts.
Alabama Agricultural Experiment Station, Bulletin No. 472.
17 p. Aug.
• Summary: The section titled “Soybeans” (p. 13-15)
states: “Soybeans became a major crop in Alabama during
the 1960s.” Comparisons of dolomitic versus calcitic
limestone show a small advantage for dolomitic limestone.
“Magnesium deficiency often reveals itself by leaf
discoloration,...” Address: Auburn, Alabama.
7458. Butz, Earl; Abe, Shintaro. 1975. The Butz-Abe
Understanding, 1976-1978. Washington, DC. 3 p.
Unpublished typescript. 28 cm.
• Summary: “The Butz-Abe Understanding grew out of
a meeting between the then U.S. Secretary of Agriculture
and the Japanese Minister of Agriculture (and Forestry) on
August 12, 1975 in Washington [DC]. The details of the
Understanding were specified in a November 7 letter by Butz
to Abe (a copy is attached), outlining ‘trade targets for the
coming three years for grains and soybeans.’”
“There were two important developments in the early
seventies [1970s] that were precursors to this agreement.
First, as a result of worldwide shortfalls in grain production
in 1972, U.S. wheat and corn exports increased 80 and 50
percent, respectively, over the previous year with large
volumes going to the centrally planned economies, notably
the USSR. This represented a major shift in the pattern of
the U.S. trade. Until 1972, U.S. agricultural exports to the
centrally planned economies, with the exception of Eastern
European countries, were negligible. Whereas the USSR was
a residual market for U.S. wheat in 1971 (No. 42), by 1972 it
became number one, and likewise in 1973. This situation was
similar for coarse grains. The USSR purchased no coarse
grains from the United States in 1970 but then became the
second most important U.S. market in 1972 and 1973. Japan,
on the other hand, traditionally had been a stable market for
U.S. agricultural commodities, purchasing large quantities of

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2610
coarse grains, wheat, and soybeans annually for many years.
The USSR is not the only country that has shown irregularity
in the size of its grain purchases from the United States, but
because of the abruptness of its entry into the market and the
size of its purchases, it had an important impact on U.S. and
world commodity prices. In light of this, and the fact that
other countries were becoming more and more dependent on
imported grains, Japan was interested in securing its grain
supplies from its most important supplier of agricultural
products, namely the United States.
“The soybean embargo in 1973 was the second
precursor to the Butz-Abe Understanding. Because soybeans
were in short supply in mid-1973, as an inflation-fighting
measure, the U.S. secretary of Commerce imposed an
embargo on the sport of soybeans, cottonseed and various
meal and oil products from these commodities until all
controls were lifted on September 21. The soybean embargo
and the tripling of oil prices in 1973 are still mentioned as
the two most important “shocks” to the Japanese economy
during the early seventies. However, whereas the tripling
of oil prices had a real and lasting effect on its economy,
the soybeans embargo was viewed as a symbolic of Japan’s
vulnerability to interruptions in food supplies resulting
from policies in major exporting countries. In actuality, the
embargo did not affect the volume of soybean imports that
year since Japan imported a record volume from the United
States in 1973.”
In 1974 Mr. Abe was named Minister of Agriculture,
Forestry and Fisheries, the first of four Cabinet posts he
held. Later he served as chief Cabinet secretary, Minister
of International Trade and Industry, and Foreign Minister.
He died in May 1991 at age 67. Address: 1. Secretary of
Agriculture, USA; 2. Minister of Agriculture, Forestry and
Fisheries (MAFF), Japan.
7459. Rich Products Corp., Public Relations Dep. 1975.
Robert E. Rich (News release). 1145 Niagara St., Buffalo,
New York 14240. 9 p. Undated.
• Summary: Accompanying a 2-page outline about Mr. Rich,
this is a more detailed story of his life and work. “Bob Rich
has always been known throughout the frozen food industry
as a man with keen foresight and unequalled determination.”
“After graduation from the University of Buffalo
in 1935, with a degree in Business Administration, Rich
purchased a small milk business, Wilber Farms in Buffalo,
and actively ran it until World War II when he was called to
Washington where he was a consultant to the dairy section of
the War Food Administration.
“Shortly thereafter he was sent to Detroit by the WFA
to be the milk order administrator for Michigan. It was
during his Detroit stay that he got the idea for a whipping
cream replacement to made from soy bean oil–after learning
about some successful research conducted by the George
Washington Carver Laboratories to develop a milk and

cream replacement using soy oil.
“On his return to Buffalo, and his dairy business, Rich
pursued his idea for a whipping cream from the soy oil (the
Carver ‘milk’ and ‘cream’ would not whip) and Buffalo’s
Spencer Kellogg & Sons research and development team
came up with a whippable and saleable whipping cream from
the soy bean.”
In 1975 the company packaged its 500 millionth retail
pint and quart carton of Coffee Rich.
“In 1975 the company had 11 regional sales offices,
48 field sales people, 1200 employees at eight production
centers and sales topped $100 million for the first time.”
“Bob Rich has gone to court more than 40 times to
prevent such restrictions and has been successful in all but
one instance. His position throughout has been that his
company’s non-dairy products are not imitations of anything
and are actually functionally superior products. He is so
dedicated to this legal fight that he formed the National
Association for Advanced Foods in 1968 with other nondairy producers and suppliers to combat onerous legislation
on an industry-wide united front.”
“In 1969 Jones-Rich was sold to the Dairylea
cooperative because as he (Rich) puts it, ‘we wouldn’t be
carrying frozen non-dairy business on one shoulder and a
fresh milk processing company on the other.’”
“In 1958 U of B [University of Buffalo] honored him
with its Distinguished Service Award and in 1959 he received
the General Alumni Board’s coveted Samuel P. Capen Award
‘for notable meritorious service to the university.’ He was
elected to the school’s Athletic Hall of Fame in 1966.
“Bob Rich has always had a deep interest in athletics.
At U of B as an undergraduate he was captain of the football
team his junior and senior years. He also captained the
wrestling team as a senior... He later coached U of B’s
freshman football team for two undefeated seasons.”
“His summers are spent at his Point Abino, Ontario
[Canada], home. During his six-month winter stay in Florida,
Mr. Rich travels to Buffalo almost every Sunday night and is
at his Niagara Street desk early Monday morning for Buffalo
business Monday and Tuesday.”
“One of Bob Rich’s crowning achievements in the field
of community relations came in 1973 when the company
purchased the naming rights to Erie County’s magnificent
new 80,000-seat stadium in Orchard Park, New York (a
suburb of Buffalo). Rich Stadium is the home of Buffalo’s
National Football League entry.”
“It was Bob Rich’s early determination to find a superior
replacement for a hard-to-get natural product that led to
the founding of a whole new industry, the non-dairy foods
processing industry,” Address: Buffalo, New York. Phone:
716-883-3211.
7460. Foreign Agriculture (USDA Foreign Agricultural
Service). 1975. Denmark slashes imports of U.S. soybeans in
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1974. Sept. 8. p. 13.
• Summary: Denmark’s takings of cheaper Brazilian
soybeans rose and soybeans from the People’s Republic of
China (PRC) came in for the first time since 1967. The U.S.
provided Denmark with 297,100 tonnes of soybeans of total
1974 soybean imports of 471,000 tonnes. This was a 63%
share of a market that historically supplied 90-95% of its
needs from the U.S. Paraguay also supplied 1,000 tons of
beans to the Danish crushing industry. Address: Office of
U.S. Agricultural Attaché, Copenhagen.
7461. Proctor, Stuart. 1975. Romania boosts soybean imports
and output. Foreign Agriculture (USDA Foreign Agricultural
Service). Sept. 8. p. 11.
• Summary: From 8,200 tonnes in 1965, Romania’s soybean
meal imports jumped to 117,000 tons in 1972 and 220,000
tons in 1974. Romania’s oil needs are supplied from its
huge sunflowerseed crop. The country is moving ahead
with expansion in the area of soybeans, which aside from
a limited acreage in Yugoslavia represents the only major
East European commitment to soybean production. Their
output was 244,000 tons on 452,000 acres [0.54 tons/acre
or 18.0 bu/acre yield] in 1973. Since 1970, the Romanian
Government has been stressing livestock production above
all as a means of increasing farm export earnings from beef
and pork sales. However, supplying more meat–especially
poultry meat and pork–for domestic consumption is also a
major goal. The original aims of the Romanian Government
in its 1970-74 5-year plan were for a 43% increase in
cattle numbers, 70% in swine, and 63% in poultry. While
these goals were never fully achieved, they did spark an
impressive expansion in livestock numbers and production.
Address: Foreign Agricultural Service.
7462. Erickson, Eric H. 1975. Honey bees and soybeans.
American Bee Journal 115(9):351-53, 372. Sept. [12 ref]
Address: ARS, USDA, Madison, Wisconsin 53706.
7463. Hall, Mary E.; Brant, A.W. 1975. Soybeans as a
protein source. Univ. of California, Division of Agricultural
Sciences, Leaflet No. 2762. 5 p. Sept. [6 ref]
• Summary: Contents: Introduction. Uses in food.
Nutritional value. Kinds of soy products: Soybean curd
(tofu), dried soybeans (cooked), soy flour, defatted soy
flour and soy grits, soy protein concentrate, soy protein
isolate, spun soy fibers. Read the label. Serving suggestions.
Contains recipes for: Ground beef/soy protein mixture.
Cooked dry soybeans. Soy nuts. Stir-fry beef ‘n’ bean curd.
Tuna salad. Address: 1. Extension Nutritionist, Berkeley; 2.
Extension Food Technologist, Davis, California.
7464. Morrissy, J.D. 1975. Riceland Foods: Innovative
cooperative in the international market. USDA Farmer
Cooperative Service, FCS Information No. 101. 128 p. Sept.

[44 ref]
• Summary: A chronology titled “Historical landmarks”
(p. 12) states: 1921 Sept. 23–Organized as Arkansas Rice
Growers Cooperative. 1958–Initial marketing of soybeans.
1961–Startup of soybean crushing plant at Stuttgart,
Arkansas. 1965–Startup of crushing plant at Helena,
Arkansas. 1970 Aug. 1–The Arkansas Rice Growers
Cooperative Association adopted the trade name Riceland
Foods. By now its 20,000 soybean grower-members
outnumbered rice growers four to one. Its sales volume of
hundreds of millions of dollars ranked it midway among the
top 500 U.S. industrial forms listed by Fortune magazine.
1970 Sept. 3–The company dedicates a modern new
headquarters building in Stuttgart, Arkansas.
Chapter IV, titled “Soybean growers: A new branch of
the Riceland Foods family” (p. 45-53) tells the story of the
rise of soybeans in a rice cooperative. The 1955 rice acreage
controls legislation cut back rice production and prompted
Riceland to initiate a soybean program–which soon sent the
company’s sales skyrocketing.
A graph (fig. 2, p. 6) shows Riceland Foods’ sales from
1943 to 1973, including total sales ($563.7 million in 1973),
sales of soybean sand other grains ($337.5 million), and sales
of rice ($210.8 million).
Note: This is the earliest document seen (June 2005) that
mentions “Riceland Foods” in connection with soybeans.
Address: Washington, DC.
7465. Tsen, C.C.; Farrell, E.P.; Hoover, W.J.; Crowley,
P.R. 1975. Extruded soy products from whole and dehulled
soybeans cooked at various temperatures for bread and
cookie fortifications. Cereal Foods World 20(9):413-18.
Sept. [9 ref]
• Summary: The article begins: “Malnutrition is a serious
problem in developing countries where growing population
results in short supply of high-quality protein in the diet.
Soy-fortified bakery products, particularly bread, could be
used effectively to alleviate protein-malnutrition in poverty
areas of the world.”
A photo shows the newly developed Brady Crop Cooker,
which, unlike other extrusion cookers, operates without the
addition of water or steam during processing.
Note: This is the earliest document seen (Dec. 2015) that
mentions the Brady Crop Cooker. Address: 1-3. Kansas State
Univ., Manhattan, KS 66506; 4. Nutrition & Agribusiness
Group, USDA, Washington, DC 20250.
7466. Northern Regional Research Center: Notes from the
Director. 1975. LPC process tested. No. 1220. p. 2. Oct. 3.
• Summary: The Engineering and Development Lab’s
(ED’s) lipid-protein concentrate process for beverages (U.S.
Patent 3,809,771) is being tested by a second company.
On September 23-25, Gus C. Mustakas (ED) “observed a
successful pilot plant run at a major food service company
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in Minnesota. The company produces a complete family
of nutritional products for supplemental or total feeding in
hospital and institutional markets.
“On his trip Gus also visited Dawson Mills, a large-coop soybean processor in Dawson, Minnesota. This company
is following the lead of other co-ops (Far-Mar-Co, Land-OLakes) in diversifying into edible soy products. They have
a large capacity (600-700 tons per day) for such products
as soy flour, grits, white flakes, and textured soy flour. Gus
suggested a new line product (NRRC research development)
for Dawson–namely full-fat soy flours that can also be
produced in their existing extruder installation. The Dawson
group plans to exhibit their edible soy proteins in Mexico
City this November in hopes of opening new markets in
South America.” Address: Peoria, Illinois.
7467. Rector, Robert. 1975. Vegetable proteins have an
exciting future [in the U.K.]. Grocer (The) 197(6205):66.
Oct. 18.
• Summary: Today, most textured soy protein is used as a
meat extender.
A sidebar notes that the American Soybean Association
is sponsoring and organising a two-day conference and
exhibition on “Soyprotein” in association with the U.S.
Department of Agriculture at the Cunard Hotel, London, on
Tuesday and Wednesday next week. The conference will
feature major speakers from the US, Europe and the UK,
with a “wide range of topics to interest users of Soyprotein
in all sectors of catering and the food processing industry.”
Address: Managing Director for the UK and Europe, Griffith
Labs.
7468. Becker, Kenneth W. 1975. Re: New brochure from
Arthur G. McKee & Co., Chicago. Letter to Dr. Walter Wolf,
USDA, NRRL, Peoria, Illinois 61604, Oct. 21. 1 p. Typed,
with signature on letterhead.
• Summary: Becker encloses a 13-page brochure titled
“Engineering and Construction Services for the Oilseeds
and Protein Industries.” Printed with brown ink on white
paper. A fold-out page at the back shows an “Oilseeds and
proteins factory schematic.” Address: Director–Cane Sugars,
Oilseeds & Proteins, Woods, Arthur G. McKee & Co., 10
South Riverside Plaza, Chicago, Illinois 60606. Phone: 312236-8191.
7469. Curry, R. Bruce; Baker, C.H.; Streeter, J.G. 1975.
SOYMOD I: A dynamic simulator of soybean growth and
development. Transactions of the ASAE (American Society
of Agricultural Engineers) 18(5):963-68, 974. Sept/Oct. [42
ref]
Address: Ohio Agricultural Research and Development
Center, Wooster, Ohio.

in seeds and sprouts of alfalfa, lentils, mung beans and
soybeans. J. of Food Science 40(5):1008-09. Sept/Oct. [15
ref]
• Summary: There is no difference in degree of acceptability
between mung bean and soybean sprouts germinated for 3
days. Includes a detailed nutritional analysis of soybeans and
soy sprouts, raw and cooked. Cooked soy sprouts contain
13.1% protein versus 4.3% for mung beans and 5.1% for
alfalfa seeds. Vitamin and mineral contents for raw and
cooked seeds and sprouts are analyzed. Address: USDA
Western Regional Research Lab., ARS, Berkeley (Albany),
California 94710.
7471. Lambert, J.W.; Kennedy, B.W. 1975. Registration of
Evans and Hodgson soybeans. Crop Science 15(5):735. Sept/
Oct.
• Summary: These two varieties were developed in a
cooperative program of the Minnesota Agric. Exp. Station
and USDA’s Agricultural Research Service (ARS).
Letter from Prof. James Orf, Univ. of Minnesota. 2004.
Jan. 22. The variety Evans was named for John Evans, a
Minnesota farmer who was instrumental in organizing the
Minnesota Soybean Growers’ Association. Address: 1. Prof.
of Agronomy and Plant Genetics; 2. Prof. of Plant Pathology.
Both: Univ. of Minnesota, St. Paul, MN 55108.
7472. Soybean News (NSCIC). 1975. World Soybean
Research Conference successful. 27(1):1. Oct.
• Summary: 622 people from 48 countries attended this first
World Soybean Research Conference. Held on 3-8 August
1975 at the Ramada Inn, Champaign, Illinois. 168 papers
were presented at the 5-day session. The Conference was
sponsored by the University of Illinois, Illinois Natural
History Survey, USDA, U.S. Agency for International
Development, and the National Soybean Crop Improvement
Council.
Note: This is the earliest English-language document
seen (March 2003) that uses the term “research conference”
in connection with soybeans, or the term “soybean research
conference.”
7473. Wang, Hwa L.; Swain, E.W.; Wallen, L.L.; Hesseltine,
C.W. 1975. Free fatty acids identified as antitryptic factor in
soybeans fermented by Rhizopus oligosporus. J. of Nutrition
105(10):1351-55. Oct. [16 ref]
• Summary: The trypsin inhibitory activity in tempeh comes
from free fatty acids. “Oleic, linoleic, and linolenic acids
are primarily responsible for the increased trypsin-inhibiting
activity of cooked soybeans after fermentation. The free fatty
acids are liberated from oil in the soybeans by fungal lipase,
and they differ from other reported soybean trypsin inhibitors
that are protein in nature.” Address: Northern Regional
Research Lab., Peoria, Illinois.

7470. Kylen, Anne M.; McCready, R.M. 1975. Nutrients
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7474. Forbes. 1975. Moooooooo. If Bob Rich has his way,
cows will end up in the zoo. Nov. 15. p. 20-21.
• Summary: “Next time you’re on an airplane, take a look at
the ‘cream’ you get with your coffee. Chances are good it’s
not cream at all, but a private-label version of Coffee Rich, a
vegetable-oil-based creamer made by Rich Products Corp. of
Buffalo, New York.”
Company founder Robert E. Rich, 62, likes to quip that
someday you may have to go to the zoo to see a cow. His
products aren’t just imitations, they’re functionally superior;
they won’t curdle, separate, or even sour for weeks after
thawing. Moreover, they are less expensive to start with, and
they save money on spoilage and refrigeration.
Bob Rich happened to hear about the idea in 1945 when,
as an official for the War Food Administration, he heard of
the George Washington Carver Institute’s [sic, Laboratory’s]
efforts to develop soy substitutes to counter wartime
shortages of dairy products.
He took the idea with him to his family’s dairy business
in Buffalo, and worked to refine it with a research team.
Eventually he sold the family’s dairy business to Dairylea.
He already knew the cow was a pretty poor economic
creature; the supply is unreliable and the quality varies,
Bacteria grow in it and its 87% water.
Rich’s Whip Topping, probably the company’s most
famous product, is sold as a frozen concentrate or as a
ready-to-use product to schools, hospitals, restaurants,
and bakeries; it will keep indefinitely. And these non-dairy
products are very valuable to people allergic to milk.
A photo shows Bob Rich of Rich Products.
7475. Adams, Catherine F. 1975. Nutritive value of American
foods, in common units. USDA Agriculture Handbook No.
456. 291 p. Nov. See p. 155-56. Index. 30 cm.
• Summary: This book is comprised mostly of table 1, titled
“Nutritive values for household measures and market units of
foods.” Under “Soybeans” (p. 155-56) values are given for
each of the following (usually per cup and per pound, unless
otherwise stated):
Mature seeds, dry: Raw or cooked.
Sprouted seeds: Raw or cooked.
Soybean curd (tofu): Piece (2½ x 2.75 x 1 inch) or
pound.
Soybean flours: Full fat or low fat or defatted.
Soybean oil and soybean-cottonseed oil blend (see also
oils).
Soy sauce. Address: Washington, DC.
7476. Bates, Cynthia; Bates, Albert. 1975. Re: Making
tempeh spores commercially. How to make okara tempe.
Design of a community-scale tempe incubator. Letter to
William Shurtleff at New-Age Foods Study Center, undated.
2 p. Handwritten.
• Summary: “Dear Bill, You must not have received our

last letter. I wrote that I felt that we didn’t have it together
yet to offer tempe spores for sale in Japan right now. We
will eventually though, I hope, but we have bitten off a big
chunk already. Thank you for your generous offer though.
Dr. Hesseltine’s recipe is ½ teaspoon per pound (2½ cups)
of semi-cooked beans. He sent me a packet of spores once
with the directions. He also sent us our original culture and
several reprints on tempeh.
“Your recipe for Homemade Tempeh looks fine. Am I
correct that the ‘1 cup dry soybeans, washed and soaked’ is 1
cup of dry beans? On second look, I’m sure that’s what you
meant, seems obvious. I’ve never cooked tempeh beans in
a cooker before–always soaked them overnight. I find using
freshly split beans makes it easier to get the hulls off. That’s
hard to do using whole beans. One way is to get them split
by a miller for large quantity. Or do it yourself in a Corona
mill. Another way is to soak the beans overnight then run
them through a Corona mill on coarse setting so the beans
are halved. The hulls come right off and can be poured off.
It’s important to get the hulls off because the mold can’t
penetrate the hull so there’s a chance that an un-dehulled
bean could spoil inside.
“To make okara tempe the okara must be somewhat
cooked or the mold won’t grow. For example, okara from
the milk method on pg. 68 in the Farm Vegetarian Cookbook
doesn’t tempe because it’s not cooked enough. Must be
cooked in excess water (which it would be in [soy] milk
making) about 15-20 minutes at above 195 [ºF]. This is a
guess because I’m not experienced with more than 3 kinds
of okara, but I feel it’s pretty close. The okara must be coarse
enough to allow free passage of air into the mass.”
Note 1. A small illustration shows this with grits and
rice. Note 2. The creative use of the word “tempe” as a verb.
“The recipe goes: 2½ cups well pressed okara. 2/3
tablespoon vinegar. 1 tablespoon dried spores (or ½ teaspoon
Dr. Hesseltine’s spores. His are more concentrated).
“The okara should be so dry you can squeeze a handful
hard and not have any milk appear between your fingers
except for a drop down between your fingers where they
hook onto your hand. Squeezing a handful should leave
your hand dry, not moist. Spread in a layer ½-inch deep in
aluminum (not rust) window screen and cover with wax
paper, plastic with holes punched in every ¼ to ½ inch.
“We have two incubators, one working and one being
set up. The one [working] now is a plywood box with screen
trays. Its heated by a turned down dryer heater, and also has
a blower for air circulation. Trays are put in so that they are
alternately in front or rear of the box so air circulation will
be even. [A small illustration shows a side view of the box
/ incubator, with blower and stagger-stacked trays]. This
box works well, but its not a sealed environment, so other
microorganisms can get in. Plywood isn’t very groovy for a
large incubator–too wet and hard to clean. Our new box is a
3 door refrigerator. Shelves are food grade plastic PVC pipe
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and trays are food grade plastic sheets with 1/8 inch holes
drilled every ½ inch.
Three small illustrations show: (1) Incubator tray. (2)
Side view of shelves, showing where trays slide in. (3) Top
view of inside of incubator showing trays, dehumidifier,
furnace pipe, and fan inside.
“Its still in the experimental stages–dehumidifier is
being put on. When the mold grows it gives of water–if it
gets too wet in the incubator box, the mold won’t grow.
“We like tempi a lot in sandwiches with just about
anything–fried eggplant, onions, sauerkraut, tartar sauce.
“I talked with Stephen’s wife Margaret, the Farm
nutritionist, and she doesn’t want you to put in the method
of making [soy] milk from dry beans as the Farm’s
method because we don’t like it and are changing our
process. She would dig it if you would put in the one in the
Farm Vegetarian Cookbook, page 68. I hope this doesn’t
inconvenience you too much. I’m really sorry. I should have
figured that out in the first place.
“Oh, also we’ve made tempi on the farm by hanging
a plastic ‘sausage’ in the rafters of our tent above the pipe
on the woodstove. Works good, but may take 3 or 4 days
depending on how often your stove is run.
Two small illustrations show: (1) Plastic bag made into
a tube like a sausage, holes pinched in every 1 to 1½ inches.
(2) Tempeh hanging from ridge pole above wood stove in
tent.
“We are going to do a tempeh brochure soon. Spores are
being tested in a lab for contaminants–will send them as soon
as possible.
Wow, all those tofu recipes you sent are really gonna
help us out, especially like the tofu mayonnaise. We don’t
use much oil because the price has gone high, but we really
dig sandwich spreads and sauces. We really dig the reverence
you feel for your work. We feel feeding folks is a holy duty.
As Stephen says, ‘The purpose of eating is to maintain that
psychedelic experience we call life.’
“Love you, Albert & Cynthia.”
Note. The Farm made the first okara tempeh in the
Western world. Address: 156 Drakes Lane, Summertown,
Tennessee 38483.
7477. Hymowitz, Theodore; Newell, Christine. 1975. A wild
relative of the soybean: Of the nine currently known species
of the Glycine genus, the most unusual is G. falcata, a native
of Australia. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 17(4):18-19. Fall.
• Summary: Glycine falcata is a wild perennial species
indigenous to the dry regions of Australia. A map shows
that its distribution is most widespread in the northern half
of Australia. It spreads and multiplies by rhizomes bearing
single-seeded pods that grow underground, and by multiseeded above-ground pods like those of the cultivated
soybean. The seeds of G. falcata are much smaller and more

rectangular than those of typical cultivated soybeans. Photos
show: The underground pods and root nodules. A flowering
specimen with delicately trifolate leaflets. The rectangular
seeds (full size, and close-up with scanning electron
microscope). Address: 1. Assoc. Prof. of Plant Genetics; 2.
Research Asst. Both: Univ. of Illinois, Urbana, Illinois.
7478. Rackis, J.J.; McGhee, J.E. 1975. Importancia
practica de los inhibidores de tripsina de la soya [Practical
significance of soybean trypsin inhibitors]. In: American
Soybean Assoc., ed. 1975. Memorias: Primera Conferencia
Latinoamericana Sobre la Proteina de Soya. Mexico City.
232 p. See p. 145-58. [30 ref. Spa]
Address: Northern Regional Research Lab., Peoria, Illinois.
7479. Schwab, G.O.; Fausey, N.R.; Weaver, C.R. 1975.
Tile and surface drainage of clay soils. II. Hydrologic
performance with field crops (1962-72). III. Corn, oats, and
soybean yields (1962-72). Ohio Agricultural Experiment
Station, Research Bulletin No. 1081. 37 p. Nov. [13 ref]
• Summary: “This report summarizes the data collected
over the 11-year period, 1962-72, from a long-term field
experiment at the North Central Branch, Ohio.” “Corn,
soybean, and oat yields, plant populations, and drainage
flows were measured on 0.5-acre plots on Toledo silty clay
soil near Sandusky, Ohio... Drainage treatments were no
drainage, surface drainage, tile drainage, and a combination
of tile and surface drainage.” The stands and yields were best
when the combination of tile and surface drainage was used;
next best was tile drainage only.
Note 1. Tile drainage is a practice for removing excess
water from the subsurface of soil intended for agriculture.
Removing excess water usually increases crop yields by
effectively lowering the water table and enabling oxygen to
exist in the soil around plant roots.
In a tile drainage system, a sort of “plumbing” is
installed below the surface of agricultural fields, effectively
consisting of a network of below-ground pipes that allow
subsurface water to move out from between soil particles
and into the tile line. Water flowing through tile lines is often
ultimately deposited into surface water points–lakes, streams,
and rivers–located at a lower elevation than the source. Water
enters the tile line either via the gaps between tile sections, in
the case of older tile designs, or through small perforations in
modern plastic tile.
Note 2. At the end of this bulletin is a page titled “Better
living is the product” which explains: The Ohio Agricultural
Experiment Station was established in 1882 at The Ohio
State University, Columbus, Ohio. In 1892 it was moved
to its present location in Wooster, Wayne County, Ohio–in
northeastern Ohio. “In 1965 the Ohio General Assembly
passed legislation changing the name to Ohio Agricultural
Research and Development Center–a name which more
accurately reflects the nature and scope of the Center’s
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research program today.” Address: OARDC, Wooster, Ohio.
7480. Soybean Digest. 1975. Soya Protein Conference 1975.
Nov. p. 25.
• Summary: “The Soya Protein Conference and Exhibition
1975 was held at the Cunard International Hotel in London,
England, on Oct. 21-22. The first of two regional soy
protein conferences, it was cosponsored by ASA [American
Soybean Assoc.] Brussels [Belgium] and USDA’s Foreign
Agricultural Service... The 2-day program brought together
numerous authorities on soy protein and the soy foods
industry.”
7481. Wei, L.S.; Steinberg, M.P.; Nelson, A.I. 1975. A new
Illinois soybean beverage: Tasty, smooth, nutritious, and
economical. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 17(4):3-4. Fall.
• Summary: This is a relatively short description of the new
11-step process designed to inactivate the “lipoxygenase
enzyme,” which can produce a distinctly “painty” off-flavor
in soymilk, whenever the beans are ground and exposed to
water ambient temperatures. The fiber in the soybean is not
removed, but rather is finely pulverized by grinding and
homogenization to produce a stable colloidal system, in
which the fiber and protein do not settle and the oil does not
rise. “Instability of the colloidal system, causing a grainy
mouth feel, can be a severe problem.” The product obtained
at the end of Step 5, called “Soybean beverage base,” can
be used to prepare such “dairy analogs” as yogurt and ice
cream, as well as milk.
“The University of Illinois Foundation has recently
patented this process in the United States and in a number of
other countries. Already three U.S. companies and several
foreign firms have been licensed to use the process in
manufacturing the beverage, yogurt, ice cream, and similar
products. We hope that some of these products will appear
in your local supermarket before too many months have
passed.”
Note 1. This is the earliest English-language document
seen (Aug. 2013) that uses the term “dairy analog” (or “dairy
analogue”) to refer to soymilk.
Note 2. This is the earliest English-language document
seen (Aug. 2013) that uses the term “soybean beverage
base” to refer to a concentrated form of soymilk from which
regular soymilk or soymilk products can be made by adding
water, flavors, sweetener, etc. Address: 1. Assoc. Prof. of
Food Science; 2. Prof. of Food Engineering; 3. Prof. of Food
Processing. All: Univ. of Illinois, Urbana, Illinois.
7482. Wolf, W.J. 1975. El sabor y los oligosaccharides como
factores limitantes en el consumo de la soya [Flavor and
oligosaccharides as limiting factors in the consumption of
soya]. In: American Soybean Assoc., ed. 1975. Memorias:
Primera Conferencia Latinoamericana Sobre la Proteina de

Soya. Mexico City. 232 p. See p. 158-68. [30 ref. Spa]
Address: USDA Northern Regional Research Lab., Peoria,
Illinois.
7483. McClure, Sharon L. 1975. First Latin American
meeting on soy protein held in Mexico. Foreign Agriculture
(USDA Foreign Agricultural Service). Dec. 1. p. 6.
• Summary: How to use the multipurpose soybean to enrich
diets in Latin America came into the spotlight last month,
at the first Latin American Soy Protein Conference. Held at
Mexico City, November 9-12, the conference was sponsored
jointly by the Foreign Agric. Service and the American
Soybean Association (ASA). It drew some 300 delegates
from 22 countries. Clayton K. Yeutter said that soy protein
should appeal both to people who can afford meat and those
who cannot. Address: Foreign Agricultural Service.
7484. Holz, Alan E. 1975. U.S. soybean, meal exports
to stage comeback in 1976. Foreign Agriculture (USDA
Foreign Agricultural Service). Dec. 8. p. 2-4, 16.
• Summary: Another plus factor is the quality of the 1975
U.S. soybean crop–higher than last year’s in terms of oil
content–suggesting that the U.S. market share in certain
countries may improve. A larger-than-expected gain occurred
in Brazilian soybean production and exports. Address:
Foreign Commodity Analysis, Oilseeds and Products,
Foreign Agricultural Service.
7485. Cobb, Patricia Powell; Bass, Max H. 1975. Beet
armyworm: Dosage-mortality studies on California and
Florida strains. J. of Economic Entomology 68(6):813-14.
Dec. [4 ref]
• Summary: “The beet armyworm, Spodoptera exiqua
(Hübner), has become a pest of cotton, soybeans, peanuts,
an several other crops in the Southeastern United States in
the past few years.” Address: Dep. of Zoology-Entomology,
Agric. Exp. Station, Auburn Univ., Auburn, Alabama 36830.
7486. Crittenden, H.W.; Svec, L.V.; Wisk, E.L. 1975. The
Emerald soybean. Delaware Agricultural Experiment
Station, Circular No. 14. 4 p. Dec.
• Summary: “Emerald is a new edible, disease-resistant
soybean variety. With the increased interest in a source of
plant protein usable directly as human food, the Emerald
soybean may provide such a source. This new variety was
developed for commercial or home freezing, but is also
adapted for canning or for use in a dried condition.” “Seeds
are large in size, green in color with a black-colored hilum,
and are slightly flattened.” Th protein content of Emerald
compares favorably with that of other “vegetable soybean
varieties such as Verde and Kanrich” and is greater than that
of peas or lima beans.
A table shows: Maturity for processing [green]: 95
days. Maturity for combining [dry]: 126 days. Height: 38
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inches. Seed weight of 100 seeds for processing: 76 gm.
Seed weight of 100 seeds for combining: 34 gm. Yield per
acre for processing: 2,500 lb. Yield per acre for combining:
35 bushels. Protein in mature seed: 40%. Oil in mature seed:
22%.
“Origin and development: Emerald is the result of a pure
line selection made by H.W. Crittenden from a cross between
Aoda and a selection from Hahto x Kent. This work was
done at the Delaware Agric. Exp. Station in Newark and at
the Substation Division, in Georgetown. The cross was made
in 1960.”
Disease resistance: Emerald is resistant to the fungus
which causes the soybean disease downy mildew and the
fungus which causes the disease pod and stem blight.
“Plant variety protection: A certificate of plant variety
protection (No. 7500052) for Emerald has been received. It
is illegal to produce and market Emerald seed except as a
class of certified seed.”
A photo on the cover shows a glass serving bowl full
of shelled Emerald soybeans on a dining table. Note: The
Emerald variety was not registered in Crop Science. Address:
1. Prof. of Plant Science; 2. Asst. Prof. of Plant Science; 3.
Crops Research Associate of the Substation. All: Univ. of
Delaware, Newark, Delaware.
7487. Erickson, Eric H. 1975. Variability of floral
characteristics influences honey bee visitation to soybean
blossoms. Crop Science 15(6):767-71. Nov/Dec. [11 ref]
• Summary: Soybean cultivars in Maturity Groups 0-III
were ranked from high to low, based on their rate of nectar
secretion. Address: Research entomologist, North Central
States Bee Research Lab., ARS-USDA, Madison, Wisconsin
53706.
7488. Howell, Robert W. 1975. Golden beans from China
now our No. 1 cash crop. Yearbook of Agriculture (USDA) p.
225-36. For the year 1975. [2 ref]
• Summary: This is an excellent historical overview of
soybeans in America. Contents: Introduction. Travels in
Manchuria (Dorsett and Morse, U.S. Regional Soybean
Industrial Products Laboratory, U.S. Regional Soybean
Lab. at Urbana, O.S. Aamodt of USDA who was Morse’s
immediate superior, Herbert W. Johnson, Lincoln variety
released in 1943, Richard Bernard, C.R. Weber, E.E.
Hartwig). Phytophthora rot (The first major threat to the
soybean crop, first observed in 1948). China variety saved
day (Peking variety contained resistance to cyst nematode).
Living together (nitrogen fixation, chemical control of
weeds, mechanized agriculture). Deodorizers developed
(deodorized soybean oil, shortening & margarine, food uses
of soybeans, Sybil Woodruff and Olive Zwerman of Illinois).
Beans and the world scene (India, INTSOY, NSPA, National
Soybean Crop Improvement Council).
“By 1973, soybeans had become our No. 1 cash crop,

the leading export commodity, the major alternative crop of
midwestern and southern farmers, the world’s most effective
producer of protein per acre, and the hope of starving
millions for a better diet.
“How was this miracle achieved? It was made possible
by a combination of fortuitous conditions... a need for oil
and protein, accentuated by war-time demands and post-war
population growth... land newly available as production of
other crops outpaced demand, partly because there were
fewer draft animals and thus less need for land for feed grain
production... the ability of soybeans to adapt to a wide range
of climates and to farming methods already known to corn
and cotton farmers... and removal of legal restrictions on
margarine.
“But there was another element, just as important
or even more so. First a few and then many more men
and women of vision, imagination, energy, dedication–
remarkable people and institutions who saw the potential
of the soybean and worked hard to make that potential a
reality.”
“In 1961 the Minnesota legislature authorized several
soybean research positions. This was the first State action
specifically directed toward building a soybean research
program” (p. 242).
“A significant private (commercial) soybean breeding
effort began during the 1960s. Stuart and Hampton varieties
were developed at Coker Pedigree Seed Co. in South
Carolina. In 1964 a group of seed producers organized
Soybean Research Foundation, Inc. to conduct a breeding
program based at Mason City, Illinois. In 1967 a soybean
breeding program was initiated by Peterson Seed Co. of
Waterloo, Iowa, now a division of Pioneer Seed Co.”
“Enactment of the Plant Variety Protection Act in 1970
has stimulated more companies to begin breeding soybean
varieties.” (p. 235).
Photos show: (1) Geneticist Richard L. Bernard. (2) A
food plant making spun soy protein fibers. Address: Head,
Dep. of Agronomy, Univ. of Illinois.
7489. Kauffeld, Norbert M. 1975. Overwintering of colonies
of honey bees with restricted and unrestricted broodrearing
in Louisiana. American Bee Journal 115(12):480-81, 490.
Dec. [3 ref]
Address: Bee Breeding Research, ARS, USDA, Baton
Rouge, Louisiana 70803.
7490. Shurtleff, William; Aoyagi, Akiko. 1975. Tempeh
(fermented soybean cakes) (Document part). In: W. Shurtleff
and A. Aoyagi. 1975. The Book of Tofu. Hayama-shi,
Kanagawa-ken, Japan: Autumn Press. 336 p. See p. 68-69.
• Summary: “These cakes of cooked soybeans, bound
together by a fragrant, white mycelium of Rhizopus mold,
have a delectable flavor: fried or deep-fried, they taste
remarkably like fried chicken or veal cutlets. Rich in

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2617
protein (18.3% fresh or 48.7% dried), tempeh is also highly
digestible, and Rhizopus serves as an effective deactivator of
trypsin inhibitor (p. 70). Like other fermented soy products
(miso, shoyu, natto) and sea vegetables, tempeh is one of
only a few non-meat sources of vitamin B12.
“For centuries prepared daily on a cottage scale
throughout Indonesia (where it is a basic food for millions
of people and makes use of more than 50 percent of the
country’s soybean crop), tempeh is also an important staple
in New Guinea and Surinam, and is eaten on a small scale
in Malaysia and Holland. Its adaptability to household
industries and its low cost should make it, like tofu, a food of
worldwide commercial interest during the coming decades.
“Tempeh can be prepared without difficulty in any
Western kitchen using either whole soybeans, okara (p. 81),
or cooked grains (wheat, rice, barley, or rye) fermented alone
or mixed with soybeans. In Indonesia, ½ cup portions of
partially cooked, inoculated soybeans are wrapped in banana
leaves, tied, and fermented. For larger scale preparation,
use (stainless steel) trays with 1/8-inch holes every 2 inches
throughout the top and bottom, or similarly-perforated,
sausage-shaped plastic bags 1½ inches in diameter. Be sure
that all containers are well washed since even small amounts
of oil or salt hinder mold growth.
“The starter is available from the U.S. Department of
Agriculture, Northern Regional Research Lab., 1815 N.
University Ave., Peoria, Illinois 61604. The Farm (p. 316) is
now making up a brochure on tempeh preparation which will
soon be available with the starter.
“To prepare new starter, carefully scrape darkened
(sporulated) mycelium from the surface of freshly fermented
cakes or from the wrapper or tray in which tempeh was
fermented. Mix with 1 teaspoon (sterile) water and use in
place of commercial starter.
“Homemade Tempeh: Makes 6 cakes.
“1 cup soybeans, washed and soaked for 18 hours in
a mixture of 1 quart water and 1 teaspoon vinegar or lactic
acid.
“½ teaspoon tempeh starter (Rhizopus oligosporus mold
spores).
“Squeeze beans firmly and repeatedly with one hand in
soaking water to remove all seed coats, then carefully pour
off water and coats. Refill soaking container with water and
repeat until all coats are removed. Combine drained beans
and 4 cups water in a pot, bring to a boil, and simmer for 60
minutes. Drain beans, rinse 4 to 5 times under water, then
drain well. Allow to cool to body temperature, then mix in
starter. Divide inoculated beans into 6 equal portions, placing
each at the center of a 7 by 9 inch piece of aluminum foil.
“Fold over sides, then ends of foil, sealing tightly, to
form a 4- by 3- by ½-inch thick ‘package.’ Place packages
in a warm clean place or incubator and allow to stand for 24
hours at 88º (or as long as 30 hours at 78º), or until beans are
bound together into a cake by a fragrant white mycelium.

For best flavor, serve these fresh tempeh cakes as soon as
possible, cooked in any of the following ways:
“Deep-fried or Fried: Deep-fry cakes (or pan-fry on
both sides) until crisp and golden brown. Serve topped with
shoyu, ketchup, Worcestershire, or any of the following
Basic Sauces (pp. 48 to 49): Onion, Mushroom, Sweet &
Sour, Ketchup-Worcestershire, or Tomato & Cheese. Also
delicious in sandwiches and soups.
“Tempeh Goreng (Savory Cutlets): Score both surfaces
of 3 fresh tempeh cakes to a depth of 1/8 inch. Combine
3 tablespoons water, ½ teaspoon salt, ½ clove of crushed
garlic, and ¼ teaspoon coriander. Add tempeh, marinate for
5 minutes, and drain well. Deep-fry in (coconut) oil (p. 130).
Serve as an accompaniment for rice dishes, topped with redpepper sauce (sambal) if desired.
“Tempeh Kemul (Crisp Chips): Cut 3 tempeh cakes
horizontally into paper-thin slices; sun-dry for 5 minutes
if desired. Combine 6 tablespoons (rice) flour, 1 clove of
crushed garlic, ½ teaspoon salt, and ¼ teaspoon coriander.
Mix in enough (coconut) milk to form a fairly thin batter,
then add tempeh slices and allow to stand briefly. Deep-fry
until crisp, and serve like potato chips. For variety use a
well-salted tempura batter.
“Tempeh Bacham [Bachem] (Rich Fillets): Combine in
a skillet ¼ grated onion, ½ teaspoon salt, 3 to 4 tablespoons
brown sugar, and 1½ cups water. Add 3 tempeh cakes (cut
crosswise into fourths), bring to a boil, and simmer until
all liquid has evaporated. Deep-fry cakes and serve as for
Tempeh Goreng.
“Tempeh Kering (Fiery Sauté): Cut 3 tempeh cakes
into paper-thin ½-inch squares; sun-dry for 1 to 2 hours if
desired. Deep-fry and drain well. Sauté ½ clove of crushed
garlic and ½ minced onion in 3 tablespoons oil for 5 minutes.
Add 2 tablespoons each brown sugar and water, 1 to 2
minced red peppers, ½ teaspoon salt, and spices (salam,
laos, asam) to taste: sauté for 2 minutes more. Add tempeh
slices and sauté for 4 more minutes. Scoop out tempeh with a
slotted spoon or spatula, drain briefly over wok or skillet, and
serve as a topping for cooked rice.
“In Soups: Add diced fresh tempeh to soups and simmer
for 30 minutes. Season with salt, miso, or shoyu.
“Baked or Roasted: Bake at 350º for about 20 minutes,
or until nicely browned and fragrant. If desired, use as the
basis for a pizza-type preparation, or serve topped with any
of the sauces mentioned above.”
Illustrations show: (1) Small round and square cakes of
tempeh. (2) How to fold inoculated, cooked soybeans a small
packet when making Indonesian-style homemade tempeh.
Note 1. This is the earliest published document seen
(Oct. 2011) that describes how to make tempeh at home.
The process was learned from an Indonesian couple, Mr. and
Mrs. Mustam, in Tokyo, Japan, in March 1975.
Note 2. On 1 Sept. 1975 Shurtleff (in Tokyo) sent a
copy of the section on “Tempeh” (typeset galley proofs)
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from this book to Cynthia Bates at The Farm (Summertown,
Tennessee) and requested her comments. Address: Lafayette,
California.
7491. Waggoner, Paul E.; Gough, Paul. 1975. The first
two [agricultural experiment] stations–Connecticut and
California. Yearbook of Agriculture (USDA) p. 2-8. For the
year 1975.
• Summary: “By coincidence, two scientists who grew
up in the United States, had boyhood laboratories, and
were educated in Germany, built experiment stations on
both of the American coasts... Realizing that science could
serve agriculture... Connecticut’s Samuel W. Johnson
and California’s Eugene W. Hilgard worked to establish
Agricultural Experiment Stations modeled after those in
Germany.” Both stations were established in the mid-1870s
based on the German station at Moeckern, which was the
first of its kind. Gives a biographical sketch of Johnson and
Hilgard. Address: 1. Director of the Station; 2. Editor. Both:
Connecticut Agric. Exp. Station, New Haven, Connecticut.
7492. Clapp, B.N., Jr.; Baird, J.V.; Sullivan, G.A.; et al.
1975. 1974 soybean on farm test report. North Carolina
Agricultural Extension Service, Miscellaneous Publication
No. 134. 24 p. *
Address: North Carolina State Univ., Raleigh.
7493. Coffing, A. 1975. Economics of soybeans as a
food staple. U.S. Department of Agriculture, Economics,
Statistics, and Cooperatives Service (unpublished
manuscript). Unpublished manuscript. *
• Summary: In 1974, Turkey produced about 13,000 tons of
soybeans.
7494. Product Name: [Soyacit Soymilk (Chocolate). Also
named Soyacyt].
Foreign Name: Soyacit.
Manufacturer’s Name: Industrial de Alimentos S.A.
Manufacturer’s Address: 146 Poniente 789, Col. Ind.
Vallejo, Mexico 17, DF, Mexico.
Date of Introduction: 1975.
Wt/Vol., Packaging, Price: Powdered.
How Stored: Shelf stable.
Nutrition: Per 100 gm: Calories 423, protein 20.0 gm,
carbohydrates 60.0 gm, fat 10.5 gm, moisture 4.5 gm, ash 5.0
gm.
New Product–Documentation: Soybean Digest. 1975.
May. p. 9. “ASA promotes soy for nutrition.” A photo shows
the paperboard package. On the front is a mother and child.
F. Suberbie. 1975. Produccion y utilizacion de bebidas a
base de soya. In: American Soybean Assoc., ed. Memorias:
Primera Conferencia Latinoamericana. p. 91-92. This
product can be dissolved in milk or water. It is distributed
nationally by the Compania Nacional de Subsistencias

Populares (CONASUPO), by the Instituto de Seguridad y
Servicios Sociales de los Trabajadores del Estado (ISSSTE;
Social Security), and it is also found in many self service
shops in Mexico City and many other cities in Mexico.
H.L. Wang, et al. 1979. Soybeans as human food–
Unprocessed and simply processed. p. 36. Industrial de
Alimentos produces and markets a soy beverage powder
called Soyacyt. The product is a direct application of a
beverage process developed at NRRC by G.C. Mustakas and
associates and introduced to the company in 1971.
7495. Kraidej, Lavanya. 1975. Preparation of fermented milk
type products using soymilk. Food (Processing, Packing,
Marketing. London) 7(4):63-66. *
• Summary: A yogurt-like product and a fermented soymilk
drink were prepared using various cultures. For the yogurt
the best results were obtained with NRRL-B 1910 mixed
with NRRL-B 1145 Lactobacillus. For the drink the best
results were obtained with NRRL-B 1919 Lactobacilus
acidophilus. The fermentation took 16-20 hours at 37ºC
Homogenization improved the fermented milk, and it was
acceptable to a taste panel.
7496. Missiaen, E.; Ruff, S. 1975. Agricultural development
in Brazil: A case study of Sao Paulo. Washington, DC:
USDA. *
7497. Nave, W.R.; Yoerger, R.R. 1975. Use of air-jet
guards to reduce soybean harvesting losses. Transactions
of the ASAE (American Society of Agricultural Engineers)
18(4):626-29. [9 ref]
• Summary: Harvesting is one of the most critical steps in
profitable soybean production. In 1973 the U.S. produced
1,500 million bushels of soybeans. At a price of $6 per
bu, soybean producers could save $360 million each year
if harvest losses were reduced from a level of 8% to 4%.
Since 1968 USDA and University of Illinois researchers
have concentrated on improvements in soybean harvesting
equipment.
An air-jet device for reducing soybean harvesting loss at
the combine cutterbar was designed and tested. On a 15-foot
header equipped with a floating cutterbar, at soybean seed
moisture contents below 13%, air jets reduced header losses
by 45% in 30-inch rows and by 67% in 8 inch rows. “The
adoption of the floating cutterbar and air-jet concept by the
farm equipment industry could reduce soybean harvesting
loss to less than 3 percent regardless of plant moisture at
harvest. This reduction in harvesting loss could result in a
saving of 134 kg/ha (2 bu/acre) of soybeans for producers
with soybeans averaging 2.7 Mg/ha (40 bu/acre).” Address:
1. Agricultural engineer, Regional Soybean Lab., North
Central Region, Agricultural Research Service, USDA; 2.
Professor, Agricultural Engineering Dep., Univ. of Illinois.
Both: Urbana, Illinois.
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7498. Rackis, J.J. 1975. Oligosaccharides of food legumes:
Alpha-galactosidase activity and the flatus problem. In: A.
Jeans and J. Hodge, eds. 1975. Physiological Effects of Food
Carbohydrates. Washington, DC. See p. 207-22. ACS Symp.
Series No. 15. *
• Summary: Anaerobic bacteria in the lower intestinal tract
degrade oligosaccharides to yield gases such as hydrogen,
carbon dioxide, and small amounts of methane.
7499. USDA Cooperative Economic Insect Report. 1975.
Soybean highlights. 25(11):188-91. *
• Summary: Lists 7 insect pests.
7500. Bird, Kermit. 1975. Fabricated foods in our economy.
In: G.E. Inglett, ed. 1975. Fabricated Foods. Westport, CT:
AVI Publishing Co. vii + 222 p. See p. 7-12. Chap. 2.
• Summary: Contents: Introduction. Definition of terms. The
“why” of fabricated foods. Plant proteins–a special case.
Problems of the future. Address: Head, Nutrition Programs
Group, Nutrition and Technical Services, Food and Nutrition
Service, USDA, Washington, DC.
7501. Bourne, Malcolm C. 1975. Texture properties and
evaluations of fabricated foods. In: G.E. Inglett, ed. 1975.
Fabricated Foods. Westport, CT: AVI Publishing Co. vii +
222 p. See p. 127-58. Chap. 11. [42 ref]
• Summary: Contents: Definition. Other definitions.
Importance of textural properties. Measurement of texture:
Objective methods (crisp or crunchy foods, chewy foods),
subjective methods (mechanical characteristics, geometrical
characteristics, other characteristics). Desirable textures in
three types of foods: Crisp or crunchy foods, chewy foods,
soft and smooth foods, multi-component foods. Conclusion.
Address: Assoc. Prof., Food Science, New York State Agric.
Exp. Station, Dep. of Food Science and Technology, Geneva,
NY.
7502. Circle, Sidney J. 1975. Resume and publications.
Richardson, Texas. 3 p. Unpublished manuscript. [30 ref]
• Summary: Page 1 is the author’s personal resume.
Education: He received his B.S. in chemistry (with Phi Beta
Kappa) in 1934 from the Univ. of Chicago, Illinois, his M.S.
in chemistry in 1939 from the Univ. of Illinois, Urbana, and
his PhD in chemistry from the Univ. of Chicago in 1941.
Employment: 1937-42–U.S. Regional Soybean Laboratory,
Urbana, Illinois; Research chemist. 1942–Northern Regional
Research Laboratory, Peoria, Illinois. 1942-45–Hiram
Walker & Sons, Peoria, Illinois; Research chemist. 194558–Glidden Co., Chemurgy Div., Chicago, Illinois; Head,
protein research. 1958-67–Central Soya Co., Chemurgy Div.,
Chicago, Illinois (Purchased by Central Soya from Glidden);
Assoc. Director, protein research. 1967-75–Anderson
Clayton Foods, Richardson, Texas; Director, Protein

Research.
Pages 2-3 list 30 of the author’s main publications.
Address: Director, Protein Research, Anderson Clayton
Foods, W.L. Clayton Research Center, Richardson, Texas.
7503. FAO Nutrition Policy and Programmes Service, Food
Policy and Nutrition Division. 1975. Food composition
tables: Updated annotated bibliography. Rome, Italy: FAO.
xii + 181 p. 21 x 28 cm. [200+* ref]
• Summary: The references are listed alphabetically by
continent (starting with International, then Africa), then
alphabetically by country within each continent. Address:
USDA Agricultural Research Service, Indiana.
7504. Friedman, Mendel. ed. 1975. Protein nutritional
quality of foods and feeds. Vol. 1, Part 1: Assay methods–
biological, biochemical, and chemical. New York, NY:
Marcel Dekker. xx + 626 p. Illust. Subject index. Author
index. 24 cm.
• Summary: Soy is mentioned on the following pages:
42 (soybean meal in ruminant diets), 93 (PER of wheatsoy), 94 (soybean meal, PER), 117 (Table 3: Amino acid
content of two soy products–textured soy [flour], soy
isolate), 118 (Table 4: PER of three soy products–Textured
soy, soy isolate, soy isolate + methionine), 125 (PER of
soy products), 128 (soybean meal, PER), 131 (PER of soy
products), 215 (soybean meal, effect of heat processing), 238
(soybean meal, amino acid composition), 252 (soybean meal
oxidation), 460 (soybean meal, tryptophan content), 508
(soybean meal, available lysine). Address: Western Regional
Research Lab., ARS, USDA, Berkeley, California.
7505. Friedman, Mendel. ed. 1975. Protein nutritional
quality of foods and feeds. Vol. 1, Part 2: Quality factors–
plant breeding, composition, processing, and antinutrients.
New York, NY: Marcel Dekker. xx + 674 p. Illust. Subject
index. Author index. 24 cm.
• Summary: Soy is mentioned on the following pages: 46
(biological value), 164-82 (soy protein concentrate), 233 and
239 (soybean meal), 280-85 (soybean meal), 424 (soy flour),
442 (whey enrichment of soy), 464 (whey beverage with
soy), 494 (tofu, urease), 507 (soy milk, soy proteinases), 527
(soy protein isolates), 528 (soy fiber, soy flour), 540 (soy
protein–phytic acid complex), 595 (alkali treatment, tofu).
Address: Western Regional Research Lab., ARS, USDA,
Berkeley, California.
7506. Gray, Roy Burton. comp. 1975. The agricultural
tractor: 1855-1950. Revised ed. St. Joseph, Minnesota:
American Society of Agricultural Engineers (ASAE). 91 +
60 p. Illust. Index of manufacturers. Index of brand names.
28 cm.
• Summary: First published in 1954 under the title
Development of the Agricultural Tractor in the United States.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2620
In this 1975 edition, the original format was completely
revised. The text, however, remains true to the original,
except where altered to fit the new format. One substantial
change was made, with the addition of two indexes
(Manufacturers, and brand names) following Part II.
Contents: Part I–1855-1919: Introduction. The
beginnings of mechanical power (1705+). Self-propelled
steam engine (traction engine). Some steam tractors
(1877-1919, with photo and year of introduction of
each). Functional units of steam traction engines. Early
internal combustion engines and tractors. V. Early tractor
development (1889+). Some early gasoline tractors (year by
year from 1889, with photos): Ignition systems, lubrication,
governing and carburetion, cooling, clutches, transmissions,
wheels and tracks (type and arrangement), miscellaneous.
VI. Track-type tractors.
Part II–1920-1950. Introduction. Tractor development in
the 1920’s (year by year from 1920, with photos). Table 1 (p.
1) shows the number of tractor companies, tractors produced,
and number of horses and mules on farms, 1904-1920. The
number of tractors produced jumped from 2,000 in 1909 to
62,742 in 1917, to 203,207 in 1920. This table is continued
(Table 2, Part II, p. 21) for the years 1921-1930. The number
of horses on farms peaked in 1919 at 26.436 million. The
number of tractor companies peaked in 1921 at 186. Table
3 (p. 21) shows the U.S. Census of tractors on farms in
1920, 1925, and 1930. In the latter year, the top five states
were Illinois (69,628), Kansas, Iowa, Ohio, and Wisconsin
(50,173). Table 4 (p. 29) shows number of tractors on farms
from 1925-1935.
The word “tractor” first appeared in 1890, in U.S.
patent No. 425,600 issued on a tractor invented by Geo. H.
Edwards of Chicago. It next appeared in 1906 as a popular
replacement for the longer expression “gasoline traction
engine,” in an ad for a tractor made by the Hart and Parr
Co. of Charles City, Iowa. This company is credited with
having built the first successful internal combustion engine
tractor and founding the gasoline tractor industry. In 1907
the Ford Motor Company of Detroit, Michigan, produced
an experimental tractor using some of the parts from a Ford
car and a binder (p. 23). A photo of the 1906 Ford tractor
and a 1906 International Harvester tractor appear on p. 25.
In 1917 the Ford Motor Co. introduced its Fordson tractor; it
was not called a “Ford” because that name had already been
preempted by a competing firm, the Ford Tractor Company
of Minneapolis, Minnesota (p. 50, 52).
“In 1918, the United States, in its second year of war,
was faced with an acute shortage of labor and work animals.
The farm tractor played an important part in meeting the
situation and that year 132,000 tractors were produced.” The
Fordson accounted for more than 25% of all these tractors.
In 1918 Ford announced that its Fordson tractors would be
sold only to state and national governments. But some were
also sold through Ford auto dealer agencies. By August 1920

Ford claimed that 100,000 Fordsons had been sold (p. 53).
A nationwide depression in 1921 reduced the demand for
tractors. In 1921 the low-priced Fordson accounted for about
50% of U.S. tractor production; and in 1923 and 1925 more
than 100,000 Fordson tractors were produced each year, or
60 to 75% of the tractors produced by all companies. “After
1925 with returning normalcy augmented by the influence
of the general purpose tractor, Fordson production decreased
and its manufacture was finally discontinued in this country
in 1928.” It continued to be made at the Ford plant in Cork,
Ireland (until about 1931), and imported to the USA. General
purpose tractors were produced by International Harvester
Co. (their important Farmall 20 line was launched in 1922),
Oliver Farm Equipment, Massey-Harris, MinneapolisMoline, Case, and Allis-Chalmers.
Based on the number of entries in the Manufacturers
Index, the most important tractor makers (listed
alphabetically) were: Allis-Chalmers Co. (2.6 lines of
entries), Avery Farm Machinery Co. (2.4), J.I. Case Co.
(3.1), Caterpillar Tractor Co. (1.5), Cleveland Tractor Co.
(1.8, Cletrac), John Deere Tractor Co. (2.0). Ford Motor
Co. (1.5, Fordson). Hart-Parr Co. (1.7), Huber Mfg. Co.
(1.6), International Harvester Co. (3.2, Farmall), MasseyHarris Co. (1.5), Minneapolis-Moline Co. (2.7, Universal),
M. Rumely & Co. (1.5), and Russell Tractor Co. (1.7
lines). Address: Former Head, Farm Machinery Section,
Agricultural Engineering Research Branch, USDA.
7507. Harlan, Jack R. 1975. Crops & man. Madison,
Wisconsin: American Society of Agronomy. xi + 295 p.
Illust. 24 cm. Foundations of Modern Crop Science Series.
• Summary: Table 2-1 (p. 57) lists “The world’s 30 leading
food crops in terms of estimated edible dry matter” in
descending order of annual production. For each is given:
Annual production in million metric tons, annual or
perennial, ecological origins (Mediterranean, savanna,
woodlands, tropical forest, highlands, coastal, or prairie),
self- or cross-fertilizing, ploidy level. The top ten crops
are: Wheat (468), maize (429), rice (330), barley (160),
soybean (88), cane sugar (67), sorghum (60), potato (54),
oats (43), and cassava (41). The soybean (No. 5) originated
in northeastern China; it is an annual which originated in the
woodlands, is self-fertilizing, with a ploidy level of 4. A large
proportion of the maize, barley, soybean, sorghum, oats, and
rye are fed to animals in the “developed” countries, but serve
as human food elsewhere (p. 80).
Fig. 5-1 (p. 108) shows a schematic diagram of primary,
secondary, and tertiary gene pools. Since a hybrid has
been made by crossing the soybean with its wild perennial
relative, and since “embryo rescue was used, the relationship
seems to be at the GP-3 level.”
Pages 152-53 show major gene banks in the
international system. The two major soybean collections are
in the USA (USDA), and Japan (NIAS, Tsukuba).
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Page 198 discusses “Recorded history.” “The soybean
is first mentioned in 664 BC in connection with tribute paid
to the Chou by the Shan-Jung (Mountain Jung) tribe.” Hemp
(Cannabis) is mentioned seven times in the Book of Odes
(Shih Ching). “The agriculture that evolved on the north
China uplands was based on the millets, soybean, and a suite
of fruits and vegetables” (p. 199).
The section titled “Soybean” (p. 206) contains details on
the cultivated plant and its wild ancestor–which is a “small,
slender creeping vine bearing a few small pods with small,
black seeds. The plant is widely distributed from southern
Siberia, through Manchuria, throughout the eastern coastal
plain of China, and westward to Szechuan. It is rather weedy,
and is often found in city parks under the shade of trees.
Presumably, it was once a woodland or temperate forest plant
before the natural vegetation was removed for agriculture.
The changes under domestication have been enormous.
“Evolution of bush types from vines is common under
domestication... The viny ancestral types are usually retained
as well, and trailing forms of soybean are still grown for
fodder.”
The following plants are also discussed: adzuki (Vigna
angularis, p. 73), amaranth (p. 17-18, 76-77, 80, 95, 221),
Bambara groundnut (Voandzeia, 71, 182), Cannabis (hemp,
p. 55, 70, 74, 147, 198, 200), peanut (p. 57, 59, 77, 153,
187, 225, 227-28, 232), Pueraria lobata (p. 67, 75, 200; see
also Yam-bean), quinoa (p. 77, 233), sesame (15, 72, 75,
198, 213), and winged bean (p. 75). Address: Prof. of Plant
Genetics, emeritus, Crop Evolution Lab., Dep. of Agronomy,
Univ. of Illnois, Urbana, Illinois.
7508. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1975.
Evaluation of soybean germplasm, maturity group V to X.
Stoneville, Mississippi: Delta Branch Experiment Station.
126 p. 28 cm. *
• Summary: According to Bernard et al. (1987), the
evaluation included the following varieties: Harrel, Improved
Pelican, J.E.W. 45, Louisiana Green, Luthy, Mamotan 6640.
7509. Inglett, George E. ed. 1975. Fabricated foods.
Westport, Connecticut: AVI Publishing Co. vii + 222 p.
Illust. Partial index. 24 cm. Summarized in Soybean Digest,
Sept. 1975, p. 43. [87 ref]
• Summary: “This book is comprised of selected papers
from a Short Course on Fabricated Foods sponsored by the
Agricultural and Food Chemistry Division of the American
Chemical Society and held in Las Vegas, Nevada, March 2729, 1974.” The many good chapters with significant amounts
of information about soya are cited separately. Address:
Chief, Cereal Properties Lab., Northern Regional Research
Lab., ARS, USDA, Peoria, Illinois.
7510. Inglett, George E. 1975. Fabricated foods in
perspective. In: G.E. Inglett, ed. 1975. Fabricated Foods.

Westport, CT: AVI Publishing Co. vii + 222 p. See p. 1-6.
Chap. 1. [4 ref]
• Summary: Contents: Introduction. Ingredients of fabricated
foods. Fabricated food sales. Challenges facing fabricated
foods. Conclusion. Address: Chief, Cereal Properties Lab.,
Northern Regional Research Lab., ARS, USDA, Peoria,
Illinois.
7511. Joint Task Force of the Southern Region Agricultural
Experiment Stations and the U.S. Department of Agriculture.
1975. A program of research for the southern region in
soybeans. Washington, DC. 69 p.
Address: Washington, DC.
7512. Martin, Franklin W.; Ruberté, Ruth M. 1975. Edible
leaves of the tropics. Mayagüez, Puerto Rico: Mayagüez
Inst. of Tropical Agriculture. vii + 235 p. See p. 36. Illust.
Index. 23 cm. [63* ref]
• Summary: In Chapter 3, titled “Some fruits, vegetables,
and ornamental plants that also bear edible leaves,” in the
section on Glycine max (L.) Merr. (soybean) we read (p. 36)
that soybean varieties “have been developed for the tropics,
the immature pods of which are cooked as a green vegetable.
It is not widely known that the young leaves are equally
edible.” Address: Mayagüez Inst. of Tropical Agriculture,
and Agricultural Research Service, Southern Region, USDA.
7513. Miall, L.M. 1975. Historical development of the fungal
fermentation industry. In: J.E. Smith and D.R. Berry, eds.
1975. The Filamentous Fungi. Vol 1. Industrial Mycology.
New York: Wiley & Sons. xi + 336 p. See p. 104-21. [84 ref]
• Summary: Contents: Introduction. Fungal fermentation on
solid substrate: Cheese production, edible fungi, koji process,
and gallic acid (used in tanning and printing). Fungal
fermentation in liquid culture (A) Surface culture: Citric
acid, gluconic and fumaric acids, penicillin (discovered
by Fleming in 1928), microbial genetics; (B) Submerged
liquid culture: Organic acid production, Northern Regional
Research Laboratory at Peoria (Illinois), antibiotics,
riboflavin, Beta-carotene, gibberellins, ergot alkaloids,
microbial transformations.
Concerning the koji process (p. 105-06): This process,
developed in Japan, is the basis for the manufacture of
saké, which is believed to have been made in Japan since at
least the eighth century. Koji produces amylases and other
enzymes, and these saccharify the starch in rice in exactly
the same way that malt does in brewing. The introduction
of the koji process to the western world is due mainly to
the work of Jokichi Takamine, which started in about 1891.
His early work was unsuccessful, but later he developed a
process for making fungal diastase that could be operated
on a large scale (see Takamine 1914). This involved the
growth of Aspergillus oryzae on wheat bran (rather than on
the traditional rice), to make a preparation named Taka-koji.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2622
Later Takamine carried out the process using rotating drums,
each of which had a capacity of 4,800 lb and rotated on a
horizontal axis once a minute. “Large scale trials of the use
of Taka-koji instead of malt in distilleries were carried out
in the plant of Hiram Walker & Sons in Ontario [Canada], in
1913.” The yield of alcohol was higher than when malt was
used, but the resulting product had a slight off-flavor, which
meant the process could not be used to make potable spirits.
If the Taka-koji is extracted with water and precipitated
with alcohol, a much purer enzyme preparation is obtained.
This was marketed for many years as a digestive aid under
the name Takadiastase.
The transition from Takamine’s koji process to the
modern use of mold enzymes for saccharifying starch can be
traced to a series of papers by Underkofler and colleagues at
Iowa State College. In 1939 they were making highly active
amylase preparations by growing Aspergillus oryzae on
wheat bran in rotating drums and using this for saccharifying
corn mashes prior to yeast fermentation for production of
industrial-grade alcohol.
“Scientists in Rank Hovis McDougall have been
working for several years to develop a process for growing
fungi on cheap sources of starch, such as potatoes, cassava
and yams, and thereby obtain protein for animal feeds. A
pilot plant producing about 150 tons a year of a species of
Fusarium has recently been built and large scale trials of the
product will be carried out. One claimed advantage of using
fungi rather than bacteria or yeasts is that the fibrous nature
of the fungi will make it easier for them to be fabricated
into pseudo meat products, for instance steaks. The further
development of this project is one that mycologists, as well
as food technologists and many others, will be following
with great interest over the next few years” (p. 118). Address:
Pfizer Ltd., Sandwich, Kent, England.
7514. Northern Regional Research Laboratory. 1975.
Publications and patents: July–December 1974. Peoria,
Illinois: USDA Agricultural Research Service. 57 p. Index.
28 cm. [50+ ref]
• Summary: Contents: USDA ARS [Agricultural Research
Service] Organization Directory. Request for information.
Subject index (incl. Oilseeds: General, linseed oil, soybean
oil, soybean meal and protein). Author index. Publications.
Republications. Unofficial publications. Contract and grant
research publications. Patents. Licensing of patents.
For each publication and patent, gives a full
bibliographic record and a summary / abstract. Address:
Northern Regional Research Lab., ARS, USDA, 1815 N.
University St., Peoria, Illinois 61604.
7515. Northern Regional Research Laboratory. 1975.
Publications and patents: January–June 1975. Peoria, Illinois:
USDA Agricultural Research Service. 57 p. Index. 28 cm.
[50+ ref]

• Summary: Contents: USDA ARS [Agricultural Research
Service] Organization Directory. Request for information.
Subject index (incl. Oilseeds: General, linseed oil, soybean
oil, soybean meal and protein, fermentative conversion and
microbiology). Author index. Publications. Republication.
Contract and grant research publications. Patents. Licensing
of patents.
For each publication and patent, gives a full
bibliographic record and a summary / abstract. Address:
Northern Regional Research Lab., ARS, USDA, 1815 N.
University St., Peoria, Illinois 61604.
7516. Rasmussen, Wayne David. ed. 1975. Agriculture in the
United States: A documentary history. 4 vols. New York, NY:
Random House. [97 ref]
• Summary: This is a collection of articles previously
published elsewhere. In Vol. 3, p. 2629-36: “Soy beans in
1917.” From: Morse, W.J. 1918. “The Soy-Bean Industry
in the United States.” Yearbook of the U.S. Department
of Agriculture For the year 1917. See p. 101-11. Address:
Agricultural historian, National Economic Analysis Div.,
USDA.
7517. Sands, David C.; Hankin, Lester. 1975. Fortification
of foods by fermentation with lysine-excreting mutants
of lactobacilli (Abstract). Abstracts of Papers, American
Chemical Society No. 170. AGFD 10.
• Summary: Both wild-type Lactobacillus acidophilus and
a lysine-excreting mutant were used to ferment soymilk to
make yogurt. The wild type decreased the lysine content of
the soymilk by 20% whereas the mutant increased it by 14%.
The use of lysine-excreting mutants in producing fermented
foods is compared with direct fortification of foods with
lysine and modification of plant protein through genetics.
Address: Dep. of Plant Pathology and Dep. of Biochemistry,
Connecticut Agric. Exp. Station, Box 1106, New Haven,
Connecticut 06504.
7518. Schapsmeier, Edward L.; Schapsmeier, Frederick
H. 1975. Encyclopedia of American agricultural history.
Westport, Connecticut: Greenwood Press. 467 p.
• Summary: Contains brief entries for: Soybean. Soybean
Association, American (ASA). Also: Marijuana (once raised
commercially in the USA for its fibers, which were used
to make rope). Address: 1. Illinois State Univ.; 2. Univ. of
Wisconsin, Oshkosh.
7519. Scott, Walter O.; Aldrich, Samuel A. 1975. Producción
moderna de la soja [Modern soybean production]. Buenos
Aires, Argentina: Editorial Hemisferio Sur. 192 p. Illust.
28 cm. Translated from the English by Andres O. Bottaro.
[Spa]*
• Summary: Contents. 1. How the soybean plant grows.
2. Variety selection. 3. Seedbed preparation and planting.
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4. Fertilizer for soybeans. 5. Water management. 6. Weed
control. 7. Troubleshooting. 8. Harvesting, storage, and
marketing. 9. Soybeans: Food, feed, and future. Appendix.
Address: 1. Prof. of Crops Extension, Univ. of Illinois; 2.
Prof. of Soil Fertility Extension, Univ. of Illinois.
7520. Silverstein, Alvin; Silverstein, Virginia B. 1975.
Beans: All about them. Englewood Cliffs, New Jersey:
Prentice-Hall, Inc. 86 p. Illust. by Shirley Chan. Index. 22
cm. Summarized in Soybean Digest, Sept. 1975, p. 43. [7
ref]
• Summary: This excellent book for children discusses beans
in legend and history, how to grow them, and their future as
a low-cost protein supplement. Includes experiments, bean
recipes, and games.
Contents: Beans. The story of beans. The history of
beans. Beans in legend and lore. The life story of the bean.
Kinds of beans. Beans in the garden and the marketplace.
Beans for the future. Fun with beans. Beans for good eating.
Page 2: “Kuan Yu, a great war god in Chinese folktales,
was a bean curd [tofu] seller in his youth.”
Pages 12-13, a brief (and partially accurate) history of
the soybean, begin: “Soybeans are native to eastern Asia.
The oldest written records of them date back to 2838 B.C.
[sic], when Emperor Shen Nung of China wrote a description
of the plant.” Also mentions: The five sacred grains, soybean
“milk,” tofu, yuba, [soy] sauces, soybean paste, soybean
sprouts, soybean oil, Engelbert Kaempfer, first introduced
“to the United States around 1800 when a ship brought some
to Philadelphia [Pennsylvania], Commodore Perry (1854),
USDA tested about 10,000 different kinds. Now soybeans
are the number one U.S. cash crop, accounting for more
then 75% of the world’s soybean supply. Soybeans are used
as foods for humans (in the form of oil, flour, soy sauce,
“milk substitutes, and meat substitutes and ‘extenders’”) and
feeds for animals. They are also used in the manufacture of
more than 250 industrial products, including paints, soaps,
lubricants, adhesives, and fertilizer.
Page 16: “In China, beans were a good luck symbol.
A person who wore a string of soybeans hidden around his
neck was believed to possess magic powers to do amazing
feats. Three dark soybeans soaked in sesame oil for three
days were used to foretell the future.”
The chapter “The life story of the bean” (p. 18-29) gives
(with illustrations) a simple and accurate description of the
bean seed and how it grows, discussing the hilum or seed
scar, the micropyle or tiny hole at one end of the hilum, the
seed coat, the two cotyledons in which food for the young
growing plant are stored, the embryo nestled (a plant in
miniature) between the cotyledons, with its two tiny leaves
(the plumule), a little root (the radicle), and a stemlike part
connecting them (the hypocotyl). When the seed is planted,
and it germinates or sprouts, the “embryo root pokes its tip
out through the micropyle and grows out into the soil. Tiny

root hairs form along the growing root. They take in moisture
and dissolved minerals from the soil.” The hypocotyl grows
until it “suddenly pushes up out of the soil–the first part of
the seedling to emerge. It is bent over, for the cotyledons are
still buried in the soil.” The hypocotyl continues to grow.
In a day or so the seed coat splits, then the top of the plant
pops up out of the soil. “The empty seed coat is left behind,
buried beneath the surface.” Now the young bean seedling
is growing straight up. The two seed leaves at the top unfold
and grow quickly. Below them on the stem are the two
cotyledons. As sun shines on the growing plant, its leaves,
cotyledons, and stem begin to turn green–a turning point in
the life of the plant.
For a while, the growing plant takes the food it needs
from the reserves stored in the two cotyledons. But as these
reserves are used up, they shrivel and finally fall off. Now
the young plant must create its own food using chlorophyll
and photosynthesis.
Chlorophyll traps energy from the sun. When examined
under a magnifying glass, one can see that the surface of
a plant leaf contains many tiny openings called stomates,
which are usually open during the day and closed at night.
“When the stomates are open, gases from the air pass freely
in and out.” Air is about 80% nitrogen, 20% oxygen, plus
smaller amounts of carbon dioxide, water vapors, and
others gases. In the leaves, “carbon dioxide and water are
combined, using the sunlight energy trapped by chlorophyll,
into sugar, starches, and other complicated chemicals.
Scientists call this process photosynthesis (photo means
light, and synthesis means a putting together).” The byproduct, oxygen, passes out into the air through the stomates;
it is the gas that humans and other mammals need to breathe.
Describes the underground activities related to plant
growth, nodules, bacteria that live symbiotically in the roots
and fix ammonia and nitrogen. Also describes the bean
flower, its parts, self-pollination, the key role of bees, and
how the seeds are formed from the flower.
The chapter “The soybean–Number one” (p. 36-39)
describes the current status of the soybean in the USA.
The chapter “Beans for the future” discusses modern
developments such as CSM, soyfoods such as sufu, tempeh,
miso, spun soy protein fibers, soybean meat analogs, textured
vegetable protein (TVP).
When a bean seed sprouts, how does it know which
way is “up”? “Could you ever get a seedling with its roots
pointing up in the air and its shoot poking down into the
soil?” Supposing you cut off all sunlight? No, plants have
a built-in gravity sense which scientists call “geotropism.”
A plant hormone called an auxin causes the plant to bend
upward–and toward the light (heliotropism). In 1888, the
symbiotic partnership between legumes and nitrogen fixing
bacteria was first discovered by Hellriegel and Wilfarth.
There are short-day plants, long-day plants, and day-neutral
plants; flowering will not begin until the length of days

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2624
and nights is just right (p. 54-59). Bean recipes (p. 70-75).
Address: 1. Prof. of Biology, Staten Island Community
College, New York City; 2. Translator of Russian scientific
materials.
7521. University of Illinois (Urbana), College of Agriculture,
Dean’s Office, Historical material, 1904-1975, Record
Series No. 8/1/51 (Finding aid for archival collection). 1975.
Urbana, Illinois: University of Illinois. 4 p. finding aid to 3
boxes.
• Summary: Record Series No.: 8/1/51. Record Series Title:
Historical material, 1904-1975. Record group: Agriculture.
Sub-group: Dean’s Office. Arranged: By type of material and
chronological thereunder. Description: “Historical Material
relating to the college assembled by Professor Elmer Roberts
and the History Committee for the Experiment Station’s
50th Anniversary (1936-39) and the University’s centennial
(1962-70), including histories, original documents,
photographs, photocopies, transcripts, compilations,
correspondence, publications, manuscripts and related
material concerning history, buildings, degrees awarded,
student lists and organizations, alumni, faculty lists and
publications, departmental histories, agricultural education,
foreign students and work, farms and soils experiment fields,
corn inbreeding and maize genetics, Experiment Station,
Farm Bureau and Illinois Agricultural Association, presidents
and deans George E. Morrow, Eugene Davenport, Herbert W.
Mumford, Joseph C. Blair, Henry P. Rusk, Louis B. Howard
and Orville G. Bentley. The series includes correspondence
of Ralph Allen, William L. Burlison, Anna Glover, Perry G.
Holden and Cyril Hopkins.”
Boxes related to soy: Box 1–Burlison, William L.: 1929,
1930, 1951-53. His correspondence with Perry G. Holden,
1945-49. Box 2–Funk, Marquis De Loss (1902-04, 190507) & Funk, Eugene D., Jr. (1918-24), 1909, 1913, 1988-89.
Funk Awards, 1971-1974. Funk Seed Company research,
Corn Foundation, 1955. Hackleman, Jay C., 1956. History,
chronology–by Elmer Roberts, 1965. Address: Urbana,
Illinois.
7522. U.S. Department of Agriculture. 1975. The annual
report on activities carried out under Public Law 480, 83d
Congress, as amended, during the period July 1, 1973
through June 30, 1974. Washington, DC: U.S. Government
Printing Office. See table 17.
• Summary: Table 17 is titled “Title II, Public Law 480–total
commodities shipped by program sponsor, fiscal year 1974.”
The main program sponsors and distributing agencies,
listed alphabetically, are AJJDC (American-Jewish Joint
Distribution Committee), CARE, CRS (Catholic Relief
Service), CWS (Church World Service), LWR (Lutheran
World Relief), SAWS (Seventh-day Adventist World
Service), UNICEF, UNRWA (United Nations Relief and
Works Agency), and WRC (World Relief Commission). All

of these are Private Voluntary Organizations (PVO/PVOs),
registered with USAID. The following foods containing soy
protein were distributed: CSM (corn soya mix), CSB (corn
soya blend), WSB (wheat soya blend), and small amounts
of soya flour. The vegetable oil which was shipped to many
countries was soybean oil; it is not recorded here.
Foods containing soy protein were distributed to the
following countries or areas:
Africa: Botswana, Burundi, Cameroon, Central African
Republic, Chad, Congo–Belgian, Dahomey, Ethiopia,
Gabon, Gambia, Ghana, Ivory Coast, Kenya, Lesotho,
Liberia, Malagasy, Mali, Mauritania, Morocco, Niger,
Nigeria, Rwanda, Senegal, Seychelles, Sierra Leone, Somali
Republic, Sudan, Swaziland, Tanzania, Togo, Rhodesia,
Upper Volta, Zaire, Zambia.
Near East–South Asia: Bangladesh, British Solomon
Islands, Egypt, Gaza, India (incl. soy flour), Gaza, Jordan–
East, Jordan–West Bank, Nepal, Pakistan, Sri Lanka, Turkey,
Yemen, Palestine Refugee Program.
East Asia: Cambodia, Indonesia, Korea, Laos, Malaysia,
Philippines, Singapore, Vietnam.
Latin America: Antigua, Bolivia, Brazil, British
Honduras, Chile, Colombia, Costa Rica, Dominica,
Dominican Republic, Ecuador, El Salvador, Guatemala,
Guyana, Haiti, Honduras, Jamaica, Nicaragua, Panama,
Paraguay, Peru, St. Kitts, St. Lucia, St. Vincent, Uruguay.
Concerning “veg oil” (soybean oil) shipped under P.L.
480 Title II in fiscal year 1974: India received 43.325 million
lb [19,652 metric tons] (p. 84). Address: Washington, DC.
Phone: 703-875-4901 (1991).
7523. Wolf, W.J.; Cowan, J.C. 1975. Soybeans as a food
source. Revised ed. Cleveland, Ohio: CRC Press. 101 p.
Illust. Index. 26 cm. CRC Monotopic Series. [416 ref]
• Summary: Contents: Introduction. Seed structure and
composition. Soybean production: Early history, areas of
production, production, importance of varieties. Disposal
of the crop: Grading standards, disposition. Processing
soybeans into oil and meal: Storage, preparation of beans,
extraction, desolventizing, degummed oil and lecithin
separation. Conversion to edible oil products: Alkali refining,
bleaching, hydrogenation, deodorization. Soybean oil
products: Salad and cooking oils, shortening and margarine
oils, flavor stability of soybean oil, soybean lecithin–products
and use. Food uses of soybean proteins: Physical and
chemical properties (solubility as function of pH, molecular
size, reactions of the 7S and 11S globulins, solubility of
isolates, denaturation, amino acid composition), forms of
soy proteins (whole soybeans, processed soybean protein
products), selling prices and production estimates, functional
properties (emulsification, fat absorption, water absorption,
texture, dough formation, adhesion, cohesion, and elasticity,
film formation, color control, aeration), nutritional properties
(antinutritional properties, protein quality of soybean
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products), foods containing soy proteins (Oriental foods
[tofu, dried {kori} tofu, kinako, miso, natto, shoyu, tempeh],
domestic foods [baked goods, meat products, simulated
meats, breakfast cereals, infant foods, beverages, dietary
foods, snack foods, miscellaneous uses]), problem areas.
Conclusions.
Addendum. Introduction: Origin of soybeans, soybean
situation–future, recent sources of information, soybean
organizations. Production: Short-term situation, storage
and exports, soybean varieties, yield barrier, varieties and
antinutritional factors, aflatoxin in soybeans. Edible oil
products: Deodorization, an antioxidant for soybean oil,
flavor stability of soybean oil, oil from field-damaged beans,
flavor components in soybean oil. Conversion to edible
protein products: Production and producers, new processes
(full-fat products, defatted flakes and related products,
concentrates, isolates, textured protein products). Properties
of soy proteins: Functional properties (solubility, water
absorption and swelling, viscosity, emulsification, film
formation, texture), nutritional and physiological properties
(trypsin inhibitors, soybean proteins in blended foods,
nutritional value of textured soybean proteins, soybean
proteins in infant formulas, effect of alkali treatment on
soy protein), flavor studies on soy proteins (organoleptic
evaluation of commercial protein products, origin of flavor
compounds). Food uses of soybean proteins: Baked goods,
meat products and analogs, instant breakfast items, snack
foods, legal and regulatory aspects. References.
An excellent source of information on soy flour
and modern soy protein products, this book contains a
surprisingly small amount of information (about 1 page total)
about traditional soyfoods such as tofu, miso, natto, shoyu,
tempeh, etc. even though a number of the latter foods are
much more widely used worldwide. Soy beverage (soymilk)
is not even mentioned. The extensive bibliography would be
greatly improved by the inclusion of the titles of the articles.
Table 26, titled “Selling prices and production estimates
(in 1970) for soybean proteins” (p. 42) states: Defatted flour
and grits sell for 7-8 cents/lb ex factory and estimated annual
production in 1970 was 232-237 million lb. Soy concentrates
(18-26 cents/pound, 20-35 million lb). Soy isolates (3545 cents/pound, 25-50 million lb). Address: 1. Research
Leader, Meal Products, Oilseed Crops Lab., USDA Northern
Regional Research Lab., Peoria, Illinois; 2. Adjunct Prof. of
Chemistry, Bradley Univ., Peoria, Illinois 61606 (Formerly
Chief, Oilseed Crops Lab., NRRL, Peoria).
7524. Wolf, Walter J. 1975. Soy proteins for fabricated
foods. In: G.E. Inglett, ed. 1975. Fabricated Foods. Westport,
CT: AVI Publishing Co. vii + 222 p. See p. 49-67. Chap. 7.
[47 ref]
• Summary: Contents: Introduction. Soybean structure and
composition. Soy protein forms: Grits and flours (full-fat
flours, defatted flours), protein concentrates, protein isolates.

Physical and chemical properties: Amino acid composition,
solubility, molecular size distribution (4 fractions with
sedimentation coefficients of 2, 7, 11, and 15S), associationdissociation reactions, subunit structure, denaturation.
Functional properties. Address: Research Leader, Meal
Products Research, Northern Regional Research Lab., ARS,
USDA, Peoria, Illinois.
7525. USDA National Agricultural Library. comp. 1975--.
AGRIS International (Computerized bibliographic database).
USDA NAL, Beltsville, MD 20705. [1126959 ref]
• Summary: A comprehensive inventory of international
(especially Third World) agricultural literature, that reflects
research results, food production, and rural development.
The file corresponds in part to AgrIndex, published monthly
by the Food and Agricultural Organization (FAO) of the
United Nations. First available for use in computerized form:
1975. Earliest records: 1975. Total records (1/90): 1,126,959
records.
AGRIS is a cooperative decentralized system in which
over 100 national and multinational centers take part. It
collects and makes available current information on the
agricultural literature of the world appearing in journals,
books, etc. Each country which participates in AGRIS does
so by submitting information about documents published
within its own territory. All contributing sources are of
non-U.S. origin. FAO acts as a coordinating agency within
this global information system, facilitating the exchange of
agricultural information to its member countries. Contact:
Mr. Abe Liebowitz, AGRIS Coordinating Center, FAO, Via
delle Terme di Caracalla, 00100 Rome, Italy. Phone: 57971.
In the USA, questions about this file should be directed to:
Gary McCone, head, Information Systems Division, National
Agricultural Library, Beltsville, Maryland 20705, USA.
Phone: 301-344-3813 (as of 9/90). Address: NAL, Beltsville,
Maryland.
7526. Giovanna, Jasper Di. 1975? My recollections of I.D.
[“Ike”] Sinaiko and early history of Illinois Soy Products Co.
Illinois? 22 p. Undated. Unpublished typescript.
• Summary: In early 1935 Jasper saw a news story in the
newspaper in Springfield, Illinois, stating that a man from
Madison, Wisconsin, named Isaac Sinaiko had purchased an
old flour mill and warehouse located near The Springfield
Stock Yards. It said that Mr. Sinaiko, together with certain
associates, intended to install machinery and equipment and
remodel the building to accommodate a soybean processing
business.
The U.S. was still in the throes of the terrible 1929 to
1937 Depression. Jasper, who had only part-time work,
was looking for a better job. At the time he was doing
stenographic work, light bookkeeping, and other secretarial
work. Through Mr. Rankin, superintendent of the Springfield
Stock Yards, he got in touch with Ike Sinaiko–who called

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2626
him to say that he would soon need a stenographer-clerkbookkeeper. They met at Jasper’s office in Springfield
and Jasper began to send out letters to potential customers
advising them of the new business; each contained samples
of soybean meal and soybean cake.
The new company, named Illinois Soy Products Co., was
incorporated under the laws of Delaware. Associated with
Ike in the company were his father, Alex, and his brother,
Joe. A little later an attorney, Carl Sorling, an attorney in
Springfield, also joined. Carl had a very successful law firm,
apparently specializing in corporate law.
The president and managing of the company was I.D.
Sinaiko. His father, Alex, still lived in Madison, Wisconsin,
but come to Springfield often and spent time at the plant
during construction and installation. Joe Sinaiko was Ike’s
elder brother. He also had a younger brother, Arlie, who
was an eye, ear, nose, and throat doctor. Joe Sinaiko lived
in Cedar Rapids, Iowa, where he ran the Iowa Milling Co.,
a soybean processing plant which he owned. “Joe Sinaiko
was one of the first soybean processors in the State of Iowa
and one of the earliest in the United States.” In Madison,
Wisconsin, the home of the Sinaiko family, the Sinaikos had
operated a feed store and feed jobbing business. But, in the
early days, Joe Sinaiko was the only family member who
had experience with soybeans and soybean processing. In
the early days Joe had also manufactured feeds, and at times
soap. “In Iowa Joe had a large recognition and enjoyed a big
following. He was lovingly referred to in certain circles as
‘Iowa Joe.’”
While the plant was being remodeled and the machinery
installed, Alex and Joe Sinaiko spent a great deal of time in
Springfield. They guided the activity and worked closely
with Ike. Since Ike had little real experience with soya
processing, and Jasper had absolutely none, Joe spent
much time patiently teaching them. They began to order
booklets, circulars, and other information on soybeans from
the University of Illinois Agricultural Experiment Station,
the U.S. Department of Agriculture in Washington, DC, the
National Soybean Processors Association, etc.
As the plant opening approached, Ike hired a traveling
salesman, Matt Carrigan, to call on the trade and also to
solicit soybean meal and cake business. The machinery
being installed for soybean processing was made largely
by the V.D. Anderson Co. of Cleveland, Ohio. Anderson’s
representative in the Illinois area, John Lundberg,
contributed his experience and knowledge. The original
machinery included three “Duo Expellers,” which each
crushed or pressed 350 bushels of soybeans per day, for a
total of 1,050 bushels/day.
In 1935 the soybean industry in the USA was in its
infancy. Most of the soybeans were yellow, but some black
or brown soybeans were grown for hay. The latter were
considered inferior for processing since they contained 1-2%
less oil and because the dark skins discolored the yellowish

soybean meal. “Some buyers seeing the dark specks got the
idea that the meal had been adulterated.”
The Sinaiko’s hired James Schlesinger to be plant
superintendent. His son-in-law, Gordon Cruikshank, who
worked for the C&IM Railway Co., gave Ike and Jasper
much valuable help concerning rates and the use of “Milling
in Transit” billing of soybean meal. Much money was
involved in proper application of “transit billing” and rates.
“In the fall of 1935 processing started at the Illinois Soy
Products Company. Prices for soybeans were between 50¢
and 60¢ per bushel. I believe our starting base wage rate for
laborers was 25¢ per hour and for skilled men up to 45¢ per
hour. ‘Skilled’ men would be maintenance men, millwright,
and expeller operators.
“I soon learned that Ike Sinaiko was a man of high
character, soft-spoken, keen of mind and with a friendly
disposition. He was a charitable and also religious man. He
quickly made friends in business circles and also in personal
activities. He became active in his church. Also, Ike’s wife
Ruth was very well liked and made friends readily... He was
well liked by his ‘peers’ in the Soybean Industry.
“Inasmuch as the soybean industry was very young
at the time, a good deal of effort was needed to induce
farmers to plant more soybeans. We had also to disseminate
information to buyers of Soybean Meal as to how to feed
successfully the soybean meal to cattle, hogs, chickens,
turkeys etc.” (p. 5)
Ike started a plan of trading soybean meal for
soybeans on a pound for pound basis. This appealed to
soybean growers and helped the company, which was
profitable for two or three years. However when oil prices
began to increase relative to meal prices the practice was
discontinued.
“I learned a lot from Ike because of the gentle way he
responded to angry shippers who were disturbed by grade
discounts. Ike had a pleasing manner with customers and
potential customers. He was always generous, but not overly
so.”
“Ike had a wonderful way with children. He was very
democratic with employees and soon earned their friendship
and respect.” A long story follows of how he helped Albert
Cresswell and his family (p. 6).
Both Ike and Joe were very wise and skillful in
capitalizing on the movement of markets. They had a knack
of buying and selling at the right time. Ike illustrated this
many times to the profit of Illinois Soy Products Co.–which
was a success right from the first year. Another factor was
the expanding livestock and poultry industries; demand for
soybean meal in feeds was greater than the supply.
The soybean meal made by the company was sold under
the brand name of “Illini,” a good choice for a processor
located in Illinois. “Although the Illinois Soy Products
Company was the only soya processing plant in Springfield
there were 3 large competitors in Decatur, Illinois: A.E.
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Staley Mfg. Company, Archer Daniels Midland Company,
and the Shellabarger Soybean Processing Company. Allied
Mills was located at Taylorville, Illinois just 26 miles
away. Funk Brothers Seed Company had a soybean plant at
Bloomington, Illinois. Ralston Purina Company operated at
St. Louis, Missouri; Glidden in Chicago. There was also a
plant in Quincy, Illinois, but I have forgotten the owners of
that plant. Ike soon became on good terms with the operators
of those plants and they sometimes loaned us machinery
parts and gave us information regarding what to do about
problems. Of course, Joe Sinaiko was daily in touch with
Ike and was extremely helpful with machinery, loan of
personnel, and when needed loans of money. Ike had great
respect for Joe and also Love.”
The company soon began to expand, adding several
larger Anderson expellers. Ike and Ruth built a new, beautiful
and spacious house in southwest Springfield, adjacent to
Washington Park. Ike began to travel more, both on business
and for pleasure. He took his family to Israel, Europe, and
Havana, Cuba–leaving Jasper in charge. Ike suffered from
asthma, and all the dust around the soybean plant made it
difficult for him to breathe properly. He cleared his throat
frequently, and occasionally hinted that he would like to get
away from the Illinois humidity. Continued.
7527. Lopez, Anthony. 1975? Manufacturing cooking oil,
salad oil, and margarine. Blacksburg, Virginia: Virginia
Polytechnic Inst. and State University, Dept. of Food
Science and Technology. iv + 26 p. Undated. Unpublished
manuscript. [12 ref]
• Summary: Contents: Acknowledgements. 1. Introduction.
2. Preparation of oilseed for processing: Cleaning, dehulling
or decorticating, degerming, reducing, cooking or heating. 3.
Oil extraction: Solvent extraction, screw-pressing, hydraulicpressing. 4. Oil degumming (designed to remove the
phospholipids and as much of the nontriglyceride materials
as possible). 5. Oil refining: The process, byproducts and
purification. 6. Oil bleaching. 7. Oil hydrogenation: The
process, selectivity, postbleach. 8. Oil deodorization. 9.
Winterization: The process, variations. 10. Cooking and
salad oils. 11. Margarine. 12. Storage: Cooking and salad
oils, margarine. Glossary. References cited. Suggested
additional references.
This report gives an overall review of the processes and
equipment used in the vegetable oil industry. This research
was carried out under a cooperative agreement between
Virginia Polytechnic Institute and State University, and the
Commodities Economics Division of the USDA Economic
Research Service.
“Fats and oils are chemically the triglyceryl esters of
fatty acids. The fatty acids of natural fats have between
4 and 24 carbon atoms, usually in even numbers. The
characteristics of soybean oil are detailed on p. 3. It has a
“Beta” crystal structure and iodine number from 120-141.

Its fatty acid composition is: Linoleic 54.5%, oleic 22.3%,
palmitic 10.5%, linolenic 8.3%, stearic 3.2%, eicosenic
0.9%, arachidic 0.2%, and myristic 0.1%. When fully
hydrogenated, it crystallizes in Beta phase which limits its
use.
The first successful solvent extraction systems were the
Bollman [Bollmann] (percolator type) and the Hildebrandt
(total immersion type) extractors. The Blaw-Knox “Rotocel”
is an improved percolation type extractor. Hexane solvent
is a light paraffinic fraction of petroleum. Batch-type
hydraulic presses may be divided into two main classes:
“open” type which requires that the oil material be confined
in press cloths (pressure: 4,000 p.s.i.), and the “closed” type
which dispenses with cloths and confines the material in
cages (pressure: 6,000 p.s.i.). A small amount of oil is still
produced in the USA by the hydraulic press method. “This
is referred to as ‘cold pressed oil’ and goes primarily to the
health foods market.”
When soybean oil is winterized, “stearines” formed
during hydrogenation are removed. Address: Dep. of Food
Science and Technology, Virginia Polytechnic Inst. and State
Univ., Blacksburg, Virginia 24061.
7528. Wolf, Walter J. 1976. Re: Sending reprints on scanning
microscopy of soybean products. Letter to Dr. Jerry Proctor,
Kraftco Corp., R&D Div., 801 Waukegan Road, Glenview,
Illinois 60025, Jan. 16. 1 p. Typed, without signature (carbon
copy).
• Summary: Dr. Wolf encloses two reprints that Dr. Dale
W. Johnson asked him to send to Dr. Proctor. Wolf says he
understands that Dr. Proctor is primarily interested in full-fat
soy flours, which was one of the products examined in the
investigations. Address: Leader, Meal Products Research,
Oilseed Crops Lab. [Northern Regional Research Lab.,
Peoria, Illinois].
7529. Baker, Gladys L. 1976. Women in the U.S. Department
of Agriculture. Agricultural History 50(1):190-201. Jan. See
p. 196-98. [14 ref]
• Summary: On 1 July 1923 a major change was made at
USDA when the Bureau of Home Economics was organized
with a woman as its head. This was the first and only
program agency of the Department ever to be headed by a
woman–although the Library is the only service agency to
have had a woman director.
Secretary of Agriculture Henry C. Wallace, who came
to the USDA on 5 March 1921, sent a statement to the 1922
meeting of the American Home Economics Association
announcing the new opportunity. The association, along
with other woman’s groups, had been urging the USDA and
Congress to expand home economics work. “Dr. Louise
Stanley, chairman [sic, chair] of the Home Economics
Department of the University of Missouri and chairman of
the Association’s legislative committee, had been urging
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all members to promote legislation to insure the teaching
of home economics in public schools.” After consulting a
large number of home economists, the USDA chose Louise
Stanley to head the new bureau.
7530. Gallimore, William W. 1976. Market potential for soy
protein products. USDA Farmer Cooperative Service. FCS
Research Report No. 33. p. 46-52. Jan. Edible Soy Protein:
Operational Aspects of Producing and Marketing. [3 ref]

• Summary: Contents: Introduction. Soy proteins as meat
substitutes: Institutional markets, mass consumer markets.
Soy proteins as dairy substitutes. Soy proteins in baked
goods. Soy proteins in foreign feeding programs.
Tables: (21) Estimated U.S. manufacture of soy
products, 1967, 1970 and 1973 (in million pounds). Note that
not all of the flour and grits are food use
Soy flour and grits 305-371, 500-600, 575
Soy protein concentrates 17-30, 35, 50
Soy protein isolates 22-35, 20-25, 20-25
Textured items (extruded and spun) -, 30, 100
(22) Production of edible soy flour, 1973/74 crop year
deliveries; divided into edible, industrial, and total.
A bar graph shows market shares for hamburger, lean
ground beef, and soy-ground beef blends, May 1973 to
March 1974, at three grocery stores. Address: Economic
Research Service, USDA, Washington, DC.
7531. Hesseltine, C.W. 1976. Miso no shinki yôto [New uses
for miso]. Miso no Kagaku to Gijutsu (Miso Science and
Technology) No. 263. p. 5-7. [Jap]
• Summary: Translated by Dr. Hideo Ebine. Address:
Northern Regional Research Lab., Peoria, Illinois.
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7532. Miner, Bert D. 1976. Introduction. USDA Farmer
Cooperative Service. FCS Research Report No. 33. p. 1. Jan.
Edible Soy Protein: Operational Aspects of Producing and
Marketing. [60 ref]
• Summary: “Edible soy protein is still waiting for its big
chance. We hear and read much about the awesome need
for protein to feed the multitude of hungry people around
the world. We also hear and read much about the alleged
inefficiency of producing animal protein as opposed to
producing vegetable protein, particularly soy protein.” Yet
while there is a need for soy proteins, a significant demand
for commercial products has not yet developed. “This
report is limited to setting forth some of the economic and
operational aspects of producing and marketing edible soy
protein.” Address: Farmer Cooperative Service.
7533. Mustakas, G.C.; Sohns, V.E. 1976. Soy processes,
equipment, capital, and processing costs. USDA Farmer
Cooperative Service. FCS Research Report No. 33. p. 18-33.
Jan. Edible Soy Protein: Operational Aspects of Producing
and Marketing. Revised 1979. Cereal Foods World.
24(8):320-25. Aug. Babatunde 1979. [4 ref]
• Summary: Contents: Introduction. Production of full-fat
soy flour by extrusion cooking. Production of defatted soy
flour and grits: Pretreatment, extraction, desolventizing,
vapor scrubbing, estimated cost. Soy protein concentrate:
Estimated costs of production. Protein isolate: Advantages
of protein isolation, solubilization of protein from the meal
and isolation, factors affecting the extraction and isolation
of protein from meal, precipitation of the extracted protein,
soybean whey, washing of protein curd, dewatering and
drying proteins, yield and quality of protein isolate. AlfaLaval process procedure: Generalities, separation equipment,
tanks, pumps, pipes, and fittings, CIP [clean-in-place], spraydryer for ISP [isolated soy protein], dryer for byproduct,
processing stages, process design and possibilities of
development, estimated costs. Extrusion-expanded products–
textured soy proteins: Estimated costs.
Tables: (11) Estimated processing costs per ton for
producing full-fat soy flour by extrusion cooking of dehulled
soybeans, 1974. (12) Cost of producing neutralized soybean
protein concentrate (68 to 70% protein) from defatted
soybean flour (52% protein). (13) Fixed capital investment
for a plant producing 7,500 tons a year (30 tons/day) of soy
protein concentrate from defatted soybean flour. (14) Cost
of producing isolated soy protein (92 to 93% protein) from
defatted soybean flour (52% protein). (15) Fixed capital
investment for a plant producing 5,000 tons a year (20 tons/
day) of isolated soy protein from defatted soybean flour.
(16) Cost of producing textured soy protein (TSP, 20 lb/
cubic foot) by extrusion cooking of defatted soy flour (Plant
capacity: 12,000 tons/year or 48 tons/day. Assumes plant is
run 24 hours/day, 250 days/year).
Figures: (6) Extruder screw, standard configuration.

(7) Flowchart–Continuous extrusion process for the
production of full-fat soy flour. (8) Equipment layout for
preconditioning, extruding, cooling, and drying steps. (9)
Flowchart for soybean dehulling installation. (10) Diagram
of continuous solvent extraction plant. (11) Flowsheet [flow
sheet] for soy protein concentrate production. (12) Flowsheet
for isolated soy protein production (ISP). (13) Flowsheet for
the production of textured soy protein. Address: Northern
Regional Research Lab., Peoria, Illinois.
7534. Paarlberg, Don. 1976. Agriculture two hundred years
from now. Agricultural History 50:303-09. Jan.
Address: Director of Agricultural Economics, USDA,
Washington, DC.
7535. Ryerson, Knowles A. 1976. Plant introductions.
Agricultural History 50(1):248-57. Jan.
• Summary: The earliest known record of plant introduction
“is a Sumerian inscription of around 2500 B.C. concerning a
plant exploration expedition to Asia Minor... It is noteworthy
and fortunate that in the later colonial and federal periods
many high officials were personally interested in plant
introduction. Best known among many were Benjamin
Franklin, agent for Pennsylvania in Europe before
independence then ambassador to France for the new nation,
and Thomas Jefferson, first ambassador to France and later
President. Both had special interest in sending back seeds,
cuttings, and plants for trial in the new country...
“An early botanic garden, established by John Bartram
in Philadelphia in 1731, began systematic introduction
and distribution of plants. This was nearly twenty years
before Kew Gardens was established in England to become
an influential world center of plant introduction and
experimentation that continues today...
“Agricultural societies had been organized throughout
the new nation, beginning with the Philadelphia Society
for Promoting Agriculture in 1785 and followed by similar
organizations in Massachusetts, Virginia, South Carolina, and
elsewhere. Plant introduction was one of their activities...
“The picture of plant introduction in the decades
following the War of Independence and the War of 1812
is primarily of strong interested individuals rather than the
government. Though there was no Department of Agriculture
in the new government nor any provision for agriculture
as such, the Treasury Department fortunately had a plantminded secretary, William H. Crawford. He issued a circular
to all American consuls abroad in 1819 requesting them to
send possible useful plants to customs collectors at U.S.
ports for distribution. This was the beginning of direct U.S.
government participation in plant introduction... Commodore
Perry’s precedent-making expedition to Japan had as one of
its important objectives the collection of indigenous crops
and carried an agricultural representative on its staff.
“Formal organization for handling incoming
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introductions was slow in developing. The appointment
of Henry Ellsworth in 1836 as head of the Patent Office
brought fresh vigor and a new point of view to plant
introduction. Ellsworth succeeded in getting approval for
use of Patent Office funds for the collecting and distribution
of seeds, plants, and agricultural information. President
Van Buren supported him and an allocation of $1,000 was
made by Congress in 1839, the first ever made in support of
agriculture by the federal government. In 1849 the Patent
Office became part of the Department of the Interior and its
agricultural section was reorganized...
“During the mid 1850s pressure from farmers,
agricultural societies, and the rural press urged the
establishment of a Department of Agriculture which became
a reality in 1862... The Morrill Act provided a nation-wide
system of educational centers in each state. A subsequent
series of federal acts, beginning with the Hatch Act, greatly
augmented the state and federal cooperative research work...
“From 1898 to 1903 David Fairchild was engaged in
round-the-world studies under the guidance of world traveler
Barbour Lathrop... By 1912, the Department had twelve
stations for its new plants. Fairchild returned to head the
Office of Foreign Seed and Plant Introduction for nearly a
quarter of a century. It was my good fortune but difficult
assignment to succeed him in 1928...
To insure a permanent source of breeding material,
a germ plasm bank and seed collection was set up by the
USDA, working with foreign and domestic cooperators.
“This bank had been first recommended by the National
Research Council in the early 1940s and was supported by
many scientific, technical, and professional organizations,
and farmers’ and growers’ groups. Congress appropriated
$450,000 in 1956. It was designated the national Seed
Storage Laboratory, built at the Colorado State University,
and began operation in September 1958, a milestone in
cooperative plant introduction...
“Benjamin Franklin, while ambassador to France, sent
back soybean seed in 1780. It was not to succeed as a major
crop until over a century later” (p. 256). Address: Dean,
Emeritus, Univ. of California College of Agriculture.
7536. USDA Farmer Cooperative Service. FCS Research
Report. 1976. Edible soy protein: Operational aspects of
producing and marketing. No. 33. v + 82 p. Jan. Excerpted in
Soybean Digest. Nov. 1976. p. 20a-j. [60 ref]
• Summary: Contents: Highlights. Introduction. Kinds of
soy products. Product uses. Production estimates and market
outlets. Soy processes, equipment, capital and processing
costs. Current good manufacturing practice. Market growth.
Market potential for soy protein products. Appendix–
Companies producing and distributing soy products.
The 8 chapters by various authors are each cited
separately. A lengthy appendix titled “Companies producing
and distributing soy products,” lists every known company

making such products (as of Sept. 1974), with the address
and the full name of each of the company’s textured
vegetable protein products that meet the requirements of
FNS Notice 219. (Note: FNS is USDA’s Food & Nutrition
Service). Distributors with their own brands and original
manufacturers are clearly distinguished.
Note: Dawson Mills is not mentioned in either of these
lists, however on p. 2 of the report is a full-page photo
with the caption: “Food scientist, Kris Olson, prepares test
samples in Dawson Mills test kitchen.” Pages 51-52 are
also devoted to photos of Dawson Mills. The caption on
p. 51 (2 photos) reads: “David Hammond, soy specialties
superintendent, studies soy specialty plant model used for
planning and construction of Dawson Mills plant, below.”
The caption on p. 52 (6 photos) reads: “Owen Oelsen,
bacteriologist, runs a test in the Dawson Mills laboratory,
while chemist Nancy Boese performs protein testing. Owen
Oelsen works with fiber analysis equipment. Chemists Steve
Owen and Tim Maus are engaged in product development
experiments. Pilot size extruder located in laboratory.”
Both the table and the bar chart are taken from the
summary in Soybean Digest since they are easier to read.
Address: USA.
7537. USDA Farmer Cooperative Service. FCS Research
Report. 1976. Current good manufacturing practice (relevant
to soy protein food products). No. 33. p. 35-39. Jan.
Edible Soy Protein: Operational Aspects of Producing and
Marketing. [1 ref]
• Summary: The most recent guidelines were published
in the Federal Register of 26 April 1969. Contents:
Introduction. Definitions. Sanitation. Plant and grounds.
Equipment and utensils. Sanitary operations. Processes and
controls. Personnel. Exclusions.
7538. USDA Farmer Cooperative Service. FCS Research
Report. 1976. Appendix–Companies producing and
distributing soy products. No. 33. p. 53-82. Jan. Edible Soy
Protein: Operational Aspects of Producing and Marketing.
[60 ref]
• Summary: Part I. “Companies producing and/or
distributing under private label brands of textured vegetable
protein products that meet the requirements of FNS Notice
219.” (Note: FNS is USDA’s Food & Nutrition Service).
Lists every known company making such products (as of
Sept. 1974), with the company address and the full name
of each product. The following companies and brands are
listed; (D) = Distributors: Allen Foods (D) Lasco; Archer
Daniels Midland Co. TVP; Biggers Bros. (D) Farmbest
Promate; Cargill Inc. Textratein; Central Soya Co. Inc.
Promosoy, Centex; Continental Coffee Co. (D) Continental;
Continental Organization of Distributor Enterprises, Inc.
(D) Code Fortified; Embassy Grocery Corp. (D) Lucky
Boy Pro-Tenda; Far-Mar-Co, Inc. Ultra-Soy; Federated
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Foods, Inc. (D) Parade Promate; First Spice Mixing Co.,
Inc. (D) Texite; Frozen Food Forum, Inc. (D) Frosty Acres;
Galanides, Inc. (D) Galanides; General Mills, Inc. Bontrae
(Frozen Hydrated or Dehydrated); Griffith Laboratories
Griffith’s GL-219, Promate, GSVP, GSPC; B. Heller & Co.
(D) Heller’s; Hollymatic Corp. (D) Hollymatic; Institutional
Wholesalers, Inc. (D) Saxony; Lauhoff Grain Co., Inc. VitaPro; Marshall Produce Co. (D) Marshall; Miles Laboratories
Maxten, Temptein; Nabisco, Inc. VMR I or II; National
Institutional Food Distributor Associates, Inc. (D) NIFDA
Promate; National Protein Corp. Textrasoy; National SchoolPak (D) Promate; Nugget Distributors, Inc. (D) Nugget
Promate, Nugget Magi-Pro; Oppenheimer Casing Co. (D)
Textured Oppenheimer Pro; Portland Wholesale Grocery Co.
(D) Preferred Stock; Ralcon Foods SPF-200; Ralston Purina
Co. SUPRO; S.E. Rykoff & Co. (D) S.E.R.; John Sexton
& Co. (D) Sexton Protein Plus; A.E. Staley Mfg. Co. Food
Service Div. Nutra-Mate; A.E. Staley Mfg. Co. Mira-Tex;
Swift Edible Oil Co. Swift’s Texgran, SFP-TA, Burger-Aide
I; Sysco Corp. (D) Sysco and Sysco Promate.
New additions to the list: Custom Food Products, Inc.
(D) CFP; Miles Labs. Pro-Lean; Industrial Grain Products
Ltd. Perplus; General Spice, Inc. Sotex.
Part II (p. 70-81). “Companies producing and/or
distributing under private label acceptable textured vegetable
protein product mixes.” Alberto-Culver Co. Milani;
Bernard Food Industries, Inc. Tex-Pro; Biggers Brothers
Inc. Farmbest; Continental Organization of Distributor
Enterprises CODE; Federated Foods, Inc. Red & White
or Parade; Kraft Foods. Kraft School Lunch Chili Mix &
Textured Vegetable Protein. Kraft School Lunch Sloppy Joe
Mix & Textured Vegetable Protein. Footnote: The textured
vegetable protein component of the Kraft mixes is Promate
#500-SL or Promate #100-SL manufactured by Griffith
Labs. Lawry’s Foods, Inc. Stretch; Milwaukee Seasoning
Laboratories, Inc. MSL TVP, Flavormate; National
Institutional Food Distributor Associates, Inc. NIFDA;
National School Pak; North American Laboratory Co., Inc.
Magic Menu; Nugget Distributors, Inc. Nugget; Sysco;
Williams Foods, Inc. Williams Expand; The Golden Dipt Co.
Golden Dipt/DCA.
Note: The above product mixes are used in the Type
A school lunch. Typical mixes are for chili mix, meat loaf
or meatballs, patty mix, pizza sauce, sloppy joe, spaghetti
sauce, or taco filling. The name of the manufacturer of the
textured soy protein ingredient is given for each. Address:
Farmer Cooperative Service.
7539. USDA Foreign Agricultural Service. 1976. Palm oil,
historical perspective and future prospects. Washington, DC.
44 p. Jan. Unpublished manuscript.
• Summary: The sharp gain in U.S. monthly imports of palm
oil began in Aug. 1974. West Malaysia is a major exporter.
Yet palm oil prices in the USA at about 16 cents a pound are

not currently competitive with soybean oil prices at internal
points. Address: Washington, DC.
7540. Wolf, W.J. 1976. Kinds of soy products. USDA Farmer
Cooperative Service. FCS Research Report No. 33. p. 3-11.
Jan. Edible Soy Protein: Operational Aspects of Producing
and Marketing. [26 ref]
• Summary: Contents: Introduction. Effect of moist heat on
soybean proteins. Flours and grits: Full-fat flours and grits,
defatted products. Protein concentrates. Protein isolates.
Textured soybean protein products: Extruded soy flours, spun
protein isolates. Tables: (0) Soy flours and grits, by particle
and mesh size (U.S. standard screen). Coarse grits must pass
through a 10-20 mesh screen, medium grits through a 20-50
mesh screen, and fine grits through a 50-80 mesh screen. Soy
flours must pass through a 100 mesh screen or finer.
(1) Soy flour standards. For full-fat soy flour, low-fat
soy flour, and defatted soy flour–on a moisture-free basis.
For each gives the minimum allowable protein (nitrogen x
6.25 or x 5.7), fat (ether extract), fiber, moisture (8.0% max),
and ash.
(2) Proximate analysis of soy flours and grits. (3)
Proximate analysis of soy protein concentrates. Alcohol
leach, acid leach, moist-heat, water leach. (4) Proximate
analysis of four commercial soy protein isolates.
(5) Composition of spun protein isolate products (on a
moisture-free basis): Spun fiber 40%, protein binder 10%, fat
20%, flavors, colors and supplemental nutrients 30%.
“Protein concentrates: Concentrates are made from
defatted flours or grits by removing soluble sugars (sucrose,
raffinose, and stachyose), along with some ash and minor
constituents, as shown in figure 4. Sugars make up about
one-half of total carbohydrates of defatted flours; the other
half consists of indigestible polysaccharides that make up
the cell walls in soybeans. Sugars are removed by extracting
with: (1) aqueous alcohol (Mustakas and others, 1962);
(2) dilute aqueous acid (Sair, 1959); or (3) water, after first
insolubilizing the proteins by moist heating (McAnelly,
1964). All these processes are patented, although the alcohol
extraction process patent is assigned to the U.S. Government
(Mustakas and Griffin, 1966) and is available for licensing
on a nonexclusive, royalty-free basis. In all three extraction
processes, proteins and polysaccharides remain insoluble and
are recovered in the final product.”
Protein isolates: Isolates are the most refined form of
soybean proteins available commercially. By definition, they
must contain a minimum of 90 percent protein (N X 6.25)
but often analyze 95 percent or better. Like concentrates,
isolates are made from defatted flakes or flours, but the
starting material must have a high NSI [nitrogen solubility
index] or PDI value to ensure economical yields of protein.
The isolation process is summarized in figure 5. Defatted
flakes are extracted with water plus sufficient alkali to adjust
the pH to 7 to 9. Spent flakes, which contain the water-
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insoluble polysaccharides plus some residual protein, are
then separated by filtration or centrifugation. The clarified
extract, containing most of the proteins plus sugars, is
acidified to about pH 4.5. This step adjusts the proteins to
their isoelectric point and causes them to coagulate so that
they can be separated by centrifugation or filtration. The
supernatant or filtrate (also referred to as soybean whey)
contains sugars, ash, and minor constituents. Next, the
protein curd is washed, slurried in water, and spray-dried
to give the isoelectric protein. More commonly, however,
the protein is neutralized with alkali and then spray-dried to
yield the sodium proteinate form.”
“Small amounts of protein isolates (estimated to be
less than a million pounds in 1967; Eley, 1968) are treated
with the proteolytic enzyme pepsin to partially hydrolyze
the protein for use as a whipping agent in the confectionery
and bakery trades. These products are often referred to as
modified or enzyme-modified isolates.
“Textured Soybean Protein Products: Further processing
of the basic forms–flours and grits, concentrates, and
isolates–is now practiced to give soybean proteins a texture
that resembles specific types of meat; these items range from

extenders to be used with ground meats to complete meat
analogs. The textured protein products are of two general
categories: (1) extruded soy flours and (2) spun protein
isolates. However, this distinction is being blurred by new
products. One consists of a mixture of soy flour, protein
concentrate, and protein isolate, although soy flour is the
major ingredient. Another product contains soy protein
concentrate, spun soy isolate, and isolated soy protein
in order of decreasing proportions. U.S. patent literature
on textured products for 1960 to 1972 was summarized
by Gutcho (1973), and a detailed review of meat analogs
appeared recently (Horan, 1974B).”
“Extruded Soy Flours: Extruded flours are made by
mixing defatted soy flour with water plus flavors, colors,
and supplementary nutrients, if desired, and then passing
the mixture through a cooker-extruder. Elevated pressure
and temperature in the extruder convert the wet flour into a
plastic mass that is extruded through a die. The pressure and
temperature drop that occur on extrusion cause expansion
and a fibrous structure. The expanded product is then dried
to about 8 percent moisture. The extrusion process gives the
soy flour a chewy texture when it is hydrated. This is the
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major type of textured product currently available, and about
a dozen companies now make these materials (see Table 8,
Production Estimates and Market Outlets). The process is
patented (Atkinson, 1970) and licensing is required.”
“Composition of textured soy flours is essentially
the same as that of defatted flours and grits–that is, about
50 percent protein. Flavors, colors, and supplements of
vitamins and minerals, when added, do not change overall
composition significantly. Advantages of textured soy flours
over spun protein isolates include: (1) ease of manufacture;
(2) low cost; and (3) long storage life. The bacterial count for
these products is low and under normal storage conditions
they can keep for at least a year. They are, however, limited
in their applications because they do not have the high
degree of meat-like texture characteristic of the spun fiber
products.
“Spun Protein Isolates: The basic process for spinning
soy protein isolates into meat-like fibers was first described
in a patent issued to Boyer (1954). The basic patent has
expired but companies now engaged in this business hold
patents on improved versions of the original invention and
on methods for converting the fibers into meat analogs
(Hartman, 1967; Tombs, 1972; Westeen and Kuramoto,
1964).
“Spinning is a complex operation involving a highly
sophisticated technology and requires large capital
investments (Thulin and Kuramoto, 1967). Protein isolate
is dispersed in alkaline solution, which is then filtered and
forced through a spinnerette (a metal plate, usually platinum,
with up to 15,000 holes about 0.003 inch in diameter) into
an acid-salt bath that coagulates the streamlets of protein
solution as they emerge to form fibers. Bundles of fibers or
‘tows’ are then drawn from the coagulating bath with powerdriven rolls to stretch and toughen them. The stretched fibers
are then passed through a washing bath to remove the acidsalt coagulant, followed by immersion in a vat containing
a binder (such as egg albumin). After impregnating the tow
with binder, it is heated to set the binder and to cement the
fibers together. Next, fat, flavors, colors, and nutrients–such
as vitamins–can be added. After appropriate shaping, cutting,
and drying, a variety of analogs of ham, beef, chicken, and
seafood can be prepared.” Address: Northern Regional
Research Lab., Peoria, Illinois.
7541. Wolf, W.J. 1976. Market growth [in edible soy
protein]. USDA Farmer Cooperative Service. FCS
Research Report No. 33. p. 40-45. Jan. Edible Soy Protein:
Operational Aspects of Producing and Marketing. [12 ref]
• Summary: Contents: Introduction. Economic factors:
Milk proteins versus soybean proteins. Growth of processed
foods market. Flavor characteristics. Functional properties.
Nutritional properties. Government regulations. Consumer
acceptance. Address: Northern Regional Research Lab.,
Peoria, Illinois.

7542. Wolf, W.J. 1976. Product uses. USDA Farmer
Cooperative Service. FCS Research Report No. 33. p. 12-14.
Jan. Edible Soy Protein: Operational Aspects of Producing
and Marketing. [10 ref]
• Summary: Describes the food uses of various types of
soy protein. Contents: Introduction. Functional properties.
Dietary protein. Flours and grits. Protein concentrates.
Protein isolates. Address: Northern Regional Research Lab.,
Peoria, Illinois.
7543. Wolf, W.J. 1976. Production estimates and market
outlets. USDA Farmer Cooperative Service. FCS Research
Report No. 33. p. 15-17. Jan. Edible Soy Protein:
Operational Aspects of Producing and Marketing. [6 ref]
• Summary: Contents: Introduction. Production estimates.
Market outlets. Table 9 gives the price per pound for various
soy protein products as of Feb. 1975, and the estimated
annual production in 1972 and 1973, as follows (Source:
Lockmiller, 1973 and 1975): Soy flour and grits, $0.09$0.15/lb, 352-500 million pounds in 1972 increasing to
450-600 million pounds in 1973. Soy protein concentrates,
$0.27-$0.35/lb, 40-50 million pounds in 1972 increasing
to 55 million pounds in 1973. Soy protein isolates, $0.58$0.64/lb, 35-40 million pounds in 1972 increasing to 50
million pounds in 1973. Textured soy protein products:
Extruded flours, $0.19-$0.20/lb. Spun isolates $0.50 and up.
Production of both combined: 35-40 million pounds in 1972
increasing to 110 million pounds in 1973. Address: Northern
Regional Research Lab., Peoria, Illinois.
7544. Ellis, J.J.; Rhodes, L.J.; Hesseltine, C.W. 1976. The
genus Amylomyces. Mycologia 68(1):131-43. Jan/Feb.
Presented June 1974. [22 ref]
• Summary: “Amylomyces is a monotypic genus containing
the somewhat variable species A. rouxii Calmette. Certain
species of Chlamydomucor and Boedijn’s species Rhizopus
chlamydosporus are synonyms.” Address: Northern Regional
Research Laboratory, Agricultural Research Service, U.S.
Department of Agriculture, Peoria, Illinois 61604.
7545. Ferretti, R.J.; Levander, O.A. 1976. Selenium content
of soybean foods. J. of Agricultural and Food Chemistry
24(1):54-56. Jan/Feb. [14 ref]
• Summary: The level of selenium believed to be desirable
is 0.1 micrograms per gram. Several soybean meat analogues
[meat alternatives] contained 0.375 mcg/gm, well above the
desired level, however two meat extenders based on textured
soy protein contained less than one-third of the 0.199 mcg/
gm found in ground beef. The soy ingredients measured were
full-fat and defatted fractions, soy protein concentrates and
isolates. The “meat analogues” were ground beef extended
with a soy protein product. Table 1 gives details for meat
analogues described as Beef slices, ham slices, turkey slices,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2635
and chicken slices. The average selenium level is 0.375
mcg/gm; the range is 0.287 to 0.517. Address: Vitamin
and Mineral Nutrition Lab., Nutrition Inst., ARS, USDA,
Beltsville, Maryland.
7546. Gallimore, William W. 1976. Estimated sale and
impact of soy-beef blends in grocery stores. USDA National
Food Situation. Feb. p. 37-44. [2 ref]
• Summary: “Abstract: A sample of retail store sales showed
soy-beef blends averaged about 19 cents per pound less than
regular ground beef during 1973-74 and that consumers
purchased considerable quantities at these differentials.
Peak weekly sales of the soy-beef blends were more than 30
percent of all ground beef sold in the sample stores but by
March 1974 had declined to less than 21 percent. Additional
data indicate weekly sales of soy-beef blends had declined
to less than 10 percent of all ground beef sales by November
1975. The decline in soy-beef blend sales as the price of beef
decreased suggests that consumer demand for the product
may be cyclic. Soy products do not pose a threat to the beef
industry but provide a means of stretching available meat in
periods of restricted supply.”
“A new soy-beef product was introduced for the first
time to consumers in March 1973 as a lower cost alternative
to ground beef which was rapidly increasing in price. After
the initial introduction, the number of supermarkets handling
the product increased rapidly to an estimated 30-40 percent
of all supermarkets in early 1974.
“Frozen meat patties containing soy at low levels have
been available in food stores for some time and institutions
have used patties containing soy. However, the soy-beef
blends considered here were handled and displayed in the
meat counter the same as ground beef, marking the first time
products of this type have been available to consumers on a
large scale.”
Contents: Introduction. Market shares. Retail prices and
differentials. A full-page table (p. 39) shows the “Market
shares and price of soy-beef blends, regular ground beef
and lean ground beef, 46 weeks, May 1973 to March 1974.”
For example, concerning market share in week 1: Blend
30.6%, regular ground beef 32.4%, and lean ground beef
37.0%. Address: Agricultural Economist, National Economic
Analysis Div., USDA/ERS.
7547. Hacklander, Duane. 1976. The decade ahead for
U.S. soybeans. Fats and Oils Situation (USDA Economic
Research Service) FOS-281. p. 30-33. Feb. Reprinted in
USDA Economic Research Service, ERS-622. p. 29-33. [1
ref]
• Summary: “Abstract: U.S. soybean production is projected
to increase 20 percent from 1975 to 1,835 million bushels
by 1985, despite increased competition from Brazilian
soybeans and rising palm oil imports. Exports, especially in
the form of beans, are projected to increase during the next

decade. Domestic food fats and oils consumption is expected
to increase with soybean oil maintaining its position of the
total. During the next 10 years, demand for livestock and
poultry products is expected to rise, boosting demand for
soybean meal as a livestock and poultry feed.” Address:
Agricultural Economist, Commodity Economics Div., ERS,
USDA.
7548. Martin, R.J.; Wilcox, J.R. comp. 1976. The Uniform
Soybean Tests, northern states, 1975. West Lafayette,
Indiana: Agricultural Research Service, USDA. 123 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1975%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Address: Agricultural Research Service, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-749-2891.
7549. Sessa, D.J.; Warner, K.; Rackis, J.J. 1976. Oxidized
phosphatidylcholines from defatted soybean flakes taste
bitter. J. of Agricultural and Food Chemistry 24(1):16-21.
Jan/Feb. [28 ref]
• Summary: The authors isolated three oxidized
phosphatidylcholines, each of which possessed keto and
hydroxy fatty acid esters. They concluded that oxidized
phosphatidylcholines were largely responsible for the bitter
taste of soy protein products. Address: Northern Regional
Research Lab., Peoria, Illinois 61604.
7550. Soybean Digest. 1976. Chevreul medal to Cowan [Dr.
John C. Cowan]. Feb. p. 37.
• Summary: “A man who has won international fame for his
research on U.S. soybeans to increase domestic and export
markets has received further recognition from a French
organization. Dr. John C. Cowan, who retired from the
USDA Northern Regional Research Lab. in Peoria, Illinois,
in 1973, was selected by the Assn. Francaise pour l’Etude
des Corps Gras as the non-French citizen to receive the
Chevreul Medal this year. Since 1973, this association of
industrial processors of fats and oils annually honors one
Frenchman and one person from another country for their
outstanding contributions to the better understanding of the
chemistry of fats and oils.
“For 30 years, Dr. Cowan directed fundamental and
applied research at the Northern Lab. to convert soybeans
and soy and linseed oils and their derivatives into new
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industrial products.
“While in Paris to receive the award, Cowan reviewed a
proposed contract on a novel approach to hydrogenate edible
soy oil at the Univ. of Provence, Marseille. He was requested
by the American Soybean Assn. to examine the proposed
project in detail. Any contract sponsored by USDA’s Foreign
Agricultural Service provides for the effective use of U.S.owned foreign currencies which cannot be converted into
dollars, but which may be used for scientific research
beneficial to U.S. agriculture and the American consumer.
“Cowan has received several awards including the
USDA Superior Service Award, the A.E. Bailey Award of the
American Oil Chemists’ Society and the American Soybean
Assn. Certificate of Meritorious Service for Education and
Research.”
7551. Talley, William J.; Stallings, James L. 1976. Soybeans
in Alabama: Economic position, costs, and returns. Alabama
Agricultural Experiment Station, Bulletin (Tuskegee) No.
476. 49 p. Feb.
• Summary: “Introduction: World production of soybeans
in the last 20 years has grown from 767,990,000 bushels in
1955 to 1,909,754,000 bushels in 1974 for a 149 percent
increase, Table 1. During this same period, United States
production grew from 373,522,000 to 1,233,449,000
bushels for a 230 percent increase. Alabama production,
however, had the most dramatic increase, from 2,068,000
to 24,480,000 bushels for a 1,084 percent increase during
this period, and a crop of 31,680,000 bushels is indicated for
1975, Table 2.
“Soybeans are the most important field crop grown in
Alabama from almost any standpoint and only one livestock
enterprise, broilers, surpasses it. Harvested acreage in 1974
and indicated 1975 are 1,020,000 and 1,320,000 respectively,
Table 2. This compares with the next three highest harvested
acres of field crops in 1974 and 1975 of 650,000 and
680,000 for corn, 580,000 and 600,000 for hay, and 585,000
and 485,000 for cotton (1). Value of production in 1974,
exceeded all other field crops with a value of $172,584,000
compared with the next two highest of $131,648,000 for
cotton lint and cotton seed combined, and $100,165,000 for
corn for grain.
“Objectives–The objectives of this publication are:
“1. To present an overall view of the soybean industry
from the production and supply and from the demand and
disposition standpoint for the World, the United States, and
Alabama.
“2. To present an estimate of costs and returns for
producing soybeans on major soil associations in Alabama,
for above average farmers, using recommended practices.”
Address: Dep. of Agricultural Economics and Rural
Sociology, Auburn Univ., Auburn, Alabama.
7552. Walter, Alan S. 1976. Cost of producing soybeans in

the U.S., 1974. ERS (USDA Economic Research Service) No.
622. p. 33-40. Reprinted from Fats and Oils Situation, FOS281, Feb.
• Summary: “Abstract: The cost of production for soybeans
in 1974 was estimated through an enumerative survey. The
average total cost, excluding land, was $69 per harvested
acre of which $53 was for direct components. On a per
bushel basis, total cost, excluding land, averaged $2.79 at the
survey average yield of 24.7 bushels per acre, or 10 percent
higher than the costs projected for a more ‘normal’ 1974
crop year. Land allocations were estimated by six alternative
procedures with a range in the national average of $29 to
$71 per acre or $1.18 to $2.90 per bushel. These costs varied
substantially among subregions and among farms.” Address:
Agricultural Economist, Commodity Economics Div.,
Economic Research Service, USDA, Washington, DC.
7553. Walter, Alan S. 1976. Cost of producing soybeans in
the U.S., 1974. Fats and Oils Situation (USDA Economic
Research Service) FOS-281. p. 34-40. Feb. Reprinted in
USDA Economic Research Service, ERS-622. p. 34-40. [1
ref]
• Summary: See USDA ERS Reprint No. 622. Address:
Agricultural Economist, Commodity Economics Div., ERS,
USDA.
7554. Weimer, Jon. 1976. Taste preference for hamburger
containing textured vegetable protein. USDA National Food
Situation No. 155. Feb. p. 45-46.
• Summary: “Abstract: Taste tests were conducted under
controlled laboratory conditions to determine participants’
preferences between a regular hamburger product and
three ground beef products which contained textured
vegetable protein (tvp). In a test in which participants
were not informed that any of the products contained tvp,
no difference in preferences resulted. In a test in which
participants had prior knowledge of what products contained
tvp, the regular hamburger product was significantly
preferred over each of the tvp-blended products.”
“The recent period of high hamburger prices provided an
opportunity for a new meat substitute to become established
in the food market. This product, textured vegetable protein
(tvp), was available at a substantially lower unit price than
regular hamburger meat. The tvp can be blended with
hamburger, resulting in a mix of animal and vegetable
products with a substantially lower cost than regular
hamburger. Food retailers could offer the blended product at
a lower price than regular hamburger, and it was this feature
that was expected to establish tvp in the market.
“However, the blended hamburger could not be
advertised and labeled as a regular grade of hamburger.
Consequently, food retailers offering the blended product
proceeded to devise a variety of names to describe the
product and differentiate it from regular hamburger. This
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factor certainly aided food purchasers in terms of product
identification, but it may have negatively influenced their
impression of the blended product compared to the regular
grades of hamburger.
“A number of factors determine whether a new product
will gain acceptance in a market. Two factors considered
of importance for blended hamburgers were the consumer
preference for the product compared to regular hamburger
and the influence of prior knowledge of the product
identification on such preference.
“Two experiments were conducted to determine how
consumers liked the tvp blended product compared to regular
hamburger. In the first experiment, knowledge of the product
contents was withheld. In the second, each participant was
told which sample contained tvp and which sample was
regular hamburger.
“Four products were used in each of the two
experiments. One product designated as A was regular
ground chuck purchased at a local supermarket. The other
three products designated as B, C, and D consisted of ground
chuck blended with tvp, and each was purchased locally at a
different supermarket.
“Participants in each experiment were employees of
the Department of Agriculture. A total of 144 participants
divided into two groups of 72 was selected from a group of
400 volunteers. There were 36 men and 36 women in each
group, and each group participated in only one experiment.”
Address: Social Science Analyst, National Economic
Analysis Div., Economic Research Service, USDA.
7555. Truran, James. 1976. A look at Brazil’s export
incentives for soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). March 15. p. 5, 12.
• Summary: Brazil is now the world’s second largest
exporter of soybean oil after the USA–thanks, in part, to
the country’s export incentive program. “Brazil’s soybean
incentives most often are in the form of exemptions from one
or more taxes or favorable credit terms” and encouragement
of “shipment of processed products–such as soybean meal
and oil–over exports of the actual raw materials.”
Two important taxes that encourage soybean exports
are: (1) The Industrialized Products (IPI) tax, a value-added
federal tax on processing that ranges up to 60% for some
products. (2) The ICM tax, a value added State sales tax
ranging up to 14% on domestic sales and 13% on exports. A
table shows the effect of the IPI and ICM taxes on domestic
and export sales of soybeans, soybean meal, and soybean oil.
Address: Trade Operations Div., Foreign Agricultural Service
(FAS).
7556. Foreign Agriculture (USDA Foreign Agricultural
Service). 1976. Outlook better for soybeans in three Far East
markets. March 22. p. 2-4.
• Summary: The improved forecast is for Japan, Taiwan,

and South Korea. Once virtually free of competition for
the important Japanese soybean market, the U.S. must now
reckon with Brazil as a competitor, while facing Malaysian
palm oil in the vegetable oil market. Brazil’s soybean
exports to Japan last year, for instance, probably totaled only
about 60,000 tons, compared with the 2.8 million tons of
U.S. beans. The cost of shipping Brazilian beans to Japan
in 1975 averaged $5-$10 per ton more than from the U.S.
This difference reflected the longer distances from Brazilian
ports, plus Brazil’s use of smaller ships. The 10-day-longer
shipping time from Brazil is especially important in Japan,
where timeliness of cargo is a key market factor.
There is only one major oilseed crusher and meal
supplier in Korea. The Government production plan calls for
self-sufficiency in soybeans and the country has launched
a strong drive in this direction. Current Korean production
of soybeans totals about 311,000 tons. The low-oil variety
of bean produced in Korea is best suited for food use (e.g.
miso).
Taiwan is the largest per capita consumer of soybeans
in the Far East, with a per capita soybean oil consumption of
about 11 pounds in 1975 (out of 13 pounds for all vegetable
oils).
7557. Graham, Larry. 1976. Palm oil threat grows. Soybean
Digest. March. p. 8-9.
• Summary: “Federal officials are using phrases such as
‘markets are awash with floods of palm oil’ and world oil
markets will be ‘slipping and sliding in a sea of vegetable oil’
over the next decade.
“Soybean growers are worried as they watch their
domestic and foreign markets threatened by palm oil
being produced in Malaysia, Africa and Indonesia. Federal
officials, aware of the concern, are looking for ways to deal
with the situation.
“A USDA report released January 22 confirmed
implications of the rapid expansion in world palm oil
production. It stated that if expansion continued according
to projections and if exports into the United States continued
unchecked, the domestic oilseeds industry could be seriously
affected.
“The 43-page report documents massive increases in
world production of palm oil, and projects further increases.
Led by Malaysia, world production will reach 2.12 million
tons this year and will be double that amount by 1985.
The bulk of this production is scheduled for export and,
according to the report, by 1985 palm oil exports could
account for 20% of all fats and oils exports, compared to
13% of the world’s total last year and only 6% in 1965.
“With the U.S. as one of the few major markets not
imposing quantitative restrictions or import tariffs, it
absorbed nearly 3/5 of the increase in world exports of palm
oil last year. Domestic imports climbed to an estimated
400,000 tons last year, more than double the 1974 volume.
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Experts say this amount could reach 1.1 million tons by
1985.
“If that happens, the oil production from 15 million
bu. of soybeans will be displaced each year for the next 10
years!”
A sidebar (p. 9) titled “Palm becomes greatest
competitor” begins: “Palm oil is the greatest competitor soy
oil has ever faced. It can be produced in greater quantities
at less cost per acre than any other oilseed.” Because it is so
inexpensive, U.S. vegetable oil and shortening manufacturers
“have been substituting palm oil for soy oil in their products
in increasing quantities. This substitution has been taking
place on such a scale that there was more palm oil brought
into the U.S. this past year than there was soy oil exported.”
“Malaysia is the principal producer of palm oil,” with
Indonesia and Nigeria not far behind. Malaysia plans to
increase its palm-oil acreage by 44% and output by more
than 100% by 1980.
“The oil palm was introduced into Malaysia in 1870 as
an ornamental plant. It was first planted commercially 47
years later in 1917. As late as 1974 there were only 187,000
acres of oil palm in the entire country. [But the U.S. soybean
embargo of 1973 changed all that]. By 1975 some 1,488,000
acres were planted to oil palm. Of those 920,000 (61.8%)
were of producing age.
Photos show: (1) A row of oil palm trees. (2) A bunch of
the oilseeds.
7558. Jones, James R.; Morrison, W.R. 1976. Import demand
for soybeans and soybean products in Eastern Europe.
Arkansas Agricultural Experiment Station, Bulletin No. 803.
29 p. March. [28 ref]
• Summary: Contents: Introduction: Political and
commercial considerations, objectives of the study, methods
of study. Effect of foreign trade practices and mechanisms
in Eastern Europe: Role of central planners, FTO’s, and
end users, role of world prices in import decisions, role of
bilateral trade arrangements. Estimates of import demand:
Meal sector, oil sector. Appraisal of past and future import
markets: Poland, Yugoslavia, Hungary, Czechoslovakia,
Bulgaria, German Democratic Republic, Romania,
aggregated import projections for Poland, Yugoslavia, and
Hungary. Summary and conclusions.
“In the ten years from 1961 to 1970, exports of U.S.
soybeans and soybean products to Eastern Europe witnessed
phenomenal growth. Exports of soybeans increased from
1,141,000 bushels to 6,059,000 bushels [5.3 fold], shipments
of soybean oil increased from 145,000 pounds to 278,000
pounds [1.9 fold], and soybean meal exports [used almost
entirely for feeding livestock and poultry] rose from 22,947
to 532,772 metric tons” [23.2 fold].
The nations of the region have experienced impressive
rates of economic growth. “Official plans in the various
Eastern European countries have focused on dramatic

expansion of livestock production to upgrade the diets
of the populace... Modern practices of mixed feed [e.g.,
corn + soybeans] are being rapidly adopted as apart of
this program... Of the various sources of protein meal,
consumption of soybean meal has increased fastest.”
Address: Univ. of Arkansas, Fayetteville.
7559. Lockhart, B.E.L.; Fischer, H.U. 1976. Identification of
soybean mosaic virus in Morocco. Plant Disease Reporter
(USDA) 60(3):260-61. March. [4 ref]
• Summary: A seedborne, aphid-transmitted virus infecting
soybeans in Morocco was identified as soybean mosaic virus
(SMV). Soybeans are not grown on a commercial scale
in Morocco, however several dozen cultivars have been
introduced into the country and grown on an experimental
basic for a number of years. During the summers of 1972
and 1973 viruslike symptoms were observed on soybeans
growing in four different locations in Morocco. Address:
1. Asst. Prof. of Plant Pathology, Univ. of Minnesota, Inst.
Agronomique et Vétérinaire Hassan II, Rabat, Morocco; 2.
Direction de la Recherche Agronomique, Station Centrale de
Phytiatrie, Rabat, Morocco.
7560. Rasmussen, Wayne D.; Baker, Gladys L.; Ward, James
S. 1976. A short history of agricultural adjustment, 1933-75.
USDA Economic Research Service, Agriculture Information
Bulletin No. 391. 21 p. March.
• Summary: The concept of “agricultural adjustment
involves “supporting the prices of farm products and
encouraging farmers to adjust production to demand,...”
Contents: Origin of adjustment programs. The
Agricultural Adjustment Act of 1933. The Soil Conservation
and Domestic Allotment Act of 1936 (in response to the
Supreme Court’s ruling against the production control
provisions of the Agricultural Adjustment Act of 1933).
The Agricultural Marketing Agreement Act of 1937. The
Agricultural Adjustment Act of 1938. Wartime measures
[World War II]. Post-war price supports. The Korean
War. Levels of price support–Fixed or flexible? The Soil
Bank (designed to take farmland out of production). Farm
programs of the 1960s (pilot food stamp plan, expand school
lunch program, make better use abroad of American farm
surpluses). The Food and Agricultural Act of 1965. The
Agricultural Act of 1970. The Agriculture and Consumer
Protection Act of 1973.
These acts were passed by Congress, signed into law
by the president, then administered by the U.S. Department
of Agriculture (USDA). In the USA, this type of legislation
began with the Agricultural Adjustment Act of 1933,
during the Great Depression, which struck first and hardest
at the farm sector of the economy. “For agriculture and
rural America, it was the worst economic-social-political
wrenching in history... Foreclosures were the order of the
day.” In 1932, realized net income of farm operators was less
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than one-third of what it had been in 1929. Farm prices fell
more than 50%. Before World War I, the U.S. was a debtor
nation; after the war she was creditor nation–owing money
to others. In the summer of 1920, the relative decline in the
farmers’ position began. For “a decade they were caught in
a serious squeeze between the prices they received and the
prices they had to pay before the situation became critical
and a major element of the Depression.”
The Agricultural Marketing Act of 1929 established the
Federal Farm Board; it hoped to help cooperative marketing
organizations. The main crops benefited by these programs
were those with large surpluses such as wheat, cotton,
tobacco, wool, rice, sugar, peanuts, tobacco, milk, and feed
grains (corn, grain sorghum, barley).
Soybeans (p. 20) will be aided to alleviate distress
caused by natural disaster. During the past few years
there has been greatly increased foreign demand for U.S.
agricultural commodities. Address: National Economic
Analysis Div., Economics, Statistics, and Cooperatives
Service, USDA.
7561. Somers, J. 1976. Brazil, a major soybean producer,
ups area and output. Foreign Agriculture (USDA Foreign
Agricultural Service). March. p. 2-4, 12. March. [2 ref]
• Summary: “Brazil’s soybean harvest in 1973 may be up
as much as 24 percent compared to last year, according to a
U.S. team which visited soybean-producing areas of Brazil in
mid-December 1972. Acreage may mount by 28 percent.
Note: “In addition to the author, the team included
Seymour Johnson, American Soybean Institute, W. Garth
Thorburn, U.S. Agricultural Attache, Brazilia, who
accompanied the team in Sao Paulo and Parana States, and
Joseph O’Mara, Assistant U.S. Agricultural officer, Sao
Paulo, in the State of Rio Grande do Sul.”
“Once a relatively insignificant soybean producer, Brazil
last year ranked as the world’s second largest exporter of
soybeans, soybean meal, and soybean oil–trailing only the
United States. Although the high demand for soybeans and
products on world markets has kept prices high, rocketing
Brazilian output and exports may eventually influence U.S.
prices.
“Although the forecast for 1973 is still highly tentative,
Brazil’s soybean crop this season may reach 4.1 million
tons–up from 3.3 million tons in 1972. Area in soybeans is
projected to climb to 7.2 million acres from 5.6 million acres
planted last year. Average yield. however, may drop to 21
bushels per acre, down slightly from last year’s unusually
high 22 bushels per acre.
“The excellent early condition of the crop in midDecember indicated that Parana, the second largest
producing State, could repeat its record 1972 yield–the
highest in Brazil–of 20 bushels per acre. For Rio Grande
do Sul, the largest producer, yield is expected to be slightly
below the record high of 20.3 bushels per acre.

“By mid-December, roughly 60 percent of the expected
acreage had been planted in Rio Grande do Sul, 80 percent in
Parana, and 100 percent in Sao Paulo State, a much smaller
producer than the first two.
“Acreages and yield estimates are, of course, subject to
considerable modification, depending primarily on future
weather.
“In recent years, Brazil’s rapid development in soybean
production has been due mainly to acreage expansion and
secondarily to yield improvement. If bean output continues
to increase at a 20-percent rate for the next three crops (after
this year), production would total 7 million tons by 1976,
equivalent to 257 million bushels. A subsequent annual rise
of 10 percent would result in an output of 10 million tons by
1980, or 367 million bushels–triple the 1972 level.
“Exports: New production highs are causing a related
gain in export trade. In 1972, exports totaled about 1 million
tons of beans, 1.2 million tons of meal, and 50,000 tons of
oil, substantially exceeding previous export levels. Needless
to say, if a 4.1-million-ton crop is harvested in 1973, exports
of beans, meal, and oil will again set new records.
“Brazilian State and Federal Governments are
encouraging the export of soybean products, particularly oil,
rather than beans, in an effort to expand exports of processed
products rather than raw materials.
“States levy a tax on bean exports which averages about
14 percent nationally. However, meal and oil are exempt
from this tax. In addition the Federal Government levies an
‘industrialized products tax,’ which is rebated to the extent
of 8 percent of f.o.b. value on soybean oil exports. Also,
processors receive a tax credit on meal and oil exports,
which can be applied to income from domestic sales.
“Finally, if a processor exports up to 25 percent of
his output, he is entitled to a special line of credit both at
commercial banks and the federally-owned Banco do Brazil.
This is an extremely attractive incentive since Brazilian
processors depend almost entirely on back [sic, bank] credit
for working capital.
“Consumption: Although there are no reliable statistics
on meal and oil consumption, soybean meal consumption in
1972 has been roughly estimated at 235,000 tons.
“One industry source places 1972 broiler production
at 400 million birds, which could mean a usage of about
250,000 tons of soybean meal, assuming a 20-percent soy
meal ration content. The same industry source believes the
broiler industry is growing by 20 percent per year, implying
an annual increase in meal consumption of as much as
50,000 tons.
“Hog production is said to be increasing only slightly,
although rations reportedly are being improved as the
industry modernizes. Some whole soybeans are said to be fed
to hogs in Rio Grande do Sul, the main hog region. Cattle do
not receive any soybean meal.
“Soybean oil consumption in 1972 has been estimated at
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roughly 275,000 tons. Based on a population of 100 million,
this is equivalent to per capita usage of 6 pounds a year.
Consumption of other oils–especially peanut, olive, cotton,
and corn, as well as sunflower and palm–in aggregate may
be equivalent to soybean oil use. Vegetable oil consumption,
therefore, appears to total at least 575,000 tons, or 12.6
pounds per capita per year–very low by U.S. and European
standards.
With the dynamic growth in Brazil’s income and
population, however, prospects are good for expanded
vegetable oil consumption, particularly soybean oil–the only
domestically produced oil whose production is booming.
Indications are that soybean oil consumption is increasing
at about 30,000 tons per year. Industry sources believe this
increase may gain momentum, as cottonseed and peanut
production is likely to decline in the long run.
“Although olive oil seems to be the preferred salad oil
in southern Brazil, soybean oil is the main cooking oil. But
soybean oil has become important too as a salad oil, being
considerably cheaper than olive, peanut, corn, and cottonseed
oil. Peanut oil, in response to high world prices, is being
exported in increasing volume.
“Prices: In terms of soybean prices, the Brazilian
soybean farmer seems to be at a distinct disadvantage
compared to the U.S. farmer. Brazilian inland freight is 10 to
15 cents per bushel higher than in the United States. Ocean
freight is about 15 cents per bushel higher than from the
United States, although this may decrease as port facilities
are improved and harbors deepened.
“Also, the 14-percent export tax on beans detracts from
the farmer’s price on the proportion of the crop exported
as beans–amounting to roughly 10 to 15 cents per bushel
on the crop. In all, the Brazilian farmer suffers a potential
disadvantage of 35 to 45 cents per bushel. For the 1972 crop,
the Brazilian farmer is said to have averaged about $2.65 per
bushel, compared to the U.S. farmer’s average of $3.05 per
bushel in 1971-72.
“Outlook: The availability of new land varies greatly
among the Brazilian States suited for beans.
“In Parana, the highest yielding State, land is already
very largely farmed in coffee, wheat, soybeans (as a double
crop following wheat), cotton, corn, peanut, sugar cane,
ramie, alfalfa, upland rice and pasture. An estimated 5-to
10-percent additional land, now in woods, can be used to up
production.
“Rio Grande do Sul, which accounts for about 65
percent of Brazil’s bean acreage, has been farmed the longest
and has little land not already in agricultural use.
“Matto Grosso, a huge, undeveloped State, with
insignificant bean acreage, presents enormous potential for
bean expansion. Millions of acres in Matto Grosso seem
to have soil, climate, and topography suited to soybeans.
However, roads, railroads, and warehousing are practically
nonexistent and most of the land is not even settled.

“Shifts out of existing crops continue to present the
major, immediate potential for bean acreage. In Parana soy
beans have replaced cotton, corn, and pasture, and also some
coffee. However, coffee, corn, and cotton prices are now
higher. In Rio Grande do Sul, important for cattle grazing,
pasture is being plowed up for beans. Double cropping
following wheat is common in Parana and Rio Grande do
Sul, and some marginal output could be added in this way.
“Brazilian farmers may increasingly give up wheat
and grow soybeans as a single crop. In this way, they can
assure early soybean seeding and good seedbed preparation,
providing better bean yield prospects. Although the
Government support price on wheat is $2.65 per bushel–
about the same as for soybeans–the bean yield is about 10
percent greater than that of wheat.
“As of December 1972, when high, late-in-season prices
were in effect, the bean price to the farmer was roughly
$3.50 per bushel, making soybeans a far more profitable crop
than wheat–unless the Government should raise the wheat
support price sharply. Last, but not least, the 1972 wheat
crop was a disaster–about half that of the previous year–due
to frost, rain, and pests.”
Three photos show Brazil’s use of soybean meal in
poultry rations.
A large and very interesting graph titled “Brazil:
soybean acreage, yield and production, 1960-72” gives these
statistics for Rio Grande do Sul, Parana, and total of all
Brazil’s soybean producing areas. In 1960 Brazil produced
a total of 206,000 metric tons of soybeans. By 1972 this had
increased to 3,350,000 metric tons–an increase of 16.2 fold.
Address: FAS.
7562. Wolf, Walter J. 1976. Re: Composition of soy protein
isolate sample. Letter to Mr. Donald E. Reese, Proteinas,
S.A. de C.V., Privada de Soledad No. 304, Azcapotzalco 16,
D.F. [Mexico City], Mexico, April 1. 2 p. Typed, without
signature (carbon copy).
• Summary: “It was good to see you again at the meeting
at Texas A&M... If you could get the ash content lower
you should have less problems in meeting the 90% protein
minimum.” Address: Leader, Meal Products Research,
Oilseed Crops Lab., USDA / ARS Northern Regional
Research Lab., 1815 North University St., Peoria, Illinois
61604.
7563. Iso, James. 1976. Iraq and Syria show potential as
markets for U.S. soybeans. Foreign Agriculture (USDA
Foreign Agricultural Service). April 12. p. 6-7.
• Summary: Since the 1973 boost in petroleum prices
lifted their spending power, Iraq and Syria have embarked
on vast programs to improve their levels of diet and
living. In Iraq, the Government is the sole purchaser of all
commodity imports. The Government’s ambitious livestock
development programs have moved from the drawing boards
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to construction projects. Plans call for production in 1977 of
1,400 million eggs, and 800 million broilers, and an output
by 1980 of 1 million tons of feed. The Government also
is focusing on developing a feed industry. Production of
scientifically formulated feeds has risen from 70,000 tons in
1974, the first year of production, to 80,000 in 1975.
Until recently, Syria had never imported soybeans
or soybean oil. Its first purchase of soybean meal from
abroad–13,000 tons from the U.S.–occurred in 1974. Syria’s
two key edible oil crops are olive oil and cottonseed oil.
Though presently soybean production is of no consequence,
the Government is reportedly test planting varieties that may
be suited to Syria’s climate and soil. All of the 13,000 tons of
soybean meal imported by the Government in 1974 went to
poultry producers at low, subsidized prices. Address: Foreign
Market Development, Oilseeds and Products, Foreign
Agricultural Service.
7564. Julien, B. 1976. Slow growth seen for French textured
soy protein market. Foreign Agriculture (USDA Foreign
Agricultural Service). April 19. p. 6-7.
• Summary: A newly adopted Government regulation
controlling the use of vegetable protein may dampen import
increases. France’s initial introduction to textured soy
protein (TSP) was in 1968 when a small amount of extruded
soy protein was imported from the United States. Volume
the first year was about one-third of a ton. It gradually
climbed between 1,000 and 1,500 tons in 1973, but tumbled
to between 500 and 1,000 tons in 1974 and 1975. About
85% of the TSP shipped to France is utilized by the food
processing industry, especially in meat preparations. The
institutional food market buys most of the remaining 15%,
with somewhat less than 5 tons a year being sold at the retail
level, mostly in dietetic food stores. The institutional market
consists of school and university restaurants (32% of the
total), Government and company restaurants (27%), hospitals
(22%), army mess installations (5%), and miscellaneous
feeding units (14%). Address: Office of U.S. Agricultural
Attaché, Paris.
7565. Persi, Alfred R. 1976. Colombia cuts soybean area in
response to lower prices: After brief self sufficiency. Foreign
Agriculture (USDA Foreign Agricultural Service). April 26.
p. 8-9.
• Summary: “In the aftermath of falling world prices for
soybeans, Colombian farmers last September turned away
from this crop, reducing total plantings by about 30 percent
below those of 1974, a record year. Their move assuredly
ended Colombia’s brief attempt at exporting soybeans–and
has prompted imports of soybean oil and possibly soybean
meal in 1976. However, with domestic use of soybeans
on the rise, and research underway to find better adapted
varieties, many Colombians retain hope that soybeans will
eventually live up to their earlier promise.”

The Cauca Valley is the center of the nation’s soybean
production industry. “As in the past, much of the production
growth will be in the lush Cauca Valley of Colombia’s
Southwest. Here, soybeans were introduced as a fledgling
experimental crop in 1928, then nourished and adapted to the
region’s climate and soil during the next 2 decades.”
Note: This document contains the earliest date seen
for soybeans in Colombia, or the cultivation of soybeans in
Colombia (1928). The source of these soybeans is unknown.
However, this undocumented date is probably incorrect. We
believe the real date should be March 1929; see Patiño 1969.
Address: U.S. Agricultural Attaché, Bogota.
7566. Buchanan, Ben F. 1976. Report on initial tour of Latin
American countries. U.S. Dept. of State. AID Grant No. AID
1 ta-G-1238. April 1, 1976. *
• Summary: The League for International Food Education
(LIFE, in Washington, DC) conducted this study with funds
from USAID. Summaries of the findings are given in: Wang,
H.L.; Mustakas, G.C.; Wolf, W.J.; Wang, L.C.; Hesseltine,
C.W.; Bagley, E.B. 1976. An inventory of information on the
utilization of unprocessed and simply processed soybeans
as human food. Peoria, Illinois: USDA Northern Regional
Research Center, Interdepartmental Report. AID AG/TAB225-12-76. 197 p. AID contract report (see p. 105-34).
Address: PhD.
7567. J. of Food Science. 1976. Acid-sensitive soy proteins
affect flavor. 41(2):293-96. March/April. [20 ref]
• Summary: The acid sensitive fraction is easily removed
from other soy proteins, and its removal significantly
increased flavor scores, especially by a decrease in the
grassy-beany flavor. Address: USDA Northern Regional
Research Lab., ARS, Peoria, Illinois 61604.
7568. Minnesota Agricultural Experiment Station. 1976.
Grande soybeans released. St. Paul, Minnesota. 2 p.
Unpublished manuscript. Front and back.
• Summary: When a new soybean variety is released, the
organization that developed it often issues a “Notice of
Release,” such as this one for Grande. It begins: “A soybean
variety developed by the Minnesota Agricultural Experiment
Station was named and released on April 1, 1976. Seed has
been allotted to registered and certified growers in Minnesota
for increase in 1976. Certified seed for commercial
production of Grande (pronounced ‘Gronday’) will be
available in 1977.
“Variety description and performance data: Grande
is a large-seeded selection from a cross between Anoka
and Magna. It is similar to Swift and Evans in yield and
maturity [Group 0] but has shorter plant height. It has good
resistance to lodging. Flowers are purple and pubescence is
tawny (brown). The seeds are a dull yellow with yellow hila.
Grande is susceptible to phytophthora rot and is moderately
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susceptible to chlorosis on high lime soils.
“The seeds of Grande are larger than those of
commonly-grown varieties. For this reason the variety
has found favor with certain food manufacturers. This
is a primary reason for its release. However, it must be
emphasized that the needs of the food industry at this time
are limited, and growers should consider carefully a decision
to produce the variety. Although it compares favorable with
Swift and Evans in yield, it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Moreover, because of its large seed size, more pounds of
seed must be planted per acre and greater care must be
exercised in harvesting to prevent splitting.”
The back of this sheet is titled “Performance of Grande
and other soybean varieties at several Minnesota locations.”
Two tables show: (1) “Small plots (Uniform Regional
Test), 1973-1975.” Varieties tested: Evans, Swift, Grande.
Locations: Rosemount, and Morris. For each variety is
given: Yield (Bushels/acre) at each location and average,
date mature, lodging score, height in inches, phytophthora
reaction, grams/100 seeds (Grande 21.1, Evans 15.1, Swift
14.4). (2) “Combine plots and other advanced tests, 19731975.” Varieties tested: Hodgson, Evans, Swift, Grande.
Locations: St. Paul, Morris, Elk River, Waseca, Lamberton,
Fairmont. Average yield at each location and overall. Date
mature.
Talk with Dr. Richard Bernard of the University of
Illinois. 1999. A “Notice of Release” was typically sent by
the organizations (often an agricultural experiment station)
that developed a variety at about the time the variety was
released–usually 1-2 months before or after. This is often the
first way that others learn about the new variety. “Combine
plots” refer to plots that are large enough to harvest with a
typical combine; they are often farmers’ fields.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Grande. Address: St. Paul,
Minnesota.
7569. Foreign Agriculture (USDA Foreign Agricultural
Service). 1976. France unlikely to expand soybean area. May
17. p. 9.
• Summary: “France’s prospects for large-scale expansion of
soybean production are not bright.
“Although soybean yields in France during 1975 were
larger than in 1974, such disincentives as soybean price
declines, support prices that are less attractive than those
for grains, and a reluctance on the part of the European
Community (EC) to expand subsidy payments to soybean
producers are dampening prospects for substantial gains in
French soybean acreage and output.
“Area planted to soybeans in 1976 appears to be less
than 10,000 acres, compared with earlier projections of
40,000-50,000 acres for this year and 250,000 acres by 1980.
“France’s average soybean yields in 1975, based on

a sampling of 650 hectares, were 30 bushels per acre in
non-irrigated land, compared with an average 30.1 bushels
per acre during the five previous seasons, and 40.6 bushels
per acre on irrigated land, compared with an average 34.6
bushels per acre during the five previous seasons.”
7570. Bullock, J. Bruce; Nichols, T.E., Jr.; Updaw, Nelson.
1976. Pricing soybeans to reflect oil and protein content.
North Carolina State Univ., Dep. of Economics and Business,
Economic Research Report No. 37. 31 p. May. [1 ref]
• Summary: Contents: Abstract. Testing soybeans for oil and
protein. Measurement problems. A system of discounts and
premiums: Oil value of soybeans, meal value of soybeans.
Total discounts. Effects of penalty structure for pricing
soybean meal. Acceptability of discount system. Summary.
“The value of soybeans depends on their oil and
protein content and the price of soybean oil and meal. Until
recently, traders could not accurately determine the oil and
protein content of soybeans through a quick and reliable
method. Instead, market value is determined through
visual inspection. Grades are related to standards based
on moisture, foreign material, damage and other factors.
Instruments for quick and accurate measurement of the
protein and oil content of soybeans are becoming available.
This will make it possible to price soybeans on the basis of
their protein and oil content.
“The purpose of this bulletin is to report the
development of a system of discounts and premiums that will
more accurately reflect value differences of soybeans due to
their oil and protein content and the price of soybean meal
and oil.”
“The newly developed instruments use an optical
system involving infrared analysis to quickly determine the
moisture, oil and protein content of soybeans and other grain
products. The new infrared analysis is based on research
completed over the past 10 years by engineers and scientists
at the Agricultural Research Service’s Agricultural Marketing
Research Institute...”
“It was found that discounts (premiums) for some types
of soybeans can be substantial. For example, soybeans with
17 percent oil and 32 percent protein are worth 53.64 cents
per bushel less than standard soybeans when soybean oil is
priced at 25 cents per pound and 44 percent soybean meal is
priced at $140 per ton.
“Acceptability of a premium-discount system based
on oil-protein content will undoubtedly vary greatly among
producers, handlers and processors. Processors would likely
have the greatest incentive for widespread adoption of the
practice once reliable instruments for quick determination of
oil and protein content were available.
“Handlers would be less enthusiastic about changing
the present pricing practices unless handling margin were
widened sufficiently to cover the entire costs of testing
and handling. Farmer acceptance would depend largely on
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the quality of beans produced and the premium-discount
schedule applied. Growers producing high protein-low
oil beans would no doubt favor adoption of the premiumdiscount system when protein prices are high while farmers
producing high oil-low protein beans would not favor any
change in the present pricing system.”
Note: This is an in-depth study of the subject of
“component pricing,” although that term does not appear in
this bulletin. Address: Raleigh, NC.
7571. Chah, C.C.; Carlson, C.W.; Semeniuk, G.; Palmer,
I.S.; Hesseltine, C.W. 1976. Further investigation and
identification of growth promoting effects of fungusfermented soybeans for broilers. Poultry Science 55(3):91117. May. [7 ref]
• Summary: Whole soybeans fermented with Aspergillus
oryzae NRRL 506 showed increases in lysine which were
thought to have contributed to improved weight gain and
feed efficiency of broiler chickens. Address: 1-4. Depts.
of Animal Science, Plant Science, and Biochemistry,
respectively, South Dakota State Univ., Brookings, South
Dakota 57006; 5. Northern Regional Research Lab.,
Agricultural Research Service, USDA, Peoria, Illinois
61604.
7572. Kanda, H.; Wang, H.L.; Hesseltine, C.W.; Warner, K.
1976. Yoghurt production by lactobacillus fermentation of
soybean milk. Process Biochemistry 11(4):23-25, 46. May.
[10 ref]
• Summary: The flavor of a yogurt prepared from soybean
milk was improved by soaking the beans for 16 hours in
water at 20ºC, boiling in 0.2% sodium bicarbonate solution
for 5 minutes, washing, blending with water to give 8:1
water/dry bean ratio, ultrasonic treatment (20 kilohertz/10
minutes) and centrifuging (3,000 revolutions per minute for
5 minutes). Effects on the titratable acidity and texture of
experimental soybean yogurts of addition of cheese whey
solids (0-4%), heat treatment (90, 100, 121ºC for 10 or 20
minutes) and protein content (2.8-4.5%) are recorded. Best
results were obtained by heating together 500 ml soybean
milk (with 3.6–4.5% protein), 10 gm whey solids and 25 gm
sucrose at 100ºC for 20 minutes, rapid cooling with addition
of 1% gelatin (to prevent whey separation) and desired
flavoring (e.g. lemon), 5% inoculation with a 1:1 mixture
of B-1910 and B-2092 Lactobacillus acidophilus, and
incubation at 37ºC for 24 hours. Taste panel evaluation of the
yogurt was favorable, with a score of 6.0 (of 10) vs. 4.5 for
yogurt from traditional soymilk.
“We found that lemon flavor is extremely
complementary to soybean yogurt.” Concerning the “keeping
quality of soybean yogurt,” at 6ºC it can be kept for about 19
days without any significant change in acidity.
Note: This is the earliest document seen (Sept. 2012)
that uses the term “soybean yogurt” to refer to soy yogurt.

Address: Northern Regional Research Lab., Peoria, Illinois.
7573. Mital, B.K.; Steinkraus, K.H. 1976. Flavor
acceptability of unfermented and lactic-fermented soy milks.
J. of Milk and Food Technology 39(5):342-44. May. [11 ref]
• Summary: Soy milk prepared from soybean flour defatted
by a Cornell University patented process (U.S. Patent No.
3,721,569) by aqueous extraction and addition of 2.5%
refined soy oil and 2% sucrose was rated slightly inferior to
fresh cow’s milk in flavor. This soy milk was also fermented
with 3 different lactic bacteria (Streptococcus thermophilus,
Lactobacillus acidophilus, and L. plantarum) to produce a
yogurt-like product, whose flavor was compared with that
of fermented cow’s milk. S. thermophilus produced the
most acid and the soy yogurt that was rated closest to cow’s
milk yogurt fermented with the same organism. The soy
milks fermented with the other two organisms were rated
inferior to fermented cow’s milk mainly because of their
lower acidity. All three soy yogurts had a smooth texture, a
satisfactory gelatinous curd and “were virtually devoid of
objectionable flavor as only one panelist out of 27 recorded a
slightly beany taste. Three panelists described the mouth-feel
as chalky and six recorded persistent aftertaste. No panelist
judged the fermented soy milks as unacceptable in flavor.”
However the 27-member taste panel preferred the higher
acidity of the fermented cow’s milk. Address: Cornell Univ.,
New York State Agric. Exp. Station, Geneva, NY 14456.
7574. Pontecorvo, Aldo J. 1976. Soybean foods for rural
Mexico. League for International Food Education (LIFE)
Newsletter. May. p. 1-3. [2 ref]
• Summary: “In rural Mexico, as in many other parts of the
world, the main nutritional problem is the lack of food. As
the number of mouths that must be fed increases, so does the
need to develop methods and processes for preparing simple
food products from local resources. The soybean is rapidly
becoming such a resource in many parts of rural Mexico.
“Prior to 1969 soybeans were planted only in the states
of Sonora and Sinaloa along the eastern coast of the Gulf
of California. Soy is now grown in most of the states across
the north of the country and in Jalisco, a west-central state.
Production has been increasing over 6% a year with last
year’s production amounting to 500,000 tons. Varieties
which can be grown in the more tropical states are also
available, making possible an even greater increase.
“In addition to the locally grown soy, about 200,000 tons
per year are being imported to meet Mexico’s needs. Almost
all of the imported soy is processed by the oil extraction
industry with the residual meal being used in poultry and
animal feeds.
“Presently soy consumed as human food amounts to
only about 30 tons per day:
“Full-fat soy flour–18 tons.
“Soy milk and similar products–6 tons.
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“Texturized soy protein [soy flour]–6 tons.
“The projected increase in consumption of these three
basic products is 100 tons per day for the current year.
“Soy products are found in supermarkets and selfservice stores in urban Mexico under such brand names
as Soacit and Soyatole (soymilk products) and Alborada,
Protoleg, and Molida (texturized soy protein products).
Various soy products are being distributed by government
agencies in all states of the country and are being used with
good acceptance in employee and school feeding programs.
“However, these products are not often found in
rural areas. Although the products themselves are fairly
inexpensive to process, the costs of transportation and
marketing place them out of reach of the lowest income
groups.
“Therefore it is important to develop methods and
processes for preparing simple soy products which can be
used in the rural areas themselves.
“Starting with the simple process of Mustakas et al.
for processing crude soybeans, we have used other simple
and primitive techniques to prepare soy foods for the rural
village of Huautla and three other small villages near it in
Oaxaca, one of the southernmost states of Mexico. The basic
equipment used consists of a cracker, a winnower, and a
grinder. Our modified process, using the same equipment, is
as follows:
“(a) Crack the whole soybean without water
“(b) Winnow
“(c) Grind without water to obtain different particle sizes
“(d) Cook in boiling water for 20-25 minutes
“(e) Separate by sedimentation into milk, atole, and
paste
“The amount of water used varies between seven and
nine liters per kilo of soybeans. The exact amount depends
upon (1) the water absorption capacity of the beans (which
in turn depends upon the variety of soybean used) and (2) the
end products desired.
“Three basic products can be manufactured from which
a wide variety of dishes can be made depending on tradition
and what other foodstuffs are locally available. Using the
larger amounts of water, one obtains 6-7 liters of soybean
milk (4% protein) and 2-3 kilos of soybean paste (18%
protein). With seven liters of water in place of nine, 2-3 liters
of a more concentrated heavy milk called atole, together with
about the same amount of paste (8% protein), is obtained.
“The soybean milk, which has a short shelf life (about
8 hours) can be drunk as is, or it can be boiled with natural
flavoring materials such as cinnamon, vanilla, or cocoa, to
make it even more acceptable. The soymilk is also used to
make cheese [tofu]. Here again it is necessary to devise a
simple process utilizing heat and/or acid to precipitate the
proteins as a curd. This can be done by boiling the milk with
the juice of a locally available citrus fruit (lemon, orange,
grapefruit, lime) or with fermented pineapple or apple juice.

After precipitation of the proteins, the normal cheese-making
steps are followed. To preserve the cheese longer, salt, herbs,
chilies, and spices can be added, making an aged cheese
similar to cotija. This type of cheese can last for three or
more months without decomposition.
“The atole, a thick beverage common to southern
Mexico and Guatemala, can be consumed immediately or
it can be used as a soup base to which locally available
vegetables (potatoes, carrots, onions, etc.) are added.
“The paste is dried in traditional ovens to form cookies
which can be eaten directly or ground into a flour and
combined with corn or wheat flour for baking. The paste
is also used as feed for chickens, rabbits, or pigs, thus
supplying some meat to the diet.
“To make bread, two parts of dried ground soybean
paste is combined with one part wheat flour and one part
soybean milk. Other ingredients are sugar, honey, salt, and
sodium bicarbonate (if available), or natural yeast, beer, or
pulque (fermented cactus juice). The dough is baked for 30
minutes at 392ºF, a temperature that can be easily reached by
the most rudimentary oven. Substituting corn flour for wheat
flour gives a cookie-like product. It is significant that in these
baked goods there is no need for cows milk, eggs, or any
other ingredients which are difficult to obtain in rural areas;
they have been replaced by the soybean.”
Note: This is the earliest English-language document
seen (June 2013) that contains the term “ground soybean
paste” or “dried ground soybean paste.”
“The equipment and processing we have described
is intended to serve a single village or rural community.
Depending upon the size of the village, it might be necessary
to have more than one unit. The team effort required to set
up such a processing system could lead to local employment,
greater production, and a substantial increase in income if
the products could be marketed or traded for other items not
available in the community.
“We have described a simple system which could be
used effectively in rural areas to produce a variety of soybased products, given knowledge of the local needs and
resources. But it must be remembered that whatever products
are made, they must be consumed daily if they are to have
a maximum impact on the problems of malnutrition in rural
areas.” Address: National Autonomous Univ. of Mexico
(UNAM).
7575. Ryan, Mary E.; Houck, James P. 1976. A study of
U.S. exports of soybeans and soybean meal. University
of Minnesota, Department of Agricultural and Applied
Economics, Staff Paper P76-19. 54 p. May. [3 ref]
• Summary: This same report was published with the
same authors and title in a different periodical (which see).
Address: Univ. of Minnesota.
7576. Shurtleff, William; Aoyagi, Akiko. 1976. Excerpts

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2645
from The Book of Tofu: Cooking with whole dry soybeans.
Roasted soybeans, fresh green soybeans, soybean sprouts,
and fermented soybean cakes (tempeh). Mother Earth News
No. 39. May. p. 40-43. [1 ref]
• Summary: The first in a series of excerpts from this book.
Describes how to make each of these foods at home, and
gives several recipes for each (including 7 tempeh recipes). A
sidebar discusses trypsin inhibitor, and soybean soaking time
at various room temperatures.
Mother’s introduction to the book reads: “The various
food-processing industries (bless ‘em) seem to be trying
hard to alleviate this overcrowded planet’s shortage of
animal-derived protein. How? By ‘beefing up’ our storebought rations with ‘inexpensive’ meat substitutes procured
from–primarily–the good old soy bean. And as they do so,
these self-proclaimed wizards of matters comestible are
weaving a web of mystery around the useful bean. But now,
for us ‘little guys,’ there’s a book that (1) not only brings the
versatile vegetable out of the arcane commercial fog and into
our kitchens, but (2) shows and tells us how we all can save
grocery money and eat more nutritious meals (WHILE we
loosen the hold that the doctored-food moguls have on all
our lives and diets!). We’re proud, then, to present excerpts
from... The Book of Tofu.”
The section on tempeh (and how to make it at home)
states: “The starter is available from the U.S. Department
of Agriculture, Northern Regional Research Lab., 1815 N.
University Ave., Peoria, Illinois 61604. The Farm (Rt. 1, Box
156, Summertown, Tennessee 38483) is now making up a
brochure on tempeh preparation which will soon be available
with the starter.”
Note: This information about tempeh starter appears on
page 68 of The Book of Tofu. Address: c/o Aoyagi, 278-28
Higashi Oizumi, Nerima-ku, Tokyo 177, Japan. Phone: (03)
925-4974.

Becker and E.A. Tiernan.
Tables show: (1) Alfalfa LPC advantages. (2) A
chronology of the development of alcohol and solvent
extraction and wash of soy proteins in the U.S. (1940s
to 1975; each entry has the source cited). (3) Hydrated
extrudates–characteristics, British Patent No. 1,325,110. (4)
Products characteristics of steam texturization. (5) Typical
analysis of rapeseed protein concentrate (from Brassica
napus, winter type).
Figures show: (1-2) Flowcharts of two processes for
making alfalfa LPC. (3) Flow diagram of steam texturization
process (General Mills). Address: Arthur G. McKee & Co.,
10 South Riverside Plaza, Chicago, Illinois 60606.

7577. American Soybean Association. 1976. Soybean Digest
Blue Book. Hudson, Iowa: American Soybean Assoc. 180 p.
Index. Index of advertisers. 22 cm.
Address: Hudson, Iowa.

7580. Bressani, Ricardo. 1976. Exploration of the potential
for low-cost extrusion cookers in Latin America. LEC Report
No. 1. p. 75-80. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: International Workshop Proceedings. (Fort Collins,
CO: Dep. of Agric. and Chemical Engineering, Colorado
State Univ.). [1 ref]
• Summary: “INCAP has been active since 1954 in the
development of high-protein foods for human consumption...
One such formulation, INCAP Vegetable Mixture 9 known
as INCAPARINA, has been in the Guatemalan market
since 1959, with sales reaching 5 million pounds per year in
1975.” INCAP is now using a Brady Crop Cooker on loan
from USDA through CARE. Address: Div. of Agricultural
and Food Sciences, Instituto de Nutricion de Centroamerica
y Panama (INCAP), Guatemala City, Guatemala.

7578. Becker, Kenneth W.; Tiernan, Eugene A. 1976. New
technology in oilseed proteins. J. of the American Oil
Chemists’ Society 53(6):327-31. June. [46 ref]
• Summary: Contents: Abstract. Introduction. Single cell
protein–an alternative. Leaf protein concentrate–second
alternative. Algae (incl. Chlorella)–third alternative.
Improvements in known technology. Emerging oilseed
technologies. Development of alcohol and solvent wash
processes (NRRL, including an excellent chronology).
Oilseeds cleaning and dehulling. Texturized vegetable
proteins (Wenger UniTex, British patent specification
1,325,110). Steam texturization (General Mills’ process).
New rapeseed technology. Small portrait photos show K.W.

7579. Bleyer, Pedro. 1976. Food production applications
in Bolivia. LEC Report No. 1. p. 123-25. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.).
• Summary: Discusses how the author, who is a specialist in
economics and poultry nutrition, came to produce Maisoy (a
70-30 corn-soy blend) in Santa Cruz, Bolivia, using a Brady
Crop Cooker. He was assisted by Dr. Ricardo Bressani of
INCAP in Guatemala, Dr. Hornstein and Mr. Crowley of the
USDA, and Drs. Judson Harper and Bogyo sent by USAID.
Thanks to their efficient cooperation, his company “is now in
production and has started to deliver Maisoy to the Bolivian
Health Ministry with the intent to substitute it gradually for
the international aid that has started to diminish...
“Soybean cultivation began in Bolivia in an intensive
form only two years ago. The level of production should
increase annually because of the demand for oil-producing
grains required by the industry...” Two photos show the
production of Maisoy using the Brady extruder. Address:
Maisoy, Santa Cruz, Bolivia.

7581. Crowley, Paul R. 1976. Extrusion cooking as a
utilizable technology to produce nutritious foods. LEC
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Report No. 1. p. 9-11. D.E. Wilson, ed. Low-Cost Extrusion
Cookers: International Workshop Proceedings. (Fort Collins,
CO: Dep. of Agric. and Chemical Engineering, Colorado
State Univ.).
• Summary: Starts with an introduction to extrusion cooking
then gives examples of foods that illustrate the potential of
extrusion cooking in less developed countries: 1. Textured
soy protein (sold in Colombia; one product is named
CARVE). 2. Blended foods (such as Bienstarina in Colombia
and Bal Ahar in India). 3. Snack foods (such as corn curls).
4. Enzyme inactivation. Address: Nutrition and Agribusiness
Group, USDA/ERS, Washington, DC.
7582. Deitz, L.L.; Van Duyn, J.W.; Bradley, J.R., Jr.; et al.
1976. A guide to the identification and biology of soybean
arthropods in North Carolina. North Carolina Agricultural
Experiment Station, Technical Bulletin No. 238. vi + 264 p.
June. [254 ref]

• Summary: “Introduction: Interest in insects affecting
soybeans, Glycine max (L.) Merrill, has risen sharply with
the increased economic importance of the crop. Soybeans
were introduced into North Carolina around 1900, but

became a major cash crop only recently. For many years
following its introduction, the crop found favor for soil
building purposes and to some extent for forage; thus a large
portion of the planted acreage was not harvested. During the
last fifteen years soybean acreage has more than doubled and
the proportion harvested increased to almost 100% (Fig. 1;
Anon. 1961, Anon. 1962-1974).
“Between 1924 and 1972 the price remained fairly
constant at $2-3 per bushel (except 1923-1933), but from
1972-1975 the price increased to about $7.45 (Anon. 1961,
Anon. 1962-1974). Soybeans are grown from the mountains
to the coast in North Carolina (Fig. 2), but the bulk of the
crop is concentrated in the Coastal Plain, including large
acreages in the recently developed agricultural areas of the
Northeastern Coastal Plain.
“Prior to the recent increase in the price of soybeans,
growers seldom tried to control insect pests, but are now
interested in maximum yields and are in a better financial
position to include more insect control actions
among their production costs. However, decisions
for insect control should be made on the basis of
sound criteria. One criterion is a knowledge of
the insects occurring in the soybean fields.
“This bulletin presents a summary of
information on the arthropods (chiefly insects,
but including some spiders and mites) associated
with soybeans in North Carolina. Each species is
identified, its life and seasonal history outlined,
and its relationship to the soybean plant and other
species in the community of organisms within
the soybean field described. The list of species
beginning on page 147 is incomplete but attests
to the rich diversity of the arthropod fauna of
the soybean community. No effort was made to
encompass soil arthropods associated with the
soybean root system. Also, certain taxonomic
groups (mites, thrips, etc.) presenting very
difficult problems of sampling and identification
are poorly represented.
“Arthropods which are most commonly
encountered in soybeans (recognized pests,
potential pests, parasites and predators) are
discussed individually. The species are divided
into two main groups: (1) phytophagous...”
Address: Dep. of Entomology, North Carolina
Agric. Exp. Station, Raleigh.
7583. Honig, D.H.; Warner, K.; Rackis, J.J.
1976. Toasting and hexane:ethanol extraction of
defatted soy flakes: Flavor of flours, concentrates
and isolates. J. of Food Science 41(3):642-46. May/June. [15
ref]
Address: Northern Regional Research Lab., Peoria, Illinois
61604.
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7584. Lachmann, Alfred. 1976. The AID program to utilize
LEC’s in LDC’s. LEC Report No. 1. p. 13-17. D.E. Wilson,
ed. Low-Cost Extrusion Cookers: International Workshop
Proceedings. (Fort Collins, CO: Dep. of Agric. and Chemical
Engineering, Colorado State Univ.).
• Summary: An excellent early history. “As early as 1971
a search for low-cost extrusion equipment began. One of
the extruders selected for further study was the Brady Crop
Cooker Model No. 206, manufactured by Koehring Farm
Division...
“Later, in 1973, another low-cost extruder was located
which produced flour from full-fat soybeans for use in feed
formulations. It was the Insta-Pro extruder, Model 500,
manufactured by Triple ‘F’ Inc. Note: This is the earliest
document seen (July 2006) that mentions the “Insta-Pro”
extruder.
“As a consequence, experimental work was started to
test the capabilities of low-cost extruders for the manufacture
of human foods. Samples of experimentally extruded soy
flours were tested by Northern Regional Laboratories and
ADM for their physical and chemical characteristics and for
the destruction of anti-physiological factors. Kansas State
University evaluated the soy flours for their suitability as
protein fortifiers in the manufacture of bread and found them
to be suitable for this purpose...
“The first testing of a low-cost extrusion cooker outside
of the United States took place in India in 1973. In Calcutta
at the United Flour Mills, a CARE-purchased Brady Crop
Cooker was installed and a test program was started to look
into production of foods for Asian CARE-sponsored feeding
programs.
“The first AID/USDA-sponsored testing program
was initiated in Guatemala. In Guatemala the machine to
be tested was loaned to CARE by USDA. CARE in turn
selected as its testing organization the Institute of Nutrition
of Central America and Panama (INCAP)...
“In 1974 it became clear that specific problems
encountered in utilizing low-cost extrusion cookers required
solutions, and that a systematic testing program to evaluate
and analyze capabilities of low-cost extrusion equipment
should be started. A research contract was signed between
Colorado State University and the USDA. The University’s
Agricultural Engineering Department was given the task of
determining the operational characteristics and capability of
cooker-extruders for the production of human foods...
“A year later, USDA signed a research agreement
with CSU extending its role in studying low-cost extrusion
cookers. In this agreement the Food Science and Nutrition
Department and the Agricultural Engineering Department
became involved in a new project. The general objectives
of this project were to assist selected developing countries
in their efforts to supplement or replace foods from
international donor agencies with commodities produced

locally, and to utilize food technology in related areas to
improve diets of their local population...
“Another testing program was initiated at EAIRO in
Nairobi, Kenya, where white maize, a special local millet,
rice and soybeans were cooked successfully. During the
testing program the cooker was utilized to produce enough
material of a corn-soy blend to initiate a study on the
acceptability of this product as a commercial weaning food
in Tanzania.
“A third machine will soon be installed at the Philippine
Women’s University...
“In Sri Lanka a cooker has been installed by CARE with
auxiliary equipment provided through CSU which performs
as a production unit. It is utilized for the cooking of dehulled
sorghum to which a small quantity of soybeans has been
added...
“In Costa Rica an electrically powered extrusion unit,
furnished by CARE, is located at the Pronutre plant and has
been used to demonstrate processing of whole soybeans and
corn-soy blends.
“In Indonesia, again with CARE’s initiative, the
performance of extrusion cookers will be studied at the
Institut Pertanian Bogor (IPB).” Address: Nutrition and
Agribusiness Group, USDA/ERS.
7585. Mustakas, G.C. 1976. Present situation and future
outlook of soy protein foods. Paper presented at ASA
conference, soy and food industry and research institutes of
Japan and Taiwan. See p. 13-29. Held May 28 in Tokyo and
June 1 in Osaka, Japan.
• Summary: Contents: 1. U.S. food utilization. 2. Activities
at the Northern Regional Research Laboratory as related to
world feeding programs. 3. Public acceptance of soy foods.
Address: Northern Regional Research Lab., Peoria, Illinois.
7586. National Agricultural Library. 1976. Serials currently
received by the National Agricultural Library, 1975: A
keyword index. Beltsville, Maryland: NAL. v + 1340 p. 26
cm.
• Summary: This is the single best book for looking up the
call numbers of periodicals received by NAL in the mid1970s. It is very easy to use. For example a journal titled
“Agricultural Research” is listed both under the keyword
“Agricultural” and under the keyword “Research.” In both
places the NAL call number is given.
Note that earlier editions were published in 1922 and
1936. Address: Beltsville, Maryland.
7587. Soybean Digest Blue Book. 1976. United States
standards for soybeans. Revised effective Jan. 8, 1974. p.
26-27.
• Summary: Two full pages of detailed standards. Terms
defined: (a) Soybeans. (b) Classes (the five classes are yellow
soybeans, green soybeans, brown soybeans, black soybeans,
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and mixed soybeans). Each of the five classes is defined,
e.g., “(c) Yellow soybeans. Yellow soybeans shall be any
soybeans which have yellow or green seed-coats and which
in cross section are yellow or have a yellow tinge and may
include not more than 10% of soybeans of other classes.”
“(d) Grades. Grades shall be the U.S. numerical grades
[1-4], U.S. sample grade and special grades provided for in
26.603.
“(e) Bicolored soybeans. Bicolored soybeans shall be
soybeans with seedcoats of two colors, one of which is black
or brown.
“(f) Splits. Splits shall be pieces of soybeans that are not
damaged.
“(g) Damaged kernels. Damaged kernels shall be
soybeans and pieces of soybeans which are heat-damaged,
sprouted, frosted, badly ground-damaged, badly weatherdamaged, moldy, diseased, stink-bug-stung, or otherwise
materially damaged. Stink-bug-stung kernels shall be
considered damaged kernels at the rate of one-fourth of the
actual percentage of the stung kernels.
“(l) Heat-damaged kernels. Heat-damaged kernels shall
be soybeans and pieces of soybeans which are materially
discolored and damaged by heat.
“(m) Foreign material. Foreign material shall be all
matter, including soybeans and pieces of soybeans, which
will pass readily through an 8/64 sieve and all matter other
than soybeans remaining on such sieve after sieving.”
“26.602 Principles governing application of the
standards.
“26.603 Grades, grade requirements and grade
designations.”
Also contains standards for soy flour.
Note: Address: Hudson, Iowa.
7588. Soybean Digest. 1976. Soybean Digest Gold Book.
June. p. 3, 28-42.
• Summary: The “Gold Book” is the June issue of Soybean
Digest published as “An aid to soybean producers for
profitable soybean marketing.” The last section in the issue,
titled “Soybean data supplement,” contains the following:
(1) Soybeans: Acreage, yield and production, 1924-1975,
by states. Gives statistics for 18 states. (2) Full-page ad by
ASA: “Soya calculator offered.” “This new slide calculator
was designed especially for use in the soybean industry.”
Two photos show the device. (3) Full-page colored bar charts
showing “Average price per bushel of soybeans received
by farmers, USA, by months, 1968-1975 (dollars).” (4)
Half page color bar chart: Farm marketings of soybeans,
USA, 1970-71 to 1974-75. Percent of Open Market Farm
Sales, by months. (5) Half page bar chart “Ten leading U.S.
agricultural exports as percentage of farm production, 1975”
(year ending June 30): Wheat 58%, rice 56%, cattle hides
56%, soybeans 48% (* include bean equivalent of meal). (6)
Metric conversion tables (length, weight, area, soybeans,

temperature). (7) Three graphs: “Price trends as a glance
(weekly close; yearly for 1972-73 to 1974-75): Crude soy
oil, tankcars. Bulk soybean meal, Decatur. Yellow soybeans,
Chicago” [Illinois]. American Soybean Association:
Activities, publications (Soybean Digest {monthly}, Gold
Book {each June}, Blue Book {each June}, Soybean
Profits newsletter {weekly, 32 issues/year}), membership.
ASA’s Market development program. Educational films (5).
Directory of affiliated states: Gives for each state the name of
the organization, year organized, names and addresses of the
3 main officers. Current publications related to soybeans by
state experiment stations, alphabetically by state (p. 37-42).
Advertisers’ index. Reader inquiry service.
Note 1. The Advertiser’s Index shows that soybean
digest now has a southern edition. For example, Coker’s
Pedigreed Seed Co. and Jacob Hartz Seed Co. advertise only
in the southern edition.
Note 2. The Gold Book only appeared twice, in June
1976 and June 1977.
7589. Wilson, David E.; Stumpf, Peggy. ed. 1976. Low-cost
extrusion cookers: International Workshop Proceedings. LEC
Report No. 1. vii + 173 p. June. Illust. 28 cm. Held 2-5 June
1976 at Colorado State University (Dept. of Agricultural and
Chemical Engineering, Colorado State Univ., Ft. Collins.
CO). [35 ref]
• Summary: Contains about 29 papers by various authors;
at least 17 of these are cited separately. Also contains two
sets of opening remarks, numerous discussions, and a
directory of 51 workshop participants from many countries.
The workshop was sponsored by: (1) U.S. Agency for
International Development, Technical Assistance Bureau,
Office of Nutrition; (2) USDA Economic Research Service,
Nutrition and Agribusiness Group; (3) Dept. of Food Science
and Nutrition, Dept. of Agricultural Engineering, Colorado
State Univ., Fort Collins, Colorado. The Preface is by
Judson M. Harper, Paul R. Crowley, G. Richard Jansen, and
Irwin Hornstein. Judson M. Harper and G. Richard Jansen
were technical editors. Address: Colorado State Univ., Fort
Collins, Colorado 80523.
7590. Wolf, W.J. 1976. Legumes seed composition and
structure, processing into protein products and protein
properties. In: First Basic Symposium of the Institute of
Food Technologists. See p. 291. Held June 1976 at Anaheim,
California. *
Address: Northern Regional Research Lab., Peoria, Illinois.
7591. Daily Leader (Stuttgart, Arkansas). 1976. County built
stable economic base on agriculture. July 1. p. 6-I.
• Summary: This article is about Arkansas County, Arkansas.
One section titled “Coming of Soybeans” states: “Soybeans,
considered a relatively new crop in the county, were grown
experimentally by John Henderson of near St. Charles from
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1885 to 1890, but deciding they would not be a profitable
crop, he quit raising them.
“In 1926, Jacob Hartz of Stuttgart pioneered what
became the South’s most profitable crop when he introduced
soybeans on the Grand Prairie. After a meager start, soybean
expansion in the area began in about 1950, and soybeans are
now the county’s and state’s No. 1 crop.”
Commercial rice production on the Grand Prairie began
in 1904, and the first crop report on the Grand Prairie in 1906
showed a total of 460 acres; in Arkansas County it began in
1907. The Rice Branch Experiment Station of the University
of Arkansas was authorized in 1926 and it opened in 1926.
The station has introduced many new varieties of rice,
oats, soybeans, corn and other grain crops. “The hundreds
of thousands of acres of soybeans spread across the MidSouth today are a vivid reminder of what the senior Hartz
contributed to the Southland’s agriculture.
“That story began in 1926 when Hartz became involved
in testing soybeans for their land-building value and their
weed-and-grass-control features while he and A.R. Thorell
were business partners. When the beans were introduced
to local farmers, Hartz-Thorell set up a seed processing
facility, later enlarged, and when Hartz and Thorell separated
interests in 1936, Hartz, with his sons Jake Jr. and B.J.
organized Jacob Hartz Seed Co. Other sons, Marion and
Alfred, joined the firm later. Soybean production mounted in
the 1940’s, expanded again in the 1950’s and the 1960’s, and
by 1970 had become the county’s biggest crop.”
A sidebar gives a chronology of “Milestones in
American Agriculture,” starting in 1793, when Eli Whitney
invented the cotton gin.
7592. Associated Press (AP). 1976. Soviets buy more
soybeans. Detroit News. July 7. p. C-2, col. 3.
• Summary: The Soviet Union has just purchased another
700,000 metric tons (1 metric ton = 2,205 lb) of this year’s
crop of U.S. soybeans worth about $175 million, the USDA
announced yesterday. Last Friday the USDA announced the
sale of 800,000 tons to the USSR, bringing the total for this
year to 1.5 million metric tons worth $375 million.
7593. Graham, Larry. 1976. Marketing [soybeans] by
content: Acceptance slow. Soybean Digest. July. p. 16.
• Summary: It is possible that in the future farmers may
be paid for their soybeans at their local elevator using “a
formula based on USDA grades, plus a factor reflecting
the percentages of protein and oil in the beans. For that to
happen, a lot of other changes will have to be made in the
soybean industry. First, the industry would need to accept
the use of electronic measuring devices that quickly analyze
samples of soybeans for oil and protein content. Second,
local elevators would have to be willing to either make
the analysis or take samples of each load for analysis later.
Third, the elevators would need to have the storage and

unloading facilities capable of handling several groupings
of beans, according to protein and/or oil content. Fourth,
the instruments must be perfected to the point of being
accurate in a variety of environments, particularly offices
of local elevators. Fifth, the industry as a whole would have
to decide that there should be premiums paid for high oil or
high protein beans, or conversely, that beans having lower
amounts of either should be penalized.”
7594. Jobman, Darrell. 1976. Subsidies aid Brazilian
expansion: Government involvement makes Brazil’s beans
an attractive alternative. Soybean Digest. July. p. 18-19.
• Summary: Every American who has traveled to Brazil to
see their soybean crops first-hand has come home impressed
with the progress they’ve “already made with soybeans
since starting almost from scratch a few years ago and, even
more so, with Brazil’s potential as a soybean producer in
the future.” USDA estimates the 1977 crop of 13 million
metric tons will be 12% larger than that of 1976. Yields
average about 26 bushels per acre nationwide, not far below
those of the USA. Brazil’s intentions to move closer to selfsufficiency in wheat production will mean increased areas
available for doublecropping with soybeans. Government
subsidies include price aids, export subsidies, and tax
arrangements that effectively subsidize domestic soybean
crushers. The cruzeiro, Brazil’s currency, was devalued six
times in the first 4 months of 1976. Each time it had the
effect of making Brazilian soybeans a little less expensive
than U.S. soybeans. On March 19 Brazil’s government also
raised the subsidy on soy oil exports to 20% from 14%, a
move that made Brazilian soy oil $20-$30 per metric ton less
expensive than U.S. soy oil in world markets.
But Brazil also dislikes U.S. subsidies. When the U.S.
made soybeans and soybean meal eligible for PL 480 export
credit for the first time ever a few months ago, it cut into
Brazilian sales for example to Poland.
A photo shows a big bulldozer surrounded by rubble.
“Brazilain jungle is logged and cleared with bulldozers by
the thousands of acres to make way for new soybean fields.”
7595. McClure, Sharon; Simmons, Beverly. 1976. Utilization
of soy protein in the European Community. USDA Foreign
Agricultural Service. FAS M-270. 27 p. July. [16 ref]
• Summary: “Foreword: Soy protein products for human
consumption are now available in the European Community
(EC) market in a wide and growing variety of products.
Soybeans are the most efficient and least costly source of
protein presently available. The demand for soy protein
products seems to be growing rapidly mainly due to: (1)
Increasing prices for animal proteins; (2) increased use of
and demand for specialty foods and convenience items; and
(3) the need to provide essential nutrients to a growing world
population.
“Basically, the processed soybean yields two chief
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products, soybean meal and soybean oil. First, the soybeans
are cleaned, cracked, dehulled, and crushed into soy
flakes. Soybean oil is removed from the flakes via solvent
extractions. These oil-free flakes are the basis of edible soy
protein products.”
Contents: Foreword. Summary. Definition of Soy
Protein Products. EC Tariff Classifications and Categories for
Soy Protein. EC Trade Situation: Belgium, Denmark, France,
Ireland, Italy, Netherlands, United Kingdom, West Germany.
U.S. Exports of Soy Protein Substances to EC. Tables.
Glossary. Selected Bibliography.
Examples of Glossary entries:
“Binding–Also called a ‘bound duty.’ It is in effect
a guarantee by the importing country that the duty
rate negotiated in the GATT will not be raised without
consultation and/or compensation to other GATT members.
Since a rate or duty that is not bound can be raised without
consultation and compensation it may be worthwhile in a
negotiation to request a binding on an item that is not bound
and is either duty free or has a low duty that the importing
country will not reduce.
“Brussels Tariff Nomenclature (BTN)–A uniform
method of classifying commodities for tariff purposes. The
BTN groups the goods handled in international trade in
sections, chapters, and subchapters, which have been given
titles relative to the types of products they cover. The BTN–
officially known as the Nomenclature for the classification of
Goods in Customs Tariff–was developed at Brussels in 1955
by the Customs Cooperation Council.” Address: 1. Foreign
Market Development; 2. Foreign Commodity Analysis
Oilseeds and Products. Both: Foreign Agricultural Service,
USDA.
7596. Mississippi Agricultural and Forestry Experiment
Station (MAFES), Research Highlights. 1976. Drying
soybeans for seed. Seedsmen must learn restrictions on heat,
handling. 39(7):2. July. *
7597. Mustakas, Gus C. 1976. Trip report on visit to Meals
for Millions (MFM) Foundation, 1800 Olympic Boulevard,
Santa Monica, California 90406, on June 21-22, 1976.
Peoria, Illinois. 3 p. July 16. Typed, with signature on
letterhead. [1 ref]
• Summary: This is a report for the ED [Engineering
and Development Laboratory] files. Contents: Personnel
contacted: Mark Sterner, Hank Sterner, and Gideon Zeidler.
What is MFM? Examples of six projects in various countries:
(1) Soy milk project in Korea; (2) Soy beverage project in
Cairo, Egypt; (3) Weaning food in Ghana; (4) Leaf protein
in India; (5) Food processing project in Jamaica; (6) Soy
beverage project in Ecuador. NRRC cooperative program
with MFM–Soy beverage in Ecuador. Training institute:
International Institute of Protein Technology (IIPFT; offers
two 4-week courses in Santa Monica roughly twice each

year). Extruder and texturized soy protein research. Patent
policy. Future research at MFM. Future research cooperation
with NRRC. Address: USDA ARS Northern Regional
Research Center, Peoria, Illinois 61604.
7598. Rosenfield, Daniel. 1976. The changing climate
for plant protein foods: 1965-1976. Cereal Foods World
21(7):302-03, 305-06, 338. July. [11 ref]
• Summary: In the author’s opinion, the following are
the most important milestones from 1965 to 1976 in the
development of a plant protein food industry.
1965–The U.S. Agency for International Development
begins to respond seriously to the world’s malnutrition
problems. Of special importance is its three-volume Report
on the World Food Supply, by the specially organized
President’s Science Advisory Committee. It encouraged
private U.S. firms to develop commercially viable protein
foods for developing countries in three phases: (1) Study
the food habits and nutritional needs of a particular area. (2)
Product development. (3) Limited market testing. The results
of phases 1 and 3 would be available to the public. AID
would reimburse the company up to $60,000 per project.
Table 1 shows a listing of 10 projects authorized under
the 3-year program. The 5-column table shows: Region or
country, company name, date of contract (1967 or 1968),
description of product, raw materials.
1966–General Mills’ Bac-O’s venture. That year the
company announced its decision to market nationally, as
part of its Bontrae line of meat alternatives made from spun
protein fiber, a fried bacon bit analog. By Oct. 1966 Bac-O’s
were under limited test market in both retail and institutional
outlets, and frozen Bontrae was under development (Odell
1967). In the summer of 1969 General Mills gave further
proof of the seriousness of their commitment to Bontrae by
starting construction of a large soy protein spinning plant
in Cedar Falls, Iowa. By Nov. 1969 Bac-O’s, still made
in a pilot plant, were available nationwide except on the
West Coast, and frozen Bontrae in flavors like ham, beef,
and chicken was being sold to restaurants, hotels, and other
institutions in New York state and adjacent areas. These
pioneering moves had a tremendous effect on the thinking of
other large food companies indicating, as they did, that the
time for the soy protein foods of the future had arrived.
1971–Textured proteins for School Lunch Program. On
22 Feb. 1971 the USDA’s Food and Nutrition Service issued
FNS Notice 219 allowing federal reimbursement credit in the
School Lunch Program for textured vegetable proteins. In
practice, textured soy flour (such as TVP) could be used as
an extender for meat, poultry or fish up to 30% on a hydrated
basis provided the soy protein ingredients were fortified to
meet certain nutritional specifications. Heretofore dry beans
and peanut butter had been the only plant proteins allowed
as substitutes for animal proteins in the Type A Lunch. The
textured soy protein was used primarily as an extender for
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ground meat. In the 1971-72 school year some 8-9 million
lb of TSP were used, yielding three times this much weight
of hydrated product at a cost of less than $0.08 per pound
hydrated.
1973–Meat-soy retail market mixtures. By 1973
U.S. meat prices had risen rapidly to all-time highs. In
March 1973 Red Owl Retail Food Stores in Minneapolis,
Minnesota, introduced Juicy Burger II, a blend of 25%
hydrated TSP and 75% ground beef. Soon similar beef-soy
blends began to appear under fanciful names such as BurgerPro, Plus Burger, or Pro/Teen. Advertising stressed lower
cost compared with all-beef products and less shrinkage in
cooking. In late 1973, at the peak of interest, an estimated
30-40% of all U.S. supermarkets carried beef-soy blends.
The new blends retailed for 15-25 cents a pound less than
regular hamburger and from May to August 1973 they had
captured about 29% of the market share for hamburger. In
Sept. 1973 beef prices tumbled. By March 1974 the market
share of beef-soy blends had dropped to 20%, then to 10%
by Nov. 1975. Yet, as a result, millions of Americans became
familiar for the first time with modern soy protein products
and accepted them.
1973 Nov.–World Soy Protein Conference is held in
Munich, Germany, and attended by over 1,100 delegates
from 45 countries. The proceedings are published in the Jan.
1974 edition of the Journal of the American Oil Chemists’
Society. The importance of the conference is underscored
by the participation of U.S. Secretary of Agriculture Earl
Butz and U.S. Senators Herbert Humphrey, Carl Curtis, and
Walter Huddleston. A high point in the growing acceptance
of soy proteins in foods, the conference concluded that more
and more of the rising demand for protein foods would have
to be met from sources such as soy that were not traditional
in the West. The conference in Munich started a tradition
and subsequent conferences (with much the same basic
message and speakers) were held in Singapore (Jan. 1978),
Amsterdam (Oct. 1978), and Acapulco (Nov. 1980).
1974–Miles Laboratories/Worthington introduced a
line of meat analogs based on spun soy protein fiber and
sold nationally at supermarkets under the Morningstar
Farms brand. These sausage-like Breakfast Links and
Patties, and ham-like Breakfast Slices represented the first
attempt to market soy protein meat analog entrees (not
including Bac-O’s, a condiment) to mainstream America.
These products were first sold commercially in limited
test markets and to the institutional trade in 1972. In the
fall of 1975 bacon-like Breakfast Strips were introduced
nationally. The company spent $7.5 million on a nationwide
promotion campaign in 1974 featuring prime-time television
commercials emphasizing the nutritional angle. About 10
million Americans tried the Morningstar Farms breakfast
line in the first 18 months, meeting the company’s goal, but
fewer people than expected went back for seconds. In 1973
Miles’ officials predicted sales of more than $100 million

a year within the decade. But by 1977 sales were running
only $15 million a year, less than half the levels expected at
that time, though still indicating a rather favorable consumer
response. In 1977 Miles introduced a new improved line
of the same products said to be tastier, juicier, and meatier.
The marketing focus was narrowed to consumers desiring
a protein source free of cholesterol and low in saturated
fat. While consumers found the quality of the new line
improved, sales remained slow, partially because the new
line, priced the same as the old line, was 2-27% more
expensive than canned ham, prepared sausage, or bacon. By
1980 the advertising budget had been cut and the products
were no longer found in a growing number of supermarkets.
Nevertheless the traditional Worthington line continued to be
successful and popular among motivated vegetarians.
In short, the edible plant protein revolution has been
won. Most nutritionists recommend that Americans eat less
meat and saturated fats. Address: Dir. of Nutrition Affairs,
Dep. of Nutrition, Miles Laboratories, Inc., Elkhart, Indiana
46514.
7599. Pogeler, Glenn H. 1976. Biographical sketch. 2 p. Aug.
1. Unpublished typescript. 28 cm.
• Summary: Page 2 states: “Before joining the Department
of Agriculture in 1970, Mr. Pogeler acted as team leader to
a group of seven Cooperative Experts in conducting a series
of Cooperative Workshops held in Turkey, Iran, and East and
West Pakistan.
“Mr. Pogeler’s career has includes 32 years of
Cooperative management in the Grain and Soybean
Processing business. During this time he has served as:
“Director–National Soybean Processors Assoc. and
served one term as Chairman of the Board of Directors,
Chicago, Illinois. President & Director–Soybean Council of
America, Inc., Arlington, Virginia.
“Director–National Council of Farmer Cooperatives,
Washington, DC. Director–First National Bank, Mason City,
Iowa.
“Director–North Iowa Fair Assoc., Mason City, Iowa.
Chairman–Board of Directors, Vegetable Oil Export Corp.,
Washington, DC.
“Chairman–Agricultural Committee, Mason City
Chamber of Commerce, Mason City, Iowa. Member–Mason
City Airport Commission, Mason City, Iowa.
“Secretary-Treasurer, Soy-Cot Sales, Inc., Des Plaines,
Illinois. Member–Chicago Board of Trade, Chicago, Illinois.
“Member–American Soybean Association, Hudson,
Iowa. Member–Peace Lutheran Church, Alexandria,
Virginia. Chairman. Chairman–The Interagency Commodity
Estimates Committee in USDA for Soybeans, Flaxseed,
Cottonseed, and Oils.”
7600. Foreign Agriculture (USDA Foreign Agricultural
Service). 1976. USSR buys U.S. soybeans. Aug. 2. p. 6.
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• Summary: The recent purchase of 1.7 million tonnes
of soybeans, including 1.5 millions tons of probable U.S.
origin and 200,000 tons of Brazilian origin, may signal the
opening of a steady long-term market for oilseeds in the
Soviet Union. USSR soybean production in 1976 is currently
forecast to range between 400,000 and 500,000 tons, well
below the record 1975 level of 780,000 tons.
7601. Holz, Alan E. 1976. Brazil, Malaysia set to gain more
of oil and meal market. Foreign Agriculture (USDA Foreign
Agricultural Service). Aug. 2. p. 2-4, 8.
• Summary: Soybean production in Brazil will continue to
increase as long as world soybean prices remain firm and
Brazil’s weak foreign exchange position continues. Since
domestic demand is not keeping pace with the country’s
growth in soybean production, the emphasis will be more
on exporting soybean oil and meal rather than soybeans.
Address: Foreign Commodity Analysis, Oilseeds and
Products, Foreign Agricultural Service [USDA].
7602. Feedstuffs. 1976. Soy protein use grows in EC
countries; nutrition, economics motivate increase. 48(35):3,
34. Aug. 30. [1 ref]
• Summary: Based on a USDA report, growth potential
exists for use of soy proteins in European foods, but food
regulations need to become more flexible, tariff barriers
more clearly defined, and end users better educated. “Most
European countries allow soy protein in food items not
containing meat, and within limitations, soy protein may be
added to some meat products. Legal harmonization of EC
regulations would eliminate the confusion surrounding soy
protein, the report said.
“Using soy flour and grits, textured soy protein, soy
concentrates and isolates, the EC countries most frequently
use soy proteins in bakery goods, dietetic foods, baby foods,
sauces, soups, and in some cases sausage, ground beef and
other processed meats, the report said. The institutional
and food processing areas most frequently use soy protein
products, while the retail level is generally limited to health,
dietetic, and vegetarian foods...”
7603. Consumer and Food Economics Institute, Agricultural
Research Service. 1976. Selections from Aunt Sammy’s
radio recipes and USDA favorites. USDA Home and Garden
Bulletin No. 215. 24 p. Aug. See p. 12.
• Summary: This Bulletin begins: “Aunt Sammy came to
life with the first radio broadcast of ‘Housekeeper’s Chat’
on October 4, 1926. The character of Aunt Sammy–wife
of Uncle Sam–was created by the USDA Bureau of Home
Economics and the Radio Service. Many women across the
country played the part as they spoke into the microphones
of local radio stations.”
Under “Recipes from 1976... Main dishes” (p. 12) is a
recipe for Baked soybeans (6 servings, about 2/3 cup each,

with 2 cups dry soybeans, p. 12).
A photo on the front cover shows a large, 1920s vintage
radio in a wooden case. Address: USDA, Washington, DC.
7604. Houck, James P.; Abel, M.E.; Ryan, M.E.; Gallagher,
P.W.; Hoffman, R.G.; Penn, J.B. 1976. Analyzing the impact
of government programs on crop acreage. USDA Technical
Bulletin No. 1548. 49 p. Aug. [15 ref]
• Summary: “Introduction: The economic analysis of supply
relationships for agricultural products is generally much less
complete than for comparable demand relationships. Even
though great advances have been made in the theoretical and
statistical apparatus available for supply analysis, empirical
applications to the major U.S. field crops have not been fully
satisfactory. Part of the problem is inherent in the nature
of agricultural production processes: (1) Time is required
between the production decisions and actual harvesting; (2)
weather risks and other environmental hazards are always
present; (3) production and supply adjustments within
crop years are generally not possible; and (4) changing
price relationships among alternative crop and livestock
enterprises as well as among productive inputs complicate
the decision-making processes of farmers. Uncertain longrun economic and social expectations of farmers add further
complexity to supply analysis.
“Moreover, for several important crops, a central
problem in supply analysis since World War II has been to
account for, and somehow measure, the impact of changing
Government programs. The purposes of this report are first
to present a general discussion of one particular economic
framework for estimating U.S. agricultural crop supply
functions in the presence of Government programs and
second to summarize several illustrative empirical studies
using this framework. If the impact of Government programs
on commodity supply response can be estimated, then
predicting, projecting, and analyzing alternative policies
for the affected agricultural products can be improved. In
addition, this study about the effects of recent Government
programs on several specific crops may be useful for analysis
of other crops and programs in the future.” Address: 1-2.
Profs. of Agricultural Economics, Univ. of Minnesota.
7605. Walsten, M. 1976. Processing centers in major
production areas. Soybean Digest. Aug. p. 18-19.
• Summary: “The tight relationship between major soybean
production and processing areas emphasizes the importance
of both the domestic feed industry and export markets to the
soybean industry.
“The main livestock area of the nation is the Corn Belt
where corn and hogs dominate agriculture. But the steady
growth in confinement feeding necessitates a source of
protein. With the soil well suited for soybean production and
soybean meal a solid choice for protein sources, soybean
production likewise is a major commodity in the Midwest.
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The result: 50% of the nation’s soybean crop last year was
grown in the four leading states of Illinois, Iowa, Indiana and
Missouri.
“Foreign markets, of course, draw heavily on our
soybean supplies taking around 50% of the crop in a year.
Efficient river transportation systems give the competitive
edge to those producing areas along the [Mississippi]
river making Arkansas, Ohio, Minnesota, Mississippi and
Louisiana important producing states as well. In total, these
10 states, all served by major river systems, produce about
80% of the nation’s soybean crop.
“Since processors are producing for both domestic and
foreign markets, it’s not surprising to find processing plants
concentrated in the major producing areas and near rivers for
easy access to the export market. In those same 10 leading
producing states is about 75% of the nation’s crushing
capacity. Estimates in figuring state and regional crushing
capacities are based on data supplied by the National
Soybean Processors Assn. which represents about 95% of the
nation’s total soybean crush and data supplied by the Census
Bureau, U.S. Department of Agriculture and trade estimates.
“The nation’s crushing capacity has nearly doubled in the
past 10 years while the number of processing mills has
declined about 18%, based on USDA figures. Older, smaller
mills are being replaced by bigger capacity, more efficient
mills, obviously. That also indicates that fewer cottonseed
mills are slipping some soybeans through their plants.
“Total crushing capacity in the 1975-76 marketing
year is 1,100 mil. [million] bu., estimates USDA. But mills
do not run at full capacity because they must close down
periodically for basic maintenance and repairs. Usual close
down period is August into September. USDA expects a total
crush for the 1975-76 marketing year of 865 mil. bu., about
78% of total capacity. That estimate matches closely the
80% capacity accepted by the trade as a practical capacity.
In the 1974-75 marketing year, mills ran at about 67%
capacity. The average annual crushing margin slipped to
just 13¢/bu that crop year. Between the 1970 and 1973 crop
years, total capacity ran between 78% and 87%; the average
annual crushing margin swung between 9¢ and 72¢ during
that period. The 1969 crop year recorded a high capacity of
92% with 132 mills crushing 737 mil. bu. The average crush
margin for that crop year was 48¢/bu.
“Illinois is by far the major crusher and producer.
Last year, 292 mil. bu. were produced in the state which
represented 19% of the 1975 harvest. And Illinois produced
that crop with 15% of the nation’s soybean acreage. That
volume of production attracts plenty of crushers. The
Soybean Digest Blue Book lists 10 companies with 16
plants in that state. Two major processors have headquarters
at Decatur, Illinois. Total crush capacity in that state is
estimated at about 241 mil. bu. per year. Figuring most plants
run at the practical capacity of 80%, practical annual crush is
around 193 mil. bu.

“Iowa easily takes the runner-up crown for total
production and processing capacity. Last year, Iowa
produced 15.6% of the nation’s bean crop on 13% of the
nation’s soybean ground. The state crushes about 15% of the
nation’s beans with an estimated total annual plant capacity
of 170 mil. bu. In terms of the practical capacity, Iowa
crushes an estimated 136 mil. bu.
“Indiana and Minnesota are closely tied for third
in terms of estimated crush capacity. Indiana is third in
terms of total production; Minnesota is seventh. Indiana
has an estimated practical crush of about 54 mil. bu. as
does Minnesota. However, in terms of the Indiana, Ohio
and Kentucky region, that eastern Corn Belt region has an
estimated potential capacity of 136 mil. bu. with a practical
capacity of 109 mil. bu. The upper Corn Belt region of both
Dakotas and Minnesota has an estimated potential capacity
of 65 mil. bu. Missouri, the nation’s fourth leading soybean
producers, has an estimated crush of 28 mil. bu. annually.
“The South has some impressive crush capabilities, too.
The central south region of western Tennessee, Arkansas,
Mississippi, Louisiana and southeast Missouri has an
estimated potential capacity of 192 mil. bu., with a practical
limit of 154 mil. bu. Mississippi has an estimated practical
capacity of 43.2 mil. bu.
“The southeast region of Alabama, Georgia, Florida,
North Carolina, South Carolina, Delaware, Virginia,
Maryland and eastern Tennessee could crush an estimated
207 mil. bu. But on a practical basis, an annual estimated
crush of 166 mil. bu. is more likely. It is estimated that South
Carolina has a practical capacity of 17 mil. bu.
“That leaves the southwest region which includes the
rest of Missouri, Nebraska, Kansas, Oklahoma, Texas and
the West Coast. Estimated annual crush capacity for that
region is 123 mil. bu. The practical crush is estimated at 98
mil. bu. In Kansas, an estimated practical capacity of 35 mil.
bu. exists to help satisfy the demand for protein supplement
from cattle feedlots.”
7606. Abel, Martin E.; Smaciarz, Mary. 1976. Growth in
world grain and soybean trade and the importance of state
trading countries. Minnesota Agricultural Economist No.
582. p. 1, 2, 5. Aug/Sept.
Address: 1. Prof.; 2. Research Asst. Both: Dep. of
Agricultural and Applied Economics, Univ. of Minnesota, St.
Paul, MN 55108.
7607. Ryan, Mary E.; Houck, James P. 1976. Exports of
Minnesota soybeans. Minnesota Agricultural Economist
No. 582. p. 1, 5. Aug/Sept. (Univ. of Minnesota Agricultural
Extension Service).
Address: 1. Asst. Prof.; 2. Prof. Both: Dep. of Agricultural
and Applied Economics, Univ. of Minnesota, St. Paul, MN
55108.
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7608. Shannon, Gail M.; Shotwell, Odette L. 1976. Thin
layer chromatographic determination of sterigmatocystin in
cereal grains and soybeans. J. of the Association of Official
Analytical Chemists 59(5):963-65. Sept. [12 ref]
• Summary: Sterigmatocystin is a potential health hazard
because it is toxic and carcinogenic to rats. It is produced
on various seeds (including soybeans) by strains of
common molds. Address: Northern Regional Research
Lab., Agricultural Research Service, USDA, Peoria, Illinois
61604.
7609. Shurtleff, William; Aoyagi, Akiko. 1976. Tofu & Miso
America Tour: 29 Sept. 1976 to 3 Feb. 1977 [Itinerary with
two maps]. Lafayette, California: New-Age Foods Study
Center. Unpublished manuscript.
• Summary: On 13 Sept. 1976 the authors bought a large,
white 1975 Dodge Tradesman 300 van (used, with 40,000
miles on it). On one side Akiko painted in large, bold letters
“Tofu and Miso America Tour 1976-77.” Their Book of Tofu
had been published in December 1975 and Book of Miso
on 23 Sept. 1976. On Sept. 29 they packed the van full to
the ceiling with their books on tofu and miso, plus Larry
Needleman’s tofu kits–and departed. In the van was an
itinerary of hosts and places to which they had been invited
and the route drawn on a large map of the USA.
This trip had four main purposes: (1) To introduce tofu
and miso to America; (2) To introduce people to the many
benefits of a meatless / vegetarian diet; (3) To encourage
people to start soyfoods companies, especially tofu shops;
and (4) To promote the authors’ newly-published Book of
Tofu and Book of Miso.
This itinerary includes the name and address of 64
people and organizations visited. Many of these were
pioneers in the soyfoods and natural foods movements:
Sept. 29–David and Kathleen Sandler, Robert Dolgin,
Don Wilson, Farm Food Co. (San Rafael, California; we
observed and recorded in detail how Don Wilson made
tempeh and tempeh starter / inoculum, and how soymilk
ice cream was made at Farm Food Co.). Oct. 1–Petaluma,
California. Oct. 2–Josephine County Food Center, Grants
Pass, Oregon. Oct. 3. Heliotrope Natural Foods (Salem, OR).
Oct. 4–West Bank Cafe (Corvallis, OR). Oct. 5. Visit Linda
Shurtleff (McMinville, OR). Visit Rain Magazine (Portland,
Oregon). They do an interview which is published in their
Nov. 1976 issue. Oct. 6. Blake Rankin and Janus Natural
Foods (Seattle, Washington). Oct. 7. Janus. Oct. 8–Luke
Lukoskie and Sylvia Nogaki of Island Spring (Vashon,
Washington). Oct. 10–Jack Grady, a macrobiotic (Spokane,
WA). Oct. 13–Univ. of Minnesota. Oct. 14–Georgie Yiannias
of Wedge Food Co-op and Ananda Marga (Minneapolis,
Minnesota). Our largest class with 300 people. Oct. 15–
Barbara (“Bobbie”) Reinhardt Shurtleff dies of colon cancer
at Alta Bates Hospital, Berkeley, CA. Oct. 15. Famine Food
Co-op (Winona, Minnesota). Oct. 16–Bonnie Maroney of

The Wisconsin Farm (Ettrick, WI). Oct. 19–Visit George
Strayer and Larry Krueger of the American Soybean
Assoc. (Hudson, Iowa). Visit David and Ann Tucker (Iowa
City, Iowa). Oct. 20. Outpost Natural Foods (Milwaukee,
WI). Visit Bountiful Bean Co-op. Oct. 21. Visit Dr. Danji
Fukushima and Kikkoman Foods (Walworth, Wisconsin).
Oct. 22–Visit Drs. Hesseltine, Wang, Wolf, Mustakas, Cowan
at Northern Regional Research Center (Peoria, Illinois).
Oct. 23–Morning class on commercial production for Les
Karplus and 5 people at Vegetarian Incorporated (Urbana,
Illinois). Oct. 23-24. Side trip to visit ADM and Staley
(Decatur, IL). Oct. 24–Les and Debbie Karplus of Vegetarian
Inc. (Urbana, IL). Oct. 25–Visit Dr. L.S. Wei of the Univ. of
Illinois Dept. of Food Science (Urbana, Illinois). Evening
program for Karplus in Urbana. Oct. 26. Purdue University
(Indiana). Oct. 27–Chris Steele (Lansing, Michigan). Oct.
28–Mike Potter and Louis Howie of Eden Foods (4601
Platt Rd., Ann Arbor, Michigan). Oct. 29–Calico Market
(Erie, Pennsylvania). Oct. 30–Visit Greg Weaver and Jay
Thompson of Rochester Zen Center (Rochester, New
York; Later Northern Soy). Visit Genesee Co-op. Oct. 31–
Alternative Health Education Center (Rochester).
Nov. 1–Visit Arnold Karmody at Empty Cloud
(Canandaigua, New York). Meet Dr. Keith Steinkraus
(Geneva, New York). Nov. 2–Visit with Dr. Steinkraus at
New York Agric. Exp. Station (Geneva, NY). Lunch together
with his wife, Maxine. Nov. 3–Tom MacDonald at Hannibal,
New York. Nov. 4–Ira and Kathy Leviton of Corncreek
Bakery (South Deerfield, Massachusetts). Visit Laughing
Grasshopper tofu shop just before it begins operation. Nov.
5–Fritz Hewitt of Common Ground Restaurant (Brattleboro,
Vermont). Visit Tom Timmins of Llama, Toucan & Crow
(Brattleboro). Nov. 6. Shep Erhard (Franklin, Maine).
Nov. 7–Ann S. Johnson, assistant manager of dining halls,
Univ. of Maine (Orono, ME). Nov. 8–Visit Marine Colloids
(Rockland, Maine). Nov. 10–Drive to Boston, stay with
Nahum & Beverly Stiskin (Brookline). Nov. 13–Tofu &
Miso program in Boston. Visit Erewhon Natural Foods (33
Farnsworth St., Boston, Massachusetts), Martha Trundy,
Jeffrey & Gretchen Broadbent. Nov. 14–Visit to shops in
Boston’s Chinatown. Michio and Aveline Kushi give a big
party in our honor at their home at 62 Buckminster Rd.,
Brookline, then take us out to dinner at the Seventh Inn.
Nov. 15–Tofu-making class at a home in Boston. Nov.
17–Visit offices of East West Journal. Sherman Goldman
conducts long interview, later published in Jan. 1977 issue.
Misomaking class at home of Ken Burns. Nov. 18–Visit Joel
Wollner in Cape Cod. Nov. 19–Radio show then program for
Joel. Nov. 20–Peter Smith at Quaker group in Pennsylvania.
Nov. 22–Visit Woods Hole, Massachusetts to study sea
vegetables. Evening program at New Bedford, MA. Nov.
23–Stay with Seung Sahn, Sa Nim at Providence, Rhode
Island Zen Center. Meditate and show students how to make
tofu. Evening at Insight Meditation Center, Barre, MA, a
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Vipassana center in a former Catholic seminary, co-founded
in 1976 by Jack Kornfield, Joseph Goldstein and 3 others.
We have dinner, meditate with the sangha, and hear Jack talk
about Vipassana. Nov. 24 Sit morning zazen with master and
students at Providence zendo. Nov. 25–Thanksgiving. Akiko
and I stay alone in a house near Hartford, Connecticut and
taste a good tofu pumpkin pie. I read about seaweeds. We
take a long walk in the countryside. Nov. 26–Program for
Erewhon Natural Foods in Hartford (stay with Maria Orefice,
owner of Garden of Eating restaurant in Hartford). Article in
The Hartford Courant (Dec. 1). Nov. 27–Long River Food
Coop in Connecticut. Nov. 28–Stay with Susan and Kirk
Gershuny of Snowflower (Tivoli, New York). They plan to
make soy ice cream soon. Nov. 29–Drive in deep snow to the
New York Farm in Franklin, New York. Stay in a big house
they built. Nov. 30–Carl Bethage of the East West Center in
Gardiner, New York. Also did a radio program.
1976 Dec. 1–Visit Frances Moore Lappé at her upstairs
office in Hudson-on-Hastings, New York. Then visit her
large home on the hillside. Dec. 1-5–We missed a program
for Annemarie Colbin in New York City (partly because
we feared our van would be burglarized on the street) so
we stayed Dec. 1-5 at the luxurious home of Leo S. Nikora
(Niki; Bobbie’s friend). I work on writing The Book of
Kudzu. Dec. 6-7. Program for 40 people (Hosts: Nancy
N. Bailey and Robert Rodale) at Rodale Press (Emmaus,
Pennsylvania); I am surprised they serve white sugar on
their dining tables. Dec. 8–Tim Snyder of Ecology Co-op
in Philadelphia. Dec. 9–Stay at home of Sylvia Anderson
in Pleasantville, New Jersey and do a program upstairs in
a modern university. Study magnificent photos of Native
Americans by Edward S. Curtis. Dec. 10–Visit Jay and Freya
Dinshah of the North American Vegetarian Society (Malaga,
New Jersey); their poor vegan child has bowed legs. Dec.
12–Cindy Blouse in Dallastown, Pennsylvania. Dec. 13–
Visit Laurelbrook Foods, a natural foods distributor in Forest
Hill, Maryland. We meet Rod and Margie Coates. Dec. 14–
Big program hosted by Ella May Stoneburner and Seventhday Adventists near Washington, DC. Dec. 15–Michael
Rossoff (who ran the East West Center in Washington, DC)
planned to host a class in a DC church. After we witness
a robbery, we are afraid to leave our van on the street. So
we do a scaled-down program in the home of Murray and
Pam Snyder, which was the East West Center in Baltimore,
Maryland. Visit Laurelbrook Foods Warehouse #2 in Durham
/ Chapel Hill. Dec. 16–Roanoke Food Co-op in Copper Hill,
Virginia. Dec. 17-18–John Shuttleworth and Jim Morgans
of Mother Earth News (Hendersonville, North Carolina).
They do a long interview and take photos. Program at night.
Note: An audio tape of Bill’s talk at this program is filed with
Soyfoods Center documents for 1976. Dec. 19–Chandler
Barrett in Atlanta, Georgia.
Dec. 28 & 29–Workshop on tofu and miso at East
West Foundation, Coconut Grove, Florida. Not on written

schedule, but shown in two published articles. Handwritten
trip notes show: “Dec. 27-29. Heartsong, Miami. Bob &
Toni Heartsong, 6051 S.W. 46th Terrace, Miami, FL 33155.
Was this also related to Mary Pung, who flew from Florida
to attend one of the programs on our tour? At the time, she
invited us to come to Florida–which was not on our planned
route.
Note 1. This is the earliest document seen (April 2013)
concerning the work of Ira Leviton or Tom Timmins with
soy. One evening, before Shurtleff was scheduled to speak
at Leviton’s Corncreek Bakery, Leviton drove Shurtleff to
see the Laughing Grasshopper Tofu Shop which was under
construction on the second story of an old wooden building
in the nearby town of Millers Falls, Massachusetts. Much
of the equipment was made out of wood–including wooden
curding vats and a wooden cider press. The company opened
in Jan. 1977.
Note 2. This is the earliest document seen (April 2006)
concerning Llama, Toucan & Crow in Brattleboro, Vermont.
Note 3. This is the earliest document seen (May 2006)
concerning the forerunners of United Natural Foods, Inc.
(INFI)–in the form of Llama, Toucan & Crow. Address: 790
Los Palos Manor, Lafayette, California 94549. Phone: 2833161.
7610. Shurtleff, William; Aoyagi, Akiko. 1976. Tofu & Miso
America Tour: 29 Sept. 1976 to 3 Feb. 1977. Continued from
Jan. 1977. [Itinerary with two maps]. Lafayette, California:
New-Age Foods Study Center. Unpublished manuscript.
• Summary: Continued: 1976 Dec. 21. Arrive at The Farm
in Summertown, Tennessee. Meet Margaret Nofziger and
Stephen Gaskin. Stay until 2 Jan. 1977. We stayed most of
the time at “Hoot Owl Hollow,” a large community ownerbuilt home with many families; our host was Edward Sierra.
During the next few weeks we stayed in a parked mobile
home (owned by the Sandlers) in a lovely valley about 1
hour drive away. I worked on The Book of Kudzu final draft.
Heavy confrontation with Farm folks–as I am about to start a
program–about how they didn’t like my way. Write a 4-page
pamphlet titled “What is Tempeh?” jointly with Cynthia
Bates. 1976 Dec. 31–This is our first year with significant
income ($27,390, mostly from Autumn Press royalties) but
no profit. During 1976 thirty articles and book reviews about
our work with tofu and miso were published in magazines
and newspapers in the USA and Japan.
1977 Jan. 2–Our Tofu & Miso America Tour continues.
Jan. 3–Stay in a suburban home with Lynn Delacruz
in Meridan, Mississippi. Jan. 4–Program for Atlantis
Distributors in New Orleans. That night we stay in a trailer
home with John and Katherine Gabriel in Houma, Louisiana.
They are from The Farm and make commercial tempeh
in their trailer. Jan. 6–Jim Baker (Dallas, Texas). After the
program I meet Dr. Ralph Sand who is studying tofu and soy
cheeses at Anderson Clayton. We also visit with my cousin,
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Bob Shurtleff, near Dallas. Jan. 7–Jane Binante in Denton,
Texas. Jan. 9–Jim Hemminger of Gregg St. Tofu Co. (started
by Thom Leonard) in Fayetteville, Arkansas. His partner is
Mary Weingartner. We sleep on the floor of a small house
in Fayetteville and the next morning see Jim make tofu in
a bathtub. Jan. 10–East Wind in Tecumseh, Missouri. Jan.
12–Stay with Robert Nissenbaum (a fine, humble fellow) in
St. Louis, Missouri. I finish typewritten manuscript of “What
is Tempeh?” Jan. 13–Program at a restaurant, The Sunshine
Inn (St. Louis). Sponsored by The Ethical Society. Stephen
Uprichard, Dale Deraps, and Robert Nissenbaum are there.
Jan. 15–Meet David and Danette Briscoe (Kansas
City, Missouri; they soon start publishing Soycraft, a small
periodical on soyfoods), dinner with Thom Leonard at his
home in Lawrence, Kansas (we have miso soup with miso
that Thom made, then do a big program sponsored by the
Mercantile Community Co-op in downtown Lawrence at
either the Lawrence Library or Community Center–in a big
downstairs room. I tape the lecture. Unbeknownst to me, Ken
Bader, CEO-to-be of the American Soybean Assoc., is in
attendance). Jan. 16–Visit Bob Amelay of the Omaha Food
Co-ops in Omaha, Nebraska. Jan. 17–Drive across Nebraska
to Denver. Jan. 18-19–Dave Bolduc and Christie Shurtleff in
Boulder, Colorado. The first night we do a big tofu program
in the historic Boulder Theater. That afternoon we have an
audience with the Karmapa–a high Tibetan spiritual leader,
who has diabetes; we give him an inscribed hardcover copy
of The Book of Tofu. Akiko recalls cooking tofu burgers for
him. That evening in a large, packed hall, we witness his
Holiness conduct the Black Crown Ceremony.
Jan. 20. Jimmy Carter is inaugurated as president. Jan.
24–Program for The Colorado Farm in Hotchkiss, Colorado–
way out in the boondocks. Jan. 25–Stay with Andrea Chin in
Taos, New Mexico. Visit Lama Foundation high above Taos
in the snow (Steve Durkee, teacher). They have many small
meditation cubicles around the hillside and have just finished
a nice adobe meditation hall. Near Durango, Colorado, we
visit Ed Tripp, who looks lonely, sad and desolate, farming a
little patch of organically grown wheat and living alone in a
bare shack on coffee and cigarettes.
Jan. 26. We stay somewhere in New Mexico. Jan. 27–
Program at the First Unitarian Church in Albuquerque (79
p.m.) hosted by Michele E. Martin of Jemez Bodhi Mandala
Zen Center, Jemez Springs, New Mexico. Sit meditation in
their cold Rinzai zendo then soak in the hot springs outside
in the snow. Their teacher, Sasaki roshi, is not there. Jan.
28–Susan Berry in Silver City is supposed to host a program.
We cannot find her house. At one point along in here we do
a program in or near Utah in a remote church up on a little
bluff. Dinner before at Frosty Hot Dog place. Jan. 29–Long
drive across Arizona to San Diego. Jan. 30–Big program in
San Diego for 350 people at the Ocean Beach Community
School hosted by David and Barbara Salat, publishers of
Well Being magazine. Afterwards we stayed overnight on

their houseboat in San Diego Bay. Magical. Akiko had a bad
cough and was very tired.
In Los Angeles we spend a day (in late January or early
February 1977) with Lewis Headrick and Jimmy Silver
visiting three small tempeh shops: Bali Foods (in Baldwin
Park, run by Mr. Henoch Khoe), Country Store Health Foods
(in Sun Valley; Joan Harriman), and Toko Baru (in West
Covina; Randy Kohler). One evening we had dinner with Mr.
Yamauchi and perhaps Al Jacobson. I gave a presentation on
tofu. Afterwards, in the parking lot, Mr. Yamauchi gave me
an envelope containing several hundred dollars in bills–his
way of saying thank you for the work we were doing on
behalf of tofu.
Feb. 1. Drive to northern California, then have dinner at
the home of Herman and Cornellia Aihara (Oroville, CA).
Feb. 2. Last program of the tour for Harold Lockhard of the
Sacramento Natural Foods Co-op (Sacramento, California;
Program is in a modern college building).
On 3 Feb. 1977 arrive home in Lafayette, California.
On this 4-month tour the Shurtleffs, trying to do for
soyfoods what Johnny Appleseed did for apples, presented
70 public programs attended by about 3,646 people, did
many media interviews and appearances, and travelled
15,000 miles. They had a gross income of $18,020 from
honoraria and sales of their books (Book of Tofu, Book of
Miso), tofu kits, pamphlets, and nigari. Total trip expenses
were about $5,361 plus about $7,200 for books from the
publisher, leaving a net income of about $5,459. It was
a huge, challenging, and exhausting Odyssey that bore
abundant fruit in the founding of a new tofu shop almost
everywhere they spoke.
1977 Feb. 9–Meeting in Lafayette (790 Los Palos Dr.)
with Robert Dolgin and David Sandler (from the Farm and
Farm Foods in San Rafael) and Larry Needleman leads to
the establishment of Bean Machines, Inc. (BMI). The Farm
places a firm order for a Japan tofu system.
1977 Feb. 12–Bill and Akiko leave America and fly to
Japan. Air fare paid by Hydrometals. Address: 790 Los Palos
Manor, Lafayette, California 94549. Phone: 283-3161.
7611. USDA Northern Regional Research Center. 1976.
Papers on fermented foods from the Northern Regional
Research Center. Peoria, Illinois. 4 p. Sept. 8. [55 ref]
• Summary: Of the 55 citations listed, the majority are
related to soybeans. Address: Peoria, Illinois 61604.
7612. Kotula, A.W.; Twigg, G.G.; Young, E.P. 1976.
Evaluation of beef patties containing soy protein, during
12-month frozen storage. J. of Food Science 41(5):1142-47.
Sept/Oct. [18 ref]
Address: 1. USDA Meat Science Research Lab., ARS,
Beltsville, Maryland 20705; 2-3. Animal Science Dep., Univ.
of Maryland, College Park, MD 20742.
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7613. McDowell, John R. ed. 1976. The history of Hendricks
County, Indiana, 1914-1976. Indianapolis, Indiana:
Hendricks County Historical Society. Printed by White Arts
Inc. 640 p. See p. 117-18, 473-75. Oct. 28 cm.
• Summary: Hendricks County was created in 1824.
In the chapter on “Agriculture” is a long passage about
the pioneering work of Adrian A. Parsons excerpted from
The Prairie Farmer (11 Jan. 1930, p. 6, 26). In Chapter
4, titled “Biographies,” the section on “Adrian A. Parsons
family” (p. 473-75; written by Lee Parsons, a great-grandson
of Adrian Parsons, a grandson of Adrian’s second child,
Norman E. Parsons, and son of Edgar Barker Parsons {born
10 Sept. 1905}) states: Adrian A. Parsons, son of Y. and
Elvira Swain Parsons, was born on 7 Nov. 1846 in Guilford
County, North Carolina. In 1852 Nelson moved his family
to Indiana, ultimately settling in Washington Township,
Hendricks County. A second son, Oliver E. Parsons, was
born on 12 Jan. 1854.
Adrian served in the Union Army for 2 years during
the Civil War, with Company I, Ninth Indiana Cavalry; he
enlisted in Dec. 1863 at age 17. On 14 Dec. 1864, while on a
scouting mission near Franklin, Tennessee, against General
Hood’s Confederate raiders, he suffered a severe gunshot
wound during an ambush. He was taken to a nearby log
cabin and left to die. After five days near death, drinking
from a spring to which he could crawl, he was discovered
by a member of his unit, who took him to a makeshift Union
“hospital” in a cotton shed. Waiting five more days for
medical attention, he managed to survive–amazingly–but
this brush with death left Adrian with reduced physical vigor
the remainder of his long life. “Ironically, this like resulted
at least indirectly in the work which was to become his most
significant contribution to Hendricks County, and indeed
to Indiana and the entire nation–the development of the
soybean as a major commercial farm crop.”
After returning from the Civil War, Adrian continued
his education, studying at Danville Academy [for several
years; it higher than high school but lower than college]
and Earlham College [for one term for teacher preparation;
Located in Richmond, Indiana, founded 1847], and
subsequently both farmed and taught school. On 10 April
1870, at about age 23, Adrian married Mary Anne Fox,
daughter of Barney and Hannah Gossett Fox. This union,
lasting until Mary’s death on 27 Oct. 1922, produced nine
children. Their youngest, Frank, died on 22 Oct. 1918,
during World War I. Adrian served as Hendricks County
Recorded from 1882 to 1886.
“Intellectual curiosity more than compensated for the
physical limitations Adrian’s Civil War wound imposed. The
soybean was known by few farmers in the United States and
was grown as little more than a novelty plant, when, in 1886,
Adrian Parsons imported a batch of ‘soja’ seed from Japan to
grow experimentally.
“It was originally thought that the bean could be used as

a substitute for coffee, but Adrian soon realized the soybean
had far greater value as feed for livestock. Each succeeding
year he increased his soybean acreage, always experimenting
with the culture and utilization of the corp.
“Beginning in the 1890s, Adrian Parsons reported his
work with the soybean in articles and letters submitted to a
number of farm publications. The United States Department
of Agriculture became interesting in his work and remained
in touch with him for many years.
“It should be noted that Adrian Parsons began growing
the soybean two years before the Agriculture Experiment
Stations came into existence. The practical experience
he gained and reported in his writing complemented the
scientific experimentation with the plant done by the
Experiment Stations in later years.
“In his early years of growing the soybean, Adrian was
not without detractors. During a visit to the Parsons farm
shortly after the turn of the century, a Liberty Township
farmer commented that Adrian would regret bringing ‘that
weed’ into the county. Only a few years were to pass before
this critic’s own family [the Edmondson family] began
reaping the benefits of this uncommon ‘weed.’
“By the early decades of the 20th Century, Adrian
and several of his sons were growing hundreds of acres of
soybeans in Hendricks County, at a time when the crop was
only beginning to be widely cultivated in other portions of
the Midwest.
“Around this time, Adrian’s experimentations resulted
in the development of a new variety of soybeans. Family
members recall that one year he found a single plant growing
in his bean field which displayed superior characteristics, of
which the primary one was the fact that the mature pods did
not shatter as badly as did the pods of existing varieties.
“Adrian transplanted this plant in his garden, and
the next season planted its seed. The plant’s distinctive
characteristics were passed on, and ultimately a new variety
of soybean was established. It was named Mikado, and was
distributed through seed houses in Ohio and Iowa.
“Adrian Parsons followed other pursuits. However,
developing and promoting the soybean as a useful farm crop
was his primary interest.”
Adrian Parsons died on 1 Aug. 1929. Today his
descendants number in the hundreds, and many of them still
reside in Hendricks County, Indiana. “The nine children of
Adrian and Mary Anne Parsons were: Lester Wharton (B.
December 22, 1871), Norman E. (B. January 17, 1873),
Ethel (B. August 11, 1875), William Nelson (B. April 8,
1878), Edith (B. April 28, 1880), Gilbert (B. June 27, 1883),
Mary (B. May 16, 1885), Chester Adrian (B. June 22, 1887)
and Frank Harrison (B. February 11, 1889; D. October 22,
1918).” There follows a long genealogy of each of his nine
children.
A large portrait photo shows the Adrian Parsons family
in 1908, including Adrian and his wife, all nine of their
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children, and many grandchildren.
Note: Talk with Lee Parsons. 2000. April 8. One day,
right after this book was published, Ruth Pritchett, the
acknowledged authority/expert on the history of Hendricks
County who had long lived in Liberty Township, came up
to Lee in the local post office and asked him if he knew
anything about the biography of Adrian Parsons and the
soybean in the new county history book. Lee admitted that
he had written it. She slapped him on the shoulder, started
laughing, and said “Good for you! Those Edmondsons
always did think they were better than anyone else.” Even
though Lee hadn’t mentioned the Edmondsons in his
biography, she had “read between the lines.”
7614. Smith, G.C.; Marshall, W.H.; Carpenter, Z.L.;
Branson, R.E.; Meinke, W.W. 1976. Textured soy proteins
for use in blended ground beef patties. J. of Food Science
41(5):1148-52. Sept/Oct. [13 ref]
Address: 1-3. Dep. of Animal Science, Texas Agric. Exp.
Station, College Station, TX 77843.
7615. Vemury, Merlyn K.D.; Kies, Constance; Fox, Hazel M.
1976. Comparative protein value of several vegetable protein
products fed at equal nitrogen levels to human adults. J. of
Food Science 41(5):1086-91. Sept/Oct. [25 ref]
• Summary: The goal of this study was to determine the
protein nutritional value of several vegetable protein
products processed to resemble ground beef. This human
metabolic study lasted 32 days; there were nine subjects.
“Results showed that the mean nitrogen balance of
subjects fed extruded defatted soy flour protein, extruded
soy concentrate protein and blended wheat protein products
were -1.16, -1.31 and -0.99, respectively, as compared to
the standard controls beef and egg, which were -0.42 and
-0.34, respectively. There was a significant difference in
the nitrogen balance of the standard controls and the test
products but not among them.” Address: Dep. of Food &
Nutrition, Nebraska Agric. Exp. Station; College of Home
Economics, Univ. of Nebraska, Lincoln, NE 68583.
7616. Nov. 4–John A. Knebel (R), Oklahoma, becomes U.S.
Secretary of Agriculture under President Gerald Ford (19741977) (Important event). 1976.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
7617. Foreign Agriculture (USDA Foreign Agricultural
Service). 1976. Soy protein, meal seminars stimulate Soviet
interest. Nov. 8. p. 10.
• Summary: A series of seminars in Moscow on the practical
and scientific applications of soy protein in food and feed
will be sponsored jointly by the Foreign Agricultural Service
(FAS), the American Soybean Association (ASA), and the
Food Protein Council (FPC). The October 13-15 seminars

represented the first market promotion of U.S. soybeans
and products in the USSR. Attending the seminars were
more than 200 top-level Soviet officials from the State
Committee for Science and Technology and the Ministries
of Agriculture, Procurement, Foreign Trade, and Food. The
seminars are the third in a series of FAS-sponsored soy
protein conferences. The first was the World Soy Protein
Conference in Munich, Germany, in November 1973, and the
second, the Latin American Soy Protein Conference held in
Mexico in November 1975.
7618. Wanamaker, George E. 1976. USSR seen becoming
regular soybean customer. Foreign Agriculture (USDA
Foreign Agricultural Service). Nov. 8. p. 6-7, 16.
• Summary: The USSR–heretofore an erratic buyer of
soybeans–may be importing 2-2.5 million tonnes of soybeans
a year in the near future, to equal or surpass the all-time high
of 2 million tons purchased in 1976. This is the finding of
the U.S. oilseed team that visited the USSR during Sept. 13–
Oct. 2 to assess that country’s oilseed production and import
potential. The USSR has made a major policy decision to
step up the rate of investment in oilseed processing during
1976-80. The USSR is the world’s largest producer of
sunflowerseed and in most past years has been able to satisfy
its vegetable oil–if not meal–needs domestically.
However, with growing emphasis on livestock product
output–and widely fluctuating sunflowerseed production–the
USSR has been in and out of the soybean market several
times during the past decade. That trade began in 1965. A
relatively poor sunflowerseed harvest that year prompted
the purchase of 93,400 tons of soybeans. During the 197680 Five Year Plan, Soviet oilseed processing capacity is
scheduled to be increased by 50%. Soviet production of
soybeans for crushing is currently limited to the Soviet Far
East, while Moldavian production of 30,000-40,000 tons
annually is used for feed. The processing of 1.3 million
tons of soybeans requires 2.6 million tons of sunflower
processing capacity because of the higher meal content of
soybeans. The Ministry of Food indicates a special effort is
being made to turn the Vinnista plant in the Western Ukraine
into a showcase for soybean processing. It is probable that
this plant will be able to handle 150,000-200,000 tons of
soybeans in 1977. Address: Foreign Commodity Analysis,
Oilseeds and Products, Foreign Agricultural Service.
7619. Al-arfag, Mohamad. 1976. Soybean research in the
Kingdom of Saudi Arabia. INTSOY Series No. 10. p. 24849. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Variety trials and
observation nurseries. Agronomic trials: Variety-fertilizer
trial at Hakma (1974-75), varieties and dates of sowing trial
at Dirab in 1975. Problems limiting successful soybean
production.
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“At present soybeans are not grown commercially in
the Kingdom of Saudi Arabia. Needless to say, successful
local production of this crop would be of great benefit
for human nutrition in this country, where the standard of
living and the production of animal products are rapidly
improving. Consequently, in 1973 the Crop Production
Division, Agricultural Research and Development
Department, Ministry of Agriculture and Water in Saudi
Arabia felt it necessary to start serious field experimentation
on soybeans in various locations in the Kingdom. Efforts
were made to obtain soybean seeds from different sources,
including Egypt, Taiwan, and the United States. This report
summarizes the results of field plot observations, variety
trials, and agronomic experiments conducted between
1973 and the present in order to explore the possibility of
successfully growing this crop in Saudi Arabia.
“Observation plots and field trials were planted at
Uneizah, Qatif, Hofuf, and Hakma (Gizan) in 1973-74.
Low yields, averaging well below 1,000 kg per hectare,
were obtained at all sites... In 1974-75 our research program
was expanded. Seeds were obtained from INTSOY (trials
032, 085, and 086) and also from Taiwan, the United
States Department of Agriculture, and Lebanon. In the first
INTSOY trial planted at Hakma on 30 November 1974,
Jupiter, Calland, and Clark 63 gave yields above 1,000 kg
per hectare...
“The highest soybean yields yet obtained in Saudi
Arabia were from INTSOY trial 086, planted in February
1975 at Uneizah. Jupiter and Calland gave yields of over
2,100 kg per hectare, while Bragg, Forrest, Hill and Clark 63
all yielded over 1,000 kg per hectare.”
Note: This document contains the earliest date seen for
the cultivation of soybeans in Saudi Arabia (1973; one of two
documents). Address: Div. of Crop Production, Agricultural
R&D Dep., Ministry of Agriculture and Water, Ryedh, Saudi
Arabia.
7620. Ballon, Federico B. 1976. Soybean production and
utilization in the Philippines. INTSOY Series No. 10. p. 24547. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production: Varieties,
inoculant, fertilizers, water management, harvesting and
storage. Crop protection: Weed control, diseases and pests.
Marketing. Utilization. Extension.
“Soybeans are an important commodity in the
Philippines. In 1974 the country imported about 60,012
metric tons of soybean meal from the United States and other
countries at a cost of over US$16 million. This quantity was
still far below the estimated requirement of 104,884 metric
tons. The total registered production in 1975 was only 6,552
metric tons, although the estimated need was 115,152 tons.
Domestic production constitutes only about 5.68 percent of
the total requirement of the country.”

Inoculant: “The Bureau of Soils of the Department of
Agriculture is responsible for the low-cost production and
distribution of inoculants to the farmers.”
“In the Philippines about 20 percent of the soybean
supply is used for human food and about 80 percent for
animal feed...
“Through the National Food and Agricultural Council
(NFAC), a national coordinating agency, the government has
launched a bold, grain production program known locally
as ‘Masaganang Maisan.’ The objective of the program is to
produce an adequate grain supply for domestic consumption
and possibly for export.” Address: Vegetable and Legume
Crops Section, Bureau of Plant Industry, Manila, Philippines.
7621. Bernard, R.L.; Hittle, C.N. 1976. United States
national soybean germ plasm collections. INTSOY Series
No. 10. p. 182-85. R.M. Goodman, ed. Expanding the Use
of Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: A full-page table (p. 183) gives the following
information on soybean germ plasm collections worldwide:
Country and curator, address, number of accessions, nature
and origin of accessions. There are major collections in
the following places: Toulouse, France (500 accessions).
Amravati, Haharashtra (1,800), and Pantnagar, Uttar Pradesh
(4,000), India. Bogor, Indonesia (400). Hiratsuka, Kanagawa
prefecture (2,928), and Iwate University, Morioka (200
Glycine species), Japan. IITA, Ibadan, Nigeria (2,000).
Harbin, and Kirin Province, China. Pretoria, South Africa
(600). Suweon (300 Glycine species), and Cheong Kyang,
Seoul (1,300), Korea. Algot Holmberg and Soner AB,
Norrkoping, Sweden (1,200). AVRDC, Tainan (9,000), and
Taichung (2,800), Taiwan. Urbana, Illinois (4,100), and
Stoneville, Mississippi (1,700), USA. Leningrad, USSR
(2,500).
There are additional collections in Australia, Bulgaria,
Hungary, Philippines, [Southern] Rhodesia (Salisbury
[Harare]), and Romania.
Table 1. Divisions of USDA soybean germ plasm
collections (Urbana, Stoneville, Total). Table 2. Maturity
grouping of the USDA soybean germ plasm collection, 1976
(In the northern region [maturity group 00 to IV] there are
237 named varieties, 51 FC [Forage Crop] strains, 2,999 P.I.
[Plant Introduction] strains, and 3,287 total. In the southern
region [maturity group V to IX] there are 101 named
varieties, 39 FC [Forage Crop] strains, 1,514 P.I. strains, and
1,654 total).
Table 3. History of soybean introductions into the
United States. The earliest period given is 1898-1907;
the great surge in soybean introductions was in 1929-32
during the Dorsett-Morse expedition to East Asia; A total
of 11,594 strains have been introduced. Table 4. Maturity
grouping and origin of accessions through 1976 in USDA
wild soybean (Glycine soja Sieb. and Zucc.) germ plasm
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collection (there are 361 accessions; Country of origin: Japan
180, Korea 134. China and Taiwan 32. USSR 15). Table 5.
Species distribution of USDA perennial Glycine collection,
1976 (8 species [G. canescens, G. clandestina, G. falcata,
G. latrobeana, G. tabacina, G. tomentella, G. wightii] and
161 accessions from Australia, India, Africa, Taiwan, Japan,
Philippines, Ethiopia).
Note: The assignment of FC numbers began in about
1911 and was discontinued in 1957. Address: USDA.
7622. Bromfield, K.R.; Yang, Charles Y. 1976. Soybean rust:
Summary of available knowledge. INTSOY Series No. 10. p.
161-64. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Geographical and
seasonal appearance. Breeding for rust resistance. Additional
rust control measures. Biology and life cycle. International
working group.
Geographical appearance: Soybean rust was first
recorded, observed or collected on soybeans in various
countries as follows: 1934–Australia: First collected, but
serious proportions were not recorded until 1970-71.
1960s early–Since then in Taiwan it has been a serious
economic soybean disease. 1966–First reported in Thailand.
1970–Pantnagar, India: First observed. It was severe in
1974 but absent in 1975.
1970–In the Philippines, rust first became especially
serious this year, but was known before that time.
In Indonesia, about 80% of the soybean crop is grown
on the island of Java. “Soybean rust occurs throughout Java,
but it is thought to be more common and more severe in
western Java, the region of the island that has the greatest
number of rainy days and the highest total rainfall. Soybean
rust is considered the most serious soybean disease in
Indonesia. Observed yield reductions have ranged up to
81%.”
Rust has not yet been reported on soybeans in the United
States, nor elsewhere in the Western Hemisphere. Address:
1. USDA ARS, Plant Disease Research Lab., P.O. Box 1209,
Frederick, Maryland 21701.
7623. Delouche, J.C.; Rodda, E.D. 1976. Seed quality and
storage of soybeans. INTSOY Series No. 10. p. 38-39. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Attributes of seed
quality: Genetic purity, physical purity, germination (rate
should be 85% or higher), vigor. Quality of seed entering
storage: Field environment, harvesting and threshing. Drying
and storage.
“Soybean farmers in the United States recognized early
that soybean seed was somewhat different from the seed
of almost all other crops, such as maize, wheat, cotton, and
sorghum, with which they were familiar. Very often soybean

seed germinated poorly even immediately after harvest.
Germination further decreased during storage to the extent
that by the next growing season the seed was worthless for
planting. Ordinary seed-saving practices used by farmers for
self-pollinating crops that require replacement of the seed
only every three or four years did not, and still do not, work
well for soybeans...
“Soybean seed harvested when the moisture content
is above 14 percent must be dried to 13 percent or less
to maintain viability in bulk storage... In tropical and
subtropical areas, where the average annual temperature may
be as high as 25ºC or less and relative humidity of 60 percent
or less are maintained. Under these conditions soybean
seed of reasonably good quality when placed in storage will
remain viable for 8 or 9 months until planting. An alternative
to air-conditioned storage is to dry the seed to about 9
percent moisture and then package it in moisture-vapor-proof
packages. For this purpose polyethylene bags 10 mil (0.26
mm) thick or tightly sealed metal containers have proved
satisfactory.” Address: 1. Seed Technology Lab., Mississippi
Agricultural and Forestry Experiment Station, Mississippi
State Univ.; 2. Dep. of Agricultural Engineering, Univ. of
Illinois, Urbana.
7624. Koch, Carol. 1976. USSR, Polish seminars foundation
for future contracts. Soybean Digest. Nov. p. 19.
• Summary: “’Edible soy protein seminars being conducted
in Poland and the USSR are just the foundation on which
we hope to build a future for soybean market development
in these countries,’ according to Dennis Blankenship, ASA
director of market development.
“Conducted in late October, Blankenship remarked that
these seminars marked the first time American industry could
deal directly with prospective Soviet and East European
customers on the topic of soy protein foods as a means
of meeting world food needs. The seminars were jointly
sponsored by ASA, the Food Protein Council and the Foreign
Agricultural Service.
“Drawing together expert technicians in the production
and application of various soy protein products, the seminars
briefed government and institutional feeding officials
on the uses soy could have in their nutritional programs.
Delegates came from the USSR, Hungary, Poland, Romania,
Yugoslavia, East Germany, Czechoslovakia and Bulgaria.
“Among, the speakers at the seminars was Richard
Burket, Archer Daniels Midland. According to Burket, ‘As
an industry, the edible soy protein industry is rather young.’
But as a food product, it finds uses ranging ‘from basic [soy]
flour to the textured products and are used in everything
from bakery products to meat and dairy products.’ It looks to
be a growing market on an international basis, he contends,
because soy protein provides an economic protein source
that is versatile. It’s biggest boost came from the U.S.
Government when it’s use was approved in school lunch
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programs thus opening the door to the growing institutional
feeding market.
“One portion of the seminar discussed the nutritional
aspects of soy protein products; the general manufacturing
process plus composition, function and nutritional properties
of soy flour and grits; textured soy protein products, and
soy concentrates and isolates. Speaking to these topics,
respectively, were Dr. Irvin E. Liener, Univ. of Minnesota;
Dr. Donald Quass, Dawson Mills, Minnesota; Dr. Bernard
Link, Cargill Inc., Minnesota; Dr. L.D. Williams, Central
Soya Co., Illinois.
“The second part of each seminar covered the various
applications of soy ranging from consumer applications
to bakery, meat and whipping applications plus a look
at developments that may take place in the future. Chris
Edwards, Ralston Purina S.A., Belgium, opened the
discussion of soy applications and was followed by Robert
Bartz, Nabisco Protein Foods, New Jersey; Dr. Morton S.
Cole, Archer Daniels Midland, Illinois; William Readdy,
Griffith Laboratories, Illinois; Jaap Van Son, A.E. Staley, The
Netherlands; and Sheldon J. Hauck, Food Protein Council,
Washington, D.C.
“Addressing both seminars on the future soybean
supply prospects and technology available to U.S. soybean
farmers were Dick Falb, ASA, and Gerald Michaelson, ASA
president from Dawson, Minnesota.
Keynoting the Moscow meeting was U.S. Assistant
Secretary of Agriculture Richard Bell, and U.S. Ambassador
Richard T. Davies opened the Warsaw conference.
“A special 1-day seminar on soybean meal utilization
followed the USSR meeting.
“Following an introduction to participants by Alan
Trick, ag attache, Dick Falb, ASA, provided an overview of
U.S. soybean production. Then the conferees were given the
technical information for application of soybean meal in their
livestock and poultry rations.
“Dr. Keith Smith, ASA animal nutritionist, discussed
the production, composition and utilization of soybean meal;
and Dr. Park Waldroup, Univ. of Arkansas, delineated current
trends in amino acid nutrition.
“Dr. Vaughn Speer, Iowa State Univ., addressed the use
of soybean meal and amino acid requirements for pregnancy
and lactation in swine. Closing out this special conference
was W.W. Cravens, Central Soya, discussing soybean meal
usage in U.S. feed.
“With favorable reception of these seminars, both from
the soy for human nutrition standpoint and for livestock
rations, Blankenship says ASA hopes to be able to expand
communication channels between the U.S. and these
countries.”
7625. Kogan, Marcos. 1976. Soybean disease and insect
pest management. INTSOY Series No. 10. p. 114-21. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of

Agric., Univ. of Illinois at Urbana-Champaign). [51 ref]
• Summary: Contents: Introduction. Main features of
current soybean pest management systems: Correlation
between crop and pest phenologies, establishment of
economic damage thresholds, improvement of sampling
procedures, understanding behavioral and ecological
characteristics of pests and their natural enemies, use
of selective pesticides, use of cultural control practices,
use of varieties with multiple pest resistance, avoidance
of conflicting actions in pest control, use of dynamic
simulation models. Main soybean insect pests in the Orient
and Australia. A hypothetical pest management problem.
Phases of an integrated pest management program: Phase I
(transplantation of existing technology), Phase II (Expansion
of local data base), Phase III (Integration). Conclusion.
Acknowledgment. Address: Section of Economic
Entomology, Illinois Natural History Survey and IL Agric.
Exp. Station, Univ. of IL, Urbana, IL.
7626. Soybean Digest. 1976. Fair encourages soy use as
food. Nov. p. 30.
• Summary: “Foreign diplomats and agricultural attaches
attending a special reception on Capitol Hill in September
nibbled on Swedish meatballs, ‘terrific tacos,’ Polynesian
tidbits and other fancy hors d’oeuvres–all made from
soybeans. The buffet, designed to show the wide variety
of food uses for soy protein, was a feature of the 1976
International Soybean Fair, which hosted diplomatic
representatives from over 70 foreign countries. The fair was
the brainchild of Representative Paul Findley (Republican
from Illinois), who arranged a similar event in 1972...
ASA’s [the American Soybean Association’s] Princess Soya
Mary Nell Taylor was hostess for the fair... Findley said the
fair’s emphasis was on ‘encouraging the use of soybeans
and soy products as food to help feed the protein-deficient
peoples of the world.’” A photo shows: USDA Assistant
Secretary Richard Bell, Princess Soya Mary Nell Taylor,
Representative John Jenrette (Democrat, South Carolina),
and Richard Burket of Archer Daniels Midland Co.
7627. SoyaScan Notes. 1976. Chronology of soybeans,
soyfoods and natural foods in the United States 1976
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Feb. KQED-TV in San Francisco, California,
airs a 30-minute special titled “Tofu.” It is an interview with
William Shurtleff and recipe preparation by Akiko Aoyagi.
March. “The Joys of Soy” by Brenda Bortz, published in
Organic Gardening and Farming magazine is the first major
popular article on tempeh in America. In June, Prevention
magazine runs a cover story on tempeh.
April. Soybeans: Brazil as a Competitive Force by J.M.
Schultz and W.P. Mason submitted as a Harvard Business
School MBA thesis. One of the best early in-depth analyses.
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April. The second of the new wave of commercial
Caucasian-run tofu shops is started by Peter and Judy Beane
in Portland, Maine. There were at least 7 small commercial
Caucasian-run tofu shops in America by the end of 1976.
May-June. Mother Earth News publishes the first of five
long articles on soyfoods, each excerpted from The Book of
Tofu.
June 2-5. First International Workshop on Low-Cost
Extrusion Cookers held at Colorado State University, with
51 participants. Organized by Judson Harper and Richard
Jansen, with funding from USAID through USDA. The
173-page proceedings, edited by Wilson and Stumpf, are
published shortly thereafter. Cereal-soy blends are seen as
having great promise for production in developing countries.
This year cereal-soy blends are first produced in Third
World countries using low-cost extrusion cookers: Thriposha
in Sri Lanka and Maisoy in Bolivia.
July 20. What is Tofu? pamphlet by Shurtleff and
Aoyagi published by Westbrae Natural Foods in Berkeley.
Aug. 6. New-Age Foods Study Center established by
Shurtleff and Aoyagi in Lafayette, California. The name was
changed to The Soyfoods Center in Sept. 1980.
Aug. Larry Needleman of The Learning Tree in
California introduces America’s second tofu kit, which soon
becomes the best-seller nationwide.
Aug. Farm Food Company, a branch of The Farm in
Tennessee, opens America’s first soy deli, in San Rafael,
California. They serve tofu sandwiches, salads, salad
dressings, and cheesecakes; tempeh burgers, deep-fried
tempeh cutlets, tempeh with creamy tofu topping, and
Indonesian delight (tempeh strips); soymilk ice cream,
shakes, yogurt, mayonnaise, and whipped creme; soybean
stroganoff and burritos; and TVP chili. They essentially
launched the concept of second-generation soyfood products.
Sept. 23. The Book of Miso, by Shurtleff and Aoyagi
published by Autumn Press.
Sept. 29. Shurtleff and Aoyagi begin “Tofu and Miso
America Tour.” They do 70 public programs nationwide and
travel 15,000 miles in their white Dodge van, continuing
until 3 Feb. 1977. In the van they carry hundreds of copies of
The Book of Tofu and The Book of Miso and many of Larry
Needleman’s tofu kits, plus little bags of natural nigari, all of
which they sell at their programs. They usually have meals
and spend the night with the people who have sponsored and
organized their program. They also visit numerous soyfoods
producers and researchers, including The Farm in Tennessee
from Dec. 21 to Jan. 2. After the tour, tofu shops started in
most of the areas where they spoke.
Sept. Dr. Kenneth Bader becomes executive director
of the American Soybean Association. With the help of
increasing funding from checkoff programs, he ushers in an
era of growth, and increased activity and strength for ASA.
Oct. 13-15. Seminars on the use of soy protein for foods
and meal for feeds are held in Moscow, sponsored jointly by

the U.S. Foreign Agricultural Service, the American Soybean
Assoc., and the Food Protein Council. More than 200 Soviet
officials attended.
Oct. The Joy of Soy, by Sylvia E. Anderson selfpublished in New Jersey.
Nov. Island Spring starts making tofu in Vashon,
Washington. Founded by Luke Lukoskie and Sylvia Nogaki.
Dec. The term “soyfoods” (spelled as one word) is
coined by Benjamin Hills of Surata Soyfoods in Eugene,
Oregon, for use in their company name. It is first used in a
book (Tofu & Soymilk Production) by Shurtleff and Aoyagi
in July 1979, and as a magazine title in July 1980.
Dec. Morinaga Milk Industry Co. in Japan is granted
the world’s first patent on a method for manufacturing
aseptically packaged tofu (in Tetra Brik cartons), U.S. Patent
4,000,326.
* Kibun, in Japan, introduces East Asia’s first
commercial fermented soymilk products, a line of
acidophilus soymilk drinks brand-named Soena.
* Beginning of the rise of the modern soymilk industry
in Japan. This is the first year that a significant amount of
soymilk was sold.
* Kikkoman soy sauce passes La Choy to become
America’s best selling brand of soy sauce. The three major
soy sauce markets are consumer retail, restaurants and other
institutions, and industrial (for food processors). La Choy
may still be the leader in consumer retail; Kikkoman leads in
restaurants.
* Beef consumption in America peaks at 95.4 pounds
per capita. It had risen rapidly from 38.6 lb/person in 1930.
After 1976 it falls steadily, hitting 75 lb/person in 1985.
* National Soybean Research Program established in
Brazil, building upon the National Soybean Project (1972)
and the National Soybean Research Center (1975).
7628. Bookwalter, G.N. 1976. Trip report on lectures and
demonstrations at Meals for Millions (MFM) Foundation,
1800 Olympic Boulevard, Santa Monica, California 90406,
on November 1-4, 1976. Peoria, Illinois. 3 p. Dec. 6. Typed,
without signature. [1 ref]
• Summary: This is a report for the ED [Engineering
and Development Laboratory] files. Contents: Personnel
contacted: Mark Sterner, Hank Sterner, and Gideon Zeidler.
Student participants in training program (name and country
of 7 students from India, Costa Rica, Chile, Malaysia,
Nigeria, Korea, Turkey). Preparation of instantized corn
meal. Preparation of mixed weaning food. Taste panel.
Texturized soy protein research. Equipment development.
Bookwalter concludes: “My general impression of
both the MFM and student participants was extremely high.
MFM has a highly productive research program with a small
staff. The student participants were all intelligent and well
educated. I’ve never seen so much friendliness, enthusiasm,
discussion, and dedication, both within MFM personnel and
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the student participants. I left with the feeling that a great
deal of good would come from this.” Address: USDA ARS
Northern Regional Research Center, Peoria, Illinois 61604.
7629. Carpenter, Dorothy L.; Lehmann, J.; Mason, B.S.;
Slover, H.T. 1976. Lipid composition of selected vegetable
oils. J. of the American Oil Chemists’ Society 53(12):173-18.
Dec. [12 ref]
• Summary: Gives data on the composition of 14 selected
liquid vegetable oils sold commercially in Washington,
DC, in May 1972, including soybean oil, soy-cottonseed
blends, etc. Brand names are given. Includes the fatty
acid composition, content of trans fatty acids, location of
the double bonds in the unsaturated fatty acids, percent
conjugation, tocopherol content, ratio of polyunsaturated
to saturated fatty acids, and the ratio of -tocopherol to
polyunsaturated fatty acids. Trans fatty acid isomers were
found in commercial vegetable oils. Address: Lipid Nutrition
Lab., Nutrition Inst., ARS, USDA, Beltsville, Maryland
20705.
7630. Crops and Soils Magazine. 1976. Better farm crops:
Large-seeded soybean [Grande]. 29(3):23. Dec.
• Summary: The section titled “Varieties” begins: “New
soybean variety has larger seeds than normal. The University
of Minnesota Agricultural Experiment Station has developed
a new soybean variety called Grande.” The breeder was J.W.
Lambert. Grande compares favorably in yield with the Swift
and Evans varieties, but it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Registered seed was available in 1976 and certified seed will
be available in 1977.
7631. Knuckles, B.E.; deFremery, D.; Kohler, G.O. 1976.
Coumesterol content of fractions obtained during wet
processing of alfalfa. J. of Agricultural and Food Chemistry
24(6):1177-80. Nov/Dec. [27 ref]
• Summary: Soybean sprouts are very high in coumestrol
(71.1 micrograms per gram), an estrogen that occurs in
extremely low amounts in most other soybean products
(typically 0.2 to 1.2 micrograms per gram). The biological
significance of the high coumesterol level in soybean sprouts
is unknown. Address: USDA Western Regional Research
Lab., Berkeley (Albany), California.
7632. Sands, David C.; Hankin, Lester. 1976. Fortification
of foods by fermentation with lysine-excreting mutants
of lactobacilli. J. of Agricultural and Food Chemistry
24(6):1104-06. Nov/Dec. [12 ref]
• Summary: Both wild-type Lactobacillus acidophilus and
a lysine-excreting mutant were used to ferment soymilk to
make yogurt. The wild type decreased the lysine content of
the soymilk by 20% whereas the mutant increased it by 14%.
The use of lysine-excreting mutants in producing fermented

foods is compared with direct fortification of foods with
lysine and modification of plant protein through genetics.
Address: Dep. of Plant Pathology and Botany, and Dep. of
Biochemistry, Connecticut Agric. Exp. Station, New Haven,
Connecticut 06504.
7633. Sisson, V.A.; Miller, P.A.; Campbell, W.V.; Van Duyn,
J.W. 1976. Evidence of inheritance of resistance to the
Mexican bean beetle in soybeans. Crop Science 16(6):83537. Nov/Dec. [4 ref]
Address: North Carolina Agric. Exp. Station, Raleigh.
7634. Soybean Digest. 1976. Seminars disperse new ideas,
new concepts: Soybean meal. Soy protein. Dec. p. 26.
• Summary: “On Oct. 13-14 and Oct. 18-19, the American
Soybean Assn. in cooperation with the Food Protein Council
and the USDA’s Foreign Agricultural Service made soybean
history by presenting in Moscow, USSR, and Warsaw,
Poland, seminars on edible soy protein. For the first time in
both countries, top government and industrial officials were
thoroughly briefed on the ‘practical economic and scientific
application of soy protein in food usage,’ according to Alan
Trick, ag attache at the U.S. Embassy in Moscow.”
7635. Vakili, N.G.; Bromfield, K.R. 1976. Phakopsora rust
on soybean and other legumes in Puerto Rico. Plant Disease
Reporter (USDA) 60(12):995-99. Dec. [6 ref]
• Summary: In June 1976 Phakopsora pachyrhizi (soybean
rust) was observed on the soybean variety Williams; by
August the varieties Biloxi, Hardee, and Santa Rosa,
growing nearby, were also rusted. The authors note: “To
our knowledge, this is... the first observation of Phakopsora
on soybean in the western hemisphere.” As early as 1926
Seaver and Chardon reported Phakopsora vingae (probably
a name for Phakopsora rust) on three legumes (not including
soybeans) from Puerto Rico to St. Thomas (in the U.S.
Virgin Islands). They noted that the fungal disease had also
been found in Cuba and Trinidad.
“Of significance is the fact that Hiratsuka (1935)
considers P. vignae Arthur to be a synonym of the soybean
rust organism, P. pachyrhizi. Additional names reduced
by Hiratsuka to synonymy with P. pachyrhizi are: Uredo
vignae Bres., Uredo sojae Hennings, Uredo concors Arthur,
Physopella concors Arthur, Phakopsora sojae Fujikuro,
Phakopsora sojae Sawada, and Uromyces sojae Miura non
Sydow.”
Note: Ono et al. (1992, p. 836) consider this soybean
rust to be the more benign P. meibomiae. Address: 1.
Research plant pathologist, ARS / USDA, Mayaguez Inst. of
Tropical Agriculture, P.O. Box 70, Mayaguez, Puerto Rico
00708.
7636. Bates, R.P. 1976. Fresh green-mature soybeans:
A nutritional, versatile vegetable. Florida Cooperative
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Extension Service. FS-1. 4 p. *
7637. Rackis, J.J.; Akers, H. 1976. Joint trip report:
Morocco, Algeria, Libya, Zambia, and Nigeria. American
Soybean Association. *
7638. USDA Northern Regional Research Center. 1976.
Removal of phytic acid in soybeans to increase utilization of
trace elements in soybeans and also the solubility of soybean
protein. Report of the USDA Northern Regional Research
Center. p. 11. *
Address: Northern Regional Research Center, Peoria,
Illinois.
7639. Ballon, F.B.; Resma, P. 1976. Grain legumes in
the Philippines. In: M.A. Rifai, ed. 1976. ASEAN Grain
Legumes. Bogor, Indonesia: Central Research Institute of
Agriculture. 225 p. See p. 17-21.
• Summary: During the past years, production of leguminous
grains has been confined mainly to leguminous vegetables
intended for domestic consumption. Most of the soybeans
and soybean meal used in the Philippines have been
imported. Address: 1. Bureau of Plant Industry, Manila,
Philippines.
7640. Batra, L.R.; Millner, P.D. 1976. Asian fermented foods
and beverages. Developments in Industrial Microbiology
17:117-28. [53* ref]
• Summary: “Kenima. This soybean product is known from
Nepal, Sikkim, and Darjeeling districts of India. Externally,
it resembles Indonesian tempeh and is consumed in the same
manner: salted, deep-fried, and used as an adjunct to staples
such as rice. Soybeans, soaked and dehulled, as described
above, are cooked in water for 2-3 hours, presumably
inoculated by chance inoculum, and wrapped in leaves of
banana or other large leaves. In 24-48 hours at 22-30ºC,
and sometimes longer, the beans become mucilaginous. No
yeasts or filamentous fungi were recovered consistently from
the three samples analyzed from Darjeeling, but two rodshaped, acid-producing bacteria, present at levels of 1-10
million per gram of wet weight, were recovered. Uncooked
kenima was unappealing to the western taste but when deepfried and salted, it had a pleasant, nut-like flavor.” A photo
shows kinema spread on a mat as sold at market places in
northeast India.
Note 1. This is the earliest document seen (Jan. 2012)
that mentions kenima (kinema) or that uses the word
“kenima” to refer to “kinema.” It is actually much more
closely related to natto than to tempeh in consistency,
appearance, and type of fermentation organisms used.
Note 2. In 1986 Batra stated that in this 1976 publication
the incubation temperature of “kenima” was erroneously
reported as 22-30ºC; it should have been 35-45ºC. Address:
ARS, USDA, Beltsville, Maryland 20705.

7641. Bernard, R.L. 1976. United States national germplasm
collections. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 286-89.
Address: Dep. of Agronomy, Univ. of Illinois, UrbanaChampaign.
7642. Bromfield, K.R. 1976. World soybean rust situation.
In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 491-500.
[25 ref]
• Summary: Contents: Distribution of soybean rust.
Taxonomy of the pathogen. Etiology. Epidemiology. Disease
losses. Control. Current research. References.
“In tropical and subtropical areas of Asia, soybean
rust is a serious disease... At AVRDC [Taiwan], it has been
observed that plants of all ages can be infected in the field if
inoculum is present and if weather conditions are favorable.
In Australia, this disease was found at coastal locations in
Queensland and New South Wales. Yield losses causes by
soybean rust were not consistent, varying from 10% to 80%.
Soybean varieties immune to rust had not been found and
no available varieties with a high degree of physiological
resistance occur. Use of resistant cultivars, chemical,
biological and cultural controls and current research in these
areas are summarized” (from AVRDC 1992, #62). Address:
Plant Disease Research Lab., ARS, USDA, Frederick,
Maryland.
7643. Burket, R.E. 1976. Market potentials for high protein
foods and food ingredients from soybeans. In: L.D. Hill, ed.
1976. World Soybean Research [Conference I: Proceedings].
Danville, Illinois: Interstate Printers and Publishers, Inc. xvii
+ 1073 p. See p. 817-19.
• Summary: Soy proteins already enjoy large markets in such
areas as baked goods and processed meats. Any soy protein
product to be used as a food ingredient or to construct a
food analog product must have three basic characteristics: It
must be able to justify its use on an economic basis and on a
functional basis, and it must be accepted by consumers as a
quality product.
The prices and protein content of various soy protein
products are as follows: Soy flour 10 cents/lb, more than
50% protein. Soy protein concentrates 25-30 cents/lb,
approximately 70% protein. Isolate soy protein products 5560 cents/lb, over 90% protein. Textured soy protein products
made from soy flour 16 cents/lb. Textured soy protein
concentrates just over 30 cents/lb.
Given that a dry textured soy flour product costs 16
cents/lb, when hydrated with 1½ times its weight in water, it
costs only 7 cents/lb; in a wide variety of applications, it can
replace commercial meat products costing up to 10 times that
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price.
Approximately 68% of the protein consumed by
Americans is animal protein. The rising prices of animal
products and the concern about problems caused by
cholesterol began to create an interest in more economic and
healthful foods just at the time when makers of edible soy
protein products were launching new and improved products.
In Feb. 1971, USDA’s Food and Nutrition Service
approved the use of textured vegetable protein products as
a partial meat replacer in Type A school lunches, signifying
that the use of soy proteins had “come of age.” It was soon
demonstrated that these soy proteins could allow savings
of 20-30% of the cost of meat and still maintain product
quality [with less fat] and nutrition. Address: President,
Protein Specialty Div., Archer Daniels Midland Co., Decatur,
Illinois.
7644. Directions for tempeh fermentation. 1976. Peoria,
Illinois: USDA NRRC. 1 p. Sent to those ordering tempeh
starter. Single sided. 28 cm. Unpublished manuscript.
• Summary: Steps 1-7 describe how to make tempeh in a
typical home. A footnote at the end of step 7 states: “(1)
The odor of the fermented product should be pleasant
without the odor of ammonia. If this odor is present, then
the fermentation has gone too long. (2) Any other unpleasant
odor indicates the development of undesirable bacteria.”
Step 8 (a basic recipe) states: “This mass of mycelium
and beans is then sliced into thin slices about ½ cm. or less
in thickness, dipped into salt water, and fried in a vegetable
oil. The slices will become a golden brown color and are
delicious when hot. One may want to salt to suit one’s taste
and some like to add soya sauce or ketchup to the hot, crisp
slices.”
Suggested containers: The tempeh should be fermented
in shallow metal trays or perforated plastic bags at 31ºC
(88ºF) for 20-24 hours.
Note: Although no authors’ names appear on this sheet,
it was written by Dr. H.L. Wang and co-workers. Address:
Northern Regional Research Lab., Peoria, Illinois.
7645. Dutton, Herbert J. 1976. Developments in edible oil
production. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 805-10.
[17 ref]
• Summary: “In the early 1940’s, soybean oil was considered
neither a good industrial paint oil nor a good edible oil.
Only under the exigencies of World War II was it added to
margarines–and then to the absolute limit of 30 percent! The
history that I have to review is a story of progress from a
minor edible oil of dubious value in the 1940’s to the major
edible oil, labeled on premium products, of the 1970’s.
“It is also a story of cooperation of government research,
on the one hand, and industrial implementations of research

findings on the other. In the 1940’s, the soybean processing
industry came to the Northern Regional Research Center
(NRRC) saying, in effect, the flavor of soybean oil is the
number one problem of our soybean industry; we have
tried all the easy Edisonian approaches, and they do not
work. What is needed is a basic long-term study that is too
costly and too basic for any one of our individual member
companies to carry out. Will you undertake to solve this
problem for the soybean industry?
“Trivial as it may seem at this point in time, the first
significant milestone in research was the development of
more objective methods of assessing flavor and odor (16).
With the development of taste panel procedures at NRRC–
i.e., paired samples, triangle tests, and a hedonic scale–
industry now had a way of evaluating the quality of oils. In
referee samples, numerical values from a taste panel in one
plant could be reproduced quite easily by a panel in another
company or research institution. Equally important perhaps,
research finally had a reliable way of comparing samples
and assessing more reliably the benefit of a given processing
treatment rather than the judgment of a single expert.
“With this new tool, trace metals were identified as
having special significance in soybean oil compared to other
edible fats and oils. Whereas, cottonseed oil can tolerate
copper and iron in the parts per million (p.p.m.) range,
soybean oil is ruined by as little as 0.3 p.p.m. of iron and
0.01 p.p.m. of copper (9). What followed this announcement
about the deleterious effect of trace metals, especially in
soybean oil, was removal of brass valves in refineries and
conversion from cold rolled steel deodorizers to stainless
steel and even to nickel.
“Strange as it may seem in retrospect, we had to
establish that ‘soybean flavor reversion,’ as it was incorrectly
called, was an oxidative process. Whereas, in the active
oxygen method (AOM) a peroxide value of 20 to 30 served
as an index of rancidity in common oils and fats, soybean oil,
NRRC research demonstrated, had already passed through
acceptable ranges of flavor by the time it had reached a
peroxide value of merely 3. This was less than one drop
of thiosulfate in the old procedure and therefore ignored
as titration of the blank. When we once more sharpened
up our analytical tools, the relation of peroxidation to offflavor became unmistakable. The response of industry to the
conclusion that reversion was oxidation was to blanket oils
with inert gas at all critical high-temperature steps, including
final packaging.
“The next milestone has the aspects of a cloak-anddagger story. At the close of World War II, Mr. Warren H.
Goss, a chemical engineer at NRRC, was commissioned a
major in the Army on special assignment to follow Patton’s
advancing tanks through Germany and to investigate the
German oilseed industry. As the troops advanced, he kept
hearing about a recipe to cure soybean reversion, but not
until he reached Hamburg did he learn exact details. It
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was a strange formula involving many washings and such
steps as contacting oil with water glass; but weird or not,
when tested at NRRC it worked. It worked, as we were to
learn, not because of the unusual washing treatments, but
because citric acid was added to the deodorizer (8). We then
determined what the citric acid was doing; it was complexing
and tying up trace metals so that they no longer served as
prooxidant catalysts. Based upon this discovery came the
surge of metal deactivators–i.e., sorbitol, phosphoric acid,
lecithin, polycarboxy acids, and starch phosphates (10).
The immediate response of industry was to adopt metal
deactivation, and I suspect that today there is not a pound of
soybean oil product not protected by citric acid or some other
metal deactivator.
“These palliative steps, important as they were, still
begged the question as to what causes off-flavor to develop–
i.e., what is the unstable precursor? Unsaponifiables, i.e.,
sterols, were suspect. Circumstantial evidence pointed to the
7 percent content of linolenic acid, which draws its name
from linseed oil where this trienoic fatty acid amounts to ca.
50 percent.
“In what is now, I surmise, a classic experiment, we
interesterified 9 percent per linolenic acid into the glyceride
structure of a nonreverting non-linolenic acid oil; namely,
cottonseed oil (7). Just to make sure our interesterification
step was not deceiving us, as a control we introduced
9 percent linoleic acid into cottonseed oil that already
contained ca. 45 percent of this acid. After storage we
presented these two interesterified oils in organoleptic
triangle tests, along with stored authentic cottonseed
and soybean oils. As expected, the taste panel identified
cottonseed interesterified with linoleic acid as cottonseed oil,
but the same panel identified cottonseed oil interesterified
with linolenic acid as soybean oil!
“Evidence that linolenic acid is the flavor and odor
precursor of reversion flavor has been widely confirmed and
is now generally accepted; anything that lowers linolenic
acid (breeding, extraction, hydrogenation) also improves
flavor stability. The observation that highly purified cis-9,
cis-15 ‘linoleic acid’ on storage smells painty makes us
suspect that the cis-15 double bond is critical to painty odor
development in soybean oil.
“Armed with this new basic information, what can be
done? Three alternatives suggest themselves with regard to
linolenic acid removal: (1) breed it out; (2) extract it out; or
(3) react it out.
“When the first alternative was presented to the soybean
breeder, after due reflection, he replied that soybeans are
homozygous, which roughly translated to chemist’s language
meant, ‘It can’t be done.’
“Extracting linolenic acid-containing glycerides
appeared practical; all one needed was a better extraction
column. In fact, during World War II, Pittsburgh Plate Glass
was extracting a tank car per day of soybean oil with furfural

to give an improved paint oil fraction and an improved edible
oil fraction (6). Calculations from the ‘even distribution’
theory devised by Professor Hilditch in England said it could
be done. Unfortunately, for the flavor problem, soybean oil
turned out to be not ‘evenly’ distributed but more nearly
‘randomly distributed’ as studied with countercurrent
distribution (17), made possible by hundreds of tubes of a
glass pipe-organ-like instrument. This random pattern of
distribution also meant it could not be done–not with ‘all the
king’s horses and all the king’s men.’
“Of the three alternatives listed, reacting out linolenic
acid was chosen as the most probable research approach–and
thereupon began a long search for selective hydrogenation
catalysts–those that would react with linolenic acid but
not attack the desired, essential polyunsaturated fatty acidlinoleic (13).
“At this point, industry came out with its solution to the
reversion problem in the form of a mildly hydrogenated (3
percent linolenic acid rather than 8 percent) and winterized
soybean salad oil. Sealed in a brown glass bottle to protect it
from light and from metals, deodorized with citric acid, and
blanketed and packed with inert gas, this oil represented the
embodiment of all that research had been preaching. It was
the epitome of the best American processing technology.
Storage studies at room and elevated temperatures showed
this product to be of unusual stability (11).
“So impressed was I with this oil that armed with 12
pints in an oversized briefcase I undertook a trip around
the world under the sponsorship of the Soybean Council of
America. I spoke to trade associations in Japan, taught oil
chemistry in India, and held industrial seminars in Germany.
But when I reached Italy and a soybean plant south of Rome,
I had my comeuppance. Here the manager first cordially
thanked me for bringing the oil and then proceeded to pour
my precious sample, carried half way round the world, into
a black iron frying pan. He heated the oil to 200ºC. in an
empty room. A minute later when we reentered the room
his verdict was–the room had a more pungent odor than
the manager’s own soybean oil (naturally); but even worse,
it was unacceptable to the Italian consumer as a substitute
for olive oil for deep fat frying. That was the day I learned
our bottle of stable U.S. soybean oil would have to be
still further improved to compete and find a market in the
Mediterranean region (12).” Continued. Address: Northern
Regional Research Lab. ARS USDA, Peoria, Illinois.
7646. Dutton, Herbert J. 1976. Developments in edible oil
production (Continued–Document part II). In: L.D. Hill, ed.
1976. World Soybean Research [Conference I: Proceedings].
Danville, Illinois: Interstate Printers and Publishers, Inc. xvii
+ 1073 p. See p. 805-10. [17 ref]
• Summary: (Continued): “Fortunately, at this time our basic
researches of catalyst selectivity bore fruit. NRRC’s Dr. S.
Koritala found that among many metals he was reducing
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with sodium borohydride and depositing on Kieselguhr,
copper behaved with almost enzymatic specificity,
hydrogenating linolenic acid some 15 to 20 times more
rapidly than linoleic acid (3, 14). It meant not 3 percent
linolenic salad oils but ‘zero’ percent linolenic oils could be
produced, with little attack on the essential linoleic acid and
with concomitantly low winterization losses. Room odor
studies, similar to the study done in Italy but conducted by
our taste-odor panel, could scarcely detect the fishy odors
characteristic of unhydrogenated soybean oil or of soybean
oil partially hydrogenated by conventional nickel catalysts.
“Now, I can report to you that in the United States a new
plant has been built and has come on stream using copper
catalysts. A large producer in Holland was observed last fall
to be test marketing three brands of copper-hydrogenated
soybean oil in France, and a major French oil processor has a
plant operating with copper catalysts.
“The special interest in copper-hydrogenated soybean
oil in France stems in part from the quadrupling in price
of peanut oil coming from the African colonies. (Aflatoxin
in the meal lowers its feed value and therefore raises oil
prices.) A French law permits soybean oil with less than 2
percent linolenic acid to be sold as a salad cooking oil. The
copper-hydrogenation soybean oil should rank as one of the
important developments in edible oil production in recent
years.
“As a researcher I cannot resist speculating about ‘what
is at the end of the tunnel’ or ‘just around the corner’ for
edible oil production. One development has to be computer
control of the soybean refinery. Where the petroleum oil
refinery may be said to be generally automated and under
computer control, vegetable oil refining may be said to
be highly automated but, except for rare and unconfirmed
rumors, not yet under computer control.
“The first problem to rear its ugly head when we
consider computerization of a vegetable oil refinery is the
virtual nonexistence of appropriate transducers. Transducers
are those ‘black boxes’ that convert chemical analyses
to analog electrical signals which can read by a digital
computer.
“Researchwise, we have begun to devise transducers
where not already available and to modify and adapt where
they are ‘on the shelf’ (2). For soap content we have devised
a transducer consisting of a simplified flame photometer
for sodium ion to give an electrical signal; for color we
have built a modified filter photometer to give an electrical
signal proportional to pigment content; and for free fatty
acids we have programmed an automatic titrator to change
samples and give electrical signals proportional to amount
of free fatty acids. For temperature, there are, of course,
thermocouples; for alkalinity, a pH meter; for rotor speeds,
an electrical tachometer–all giving electrical signals.
“Specifically for the unit operation of hydrogenation,
we have worked with an instrument company to develop an

attenuated total reflectance infrared filter photometer–this
to monitor the trans- from cis-bond conversion; we have
adapted a continuous flow refractometer to indicate iodine
value and an electronic flow meter to measure hydrogen
absorption. All these devices give electrical signals as
analogs of the chemical analyses (5). These may serve as
direct input to a real time or process control-type computer.
“Implementation of computer control may be anticipated
in three phases. In the first phase, namely, monitoring,
analog signals are converted by the computer to appropriate
numbers and units of the desired chemical analysis. These
analytical values would be reported to the refinery operator
over a teletype located at the remote site of the refinery. The
second phase of implementation uses the computer ‘brain’
in decision making and sending to the refinery operator the
instructions such as to raise the amount of alkali, change
its Baumé, raise or lower temperatures, or alter flow rates.
The third phase of implementation closes the loop or has the
computer opening and closing valves, raising and lowering
temperatures, or altering flow rates and speeds. Already
computer-based refining loss meters are being announced
by vendors. At the World Conference on Vegetable Oil
Processing Technology in Amsterdam in March 1976,
automation was included in the program as a new topic for
discussion. Indeed, this novel development does seem to be
just around the corner.
“On a quite different phase of our latest developments
comes a challenge to the time-honored procedure of
hardening fats by hydrogenation. A shrewd wag long ago
observed that if hydrogenation were discovered today,
it probably would never be approved by the Food and
Drug Administration. The basis for this witticism is our
prior ignorance of the complex mixture of isomers that
hydrogenation catalysts produce (4). In part, the demand
for unhydrogenated products comes from whole animal
and molecular level research that compares metabolism
of natural and hydrogenated fat isomers (1). In Europe,
nutritional margarines with no trans double bonds have
already appeared and are being promoted for health
reasons. But these zero trans fats may also be formulated
for practical reasons. In Europe, natural saturated fats and
natural unsaturated fats are available for blending. The
interesterification process for blending and improving
physical properties of products may be more economic
than the hydrogenation process. While availability of
saturated fats for blending is not so prevalent in the United
States as in Europe, we believe zero trans fats can be made
from 100 percent soybean oil by the simple expedient of
interesterifying soybean tristearin with soybean oil to get the
desired plasticity characteristics for margarine oil (15).
“In conclusion, in no sense of finality can my review
be said to have met the broad promise of present and future
developments in edible oil production; it does, it is hoped,
give you an insight into the ongoing progress of cooperative
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basic research and industrial development and points to
revolutionary developments in edible oil production that are,
or seem to be, the direction the growing tip is taking us.”
Address: Northern Regional Research Lab. ARS USDA,
Peoria, Illinois.
7647. Hartwig, Edgar E. 1976. Improvement of soybeans by
breeding. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 217-21. [2
ref]
• Summary: Contents: Early history. Breeding for disease
resistance. Breeding for nematode resistance. Breeding for
combined disease and nematode resistance. New strains
of pests. Breeding for resistance to foliar-feeding insects.
Summary. Literature cited. Address: ARS, USDA, Stoneville,
Mississippi.
7648. Hesseltine, C.W.; Swain, E.W.; Wang, H.L. 1976.
Production of fungal spores as inocula for Oriental fermented
foods. Developments in Industrial Microbiology 17:101-15.
[25 ref]
• Summary: Contents: Introduction. Discussion: Inocula for
fungi may be prepared in a number of forms or states. Sufu
or Chinese cheese. Mold cheese made from milk. Tempeh.
Chinese yeast and similar products (incl. ragi and murcha).
Koji. Industrial production of Aspergillus oryzae spores (tane
koji).
Six desirable inoculum characteristics are discussed.
Address: Northern Regional Research Lab., Peoria, Illinois.
7649. Hill, Lowell D. ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers & Publishers, Inc. xvii + 1073 p. Held 3-8 Aug.
1975 at Champaign, Illinois. Illust. No index. 25 cm. [1000+
ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. 1. Production (p. 5-374):
Growth habits and cultural practices, fertilization and
nitrogen fixation, equipment, genetics and varietal research,
techniques of research and selection. 2. Protection (p.
375-638): Control of soybean pests, weed control, disease
control, insect control (incl. nematodes). 3. Economics of
marketing and production (p. 639-774): World trade and
competition, price relationships, storage and transportation.
4. Utilization (p. 775-998): Food products and human
consumption. Animal feed. 5. Summing up (p. 999-1024).
Contributed papers–authors and titles. Authors of invited
papers (directory of 199 authors). List of participants
(directory by country of 522 people).
Note 1. 622 people from 48 countries attended this first
World Soybean Research Conference. It was held on 3-8
August 1975 at the Ramada Inn, Champaign, Illinois. 168
papers were presented at the 5-day session. The Conference

was sponsored by the University of Illinois, Illinois Natural
History Survey, USDA, U.S. Agency for International
Development, and the National Soybean Crop Improvement
Council.
Note 2. These are the proceedings of the world’s first
international soybean research conference, held in Aug. 1975
at Champaign, Illinois. Address: Univ. of Illinois, UrbanaChampaign.
7650. Hymowitz, T. 1976. Soybeans. In: N.W. Simmonds,
ed. 1976. Evolution of Crop Plants. London and New York:
Longman. xii + 339 p. See p. 159-62. [10 ref]
• Summary: “Introduction: The soybean is the most
important legume grain crop in the world in terms of total
production and international trade...
“Cytotaxonomic background: Plant breeders and
geneticists attempting to improve the soybean have often
been frustrated by the state of confusion concerning its
taxonomy. Over 280 species, subspecies and taxonomic
varieties have been listed under Glycine. Fortunately, recent
studies by Hermann (1962) and Verdcourt (1966, 1970) have
greatly clarified the taxonomy of the genus Glycine. There
are nine species listed here.
“Early history: Probably, the eleventh century B.C. date
will be pushed back in time as additional archaeological
evidence is uncovered in the People’s Republic of China.
“Recent history: However, starting in 1924, soybeans
began their almost incredible rise to prominence in the
United States... The northern central states of Illinois, Iowa,
Missouri, Indiana, Minnesota and Ohio produced 66 per
cent of the US total and the Mississippi river delta states of
Arkansas, Mississippi, Louisiana and Tennessee produced
16 per cent... Starting in the 1940s, the US Department of
Agriculture initiated a programme to maintain germplasm
and to screen the germplasm for certain economic traits...
Soybeans are responsive to day length.
“Prospects: The last major international collecting effort
was made by W.J. Morse and P.H. Dorsett... collected over
4,000 soybean seed samples. Unfortunately, less than onethird of their collection still survives. The other seed was
either thrown out or lost. Obviously, a new effort must be
undertaken to collect soybean seed samples from the Orient
to provide new germplasm for contemporary plant breeders...
Soybean breeding, thus far, has been directed towards the
needs of temperate countries. The trend in the next decade
will be toward breeding the crop for subtropical and tropical
countries.” Address: Univ. of Illinois, Urbana, Illinois.
7651. Ignoffo, C.M.; Marston, N.L.; Puttler, B.; Hostetter,
D.L.; Thomas, G.D.; Biever, K.D.; Dickerson, W.A. 1976.
Natural biotic agents controlling insect pests of Missouri
soybeans. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 561-78.
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Held 3-8 Aug. 1975 in Champaign, Illinois. The Interstate
Printers and Publishers, Inc., Danville, Illinois. 1073 p. [33
ref]
• Summary: Contents: Introduction. Pests or potential pests
of Missouri soybeans: Losses induced by pod feeders, losses
induced by leaf feeders. Biotic agents of soybean insect
pests: Parasites of insect pests, predators of insect pests,
pathogens of insect pests of soybeans. Summary.
“We at the Biological Control of Insects Research Unit
are currently developing a system of managing soybean
insect pests and determining the role of natural biotic agents
of these pests. In developing our program, two of the first
questions we asked were ‘What should a grower know in
order to decide whether he needs to control an insect pest?’
and ‘How can he best achieve control insuring the greatest
profit with the least environmental impact?’” Address:
Biological Control of Insects Research Unit., North Central
Region, ARS, USDA, Columbia, Missouri.
7652. Kogan, Marcos. 1976. Evaluation of economic injury
levels for soybean insect pests. In: L.D. Hill, ed. 1976. World
Soybean Research [Conference I: Proceedings]. Danville,
Illinois: Interstate Printers and Publishers, Inc. xvii + 1073 p.
See p. 515-33. [31 ref]
• Summary: Contents: Introduction. Experimental methods.
EIL [economic injury level] analysis for pest complexes on
soybean. A static model for EIL computation. Conclusions.
References. Address: Section of Economic Entomology,
Illinois Natural History Survey and Agric. Exp. Station,
Univ. of Illinois, Urbana-Champaign.
7653. Kromer, George W. 1976. Trends and patterns in
soybean oil use for food and industrial products. In: L.D.
Hill, ed. 1976. World Soybean Research [Conference I:
Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 789-804.
• Summary: Contents: Introduction. World output at near
record levels. Edible oils comprise two-thirds of world fat
output. Soybean production trends. Edible oil consumption
varies widely by areas. Vegetable oils in the European
Community. Fat consumption shows sharp contrast between
countries. U.S. food fat consumption trends. Soybean oil
dominates market. Edible oil use rises; animal fats decline.
Soybean oil use patterns. Address: Agricultural Economist,
Commodity Economics Div., Economic Research Service,
USDA, Washington, DC.
7654. Lewis, David L. 1976. The public image of Henry
Ford: An American folk hero and his company. Detroit,
Michigan: Wayne State University Press. 598 p. Illust. Index.
26 cm. [56 ref]
• Summary: This outstanding book, together with the
author’s 1972 article titled “A Bushel in Every Car” (Ford
Life, May/June, p. 14-24) comprise the best summary seen

to date of Henry Ford’s work with soybeans. The research,
writing style, and interpretation are excellent, and the book
contains an extensive, original bibliography. “Ford’s interest
in relating scientific technology to agriculture, which led
to his extensive soybean experimentation and research into
plastics, was keyed to his lifelong efforts to improve the lot
of the farmer. As early as 1907 the industrialist experimented
with an ‘automobile plow,’ hoping to ease the farmer’s
burden. During the ‘teens and ‘twenties he designed and built
the Fordson [tractor].
“In early 1928, Ford became interested in a new
agricultural concept, farm chemurgy; that is, putting
chemistry and allied sciences to work for agriculture. The
industrialist was chiefly interested in finding new industrial
uses for farm crops, although he also hoped to find new
ways to use crops for food.” Footnote 22 (p. 529) cites an
article dated 15 Dec. 1931 from the Chambersburg Opinion
(Pennsylvania) in which Wheeler McMillen, a leader of the
farm chemurgic movement, states that he “first discussed the
idea of new uses for farm products, and new crops, with him
[Ford] early in 1928.” However Lewis notes (p. 529): “There
are no articles in the Ford clipbooks concerning Ford’s
interest in the chemurgic concept prior to 1931.”
“In 1929 he [Ford] established a laboratory in Dearborn
and began experiments to determine which plants or legumes
offered the most promise. After extensive research, he
decided in 1931 to focus attention on the soybean, rich in
versatile oil, high in protein content, and with a residual fiber
amenable to many uses.
“Ford planted 300 varieties of the soybean on some
8,000 acres of his farms in 1932 and 1933. He also urged
Michigan farmers to plant the beans with the assurance that
the Ford Company would provide a market for them. By
1933 his experimentation, which cost $1,250,000, had been
rewarded with the discovery of a soybean oil which made
a superior enamel for painting automobiles and for oiling
casting molds, plus a soybean meal which was molded into
the horn button. The discoveries excited Ford. ‘By now,’
Fortune reported in late 1933, ‘he is as much interested in
the soya bean as he is in the V-8.’ Two years later, a bushel
of soybeans went into the paint, horn button, gearshift
knob, door handles, accelerator pedal, and timing gears of
every Ford car. Numerous other small parts of the Ford car
eventually were made of soybean-derived materials.”
There are good summaries of Robert Boyer, the
development of soybean plastics and the “plastic car,” Henry
Ford’s demonstration of striking the trunk lid of one such
car with an ax, development of soybean fiber and wool from
which was made a necktie and suit of clothes, development
of soybean foods, encouragement of chemurgy, and the
Chicago World’s Fair. The author sums up Henry Ford’s
contributions related to soybeans as follows: “Although
Ford’s free-ranging predictions were often wide of the mark,
his frequent assertion that ‘soybeans will make millions of
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dollars of added income for farmers... and provide industry
with materials to make needed things nobody even knows
about now’ was proved correct by the passage of time.
In addition to their uses in cooking, soybeans are used in
plastics, in varnishes and enamels, in adhesives, coatings,
and sizings, as additives in lubricants, and as industrial
resins. By 1959, American soybean production–only
1,000,000 bushels in 1920–had grown to 538,000,000
bushels, making it fifth in importance of all our crops. By
1973 American farmers were devoting one acre in seven
to soybean cultivation, growing $1.5 billion bushels of
beans, and converting the legume into the country’s No. 2
cash crop, which sold for $8.8 billion. Soybeans outpaced
jet aircraft, computers, and all other products and crops to
become the nation’s most valuable export in the early 1970s.
Treasury Secretary George P. Shultz facetiously suggested
at a businessmen’s conference in 1973 that soybeans might
replace gold as a standard of international wealth if its price
($0.45 per bushel in the 1930s, $2.60 in the mid-1960s and
$12.12 in 1973) continued to climb. ‘When the price of
soybeans reaches the price of gold, we’ll be set,’ said Shultz.
‘We could go over to the soybean standard.’
“Through his experimentation, and the publicity he
gave it, Henry Ford made a substantial contribution to the
increased utilization of the soybean. His work in this field,
started when he was in his late sixties and carried forward
until he was eighty years of age, is perhaps the outstanding
achievement of his declining years. Of all of Ford’s
accomplishments, it is possible that none pleased him more
than in helping to prove that there was industrial magic in a
beanstalk.
“Ford’s farm-related activities–unlike his attitudes
toward government and organized labor–were generally
enlightened, progressive, and sometimes far ahead of his
times. He helped to set in motion the whole chemurgic
movement, not only by the example of his laboratories, but
by playing host to 300 leading agriculturists, scientists, and
industrialists who met in Dearborn to organize the National
Farm Chemurgic Council in 1935. Twenty-seven years later,
Wheeler McMillen, ex-chairman of the council, regarded
Ford’s invitation to the charter members of the organization
as ‘the outstanding single thing Mr. Ford did in behalf of
chemurgy.’ The council and other groups subsequently
induced the government to establish four large regional croputilization laboratories [including the Northern Regional
Research Laboratory at Peoria, Illinois, which continues to
do very important work with soybean utilization]. By 1961
more than 8,000 new processes and scores of entirely new
industries had resulted from their efforts” (p. 287).
The chapter titled “Folk Hero” includes a discussion
of Henry Ford’s strong feelings about diet and health. Page
229 notes his active opposition to drinking alcohol (he
even checked his workers while Prohibition laws were in
effect prior to 1933), and adds that his “well publicized

dietary fancies varied almost from year to year.” In 1922
he claimed that “chicken is fit only for hawks.” In 1926
he regarded carrots as a cure-all, and “during the 1930s
he advocated soybeans as a panacea, ate meals consisting
of only soybean derivatives, and developed a vile-tasting
soybean biscuit which he pressed upon his friends; during
the 1940s, wheat became the ‘divine food,’ containing
everything a man needed to remain healthy and live long...
Ford frequently predicted that he would live to be 100 years
old... His prescription for longevity included exercise, and
his photograph appeared frequently in the newspapers as he
jogged along on foot or pedaled a bicycle. Ford challenged
scores of people, particularly reporters, to footraces, and only
the most fleet-footed could stay with him over 100 yards.
The manufacturer was still racing when he was eighty years
old.”
For more from this book, see the several accompanying
“document part” records, including one located at 1941
titled “Henry Ford’s plastic car.” Pages 484-85 contain an
interesting map of Dearborn titled “Ford Country,” with
important Ford-related places numbered and explained. Note:
Prof. David Lewis is probably the greatest Ford historian
alive today. He is at the University of Michigan at Ann
Arbor. Address: Prof. of business history, Univ. Michigan,
Ann Arbor, Michigan.
7655. Mustakas, G.C. 1976. Soy beverages in world feeding
programs. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 828-39. [6
ref]
• Summary: Contents: Introduction. Beverage powder
number 1. Beverage powder number 2. Market potential.
References. Address: Northern Regional Research Lab. ARS
USDA, Peoria, Illinois.
7656. Nicholas, C.J.; Bailey, W.A. 1976. Transport problems
in marketing soybeans overseas. In: L.D. Hill, ed. 1976.
World Soybean Research [Conference I: Proceedings].
Danville, Illinois: Interstate Printers and Publishers, Inc. xvii
+ 1073 p. See p. 762-70.
• Summary: Contents: Background of problem. Exploratory
research. Identity-preserved (IP) beans. Importance
of transport costs. Local transport. Transport to ports.
Comparison of ocean transport rates. Arrival condition.
Address: 1. Agricultural Economist; 2. Agricultural Engineer.
Both: Transportation and Packaging Research Lab., USDA
ARS, Beltsville, Maryland.
7657. Oschwald, W.R.; Siemens, J.C. 1976. Soil erosion after
soybeans. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 74-81. [12
ref]
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• Summary: Contents: The erosion cycle. Simulated
rainfall studies. Conclusions. References. Address: 1.
Univ. Extension, Iowa State Univ., Ames, IA; 2. Dep.
of Agricultural Engineering, Univ. of Illinois, UrbanaChampaign.
7658. Rackis, J.J. 1976. Flatulence problems associated
with soy products. In: L.D. Hill, ed. 1976. World Soybean
Research [Conference I: Proceedings]. Danville, Illinois:
Interstate Printers and Publishers, Inc. xvii + 1073 p. See p.
892-903. [26 ref]
• Summary: Contents: Introduction. Flatulence in man.
Animal tests and in vitro analysis. Flatulence-mechanism.
Removal of flatus factors. References. Address: Northern
Regional Research Center, Agricultural Research Service,
U.S. Department of Agriculture, Peoria, Illinois.
7659. Ryan, Mary E.; Houck, James P. 1976. A study of
U.S. exports of soybeans and soybean meal. Minnesota
Agricultural Experiment Station, Technical Bulletin No. 309.
16 p. [3 ref]
• Summary: “Soybeans are a major income earner for
U.S. farmers. In 1973 and 1974 sales topped $8 billion and
reached about $7 billion in 1975. Soybeans constitute about
20 percent of total cash receipts that farmers receive from
sales of all crops.
“Close to half of U.S. soybean output is destined for
markets overseas. In the 1970’s, foreign buyers took two of
every five bushels of soybeans and in addition purchased
about 25 percent of the soybean meal and 15 percent
of the soybean oil produced in the United States. These
facts highlight the importance of soybean exports in the
agricultural economy of the United States.
“The research reported in this bulletin examined the
export market for U.S. soybeans and soybean products.
The major forces affecting past exports were identified and
measured to provide a framework for estimating future
export levels. This information about soybean exports can
be combined with information from other sources about
domestic soybean use and production to evaluate the entire
U.S. soybean market and its implications for growers,
processors, and others in the industry.”
“Demand for soybeans arises almost entirely out of
the demand for the two major soybean products–oil and
meal. Although food use of whole soybeans is growing, it
is a small share of total use. Soybean oil’s primary use is
as a food. It is eaten as margarine, shortening, and cooking
and salad oil. Soybean meal is a high protein supplement,
containing 45-50 percent high quality vegetable protein
for use in livestock feed. Expanding demand for meat
and other livestock products has stimulated the growth
and commercialization of animal industries in developed
countries. Such modernization involves greater attention to
animal nutrition and efficient feeding practices. When these

developments occur, demand grows for soybean meal and
other sources of protein. Markets for high protein feedstuffs
are mainly in developed countries, while oil markets exist in
developed and less developed nations.
“Soybean oil and meal are obtained simultaneously and
in rather fixed proportions in the processing operation. Each
60-pound bushel of soybeans yields 47-48 pounds of meal
and 10.5-11 pounds of oil. As a consequence of high oil
prices from mid-1972 until mid-1975, the values of the oil
and meal components of soybeans were nearly equal. That
differs from the 1960’s, when about two-thirds of the value
of soybeans was derived from its meal component. Earlier,
in the 1950’s, nearly equal values had been obtained for oil
and meal. Forecasts for the 1975-76 marketing year suggest
a return to the two-to-one relationship for the values of meal
and oil.
“Prices: The shifting values of the meal and oil
components of soybeans stem from changes in the relative
prices of meal and oil since the quantities of each are
essentially fixed in each soybean. Variations in the relative
prices of soybeans, soybean meal, and soybean oil indicate
that the forces affecting prices in the oil market move
differently from their counterparts in the meal market.
“Figure 1 shows prices of soybeans, soybean meal,
and soybean oil since World War II. The dramatic rise in
the 1970’s dwarfs earlier price movements.” Address: 1.
Asst. Prof.; 2. Prof. Both: Dep. of Agricultural and Applied
Economics, Univ. of Michigan.
7660. Sinclair, Patricia; Vettel, R.S.; Davis, C.A. 1976.
Soybeans in family meals. Univ. of Missouri-Columbia
Extension Div., Circular MP 484.
Address: Consumer and Food Economics Inst., Agricultural
Research Service.
7661. Turnipseed, Sam G.; Kogan, Marcos. 1976. Soybean
entomology. Annual Review of Entomology 21:247-82. [264
ref]
• Summary: An excellent review of the literature. Lists
a large number of insect pests. Address: 1. Dep. of
Entomology, Edisto Exp. Station, Clemson Univ., Blackville,
South Carolina; 2. Section of Economic Entomology, Illinois
Natural History Survey and Illinois Agric. Exp. Station,
Urbana.
7662. U.S. Department of Agriculture. 1976. The annual
report on activities carried out under Public Law 480, 83d
Congress, as amended, during the period July 1, 1974
through June 30, 1975. Washington, DC: U.S. Government
Printing Office. See table 17.
• Summary: Table 17 is titled “Title II, Public Law 480–total
commodities shipped by program sponsor, fiscal year 1975.”
The main program sponsors and distributing agencies,
listed alphabetically, are AJJDC (American-Jewish Joint
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Distribution Committee), CARE, CRS (Catholic Relief
Service), CWS (Church World Service), LWR (Lutheran
World Relief), SAWS (Seventh-day Adventist World
Service), UNICEF, UNRWA (United Nations Relief and
Works Agency), and WRC (World Relief Commission). All
of these are Private Voluntary Organizations (PVO/PVOs),
registered with USAID. The following foods containing soy
protein were distributed: Soy fortified sorghum grits (SFSG),
CSM (Corn soya mix), WSB (wheat soya blend), and small
amounts of soya flour. The vegetable oil which was shipped
to many countries was soybean oil; it is not recorded here.
Foods containing soy protein were distributed to the
following countries or areas: British Solomon Islands, India,
Indonesia, Khmer Republic [Cambodia], Korea, Laos, Nepal,
Philippines, Singapore, Sri Lanka, Vietnam.
Afghanistan, Egypt, Gaza, Jordan–East Bank, Jordan–
West Bank, Morocco, Tunisia, Yemen.
Benin, Botswana, Burundi, Cameroon, Cape Verde,
Central African Republic, Ethiopia, Gambia, Ghana, Guinea,
Ivory Coast, Kenya, Lesotho, Liberia, Malagasy Republic,
Mali, Mauritania, Mauritius, Niger, Nigeria, Rwanda,
Senegal, Seychelles, Sierra Leone, Somalia Republic, Sudan,
Tanzania, Togo, Upper Volta, Zaire.
Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica,
Dominican Republic, Ecuador, El Salvador, Guatemala,
Guyana, Haiti, Honduras, Jamaica, Nicaragua, Panama, Peru.
Concerning “veg oil” (soybean oil) shipped under P.L.
480 Title II in fiscal year 1975: India received 14.189 million
lb [6,436 metric tons] (p. 116). Address: Washington, DC.
Phone: 703-875-4901 (1991).
7663. Vermeer, J. 1976. Government policies affecting the
production, marketing, and prices of soybeans. In: L.D.
Hill, ed. 1976. World Soybean Research [Conference I:
Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 671-83.
• Summary: Contents: World soybean production. Kinds
of policies. U.S. policies. Brazilian policies. Policies of the
People’s Republic of China. Japanese policies. Policies of
the European Community. Policies of Canada. Policies of
Australia. Summary. Address: Asst. Director, Commodity
Economics Div., ERS USDA, Washington, DC.
7664. Walter, Alan S. 1976. Intercountry competition in the
production and export of soybeans. In: L.D. Hill, ed. 1976.
World Soybean Research [Conference I: Proceedings].
Danville, Illinois: Interstate Printers and Publishers, Inc. xvii
+ 1073 p. See p. 657-68.
• Summary: Contents: Introduction. Production of soybeans.
Soybean exports. Relative production of soybeans and
competing commodities. Production of oil crops by
geographic area. Exports of competing commodities.
Conclusions. Address: Agricultural Economist, Commodity
Economics Div., ERS USDA, Washington, DC.

7665. Wang, H.L.; Mustakas, G.C.; Wolf, W.J.; Wang,
L.C.; Hesseltine, C.W.; Bagley, E.B. 1976. An inventory of
information on the utilization of unprocessed and simply
processed soybeans as human food. Peoria, Illinois: USDA
Northern Regional Research Center, Interdepartmental
Report. AID AG/TAB-225-12-76. 197 p. On contract AID
AG/TAB-225-12-76. Undated. No index. 27 cm. Spiral
bound. [65 ref]
• Summary: Contents: Introduction. Home and village
traditional soybean foods by country. 1. Soybean food uses
and production in Asia. Soaking dry soybeans. In China: Tou
chiang (soybean milk; preparation, ways of serving), tou fu
(soybean curd; yen-lu is the Chinese name for nigari), tou fu
nao (soft curd), tou fu kan (dry / firm bean curd), chien chang
(pressed tofu sheets), yu tou fu (fried tou fu), tung tou fu
(frozen tou fu), tou fu pi (protein-lipid film; yuba), huang tou
ya (yellow bean sprout or soybean sprout), mao tou (hairy
bean, green soybean, or immature soybean), dry soybeans
(roasting and frying, stewing and boiling), roasted soybean
flour. Fermented soybean foods. Production and consumption
of soybeans (China and Taiwan).
Japan: Tofu (soybean curd), kinugoshi tofu, processed
tofu products (aburage or age, nama-age and ganmo), kori
tofu (dried-frozen tofu), yaki tofu (grill tofu), yuba (proteinlipid film), soybean milk, gô (ground soybean mash), daizu
no moyashi (soybean sprouts), edamame (green vegetable
soybeans), whole soybeans, kinako. Fermented soybean
foods: Production and consumption.
Korea: Tubu (soybean curd), soybean sprouts, whole
soybeans (green soybeans, parched or roasted soybeans,
boiled soybeans), soybean flour (“Soybeans are first roasted
and then ground to a flour. The flour is extensively used as
an ingredient in various food preparations.” Note: This is the
earliest document seen (Nov. 2012) that mentions roasted
whole soy flour in Korea–however no Korean name of this
roasted soybean flour is given), soysauce, bean paste [Korean
soybean miso], natto (no Korean name is given), production
and consumption of soybeans.
Indonesia: Tahu or tahoo (soybean curd), bubuk kedele
(soybean powder), tempe kedele, tempe gembus [the name
in Central and East Java for okara tempeh], oncom tahu
[the name in West Java for okara onchom], other soybean
products (soybean sprouts, green soybeans, roasted and
boiled soybeans, kecap or soysauce, tauco or bean paste
[miso]), food mixtures (Saridele, Tempe-fish-rice or TFR,
Soy-rice baby food, soybean residue [okara]-fish-rice),
production and consumption of soybeans.
To make bubuk kedele (p. 58): “Soybeans of the white
variety are roasted until no beany flavor can be detected.
They are ground into a powder and mixed with such spices
as garlic and chili. Bubuk kedele is kept in a jar and served
on special occasions with a rice product, longtong (rice
wrapped in banana leaves and boiled for 3 to 4 hours). Bubuk
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kedele is always homemade and is eaten by everyone”
(Source: I. Gandjar 1976, personal communication).
Note 1. This is the earliest English-language document
seen (Nov. 2012) that uses the word bubuk or the term bubuk
kedele to refer to Indonesian roasted soy flour.
Thailand. Philippines: Soybean sprouts, soybean coffee,
soybean cake (made from equal amounts of soybean flour
and wheat flour), soybean milk, tou fu and processed tou
fu products, production and consumption. Burma. India.
Malaysia. Nepal. Singapore. Sri Lanka (Ceylon). Vietnam.
West Asia [Middle East; Iran and Turkey]. References–
Soybean food uses in Asia.
2. Soybean food uses and production in Africa. Ethiopia:
Injera, wots and allichas, kitta, dabbo, dabokolo, porridge.
Kenya. Morocco. Nigeria: Whole soybeans, soybean paste,
corn-soy mixtures (soy-ogi). Tanzania. Uganda. Production.
References–Soybean food uses in Africa.
3. Soybean food uses and production in Europe [both
Eastern and Western]. 4. Soybean food uses and production
in Latin America. Argentina. Bolivia. Brazil. Chile.
Colombia. Ecuador. Guyana. Paraguay. Peru. Uruguay.
Venezuela (fried arepas with textured soy). Mexico: New
village process, commercial developments of soy-based
food products, Gilford Harrison, Ruth Orellana, Seguras
Social. Honduras. Costa Rica. Panama. Dominican Republic.
Jamaica. Haiti. Trinidad. References–Soybean food uses in
Latin America.
5. Soybean food uses and production in North America.
United States: Oriental populations, vegetarian communes,
The Farm in Tennessee. Canada. References–Soybean food
uses in North America. 6. Soybean food uses in Oceania.
Australia. New Zealand. 7. Summary of soybean food uses.
Traditional soybean foods: Soybean milk, soybean curd and
processed soybean curd products, protein-lipid film, soybean
sprouts, tempe (tempeh), green soybeans, boiled soybeans,
roasted soybeans, soybean flour, soysauce, fermented
soybean paste, fermented whole soybeans [Toushih,
hamanatto], natto, fermented soybean curd. Experimental
soybean foods: Whole soybean foods, soybean paste, soy
flour, soy beverage. Production and consumption.
8. Recent simple soybean processes, other than
traditional. Simple village process for processing whole
soybeans: Equipment, process, sanitation requirements,
quality of product, evaluation of product in formulas and
procedures for family and institutional use in developing
countries. NRRC village process. Foods from whole
soybeans developed at the University of Illinois (drum dried
flakes, canned and homecooked soybeans, soy beverages and
beverage products, spreads, snacks).
Ways of cooking and serving soybeans in the American
diet. 9. Industrial processes. Industrial production and
selling prices of edible soybean protein products. 10.
Barriers to acceptability and utilization of soybeans in food
and research recommendations: Availability. Cultural and

social factors. Texture. Flavor. Nutrition and food safety.
Technology development. Technology transfer. Research
recommendations [concerning each of the above barriers].
Concerning Morocco: Cereal-soy blends have been
used extensively in Morocco; in fiscal year 1974 some
14.7 million lb were shipped to Morocco. Mmbaga (1975)
reported that soy flour is being used in making porridge, with
1 part soy flour to 3 parts maize / corn flour.
Tables show: (1) Soybean production and imports in
Taiwan, 1962-1975 (tonnes = metric tons, p. 33). Production
rose from a 53,000 tonnes in 1962 to a peak of 75,200
tonnes in 1967, then fell to 61,900 tonnes in 1975. Imports
skyrocketed from 62,400 tonnes in 1962 to a record 827,300
tonnes in 1975. (2) Consumption of soybean foods in
Taiwan, 1964-1974 (kg/capita/year, p. 34). Total soybean
foods not including tofu rose from 1.08 kg in 1964 to a peak
of 2.61 kg in 1972 then fell to 1.99 kg in 1974. Consumption
of tofu (80% water) rose from 18.75 kg in 1964 to a peak of
33.89 kg in 1972, then fell to 32.04 kg in 1974. (3) Supply
and disposition of soybeans in Japan, 1971-1974 (p. 49).
Total supply is beginning stocks, plus domestic production,
and imports. Total disposition is crushing, plus traditional
foods and feed. In 1974 imports accounted for 87.5% of the
supply, and crushing accounted for 71.0% of the disposition.
(4) Whole soybeans used in the production of traditional
foods in Japan, 1970-74 (tonnes / metric tons, p. 50). Tofu
and others rose from 508,000 in 1970 to 539,000 in 1974.
Miso rose from 177,000 in 1970 to 192,000 in 1974. Shoyu
rose from 13,000 in 1970 to 14,000 in 1974. (5) Defatted
soybean meal used in the production of traditional foods in
Japan, 1970-74 (tonnes / metric tons, p. 51). Shoyu rose from
163,000 in 1970 to 176,000 in 1974. Tofu and others was
constant at 130,000 from 1971 to 1973. Miso decreased from
4,000 in 1970 to 2,000 in 1974. (6) Production of traditional
soybean foods in Japan, 1970-74 (tonnes / metric tons, p. 52).
Tofu and others rose from 1,867,800 in 1970 to 2,264,900 in
1973. Shoyu rose from 1,334,1000 in 1970 to 1,455,800 in
1974. Miso rose from 552,200 in 1970 to 587,200 in 1974.
(7) Production and food use of beans [various types] and
consumption of some soybean products in Korea, 19641967 (p. 56-57). In 1967 consumption (in tonnes / metric
tons) was: Bean curd 290,000. Bean sprouts 270,000. Bean
sauce 69,700. Bean paste 27,700. Total: 11.6 kg per capita
per year. (8) Soybean production in Indonesia, 1960-1974
(p. 65). It rose from 442,862 tons in 1960 to 550,000 tons
in 1974. (9) Consumption of soybeans in various parts of
Indonesia in 1970 (p. 66). (10) Production of soybean foods
in the province of Central Java, 1968-1972 (tons, p. 67).
Kecap rose from 914,695 in 1968 to 1,524,000 in 1972. Tahu
decreased from 18,570 in 1978 to 17,000 in 1972. Tempe
rose from 506 in 1968 to 39,000 in 1972. (11) Area planted
to soybeans and total soybean production in Thailand, 19641974 (p. 70). Area rose from 213,000 rais (6.25 rais = 1 ha)
in 1964 to 1,016,000 rais in 1974. Production (in metric tons)

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2676
rose from 31,300 in 1964 to 252,400 in 1974. (12) Utilization
of soybeans by soybean-consuming countries, 1964-66
(based on FAO 1971 Food Balance Sheets, 1964-66 average,
p. 150). The countries leading in per capita consumption (kg/
person/year) are: China (PRC) 6.7. Japan 5.1. Korea(s) 5.0.
Singapore 4.3. Indonesia 2.8. Malaysia 2.6. Taiwan (ROC)
1.1. (13) Amounts of cereal-soy blends distributed under
Title II, Public Law 480 in fiscal year 1974 (p. 152-155). (14)
U.S. exports of full-fat soy flour, 1974-75 (p. 156). Address:
Northern Regional Research Center, Agricultural Research
Service, Department of Agriculture, Peoria, Illinois 61604.
7666. Wax, L.M. 1976. Difficult-to-control annual weeds. In:
L.D. Hill, ed. 1976. World Soybean Research [Conference
I: Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 420-25. [16 ref]
• Summary: Contents: Introduction. Troublesome weeds.
Possible control methods. Herbicides. References.
Weeds that infest soybean fields may be classified as
perennial grasses, sedges, broadleaf (dicotyledonous) weeds
and annual grasses, sedges, and broad-leaf weeds.
In the northern soybean production areas of the USA,
the annual weeds that most commonly escape control in
soybeans are common cocklebur (Xanthium pensylvanicum
Wallr.), smartweed (Polygonum spp.), velvetleaf (Abutilon
theophrasti Medic.), jimsonweed (Datura stramonium L.),
and annual morningglory (Ipomoea spp.). “In some localized
areas, wild mustard (Brassica kaber {D.C.} L.C. Wheeler),
wild common sunflower (Helianthus annuus L.), common
ragweed (Ambrosia artemisiifolia L.), and giant ragweed
(Ambrosia trifida L.) infest soybean fields and are very
difficult to control.”
In the southern soybean production area of the United
States, some of the most widespread and difficult-to-control
weeds are common cocklebur, annual morning-glories,
sicklepod (Cassia obtusifolia L.), hemp sesbania (Sesbania
exaltata {Raf.} Rydb.), prickly sida (Sida spinosa L.),
common ragweed, and Florida beggarweed (Desmodium
tortuosum {Sw.} D.C.). In both the North and the South,
pigweeds (Amaranthus spp.) are prevalent and are widely
considered very troublesome weeds in soybeans. Address:
U.S. Regional Soybean Lab., ARS, USDA, Urbana, Illinois.
7667. Wolf, W.J. 1976. Chemistry and technology of
soybeans. Advances in Cereal Science and Technology
1:325-77. [212 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
7668. Foreign Agriculture (USDA Foreign Agricultural
Service). 1977. Changes in the making for East Europe’s
soya trade. Jan. 10. p. 2-4.
• Summary: Eastern Europe–heretofore one of the fastest
growing markets for U.S. soybeans and meal–probably
boosted its 1976 imports of soybean meal some 6% over

1975’s, but took more from Brazil than in the past. Miles
Lambert of the USDA’s Economic Research Service,
recently completed an in-depth study of Eastern Europe’s
oilseed trade. Much of the study was devoted to analyzing
transshipments of soybean meal to and within Eastern
Europe. Brazil through 1974 had made its gains in Eastern
Europe largely at the expense of soybean meal from Western
Europe. Total amount of East European imports of soybean
meal in 1971 was 1,331,000 tonnes and 2,720,000 tonnes in
1976.
7669. Jan. 23–Robert S. Bergland (D), Minnesota, becomes
U.S. Secretary of Agriculture under President Jimmy Carter
(1977-1981) (Important event). 1977.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
7670. Anderson, Robert F.; Holmes, M.R. 1977. Georgia’s
position in the soybean industry. Georgia Agricultural
Experiment Station, Research Bulletin No. 194. 28 p. Jan.
[17 ref]
• Summary: “Georgia’s harvested cropland of soybeans rose
from 80,000 acres in 1961 to over one million acres in 1974.
A reduction in cotton of approximately 300,000 acres over
this period made this land available for soybeans or other
crops.” Address: Dep. of Agricultural Economics, Georgia
Station, Experiment, Georgia 30212.
7671. List, G.R.; Evans, C.D.; Warner, K.; Beal, R.E.;
Kwolek, W.F.; Black, L.T.; Moulton, K.J. 1977. Quality of
oil from damaged soybeans. J. of the American Oil Chemists’
Society 54(1):8-14. Jan. [23 ref]
• Summary: “Various processing steps are explored in an
attempt to improve the quality of oil from field- and storagedamaged soybeans.” These are the typical steps used in
refining soybean oil. Address: Northern Regional Research
Center, Peoria, Illinois 61604.
7672. Ruttle, Jack. 1977. Tempeh keeps ‘em coming for
more soybeans. Organic Gardening and Farming 24:103,
106, 108-11. Jan.
• Summary: Last year OGF R&D food technologist Mark
Schwartz began to work with Dr. Hwa Wang of the Northern
Regional Research Laboratory at Peoria, Illinois, to develop
a simple, inexpensive way to make tempeh at home. Once a
good method was developed, Mark, Nancy Bailey and Marc
Podems packed cracked soybeans, Dr. Wang’s tempeh starter
from the NRRL, and detailed instructions, then sent them to
60 readers, who were asked to make tempeh following the
instructions and give their comments. The responses were
very favorable. Most described tempeh as delectable. Some
said it tasted like seafood, others like fried chicken.
The article then describes how to make tempeh at
home and gives a nice illustration of the incubator. Contains
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a recipe for fried tempeh, from The Book of Tempeh by
Shurtleff and Aoyagi. Cracked soybeans can be ordered from
The Farm in Summertown, Tennessee. Tempeh starter can be
ordered from Dr. Wang at the NRRL.
7673. Heifner, Richard G.; Driscoll, James L. 1977. Cash
grain pricing in 1974–a preliminary report. ERS (USDA
Economic Research Service) No. 648. Feb. 3 p.
• Summary: “Introduction: To find ways to improve Grain
Market News reporting, the U.S. Department of Agriculture
(USDA) recently conducted a study of cash grain pricing.
The data were collected by the Statistical Reporting Service
and analyzed by the Economic Research Service and the
Agricultural Marketing Service. More than 2,600 grain
handlers provided information for the study. This is a
preliminary report to these cooperating firms, highlighting
the major findings. A detailed report will be issued in 1977 to
make the results fully available to the public.
“Two interrelated systems facilitate the flow of grain
from farms to final users. The physical system provides
conditioning, handling, storage, and transportation services.
The exchange system establishes prices for grain bought and
sold under diverse conditions with respect to quality and
time and place of delivery. The exchange system consists
of the cash market and the futures market. The futures
market is highly visible; grain futures contracts are traded
openly on the organized exchanges at Chicago, Minneapolis
[Minnesota], and Kansas City [Missouri]; each price change
is recorded and widely disseminated. However, most of the
trades that result in actual physical delivery occur in the
cash market. The cash market, unlike the futures market,
is difficult to observe. It is primarily a telephone market
involving large numbers of traders operating from their own
offices. The study focused on the domestic cash market,
looking at the types of traders involved, the nature of their
transactions, and the flow of information among market
participants.”
Soybeans appear to be mentioned on pages 9-11.
Address: 1. Agricultural economist, National Economic
Anaslysis Div. 2. Agricultural Economist, Commodity
Economics Div. Both: Economic Research Service, USDA,
Washington, DC.
7674. Martin, R.J.; Wilcox, J.R. comp. 1977. The Uniform
Soybean Tests, northern states, 1976. West Lafayette,
Indiana: Agricultural Research Service, USDA. 141 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1976%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform

test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Origin and development of recently developed varieties.
The section titled “Origin and development of newly
released varieties” (p. 136-37) contains details on Evans,
Grande, and Harcor. Concerning Grande: 1965–It originated
with a cross, Anoka x Magna (C.B. 28 x C.B. 51) made by
J.W. Lambert and R.L. Cooper at the Minnesota Agricultural
Experiment Station, St. Paul.
1965-66–F1 row 167 in Chile. Note: The first (F1)
generation of Grande was grown in row number 167 in
Chile, where the warm climate allows more crops each year.
Then these seeds were sent back to St. Paul, Minnesota,
where the second generation was grown out.
1966–F2 culture 176 at St. Paul.
1967–F3 plant row 3897 at Rosemount.
1968–F4 plant row 2098 at Rosemount.
1969–F5 plant row 2985 at Rosemount and Morris, seed
bulked.
1970–Designated II-65-295, tested in replicated singlerow plots at Waseca and Lamberton.
1971 & 1972–Tested in replicated single-row plots at
Rosemount and Morris.
1973–Designated M65-295, tested in Preliminary Test
0, in replicated combine tests and Rosemount and Morris,
and in replicated multiple short-row plots at Elk River...
Original bulk increased to about 10 bushels. One bushel
supplied to Malt-O-Meal Company for preliminary tests in
snack food products [Soy Ahoy and Soy Town oil roasted
soynuts introduced in 1970]. Initial increases approved by
Experiment Station Committee.
1974–Tested in Group 0 test... Purified seed increased to
17 bushels. Original bulk increased for a plant-scale test by
Malt-O-Meal and for addition production in 1975.
1975–Tested as in 1974.
1976–Released April 1 to registered seed growers.
Address: Agricultural Research Service, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-749-2891.
7675. National Soybean Research Coordinating Committee.
1977. National soybean research needs. Athens, Georgia:
Georgia Agricultural Experiment Stations. 30 p. Feb.
Developed under the auspices of the National Agricultural
Policy Advisory Committee.
• Summary: “Foreword: The National Soybean Research
Coordinating Committee (NSRCC) was established by the
Agricultural Research Planning and Facilities Subcommittee
(ARPF) of the Agricultural Research Policy Advisory
Committee (ARPAC) jointly operated by the National
Association of State Universities and Land Grant Colleges
and the United States Department of Agriculture. NSRCC
was established in response to requests from representatives
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of the soybean industry for better coordination of soybean
research financed by federal, state, and private sources.
Membership includes representatives from the soybean
industry, soybean farmers, and public research and extension
administrators from the states and USDA.
“This is a follow-up to the 1973 report which provided
information on the most urgent needs for research and on the
level and distribution of research effort to most effectively
meet those needs...”
“This report covers two main aspects of soybean
research: (1) an assessment of progress on priorities
identified in the 1973 report; and (2) an identification of
future needs.”
Appendix A lists the members of the Work Group on
Soybean Utilization; the chairman is H.J. Dutton of the
NRRC. Address: Georgia.
7676. Twigg, G.G.; Kotula, A.W.; Young, E.P. 1977.
Consumer acceptance of beef patties containing soy protein.
J. of Animal Science 44(2):218-23. Feb. [5 ref]
Address: Meat Science Research Lab., ARS USDA,
Beltsville, Maryland 20705.
7677. Weihrauch, John L.; Brignoli, C.A.; Reeves, J.B. III.;
Iverson, J.L. 1977. Fatty acid composition of margarines,
processed fats, and oils: A new compilation of data for tables
of food composition. Food Technology 31(2):80-85, 91. Feb.
[12 ref]
• Summary: Table 1. Fatty acid composition of vegetable
oils used in margarines (soybean, cottonseed, corn,
safflower, peanut, coconut, palm, and sunflower oils).
Table 2. Fatty acid composition of margarines (stick or
brick, soft tub, liquid, industrial, light blend: stick, tub,
diet imitation). Table 3. The content of total saturated, total
monounsaturated, total polyunsaturated, total cis-methylene
interrupted polyunsaturated fatty acids, and total trans bonds
in margarine. Ratio of polyunsaturated to saturated (Note
the authors report 22 gm of total trans acids per 100 gm of
stick margarines and 14 gm for soft margarines). Table 4.
Fatty acid composition of margarines (composite values)
compared to that of butter, lard, and beef tallow.
Soft margarines are more polyunsaturated than
stick margarines, and liquid margarines are the most
polyunsaturated. The major difference between margarines
and shortenings is that the latter contain nearly 100% fat,
as compared with about 80% fat for stick and soft tub
margarines, and 38.5% fat for diet imitation margarines.
Address: 1. USDA ARS, Hyattsville, Maryland 20782;
2-3. Univ. of Maryland, College Park, MD 20742; 4. FDA,
Washington, DC 20204.
7678. Wolf, W.J. 1977. Physical and chemical properties of
soybean proteins. J. of the American Oil Chemists’ Society
54(2):112A-117A. Feb. [30 ref]

Address: Northern Regional Research Center, ARS, USDA,
Peoria, Illinois 61604.
7679. Shurtleff, William. 1977. Re: Bali Foods becoming a
commercial supplier of tempeh starter culture. Letter to Mr.
Henoch Khoe at Bali Foods, Baldwin Park (Los Angeles
area), California 91706, March 6. 1 p. Typed, with signature
on letterhead (photocopy).
• Summary: “I am writing concerning a business proposal...
It concerns the possibility of Bali Foods becoming a
supplier and producer of Rhizopus oligosporus, the starter
or inoculum that could be used by people around North
America who wish to make their own tempeh. At present
there is a great demand for this starter and not one single
commercial supplier.”
According to a letter from Dr. H.L. Wang of the USDA
Northern Regional Research Laboratory in Peoria, Illinois,
they are now receiving an average of 30 requests for tempeh
starter daily, and have been during the past 3 months.
Address: New-Age Foods Study Center, c/o Aoyagi, 278-28
Higashi Oizumi, Nerima-ku, Tokyo 177, Japan. Phone: (03)
925-4974.
7680. Mears, Leon. 1977. Brazil’s soybean expansion seen
shifting to new areas. Foreign Agriculture (USDA Foreign
Agricultural Service). March 21. p. 5.
• Summary: A shift in soybean expansion is expected as
researchers believe southern Mato Grosso will be the major
growth area over the next 2-3 years as Brazilian soybean
output continues its dramatic rise from only 1.5 million tons
in 1970 toward a 1985 goal of 20 million tons. Over this
longer term, increased soybean production is expected to
move into the cerrados region in central Brazil, larger areas
in northern Mato Grosso, the Roriama territory along the
Venezuelan border, and sections in northern Brazil. Presently,
Parana and Rio Grande do Sul account for about 85% of
Brazil’s soybean production. In northern Parana, the soybean
expansion reflects the shift, now virtually completed, from
coffee to soybeans following the July 1975 freeze. Obstacles
to expanding soybean production are high transportation
costs for bringing in fertilizer and other farm requirements,
and for moving soybeans to ports for export. But in the rather
poor cerrado soil to the north, yields are about 50% less.
Address: Agricultural Attaché, Brazil.
7681. Fehr, Walter R.; Caviness, Charles E. 1977. Stages of
soybean development. Iowa State University, Cooperative
Extension Service, Special Report No. 80. 11 p. March.
• Summary: This system for describing the stages of growth
has come to be widely used. E.g. Stage R5 = Reproduction:
beginning seed growth. Address: 1. Iowa State Univ.; 2.
Univ. of Arkansas.
7682. J. of the American Oil Chemists’ Society. 1977.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2679
Trichloroethylene. 54(3):205A. March.
• Summary: “One effort to produce a small, safe [solvent]
extractor during the 1930s and 1940s led to an unexpected
result–the death of cattle” that ate the meal. In the USA early
work on the development of a solvent extractor that used
trichloroethylene was done at Iowa State University. This
solvent was selected because it is nonflammable at normal
temperatures.
But many articles had been published in Europe,
some before World War I, warning of the potential dangers
of feeding to cattle trichloroethylene extracted soybean
meal (TESOM). Yet in the late 1930s through about 1947,
soybeans were extracted with trichloroethylene in quite a few
small plants in the USA with no apparent bloody noses or
deaths, says John Cowan [NRRC, Peoria, Illinois].
L.K. Arnold of Iowa State Univ., now retired in Texas,
says “Iowa State shipped quite a lot of meal to Cornell
University [Ithaca, New York] where tests were run on two
sets of cattle.” Cornell reported the meal was non-toxic, and
Arnold and co-workers assumed that evaluation was correct.
But today Arnold thinks that toxicity didn’t show up because
“the amount they used in the feed mixture was too small.”
“Whatever the reason, the danger went unperceived.
Iowa State licensed Crown Iron Works in Minneapolis to
sell the extractor. Crown Iron had been in the extraction
industry before, but with the end of World War II had begun
to look for ways to diversify, according to Joe Givens, now
manager of Dawson Mills at Dawson, Minnesota. He was to
be manager of Crown Iron’s pilot extractor plant.
“Iowa State has built a plant in Plainfield, Iowa. Crown
Iron’s first plant began to go up in Glencoe, Minnesota, in
1949 and was completed in 1950. Plants were to follow
rapidly at Blooming Prairie, Minnesota; Granite Forks,
South Dakota [sic, Grand Forks, North Dakota]; Townsend,
Indiana; Vermont, Illinois; and Fremont, Nebraska.
“But in December of 1951, Givens recalls, the roof fell
in. Cattle had begun to keel over and die within 35 days. The
meal reacted in the ruminants’ digestive tract in a unique and
fatal manner. Swine and poultry fed the feed did well.
“’By January of 1952, I would say all of the plants had
closed down with the exception of Dawson Mills,’ Givens
says.” At Dawson, Givens removed the pressure toasting
and “scrubbed the meal in process with live steam that either
removed the trichlorethylene or the toxic material. The
Dawson plant also labeled its product ‘not for ruminants.’”
Trichloroethylene plants built by Crown Iron Works
were “converted to hexane solvent and the firm stayed in the
solvent extraction industry, building its first 200-ton extractor
in 1959; it recently completed a 2,000 ton plant with two
extractors and is finishing a 1,500 ton one-extractor plant for
MFA [Missouri Farmers Assoc.] this year. It also markets a
desolventizer toaster-dryer-cooler.”
Dr. Cowan believes that “trichloroethylene probably
reacted with SH groups in the meal to produce agents that

caused the bloody nose and aplastic anemia.” “The precise
reaction between solvent and meal and cattle was never
pinpointed.”
7683. Foreign Agriculture (USDA Foreign Agricultural
Service). 1977. Japan’s 1977 soybean imports may rise
slightly. April 4. p. 5.
• Summary: The country’s fats and oils industry reflects
the sluggish pace of Japan’s economic recovery from the
“petroleum shock” of recent years. Increasing palm oil
imports were a major factor contributing to excessive
supplies of oils in Japan. As a result of rising stocks, member
companies of the Japan Oil Processors Association (JOPA)
have been forced to curtail operations for a few months
until inventories of both oils and meals are drawn down to
normal levels. Soybean planted area in Japan declined about
5% to 83,000 hectares in 1976, despite a 10% rise in the
Government support price of $21.28 per bushel. The 1976
soybean production dropped 13% to 109,500 tons.
7684. Iso, James. 1977. Southeast Asia–emerging growth
market for soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). April 11. p. 2-4.
• Summary: With rising incomes and changing eating habits
whetting their appetite for meat and quality protein foods,
four nations of Southeast Asia–the Philippines, Thailand,
Malaysia, and Singapore–are turning to the world market
for more livestock feed ingredients. Brazil–by gearing up its
export program–has recently gained a substantial foothold in
these markets. And soybeans and soybean products also have
come from Asian suppliers like the People’s Republic of
China (PRC), Indonesia, and even Japan, the latter exporting
soybean meal crushed from U.S. soybeans. Philippine
imports of soybean meal in recent years have varied
between 50,000 and 70,000 tons a year. The Philippines
also is a viable market for soy proteins for food, thanks to
the presence there of three major U.S. meatpackers. Some
50% of the processed meat produced by these firms has
contained soy protein since the product’s introduction into
the Philippines in 1969. Ground red meat containing 20%
soy protein enjoys good consumer acceptance. Owing to the
large Chinese population in the Philippines, food soybean
consumption already is significant. Although domestic
soybeans make up the major supply for traditional foods,
such as bean curds [tofu] and soy sauce, some 500-600 tons
of these beans must be imported each month.
Thai soybean production has yet to make much
headway. Thailand’s climatic and soil conditions apparently
have not been conducive to expansion, despite attempts by
local growers and some Japanese interests to establish a
large-scale industry in the highlands. In 1976, the country
produced about 155,000 tons of soybeans, of which 20,000
tons were exported and the rest either used domestically for
food or crushed. This year, if the Government approves, a
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multimillion-dollar soy protein plant will be constructed
with the possibility of producing 10,000 tons of a soy infant
food annually and 2,000 tons of meat analogue. The Institute
of Feed Research and Product Development–a private
Government-backed research organization affiliated with
Kasetsart University–has spearheaded textured soy protein
(TSP) and soy flour research. Malaysia is mainly noted for
its huge and rapidly growing production of palm oil.
Although its population of 2.25 million is dwarfed
by that of the rest of Southeast Asia, Singapore plays a
disproportionately large role in the region’s trade. This is
because it is a major transshipment port for the region–and
for Malaysia in particular. Most of the imported soybeans
are crushed, although significant volumes of beans also are
used in producing traditional soy foods for the large Chinese
population. The only major soybean crusher outside of the
Philippines is located in Singapore, an operation which the
management anticipates will crush 100,000 tons of soybeans
in calendar 1977. One firm is using soy proteins in canned
foods, soy sauce, soft drinks, combined milk, and other
products. Address: Foreign Market Development, Oilseeds
and Products, Foreign Agricultural Service.
7685. Wang, Li Chuan. 1977. Extraction of proteins from
vegetable seed compositions. U.S. Patent 4,018,755. April
19. 4 p. Application filed 12 May 1975. [7 ref]
• Summary: “Vegetable seed flakes, meal and the like
prepared for extraction in the usual manner were treated with
ultrasonic waves solubilizing the protein which was then
recovered from solution. This sonifier gives effective sonic
extraction.” Address: Peoria, Illinois.
7686. Wicks, Robert J. 1977. Brazil’s support program
spurs soybean output. Foreign Agriculture (USDA Foreign
Agricultural Service). April 25. p. 12-13.
• Summary: Effective March 23, 1977, the Brazilian
Government imposed an export tax on soybeans, oil, and
meal amounting to 7% of the value at that point of sale by
the exporter. The tax revenues will be used to subsidize
domestic prices of soybean oil and meal. Brazil’s recent and
rapid rise in soybean production has resulted not only from
increased world demand, but also from Government policies
that have encouraged soybean plantings often at the expense
of traditional crops. From 1970 to 1977, the average annual
increase in production amounted to just under 36%. Soybean
and soybean products became Brazil’s top foreign exchange
earner in 1974 and 1975. For 1976, Brazil’s export earnings
from soybeans and soybean products totaled $1,800 million,
an increase of 38% from the previous year’s $1,300 million.
However, coffee resumed the top spot by collecting an
estimated $2,400 million in foreign exchange earnings.
Brazil’s soybean culture originally was largely
concentrated in Rio Grande do Sul, the southernmost
State–where soybean production began in 1947 with a crop

of 7,000 tonnes. In 1969, this State accounted for 70% of
Brazil’s total production, followed by Parana, 20%, and Sao
Paulo, 6%. One motive for expanding soybeans in Parana
was the country’s coffee diversification program, as some
1.5 million coffee trees were old, and low in productivity.
With a surplus of 60 million bags (60-kilogram bags), Brazil
began a coffee eradication program to liberate 1.5 million
hectares, and for the first time, soybeans were included
among the crops receiving Government financing. Also,
coffee fund monies from the Brazilian Coffee Institute
were made available to finance construction of new oil
crushing facilities in Parana. As well, producers in the south
discovered the lucrative practice of double cropping wheat
and soybeans, which was developed in Rio Grande do Sul
with the highly supported wheat campaign that began in
1968.
Besides the incentive of attractive international prices
for soybeans, national policies aided Brazil’s growth as
a soybean giant on the world scene. The most important
internal factors appear to be the policy of guaranteed
minimum producer prices, highly subsidized prices for
wheat, which increasingly has been double cropped with
soybeans, and a greatly expanded availability of low-interest
credit. Address: U.S. Agricultural Officer, Sao Paulo.
7687. Boerma, H.R.; Kittrell, B.U.; Phillips, D.V. 1977.
Georgia soybean field survey 1976. Georgia Agricultural
Experiment Station, Research Report No. 245. 8 p. April.
• Summary: Contents: Introduction. Survey procedures.
Disease condition. Crop condition: plant population, general,
cropping system. Soil fertility condition. Contains 5 tables.
“Introduction: Soybeans have become a major crop in
Georgia within the last few years. Acreage has increased
from 301,000 in 1966 to a high of 1,260,000 in 1975.
Acreage was estimated at 950,000 for 1976. Yields have
remained relatively low, around 20-25 bushels per acre.
“Many management systems are used by Georgia
growers in producing soybeans. A multiplicity of problems
exist in the production of soybeans in the state. This
survey was conceived as an attempt to provide a sample of
problems that exist and management systems used. With the
information obtained, attention can be focused on certain
problems that are outstanding. Both research and extension
personnel can utilize this information in developing longrange program plans.” Address: 1. Dep. of Agronomy.
2. Extension Agronomy; Both: College Station, Athens,
Georgia 30602; 3. Dep. of Plant Pathology, Georgia Station,
Experiment, Georgia 30212.
7688. Hutton, C.W.; Campbell, A.M. 1977. Functional
properties of a soy concentrate and a soy isolate in simple
systems and in a food system: Emulsion properties,
thickening function and fat absorption. J. of Food Science
42(2):457-60. March/April. [13 ref]
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Address: Agric. Exp. Station and College of Home
Economics, The Univ. of Tennessee, Knoxville, Tennessee
37916.
7689. Hutton, C.W.; Campbell, A.M. 1977. Functional
properties of a soy concentrate and a soy isolate in simple
systems: Nitrogen solubility index and water absorption. J. of
Food Science 42(2):454-56. March/April. [15 ref]
Address: Agric. Exp. Station and College of Home
Economics, Univ. of Tennessee, Knoxville, Tennessee 37916.
7690. Soybean Digest. 1977. Germans identify pure soy oil.
April. p. 22d.
• Summary: “Thanks to the efforts of U.S. soybean farmers,
German consumers have the opportunity to purchase
identified 100% soy oil in the supermarkets. Blauband, an
established major brand in Germany, is now being labeled
‘100% soy oil.’
“This breakthrough in consumer awareness of a 100%
soy oil product is due to the work of the American Soybean
Association (ASA), in cooperation with the USDA Foreign
Agricultural Service. ASA and Unilever, the largest vegetable
oil producer in Germany, successfully combined efforts in
this year’s million-dollar campaign to introduce identified
soy oil in Germany.
“The introduction of the 100% soy oil product is part
of a larger consumer education program which began in
Germany in 1975. Objective of the scheduled three-year
program is to improve the image of soy oil in relation to
other popular oils, such as sunflower and palm oils.
“U.S. soybean growers, represented through ASA,
and Unilever are financing the Blauband identified soy oil
campaign to complement the national consumer campaign.
This marks the first time soybean checkoff funds have been
used for such a major project activity.
“’This kind of promotion has always been a high priority
project,’ says Gerald Michaelson, national president of ASA.
‘It will continue to have high priority because of increased
marketing possibilities for U.S. soybean producers.’
“Although U.S. growers’ funds have successfully led to
the introduction of identified soy oil products in Italy, Japan,
Taiwan and Mexico, the German identified oil campaign is
an innovation in northern Europe.
“’Other brands of vegetable oils–which may switch
from one oil to another in production–do not always ensure
the consumer of the same quality with each purchase,’ says
Michaelson. ‘Blauband and other future brands identified as
100% soy oil will ensure quality time after time, resulting in
greater consumer confidence in the identified product.’
“Soy oil currently comprises more than 40% of the
edible vegetable oil market in Germany. Only 8% of the
oilseeds needed in Germany are produced there; 92% of
the oilseed needs must be met through imports. Increased
acceptance and demand for 100% soy oil products, therefore,

can result in sales of more U.S. soybeans to Germany and
higher prices for soybeans.”
7691. O’Mara, James P. 1977. Mexico’s 1976 drought cuts
soybean, rice crops. Foreign Agriculture (USDA Foreign
Agricultural Service). May 2. p. 2-4, 12.
• Summary: Soybeans have replaced cottonseed as the
principal oilseed in the country. The water shortage last
spring caused a decline in the 140,000 hectares (ha)
programmed for soybeans in Sinaloa to an actual planted
area of around 40,000 ha; rice area was reduced from 50,000
ha to about 33,000 ha. In Sonora, irrigated summer-crop
area was reduced by some 80,000 ha, with soybean plantings
reaching just 50,000 ha. The two-state region accounts
for about 90% of annual soybean production (grown in
the summer). During the 1975 summer season this area
produced around 585,000 tonnes of soybeans while output in
1976 was under 220,000 tons. Countrywide the totals were
625,000 tons in 1975/76 and an estimated 280,000 tons in
1976/77. Other new areas into which soybean production
can be expanded are limited largely because of wide
variations in the amount of daylight and in elevation. Hence,
large expansion into other areas is not expected. Poultry
and swine consume about 90% of Mexico’s domestically
produced soybean meal; the remainder goes for dairy cattle
and pet rations, and for soy flour for human consumption.
Consumption is showing steady growth, especially
for texturized soy protein. Because of its increasing
requirements for soybeans, Mexico would like to augment
production to at least 600,000 tons or more a year to avoid
sizable imports. Address: Asst. U.S. Agricultural Attaché,
Mexico City.
7692. Iso, James Y. 1977. Japan looks to the U.S. for more
food-quality soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). May 16. p. 6, 16.
• Summary: When the People’s Republic of China (PRC)
cut back on its soybean exports last year because of a poor
domestic harvest and disruption of marketing channels by
the devastating earthquake, Japanese manufacturers of miso,
tofu, and other native soy foods were among the first to feel
the pinch, having traditionally bought large quantities of
PRC soybeans. Their shift could lead to perhaps a 100,000ton gain in U.S. exports of food-quality soybeans to Japan.
“In 1976, the U.S. shipped about 520,000 tons of these
food-use soybeans to Japan out of total U.S. soybean sales
there of 3.2 million tons and Japan’s total soybean imports
of 3.5 million. Japan received another 132,000 tons of food
beans from the PRC and a few thousand tons from other
supplying countries.
“Adding to this a domestic production of 60,000 tons
puts Japan’s total soybean use in traditional foods last year at
about 750,000 tons.
“Each year, Japan uses about 720,000 tons of soybeans
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in traditional foods, including roughly 350,000 tons of
tofu (bean curd), 180,000 of miso (bean paste), and 70,000
of natto (fermented beans). The remaining tonnage goes
into other native products, such as kinako (processed [dry
roasted] beans) and frozen tofu, and into fresh soybean
consumption.
“Manchurian beans, produced in the colder regions of
North China (usually north of 43º latitude), have long been
considered the best tasting for fermented foods like miso and
natto.”
“Outside of the PRC, the varieties of beans preferred by
the food manufacturers are found in colder climates, such
as Canada and the northern regions of the United States.”
Several “Japanese trading firms involved in importing
food-type beans have come to prefer soybeans produced in
Indiana, Illinois, Ohio, and Michigan. These beans, known
among the trade as IOM (Indiana, Ohio, Michigan) beans,
made up close to 500,000 tons of the food beans imported by
Japan last year and go largely into tofu and related foods.”
Note: This is the earliest English-language document seen
(May 2016) that uses the abbreviation “IOM” in connection
with soybeans.
“Around 55,000 tons of ‘identity-preserved’ varieties
also were imported last year.” Producers are looking for
a large bean with a white hilum and high protein and
carbohydrate content. All food beans must be #1 grade
quality. Talks with miso/natto manufacturers have revealed
that U.S. varieties Amsoy, Corsoy, Kanrich, and Beeson
meet this general description. However, a bean with all the
desired features comparable to the PRC’s, particularly as
related to taste, is not as yet commercially available in the
U.S. Address: Foreign Market Development, Oilseeds and
Products, Foreign Agricultural Service.
7693. Breedlove, Sally E. 1977. Soybeans and cotton boost
U.S. agricultural exports. Foreign Agriculture (USDA
Foreign Agricultural Service). May 25. p. 8-9.
• Summary: U.S. agricultural exports: Value by commodity,
October-March, 1977: Animals and animal products
(including dairy, hides, meat, and poultry), $1,313,000;
Grains and preparations (including feedgrains, rice, and
wheat), $4,858,000; Oilseeds and products (including
cottonseed and soybean oil, and soybeans), $3,550,000;
Other products and preparations (including cotton, tobacco,
fruits, nuts, and vegetables), $2,978,000. Address: Foreign
Demand and Competition Div., Economic Research Service
[USDA].
7694. Tallent, William H. 1977. Soy proteins in Europe.
Northern Regional Research Center: Notes from the Director
(Peoria, Illinois) No. 1295. p. 1. June 24.
• Summary: “Despite the higher prices of meat and other
animal proteins, the food industry has lagged behind their
U.S. counterpart in the use of soy proteins. However the

developing markets encourage several U.S. companies,
as well as Unilever, to build plants to manufacture flours,
concentrates, and isolates. Last week, Dr. H. Herstel,
Unilever Research, Zeuenaar, The Netherlands, visited with
us concerning use of soy in foods. Unilever now has a plant
(in Zwijndrecht) with an annual capacity of 60,000 metric
tons (132 million pounds) in which they produce flours,
concentrates, and isolates. Dr. Herstel discussed extrusion of
soy proteins, lipid protein concentrates, quantitation of soy
in meat-soy mixtures, ultrasonic extraction of soy proteins,
flatulence, and flavor problems with members of OC and
ED. He stated that aqueous alcohol extraction used in the
preparation of protein concentrates removes precursors
(p-coumaric and ferulic acids) of ‘cooked (retorted) soybean
odor.’ Unilever workers attribute this odor to p-vinylphenol
and p-vinylguaiacol and feel such odors were responsible
for poor acceptance of textured soy flours when they were
introduced in Europe in the late 1960’s. These developments
dramatize the significance of NRRC’s research on the
soybean flavor problem.
“Alcohol extraction to greatly increase the versatility
of soy protein products in foods is one of the significant
developments of NRRC research.” Address: Acting Director.
7695. Foreign Agriculture (USDA Foreign Agricultural
Service). 1977. Japan to import more soybeans in 1977. June
27. p. 8-9.
• Summary: The U.S. will supply about 92% of these
imports. Palm oil imports soared 40% last year to 153,500
tons–mainly as a result of palm oil’s lower price compared
with that of soybean oil. To encourage greater soybean and
rapeseed production, the Government has annually increased
its support level for both crops. Although additional
increases are expected this year, it is generally recognized
that these support and incentive payments will not result
in a substantial diversion of rice to soybeans and rapeseed.
Despite a total Government support level, including
production incentive payments of $21.28 per bushel for
soybeans and $14.49 per bushel for rapeseed, area and
production of both crops decreased in 1976. Consumption
data show that over 75% of soybean oil used in Japan is
consumed directly as cooking or salad oil, with the market
almost equally divided between home use (retail sales) and
institutional use (restaurants, fast-food outlets, etc.). Of the
remainder, about three-quarters is used for food processing
and the rest for nonfood usage. Vegetable oils account for
nearly 75% of Japan’s consumption of edible fats and oils.
7696. American Soybean Association. 1977. Soybean Digest
Blue Book. Hudson, Iowa: American Soybean Assoc. 180 p.
Index. Index of tables. Index of advertisers. 22 cm.
Address: Hudson, Iowa.
7697. Brown, J.C.; Jones, W.E. 1977. Fitting plants
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nutritionally to soils. I. Soybeans. Agronomy Journal
69(3):399-404. June. [37 ref]
Address: USDA ARS, Plant Stress Lab., Beltsville,
Maryland.
7698. Food Processing (Chicago). 1977. Spun isolates. June.
p. 32.
• Summary: Dawson Mills of Dawson, Minnesota, is
constructing a new 60,000 square foot food plant on a
200-acre site for making soy protein isolate, “spun isolate
fiber, and spun analog products.” Estimated cost: $9.5
million. Expected completion date: late 1978. Architect:
Zejdlik, Harmala, Hysell, Delapp, Inc. Features sanitation in
processing to meet USDA requirements.
7699. Jeffers, D.L.; Triplett, G.B., Jr.; Lafever, H.N. 1977.
Relay intercropping wheat and soybeans. Ohio Agricultural
Experiment Station, Research Circular No. 233. 11 p. June.
[8 ref]
• Summary: “Summary: Broadcasting soybeans into
standing wheat is an unsatisfactory planting method because
of poor soybean germination and because of the hazard to
soybeans of surface applied herbicides.
“Double cropping soybeans after wheat harvest can be
satisfactory because wheat yields are normal. Soybean yield
potential is low due to the late planting and the hazards of
drought and frost.
“Relay intercropping takes advantage of the relatively
high value of soybeans compared to wheat, but there is a
trade-off of reduced wheat yield with later soybean seeding
which results in higher soybean yields.
“Herbicide weed control can be acceptable for double
cropping, but is unsatisfactory for relay intercropping. New
effective herbicides will be essential for the latter system.”
Address: 1. Assoc. Prof.; 2. Prof.; 3. Prof. of the Dep. of
Agronomy, Ohio Agricultural Research and Development
Center, Wooster.
7700. Lanagan, K.J. 1977. The palm oil industry in West
Malaysia. USDA Foreign Agricultural Service. FAS M-276.
25 p. June.
• Summary: A detailed look at the oil that is threatening soy
oil in the USA.
7701. Pomeranz, Y.; Shogren, M.D.; Finney, K.F. 1977.
Flour from germinated soybeans in high-protein bread. J. of
Food Science 42(3):824-27, 842. May/June. [21 ref]
• Summary: Fascinating scanning electron micrographs
(photos) show: (1) Soy milk. (2) Germinated soy flour. (3)
High temperature soy flour. (4) Ardex 550 (soy flour from
ADM). Address: U.S. Grain Marketing Research Center,
USDA ARS, Manhattan, Kansas 66502.

Calling all tempeh lovers. Organic Gardening and Farming
24:108-11. June.
• Summary: “Over 3,000 people have asked us for tempeh
starter... since our offer first appeared in the Jan. 1977 issue
of Organic Gardening and Farming. We sent everyone a
packet with just enough to make several batches, but we
were just too busy getting the starter in the mail to answer all
the questions about making tempeh.”
Discusses: How to keep the first batch of tempe going
at home–i.e. use the microorganisms from that first tempeh
to make more sequential batches. How to make your own
tempeh starter on a rice substrate in a mason jar. Making
tempeh from other grains such as wheat, oats, rye, barley,
or rice, alone or in combination with soybeans (defatted soy
grits are not suitable for making tempeh). The NRRC can no
longer send out small packets of tempeh starter. Please order
it from OGF in Emmaus, Pennsylvania. Address: Northern
Regional Research Center, Peoria, Illinois 61604.
7703. Yazdi-Samadi, Bahman; Rinne, R.W.; Seif, R.D. 1977.
Components of developing soybean seeds: Oil, protein,
sugars, starch, organic acids, and amino acids. Agronomy
Journal 69(3):481-86. June. [21 ref]
• Summary: Soybean seeds from Harosoy 63 grown in the
field and Steele grown in the greenhouse were analyzed for
these components as they grew, from 10 days after flowering,
at 10-day intervals, until maturity. “These components
accounted for 75% of the dry weight of the seed. The
remaining dry weight of the seed is cellulose, crude fiber,
and ash.”
Sugars detected in the soybean seed were glucose,
fructose, galactose, sucrose, raffinose, and stachyose.
But raffinose and stachyose [oligosaccharides that cause
flatulence] were not detected until 40-50 days after
flowering. Starch reached a maximum at 30-40 days after
flowering, then declined sharply. Address: 1. Former
research assoc.; 2. Plant physiologist, ARS-USDA; 3. Prof.
of Biometry, Dep. of Agronomy, Univ. of Illinois, Illinois
Agric. Exp. Station, Urbana, IL 61801. Present address of
Yazdi-Samadi: Dep. of Agronomy, College of Agric., Univ.
of Tehran, Karaj, Iran.
7704. Wang, Hwa L. 1977. Re: Tempeh starter and questions
concerning tempeh. Letter to William Shurtleff at New-Age
Foods Study Center, 278-28 Higashi Oizumi, Nerima-ku,
Tokyo 177, Japan, July 6. 2 p. Typed, with signature on
letterhead.
• Summary: Dr. Wang encloses a package of tempeh starter
which Shurtleff requested in his letter of June 18. She
then answers four questions that Shurtleff asked related
to tempeh. Address: USDA ARS North Central Region
Northern Regional Research Lab., 1815 North University St.,
Peoria, Illinois 61604.

7702. Wang, Hwa L.; Swain, E.W.; Hesseltine, C.W. 1977.
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7705. Miner, Bert D.; Gallimore, William W. 1977. Soy
protein use can increase 71% by 1985. Farmer Cooperatives
44(4):4-6. July. Also issued as Farmer Cooperatives Reprint
4, May 1977 (4 pages, unnumbered).
• Summary: Table 2, titled “Estimated industry production of
soy protein products, 1976 and 1985” gives statistics divided
into human food uses and industrial uses–in million pounds.
For human food uses: Soy flour and grits is expected to
increase from 395 in 1976 to 610 in 1985. Textured soy flour
and grits from 79.0 to 152.5. Soy protein concentrates from
66.5 to 119.0. Textured soy protein concentrates from 6.6 to
17.8. Soy protein isolates from 47.2 to 94.5. Textured soy
protein isolates from 2.4 to 9.4.
For industrial uses: Soy flour and grits is expected
to increase from 245 million lb in 1976 to 480 in 1985.
Textured soy flour and grits from 61.2 to 144.0. Soy protein
concentrates from 17.5 to 38.5. Textured soy protein
concentrates from 0.9 to 1.9. Soy protein isolates from 40.2
to 49.0. Textured soy protein isolates from 0 to 0. Address:
1. USDA FCS (Farmer Cooperative Service); 2. USDA ERS
(Economic Research Service).
7706. Rodale, Robert. 1977. Tempeh, a new health food
opportunity. Prevention (Emmaus, Pennsylvania). July. p.
25-32.
• Summary: This outstanding article begins: “Gale Randall
of Unadilla, Nebraska, is the first commercial tempeh-maker
in the United States... Tempeh is on its way up, Before long,
it will be eaten widely and lovingly across this land of ours.
Someday there could even be a sign along Highway No. 2 in
Southeastern Nebraska pointing to the gravel road that leads
to where Gale Randall lives. It might say something like this:
‘Here, in 1975, the tempeh revolution got its start.’”
Soybean sprouts and bean curd (tofu) are great foods,
but they are side dishes that never occupy center stage.
“Tempeh, in contrast, has the potential to be a real main
course dish that could lead soybeans to the forefront of the
health food advance. It has a firmness, body and flavor that
could eventually lead to its acceptance as ‘another thing to
eat when the family’s tired of chicken, beef and fish.’
The section titled “The Nebraska Tempeh Pioneer, notes
that Gale Randall works in the Lincoln, Nebraska, post office
at night and operates his tempeh-making operation during
the day. He discovered tempeh 3 years ago while searching
for an inexpensive protein product he could make at home.
Randall recalls that Dr. H.L. Wang, of the NRRL in Peoria,
Illinois, “did everything possible to help me get started. She
was wonderful. I’ve never had anyone help me like that.”
She provided Randall with tempeh starter culture and lots of
free advice. Photos show Randall with his tempeh incubator
and slicing finished tempeh.
The last section, titled “The Coming Soy Boom,” talks
about that work of C.R. Sirtori and co-workers in Milan,
Italy, whose research has showed that soybeans have a

powerful ability to reduce cholesterol levels in human
beings. Rodale then adds: “The next phase in tempeh
development, I feel, will be for more people like Gale
Randall to set up small tempeh shops, from which they can
supply health food and natural food stores.” A sidebar at
the end states that the USDA Northern Regional Research
Center has provided Rodale Press “with large amounts of
free [tempeh] starter, which we are making available in
individual packets to save the scientists a lot of clerical work.
In addition, we also have illustrated plans for building an
incubator as well as additional printed material on tempeh,
including recipes. To receive this material, send your request,
along with 50 cents to cover handling, to Prevention Tempeh
Starter, 33 E. Minor St., Emmaus, Pennsylvania 18049.
A photo-like illustration (line drawing) shows Robert
Rodale.
7707. Sessa, D.J.; Gardner, H.W.; Kleiman, R.; Weisleder,
D. 1977. Oxygenated fatty acid constituents of soybean
phosphatidylcholines. Lipids 12(7):613-19. July. [36 ref]
• Summary: In 1976 Sessa and co-workers concluded that
oxidized phosphatidylcholines were largely responsible for
the bitter taste of soy protein products. However this followup experiment suggests that a bound, oxidized fatty acid
in the lecithin molecule is responsible for the bitter taste.
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7708. Shotwell, Odette L.; Goulden, M.L.; Bennett, G.A.;
Plattner, R.D.; Hesseltine, C.W. 1977. Mycotoxins: Survey
of 1975 wheat and soybeans for aflatoxin, zearalenone,
and ochratoxin. J. of the Association of Official Analytical
Chemists 60(4):778-83. July. [12 ref]
• Summary: None of these three mycotoxins was detected
in 180 lots of soybean samples collected in 8 major soybean
producing states. Address: Northern Regional Research
Center, Peoria, Illinois 61604.
7709. Stern, N.J.; Hesseltine, C.W.; Wang, H.L.; Konishi,
F. 1977. Lactobacillus acidophilus utilization of sugars
and production of a fermented soybean product. Canadian
Institute of Food Science and Technology Journal 10(3):197200. July. [12 ref. Eng; fre]
• Summary: Eight strains of Lactobacillus acidophilus,
obtained from the ARS (Agricultural Research Service)
culture collection, were tested for their ability to use
monosaccharides (fructose, galactose, glucose and D (+)
mannose), disaccharides (lactose, maltose and sucrose) and
two oligosaccharides (raffinose and stachyose). As judged
by titratable acidity and pH changes during growth, strain
variation existed in the ability of the microorganisms to
utilize the sugars. Strain NRRL B-1910 was a superior
utilizer of raffinose and stachyose as measured by medium
pH changes. Therefore, B-1910 was selected as inoculum for
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the successful production of a yogurt-like soybean product,
which has potential as a good protein food source. Address:
Northern Regional Research Center, Peoria, Illinois 61604.
7710. Byrne, Sally Breedlove. 1977. Soybeans and
cotton spark 9-month gain in U.S. farm exports. Foreign
Agriculture (USDA Foreign Agricultural Service). Aug. 29.
p. 10-11.
• Summary: Boosted by exports of soybeans and cotton,
the total value of U.S. agricultural exports during the first
9 months of fiscal 1977 reached $19 billion, up from $17.4
billion a year earlier. The unit value of cotton was up 31%
to $335 a bale. Address: Economist, Foreign Demand and
Competition Div., Economic Research Service.
7711. Bookwalter, G.N.; Warner, K.; Anderson, R.A. 1977.
Fortification of dry-milled sorghum with oilseed proteins. J.
of Food Science 42(4):969-73. July/Aug. [25 ref]
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7712. Thriposha Programme. 1977. Thriposha: The Sri
Lanka Fortified Food Programme of the Ministry of Health
in cooperation with CARE. P.O. Box 1024, Colombo, Sri
Lanka. 12 p. 21 x 28 cm.
• Summary: Contents: 1. The power packed food
supplement: Thriposha. 2. Sri Lanka’s nutritional situation.
3. Medically selected participants. 4. Local processing and
agricultural impact. 5. The future.
“The immediate purpose of the Thriposha programme is
curative attack against malnutrition: only those children and
pregnant and lactating women who are medically identified
as undernourished are eligible for participation in 1977/78
Thriposha is being provided to 450,000 women and children
free of cost, a vital factor given the significant correlation
between malnutrition and poverty.
“The Thriposha programme presently reaches 240,000
pre-schoolers.”
“Thriposha first appeared in Sri Lanka in 1973, in the
form of imported Wheat-Soy-Blend (WSB) donated by
CARE. The imported product was simply repacked into
attractive 750 gramme plastic packets, bearing the now
well-known picture of the healthy baby... The following year
local cereals were incorporated. In 1975, CARE and the U.S.
Agency for International Development–U.S. Department of
Agriculture, donated and installed equipment with technical
assistance provided by the Department of Agricultural
Engineering, Colorado State University, which included a
low cost extrusion cooker, to process larger quantities of
locally produced cereal (corn) and legume (soyabean).”
“The utilization of local products has grown from
60,500 lbs. in the first year to 3,960,000 lbs., representing
25% local input at present.
“Significantly, the Thriposha programme is already

the largest consumer of soyabeans and the second largest
user of corn in Sri Lanka requiring 990,000 lbs. of soya and
2,970,000 lbs. of corn in 1977.”
Photos show: (1) A package of Thriposha with a
healthy baby on the front. (2) Map of Sri Lanka with bar
charts of malnutrition by province. (3) Children suffering
from marasmus and kwashiorkor. (4) The four types of
participants. (5) The Kundasale factory. Also: Pie chart
of Thriposha nutritional composition. Table of Thriposha
nutrients. Pie chart of malnutrition in Sri Lanka: 58%
healthy, 42% malnourished, including some with third
degree malnutrition. Bar chart of Thriposha production for 4
years from 1973/74 to 1976/77, each divided into imported
and local. Local production began in 1973-74. Graph of
future recipient levels from 1978 to 1984, including rise in
domestic inputs and decline in PL 480 ICSM.
Note: This is the earliest document seen (Nov. 2013)
that mentions “Thriposha”–which was introduced in 1973.
Address: Colombo, Sri Lanka.
7713. Beard, Benjamin H. 1977. Germplasm resources
of oilseed crops–sunflower, soybeans and flax. California
Agriculture 31(9):16-17. Sept.
• Summary: Soybeans, grown on a few farms in California,
has never occupied a large acreage here. The first test
planting was in 1957 at the Imperial Valley Conservation
Research Station, Brawley; it was used to study soybean
tolerance to salts in the soil or irrigation water. Address:
Research Geneticist, USDA, SEA-AR, Agronomy and Range
Science, Univ. of California, Davis.
7714. Dutton, Herbert J. 1977. Report of trip to attend panel
meeting of the United Nations Industrial Development
Organization, Vienna, Austria, Aug, 9-11, 1977. Peoria,
Illinois. 7 p. Typed, with signature on letterhead.
• Summary: Contents: Purpose. Summary. Draft agenda.
Participants (directory of 15 people representing various
countries and organizations). List of UNIDO (United Nations
Industrial Development Organization) participants to the
technical panel meeting on vegetable oils and fats. Dutton’s
evaluation of the document (very good).
“Purpose: To participate in a panel meeting of high-level
technical experts, to evaluate the draft of the worldwide
study on vegetable fats and oils, to exchange views at the
expert level in order to contribute to the finalization of the
study, and to provide basic background documentation for
the consultation meeting to be held December 12-16, 1977,
in Madrid, Spain.
“Summary: Designated by the American Soybean
Association (ASA) to represent the U.S. oilseed industry as
Technical Expert...” Address: Chief, Oilseed Crops Lab.,
Northern Regional Research Center, Peoria, Illinois 61604.
7715. Price, Charlene. 1977. Fabricated foods–The
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consumer’s view. USDA National Food Situation No. 161.
Sept. p. 20-21. [1 ref]
• Summary: USDA’s Economic Research Service (ERS) did
a nationwide survey of 1,400 shoppers to see how new foods
made from textured vegetable proteins are catching on. Three
types of products were discusses: 1. Packaged extenders
to be added to meat at home. 2. Meat products already
extended. 3. Meat analogs, similar to meat but containing
none. Of the shoppers sampled, 58% were aware of #1,
12% of #2, and 75% of #3. Of the various products, bacon
analogs led the popularity list (73% of the analog users had
tried them), followed by egg substitutes (38%), and sausage
substitutes (25%). Address: USDA Economic Research
Service.
7716. Missiaen, Edmond. 1977. Brazil soybean output
up; Exports slip. Foreign Agriculture (USDA Foreign
Agricultural Service). Oct. 17. p. 8-10.
• Summary: Introduction: “Brazil’s soybean production is
rising and there is a great potential for even larger output
in the future. However, the success of such an enlargement
depends on the meshing of a number of factors: New land
must be cleared, traditional land used more advantageously,
and incentives continued at a level to encourage production.
And above all, the weather must cooperate.”
“Brazil’s soybean boom is continuing. Production in
1977 was up 11 percent from 1976’s and, despite current,
disappointing price levels, it appears that output in 1978 will
be up by 7 percent or so.
“Exports of soybeans during the current Brazilian
marketing season (March 1977-Feb. 1978) are likely to be
down slightly, but shipments of meal and oil will be up. The
growth in export availabilities of soybean meal and oil will
continue through the next several years.
“The 1977 soybean crop (harvested Feb.-June) is
estimated at 12 million metric tons, up 11 percent from the
revised 1976 production estimate.
“Yields in Parana and Sao Paulo were down in 1977
because of very dry weather in December 1976 to January
/ February 1977. Yields in Rio Grande do Sul, however,
were higher than anticipated because of favorable weather
throughout the growing season. Area and production
estimates from Santa Catarina, Mato Grosso, Minas Gerais,
and Goias are fairly rough because of the lack of accurate
information.
“Soybean exports have been moving more slowly
during the current export season than during last season.
Nevertheless, by the end of the season exports should total
around 3.2 million metric tons, down only slightly from the
previous season’s 3.33 million tons.
“The slow rate of exports is largely because of producer
resistance to falling prices. Brazil’s most important
soybean markets are the Soviet Union, Spain, the European
Community, and the People’s Republic of China.

“Producers were euphoric early in the market year when
Chicago prices were in the US$9-$10-per-bushel range.
Producer prices in Brazil reached their peak in April when
they averaged Cr$215 per 60-kilogram bag ($7.34 per bu).
The general feeling among producers at that time was that
prices would rise even further. When prices began to fall,
producers and cooperatives–hoping for price recovery–
resisted selling their stocks.
“Stocks Large: As of early September, when producer
prices had fallen to Cr$130 per bag ($4 per bushel), large
stocks of soybeans were still in the hands of producers and
cooperatives who were waiting for prices to improve. A
Government announcement extending price support loans
through November took pressure off producers to sell all of
their stocks immediately.
“The Brazilian crush of soybeans for the 1977/78 season
is now forecast at 7.8 million tons, up 1.1 million tons from
last year’s estimated crush. The exact crush, however, could
go as high as 8 million tons. The 1978/79 crush could be
around 9 million tons, but as yet there are no firm indications
of what this figure will be. It could easily be more.
“Total crushing capacity for the current year–
discounting capacity used for cottonseed, peanuts, and
castorseed–is about 11.5 million tons. Capacity next
season should be in the 12-12.5-million-ton range and by
the opening of the 1979/80 season it could reach 15-16
million tons. Soybean meal consumption in Brazil, based
on crushers’ sales to the mixed feed industry, is forecast at
1.15 million tons for the current season-up from last season’s
estimated 11-month total of 980,000 tons. On an average
monthly basis, consumption this season is forecast to be
up 7.5 percent from last year’s. This growth is attributed to
increased demand for feed by broiler producers, as well as by
dairymen and hog producers. Beef animals are not fed mixed
feeds in Brazil.
“Soybean meal exports for this marketing year are
expected to be around 4.8 to 4.9 million tons, up from 4.1
million tons in 1976/77. Major markets are the EC, Eastern
Europe, and Spain.
“Domestic soybean oil consumption (not including
oil refined for subsequent export) is expected to be around
840,000 tons during 1977/78, up 40,000 tons from the last
11-month marketing year. The current marketing year’s
consumption on a monthly basis, however, is down nearly
4 percent from last year’s. The decline can be attributed to
greater domestic supplies of cottonseed oil this year.
“It is expected that, for the whole of the 1977/78 market
year, exports of soybean oil will reach about 500,000 tons,
up from 430,000 tons last year. Brazil’s largest soybean oil
markets are Iran and India, but also include the PRC [China],
Morocco, Pakistan, and Peru.
“Forecast oil availabilities would permit exports of up
to 600,000 tons, but at this point it appears unlikely that
much will be shipped. This is mainly because the Brazilian

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2687
Government has limited the export flow of soybean oil
to assure abundant supplies for the local market. The
Government has asked crushers to reserve 1 million tons for
domestic consumption, even though actual consumption will
probably be somewhat less.
“Soybean oil exports in 1976/77 included over 40,000
tons of refined oil. Most went to Egypt and Colombia. So
far, in 1977/78, less than 1,000 tons of refined oil have been
shipped.
“Indefinite Policy: Brazil’s export marketing policy has
been less precisely defined this year than last. Overall export
quotas for soybeans, meal, and oil were not announced
early in the year as in recent years. Instead quotas have been
released little by little and usually have not been publicly
announced.
“As in previous years there are quotas for cooperatives,
crushers, and export firms. Crushers are allowed to export
only meal and oil, although cooperatives that own crushing
facilities may export soybeans as well as meal and oil. State
cooperative organizations and trade associations distribute
quota exports among firms in their sectors.
“The director of CACEX (Foreign Trade Department of
the Bank of Brazil) has announced that next season’s export
marketing policies will be less restrictive than this year’s.
The August 15 withdrawal of individual export quotas could
be an indicator of export policy next year.
“Exports of processed soybean products are given more
favorable tax treatment than unprocessed soybean exports.
“During January-June 1977, exporters of soybean oil
received an 8-percent credit toward their IPI (Industrial
Products Tax–a federally administered VAT) account on
export sales.
Contains 1½ pages of additional information. A sidebar
titled “Recent Brazilian Soybean Actions” has them listed in
chronological order.
A table, “Brazil: Soybean Production, yield and area by
state, preliminary 1977” shows that about 83% of Brazil’s
soybeans are produced in two states: Rio Grande do Sul and
Parana. Address: U.S. Agricultural Officer, Sao Paulo.
7717. Los Angeles Times. 1977. Japan: Top market for U.S.
soybeans. Oct. 27. p. H25.
• Summary: Japan now imports 55,000 tons of soybeans a
year from the United States, which makes Japan the leading
customer for U.S. soybeans in the world, according to USDA
figures.
The Japanese use soybeans in a variety of traditional
foods including “tofu (soybean curd of which 10 million
bricks are sold daily in Japan), miso (fermented soybean
paste, the basis for the soup served in most Japanese
restaurants [and homes]), aburage (deep-fried tofu) or natto
(fermented cooked soybeans), kinako (roasted soybean
powder) and shoyu (soy sauce). The use of soy in bread,
biscuits and noodles consumes 15,220 tons of soybeans each

year.”
Exports of soybeans and soy products (such as soybean
oil and meal) have played an important positive role in the
U.S. balance of trade and the U.S. farm economy.
7718. Hunt, W.H.; Fulk, D.W.; Elder, B.; Norris, K. 1977.
Collaborative study on infrared reflectance devices for
determination of protein in hard red winter wheat, and for
protein and oil in soybeans. Cereal Foods World 22(10):53436. Oct. [5 ref]
• Summary: “The technique for near-infrared spectroscopy
for compositional analysis of grain was first applied to
moisture analysis” (Norris and Hart 1963; Norris 1964).
In the present study, 80 samples of hard red winter wheat
and 75 samples of soybeans were ground in a Mikro mill.
Oven tests were made on each sample at the Federal Grain
Inspection Service, USDA (formerly Grain Division, USDA
Agricultural Marketing Service) laboratories at Beltsville,
Maryland.
“Nine Neotec and eight InfraAnalyzers were involved in
the soybean tests.”
Conclusion: “These studies show that is possible to
calibrate and use NIR instruments to measure... protein and
oil in soybeans... The accuracy of the NIR instruments when
calibrated to a single lab, was at least equal to that of the
Kjeldahl labs.”
Note: This is the earliest English-language document
seen (June 2010) that contains the abbreviation “NIR” in
connection with soybeans, and especially in connection
with high-speed techniques for measuring the composition
of soybean seeds. Address: 1-2. USDA, FGIS, ARC-East,
Beltsville, Maryland 20705.
7719. Lambert, J.W.; Kennedy, B.W. 1977. Registration of
Grande soybeans. Crop Science 17(5):824-25. Sept/Oct. [1
ref]
• Summary: Registration No. 115. Grande soybean variety
was developed in a cooperative program of the Minnesota
Agric. Exp. Station and the USDA’s Agricultural Research
Service (ARS). It originated a an F-4 plant selection from
the cross Anoka x Magna. “It is classified in Maturity Group
0... Because of large seed size, Grande has been found
useful in manufacture of certain food products.” The seeds
are light yellow in color with dull luster and light tan hila.
Both oil and protein percentages are relatively low. The
seed was released to certified growers in Minnesota in 1976.
The Minnesota Agric. Exp. Station will be responsible for
maintenance of breeder seed. Other information is published
in Varietal Trials of Farm Crops, Misc. Report 24, Agric.
Exp. Station, St. Paul, Minnesota 55108. Address: 1. Prof. of
Agronomy and Plant Genetics; 2. Prof. of Plant Pathology.
Both: Univ. of Minnesota, St. Paul, Minnesota.
7720. List, G.R.; Emken, E.A.; Kwolek, W.F.; Simpson,
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T.D.; Dutton, H.J. 1977. “Zero trans” margarines:
Preparation, structure, and properties of interesterified
soybean oil-soy trisaturate blends. J. of the American Oil
Chemists’ Society 54(10):408-13. Oct. [46 ref]
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7721. Sessa, David J.; Rackis, Joseph J. 1977. Lipid-derived
flavors of legume protein products. J. of the American Oil
Chemists’ Society 54(10):468-73. Oct. [76* ref]
• Summary: Oxidation, in soybeans and peas, gives rise to
hydroperoxides which, on further degradation, decompose
into various volatile and nonvolatile flavor components.
Address: Northern Regional Research Center, ARS, USDA,
Peoria, Illinois 61604.
7722. Bale, M.D.; Greenshields, Bruce L. 1977. Japan:
Production and imports of food. An analysis of the welfare
cost of protection. USDA Economic Research Service,
Foreign Agricultural Economic Report No. 141. 20 p. Nov.
See p. 15. [17 ref]
• Summary: “Soybeans grown in Japan are used in food
products... Domestic production currently supplies 21% of
the domestic demand for food use; the balance comes from
China and the United States. By 1985/86, plans call for
increasing the level of domestic production to 60 percent
of quantity demanded. Domestic soybean production is
encouraged by incentive payments which raise producer
prices above world levels, thus giving rise to a net welfare
loss... Consumption rose from 4.9 kilograms per capita in
1955/56 to 6.2 kilograms in 1975/76, or a total of 637,000
tons in 1975/76... In 1955/56, production was almost
507,000 tons, while by 1975/76 it had fallen to 126,000
tons.” Address: Washington, DC.
7723. Curtis, Paul R.; Cullen, R.E.; Steinkraus, K.H. 1977.
Identity of a bacterium producing vitamin B-12 activity
in tempeh. Paper presented at Symposium on Indigenous
Fermented Foods, Bangkok, Thailand. Summarized in K.H.
Steinkraus, ed. 1983. Handbook of Indigenous Fermented
Foods. New York: Marcel Dekker, Inc. ix + 671 p. See p. 3840. Original manuscript is 8 p.
Address: 1. Div. of Science & Mathematics, Eisenhower
College, Seneca Falls, New York 13148; 3. New York State
Agric. Exp. Station, Geneva, NY 14456.
7724. Hayashi, U. 1977. Japanese natto. Paper presented
at Symposium on Indigenous Fermented Foods, Bangkok,
Thailand. Summarized in K.H. Steinkraus, ed. 1983.
Handbook of Indigenous Fermented Foods. New York:
Marcel Dekker, Inc. ix + 671 p. See p. 530-45.
• Summary: The section in Steinkraus (1983), titled
“Miscellaneous Oriental fermentations” (p. 530-45)
discusses two different types of fermented foods: (1) Itohiki

natto (from Japan) and Thua-nao (from Thailand); and
(2) Hama-Natto (from Japan) and related products (which
we call “fermented black soybeans,” involving a mold
fermentation). However each type is discussed separately,
with part (1, p. 530-45) coming before part (2).
Contents of part (1): Description. Patterns of
consumption. Steps in production. Microorganisms. Yields of
product. Biochemical changes. Nutritional value. Economics
of natto production.
Itohiki natto: In northern Thailand, thua-nao serves as an
alternative for fermented fish. In Japan (according to USDA
1958) there were about 800 natto factories nationwide,
including roughly 80 in Tokyo.
The essential natto bacterium, Bacillus natto is an
aerobic Gram-positive, spore-forming rod, closely related
to B. subtilis. B. natto SB 3010 presently seems to be the
variety best suited to making natto since its rapid growth on
steamed soybeans leads to a partial degradation of protein to
amino acids.
Natto mucilage is composed mainly of an acidic
glycopeptide. Address: 5-13-11 Minami Tanabe,
Higashisumiyoshi-ku, Osaka-shi 546, Japan.
7725. Hesseltine, C.W.; Wang, H.L. 1977. Contributions of
the Western World to knowledge of indigenous fermented
foods of the Orient. Paper presented at Fifth International
Conference on Global Impacts of Applied Microbiology,
Nov. 1977, Bangkok, Thailand. 32 p. In: Steinkraus 1983, p.
607-22. [28 ref]
• Summary: Contents: Introduction. 1. Training of
teachers and technicians. 2. Scientific aspects of the
fermentation process. 3. Breeding of microorganisms for
strain improvement. 4. Introduction of pure culture strains.
5. Substrate changes caused by enzymes. 6. Studies on
the nutritional value of fermented foods. 7. New uses for
traditional fermentations. 8. Developing an awareness of the
importance of studying indigenous foods. References cited.
Photos show: (1) The interior of a Japanese sake
brewery (wood block print, from Atkinson 1881). (2) Dr.
Ryoji Nakazawa (1878-1974; supplied by Dr. T. Hasegawa).
(3) Dr. K. Saito, who discovered the tempeh fungus,
Rhizopus oligosporus (supplied by Dr. T. Hasegawa). (4)
Rhizopus oligosporus (Saito 1905). (5) Ragi (Eijkman 1894).
(6) Chinese yeast cakes (Eijkman 1894). (7) The complete
kit for making tempeh, from Farm Foods, Summertown,
Tennessee (shows brown paper ag, with large front and back
labels). Address: Northern Regional Research Center, Peoria,
Illinois 61604.
7726. Hymowitz, T.; Newell, C.A.; Carmer, S.G. 1977.
Pedigrees of soybean cultivars released in the United States
and Canada. INTSOY Series No. 13. 23 p. Nov. (College of
Agric., Univ. of Illinois at Urbana-Champaign). [17 ref]
• Summary: Contents. Introduction. Abbreviations.
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Pedigrees of soybean cultivars released in the United
States and Canada (Five-column table, p. 4-15). Strain
identification. Parentage of strains. Registration of soybean
cultivars. References.
The 337 soybean varieties listed in this publication,
named or released from 1889 to 1976, are currently (1977)
in the USDA germplasm collection, and were released in
the USA and Canada. “Cultivars having an experimental
strain pedigree and preceded by an asterisk, and the strain is
underlined” (e.g., Beeson, Bonus, Bragg). This information
was compiled from many sources, including USDA Bureau
of Plant Industry Bulletins.
In the information on early soybean varieties below
(adapted from the 12-page “Pedigrees” table), column 1 is
the year introduced to the USA, column 2 (separated by a
comma) is the cultivar name, 3 is the Maturity Group, 4 is
the pedigree (P.I. is the “Plant Introduction” number and
F.C. is the “Forage Crop” number, both from the USDA,
Beltsville, Maryland), and column 5 is the year named or
released. Only the early (pre-1915) introductions are listed
here, in chronological order:
1889, Medium Green or Guelph, III, 1903 and 1907.
1889, Kingston, IV, P.I. 17255 (From Japan), by 1907.
1894, Easycook, VI, P.I. 34702 (From Shantung Prov.,
China), by 1923.
1900 or before, Mammoth Yellow, VII, Unknown,
Unknown.
1900, Wisconsin Black, I, P.I. 5039 (From Paris,
France), by 1910.
1901, Austin, V, P.I. 17263 (From Pingyang [Pyongyang
/ P’yongyang], Korea), by 1910.
1901, Ebony, IV, P.I. 6386 (From Pingyang, Korea), by
1907.
1901, Haberlandt, VI, P.I. 6396 (From Pingyang, Korea),
by 1910.
1901, Midwest, IV, P.I. 6556 (From Central China), by
1922.
1901, Tokyo, VII, P.I. 8424 (From Yokohama, Japan), by
1910.
1902, Hollybrook, V, Rogue in Mammoth Yellow, by
1910.
1905, Cloud, III, P.I. 16790 (From Hangchow, China),
by 1910.
1905, Tarheel Black, VIII, P.I. 14952 (From Shanghai,
China), by 1923.
1906, Elton, I, P.I. 20406 (From Khabarovsk, USSR), by
1910.
1906, Habaro, I, P.I. 20405 (From Khabarovsk, USSR),
by 1913.
1906, Morse, IV, P.I. 19186 (From Newchang, or
Yingkow [Newchwang or Ying-k’ou / Yingkou], Manchuria),
by 1910.
1906, Peking, IV, P.I. 17852B (From Peking, China), by
1910.

1906, Wilson, IV, P.I. 19183 (From Newchwang,
Manchuria), by 1910.
1907, Chestnut, III, Selection from Habaro, by 1910.
1907, Shingto, III, P.I. 21079 (From Teiling,
Manchuria), 1910.
1907, Virginia-N, IV, P.I. 19186D (Selection from
Morse), by 1920.
1907, Virginia-S, V, P.I. 19186D (Selection from
Morse), -.
1908 [sic, ca. 1943], Acadian, VIII, P.I. 60406 x F.C.
04910, 1943.
1908, Arisoy, VIII, P.I. 86736 (From Konosu, Japan),
1930.
1908, Arlington, V, P.I. 22899 (From Paotingfu [later
Baoding, Hebei], China), by 1910.
1908, Barchet, VIII, P.I. 23232 (From Shanghai, China),
1923.
1908, Biloxi, VIII, P.I. 23211 (From Tangsi, China), by
1917.
1908, Columbia, III, P.I. 22897 (From Paotingfu,
China), by 1910.
1908, Hong Kong, IV, P.I. 22406 (From Hong Kong), by
1910.
1910, Manchuria, I, P.I. 28050 (From Harbin,
Manchuria), by 1912.
1910, Minsoy, 0, P.I. 27890 (From Paris, France), ca.
1926.
1910, Soysota, I, P.I. 28019 (From Naples, Italy), by
1923.
1911, Black Eyebrow, II, P.I. 30744 (From Wulukai,
Manchuria), by 1917.
1911, Hoosier, I, P.I. 30746 (From Wulukai, Manchuria),
by 1927
1911, Manchu, III, P.I. 30593 (From Ninguta,
Manchuria), by 1917
1911, Mandarin, I, P.I. 36653 (From Pehtuanlintza,
Manchuria), by 1920.
1911, Otootan, VIII, (From Taiwan via Hawaii), by
1923.
1911, Wea, II, P.I. 30600 (From Shuangchengpu,
Manchuria), ca. 1926.
1912, A.K. (F.C. 30761), IV, Selection from A.K., by
1940.
1913, Dunfield, III, P.I. 36846 (From Fanchiatum Sta.,
Manchuria), by 1923.
1914, Arksoy, VI, P.I. 37335 (From Pingyang, Korea), -.
1915, Hahto, VI, P.I. 40118 (From Wakamatsu, Japan),
by 1921.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
In hindsight, Ted wishes he had divided the column titled
“Year named or released” into two. The first would be “Year
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named” and the second would be “Public release.” This
database no longer exists. The many thousands of punch
cards were discarded after Sam Carmer died. Address: Dep.
of Agronomy, Univ. of Illinois.
7727. Shanmugasundaram, S. 1977. The international
working group on soybean rust and its proposed rust rating
system. INTSOY Series No. 12. p. 11-13. R.E. Ford and J.B.
Sinclair, eds. Rust of the Soybean.
• Summary: Contents: Officers of the group. Soybean Rust
Newsletter. Soybean rust rating system.
“The officers of the International Working Group on
Soybean Rust are: Chairman C.Y. Yang (AVRDC), Vice
Chairman K.R. Bromfield (USDA-ARS [Agricultural
Research Service]) and Secretary S. Shanmugasundaram
(AVRDC).
“Soybean Rust Newsletter: The first issue of the
“Soybean Rust News” (SRN) is in preparation. The success
of SRN depends entirely upon your interest, enthusiasm, and
participation. Research articles, reports, notes, announcement
of resistant or tolerant germplasm, and any other news
item related to soybean rust are requested, and they will be
accepted until April 1, 1977. Address all correspondence
regarding the SRN to:
“S. Shanmugasundaram
“Soybean Coordinator”
AVRDC, Shanhua, R.O.C. Address: AVRDC, Shanhua,
Taiwan.
7728. Steinkraus, K.H. 1977. Philippine taosi. Paper
presented at Symposium on Indigenous Fermented Foods,
Bangkok, Thailand. Summarized in K.H. Steinkraus, ed.
1983. Handbook of Indigenous Fermented Foods. New York:
Marcel Dekker, Inc. ix + 671 p. See p. 467.
• Summary: Clean soybeans. Soak overnight, preferably in
running water to prevent acidification. Drain, then boil in
excess water for 1 hour, drain and cool. Coat with either raw
or roasted wheat flour. Inoculate with Aspergillus oryzae
mold (the soy sauce mold). Spread inoculated soybeans on
woven bamboo trays [especially and repeatedly used for this
fermentation]; cover with banana leaves. Incubate in a warm
place for 2-3 days, or until the soybeans are overgrown with
a white mycelium. Place soybeans in a salt brine (18 gm salt
dissolved in 100 ml water), bring to a boil, remove from heat
and drain. The taosi is now ready to eat.
Note that there is no brine fermentation as the last step,
as with most fermented black soybeans. Address: New York
State Agric. Exp. Station, Geneva, NY 14456.
7729. Steinkraus, Keith H. 1977. Enhancement of food
quality by fermentation. New York State Agricultural
Experiment Station, Nutrition Council Report No. 26. p. 2125. Nov. [13 ref]
• Summary: Contents: Introduction. Meat-like flavor

from vegetable proteins. Meat-like textures on vegetable
substrates. Quick-cooking foods. A method for increasing the
protein content of high starch substrates. Utilization of food
and agricultural wastes to produce human food. References.
Address: Cornell Univ.
7730. SoyaScan Notes. 1977. Chronology of soybeans,
soyfoods and natural foods in the United States 1977
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. 12. Laughing Grasshopper tofu shop starts
making tofu in Millers Falls, Massachusetts. Founded by
Richard and Kathy Leviton, Tom Timmins, and Michael
Cohen in April 1976, it soon becomes the largest of the new
breed of Caucasian-run U.S. tofu manufacturers. It was
renamed The New England Soy Dairy in Nov. 1977, Tomsun
Foods, Inc. in 1984, and Tomsun Foods International in
1986.
Jan. The Soy Plant starts making tofu inside Wildflower
Community Bakery at Ann Arbor, Michigan. Steve Fiering is
one of the organizers of America’s first soyfoods co-op.
Jan. 20. Jimmy Carter inaugurated as president of the
United States. Bob Bergland is Secretary of Agriculture.
March. Surata Soyfoods starts making tofu in Eugene,
Oregon. America’s second worker-owned soyfoods
cooperative, organized by Benjamin Hills.
April 5. Takai Tofu & Soymilk Equipment Co. in
Japan works with consultant William Shurtleff to acquire
an English name, develop a unified equipment catalog, and
establish international operations.
May. Flying Cloud Tofu (soon renamed The Tofu Shop,
then Northern Soy) starts tofu production in Rochester, New
York. Founders are Greg Weaver, Greg Mello, and Andy
Schecter.
May 10-June 7. Shurtleff and Aoyagi travel to Indonesia
to do field research on tempeh in preparation for a book on
the subject.
Aug. 16. Miso Production by Shurtleff and Aoyagi
published by New-Age Foods Study Center, the Center’s first
publication.
Sept. Article in Mother Earth News announces that
tempeh starter and split whole soybeans are available from
newly founded Farm Foods at The Farm in Tennessee.
Orders start to pour in. Farm Foods continues The Farm’s
tradition, with a great deal of creative and influential work
with soyfoods.
Sept. Swan Foods starts operation in Miami, Florida, run
by Robert Brooks and Mary Pung. They produce America’s
first commercial soymilk yogurt. After doing extremely
innovative pioneering work with second generation tofu
products and advertising them nationwide, they go out of
business in Dec. 1978 from trying to grow too fast.
Sept. White Wave starts making tofu in a bathtub in
Boulder, Colorado. Founded by Steve Demos.
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Oct. The Tofu Shop, America’s second soy deli, opens
in Telluride, Colorado. Founded by Matthew Schmit, it was
later renamed Far Pavilions.
Oct. 14. Bean Machines Inc., America’s first supplier of
tofu and soymilk equipment, begins operations in California
under the direction of Larry Needleman. Most of their
equipment is imported from Takai in Japan.
Oct. Soycraft, a newsletter and America’s first periodical
focusing on soyfoods, begins publication. Initiated by David
and Danette Briscoe of Lawrence, Kansas.
Nov. Redwood Natural Foods, Inc. in Santa Rosa,
California, launches the world’s first vacuum packed tofu.
Redwood developed the packing process using tofu made by
Quong Hop & Co.
Nov. Paul Duchesne starts selling Fried Rice & Tofu
Sandwiches in Fairfax, California. His operation later
becomes Wildwood Natural Foods.
* The Heartsong Tofu Cookbook, by Bob and Toni
Heartsong self-published in Florida.
* Passage of the 200 mile offshore fishing limit law
has a major impact on Japan’s protein supplies, increasing
interest in and use of soy protein products.
* By the end of 1977 there are at least 13 commercial
Caucasian-run tofu shops in America.
* The Food and Agriculture Organization of the United
Nations (FAO) establishes a European Cooperative Network
on Soybean in which 14 countries participate, exchanging
information on soybean production.
* Genentech becomes the first company founded
specifically to apply recombinant DNA techniques for
commercial purposes.
* In China, under new post-Maoist economic policies,
soybean acreage starts to increase after almost 20 years of
decline based on grain-first policies. Soybean production
began a slow increase in the mid-1960s, despite declining
acreage.
7731. Adeyemo, Remi; Malone, G.W.; Phillips, T.D.;
Couvillion, W.C. 1977. On-farm soybean storage: Cost and
potential returns. Mississippi Agricultural and Forestry
Experiment Station, Bulletin No. 863. 7 p. Dec. [14 ref]
• Summary: “Summary: “Results of this study suggest that
returns from on-farm storage are likely to exceed storage
costs (amortized investment and operating costs). However,
we used mid-1976 data to estimate investment and operating
costs and based our estimates of returns from storage on the
assumption that expected seasonal price changes in the future
will be similar to those in the five-year period (1971-72
through 1975-76).
“Actual future storage costs and seasonal price patterns
can be expected to differ from those of the past. Therefore, a
producer interested in using our results in deciding whether
to invest in on-farm storage facilities needs to adjust our
estimates of costs for changes in prices of purchased inputs

and must make his own assessment of future seasonal price
patterns.
“Also, this publication does not include commercial
storage as an alternative. Therefore, producers in areas
where commercial storage is adequate need to compare
costs of commercial storage with their estimates of on-farm
storage costs. However, factors other than comparative costs
merit consideration. One in particular is the possibility of
costly time delays at commercial elevators that may make
it necessary to ‘stop the combines’ during critical harvest
days. Also, the present investment tax credit of ten percent
was not included and this is a partial offset of the initial
investment cost.” Address: MAFES (Mississippi Agricultural
and Forestry Exp. Station), Dep. of Agricultural Economics,
Mississippi State Univ., Mississippi State, MS 39762.
7732. Barrett, Clare. 1977. Tempeh (101 ways to have fun
with a soybean). Vegetarian Times No. 22. Nov/Dec. p. 55.
[1 ref]
• Summary: An article in praise of soybeans, tempeh, and
The Book of Tofu. Discusses the work of Dr. H.L. Wang of
the NRRC and Robert Rodale of Organic Gardening and
Farming. Tempeh starter and complete instructions for
its preparation are available for $0.50 from Rodale Press,
Emmaus, Pennsylvania.
Note: This is the earliest article on soy seen (Aug. 2002)
in Vegetarian Times magazine. Address: Chicago, Illinois.
7733. Bernard, R.L.; Lindahl, D.A. 1977. Registration of
Woodworth soybean. Crop Science 17(6):979. Nov/Dec. [3
ref]
• Summary: Registration No. 116. Woodworth, developed
in a cooperative breeding program of the U.S. Regional
Soybean Laboratory and the Illinois Agricultural Experiment
Station, was released in 1974. Address: 1. Research
geneticist, ARS, USDA, and Prof. of Plant Genetics, Dep.
of Agronomy, Univ. of Illinois, Urbana, IL; 2. Formerly
agronomist (research asst.), ARS, USDA, now Research
Station Manager, Pioneer Hi-Bred International Inc., Plant
Breeding Div., St. Joseph, IL.
7734. Bookwalter, G.N. 1977. Corn-based foods used in food
aid programs: Stability characteristics. A review. J. of Food
Science 42(6):1421-24. Nov/Dec. [16 ref]
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7735. Eldridge, A.C.; Warner, K.; Wolf, W.J. 1977. Alcohol
treatment of soybeans and soybean protein products. Cereal
Chemistry 54(6):1229-37. Nov/Dec. [16 ref]
• Summary: Previous research has suggested that some
undesirable flavors in soybeans and soybean products
“result from enzymatic oxidation of unsaturated lipids and
subsequent breakdown of the hydroperoxides formed. Such
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enzyme action is believed to occur as soon as the seed is
crushed.”
Wetting soybeans with aqueous alcohol was used to
eliminate this problem. Address: Northern Regional Research
Center, Peoria, Illinois.
7736. Hayes, R.E.; Bookwalter, G.N.; Bagley, E.B. 1977.
Antioxidant activity of soybean flour and derivatives–A
review. J. of Food Science 42(6):1527-32. Nov/Dec. [73 ref]
• Summary: This is an excellent, comprehensive review.
Soy flour has been shown to be a source of antioxidant
compounds such as isoflavone glycosides and their
derivatives, phospholipids, tocopherols, amino acids and
peptides. There may be some antioxidant effect from
aromatic amines, and sulfhydryl compounds. Address:
USDA Northern Regional Research Center, ARS, Peoria,
Illinois, 61604.
7737. Metcalf, Homer N.; Burnham, Milo. 1977. Miscellany,
including celeriac, horseradish, artichoke, peanuts, vegetable
soybeans. Yearbook of Agriculture (USDA) p. 228-44. For
the year 1977.
• Summary: This Yearbook is titled “Gardening for food
and fun.” This article that discusses soybeans is in Part II
of this Yearbook, titled “Home garden vegetables.” The
section on “Vegetable soybeans” (p. 240-43) focuses on
growing them in a home garden. “Since fresh, immature
soybeans are seldom found in either canned or frozen forms
on supermarket shelves, they are an excellent vegetable for
home gardeners, who may expect yields of 2 bushels of
green pods per 100 feet or row. Soybeans have a relatively
high protein content for a vegetable and are a good source of
vitamin A.
“Vegetable soybeans grow best where nights are warm
and days not too long. Only very early varieties should be
attempted at higher latitudes. They are unlikely to succeed in
areas having frost-free growing seasons of less than 130 to
135 days.
“Seeds of vegetable soybeans are usually larger than
those grown as a field crop, and only a limited number
of varieties, such as Fiskeby V and Kanrich, are offered
currently by seedsmen. Most vegetable soybeans have
yellow seeds, but other colors are known, such as green,
black and green, and black and yellow.
“Land on which edible soybeans are to be grown should
be well prepared before planting. Soybeans do not thrive on
strongly acid soils, and liming may be desirable if indicated
by soil tests. Because they are legumes, nitrogenous
fertilizers are seldom used, but on many soils they will
benefit from application of phosphorus and potassium
fertilizers (again the gardener should be guided by soil tests).
“If soybeans have never been grown on the soil, it
may prove wise to inoculate the seeds with nitrogenfixing bacteria. Rhizobium japonicum is said to be specific

for soybeans, and should be available in commercial
preparations.
“Weed control will be more convenient if the plants are
spaced 4 to 6 inches apart, or in hills spaced about 8 inches
apart with the rows 30 inches apart. When seeds of varieties
differing in maturity are available, better results will ensue
if a single planting of these is made-rather than successive
plantings of a single variety.
“Under favorable conditions, edible soybeans will be
ready for harvest as immature beans from early varieties
about 2 months after planting, while 100 or more days of
favorable weather will be needed to mature dry beans.
“Soybeans are self-fertile and have mostly selfpollinated flowers. The beans are borne in pods that are
produced in clusters of 3 to 15. The pods are slightly
curved and hairy, and will average 2 to 3 seeds per pod. In
the Orient, the immature pods and seed are eaten together
[sic, they are served together. The seeds are squeezed from
the pods into one’s mouth, then the pods are discarded /
recycled] but this has seldom been done in the United States.
When eaten in the immature stage, vegetable soybeans are
harvested at about the same maturity as immature lima
beans.
“If vegetable soybeans are to be eaten as green beans,
the pods will shell much easier if they are plunged into
boiling water for about 2 minutes, after which the beans can
be squeezed from the pods without any difficulty.”
“Another way of using edible soybeans is as sprouts (in
the same manner as the sprouts of mung beans). Soybeans
can be sprouted in any container that has holes in the
bottom for drainage and can be covered. In preparing the
sprouts, soak the soybeans overnight and then place them in
a container large enough for the beans to swell at least six
times their original bulk as they sprout. Cover container to
keep out light.
“Moisten the beans at least 3 times a day in summer and
twice in winter. In winter add warm water and keep the beans
in a warm place.
“Time to maturity for soybean sprouts is 3 to 5 days in
summer and 10 to 15 days in winter. The sprouts are fully
grown and ready to be used when 2 to 3 inches long. Once
harvested, sprouts should be kept in a cool, humid place.”
Address: 1. Prof. of Horticulture, Montana State Univ.,
Bozeman; 2. Extension Horticulturist, Mississippi State
Univ., Starkville, Mississippi.
7738. Mother Earth News. 1977. Frank Ford, and Robert
Rodale. No. 48. Nov/Dec. p. 60.
• Summary: Frank Ford has “farmed organically in Deaf
Smith County for 25 years [i.e., since 1953]. Besides that,
in 1960 he started a company (Arrowhead Mills, Inc.) that
became one of the first major distributors of whole grains in
this country. In the years since then, he’s served on advisory
committees to four different U.S. Secretaries of Agriculture.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2693
His The Simpler Life Cookbook has sold a quarter of a
million copies, as has The Deaf Smith Country Cookbook, a
book co-authorized by his wife, Margie.”
Robert Rodale runs Rodale Press, which was started
by his father. “The Research and Development Division
has a successful tempeh project underway, with over
14,000 packets of starter–and instructions for preparing the
fermented soybean food–already distributed to readers of
Organic Gardening and Farming.” Photos show Robert
Rodale and Frank Ford.

cm. [75* ref]
• Summary: Unsettling! And brilliantly written by one of
America’s leading thinkers, poet-essayists, and eco-farmers.
Contents: 1. The unsettling of America. 2. The ecological
crisis as a crisis of character. 3. The ecological crisis as a
crisis of agriculture. 4. The agricultural crisis as a crisis of
culture. 5. Living in the future: The “modern” agricultural
ideal. 6. The use of energy. 7. The body and the earth. 8.
Jefferson, Morrill, and the upper crust. 9. Margins. Notes.
Address: Lane’s Landing, Port Royal, Kentucky 40058.

7739. Rackis, J.J.; Anderson, R.L. 1977. Mineral availability
in soy protein products. Food Product Development
11(10):38, 40, 44. Dec.
• Summary: Contents: Introduction. Edible soy proteins.
Phytate complexes, bioavailability [and phytic acid]. Zinc
availability. Iron and magnesium availability. Summary.
Phytic acid interferes with mineral (mainly zinc)
nutrition when it comprises 1% or more of the diet, but not
at levels around 0.2% such as those encountered in the usual
soy-based diet. Address: Northern Regional Research Center,
Peoria, Illinois.

7744. Bodwell, C.E. ed. 1977. Evaluation of proteins for
humans. Westport, Connecticut: AVI Publishing Co. xvi +
327 p. Illust. Index. 24 cm. [300+* ref]
• Summary: Chapters include: 1. Nutritional evaluation
and the utilization of protein resources, by Scrimshaw and
Young. 2. Human protein and amino acid metabolism and
requirements in relation to protein quality, by Young and
Scrimshaw. 3. In vitro indices: Relationships to estimating
protein value for the human, by Hackler. 4. Animal
bioassays: A critical evaluation with specific reference to
assessing nutritive value for the human, by Samonds and
Hegsted. 5. Human assays and applications, by Bressani. 6.
Biochemical indices in humans, by Bodwell. 7. Techniques
in rat bioassays, by Miller and Lachance. 8. Techniques in
human nitrogen balance studies, by Kies. 9. Amino acid
fortification, by Jansen. 10. Protein supplementation and
complementation, by Bressani. 11. Chemical changes in food
proteins, by Feeney. 12. Processing effects, by Vaughan. 13.
Severe alkali treatment of proteins, by de Groot. 14. Protease
inhibitors and hemagglutinins of legumes, by Liener. 15.
Other antinutritional factors of practical importance, by
Martinez. Address: USDA ARS.

7740. Vellianitis-Fidas, Amalia; Manfredi, Eileen Marsar.
1977. P.L. 480 Concessional sales–History, procedures,
negotiating and implementing agreements. USDA Economic
Research Service, Foreign Agricultural Economic Report
No. 142. 37 p. Dec. [13 ref]
• Summary: This report discusses the origin, basic
objectives, and history of Public Law (P.L.) 480, the
general and specific considerations in negotiating P.L.
480 agreements, and procedures for implementing the
agreements. The glossary lists P.L. 480 terminology. This
report is an update of two previous reports: FAER-17
published in 1964, and FAER-65 published in 1970. Address:
Foreign Demand and Competition Div., ERS, USDA.
7741. Rackis, J.J. 1977. Enzymes in soybean processing
and quality control. ACS Symposium Series No. 147. p. 24465. Robert L. Ory and Allen J. St. Angelo, eds. Enzymes in
Food and Beverage Processing (Washington, DC: American
Chemical Society). [43 ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
7742. St. Andre, Jerry. 1977. Soybean trials, west side of
Fresno County: An update. Berkeley: Cooperative Extension,
USDA, University of California. 26 p.
• Summary: “Mite infestation and boron toxicity have been
our most serious problems.” Address: California.
7743. Berry, Wendell. 1977. The unsettling of America:
Culture and agriculture. San Francisco, California: Sierra
Club Books. 1978 Avon Books edition. ix + 228 p. Index. 21

7745. Cords, Howard P.; Gilbert, Dewayne E. 1977. 1974
and 1976 soybean variety trials. Nevada Agricultural
Experiment Station, Div. of Plant, Soil and Water Science,
Resource Information Series No. 77-1 (Agronomy). 1 p.
• Summary: “Occasionally questions are asked about the
feasibility of soybean production in Nevada. Because of
this interest, two varieties adapted to the central states were
tested in 1974. Yields were disappointing because of the
length of growing season; hence, the varieties were changed
in 1976. Varieties adapted to the north central region were
selected for this test. Five varieties considered to be full
season for Nevada conditions and three varieties maturing in
fewer days were chosen.
“The variety Merit, which has had a satisfactory history
in Oregon, was selected as the principal full season variety.
Traverse, Clay, Wilkin, and Swift were similar in maturity
dates. Altona, Ada, and Norman were chosen to represent
varieties maturing two to three weeks earlier than Merit.
“The varieties were planted during the middle to
latter part of May after the soil had warmed. Harvest was
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completed in September when moisture content of the
standing beans reached 13%.”
In 1974 Chippewa and Amsoy 71, each of maturity class
1 (= late variety) gave yields of 1,824 and 1,008 lb/acre (30.4
and 16.8 bu/acre) respectively. Of the 8 varieties grown in
1976, Swift, a full season variety, gave the best yield, 3,032
lb/acre (50.5 bu/acre), an excellent yield.
Note 1. This is the second earliest document seen (Jan.
2004) concerning soybeans in Nevada, or the cultivation
of soybeans in Nevada. This document contains the second
earliest date seen for soybeans in Nevada, or the cultivation
of soybeans in Nevada (May 1974).
Note 2. In July 1997, Amy Shannon of the University
of Nevada, Reno, Life and Health Sciences Library
(phone: 702-784-6616) conducted an extensive search for
information about soybeans being grown by the Experiment
Station in Nevada. She looked at the station’s annual reports,
but their publication stopped in 1963. She also checked with
the experiment stations and the college of agriculture, and
none of them could find any information about soybeans
being tested or grown in Nevada. Address: 1. Agronomist; 2.
Extension Agronomist. Both: Max C. Fleischman College of
Agriculture, Univ. of Nevada, Reno.
7746. Craven, S.E.; Blankenship, L.C.; Mercuri, A.J. 1977.
Staphylococcus aureus growth and enterotoxin production
in soy proteins and soy-supplemented meats (Abstract).
Abstracts of the Annual Meeting of the American Society for
Microbiology p. 257. Abst. #P19. Meeting held May 8-13,
1977 in New Orleans, Louisiana.
Address: USDA, ARS, RRC, Athens, Georgia.
7747. George, Susan. 1977. How the other half dies: The real
reasons for world hunger. Montclair, New Jersey: Allanheld,
Osmun & Co. xxix + 308 p. Index. 21 cm. [500+* ref]
• Summary: Soybeans are discussed in several places:
Between 1972 and 1973 U.S. soybean production increased
by 25% (p. 9).
Chapter 4, titled “Technology: Now who pays to do
what to whom?” shows that no new technology, not even a
new crop is neutral in the effects it has on different classes
of people. A report on soybeans in Brazil commissioned by
the French Government Center for External Trade showed
that they are becoming an increasingly important crop there.
Since Brazil can produce and sell its crop between the two
U.S. soybean harvests, the government’s official agricultural
policy encourages Brazilian farmers to grow more soybeans
since they are a profitable export crop. The price of soybeans
is attractive, so farmers have abandoned corn, a traditional
crop, as well as wheat (to a lesser extent) because soybeans
demand less fertilizer. Since soybean production is easily
mechanized, fewer Brazilians need be employed. Soybeans
are usually crushed to make oil and meal. This complex
processing technology is being taken over by the world’s

most competent processors–large multinational agribusiness
firms, such as Cargill and Bunge. Small Brazilian processors
are going bankrupt. Since Brazil’s infrastructure for
transporting and loading the soybeans is substandard, the
World Bank has been kind enough to contribute half the
price of new private export corridors to the seaports, which
the Brazilian government has kindly declared necessary for
the multinationals. No doubt the Brazilian soybean industry
will be profitable for multinational agribusiness, but what
will be the consequences for ordinary Brazilians. From 1970
to 1972, the price of corn, a traditional staple food and feed,
has risen 60%, while the price of chicken has gone up 33%.
Soybeans have drastically decreased the amount of land
previously used for growing the feijao or black bean–another
staple crop and key human protein source; during this period
its price jumped by 275%. Rice production also suffered
from the soybean competition. All of these developments
hurt average Brazilians, and especially the poor.
In addition, real estate prices is areas best suited to
soybean production have risen dramatically; one hectare in
Rio Grande do Sul, which sold for 1,500 cruzeiros in 1972,
sold for less than 10,000 cruzeiros less than a year later.
Thus, smaller farmers with less mechanization are losing out
to those who can afford to buy more than and agricultural
equipment. Soybean production in Brazil directly counteracts
the efforts of the Brazilian government to limit inflation (p.
67-69).
Chapter 6, titled “Planned scarcity,” notes that in the
USA, one acre in 6.5 is now planted to soybeans. Europe
is only 2% self-sufficient in plant protein production. After
World War II, Europe introduced American hybrid corn
to replace local varieties; though the yield was higher, the
protein content was lower. Thus a new protein source had
to be found for feeding livestock, and U.S. soybean meal
seemed to be the most rational and inexpensive solution.
Export of soybean meal from the U.S. to Europe jumped
from only 47,000 tons in 1949 to nearly 5 million tons in
1972-73. Major U.S. processors set up crushing mills in
Europe. In short, the entire post-war European livestock
industry has been developed on the basis of extensive use
of low-price soybean meal. The U.S. established a “nearmonopoly position for supply not only of Europe but of
Japan and other nations.”
Discusses the 1973 U.S. soybean export embargo,
which began in June and sent prices soaring to $12 a bushel,
from $2. The embargo was removed 3 months later and
at year’s end it became clear that the scare over shortages
was unwarranted. The Food for Peace program introduced
soya oil into countries like Spain and Tunisia that had
never before tasted anything but their own olive oil. Even
the butter-rich Netherlands now consumes more imported
soy margarine than butter. “Far be it from me to suggest
collusion I can’t prove, but it is at least evident who profits
from higher prices and who suffers. A futures market in soya
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meal was opened in London in April 1975 as a measure
that might check price fluctuations.” Yet the key fact is
that European countries do not produce soybeans, nor any
alternative protein crop.
Discusses the new effort to extend the use of soya
beyond feeding animals by promoting TVP, and the
international conference held at Munich, Germany, in
Nov. 1973. Earl Butz (U.S. Secretary of Agriculture) led
the American delegation; Hubert Humphrey stated: “Food
is a new form of power. Food is wealth. Food is an extra
dimension in our [U.S.] diplomacy.” “Americans presented
24 out of the 38 papers (including 13 by agribusiness
representatives and 10 by USDA people). Only one was by a
nutritionist. “One sees absolutely no alternative to continued
US MNC (multinational corporation) control of the world
plant-protein production and prices.” “The only rational
way to offset price and foodstock manipulation by the giant
traders would be to have grain stocks held in government
hands, to be released or held back as the market situation
demanded.” The grain traders are “frantically opposed to any
reserve system...” (p. 122-25).
Chapter 8, titled “Food aid?... Or weapon,” discusses:
Importance of feedgrains exports, Soybean Council of
America, American Soybean Association, PL 480, promotion
of soybean exports to Spain, Iran, and Korea, Ralston Purina
and Cargill, Food for Peace counterpart funds used to finance
research in recipient countries, “common defense” military
expenditures (p. 172, 176).
Chapter 11, titled “What can ‘they’ do?” discusses
alternative food sources, single-cell protein (SCP), America’s
energy-devouring food-production system which could
exhaust U.S. fossil fuel reserves within 25 years, research
by DuPont showing that when soybeans are experimentally
flooded by carbon dioxide, they quadruple yields and
fix more nitrogen (p. 239-40). Address: A Smith College
graduate now studying at the Sorbonne. Fellow of the
Transnational Inst.
7748. Hattwick, Richard E. 1977. The Moorman
Manufacturing Company, Quincy, Illinois. Macomb, Illinois:
Published for the Illinois Business Hall of Fame by the
Center for Business and Economic Research, Western Illinois
University. 41 p. Illust. 28 cm. Series: Illinois Business Hall
of Fame, Quincy Business Heritage Program, No. 1.
• Summary: An excellent study of a remarkable company.
Covers the period from 1885 to 1977. Contents: I.
Introduction. II. Moorman Manufacturing Company’s role
in the American agricultural revolution. III. A brief history
of growth and change at Moorman Manufacturing Company.
A. beginning of a full time business. B. Research begins
and a business purpose is discovered. C. The crisis of 1933
[Great Depression]. D. The company expands into protein
concentrates. E. Raw material shortages during World War
II. F. A major change in the sales organization. G. A subtle

change in human relations within the organization. H.
Institutionalizing the new atmosphere, I. Growth and change
under presidents Wilson, Hulsen and Liebig (incl. 1961
backward integration in soybean processing with purchase of
Quincy Soybean Co.). J. Social responsibility.
IV. Moorman Manufacturing Company’s commercial
success–clear purpose and discipline the keys. A. Business
purpose. B. The disciplined sales force. C. Conclusion. V.
Business ethics. A. Customer policies. B. Policy toward
suppliers. C. Policy toward employees (security and
freedom, how a sense of security is created, pride and
productivity). D. Community (social) relations. E. The theory
behind the policy. Notes. Appendix 1. Moorman’s annual
sales from 1913 to 1977.
Tables: (1) Moorman Manufacturing Company’s product
line in Jan. 1960. (2) The place of MoorMan’s in the animal
feed industry. (3) Moorman firsts.
Chronology: 1885–Company started in 1885 by farmer
Tom Moorman in Big Spring, Kentucky, selling “hog tonic,”
a mixture of minerals; the formula was sent to Tom by the
USDA in response to his request for help with his ailing
hogs. “For the next 15 years the Moorman family mixed,
packaged, and sold the hog remedy. Their factory was a
portion of the family barn and their remedy business was a
sideline to their main occupation–farming.”
1900–E.V. Moorman, one of Tom’s sons, leaves the
farm and starts a full-time business making the hog remedy
mixture. He establishes himself in Gorin, Missouri, to be
closer to the Midwest hog growing area and because he had
decided to marry a Gorin girl. His brother, C.A. soon decides
to join the business.
1910–The two brothers decide to move the thriving
business to larger quarters on Front Street in Quincy, Illinois.
1912–The firm is incorporated with E.V. Moorman as
president. Sales for 1913 are $313,092.
1918–The brothers buy the property where the corporate
headquarters were to be located for the rest of the time
covered by this historical sketch.
1920–The company makes a commitment to research
and establishes experiment station no. 1.
1928–Sales reach a peak of $2,808,963.
1932–Sales fall to a record low of $503,049.
1933–Asks employees to take pay cuts so company can
survive the Great Depression.
1934 Aug.–Company introduces its first protein
concentrate; when added to grain it produced a more
nutritious poultry feed.
1936–Sales rise to a record $3,093,018. In late 1930s
the “Moorman brothers not only restored wages and salaries
to their original levels, but also gave each employee a check
covering all the pay forgone during the crisis years.”
1938–The original poultry protein concentrate is
improved and reintroduced under the trade name Mintrate
meaning mineralized protein concentrate. This introduction
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created a new segment of the animal feed industry.
1945–Sales rise to a record $9,299,258.
1961–Sales rise to a record $69,177,803. Moorman
purchases Quincy Soybean Products Co. (founded in 1939)
from founder Irving Rosen.
Note: Full text also available on the Web at www.
anbhf.org/ laureates/ R.Hulsen-Moorman.htm. Extends the
coverage to 1978. Address: Prof. of Economics, Western
Illinois Univ. at Macomb, Illinois.
7749. Hinson, K.; Hartwig, E.E. 1977. Soybean production
in the tropics. FAO Plant Production and Protection Paper
No. 4. v + 92 p. Illust. 27 cm. (Rome, Italy). Revised 1982.
[82 ref. Eng; Chi; Fre; Spa]
• Summary: Contents: Introduction. Botany. Climatic
requirements. Soils and soil fertility. Water and water
management. Varieties and variety development. Culture.
Nitrogen nutrition and inoculation. Diseases and nematodes.
Insects. Harvesting and seed storage. Nutritive quality and
use. Rotations and intercropping. Bibliography. Address:
Research Agronomists, USDA.
7750. Poehlman, John Milton. 1977. Breeding field crops.
Westport, Connecticut: AVI Publishing Co. 428 p. Illust. by
Hannah T. Croasdale. Index. 26 cm. [49 ref]
• Summary: Chap. 12 (p. 220-39) is titled “Breeding
Soybeans.” Contents: Introduction. Botany of the soybean.
Genetic studies of the soybean. Varieties of soybeans.
Methods of breeding soybeans. Objectives in breeding
soybeans. The United States Regional Soybean Laboratory.
References cited.
“The amazing progress made in soybean breeding
since 1936 can be largely credited to the organization in
that year of the United States Regional Soybean Laboratory
at Urbana, Illinois, and to the development of cooperative
breeding projects in participating states. This laboratory
was developed cooperatively between the United States
Department of Agriculture and the agricultural experiment
stations in the states of Ohio, Indiana, Illinois, Michigan,
Wisconsin, Minnesota, Iowa, Nebraska, Kansas, Missouri,
North Dakota, and South Dakota.”
In 1942 the agronomic studies were extended to twelve
southern states. Address: Univ. of Missouri.
7751. Vincent, J.M.; Whitney, A.S.; Bose, J. eds. 1977.
Exploiting the legume-Rhizobium symbiosis in tropical
agriculture. College of Tropical Agriculture (Univ. of
Hawaii), Miscellaneous Publication No. 145. xiv + 469 p.
Proceedings of a workshop held at Kahului, Maui, Hawaii,
Aug. 23-28, 1976, under the auspices of the University of
Hawaii NifTAL Project. [200+ ref]
• Summary: Contents: Preface (NifTAL, founded by USAID
in 1975 at the University of Hawaii’s College of Tropical
Agriculture, stands for “Nitrogen Fixation by Tropical

Agricultural Legumes.” It is based on Biological Nitrogen
Fixation, or BNF). Workshop participants. Foreword.
Twenty-five chapters by various authors. Group discussions
(summary).
Soybeans are discussed mainly in one chapter in this
book: “Inoculation of soybeans,” by J.R. Jardim Freire of
Brazil (p. 335-79, which see). They are also mentioned in
several other chapters: “An analysis of the role of legumes
in multiple cropping systems,” by A.A. Gomez and H.G.
Zandstra (p. 81-95; see p. 84, 86-87, 91). Also: 98, 103, 145,
etc. Unfortunately, this book has no index. Address: 1. Univ.
of Sydney [Australia]; 2. Univ. of Hawaii; 3. Univ. of Hawaii
NifTAL Project.
7752. Whitaker, John R.; Tannenbaum, Steven R. eds. 1977.
Food proteins. Westport, Connecticut: AVI Publishing Co. xi
+ 602 p. Illust. Index. 24 cm. [500+ ref]
• Summary: Contains 23 chapters by various authors.
Preface. 1. Effects of amino acid composition in
microenvironment on protein structure, by K.E. Van Holde.
2. Denaturation and renaturation of proteins, by J.R.
Whitaker. 3. Water and protein hydration, by O. Fennema.
4. Cellular degradation of proteins, by A. Tappel. 5. Protein
separation and analysis by electrophoretic methods: An
overview of methods, by N. Catsimpoolas.
6. Muscle proteins, by D.E. Goll, R.M. Robson and
M.H. Stromer. 7. Milk proteins, by J.R. Brunner. 8. Egg
proteins, by D.T. Osuga and R.E. Feeney. 9. Cereal proteins,
by G.E. Inglett. 10. Legumes: Seed composition and
structure, processing into products, and protein properties, by
W.J. Wolf.
11. Single-cell protein, by S.R. Tannenbaum. 12.
Some observations on the roles of basic research in the
development of high protein food products, by J.M.
McIntire. 13. Nutrition and technology: The role of sensory
properties of proteins, C.F.E. von Sydow and I.H. Quist. 14.
Protein quality and its determination, by D.M. Hegsted. 15.
Human amino acid and nitrogen requirements as the basis for
evaluation of nutritional quality of proteins, by A.E. Harper.
16. Functional properties of proteins and their
measurement, by H.M. Schoen. 17. Chemical and nutritional
modifications of food proteins due to processing and
storage, by J.C. Cheftel. 18. Effects of lysine modification
on chemical, physical, nutritive, and functional properties of
proteins, by M. Friedman. 19. Protein texturization, by F.E.
Horan. 20. Plant protein sources, by G.O. Kohler and C.K.
Lyon.
21. Food protein production: Land, energy, and
economics, by D. Pimentel and M. Pimentel. 22. Outlook for
alternative protein sources in processed foods, R.H. Forsythe
and E.J. Briskey. 23. Research needs in protein resources, by
M. Milner, N.S. Scrimshaw and D.I.C. Wang. Index.
The word protein is derived from the Greek word
proteios meaning “holding to the first place.” The native
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structures of globular proteins (one of the two main protein
classes, comprising “globe”-like proteins that are more or
less soluble in aqueous solutions, where they form colloidal
solutions whose tertiary structure is both compact and
spherical) are both precise and enormously complex. In most
cases, they involve linear chains of more than 100 amino
acid residues, folded in a complex way and often associated
with other similar and dissimilar chains to form higher-order
structures.
A globular protein can be transformed by changes in
temperature, pressure, or solvent environment into a more
or less “random coil” form, which is devoid of at least most
of the precise 3-dimensional structure of the native protein.
There are alpha helical, beta-sheet, and beta-turn regions.
A great many globular proteins function not as
individual polypeptide chains but as multi-subunit structures.
This is their quaternary structure. The simplest are dimers.
The hydrophobic amino acids are val, pro, leu, ile, and
phe. Small amounts of hydrophobic residues can be buried
completely within the molecule. There are both polar and
nonpolar amino acids. Denaturation and renaturation of
proteins takes place.
The sequence of amino acids in the primary structure
determines the exact way in which the protein is to be folded.
The -SS bonds are disulfide bonds. Bonds stabilize protein
structure. The most important bond in primary structure is
the covalent peptide bond. This bond is not broken during
protein denaturation, which is defined as a change in the
secondary and tertiary structures of the protein. Breakage
of the peptide bond is a hydrolytic reaction [hydrolysis], by
an acid, base, or enzymes. Address: 1. Univ. of California 2.
Massachusetts Inst. of Technology.

adapted to this area.” Clark 63 (maturity group IV) was the
highest-yielding variety for the four years.”
Soybeans are a minor crop in New Mexico. Reported
acreages vary from as few as 100 acres in 1971 to as many
as 4,260 acres in 1970. There is no commercial acreage of
soybeans in northwestern New Mexico.” Clark 63 had an
average yield in 4 trials from 1970-75 of 38.7 bu/acre (range
50.0–34.4 bu/a). Address: 1. Assoc. Prof.; 2. Superintendent
and Assoc. Prof. Both: San Juan Branch Station, Farmington,
New Mexico.

7753. Kanda, H.; Wang, H.L.; Hesseltine, C.W. 1978.
Method of producing soybean milk yogurt. U.S. Patent
4,066,792. Jan. 3. 1 p. Application filed 22 Sept. 1976. [3 ref]
• Summary: Soymilk is mixed with cow’s milk whey solids
(preferably 2%) and sucrose (4-5%), then sterilized, mixed
with an aqueous gelatin solution (up to 1.5%), rapidly
cooled to 30-35ºC, inoculated with equal parts of 2 strains of
Lactobacillus acidophilus (NRRL B-1910 and B-2092), and
incubated at 35-40ºC for 16-24 hours to produce a non-dairy
yogurt.
See also: Japanese Examined Patent 5,628,130 (1981).
Address: 1. Zushi, Japan; 2-3. NRRC, Peoria, Illinois.

7756. Wolf, W.J. 1978. New soy protein food products in
the United States. In: American Soybean Assoc., ed. 1978.
International Soya Protein Food Conference, Proceedings.
Hudson, Iowa: ASA. 136 p. See p. 59-65. [19 ref]
• Summary: Contents: Introduction. Defatted flours.
Textured soy flours: Double extrusion, steam texturization,
cooled die extrusion. Protein concentrates: Hexane (ethanolethanol: water process), hot water process. Textured protein
concentrates. Isolates. Conclusion. Address: Northern
Regional Research Center, Peoria, Illinois.

7754. Gregory, E.J.; Stewart, A.E. 1978. Agronomic
evaluation of soybean varieties in northwestern New Mexico.
New Mexico State University Agricultural Experiment
Station, Research Report No. 359. 8 p. Jan. [9 ref]
• Summary: “Soybean variety trials were conducted under
irrigation at the San Juan Branch Experiment Station in
1970, 1971, 1973, and 1975. Varieties in the early range of
[maturity] group IV and late range of group III were best

7755. Javaid, I.; Ashraf, M. 1978. Some observations on
soybean diseases in Zambia and occurrence of Pyrenochaeta
glycines on certain varieties. Plant Disease Reporter (USDA)
62(1):46-47. Jan. [8 ref]
• Summary: “Pyrenochaeta glycines caused a major
disease on some varieties of soybeans in Zambia.
Some other pathogenic fungi frequently observed
causing diseases were Phakopsora pachyrhizi (the
cause of soybean rust), Phyllosticta glycines, Ascochyta
phaseolorum, and Cercospora sojina. Bacterial pustule,
caused by Xanthomonas glycines, bacterial blight, caused
by Pseudomonas glycinea, and wild fire, caused by
Pseudomonas tabaci, were important bacterial diseases, and
soybean mosaic virus and injury from root-knot nematodes
(Meloidogyne spp.) were also important on some soybean
varieties.”
The soybean is a new crop in Zambia; only about 700
hectares were planted during 1975-76. Address: Lecturer,
Plant Protection and Senior Lecturer, Plant Breeding and
former Head, Dep. of Plant Science, School of Agriculture,
Univ. of Zambia, P.O. Box 2379, Lusaka, Zambia.

7757. Wolf, W.J. 1978. Soybean proteins: Their production,
properties, and food uses. A selected bibliography. In:
American Soybean Assoc., ed. 1978. International Soya
Protein Food Conference, Proceedings. Hudson, Iowa: ASA.
136 p. See p. 121-26. [139 ref]
• Summary: Contents: Introduction. Classification
and subject guide to selected bibliography: Production
of soybean protein forms, properties of soybeans and
soybean proteins, regulatory and food safety aspects of
soybean proteins, food uses of soybean proteins. Selected
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bibliography. Address: Northern Regional Research Center,
Peoria, Illinois.
7758. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Spain’s edible oil marketing regulation may
be opposed. Feb. 13. p. 9-10.
• Summary: The regulation further restricts consumption
of seed oils from crushed oilseeds (mainly soybeans), and
imposes a fee, possibly an increase in the import duties,
on soybean oil imports. The U.S. supplies most of Spain’s
soybeans. The ruling will set the soybean oil consumption
level at 10,000 tonnes/month. It will make mandatory
the bottling of all edible oil for the retail trade, a move to
prevent fraudulent blending of edible oils, particularly olive
oil. Spain produces about 320,000 tons of soybean oil from
nearly 2 million tons of imported soybeans. Address: U.S.
Agricultural Attaché, Madrid.
7759. Reddington, John J. 1978. Eastern Europe seen as
promising market for U.S. oilseeds. Foreign Agriculture
(USDA Foreign Agricultural Service). Feb. 20. p. 2-5.
• Summary: The two major oilseed crops in Eastern Europe
are sunflowerseed and rapeseed. Rapeseed is dominant in the
northern countries, while sunflowerseed is the major oilseed
crop in the southern countries. Eastern Europe’s imports of
soybeans and soybean meal rose dramatically between 1971
and 1976, from 1.59 million tons to 3.43 million (soybean
meal equivalent)–a gain of 60%. Most of these imports are
of meal. Owing to various quality problems with U.S. meal
and more favorable Brazilian meal prices, the U.S. share
of the soybean meal market in 1973 was 41%; by 1976,
it had slipped to 35%. East European soybean production
is generally low owing to unsuitable growing conditions.
Margarine use is on the rise in Eastern Europe; per capita
consumption increased 15.9 kg in 1960 to 23.4 kg in 1975.
Address: Agricultural Economist, Oilseeds and Products,
Foreign Market Development, Foreign Agricultural Service.

varieties are best. In the summer of 1976, the author grew
15 varieties southeast of Burlington, Vermont. The earliest
varieties were Fiskeby V (from Thompson and Morgan,
Somerdale, New Jersey 08083; “I ate some green on Aug.
21–84 days after I had planted them), followed by Okuhara
(Thompson and Morgan; it produced the biggest seed), Envy
(Johnny’s Selected Seeds, Albion, Maine 04910), and Altona
(Johnny’s). “All three were edible green about 90 days after
I planted them. Thus it is not difficult to grow soybeans for
[fresh] green soybeans.
A man from the Vermont Dept. of Agriculture who had
been involved in soybean trials in the 1940s said they had
determined that Vermont’s growing season was too short to
grow soybeans commercially. Address: Champlain Valley,
Vermont.
7762. List, G.R.; Mounts, T.L.; Warner, K.; Heakin, A.J.
1978. Steam-refined soybean oil. I. Effect of refining and
degumming methods on oil quality. J. of the American Oil
Chemists’ Society 55(2):277-79. Feb. [16 ref]
• Summary: Steam refining is also called physical refining. A
batch of commercial soybean oil was degummed with water,
with and without a phosphoric acid pretreatment. Physically
refined soy oil without a phosphoric acid pretreatment was
of poor quality initially–compared to the same oil with a
phosphoric acid pretreatment. However the oil with the
phosphoric acid pretreatment was of comparable quality,
regardless of whether the oil was caustic refined or steam
refined.
Figures show: (1) Flow sheet showing processing of
crude soybean oils into salad oils by caustic and steam
refining.
Tables show: (1) Flavor and oxidative stability
of caustic- and steam-processed soybean oil: effect of
degumming and refining methods. (2) Flavor intensities of
caustic- and steam-refined soybean oil. Phosphoric acid was
thoroughly removed in the water-washing step. Address:
Northern Regional Research Center, Peoria, Illinois 61604.

7760. Black, L.T.; Bagley, E.B. 1978. Determination
of oligosaccharides in soybeans by high pressure liquid
chromatography using an internal standard. J. of the
American Oil Chemists’ Society 55(2):228-232. Feb. [15 ref]
• Summary: “A method was developed for the quantitative
analysis of oligosaccharides in soybeans by high pressure
liquid chromatography. The sugars [raffinose and stachyose]
were extracted from soy flour using an ethanol-water
solution.” Address: Northern Regional Research Center,
Peoria, Illinois 61604.

7763. List, G.R.; Mounts, T.L.; Heakin, A.J. 1978. Steamrefined soybean oil. II. Effect of degumming methods
on removal of prooxidants and phospholipids. J. of the
American Oil Chemists’ Society 55(2):280-84. Feb. [24 ref]
• Summary: Removal of phospholipids and trace metals
(especially iron) from crude vegetable oils has long been
recognized as a key factor influencing the quality and keep
properties of the finished oil. Address: Northern Regional
Research Center, Peoria, Illinois 61604.

7761. Lawrence, Gale. 1978. Growing soybeans in Vermont:
It’s risky but not impossible if you choose the right varieties
for Northern tier climates. Organic Gardening and Farming.
Feb. p. 92-95.
• Summary: Ask your local Extension Service which

7764. List, G.R.; Evans, C.D.; Black, L.T.; Mounts, T.L.
1978. Removal of phosphorus and iron by commercial
degumming of soybean oil. J. of the American Oil Chemists’
Society 55(2):275-76. Feb. [11 ref]
• Summary: Samples of crude and water-degummed
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soybean oils were collected from five commercial crushers.
“Phosphorus removal within each processing plant was
consistent, but between plants removal varied from a low of
79% to a high of 95%.”
The soybean is not only our most important source of
edible oil and protein, it is also the only current source of
commercial lecithin (Brian 1976), which is by-product of
soybean crushing. Worldwide consumption of lecithin is
estimated at 100,000 tons per year (van Nieuwenhuyzen
1976), Address: Northern Regional Research Center, Peoria,
Illinois 61604.
7765. Martin, R.J.; Wilcox, J.R. comp. 1978. The Uniform
Soybean Tests, northern states, 1977. West Lafayette,
Indiana: Agricultural Research Service, USDA. 174 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1977%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Tolerance of soybean genotypes to application of several
herbicides. Origin and development of recently released
varieties. Address: Agricultural Research Service, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-749-2891.
7766. McGhee, John E.; Silman, R.; Bagley, E.B.
1978. Production of -galactosidase from Aspergillus
awamori: properties and action on para-nitrohenyl--Dgalactopyranoside and galacto-oligosaccharides of soy milk.
J. of the American Oil Chemists’ Society 55(2):244-47. Feb.
[10 ref]
• Summary: “A large portion of the world population is
undernourished because of insufficient protein in the diet.
Soybeans and derivatives of soybeans are being utilized
increasingly to alleviate this problem.” However, the
discomfort of flatulence associated with ingestion of soy
products must be solved or minimized to produce protein
acceptable for humans.
Note: Galacto- is a combining form meaning “milk.”
Alpha-galactosidase is an enzyme. Address: Northern
Regional Research Center, Peoria, Illinois 61604.
7767. Takei, Kaz. 1978. Re: Sending sample of fermented
soy sauce in powdered form. Letter to Dr. W.J. Wolf,
Northern Utilization & Development Div., 1815 North
University St., Peoria, Illinois 61604, March 16. 1 p. Typed,
with signature on letterhead.

• Summary: “The sample of our fermented Soy Sauce in
powder form has been forwarded to you so you should
receive it within a few days. Enclosed is our specification
sheet.” Address: Vice President, Industrial Sales, 1581
Webster St., San Francisco, California 94115. Phone: (415)
563-8700.
7768. Boerma, H.R.; Kittrell, B.U.; Phillips, D.V. 1978.
Georgia soybean field survey 1977. Georgia Agricultural
Experiment Station, Research Report No. 276. 10 p. March.
• Summary: “Introduction: Soybean acreage in Georgia
was expected to reach an all time high of 1,310,000 acres
at the beginning of the season. Because of the extended
drought over the state, many fields were never planted and
many that were planted never obtained an adequate stand.
Insect damage, mainly the Lesser Cornstalk Borer, took its
toll of the young seedlings throughout a large portion of
the state further reducing stands. Later in the season, insect
populations increased to unprecedented numbers causing
some growers to abandon fields that had already been
subjected to the earlier pests. The September crop report
predicted a final harvest of 1,150,000 acres for 1977 with
a yield of 15 bushels per acre. This report is an attempt to
survey the status of soybean production in certain soybean
growing areas of the state and to obtain needed information
on problems that exist and the various management
systems used.” Address: 1. Dep. of Agronomy. 2. Extension
Agronomy; Both: College Station, Athens, Georgia 30602;
3. Dep. of Plant Pathology, Georgia Station, Experiment,
Georgia 30212.
7769. Bone, S.W.; Van Doren, D.M., Jr.; Triplett, G.B., Jr.
1978. Corn and soybean production potential of selected
tillage practices on a Typic Argiaquoll (Brookston) soil.
Ohio Agricultural Experiment Station, Research Bulletin No.
1099. 13 p. March. [12 ref]
• Summary: “Summary: Six tillage treatments were
established in 1967 and maintained on the same plots for 8
years. The treatments were: (FP) moldboard plow to 20 cm
depth in the previous fall plus spring disking the week prior
to planting; (SP) moldboard plow to 20 cm depth in April
plus disking the week prior to planting; (FC) field cultivate
to 10 cm depth (timing range from fall to day of planting);
(RT) rotary till to 1 cm depth (timing ranged from fall to
date of planting); (D) disk to 10 cm depth the week prior to
planting; and (NT) no-tillage. Corn was grown the first 4
years and soybeans the next 4 years. The ninth year (1975)
half of all plots were treated as SP and the other half as NT
with corn as the test crop. The soil was Brookston silty clay
loam, a level Argiaquoll soil having tile at 1 m depth and
12.2 m lateral spacing. The objective, generally achieved,
was to create equal stand among all plots each year and weed
control such that weeds would not cause reduced crop yields.
Results summarized only for plots achieving these goals give
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the potential crop-producing ability of each tillage treatment
without hindrance from inferior planter and herbicide
technology.
“Corn yields from FP and SP treatments (1967-1970)
averaged 9% greater than the average of all other tillage
treatments. Soybean yields from the NT treatment averaged
7% less than the average for all other tillage treatments.
Grain moisture contents at harvest were not influenced
by tillage treatments. Eight years of tillage history had no
effects on 1975 corn grain yields. Stand advantage of 16,500
plants / ha probably caused most of the 990 kg/ha yield
advantage of the 1975 SP treatments compared with the 1975
NT treatments.” Address: Wooster, Ohio.
7770. Dutton, H.J. 1978. NRRC: Heart of soybean research.
J. of the American Oil Chemists’ Society 55(3):193A-96A.
March.
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7771. Mounts, T.L.; Warner, K.A.; List, G.R.; Fredrich,
J.P.; Koritala, S. 1978. Flavor and oxidative stability of
hydrogenated and unhydrogenated soybean oils: Effects
of antioxidants. J. of the American Oil Chemists’ Society
55(3):345-49. March. [18 ref]
• Summary: Antioxidants were found to be ineffective in
enhancing the storage stability of soy oil. Unhydrogenated
soy oils were found to be stable during storage and use
at room temperatures. Note: Subsequently virtually all
soy salad/cooking oils came to be formulated without
antioxidants, and a number of “natural” soy salad oils were
developed and marketed. Address: Northern Regional
Research Center, Peoria, Illinois 61604.
7772. Page, Louise; Friend, Berta. 1978. The changing
United States diet. BioScience 28(3):192-98. March. [9 ref]
• Summary: Two major changes have occurred in the U.S.
diet between 1909-13 and the present. “First, we are using
much more meat, poultry, and fish; dairy products; sugars
and other sweeteners; fats and oils; and processed fruits
and vegetables. Second, we are using fewer grain products;
potatoes and sweet potatoes; fresh fruits and vegetables; and
fewer eggs.”
Use of oils and fats has increased by about 50%, beef
by about 75%. The use of margarine has increased eightfold
and shortening more than twofold since 1909-13. Address:
USDA Agricultural Research Service, Consumer and Foods
Economics Inst., Hyattsville, Maryland 20782.
7773. Horsley, Beverly. 1978. Drought cuts Brazil’s soybean
production and export prospects. Foreign Agriculture (USDA
Foreign Agricultural Service). April 3. p. 5-6.
• Summary: A spate of freak weather has reduced Brazil’s
soybean crop for the first time in 11 years. Brazil is already

the world’s largest exporter of soybean meal, with exports
last year of about 5.4 million tons against 4.2 million for
the U.S., and Brazil comes close to U.S. exports of about
700,000 tons of oil. Address: Associate Editor, Foreign
Agriculture.
7774. Piason, Frank J. 1978. U.S. soybean, product exports
gain in Mideast, North Africa. Foreign Agriculture (USDA
Foreign Agricultural Service). April 3. p. 2-5.
• Summary: “Exports of U.S. soybeans and products to the
Middle East and North Africa topped $100 million for the
first time last year.” “Petroleum money is fueling the rapid
takeoff in poultry and livestock industries.” Competition in
the market from domestic soybeans has been limited largely
to Iran, where 86,000 tons were produced in 1977. Egypt
produced 26,000 tons that year also and plans to increase
production. However, Egypt’s limited arable land area, plus
its need for basic staples, such as bread, and export earners,
such as cotton, probably will limit soybean production
mainly to second cropping.
Tables show: (1) U.S. exports of soybeans and products
to the Middle East and North Africa in calendar years 1975,
1976, and 1977. In 1977 they were (in thousands of U.S.
dollars): Iran, $44,328; Egypt, $25,428; Morocco, $12,587;
Libya, $4,996; Lebanon, $4,734; Saudi Arabia, $2,613; Iraq,
$2,391, Algeria $1,382, Tunisia $1,358, Kuwait $356, Jordan
$152, Bahrain $98, Yemen $72, Sudan $52, United Arab
Emirates $14, Oman $1, Syria $0 (down from $2,995 in
1976), South Yemen $0 (down from $6 in 1975).
(2) U.S. exports of soybean oil to the Middle East and
North Africa in 1975, 1976, and 1977 (in both quantity,
metric tons, and value, 1,000 dollars). In 1977 they were:
Iran, 49,784; Morocco, 5,356; Egypt, 4,690; Tunisia, 2,523;
Lebanon 735; Algeria 510; Saudi Arabia 402; Jordan 217;
Yemen 108; Sudan 73; United Arab Emirates 12; Bahrain 6
(down from 53 in 1975); Kuwait 2; Oman (down from 13 in
1975); Syria 0 (down from 5,561 in 1976); South Yemen 0
(down from 5 in 1975); Total 64,418 tonnes.
(3) U.S. exports of soybeans to the Middle East and
North Africa in 1975, 1976 and 1977 (in metric tons). In
1977 they were: Egypt, 42,032; Morocco, 38,509; Libya,
22,001; Lebanon, 16,506; Iran 52; Syria 0 (down from 248
tonnes in 1976); Sudan 0 (down from 18 tonnes in 1976);
Kuwait 0 (down from 8,960 tonnes worth $2,006,000 in
1975). Total 119,100 tonnes.
(4) U.S. exports of soybean cake and meal to the Middle
East and North Africa in 1975, 1976, and 1977 (in both
quantity, metric tons, and value, 1,000 dollars). In 1977 they
were: Iran, 56,082; Egypt, 25,122; Iraq, 10,000; Saudi Arabia
8,548; Algeria 4,627; Jordan 2,135; Lebanon 1,999; Kuwait
1,356; Bahrain 350; Syria 0 (down from 1,599 tonnes in
1975). Total 110,219 tonnes.
“Soy protein and soy flour still have limited acceptance
in the region. Yet they enjoy a strong potential as ingredients
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in food products.”
Note 1. This is the earliest document seen (Dec. 2007)
concerning soybeans in Kuwait. This document contains the
earliest date seen for soybeans in Kuwait (1975).
Note 2. This is the earliest document seen (Dec. 2007)
concerning soybean products (soy oil) in Bahrain, or the
United Arab Emirates; soybeans as such have not yet been
reported. This document contains the earliest date seen for
soybean products in Bahrain, or the United Arab Emirates
(1975). In 1975 Bahrain imported 53 metric tons of soybean
oil worth $56,000 from the USA. In 1977 Bahrain imported
350 metric tons of soybean meal worth $90,000 from the
USA.
In 1975 Oman imported 13 tons of soybean oil worth
$19,000 from the USA. In 1975 the United Arab Emirates
imported 68 tons of soy oil worth $83,000 from the USA.
Address: U.S. Agricultural Attaché, Rabat, Morocco.
7775. Piason, Frank J. 1978. Three nations lead Mideast /
North African buying of soy products. Foreign Agriculture
(USDA Foreign Agricultural Service). April 10. p. 6-7, 1011.
• Summary: “Three countries–Iran, Egypt, and Morocco–
took more than 80% of the record $100.6 million worth of
U.S. soybean and product exports to the Middle East and
North Africa last year. But rapidly growing incomes and
populations, alongside burgeoning poultry and livestock
industries, suggest that there is a reservoir of untapped
buying power in many of the 16 other nations of the region.
“Indicative of the potential was the opening for the first
time last year of a sizable soybean meal market in Libya;
the first sales in several years of soybean meal to Jordan,
and partial recovery in shipments to Lebanon following
reductions incurred as a result of that country’s civil war.
“Iran: U.S. Exports of soybeans and products to this
largest market in this region, totaled $44.3 million in 1977.”
Soybean oil was the most important export, followed by
soybean meal ($12.3 million), then soybeans ($11,000).
The country still must import 75-80% of its vegetable
oil needs. The country has 10 large vegetable oil refining
plants. “Vegetable oil consumption in the form of hardened
vanaspati ghee is expanding by about 10% a year...
“Egypt: With a large and growing population–about 38
million–Egypt has one of the brightest long-term market
potentials in the region. Foreign currency shortages and vast
development needs make it a prime candidate for food aid,
including soybeans and products. Last year, U.S. soybeans
moved to Egypt for the first time since the 1950’s reflecting
the coming on stream in early summer of the first new
crushing plant in the free trade zone of Alexandria. U.S.
soybean oil exports to Egypt were 4,690 tons in 1977, rather
small in proportion to those from Brazil. All told, Egypt
needs about 320,000 tons of vegetable oil a year and must
import around 75% of this.

“Morocco: A steadily growing U.S. market, Morocco in
1977 took 38,509 tons of U.S. soybeans to rank as second
largest soybean market in the region. The re-opening of the
large Government SIGO oil mill at Kenitra in 1976, with
a 120,000-ton annual capacity, cleared the way for more
imports. Morocco also was the second largest U.S. soybean
oil market in the region in 1977, with purchases of 5,355
tons. About two-thirds of the estimated 175,000 tons of oil
imported in 1977 was in the form of soybean oil. Much
of this comes from Spain, which exports oil crushed from
imported soybeans (in great part from the United States)...
Olive oil is by far the most important domestic oil in
Morocco.
“Jordan: In 1977 the United States shipped Jordan 2,135
tons of soybean meal, the first such sale in several years,
and 217 tons of soybean oil. Prospects for further increases
are brightest for soybean meal, reflecting rapid expansion in
private-sector poultry production...
“Syria: No U.S. soybeans and products moved to Syria
last year, although 5,000 tons of U.S. soybean oil under
Public Law 480 Title I, and a small amount of soybeans were
shipped in 1976...
“Iraq: The United States sold 10,000 tons of soybean
meal to Iraq in 1977, making this the third largest soybean
customer in the region. Further growth is likely as a result
of heavy Government investment in poultry production and
oilseed crushing plants...
“Lebanon: Before its civil war in 1975, Lebanon was
the third largest outlet in the region for U.S. soybeans and
products, taking about 22,000 tons of U.S. soybeans and
11,000 of U.S. soybean meal that year...
“Tunisia: So far, the United States has shipped to
Tunisia only soybean oil, sales of which plummeted from
10,366 tons in 1975 to 179 in 1976 as a result of a ban on
all vegetable oil imports in early 1976. This ban–intended to
reduce large domestic supplies of olive oil–was relaxed in
1977, with exports recovering to 2,523 tons... Tunisia has no
major crushing facilities for oilseeds...
“Libya: This market took 4,996 tons of U.S. soybean
meal in 1977, its first such import from the United States.
There is considerable potential for future exports of soybean
meal, given Libya’s concentration on expanding poultry
output and its shift from exclusive reliance on imports of
complete poultry rations...
“Algeria: U.S. sales to Algeria in 1977 totaled 4,627
tons of soybean meal and 510 of soybean oil...
“Saudi Arabia: U.S. exports of soybean meal to Saudi
Arabia have increased steadily, reaching 8,548 tons in 1977.
Further growth will be determined by the pace of expansion
in production of Saudi poultry and livestock (especially
sheep). Efforts are being made to boost production of eggs
and poultry–the latter from the current level of about 2
million birds... Currently, about 110,000 tons of meat are
consumed domestically each year, with imports accounting
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for about half the total. Moreover, meat consumption is
expected to increase by 5-6 percent annually from the present
16 kilograms per capital.
“Sudan: Total U.S. exports of soybeans and products to
Sudan came to only $52,000 in 1977. However, the future
holds considerable promise, since Sudan has the greatest
agricultural potential of any country in the Middle East
and North Africa. Even now, Sudan is the largest oilseed
producer in the region–producing cottonseed, peanuts, and
sesame...
“Others: Among the seven remaining countries are
the OPEC members, Kuwait, Oman, Qatar, United Arab
Emirates, and Bahrain. All of these have per capita incomes
well over the $1,018 mean average in the Middle East and
North Africa, but also have fewer than 1 million inhabitants.
Their high living standards make them potential markets
for consumer-ready soybean oil and soy protein foods.
Kuwait, the largest and most wealthy of these, has been a
past customer for U.S. soybean meal, and is planning further
development of its poultry industry. Yemen has a relatively
strong agriculture but like its neighbor, South Yemen,
has low per capita income and at present limited market
potential.”
A map shows U.S. exports of soybeans and products in
1977 (estimates) to each of the above nations in the Middle
East and North Africa. Address: U.S. Agricultural Attaché,
Rabat, Morocco.
7776. Ford, J.R.; Mustakas, G.C.; Schmutz, R.D. 1978.
Phytic acid removal from soybeans by a lipid protein
concentrate process. J. of the American Oil Chemists’ Society
55(4):371-74. April. [12 ref]
• Summary: Phytic acid reduces the bioavailability of
minerals in the diet; zinc is one of those minerals.
“Over 90% of phytic acid has been removed from fullfat soy flour by a lipid-protein concentrate process previously
reported in 1974 by the Northern Regional Research Center.
In the current study, parameters for optimizing phytic acid
removal were evaluated.” Address: Northern Regional
Research Center, Peoria, Illinois 61604.
7777. Hymowitz, T.; Orf, J.H.; Kaizuma, Norihiko;
Skorupska, H. 1978. Screening the USDA soybean
germplasm collection for Kunitz trypsin inhibitor variants.
Soybean Genetics Newsletter 5:19-22. April. [14 ref]
Address: Dep. of Agronomy, Univ. of Illinois, Urbana.
7778. Justice, Oren L.; Bass, Louis N. 1978. Principles and
practices of seed storage. USDA Agriculture Handbook No.
506. 289 p. April. See p. 63. [3 soy ref]
• Summary: The authors classify soybeans in the “least
storable group” in their “Relative Storability Index.”
Soybeans are discussed in the section titled “Effects
of storage environment on seed longevity–Vacuum and gas

storage” which states under “Oilseeds” (p. 63): “Soybeans
in open storage for nearly 6 years lost viability (Guillaumin,
1928), whereas seeds sealed in an atmosphere free of oxygen
germinated 92 percent and those under a vacuum had
100-percent viability.”
The title page states: “On January 24, 1978, four USDA
agencies–Agricultural Research Service (ARS), Cooperative
State Research Service (CSRS), Extension Service (ES),
and the National Agricultural Library (NAL)–merged to
become a new organization, the Science and Education
Administration (SEA), U.S. Department of Agriculture.”
Address: 1. Formerly Agricultural Marketing Research Inst.,
Northeastern Region, Agricultural Research Service. Retired
June 1973; 2. National Seed Storage Lab., Western Region,
Agricultural Research Service.
7779. Lee, Kyung W. 1978. Soybean standards may get facelift. Soybean Digest. April. p. 1, 2, 4, 6-SID.
• Summary: The author discusses the pros and cons of
possible changes that the USDA is considering making in
current grain standards.
7780. Mounts, T.L.; Koritala, S.; Friedrich, J.P.; Dutton, H.J.
1978. Selective hydrogenation of soybean oil: IX. Effect of
pressure in copper catalysis. J. of the American Oil Chemists’
Society 55(4):402-06. April. [25 ref]
• Summary: The higher the pressure, the shorter the time
require to reduce the iodine value to a desired level. It was
found that an appropriate selection of pressure, temperature,
and catalyst concentration can permit: (1) a significant
increase in the rate of reaction while retaining the high
linolenic acid selectivity of copper catalysts; (2) use of lower
concentrations of copper catalyst while maintaining the
higher reaction rate; and (3) elimination of conjugated diene
as a measurable product in the hydrogenated oil.
Fig. 7 shows the double bond distribution in cis and
trans monoenes for selected hydrogenated soybean oils.
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7781. Munoz, Juan M.; Sandstead, H.H.; Jacob, R.A.; Logan.
G.M., Jr.; Klevay, L.M. 1978. Improvement of oral glucose
tolerance test and peripheral insulin activity by dietary fiber.
Clinical Research 26(3):584A. April.
• Summary: Types of fiber consumed were “soybean hulls
(SH; 86.7% dietary fiber), textured vegetable protein (TVP),”
soft white wheat bran (SWW), corn bran (CB), or hard red
spring wheat bran (HRS). The oral glucose tolerance was
improved in healthy subjects by the consumption of SH, CB,
and HRS. Address: USDA, Agricultural Research Service,
Human Nutrition Lab., Grand Forks, North Dakota.
7782. Munoz, Juan M.; Sandstead, H.H.; Jacob, R.A.; Logan,
G.M. Jr.; Klevay, L.M. 1978. Effects of dietary fiber on
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plasma lipids of normal men. Clinical Research 26(3):584A.
April.
• Summary: Types of fiber consumed were “soybean hulls
(SH; 86.7% dietary fiber), textured vegetable protein (TVP),”
soft white wheat bran (SWW), corn bran (CB), or hard
red spring wheat brans (HRS). Total plasma cholesterol
decreased 14.0% with soybean hulls, and 17.56% with HRS.
Note: This is the earliest document seen (Aug. 2001)
containing experimental evidence that soy fiber lowers blood
cholesterol. Address: USDA, Agricultural Research Service,
Human Nutrition Lab., Grand Forks, North Dakota.
7783. Reddington, John; Iso, James. 1978. The East
European market for U.S. soybeans and products. USDA
Foreign Agricultural Service. FAS M-281. 20 p. April.
• Summary: Contents: Foreword. Introduction: Imports of
Soybeans and Products, Domestic Supply and Demand,
Economic Overview, Market Development,
Bulgaria: Oilseed Situation, Livestock Situation,
Problems, The Future.
Czechoslovakia: Oilseed Situation, Livestock Situation,
Problems, The Future.
German Democratic Republic [East Germany]: Oilseed
Situation, Livestock Situation, Problems, The Future.
Hungary: Oilseed Situation, Livestock Situation,
Problems, The Future.
Poland: Oilseed Situation, Livestock Situation,
Problems, The Future.
Romania: Oilseed Situation, Livestock Situation,
Problems, The Future.
Yugoslavia: Oilseed Situation, Livestock Situation,
Problems, The Future.
Appendix.
Exports rose dramatically from 1971 to 1973, but since
then have fallen a little.
7784. Sorensen, R.C.; Penas, E.J. 1978. Nitrogen fertilization
of soybeans. Agronomy Journal 70(2):213-16. March/April.
[13 ref]
• Summary: Soybean yields increased after nitrogen
fertilization. Address: 1. Prof.; 2. Assoc. Prof. Both: Soil
science, Nebraska Agric. Exp. Station.
7785. Sudweeks, E.M.; Ely, L.O.; Sisk, L.R.; McCullough,
M.E. 1978. Effect of roasting sorghum and soybeans on
gains and digestibility. J. of Animal Science 46(4):867-72.
April. [12 ref]
• Summary: Roasting soybeans for beef cattle has no effect
on weight gains. Address: Dep. of Animal Science, Georgia
Agric. Exp. Station.
7786. Thomas, Kas. ed. 1978. Lester R. Brown: Plowboy
interview. Mother Earth News No. 50. March/April. p. 1623.

• Summary: An in-depth talk with one of the world’s
foremost thinkers on matters related to world resources,
food, population, and ecology. Brown was born on 28 March
1934 in New Jersey on a farm. He is the author of 6 books.
In 1959 he joined the USDA Foreign Agricultural Service.
“Lester Brown was recognized as a leading authority on
the world food situation as early as 1965, when he was the
recipient of the Arthur S. Flemming Award as one of the
Ten Outstanding Young Men in the Federal Government. A
year later–at the age of 31–Brown was named one of the Ten
Outstanding Young Men of America by the U.S. Jaycees, in
recognition of his early anticipation of the 1965 crop failure
in India. (Brown foresaw the crisis early enough to initiate a
massive–and successful–food rescue effort, thereby averting
disaster.)”
7787. USDA Agricultural Stabilization and Conservation
Service, Commodity Fact Sheet. 1978. Soybeans: Summary
of support and related information. For 1978. April.
• Summary: “The 1978-crop support level for soybeans is
$4.50 per bushel, for Grade No. 1 with 12.8 to 13.0 percent
moisture.” Address: USDA Agricultural Stabilization and
Conservation Service.
7788. Bennett, Jean. 1978. Soybean curd: Ancient staple of
the Oriental diet. Los Angeles Times. May 4. p. J25.
• Summary: An introduction to tofu, based on a talk with
Dr. Genevieve Ho, home adviser, UC Extension Service; she
was born in China and educated in the USA.
The use of bean curd in China was recorded in about
160 BC during the Han dynasty. With this long history of
development and refinement, and with continuous regional
and local innovation, it is easy to understand why bean curd
has become so tremendously popular in China and in nearby
countries, and why so many varieties exist today.
Ho adds that “fermented bean curd has sufficient vitamin
B-12 to prevent pernicious anemia.”
In East Asia, “Buddhists do not eat anything that
contains blood. Nor do they eat milk, eggs, or shellfish.”
In this vegan diet, tofu is a very valuable food. “Strict
vegetarian restaurants serve dinners and banquets made of
food from only plant sources.” Main dishes include mock
chicken, mock fish, and mock sausage.
In our world, with increasing population and decreasing
food supply, the soybean is “invaluable in helping us to
return to original foods as opposed to converted foods.”
When a food is converted from a plant to an animal food, it
requires 7-11 units of plant protein to obtain 1 unit of animal
protein. “’No wonder I am always trying so hard to get
people to eat more bean curd.’ See also The Book of Tofu
by Shurtleff and Aoyagi (Autumn Press, Box 469, Soquel,
California 95073; $6.95). Includes 4 recipes for bean curd
supplied by Dr. Ho. One of these, Hot spicy bean curd,
includes “1½ teaspoons hot fermented bean paste” and “1

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2704
pound fresh bean curd, cut into ½-inch cubes” as ingredients.
A photo shows Dr. Ho at a market in Chinatown.
A comparative nutritional evaluation chart gives the
nutritional composition of soybean curd, pressed soybean
curd, milk (cow’s, whole fluid), and soybean milk. Address:
Times staff writer.
7789. West, Kenneth J. 1978. Re: Visit from soy sauce
manufacturers in Japan. Letter to Dr. Walter Wolf, U.S.D.A.,
1815 University Ave., Peoria, Illinois 61604, May 23. 1 p.
Typed, with signature on letterhead.
• Summary: Mr. Michiro Kotegawa and his son Daisure
are planning to visit Dr. Wolf on the morning of June
22. Mr. Kotegawa is vice-president of a large soy sauce
manufacturing plant in Japan. Address: Pacific Grain Co.,
201 West North St., Farmer City, Illinois 61842. Phone: 9282185. Cable: “Pacgrain”.
7790. Cereal Industry Newsletter. 1978. High fiber/low
cholesterol. High fiber bread diets have lowered blood serum
cholesterol levels by 12 to 17%. 8(5):1. May.
• Summary: High fiber bread diets have been found to lower
serum cholesterol levels by 12-17% in 15 male volunteers.
This preliminary human nutrition study was conducted by
USDA’s Science and Education Administration (SEA).
Speaking before FASEB, SEA medical officer Juan M.
Munoz said the volunteers were fed bread supplemented with
finely ground soybean hulls and other substances. “Serum
cholesterol levels were lowered significantly in the six males
eating diets with soybean-hull supplemented bread.
Typed note attached to the article by ADM: “Dr. Munoz
has indicated to us his conclusion that soy bran is the
‘best’ overall performer of this research. Soy bran had the
most significant effect in lowering cholesterol of all items
tested. Soy bran was the only fiber product tested to show
significant reduction of LDL [bad] cholesterol and significant
increase in glucose tolerance.”
7791. Holsinger, V.H.; Luddy, F.E.; Sutton, C.S.; et al. 1978.
An oil fraction from edible beef tallow as a constituent
of whey-soy drink mix. J. of the American Oil Chemists’
Society 55(5):473-77. May. [33 ref]
• Summary: An idea that would not find favor with
vegetarians or vegans. Address: Eastern Regional Research
Center, USDA, Philadelphia, Pennsylvania 19118.
7792. Raynor, E.T.; Wadsworth, J.I.; Legendre, M.G.;
Dupuy, H.P. 1978. Analysis of flavor quality and residual
solvent of soy protein products. J. of the American Oil
Chemists’ Society 55(5):454-58. May. [9 ref]
• Summary: Describes a simple, direct, gas chromatographic
technique for eluting and resolving residual solvent and
flavor-related volatile compounds from soy products such as
flour and soy protein isolates. “The correlation between taste

panel flavor score and concentration of volatile solvents is
significant at the 1% level.” Fig. 1 shows a cross section of
the device that holds the sample.
Note: This article does not try to answer the question:
How much residual solvent is found in various soy products,
such as soybean meal and soy protein isolates. It does tell us
that some solvent remains, and it evaluates the effect of that
solvent on the flavor of the soy products. Address: Southern
Regional Research Center, Agricultural Research Service,
USDA, P.O. Box 19687, New Orleans, Louisiana 70179.
7793. Thurston, Stanley K. 1978. Improving cooperative
marketing of Mississippi Delta soybeans. USDA Economics,
Statistics, and Cooperatives Service, Service Report No. 157.
63 p. May. [10+ ref]
• Summary: Contents: Highlights. Background and
problems. Soybean production: Production in the study
area, projected 1985 production. Grain elevators and
soybean processors: Number and capacity of elevators,
river elevators, number and capacity of processors, export
firms and port elevators. Cooperative elevator facilities.
Cooperatives’ grain movements. Transportation aspects:
Rates, transportation costs relationships, prospect for railroad
improvements, waterway users tax. Pricing and price
relationships. Projected 1985 cooperative volume. Evaluation
of market outlets: Domestic processors, export outlets,
export demand, government export programs. Alternatives
for a improved system.
“Highlights: 1. Soybean production for the 43-county
study area for the 1976 crop was 91 million bushels–7% of
the U.S. total. Mississippi accounted for 48% of study area
soybean production; Louisiana, 42%; and Arkansas 10%.
Projected 1985 soybean production for the study area is
105.5 million bushels, an increase of 16% over 1976.”
“4. There are five major soybean plants that process
soybeans from the study area. They have the ability to crush
about 4,650 tons of soybeans daily.” Address: U.S. Dep.
of Agriculture, Economics, Statistics, and Cooperatives
Service, Washington, DC.
7794. Weingartner, K.E.; Erdman, J.W. 1978. Bioavailability
of minerals in human soybean foods. Illinois Research
(Illinois Agric. Exp. Station, Urbana) 20(2):4-5. Spring.
• Summary: “It has been reported that the American diet
may be marginally deficient in some of the minerals–such
as zinc, calcium, and iron–that soybeans contain... Research
is currently under way at the University of Illinois to
investigate the bioavailability of zinc, magnesium, iron, and
calcium from processed soybean foods.” Address: Illinois
Agric. Exp. Station.
7795. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Despite big harvests, Korea’s corn, soybean
imports remain high. June 12. p. 6-8.
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• Summary: Korea was the sixth largest export customer for
U.S. farm products in 1977. The country imported record
volumes of corn, soybeans, and tobacco. 70% of the total
came from the U.S. All of the soybeans in the shipments
came from the U.S.
In 1977, Korea’s 318,735-ton soybean crop was 8%
higher than the 1976 level, largely because of greater use of
improved varieties, favorable weather, and a 1% expansion
in area to 250,620 hectares. Soybean yields reached a new
peak–1,270 kg/ha. Korea’s imported soybeans–150,600 tons
included 109,385 tons for crushing, 15,814 tons for foodindustry use, 5,401 tons for military use, and 20,000 tons for
price-control purposes. Address: U.S. Agricultural Attaché,
Seoul.
7796. Kotegawa, Michiro. 1978. Visit with Dr. Wolf at
NRRL (Interview). Conducted by Dr. Walter Wolf of NRRL,
Peoria, Illinois 61604, June 22. 2 p. transcript.
• Summary: Mr. Kotegawa and his son visited Pacific Grain
Co. (Farmer City, Illinois) and were referred to Dr. Wolf
by Jerry West. Mr. Michiro Kotegawa was accompanied by
his son, Daisure, who is at Stanford University working on
his MBA degree (he has completed the 1st year and has one
more to go). Also accompanied by his wife and daughter-law
(?).
Fundokin Soy Co. makes 10,000 tons of miso per year
in Japan; 60% of this is barley miso and 40% is rice miso.
Their barley is imported from Australia.
Fundokin is one of the top 10 soy sauce manufacturers
in Japan. They produce 12,000 tons of soy sauce per year.
The soybeans used for miso (and by other companies
for tofu) are M-1, Amsoy, Corsoy, Harosoy and Chinese
soybeans; all these are white hilum soybeans. They also buy
defatted soybean meal from a soy oil company in Japan; they
prefer high-protein meal.
Mr. Kotegawa is interested in a source of 4-ethyl
guaiacol [4 ethylguaiacol; 4-EG]. A diagram of the molecule
is shown. Note: It is a phenolic compound with the molecular
formula C9H12O2. Dr. Wolf was unanble to find it listed in any
of the chemical catalogs.
The business card of Michiro Kotegawa is attached;
one side is in Japanese, the other is in English. Address:
President, Fundokin Soy Co., Ltd., Usuki City, Oita, Japan.
7797. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. New Brest plant boosts soybean capacity.
June 26. p. 8-9.
• Summary: Located in the highest soybean-meal
consumption area of France, the Brest-Soja crushing
plant raised the country’s oilseed crushing capacity nearly
twofold when it commenced operations in October 1976.
Construction of a new plant in Bordeaux began in midMarch, with a scheduled factory startup set for July 1979.
The Brest-Soja plant is in Brittany, France’s largest meal-

consuming Province, and has a crushing capacity of 450,000
tonnes. Most of the plant’s machinery was purchased from
the U.S. The new plant in Bordeaux will have a crushing
capacity of 300,000 tons of soybeans.
7798. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. U.S. soybean exports to France hit record;
Brazil tops in meal. June 26. p. 8-9.
• Summary: Brazil replaced the U.S. as the top soybean
meal supplier to France–and the world. French imports of
soybeans and products have risen in recent years despite
national efforts toward “protein independence” through
developing an indigenous soybean crop and raising oilseed
production while reducing imports of protein feeds. The
opening of a new soybean crushing plant at Brest-Soja in late
1976 almost doubled France’s crushing capacity, upping it
to about 1 million tons. Last year, however, Brazil became
the world’s largest soybean meal exporter with shipments of
5.4 million tons, compared with 4.2 million from the U.S.
Brazil’s achievement resulted in part from an export policy
that encourages exports of meal at the expense of soybeans.
So far, France has been a very small market for soybean oil
because of consumer demand for other vegetable oils.
7799. American Soybean Association. 1978. Soybean Digest
Blue Book. Hudson, Iowa: American Soybean Assoc. 177 p.
Index. Index of tables. Index of advertisers. 22 cm.
Address: P.O. Box 158, Hudson, Iowa 50643. Phone: 319988-3295.
7800. Hesseltine, C.W.; Rogers, R.F.; Bothast, R.J. 1978.
Microbiological study of exported soybeans. Cereal
Chemistry 55(3):332-40. May/June. [9 ref]
Address: Northern Regional Research Center, Peoria, Illinois
61604.
7801. List, G.R.; Heakin, A.J.; Evans, C.D.; Black, L.T.;
Mounts, T.L. 1978. Technical: Factor for converting
elemental phosphorus to acetone insolubles in crude soybean
oil. J. of the American Oil Chemists’ Society 55(6):521-22.
June. [16 ref]
• Summary: This article was presented at the AOCS meeting,
New York, May 1977. Contents: Abstract. Introduction.
Materials and methods. Results. Discussion.
The official AOCS method says: Multiply the
phosphorus content of crude soybean oil by 30 to get the
phosphatide content. “The historical derivation of this factor
is discussed. New research shows that the factor 30 should
be 31.7 plus or minus 0.9...” The authors thank Lois Crauer
for the Acetone Insoluble Procedure. Address: Northern
Regional Research Center, Federal Research, Science and
Education Administration, USDA, Peoria, Illinois 61604.
7802. Martin, P.B.; Lingren, P.D.; Greene, G.L. 1978.
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Suppression of cabbage looper and soybean looper by natural
enemies. Folia Entomologica Mexicana (Mexico) No. 39-40.
p. 136-37. June.
• Summary: The soybean looper, Pseudoplusia includens,
never reached high densities. It was suppressed by four
parasitoids and several predaceous arthropods, especially
Geocoris punctipes. Incidence of disease was generally
low. Address: 1. Coastal Plain Experiment Station, Tifton,
Georgia; 2. Western Cotton Research Lab., Phoenix, Arizona;
3. Kansas Agric. Exp. Station, Garden City, Kansas.
7803. Nicholas, C.J.; Whitten, M.E. 1978. Analysis of
soybean shipments at U.S. origin and overseas destination.
Marketing Research Report (USDA Agricultural Marketing
Service) No. 1090. 19 p. June.
• Summary: “This is an interim report to determine whether
there are grade and quality differences in soybean shipments
between U.S. origin and overseas destination. Conditions and
grade standards are compared and other factors affecting the
availability and suitability of U.S. soybeans are identified.
This study quantifies the extent of soybean damage, with
suggestions for its reduction. It describes specific handling
and transport environments and operations that cause losses
as soybeans are moved through the various marketing
channels. Increasing demands by industry for this type of
information prompted this study.
“Ten soybean shipments with 767 origin and 428
destination samples were found to be highly variable. The
foreign material and the splits, or broken beans, were within
the U.S. standards for grade 2 soybeans at both origin and
destination. The data show an increase in foreign material
and splits as the soybeans were moved from U.S. ports to
overseas buyers.
“The foreign material variations may have been due to
in-transit deterioration or to grading or sampling errors, or
they may have been the natural result of sampling variations.
Although the amount of foreign material in the shipments did
not exceed the grade standards, more samples are needed to
determine the amount at the export elevator, based on various
sampling methods and modes of transport.
“The quality analyses of origin and destination samples
were surprisingly similar for oil and protein content,
averaging 20.7 percent of oil at origin and destination and
40.3 and 40.2 percent of protein at origin and destination,
respectively.
“Gravity activated loading systems for moving
soybeans caused less impact damage than pneumatic
unloading systems. Overseas handling and unloading
systems, including clam buckets, pneumatic suckers, and
Vac-u-vators, damaged the soybeans when they were
moved from the ship to the processor or end user.” Address:
1. Agricultural Economist; 2. Research Chemist. Both:
Beltsville Agricultural Research Center, Beltsville, Maryland
20705.

7804. Niernberger, Floyd F. 1978. Near-infrared reflectance
instrument analysis of grain constituents: A cost study. USDA
ESCS No. 20. 19 p. June. [15 ref]
• Summary: “Grain quality is determined by constituent
value (protein, oil, starch, etc.) which must be properly
identified so only grain with similar constituent values
will be commingled. This means a grain’s content must be
determined at the beginning of handling and storage so it
may be set aside for later use.”
There are economies of scale in the implementation
of infrared analyzers, which cost about $20,000 each. This
would give larger processors a competitive edge over small
firms. For the average oilseed crusher, the cost of measuring
oil and protein content was estimated at approximately
0.5 cents/bushel crushed per year. Address: U.S. Grain
Marketing Research Center, Manhattan, Kansas.
7805. Phillips, Ralph W. 1978. The Food and Agriculture
Organization: It’s organization, work, and U.S. participation.
USDA Foreign Agricultural Service. FAS M-282. 29 p. June.
[9 ref]
• Summary: “Like other organizations in the United
Nations family, FAO is an independent entity with its own
constitution, Member Governments, governing body, budget,
and program of work. In other words, “United Nations” in
FAO’s name refers not to the United Nations organization as
such in New York, but to the nations that have united to form
FAO.
“Early History: The groundwork for FAO was laid at a
44-nation Conference on Food and Agriculture from May 18
to June 3, 1943, in Hot Springs, Virginia [at the Homestead
Hotel], where an Interim Commission was formed to prepare
for the formal establishment of FAO. However, it was not
until October 1945, nearly 2½ years later, that enough
countries had acted to meet the requirements of the FAO
Constitution and thus permit convening of the first session of
the FAO Conference.
“The first FAO Conference was held in Quebec, Canada
[at the Chateau Fontenac], during October 16-November
1, 1945. As of October 16, 34 nations, had adhered to the
FAO Constitution. By the close of the Conference, five other
nations had formally taken up membership and three had
indicated their intention to join by signing the Constitution
ad referendum. Of these latter three, two had become
members prior to the Second Conference (Copenhagen,
1946), but one did not complete all the formalities until
1952. Of the initial Members, one (Union of South
Africa) has withdrawn from membership, and four (China,
Czechoslovakia, Hungary, Poland) have withdrawn and
reentered the organization.
“The Hot Springs Conference was called on the
initiative of United States President Franklin D. Roosevelt.
The United Nations Interim Commission on Food and
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Agriculture, which was established by the Hot Springs
Conference and functioned until the FAO Constitution
was signed, had its headquarters in Washington, D.C. The
FAO also was temporarily headquartered in Washington
from October 1945 until early 1951, when a permanent
headquarters was established in Rome, Italy. The Honorable
Lester B. Pearson of Canada served as Chairman of the
Interim Commission. The 44 countries represented at the Hot
Spring Conference were eligible for membership without the
formality of a vote of acceptance by the FAO Conference.
All those countries have exercised this option except the
USSR.”
Goes on to discuss the various phases in FAO’s history.
Address: Deputy Director-General, FAO.
7806. Robinson, Bill. 1978. Soy protein products: Marketing
problems or (opportunities)? Food Engineering 50(6):ef-6,
ef-7. June.
• Summary: The opportunities for expanded usage of
soy protein concentrate, isolate, and textured soy protein
products are in the meat industry. Soy protein products are
allowed by the USDA in standardized meat products at
levels of 3.5% for concentrates and 2% for isolates. Address:
Protein Div., A.E. Staley Mfg. Co., Decatur, Illinois.
7807. Standifer, L.N.; Moeller, F.E.; Kauffeld, N.M.;
Herbert, E.W., Jr.; Shimanukim, H. 1978. Supplemental
feeding of honey bee colonies. USDA Agriculture
Information Bulletin No. 413. 8 p. June. [10 ref]
• Summary: For years, expeller-processed soybean flour has
been used by beekeepers as a protein source for honey bees.
Address: Entomology Research Div., ARS, USDA, Tucson,
Arizona 85719.
7808. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Meat boom sparking Latin American demand
for U.S. soy products. July 10. p. 2-5.
• Summary: Some of the world’s fastest rates of population
growth, together with chronic protein deficits and rising
incomes, are stimulating meat production in Latin America.
Last year, the U.S. shipped $357 million worth of soybeans
and soybean products to Latin America, more than doubling
the figure for 1976. Dr. Don H. Bushman, animal nutritionist
with the Mexico City office of the American Soybean
Association (ASA) sees shipments of U.S. soybeans and
meal to the region rising by at least 50% in the next 5 years.
Mexico was the market for nearly half of all U.S. exports
of soybeans and products to the region last year. Peru was a
$40.6 million market for U.S. soybeans and products (largely
oil) last year. The third largest U.S. market in Latin America
is Venezuela. U.S. exports of soybeans and soybean meal to
Latin America in 1977 were as follows (figures in thousands
of tonnes): Mexico, 519.4; Venezuela, 157.2; Jamaica, 49.4;
Dominican Republic, 26.9; El Salvador, 22.4; Peru, 20.8.

7809. Holst, David L.; Nelson, A.G.; O’Conner, C.W. 1978.
The feasibility of introducing a new crop: Soybeans in
Oregon. Oregon Agricultural Experiment Station, Technical
Paper No. 4904. 12 p. July. (Corvallis, Oregon). [5 ref]
• Summary: Contents: Introduction. Production feasibility:
Potential producing areas, selection of competing crops,
budgeting net returns, the linear programming model.
Marketing feasibility: Marketing alternatives identified,
derived prices to the producer (export Oregon prices to
Japan, and to other U.S. areas), marketing alternatives
evaluated. Combining the production and marketing
analyses. Summary and conclusion.
“Soybean variety trials conducted by the Oregon State
University Agricultural Experiment Station indicate that
soybeans can be grown in Oregon. Yields over 60 bushels
per acre have been achieved in these trials. To date, however,
commercial soybean production in Oregon has been limited.
In 1977, less than 1,500 acres were grown. While soybean
production appears agronomically feasible, information is
lacking as to its economic feasibility.”
“It appears that soybean production in Oregon’s
Columbia basin is not economically feasible under the
conditions prescribed in this study” (incl. the Decatur basepoint pricing scheme and no soybean processing plant
located in Oregon). Address: 1. Research Asst.; 2. Assoc.
Prof.; 3. Asst. Prof. All: Dep. of Agricultural and Resource
Economics, Oregon State Univ., Corvallis, Oregon.
7810. Nicholas, C.J. 1978. Analysis of selected shipments
of U.S. and other soybeans received in Japan, 1972-76.
Agricultural Research Service ARS-NE-92. 26 p.
• Summary: Contents: Summary. Introduction. Method of
study. Foreign material. Oil and protein content. Poisonous
seeds and insect infestation. Weight analyses. Comparison of
soybeans from Brazil and China. Conclusion.
“Most Japanese receivers expressed some dissatisfaction
with the quantity of foreign material in the shipments they
received; however, they were primarily concerned with the
oil content and protein (nitrogen) content of the soybeans,
weight shortages, and insect infestations.
“The Japanese importers mostly commented on the low
oil content of the U.S. soybeans in comparison with that of
the Brazilian soybeans. They wanted soybeans containing
over 19 percent of oil. In most cases the oil content of
U.S. soybean shipments sampled in 1973-76 was under 19
percent, whereas, in the Brazilian soybean shipments, it
averaged over 20 percent.”
“The presence of poisonous seeds, such as morningglory
and crotalaria, among soybeans requires that additional steps
be taken by oil processors to remove the seed residues. Most
U.S. shipments contained poisonous seeds in greater quantity
than the legal Japanese limit.” Address: USDA, Beltville,
Maryland.
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7811. Weihrauch, John L.; Gardner, John M. 1978. Sterol
content of foods of plant origin. J. of the American Dietetic
Association 73(1):39-47. July. [57* ref]
• Summary: Soybeans are a major contributor of
phytosterols to the diet, particularly Beta-sitosterol (90 mg
per 100 gm edible portion of the soybean). Soybean oil is
a potentially important source of phytosterols, but upon
refinement and hydrogenation, phytosterol levels are reduced
from 315 mg to 217 mg and 127 mg, respectively, per 100
gm of oil. Address: Consumer and Food Economics Inst.,
Science and Education Administration, USDA, Hyattsville,
Maryland.
7812. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Feeding trials boost Mexican use of U.S.
soybean meal. Aug. 7. p. 8-9.
• Summary: On two ejido farms in the Mexican State of
Puebla, hog feeding trials are winning converts to soybean
meal. Ejido means “common public land”. On these ejidos
the land belongs to the Government but remains in a family’s
hands as long as the land is actually farmed. Ejidos account
for close to half of Mexico’s total farmland.
7813. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. USSR renews interest in soybean output.
Aug. 14. p. 10-11.
• Summary: A new round of interest in soybean cultivation
has been sparked in the Soviet Union by burgeoning demand
for high-quality protein livestock feed. A total of 53,000
hectares (ha) were planted to soybeans in the Ukraine this
spring. Cultivation of soybeans in European USSR fell off
considerably through the 1950’s, being replaced by more
profitable crops, such as wheat, sunflowers, and corn. Around
1960, a combination of foreign policy problems between
Moscow and Peking and significantly reduced availabilities
of soybeans in the People’s Republic of China spurred the
Soviets to increase soybean production sharply, but this
expansion was concentrated in the traditional growing areas
of the Far East.
The production response was directed toward vegetable
oil demand rather than protein meal demand. Between 1960
and 1961, soybean area increased two-thirds–from 422,000
ha to 702,000 ha. The maximum soybean area of 905,000 ha
was reached in 1972, but has fallen off steadily to a recent
low of 762,000 in 1976. Soviet soybean yields are very
low by U.S. standards–reaching a maximum of 0.96 tons/
ha in 1975. There are four fundamental caveats to expanded
production: Suitable varieties for the short growing season,
supplies of agricultural chemicals (especially herbicides),
irrigation, and efficient machinery. The area of prime
importance for success in Soviet soybean cultivation is the
development of short-season varieties.

7814. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Brazil’s wheat goal and wheat-soybean
connection. Aug. 14. p. 10-11.
• Summary: Brazil’s target of wheat self-sufficiency recedes
further into the future. The beginning of Brazil’s dream of
self-sufficiency in wheat dates from the late 1960’s when
the Government raised its support price for wheat far above
the world price as an incentive for farmers to plant more
wheat. The plan produced some success. A spinoff from the
wheat “boom” was Brazil’s dramatic expansion in soybeans.
Since the mid-1950’s, farmers in Rio Grande do Sul had
been double cropping wheat and soybeans. In recent years,
some farmers began to abandon wheat altogether and instead
began single cropping soybeans, which results in higher
yields.
7815. Hamby, Thomas A. 1978. Major U.S. soybean
competitors: Brazil, Argentina, Paraguay. Foreign
Agriculture (USDA Foreign Agricultural Service). Aug. 21.
p. 7-9, 15.
• Summary: “Although Brazilian soybean production in
1997 was only one-third that of the United States, Brazil
exported almost 5.4 million tons of soybean meal, 1.1
million tons more than the United States.” Address: Oilseeds
and Products Div., Commodity Programs, USDA FAS.
7816. Ali, Mohammed H.; Peng, Andrew C. 1978. Recovery
and functionality of soybean leaf proteins. Ohio Agricultural
Experiment Station, Research Circular No. 240. p. 39-43.
Aug. [14 ref]
• Summary: As world population continues to expand (it is
expected to reach 7 billion by the year 2000), the need for
all nutrients, especially protein, will be acute. Leaf protein
is potentially the most abundant protein source. This study
of soybean leaf proteins was undertaken to evaluate the
yield, functionality, and mineral and amino acid composition
(all shown in tables). Leaves of the cultivar Beeson were
collected 45 days after planting. Soybean LPC was a
very good source of essential amino acids. Address: Dep.
of Horticulture, Ohio State Univ. and Ohio Agricultural
Research and Development Center.
7817. Cheryan, Munir. 1978. Two useful new tools for the
food industry. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 20(3):5. Summer.
• Summary: The two relatively new tools, reverse osmosis
(RO) and ultrafiltration (UF) can be used by scientists to
help solve energy- and environment-related problems.
RO is essentially a dewatering technique. UF is not only a
dewatering technique but also a method of fractionation,
purification, and macromolecule concentration. Address:
Asst. Prof. of food process engineering, Dep. of Food
Science, Univ. of Illinois.
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7818. Desai, Girish N.; Peng, Andrew C. 1978. Investigation
of protein content of Ohio grown soybeans. Ohio
Agricultural Experiment Station, Research Circular No. 240.
p. 37-39. Aug. [5 ref]
• Summary: “Introduction: Soybean has been the number
one cash crop in the U.S., surpassing both wheat and corn
for several years. This year, according to a USDA report (5),
soybean plantings will set a new high, 63.9 million acres.
This is also expected to set a new production record, 1.74
billion bushels as compared to 1.72 billion bushels in 1977.
“Soybeans in the United States were originally mainly
used as hay and silage before their value with respect to oil
and protein content was realized. The good quality of oil
and proteins and high quantity of unit production made the
soybean itself a success in the food and feed market.
“The protein content of soybeans is affected by many
factors, such as variety, cultural practices, environment,
etc. This study was undertaken to investigate the protein
content of 30 varieties of Ohio-grown soybeans and their
milk derivatives in order to provide such information to the
Ohio soybean food industry and others who are interested.
Soybean milk has been adopted by the food industry as a
milk substitute for infants who are allergic to cow’s milk, or
where cow’s milk is either unavailable or too expensive.”
Address: Former Graduate Student and Prof., Dep. of
Horticulture, Ohio State Univ. and Ohio Agricultural
Research and Development Center.
7819. Jansen, G. Richard.; Harper, J.M.; O’Deen, Louise A.
1978. Nutritional evaluation of full-fat soy flour produced
by dry heat roasting. J. of Food Science 43(4):1350-51. July/
Aug. [16 ref]
• Summary: “Full fat soy flour was made by roasting whole
soybeans in a heated agitated salt bed followed by dehulling
and grinding.” The protein efficiency ratio (PER) was
calculated and found to range from 2.11 to 2.31 compared
with 2.50 for reference casein (a milk protein). The highest
PER’s were achieved when roasting bed temperatures ranged
from 206 to 234ºC and roasting times ranged from 15 to
24 seconds. “The process reduced the level of anti-trypsin
activity 75-90% under these roasting conditions.”
The quality of soybean protein can be increased by the
addition of methionine (Fomon, 1959). However in recent
years, in connection with problems of nutrition in developing
countries, the emphasis has shifted from protein quality to
energy. In reality, however, it is generally agreed that both
protein and energy [calories] are of considerable importance
in feeding young children.
Mustakas et al. (1964, 1970) have described an extrusion
process for making a full-fat soy flour with a PER of 2.15.
Harper and Lorenz (1974) have described a dry-roasting
process, using a bed of hot agitated salt, for making full-fat
soy flour that is very well suited for making bread.
Since no water is required in the dry roasting process,

no redrying is required. Moreover, the “roasting process
greatly simplifies the dehulling process, since roasting
partially cracks the hulls which, after light rolling, are easily
winnowed away in stream of air.” Address: 1&3. Dep.
of Food Science & Nutrition; 2. Agriculture & Chemical
Engineering Dep. All: Colorado State Univ., Fort Collins,
CO 80523.
7820. Rao, R.M.; Novak, A.F.; Nguyen, T.C. 1978. Coffeesoybean blends: A commercial potential? Louisiana
Agriculture 21(4):6-7. Summer.
• Summary: Attempts were made to develop a product
that could be used as a coffee extender or substitute. Tracy
variety soybeans (which were found to have less beany flavor
than Hutton) were cracked and dehulled, soaked in water,
and the oil was removed using an alcohol solvent. They were
then roasted, ground, artificially flavored, and mixed with
natural coffee.
Natural coffee had an organoleptic score of 7.36. Natural
coffee blended 75:25 with roasted and artificially flavored
soybeans had an organoleptic score of 6.84 (where 7 = good
quality). Natural coffee blended 50:50 with roasted and
artificially flavored soybeans had an organoleptic score of
5.00 (where 5 = acceptable quality). Address: Dep. of Food
Science, Agric. Exp. Station, Louisiana State Univ., Baton
Rouge, Louisiana.
7821. Wang, Li Chuan. 1978. Ultrasonic peptization of
soybean proteins from autoclaved flakes, alcohol-washed
flakes, and commercial samples. J. of Food Science
43(4):1311-13. July/Aug. [10 ref]
• Summary: “An ultrasonic method to peptize soybean
proteins from defatted, autoclaved and alcohol-washed flakes
and commercial concentrates and isolates was studied.”
Address: Northern Regional Research Center, Peoria,
Illinois.
7822. Bader, Kenneth L. 1978. Re: Congratulations on the
founding of the Soycrafters Association of North America.
Letter to Larry Needleman, Director, Soycrafters Association
of North America, Bodega, California, Sept. 5. 2 p. Typed,
with signature on letterhead.
• Summary: “I am responding to your letter to Mr. Rose of
September 1 for information about the American Soybean
Association and our organizational setup. First of all,
congratulations on your new organization. Certainly, the
promotion of information about the variety of soy foods
which are available and the advantages and ways to include
them in the human diet is a worthy goal. We are honored that
you have indicated an interest in modeling the organization
on ASA.
“I am enclosing some material which I believe will help
you understand more about our organization. At present, 24
state associations are affiliated with the American Soybean
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Association. Eighteen states of these 24 have legislation
which permits the producers in these states to invest ½ cent
per bushel or more at the first point of sale. As you may
be aware, our association also contracts with the Foreign
Agricultural Service of the USDA, to support market
development work in foreign countries. I believe the material
I am enclosing will give you a good start with regard to
describing our organization and its goals and objectives.”
Enclosures include: Articles of Incorporation and
Bylaws of the American Soybean Association.
Note: This is the earliest document seen (April 2007)
that contains the term “Soycrafters Association of North
America.” Address: Chief Executive Officer, American
Soybean Assoc., P.O. Box 158, Hudson, Iowa 50643. Phone:
319-988-3295.
7823. Hayes, R.E.; Wadsworth, J.I.; Spadaro, J.J. 1978. Corn
and wheat-based blended food formulations with cottonseed
or peanut flour. Cereal Foods World 23(9):548-53. Sept. [14
ref]
• Summary: Discusses Corn-Soy (CS), corn-soy-milk
(CSM), and wheat-soy (WS) blended food. Address:
Southern Regional Research Center, SEA, USDA, New
Orleans, Louisiana.

the 66 port facilities would carry a value of approximately
$1.8 billion; the 251 river facilities have a value of $785
million and the 241 specialized unit train facilities have
a value of $720 million. The total market value of the
three categories of facilities is in excess of $3.3 billion. If
replaceable value were used, the total would be in excess of
$6 billion.”
A detailed list of port facilities in the U.S. is given,
including the location, firms having facilities, capacity
owned by each firm, and the 1976 volume of grain per port
(in 1,000 bushels) for various commodities (especially corn,
wheat, and soybeans). The capacity owned by one firm at
one port ranges from 1,500,000 bu to 8,000,000 bu. Address:
Wooster, Ohio.
7826. Research pioneer recognized: Clifford W. Hesseltine...
(News release). 1978. Oct. 10

7824. Rackis, J.J. 1978. Conversion of raw soybeans into
high-quality protein products. Paper presented at Symposium
on “Soya and Soybean Protein for Human Nutrition,” at XI
International Congress of Nutrition and Food Exhibition. 41
p. Held Aug. 27-Sept. 1. 1978 at Rio de Janeiro, Brazil. [48
ref]
• Summary: Contents: Introduction. Nutritional assessment
of soybean trypsin inhibitors: Biochemical effects of raw
soybeans, growth inhibition and pancreatic hypertrophy–
proposed mechanism. Biological threshold levels of TI: TI
content of soy products. Mineral bioavailability in soybeans.
Other biological-physiological factors: Goitrogens, estrogens
(the isoflavone glucosides, genistein, daidzein, and glycitein9-0-Beta-glucoside are the major phenolic compounds in
soybeans), allergens. Address: Northern Regional Research
Center, Peoria, Illinois.
7825. Sharp, John W. 1978. Grain facilities in the U.S.
specializing in originating grain for export and soybean
processing plants. Ohio Agricultural Research and
Development Center, Research Circular No. 241. 38 p. Sept.
• Summary: “There are 66 port grain elevators in the U.S.
with a combined storage capacity of 360,494,000 bushels;
251 river barge loading facilities with a combined capacity
of 393,214,000 bushels; and 241 unit train facilities with a
combined capacity of 477,690,000 bushels. These facilities
are specifically designed to serve the export market, although
some domestic shipments are made through the unit train and
barge loading facilities... Expressed in terms of market value,

• Summary: “... received the 1978 Pasteur Award for
outstanding contributions in the field of microbiology
from the Illinois Branch of the American Society for
Microbiology. Now chief of the fermentation laboratory, Dr.
Hesseltine was head of the largest collection of industrially
important molds, yeasts, and bacteria in the world–the basis
for such consumer products as penicillin and xanthan gum.
He began his career at the Peoria laboratory in 1953 and
in 1959 received USDA’s Superior Service award for his
pioneering research.
“He is author of 250 scientific papers and reviews and

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2711
eight patents and has had several Mucorales molds named
after him, including the genus Hesseltina.
A photo shows Dr. Hesseltine standing behind his desk
at USDA’s Northern Regional Research Center.
7827. Missiaen, Edmond. 1978. Government incentives
spur increased Brazilian soybean product exports. Foreign
Agriculture (USDA Foreign Agricultural Service). Oct. 16.
p. 7-9.
• Summary: Brazil’s rapid surge soybean meal and
oil exports in the past few years is largely the result of
Government incentives that favor exports of processed
products and of Brazil’s spectacular expansion in soybean
crushing capacity. Brazil’s export earnings from soybeans
and products were over $2,100 million in 1977, more than
double the amount earned in either 1973 or 1974. Most
of this growth has been the result of increased shipments
of soybean meal and oil. Brazil’s exports of unprocessed
soybeans reached their peak in the 1975/76 marketing year
(April-March) when 3.5 million tons were exported. In the
meantime, meal exports have increased from 1.4 million
tons in 1973/74 to over 5 million tons in 1977/78, and oil
exports increased from 80,000 tons to 560,000 tons. The
Brazilian value-added tax (ICM) on exported soybeans is
13%, compared with 9.6% for soybean meal (rising to 11.1%
on Nov. 1) and zero for soybean oil.
Until November 1977, the value-added tax on soybean
meal was only 5%. Total annual soybean crushing capacity
has increased from about 2 million tons in 1971 to around
12 million tons during the current season. About one-half
of total soybean crushing capacity consists of plants with
1,000 tons/day or more of capacity. A little over half of
Brazil’s total soybean crushing capacity is owned by private
Brazilian firms. Another one-third of capacity is controlled
by multinational firms and the remainder is owned by
Brazilian cooperatives. The growth in domestic demand for
soybean products in Brazil has been even more spectacular
than the growth in exports. In recent years, domestic
requirements have absorbed about 65% of Brazil’s soybean
oil availabilities and 20% of meal supplies.
The Brazilian Government controls the export flow of
soybeans and products through a system of quotas designed
to assure adequate supplies for the rapidly growing domestic
market. The Government often imposes price ceilings on
meal and oil sold on this market. Over the past 2-3 years,
the Government-controlled trading companies, Interbras and
COBEC, have been handling a growing share of soybean,
meal, and oil exports. Most of Brazil’s soybean export
trade, however, is done on straight commercial terms and is
expected to remain that way. Western Europe is by far the
largest market area for Brazilian soybean and soybean meal
exports.
The most important single-country markets for Brazilian
soybeans are Spain, the USSR, and the Netherlands. The

largest individual country markets for soybean meal are the
Netherlands and West Germany. The greatest market for
Brazilian soybean oil exports are India and Iran. In 1977,
63% of all soybeans and 55% of all meal and pellets arriving
at ports were truck transported. Rail transport accounted
for 26% of soybean shipments and 37% of meal and pellets
arriving at Brazilian ports. The ports of Rio Grande and
Porto Alegre are the only ones able to receive barge traffic.
Note: This is the earliest document seen (Aug. 2000)
that mentions the term “value-added” in connection with
a tax on soybeans and soybean products. Address: U.S.
Agricultural Officer, Sao Paulo.
7828. Smith, Allan K. 1978. Re: Work with soy foods. Letter
to William Shurtleff at New-Age Foods Study Center, Oct.
22. 1 p. Typed, with signature. [1 ref]
• Summary: “I was very please to receive your letter of
September 30 and your very generous supply of literature
on tofu, miso and other soybean foods. Your research,
publication and extension of the consumption of soy foods
is far beyond any previous work in this area and should be
a great contribution in solving world food problems. You
mentioned your forthcoming book on tempeh; I will be very
glad to see a copy when it is available.
“About two years ago I started collecting data on
nutritional problems in the U.S. It was reported at that time
that the life expectancy of our people was about 75-77 years
which rated us at about 25th among nations in longevity. It
was apparent that this rating was caused by our poor diet,
which consisted, among other things, of too much hard
fats and sugars. At that time it was my intention to write a
pamphlet on nutrition directed towards the housewife, with
the home that such data would encourage her to modify the
diet for her family and improve their health and longevity.
“Unfortunately my health failed at that time and I lost
interest in the project. However, after an operation to remove
an aneurysm [an excessive localized enlargement of an artery
caused by a weakening of the artery wall], which caused the
problem, I have made a slow but good recovery.
“I have mentioned this episode to point out that your
progress in increasing the use of soy protein in our diet can
be a substantial factor in reducing the use of hard fats in our
diet and thus improve the health and longevity of our people.
“Your success in marketing soy foods in the U.S.
suggests that our people will accept soybeans in their diet
and replace much of the fatty meats which are detrimental
to our health. It will be a valuable contribution to our health
if this modification in our eating habits can be developed.
However we need a nutritionist to do some additional
research which will call attention to the present diet of our
people and show the advantage of soy protein in our diet.
“I shall look forward to hearing from you when
convenient.
“With best personal regards, I am sincerely...” Address:
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4 Nacozari Lane, Hot Springs Village, Arkansas 71901.
7829. Iowa Agric. Exp. Station. 1978. Notice of release of
Vinton soybean to seed producers. Ames, Iowa. 2 p. Oct. 23.
Unpublished typescript. 28 cm.
• Summary: “The Iowa Agricultural Experiment Station
and the Cooperators listed above [Puerto Rico Agric. Exp.
Station and USDA] announce the release of a new soybean
variety named Vinton. It was developed as a large-seeded
specialty variety, and is not intended for general commercial
production. It is superior to a large-seeded variety of similar
maturity, Disoy, in yield and protein content of the seed.
“Vinton is an F-5-derived line from a four-way cross.
The F-1 of a Magna x Disoy cross was mated to Provar, and
the F-1 plants from the three-way cross were mated to Hark.
These crosses were made in Iowa and generation advance
from F-1 to F-5 was carried out by single-seed descent in
Puerto Rico and Iowa. The strain was tested for yield in Iowa
during 1972 to 1977, and in the Northern Regional Soybean
Tests in 1975.”
A table summarizes the results of these two tests,
comparing Vinton, Hark, and Disoy. Yield (bu/acre): 47.0 /
46.7 / 37.4. Seed size (g/100 seed): 23.7 / 16.4 / 26.6. Seed
protein content: 44.5% / 42.0% / 42.6%. Seed oil content:
19.5% / 20.4% / -.
Vinton is Group I maturity. The seeds are dull yellow
with yellow hila. Discusses disease susceptibility. “Seed of
Vinton was produced by the foundation seed organization
in Iowa during 1977. Foundation seed will be distributed
in 1978 to seed producers in Iowa who are engaged in
the production of large-seeded varieties for specialty use.
Breeder seed will be maintained by the Iowa Agricultural
Experiment Station. Each agency will be responsible for
its own publicity with the understanding that the date for
simultaneous release will be October 23, 1978.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Vinton. Address: Ames, Iowa.
7830. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Latin America joins soy protein bandwagon.
Nov. 13. p. 5-7.
• Summary: “Emulating sharp gains already achieved in the
United States, textured soy protein and other food derivatives
of the multipurpose soybean are fast gaining acceptance in
Latin America.
“It is difficult to quantify the extent of this growth–or its
impact on trade–owing to the numerous products involved
and often vague tariff classifications. But the United States
has been an obvious beneficiary, both directly through
increased exports of soy protein and products to Latin
America and indirectly through sales of soybeans for further
processing. In 1977/78, the United States shipped nearly
1.3 million tons of soybeans and products to the region,
compared with 1.1 million in 1976/77.

“Humanitarian concern about dietary deficiencies and
practical concern about rising food costs together have
sparked the interest in soy products, says Ruth S. Orellana,
R.D., home economist-nutritionist with the Mexico City
Office of the American Soybean Association (ASA). She
reports that in the 16 Latin American countries reached by
ASA activities, Government and tradespeople have been
eager to learn about the many food uses of soybeans: ‘The
soybean is sort of a magic bean with so many uses that
people soon start experimenting with it and the word passes.’
“The appeal, she says, is nutritional, functional, and
economical.
“Nutritionally, there is widespread concern in Latin
America about the relatively low protein intake from diets
that often include little meat, eggs, milk, or other animal
products. One study by the Institute of Nutrition of Central
America and Panama pointed out that a typical diet in rural
areas of Latin America includes about 72 percent limetreated maize and 8 percent cooked beans.
“With so large a proportion of the diet dependent on
corn, which is deficient in two of the eight essential amino
acids–lysine and tryptophan–the protein intake is below
normal. Tortillas made of corn flour, for instance, have a
protein content of just over 4 percent. Thus, people for whom
this is the dietary mainstay would have to consume huge
quantities of tortillas to get the needed protein level.
“One study shows that a 14-month-old child would have
to consume about 820 grams–nearly 2 lbs.–a day of tortillas
to obtain the 34.4 grams of protein recommended as the
daily minimum. And even that protein would be incomplete
because of the lysine and tryptophan deficiency.
“In contrast, soy flour now being used by some feeding
programs to fortify tortillas is 40-50 percent protein.
Moreover, textured soy protein (50 percent protein) can
be used to extend meat or even replace it when none is
available. The proper combination of soy and grain protein
can supply human needs for growth, tissue repair, and
disease resistance.
“Adequate protein-calorie levels, of course, are essential
for optimum physical and mental development. Therefore,
growing children need a higher percentage of protein in
their diets than do adults. With the young making up a
disproportionately large portion of the population in Latin
America, owing to high population growth rates, these needs
are magnified even further.
“Economically, soy can be used to extend meat, and it
can be used both functionally and nutritionally in bakery
products. Soy protein can account for up to 35 percent,
hydrated weight, of sausage and other processed meats,
according to Orellana. Minute quantities of soy can be used
to bleach flour in white bread. And soy flour has become
increasingly popular to fortify bread and bakery products.
“Economics obviously come into play here since soy
protein usually is cheaper than the ingredients it replaces.
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“To develop this potential, ASA has been promoting soy
protein in a score of Latin America countries. ‘Our human
nutrition program extends from Mexico to Peru,’ explains
Orellana. ‘In South America, we go to Peru, Ecuador,
Colombia, and Venezuela; in Central America, to Guatemala,
El Salvador, Costa Rica, and Panama; in the Caribbean, to
Trinidad, the Dominican Republic, and Jamaica.
“’In some of these areas, Governments and industries
have begun to add soy protein to their feeding programs.
Trinidad, for instance, launched a school lunch program in
April 1978 and plans to reach all school-age children by
the end of 1979. This program will be using soy protein–
both because the product is economical and because it is
nutritious. Program leaders feel that it is important to teach
the people to use soy in the home, so in this respect it will
involve a nutrition-education program, too.’
“According to Orellana, soy protein is being used
in stews, curries, ethnic breads, and beverages. Another
potentially big buyer of soya is the Mexican Government,
whose Family Development Center in Mexico City has
started a nutrition program that includes soy products, plus a
nutrition education program that will demonstrate the uses of
soy protein products. The Center currently is feeding nearly
300,000 breakfasts a day to children in low-income areas of
Mexico City.
“Soy-fortified products now being used by the Center
include a candy that has been enriched with soy flour, as well
as a number of bread and bakery products.
“The Mexican Government also requires a day nursery
Service for the children of working mothers. Breakfast,
midmorning snacks, lunch, and dinner all are available at
such nurseries–depending, of course, on the working hours
of the mother. While most such programs do not yet use soy
in their foods, some have begun to use a soy milk product
similar to malted milk, soy-fortified tortillas, soy sausages,
and textured soy protein as a meat extender.
“Orellana says acceptance of these products has been
extremely high, and efforts are now underway to increase the
number of nurseries and hospitals using these and other soy
products.
“In Venezuela, the Government School Food Service
serves soy-fortified arepas (corn meal muffins), and a
new Government-subsidized industrial food service is
being undertaken by ALIPOSA, a Government program
connected closely with the National Nutrition Institute. This
feeding program includes soy products in meals served to
Government and industrial workers.
“The Venezuelan Government also is serving the
8-percent soy-fortified arepas to undernourished children in
both rural and urban areas.
“Commercial use of soy protein likewise has expanded.
A Dominican Republic firm, for instance, recently introduced
a line of canned soy-extended meats called ‘veg-meat.’ These
include chopped and ground meat, sausages, and meat balls.

Promotional material touts the veg-meats as being identical
in texture, color, and flavor to all-meat products; lower in
cholesterol; and about twice as high as the meat products in
essential amino acids. Consumer acceptance so far reportedly
has been high.
“In Costa Rica, some 1 million tortillas a day are
prepared from an 8-percent soy-fortified corn flour. These
tortillas are sold in retail outlets as a convenience food and
have contributed to increased corn-soy consumption in Costa
Rica, and Panama as well.
“Another interesting product developed in Bolivia is a
potato-soy combination for use in snacks, infant feeding, and
other outlets. It is viewed as a marketable product for potatoproducing countries of Latin America.
“During a trip to major Latin American markets last
year, Orellana found widespread interest in soy protein. Her
trip included the organization and presentation of soy protein
conferences and seminars in Venezuela, Colombia, and
Peru; meetings with food nutritionists, manufacturers, and
retailers; and food-product demonstrations. As a followup,
more soy protein conferences are planned, including possibly
a regional workshop on adding soy-identified items.
“Another possibility being explored by Orellana is a
‘mini’ course for major universities. ‘It could be a 2-day
course that would include basic instruction on soy and its
uses, food-preparation demonstrations, and taste testing. The
program would be directed at teachers in positions to pass
the information on to their students, which, to me, is one of
the fastest ways to get feedback from our program.’”
Note: More information follows.
7831. Benson, G.O.; Shroyer, J.P. 1978. Soybean row
spacing. Iowa State University, Cooperative Extension
Service Pm-864. 3 p.
• Summary: Narrower rows give higher yields. Soybean row
spacing tests in Iowa were begun by Hughes and Wilkins as
early as 1917. Compared with 42-inch rows, 30-inch rows
gave 11% higher yields and 21-inch rows gave 16% higher
yields. Address: Extension Agronomists, Ames, Iowa 50011.
7832. Carlin, Frances; Van Duyne, F.; Bowers, J.; Zabik,
M. 1978. Textured soy products as meat extenders. North
Central Regional Research Publication No. 255. 9 p. Nov.
[34 ref]
• Summary: Contents: Forms of soy protein. Composition
and nutritive value. Effect on cooking losses. Eating
quality: Flavor and aroma, juiciness, texture, miscellaneous.
Microbiological safety. North Central Collaborative
Study: Preparation procedure and cooking losses, sensory
evaluation, moisture and lipid determinations, summary.
Literature cited. Contains 8 tables and 3 figures. Address:
1. Dep. of Food & Nutrition, Iowa State Univ.; 2. Univ. of
Illinois; 3. Kansas State Univ.; 4. Michigan State Univ.
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7833. Pepper, Gary E. 1978. Narrow-row soybeans: What to
consider. Univ. of Illinois, Cooperative Extension Service,
Circular No. 1161. 7 p. Nov.
• Summary: “In 1977 nearly half of the soybean producers in
Illinois use rows spaced 36 inches or wider. Many producers
probably sacrificed yields because of this wide spacing.”
Discusses: Potential yield increases, effect of soybean variety
on narrow-row yields, rate and date of seeding, equipment,
weed control, and good management practices. Address:
Univ. of Illinois, Urbana, IL.
7834. Schroeder, R.C. 1978. Soybean power. Americas 30:910. Nov.
• Summary: “For decades, the United States has had a virtual
monopoly on the soybean trade, supplying up to 95 per cent
of all beans and bean products in international trade. Lately,
however, three Latin American nations have been making
inroads on the soybean market. A recent U.S. Department of
Agriculture publication calls Brazil, Argentina, and Paraguay
the ‘major U.S. soybean competitors.’

“Brazil’s soybean output has risen from 350,000 tons
a year in the mid-1960’s to 12,200,000 in 1977. In 1977,
Brazil actually exported more soybean meal than the United
States (5,400,000 tons vs. 4,500,000 tons), although the U.S.
maintained its lead in oil and whole beans.
“Argentina upped its soybean production 57 per cent
in one year, from 1,400,000 tons in 1977 to 2,200,000 tons
in 1978. The 1979 crop is projected at nearly three million
tons. Paraguay has more than tripled its output in the past
five years, boosting production from 122,000 tons to 375,000
tons.
“Brazil began cultivating soybeans as a second crop in
rotation with winter wheat in the southern states of Minas
Gerais, Sao Paulo, Santa Catarina, and Rio Grande do
Sul. The soybean market proved so lucrative that wheat
soon became the secondary crop. Soy production was
also bolstered by a government decision to uproot some
1,500,000,000 old, low-producing coffee trees in 1968. The
cleared land was planted in beans.”
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7835. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Soy protein plant opens in Belgium. Dec. 11.
p. 15.
• Summary: The first manufacturing plant in Western Europe
for the production of isolated soy protein has been opened by
Ralston Purina at Ieper [Ypres], Belgium, according to the
U.S. Agricultural Attaché in Brussels. The plant, which will
supply isolated soy protein for European food processors,
cost about $16.6 million and will employ about 100 workers.
7836. Howard, James O. 1978. South Africa programs
higher soybean output. Foreign Agriculture (USDA Foreign
Agricultural Service). Dec. 11. p. 5.
• Summary: South Africa is planning an extensive program
to expand soybean production. The 1977/78 South African
soybean crop is estimated at 34,700 tonnes. After a
Government advisory committee appointed in 1975 reported
that the country by 1980 would be short of pure protein
by 120,000 tons–equal to 300,000 tons of oilcake with
40% protein–the Government urged producers to expand
vegetable protein meal output. Address: U.S. Agricultural
Attaché, Pretoria.
7837. Lookhart, G.L.; Jones, B.L.; Finney, K.F. 1978.
Determination of coumestrol in soybeans by highperformance liquid and thin-layer chromatography. Cereal
Chemistry 55(6):967-72. Nov/Dec. [17 ref]
• Summary: Coumestrol is an estrogenic compound found
in many forage crops and vegetables. High levels are found
in alfalfa sprouts and soybeans. The authors discuss two
quantitative methods for quick analysis of coumestrol
in extracts of soybean endosperms, germs, hulls, and
whole beans. One method, using high-performance liquid
chromatography (HPLC), takes about 12 minutes. The other
method uses thin-layer chromatography and requires 2-25
minutes.
Soybeans were found to contain 0.05 to 30 parts per
million of coumestrol. Address: U.S. Grain Marketing
Research Center, USDA ARS, Manhattan, Kansas 66502.
7838. Marstow, Ruth; Page, Louise. 1978. Nutrient content
of national food supply. National Food Review. Dec. p. 2833.
• Summary: The fat in the American diet comes from the
following sources:
43% cooking and baking fats and oils, salad oils, butter,
and margarine.
34% red meat, poultry, and fish.
12% dairy products, not including butter.
4% beans, peas, nuts, soy flour, grits.
4% grains, vegetables, fruits.
3% eggs. Address: USDA’s Science and Education
Administration.

7839. McWatters, K.H. 1978. Cookie baking properties
of defatted peanut, soyabean and field pea flours. Cereal
Chemistry 55(6):853-63. Nov/Dec. [16 ref]
Address: Dep. of Food Science, Univ. of Georgia College of
Agric. Exp. Station, Experiment, GA 30212.
7840. Sisson, V.A.; Brim, C.A.; Levings, C.S., III. 1978.
Characterization of cytoplasmic diversity in soybeans by
restriction endonuclease analysis. Crop Science 18(6):99196. Nov/Dec. [17 ref]
• Summary: The authors found diversity among
mitochondrial genomes in the subgenus. Address: North
Carolina Agric. Exp. Station, Raleigh.
7841. Murthy, V. Sreenivasa. 1978. Development of tempeh
and ontjom-type of food products for use in India. USDA,
Final Technical Report. Public Law 480 Project UR-A7-(40)207. *
• Summary: The Protein Efficiency Ratio (PER) was
improved when groundnut/soybean mixtures were fermented
with Rhizopus oligosporus NRRL 2549.
7842. Beuchat, Larry R. 1978. Food and beverage mycology.
Westport, Connecticut. AVI Publishing Co. x + 527 p. See p.
224-42. Illust. Index. 23 cm. [300+* ref]
• Summary: Chapter 9, “Traditional fermented food
products” (p. 224-53), by Larry R. Beuchat, is cited
separately.
In Chapter 13, “Metabolites of fungi used in food
processing” (p. 368-96), by R.J. Bothast and K.L. Smiley, the
section on enzymes (p. 378) begins: “Fungal enzymes have
been used for hundreds of years, especially in the Orient.
However, modern industrial enzyme technology probably
started with Takamine (1894) [Note: In Sept. 1894 he was
issued two U.S. Patents for “Process of making diastatic
enzyme,” Nos. 525,820 and 525,823] and his work with
Aspergillus oryzae. Today many industrial enzymes are of
fungal origin.” These include -amylase (from Aspergillus
oryzae and A. niger), glucoamylase, pectic enzymes or
pectinases, naringinase, invertase (sucrase), -galactosidase,
lactase (Beta-D-galactosidase), protease (from Aspergillus
oryzae), rennet (called rennin, if pure; from Mucor pusillus,
Mucor miehei, or Endothia parasitica; used in many types of
cheeses), and glucose oxidase, cellulase, lipase, catalase.
There are also chapters on: 14. “Myctoxins,” by
N.D. Davis and U.L. Diener. 15. “Methods for detecting
mycotoxins in foods and beverages,” by L.B. Bullerman. 16.
“Methods for detecting fungi in foods and beverages,” by B.
Jarvis. Address: Assoc. Prof., Dep. of Food Science, Agric.
Exp. Station, Univ. of Georgia, Experiment, GA.
7843. Beuchat, Larry R. 1978. Traditional fermented food
products. In: L.R. Beuchat, ed. 1978. Food and Beverage
Mycology. Westport, Connecticut. AVI Publishing Co. xi +
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527 p. See p. 224-53. Chap. 9. [69* ref]
• Summary: Contents: Introduction, Koji. Soybeans: Shoyu,
miso, natto (incl. itohiki-natto, yukiwari-natto, and hamanatto / hamanatto), sufu, meitauza, témpé. Peanuts: Oncom.
Rice: Lao-chao, ang-kak, idli. Maize: Ogi, kaanga-kopuwai,
injera. Cassava: Tapé, gari. Taro (Colocasia esculenta): Poi.
Cacao beans: Cocoa, chocolate, and chocolate liquor are
products derived from cacao fruits (Theobroma cacao).
Tables show: (1) Some fermented foods of fungal
origin. For each food is given: Product name, geography,
substrate, microorganisms, nature of product, and product
use. Soy-related products include: Chee fan, Chinese yeast,
Hamanatto, ketjap, meitauza, meju, miso, shoyu, sufu, tao-si,
taotjo, and témpé.
“Yukiwari-natto is made by mixing itohiki natto with
rice koji and salt, and aging at 25 to 30ºC for about two
weeks.” Note 1. Yukiwari natto is natto resembling miso,
featuring the stickiness (nebari) of natto and the sweetness of
koji. It is made by a two-step fermentation. Another process:
(1) Make the natto and the koji, separately. (2) Mince natto
finely and mix it with koji, shoyu, and dashi made from
kombu. Ferment at 30-33ºC for 30-40 days.
Note 2. This is the earliest English-language document
seen (Aug. 2006) that mentions the term yukiwari-natto (or
yuki-wari natto). Address: Dep. of Food Science, Agric. Exp.
Station, Univ. of Georgia, Experiment, GA.
7844. Bookwalter, G.N. 1978. Soy protein utilization in
food systems. In: Mendel Friedman, ed. 1978. Nutritional
Improvement of Food and Feed Proteins. New York: Plenum
Publishing Corp. xiii + 882 p. See p. 749-66. Illust. 26 cm.
[59 ref]
• Summary: “A large number of food companies routinely
incorporate vegetable proteins into some of their traditional
food products and are developing new product formulations
using vegetable proteins as a major ingredient or sole source
of protein. The annual growth rate of this usage directly
in human food is increasing at the rate of 10% per year.”
Address: Northern Regional Research Center, Peoria,
Illinois.
7845. Ford, Barbara. 1978. Future food: Alternate protein
for the year 2000. New York, NY: William Morrow and
Company, Inc. 300 p. Index. 22 cm. [40+ ref]
• Summary: The author concludes that soybeans are most
likely to be the protein source of the future. Chapter 2, “The
Cinderella Bean” (p. 32-53) and Chapter 3, “Soybeans,
Oriental Style” (p. 54-71) both discuss the benefits of
soybeans. Pages 37-38 note that soybeans were once called
“haybeans” and their hay was called “haybean hay.”
Note: This is the earliest English-language document
seen (Oct. 2011) that which uses the term “haybean” or
“haybeans.”
The work of the USDA Northern Regional Research

Lab. (NRRL) with soyfoods is described at length. While at
the NRRL she first encountered “sufu.” In “Chinese markets,
sufu is not called sufu but ‘bean curd’ or ‘bean cake.’ As
soon as I saw sufu I realized it has an image problem–not
as unappetizing as natto, but distinctly unpleasant. Picture
grayish chunks of some odd-looking material floating in a
murky liquid, like biology specimens in a bottle, and you
have a typical bottle of sufu.
“Sufu looks so bad that my husband, who has faithfully
eaten a number of odd-looking sources of protein that I have
purchased over the years, refused it. It took a little courage
for me to tackle one of the grayish lumps myself but I finally
ate one. To my surprise, it was good, rather like a tangy dairy
cheese but with a distinctive, nonbeany flavor of its own” (p.
60-61).
Chapter 6, “It Ain’t (Just) Hay,” is about alfalfa leaf
protein and leaf protein concentrate. Research on leaf protein
“really started during World War II, when British scientist
N.W. Pirie suggested the use of leaves to augment dwindling
meat supplies... Pirie’s proposal never got underway during
the war because of the costs involved, but after the war he
was given a laboratory where he carried out most of the
pioneering work on leaf protein.”
Chapter 9, “SCP: Promises, Promises,” is about
single-cell proteins such as the bacteria Cellulomonas and
Pseudomonas (the champion, which can double its weight
in 9 minutes). A probable culprit in SCPs is “nucleic acids,
which have been shown to cause elevated uric acids in
humans if used over an extended period of time. Raised uric
acid levels lead to gout, kidney stones, and gallstones. Some
bacteria contain from 15 to 16 percent nucleic acids, a fairly
high level. Yeasts and fungi contain from 6 to 11 percent,
still a high level. Algae have less.” It is recommended that
humans not consume more than 2 grams (0.7 ounces) of
nucleic acids per day. Address: USA.
7846. Gallimore, W.W.; Dasgupta, A.; Chee-Khoon, C.
1978. United States and world protein production and
consumption. In: M. Milner, N.S. Scrimshaw, and D.I.C.
Wang, eds. 1978. Protein Resources and Technology: Status
and Research Needs. Westport, CT: AVI Publishing Co. xxi +
629 p. See p. 47-85. Chap. 5. [36 ref]
Address: 1. Economic Research Service, USDA, 500 12th St.
S.W., Room 190, Washington, DC 20250.
7847. Hicks, Dale R. 1978. Growth and development [of
soybeans]. In: A.G. Norman, ed. 1978. Soybean Physiology,
Agronomy, and Utilization. New York: Academic Press. xii +
249 p. See p. 17-44. Chap. 2. [138 ref]
• Summary: Contents. 1. Plant development: Introduction,
seed morphology and germination, rooting pattern,
depth, and duration, nodule initiation and structure,
shoot morphology and developmental pattern, canopy
development. 2. Environmental effects on plant development
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and performance: Moisture, temperature, day length and light
intensity, soil aeration, soil condition and cropping practices,
soil fertility, exogenous growth regulators.
“Flowering: Flower initiation is controlled by
photoperiod, temperature, and genotype. Soybean stem
growth and flowering habit are of two types: indeterminate
and determinate. The indeterminate type is characterized
by the apical meristem continuing vegetative activity
during most of the growing season; the inflorescences are
axillary racemes, and pods are produced rather uniformly
(comparable number at nodes) up the stem. The determinate
stem type is characterized by vegetative development which
ceases when the apical meristem becomes an inflorescence,
both axillary and terminal racemes exist, and pods are borne
rather uniformly along the stem except for the cluster of pods
at the terminal raceme. The flowering period of the time of
overlap of vegetative and reproductive growth are greater
for the indeterminate than the determinate type.” Address:
Agricultural Extension Service, Univ. of Minnesota, St. Paul,
Minnesota.
7848. National Archives Trust Fund Board. 1978. Expedition
reports of the Office of Foreign Seed and Plant Introduction
of the Department of Agriculture 1900-1938. Washington,
DC: National Archives. 14 p. National Archives Microfilm
Publications, pamphlet describing M840. [38 ref]
• Summary: “The records reproduced in the microfilm
publication are from Records of the Bureau of Plant Industry,
Soils, and Agricultural Engineering. Record Group 54. On
the 38 rolls of this microfilm publication are reproduced 150
bound volumes of reports prepared by the staff of the Office
of Foreign Seed and Plant Introduction, Bureau of Plant
Industry, Department of Agriculture, during the period 19001938. The reports relate to the search for and introduction of
foreign plants in the United States...
“This Office originated in 1897 as the Section of Foreign
Seed and Plant Introduction. After March 1, 1901, when the
Section was placed under the Bureau of Plant Industry, it was
referred to successively as the Office of Foreign Seed and
Plant Introduction, the Office of Foreign Plant Introduction,
and the Division of Foreign Plant Introduction. In 1934
it was reorganized and designated the Division of Plant
Exploration and Introduction, and in the 1950’s the name
was changed to New Crops Research Branch...
“The introduction and distribution of new and useful
seeds and plants has been continuous. Some of these
activities are traceable to the Agricultural Section established
in the Patent Office in 1839. With the establishment of the
Department of Agriculture in 1862, these activities were
centered in the Department’s Division of Gardens and
Grounds and the Division of Seeds, created in 1862 and
1868, respectively. It was not until 1898, however, that
a program of plant and seed introduction was formally
authorized by an appropriation act that allocated $20,000

‘to collect, purchase, test, propagate, and distribute rare
and valuable seeds, bulbs, trees, shrubs, vines, cuttings,
and plants from foreign countries for experiments with
reference to the introduction into this country...’” Address:
Washington, DC.
7849. Rackis, Joseph J. 1978. Biochemical changes in
soybeans: Maturation, postharvest storage and processing,
and germination. In: Herbert O. Hultin and Max Milner, eds.
1978. Postharvest Biology and Biotechnology. Westport, CT:
Food and Nutrition Press. [xii] + 462 p. See p. 34-76. Illust.
Index. 24 cm. Contains 31 tables and 3 graphs. [125 ref]
• Summary: Contents: Abstract. Introduction. Potential,
problems and products: Projections (of U.S. production
of soybeans and edible soy protein products), problems,
soybean food products. Characteristics of mature
soybeans: Garden types, cookability, oil and protein, other
constituents, protein quality. Compositional changes during
maturation: Degree of maturity, lipid composition, protein
composition, carbohydrates, vitamins. Biochemical changes
occurring during germination: General aspects, protein
content, carbohydrates and lipids, minerals and vitamins.
Effect of maturation and germination on protein quality.
Biological and physiological factors: Trypsin inhibitors
(TI), maturation, germination, significance of TI, estrogenic
activity, phytic acid and mineral bioavailability, maturation
and germination, other aspects (phosphorus, phytic acid,
phytase). Flatulence: Elimination of flatulence. Flavor:
Mature soybeans, immature soybeans, effect of variety.
Postharvest storage: Whole soybeans. Research needs.
“The direct use of green immature soybeans because
their protein content is twice that of other food legumes”
and only short cooking times are required. “The primary
difficulty with immature soybeans is the need for special
harvesting and shelling equipment to prevent damage.” In
“immature soybeans, raffinose and stachyose content is
very low and starch content is high.” “Garden-type varieties
are soybeans which the people of the Orient use during
the summer as green beans for the table. The garden types,
which are also referred to as vegetable soybeans, were the
seeds first introduced into the United States (Smith and Van
Duyne 1951).” Address: USDA, Peoria, Illinois.
7850. Smith, Allan K.; Circle, S.J. eds. 1978. Soybeans:
Chemistry and technology. Vol. 1. Proteins. Revised.
Westport, Connecticut: AVI Publishing Co. xiii + 470 p.
Illust. Index. 24 cm. [500+ ref]
• Summary: This revised edition contains relatively few,
unimportant changes from the original, classic 1972 edition.
The following changes have been made: Addition of a 7-line
preface to the “revised second printing” dated 4 Oct. 1977,
updating of a graph of U.S. soybean production (p. 1).
Updating (to 1976) of a table on U.S. and world production
of important oilseeds (soybeans, cottonseeds, peanuts,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2718
sunflower, rape, sesame) (p. 2). Minor textual changes on
pages 18-19. Addition of a table showing distribution of
the 3 leading soybean varieties in 14 major states and the
percentage of acreage harvested for each variety in 1976
(e.g., in Illinois, Williams accounted for 25.1% of harvested
acreage, Amsoy 17.3%, and Wayne 12.8%). And updating of
a table on U.S. soybean production by state showing acreage
harvested, yield per acre, and production for 1974, 1975, and
1976 (p. 32).
The foreword, chapter titles, and index have not been
changed at all. Note: Vol. 2 was never published. Address:
1. Oilseeds protein consultant, Hot Springs, Arkansas; 2.
Oilseed protein consultant, Protein Technology, Richardson,
Texas.
7851. Vakili, Nader G. ed. 1978. Proceedings of the
workshop on soybean rust in the Western Hemisphere.
Washington, DC: USDA Agricultural Research Service. vi
+ 81 p. Held 14-17 Nov. 1976 at Mayaguez Inst. of Tropical
Agriculture (MITA), Mayaguez, Puerto Rico. 26 cm. [50+
ref]
• Summary: Most of the writers of the papers at this
workshop believe they have discovered Asian soybean rust
(Phakopsora pachyrhizi Sydow) in the Western Hemisphere.
Soon after the workshop they find that they have discovered
a new species of soybean rust, Phakopsora meibomiae, one
which is much less aggressive and less harmful to soybeans.
Papers include: 1. The history of Phakopsora rust in
Puerto Rico, by Pedro L. Meléndez (p. 1-3, 8 refs). 2. Field
observations and host range of soybean rust, Phakopsora
pachyrhizi, in Puerto Rico, by Nader G. Vakili (p. 4-15).
3. Review of research on soybean rust, by K.R. Bromfield
(p. 16-23). 4. Sources of resistance to soybean rust, by
Richard L. Bernard (p. 24-25). 5. Breeding soybeans for
rust resistance, by E.E. Hartwig (p. 26-29)... 9. Summary
statement, by James B. Sinclair. Questions and answers.
Workshop participants (directory). Address: Research Plant
Pathologist, MITA, Agricultural Research Service.
7852. Peterson, John B. 1978? History of Agronomy
Department, Purdue University. Lafayette, Indiana: Purdue
Univ. Dep. of Agronomy. 174 p. Undated. Unpublished
typescript.
• Summary: Contents: Early interest in agricultural education
and research in Indiana: Indiana legislative act of 1829,
Indiana legislative act of 1835. The ought years [1900-1909]:
Undergraduate and non-graduate teaching, graduate program,
research activities, extension, professional activities. The
teen years [1910-1919]: Undergraduate and non-degree
teaching, graduate program, research activities, extension,
professional activities. The twenties: Undergraduate and
non-degree teaching, graduate program, research activities,
extension, professional activities. The thirties: Undergraduate
and non-degree teaching, graduate program, research

activities, extension, professional activities.
Alfred T. Wiancko is mentioned throughout: In 1903 he
joined Purdue as Associate Professor of Agronomy in the
School and Assistant Agriculturalist in the Station. He would
later become the first head of the Agronomy Department (p.
10). “Thus, by 1903 four strong people, who would build
and shape the future of Agronomy at Purdue (Wiancko, G.I.
Christie, Martin L. Fisher, and Samuel D. Conner) were now
on board... In the 1902-03 Catalogue... Wiancko had been
promoted to Associate Professor Agriculture... At the Station,
Wiancko was assistant to W.C. Latta in the agricultural
program. Wiancko took Latta’s place as agriculturist in the
Station in 1905” (p. 11). “The title ‘Agronomist’ began to
appear in 1905 with the listing of Wiancko as Associate
Professor of Agronomy.” (p. 11). In 1907-08 courses in
soils and crops were grouped under the main heading of
‘Agronomy.’ This was the first indication of an independent
Agronomy curriculum. Fisher and Wiancko taught the
six courses. In 1908 “Wiancko was listed “in charge” of
Agronomy, a possible indication that in the School as well as
in the Station, Agronomy was considered to be a department”
(p. 12).
Graduate program: “As early as 1882 the annual register
described an M.S. program based on at least three years
of study of an ‘advanced science,’ passing an exam, and
submitting a thesis... In 1894 Charles S. Plumb became
responsible for the graduate program in Agriculture...”
Research activities: Research in soil improvement
concerned the effects of adding organic matter, “acid”
phosphate, raw rock phosphate and muriate of potash.
Extension: In 1900 the Indiana Corn Growers
Association was formed. In 1939 Lowell S. Hardin wrote
his thesis at Purdue on this history. G.I. Christie was one
of the charter members. Starting in 1882 the State Board of
Agriculture sponsored the Farmers’ Institutes. Latta became
a principal leader in the growth of the institutes. “The first
work in Indiana to be known by the name ‘Extension’
was authorized by the Purdue Experiment Station in 1906
following the Smith Act by the Indiana General Assembly
in 1905. G.I. Christie was promoted from Assistant in
Field Crops to Associate in Agricultural Extension, a new
department of the Experiment Station in 1906. This dynamic,
articulate man was well fitted for the needs of his time. An
excellent organizer, inspirational speaker, and demanding
leader, he caused extension to flourish under his leadership.
During the winter of 1906 every county in the state was
scheduled for Institute meetings... Christie became Director
of the Extension Department in the Experiment Station in
1907.
As the 1920s began, Wiancko was still head of the
Soils & Crops Department of the Station. In 1924 Keller
E. Beeson (who graduated from Purdue in June 1922)
was added to the agronomy extension staff. “Beeson and
Pence were excellent teachers, helpful, persuasive, and
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articulate with each possessing a great sense of humor.
Their enthusiasm and love for their work was always
obvious.” Christie and Beeson were both leaders in the
International Crop Improvement Association, founded in
1919. “Christie and a handful of leaders from other corn belt
states launched the seed certification idea. In Indiana the seed
certification program was introduced in 1920 by the Indiana
Corn Growers Association in cooperation with Purdue
University...” Note: By the spring of 1929 G.I. Christie had
left Purdue and was at Guelph Agricultural College, Guelph,
Ontario, Canada.
“A major program assigned to Beeson in 1924, in
addition to seed certification, was soybeans... In 1924 the
soybean acreage in Indiana was less than 200,000. Most
were cut for hay. Combines were not common until after
1930. Beeson and Pence talked up the potential of soybeans
as a cash crop for all... By Beeson’s retirement in 1962 the
state acreage had grown to 2,750,000, a spectacular example
of the results of public research and education, due largely to
Beeson and Pence.”
Starting in the 1930s, G.H. Cutler was active in soybean
crop improvement.
“Soybeans were grown for grain by 485 farmers in
1919. By 1939 there were 1,377,000 acres in the state.
Note added by Sandy Spitznagel, secretary to the
head of the Dep. of Agronomy: These men followed but
overlapped with Prof. Wiancko: Cutler joined the staff in
1926. Albert Probst arrived in 1936 as USDA soybean man,
did his PhD while at Purdue, and spent his professional life
at Purdue as our “Mr. Soybean.” Talk with Sandy. 2000.
Jan. 10. This edition of the manuscript, finalized in about
1978, has gone through two subsequent revisions, one by
Dr. Fred Patterson in the 1980s and another by Dr. Marvin
Phillips currently. All three manuscripts are located at Purdue
University Department of Agronomy, in the office of the
department head, in a central file under “department history.”
Address: Dep. of Agronomy, Purdue Univ., West Lafayette,
Indiana.
7853. Crowley, Paul R. 1979. Transferring LEC technology
to developing countries: From concept to application and
beyond. LEC Report No. 7. p. 11-14. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
Address: USDA, Nutrition and Agribusiness Group, OICD.
7854. Food Engineering. 1979. Fermented protein foods:
Japan has made considerable progress in fermentation
technology using vegetable protein ingredients. 51(1):ef-1617. Jan.
• Summary: This article is based, in part, on a similar one by
Dr. Danji Fukushima of Kikkoman Foods, Inc. (Walworth,

Wisconsin). Contents: Introduction. Variety of fermented
foods. Important role in the diet. Eight good reasons for
using fermentation in the production of foods (says Dr. C.W.
Hesseltine). Hydrolyzed vegetable protein (HVP). MSG and
Maggi.
A photo shows 2 cartons of Kibun Soena and two
glasses of this fermented soymilk.
7855. Herbert, Elton W., Jr.; Shimanuki, H. 1979. Honey bee
nutritional studies at the Beltsville Bee Lab. American Bee
Journal 119(1):29-31, 43. Jan. [4 ref]
Address: Bioenvironmental Bee Lab., Federal Research
Science and Administration, USDA, Beltsville, Maryland
20705.
7856. Wang, H.L.; Mustakas, G.C.; Wolf, W.J.; Wang, L.C.;
Hesseltine, C.W.; Bagley, E.B. 1979. Soybeans as human
food: Unprocessed and simply processed. USDA Utilization
Research Report No. 5. iv + 54 p. Jan. Slightly revised, July
1979. Jan. No index. 28 cm. Compiled for USAID. [50+ ref]
• Summary: Contents: Introduction. 1. Soybean food uses
in Asia. China: Soaking dry soybeans, tou chiang (soybean
milk), tou fu (soybean curd), processed tou fu products, tou
fu pi (protein-lipid films), huang tou ya (soybean sprouts),
whole soybeans, fermented soybean foods, production and
consumption.
Japan: Tofu (soybean curd), kinugoshi tofu, processed
tofu products, yuba (protein-lipid film), soybean milk, gô
(ground soybean mash), daizu no moyashi (soybean sprouts),
whole soybeans (edamame {fresh green soybeans}, whole
dry soybeans, kinako), fermented soybean foods: Production
and consumption.
Korea: Tubu (soybean curd), processed tubu product,
soybean sprouts, whole soybeans (green soybeans, parched
or roasted soybeans, boiled soybeans), soybean flour
(“Soybeans are first roasted and then ground into flour.
The flour is used extensively as an ingredient in food
preparations.” Note: The name of the roasted soy flour is not
given), fermented soybean foods (Soy sauce and [soy] bean
paste are commonly used in Korea as flavoring agents. Natto
is also enjoyed), production and consumption [of soybeans in
Korea].
Indonesia: Tahu or tahoo (soybean curd), bubuk kedele
(soybean powder. “Soybeans of the white variety are roasted
until no beany flavor can be detected. They are ground into
a powder and mixed with such spices as garlic and chili”),
tempe kedele, tempe gembus [the name in Central and East
Java for okara tempeh], oncom tahu [the name in West Java
for okara onchom], other soybean products (soybean sprouts,
green soybeans, roasted and boiled soybeans, kecap {soy
sauce}, tauco {soybean paste}), food mixtures, production
and consumption.
Thailand: Tofu (tauhu), soy sauce, green soybeans in the
pods (tourae).

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2720

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2721
Philippines: Soybean sprouts, soybean coffee, soybean
cake, soybean milk, tou fu and processed tou fu products,
production and consumption.
Burma. India. Malaysia. Nepal. Singapore. Sri Lanka
(Ceylon). Vietnam. Middle East. References–Soybean food
uses in Asia.
2. Soybean food uses in Africa. Ethiopia: Injera, wots
and allichas, kitta, dabbo, dabokolo, porridge. Kenya.
Morocco. Nigeria: Whole soybeans, soybean paste, cornsoy mixtures (soy-ogi). Tanzania. Uganda. Production.
References–Soybean food uses in Africa.
3. Soybean food uses in Europe and U.S.S.R.
4. Soybean food uses in Latin America. Argentina.
Bolivia. Brazil. Chile. Colombia. Ecuador. Guyana.
Paraguay. Peru. Uruguay. Venezuela. Mexico: New village
process, commercial developments. Honduras. Costa Rica.
Panama. Dominican Republic. Jamaica. Haiti. Trinidad.
References–Soybean food uses in Latin America.
5. Soybean food uses in North America. United States.
Canada. References–Soybean food uses in North America.
6. Soybean food uses in Australia. 7. Summary of
soybean food uses. Traditional soybean foods: Soybean milk,
soybean curd and processed soybean curd products, proteinlipid film, soybean sprouts, tempe (tempeh), green soybeans,
boiled soybeans, roasted soybeans, soybean flour, soy
sauce, fermented soybean paste, fermented whole soybeans,
natto, fermented soybean curd. Experimental soybean
foods: Whole soybean foods, soybean paste, soy flour, soy
beverage. Production and consumption.
8. Simple village process for processing whole
soybeans: Equipment, process, sanitation requirements,
quality of product, evaluation of product in formulas and
procedures for family and institutional use in developing
countries. NRRC village process. 9. Industrial production
and selling prices of edible soybean protein products.
10. Barriers to accepting and using soybeans in food:
Availability. Cultural and social factors. Texture. Flavor.
Nutrition and food safety. Technology development.
Technology transfer.
Tables: (1) Soybean production, imports, and total
supply in Taiwan, 1962-1975. (2) Consumption of soybean
foods in Taiwan, 1964-1974 (incl. tofu, which increased from
18.75 kg per person per year in 1964 to 32.04 kg per person
per year in 1974). (3) Supply and disposition of soybeans in
Japan, 1971-1974. (4) Whole soybeans (metric tons) used
in the production of traditional foods (miso, shoyu, tofu and
others) in Japan, 1970-1974. (5) Defatted soybeans meal
(metric tons) used in the production of traditional foods
(miso, shoyu, tofu and others) in Japan, 1970-1974.
(6) Production (metric tons) of traditional soybean
foods in Japan (miso, shoyu, tofu and others). (7) Production
and food use of beans and consumption of some soybean
products in Korea, 1964-67. Note: The beans consisted of
85% soybeans, 8.5% red beans [azuki], 1.6% green beans,

1.3% peanuts, and 3.4% other beans. (8) Soybean production
(metric tons) in Indonesia, 1960-74 (Winarno 1976). (9)
Consumption in kilograms per capita per year of soybeans
in various parts of Indonesia in 1970 (Winarno 1976). (10)
Production (metric tons) of 3 soybean foods in Central Java,
1968-1972 (Winarno 1976).
(11) Area planted to soybeans and total soybean
production (metric tons) in Thailand, 1964-1974. Page 27:
Sales (metric tons) of faffa and soy-wheat-flour in Ethiopia,
1973-75. Page 29: Soybean area and production in 6
leading African countries, 1976. Page 30: Soybean area and
production in 6 leading European countries, 1976. Page 36:
Consumption of soy as human food in Mexico (in metric
tons per capita per day).
(12) Supply and disposition of soybeans in the United
States, 1967-76 (in million bushels). (13) Soybean supply
and distribution in Canada, 1964-74 (in 1,000 bushels). (14)
Soybeans: area and production in specified countries of the
world, annual 1970-76. (15) Use of soybeans by soybeanconsuming countries, 1964-66 (metric tons) (FAO 1971).
(16) Amounts of cereal-soy blends distributed under Title
II, Public Law 480 in fiscal year 1974 to various countries
worldwide. (15) Use of soybeans by soybean-consuming
countries, 1964-66 (Production, imports, domestic use, per
capita consumption as food per year–of which the leaders
are: China 6.7 kg. Japan 5.1 kg. Korea 5.0 kg).
(17) U.S. exports of full-fat soy flour, 1974-75 (in 1,000
lb). Mostly to Canada and Mexico. (18) Equipment and cost
information on making soy flour by hand process (Mustakas’
process). (19) Nutritional analysis of full-fat soy flour. (21)
U.S. production and price estimates for soy proteins, 1976
(in million kg; soy flours, concentrates, isolates, textured
soy flours, textured soy protein concentrates). (20) Yield
and analysis of basic products (milk, atole, pasta; from 1 kg
soybeans, adding about 9 liters water in the boiling process)
(NRRC village method). (21) U.S. production estimates for
soy proteins, 1976 (flours, concentrates, isolates, textured
flours, textured isolates) (Personal communication, N.R.
Lockmiller, 1976). Address: Northern Regional Research
Center, Peoria, Illinois.
7857. Wilson, David E. ed. 1979. Low-cost extrusion
cookers: Second International Workshop Proceedings. LEC
Report No. 7. vii + 288 p. Jan. Illust. 28 cm. Held 15-18
Jan. 1979 at Hotel Kilimanjaro, Dar es Salaam, Tanzania
(Available from: Department of Agricultural and Chemical
Engineering, Colorado State Univ., Ft. Collins, CO 80523).
[100 ref]
• Summary: Contains about 34 papers by various authors;
at least 19 of these are cited separately. Also contains
four sets of opening remarks, numerous discussions, and
a directory of workshop participants (45 representatives
of 18 countries). The workshop was co-hosted by: (1) the
Dept. of Food Science and Nutrition, Colorado State Univ.,
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Fort Collins, Colorado; (2) National Milling Corporation,
Dar es Salaam, Tanzania. It was sponsored by: (1) U.S.
Agency for International Development, Development
Support Bureau, Office of Nutrition; (2) USDA Office of
International Cooperation and Development, Nutrition and
Agribusiness Group. The Preface is by G. Richard Jansen
and R.E. Tribelhorn of Colorado State Univ. R.E. Tribelhorn
was technical editor. Address: Research Associate, Dep.
of Agricultural and Chemical Engineering, Colorado State
Univ., Fort Collins, Colorado 80523.
7858. Goldthwait, Christopher. 1979. German use of soybean
meal hits record while EC debates use of nongrain feeds.
Foreign Agriculture (USDA Foreign Agricultural Service).
Feb. 5. p. 5.
• Summary: Increasingly, EC feed manufacturers have
turned to soybean meal in conjunction with nongrain
feed, such as manioc, corn by-products, nonfat dry milk,
and tapioca, as substitutes for more expensive domestic
feedgrains. 24% expansion during the previous 3 years
in German imports of soybean meal; 60% for corn gluten
feed; and 71% for tapioca. Address: Asst. U.S. Agricultural
Attaché, Bonn, West Germany.
7859. Rubenstein, Judith. 1979. Re: Standard of identity for
tofu, and request for help in making tofu an accepted protein
source for the Child Nutrition Programs of the USDA. Letter
to Ms. Carol Tucker Foreman, Director, Child Nutrition
Programs, USDA, Washington, DC, Feb. 9. 3 p. Typed, with
signature on letterhead.
• Summary: This letter begins: “As both a parent of a
school-aged child, and as an institutional consultant for the
New England Soy Dairy, Inc., I am concerned that at the
present time there is no standard of identity for tofu, and
therefore, it cannot be used in any of the Child Nutrition
Programs which the U.S.D.A. sponsors: The School Lunch
Program, The Breakfast Program, and W.I.C.”
Discusses tofu and argues that tofu should be included
in these child nutrition programs, then asks for advice about
the proper procedure for making an application for such
inclusion.
This is the earliest document seen (Sept. 2000)
concerning a standard of identity or standards for tofu.
Address: Institutional Consultant, New England Soy Dairy,
Inc., 305 Wells St., Greenfield, Massachusetts 01301. Phone:
(413) 772-0746.
7860. Steinkraus, Keith H. 1979. Re: Vitamin B-12 content
of tempeh. Detecting “true” vs. “pseudo” B-12 activity.
Letter to William Shurtleff at New-Age Foods Study Center,
Feb. 14–in reply to letter of Feb. 10. 1 p.
• Summary: “Thank you for your letter of Feb. 10 and also
the copy of your paperback book–The Book of Tofu...”
“Regarding your article on vitamin B-12, the best I can

do is to inject a word of caution. It is probably a good idea if
you can distribute the ‘facts’ but the question is what are the
‘facts.’
“Even the Liem et al. paper [1977] can be interpreted
wrongly. What we report in that paper are vitamin B-12
‘activities’. In our original publication, we reported a level of
about 5 nanograms vitamin B-12 activity in dried Indonesian
tempe. Our assay then was based upon experiments using a
photosynthetic protozoa–Ochramonas malhamensis. This
organism supposedly detects only ‘true’ vitamin B-12 and
thus is a ‘supposedly’ accurate measurement of the vitamin
B-12 activity that product would have in man. Even this is
not necessarily so if the consumer does not have enough
‘intrinsic factor’ in the diet which directly influences
absorption of vitamin B-12 consumed. But let’s assume that
the figure is correct for true vitamin B-12 in tempeh.
“In Liem’s studies, she used another assay for vitamin
B-12 activity–Lactobacillus leichmanii. It is somewhat easier
to use than Ochramonas but it is probably not as fastidious in
detecting only ‘true vitamin B-12 activity’. It also responds
to pseudo-vitamin B-12 activity of which there are several
forms. So, a portion of the vitamin B-12 activity reported
in Liem’s paper may be inactive in the human consumer.
We are repeating that work with Ochramonas in an effort to
determine the ‘true B-12 activity’.
“You should worry not only about our figures on B-12
activity but also the figures published by others. How many
of the others have used Ochramonas and how many have
used L. leichmanii and therefore include some pseudo-B-12
(inactive in the human) in their figures.
“Next we do not know of any yeasts or molds where it
has been proven that they produce vitamin B-12. Vitamin
B-12 is produced only by prokaryotes (the bacteria and
possibly some Actinomycetes).
“Thus, this area of vitamin B-12 activity in tempeh
and other products is quite complex and it would be very
easy to distribute false information. If you are dealing with
scientists, most will be familiar with the basic assumptions
and the possible fallacies that may be involved. In other
words, the amount of the vitamin found is dependent upon
the method used and the type of activity detected (whether
‘true’ or ‘pseudo’) and the relative proportions depend upon
the actual amounts of both types present and the method and
organism of assay. If these same figures are thrown at the lay
public, they may get entirely wrong ideas about the amounts
of B-12 they are ingesting.
“This is another reason why I caution producers also not
to make too many claims regarding the vitamin B-12 activity
in their products. As soon as a claim is made that the product
contains a certain amount of B-12, the FDA can challenge
them to prove that their claims are accurate and that the
vitamin B-12 is ‘true’ B-12 and not ‘pseudo.’ Based upon
our studies with Ochramonas we know that our basic results
are all correct. Tempeh does contain vitamin B-12 activity in
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the ‘true’ form when Klebsiella is present but the levels may
vary anywhere from 3 to 15 nanograms per gram tempeh. We
do not know for certain what the exact levels of ‘true’ B-12
activity are in tempeh (not to our satisfaction at any rate).”
Address: Prof. of Microbiology, Dep. of Food Science &
Technology, New York State Agric. Exp. Station, Geneva,
NY 14456. Phone: 315-787-2255.
7861. Lawhon, J.T.; Hensley, D.W.; Mizukoshi, M.; Mulsow,
D. 1979. Alternate processes for use in soy protein isolation
by industrial ultrafiltration membranes. J. of Food Science
44(1):213-15, 219. Jan/Feb. [15 ref]
Address: Texas A&M Univ., Food Protein Research &
Development Center, College Station, TX 77843.
7862. Martin, R.J.; Schapaugh, W.T., Jr. comp. 1979.
The Uniform Soybean Tests, northern states, 1978. West
Lafayette, Indiana: Science and Education Administration,
USDA. 196 p. 28 cm. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1978%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1978.
Strain designation. Methods–1978. Disease. Policy on
testing and release of strains. Uniform test locations–1978.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test II. Uniform test
III. Preliminary test III. Uniform test IV. Preliminary test
IV. Origin and development of Wells II soybean. Address:
Science and Education Administration, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-749-2891.
7863. Rasmussen, Wayne D.; Baker, Gladys L. 1979. Pricesupport and adjustment programs from 1933 through 1978:
A short history. USDA Agriculture Information Bulletin No.
424. Feb.
• Summary: “Abstract: The U.S. Department of Agriculture’s
concern with price-support and adjustment legislation is
carried out under a series of interrelated laws passed by
Congress from 1933 to 1978. Beginning with the major
proposals of the twenties for handling and marketing farm
surpluses, this expanded history (necessitated by the passage
of the Food and Agriculture Act of 1977 and the Emergency
Assistance Act of 1978) records the establishment of the
Federal Farm Board in 1929, continues with the Agricultural
Adjustment Acts of 1933 and 1938, and traces price-support
and adjustment legislation through 1978. These, and
subsequent proposals and actions, are important because they
are the foundation for implementing current and future farm
legislation.”
Contents: Introduction. Origin of Adjustment Programs.

Agricultural Adjustment Act of 1933. The Soil Conservation
and Domestic Allotment Act of 1936. The Sugar Act of 1937.
The Agricultural Marketing Agreement Act of 1937. The
Agricultural Adjustment Act of 1938. Wartime Measures.
Postwar Price Supports. The Korean War. Levels of Price
Support–Fixed or Flexible? The Soil Bank. Farm Programs
in the Sixties. The Food and Agriculture Act of 1965. The
Agricultural Act of 1970. The Agriculture and Consumer
Protection Act of 1973. Food and Agriculture Act of 1977.
Emergency Assistance Act of 1978. Conclusion.
Note: Soybeans were first given a support price in 1942,
at the start of World War II, to stimulate production. Address:
National Economic Analysis Div., Economics, Statistics, and
Cooperatives Service, USDA.
7864. Sessa, D.J. 1979. Flavor considerations of soy protein
products. Food Product Development 13(2):62-64. Feb.
Address: Northern Regional Research Center, USDA, Peoria,
Illinois.
7865. Soyworld (American Soybean Association, St. Louis,
Missouri). 1979. China–Our next big soybean market?
China’s 900 million populace is a vast new potential market
for American soybeans. 1(1):3. Feb.
• Summary: “The People’s Republic of China (PRC) has
finally been recognized by the United States in the formal
diplomatic sense. The Communist government there, long
recognized by Western Europe and Canada as a politically
legitimate entity, has finally gained U.S. acceptance. And
that means its 900 million people have become potential
customers for U.S. goods, or so popular opinion goes.
“The prospect of that many consumers for any
commodity has long tantalized U.S. producers of agricultural
and industrial goods. In the nineteenth century piano
manufacturers and kerosene lamp makers alike calculated
astronomical sales increases if they could just teach Western
music or make night reading essential.
“In the twentieth century, beginning with Richard
Nixon’s acceptance of Chinese overtures in the early 1970’s,
businessmen and U.S. Department of Agriculture officials
began projecting fantastic sales again, if only Chinese
dress styles, consumer needs and eating habits could be
Westernized.
“Like an echo, the refrains are heard anew. Agriculture
Secretary Bob Bergland projected, shortly after the U.S.
announced normalization of relations in December, that if the
Chinese increased annual per capita consumption of chicken
by a mere one pound, China would be required to buy or
grow an additional 32 million bushels of corn and soybeans
each year.
“The American Soybean Association itself projected
that an increase of one pound per capita of vegetable oil
consumption would require the oil from 170 million bushels
of soybeans annually. Merely to keep pace with population
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growth, oil from an additional 85 million bushels of
soybeans would have to be provided each year.
“Optimism premature: It is not likely that the image
of the Chinese market will turn into a mirage, as it did in
the nineteenth century as the ‘Open Door’ swung shut. But
it is likely that the boom town optimism about supplying
China’s vast needs out of the U.S. storehouse exclusively is
premature.
“Long-term prospects for the U.S. as a major supplier
of Chinese agricultural needs is very good. The U.S. is the
largest or one of the largest producers of most of the world’s
food and feed grains and their by-products.
“In the past several years China has been an erratic
customer of U.S. goods, often preferring to buy from
other countries if supplies were available and prices
were competitive in the world market. But in the current
marketing year its purchases of U.S. commodities have
included more than 3 million metric tons of wheat, over 3
million metric tons of corn and over 1 million metric tons of
soybeans.
“China is not yet self-sufficient in any of these
commodities, even in the best of production years. In drought
or flooding she has enormous deficits that must be filled in
world markets merely to maintain her people’s basically
adequate, but low protein diet.
“And China’s goal is to upgrade the standard of living
of the populace, primarily through increased animal protein.
This goal is more immediate than her potential to expand
feedstuff production to meet it.
“Reaching the market: So the prospect for the U.S.
developing a good customer of some magnitude is great. The
American Soybean Association, cognizant of the significance
of the Chinese market for U.S. soybean producers, is actively
pursuing the establishment of working assignments to begin
the exchange of technical information on soybean utilization
as ASA is now doing in 76 other countries. In addition the
Foreign Agricultural Service of USDA and several other
commodity groups are pursuing similar activities.
“However, the road is not necessarily a clear and easy
one. A business man who recently returned from sensitive
negotiations there, told a reporter for the Import, Export
Bulletin that other foreign suppliers have established contacts
and are stiff competition. They got there first and, although
they may not have the quantity or variety of commodities
available that the U.S. does, they remain just as eager for
their share of this ‘number one market in the world’ and will
offer U.S. sales teams and experts some heavy competition.
“Tough traders: The Chinese are extremely tough traders
and they fully understand the value of comparative shopping
and diversifying supply sources, the businessman said.
“This prospect heightens the necessity of the U.S.
granting the PRC full tariff and financing concessions
accorded our other regular trading partners: most favored
nation status (MFN). While Congressional approval may be

hard to win, due to congressional concern with moving ahead
too rapidly, there is general consensus that it is necessary
in some form to give the U.S. an equal footing in the China
market.
“The primary goal of the Chinese remains selfsufficiency. Their buying will be disciplined, shrewd and
selective. They tried to achieve self-sufficiency without
opening the Asian continent to Western or modern
commerce.
“With the death of Mao and gradual eclipse of some
of his more xenophobic and protectionist policies, the
policies of his popular aide, Chou En-lai, have been
resurrected. Following Chou’s lead, the new vice premier,
Teng Hsiao-p’ing [Deng Xiao-ping], has ventured farther
into the world trade scene to fulfill his party’s specific goals
of modernization in agriculture, science and technology,
industry, and defense.
“Thus, while he is shaping China’s emergence into
the arena of world trade, his primary objective is to
systematically and selectively strengthen his nation by
importing advanced Western technology.
Rather than buy meat, he’d prefer to pay dairy, swine,
cattle and poultry experts to teach animal production to
Chinese; set up turn-key feeding operations and import top
quality breeding stock to achieve maximum efficiency of
production. The teaching process completed, the technicians
would then go home and let the Chinese do the rest.
“The competition: Even though commodity buying
is not a primary goal, vegetable protein supplies will have
to increase to meet these needs. The U.S. is the biggest
most consistent, closest and therefore cheapest source of
soy protein–whether crushed or in bean form. Brazil and
Argentina will also make a play for this vast Asian market,
but shipping costs will prohibit much direct competition.
“Nevertheless, long-term demand of the magnitude
likely from China will make its impact in the U.S. by
increasing demand for oilseeds and providing incentive for
expanded production.
“As the globe shrinks and interdependency increases,
the nationalistic focus of buyers and sellers fades. Overall
supply-demand forces loom as more significant to the U.S.
producer than the registration of the exporter marketing his
or competing products to deficit nations.”
7866. Soyworld (American Soybean Association, St. Louis,
Missouri). 1979. U.S./Taiwan trade ties unchanged. 1(1):3.
Feb.
• Summary: “A USDA team and representatives of
commodity association cooperator groups, including the
American Soybean Association have traveled to Taiwan to
assure customers for their U.S. goods that their intentions are
to maintain all ties. The American Soybean Association will
maintain its Taipei office established in 1969 and continue to
service the oilseed and related industries there.
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“Since the trade agreements are between private firms,
USDA will be unable to guarantee their fulfillment, but will
at least be able to promise no government interference in
them.
“Taiwan has been a good and consistent buyer of U.S.
soybeans and other commodities. In fact, it has bought 100
percent of its soybean needs in the U.S. for the past four
years.
“Taiwan purchases of U.S. soybeans have been
averaging 30 million bushels in recent years and this crop
year trade sources in Taiwan indicate they will surpass 37
million bushels.
“Shortly before the break in relations, a “Buy American”
team from Taiwan completed a heavily publicized mission
in which they spent $1.5 billion on U.S. agricultural
commodities.”
A large photo shows the Taiwan team members (about
10 people) standing under a theater marquee, on which
is written in big, bold letters: “Welcome Taiwan Grain
Mission.”
7867. Velde, Paul D. 1979. Economic feasibility of
processing soybeans at West Coast locations. Fats and Oils
Situation (USDA Economic Research Service) FOS-294. p.
20-26. Feb. [4 ref]
• Summary: Not economically feasible. Address:
Agricultural Economist, Commodity Economics Div.,
Economics, Statistics, and Cooperatives Service, USDA.
7868. Davis, Melissa. 1979. The soy of cooking: Out of the
field, into the kitchen. Washington Post. March 15. p. E1,
E14, E20.
• Summary: Starts by discussing Henry Ford’s interest in
and work with soybeans. He wanted to find a way to “grow
automobiles out of the soil. In 1940 he discovered that
soybeans were his bumper crop.”
Last week a milestone in soybean history was made on
Capitol Hill [Washington, DC]. “About 500 people including
senators, representatives, ambassadors, diplomats and
freeloaders turned up at the International Soybean Fair.
While Chai Zemin (of the People’s Republic of China)
and Bob Bergland (U.S. Secretary of Agriculture) stood
shaking hands, people pushed and shoved to get to the bar
and to hors d’oeuvres made from every soybean product
imaginable–soy flour, bean curd, textured vegetable protein
(TVP), soy milk, soy sauce, etc. Also mentions tempeh and
miso.
The event was largely sponsored by the Food Protein
Council and its member companies. “There were a few
interesting hors d’oeuvres including soy nuts and garlic
smothered bean curd.” Contains recipes.
7869. Foreman, Carol Tucker. 1979. Re: The use of tofu in
the child nutrition programs. Letter to Ms. Judith Rubenstein,

Institutional Consultant, New England Soy Dairy, Inc., 305
Wells St., Greenfield, MA 01301, March 16. 2 p. Typed, with
signature on letterhead.
• Summary: “Schools participating in a child nutrition
program, such as the School Lunch Program or School
Breakfast Program agree to serve meals meeting specific
requirements established by the U.S. Department of
Agriculture.” The requirements for the Type A Pattern
are explained as an example. Tofu is not authorized in
this pattern, and “does not appear to be a usable food
alternative.” “As you know, tofu has no Standard of Identity
or any other standard to enable the Food and Nutrition
Service to use it in its program. The U.S. Food and Drug
Administration (FDA) is the agency that writes Standards of
Identity. The initial step in obtaining a Standard of Identity
is to petition FDA...” Their address in Washington, DC,
is given. Address: Asst. Secretary of Food and Consumer
Services, USDA, Washington, DC 20250.
7870. Gazelle, Stanley A. 1979. The United States soybean
industry and its role in world markets. Washington, DC:
USDA Economics, Statistics, and Cooperatives Service. 9 p.
March 27. Unpublished manuscript.
• Summary: “Soybeans in this country are now one of the
top three crops in terms of cultivated acreage, along with
corn and wheat. Today, these golden nuggets put about $12
billion into U.S. farmers’ pockets. A leading cash crop,
soybeans are now the world’s most important oilseed.
They rank at the top of the list of U.S. agricultural export
commodities. About two-thirds of all the food fats and oils
used in the United States are obtained from soybeans. About
90 percent of all the oilseed meals fed to our domestic
livestock and poultry are derived from soybeans.” Address:
Agricultural Statistician, Commodity Economics Div.,
Economics, Statistics, and Cooperatives Service, USDA,
Washington, DC.
7871. Bodwell, C.E. 1979. The nutritive value of the
same protein preparations as estimated by human, rat, and
chemical assays. J. of the American Oil Chemists’ Society
56(3):156-59. March. [22 ref]
• Summary: Contents: Abstract. Introduction. Description
of studies. Results: Human assays vs. rat and C-PER assays,
human assays vs. chemical scores. Discussion. Address:
Protein Nutrition Lab., Nutrition Inst., Human Nutrition
Center, USDA, Beltsville, Maryland 20705.
7872. Gallimore, William W. 1979. Effects of price
fluctuations in livestock and meat products on vegetable
protein markets. J. of the American Oil Chemists’ Society
56(3):181-83. March. [7 ref]
• Summary: Contents: Abstract. Introduction. Markets and
products: Retail consumer markets, food service markets,
ingredient market. Trends in market growth for edible
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soy protein. Effect of short term fluctuations in the price
of ground beef on the market for edible soy protein. A
photo shows Gallimore. Address: Agricultural Economist,
Economics, Statistics and Cooperatives Service, USDA,
Room 262, 500 12th St. S.W., Washington, DC.
7873. Hesseltine, C.W. 1979. Some important fermented
foods of Mid-Asia, the Middle East, and Africa. J. of the
American Oil Chemists’ Society 56(3):367-74. March. [34
ref]
• Summary: Contents: Abstract (“These fermentations,
unlike those of the Orient, use bacteria and yeasts instead of
filamentous fungi”). Introduction. Eight reasons for using
a fermentation process in the production of acid foods.
Idli. Kishk. Ogi (The Yoruba {western Nigerian} name for
a fermented sour maize product found throughout Black
Africa). Mahewu (Magou). Kaffir beer (Bantu beer, sorghum
beer, mqombothi).
“When we think of food fermentations, aside from those
we encounter daily such as cheese and bread, we think of
those strange and exotic products like soy sauce, soybean
paste [miso], and tempeh made in China, Japan, and the East
Indies.”
A photo shows Hesseltine. See also p. 380-81 of this
March issue. Address: Northern Regional Research Center,
Peoria, Illinois.
7874. Hesseltine, C.W. 1979. Other fermented foods. J. of
the American Oil Chemists’ Society 56(3):380-81. March.
• Summary: Discusses four more examples of traditional
fermentations that have been industrialized: Kaffir beer
(Bantu beer), the new Kikkoman plant in the USA, mahewu
(sour maize from South Africa), and tempeh. Address:
Northern Regional Research Center, Peoria, Illinois.
7875. Manternach, Dan. 1979. What will China buy?
Soybean Digest. March. p. 22-23.
• Summary: “Anyone trying to forecast soybean export
potential to China must do so with a great deal of humility
or be labeled a fool. Fact is, nobody really knows. U.S.
diplomatic recognition has finally opened the door, but it’s
a far cry from knowing what lies inside. Here’s what we do
know.
“The People’s Republic of China has roughly 900
million mouths to feed and is adding 17 million more each
year. In perspective. that’s the same as feeding four times the
U.S. population and adding another New York, our second
biggest state, every year.
“On the map. China’s 3.7-million square miles is just a
bit larger than the U.S. at 3.6 million. Even more astounding.
only 13% of the land is arable. You may well wonder how
China’s been feeding so many people. The answer lies in the
most intensive ‘garden-type’ agriculture in the world. With
such an awesome labor pool, you’ll never find any weeds in

Chinese fields–they’re pulled by hand. Most harvesting is
also done by hand, keeping harvest losses negligible.
“Another key factor is multiple-cropping. Producing
several crops per year on the same land explains why USDA
statistics show Chinese harvested grain acreage beat the
U.S. by 7% in 1978. despite a much smaller actual acreage
base. Farming in the Peking area provides a good example of
Chinese multiple-cropping prowess.
“First they plant winter wheat. Then, in the spring, corn
is interseeded with wheat so it’s about 18-inches tall when
wheat is harvested. After wheat harvest, they promptly
interseed sorghum and millet in the corn–getting two-plus
crops per year.
“Despite a dry 1977, this intense agriculture produced
a 280-million ton grain crop for China. 15-million tons
more than the U.S. Early estimates peg their 1978 crop at
290-million tons. 20-million more than our own crops.
“Chinese Production Peaks Out: But by Peking’s own
admission, production potential has peaked under their
current system. Chinese leaders have decided to embark
on a goal: transform China from an agrarian society to a
major world industrial power by the year 2000. To get the
people behind such massive change. Chinese leadership
has undergone an incredible transformation in the past year.
They use terms like democracy, free speech and financial
incentives for farmers and businessmen.
“Two reasons are seen for the dramatic shift. First,
Chinese leaders know industrialization is vital to improving
living standards for their people. Without such improvement,
murmurings of rebellion are inevitable.
“Second, leaders are probably convinced that China
must become an industrial power to keep the Soviet Union at
bay–even if it means economic alliance with the U.S.
“Massive Grain Imports Needed: Industrialization
of China will transfer millions of peasants from farms
to factories, cutting deeply into the farm labor pool. The
Chinese will have to replace them with Western-style
agricultural technology. Awareness of this shows up in
the shopping list given U.S. Agriculture Secretary Robert
Bergland on his winter trip to China. At the top of the list:
U.S. farm machinery, irrigation equipment, fertilizers and
herbicides.
“Another big item on the list is U.S. breeding stock and
animal feeding technology–especially for hogs and poultry.
Chinese are committed to increasing the quality of their
diets, the first element of a better living standard. They have
already hired U.S. advisors to set up huge poultry operations
and have imported thousands of U.S. hogs. Especially
significant for grain imports is their interest in taking hog
production from a cottage manure industry to a bona fide
meat industry.
“But as the Chinese give up much of their hand labor,
they will also have to give up much of their interseeding. No
machinery or chemical herbicides can replace the hand labor
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that makes their multiple-cropping work.
“Much of the yield increase they can expect with better
seed and fertility programs will be offset by loss of multiplecrop capability. In the short run at least, China’s goal for
better diets, including more meat, will require massive grain
imports.
“Unlike the Soviets, the Chinese have been remarkably
frank about disclosing their needs. They’ve openly
admitted intentions to buy 10 to 11 million tons of grains
annually for several years. Even before U.S. diplomatic
recognition. Chinese leaders told visiting Oklahoma Senator
Henry Bellmon the U.S. share of those purchases would
be 6-million tons in 1978/79, and at least 5-million tons
annually for the following 3 years.
“But China has no intention of becoming addicted to
imported grain. They’ve set a grain production goal for
1985 of 400-million tons–enough to meet their needs at the
present growth rate. With 1978 output at 290-million tons,
that means an annual increase of 15-million tons. Given the
inevitable problems they’ll have adapting U.S. technology to
Chinese conditions, such goals seem extremely optimistic.
It’s doubtful they’ll be able to forego their annual infusion of
imported grain after short years.
“Implications For Soybeans: It was no accident oilseeds
were left out of the big buying intentions Chinese leaders
revealed to Senator Bellmon. Remember, soybeans are
native to China. Until their crop fiasco in 1972, the Chinese
were the main U.S. competitor in soybean exports. The
1972 disaster led to importing soybeans for the first time,
including some from the U.S., as shown in the table below.
But these soybean imports were puny compared to the
millions of tons in corn and wheat imports during 1972 to
1974. It was the beginning of a pattern.
“With good crops in 1975 and 1976, the Chinese didn’t
import a bushel of U.S. beans. In fact, we had virtually no
agricultural trade with China those 2 years. Their official
reason: some smut in the U.S. wheat they bought in 1974.
The more likely reason: “punishment” for our support of
Taiwan.
“But another drought year in 1977 made China a
soybean importer once again. U.S. soybean exporters got
only 55,000-tons of the 362,000-ton Chinese business, but at
least we had our foot in the door again.
“We now have evidence that China will be a regular
net soybean importer; regardless of crop size. An excellent
1978 soybean crop has allowed resumption of bean exports
to Japan–probably about 100,000 tons. But offsetting these
sales to Japan are 117,000 tons of U.S. beans, with exporters
predicting purchases of at least 50,000-tons more before the
season ends.
“The Chinese are probably getting a good premium for
the special variety they sell to Japan. The foreign exchange
generated allows them to buy back a considerably larger
volume of U.S. beans. But even so, 1978/79 soybean sales

expectations are far short of 1973 levels and once again
they’re downright minuscule compared to 6-million tons of
U.S. corn and wheat sold to the Chinese for 1978/79.”
“Livestock Expansion Is The Key: Barring another short
crop year, it appears large bean sales won’t occur until the
Chinese hog and poultry expansion has had a couple years to
develop.
“The payoff for patience may be huge. Consider this:
when you’re talking about a billion people, the supplement
needed to boost annual pork and poultry production per
capita by 10 pounds could nearly wipe out the entire U.S.
soybean carryover for 1978.”
A table shows “U.S. Soybean Exports to China
(Thousand Metric Tons):”
1972/73–32.6
1973/74–687.7
1974/75–37.5
1975/76–0
1976/77–0
1977/78–55.0
1978/79–167.0 (estimate).
7876. Munoz, Juan M.; Sandstead, H.H.; Jacob, R.A.; Logan,
G.M.; Reck, S.J.; Klevay, L.M.; Dinitzis, F.R.; Inglett, G.F.;
Shuey, W.C. 1979. Effects of some cereal brans and textured
vegetable protein on plasma lipids. American J. of Clinical
Nutrition 32(3):580-92. March. [94 ref]
• Summary: The hypothesis that dietary fiber lowers serum
cholesterol was tested and confirmed in ten healthy men,
ages 19 to 54 years. Total plasma cholesterol decreased
14% when “soybean hulls” were added to the diet. Textured
vegetable protein (TVP) was also added. Soybean hulls, by
themselves, contained 92% dietary fiber. Address: USDA
Science & Education Administration, Human Nutrition Lab.,
Grand Forks, North Dakota 58201.
7877. Rackis, J.J.; Sessa, D.J.; Honig, D.H. 1979. Flavor
problems of vegetable food proteins. J. of the American Oil
Chemists’ Society 56(3):262-71. March. [78 ref]
• Summary: Contents: Abstract. Introduction. Recognition
that a flavor problem exists. Lipid-derived off-flavors
in legumes. Lipid oxidizing potential of legumes. Key
flavor compounds in legumes: Volatile flavor constituents,
nonvolatile flavor compounds, nonlipid precursors of offflavors in legumes. Objective analysis of flavor. Processes to
improve flavor: Extraction of lipids, extraction of off-flavors.
Flavor of peanut protein products. Flavor aspects of cereal
products. Discussion.
The development of off-flavor in soy protein is primarily
due to lipid oxidation of the unsaturated fatty acids in the
soybean during processing and storage. Tables show: (1)
Organoleptic evaluation of soy protein products (flours,
concentrates, and isolates) (2) Flavor of full-fat soy flour:
Effect of steaming (0-40 minutes). (3) Beany and bitter flavor
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thresholds of soybean products (flour, concentrate, isolate;
off-flavors in concentrates and isolates can be detected when
they comprise about 0.16 to 1.25% of the product). (4) Lipid
oxidizing activity of various leguminosae. (5) Thiobarbituric
acid (TBA) relative substances in peas and soybean products.
(6) Formulation of thiobarbituric acid (TBA) relative
substances formed during processing of soybeans into oil and
meal.
A photo shows Dr. Rackis. Address: Northern Regional
Research Center, Peoria, Illinois.

weight only if supplemented with vitamin B-12 in long term
feeding studies with rats... Supplementation of the soy diets
with vitamin B-12 stimulated growth to the greatest extent,
calcium pantothenate or riboflavin had an intermediate
effect, other vitamins had little or no effect; whereas a
complete mineral mix was detrimental... The dietary protein
level in these diets was 20%, with casein or soy protein
representing 75% of total protein.” Address: 1-2. NRRC,
Peoria, Illinois; 3-4. Western Regional Research Center,
Agricultural Research, SEA/USDA, Berkeley, California.

7878. Rackis, Joseph J. 1979. Soy protein foods. In: G.E.
Inglett and G. Charalambous, eds. 1979. Tropical Foods:
Chemistry and Nutrition. Vol. 1. New York: Academic Press.
x + 701 p. See p. 485-510. [65 ref]
• Summary: Contents: Introduction: Production, human
consumption. Constraints on the use of soy protein foods:
Production, regulatory standards, nutrition, antinutritional
factors, flatulence, functionality, flavor. Soy protein
foods: Soybean beverages (soy-based infant formulas, soy
beverages), fermented soybean milk, traditional Oriental soy
foods, present status. Blended soy foods (Food for Peace
/ PL-480). Protein foods from immature and germinated
soybeans. Summary. Address: Northern Regional Research
Center, Agricultural Research, Science and Education
Administration, USDA, Peoria, Illinois.

7880. Rockland, Louis B.; Nishi, Susan K. 1979. Tropical
grain legumes. In: G.E. Inglett and G. Charalambous, eds.
1979. Tropical Foods: Chemistry and Nutrition. Vol. 1. New
York: Academic Press. x + 701 p. See p. 547-74. [31 ref]
• Summary: Soybeans are one of the grain legumes
discussed. In 1975, world production of pulses, soybeans
and peanuts totaled about only 133 million metric tons
(tonnes) containing 40 million tonnes of protein, compared
to more than one billion tons of wheat, rice and corn, which
contained 90 million tonnes of protein. However the legumes
produced about 2.7 million tonnes of the essential amino acid
lysine compared to only 2.5 million tonnes obtained from
cereal grains. Lysine is the principal deficiency in most plant
proteins. Address: Western Regional Research Center, SEAAR, USDA, Berkeley, California 94710.

7879. Rackis, J.J.; McGee, J.E.; Gumbmann, M.R.; Booth,
A.N. 1979. Effects of soy proteins containing trypsin
inhibitors in long term feeding studies in rats. J. of the
American Oil Chemists’ Society 56(3):162-68. March. [19
ref]
• Summary: Contents: Abstract. Introduction. Experimental
procedures: Materials and methods (soy protein products,
rat bioassay, pathology studies). Results: Reversibility
of pancreatic hypertrophy, biological threshold levels of
TI in long term feeding, long term feeding of soy flour,
concentrate, and isolate, identification of the growth factor in
reformulated soy diets. Discussion.
Describes the first long-term animal feeding studies with
commercial soy protein products. “Pancreatic hypertrophy
that occurs in rats fed raw soy flour containing about 1200
mg tripsin [sic, trypsin] inhibitor (TI)/100g diet was reversed
by switching the rats to control diets or to diets containing
30% toasted defatted soy flour. No pancreatic hypertrophy
occurs in rats fed commercial, edible grade soy flours,
concentrate or isolate from time of weaning to adulthood
(ca. 300 days). TI content of the soy diets ranged from
178-420 mg/100 g. Except for pancreas enlargement in rats
fed raw soy flour, gross and microscopic examination of
pancreata revealed no abnormalities. The gross appearance
of heart, kidney, spleen, and liver was normal. Soy flour,
protein concentrate, and protein isolate in a formulated cornsoy diet provided optimum growth and maintained body

7881. Rotolo, Peter. 1979. Near infrared reflectance
instrumentation. Cereal Foods World 24(3):94-98. March. [7
ref]
• Summary: “The advent of Near Infrared (NIR) reflectance
analysis not only makes high speed, accurate, an economical
analyses [of the composition of cereal grains and oilseeds]
available to industry, but also provides a new research tool
for the cereal chemist.”
The application of infrared radiation “to agricultural
products occurred only recently [ca. 1963], as a result of the
work of Carl Norris of the U.S. Department of Agriculture
(Ben-Gera and Norris 1968). The original work centered
on measurements of moisture content of soybean samples.”
A portrait photo shows Peter Rotolo. Address: Manager,
InfraAnalyzer Applications, Technicon Industrial Systems.
7882. Tallent, W.H. 1979. Current developments in protein
food regulations–Nutrition and standards of identity. J. of the
American Oil Chemists’ Society 56(3):233. March.
• Summary: This is a summary of discussions in Session
C of this world conference. Address: Recorder, Northern
Regional Research Center, Peoria, Illinois.
7883. Tallent, W.H. 1979. Current developments in protein
food regulations: Labeling. J. of the American Oil Chemists’
Society 56(3):239. March.
Address: USDA ARS.
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7884. Bulkeley, William M. 1979. Good old bean curd is
suddenly popular, but you call it tofu: Longtime food of the
Orient now is providing protein to American vegetarians.
Wall Street Journal 100(72):1, 31. April 12. Eastern ed.; p. 1,
27. Western ed.
• Summary: This front-page story focuses on the New
England Soy Dairy of Greenfield, Massachusetts. Sales of
tofu in America are climbing sharply. “’We project a 25%
to 30% annual growth with virtually no promotion,’ says a
spokesman for Quong Hop & Co., a South San Francisco
firm that has been making tofu since 1906. Tofu is showing
up in ‘health foods’ and on vegetarian menus; even nonOriental Americans are making it commercially and
developing ways to use it in Western dishes. It is available
mainly at health-food stores and restaurants and at grocery
stores operated by Chinese- or Korean-Americans. An
occasional supermarket carries it.
“Another yogurt? Tofu’s rising popularity in the U.S.
results partly from the increase in the Oriental population
on the East and West Coasts, but much of the demand for
it is clearly coming from non-Orientals... ‘Our sales are
increasing because a lot of people are learning to eat tofu for
health reasons,’ says Shizuko Yamauchi, wife of the owner
of Matsuda-Hinode Tofu Co. of Los Angeles, the nation’s
biggest tofu maker, with estimated production of 10 tons
daily. Mrs. Yamauchi won’t disclose figures...”
100 grams (3.2 oz) of regular fried tofu contains about
18% of the recommended daily protein allowance for an
adult, and only 150 calories, according to the USDA.
“The tofu produced by New England Soy Dairy sells
for between 69 cents and 99 cents a pound at most outlets.
Hamburger these days costs an average of $1.60 a pound...
Its popularity as a health food developed after the January
1976 publication of ‘The Book of Tofu,’ a volume that
fanciers describe reverently as ‘a seminal work.’ The book
sold 65,000 copies and has recently been condensed and
reissued as a mass-market paperback by Ballantine Books. It
lists hundreds of recipes for making vegetarian dishes with
tofu and gives instructions for starting a tofu-making shop.
The book inspired entrepreneurs to set up tofu shops...
“New England Soy Dairy now turns out nine tons of
tofu a week, up from 500 pounds a week two years ago.
It expects revenue of more then $750,000 this year. Mr.
Leviton [Richard started the predecessor of the company
with his wife two years ago], who like many tofu fans has
an almost evangelical zeal for the product, now is starting a
trade magazine and is working to organize a trade group, the
Soycrafters Association of North America.” Address: Staff
reporter.
7885. Rackis, J.J. 1979. Re: Cooking time required to
inactivate trypsin inhibitors when making tofu. Letter to
William Shurtleff at New-Age Foods Study Center, April 24.

2 p. Typed, with signature on letterhead. [1 ref]
• Summary: “The rate of destruction of TI is dependent upon
time, temperature, pressure, and initial moisture levels prior
to heat treatment. Particle size is also an important factor...
It would be generally true that once the temperature of a
slurry of soybeans reached 100ºC, at least 80% of the TI
activity would most likely be destroyed. However, in order
to provide a safety margin because of the factors cited above,
recommendations call for a longer cook. In thin flakes, 90%
of the TI activity can be inactivated in only 20 minutes of
cooking.”
“Soybean meal is toasted prior to feeding cattle in order
to destroy urease activity. This is necessary because urea
is often added to cattle rations and low urease activity is
required to prevent conversion of urea into ammonia. Rapid
release of ammonia from urea can cause toxicity in cattle.”
Address: Research Chemist, Oilseed Crops Lab., NRRC,
1815 N. University St., Peoria, Illinois 61604.
7886. USDA Agricultural Supply and Demand Estimates.
1979. Highlights. No. 84. 16 p. April 24.
• Summary: Subtitle: Approved by the World Food and
Agricultural Outlook and Situation Board–USDA.
Soybean are mentioned on pages 3 (Table: Plantings of
major crops, 1976, 1977, 1978, 1978 + percentage change),
4-5 (Continued strong soybean demand in prospect), 12-13
(Full-page tables, Soybeans and products).
“The Agricultural Supply and Demand Estimates Tables
were prepared by the Interagency Commodity Estimates
Committee for:... Soybeans, Cottonseed and Oils: James R.
Donald, Acting Chairman, WFAOSB; Harry Sullivan, ASCS;
George W. Kromer, ESCS; Alan E. Holz, FAS [USDA’s
Foreign Agricultural Service]; Clarence Goldsborough,
OGSM; David Spalding, AMS” [USDA Agricultural
Marketing Service].
7887. Bothast, R.J.; Rogers, R.F.; Hesseltine, C.W. 1979.
Fungal deterioration of bags during international transport
of corn soya milk: A test shipment. J. of Food Science
44(2):411-15, 424. March/April. [4 ref]
• Summary: “Beginning in 1973, a pattern of mold losses
developed in shipments of corn-soya-milk (CSM) made
under the U.S. Food for Peace Program. Generally, these
losses occurred on shipments of CSM made from Lake Ports
to India on Indian vessels with liftings in late fall or early
winter. Approximately 25% of all shipments fitting these
criteria sustained losses of some degree with a total program
loss of 2.76%.” Address: Northern Regional Research
Center, Peoria, Illinois 61604.
7888. Bunker, Arvin R. 1979. American farmers in the grain
export business: A guide to buying direct. USDA Economics,
Statistics, and Cooperatives Service, Cooperative
Information Report No. 22. 40 p. April.
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• Summary: Begins with an overview on farmers’
cooperatives and what they offer. They receive no
government subsidies. “Farmers’ grain marketing
cooperatives are situated in all major grain-producing areas
of the United States. In 1976, a total of 2,600 cooperatives
had combined grain sales of $10,600 million. Local area
cooperatives receive about 40% of total U.S. off-farm sales
of grain. Half of this amount is moved into domestic and
export markets through farmers’ regional or interregional
cooperatives. At port locations, U.S. farmer cooperatives
handle 20-25% of total U.S. grain and oilseed exports. U.S.
regional grain cooperatives represent a massive farmerowned system. There are two interregional exporting
cooperatives (p. 5-8). One of these, Farmers Export Co.
[FEC] (Overland Park, Kansas), exports soybeans. It began
exporting grain in the fall of 1968. Its owners include Agri
Industries, Inc., Far-Mar-Co, Inc., Farmers Union Grain
Terminal Assoc., and Indiana Farm Bureau Cooperative
Assoc. FEC has export facilities in Ama, Louisiana,
Galveston, Texas, and Philadelphia, Pennsylvania. The
“loadout capacity” and draft of each facility is given.
There are 13 regional exporting cooperatives in
America. Those that export soybeans or soybean products
include: American Grain Association (Lake Charles,
Louisiana; founded 1965), Farmers Union Grain Terminal
Assoc. (St. Paul, Minnesota; founded 1938), Gold Kist Inc.
(Atlanta, Georgia; founded 1933), Indiana Farm Bureau
Cooperative Assoc. (Indianapolis; founded 1926), and
Riceland Foods (Stuttgart, Arkansas; founded 1920). A
2-page profile of each company is given, including address
and contact persons, company history, activities, capacity,
products exported, and location of export facilities.
Also in America there are 8 major interregional and
regional cooperatives supplying grain for export. Those
that deal with soybeans are Far-Mar-Co., Inc. (Hutchinson,
Kansas; founded 1968), Agri Industries, Inc. (Des Moines,
Iowa; founded 1904), Missouri Farmers Association, Grain
Marketing Div. (Columbia, Missouri; founded 1964), and
Ohio Farmers Grain Corporation (Fostoria, Ohio; founded
1938).
“Far-Mar-Co, Inc., the Nation’s largest grain
marketing cooperative, was formed in 1968 from 4 regional
cooperatives and serves more than 600 local cooperatives in
Kansas, Nebraska, and 7 surrounding states. Far-Mar-Co’s
origin dates from 1914 when one of its predecessors, the
Farmers Union Jobbing Association, was formed. In 1977,
Far-Mar-Co merged with Farmland Industries of Kansas
City, Missouri, to become the grain marketing subsidiary of
the Nation’s largest regional supply cooperative.
“Far-Mar-Co operates 16 inland terminals in five States
with a capacity of nearly 3.5 million metric tons (125 million
bushels) of storage. Far-Mar-Co also operates a soy milling
plant, three soybean processing plants, a food sales division,
rail transportation equipment, barge loading facilities, a

research division, data processing services for cooperatives,
and other grain marketing activities. Far-Mar-Co maintains
grain merchandising offices in eight midwestern cities plus
a West Coast merchandising office in the Los Angeles area,
opened in 1977 to expand into the feed grain market on
the western seaboard.” Photos show many of the export
facilities. The logos of most co-ops are also shown.
“Missouri Farmers Association, Grain Marketing
Div., 201 South Seventh St., Columbia, MO 65201 (p. 40).
The Grain Marketing Division of the Missouri Farmers
Association was established in 1964 and markets corn,
wheat, soybeans, and sorghum to farmers in Missouri and
parts of Illinois. The division’s grain marketing facilities
include 90 country elevators, 3 Mississippi River terminal
elevators, 2 inland subtermial elevators, and a soybean
processing plant [at Mexico, Missouri]. MFA Grain
Marketing Division is a part owner of and markets through
the Kansas City Terminal Elevator, the St. Louis Grain
Corporation, and Farmers Export Co. The cooperative is also
part owner of Agri-Trans Corporation.”
Note: This is the earliest document seen (March 2008)
that mentions “Agri Industries Inc.” in connection with
soybeans. Address: Agricultural Economist.
7889. Gardner, H.W. 1979. Lipid hydroperoxide reactivity
with proteins and amino acids: A review. J. of Agricultural
and Food Chemistry 27(2):220-229. March/April. [127* ref]
Address: Northern Regional Research Center, Federal
Research, Science and Education Administraion, USDA,
Peoria, Illinois 61604.
7890. Leviton, Richard. 1979. Itinerary and notes from
trip to the Midwest in March-April to study soyfoods and
soybeans. Colrain, Massachusetts. 65 p. April. Unpublished
manuscript. 28 cm.
• Summary: Contents (places and people visited): The Soy
Plant, Ann Arbor, Michigan: Their soy deli, deli items on
sale and prices, talk with Steve Fiering. Wonder Life Corp.
of America, Des Moines, Iowa: Founded 1957, bio-humic
method like organic farming. Two bio-humic farmers: Owen
Langlie in Mankato, Minnesota (p. 10); Cyril Vernon in
Iowa. Midwest Soya International, Cedar Falls, Iowa: Talk
with Wes Randall, Altoona processing plant, variety chart
on wall with 1979 yields and 4-year average yield (Corsoy,
Amsoy, Marion, Beeson, Private SS, Agripro 25, Wayne).
George Strayer of Agricultural Exports, Hudson, Iowa (p.
15). Iowa State University, Ames, Iowa: Walt Fehr and the
public soybean breeding program, breeding soybeans low in
lipoxygenase and linolenic acid, Dr. Harry Snyder and work
on lipoxygenase and antinutritional factors. Robert Fischer,
Soypro, Cedar Falls, Iowa (p. 25). Professional Farmers in
Cedar Falls, Iowa. American Soybean Assoc., St. Louis,
Missouri (p. 29). Pfizer Genetics, St. Louis, Missouri (p.
30). Several organic farmers in Arcola, and Oblong, Illinois.
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Les Karplus. ADM, Decatur, Illinois. A.E. Staley Mfg. Co.,
Decatur, Illinois. INTSOY program at the University of
Illinois: John Santas, Wm. Thompson, Robert Howell, Joe
Jackobs, Bill Judy, L.S. Wei, John Erdman, R.L. Bernard,
Ted Hymowitz, Dr. Hadley. American Oil Chemists’
Society, Champaign, Illinois (p. 55). National Soybean Crop
Improvement Council (NSCIC), Urbana, Illinois: Robert
Judd. Northern Regional Research Center, Peoria, Illinois:
Walter Wolf, Joe Rackis. Golden Key Farm: Frank Pilotte.
Joe Rakosky, food industry consultant. Fearn Soya Foods.
Address: 100 Heath Rd., Colrain, Massachusetts 01340.
Phone: 413-624-5591.
7891. Pattee, Harold E. 1979. Symposium on lipoxygenase:
It’s biochemistry, products, and role in plant and animal
chemistry. J. of Agricultural and Food Chemistry 27(2):215.
March/April.
Address: Mid-Atlantic, Southern Region Agricultural
Research and Education Administration, USDA, North
Carolina State Univ., Raleigh, North Carolina 27650.
7892. Sessa, David J. 1979. Biochemical aspects of lipidderived flavors in legumes. J. of Agricultural and Food
Chemistry 27(2):234-239. March/April. [93* ref]
Address: Northern Regional Research Center, Agricultural
Research and Education Administration, USDA, Peoria,
Illinois 61604.
7893. Associated Press (AP). 1979. Soybeans: Hottest food
story of the ‘80s? Journal (Ithaca, New York). May 4. p. 8.
• Summary: This wire service story has a Peoria, Illinois
dateline. A large photo shows a smiling Dr. Clifford
Hesseltine, a microbiologist at the USDA Northern Regional
Research Center in Peoria, holding a plate with a large cake
of tofu. He believes that “by 1985 it will be common to buy
tofu... in any supermarket... The reason tofu is catching on
now is because with the proper flavorings and served with
the proper vegetables, it is a beautiful source of protein... My
wife just dips it in batter and fries it like chicken, adds a little
seasoning and its delightful.”
Murrae Haynes of the New England Soy Dairy (one of
about 50 tofu companies established by non-Orientals during
the past 3 years) notes that “The tofu market has shifted
from the traditional health food store to the supermarket.”
Address: Peoria, Illinois.
7894. McDermott, Chris. 1979. Tofu: The once and future
food? Brooklyn Spectator (New York) 47(13):34. May 16.
• Summary: This is a reprint of a leaflet with the same
author and title published by Cornell University Cooperative
Extension, May 7.
7895. Tallent, W.H. 1979. More on tofu and trypsin
inhibitors. Notes from the Director: Northern Regional

Research Center (Peoria, Illinois) No. 1377. p. 2. May 25.
• Summary: “NRRC research on tofu has produced
great dividends both at home and abroad (Issue 1372).
Coincidentally, NRRC involvement in the development
of a reliable assay procedure for trypsin inhibitor (TI)
has resulted in additional benefits. Ted Tyler (Research
Supervisor, Herbert V. Schuster Company, Quincy,
Massachusetts) reports that, with the assistance of J.E.
McGhee and J.D. Glover (ED) and J.J. Rackis (OC), he
has been able to successfully adapt the official American
Association of Cereal Chemists-American Oil Chemists’
Society TI Method to analysis of TI activity in tofu. Other
procedures proved to be unreliable after an exhaustive study.
“The AACC-AOCS TI assay was developed in 1975 by
a group of collaborators from university, government, and
industrial laboratories; J.E. McGhee was a member of the
group and J.J. Rackis was its chairman.” Address: Center
Director.
7896. Glover, Earl R. 1979. After 20-year wait, bean curd
catches on. NCR Employee Letter (Peoria, Illinois) No. 77.
p. 5. May 31.
• Summary: “Research investments don’t always pay off as
soon as we’d like them to. That’s true about making tofu–the
protein packed bean curd. As a result of social, economic,
and cultural changes, our research investment 20 years ago
at the Northern Regional Research Center in Peoria now
is paying big dividends at home and abroad. Part of this
research identified U.S. soybean varieties best suited for
making tofu in Japan and resulted in a sizeable export market
through the years for selected soybean varieties grown in the
Middle West.
“In the past 3 years, nearly 50 small U.S. companies
now supply tofu–a curdled soybean milk product that looks
like soft white cheese–to health food stores and restaurants
and an occasional supermarket. Here in Peoria, Kroger’s
recently began stocking a domestically produced tofu. And
one of the largest of the tofu suppliers, the New England
Soy Dairy Inc., Greenfield, Massachusetts, produces 3,000
pounds daily, distributing it by refrigerated truck throughout
New England, New York, New Jersey, and Pennsylvania.
“And interest continues to grow at an even more rapid
pace. At least it was fanned by articles in the press during
April and May, stimulated partly by a press release from the
NCR Information office about Utilization Research Report
No. 5, “Soybeans as Human Food,” authored by Hwa L.
Wang at the Peoria Center.
“The release appeared in many metropolitan
newspapers, including the Seattle Post-Intelligencer, the
New Orleans Times-Picayune, the Champaign-Urbana NewsGazette, and the Coshocton (Ohio) Tribune. More than that,
it created such a large demand for the publication that it is
now being reprinted. The release also stimulated a national
AP [Associated Press] wire story about tofu and the Peoria
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Center research, which has further fanned public interest.
Now, after such a long wait, tofu–an ideal meat substitute for
many–is suddenly becoming a most popular old-new food of
the day.”
Note: NCR stands for “North Central Region” Address:
Regional Administrator, Agricultural Research, SEA–Science
and Education Administration.
7897. Glover, Earl R. 1979. NRRC process featured in new
book on tempeh. NCR Employee Letter (Peoria, Illinois) No.
77. p. 5. May 31.
• Summary: Page proofs for a 288-page book about tempeh
were received for review by one of the contributors, Clifford
W. Hesseltine, NRRC. He and Hwa L. Wang, Earl W.
Swain, and John J. Ellis are credited for supplying most of
the information on NRRC’s process for developing tempeh
fermentation and for reviewing the technical sections. The
Book of Tempeh, which includes 205 line drawings, will be a
companion volume to two others; The Book of Tofu and The
Book of Miso.
Note: NCR stands for “North Central Region.” Address:
Regional Administrator, Agricultural Research, SEA–Science
and Education Administration.
7898. Smith, Robert A. 1979. Delsoy Products (19431963) (Document part, I) (Interview). In: 1979. The
Ford Experimental Laboratory and the “Square House.”
Conducted by Donald V. Baut of Dearborn Historical
Museum, May 31. 72 p. transcript. See p. 44-72.
• Summary: By the 1940s, many U.S. states had a fill
[filled] milk law, which prevents the blending of vegetable
fats (which cost about half as much as butterfat) with dairy
products to make any product which simulates a milk
product–such as ice cream or whipped cream. During World
War II, a restriction stated that cream could not contain more
than 18% butter fat, in order to conserve butter fat which
was in short supply. To circumvent this law, two partners
in Chicago, Illinois, Eric Russell Swanson (the production
man, who owned the Swanson Dairy in Chicago) and
Herbert Marshall Taylor (the promoter and salesman) formed
the Russell Taylor Company and developed a whipping
cream product made by adding 17% vegetable fat to cream
containing 17% butterfat. It was a very successful product
in the Chicago area and was eventually bought out by the
Bowman Dairy Co. So they decided to come to Michigan,
which didn’t have a filled milk law, and develop a similar
product–which they named Devonshire Topping. It, too,
was very successful, so the Michigan dairies had the state
legislature pass a law to prohibit it.
Taylor had read about Henry Ford’s soybean milk
through the publicity it was getting. He visited Bob Smith
at the Carver Laboratory and asked if Smith could make
whipping cream from soybeans. Smith had never tried this
before but in a few days work at the Laboratory (using a

soymilk process first developed at Moir House Lab) he
had samples that Taylor was very pleased with. Taylor said
he wanted to start producing the product commercially in
Michigan using the Ford soybean base. Henry Ford said that
he did not want to get into the business of producing soybean
milk for sale, but he gave Smith permission to give Taylor
small amounts to experiment with and to work with Taylor to
design a plant to produce the soy base product in Dearborn.
Ford wisely warned Smith to be very careful with Taylor
(who looked like a promoter) and not to get involved in any
stock deals.
Starting in the spring of 1943, Smith worked in his
spare time, designed all the equipment (based on the design
of the equipment in the Carver Laboratory but on a larger
scale), and built a plant in the old Livonia Dairy at 2001
S. Telegraph Road (at Harvard) in Dearborn. Several other
people also worked on the job. The plant’s initial capacity
was about 1,000 gallons per day (one shift). The equipment
in Ford’s Carver Lab was designed to produce 150 gallons
of soymilk per day in a small non-stop stream. The funds
needed to equip and establish the plant in Dearborn came
from profits made by selling Devonshire Topping in Detroit.
“In the latter part of 1943 we began production [of soybased whip topping] in the [Livonia] dairy. We had lots of
problems getting the equipment because of the war and the
scarcity of materials. Eventually we got the thing going.
We started experimentally, selling across state lines to test
the law. We advised the Agricultural Department [USDA]
what we were doing. We shipped to Toledo and we sold in
Detroit. The product sold very well. Of course, there was
no whipping cream. We just couldn’t make enough of the
product to supply the demand.”
To make Delsoy they started by making soymilk from
low-fat soybean meal, then added vegetable oil and liquid
sugar (a blend of a small amount of corn sugar and a larger
amount of sucrose from either sugar cane or sugar beets) to
make about 3,000 gallons a day of the base for the topping.
The protein produces the foam that makes the whipping
possible. The fat produces the stabilizing that keeps it
whipped. The sugar is added to give a sweet flavor.
The name Delsoy was Herbert Marshall Taylor’s idea.
The filled milk product that his company had been selling
previously in Detroit was named Devonshire Topping.
But that name was contested by the people at DevonshireMelba Co. and they prevailed. Taylor was going to have to
change the name of his product, and at the same time he was
changing it from a dairy-based product to a soy product–so
he thought of “delicious soy” or “Delsoy.” In addition, the
first letter was the same as the D in Devonshire, which would
help in advertising the new product to former customers.
The Russell Taylor Co. manufactured Delsoy for the first
year or so, until the company name was changed to Delsoy
Products. The company name was composed of Eric Russell
Swanson’s middle name and Herbert Marshall Taylor’s last

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2733
name.
Herbert Marshall Taylor “was the only son of a
superintendent of the Canadian Pacific Railway. He had been
raised in kind of a royal fashion. He rode around in private
railroad cars and lived pretty well. He was very expert at
spending money at a high rate of speed, which was one of
our big problems after the company was formed. He spent
money like it was going out of style and we always had
trouble.”
“Harvey Whitehouse was a dairyman in Detroit and he
was hired to operate the Russell Taylor plant. It was in the
Grand Trunk Terminal warehouse in Detroit [Russell-Taylor
Inc., 1951 East Ferry Ave. at 3rd Ave, Detroit 11]. He didn’t
join us until after our plant was completed in Dearborn.
When our Dearborn plant was completed, they shut down
the warehouse plant in Detroit and he came out and operated
the Dearborn plant. At that time I was working at Fords [the
Ford Motor Co.] and I was just spending part of my time at
the Delsoy product... it was somewhere in the fall of 1943
I believe... Harvey Whitehouse was hired because he was
qualified to operate both refrigeration and steam equipment...
He was hired from the Rosebud Dairy in Detroit to operate
the equipment at the Russell Taylor warehouse on Third
Avenue in Detroit. Russell Taylor had... rented an existing
plant there, used it on a part-time basis, and paid for the use
of the equipment on a per-gallon basis.
“Now when we started Delsoy Products, we had our
refrigeration and we had hired our own people to deliver it...
We never sold Delsoy out of that warehouse [on Ferry Ave.
in Detroit]. All the Delsoy we sold out in the Dearborn plant.
That was the Devonshire Topping that we sold out of the
Ferry Avenue warehouse.”
H.M. Taylor closed down Devonshire Topping because
“he got in trouble with the War Food Board for using too
much milk solids in his product. He used about four times
his allocated amount of milk solids and was sued by the
government and was found guilty. He and Swanson and
the rest of the company were fined. They had to stop the
operation on account of that.” That was when they shut the
warehouse in Detroit. At about the same time the filled milk
law went into effect and they couldn’t produce it any more.
Delsoy had been in production for about a year before the
lawsuit was settled with the government. Taylor got the
larger of the two fines because he was the instigator and
leader of the idea. “We were definitely anxious to get Taylor
out of the company because he was definitely running us
into the ground with his wild spending.” Bob Smith put
up the money for Taylor to keep him out of jail and in
exchange took over Taylor’s stock in the company–which
gave Smith control of two-thirds of the company. But he
decided it would be best to split the ownership among
himself, Swanson, and Whitehouse. Address: Smith: 26351
Hollywood Ave., Roseville, Michigan 48066; Baut: Dearborn
Historical Museum, 915 Brady St., Dearborn, Michigan

48124. Phone: Smith: 313-777-5394. Baut: 313-565-3000.
7899. Dawson Mills; Cooperative League of the USA
(CLUSA). 1979. Historic cooperative meeting: Marking [the
arrival in India of] the first shipment from the $100-million
grant of PL-480 vegetable oil for India oilseed growers’
cooperatives. Friday, May 18, 1979 (Brochure). Washington,
DC: Cooperative League of the USA (CLUSA). 16 p. 22 cm.
• Summary: On the cover is a cartoon of a town crier with
the caption “Hear ye, hear ye. A co-op milestone.” The
meeting was held at Dawson Mills’ Food Products Plant,
Dawson, Minnesota. Program: Master of ceremonies–Glenn
M. Anderson, President, CLUSA (Cooperative League
of the USA). Welcome–Joe Givens, President, Dawson
Mills. Introduction of special guests, by Glenn Anderson.
Guest speaker–Robert L. Beasley, US member, ICA Agric.
Subcommittee [and Farmland Industries]. CLUSA Oilseeds
Committee Awards–Francis Lair, Executive Vice President,
Universal Cooperatives, Inc. Guided bus tour of Dawson.
Honored guests: Katheleen Bitterman, Coordinator,
Office of Food for Peace. CLUSA, a national confederation
of U.S. cooperatives, is the “Common Ground” for
cooperatives. U.S. cooperatives of all types make up its
membership.
“Dawson Mills is a cooperative soybean processing
company located 150 miles due west of Minneapolis, St.
Paul on Highway #212. The soybeans processed originate
from 160 member cooperatives throughout midwest
Minnesota and the eastern Dakotas.”
The “India Cooperative Vegetable Oils Project...
involves a grant of 117,000 tons of refined vegetable
oil to CLUSA over three years by the U.S. Agency
for International Development (AID). The oil, worth
approximately $100 million plus another $10 million worth
of transportation, will be used in India to help establish
cooperatives owned by small scale oilseeds farmers.” “The
purpose is to establish an integrated system of oilseed
production and marketing cooperatives owned by the farmers
who grow the bulk of the oilseeds. Farmers in the project are
expected to double their incomes. The project is expected
to contribute to a major India effort to increase oilseed
production and vegetable oils supplies as well as bring
stable prices to consumers. 8,000 cooperatives with 347,000
members will be organized in 8 districts of India.”
Award recipients are: Fritz Bloomberg of Riceland
Foods. K.O. Pat Cagle, formerly of Gold Kist. Hugh B.
Ellsworth, formerly of Soy-Cot Sales, Inc. Joe C. Givens
of Dawson Mills (He “designed the ‘Crown’ vegetable oil
extractor now used throughout the world... He has made
three trips to India... Personnel from Indian cooperatives
have studied Dawson Mills’ operations”). Kenneth J.
McQueen of Land O’Lakes. Dwight Miller of USDA’s
NRRC (Peoria, Illinois). Ralph Olsen of Boone Valley.
Donald Sands of Gold Kist. Lloyd Smith of Soy-Cot Sales...
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Note: The Cooperative League of the USA (CLUSA)
was founded in 1916. Today (May 2005) it is more widely
known as the National Cooperative Business Association
(NCBA), with headquarters in Washington, DC. Address:
1. Dawson, Minnesota; 2. Suite 1100, 1828 L St., N.W.,
Washington, DC 20036. Phone: 612/769-4386.
7900. Hensley, D.W.; Lawhon, J.T. 1979. Economic
evaluation of soy isolate production by a membrane isolation
process. Food Technology 33(5):46-48, 50. May. [6 ref]
Address: 1. Process Development Engineer, Anderson
Clayton Foods, Richardson, Texas 75080; 2. Research
Engineer, Food Protein R&D Center, Texas A&M Univ.,
College Station, TX 77843.
7901. McDermott, Chris; Klein, Ruth Hodgson. 1979. Tofu:
The once and future food? (Leaflet). New York: Cornell
University, Cooperative Extension. 2 p. May 7. Focus on the
food markets. [1 ref]
• Summary: “You can do just about anything to a soybean:
sprout it, ferment it into soy sauce; grind it into flour; isolate
the protein for use as a meat extender, or extrude and texture
it into imitation meat and fish products. While agribusiness
spends $20 million a year on high-technology research into
soy foods, consumers are increasingly turning to tofu, the
ancient staple of Oriental diets, as an inexpensive source of
protein. Tofu, more familiar to some as bean curd, is widely
available at health food stores, fruit and vegetable markets,
and an occasional supermarket; it usually sells for about 70
cents to $1.09 a pound.”
Discusses how to buy and store tofu and the many
different types. A table compares the nutritional value of
tofu, hamburger, cottage cheese, and cheddar cheese–based
on USDA Agriculture Handbook No. 456, Nutritive Value
of American Foods. Address: 1. Editor; 2. Senior Extension
Associate. Both: Consumer Education, Cornell Univ.
7902. Moore, Karen. 1979. Tofu, a Far East import, offers
potential as meat, fish, cheese substitute. Food Product
Development 13(5):24. May.
• Summary: Discusses both tofu and tempeh. “New England
Soy Dairy has already increased production [of tofu] from
500 pounds per week in 1977 to 9 tons [18,000 lb] per
week in 1979, and the company expects revenues to exceed
$750,000 this year. Matsuda Hinode Tofu Co. of L.A.
produces approximately 10 tons [20,000 lb] of tofu daily.”
“Interest in tempeh is beginning to build. Within the
last year USDA’s Northern Regional Research Center filled
36,000 requests for inoculum.” Address: Assoc. editor.
7903. Smith, Maryanna S. comp. 1979. Chronological
landmarks in American agriculture. USDA Economics,
Statistics, and Cooperatives Service, Agriculture Information
Bulletin No. 425. 103 p. May. Index. [1118* ref]

• Summary: An excellent, comprehensive chronology listing
major events in the history of U.S. agriculture. A source,
to which the reader may turn for additional information on
the subject, is included with most of the events. Generally,
each source appears only once. Address: Historian, National
Economics Div., Economics, Statistics & Cooperative
Service, USDA.
7904. Smith, Allan K. 1979. Re: History of soybean foods
in the United States. Letter to William Shurtleff at New-Age
Foods Study Center, June 3. 2 p. Typed, with signature. [1
ref]
• Summary: Gives a brief overview of the history. Discusses
what Dr. Smith sees as the bright future of tofu and
fermented tofu, and the work of Dr. Harry Miller.
“I do know from past experience that an excellent
fermented cheese product can be prepared [from soybeans].
You will find a description of the use of soy milk in making
cheese in chapter 10 and eleven in our book” [Soybeans:
Chemistry and Technology]. Address: 4 Nacozari Lane, Hot
Springs Village, Arkansas 71901.
7905. Hesseltine, Clifford W.; Wang, Hwa L. 1979.
Fermented foods. Chemistry and Industry (London) No. 12.
p. 393-99. June 16. [4 ref]
• Summary: Contents: Fermentation: Advantages of
fermented foods. Need for more research. Need for a
worldwide fermented foods catalogue. Investigating the
process. Characteristics and microorganisms. Fermentation:
12 aspects that merit attention. Improvement: Example of
tempeh spores and plastic bags. New foods (such as wheat
and cereal tempehs). Future of traditional fermented foods (it
looks bright). Mahewu. Kaffir / Bantu beer.
“Finally we would like to suggest several fermented
foods that might be possible candidates for future
development outside the Orient. These are miso, natto,
hamanatto, and sufu.” Address: Northern Regional Research
Center, Peoria, Illinois.
7906. Foreman, Carol Tucker. 1979. Re: Use of tofu in
the National School Lunch Program. Letter to Mrs. Judith
Rubenstein, Institutional Consultant, New England Soy
Dairy, Inc., 305 Wells St., Greenfield, Massachusetts 01301,
June 18. 2 p. Typed, with signature on letterhead.
• Summary: “Thank you for your April 16 letter concerning
the possible use of tofu in the National School Lunch
program.” Ms. Foreman then advises Rubenstein to please
“await the completion of USDA’s current review of crediting
policies within the program. At this time, we have no means
of allowing non-standardized foods in school lunches to meet
meal requirements while still assuring that the nutritional
integrity of the Type A lunch is maintained...
“Please be assured that we are well aware that there
are a number of non-standardized foods like tofu that can
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make a positive contribution to the lunch. This is one of the
important issues that the Department will be considering in
its review of policies for crediting foods to be served in Type
A lunches...
“There are two provisions in the regulations that
allow for variations in the meal requirements. One is
to accommodate the special dietary needs of individual
students; the other is to accommodate ethnic, religious,
economic or physical needs of groups of students...
“As explained by Dr. Audrey Maretzki, Director of
Nutrition and Technical Services Division, during your
meeting on May 9, although tofu may not be used at this time
to satisfy meal requirements, it may be served as an ‘Other
Food’ in school lunches. ‘Other Foods’ may be served with
lunches to help improve acceptability, to satisfy children’s
appetites, and to increase the nutritional quality of the lunch,
but they cannot be used toward fulfilling the minimum meal
requirements... When inquiring about the status of this issue
in the future you can write directly to Dr. Maretzki.”
Note: This is the earliest document seen (Jan. 2005)
concerning the use of tofu in U.S. school lunch programs.
Address: Asst. Secretary of Food and Consumer Services,
USDA, Washington, DC 20250.
7907. American Soybean Association. 1979. Soybean Digest
Bluebook ‘79. St. Louis, Missouri: American Soybean Assoc.
176 p. June. Index. Index of tables. Index of advertisers. 22
cm.
• Summary: On the inside front cover is a full-page blackand-white ad that reads: “Lucas Meyer: The Lecithin people.
We are a service company to the soya industry. Over 30,000
tons of soya bean lecithin and soya fatty acids are yearly
being marketed by us worldwide.” Address: P.O. Box 27300,
St. Louis, Missouri 63141. Phone: 314-432-1600.
7908. Dintzis, F.R.; Legg, L.M.; Deatherage, W.L.; Baker,
F.L.; Inglett, G.E.; Jacob, R.A.; Reck, S.J.; Munoz, J.M.;
Klevay, L.M.; Sandstead, H.H.; Shuey, W.C. 1979. Human
gastrointestinal action on wheat, corn, and soy hull bran–
preliminary findings. Cereal Chemistry 56(3):123-27. May/
June. [14 ref]
• Summary: Table 1 (p. 124) shows that soybean hulls, on a
moisture-free basis, contain on average the following types
of fiber: dietary fiber 88%, apparent hemicellulose 33%,
cellulose 53%, and lignin 2%. The hulls also contain 7.0%
protein, 0.9% oil, 4.3% ash, and less than 1% starch.
It was found that soybean hulls could be greatly
disrupted by the human digestive system, with major losses
of cellulose and apparent hemicellulose. Table V shows that
digestion of soy hulls may differ greatly between individuals.
Sometimes cellulose and lignin were almost fully recovered,
whereas apparent hemicellulose was about 50% recovered.
Fig. 6 (p. 126) shows four scanning electron
micrographs of soy hulls. Address: 1-5. NRRC, Federal

Research, Science and Education Administration, USDA,
Peoria, Illinois 61604.
7909. Erickson, Eric H.; Robins, J.M. 1979. Honey from
soybeans: The influence of soil conditions. American Bee
Journal 119(6):444-45, 448-50. June. [17 ref]
Address: 1. Bee Research Laboratories, Agricultural
Research-Science and Education Administration, USDA,
Madison, Wisconsin 53706; 2. Kennett, Missouri 63857.
7910. Luedders, V.D. 1979. Effect of maturity on competitive
ability in soybeans. Euphytica 28(2):509-13. June. [13 ref]
Address: USDA-SEA-AR, Columbia, Missouri 65211.
7911. Meyers, W.H.; Hacklander, D.D. 1979. An econometric
approach to the analysis of soybean and soybean product
markets. Washington, DC: USDA Economics, Statistics, and
Cooperatives Service. Staff Report. 41 p. June. [10 ref]
Address: Washington, DC.
7912. Soyworld (American Soybean Association, St. Louis,
Missouri). 1979. ASA leader visits China. 1(2):2. June.
• Summary: ASA CEO Ken Bader just returned from a week
in China. “The growth of the China market for soybeans will
probably be slow in the short term, but future market growth
could make China a major importer of our commodity, said
ASA Chief Executive Officer Ken Bader, after returning
from a week-long USDA Foreign Agricultural Service (FAS)
sponsored trade mission to the People’s Republic of China
(PRC).
“’There is no question of their sincerity to modernize
their agriculture as one of their top priorities,’ says Bader.
‘And I believe they are sincere in wanting to expand and
improve their livestock industry. They readily recognize
that their feeding rations are deficient in protein and they
admitted to me several times that they were going to
have to do this by feeding more soybean meal. Since they
appeared to want to expand primarily their poultry and swine
industry, the soybean will surely play a major role in this
development.’
“Bader announced that U.S. and PRC agricultural
officials agreed to exchange delegations and scientific
personnel in the areas of soybean research, production and
utilization. This was part of an 11 point agreement put forth
by six U.S. commodity associations that cooperated with
FAS to represent U.S. agricultural trade industry interests
abroad.
“In addition to the agreement to exchange technical
information in areas specifically related to soybeans, Bader
said ASA joined the U.S. Feed Grains Council and the
National Renderers’ Association in a proposal to exchange
technology for the development of the PRC’s livestock,
poultry and feed industry. That proposal was accepted as
were proposals from each of the other cooperators.”
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7913. Rubenstein, Judith. 1979. Re: Request for information
about developing a standard of identity for tofu. Letter to
Commissioner, Food and Drug Administration, 56 Fishers
Lane, Rockville, Maryland, July 23. 2 p. Typed, with
signature on letterhead.
• Summary: “It is evident that the first step in crediting tofu
as a Type A food [in the federal school lunch program] is for
the Food and Drug Administration to establish a standard of
identity for tofu. Dr. Audrey Maretzki, Director of Nutrition
and Technical Services Division for the USDA, informed
us in May that her office has requested the FDA give top
priority in its standards division to establishing a standard
of identity for tofu. We would like to lend our support to
the USDA request that the FDA establish a standard of
identity for tofu... We would be very grateful to know if the
FDA is actually working on standards for tofu or when that
process is likely to begin.” Address: Institutional Consultant,
New England Soy Dairy, Inc., 305 Wells St., Greenfield,
Massachusetts 01301. Phone: (413) 772-0746.
7914. Rubenstein, Judith. 1979. Re: Standard of identity
for tofu. Letter to Commissioner’s Office, Food and Drug
Administration, 56 Fishers Lane, Rockville, Maryland, July
23. 2 p. Typed, with signature on letterhead.
• Summary: “We would like to lend our support to the
USDA request that the FDA establish a standard of identity
for tofu.” Address: Institutional Consultant, New England
Soy Dairy, Inc., 305 Wells St., Greenfield, Massachusetts
01301. Phone: (413) 772-0746.
7915. Baker, E.C.; Mustakas, G.C.; Moosemiller, M.D.;
Bagley, E.B. 1979. Water and solute transport across
cellulose acetate membranes in the treatment of soybean
whey by reverse osmosis. J. of Applied Polymer Science
24(1):135-45. July. [22 ref]
• Summary: In processing full-fat soy flour to obtain an
acid-precipitated lipid protein concentrate (LPC) curd, an
earlier development of this laboratory, a whey by-product
results that contains soluble oligosaccharides and other
whey solids. Because of its high biological oxygen demand
(BOD), it represents a serious disposal problem. Membrane
processing in the forms of reverse osmosis and ultrafiltration
provides a new technology for solving pollution problems
in food processing wastes. One of the more attractive
aspects of reverse osmosis is its low theoretical energy
requirement, since no phase change is involved as in
evaporation or drying. Reverse osmosis has become one
of the major separation processes in less than two decades,
mainly because of the impetus supplied by the Office of
Saline Water of the U.S. Dep. of the Interior in the pursuit of
techniques for the desalination of sea water. The discovery
by Reid and Breton of cellulose acetate as an effective
membrane material for salt rejection, together with the

demonstration by Loeb, et al., of high-flux cellulose acetate
membranes, initiated this technological growth. Address:
Northern Regional Research Center, Peoria, Illinois.
7916. Leviton, Richard. 1979. Soycrafters Association of
North America. Director’s Report. Colrain, Massachusetts:
SANA. 17 p. July 28.
• Summary: Contents: I. Summary of progress. II. Financial
report. III. Proposals to the membership: 1. Establish
regional coordinators & develop infrastructure; Activities
of the RCs. 2. Soyfoods Data Book (SANA would publish
its own Green Book, like the ASA Blue Book). 3. Soyfoods
publicity program. Soycrafters questionnaire (Please
complete and return to registration desk before leaving
conference). 4. Lobbying FDA/USDA for acceptance of
soyfoods in school lunches. 5. Liaison and cooperation with
American Soybean Association and Food Protein Council.
6. 1980 SANA Conference in conjunction with INTSOY
& NRRC [at the University of Illinois, Champaign]. 7.
Children’s educational program with theater and video. IV.
Organizational plans.
The “Summary of progress” section (p. 1) begins:
“Perceiving a lull in the forward movement of the newly
formed Soycrafters Association, last October I offered to
assume leadership of SANA and to publish its journal,
Soycraft. The appointed director, Larry Needleman, found
himself swamped with work with his new tofu equipment
importing company, Bean Machines, Inc., and willingly
handed over the directorship, which consisted of one box
of folders and stationery. In January, SANA opened a
small office at the New England Soy Dairy, in Greenfield,
Massachusetts and David Kilroy joined as advertising and
production supervisor for Soycraft.” An international mailing
was done to all the 900 names on Bill Shurtleff’s mailing
list, with about a 10% response. The summer conference at
Hampshire College was a success, attracting “225 people
from all over the USA including Hawaii, Puerto Rico, three
from England, one from Switzerland, and a broad mixture
of academics, soycrafters, farmers, food technologists. As of
July 28, we had generated 65 new members (85 as of 8/27)
and 50 subscribers (87 as of 8/27).
“On June 1, SANA took new office space in downtown
Greenfield, set up files, began to accumulate review
copies [of books] for its library, and purchased an electric
typewriter. Essentially, SANA has used its funds to organize
and sponsor the Soycrafters Conference (which cost about
$14,000) and publish Soycraft #1, sixty pages long.”
Two tables (p. 2) compare the types/categories of SANA
membership and the number of members in each category in
January and in July, 1979, before and after the conference.
Two maps show: (1) The USA and Canada divided
into 9 regions. (2) Location of soycraft companies
(manufacturers) on an outline map of the USA.
Addenda: Report of the SANA Committee on
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Committees (3 p.). Overview of committees and proposed
activities. Organization chart showing relationship of SANA
membership, Regional representatives, executive board,
director, and six committees. Address: Director, SANA, 100
Heath Rd., Colrain, Massachusetts 01340. Phone: 413-6245591.
7917. Mengistu, A.; Sinclair, J.B. 1979. Seed-borne
microorganisms of Ethiopian-grown soybean (Glycine max)
and chick pea (Cicer arietinum). Plant Disease Reporter
(USDA) 63(7):616-19. July. [11 ref]
• Summary: Thirty-eight genera fungi and Bacillus subtilis
were found associated with soybean seed lots of 16 cultivars
grown in Ethiopia. In 1957 R.B. Stewart reported the
first soybean disease in Ethiopia. Address: Dep. of Plant
Pathology, Univ. of Illinois, Urbana, IL 61801. Alema
Mengistu’s present address: Debre-Zeit Experiment Station,
P.O. Box 32, Debre-Zeit, Ethiopia.
7918. Shurtleff, William; Aoyagi, Akiko. 1979. Fermented
tofu (Document part). In: Shurtleff and Aoyagi. 1979. Tofu
& Soymilk Production. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549 USA. 336 p. See p. 283-86.
• Summary: Contents: Introduction. Making wine-fermented
tofu at Quong Hop. Red, redolent & savory fermented
tofu: White-wine fermented tofu, red-wine fermented tofu,
redolent fermented tofu, savory fermented tofu.
There are two types of “Redolent fermented tofu (ch’ou
or tsao toufu): (1) Drunken (tsao-toufu-ru): Age plain or
molded tofu cubes in a mixture of sake lees (chu-tsao) and a
large portion of rice wine. For variety add cloves and orange
peels.
Green (ch’ou toufu): Age plain squares of pressed tofu
(toufu-kan) for at least 12 hours in a crock containing a
mixture of sake lees, and a green Mucor mold.
Note: This is the earliest English-language document
seen (Oct. 2011) that uses the word “redolent” to describe
ch’ou toufu.
Illustrations–line drawings: (1) Fermented tofu on
bamboo trays. (2) Increase in soluble nitrogen and free fatty
acids with aging of wine-fermented tofu (Source: Wang
and Hesseltine 1970). (3) Three types of fermented tofu. (4)
Molded tofu cubes in incubator. (5) Rolling rack of skewered
inoculated tofu (Quong Hop, San Francisco). (5) Adding
brining liquor to molded tofu cubes in jars. Address: NewAge Foods Study Center, P.O. Box 234, Lafayette, California
94549.
7919. Shurtleff, William; Aoyagi, Akiko. 1979. Using okara,
whey, curds & hulls (Document part). In: W. Shurtleff and
A. Aoyagi. 1979. Tofu & Soymilk Production: A Craft and
Technical Manual. Lafayette, California: New-age Foods
Study Center. 336 p. See p. 168-71. Illust. by Akiko Aoyagi
Shurtleff. July. 28 cm.

• Summary: This chapter begins: Okara (pronounced
oh-KAR-uh), the insoluble residue from tofu or soymilk
production (also known as soypulp or soy pulp) and whey
are two byproducts of the tofu-making process.
Both can be put to a number of creative uses, which
can serve as potential sources of income and utilize their
nutrients. Curds can be sold at low prices for institutional use
or as a ready-to-serve snack. Hulls can be ground to make
soy bran.
Okara: Every pound of dry soybeans made into tofu
or soymilk generates about 1.1 pounds or 2.5 cups (0.15
gallons) of well pressed, firmly packed okara, containing 76
to 80% moisture, 20 to 24% solids, and 3.5 to 4.0% protein.
On a moisture free basis, this okara contains 23.6 to 24.0%
protein, 8.1 to 15.2% fats, and 12.0 to 14.5% crude fiber.
And it contains some 17% of the protein from the original
soybeans. Not only is okara a rich source of dietary fiber, it
contains higher quality protein (as measured by PER, protein
efficiency ratio) than any other fraction in the tofu making
process (Hackler et al., 1963, 1967), largely due to its high
content of cystine, a limiting sulfur-containing amino acid.
(Lysine is the first-limiting amino acid in okara.) To measure
various PER values, soymilk was cold extracted and cooked
at 100ºC for 1 hour. The numbers in parentheses are PER
values: milk casein (2.86), okara (2.71), dehulled soybeans
(2.51), tofu (2.20; coagulated with glacial acetic acid),
soymilk (2.11), soy whey (1.93).
In poorer countries, a majority of the okara is used as
food. With the growing awareness of the importance of
crude fiber in human diets, okara can be utilized in foods
specially formulated with a high fiber content. Plain or
with the addition of suitable flavorings, okara can easily
be dehydrated on a drum dryer to make a dry staple; the
Johnson Boiler Co. in Japan makes drum dryers specifically
designed for drying and flaking okara. Dried okara might
be able to be milled to produce a high-fiber soy flour, which
could be used as is in breads or roasted like kinako. The first
three uses described below are nonfood.
Livestock Fodder: Most of the okara from Japanese and
American tofu shops and soy dairies is fed to dairy cattle
or hogs. Generally a local farmer picks it up from the shop
daily in his truck and pays a small price for it (several cents
a pound); in cities, some shops give it away or even have to
pay farmers to truck it away. In China many makers of tofu,
soymilk, or yuba run a hog farm adjacent to their shop and
use the okara as a primary fodder source. Ruminants (cows,
sheep, buffalo) can digest crude fiber (okara) and use it as a
nutrient source. Monogastrics (chickens, hogs) cannot utilize
nearly as much. While this way of using okara may be the
most convenient, it is relatively wasteful of nutrients and
brings only a low financial return.
Organic Compost: Added to a compost pile or turned
directly into the soil, okara adds valuable nitrogen and
organic nutrients, while helping to aerate and lighten heavy
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soils. Contact organic gardeners.
Pet Food: Okara makes a good addition to household or
commercial dog or cat foods. In Japan some large factories
sell much of their output to pet food manufacturers.
Soysage: This tasty sausage-like food, developed by
The Farm in Tennessee, is now produced commercially at a
number of U.S. tofu shops and soy dairies, and may be the
simplest and best way to utilize okara. Packed with nutrition,
it can easily be produced in large quantities.
White Wave in Boulder uses this recipe. Mix the
following ingredients in a VCM-40 and blend well on low
speed: 56 cups (15% gallons) okara, 21 cups each wheat
germ and whole-wheat flour, 14 cups nutritional yeast,
10½ cups oil, 4 cups shoyu, 14 tablespoons each oregano,
prepared mustard, and garlic, 9.3 tablespoons allspice, ½ cup
salt, 6.7 tablespoons each fennel and sage, and 1 tablespoon
cayenne, and a little diluted liquid smoke (hickory smoked
water). (Some producers add enough soymilk to give the
desired consistency.) Pack in specially made stainless steel
tubes (each tube is 3 inches in diameter, 12 inches long,
open at both ends, and capable of being opened and closed
via a lengthwise overlap seam.) Seal both ends of tube with
heavy aluminum foil. Fill a large pot with 2 to 3 inches of
water, set a rack above the water, and stand the tubes upright
on the rack. Steam cook at atmospheric pressure for 45
to 60 minutes, then allow to cool for easy removal. Open
tube along side, slide out soysage, and cut it crosswise into
8-ounce disks, which are sold wrapped in plastic wrap. To
serve, they are sliced into thin rounds and fried in oil on both
sides until crisp and golden brown, then served like breakfast
sausages (with scrambled tofu), used in sandwiches or pizza,
or mashed and used like a vegetable pate.
Crystal Hills Tofu Shop makes several hundred pounds
of soysage each week; it contains okara, whole wheat flour,
wheat germ, nutritional yeast, oil, soy sauce, honey, herbs,
and spices. Our favorite recipe is given in The Book of Tofu
(Ballantine).
Baked Goods: Many tofu shops connected to bakeries
use their okara like bran to add natural fiber and protein,
and to give a crumbly texture to breads, muffins, brownies
(usually made with carob), fudge, cookies (okara coconut
macaroons or okara peanut butter cookies), okara & tofu
gingerbread, or other baked goods. Try recipes for Wonderful
Okara & Barley Flour Muffins, and for pancakes, waffles,
leavened breads, and chapaties in The Book of Tofu. Okara
might also work nicely in Japanese-style rice crackers
(senbei). Okara contains 14.5% fiber on a dry weight basis
versus only 4% for wheat bran; large amounts may cause
intestinal distress in some individuals.
Okara Tempeh: One of the most delicious and creative
ways we know of to use large amounts of okara is in the
form of okara tempeh, a popular Indonesian fermented food
that consists of okara (alone or mixed with soybeans) bound
together into cakes or patties by a fragrant mycelium of

Rhizopus mold. The spore starter is now available in North
America and the fermentation takes only about 22 hours.
The finished product, sliced and fried until crisp and golden
brown, has a flavor described variously as reminiscent of
“southern fried chicken,” “savory veal cutlets,” or “seafood
fillets.” The concept of a tofu and tempeh shop operating
together (as many do in Indonesia) is most interesting, and
several tofu shops in North America are now preparing
both okara and soy tempeh. For full details see our Tempeh
Production (New-Age Foods Study Center) and The Book of
Tempeh (Harper & Row).
Okara Granola: White Wave Soyfoods in Boulder,
Colorado uses okara, cashews, sesame meal, safflower oil,
salt, and maple syrup. For our favorite recipe, see The Book
of Tofu. Someone should also develop an okara granola
(candy) bar that is not too sweet.
Okara Party Mix: Develop your own using toasted
okara, nuts, sunflower seeds, shredded coconut, raisins, etc.
Soysage Pâté: At White Wave, this pate is served in
delicious sandwiches. Ingredients include: soysage, tofu,
soymilk mayonnaise, mustard, celery, pickles, and sunflower
seeds. It is served on onion-herb bread with alfalfa sprouts,
tomato, and pickle. Okara & Vegetable Saute: A number of
tofu shops in Hawaii and Japan use their okara to prepare
this dish which is sold chilled through delicatessens or
natural food stores. For our favorite recipe see The Book of
Tofu.
Okara Burgers: Also called Okara & Grain Burgers
these were developed by Swan Foods in Miami, Florida.
Ingredients include organic brown rice, okara, carrots,
onions, garlic, whole-wheat flour, corn oil, sesame seeds,
rolled oats, and sea salt. Mix the okara in a VCM with
dry-cooked rice (use 2 volumes water to 1 rice), plus diced
onions and carrots, garlic powder, a little flour, and the
remaining ingredients. Puree well, then put the mixture
through a Hollymatic Burger Press; the patties, which are
not as firm as burger patties, drop out on patty paper. Freeze
immediately or okara will sour. To serve, bake at 350ºF for
40 minutes (or deep-fry); serve between buns or toast with
trimmings. Better than soyburgers but not as good as tofu
burgers. For our recipe, see The Book of Tofu.
Okara Onchom: Another popular Indonesian fermented
food, onchom (also spelled ontjom) is a close relative of
tempeh, made and served in the same way but using a
different starter culture, Neurospora. The finished product
has overtones of flavor reminiscent of walnuts or almonds.
Starter cultures for commercial use are available in small
quantities from Dr. H.L. Wang, USDA/NRRC, 1815
N. University St., Peoria, Illinois 61604. Preparation is
described in The Book of Tempeh, Professional Edition.
Other Food Uses: Okara can be used in salads (with
mayonnaise, sliced vegetables, and seasonings), in miso
as a substitute for part of the whole soybeans, as a primary
ingredient in dry breakfast cereals, or as a hamburger
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extender. Address: Lafayette, California.
7920. Soycraft (Greenfield, Massachusetts). 1979. Tofu
meets the USDA–a favorable response. 1(1):6. Summer.
• Summary: “The New England Soy Dairy Institutional
Representative, Judy Rubenstein, met with Dr. Audrey
Maretski, Director of the Division of Nutrition and Technical
Services Staff, of the Food and Nutrition Service, USDA, in
Washington DC this May to discuss a Standard of Identity
for tofu and its subsequent nationwide use in school lunch
programs.”
7921. Yao, Moon-Lan; Peng, Andrew C. 1979. The effect of
coagulants on protein content and amino acid composition
of soybean-cheese whey curd. Ohio Agricultural Experiment
Station, Research Circular No. 250. p. 48-51. July. [11 ref]
• Summary: Soymilk was mixed with “cheese whey milk”
(made by mixing sodium cheese whey protein concentrate).
The protein quality of the mixture was higher than that of
soymilk alone. Adding various coagulants (GDL, calcium
sulfate, or magnesium chloride) resulted in soft, white
gelatinous curds. Address: Dep. of Horticulture, Ohio State
Univ., and Ohio Agricultural Research and Development
Center.
7922. King, Seth S. 1979. Record soybean and corn crops
expected in U.S. New York Times. Aug. 11. p. 1, 31.
• Summary: “This fall, American farmers are expected to
produce the largest corn and soybean crops they have ever
grown...” the USDA announced today.
7923. Culpepper, Levin B. 1979. Re: The pioneering work of
his late father, W.T. Culpepper, with soybean processing in
North Carolina. Letter to Honorable Walter B. Jones, House
of Representatives, Washington, DC 20515, Aug. 13. 1 p.
Typed, with signature.
• Summary: In 1915 the writer’s late father [William Thomas
Culpepper–1885-1945] was the first person to process
American-grown soybeans in the United States. This was
recognized by the National Soybean Processors Association
in 1952 (according to the Raleigh News and Observer, 25
Dec. 1967).
According to an article in the Elizabeth City Daily
Advance (31 May 1952) “Mrs. W.T. Culpepper was
presented with a plaque by Herbert J. Waters, assistant to the
Under-Secretary of Agriculture, honoring the work her late
husband did in the discovery of soybean oil” [sic]. Address:
Elizabeth City, North Carolina 27909.
7924. Beckman, Maryann. 1979. Tofu an ancient staple in
Oriental diets. Kalamazoo Gazette (Michigan). Aug. 15. p.
B1.
• Summary: “Tofu (phonetically pronounced ‘toe-foo’) is an
ancient staple of Oriental diets that’s becoming increasingly

popular with curious consumers and may even promise to
be a ‘food of the future.’ One reason for its popularity is the
increased interest in and exposure to Oriental foods and wok
cookery, where it is often listed as one of the ingredients.
Tofu is also an inexpensive source of protein.
“Tofu, familiar to many as bean curd, is the curd of soy
‘milk.’” A short description follows of how it is made, using
coagulants such as magnesium chloride, other magnesium or
calcium salts, lemon juice or vinegar.
Tofu “is now available in many fruit, vegetable and
supermarkets. It was once available only in health food
stores and Oriental specialty shops.
“It is usually displayed with the exotic produce and sells
for about 70 cents to $1.09 a pound. Though many Orientals
produce their own or in small shops, most of that available
in Michigan markets is made by a few soy ‘dairies’ that
produce large quantities for sale in interstate markets. Most
brands are pre-packaged in water, while some are vacuum
packed.”
Describes popular ways to use tofu and compares its
protein content with that of other major protein sources, such
as cottage cheese, hamburger, and cheddar cheese. “Tofu is
also low in fat (5 grams per serving), low in calories (86)
and low in sodium (8 milligrams).” In Oriental restaurants,
it is often served as stir-fried cubes with vegetables, or with
thin strips of beef in Sukiyaki. Address: Kalamazoo District,
Consumer Marketing Agent, Michigan State Cooperative
Extension Service.
7925. Athow, Kirk L. 1979. Soybean pathology and
nematology 1928-1978. In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 39-49.
• Summary: “The history of soybean pathology in the United
States would encompass only 35 years if it had not been
for one person, Samuel George Lehman (1887-1973). His
entire professional career was spent at North Carolina State
University... Dr. Lehman did more than any other person for
soybean pathology.
“The modern era of soybean pathology began in 1943.
In that year, William B. Allington (1912-1976) joined the
USDA Regional Soybean Laboratory at Urbana, Illinois as
the first full time soybean pathologist.
Important fungus diseases of soybeans in the United
States were first reported as follows (with the earliest listed
first): Fusarium wilt 1917, pod and stem blight 1920, brown
spot 1922, downy mildew 1923, frogeye leaf spot 1924,
purple seed stain 1924, sclerotinia stem rot 1924, pythium
root rot 1926, anthracnose 1926, phyllosticta leaf spot
1927, powdery mildew 1931, charcoal rot 1939, yeast spot
1943, brown stem rot 1944, target spot 1945, stem canker
1948, rhizoctonia root rot 1950, phytophthora root rot 1951,
mycoleptodiscus root rot 1954, fusarium root rot 1961,
thielaviopsis root rot 1970, neocosmospora stem rot 1972,
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black root rot 1972.
Important bacterial disease of soybeans in the United
States was first reported as follows: Bacterial blight 1919,
bacterial pustule 1922, wildfire 1925, bacterial crinkle leaf
1965.
Important virus diseases of soybeans in the United
States were first reported as follows: Soybean mosaic 1921,
bud blight 1941, bean yellow mosaic 1948, bean pod mottle
1958, cowpea chlorotic mottle 1968.
Important nematode diseases of soybeans in the United
States were first reported as follows: Root-knot nematode
1923, sting nematode 1951, cyst nematode 1954, root lesion
nematode 1956, reniform nematode 1967, lance nematode
1968. Address: Purdue Univ., Indiana.
7926. Baker, E.C.; Moosemiller, M.D.; Mustakas, G.C. 1979.
Computer optimization of reverse osmosis processing of soy
whey with cellulose acetate modules. J. of Applied Polymer
Science 24(3):749-62. Aug. [41 ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
7927. Bernard, Richard L. 1979. [Soybean] germplasm
resource development. In: R.W. Judd, ed. 1979. 50 Years
with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 8-16.
• Summary: “The soybean collection is heavily used, with
over 10,000 packets sent out each year.” Address: AR-SEAUSDA, Univ. of Illinois.
7928. Deeslie, W. David; Cheryan, Munir. 1979. Enzymemodified proteins: A new generation of functional food
ingredients. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 21(3):10-11. Summer.
• Summary: “The food industry is constantly searching for
new and better food ingredients to use in making palatable,
safe, and nutritious products. Particular attention is being
paid to developing modified proteins for foods such as meat
extenders, sauces, gravies, and whipped toppings. After
the nutritional value and safety of protein ingredients are
established, the functional properties responsible for making
a food palatable and appetizing become paramount.
“During the past decade utilization of plant proteins,
especially from soybeans, has increased tremendously,
primarily for nutritional and economic reasons. In many
cases, however, the texture or flavor needs to be altered for
certain uses. Functionally modified proteins, collectively
known as hydrolyzed proteins or hydrolyzates, have been
introduced quite recently to meet this need.
“The usual raw materials for manufacturing
hydrolyzates are meat, fish, blood, dairy products, grains,
alfalfa and other leaves, and oilseeds such as soybeans,
peanuts, and cottonseed. Either chemical (acid or alkali) or
enzymatic methods can be used to produce hydrolyzates.

In acid hydrolysis, strong acids at high temperatures break
the chemical bonds of the protein. Uncomplicated but
relatively harsh, this treatment can result in some loss of
essential amino acids and in undesirable side-reactions with
nonprotein components of the reaction mixture. Alkaline
hydrolysis also requires fairly extreme conditions for
producing the reaction. Consequently there is always the
danger that lysinoalanine, a potentially toxic by-product,
may form. In addition, the large amount of residual acid or
alkali in the hydrolyzate limits its use in most food products.
“Enzyme hydrolysis: Enzyme hydrolysis is an attractive
alternative to chemical treatment because the process is mild.
Moreover, the inherent specificity of various proteolytic
enzymes should enable us to control the nature and extent of
hydrolysis and thus the functional properties of the product.
“Two major problems associated with this method have
so far limited its general use. First, the cost of enzymes
in conventional, batch-type hydrolytic systems can be
prohibitive. The protein source and the enzyme are typically
mixed in suspension at the optimum temperature and pH
for a few hours. When the desired degree of hydrolysis is
obtained, the enzyme is inactivated either by changing the
pH, increasing the temperature, or both. Hence the enzyme
can be used only once. The heat treatment also adds to the
cost of this method.
“Second, the extent of the reaction must be carefully
controlled. The few studies published to date indicate that if
hydrolysis goes on too long or is uncontrolled, off-flavors or
bitterness may develop.
“The bitterness, which arises from the production of
small peptides, seems to be especially pronounced if peptides
with a molecular weight of less than 6,000 are produced.
However, our research indicates that this condition depends
to some extent on the protein and on the specificity of the
enzyme. Milk and soy proteins in particular often develop an
intensely bitter flavor when hydrolyzed.
“Many of the unwanted effects can be overcome
by using enzyme immobilization and ultrafiltration, two
technologies that are developing rapidly. In the first of these
processes, the enzyme is immobilized, either by chemical
procedures or physical adsorption, when attached to a solid
support such as silica, alumina, or iron oxide. The reaction
mixture is then allowed to flow through a column containing
the immobilized enzyme. The extent of hydrolysis is
controlled essentially by the flow rate or length of time in
the reactor. A major drawback is that immobilization causes
a large drop in enzyme activity. The procedure is also fairly
expensive. Ultrafiltration, an alternative to immobilization,
is being investigated at present in the Department of
Food Science under a grant from the Illinois Soybean
Program Operating Board. This process uses ultrafiltration
membranes, which are essentially filters with very fine pores
that retain macromolecules but permit passage of small
molecules. The basic concept is illustrated in Figure 1.
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“Enzyme-membrane reactors have been demonstrated
by other researchers for hydrolysis of starch, and alfalfa,
cottonseed, and fish proteins. In these early studies, however,
several problems were encountered, for example, poor
engineering design of the units and a fairly rapid drop in
reactor output from the accumulation of unhydrolyzed
material on the membrane. Our approach was to design
and perfect the ultrafiltration unit and the reaction vessel
separately, then to merge the two parts of the system, and
finally to optimize the entire system.
“In the operation we developed, a continuous stirredtank reactor is connected to a hollow fiber ultra-filtration unit
in a closed-loop system. Enzyme and protein are allowed
to react in the vessel until the desired degree of hydrolysis
is obtained. At this point the reaction mixture–consisting
of enzyme, unreacted and partly hydrolyzed protein, and
hydrolyzate–is pumped under pressure past the ultrafiltration
membrane.
“The hydrolyzate molecules, being smaller than the
pores of the membrane, pass through and are removed as
product. The enzyme and those partly or unhydrolyzed
protein molecules too large to go through the membrane
are returned to the vessel for further reaction. By
careful selection of operating parameters and membrane
characteristics, a continuous steady-state operation can
be achieved. Since the enzyme is still in its soluble form,
diffusional resistances are much less and enzyme activity is
much higher than in immobilized systems.
“Advantages of membrane reactor” This type of
operation has several advantages. The enzyme stays within
the system and hence can be recycled and used a number of
times, thus vastly improving the productivity of the system
and the efficiency of enzyme utilization. Unlike the batch
process, the continuous process can operate for an extended
time and is relatively easy to maintain.
“Most important, in ultrafiltration fairly close control
of molecular size is possible. With the hollow fiber unit
having a molecular weight cut-off of 10,000, the product
averaged 92 percent protein (N x 6.25) and 7 percent ash,
compared with 93 percent protein and 4.5 percent ash
for the unhydrolyzed protein isolate used as feed in the
reactor. The product’s molecular size, determined by gel
permeation chromatography, indicated that there were three
major peptide fractions in the product. The largest one
corresponded to 2,500 molecular weight and the others to
900 and 180.
“The molecular weight or size of the product appears
to be controlled essentially by the membrane’s pore size,
while the percent hydrolysis or yields are controlled by the
amount and activity of the enzyme, reaction volume, flow
rate, and substrate concentration in the feed. (Yield is defined
as product output rate divided by feed input rate.) With our
enzyme-membrane system we have obtained yields in excess
of 90 percent, compared with 65 percent in conventional

batch hydrolysis systems.
“Functional properties: Solubility is the most important
functional property of a protein, which generally has to
be in solution to exert its other desirable properties. Many
commercial protein isolates are not too suitable for food
product formulation, primarily because of poor solubility.
The hydrolyzate, on the other hand, is completely dispersible
over the entire pH range, and so can be used to fortify acidic
foods or beverages. Other properties of interest include
emulsification, whipping, foaming, and water binding.
Researchers in the field commonly believe that functional
properties are governed to a large extent by molecular
size. The ultrafiltration method of producing hydrolyzates
now affords the opportunity to study such effects. The use
of membranes with different pore sizes should produce
hydrolyzates of correspondingly different molecular sizes,
each of which probably has a unique set of functional
properties.
“Protein hydrolyzates are important in formulating
special diets to treat people who are allergic to proteins or are
unable to properly digest and absorb protein from a normal
diet. In such cases predigested, protein-based products
are relied upon, but they are expensive when produced by
conventional means.
“Whether made by a chemical or an enzymatic process,
protein hydrolyzates are generally recognized as safe.
However, people who consume large amounts of acidhydrolyzed protein should do so with caution because
of the excess salt levels in these products. In the future,
ultrafiltration reactors may prove to be a practical method
for producing safe yet relatively inexpensive protein
ingredients.” Address: 1. Graduate Research Asst.; 2. Asst.
Prof. Both: Dep. of Food Science, Univ. of Illinois, Urbana.
7929. Eldridge, Arthur C.; Black, L.T.; Wolf, W.J. 1979.
Carbohydrate composition of soybean flours, protein
concentrates, and isolates. J. of Agricultural and Food
Chemistry 27(4):799-802. July/Aug. [22 ref]
• Summary: Products tested include: Nutrisoy 7B, toasted
Nutrisoy, and unflavored minced TVP (from ADM), Baker’s
Concentrate, Promosoy 100 [soy protein concentrate made
by aqueous alcohol leach process], and Promine D [isolate]
(from Central Soya), uncooked flavored Crumbles [textured
soy flour] (General Mills, Inc.), undenatured GL-301 [soy
protein concentrate made by dilute acid leach process],
and denatured Patti-Pro [soy protein concentrate made by
dilute acid leach process] (Griffith Laboratories, Inc.), FPC
[food protein concentrate, made by steaming & water leach
process] (Swift and Co.), Edi-Pro N, Edi-Pro A, Supro 700,
Supro 610 (isolates from Ralston Purina Co.).
Dehulled, defatted soybean flours contained the
following mean sugar content: rhamnose 0.6%, fucose 0.1%,
ribose 0.1%, arabinose 2.4%, xylose 1.0%, pinitol 0.9%,
mannose 0.9%, galactose 7.6%, and glucose 8.1%. The same
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sugars were found in soybean protein concentrates; however,
the amount of each was less. Soybean protein isolates
contained mannose 0.8%, galactose 0.5%, and glucose
0.5%, with traces of the other five sugars. Address: Northern
Regional Research Center, Peoria, Illinois.
7930. Goldich, Judith C. 1979. USSR agricultural
trade 1955-77. A historical perspective. USDA Foreign
Agricultural Service. FAS M-289. 80 p. Aug.
• Summary: “Soviet agricultural trade expanded rapidly after
1971, following many years of generally modest growth,
with most of the gains occurring in imports. The USSR
maintained net exports of grains for a long period–through
1963 and again in the late 1960’s–only to abandon that role
in the 1970’s. Since 1971, it has been a net grain importer in
every year but 1974.
“At present, the country also is a net importer of meat
and animal products, vegetables, beverages, tobacco, and
some other raw agricultural products, and a net exporter of
fur and cotton.
“The Brezhnev regime has attempted to increase
production and distribution of consumer goods to the public.
Real wages have increased substantially since the 1960’s,
providing the population with ever greater amounts of
disposable income” (p. 1).
“Oilseeds: USSR oilseed production (including oilseeds,
seeds from fiber crops, and from miscellaneous crops) is
severely limited by climatic conditions. At present it ranges
from 11 million to 13 million tons per year. Sunflowerseed
accounts for around 5-7 million tons of this total–the
USSR is the world’s largest producer of sunflowerseed and
cottonseed. Soybean production, in contrast, reaches only
about 500,000 tons annually, although efforts are underway
to increase output.
“Despite Soviet dominance in world sunflowerseed and
cottonseed production, total oilseed output is estimated to
be well below requirements. Consumption of vegetable oil
and oilseed meal produced from domestic crops remains low
because of inadequate supplies.
“Requirements for both oilmeal and vegetable oil
are increasing, however. Oilseed meal production has not
generally exceeded 5 million tons per year. Expanding
livestock inventories have created a continuing livestock
feed protein shortage, which the Soviets so far have declined
to remedy with imported oilmeal. Vegetable oil production
has about doubled since the mid-fifties but is also below
requirements” (p. 2).
Oilseeds and products are also discussed on pages 4-5.
Table 25, USSR soybean imports, 5-year averages,
1956-1975, and annual 1955-1977 (p. 28) shows that from
1955 to 1960 the People’s Republic of China (PRC) was
the main source of Soviet soybean imports, averaging about
500,000 metric tons a year. The USA started to export
soybeans to the USSR in 1972 and Brazil began in 1973.

Address: Centrally Planned Economies Div.
7931. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978. In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council.
86 p. See p. 2-7.
• Summary: “To satisfactorily discuss soybean varietal
development over the past fifty years, some attention should
be given to developments prior to 1928.
“Interest in soybeans had become great enough by
1907 for the U.S. Department of Agriculture to hire a man
to spend most of his time on soybean research. Along with
his work with soybeans, W.J. Morse had responsibilities for
cowpeas, mung beans, and several other annual legumes. In
addition to his own plantings in the Washington [DC] area
and on a farm near Monetta, South Carolina, W.J. Morse
distributed seed of new introductions to anyone expressing
an interest in soybeans. This program served to get many of
our older varieties established. Among his closest contacts at
the State Experiment Stations were C.B. Williams in North
Carolina and W.L. Burlison at Illinois.
“All varieties grown in 1928 to be harvested for seed,
were to a great extent the result of someone primarily
involved in some other activity planting soybean seed that
was sent to them by W.J. Morse. It is also quite likely that
W. J. Morse visited these plantings and permitted his quiet
enthusiasm to somehow influence the individual toward
thinking he was growing a crop with a great potential.
“About 1928, the U.S. Department of Agriculture
employed a second man to do research with soybeans.
However, J.L. Cartter’s role was primarily to evaluate the
many soybean introductions from eastern Asia for their
composition of oil and protein. At this time soybeans
were a forage crop. That a man was employed to study the
composition of the seed indicates that men in a leadership
role within the research organization of the U.S. Department
of Agriculture recognized the future of the soybean to be in
utilization of the seed for oil and protein rather than in the
use of the entire plant in an immature stage for forage. In
their book, The Soybean, by Piper and Morse published in
1923, the authors express optimism of soybeans becoming a
major farm crop but state ‘but not as a forage crop.’
“In 1936 the U. S. Regional Soybean Laboratory was
established to serve the 12 North Central States. The concept
of this Laboratory was never fully financed. Plans called for
production research and research to develop industrial uses
for the beans. The first research programs for improvement
of soybeans by breeding were included in the production
research program.
“The breeding research was supported in a rather limited
manner. Martin Weiss, who had completed work toward a
Master of Science degree, was employed on a full-time basis
to work cooperatively with the Iowa Agricultural Experiment
Station, but was allowed to continue his studies toward a
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PhD degree. Upon the retirement of W.J. Morse in 1950,
Martin replaced Morse as Investigations Leader for soybean
research within the Agricultural Research Service. This then
became a full-time position as responsibilities for cowpeas,
mung beans, etc. were directed elsewhere.
“One-half time positions for varietal development work
were established in cooperation with the Illinois, Indiana,
Ohio and Missouri Agricultural Experiment Stations.
Leonard Williams was hired at Illinois and he became a
full-time employee after completing studies leading to a
PhD degree in 1937. Al Probst at Purdue was also one of the
original employees, but did not become a full-time employee
until 1938.
“A cooperative program for the Southern States
was initiated in 1943 with research located at Stoneville,
Mississippi and Raleigh, North Carolina. Paul Henson, now
famous as the father of Jim Henson of the Muppets, was
located at Stoneville until he was transferred to other work
at Beltsville [Maryland] in 1948. I was located at Raleigh,
North Carolina until I transferred to Stoneville. Herbert
Johnson then took over at Raleigh. In 1955 a third location
for breeding research was established at Gainesville, Florida.
“By 1954 U.S. soybean acreage harvested for beans
had reached 17 million with an average yield of 20 bushels
per acre. At that time there were six people employed by the
U.S. Department of Agriculture as soybean breeders. It was
another 10 years before any State Experiment Station had an
employee giving full time to soybean breeding research.
“The Coker Pedigreed Seed Company of Hartsville,
South Carolina has given some attention to soybean selection
and breeding for about 50 years [i.e. since about 1929].
They have had a full-time breeding program with soybeans
since the mid-fifties. For many years Coker’s were the only
commercial seed company actively engaged in soybean
breeding. After establishing the Plant Variety Protection Act
in 1971, many commercial companies became interested
in soybean varietal development. The number of federal,
state, and private plant breeders is now approximately 75.
However, the 29.5 bushels per acre average on over 63
million acres harvested in 1978 was made with varieties
developed by the 12 to 15 breeders on the job in the mid1960’s.
“Morse and Cartter, in 1939, described 108 varieties
of soybeans. All were introductions from Asia, selections
from introductions, or natural crosses that had occurred
among introductions. Of the 108 varieties described, 37 were
considered to be seed producing types. Only 14 of these
were grown on any appreciable acreage. Dunfield, Illini,
Macoupin, Manchu, Mandarin, Mandel, Mukden, Richland,
and Scioto were the principal varieties grown in the North
Central States for seed production. Arksoy, Haberlandt,
Mammoth Yellow, Tokyo, and Woods Yellow were the
major varieties planted for seed harvest in the South. Several
of these varieties are in the parentage of varieties now in

production.
“Since 1942 one hundred twenty-four soybean varieties
have been registered by the Crop Science Society of
America. Of these number five of the older varieties were
selections from introductions. All other were selections from
segregating populations resulting from planned crosses.
“Introductions from the northeastern providences of
China were the source for varieties such as Dunfield, Illini,
and Mukden which were some of the more widely grown
varieties in the north central region. A major step in varietal
improvement was made with the release of Lincoln in 1944.
Lincoln resulted from a cross made by Woodworth at Illinois
and selected jointly by Williams and Woodworth. Lincoln
had a 4-year average yield 17% greater than the mean for
Dunfield and Illini, the varieties it replaced. Lincoln was
also superior to these two varieties in resistance to lodging
and in oil content of the seed. Another variety having a
major impact on production was Hawkeye, released in 1948.
Hawkeye was earlier in maturity than Lincoln. It remained a
major variety for approximately 20 years.
“In addition to the impact Lincoln had on soybean
production, it also played an important role as a parent.
Leonard Williams crossed Lincoln with Richland and then
backcrossed to Lincoln. Four major varieties came out of
this material–Clark of maturity group IV, Chippewa of
maturity group I, and Ford and Shelby of maturity group III.
In 1965 these four varieties were estimated to be grown on
approximately 30% of the U.S. acreage. Lincoln parentage
is very evident in the highly productive and widely grown
variety Williams.
“In the South, the first variety to have a major impact
on production was Ogden, released from the Tennessee
Agricultural Experiment Station about 1943. Ogden
produced well but was weak in seed holding and had green
seed coats. The green seed coat was disturbing to Japanese
buyers after purchasing yellow soybeans. Lee released in
1954 had an even greater impact on production in the South.
Lee yielded well, held its seed extremely well, and was
resistant to several foliar diseases which were responsible for
reducing seed yield. Because of Lee’s performance acreage
began to increase. For several years Lee was grown on about
85% of the soybean acreage in the South. Lee or lines closely
related are in the background of most varieties now grown in
the South. Bragg, released in 1963, had a sister line of Lee
as one parent. Bragg was 10 days later than Lee and soon
became one of the major varieties in the U.S.
“Soybean production in the U.S. covers a range of over
20 degrees latitude. This means that productive varieties
were needed of different maturity classifications and with
production qualities to fit the different production regions.”
Continued. Address: ARS, SEA, USDA, Delta Branch Exp.
Station, Stoneville, Mississippi 38776.
7932. Hartwig, Edgar E. 1979. Soybean varietal development
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1928-1978. Continued–Document part II). In: R.W. Judd, ed.
1979. 50 Years with Soybeans. Urbana, IL: National Soybean
Crop Improvement Council. 86 p. See p. 2-7.
• Summary: (Continued): “As soybeans were grown in Asia
with small units and hand culture, shattering was no problem.
In fact, varieties that shattered could perhaps be tramped
out more readily. Planting for machine harvest and at higher
fertility required that our varieties have greater standability
as well as an ability to hold their seed for several weeks after
reaching harvestable maturity.
“Foliar diseases and root-knot nematodes were
recognized as factors limiting yield as research on variety
development began in the South. Consequently parents were
selected to contribute resistance to major disease problems.
Less attention was given to disease resistance in the North
until phytophthora rot was recognized as a problem in the
area of northeast Indiana–northwest Ohio in the early 1950’s.
Breeding programs were modified to permit incorporating
resistance to phytophthora rot. Several varieties were
modified by back-crossing. Harosoy 63 and Clark 63 were
among the first phytophthora rot resistant varieties to be
released.
“Breeding varieties with resistance to phytophthora rot
continues to receive major attention in the central south as
well as the north central region. We now recognize nine races
of the organism causing phytophthora rot. The variety Tracy
is resistant to all of these races. However, additional isolates
have been found which will kill Tracy when the hypocotyl is
inoculated in the greenhouse. Thus the plant breeder must be
continually alert to new strains of pest problems.
“Identification of the soybean cyst nematode in North
Carolina in 1954 has made it necessary for plant breeders to
search the germplasm collection for sources of resistance.
A productive resistant variety was supplied to Foundation
Seed Stocks organizations in four states within 10 years after
a source of resistance was identified. Second cycle varieties
such as Forrest and Centennial not only had good resistance
to the more common forms of cyst nematodes, but are top
producers in the absence of cyst nematodes. However, as
cyst resistant varieties came into production we recognized
another strain of the cyst which reproduced readily on
varieties such as Forrest and Centennial. Another search for
resistance had to be made and a new program initiated to
incorporate this resistance. The variety Bedford, resistant to
the newly recognized strain of cyst nematodes as well as the
old, was released in 1977.
“Although resistance to cyst nematodes is important for
a variety to be grown on infested soil, it now appears that
much of the yield depression attributed to cyst nematodes
in the central south, is the result of low fertility resulting
from continuous cropping of soybeans with inadequate
fertilization.
“In order to make progress in developing more
productive soybean varieties, the plant breeder must

recognize factors which limit yield. The physiologist has
offered little assistance in identifying factors which would
contribute to increased yield. Thus, incorporating resistance
to pest problems has been one of the major approaches for
improving seed yields or reducing the hazards to production.
Pest problems have offered greater limitations to production
in the South than in the North.
“In addition to resistance to fungi, bacteria, viruses, and
nematodes, we have also identified good resistance to foliarfeeding insects. No varieties have been released from this
program, but progress is well underway. We have recognized
a considerable range in rate of insect development among
varieties now in production.
“Loss from stink bug feeding is severe in some areas
each year. Feeding by the stink bug on the developing
soybean seed may cause the pod to fail to develop or for
the seed to be of lower quality. The grower suffers a loss in
yield and frequently a lower price. The stink bug transmits
a yeast fungus on its mouth parts which causes much of the
problem in the seed. We have identified a soybean strain
which appears highly resistant to the yeast fungus when it
is introduced into the developing seed. Work is underway to
transmit this quality to productive varieties.
“Seed quality is frequently a problem where varieties
mature under conditions of high temperature and frequent
light rains. An impermeable seed coat character has been
transferred from the wild soybean to a productive cultivated
type. Pilot studies show greatly reduced deterioration in
the field. The normal harvesting operation gives sufficient
scarification for most of the seed to germinate. Further
scarification will occur in seed processing and handling.
“At times we read that the germplasm base for
soybean varieties is narrow and thus our varieties are
vulnerable to destruction. Variability in itself does not insure
protection. High levels of resistance to pest problems are
usually rare and must be identified in carefully conducted
research programs. Once the resistance is identified it
must be transferred to a productive type in a well managed
breeding program. For example, in developing a variety
with resistance to race 4 of the soybean cyst nematode, we
screened over 35,000 F2 seedlings in 3 cycles of a modified
backcrossing program to obtain 125 agronomically desired
types for advancing to replicated tests for yield evaluation.
“Many germplasm lines have been used in breeding
programs. Unless a specific quality is obtained or high
productivity they are not continued in the breeding program.
It is the lines with the Lincoln or Lee backgrounds that give
the productivity. There is no reason for a farmer to select a
variety with a 10% lower yield level just to achieve diversity,
since diversity in itself offers no protection. In the U.S. we
have people of many backgrounds. With an outbreak of
influenza we see little protection from diversity.
“Where protection is needed we do have diversity, but
this diversity was identified and incorporated in a planned
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program covering a 30-year period. The variety Forrest has
in its background several strains from northeast China, two
strains from south central China, plus strains from Korea and
Japan. However, Forrest is widely accepted because of its
productivity, not because of its diverse background. Forrest
is resistant to two species of root-knot nematodes, two races
of soybean cyst nematodes, reniform nematodes, to the major
foliar diseases that we have in the South, and has a moderate
level of resistance to phytophthora rot.
“Progress has been made in developing highly
productive types higher in protein and lower in oil than the
general trend of varieties in production. These types may
have a place in our production program should sunflower,
palm oil, or other oilseed crops be greatly expanded. High
protein types may also have a specialty market for direct
food uses.
“Interest has been expressed in greatly modifying soy oil
composition. The variability within the soybean germplasm
collection does not offer promise for rapid progress in this
regard.
“Any variety developed by a plant breeder must be
productive if it is to be grown. At times appearance factors
may influence acceptance. However, we must realize that
U.S. markets frequently offer discounts, never premiums.
Thus, however seed composition may be modified, seed
yield cannot be sacrificed. Similarly as we build in protection
against pest problems, yield cannot be sacrificed.
“Soybean varieties have been available for production in
the northern latitude of the U.S. for some time. This year we
will have several thousand acres of soybeans grown in the
Rio Grande Valley [of southern Texas]. This gives us a series
of productive varieties covering a latitude range of about
48º to 26º. As the plant breeder develops more productive
varieties, he must have the help of other disciplines in
identifying factors which limit productions. As these
limiting factors are identified, then our germplasm collection
becomes an even more valuable asset as a place to search
for characters which can permit us to improve our breeding
material.
“Variety development is a continuous building program.
As new limiting factors are recognized the character to
correct these factors must be added, not substituted for other
desired qualities. In the past 30 years the number of soybean
breeders has increased manyfold. However, we will probably
continue to depend on a few moderately well financed
research centers for major varietal improvements.” Address:
ARS, SEA, USDA, Delta Branch Exp. Station, Stoneville,
Mississippi 38776.
7933. National Soybean Processors Assoc. 1979. Selected
events, quotes, and highlights in the history of NSPA.
Washington, DC. 7 p. Aug. 24. 28 cm. [5 ref]
• Summary: An in-depth chronology of this important
organization consisting of 64 individual events from 1930

to 1978. The trade group was named National Soybean Oil
Manufacturers Association from 1930 to 1936. The entries
read:
“1930: First rules to govern the purchase and sale of
soybean oil adopted; the association officially adopts the
spelling of the word ‘soybean’ as one word, rather than ‘soya
bean.’
“1930: First General Meeting of Members. Getting
involved right away with government matters, it was
recommended that ‘the association exert its influence
in having an Act of Congress passed providing for the
marketing of soybeans under the Grain Marketing Act
instead of under the Seed Division.’
“1930: From minutes of an Executive Committee
meeting: ‘A general discussion ensued in connection with
the recent ruling at Washington permitting colored margarine
to be sold with a tax of ½ cent per pound when made of
imported palm oil.’ Dairy interests wanted a tax of 10 cents
per pound to discourage the import of palm oil, but NSPA
felt that ‘would be rank discrimination.’ Besides, it would
also discourage the use of soybean oil.
“1930: The association published a pamphlet on
‘soybean oil meal.’ It was agreed that the association’s
research program was ‘so vast an undertaking that no one
academic institution was equipped to handle the problem,’
thus a number of universities were contacted. It was thought
advisable to hire an Executive Secretary, and pay for him by
making an assessment on the basis of the bushels crushed.
“1932: The association decided to systematically
support the American Soybean Association, and appealed
to processors to ‘make a contribution of $5 or $10 or less
to help meet the deficit incurred by our sister association on
account of bank failures.’”
“1933: NSPA total dues receipts were $659.51;
expenditures were $272.12 (of which the largest was a $150
contribution to ASA), with a surplus of $387.39 on the year.
“1933: The association filed a protest with the Institute
of American Meat Packers, which had published a bulletin
warning that the feeding of soybean meal resulted in soft
pork.
“1934: The University of Illinois dramatized its
campaign for soy oil utilization by painting all of its
agricultural buildings with soybean oil paint.
“1935: An Iowa Congressman assured the association
that soybean processing would continue to be exempt
from the agricultural processing tax (later declared
unconstitutional by the Supreme Court anyway), because
soybeans were a ‘non-basic commodity.’
“1936: A report to the Executive Committee
recommended a permanent, centralized office staff, in part
because of the need for continuous government relations
activity. ‘Our Washington problems are more likely to
increase than to decrease, and it is confidently believed that
an effective organization for handling these problems can
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and should be built up without delay.’
“1936: The National Soybean Processors Association is
officially adopted as the association’s name-changed from
the National Soybean Oil Manufacturers Association. The
new Executive Secretary–Edward Dies–insisted on the name
change as a condition of his hiring.
“1936: USDA approved establishing a U.S. Regional
Soybean Industrial Products Laboratory at the University of
Illinois.
“1937: Total sales of NSPA member firms was $32.4
million.
“1937: NSPA asked the U.S. Tariff Commission to slap
50% duties on the importation of foreign soybean oil and
meal.
“1937: NSPA established a Soybean Nutritional
Research Council, principally to disseminate proper
information about the uses of soybean meal.
“1938: NSPA examined the ‘uneconomic and perilous
practice of making long time commitments on soybean oil
meal at a flat price, thus incurring severe carrying charge
losses.’
“1938: NSPA established a Crop Development
Committee, to bring about larger crops, ‘especially in Iowa.’
“1939: NSPA first exhibited at another association’s
meeting, namely, the World Poultry Congress, convened in
Cleveland [Ohio].
“1939: From the President’s Report: ‘No other
agricultural, processing or merchandising group enjoys
greater friendship with the growers than exists between our
Association and the American Soybean Association, and I
regard the continuance of this mutual assistance policy one
of our major responsibilities.’
“1940: NSPA began distribution of growers’ literature
through the vocational agricultural education program.
“1941: NSPA defeated an attempt by the Bureau of
Marine Inspection and Navigation to classify soybean meal
and cake as a hazardous article.
“1941: NSPA effectively countered ‘ugly rumors’ that
feeding soybean meal caused yellow fat and dark colored
meat in beef cattle.
“1941: NSPA was first investigated by the Federal
Trade Commission, on the basis of complaints that members
conspired to sell soybean oil at a fixed price. Result: the
allegations were found baseless.
“1942: NSPA established an Edible Soybean Committee,
and the government asked for a bid on 25,000 pounds of
‘edible soybeans’ for use in the tropics.
“1942: From the President’s Report: ‘A few years ago
some authorities looked upon a hundred million crop as the
saturation point. This past year such a crop was handled
with comparative ease. We now face a crop twice as large. It
constitutes a challenge to the ingenuity and operating talent
of our industry.’
“1943: The annual meeting was held in September for

the first time (it had always been in October), and a bylaw was approved permitting September meetings, since
‘members had found it difficult to attend a meeting right after
the crop starts moving.’
“1943: NSPA went on record for the first time deploring
the ‘wholly inadequate’ commitment of research money
by USDA to soybeans, and requesting an increase in the
appropriation from $33,000 to $100,000. (USDA responded
with an increase to $68,000.)
“1943: NSPA’s Soybean Nutritional Research Council
had to warn agronomists to stop breeding soybeans designed
to produce oils with higher iodine value (thereby to enhance
the paint-manufacturing characteristics), but rather to start
breeding varieties that would enhance the oil’s edible value.
“1945: NSPA formed a Special Committee on
Margarine, to develop ways to include ‘the greater use of
soybean meal in the manufacture of margarine.’
“1945: NSPA’s President also served as chairman of the
board of the new Soybean Flour Association, which got the
Food and Drug Administration to allow the inclusion of 3%
soy flour in white bread.
“1945: Two shortages plagued the industry: fuel oil and
freight cars. Plus ca change, plus c’est la meme chose.
“1945: From a memorandum to the NSPA Board: ‘It
has become increasingly clear that most businesses today
are living in a fool’s paradise by thinking that they are to
be freed of government control and supervision. The real
trend is in the other direction. The industries that exercise
continuous vigilance in Washington... will improve their
position over those industries which take an indolent or
negative attitude.’
“1945: NSPA establishes a Washington office by
retaining a permanent representative in the capital city.
“1945: NSPA retains legal counsel for the first time.
“1946: The effectiveness of NSPA trading rules were
‘severely tested,’ because: ‘With the return of free trading
and the violent fluctuations experienced during this past year,
the trading rules again assumed considerable significance.’
“1947: The first U.S. government purchases of soybean
oil and soybean meal for overseas relief went to Greece,
Austria and Italy.
“1948: The National Soybean Crop Improvement
Council (NSCIC) is established by NSPA, and Ward Calland
is named its Managing Director.
“1951: From the annual report of NSPA’s Washington
representative: ‘Although it is a theorem of political science
that government regulation deadens the urge of private
initiative, I question whether I have ever seen such a display
of the exercise of private initiative as was everywhere
evident while we were all calculating our price ceilings
under the General Ceiling Price Regulation. If all the man
hours and creative energy which has been devoted to the
calculation of price ceilings under GCPR, CPR 6, CPR 7,
CPR 22 and the many other OPS orders, had been devoted to
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production, we no doubt would be able to feed and arm the
world in a lavish style.’
“1953: From the President’s Report: ‘This year will
witness the first sizeable carryover of soybeans from the old
crop into the new crop. Always in the past, as the old year
ended, we have been plagued by a shortage of soybeans and
a consequent skyrocketing in soybean and soybean product
prices. These year-end gyrations were not profitable for
either soybean growers or soybean processors... I sincerely
hope that we may have in the future a regular carryover
of soybeans so that a more orderly marketing of the raw
materials and our end products may be established.’
“1954: NSPA begins publishing the ‘Washington Soy
Letter,’ a forerunner of the NSPA Weekly Review. The
Soy Letter, however, was distributed to all members of
Congress from soybean-producing states, all members of
the American Feed Manufacturers Association, meal and oil
brokers, soybean scientists, country elevators and members
of the Chicago Board of Trade–as well as NSPA members.”
Continued. Address: Washington, DC.
7934. Scott, Walter O. 1979. Cooperative extension efforts in
soybeans. In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council.
86 p. See p. 64-67.
• Summary: The Smith Lever Act officially established
the Extension Service in 1914. But prior to 1914 the word
“extension” was already an accepted word at U.S. colleges.
Cornell [Ithaca, New York] had established a Department of
Extension in 1900. Illinois organized an extension staff in
1901, and these people worked through Farmers’ Institutes.
William J. Morse “probably deserves more credit than
any other one person for the establishment of soybeans in the
U.S. Even though he was a member of the USDA research
staff, he was a tremendously effective extension educator...
I have heard the late J.C. Hackleman talk about him on
many occasions. In 1974 Martin Weiss wrote Dr. Howell
the following: ‘... on rare occasions he (Morse) would let
his hair down and describe some of the early experiences–
how he would take a few bushels of soybeans with him as
he traveled by train into the southeast; how he would hire
a spring wagon and team of horses at the livery stable and
strike out across country; how he would induce them to plant
a few rows from the seed he had.’ This is how he found some
of the strong cooperators, such as the family at Monetta,
South Carolina.’” Note: In 1936 a soybean variety was
named “Monetta.”
The “beginning of real acceptance of soybeans by
American farmers started in the late teens. Notes made by
J.C. Hackleman state that the soybean acreage in Illinois
increased from 500 acres in 1914 to 3,288 acres in 1919. The
persons who are linked with the early history of soybeans
were mostly on the job before 1929 and had already fallen
in love with soybeans. By 1929 they had developed their

extension education program to promote soybean production.
In the Midwest these would include the familiar names of
J.C. Hackleman in Illinois, Keller Beeson in Indiana, Ed
Dyas in Iowa, and George ‘Soybean’ Briggs in Wisconsin.”
In the early days you had to sell soybeans to farmers. These
extension pioneers were “soybean evangelists.”
“The popularity of soybeans really took an upward turn
in about 1920. The first Corn Belt Soybean Day was held on
the Fouts Brothers farm near Camden, Indiana, September
3, 1920. Over 1,000 people from Indiana, Ohio, Illinois,
Michigan, Wisconsin, Kentucky and the USDA attended.
The following year the second annual Soybean Day was held
on the A. P. Meharry farm on which there were 400 acres
of soybeans, of which 300 were for seed and hay, and 100
acres of corn. This farm was near Tolono, Illinois. About
1600 attended that meeting... As you might expect, Morse
was at both of these events. The National Soybean Grower’s
Association was organized at the Fouts farm in 1920. The
name was changed to American Soybean Association in
1925.
“An extension educational program needs practitionersfarmers who believe in the program. The late J.C. Hackleman
mentioned two farmers more than any others; these were
W.E. Riegel of Tolono, Illinois and John T. Smith also of
Tolono. There were many others including Frank Garwood
and T.H. Lloyd.”
Also discusses: Dr. W.L. Burlison and Dr. C.W.
Woodworth of Illinois, soybean research dealing with
fertility and cultural practices, soybean hay, extension
work on inoculation and soybean variety demonstrations in
Illinois. A note attached to a page of a 1922 report said that
Charles Vulgarnot furnished the first load of soybeans to the
A.E. Staley Company in Decatur. Staley processed the beans
and reported it was not successful–they gummed up the
machine.”
Since World War II the nature of extension work with
soybeans has changed to providing farmers with the most
recent research information.
Two men who were not members of any state extension
staff but who have had a tremendous influence on the
acceptance and use of soybeans in the USA are Ward Calland
(first director of the National Soybean Crop Improvement
Council) and Bob Judd (who currently holds that position).
Address: Univ. of Illinois.
7935. Shaw, W.C.; Wax, L.M.; McWhorter, C.G.; Dowler,
C.C.; Andersen, R.N. 1979. Progress in the development
of weed control technology for soybean production. In:
R.W. Judd, ed. 1979. 50 Years with Soybeans. Urbana, IL:
National Soybean Crop Improvement Council. 86 p. See p.
50-63. [43 ref]
• Summary: “Farmers currently treat approximately 80
percent of the planted soybean acreage with herbicides at a
cost of more than $400 million. They also spend more than
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$600 million for cultural weed control practices, including
seedbed preparation and cultivation. Thus, the current annual
losses caused by weeds and the cost of their control amount
to about $2.2 billion, and this amount is greater than costs
associated with all other pests combined...
“The first experiments that led to development of
selective chemical methods of weed control in soybeans
were conducted in 1948.
“Perhaps the greatest advances in the development of
weed control technology for soybean production are reflected
in the development of integrated weed management systems
(IWMS) based on (a) crop rotation, (b) tillage for seedbed
preparation and cultivation, (c) selective chemical weed
control herbicide treatments, and (f) the rotation of selective
herbicides when used on the same crop and when used in
crop rotations...
“There is no evidence from this long and intensive
research program that any weed species in the study has
become more resistant to a specific herbicide.”
The author then lists weed problems in specific regions.
The 4 most costly weeds are as follows. In the mid-Atlantic
region: Jimsonweed, yerba-de-tago, spurred anoda, giant
foxtail. In the Southeastern region: Sicklepod, cocklebur,
annual morningglory, johnsongrass. In the Delta region:
Johnsongrass, prickly sida, cocklebur, nutsedges. In the
North Central region: Cocklebur, velvetleaf, milkweeds,
yellow nutsedge. Address: Weed scientists, USDA.
7936. Smith, Keith J. 1979. American Soybean Association
(1920-1979). In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 75-80.
• Summary: “In the 1940 annual meeting of the Association
held at Dearborn, Michigan, two suggestions were approved
by the board of directors: the Association employ an
executive secretary, and a soybean periodical be published
as an official organ of the Association. Shortly thereafter,
George M. Strayer, a seedsman from Hudson, Iowa, was
hired as the executive secretary, and the Soybean Digest
became part of the American Soybean Association...
“The problems dealt with have gradually shifted from
those connected with production to selling and marketing
the crop, and to relations with government... One of the
most effective Association activities has been government
relations.
“In 1940, the Association adopted a resolution pledging
‘support and active cooperation in seeking the repeal of
all federal and state laws imposing unnecessary and unfair
restrictions upon the sale of oleomargarine made of domestic
fats and oils.’ Federal and state restrictive legislation has
been repealed and margarine is now as common as the
‘other’ spread.
“In the fall of 1949, it was announced there would be
acreage controls on 1950-crop soybeans. A delegation of

ASA directors conferred with the USDA officials and with
Secretary of Agriculture Brannan, and convinced them that
no acreage controls were needed in 1950 for soybeans. No
controls were imposed...
“In 1953, another service was added for Association
members when publication began of a newsletter to bring the
latest available information on soybean crops and markets.
Today 20,000 ASA members receive the weekly Soybean
Update, a market newsletter...
“After several years of organizational contact work
by members and officials of ASA, a joint committee was
appointed from ASA and NSPA, in August 1955, to work
on proposed articles of incorporation and bylaws for a joint
industrywide organization of the soybean industry. On June
5, 1956, the Soybean Council of America, Inc. was born...
[It] was a nationwide nonprofit commodity group for the
soybean industry. Its basic purpose was to further expand
the markets for soybeans and soybean products and keep
soybeans out of a surplus position through the efforts of the
producers, handlers, processors and others...
“With increased emphasis of soybean imports, came a
decision to phase out the Soybean Council of America offices
and establish ASA offices in key locations. The establishment
of ASA offices was aided by the passage of self-help grower
investment checkoff programs in several states...
“The aggressive market development program has
been one of the main factors responsible for the tremendous
growth in the soybean export market.
“The American Soybean Association Research
Foundation (ASARF) was formally incorporated in
November 1965. Early Foundation objectives were in part
to ‘secure all available funds by any legal means in order
to conduct and finance scientific research for the benefit
of the soybean industry including production, processing,
marketing and utilization throughout the world.’
“During the first five years, agribusiness contributions
totaled $31,600. Eight grants were provided to initiate
research on basic soybean production problems.
“In August, 1971, at the annual convention in Hot
Springs, Arkansas, the ASA board recommended an all-out
effort be made to revitalize the Foundation to serve as a
funding agency clearing house for soybean research.
“To assure some equity in funding, the ASA board of
directors in 1972 approved a resolution urging each state
with a grower investment program to support the ASARF
at the level of one-half cent per acre of soybeans harvested.
This guideline was later increased to one cent per acre in
1978. Several states are now funding the Foundation at this
level.
“Since 1972 there has been rapid growth and expansion
of Foundation activities. In FY80, we anticipate support from
all 20 states with grower investment programs and several
agribusiness firms. The Foundation’s investment in soybean
research will total approximately one-half million dollars.
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“In 1978, a domestic soy oil market development
program was established. The objective of this program is
to increase the awareness and improve the image of soy
oil among the food industry and consumers. This program
is responsible for the publication and promotion of the
competitive aspects of soy oil.
“In [Dec.] 1978, ASA moved its world headquarters
from Hudson, Iowa to St. Louis, Missouri.”
ASA members receive the Soybean Update market
newsletter 50 times a year. Soybean Digest is published nine
time a year with a circulation of 110,000. “And, Soya Digest
Bluebook serves as an annual international directory of the
soybean industry.”
ASA’s current organization is then described in detail.
“The 42 growers elected to the ASA board of directors
set policies for the entire organization. Some 168 voting
delegates meet annually to adopt resolutions that guide the
Association.”
“The ASA Market Development Foundation [ASAMDF]
serves as the funding agency for market development and
education programs.” These programs are “reviewed by
28 growers who are elected from each of the 20 states that
currently have grower investment checkoff programs. The
Foundation contracts with ASA to carry out these activities.”
“Nine soybean growers, appointed by the ASA board
of directors, serve as directors of the ASA Research
Foundation” [ASARF]. Address: Director of Research,
American Soybean Assoc., St. Louis, Missouri.
7937. Turnipseed, Sam G. 1979. A brief history of soybean
entomology in the United States. In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 36-38.
• Summary: “Even though the soybean has ancient origins
in the Orient, little attention was given to entomological
aspects of its culture prior to 1960... Expanded production
in our southern states has been phenomenal in the last 25-30
years. It is in this area that large complexes of economically
important insect-pests attack the crop, whereas insect
outbreaks are much less frequent in northern states...
“Early surveys on soybean insects came from the
Midwest. Balduf published on the insects of soybeans in
Ohio in 1923. Later (1948) Kretzschmar did the same in
Minnesota with emphasis on sampling techniques. In 1962,
Blickenstaff and Huggans listed soybean insects and related
arthropods in Missouri.
“Until the early 1960’s there was not a single
entomologist working full-time on soybean insects.
However, in 1961, two graduates of North Carolina State
College began programs in soybean insect research. Dave
Daugherty was hired by USDA to work half-time on soybean
insects and half-time on grasshoppers in Missouri and Sam
Turnipseed was employed by Clemson University to work
full-time on soybean insects in South Carolina...

“Probably the most important factor contributing to
entomological research on soybeans was the formation of
a work group in the southern states in the mid 1960’s that
led to the formation of Regional Project S-74, ‘Biology and
Control of Arthropods on Soybeans...’
“A milestone which enabled strong efforts to be
organized in several states was the funding of the so-called
‘Huffaker Project’ entitled ‘The Principles, Strategies
and Tactics of Pest Population Regulation and Control in
Soybean Ecosystems.’ This project was jointly funded in the
early 1970’s by NSF and EPA and, along with the previously
mentioned activities, enabled strong program building in
certain states.” Address: Dep. of Entomology, Clemson
Univ., Blackville, South Carolina.
7938. Dreyer, D.L.; Binder, R.G.; Chan, B.G.; Waiss, A.C.,
Jr.; Hartwig, E.E. 1979. Pinitol, a larval growth inhibitor for
Heliothis zea in soybeans. Experientia 35(9):1182-83. Sept.
15. [12 ref]
• Summary: Pinitol, a methanol extract of soybean leaves,
inhibits the growth of Heliothis zea. Address: USDA Science
and Education Administration, Western Regional Research
Center, Berkeley, California 94710 and Soybean Production
Research Lab., Stoneville, Mississippi 38776.
7939. Carlson, Elmer C.; Beard, B.H.; Tarailo, R.; Witt,
R.L. 1979. Testing soybeans for resistance to spider mites.
California Agriculture 33(9):9-11. Sept.
• Summary: “Spider mites [Tetranychus urticae (Koch) and
T. pacificus (McGregor)] have been the most important pest
on soybeans grown in California in at least five of the last
seven years. While it may be possible to control these pests
with chemicals or even with integrated pest management,
host-plant resistance would be more satisfactory.” Address:
1. Specialist in Entomology, Emeritus, Univ. of California,
Davis; 2. Research Geneticist, USDA, SEA-AR, Agronomy
and Range Science, Univ. of California, Davis; 3. Research
Technician (plants), USDA, SEA-AR, Fresno; 4. Staff
Research Assoc., Entomology Dep., Univ. of California,
Davis. All: California.
7940. Meilke, Karl D.; Young, Larry. 1979. A quarterly
North American soybean forecasting model. Canada,
Department of Agriculture, Policy, Planning and Economics
Branch, Working Paper No. 4. 107 p. Sept. (FARM Project).
[86 ref]
Address: School of Agricultural Economics and Extension
Education, Univ. of Guelph, Ontario.
7941. Pryde, E.H. 1979. Fats and oils as chemical
intermediates: Present trend and future uses. J. of the
American Oil Chemists’ Society 56(9):849-54. Sept. [42 ref]
• Summary: Contents: Abstract. Introduction. The
current situation in synthetic organic chemicals.
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Fats and oils: Adhesives, agrichemicals (herbicides,
insecticides, fungicides, plant grown regulators), coatings,
corrosion inhibitors, evaporation retardants, engineering
thermoplastics, fabric softeners, plastic additives, surfactants,
synthetic lubricants. The future for fats and oils.
Fig. 1, a diagram titled “Uses of soybeans,” lists the
following industrial products made from crude soybean oil:
Coatings, detergents, vinyl plasticizers, adhesives, and fatty
acids. The latter are used in emulsifiers, pharmaceuticals,
antioxidants, and vitamin E. Address: Northern Regional
Research Center, Peoria, Illinois 61604.
7942. Shaw, Suzanne. 1979. Fill it up with soy: Soy-power
may move your machinery in the future. Soybean Digest.
Sept. p. 18.
• Summary: The diesel fuel of the future may be made with
soy oil. In tests conducted at NRRC [Peoria, Illinois] by
Dr. Everett Pryde, engines ran smoother on soy oil blends
than on straight diesel fuel. A blend of 20% soy oil and 80%
diesel fuel gave best fuel consumption and lowest smoke
exhaust readings. The engines required no modifications. The
big problem now is that crude oil at $21 per barrel ($0.07/lb)
is less expensive than soy oil.
Note: This is the earliest document seen that describes
soy oil actually being used as a diesel fuel.
7943. Mixon, Bobby Joe; Morrison, W.R. 1979. Economies
of size in soybean processing plants, 1978. Arkansas
Agricultural Experiment Station, Bulletin No. 840. 15 p. Oct.
[10 ref]
• Summary: Contents: Introduction, Statement of the
Problem, Objectives. Methodology.
Soybean Processing Plant Cost Analysis: Investment
Requirement, Conversion Cost, Acquisition Cost, Processing
Cost, Summary and Conclusion: Implications of the Study,
Limitations of the Study.
“Introduction: The soybean industry in the United States
is the largest of the oil-seed processing industries. Soybeans
crushed reached a record high of 820 million bushels in
1973, declined sharply in 1974. and rose to the second
highest level in 1975. Processing capacity in the United
States was estimated to be 1,100 million bushels in 1975, and
additional expansion was expected to meet regional changes
in production and demands.
“Domestic soybean production increased from 555
million bushels in 1960 to 1.842 million bushels in 1978.”
Address: Univ. of Arkansas, Fayetteville.
7944. Wang, H.L.; Swain, E.W.; Hesseltine, C.W.; Heath,
H.D. 1979. Hydration of whole soybeans affects solids losses
and cooking quality. J. of Food Science 44(5):1510-13. Sept/
Oct. [21 ref]
• Summary: Soybean products provide good physical
properties, such as the absorption of water and the ability

to emulsify fat and also provide a good source of protein.
Address: Northern Regional Research Center, Peoria,
Illinois.
7945. Jarnigan, Robert A. 1979. The men who made Pioneer
[Hi-Bred International]. Iowan (The). Fall. p. 16-23, 51.
• Summary: An excellent history of this pioneering
company. In 1926 Henry Agard Wallace formed what was
then called the “Hi-Bred Corn Company” with a small group
of businessmen in Des Moines, Iowa. Wallace would later
become U.S. Secretary of Agriculture (1933-45) and Vice
President of the United States (1941-45) under Franklin D.
Roosevelt. “As a young editor at his family’s agricultural
magazine, Wallaces’ Farmer, Wallace believed that the
potential for increased corn yields lay in the direction of
hybridization, or the inbreeding or crossing of different
varieties of corn plants to produce a more healthy, durable
stock.” In 1926 “the hybridization of corn was still in the
laboratory stage. The common practice was to have the
farmer simply save seed from one year’s crop and use it to
plant the next.”
7946. McNitt, Harold A. 1979. Soybeans fill growing French
feed requirements. Foreign Agriculture (USDA Foreign
Agricultural Service). Nov. p. 9.
• Summary: France has an official goal of 35% selfsufficiency in protein feeds in 1982. France’s imports of
soybeans in terms of soybean meal equivalent (SME–meal
plus the meal content of beans) nearly quadrupled between
1968 and 1978–from 780,000 tons to 2.9 million tons.
Soybean meal is favored by feed compounders because of its
nutritional value, ready availability, and relatively low cost
(soybeans and meal enter the European Community dutyfree). The U.S. share of meal in 1978 was 372,000 tons, or
16% of the market. French efforts to develop an indigenous
soybean industry thus far have not been very successful
because French agronomic conditions do not meet soybean
requirements. When French commercial soybean production
started–with Government encouragement–in 1974, a
200,000-ton target was set for 1980. This goal proved to be
unrealistic. Output in 1978 was only 4,500 tons. Production
has been hampered by poor yields and prices relatively less
favorable than those for corn and other grains. Address:
USDA, Economics, Statistics, and Cooperatives Service.
7947. Yingst, William L., III; Stickney, Robert R. 1979.
Effects of dietary lipids on fatty acid composition of channel
catfish fry. Transactions of the American Fisheries Society
108(6):620-25. Nov. [25 ref]
• Summary: Channel catfish (Ictalurus punctatus) fry were
reared in flow-through troughs and circular tanks on diets
supplemented with fish oil, soybean oil, or beef tallow. Fry
raised on the fish oil diet increased in weight significantly
more than the those fed the soybean oil or beef tallow diets.
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Fry fed the fish oil diet contained high levels of linolenic
family fatty acids, while those reared on the soybean oil diet
showed high carcass levels of linoleic family fatty acids.
Address: Dep. of Wildlife and Fisheries Sciences, Texas
A&M Univ., College Station, Texas 77843. Yingst’s present
address: New Jersey Dep. of Transportation, Bureau of
Environmental Analysis, 1035 Parkway Ave., Trenton, NJ
08624.
7948. McNally, Dave. 1979. Kraft is producing “Kraft Soy
Isolate” at Coshocton, Ohio (Interview). Conducted by Dr.
Walter Wolf of NRRL, Dec. 18. 1 p. transcript.
• Summary: Dr. Wolf first saw this information in a Food
Protein Council brochure. McNally confirms that it is correct
and that he will send a brochure.
Kraft’s Humko Products buys crude oil and refines it;
Kraft is not in the oilseed crushing business. Address: Kraft.
7949. SoyaScan Notes. 1979. Chronology of soybeans,
soyfoods and natural foods in the United States 1979
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Yvonne and Irene Lo incorporate The Soya
Bean Products Co., N.A. in San Francisco as a marketing
company and immediately begin to import and distribute
Vitasoy, the world’s most popular soymilk, to Canada from
their parent company in Hong Kong. It is not yet sold in
America due to an FDA ban on aseptic Tetra Pak cartons.
Jan. Soycrafters Association of North America
headquarters moves to Colrain, Massachusetts. Richard
Leviton takes over as Director. Decides to edit and publish
Soycraft magazine.
Jan. “The Soyfoods Revolution” published as a cover
story by Whole Foods magazine.
Jan. 15-18. Second International Workshop on Low-Cost
Extrusion Cookers held in Dar es Salaam, Tanzania, with 43
participants.
Feb. Takai catalog of large scale equipment published.
Feb. 9. Judith Rubenstein, institutional consultant for
the New England Soy dairy, initiates a correspondence with
Carol Tucker Foreman, Director of Child Nutrition programs
at USDA, on the subjects of tofu standards and acceptance of
tofu in USDA Child Nutrition Programs, including the school
lunch program. Four letters are exchanged between Feb. and
Aug. 1979. This is the start of work of tofu standards and
tofu in school lunch programs.
Feb. Natural Foods Merchandiser magazine starts
publication, founded by Doug and Karen Greene.
March 11. KOPTI is founded in Indonesia. It soon
functions as an active, effective trade association for
Indonesian tempeh and tofu manufacturers. By June 1986 it
has more than 12,000 members from 40 cooperatives, and is
promoting mechanization of production.
March. Soycrafters Assoc. and Quong Hop & Co. have

adjoining booths at the New Earth Expo in San Francisco.
6,000 people sample free tofu burgers, tofu chip dips.
Farm Foods sells Ice Bean (soymilk ice cream) and tofu
cheesecakes. Gilman Street Gourmet sells tofu burgers.
March. Oak Feed Miso Company founded by Sandy
Pukel, John Belleme, and Barry Evans. Joe Carpenter,
Michio Kushi, and James Kenny are also involved. It is soon
renamed American Miso Co.
March 26-29. World Soybean Research Conference
II held at North Carolina State University. The 897-page
proceedings, edited by F.T. Corbin, are published in 1980.
March. Food Protein Council holds International
Soybean Fair in Washington, D.C. Many Congressmen,
consular officials, etc. attend and sample soy protein
products and tofu dips.
March. The Ohio Miso Company, founded by Thom
Leonard and Richard Kluding, begins production in Ohio.
America’s first Caucasian-run miso company.
March. Richard Leviton takes a 3-week soyfoods
research trip to the Midwest. Establishes many important
contacts.
April. New England Soy Dairy Product and
Merchandising Guide published.
April 12. “Good Old Bean Curd Is Suddenly Popular,
But You Call It Tofu” by W.M. Bulkeley published as a front
page article in The Wall Street Journal.
May 24. “The Americanization of Bean Curd,” an
expansion of Bulkeley’s April article, published in the
Washington Post.
May. Quong Hop & Co. in San Francisco introduces
vacuum packed firm tofu, tofu cutlets, tofu burgers, and
teriyaki tofu. Each of the latter three products is the earliest
known product of its type in America.
June. The Tofu Cookbook by Kathy Bauer and Juel
Andersen published by Rodale Press.
June 29. An internal FDA memorandum is prepared by
FDA headquarters personnel to set forth the agency’s views
on the attributes of tofu. Publication of a “pull date” on tofu
packages is encouraged.
July. Farm Foods starts national advertising of tempeh
starter and tempeh kits.
July. David Mintz, owner of Mintz’s Buffet, a kosher
Jewish deli in New York City, first learns of tofu from Pesach
Lazaroff, a young Jewish vegetarian. That summer Lazaroff
spends many hours working with Mintz as a paid consultant,
developing kosher tofu recipes. Mintz later becomes rich and
famous for developing Tofutti, a soy ice cream.
July. The Book of Tempeh, by Shurtleff and Aoyagi
published by Harper & Row in both large-format paperback
and professional hardcover editions. The world’s first book
about tempeh.
July. Tofu & Soymilk Production, by Shurtleff and
Aoyagi published by The Soyfoods Center. This is the first
book to use the term “soyfoods” in English.
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July 17. “Tofu–The Oriental Way to High-Protein, LowCalorie Meals” published by Family Circle.
July 23. Judith Rubenstein (see Feb. above) writes
the Commissioner of the FDA requesting that the agency
establish a standard of identity for tofu. She notes that the
Director of Nutrition and Technical Services for USDA
suggested that FDA give top priority to this issue. Issues
of imitation tofu products and bacterial contamination are
raised.
July 26-29. Second Soycrafters of North America
Conference: “Producing and Marketing Soyfoods,” held
at Hampshire College, Amherst, Massachusetts, organized
by Richard Leviton and financed on a shoestring. A major
milestone for the U.S. soyfoods industry. 230 people attend
and the content is a great success, but Leviton loses $1,000
on the venture. The first issue of Soycraft magazine, written
and published (1,900 copies) by Leviton, is distributed at the
conference. In the keynote address, Shurtleff notes that the
biggest challenges facing the industry are to build a strong
trade association with adequate funding, and to develop
soyfoods standards.
July. Alimentacion Integral Para Una Vida Plena: Los
Mil Usos de la Soya (Integral Nutrition for a Full Life: The
Thousand Uses of Soya), by Blanca Dominguez published
by Editorial Posada in Mexico. The country’s first book on
soyfoods.
Aug. Robert Rodale and Rodale Press gives strong
support to Soycraft magazine, with ads and a nice mention in
an article, which brings in 135 subscriptions in November.
Sept. The Soycrafters Apprenticeship Program is started
by Luke Lukoskie at Island Spring, Vashon, Washington.
Here people can spend about 3 weeks getting hands-on
experience in making tofu, soymilk, and tempeh.
Sept. Tempeh Works, America’s first Caucasian-run
commercial tempeh shop in a commercial building and
making only tempeh, starts production in Greenfield,
Massachusetts. Founded and run by Michael Cohen.
Sept. Many articles about the Amherst Soyfoods
Conference published in national magazines, such as New
Age.
Sept. New England Soy Dairy opens America’s first inhouse tofu & soymilk sanitation laboratory.
Sept. “Chinese Cuisine: Bean Curd” by Nina Simonds
published in Gourmet magazine.
Nov. 26. A fire destroys Eden Foods warehouse and
$800,000 inventory. The company, struggling for its life,
moves to rural Clinton, Michigan.
Oct. The Great American Tofu Cookbook by Patricia
McGruter published by Autumn Press.
Dec. Rodale Press contacts Richard Leviton to announce
plans to do a Soybean Newsletter, with Leviton as editor. The
idea later falls through.
Dec. Frijol Soja (Soybeans) published in Peru by
INTSOY.

Dec. The Soysage Cookbook, by Cloud and Burdett selfpublished in Vermont.
* San-J tamari starts to be imported to America from
Japan.
* California and Maine become the second and third
states to enact organic labeling laws. California’s becomes a
model and a standard for many other similar laws, and it is
cited on many soyfood product labels. By 1988 there are 12
states with organic laws, and 5 more planned.
* Tofu production in Japan tops 1.1 million metric tons
for the first time.
* Soybean research in America begins to shift from
emphasis on production to emphasis on utilization.
* Syntex corporation of Palo Alto, California, recalls its
soymilk Neo Mull Soy after it is found to be missing a key
nutrient, chloride. Many children who used this product were
mentally damaged.
* Lauhoff Grain Corp. acquired by Bunge.
* 1979-82. Years of the “salt craze.” Growing concern
with the level sodium in American food products begins to
hurt sales of miso and shoyu. Continued.
7950. Honig, David H.; Rackis, Joseph J. 1979.
Determination of the total pepsin-pancreatin indigestible
content (dietary fiber) of soybean products, wheat bran,
and corn bran. J. of Agricultural and Food Chemistry
27(6):1262-66. Nov/Dec. [21 ref]
• Summary: Various soybean products and cereal brans
were digested successively with the enzymes pepsin and
pancreatin to determine their indigestible content (IDC),
which included insoluble material as well as solubilized
carbohydrate and protein separated by ultrafiltration (having
a molecular weight above 5000). Total IDC as a percentage
of dry matter was: corn bran 97, soybean hulls 86, wheat
bran 52, whole soybeans 23, soy protein concentrate 40,
defatted soy flakes 16.
Chemical analysis of the insoluble, nondigestible
fraction of soybean hulls showed a composition of 71%
cellulose, 20% hemicellulose, and 9% lignin, plus ash.
The percent protein digestibility was estimated as follows:
defatted soy flakes 81, whole soybeans 68, soy protein
concentrate 61, soybean hulls 60, wheat bran 60, corn bran
43. The large values for undigested protein in soy protein
products were unexpected. Address: Northern Regional
Research Center, Peoria, Illinois.
7951. Melching, J. Stanley; Bromfield, K.R.; Kingsolver,
C.H. 1979. Infection, colonization, and uredospore
production on Wayne soybean by four cultures of
Phakopsora pachyrhizi, the cause of soybean rust.
Phytopathology 69(12):1262-65. Dec. [12 ref]
• Summary: Under greenhouse conditions, cultures of
Phakopsora pachyrhizi from Taiwan, India, Australia, and
Indonesia were compared for quantitative characteristics.
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Address: Research plant pathologists, Plant Disease Research
Lab., USDA, SEA, Agricultural Research, P.O. Box 1209,
Frederick, Maryland 21701.
7952. Meyer, G.E.; Curry, R.B.; Streeter, J.G.; Mederski,
H.J. 1979. SOYMOD/OARDC–A dynamic simulator of
soybean growth, development, and seed yield: I. Theory,
structure, and validation. Ohio Agricultural Experiment
Station, Research Bulletin No. 1113. 36 p. Dec. [89 ref]
• Summary: The Introduction begins: “Various quantitative
descriptions of physiological processes have been
incorporated” into this new “computer simulator... This
simulator succeeds earlier soybean computer models,
SOYMOD I [1975] and an unpublished intermediate version
called SOYMOD II developed at the Ohio Agricultural
Research and Development Center.”
This simulator “is basically a system of dynamic partial
differential equations describing the mass and energy balance
within the soybean plant.” Address: Ohio Agricultural
Research and Development Center, Wooster, Ohio.
7953. Raymer, P.L.; Ross, G.L.; Hsieh, W.T.; Graffis, D.W.;
Carmer, S.G. 1979. Performance of commercial soybeans in
Illinois 1979. Illinois Agric. Cooperative Extension Service,
Circular No. 1176. 30 p. Dec.
• Summary: Lists commercial sources of seed, percentage of
germination by variety, and the results of tests in 8 locations
by maturity group, by variety: Yield, maturity date, lodging,
height, and shattering. Address: Univ. of Illinois, UrbanaChampaign.
7954. Steinkraus, Keith H. 1979. Transfer of tempe
technology. League for International Food Education (LIFE)
Newsletter. Dec. p. 1-2. [1 ref]
• Summary: In 1959 the traditional method of removing
soybean hulls when making tempeh involved loosening them
by hand or under foot and floating them off in water, and the
tempeh was fermented in wilted leaves. In 1965 Steinkraus
and co-workers published a pilot plant process for making
tempeh in which the hulls were removed by passing the
dehydrated beans through a burr mill and fermenting the
tempeh in trays. In 1974 Dr. Steinkraus visited a tempeh
factory in Indonesia in which these modernizations had been
implemented and the perforated plastic bags for incubating
tempeh, pioneered in 1964 by Martinelli and Hesseltine,
were also being used. Address: Cornell Univ., Geneva, New
York 14456.
7955. Soyfoods Standards Committee, Soyfoods Association
of North America. 1979-1985. Development and drafts of the
Tofu Standards (Archival collection). Lafayette, California. 2
file folders, 1½ linear inches.
• Summary: This collection consists of two file folders
contain letters, drafts, comments, and memoranda

concerning the U.S. Tofu Standards. The first covers the
years 1979 to 1984, and the second 1985. The earliest
document in this collection is a letter dated 9 Feb. 1979
from Judith Rubenstein of the New England Soy Dairy
(Greenfield, Massachusetts) to Ms. Carol Tucker Foreman,
Director, Child Nutrition Programs, USDA. The early drafts
were developed by William Shurtleff and Tom Timmins,
with excellent legal help from Stephen H. McNamara
of the Hyman, Phelps & McNamara, a law firm based
in Washington, DC. Each new draft was sent to an ever
widening circle of interested parties. The standards were
never finalized or officially adopted.
Note: For a good overview of the development of
these standards see: Shurtleff, William. 1986. “Chronology
and analysis of the U.S. tofu standards: One viewpoint.”
Soyfoods Center, P.O. Box 234, Lafayette, California 94549.
15 p. April. Unpublished manuscript. Address: Soyfoods
Center, P.O. Box 234, Lafayette, California. Phone: 415-2832991.
7956. Berglund, D.R.; Whited, D. 1979. Soybean production.
North Dakota State University, Extension Circular A-250. 4
p. *
Address: Fargo, North Dakota.
7957. Bromfield, K.R. 1979. Soybean rust in Central
America and in the Caribbean Island. Soybean Rust
Newsletter 2(1):5. *
• Summary: Soybean rust caused by Phakopsora pachyrhizi
was observed on soybean and on common bean plots at
the University of Costa Rica, San Jose (elevation 1,200
meters). The rust lesions on the soybean were similar to
those observed earlier on soybean in Puerto Rico. They
differed in appearance from lesions on soybean in fields in
Asia. Both the Costa Rican ad the Puerto Rican lesions were
dark reddish brown and there were relatively few uredia
within each lesion. These were classified as resistant reaction
types. In contrast, lesions in Asia usually appear light tan
and are crowded with uredia. Soybean rust was also found
at Turrialba [Costa Rica] (elevation 600 meters) on Dolichos
lablab and Phaseolus lunatus [lima bean] (from AVRDC
1992, #067).
7958. Bromfield, K.R. 1979. Two different infection types
under containment greenhouse conditions. Soybean Rust
Newsletter 2(1):6. *
• Summary: Two photos show RB and TAN infection types
of soybean rust (from AVRDC 1992, #067).
7959. Craigmiles, J.P.; Hartwig, E.E.; Sij, J.W.; Paschal, E.H.
1979. Dowling, a moderately rust-resistant soybean release.
Soybean Rust Newsletter 2(1):8. *
• Summary: Dowling, a late-maturing Group VIII soybean
cultivar developed by the Texas Agricultural Research and
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Extension Center at Beaumont, was released in March 1978.

Northern Regional Research Center, Peoria, Illinois.

7960. Pedigo, L.P.; Hammond, R.B.; Higgins, R.A.;
Bechinski, E.J.; Buntin, G.D.; Funderburk, J.E. 1979. Iowa
soybean insect research summary–1978. Ames, Iowa: Iowa
Agriculture and Home Economics Experiment Station
Project 2248. 98 p. *
• Summary: Lists a large number of insect pests.

7964. Bodwell, C.E. 1979. Human versus animal assays. In:
H.L. Wilcke, D.T. Hopkins, and D.H. Waggle, eds. 1979. Soy
Protein and Human Nutrition. New York: Academic Press.
xiv + 406 p. See p. 331-39. [10 ref]
• Summary: The “data available suggest that none of the
rat assays can be used to consistently and accurately predict
protein nutritive value as determined in humans, either
children or adults.”
Egg white is still widely considered the highest quality
protein, followed by casein and lactalbumin–both from dairy
milk. Address: Protein Nutrition Lab., Nutrition Inst., SEA,
USDA, Beltsville, Maryland.

7961. Product Name: Soy Fortified Rice, and Whey
Soy Drink Mix (WSD), and WPC-Soy: Wheat Protein
Concentrate/Soy.
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1979.
How Stored: Shelf stable.
New Product–Documentation: Contains 41% wheat
protein concentrate and 36% full-fat soy flour, making it a
high protein-calorie density food. WPC-Soy was shipped in
amounts of less than 500 tonnes a year.
ADM Milling Co. (Shawnee Mission, Kansas). 1989.
Product information sheet. “Nutritionists involved in
world food programs have long recognized the need for an
inexpensive, safe supplemental food for use in preschool
and young school age feeding programs. A wheat protein
concentrate/soy food blend (WPC-soy) was specifically
designed to meet these demands. This was accomplished
through the proper blending of full fat soy flour, wheat
protein concentrate, soy oil, corn syrup solids, and a vitaminmineral premix.” Gives contents, proximate chemical
analysis, nutritional data, vitamins, minerals, and essential
amino acid profile. PER is 2.14 compared with 2.5 for casein
(milk protein). Basic uses and recipes: As a beverage, as a
gruel.
7962. Product Name: Soy Fortified Rice, and Whey Soy
Drink Mix (WSD).
Manufacturer’s Name: P.L. 480 Food for Peace Program.
Manufacturer’s Address: USDA, Washington, DC.
Date of Introduction: 1979.
How Stored: Shelf stable.
New Product–Documentation: These 2 products were
discontinued after 1 year.
7963. Anderson, R.L.; Rackis, J.J.; Tallent, W.H. 1979.
Biologically active substances in soy products. In: H.L.
Wilcke, D.T. Hopkins, and D.H. Waggle, eds. 1979. Soy
Protein and Human Nutrition. New York: Academic Press.
xiv + 406 p. See p. 209-33. [87 ref]
• Summary: An excellent review. Contents: Introduction.
Trypsin inhibitors: TI assay, natural occurrence, biological
significance, threshold for nutritional significance. Soybean
hemagglutinins. Soybean goitrogenicity. Estrogens. Soybean
allergenicity. Flatulence. Protein for seven billion. Address:

7965. Dutton, Herbert J. 1979. Hydrogenation of fats and
its significance. In: E.A. Emken and H.J. Dutton, eds. 1979.
Geometrical and Positional Fatty Acid Isomers. Champaign,
Illinois: American Oil Chemists Society. xii + 344 p. See p.
1-16. Chap. 1. [27 ref]
• Summary: Of “the 10 billion lb of visible fats and oils
consumed by the American public, over 6 billion lb are
partially hydrogenated. Soybean oil, our largest source of
vegetable oil in 1976, was used in shortening (2.2 billion
lb), in margarine (1.6 billion lb), and in the sometimes
hydrogenated salad and cooking oils (3.2 billion lb). A
fourfold increase in the use of vegetable oil-based salad
and cooking oils probably reflects nutritional concerns
on consumers about polyunsaturated fatty acids and
cholesterol levels.” Address: Northern Regional Research
Center, Agricultural Research, Science and Education
Administration, USDA, 1815 North Univ., Peoria, Illinois
61604.
7966. Emken, Edward A.; Dutton, H.J. eds. 1979.
Geometrical and positional fatty acid isomers. Champaign,
Illinois: American Oil Chemists Society. xii + 344 p. [500+*
ref]
• Summary: Consists of 11 chapters, several of which are
cited separately. The index, under soy, lists soybean fat,
hydrogenated (p. 69), and soybean lipoxidase (p. 286).
One chapter in this book cites and summarizes most
of the important early studies on trans fatty acids and their
effect on cholesterol levels. Address: Northern Regional
Research Center, Peoria, Illinois.
7967. Emken, E.A. 1979. Utilization and effects of isomeric
fatty acids in humans. In: E.A. Emken and H.J. Dutton,
eds. 1979. Geometrical and Positional Fatty Acid Isomers.
Champaign, Illinois: American Oil Chemists Society. xii +
344 p. See p. 99-129. Chap. 5. [112* ref]
Address: Northern Regional Research Center, USDA, Peoria,
Illinois 61604.
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7968. Inglett, George E.; Charalambous, George. eds.
1979. Tropical foods: Chemistry and nutrition. 2 vols. New
York, NY: Academic Press. Vol. 1, ix + 1-340 p. Vol. 2, x +
341-701 p. Proceedings of an international conference on
Tropical Foods, held 28-30 March 1979 at Honolulu, Hawaii.
• Summary: Recent progress in the chemistry and nutrition
of tropical foods are explored through 37 papers. Soybeans
are discussed. Address: 1. USDA, Science and Education
Administration, NRRC, Peoria, Illinois; 2. Anheuser Busch,
Inc., Technical Center, St. Louis, Missouri.
7969. Inglett, George E.; Falkehag, S. Ingemar. eds.
1979. Dietary fibers: Chemistry and nutrition. New York,
San Francisco, London: Academic Press. xiii + 285 p.
Symposium held 11-15 Sept. 1978 at Miami Beach, Florida.
Illust. 24 cm. [662* ref]
• Summary: This symposium was held at the American
Chemical Society meeting. Contains 18 papers by various
authors, plus a list of contributors and preface. Soy hulls
are mentioned at various places in three different chapters:
Decomposition and properties (p. 100-09). In animal diets,
including hamster diet (p. 135-37). In human diets (p. 14955).
Note: This is the earliest English-language document
seen (June 2013) that uses the term “Soy hulls” to refer
to soy bran. Address: 1. USDA, Science and Education
Administration, NRRC, Peoria, Illinois; 2. Natural Resources
Consultant, Mt. Pleasant, South Carolina.
7970. Jansen, G. Richard; Harper, Judson M. 1979.
Application of low-cost extrusion cooking to weaning
foods in feeding programs. Fort Collins, Colorado: Dept. of
Agricultural and Chemical Engineering. 43 p. Illust. 28 cm.
[31 ref]
• Summary: Introduction: Background, food extrusion,
alternative extrusion systems (low cost extrusion cookers),
objectives of the LEC program (at Colorado State Univ.).
Description of food products: Blended foods (such as CSB
or corn/soy blend), full-fat soy flour, full-fat cottonseed
flour, costs of processing. Current applications in developing
countries: Sri Lanka and Thriposha, Costa Rica, Tanzania
and Lisha, Guyana and Cerex, other countries (Guatemala,
Honduras, Korea, India, Indonesia, Philippines, Thailand).
Commercial applications: Pro-Nutre in Costa Rica, Maisoy
in Bolivia, Ciatech in Mexico. Nutritional issues: Calories,
protein-calorie ratio, fiber, vitamins and minerals, impact
of supplemental food in Sri Lanka. Significant aspects of
development: Technology transfer, funding, raw material
aspects, quality control, packaging, storage and distribution,
implementation and evaluation. Conclusions.
“The concept of adapting low-cost extruders to the
production of low cost weaning foods in developing
countries was originated by Mr. Paul R. Crowley, USDA,
and the program has been under his general guidance since

that time.”
Tanzania: The Tanzanian Government decided to locate
a weaning food plant at the National Milling Corporation
in Dar es Salaam. “With assistance from Colorado State
University, an LEC plant (fig. 4) went into production in
May 1978, and since then has been continuously making
CSM by extruding a corn soy mixture and blending in milk
solids, vitamins and minerals.” Named Lisha, the product
is distributed to Maternal and Child Health (MCH) Centers
under the auspices of the MInistry of Health. It is intended
to augment CSM imported into Tanzania under the Food for
Peace Program (p. 13).
“CIATECH of Chihuahua, Mexico, has designed
an LEC full-fat soy processing plant at Delicious, S.A.,
an agricultural cooperative. The product is being sold
commercially to bakeries as an egg solids replacer in
small bags through retail grocery channels and as a major
ingredient in a frozen ice cream like product” (p. 20).
Address: Colorado State Univ.
7971. Ko Swan Djien; Hesseltine, C.W. 1979. Tempe and
related foods. Economic Microbiology 4:115-40. A.H. Rose,
ed. Microbial Biomass. [65 ref]
• Summary: Contents: Introduction: Appearance and
preparation, production, literature. Inoculum: Tempe mold,
traditional inoculum, pure-culture inoculum. Production
methods: Basic procedure, raw material, preparation of the
soybeans, packaging, incubation and mould growth. Keeping
qualities and preserving methods. Changes in chemical
composition. Nutritive value. Other tempe-type processes:
Tropical Products Institute process, oncom (ontjom), natto,
thua-nao (based on Sundhagul et al. 1970), Tate and Lyle
process.
“Meanwhile, in Indonesia, the attitude towards tempe
has gradually changed over the last 15 years. Although most
people like tempe, it was formerly considered as an inferior
food, mainly because it is less expensive than other protein
foods like meat, fish and eggs; another reason was that
products of low quality were sometimes sold at the market.
But, during the last decade through studies by universities
as well as by government agencies, more attention has been
paid to this product” (p. 119). Address: 1. Dep. of Food
Science, Agricultural Univ., Wageningen, Netherlands; 2.
NRRC, Peoria, Illinois.
7972. Martinez, Wilda H. 1979. The importance of
functionality of vegetable protein in foods. In: H.L. Wilcke,
D.T. Hopkins, and D.H. Waggle, eds. 1979. Soy Protein and
Human Nutrition. New York: Academic Press. xiv + 406 p.
See p. 53-77. [43 ref]
Address: USDA, Room 224, Building 005, Beltsville,
Maryland 20705.
7973. National Academy of Sciences, National Research

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2756
Council, Board of Science and Technology for International
Development, Commission on International Relations,
Advisory Committee on Technology Innovation. 1979.
Microbial processes: Promising technologies for developing
countries. Washington, DC. xii + 198 p. Illust. No index. 23
cm.
• Summary: Soy-related chapters include: 1. Raw materials
for microbial processes. In 1977 an estimated 13,842,000
metric tons of soybeans were grown in developing countries.
Soybeans were number 15 on a list of 22 major food crops
grown in developing countries, and accounted for 1.59%
of the total production. The largest crops produced were
paddy/rice (21.36% of total), cassava (11.87%), wheat
(10.90%), maize/corn (8.41%), and banana/plantain (6.33%).
2. Food and animal feed. Discusses production of meatlike
flavors using miso and shoyu, the koji method of producing
enzymes, and Indonesian tempeh.
3. Soil microbes in plant health and nutrition.
“Mycorrhizal fungi: Most plants, both wild and cultivated,
have roots infected with fungi that increase nutrient and
water uptake and may also protect the root from certain
diseases. These infected roots are called mycorrhizae.
Although the mycorrhizal fungi probably increase uptake of
all the essential elements, they are usually most important
in improving phosphorus nutrition. Phosphate is generally
present in the soil in low concentrations and it is also
highly immobile. Strands of fungal hyphae grow out from
mycorrhizae and greatly increase the volume of soil from
which phosphorus is obtained. So mycorrhizal plants,
in general, can grow and thrive in soils much lower in
phosphate and other essential nutrients than a comparable
nonmycorrhizal plant. Many plants are so dependent
on mycorrhizal fungi for nutrient uptake that they may
starve if these fungi are absent. There are a number of
types of mycorrhizae. The two that occur on the most
economically important crops, the endomycorrhizae and the
ectomycorrhizae, are discussed.”
4. Nitrogen fixation. “Air is four-fifths nitrogen, yet it is
the absence of this particular element that most commonly
limits food production. Neither man, animals, nor higher
plants can use elemental nitrogen; it must first be ‘fixed,’ that
is, combined with other elements such as hydrogen, carbon,
or oxygen before it can be assimilated.
“Certain bacteria and algae have the ability to utilize
(fix) gaseous nitrogen from the air. Some microorganisms
work symbiotically in nodules on the roots of plants, with the
plant providing food and energy for the bacteria, which, in
turn, fix nitrogen from the air for their host...
“Bacteria that fix nitrogen in nodules on the roots of
leguminous plants are called rhizobia...
“Leguminous plants have been known for centuries
to enrich soils, but the reason was not understood until
1886 when two German scientists, Hellriegel and Wilfarth,
found that the bacteria in the nodules on the leguminous

root brought about nitrogen fixation. Nitrogen-fixing
microorganisms fix an estimated 175 million metric tons
of nitrogen annually, or about 70% of our total supply. The
remainder is produced in chemical fertilizer factories.” The
nitrogen fixed by the soybean-rhizobium association is about
60-80 kg/ha/year. 5. Microbial insect control agents. Green
cloverworm on soybeans can be controlled by Bacillus
thuringiensis. 10. Pure cultures for microbial processes.
Discusses world culture collections. Address: Washington,
DC; Peoria, Illinois.
7974. Pederson, Carl Severin. 1979. Microbiology of
food fermentations. 2nd ed. Westport, Connecticut: AVI
Publishing Co. ix + 384 p. Illust. Index. 24 cm. [38 soy ref]
• Summary: Chapter 11, on “Nutritious fermented foods
of the Orient” contains (p. 310-33): Introduction. Soy
sauce. Natto. Koji, ragi, and similar inocula. Miso. Sufu or
Chinese cheese. Monosodium glutamate. Aroz fermentado
of Ecuador. Tempeh (“The term catsup originated from the
Chinese ketsiap, a salty condiment prepared from fish” {p.
325-26}).
Meitauza is made by fermentation of the solid waste
material from the manufacture of Chinese cheese [okara].
It is pressed, cut into cakes, and fermented for 10-15 days
until the cakes are covered with the white mycelia of Mucor
meitauza (p. 321).
Fish sauces. Taro.
In India: “Soy-idli has become a staple” (p. 20).
Address: Prof. Emeritus Cornell Univ. and New York State
Agric. Exp. Station.
7975. Peppler, Henry J.; Perlman, D. eds. 1979. Microbial
technology. 2nd ed. Vol. 1. Microbial processes. Vol. 2.
Fermentation technology. New York, NY: Academic Press.
Vol. 1, 544 p. Vol. 2, 536 p. Subject index.
• Summary: Contents of Vol. 1: 1. Beer brewing. 2. Cheese.
3. Distilled beverages. 4. Mold modified foods, by Hwa
L. Wang and C.W. Hesseltine (p. 95-129, cited separately;
incl. soy sauce, miso, hamanatto, sufu, tempeh). 5. Wine. 6.
Vinegar. 7. Ketogenic fermentation processes. 8. Mushroom
fermentation. 9. Inocula for blue-veined cheese and blue
cheese flavor. 10. Microorganisms for waste treatment. 11.
Elementary principles of microbial reaction engineering.
12. Microbial culture selection. 13. Methods for laboratory
fermentations. 14. Instrumentation of fermentation systems.
15. Computer applications in fermentation technology. 16.
General procedures for isolation of fermentation products.
17. Use of immobilized cell systems to prepare fine
chemicals. 18. Economics of fermentation processes. 19.
Fermentation processes and products: Problems in patenting.
Page 111: “Sufu, a traditional Chinese food, is a soft
cream cheese-type product made from cubes of soybean
curd (tofu) by the action of a mold. In the Western world,
sufu has been referred to either as Chinese cheese or as bean
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cake. Because of the numerous dialects used in China, the
product is also known as fu-ju, tou-fu-ju, and others (Wang
and Hesseltine, 1970a).” Address: 1. Universal Foods Corp.,
Milwaukee, Wisconsin; 2. School of Pharmacy, Univ. of
Wisconsin, Madison.
7976. Sandstead, Harold H.; Klevay, L.M.; Jacob, R.A.;
Munoz, J.M.; Logan, G.M., Jr.; Reck, S.J.; Dintzis, F.R.;
Inglett, G.E.; Shuey, W.C. 1979. Effects of dietary fiber and
protein level on mineral element metabolism. In: George E.
Inglett, S.I. Falkehag, eds. 1979. Dietary Fibers: Chemistry
and Nutrition. New York, San Francisco, London: Academic
Press. xiii + 285 p. See p. 147-56. Symposium held 11-15
Sept. 1978 at Miami Beach, Florida. Illust. 24 cm. [32 ref]
• Summary: Soy bean hulls were one of the fiber sources that
were found to interfere with intestinal absorption of minerals.
Address: 1-6. USDA, Science and Education Administration,
Human Nutrition Lab., Grand Forks, North Dakota; 7-8.
USDA SEA Northern Regional Research Center, Peoria,
Illinois.
7977. U.S. Dep. of Agriculture. 1979. Agriculture handbook
No. 8 series. Washington DC: US Dep. of Agriculture.
• Summary: No. 8-1, titled “Dairy and Egg Products,” issued
in 1976, contained 144 items.
No. 8-2, titled “Spices and Herbs,” issued in 1977,
contained 34 items.
No. 8-3, titled “Baby Foods,” issued in 1978, contained
217 items.
No. 8-4, titled “Fats and Oils,” issued in 1979, contained
128 items.
No. 8-5, titled “Poultry Products,” issued in...
7978. Wang, Hwa L.; Hesseltine, C.W. 1979. Mold-modified
foods. In: H.J. Peppler and D. Perlman, eds. 1979. Microbial
Technology. 2nd ed. Vol. 2. Fermentation Technology. New
York: Academic Press. 544 p. See Vol. 1, p. 95-129. [90 ref]
• Summary: Volume 1. Microbial processes. Volume 2.
Fermentation technology. Contents: 1. Introduction. 2. Soy
sauce. 3. Miso. 4. Hamanatto. 5. Sufu [fermented tofu]. 6.
Tempeh. 7. Ang-kak (red rice, used as a color agent). 8.
Absence of mycotoxins in fermented foods. 9. Conclusions.
For each food is given: General description, method of
preparation, composition [chemical / nutritional]. In addition
for tempeh is given: Tempeh-like products, biochemistry
and physiology of Rhizopus oligosporus, changes occurring
during fermentation, nutritional value.
“Soy sauce “is known as chiang-yu on China, shoyu
in Japan, kecap in Indonesia, kanjang in Korea, toyo in the
Philippines, and see-iew in Thailand. In the Western World
the product is often referred to as soy sauce.” Japan is the
leader worldwide in sauce production; it has the largest
fermentation plant and uses the most advanced technology.
Hamanatto: Products similar to Japan’s hamanatto are

known as tou-shih in China, tao-si in the Philippines, and
tao-tjo [sic] in the East Indies [Indonesia]. A typical process
for making hamanatto in Japan, based on information
supplied by Dr. T. Kaneko of Nagoya Univ., Japan, is as
follows: Wash soybeans, then soak, steam until soft, drain,
and cool. Mix with parched wheat flour in the ratio of 2
parts soybeans to 1 part flour. Inoculate the soybeans with
a short- or medium-stalked strain of Aspergillus oryzae.
Incubate for 1-2 days until the beans are covered with a
fragrant mycelium and have become soybean koji. Pack the
soybeans in a container [wooden keg] with (for example)
2.5 kg soybean koji, 650 gm salt, 3.6 liters water and some
freshly sliced gingerroot. Cover the container tightly and age
under pressure for 6-12 months. Remove beans from liquid
and dry them in the sun to give hamanatto. The composition
of the brine may differ among manufacturers.; thus the
finished hamanatto differs somewhat in taste and appearance.
“Japanese hamanatto is rather soft, having a high moisture
content. Chinese tou-shih has a much lower moisture
content... and therefore is not so soft. Tao-tjo tends to have a
sweet taste because sugar is often added to the brine.”
Shoyu in Japan: Although there are more than 4,000
shoyu makers in Japan, the largest 4-5 companies produce
about 50% of the total.
Note: A wide variety of dairy cheeses, especially those
of French origin, are made with surface mold growth.
Typical varieties are Camembert, Coulommiers, and Brie.
Address: Northern Regional Research Center, Peoria,
Illinois.
7979. Wood, Randall. 1979. Distribution of dietary
geometrical and positional isomers in brain, heart, kidney,
liver, lung, muscle, spleen, adipose, and hepatoma. In:
E.A. Emken and H.J. Dutton, eds. 1979. Geometrical
and Positional Fatty Acid Isomers. Champaign, Illinois:
American Oil Chemists Society. xii + 344 p. See p. 213-81.
Chap. 9. [130* ref]
Address: Dep. of Biochemistry and Biophysics, Texas Agric.
Exp. Station, Texas A&M Univ. System, College Station,
Texas 77843.
7980. Pogeler, Glenn H. 1979? [Resumé]. 2 p. Undated.
Unpublished typescript. 28 cm.
• Summary: Married. 6 feet 1 inch. 170 pounds. 64 years
old. Experience: Clayton Brokerage Co., McLean, Virginia.
Commodity Representative, 1977 to present. USDA,
Washington, DC, 1970-76. A.I.D., Washington, DC.
Consultant Feb.-June 1970. Soybean Council of America,
Inc., Washington, DC. President, 1964-1969. North Iowa
Soybean Cooperative, Mason City, Iowa. General manager,
1943-1964.
Other activities: Chairman and director, National
Soybean Processors Assoc. Director, National Council
of Farmer Cooperatives. Member, Chicago Board of
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Trade. Director, First National bank, Mason City, Iowa.
Airport Commissioner, Mason City, Iowa. Address: 6420
Crosswoods Drive, Falls Church, Virginia 22044. Phone:
(703) 256-3087.
7981. American Soybean Assoc. 1980. Test your soybean
checkoff knowledge: Test No. 2. Soybean Digest. Jan. 1980.
p. 38e.
• Summary: 1. The checkoff program has encouraged
overproduction of soybeans and has lowered market prices as
a result. False. It has helped expand the demand for soybeans
and soy products abroad which helps improve profits for
U.S. growers. 2. Some of my soybean checkoff dollars have
been used to teach Brazilian farmers how to grow higher
yielding soybeans than we can produce in the U.S. False.
Soybean checkoff dollars have been used in countries like
Brazil only to show their feed and food industries how to use
more soybeans.
3. Soybean checkoff dollars are used strictly for research
to develop higher yielding soybean varieties. False. ASA
uses your checkoff dollars for utilization research, for efforts
to reduce production costs and to show other countries how
to use more of your soybeans. 4. Research supported by my
checkoff dollars is conducted on both a national and state
basis. True. The American Soybean Association Research
Foundation conducts research on the national level while
farmers on your state soybean promotion board oversee state
research.
5. The large U.S. grain companies conduct all of the
market development work overseas for the American
Soybean Association. False. Through ASA’s ten foreign
offices, U.S. soybean growers are conducting 150 market
development programs in 76 countries. 6. The United States
in the largest soybean producing country in the world. True.
Followed by Brazil, China, Argentina, and Paraguay.
7. Harvested soybean acres in the United States are
now greater than corn acres. True. 8. The checkoff dollars
received from soybean growers are the only source of
funding for the American Soybean Association market
development, research and education programs. False.
The Foreign Agricultural Service and other third party
cooperators also invest in these market development and
research activities. Address: 777 Craig Rd., St. Louis,
Missouri 63141. Phone: (314) 432-1600.
7982. Bromfield, K.R.; Melching, J.S.; Kingsolver,
C.H. 1980. Virulence and aggressiveness of Phakopsora
pachyrhizi isolates causing soybean rust. Phytopathology
70(1):17-21. Jan. [10 ref]
• Summary: Isolates of the soybean rust pathogen from
Australia, India, Puerto Rico, and Taiwan were found
to differ in virulence on a variety of soybean genotypes,
including the variety Wayne. Address: Research plant
pathologists, Plant Disease Research Lab., AR-SEA, USDA,

P.O. Box 1209, Frederick, Maryland 21701.
7983. Crowley, Paul R. 1980. The use of extruders in
developing countries. In: Amara Bhumiratana, ed. 1980.
Proceedings: ASEAN Workshop on Extruder Technology.
Bangkok, Thailand: Kasetsart University. xiv + 249 p. See p.
25-34.
Address: USDA, Washington, DC 20250, USA.
7984. Dutton, Herbert J. 1980. Forecast for soybean oil
in the 1980s. J. of the American Oil Chemists’ Society
57(1):20A-21A. Jan.
• Summary: A photo shows Dutton. Address: Northern
Regional Research Center, Peoria, Illinois.
7985. Reynolds, Bruce. 1980. Producers Export Company:
The beginnings of cooperative grain exporting. USDA
Economics, Statistics, and Cooperatives Service, Farmer
Cooperative Research Report No. 15. 21 p. Jan.
• Summary: Producers Export Company (PEC), which
existed from 1958 to 1969, was the first attempt by grain
cooperatives to develop an export merchandising program.
“This report explores the development of PEC and analyzes
reasons for its termination in 1969. This history can help
co-op managers and directors carry out future efforts to
consolidate and unify cooperative grain exporting.”
“American farmers began establishing local grain
elevator co-ops during the late 19th century. A second state
of development occurred during 1911-32, when many
local elevator co-ops facing extinction sought to improve
their earnings by establishing regional organizations for
merchandising in the terminal markets. The regionals sought
to overcome boycotts imposed by the terminal merchants on
their gaining representation on some of the major boards of
trade. They were successful in a few cases.
“The outbreak of global depression in 1929 brought the
exporting of U.S. grains to a standstill that persisted for the
most part until after World War II. Expansion of cooperative
grain marketing, to a large extent, occurred during that
period of unfavorable market conditions when U.S. grain
export activity was dormant. The Great Depression ushered
in a period of tight Government control over the grain
market. In 1929 the Federal Farm Board established a
nationwide cooperative organization, the Farmers National
Grain Corporation (FNGC), for managing an orderly
marketing system and for strengthening grain cooperatives.
Although the FNGC was not a Government agency, it sold
most of its grain to the Grain Stabilization Corporation.
When the Federal Farm Board was terminated in 1933,
the FNGC participated in the program of the Agricultural
Adjustment Administration [AAA]... The FNGC was
dissolved in 1938, and the regionals then had to develop their
merchandising operations.” A chronology of the career of
Roy F. Hendrickson from 1924 to 1968 (p. 20-21) includes

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2759
his work with USDA (1941) and with “The regionals
that participated in the two stages (pre-1962 and 1962) of
merging activity that led to the formation in 1968 of FarMar-Co, Inc. in Hutchinson, Kansas.”
Stage 1 was: (1) Farmers Union Grain Terminal Elevator
(Denver, Colorado). (2) Farmers Union Cooperative Elevator
Federation (Omaha, Nebraska). (3) Farmers Union Jobbing
Association (Kansas City, Missouri).
Stage 2 in 1962 was: (1) Farmers Union Cooperative
Marketing Association (Kansas City, Missouri). (2) Farmers
Cooperative Commission Co. (Hutchinson, Kansas) (3)
Equity Union Grain Co. (Lincoln, Nebraska). (4) Westcentral
Cooperative Grain Co. (Omaha, Nebraska). The latter four
cooperatives merged in 1968 to become Farmland Industries.
The following regionals founded FEC [Farmers Export
Co., formed in Jan. 1967]: (1) American Grain and Related
Industries (formerly Farmers Grain Dealers Association of
Iowa; Des Moines, Iowa). (2) Far-Mar-Co. (Hutchinson,
Kansas). (3) Farmers Union Grain Terminal Association
(GTA; St. Paul, Minnesota). (4) Illinois Grain Corporation
(Bloomington, Illinois). (5) Missouri Farmers Association
(Columbia, Missouri). (6) MFC Services (AAL; Madison,
Wisconsin).
“After 1968, FEC’s membership grew to 12. Much of
FEC’s growth in membership was due to its expansion of
port elevator operations to Galveston, Texas, in 1976, and to
Philadelphia, Pennsylvania, in 1979.”
The 6 new members were: (7) Indiana Farm Bureau
Cooperative Association, Inc. (Indianapolis, Indiana). (8)
St. Louis Grain Corporation (St. Louis, Missouri). (9) Farm
Bureau Services, Inc. (Lansing, Michigan). (10). Kansas
City Terminal Elevator Company (Kansas City, Missouri).
(11) Landmark, Inc. (Columbus, Ohio). (12) Ohio Farmers
Grain Corporation (Fostoria, Ohio). Address: Agricultural
Economist, USDA FCS.
7986. United States Department of Agriculture, Office of the
Special Coordinator for Grain Elevator Safety and Security.
1980. Prevention of dust explosions in grain elevators–An
achievable goal: A task force report. Washington, DC. Jan. *
• Summary: Nelson: Dec. 1981: “In the past 20 years more
than 170 explosions have occurred in grain elevators and
feed mills in the United States, according to a United States
Department of Agriculture task force report.”
7987. Yingst, William L., III; Stickney, Robert R. 1980.
Growth of caged channel catfish fingerlings reared on
diets containing various lipids. Progressive Fish-Culturist
42(1):24-26. Jan. [17 ref]
• Summary: Channel catfish (Ictalurus punctatus) fingerlings
were reared in floating cages on diets supplemented with
fish oil, soybean oil, or beef tallow. Those raised on the fish
oil diet apparently had the lowest food conversion ratios and
largest weight gains, but these factors were not significantly

different (P 0.05). Address: Dep. of Wildlife and Fisheries
Sciences, Texas A&M Univ., College Station, TX 77843.
7988. Barnes, Richard L. 1980. Peru: Fishing prospects dim,
soybean oil imports to rise. Foreign Agriculture (USDA
Foreign Agricultural Service). Feb. p. 31-32.
• Summary: “Peru’s hopes for a sustained recovery in its
fishmeal industry have dimmed once again, with the recent
drop in the country’s anchovy catch and resulting cutback in
fishing activity. These bleak prospects, together with a stock
drawn down during a strong 1979 export season, suggest that
Peru’s fishmeal supplies will be extremely tight this year.
“Since fish oil production also is affected by the reduced
catch, the country most certainly will have to import more
soybean oil in 1980 than the 20,000 metric tons received
in 1979. So far, Peruvian Government import plans call
for purchases of 85.000 tons of oil this year, a large part of
which could be supplied by the United States. Last year, in
contrast, began on a positive note. The larger than expected
1978 fish catch for reduction, particularly toward the
year’s end, had given rise to hopes that 1979 would begin
a revitalization of Peru’s fishing industry. Enthusiasm was
reinforced in early 1979 by fishing results, which by the
end of the first 4 months had reached 1.6 million tons. Even
after the official March 5 to April 28 fishing season ended,
there were reported sightings of large and numerous anchovy
schools.
“As the months passed, however, prospects began
to cloud. Sightings were less abundant for no discernible
reason. This apparent drop in the anchovy population led the
Ministry of Fisheries to authorize only exploratory fishing
activities to begin on October 1.
“Fears of smaller catches of exploitable fish were soon
confirmed, with yields on some days totaling an unusually
low 3,000 to 4,000 tons. As fish were located, daily catches
approached 15,000 tons, still significantly less than what
had been expected. Consequently, after only a month in
the waters, boats were called out on November 2, with the
exception of limited activity in the extreme south. Through
October 1979, the country’s fish catch for meal and oil
production stood at around 2.4 million tons, compared with
almost 3 million in all of 1978 and about 2.2 million through
October 1978. In 1978, however, more than 800,000 tons of
fish were landed in the final 2 months, whereas only small
tonnages will be recorded for the last 2 months of 1979.
“Fishmeal production through October 1979 is estimated
at 596,000 tons, compared with 669,500 in all of 1978, with
output in the last 2 months of 1979 again minimal.
“Exports in 1979, on the other hand, may have
approached 700,000 tons, against only 483,200 in 1978, as a
result of Government attempts to maximize profits during a
period of strong world demand.
“PESCAPERU, the Government agency responsible
for most production and all marketing of fishmeal, entered
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the 1979 season with sizable carryin stocks of 221,100 tons.
It thus was able to export some 50,000 tons more fishmeal
during the first 9 months than was actually produced.
“Reasons for the abrupt turnaround are not clear. Some
sources believe that the exceptionally mild winter was a
contributing factor, as it may have been in 1973. That, of
course, was the year of the big decline in Peru’s anchovy
fish catch–from averaging more than 10 million tons
annually during 1970-71 to only 1.5 million tons–owing to
a mysterious depletion of the country’s fisheries, normally
among the richest in the world.
“The cause of that shortfall is still being debated. One
reason put forward is that a change in ocean currents sent
the cold ‘El Nino’ waters, in which anchovies thrive, on
another course far off the coast of Peru. Another was that the
fisheries had been depleted by overfishing in the late 1960’s
and early 1970’s.
“The resulting decline in Peruvian fishmeal production
and trade was one of many factors behind the extremely tight
world supply of protein feed during 1973/74.
“Circumstances now are vastly different from
those of 1973/74, in the face of the large U.S. soybean
harvest last year and resulting abundance of oil and meal.
Consequently, the impact of any decline in Peruvian fishmeal
exports should be limited, especially in view of the ready
substitutability of most protein meals.
“In the intervening years since 1973, Peru’s fishing has
shown erratic results, but has never since approached the
high levels of the early 1970’s. The industry’s decreased
importance has worked to the detriment of the Peruvian
economy, which in 1970 derived nearly a third of its export
earnings from fishmeal and oil, whereas by 1978 that share
had fallen to 9 percent.
“Meanwhile, the country has all but ceased fish oil
exports in the face of declining production and rising
domestic consumption. This trade reversal is reflected in
the Government’s preliminary plan to import 85,000 tons of
soybean oil in 1980. With edible oil stocks extremely low,
pure vegetable oil will make up a larger portion of sales and
prices will rise accordingly.
“Fish production for food uses, on the other hand, has
experienced a renaissance during the past few years, with
1978 exports reported to be some 1,450 percent above those
in 1975. This industry, still largely in private hands compared
with Government ownership of the fishmeal and oil
operations, recently has raised objections about the diversion
of edible fish into meal and oil output.
“The fish packers argue that most species other than
anchovies should be reserved for human consumption. They
are expected to maintain pressure against open fishing for
meal and oil production, particularly in view of the limited
anchovy population. It is thus possible that no major open
fishing will occur during 1980, although limited fishing may
be permitted in the Ito Zone just north of Chile.

“So far, the private sector has not established operations
in this region, nor does fishing for reduction there directly
compete with the packing industry. Consequently, it has
been suggested that the Ministry of Fisheries might allow
expanded activities in this zone. Over 100 boats reportedly
could be authorized to fish, compared with only a small
number now.
“Even such expansion, however, would not significantly
alter Peru’s total fishmeal and oil out-turns, since the zone
still would account for a small share of the country’s total
fish catch.”
A photo shows Peruvian fishermen as they haul in a
catch of anchovies in a huge net. The anchovies are used to
make animal feed and a food oil.
Note: This article is based on a report by Richard
Barnes. Address: U.S. Agricultural Attaché, Lima, Peru.
7989. Erickson, Eric H.; Herbert, E.W., Jr. 1980. Soybean
products replace expeller-processed soyflour for pollen
supplements and substitutes. American Bee Journal
120(2):122-26. Feb. [6 ref]
• Summary: For years, expeller-processed soybean flour
has been used by beekeepers as a protein source for honey
bees. This flour has either been fed alone or mixed with
other ingredients such as yeast, dried skim milk, or pollen
and then fed as a pollen supplement. Products tested in this
experiment included Bland 50 (0.5% fat), F-200 (0.9% fat),
and I-200 (made by the A.E. Staley Mfg. Co. of Decatur,
Illinois), and Toasted Nutrisoy T-6 (7% fat) and Soylec T-6
(made by Archer Daniels Midland Co., Box 1470, Decatur,
Illinois).
Pollen contains 4-5% fat. Both Bland 50 and F-200
were better consumed and resulted in more sealed
brood when mixed with pollen. Nutrisoy T-6 was more
effective when used alone. Address: 1. Bee Research
Laboratories, Agricultural Research-Science and Education
Administration, USDA, Madison, Wisconsin 53706; 2.
Beltsville, Maryland 20705.
7990. Leviton, Richard. 1980. Soycrafters Conference: The
birthing of a new industry. Director’s report: Missed all the
meals. Soycraft (Colrain, Massachusetts) 1(2):16-23. Winter.
• Summary: A report on the Second Soycrafters
Conference, held 26-29 July 1979 at Hampshire College,
Amherst, Massachusetts. Over 50 workshops and lectures
were presented on all phases of the soyfoods industry.
“Miraculously, the $19,000 conference broke even
financially, and attracted significant national press in the
following three months.”
The section titled “The view from the guests” (p. 20-23)
contains brief statements (all positive) about the conference
from the following attendees: Luke Lukoskie (Island
Spring), Rebecca Uchida (Mu Tofu Shop), Michelle Ajamian
(Amesville, Ohio), Shag Kiefer (Redbud Creek Tofu),
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Will Truslow (Jamaica Plain, Massachusetts), Dr. Joseph
Rakosky (Rakosky Services, Melrose, Illinois), Marvel
Huffman (Lecanto Tofu), Francine Watanabe (La Soyarie,
Hull, Quebec, Canada), Dr. Charles Howes (Loma Linda
Foods, Mt. Vernon, Ohio), Timothy Metzger (Dannon Milk
Products, Long Island City, New York), Lee Cunningham
(Wonder Life Corp., Des Moines, Iowa), Joseph Jaffer
(Waymart, Pennsylvania), Chico Wagner (Yaupon Soyfoods),
Dr. Malcolm Bourne, Frank Pilotte (Golden Key Farm, Grant
Park, Illinois), David Patten (Brightsong Tofu, {Redwood
Valley}, California), Patti Smith (Erewhon, Cambridge,
Massachusetts), Larry Needleman (Bean Machines, Bodega,
California), Peter Driscoll, Goodhart Foods (Petosky,
Michigan), Bill Shurtleff (New-Age Foods Study Center),
George Strayer (Agricultural Exports, Hudson, Iowa), David
Blumberg (San Francisco, California), Dr. Keith Steinkraus
(Cornell Univ., Ithaca, New York), Bob Bergwall (Nasoya
Foods, Leominster, Massachusetts).
Photos show: (1) Overview of the conference
registration hall incl. Richard Leviton talking with George
Strayer. (2) Kathy Leviton adding finishing touches to
large trays of tofu cheesecake. (3) A woman preparing
scrambled tofu and fried soysage patties in the Hampshire
College kitchens. (4) Members of Okita Enterprises and
the Tennessee Farm: Charles Ishigawa, Robert Dolgin,
Eddie Okita, and Michael Moorman. (5) Dr. Walter Wolf
(Northern Regional Research Center, Peoria, Illinois). (6)
Robert Rodale, Rodale Press, Emmaus, Pennsylvania. (7) Dr.
Malcolm Bourne, Cornell University, Geneva, New York. (8)
Michael Cohen, holding a baby and talking with Dr. Clifford
Hesseltine.
Note: This is the earliest publication seen (Feb.
2003) that mentions Brightsong Tofu. Address: Colrain,
Massachusetts.
7991. Martin, R.J.; Knapp, Anne D. comp. 1980. The
Uniform Soybean Tests, northern states, 1979. West
Lafayette, Indiana: Science and Education Administration,
USDA. 201 p. 28 cm. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1979%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1979.
Strain designation. Methods–1979. Disease. Policy on
testing and release of strains. Uniform test locations–1979.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Address: Science and Education Administration, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-749-2891.

7992. Mustakas, G.C.; Milligan, E.D.; Taborga A., J.;
Fellers, D.A. 1980. Conversion of soybean extraction plant
in Bolivia to production of flours for human consumption:
Feasibility study. J. of the American Oil Chemists’ Society
57(2):55-58. Feb. [5 ref]
• Summary: The U.S. Agency for International Development
(AID) recently selected Bolivia as a target country to
conduct a program for fortification of wheat products with
soy. A mixture of Bolivian rice and/or quinoa flour will be
blended with wheat flour and fortified with defatted soy
flour. The program should add protein to the Bolivian diet,
save foreign exchange on wheat imports, and stimulate
Bolivian agriculture. During the past year, Bolivian soybean
production has increased to nearly 30,000 tonnes (metric
tons). Soybean extraction plants exist in Bolivia to produce
oil and meal, but one or more of them must be converted to
produce edible-grade soybean flour. In Feb. 1977 an initial
report on this project was prepared by the USDA Western
Regional Research Center (Albany, California) and in Aug.
1978 two U.S. engineers representing the NRRC and EMI
Corp. visited the soybean processing plant Sociedad Aceitera
del Oriente (SAO) at Santa Cruz, Bolivia, to develop a plan
for the plant conversion. The SAO plant is about 3 years old
and was constructed by the Industrial Engineering Company
(HLS Ltd.) of Israel. The plant is designed to process a
maximum of 180 tonnes of soybeans or 250 tonnes of
cottonseed per day. Details of the conversion are discussed
with respect the main processing stages: pretreatment of the
beans, oil extraction, meal desolventization, and grinding and
handling of the flour. Address: 1. NRRC, Peoria, Illinois; 2.
EMI Corp., Des Plaines, Illinois.
7993. Whitton, Carolyn L. 1980. China: Soybean imports
seen larger, most to come from U.S. Foreign Agriculture
(USDA Foreign Agricultural Service). Feb. p. 28.
• Summary: Total soybean imports by the PRC for 1979/80
are estimated at 550,000 tons, up from 254,000 tons in
1978/79. Imports of soybean oil are expected to be similar to
the previous year.
“It appears that the PRC will be a net importer of about
250,000 tons of soybeans in 1979/80, despite the fact that
its exports to Japan are again rising to the levels of the early
1970’s–about 250,000-300.000 tons.
“In 1978/79, the PRC is believed to have been a minimal
net soybean exporter.
“As of the end of December 1979, contracted U.S.
soybean sales to the PRC for 1979/80 already had reached
450,000 tons, compared with 142,000 tons in 1978/79. and
only 55,000 tons in 1977/78. Additional sales of U.S. beans
could still be announced during the marketing year, but, in
previous years, most U.S. purchases were made in the last
quarter of the calendar year.
“Sales of soybeans to the PRC in 1979/80 from other
origins–mainly Brazil and Argentina–could equal the
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average levels of the past 3 years–roughly 150,000 tons. An
increasing portion of imports from these suppliers, however,
may he of Argentine origin rather than Brazilian because of
Argentina’s rapidly expanding soybean surplus and Brazil’s
preference for exporting meal and oil rather than beans.
“In addition to shipments from the United States, in
1978/70 only 10,000 tons were supplied by Brazil and
102,000 tons by Argentina, compared 100,000 tons from
Brazil and 33,000 tons from Argentina in 1977/78 and about
230,000 tons from Brazil alone in 1976/77.
“The rise in PRC soybean imports appears to be largely
because of increased domestic demand pressures. Recently,
the PRC has taken steps to increase individual incomes and
loosen controls on consumption.
“Imports of oil-quality beans should free more of the
PRC’s domestic production for its traditional food uses.
“The PRC also recently began experimenting on a small
scale, so far, with livestock feeding. These factors could have
added to the demand for soybeans, even though the 1979
PRC soybean harvest did not experience major problems
during the year and is estimated to have equalled the good
1978 crop of 10.5 million tons.
“PRC contracts for imports of soybean oil in the
1979/80 [October-September] marketing year are expected to
approximate last year’s imports of 123,000 tons, down from
184,000 tons in 1977/78. The more limited level of PRC
soybean oil imports in 1979/80 and 1978/79, compared with
those of 1977/78, is likely because of the improved PRC
oilseed harvests of 1978 and 1979. versus the poor harvests
of 1977 and 1976.
“But, as of the end of December, only one 1979/80
optional origin contract for 20,000 tons of soybean oil had
been registered with the U.S. Department of Agriculture,
although there have been reports of additional purchases
from the United States.
“In 1978/79, the United States exported 61,000 tons of
soybean oil to the PRC, 45,000 tons less than in 1977/78.
“PRC discussion with Brazil will likely also result
in agreement for additional purchases of soybean oil for
1979/80 delivery. Brazil’s 1978/79 soybean oil exports to
the PRC amounted to 45,000 tons–31,000 tons less than in
1977/78.” Address: Economics, Statistics, and Cooperatives
Service.
7994. Tallent, W.H. 1980. Cooperative oilseed processors.
Northern Regional Research Center: Notes from the Director
No. 1410. p. 1. March 14.
• Summary: “Dwight Miller (DO) reported on NRRC
research and development activities at the joint SoybeanCottonseed- Sunflower- Peanuts- Rapeseed Conference in
San Francisco on March 9-12. While the conference has
been expanded during the past year to include other oilseeds,
soybean and cottonseed oils dominated the interest of the
approximately 180 attendees. Dawson Mills, Dawson,

Minnesota, recently installed a new factory to produce edible
soy products [protein isolates]. It was announced at the
conference that they have become part of the Land O’Lakes
Organization.” Address: Center Director.
7995. Hofman, Vern; Zimmerman, V.D.; Helgeson, Delmer;
Dinusson, W.E.; Fanning, C. 1980. Sunflower oil as a fuel
alternative. Paper presented at the Agricultural Energy
Alternatives Workshop. Held 1 April 1980 at Fargo, North
Dakota. *
• Summary: Note: This is the earliest document seen (July
2007) that discusses sunflower oil as an alternative to diesel
fuel. Address: Cooperative Extension Service, North Dakota
State Univ.
7996. Schuster, E.M.; Bodwell, C.E. 1980. Phytic acid
content of thirty-two commercial soy products (Abstract).
Federation Proceedings (FASEB) 39(3):659 (Abst. #2084).
April 13-18.
• Summary: Several studies have suggested that cereal
phytate or added phytic acid may decrease retention or
absorption of specific minerals in humans. The authors
analyzed 15 soy isolate products, 4 soy concentrates, 5 soy
flours, and 8 textured soy protein products. The mean and
range values (in gm of phytic acid per 100 gm of product)
were as follows: Soy isolates 1.27 (range 0.97 to 1.69);
concentrates 1.38 (1.21 to 1.72); textured soy protein
products (1.46) 1.19 to 1.63; soy flours 1.47 (1.30 to 1.63).
When the results were expressed on a basis of gm of
phytic acid per 100 gms of protein (N x 6.25) values ranged
from 1.1 to 3.3. (Supported in part by a grant from the
American Soybean Association Research Foundation, St.
Louis, Missouri). Address: Protein Nutrition Lab. Nutrition
Iant., USDA, Beltsville, Maryland 20705.
7997. Beard, Benjamin H.; Gilbert, J.C.; Sekioka, T. 1980.
Seasonal variation in the performance of soybeans in Hawaii.
Crop Science 20(2):163-65. March/April. [8 ref]
• Summary: In Hawaii, soybeans give the best yields when
they are planted in March, April, May, or June. The variety
Davis had the highest mean yield at 3 locations (over 2,000
kg/ha). Address: 1. Research geneticist, USDA, SEA, AR,
Agronomy and Range Science, Univ. of California, Davis,
California 95616; 2. Prof. Emeritus, Dep. of Horticulture,
Univ. of Hawaii at Manoa, Honolulu, Hawaii 96822; 3.
Assoc. Horticulturist, Kauai Branch Station, Univ. of Hawaii,
Kapaa, Hawaii 96746.
7998. Beshoar, John M. 1980. Japan: Soybean imports to
rise, decrease seen for soybean meal. Foreign Agriculture
(USDA Foreign Agricultural Service). April. p. 30.
• Summary: Japanese imports of soybeans, including those
from the United States, are forecast to increase in calendar
1980, while the relatively small purchases of soybean meal
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are expected to decline.
“Currently, Japan’s imports of soybeans in calendar
1980 are forecast at 4.4 to 4.5 million metric tons, compared
with 4.13 million imported in 1979 and 4.26 million in 1978.
Takings from the United States are forecast to reach 4.15
million tons this year, up from both the 3.84 million imported
last year and the previous record of 4.14 million received in
1978. U.S. share of the import market is seen holding at last
year’s level of 93 percent, compared with 97 and 95 percent
in 1978 and 1977.
“Soybean meal imports, on the other hand, are forecast
to drop a third or more below the 1979 level. Current
forecasts place these imports at 200,000 tons, compared with
310,000 in 1979 and 430,000 in 1978. Meal from the United
States will account for about 65 percent of the total, against
nearly three-fourths of the total in 1978/79.
“Brazil is the only other major supplier, accounting for
the remaining one-third of Japanese imports. Japan’s 1980
imports of soybeans from Brazil are expected to be at or
below the average level for the 1976-79 period.
“Demand for vegetable oils in Japan is projected to
rise by about 6 percent in 1980, compared with growth of
more than 9 percent in 1979. Leading financial institutions
in Japan forecast 1980’s ‘real’ GNP (gross national product)
growth at 3-5 percent, and per-capita-consumption growth
at 3-4 percent. For the past few years, increases in edible
vegetable oil consumption have exceeded these indicators
significantly.
“Expansion of livestock feeding in the coming year is
expected to slow from 1979’s rate of 7.0 percent to 4.0-4.5
percent. This expectation reflects some hesitancy on the part
of swine and dairy producers to step up operations at a time
of pork and dairy product surpluses.
“Consequently, demand from mixed feed manufacturers
for feedstuffs is forecast at 23.6 million tons-up some
950,000 tons from the 1979 level. Use of high-protein meal
in mixed feeds is expected to grow by some 170,000 tons.
“During 1980, the price relationship between soybeans
and rapeseed is expected to favor soybean crushing, whereas
for much of last season rapeseed was more favorably priced
c.&f. Japan. This reversal comes as a result of sharply
increased soybean supplies in the United States and Brazil.
“Soybean crush is forecast at 3.73 million tons, up from
the 3.38 million estimated for 1979. Food use of soybeans is
seen holding at about 775,000 tons.
“Production of soybean oil in 1980 is forecast to
increase 64,000 tons from the 1979 level to about 681,000
tons. Meal output is forecast at 2.89 million tons for a
260,000-ton gain from 1979’s.”
A table shows Japan’s imports of soybeans and soybean
meal by country of origin, calendar 1976-80. The U.S.
supplied 92-97% of Japan’s soybean imports. Address: U.S.
Agricultural Attaché, Tokyo.

7999. Bromfield, K.R.; Hartwig, E.E. 1980. Resistance
to soybean rust and mode of inheritance. Crop Science
20(2):254-55. March/April. [11 ref]
Address: 1. Plant Disease Research Lab., P.O. Box 1209,
Frederick, Maryland 21701; 2. Research Agronomist, Plant
Science Research Div., ARS, USDA, Stoneville, Mississippi.
8000. Harrison, Kelly. 1980. Promotion important to sustain
U.S. soybean efforts. Foreign Agriculture (USDA Foreign
Agricultural Service). April. p. 19.
• Summary: “We are still assessing the short- and long-term
impacts of the President’s suspension of soybean exports to
the Soviets, as a result of their aggression in Afghanistan...
“Our more mature markets in developed countries
seem to be indicating a slower growth trend. Our sales
success in developed foreign markets has led to increased
competition from other soybean exporters such as Brazil
and Argentina. Thus, to maintain our foreign market sales
growth in the years ahead, a larger share of U.S. exports
must be to emerging growth markets such as Korea and
Mexico.” Address: General Sales Manager and Associate
Administrator, Foreign Agricultural Service.
8001. United States, Science and Education Administration.
1980. USDA’s Science and Education Administration: what
it is; what it does. Washington, DC: USDA, Science and
Education Administration. 20 p. April. Map. 24 cm. *
• Summary: A basic description of USDA’s new Science and
Education Administration.
8002. Jerram, Elsie. 1980. Tofu is a hit in Santa Cruz.
Monterey Peninsula Herald (California). May 14. p. 25.
Food section.
• Summary: The article begins: “Santa Cruz children are
eating tofu for lunch and loving it.” So says Thelma Dalman,
director of food services for Santa Cruz City Schools. Her
food service program currently pays $1.60/lb for ground
chuck hamburger, which is 18% fat; she can buy tofu for
$0.50/lb. She incorporates tofu into enchiladas, tamale pies,
quiches, and casseroles; all these are offered to the children
on the vegetarian lunch menu. Next year she hopes to use
tofu in her regular meals, as well as the vegetarian ones.
She is working to get USDA, which subsidizes the national
school lunch program, to allow a pilot program involving
tofu. Address: Editor, Food Page.
8003. Herbert, E.W., Jr.; Shimanuki, H. 1980. An evaluation
of seven potential pollen substitutes for honey bees.
American Bee Journal 120(5):349-50. May. [1 ref]
• Summary: “One of the primary objectives of our research
is to develop a diet for honey bees that can be used to
replace the natural pollen on which they depend.” When
fed eight diets over 12 weeks, bees reared the most brood
and consumed more diet when offered pollen followed in
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decreasing order by whey-yeast, Wheast, Bee Feast, and
Pollenex. Three soybean products were tested: Bland 50
(0.5% fat) and F-200 (0.9% fat) (made by the A.E. Staley
Mfg. Co. of Decatur, Illinois), and Toasted Nutrisoy T-6 (7%
fat) (made by Archer Daniels Midland Co., Decatur, Illinois).
Only F-200 and Toasted Nutrisoy supported brood rearing;
Bland 50 did not enable bees to rear brood during the study.
Address: Bioenvironmental Bee Lab., Agricultural Research
Science and Education Administration, USDA, Beltsville,
Maryland 20705.
8004. Robertson, Valerie. 1980. Early history of Soyfoods
Unlimited, Inc.–a large, pioneering tempeh making company
in San Leandro, California.
• Summary: In Sept. 2011 Bill Shurtleff asked Valerie
Robertson, with help from John and Gary Robertson, to
reach back 30 years and (with the help of dated documents
from those days) to try to reconstruct the origins of Soyfoods
Unlimited–a pioneer tempeh maker in California. As Valerie
recalls: “I think I first met you and Akiko at Eco House in
Walnut Creek, run by Mark Maloney (later Mark Westwind);
we kept our bees there and I met you one day when all three
of us happened to be there. Then I saw an ad in the Contra
Costa Times from Soyfoods Center asking for volunteers. I
called and started doing work for you both, first doing office
work–filing, folding pamphlets and then testing recipes and
eating–tempeh!!! You were both very interested in tempeh
because your Book of Tempeh had recently been published.
“Gary recalls that we were all at your house and you
asked Gary (who was a contractor) and John (who was the
Biomedical Director at John Muir Medical Center)–’What do
you want to do? Are you happy with what you are doing now
or would you maybe like to do something else?’ You kind of
put a bug in their ear. We talked about doing something with
tempeh and we started making and eating tempeh.
“We made our own tempeh at our home in Walnut Creek
(see photo) using an incubator from John Muir Hospital. It
was not hard to make and turned out like magic. Starting in
1981 we sold the tempeh we made at home under the label
Vasilia’s Homemade Soy Tempeh. My ancestors are Greek
and ‘Vasilia’ is the Greek word for Valerie. Akiko designed
the ‘Vasilia’s’ label and we had it printed up. I taught tempeh
and tofu cooking classes at a health food store in nearby
Concord called The Harvest House. Actually, Akiko came to
one of my cooking classes with me as my ‘helper.’ So I had
an outlet via Harvest House and classes to sell tempeh.
“We started to get really interested in starting a tempeh
company in the San Francisco Bay Area. Above all it was the
tempeh itself that convinced us to do it. 1. We loved tempeh.
2. We made excellent tempeh at home. 3. We wholeheartedly
believed it was a excellent protein food for vegetarians and
all others. We believed in tempeh. It tasted so good, and the
texture was amazing. It sold itself (proven during countless
demos in stores). We had the desire and ambition to give it

a try with a lot of sweat equity (eventually drilling out the
concrete for drains, building incubation rooms, setting up a
lab etc.).
“But back to the story: You and Akiko were about to
leave on a speaking tour, which you called “1980 Soyfoods
America Tour,” to promote your books and tempeh, and to
attend the University of Illinois soyfoods course and the 3rd
annual Soyfoods Association of North American conference
at the University of Illinois in Champaign-Urbana, Illinois.
You both wanted to serve your favorite tempeh recipe during
intermission to everyone at each talk. So Akiko asked me to
help her make Tempeh Cacciatore (chunks of tempeh in a
seasoned tomato sauce) and to “can” these in quart Mason
jars. We had a ball together in your tiny kitchen and ended up
canning 110 quart jars.
“On May 5, 1980, you and Akiko left Lafayette,
California, on your tour, with your big white Dodge van
loaded with books, canned tempeh, etc. You were planning to
be gone for 3 months. At about this time we decided that we
definitely wanted to start a company making tempeh. I think
you (Bill) came up with the name, ‘Soyfoods Unlimited.’ It
ended up being a corporation, incorporated in Nov. 1980 as
Soyfoods Unlimited, Inc. The ‘Inc.’ part was costly; we had
to paint a lawyer’s house in Lafayette in exchange for the
Inc.! It also (as you know) protected us as individuals.
“I decided to fly to Illinois to attend the SANA
conference to learn as much as I could about making tempeh
and the new soyfoods movement; John and Gary were busy
with their work and could not go. On July 9-13, 1980, the
Third Annual SANA Conference was held at the University
of Illinois. It was a big success in every way. About 270-285
people from all over the world attended. I met Dr. Clifford
Hesseltine and talked with him about tempeh and our ideas.
He was very helpful and encouraging.
“On Aug. 3, 1980, you and Akiko returned to Lafayette
from Illinois and your tour. You had given 27 programs
and traveled 9,000 miles. At each program you served your
favorite tofu and your favorite tempeh recipe, than asked for
a show of hands as to which one people liked best–without
exception tempeh was the favorite by a 2 to 1 ratio. We were
ready to go.
“In about Sept. 1980 we signed the lease on a large
building suitable for food processing in San Leandro,
California. The first 3 months were rent-free. We knew we
would need plenty of money to start the kind of company
we envisioned. Gary invested $100,000 cash and John put in
more than $35,000 by taking a second mortgage on our home
on San Miguel Drive in Walnut Creek. The money started
to flow out and our sweat equity began to flow in–John with
his engineering mind and logic; Gary with his construction
skills, and our knowledge of recipe development. We tested
many recipes at home first. Murphy’s Law was in full force,
as every step in the process took much longer than expected.
“On Oct. 3, Akiko finished designing for us a new
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Soyfoods Unlimited letterhead, with promotional materials
and even aprons for demos. The logo was like a soybean leaf
with three leaves, one for each of the three of us (see photo).
“On Oct. 16, 1980, we finished a new 8-panel brochure
titled “What is Tempeh?”–a joint venture of the Robertsons
and Shurtleffs. We both had the rights to use it as we wished.
“Finally, on Feb. 15, 1981, the three of us begin making
tempeh in our state-of-the -American-art $100,000 plant in
San Leandro, California. The efficient, 1,850-square-foot
operation, had a capacity of 10,000 pounds a week.
A photo shows Valerie seated near some tempeh on a
table at her home in Walnut Creek, California. Valerie and
John were married. John was Gary’s older brother. All three
lived in the same large home in Walnut Creek.
“Later that year, on July 8-12, 1981, the 4th Annual
Soycrafters Conference was held at Colorado State
University, Fort Collins, Colorado. I drove out with you
and Akiko and Kazuko Aoyagi and Maria-Elena Nava of
Mexico, stopping overnight at your cabin at Lake Tahoe and
sleeping out one night in a “snake farm” in the desert.
“Our company did well, launched many delicious
tempeh products, and introduced many innovations.
Note: They were the first company to do dry dehulling
and hull removal from their soybeans prior to cooking;
for this they used a simple and ingenious mill and vacuum
cleaner system designed by the Department of Food Science
at the University of Illinois but modified and enlarged by the
Robertsons. They started selling frozen soy tempeh, but after
2-3 months were selling 90% of their tempeh refrigerated,
after steaming. In Sept. 1981 they introduced America’s first
nonfried tempeh burger, which they vacuum packed. In Jan.
1982 they started air-freighting 1,800 pounds a month of
their tempeh burgers to the East Coast. In June 1983 Lonnie
“Lon” Stromnes of Namaste Marketing began to work as
their full-time marketing director.
“White Wave was a major tempeh maker at that time.
In 1986 we met Steve Demos (founder and CEO of White
Wave) at Spenger’s restaurant in Berkeley and asked him if
he would be interested in buying our company. White Wave
acquired Soyfoods Unlimited, Inc. on Dec. 1, 1986 and each
of the three of us Robertsons ended up owning 1% of White
Wave.
“By acquiring Soyfoods Unlimited, White Wave became
the largest manufacturer of tempeh in the United States. And
he got our greatly superior process for making tempeh, the
ability to make his own tempeh starter, our excellent recipes,
our list of our distributors, a much greater presence for White
Wave products on the West Coast, and much more. He also
took on our debt! He thanked us for offering our business
and our secrets to him instead of folding up. He is Greek, just
like me.
Update (Sept. 2011): “On May 7, 2002, Dean Foods
acquired the remaining 64% of White Wave that it did not
already own. At that point we sold our shares of White Wave

stock to Dean Foods. Our stocks split and each share became
9,860 shares. We were each bought out at $145.00 a share.
Not bad!
“The home I am living in today on the big island of
Hawaii was paid for by the sale of the White Wave stock. I
only wish I made a deal for endless tempeh!! I love tempeh!”
“I still eat tempeh all the time and still love it. I buy
White Wave tempeh out here in Hawaii. I think Turtle Island
also has a great white tempeh. I’m so glad it is available here
in Hawaii at all the health food stores.”
8005. Rossiter, Margaret W. comp. 1980. A list of references
for the history of agricultural science in America. Davis,
California: Agricultural History Center. 69 p. May. In
cooperation with USDA. [1426* ref]
Address: AHC, Davis, California.
8006. Surls, Frederic M. 1980. New directions in China’s
agricultural imports. American J. of Agricultural Economics
62(2):349-55. May. [4 ref]
• Summary: Discusses factors determining China’s
agricultural import levels. Address: Agricultural economist,
PRC section, Asia Branch, Economics and Statistics Service,
USDA.
8007. American Soybean Association. 1980. Soya Bluebook
‘80. St. Louis, Missouri: American Soybean Assoc. 186 p.
June. Category listings (Index). Index of tables. Directory,
alphabetical. Buyer’s guide, alphabetical. Index to
advertisers. 22 cm.
• Summary: A bar chart (p. 131) shows U.S. exports of
soybean and products (oil and meal in billion dollars, for
fiscal year beginning Oct. 1) from 1966 to 1979. The value
rose from about $1.1 billion in 1966 to just over $3 billion in
1973 to just over $7 billion in 1979.
A table (p. 148) gives supply and disposition of U.S.
soybeans (in million bushels, year beginning September)
from 1969 to 1979. Supply includes beginning stocks
(Sept. 1), production, and total supply. Disposition includes
crushings, exports, seed, feed (domestic), residual, total
disposition, and ending stocks. Also included are acreage
planted, acreage harvested for beans, percent harvested (%),
yield per acre harvested, price per bushel: Support (U.S.
farm basis), received by farmers, No. 1 yellow Illinois, No.
1 yellow Chicago. Address: P.O. Box 27300, St. Louis,
Missouri 63141. Phone: 314-432-1600.
8008. Aronson, Naomi. 1980. Social factors in the
development of nutrition studies: 1880-1920. J. of the NAL
Associates 5(1/2):32-37. Jan/June. [30 ref]
• Summary: Contents: Introduction. The transition from
animal feeding experiments to human nutrition experiments
(Carl Voit, Wilbur Olin Atwater). Early efforts to determine
human protein and caloric requirements (Atwater). The
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opening of the vitamin research era (E.V. McCollum, Joseph
Goldberger, effect of World War I). Conclusions. Address:
Dep. of Sociology, Northwestern Univ., Evanston, Illinois.
8009. Bahrenfus, J.B.; Fehr, W.R. 1980. Registration of
Weber soybean. Crop Science 20(3):415-16. May/June. [2
ref]
• Summary: Registration No. 137, for Weber. Developed
in Iowa and Puerto Rico, it yields about 5% more than
Corsoy and has good resistance to iron deficiency chlorosis.
“Breeder seed of Weber was distributed to foundation seed
organizations in Iowa, Michigan, Minnesota, and South
Dakota for planting in 1979, Breeder seed will be maintained
by the Iowa Agric. and Home Economics Exp. Station.”
Address: Research Associate and Prof., Dep. of Agronomy,
Iowa State Univ., Ames, IA 50011.
8010. Billick, Gloria. 1980. References for the history of
human nutrition in America, 1600 to the present: A selected
bibliography. J. of the NAL Associates 5(1/2):45-61. Jan/
June. [406* ref]
Address: Consultant in foods, Potomack, Maryland.
8011. Boyd, Billy Ray. 1980. Tofu in the public schools:
Santa Cruz’s Thelma Dalman introduces a natural foods
lunch program. East West Journal. June. p. 46-50.
• Summary: For over 20 years Thelma Dalman has been
head of the school lunch program in Santa Cruz, California,
schools. As early as 1970, the program was running its own
bakery, producing whole-grain breads and pastries. In 1972
Dalman eliminated practically all chemical additives from
the school lunches. In 1975 sugar was also eliminated. In
Sept. 1978 a vegetarian alternative was instituted (about 8%
of elementary students now take that option) and in Oct.
1978 tofu was introduced into the kids’ diet in a limited way.
“The result is what is perhaps the most progressive school
lunch program in the nation, and all without any added
burden to the taxpayer.
Today tofu is used increasingly in the program, but it
still may not be used to meet the meal requirements of the
Type A lunch. So Dalman went to the USDA with a proposal
to do a pilot program using tofu in school lunches, but
funding was denied. Dalman feels frustrated, and believes
that the USDA is not fully meeting the mandates of school
lunch legislation. According to a Roper Poll there are almost
7 million individuals in America eating whole foods instead
of meat and another 37 million “cautious” about the amount
of meat they eat. Two photos by Susan Hillyard show
Thelma Dalman, the “Tofu Queen.” Address: Santa Cruz and
Honolulu.
8012. Day, Harry G. 1980. The science of nutrition. J. of the
NAL Associates 5(1/2):27-31. Jan/June. [24 ref]
• Summary: Contents: Introduction (F.G. Hopkins, E.V.

McCollum). A crowning achievement in the science of
nutrition: determination of the indispensable and dispensible
nutrients. Who are nutritional scientists. Credentials in
science and nutrition. Recommended Dietary Allowances
(first published in 1943). Labeling food packages.
Megavitamin eruption. Overview.
In 1951 E.V. McCollum wrote of the key concept in
nutrition: “The objective of learning the nature of every
constituent of plant and animal tissues was admirable, but
it was still more important to discover those substances,
well characterized chemically, which a diet must provide
in order to support the normal physiological needs of the
animal. It was also necessary to determine the proportions
in which these substances should be supplied to secure best
results... It was necessary to combine chemical studies with
animal feeding tests in which basal diets, simplified as far
as possible, were used... These studies made it apparent
that there existed nutrients of which chemists knew nothing
at all and that these were not furnished by diets composed
exclusively of the recognized classes of nutrients.” Address:
Prof. emeritus, Univ. of Indiana, Bloomington, IN.
8013. Evans, J. Albert. 1980. India: Top U.S. soybean oil
market may raise imports sharply. Foreign Agriculture
(USDA Foreign Agricultural Service). June. p. 34.
• Summary: This year, U.S. exports of soybean oil to India
are projected to rise sharply as that country’s gap in edible
vegetable oils continues to widen. If the export gains are
realized, it will mark the fourth straight year that India has
been the top export market for U.S. soybean oil. These
exports are projected at 350,000 tons in 1980. Vegetable
oils–essentially soybean oil and palm oil–have accounted
for most of the volume and growth of India’s agricultural
imports since 1976. During 1977-79, imported soybean oil
accounted for 44% of India’s vegetable oil imports of 3.4
million tons valued at $2,100 million. However, the U.S.
share dropped from two-thirds in 1977 to one-half in 1978,
and to one-third last year. Address: International Economics
Div., ESCS [Economics, Statistics, and Cooperatives
Services ].
8014. Foreign Agriculture (USDA Foreign Agricultural
Service). 1980. Additional assurance granted on U.S.
soybeans to Poland. June. p. 38.
• Summary: An additional $5.02 million in risk coverage
against payment defaults for non-commercial reasons is
available to U.S. exporters selling soybeans to Poland,
according to the General Sales Manager and Associate
Administrator, Foreign Agricultural Service (FAS).
This coverage is available under the Commodity Credit
Corporation’s noncommercial risk assurance program (GSM101).
8015. Foreign Agriculture (USDA Foreign Agricultural
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Service). 1980. Thailand: Imports of U.S. cotton, soybean
meal to rise. June. p. 31-32.
• Summary: The Thai economy continues basically
agricultural, with 82% of the population classed as rural and
agricultural products accounting for 60% of export earnings.
Thailand imported about 57,000 tons of soybean meal in
1979. Some of the U.S. shipments were financed under
the Commodity Credit Corporation (CCC) export credit
program.
8016. Foreign Agriculture (USDA Foreign Agricultural
Service). 1980. Taiwan: Island imports 1 million tons of
soybeans in 1978 and 1979. June. p. 32-33.
• Summary: U.S. soybean exports to Taiwan during calendar
1979 amounted to a record 1.101 million tonnes (metric
tons), compared with 1.070 million tons the year before.
Total requirements have more than doubled in the past
decade as imports totaled only 472,000 tons in 1969.
The sharp gain resulted from the expanding livestock
sector’s increased demand for soybean meal and rapid
expansion of demand for vegetable oils. Per capita
consumption of soybean oil rose from 5.63 kilograms in
1976 to 6.22 kilograms a year later. Taiwan’s soybean
production fell by 21%–from 51,718 tons in 1977 to 40,842
tons in 1978.
8017. Hesseltine, C.W.; Wang, H.L. 1980. The importance of
traditional fermented foods. BioScience 30(6):402-04. June.
[12 ref]
• Summary: Table 1 gives, for each food, the name, area or
country, microorganism used, substrate, nature and uses. The
following soy-related foods are included: Soy sauce (chiangyu, shoyu, toyo, kanjang, kecap, see-ieu), miso (chiang,
doenjang, soybean paste, tauco), Hamanatto (toushih, taosi, tao-tjo [sic, tao-tjo = tauco is Indonesian-style miso]),
sufu (fu-ru, fu-ju, tou-fu-ju, bean cake, Chinese cheese),
tempeh, bongkrek, ontjom (oncom), natto. Address: Northern
Regional Research Center, Peoria, Illinois.
8018. Lopes, James. 1980. Italy: Imports $395 million of
U.S. soybeans and products in 1979, market to grow. Foreign
Agriculture (USDA Foreign Agricultural Service). June. p.
34-35.
• Summary: In 1979, Italy was the third largest world market
for U.S. soybeans and the second largest market in Europe
for soybean meal. In 1976, Italy’s imports of oilseeds totaled
1.48 million tons, of which 1.2 million tons were soybeans.
Other major soybean suppliers to the Italian market are
Brazil, Argentina, and Paraguay. Italy’s sizable imports of
both soybeans and soybean meal are tied to the rapid growth
in its mixed feed industry. Despite the steady expansion in
the livestock sector, Italy’s meat consumption continues to
outpace production, the deficit in red meat widens. Italy’s
self-sufficiency ratio has dropped to less than 60% in

1978. Address: International Economics Div., Economics,
Statistics, and Cooperatives Services.
8019. Nicholas, C.J.; Whitten, M.E. 1980. Transportation and
handling factors in relation to quality in exporting soybeans.
Marketing Research Report (USDA Agricultural Marketing
Service) No. 1109. 30 p. June. [5 ref]
• Summary: “Summary: In the 17 test shipments between
sampling at loading and at unloading, both foreign material
(FM) and splits increased during movement from the U.S.
port to the overseas destination port, the former from an
average of 1.6 to 1.8 percent, and splits from 12.2 to 14.2
percent.
“Soybeans are handled 15 to 20 times while moving
from the farm to the overseas receiver. Breakage or damage
increases as handling is repeated. The number of handlings
not only increases the breakage, but also the cost. Industry
sources estimate that marketing costs increase as much as 2
cents per bushel after each handling.
“A significant analysis in soybean breakage is the
development of the data on fine material, or fines. Of the
eight test shipments analyzed for fines, in one-third of the
samples, fines made up one-half or more of the FM content,
and in all the shipments fines constituted more than one-third
of the FM present.
“Shortages of grain hopper cars and barges presented
a serious transport problem to the soybean shipper. Also,
the cost of moving soybeans from the U.S. interior terminal
elevator to the port of embarkation was high.
“Insect infestation continued to present a problem,
especially to soybean receivers in the Far East. Seven of the
11 shipments received in Japan were infested with insects
and required fumigations
“Analysis of ‘invoice’ and ‘loaded’ weights in 12 of
the test shipments showed weight shortages in six of them,
varying from 0.4 to 0.8 percent and averaging 0.5 percent.
“Neutral oil content and free-fatty acids were
determined on two shipments. One shipment showed a
neutral oil loss of 3.3 percent at origin and 4.2 percent at
destination and a 0.6 percent free-fatty acid content at both
origin and destination, indicating a decrease in quality of the
oil. In another shipment, neutral oil loss increased from 4.2
to 4.9 percent, while free-fatty acid content increased from
0.6 to 0.7 percent during transport.
“Analysis of destination samples of four Brazilian
soybean shipments showed the oil content 1 percent higher
than in U.S. shipments, the protein content about the same,
and free-fatty acids higher in the Brazilian beans, although
the neutral oil losses were about the same as in the U.S.
beans.” Address: 1. Agricultural Economist; 2. Research
Chemist. Both: Beltsville Agricultural Research Center,
Beltsville, Maryland 20705.
8020. Northern Regional Research Center. 1980. Report
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of the Northern Regional Research Center. Peoria, Illinois:
NRRC. vi + 147 p. June. No index. 28 cm. [50+ ref]
• Summary: The report summarizes accomplishments, by
each laboratory within the NRRC. Contents: Introduction.
Selected accomplishments. Biomaterials conversion
laboratory. Cereal science and foods laboratory. Fermentation
laboratory. Horticultural and special crops laboratory.
Oilseed crops laboratory.
The two laboratories most involved with soybeans and
soyfoods are: (1) Fermentation laboratory. (2) Oilseed crops
laboratory. Address: USDA, SEA, ARS, NRRC, 1815 N.
University St., Peoria, Illinois 61604.
8021. Soybean Digest. 1980. Hold down nematode damage.
May/June. p. 44N-45N.
• Summary: “Cyst nematode may be in your area,
threatening to reduce soybean yields. Soybean cyst nematode
(SCN) for years has caused problems in Southern states.
Recently, it has been found in Northern areas like Iowa,
Minnesota and Delaware.
“It can rob your profits by cutting yields in half under
severe infestations. Losses may vary from slight to 90%,
depending on degree of infestation, soil moisture, soil type,
fertility and variety susceptibility.
“Nematodes attack soybean roots and interfere with
water and nutrient uptake. Symptoms of cyst nematode
include general plant stunting, lack of vigor, slow or no
secondary root development and general plant yellowing.
In highly fertile soils with optimum moisture, you may not
notice symptoms. Eventually, yields can be reduced if cyst
populations rise to high levels.
“’All soybean growers should examine fields showing
declining yields for these symptoms and seek expert help if
cyst nematodes are suspected,’ suggests Grover Shannon,
Asgrow Seed Co. soybean researcher. ‘Wherever soybeans
are grown. cyst nematodes could be present.’
“A problem in Southern states since the 1950s, plant
pathologists estimate 20% of the U.S. soybean acreage is
now infested. The Midwest is very susceptible to future
infection. If rotation of soybeans with non-host crops such as
wheat, cotton, corn or milo declines, problems with SCN are
almost certain to increase. experts predict.
“If you suspect the problem in a field, take plant and soil
samples to an Extension Service lab for analysis. Often the
cysts have turned brown and are almost impossible to see
with the naked eye.
“’If the problem is identified as cyst nematode, several
management changes may be employed,’ says Shannon.
‘Above all, don’t panic, and be ready to apply a higher level
of management to attain the best yields possible. Soybean
growers in the South have been living with the problem for
more than 25 years and are still in business,’ he says.
“Some suggestions for control:
“Surveillance. If SCN is suspected, examine stunted

plants. Seek aid of Extension specialists and plant
pathologists or other experts. Damage from SCN can be
confused with other damage such as herbicide injury,
drought, poor fertility, insect damage, poor drainage and
injury from other diseases and nematodes.
“Fertility Management. Good fertility is a must in
infested soils because SCN limits nutrient uptake. Have
soil tested and lime to the proper pH, including adequate
phosphate and potash. Heavy SCN infestation plus deficient
fertility can result in severely reduced yields.
“Irrigation. Cyst nematode may bring stress in soybeans.
Beans can be damaged more under stress situations.
Irrigation to reduce stress keeps damaged plants actively
growing.
“Crop Rotation. Don’t plant continuous beans in infested
fields unless you use resistant varieties. Rotation is a very
sound practice even if cysts are not present.
“Resistant Varieties. Use resistant varieties if available.
Resistant varieties offer growers protection at no extra cost.
“Chemical Control. Nematicides may be used, but
these chemicals are costly and performance can be erratic if
improperly applied or if rain doesn’t come at the right time,
says Shannon.
“’Development of SCN-resistant soybean lines by the
USDA has been a great breakthrough in fighting SCN,’ he
adds. Private commercial companies are using resistant lines
to develop and test varieties for SCN resistance, especially in
Northern areas.”
8022. Steinkraus, Keith H. 1980. Introduction: Food from
microbes. BioScience 30(6):384-86. June. [12 ref]
• Summary: Contents: Meat analogs. The role of plants.
Microbe production. Fermented foods: Tempeh, miso, soy
sauce. Address: New York State Agric. Exp. Station, Geneva,
NY 14456.
8023. Wilcox, J.R.; Athow, K.L.; Laviolette, F.A.; Abney,
T.S.; Richards, T.L. 1980. Registration of Beeson 80
soybean. Crop Science 20(3):414. May/June. [3 ref]
• Summary: Registration No. 133, for Beeson. Address: 1.
Research Geneticist; 2. Prof. of plant pathology; 3. Associate
Prof. of Plant Pathology; 4. Research Plant Pathologist; 5.
Plant pathologist, AR-SEA-USDA, and Prof. of Agronomy
and Asst. Prof. of Plant Pathology. All: Purdue Univ., West
Lafayette, Indiana 47907.
8024. United Press International (UPI). 1980. Soy foods
heralded as key to survival. Toronto Star (Ontario, Canada).
July 28. p. C4.
• Summary: “Urbana, Illinois (UPI)–If the 1980s are the
years of tofu, the ‘90s belong to tempeh and miso.” These
foods are believed to hold the key to world hunger problems.
The article is a summary of the Soyfoods Association of
North America’s annual meeting, at the University of Illinois.
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Speakers included William Shurtleff, Dr. Clifford Hesseltine,
Richard Leviton.
8025. Farney, Dennis. 1980. Meet the men who risked their
lives to find new plants. Smithsonian (The) 11(3):128-30,
132, 134, 136, 138-40. July. [1 ref]
• Summary: Includes a lengthy discussion of the life and
work of Frank N. Meyer, and the Bradford pear which Meyer
introduced to America. “John Creech believes Frank Meyer
died an unhappy man. ‘He was an idealist. Throughout
his letters, Meyer expressed concern about the trend of
events, the violence, the war [Word War I]. He died, I think,
somewhat morose, rather despondent about life in general.’
Indeed, in his last letter Meyer told David Fairchild: ‘Times
certainly are sad and mad and from a scientific viewpoint
so utterly unnecessary.’” Address: Correspondent, The Wall
Street Journal.
8026. Soyfoods. 1980. Soyfoods to the American taste: An
interview with Drs. Clifford Hesseltine and Hwa L. Wang.
1(3):58-62. Summer. [1 ref]
• Summary: Dr. Hesseltine has just returned from a sixweek trip to East Asia. In Taiwan he studied soy sauce
fermentation and gave advice on setting up a national
collection of microorganisms used in soybean fermentations.
In Indonesia he attended an international symposium on
various aspects of fermentation as a method a processing
foods, with an emphasis on soybeans in Southeast Asia.
“These people look to us in the West as far as science is
concerned. Suddenly we see scientific institutions in the
U.S. and now in Europe being interested in high protein
foods made from soybeans. The East Asians follow and say,
‘Well, if its very interesting for the West, then we should be
interested in it.’” There is increasing interest in traditional,
lightly-processed soyfoods.
Way back in 1963 the NRRL did research on making
tempeh perforated plastic bags. Today, “on the island of Java,
90 percent of tempeh is now produced using plastic bags,
including the tempeh I saw being sold on the street,...”
Dr. Wang, who was born and raised in China, recently
returned there to visit family. She noted: “To me, it is a very
sad story... Even tofu is rationed now. You can’t buy tofu
every day, probably once a week.” “Soy sauce is not hard
to get. Miso never had as much importance as in Japan...
Tofu and soymilk are the two foods that were very common
before. We stayed at a hotel and we only had soymilk once
a week, in the morning for breakfast. And tofu, I don’t even
remember having eaten any.”
“Dr. Hesseltine: Natto is one of the most rapidly
growing fermented soyfoods in Japan, which surprised me,
over something like miso. Natto has become more popular
because it’s supposed to be the great aid for digestion. In the
new form, natto is much more acceptable as a food because
the old, traditional type is sticky (it’s a real mess) and this

isn’t. This is coated, so what you get is like small peanuts
coated with powder; they don’t stick to your hands.”
Dr. Hesseltine: “What I saw in Taiwan really fascinated
me–pressed tofu sheets [pai-yeh]. We would like to see the
soycrafters making some recommendations [for us] as to
practical areas of research for soybeans.”
Portrait photos show (1) Dr. Clifford Hesseltine. (2) Dr.
H.L. Wang. Two photos of each, seated. Address: Northern
Regional Research Center, Peoria, Illinois.
8027. Wang, H.L. 1980. Enhancement of nutritive factors
in fermented foods. Paper presented at the International
Fermentation Symposium, London, Canada. July 21-23. 9 p.
Address: Northern Regional Research Center, Peoria,
Illinois.
8028. Journal Star (Peoria, Illinois). 1980. Tempeh, tofu,
miso may replace hot dog. Aug. 11.
• Summary: At a recent national conference held at the
University of Illinois, William Shurtleff discussed the
potential and possible future of these three foods. His
remarks were supported by those of Dr. Clifford Hesseltine,
a microbiologist at the USDA’s research laboratory in Peoria,
Illinois. Hesseltine added that the use of tempeh is growing
“at a phenomenal rate.”
8029. Huey, Pamela J. 1980. Conference sees future for tofu,
tempeh, miso. Hartford Courant (Connecticut). Aug. 13. p.
1A.
• Summary: “If the 1980s are the years of tofu, the ‘90s
belong to tempeh and miso. All three are soybean products
long used as staple foods in several Asian countries.”
William Shurtleff spoke about these foods at a recent
national conference at the University of Illinois.
Eight years ago tofu was largely unknown in the United
States. During the past four years, the number of tofu makers
in the U.S. has gone from 60 to 240, according to Shurtleff.
“Tempeh is a fermented soy food held together by
the fibers of the tempeh culture. It has a meaty texture and
flavor.” Dr. Clifford Hesseltine spoke about tempeh, whose
use is growing “at a phenomenal rate.”
“Shurtleff is convinced the system of feeding animals
for slaughter is the major reason for hunger in the world. Soy
foods are a logical replacement for the feedlot system, he
said.” Address: United Press International (UPI).
8030. Thalman, Margaret Morse. 1980. Re: William J.
Morse, her father. Letter to William Shurtleff at Soyfoods
Center, Aug. 26. 2 p. Handwritten.
• Summary: “It has taken me a few days to locate some
articles and photos that I think you could use. [While in East
Asia] We made copies of articles from several publications
of various dates. Most of the photographs were glued into
scrapbooks and I was hesitant about taking pages from them
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to send to you. However, I found a few loose photos that I
hope will do.”
“I am very impressed at how much the soy foods
industry has progressed these past few years.
“It might interest you to know that one of my grandsons,
Michael Morse Garrison, was allergic to cow’s milk as an
infant and had to have soy milk. My father would have been
very pleased to know how all his exploration and research
helped his great-grandson.” Address: 22 Interlaken Rd.,
Eastchester, New York 10709.
8031. Patel, A.A.; Waghmare, W.M.; Gupta, S.K. 1980.
Cultured soymilk and related products. Indian Food Packer
34(4):47-56. July/Aug. [55 ref]
• Summary: This is an excellent and very useful review
of the literature (with 55 references) on fermentation of
soymilk with lactobacilli, mostly to make soy yogurts, lactic
fermented soy beverages, or soy cheeses. As long ago as the
1930s, Dr. John Harvey Kellogg popularized soy acidophilus
milk, and the first systematic studies of the growth of lactic
cultures in soymilk were conducted by Gehrke in the 1940s.
Yet only in the last two decades has lactic fermentation of
researchers interested in soybean utilization. “Scientists at
the University of Wisconsin, Cornell University [Ithaca, New
York], and the Northern Regional Research Laboratory of the
USDA [at Peoria, Illinois] have made valuable contributions
in this field.
Contents: Introduction. Soymilk as a substrate for the
growth of lactic cultures: Effect of heat treatment, effect
of other processing parameters, effect of the presence of
fermentable carbohydrates, effect of certain additives.
Other culturing conditions affecting the growth of lactic
cultures in soymilk: Incubation time, temperature. Quality of
cultured soymilk: Flavor, texture. Growth of aroma bacteria
and development of flavor compounds in soymilk. Special
products from lactic-fermented soymilk: Soy yogurts, soy
cheeses (with or without the use of coagulants). Conclusion.
Address: National Dairy Research Inst., Karnal–132001.
8032. Pitcher, Shackford. 1980. Brazil’s domestic soybean
needs get first call on record 1980 harvest. Foreign
Agriculture (USDA Foreign Agricultural Service). Aug. p.
24.
• Summary: Brazil had a record 15.2-million-ton (estimated)
1980 soybean crop. Although faced with a high rate of
inflation and the need for larger export earnings to help
meet the rising cost of imported petroleum, Brazil evidently
has decided that meeting the needs of domestic users of
soybeans and soybean products is to take priority over any
drive to maximize export earnings. Because Brazil’s soybean
crushing capacity exceeds the size of the crop, exports of
meal and oil will take precedence over exports of beans.
To provide sufficient stocks of soybeans to keep crushing
facilities operating at an efficient level, Brazil probably will

import 200,000–300,000 tons of beans from Paraguay, which
also harvested a record large crop this year. CACEX–the
foreign-trade department of the Bank of Brazil–is responsible
for administering export quotas. The soybean meal export
quota recently was increased by 500,000 tons to 5,725,000
tons. The Soviet Union in 1979 began importing soybean
meal from any source for the first time.
In addition to the export quotas, which are divided by
originating state for soybeans and among different types of
firms for meal and oil, Brazil’s export policy this year also
combines fiscal measures such as the export taxes that were
promulgated in April after last year’s sharp devaluation of
the cruzeiro and the application of the 8% domestic valueadded tax (ICM) to export shipments in July. On July 1, an
8% ICM tax on exports of soybean oil became effective,
bringing the entire soybean complex under the ICM tax on
exports. Soybeans were already subject to a 13% ICM tax,
and soybean meal to an 11.1% rate. Address: Oilseeds and
Products Div., Commodity Programs, Foreign Agricultural
Service.
8033. Soybean Digest. 1980. Mystery bean is top crop. July/
Aug. p. 15.
• Summary: “The soybean has appeared in recorded history
for about 5,000 years, but is a relatively new crop for
American farmers.
“North Carolina boasts its soils were the first to produce
commercial soybeans in this country. But it wasn’t easy
to get farmers to accept them. And the soybean went by a
number of names.
“Some say soybean originated with the Chinese word
meaning sauce of the bean. Now it’s called soya, soybean
and sojabean.
“According to the late Charles B. Williams, an
agronomist at North Carolina State University, the first
soybeans were brought to North Carolina by an old sea
captain who got them in the Orient. Farmers called them
Japan Peas, coffee berries and soyabeans. And they weren’t
very interested in planting them.
“But Williams kept working at it, spending nearly 50
years promoting the strange little bean. Farmers considered
them useful only for soil improvement and planted them in
rotation with tobacco, then plowed the plants for fertilizer.
“Williams encouraged farmers to grow soybeans,
conducted variety and fertilizer demonstrations, helped in
breeding and wrote as much as he could about it. He also
urged oil mills to buy the beans for crushing and suggested
ways to use the beans in varnishes, plants and other products.
“On Dec. 13, 1915, the Elizabeth City Oil and Fertilizer
Co. began crushing beans, the first facility in North Carolina
to make the switch from cotton to soybeans. And, claim
North Carolinians, it was the first commercial maker of
soybean oil and meal in the U.S.
“The crop became a part of North Carolina crop
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rotations, but eventually farmers there lost interest. Midwest
farmers liked it, found a place for it and eventually made it a
major crop. Now, North Carolina growers are rediscovering
soybeans and planted nearly 2 million acres this year.
“And U.S. soybeans are sold all over the globe, even to
China, where it probably all began.”
8034. Urbanski, G.E.; Wei, L.S.; Nelson, A.I. 1980. Weather
damage lowers quality of soybean crop. Illinois Research
(Illinois Agric. Exp. Station, Urbana) 22(3):10-11. Summer.
• Summary: “Weather-damaged soybeans can spell financial
trouble for oil producers or whole-bean processors. If the
damage is extensive enough, many thousands of dollars may
be at stake. For the past two years weather damage and its
effects on the quality of soybeans and oil extracted from
them have been a subject of research in our laboratory.
“When hard frost prematurely arrests growth of the
plants, freeze damage occurs in the beans. Any immature
beans on the plant at that time will have a green color. After
maturity, field damage is possible. Rain and dampness can
partly hydrate the crop if it is not harvested promptly. Under
these conditions mold grows rapidly in the beans, turning
them a dark brown. Freeze damage is most common in the
northern soybean-producing states of Illinois and Minnesota,
whereas field damage is a problem in all areas.
“Reduced oil quality: Oil is extracted from most
of the soybeans produced in the United States. As a
preliminary step the beans are crushed. During a later stage
of processing, a solvent is added to the prepared beans to
extract crude soybean oil. However, before the food industry
can use it, the oil must be refined to remove impurities.
“The refining process yields what is called neutral
soybean oil and undesirable components. The amount of
impurities removed is referred to as the neutral oil loss. One
major component that adds to this loss is free fatty acid. If
it is not removed from crude oil, the end product will taste
bitter.
“All crude soybean oil contains some free fatty acid. But
we have found that the levels are higher in oil from freezeand field-damaged beans than from an undamaged crop
of the same variety (Table 1). Neutral oil loss is therefore
greater and the quality lower in oil from damaged beans.
Crude oil from damaged beans also contains many color
impurities, which contribute to neutral oil loss. For these
reasons weather-damaged beans are not recommended for oil
extraction.
“Increased loss during storage: When soybeans are
stored, oil quality continues to decline, as measured by an
increase in free fatty acid. Undamaged beans as well as
damaged ones are affected. However, the increase occurs at
a faster rate in freeze-damaged samples than in those that are
undamaged. This trend held true for both Williams and Clark
63, the two varieties we tested (Fig. 1 and 2).
“Neutral oil loss runs parallel to these rates as storage

time increases. And the longer that damaged versus
undamaged beans are stored, the less the oil is worth. To
calculate the dollar loss for a typical oil plant that produces
2,400 tank cars of oil per year, we used the industry dockage
formula for neutral oil loss and a price of 9.75 cents per
pound. Thus an 18-percent increase in neutral oil loss
represents an annual dollar loss of $36,000.
“Severely freeze-damaged soybeans have higher levels
of free fatty acid than do mildly damaged beans (Fig. 2).
Thus the degree of damage determines the extent to which
free fatty acid will increase and oil quality will decrease
during storage.
“Some of the freeze-damaged beans that we sampled
were not noticeably green, except for a very faintly tinged
seedcoat. Only upon close examination did the condition
become apparent. Although visually slight, the damage
produced a greater increase in free fatty acid than is normal
in undamaged beans.
“When outdoor temperatures are suspected of having
dropped below freezing, producers should not assume
that the crop is undamaged just because the beans are not
obviously green. From our experiments it appears that freeze
damage, even without significantly affecting the appearance
of soybeans, can still cause a reduction in oil quality.
“Increases in trypsin inhibitor: Raw soybeans contain
trypsin inhibitor, a substance that interferes with the natural
digestive enzyme trypsin. Unless inactivated, the inhibitor
reduces the digestion of protein in the beans.
“In undamaged soybeans, the activity of trypsin inhibitor
declines slightly as a result of storing. But when damaged
beans, both Williams and Clark 63, are stored longer than
six months, the inhibitor begins to increase. Higher levels of
trypsin inhibitor present a problem to the processor, because
the inhibitor must be inactivated for proper protein digestion.
“Quality of whole beans: Although most soybeans are
used for oil extraction, some are consumed or processed
whole. Our food laboratory has developed many foods
from whole soybeans. During this work we have found that
organoleptic properties such as texture, color, and flavor are
important.
“We suspected that damaged beans might present
some problems in this respect. We therefore called upon a
panel of laboratory personnel experienced in making taste
evaluations. Members of the panel were asked to rank
damaged and undamaged soybeans of the same variety
(Corsoy) soaked overnight in tap water and then blanched for
30 minutes. Color, flavor, and off-flavor were rated on a scale
of 1 to 9, with 9 being excellent, 5 acceptable, and 1 highly
unacceptable. A perfect score of 9 would indicate a typical
yellow color, pleasing flavor, and no off-flavor. So that the
green of freeze-damaged samples would not influence the
panelists, the color was masked in the flavor and off-flavor
evaluations. The evaluations were made immediately after
harvest and again after six months of storage. Compared with

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2772
undamaged soybeans, the green of newly harvested, freezedamaged beans was disliked, the flavor rated lower, and a
greater off-flavor detected (Table 2). Damaged beans were
considered still less acceptable after having been stored six
months.
“Because field-damaged samples were too moldy, the
taste panelists were not asked to evaluate them. We strongly
recommend that field-damaged beans never be used for
direct consumption.
“By increasing neutral oil loss, both types of weather
damage cause a reduction in the quality of crude soybean oil.
The use of weather-damaged beans for oil extraction should
therefore be avoided. Field-damaged beans, either whole or
as extracted meal, are unsafe because it is quite possible that
they may contain toxins produced by mold development.
Freeze-damaged beans, although safe for consumption, yield
a whole-bean product that has a poor color and a strong offflavor.”
Contains 2 tables and 2 graphs. Address: 1. Research
Asst.; 2. Prof.; 3. Prof. Emeritus. All: Dep. of Food Science,
Univ. of Illinois, Urbana, Illinois.
8035. Hesseltine, C.W. 1980. Re: Cultures for yogurt. Letter
to William Shurtleff at Soyfoods Center, Sept. 3. 1 p. Typed,
with signature on letterhead.
• Summary: “With respect to the cultures for yogurt, we are
still supplying cultures to those who want to try producing
soybean yogurt. For people who want just to make dairy
yogurt, we are suggesting that they buy cultures from
companies that sell starters because they are often two strains
mixed together.
“Enclosed are reprints of our papers published during
the last year as well as a copy of our latest annual report and
a new copy of our organizational brochure.” Address: Chief,
Fermentation Lab., NRRC, USDA, Peoria, Illinois.
8036. Thalman, Margaret Morse. 1980. Memories of her
father, William J. Morse (Interview). Conducted by William
Shurtleff of Soyfoods Center, Sept. 18 and Oct. 3. 1 p.
transcript.
• Summary: William Morse, her father, as born on 10 May
1884 in Lowville, New York (upstate). His father was a
butcher. W.J. Morse’s wife, Edna, went on the trip to East
Asia, as did Margaret, who was an only child. Edna kept
diaries for her daughter and wrote down what happened
every day–in child’s language such as “Played in the park.”
William Morse wrote much of the book about soybean
foods that he hoped to publish. He wrote it by hand on
yellow lined paper; it was never published and she has sent
the manuscript to the American Soybean Association.
During World War II W.J. Morse was under a great
deal of pressure. A great many people called on him for
information. He first became aware that he had an ulcer in
about 1943, and this affected his diet. He lost a lot of weight

(you can see it in the photos of him from that period) and
he had to go on a “baby food diet.” He ate soft, bland foods
including soymilk, tofu and acidophilus soymilk and yogurt.
He bought soyfoods at the Seventh-day Adventist health
food store in Takoma Park, Maryland–including the soy ice
cream he loved. She does not recall that he ever made tofu or
soymilk at home.
After returning from their two years in East Asia, he
and his wife used soyfoods regularly in their diet. He liked
very much to make sukiyaki for dinner, especially for guests
or special occasions. He had a low sukiyaki table made by
having the legs cut of a regular table. Everyone would sit on
cushions on the floor, with an electric hot plate on the table.
His sukiyaki recipe always included tofu.
He and his wife liked to put soy flour in homemade
breads and waffles. He did not eat a lot of meat but neither
was he a vegetarian. He ate Boston baked soybeans when his
wife fixed them.
William Morse bought the house in Tacoma Park, DC, in
1917 and lived there until he retired, shortly after which he
and his wife moved to Eastchester, New York, where he lived
the rest of his life.
He spent the last ten years of his life writing his book
(from time to time she typed up his notes), doing lots of
gardening and reading, and writing many letters. He kept in
touch with the world of soy.
His office, where he had shelved with packaged
soyfoods, was in Washington, DC. He did not move his
office to Beltsville until about 1939–when all of USDA
moved there.
Note: P.H. Dorsett was born on 21 April 1862. So at
the time the expedition first arrived in Japan he was age 67.
Dorsett had a grown daughter.
“William Morse was a gentle, soft-spoken person,
who liked others and they liked him. He liked to tease, and
the secretaries at his office all loved it. He was a very easy
person to get along with; he was slow to anger and never
cursed. He wasn’t aggressive; where some might push,
he would give in. He was intelligent. His work came first.
He was not financially ambitious.” He was a rather heavy
cigarette smoker. His daughter remarked that “If anything
upset him, he didn’t let it out on his fellow workers.”
“His friends and co-workers called him “Bill.” His
family called him “Will.”
She still has her diaries and some of her father’s small
notebooks of the trip plus many photographs glued into
scrapbooks. She has no files of his left; she sent them all to
the American Soybean Association.
Verna Donavan was W.J. Morse’s secretary at USDA
starting not long before he went to the Orient to study
soybeans. After Morse returned, when the Bureau of Home
Economics became interested in soybeans, the two of them
were often asked to come over and to taste the soybean
dishes they had prepared.
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Update. 2004. April 14. She has a book that was given
to her father when he retired from USDA. In it are letters
from many companies (cereal companies, oil companies,
etc.) praising his work. It also has letters of praise from his
co-workers and his superiors. Address: 22 Interlaken Rd.,
Eastchester, New York 10709. Phone: 914-632-2508.
8037. Thalman, Margaret Morse. 1980. Re: William
J. Morse, her father, and their trip to East Asia. Letter
to William Shurtleff at Soyfoods Center, Sept. 23. 3 p.
Handwritten.
• Summary: “Here is our itinerary after leaving Dairen
[today’s Dalian, Manchuria], Aug. 20, 1930.
Aug. 22–Arrive Heijo, Korea (Pyongyang).
Sept. 17–Leave Heijo for Seoul.
Sept. 21–Leave Seoul for Heijo.
Sept. 25–Leave Heijo.
Sept. 29–Arrive Mukden, Manchuria.
Oct. 1–Kungchuling.
Oct. 4–Arrive Dairen.
Oct. 19–Leave Dairen.
Oct. 20–Arrive Peiping, China.
Nov. 9–Leave Peiping.
Nov. 10–Arrive Dairen.
Dec. 18–Leave Dairen (by ship).
Dec. 21–Arrive Kobe, Japan.
Dec. 22–Nara & Kyoto.
Dec. 23–Leave Kyoto (8 a.m.). Arrive Tokyo (5 p.m.).
1931–Remained in Tokyo until...
Feb. 17–Left Tokyo.
Feb. 26–Arrive Honolulu, Hawaii.
March 4–Arrive San Francisco, USA.
“Discovered another small notebook that my father
had kept from Feb. 18, 1929 to Oct. 6, 1929. On Feb. 23 he
wrote:
“’In the afternoon went to Vitacolor Motion Picture Lab
where we saw the new Vitacolor motion pictures which were
excellent. Had a long talk with Mr. Dupont, the inventor.
“’Feb. 25–In the afternoon went to Vitacolor Lab to see
colored movies taken by Mr. Dorsett. Obtained our colored
motion stuff and bid goodbye to Mr. Dupont.’”
“In Tokyo, Hokkaido and Dairen they rented offices,
set up darkrooms and developed their own still and motion
picture films.
“Mr. Beattie was interested in chestnut blight. Mr. and
Mrs. Beattie met us when we first arrived in Tokyo and were
very helpful in showing us around the city.
“Mr. Dorsett’s main interest was in persimmons.”
Address: 22 Interlaken Rd., Eastchester, New York 10709.
8038. Weiss, Martin G. 1980. Re: Recollections of William
Morse and work with soybeans. Letter to William Shurtleff
at Soyfoods Center, Sept. 26. 3 p. Typed, with signature.
• Summary: “As I told you by phone, I discussed your

need for information regarding Mr. W.J. Morse with Dr.
E.E. Hartwig, Stoneville, Mississippi,... and he sent a
series of papers on the history of soybean development and
improvement in the U.S. over the past 50 years. Dr. Hartwig
wrote the first paper.
“Dr. Hartwig states that W.J. Morse began his work
with USDA in 1907. I can recall him describing some of his
activities starting in about 1912... soybeans introduced to the
U.S. in earlier times were mostly adapted to our southern
states and were mostly grown for hay. But a few varieties
were also good producers of beans, as proven in W.J.’s test
plots at Arlington Farm (land on which the Pentagon is now
standing [in Virginia]). After the seed of these varieties was
increased adequately, W.J. told how he would take a few
large bags and head for the Carolinas via train. Upon arrival
he would go to a livery stable and rent a spring wagon and
horses, and set forth across the countryside.
“When he observed a farmer in the fields planting corn
or hay-type soybeans, he would tether his horses to a post,
climb over the fence and visit with the farmer. If interested,
he would give the farmer enough seed to plant a few rows
to determine their productivity. That was the beginning of
growing soybeans for beans rather than hay. At first, the
soybeans were fed directly to livestock, as there were no oilextraction plants adapted for soybeans. Troubles ensued. The
high level of unsaturated oil in the beans was laid down in
the fat of hogs and gave ‘soft pork.’ But cottonseed crushing
and oil extraction was practiced in the South and soon
adapted for soybeans as their production was increased.
“Hartwig mentions that testing of soybeans and some
of the other seed legumes (cowpeas, mung beans, etc.) was
conducted at Monetta, South Carolina. This was the result of
W.J.’s finding the [Joseph M.] Johnson family very interested
in these new crops and highly cooperative. The family
consisted of a brother and two sisters, and a colored man
who did most of the field work. By the time I succeeded W.J.
(Jan. 1, 1950) the brother and colored man had passed away
but I learned to know Bessie and Mae–a delightful pair of
southern ladies who continued their interest and still wanted
test plots on their farm. (Mae is now deceased but Bessie
is still living although, I hear, in poor health). Our research
workers stationed at Raleigh, North Carolina, continued for
some time to use their farm as a test site. As the Hartwig
article describes, Mr. Dorsett, a plant explorer, introduced a
number of soybean types from the Orient. It became evident
in the late 1920’s that soybeans had distinct promise in the
U.S. so in each of two years (1929 and 1930, I believe) a
team–Mr. Dorsett and W. J. Morse (the soybean “expert”)
conducted extensive, systematic collection trips, particularly
in northern China, known as Manchuria at that time. I’m
sure W J. considered this the highlight of his career. He took
many photos of fields, harvesting and processing operations.
He described this collection effort to me as being a bonanza
so far as obtaining a diversity of germ plasm.
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“Each village they visited had three or four distinct
varieties–one or two for oilseed production, a large seeded
type to produce soybean sprouts, a mild flavored type for
green vegetable production, etc. And, unlike American
farmers, they didn’t look across the fence and decide the
adjacent village had a better variety and start growing it–that
would be sacrilegious! The varieties they grew had been
handed down by their honorable ancestors and they wouldn’t
dream of growing a variety handed down by some else’s
ancestors! And this practice had been followed for many
generations. A true bonanza for a germ plasm collector. So
more than four thousand collections were made and sent to
the U.S. For the sake of completeness Dorsett and W.J. also
collected in Japan and Korea, but these varieties were mostly
of the vegetable types.
“The numerous collections were grown in 1932 at a
branch station at Holgate, Ohio, by J.L. Cartter, W.J.’s only
professional employee at that time, and a technician, Joe D.
Vasvery (who is retired, lives near me, and is my fast friend).
The varieties which showed agronomic promise were again
grown in 1934. As the Hartwig article describes, the U.S.
Regional Soybean Laboratory was founded in 1936 with
headquarters at the University of Illinois. Fresh with an
MS degree in genetics and plant breeding, I became its first
full-time field employee, located at Iowa State University.
Part-time employees stationed at the University of Illinois
and Purdue [West Lafayette, Indiana] were made full-time
upon completion of advanced degrees and somewhat later
the Ohio employee became full-time. Mr. Cartter and Mr.
Vasvery were transferred from Holgate to Urbana, Illinois.
And they told us of the extensive collections, seed of which
was stored in paper bags in the attic of a barn at Holgate. So,
the samples were brought to Urbana.
“This part of my dialogue does not pertain particularly
to W.J. I will insert it only as background of the early
soybean development which was under W.J.’s direction.
In early 1937 the assembled field representatives of the
Laboratory pored through these collections and each took
a sample of seed of those varieties he wished to grow.
With my background in genetics, I had a mania for genetic
diversity, so I took a sample of each one. But the seed was 5
years old and the high oil content of soybeans causes rapid
deterioration of germination. So many of the 1932-grown
samples germinated as little as l%, and a few gave no
germination at all. But, after 2 years of increase I had over
3,000 types! Success story? But wait. Then came World War
II and Uncle Sam decided my commission in the artillery
reserves was needed more than my plant breeding skills. And
labor was extremely scarce at the Agricultural Experiment
Stations. So my seed aged. In 1946, I tried to revive the
varieties, but could get germination of less than 1500. But
those are in today’s germ plasm bank. But how many genes
giving resistance to new pests and diseases, which breeders
are frantically searching for now, went down the drain?

That’s why, when I succeeded W. J., I initiated the soybean
germ plasm bank!” Continued. Address: 11122 Emack Rd.,
Beltsville, Maryland 20705.
8039. Weiss, Martin G. 1980. Re: Recollections of William
Morse and work with soybeans (Continued–Document part
II). Letter to William Shurtleff at Soyfoods Center, Sept. 26.
3 p. Typed, with signature.
• Summary: (Continued): “You may enjoy just a bit of
irony. After the collections made by W.J. and Dorsett, Japan
overran China. After World War II when we were on friendly
terms with China, we were told that the Japanese had
mandated that standard varieties would be grown throughout
and many of the village varieties were lost. We then had
requests for seed of some of their old varieties–and Dorsett’s
and W.J.’s accurate notes enabled us to replace some of the
varieties lost to China!
“Back to W.J. While in the Orient he became very fond
of Chinese and Japanese foods. He brought recipes back.
When I was invited to his home in Takoma Park, D.C.,
he took delight in preparing the Japanese dish, Suki Yaki
[sukiyaki], on a grill while we were sitting at the table–just
like the Japanese girls do in Tokyo. And, it was just as
delicious as the Suki Yaki I’ve eaten in Tokyo!
“Every year, W.J. would make a field trip–to the
State Agricultural Experiment Stations with an interest in
soybeans. In the early days he would allocate a small amount
of Federal funds to each State who wanted to try soybeans–
just a little ‘seed money.’ He looked forward to those trips,
and, particularly when he acquired assistants stationed in the
States. He would take us along to visit the adjoining States.
In his capacity as ‘Soybean Project Leader,’ he was just
that. He was never dictatorial, never demanding. As long as
his employees were ‘trying’ he seemed satisfied. You were
on your own. If asked advice he would give a kindly opinion.
He dearly loved to visit ‘his boys’ as he called us.
“Every winter ‘his boys’ would gather at Urbana
[Illinois] to survey plans for the ensuing year, and he liked
nothing better than to spend an evening with ‘his boys.’ The
ideal evening–meet in a bar and have a few drinks (his chief
assistant, Mr. Cartter, was a Christian Scientist so he was
never invited) and then to a Chinese restaurant for an oriental
dinner.
“A personal note (may help you)–his wife [Edna] was
diagnosed by ‘us boys’ as being very dominating, unfriendly,
and almost anti-social. She seemed ‘severe.’ We thought she
dominated W.J. That’s why he loved his field trips and an
evening with his boys–he could, and did, relax!
I’ve rambled on and on. But it may serve to give you
background. In summary, W.J. would never rank high in this
era of forceful and domineering executives. He was a kindly
man, always willing to encourage and give moral support
to his subordinates. He was loved by all, and his employees
worked hard–they never wished to disappoint him.”
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Sincerely,...”
Note: Talk with Martin Weiss. 1980. Oct. 4. I should
visit the USDA National Agricultural Library in Beltsville,
Maryland. While there, find out where Morse’s films and the
original report of his 1929-31 trip to the Orient are located.
Weiss was a youngster compared with Morse; they all
called him ‘Mr. Morse.’ “We looked up to him too much–
with respect or reverence or something like that.
Morse’s office in Beltsville had no maps on the walls.
It did have “a raft of files and many food samples. A typical
government office.”
Weiss knew that Morse smoked but was not aware that
he was a heavy smoker.
Weiss was a professor of plant breeding and genetics
at Iowa State University; that’s important. Address: 11122
Emack Rd., Beltsville, Maryland 20705.
8040. DeForest, Sherwood S. 1980. Seminar–Vegetable
oil for diesel fuel, Northern Agricultural Energy Center,
September 25, 1980. Peoria, Illinois: USDA Science and
Education Administration, Agricultural Research. [21] p. 28
cm. [60+ ref]*
• Summary: An early booklet on the subject with a large,
early bibliography.
8041. Hesseltine, C.W.; Wang, Hwa L. 1980. Fermented
foods. Food Trade Review 50(9):473-79. Sept.; 50(10):54345. Oct. [4 ref]
• Summary: Discusses shoyu, tempeh, wheat soya tempeh,
sufu, natto, koji, miso, ragi, and soy yogurt. Address: USDA
NRRC, Peoria, Illinois.
8042. Leysen, R. ed. 1980. Proceedings: Symposium on
hydrogenation of oils. Brussels, Belgium: American Soybean
Assoc. 139 p. Held 29-30 Sept. 1980 at Rimini, Italy. Illust.
No index. 30 cm. [35 ref]
• Summary: The papers in these proceedings focus on
soybean oil. Contents: List of participants. Introduction,
by E. Fedeli. Hydrogenation mechanisms, by G. Cecchi.
Selective hydrogenation, by T. Mounts. Specific catalysts,
by J.W.E. Coenen. Selective hydrogenation and subsequent
fractionation of oil, by G. Haraldsson. Heat recovery, by
G. Balsamo. Analytical aspects, by G. Bertini. Nutritional
aspects, by J. Rietsch. Nutritional aspects, by R. Reiser.
Survey of legislation, by E. Pascucci. Round table
discussion.
8043. Vankai, Thomas. 1980. Eastern Europe: Record
shipments of U.S. grain, soybeans, oilmeal reached during
January-March. Foreign Agriculture (USDA Foreign
Agricultural Service). Sept. p. 31-32.
• Summary: The oilmeal market expanded in all seven
East European countries, with the largest gains in the
German Democratic Republic and Poland. Imports of U.S.

agricultural products into the Soviet Union were suspended
on January 7. Address: International Economics Div.,
Economics, Statistics, and Cooperatives Service [USDA].
8044. Strayer, George M. 1980. Re: Memories of William
Morse. Letter to William Shurtleff at Soyfoods Center, Oct.
10. 2 p. Typed, with signature on letterhead.
• Summary: W.J. Morse had an ulcer. After he had retired
and moved to East Chester [Eastchester], New York, Morse
told Strayer that, “with his ulcer, he felt that soy foods had
greatly extended his life and good health.”
In East Chester, he had a vacant lot available to him
between his home and that of his daughter. He grew
vegetable type soybeans on that lot and froze them in large
quantities. “One time when Mrs. Strayer and I were visiting
Mr. and Mrs. Morse at East Chester, they served us some
of the frozen green vegetable type soybeans which he had
prepared. They were delicious. He prepared them in rather
large quantities and ate them as a major source of protein.”
Address: President, Agricultural Exports, Inc., P.O. Box 266,
Hudson, Iowa 50643. Phone: 319-988-4593. Cable address:
Agriport. Telex: 465631.
8045. Hesseltine, C.W. 1980. Re: Sufu, tempeh, vitamin
B-12. Letter to William Shurtleff at Soyfoods Center, Oct.
24. 2 p. Typed, with signature on letterhead.
• Summary: Thanks for the two beautiful slides. “We didn’t
have any slides of the actual production of sufu.”
Tempeh should be cooked before it is eaten since the
Rhizopus mold “is still alive and there are members of
the Mucorales which can grow in the body of diabetics
and those using anticancer drugs that reduce resistance.
They apparently get in by growing in breaks in the skin
and lining of the digestive tract.” So, like other soyfoods,
tempeh should not be eaten as a raw food. Address: Chief,
Fermentation Lab., NRRC, USDA, Peoria, Illinois.
8046. Allen, G.E.; Bath, J.E. 1980. The conceptual and
institutional aspects of integrated pest management.
BioScience 30(10):658-64. Oct. [22 ref]
Address: 1. Former chair of the USDA/SEA IPM
Coordination Team and professor, Dep. of Entomology
and Nematology, Univ. of Florida, Gainesville, FL 32611;
2. Chair, Dep. of Entomology, Michigan State Univ. East
Lansing.
8047. Bahrenfus, J.B.; Fehr, W.R. 1980. Registration of
Vinton soybean. Crop Science 20(5):673-74. Sept/Oct. [4 ref]
• Summary: Registration No. 142. Vinton was developed
in Iowa and Puerto Rico, and “released in 1977 as a largeseeded specialty soybean because of its higher yield and
percentage of seed protein compared with large-seeded
public cultivars of similar maturity.”
“Breeder seed of Vinton was distributed to the
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foundation seed organization in Iowa for planting in 1977.
Breeder seed will be maintained by the Iowa Agric. and
Home Economics Exp. Station.
Note: For details, see the release notice for Vinton
and “New Soybean Variety” record for Vinton. Address: 1.
Research associate; 2. Prof. Both: Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
8048. Erdman, J.W., Jr.; Weingartner, K.E.; Mustakas, G.C.;
Schmutz, R.D.; Parker, H.M.; Forbes, R.M. 1980. Zinc
and magnesium bioavailability from acid-precipitated and
neutralized soybean protein products. J. of Food Science
45(5):1193-99. Sept/Oct. [28 ref]
• Summary: Zinc bioavailability may differ for general
categories of soy protein products, including flours,
beverage, concentrate, and isolate. Address: 1-2. Dep. of
Food Science, 567 Bevier Hall, Univ. of Illinois, Urbana,
IL 68101; 3-4. NRRC, Peoria, Illinois; 5-6. Dep. of Animal
Science, Univ. of Illinois.
8049. Jansen, G. Richard. 1980. A consideration of allowable
fibre levels in weaning foods. Food and Nutrition Bulletin
(United Nations Univ.) 2(4):38-47. Oct. [37 ref]
• Summary: In adult diets, fiber is known to have numerous
benefits, however in the diets of infants and pre-school
children fiber can have some potential disadvantages. Fiber is
a particular concern in the low-cost extrusion cooking (LEC)
program at Colorado State University sponsored by USDA/
AID. Fiber is an exceedingly mixture of poorly characterized
constituents. The most useful concept presently is that of
“dietary fiber,” which is generally plant-cell skeletal remains
that are resistant to digestion. Dietary fiber is a newer and
more useful concept than its old counterpart, “crude fiber.”
Although primary plant cell walls consist of cellulose, lignin
and the hemicelluloses, dietary fiber also includes soluble
polysaccharides such as pectin, plant gums, and mucilages.
Table 1 (p. 42) gives the fiber content of six corn-soy
blends extruded with a low-cost extrusion cooker. The
percentage of crude fiber (CF), neutral detergent fiber (NDF),
and the ratio NDF/CF are given. Table 2 (p. 44) is a summary
of nitrogen balance studies in infants. Also discusses:
Analysis of extruded corn-soy blends (LEC-CSB). Studies in
young children. The discussion section states: “Considering
all the data available, there does not appear to be any reason
to require a lower maximum crude fiber level for weaning
foods than the 2.0 per cent currently specified for Title II
CSB. This fiber level can be achieved in CSB made from 70
per cent whole corn and 30 per cent dehulled soy.” Address:
Dep. of Food Science & Nutrition, Colorado State Univ.,
Fort Collins, CO.
8050. McArthur, W.C. 1980. Soybean production practices
and costs in the United States. Georgia Agricultural
Experiment Station, Research Report No. 360. 33 p. Oct.

• Summary: “Summary: This report summarizes 1978
information on production costs and practices for soybeans.
Most of the information was obtained in a survey of soybean
producers in states across the major soybean regions (Figure
1).
“The results show wide spreads in production costs
among regions. For example, average total costs per acre
ranged from $108.66 in Kansas (Northern Plains) to $205.76
in Iowa (Corn Belt). There was generally less cost variation
within regions, particularly in variable and machinery
ownership costs. For example, variable costs ranged from
$61.07 per acre to $69.92 in the Delta region and from
$48.51 to $53.85 in the Corn Belt. The spread was less
marked in terms of cost per bushel. Greater uniformity in
production practices and level of inputs used by growers
within regions accounts in large measure for the relatively
small intraregion variation.
“The Lake States and Corn Belt had the lowest nonland
costs per acre, but the highest land costs. In contrast, the
southern states had the highest nonland costs and the
lowest land costs. The lower levels of production in the
South compared with other regions largely account for the
relatively low land costs.
“Many practices used by farmers in soybean production
are common to all regions. However, considerable variation
occurs in the level of production inputs, such as fertilizer,
insecticides, herbicides, and machinery use. For example,
insect control requires more intensive use of chemicals in the
southern regions than in regions further north. The higher
input levels in the southern states compared with other
regions account for the relatively high level of nonland costs.
“Soybeans produced in a single-crop sequence generally
required less machinery input than soybeans in a doublecrop pattern. Fertilizer requirements also tend to be less
on double-cropped soybeans than on a full season crop
because of residual fertilizer available from the crop grown
in sequence with soybeans. Other production practices tend
to be fairly uniform regardless of type of production method.
The methods of production affect production costs. Full
season soybeans (single crop) had lower costs per bushel in
1978, but higher costs per acre relative to soybeans grown in
a double-crop sequence. The cost spread between methods
relates mostly to differences in level of inputs and, yield
response.
“Regional differences in cost structure influence location
of production and expansion possibilities. Production
tends to move to those resource situations where the
soybean enterprise is most profitable relative to competing
enterprises. The cost estimates in this report provide a base
for determining the competitive strength of soybeans in the
agriculture of different regions as well as potential impacts
on regional production arising from any new discoveries in
cost reducing technologies in the future.”
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8051. Pratt, G.L. 1980. Sunflower oil for fuel. North Dakota
Farm Research (Bimonthly Bulletin) 38(2):2, 22-23. Sept/
Oct.
• Summary: Sunflower production in North Dakota has
increased from 127,000 acres in 1970, to a peak of 3½
million acres in 1979, to about 2½ million acres in 1980.
Most of the sunflower seed produced is shipped to Europe
for processing into cooking oil. “New processing facilities
for sunflower oil are now being established in the United
States.”
“Substitution of sunflower oil for diesel fuel is not
recommended at present because effects that the oil might
have on engine parts have not been determined.”
Other seed oils that might serve as sources for fuel
include soybean, peanut, cotton, rapeseed, safflower, corn,
coconut, and palm.
J.J. Bruwer is director of a major research effort in the
Union of South Africa; they have converted sunflower oil to
methyl ester to provide improved fuel. The viscosity of the
methyl ester is lower (and thus better) than that of sunflower
oil, but the methyl ester begins to freeze at temperatures
around 32ºF. “Methyl ester will be incorporated into the
engine testing program that is under way at NDSU.”
Bruwer appeared at a seminar at NDSU in Sept. 1980
and presented a comprehensive report on the research work
under way in his country.
A portrait photo shows Pratt. Address: Chairman,
Agricultural Engineering [Agric. Exp. Station, North Dakota
State Univ. of Agriculture and Applied Science, Fargo, North
Dakota 58105.
8052. Soybean News (NSCIC). 1980. C.R. (Bob) Weber
[1914-1980]. 32(1):4. Oct.
• Summary: “Charles Robert Weber, Ames, Iowa, died
August 8 in Ames. He was born in Pana, Illinois, July 18,
1914. He received the B.S. in 1940 and M.S. in 1941, both
in agriculture from the University of Illinois. He received the
Ph.D. in plant breeding from Iowa State University in 1948.
He was a lieutenant in the Navy, 1944-46.
“Dr. Weber, an agronomist with the U.S. Department
of Agriculture, had a leading role in the development of
soybeans as a commercial crop. He began work on soybeans
as a student at Illinois in 1936 and continued soybean
research in graduate study at Illinois and Iowa State. His
entire professional career was devoted to breeding improved
soybean varieties. In this he was eminently successful.
He was the principal developer of 15 varieties while with
USDA/Iowa State, and of 28 more varieties and blends
while with Peterson Seed Company. His varieties Hawkeye,
Blackhawk, Amsoy, and Corsoy dominated their areas of
adaptation for many years.
“He was also a professor of agronomy at Iowa State
University. His graduate students have become leaders in
research and education. In 1967 Dr. Weber left the USDA

and Iowa State to become director of research for Peterson
Seed Company, where he continued to be a prolific developer
of soybean varieties. At Peterson he was one of the first
soybean breeders to work in a company. His work there was
an important example that encouraged many companies to
establish soybean breeding programs. Ill health forced his
retirement from Peterson several years ago.
“In 1959-60 Dr. Weber represented the United States
at the World Agricultural fair in New Delhi, India. In
1965 he studied soybean food uses as related to soybean
improvement at Kyoto Prefectural University, Japan.
“Dr. Weber was an honorary member of the American
Soybean Association (1963) and of the Iowa Crop
Improvement Association (1980). He was elected a fellow of
the American Society of Agronomy (1964) and was awarded
the Master Farmer Exceptional Service Award by Wallace’s
farmer magazine in 1967.
“Survivors include his former wife, Margaret Weber
Murray of Ames; a daughter, Jane L. Weber, Sarasota,
Florida; a son, Ian R. Weber, Ellsworth, Iowa; two brothers,
Eugene R. Weber and John Weber of Illinois; a sister, Betty
Harker of Arizona; and two grandchildren.
“Friends may send contributions to the C.R. Weber
Memorial Scholarship Fund, University Bank and Trust, 627
Main Street, Ames, Iowa 50010.”
8053. United States, and Japan. 1980. UJNR–U.S./Japan
Cooperative Program in Natural Resources (Brochure).
Hyattsville, Maryland. 12 panels. 22 x 9 cm each. Front and
back. [Eng]
• Summary: At the top of the front panel is an American flag.
At the top of the back panel is a Japanese flag. The UJNR
was established in 1964. It now includes 17 panels. Address:
USDA, 459 Federal Bldg., 6505 Belcrest Rd., Hyattsville,
Maryland 20782.
8054. Wang, H.L.; Swain, E.W.; Hesseltine, C.W. 1980.
Phytase of molds used in Oriental food fermentation. J. of
Food Science 45(5):1262-66. Sept/Oct. [26 ref]
• Summary: “Except for Mucor dispersus NRRL 3103 and
Actinomucor elegans NRRL 3104, all the other molds tested
produced both extra- and intracellular phytase.” Molds
were tested that make the following fermented foods: Sufu,
tempeh, Lao-chao, soy sauce, and miso. Address: Northern
Regional Research Center, Peoria, Illinois.
8055. Mangold, Grant. 1980. China: A new soybean market
emerges. Soybean Digest. Nov. p. 11-13.
• Summary: “Some soybeans you sell this year may well go
to your newest customer–the People’s Republic of China.
“The Chinese stepped up purchases of U.S. soybeans
this marketing year to the tune of 850,000-thousand metric
tons. That’s up from 139,000 tons in 1979–a whopping
5-fold jump. The potential? Even greater. Here’s why.
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“Estimates place China’s population at nearly one billion
people. That’s one quarter of the world’s population.
“And Chinese government policies actively spur
livestock production–to meet their increasing food
requirements.
“Consider these USDA figures:
“Annual red meat consumption in China totals 22
pounds per person. Of that figure, pork consumption
accounts for 90%, mutton and beef another 7% to 8%.
“Poultry consumption amounts to less than 2 pounds per
person.
“Dairy product consumption totals less than 50 grams
per capita–about 1.75 ounces.
“Chinese meat production goals will require huge
amounts of feedgrains and protein supplements. That’s where
your soybeans enter the picture.
“Facts and figures are difficult to come by, but some
of China’s 319-million hogs get some high protein feed.
But more often–because two-thirds of China’s hogs are
privately raised–they eat table scraps and forage in fields and
roadsides.
“With your pocket calculator, you can confirm that
increasing soybean meal in hog rations by just one-half
bushel per hog would require over 190-million bushels of
soybeans–more than the production of Missouri.
“The state runs some commercial-type hog and poultry
operations. But China also plans to emphasize better feeding
methods–grains and protein supplements–at the household
and commune level.
“Beef production poses a problem. Most of China’s
cattle are used as work animals. But dairy cattle may provide
China with a way to increase beef production. However,
they’ll have to adopt some new technology.
“In the Shanghai area alone, some 10,000 male dairy
calves per year are killed at birth. Milk is too precious to
waste on nonproductive male calves.
“But a cooperative project slated for this year at the
Number Two Dairy Farm at Shanghai could change that.
“Dennis Blankenship, American Soybean Association
(ASA) director of market development, explains: ‘We’re
hoping to conduct feeding trials at the dairy to demonstrate
how U.S. calf-milk replacer, containing soy protein, can
more cheaply get those calves going. This will help meet
China’s meat production goals.
“’The project will also introduce the Chinese to a new
way to use soybean meal,’ he adds.
“What about human consumption? Soybeans hold solid
footing in the Chinese diet. At a dofu (bean curd) factory
in Shanghai, we sampled a long list of traditional Chinese
soybean foods.
“Modern technology could help make these and other
foods more readily available to the growing Chinese
population.
“Let’s answer another question. Yes, the Chinese

grow soybeans. They’re a common garden crop in most of
China, as well as a major production crop in northeastern
China. But Chinese production leveled out the past 2 years
to about 8.3-million tons. Plans to increase production in
northern regions of Heilongjiang province often run into
snags. Climate, poor soil and lagging technology all hamper
increased production on newly reclaimed acreage in far
northern areas.
“While machines plow some 46% of China’s productive
land, only 10% is sowed and 3% harvested by machine,
according to recent USDA estimates.
“In addition, China must produce food on about twothirds the cultivable land of the US.–for over four times
the U.S. population. And an underdeveloped transportation
system hampers adequate food distribution to areas of short
supply. Also, the Chinese appear to be shifting production
toward other oilseeds–sunflower, rapeseed and sesame for
example.
“At the same time, soybean imports have jumped.
China’s short-term goal appears to be providing more
vegetable oil for edible and industrial use.
“Wang Lie-Zheng, deputy director and soybean breeder
at the Harbin Agricultural Academy in Heilongjiang
province, confirms this: Higher oil content is a primary
soybean variety research goal.
“Utilization technology also needs a boost. China
operates few solvent extraction plants for soybean
processing. Those in operation are small. Maximum output:
350 tons per day. Modernized equipment will provide more
efficient processing.
“Most of China’s oilseeds are processed locally with
mechanical screw presses. These presses extract only 12% to
13% of the soybean’s oil–while solvent methods extract over
17% [sic, confusing].
“Some soybean meal, pressed into cakes, enters
livestock production. Some goes for soy sauce production.
But much of it goes back to the land–as fertilizer.
“However, the Chinese show increased interest in high
protein feeds–and soybean imports have soared. That gets
soybean farmers excited.
“’There’s no way China can produce enough soybeans
to meet the huge potential demand,’ believes Frank Ray,
soybean grower from Baker, Florida, and ASA president.
‘We’ve been assured, at the highest level, of their livestock
production goals and their desire for better living standards
[more meat and oil] for their people.
“’We feel the potential may be likened to Mexico–
another country which grows some soybeans,’ he explains.
‘Once the people know what soybeans and soybean products
can do for them, their production cannot meet their level of
demand.’
Jud Seely, grower from Donnelson, Iowa and president
of the American Soybean Development Foundation, agrees.
Ken Bader, ASA’s chief executive officer, expects China
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to become one of the major US soybean customers within 3
to 5 years.
“In addition, the ancient home of the soybean- China–
offers opportunity for technology and germplasm exchange
with U.S. plant breeders.”
“It’s hard to ignore the food needs of one billion
people.”
Small color photos show: (1) A young boy, wearing
a big army hat with a red star on the front, nibbles at one
corner of a cake of deep-fried tofu. (2) A young male
calf in a metal pen. He could be fed soy-containing calfmilk replacer. (3) Three men at a market stall selling tofu.
“Soybean food, such as this soft soybean curd, requires
much of China’s own soybean production.” (4) Four young
Chinese ladies smiling. “Workers bag some 70% of China’s
imported grain for transfer inside the country.” (5) “Number
Three at Shanghai port handles 2 million metric tons of
imported grains per year.” (6) An outline map of the United
States superimposed on an orange map of China, with actual
latitude lines drawn in. (7) “The Chinese word for soybean
is ‘da dou’ as shown in the Chinese version of the ASA logo
above.”
8056. Patel, A.A.; Waghmare, W.M.; Gupta, S.K. 1980.
Lactic fermentation of soymilk–A review. Process
Biochemistry 15(7):9-10, 12-13. Oct/Nov. [55 ref]
• Summary: This excellent article is identical on one
published earlier this year (July/Aug. 1980) by the same
three authors in Indian Food Packer (p. 47-56). Address: 1.
Indian Dairy Assoc.
8057. Tally, Gene. 1980. The Coca-Cola Company’s
work with soymilk in Brazil (Saci) and Mexico (Samson)
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Dec. 1. 2 p. transcript.
• Summary: Coca-Cola Co. (CCC) taste panels have
found that soymilk made with soy protein isolate is more
acceptable than soymilk made from soybeans; it has less
beany taste and less bitterness–a more neutral taste. Most
promising is an isolate-based soymilk. Gene says: In terms
of acceptance, we’ve got the best soymilk so far, and we’ve
tasted all the others.” The only soft drink fortified with soy
protein that CCC now sells is Saci (pronounced sa-SEE) in
Brazil. Until recently, Saci has only been sold institutionally
to the Brazilian School Feeding Program. Recently CCC has
cut through red tape in the Brazilian government and gotten
additional flavors approved. Formerly chocolate was the only
flavor; now they have approval for coconut, vanilla, and café
au lait (with coffee and sugar). Acceptance among Brazilian
adults has not been too encouraging, except when the drink
is made like a milk shake with a colloidal thickener.
60% of the people in Brazil do not drink milk, due to
its shortage and high price–so soymilk is an economical
alternative. CCC can make soymilk for 25% less than cow’s

milk including the packaging. The product has not yet hit the
market, but CCC hopes to retail it in Brazil for about 25%
less than milk.
A new tack is to export this soymilk, made in Brazil, to
Japan, since Brazil is the world’s #2 producer of soybeans
and #1 producer of sugar. CCC presently plans to export it in
powdered form and reconstitute it in Japan.
Samson, which CCC now makes Mexico is a whey
product; it contains no soy. In Southeast Asia CCC is test
marketing a soymilk product with a range of flavors in a joint
venture with K.S. Lo and Vitasoy.
In the early 1960s. K.S. Lo was selling almost as much
soymilk as Coke–of which he was the bottler and distributor.
But now sales of Vitasoy are flat; they have hit a mature
market situation, and with larger packages Coke is way
ahead of Vitasoy. But at that time, when Mr. Lo proved what
he could do, CCC got interested. “We’ve had a dialog and a
joint venture with Mr. Lo and his family for over ten years.
That now includes our joint venture with a soy-based product
in Thailand.”
Gene thinks CCC is almost ready to enter the soymilk
market in the USA; they are waiting for the Tetra Brik
package and process to be approved by the USDA, and he
thinks that approval is immanent. Hydrogen peroxide is used
to purge the carton before it is filled, but there is not trace
of it after it is flushed through. The same process is used in
a number of other food processing systems. Its turned into
a real witch hunt and the Tetra Pak people are about to lose
their patience.
Gene has lived and worked in Japan for 5 years,
Singapore for 3, and Hong Kong for 2. So he knows the East
Asian soft drink and beverage market from direct experience.
Address: Coca-Cola Co., Atlanta, Georgia.
8058. Bourne, Malcolm C. 1980. Re: History of research on
food uses of soybeans at Cornell University and the New
York State Agric. Exp. Station (Ithaca, New York). Letter to
William Shurtleff at Soyfoods Center, Dec. 29. 2 p. Typed,
with signature on letterhead.
• Summary: “Dr. David Hand, Professor Emeritus of Food
Science and Chairman of the Department at Geneva for
many years, established the soybean food research program
at Geneva in the 1950s... His present address is 1002 York
Lane, Annapolis, Maryland 21403. He was awarded the
Babcock-Hart Award of the Institute of Food Technologists
in 1977 largely because of his active interest in soyfoods.”
This award “is given to individuals who have distinguished
by contributions to food technology which have resulted in
improved public health through more nutritious food.”
Dr. James B. Sumner, professor of biochemistry at
Cornell, worked with soybean enzymes in the 1940s.
Dr. Sumner won the Nobel Prize in chemistry in 1946
for crystallizing the first enzyme, urease, derived from
jackbeans. Clive McCay, Professor of Nutrition, developed
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Cornell Formula Bread which contains soy flour to improve
the bread’s protein content. Dr. R.H. Barnes, Chairman of
the Department of Nutrition, was deeply involved in many
studies that established the nutritional quality of soybean
proteins. Address: Prof., Food Science & Technology, New
York State Agric. Exp. Station, Geneva, NY 14456.
8059. SoyaScan Notes. 1980. Chronology of soybeans,
soyfoods and natural foods in the United States 1980
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. 4. An embargo on the sale of grain to the
USSR is announced by President Carter in retaliation for
the Soviet invasion of Afghanistan. Though the embargo
was lifted in 1981, it led to a subsequent reduction on Soviet
purchases of U.S. soybeans and products.
Feb. Second issue of Soycraft magazine published by
Leviton. 5,000 copies. On Shurtleff’s suggestion, Leviton
decides to change the magazine’s name to Soyfoods in future
issues.
Feb. New England Soy Dairy holds a big press
conference and soyfoods luncheon in Boston.
Feb. First statistics on the size of the U.S. soyfoods
industry and market published by SANA (Soyfoods
Association of North America) and The Soyfoods Center.
Feb. Plenty, a Third World development and relief
organization run by The Farm in Tennessee, works with the
people of Solola, Guatemala to open a solar-heated soy dairy.
They make tofu and soy ice cream. Partial funding comes
from Canadian International Development Agency (CIDA).
A promising, original concept and model for taking soybeans
and soyfoods to Third World countries.
March 10. Tempeh Production by Shurtleff and Aoyagi
published by The Soyfoods Center.
March. Trader Vic (Bergeron), internationally famous
San Francisco restaurateur, publishes a poster titled “Put a
Little Tofu in Your Life,” containing a lovely Polynesian girl
and names of tofu recipes served at his restaurants. Three
major newspaper stories on his tofu cuisine follow.
March. Soja Soyfoods Cafe opens in Toronto, Canada.
March. Hip Pocket Tofu Deli and Rainstar, a distributor
of soyfoods, open at the same location in Columbus, Ohio.
March. A second commercial source of tempeh starter
culture is now available from Ann Arbor Biological Supply
[Michigan] and GEM Cultures, run by Gordon McBride and
Betty Stechmeyer.
April. “Climbing Curd,” an article on tofu, published in
Time magazine, as a result of the New England Soy Dairy
Press Conference in February.
May. New England Soy Dairy puts Numu brand soymilk
on the market after 2 years of product development. It is
quickly withdrawn and dropped, due to short shelf life.
May 5 -June 9. Shurtleff and Aoyagi do Soyfoods
America Tour: 20 public programs, 30 media interviews, and

5,800 miles of driving to promote and teach about tempeh
and tofu. Ends in Champaign / Urbana, Illinois where
Shurtleff attends the INTSOY Short Course on Soybean
Processing for 2 months.
May. Gary and Chandri Barat start selling soyfoods
(Whipped Tofu Mousse Pie, Tofu Muffins, Tofu Spinach
Quiche) at street fairs in New York City under the name
Legume. During 1980 both Legume and Quong Hop & Co.
in South San Francisco introduce tofu quiches (both sold
frozen); these are America’s first tofu entrees to be sold
frozen.
June. “Tofu” by Nancy DeRoin published as a cover
story by Cuisine magazine.
June. U.S. Supreme Court rules that man-made
organisms created by genetic manipulation can be granted
copyright protection. This ushers in a new era of research
on and commercialization of soybean varieties by private
companies.
June. INTSOY and Land of Lincoln Soybean Farmers
establish International Soybean Institute, headed by Russ
Odell, to expand soybean utilization overseas.
June. American Soybean Association’s Soya Bluebook
publishes its first information on the new wave of U.S.
soyfoods producers.
July. Das Miso Buch (The Book of Miso), by Shurtleff
and Aoyagi published in German by Ahorn Verlag.
July 9-13. Third Annual Soycrafters Conference at the
University of Illinois. Organized and financed by Richard
Leviton. 270-285 attendees from 10 foreign countries. Very
successful, with a profit of $7,000. Third issue of Soyfoods
magazine published by Leviton. A new Board of Directors is
elected with Luke Lukoskie as chairman.
July. Mark Brawerman starts Jolly Licks (later renamed
Pacific Trading Co.), a soyfoods marketer-distributor, in
San Francisco. First product is soymilk ice cream. Quickly
expands to tofu cheesecakes, tofu tamales, etc. Best existing
model of this new concept.
Aug. 15. Archer Daniels Midland Co. enters the soy
protein isolate market with its purchase of Central Soya’s
isolate plant.
Aug. Wildwood Natural Foods, Inc. formed in Fairfax,
California. Original owners are Paul Duchesne, Paul Orbuch,
Bill Bramblett, and Frank Rosenmayr. They do very creative
work with prepared, convenience tofu products, such as
sandwiches and salads.
Aug. Tofu: Everybody’s Guide, by Stephen Cherniske
published by Mother’s Inn Center for Creative Living.
Aug. The Soy of Cooking, by Norton and Wagner selfpublished.
Aug. 20. “Tofu Gaining Popularity as a Cheap Protein
Source,” by Sylvia Porter published in the Washington Post.
This is the earliest known publication to mention David
Mintz’s work with tofu. It describes the numerous deli
products he makes from tofu. Ice cream is not mentioned.
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Sept. 3. “Tofu: Trader Vic’s Creativity Americanizes
an Asian Staple” by Harvey Steiman published in San
Francisco Examiner. Trader Vic is one of America’s foremost
restaurateurs.
Sept. Richard Leviton (Soyfoods Association) and
Thelma Dalman (food service director for Santa Cruz city
school system) lobby for tofu in Washington, D.C. USDA
grants 1-time approval for a test program using tofu in Santa
Cruz County School Lunches. But this failed to set a national
precedent.
Sept. Soyfoods Association board holds first meeting
in Colrain, Massachusetts. Plans fund raising program that
fizzles.
Sept. 17. New-Age Foods Study Center (run by Shurtleff
& Aoyagi) changes its name to The Soyfoods Center. Creates
new logo and letterhead.
Sept. 24. “A Couple on a Tofu Mission in the West”
(about William Shurtleff and Akiko Aoyagi) by Lorna Sass,
published in The New York Times.
Oct. First issue of The Beanfield (named after a chapter
in Walden by Henry David Thoreau) a monthly soyfoods
newsletter, published by Leviton. Name changed to Soyfoods
Monthly in March 1982.
Oct. Tofu and The Bountiful Bean Plant in Madison,
Wisconsin are on the Today Show for 2 minutes. This TV
segment is aired 2-3 times.
Oct. 13. “With his Book on Tofu William Shurtleff
Hopes to Bring Soy to the World” by Dianna Waggoner
published in People magazine (circulation 3.4 million). The
same issue noted: “Model Cheryl Tiegs” has been eating
tofu for several years and gives it some of the credit for
helping her to lose 35 pounds in 1972. Her favorite recipe
for Oriental Pudding (with “1 block tofu (4 ounces)”) is
published.
Oct. Severe nationwide shortages of peanuts and peanut
butter. Soyfoods producers miss a golden opportunity to
make and sell soynut butter.
Nov. 9-14. World Conference on Soya Processing and
Utilization held in Acapulco, Mexico, organized primarily
by the American Soybean Assoc. 1,100 participants from
35 nations; of these approximately 300 registrants and 250
student attendees were from Latin America. Proceedings
published in March 1981 issue of Journal of the American
Oil Chemists’ Society. Leviton attends and mans a SANA
booth, but is not invited to speak.
Nov. Soyfoods Center publishes three pamphlets on
soyfoods in Spanish: Que es el Tofu? Que es el Tempeh? Que
es el Miso?
Nov. East West Journal and Michio Kushi stop misusing
the term “tamari” and start using the proper term, shoyu or
“natural shoyu.”
Dec. The Soyfoods Center and Soyfoods magazine
merge and computerize their mailing lists of people and
organizations world wide actively interested in soyfoods.

5,000 names now on list. Soyfoods Center pays all costs of
computerization. By mid-1981 there were 10,600 names in
50 categories. List is available for rent.
Dec. Farm Foods starts national ad campaign for Soy Ice
Bean with full-page color ads in national magazines: New
Age, Whole Foods, East West Journal, and Vegetarian Times.
Dec. First branch of the International Soyfoods
Center Network starts in Sweden, run by Ted Nordquist.
Headquarters are in Lafayette, California.
Dec. The Tofu Primer by Juel Andersen published by
Creative Arts.
Dec. Soymilk viili is first made (on a home scale) by
Gordon McBride and Betty Stechmeyer of GEM Cultures in
Fort Bragg, northern California. This cultured milk product,
similar to the traditional Finnish dairy product, has a thick
consistency almost like honey.
Dec. New England Soy Dairy becomes the first of the
new generation of Caucasian-run tofu companies to top $1
million in annual sales (they hit $1.2 million). With only
6 workers in the plant, they are making $4,000 profit per
month during the last quarter.
* In Diamond v. Chakrabarty, the U.S. Supreme
Court upholds by 5 to 4 the patentability of genetically
altered microorganisms, opening the door to greater patent
protection for any modified life forms.
8060. Cunningham, Isabel Shipley. 1980. Research reveals
new information about Frank N. Meyer, Agricultural
Explorer in Asia. J. of NAL Associates 5(3-4):79-83 plus
cover. July/Dec. [9 ref]
• Summary: Meyer was an agricultural explorer for the
USDA Bureau of Plant Industry. Address: Annapolis,
Maryland.
8061. Williams, Dudley G. 1980. Japan’s newest soybean
crushing firm to open plant in Kyushu. Foreign Agriculture
(USDA Foreign Agricultural Service) 18(12):19-20. Dec.
• Summary: Japan’s oilseed crushing industry is the largest
export customer for U.S. soybeans, taking 3.7 million tons in
1979. The new plant, which will have a capacity of 10,000
to 17,000 metric tons per month of soybeans will be Japan’s
12th devoted almost exclusively to soybean crushing. Most
of the country’s large soybean crushing plants are located at
dockside in Yokohama and Kobe. Of Japan’s 1979 soybean
imports totaling 4.13 million metric tons, Kobe handled
the most (24.4%), followed by Yokohama (18.1%), Chiba
12.5%, and Nagoya 10.4%. Address: U.S. Agricultural
Counselor, Tokyo.
8062. Soya Bluebook. 1980-1994. Serial/periodical. St.
Louis, Missouri: American Soybean Assoc.
• Summary: A directory and information book (general and
statistical) for the soybean production and processing.
Titled Soybean Blue Book from 1947-1964; Soybean
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Digest Blue Book Issue from March 1965 to March 1972;
Soybean Digest Blue Book from March 1973 to 1979; Soya
Bluebook from 1980 to 1994.
In 1987 the Soya Bluebook contained seven major
sections: Organizations (incl. Associations), Soy Directory
(Crushers, Soyfoods, Industrial Products), Soybean
Manufacturing Support Industries, Marketing and
Auxiliary Services, Soy Statistics, Glossary, Standards and
Specifications. Well indexed, with color maps. In the early
1980s the Bluebook started to include many more foreign
soyfood manufacturers.
The book contains many tables, including: “World
Soybean Production,” which gives area and production
in specified countries (1974-1980). In 1980 this included:
North America: Canada, Mexico, United States. South
America: Argentina, Brazil, Bolivia, Chile, Colombia,
Ecuador, Paraguay, Peru, Uruguay. Europe: Bulgaria,
France, Hungary, Romania, Spain, Yugoslavia. Soviet Union.
Africa: Egypt, Ethiopia, Nigeria, South Africa, Tanzania,
Uganda, Zaire. Asia: Burma, China (Mainland), Taiwan,
India, Indonesia, Iran, Japan, Kampuchea [Cambodia],
Korea (north), Korea (South), Philippines, Thailand, Turkey,
Vietnam. Oceania: Australia. World total.
In early 1988 the American Soybean Association sold
the Soya Bluebook to Soyatech, owned by Peter Golbitz. His
first print run was 8,800 copies. Yellow pages were added.
In Dec. 1989 Soyatech announced that in 1988 estimated
readership was 10,265 in 55 countries. 33.6% of the buyers
were soybean processors / manufacturers, 28.7% were
importers, exporters, transporters or marketers, 15.0% were
suppliers of soybean processing or handling equipment and
manufacturing support services, 9.9% were consultants,
booksellers, or periodicals, 8.7% were organization or
government agencies, and 4.1% were colleges, universities,
libraries, and information centers. By region, 64.3% were
sold in North America, 15.2% in Europe, 9.1% in Asia /
Pacific / Oceania, and 9.1% in Latin America.
The 1991 Soya Bluebook appeared in Aug. with a new
larger (8½ by 11-inch) format and 264 pages. The indexing
system is more complete and the pages are tabbed for easy
access to each section. The “reference” section was expanded
by adding nutritional information on soyfoods, a new chart
of soyfoods products, and soybean oil trading standards.
Health Foods Business. 1992. Nov. p. 218. Soya
Bluebook now reports its circulation to be 3,000.
Talk with Joy Froding of Soyatech. 1995. Jan. 12. The
1994 print run of Soya Bluebook was 2,300 copies. An
estimated 4 people read each copy.
Price of the Soya Bluebook (1 book sent to USA,
Canada, or Mexico): 1992 = $28 (if paid before June 1; $38
afterward). 1993 = Same price. 1994 = $38 (no prepayment
discount; Available July 1994; this book has fold-out
indexing tabs and 272 pages. The order form announcing
the ‘94 Soya Bluebook states: “For 47 years Soya Bluebook

has served as the noted information source for the world’s
soybean industry”). Starting in Jan. 1994 four issues of
Bluebook Update are available free of charge to all who
subscribe to or are listed in Soya Bluebook. 1995-96 = $38
($48 after 1 June 1995; then in Nov. 1995 the price is raised
to $58; incl. indexing tabs, 292 pages). This 1995-96 issue
is titled “Soya Bluebook Plus: the annual directory of the
world oilseed industry.” Crops featured on the front cover
are “soya, corn, cottonseed, palm, canola, rapeseed, and
sunflower.” Address: St. Louis, Missouri; Bar Harbor, Maine
(After Jan. 1988).
8063. Bromfield, K.R. 1980. Soybean rust in mainland
China. Soybean Rust Newsletter 3(1):3. *
• Summary: Soybean rust was not considered an important
disease in northern China. However a “visiting team was
informed that soybean rust occurred regularly in southern
China in the provinces of Jiangsu, Anhui, Zhejiang, Fujian,
Jiangxi, Hunan, Guizhou, and Guangdong. In southern
China, losses of 50% occur in some years with frequent
losses of 10-30%” (from AVRDC 1992, #070).
8064. Bromfield, K.R. 1980. Soybean rust: Some
considerations relevant to threat analysis. Protection Ecology
2(3):251-57. [11 ref]*
8065. Craigmiles, J.P.; Hartwig, E.E.; Sij, J.W.; Paschal,
E.H. 1980. Dowling, a late-maturing, high yielding soybean
variety developed for the Gulf Coast region. Soybean Rust
Newsletter 3(1):4-7. *
• Summary: Dowling, developed at the Texas A&M
University Agricultural Research and Extension Center,
has the potential to produce high yields over a wide range
of conditions. It compares favorably with Hutton, Coker
388, and Cobb in quality and has satisfactory resistance to
lodging. Dowling has field resistance to the Taiwan strain of
soybean rust, but is susceptible to nematodes.
8066. Doane’s Washington Farmletter. 1980. Chronology
of U.S. trade sanctions. Washington, DC. 2 p. Unpublished
manuscript. [1 ref]
• Summary: “This list was compiled by Doane’s Washington
Farmletter following the 1980 embargo.
“1973 June 27–Soybean export sales suspended due
to tight supplies and high prices. Suspension led to export
licensing system for soybean and cottonseed products.
Market impact: Soybean prices declined from $12 to $7 in
matter of weeks.
“1973 Aug. 10–Consumer Protection Act enacted–
required exporters of certain ag commodities to report sales
to Ag Secretary on a weekly basis.
“1973 Nov. 20–Licensing requirement for short-supply
commodities discontinued.
“1974 Oct. 7–Treasury Secretary Simon announced
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that Soviets could purchase 2.2 million tons of U.S. grain in
return for a promise not to buy more American grain until
the summer of 1975. Market impact: Prices dropped sharply.
Soybeans declined about $2, wheat about 80 cents, corn
about 60 cents–in a 6 week period.
“1975 March 7–USDA removed requirement for prior
approval of large export sales of wheat, corn and soybeans.
Monitoring of export sales continued.
“1975 Aug. 18–President of AFL-CIO called for an
embargo against loading ships bound for the Soviet Union.
“1975 Aug. 20–U.S. maritime workers load grain ships
bound for USSR. Ford administration announced all future
sales to the USSR would be halted until mid-October. Market
impact: Soybean prices dropped about $1 from mid-August
to early October, wheat declined 50 cents; corn about 30
cents.
“1975 Sept. 22–Temporary suspension of further grain
sales to Poland.
“1975 Oct. 20–U.S.–USSR sign 5-year grain trade
agreement.
“1975 Nov. 27–U.S. and Poland reach grain trade
agreement.
“1980 Jan. 4–President Carter suspended all grain
shipments to USSR in excess of 8 million tons. Other ag
product exports also suspended.
“1980 Jan. 9–International longshoremen announced
they would not load Russian-bound ships with the remaining
grain allowed to be shipped to the USSR.
“1985 May 1–President Reagan imposed economic
and trade sanctions against Nicaragua for foreign policy
objectives.”
8067. Billoni, Mike. 1980. Thirty years below zero. Buffalo,
New York: Rich Products Corp. 149 p. Unpublished
manuscript. 28 cm.
• Summary: A colorful history of Bob Rich and Rich
Products. Contents: 1. Introduction. 2. Early years. 3. Early
athlete (football). 4. Coach. 5. Marriage (to Janet). 6. Wilber
Farms Dairy. 7. War Food Administration (and Henry Ford’s
work with soy). 8. Growth of [soy-based] whip topping. 9.
The institutional customer. 10. Aerosol cans. 11. Eclairs. 12.
Bobby (Robert Edward Rich Jr.). 13. Jones-Rich (in 1960
Rich and Wilber Farms Dairy acquired the R.W. Jones Dairy;
the combination was the largest dairy in Buffalo, New York).
14. Coffee Rich (and Rex Diamond, including the reason that
Bob Rich felt he had no choice, in 1964, to terminate Rex
Diamond. The U.S. Food and Drug Administration had ruled
that sodium caseinate was not a dairy product, “even though
it originally may have been derived from skim milk solids.”
Coffee Rich was the “first non-dairy frozen coffee creamer
in the world”), 15. Ellis Arnall (fighting lawsuits by the dairy
industry against Rich’s dairylike products and winning every
one!). 16. Acquisitions.
“Ford believed the cow should be replaced and set up

the George Washington Carver laboratory for experiments
with the soybean.
“These experiments resulted in a soybean milk which
was supplied to Ford Hospital. The purchasing agent invited
Rich to visit the laboratory and he readily accepted. It was in
the laboratory where he met the laboratory manager, Holton
‘Rex’ Diamond, who showed Rich the continuous soybean
extraction system the Ford Company patented.
“When Rich told Diamond of his interest in
manufacturing a soybean cream, with emulsifiers added,
that could be whipped, Diamond suggested he contact the
Ford Motor Company to obtain the rights to their continuous
extraction system.
“Diamond told Rich that Mr. Ford was not interested in
seeing the use of soybean milk products expanded but that
Ford Motor Company would grant him the rights to their
‘Rube McNutt’ [sic, Rube Goldberg or Boob McNutt] system
for $1.
“When Rich returned to Buffalo that weekend, he
visited with his friend, Dr. Alexander Schwarcman, who
was director of research at the Spencer Kellogg Company.
Dr. Schwarcman was most enthusiastic about the idea of a
whipping cream from an all-vegetable source.
“Rich continued working as the Milk Market
administrator for the state of Michigan but on his return to
Buffalo every weekend, he spent more time overseeing the
development of his soybean cream project than he did on his
Wilbur Farms Dairy operation.
“’When we realized we had something here I wrote the
Ford Motor Company asking for the patent rights, which I
had been told were readily available, but I did not receive an
answer,’ Rich recalled.”
Ford’s general consul told rich that Ford did not want to
be responsible for creating competition for America’s dairy
farmers. Rich took that news to Howard Faust in Buffalo;
Faust told Rich that he thought they could extract the protein
from the soybean using a batch system–which meant (if it
worked) he would not need the Ford patent.
The system designed by Faust extracted 68% of the
protein from the soy flakes, whereas Ford’s continuous
process extracted only 32%–a huge improvement.
“Realizing he was on to something big, Bob Rich Sr.
incorporated Rich Products in November 1944. His 12-truck
garage behind the Wilber Farms building was converted into
a laboratory and a production plant for a non-dairy whipping
cream while a nearby city-owned piece of property was
leased to house the trucks of the dairy.
“In January 1945, Rich Sr. resigned his position as
Michigan’s Milk Market administrator to return to Buffalo to
devote all of his time to this new breakthrough in the dairy
business.”
Bob Rich’s father, who had been a dairyman all of his
life, thought his son’s new venture was “nonsense.” But Bob
Rich’s wife noted: “He has always had an incredible drive
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and a keen foresight to see a light at the end of the tunnel. He
knows what he wants to achieve in everything he does. That
has proven to be a real gift” (p. 7-6 to 7-8).
“The industry founded by Robert E. Rich Sr. on April
1, 1945, owes its inception to the food restrictions and
government red tape imposed by World War II conditions...
Sales of whipping cream were forbidden during the war. So
Bob Rich Sr. went to the soybean to find a replacement.”
Rich recalls: “Our first production run of whip topping
was on March 30, 1945, and we sent it out to our Wilbur
Farms Dairy retail customers, with a note attached. ‘The
miracle cream from the soybean.’” This cream was “much
less expensive, would last longer, and whip better.”
By the late 1940s Reddi-wip. sold in an aerosol can,
had become a big competitor. By 1952 Rich products had
eight salesmen in the field. On Saturday mornings Rich
would meet in his office with his Whip Topping team: Jerry
Hannon, Herb Kusche, Joe Robida, Rex Diamond, and Ed
Andrews (p. 10-6).
Pete Slaughter, a Rich salesman from Texas, found
a remarkably simple way to demonstrate grocery store to
buyers that Rich’s Whip Topping superior to Sta-Wip, made
by the Reddi-Wip company. He simply sprayed each onto a
separate blotter. The Sta-Wip was absorbed into the blotter
whereas the Whip Topping stood up in a nice mound (p. 10-8
to 10-9). Address: Buffalo, New York.

to make soybean “lecithin,” (c) to remove emulsifying agents
(i.e., phosphatides and mucilaginous gums) that increase the
loss of neutral oil when the oil is caustic refined, or (d) to
lower the content of phosphatides and metallic prooxidants
sufficiently so that an acceptable oil can be produced by
physical refining (i.e., steam refining) without the need for
alkali refining. Hydration causes most of the phosphatides
and gums present in a crude oil to become insoluble in the
oil.”
When soybean oil is to be degummed, it is usually done
at the oil mill except when the oil refinery also produces
commercial lecithin. At the oil mill, the lecithin sludge can
be disposed of readily by adding it to the stream of extracted
soybean flakes.
Brian (1976) estimated that only about one-third of
the soy oil produced in the USA needs to be degummed to
meet U.S. needs for lecithin, estimated at about 40,000 tons/
year in 1974. Van Niewenhuyzen (1976) estimated world
demand at 100,000 tons/year. Natural lecithin is brown in
color. Specifications for six commercial grades of lecithin
have been published by the National Soybean Processors
Association (NSPA). The lecithins are classified as of plastic
or fluid consistency, and are further subdivided as natural,
bleached, or double-bleached. Phosphatide is specified as
percentage of acetone-insoluble matter. Address: Northern
Regional Research Center, Peoria, Illinois 61604.

8068. Brekke, O.L. 1980. Edible oil processing:
Introduction. In: D.R. Erickson, et al., eds. 1980. Handbook
of Soy Oil Processing and Utilization. American Soybean
Assoc. (St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 67-69.
• Summary: A basic introduction to the processing of edible
oils, especially soy oil. A full-page schematic diagram (p. 68)
shows how edible soybean oil products are manufactured,
including lecithin sludge, salad and cooking oils, margarine,
and shortening. Address: Northern Regional Research
Center, Peoria, Illinois.

8070. Brekke, O.L. 1980. Bleaching [soybean oil]. In: D.R.
Erickson, et al., eds. 1980. Handbook of Soy Oil Processing
and Utilization. American Soybean Assoc. (St. Louis, MO)
and American Oil Chemists’ Society (Champaign, IL). viii +
598 p. See p. 105-130. [50 ref]
• Summary: Contents: Introduction. General considerations:
role of bleaching, nature of the pigments, measurement
of oil colors, degree of decolorization needed, theory of
adsorption bleaching, laboratory tests, types of adsorbent
[activated earths–also known as fuller’s earth–have a much
higher bleaching efficiency than natural earths, so the
former are generally used to bleach soybean oil]. Bleaching
factors: effect of earth dosage and type of earth, effect of
time and temperature, effect of vacuum, effect of agitation,
oil retention, effect of moisture, effect of particle size,
pretreatment of soybean for physical refining. Changes in
oil characteristics: change in free fatty acid content, soap
removal, peroxide removal, conjugation and isomerization,
tocopherol content. Bleaching practice: batch atmospheric
bleaching, filtration, “press bleaching” effect, batch vacuum
bleaching, continuous vacuum bleaching, recovery of oil
from spent bleaching earth, bleaching in solvent, activated
carbon refining process, storage of refined, bleached oil,
Conclusion (most U.S. processors use vacuum bleaching).
Address: Northern Regional Research Center, Peoria,
Illinois.

8069. Brekke, O.L. 1980. Oil degumming and soybean
lecithin. In: D.R. Erickson, et al., eds. 1980. Handbook
of Soy Oil Processing and Utilization. American Soybean
Assoc. (St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 71-88. Chap. 6. [57 ref]
• Summary: Contents: Part I: Oil degumming. Introduction.
Degumming by hydration with water. Phosphoric acid
pretreatment. Degumming with acetic anhydride. other
degumming agents. Part II: Soybean lecithin. Nature of
lecithin. Lecithin production. Specifications. Uses of soybean
lecithin. Related information.
“Crude soybean oil may be degummed for one or more
of the following purposes: (a) to produce for export an oil
substantially free of materials that settle out during shipment
or storage, (b) to recover phosphatides that can be processed’
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8071. Brekke, O.L. 1980. Deodorization [of soybean oil].
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 155-191. [80 ref]
• Summary: Contents: Introduction: role of deodorization,
materials removed, flavor and odor, nature of the
deodorization process, types of deodorizers, physical or
steam refining. Theoretical basis: important variables,
mathematical considerations, limitations on free fatty acid
reduction. Some deodorizer design considerations: materials
of construction, deodorizer efficiency, production of stripping
steam. Deodorizer variables and operation: effect of vacuum,
oil losses in deodorization, heating the oil, protection
of the oil against oxidation, filtration of deodorized oil.
Deodorization of soybean oil. Deodorization equipment and
practice: batch deodorization, continuous deodorization,
semicontinuous deodorizer, recovery of deodorizer distillate,
additional information. Recent developments and future
trends. Novel deodorization methods. Address: Northern
Regional Research Center, Peoria, Illinois.
8072. Brekke, O.L. 1980. Specifications for soybean oil.
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 377-381.
• Summary: Contains two long tables. Address: Northern
Regional Research Center, Peoria, Illinois.
8073. Brekke, O.L. 1980. Soybean oil food products: Their
preparation and uses. In: D.R. Erickson, et al., eds. 1980.
Handbook of Soy Oil Processing and Utilization. American
Soybean Assoc. (St. Louis, MO) and American Oil Chemists’
Society (Champaign, IL). viii + 598 p. See p. 383-437. [102
ref]
• Summary: Contents: Introduction. Mayonnaise, prepared
salad dressings, and salad oils: types of oil used, mayonnaise,
prepared salad dressings, salad and cooking oils. Margarines:
composition, types, and oils used. Elasticity, solid fat
index, and plastic range: crystal structure. Some aspects
of margarine manufacture: preparation of the margarine
emulsion, solidification and packaging of the emulsion,
imitation diet margarines, vegetable oil spreads, liquid and
fluid margarines, bakery margarines, margarines with zero
trans-acid content, packaged margarine mix. Shortenings:
Introduction, classification of shortenings, functional aspects
of shortenings, plastic shortenings, emulsifiers, pourable
shortenings, dry (solid) shortenings. Uses of soybean oil
food products: introduction, types of shortening, shortening
performance properties. Consumer products. Baked goods:
yeast-raised baked goods, chemically leavened baked goods
(cakes, cookies, cake doughnuts. Danish and puff pastries),
nonrefrigerated doughs, prepared mixes for baked goods,

soda crackers. Icings and cream fillers. Frozen foods. Fried
foods: Deep-fat frying, pan or grill frying, pressure frying.
Canned and hydrated foods. Confectionery coatings and
candies. Imitation dairy products. Other uses. Address:
Northern Regional Research Center, Peoria, Illinois.
8074. Brekke, O.L.; Mounts, T.L.; Pryde, E.H. 1980.
Summary and recommendations [relating to soy oil]. In: D.R.
Erickson, et al., eds. 1980. Handbook of Soy Oil Processing
and Utilization. American Soybean Assoc. (St. Louis, MO)
and American Oil Chemists’ Society (Champaign, IL). viii +
598 p. See p. 551-560. [26 ref]
• Summary: Contents: Introduction. Why use soybean oil?
Basic processing operations and principal edible oil products.
Oil oxidation and its prevention: precautionary measures
during processing, oil storage, materials of construction,
additives. Aspects related to processing: instrumentation,
energy conservation. Research recommendations: edible
oil processing and products, industrial materials. Address:
Northern Regional Research Center, Peoria, Illinois.
8075. Burbach, Roger; Flynn, Patricia. 1980. Agribusiness in
the Americas. New York, NY: Monthly Review Press. 314 p.
Index. 21 cm. [62 ref]
• Summary: “In southern Brazil, more than a dozen
multimillion-dollar soybean processing plants owned by
U.S. multinationals are scattered throughout the region.,
surrounded by large-scale mechanized soybean farms, none
of which existed two decades ago.” In Brazil, soybean
production has been growing at the rate of 8-12% a year over
the past decade (p. 84-85).
The chapter titled “The U.S. Grain Arsenal” gives a
history and assessment of PL 480, the U.S. Food for Peace
Program (established in 1954), as “an institutionalized arm
of U.S. imperialism... In the past 25 years, close to $30,000
million worth of agricultural commodities have been shipped
overseas under the PL 480 program. It is not surprising
that little of this food has reached the hungry in recipient
countries, since the original legislation did not even pretend
to have a humanitarian purpose (The humanitarian intent
clause was added to the law much later.) As suggested by its
name–Agricultural Trade and Development Act–PL 480 was
intended primarily to develop future commercial markets for
U.S. grain exports and to solve the problem of mounting U.S.
farm surpluses by dumping them overseas.
“In line with this purpose, over three-quarters of PL 480
commodities have been shipped abroad under long-term,
low-interest credits provided by Title I of the law. These
credits allow foreign governments to import U.S. agricultural
products for resale in their own countries...”
The sale of Title I commodities generates funds for
the recipient governments (known as “counterpart funds”);
these funds as a form of U.S. economic assistance, which
have often been used to finance military expenditures. The
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repayment of PL 480 loans in local currencies was allowed
until 1981.
Title II of the program, under which the U.S. finances
food donations to “friendly countries” through private
international relief agencies is of less direct political use.
During the first 12 years of the PL 480 program, “onequarter of all U.S. agricultural exports were financed by PL
480’s easy credit terms... In 1969 PL 480 accounted for only
15% of U.S. agricultural exports, and by 1977 this figure had
dropped to 4%.
“Under the guise of the food aid program, the U.S.
Department of Agriculture has worked hand in glove with
grain multinationals to develop these commercial markets.
One of their goals has been to generate demand for U.S.
agricultural products by encouraging people abroad to adopt
American-style eating habits. Trade associations representing
the U.S. food industry have received millions of dollars
worth of PL 480 local currencies toward this end. The U.S.
Feed Grains Council, for example, has used these monies
to promote the development of local livestock and poultry
industries which rely on imported feed grains. Another
example is the Western Wheat Growers Association, which
has encouraged people throughout Asia to eat wheat-based
products like bread instead of locally grown rice.” Address:
Members of NACLA.
8076. Burns, T.A., Jr.; Israel, D.W.; Bishop, P.E. 1980.
Enhanced nodulation in Glycine max by mixed cultures of
Azotobacter vinelandii and Rhizobium japonicum (Abstract).
Abstracts of the Annual Meeting of the American Society
for Microbiology p. 904. Meeting held May 11-16, 1980 at
Miami Beach, Florida. *
Address: USDA, ARS, RRC, Athens, Georgia.
8077. Doty, Henry O., Jr. 1980. Competitive position of
new oilseed sunflowers with soybeans. In: F.T. Corbin, ed.
1980. World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 87181. [8 ref]
• Summary: Contents: Technical developments responsible
for sunflower expansion. Consequences of technical
developments in sunflowers. Summary. References. Address:
National Economics Div., Economics, Statistics, and
Cooperatives Service, USDA, Washington, DC 20520.
8078. Doty, Harry O., Jr. 1980. U.S. and world soybean
oil markets. In: D.R. Erickson, et al., eds. 1980. Handbook
of Soy Oil Processing and Utilization. American Soybean
Assoc. (St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 483-510. [20 ref]
• Summary: Recently introduced: New higher yielding
Tenebra varieties of oil palm, and new varieties of rapeseed
which minimize or eliminate erucic acid from the oil and
glucosinolates from the meal.

Table 1, titled “Average yield and value per acre and per
hectare for oil crops and corn in selected countries,” shows
that oil palm in W. Malaysia is by far the most valuable
($1,014 U.S. dollars for the oil and meal produced on one
acre), followed by corn in the USA ($244), then soybeans in
the USA ($200).
Fig. 13 (p. 503) is a graph showing world soybean
production from 1967 to 1978. The USA has been by far the
leading producer during this period. In about 1977 Brazil
passed China (People’s Republic of China) to take 2nd place.
China is now in 3rd place. Address: Economics, Statistics,
and Cooperative Service, USDA, Washington, DC.
8079. Eldridge, A.C.; Wolf, W.J. 1980. Analysis of soy
protein in meat products. In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Proceedings. Boulder,
Colorado: Westview Press. xv + 897 p. See p. 721-27. [41
ref]
• Summary: Contents: Introduction. Microscopy and
histological methods. Immunochemical techniques.
Electrophoresis. Novel approaches. Miscellaneous.
Conclusion. Notes. Address: Northern Regional Research
Center, Agricultural Research, Science and Education
Administration, USDA, Peoria, Illinois 61604.
8080. Emken, E.A. 1980. Nutritive value of soybean oil.
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 439-58. [83 ref]
• Summary: Contents: Introduction (about 75% of U.S.
soybean oil is estimated to be partially hydrogenated).
Biochemical function fat. Association of fats with diseases
or disorders. Fat absorption. Nutritive value of soybean
oil: partially hydrogenated soybean oil, metabolic studies,
recommendations. Nutritive value of heated and oxidized
oils. Summary. Address: Northern Regional Research Center,
Peoria, Illinois.
8081. Emken, E.A. 1980. Nutritional aspects of soybean
oil utilization. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 667-79. [54 ref]
• Summary: Contents: Nutritional role of fats in
metabolic disorders. Fatty acid isomers present in partially
hydrogenated soybean oil. Absorption of fatty acid
isomers. Trans fatty acid content of human tissues. Studies
with partially hydrogenated soybean oil. Isomeric fatty
acid incorporation into tissue lipids. Essential fatty acid
requirements. Recommendations. References.
In 1976 partially hydrogenated soybean oil made up
about 43.9% (ca. 30 gm/capita/day) of the total U.S. visible
fat consumption. Address: USDA NRRC AR/SEA, Peoria,
Illinois 61604.
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8082. Erickson, D.R.; Pryde, E.H.; Brekke, O.L.; Mounts,
T.L.; Falb, R.A. eds. 1980. Handbook of soy oil processing
and utilization. American Soybean Assoc. (St. Louis,
Missouri) and American Oil Chemists’ Society (Champaign,
Illinois). viii + 598 p. Illust. Index. 24 cm. [300+ ref]
• Summary: Contents: Preface. Foreword. List of
contributors. 1. Soybeans vs. other vegetable oils as sources
of edible oil products, by E.H. Pryde. 2. Composition of
soybean oil, by E.H. Pryde. 3. Physical properties of soybean
oil, by E.H. Pryde. 4. Recovery of oil from soybeans, by
G.C. Mustakas. 5. Edible oil processing–Introduction, by
O.L. Brekke. 6. Oil degumming and soybean lecithin, by
O.L. Brekke. 7. Refining, by T.L. Mounts and F.P. Khym.
8. Bleaching, by O.L. Brekke. 9. Hydrogenation practices,
by T.L. Mounts. 10. Shortenings and margarines: Base
stock preparation and formulation. 11. Deodorization,
by O.L. Brekke. 12. Partially hydrogenated-winterized
soybean oil, by G.R. List and T.L. Mounts. Addendum, by
G.E. Hamerstrand and G.R. List. 13. Cost estimates for
soybean oil refinery, by D.C. Tandy and W.J. McPherson
(both of EMI Corporation, Illinois 60018). 14. Soybean oil
flavor stability, by E.N. Frankel. 15. Evaluation of finished
oil quality, by T.L. Mounts and K. Warner. 16. Storage,
handling, and stabilization, by G.R. List and D.R. Erickson.
17. Special processing for off-specification oil, by G.R.
List. 18. Specifications for soybean oil, by O.L. Brekke. 19.
Soybean oil food products–Their preparation and uses, by
O.L. Brekke. 20. Nutritive value of soybean oil, by E.A.
Emken. 21. Nonfood [industrial] uses for soybean oil, by
E.H. Pryde. 22. U.S. and world soybean oil markets, by H.O.
Doty, Jr. 23. Future developments in the markets for soy oil,
by R.A. Falb. 24. A. Environmental concerns: Discussion, by
W.H. Goodrich. B. Environmental concerns: An annotated
bibliography, by E.H. Pryde and O.L. Brekke. 25. Summary
and recommendations, by O.L. Brekke, T.L. Mounts, and
E.H. Pryde. Address: 1. American Soybean Assoc., St. Louis,
Missouri.
8083. Frankel, E.N. 1980. Soybean oil flavor stability.
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 229-44. [60 ref]
• Summary: Contents: Introduction. What is flavor stability?:
flavor reversion versus oxidative rancidity. Causes of
flavor reversion: linolenic acid derivatives, phosphatides,
unsaponifiables, light exposure. Control measures: metal
inactivators, processing, hydrogenation. Summary. Address:
Northern Regional Research Center, Peoria, Illinois.
8084. Gauthier, Wayne M.; Hadder, G.R.; Traylor, H.D.
1980. Exporting soybeans through the Mississippi River
gulf port. In: F.T. Corbin, ed. 1980. World Soybean Research

Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 883-88. [8 ref]
• Summary: Contents: Introduction. Problem. The simulation
model. Procedure. Comparative analyses: Assessing the
lower limit of the range, assessing the upper limit of the
range. Summary and implications. Notes. Address: Dep. of
Agricultural Economics and Agribusiness, Louisiana Agric.
Exp. Station, Louisiana State Univ., Baton Rouge, LA 70803.
8085. Handel, A.P.; Arnold, R.G. 1980. Interesterification of
soybean oil with edible tallow (Abstract). In: F.T. Corbin,
ed. 1980. World Soybean Research Conference II: Abstracts.
Boulder, Colorado: Westview Press. 124 p. See p. 33.
• Summary: “Interesterification is a relatively simple
chemical process which results in the redistribution of fatty
acids among triacylglycerol molecules. The resultant product
has modified physical and chemical properties. This process
has been used for many years to produce lard with a smooth
texture.
“The most prevalent technique used to modify the
physical properties of soybean oil has been hydrogenation.
Although this procedure results in a product with excellent
physical properties and stability, there are several
disadvantages to this procedure. During hydrogenation
much of the desirable polyunsaturated fatty acid content
is destroyed either being converted to saturated fatty acids
or fatty acids with trans- rather than cis- double bonds.
Since interesterification does not affect the double bonds of
fatty acids, their nutritive value would not be changed. The
simpler process and milder conditions of interesterification
would also provide an energy savings over the high
temperature and pressure hydrogenation process. It is our
objective to produce a semi-solid plastic fat suitable for
margarine and shortening manufacture by interesterifying
soybean oil with edible tallow.
“Work in Eastern Europe and at the Northern Regional
Research Laboratory in Peoria [Illinois] have shown that a
semi-solid product could be produced by interesterification
of a vegetable oil with solid fats. In Bulgaria, sunflower oil
was interesterified with lard and tallow. In Peoria, soybean
oil was interesterified with fully hydrogenated soybean oil to
produce a product with no trans- fatty acids. Our procedure
involves the mixing of a dried oil with 0.5 percent sodium
methoxide catalyst and stirring for 30 minutes at 70ºC. The
catalyst is then deactivated with water and the oil washed
with water and then dried. The extent of interesterification
was determined by lipase hydrolysis and analysis of the
resulting 2-monoacylglycerols. Physical properties of various
mixtures were compared using each mixture’s solid fat index.
Stability of the products was also determined.” Address:
Dep. of Food Science and Technology, Univ. of Nebraska,
Lincoln, NE 68583.
8086. Huffaker, Carl B. ed. 1980. New technology of pest
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control. New York, NY: John Wiley & Sons. xvi + 500 p. 24
cm.
• Summary: Note: The author is also Director of The
International Center for Integrated and Biological Control,
The University of California, Berkeley and Riverside.
The book is sponsored by this center. Address: Prof. of
Entomology and Entomologist in The Experiment Station,
Div. of Biological Control, Dep. of Entomology and
Parasitology, Univ. of California, Berkeley. Phone: 415-2833833.

• Summary: Contents: Section 1: Companies
(alphabetically), plant locations, types of processing, and the
establishment number of plants operating under the Meat and
Poultry Inspection, Food Safety and Quality Service, USDA,
brand names.
Section 2: Plant locations and types of processing by
states (p. 14+).
Section 3: Alphabetical index of brand names (p. 22+).
Address: 1750 New York Ave., N.W., Washington, DC
20006.

8087. Institute of Shortening and Edible Oils, Inc. 1980.
The edible oil industry in the United States: 1980 directory.
Washington, DC. 41 p.

8088. Lamm, R. McFall, Jr. 1980. Principal determinants of
variations in soybean prices. In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Proceedings. Boulder,
Colorado: Westview Press. xv + 897 p. See p. 839-50. [5 ref]
• Summary: Contents: Recent price behavior and inflation.
Market structure. Demand for soybean products. Soybean
supply. Outlook. Summary. References. Address: Economist,
Commodity Economics Div. of the Economics, Statistics,
and Cooperatives Service, USDA, Washington DC.
8089. Lawhon, J.T.; Manak, L.J.; Lusas, E.W. 1980. Using
industrial membrane systems to isolate oilseed protein
without an effluent waste stream. In: Anthony R. Cooper,
ed. 1980. Ultrafiltration Membranes and Applications.
New York: Plenum Press. xiv + 707 p. See p. 685-95.
Proceedings of a symposium “Ultrafiltration Membranes and
Applications” held 11-13 Sept. 1979 at the 178th National
Meeting of the American Chemical Society in Washington,
DC. Illust. 26 cm. [14 ref]
• Summary: “Conventional methods of isolating protein
from defatted soy, glandless cottonseed or peanut flours
generate whey-like liquid by-products, which pose a serious
environmental pollution threat unless properly treated
before disposal. In addition, the resulting wheys represent
a significant loss of edible protein and other valuable
constituents. Thus, a new approach to the production of
protein isolates from oilseed flours which employs industrial
ultrafiltration (UF) and reverse osmosis (RO) systems was
demonstrated by investigators at Texas A&M University’s
Food Protein Research and Development Center (FPRDC).
With the FPRDC membrane isolation process (MIP) protein
is extracted from oilseed flours following conventional
procedures. However, the protein is ultrafiltered directly
from the liquid extract instead of being removed by
precipitation at its isoelectric point. RO membranes are used
to process UF permeate. A secondary, low-protein product is
obtained by RO and the water effluent (RO permeate) can be
reused as process water.
“In addition to avoiding the generation of whey, the MIP
offers these other advantages, (a) shorter processing time, (b)
increased yield of isolate (since whey proteins are recovered
along with protein normally precipitated), (c) isolates with
enhanced nitrogen solubility, (d) greatly reduced process
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water requirements and (e) products possessing highly
desirable functional and nutritional properties.” Address:
Research engineer, research assoc. and director, respectively.
Food Protein R&D Center, Texas A&M Univ., College
Station, TX 77843.
8090. List, G.R.; Mounts, T.L. 1980. Partially hydrogenatedwinterized soybean oil. In: D.R. Erickson, et al., eds. 1980.
Handbook of Soy Oil Processing and Utilization. American
Soybean Assoc. (St. Louis, MO) and American Oil Chemists’
Society (Champaign, IL). viii + 598 p. See p. 193-216. [56
ref]
• Summary: “Winterization is an old practice that evolved
from the observation that storage of refined cottonseed oil
in outdoor tanks during cold weather caused deposition of
high-melting triglycerides on the bottom and clear liquid oil
on the top.”
“HWSBO” refers to hydrogenated-winterized soybean
oil. Although the technical information required to make
such a product as been available for many years, it was
first sold commercially in the mid-1960s, largely because
of the favorable price differential between cottonseed- and
soybean oil, and the growing demand for polyunsaturated
fats. Address: Northern Regional Research Center, Peoria,
Illinois.
8091. List, G.R.; Erikson, D.R. 1980. Storage, handling,
and stabilization [of soybean oil]. In: D.R. Erickson, et al.,
eds. 1980. Handbook of Soy Oil Processing and Utilization.
American Soybean Assoc. (St. Louis, MO) and American Oil
Chemists’ Society (Champaign, IL). viii + 598 p. See p. 267353. [250+ ref]
• Summary: Contents: Introduction (Soybean oil “is
subject to quality deterioration by oxidative, enzymatic,
and microbial attack that may occur in the soybeans or
during and after processing”). General considerations:
flavor stability research, evolution of storage, handling,
and stabilization practices, trends in processing and bulk
storage, types of bulk storage and handling facilities. Raw
material storage and handling: soybeans. Bean preparation
and effects of storage on crude oil quality: moisture content
of beans prior to hydraulic pressing, beneficial effects
of storage, bean preparation prior to solvent extraction,
miscella handling, storage and handling of crude soybean
oil, quality deterioration during storage, equipment for
handling and storage of crude oils, bulk storage, handling,
and transportation in commerce, the basic unit processing
operations, caustic refining, bleaching, hydrogenation,
storage of hydrogenated oils, storage of partially processed
oils, effects of deodorization on oil quality, method of
deodorization, materials of construction. Finished oil
storage and handling: storage tanks, nitrogen blanketing,
equipment for storage and handling, storage tanks and
related equipment, precautionary measures in bulk handling.

Cleaning procedures for bulk storage and handling systems:
introduction, milk steel (black iron), cleaning other
materials, cleaned-in-place systems. Spill prevention and
contamination: regulations, spill prevention, containment
and control, cleanup of spilled oils and chemicals. Handling
and packaging of institutional shortenings and margarines:
margarines, storage of shortenings–effect on functional
properties. Storage and handling factors that contribute to
oxidative deterioration. Oxidative and other deterioration
during long-term storage: effects of processing and
storage temperature, other deterioration during extended
storage: peroxide value, free fatty acids. Color reversion.
Stabilization: antioxidants, antioxidants approved for food
use, antioxidant treatment of crude oils, effects of antioxidant
in finished oils, metal inactivators–sequestrants, effect of
heat on inactivation of metals, citric acid, phosphoric acid,
plant breeding and solvent fractionation, hydrogenation,
stabilization against deterioration induced by light,
packaging, effects of storage temperature and packaging on
flavor and oxidative stability. Acknowledgments. Address:
1. NRRC, Peoria, Illinois; 2. American Soybean Assoc., St.
Louis, Missouri.
8092. List, G.R. 1980. Special processing for offspecification [soybean] oil. In: D.R. Erickson, et al., eds.
1980. Handbook of Soy Oil Processing and Utilization.
American Soybean Assoc. (St. Louis, MO) and American Oil
Chemists’ Society (Champaign, IL). viii + 598 p. See p. 355376. [42 ref]
• Summary: Contents: Introduction. Types of damage
occurring to soybeans and oil: frost damage, field and
storage damage. Processing of field and storage damaged
oil: degumming and refining, bleaching of field and storagedamaged oil, deodorization, hydrogenation-winterization,
iron removal and metal inactivators. Pesticides: introduction,
effects of processing on removal. Conclusion. Address:
Northern Regional Research Center, Peoria, Illinois.
8093. McClellan, W.D. 1980. Producing soybeans in
California (Abstract). In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Abstracts. Boulder,
Colorado: Westview Press. 124 p. See p. 74.
• Summary: The commercial soybean acreage in California
has increased from 5 acres is 1973 to over 10,000 acres in
1977. Most of these soybeans are planted from mid-June to
mid-July as a double crop following the harvest of winter
cereals. Most are grown on the east side of the San Joaquin
Valley and are contracted with the grower prior to planting.
Spider mites have historically been considered the
major pest problem of soybeans in California. In 1975 most
growers controlled mite populations by applying a miticide
before economically damaging levels were reached. In 1976
and 1977 growers began to use chemical control methods
only if the situation warranted it based on weekly field
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evaluations. Of the surveyed fields, less than 25% were
treated with a miticide. “In summary, spider mites have not
been a limiting factor in the growing of soybeans as a double
crop on the east side of the San Joaquin Valley.”
There is a definite need for new soybean varieties
in California. They should have some or all of nine
characteristics that are listed. Address: Univ. of California,
Cooperative Extension, Visalia.
8094. McWhorter, C.G.; Patterson, D.T. 1980. Ecological
factors affecting weed competition in soybeans. In: F.T.
Corbin, ed. 1980. World Soybean Research Conference II:
Proceedings. Boulder, Colorado: Westview Press. xv + 897
p. See p. 371-92. [94 ref]
• Summary: Contents: Present weed problems. Soybean
losses due to weeds. Factors affecting future weed problems.
Summary statement. References. Address: Southern Weed
Science Lab., USDA ARS, Stoneville, Mississippi.
8095. Mounts, T.L. 1980. Refining [soybean oil]. In: D.R.
Erickson, et al., eds. 1980. Handbook of Soy Oil Processing
and Utilization. American Soybean Assoc. (St. Louis, MO)
and American Oil Chemists’ Society (Champaign, IL). viii +
598 p. See p. 89-103. [25 ref]
• Summary: Contents: Introduction. Chemical refining:
caustic refining process, miscella refining, Zenith Process,
refining degummed oil vs. crude oil. Physical refining:
phosphoric acid degumming, steam refining process.
Automation. Process control. Centrifugal separators.
Byproducts of refining. Address: Northern Regional
Research Center, Peoria, Illinois.
8096. Mounts, T.L. 1980. Hydrogenation practices [for
soybean oil]. In: D.R. Erickson, et al., eds. 1980. Handbook
of Soy Oil Processing and Utilization. American Soybean
Assoc. (St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 131-144. [31 ref]
• Summary: Contents: Introduction. Reaction: introduction,
selectivity [of catalyst], conditions, hydrogenation control.
Process: introduction, reactants, hydrogenation, filtration,
catalyst activity, effect of process conditions. Alternative
processes. Alternative catalysts. Address: Northern Regional
Research Center, Peoria, Illinois.
8097. Mounts, T.L.; Warner, K. 1980. Evaluation of finished
[soybean] oil quality. In: D.R. Erickson, et al., eds. 1980.
Handbook of Soy Oil Processing and Utilization. American
Soybean Assoc. (St. Louis, MO) and American Oil Chemists’
Society (Champaign, IL). viii + 598 p. See p. 245-266. [83
ref]
• Summary: Contents: Introduction. Types of sensory
evaluation methods. Analytical methods: discriminative tests,
descriptive tests, sensory evaluation facilities, panel selection
and training, sample presentation, score sheets, interpretation

of results. Room odor evaluation. Objective evaluation
of flavor (chemical and physical tests). Oil stability tests.
Address: Northern Regional Research Center, Peoria,
Illinois.
8098. Mounts, T.L. 1980. Raw material and soybean oil
quality. In: F.T. Corbin, ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 659-65. [6 ref]
• Summary: Contents: Introduction. Pre-harvest events affect
oil quality. Post-harvest handling affects oil quality. Notes.
Address: Northern Regional Research Center ARS/SEA,
Peoria, Illinois 61604.
8099. Munns, D.N.; Mosse, B. 1980. Mineral nodulation of
legume crops. In: R.J. Summerfield and A.H. Bunting, eds.
1980. Advances in Legume Science. Royal Botanic Gardens,
Kew, Richmond, Surrey, England. xvi + 668 p. See p. 11525. [103 ref]
• Summary: Members of the Leguminosae, including
those species important as crops, share with most other
green plants an ability to improve their nutrient uptake
by mycorrhizal associations between their roots and soil
fungi. They also have the virtually unique potential for
assimilation of dinitrogen through symbiosis with species of
the bacterium Rhizobium. Address: 1. Univ. of California,
Davis, California; 2. Dep. of Soil Microbiology, Rothamsted
Experimental Station, Harpenden, Herts., AL5 2JQ, England.
8100. Mustakas, G.C. 1980. Recovery of oil from soybeans.
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 49-65. [25 ref]
• Summary: Contents: Competitive commercial oil
extraction methods. Extraction principles. Choice of
solvents. The solvent extraction process: storage and
preparation of beans, solvent extraction, reclamation of
solvent from meal, reclamation of solvent from oil, oil
storage. Current solvent extraction equipment: immersion
extractors. Soybean extraction industry development,
capacities, ad operating costs: processing capacity, yields
and costs. Acknowledgments. Address: Northern Regional
Research Center, Peoria, Illinois.
8101. Nave, W. Ralph. 1980. Soybean harvesting equipment:
Recent innovations and current status. In: F.T. Corbin, ed.
1980. World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 43349. [32 ref]
• Summary: Contents: History of soybean harvesting.
Harvesting loss evaluation. Ohio study. Illinois and USDA
study. Iowa study. Development of improved equipment.
Header performance comparisons. Recent developments
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in grain threshing. Comparison of rotary and conventional
threshing. Monitoring devices for combines. Summary.
References.
“The earliest harvester designed specifically for
soybeans was a two-wheeled, horse-drawn machine that
straddled the bean row (Norman 1963, p. 219). This special
harvester was used in Virginia and North Carolina about
1920, but was never used frequently in the North Central
States. Harvesting losses ranged from a low of 20% to a high
of 60%. In areas where small grains are grown, the binder
or mower and thresher were used for soybean harvesting.
When soybeans were cut with the binder or mower and then
threshed, harvesting losses ranged from 16 to 35% of the
total yield and averaged 25%.
“The grain combine harvester was first used for
soybeans in the mid-twenties and has been a major factor
in the expansion of soybean production.” A survey of 12
combines operated in Illinois was conducted in 1927.
“The first major breakthrough in significantly reducing
soybean harvesting loss was the introduction of the floating
cutterbar attachment developed by Horace D. Hume and
J. Edward Love in 1930. In 1933 Hume successfully
demonstrated the floating cutterbar and reel in soybeans at
Champaign, Illinois, but acceptance in the soybean region
was slow. As an example, only 12 flexible floating cutterbars
and 12 pickup reels were delivered to farms in Illinois in
1934, and the 12 cutterbars were returned as having no
apparent value (Quick & Buchele 1978).
“Until about 1970, little progress was made in reducing
soybean harvesting losses. In recent years, attachments
such as floating cutterbars with hydraulic height control
and pickup reels with hydraulic height and speed control
have become common features on many combines used for
soybean harvesting.” Address: USDA SEA/AR, Univ. of
Illinois, Urbana, IL 61801.
8102. Newsom, L.D. 1980. Interactions of control tactics in
soybeans. In: F.T. Corbin, ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 261-73. [26 ref]
• Summary: Contents: Effects of pesticides and mixtures
of pesticides on growth and development of soybeans.
Conclusions. References. Address: Dep. of Entomology,
Louisiana Agric. Exp. Station, Baton Rouge, LA 70803.
8103. Pryde, E.H. 1980. Soybean vs. other vegetable oils
as sources of edible oil products. In: D.R. Erickson, et al.,
eds. 1980. Handbook of Soy Oil Processing and Utilization.
American Soybean Assoc. (St. Louis, MO) and American Oil
Chemists’ Society (Champaign, IL). viii + 598 p. See p. 1-11.
[23 ref]
• Summary: Contents: Introduction. Agronomic
characteristics. Soybean meal and protein. Soybean oil
(the advantages, the disadvantages). Other vegetable oils:

corn oil, cottonseed oil, palm oil, peanut oil, rapeseed
oil, safflower oil, sunflowerseed oil. Consumer products.
Conclusion. Address: Northern Regional Research Center,
Peoria, Illinois.
8104. Pryde, E.H. 1980. Composition of soybean oil. In:
D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 13-31. [47 ref]
• Summary: Contents: Introduction. Soybean fatty
acids: Fatty acid types and composition, effect of partial
hydrogenation, effects of breeding and temperature, breeding
for low linolenic acid content. Triglyceride structure.
Unsaponifiable matter: Introduction, the phytosterols, the
tocopherols. Conclusion.
Conclusion: Soybean oil has a high content of linoleic
acid, an essential polyunsaturated fatty acid. It is an
“inexpensive coproduct of soybean meal... The presence
of 7-8% of linolenic acid contributes to less oxidative
stability than that of more saturated fats, but the linolenic
acid content is lowered to a considerable extent by selective
hydrogenation during processing of the oil into food
products. Attempts are being made to breed the linolenic
acid out directly by genetic transformations and indirectly by
breeding for high-oleic lines.”
Tables: (1) Average composition for crude and refined
soybean oil: For crude soybean oil–triglycerides 95-97%,
phosphatides 1.5-2.5%, unsaponifiable matter (incl. plant
sterols and tocopherols) 1.6%, free fatty acids 0.3-0.7%,
trace metals (incl. iron 1-3 ppm, and copper 0.03-0.05 ppm).
Refined soybean oil is more than 99% triglycerides.
(2) The fatty acids of soybean oil and partially
hydrogenated soybean oil. Saturated: Lauric, myristic,
palmitic, stearic, arachidic, behenic. Monounsaturated:
Palmitoleic (cis), oleic (cis), elaidic (trans), positional
isomers (trans and cis). Polyunsaturated: Diunsaturated,
triunsaturated, tetraunsaturated.
(3) Fatty acid composition of soybean oil: Saturated
15% (of which 71% is palmitic acid and 26% is stearic acid).
Unsaturated 80.7% (of which 63% is linoleic acid, 28.3% is
oleic, and 8.4% is linolenic).
(4) Fatty acid compositions of margarines made from
partially hydrogenated soybean oil (stick or brick, soft tub,
tub). (5) Fatty acid compositions of margarines made from
partially hydrogenated mixtures of vegetable oils (stick
or brick, soft tub, light blends). (6) Detailed analyses of
fatty acid composition of representative margarines. (7)
(7) Fatty acid composition of consumer-available soybean
oils by brand (Crisco, Giant, Hollywood, Kraft). (8) Effect
of location on linolenic acid contents and iodine value of
soybeans (Those grown in the northern USA have a slightly
higher linolenic acid content and slightly lower iodine value
than those grown in the south).
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(9) Compositional changes in soybeans during seed
development. (10) Positional distribution of the fatty acids
in commercial soybean oil products by brand (Crisco,
Giant, Hollywood, Kraft). (11) Sterol content of soybean
oil (for 7 sterols). (2) Representative tocopherol content of
various soybean oil products (Crude, Refined, Crisco, Giant,
Hollywood, Kraft). Address: Northern Regional Research
Center, Peoria, Illinois.
8105. Pryde, E.H. 1980. Physical properties of soybean
oil. In: D.R. Erickson, et al., eds. 1980. Handbook of Soy
Oil Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 33-47. [37 ref]
• Summary: Contents: Introduction. Density. Refractive
index. Viscosity. Melting point. Thermal properties: specific
heat, heat of combustion, smoke, flash, and fire points.
Solubility: general, hydrocarbons, furfural, chlorinated
solvents, acetone, alcohols, solubility of oxygen in soybean
oil. Address: Northern Regional Research Center, Peoria,
Illinois.
8106. Pryde, E.H. 1980. Nonfood uses for soybean oil.
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 459-481. [87 ref]
• Summary: In 1976 non-food utilization of soy oil was as
follows (million lb/percentage of total, not including foots
and loss): Paint and varnish (85/36.5%), resins and plastics
(83/35.5%), other drying oil products (4/1.7%), fatty acids
(26/11.3%), other inedible (32/13.9%). Foots (a source of
soybean fatty acids) and loss was 278 million lb.
The quantities of soy oil consumed over the last 30
years in the drying oil industries reached a maximum of
242 million lb in 1953 and a minimum of 141 million lb in
1972. Soy oil use was 178 million lb in 1963 (accounting
or 20% of the total oil used by the drying oil industry), 214
million lb in 1966 (23% of total), and 164 million lb in 1976
(but 30% of total). These estimates include utilization in
paints, varnishes, floor coverings, printing inks, core oil,
resins, insulation, linings, packings, caulking compounds,
oilcloth, and other coated fabrics. The most important use
for soy oil in the drying oil industries is in alkyd resins.
Other uses discussed in detail include: Modified soy oil
products (conjugated, adducts), plasticizers (epoxidized soy
oil), dimer acids (nonreactive and reactive polyamide resins,
alkyds, coil coatings, unsaturated polyester resins, urethane
coatings, dimer diisocyanate [DDI]), surfactants, and
miscellaneous uses.
Future products and uses and miscellaneous uses.
Future products and uses include: acrylated epoxidized
soy oil, alcohols, aldehyde oils, coatings, hydroformylated
(oxo) products, nylon 9, plasticizers, and miscellaneous

(cyclic fatty acids, diesel oil, enzymatically modified
soybean soapstock, special lubricants).
Conclusion: Now that petroleum and petrochemical
prices are increasing at greater rates than those for soybean
oil, the traditional markets may start growing again. Soybean
oil, of course, is a renewable resource, and this factor will
become ever more important as the 20th century draws to a
close.
Concerning surfactants (p. 466-67): At least 15 million
pounds (7,000 metric tons) per year of soybean oil or its fatty
acids are used in various surface active agents. Among these
products are the sodium and potassium salts, diethanolamine
condensates, and polyethylene glycol esters of soybean
fatty acids. Each year some 8-9 million lb (3,600 to 4,100
metric tons) of the glycerol monoester of hydrogenated
soybean acids are produced. Some of these products have
antimicrobial, pesticidal, or anti-corrosion properties.
Address: Northern Regional Research Center, Peoria,
Illinois.
8107. Pryde, E.H. 1980. Sources of information [on soybean
oil]. In: D.R. Erickson, et al., eds. 1980. Handbook of Soy
Oil Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 561-577. [51 ref]
• Summary: Contents: Books. Journals and periodicals.
Associations (5). Address: Northern Regional Research
Center, Peoria, Illinois.
8108. Pryde, E.H.; Brekke, O.L. 1980. B. Environmental
concerns: An annotated bibliography. In: D.R. Erickson,
et al., eds. 1980. Handbook of Soy Oil Processing and
Utilization. American Soybean Assoc. (St. Louis, MO) and
American Oil Chemists’ Society (Champaign, IL). viii + 598
p. See p. 527-550. [67 ref]
• Summary: In this bibliography, a typical summary of
each reference is from 4 to 25 lines long. Address: Northern
Regional Research Center, Peoria, Illinois 61604.
8109. Sinclair, T.R.; Lugg, D.G.; Spaeth, S.C. 1980.
Comparative fixation and utilisation of carbon and nitrogen
among soyabean genotypes. In: R.J. Summerfield and A.H.
Bunting, eds. 1980. Advances in Legume Science. Royal
Botanic Gardens, Kew, Richmond, Surrey, England. xvi +
668 p. See p. 313-22. [42 ref]
Address: USDA, Cornell Univ., Ithaca, New York.
8110. Wang, H.L. 1980. Research on Oriental fermented
foods at the Northern Regional Research Center. In:
Proceedings of the Oriental Fermented Foods. Food Industry
Research and Development Institute, P.O. Box 246, Hsinchu,
(300) Taiwan. iv + 229 p. See p. 1-14. Held 10-14 Dec. 1979
in Taipei, Taiwan. 6 tables. [21 ref]
• Summary: Contents: Introduction. Objectives and
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approaches. Introduction of pure culture strains. Enzymes
produced by the molds. New compounds formed by the
molds. Nutritional value of fermented foods. Conclusion.
“Not until the late 1950s were studies on Oriental food
fermentation begun in the United States at the Northern
Regional Research Center in Illinois and the Agricultural
Experiment Station in Geneva, New York. The United
States Department of Agriculture under Public Law 480,
has also provided grants to foreign countries for research
on fermented soybean foods. These arrangements have
broadened our knowledge of the size and scope of Oriental
food fermentations.
“The original objective of our Center’s research with
respect to Oriental food fermentations was to solve the
problems involved in the use of U.S. soybeans by the
Japanese miso industry. The results of that research project
stimulated our interest in Oriental food fermentations,
especially those based on soybeans.” Address: Northern
Regional Research Center, Peoria, Illinois.
8111. Wolf, W.J. 1980. Soybean proteins in human nutrition.
In: F.T. Corbin, ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 767-80. [26 ref]
• Summary: An excellent review. Contents: Soybean
composition. Contribution to U.S. diet. Nutritional quality of
soybean proteins. Trypsin inhibitors. Summary. References.
Address: USDA NRRC AR/SEA, Peoria, Illinois 61604.
8112. Nitragin Co. (The). 1980? Historical perspective of
The Nitragin Company. 1217 Ewing Ave., Clearwater, FL
33516. 5 p. Undated. Unpublished manuscript.
• Summary: On 6 Dec. 1898 the name Nitragin (pronounced
NAI-truh-gene) was trademarked in the United States by
two German scientists, Nobbe and Hiltner (U.S. Registered
trademark 32,212). Dr. Hiltner was Dean of the Royal
Agric. Experiment Station at Munich and Nobbe was his
associate. This company was responsible for making the first
commercial legume inoculants. The Western Hemisphere
rights to this process and the trademark Nitragin were
purchased by Franklin J. Matchette in approximately 1905.
That year Nitragin became the first commercial soybean
inoculant sold in the United States.
By the early 1920s, 17 commercial concerns, 20 state
institutions and the USDA were producing inoculants for
distribution to the farmer. Today the industry is composed
of only 7 major commercial producers. The Nitragin Co. is
the world’s largest producer of legume inoculants. Address:
Clearwater, Florida. Phone: 813-461-6913.
8113. Hymowitz, Theodore. 1981. Re: Comments on
manuscript History of the Dorsett-Morse Expedition. Letter
to William Shurtleff at Soyfoods Center, Jan. 5. 1 p. Typed,
with signature on letterhead. [1 ref]

• Summary: “My numbered comments refer to the numbers
on the manuscript.
“1. In 1979, corn was the number one crop in the U.S.
in total acreage and production. On the other hand soybeans
were the number one cash income crop (mainly due to the
fact that a high percentage of the corn is used on the farm for
swine, poultry or cattle feed) and soybeans were the number
one export crop in dollar value.
“2. According to George Sprague the Pentagon was
constructed on the lowland part of the Arlington Farm [in
Virginia]. It was built up by dredging the Potomac River.
“3. The party [on the Dorsett-Morse Expedition of 192931] consisted of Mr. and Mrs. Morse and daughter, P.H.
Dorsett and his daughter-in-law (Ruth).
“4. The 17 [typewritten] hardback volumes primarily
were the work of Dorsett. Morse kept his own log as you
indicate below.”
5. The Morse party returned to the United States in
“March 1931.
“6. Dr. Jack Harlan questions whether Beltsville existed
in 1931. Sprague believes Beltsville opened about 1939.
“7. I believe you mean varieties of commercial
soybeans.”
Happy New Year! Address: Prof., Plant Genetics,
College of Agriculture, Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
8114. MacDonald, Harry A. 1981. Re: History of soybean
production in New York: Agronomic aspects. Letter to
William Shurtleff at Soyfoods Center, Jan. 13. 3 p. Typed,
with signature on letterhead. [5 ref]
• Summary: “Soybean production in New York had its
beginning in 1909 when one farmer reported producing
a crop for grain (Wiggans, 1929). The variety was not
reported. Ten years later 900 growers reported small acreages
grown for pasture, hay, green manure and grain. Following
this period there was a general decline in soybean production
through the 1920’s. As reported by Wiggans (1929) it was
considered that, ‘The only profitable use of the plant in
New York State, if there is any, must be in the utilization
of the entire plant in the form of forage for livestock or as
green manure in orchards or on lands where it is desirable to
increase the nitrogen and organic contents by turning under
the green crops.’ It was considered at that time that soybeans
could best be used for forage either as hay, silage, or pasture.
Soybean mixtures with corn (maize) were widely studied
at Cornell University Experiment Station in the 1920s and
early 1930s. While the mixture slightly increased the protein
content of the crop, the total yield was not significantly
increased on land which would produce a good crop of corn.
“Many introduced soybean varieties were evaluated
at different locations in New York by Wiggans and others
during the period 1922 to 1929...” Address: Prof.-Emeritus,
Dep. of Agronomy, Cornell Univ., Ithaca, New York.
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8115. Fats and Oils Outlook & Situation. 1981-1983. Serial/
periodical. Washington, DC: USDA Economics and Statistics
Service (ESS). Name changed to Oil Crops Outlook.
Monthly.
• Summary: The main crops and products covered in 1981
were soybeans, sunflower, cottonseed, peanuts, flaxseed,
lard, and tallow. At that time the periodical was published in
Feb., May, July, and October.
8116. Smith, Oak B. 1981. Re: History of Wenger’s work
with extrusion cooking. Letter to Michael Zitt at Institut
National de la Recherche Agronomique (INRA), Nantes,
France, Jan. 21. 6 p. Typed, without signature. [27 ref]
• Summary: “We believe that the innovation breakthrough
which Wenger made was the development of the Short
Time/High Temperature extrusion cooker equipped with
continuous application of steam and/or water and/or syrups...
“Wenger started the development of an extrusion
pelleting process in about 1938, but that extrusion equipment
was cold extrusion equipment and was utilized primarily in
the production of feed concentrates for ruminants.”
It occurred to Wenger in 1955 that they could develop
an extrusion process which would be a cooking process.
Smith persuaded the Wengers in 1955 to proceed with the
development of an extrusion cooking process (in those
days called an “extrusion pelleting process”). The first
machines were delivered in 1957, primarily to the pet food
industry. “Up to that time dry pet foods had been made
primarily either by baking biscuits, or from kibbled [coarse
ground] grains, or by flaking the meal portion of a meal
type pet food.” The process resulted in the simultaneous
gelatinization of starches, denaturation of proteins,
pasteurization of the foods, and bonding of all ingredients
uniformly into a bite size chunk or kibble. The first published
work on the new development was Smith’s article titled “The
How of Expanded” (Petfood Industry, Oct. 1959).
One of the obvious applications of the new technology
was in the production of snacks. In about 1964 Wenger
developed their smaller X-25 extruders, which have
subsequently become the major large snack machines in the
market. Capacities of puffed snacks are in the range of 700 to
1,000 lb/hour.
In 1958 Wenger started work to determine whether
they could successfully control growth inhibitors (trypsin
inhibitor and hemagglutinin inhibitor) which are present
in soy proteins. Purdue University in Indiana subsequently
confirmed that the inhibitors were inactivated. The first
results, with swine, were published in Feedstuffs (4 Nov.
1961).
Oak Smith then suggested to UNICEF, and later to
USDA, that extrusion cooking could be used to make lowcost cereal-soy blends for the protein deficient areas of the
world. In the early 1960s Wenger was issued a U.S. patent

covering extrusion cooking of soybeans and cereal soy
blends (#3,385,709). Soon the Northern Regional Research
Lab. at Peoria, Illinois, and the medical faculty at the Univ.
of Taiwan began to work with and test Wenger extrusion
cookers.
Wenger started to experiment with double extrusion in
1966 and made the first deliveries of an X-25 equipped with
a secondary cooling and forming extruder in 1968. Double
extrusion is used in the production of Uni-Tex meat analogs,
breakfast cereal flakes, and third generation snacks.
In May 1975 Wenger applied for a U.S. patent on what
is now called the Uni-Tex process. That patent (#3,970,761)
was issued to Wenger on 20 July 1976. Address: Chairman,
Wenger International, Inc., 2400 Pershing Rd., Kansas City,
Missouri. Phone: (816) 221-5084.
8117. Jan. 23–John R. Block (R), Illinois, becomes U.S.
Secretary of Agriculture under President Ronald Reagan
(1981-1989) (Important event). 1981.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
8118. Stechmeyer, Betty. 1981. Re: The Finnish clabbered
milk product, “viilia.” Letter to William Shurtleff at
Soyfoods Center, Jan. 28. 1 p. Typed, with signature.
• Summary: “I’ve been working with a Finnish clabbered
milk product, “viilia,” which makes a very passable soy
milk cultured product. Dr. Wang in Peoria [Illinois, at the
NRRC] is quite excited about its potential as a totally vegan
cultured soy milk product. She now has a starter and was
in hopes of having a full-time researcher work on it. The
ultimate deadline would be [to have] cultures available at the
SANA conference in July.” Address: GEM Cultures, 30301
Sherwood Rd., Ft. Bragg, California 95437.
8119. Jabara, Cathy L. 1981. Trade restrictions in
international grain and oilseed markets. USDA Economics
and Statistics Service, Foreign Agricultural Economics
Report No. 162. 41 p. [41 ref]
• Summary: “Abstract: State trading practices and variable
levies, which protect administered price levels set in
importing countries, as well as tariffs, taxes, quotas, bilateral
agreements, and other policies, tend to restrict the level of
competition in international markets. In addition, many
exporting countries implement similar types of policies that
restrict or subsidize exports. Quantitative estimates of the
degree of protection provided by trade and domestic policies
of 18 major importing and exporting countries indicate
that wheat and rice markets are the more heavily protected,
followed by corn and soybeans. The importance of nontariff
barriers in wheat, rice, and corn markets indicates difficulty
in enhancing competition in these markets.” Address:
International Economics Div., Economics and Statistics
Service, USDA, Washington, DC. 20250.
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8120. Leath, Mack N.; Hill, L.D.; Fuller, S.W. 1981.
Soybean movements in the United States: Interregional flow
patterns and transportation requirements in 1977. Illinois
Bulletin No. 766. 62 p. Jan. 28 cm. Also North Central
Regional Research Publication No. 273. [3 ref]
• Summary: This is the most comprehensive study of grain
movements ever conducted. Contains 110 tables and five
figures. Address: 1. Agricultural economist, ESS, USDA; 2.
Univ. of Illinois, Urbana; 3. Texas A&M Univ.
8121. Mounts, T.L. 1981. Chemical and physical effects of
processing fats and oils. J. of the American Oil Chemists’
Society 58(1):51A-54A. Jan. [26 ref]
Address: Northern Regional Research Center, Peoria, Illinois
61604.
8122. Soybean Digest. 1981. Germplasm exchange [with
China] aids soybeans. Benefits will boost yields. Jan. p. 42.
• Summary: “Scientific exchanges focusing on germplasm
will aid both the U.S. and the People’s Republic of China
(PRC) in developing stronger, higher yielding soybeans.
“And utilization exchanges will enable China to further
expand uses for soybeans and products–and import more
U.S. soybeans.
“A recent trade mission to the PRC, sponsored by
Elanco Products Co., USDA’s Foreign Ag Service and the
PRC brought this point home to a group of soybean growers:
Both countries have much to learn from each other.
“Scientific exchanges already have scientists in both
countries at work, analyzing nitrogen-fixing bacteria,
nematode and disease resistance as well as other factors.
“Work is underway in both countries for complete
germplasm and scientific exchange-which will greatly benefit
soybean production.”
8123. Soybean News (NSCIC). 1981. Public soybean
breeders and geneticists [directory]. 32(2):4. Jan.
• Summary: “By states geographically NE to West Coast as
reported to Dr. Leffel by state coordinators
“New York: Dr. Richard Zobel, USDA, Cornell U. at
Ithaca.
“Pennsylvania: Dr. Elwood Hatley, Pa. State U. at
University Park.
“Mr. J.O. Yocum, Pa. State U. at Landisville.
“New Jersey: Dr. J.R. Justin, Rutgers State U. at New
Brunswick.
“Delaware: Mr. E.L. Wisk, Del. Agr. Exp. Sta. at
Georgetown.
“Maryland: Dr. Perry Cregan, USDA at Beltsville.
“Dr. T.E. Devine, USDA at Beltsville.
“Dr. J.M. Joshi, U. of Md., Eastern Shore at Princess
Ann.
“Dr. W.J. Kenworthy, U. of Md. at College Park.

“Dr. R. C. Leffel, USDA at Beltsville.
“Virginia: Dr. G.R. Buss, VPI at Blacksburg.
“Dr. P.S. Benepal, Va. State C. at Petersburg.
“North Carolina: Dr. P.J. Buescher, NC State U. at
Raleigh.
“Dr. J.W. Burton, USDA, NC State U. at Raleigh.
“Dr. W.D. Hanson, NC State U. at Raleigh.
“South Carolina: Dr. H.L. Musen, Clemson U. at
Blackville.
“Dr. E.R. Shipe, Clemson U. at Clemson.
“Georgia: Mr. S.H. Baker, Coastal Plain Exp. Sta. at
Tifton.
“Dr. H.R. Boerma, U. of Ga. at Athens.
“Florida: Dr. Kuell Hinson, USDA, Fla. State U. at
Gainesville.
“Puerto Rico: Dr. L.H. Camacho, INTSOY, U. of P.R. at
Mayaguez.
“Alabama: Dr. V.T. Sapra, Ala. A&M U. at Normal.
“Dr. D.L. Thurlow, Auburn U. at Auburn.
“Mississippi: Mr. C.J. Edwards, Jr., USDA at Stoneville.
“Dr. E.E. Hartwig, USDA at Stoneville. Dr. T.C. Kilen,
USDA at Stoneville.
“Louisiana: Dr. D.F. Gilman, La. State U. at Baton
Rouge.
“Texas: Dr. R.D. Brigham, Texas Agr. Exp. Sta. at
Lubbock. and Tex. A&M U. at Beaumont.
“Oklahoma: Dr. Lewis Edwards, Okla. State U. at
Stillwater.
“Arkansas: Dr. K.D. Beatty, U. of Ark. at Keiser.
“Dr. C.E. Caviness, U. of Ark. at Fayetteville.
“Dr. L.A. Duclos, Ark. State U. at Jonesboro.
“Tennessee: Dr. F.L. Allen, U. of Tenn. at Knoxville.
“Kentucky: Dr. J.H. Orf, U. of Ky. at Lexington.
“Ohio: Dr. R.L. Cooper, USDA, Ohio State U. at
Wooster.
“Dr. S.K. St. Martin, Ohio State U. at Columbus.
“Dr. A.K. Walker, Ohio State U. at Wooster.
“Indiana: Dr. N.C. Nielsen, USDA, Purdue U. at W.
Lafayette
“Dr. J.R. Wilcox, USDA, Purdue U. at W. Lafayette.
“Illinois: Dr. R.L. Bernard, USDA, U. of Ill. at Urbana.
“Dr. H.H. Hadley, U. of Ill. at Urbana.
“Dr. T. Hymowitz, U. of Ill. at Urbana.
“Dr. R.L. Nelson, USDA, U. of Ill. at Urbana.
“Dr. C.A. Newell, U. of Ill. at Urbana.
“Dr. C.D. Nickell, U. of Ill. at Urbana.
“Dr. Oval Myers, Jr., So. Ill. U. at Carbondale.
“Missouri: Dr. Sam Anand, U. of Mo. at Portageville.
“Dr. V. D. Luedders, USDA, U. of Mo. at Columbia.
“Kansas: Dr. W.T. Schapaugh, Kans. State U. at
Manhattan.
“Nebraska: Dr. J.E. Specht, U. of Nebr. at Lincoln.
“Dr. J.H. Williams, U. of Nebr. at Lincoln.
“Iowa: Dr. S.R. Cianzio, Ia. State U. at Ames.
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“Dr. W.R. Fehr, Ia. State U. at Ames.
“Dr. D.E. Green, Ia. State U. at Ames.
“Dr. R.G. Palmer, USDA, Ia. State U. at Ames.
“Dr. K. Sadanaga, USDA, Ia. State U. at Ames.
“Michigan: Dr. T.J. Johnston, Mich. State U. at E.
Lansing.
“Dr. D. A. Reicosky, Mich. State U. at E. Lansing.
“Wisconsin: Dr. E.T. Gritton, U. of Wis. at Madison.
“Minnesota: Dr. J.W. Lambert, U. of Minn. at St. Paul.
“North Dakota: Dr. D.A. Whited, ND State U. at Fargo.
“South Dakota: Dr. J.J. Bonnemann, SD State U. at
Brookings.
“Arizona: Dr. D.L. Johnson, U. of Ariz. at Tucson.
“California: Dr. B.H. Beard, USDA, U. of Calif. at
Davis.
“Canada: Dr. W.D. Beversdorf, U. of Guelph at Guelph,
Ont.
“Dr. R.I. Buzzell, Agr. Canada Res. Sta. at Harrow, Ont.
“Dr. H.H. Mindel, Agr. Canada Res. Sta. at Lethbridge,
Alb.
“Dr. H.D. Voldeng, Agr. Canada Res. Sta. at Ottawa,
Ont.”
8124. Wang, H.L.; Hesseltine, C.W. 1981. Use of microbial
cultures: Legume and cereal products. Food Technology
35(1):79-83. Jan. [38 ref]
• Summary: Contents: Introduction. Use of nontoxinproducing cultures. Safety of fermented foods: Several
factors contribute to their safety: Soaking and cooking,
salting, acid formation, antibiotic production, alcohol
production, low surface moisture, decrease of aflatoxin by
Rhizopus and Neurospora. Shelf life of fermented foods.
Nutritive value of fermented foods: Complementary effect
of mixed proteins, protein efficiency ratio and digestibility,
vitamins. Future of fermented legume-cereal foods.
The following fermented soy-related foods are described
briefly, including names, area of origin, organisms used,
substrate, and nature and use: Soy sauce (chiang-yu, shoyu,
toyo, kanjang, kecap, see-ieu). Miso (chiang, doenjang,
soybean paste, tauco). Fermented bean (hamanatto, tou-shih,
tao-si). Sufu (fu-ru, fu-ju, tou-fu-ju, bean cake, Chinese
cheese). Tempeh (tempe kedelee). Natto. Ontjom (onchom).
Address: Northern Regional Research Center, Peoria,
Illinois.
8125. Wang, H.L. 1981. Oriental soybean foods. In:
Proceedings 22nd Annual Symposium. “Processing Methods
of Cereal Based Products,” Central States Section, American
Assoc. of Cereal Chemists. Held 29-31 Jan. 1981 at St.
Louis, Missouri. *
Address: Northern Regional Research Center, Peoria,
Illinois.
8126. Hymowitz, Theodore. 1981. Re: Introduction of

vegetable soybeans to America. Letter to William Shurtleff
at Soyfoods Center, Feb. 5. 1 p. Typed, with signature on
letterhead. [1 ref]
• Summary: William “Morse was the first to popularize
vegetable soybeans [in the USA] and indeed the DorsettMorse expedition [to East Asia] introduced a great many
‘vegetable type’ soybeans into the U.S. However, Hahto, a
vegetable type soybean was introduced into the U.S. from
Japan in 1915. Vegetable type soybeans are nothing more
than large seeded soybeans. Hahto seed weighs 27.8 grams
per 100 seed. Morse mentions Hahto on page 7 of the
U.S.D.A. Farmers Bulletin No. 1520 [April 1927]. He also
mentions the variety Easycook which was first introduced
into the U.S. in 1894. So please forget about Morse being the
first to introduce vegetable soybeans in the U.S. Rather he
recognized the potential of soybeans as a vegetable crop and
introduced many such accessions into the U.S.
“There are vegetable type soybeans in China. In fact I
had some in Shanghai.”
Note: William Morse was aware of the suitability of
the Hahto variety for use as “immature or green soybeans”
as early as 1923, when he and C.V. Piper showed a photo
of shelled Hahto soybeans with pods in their classic book
The Soybean (p. 222). The caption below the photo reads:
“Seeds and pods of the Hahto variety of soybeans, the seeds
being especially valuable as a green vegetable.” Morse was
also aware of the special characteristics of Easycook and
Hahto as mature or dried beans. On page 259 of the same
book we read: “The Easycook and Hahto varieties need no
more preparation than the ordinary bean as they cook up very
readily.” Address: Prof., Plant Genetics, Dep. of Agronomy,
1102 S. Goodwin Ave., Turner Hall, Univ. of Illinois,
Urbana, IL 61801.
8127. Lockeretz, William; Shearer, G.; Kohl, D.H. 1981.
Organic farming in the Corn Belt. Science 211(4482):540-46.
Feb. 6. [35 ref]
• Summary: “Widespread use of chemicals–manufactured
fertilizers as well as synthetic herbicides, insecticides, and
other pesticides–is one of the most characteristic features of
the modern agricultural era–which started at about the time
of World War II. “Total use of fertilizers and pesticides has
increased more than sevenfold since 1945” (USDA 1980).
A table shows that yields of soybeans grown organically
are about 5% less than those grown by conventional
methods. Address: 1. Senior Agricultural Scientist, Northeast
Solar Energy Center, Boston, Massachusetts.
8128. Hesseltine, C.W. 1981. Aflatoxins in soyfoods
(Interview). SoyaScan Notes. Feb. 18. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Concerning the 1969 Time magazine article on
aflatoxins in homemade miso and soy sauce in Korea–There
is a lot of incorrect information in the literature based on
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a problem with determining aflatoxins, since not all things
that fluoresce are aflatoxins. A test for fluorescence needs to
be followed by a chemical test. He found that one-third to
one-half of all oats sampled in the USA contained fluorescent
material that looked like aflatoxin–but was not. The oats
were fed to animals and no problems resulted.
A study in Japan showed that when homemade miso
was properly inoculated, it contained no aflatoxins, but when
inoculated with natural spores, it did contain some aflatoxins.
He has never seen any figures on the aflatoxin content of the
latter miso. He has seen no evidence to indicate that there are
problems with aflatoxins in naturally inoculated homemade
misos. Good studies conducted in Japan have found
aflatoxins in homemade miso but they were found only in
a few samples and the levels were so low that there was no
problem. No aflatoxins have ever been found in commercial
misos as far as he knows. In short, he feels there is no risk is
consuming any type of miso.
Dr. Hesseltine is now on a low-sodium diet and has
therefore started eating a lot of tofu. In addition, he and
Dr. Wang are conducting an interesting study on microbial
spoilage of tofu. Address: Northern Regional Research
Center, Peoria, Illinois.
8129. Wolf, Walter J. 1981. Re: History and production of
soy proteins. Letter to William Shurtleff at Soyfoods Center,
Feb. 26–in reply to inquiry. 2 p. Typed, with signature.
• Summary: “Dear Bill: This is in response to your letter of
February 7 requesting information concerning the history
and production of soy proteins.
“Production estimates for flours, concentrates, isolates
and textured flours can be found in Table I of a paper that
I presented in Acapulco last November. A manuscript of
the paper is enclosed; it should appear in an early issue
(probably March) of the Journal of the American Oil
Chemists’ Society. You will note that the 1979 figures are
lower than those for 1977. I do not know whether this is a
real decrease or if it reflects differences in the opinions of the
estimators.
“The question of definitions for soy protein concentrates
and isolates is a bit more complicated. I talked to Dr. Edwin
Meyer, Central Soya Company, about this. He informed
me that the definitions for soy concentrates (minimum
70% protein, dry basis) and soy isolates (minimum 90%
protein, dry basis) were drawn up by the National Soybean
Processors Association. Although they are not legal
definitions, they probably have quasi-legal status because
they were used when regulations were drawn up permitting
the use of soy proteins in meats and in the School Lunch
Program.
“I also talked to Elizabeth Campbell of FDA and
she said that they have never used the definition that a
concentrate shall contain 70% protein. In 1978 (Federal
Register, July 14) the FDA published proposed rules for

the definition of vegetable protein products. According to
these proposals, products containing less than 65% protein
are called flours, products containing 65% protein but less
than 90% are concentrates, and isolates contain 90% protein
or higher. She did not know when the final rules would be
issued but stated that the proposed definitions ‘constitute our
policy statement’ until the final rules are issued. She said
that FDA would not take legal action against anyone using
the name concentrate for a product that contains only 65%
protein instead of 70%. Note, however, that the definition for
an isolate remains the same, i.e., a minimum of 90% protein.
A product containing only 88% protein would have to be
called a protein concentrate.
“In regard to the textured concentrates I am uncertain
what you mean by ‘steam extrusion or puffing.’ To my
knowledge only Central Soya and Staley Manufacturing
Company make textured protein concentrates. Griffith
Laboratories was the third company that introduced textured
concentrates in 1975, but at present they are not selling any
of it because of lack of demand for it. To the best of my
information, both Central Soya and Staley use thermoplastic
extrusion (Wenger-type extrusion) to make their textured
protein concentrates. Central Soya has a license agreement
to use the General Mills steam texturizing process (see my
paper presented in Singapore for patents by Strommer, and
Strommer and Beck. The patent by Strommer is incorrectly
listed at the end of reference 17 instead of as reference 18).
Aside from the patent literature, the only description of the
process that I am aware of appeared in Food Technology and
Food Engineering in 1977 (copies enclosed).
“Finally, there is the question of developments since
1979. There really hasn’t been much happening in soy
protein foods since 1979 except for the organization of
SANA and the decision by the Department of Defense to use
soy proteins to extend ground beef (copy of article published
March, 1980 enclosed). The USDA School Lunch Program is
also considering the purchase of ground beef extended with
soy proteins (see copy of Soybean Update article).
“I would be more than happy to look over the
manuscript for your Chapter. I am very interested in the
history of soy foods in the U.S. and think that someone
should write such a history while some of the pioneers in the
field are still available.
“Sincerely,...” Address: Research Leader, Meal Products
Research, Oilseed Crops Lab., NRRC, Peoria, 1815 North
University St., Illinois 61604.
8130. Cooper, R.L. 1981. Development of short-statured
soybean cultivars. Crop Science 21(1):127-31. Jan/Feb. [13
ref]
Address: AR, SEA, USDA & Prof., Dep. of Agronomy,
OARDC & Ohio State Univ.
8131. Shurtleff, William. 1981. Dr. Harry Miller: Taking
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soymilk around the world. Soyfoods 1(4):28-36. Winter.
• Summary: Contents: Introduction. Growing up (18791902): Birth, early contact with Dr. J.H. Kellogg, marriage.
Early years in China (1903-1911). Washington, DC
(1912-1925). Pioneering soymilk in China (1925-1939):
Research, development of plant, destruction of plant 13 Aug.
1937, U.S. patent, No. 2,078,962 for soymilk process and
equipment, work before return to U.S. Introducing soyfoods
to America (1939-1949): In Mt. Vernon, new products,
work with AMA, American Soybean Assoc. speaker and
lifetime member 1958, contact with K.S. Lo and Vitasoy.
Research and work around the world (1949-1977): Quick
visit to Shanghai, death of second wife, sale of International
Nutrition Foundation, Taiwan work, Indonesian plant,
Trinidad, Libya, Japan, old age and relationship with William
Shurtleff, the “Great Man.” Contains 5 photos, and a sidebar
titled “Early History of Soymilk.”
Among the many people who pioneered in bringing
soyfoods to America and to the West, two men of great
vision, dedication, and perseverance deserve special
mention: Dr. Harry W. Miller and William J. Morse. Dr.
Miller, the well-known ‘China Doctor’ (after his biography
by that title), was a world-famous missionary doctor and
surgeon, and founder of more than 15 Seventh-day Adventist
hospitals around the world. He was one of those unique
individuals who was both a dreamer and a doer, and who
inspired almost everyone who knew him.
“Like W.J. Morse, he considered it his personal
‘responsibility to awaken the West to the wonders of the
soybean and to promote its use as food. (But where Morse
was interested in soybean agronomy, livestock feeding, and
food, Miller was interested only in food uses.) Dr. Miller
can also be considered the founder of the modern soymilk
renaissance in Asia. The development and popularization of
soyfoods, and especially soymilk, was his lifelong hobby and
despite his other numerous and demanding careers, he never
lacked the time, over a span of almost 75 years, to continue
his ongoing research and work in this new field that he loved
so well.
“Growing Up (1879-1902): The first of five children
of Amanda Ehlers and John Oliver Miller, Harry was born
in a log cabin on a farm in the small town of Ludlow Falls,
Ohio (just north of Dayton) on 2 July 1879. His father was
a school teacher. He later wrote that he delighted in working
on the family farm but found it ‘disgusting’ to have to kill
and eat the animals he had raised. When he was 12, Harry’s
parents became Seventh-day Adventists. Two years later,
after much study, at the annual camp meeting, he and a
friend decided to be baptized and become Adventist church
members.
“At age 15 Harry entered secondary school at the
Adventist-run Mt. Vernon Academy in Mt. Vernon, Ohio.
He loved the strict, puritan atmosphere, the vegetarian
diet, and the teachings of the church. In 1898, at age 19, he

enrolled in medical school at the newly opened, Adventistrun American Medical Missionary College in Battle Creek,
Michigan, which was associated with Dr. John Harvey
Kellogg’s Battle Creek Sanitarium (founded in 1866), the
largest and most progressive medical institution of its kind in
America at that time, and the birthplace of modern dietetics.
Opposing the popular cures of the day (drugs, bleeding,
etc.), the sanitarium recommended diet (especially a simple
grain-based vegetarian diet), exercise, hydrotherapy and
good mental health as the foundations of healthful living
and natural healing. These teachings had a lifelong effect on
Miller.
“Working to pay his own tuition, room, and board,
Miller led guided tours through the sanitarium and food
factory, which forced him to learn more about the various
foods (America’s first meat analogs and breakfast cereals)
and how they were made. Miller was deeply influenced
by the personality and teachings of Dr. J.H. Kellogg, who
personally taught a number of the classes Miller attended,
treated him like a son, and helped put him through college.
One of America’s great pioneers of both nutrition and of
soyfoods, Kellogg stressed to the small class the importance
of preventive medicine, nutrition, and diet. He strongly
opposed the use of alcohol, tobacco, caffeine, and narcotics.
Miller later noted that almost all the students in the small
class lived past the age of 90; Kellogg lived to age 91, Miller
to 97½ and one classmate to 101.
“Miller graduated in 1902 and was married to a
classmate-doctor, Maude Thompson, the same year. During
an internship autopsy, Dr. Miller cut his finger badly and
suddenly contracted systemic blastomycosis, an infection
considered at the time to be fatal. With deep faith he prayed
to God, promising that if he were to be healed, he would
go anywhere in the Lord’s service. To the astonishment of
his doctors, Miller was miraculously healed. This greatly
deepened his faith. Shortly thereafter a call came from the
Adventist church for a missionary doctor in China. Miller
accepted the challenge. For the rest of his life he prayed
for his patients before all operations (minor or major), and,
according to others, apparently his great faith was rewarded
by their recovery.
“Early Years in China (1903-1911): In October 1903,
Dr. Miller and Maude, together with another physician
couple, sailed for China, stopping briefly in Japan. In Kobe,
at the home of fellow Adventists, Myrtle Lockwood first
introduced Miller to soyfoods serving an entree called
Tofu Loaf, with which Miller was particularly impressed.
In China the couple went deep into the interior, near the
center of Honan Province, where they found great poverty
and malnutrition. They both learned Chinese, dressed like
the local people, and even adopted the hair style of a long
queue and shaved pate. They also ate Chinese foods, and
soon Miller was visiting local tofu shops, learning about and
sampling tofu, yuba, curds, soymilk, and the like. He found
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that tofu was much more widely consumed than soymilk,
although the latter was quite widely used as a spicy hot
breakfast soup and a warm, sweetened beverage. Dr. Miller
later said (1961) that many Chinese and other East Asians
told him that they did not drink much soymilk since they
believed it caused them intestinal disturbances, which tofu
did not. Perhaps this was why soymilk was not generally fed
to infants-and children.
“In 1905, Dr. Miller’s beloved wife died suddenly of an
unknown disease. He was 26. 0ut of his deep sadness grew
an even deeper commitment to help the impoverished and
suffering millions of China. After a brief return to America
two years later, where he married Marie Iverson, Miller
returned to Shanghai. Two daughters were born in 1908 and
1910. Then Dr. Miller contracted a severe unknown disease
and was forced to return to America in 1911.
“Washington, D.C. (1912-1925): Miller eventually
managed to heal himself of what he later learned was a
vitamin deficiency illness called sprue. During recovery he
taught the Bible at Mt. Vernon Academy, his former alma
mater and in 1912 his first son. Harry Willis, Jr., was born.
Soon he was called to the position of medical superintendent
and surgeon of the Adventist-run Washington Sanitarium and
Hospital, which he developed into a Mecca for congressional
leaders of the day. He became consulting physician to three
U.S. presidents. In Washington he pioneered new techniques
of thyroid goiter surgery, which lowered fatalities from 50
percent to about one percent. He eventually performed over
6,000 goiter surgeries around the world. In Washington he
also met Dr. W.J. Morse and Dr. J.A. LeClerc, both soy
pioneers from the USDA. He later wrote that these men filled
him with ‘inspiration, enthusiasm, and information,’ and both
later made frequent visits to Miller’s soymilk plant in Ohio.
In 1915 a fourth child, Clarence, was born.
“Prior to 1917 the Sanitarium had used a lot of dairy
products on its vegetarian menus, but in that year, with
World War I under way, all milk supplies from the local dairy
were requisitioned by the Walter Reed Military Hospital. The
sanitarium bought its own herd, but the problems that Miller
found with contamination, animal disease (tuberculosis),
and the like, convinced him of the need to develop a good
alternative to dairy milk. In the small food plant connected
with the hospital, where several soyfoods were already
being produced for use in the lacto-vegetarian diet, Miller
began a few basic soymilk experiments in 1925.” Continued.
Address: Lafayette, California.
8132. Shurtleff, William. 1981. Dr. Harry Miller: Taking
soymilk around the world (Continued–Document part II).
Soyfoods 1(4):28-36. Winter.
• Summary: (Continued): “Pioneering Soymilk in China
(1925-1939): In 1925 Miller accepted the church’s invitation
to return to Shanghai to develop a network of Adventist
health care facilities, the first of which was the Shanghai

Sanitarium and Hospital, which opened January 1, 1928,
with Dr. Miller as medical director. Deeply touched by the
high infant mortality rate caused by malnutrition, Dr. Miller
began again in 1926 to turn his attention to soymilk, working
on it steadily in his spare time at a small food plant located
behind the hospital building. A growing number of orphaned
infants began to appear at the hospital. Their only hope of
finding food was to find a wet nurse or to be fed cow’s milk,
which was very expensive in China and which not all infants
tolerated well.
“Dr. Miller was determined to develop a soymilk that
had good flavor and digestibility, could be formulated
to nutritional equivalency to mother’s milk, was low in
cost, and had a good storage life. Preparing his soymilk at
the small soy plant in the typical Chinese way, with cold
extraction of the soymilk from the okara, followed by
cooking, he began to study ways to remove the beany flavor
and make the soymilk more digestible.
“On his medical travels in other parts of China, and
in Korea and Japan, he visited tofu shops and studied their
methods. He believed that the beany flavor resulted from
natural oils in the soybean; perhaps if the soymilk were spray
dried and then reformulated with fresh soy oil, the flavor
would improve.
“In the early 1930s, returning to America on furlough, he
purchased the necessary equipment for a small soy dairy and
had it shipped to China; a motorized stone mill, an American
extractor, and a small homogenizer. Soon he was making
improved formulated soymilk for the babies, patients, and
staff at the Shanghai Sanitarium. The Chinese, too, liked the
flavor. Some friends cajoled that it was ‘undignified for a
talented surgeon to be always playing around with beans.’
Miller was undaunted, yet the beany flavor persisted.
“One day, in the mid 1930s, the breakthrough came as
he was standing in the kitchen of the compound working
with slurry from a tofu maker. He later wrote: ‘I heard a
divine voice behind me that said “why don’t you cook it
longer with live steam?” No one had ever thought of that
before. Soon the staff and patients noticed the improved
flavor and digestibility, and he added some soy oil or peanut
oil during homogenization to make it even better. With
new enthusiasm he began more baby feeding experiments.
Soymilk was added to what was called the sanitarium’s
‘Universal Diet,’ which also included whole wheat bread and
half polished rice, plus other soyfoods. During a trip to the
Philippines at this time he learned from refiners of coconut
oil that steam distillation and flash pasteurization improved
flavor of foods containing fats by driving off volatile oils and
gases.
“So promising was the new product that Miller began
to move forward on three fronts: controlled feeding studies
on infants, establishment of a commercial soy, dairy,
and application for a U.S. patent. In 1932 Dr. Miller had
established the Vetose Nutritional Laboratory for furtherance
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of his research. For two years (1936-37) he fed formulated
soymilk to several hundred small children at the Shanghai
Clinic, running control tests with fresh cow’s milk and
various types of American and European prepared baby
foods. The study turned out well and the results were
published in the April 1936 issue of the prestigious Chinese
Medical Journal, an English-language publication read
widely in the U.S. and China. Here it was officially noted
that babies could be nourished from birth fully as well with
soymilk as with animal milks. This led to increased interest
in the product. Dr. Miller later wrote: ‘I regarded that work
as of far greater importance than the building up of the
sanitarium because it had to do with the preservation of
thousands of lives that otherwise would be lost if they did not
have a proper substitute for mother’s breast milk, since cow’
milk is beyond the economic level of the Chinese people
and almost all Oriental races.’ In later years follow-up infant
feeding studies were done by other researchers using Dr.
Miller’s soymilk at the Indigent Hospital in the Philippines,
at Tokyo University, and at Ohio State University at the
Children’s Hospital in Columbus, Ohio.
“In January 1936 Dr. Miller and his oldest son,
Willis (who did much of the plant design and equipment
construction and was the production manager), opened a fullscale soy dairy, the first of its kind in the world, on Pingliang
Road in Shanghai, not far from the Shanghai clinic. The milk
was cooked with live steam in open-top kettles. Soon a fresh
liquid beverage, called Vetose Soya Milk, was available in
natural, chocolate, and acidophilus flavors, in half-pint and
quart bottles. The tangy acidophilus, cultured, bottled (but
not sterilized) and delivered chilled was a real favorite. Ice
cream was sold to institutions and meat analogs were under
development. Production skyrocketed, doubling each month.
Eventually the entire city of Shanghai had a soymilk route
with thousands of families receiving door to door deliveries
(by three-wheel pedicycles with carts behind them) of 3,000
quarts and 4,000 half-pints a day. The commercial product
sold for less than dairy milks and cost less than one-fourth
as much to produce. The soymilk proved so successful that
it was soon included in rations for the Chinese army. A
system for making dehydrated soymilk was also set up using
a locally made Grey Jensen spray dryer; the government
planned to use the dehydrated soymilk in rations that were
lighter in weight and could be stored longer.
“But the Japanese were now invading China and on
August 13, 1937, just eight months after the plant opened, it
was totally destroyed by Japanese crossfire and bombs. (At
the same time another soy dairy was being run by Julean
Arnold of California and Nellie Lee, a Chinese, both of
the China Nutritional Aid Council, in Dr. Fu’s Children’s
Hospital in Shanghai. They provided their soymilk to 25,000
to 37,000 refugee children a day and distributed millions of
biscuits containing 40 percent okara from their soy dairy.)
The Japanese occupied Shanghai in November, 1937, and

soon thereafter the Shanghai Sanitarium was closed, to
become a refugee center. The political situation forced Miller
to leave Shanghai.
On May 4, 1937, while his Shanghai soy dairy was
still in full swing, Dr. Miller was awarded U.S. Patent No.
2,078,962. He introduced methods for eliminating beany
flavor, and for the use of a centrifuge, and an homogenizer.
In the patent he referred to his product as ‘vegetable milk;’
however subsequent pressure from the powerful dairy
industry and the USDA convinced him to Latinize the
name to Soya-Lac. This term was first used in late 1939
for Miller’s first American soymilk; the spelling had been
changed to the present one-word Soyalac by September
1941.
“Miller’s patented process was as follows: Soak 1 part
by weight of soybeans in 8 parts of water at 60 to 75ºF for
6 to 10 hours. Grind well in a burr mill, adding a little water
while grinding, to produce a mixture of 20 gallons water and
25 pounds ground beans. Extract the soymilk through a fine
cloth in a centrifuge at 2,500 RPM in either of two ways:
(1) before heating; or (2) after bringing to a boil, stirring
constantly, in a caldron and simmering briefly. Now to the
simmering soymilk add 7 pounds each grain sugar (dextrose,
maltose) and oil plus 3 ounces salt. Return to the boil and
simmer, stirring constantly, for 30 to 60 minutes, or until
the flavor changes from ‘beany’ to ‘nutty.’ Homogenize
in a colloid mill or homogenizer to give a milk containing
3.5 to 4 percent protein and 5 percent fat. Cool, bottle, and
refrigerate, or dehydrate.
“From late 1937, Dr. Miller was in Hankow-Wuhan
establishing the Wuhan Sanitarium Hospital, where he also
had a small soy dairy. Eventually over 15,000 Chinese
refugees, escaping the Japanese troops in the north, filled
the hospital compound. Finally in January 1939, as the war
got too hot, Dr. Miller left China and returned to America
in April of that year” (Continued). Address: Lafayette,
California.
8133. Soyfoods. 1981. Giant tofu market: School lunches.
1(4):8-9. Winter.
• Summary: The federally-subsidized school lunch program
serves an estimated 3,800 million meals annually. Thelma
Dalman (director of Food Service for Santa Cruz city
schools, a district that has experimented with tofu-based
vegetarian meals for three years) and Richard Leviton
(director of Soycrafters Association) went to Washington,
DC, on 13-18 September 1980 to investigate the possibilities
of having tofu “legalized” for school lunches. “The result
was not only favorable but startling in significance.” Dalman
and Leviton met with numerous senators and representatives
who were sympathetic to enlist their support. “Aides to these
congressmen each expressed lively and informed interest in
tofu and a willingness of their office to cooperate. Dalman
and Leviton presented a two-hour program on tofu and
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public schools to 15 members of the Nutrition and Technical
Services Division (NTSD), a regulation advisory group in
the Food and Nutrition Service. A request was made for
the USDA to grant interim permission to use tofu at 30%
substitution for the meat requirement (2 oz. lean cooked
meat) in the school meal pattern. For a lunch to meet the
‘reimbursable meal pattern’ its components must conform to
a strict nutritional code, essentially based on meat protein.
Textured Vegetable Protein (TVP) has been granted use in
meals at 30% replacement... So the strategy was to bring in
tofu on the shirttails of TVP. As it developed, we fared better
than we had expected; the USDA, in fact, let us know they
favored a higher equivalency rating for tofu than TVP and
chose to regard tofu as a whole food rather than like TVP
[which is considered a fortified, highly processed food].
“Henry Rodriguez, director of NTSD, stated: (1) Tofu
may now be used as part of the reimbursable meal pattern
based on section 210.H of the National School Lunch
Program... (2) To obtain approval, individual school boards
must apply to their Department of Education, Child and
Nutrition Division, to request them to apply to USDA-FNS
for permission to use tofu based on section 210.10.H. (3)
Meanwhile FNS and SANA will draft a USDA Specification
for tofu which will legalize and standardize tofu’s use in
school meals.”
Richard Leviton made a second visit to Washington, DC
on 24-27 Nov. 1980 to meet with the USDA again as well as
with a handful of congressmen and the FDA.
8134. Stahlhut, R.W.; Hymowitz, T.; Orf, J.H. 1981.
Screening the USDA Glycine soja collection for presence
or absence of a seed lectin. Crop Science 21(1):110-12. Jan/
Feb. [19 ref]
• Summary: Glycine soja is the wild ancestor of the soybean.
Lectins are biologically active proteins. The soybean lectin
(SBL) is a glycoprotein. At least four different forms have
been reported, the major form having a molecular weight
of 120,000 daltons. Nearly half (49%) of the wild soybean
collection of 559 accessions was found to lack a seed lectin.
Address: Dep. of Agronomy, Univ. of Illinois at UrbanaChampaign, Urbana, IL 61801.
8135. Staley (A.E.) Manufacturing Co., Protein Div. 1981.
Seminar on soy proteins for United States Department of
Agriculture. 2200 E. Eldorado St., Decatur, IL 62525. 50 p.
Feb. 4. [40+ ref]
Address: Decatur, Illinois.
8136. Wilcox, J.R.; Knapp, Anne D. comp. 1981. The
Uniform Soybean Tests, northern states, 1980. West
Lafayette, Indiana: Science and Education Administration,
USDA. 194 p. 28 cm. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1980%20nust.PDF
• Summary: Near bottom of title page: “United States

Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1980.
Strain designation. Methods–1980. Disease. Policy on
testing and release of strains. Uniform test locations–1980.
Identification of parent strains. Uniform test 00. Uniform
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Address: Science and
Education Administration, USDA, Agronomy Dep., Room
2-318 Lilly Hall, Purdue Univ., West Lafayette, Indiana
47907. Phone: 317-749-2891.
8137. Cartter, J.L. 1981. Re: Recollections of William J.
Morse and work with Morse. Letter to William Shurtleff at
Soyfoods Center, March 12. 3 p. Handwritten. Preceded by a
phone interview on March 9.
• Summary: Mr. Cartter first got involved with soybean
research in 1928 at the Ohio Agric. Exp. Station farm,
Holgate, northern Ohio; his work was to evaluate soybean
introductions under northern Ohio conditions. He first
came under William Morse’s supervision in the fall of 1929
when Morse placed him on an Ohio Experimental Farm,
Elyira, Ohio, to work on soybeans. He was Mr. Morse’s
only employee on soybean production research. At the
time, Morse was in charge of all USDA’s forage legume
research. In 1933 the Ohio research, including a chemical
laboratory, was transferred to Arlington Farm. In 1936, when
the U.S. Regional Soybean Laboratory was organized at the
University of Illinois at Urbana, he first became in charge of
the soybean breeding program for the 12 midwestern states.
It has been said that many of the more than 6,000
soybean varieties that Morse brought back from East Asia
during 1930-31 were lost, discarded, or not grown out.
This is not true. Morse grew out and carefully evaluated all
varieties at Arlington Farm, and he (Cartter) did the chemical
analysis on many of these soybeans. He had a couple of
men growing them out at the farm. The good varieties were
kept and later distributed to agricultural experiment stations
throughout the USA for further evaluation and industrial use.
“The U.S. soybean germplasm was consistently maintained
prior to, during, and after World War II. I know; I helped to
do it.”
During the early years, small packets of seed, including
the vegetable types, were distributed to farmers for growing.
Of the poor ones, small packets of seed were kept, but they
had to get rid of some material. They were not lost. He has
been retired for 15 years.
Note: This letter follows a letter containing 4 questions
sent to Cartter by Wm. Shurtleff on 27 Feb. 1981 and a
brief interview with Jackson Cartter on 9 March 1981 (see
transcript). Address: 108 W. George Huff Dr., Urbana,
Illinois 61801. Phone: 217-344-5235.
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8138. Howell, R.W. 1981. Soybean germplasm collecting
and collections (Interview). Conducted by William Shurtleff
of Soyfoods Center, March 13. 1 p. transcript.
• Summary: Discusses the fate of the soybeans collected by
Dorsett and Morse in East Asia, then grown out by Weiss
and Cartter. The ancestry of almost all of the northwestern
soybean varieties was collected by Dorsett on his 1924-1926
trip. Yet none of the seeds that Morse brought back became
major ancestors [except for green vegetable type soybeans].
Martin Weiss said that lots of soybean introductions
were grown out once and then discarded, or lost–but Jackson
Cartter disagrees. Weiss took over the collection from
Morse and was the one who began to really give it some
permanence. He was leader of the work when the collections
were established at Urbana (Illinois) and Stoneville
(Mississippi) in their present form. So he knew what types
of problems emerged. Cartter did the actual growing out.
Howell doubts that any soybeans with any potential would
have been discarded–just because it didn’t look too good
in the field–unless it was duplicate material. Plant breeders
don’t throw away stuff. Richard Bernard and Edgar E.
Hartwig cleaned up the collection.
The first chromosome map of soybeans was made by Dr.
C.M. Woodworth in the early 1930s [1933], at which time
breeders and geneticists were already aware of genes, gene
linkages, etc. It is possible that soybean seeds stored during
World War II failed to germinate later. Weiss and Cartter are
speaking from two different vantage points. Weiss was in
the army in World War II. He hadn’t worked with soybeans
in Washington, DC, or at Arlington Farm [in Virginia] until
after the war. He had to pick up all the loose ends. Cartter
was working in Urbana throughout World War II; he grew
out everything he had. Weiss saw the problem. That was
the time [1939] the farm and USDA’s main operations were
moved to Beltsville, Maryland [which is about 7 miles
northeast of Washington, DC]; USDA had some operations
in Beltsville in the mid-1930s. The farm still has 5,000 acres
in Beltsville, including fruit trees and livestock.
In 1974 Dr. Richard Bernard was a member of the of
the first group of 10 agronomists that went to China, not
specifically for the purpose of collecting seeds or germplasm,
however they did get a few soybean seeds–about 5-6
varieties. Walter Fehr (Dep. of Agronomy, Iowa State Univ.,
Ames) and Kuell Hinson (USDA and Univ. of Florida Dep.
of Agriculture) did travel to China to collect soybeans. None,
including Hymowitz, brought back very much. Hymowitz
thinks he laid the groundwork for us to get all of the things
in the Chinese current systematic soybean collection
nationwide in 2-3 years–some 9,000 to 10,000 accessions.
Only some of these soybean varieties will be new, but we
expect a large number we don’t have. Address: Dep. of
Agronomy, Univ. of Illinois.

8139. Hesseltine, C.W. 1981. Work with soyfoods, Dr.
Charles Thom, the NRRC culture collection, and the
NRRC’s main contributions related to fermented foods
(Interview). Conducted by William Shurtleff of Soyfoods
Center, March 20. 1 p. transcript.
• Summary: Contributions: (1) The development of solidsubstrate fermentation, an indirect spinoff of work with
foods, is now widely used in the West. Originally it was used
for the production of enzymes, and later for experimental
production of aflatoxins from Aspergillus species. (2) The
introduction of pure culture yeasts in the miso fermentation
process in place of the addition of lots of old miso. This is
now completely accepted and widely used; (3) The use of
perforated plastic bags to make tempeh. Address: Chief,
Fermentation Lab., NRRC, Peoria, Illinois.
8140. Batra, L.R. 1981. Re: Kenima [sic, kinema]. Letter to
William Shurtleff at Soyfoods Center, March 24–in reply to
inquiry of March 5. 1 p. Typed, with signature on letterhead.
• Summary: “Thank you for your letter of March 19, 1981.
As you state you already have the published information
I have to offer on kenima. Nearly all of the questions you
raise are discussed in the paper to be published by Pergamon
Press. Some of those not addressed are answered below. You
do a great service in popularizing our subject and I will be of
course pleased to send you a reprint of the article.
“1. The primary organism involved is Bacillus subtilis.
“2. I do not know much about the history of the food but
I have been searching the Chinese literature for clues.
“3. Kenima is an adjunct food; it is often cooked with
vegetables of assorted kinds.
“4. There is no binder used to deep-fry or pan-fry the
food. It is fried in small patties.
“5. There is no packaging involved. It is retailed from a
large mass wrapped in leaves at stores selling vegetables.”
All of my publications are in the public domain while
I am a U.S. government employee. Address: Research
Mycologist, Mycology Lab., USDA / SEA, Agricultural
Research, Northeastern Region, Beltsville Agricultural
Research Center, Beltsville, Maryland 20705.
8141. Aguilera, J.M.; Lusas, E.W. 1981. Review of earlier
soya-protein fortified foods to relieve malnutrition in less
developed countries. J. of the American Oil Chemists’
Society 58(3):514-20. March. [50 ref]
• Summary: Contents: Introduction. Types of soya products:
Soybean milk (Philsoy in the Philippines [3,500 bottles/
day], unnamed products made in India [a small plant at a
university makes nearly 700 liters/day], Mexico, and Brazil),
soya-based beverages (Vitasoy in Hong Kong [produced
about 120 million bottles in 1970], Puma in Guyana [in
the early years, sales volume was about 29 million bottles/
year; by 1976 Puma was still in regular production], Saci
in Brazil [introduced in 1969, discontinued in 1976], an
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unnamed spray-dried infant beverage from full-fat soy flour
in Mexico [developed by the NRRC at Peoria, Illinois],
whey-soya drink mix [WSDM] developed by USAID),
soya-fortified cereals (Ten PL-480 products such as CSM,
CSB, WSB, WSDM used worldwide [a table shows product
names, percentage soya flour, percentage protein increase
by fortification, and amount of soy flour used in tonnes;
the most soy flour has been used in CSM, CSB, and WSB],
Superchil and Fortesan in Chile, Incaparina no. 14 in
Colombia, ProNutro in South Africa, Maisoy in Bolivia,
Lisha in Tanzania, Thriposha in Sri Lanka, Leche Avena in
Ecuador, Cerex in Guyana, Faffa in Ethiopia, Bienestarina
[Bienstarina] in Colombia, and a milk-like formula using
soya flour in Venezuela). Soya-based infant formulas.
Conclusions. Address: Food Protein R&D Center, Texas
A&M Univ.
8142. Bodwell, C.E.; Marable, N.L. 1981. Effectiveness of
methods for evaluating the nutritional quality of soybean
protein. J. of the American Oil Chemists’ Society 58(3):47583. March. [128 ref]
• Summary: Contents: Abstract. Introduction. Methods
available. Nutritive value of soya protein in humans. Rats vs.
human estimates. Alternatives to rat bioassays. Suggested
approaches.
Tables: (1) Human bioassays used for evaluating
nutritional value of soya protein. (2) Rat bioassay methods
used for estimating nutritional value of soya protein. (3)
Chemical, enzymatic and microbiological methods used to
evaluate nutritive value or digestibility of soya protein.
(4) Methods used to evaluate amino acid bioavailability
in soya protein. (5) Relative value of soya protein and milk
or egg protein for consumption by adults and children as
determined in studies with multiple intake levels of protein.
(6) Comparisons of estimates of protein nutritive value of the
same soya protein preparations fed to humans and rats.
(7) PER for soya protein products determined by
rat assay and estimated from in vitro assays (soy protein
concentrate, flour, isolates #1-3, and textured soy protein
#1-2). (8) True and apparent nitrogen digestibilities of soya
protein estimated in adults and children. (9) Comparisons of
relative protein nutritional value of soya proteins estimated
from studies with adults and from two amino acid scores.
(10) Possible approaches to estimating protein nutritive
value. (11) Amounts and percent of a hypothetical U.S. RDA
for specific amino acids provided by 20 g protein from two
sources (soy isolate and whole wheat). Address: Human
Nutrition Research Center, USDA, Beltsville, Maryland.
8143. Bookwalter, G.N. 1981. Requirements for foods
containing soy protein in the Food for Peace Program. J. of
the American Oil Chemists’ Society 58(3):455-60. March.
[59 ref]
• Summary: “Since the inception of Public Law 480 (PL-

480), the Agricultural Trade Development and Assistance
Act, the U.S. has exported over 265 million tons of food
valued above $26 billion... In 1966, the law was amended
and PL-480 became known as the Food for Peace Program,
which featured a new emphasis on nutrition... Guidelines for
blended food supplements were established in 1965 for the
nutrient composition of formulated foods. These guidelines
were developed by the U.S. Department of Agriculture
(USDA) in cooperation with the Agency for International
Development (AID) and the National Institutes of Health.”
Address: Northern Regional Research Center, Peoria, Illinois
61604.
8144. Cowan, John C. 1981. Soy oil bibliography:
Processing, composition, reactions and edible and related
uses. St. Louis, Missouri: American Soybean Assoc. iii + 172
p. March. Subject index. Author index. 28 cm. [2397 ref]
• Summary: This bibliography was compiled, in part,
by computer searches of Chemical Abstracts, Dialog,
AGRICOLA, and CAB databases. It contains 2,397
references, mainly from the period 1966-79. Address:
Adjunct Prof., Bradley Univ. Collaborator, Northern
Regional Research Center, Peoria, Illinois.
8145. Dutton, H.J. 1981. History of the development of soy
oil for edible uses. J. of the American Oil Chemists’ Society
58(3):234-36. March. [10 ref]
• Summary: In 1938, the production of soybean oil was 300
million lb. By 1945 it had grown to 1,300 million lb, and in
that year its production first passed that of cottonseed oil, to
make it the leading edible oil in the U.S.–a position it has
continued to hold, with 1978 production at 8,700 million lb.
“This increased consumption was attained, despite the
well known flavor and odor deficiencies of the oil. In part, it
was occasioned by the exigencies of World War II shortages.
As much as 30% of soybean oil was ‘forced’ into certain
margarine formulations and, at the same time, soybean oil
was discounted 4-9 cents a pound over cottonseed oil for its
flavor deficiency. Despite its expanding market, the flavor
of soybean oil was singled out in 1945 as the ‘number one
problem of the soybean industry’–a problem that would limit
future soybean production. Soybean oil had been destined
to become an industrial oil. However, as a paint oil, it dried
slowly and developed ‘after tack.’ But then, as an edible oil,
it tasted like paint.
“It was in this critical state of affairs for the soybean
industry that the Chairman of the Board of National Soybean
Processors Association, Edward J. Dies, summoned the
Soybean Research Council to the first of what was to become
annual conferences on the Flavor Stability of Soybean
Oil in Chicago 1946. He welcomed 28 representatives of
government, academic, and industrial research organizations
and immediately charged them with, ‘I cannot too strongly
emphasize the economic advantages of rapid solution of the

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2804
problem of flavor stability in soybean oil and soybean oil
products–let us solve it at the earliest possible moment...’
“Trivial as it may seem now, the first significant research
development was the establishment of objective methods
to assess flavor and odor... With this new tool, trace metals
were identified as having special significance in soybean oil
compared to other edible fats and oils. While cottonseed oil
can tolerate copper and iron in the parts per million (ppm)
range, soybean oil is ruined by as little as 0.3 ppm of iron
and 0.01 ppm of copper. Following this announcement of the
deleterious effect of trace metals, especially in soybean oil,
was the removal of brass valves in refineries and conversion
from cold, rolled-steel deodorizers to stainless steel and even
to nickel.
“Strange as it may seem in retrospect, scientists had
to establish that ‘soybean flavor reversion,’ as it was
then called, was an oxidative process. When government
scientists sharpened their analytical tools, the relationship of
peroxidation to off-flavor became unmistakable. Industry’s
response was to blanket oils with inert gas at all critical,
high-temperature steps, including final packaging.
Note: This is the earliest publication seen (July 2003)
showing that peroxidation causes off-flavors.
“The development reported at the 1946 conference
has the aspects of a cloak-and-dagger story. At the close
of World War II, Warren H. Goss, a chemical engineer
at the Northern Regional Research Center (NRRC), was
commissioned a major in the Army on special assignment
to follow Patton’s advancing tanks through Germany and
to investigate the German oilseed industry. As the troops
advanced, he kept hearing about a recipe to cure soybean
reversion; but not until he reached Hamburg did he learn
the exact details. It was a strange formula involving many
water washings and such steps as contacting oil with water
glass; but strange or not, when tested at NRRC, it worked.
It was not until after this 1946 conference that we found
why it improved flavor stability. It worked not because of
the unusual washing treatments, but because citric acid was
added to the deodorizer and citric acid complexed trace
prooxidant metals. Based on this discovery came the surge
of metal deactivators, i.e., sorbitol, phosphoric acid, lecithin,
polycarboxy acids and starch phosphates. The immediate
response of industry was to adopt metal deactivators, and
today there may not be a pound of soybean oil product not
protected by citric acid or some similar metal scavenger.
“These palliative steps, important as they were,
still begged the question as to what caused off-flavor to
develop, i.e., what was the unstable precursor of the odor?...
Circumstantial evidence pointed to the 7% content of
linolenic acid, which draws its name from linseed oil, in
which this fatty acid amounts to 50%.”
In 1951 Dutton and co-workers discovered that linolenic
acid was the main cause of off-flavors in soy oil. By 1966 it
was found that hydrogenating soy oil using a copper catalyst

removed most of the linolenic acid without destroying the
beneficial essential linoleic acid.
A portrait photo shows H.J. Dutton. Address: Northern
Regional Research Center, Agricultural Research, Science
and Education Administration, USDA, Peoria, Illinois.
8146. Eldridge, A.C. 1981. Determination of soya protein
in processed foods. J. of the American Oil Chemists’ Society
58(3):483-85. March. [46 ref]
• Summary: Contents: Abstract. Introduction. Microscopy
and histological methods. Immunochemical analysis.
Electrophoresis. Miscellaneous methods: Quantitative
procedures, physical separations, and addition of titanium
dioxide as a tag.
It is important to be able to detect soya protein which is
added to processed foods for use as a binder, to improve the
texture or nutritional value, or for retetion of water and/or
fat. It is also important to be able to determine how much has
been added. Address: Northern Regional Research Center,
Peoria, Illinois.
8147. Emken, E.A. 1981. Metabolic aspects of positional
monounsaturated fatty acids isomers. J. of the American Oil
Chemists’ Society 58(3):278-83. March. [23 ref]
• Summary: Contents: Abstract. Introduction. Absorption
of hydrogenated soya oil and specific isomers. Distribution
of positional [cis and trans octadecenoic acid] isomers in
lipid classes. Enzymatic studies. Nutritional effectiveness in
single-cell organisms (such as yeasts and bacteria). In vivo
vs. in vitro results. Address: Northern Regional Research
Center, Peoria, Illinois.
8148. Hagg, D.D. 1981. Labeling and compliance assurance
of soya protein foods. J. of the American Oil Chemists’
Society 58(3):473-74. March.
• Summary: “The National School Lunch Act of 1946
empowered the Secretary of Agriculture to set nutritional
standards.” Discusses the compositional requirements of
textured vegetable protein, hydration of soya protein, flavor
characteristics of the extended beef product. The only soy
product approved for use as a ground beef extender to date is
soy protein concentrate. Address: Dawson Food Ingredients,
Minneapolis, Minnesota.
8149. Haytowitz, David B.; Marsh, Anne C.; Matthews, Ruth
H. 1981. Content of selected nutrients in raw, cooked, and
processed legumes. Food Technology 35(3):73-74. March.
[11 ref]
• Summary: Contents: Introduction. Peanuts and soybean
products (soy flours, soy isolates, soy concentrates).
Conventionally cooked legumes. Oriental legume products
(includes tofu, tempeh, soy sauce, miso, and natto). Address:
Consumer Nutrition Center, Human Nutrition, Science and
Education Administration, USDA, Hyattsville, Maryland
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20782 USA.
8150. Lusas, E.W. 1981. Quality assurance and control of
food products containing soya protein ingredients. J. of the
American Oil Chemists’ Society 58(3):485-88. March.
Address: Food Protein R&D Center, Texas A&M Univ.
8151. McNaughton, J.L. 1981. Soya meal–roundtable
discussions: Color, trypsin inhibitor and urease activity as it
affects growth of broilers. J. of the American Oil Chemists’
Society 58(3):321-24. March. [16 ref]
• Summary: Contents: Abstract. Introduction. Materials
and methods. Results and discussion: experiments 1, 2, 3,
4 and 5. Address: USDA, SEA, AR, South Central Poultry
Research Lab., Mississippi State, MS.
8152. Mustakas, G.C.; Moulton, K.J.; Baker, E.C.; Kwolek,
W.F. 1981. Critical processing factors in desolventizingtoasting soybean meal for feed. J. of the American Oil
Chemists’ Society 58(3):300-05. March. [17 ref]
• Summary: Contents: Abstract. Introduction. Experimental:
milling and extracting, desolventizing toasting, methods
of analysis. Results: optimization of toasting conditions.
Contains 9 graphs. Address: Northern Regional Research
Center, Peoria, Illinois.
8153. Parker, James V. 1981. Argentina: Near-record oilseed
crop and record exports seen for 1981. Foreign Agriculture
(USDA Foreign Agricultural Service). March. p. 24-25.
• Summary: Argentina’s 1981/82 oilseed crop–soybeans,
sunflowerseed, flaxseed, peanuts (shelled), cottonseed, and
tung nuts–is projected at 6.5 million tonnes. Address: U.S.
Agricultural Attaché, Buenos Ares.
8154. Ponomarenko, Mary. 1981. USSR: Reduced vegetable
oil production boosts imports of soybeans, oil. Foreign
Agriculture (USDA Foreign Agricultural Service). March. p.
27-28.
• Summary: Total USSR production of vegetable oil from all
sources in 1980 was as follows (figures given in thousands
of tonnes): Sunflower oil, 1,500-1,550; Cottonseed oil,
720-740; Soybean oil, 260-270. Also, USSR total imports
of edible vegetable oils in 1981 were as follows (figures in
thousands of tonnes): Soybean oil, 200; Coconut oil, 200;
Palm oil, 160; Sunflower oil, 150. The Soviets imported
a total of 730,000 tons of edible vegetable oil in 1981.
Address: International Economics Div., Economics and
Statistics Service.
8155. Rackis, J.J. 1981. Significance of soya trypsin
inhibitors in nutrition. J. of the American Oil Chemists’
Society 58(3):495-501. March. [20 ref]
• Summary: Contents: Abstract. Introduction. Experimental
data: preparation of soy protein products, effect of toasting

on TI (trypsin inhibitor) activity and NSI (nitrogen solubility
index), study I: Threshold levels of TI in short-term [rat]
feeding trials, study II: Threshold levels of TI in long-term
[rat] feeding trials, study III reversibility of pancreatic
hypertrophy, study 4: Long term feeding [of rats] of
commercial edible-grade soya protein products, growth
curves (no problems found), organ weights (normal).
Discussion of nutritional significance.
Tables: (1) Protein and trypsin inhibitor content of
diet ingredients. (2) Trypsin inhibitor activity and nitrogen
solubility index (NSI) of heat-treated soya flours. (3)
Composition of control diet.
(4) Effects of feeding defatted soy flour containing
graded levels of TI activity on body weight, PER, nitrogen
digestibility, and pancreas weight of rats–Trial II. (5)
Calculated levels of TI activity in rats. (6) Composition of
corn-casein and corn-soya experimental diets.
(7) Long-term feeding of defatted soya flour containing
graded levels of trypsin inhibitor on body weight and
pancreas weight of rats. (8) Reversibility of pancreatic
hypertrophy in rats fed raw soya flour. (9) Composition of
reformulated diets.
(10) Organ weights of rats fed soy protein for 285
days. Address: Northern Regional Research Center, Peoria,
Illinois.
8156. Rackis, J.J. 1981. Flatulence caused by soya and its
control through processing. J. of the American Oil Chemists’
Society 58(3):503-09. March. [59 ref]
• Summary: Contents: Abstract. Introduction:
Oligosaccharides–structure, oligosaccharides–metabolism in
the intestinal mucosa (alpha-galactosidase, lactase). Flatus
activity of soya products: Human tests (soya products,
raffinose diets, comparisons of soybean–food legume–lactose
intolerance, other human tests). Practical considerations
for prevention or elimination of flatulence: Extraction
of oligosaccharides, germinating soybeans (germination
process). Case histories: Case study of an excessively
flatulent person.
Figures show: (1) Preparation of soya protein products
for flatulence testing program with adult male subjects.
(2) Graph of relationship between enzymatic hydrolysis of
stachyose and gas production.
Tables show: (1) Incidence of lactase deficiency [by
ethnic group or race]; about 70% of the world’s population is
lactose intolerant. However only 3% of white Scandinavians
and 5-20% of North Americans are, compared with 80100% of Chinese and 70% of black Americans [African
Americans]. (2) Effects of soy products on flatus in man.
(3) Relationship between raffinose plus stachyose content
in diet and flatus production in man. The greater the total,
the greater the flatus. (4) Protein loss and oligosaccharide
removal from whole soybeans by various treatments. (5)
Flatulence index of 130 different foods. Address: Northern
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Regional Research Center, Peoria, Illinois.

and Education Administration, USDA, Peoria, Illinois.

8157. Wolf, W.J. 1981. Progress and future needs for
research in soya protein utilization and nutrition. J. of the
American Oil Chemists’ Society 58(3):467-73. March. [68
ref]
• Summary: Contents: Abstract. Introduction. Progress in
utilization. Research needs in utilization: Flavor, functional
properties, new foods versus analogs, analytical methods.
Progress in nutritional studies: Animal assays, human assays.
Research needs in nutrition: Long-term studies in humans,
need for methionine, mechanism of trypsin inhibitor action,
tests for protein quality.
Table I of this interesting paper gives “Production
estimates for edible soya protein products in the U.S., 1979
(based on estimates by N.R. Lockmiller of A.E. Staley Mfg.
Co.; units are million lb/year): Defatted soy flours and grits
648, textured soy flours 85, soy protein concentrates 60, soy
protein isolates 60.
Three other tables give chronologies of important
developments, each with associated references: (II)
Developments contributing to the use of edible soya proteins
(1946-1980, 17 events). Note: Walter Wolf is very interested
in the history of edible soya proteins:
“1946-50 Improved soya flours
“1957 Commercial availability of soy protein isolates
“1959 Commercial availability of soy protein
concentrates
“1961 Conference, ‘Soybean Products for Protein in
Human Foods,’ Peoria, Illinois
“1962-70 Spun fiber meat analogs
“1966 Conference, ‘Soybean Protein Foods,’ Peoria, IL
“1966 Textured soya flours
“1966 Cereal-soya food blends
“1971 Approval of textured vegetable proteins for use in
National School Lunch Program
“1973 Retail sale of ground beef-textured soya blends
“1973 World Soy Protein Conference, Munich, Germany
“1975 Textured protein concentrates
“1975 First Latin American Conference on Soya Protein,
Mexico City, Mexico
“1978 Organization of Soycrafters Association of North
America
“1978 World Conference on Vegetable Food Proteins,
Amsterdam, The Netherlands
“1980 Approval of soy extender use in ground beef by
U.S. Armed Forces
“1980 World Conference on Soya Processing and
Utilization, Acapulco, Mexico
(III) Developments in animal nutritional studies of soya
proteins (1917-1979, 11 events).
(IV) Developments of human nutritional studies of soya
proteins (1970-1979, 8 publications). Address: Northern
Regional Research Center, Agricultural Research, Science

8158. Jones, Irmarie. 1981. Firm seeks U.S. seal of approval
for tofu. Recorder (Greenfield, Massachusetts). April 8. p.
B4.
• Summary: According to Richard Leviton of Colrain, a
director of Soycrafters Association of North America, Inc.,
tofu is being considered for complete approval by the U.S.
Department of Agriculture for use in public school lunch
programs. “’We want tofu approved to allow it to take the
place of meat,’ Leviton said.”
“Madeline Fox, sales manager of the New England
Soy Dairy, said the New York City school department is
buying tofu from the local firm, the third largest tofu shop
in the country. ‘Everything looks good. Springfield schools,
Portland, Maine, and some Connecticut school systems are
using tofu. I know that Amherst and Smith colleges and
the University of Massachusetts incorporated tofu in their
meals.’...
“Leviton and Ms. Dalman [Thelma is director of food
services for Santa Cruz, California, schools and a friend
of Leviton’s] went to Washington [DC] last September
and Leviton went again in November, meeting with
USDA officials, congressmen and various other agencies,
to influence the ‘legalizing’ of tofu for school lunches.”
Address: Staff reporter.
8159. Strayer, George M. 1981. Re: History of soybeans
in America and of the American Soybean Assoc. Letter to
William Shurtleff at Soyfoods Center, April 8–in reply to
inquiry. 2 p. Typed, on letterhead.
• Summary: “In the late 1930’s several railroads sponsored
not only exhibit cars but soybean trains. For instance, the
Illinois Central Railroad sponsored a soybean train which
would visit towns along the Illinois Central line, inviting
people to come into the train, see the exhibits, see motion
pictures and hear speeches. The Chicago Great Western
Railroad and the Milwaukee Railroad also sponsored
soybean trains. Normally there were two or three or four
exhibit cars plus a car used for showing motion pictures and
a car where the speeches were delivered and the discussions
held. These soybean trains were quite a factor in popularizing
soybeans in those early days. The railroads, of course, were
looking toward the ultimate revenue they might get from
hauling the soybeans to the processing plants and hauling the
oil and meal to the ultimate users, as well as viewing it from
the standpoint of the general welfare of the communities
involved and therefore the welfare of the railroads.”
Glen McIlroy, a farm manager in Irwin, Ohio, was
one of the strong characters in the early days of Strayer’s
association with the American Soybean Association (ASA).
“During the war years soy flour was manufactured in
rather large quantities for the Army. In ASA we had been
able to obtain a copy of a German army Soya cookbook,
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distributed to all chefs and cooks in the German army. It
gave some very extensive directions on the use of soy flour
in increasing protein content of many of the dishes served
to the German army. This intense interest in soy flour was
reflected in this country, and several companies started
manufacturing, packaging and merchandising soy flour in
consumer sized packages. The Honeymead Company, the
Staley Company, Archer Daniels Midland all manufactured
and merchandised soy flour in consumer sized packages
during and immediately following the war years. It was this
interest in possible use and promotion of soy flour which was
responsible for the organization of the Soy Flour Association
in 1939.
“Shortly after World War II animal proteins became
much more plentiful and much cheaper in price, and
consumer size packaging of soy flour largely passed out of
the picture and has never regained its prominence, except
through the health food stores.
“Jack Cartter and I were the two members of ECA
Technical Assistance Team No. 1. This was the first technical
assistance team sent outside the United States under the
Marshall Plan. Our mission was to study the possibilities
of soybean production in the northern European countries,
and particularly the possible expanded use of soybeans as
a source of protein in human nutrition. Prior to our going
over in September of 1949 about 30 varieties of soybeans
produced in the United States had been sent to a number
of points in Europe, had been planted there, and we visited
those trial plots. We also visited oil milling plants which
were equipped to handle soybeans, and we visited with
people in France, Holland, Germany and Sweden who
were doing breeding work on soybeans. We wrote a report
submitted to the Department of State, under whom ECA was
administered, summarizing our findings. Basically, it was our
belief that soybean production could never be a major factor
in the northern European countries because of the climatic
conditions there. However, we did return firmly convinced
that there was a huge market for soy oil and for soy protein
in many of those countries. Those findings have been
brought out by the tremendous increase in sales of soybeans,
soybean oil and soybean meal into the European countries.
“After the work which I did in Japan in 1955 I was
asked by USDA to go to Europe to do a similar study on
market potentials. I visited nine countries of northern Europe
on this study, and came back convinced that some countries
offered markets for U.S. soybeans, others offered markets
for U.S. soybean meal and protein, and still others offered
markets for U.S. soybean oil. I came back convinced that
the job was too big for the American Soybean Association
as it was then constituted, so I arranged for a meeting of the
Board of Directors of the American Soybean Association
with the Board of Directors of the National Soybean
Processors Association. Out of that meeting came the
Soybean Council of America, which carried on the work in

the European countries starting in 1957. In countries such as
Italy and Spain, where olive oil dominated the oil markets,
we set up programs to introduce high quality soybean oil. In
Germany we set up a program designed to introduce soybean
oil into margarine production. We also set up programs in
Germany, Italy, France and the Netherlands to promote the
use of soybean meal in livestock feeding. Working with
the Foreign Agricultural Service, the promotional work
was carried out in the European countries by the Soybean
Council, of which Howard Roach was president and I served
as executive director. We recognized that through a long
period of time there was little likelihood of an organization
made up of soybean processors and soybean producers
continuing its work, but we were able to convince the
processors that they, too, had a stake in the overseas markets
and for a period of years they did participate extensively.
However, we could see the handwriting on the wall and it
was for this reason that in the early 1960’s we started the
campaign to pass legislation in the various states which
would allow the soybean check-off. When funds from
growers became available in some quantity the Soybean
Council folded and was replaced.” Address: President,
Agricultural Exports, Inc., P.O. Box 266, Hudson, Iowa
50643. Phone: 319-988-4593.
8160. Baker, E.C.; Mustakas, G.C.; Erdman, J.W., Jr.; Black,
L.T. 1981. The preparation of soy products with different
levels of native phytate for zinc bioavailability studies. J. of
the American Oil Chemists’ Society 58(4):541-43. April. [20
ref]
• Summary: Soybeans contain 1-1.5% phytic acid by weight
and perhaps other metal-binding agents that can reduce
mineral bioavailability. These minerals include zinc, calcium,
magnesium, phosphorus and possibly iron. Fortunately, by
processing the soybeans (or soy flour) properly while making
foods, phytic acid levels can be reduced to as low as 0.29%.
This low level of phytate was achieved by precipitating the
protein curd at pH 5.5 Address: 1,2&4. NRRC, Agricultural
Research, Science and Education Administration, U.S. Dep.
of Agriculture, Peoria, Illinois; 3. Dep. of Food Science,
Univ. of Illinois, Urbana, 61801.
8161. Hofman, Vern; Kaufman, Ken; Helgeson, Delmer;
Dinusson, W.E. 1981. Sunflower for power. North Dakota
State University of Agriculture and Applied Science,
Cooperative Extension Service, Circular AE-735. 9 p. April.
• Summary: Contents: Introduction. Sunflower oil properties.
Diesel engine tests. Sunflower oil extraction. On-farm
sunflower oil expeller costs. Feed value of sunflower seed
and meal. Sunflower meal and biomass. Fuel for America’s
farmers. Other research results.
The researchers in this project used three different
blends (75%, 50%, and 25% sunflower oil with #2 diesel
fuel); they got good results even though they did not
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use esters. They used screw expellers to extract the oil
mechanically. “A great deal of attention is being focused
on biomass from agricultural crops” (p. 7). They explain
why returning to the use of horses is not feasible. Work
horses require a tremendous amount of food. “Studies in
the 1920s determined that about 33% of the and area was
needed to produce feed for the horses.” “Estimates state that
approximately 61 million horses would be needed to produce
the crops grown in 1975.” About 31 million workers would
be need to care for these horses, but there are presently only
4 million workers on farms (p. 7).
Under “Other research results,” we read (p. 9): “The
Republic of South Africa Department of Agriculture and
Fisheries has done considerable work with sunflower oil
as a fuel.” “The South Africans have also run preliminary
tests using methyl ester as a fuel for approximately 100
hours at 80 percent power. The results indicate a very good
performance, less exhaust smoke than diesel and increased
engine thermal efficiency.” The Commonwealth Scientific
and Industrial Research Organisation (CSIRO), Victoria,
Australia, is also researching vegetable oils for use in diesel
engines. Address: 1. Extension Agricultural Engineer; 2.
Asst. Prof., Agricultural Engineering; 3. Prof., Agricultural
Economics; 4. Prof., Animal Science.
8162. Specht, James E. 1981. The contribution of genetic
technology to improved soybean productivity. Soybean News
(NSCIC) 32(3):1-2, 4. April.
• Summary: “The gradual increase in soybean yields in the
United States has been due to a combination of improved
varieties (i.e., genetic technology) and improved production
technology. Both of these technological inputs have
contributed to the gradual increase in soybean productivity
in the United States. The magnitude of the contribution of
improved varieties relative to the contribution of all other
technological inputs into soybean production is difficult
to ascertain. The difficulty resides in the fact that varietal
improvement reflects a gain in genetic yield potential
whereas improvement in production agronomy reflects a
gain in environmental yield potential. Consequently, one
cannot measure either one independently of the other. In
addition, the situation is further complicated by genotype x
environment interaction for yield, which implies that genetic
yield potential depends upon the specific environment it was
measured in.
“Some idea of the magnitude of the increased yield
potential attributable to soybean breeding efforts can be
gained, however, by a comparison of recent variety releases
with older ones, if one recognizes that such estimates depend
on the testing environment. Several such comparisons have
been made. Virgil Luedders of Missouri observed that recent
varieties (post-1960 release) yielded 45% more than older
varieties (pre-1940 release). H.R. Boerma of Georgia noted
that in the southeastern U.S., genetic technology inputs

increased yield potential an average of 0.7% per year. J.R.
Wilcox and colleagues of Purdue observed that in the north
central U.S., recent variety releases yielded 25% more than
varieties released 50 years previously, when tested over a
broad array of environments.
“Recently I and my colleague Jim Williams evaluated
the yield potential of 240 experiment station varieties of
maturity groups 00 to IV that had been released over the last
75 years. The trials were conducted over 3 years on a highly
fertile site with optimum management conditions including
irrigation to eliminate any possibility of water stress. The
average yield level in these trials was 2700 kg/ha (40 bu/
ac) indicating a productive environment for expression of
yield potential. A regression analysis of variety yield versus
year of variety release revealed that genetic technology had
improved the genetic yield potential approximately 18.5
kg/ha (0.27 bu/ac) per year. A similar regression analysis
involving USDA soybean yield estimates for the U.S. since
1924 indicated that soybean yields had increased about 21.0
kg/ha (0.31 bu/ac) per year; an annual yield gain attributable
to the gradual input of all technological innovations into
soybean production (e.g., improved varieties, better weed
control, narrower row spacings, more optimum planting
dates, etc.). A similar estimate only for states where maturity
group IV or earlier varieties are grown was slightly higher,
23.2 kg/ha (0.35 bu/ac).
“A direct comparison of the annual yield gain
attributable to genetic technology with annual yield gain
attributable to all technology would be misleading since the
former was measured under optimum experiment station
conditions (thus reflecting genetic potential) whereas the
latter was estimated from average on-farm conditions (thus
reflecting both genetic and environmental constraints).
However, the figures are useful in that they show that varietal
improvement had increased soybean yield potential at an
annual rate equivalent to 80% of the annual rate of realized
yield associated with all technological inputs into U.S.
soybean production.
“While this paints a rosy picture for soybean breeding,
there are a few `thorns in the garden.’ For one thing, the
regression analysis is distorted by the low yield potential of
the very old varieties. Figure 1 illustrates this point very well
with our data for varieties of maturity group II. Note that the
trend line for annual yield gains due to genetic technology
over the entire period is 30.6 kg/ha (0.46 bu/ac).
“Prior to about 1945, varieties were simply releases of
plant introductions from the Orient or pure line selections
from these. The calculated annual yield gain trend for pre1945 releases was near zero. After 1945, varieties were
developed from selection within the progenies derived
from the planned hybridization of two parents. In effect, the
implementation of a different breeding procedure caused a
‘quantum jump’ in yield potential of about 36% for maturity
group II varieties based on 1943 trend line intercepts (Figure
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1). The average ‘quantum jump’ considering all maturity
groups was 25%! In effect, this boost in yield potential for
soybean genotypes calls to mind that occurring with the
development of hybrid corn.
“However, the disconcerting feature of Figure 1 is the
slower annual gain in yield potential since 1943; 4.3 kg/ha
(0.06 bu/ac) for maturity group II varieties, 12.5 kg/ha (0.19
bu/ac) when averaged over all maturity groups. Thus, in the
last 40 years, the annual increases in genetic yield potential
have been only 50% of the annual increases in average onfarm realized yield in the north central U.S. This is not to say
that soybean breeding efforts during the last 40 years were
inadequate. On the contrary, the average level of on-farm
agronomic practices (coupled, of course, with environmental
restraints beyond the control of the farmer) does not as yet
permit the full expression of the yield potential of recent
variety releases. In other words, implementation of improved
agronomic practices on the farm lags far behind the almost
immediate adoption by producers of new varieties as these
are released.
“It is important, however, that soybean breeders
maintain or raise the annual gains due to enhanced genetic
potential, if only to prepare for the certainty of eventual
adoption of improved agronomic inputs. How can this be
achieved? In my opinion, there are two approaches. Figure
1 illustrates that the ‘quantum jump’ in soybean genetic
yield potential was due to the implementation of a new
(at that time) breeding method involving hybridization of
two parents followed by selection in subsequent selfed
generations. The advantage of this breeding procedure over
the old method can be attributed to the enhancement in
genetic variability (arising from the `pooling’ of parental
genes) and to the opportunity to allow recombination of
desirable genes of both parents into a single genotype. In
this respect, soybean breeders may do well to consider using
breeding methods which maximize genetic variability and
recombination. A breeding method that has been recognized
for years as having definite advantages over traditional
breeding methods is recurrent selection within random-mated
soybean populations. Some of these advantages are (1)
optimization of genetic variability because of the inclusion
of many parents of diverse origin in the base population, (2)
optimization of the opportunities for recombination because
of the minimal amount of selfing between mating and
selection, and (3) optimizing the effectiveness of selection
in increasing the frequency of desired genes and gene
combinations because of the cumulative effects of repetitive
selection. While there are some difficulties associated with
making the large numbers of crosses required for intermating
and in testing small numbers of progenies from single plants,
these can probably be overcome with the use of genetic
male sterility and hill plot testing. In my opinion, recurrent
selection methods offer much with respect to improving
soybean genetic yield potential.

“Another area worthy of exploitation by soybean
breeders is genotype by environment interaction. The
existence of these interactions implies that certain production
environments or management systems may require
particular genotypes whose phenotypic features provide the
necessary prerequisite to maximal exploitation of the yield
potential available in these environments. An example is the
development of determinate varieties in the north central
U.S. for productive environments where lodging may prevent
full expression of the yield potential of traditional varieties.
Too often, the decision to release a new variety is based on
its average yield performance, relative to check varieties,
across the broad array of regional test environments. Such
decisions should also include attention to specific yield
performance if genotype x environment interaction is to be
effectively exploited.
“In summary, I believe that the contribution of genetic
technology to enhanced soybean productivity has been
and will continue to be a substantial one. Although much
of the genetic yield potential of current improved varieties
is unrealized due to a lag in the adoption of improved
production practices on the farm, In my view, the gradual
improvement in soybean yields as production constraints are
removed is inevitable. The higher the yield level becomes,
the greater will be the proportional contribution of improved
varieties to even further yield increases.”
A small portrait photo shows James E. Specht. Address:
Assoc. Prof. of Agronomy, Univ. of Nebraska, Lincoln,
Nebraska 68583.
8163. Lesem, Jeanne. 1981. Will Americans swallow
soybeans? Morning Union (The) (Springfield,
Massachusetts). May 13. p. 29. [1 ref]
• Summary: According to this summary of an article by Judy
Brown in the National Food Review, a USDA quarterly, tofu,
tempeh, and miso are becoming increasingly popular.
8164. Lesem, Jeanne. 1981. Will soybeans now follow
margarine on road to success? Hartford Courant
(Connecticut). May 13. p. E12.
• Summary: This article is a telephone interview with Judy
Brown, based on her article in the National Food Review,
a USDA quarterly. “Tofu (toe-foo) is as much a part of
Japanese culture and cookery as bread is in the United
States,” says Brown. Also discusses tempeh, miso, soy flour
and grits, and “textured vegetable products.”
Note: Syndicated by United Press International, this
article appeared in several other newspapers.
8165. Hesseltine, C.W. 1981. Future of fermented foods.
Process Biochemistry 16(3):2-6, 13. April/May. [11 ref]
• Summary: Discusses shoyu, miso, natto, and tempeh in
Korea, the USA, and Japan. There are nine factors that favor
the increased use of fermented foods. Address: Northern
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Regional Research Center, Peoria, Illinois.
8166. Hildebrand, D.F.; Hymowitz, T. 1981. Two soybean
genotypes lacking lipoxygenase-1. J. of the American Oil
Chemists’ Society 58(5):583-86. May. [32 ref]
• Summary: The USDA soybean germplasm collection
was screened for genotypes lacking lipoxygenase-1. Two
varieties or plant introductions (PI) were found: 133226 from
Indonesia and PI 408251 from Korea.
Lipoxygenase [linoleate: O2 autoreductase, EC
1.13.11.12] is widely considered to be the principal cause
of the undesirable flavors in soy products, especially
soymilk. Moreover, the lipid hydroperoxides resulting from
lipoxygenase action can lead to loss of nutritive value by
the destruction of certain vitamins and protein. In addition,
lipid hydroperoxides and their breakdown products may have
toxic effects.
Soybean seeds contain at least three lipoxygenase
isozymes, each having a molecular weight (MW) of about
100,000. With linoleic acid the substrate, lipoxygenase-1
(L-1) has a pH optimum at 9.5, L-2 has a pH optimum at
6.5, and L-3 has a broad pH optimum from 4.5 to 9.0. The
isoelectric points of the three isoenzymes are also different.
L-1 is the most acidic. L-1 is the most reactive with free
linoleic acid, whereas L-2 and L-3 are most reactive with
methyllinoleate or trilinolein. On an equal protein basis, L-1
is 2.5 times as active as L-2 at its optimum pH, and L-2 is
2.5 times as active as L-3 or L-3b. L-1 is at least 36 rimes
more stable than L-2 at 69ºC. Address: Dep. of Agronomy,
Univ. of Illinois at Urbana-Champaign, Urbana, Illinois
61801.
8167. Landes, Rip. 1981. Indian vegetable oil imports seen
declining slightly in ‘81; Policy changes portend further
drop. Foreign Agriculture (USDA Foreign Agricultural
Service). May. p. 9-11.
• Summary: India will remain the world’s largest importer
of vegetable oils in 1981 at 1.2 million tonnes. Shipments
are estimated to have included 692,400 tons of soybean oil,
515,000 tons of crude and refined palm oil, and 131,000
tons of rapeseed oil. The major suppliers of soybean oil
during 1980 were the U.S. (366,405 tons) and Brazil (about
261,000 tons). India’s current policy of importing large
amounts of vegetable oil, initiated in 1977, was predicated
on a comfortable foreign-exchange position, and the need to
satisfy growing consumer demand and arrest price increases.
But continued chronic shortages of domestically produced
oils, rising prices, and the size of the vegetable-oil import bill
have led to growing concern in India over policies affecting
the production and import of vegetable oils.
Major importers of vegetable oils in 1980 were India at
1,373,000 tons, France at 710,000 tons, the U.S. at 694,000
tons, West Germany at 678,000 tons, and the Netherlands
at 501,000 tons. U.S. exports of soybean oil by destination

in 1980 were India, 366,405 tons; Pakistan, 150,221
tons; China, 99,657 tons; Colombia, 79,301 tons; Peru,
32,774 tons. Indian supply and distribution of peanut and
rapeseed oil produced in 1981 was 1,440,000 and 666,000
tons respectively. In the same year the country imported
520,000 tonnes of palm oil and 500,000 tons of soybean
oil. The amount of soybean oil imported annually by India
from 1975-1977 was 4,000, 151,000, and 441,000 tons
respectively. Address: Agricultural Economist, International
Economics Div., Economics and Statistics Service.
8168. Wang, Hwa L. 1981. Oriental soybean foods: Simple
techniques produce many varieties. Food Development
15(5):29-34. May.
• Summary: Methods of preparation are given for the
following soyfoods: Tofu, soy sauce, miso, hamanatto, sufu,
tempeh, natto. A table gives local names, descriptions, and
uses for traditional East-Asian non-fermented soyfoods:
“Fresh green soybeans (mao-tou, edamame),” soybean
sprouts (huang-tou-ya, daizu no moyashi), soybean milk
(tou-chiang), protein-lipid film (tou-fu-pi, yuba), soybean
curd (tofu, tou-fu, tubu, tahoo, touhu, taufoo, dou-fu, dan-fu),
and soybean flour (tou-fen, kinako). Local names, organisms
used, substrate, and description of the product are given for
traditional East-Asian fermented soyfoods: soy sauce, miso,
hamanatto, sufu, tempeh, and natto.
Note: This is the earliest English-language document
seen (April 2013) that uses the word “taufoo” to refer to
Chinese-style tofu. Address: Northern Regional Research
Center, Peoria, Illinois.
8169. American Soybean Association. 1981. Soya Bluebook
‘81. St. Louis, Missouri: American Soybean Assoc. 188 p.
June. Category listings (Index). Index of tables. Directory,
alphabetical. Buyer’s guide, alphabetical. Index to
advertisers. 22 cm.
• Summary: Contents: Organizations: American Soybean
Association, National Soybean Processors Association, Food
Protein Council, Ontario Soya-Bean Growers Marketing
Board, State Research Experiment Stations, United States
Department of Agriculture, Foreign Agricultural Service,
Government Buying Agencies.
Soy product directory: U.S. oil extraction plants /
refineries, non-U.S. oil extraction plants / refineries, soyfoods
manufacturers, industrial product manufacturers, exporters.
Buyer’s guide to products & services: Category listings,
products & services, manufacturers & suppliers guide.
Soy statistics: Charts [graphs], maps, tables, metric
conversion, glossary of soybean terms, United States
standards for soybeans.
Indexes: Directory (alphabetical company listings),
buyer’s guide (alphabetical company listings), advertisers.
Two tables on soybeans in Canada (p. 144) show: (1)
Canadian soybean production: Estimated acreage seeded,
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yield, production, average farm price ($ per bu), and total
farm value, crop years 1950-51 to 1980-81. (2) Canadian
soybean production and utilization, 1950-80. Eight columns:
Year (beginning Aug. 1). Production (000 bu). Imports
of soybeans (000 bu). Supplies (of soybeans). Exports of
soybeans (000 bu). Processed for oil and meal (crushed, 000
bu). Soy oil produced (000 lb). Soybean oilcake produced
(short tons [1 short ton = 2,000 lb]). Address: P.O. Box
27300, St. Louis, Missouri 63141. Phone: 314-432-1600.
8170. Light, Luise; Cronin, Frances J. 1981. Food guidance
revisited. J. of Nutrition Education 13(2):57-62. June. [62*
ref]
• Summary: A review of the history of the development
of the Four Food Groups (issued in the mid-1950s), and
a discussion of three of the criticisms most commonly
leveled against them: (1) failure to assure nutrient adequacy,
(2) failure to address the current dietary problems of our
population, and (3) failure to be an effective and efficient
communications tool. Address: Human Nutrition Dietary
Guidance and Nutrition Educaton Research Staff, USDA,
Washington, DC 20250.
8171. Liu, Charles Y. 1981. People’s Republic of China.
Agricultural Situation (USDA Economics, Statistics, and
Cooperatives Service). Supplement 6 to WAS-24. 45 p. June.
• Summary: Similar in format to the 1980 edition, also by
Liu, but with much new data. Address: Leader, PRC Section,
Asia Branch, International Economics Div., USDA.
8172. Shenk, J.S.; Landa, I.; Hoover, M.R.; Westerhaus,
M.O. 1981. Description and evaluation of near infrared
reflectance spectro-computer for forage and grain analysis.
Crop Science 21(3):355-58. May/June. [12 ref]
• Summary: NIR has been proposed as a procedure to
determine the composition and nutritive value of forages and
feedstuffs. A Neotec model 6100 scanning monochromator
linked to a PDP-11 minicomputer was used for this study.
The technique was tested and various and forages, but
no names of specific crops or plants are given. Address:
Pennsylvania Agric. Exp. Station, University Park, PA
16802.
8173. Meekins, Bill. 1981. Re: The soybean is the largest
money crop in northeastern North Carolina. Letter to
The Honorable J.J. Harrington, State Senate, Legislative
Building, Raleigh, North Carolina 27611, July 8. 1 p. Typed,
without signature on letterhead.
• Summary: “Dear Monk: When you speak about the
soybean, then you are speaking about the largest money farm
crop in northeastern North Carolina. Did you know that the
soybean was first processed in Elizabeth City, N.C. in 1915?
William T. Culpepper, who was Levin’s father, built the
processing plant. Mr. Culpepper was postmaster of Elizabeth

City in 1915. As you know, Levin is postmaster now.
“The newly formed Albemarle Agribusiness Council in
Pasquotank County and the Elizabeth City Lions Club will
co-sponsor an agriculture exposition in Elizabeth City during
the latter part of 1982. It is appropriate that the soybean
be the featured crop. The event will be called the North
Carolina Soybean Festival. Our purpose is to attract the
entire population of the northeast region of North Carolina
and Tidewater Virginia.
“I am writing to request your support for a North
Carolina historical marker to be placed at the site or close
proximity commemorating the first soybean processing
plant. It would be ideal to have the marker placed during the
soybean festival.
“I realize this session of the legislature is almost over
and apologize for such short notice. I understand House Bill
641 is supposed to provide funds for historical markers and
if this marker is not specifically mentioned in the bill, then
you might have it added. I have written this letter to the
other area legislative delegation and anything each of you
can do will be appreciated. No doubt the placement of the
marker would be one of the highlights of the festival and a
remembrance for generations to come.
“I am also writing our congressional delegation to
request a commemorative postage stamp and hopefully the
first day of issue would coincide with the date of the festival.
Any encouragement you can give them will be appreciated.”
Address: Carolina Telephone and Telegraph Company, 103
South Road Street, Elizabeth City, North Carolina 27909.
Phone: (919) 338-5186.
8174. Mounts, T.L. 1981. Soycrafters annual meeting.
Northern Regional Research Center, Notes from the Director
(Peoria, Illinois) No. 1468. p. 1-2. July 17.
• Summary: “The fourth annual meeting of the Soycrafters
Association was held on the campus of Colorado State
University at Fort Collins, July 8-12. The foods receiving
the most attention were tofu and tempeh, and modifications
of them. Richard Leviton, Executive Director of the
organization, pointed out that the growth rate of traditional
soy foods is 25 to 30% each year, and he projected gross
sales of $620 million by 1990. Currently the total sales are
more than $50 million. California now has a pilot study on
tofu for the school lunch program.”
“Since 1979, the taste and appearance of soy foods
served at these meetings has greatly improved. The tempeh
burgers, served on a bun with lettuce and tomatoes, were
exceptionally good.” Address: Director.
8175. McCay, Jeanette. 1981. Clive and Jeanette McCay’s
work with soyfoods (Interview). Conducted by William
Shurtleff of Soyfoods Center, July 19. 3 p. transcript. Typed.
• Summary: This history focuses on Prof. Clive McCay’s
work with soyfoods at Cornell University.
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Clive and Jeanette met at Iowa State College (Ames,
Iowa). He got a Master’s and she was finishing a four-year
bachelors degree in home economics. She graduated in 1924
and they were married in the summer 1927, just after Clive
finished his research at Yale [New Haven, Connecticut] (as
a national research fellow for 2 years with Dr. Lafayette
Mendel in nutrition and biochemistry), and the same year
that Clive went to Cornell. At the time of their marriage,
Clive had just finished a PhD degree from UC Berkeley,
California, in biochemistry, with Prof. Evans.
While he was at Cal, she worked in Montana for Gold
Medal Flour, Royal Milling Co., a subsidiary of General
Mills. She taught cooking schools all over the state about
using flour.
Clive’s research on extending the life span of animals
undercuts the assumption that “bigger is better” and flies in
the face of much of modern human nutrition.
During their first 5-6 years of marriage, they lived in a
small apartment near Cornell. In about 1933, after the Great
Depression started, they bought a run-down farm and lived
there for the rest of their years at Cornell and in New York.
During World War II, Clive was doing research on
nutrition for the navy at Bethesda, Maryland (about 15 miles
northwest of Washington, DC). Part of the time that he was
in Washington, DC, she went there to be with him and to
work with the Bureau of Home Economics doing bulletins.
Jeanette does not think she was chosen head of the N.Y.
State Emergency Food Commission. Rather, she was part
of committee of people who worked on it, editing bulletins.
Her interest in the Commission grew out of her and Clive’s
interest in better bread; she had no special background or
interest in soy before that time.
Jeanette in not sure how or when Clive got interested in
soy. It could have been at Yale from Dr. Lafayette Mendel.
He was aware of the work of D. Breese Jones of the USDA
on using soy to supplement wheat. Clive was an avid reader,
and always well versed in current nutritional literature.
In the first edition of Nutrition of the Dog (1943), soy is
discussed throughout the book. Soy was just one of the many
supplemental foods in which he was interested. He used soy
for years in the diets of his animals. Moreover, they used
soy regularly in their diet and home cooking–soy flour in
doughnuts, oatmeal cookies and other baked goods. They
made their own sprouts (including soy sprouts) at home.
They grew soybeans in their garden and ate them fresh like a
vegetable.
The work of Messing Brothers bakery in Brooklyn was
very successful. They were the first commercial bakery to
launch the Cornell bread and they worked very hard to keep
it going. Clive helped them to develop the formula and to
get started baking it commercially, then he went there and
spoke to various groups. The product sold well for Messing.
Address: 39 Lakeview Lane, Englewood, Florida 33533.
Phone: 813-474-7260.

8176. Miller, Dwight L. 1981. Tofu studied. Notes from
the Director: Northern Regional Research Center (Peoria,
Illinois) No. 1470. p. 1. July 31.
• Summary: “Over the past decade, the food habits of
Western consumers have slowly changed. A growing interest
in foods of plant origin has become evident, especially
among younger Americans and those living in large cities.
These consumers may have medical, philosophical, or
religious reasons for choosing vegetarian diets. One food
product that is gaining general acceptance and attention is
soybean curd or tofu.
“Tofu, a highly hydrated gelatinous product, has been
the most important source of protein in the Orient since Liu
An (179 B.C.-122 B.C.) of the Han dynasty invented the
method of preparation. Today, tofu is prepared in essentially
the same way that it was more than 2,000 years ago.
Soybeans are washed, soaked, and ground with water. After
the bean slurry has been boiled and filtered through cheesecloth, it yields a milk-like product known as soybean milk.
When bittern (the bitter mother liquor that remains after salt
is crystallized from seawater), gypsum, or vinegar is added to
the hot soybean milk, curd forms; this curd is pressed to form
a soft, whitish cake or tofu. Tofu production is estimated at
$50,000,000 and is growing at a rate of 25-30% per year.
“Hwa Li Wang (PL) has made a study of the conditions
for making various types of tofu. The results of this study,
to be published in Process Biochemistry, suggest that in
processing tofu the quality and quantity can be manipulated
by selection of coagulating conditions, such as type and
concentration of coagulants, temperature, and mode of
mixing, as well as pressure applied to remove the whey.
By observing selected conditions, uniform products can be
obtained from the same lot of soybeans or from other lots of
the same variety of soybeans. Some of the results from this
study were presented earlier this month at the Soycrafters
annual meeting in Fort Collins, Colorado (Issue 1468). As a
result of this presentation, Mr. Richard Leviton, Executive
Director of the Soycrafters Association, has written a
personal letter to Dr. Tallent supporting and commending the
work of Drs. Wang and C.W. Hesseltine (FL) on traditional
foods.” Address: Acting Center Director.
8177. Foreign Agriculture (USDA Foreign Agricultural
Service). 1981. Fact file: Success stories in market
expansion. July. p. 27-28.
• Summary: One of the primary missions of the USDA’s
Foreign Agricultural Service (FAS) is to promote exports
of U.S. agricultural commodities. Take soybean oil in West
Germany for example. Now there are at least 10 identified
soy oil brands on the market. Also, an identified soy oil
margarine has been introduced on the market for the first
time. Then there is the expansion in Venezuela. In 1978,
Venezuelan law was changed to allow for the blending of
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vegetable oils. U.S. exports of soybeans and soybean oil to
Venezuela were valued at $30.6 million in 1980. The FAS,
the National Soybean Processors Assoc., and the American
Soybean Assoc. all worked to open up the market for
soybean oil and meal in Europe.
8178. Leviton, Richard. comp. 1981. Soyfoods in America.
The Fourth Annual Soycrafters Association Conference on
Producing and Marketing Soyfoods: Schedule, abstracts,
expo information, the menu, registration list, and directory of
instructors. Colrain, Massachusetts: Soycrafters Assoc. 150
p. Held 8-12 July 1981 at Colorado State Univ., Ft. Collins,
CO. No index. 28 cm.
• Summary: These proceedings were given to the registrants
when they arrived. Schedule: Wed., July 8. Lectures:
Directions for the soyfoods industry, by Richard Leviton.
Soyfoods: Protein source of the future, by William Shurtleff.
Thurs., July 9. Class period 1: Review of tofumaking equipment, by Larry Needleman. International
soyfoods cooking class, by Melodie Phipps. Small business
management, by Dr. Harry Kreuckeberg. Tofu plant tour.
Seminars: Sensory evaluation, part I, by Adrian Pearson.
Soyfoods & human nutrition, part I, by Dr. Joseph Rackis,
chairman. Home soymilk preparation, by Linda Gilbert.
Tempeh production laboratory, by Dr. Clifford Hesseltine
[NRRC, Peoria, Illinois], chairman. Class period 2: Soyfoods
master chef cooking class, by Akiko Aoyagi. The Real Food
Tofu Cafe, by Dik Rose. Soyfoods marketing strategies, by
Dr. Harry Krueckeberg. Tofu plant tour. Tempeh production
laboratory II, by Dr. Clifford Hesseltine, chairman. Lecture:
Low cost extrusion cooking, by Dr. Judson Harper. Expo
opens. Class period 3: Cooking soyfoods, macrobiotic
style, by Rebecca Greenwood. Effective advertising and
promotion, by Dr. Harry Krueckeberg. Seminars: Levels
of tofu production, Luke Lukoskie, chairman. Introduction
to nutrition and dietary analysis, by Jennifer Andersen &
Suzy Pelican. Lectures: The view from tofu towers, by
Thelma Dalman. The history of soybeans in the West, by Dr.
Theodore Hymowitz. The year in review: Progress, problems
& challenges, by William Shurtleff.
Fri., July 10. Class period 4: Tofu in Ecuador cooking
class, by Ricardo Jennings. Quality control of soy products,
by Dr. Joseph Maga. Labor / management relations, by Dr.
Ron Wiggins. Demonstrations: Tofu making, at White Wave,
Boulder, Colorado. Soymilk ice cream, by Jamie Stunkard
& Al Jacobson. Extrusion cooking, by Dr. Ron Tribelhorn.
Seminars: Soyfoods & human nutrition, by Dr. J. Rackis,
chairman. Sensory evaluation, part 2, by Adrian Pearson.
Business management, by William Scott. Class period
5: Soyfoods master chef cooking class, part 2, by Akiko
Aoyagi. The small tofu shop, by Dik Rose. Tempeh making
demonstration, at White Wave. Lecture: The nutritional value
of extruded foods, by Dr. Richard Jansen. Expo open. Class
period 6: How to open a tofu or tempeh plant, by William

Shurtleff. Infant and child nutrition, by Dr. Barbara Smith.
Soyfoods desserts cooking class, by Darrilyn Jackson.
Seminar: Recall programs for soyfoods, by Dr. Joseph
Rakosky. Lecture: Soyfoods & the natural foods industry, by
Gil Johnson. Tofu cheesecake bake-off awards. Live music &
refreshments.
Sat., July 11. How to open a tofu business on nothing
down, by Al Jacobson. Soyfoods & the kosher market,
by Chananyah Kronenberg. Government taxes and small
business, by Dr. Terry Lantry. Demonstrations: Design
and maintenance of the soy plant, by Steve Fiering (at
White Wave). Soysage production, by Jamie Stunkard &
Bob Davis (at White Wave). Seminars: Quality assurance
programs, by Dr. Joseph Rakosky. Tofu and institutional
feeding, by Thelma Dalman and Maxine Prairie. Class
period 8: Sweden’s first tofu plant, by Dr. Ted Nordquist.
Quick home tempeh method, by Linda Gilbert. Frozen tofu
cooking class, by Robin Clute. Expo open. Lecture: Tofu
from cottonseeds, by Dr. Khee Choon Rhee. Class period
9: Tempeh microbiology and technology, by Chananyah
Kronenberg. Financial management, by Dr. Oscar Varela.
Tofu production cost control and analysis, by John Baldwin.
Mexican village soya cooking class, by Blanca Dominguez.
Seminar: Principles of tofu production, by Dr. Hwa Wang,
Dr. C. Hesseltine, Dr. K.C. Rhee. Dinner. Square dance.
Sunday, July 12. Class period 10: Soyfoods in the
North Woods cooking class, by Demetria Nanos Hamdorf.
Workers & management / conflict resolution. What are
organic soybeans, by Ardell Andersen. Open technical
seminar on soyfoods, by William Shurtleff. Tempeh
producers roundtable: Dr. Clifford Hesseltine, chairman.
Lectures: The woman’s role in promoting soya in Mexico, by
Blanca Dominguez. Morinaga aseptically packaged tofu, by
Kunisuke Kuwahara. Closing remarks, by Richard Leviton.
A SANA business meeting was held on Sat. July 11,
starting at 7:00 p.m., moderated by Luke Lukoskie of
Island Spring (president) and Richard Leviton (Executive
Director). Format: President’s report, by Luke Lukoskie.
Financial report, by Richard Leviton. Proposals, by Richard
Leviton. Open discussion. Address: 100 Heath Rd., Colrain,
Massachusetts 01340. Phone: 413-624-5591.
8179. Lindell, Wallace A. 1981. ASA marks 26 years of
soybean market development in Japan. Foreign Agriculture
(USDA Foreign Agricultural Service). July. p. 26.
• Summary: In 1956, the year the American Soybean Assoc.
opened an office in Japan, U.S. exports of soybeans to
that country totaled 570,000 tons, valued at $5.4 million.
4 million tons of U.S. soybeans worth more than $1,100
million went to Japan in 1980. Here are some ASA gains
over the years since 1956: Japan’s production of formula
feed has grown from about 1 million tons to 22.5 million
tons, and the soybean meal component of the feed has more
than doubled, from 5% to over 11%. Dairy cattle numbers
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have increased by 4 times to 2 million head. The swine herd
has expanded from 1.1 million head to 10 million. There
was virtually no broiler industry in 1956; today there are
approximately 130 million broilers in feed on any given
day. Soy oil, then a pariah in the consumer market, now
represents 46% of Japanese vegetable oil production, and
production of new types of soy protein foods, nonexistent in
1956, is increasing by 15% a year. Address: Acting editor,
Foreign Agriculture, Foreign Agricultural Service.
8180. Martin, Marshall A.; Edelman, M.A. 1981. Less U.S.
government intervention in corn and soybean markets:
An analysis of program alternatives. Purdue University
(Indiana), Department of Agricultural Economics. AAEA81-17. 11 p.
• Summary: Presented as a selected paper at the annual
meeting of the American Agricultural Engineers Association,
Clemson Univ., 26-29 July 1981. “Less government
intervention generally increases average effective price levels
under the assumed market conditions for the period 19791980 to 1985-1986. Elimination of deficiency payments
has little effect upon 7-year average corn and soybean price
levels or price variation but reduces average annual Treasury
expenditures by $69 million. Elimination of the farmerowned reserve slightly increases price variation and 7-year
average price levels, but CCC operations continue and result
in increased Treasury expenditures of $45 million annually.
The free market alternative results in increased annual price
variation, reduced Treasury expenditures, and higher average
prices for corn and soybeans relative to continuation of the
current policies embodied in the Food and Agriculture Act
of 1977.” Address: 1. Assoc. Prof., Dep. of Agricultural
Economics, Purdue Univ.; 2. Asst. Prof., Dep. of Economics,
South Dakota State Univ.
8181. McBride, Gordon; Stechmeyer, Betty. 1981. Soy
viilia: New soymilk yogurt culture. Soyfoods No. 5. p. 7-8.
Summer.
• Summary: “At Gem Cultures we have essentially
‘discovered’ a soy product that is new, easy to make, and
represents a distinct flavor and texture improvement over
the other soymilk products we have tasted. The product is so
new that we don’t have a catchy name for it yet. We will call
it soy viilia in honor of its historical heritage as a cultured
milk product.
“But what is viilia? Traditionally it has been a cultured
cow’s milk product popular in the Finnish community
in Northern California. It was made with raw milk and a
‘starter’ in a dish at cool, room temperature (often as low
as 65ºF, 17ºC) and at times in an air-cooled pantry. Viilia
was made with nonhomogenized milk; the cream layer rose
and separated from the lower skim milk layer, making the
final product also layered. In Northern California it was
eaten as a dessert or snack, often with a Finnish rye bread,

riiska. Relatives of ours who have visited Finland report that
viilia is consumed in much the same way there, and that it
is readily available in food stores, restaurants, and coffee
shops. We have never seen viilia commercially available
in the U.S. The ‘starter’ is simply a teaspoon or so of viilia
taken from a mature dish. If someone loses their starter, there
is no problem; simply wander over to a neighbor, ask for a
spoonful, and start another batch.
“From the mixing of warmed milk and the starter, the
culture takes 24 hours to mature. It can be stored several
days in a pantry or up to a week in the refrigerator. The
flavor is subtly sweeter than plain yogurt but by no means
sugary. The texture is smooth. Once in a while a starter
‘goes bad’ usually from disuse, and produces an off-flavored
product. It should be discarded and a good starter procured.
“Once raw milk became unavailable in California people
began to make viilia from homogenized, pasteurized milk
from the store. The only difference was that the creamskim milk layering was absent. To simulate the quality of
old-fashioned raw milk viilia, it is possible to put starter
in a dish, pour in milk, then carefully pour a layer of
whipping cream over the surface. Viilia was almost always
consumed directly from the dish. Occasionally, sugar and
cinnamon were sprinkled on, especially for the youngsters.
It is surprising that viilia has not been used in many other
ways, as sour cream has, but we believe such uses will be
discovered in time.
“Now, why is this bit of Scandinavian foodlore in
Soyfoods? In a nutshell: we have recently discovered that
when viilia is mixed with fresh soymilk and sweetened with
a little honey, it makes a custardlike product with excellent
texture and virtually no ‘beany’ flavor. Fruit or flavorings
may be added, but are not necessary. We were visited by a
customer and her three-year-old daughter and offered them a
sample of plain soy viilia. The youngster happily consumed
the majority of it leaving only a taste for her mother. We felt
soy-viilia passed an important test.
“Moreover soy-viilia can be used as a starter for three
or four generations of batches. However, since this is a
preliminary report, we recommend for the present that starter
be carried on cow’s milk since we know that on milk it is
stable and dependable for hundreds of generations. The
more often it is used, the more stable and dependable is the
product, much as with sourdough or yogurt.
“As soon as we realized that our little amalgam of
Scandinavian cuisine and the ‘cow of the orient’ offered
what many in the soyfoods industry were looking for (a new
soymilk yogurt culture) we sent samples to the Northern
Regional Research Laboratory in Peoria, Illinois. Dr. Hwa
Wang of the NRRL reported soy viilia to be quite palatable
and she began a research project to isolate the responsible
microorganisms.
“Although the final taxonomic identification is not
complete, preliminary indications suggest that the several
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organisms involved are different from the University of
Illinois patented soymilk yogurt (Streptococcus thermophilis
and Lactobacillus bulgaricus) or the other Finnish cultured
milk product piima (Streptococcus diaceticus, Streptococcus
cremoris, Leuconostoc citrovorum, and the fungus Oospora
lactis). Later reports will furnish this information in detail.
Neither do we at this point have information regarding
the fat, protein, carbohydrate, vitamin, calorie, or mineral
content of either cow’s milk or soymilk viilia. This will come
in time.
“Therefore, at this point, we simply want to report
on this new dimension in fermented soyfoods. Viilia can
be made easily at home within the range of normal room
temperatures, using standard household utensils and no
special incubators. We don’t claim it will restore vitality,
falling hair, or cure any human ailments. We do claim Viilia
is an interesting food made from either milk or soymilk. We
claim it’s a treat. We have starters available at GEM Cultures
and anyone interested should write for prices.” Address:
GEM Cultures, 30301 Sherwood Rd., Ft. Bragg, California
95437.
8182. Pitcher, Shackford. 1981. Soybeans in the 1980’s:
Expanding competition and changing trade patterns. Foreign
Agriculture (USDA Foreign Agricultural Service). July. p.
7-10.
• Summary: A bar chart shows exports of soybeans, soybean
meal, and bean equivalent of soybeans and meal, by the
United States, Brazil, and Argentina, in calendar years
1970, 1975, and 1980. Address: Oilseeds and Products Div,
Commodity Programs, FAS.
8183. Rakosky, Joseph, Jr. 1981. Tempeh today: Report from
Indonesia. Soyfoods No. 5. p. 34-35. Summer.
• Summary: This year Rakosky traveled to Southeast Asia
on behalf of the American Soybean Association (ASA),
the Foreign Agricultural Service (FAS), and the USDA. He
visited five countries: Philippines, Singapore, Malaysia,
Thailand, and Indonesia. The purpose of his trip was to
encourage people to use soy protein products in their foods
and the report his impressions on the market potential.
In Indonesia he found that soymilk was being made in
villages by licensed businesses for use in schools; it was
flavored with ginger and contained 8% added sugar and
0.03% salt. Plans were underway to start a special soymilk
project in which the beverage would be retorted, then
distributed in shelf-stable cans and bottles.
Dr. F.G. Winarno, head of Nutritional Research and
Development at the Agricultural Institute of Bogor in Jakarta,
is involved in a program to improve the nutritional level of
Indonesians living in villages. His group is concerned with
the design and construction of equipment suitable for village
level food processing.
Dr. Winarno said the biggest change in tempe processing

occurred in 1976 when the university showed tempe makers
that they could get a better product, faster, by incubating
their inoculated soybeans in plastic bags rather than in the
traditional banana leaves. “’Twenty years ago the people
of Java ate tempe and the Chinese ate tofu,’ Dr. Winarno
explained. ‘Today they are both considered national dishes
for the Indonesian people.’” About 70% of the soybeans in
Indonesia are used to make tempe, with 20% used to make
tofu. The biggest tofu maker in Indonesia uses a little less
than 10 metric tons per day.
There follows a detailed description of how tempe
and tempe starter are made commercially in a traditional
Indonesian shop. “The government requires tempe shops
to offer small preparation areas for villagers to use to make
their own tempe.”
“While the Chinese make up about 4% of the total
population, they control about 80% of the wealth; obviously
they are the country’s businessmen, an imbalance the
government is trying to correct.”
KOPTI is an cooperative organization of independent
tempe and tofu makers, mostly small companies, with a
current membership of 2,035. To become a member, a
company pays a one-time fee (depending on the size of the
company) then a monthly fee of $1.62. Members buy their
soybeans from KOPTI, which presently handles 4,800 metric
tons a month and uses its large volume to get low prices.
KOPTI also helps its members upgrade their products and
schools them in sanitary practices.
“Since tempe is so popular in Indonesia, one would
expect to find it in local supermarkets, but it cannot be found
there.” A photo shows a small tempe shop in Jakarta, with
soybeans being soaked in metal barrels. Address: Morton
Grove, Illinois.
8184. Shurtleff, William. 1981. William Morse: The father of
soybeans in America. Soyfoods No. 5. p. 56-60. Summer.
• Summary: The most detailed biography of William Morse
(1884-1959) written to date. “America now occupies the
enviable position of producing more soybeans than all
other countries in the world combined, some 62 percent of
the total output. And our country is increasingly the center
of innovation in soyfoods research, development, and
marketing. What caused this remarkably rapid transformation
of the soybean from a virtually unknown Oriental curiosity
as recently as 1910 to America’s largest cash crop, export
crop, and total acreage crop in 1979? Of course many
factors have played their part; the vast and flat expanses of
fertile Corn Belt cropland, a good climate, an efficient and
mechanized farming system, to name but a few.
“But the soybean could never have started its rise to
fame in America without the help and bold initiative of a
small group of men, truly men of vision and courage, who
saw possibilities when the rest of the country scoffed, and
who were willing to work and persist for a cause in which
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they believed deeply. Foremost among these men was
William J. Morse who, more than any other man, has made
America the soybean center of the world. During a career
spanning 42 years and with great singleness of purpose,
he focused his entire life on popularizing soybeans and
soyfoods in America. He wrote the first major book in
English on soybeans, introduced some two thousand soybean
varieties and strains from East Asia, including large-seeded
vegetable-type soybeans, did extensive research on East
Asian soyfoods and helped introduce them to America, and
was a great source of inspiration to all who knew and worked
with him.
“Early years (1884-1929): William Joseph Morse was
born in Lowville, New York, on May 10, 1884, the son of
John Baptist Morse, a butcher shop owner. He attended
Lowville Academy, then in June 1907, received his Bachelor
of Science in Agriculture degree from Cornell University.
Two days later he went to Work for the U.S. Department
of Agriculture (USDA) in the Division of Forage Crops
and Diseases, Bureau of Plant Industry just at the time the
Bureau was planning to carry on research in the growing of
soybeans.
“At the Bureau, Morse, then 24 years old, was assigned
work under Dr. Charles Vancouver Piper, who was to have
an immense influence on the rest of Morse’s life. Born in
1867 and then 40 years old, Piper was head of the USDA’s
Office of Forage Crops. Often referred to by his colleagues
as “The Prophet,” Piper was the first man to see clearly the
potential of the soybean in America. A dignified, handsome,
and austere plant scientist with great talent and drive, Piper
was at once a practical farmer, and a theorist, philosopher,
and dreamer. He was looking for a way to attract attention
to the soybean, which had laid dormant in America for over
a century, and to give it the impetus for growth. When Piper
met Morse, a shy, gangling, studious young man from New
York state, fresh out of college but with great energy and the
adaptability of youth, he knew he had found his man. Morse
became Scientific Assistant in Forage Crop Investigation
within the Bureau of Plant Industry, Washington, D.C., and
was assigned to grow and test a dozen or so distinct varieties
of soybeans at Arlington Experimental Farm, located
across the Potomac River in Virginia (on land on which the
Pentagon now stands). Although he didn’t have much to
start with, Morse took his assignment seriously. Soon he
was even spending his evenings and weekends selecting and
propagating his soybeans. Dr. Piper often joined Morse at his
work.
“Young Morse was eager to share the fruits and
discoveries of his work with farmers. As soon as he had
several bagfuls of good soybeans, he would take them to the
Carolinas by train. North Carolina was America’s largest
soybean-growing state at the time, but most of the beans
were still grown for hay or forage. There he would go to a
livery stable, rent a spring wagon and horses, and set out

across the countryside. Whenever he saw a farmer in the
fields planting corn or hay-type soybeans, he would tether
his horses to a fence post, climb over the fence, and visit
the farmer. If the farmer was interested, Morse would give
him enough soybeans to plant a few rows to determine their
productivity. That was the beginning of growing soybeans
for beans rather than for hay or forage. As early as 1914
Morse made a journey through the southeastern U.S. to
study the feasibility of cottonseed mills launching a soybean
crushing industry. He found the time too early. He soon
became head of the USDA Office of Soybean Investigations
and was in charge of developing soybean varieties in the 12
midwest states and the southern states.
“Piper’s first writing on soy was a 16-page article
entitled ‘Soy Beans,’ published in 1909 with co-author
H.T. Nielsen. The only mention of soybeans as foods stated
that, ‘Their flavor, however, does not commend them to
Caucasian appetites and thus far they have found but small
favor as food in either Europe or America.’ Piper also noted
that they had been tested as a forage crop at most of the state
agricultural experiment stations in the southeastern U.S. In
1910 Piper and Morse coauthored ‘The Soybean: History,
Varieties, and Field Studies,’ an 84-page booklet; it contains
no mention of food uses. This was Morse’s first publication
on soy. In 1911 Piper went to India and, among other things,
brought back to the U.S. 108 varieties of soybeans from
different parts of the country. In 1914 Piper published ‘The
Name of the Soy Bean: A Chapter in its Botanical History,’
in the Journal of the American Society of Agronomy. And in
1916 they coauthored ‘The Soybean with Special Reference
to its Utilization for Oil, Cake, and Other Products.’ Other
of Morse’s early writings included ‘Harvesting Soybean
Seed’ (1917), ‘The Soybean Industry in the United States’
(1918), and ‘The Soybean: Its Culture and Uses’ (1918).
In the latter article he wrote: ‘Until 1916 the soy bean had
been used but little in the U.S. for food and only as a special
diet for persons requiring foods of a low starch content.
Much interest has been shown in the last two years in the
possibilities of the soy bean for food. The USDA and many
schools of domestic cookery and science have conducted
successful experiments using the dried beans in the manner
of navy beans and green beans when three-fourths to full
grown as a green vegetable. The variety and palatability of
the forms in which the bean can be served make it a very
desirable article of food, and undoubtedly it will grow in
favor as it becomes better known. Soybean meal and flour
may be used as a constituent of bread and muffins and
in pastry. Soy oil is utilized to a very considerable extent
in Europe and America for culinary purposes.’ A definite
change in attitude had taken place since Piper’s first article
nine years earlier. Throughout his career, Morse also wrote
numerous articles on other crop plants including azuki
beans, alfalfa seeds, hyacinth beans, cowpeas, velvet beans,
mung beans, peanuts and hay. By far the most important
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fruit of Piper and Morse’s joint writing efforts was their
classic, The Soybean, published in 1923 by McGraw-Hill
and reprinted (unrevised) in 1943 by Peter Smith Co., New
York. This 329-page work contains a 40-page chapter with
26 photographs from East Asia on soybean products for
human food, plus an additional 20 pages of Western-style
soyfoods recipes (developed for Morse by the USDA Office
of Home Economics in Washington, D.C.), and a most
valuable bibliography containing 500 entries on all aspects
of the soybean, including most of the earliest Englishlanguage research papers on soyfoods published before
1922.” Continued. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California.
8185. Shurtleff, William. 1981. William Morse: The father of
soybeans in America (Continued–Part II). Soyfoods No. 5. p.
56-60. Summer.
• Summary: Continued: “It is truly remarkable that the
authors were able to write such a complete and detailed
book when neither of them had been to East Asia. (Morse
would later spend two years there; 1929-1931.) Most of
the book was actually written by Morse who, nevertheless,
kindly listed Piper as the senior author. He gathered his
information and photographs by extensive correspondence
with researchers throughout East Asia and apparently drew
heavily on a large collection of books on Chinese agriculture
called the Swingle Collection, named after Walter T. Swingle
of the Office of Crop Physiology, who spoke Chinese, had
traveled extensively in the Orient collecting plants and the
books, and had housed them at the USDA library, where
Morse did much of his research. Decades ahead of its time,
The Soybean soon became the standard work on the subject
and was referred to by many as ‘the soybean bible.’ Dr. Piper
died in February 1926 at the age of 69.
“Morse’s fine work was already starting to give real
substance to Piper’s dream. In 1920, Morse helped to found
the American Soybean Association (ASA) and thereafter
helped to unify and direct an ongoing program of research
and experimentation. Morse distributed seed from new
introductions to anyone interested in soybeans. Among his
closest contacts at the State Agricultural Experiment Stations
were W.L. Burlison in Illinois and C.B. Williams in North
Carolina. As late as 1927, most soybean agronomy research
was still done on plots in Washington, D.C. outside the
USDA south building. Morse sent out seeds to the states
but farmers had problems; they shattered at maturity, were
hard to harvest, and were abrasive on the binder canvas in
those days before combines. Thus in the early years the tide
of interest in soybeans ebbed and flowed. Doubters were
always ready to laugh at anyone who talked of the soybean
becoming a major U.S. farm crop. But this only served to
spur Morse on to greater efforts. He was a very effective
extension worker with many contacts, a deep knowledge
of his subject, and good intuition. His desk at the USDA

soon became the clearing house for information about the
soybean. In 1927 he wrote: ‘We may keep this work going
and place the soybean where it belongs–in the King row with
King Corn and King Cotton.’
“The Dorsett-Morse Expedition to East Asia (19291931): In the late 1920s it became evident to the USDA
that the soybean had definite promise as a crop in America
and it was decided to send W.J. Morse and P.H. Dorsett to
East Asia for two years on what was officially known as the
Oriental Agricultural Exploration Expedition (but which
people interested in soy usually call the Morse Expedition)
to ‘make investigations regarding the utilization of the
soybean in Oriental countries and the securing of varieties
that might be of value to widespread American conditions’
(Morse, 1929). In 1929 when the expedition left, Morse
was age 45 and had worked on soybeans with the USDA
for 22 years. Dorsett (1862-1943), now age 67, was a plant
explorer from the USDA Office of Plant Introduction; he was
described by a fellow agricultural explorer, David Fairchild,
as one of the most ingenious and indefatigable workers he
had ever known. Whereas Morse was a specialist, interested
in soybeans, Dorsett was a generalist, interested mainly in
persimmons, but also in grasses, forages, and other plants.
“During the expedition, Morse and Dorsett kept detailed
daily journal notebooks, which were typewritten after the
trip and bound in 17 hardback volumes. These volumes,
primarily the work of Dorsett, also contain correspondence
plus thousands of black-and-white photographs taken by both
men. In the bound volumes there are several references to a
‘special report on the soybean and its products’ that Morse
intended to write. Apparently he never completed it, although
he did complete detailed chapters on tofu and soymilk. The
only original copy of the documents described above is in
the archives of the American Soybean Association in St.
Louis, Missouri. [Note: As of 2011, it is in Rare and Special
Collections, at the National Agricultural Library, Beltsville,
Maryland].
“The group arrived in Tokyo on March 18, 1929, and
set up headquarters. In August they traveled to Hokkaido,
the northernmost island of Japan and center of soybean
production, where they studied both soybean cultivation and
food uses. In December 1929 they returned to Tokyo and
spent full time until March 1930 collecting soyfoods and
studying their production and use. On April 1, 1930, they
arrived in Dairen, Manchuria, to study soybean cultivation
and oil extraction. Dorsett left Morse in the summer of
1930 and went to Peking. He did not rejoin Morse on the
trip, although he wrote regularly. Morse went to Korea on
August 22, to Mukden in Manchuria on September 29,
back to Dairen, the oil-processing capital of East Asia, and
then to Peking on October 20; Morse apparently spent only
20 days in China on the entire trip. In late December they
took a ship from Dairen back to Kyoto and then Tokyo. On
February 17, after several more months of soyfoods research

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2818
in Tokyo, they sailed for America, arriving in San Francisco
on March 4, 1931. Morse’s collection efforts–months of
tramping through the fields of East Asia–were a bonanza.
He discovered that almost every village in the Orient had
its own distinctive soybean varieties, developed during
thousands of years of close cultivation and inbreeding.
Unlike their Western counterparts, Chinese farmers didn’t
think of looking for improved varieties in nearby villages
and then growing these in their own village. They loyally
grew the varieties that had been handed down by their
honorable ancestors, and wouldn’t dream of growing a
variety handed down by someone else’s ancestors. Morse’s
major accomplishments on the expedition were: (1) he
collected approximately 4,600 distinct soybean seed samples
representing roughly 2,000 soybean varieties and including
150 large-seeded vegetable type varieties collected mostly
in Korea and Japan; all of these were introduced into the
U.S. germplasm collection; (2) he realized for the first time
the superiority and potential of the vegetable-type soybeans
for food use and later played the leading role in propagating
them and teaching others of their value; (3) he developed a
much better understanding of soybean growing methods and
technology; and (4) he collected more than 250 [commercial]
food products made from soybeans, which he took back
to America, and did by far the most extensive studies on
soyfood production of any Westerner up to that time.
“In his journals and letters, Morse wrote more than once
that he was ‘amazed at the extent to which the soybean was
used for food in Japan.’ He was intrigued by the techniques
for making tofu, miso, shoyu, natto, and other soyfoods,
spent many days in small shops with producers, and
described their processes in great detail, taking hundreds of
pages of typed text with hundreds of photographs.
“The two-year trip was a tremendous adventure for both
Morse and Dorsett. Morse later remarked that he considered
it the highlight of his career. He was finally able to fully
grasp the great potential of the soybean, which he had only
been able to glimpse through his years of reading and work
in America.” Continued. Address: Soyfoods Center, P.O. Box
234, Lafayette, California.
8186. Shurtleff, William. 1981. William Morse: The father of
soybeans in America (Continued–Part III). Soyfoods No. 5. p.
56-60. Summer.
• Summary: Continued: “Later years in America (19311959): Morse returned to America in March 1931 with great
enthusiasm and interest in transmitting to America all that he
had learned in East Asia. He was now a principal agronomist
at the USDA Bureau of Plant Industry. With the stage set
for the fruition of years of work and research that would
transform the place of the soybean in the Western world, let
us pause for a minute to ask, ‘What kind of a man was Bill
Morse?’
“In appearance, he was tall and lean, with a kind face

and soft features. Farmers all over America, with whom he
had met and talked in their fields, might remember his baggy
suspendered pants, loose tie, and slouched hat, his great
interest in their problems and successes.
“George Strayer, editor for 27 years of the American
Soybean Association’s Soybean Digest, who had
known Morse since 1927, said of him: ‘He was a quiet,
unassuming, yet brilliant fellow, not particularly dynamic as
a speechmaker, but intensely interested in seeing soybeans
progress. He would sit up half the night talking with people
about soybeans and soyfoods.’
“An article by Mary Burr Pieters in the September 1944
Soybean Digest described Morse as ‘modest and retiring
but sure and right as rain... He studied, he traveled, he
toiled, he experimented–he exhorted–and the result of all of
this singleness of purpose and devotion surely borders on
fantastic.’
“Edward J. Dies, his close colleague, described him in
Gold from the Soil as ‘heedless of material gain or personal
honor, shy, modest, agreeable, and easy going, but with the
repressed intensity of a crusader.’ Martin G. Weiss, who
worked under Morse for many years and succeeded him
when Morse retired, said of him: ‘He was a kindly man,
always willing to encourage and give moral support to
his subordinates. He was loved by all, and his employees
worked hard–they never wished to disappoint him.’ His
daughter Margaret described him in 1980 by saying: ‘He was
a gentle, soft-spoken person, who liked others and they liked
him. He liked to tease, and the secretaries at his office all
loved it. He was a very easy person to get along with; he was
slow to anger and never cursed. He wasn’t aggressive; where
some might push, he would give in. He was intelligent. His
work came first. He was not financially ambitious.’
“After returning from East Asia, Morse was more
interested than ever in soyfoods, and much of the subsequent
increasing interest in America derives from his efforts.
He expanded his work with the USDA Office of Home
Economics in Washington, D.C. and interested researchers
in the Department of Home Economics at the University of
Illinois to get involved with research on soyfoods, especially
on use of the large-seeded, vegetable-type soybeans he had
brought back from East Asia. He encouraged development
of soyfoods recipes suited to American tastes and talked
a lot about soyfoods at American Soybean Association
meetings and many other gatherings. Working with others,
he was largely responsible for the development of soy flour
and grits. One entire wall of Morse’s Washington office was
covered with floor-to-ceiling shelves, filled with soyfood
samples from Asia.
Except for Dr. Harry Miller, Morse was probably the
first soy researcher in America to make soyfoods a regular
part of his diet. While in East Asia, he and his family had
become very fond of Oriental cooking, and especially of
soyfoods, and they enjoyed them often after returning to
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America. Of the many recipes they brought back from
the Orient, Morse’s favorite was sukiyaki. He built a low
sukiyaki table with a hot plate on top and cushions around
it on the floor in his home and at every opportunity would
invite over guests to serve them his specialty which of
course featured tofu and sprouts. He also liked to take family
and friends out to a good Chinese or Japanese restaurant.
The family enjoyed using soy flour when making breads,
muffins, or waffles. Morse’s mother [Edna] liked to cook him
fresh green soybeans and his wife regularly fixed him her
favorite Boston Baked Soybeans. Morse loved soymilk ice
cream; one magazine ran a full-page photo of him happily
eating it. He also regularly enjoyed tofu, soymilk (plain and
acidophilus), and soymilk yogurt, and these foods became
increasingly important in his largely meatless diet after he
found he had an ulcer. In fact he once told George Strayer
that, with his ulcer, he felt these soyfoods had greatly
extended his life and good health.
“Morse also actively continued his soybean selection
and propagation work at the Arlington Farm. He realized
more than ever that if the soybean was to become a
national crop that hundreds of different varieties, adaptable
to different latitudes, soils, and climates, would have to
be found and developed by breeding. He was especially
interested in working with farmers and the USDA to
stimulate research and development on the vegetabletype soybeans, which had been little more than a curiosity
prior to his trip to East Asia. While Morse was the first to
popularize the vegetable-type soybeans, he was not the first
to introduce them. The variety Easycook (which took less
than half as long as most field-type soybeans to become
tender after boiling) was introduced to the U.S. in 1894 and
the Hahto was introduced in 1915. Morse mentioned both of
these in The Soybean in 1923 but did not mention the term
‘vegetable-type soybeans,’ and was apparently unaware of
their significance. Many of the vegetable-type soybeans
that Morse brought back from East Asia were grown out
and starting in 1934, distributed to various state agricultural
experiment stations for trial.
“Up until 1928, Morse, in charge of soybean research,
had been the only USDA employee working full time in this
field. In 1928 the USDA hired a second full-time soybean
researcher, Jackson L. Cartter, who had just graduated with a
master’s degree from Iowa State College. From 1928 to 1933
Cartter did soybean research on a farm in Holgate, Ohio that
was managed by the Ohio Experiment Station. From 1933
to 1936 Cartter worked directly under Morse at the USDA
Experiment Station, Arlington Farm, Virginia; he tested,
grew out, and classified many of the soybeans from Morse’s
trip to East Asia. In 1936 Cartter helped to organize the U.S.
Regional Soybean Laboratory at the University of Illinois.
He became the first director of its agronomic division and
was placed in charge of the soybean breeding program for
the 12 Midwestern states; he studied the soybean’s oil and

protein composition, and served as director of the laboratory
until his retirement in 1965.
“Unfortunately the long-term results of Morse’s
collection efforts in East Asia are not what they might have
been. It was estimated in 1980 that only 25,000 acres of
the 70.1-million-acre U.S. soybean crop were planted in
vegetable-type soybeans, a mere 0.04 percent of the total.
They have never become popular here for various reasons;
they give 20 to 30 percent lower per-acre yields than fieldtype soybeans, tend to shatter easily at maturity and are thus
hard to harvest, and consequently sell for 12 to 18 percent
more than other soybeans. If they were less expensive, large
amounts would probably be used in East Asia to make tofu,
soymilk, tempeh, and miso by producers who already buy
their beans from America.” Continued. Address: Soyfoods
Center, P.O. Box 234, Lafayette, California.
8187. Shurtleff, William. 1981. William Morse: The father of
soybeans in America (Continued–Part IV). Soyfoods No. 5.
p. 56-60. Summer.
• Summary: Continued: “Moreover, in the U.S. only about
11,350 tons of soybeans (a mere 0.02 percent of the total
U.S. crop) are used directly as food in a lightly processed
form that allows the virtues of the vegetable-type bean
(better flavor and texture, higher protein, larger seeds)
to shine through. About half of the U.S. vegetable-type
soybeans are exported to soyfoods producers in Japan and
Europe and half are used for American soyfoods. The major
uses, in order of importance, are for tofu, soynuts, soymilk,
whole canned (mature) soybeans, and tempeh.
“Bill Morse was a strong supporter of the American
Soybean Association. He was at the founding meeting in
1920 and was elected president three times (1924, 1925, and
1932). Pioneer soybean grower, E.F. ‘Soybean’ Johnson later
said that ‘for many years the ASA existed mainly through
Morse’s untiring efforts.’ He was the mainspring that kept
the clock ticking year after year through good times and
bad. In 1944 George Strayer said: ‘Morse might be called
the ‘daddy’ of the American Soybean Association as well
as of the soybean in America, since our organization has
probably leaned on him more than any other man through the
years. He has always been a guiding light and missed few
if any meetings (except 1929-31 when he was in Asia). It is
doubtful if anyone can equal his record.’
“Morse was a highly competent researcher and a prolific
writer. Between 1910 and 1950 he wrote some 87 articles
and bulletins on soybeans and soyfoods, including The
Soybean–in addition to making hundreds of speeches. Many
of his articles appeared in publications of the American
Soybean Association. He was editor of the Association’s first
publication in 1928 entitled Proceedings of the American
Soybean Association, which contained 192 pages of
papers given at the annual ASA conferences between 1925
and 1927. He contributed several papers to this volume,
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including ‘The Distribution of Soybeans in the U.S.’ (1927).
He was also a frequent contributor to the Soybean Digest,
which the ASA started in November 1940.
“The first article on soyfoods run by Soybean Digest
was an article by Morse about vegetable-type fresh green
soybeans entitled ‘Shanghied... A Super Food’ (July 1941).
His second article was also on vegetable-type soybeans,
‘Soys in Food: Future of Vegetable Varieties’ (September
1945). In 1951 he wrote ‘What’s in a Name,’ describing
the significance of the poetic names given to varieties of
soybeans in East Asia.
“In November 1949, when Morse retired after 42
years of service, he was known throughout the world,
but especially in the U.S. and East Asia, for his work on
soybeans and soyfoods. In 1907, when he started work,
the soybean was such a small crop that no records of its
production were kept. One measure of the success of his
work is the amazing expansion of the crop from about two
million bushels in 1919 to 9.4 million in 1929, 91 million in
1939, and 200 million in 1949.
“On retirement, Morse turned his work over to Martin
G. Weiss, a professor of plant breeding and genetics from
Iowa State University. From his home in Takoma Park,
Maryland, where he had lived since 1917, Morse moved to
Eastchester, New York, next door to his daughter, Margaret,
who had accompanied him on the trip to East Asia. During
the last ten years of his life he worked from time to time
on his book on soyfoods (which, unfortunately, he never
finished), did a lot of reading and gardening (he planted his
own vegetable-type soybeans and enjoyed them each spring
as fresh green soybeans, or later in the season, as mature
cooked soybeans), and kept in active touch with the world
of soybeans and soyfoods through many visitors and an
extensive correspondence. He continued to enjoy soyfoods in
his home meals.
“On the morning of July 30, 1959, at age 75, William
J. Morse died of a cerebral hemorrhage at his home in
Eastchester, New York.
“The work of Bill Morse runs like a bright thread
through the whole tapestry of soybean and soyfood
development in the Western world. We can pay no greater
tribute to the man than to carry on his work and help fulfill
his dream.
“For their help in providing information related to this
article, the author would like to thank Mrs. Walter Thalman
(Morse’s daughter), George Strayer, Martin G. Weiss,
Theodore Hymowitz, Jackson Cartter, R.W. Howell, and
Verna Donavan.” Address: Soyfoods Center, P.O. Box 234,
Lafayette, California.
8188. Soyfoods. 1981. Innovative soy technologies [at Food
Protein Research and Development Center, Texas A&M
University]. No. 5. p. 13. Summer.
• Summary: On 14 April 1981 the Food Protein Research

and Development Center (FPRDC) at Texas A&M
University celebrated the official opening of its new 28,000
square foot facility with a two-day industrial open house and
oilseeds conference. Dr. Edmund Lusas, the center’s director,
prepared an informative program and tour of the innovative
pilot plant. Dr. Khee Choon Rhee is assistant director and Dr.
J.T. Lawhon is pursuing new commercial applications.
A photo shows a large extrusion cooker that has been
used to make cottonseed tofu (called TAMU-curd), roasted
cottonseed nuts (TAMU-nuts), and textured vegetable
protein. It might be a new tool for making tofu from
soybeans. Address: Food Protein R&D Center, Texas A&M
Univ., Faculty Mail Box 183, College Station, TX 77483.
8189. Dutton, Herbert J. 1981. History of cooperative
soybean oil mills in the United States (Interview). Conducted
by William Shurtleff of Soyfoods Center, Aug. 1. 2 p.
transcript.
• Summary: Dr. Dutton, who started to work for the NRRC
in 1945, guesses that the number of soybean oil mills peaked
in the early 1950s. Another trend complicated this; farmer
cooperatives / co-ops set up their own mills so that the
farmers could have a source of soybean meal [during World
War II]; they sold the unrefined oil on the open market. In
1945 the government started sponsoring their meetings once
a year–and it still does.
One thing that hurt the co-ops in the early days, and
drove some out of business, was the use of trichloroethylene
as a solvent; it was soon found to be toxic because of amino
acids it contained. Leonard L. McKinney described the toxic
factor in about 1957. NRRC is required to discard most of its
files after a certain number of years, so much of the original
correspondence has probably been lost.
Yet trichloroethylene was very inexpensive and
reduced the cost of starting a soybean oil mill. Its use was
discontinued in about 1945-50. Address: Cable, Wisconsin.
Phone: 715-798-2330.
8190. Dukess, Karen. 1981. Tofu, tofu everywhere. New York
Times. Aug. 2. Section 3. p. 17, col. 1.
• Summary: Yogurt didn’t catch on in America until Dannon
added fruit to the plain product in 1968 and won the hearts
of a newly diet-conscious nation. Yogurt production climbed
from 44 million pounds in 1960 to 589 million pounds in
1980. Production of tofu and tofu products in 1980 was
about 52 million pounds. But Tom Timmins, owner of New
England Soy Dairy, predicts that tofu could be the yogurt of
the 1980s.
The big American food companies aren’t biting yet.
“’Most companies are aware of the incredible blood, sweat,
and tears it will take to create another yoghurt,’ said Timothy
Metzger, director of new products/planning at Dannon.”
The Hinode Tofu Co. started in Hawaii in 1939, and
opened in Los Angeles in 1947. Today it is the largest in the
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USA, producing 20,000 lb of tofu a day. It reaped $110,500
profit on $3.5 million sales last year.
Mintz’s Buffet is a “kosher-soy delicatessen in
Manhattan. David Mintz, the buffet’s owner, became
intrigued when asked to create a kosher beef stroganoff.
Answer: substitute tofu for the sour cream, which under
Jewish law cannot be mixed with meat. Now, after four
years in the kitchen, Mr. Mintz has created an all natural,
no cholesterol tofu ice cream that looks and tastes like the
real thing. Producing 200 gallons a week, Mr. Mintz says he
cannot satisfy the demand, which includes a request from
Mt. Sinai hospital for 500 portions daily. There are also tofu
bran muffins, vegetable pies, and salads–plus a $2,000 tofu
wedding, from tofu roast duck to tofu wedding cake.
“But the real future of tofu could lie in Washington
[DC]. If President Reagan has his way, the Child Nutritional
Program (mainly the National School Lunch Program, which
serves approximately 4,350 million meals a year) will have
to cut $1,500 million from its annual budget. Now tofu
costs roughly $1.10 a pound, while hamburger is upward of
$1.50 and fish over $3. (Chicken runs more like 71 cents,
but that includes bone.) With that sort of math in mind, an
Agriculture Department task force recommended last month
that tofu be accredited to the program.”
Note 1. This is the earliest document seen (Feb. 1999)
which conceives of tofu as “the yogurt of the 1980s.” This
theme would repeated many times during the 1980s.
Note 2. This is the earliest document seen (Oct. 2001)
that contains industry or market statistics on soy ice cream
for individual companies.
8191. Iowa Agriculture and Home Economics Experiment
Station. 1981. Notice of release of Vinton 81 soybeans to
seed producers. Ames, Iowa. 2 p. Aug. 14. Unpublished
typescript. 28 cm.
• Summary: “The Iowa Agriculture and Home Economics
Experiment Station and the cooperators listed above [Puerto
Rico Agric. Exp. Station, Ohio Agricultural Research and
Development Center, and USDA] announce the release of a
new soybean cultivar named Vinton 81. It is a large-seeded
specialty cultivar similar in performance to Vinton, but with
resistance to races 1 to 3 and 6 to 9 of phytophthora rot
[caused by Phytophthora megasperma (Drechs.) var. sojae
A.A. Hildebrandt] to which Vinton is susceptible.”
The parents of Vinton 81 include Vinton, Harosoy and
Higan. “The four backcrosses made in developing Vinton 81
took place in Isabella, Puerto Rico and Ames, Iowa, during
1975 to 1977.” A table shows the average performance of
the four Vinton 81 lines in Iowa during 1980 compared with
Vinton. Yield (bu/acre): 54.3 / 53.1. Seed weight (g/100
seed): 23.4 / 23.0. Seed protein content: 44.4% / 44.7%. Seed
oil content: 19.9% / 19.1%.
Vinton 81 is of Group I maturity, averaging about the
same as Vinton. It has “dull yellow seeds with yellow hila.

Vinton 81 can be distinguished from Vinton by its resistance
to phytophthora rot.” “Seed of Vinton 81 was produced
by the foundation seed organization in Iowa during 1981.
Foundation seed will be distributed in 1982 to seed producers
in Iowa who are engaged in the production of large-seeded
cultivars for specialty use. Breeder seed will be maintained
by the Iowa Agriculture and Home Economics Experiment
Station. Each agency will be responsible for its own publicity
with the understanding that the date for simultaneous release
will be August 14, 1981.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Vinton 81. Address: Ames,
Iowa.
8192. Miller, Dwight L. 1981. A chapter in the history of
soy fiber meat analogs. Northern Regional Research Center:
Notes from the Director No. 1473. p. 3. Aug. 21.
• Summary: “The concept of spinning soy protein isolates
into fibers and then converting them into meat analogs has
been around since at least 1954 when Robert A. Boyer first
patented the idea. Subsequently, several companies licensed
the process, and in the 1960’s General Mills introduced
a series of meat analogs made by the spinning operation.
After opening a plant in 1970, General Mills closed down
operations in 1976. The equipment and process were sold
to Dawson Mills” and Dawson built a new plant (just east
of Dawson, Minnesota) “to produce soy isolates plus meat
analogs from spun isolate. Early this week, Daniel E. Hooten
(President, Dawson Food Ingredients) was here for an
update on our soy protein research and to discuss functional
properties of various soy protein fractions with Walter J.
Wolf and A.C. Eldridge (OC [Oilseed Crops Lab]). We
learned that Dawson’s parent company, Land O’Lakes, Inc.
has recently sold the soy isolate and protein spinning plant
to American [sic, Associated] Milk Products, Inc. [AMPI in
Texas], a Houston-based milk cooperative. They apparently
plan to use the plant to process milk products. Dawson’s
withdrawal leaves Miles Laboratories [Worthington Foods]
as the only company that currently manufactures meat
analogs from spun soy protein fibers.” Address: Acting
Center Director.
8193. Surls, Frederic M.; Tuan, Francis C. 1981. China’s
agriculture in the eighties. Washington, DC: USDA
Economic Research Service, International Economics Div.,
Asia Branch. 52 p. Aug. Unpublished typescript. [49 ref]
• Summary: “This paper has been prepared for inclusion
in China Under the Four Modernizations, a study to be
published by the Joint Economic Committee.” Contents:
Introduction and summary. Agriculture since the mid-fifties.
Agricultural policy. Agricultural inputs. Goals for the
eighties. Agricultural production prospects. Conclusions.
Address: USDA.
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8194. Bernard, Richard L. 1981. Soybean breeding
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Sept. 2. 5 p. transcript.
• Summary: The change from selection to hybridization in
soybeans started with the variety Lincoln in about 1940; it
was released in 1943. It started many years earlier with other
crops. The variety Chief may have been the first to come
out of the public breeding program. Soybeans are not true
hybrids in the sense that corn varieties are hybrids. Corn is
a naturally cross pollinated plant whereas soybeans are selfpollinating. Address: Curator, USDA Germplasm Collection,
Univ. of Illinois.
8195. Shurtleff, William; Aoyagi, Akiko. 1981. History of
the American Soybean Association. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 17 p. Sept. 8. Unpublished
typescript. Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction. Founding in 1920, reorganization
in 1925: Description of annual meetings, publication of
Proceedings of the American Soybean Assoc. and circular.
Expanded activities in 1930s: Regional Soybean Lab.,
NSPA, Soya Foods Council, retrospect and tribute to
workers. Turning point in 1940, hiring of Strayer and what
he did: Strayer biography, early history of Soybean Digest
(ASA’s magazine), work during 1940’s and World War II,
articles, honorary members in 1946, first Bluebook in 1947,
postwar work. The 1950’s: First Economic Cooperation
Administration (ECA) mission to Europe in 1949, trips
to Europe in 1952 and 1954, trip to Japan in 1955 and its
effects, establishment of Soybean Council of America.
The 1960’s: In 1962 the Minnesota Soybean Growers
Association, the first affiliated state soybean association, was
founded; by 1981 some 22 other state soybean associations
had been founded. Growers’ fund market development
in 1966, history of checkoff. 1970’s: Move to St. Louis
in 1978, publication program, efforts required for rise in
soybean production. 1980’s: Major programs, organization,
membership and funding, budget, overseas offices and
exports, staff, education and publications. Address:
Lafayette, California. Phone: 415-283-2991.
8196. Dunn, John R. 1981. U.S. cooperative soybean
processors (Interview). Conducted by William Shurtleff of
Soyfoods Center, Sept. 15. 1 p. typescript. [1 ref]
• Summary: It is now generally agreed that ADM has passed
Cargill as America’s leading soybean crusher–but both
companies have about the same crushing capacity. According
to his best information, America’s top 12 soybean crushers
are (as of Oct. 1979): 1. ADM. 2. Cargill. 3. A.E. Staley.
4. Central Soya. 5. Bunge. 6. Ralston Purina. 7. Gold Kist.
8. Farmland Industries. 9. Continental Grain. 10. Riceland
Foods. 11. Quincy Soybean. 12. Land O’Lakes. Other
leading cooperative crushers, in descending order of size,

are Honeymead Products, Agri Industries, Boone Valley
Processing & Marketing Assoc., and Missouri Farmers
Association. All of these companies use solvent extractors.
The top 4 firms own and operate 54.5% of the
processing capacity. The next 4 control 20.6%, for an 8-firm
total of 75.1%. The next 4 control 11.2%, for a 12 firm total
of 86.3%. Bunge, which is based in Argentina, has moved up
on the list through some recent acquisitions, including a plant
in Mississippi in July from Gold Kist.
Concerning cooperatives, each regional co-op is taken
as a unit. They operate completely independently of each
other. So it is not accurate to think of the co-ops as a whole–
although they do have some areas of cooperation with one
another, e.g. export sales efforts and domestic processed
product sales. The operate independently on procurement
and processing. The total amount of soybeans crushed by the
cooperatives is probably less than that crushed by ADM or
Cargill. Address: USDA Agricultural Cooperative Service
(ACS), Washington, DC 20250. Phone: 202-475-4929.
8197. Rypkema, Dick. 1981. AGRI Industries, Inc. and other
soy-related cooperatives (Interview). Conducted by William
Shurtleff of Soyfoods Center, Sept. 15. 1 p. transcript.
• Summary: The formal name of AGRI Industries, Inc. is
American Grain and Related Industries, Inc. Headquartered
in Des Moines, Iowa, it is the successor of the old Iowa
Farmers Grain Dealers Assoc. A regional cooperative, it
is owned by about 340 members, which are cooperative
elevators, which are in turn owned by farmers. They have
two processing plants. Other regional cooperatives with
soybean crushing plants include: Farmland Industries (3
plants), Land O’Lakes (3 plants), MFA (Missouri Farmers
Assoc.), Honeymead Products {Mankato, Minnesota}, and
Gold Kist {Atlanta, Georgia}.
There are now a total of about 15 cooperative soybean
crushing plants. The co-op share of the soybean crushing
market has been steady for the past 3-4 years; before that
it was increasing. Output is still expanding, but so is that
of non-co-op crushers. For more details and historical
information, contact Stan Thurston (Phone: 202-4478939) or John Dunn (202-447-8253) at the Agricultural
Cooperative Service of the USDA. One section of this
Service deals specifically with cooperative processors; see
the Cooperative Marketing and Purchasing Division. Also
contact NSPA (National Soybean Processors Association)–
since most regional co-op processors are members of NSPA.
Address: Agri Industries, Des Moines, Iowa.
8198. Strayer, George M. 1981. Cooperative soybean
processing in America (Interview). Conducted by William
Shurtleff of Soyfoods Center, Sept. 15. 1 p. transcript.
• Summary: The “co-ops” first started crushing soybeans
during World War II, and by the end of the war there were
about 40-50 crushing plants in operation. Soybean crushing
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plants were set up by already established cooperative grain
elevators. There were about ten in Iowa, in places like
Dyke, Sac City, and Manley. Originally, most of the plants
were small expeller plants, then they evolved to small
solvent plants, then to larger solvent plants. Now they are
comparable to the large commercial soybean crushing plants.
The next stage was when some of the plants joined to
form sales organizations to represent them. There were two
major sales organizations; one was Soy-Cot Sales (located
in the Chicago Board of Trade Building). The Iowa Farmers
Grain Dealers Association was an organization of local
cooperative elevators that went into processing; they bought
plants, gradually expanding to larger plants. They were
principally interested in the soybean meal since most of the
co-op elevators were feed mixers. They sold the unrefined oil
to refiners.
The Farmers’ Export Corporation, which started after
World War II, was made up of 10 or 12 of these Midwest
regional cooperatives. They handled grain, but also exported
soybeans, soybean meal and soy oil. Soy-Cot Sales Corp.
also started at about the same time to do export sales. For
more details and historical information, contact John Dunn
at the Agricultural Cooperative Service of the USDA.
Also try Maurice Van Norstrand (Phone: 515-223-3700 or
515-223-3801) at the Illinois Agricultural Association, and
Dick Rypkema at Agri Industries in Des Moines. Address:
Hudson, Iowa.
8199. Thalman, Margaret Morse. 1981. Re: Log of the
Dorsett-Morse Expedition to East Asia (1929-1931).
Letter to Dr. Kenneth Bader, President, American Soybean
Association, P.O. Box 27300, St. Louis, Missouri 63141,
Sept. 17. 2 p. Typewritten.
• Summary: “Let me introduce myself as the daughter
of William Morse, who was one of the founders of the
American Soybean Association and who devoted his entire
life to introducing soybeans and foods made from soybeans
to America.
“At the time of my father’s death, I gave all of his
valuable personal records to Mr. George Strayer of the
American Soybean Association in Hudson, Iowa, on
the understanding that the Association would serve as a
custodian for them and make them available to anyone
interested in furthering my father’s work with soybeans.
“Recently I was talking with William Shurtleff, who
has written a biography of my father and his work with
soybeans, and is now doing further research to expand that
original article into a full-length chapter for a book entitled
History of Soybeans and Soyfoods. He mentioned that he
had written your librarian in January of this year requesting
permission to borrow (with any-sized deposit you required)
the microfilm of the Log of the Dorsett-Morse Expedition
to East Asia (1929-31), which our family bequeathed to
the ASA. He was refused permission to use this microfilm,

although it had formerly been lent to a professor at the
University of Illinois. I asked Mr. Shurtleff to send me copies
of the correspondence, which I am enclosing. Mr. Shurtleff
also mentioned that, when he was writing the original article
about my father your librarian asked him to please not
mention the fact the Mr. Morse’s logs and writings were in
the possession of the ASA, presumably because she did not
feel that she had time to handle requests for interested people
to see them. This is understandable from your point of view,
but a shame, since my father did this work and wrote these
logs for others to use.
“I am now thinking that it is essential that copies of
these priceless documents be stored in at least four locations,
both to ensure their safety in case of an accident or loss
in one location and to assure that they can be easily used
(copies or microfilms, that is) by researchers. At present, they
are locked away and might as well be non-existent. It also
seems to me that the most appropriate place for the original
copies of all these documents should be the USDA National
Agricultural Library at Beltsville, Maryland, since they are
set up to keep good care of old documents, while at the same
time making them available to those who want to use them–
carefully, of course. In addition, I think it is important that
Mr. Shurtleff have an opportunity to see the originals since
he would like to use some of the photographs in his history
book (he would have copies made) and would like to study
the text.
“To the best of my recollection, there are at least three
sets of documents that our family donated to the ASA: (1)
The 17-volume Log of the Dorsett-Morse Expedition; (2)
Wm. Morse’s handwritten notebooks from that Expedition;
and (3) notes my father took for various books he was
planning to write after retirement.
“May I suggest the following. First, I would like to
request that the ASA make three copies of its microfilm
of the Log of the Dorsett-Morse Expedition and of any
other microfilms it has of my father’s documents. Then
please make four copies of all documents that have not
yet been microfilmed. It is my understanding that a copy
of a microfilm can be made quite inexpensively. Second,
send copies of each of the microfilms to your archives, the
National Agricultural Library, the University of Illinois
Library, and The Soyfoods Center. Third, hold all the original
documents for several months. By that time Mr. Shurtleff
will contact you and request no more than 30 copies of
photographs from the Log. Please ask your photography
department to make these and bill him for them. Fourth, send
the original documents to the Acquisitions Director at the
National Agricultural Library. Beltsville. Maryland, with a
covering letter explaining their significance.
“If this approach is not acceptable, please just send all of
the original documents to the NAL or back to me, by UPS.
“I hope this approach seems reasonable and fair to you.
I assume that you are as interested as I in seeing that this
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priceless information is as widely and well used as possible.
If you have any alternate proposals, feel free to contact me.
However, I would not like to see the documents tied up out
of use in your archives for more than a month or two more,
since there are people who would like to use them now.
“I hope that you will give this matter your attention as
soon as possible.
“Sincerely,
“Mrs. Walter A. Thalman, 22 Interlaken Dr., Eastchester,
NY [New York] 10709, Phone. 914-632-2508
“cc:
“Acquisitions Dept., USDA National Agricultural
Library, Beltsville, MD 20705.
“University of Illinois, Main Library, Urbana, IL 61801.
“The Soyfoods Center, P.O. Box 234, Lafayette,
California 94549.”
Note: This document was actually conceived of and
written by William Shurtleff of Soyfoods Center. He sent it
to Mrs. Thalman who sent it to Dr. Bader at ASA. Address:
22 Interlaken Rd., Eastchester, New York 10709. Phone:
914-632-2508.
8200. Cartter, J.L. 1981. Re: William J. Morse. Letter
to William Shurtleff at Soyfoods Center, Sept. 18. 1 p.
Handwritten, with signature.
• Summary: “Thanks for the reprint of your excellent article
on Mr. Morse–where did you get the good photograph of
W.J.–it brings out the twinkle in his eyes as well as the
energy he exhibited in his work.
“As to the book and reprints I loaned you–keep them
a little longer–just so they don’t get lost. Glad I could be of
help. Sincerely, Jack Cartter.” Address: 108 W. George Huff
Dr., Urbana, Illinois 61801. Phone: 217-344-5235.
8201. Bunge Corporation. 1981. Re: Confirmation that Jose
Zilio and Henri deKerchove will visit the Northern Regional
Research Center on Oct. 21. Letter to Mr. Joseph J. Rackis,
Northern Regional Research Center, 1815 N. University
Avenue, Peoria, Illinois 61604, Sept. 24. 1 p. Typed, without
signature on letterhead.
• Summary: These two gentlemen, who are with Bunge’s
client Samrig in Porto Alegre, Brazil, are very involved with
soya processing, production of isolated soy protein, TVP, etc.
“The purpose of their visit is to discuss protein technology
and marketing of products they manufacture.” Address: One
Chase Manhattan Plaza, New York, New York 10005. Phone:
Cable Address: BUNGSA.
8202. Shurtleff, William; Aoyagi, Akiko. 1981. The United
States Department of Agriculture and state agricultural
experiment stations: History of work with soya. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 26 p. Sept.
26. Unpublished typescript. Available online at www.
soyinfocenter.com.

• Summary: A comprehensive history of the subject.
Contents: Introduction: A key spark of support missing in
many countries such as France, worldwide influence of
publications, overview of chapter. Part I: Early history of
the USDA, experiment stations, and plant introduction.
Chronology of activities from before 1800 to 1920. Part II:
Office of Seed and Plant Introduction (OSPI). Introduction
and overview. David Fairchild and the founding of Section
of Foreign Seed and Plant Introduction (FSPI): Birth in
1869, life to 1897, founding of OSPI in 1897, first sight
of soybeans in Maryland in 1897, inoculation trial, early
soybean introductions from 1898, Fairchild’s travels
1898-1903, Dr. Yamei Kin’s enthusiasm for soybeans,
other founders and co-workers. Frank N. Meyer (190318): Early work, description of character, death 1918 en
route to Shanghai, tribute of his friends and co-workers,
growth of OSPI, soybean introductions from 1907, budget
growth. P.H. Dorsett. Fairchild: Later life (1924-54). Plant
introduction today. Part III: USDA work with soyfoods and
nutrition. Brief chronology: 1877-1899: Early experiment
stations, Bureau of Home Economics, Osborne and Mendel,
Langworthy, Blasdale. 1900-1919: Abel, Oshima, King,
Piper, Morse, Hawaii, World War I, Kin. 1920-1939: Thom
and Church, Louise Stanley, LeClerc. 1940-1959: World
War II, continued in chapter on Northern Regional Research
Center, Peoria, Illinois. Address: Lafayette, California.
Phone: 415-283-2991.
8203. Lesem, Jeanne. 1981. Survey predicts fast growth for
foods that contain tofu. United Press International. Sept.
Widely syndicated.
• Summary: This is an interview with Dr. C.W. Hesseltine,
initiated by him. Address: Northern Regional Research
Center, Peoria, Illinois.
8204. Shurtleff, William; Aoyagi, Akiko. 1981. History of
cooperative soybean processors. Soyfoods Center, P.O. Box
234, Lafayette, CA 94549. 4 p. Sept. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: Started 1940, Shearson Hayden 1977
report, 19 plants and 20.7% of industrial capacity in 1980.
Background and 1940’s: brief history of farmers’ co-ops,
first co-op soybean mill in Kentucky (1940), number of mills
by 1945, reason for starting mills, types and capacities of
mills, organization (4 types), Iowa co-op example, buy from
farmers, sell meal back, sell oil outside. 1950’s and 1960’s:
expansion of number and solvent types, Soy-Cot Sales
established 1963, Farmers’ Export Corporation. 1970’s and
1980’s: Growth in capacity and number of mills, Intrade,
power of farm crops in 1980’s, rank of co-ops in top 20
processors, co-ops owning multiple plants, brand name co-op
products, link with USDA Agricultural Cooperative Service.
Address: Lafayette, California. Phone: 415-283-2991.
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8205. Stancill, Martha. 1981. Brazil: Agricultural and trade
policies. USDA Foreign Agricultural Service. FAS-M-305.
22 p. Sept. [11 ref]
• Summary: Page 19: Table 4 shows Brazil’s agricultural
exports by commodity groups, 1975-1980. Oilseeds and
products (including soybeans, peanuts, etc.) has increased
from US$1.43 billion to $2.33 billion.
Table 5 shows U.S. agricultural exports to Brazil, 197880. Soybeans have decreased from $19,936 in 1978 to only
$3 in 1978. Soybean oil has increased from zero in 1978 to
$44,952 in 1979, decreasing to $2,450 in 1980. Address:
USDA FAS, Washington, DC.
8206. Shurtleff, William; Aoyagi, Akiko. 1981. History of
major U.S. soya research centers. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 24 p. Oct. 12. Unpublished
typescript. Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction. University of Illinois and INTSOY:
Home Economics Department’s work (in the 1930’s, 19401961, and 1974-1981), Food Science Department (19551981), International Soybean Program (INTSOY) founded
July 1973, large number of talented faculty made the Univ.
of Illinois one of the world’s top soy research centers. Iowa
State University. Cornell University: First work with soy
1883, first soyfoods work in 1927 (soymilk thesis by Y.T.
Chiu), one of leading centers of U.S. soyfoods research
during World War II (see chapter on Clive and Jeanette
McCay), rebirth of interest in soyfoods in late 1950’s, 1960
paper on tempeh, soymilk work 1963-1980, other soyfoods
studied, arrival of Dr. Van Veen in 1962 (had studied tempeh
since 1932, had lived in Indonesia, and had a lifelong interest
in tempeh), renewed program of soybean development
and production initiated in New York state in 1964. USDA
Northern Regional Research Center (NRRC): Originated
with 1929 USDA soybean lab in Ohio, 1936 soybean lab
in Urbana, IL, transferred to Peoria, IL, 1942, expanded
research on food uses of soybeans and soy oil, fermentation
division headed by Langlykke, work on soy sauce, life
of Dr. A.K. Smith, at NRRC from 1942-1964, arrival of
Drs. Watanabe and Shibasaki, Smith one of first American
researchers to realize the potential of tofu, work with
miso, 1960 arrival of respected Indonesian microbiologist
Ko Swan Djien, work on tempeh, NRRC hosted 2 of
first major conferences on soy protein foods in 1961 and
1966, sponsorship of overseas contract work, expansion of
research in 1960’s, soy flour extrusion, Rackis’ work with
oligosaccharides (flatulence-causing factor in soybeans),
life of Dr. C.W. Hesseltine, 1962 arrival of Dr. H.L. Wang
at fermentation lab, Mustakas’ studies on soymilk, NRRC’s
interest in soyfoods steadily growing, legitimizes soyfoods
to people in U.S. and around the world. INTSOY: Founding,
5 basic objectives, main accomplishments with soybeans,

main accomplishments with soyfoods. Address: Lafayette,
California. Phone: 415-283-2991.
8207. UNI. 1981. Soyabean team. Times of India (The)
(Bombay). Oct. 12. p. 10.
• Summary: Indore–The American Soybean Association
(ASA) “has agreed to supply the Soyabean Processors
Association of India (SOPA) with its latest information
and technology in processing, marketing and utilisation of
soyabean and its products.”
The draft of an agreement was signed here this week
by the chairman of SOPA (Mr. M.P. Ramsinghka) and the
chairman of ASA (Mr. Frank Ray). The U.S. Department of
Agriculture (USDA) was involved with ASA and SOPA in
earlier discussions at Indore.
Note: This is the earliest of 16 articles or ads seen (Sept.
2010) in The Times of India that contains the terms “SOPA”
and “soyabean.”
8208. Shurtleff, William; Aoyagi, Akiko. 1981. Dr. Artemy
Alexis Horvath: History of work with soybeans and
soyfoods. Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 7 p. Oct. 15. Unpublished typescript. Available online
at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject. The full
history is available on our website at www.soyinfocenter.
com. Just search for Horvath in the search box. Or, in the
left navigation bar, click “A Comprehensive History of
Soy,” then scroll down to Chapter 70, “Dr. Artemy Alexis
Horvath...”
Contents: Introduction. Early years in Russia (18861919): Birth (6 July 1886 in Russia), graduated with PhD
from University of Kazan, taught chemistry at Vladivostok
Institute of Technology, 1877 his father made soy coffee for
market in South Russia.
Work with soy in China (1919-1927): To China and
Manchuria to study soy firsthand (Harbin, Dairen, Tientsin,
Peking), worked in Tientsin as chemist for a firm processing
oils and fats from soybeans, in charge of soybean research at
the Peking University Medical College (established by the
Rockefeller Foundation), list of papers, Chinese Economic
Monthly articles (1926), The Soybean as Human Food
published by Chinese Government Bureau of Economic
Information in 1927 (one of best early sources of information
on many subjects related to soyfoods), article for Dr. J.H.
Kellogg’s Good Health on soy.
Work with soy in the USA (1927-39): Joins staff of
Rockefeller Institute at Princeton, New Jersey in 1927,
articles 1927-29, research chemist at U.S. Bureau of Mines
Experiment Station in Pittsburgh, Pennsylvania, articles
1930-32, Soy Institute in the USSR (1930), to Delaware
Agricultural Experiment Station, Newark, Delaware, as head
of chemistry department (1933), long quotes about arrival
in Delaware, articles 1933-39, 1938 book The Soybean
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Industry, retirement from Delaware Agric. Exp. Station in
Dec. 1939, nothing known of his life, work, or relatives
thereafter. Address: Lafayette, California. Phone: 415-2832991.
8209. Bernard, R.L. 1981. Pioneering soybean breeders
in major soybean producing states and with the USDA
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Oct. 16. 2 p. transcript.
• Summary: Discusses each of the leading early breeders
and the varieties which they developed. Note the difference
between a breeder (who develops commercial varieties) and
a geneticist (who studies inheritance). Martin Weiss was the
first full-time soybean breeder in the U.S. There never was a
separate building for the U.S. Regional Soybean Lab; it was
just integrated into the university, like INTSOY, located in
Davenport Hall. It was never officially discontinued. They
just stopped using the name. Address: Dep. of Agronomy,
Univ. of Illinois.
8210. Hartwig, Edgar E. 1981. Re: First crushing of
domestically-grown soybeans in the USA. Letter to Mr. Bill
Meekins, North Carolina Telephone Co., 103 S. Road Ct.,
Elizabeth City, North Carolina 27909, Oct. 23. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Meekins: To review some of the
subject covered in our telephone conversation this morning,
I checked some information I have in the office and note that
the first record of soybeans being crushed for oil and meal
in the U. S. was on the West Coast in 1910 using soybeans
imported from China. my recollection of information given
to me by Mr. W. J. Morse, who was the first and only person
with the U.S. Department of Agriculture working with
soybeans for many years, was that the cotton seed oil mill in
Elizabeth City crushed soybeans in 1915, and this was the
first mill to crush domestically-grown soybeans in the U.
S. I have a reprint from an article in the 1917 Yearbook of
Agriculture written by W. J. Morse in which he states that
there was a shortage of cotton seed in 1915, and that a few
East Coast cotton seed mills crushed soybeans since there
was a surplus of domestically-grown soybean seed at that
time. Prior to this, all of the soybean seed had been used
for planting for growing the crop for hay. The article does
not state specifically that it was the Elizabeth City mill that
crushed the soybeans. However, in my travels with W.J.
Morse in the mid-1940s, he definitely stated that it was the
Elizabeth City mill that was the first in the U.S. to crush
domestically-grown soybeans.
“I trust that this information will be helpful to you.
Sincerely,... Address: Research Agronomist, Soybean
Production Research, P.O. Box 196, USDA / SEA,
Stoneville, Mississippi 38776.
8211. East West Journal. 1981. A soyfoods trailblazer looks

back... & ahead [Interview with Dr. C.W. Hesseltine]. Oct. p.
30, 32-33.
• Summary: This interview was conducted by William
Shurtleff of Soyfoods Center.
“Shurtleff: How did you become interested in soyfoods?
“Hesseltine: In 1958 a Japanese man, Kazuo Shibasaki,
came to work for us here at USDA. Shibasaki was one of
Japan’s leading researchers in the area of fermented foods,
particularly miso. He came to the United States to help
us develop fermented food products and to help improve
the quality of our soybeans so that they could be used in
fermented soyfoods.
“Shurtleff: Did you feel then that there was any potential
for soyfoods in the U.S.?
“Hesseltine: Not really. I didn’t have any interest in
the field to know what the potential was. But about a year
after Shibasaki arrived we began to notice something and
organized meetings involving people interested in soyfoods.
Soyfood products were available for sampling. I remember
having one of our meetings in a local hotel in Peoria. We
were serving miso on crackers and on cucumbers, and the
chef of the hotel, who had nothing to do with the meeting,
came in and tried some of the miso spread and really became
interested in it.
“Shurtleff: How did the interest in miso and tempeh
grow over the years? When did you find America knocking
at your door, so to speak?
“Hesseltine: There was no sudden interest in the two
foods. It was gradual as we continued to publish papers on
the value of miso and tempeh in the mid-1960s.
“Shurtleff: Which has sparked the greatest interest?
“Hesseltine: I think it’s been in tempeh, for the simple
reason that we’ve done more work with tempeh than most
other fermented soyfoods. Also in comparison to, say, miso
or shoyu the process of making tempeh is much simpler. And
tempeh is a food that you can consume in large quantities
without the problem of eating too much salt.
“Shurtleff: Roughly how many people have written
requesting tempeh starter kits for use at home over the past
five years?
“(Tempeh starters are packages of spores to start the
fermentation of the soybeans. -Ed.)
“Hesseltine: It’s hard to estimate. I think we’ve sent
out 30,000 to 40,000 starters, and there are repeats on that,
but I would guess that represents about 20,000 different
individuals.
“Shurtleff: Has there been an interest comparable to that
for any other [NRRC] food project that you know of?
“Hesseltine: No, nothing on that scale. Even back in the
penicillin days, there was no such response.”
A photo shows Dr. Hesseltine talking with people at the
1981 Soycrafters Association Convention.
Note: Dr. Hesseltine says that okara can be used as a
feedstock for making ethanol (ethyl alcohol) and methanol.
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Address: Chief, Fermentation Lab., USDA/NRRC, Peoria,
Illinois.
8212. J. of the American Oil Chemists’ Society. 1981.
Lecithin: papers from a symposium presented at the
AOCS annual meeting in New York City, April 28, 1980.
58(10):886-925. Oct. [63 ref]
• Summary: Of the seven papers presented, the first four are
about soybean lecithin and are cited separately. The other
three are:
(1) Sunflower lecithin, by W.H. Morrison III.
(2) A review of lecithin chemistry and glandless
cottonseed as a potential commercial source, by J.P. Cherry,
M.S. Gray ad L.A. Jones.
(3) Comparison of methods for the analysis of
phosphorus in Canola oils, by J.K. Daun, L.D. Davidson,
J.A. Blake and Wo Yuen. Address: Northern Regional
Research Center, Agricultural Research Service, USDA,
1815 North University St., Peoria, Illinois 61604.
8213. List, G.R.; Avellaneda, J.M.; Mounts, T.L. 1981.
Effect of degumming conditions on removal and quality of
soybean lecithin. J. of the American Oil Chemists’ Society
58(10):892-98. Oct. [18 ref]
• Summary: Contents: Abstract. Introduction. Experimental–
procedures: crude oil, analytical methods, degumming,
removal of water from crude gums, single-bleached lecithins,
lecithin color, Results: effects of degumming parameters on
hydration and removal of phosphatides (batch degumming
used in U.S., centrifugal degumming used in Europe),
time, temperature, water concentration, agitation, effects
of degumming parameters on lecithin color, preparation
of single-bleached fluid lecithin, effect of degumming
parameters on yield and composition of crude gums and fluid
lecithin, effects of degumming parameters on AI [acetoneinsoluble] contents, effects of hydrogen peroxide [bleach] on
AI content, optimal degumming conditions, material balance,
statistical treatment of data. Discussion.
Tables: (1) Comparison of methods for removing
water from crude gums (vacuum stripping vs. partition).
(2) Degumming conditions from the literature (water,
temperature, agitation type, time). (3) Degumming of crude
soybean oil, effects of time, temperature, agitation and water.
(4) Degumming of crude soybean oil at 90ºC: effect of time
on lecithin color. (5) Preparation of single-bleached lecithin:
effect of water and time on color.
Figures: (1) Graphs: Effect of degumming parameters
(time, temperature, agitation, water) on yield of crude gums.
theory vs. found. (2) Four graphs: Composition of gums
from crude soybean oil: (a) = crude gums. (b) = hexane
solubles. (c) acetone insolubles. (d) = entrained oil.
(3) Three graphs: Effects of degumming parameters on
phosphorus removal and acetone-insoluble content of gums.
The vertical axis is Acetone Insoluble percentage. (4) Four

sets of graphs: Recovery of acetone insolubles from crude
soybean oil. (a) = theory, acetone-insoluble content crude oil.
(b) calculated from phosphorus content of degummed oil. (c)
experimental acetone-insoluble content of hexane solubles.
Address: Northern Regional Research Center, ARS/SEA,
USDA, Peoria, Illinois 61604.
8214. Scholfield, C.R. 1981. Composition of soybean
lecithin. J. of the American Oil Chemists’ Society 58(10):88992. Oct. [63 ref]
• Summary: Contents: Abstract. Introduction.
Nonphospholipid components. Phospholipid components.
Modern chromatographic methods have made it possible to
detect many new materials in soybean lecithin.
Tables: (1) Reported range of components of soybean
lecithin:
Phosphatidylcholine 19-21%
Phosphatidylethanolamine 8-20%
Inositol phosphatides 20-21%
Other phosphatides 5-11%
Soybean oil 33-35%
Sterols 2-5%
Carbohydrates, free 5%
Moisture 1%
(2) Some minor components of soybean lecithin:
Tocopherol 1.3 mg/g, Biotin, Folic acid, Thiamin,
Riboflavin, Panothenic acid, Pyridoxine, Niacin.
(3) Some reported fatty acid compositions of soybean
phosphatides.
Figures: (1) Some phosphatides in soybean lecithin.
(2) Phytoglycolipid tetrasaccharide from phospholipids.
Address: Northern Regional Research Center, Agricultural
Research Service, USDA, 1815 North University St., Peoria,
Illinois 61604.
8215. Shurtleff, William; Aoyagi, Akiko. 1981. History of
soybean production pioneers: Leading states, agronomists,
growers, breeders, and others. Soyfoods Center, P.O. Box
234, Lafayette, CA 94549. 24 p. Oct. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction. Kansas. North Carolina. Illinois.
Indiana. Ohio. Iowa. Southern States. Minnesota. Missouri.
Arkansas. Florida. Nebraska. Address: Lafayette, California.
Phone: 415-283-2991.
8216. Weber, E.J. 1981. Composition of commercial corn
and soybean lecithins. J. of the American Oil Chemists’
Society 58(10):898-901. Oct. [18 ref]
Address: Agricultural Research Service, USDA, S-320
Turner Hall, Univ. of Illinois, Urbana, IL 61801.
8217. Hartwig, Edgar E. 1981. Re: History of soybeans in
North Carolina. Letter to William Shurtleff at Soyfoods
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Center, Nov. 2. 4 p. Typed, with signature on letterhead.
• Summary: “In my early years working with soybeans in
North Carolina, I traveled with Mr. W.J. Morse on several
occasions and he gave me some of the early history of
soybeans. One of the men that he mentioned as having an
active interest in soybeans in North Carolina was Mr. Fred.
P. Latham of Belhaven, North Carolina. I wonder if you
have the proceedings of the American Soybean Association
Volume 1 covering the years 1925-1925. Mr. Latham
was active in the early years of the American Soybean
Association. In a report he made in 1924, he indicated that
he had been growing soybeans for 16 years. He credited W.J.
Morse with activating his interest in soybeans. I believe that
it was in the fall of 1950, the last years before Mr. Morse
retired, we visited Mr. Latham on his farm in eastern North
Carolina. He also had retired from active farming. They
enjoyed their visit discussing some of the early years with
soybeans. I believe members of the Latham family are still
farming and growing soybeans in eastern North Carolina.
“C.B. Williams was head of the Agronomy Department
at North Carolina State for many years. He had retired at the
time I began my work in 1943, but I did have an opportunity
to visit with him. He also had worked closely with Mr.
Morse in getting soybeans established in North Carolina.
Mr. Williams recognized the importance of nodulation on
soybeans for successful production and developed a system
of collecting soil from fields that had grown well-nodulated
soybeans to distribute to areas where soybeans were to be
planted the first time.
“As to why soybeans became established in North
Carolina more successfully than other areas is a matter
of several assumptions. I have assumed that some of the
early ships bringing material from Japan had used soybean
material for ballast in their ships, and in docking at ports
such as Norfolk, Virginia or Elizabeth City, North Carolina
had thrown out some of the soybeans that were in excess,
and types such as Mammoth Yellow were at a maturity that
they were well adapted for northeastern North Carolina
and fit into their agricultural practices. I could furnish you
a picture of some of the early harvesters should you desire
this. As to other pioneers in the field, I do not have any other
names to suggest.
“Fertility studies were conducted with soybeans in
North Carolina in the late 1920’s. Dr. S.G. Lehman, who I
have discussed somewhat in the plant pathology work, was
a pioneer in the identification and describing of the diseases
of soybeans. It seems that in introducing soybeans from
the Orient, they introduced most of the diseases attacking
the crop in China and Japan. Although soybeans were a
relatively unimportant crop in the state, Dr. Lehman and
some of his co-workers described many of the diseases that
we now recognize as important problems in the production
of soybeans. He gave me considerable assistance in learning
to identify diseases and recognizing the type of injury which

they caused.
“There was no active breeding program concerning
soybeans in the area until I began my work in 1943. The
varieties Mammoth Yellow, Tokyo, Haberlandt, and Woods
Yellow were major varieties. I am assuming that Mammoth
Yellow was distributed as coming from ballast material
on ships. Tokyo was introduced from Japan in the early
1900’s, and Haberlandt was from Korea. I assume that Mr.
Morse distributed seed of these to people like Mr. Latham.
Woods Yellow was selected as a somewhat later maturing
type out of the Mammoth Yellow variety. Later such black
seeded types as Laredo and Otootan were introduced for hay
production. It was the enthusiasm of people like W.J. Morse,
C.B. Williams, and Fred Latham, who, in their contacts with
farmers, suggested to them that they might try this crop.
There was little attention from extension agronomists or
research projects to stimulate the interest in the crop.
“In 1979 the Soybean Processors Association in their
annual meeting recognized the 50 years of existence as an
organization. The Soybean Crop Advisory Committee in
their meeting recognized some of the achievements and
activities over the period. I am enclosing a copy of the report
which was prepared from this meeting.
“I assume that you have read my chapter on varietal
development, but I am enclosing a reprint. I am returning the
copies you sent with some modifications and additions.
“I would not classify Mr. W.J. Morse as a soybean
breeder, but rather as an agriculturist. He began working for
the Department of Agriculture in 1907. Research was at a
different level from what it is now. His job was to become
familiar with the crop and see where it might fit into the
U.S. Agricultural system. In the early years, the crop was
considered as a forage crop and also a crop that might be
grown and turned under for soil improvement. But I believe
it was in the mid-1920’s that Piper and Morse stated that the
future of soybeans was not as a forage crop, but as a seed
crop for producing protein and oil. Since this was a crop in
which very few were interested, the early introductions from
Asia were grown and looked at and if they did not appear
to fit an immediate purpose there was no need or really no
system to retain them. You may have mentioned it, but I
might repeat that it was not until 1941 that as many acres
of soybeans in the U.S. were harvested for seed as were
grown for forage. With regard to introductions, we received
a large number from Japan after World War II when the U.S.
Army of Occupation took over. I believe that essentially all
soybean introductions received into the U.S. since 1948 are
in our collection and many of their characteristics described
and many have been utilized in the breeding program.
“From a machinery standpoint, the development of
the combine harvester was a very important aspect in the
development of soybean production. The grain binder and
stationary thresher was used for small grains and was not
as satisfactory for harvesting soybeans. The early beaters
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developed for harvesting in North Carolina were rather
unsatisfactory. This was pulled through the field by a pair of
mules and the beaters hit the soybean plants and a portion of
the beans went into the box behind the beaters and many of
the beans flew into the air in all directions. These beaters, to
be moderately successful, required varieties that shattered
rather readily. Thus, the beans had to be harvested at a very
short time after they were ready to be harvested. If they
were not harvested at this time, then seed would be lost to
shattering. The Asiatic farmer usually grew only a very small
area with soybeans. He cut these by hand and tramped them
out. This system was certainly not satisfactory for American
agriculture.
“In South Carolina Mr. John Wannamaker became
interested in soybean production in the early 1930’s. I visited
his farm in 1943. He was growing some material that traced
to introductions from Nanking, China that were distributed
by W.J. Morse. Mr. Wannamaker was very enthusiastic about
soybeans and made selections from the original seed lots that
he received and distributed them to farmers in his area. His
activities and enthusiasm helped get soybeans started in the
coastal plains area of South Carolina.
“W.J. Morse seemed to have an ability to hear of
anyone that was interested somewhat in soybeans. Professor
Tracy had retired as director of the Mississippi Agricultural
Experiment Station and had a home on the Mississippi Gulf
Coast. Mr. Morse regularly sent him new introductions
that were received from parts of Asia that he thought might
be suitable for that latitude. One of the introductions that
Professor Tracy thought well suited for the area, he gave
the name Biloxi. For many years the variety Biloxi was
widely grown for interplanting with corn in the southeast,
and then grazed after corn was harvested by turning hogs or
cattle into the fields. One of the major interests with regard
to the variety Biloxi is that this variety was used by Garner
and Allard in their studies in describing photoperiodism in
plants. Plant physiologists all over the world still request
seed of Biloxi from us when they are conducting photoperiod
experiments.
“I trust these comments will be of help to you. Should
you have further questions which you think I might be able
to give you assistance, feel free to contact me at any time.
“Sincerely,...” Address: Research Agronomist,
Soybean Production Research, Delta Station, P.O. Box 196,
Stoneville, Mississippi 38776.
8218. Soybean Update. 1981. Block says U.S. must cut soil
erosion. Nov. 2. p. 1-2.
• Summary: “Excessive soil erosion is cutting production
on 1 of 4 acres of U.S. farmland, Secretary of Agriculture
John Block told a joint session of the House and Senate
Agriculture Committees last week. To combat the problem
Block called for a new USDA conservation program shifting
more responsibility for funding and supervision to the

states. The plan centers on formation of a USDA National
Conservation Board to review state conservation plans
and recommend block grants or matching funds to areas of
greatest need. Block cited soybeans as a major cause of soil
erosion and said that if erosion continues at the present rate
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over the next 50 years, the land lost will equal the output of
25 to 62 million acres.”
8219. Strayer, George M. 1981. Re: Pioneers in introducing
and producing soybeans in America, and in starting the
American Soybean Association. Letter to William Shurtleff
at Soyfoods Center, Nov. 5. 2 p. Typed, with signature on
letterhead.
• Summary: Concerning Iowa: The first work was done
by H.D. Hughes, who was the head of the Department of
Farm Crops and Soils. He was assisted by F. Scott Wilkins
and E.S. Dyas, both of whom were extension agronomists.
Martin G. Weiss came on the scene in Iowa at the same time
that Probst started in Indiana and Williams started in Illinois,
all of them part-time USDA and part-time local experiment
station employees specializing in soybean breeding work.
“Martin Weiss is a highly skilled plant breeder, a geneticist
and a mathematician. He is responsible for the development
of the cross-pollination and back-crossing techniques which
have become the basis of practically all soybean breeding
being done in the United States, and practically every
soybean variety which has been developed since about 1940
has been developed through the techniques developed by
Weiss...
“There are a number of theories on why so many men
gave so generously of their time and effort to support the
introduction of soybeans into the United States, and to
support ASA. Certainly W.J. Morse was a part of the reason.
Many changes were taking place in agriculture, and the
people in the land grant colleges were looking for new crops
and new uses for crops. The whole face of agriculture was
changing from the use of horses and the large consumption
of oats, corn and hay by those horses to the use of tractors
and other petroleum fueled mechanical units. This meant
we had to find new crops to grow on the acreages no longer
needed for oat and hay production.
“For some reason the soybean crop always had a kind
of halo around it, placed there by men such as Henry Ford,
W.K. Kellogg, I.C. Bradley, W.J. Morse, ‘Soybean’ Johnson
and others who had access to the news media and who
used it. This was an era when farmers were still expanding
acreage, looking for new crops and new uses for those crops
and the publicity given to soybeans was being well received
by farmers.
“This was also an era when the farmer was leaving
the typified hayseed status and becoming a businessman.
Extension work through Farm Bureau and the local extension
offices was becoming an important factor in decision-making
among farmers. Extension agronomists and other persons
were listened to. Farm cooperatives, farmers elevators, and
other organizations of farmers were coming into prominence.
It was an era of growth in information and growth in
knowledge in the field of agriculture, and soybeans lent
themselves to the enchantry of the period.

“You’re having a tough time getting anyone to do
comparable work for the Soycrafters Association because
you are dealing with an entirely different type of people.
Most of them are small entrepreneurs who have come out of
an era when it was every man for himself and the Devil take
the hinder-most. The farmers whom we were considering
were looking for ways to cooperate and work with their
neighbors. When someone got sick the neighbors did the
field work. When a new barn was to be built there was a
barn-raising held. Contrast this with the people in the cities,
where most of your tofu plants are located, and where no
one stepped in to help his neighbor. This is still pretty much
true. You are talking about people with two very different
philosophies, two quite different backgrounds. When a
farmer gets sick, even today, his neighbors do his chores for
him. When a small business operator gets sick he closes the
doors and no one particularly cares.” Address: President,
Agricultural Exports, Inc., P.O. Box 266, Hudson, Iowa
50643. Phone: 319-988-4593.
8220. Dunn, John R. 1981. Re: History of U.S. cooperative
soybean processors. Letter to William Shurtleff at Soyfoods
Center, Nov. 17–in reply to inquiry. 3 p. Typed, with
signature. [2 ref]
• Summary: There are three basic organizational types for
soybean plant cooperatives: (1) mills owned independently
by single local cooperative associations, (2) mills owned by
federated regional cooperatives which are, in turn, owned
by local cooperatives, and (3) mills owned by centralized
regional cooperatives, which are directly owned by farmer
members. In reality, combinations of these three types are
possible.”
“Typically, the meal from cooperative soybean plants
is sold either to cooperative feed mills (intra or interassociation sales) to non-cooperative feed mills, or to
exporters. Very little meal is sold directly back to farmer
owners.
“Most coop mills are not operated in direct conjunction
with local cooperative grain elevators, as you indicate in
the text. This may have been the case in the 1940’s perhaps,
but since that time, mills have become more independently
located, procuring soybeans from farmers, from several local
elevators by truck, or from distant production regions by
train.
“I believe that ADM is now the largest processor–
slightly ahead of Cargill. I don’t have good figures to back
that, however, rather a growing consensus among industry
experts.
“Since our study, Gold Kist has sold its plants in Marks,
Mississippi, and Decatur, Alabama, to Bunge, dropping Gold
Kist to a 15 rank and raising Bunge to 3rd. The net effect on
total cooperative share of processing capacity was to lower it
to about 17 percent.
“Finally, while ACS has worked closely with the
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cooperative processors over the years, it would probably be
an overstatement to say that we have worked with them more
than any other government agency–I just don’t know on that
one. The credit for cooperatives’ success in soybeans accrues
to cooperatives themselves, and what assistance we have
provided pales by their accomplishment.
“The following table shows various cooperative soybean
processors, where they have or have had mills, and when
each mill started or was operated. (1) Gold Kist: Decatur,
Alabama 1974-1981; Marks, Mississippi 1977-1981;
Valdosta, Georgia 1968-present. (2) Farmland Industries:
Van Buren, Arkansas 1960 (sic, Oct. 1959); Sergeant Bluff,
Iowa 1974 (sic, Aug. 1975); St. Joseph, Missouri 1963 (FarMar-Co merger). (3) Riceland Foods: Helena, Arkansas
1965; Stuttgart, Arkansas 1958. (4) Land O’Lakes: Sheldon,
Iowa 1970; Dawson, Minnesota 1980; Ft. Dodge, Iowa
1971. (5) Honeymead Products: Mankato, Minnesota 1960.
(6) Agri Industries: Mason City, Iowa 1943; Manning, Iowa
1979 [Formerly North Iowa Cooperative Processing Assoc.,
managed by Glenn Pogeler from 1943-1964]. (7) Boone
Valley Processing Association: Eagle Grove, Iowa 1943. (8)
Missouri Farmers Association: Mexico, Missouri 1946.”
On other subjects: Intrade was formed in 1968. Farmers
Export Co. [FEC] started in 1968. SoyCot started exporting
soybean products in 1979. Address: USDA Agricultural
Cooperative Service (ACS), Washington, DC 20250. Phone:
202-475-4929.
8221. Smith, Oak B. 1981. Re: Research–Wenger’s
accomplishments in the past 26 years. Letter to Joe Wenger,
Lou Wenger, Don Wenger and Lavon Wenger at Wenger
International Inc., Nov. 27. 8 p. Typed, on letterhead.
• Summary: I think we are observing an important
development–”a technological revolution in food processing
which may be the best and perhaps the only economic
answer to the food and feed needs of the world which will
see its population jump from four billion souls today to 7
billion by the year 2000.”
“Extrusion cooking, of course, is but one small link in
that food processing chain. I think, however, that we need
to look at our own contributions towards solutions of major
food problems, and hope that our past accomplishments will
help point us towards equally important achievements in the
future. What are those Wenger accomplishments in the past
26 years? [i.e., since 1957].
“1. We saw and understood the opportunity that
extrusion cooking could give us as a company.
“2. We developed the first commercially available
extrusion cooker, and it was all Wenger–we followed nobody
else, copied no one, we learned to control our own (often
irascible) machine.
“3. We learned how to apply moisture uniformly and
how to develop temperatures with screws, with steamlocks,
and with final dies.

“4. We learned the advantages of preconditioning with
steam.
“5. We learned what gelatinization of starches and cereal
flours was, and developed our own method of gelatinizing.
We defined gelatization, and we explained our method of
gelatizing fully and quickly to the industries of pet foods,
breakfast cereals, snacks, starches, and industrial processing
industries. We publicized the first article written about
extrusion cooking and related that to pet foods, and we made
this known around the world.
“6. We learned about the toxic constituents in oilseed
and pulse proteins, and studied the methods by which heat
labile growth inhibitors can be controlled in soybeans, in
glandless cottonseeds, and in field beans and peas.
“7. We defined growth inhibitors, and proposed to
the feed and food industries the possibilities of extrusion
cooking of full fat soybeans.”
“9. We explained the process for the extrusion cooking
of full fat soybeans for control of growth inhibitors to
U.S.D.A., and we were told be U.S.D.A. that our methods
would never work in control of growth inhibitors in soy
which (they said) needed to be cooked for 30 minutes at 220
degrees F. to control the growth inhibitors. U.S.D.A. did
subsequently back down, but only after we had shown them
the Purdue [Indiana] work.
“10. We explained to UNICEF the dual capability
of controlling the growth inhibitors in soybeans, while
simultaneously gelatinizing cereal flours, thus producing
the first extrusion cooked, cereal based, protein enriched,
mixed and fortified foods for children. We demonstrated that
capability to UNICEF and (later) to U.S.D.A.”
“11. We developed a good and simple method of
dehulling soybeans.
“12. We developed a method of adding intermediate
heads, screws, and steamlocks to provide additional dwell
time in the extruder.
“13. We demonstrated to U.S.D.A. the first cooking
of defatted soy proteins, thus producing the first chewy,
meat-like substance now called textured soy protein meat
extenders. We, thereafter, demonstrated this capability to
ADM, Swift, and to Ralston Purina and to others who have
become the major producers of textured soy proteins around
the world.
“14. We developed a secondary cooling and forming
extruder, which in turn brought us into the production of
third generation snacks, breakfast cereal flakes, and textured
soy meat analogs.
“15. We demonstrated to the world our ability to make
second generation snacks at unheard of capacities, and with a
versatility which no competitor could approach.”
“21. We studied and mastered our ability to process
foods at the maximum capacity per hour to a preselected
degree of cook of any extrusion cooker manufacturer in
the world. We did so with much less electrical energy and

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2832
much less steam per ton of product. The economics of these
achievements are probably the largest single reason why
people buy Wenger equipment today, to the exclusion of
others.
“22. We developed, perfected, and patented Uni-Tex,
a product which is more like the structure, appearance, and
mouthfeel of meat than any man-made product in the world.
We have not done as well commercially with this product
as it merits, but that is only because of inability to locate
good meat-like flavors which will stand the temperatures of
extrusion. We will find such flavors, and we will also apply
flavors externally (which could not be used in soups or
stews), but which could be used in casserole dishes, curries,
ethnic foods, etc.
“23. We developed our first small machine in 1962, and
managed to persuade the major food companies of the world
to install the X-25 (and more recently the X-20) as a research
and development machine in this country and abroad.”
“25. We have greatly improved our ability to produce,
shape and continuously cook, shape and dry third generation
snacks. This represents one of the best potentials for future
business for us, in my opinion.
“27. We have mastered the processing arts of making dry
expanded pet foods, soft moist, and semi-moist pet foods and
fish foods. We have maintained our dominant position in pet
foods, while developing dominant postures in the production
of snacks, textured soy, breakfast cereals, instantized soups,
and cereals processed for industrial purposes.” Address:
[Chairman, Wenger International, Inc., 2400 Pershing Rd.,
Kansas City, Missouri]. Phone: (816) 221-5084.
8222. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY
research highlights: Soybean rust. No. 27. p. 1-2. Nov.
• Summary: “Rust as a major constraint to soybean
production in tropical and subtropical areas of the eastern
hemisphere. The disease also threatens production in the
western hemisphere. All commercial soybean cultivars
are susceptible to soybean rust in the Americas and the
Caribbean, where the growing conditions favor rust
development. The disease has been reported on soybeans
in Brazil, Colombia, Costa Rica, and Puerto Rico, and on
various other legumes throughout tropical America. Rust
infection, which causes premature defoliation, can reduce
yields by 30 to 50 percent. Losses of 100 percent are
sometimes reported.”
Caused by the fungus Phakopsora pachyrhizi, soybean
rust is diagnosed by the presence of rusty-colored spots or
lesions on the leaves The host range of the pathogen includes
at least 87 plant species in 35 genera of papilionaceous
legumes. Because of this wide host range, the fungus
has many synonyms. Phakopsora pachyrhizi is the name
currently accepted, however. First used in 1914, it was the
only description that included both the telial (sexual) and
uredial (asexual) stages.

INTSOY and the Asian Vegetable Research and
Development Center (AVRDC) in Taiwan have sponsored a
cooperative research program on soybean rust.” Results of
this program are discussed.
Two maps show: (1) Distribution of soybean rust in
the Eastern Hemisphere. (2) Distribution of soybean rust in
the Western Hemisphere, and the year when first reported.
The countries and years for soybean rust in the Western
Hemisphere are (in chronological order): Puerto Rico 1913,
Mexico 1917, USA–Georgia 1922?, Cuba 1926, Trinidad
1926, St. Thomas 1926, Colombia 1933, Guatemala 1940,
Brazil 1940 [as P. crotolariae], Venezuela 1943, Chile 1962,
and Costa Rica 1976.
Note 1. These same places (except for USA) and
dates can be found in Bromfield’s major monograph titled
“Soybean Rust” (1984, p. 7). It is important to note that in all
these places, soybean rust was found on species of legumes,
but not always on soybeans.
Note 2. Letter (e-mail) from Morris Bonde, USDA /
ARS [Agricultural Research Service] Foreign Disease–Weed
Science Research Unit. 2005. April 6. The rust reported on
soybeans in all these Western Hemisphere countries can be
assumed to be Phakopsora meibomiae. Ken Bromfield found
(prior to 1985) that the entry for “Georgia, USA, 1922?” was
bacterial canker rather than soybean rust.
8223. Leviton, Richard. 1981. Status report: The USDA,
school meals, and tofu. Colrain, Massachusetts: Soycrafters
Association of North America. 10 p. Nov. Unpublished
manuscript.
• Summary: “Background: Between February and May
1979, Judith Rubenstein of New England Soy Dairy,
established contact with Carole Tucker Foreman, Director of
the Food and Nutrition Service at USDA, regarding approval
for tofu in school meals. The response was favorable. On
May 9, Ms. Rubenstein visited Foreman’s office and made
a presentation; Ms. Foreman stated ‘We are making every
effort to find a means to authorize foods such as tofu to meet
meal requirements of the Type A lunch.’ Meanwhile, tofu
industry members, at their annual meeting in Massachusetts,
in late July 1979, express common interest in pursuing
USDA approval for tofu. No further action was taken until
August 1980, as the Chronology presented here explains.
“It was expected that Carole Tucker Foreman would
have secured the approval for tofu. With the change in
administrations, the certainty of approval seemed to wane.
However, President Reagan’s proposed budget cuts to school
lunches intensified the need for approval, although stressing
the desirability from a different angle. As tofu is now part
of the overall revised meal pattern, as distinct from being
a separate, highly visible, regulation, and as many school
food service directors are financially pinched, the approval
of tofu for school meals seems highly likely and imminent.”
A chronology then gives 24 dates and events from 10 July
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1980 to 25 Sept. 1981 concerning steps taken by SANA and
USDA to help get tofu into the USDA school lunch program.
The last event is dated 25 Sept. 1981. “President Reagan
instructs USDA to withdraw all proposals; USDA withdraws
permission to use tofu as a creditable protein in Santa Cruz
schools.” Address: Executive Director, SANA, 100 Heath
Rd., Colrain, Massachusetts 01340. Phone: (413) 624-5591.
8224. Marking, Syl. 1981. Checkoff: Profit builder or ripoff?
Soybean Digest. Nov. p. 37-39.
• Summary: The soybean checkoff program is not a
government program. It was designed 13 years ago
by growers to reduce government interference in the
marketplace–and to create more markets. Dozens of surveys
and interviews show that every farmer who takes the time
to study the facts and understand the checkoff program, he
will be sold on it almost 100% of the time–regardless of his
previous views.
“The American Soybean Association (ASA), organized
in 1920, has 24 affiliated state associations. Nearly 20,000
U.S. farmers pay up to $36 per year in state and national
dues to belong.
“And 23 states have grower checkoff programs–9 at
one cent per bushel, 14 at one-half cent. Out of 630,000 U.S.
soybean growers, roughly 475,000 in those 23 states invest
a portion of their profit–less than a tenth of a percent–in
market expansion and research activities to increase demand
for U.S. soybeans, increase yields, and cut per-bushel costs.
It’s a lot like putting on fertilizer.
In 1950, 13.9% of U.S. soybeans were exported. Since
1970 the figure has ranged from 50% to 55.1%.
In fiscal 1980 member dues collected totaled $311,483;
they are used to fund member services. By state law,
checkoff funds cannot be used for lobbying efforts, except
in Minnesota. “Your checkoff dollars fund state and national
research and worldwide market development programs. Your
state soybean promotion board, also made up of soybean
growers, allocates checkoff dollars on the state level. On the
national level, soybean growers on the separate American
Soybean Development Foundation (ASDF) are responsible
for distributing funds for market development, research and
education programs carried out by ASA staff.” Note 1. This
is the earliest document seen (April 2007) that mentions the
American Soybean Development Foundation (ASDF), a very
important organization that distributes checkoff funds.
ASA income for fiscal year 1980 totaled $16.17 million,
as follows: Third party services 40.9% (Note 2. This is
generally foreign industry interests cooperating with ASA
on market development projects.) Soybean checkoff funds
35.1%. FAS Foreign Agricultural Service / USDA funds
17.8%. Other income 6.2%. Expenses for FY80: Market
development 71.4%. Research 19.2%. Membership /
government relations 4.7%. Administration 3%. Information
and education 1.7%.

A farmer who grows 300 acres of soybeans with a yield
of 40 bushels/acre invests about $120 per year. But each
dollar invested by this farmer attracts 2 more dollars to
ASA’s total budget.
Four states that have checkoff programs are examined:
Iowa, Arkansas, Minnesota, and South Carolina. Two
states without a checkoff program are also discussed: Ohio
and Indiana. A map shows the number of cents per bushel
checked off by each state.
8225. Selliers, Francois de. 1981. Proposal for the financing
of a systematic implementation of soya milk plants in the
world. Brussels, Belgium: International Investment and
Development Corp. 20 p. Nov. Unpublished manuscript.
• Summary: This study, which is also said to be authored
by the “Committee for the Promotion of Soya Milk
Manufacturing in Low Income Countries ‘Comsoy,’”
consists of several parts. (1) Proposal–11 pages, dated
Oct. 1981. (2) Soja bean milk: Presentation for the state
of Kenya–2 pages, dated 14 Dec. 1981. (3) Members
of the Committee: Eleven who have formally accepted
membership, one who has accepted membership in principle,
and six who are being invited–1 page, dated 4 Nov. 1981.
(4) Memorandum to members of Comsoy: Meetings of Mr.
Deselliers; trips to the United States, October 4 to 8 and Oct.
17 to 29, 1981. Discusses persons met on the trip incl. at the
IFC (International Finance Corporation), the World Bank,
A.I.D., U.S. Department of Agriculture, UNICEF, BristolMyers Company, Archer Daniels Midland Co., Appropriate
Technology–6 pages, dated 5 Nov. 1981. Address: Chairman,
IIDC (International Investment & Development Corp.)
Belgium, Belgium S.A., Rond-Point de l’Etoile 3, Boite 8,
B-1050 Brussels, Belgium. Phone: (02) 640-68 00.
8226. Nelson, Tom. 1981. Experts agree: Danger plentiful in
grain elevators. Commercial-News (Danville, Illinois). Dec.
22. p. 2.
• Summary: “Grain elevators and grain processing plants can
be among the most dangerous industries unless proper safety
measures are followed, according to safety experts.
“In the past 20 years more than 170 explosions have
occurred in grain elevators and feed mills in the United
States, according to a United States Department of
Agriculture task force report.”
Hexane is the most common solvent used to remove
vegetable oils from seeds. Soybean oil is the most common
vegetable oil in the USA. Because hexane has become
expensive and is so flammable, the USDA Northern Regional
Research Center (Peoria, Illinois) is researching the use of
carbon dioxide and isopropyl alcohol as alternative solvents.
Address: C-N staff writer.
8227. Howell, R.W. 1981. Re: Early soybean physiologists
in the United States. Letter to William Shurtleff at Soyfoods
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Center, Dec. 23. 3 p. Typed, without signature.
• Summary: “Dr. W.L. Burlison was an ardent proponent
of the importance of plant physiology to agronomy. In his
presidential address to the American Society of Agronomy
on November 17, 1927, he said, ‘Agronomy... must ally
itself with those sciences that are basic in the interpretation
of plant function, namely, chemistry, physics, and plant
physiology.’ It is no coincidence that the USDA soybean
program included a physiologist from the earliest days
and that physiology has had a prominence in Agronomy at
Illinois that is unequalled.
“E.B. Earley was the first physiologist in the U.S.
Regional Soybean Laboratory at Illinois and Missouri from
1937 to 1944, when he joined the University of Illinois
faculty. He published a paper on soybean reaction to zinc,
and one on temperature of the root environment of soybeans.
Most of his career was devoted to corn research.
“D.F. McAlister came to the Laboratory after World War
II. His research concerned mineral nutrition, and the effects
of defoliation. He left in 1951 to become a department head
at the University of Arizona, later serving that University
in Brazil and as assistant director of the Agricultural
Experiment Station.
“I succeeded McAlister in 1952, continuing until I
became investigations leader for USDA soybean work in
1964. My research concerned phosphorus nutrition and
metabolism, oil synthesis, and effects of temperature on seed
development and composition.
Several physiologists joined the USDA during the
1960s: R.E. Johnson, mineral nutrition; R.W. Rinne, oil
metabolism; W.L. Ogren, photosynthesis; J.E. Harper,
mineral nutrition; C. Sloger, nitrogen fixation; C.F. Tester,
biochemistry.
“Soybeans have been the object of study by many
physiologists whose primary focus was not the plant itself,
but some key physiological processes. This trend goes
back to the work of Garner and Allard, who identified
photoperiodism in the 1910s, and to Borthwick, Parker,
and Hendricks in the 1930s and later H.J. Evans, now
at Oregon State, and R.H. Burris, of Wisconsin, made
basic contributions to understanding of nitrogen fixation
in soybeans. The system of Maturity Groups (00 to X) to
identify the areas of adaptation of soybean varieties is based
directly on the photoperiod research of Borthwick and
Parker. Borthwick is one of the few agricultural scientists
to be elected to membership in the National Academy of
Sciences, a recognition of the fundamental significance of his
work in photoperiodism, much of it with ‘Biloxi’ Soybeans.
J.C. Brown, and C. Foy wrote several outstanding papers
on comparative iron metabolism, based on a variant type
reported about 1940 by M.G. Weiss.
“Soybeans were ‘discovered’ by crop physiologists
around 1960. R.M. Shibles began work on soybeans at
Iowa State about that time, as did I.C. Anderson. A student

of Anderson’s was J.W. Tanner, who went to Canada
and pioneered soybean physiology at Guelph” (Ontario
province).
“Very recently, research groups concentrating on
photosynthesis have been created, building on the foundation
established in soybeans. Work in soybeans provided the
basis for understanding photorespiration, virtual absence
of which in maize and a few other grasses, explains much
of the difference in potential productivity of soybeans and
corn. Photorespiration is ‘like a leak’ by which much of the
product of photosynthesis is lost before storage.
“Likewise, much of the theory of symbiotic nitrogen
fixation has evolved from work on soybeans. In another
instance, differences in expression of physiologic traits (iron
and phosphorus nutrition) have been shown to be controlled
in some cases by very simple and traditional genetic
mechanisms.
“With the growth in number of soybean physiologists
and the increased understanding of complex processes, it
has become more difficult to render simple physiological
explanations of questions of growth. The goal of ‘helping the
breeders’ has been elusive. There has not been identified a
key process, measurement or improvement of which would
replace conventional testing. However, with the advent of
genetic engineering the interface between physiologists and
breeder/geneticists is becoming less clear. The skills for cell
and tissue culture, protoplast fusion, and the other marvels
of genetic engineering are those of the physiologist, perhaps
now coming to fruition in partnership with the geneticist/
breeder.” Address: Head, Dep. of Agronomy, Univ. of
Illinois.
8228. SoyaScan Notes. 1981. Chronology of soybeans,
soyfoods and natural foods in the United States 1981
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Soyfoods magazine issue No. 4 published.
Silver cover. 10,000 copies published. Steve Fiering loans
SANA money for mailing it and agrees to make a loan for a
test mailing.
Jan. Union activity begins at New England Soy Dairy.
Jan. Boxed tofu (1 lb. vacuum packed in a box with
a window) first made by Zakhi Soyfoods in Fort Wayne,
Indiana. This important innovation of packaging tofu in a
box was later employed by New England Soy Dairy (1982),
Quong Hop & Co. (1983), Swan Gardens (1983), and White
Wave (1985).
Jan. Hain Food Co. starts nationwide color ads for
Natural Onion and Jalapeno (Soy) Bean Dips.
Jan. Travis Burgeson of Pacific Tempeh near San
Francisco, CA, introduces the world’s first commercial
tempeh burger.
Jan. Paul’s Tofu & Tempeh, the first European tempeh
company in Europe outside of the Netherlands, opens in
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England.
Jan 20. Ronald Reagan inaugurated as president of the
United States. His Secretary of Agriculture is John R. Block.
The regulatory climate in Washington, DC, begins to shift
toward less federal regulation and more encouragement
for industries to regulate themselves. The Republican
administration favors free-market policies with less
government involvement.
Jan. 23. Legume, run by Gary and Chandri Barat, is
incorporated in New York, then that month moves to Verona,
New Jersey.
Feb. 2. Island Spring in Washington state becomes
America’s first unionized tofu plant.
Feb. San-Jirushi International starts its first major
American ad campaign using the slogan “San-J is the real
tamari.” The full-color, full-page national ads aim to clarify
the confusion between tamari and shoyu created by the
macrobiotic movement.
Feb. Soyfoods Unlimited tempeh plant starts operation
in San Francisco area. It is the most modern U.S. tempeh
plant, although output is small.
Feb. Vitasoy soymilk and Morinaga tofu start to be
imported and sold in the USA from Hong Kong and Japan
respectively, immediately after the FDA lifts its ban on
aseptic Tetra Pak type cartons. Morinaga tofu was sold by
Beech Nut California Corporation, a joint venture with
Beech Nuts Food Corp., established in 1977 in San Jose,
California.
Feb. “Soyfoods Catching On” by Judith Brown
published in USDA National Food Review. About tofu and
tempeh.
Feb. Many tempeh plants switch to using GEM cultures
tempeh starter.
March 1. Svadesha Pflanzen-Feinkost, West Germany’s
first commercial tofu company, starts production. Founded
by Swami Anand Svadesha (Rudiger Urban) in Fuerth im
Wald.
March. Institute of Food Technologists meeting at New
England Soy Dairy. Tour, dinner, and speeches.
March. Richard Leviton on National Public Radio’s “All
Things Considered” talks for 10 minutes about soyfoods to 2
million people.
March. The Book of Miso, by Shurtleff and Aoyagi
published by Ballantine Books in a mass market paperback
edition.
April. USDA decides to establish tofu standards, then
announce them in the Federal Register, but this plan is
dropped in September, amid controversy over changes in the
School Lunch Program.
April. Dr. Cook at Kansas State University publishes
a paper on the possible inhibitory effects of soy proteins
on nonheme iron absorption in humans. USDA becomes
concerned.
April. Tofu at Center Stage, by Gary Landgrebe

published by Fresh Press. First tofu cookbook containing
many recipes calling for use of meat.
April. Bean Machines introduces new sanitary
disintegrators/ grinders for tofu and soymilk production.
April. “The Miso-Master’s Apprentice,” by John
Belleme published in East West Journal.
May. “The Amazing Tofumobile,” by Janice Fillip, about
Wildwood Natural Foods, published in East West Journal.
Revival of interest in small tofu shops in areas where there is
a high density of interest and high food consciousness, and
rediscovery of soyfoods craftsmanship.
May. Tofu Boken by Ted Nordquist and Tim Ohlund
published by Aros Sojaprodukter in Sweden. Europe’s first
book on tofu.
June. Tofu Fever in New York, by Megan B. Murray
notes that David Mintz is making 275 gallons of tofu ice
cream a week. This is the earliest known publication on his
work with soy ice cream. He had been making it for 3-4
months.
June. “Surprise, It’s Soy” by Barbara Bassett published
in Bestways.
June. FIND/SVP survey of the U.S. tofu industry and
tofu consumer survey published. 33% of respondents in
major metropolitan areas were aware of tofu and 10% had
purchased it. Predicts market will grow 32% a year for the
next 6 years... an over-optimistic prediction.
June 29. “Trader Vic Bergeron Offers Timely Tips for
Tofu” by Rose Dosti published in Los Angeles Times.
July. Soyfoods magazine is incorporated by Richard
Leviton, and offers stock.
July 8-12. Fourth Annual Soycrafters Convention at
Colorado State University. 240 people from 18 nations
attend, 210 pay. First National Tofu Cheesecake Bakeoff and
Soyfoods Equipment / Supplies Expo in the western world.
July. Mary Tolan selected Registered Young Dietitian
of the Year by the American Dietetic Association. Invited
to present speech on “Tofu–Food of the Future” at ADA
convention in Philadelphia, Pennsylvania.
July. Tofu Cookbook, by Sally Sheppard published by
Jack’s Beanstalk.
July. “Soybean Ice Creams: Getting your Licks In” by
Richard Leviton published in Vegetarian Times.
July. Soyfoods Center is working to build the world’s
largest library of documents on soyfoods, each with a
bibliographic card, filed by author. Also building a large
library of color slides on soyfoods.
Aug. “Tofu, Tofu Everywhere,” by Karen Dukess
published in The New York Times’ Business section.
Aug. “Soyfoods: The Future Is Here but Are You Ready”
by Alan Richman published by Health Foods Business as a
cover story.
Aug. 12. “Soy Foods: Versatile, Cheap and on the Rise”
by Lorna Sass, and “A Source of Quality Protein” by Jane
Brody published in The New York Times, and syndicated

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2836
nationwide.
Aug. “My Favorite Tempeh Recipes” by Aveline Kushi
published in East West Journal.
Aug. Delights of Tofu, by Fox, O’Connor and Timmins
published by New England Soy Dairy.
Aug. Das Tofu Book, by Shurtleff and Aoyagi published
in Germany by Ahorn Verlag.
Sept. “Soyfoods Report” published by Natural Food
Merchandiser.
Sept. Home Soyfood Equipment, by Ray Wolf published
by Rodale Press.
Sept. 13. At SANA Board of Directors Meeting held
near San Francisco, the Soycrafters Association of North
America has its name changed to Soyfoods Association of
North America to broaden scope and support base.
Sept. SANA and The Soyfoods Center do a major press
release on soyfoods production and consumption in America
to 250 key media. Many magazines publish this report and
conduct radio interviews.
Sept. Okita Enterprises takes 22 tofu and bean sprout
makers to Japan for a 10-day tour. SANA executives Richard
Leviton and Luke Lukoskie make important contacts with
Japanese tofu trade officials and publications.
Sept. USDA publishes tofu regulations in the Federal
Register, then withdraws entire school lunch revisions and
revokes permission given to the Santa Cruz (Calif.) school
system to use tofu in school lunches.
Sept. Dr. Hirayama of the National Cancer Center in
Japan announces that miso soup is effective in combating
stomach cancer and stroke.
Oct. “Things Go Better With Soyburgers: The New AllAmerican Food” by Richard Leviton published in East West
Journal as a cover story.
Oct. Cook with Tofu, by Christina Clarke published by
Avon Books in mass market edition.
Oct. John Belleme’s American Miso Corp. begins miso
production in North Carolina.
Oct. Workers at Hinode Tofu Co. in Los Angeles go on
strike for 2 weeks.
Oct. Nasoya Tofu Cookbook, published by Nasoya
Foods.
Oct. O Livro da Soja, by Jane Cadwell published in
Brazil by Editora Ground. One of the country’s first books on
soyfoods.
Nov. 10. Erewhon, America’s natural foods pioneer,
files for Chapter 11 reorganization under the U.S. bankruptcy
laws. On 2 April 1982 Erewhon is sold to Nature Food
Centers.
Nov. Autumn Press, publisher of The Book of Tofu,
original edition, files for Chapter 11 bankruptcy.
Nov. New England Soy Dairy announces 28-Day Self
Life Advantage Pasteurized Tofu in a 2/3 page ad in Natural
Foods Merchandiser.
Nov. Soyfoods Unlimited advertises tempeh burgers in

Natural Foods Merchandiser.
Nov. The Ministry of Agriculture and Forestry in Japan
announces a Japanese Agricultural Standard (JAS) for
soymilk. The soymilk boom in Japan starts.
Dec. Juel Andersen’s Tofu Kitchen published by Bantam
Books in mass- market paperback.
Dec. “World’s Best Tofu Cheesecake” by Richard
Leviton published in Vegetarian Times.
Dec. Food Protein Council, a trade association, changes
its name to Soy Protein Council, since all of its members
make only soy protein products.
Dec. La Soya y Sus Derivados (Tofu, Tempeh, Miso), by
Shurtleff and Aoyagi published by Quadernos de Natura in
Mexico.
Dec. The Tofu-Miso High Efficiency Diet, by Yoshiaki
Omura M.D. published by Arco Publ.
Dec. Cooking with Tofu. by Mary Anna DuSablon
published by Garden Way.
Dec. There are now 158 tofu manufacturers and 41
tempeh manufactures in the USA.
Dec. The Farm Vegetarian Cookbook published as Soja
Total in German.
* Global economic activity is shifting from the Atlantic
to the Pacific. In 1981 Asia passed Europe to become the
largest market for U.S. agricultural products. In fiscal 1981
Japan bought $6,700 million worth of U.S. farm products.
* Soybean breeders, which have formerly focused their
research efforts on increasing quantity (yield) of soybeans,
now start to give more attention to quality (composition).
Increasing total protein, methionine, and oil, and decreasing
linolenic acid and antinutritional factors are priorities.
* U.S. soybean exports reach their peak this year of 25
million metric tons (tonnes). By 1987 they have fallen to 18
million tonnes, a 28% drop, due largely to competition from
Brazil and Argentina, and to foreign subsidies. The market
changes from a seller’s to a buyer’s market.
8229. Brown, Judy. 1981. Soyfoods: Catching on in the U.S.
diet. National Food Review. Winter. p. 10-11. [6 ref]
• Summary: Begins with a brief history of soyfoods and soy
modern soy protein ingredient in the United States. Contains
a long section on tofu and a shorter section on tempeh and
miso.
“Soybeans are finding a new place in the U.S. food
system.”
“Another indication of the growing popularity of soy
protein as food can be found in industry figures which show
that in 1971 food use of soybeans was estimated to be around
10 million bushels annually or less than 1 percent of the
crop. Today, almost 50 million bushels or nearly 2 percent
of the total soybean production goes to human consumption
each year (excluding oil).” Address: USDA Economics,
Statistics, and Cooperatives Service. Phone: (202) 447-6364.
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8230. Cregan, P.B.; Yocum, J.O.; Justin, J.R.; Buss, G.R.
1981. Evaluation of soybean introductions, ancestral
varieties, and cultivars (Abstract). Agronomy Abstracts
1981:59. Dec.
• Summary: A total of 101 introduced soybean varieties
from maturity group II, III, and IV, selected from over 2,000
lines, were tested in three replicated yield trials for each
maturity group. Each trial was conducted in at least five
environments in an effort to identify germplasm useful for
increasing genetic variability. Certain Plant Introductions
(PI’s) produced yields higher than Richland, Dunfield,
Mukden, AK (Harrow), and Manchu, which are among the
8-10 Manchurian soybean introductions which form the
genetic base of the commercial soybean cultivars in the
northern USA. These results indicate that those original
introductions from Manchuria are not necessarily the most
productive genotypes from East Asia. Address: 1. USDA,
ARS, Beltsville, Maryland.

8232. Raymer, P.L.; Ross, G.L.; Kelley, K.A.; et al. 1981.
Performance of commercial soybeans in Illinois. Illinois
College of Agriculture, Cooperative Extension Circular No.
1198. 42 p. Dec.
• Summary: Contents: Test program. Performance data.
Suggestions for comparing entries. 1981 test fields and
growing conditions. Sources of seed. Emergence scores.
Results of variety tests in 10 areas. Address: 1. Asst.
Agronomist; 2. Assoc. Agronomist. All: Cooperative
Extension Service, College of Agriculture, Univ. of Illinois at
Urbana-Champaign, Urbana, IL.

8231. Hill, L.D.; Paulsen, M.R.; Mounts, T.L.; Heakin, A.J.;
List, G.R. 1981. Changes in quality of corn and soybeans
between United States and England. Illinois Agricultural
Experiment Station, Special Publication No. 63. 16 p. Dec.
[14 ref]
• Summary: “Abstract: Origin and destination samples
of corn and soybeans exported from the United States to
England were compared on their physical and chemical
properties to determine the change in quality between the
issuance of a grade certificate and unloading at the export
elevator. Federal Grain Inspection Service, USDA, provided
origin samples for vessels sampled in England through a
diverter-type mechanical sampler during unloading. Analysis
by USDA and University of Illinois laboratories established
a reduction of one to three grades in the quality of corn
and one to two grades in soybeans, always on the factor of
broken grains recorded as FM or BCFM.
“There were no significant changes between origin
and destination in weed seeds, other grains, or grain
byproducts for either corn or soybean shipments. Handling
and associated impact resulted in a larger percent of the
destination sample falling into the smaller particle-size
categories at destination for both corn and soybeans. The
percent of corn remaining above a 12/64-inch screen
decreased from 96.7 percent to 92.2 percent, while material
passing through a 4.5/64-inch screen increased from 0.21
percent to 2.76 percent between origin and destination. The
changes in soybean breakage were similar but smaller.
“Segregation within holds indicated serious problems
with variability in BCFM among sublots from the same
vessel of corn. Individual 1,000-ton sublots varied from
3.6 to 11.7 percent BCFM within the same corn vessel at
destination. This problem was intensified by a consistent
pattern of higher FM in the first than in the last samples
taken from the vessel for both corn and soybeans. The results

8233. Wolf, Walter J. 1981. Foreign travel report. Peoria,
Illinois. 4 p. Dec. 18. Typed, with signature.
• Summary: “Country visited: Japan, Oct. 10-21, 1981.
Purpose of trip: (a) Participate in the U.S./Japan Cooperative
Program in Natural Resources (UJNR), Protein Resources
Panel Meeting; (b) participate in UJNR panel study tour; (c)
visit research institutes and industrial laboratories working
on soybean proteins; and (d) participate in symposium on
soy protein foods. Summary: The UJNR meeting in Tsukuba
included 10 presentations by seven Japanese research
workers from six different research institutes and three U.S.
scientists from three USDA regional research centers. Topics
discussed included... (f) single cell protein production from
soybean cooking waste waters; (g) soybean storage; (h)
food uses of soy protein; and (i) nutritional evaluation of
soy proteins. The study tour included a visit to a miso and
soy milk factory which was impressive and confirms earlier
reports that soy milk has become very popular in Japan in
the past 5 years. Visits to industrial laboratories revealed that
soy proteins are now used in a large variety of foods. Flavor
is one of the last problems holding back development of soy
protein-based foods.”
The UJNR program, initiated in 1964, plays an
important role in implementing the policy of scientific
cooperation between the United States and Japan. The
protein panel was organized in 1968, and there are now 17
different panels in UJNR.
Dr. Ebine reported that about 790,000 metric tons (29
million bushels) of soybeans are used in traditional Japanese
foods–miso, natto, tofu. Organizations visited included
Okazaki Marusan Co. Ltd (makes miso, soy milk, and
soy yogurt), Research Institute for Food Science of Kyoto
University at Uji, Nisshin Oil Mills Ltd., Ajinomoto Co.,
Inc., Fujipurina Protein Ltd. (Fuji Oil Co. has a joint venture
with Ralston Purina Co.). Address: Leader, Meal Products

of this study of eleven corn and four soybean vessels will
provide more realistic expectations of quality at destination
for foreign buyers as well as identify potential opportunities
for improving quality through changes in marketing practices
by exporters and importers.” Address: Agric. Exp. Station,
College of Agriculture, Univ. of Illinois, Urbana-Champaign.
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Research, Oilseed Crops Lab., Northern Regional Research
Center, Peoria, Illinois 61604.
8234. Kanda, H.; Hesseltine, C.W.; Wong, F.E. Assignors to
Nisshin Seiyu K.K. 1981. [Method for making soybean milk
yogurt]. Japanese Examined Patent 5,628,130. [Jap]*
• Summary: Dried whey and sweetener are mixed with
soybean milk, the mixture is heat sterilized and stabilizers
are added. After cooling, the mixture is cultured with a
combination of Lactobacillus acidophilus NRRL B1910 and
L. acidophilus NRRL B-2092 in roughly equal proportions.
These strains can utilize the raffinose in soybean milk,
responsible for flatulence, and at the same time contribute to
the removal of the beany taste. In an example, 20 gm dried
whey and 50 gm sugar were added to 1 liter soybean milk
and the product was incubated at 37ºC for 24 hours. It had
a pH of 4.2 and combined 9 times to 8 viable cells/gm; it
kept well at 5ºC for 19 days and had an acceptable flavor
and smell. Address: 1. Nisshin Seiyu K.K.; 2. USDA NRRC,
Peoria, Illinois.
8235. Altschul, Aaron; Schertz, Lyle P. 1981. Protein food
models. In: A.M. Altschul and H.L. Wilcke, eds. 1981. New
Protein Foods. Vol. 4. Animal Protein Supplies, Part B. New
York: Academic Press. xix + 378 p. See p. 335-63. Chap.
XII. [52* ref]
• Summary: Contents: Introduction. Nutrition framework:
Joint outcomes from food consumption (nutrition and
pleasure), schematic diagram (income, consumption, and
nutrition). Food concepts: Application to regions I and II:
Introduction, solutions within the prevailing food culture,
solutions outside the prevailing food culture. Food concepts:
Application to regions III, IV, and V. General properties
of technological solutions in matters relating to food and
nutrition. Comment. References.
“Over 400,000 preschool children [in Sri Lanka] receive
Thriposha, a fortified food based on corn and soybeans made
from locally produced grains that is processed in Colombo,
Sri Lanka. A factory in Chihuahua, Mexico produced (in
1980) 300 tons/month of soy bean flour added as a protein
fortificant to corn flour for tortillas. Additional flour is sold in
commercial markets as an inexpensive substitute for eggs in
baked goods and as an extender for fluid cow’s milk. Another
factory in Chihuahua is producing soy-fortified tortilla flour,
and corn-soy and oat-soy beverage base products.” (p. 351).
Address: 1. Dep. of Community and Family Medicine,
Georgetown Univ., School of Medicine, Washington,
DC 20007; 2. Economics & Statistics Service, USDA,
Washington, DC 20250.
8236. Batra, L.R. 1981. Fermented cereals and grain legumes
of India and vicinity. Advances in Biotechnology 2:547-53.
[12 ref]
• Summary: Waries, a black gram paste, made from

Phaseolus mungo fermented with Leuconostoc
mesenteroides, is somewhat like Japanese miso. Punjabi
waries and chunna waries are used as adjuncts in cooking.
The paste is heavily salted and fermented for 2-8 days, in
North India or Pakistan.
Also describes rice beer, pachwai, murcha, bakhar,
jalebies, na (flat leavened bread), pool waries, black gram
products, idli (small fermented steamed cakes), dosa
(pancakes), and hoppers (pancakes). Address: Mycology
Lab., Plant Production Inst., USDA, Beltsville Agricultural
Research Center, Beltsville, Maryland.
8237. Bernard, R.L.; Nelson, R.L. 1981. USDA Germplasm
Collection Inventory–1900 to 1977. Urbana, Illinois:
University of Illinois. 37 p. Typed Ms.
• Summary: “Information on the origins of introduced
United States and Canadian named varieties and all strains
identified by FC numbers and PI numbers introduced through
1977 (PI 420.388).
“This is a working paper. Please report any errors to
R.L. Bernard, Turner Hall, Univ. of Illinois, Urbana, Illinois
61801. A final document will be issued later in 1981.
“Soybean Germplasm Manual 1.”
Gives contact information for the Northern Collection
(Maturity Groups 000 to IV, Richard Bernard and Randall
Nelson) at the Univ. of Illinois, and the Southern Collection
(Maturity Groups V to X, Edgar Hartwig and Calton
Edwards) at Stoneville, Mississippi.
This detailed work consists of a 3-page introduction
followed by many tables.
This “collection of soybean cultivars, herein referred
to as strains, from throughout the world” is maintained by
the USDA “in cooperation with the Illinois and Mississippi
Experiment Stations. The collection is in two sections, the
northern or early-maturing strains... at Urbana, Illinois,
and the southern or late-maturing ones... at Stoneville,
Mississippi. The collection was established in 1949 with
the objective being to obtain and maintain all significantly
different soybean strains from throughout the world with
emphasis on land races of eastern Asia, where soybeans
originated. It was initially assembled by L.F. Williams at
Urbana and E.E. Hartwig at Stoneville under the supervision
of M.G. Weiss, leader of USDA Soybean Investigation,
and J.L. Cartter, director of the U.S. Regional Soybean
Laboratory [at Urbana, Illinois].
“The strains of the collection may be divided into three
parts corresponding to their designations: 1. United States
and Canadian named varieties (cultivars)...
“2. FC strains consisting of foreign introduction and
domestic strains identified by a series of numbers assigned
by the former Forage and Crops section of the USDA. This
series was used until about 1956.
“3. PI strains, consisting of foreign introductions
identified by the system described in the following section.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2839
“In addition to the soybean germplasm collection
outlined above, collections of genetic types and isolines, wild
soybeans (Glycine soja), and perennial Glycine species are
maintained, and lists of this material are available from the
curator at Urbana.”
“In 1949 when this collection was established they were
able to gather from the USDA and various state experiment
stations 1,521 strains, which is 19% of the original 7,873
introductions made through 1944.”
“The last page of Table 1 [p. viii] shows the results
of the two large Asian collecting expeditions, the first by
USDA plant explorer P.H. Dorsett [and his son, Jim] in 1924
to 1927, and the second by Dorsett and USDA soybean
specialist W.J. Morse in 1929-1931. The soybeans obtained
by them (5,417 varieties) represent 69% of the total received
from 1900 to 1944 and make up 82% of the pre-1945 strains
in the present collection.”
“The major additions in recent years have been the
861 from Japan in 1977 and the 1,823 from South Korea in
1976.”
“Maturity Group 00 was split into 000 and 0 in 1981
with the earliest ones in 000.”
“The varieties introduced up until about 1908 (36)
are mostly hay-type varieties. Those from 1910 to 1927
(61) are mostly grain-type and include virtually all of the
introductions ancestral to the present U.S. commercial
varieties. Those of 1929 and 1932 (41) were from the
Dorsett and Morse expedition and are mostly vegetable types
released for human food and home-garden use.”
Tables: (1) PI numbers assigned by year, and number of
strains in the USDA Soybean Germplasm Collection. The
last page of Table 1 shows that from 1924 to 1927 Dorsett
sent back 966 soybean PI numbers of which 260 (26.9%) are
still in the collection. From 1929 to 1932 Dorsett and Morse
sent back 4,451 soybean PI numbers of which 986 (22.2%)
are still in the collection.
(2) A statistical history of soybean introduction.
(3A) Soybeans introduced from 1900 to 1944 by country
and within country by year.
(3B) Soybeans introduced from 1945 to 1977 by country
and within country by year.
(4) Number of strains in the Collection by country.
(5) Number of strains in the Collection by maturity
group.
Origins of introduced soybeans which became U.S. and
Canadian named varieties.
Origins of soybean strains identified by FC numbers.
Origins of soybean strains identified by PI numbers.
Note: This unpublished typescript was updated and
published in two volumes in 1987 as INTSOY Series No. 30
and in 1989 as INTSOY Series No. 31. Both are extremely
useful and interesting. Address: Urbana, Illinois.
8238. Bodwell, C.E.; Adkins, J.S.; Hopkins, D.T. eds.

1981. Protein quality in humans: Assessment and in vitro
estimation. Westport, Connecticut: AVI Publishing Co. xxi
+ 435 p. Index. 23 cm. Proceedings of a conference and
workshop held 23-26 March 1980 at Warrenton, Virginia.
[800* ref]
• Summary: Contains 21 chapters in 4 parts by various
authors. Several of these are cited separately. Contents:
Contributors. Preface. Part I: The importance of protein
quality (Chapters 1-6). Part II: Assessing protein nutritive
value in humans (Chapters 7-11). Part III: In vitro methods
for assessing protein nutritional value (Chapters 12-21).
Part IV: Talk force reports and conference overviews.
List of participants. Address: 1. Chief, Protein Nutritional
Lab., Beltsville Human Nutrition Research Center, Human
Nutrition, SEA, USDA, Beltsville, Maryland; 2. Howard
Univ., Washington, DC; 3. Ralston Purina Co., St. Louis,
Missouri.
8239. Brown, Lester R. 1981. Building a sustainable society.
New York, NY: W.W. Norton & Co. xiii + 433 p. Index. 21
cm. [686* ref]
• Summary: Contents: Preface. 1. Introduction. Part I:
Converging demands. 2. Eroding the base of civilization
(example of reasons for the collapse of one of the major
centers of Mayan civilization in Guatemala): The historical
expansion of cropland, thinning topsoil, spreading deserts–
the human hand, the loss of irrigated land, conversion
of cropland to nonfarm uses, the cropland prospect. 3.
Biological systems under pressure: Deforesting the earth,
deep trouble in oceanic fisheries, grasslands for 3 billion
ruminants, per capita consumption trends, future resource
trends, oil–the safety valve. 4. Twilight of the age of oil:
The rise of oil, our petroleum culture, the emergence of
OPEC, the decline of oil, giving up on nuclear power,
coal–the stopgap, beyond the age of oil. 5. The changing
food prospect: The loss of momentum, the North American
breadbasket, growing food insecurity, land productivity
trends, substituting fertilizer for land, the grain-livestock
economy, the new food-fuel competition, the food price
prospect. 6. Emerging economic and social stresses:
Competing demands, rereading Ricardo, a new source of
inflation, slower economic growth, rising unemployment,
social stresses.
Part II: The path to sustainability. 7. Population–a
stabilization timetable: The existing projections, the
changing backdrop, a stabilization timetable, the family
planning gap, social improvement and fertility, incentives for
smaller families, China’s one-child family program, inflation
as a contraceptive force, a gradual awakening. 8. Preserving
our resource underpinnings, land-use planning, ensuring
soil security, stabilizing biological systems, reforesting the
earth, preserving the web of life, beyond the throwaway
society, conserving energy. 9. Renewable energy–turning
to the sun: Wood as a fuel, energy from waste, planting

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2840
energy crops, falling water, harnessing the wind, tapping the
earth’s heat, rooftops as collectors, electricity from sunlight,
solar architecture, the renewable energy potential. 10. The
shape of a sustainable society: The changing global energy
budget, a sustainable transportation system, the resurgence
of agriculture, new industries, new jobs, the future of
urbanization, simpler life-styles among the affluent, third
world reinforcement, greater local self-reliance, from the
growth to sustainability. 11. The means of transportation:
Urgency of the transition, role of the market, financial
carrots and sticks, change through regulation, financing the
transition, reorienting R&D programs, role of leadership.
12. The institutional challenge: Overcoming vested interests,
the role of corporations, religions–an ecological theology,
universities–getting involved, public interest groups, the
communications media. 13. Changing values and shifting
priorities: Values in transition, voluntary simplicity,
conspicuous frugality, equity–the two dimensions, redefining
national security, a new economic yardstick, a sense of
excitement. Notes. Acknowledgments.
In the chapter titled “The Changing Food Prospect,”
a table (p. 106) shows per-capita meat and poultry
consumption in selected countries in 1978 (in kilograms):
USA 111, France 86, Poland 79, USSR 51, Brazil 32, Japan
29, China 21, India 1.1. “One way of increasing meat
production when food supplies are tight is to switch to
those animals such as chicken that convert grain into meat
most efficiently. Pages 107-08 discuss soybeans: “In spite
of efforts to raise the efficiency of grain conversion into
livestock products, competition between people and livestock
for scarce grain supplies seems certain to intensify as
pressures on the world’s agricultural resource base increase.
While the growing demand for animal protein has not so
far raised the share of the grain harvest fed to livestock, it
has generated an enormous demand for soybean meal for
livestock rations. Since 1950, the world soybean harvest
has multiplied fivefold, climbing from 18 million tons to 85
million.”
“As rising affluence has converted the global appetite
for livestock products into effective demand, the market
for soybeans, an ideal protein complement to cereals in
livestock and poultry rations, has grown rapidly. Growth has
been particularly rapid since 1970 when the world fish catch
leveled off. Between 1970 and 1980, the world soybean
harvest has doubled from 42 million tons to 85 million tons,
with nearly all the increase being consumed by livestock.
“While the Chinese harvest of nine million tons is used
almost entirely for food, much of it as bean curd (tofu), most
of the far larger U.S. and Brazilian soybean crops are used
for feed, either domestically or when shipped abroad. An
estimated two-thirds of the world harvest is now consumed
as soybean meal, principally by livestock” (USDA 1981).
“Indeed diverting only a quarter of the world soybean
harvest from feed use to direct human consumption would

provide five kilograms per year of high protein food for
everyone in the world.”
The great challenge for our planet in the 1980s is
to build a sustainable society. The three main threats to
civilization are (1) Soil erosion, (2) Deterioration of three
biological support systems (forests, grasslands, and ocean
fisheries), and (3) Rapid depletion of oil reserves with no
alternatives in place. Our world has a short-term focus, to
wring as much as possible from the land while destroying it
in the long run.
“Eight centuries before Christ, a Mayan civilization
began in the lowlands of Guatemala. For more than
seventeen centuries its population grew steadily until
suddenly, around A.D. 900, the society collapsed. Within
decades the population fell to one-tenth its previous level.
The apparent reason: soil erosion.”
Note: This is the earliest document seen (Sept. 2015)
with the word “sustainable” (or “sustainability”) in the title.
Address: Worldwatch Inst., Washington, DC.
8240. Duke, James A. ed. 1981. Handbook of legumes of
world economic importance. New York and London: Plenum
Press. 345 p. See p. 83-90. 28 cm. [7 soy ref]
• Summary: Discusses for Glycine max and Glycine wightii:
Introduction, folk medicine, chemistry, description of plant,
germplasm, distribution, cultivation, harvesting, yields and
economics, biotic factors (incl. plant protection). For Glycine
max: Folk medicine: Old Chinese herbals suggest that the
soybean was a specific remedy for the proper functioning of
the bowels, heart, kidney, liver, and stomach. A decoction of
the root is said to be astringent. The meal and flour are used
to prepare diabetic foods due to the small amount of starch
contained therein. Soybean diets are valued for acidosis.
Soybean oil, with a high proportion of unsaturated fatty acid,
is recommended to combat hypercholesteremia. Commercial
grades of natural lecithin, often derived from soybean, are
reported to contain a potent vasodepressor. Medicinally
lecithin is indicated as a lipotropic agent. Soybean is listed
as a major starting material for stigmasterol, once known
as an antistiffness factor. Sitosterol, also a soy by-product,
has been used to replace diosgenin in some antihypertensive
drugs.
Also discusses the kudzu (Pueraria lobata (Willd.)
Ohwi; p. 211-14), adzuki bean (Vigna angularis (Willd.)
Ohwi & Ohashi; p. 288-93). Address: USDA, Beltsville,
Maryland.
8241. Guggenheim, Karl Y.; Wolinsky, Ira. 1981. Nutrition
and nutritional diseases: The evolution of concepts.
Lexington, Massachusetts: Collamore Press, D.C. Heath and
Co. xii + 378 p. Illust. Name index. Subject index. [897* ref]
• Summary: This outstanding book focuses on selected basic
nutritional concepts. In 1873 Wilbur Olin Atwater embarked
on a comprehensive research program on the chemical
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composition of American foods. He was the first in the U.S.
to perform extensive studies on the chemical composition of
foods. In 1875 he established the first agricultural experiment
station in the United States. Muscular work failed to increase
protein catabolism [destructive metabolism, involving the
release of energy and resulting in the breakdown of complex
materials within the organism; opposite of anabolism].
In Chapter 5, on “Conversion of food to body substance:
From Lavoisier to Liebig,” on pages 100-107, and 145-53
is an excellent section on the discovery of basic concepts
related to the role of protein in nutrition.
Note: “Wilbur Olin Atwater (May 3, 1844, Johnsburg,
New York–September 22, 1907, Middletown, Connecticut)
was an American chemist known for his studies of human
nutrition and metabolism.
“Atwater grew up in the New England area. He opted
not to fight in the American Civil War and instead to
pursue an undergraduate degree at Wesleyan University in
Connecticut. In 1868, Atwater’s interest in civil engineering
and agricultural chemistry led him to enroll in Yale
University’s Sheffield Scientific School, where he analyzed
agricultural fertilizers for specific mineral content. Atwater
received his doctorate in 1869 in agricultural chemistry, his
thesis being entitled ‘The Proximate Composition of Several
Types of American Maize.’ Afterwards, he spent two years in
Leipzig and Berlin, where he visited agricultural experiment
stations. Atwater also spent time traveling throughout
Scotland, Rome, and Naples, where he reported his findings
in local newspapers distributed where he lived back in the
United States. Atwater later returned to the United States to
teach at East Tennessee University and later Wesleyan as its
first Professor of Chemistry” (Source: Wikipedia, at Wilbur
Olin Atwater, Oct. 2011).
The discovery of the four elemental substances of living
matter (carbon, hydrogen, oxygen, and nitrogen) in the mid1700s initiated a revolution in chemical thinking. Lavoisier,
who did his main work at this time, found that respiration
was a form of combustion.
The main contribution of William Prout (1785-1850) to
nutrition was the classification of foodstuffs into four kinds
of compounds, saccharine, oleaginous, and albuminous,
corresponding to our current classes of carbohydrates, fats,
and proteins. An English chemist and physician, he was the
first to distinguish between nutrients in foods.
Liebig made calculations rather than experiments.
By the 1840s animal experiments were recognized as
a suitable means for studying specific questions in nutrition
and metabolism.
By 1906 much evidence had accumulated pointing
to the existence of dietary components other than protein,
carbohydrates, fats, and mineral salts. By 1912 F.G.
Hopkins and others had shown clearly that natural foods
contain minute amounts of organic substances essential for
animal growth. In 1912 Casimir Funk (1884-1967; born

in Warsaw, Poland) propounded the theory of the need for
certain organic nutrients which he called “vital amines”
or “vitamines” which were essential for the preservation
of health and the prevention of certain diseases [such as
scurvy]. He was the first to isolate and characterize these
substances.
In 1605 Lancaster had been the first to deliberately use
lemon juice to prevent scurvy. In 1753 James Lind wrote
his treatise on scurvy; yet his work was forgotten and his
views ignored, while thousands of sailors died from scurvy.
Doctors and nutritionists dragged their feet.
The Native American diet was based on corn, beans, and
squash.
In 1918 Robert McCarrison started the famous Nutrition
Research Labs. at Coonoor, southern India; in 1927 they
became part of the Pasteur Institute.
Von Noorden was famous for his studies of diabetes in
Germany.
Presently iron-deficiency anemia is the most common
nutritional deficiency worldwide. Iron kitchen utensils are
a major source of iron. There are two types of anemia;
pernicious and iron-deficiency (or chlorosis).
In 1948 vitamin B-12 was identified, later called
cobalamin. Address: 1. M.D., Emeritus Prof. of Nutrition,
Hebrew Univ.–Hadassah Medical School, Jerusalem, Israel;
2, Assoc. Prof. of Nutrition, Univ. of Houston, Houston,
Texas.
8242. Gunn, Charles R. 1981. Seeds of leguminosae.
In: R.M. Polhill and P.H. Raven, eds. 1981. Advances
in Legume Systematics. Royal Botanic Gardens, Kew,
Richmond, Surrey TW9 3AR, England. xvi + 1049 p. 2
parts. See p. 913-25. Part 2. [14 ref]
• Summary: “Seed characters support the concept of one
family as advocated by de Candolle (1825) over 150 years
ago. The family is characterized by seeds with testae [seed
coats] composed of usually seven layers.” Figure 1 (after
Polhill 1976) shows that in the papilionoid testa, the layers
(starting on the outside) are cuticle, epidermis (Malpighian
layer), hypodermis (sclereid layer), parenchyma, remanat
layers, endosperm, and cotyledon. Each layer contains cells
of different shapes. Address: U.S. National Seed Herbarium,
Plant Taxonomy Lab., USDA, Beltsville, Maryland.
8243. Hesseltine, Clifford W. 1981. Thom Award Address: A
microbe’s view of fermentation. Developments in Industrial
Microbiology 22:xv-xvi, 1-18. [21 ref]
• Summary: Pages xv to xvi give a brief biography and
photo of Dr. Clifford W. Hesseltine, winner of the tenth
Charles Thom Award on 14 Aug. 1980, presented by the
Society for Industrial Microbiology. Dr. Hesseltine knew
Dr. Charles Thom and was strongly influenced by him, even
though the two men never worked together.
“Dr. Hesseltine’s studies on the taxonomy of the

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2842
Mucorales have resulted in a classification now in worldwide
use... The research of Dr. Hesseltine on mycotoxins is
world famous. He has directed the aflatoxin project of the
Fermentation Laboratory, NRRC...
“Dr. Hesseltine’s studies on fermented foods are equally
well known. Included in this research has been the use of
soybeans and cereals in Oriental fermented foods including
tempeh, miso, Chinese cheese, and shoyu.”
Just 100 years ago the first pure cultures of fungi were
made by Brefeld, a German, who published his results in
1881. The development of submerged culture of penicillin
production began in 1941 at the NRRL. The USA lost its
leading role in industrial fermentation early in the 1960s due
to weakness in research in many fields. Address: Northern
Regional Research Center, Peoria, Illinois.
8244. Kloss, Jethro. 1981. The Back to Eden cookbook.
Loma Linda, California: Back to Eden Books. 159 p. Illust.
by Daniel Guild. Index. 22 cm.
• Summary: The yellow cover of this 1981 edition ($2.95)
features a color illustration (by Harry Anderson) showing
a man and woman seated by an idyllic river, surrounded by
birds and animals, in the Garden of Eden. The cover text
states: “From the renowned author of Back to Eden. This
is a golden treasury of recipes and priceless information
on natural foods for health and healing. Based on the work
of the late Jethro Kloss. Published under the supervision
of Promise Kloss Moffett and Doris Kloss Gardiner. The
copyright page of the 1981 printing states that the book
is published and distributed by Back to Eden Books, P.O.
Box 1439, Loma Linda, California 92354. The book is
copyrighted by Doris Kloss Gardiner, Promise Kloss Moffett,
and Eden P. Kloss. The book was previously published by
Woodbridge Press under ISBN 0-912800-05-4.
Contents: Jethro Kloss... Pioneer nutritionist. Return to
Eden... Return to happiness. Soy milk, cheese, butter, and
cream. Nut milk, cheese, butter, and cream. Main dishes.
Using sprouted seeds (including soybean sprouts). Bread...
A health food. Life-giving breads. Natural breakfast foods.
Soups... Total nutrition. Salads and dressings. Vegetables.
Sauces, seasonings, and spreads. Desserts for health.
Coffees, teas, and broths (including a recipe for making
soybean coffee at home, p. 151).
The chapter titled “Nut milk, cheese, butter and cream”
has recipes for: Nut milk (made from raw peanut butter). Nut
cheese (from raw peanut butter and soy butter). Dieters nut
cheese (from raw peanut butter). Malted nut cream (from
raw peanut butter and malt powder). Superb peanut butter.
Blanched peanut butter (add water to make into milk or
cream). Simple peanut butter. To blanch peanuts. Nut meal.
Nut butter cream (add warm water to nut butter).
Photos (p. 6 and 9) show: daughter Promise Kloss
Moffett, son Eden Kloss, and granddaughter Doris Kloss
Gardiner. Address: P.O. Box 1439, Loma Linda, California

92354.
8245. Lai, F.S.; Pomeranz, Y.; Miller, B.S.; Martin, C.R.;
Aldis, D.R.; Chang, C.S. 1981. Status of research on grain
dust. Advances in Cereal Science and Technology 4:237-337.
Chapter 5. [311* ref]
• Summary: This was the first research on the concept of
using vegetable oils for suppressing dust in grain elevators.
Of the various treatments, only soybean oil and lecithin, and
combinations of these two, showed long range residual dust
suppressing effects. This is understandable since they do not
evaporate.
The first recorded agricultural dust explosion occurred
in a flour mill at Turin, Italy, in 1785. It was believed at the
time that the explosion resulted from ignition of flammable
gas produced by the flour dust. It was not understood until
100 years later that ignition of dust alone could start an
explosion. The first recorded agricultural dust explosion
in the USA took place in 1864. Nationwide attention was
first drawn to the problem in 1878 when a dust explosion
in Minneapolis, Minnesota, killed 18 people and destroyed
flour mills owned by 3 companies. From 1958 through 1975,
an average of 8 grain elevator dust explosions occurred each
year in the USA, killing a total of 36 people and injuring 211
more. Many more fires occur than explosions. Address: U.S.
Grain Marketing Research Lab., USDA, Manhattan, Kansas.
8246. McClellan, W.D. 1981. Production management
techniques for irrigated soybeans. INTSOY Series No. 20. p.
117-22. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean
Production in Arid and Semi-Arid Regions (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: For irrigated soybeans in California, varietal
selection is very important. In California, the Williams
variety has performed quite well at several locations. The
highest yield from a commercial field has been 4,100 kg/
ha [55.3 bu/acre] with this variety. Including the preplant
irrigation, soybeans require 60 to 75 cm of water (2 to 2.5
acre feet) during the crop season. The major soybean pests
include spider mites (Tetranychus urticae; which suck juices
from the plants) and lepidopterous insects.
“The commercial acreage of irrigated soybeans in
California has increased from 2 hectares in 1973 to over
10,000 ha in 1978. The majority of these soybeans have
been planted from mid-June to mid-July as a double crop
following the harvest of a winter cereal grain... Soybean
research has been conducted by the University of California
and the U.S. Department of Agriculture periodically since
1918. Most of the early research indicated that the yields of
commercial varieties tested were too low to be economically
acceptable. With the increased market value for soybeans
in the early 1970s, growers became more interested in
the potential of growing this crop on a commercial basis
under irrigation.” This report concerns research and grower
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experience with soybeans over the last 7-8 years in the hot
and arid San Joaquin Valley of California [just east and
northeast of Bakersfield]. In that valley, the major irrigated
field crops are cotton (the major cash crop; 500,000 ha),
cereal grains (300,000 ha), and alfalfa (250,000 ha). The
Williams soybean reaches maturity in this valley in 125
to 130 days. Address: Formerly: Farm Advisor, Univ. of
California Cooperative Extension Service, Tulare County
(Visalia), California. Now: Plant Pathology Specialist, ICI
Americas, Inc., Goldsboro, North Carolina.
8247. McMurry, Linda O. 1981. George Washington Carver:
Scientist and symbol. Oxford (England), New York, Toronto,
Melbourne: Oxford University Press. x + 367 p. Index. 20
cm. [697* footnotes]
• Summary: An excellent, scholarly biography that separates
the man from his myth. Carver emerges as “a gifted teacher,
a gentle spirit, a keen intelligence and loving friend.” His
work with peanuts and his friendship with Henry Ford are
discussed. In the index (which is poorly done), no mention
is made of Carver’s work with soybeans. However p. 91
states: “Soybeans and alfalfa were only two of several crops
tested by Carver, often in cooperation with the USDA.
Strangely, he failed in his attempt to cultivate kudzu, but he
was especially delighted with the soybean results because
the crop provided abundant forage ‘of the nicest possible
kind.’ His interest was increased by the visit of a northern
agriculturist to inspect Tuskegee’s soybean work, and he was
intrigued by the growing interest in soybeans as a source of
vegetable oil. In 1914 he expanded his soybean experiments
in cooperation with a New Jersey paint company and tested
five varieties to determine the tonnage of forage, number of
bushels of beans, quantity of oil, and fertilization properties
each variety yielded.” Of the 3 footnotes, one relates only
to kudzu, and the others two are only in the Booker T.
Washington Papers (edited by Louis R. Harlan); they are not
on the microfilm of the George Washington Carver papers
owned by the Library of Congress.
Booker T. Washington died on 14 Nov. 1914. “His death
marked the end of an era both in race relations and in the
career of George Washington Carver. During the next year a
series of events brought Carver out of the shadows and into
a place of national prominence that rivaled Washington’s.”
After giving half a year’s salary to the Booker T. Washington
Memorial Fund, Carver dejectedly wrote Washington’s
secretary, Emmett Scott, “I am sure Mr. Washington never
knew how much I loved him and the cause for which he
gave his life.” Robert Russa Mouton, who took Washington’s
place as principal of Tuskegee brought brighter days for
Carver. In the fall of 1915 Carver received two remarkable
invitations and honors: One to serve on the advisory board of
the National Agricultural Society, followed by one to become
a fellow of the Royal Society for the Arts in Britain. In 1919
Moton gave Carver (now addressed with the prestigious title

of “professor”) an unsolicited increase in salary, Carver’s
first in 20 years. After 1916 Craver, now very busy and often
traveling, gradually discontinued his classroom teaching,
and by 1925 finished his plot work at the experiment station.
He was becoming a “creative chemist.” In Dec. 1916, in his
continued quest for commercial success, Carver submitted
to Emmett J. Scott a list of 15 products “now ready for the
market.” A rubber substitute derived from sweet potato and
various wood stains seemed promising; soybeans were also
on the list. But by 1919 he wished to remain unentangled in
the “business end” of his discoveries.
Prior to 1919 Carver focused his research attention on
sweet potatoes and seemed well on his way to becoming
the “Sweet Potato Man.” But in Sept. 1919 he discovered
peanut milk–”a discovery that ultimately shaped the course
of his career... The creation of the Peanut Man began with
the discovery of peanut milk, and Carver had great hopes for
its commercial success. He envisioned it not as a substitute
for cow’s milk, but as a ‘distinct product in the diet of the
human family” with unique qualities and uses... Carver also
believed that peanut milk provided a cheap source of protein,
for a pint could be made from only a ‘3 ounce glassful of
peanuts.’ Indeed he claimed his method of making milk was
more efficient than that of a cow... Others seemed to agree
that peanut milk was a viable commercial item, but Carver’s
dreams of finally providing a practical product were dashed
when he learned that an Englishman had already patented
a process for making peanut milk in 1917... In 1921 Carver
considered taking ‘out a patent over his by proving my
process is superior in many ways,’ but he never did, and
the Englishman was unable to exploit the patent profitably,
possibly because he demanded $150,000 and a 3 percent
royalty.”
In June 1923 Carver won the prestigious Spingarn
Medal of the NAACP. (The NAACP had been organized
in 1909 during the heyday of Jim Crow legislation as an
alternative to Booker T. Washington’s accomodationist
program; by 1923 the NAACP was winning the battle for
leadership.) In 1928 Carver received an honorary doctor of
science degree from Simpson College in Iowa, which he had
attended from Sept. 1890 to 1891 mainly to study art. This
honorary degree was especially appreciated, since questions
about the title “Doctor” had previously embarrassed Carver.
In 1933 Henry A. Wallace became Secretary of
Agriculture under Franklin D. Roosevelt and served from
1933-1945, later becoming Vice President of the United
States. A renowned plant breeder from Iowa State College,
he had been a boy there when Carver was a student and he
later credited Carver with giving him his first and lifelong
interest in plants. He called Carver the “kindliest, most
patient teacher I ever knew.” An innovative leader, Wallace
sought ways to help hard-hit farmers out of the Depression.
He shifted USDA’s policy away from increasing agricultural
production toward decreasing production and increasing
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demand by finding new uses for crops. “Although utilization
research had never been completely ignored by the USDA,
the Depression marked a turning point, with more emphasis
on the kind of research that Carver had focused on for forty
years. But when the USDA turned serious attention to this
field, it did so with a level of funding that quickly made
Carver’s work obsolete. Section 202 of the Agricultural
Adjustment Act of 1938 provided for four regional research
laboratories ‘devoted primarily to those farm commodities
in which there are regular or seasonal surpluses, and their
products and by products.’ Its enactment was a major victory
for the chemurgic movement, which recognized Carver as
a patron saint... Thus 1938 marked the end of one phase of
Carver’s career. His [declining] health and limited funds
prevented any significant new research. More and more he
came to see himself as a trailblazer who had shown the way
and was now ready to step aside and let others follow his
path.”
In 1935 Austin W. Curtis, Jr. had come to Tuskegee and
soon been accepted by Carver as his assistant. The year 1937
marked the beginning of what became a deluge of awards–
thanks in part to help from Tuskegee and Curtis. That year
Carver was invited to speak at a chemurgic conference
hosted by Henry Ford in Dearborn, Michigan. His speech
was well received. He was invited to the main banquet but,
because of his feels concerning segregation, he made a point
of sitting outside the hall until everyone had eaten, “even
though Henry Ford considered him one of the most honored
guests.” “Ford’s interest in the chemurgic movement drew
him to Carver, and after they finally met at the Dearborn
conference they corresponded and visited each other
regularly. They shared eccentric genius and an enormous
mutual respect.” Carver admired Ford’s policy of hiring
blacks for both skilled and unskilled jobs in his automobile
plants.
On 10 Feb. 1940 the George Washington Carver
Foundation was officially incorporated–again with key help
from Austin Curtis. As early as July 1937 a flyer soliciting
contributions had been distributed, but it was mostly funded
by Carver’s life savings of $32,374. A museum became one
of the foundation’s main activities.
A photo (p. 288) shows Carver and Ford standing
together. Carver was also a close friend of Henry A. Wallace.
In 1939 Carver, though his health had begun to decline
rapidly, traveled to Ways, Georgia, for the dedication of the
George Washington Carver School, established by Henry
Ford on his Ways plantation. Carver spent the entire day with
Ford. In 1942 extensive press coverage attended a “tribute
by Henry Ford, who erected a Carver memorial cabin at
Greenfield Village and established a nutritional laboratory
in Carver’s honor at Dearborn. Carver went to Michigan for
several weeks...” Address: Assoc. Prof. of History, North
Carolina State Univ.

8248. Rackis, J.J. 1981. Comparison of the food value
of immature, mature and germinated soybeans. In: Roy
Teranishi and Heriberto Barrera-Benitez, eds. 1981. Quality
of Selected Fruits and Vegetables of North America.
American Chemical Society Symposium Series No. 170.
Washington, DC: American Chemical Society. ix + 240 p.
See p. 183-212. [92 ref]
• Summary: Contents: Abstract. Introduction: Availability
and consumption patterns of soy proteins: Mature
soybeans. Food value of soybeans with respect to maturity:
Immature soybeans [“green-mature soybeans”], germinated
soybeans, mature soybeans. Compositional changes during
maturation and germination: Oil and protein, minerals
and vitamins, carbohydrates. Antinutritional factors and
protein quality of soybeans with respect to maturity: Trypsin
inhibitors, protein quality, protein digestibility, phytic acid,
hypercholesterolemia, estrogens. Conclusions.
Tables show: (1) Availability and consumption for soy
protein in humans. (2) Fresh weight, dry matter and color
characteristics of maturing soybeans (1969 crop year). (3)
Oil and fatty acid composition of Harosoy 63 soybeans
during maturation. (4) Nitrogen composition of Acme
soybeans during maturation. (5) Trypsin inhibitor activity of
four soybean varieties during maturation and germination.
(6) Effect of maturity on trypsin inhibitor activity and
heat inactivation in soybeans (green-mature, mature,
sprouts; heated by autoclaving at 121ºC for 15 minutes).
(7) Protein quality of immature [“green mature”], mature
and germinated soybeans (Bragg variety). (8) Digestibility
values for germinated legumes and globulin proteins. (9)
Effect of germination on nutritive value of selected legumes.
(10) Changes in phytate content and phytase activity during
germination of soybeans and peas. (11) Estrogenic activity
of common plant foodstuffs (Hops are by far the highest).
(12) Coumestrol content of plant products (Soybean
sprouts are by far the highest). (13) Human exposure to
exogenous estrogens (Morning-after pill: 50,000. Birth
control pill: 2,500. Soybeans: 0.0085). Address: Northern
Regional Research Center, ARS, Science and Education
Adminisration, USDA, Peoria, Illinois 61604.
8249. Rackis, J.J.; Gumbmann, M.R. 1981. Protease
inhibitors: Physiological properties and nutritional
significance. In: R.L. Ory, ed. 1981. Antinutrients and
Natural Toxicants in Foods. Westport, CT: Food & Nutrition
Press. 378 p. See p. 203-37. Presented at a conference held in
Hawaii on 1-6 April 1979. [100+ ref]
• Summary: An excellent review. Heat processing of soya
products for human consumption destroys most but not all
of the trypsin inhibitor activity; it is estimated that 5-20% of
the initial trypsin inhibitor activity remains after processing.
Address: Northern Regional Research Center, Peoria,
Illinois.
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8250. SoyaScan Notes. 1981. Italy: Soybean production,
1981-2014 (Overview). Compiled by William Shurtleff of
Soyinfo Center.
• Summary: After the Nixon administration imposed an
embargo on all exports of soybeans from the United States
in June 1973, Italy (like so many other countries that were
major buyers of U.S. soybeans) realized its vulnerability;
in 1981 Italy began to experiment seriously with soybean
production. That production skyrocketed from only 9,000
metric tons in 1981/82, to 1,751,000 metric tons in 1990/91.
It then began a long, slow decline to 346,000 metric tons in
2008/09, but has been rising for the last 7 years.
Another impetus to domestic production was European
consumers’ dislike of genetically engineered (GE) soybeans.
The other big soybean producer in Europe was France,
which started about 7 years earlier than Italy but had much
smaller soybean production–only about one-sixth as much at
Italy’s peak. The two countries had similar yields–about 3.4
tons/ha.
Data compiled by USDA Foreign Agricultural Service.
With special thanks to Bryan Purcell of FAS.
8251. SoyaScan Notes. 1981. Italy & France: Graph of
soybean production, 1973-2014 (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: After the Nixon administration imposed an
embargo on all exports of soybeans from the United States
in June 1973, Italy (like so many other countries that were
major buyers of U.S. soybeans) realized its vulnerability;
in 1981 Italy began to experiment seriously with soybean
production. That production skyrocketed from only 9,000
metric tons in 1981/82, to 1,751,000 metric tons in 1990/91.
It then began a long, slow decline to 346,000 metric tons in
2008/09, but has been rising for the last 7 years.
Another impetus to domestic production was European
consumers’ dislike of genetically engineered (GE) soybeans.
The other big soybean producer in Europe was France,
which started about 7 years earlier than Italy but had much
smaller soybean production–only about one-sixth as much at
Italy’s peak. The two countries had similar yields–about 3.4
tons/ha.
Data compiled by USDA Foreign Agricultural Service.
With special thanks to Bryan Purcell of FAS.
8252. Vinton 81: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1981. Seed color:
Yellow (dull), hilum yellow.
• Summary: Sources: Iowa Agriculture and Home
Economics Experiment Station. 1981. “Notice of release of
Vinton 81 soybeans to seed producers.” Ames, Iowa. 2 p.
Unpublished typescript. Aug. 14. Vinton 81 is a large-seeded
specialty cultivar similar in performance to Vinton, but with
resistance to races 1 to 3 and 6 to 9 of phytophthora rot. It
will be released on 14 Aug. 1981.

Fehr, W.R.; Bahrenfus, J.B.; Walker, A.K. 1984.
“Registration of Vinton 81 soybean.” Crop Science
24(2):384. March/April. Registration no. 170. The soybean
variety Vinton 81 was developed by the Iowa Agriculture
and Home Economics Experiment Station, the Puerto Rico
Agricultural Experiment Station, and the Ohio Agricultural
Research and Development Center. It is a large-seeded
variety similar to Vinton, except that it has resistance to races
t-3 and 6-9 of phytophthora rot (caused by Phytophthora
megasperma)–to which Vinton is susceptible. Vinton is
a “specialty cultivar” which contains about 45% protein;
100 seeds weigh 22 gm. The line originated from the cross
Harosoy x Higan made by the USDA’s Agricultural Research
Service (ARS) and the Illinois Agricultural Experiment
Station. Seed color: Dull yellow with a yellow hilum.
Maturity: Group I. Best adapted to approximately 42-44º N
latitude.
“Breeder seed of Vinton 81 was distributed to the
foundation seed organization in Iowa for planting in 1981.
Breeder seed will be maintained by the Iowa Agriculture
and Home Economics Experiment Station, Ames.” Address:
USA.
8253. Windish, Leo G. 1981. The soybean pioneers:
Trailblazers, crusaders, missionaries. Galva, Illinois:
Published by the author. viii + 239 p. Illust. No index. 26 cm.
• Summary: Contains many interesting biographies, often
based on the author’s first-hand knowledge. Contents:
Section I: 1. A time to pause and reflect. 2. Dr. W.B. Morse.
3. The Cinderella crop of this century and some orchids long
overdue. 4. First soybean crushing plant (Hull, England;
Seattle, Washington; Elizabeth City, North Carolina). 5.
George M. Strayer (Contains a good history of the American
Soybean Association and Strayer’s role in it). 6. Ersel
Walley. 7. Dr. Harry Miller. 8. Henry Ford. 9. Northern
Regional Research Laboratory. 10. Dr. Reid Milner. 11.
Soybeans in China. 12. The first combine harvesters, the
western migration, and the passing of an era (a good history
of combines in the USA from the 1850s to the present). 13.
Prof. W. Ralph Nave (agricultural engineer, specializing in
improving combine design for harvesting soybeans). 14.
Soybean harvesting equipment.
Section II: 15. August Eugene Staley, Sr. 16. Eugene D.
Funk, Sr. (and the Peoria Plan, p. 74). 17. Dale W. McMillen
[of Central Soya]. 18. Jacob Hartz, Sr. 19. Archer-DanielsMidland Company, Inc. 20. Jay Courtland Hackleman. 21.
Dr. Robert W. Howell. 22. Dr. W.O. Scott. 23. Program.
24. Crop improvement associations. 25. Illinois Crop
Improvement Association. 26. Professor Emeritus Alvin L.
Lang. 27. Morrow Plots.
Section III: 28. Dr. Clyde Melvin Woodworth. 29. Dr.
R.L. Bernard. 30. Theodore Hymowitz. 31. A reluctance to
accept change or progress. 32. Episodes. 33. Russian Tour.
34. South Farm buildings. 35. Soybeans again assert their
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value. 36. Taylor Fouts. 37. Excerpts from the Mumford
Files. 38. Excerpts from the Hackleman Files. 39. Soybean
variety and inoculation demonstrations. 40. The frosted green
soybean dilemma. 41. Soybeans in the Deep South. 42. Mr.
H.G. [sic, George Heartsill] Banks. 43. Dr. E.E. Hartwig.
44. U.S. soybean production. 45 Aquaculture... the world’s
untapped resource (From 1974 to 1979 the harvest from
aquaculture more than doubled to nearly 7 million metric
tons). 46. Almost a century of progress. About the author
(autobiographical): Leo Gilbert Windish was born in 1909.
A retired seedsman, he attended the University of Illinois
in 1927 and 1928. He was close friends with Hackleman,
and wrote this book in fulfillment of a promise he made to
Hackleman, whom he described as “the soybean’s greatest
missionary.” Windish also knew Burlison (the first to
promote soybeans heavily) and Woodworth (the first soybean
geneticist).
Note: Most of the chapters about people contain a
portrait photo of the person on the first page. Address: 101
Exchange St., Galva, Illinois 61434.
8254. Windish, Leo G. 1981. Jacob Hartz, Sr.: Pioneer
seedsman, soybean processor, trailblazer and crusader in
the Midsouth (Document part). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
91-95. Chap. 18.
• Summary: A good history of this pioneer seedsman. “Few
soybean pioneers worked harder than Hartz to promote
soybeans in the south.” “As early as 1925 the Hartz-Thorell
Co. brought in forage types of soybeans and, with the
assistance of the People’s National Bank, gave soybeans to
key farmers on a trial basis to find out if they were suitable
for production in Arkansas county. The forage varieties
were used principally for hay, silage, and for turning under
as a green manure crop. Hartz had several motives in mind
in inaugurating a new crop in the area.” First, he saw at a
very early date that rice farmers in the area “were badly in
need of a crop to help change the rotation, help rid the land
of the plague of watergrasses, and, perhaps of even greater
importance, to restore nitrogen to the soils.” Second, HartzThorell was in the farm machinery business and wanted to
create a need and demand for row-crop equipment.
Among the more popular soybean varieties in the South
in the early 1930s were Otoosan, Virginia, Laredo, Biloxi,
and Mammoth Brown. Soybeans seemed to be an ideal crop
for rotating with rice, and they gave the rice farmer a second
cash crop.
“Production of soybeans for seed and forage in Arkansas
county continues to grow in the early 1930’s, and it was
necessary for marketing facilities to be provided, rather than
storage on the farm and hit-and-miss buying and selling.
The Hartz-Thorell Supply Co. in 1936 undertook building
the first elevator, principally for seed, in time for the fall

harvest.” This elevator, with a capacity of approximately
70,000 bushels, was completed at a cost of $40,000 in
time for the harvest. By 1937 more than 60,000 acres were
planted to soybeans in the Stuttgart area. Hartz said: “From
the start we promised our farmers a cash market for all beans
they would bring to us in marketable condition and suitable
for seed purposes.”
“Hartz shipped the first carload of soybeans for
processing and milling purposes in June 1937, and Hartz
reported in an address later that they expected to ship 25
carloads or more above seed requirements.”
In 1937 Hartz predicted in an address: “In my opinion,
I see soybeans as one of the major crops in the South in the
next ten years.” Note: He was one of the first to realize this,
and his prediction came true. “Our basis of prediction for
soybeans being one of the major coming crops of the south
was based on three fundamental facts: First the adaptability
of the plant in all cotton- and corn-growing sections of the
south; second, the recognized value of soybeans by farmers
as a land-builder and forage crop; and third, the cottonseed
crushing industry of the south was highly over-industrialized
and was clamoring for an auxiliary product which would
keep their plants operating through the off-season and slack
periods. This situation was even more pronounced since the
Farm Bill was passed, curtailing the cotton acreage about one
third.”
Jacob Hartz worked closely with his friend George
Heartsill Banks, who was director of field service for the
Arkansas Cotton Growers Cooperative Association from
1921 to 1926 in Little Rock, Arkansas. He was Director in
Charge of the Rice Branch Experiment Station at Stuttgart,
Arkansas, from 1926 to 1937. He was with Ralston Purina
Co. at Osceola, Arkansas and Kansas City, Missouri, from
1937-1946. Banks liked to refer to soybeans “as being the
triple-threat crop of legume plants, first as a soil builder,
second as a forage crop, and third as a grain crop.”
In 1965 Hartz had 110 certified growers, primarily in
Arkansas, supplying the company with certified soybean
seed. Address: 101 Exchange St., Galva, Illinois 61434.
8255. Windish, Leo G. 1981. Dr. Clyde Melvin Woodworth:
He was the first soybean geneticist. He established a brilliant
record (Document part). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
151-54. Chap. 28.
• Summary: A good, detailed biography of this pioneer
soybean breeder, taken from many sources. Dr. Woodworth
was the first soybean geneticist. In this chapter is printed
the memorial tribute, from Dr. D.E. Alexander’s files, to Dr.
Woodworth by his colleagues at the time of his passing.
“Agricultural science and the Illinois farmer lost
immeasurably in the passing of Clyde Melvin Woodworth on
May 23, 1960. A quiet, sincere, modest, tireless worker, Dr.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2847
Woodworth had devoted 36 years to the service of agriculture
in the University of Illinois College of Agriculture and the
Agricultural Experiment Station when he retired on August
31, 1956. Born in Fulton County, Illinois, in 1888 and reared
in Oklahoma, he received his under-graduate training at
Oklahoma A. and M. College. He pursued graduate studies
at the University of Wisconsin, where he received the M.S.
degree in 1914 and the Ph.D. degree with a major in genetics
in 1920.
“Dr. Woodworth was assistant in agronomy at South
Dakota State College for three years, instructor in genetics
at the University of Wisconsin for six years, scientific
assistant in the U.S. Department of Agriculture for one
year, and assistant pathologist in the U.S. Department of
Agriculture for one year. He came to Illinois in 1920 as
assistant professor of plant breeding, and he was appointed
associate professor in 1923 and professor in 1929. His title
was changed to professor of plant genetics in 1931.
“As chief of the Plant Breeding Division of the
Agronomy Department, Dr. Woodworth made many
contributions as a teacher. Being kindly and approachable,
he was sought out by students, whom he always found time
to advise and counsel. During his period of active service he
directed the training of 39 graduate students who obtained
their Ph.D. degrees, besides a large number of master’s
degree students. These individuals are now teaching, doing
research, or serving in administrative positions in many
states and foreign countries.
“Through his chosen field of work, plant genetics,
he made many contributions to the improvement of crop
plants. He was solely responsible for developing the Illini
and Chief varieties of soybeans, and he had a large part in
developing the Lincoln soybean, which was released jointly
by the University and the U.S. Regional Soybean Laboratory.
He also devoted much time and energy to the improvement
of broomcorn. Two new varieties came from his efforts,
the Okaw released in 1952 and the Clyde in 1958. He also
conducted extensive research in the genetics of corn and
soybeans. For his work he was widely recognized and was
made the recipient of high honors.
“He was the author or joint author of 52 scientific
publications. Most of them report the results of genetic
and plant breeding research with corn, soybeans, wheat,
Datura, barley, oats, castorbeans, and broomcorn. He was
senior author of an important research paper titled ‘Fifty
Generations of Selection for Protein and Oil in Corn.’
“Biographical sketches of Dr. Woodworth appear in
Who’s Who in America and in American Men of Science.
He held membership in the American Association for
the Advancement of Science, the American Society of
Naturalists, the Genetics Society, the American Breeders
Association, and the American Society of Agronomy, of
which he was a Fellow. He was also a member of Alpha
Zeta, Phi Sigma, Gamma Alpha, Gamma Sigma Delta, Phi

Kappa Phi, and Sigma Xi [pronounced “kai”]. He was past
president of the Illinois chapters of Gamma Sigma Delta and
Sigma Xi
“Being cooperatively minded, Dr. Woodworth was
appointed to serve on many departmental and all-University
committees. He was an active church man, being a member
of the Presbyterian Church of Urbana since 1920 and an
elder since 1927. He took an active part in organizing the
Illinois Seed Producers Association and the Illinois Crop
Improvement Association. He was an honorary member of
the American Soybean Association and the Illinois Seed
Dealers Association.
“We, his colleagues, express our respect and
appreciation of him both as a member of the staff of the
University of Illinois and as a friend and associate. We also
record our sense of loss in his death. We move the adoption
of this brief memorial and recommend that copies be sent to
the members of his family.
“O.T. Bonnett, R.W. Jugenheimer, Elmer Roberts, O.H.
Sears, G.H. Dungan, Chairman.” Address: 101 Exchange St.,
Galva, Illinois 61434.
8256. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 155-60. Chap. 29.

• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germ-plasm collection curator.
“Soybean Genetic Improvement in the Midwest
“It was the writer’s great pleasure to interview one of
our nation’s top geneticists, on a beautiful sunny morning in
mid-June, at the Agronomy South Farm. Dr. Bernard greeted
us with a friendly smile, and after exchanging pleasantries
I was immediately aware that here was a man who is
tremendously enthused with the work he chose to make his
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life’s vocation. During the span of our interview, I found Dr.
Bernard to be a modest man, quick to praise his colleagues
and fellow research geneticists, minimizing the brilliant work
he himself has done.
“During the interview the writer learned that Funks
Seeds International had presented Dr. R.L. Bernard with an
award for his work in plant genetics. For our story about
Dr. Bernard’s work, we are reprinting, by permission, much
of the information that was prepared by Dr. R.L. Bernard
relating to his work. Here are his comments:
“Dr. Bernard said he arrived in Illinois in 1954, when
soybeans were already a well-established crop, occupying
4.3 million acres in the state or 27 percent of the nation’s
total acreage. Although it was generally regarded as a
`new’ crop (by some of his colleagues as a temporary crop,
somehow the result of war-time shortages and disruption)
it actually had been well established in Illinois since 1922,
the year in which Illinois became the leading state both in
total production and in area, a position which it has held ever
since.
“Because of the long-term importance of the soybean
crop in Illinois, the University of Illinois was a natural
choice for a major center of soybean production research.
The U.S. Regional Laboratory was established here in 1936,
and through its cooperative research program with state
agricultural experimental stations throughout the soybean
growing area, it became the coordinating center for the
public soybean breeding program. It also became a focal
point for soybean production research by serving as an
analytical laboratory for protein, oil, and other constituents
for soybean researchers throughout the United States by
distributing reprints and other publications, by providing
seed and information from a large soybean germplasm
collection, and especially by sponsoring periodic regional
meetings of soybean researchers.
“Dr. Bernard said he was hired by Herbert Johnson,
head of soybean investigations for USDA in Beltsville,
Maryland. His research in soybean breeding and genetics at
the regional soybean laboratory was closely integrated with
the national USDA soybean production research effort. As a
young beginner, Dr. Bernard worked under the guidance of
Dr. Johnson and J.L. Cartter, who was head of the laboratory
until 1966. His work was coordinated with that of other
members of the research team–Physiologist Robert W.
Howell, Pathologist Donald Chamberlain, Oil Chemist Floyd
Collins, and Protein Chemist Orland Krober.
“There was close coordination between Dr. Bernard’s
work and that of Leonard Williams, whose program of
breeding and genetic research at the University of Missouri
was related to what Dr. Bernard was undertaking. Dr.
Bernard said Williams’ experience was invaluable to him, as
was that of Dr. Albert Probst at Purdue University, Dr. Robert
Weber at Iowa State University, and Dr. Edgar Hartwig in
Mississippi.

“Regional Testing Program: One of Dr. Bernard’s
major duties in the soybean laboratory was to coordinate
the Northern Uniform Soybean Tests, which had been
established by Dr. Cartter and Dr. Williams. These were
the final tests before varieties were released to the farmer.
Dr. Bernard said each spring they procured, packeted, and
mailed out seeds and prepared pertinent entry lists and
instruction sheets for 30 to 45 cooperators in 19 states and
two provinces in Canada.
“Ruth Lawrence worked in his laboratory many years
and directly supervised the seed handling and tabulated the
data. She had a region-wide reputation for diligence and
the attention to detail and accuracy that were so important
to the success of these tests. After her retirement in 1970,
preparation of the seeds and summarizing of the regional
data was ably handled by Donald A. Lindahl. Working
with them, Dr. Bernard coordinated the tests from 1954 to
1973, when the job was transferred to J.R. Wilcox at Purdue
to allow Dr. Bernard to concentrate on the ever-growing
germplasm collection.
“During the 1954-1973 period the varieties released
from this regional program occupied virtually all the acreage
in the northern United States and Canada. Major midwest
breeding programs during this period consisted of one
here and three in Missouri, Indiana, and Iowa as already
mentioned, and that of J.W. Lambert at the University of
Minnesota. It was unusual for such a large and important
crop to be served by so few variety developers. The new
varieties produced were usually better than the Chinese
varieties they replaced in lodging resistance, shattering
resistance, higher oil content with acceptable protein content
and, of course most important, improved seed yield.
“Illinois Breeding Program: Dr. Bernard’s breeding
program to some extent followed up on work begun by his
predecessors Leonard Williams, 1928 to 1950, and Robert
Osler, 1950 to 1953. From material they had initiated, the
variety Shelby was released in 1958 and Wayne in 1964.
Wayne was particularly successful and became, for a time,
the most widely-grown variety in the midwest.
“A very important goal of Dr. Bernard’s breeding effort
was to develop pest resistance. In one of his early projects,
resistance to phytophthora root-rot was transferred to several
commercial varieties by the first successful use of the
backcross method in soybeans. This disease, first indentified
in Illinois in 1955, was causing considerable damage in
low-lying areas of the state and much more extensive
damage in northeastern Indiana, in Ohio, and in Ontario. A
few commercial varieties were resistant to phytophthora,
but several of the most-popular varieties at that time were
unusually susceptible, and this disease caused severe
economic losses in the 50’s and early 60’s.
“Dr. Bernard’s initial work with phytophthora root-rot
was done with James Gerdemann and Maurice Kaufmann,
plant pathologists at the University of Illinois. They
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developed a quick inoculation technique by which resistance
could be ascertained within ten days after planting the
seeds in the greenhouse, and soon identified a major gene
for resistance. Using the back-cross method, Dr. Bernard
transferred this gene to several of the major commercial
varieties, including Clark 63, Harosoy 63, and Chippewa
64 (the year of release of the disease-resistant version was
added to the name of the susceptible variety to distinguish
it). Charles Cremeens, USDA agricultural technician
working with Dr. Bernard, did or supervised most of the
cross-pollination and disease inoculation, and Donald
Chamberlain, USDA pathologist, provided the inoculum.
The new disease-resistant varieties were rapidly accepted
by farmers and by 1966 these and other Illinois-developed
varieties occupied over 60 percent of the midwest acreage
and over 90 percent of the acreage in Canada.
“During this period, several other backcross-derived
phytophthora-resistant varieties were developed and
made available to breeders as germ-plasm releases. These
included resistant versions of the susceptible varieties
Adams, Chippewa, Clark, Harasoy, Wayne, Kent, Lindarin
and Shelby, the latter three developed in cooperation with
the Purdue team of Albert Probst, Kirk Athow and Francis
Laviolette. Some of the varieties also had added bacterial
pustule resistance and yellow hilum, instead of black hilum,
which is undesirable for some human food uses.
“For several years it seemed the phytophthora problem
had been solved, but then root-rot occurred in some fields
of resistant varieties and was identified as a new race of
phytophthora. On further study, pathologists identified
several distinct races of pathogen. Fortunately resistance
to each race has been found in the germ-plasm collection;
however, the breeder is faced by the multiple task of
breeding for resistance to all races. Mr. Cremeens and
Dr. Bernard are working on the problem and the Illinois
Agricultural Experiment Station is releasing two of their
varieties this year, Williams 79 and Corsoy 79, which are
resistant to seven of the nine known races” (Continued).
Address: 101 Exchange St., Galva, Illinois 61434.
8257. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Document part II). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 155-60. Chap. 29.
• Summary: (Continued): “Another major disease, only
recently widely found in the midwest, is soybean cystnematode. In 1966, although it was present in Illinois in
only a few southern counties, Dr. Bernard began a breeding
program for cyst-nematode resistance in cooperation with
the Missouri Delta Center at Portageville, Missouri. Testing
for cyst reaction is done in winter in the Delta Center’s

greenhouses under the direction of Dr. Grover Shannon, and
agronomic evaluation is done in Illinois. Last year, Franklin
was released from this program to replace the old variety
Custer, the only other northern variety (maturity Group
IV or earlier) with resistance to soybean cyst-nematode.
Earlier varieties with resistance are now being tested. Some
have advanced to the regional tests and will be released for
commercial production as soon as the most satisfactory one
or ones can be identified.
“Other pests that have received attention include leafspot diseases, brown stem rot, and the Mexican beetle. Clark
63 (developed cooperatively with Dr. Williams in Missouri),
Wayne, Williams, Woodworth, Union, and Franklin were
also selected as resistant to bacterial pustular leaf spot.
They have become the major Group III and IV varieties
in the southern part of the midwest, and that formerly
prevalent disease has become a rarity. On the other hand,
downy mildew leaf-spot has become very prevalent in the
area because of the high susceptibility of Clark 63, Wayne,
Williams, and Woodworth.
“Dr. Bernard has identified a gene for complete
resistance to downy mildew leaf-spot and has incorporated
it into the variety Union, giving some hope for complete
control of this disease as additional resistant varieties
are released. Brow stem-rot is one of the most prevalent
soybean diseases and appears to increase with frequency of
soybean growing. They have been successful in developing
productive varieties with resistance to brown stem-rot,
discovered by Dr. Chamberlain, at Urbana.
“An extensive program has also been launched for
breeding resistance to Mexican bean beetle in cooperation
with entomologists here, at Purdue University in Indiana,
and at Beltsville Agricultural Research Center in Maryland.
Mexican bean beetle has not heavily infested Illinois soybean
fields yet, but with heavy infestations in nearby Indiana and
Kentucky, as well as in Maryland, it seems wise to start this
effort before the problem actually develops here, especially
since it will take many years to produce a commercially
accepted resistant variety.
“In addition to working on specific pests, Dr. Bernard
has been breeding for improved seed quality, especially
in varieties adapted to southern Illinois, where quality is
so frequently a problem. The related varieties Williams,
Woodworth, and Union have come out of this program.
While there is room for much more improvement, they are
superior in seed quality to the varieties they replaced, and
are also more resistant to lodging and shattering. All three
varieties have gained wide farmer acceptance. Williams is
currently the most popular American variety and is grown
on about 9,000,000 acres annually (1979-1980 figures). Dr.
Bernard’s efforts are now being turned toward selection for
resistance to diaporthe, a fungus involved in the seed-quality
problem, and for resistance to soybean mosaic and beanpod mottle, two virus diseases Dr. Bernard also suspects
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contribute to the seed-quality problem.
“Germ-Plasm: Maintenance of the northern section
of the USDA’s soybean germ-plasm collection has been
one of Dr. Bernard’s major responsibilities. The USDA’s
collection was initiated in 1949, when soybeans had become
an important enough crop to justify a permanent collection of
all available varieties from throughout the world.
“Before then, many hundreds of soybean varieties had
been introduced, especially from eastern Asia, the native
homeland of the soybean, but most of them had been
discarded if not found immediately useful. In 1949, at the
instigation of Martin Weiss, head of the USDA soybean
investigations, the USDA and the experiment stations were
solicited and all varieties of soybean still in existence in
this country were gathered together. They totaled about
2,000. The early-maturing ones were to be maintained at
the University of Illinois by Leonard Williams of the U.S.
Regional Soybean Laboratory, and the late ones (Group V
and later) were to be maintained by Edgar Hartwig at the
Delta Branch Station in Mississippi.
“Thus, when Dr. Bernard arrived in 1954, the collection
was just about four or five years old and there was much
cataloging, identification, and purifying of varieties to be
done. In the next few years, performance tests were run for
all 2,000 varieties and evaluation reports were circulated
to soybean researchers throughout the world. Thousands of
seed packets are sent each year to researchers and these have
been the basis for successful searches for resistance to many
pests and of other research requiring diverse germ-plasm.
“At first, the collection grew rather slowly. Foreign
varieties were sent to the United States from time to time, but
few active solicitations were made. In the past eight years,
the collection has grown much more rapidly, partly because
of trips Dr. Bernard made to Japan and South Korea in 1974.
While in those countries Dr. Bernard collected specimens
himself and made contact with researchers and institutions
that had soybean collections. Subsequently we have received
a large number of varieties from Korea and Japan. The
Urbana collection, which totaled about 2,000 varieties when
Dr. Bernard began working with it, now includes over 6,000
domestic and foreign varieties of cultivated soybeans. Just
within the past year the Soviet Union sent us over 1,500
additional varieties, which are being added to our collection.
“During Dr. Bernard’s trip to Japan, Korea, and China,
he collected some samples of the wild soybean (Glycine
soja), which had never received much attention here or in
Asia. From seven accessions previous to 1968 the wild
soybean collection has grown to include 558 strains, which
provide an interesting subject of study for those interested
in the evolution of the soybean, and are a diverse potentially
new source of pest resistance and other traits desired by
U.S. soybean breeders. In addition to the wild soybean,
there are several other species in the genus ‘glycine,’ all of
them perennial and native to Australia, with the range of

some extending to southeast Asia and the nearby Pacific
islands. When the collection was begun, most American
soybean researchers were unaware of these near relatives
of the soybean. One or two accessions of what was then
known as Glycine javanica, the ‘perennial soybean,’ were in
the initial collection at Urbana, and we have since obtained
several dozen accessions. Although the taxonomists have
now removed this species to the genus Neonotonia it still has
some interest as a not-too-distantly related legume species
and also is a forage crop in its own right in many tropical
areas.
“The other species of the genus were completely
unknown to American agronomists until Dr. Bernard
obtained some seeds of Glycine tabacina, originating in
Australia. These were planted in the agronomy greenhouse
in January, 1958, and produced a small, delicate, viney
plant with soybean-like flowers and very small pods and
seeds. Seeds of several other species have been received
and grown in the greenhouse in subsequent years, and this
collection has stimulated the study of Glycine in this country.
Theodore Hymowitz and Christine Newell of the Department
of Agronomy, have been particularly active in taxonomic
and cytological studies of perennial Glycine species. Their
work has greatly enlarged the collection of these species and
augmented our knowledge about them.
“Current and Future Plans: Today, as more and more
researchers at both public institutions and private seed
companies are getting into soybean breeding, Dr. Bernard
is concentrating more on resistance to pests important
to the Midwest, or of potential importance, and on basic
genetic studies which he hopes will be useful to the many
now engaged in soybean research. In addition, Dr. Bernard
said, ‘We are greatly increasing our efforts in germ-plasm
collecting, documentation, evaluation, and utilization. Before
any more germ-plasm is lost we need to obtain collections
from those areas that have been insufficiently sampled in the
past, such as southern and western China and North Korea.
Available information on the collection is being compiled
and will be made readily available to interested researchers.’
“With the recent additions of USDA pathologist S.M.
Lim and geneticist R.L. Nelson to the staff at the University
of Illinois, Dr. Bernard is hopeful that our program of germplasm evaluation will be greatly increased, and that the
somewhat narrow germ-plasm base of American commercial
soybean production can be effectively enlarged, resulting
in more efficient and stable production.” Address: 101
Exchange St., Galva, Illinois 61434.
8258. Windish, Leo G. 1981. Dr. E.E. Hartwig, Research
Agronomist, Crops Division, Agricultural Research Service,
U.S. Department of Agriculture, Delta Branch Experiment
Station, Stoneville, Mississippi (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
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author. viii + 239 p. See p. 223-25. Chap. 43.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germplasm collection curator.
“No history of soybean pioneering would be complete
without acclaiming the research work of Dr. E.E. Hartwig
and his colleagues. Great credit is due all of the research
personnel at the agricultural experimental stations in each
of those states in the south. The use of soybeans throughout
the south in a relatively short period of time spread like a
‘prairie fire.’ In fact, we might borrow a word from a popular
TV show and term the growth of soybeans in the south as
‘incredible.’
“Perhaps one the key factors in the rapid increase
can be attributed to the introduction of new varieties,
increased yields, phytophthora resistance, and Bedford, a
new soybean resistant to cyst nematodes. Bedford is the
result of the cooperative efforts of two ARS USDA research
workers, E.E. Hartwig located at the MAPES Delta Branch,
Stoneville, Mississippi, and James Epps, located at the West
Tennessee Experiment Station at Jackson.
“Dr. E.E. Hartwig’s reply to our letter seeking
information on the early use of soybeans in the south, is
reprinted. Here is Dr. Hartwig’s most interesting reply:
“Dear Mr. Windish: I have your letter of January 21
in which you state that you are working on a history of
the soybean in the U.S. and would be interested in having
additional background information on the soybeans in the
south. I began my work with North Carolina in March,
1943. The major varieties being grown in North Carolina at
that time were Haberlandt, Tokyo, and Woods Yellow. All
shattered very readily as soon as they had reached maturity.
We had a small increase of the variety Ogden which was
developed in Tennessee. Ogden was a better producer than
the older varieties, but also shattered very soon after reaching
maturity and had green seed coats which were objected to
by the Japanese buyers when they had indicated they were
buying yellow soybeans.
“In 1943, there were still some one-row harvesters in
operation in North Carolina. These harvesters were pulled
by a pair of mules and had a beater which rotated and hit the
plants and knocked out the seed. From this standpoint the
shattering characteristic of the varieties made this method
of harvest workable. However, seed flew in all directions
and only a portion of the seed went into the container on the
harvester.
“A moderate size acreage of soybeans to be harvested
for hay was grown in many of the southern states. Many of
these were black seeded and had a rather viney plant type. As
growers later shifted to growing types of seed for harvest, the
nodulating bacteria had already been established in the soil
through the growing of hay varieties.
“Many of the varieties introduced from northwestern
China, where soybeans were being grown for grain
production, were well suited for production in the north

central states. Consequently, production was started in that
area through the growing of direct introductions from China.
However, there was no comparable grain producing region
in China or Korea having a latitude similar to the southern
U.S. and, consequently, it was necessary to develop varieties
for production in the south before the crop could gain
acceptance.
“As I view the situation, shattering of seed at maturity
was not a problem to the Asiatic farmer since he would
usually have less than one acre as his total crop, which could
be cut slightly green and, with the shattering characteristic,
it was easier to tramp out the seed. For our mechanized
harvesting it was essential to have seed holding.
“I transferred to Mississippi in 1949. At that time there
was a small acreage of soybeans planted for harvest in
the State of Mississippi. The Ogden variety was the best
producer. However, growers regularly reported that harvested
yield went down each day of harvest because of shattering.
When we released the Lee variety in 1954, we stated it
would hold its seed six weeks after it was ready for combine
harvesting. Farmers were very skeptical and some left a few
rows standing the first time they grew them just to see how
long it might hold its seed.
“At the time we started our breeding program to
develop improved types in 1943, we also initiated studies on
cultural practices. By the time interest began to develop in
soybean production in the mid-1950’s, we had information
showing that planting should not be made before day length
reached 14½ hours in early May and also information on
rate of planting, and so forth. Many of our growers had
been interested in planting in early April in order to get
the planting out of the way before they were to start cotton
planting. These early plantings gave very poor results
because of early flowering being initiated by the shorter days
of early April.
“We have attempted to develop a series of varieties
covering a range of maturity so that larger growers could
plant a sequence of varieties covering a range of maturity of
nearly one month. We have also developed varieties giving
proper maturity for the different production regions. We
have also had to give considerable attention to building in
resistance to diseases and nematodes and now, also giving
attention to building a resistance to leaf feeding insects.
“I am enclosing descriptive material of several of the
varieties that we have released over the years. Should you
have additional questions, I would be glad to attempt to
answer them for you.
“Sincerely, Edgar E. Hartwig, Research Agronomist.”
Address: 101 Exchange St., Galva, Illinois 61434.
8259. Wolf, W.J.; Baker, F.L.; Bernard, R.L. 1981. Soybean
seed-coat structural features: Pits, deposits and cracks.
Scanning Electron Microscopy 1981(III):531-44. [23 ref]
Address: 1-2. NRRC, Peoria, Illinois; 3. Univ. of Illinois,
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Urbana.
8260. Wolf, Walter J. 1981. Publications of W.J. Wolf to
1981. Peoria, Illinois. 9 p. Unpublished manuscript. [89 ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
8261. Wuest, Paul J.; Duffy, M.D.; Royce, D.J. 1981. Six
steps to mushroom farming. Pennsylvania State University,
Cooperative Extension Service, Special Circular No. 268. 6
p. [6 ref]
• Summary: Mushroom farming consists of six steps: Phase
I composting (making the mushroom compost), Phase II
composting (finishing the compost), spawning, casing,
pinning, and cropping. In Phase I composting, adequate
nitrogen must be present throughout the process, or else
the process will stop. “Nitrogen supplements in general
use today include brewer’s grain, seed meals of soybeans,
peanuts, or cotton, and chicken manure, among others. The
purpose of these supplements is to increase the nitrogen
content to 1.5 percent for horse manure or 1.7 percent
for synthetic, both computed on a dry weight basis.” A
mushroom consists of the cap, stem, and veil.
Note 1. This bulletin was later reprinted (unchanged)
in various forms, such as Pennsylvania State Univ., College
of Agriculture, Special Circular No. 268. 6 p. Note 2. The
first author’s surname is pronounced “Weest” (rhymes with
yeast). Address: 1. Prof. of Plant Pathology; 2. Research
Asst., Dep. of Agricultural Economics and Rural Sociology;
3. Assoc. Prof. of Plant Pathology.
8262. Eldridge, A.C. 1982. High-performance liquid
chromatography separation of soybean isoflavones and their
glucosides. J. of Chromatography 234(2):494-96. Jan. 15. [9
ref]
• Summary: Soybeans are known to contain several
isoflavones (daidzein, glycitein, genistein) and isoflavone
glucosides (daidzin, glycitein-7-Beta-O-glucoside, genistin)
which have been reported to have estrogenic, antifungal,
and antioxidant activity. Gas-liquid chromatography and
high-performance liquid chromatography have been used to
determine the amount of isoflavones in soybeans.
This study demonstrated the presence in the elution
patterns of soybeans of coumesterol, n-butyrophenone,
three isoflavone glucosides, three isoflavone aglycones. The
amounts (mg/100 gm) of isoflavones in hexane-defatted
soybean meal from Amsoy soybeans (1979 crop) was found
to be: genistin 127, daidzin 62, daidzein 48, genistein 40,
glycitein-7-Beta-O-glucoside 18, glycitein, trace. Address:
Northern Regional Research Center, Agricultural Research,
Science and Education Administration, USDA, 1815 North
Univ. Street, Peoria, Illinois 61604.
8263. Leng, Earl R. 1982. Re: Answer’s to Shurtleff’s

“Questions on soy history in India.” Letter to William
Shurtleff at Soyfoods Center, Jan. 25. 1 p. Typed, without
signature. [2 ref]
• Summary: Prof. Leng gives detailed answers to these four
questions: (1) In 1963-64 soybean trials started at Pantnagar
with little success. Who initiated and was in charge of these?
Was the University of Illinois involved? Ans: “The 1963-64
‘trials’ at Pantnagar weren’t really trials, but modest attempts
by Ed Bay (extension adviser) to see if soybeans would grow
there. Sowings on the flat and ridges were tried; the ridges
seemed to perform better. Yields were very low (c. 10 bu/
acre).
(2) When did the University of Illinois first become
involved with soybean trials in India? Ans: “In 1965, after
W.D. Buddemeier and I had decided to put a soybean project
into our programs at Pantnagar and Jabalpur, we planted
field trials at both locations. The Jabalpur trials were not
successful; some varieties (notably Clark 63) did fairly well
at Pantnagar. We brought in 60 bushels of seed for trials in
1966.” Results are described in: Leng, Earl R. 1969. “U.S.
soybeans perform well in India.” Illinois Research. Fall. p.
10-11. Leng was in charge of the Pantnagar field trials in
1965 and 1966.
“In retrospect, it is clear that yield levels rose sharply as
we learned how to inoculate and as we re-grew soys on the
same fields so that inoculum built up. I’m sure this was the
key to low yield on ‘new’ soybean fields in India. The same
was initially the case in Brazil. Chemical analysis of seeds
showed this clearly.”
(3) In 1978 A.I. Nelson wrote: “In 1966 a
comprehensive project, supported by the Midwest
Consortium for International Activities, was undertaken
to determine if soybeans could be grown with satisfactory
yields in India.” What was this comprehensive project and
what were the results? Ans: The “comprehensive project”
was organized at the University of Illinois in 1966, by Dr.
M.B. Russell, Experiment Station Director, and Dr. Reid
Millner, Head, Food Science Department. When I returned
from India late in 1966, I took over direction of the project
as Assistant Director to Dr. Russell. In 1968, I moved to
the position of Assistant Director, International Agricultural
Programs, under Dr. Buddemeier. Control of the India
project was passed to that office, as part of PIRIDS (Program
for International Research and Development of Soybeans).
This designation was briefly changed to CINTSOY (Center
for International Soybeans) in 1971 and then to INTSOY.
See 1969 paper (cited above) for more details. Also: Leng,
Earl R. 1968. “Soybeans–Potential for extension to areas of
protein shortage.” Economic Botany 22(1):37-41. March.
(10) Anything else you would like to mention? Ans:
“You may (or may not) want to mention that in the late
1960s, with help from the Illinois project, the Oil Mills
division of Swift & Co. (now Esmark) developed detailed
plans for a major, modern solvent extraction plant near
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Delhi. This was in collaboration with Modi Industries, a
major cloth and fiber manufacturer. The central board of
directors of Swift vetoed this plan more or less at the last
minute and it was never implemented. Had it been, I am sure
that India would today parallel Brazil (though on a smaller
scale) as a major soybean producer.”
Note: E.R. Leng was at Pantnagar from Nov. 1964 to
Oct. 1966. Address: Prof. of Agronomy, Univ. of Illinois,
Urbana, Illinois.
8264. Welsh, Susan O.; Marston, Ruth M. 1982. Zinc levels
of the U.S. food supply–1909-1980. Food Technology
36(1):70-76. Jan. [25 ref]
• Summary: Since about 1926, zinc has been recognized
as an essential nutrient for plants and animals; “but it was
not until 1961 that Prasad et al. (1963) described a zinc
deficiency in adolescent Egyptian boys and thus conclusively
demonstrated” that zinc was also essential for man.
Table 2, titled “Estimated zinc levels in the U.S. food
supply 1909-80, per capita per day,” shows that the levels
has been quite constant from 13.0 mg in 1909 to 12.5 mg
(preliminary) in 1980.
Fig. 1 shows that during the period 1909-13 about 56%
of the zinc in the U.S. food supply came from animal sources
and the remaining 44% from plants. In 1980 an estimated
70% came from animals (mainly meat, poultry, and fish) and
30% from plants.
The section titled “Other food groups” states: In recent
years almost equal contributions of zinc–0.4 to 0.6 mg per
capita per day–have come from the following four groups:
(1) eggs, (2) dry beans, peas, nuts, and soy products, (3)
potatoes and sweetpotatoes, and (4) vegetables. Address:
USDA, Human Nutrition Information Service, Consumer
Nutrition Center, Hyattsville, Maryland 20782.
8265. Tallent, W.H. 1982. Shoyu update. Northern Regional
Research Center, Notes from the Director No. 1493. p. 2-3.
Feb. 26.
• Summary: “On February 22-23, Drs. H. Hashimoto
(manager, quality control) and D. Fukushima (executive vice
president and general manager) of Kikkoman Foods, Inc.,
visited the Center [NRRC]. Their Walworth, Wisconsin,
plant, which began producing fermented shoyu in 1973 with
a capacity of 2.6 million gallons per year, now has expanded
to produce about 5.2 million gallons. Their fermentation is
based upon wheat and soybeans. Currently they have about
45% of the soy sauce business in the United States and sales
are increasing rapidly.
“Total U.S. sales of soy sauce in 1956 was about 1
million dollars (consumption 15 ml per capita per year);
this has now increased to 100 million dollars (148 ml per
capita per year). Many years ago we supported yeast genetic
work on this fermentation based upon Dr. L.J. Wickerham’s
(NRRC, retired) demonstration that the shoyu yeast had

mating types and that improved strains could be developed in
a genetic improvement program.
“Kikkoman now has a whole line of dehydrated products
based on shoyu that are used to make instant teriyaki sauce
for chicken, beef, and seafood. A relatively new product is
a steak sauce that contains applesauce, shoyu, spices, and
salt. H.L. Wang and C.W. Hesseltine (FL [Fermentation
Lab]) supplied the Kikkoman visitors with information on
tempeh and pointed out the similarities of the preparation of
this food with their method of producing koji for the shoyu
fermentation. Drs. Hashimoto and Fukushima also talked
with W.J. Wolf and other Meal Products Research (OC
[Oilseed Crops]) members concerning isoflavone analysis,
phosphatidyl-choline autoxidation, and nutritional properties
of soybean proteins.” Address: Center Director.
8266. Friedrich, John P.; List, Gary R. 1982. Characterization
of soybean oil extracted by supercritical carbon dioxide and
hexane. J. of Agricultural and Food Chemistry 30(1):192-93.
Jan/Feb. [12 ref]
• Summary: Complete extraction of full-fat soybean flakes
with supercritical carbon dioxide yields “an oil that is
comparable to hexane-extracted oil except for significantly
lower chromatographic refining loss and phosphorus
content.”
Essentially all of the oil in the USA is extracted
with hexane. Address: Northern Regional Research
Center, Agricultural Research, Science and Education
Administration, USDA, Peoria, Illinois 61604.
8267. Hanthorn, Michael; Osteen, M.; McDowell, R.;
Robertson, L. 1982. 1980 pesticide use on soybeans
in the Southeast. USDA Economic Research Service,
Natural Resource Economic Division, Staff Report No.
AGES820203. iii + 28 p. Feb. [4 ref]
• Summary: Farmers reported that 18.1 million lb of active
ingredient (a.i.) of pesticides were applied to soybeans in the
Southeast during 1980. Of this, 62.4% was from herbicides,
28.2% from insecticides, 7.7% from nematacides, and 1.2%
from fungicides. The primary types of pesticides and the
name of the pest each was intended to control are discussed.
Address: National Resource Economics Div., USDA,
Washington, DC.
8268. Kogan, Marcos; Kuhlman, Donald E. 1982. Soybean
insects: Identification and management in Illinois. Illinois
Agricultural Experiment Station, Bulletin No. 773. 58 p. Feb.
• Summary: Contents: Introduction. Soybean growth.
Injury to soybean. Identification and biology of insects:
Coleopterous pests [coleoptera = beetles], hemipterous
pests [hemiptera incl. green stink bug], lepidopterous pests
[Lepidoptera = butterflies and moths whose larvae are
caterpillars and worms], orthopterous pests [Orthoptera =
grasshoppers], other pests [incl. leafhoppers, thrips, spider
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mites]. Biological control agents. Crop growth and pest
occurrence. Pest management program. Implementing
the pest management program. Implementation in steps.
Illinois soybean cropping system. Address: 1. Entomologist,
Illinois Natural History Survey, and Prof. of Agricultural
Entomology, College of Agriculture, Univ. of Illinois at
Urbana-Champaign.
8269. Wang, Hwa L.; Hesseltine, C.W. 1982. Coagulation
conditions in tofu processing. Process Biochemistry 17(1):78, 11-12. Jan/Feb. [32 ref]
• Summary: Contents: Introduction. Preparation of the
soybean milk. In vitro measurement of protein digestibility.
Evaluation of coagulation conditions. Texture evaluation.
Effect of heat treatment. Effects of coagulants (Calcium
sulfate, calcium chloride, magnesium sulfate, magnesium
chloride). Effects of coagulant conditions. Effect of
coagulation temperature. Effect of mixing on coagulation.
Conclusion.
Figures (all graphs) show: (1) In vitro digestibility
of soybean milk (% of protein digested) as affected by
boiling time. (2) Relationship of concentration and type
of 4 coagulants to the yield of tofu (4 graphs). (3) Forcedistance curve of tofu for brittleness and elasticity (2
graphs) obtained from Instron universal testing machine. (4)
Relationship of concentration and type of 4 coagulants to
the texture characteristics of tofu (4 graphs; cohesiveness,
hardness, elasticity, brittleness). (5) Effect of coagulation
temperature on tofu (2 graphs; gross weight, corrected gross
weight, moisture content, total solids, hardness, elasticity,
cohesiveness).
Tables show: (1) Effect of boiling time on the essential
amino acid composition (g/16 gm of nitrogen) of soybean
milk. (2) Effect of mixing on coagulation temperature in
making tofu. Address: Northern Regional Research Center,
Peoria, Illinois.
8270. Wilcox, J.R. comp. 1982. The Uniform Soybean
Tests, northern states, 1981. West Lafayette, Indiana:
Science and Education Administration, USDA. 208 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1981%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1981.
Strain designation. Methods–1981. Disease. Policy on testing
and release of strains. Uniform test strains released in 1981.
Uniform test locations–1981. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IV.

Note: Harvey D. Voldeng, Ottawa Research Station,
Ottawa, Ontario, Canada, is now the northernmost
participant in Ottawa, Canada. Address: USDA-ARS,
Agronomy Dep., Room 2-307 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-744-8074.
8271. Energy Notes (Agricultural Energy Center, Peoria,
Illinois). 1982. Vegetable oil extraction with supercritical
carbon dioxide. March 15. p. 1-2.
Address: Northern Agricultural Energy Center, 1815 N.
Univ. St., Peoria, Illinois 61604.
8272. Keyser, Harold H.; Bohlool, B.B.; Hu, T.S.; Weber,
D.F. 1982. Fast-growing Rhizobia isolated from root nodules
of soybean. Science 215(4540):1631-32. March 26. [18 ref]
Address: 1&4. USDA ARS, Cell Culture and Nitrogen
Fixation Lab., Beltsville, Maryland; 2. Micriobiology Dep.,
Univ. of Hawaii, Honolulu 96822; 3. China.
8273. Bethlenfalvay, G.J.; Brown, M.S.; Pacovsky, R.S.
1982. Relationship between host and endophyte development
in mycorrhizal soybeans. New Phytologist (London)
90(3):537-43. March. [27 ref]
• Summary: Symbiotic associations of soybeans and the
vesicular-arbuscular mycorrhizal (VAM) fungus Glomus
fasiculatus were grown to maturity in a sand-perlite rooting
medium watered with a nutrient solution containing growthlimiting amounts of soluble phosphorus. Usually such
growth is associated with enhanced mineral uptake and
growth when the supply of relatively immobile nutrient
ions is limiting. Since extraradical hyphae are the organs
responsible for enhanced nutrient uptake, the ratio of
the fungus to root dry weight is proposed as an index of
the endophyte’s usefulness to the host. “High values for
this usefulness index coincided with significant growth
enhancement for the host plant. Source-sink relationships in
the host appear to be a determining factor in the growth of
the fungal endophyte.” Address: Western Regional Research
Center, USDA, Science and Education Administration,
Berkeley, California 94710.
8274. Foreign Agriculture (USDA Foreign Agricultural
Service). 1982. Imports of U.S. soybean oil could stage
comeback in 1982. March. p. 21.
• Summary: U.S. soybean oils have been virtually cut out
of Morocco’s import market for oilseeds the past couple of
years because of stiff competition from other suppliers, most
notably Spain.
8275. Foreign Agriculture (USDA Foreign Agricultural
Service). 1982. Portugal’s increase in crushing capacity to
stimulate soybean imports. March. p. 23.
• Summary: New oilseed crushing equipment coming on
stream during the first quarter of 1982 will just about double
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Portugal’s crushing capacity, pushing the daily total to about
3,000 tons. Soybean imports are expected to more than
double–rising to 750,000 tons in 1982 from 300,000 tons in
1981.
8276. Eldridge, Arthur C. 1982. Determination of isoflavones
in soybean flours, protein concentrates, and isolates. J. of
Agricultural and Food Chemistry 30(2):353-55. March/
April. [9 ref]
• Summary: These commercial soy products have high
estrogenic activity. Their total and individual isoflavone
content was determined by high-performance liquid
chromatography. Dehulled, defatted soybean flours (10
samples) contain the following mean isoflavone content
(mg/100 gm): Genistin 119.8, daidzin 61.7, daidzein 32.8,
genistein 26.6, glycitein 7-Beta-glucoside 12.9. The total of
these numbers is 253.8. The same isoflavones were found
in soy protein concentrates and isolates but in decreased
amounts.
Preparation of extracts: Ground defatted soybean
flour was extracted with several solvents. Refluxing with
80% methanol gave the maximum extraction and most
reproducible results.
Of the commercial soy flours used, one was a true soy
flour (Nutrisoy 7B, made by ADM), and eight were textured
soy flours: TVP (unflavored, ADM), Textratein (Cargill),
Centex 300, 300L, 400, and 400 SL (Central Soya Co.), Mira
Tex (Staley), and Promote III, SL (Griffith Labs).
The soy protein concentrates tested were: Response
(Central Soya Co.), Food protein concentrate (Swift &
Co.), Pro Con 2000 (Staley), Promosoy 100 (Central Soya),
and GL-301 (Griffith Labs). GL-301 had the highest total
isoflavone content (317) and Promosoy 100 had the lowest
(16)–a dramatic difference. Those with the highest isoflavone
content were prepared by aqueous leaching of defatted
soybean flours, whereas those with the lowest content were
prepared by extracting hexane-defatted soybean meals with
alcohols, which removed some of the isoflavones from the
meal.
The soy protein isolates tested were: Edi Pro N, Edi
Pro A, Supro 610, 620, and 710 (all made by Ralston Purina
Co.). Supro 710 had the highest total isoflavone content
(132) and Supro 620 had the lowest (105)–a relatively small
difference. Address: Northern Regional Research Center,
Peoria, Illinois.
8277. Reicosky, David A.; Orf, James H.; Poneleit, Charles.
1982. Soybean germplasm evaluation for length of the seed
filling period. Crop Science 22(2):319-22. March/April. [18
ref]
Address: Dep. of Agronomy, Kentucky Agric. Exp. Station,
Lexington.
8278. Burros, Marian. 1982. Food notes: How about

tofuburgers? New York Times. May 5. p. C9.
• Summary: “When the students at P.S. [Public School]
128, on West 169th Street in Manhattan [New York], were
introduced to tofuburgers last week, some ate them and some
didn’t; some liked them and some didn’t.”
“Two years ago the city received permission from the
United States Department of Agriculture for a pilot program
to serve meatless meals as part of the approved school-lunch
program. The first year 17 schools participated; this year
there are 40. The meatless meals include peanut butter made
with tofu; beans and rice; vegetarian chili, and now, for the
first time, tofuburgers.
“But Barbara Friedlander, nutrition education
coordinator for the city schools, is returning to the stove.
Next time she is going to have the cooks add soy sauce to the
tofu mixture ‘so it will look brown instead of white,’ and she
will have them make hamburgers of a mixture of tofu and
ground beef.” Address: New York.
8279. Shurtleff, William; Aoyagi, Akiko. 1982. History of
green vegetable soybeans and vegetable-type soybeans.
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 24 p.
May 12. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: Comparison of green vegetable
soybeans and whole dry soybeans, vegetable versus field
types. Etymology: green vegetable soybeans and vegetable
type soybeans. Part I: History of green vegetable soybeans
in East Asia. General: How grown and used. China from
2nd century B.C. Japan. Korea and other East Asia. Green
vegetable soybean leaves as a food. Part II: History of green
vegetable soybeans in Europe. Part III: History of green
vegetable soybeans in the United States. Early developments
(1855-1929). William Morse and the popularization
of vegetable-type soybeans. The 1930’s, research and
development. World War II (1940-45). The postwar period
(1946-1974). 1975-1982. Part IV: History of green vegetable
soybeans in Third World countries. Address: Lafayette,
California. Phone: 415-283-2991.
8280. Bernard, Richard L. 1982. Re: Major varieties of
vegetable type soybeans: Place and year released, and
ancestry. Letter to William Shurtleff at Soyfoods Center,
May 15. 1 p. Handwritten, without signature (carbon copy).
• Summary: This handwritten table has five columns:
Variety–Maturity Group–Breeder–Year Released–Ancestry.
Kim–III–Iowa State Univ., USDA & Weber–1956–
Richland x Sac-2.
Kanrich–III–Iowa State Univ., USDA & Weber–1956–
Kanro-2 x Richland.
Disoy–I–Iowa State Univ., USDA & Weber–1967–
(Ottawa Mandarin x Kanro) x (Richland x Jogun).
Magna–II–Iowa State Univ., USDA & Weber–1967–
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(Ottawa Mandarin x Jogun) x (Ottawa Mandarin x Kanro).
Verde–III–Univ. of Delaware & Crittenden–1967–Aoda
x (Richland x Jogun).
Kahala–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Kaikoo–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Kailua–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Mokapu Summer–IV–Univ. of Hawaii & J.C.
Gilbert–1969–(Hawkeye x FC33243) x Bansei.
Prize–II–Iowa State Univ. & Weber–Pre-1973–
Unknown.
Emerald–IV–Univ. of Delaware & Crittenden–1975–
Aoda x (Hahto x Kent).
Grande–0–Univ. of Minnesota & Lambert–1976–Anoka
x Magna.
Vinton–I–Iowa State Univ. & Fehr–1977–Hark x
[Provar x (Disoy x Magna)].
Vinton 81–I–Iowa State Univ. & Fehr–1981–(Harosoy x
Higan) x Vinton-5.
This information is published in registration articles in
Crop Science, usually during the year or two after release,
except for the Hawaiian varieties which were announced
in HortScience 5(3):146-49. June 1970. Also described
in Hawaiian Agricultural Experiment Station Report 178
(undated).
Update: 1997 Jan. 1. Dr. Bernard enjoys eating green
vegetable soybeans. When they are fresh, in season, he
freezes large amounts of them in small plastic bags. Then
each day of the year, he pulls one bag out of his freezer, boils
them, and enjoys them for lunch with his sandwich made of
whole-grain bread. He is one of the few soybean breeders
or agronomists who enjoys soyfoods! He does not drink
alcohol, makes a sincere effort to eat a healthy diet, and loves
to dance–sometimes every night. Address: Prof. of Plant
Genetics, Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
8281. Shurtleff, William; Aoyagi, Akiko. 1982. History
of whole dry soybeans. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 28 p. May 19. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: How to categorize. Etymology.
Part I: History of whole dry soybeans in East Asia.
General. China. Japan. Other East Asia. Part II: History
of whole dry soybeans in Europe and Australia. Early
developments (1793-1899). 1900-1939. 1940-1982. Part
III: History of whole dry soybeans in the United States.
Cultural background: Poor man’s food with poor image.
Early developments (1855-1899). 1900-1929: World War I
commercial products, USDA work, Seventh-day Adventists.
1930-1959: World War II growth of interest and commercial

products, recipes, drop of interest 1946-1959. 1960-1982.
Part IV: History of whole dry soybeans in Third World
countries. Address: Lafayette, California. Phone: 415-2832991.
8282. Kansas State University, Cooperative Extension
Service. 1982. Soybean handbook. C-449 (Revised ed.). 25
p. May.
• Summary: Contains 11 short chapters on the essentials
of soybean production and marketing: Soybean research.
Varieties. Planting recommendations. Fertility needs. Weed
control. Irrigating soybeans. Soybean diseases. Soybean
insects. Harvesting. Drying and storage. Economics. A fullpage photo on the cover shows a New Holland combine
harvesting soybeans.
8283. Northern Regional Research Center. 1982. Report
of the Northern Regional Research Center. Peoria, Illinois:
NRRC. vi + 144 p. May. No index. 28 cm. [50+ ref]
• Summary: The report summarizes accomplishments, by
each laboratory within the NRRC. Contents: Introduction.
Selected accomplishments. Biomaterials conversion
laboratory. Cereal science and foods laboratory. Fermentation
laboratory. Horticultural and special crops laboratory.
Oilseed crops laboratory.
The two laboratories most involved with soybeans and
soyfoods are: (1) Fermentation laboratory. (2) Oilseed crops
laboratory. Address: USDA, SEA, ARS, NRRC, 1815 N.
University St., Peoria, Illinois 61604.
8284. Pepper, Gary E.; et al. 1982. Illinois grower’s guide to
superior soybean production. Illinois College of Agriculture,
Extension Circular No. 1200. 68 p. May.
• Summary: “This publication was prepared by a committee
of specialists from various departments in the College of
Agriculture, University of Illinois at Urbana-Champaign.”
Address: Cooperative Extension Service, College of
Agriculture, Univ. of Illinois at Urbana-Champaign, UrbanaChampaign, IL.
8285. Price, Charlene C.; Brown, Judy. 1982. A natural twist
to the school lunch program. National Food Review. Spring.
p. 20-22. [7 ref]
• Summary: Natural foods “are inching their way from
specialty stores to supermarkets and into the school lunch
program. As knowledge about the relationship of diet to
health grows, more emphasis is being placed on using
natural, additive-free foods in the school lunch program. In
1980 USDA’s Food and Nutrition Service (FNS) rewrote
the guidelines to reduce the levels of starch, sugar, and fat
in school lunches. The Nutra Breakfast and Lunch Program,
emphasizing natural foods, was introduced in 1976 into
schools in Atlanta, Georgia.
“In 1978, the public school system in Santa Cruz,
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California, became the Nation’s first to experiment with tofu,
an inexpensive protein made from curdled soybean milk. In
1981, USDA granted temporary approval to the Santa Cruz
school system to serve tofu as a primary meat replacer in its
8,000 daily school meals. The approval has since expired,
and reapproval is being sought. Tofu is now federally
reimbursable only if it is used with either eggs, cheese, or
beans which qualify as complete proteins. Santa Cruz claims
that the soybean product has helped cut the program budget
from $1.5 million in 1980 to $1.2 million in 1981. Use of the
tofu has been a big part of the savings because it sells for 45
cents a pound compared with beef which goes for $1.68 and
cheese for $1.27 a pound in that area. The Santa Cruz school
system intends to make even more use of soy products which
are less expensive than animal products.”
Note: This is the second earliest English-language
document seen that contains the term “meat replacer” or
“meat replacers” (with any combination of quotation marks).
Address: USDA. Phone: 202-447-6363.
8286. Welch, Ross M.; House, William A. 1982. Availability
to rats of zinc from soybean seeds as affected by maturity
of seed, source of dietary protein, and soluble phytate. J. of
Nutrition 112(5):879-85. May. [27 ref]
• Summary: Male rats were used to evaluate the availability
of zinc in soybean seeds (variety Amsoy) as affected by
maturity of seed, dietary protein source, and exogenous
dietary sodium phytate. The soybean plants were fed a zinclabeled nutrient solution that contained two different levels
of zinc sulfate: 0.0666 or 0.262 ppm. The zinc content of
the seeds was increased by increased zinc content of the
solution. Immature soybean seeds had higher levels of zinc
than mature seeds. “Phytic acid concentrations averaged
about 0.6 and 1.7% dry weight in immature and mature
seeds, respectively.” Seeds of each type were added to the
diets of zinc-depleted rats.” Rats fed mature, high-phytate
seeds absorbed about 60% on the zinc in the seeds, while rats
fed immature low-phytate seeds absorbed about 89% of the
radio-labeled zinc.
The source of dietary protein (whether egg albumen or
soy protein) made no significant difference in the amount of
zinc absorbed by the rats. Address: ARS, U.S. Plant, Soil and
Nutrition Lab., Tower Rd., Ithaca, New York 14853.
8287. SoyaScan Notes. 1982. What are piima and viili?
(Overview). June 17. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Piima and viili are two traditional cultured dairy
milk products which have long been very popular in Finland.
The two words are not clearly differentiated, for various
reasons. First, the word “piima” is often used generically
to refer to all of the many Finnish cultured milk products.
Second, viili traditionally referred to the choice, rich, creamy
(high-fat) layer that formed on the top of a bowl of piima;

the less rich, bottom portion, specifically called piima, was
often served as a refreshing drink. Today, however, viili and
piima are generally made separately; viili is thicker and more
stretchy. Finally, there are a number of similar or slightly
different cultured milk products, which have various names
in different parts of Finland. For example, viili is stretchy
in west and north Finland, but not in East Finland. A similar
stretchy product in west and north Finland is pitkapiima,
while viilipiima is a cultured milk drink. Related products
are taette milk in Norway, tatmjolk and langmjolk in Sweden,
and skyr in Iceland. Swedish-speaking Finns have lang fil.
All of these products have a thick, rich consistency with
some degree of stretchiness (ropiness) plus a delicate, subtle
sweetness; they are not sour like yogurt. Kokkeli piima is
like buttermilk.
Since ancient times piima and viili have been made
in individual Finnish homes, although today the custom is
gradually dying out, since store-bought products are readily
available (sold in cups like sour cream) and fewer people
raise their own cows. Traditionally each family kept its own
culture going. Roughly a tablespoon of starter culture, taken
from a previous batch, was spread over the bottom of a large
bowl, typically 6 inches in diameter and 2½ inches deep.
Each family member had his or her own bowl, used solely
for this purpose. The microorganisms for both products
are lactic acid streptococci; the predominant species is
Streptococcus cremoris, but S. lactis and S. diacetilactis
are also abundant. In viili a significant proportion of these
microorganisms are slime/capsule formers; microscopic
analysis shows that many of the individual organisms,
composed of chains of bacteria (streptococci), form a
thin jellylike capsule around them. Moreover, in viili, a
surface-growing milk mold (Oospora lactis or Geotrichum
candidum) is usually present; it forms a prized, velvet-like
layer on the surface of the unhomogenized milk. In addition,
most traditional viili cultures contain some (nonessential)
yeasts. There is a widespread but apparently unfounded
folk belief, first reported by Weigmann in 1899 and OlsenSopp in 1912, that taette or piima can also be made by
adding leaves of butterwort (Pinguicula vulgaris) or sundew
(Drosera rotundifolia), small Scandinavian herbs (Kon
1959).
The earliest known attempt to make these Finnish
cultured foods using soymilk dates from 1978, when Pat
Connolly, who had long been selling piima starter in the USA
(La Mesa, California), made soymilk piima at home, using
a recipe for soymilk from The Book of Tofu by Shurtleff and
Aoyagi. She reported in a letter to Shurtleff (May 1979) that
soymilk turned into piima faster than dairy milk; soy piima
had a thicker and better consistency, and was liked by all
who tasted it. 1-2 tablespoons of piima per pint of soymilk
were incubated at 27ºC (80ºF). Thereafter she advertised
that her starter could be used to make good soymilk piima. A
discussion of soymilk piima and viili, and their commercial
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production, was given in Tofu & Soymilk Production (1979)
by Shurtleff and Aoyagi, based largely on information
obtained from Pat Connolly.
The earliest known viili to come to the USA from
Finland arrived in about 1900 with the Kinnunen family, who
lived in Fort Bragg, northern California. It was popular in
the Finnish community there. It might have stayed isolated
in the community had not Gordon McBride, whose mother
was a Finn from that community, and Betty Stechmeyer,
started a small business named GEM Cultures in Fort Bragg
in July 1980. They started selling tempeh starter cultures,
but they soon added viili culture to their line of products.
In December 1980 they made the world’s first batch of
soymilk viili, which they liked very much, although they
found that it was not stretchy, and it was easier to propagate
the starter on cow’s milk than on soymilk. Soymilk viili
has much less beany flavor than the soymilk from which it
was made. The first popular article on viili in the U.S. was
written by McBride and Stechmeyer for the Summer 1981
issue of Soyfoods magazine. In the article they called the
product “viilia” (as they had heard it called by local Finns),
the partitive case of the noun viili. Mention of soy viili next
appeared in the October 1981 issue of East West Journal
in an article by Rebecca Greenwood, and a third article by
Shurtleff in the Winter 1982 issue of Soyfoods pointed out
that the product was always called “viili” not “viilia” in the
literature.
Starting in early 1981, Shurtleff and Aoyagi did
extensive home research on soymilk viili and found it was
best if 2 teaspoons of honey and 4-8 drops of vanilla were
added to each quart of soymilk prior to incubation. By
early 1981 Hesseltine and Wang at the Northern Regional
Research Center were investigating both dairy and soymilk
viili, and planning to publish their findings. There was an
interest in the formation of vitamins, reduction of beany
flavors, and decrease of flatulence-causing oligosaccharides
during fermentation, in the best microorganisms for soymilk
viili, and in how to increase or decrease stretchiness. Having
served dairy and soymilk viili to many friends, Shurtleff and
Aoyagi believe they have great potential in the U.S., perhaps
more than yogurt. Yet as of 1982 neither piima nor viili were
being made commercially in America. They deserve much
wider attention.
8288. American Soybean Association. 1982. Soya Bluebook
‘82. St. Louis, Missouri: American Soybean Assoc. 212 p.
June. Index. Index to advertisers. 22 cm.
• Summary: Contents: Organizations: American Soybean
Association, National Soybean Processors Association, Food
Protein Council, Ontario Soya-Bean Growers Marketing
Board, State Research Experiment Stations, United States
Department of Agriculture, Foreign Agricultural Service,
Government Buying Agencies.
Soy product directory: U.S. oil extraction plants /

refineries, non-U.S. oil extraction plants / refineries, soyfoods
manufacturers, industrial product manufacturers, exporters.
Buyer’s guide to products & services: Category listings,
commercial equipment & supplies, soy product processing
equipment & supplies, farm equipment & supplies,
commercial services, manufacturers & suppliers guide.
Soy statistics: Charts [graphs], maps, tables, metric
conversion, glossary of soybean terms, United States
standards for soybeans.
Indexes: Directory (alphabetical company listings),
buyer’s guide (alphabetical company listings), advertisers.
After p. 162 are two beautiful color fold-out maps,
based on USDA figures as of spring 1980. (1) 1979 U.S.
soybean production (bushels) by county. The color coding
shows clearly that counties along the Mississippi River and
in Illinois produce the most soybeans–more than 10 million
bushels per county, in red (2) 1979 soybean acreage by
county. The greatest acreage is found in the red counties
having more than 150,000 acres planted to soybeans.
Address: P.O. Box 27300, St. Louis, Missouri 63141. Phone:
314-432-1600.
8289. Bromfield, K.R.; Melching, J.S. 1982. Sources
of specific resistance to soybean rust (Abstract).
Phytopathology 72(6):706. June.
• Summary: Each of three soybean accessions listed carries
a dominant gene that governs specific resistance to soybean
rust (Phakopsora pachyrhizi).
Note: This is the abstract of a paper presented at a
meeting of the American Phytopathological Society. Address:
USDA, ARS, Plant Disease Research Lab., Frederick,
Maryland 21701.
8290. Food Engineering International (Chilton’s). 1982.
Phil-Asia’s soy oil plant: Various soya products processed
will boost the economy, cut imports. 6(6):48-51, 53. June.
• Summary: In 1979 the EMI Corporation of Des Plaines,
Illinois, was awarded the contract by Phil-Asia Foods
Corp to build this plant near Tabangao, a fishing village in
Batangas province adjacent to a deepwater port. Initially
the plant will process 500 tonnes/day of soybeans, but
eventually will double that. “At the present time, soybean
meal is being imported at the rate of 24,000 tons per month
by the country’s feed mills. Eventually, Phil-Asia’s plant
will produce 22,500 metric tons per month for a direct
substitution of the imported meal.” A key part of the plant
will be the EMI Flash Desolventizing System, originally
developed in the late 1950s by the USDA. The plant is
eventually expected to produce textured vegetable protein
that is tailor-made for local taste preferences. A photo shows
that plant as it nears completion.
8291. Hudson, Michael A.; Toensmeyer, Ulrich C. 1982.
Using commodity futures to reduce the price related risks
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of soybean production. Delaware Agricultural Experiment
Station, Bulletin No. 439. 55 p. June. [10 ref]
• Summary: “Five hedging strategies were examined
between January, 1960, and December 1979: (1) placing
an automatic hedge at the beginning of each period, (2)
placing a hedge at the first opportunity when a favorable
basis emerged, (3) placing a hedge in each period when the
most favorable basis prevailed, (4) placing a hedge at the
first opportunity when the futures price equalled or exceeded
a target price (representing actual cost of production
estimates), and (5) placing no hedge.”
Results of the five strategies showed that “hedging
soybean futures reduced the price-related risks of production
an average of 60% of the time.” Address: Dep. of
Agricultural and Food Economics, Univ. of Delaware.
8292. Shurtleff, William; Aoyagi, Akiko. 1982. Soyfoods
industry: directory and databook. 2nd ed. Lafayette,
California: Soyfoods Center. 56 p. June. 28 cm. [24 ref]
• Summary: A detailed study of the rapidly emerging
soyfoods industry and market. Contains original statistics
compiled by the Soyfoods Center through interviews with
companies. Contents: 1. Terminology: The many types of
soyfoods. I. Traditional low-technology soyfoods. 1A–
Nonfermented soyfoods: Fresh green soybeans, whole dry
soybeans, soynuts and soynut butter, soy sprouts, whole
soy flour & grits, roasted soy flour [kinako] & soy coffee,
soymilk and dairylike soymilk products, tofu (eight types),
okara or soy pulp, yuba.
1B–Fermented soyfoods: Tempeh, miso, soy sauce,
shoyu & tamari, natto & thua-nao, fermented tofu
& soymilk, soy nuggets [fermented black soybeans]
(Hamanatto & tou-ch’ih).
II. Modern soy protein foods: Defatted soy flour, grits
& flakes, soy protein concentrates, textured soy protein
products, soy protein isolates.
III. Soy oil products: Soy salad oil & cooking oil, soy oil
margarine & shortening, soy lecithin.
2. Soyfoods industry directory: Names and addresses of
over 850 soyfoods manufacturers in the Western world, plus
major soymilk, miso, shoyu, and yuba manufacturers in East
Asia. 3. Analysis of the soyfoods industry in the U.S.
4. Trends in U.S. and world soybean production: Graph
of world soybean production (1922-1979) including graphs
for the world total, USA, Asia total, and Latin America.
Graph of U.S. soybean production, yields, and exports
(1924-1979).
5. Analysis of the tofu industry in the West: The U.S.
tofu market: overview and outlook. Graph of the number of
tofu (and tempeh) manufacturers in the West from 1975 to
1982. Four-year analysis of the tofu industry in the West.
Listing of North America’s largest tofu manufacturers and
their weekly tofu output. Japan’s largest tofu manufacturers
and their daily output. Favorite tofu, soymilk, and tempeh

recipes as served at U.S. soyfoods, delis, cafes, and
restaurants, or marketed as ready-to-serve products. Books
on tofu published in America.
6. Analysis of the tempeh industry in the West: Graph of
number of tempeh manufacturers. Recipes. Listing of North
America’s largest tempeh manufacturers and their weekly
output.
7. Analysis of the worldwide soymilk industry: Analysis
of the soymilk industry in the United States. Analysis of
the soymilk industry in Japan. Major Japanese soymilk
companies and their products.
8. Analysis of the soy sauce / shoyu and miso industries
worldwide. Statistics on fermented soyfoods in East Asia.
The soy sauce market in the United States (1981). U.S.
imports of soy sauce. Graph (1947-1981. Source: U.S.
General Imports, Schedule A. Commodity by Country. U.S.
Dept. of Commerce, Bureau of Census). U.S. imports of
soy sauce. Table (1947-1981. Source: U.S. General Imports,
etc. See above). The shoyu / soy sauce market in Japan.
Graph. (1886-1980. Includes: Number of manufacturers. Per
capita consumption. Shoyu production. Kikkoman’s market
share (%)). The miso market in Japan. Graph. (1930-1980.
Includes: Per capita consumption. Total miso production.
Factory production. Number of manufacturers. Home
production. Amount of soybeans used). Overview of the
miso market in the United States. Miso exports from Japan
(1981). Japan’s ten largest miso manufacturers and their
output.
9. Other: Analysis of the soynuts industry in the U.S.
North America’s larger soyfoods delis, cafes & restaurants.
The soybean crushing industry; overview.
10. Soyfoods terminology and standards (Glossary of
soyfoods terms): I. Traditional nonfermented soyfoods: Fresh
green soybeans, okara, roasted soy flour (soy coffee, soy
chocolate), soybeans, soymilk (soymilk ice cream, soymilk
soft serve, frozen soymilk yogurt, soymilk mayonnaise,
soy shakes, soy nog, soymilk whipped cream), soynuts, soy
sprouts, tofu (regular tofu, deep-fried tofu {deep-fried tofu
cutlets called nama-age or atsu-age in Japan, deep-fried
tofu burgers or burger balls, called ganmodoki or hiryozu
in Japan, deep fried tofu pouches (called aburage in Japan;
the words “deep-fried” may be dropped from the names
after the initial usage, and in recipes or on package labels,
if desired}), silken tofu {made without separation of curds
and whey, called kinugoshi in Japan; modern types, all made
with glucono delta-lactone as coagulant, and all known in
Japanese as juten-dofu, are packaged lactone silken tofu,
bagged lactone silken tofu (fukuro-dofu), sealed lactone
silken tofu (buro-dofu), and Ever-Fresh Lactone Silken Tofu
(in Tetra-Pak}), grilled tofu, frozen and dried-frozen tofu.
(Note 1. It is illegal to describe the latter product as “freezedried tofu,” since freeze-drying is a completely different
process), terms associated with making tofu {fresh soy
puree, a coagulant or curding agent, forming box, filter bag
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or pressing sack, tofu comes in cakes, not blocks}), whole
soy flour, flakes and grits, yuba.
II. Traditional fermented soyfoods: Fermented soymilk
products (soymilk yogurt {Soy Yogurt, Soyogurt, Soygurt},
acidophilus soymilk, soymilk kefir, viili, piima, buttermilk
{Soy Kefir, etc.}), fermented tofu (wine-fermented tofu,
brine-fermented tofu), miso (rice miso, barley miso,
soybean miso, Chinese soybean chiang), natto (thua-nao
from Thailand and kinema from Nepal; all are non-salted),
fermented black soybeans [fermented black soybeans]
(Chinese fermented black soybeans know as shih, tou-ch’ih,
tou-shih, or dow-si; savory fermented black soybeans called
Hamanatto in Japan, Daitokuji fermented black soybeans
called Daitokuji natto in Japan, Philippine fermented black
soybeans called tausi or tao-si in the Philippines, Indonesian
soy nugget paste called tauco, formerly spelled tao-tjo,
Malaysian soy nugget sauce called tao-si), soy sauce (shoyu.
The five basic types of Japanese shoyu are: regular shoyu
called koikuchi shoyu in Japanese, light-colored shoyu called
usukuchi shoyu, tamari shoyu, clear shoyu called shiro
shoyu, and rich shoyu called saishikomi shoyu), tempeh,
other fermented soyfoods.
Note 2. This is the earliest document seen (Sept. 2012)
that uses the word “Soygurt” to refer to soy yogurt.
III. Soy oil and modern soy protein foods: soy oil,
defatted soy flour, flakes and grits, soy protein concentrate,
soy protein isolate, textured soy protein products (TSP, TVP
is a registered trademark of the Archer Daniels Midland
Company and cannot be used as a generic name for this
product), meat analogs (foods typically made from spun soy
protein fibers to resemble meat, fish, or poultry products).
11. Names of soyfoods around the world: Names of
40 products. Brazilian / Portuguese names. British English
names. Chinese names (fermented tofu is Toufu-ju or Sufu).
French names. German names. Japanese names. Spanish
names.
12. Key institutions working with soyfoods in the
West: The Soyfoods Center, Soyfoods Association of North
America, INTSOY, American Soybean Association, Bean
Machines, Inc., Soycrafters Apprenticeship Program, USDA
Northern Regional Research Center, Sojaquelle.
About The Soyfoods Center.
Note 3. This is the 2nd market study published by
Shurtleff. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549.
8293. Ko Swan Djien. 1982. Re: History of his work with
tempeh, and why so few Indonesians studied tempeh before
World War II and during the two decades thereafter. Letter
to William Shurtleff at Soyfoods Center, July 1. 2 p. Typed,
with signature on letterhead. [2 ref]
• Summary: Ko studied at the University of Wisconsin
at Madison from August 1959, then did research at the
Northern Regional Research Center (NRRC, Peoria, Illinois),

from February to Aug. 1960. Thereafter he returned to the
Bandung Institute of Technology, where his Laboratory for
Microbiology began doing cooperative research on tempeh
with the Cornell University (New York) and NRRC groups.
Ko’s first article, co-authored with Dr. Hesseltine in 1961,
was titled “Indonesian Fermented Foods.” With this article,
Ko became the second Indonesian to publish scientific
research about tempeh.
It is curious to note that, despite the fact that tempeh
has long been a very important and widely used Indonesian
food, all of the scientific studies on tempeh from 1895 to
1960 (and virtually all of the references in any language)
were done by Europeans living in Indonesia. There are
several reasons for this. First, while Indonesia was a Dutch
colony, very few Indonesians were able to attend a university
or do scientific research of any type. There were very few
Indonesian food scientists or microbiologists and these were
not encouraged to study indigenous foods. Second, During
Dutch colonial rule, public opinion was strongly influenced
by the Dutch emphasis on Western values and lifestyles,
and the devaluation of indigenous values and lifestyles.
Consequently a food such as tempeh, which was unknown in
the West, and which was a low-priced food of the common
people, acquired the image of an inferior, lower-class, or
even poor-people’s food, even though it was consumed by
Indonesians of all classes. No Indonesian scientists felt it
was worthy of their attention or research. Unfortunately, this
attitude persisted even after independence.
“The enclosed photocopy of Indonesian newspaper
articles (from Sept. 1965) illustrates the feeling of
amazement at that time, when a reporter discovered that
I studied tempeh at the university. Headings like ‘Tempe
Naik Tahta’ (Tempeh steps to a higher throne) in large letters
decorated their reports.” Address: Dep. of Food Science,
Agricultural Univ., Wageningen, Netherlands. Phone:
(08370) 84162/82888.
8294. Cartter, J.L. 1982. Re: Thanks for returning the
bulletins. Letter to William Shurtleff at Soyfoods Center,
July 6. 1 p. Handwritten, with signature.
• Summary: “Some time we may get to California and will
drop by to see you. Sincerely, Jack Cartter.” Address: 108 W.
Geo. Huff Dr., Urbana, Illinois 61801.
8295. Foreign Agriculture (USDA Foreign Agricultural
Service). 1982. Greece: Soybean imports from U.S. slated to
grow. July. p. 22.
• Summary: The use of soybeans in Greece has expanded
rapidly in recent years due to the gains in the use of soybean
meal for livestock and poultry feeding. However, since
soybean oil constitutes the main competition for olive
oil–which furnishes income to a relatively large part of
Greece’s farm population–the government requires soybean
processors to export the entire amount of soybean oil they
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produce, thus protecting the Greek olive oil industry. Imports
of soybeans from the U.S. are anticipated to reach 250,000
tonnes in 1982, up more than a third from 1981.
8296. Friedrich, J.P.; List, G.R.; Heakin, A.J. 1982.
Petroleum-free extraction of oil from soybeans with
supercritical carbon dioxide. J. of the American Oil
Chemists’ Society 59(7):288-92. July. [15 ref]
• Summary: Supercritical carbon dioxide makes an excellent
solvent for extracting the oil from soybeans. Address:
Northern Regional Research Center, Peoria, Illinois.
8297. Meekins, William C. 1982. Re: Highway historical
marker on A-70, Pasquotank County, for soybean processing
in Elizabeth City, North Carolina: Honoring the work of W.T.
Culpepper. Letter to Mr. George M. Wood, F.P. Wood & Son,
Inc., P.O. Box 155, Camden, North Carolina 27921, Aug. 20.
2 p. Typed, with signature.
• Summary: “On February 2, 1982, I received a letter from
Jerry Cashion, Supervisor, Research Branch, Archaeology
and Historic Preservation Section of the North Carolina
Department of Cultural Resources, Raleigh, North Carolina.
In the letter was the approved wording for the soybean
marker at Elizabeth City. It read: ‘Soybean Processing–
Commercial processing of domestic soybeans in U.S.
began in 1915 at plant two miles north. Manager was W.T.
Culpepper.’”
“Since then there has been more research on this project
by the Archaeology and Historic Preservation Section and
it was determined that Professor Charles B. Williams of
Camden, North Carolina should receive recognition, if
anyone should, for his pioneering effort in the soybean
program.”
The following handwritten note is enclosed: “William
Thomas Culpepper (1884-1945) a native of Pasquotank
County, is credited with being the first person to process
soybeans commercially. This was done in 1915 at a site on
Knobbs Creek, approximately 2 miles north of this location.
Culpepper later served in the State House of Representatives,
as postmaster of Elizabeth City, and was a state senator at the
time of his death.” Address: 1003 Woodruff Ave., Elizabeth
City, NC 27909.
8298. American Society of Agricultural Engineers, ASAE
Publication. 1982. Vegetable oil fuels. No. 4-82. 400 p. Aug.
• Summary: The proceedings of this international conference
on plant and vegetable oils as fuels contain 44 articles /
papers by leading researchers worldwide. Held 2-4 Aug.
1982 at Fargo, North Dakota. While the majority of the
papers deal with the potential of raw vegetable oils as fuel,
several papers discuss the production of esters and the use
of esters as engine fuels that showed more promise than did
the raw oils. Scientists from Brazil, the Republic of South
Africa, the Northern Regional Research Center (Peoria,

Illinois), the University of North Dakota, and Deere and
Company all made presentations regarding the conversion
of vegetable oil, primarily sunflower oil, to methyl esters.
References to transesterification of vegetable oils cited by
these authors include one published in the J. of the American
Chemical Society in 1911, and others in 1944, 1948 (process
patents), 1974, etc. The transesterification process was well
known and useful for purposes other than diesel fuel well
before 1982. But by 1982 the transesterification process was
being adapted to produce a fuel. Address: ASAE, St. Joseph,
Michigan.
8299. Chang, K.C.; Marshall, H.F.; Satterlee, L.D. 1982.
Sulfur amino acid stability. Hydrogen peroxide treatment
of casein, egg white and soy isolate. J. of Food Science
47(4):1181-83. July/Aug. [19 ref]
• Summary: Eggs white solids, soy protein isolate, and
casein were treated with different levels of hydrogen
peroxide at both 40 and 90ºC. “Of the three proteins studied,
the methionine and cysteine / cystine residues in egg white
solids were the least stable under oxidizing conditions,
whereas those present in soy protein isolate and casein
were more stable.” Address: 1. Food Protein Research
Group, Univ. of Nebraska; 2. USDA-SRRL, New Orleans,
Louisiana; 3. Chinese Culture Univ., Yam-Ming-Shan,
Taiwan.
8300. Freedman, B.; Pryde, E.H. 1982. Fatty esters from
vegetable oils for use as a diesel fuel. American Society of
Agricultural Engineers, ASAE Publication No. 4-82. p. 11722. Aug. [11 ref]
• Summary: Vegetable oils have much greater viscosities
and are much less volatile than No. 2 diesel oil. This has
caused problems when such oils are used as a substitute
for diesel fuel. “One promising solution to this problem, as
shown by research in South Africa (Fuls and Hugo 1981) and
elsewhere (Bacon et al. 1981), is to use fatty esters that can
be obtained from the vegetable oils by transesterification.”
Transesterification of sunflower and soybean oils to fatty
esters have been carried out to study their reactions when
used as a diesel fuel.
Note: This is the earliest English-language document
seen (April 2007) that contains the word “esters” (or “ester”),
or the word “transesterification,” in connection with diesel
fuel made from soybean oil. Address: 1. Research chemist.
Both: Oilseed Crops Lab., NRRC, Peoria, Illinois.
8301. Odell, R.T.; Walker, W.M.; Boone, L.V.; Oldham,
M.G. 1982. The Morrow plots: A century of learning. Illinois
Agricultural Experiment Station, Bulletin No. 775. 22 p.
Aug. [13 ref]
• Summary: These plots, located in the center of the
University of Illinois at Urbana-Champaign, were
established in 1876 to study the effects of soils, fertilizers,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2862
cropping patterns, and crop rotations on crop production
and yield. Regular soybean research started in 1967. A cornsoy rotation gives 37 bu/acre unfertilized, 48-50 bu/acre
fertilized. Address: Univ. of Illinois.
8302. Mounts, Timothy L. 1982. Hydrogenation and trans
fatty acids (Interview). Conducted by William Shurtleff of
Soyfoods Center, Sept. 22. 1 p. transcript.
• Summary: There is not much solid data showing that trans
fatty acids pose a health problem for humans. They look
pretty safe. Address: Oil Dep., NRRC, Peoria, Illinois 61604.
8303. McNeil, Maggie. 1982. Soybeans: The payoff from
export promotion. Foreign Agriculture (USDA Foreign
Agricultural Service). Sept. p. 20-22.
• Summary: Every year since 1966, U.S. soybean growers
have been using a checkoff program to invest a small part
of their income in activities designed to create new or
expanded demand for U.S. soybeans overseas. In fiscal year
1982, some 475,000 farmers in 23 states ear-marked nearly
$5 million for these activities. For example, soybean oil
now commands a 50% share of the total German edible oils
market. In 1977 Blauband, a Unilever Co. product, became
the first major identified soybean oil product to hit West
German retail shelves. Address: Soybean update editor,
Information and Education, American Soybean Assoc., St.
Louis, Missouri.
8304. Emken, Edward A. 1982. The safety of hydrogenation,
trans fatty acids, and positional isomers (Interview).
Conducted by William Shurtleff of Soyfoods Center, Oct. 1.
3 p. transcript.
Address: Northern Regional Research Center, Peoria,
Illinois.
8305. Lepley, Kenneth C. 1982. Re: The amount of soybean
meal fed to various species of livestock and poultry. Letter
to William Shurtleff at Soyfoods Center, Oct. 6–in reply to
inquiry. 3 p. Typed, with signature.
• Summary: According to Dr. George Allen of the USDA
in Washington, DC, their best estimates of the amount of
soybean meal fed in the USA from the 1980-81 soybean
crop are: Poultry 46.3% (incl. broilers 21.1%, layers 12.6%,
turkeys 7.9%, and pullets 4.7%), swine 32.6%, cattle 17.4%
(incl. beef cattle 9.0%, and dairy cattle 8.4%), sheep 0.1%,
other 3.6%.
The amount of soybean meal fed to beef and dairy cattle
is decreasing. Dehulled soybean meal typically contains 4752% protein. Address: Technical Director-Animal Nutrition,
Market Development, American Soybean Assoc., 777 Craig
Road, St. Louis, Missouri 63141. Phone: (314) 432-1600.
8306. Tallent, W.H. 1982. UJNR Toxic Microorganisms
Panel. Northern Regional Research Center, Notes from the

Director No. 1524. p. 3. Oct. 29.
• Summary: The meeting was held at the Food Research
Inst., Univ. of Wisconsin, from Oct. 17-22. United States was
represented by Dr. C.W. Hesseltine, NRRC. “In scientific
sessions, 2½ days were devoted to mycotoxin and bacterial
toxins. After a tour of the Biotron on the University of
Wisconsin Campus, the panelists visited the Kikkoman plant
at Walworth, Wisconsin. This plant in 10 years has doubled
in size; it now uses 30,000 acres of soybeans and at least
as many acres of wheat in soy sauce (shoyu) production.
The operation is controlled by 6 team leaders, who develop
consensus decisions with others in their groups. The terms
‘foreman’ and ‘supervisor’ are never used. Turnover of
employees is only a tenth that of American companies, and
absentee figures are only a fifth of that found in industries
in the surrounding area. Last year production of shoyu
amounted to 5 million gallons in this plant. Shoyu is sold
in various quantities, up to 50-gallon drums; these larger
quantities are sold to other [food] companies for flavoring
purposes.
Note: Lite shoyu is being discussed. This plant supplies
the U.S., Canada, and parts of Europe. The fermentation
tanks are 17,000 gallons capacity. Address: Center Director.
8307. Foreign Agriculture (USDA Foreign Agricultural
Service). 1982. Indonesia: Imports of U.S. soybeans to climb
in 1982. Oct. p. 12.
• Summary: Imports of U.S. soybeans for food use reached
361,000 tonnes in 1981, and could exceed 400,000 tons in
1982. Indonesian soybean output has increased very slowly
in the last few years, so today local beans make up only 60%
of the more than 1 million tons consumed in traditional food
products annually. Poultry feeding is the major outlet for
soybean meal in Indonesia. Aquaculture (a major industry
in Indonesia) also represents a promising area for soybean
meal market development efforts in the future. Soybean meal
purchases totaled 170,000 tons in 1981, and will be higher
this year. The government took over all soybean meal trade
in February 1982, and meal purchases are now being directed
to the U.S. and away from Brazil.
8308. Foreign Agriculture (USDA Foreign Agricultural
Service). 1982. Malaysia: New outlet opens for U.S.
soybeans. Oct. p. 13.
• Summary: The advent of soybean crushing in Malaysia
last year has created a new market for U.S. soybean farmers.
In 1981, soybeans became the leading U.S. agricultural
export to Malaysia–about 89,000 tonnes–roughly three-fifths
of Malaysia’s total imports. However, Malaysia imports
virtually no soybean meal from the U.S. because of China’s
price advantage and a combination of price and ocean
transportation factors favoring Brazilian meal.
8309. Soy-Cot Sales, Inc. 1982. Schedule of events, men
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and women. October 27-29. Peabody Hotel, Memphis,
Tennessee. 20 p. Unpublished typescript. 28 cm.
• Summary: Contents: 1. Schedule of events. 2. Annual
stockholders’ meeting–Agenda, Oct. 28, 8:30–11:15
AM. 3. Annual stockholders’ meeting–Agenda, Oct. 29,
8:30–11:30 AM. 4. 1981-82. Soy-Cot Sales, Inc. Officers,
executive committee, board of directors [all from agricultural
cooperatives]. 5-7. Formative history of Soy-Cot Sales, Inc.
1961-62 (by Glenn Pogeler, acting secretary). 8. Board of
directors meeting, March 13, 1962, Little Rock, Arkansas
(by Glenn Pogeler, Secy-Treasurer). 9-10. Minutes of
meeting of Soy-Cot Sales, Inc., Memphis, Tennessee, May
17, 1962 (by Glenn Pogeler, Secy-Treasurer). 11. Balance
sheets, 31 Aug. 1982 and 1981. 12. Statements of income
and surplus, 31 Aug. 1982 and 1981 (Surplus of $308,615
in 1982 and $229,261 in 1981). 13. Statements of changes
in financial position for the years ended 31 Aug. 1982 and
1981. 14. Schedule of operating expenses for the years ended
31 Aug. 1982 and 1981. 15. Remaining equity allocations
outstanding, 1980, 1981, 1982. Recap of earnings, 19631982 (total earnings $2,728,763). 16. Trend statement.
17. World production of oilseeds–protein meals–fats / oils
(Sept. 1982, FAS [USDA’s Foreign Agricultural Service]).
18. Supply-demand for soybeans 1962/63 vs. 1982/83, for
soybean oil, and soybean meal. Board of trade price ranges.
19. U.S. cotton production, yield, and cottonseed production
1962 vs. 1982. By state and total (Note: Total U.S.
production of cotton has decreased by 23.6% since 1962;
cottonseed production has decreased by 25.9%). 20. U.S.
soybean production and yield 1962 vs. 1982. By state and
total. (Soybean production has 3.43 fold from 669 million
bushels to 2,300 million bushels).
8310. Nelson, A.I. 1982. History of work with soyfoods in
India and at the University of Illinois (Interview). Conducted
by William Shurtleff of Soyfoods Center, Nov. 28. 2 p.
transcript.
• Summary: He went to India for the first time in 1969, for 3
months. At that time very little work was done in the USA on
low-tech soyfoods except soymilk at Cornell and the NRRC
(Peoria, Illinois). He visited Cornell but they were not really
doing anything with soymilk at the time; however they had
worked out plans for a soymilk processing plant. They didn’t
have many food products in mind except soymilk. That lack
is what encouraged researchers at the University of Illinois
(Nelson, Wei, and Steinberg) to start working on developing
a soymilk process, shortly after he returned from India in
1969. Their first soymilk prototype was ready in Jan. 1970.
Then they began to develop weaning foods, breakfast foods,
etc.
Prof. Nelson went to India again from the 1971 (fall) to
1973, almost two full years. He was one of the last to leave
since G.B. Pant University wanted him to continue helping
them. Address: Prof., Dep. of Food Science, Univ. of Illinois.

8311. Foreign Agriculture (USDA Foreign Agricultural
Service). 1982. Recent crushing trial paves way for U.S.
soybean exports. Nov. p. 2.
• Summary: Farmers in Wisconsin, Indiana, and Ohio
donated 100 tons of soybeans to two oilseed mills in Chile
and Venezuela to show that U.S. soybeans can be crushed
efficiently and profitably.
8312. Raper, C. David, Jr. 1982. Plant growth in controlled
environments in response to characteristics of nutrient
solutions. Moffett Field, California: National Aeronautics
and Space Administration (NASA). 103 p. Nov. 28 cm.
Report No. NASA CR-166431. [25 ref]
• Summary: Prepared for Ames Research Center under
NASA Cooperative Agreement NCC 2-1-1. CELSS.
Contains 3 appendixes: 1. Fatty acid composition and
nitrate uptake of soybean roots during acclimation to low
temperatures, by Deanna L. Osmond, Richard F. Wilson, and
C. David Raper, Jr. 2. Assimilation and internal partitioning
of carbon by soybean plants in response to nitrogen stress,
by Thomas W. Rufty, Jr., C. David Raper, Jr., and Stephen
C. Huber. 3. Nitrogen assimilation by soybeans in response
to ammonium and nitrate nutrition, by Thomas W. Rufty, Jr.,
C. David Raper, and William A. Jackson. Address: Dep. of
Soil Science, North Carolina Agricultural Research Service,
North Carolina State Univ., Raleigh, NC 27650.
8313. Hartz, Jake, Jr. 1982. Re: Early history of soybeans
in Arkansas. Letter to Mrs. John B. Kittrell, Sr., 306 South
Third, Augusta, Arkansas 72006, Dec. 17. 1 p. Typed, with
signature.
• Summary: “Dear Mrs. Kittrell: After searching our history
files, I can find no further information to either confirm
or deny the name of Will Campbell as the first planter of
soybeans in Arkansas. All I can tell you with certainty is
that my father, Jacob Hartz, Sr., planted the first soybeans in
Arkansas County in 1926.
“Sorry I was not more help. I hope someone can supply
you with the information you need.”
Note 1. According to Soyfoods Center records, the
earliest date seen for the cultivation of soybeans in Arkansas
was June 1855, by John B. Luce of Fort Smith, Sebastian
County, Arkansas. See Report of the Commissioner of
Patents, Agriculture. 1856. p. 256. For the year 1855. In
1856 a Mr. Douglass of Arkansas reported on successfully
growing soybeans. In Dec. 1898 the Arkansas Agricultural
Experiment Station first reported on its soybean trials.
Note 2. Mrs. Adelia C. Kitrell’s letter of Dec. 7 to Mr.
Hartz says: “In spite of all my research I cannot find anything
that says Mr. Will Campbell of Augusta planted the first ones
[soybeans] in 1924. My problem is another lady says her
father was the first–so what do I do?” Address: P.O. Box 946,
Stuttgart, Arkansas 72160.
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8314. SoyaScan Notes. 1982. Chronology of soybeans,
soyfoods and natural foods in the United States 1982
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. White Wave in Colorado is the first
company to get its tofu placed in the yogurt / dairy case in
supermarkets.
Jan. Legume, Inc. launches Tofu Lasagna, frozen in a
box. It is soon followed by Tofu Ravioli.
Jan. The Incredible Tofu Cookbook, California Style, by
Immegart and Dansby self published.
Jan. New England Soy Dairy launches “Year of the
Dog” Chinese New Year tofu promotion and nets 47%
immediate sales increase.
Jan. Island Spring survives industry’s first publicized
tofu recall and the discovery of new tofu spoilage
microorganism, Yersinia enterolitica.
Jan. ADM becomes sponsor of “This Week with David
Brinkley” on Sunday ABC TV, with 4.4 million viewers.
Jan. Soyfoods Unlimited in California introduces
tempeh burgers and ships them air freight to East Coast
markets; Pacific Tempeh in California follows suit.
Feb. Yuba is first produced and sold commercially in
the Western world by Ken Lee of Soyfoods of America, in
Duarte, southern California. Trial production had begun in
Nov. 1981.
Feb. Soyfoods magazine No. 6 (yellow cover) published.
Feb. Many large ads run by San-J (tamari), New
England Soy Dairy, and Legume in major national trade
journals.
Feb. Unicorn Restaurant in Miami, Florida, has $15,000
gourmet, soy / natural foods banquet to welcome chef Ron
Pikarski, who makes elegant tofu dishes and carves a swan
from soy butter.
Feb. Nasoya buys $50,000 Kutter vacuum-packaging
machine, which helps to popularize this packaging style for
tofu.
March. Tofu Fantasies, by Juel Andersen published by
Creative Arts.
March. USDA issues new school lunch regulations, fails
to approve tofu for use.
March. Inaccurate, damaging article on iron binding by
soy proteins appears in San Francisco Chronicle and Los
Angeles Times.
March. Fifteen soyfoods companies exhibit at Natural
Foods Expo, Anaheim, CA. Richard Leviton gives key
speech. 5,000 visitors see expo. Pacific Tempeh unveils new
full-color tempeh burger poster.
March. Big increase in European soyfoods companies;
there are now 11.
March. Name of The Beanfield newsletter changed to
Soyfoods Monthly.
March. Great Eastern Sun trading company founded in

North Carolina by Barry Evans.
April. At New York’s International Food Show, Quong
Hop, Yeo’s, and President brand soymilks, and Veda’s Bayou
Delights (tofu / tempeh pot pies) exhibit. ADM serves soy
isolate ice cream and soymilk.
April. Quong Hop unveils its new Soy Deli marketing
concept for retail using posters and tofu entrees sold frozen.
April. Jack’s Beanstalk in Utah does creative work at
introducing tofu to institutions. Develops 30 bulk recipe
cards scaled to 100 servings.
April. ADM unveils work with glucono delta-lactone
(GDL) and soy isolates in making tofu.
April. Toyo Shimpo, Japan’s tofu newspaper, gives
extensive coverage to upcoming Soyfoods Come West
conference in Seattle, Washington.
May. Island Spring releases two 5-minute color
video tapes demonstrating tofu cooking for showing in
supermarkets.
May. Public schools in Hawaii are granted permission to
use tofu in meals.
May. Soyfoods Directory and Databook. by Shurtleff
and Aoyagi published by Soyfoods Center, the first book
of its type listing all soyfoods companies and industry and
market statistics, 21 pages. Second edition published in June
as Soyfoods Industry: Directory and Databook, 52 p.
May. William Shurtleff and Mark Fruin receive a grant
from Kikkoman to write a book on soy sauce.
May. Cook with Tofu, by Christina Clarke is 2nd runnerup in R.T. French’s Tastemaker awards for cookbooks.
May. Clearway Tofu sponsors the first Mother’s
Day Tofu Fair in Santa Cruz, California, with tofu recipe
competition, music, and prizes.
June. Vitasoy USA runs color display ads for soymilk on
San Francisco buses.
June. Kibun of Japan exhibits four flavors of soymilk in
Tetra Pak cartons at National Restaurant Show in Chicago,
Illinois.
June 16. The New York Times runs an article on Dieter
Hannig, Director of Food Research for Hilton Hotels. His
many tofu recipes on microfiche are sent to 86 Hiltons
worldwide.
June. Bestways magazine begins 3-part series on
soyfoods by Bonnie Mandoe.
June. The Soy Dairy: A Way to Save the Small Farm, by
MacCormack published by Sunbow Farm.
June. The Book of Nigari Technique (in English)
published by Yoshikawa Kagaku in Japan.
June. Metta Tofu Products in Denman Island, B.C.,
Canada, introduces Frozen Buddha soymilk ice cream.
June. Haarmann & Reimer debuts flavors for tofu and
okara at IFT convention in Las Vegas.
June. Royal American Foods is launched in Kansas City,
Missouri, with $1 million startup capital to sell TVP entrees,
tofu-like products via multi-level marketing system.
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June. Granny Goose Potato Chips does extensive radio
advertising in California for a new potato chip. Ad makes
frequent, positive reference to tofu. First national radio ads
mentioning tofu.
June. Farm Foods presents Ice Bean at American
Booksellers Convention at Anaheim, California, along with
previews of their new tofu cookbook.
July. “Discover Tofu” published by Cosmopolitan
magazine.
July. Farm Foods receives a U.S. trademark for “Ice
Bean” as a soy ice cream.
July. Light Foods excites NNFA convention in New
Orleans, Louisiana, with debut of Light Links, the world’s
first tofu hot dogs.
July. Eden’s Orchard tofu / soymilk ice cream
introduced in New York by Heller Enterprises.
July. Richard Jennings announces a new formula for
okara / barley tempeh; later purchases Southwest Soyfoods,
relocates company in Santa Fe, New Mexico. Continued.
8315. SoyaScan Notes. 1982. Chronology of soybeans,
soyfoods and natural foods in the United States 1982
(Continued) (Overview). Dec. 31. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Continued. July. Turtle Island releases liquid
tempeh starter to industry.
July. Soyfoods magazine No. 7 published by Richard
Leviton, with 4-color cover (brown border) and glossy paper.
July. Bean Machines introduces its new Continuous
Pressurized Slurry Cooker. July. Tofu: Einladung ins
Schlaraffenland (Tofu: Introduction to the Land of Milk and
Honey), by Walter Daenzer published by Verlag Bewusstes
Dasein in Zurich, Switzerland (in German). Europe’s third
tofu book.
July. Using Tofu, Tempeh & Other Soyfoods in
Restaurants, Delis & Cafeterias, by Shurtleff and Aoyagi
published by The Soyfoods Center.
July. Soyfoods Come West, the Fifth Annual Soyfoods
Convention and Expo, in Seattle, Washington, draws
250 people from 12 nations and makes a profit. Plans are
made for a new tofu trade group to represent the larger
manufacturers. Gary Barat of Legume and Steve Snyder lead
this effort to break away from SANA.
July. Diet for a Small Planet, by Frances Moore Lappe,
a completely revised edition, published by Ballantine Books.
Over 2 million copies of the book have been sold since
1971. The new edition contains many new soyfoods recipes,
including 8 tofu and tempeh recipes submitted by Shurtleff
and Aoyagi as part of a recipe contest.
Aug. The BBC of London, England, runs a 30-minute
program on the U.S. tofu industry and market.
Aug. “Why Are Soyfoods Catching On?” by Judy
Brown published in Whole Life Times.
Aug. Soy Protein Council in Washington, D.C. releases

filmstrip on soy proteins.
Aug. Tofu, Tempeh, Miso & Other Soyfoods, by Richard
Leviton published by Keats. 32 p., 15,000 copies printed.
Aug. Mexico announces that it can no longer meet its
foreign debt repayment obligations. The first major debtor
nation to do so.
Sept. New England Soy Dairy launches herb and spice
preflavored tofu in colorful boxes. This is an important
innovation in tofu packaging.
Sept. Miyako / Cold Mountain Miso in Los Angeles
moves into new plant, has $15,000 reopening party.
Sept. Dr. C.W. Hesseltine, at USDA Northern Regional
Research Lab., receives $50,000 research grant to study shelf
life of tofu, tempeh, miso.
Sept. Soyfoods Labels, Posters, and Other Graphics,
compiled and edited by Shurtleff and Aoyagi, published by
Soyfoods Center. 185 p.
Sept. Soyfoods Unlimited runs full-page color ads for
tempeh burgers in national magazines: Vegetarian Times and
New Age.
Sept. Richard Leviton plans to move to Ann Arbor
[Michigan]. Steve Fiering offers to recapitalize Soyfoods
magazine and buy typesetting equipment. Plan dropped by
Fiering in October.
Oct. Legume Inc. has its first of many public stock
offerings; raises $100,000 from sale of stock plus $100,000
from a loan. Legume thus becomes the first of the new wave
of soyfoods companies to be publicly owned. In Nov. 1983
Legume raised $600,000 more, two-thirds from sale of stock
and one-third from debt.
Oct. Richard Leviton does “Soyfoods in the Heartland”
nationwide tour with 13 programs, 11,000 miles. Net loss of
$300 but lots of fun.
Oct. Tofu Cookery, by Louise Hagler published by The
Farm’s Book Publishing Co.
Oct. Tofu Cookery by Fusako Holthaus published by
Kodansha, New York. Japan’s first tofu book aimed at the
American market. Both this and the Farm’s tofu book are
America’s first tofu books with color plates.
Oct. Beatrice Wittels’ CSC sponsors World Food Day in
Philadelphia, with speech by Richard Leviton and soyfoods
banquet. 200 people, including a Pennsylvania senator,
attend.
Oct. South River Farm Miso Co. opens in Massachusetts
as the nation’s second Caucasian-run miso manufacturer. It
was formerly Ohio Miso Co.
Oct. “The Hilton Hotel’s Gourmet Tofu Dishes” by
Clare Barrett published by Vegetarian Times. Dishes made
from Dieter Hannig’s tofu recipes are shown in full color.
Nov. Unicorn Restaurant in Miami, Florida, prepares
three tofu turkeys for Thanksgiving Day.
Nov. Restaurant Business magazine praises Legume
products as “tasty, superb.”
Nov. Whole Life Expo held in New York. Farm Foods
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gives speech on soyfoods.
Nov. “Mainstreaming Soyfoods” by Richard Leviton
published by Vegetarian Times.
Nov. Campbell Soup makes offer to buy Legume
stock. Quaker Oats is reported to make tender to buy any of
America’s largest tofu makers. But nothing happens.
Nov. Pacific Tempeh introduces nitrogen-flush vacuum
packaging for tempeh.
Nov. Well Bean Soy Deli in Santa Cruz changes its
image to “Fast Natural Foods” after soy deli sales sag.
Nov. East West Journal publishes article on The Bridge
tofu company in Connecticut.
Nov. Lane County Natural Foods Assoc. sponsors large,
Natural Horizons Expo in Eugene, Oregon. Richard Leviton
gives speech. Surata Soyfoods and Devi’s Country Soy
Sausages (both of Oregon) have exhibits.
Nov. Quick & Easy Tofu Cookbook, by Yukiko
Moriyama published by Joie in Japan. Aimed at American
market; over 400 full-color photos but poor English
translation.
Nov. La Magie du Tofu (The Magic of Tofu), by
Tremblay and Boyte published by Stanke in Montreal.
Canada’s first original tofu cookbook. It becomes a bestseller.
Nov. Le Plaisir de la Cuisine au Tofu by Marie Poirier
published by Unisoya in Quebec, Canada.
Nov. Cooking with Tempeh, by Claire Seguin published
by Higher Ground Press. America’s second tempeh
cookbook.
Dec. Robert Davis of Light Foods helps establish a soup
kitchen in St. Louis [Missouri]; will provide okara and tofu
scraps free of charge to the city’s indigent.
Dec. Nasoya restyles their tofu dips as “Vegi-Dips” in
new containers.
Dec. Soyfoods of America runs $2,800 large display ad
in Los Angeles Times (circ. 1 million) with tofu recipes.
Dec. Washington Post, in the Style section, says frozen
yogurt is “Out” and frozen tofu desserts are “In.”
Dec. Swan Gardens, Miami, after 3 years of R&D,
announces informally that it has three flavors of “meltable”
cheeselike tofu. It is introduced as Soya Kaas in Feb. 1986.
Dec. Le Tofu dans le Cuisine Macrobiotique, by Eddie
H. Hara published in France by Editions de la Maisnie.
Dec. Since 1974, 25 books on tofu have been published
in the U.S. In 1981 and 1982 publication of books on tofu
in North America and Europe reaches its peak, with 12
published each year.
Dec. There are seven brands of tempeh burgers on the
market; four brands of frozen tofu ravioli; 8 brands of soy ice
creams.
8316. Hennessey, Michael K.; Marston, Normal L. 1982.
Ecological impact of parathion in soybeans. Soil arthropod
fauna (Part II). USDA Technical Bulletin No. 1665. p. 9-23.

Dec. [40 ref]
• Summary: Note: Parts I and II are part of the same bulletin,
but the names of the authors are in reversed order.
Abstract: “A survey of soil arthropods inhabiting
soybean fields in central Missouri was conducted by soilcore sampling and pitfall trapping during July through
October 1974. Two 8-ha fields, separated by 20 m with
equal cropping schedules and similar soil types, were
sampled weekly. One field was sprayed with a single foliar
application of parathion at 0.45 kg AI/ha [AI = active
ingredients] at the midflowering stage, and the other was not
treated. A total of 139 arthropod species were identified from
the study. Populations of selected groups of soil arthropods
were compared before and after treatment both within
and between fields. Of 10 groups of arthropods sampled
in soil cores, populations of 5 groups were reduced and 5
were unchanged within 1 to 3 months following treatment;
populations of all groups were aggregated near the plants
for most weeks, and 4 of the groups were aggregated in
the upper 10.2 cm of soil during the study, irrespective of
treatment. Pitfall trapping revealed that activity of three
groups of arthropods was reduced, one was increased,
and six were unchanged within 1 to 3 months following
treatment.
Introduction: Comprehensive surveys of arthropod
species associated with soybeans have been conducted in
Ohio (1), Minnesota (20), Delaware (26), Maryland (29),
Missouri (3), Arkansas (34), South Carolina (6), and North
Carolina (9), but none included the soil fauna. A survey
of the soil arthropod fauna in soybean fields in Iowa was
conducted, and a list of 208 genera collected was presented
(22). The only soil arthropod species that has been sampled
extensively in soybean fields is the bean leaf beetle,
Ceratoma trifurcate (Forster). A sampling regimen was
developed for the eggs of the species in Illinois (36). The
effects of foliar insecticide applications on populations of
nontarget soil arthropods in soybean fields have not been
recorded.
“Our studies at the Biological Control of Insects
Research Unit in Missouri have focused on understanding
the role of cultural practices in determining the species
composition of the arthropod community in soybean fields.
One such cultural practice is the use of parathion in foliar
spray treatments as recommended for outbreaks of some
phytophagous insects.
“We conducted an experiment during the 1974 growing
season to determine effects of parathion treatment on
populations of nontarget arthropods living in the soil. This
study identified soil arthropod species that were present
in soybean fields, compared population patterns of soil
arthropods in a parathion-treated and an untreated field, and
measured the distribution of populations horizontally within
and between plant rows and vertically in the soil.” Address:
1. Graduate student, Dep. of Entomology, North Carolina
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State Univ., Raleigh, NC 27650; 2. Research Entomologist,
Biological Control of Insects Research Unit, ARS/USDA,
Columbia, Missouri.
8317. Lambert, J.W.; Kennedy, B.S.; Orf, J.H. 1982.
Registration of Simpson soybean (Reg. No. 162). Crop
Science 22(6):1264. Nov/Dec.
• Summary: Developed by the Minnesota Agric. Exp.
Station, Simpson originated as an F5 line from the cross
Steele x Hodson. In 1982, seed was released to certified
growers in Minnesota, North Dakota, South Dakota, and
Wisconsin. Address: 1. Prof. of Agronomy and Plant
Genetics; 2. Prof. of Plant Pathology; 3. Asst. Prof. of
Agronomy and Plant Genetics. All: Univ. of Minnesota, St.
Paul, MN 55108.
8318. Marston, Normal L.; Hennessey, Michael K. 1982.
Ecological impact of parathion in soybeans. Vegetative fauna
(Part I). USDA Technical Bulletin No. 1665. p. iv + 1-8. Dec.
[40 ref]
• Summary: Abstract: “An application of ethyl parathion
to flowering soybeans reduced populations of predatory
arthropods by 66 percent 6 days post-treatment. Egg and
larval parasites of the green cloverworm, Plathypena scabra
(F.), the most abundant caterpillar species, also were reduced.
The green cloverworm population decreased by 83 percent
6 days after the application. Populations of secondary pests
and detritus feeders similarly were affected. Most species
made a remarkable comeback and reached checkfield levels
or higher 4 weeks after treatment.
“The population of green cloverworms increased to
a maximum level 2.3 times higher than in the check field
during pod fill, apparently caused by decreased predation and
parasitism of eggs and early instars. Survival of the resurgent
population was low, however, and few 6th instars were noted
in either the treated or check fields. Percent defoliation and
yield did not differ in the two fields.”
Note: An “instar” is a phase between two periods of
molting in the development of an insect larva or other
invertebrate animal.
“Introduction: Several studies demonstrate that
applications of pesticides to soybeans can have detrimental
effects that may outweigh their immediate benefit. Predators
have been shown to be killed readily (4, 10, 22), and
chemicals disrupt the natural epizootics of fungus diseases
of pest species (7, 9). This often leads to resurgence of
lepidopteran larvae to a level greater than that in untreated
fields (15).
“Insecticides also may disrupt the soil ecosystem. Tests
show that populations of surface-active predators may be
reduced (13, 14), and those organisms responsible for the
breakdown of organic debris may be affected as well (12).
“Our objective in this study was to monitor the effects
of a parathion application on arthropods. We studied all

aspects-plant, soil surface, and sub-soil-with emphasis on
the beneficial organisms. We are reporting here the effect
of the insecticide on arthropods on the plants.” Address:
1. Graduate student, Dep. of Entomology, North Carolina
State Univ., Raleigh, NC 27650; 2. Research Entomologist,
Biological Control of Insects Research Unit, ARS/USDA,
Columbia, Missouri.
8319. Reese, John C.; Chan, B.G.; Waiss, A.C., Jr. 1982.
Effects of cotton condensed tannin, maysin (corn) and pinitol
(soybeans) on Heliothis zea growth and development. J. of
Chemical Ecology 8(12):1429-36. Dec. [22 ref]
• Summary: Pinitol, a growth-inhibiting compound from
soybeans, inhibited the growth of Heliothis zea (Boddie) by
inhibiting ingestion and thus growth. No more details are
given about what pinitol is. Address: USDA, SEA-Western
Regional Research Center, Berkeley, California 94710.
8320. Witkowski, J.F. 1982. A multi-county survey of
insects and mites found on Nebraska soybeans, 1980-1981.
Nebraska Agricultural Experiment Station, Bulletin. No. 549.
23 p. *
Address: Nebraska.
8321. American Soybean Assoc. 1982. Tofu and the
American soybean. Checkoff Successfile. Japan #105. 2 p.
• Summary: Contents: Summary. The problem. ASA’s
program and execution. Results. “In 1958 Japan’s tofu
industry used only 955,000 bushels of U.S. soybeans.
Government restrictions and the tofu industry’s quality
standards held back the growth of U.S. imports by the tofu
industry.” Meanwhile Japanese tofu makers were using
nearly 8 million bushels of soybeans grown in Japan or
imported from China.
Step 1. ASA arranged for two senior Japanese food
scientists to spend several months at USDA’s Northern
Regional Research Lab in Peoria, Illinois. They conducted
research on tofu and miso to determine which U.S. soybean
varieties worked best. “At the same time, ASA, the Japan
Tofu Association, and the Food Research Lab of the Japanese
Ministry of Agriculture repeated the tests using various
varieties of U.S. soybeans.
“The result was the development of a soft tofu
production method, which gave reduced loss of watersoluble proteins and higher yields of tofu [because the tofu
contained more water]. “Most important to U.S. farmers it
was discovered that U.S. soybeans were the most suitable to
the new process.”
Next a “series of technical seminars were held in which
demonstrations were presented to illustrate the superior
quality of U.S. soybeans and the new processing methods.”
Gil Griffis, ASA director for Asia, says, “We succeeded
in destroying the myth that only Japanese and Chinese
soybeans could serve the tofu market.”
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ASA’s next goal was to increase tofu consumption in
Japan. In cooperation with the Japan Tofu Association, ASA
conducted a nationwide series of cooking classes from the
back of a kitchen-equipped bus that traveled from city to
city. New tofu recipes were developed to appeal to the young
homemaker. Several of the cooking seminars were televised,
thus expanding the audience. “In addition, attractive posters
were created and displayed outside nearly 25,000 tofu shops
in Japan.
“Results: After 22 years of promoting U.S. soybeans to
the Japanese tofu industry, the U.S. has made great inroads
into the market. Last year Japan’s tofu industry used nearly
17 million bushels of soybeans. Nearly 16 million bushels
of the total industry purchases [about 94%] came from the
U.S.–the production of over half a million acres of U.S.
soybeans.”
A large graph shows “Consumption of whole soybeans
in foods” from 1975 to 1980 [in Japan]. Tofu and others has
risen from 525,000 tonnes (metric tons) to about 590,000
tones. Miso has remained unchanged at about 180,000
tonnes. Photos show: (1) ASA’s Ms. Kojima with a Japanese
man making tofu in a traditional shop. (2) An ASA cooking
class attended by women. (3) A Kentucky Fried Chicken
outlet in Japan. Address: St. Louis, Missouri 63141.
8322. Ballon, F.B. 1982. Report on the status of grain
legumes production in Philippines. In: 1982. Grain Legumes
Production in Asia. Tokyo: Asian Productivity Organization.
550 p. See p. 491-518. *
Address: Bureau of Plant Industry, Manila, Philippines.
8323. Barker, Randolph; Sinha, Radha; Rose, Beth. 1982.
The Chinese agricultural economy. Boulder, Colorado:
Westview Press. xiii + 266 p. Index. 24 cm.
• Summary: Contains twelve chapters and two appendixes
by various authors; three of these, which contain extensive
information about soybeans in China, are cited separately.
Address: 1. Prof. of Agricultural Economics, Cornell Univ.,
Ithaca, New York; 2. Reader in political economy, Glasgow
Univ., Scotland.
8324. Dunn, John R.; Reynolds, B.J.; Eversull, E.E.; Skinner,
R.A.; Thurston, S.K. 1982. Cooperative involvement and
opportunities in oilseeds. ACS Research Report No. 13. v +
47 p. 28 cm. [28 ref]
• Summary: A very important and original report showing
the relationship between all aspects of soybeans and other
oilseed crops in the USA, and between cooperative and
noncooperative soybean processors. Contents: Highlights
and recommendations. Oilseed crop production: Soybeans,
cottonseed, peanuts, flaxseed, sunflowerseed. Overview
of cooperative oilseed system: Cooperative oilseed flows,
cooperative organizational approaches, vertical integration
by individual cooperatives, horizontal coordination by

groups of cooperatives, vertical coordination by groups
of cooperatives. Oilseed crushing: Soybeans, cottonseed,
sunflowerseed / flaxseed, peanuts, potential new locations
for cooperative crushing, parts inventory for processing
cooperatives. Processing plant output: Soybean plant
output, cottonseed mill output. Processing plant costs:
Soybean plant costs, cottonseed plant costs, economies
of scale. Raw product marketing. Oilseed pricing
mechanisms. Transportation of oilseeds and oilseed products:
Cooperative control of transportation modes, transportation
by cooperative soybean processors. Refining, product
manufacturing, and marketing: Demand for vegetable oil
products, vegetable oil refining, increasing cooperative
refining activity, marketing of vegetable oil products,
manufacturing and marketing meal products, cooperative
brand name oilseed products, retail product quality assurance
association. The export markets for U.S. oilseeds: Global
demand for oilseeds, global oilseed processing, world oilseed
trade flows. Cooperative involvement in oilseed exporting:
cooperative export flows, level of cooperative involvement,
considerations for expansion of cooperative exporting,
advantages and risks for cooperatives in oilseed exporting,
the need for unified cooperative export efforts. Challenges
for oilseed cooperatives: Rail transportation, energy, growth,
competitive pressures and the need for coordination. Selected
oilseeds references. Appendix tables.
Tables related to soy: (1) Regional shares of U.S.
regional soybean production; Averages for 1959-69, 1970-79,
1976-79. (6) Soybean crushing capacity; total cooperative
and noncooperative. Cooperative share of crushing capacity,
1971-1979 crop years. (7) Number of soybean crushing
mills, U.S. total, co-op, and non-coop. Average mill capacity;
U.S., co-op and non-co-op, 1971-1979 crop years. (8)
Soybean crushed, U.S. total, cooperative crush, nonco-op
crush, cooperative share of total crush, 1971-1979 crop
years. (9) Utilization of soybean crushing capacity; U.S.
overall average, noncooperative average, 1971-1979 crop
years.
(10) Soybean crushing capacity shares and cooperative
shares of crushing capacity, by region, 1979. (11) Soybean
crushing capacity and proportion of soybean production
which may be crushed within each region, 1979. (12)
Structural characteristics of the domestic soybean processing
industry in terms of plant numbers and capacities, 1979. (16)
Production of soybean oil and oil products by cooperatives,
1971-1979 crop years (Million pounds and percentage;
Crude oil, degummed oil, lecithin and by-products, refined
oil, hydrogenated oil). (17) Soybean meal production by
cooperatives, 1971-1979 marketing years (Thousand tons
and percentage; Total, high protein meal, low protein meal,
mill feed production).
(20) Processing costs for cooperative soybean
processing plants, 1971-1979, alternative years. (24)
Soybean receiving methods by cooperative plants, 1971-
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1979 crop years (by rail, cooperative owned truck, other
truck). (25) Soybean meal shipment methods by cooperative
plants, 1971-1979 (by rail, co-op truck, other truck, barge).
(26) Soybean oil shipment methods by cooperative plants,
1971-1979 (by rail, truck, barge). (27) U.S. utilization
of soybean oil, by products, by crop years, 1964-1979
(million lb): Shortening, salad and cooking oil, margarine,
other edible, total food, total non-food, total domestic
disappearance.
(30) Total and per capita consumption of fats and oils,
food and industrial products, USA, 1963-1979 (million
lb and per capita) (butter, lard, margarine, shortening,
edible oils, all [oleaginous] food products, all industrial
products, all products). (31) Margarine: Fats and oils used
in manufacture, United States, 1965-1979 (incl. soybean,
cottonseed, peanut, corn, coconut, safflower, other vegetable,
lard, beef tallow). (32) Shortening: Fats and oils used in
manufacture, United States, 1965-1979 (incl. soybean,
cottonseed, peanut, etc.). (34) Selected oilseeds, vegetable
oils, and oilseed cakes and meals: value of U.S. exports,
annual 1973-1979. (35) Major U.S. oilseed and products
exports, 1973-1979 (Soybeans, sunflowerseed, cottonseed,
peanut). (36) Global soybean annual crushing capacities of
major markets, 1979 (Soybean importing countries: Belgium
& Luxembourg, Denmark, France, Italy, Netherlands, UK,
West Germany, Spain, Poland, Yugoslavia, Soviet Union,
Japan, Korea {Rep. of = South}, China {PRC}, Taiwan,
Mexico, subtotal 42%. Soybean exporting countries: USA,
Brazil, Argentina, subtotal 58%). (37) U.S. soybean exports
by region or country of destination, 1973-1979.
(40) Volumes of soybeans handled by regional and
interregional cooperatives and regional cooperative share of
total farm soybean sales, 1972-1979 marketing years. (41)
Soybean shipments to cooperative and noncooperative port
elevators, 1973-1979. (42) Soybean shipments to ports by
port area, by regional cooperatives, 1973-1979 (Atlantic,
Gulf, Great Lakes, Pacific, total). (43) Percent of regional
cooperatives’ soybean sales shipped to port areas 1972-1979.
(44) Cooperative port elevator capacities and share of total
capacity, by port area, 1980.
Figures: (1) Bar chart: Oilseed production by
commodity for selected years, 1959, 1969, 1979. (2) Map
of oilseed production areas, USA, 1979. (3) Cooperative
export channels for raw oilseeds. (4) Cooperative channels
for oilseed products. (5) Cooperative coordination paths
(Complete integration, vertical integration, single activity,
intercooperative coordination). (6) Bar chart: Oilseed
crush shares by commodity for selected years (1959, 1969,
1979). (7) Bar chart: Oilseed production percentage crushed
domestically by commodity for selected years. (8) Map:
Cooperative oilseed processing plants, 1979. (9) Soybean
products. (10) Flow chart: Vegetable oil refining process.
(11) Map: Edible fats and oils refining plants, with maximum
capacity by region, 1975. Continued. Address: USDA

Agricultural Cooperative Service (ACS). Phone: 202-4754929.
8325. Dunn, John R.; Reynolds, B.J.; Eversull, E.E.; Skinner,
R.A.; Thurston, S.K. 1982. Cooperative involvement and
opportunities in oilseeds (Continued, Part II). ACS Research
Report No. 13. v + 47 p. 28 cm. [28 ref]
• Summary: Continued: “Highlights and recommendations”
(p. ii-iii): “Soybeans are the dominant oilseed crop
representing 85.4% of total U.S. oilseed production in
1979. Cottonseed accounted for 7.3%; sunflowerseed 4.4%;
peanuts 2.4%, and flaxseed 0.5%.
“The primary soybean producing regions were the
Corn Belt with 54.9% of total production, Delta States with
15.1%, and Lake States with 8.7%” [see map, p. 3].
“Cooperatives operated 38 oilseed processing plants, 19
of them soybean plants, 17 cottonseed plants, 1 peanut plant,
and 1 sunflowerseed / flaxseed plant.
“Total cooperative soybean crushing capacity was 280
million bushels in 1979-80, representing a 20.7% share of
U.S. crushing capacity and an 8.2% share of world crushing
capacity. Cooperative soybean crushing capacity increased
by 75% during the 1970s... Average plant capacity remained
larger for cooperative than for noncooperative plants
throughout the 1971-1979 period, though the difference
decreased considerably.”
“The Corn Belt had the largest share of U.S. total
crushing capacity with 54.1%, followed by Appalachia with
12.7% and Delta States with 11.2%.”
“The four largest soybean processing firms in terms of
crushing capacity operated 54.5% of total U.S. capacity. The
top eight firms operated 75.1%, and the top 20 firms operated
96.4%. Eight of the top 20 soybean processing firms are
cooperatives.”
“Local cooperatives handled about 40% of farm soybean
sales over the 1970s. Regional cooperatives handled between
19 and 28%, the bulk of which moved from local cooperative
elevators.
“Cooperatives delivered 32% of export soybeans to port
locations and accounted for between 10 and 15% of direct
soybean exports.”
“This report focuses on the opportunities for U.S.
cooperatives to improve their position in the oilseeds
complex as they face increasing vertical integration and
restructuring by large, competing noncooperative firms.”
The report makes five basic recommendations. In the section
on “Oilseed Crushing” under “Soybeans” we read (p. 8):
“In 1979, 86.5% of U.S. oilseed crushing capacity was for
soybeans. Cooperatives operated 19 soybean processing
plants for crop year 1979. Sixteen of these plants were
solvent extraction and the remaining three were screw press
plants.
“The 19 soybean processing plants were owned by
11 cooperative associations. Three cooperatives–Goldkist,
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Farmland Industries, and Land O’Lakes–operated three
plants. Two cooperatives, Agri Industries and Riceland
Foods, operated two plants. Within this group of multipleplant cooperatives were two associations that operated plants
to crush other domestic oilseeds: Goldkist–peanuts, and GTA
Honeymead–sunflowerseed and flaxseed.
“Cooperative share of soybean crushing capacity
showed an upward trend during the 1970’s (table 6) with
cooperatives gaining 1.5 to 2.5 percent over the decade.
“Total crushing capacity for the 19 cooperative soybean
plants was 280 million bushels in 1979. This represented a
20.7 percent share of total U.S. crushing capacity and an 8.2
percent share of global crushing capacity. Capacity for the 16
solvent extraction plants was 278.1 million bushels.
“Since 1971, cooperative soybean crushing capacity
has increased 75 percent. This compares to a 45 percent
increase in noncooperative capacity and a 50 percent
increase industry-wide. The increase in cooperative crushing
capacity is due primarily to acquisition of new plants, though
capacities increased at several cooperative plants.
“The number of soybean crushing plants has decreased
from 123 in 1971 to 94 in 1979.”
Table 6 (p. 9) shows “Soybean crushing capacity–total
cooperative and noncooperative. Cooperative share of
crushing capacity, 1971-1979 crop years. Total U.S. annual
soybean crushing capacity rose from 900 million bushels in
1971 to 1,350 million in 1979. During this period, annual
cooperative soybean crushing capacity increased from 160.2
to 280.0 million bushels, while noncooperative soybean
crushing capacity increased from 739.8 to 1,070.0. Thus, the
cooperative share of total U.S. soybean crushing capacity
rose from 17.8% in 1971 to 20.7% in 1979.
Table 7 (p. 9) shows the changing number of soybean
crushing mills and their annual crushing capacity, 1971-79
marketing years. The total number such mills decreased from
123 in 1971 to 94 in 1979. During this period, the number
of co-op soybean mills increased from 15 to 19, whereas the
number of nonco-op soybean mills decreased from 18 to 75.
The average annual soybean crushing capacity increased
from 7.3 million bushels in 1971 to 14.4 million bushels
in 1979. During this period, the annual co-op capacity rose
from 10.7 to 14.7, while the nonco-op capacity rose from
6.8 to 14.3. Thus, co-op mills tended to be larger during this
period.
The names of various regional cooperative soybean
processors are listed on p. 37. These include Far-Mar-Co,
Gold Kist, Riceland Foods, and Soy-Cot Sales, Inc. Address:
USDA Agricultural Cooperative Service (ACS). Phone: 202475-4929.
8326. Duval, Marguerite. 1982. The king’s garden.
Translated by Annette Tomarken & Claudine Cowen.
Charlottesville, Virginia: University Press of Virginia. 214 p.
Originally published in 1977 as La Planete des Fleurs by M.

Duval.
• Summary: This book is about the Jardin du Roi founded in
1635. It was later named the Jardin des plants, and in 1789
it was integrated into a new, larger ensemble, the Muséum
d’Histoire Naturelle. The new director, René Desfontaines,
was a fine botanist.
The introduction notes that for more than three centuries
France and Frenchmen dominated the field of plant hunting
and international botanical exchanges. Most of the voyages
of botanical discovery were French-sponsored until Captain
Cook’s first voyage to the Pacific and the establishment
of the Kew Gardens, when England became a serious
competitor for leadership in botanical discovery.
In Jan. 1626 Louis XIII decided to create a royal
plant garden in France, a decision recorded by Parliament
on 6 June 1626. The garden was founded in 1635, when
arrangements were completed. Named the King’s Garden
(Jardin du Roi), the park finally opened its gates in 1640
in Paris. It later came to be called the Jardin des plants–
Muséum d’histoire naturelle. Guy de la Brosse supervised
every detail of the planning and construction, assisted by
Vespasien Robin. In addition to the basic medicinal plants,
many exotic and delicate plants and flowers were introduced
and acclimatized. From the late 1600s onward, the French
botanical school was considered the best in the world, with
its great gardens in both Montpellier (the most ancient
botanical garden in France) and Paris. Though most of
the pure research was conducted at Montpellier, Paris fast
became the chief center of attraction for all plant lovers.
“The French began to drink tea only when Anglomania
struck France in the late eighteenth century. For the time
being they were more interested in the soy bean (Glycine
hispida)... (p. 39).
Chapter 7 (p. 64+) is about the lives and botanical work
of Georges Louis Leclerc, comte de Buffon and Jussieu.
Born in 1707, Buffon was a man of impressive stature and
academic achievements. The year 1739 marked a turning
point in Buffon’s life. Previously he had been “budding
genius lacking an object.” That year he decided to devote
himself to the study of natural history, hoping to do for that
subject what Linnaeus (also born in 1707) was to do for
botany. He fulfilled his dream with the publication of his vast
Histoire naturelle. An illustration (p. 64) shows “Le comte de
Buffon.” The French Revolution marked a turning point in
the history of the King’s Garden. Buffon died in 1788, at the
eve of the turmoil after two years of retirement in Montbard.
Address: France.
8327. Hinson, K.; Hartwig, E.E. 1982. Soybean production
in the tropics. Revision 1, by Harry C. Minor. FAO Plant
Production and Protection Paper No. 4. 222 p. Illust. 28 cm.
No index. (Rome, Italy). Original edition was 1977. [168 ref.
Eng]
• Summary: Contents: Introductory note, by Hazim A. Al-
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Jibouri, Senior Officer, Plant Production and Protection
Div., FAO, Rome. Foreword, by William N. Thompson,
Director, International Agriculture, University of Illinois,
Urbana-Champaign. Preface, by Harry Minor, University of
Missouri–Columbia (22 Feb. 1982). Introduction. Botany:
Taxonomy, morphology, Genetic traits of agronomic
importance. Climatic requirements: Temperature, rainfall
patterns, photoperiod response. Soils and soil fertility:
Mineral nutrition (major nutrients, secondary nutrients,
micronutrients, liming), soil management, soil organisms.
Water and management. Varieties and variety development:
Variety adaptation, variety development (germplasm sources,
varietal improvement programs, breeding procedures, how
to make crosses). Cultural practices: Date of planting,
varieties, seedbed preparation (conventional tillage,
minimum tillage, hand labor methods), plating, population
density, pest management (weeds, insects, disease and
nematodes). Nitrogen nutrition and inoculation: Inoculants
and inoculating procedures (slurry method, sprinkle
method, dry or powder method, soil inoculation method),
symbiotic N2 fixation, N fertilization vs. symbiotic fixation.
Diseases and nematodes: Bacterial diseases, fungal diseases,
virus diseases, nematodes, mycoplasmalike diseases.
Insects: Damage from stem feeding insects, damage from
leaf feeding insects, damage from pod feeing insects,
insect control. Harvesting and seed quality: Seed quality
factors (harvest date, seed treatment, location and season
of seed production, varietal differences in seed quality
characteristics), harvesting (harvesting with combines, other
harvesting methods), drying and handling, seed storage.
Nutritional quality and use: Uses of the soybean in the
East, uses of the soybean in the West, summary. Rotations
and intercropping: Rotations, intercropping. Bibliography.
Address: 1-2. Research Agronomists, USDA; Minor: Assoc.
Prof. of Agronomy, Univ. of Missouri.
8328. Lardy, Nicolas R. 1982. Food consumption in the
People’s Republic of China. In: R. Barker, R. Sinha and
B. Rose, eds. 1982. The Chinese Agricultural Economy.
Boulder, CO: Westview Press. xiii + 266 p. See p. 147-62.
[16 ref]
• Summary: “Since the Communist Party rose to power,
China’s economy has undergone significant economic
growth and structural change, yet that growth has been
highly imbalanced, emphasizing industry and particularly the
producer goods sector rather than agriculture. Consequently,
for most of the past 3 decades average food consumption
has been somewhat below the level achieved prior to the
Sino-Japanese War [1937-1945]. After 1949, agriculture
recovered rapidly from wartime devastation and by 19571958 per capita food consumption reattained the prewar
level. However, in the subsequent 2 decades the quantitative
and qualitative standard of the average Chinese diet was
significantly below that of 1957-1958. Average food

consumption surpassed the mid-1950’s level only at the end
of the 1970 decade” (p. 147).
Soybean production in 1957 (according to the 1960
publication Ten Great Years) was 10,045,000 tonnes.
USDA estimates of soybean production for 1977, 1978, and
1979 (since no official figures are available) are 7,300,000
8,300,000 and 8,300,000 tonnes respectively. “Per capita
consumption of soybeans, an important source of protein,
must have fallen substantially, because shifting from being a
net exporter in the 1950s to being a net importer by the mid1970s compensated for only part of the 50 percent decline
in per capita production between 1957 and 1977-1978” (p.
152). Address: Assoc. Prof. of Economics, Yale Univ., New
Haven, Connecticut.
8329. Liu, Christine Y.C. 1982. More nutritional Chinese
cooking. Ann Arbor, Michigan: Graphique Publishing. [xii] +
415 p. Illust. Index. 23 cm. [24 ref]
• Summary: A color photo on the dust jacket shows Christine
Liu standing in her kitchen. Each recipe has its name written
in 3 ways: In English, in romanized Chinese (pinyin), and in
Chinese characters.
The section on “Chinese ingredients, seasonings, storage
and substitutes” (p. 33+) includes entries for: bean curd or to
fu; bean curd dried or to fu gan [extra firm tofu]; bean curd
fried; bean curd fermented; bean curd sticks or sheets, dried
[dried yuba sticks or dried yuba]; beans, salted, or black
beans, or fermented black [soy] beans; bean sprouts [mung
or soy], bean paste, salted; bean paste, Sichuan; bean paste,
sweet (made from small red beans [azuki beans]); bean curd
solidifiers (calcium chloride, magnesium chloride, or Epsom
salt); Hoisin sauce (made from fermented ground soybeans),
seaweed (dried purple vegetable).
Soy-related recipes: Sour & hot soup, with shredded
bean curd (p. 58). Fermented black beans with meat (p. 106).
Fermented black beans with meat and vegetables (p. 126).
Steamed spareribs with fermented black beans (p. 140). Soy
sauce boiled chicken (p. 171). Fermented black bean chicken
with nuts (p. 184). Hot bean sauce fish (p. 222). Steamed
fish with fermented beans (hot; p. 226). Smoked fish (with
soy sauce; p. 227). Shrimp with hot bean sauce (p. 240).
Eggplant with vegetables (and young, green soybeans; p.
289). Bean pasted nuts (with Hoisin sauce; p. 306). Braised
steamed gluten (mian jing; p. 308). Hot pepper paste or sauce
(with FBS, p. 312).
There is an entire chapter on bean curd with 16 recipes
including fermented tofu and sweet soy milk (p. 318-33).
Note: bean curd or tofu is not usually fermented, yet it is the
most widely used soyfood in China and Japan.
“About the author: Mrs. Christine Liu was born in
Shanghai, and raised in Mainland China, where she studied
and learned Chinese culture and experienced traditional
Chinese cuisine. She studied biology in college and received
her first university degree from the National Taiwan
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University. While in college, she met and later married
Dr. Stephen Liu, presently a professor of microbiology at
Eastern Michigan University.
“After a short stay in Minnesota, the Lius, together with
their first son, Ted, moved to Sao Paulo, Brazil where they
resided for several years. The Chinese community in that
city was sizeable and known for its affluency and Chinese
cuisine. This afforded a great opportunity for Christine to
learn the different styles and methods of diversified Chinese
cooking. Accordingly, she acquired a great deal of skill and
expertise. This extensive exposure and experience kindled
her latent talent and interest in culinary arts which ultimately
led her to pursue graduate studies, writing, and a teaching
career.
“The Lius returned to the United States in 1965 and
settled in Ann Arbor, Michigan. Christine undertook her
graduate work in nutrition at the School of Public Health
and received the M.P.H. degree from the University of
Michigan in 1971. She later did further graduate work at the
Massachusetts Institute of Technology.
“For more than a decade, Christine Liu has taught
subjects such as ‘Creative Chinese Cooking,’ ‘Nutrition
and Diet with Chinese Foods,’ and coordinated classes
in ‘International Gourmet Cooking’ at the Continuing
Education Department of the Ann Arbor Public Schools.
Her most recent class is ‘Traveling and Eating in China,’
which she teaches through the University Extension of the
University of Michigan.
“Her first book, Nutrition and Diet with Chinese
Cooking, which was launched in 1976, has been very popular
and is in its fifth printing. Christine has been invited and
has appeared on numerous occasions on TV programs and
has given many lectures and demonstrations concerning
the method of preparation and the nutritional qualities of
Chinese cooking. From time to time, she has been invited to
participate in college symposia and educational conferences
around the country. Her expertise and enthusiasm have
invariably won her admiration and endorsement from the
public. For many years she has enjoyed a reputation for
popularizing nutrition and diet through Chinese cooking.
“Since normalization of diplomatic relations between
the United States and China, Christine has returned to her
homeland three times (in 1980, 1981, and 1982). She taught
at universities and spoke to various groups about American
food and culture. While in China, Christine traveled
extensively in the northern, northwestern, northeastern,
southern, southwestern, and eastern parts of the country
and gained first-hand experience concerning many varieties
of Chinese cuisine. Consequently, she was able to bring
back a great deal of new knowledge about regional Chinese
cooking to share with her American readers in this beloved
and chosen country of hers. At the present time, she is the
only one who writes Chinese recipes in English for the China
Daily, China’s only English language newspaper.” Address:

M.P.H., P.O. Box 1332, Ann Arbor, Michigan.
8330. Palmer, Reid G.; Smith, Keith J. 1982. Soybean
germplasm [in the People’s Republic of China]. In: S. Wong,
ed. 1982. China Program Reports, Vol. 1. 80 p. See p. B-28
to B-50.
• Summary: Contents: Introduction (The urgency of
germplasm exchange). Soybean germplasm: Glycine max,
Glycine soja (the wild soybean), intermediate types, hybrids
among the various species. Breeding objectives. Breeding
methodology. Seed release and multiplication. Cultural
practices. Soybean tissue culture.
Appendix 1. Germplasm collected by the team (in four
provinces). Appendix 2. Germplasm presented to Iowa
State University (Authority given by Chinese Academy of
Agricultural Sciences, Beijing). Appendix 3. Rhizobium
japonicum samples collected by the team (Aug. 1981, 17
samples).
Members of team:
“Robert M. Goodman, Professor, Soybean Virology,
Department of Plant Pathology, University of Illinois, N-519
Turner Hall, 1102 South Goodwin Avenue, Urbana, Illinois
61801.
“Marcos Kogan, Professor, Entomology, University
of Illinois and Illinois Natural History Survey, 172 Natural
Resources Building, 607 East Peabody, Urbana, Illinois
61820.
“Reid Palmer, Agricultural Research Service, USDA,
c/o Department of Agronomy and Genetics, Iowa State
University, Ames, Iowa 50010.
“Robert D. Riggs (Team Leader), Professor,
Nematology, Plant Science, 217, University of Arkansas,
Fayetteville, Arkansas 72701.
“Keith J. Smith, Director of Research, American
Soybean Association, 77 Craig Road, P.O. Box 27300, St.
Louis, Missouri 63141.
“Samuel G. Turnipseed, Professor of Entomology,
Edisto Experiment Station, P.O. Box 247, Blackville, South
Carolina 29817.” Address: 1. ARS, USDA, Iowa State Univ.;
2. American Soybean Assoc.
8331. Reed, Gerald. ed. 1982. Prescott & Dunn’s industrial
microbiology. 4th ed. Westport, Connecticut: AVI Publishing
Co. xii + 884 p. Illust. Index. 23 cm.
• Summary: Chapter 12 (p. 492-538; 129 refs.), by H.L.
Wang and C.W. Hesseltine, is titled “Oriental Fermented
Foods.” It discusses: Soy sauce, miso, tempeh, ontjom,
Hamanatto (known as tou-shih in China, tao-si in the
Philippines, and tao-tjo in the East Indies [No! Tao-tjo is
Indonesian-style miso]), sufu (also called Chinese cheese
or bean cake), natto, idli, ang-kak, fermented fish products
(incl. nuoc-mam), absence of mycotoxin in fermented foods,
summary. Address: Vice president, Amber Labs, Milwaukee,
Wisconsin.
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8332. Riggs, R.D.; Goodman, R.M.; Palmer, R.G.; Smith,
K.J.; Kogan, M.; Turnipseed, S.G. 1982. Soybean cultivation
and research in the People’s Republic of China. Washington,
DC: USDA Office of International Cooperation and
Development, Scientific and Technical Exchange Div. 80 p.
Based on a study tour jointly sponsored by the USDA OICD
and the Ministry of Agriculture of the People’s Republic of
China. *
• Summary: This is identical to Wong 1982, China Program
Reports, #16391. Address: USA.
8333. Stone, Bruce. 1982. The use of agricultural statistics
[from China]: Some national aggregate examples and current
state of the art. In: R. Barker, R. Sinha and B. Rose, eds.
1982. The Chinese Agricultural Economy. Boulder, CO:
Westview Press. xiii + 266 p. See p. 205-45. Appendix A. [21
ref]
• Summary: Table A.2 (p. 212-13), titled “Estimates of total
food grain production in China, 1949-1980” is the “first upto-date, complete, and continuous food grain series published
by the Chinese since 1959.” Five series (columns) of figures
for total food grain production (including soybeans) are
given from five different sources. “Note: Although most
countries exclude soybeans from total food grains, China
does not. Thus, soybean production estimates (including
green, yellow, and black soybeans) have been provided to
allow calculation of Chinese total grain series excluding
soybeans.” One of the five sources called “Reconstructed
official” refers to “this author’s amalgamation are verbatim
official statements and estimates based on incremental
change given in Chinese media, academic, or government
publications” (Note 2, p. 244).
In addition, three series (columns) of estimated figures
are given for soybean production from three sources:
“Reconstructed official,” Wiens (1980), and USDA (1980,
1981). The “Reconstructed official” statistics show soybean
production in million tonnes growing from 5.1 in 1949 to
a peak of 11.5 in 1959. There is a gap until 1965, when 6.2
million tonnes were produced, followed by 9.2 in 1970, 8.4
in 1973, and 6.6 in 1976. From that production grows each
year to 7.9 million tonnes in 1980.
“Currently Chinese food grains include rice, wheat,
corn, millet, sorghum, barley, buckwheat, oats, proso-millet,
small beans [probably azuki], green beans, broad beans,
field peas, sweet and white potatoes, minor tubers (notably
cassava), and green, yellow, and black soybeans. Tubers have
been valued at both one-fourth and one-fifth of their natural
weight. At present a one-to-five ratio is used. Soybean
production has been included or excluded depending on the
years under consideration. Confusion over when soybeans
became part of food grain production accounts for some of
the divergence in individual estimates. Recently Chinese
officials have indicated that soybeans were included in total

food grain production from 1958 and that tubers were valued
at one-fifth their weight from 1963. The ‘reconstructed
official’ series is based on these assumptions. The Chinese
have adjusted the Agricultural Yearbook of China 1980 series
to include soybeans since 1949, but continue to value tubers
at differing rates. There has also been some confusion over
which soybean production the Chinese count. According to
official statements made to a 1979 Japanese delegation, only
soybeans used for direct human consumption are included
in total grain numbers. Occasionally it has been alleged
that only marketed soybean output has been counted, and
most recently Chinese officials reported that all soybean
production is included in food grain output statistics” (p.
214).
Table A.6 (p. 224-25) gives “Estimates of areas sown
to major food grains, 1949-1980.” These grains are wheat,
rice, maize, soybeans, and tubers. Three series (columns) of
estimated figures are given for soybeans from the same three
sources cited above. The “Reconstructed official” figures
show soybean area (in million hectares) growing from 7.0
in 1949 to a peak of 16.3 in 1958, after which there are only
two figures until 1977–11.3 in 1965 and 10.3 in 1970. From
1977 to 1979 soybean area ranged between 10.4 and 11.8
million ha. Address: Research fellow, International Food
Policy Inst., Washington, DC.
8334. Surls, Frederic M. 1982. Foreign trade and China’s
agriculture. In: R. Barker, R. Sinha and B. Rose, eds. 1982.
The Chinese Agricultural Economy. Boulder, CO: Westview
Press. xiii + 266 p. See p. 183-98. [16 ref]
• Summary: “China’s foreign trade has grown rapidly
since the death of Mao Zedong and the emergence of new
leadership oriented toward economic growth. Between 1976
and 1979 imports rose at an average annual rate of 37%,
reaching $15,600 million by 1979, and exports jumped by
24% per year to $13,800 million.”
“New development policies have also had an important
impact on agricultural trade. Between 1977 and 1979
agricultural imports rose at an average rate of 33% per year
and China became a leading importer of both wheat and
cotton. The rise in agricultural imports is driven by policies
to raise living standards and the emergence of demand
growth as an important factor influencing trade levels” (p.
183).
“Per capita production of soybeans has dropped by
half over the past two decades and exports have declined
markedly. This decline has reached the point where China,
an exporter of over one million tonnes annually in the late
1950s, is now a net importer of soybeans.” A graph shows
soybean imports and exports from 1960-1980. Exports
declined from about 600,000 tonnes in 1965 to about
100,000 tonnes in 1978. The first soybean imports began
in 1973, and the next year hit about 600,000 tonnes, far
surpassing exports (p. 190-91).
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“Agricultural imports have passed through at least 3
distinct phases, each reflecting policy changes. Agricultural
imports during the fifties were modest... The first major
change in agricultural import policy occurred in 1961. China
began a major program of grain imports, following the
sharp decline in agricultural production stemming from the
failure of the Great Leap Forward... Beginning in late 1972
agricultural imports jumped again. Grain and cotton imports
reached record levels in 1973. The first significant imports of
soybeans and edible oils also occurred and China temporarily
became a net importer of soybeans... Since 1977 agricultural
imports have risen to record levels and growth continued
through 1980” (p. 192).
“China’s traditional position as a net soybean exporter
has clearly shifted to a net import position. Soybean imports
are now consistently supplemented by imports of soybean
oil” (p. 194).
The government has actively promoted regional
specialization and encouraged “key areas of the country to
concentrate on production of specific crops and livestock.
The insure success for these policies the central government
will have to provide increased supplies of grain to these
areas. Past attempts to promote specialization have failed,
at least in part, because localities were not assured of grain
supplies to replace crop area shifted to other uses. These
developments all add up to significant increases of demand
for state supplies of basic food items at the same time that
domestically procured supplies are growing only slowly.
This gap appears to be a major reason behind the surge of
imports of grain, soybeans, edible oils, and sugar” (p. 19495).
“To date, China has mainly imported grain for food
use and soybeans for processing of oil, industrial purposes,
or human consumption. Livestock feed has not been an
important source of import demand... China does not
seem to intend to increase feedgrain imports” (p. 197).
Address: Agricultural economist, PRC section, Asia Branch,
Economics and Statistics Service, USDA.
8335. USDA Economic Research Service. 1982. China.
Review of Agriculture in 1981 and Outlook for 1982.
Supplement 6 to WAS-27. iv + 36 p. 28 cm.
• Summary: The section titled “Oilseed production soars”
states (p. 5): “Oilseed production increased dramatically for
the fourth consecutive year, with rapeseed, sunflowerseed,
peanuts, and cottonseed all setting records. Production of all
oilseeds was nearly 24.3 million tons, 21 percent over 1980
(table 4 [p. 22]).”
“Another major achievement, although not a record,
was the 17-percent increase in soybean production. In
September 1980, the State announced a 50-percent price rise
for soybean procurements. Farmers responded by planting
soybeans on former grain fields and newly reclaimed land.
The total area rose nearly 10 percent to an estimated 8

million hectares. Despite flooding in some of the major
producing areas of the northeast, yields elsewhere were high
enough to more than compensate, and farmers harvested 9.25
million tons of soybeans.”
Table 4 (p. 22) shows “Area, yield and production of
oilseeds, 1977-1981,” for soybeans (by far China’s leading
oilseed in production and area, although peanuts had a 32%
higher yield), cottonseed, peanuts, rapeseed, sesameseed,
sunflowerseed, and other oilseeds.
Table 5 (p. 23) shows “Selected oilseed production and
area by province.” China’s leading provinces in soybean
production are:
Heilongjiang 1.855 million metric tons.
Henan 0.795 million metric tons.
Shandong 0.715 million metric tons.
Jilin 0.600 million metric tons.
Liaoning 0.530 million metric tons.
Anhui 0.510 million metric tons. Address: USDA.
8336. Wang, H.L.; Hesseltine, C.W. 1982. Oriental
fermented foods. In: G. Reed, ed. 1982. Prescott & Dunn’s
Industrial Microbiology, 4th ed. Westport, CT: AVI
Publishing Co. xii + 883 p. See p. 492-538. Chap. 12. [129
ref]
• Summary: Contents: Introduction. Soy sauce. Miso.
Tempeh. Ontjom. Hamanatto. Sufu. Natto. Idli. Ang-kak.
Fermented fish products (esp. nuoc mam). Absence of
mycotoxin in fermented foods. Summary. Address: Northern
Regional Research Center, Peoria, Illinois.
8337. Wong, Samuel. ed. 1982. China program reports.
Vol. 1. Washington, DC: USDA Office of International
Cooperation and Development. B-1 to B-80.
• Summary: A team of U.S. soybean scientists visited
China (PRC) in August and September 1981. Contents:
Introduction. Soybean Cyst Nematodes, by R.D. Riggs (2
p.). Soybean Diseases and Dodder, by R.M. Goodman (22
p.). Soybean Germplasm, by R.G. Palmer and K.J. Smith (23
p.). Soybean Entomology and Biological Control, by Marcos
Kogan and S.G. Turnipseed (29 p.). List of team members
and addresses (1 p.). Address: USA.
8338. Soybean Update. 1983. China bans soybean purchases.
Jan. 24. p. 1.
• Summary: “China last week retaliated against U.S. textile
quotas and put a ban on U.S. soybean purchases.
“Protesting recently imposed U.S. unilateral quotas on
Chinese textile sales to the U.S., China announced a ban on
purchases of U.S. soybeans, cotton, chemical fibers and a
reduction of imports of other U.S. ag products.
“Although Chinese soybean imports are not a major
market factor, the announcement was termed psychologically
bearish for commodity futures due to concern over
increasing world trade tensions.
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“USDA analysts hastened to point out, however, that
the ban will have little immediate impact on U.S. exports.
PRC purchases of U.S. soybeans have been declining from a
peak of 606,000 tonnes in 1980 as PRC has increased oilseed
production.
“Total PRC bean imports from all origins in 1982-83
marketing year are estimated at only 400,000 tonnes and
could be even less, said USDA.
“ASA China Director Terry Foley says long term, China
will still have to buy sizeable quantities of soybeans from the
U.S.
“’China’s developing livestock and poultry industries
will require enormous amounts of soybeans to fill protein
needs,’ says Foley.”
8339. Soybean Update. 1983. South American fish not biting.
Jan. 24. p. 5.
• Summary: “Fish meal supplies and shipments out of Peru
and Chile will drop dramatically this year due to a shift in
trade winds, according to USDA and private meteorologists.”
The “coastal waters from Colombia down to Chile have
been warmed by as much as 6 degrees by this wind shift.
This temperature change has caused the heat sensitive fish
[mostly anchovies] to go to deeper and cooler water. The
result: a sharply reduced fish catch. January and February are
the peak fish harvest months in South America.
“Norton Strommen, USDA meteorologist, says the
current situation is similar to 1972 when a trade wind shift
devastated the South American fishing industry and reduced
the catch to a tenth of normal levels.
“The 1972 disaster had a sharp impact on soybean
prices, as traditional fish meal customers switched to
soybeans to meet protein needs”–thus driving up the demand
for and price of soybeans.
Note: Anchovies are a family (Engraulidae) of small,
common salt-water fish. There are about 140 species in 16
genera, found in the Atlantic, Pacific, and Indian Oceans.
8340. Soybean Update. 1983. 1982 soybeans under loan. Jan.
24. p. 6.
• Summary: Gives the number of bushels “under loan”
in all major soybean producing states (23 states, listed
alphabetically) on three dates: 12 Jan. 1983, 5 Jan. 1982, and
13 Jan. 1982 [1981?].
In Jan. 1983 the number ranges from a high of 51.6
million bushels in Iowa to 1.9 million bushels in North
Dakota.
The states are: Alabama, Arkansas, Georgia, Illinois,
Indiana, Iowa, Kansas, Kentucky, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, South Carolina, South Dakota,
Tennessee, Texas, Wisconsin, and total USA.
The US. total number of soybean bushels under loan
increased from 156 million in 1981, to 307 million in 1982,

to 324 million in 1983.
Note: For more on this subject see USDA FSA (Farm
Service Agency) price support–commodity loans. At www.
fsa.usda.gov/ FSA we read (Aug. 2011): “Marketing
assistance loans provide producers interim financing at
harvest time to meet cash flow needs without having to
sell their commodities when market prices are typically at
harvest-time lows. Allowing producers to store production
at harvest facilitates more orderly marketing of commodities
throughout the year.”
8341. Journal Star (Peoria, Illinois). 1983. Retired chemist
Smith dies at 88. Jan. 29. p. C12.
• Summary: Dr. Allan K. Smith, an international authority
in research on uses for soybean protein, died on Jan. 23. He
had been a patient at Live Oak Nursing Home, Shreveport,
Louisiana, where he died. He was with the USDA NRRC
from 1942 until his retirement on 1 Dec. 1964. He was
head of oilseed meal products investigations. In 1934 he
began studying protein at the Institute of Paper Chemistry,
Appleton, Wisconsin.
“In 1957 he received USDA’s Superior Service Award.
In 1963 he was elected to honorary life membership in
the American Soybean Association. He was a member of
the American Association of Cereal Chemists, American
Chemical Society, American Oil Chemists’ Society and the
Institute of Food Technologists. When he retired [in 1964]
he had published more than 80 scientific papers and obtained
13 patents on soybean processes and products. During
his retirement years, he continued to write about and do
consulting work in his field...
“He graduated from Coe College, Cedar Rapids, Iowa,
and received his M.A. and Ph.D. degrees from Columbia
University, New York. He served with the Army during
World War I. Born Jan. 18, 1895, in Anamosa, Iowa, to
Vinton and Jennie Wild Smith, he first married Marie Calvert
Dec. 26, 1919. She died in 1960. He married Charlene Eaton
Bickford Dec. 31, 1961...
“Services were held Wednesday in Marion, Iowa, with
burial in Springville, Iowa.”
8342. Chapin, J.W. 1983. Soybean insects, nematodes, and
diseases. Clemson Univ. Cooperative Extension Service,
Circular No. 504. 40 p.
• Summary: Contents: Soybean insects (p. 1-13). Soybean
disease and nematode control (p. 14-38). Nematode diseases
of soybeans include rootknot, Columbia lance, soybean cyst,
sting, and other (lesion, Scutellonema, stunt). Discusses how
to determine a nematode problem and apply nematicides.
Soybean disease types are: root and lower stem rot
diseases, foliage, stem, and pod diseases, bacterial diseases.
Address: Clemson, South Carolina.
8343. Emken, Edward A.; Adolf, R.O.; Rohwedder, W.K.;
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Gulley, R.M. 1983. Incorporation of deuterium-labeled
trans- and cis-13-octadecenoic acids in human plasma lipids.
J. of Lipid Research 24(1):34-46. Jan. [44 ref]
• Summary: Soy oil is mentioned. Address: Northern
Regional Research Center, Peoria, Illinois.
8344. Coyle, William T. 1983. Japan’s feed-livestock
economy: Prospects for the 1980s. USDA Economic
Research Service, Foreign Agricultural Economic Report
No. 177. iii + 79 p. Feb. [64 ref]
• Summary: Consumption of livestock products during the
1980s by Japanese consumers will grow at a slower rate than
during the period 1960-1980. Much of the feeds for Japan’s
livestock will be imported from the USA. By 1990 it is
estimated that Japan will be importing about one-third more
U.S. grains and soybeans than are imported at present. The
Japanese market for imported beef will also grow. Japanese
imports of soybeans are expected to reach 6 million tons by
1990. Japan has only about 1% as much arable land as the
USA. Address: Agricultural Economist, USDA, Economic
Research Service, Washington, DC 20250.
8345. Ellis, J.J.; Hesseltine, C.W. 1983. Maintaining stock
cultures of Rhizopus oligosporus for tempehmaking.
Soyfoods. Winter. p. 29-31. [2 ref]
• Summary: “Tempeh experts Hesseltine and Ellis describe a
reliable technique for making stock tempeh cultures they’ve
been using for 30 years.”
Contents: Introduction. Media for growing Rhizopus
oligosporus. Inoculating and incubating new cultures.
Contamination to watch out for (The major contaminants
are mites, bacteria, yeasts, and other molds; there are
simple methods to control them). Suggested remedies for
contamination. Formulations (Potato dextrose agar, yeast
extract–malt extract–peptone–glucose agar {YM}, etc.).
A photo shows a package of Tempeh Brothers tempeh
plus two half cakes, and slices of tempeh. Address: Northern
Regional Research Center, Peoria, Illinois.
8346. Johnson, L.A.; Lusas, E.W. 1983. Comparison of
alternative solvents for oils extraction. J. of the American Oil
Chemists’ Society 60(2):181A-192A. Feb. [33 ref]
• Summary: The ideal solvent can be easily removed from
the meal; is non-flammable; stable; non-reactive with oil,
meal, or equipment; pure; only slightly soluble in water; and
readily available at low prices.
Today hexane is the solvent of choice for most oilseed
crushers. “Recent research on alternative solvents has
focused on ethanol, isopropanol, methylene chloride,
aqueous acetone, and hexane/acetone/water mixtures.”
The section on “History of solvents used in oilseed
extraction” states that the first patent for solvent extraction
of oilseeds was issued to E. Deiss in 1856 in France. A
few years later, Deiss constructed a plant at Marseille for

extracting oil from olive presscake, and the process quickly
expanded across France and Italy.
By 1870 batch solvent extraction was well established
in Europe for commercial oilseed processing. Early solvents
used in oilseed extraction included carbon disulfide,
petroleum naphthas, trichloroethylene and ethanol.
Before 1920 solvent extraction was done mostly
in batches. But in the early 1920s continuous and
countercurrent extractors were developed in Germany by
Bollmann and Hildebrandt to extract the oil from soybean
imported from Manchuria. By 1928 Hansa-Muehle in
Hamburg, Germany was extracting 1,000 tons of seed per
day in four Hildebrandt extractors (MacGee 1947).
In the United States, Henry Ford did pioneering work
developing solvent extraction equipment that farmers could
use in their barns to process soybeans. “In 1934, the ArcherDaniels-Midland Co. and the Glidden Co. each opened plants
in Chicago [Illinois] using Hildebrandt U-tube extractors and
hexane-type petroleum naphthas for solvent.” These were
the first large-scale solvent extraction plants in the USA, and
each processed about 100 tons/day of soybeans. Address:
Food Protein R&D Center, Texas A&M Univ., College
Station, TX 77843.
8347. Soyfoods. 1983. Yersinia: Tofu’s new spoilage
organism. Winter. p. 10-12.
• Summary: According to Dr. Clifford W. Hesseltine of the
USDA NRRC in Peoria, Illinois, the earliest publication
seen on Yersinia enterocolitica dates from 1939. It was first
identified as a food contaminant in 1960. In 1966, 23 cases of
Yersinia-related food poisoning were reported, but by 1974
this had climbed to 4,000. “In the last decade there have
been four major outbreaks of Yersinia poisoning in the U.S.
including an incident in New York involving 200 people who
had consumed chocolate milk. Sixteen had their appendix
removed while 22 exhibited the symptoms of appendicitis.
In Jan. 1982 it was positively linked to an outbreak of food
poisoning from water-packed tofu made with well water in
Washington.
“Yersinia enterocolitica grows well at 4ºC, which
is unusually low for pathogens. The optimal growth
temperature range is 22-29ºF while the highest toxin
production (which cannot be formed in the human body)
occurs at 26ºF but not above 30ºF. Even if Yersiniacontaminated tofu is heated at 100ºC for 15 minutes and
the organism itself perishes, the toxin may survive. The
bacterium, which is not sporeforming, can be destroyed
(before it produces the toxin) at 60ºC held for 8 minutes.”
The organism grows under nearly anaerobic conditions, such
as those found in vacuum packaging, but it is more likely to
grow in water-packed tubs. The organism often appears in
cold spring or well water. Pasteurization of incoming water
(at 60ºC for 8 minutes) or chlorination are the cheapest,
most dependable ways to safeguard against Yersinia
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contamination.
“The particular tofu company that suffered the Yersinia
outbreak now uses chlorinated water and surface sterilizes
the tofu with boiling water in the package just prior to
sealing. The hot tofu is not immersed in the cooling tank but
is placed by gloved hands in tofu tubs, then, after packaging,
it is rapidly cooled in cold water or in a freezer.”
8348. Wilcox, J.R. comp. 1983. The Uniform Soybean
Tests, northern states, 1982. West Lafayette, Indiana:
Science and Education Administration, USDA. 248 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1982%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1982.
Strain designation. Methods–1982. Disease. Policy on testing
and release of strains. Uniform test strains released in 1982.
Uniform test locations–1982. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IV. Address: USDAARS, Agronomy Dep., Room 2-307 Lilly Hall, Purdue Univ.,
West Lafayette, Indiana 47907. Phone: 317-744-8074.
8349. Fritschner, Sarah. 1983. Soybeans with pizazz.
Tempeh: The fermented cousin of tofu. Washington Post.
March 2. p. E1, E3. Wednesday.
• Summary: Eileen Judge, age 27, makes tempeh at
Kingdom Foods in a warehouse on Morse St. (Washington,
DC 20002), and distributes it to about 20 health food stores
and co-ops in the area. Dr. Clifford Hesseltine of the USDA
in Peoria is enthusiastic about tempeh, which he has studied
for 20 years. He says that whenever they make a batch
of tempeh, “it gets eaten up right away.” Eileen believes
the soybean explosion is coming. Recipes are given for
Barbecued strips, Tempeh Pate, and Tempeh stir-fry. Two
photos show Eileen with her tempeh.
8350. Courant (Hartford, Connecticut). 1983. Study deals
tofu unhealthy blow: Producers object. March 15. [1 ref]*
• Summary: A summary, for popular consumption, of the
findings of Connecticut Agricultural Experiment Station
Bulletin No. 810. The reporter stated that “Tofu may not be
as healthy as its consumers think,” mentioning that only 1
out of 17 products tested met the dairy standards. One tofu
industry spokesperson stated that it was unfair to apply
dairy standards to soyfoods and that improper handling of
the foods by retailers rather than unsanitary production or
packaging was to blame. A second railed against supermarket
negligence at holding tofu at produce temperatures.

8351. Foreign Agriculture (USDA Foreign Agricultural
Service). 1983. Yugoslavia: Credit arrangements to spur
purchases of U.S. soybean. March. p. 15.
• Summary: “Despite the near doubling of Yugoslavia’s
soybean crop last year, domestic oilseed production
still provides only about a third of the country’s needs.
Approximately 200,000 metric tons of vegetable oil in the
form of crude oil or oilseeds for crushing will be required.
Most of the beans, oil and meal are expected to be imported
from the United States under credit arrangements.”
8352. Hankin, Lester; Hanna, J. Gordon. 1983. Quality
of tofu and other soy products. Connecticut Agricultural
Experiment Station, Bulletin No. 810. 4 p. March. [8 ref]
• Summary: This cooperative study by the Connecticut
Agric. Exp. Station and the Connecticut Department of
Consumer Protection analyzed the microbial and nutrient
content of 17 soy products: 5 tofu products made by New
England Soy Dairy (Greenfield, Massachusetts), Firm
Organic Tofu, and Tofu Slices (Marinated and Broiled) made
by Nasoya Foods (Leominster, MA), Soy-Moo soymilk sold
by Health Valley Natural Foods (Montebello, California),
Tempeh Burgers made by Soyfoods Unlimited (San Leandro,
CA), Tempeh Burger made by Pacific Tempeh (Emeryville,
CA), Tofu Lasagna with Sauce marketed by Legume, Inc.
(Bloomfield, New Jersey), Tempeh made by Tempeh Works
(Cambridge, MA), Genmai Miso distributed by Erewhon,
Inc. (Cambridge, MA), Kome Miso distributed by Tree of
Life (St. Augustine, Florida), and 3 tofu products made by
The Bridge (Middletown, Connecticut). Ingredients of each
product are given.
The study showed high levels of bacterial contamination
in many of the products, much higher than for dairy
products. Only 41% met the coliform bacteria standard of
less than 10 per gram of product, 29% met yeast standard
of less than 10/gm, 41% met the 10 mold standard of less
than 10/gm, and only 12% met the standard for total aerobic
bacterial count (less than 25,000/gm). In addition, soyfoods
generally contained more fat than claimed.
This report had widespread repercussions for the
soyfoods industry, which (in the short term) were negative.
The authors had previously published studies on the
microbiological quality of numerous dairy products. Address:
P.O. Box 1106, New Haven, CT 06504. Phone: 203-7897272.
8353. Emken, Edward A. 1983. The safety of hydrogenation,
trans fatty acids, positional isomers, and interesterification
(Interview). Conducted by William Shurtleff of Soyfoods
Center, April 11. 2 p. transcript.
• Summary: Dr. Emken generally believes that all of these
are safe, and he has no hesitation to use foods made by
hydrogenation or interesterification in his own diet. But there
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are still unanswered health-related questions.
There is still some concern with nickel residues in
hydrogenated food products, but it is generally agreed that
properly hydrogenated products are safe.
Positional isomers are definitely not all trans; there are
as many cis positional isomers as there are trans. Of the
monounsaturated fatty acids, only the 9-cis is found in most
vegetable oils. The 11 cis (9c:18:1) is biosynthesized in the
body. Neither is unnatural. Besides those, there is a whole
range of 7 through 15 cis positional isomers, with the double
bond in various positions, found in small amounts. 12-cis is
widely found.
There is no reason to expect that the trans in animal fats
are any safer than those in hydrogenated oils–except that the
quantities are much lower in animal fats. Their structures are
equivalent.
An excess of polyunsaturated fatty acids may be harmful
or even carcinogenic. Lancet concluded that one can die of
either a heart attack or cancer. This raises the question of the
optimum level of saturated, polyunsaturated, and total fats in
the human diet.
Interesterification appears to be perfectly safe,
and creates virtually no new isomers. He knows of no
evidence suggesting interesterified foods are unsafe. The
hydrogenation industry has not switched to interesterification
since manufacturers have their hydrogenation equipment and
processes set up and they have no big incentive to switch;
there is not enough evidence or public concern that trans
isomers are a health hazard. Moreover, interesterification
does not give quite as desirable a range of physical properties
or as good a product physically as hydrogenation. Address:
Northern Regional Research Center, Peoria, Illinois.
8354. Baker, E.C.; Brown, R.L. 1983. A coalescer for
soybean emulsions. J. of the American Oil Chemists’ Society
60(4):851. April. [2 ref]
• Summary: A simple device was designed, consisting of
alternate layers of absorbent cotton supported on fiberglass,
that accelerated the coalescence of oil droplets from an
emulsion of soybean oil in aqueous isopropyl alcohol.
Separation was generally complete in 90 minutes or less.
Address: Northern Regional Research Center, Peoria, Illinois
61604.
8355. Camirand, Wayne; Randall, J.; Popper, K.; Andich, B.
1983. Low-sodium/high potassium fermented sauces. Food
Technology 37(4):81-83, 85. April. [28 ref]
• Summary: Contents: Introduction. Decreasing sodium
intake. Increasing potassium intake: Therapeutic benefits,
protective benefits, taste and stability. Fermented sauces.
Ion-exchange processes (for reducing sodium): Resin-bed,
membrane ion exchange (a counter-current flow membrane
device or dialyzer). Two products suggested: 1. Highpotassium soy sauce with minimal sodium intended for

individuals with advanced hypertension; one disadvantage
is its bitter taste. 2. A sauce containing equal amounts of
sodium chloride and potassium chloride; it would have the
protective value of potassium, would taste as salty as regular
soy sauce, and would not require refrigeration. Address:
1-2. USDA Western Regional Research Center, Berkeley
(Albany), California.
8356. Eldridge, Arthur C.; Kwolek, William F. 1983.
Soybean isoflavones: Effect of environment and variety
on composition. J. of Agricultural and Food Chemistry
31(2):394-96. March/April. [13 ref]
• Summary: The isoflavone content of soybeans varies
tremendously according to the plant part, variety, year
harvested, and geographic location. Soybean hulls contain
only relatively minor amounts of isoflavones, the majority of
which occur in the hypocotyl (sprout), although one common
isoflavone, genistein, is found primarily in the cotyledon. A
threefold variation was reported in total isoflavone content
among 4 varieties of soybeans, while a 30% variation was
noted in a single soybean variety over a 4-year period. The
content of individual isoflavones varied as much as 50%.
Moreover, location influences isoflavone content, even
within fairly close geographical areas. Address: Northern
Regional Research Center, Agricultural Research Service,
USDA, Peoria, Illinois 61604.
8357. Leffel, R.C. 1983. The U.S. soybean improvement
program in transition. Eurosoya No. 1. p. 17-20. Presentation
to FAO Consultation on the European Cooperative Network
on Soybean, Seville, Spain, 5-8 Oct. 1982.
Address: National Research Program Leader, Oilseed Crops
Production, ARS USDA, Beltsville, Maryland.
8358. Tuan, Francis C.; Crook, Frederick W. 1983. Planning
and statistical systems in China’s agriculture. USDA
Economic Research Service. Foreign Agricultural Economic
Report No. 181. viii + 89 p. April. 28 cm. [89* ref]
• Summary: Contents: Conversion and equivalent terms.
Summary. Introduction. China’s agriculture in 1980:
Production growth, increasing technology, farm structure,
components of agricultural production. Overview of 1980
agricultural planning: Organization of PRC government,
planning environment, general planning procedures.
Planning and control of agriculture in 1980: State farm
planning, commune planning, production plans for the
commune system. Agricultural statistics in 1980: Statistical
organization structures, census reporting, surveys, data
utilization. References. Appendix: The agricultural statistical
reporting system. Address: International Economics Div.,
Economic Research Service, USDA.
8359. Coudert, Guy. 1983. Re: The soyfoods industry in the
U.S. and Europe. Letter to William Shurtleff at Soyfoods
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Center, May 6. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff, The Brussels office of the
American Soybean Association has close contacts with the
soy protein industry. We assisted them in organizing the
European Vegetable Protein Association (EUVEPRO) and
due to our very good relationship, Euvepro asked me to edit
their quarterly Newsletter.
“I have been following the progress of the soyfood
industry in the US and more recently in Europe with a great
interest.
“At the occasion of the Euvepro Annual meeting to be
organised in Italy in October 1983, I am thinking to invite
a US speaker to present the development of this industry in
the US and I have been thinking of Dr. Hwa L. Wang, from
the USDA Northern Regional Research Center in Peoria,
Illinois.
“I am also very interested in assisting the soyfood
movement in Europe in editing a Soyfood Newsletter and
later on a European Soyfood Conference.
“I would appreciate to receive your comments on
the above suggestions. In the meantime, I remain, Yours
Faithfully,...”
Note: Shurtleff typed a 3-page, single-spaced reply.
Address: Protein Market Development Manager, American
Soybean Assoc., Centre Intl. Rogier, Box 521, 1000 Brussels,
Belgium. Phone: 217 20 75 / 217 96 61.
8360. Burros, Marian. 1983. Food notes: Bacteria in soy
products. New York Times. May 18. p. C4.
• Summary: A summary of Connecticut Agricultural
Experiment Station, Bulletin 810, by Dr. Lester Hankin
and J. Gordon Hanna. “Many soy products, including tofu,
have extremely high levels of bacteria.” The names of the
manufacturers and their soyfood products are listed but
without any accompanying damaging bacterial statistics.
8361. Puski, Galeor. 1983. Kraft still makes only soy protein
isolates (Interview). Conducted by Dr. Walter Wolf of
NRRL, May 25. 1 p. transcript.
• Summary: At their small pilot plant operation in
Coshocton, Ohio, Kraft makes only “a couple million pounds
a year.” Puski adds that several years ago ADM couldn’t sell
their isolate, but now they can’t make enough. He does not
know who is buying that isolate or how it is used.”
Wolf’s Note 1. According to Dick Lockmiller (May
1983), Kraft’s capacity was 2.5 million lb/year when they
purchased the small continuous process plant, but it has
increased to 6 million lb/year.
Wolf’s Note 2. Puski’s statement about ADM conflicts
with comments by Dale Johnson that “ADM is having a lot
of problems” and Wayne Pruitt’s remark that ADM was “not
operating?”
Note 3. Attached to Wolf’s notes is a large flow sheet
of the “Kraft Continuous Isolate Process.” Its source is not

known. Address: Kraft. Phone: (312) 998-3541.
8362. Foreign Agriculture (USDA Foreign Agricultural
Service). 1983. Soviet Union: U.S. left out of surge in
soybean meal imports. May. p. 22.
• Summary: About two-thirds of Soviet needs are likely to
be supplied by Brazil–the rest by the European Community.
U.S. soybean meal has been ignored by the Soviets since the
imposition of the U.S. sales suspension. Even though the
embargo was lifted in April 1981, the Soviets have continued
to seek out other suppliers. U.S. analysts believe the Soviets
may be shifting to a strategy of depending on foreign
suppliers for heavy infusions of processed oilseed meal.
By the mid-1980’s, the Soviets may be feeding almost 10
million tons of oilmeal, compared with about 6 million tons
fed at the end of the 1970s.
8363. Hazera, Jorge. 1983. Changing uses of fats and oils
in the United States, 1971-82. USDA Economic Research
Service Oil Crops, Outlook and Situation Report. May. p.
14-16. [1 ref]
• Summary: The use in edible products has trended steadily
upward, especially in the case of salad and cooking oils.
Soybean oil is the main oil used in the manufacture of
edible products. Address: Agricultural Economist, National
Economics Div., Economic Research Service, USDA.
8364. Hesseltine, C.W. 1983. Food fermentation research
and development. In: K.T. Achaya, ed. 1983. Proceedings
of AHARA 82, First AFST (I) International Conference on
Food Science and Technology. See p. 65-67. Held 23-26 May
1982 at Bangalore, India.
• Summary: Discusses the amounts of miso, shoyu, and natto
produced in Japan. In Korea in 1978 an estimated 51,237
metric tons of soybean paste, 97,830 kiloliters of soy sauce,
and 33,525 metric tons of gochoojang (hot pepper paste)
were produced. Also discusses the amounts of tofu, tempeh,
and miso made in the USA. Address: USDA, Peoria, Illinois.
8365. Northern Regional Research Center. 1983. Report
of the Northern Regional Research Center. Peoria, Illinois:
NRRC. vi + 169 p. May. No index. 28 cm. [50+ ref]
• Summary: The report summarizes accomplishments, by
each laboratory within the NRRC. Contents: Introduction.
Selected accomplishments. Biomaterials conversion
laboratory. Cereal science and foods laboratory. Fermentation
laboratory. Horticultural and special crops laboratory.
Oilseed crops laboratory.
The two laboratories most involved with soybeans and
soyfoods are: (1) Fermentation laboratory. (2) Oilseed crops
laboratory. Address: USDA, SEA, ARS, NRRC, 1815 N.
University St., Peoria, Illinois 61604.
8366. Schricker, B.R.; Miller, D.D.; Van Campen, D. 1983.
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Effects of iron status and soy protein on iron absorption by
rats. J. of Nutrition 113(5):996-1001. May. [22 ref]
• Summary: A rat feeding study employing radiolabeled
test meals showed relative iron availability from various soy
products to be 60-90% that of ferrous sulfate. In vitro data
indicate that iron availability from soy is adversely affected
by the high molecular weight protein fraction, possibly via
the formation of relatively stable protein-iron aggregates.
Address: Inst. of Food Science, New York State College of
Agriculture and Life Sciences, Cornell Univ. and the U.S.
Plant, Soil and Nutrition Lab., Agricultural Research Service,
USDA, Ithaca, New York 14853.
8367. Shurtleff, William. 1983. Meet Susan Scurlock,
American Embassy Agricultural Attache (Attaché) in Beijing
(June 9) (Document part). In: William Shurtleff. 1983. Log
of Soyfoods Research Trip to China and Japan: 29 May to 10
July. Lafayette, California: Soyfoods Center. 117 p. See p.
18-20. Unpublished manuscript.
• Summary: Sources of information on soybean production
in China: The China Review of Agriculture. 1981 outlook for
1982 is my best source of overall summary of her data.
Her best sources, as U.S. Ag Attache, are (1) Statistical
Yearbook of China. The best primary data, but 1½ years late.
I got all relevant data in the 1981 edition. (2) Four Chinese
researchers at the embassy read Chinese newspapers for
all of Chinese’s provinces, looking all over for clues. (3)
Travel to the provinces for information from each province.
(4) Meet with Beijing Ministry of Agriculture (its Foreign
Affairs Bureau) but they usually have poor data. (5) Most
Chinese trade statistics come from other countries.
My best channel for the latest statistics and summaries is
to call the USDA Foreign Agricultural Service (FAS) or the
USDA Economic Research Service (ERS) and to ask for the
latest data in their computers on soybeans, foreign country
production, imports and exports.
ERS has the best data on soybeans in China. They only
do research and have commodity analysts, especially for
the USA. In the USA, phone 202-447-8676. FAS promotes
the exports of U.S. farm products. Susan works for FAS
in their oilseeds division. Phone: 202-447-7037 or 8809.
Jerry Harvey is the head of the FAS oilseeds division. Ralph
Detro is an oilseeds analyst. Deborah Pumphrey is with FAS
oilseeds.
Data on soybean production in Heilongjiang from a
Heilongjiang newspaper dated 15 May 1983 stated that the
province’s soybean production in 1982 was 2.55 million
metric tons. This was up 26.8% from 1981.
Total soybean production statistics in China:
In 1980 some 7.94 million metric tons were produced on
7.226 million hectares.
In 1981 some 9.33 million metric tons were produced on
8.024 million hectares.
In 1982 some 9.03 million metric tons were produced on

8.226 million hectares.
In 1980 the central government increased the soybean
“procurement price.”
But 1.25 million metric tons of soybeans in storage at
the same time is not enough for the needs of food (tofu) and
compound feeds–due to mismanagement.
China both exports and imports soybeans. They export
since it is easier to export from Heilongjiang to Japan than
to ship to south China. In 1982 China imported no soybeans
from the USA–partly related to textile quotas. After a huge
jump in textile imports from China, the U.S. limited the
growth rate. But China is not really importing soybeans from
anyone. In China today soybeans are mostly grown on the
dykes around rice paddies. In 1981 Hunan and Anhui both
doubled soybean production. Yet tofu is scarce.
The main activities of the American Soybean
Association in China: They are in it for the long pull. (1)
To promote compound feeds, which are seen as the wave of
the future. (2) To promote the use of new technologies–for
making soy protein isolates and concentrates, soymilk, etc.
There will be a “Soybean Symposium” in Jilin. Susan does
not foresee much growth of soybean production in China.
However she does see much growth in rice, cotton, and
tobacco production. And rapeseed production doubled in two
years.
That evening we have a maotai banquet with Mr. Pan.
We discuss the following:
Meiji makes soymilk ice cream in Japan.
Ice stick prices in China: Sugar and flavor–3 fen. Sugar,
flavor and a little milk–5 fen. Sugar, flavor and much milk–
15 fen.
Of four soy experts from southern China, none has heard
of tou-cha-ping (Chinese tempeh).
Beijing soymilk flavor tests: 15 people prefer sweetened
soymilk vs. 12 people prefer it unsweetened (plain). The
majority like chocolate, yet they would like it better if it were
less thick; the sweetness is just right. They also like sour
orange which has the consistency of soy yogurt.
Pre-Pak: These are inexpensive plastic bags for milk or
other beverages; widely used in Europe, and some in Japan.
China is thinking of using these for packaging soymilk.
Alfa-Laval soymilk systems are promoted by ASA; they
do not know DTD.
In China, dried yuba sticks are known as fuzhu (in
pinyin). Address: P.O. Box 234, Lafayette, California 94549.
Phone: 415-283-2991.
8368. Soybean Update. 1983. Demand focus–Where the big
bean markets are (Special feature). June 13. p. 3-6.
• Summary: “In the first of a two-part series Update looks
at major U.S. soybean importers throughout the world and
potential growth areas for U.S. soybeans.
“The European Economic Community and Japan buy
over 64 percent of all U.S. soybean exports. The EEC alone
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takes nearly 65 percent of all U.S. bean meal exports. These
traditional markets will continue to grow, but countries
with young, developing livestock industries will take the
lion’s share of future growth in soybean exports. The U.S.
export market will shift to more developing and communist
countries whose commodity needs are purchased through
state controlled agencies.
“EEC: The European Economic Community is the
world’s largest user of soybean meal. EEC meal consumption
of 16.5 million tonnes outpaced that of the U.S. (16.1 million
consumption) for the first time last year.
“Rotterdam is the hub of soybean and bean product trade
for all of Europe and the surrounding areas, and is a major
processing center as well, with an estimated yearly crush of
2.6 million tonnes. Such is the importance of soybeans in
the EEC that it is one of the few commodities that enter the
community duty-free.
“Protein meal has increasingly replaced feed grain
in European animal feed rations. Since 1976, feed grain
consumption in the EEC has increased only 4.3 percent,
while meal consumption has jumped 49.1 percent.
“West Germany is the largest single country importer of
U.S. bean meal and of soybeans and meal combined, with
1982 imports from the U.S. totalling 4.83 million tonnes for
the two commodities.
A table shows EEC soybean (SB) and meal imports from
the U.S. in fiscal year 1982 (000 metric tons) (* = adjusted
for transshipments through Rotterdam).
Germany*, 3583 SB and 4830 total
Netherlands*, 2782 SB and 3482 total
Italy, 906 SB and 1938 total
Belgium, 1406 SB and 1423 total
France, 848 SB and 886 total
UK, 640 SB and 741 total
Greece, 219 SB and 219 total.
Also Denmark, and Ireland.
“Other West European countries outside the EEC buy
large amounts of U.S. beans. In 1982, Spain was the fourth
largest importer of U.S. soybeans with 2.960 million tonnes.
Portugal bought 469,504 tonnes.
Asia: Asian soybean users range from industrialized
countries such as Japan, Taiwan and Korea, to developing
countries with huge potential such as the Philippines,
Indonesia, Thailand, Malaysia and Singapore. There are
also communist countries with state-controlled importing
agencies such as China.
“Japan is the largest single country buyer of U.S.
soybeans with 1982 purchases of 4.199 million tonnes,
nearly 97 percent of Japan’s total soybean imports.
“Food grain imports are controlled by the Japanese
Food Agency, and sales are handled by a few large Japanese
trading companies, such as Zen Noh, Mitsui, Mitsubishi,
Marubeni, C-Itoh and Sumitomo. The big Japanese grain
companies have now moved into foreign countries, including

the U.S., and they now transact from 15-20 percent of all
U.S. grain exporting business.
“Due to a slowdown in economic growth, continuous
weakness in the yen, and an emerging policy of increased
food self-sufficiency, Japanese imports of soybean products
are projected to increase less than 1 percent annually for the
short term.
“The Southeast Asian countries of Indonesia, Malaysia,
Philippines, Singapore and Thailand comprise the fastest
growing market areas in the world.
“Southeast Asia has 270 million consumers, more than
double the population of Japan. Future growth potential is
tremendous. Reasons: rapidly developing textile and leather
industries, a bountiful supply of natural resources, a shifting
of their economic base from agriculture to industry and a
growing livestock-poultry sector.
A table shows U.S. Soybean & Product Exports to S.E.
Asia. MY 1981/82 (000 Metric Tons)
Indonesia 305 SB and 82 meal
Malaysia 139 SB and 0 meal
Philippines 48 SB and 74 meal
Also Singapore (1 oil) and Thailand (4 meal and 1 oil).
“The final Asian country with potential for market
growth is the PRC [China], the most populous nation in the
world with over 980 million people. Increased domestic
production soybeans, decreased hog numbers and trade
disputes over textile imports have virtually eliminated the
market for U.S. beans in China for the near term.
China bought 883,300 tonnes of soybeans from the
U.S. in 1279/80, sixth largest customer that year. China’s
agriculture is not expected to be able to keep pace with the
growing population’s food needs in the long run, making
soybeans important not only for use in China’s livestock, but
also as an edible food source.
“USSR: The Russian grain deal of 1972, in which
the Soviets bought 17.5 million tonnes of grain including
1 million tonnes of soybeans, triggered a boom in U.S.
exports that changed the complexion of U.S. agriculture
dramatically.
“However, political tensions and a series of U.S.
embargoes have sent the USSR looking elsewhere for more
reliable sources of supply.
“A recent development in the USSR has been a shift
toward more protein meal in livestock rations. USDA
estimates that USSR will import 2.6 million tons of bean
meal this year, most coming from South America and West
Europe.
“Future increases in U.S. trade with USSR are uncertain.
Although U.S. efforts such as contract sanctity legislation
and a desire to negotiate a new LTA have been made,
the damage done by previous embargoes will be hard to
overcome.”
8369. Bodwell, C.E. 1983. Effects of soy protein on iron and
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zinc utilization in humans. Cereal Foods World 28(6):34248. June. [46 ref]
• Summary: Found no adverse effects on iron status due to
feeding humans moderate quantities of soy products daily
for 6 months. A photo shows Bodwell. Address: USDA ARS,
Beltsville Human Nutrition Center, Beltsville, Maryland.

Station, Warsaw, VA; 3. Dep. of Entomology, Clemson
Univ., Clemson, South Carolina.
8374. Inputs Outlook and Situation (USDA Economic
Research Service). 1983. Pesticides. IOS-1. p. 3-10. June.

8370. Davis, William L. 1983. Japan: Surge in soy milk
popularity could benefit U.S. Foreign Agriculture (USDA
Foreign Agricultural Service). June. p. 22.
• Summary: The growing popularity of soy milk in Japan
is good news for U.S. soybean farmers. Current production
is estimated at 70,000 tonnes/year, valued at $87.5 million.
The industry expects the market to expand to over $260
million as several large firms are now starting production.
Currently 11 major firms are producing soy milk. Tofu shops
also market soy milk. Soy milk puddings are also now on the
market. Address: Agricultural Counselor, Tokyo.
8371. Dutrow, Ralph. 1983. Soviet Union: Purchases of U.S.
soybeans resumed. Foreign Agriculture (USDA Foreign
Agricultural Service). June. p. 23.
• Summary: The Soviet Union’s purchase of 200,000 tonnes
of soybeans in April marked its first entry into the U.S.
market since late 1981. The purchase does not represent a
policy shift by the USSR. The Soviets turned to the U.S.
for soybeans because of the relatively small Argentine 1983
crop and difficulties in arranging shipments of soybean meal
from Brazil. The Soviet government is committed to increase
production of livestock and dairy products, as called for
in the New Food Program adopted in May 1982. Address:
Foreign Agricultural Service. Phone: 202-382-8881.
8372. Eldridge, A.C. 1983. Chemical comparison of a
Mexican soybean variety with a US variety. J. of the
American Oil Chemists’ Society 60(6):1132-34. June. [14 ref]
• Summary: “The proximate analysis, protein, amino acid,
and fatty acid composition and flavor evaluation of mature
seeds of a commercial variety of soybeans grown in Mexico
and of one grown in the United States were compared.
The study indicated very little difference between the two
varieties.” Address: Northern Regional Research Center,
ARS, USDA, Peoria, Illinois 61604.
8373. Harper, J.D.; McPherson, R.M.; Shepard, M. 1983.
Geographical and seasonal occurrence of parasites,
predators and entomopathogens. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 7-19. Chapt. 2. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [87*
ref]
Address: 1. Dep. of Zoology and Entomology, Auburn
Univ., Auburn, Alabama; 2. Dep. of Entomology, Virginia
Polytechnic Inst. and State Univ., Eastern Virginia Research

• Summary: This is the first issue of Inputs Outlook and
Situation, to be published quarterly. The three inputs
discussed are pesticides, energy, and farm machinery.
Table 1 gives “Costs of pesticides for selected U.S.
crops, 1979 and 1981.” Pesticides include herbicides,
insecticides, and fungicides.
8375. Jones, Walker A., Jr.; Young, S.Y.; Shepard, M.;
Whitcomb, W.H. 1983. Use of imported natural enemies
against insect pests of soybean. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 63-77. Chapt. 8. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [52
ref]
• Summary: Contents: Rationale for importations. History
of importations for soybean insect pest control: Mexican
bean beetle, velvetbean caterpillar, southern green stink
bug, pathogens of Lepidoptera, CIPM importation program.
Soybean insect pests as targets for imported natural enemies:
The soybean crop environment, exotic vs. native pests,
potential target pests.
“The introduction and establishment of exotic natural
enemies of pests is commonly termed ‘classical biological
control’... The introduction and use of new natural enemies
in the United States specifically for suppression of soybean
insect pest populations has, until recently, been restricted
to a few isolated importations. However, the only 2 serious
attempts have been successful... An importation program
initiated in 1980, sponsored by the Consortium for Integrated
Pest Management–Soybean Subproject, now provides
much needed information and organisms for use in classical
biological control within the integrated pest management
framework in soybean.” Address: 1. USDA, ARS, Southern
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Field Crop Research Insect Lab., Stoneville, Mississippi.
8376. Mayse, M.; Pitre, H.N.; Whitcomb, W. 1983. Effects
of cultural practices on natural enemies. South Carolina
(Clemson) Agricultural Experiment Station, Southern
Cooperative Series, Bulletin No. 285. p. 49-55. Chapt.
6. June. Regional Research Project S-74. Natural Enemy
Subcommittee. [32 ref]
• Summary: Contents: Planting date. Row spacing. Tillage.
Cultural practices outside the crop. Address: 1. Dep. of
Entomology, Univ. of Arkansas, Fayetteville, AR; 2. Dep. of
Entomology, Mississippi State Univ., Mississippi State, MS;
3. Dep. of Entomology and Nematology, Univ. of Florida,
Gainesville, FL.
8377. Pedigo, L.P.; Pitre, H.N.; Whitcomb, W.H.; Young,
S.Y. 1983. Assessment of the role of natural enemies in
regulation of soybean pest populations. South Carolina
(Clemson) Agricultural Experiment Station, Southern
Cooperative Series, Bulletin No. 285. p. 39-48. Chapt.
5. June. Regional Research Project S-74. Natural Enemy
Subcommittee. [85 ref]
• Summary: Contents: Predators. Parasites.
Entomopathogens. Viruses. Protozoa. Bacteria. Address: 1.
Dep. of Entomology, Iowa State Univ., Ames, IA; 2. Dep. of
Entomology, Mississippi State Univ., Mississippi State, MS;
3. Dep. of Entomology and Nematology, Univ. of Florida,
Gainesville, FL; 4. Dep. of Entomology, Univ. of Arkansas,
Fayetteville, AR.
8378. Pitre, H.N. ed. 1983. Natural enemies of arthropod
pests in soybean. South Carolina (Clemson) Agricultural
Experiment Station, Southern Cooperative Series, Bulletin
No. 285. 90 p. June. Regional Research Project S-74. Natural
Enemy Subcommittee. [526 ref]
• Summary: Contains ten chapters by various authors on
subjects related to integrated pest management. This bulletin
was published individually by a number of the agricultural
experiment stations of the southern U.S. states. Address:
Dep. of Entomology, Mississippi State Univ., Mississippi.
8379. Shepard, M.; Marston, N.; Carner, G. 1983. Sampling
predators, parasites and entomopathogens. South Carolina
(Clemson) Agricultural Experiment Station, Southern
Cooperative Series, Bulletin No. 285. p. 20-31. Chapt.
3. June. Regional Research Project S-74. Natural Enemy
Subcommittee. [91* ref]
• Summary: Contents: Bacterial diseases: Bacterial blight,
Bacterial pustule, Wildfire, Bacterial wilt, Rhizobiuminduced chlorosis.
Fungus diseases–Diseases affecting leaves: Brown spot,
Downy mildew, Target spot, Frogeye leaf spot, Phyllosticta
leaf spot, Powdery mildew, Black patch, Alternaria leaf spot.
Fungus diseases affecting roots and stems: Brown stem

rot, Stem canker, Phytophthora rot, Pythium rot, Rhizoctonia
rot, Fusarium root rot, Anthracnose, Phymatotrichum root
rot, Charcoal rot, Sclerotial blight, Stem rot. Fungus diseases
affecting seed: Purple seed stain, Soybean smut, Pod and
stem blight, Yeast spot.
Virus diseases: Soybean mosaic, Bud blight, Yellow
mosaic,
Diseases caused by nematodes: Root-knot nematode,
Soybean cyst nematode, Sting nematode, Other nematodes,
Relation of nematode injury to other diseases.
Nutritional diseases: Potassium deficiency, Nitrogen
deficiency, Iron deficiency, Manganese deficiency,
Molybdenum deficiency,
Miscellaneous causes of damage: Herbicide injury,
Arsenic injury, Root damage and drought, Lightning injury.
“Caution” If pesticides are handled or applied
improperly, or if unused parts are disposed of improperly,
they may be injurious to humans, domestic animals,
desirable plants, pollinating insects, fish, or other wildlife,
and may contaminate water supplies. Use pesticides only
when needed and handle them with care. Follow the
directions and heed all precautions on the container label.”
Introduction: “Annual losses from all soybean diseases
have been estimated at 12 percent of the total crop. The
severity of disease and amount of loss depend upon
environmental conditions, such as temperature and humidity.
Disease-free soybean fields in the United States are the
exception rather than the rule, and it is not unusual to find
fields with several diseases present. All diseases do not occur
every year in a locality. A disease may be very destructive
one year and not apparent the next.
“All soybean diseases reduce yields. The amount of loss
depends on the type of disease, the severity of the disease
on each plant, and the number of plants infected. Yield
reductions are not usually severe enough to be observed
directly by the producer. For example, severe bud blight
leaves no doubt in the producer’s mind that yield is being
greatly reduced; but bacterial blight, downy mildew, and
brown stem rot, which reduce yields as much as 20 percent,
are not obvious on the basis of plant symptoms alone.
“Some soybean diseases are now effectively controlled
by use of resistant varieties. Other diseases, such as soybean
wilt, bud blight, and brown stem rot, warrant control but
cannot now be controlled easily and effectively.
“Soybean diseases are caused by bacteria, fungi, viruses,
and nematodes that depend on the plant for their nutrition.
The constant feeding of these organisms on soybeans
weakens the plants so that they do not grow properly and
fail to produce maximum yields. This handbook presents
information on diseases, various nutritional disorders, and
miscellaneous causes of damage to soybean plants.” Address:
1&3. Dep. of Entomology, Clemson Univ., Clemson, South
Carolina; 2. USDA, ARS, Biological Control of Insects Lab.,
Columbia, Missouri.
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8380. Shurtleff, William. 1983. Yuba: The creamy film on
soymilk (Continued–Document part II). Soyfoods. Summer
p. 73-76.
• Summary: (Continued): “There has been considerable
speculation about when and how yuba was introduced
to Japan. Some have said that it was brought by Chinese
Buddhist monks as early as the 10th century, others that
it was brought back by Japanese monks visiting China in
the 13th century. It is also said that Masashige Kusunoki,
a famous samurai, used it as provisions during the siege
of Chihaya castle during the 14th century. Japan’s oldest
existing yuba shop started in 1716, so it is quite likely that
yuba existed on a commercial scale by the late 1600s, if not
earlier. It may well have been used from time to time as a
food in Buddhist temples centuries earlier.
“The earliest center of yuba production and utilization
in Japan was in Kyoto, the ancient capital, which remains
yuba’s center to this day. Yuba has always had the strongest
gourmet image of all Japanese soyfoods, and Kyoto yuba
soon developed strong associations with both the vegetarian
cuisine of the Buddhists and with the elegant cuisine of
the nobility and aristocracy. Yuba soon became one of the
indispensable delicacies in both Zen Temple Cookery (Shojin
Ryori) and in the exquisite Tea Ceremony Cuisine (Kaiseki
Ryori).
“A children’s song (whose date of origin is probably in
the early 1800s) sung in Kyoto near the base of Mt. Hie, the
home of a famous complex of Buddhist temples, asks ‘What
do the monks eat on Mt. Hie?’ The response is ‘Yuba no
tsukeyaki,’ the name of a yuba preparation. Today in Kyoto,
in restaurants serving Shojin or Kaiseki cuisine, yuba might
well appear in more than half the dishes in a typical sixcourse meal. Gradually the Japanese developed many unique
ways of folding yuba, plus a number of ready-to-eat yuba
delicacies (deep-fried chips, pouches, and rolls) that were
unknown in China and which today are popular tourist items
in Kyoto.
“The Kyoto yuba industry traces its origins to at least
the early 1700s’. The four oldest existing yuba shops started
in 1716, 1791, 1804, and 1833. The owner of the oldest
shop, Yuba Han, is now the ninth generation. Kyoto’s yuba
shops have always been small, family-run operations, often
connected with the family home. Of the 20 shops existing in
1981, 4 started during the Edo period (1600-1868), 5 during
the Meiji period (1868-1912), 4 during the Taisho period
(1912-1926), and only 6 started after 1926. Thus the industry
is old and well established.
“The number of yuba shops in Kyoto has gradually
decreased from the peak of 67 in 1911. It fell to 35 in 1919,
then climbed to 55 in 1929, and finally decreased slowly
to 20 in the late 1970s. A typical shop used only 50 to 150
pounds of dry soybeans a day to make 400 to 1,200 sheets of
yuba. (One pound of dry soybeans yields about 0.5 pounds of

yuba on a dry weight basis.)
“Gross net sales of the yuba produced in Kyoto was
about $2.3 million, estimated to be 80% of the total sales and
production of all yuba in Japan.
“The earliest known reference to yuba by an American
was by Langworthy in 1897; he published a nutritional
analysis, which was reprinted by Abel of the USDA in 1900.
In 1905 Oshima published the results of Japanese nutritional
research in English. In 1914 Loomis noted that Chinesestyle yuba (toufu-p’i) was being imported to the U.S. ‘in the
form of vitreous, brittle, yellowish sticks.’ In 1923 Piper and
Morse published 1½ pages of by far the best information to
date in English, (plus a photograph of sheets of yuba hanging
to dry on sticks over steaming pans of soymilk) and two
nutritional analyses of yuba. In 1926 Horvath wrote that
in China up to 30 yuba films were removed from soymilk
and sold separately at a high price before selling the low-fat
milk. In 1927 Horvath gave a nutritional analysis of 5 types
of Chinese and Japanese yuba, using data from Embrey,
Adolph, and the Tokyo Hygienic Laboratory.
“In the U.S. yuba has long been served in a variety of
dishes at most Chinese restaurants, where it is called ‘bean
curd skin,’ the literal translation of the Chinese name toufup’i. The first company in America to make ready-to-eat yuba
delicacies was The Soy Plant in Ann Arbor, Michigan. In
the spring of 1980 Jura McDowell developed Yuba Rolls
using yuba made on a kitchen scale. It was cut into 3½-by5-inch rectangles, filled with seeds, sauteed vegetables, and
seasonings, then rolled tightly. The next year a Tempeh Dog
was developed by wrapping soybeans, in inoculated to make
tempeh, in a sheet of yuba then incubating the roll. It came
out looking like a hot dog.
“In 1981 the first yuba manufacturing company in
the Western world, Soyfoods of America, began operation
in Duarte, California, near Los Angeles (see Soyfoods,
No. 6, 1982). The owner, Mr. Ken Lee and his technical
director Lawrence Wu, both Chinese Americans, built a
modern, semi-mechanized plant, drawing on Wu’s research
in modernizing yuba production. While their main market
initially was to be stores which imported yuba from East
Asia (especially Hong Kong), they also hoped to reach the
Caucasian market.
“The first known scientific study of yuba (in any
country) was done in 1970 by Mr. L.C. Wu at the University
of Florida who wrote his MS thesis (‘Lipid-Protein Films for
Human Consumption’) on yuba. Wu and his colleague, R.P.
Bates, published subsequent detailed studies in 1972, 1973,
and 1975 of methods for increasing the yield and quality of
yuba, and of the basic endothermic polymerization involved
in yuba formation. In 1975 they discussed texturization,
noting that ‘these films, when properly laminated, make
good meatlike structures.’ Also, they reported, without
using binders, desired flavors can be incorporated into the
films. Their method of alkali extraction, while giving a high
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yield of yuba, gave a very low PER (1.26). Also in 1975
H.O. Jaynes and W.N. Chou at the University of Tennessee
developed a method for making yuba from soy protein
isolates using oven drying in Teflon-coated pans.
“Does yuba have a future in the West? I think so.
Because it is expensive, only small amounts can be used
as wrappers and delectable fillings to make exciting new
foods, such as tasty hors d’oeuvres, crisp yuba chips (more
delicious than potato chips), and meat analogs, but the
development of less labor-intensive, more mechanized
methods for making yuba would do wonders in aiding
its increased use.” Address: Soyfoods Center, Lafayette,
California.
8381. Soyfoods. 1983. Tofu bacteriological qualities called
into question by report. Summer. p. 8-12. [5 ref]
• Summary: Discusses the “controversial” Bulletin 810
of the Connecticut Agricultural Experiment Station, titled
“Quality of tofu and other soy products” by Hankin and
Hanna, released in March 1983 to at least 1,000 readers,
including the press, libraries, and consumers. High levels
of contamination were found in a number of soy products.
Three products showed coliform counts exceeding 30,000
per gram.
The media aftermath in New England was even more
devastating: The Hartford Courant (March 15), the Holyoke
Transcript-Telegram (March 23), The Middletown (CT)
Press (March 16) and the Springfield Union (March 16)
all ran stories based on the original Experiment Station
study. The Associated Press newswire service sent out a
study of the report. Channel 11 in New York City ran a
2 minute news feature on the 10 o’clock evening news,
referring to tofu’s high bacterial counts, possible retailer
negligence, and advised consumers to check for discoloration
in spoiled tofu. Channel 7 in New York (in mid-March)
also ran a negative story. On April 6, the Valley Advocate
(Amherst, Massachusetts) published “The Dirt on Soy” after
interviewing New England Soy Dairy. Finally Marian Burros
in her “Food Notes” in the New York Times ran a judicious
assessment on May 18 titled “Bacteria in Soy products.”
The author then presents ten criticisms of Bulletin
810 and concludes that “there are considerable grounds for
rejecting the Connecticut study as methodologically invalid,
imprecise, and misleading.” During March and April tofu
companies (including New England Soy Dairy, Nasoya,
The Bridge, and Legume) began to take action. Nasoya’s
preliminary results of temperature readings in the produce
section of “75 stores monitored showed an average local
temperature of 45ºF, which is 8-10º warmer than is desirable
for tofu.” Four suggestions are given for dealing with the
industry’s vulnerable position.
8382. Stimac, Jerry L.; O’Neil, Robert J. 1983. Modeling
the impact of natural enemies on insect pests of soybean.

South Carolina (Clemson) Agricultural Experiment Station,
Southern Cooperative Series, Bulletin No. 285. p. 78-87.
Chapt. 9. June. Regional Research Project S-74. Natural
Enemy Subcommittee. [42 ref]
• Summary: Contents: Assessing impacts of natural
enemies on pests. Representation of natural enemy-induced
mortality in pest population models. Modeling effects
of host-specific natural enemies. Models of host/parasite
populations. Predator/prey models. Modeling pathogen/
host dynamics. Generic natural enemy models. Research
needs for incorporating impacts of natural enemies into
population models of soybean insect pests. Address: Dep. of
Entomology and Nematology, Univ. of Florida, Gainesville,
FL.
8383. Turnipseed, S.; Kogan, M. 1983. Soybean pests and
indigenous natural enemies. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 1-6. Chapt. 1. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [19
ref]
• Summary: Contents: Major pests. Indigenous natural
enemies of major pests. Concluding remarks. Address: 1.
Dep. of Entomology, Clemson Univ., Edisto Exp. Station,
Blackville, South Carolina; 2. Illinois Natural History
Survey, Urbana, IL.
8384. Van Duyn, John W.; McLeod, Paul J. 1983. Pesticide
effects on natural enemies. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 56-62. Chapt. 7. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [53
ref]
• Summary: Contents: Arthropod natural enemies.
Entomopathogens: Fungi, viruses, bacteria, protozoans. Pest
response to natural enemy decimation. Address: Dep. of
Entomology, North Carolina State Univ., Raleigh, NC.
8385. Wang, H.L.; Swain, E.W.; Kwolek, W.F.; Fehr, W.R.
1983. Effect of soybean varieties on the yield and quality of
tofu. Cereal Chemistry 60(3):245-48. May/June. [14 ref]
• Summary: Tofu was made on a laboratory scale from five
U.S. and five Japanese soybean varieties. Protein content
of the soybeans was positively correlated with the protein
content and the protein:oil ratio of the resulting tofu (dry
basis). The tofu yield was positively correlated with protein
recovery during processing, but not with the protein content
of the soybeans. Varieties that have a light hilum and high
protein content are preferred for making tofu.
Table 1 (p. 246) shows the physical and chemical
properties of 5 U.S. and 5 Japanese soybean varieties. The
U.S. varieties (Coles, Vinton, Weber, Hodgson, and Corsoy)
contain, on average (on an as-is basis) 42.18% protein (range
40.8% to 45.1%), 18.8% oil (range 17.9% to 19.4%), and
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19.24 gm per 100 beans (range 17.74 gm to 24.71 gm for
Vinton). The Japanese varieties (Kitamusume, TokachiNagaha, Wase-Kogane, Yuuzuru, and Toyosuzu) contain, on
average (on an as-is basis) 42.84% protein (range 40.8% to
45.2%), 18.0% oil (range 17.3% to 19.4%), and 23.69 gm
per 100 beans (range 17.53 gm to 35.51 gm for Yuuzuru).
Thus, the American soybeans contain, on average, 1.5% less
protein and 4.6% more oil than their Japanese counterparts,
and the weight per 100 seeds is 18.2% less. Address: 1-3.
NRRC, Peoria, Illinois. 4. Dep. of Agronomy, Iowa State
Univ., Ames.
8386. Yeargan, K.V.; Todd, J.W.; Mueller, A.J.; Yearian,
W.C. 1983. Dynamics of natural enemy populations. South
Carolina (Clemson) Agricultural Experiment Station,
Southern Cooperative Series, Bulletin No. 285. p. 32-38.
Chapt. 4. June. Regional Research Project S-74. Natural
Enemy Subcommittee. [65* ref]
• Summary: Contents: Predators. Parasites.
Entomopathogens. Address: 1. Dep. of Entomology, Univ.
of Kentucky, Lexington, KY; 2. Dep. of Entomology and
Fisheries, Georgia Coastal Plain Exp. Station, Tifton, GA;
3-4. Dep. of Entomology, Univ. of Arkansas, Fayetteville,
AR.
8387. Howell, Robert W. 1983. Re: Comments on history of
soybean breeding and germplasm collection in the United
States. Letter to William Shurtleff at Soyfoods Center,
July 28–in reply to inquiry. 1 p. Typed, with signature on
letterhead.
• Summary: “I have really enjoyed reading the manuscripts
that you sent with your letter of May 10. You have a lot of
detailed information that I was not aware of. It will be very
interesting and useful to anyone with an interest in soybeans.
I am sorry that I have taken so long to get back to you, and
can only plead various distractions which kept me from the
manuscripts.
“I have no major suggestions and only a few rather
minor comments:
“In the chapter ‘dissemination to the United States’
a mention of the work of Dr. Richard L. Bernard on the
germplasm collection would be very appropriate. Bernard
is the man who really made the collection a living and
useful resource. He was curator from 1954 of the northern
collection. He still oversees it, although formal responsibility
was transferred to a younger colleague, R.L. Nelson,
about 1980. Bernard organized the collection, was mainly
responsible for the systematic nomenclature system, and
has done much more on qualitative genetics research with
the collection than anyone else. He is the one who had
responsibility for maintaining the lines, growing them
for replenishment periodically, for maintaining purity
and recognizing duplications, and for providing seeds to
scientists throughout the world. He recently received the

Distinguished Service Award of the USDA, in large measure
in recognition of his work with germplasm. Dr. Hartwig
received the same award several years ago.
“I believe rather more credit than is deserved is given to
breeders with respect to linolenic acid on page 91 (Erickson
citation). Until about 20 years ago there was no analytical
method for linolenic acid sufficiently sensitive and rapid to
support a breeding program. Gas chromatography introduced
in the 60s made such a breeding objective possible. Any
reduction in linolenic acid was fortuitous. Breeding lines
were routinely analyzed for oil, protein, and Iodine number–a
measure of unsaturation but not specific for linolenic. In fact,
I think linolenic was estimated by difference after oleic and
linoleic had been determined by specific methods. Linolenic
acid content was not a breeding objective or criterion in any
variety that has achieved commercial significance.
“On p. 136 and p. 141 there is the statement that only
about 3 percent of the soybean ‘crop’ is used directly for
food. This ignores the oil fraction, of which practically all is
used for food or as a cooking oil. I think the 3 percent should
apply to the meal or protein.” Address: 2012 S. Cottage
Grove Ave., Urbana, Illinois 61801.
8388. American Soybean Association. 1983. Soya Bluebook
‘83. St. Louis, Missouri: American Soybean Assoc. 220 p.
July. Index. Index to advertisers. 22 cm.
Address: P.O. Box 27300, St. Louis, Missouri 63141.
8389. Baker, E.C.; Sullivan, D.A. 1983. Development of
a pilot-plant process for the extraction of soy flakes with
aqueous isopropyl alcohol. J. of the American Oil Chemists’
Society 60(7):1271-77. July. [23 ref]
• Summary: “Soy flakes were extracted with aqueous
isopropyl alcohol (IPA) at 77ºCin a Kennedy countercurrent
continuous extractor at a retention time of 71 minutes.”
Address: Northern Regional Research Center, Peoria,
Illinois.
8390. Bray, Donald J. 1983. Soybeans in poultry nutrition.
INTSOY Series No. 25. p. 128-29. B.J. Irwin, J.B. Sinclair,
and Wang Jin-ling, eds. Soybean Research in China and the
United States (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: Discussion: “Wang Jin-ling stated that the use
of whole soybeans as animal feed in China is inconceivable.
In fact, one of the critical needs is vegetable oil.
“Guo Xiang-ao asked if there were problems associated
with the level of hexane remaining in the meal when solventextracted meal was used as animal feed.
“D.W. Johnson said no, the normal level of hexane in
soybean meal is approximately 50 ppm; therefore, it would
not be a problem.
“Guo Xiang-ao said that according to the pop test, a
level of 400 ppm would be expected.
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“E.D. Kellogg replied that in the American market, a
level of 50 ppm of hexane in soybean meals is normally
found.” Address: USDA/CSRS, Washington, DC.
8391. Fellers, David A. 1983. Problems and promises of
composite flours in Bolivia. Cereal Foods World 28(7):40103. July. [5 ref. Eng]
• Summary: Low levels of soy flour (5%) were added
experimentally to bread and pasta in Bolivia. “On March 15,
1982, the Bolivian government issued Supreme Decree No.
18883, which calls for domestic soy and corn flours to be
added to wheat products on a national basis. The minimum
time for fully implementing soy fortification of all wheat
flour at the wheat mills was estimated to be 84 weeks.
Conditions in Bolivia suggest, however, that substantially
more time will be required because adequate financing is not
available. An important step was taken in mid-1982, when
SAO, the private soy processor in Santa Cruz, obtained a
loan from private banking sources with the assistance of
the Private Sector Division, U.S. AID Bolivian Mission.”
A photo shows David Fellers. Address: Western Regional
Resource Center, USDA, Berkeley, California.
8392. Howell, Robert W. 1983. Historical development of
the United States soybean industry. INTSOY Series No. 25.
p. 11-15. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds.
Soybean Research in China and the United States (College of
Agric., Univ. of Illinois at Urbana-Champaign). [8 ref]
• Summary: An excellent, comprehensive overview. “The
soybean industry in the United States is unique for the speed
with which it grew to play a dominant role in the nation’s
agricultural and economic sectors. Nowhere in the country’s
past, nor in the history of civilization, is there another
example of a crop that advanced in importance as quickly
as the soybean. Soybeans now are the second most valuable
crop produced in the U.S., exceeded only by maize, and are a
major export commodity serving strong and stable markets in
western Europe and Japan, and developing markets in Latin
America and elsewhere.
“Soybeans were not an important crop when Europeans
were settling and developing the Americas. The historically
important crops were cotton, maize, tobacco, and wheat,
which provided food and fiber, and were items of commerce
that formed the economic foundation of the New World.
The first report of soybeans in the U.S. was 1804, when
soybeans were referred to briefly in an article by J. Mease, a
physician in Pennsylvania who was an enthusiastic gardener.
Mease did not report the source of the soybeans in his
garden but presumably they came from Asia via Europe. [*
Footnote. See ‘Introduction of the soybean to North America
by Samuel Bowen in 1765,’ by Hymowitz and Harlan, in
Economic Botany, vol. 37 (in press)]. By the end of the 19th
century, the crop was known throughout the eastern and
central parts of the U.S.

“How did the soybean miracle come about? How and
why was it possible for soybeans to penetrate and dominate
agricultural economic systems that had been stable for
centuries?
“The soybean story is an illustration of the right
commodity in the right place at the right time. Many factors
came together to create a market and a new product which
could respond to demand. Mechanized agriculture was
reducing the use of animal power. The number of draft
animals was declining, releasing millions of hectares that had
been used to produce feed for horses and mules. Synthetic
fibers were replacing cotton. Production of surplus crops
was being curtailed by government policy. Meanwhile, a
national shortage of vegetable oils was becoming more
severe as population grew. There was growing appreciation
of the importance of well-balanced protein in human and
animal diets. It was known that soybeans were processed for
oil and meal in China. The situation was favorable for a new
crop that would maintain farm income and contribute to the
national economy. Soy-beans could satisfy market demand,
and proved well adapted to existing farming systems,
especially in the maize system of the northern states and the
cotton system of the south. The fact that soybeans yield two
products, highly unsaturated oil and protein with amino acid
distribution similar to cow’s milk, brought acceptance by
different groups of users and provided stability as markets
for oil or protein meals fluctuated. The most important single
event in soybean history in the U.S. was the appointment of
W.J. Morse in 1907 as director of soybean research in the
U.S. Department of Agriculture (USDA). Earlier, C.V. Piper
initiated work on soybeans in the USDA. For more than
40 years, Morse promoted research, education, production,
and marketing of soybeans. He was instrumental in the
organization of the American Soybean Association in 1921
and served three times as its president. Morse traveled
widely in the U.S., offering seed and persuading farmers to
try this new crop. He spent 1929 to 1931 in China collecting
soybean seeds. He led the cooperative research program of
the USDA and state agricultural experiment stations, which
began in 1936, until 1949.
“Soybean research began at the University of Illinois,
as at many other universities, before the beginning of
the 20th century. Our first research bulletin concerning
soybeans was published in 1897. Soybeans have been
grown at the Agronomy South Farm every year since the
farm’s establishment in 1903. The first breeder/geneticist
with primary responsibility for soybeans at the University
of Illinois was C. M. Woodworth, who joined the faculty
in 1920. Woodworth was a geneticist and constructed the
first chromosome map for soybeans. He developed the
cultivars Illini and Chief and made the cross which led to
the development of the cultivar Lincoln. Lincoln, released
jointly by the University of Illinois, USDA, and several other
universities in 1943, was the first cultivar to be developed
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from a purposeful hybridization, and the first to be produced
from the cooperative program formalized in 1936.
“A contemporary of Woodworth, J.C. Hackleman, was a
crop extension specialist in Illinois from 1919 until he retired
in 1956. Hackleman was one of the organizers of the Illinois
Crop Improvement Association and an ardent supporter
of soybeans. He and his extension colleagues in other
states appreciated the potential of soybeans and strongly
encouraged farmers to try them. Along with Hackleman
and Woodworth, W.L. Burlison, head of the Department of
Agronomy at the University of Illinois from 1921 to 1951,
was among those instrumental in establishing Illinois as the
principal soybean producing state.
“Developments in Illinois were paralleled in other
universities and states where interest in soybeans was
growing. J.L. Cartter, a graduate student at the University
of Wisconsin, was hired by USDA as a soybean agronomist
in 1928 and stationed at Holgate, Ohio. In 1935, Congress
enacted the Bankhead-Jones Act which provided for regional
research on major agricultural problems. In 1936, under the
authority of this act, the U.S. Regional Soybean Industrial
Products Laboratory was established at the University of
Illinois, and Cartter moved to Illinois to lead the production
research at the Laboratory. In 1942, the utilization research
was transferred to the Northern Regional Research
Laboratory at Peoria, Illinois. The production research
program remained at the University [in Urbana]. Plant
breeders were employed by USDA and stationed at Illinois,
Iowa State, and Purdue (Indiana) universities, and later at
Stoneville (Mississippi), North Carolina State University,
and the universities of Florida, Minnesota, and Missouri.
“The cooperative production research program of USDA
and the states has had a strong foundation in breeding and
genetics. Until recently, virtually all soybean production
in the U.S. involved cultivars developed in the cooperative
program of USDA and state breeders. Clark, Hawkeye,
Lee, Wayne, and Williams are examples of cultivars
developed in the cooperative program which have achieved
dominant positions in various soybean producing areas.
Some originated in Canadian programs with which U.S.
researchers have cooperated closely and effectively. The
group of pioneering soybean breeders, who deserve much of
the credit for the success of soybeans, included R.L. Bernard,
E.E. Hartwig, A.H. Probst, C.R. Weber, M.G. Weiss, and
L.F. Williams. Approximately 25 states participate in the
cooperative program and have designated agronomists as
collaborators. However, few had active state-employed
breeders prior to 1960. One state breeder who should be
mentioned with the above is J.W. Lambert, University of
Minnesota.
“After the retirement of Morse, Weiss was leader of
soybean investigations in USDA from 1949 to 1953. Then
came H.W. Johnson, who, next to Morse, probably had the
greatest influence on the development of soybean research.

Johnson led soybean investigations from 1954 to 1964, a
period during which the soybean cyst nematode was found
for the first time in the U.S., the first disease-resistant
cultivars were developed, and a significant increase in size
and scope of soybean research staff occurred.
“Prior to 1965, the only company with a soybean
cultivar development program was Coker’s Pedigreed
Seed Co., South Carolina, where H. Webb was the soybean
breeder. In 1965, a group of midwestern seed companies
formed the Soybean Research Foundation, Inc., and
employed A.L. Matson of Missouri as a soybean breeder.
Following enactment of the Plant Variety Protection Act of
1970, which enables the developer to retain ownership and
control of a cultivar as if it were patented, several companies
established soybean cultivar development groups. The
act stimulated interest in new techniques, such as genetic
engineering, and it is probable that company-developed
cultivars will occupy more of the market in the future.
“B. Koehler, a contemporary of Woodworth at
Illinois in the 1920’s, was one of the first pathologists to
become interested in soybean diseases. A few years after
establishment of the cooperative program with breeders in
1936, plant pathologists were added. W.B. Allington joined
the USDA group at Urbana during World War II and D.W.
Chamberlain joined in 1947. Pathologists have worked
closely with soybean breeders since breeding for disease
resistance has proved to be a powerful means of controlling
soybean diseases. Soybeans so far have been spared the
ravages of a major pestilence, due at least in part to vigilance
of soybean workers and some brilliant research to deal with
emerging problems. Phytophthora rot devastated fields in
parts of Ohio and Indiana and was beginning to appear
elsewhere about 30 years ago.” Continued. Address: Prof.
Emeritus and former head, Dep. of Agronomy, Univ. of
Illinois, and former leader, soybean investigations, USDA.
8393. Howell, Robert W. 1983. Historical development of
the United States soybean industry (Continued–Document
part II). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B.
Sinclair, and Wang Jin-ling, eds. Soybean Research in China
and the United States (College of Agric., Univ. of Illinois at
Urbana-Champaign). [8 ref]
• Summary: (Continued): Prompt response, notably by
pathologist A.F. Schmithenner of Ohio State University,
breeder R.L. Bernard (USDA), and pathologist M.J.
Kaufmann at Illinois, led to discovery of genetic resistance
which was incorporated by backcrossing to produce resistant
cultivars of good agronomic quality. The first such cultivars
were released in 1963. Additional races of Phytophthora
megasperma f. sp. glycinea have appeared but the disease
has been adequately controlled.
“A more dramatic case involved the soybean cyst
nematode. First identified in North Carolina in 1954, the cyst
nematode soon was discovered in the Mississippi Delta. It
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is now known to be distributed in soybean production areas
from the Gulf of Mexico almost to the Canadian border.
Resistance to races 1 and 3 of the nematode was discovered
in the cultivar Peking, which was introduced into the U.S. in
1906. Resistance involved a complex of several genes, one
of which was linked closely to the gene for black seed coat,
a trait unacceptable in the U.S. soybean market. However,
intensive research by C.A. Brim and J.P. Ross (North
Carolina), A.L. Matson and L.F. Williams (Missouri), J.M.
Epps (Tennessee), E.E. Hartwig (Mississippi), and others
resulted in the first commercially acceptable resistant cultivar
in 1967, and others followed. However, additional races of
the nematode were identified. Cultivars with resistance or
tolerance are available in maturity groups for which the cyst
nematode is a problem.
“Research on weed and insect control in soybeans was
slower to develop. In the early 1960’s, there was a significant
increase in weed research. During the following decade,
improved weed control methods probably contributed more
than any other single factor to improvement in soybean
yields. Increased emphasis on insect control research is very
recent, reflecting awareness of the seriousness of insect and
disease losses, especially in the southern states, and the
opportunities for effective and safer insect control through
integrated pest management. Integrated pest management
is a coordinated system of chemical, physical, and cultural
pest control measures that will ensure favorable economic,
sociological, and environmental consequences.
“Plant physiologists have worked with soybeans for
many decades. The pioneering work of H.A. Allard and
W.W. Garner on photoperiodism in the second decade of
this century included soybeans as one of the three crops
studied. Their work and later studies on photoperiodism
by H.A. Borthwick, S.B. Hendricks, and M.W. Parker
led to identification of phytochrome and were the basis
for the maturity group system. Soybean physiology did
not become a subject of widespread interest until about
1960. Since that time, the number of physiologists and the
scope of physiological research have expanded rapidly.
W.L. Ogren (USDA/UIUC) and his associates have made
major contributions to the understanding of photosynthesis,
especially photorespiration, a process occurring in noncereals
and some cereals that drains the plant of some of the product
of photosynthesis. The existence of photorespiration is
a major biochemical difference between soybeans and
maize, effectively limiting soybean production potential to
something less than that of maize.
“Some proposed uses of soybeans have not succeeded.
Use as a raw material for production of plastics has been
mentioned frequently. About 1940, Henry Ford used plastics
made from soybeans to build auto bodies. The bodies were
highly resistant to damage, but other raw materials such as
petro-chemicals were more economical than soybeans at the
time.

“Meanwhile, research expanded on uses of soybeans
at the USDA laboratory in Peoria, in universities, and in
industrial laboratories. At Peoria, a strong utilization research
group developed under the leadership of J.C. Cowan. Others
who have made significant contributions included H.J.
Dutton, J.J. Rackis, A.K. Smith, and W.J. Wolf. Research
on food uses at UIUC began in 1930. Similar studies were
undertaken elsewhere. The great development of soybeans
in the U.S. has been based on oil extraction, followed by
uses of oil and oilmeal. Soybean oil is used mostly in food
products, 95% of domestic use being salad oils, shortenings,
and foods prepared with them. The oilmeal, high in wellbalanced protein, is used in poultry and livestock feeds.
Only 3% is used to manufacture industrial or human food
products. In recent years, soy protein has been used to create
products which simulate other foods in texture, appearance,
and other qualities.
“For many years there has been interest in soyfoods
such as tofu, whey, cheese, and meat analogues, especially
in international programs and for vegetarians. Recently,
a number of soy beverage products were developed by a
team including A.I. Nelson, M.P. Steinberg, and L.S. Wei of
UIUC. Interest in soyfoods seems to be increasing. A number
of small companies and individuals who are interested in
soybean food use have formed the Soycrafters Association,
Colrain, Massachusetts. They are active in disseminating
information on use of soybeans as a human food, including
traditional oriental food and western dishes.
“A key to the continued expansion of soybeans has been
the parallel development of uses, markets, and products. In
the beginning, U.S. soybeans were grown as a hay crop. The
first production of soybean oil and meal in the U.S. occurred
in 1911 in Seattle, Washington, with the soybeans imported
from northeast China. The earliest record of processing
of American-grown soybeans for oil and meal was at
Elizabeth City, North Carolina, in 1915. Since 1941 soybean
production primarily has been for processing and export, and
hay use now is less than 1% of total production.
“Farmers need assurance of a market if they are to
become interested in a new crop. In the early days of
commercial soybean production, this assurance was given by
a few pioneering processors. In 1922, A.E. Staley, founder
of the company which today has oil and meal extraction
facilities in Champaign and Decatur, Illinois, and elsewhere,
announced that he would begin processing soybeans that
year. He guaranteed that he would buy all the soybeans that
farmers would grow. Not long after, E.D. Funk, of Funk’s
Seeds in Bloomington, Illinois, offered a guaranteed price.
Another pioneer was D.W. McMillen of Fort Wayne, Indiana,
founder of Central Soya, a major processor of soybeans.
“The decision of these and other business leaders to
commit themselves and their organizations to soybeans,
and especially their assurances to farmers, started soybeans
on the tremendous expansion of the last 60 years. These
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steps could not have succeeded if the processors had not
had markets for their products. One such early market was
in New York, where the Grange League Federation needed
meal for dairy cows. In subsequent years, swine and poultry
feed has used a major fraction of soybean meal production.
It is unlikely that the expansion of the U.S. poultry industry
would have occurred without feeds based on soybeans.
“From the small beginnings of soybean processing in
Seattle and Elizabeth City, a strong and extensive system
of soybean mills developed. The mills have become larger
and somewhat fewer. There are now about 115 mills listed
in Soya Bluebook, a publication of the American Soybean
Association. A modern mill can process 2,700 metric tons
of soybeans per day, requiring the production from nearly
90,000 hectares annually. Median capacity is 1,257 metric
tons per day. Although soybean processing still is referred
to as “crushing,” the transition from extraction by hydraulic
presses to solvent extraction was completed by 1970. Parallel
to development of the milling industry was development of
facilities for transportation, storage, and futures markets.
“Establishment of the American Soybean Association in
1921 has been mentioned. The secretary of the association
from 1940 until 1967 and the founder of the Soybean
Digest in 1940 was G.M. Strayer of Hudson, Iowa. He
was instrumental in guiding the soybean industry into
foreign markets. In 1949 he and J.L. Cartter were the first
people to be sent to Europe to explore possible markets
for U.S. soybeans. After a trip to Japan in 1955, the
Japanese-American Soybean Institute was formed in 1956”
(Continued). Address: Prof. Emeritus and former head, Dep.
of Agronomy, Univ. of Illinois, and former leader, soybean
investigations, USDA.
8394. Howell, Robert W. 1983. Historical development of
the United States soybean industry (Continued–Document
part III). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B.
Sinclair, and Wang Jin-ling, eds. Soybean Research in China
and the United States (College of Agric., Univ. of Illinois at
Urbana-Champaign). [8 ref]
• Summary: (Continued): “The National Soybean Processors
Association (NSPA) was formed in 1928 and is now a
powerful organization representing the interests of the
processors. The NSPA, like the growers’ organization, the
American Soybean Association, has been a strong supporter
of research and education programs. The two associations
have cooperated in market development activities abroad.
Since 1948 the NSPA has sponsored the National Soybean
Crop Improvement Council (NSCIC), which has an advisory
board of university and USDA research administrators to
promote communication between the soybean industry and
soybean researchers. J.W. Calland was the first managing
director of NSCIC; R.W. Judd has been managing director
since 1961. Calland and Judd have contributed immeasurably
to growth of the soybean industry by promoting interchange

of information and by effective presentation of research
needs to legislative bodies.
“Support and management of soybean activities is
broadly based. Farmers control much of the planning and
financing of research and market promotion through a system
of ‘check offs,’ that is, a levy collected on soybeans at the
first point of sale. Funds thus obtained amount to many
millicns of dollars, approximately US$1.5 milliin annually
in Illinois alone. Boards or committees of farmers at the state
and national levels determine how these funds will be used.
There are check-off programs in 21 states, collecting 0.5 to 1
cent per bushel.
“Check-off funds are allocated to market development
or research and education, with somewhat more than half
usually going to market development. In addition, the
Foreign Agricultural Service of the USDA provides funds
through contracts for specific projects related to foreign
markets. Another important component of funding comes
from so-called “third parties,” that is, governments or other
interests in host countries.
“Funds allocated for research and education supplement
budgets appropriated by Congress and state legislatures,
or support obtained through grants or contracts for specific
projects. INTSOY, for instance, is financed almost entirely
by grants and contracts. Our domestic soybean research and
education program is financed by funds from all of these
sources.
“Soybeans have been an important part of the U.S.
efforts to improve nutrition at home and abroad and to
assist developing countries to strengthen their economies.
Meat extenders in school lunch programs improve the
nutritional status of children. Simple (“village”) methods
of preparing foods from soybeans were developed at Peoria
[at the NRRC] and UIUC [University of Illinois at Urbana /
Champaign]. U.S. soybean researchers have been involved,
since the end of World War II, in international assistance
programs. The spectacular growth of the soybean industry
in Brazil was possible in part because of training provided
to Brazilians in the U.S., and more directly because of the
assistance provided by U.S. scientists on long- and shortterm assignments in Brazil.
“UIUC has had international programs for many years.
In the mid-19607s, soybeans were chosen by the University
as the means of demonstrating the land-grant concept of
resident instruction, research, and extension in university
development contracts in India. The International Soybean
Program (INTSOY) evolved directly from the soybean
work in India. INTSOY programs include production and
utilization research and extension teaching, with emphasis on
rural or village uses that involve a minimum of processing.
INTSOY successfully has completed projects in Peru and Sri
Lanka and UIUC is currently beginning a new one in Zambia
with a soybean development component. INTSOY, from its
inception, has been a joint effort of UIUC and the University
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of Puerto Rico, Mayaguez Campus.
“Soybean history in the U.S. is a story of many people in
industry, on the farm, in government and the universities who
recognized a need and opportunity. For most of this century
they worked together to bring about the soybean miracle.
Our industry is based on an ancient gift from the Orient. We
look forward to increasing association with our colleagues
from China as the soybean story continues.” Address: Prof.
Emeritus and former head, Dep. of Agronomy, Univ. of
Illinois, and former leader, soybean investigations, USDA.
8395. Nelson, Randall L.; Bernard, Richard L. 1983.
Germplasm collection, management, and evaluation: The
subgenus Soja. INTSOY Series No. 25. p. 71-72. B.J. Irwin,
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in
China and the United States (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: The USDA Soybean Germplasm Collection
contains the following number of accessions: Glycine
max 9,200, Glycine soja 560, Genetic collection 400,
and domestic named cultivars 270, for a total of 10,430.
The “seed supply is stored in a controlled environment of
approximately 30% relative humidity and 10ºC. Under these
conditions, seed longevity can be maintained in excess of 10
years. All G. max accessions are maintained as pure lines.”
Address: 1. Asst. Prof. of Plant Genetics, Univ. of Illinois
at Urbana-Champaign; 2. Prof. of Plant Genetics, Univ. of
Illinois at Urbana-Champaign. Both: Research Geneticists,
USDA.
8396. Pepper, G.E. 1983. Soybean production practices.
INTSOY Series No. 25. p. 133-38. B.J. Irwin, J.B. Sinclair,
and Wang Jin-ling, eds. Soybean Research in China and the
United States (College of Agric., Univ. of Illinois at UrbanaChampaign).
Address: Asst. Prof. of soybean extension, Univ. of Illinois.
8397. Wolf, Walter J. 1983. Research needs for a new solvent
to replace n-hexane in soybean oil extraction. INTSOY Series
No. 25. p. 114-16. B.J. Irwin, J.B. Sinclair, and Wang Jinling, eds. Soybean Research in China and the United States
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[9 ref]
• Summary: “Although widely used as a solvent, hexane
has several disadvantages: It is a petroleum product that has
become very expensive and may be of limited availability
in the future; it is extremely flammable and forms explosive
mixtures with air; hexane vapors are toxic, hence maximum
concentrations in the workplace must be controlled;
recovery of hexane from oil and meal is energy intensive;
and recovery of hexane during the conventional extraction
process is incomplete, so some of the solvent must be
continuously replaced.”
Alternatives include ethanol, isopropanol, water, and

supercritical carbon dioxide. Address: Northern Regional
Research Center, Peoria, Illinois.
8398. Foreign Agriculture (USDA Foreign Agricultural
Service). 1983. Egypt: Larger imports of U.S. soybeans
likely. Aug. p. 22.
• Summary: “The Egyptian government plans to import
more soybeans and soybean meal to satisfy the protein
requirements for that country’s growing poultry market.
Soybean requirements for 1983 are projected at 72,000 tons,
up more than a third from last year. The United States was
the sole supplier of soybeans to Egypt in 1982. Soybean
meal requirements are projected at 75,000 tons, up 50% from
last year.”
8399. Hazera, Jorge. 1983. Per capita consumption of food
fats and oils, 1971-82. USDA Economic Research Service Oil
Crops, Outlook and Situation Report. Aug. p. 11-13.
• Summary: Visible fats and oils are those isolated from
animal tissues, oilseeds, or other vegetable products.
Table 3 shows the uses of fats and oils in food products,
1981/92 (in million lb). For soybeans: Salad and cooking oil
4,368
Baking and frying fats 2,991
Margarine 1,723
Other 51
Total 9,132.
Per capita consumption of visible animal fat (including
butter) is small and decreasing. Per capita consumption of
visible vegetable oil is much larger and increasing. Address:
National Economics Div., Economic Research Service,
Washington, DC.
8400. Shurtleff, William; Aoyagi, Akiko. 1983. Dr. Charles
E. Fearn and Fearn Soya Foods: History of work with
soyfoods. Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 17 p. Sept. 2. Unpublished typescript. Available
online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: Summary, unfortunate lack of
documentation. Early years in Europe: Birth in about 186971 in Cook County, England, he was married in England
and became a physician, research showing that vitamin B
was not a single vitamin but a group or complex of vitamins,
not clear how introduced to soyfoods (though possibly
through Solac, England’s first soymilk), work during World
War I as a physician in the English Royal Army Medical
Corps in charge of a hospital in England. Early work in the
USA (1917-1929): Called by President Wilson, quote from
Paul Richard’s history, interesting that a British physician
took such an interest in soyfoods and work with farmers,
founded Soyex Co. in New York (1920) according to Richard
1955, moved to Chicago and started Fearn Labs (1923),
founded Fearn Soya Foods Co. (1925), familiarity with
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Berczeller, analysis of coin collection for clues to travels,
in Europe in 1929, first documentation of involvement with
soy (1929), director of Soya Flour Mfg. Co. in London on
the way to the U.S., treatment of infant allergies with soy
as a substitute for milk. Soyex Co. and Fearn Soya Foods
(1930-39): Horvath (1933) discusses Soyex Co. in Nutley,
New Jersey, pamphlets written before 1934, strong opinions
(whole soy flour far superior to defatted soy flour, too much
carbohydrate in American diet, soy flour should be made
from a blend of soybeans), sold Fearn Laboratories (1934)
and turned Soya Food Products over to it, later history of
Fearn Labs, establishment of Fearn Soya Foods Co. (1935),
many new products, list of products with earliest date of
mention, pamphlets by Fearn Soya Foods 1935-38, sales to
health food market by trying to reach physicians, switch from
making soy flour to buying from Shellabarger (1937) and
Spencer Kellogg (1946), Los Angeles business with Thomas
J.M. “Malcolm” McBride, Viana “scientific reducing diet”
fiasco, McBride sets up own company and slanders Fearn,
friendship with LeClerc of USDA. 1940-59: World War II
helped Fearn’s shrinking product line, establishment of Soy
Food Mills with Richard Thomas, Golden Soy Griddle Cake
Mix, encourages USDA to develop soy fortified foods for
famine relief (1946), development of soup base seasonings
with Harry Belleville in San Clemente, California, death in
June 1949 at about age 79 at a (mental?) hospital in Elgin,
Illinois (near Chicago), purchase of company in Sept. 1949
for $500 by Paul Richard, summary (good ideas, poor
businessman), hardships for Paul Richard in 1950’s (loss of
formulas, 1955 flood). 1960-1980’s: Death of Paul Richard
in 1960, takeover of business by son Elwood, sale to brother
Lou in 1970, real growth starting in 1973, 1982 name change
to Fearn Natural Foods, same strong commitment to soy.
Address: Lafayette, California. Phone: 415-283-2991.
8401. Shurtleff, William; Aoyagi, Akiko. 1983. William J.
Morse and Charles V. Piper: History of work with soyfoods.
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 26 p.
Sept. 10. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: Transformation of soybean from
curiosity to main crop, Morse key man. Early years (18841929): Birth and university, early breeding work under
Piper at USDA, joint writings with Piper, The Soybean in
1923, tribute to Piper. The Dorsett-Morse expedition to
East Asia: Purpose of expedition, 2 main objectives and
minor objectives, participants and Washington, DC, contact
(Ryerson), previous expeditions, departure, gear, Japan
March-Oct. 1929, periodic writing, photos, collections,
seasonal cycle, 2 trips to Hokkaido, 6 weeks in Korea, back
to Japan until April 1930, Manchuria (Dairen) April-Oct.
1930, Dorsett ill, Morse’s first trip to Korea, Morse letter to
Burlison and American Soybean Growers Association, little

soyfood in Manchuria, Dorsett to Peking, Morse’s last trip
to Korea, Morse’s hectic 19-day trip to China, Morse back
to Dairen, Morse to Japan Dec. 1930–Feb. 1931, Morse’s
return to USA Feb. 17, 1931, Dorsett’s return March 27,
trip a great adventure, strong friendship, 2 letters from
Dorsett to Morse, logs, photos, and notebooks, special
reports (Soybeans in Manchuria and articles for Soybean
Digest), 4 major accomplishments of expedition, conclusion
(a landmark). Later years in America (1931-1959): Return
to USA, descriptions of his character, work in USA with
soyfoods, continued breeding work, long-term results of
collecting efforts not what they might have been, supporter
of American Soybean Association, writing career, retirement,
growth history of soybean crop, death at age 75 in 1959,
tribute. Address: Lafayette, California. Phone: 415-2832991.
8402. Wang, Hwa L. 1983. Re: Names of three Chinese
soyfoods. Letter to William Shurtleff at Soyfoods Center,
Sept. 11–in reply to inquiry. 1 p.
• Summary: The following products are listed in the 1976
publication titled “An inventory of information on the
utilization of unprocessed and simply processed soybeans
as human food,” of which Dr. Wang is the main author: Dry
roasted soybeans: Chao huang dou. Deep-fried soybeans:
Tsa huang dou. Roasted soy flour: Huang dou fen.
Dr. Wang ate these soyfoods during her college years in
China in Szechwan and Jiangsu provinces during the 1930s.
Most are made at home but deep-fried soybeans were also
sold in stores. She left Peking in 1933 and came to the USA
in 1948. Address: USDA/NRRC, Peoria, Illinois.
8403. Brennan, Thomas J. 1983. Re: Soybean production in
Austria. Letter to William Shurtleff at Soyfoods Center, Sept.
30. 2 p. Typed, with signature on letterhead.
• Summary: The closed door policies of the region make
information gathering a difficult, if not impossible, task. Two
soybean specialists in the region are: (1) Dr. Jerzy Szyrmer,
Plant Breeding and Accilimatization Inst., Radzikow, Poland.
He has been attempting to develop soybean varieties for
home production and consumption; he has no commercial
interests at all. (2) Prof. Dr. Victor F. Lishchenko, or his
assistant, Dr. Leonid Kolesnikov, Food and Agriculture Dep.,
Inst. of U.S. and Canada Studies, 2-3 Khelbny per., Moscow,
USSR. Lishchenko has just published a book in Russian on
soybeans in the USSR.
“Now to address some of your questions. What causes
swings in production and imports of soybeans and products?
That is difficult to answer. Initially I would say imports are
directly related to hard currency availability. The scientists
and livestock production people recognize the value of
soybeans, but don’t control the purse strings. That’s the
central bank or foreign trade organizations. Soybean
purchase requests go in the basket with all other import
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needs.
“Production swings are often caused by weather or
disease. More commonly, however, I would attribute
changes to government attitudes. For example, in Yugoslavia
producers are paid nearly $400/MT to raise soybeans while
they could buy C.I.F. at about $250/MT. Soybean production
has increased, but so has corn and wheat production. These
products are now bartered for beans and meal. If hybrids
could be developed, Hungarian production would soar, as
corn production did in the 70’s. They want to grow soybeans,
however, at this time, it is still more profitable to grow
corn and small grains. The value of the crop per hectare far
exceeds soybeans’ potential value. Certain state farms which
have produced beans in the past want to increase production;
however, the central government discourages this by setting
low prices. Three or four years ago the attitude was different
and soy production was encouraged. Talk to Bob Bergland
about the Farmland / Eaton proposal for a soy crushing plant
in Hungary.
“Statistics on soy protein utilization are hard to come
by. Imports are usually handled by the Ministries of Food,
where I have few contacts. Sales are also controlled by a
small number of companies, e.g., Ralston, ADM, Staley,
etc., which are not prone to reveal figures. USDA at one time
listed TSP [textured soy protein] sales, but I haven’t seen
any statistics for 1982 or 1983.” Address: Gatterburggasse
18/2/3, A-1190, Vienna, Austria. Phone: 37-41-18.
8404. Bookwalter, G.N. 1983. World feeding strategies
using cereals and other commodities. Cereal Foods World
28(9):507-11. Sept. [62 ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
8405. Keating, Bern; Weil, Robert. 1983. The Chihuahua
program: An application of low-cost extrusion technology.
Washington, DC: U.S. Agency for International
Development. 12 p. Preface by Martin J. Forman. 28 cm.
• Summary: Contents: Overview (incl. CIATECH = Centro
de Investigaciones y Asistencia Tecnologica de Estado de
Chihuahua, A.C.). The technology (“Armando Camacho,
Director of CIATECH, first saw soybean extrusion with
the low-cost Brady extruder in Costa Rica. He visited
Colorado State University to consult with U.S. engineers...”).
Program genesis–The plant at Delicias (good history, incl.
CONASUPO). The plant at Cuauhtemoc (established
18 months after the first plant). Albachisa (pilot milk
reconstruction plant completed in the fall of 1979). Other
activity. Outreach and technology dissemination. Success
factors. Conclusion. Address: 1. Technical writer; 2.
Member, Nutrition and Agribusiness Group, USDA.
8406. Leviton, Richard. 1983. Report on soyfoods
research trip across America, September 1983. Colrain,

Massachusetts. 8 p. Unpublished typescript.
• Summary: Visited or discusses: Grainaissance (makes
amazake and mochi), Brightsong (Dik / Richard Rose),
Sonoma Specialty Foods (California), Northern Soy
(Rochester, New York), Southwest Soyfoods (Richard
Jennings), White Wave (Steve Demos, Boulder, Colorado),
Quong Hop & Co. (South San Francisco, California),
Modern Fare (Loveland, Ohio), Soyfoods Unlimited
(Valerie, Gary and John Robertson, San Leandro, California).
Soyfoods Center (Lafayette, California), Soyfoods of
America (Doug Fiske and Ken Lee, Los Angeles), Real
Foods (Polk St., San Francisco), Tumaros (Los Angeles),
Unicorn (Terry Dalton, Florida), Japantown and Rainbow
Grocery (San Francisco), Berkeley Natural Grocer and
Berkeley Co-op (Bob Gerner, California), Hinode Tofu Co.,
Edensoy, Farm Foods, New England Soy Dairy, and Nasoya
(Leominster, Massachusetts). Legume (Gary & Chandri
Barat, New York City), Lotos / Lotus Cafe (Greg Weaver,
Rochester, New York).
NRRL (Hesseltine and Wang, Peoria, Illinois): Their
work is in mixed starter culture fermentation, vitamin B-12
work. Japanese man from Tokyo to work one year on natto
at NRRL, paid by Japanese government. B-12 can withstand
some heat during cooking and the percentage of B-12 lost
depends on the initial percentage present. Natto research:
examine all Japanese publications for review article.
Experiment using U.S. soybeans to make natto since the
Japanese buy Chinese beans for their thinner seed coat. See
what happens to the oil to protein ratio during fermentation.
Natto as such has no possibilities in the U.S. as it is a slimy
food with a rotten smell; hard to tolerate. There might be
vitamin B-12 in natto produced by Bacillus subtilis. Koreans
have done lots of B-12 research with kimchee and other
pickled vegetables. Earl Swain died this summer of a heart
attack at age 36. Natto research will help U.S. soybean
exports. USDA bureaucrats are making it difficult for Dr.
Hesseltine to do natto research. They have 65 objectives,
but Dr. Wang’s projects don’t fit any of them clearly, so
they won’t mention “food” in their research outlines, just
fermentation methods. Secretary of Agriculture John Block
[served 1981-86 under President Ronald Regan] says the
U.S. needs more ag exports and more basic information
about crops uses, so he is in support of this natto research.
Out of business: Michiana Soyfoods, St. Ignatius shop,
Sunshine Soy, Heartsong, probably Joy of Soy and a Korean
shop in Salt Lake City, Utah.
Concerning soymilk: 10. In Oak Park, Illinois, a natural
foods retailer says Edensoy outsells San-J by two to one.
(Note: San-J imports “To-Neu Natural Soy Beverage” made
in Japan by Kibun). Teenagers buy the carob Edensoy along
with popcorn in the store, and use it as a soft drink. But most
retailers say the Eden package [stand-up foil retort pouch]
is a disaster; it is impossible to open without scissors, then
if you squeeze, it sometimes spills out. San-J [in a Tetra
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Brik carton] is convenient but the taste is poor and the
front graphics are confusing–too many words and images.
According to Shurtleff, both are inferior products compared
to Japan’s best.
22. Concerning Edensoy at the NNFA show in Denver,
Colorado: Mike Potter says “it went over great.” He sold two
container loads right away. People liked the package and the
taste. About 4,000 people sampled it and were “generally
amazed.” The results were as good as they could want; it
generated interest and excitement. Now they are setting up
the distribution system. Address: 100 Heath Rd., Colrain,
Massachusetts 01340. Phone: 413-624-5591.
8407. Shurtleff, William. 1983. Notes from a phone talk
with Richard Leviton concerning his trip across the USA in
Sept. 1983 visiting soyfoods companies and giving talks.
Lafayette, California. 3 p. Sept. Unpublished manuscript.
• Summary: Discusses: Nasoya, New England Soy Dairy
(doing radio ads and videos in supers; making 45,000
lb/week of tofu), Hinode tofu, Lotus Cafe, Penguino’s
(chocolate is their favorite soy ice cream favorite), Northern
Soy and Wegman’s, Vegetarian Times, Emperor of Japan
to give Dr. Clifford Hesseltine a high medal at the end
of November, Bob Davis plans to move to Nevada City
(California), Kraft bought 15 Okita packaging machines.
Richard Jennings, his marriage, Southwest Soyfoods,
and chilled water as an alternative to pasteurization; his
shop in Ecuador is now closed. Nasoya makes 22,000 lb/
week of tofu with no outside money. David Mintz was on
Good Morning America talking about Tofutti. The Farm
(Summertown, Tennessee) now makes only liquid soymilk,
no powder. Tom Leonard and Jim Hemminger are selling
tofu to Community Mercantile. Leonard was in Arkansas in
1977, first batch of miso in Dec. 1978. Now makes 500 lb/
week. Well Spring is a new miso maker in Colorado. White
Wave (Boulder, Colorado) is making 12,000 lb/week of tofu
and doing well financially, has new frozen entrees & nut
butters, tofu lasagne. Edensoy is outselling SanJ soymilk
by 2 to 1. Time magazine Sept. 19 insert. American Dietetic
Assoc. will list tofu as a good protein source. Jim Cooley of
Lawrence, Kansas. He started making tofu in 1977. Legume
Inc.’s new product line out Oct. 5; lists names of each
product. Address: P.O. Box 234, Lafayette, California 94549.
Phone: 415-283-2991.
8408. Shurtleff, William; Aoyagi, Akiko. 1983. Appendix
A: A history of miso and soybean chiang [jiang] (Document
part). In: W. Shurtleff and A. Aoyagi. 1976. The Book
of Miso. Hayama-shi, Kanagawa-ken, Japan, Soquel,
California, and Brookline, Massachusetts: Autumn Press.
278 p. See p. 214-41. Illust. by Akiko Aoyagi. [223 ref]
• Summary: Contents: Introduction: Etymology. Soybean
chiang in China: Early Chinese non-soybean chiang,
600-1899. Soybean chiang in Korea and Southeast Asia:

Dissemination of chiang from China, Korea, Indonesia,
Vietnam, other Southeast Asia.
History of miso in Japan: Introduction, early nonsoybean hishios (before AD 700), the Nara period (AD
710-784), the Heian period (AD 794-1160), the Kamakura
period (1185-1333). The Muromachi period (1336-1568), the
Edo or Tokugawa period (1603-1867). A brief overview of
origins. the Meiji and pre-war periods (1867-1939), World
War II and the postwar period: Modern times (1940-1983).
History of miso in Europe: Early European references,
1900-1949, 1950-1982.
History of miso in the United States and Canada: Early
developments (1896-1929), 1930-1959, growth of interest
in miso (1960-1982; Shibasaki and Hesseltine at the NRRC,
Peoria, Illinois, Ichiro Ouchi, the macrobiotic movement,
Herman Aihara, George Ohsawa, Miso and Aveline Kushi in
Boston, Massachusetts, Noboru Muramoto, George Gearhart,
Thom Leonard, Allen Ginsburg and Gary Snyder, Mt.
Tamalpias, Tassajara Zen Mountain Center, Miyako Oriental
Foods, Kanemasa Miso Co., Ohio Miso Co., Shin-Mei-Do,
American Miso Inc., South River Miso Co., Joel Dee and
Miso-Cup), miso’s future in the West.
Miso in other countries: Israel, India, Latin America
(Brazil, Mexico), Africa.
Illustrations: Evolution of Chinese characters. Hideyoshi
Toyotomi and a robber on the bridge (Hatcho miso history,
p. 219). Making miso-damari (p. 220). Graph of the miso
market in Japan (1880-1980) (p. 226). Ohio Miso letterhead
and logo (p. 238). U.S. miso imports, production and
consumption (1970-1983) (p. 240). Page 219: “The origins
of modern shoyu can be traced more clearly to the mid 1200s
when the Japanese priest Kakushin returned from China,
having learned there the technique for preparing Kinzanji
miso. Establishing himself at Kokoku-ji temple near the
town of Yuasa...” Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 415-283-2991.
8409. Johnson, Lawrence A.; Hoover, William J.; Deyoe,
Charles W. Assignors to The Edlong Corporation (Elk
Grove Village, Illinois). 1983. Soymilk process. U.S. Patent
4,409,256. Oct. 11. 8 p. Application filed 13 March 1981. [7
ref]
• Summary: Based on direct infusion of steam into the soy
slurry. “This invention relates to a process for making a
soy bean-based milk analog or soymilk and food products
prepared therefrom.
“The process involves the comminuting of whole
soybeans having the hulls thereon, forming a slurry of
the comminuted soybeans, simultaneously initiating the
inactivation of trypsin inhibitor and lipoxygenase with out
fixing protein bodies or substantially denaturing the soybean
protein, confining the heated slurry until the trypsin inhibitor
activity is reduced to a desired value, cooling the slurry, and
separating the hulls from the slurry to recover the desired
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product.
“The resulting soymilk is an aqueous preparation of
the soybean which exhibits minimal destruction of essential
amino acids, enhanced nutritional value, maximal retention,
and thus increased yield of soybean solids including lipid
and protein, optimal inactivation of trypsin inhibitors,
reduced; chemical browning, and enhanced flavor and
palatability along with prolonged storage life. The process
is characterized by the instantaneous heat transfer through
direct infusion of steam into the slurry.”
Note: This is the earliest English-language patent seen
(Feb. 2015) with the word “Soymilk” in the title. Address: 1.
College Station, Texas; 2-3. Manhattan, Kansas.
8410. Owen, David. 1983. Freezer shock. CalToday. Oct. 23.
p. 13-16.
• Summary: About Rich Products’ Freeze Flo, which allows
(for example) frozen strawberries to be soft and sweet and
firm at temperatures far below freezing. “When Bob Rich
graduated from the University of Buffalo, his father gave
him $5,000. Bob used the money to make a down payment
on a dairy. He disliked the milk business as intensely as his
father did, but he wanted to assert his independence.
“During World War II, Rich worked for the War
Production Board and was appointed milk administrator
for the state of Michigan. His job was to divert excess milk
supplies to thirsty American soldiers. One day he paid a visit
to the George Washington Carver Laboratory, a research
institution endowed by Henry Ford. The laboratory’s
principal activity was supplying Detroit’s Ford Hospital
with a product Rich had never seen before: milk made from
soybeans.
“In a certain sense, Henry Ford’s career can be viewed
as a plot to eradicate large domestic animals. Having
rendered the horse obsolete with his automobile, he had now
set out to eliminate the cow. Carver scientists spent their
days striving to realize their benefactor’s vision of a cattlefree society. Periodically Ford threw parties for journalists
at which he served nothing but milk, ice cream, hamburgers,
cheese and other foods made from soybeans. He even built a
soybean car.
“Ford’s antagonism toward cows struck a chord in
Robert E. Rich. Bob Rich, after all, was a second-generation
hater of the dairy business.
“’I’d always said that the cow was the most inefficient
manufacturing plant in America,’ he explains. ‘Its product
is 87 percent water, and it’s high in bacteria, and it has to be
pasteurized...’
“In November 1944, he founded Rich Products Corp. to
manufacture his invention, converting his dairy’s garage into
the production plant for the world’s first non-dairy whipped
topping. Its name: Whip Topping.
“At first, Rich distributed Whip Topping to the
customers on his milk routes, billing it variously as ‘the

Miracle Cream from the soybean’ and ‘Gold from the Soil.’
The early months were not a fabulous success. ‘We were not
chemists,’ an employee later admitted. But gradually Rich
refined his formula, and in 1946 he was invited to make a
sales presentation to a refrigerated-food distributor on Long
Island. He packed some samples in dry ice and newspaper
and took the overnight train to New York.
“The following morning, while 50 salesmen looked on,
Rich took out his samples and discovered with horror that
they had frozen solid. He began to perspire. Cow’s cream,
he knew, would not whip after freezing. ‘I thought briefly
about telling them I had brought them all together to unveil
a great way to keep newspapers cold.’ He stalled for as long
as he could, then borrowed a knife and hacked nervously at
his frozen soybean cream until he could fit the pieces into a
mixing bowl. He held his breath. ‘It whipped to perfection.’
“No one was more surprised than Bob Rich. But he had
the presence of mind to realize that he had done more than
escape from a potentially embarrassing situation: He had
invented the world’s first frozen non-dairy whipped topping.
That meant that his market was no longer limited to Buffalo.
Now he could sell Whip Topping anywhere in the world.
Quite by accident, Rich Products Corp. had entered the age
of frozen food.”
8411. Hanthorn, Michael; Duffy, Michael. 1983. Corn and
soybean pest management practices for alternative tillage
strategies. Inputs Outlook and Situation (USDA Economic
Research Service). IOS-2. p. 14-17. Oct.
• Summary: “Per-acre weed control costs do not vary
significantly for most U.S. corn and soybean farmers using
different tillage strategies. However, Midwest no-till soybean
farmers incur significantly higher weed control costs than
other Midwest soybean farmers because they apply more
herbicides. In general, conservation-till corn and soybean
farmers substitute broad spectrum herbicide applications for
mechanical cultivation to control weeds.
“Per-acre insecticide use and costs are not significantly
different among tillage strategies for soybean farmers. Peracre returns are not significantly different among tillage
strategies for corn and soybean farmers, except in the
Midwest where conventional-till soybean farmers harvest
a significantly higher yield than no-till soybean farmers.”
Address: Agricultural Economists, Natural Resource
Economics Div., ERS.
8412. Hayes, R.E.; Hannay, C.P.; Wadsworth, J.I.; Spadaro,
J.J. 1983. A comparative acceptability and tolerance study
of two blended foods in Haiti. Food and Nutrition Bulletin
(United Nations Univ.) 5(3):23-34. Oct. [38 ref]
• Summary: One of the foods is modified corn-soy-milk,
a sweetened version of the leading US Food for Peace (PL
48) blended food, which contains defatted toasted soy flour
and non-fat cow’s milk. The study was conducted in Haiti,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2896
mainly among preschool age children. Both foods were well
accepted, however, at present, glandless cottonseed flour
is not economically competitive with soy flour. Address:
1. Dep. of Food Science and Nutrition, Olivet Nazarene
College, Kankakee, Illinois, USA; 2. Grace Children’s
Hospital, International Child Care, Port-au-Prince, Haiti;
3. Dep. of Food and Feed Engineering; 4. Food Products
Research Engineering and Development Lab. Both Last:
Southern Regional Research Center, USDA, New Orleans,
Louisiana.
8413. Hesseltine, C.W. 1983. The future of fermented foods.
Nutrition Reviews 41(10):293-301. Oct. [20 ref]
• Summary: Contents: Advantages of food fermentation,
factors having an adverse effect on the use of fermented
foods, nutritional and economic data on some fermented
foods, future changes in fermented foods, factors that may
lead to growth in the use of fermented foods (scientific
interest in fermented foods, prevention of food poisoning,
fermentation and increased shelf life, improvement of the
physical properties of the product, interest in natural products
of plant origin, modification of the substrate, interest in more
healthy food, necessity of increased consumption of plant
materials as population increases, cultural and religious
grounds, and migration of people since World War II).
Summary. Contains considerable information on fermented
soyfoods. Address: Northern Regional Research Center,
Peoria, Illinois.
8414. Inputs Outlook and Situation (USDA Economic
Research Service). 1983. Pesticides. IOS-2. p. 4-13. Oct.
• Summary: Contents: Demand. Supplies. Use. Pest
scouting. Regulatory actions. During the past decade the
proportion of soybean plantings treated with herbicides
increased from about 70% to more than 90%.
8415. Kenyon, David E. 1983. Using commodity options
to price soybeans. USDA Economic Research Service Oil
Crops, Outlook and Situation Report OCS-3. p. 12-28. Oct.
• Summary: “Abstract: Commodity options for soybeans
will likely become available in the near future. This article
defines the basic terms associated with options, and provides
examples contrasting cash market sales with a hedge in the
futures market, the purchase of put options, and the writing
of call options. Should a farmer face price and yield risks, a
higher proportion of expected production can be protected
with put options than with futures contracts. If yields rise
above expectations, causing prices to fall, then net returns
using put options may be higher than returns with a futures
market hedge. If yields fall below expectations, causing
prices to rise, the loss on the futures hedge may exceed
the cost of the put options, again giving a higher net return
for the put options strategy. Writing a call option may be
preferred to either put options or the futures market strategy,

especially if the writer expects prices to remain fairly stable
during the life of the call option.
“The 1982 Commodity Trading Act lifted the 1936 ban
on trading options in domestic agricultural commodities,
and authorized the Commodity Futures Trading Commission
(CFTC) to establish a 3-year pilot program in trading such
options. Should trading become active, it would give farmers
a new tool for managing price risk. This article analyzes
the advantages and disadvantages of using commodity
options versus futures contracts to manage farm-level price
risks associated with producing soybeans. The basic terms
associated with options trading will be discussed first,
followed by examples of how options work. More detailed
information on option terms, pricing, and trading. practices
can be obtained from several other sources.
“Agricultural commodity options probably will be
available in 1984. The 1982 act permits options on both
futures contracts and physical commodities. Current
indications are that the various commodity exchanges will
request approval of options to deliver or receive commodity
futures contracts rather than physical commodities. Hence,
this discussion of terms and the examples assumes options
on commodity futures. The trade terms and manner of trade
presumably will be similar to those for options in Treasury
bonds, gold, and sugar futures, which began trading on
October 1, 1982. Many of the details of trading options and
specifications of options contracts now under review and
analysis by the CFTC may eventually be different than those
options currently being traded.” Address: USDA Economic
Research Service.
8416. Kitamura, K.; Davies, C.S.; Kaizuma, Norihiko;
Nielsen, N.C. 1983. Genetic analysis of a null-allele for
lipoxygenase-3 in soybean seeds. Crop Science 23(5):92427. Sept/Oct. [18 ref]
• Summary: This article describes a major gene which
controls lipoxygenase-3 (L-3) activity in the soybean.
Soybean varieties Wasenatsu (PI 417,458) and Ichigowase
(PI 205,085) were found to lack L-3 by both immunological
and electrophoretic testing methods. Address: 1-2. Postdoctoral associate, of Agronomy, Purdue Univ., West
Lafayette, Indiana 47907; 3. Prof. of Plant Breeding, Iwate
Univ., Morioka, Japan; 4. Assoc. Prof. of Agronomy and
Research Geneticist, USDA-ARS, Purdue Univ., West
Lafayette, Indiana 47907.
8417. USDA. 1983. Vegetable oil as diesel fuel: Seminar
III. Agricultural Reviews and Manuals. USDA Agricultural
Research Service, Publication. ARM-NC-28. 176 p. See p.
65, 119, 153, 163. Held 19-20 Oct. 1983. [130 ref]
• Summary: Contains several sections that mention soybean
oil; each is cited separately. Address: Washington, DC.
8418. Eskew, David L.; Welch, R.M.; Cary, E.E. 1983.
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Nickel: An essential micronutrient for legumes and possibly
all higher plants. Science 222(4624):621-23. Nov. 11. [19
ref]
Address: 1. Dep. of Agronomy, Cornell Univ., Ithaca, New
York 14853, present address: International Atomic Energy
Agency, Wagramerstrasse 5, Post Office Box 200, A1400
Vienna, Austria; 2-3. USDA, Plant, Soil, and Nutrition Lab.,
Agricultural Research Service, Ithaca, New York 14853.
8419. Seed Trade News. 1983. Professors honored. Nov. 23.
• Summary: “Agronomists Jean Lambert and Steve
Simmons received awards for their achievements in
agronomy at the annual meeting of the American Society of
Agronomy. Lambert, professor emeritus of agronomy and
plant genetics at the University of Minnesota, received the
Agronomic Achievement Award in crop science... Lambert’s
major contribution has been in the development of highyielding soybean varieties adapted to northerly latitudes.
The project that he directed has released 18 of these soybean
varieties, which have been used extensively in the northern
United States, Canada, and Europe... Both Lambert, who
is now retired, and Simmons have been researchers for the
University of Minnesota’s Agricultural Experiment Station.”
8420. Salm, Peter. 1983. Tabor Grain has purchased Pacific
Grain Co. in Farmer City, Illinois (Interview). Conducted by
Dr. Walter Wolf of NRRL, Peoria, Illinois 61604, Nov. 28. 1
p. transcript.
• Summary: Dr. Salm (the spelling of his last name is
unclear) inquired about breeding efforts toward improved
soybean varieties for export to Japan.
Dr. Salm told Dr. Wolf that Tabor Grain has purchased
Pacific Grain Co. Dr. Salm has an inquiry from Bill Kidwell
who is with Tabor Grain.
Salm is apparently a soybean breeder with the Illinois
Crop Improvement Association. Address: PhD, Champaign,
Illinois. Phone: (217) 485-6420.
8421. Hesseltine, C.W. 1983. The safety of shoyu. Paper
presented to the Japan Soysauce Brewers’ Assoc. meeting. 36
p. Held 29 Nov. 1983, Tokyo. [33 ref]
• Summary: Historical background: In 1953, Dr. Hesseltine
went from the fermentation industry to the Northern
Regional Research Laboratory (Peoria, Illinois) as head of
the ARS [Agricultural Research Service] Culture Collection.
He had only a faint idea of how shoyu was made and he had
never heard of miso, natto, or tofu. Shortly after his arrival,
probably in 1953, he received a visit from Prof. Kin-ichiro
Sakaguchi of the University of Tokyo, an authority on
traditional Japanese fermented foods and one of the founders
of the modern fermentation industry in Japan. Records show
that in 1953 Dr. Sakaguchi received cultures from the ARS
collection. His laboratory trained many students and much of
his work was directly related to food fermentations involving

soybeans and cereals.
In 1948 Dr. A.K. Smith of the NRRL visited Japan and
China and recognized the tremendous amount of soybeans
being used as human food. “The Western world had little or
no understanding of the importance and use of these foods
in the diet of Oriental people. He strongly recommended to
anyone who would listen that there should be research on
these foods and an exchange of scientists.” In 1949 and later
in 1958 Dr. Smith published a detailed report of his travels.
In late 1958 two eminent Japanese scientists, Dr. Kazuo
Shibasaki and Dr. Tokuji Watanabe arrived in Peoria to study
traditional soybean foods. Dr. Shibasaki (who later became
Professor of Agricultural Chemistry at Tohoku University)
worked with Dr. Hesseltine on miso fermentation, and Dr.
Watanabe worked with Dr. Smith on tofu.
“Before the year was up I became utterly fascinated with
the process of making koji and with the delicious foods that
could be made from the lowly soybean. But even broader
than these studies on fermented foods was the concept of
the solid state fermentation and the enzymes that could be
made with this technique. Ever since that year of work with
Dr. Shibasaki, I have been interested in fermented foods–not
just those used in Japan, but worldwide.” Address: Northern
Regional Research Center, Peoria, Illinois.
8422. Morris, Charles. 1983. Ultrasonic hydrogenation of
soybean oil: USDA research increases hydrogenation rate
by a hundredfold or more. Food Engineering 55(11):96-97.
Nov.
Address: Midwest editor.
8423. Oil Mill Gazetteer. 1983. Better soybean oil may be
forthcoming. 88(5):24-25. Nov.
• Summary: “Genes discovered in soybeans have increased
researchers’ hopes that nonhydrogenated soybean oil in
margarines, salad dressings and cooking oils may one day
have as good or better shelf lives and nutritional quality than
today’s hydrogenated soybean oil.”
“Previous research has suggested that linolenic acid is
somehow involved in the generation of objectionable flavors
and odors in soybean products... The scientific team led
by James R. Wilcox, ARS [USDA’s Agricultural Research
Service] geneticist, is undertaking 2 approaches to deal
with the flavor stability problem–breeding soybeans for low
linolenic acid content and for reduced activity of enzymes
that cause the breakdown of this polyunsaturated linolenic
acid [lipoxygenases].”
“At least 3 forms of lipoxygenase exist in the seed. They
are called L1, L2 and L3. Research in Theodore Hymowitz’s
laboratory, University of Illinois, Champaign-Urbana, led
to identification of a line of soybeans lacking L1. The team
at West Lafayette [Purdue Univ., Indiana] identified a line
lacking L3.”
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8424. Oil Mill Gazetteer. 1983. Phil-Asia soybean plant fully
operational. 88(5):25. Nov.
• Summary: “The Phil-Asia soybean processing plant in
Batangas, Philippines, a port area south of Manila, is now
fully operational at the first stage of 600 tons of soybeans
per day. Management expects to increase the daily crush
to the design capacity of 1,000 tons per day in early 1984.
The National Food Authority (NFA) will be tendering for
soybeans at regular intervals for this plant which is the
Philippines’ first operational oilseed crushing facility fully
dedicated to soybeans. Philippine imports of soybeans
in 1983/84 are forecast at 170,000 tons, most of which
will come from the United States, according to a Foreign
Agricultural Service, USDA Report.”
8425. Soyanews (Sri Lanka). 1983. William Morse and
his campaign to popularise fresh green soyabeans [green
vegetable soybeans]. 6(3):4-5, 8. Nov. [1 ref]
• Summary: “Condensed and adapted from a chapter in the
forthcoming publication ‘History of Soybeans and Soyfoods,
by William Shurtleff of the Soyfoods Center, P.O. Box 234,
Lafayette, California 94549, USA.”
8426. Steinkraus, Keith H. 1983. Re: Recent publications
and papers. Letter to William Shurtleff at Soyfoods Center,
Dec. 1. 1 p. Typed, with signature on letterhead.
Address: Prof. of Microbiology & Food Science, Dep. of
Food Science & Technology, New York State Agric. Exp.
Station, P.O. Box 462, Geneva, NY 14456-0462. Phone: 315787-2276.
8427. Wolf, Walter J. 1983. Re: Exports of vegetable protein
products in 1982. Letter to William Shurtleff at Soyfoods
Center, Dec. 15–in reply to inquiry. 2 p. Typed, with
signature on letterhead.
• Summary: “Dear Bill: This is in response to your letter of
November 8th... The problems that I have with some of the
terms in your glossary are two words spelled as single words
such as soyfoods and soymilk. By analogy, one should use
the terms soyflour, soyoil and soysprouts. By extension to
other commodities you end up with terms such as wheatflour,
cornflakes, potatochips and so on.
“Concerning the information you wanted about soy flour
and textured soy flour, I have called Mr. Lockmiller several
times and have not been successful in reaching him because
he travels a great deal of the time. I have, however, gotten
some information from Wayne Pruett, Griffith Laboratories.
He gave me the following figures for exports of vegetable
protein products for 1982:
“Category No.–Product–Million lb.
“0981045–Vegetable protein flours, defatted–19
“0981048–Vegetable protein flours, nondefatted–6
“0981050–Vegetable protein isolate–58
“0981055–Vegetable protein concentrate, hydrolysates,

plus textured or spun protein products = 25
“These figures came from U.S. Tariff Commission
reports published by the Department of Commerce. We
do not receive these publications, hence, I do not have
additional data available. Presumably these numbers are
only for soy because I am not aware of any other vegetable
protein products being produced in the U.S. except wheat
gluten.
“The figure for defatted soy flour is misleading,
however, because significant quantities of soy flour are
exported. Reprint #5246 by George Bookwalter, lists (Table
II) the amounts of soy-cereal blends exported during 19791982. Reprint #4297 lists (Table 5) the percentages of soy
flour, grits and flakes in the various products, hence you can
calculate how much soy was exported in the blended foods.
“Uses of the various products are likewise difficult to
quantitate [quantify]. One of the large domestic uses of soy
flour is in the baking industry; some soy flour is used straight
whereas appreciable amounts are blended with cheese whey
and the blends are added to bread as a replacer for nonfat dry
milk. Infant foods is also claimed to be a significant outlet
for defatted soy flours.
“One industry source believes that more than 50% of the
textured soy flour in the United States is used in pet foods. I
was unable to get any information on the major human food
uses of textured soy flour but undoubtedly they are as meat
extenders, pizza toppings, and fried bacon bit analogs. The
amount of textured soy flour that is exported is believed to
be relatively small; it presumably is included in category
0981055 in the table above. Companies in Europe and Japan
produce these products, hence the markets for American
exports are small.
“Finally, I want to thank you for the copies of The Book
of Tofu and The Book of Miso. They are very attractively
done and I am sure that I will find them very useful to refer
to from time to time.
“Best wishes to you and Akiko for the holiday season.
Sincerely,...” Address: Research Leader, Meal Products
Research, Oilseed Crops Lab., NRRC, Peoria, Illinois 61604.
8428. Hesseltine, C.W. 1983. Awards from the Emperor of
Japan and the Japanese Shoyu Association. Nitrosamines
and the safety of shoyu (Interview). Conducted by William
Shurtleff of Soyfoods Center, Dec. 16. 1 p. transcript.
Address: Northern Regional Research Center, Peoria,
Illinois.
8429. Widner, Patrick T. 1983. Meals for Millions
Foundation (Interview). Conducted by William Shurtleff of
Soyfoods Center, Dec. 19. 1 p. transcript.
• Summary: Mark Sterner left in 1976. He is now in Oregon.
Phone: 503-672-2047.
In Davis they have a library and resource center, incl.
some old logs of MPF shipments. Their documents on

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2899
their history are in boxes and closets. They have quite a
few statistics and a large log book of shipments. One good
history paper is by Patti Butzer Larsen. For more historical
information call Mrs. Clinton in Los Angeles at 213-6633838. Mark Sterner might know the history best. Or try
Borsook: 805-682-1006.
MFM / FFHF moved to Davis in Sept. 1982, then
moved into a new million dollar building in Feb. 1983. They
chose Davis primarily for its university which had an interest
in nutrition, food science and technology, and agriculture.
They have a mutual exchange with the university. They
help foreign students prepare for work overseas; it is an
innovative community.
They no longer distribute MPF (multi-purpose food);
CSM (Corn-Soy-Milk), introduced in Sept. 1966 by USDA’s
Food for Peace Program (P.L. 480) made it unnecessary.
They moved away from Santa Monica since they were
no longer as heavily involved with food technology. The
Santa Monica facility was set up for food processing and
teaching–mostly foreign students.
Their main work now is “applied nutrition” abroad–a
wholistic program including nutrition education. They started
their first applied nutrition program in Honduras in 1978–at
one stage they were making foods outside the USA. Much
of this work was based on the work of Michael Latham at
Cornell and on FAO; in the 1960s they defined “applied
nutrition.” They do integrated rural development programs,
community development, etc. Nutrition is their primary
interest and focus, and they have applied this to Honduras.
They are no longer doing much work with soy, although
they planted a little in Ecuador. Lou Ziskin is Latin American
director. Talk with him. MFM’s push to grow soybeans was
in the early 1970s.
Peter Davies, who is now president of the Foundation,
came in May 1976. The main countries where they now work
are described in the recent MFM annual report. The work
with soy is most active in Korea.
The budget is now close to $2 million. Most of it (36%)
is from the general public, generated through mailings.
25.7% of their income is from USAID; most of the rest
(27%) is from foundations and corporations. Churches
give 9%. MFM is now also doing radio ads. The New York
office does mailings. Address: Director of Public Education,
Western Office: 1644 DaVinci Court, P.O. Box 2000, Davis,
California 95617. Phone: (916) 758-6200.
8430. SoyaScan Notes. 1983. Chronology of soybeans,
soyfoods and natural foods in the United States 1983
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. 16. Larry Needleman decides to sell Bean
Machines. Looking for a buyer. Jan. 24. “Legume, Company
Finds Niche Selling Frozen Foods Made with Tofu,
published by The Wall Street Journal.

Feb. Soyfoods magazine No. 8 published by Richard
Leviton. Blue cover, 5,000 copies
Feb. 6-8. Sixteen soyfoods companies exhibit at the
Natural Foods Expo. in Anaheim, California. A new trade
association named Soyfoods Association of America (SAA)
is formed; it is basically a restructured version of the original
Soyfoods Association of North America, which was founded
in July 1978 and which now ceases to be active. SAA elects
a new board of directors; Michael Austin is chosen new
Executive Director and Gary Barat of Legume becomes new
President. Fourteen companies pledge $12,000. Headquarters
established in New York City.
Feb. 7. The First Great Tofu Burger, a dry mix, made in
Oakland, introduced at Anaheim Natural Foods Expo.
Feb. 18. Wm. Shurtleff has idea for forming a Soy Sauce
Council to help encourage soy sauce companies to join
Soyfoods Association, develop soy sauce terminology and
standards, and eliminate mislabeling.
Feb. Jack’s Beanstalk, innovative tofu company in Salt
Lake City, Utah, goes out of business.
March 10. Soyfoods Industry and Market: Directory and
Databook 1983 published by Soyfoods Center, accompanied
by glossy flyer and catalog of professional publications and
services.
March 10. Tempeh Primer, by Juel Andersen and Robin
Clute, published.
March 14. Connecticut Agricultural Experiment Station,
in Bulletin 810 “Quality of Tofu and Other Soy Products,”
reports high bacterial and coliform counts. A virtual expose,
revealing the tofu industry’s erratic quality control, it gets
wide media coverage and hurts sales of New England and
New York tofu companies.
March. Hinode Tofu Co. starts major tofu ad and coupon
campaign, with full-page ads in four national magazines.
Most extensive national publicity ever done for tofu.
Triggers lawsuit from a rice company over the Hinode brand,
with which Hinode Tofu Co. is subsequently forced to part.
April 27-30. Six soyfoods companies exhibit at
Whole Life Expo in San Francisco, as part of Soyfoods
Association’s booth. Shurtleff presents a speech and color
slide show.
April. Hartz Seed Co. is purchased by Monsanto.
May. The Au Naturel Tofu Manual, by Chloe & Abraham
Fox self-published in Canada. Vol. 1 is Tofu Recipes for
Families. Vol. 2 is Modern Jewish Tofu Cooking.
May 3. Michael Austin mails out Soyfoods Association
Charter Member letter. By year’s end $18,000 in membership
fees had been raised.
May 4. Richard Leviton decides to move to California.
May 8-11. Hinode Tofu Co. exhibits five flavors
of Tofu Parfait at the prestigious and influential Food
Marketing Institute convention in Chicago, a major national
supermarket convention, attended by 20,000.
May 9. Dr. Hwa L. Wang of USDA NRRC speaks
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on “Tofu and Tempeh as Potential Protein Sources in the
Western Diet” at the American Oil Chemists’ Society
symposium on “Potential New Protein Sources” in Chicago.
May 16. Quong Hop & Co. introduces the first Soy
Deli cooler display case to Raley’s supermarkets in Reno
(Nevada) and Sacramento (California). In July they introduce
the idea to Safeway supermarkets in California. By August
there are Soy Delis in ten Safeway supermarkets in the San
Francisco Bay Area.
May 18. The New York Times article on “Bacteria
in Soy Products” as a follow-up on the Connecticut tofu
contamination report.
May 24. Wm. Shurtleff leaves for China for three
weeks to study soyfoods, sponsored by Danish Turnkey
Dairies; the first trip for this purpose since Dr. A.K. Smith
of the USDA went there in 1949. Shurtleff writes 75-page
report on Soybeans and Soyfoods in China: 1949-83. After
China, Wm. and Akiko Shurtleff spend 3 weeks studying the
soymilk industry and market in Japan.
May 31. Leviton and Wang speak on the soyfoods
industry at Iowa State University conference on grains and
legumes.
June. Worthington Foods introduces Tofu Garden
Patties, developed for the health food market as part of a
larger new line of natural food products, all sold under the
Natural Touch brand. This is a new trend for the company
and they commit money to promoting it. In 1984 they launch
Okara Patties (which contain okara as the 4th ingredient).
June. Quantity Tofu Recipes for Institutions &
Restaurants, by Gary Landgrebe published by Soyfoods
magazine and Fresh Press.
June. The Magic of Tofu, by Jane O’Brien of Ireland
published by Thorsons in the UK.
June. Tofu: Not Just for the Health of It, by Jana H.
Crutchfield self-published.
June. Handbook of Indigenous Fermented Foods,
edited by Keith H. Steinkraus, published by Marcel Dekker.
Extensive original material on traditional soyfoods. It soon
becomes a classic.
June. Soyfoods magazine No. 9 published, 7,000 copies.
Soyfoods Newsletter published in new typeset, 4-page format
with new design.
June. Torigoe Seifun, Japan’s fifth-largest flour miller,
starts production of tempeh. This is the earliest known
commercial tempeh ever made in Japan.
July 1. Quong Hop & Co. purchases Pacific Tempeh Co.
July. INTSOY publishes Proceedings of the First China/
USA Soybean Symposium, held July 1982 at the University
of Illinois.
July 3-Aug. 22. Richard Leviton in England, lectures on
soyfoods in London and Leicester, and does some soyfoods
research.
July 25. Soyfoods Association meeting in Denver,
Colorado. Tom Timmins, president of Tomsun Foods

Inc. (one of the companies seriously affected by negative
publicity on tofu quality) is asked to be head of the Soyfoods
Association’s Standards Committee, and to appoint people to
work with him on the development of standards, especially
tofu standards. In October he sends a 4-page survey letter
concerning soyfoods standards to the 18-person Soyfoods
Association Standards Committee that he has appointed.
July 28-Aug. 2. Second US/China Soybean Research
Symposium, held in Jilin, China
July. NNFA show in Denver. Eden Foods surprises the
natural foods industry by launching designed-for-America
Edensoy in plain and carob flavors. Made in Japan by
Marusan-Ai and exported by Muso, it is packed in a 6-ounce
retort pouch. San-J’s To-Neu brand soymilk is also debuted
in Tetra Brik cartons.
Eden Foods is the first Caucasian-American company
to import soymilk, and their gamble soon pays off; sales
skyrocket, sparked by an extensive magazine advertising
campaign. Between Sept. and Dec. 1983 over 1 million
packs are sold. A host of competitors rush to follow Eden’s
lead... and many of them go to Muso. Eden objects.
July 31. Fifth Anniversary of the founding of the
Soyfoods Association of North America.
Late July. Hot, dry summer weather heats up the price
of soybeans from $6/bu to over $9.50/bu in August and
September, falling back to $8 in December.
Aug. 15. Time magazine article on stylish ice creams has
a paragraph on Tofutti soy ice cream.
Aug. 15. Delegation of four soyfoods experts from
People’s Republic of China spends 5 hours at The Soyfoods
Center. First stop of the first Chinese soyfoods team to visit
the USA.
Aug. 15. Soyfoods Center makes the first photocopy of
the entire Log of the Dorsett-Morse Expedition to East Asia,
1929-31. 6,170 pages. The only original is owned by the
American Soybean Assoc. in St. Louis, Missouri.
Aug. Farm Foods serves Ice Bean soymilk ice cream at
the American Soybean Association convention in Nashville,
Tennessee.
Sept. Legume in New Jersey, in their second public
stock offering in 15 months, raises an additional $400,000
($300,000 net).
Sept. Continental Soyfoods, run by Pat Aylward in
Minneapolis, Minnesota, goes out of business.
Sept. 9. Richard Leviton leaves Massachusetts, moves
Soyfoods magazine to Encinitas, California. But he decides
to leave there a week later.
Sept. 21. New Ten Speed Press edition of The Book
of Miso, by Shurtleff and Aoyagi published. Extensively
revised. Shows miso consumption in U.S. has increased
300% since 1975.
Sept. 25. Open House at new headquarters of Soyfoods
Center for 30 people, including Nancy Dailey, who is
writing a major story on soybeans for National Geographic
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magazine, and for Richard Leviton, newly arrived in
California. Shurtleff shows color slides of soyfoods in China.
Sept. 26–Oct. 1. Symposium on “Soybean in Tropical
and Subtropical Cropping Systems” held at Tsukuba, Japan.
About 200 people attended. Proceedings were published in
1985.
Sept. 28. Soyfoods Center buys its first computer and
begins computerization, which soon leads to development
of the world’s three largest computerized databases focusing
on soyfoods and the soybean industry–from which this
chronology is compiled.
8431. SoyaScan Notes. 1983. Chronology of soybeans,
soyfoods and natural foods in the United States 1983
(Continued) (Overview). Dec. 31. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Continued. Oct. 9 to Nov. 14. Richard Leviton
travels to Europe as a consultant for the American Soybean
Association. Gives six speeches on soyfoods in Italy,
Belgium, Denmark, France, Netherlands, and Hungary. The
50-minute speech in Italy is about the soyfoods industry
in the USA, presented to 150 members of EUVEPRO, the
European Vegetable Protein Association. Leviton studies
soyfoods throughout Europe, the first representative of the
American soyfoods movement to do so. He reports that
virtually all tofu in Europe is vacuum packaged. On Oct.
28, ASA Belgium Office expresses interest in sponsoring a
European Soyfoods Conference and a European Soyfoods
Newsletter. Leviton writes a 56-page report on the trip.
Oct. New England Soy Dairy starts to sell its tofu under
the Tomsun brand.
Oct. The world’s first spray-dried tofu is introduced by
Clofine Dairy & Food Products of Linwood, New Jersey. St.
Peter Creamery first began spray-drying soymilk powder in
late 1984, and tofu in the summer of 1985, under the Oberg
patent.
Oct. Kikkoman: Company, Clan, and Community, by W.
Mark Fruin (358 p.) published by Harvard University Press
as part of their series Studies in Business History.
Oct. Major reorganization of The Farm in Tennessee. It
is no longer a cooperative. Every participant must pay his/
her own way. All workers earn wages. The soy dairy sells its
tofu and soymilk to Farm residents. Farm Foods becomes an
independent, for-profit corporation.
Nov. Hymowitz and Harlan’s “The Introduction of
the Soybean to North America by Samuel Bowen in 1765”
published in Economic Botany. This brilliant piece of
historical research pushes the introduction date back 39
years, and shows that by the late 1760s Bowen, in Georgia,
was making soy sauce and exporting it to England. It also
credits Benjamin Franklin with the earliest known reference
by an American to tofu, in 1770.
Nov. 11. Wm. Shurtleff and Gordon Bennett (Westbrae
Natural Foods) mail out a packet including proposed U.S.

soy sauce standards, English translation of Japanese Shoyu
Standards, and proposal for formation of a Soy Sauce
Council to 60 companies connected with soy sauce in the
USA.
Nov. Soyfoods Assoc. officers meet with David Mintz
of Tofu Time (maker of Tofutti) asking him to either use tofu
as an ingredient in Tofutti or drop the term “tofu” from his
product name and stop stating or insinuating that his product
contains tofu.
Nov. 11. William Shurtleff writes a strongly worded
letter to Mintz threatening to report the matter to the
Securities and Exchange Commission and the FDA if Mintz
fails to stop deceptive practices. Mintz quickly re-adds tofu
to Tofutti.
Nov. 19. House Shokuhin Kogyo, a major Japanese food
company, invests $2.5 million in Hinode Tofu Co. in Los
Angeles as part of a joint venture to expand tofu production.
Nov. 25. Dr. Clifford W. Hesseltine of the USDA NRRC
receives the award of the Third Class of the Order of the
Rising Sun from the Emperor of Japan in recognition of
the meritorious services he has rendered: proving the safety
of Japan’s traditional fermented foods, training Japanese
scientists, and promoting technical cooperation in the field of
food fermentation between the United States and Japan.
Dec. New England Soy Dairy, in a half-page article in
Inc. magazine, is named as one of America’s 500 fastest
growing small private companies.
Dec. Inari Trading Co. in Michigan develops a delicious
Christmas Soynut Sampler with seven flavors of Super Soys,
including yogurt-coated, carob-coated, and butter-toffee.
Runs full page color ad in Soybean Digest.
Dec. International Bibliography of Soybeans (3
volumes, 2,500 pages) published in Brazil. 19,571 references
total, under 75 subject headings, all published during 19701982. Volume III contains author and subject indexes. Mostly
soybean agronomy, but 1,584 references on soyfoods.
Dec. 1. The title of Soyfoods Monthly is changed to
Soyfoods Newsletter.
Dec. 5-7. Symposium on Soybean Utilization held at
Ibadan, Nigeria, Sponsored by IITA. First event of this type
in Africa.
Dec. 8. Tofu Time Inc. in New York raises $3.2 million
($2.4 million net) in their first public stock offering, to
finance national marketing of Tofutti soy-based ice cream.
Dec. 10. Doug Fiske becomes majority owner (55%)
of Soyfoods magazine, Leviton owns 45%. Fiske will take
over most publishing responsibilities. Leviton moves to San
Francisco Bay Area.
Dec. Soyastern starts to make tofu in West Germany.
By 1987 they are the country’s largest tofu manufacturer,
making 4,000 kg/week.
* Eurosoya, the annual publication of the European
Cooperative Network on Soybean, begins.
* Soymilk production peaks in Japan at 116,724 kl. By
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1986 it has fallen to 43,392 kl, which is only 37% of the
peak.
1983 New Trends:
New Capital and Expertise are Flowing into the
Soyfoods Industry, leading to many exciting new ideas
and products and marketing programs. A dozen or so large
companies with nationwide marketing are emerging.
New Emphasis on Soyfoods Marketing, now that
production techniques have been fairly well mastered, is seen
throughout the industry, and is reflected in new editorial and
advertising policies of Soyfoods magazine.
Brand-Name Promotion by larger companies is
surpassing generic or commodity promotion.
Stylish Second-Generation Products, prepared
convenience soyfoods, are appearing with better product
quality, better marketing and promotional programs, and
better packaging and graphics. These are the fastest growing
component of the soyfoods industry.
Extensive Professional Advertising of Soyfoods in
natural and health food consumer magazines, as by Legume,
Eden Foods, San-J, Hinode, Edward & Sons, and Pure
& Simple. Each of these companies run very attractive,
professional ads. Brightsong Light Foods has top graphics
for a small company.
Exhibits at National Trade Shows are now a matter of
course: The Natural Food Merchandiser show, followed by
the National Nutritional Foods Association (NNFA) show are
most popular.
Tofu Market Control is Increasingly Concentrated in the
hands of large manufacturers, who distribute nationally and
have professional marketing. Most companies are getting
much more professional, but many small tofu companies
are going out of business. The total number of companies is
stabilizing.
Soymilk Makes its First Big Splash in the American
Caucasian Market, led by Eden Foods’ Edensoy. Vitasoy has
big plans for early 1984. Vitasoy had the largest total imports
in 1983, but mostly sold to the Asian-American market.
Large new soymilk plants are planned to open in 1985.
East Asian Soymilk Sales are Skyrocketing, leading
to a general soyfoods Renaissance, and reevaluation of
traditional soyfoods staples. Production of soymilk in Japan
tops 100,000 metric tons (tones) for the first time, reaching
116,724 tonnes, up 71% over last year. The per capita
consumption of soybeans in Japan is 5.8 kg/year, up 3.6%
from last year.
Soy Ice Cream is becoming fashionable. Made with
tofu, soymilk, and/or isolated soy protein, it is emerging as a
major way that Americans are discovering soyfoods.
Tofu industry is vulnerable to sanitation and credibility
problems as vividly demonstrated by the Connecticut quality
/ contamination report in March and subsequent adverse
publicity, and by a Tofutti mislabeling incident in November.
The industry urgently needs standards and better sanitation.

Tofu souring and spoilage is the tofu industry’s number one
problem.
The Soy Deli Concept: Defunct or Ready for Takeoff?
No new openings and some closings. But more and more
natural food and vegetarian restaurants are starting to
use soyfoods, and Chinese and Japanese restaurants are
increasing their traditional use. In Soyfoods No. 9, Leviton
calculated that as much as 16% of all tofu made in the U.S. is
being served in restaurants, but this figure is probably far too
high. Most promising, plans by Tofu Time/Tofutti to open a
chain of natural, fast food restaurants featuring tofu, soymilk
and other soyfoods could bring the Soy Deli concept new
life and widespread publicity as a healthful alternative to
McDonald’s, Burger King, and the like.
European Soyfoods Industry is Flourishing, with lots of
innovation. Large producers of tofu and tempeh are emerging
in the Netherlands.
Tempeh is Starting to Take Off in Japan and interest is
rising rapidly: 13 articles were published on tempeh in Japan
this year, followed by 20 in both 1984 and 1986.
8432. Asgrow Seed Co. 1983. Asgrow soybean management
system. Northern edition 1983. Kalamazoo, MI 49001. 20 p.
28 cm.
• Summary: In 1971, the year the Plant Variety Protection
Act became law, there were 24 public soybean breeders
(mostly at universities and at the USDA) and 8 private. Ten
years later, in 1981, there were 51 public and 56 private
soybean breeders. Williams is now the most widely grown
soybean variety in the U.S.
Asgrow’s ten steps for obtaining high soybean yields
are: 1. Select superior varieties. 2. Purchase high quality
seed. 3. Match row widths and plant populations (solid
seeding increases yields). 4. Plant at proper depth and date.
5. Control weeds. 6. Supply soil nutrients and Rhizobium
bacteria. 7. Reduce harvest losses. Address: Building 190,
Kalamazoo, Michigan 49001. Phone: (616) 385-6441.
8433. Foreign Agriculture (USDA Foreign Agricultural
Service). 1983. Poland desires pork-for-soybeans barter. Dec.
p. 15.
• Summary: Since the imposition of martial law, Polish
imports of U.S. soybeans have dropped from 242,000 tons
in 1980 to 87,000 tons in 1981 and then 47,000 tons during
January-August 1982.
8434. Ohlrogge, J.B. 1983. Distribution in human tissues
of fatty acid isomers from hydrogenated oils. In: E.G.
Perkins and W.J. Visek, eds. 1983. Dietary Fats and Health.
Champaign, Illinois: American Oil Chemists’ Society. viii +
978 p. See p. 359-74. Chap. 20. [37 ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
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8435. Raymer, P.L.; Ross, G.L.; Kelley, K.A.; et al. 1983.
Performance of commercial soybeans in Illinois. Illinois
College of Agriculture, Cooperative Extension Circular No.
1223. 61 p. Dec.
• Summary: Contents: Test program. Performance data.
Suggestions for comparing entries. 1983 test fields. Sources
of seed. 1983 entries and germinations. Results of variety
tests: Regional trials, 7-inch row trials, 30-inch row
trials. Address: Cooperative Extension Service, College
of Agriculture, Illinois at Urbana-Champaign, UrbanaChampaign, IL.
8436. Simpson, A.M., Jr.; Wilcox, J.R. 1983. Genetic and
phenotypic associations of agronomic characteristics in four
high protein soybean populations. Crop Science 23(6):107781. Nov/Dec. [21 ref]
Address: 1-2. Purdue Univ. Agric. Exp. Station and Dep. of
Agronomy, Purdue Univ., W. Lafayette, Indiana 47907.
8437. Wolnik, Karen A.; Fricke, F.L.; Capar, S.G.; Braude,
G.L.; Meyer, M.W.; Satzger, R.D.; Kuennen, R.W. 1983.
Elements in major raw agricultural crops in the United
States. II. Other elements in lettuce, peanuts, potatoes,
soybeans, sweet corn, and wheat. J. of Agricultural and Food
Chemistry 31(6):1244-49. Nov/Dec. [20 ref]
• Summary: Table V (p. 1246) gives the content of the
following elements in soybeans in micrograms per gram wet
weight (including the mean, median, minimum, maximum,
and CV): Calcium, copper, iron, potassium, magnesium,
manganese, molybdenum, nickel (4.8 mean), phosphorus,
selenium, zinc, and wet weight factor.
Note: CV may mean “coefficient of variation/variance.”
Address: 1-2, 6-7. FDA, Cincinnati, Ohio 45202; 3-4. FDA,
Cincinnati, Ohio 45202 and Washington, DC 20204; 5. Soil
Conservation Service, USDA, Washington, DC 20013.
8438. Federal Register. 1983. Vegetable protein products.
Used in child nutrition program. USDA/FNS. 48:775. *
8439. Bryan, Ford R. 1983. A prized friendship: Henry Ford
and George Washington Carver. Greenfield Village Herald
(Dearborn, Michigan) 12(2):90-95.
• Summary: “Beginning in 1937 and continuing until
Carver’s death in 1943, the two men maintained a
correspondence on a variety of subjects.” Their letters are
now in the Ford Archives and Research Library in Dearborn,
Michigan. In 1896 Carver became the first black person to
graduate from Iowa State University. His thesis was titled
“Plants as Modified by Man.” The Tuskegee Institute in
Alabama was organized in 1881 by Booker T. Washington to
offer practical education for black students. As head of the
Tuskegee Research and Experiment Station at the Tuskegee
Institute, Carver revolutionized Southern agriculture while
earning a worldwide reputation. In 1906, when the boll

weevil struck the cotton crop, Carver recommended peanuts
as a replacement crop.
“Meanwhile Ford, having gone on to increasing success
as an industrialist, became fearful that the automobile which
he had helped spread far and wide had destroyed many of the
traditional values to which he was committed. He therefore
started on the course that in 1929 led to the establishment
of The Edison Institute, comprising Henry Ford Museum
and Greenfield Village. Within the village grounds, he built
a chemical laboratory and a greenhouse with the objective
of finding ‘industrial uses for farm products.’ Robert Boyer
was put in charge of what was called the Chemical Plant.
In his account of the plant’s first year of operation in 1931,
Boyer mentioned the extraction of oils from orange peels,
and furfural–a liquid aldehyde–from garbage, as well as
experiments with wheat, soybeans, and carrots.
“... in a building near the Engineering Laboratory in
Dearborn, Dr. Edsel Ruddiman, Ford’s boyhood schoolmate,
was experimenting with wheat, soybeans, carrots, and
tomatoes in an effort to ‘make milk without a cow.’
“In early 1932, Ford issued orders to concentrate on
the soybean. His tractors began to plant thousands of acres.
In a 25-acre field on Greenfield Village property, some 500
experimental varieties of soybeans were grown. That year the
village chemical plant extracted six tons per day of soybean
oil, using it to produce soybean bread, milk, butter, ice
cream, and an experimental plastic car (chassis excluded).”
Carver’s extremely competent research assistant was Austin
W. Curtis, Jr.
In 1937 Ford and Carver first met; Carver spoke at
the meeting of the National Farm Chemurgic Council in
Dearborn. In March 1938 Ford made his first of several
visits to Tuskegee. After the Fords visited Carver in March
1940, Carver wrote Mrs. Ford and sent her samples of some
meatless soy-based gravies he had developed. “I made this
same gravy substituting the soy beans. I ground them up
very fine and made a very rich milk, and to one pint of this
milk I used a tablespoon of soy bean oil. This was cooked
down until it creamed, became thick like the richest creamed
chicken gravy.
“I hope you and Mr. Ford will try these gravies. They
are so rich in protein and other food nutrients and the meat
can be greatly reduced, and with some other of Mr. Ford’s
fine soy bean products, can be left off altogether.” Ford and
Carver were in complete agreement that plants, not animals,
were the solution to human problems. In about 1940 Austin
Curtis spent a summer in Dearborn working with Robert
Boyer in the Soybean Laboratory.
“The Fords traveled to Tuskegee in early March 1941,
to dedicate the George Washington Carver Museum there,
inscribing their names in the cement and donating soybeans
and a variety of soybean plastic car parts to be placed in the
cornerstone.”
In the summer of 1942 Ford had a log cabin replica of

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2904
Carver’s birthplace constructed in Greenfield Village and
converted the abandoned Dearborn Water Works building
into the “Nutritional Laboratory” of the Ford Motor
Company. Carver came to Dearborn to dedicate the new
laboratory and log cabin in July 1942. The laboratory, under
the direction of Robert Smith, soon began producing soybean
milk and ice cream. “The soybean foods became standard
fare at the Ford plant cafeteria and at Henry Ford Hospital in
Detroit. The ice cream–most delicious–was later marketed
independently by Robert Smith, a Ford Laboratory manager,
as Del(icious) Soy(bean) Topping.” Note after talk with
Ford Bryan (3 Dec. 1992): Delsoy Topping was a soy-based
whipped topping, like whipped cream. It was not an ice
cream and Robert Smith never commercialized a soy-based
ice cream.
Shortly after Carver died on 5 Jan. 1943, Ford said, in a
public statement, “Dr. Carver had the brain of a scientist and
the heart of a saint.” Address: Dearborn, Michigan.
8440. Cameron, Margaret; Hofvander, Yngve. 1983. Manual
on feeding infants and young children. 3rd ed. Oxford,
England: Oxford University Press. Sponsored by UN / ACC
Sub-Committee on Nutrition. xx + 214 p. See p. 54. Illust.
Index. 24 cm. Series: Oxford Medical Publications. 2nd ed.
was 1976. [1 ref]
• Summary: Chapter 7, “Foods and their nutrient value” (p.
52+) begins with a section titled “Foods of plant origin” in
which there is a long subsection on “Legumes (dried beans
and pulses)” (p. 53-55). “Most legumes contain little fat but
soybeans, groundnuts, and winged bean seeds are rich in oil
and so have higher energy value than other legumes.”
“Soybeans deserve special mention because they contain
nearly 40 per cent protein which is similar in value to
protein from animal sources, and 18 per cent oil. Like other
legumes they have a fair proportion of unavailable starch
which can be removed by various processing and cooking
methods, many of which have been developed in Asia. These
processes also remove the natural toxins, the bitter taste and
the unattractive grey colour that results if the soybeans are
boiled in the same way as other legumes. Many soy products,
such as curds, pastes [e.g., miso], and cheeses [e.g., tofu],
have a higher water content than the plain boiled bean and
consequently have a lower concentration of protein and other
nutrients. Nevertheless the products are more acceptable
and palatable and are very useful supplements in a rice diet.
Flour made from whole soybeans and other soybean products
are being developed in both Asia and Africa (USDA 1979,
Soybeans as Human Food). These could be useful foods for
young children.
“Another legume which is being encouraged for wider
use is the winged bean because its nutritional value is similar
to soya and all parts of the plant can be used. Groundnuts
(peanuts) contain about 45% oil and 25% protein, although
the quality is lower than in other beans” (p. 54).

A table titled “Representative nutrient values of foods”
has a section on “Pulses / legumes and products,” which
includes (p. 189): Soy bean, dry. Soy bean curd (unpressed)
Soy bean curd cheese Soy bean curd (Tofu) home made.
Tempeh. Source: FAO (1972). Food Composition Tables for
Use in East Asia. Address: 1. Principal lecturer in nutrition
and dietetics, Polytechnic of North London, England; 2. Prof.
of International Health, Univ. of Uppsala, Sweden.
8441. Consortium for Integrated Pest Management: Success
stories. 1983. [S.l]: The Consortium. viii + 197 p. Illust. 28
cm. See p. 172-193.
• Summary: “The following success stories are highlights
of 1983 research accomplishments reported by scientists
participating in the Consortium for Integrated Pest
Management (CIPM), a 17 university research project.
This USDA/CSRS and EPA funded project is conducting
interdisciplinary, integrated pest management research on
four major crops (alfalfa, apples, cotton, and soybean)...
Perhaps the strongest accomplishment of CIPM is that it
has provided an environment in which scientists from many
different disciplines can come together and work under a
common goal and set of objectives.” The work contains 15
papers on soybeans, is a section with the same title.
8442. Cooper, Richard L. 1983. Soybeans topped 100 bu/A
in maximum yield research. Better Crops with Plant Food
67(Winter):8-9.
• Summary: Maximum yield was 102.2 bu/acre with 7-inch
rows. Address: USDA-OARDC, Ohio State Univ.
8443. Finney, Patrick L. 1983. Effect of germination on
cereal and legume nutrient changes and food or feed value: A
comprehensive review. Recent Advances in Phytochemistry
17:229-305. (Mobilization of Reserves in Germination). [313
ref]
• Summary: This important, scholarly review includes
discussions of sprouting as a way of increasing vitamins
and minerals, and decreasing phytic acid, oligosaccharides
(raffinose and stachyose, which cause flatulence), and trypsin
inhibitors in seeds.
Contents: Introduction. Vitamin C: Human and animal
feeding studies, chemical analyses for vitamin C in sprouts,
effects of light on vitamin C synthesis, effects of manganese
on vitamin C synthesis, effects of sugars on vitamin C
synthesis, effect of vitamin C as a growth stimulator. Water
soluble B-complex vitamins: Thiamin animal feeding
studies, riboflavin, niacin, biotin, pyridoxine, pantothenic
acid, folic acid, vitamin B-12. Fat soluble vitamins: Vitamin
A (retinol), carotene, vitamin D, vitamin E (tocopherol),
vitamin K. Other water-soluble growth substances: Inositol
(phytate and phytase interaction), effect of heat on phytate
hydrolysis, choline. Minerals: Germination and mineral
bioavailability, effects of germination on mineral content.
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Carbohydrates: Carbohydrate metabolism, germination
and oligosaccharides, effect of germination on other
carbohydrates, flatulence. Fats and lipids. Protein: Protein
differentiation and synthesis, amino acids, supplementation
with amino acid, effect of germination on protein quality,
digestibility and biological value, protein inhibitors [trypsin
inhibitor activity]. Human feeding studies: Treatment of
scurvy and malnutrition, treatment of kwashiorkor, child
feeding trials with germinated wheat & Bengal gram, impact
of germinated wheat & Bengal gram ‘take-home’ supplement
on young children. Optimum sprouting conditions: Some
temperature effects on germination, deleterious effects
of distilled water soaking, effects of chlorine, rinsing and
aeration on sprouts. Today’s food problems–tomorrow’s food
needs.
“For the past century researchers in both the Westernand Eastern-world have studied the effects of germination
on the physical, physiological, biochemical, nutritional,
and food functional properties of cereals and legumes. This
chapter brings together data from those studies and evaluates
the ancient practice of sprouting seeds for food and feed uses
from a contemporary viewpoint.”
Concerning trypsin inhibitors and germination (p.
283): “The precise role the protease inhibitors play in seed
physiology remains to be clarified. Additionally no clear
relationship has been established linking inhibitor activity,
ease of inhibitor inactivation, and feeding value of various
legumes.”
Concerning flatulence (p. 267): “Flatulence associated
with high legume consumption is regarded by many
investigators as due to anaerobic microbial degradation of
certain oligosaccharides which mammals cannot otherwise
utilize. The three principal oligosaccharides of mature
legume seeds are raffinose, verbascose, and stachyose in
which galactose is present in -linkage. Two to four days of
germination virtually depleted those reserves." Note: This is
the earliest English-language document seen (June 2006) that
mentions "verbascose," a soybean oligosaccharide. Address:
Western Wheat Quality Lab., ARS/USDA and Dep. of Food
Science, Washington State Univ., Pullman, WA 99164.
8444. Flannery, Roy L. 1983. New world record corn and
soybean research yields in 1982: 338 bu/A corn, 109 bu/A
soybeans. Better Crops with Plant Food 67(Winter):4-5.
• Summary: Work done in cooperation with the Potash &
Phosphate Institute. Address: New Jersey Extension soils
specialist.
8445. Frankel, E.N. 1983. Volatile lipid oxidation products.
Progress in Lipid Research 22(1):1-33. [222* ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
8446. Fusonie, Alan E.; Jacobs, Marilyn. comp. 1983. The

land-grant colleges: A selective historical bibliography and
legislative chronology. Beltsville, Maryland: Historical
Program, National Agricultural Library. 26 p. [186* ref]
• Summary: “Introduction: Agricultural education in the
New World was to a large extent a function of the wealthy
and the well-born. In colonial America, the application of
science to agriculture and communication about farm-related
experiments was primarily the activity of the articulated
gentleman farmers and planters. Agriculturists such as John
Binns of Virginia, John Beale Bordley of Maryland, John
Spurrier of Delaware, Samuel Deane of New England,
and others engaged in agricultural experimentation often
communicated their findings to each other. By keeping
abreast of the latest developments occurring abroad through
correspondence, books, treaties, journals, the press, and by
participation in agricultural societies such as the Philadelphia
Society for Promoting Agriculture and the South Carolina
Society for Promoting and Improving Agriculture, these
individuals provided a small yet effective information
network for agricultural education. As the eighteenth century
drew to a close, scientific advancement in agriculture
included the following milestones: Eli Whitney invented
the cotton gin, 1793; George Washington recommended the
creation of a national board of agriculture, 1798; Charles
Newbold of New Jersey received a patent for the first cast
iron plow, 1797.
“During the first half of the nineteenth century interest
in agricultural education was on the rise. In 1800 Thomas
Jefferson proposed a college level course on agriculture.
During the 1830’s some lyceums promoted the importance
of science to agriculture. Scientific courses relating to
agriculture were soon being offered in a number of private
colleges including Rensselaer Polytechnic Institute and
Amherst College. Progress in the application of science
to agriculture gradually included the invention, patent,
manufacture, and sale of the following labor-saving farm
machinery: Obed Hussey’s horse-drawn grain reaper, 1833;
Cyrus McCormick’s grain reaper, 1834; William Ketchum’s
mowing machine, 1844. Closing out the first half of the
nineteenth century of scientific activity was Charles Darwin’s
milestone scientific work, On the Origin of Species, 1859.
“In spite of increased interest in and advancement of
American agriculture, it was apparent to a number of leaders
that without federal assistance the teaching of agriculture
would never really have a broadly based, sound footing.
As early as 1848, a Midwest college professor, Jonathan
Baldwin Turner, drew national attention to the importance
of agricultural education by suggesting that agricultural
instruction be added to the classical curriculum. His
subsequent statement on the value of agricultural education
entitled ‘Plan for an Industrial University’ was considered
important enough to be printed in the Prairie Farmer
(February 1852) and the U.S. Patent Office Report (1852).
Turner recommended that Congress set aside public lands
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to each state for the establishment of industrial universities.
In 1857 Justin S. Morrill, representative in Congress
from Vermont introduced a bill to establish land-grant
colleges. Morrill claimed complete authorship and never
recognized the influence of Turner. The documentation
[here] of Turner’s involvement and influence is unfortunately
secondary.
“Morrill’s bill was finally passed in 1859 but President
James Buchanan vetoed it [on 24 Feb. 1859]. During the
1860 presidential campaign, both Stephen A. Douglas
and Abraham Lincoln indicated support for the bill.
Reintroduced in 1861, the bill [passed by a vote of 90 to
25 and] became law with President Lincoln’s approval on
July 2, 1862. The passage of this milestone legislation was
probably not the result of the singular act of one man but,
rather, included years of cumulative human thought and
actions at the local, state, and national levels by interested
individuals and organizations. The Morrill Act, as it became
known, was later complemented by the Hatch Act of 1887
which provided federal assistance to the state agricultural
experiment stations and the Office of Experiment Stations in
the Department of Agriculture.
“The following compilation is a selective list of articles
and books, as well as a legislative chronology, relating to
the historical development of the land-grant colleges. The
purpose of this bibliography is to provide a list of printed
source materials which, to varying degrees, contains useful
information concerning the historical development of the
land-grant system.”
Page 17: “Land-Grant College Bill–Legislative
Chronology: December 14, 1857 to July 2, 1862.
“For many years the people of the United States were
interested in establishing what was termed ‘peoples colleges’
that would meet the practical needs of all citizens. The need
was for ‘colleges’ that would concentrate on research and
instruction aimed to improve all agricultural pursuits. The
bill proposed that certain portions of federally owned land be
sold and proceeds used for endowment in each State of one
or more colleges that would teach such branches of learning
as are relegated to agriculture and the mechanic arts.
“This bill, enacted by the Congress, is the base upon
which the Land-Grant system of democratic education was
constructed.” The first entry is:
“December 14, 1857
“First bill introduced in the House of Representatives by
Mr. Justin S. Morrill, 35th Congress, 1st Session (H.R. 2).
“Bill granted 6,340,000 acres of public lands. Each State
receiving 20,000 acres for each Senator and Representative
in Congress, under census of 1850.” Address: 1. Historian;
2. Public Affairs Asst. Both: National Agricultural Library,
Beltsville, Maryland.

601. [50 ref]
• Summary: Contents: Introduction. Historical account.
Importance of mixed cultures. Microorganisms used.
“The Japanese Food Agency, Ministry of Agriculture,
Forestry, and Fisheries (1979), gave the following figures for
1979: miso, 567,776 tons; shoyu, 1,252,431 kiloliters; and
natto, 158,000 tons. In Korea, 35% of the 442,803 metric
tons of soybeans produced is fermented. Indonesia uses
about 75,600 tons of soybeans in making tempeh.
“There is considerable ancient writing in Chinese
publications about foods made by fermentation, but the first
scientific reports are only about 100 years old. From 1878
until the beginning of World War I, there was an explosion
of papers and reports dealing with fermented foods and
drinks... In general, studies between 1881 and 1914 were
devoted to the description of the product and the local name
and to the isolation and description of the microorganisms
associated with the fermentation. A number of organisms
new to science were described and illustrated. Additional
information was given on the action of the fungus on the
substrate, suggested uses of the fungus in processes that
could be exploited in European technology, and a description
of the substrate preparation, food use, and native methods of
food preparation.
“This period of research ended abruptly with the advent
of World War I, as the exchange of students and cooperation
between Japan and Germany ceased. Food fermentation
studies resumed in the 1950s and today considerable interest
exists. This renewed interest stems from the concern with
nutrition, the great enthusiasm for vegetarian and natural
foods, the search for less expensive, high-protein foods,
the influence of foreign students studying in the West, the
need to expand export markets, the need to add products to
convenience foods to add zest and flavor, and the interest in
the activities of microorganisms used in fermented foods.”
Address: Northern Regional Research Center, Peoria,
Illinois.

8447. Hesseltine, C.W. 1983. Microbiology of Oriental
fermented foods. Annual Review of Microbiology 37:575-

8449. Ory, R.L.; Sekul, A.A. 1983. Allergens in oilseeds.
In: J. Daussant, J. Mossé and J. Vaughan, eds. 1983. Seed

8448. Inglett, George E. ed. 1983. Nutritional bioavailability
of zinc. Washington, DC: American Chemical Society. viii +
280 p. Index. 24 cm. [400+* ref]
• Summary: “Based on a symposium sponsored by the ACS
Division of Agricultural and Food Chemistry at the 183rd
Meeting of the American Chemical Society, Las Vegas,
Nevada, March 28-April 2, 1982.”
Soy is mentioned on pages 173-83 in the chapter titled
“Zinc bioavailability from processed soybean products,”
by John W. Erdman, Jr., Richard M. Forbes, and Hiromichi
Kondo (Univ. of Illinois, Urbana, IL 61801) (25 refs).
Address: USDA Northern Regional Research Center, Peoria,
Illinois.
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Proteins. London and New York: Academic Press. xiv + 335
p. See p. 83-99. Chap. 4. [48* ref]
• Summary: The oilseeds which contain the most
problematic allergens are peanuts, cotton seed, and castor
bean. Extracts of peanuts often cross-react with various
beans and peas; especially soybeans.
“The most common offenders among food allergens
are cow’s milk, chocolate, cola beverages (made from
Kola nuts), corn, eggs, the pea family of legumes (chiefly
peanuts), citrus fruits, tomato, wheat and other small grains,
cinnamon, and artificial food colors.”
Of the major cereal grains, wheat is the most frequent
offender. “Wheat gluten hypersensitivity (coeliac disease
[celiac disease]) produces an adverse response in individuals
who are sensitive to wheat gluten. There are two primary
theories on the cause of coeliac disease; that it is caused (1)
by a deficiency of peptidase or (b) by hypersensitivity to
the gluten. The general conclusion however, is that, in most
patients the precipitating factor and exact composition of
the allergenic fraction are still unknown.” Address: Southern
Regional Research Center, USDA-SEA, AR P.O. Box 19687,
New Orleans, Louisiana.
8450. Shurtleff, William; Aoyagi, Akiko. 1983. History of
soybeans and soyfoods: Past, present and future. 4 vols.
Lafayette, California: Soyfoods Center. 2,400 p. manuscript.
Forthcoming. 28 cm. [27500+ ref]
• Summary: The most comprehensive book of its type ever
written. Most chapters are now available in manuscript
form. Those that are, are listed individually in this database.
Address: Soyfoods Center, P.O. Box 234, Lafayette,
California 94549.
8451. SoyaScan Questions. 1983. Questions about the history
of tempeh. Further research needed. Compiled by William
Shurtleff of Soyinfo Center.
• Summary: 1. Learn more about the early history of tempeh
in Indonesia before 1875. There must be some earlier
references by missionaries, travelers, traders, etc.
2. Learn more about tempeh (tou chiah ping) in China.
3. Were there no references to tempeh by Indonesians
prior to Soetan in 1956? Not even dictionaries?
4. How does the vitamin B-12 content of fresh tempeh
compare with that of cooked (boiled, fried) tempeh?
5. Which was the first commercial European tempeh
Co? Firma E.S. Lembekker in Jan.1959? Ask them about
Firma ENTI?
6. Where was ENTI founded? When did they start to sell
tempeh commercially? Where did the April 1946 founding
date come from? Europe? van Dappern?
7. Did Robert van Dappern learn to make tempeh from
the man who started Firma ENTI? If not, from whom? When
did he move his plant to Kerkrade (about 1972-73)? When
did he buy the $1 million plant (about 1980-81)? In mid-

1982 was production 7,000 lb/wk or 10,000 lb/day as Ike
said? How much tempeh does he make now each day? Each
week?
8. What have Hedger and Basuki done with tempeh at
Wales and what are they planning to do (O’Neill 1980)? Did
they ever start a tempeh plant?
9. How many pages does Nakazawa have on Rhizopus?
Does he mention tempeh at Penicillium?
10. Who wrote the early article on tempeh at Kyushu
University, Japan, that interested Torigoe?
11. Get full citations for and copies of the following
documents: Wigman, pre 1900.
12. Did Ohta or Karauchi write an early article on
tempeh in about Showa 7 or 8 (1932-33)? Ohta mentioned
this.
13. Try to get the article (about 1947-48) from Nosan
Seizo, written by Ohta Teruo or Nakano Masahiro.
14. When did the Natto Gyokai News (or any natto
newspaper) publish its first article on tempeh. I’d like to
get copies of all early and recent important articles it has
published.
15. Dr. S.O. Robson, Netherlands. Reward of $1 per
year for citations on tempeh prior to 1875. Maximum $100.
16. K.K. Fuji was interested in Japan since 1980, says
Dr. Wang at NRRC. Who are they? Who is Nihon Kogyo?
17. Get samples of Michael Cohen’s new tempeh bags
and labels.
18. Get answers to all the questions I wrote to Watanabe
and Takamine in Kyushu.
19. Who made the early tempeh starter in Japan?
20. KOPTI: Please send me the names and locations
by city of Indonesia’s five largest tempeh companies. How
many kg of tempeh does each make per week?
21. Get a full bibliographical citation for Kawarai.
8452. Steinkraus, K.H. 1983. Industrial applications of
Oriental fungal fermentations. In: J.E. Smith, D.R. Berry, and
B. Kristiansen, eds. 1983. The Filamentous Fungi. 4 vols.
Fungal Technology. London: Edward Arnold. See p. 171-89.
Chap. 7. Illust. Index. 24 cm. [35 ref]
• Summary: Contents: Introduction. The koji principle.
Soy sauce / Japanese shoyu as indigenous fermentations.
Japanese miso. Japanese saké. Indonesian tempe / oncom–
fungal fermented traditional meat analogues. Indonesian tapé
ketan and tapé ketella fermentations. Conclusions. Address:
New York State Agric. Exp. Station, Geneva, NY 14456.
8453. Steinkraus, Keith H. 1983. Fermented foods, feeds and
beverages. Biotechnology Advances 1(1):31-46. [70* ref]
• Summary: Contents: Abstract. Indigenous fermented foods
/ beverages: Indian idli, dawadawa (daddawa), soy sauce
(Thailand), Indonesian tape, fish sauces, Japanese koji,
Nigerian millet beer (oyokpo), Kenyan uji. Microbial / single
cell protein (SCP): Mushrooms.
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Note: Dawadawa made from soybeans is not mentioned.
Address: New York State Agric. Exp. Station, Geneva, NY
14456.
8454. Steinkraus, K.H. 1983. Traditional food fermentations
as industrial resources. Acta Biotechnologica 3(1):3-12.
First published in 1982 in Saono et al., eds. Traditional
Food Fermentations as Industrial Resources in the ASCA
Countries. The Indonesian Institute of Sciences (LIPI)
Jakarta. p. 3-16. [31 ref. Eng; ger]
• Summary: Contents: Summary. Introduction. Production
of meat-like flavors from vegetable proteins. Soy sauce
(Japanese shoyu) and miso fermentations. Fish / shrimp
sauces and pastes. The koji principle. Meat substitutes
(analogues). Indonesian tempeh kedele. Traditional tempeh
fermentation. Industrial production of tempeh. A process
for raising the protein content of high starch substrates.
Leavened bread-like foods without the use of wheat or
rye. Coconut protein as an industrial resource. References.
Address: New York State Agric. Exp. Station, P.O. Box 462,
Geneva, New York 14456.
8455. University of Illinois (Urbana), College of Agriculture,
Dean’s Office, Subject Files, 1895-1983, Record Series No.
8/1/2 (Finding aid for archival collection). 1983. Urbana,
Illinois: University of Illinois. 17 boxes relate to soybeans.
• Summary: Record Series No.: 81/2. Record Series Title:
Subject Files, 1895-1983. Record group: Agriculture. Subgroup: Dean’s Office. Arranged: By type of material and
chronological thereunder. Date received: 1966-1967/02,
1971/11, 1993/03. Volume 270.3. Description: Subject
files including photographs, correspondence and programs,
publications, clippings, scrapbooks, obituaries, etc. (p. 2-3).
The three most important boxes for soybeans are 134,
155, and 158. Box 134–Soybean Day, 1921-51. Soybean
Exhibit Car, See: Committee Pennsylvania Railroad Soybean
Exhibit Car (Box 26). Soybean Oil Meal Situation, 193243. Soybean Processors Conference, 1950-51. Soybean
Publications (Illinois), 1940, (Other states), 1935-36.
Soybean train, 1941. Soybeans, 1922-29, 1930-49, 1954-64.
Box 155–Regional Laboratories, Collaborators, 1940.
New Uses for Farm Products, Committees, 1938. Northern
Regional Laboratories, Collaborators, 1941-64. Peoria
Conference: 1945-1964 (7 subfiles). Regional Soybean
Laboratory: Collaborators Meeting, 1937-1940 (after 1940
See: USDA Regional Lab., Northern Region, Collaborators).
Director, May, O.E., 1936-38. Knight, H.G., Miscellaneous,
1936. Memo of Understanding, Correspondence (Chem.
& Soils Plant Ind. & University of Illinois, 1935-36, See:
Project Cooperative Regional Illinois Soybean Laboratory).
Projects and Subprojects, 1936-37. Publications in Illinois
(See: Soybean Publications (Illinois)). Removal to Peoria,
1942. Report-Annual, 1936-42. Report (Geneva), Annual,
1947-53. Space in University Buildings and Land, 1936-49,

1960.
Box 156–USDA–Regional Laboratories, Soybean
Laboratory, 1936-1953. See also: Project Coop Soybean Lab.
Box 158: Soybean Laboratory (General), ReportsAnnual, 1955-1964. See also: Project Cooperative, Soybean
Laboratory (Regional).
Other boxes related to soy: Box 4–Agricultural
industrialization. Box 5–Agronomy: Agronomy Day 19581964. Burlison, W.L., 1948-1951. Hackleman, J.C., 19371956. Box 9–Armour and Company, 1929-1963. Baltimore
and Ohio Railroad, 1921-1954. Box 15–Caterpillar Tractor
Co., 1932-1964. Century of Progress, 1930-1935. Box 17–
Commercial activities of Farm Advisers, 1927-1934. Box
18–Committee: Agronomy Department Headship, 1920-21
[Burlison], 1962-63. Century of Progress, 1931-1934. Box
26–Committee: National Soybean Producers Meeting, 1944.
Pennsylvania Railroad Soybean Demonstration Car, 193738. Box 40–Farm Bureau, 1918-1940. Farm Chemurgic
Council, 1936-1942. Farm Chemurgic Council, Meetings–
Minutes and Reports, 1935-1937. Box 51: Funk Bros.
Seed Co., 1927-1964. Eugene D. Funk, 1935-1958. Box
77–International Harvester, 1923-1951, 1955-1964. Box 88–
Legislation, U.S. Appropriations, Agriculture, Foreign Field,
1928-1930 [Dorsett & Morse Expedition?]. Box 90–Lists of
Farmers, Progressive and Successful, and leading farmers
in each county, 1922-1932. Box 100–North Central States
Directors, Plant Introduction Project, 1946-47. Box 101–
Pennsylvania Railroad–Soybean Exhibit Car–See Box 26.
Box 125–Reports, USDA, 1926-1931. Box 136–Speeches:
Soybean banquet, 1941. Soybean oil meal, 1942. Soybeans,
1936. Box 137–Staley Manufacturing Company, 1923-1961.
Box 166: Wallaces’ Farmer.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Urbana, Illinois.
8456. USDA Plant Inventory. 1983. Plant material introduced
January 1 to June 30, 1980 (Nos. 436991 to 443013). No.
188, Part I. 529 p.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
“Donated by Dr. N.I. Korsakov, Division of Grain
Legume Crops, N.I. Vavilov Institute of Plant Industry,
Leningrad, Soviet Union.” All these varieties are designated
“VIR” (Vavilov Inst.).
437069-437085. Amur Region and Far East
437124-437128. Gurijscaja and Imeretinscaja, Georgian
SSR.
437129A-B. Irkutsk Region (Oblast) of Russia.
437130-437134. Gibrid ASS, Kazakh SSR.
437135-437148. Khabarovsk Province, USSR [on right
bank of Amur River]
47149-437171. Krasnodar Province, USSR.
437172-437175. Kuybyshev Region, USSR.
437176-437178. Latvian SSR.
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437179-437188. Lithuanian SSR.
437189-437303. Bel’tscaja, Bessarabea, Biruintsa,
Brynzenscaja, Corichevava, CSchi, Dobruzanca, Errj,
Moldavscaja, Rajner, Scorospelca, Staroucrainea, Vengerca
nizcaja, Vysocoroslaja, Moldavian SSR.
437304. Moscow Region. 437305-437312. North
Osetian [Ossetian] ASSR (An autonomous republic in the
southeastern Russian SFSR on the north slopes of the Central
Caucasus Mountains, bounded on the north by Stavropol
Kray; Renamed Alania in 1991; capital Vladikavkaz).
437313-437315. Novosibirsk Region, USSR.
437316-437520. Primorsky Province, USSR [Maritime
Province in Russian Far East, bordering on Sea of Japan,
China and North Korea. Administrative center and soybean
port: Vladivostok].
437521. Stavropol Province, USSR.
437522. Tshuvashskaja ASSR.
437523-437524. Turkmen SSR.
437525-437549. Ukranian SSR.
437550. Uzbek SSR (later Uzbekistan).
437551-437552. Voranezh Region, USSR.
437553-437813. Peoples Republic of China.
437814-438273. China, Northeast [formerly Manchuria]
incl. Charbin [Harbin], Elita, Manczurscaja.
438274-438295. Japan (many named varieties).
438296-438309. South Korea (Republic of Korea).
438310-438312. North Korea.
438312-438341. Algeria.
438342. Argentina.
438343-438513. Australia, Bulgaria, Canada,
Czechoslovakia, France, West Germany, East Germany,
Hungary, India, Indonesia, Israel, Italy, Morocco, Nepal,
Netherlands, Poland, Portugal, Romania, Sweden (13
Fiskeby varieties), United States (26 named varieties),
Yugoslavia.
440913. Wild soybean from China. “Donated by Kirin
Academy of Agricultural Sciences, Kungchuling, Kirin
Province. Received through W.O. Scott, Dep. of Agronomy,
Univ. of Illinois, Urbana. Received March 1980. Collected
1979.
440927-440943. Glycine canescens F.J. Herman. From
Australia. “Donated (but not collected) by T. Hymowitz,
Dep. of Agronomy, Univ. of Illinois, Urbana. Received Aug.
1979.
440944-440974. Glycine clandestina Wendl. From
Australia. Donated by T. Hymowitz.
440975. Glycine falcata Benth. From Australia. Donated
by T. Hymowitz.
440976-440977. Glycine latrobeana (Meissn.) Benth.
From Australia. Donated by T. Hymowitz.
440978-440980. Glycine latifolia (Benth.) Newell &
Hymowitz. From Australia. Donated by T. Hymowitz.
440981. Glycine tabacina (Labill.) Benth. From Fiji.
Donated by T. Hymowitz. Collected 1930. Sigatoka, Viti

Levu, Fiji. Collected by Greenwood. Wild.
440982-440997. Glycine tabacina (Labill.) Benth. From
Australia. Donated by T. Hymowitz.
440998-441011. Glycine tomentella Hayata. From
Australia. Donated by T. Hymowitz.
441012-441013. Glycine tomentella Hayata. From
China. Donated by T. Hymowitz.
441339-441383. Glycine max (L.) Merr. Soybean. From
Indonesia (East Java, Central Java, West Nuca Tanggara
[West Nusa Tenggara, incl. Lombok and Sumbawa islands,
in eastern Indonesia]). Donated by S. Djojoderdjo and
Soebekti, Univ. of Gadjah Mada, Jogjakarta [Yogyakarta].
442003-442004. From China, Peoples Republic of.
Donated by Institute of Crop Breeding and Cultivation,
Chinese Academy of Agricultural Science, Beijing. Received
through G. Liang, Dep. of Agronomy, Kansas State Univ.
[Manhattan, Kansas], March 1980.
442005-442021. From South Korea. “Donated by
Applied Genetics Laboratory, Korea Atomic Energy
Research Inst., Seoul Received through R. Loiselle, Plant
Gene Resources of Canada, Ottawa.
442022-442045. Glycine max (L.) Merr. Soybean. From
Poland. “Donated by Plant Breeding and Acclimatization
Inst., Radzikow / Warszawy. Some also from the Soviet
Union and Yugoslavia.
442834. Glycine max (L.) Merr. Soybean. From China,
Peoples Republic of. “Donated by T.C. Tso, Tobacco
Laboratory, USDA, Beltsville, Maryland.” Collected from a
market near Quilin, Kwansi Province.
Note: In Part II: 445842-445849. From. Thomas A.
Lumpkin, Zhejiang Academy of Agricultural Sciences,
Hangzhoe, Zhejiang, China. Address: Washington, DC.
8457. Wang, H.L. 1983. Oriental soybean foods. In: Ivan
A. Wolff, ed. 1983. CRC Handbook of Processing and
Utilization in Agriculture. Vol. II: Part 2. Plant Products.
Boca Raton, FL: CRC Press, Inc. See p. 91-106. Illust.
Index. 26 cm. CRC Series in Agriculture. [10 ref]
• Summary: Contents: Introduction. Traditional
nonfermented soybean foods. Fermented soybean foods.
Tables: (1) Oriental nonfermented soybean foods: Fresh
green soybeans, soybean sprouts, soybean milk, protein-lipid
film [yuba], soybean curd [tofu], soybean flour (local names:
Tou-fen, kinako). (2A) Composition of some indigenous
soybean foods, 100 g, edible portion. (2B) Composition
of some indigenous soybean foods, 100 g, edible portion.
(3) Essential amino acid content of some indigenous
soybean foods. (4) Oriental fermented soybean foods. (5)
Characteristics of rice miso in relation to fermentation
condition. (6) Average composition of soy sauce made from
whole soybeans and defatted soybean meal. (7) Composition
of various types of miso.
Figures: (1) Flow sheet for the preparation of soybean
milk and its related products. (2) Flow sheet for manufacture
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of soy sauce. (3) Flow sheet for manufacture of miso.
(4) Flow sheet for making hamanatto. (5) Flow sheet for
preparation of sufu. (6) Flow sheet for tempeh fermentation.
(7) Flow sheet for preparation of natto.
Note: Vol. 1 is “Animal products.” Vol. 2 is “Plant
products,” Part A. Vol. 3 is “Plant products,” Part B. Address:
Northern Regional Research Center, Peoria, Illinois.
8458. Weiss, Theodore J. 1983. Food oils and their uses, 2nd
ed. Westport, Connecticut: AVI Publishing Co. xi + 310 p.
Illust. Index. 24 cm. [300+* ref]
• Summary: “The aim of this book is to provide abridged,
technical information on fat and oil products and their
uses” (Preface, p. v). Soybean oil is mentioned on pages
20 (flavor reversion and sensory evaluation), 27-28
(overview of soybean oil), 54-56 (partially hydrogenated),
83 (use in margarine), 114, 120, 123-24 (all three; partially
hydrogenated frying fat), 127 (use of partially hydrogenated
in household shortening), 136 (margarine), 140 (margarine),
182 (soybean butter), 214 (imitation dairy products; sodium
soy proteinate has been used in place of isolated milk
protein) and 224 (index). Address: PhD, Research Chemist,
USDA, ARS, Eastern Utilization Research and Development
Div., Dairy Products Lab., Washington, DC.
8459. Wolf, W.J. 1983. Soybeans and other oilseeds. In:
Martin Grayson, executive editor. 1983. Kirk-Othmer:
Encyclopedia of Chemical Technology, 3rd ed. Vol. 21 (SISU). New York: John Wiley & Sons. See p. 417-42. [28 ref]
• Summary: The four principal oilseed crops grown in
the united states are soybeans, cottonseed, peanuts, and
sunflowers. The following information is given on each of
the four: Botanical classification, area of production, and uss.
Physical characteristics. Chemical composition. Harvesting
and storage. Processing. Economic aspects. Nutritional
properties and antinutritional factors. Oilseed products and
uses: Oil (edible oil, nonfood uses), protein products (feeds,
edible products, industrial products), food products.
A table on page 431 gives estimates of the amount of
edible soy protein products produced in the USA in 1980,
and wholesale prices as of Feb. 1982 (based on the author’s
personal communication with
N.R. Lockmiller of A.E. Staley
Mfg. Co., Decatur, Illinois, Aug.
1981 and Feb. 1982): Soy flours
and grits, 261,000 tonnes (metric
tons), $0.27/kg; Soy protein
concentrates 35,000 tonnes,
$0.90/kg; Textured soy flours and
textured soy protein concentrates
41,000 tonnes, textured
flour $0.64/kg and textured
concentrates $1.15/kg; soy protein
isolates 33,000 tonnes, $2.42/kg.

Table 12 gives non-food U.S. use distribution of
soybean oil in 1976: Paint and varnish 38,000 tonnes; Resins
and plastics 37,000 tonnes; Other drying oil products 2,000
tonnes; Fatty acids 12,000 tonnes; Others (including soap)
15,000 tonnes; Foots and losses 230,000 tonnes (Source:
USDA-ERS Fats and Oils Situation, FOS-290, Feb. 1978).
Note: On the editorial board of this encyclopedia are:
Herman F. Mark and Donald F. Othmer (both: Polytechnic
Inst. of New York), Charles G. Overberger (Univ. of
Michigan), Glenn T. Seaborg (Univ. of California, Berkeley).
Address: Northern Regional Research Center, Peoria,
Illinois.
8460. Johnson, L.A. 1983? No. 3. Soymilk technologies.
College Station, Texas: Food Protein R&D Center, Texas
A&M Univ. 6 p. Unpublished typescript. Undated. 28 cm.
[41 ref]
Address: Food Protein R&D Center, Texas A&M Univ.,
College Station, TX 77843.
8461. Bernard, R.L. 1984. The past and the future in soybean
breeding. Soybean News (NSCIC) 35(1):2, 6. Jan.
• Summary: “As a commercially significant crop in this
country, soybeans have a short history and have been
important in the north-central states only since 1922.
They were grown earlier in the southeast, especially North
Carolina, as a forage crop. Breeding in those early years
consisted of field trials of cultivars introduced from Asia
and choosing those best adapted and most productive for the
local farmers.
“Soybeans were experimented with in small plantings
and occasionally grown on a commercial scale during the
1800’s. According to Piper and Morse (1923) no more than
eight cultivars were grown in the U.S. prior to 1898. In that
year the U.S. Department of Agriculture (USDA) began a
program of recording introduced cultivars of crop plants
under “PI” designations. Through this system, large numbers
of soybeans were introduced and grown in experimental
plots. The better ones were sent out to various state
experiment stations for further testing.
“From 1898 to 1923 more than 1,000 cultivars were
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introduced, most sent by research stations or grain merchants
in Asia, or brought in by agricultural explorers, diplomats,
missionaries, or other travelers to Asia (Table 1). Some of
the most successful cultivars were introduced into the U.S.
during this period. As a result of the increasing success of
soybeans, the USDA sent plant explorers to Asia (notably
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932,
6,651 soybean accessions were introduced. During the next
40 years little effort was made and only a few soybeans were
introduced each year. With renewed interest since 1975,
more than 5,000 strains have been introduced.
“During the early periods of introduction no attempt
was made to save all the strains introduced and a majority
of them were discarded. Only the best were kept along with
some of the unusual types. In 1949, in recognition of the
need to preserve the germplasm of this important crop and
make it readily available, the USDA established a soybean
germplasm collection. The early strains (Group IV and
earlier) are maintained at the University of Illinois at UrbanaChampaign and the later ones (Group V and later) at the
Delta Branch Experiment Station, Stoneville, Mississippi.
The collection was initiated by M.G. Weiss, head of USDA’s
soybean production research, and J.L. Cartter, head of the
U.S. Regional Soybean Laboratory at Urbana. The original
curators were E.E. Hartwig at Stoneville and L.F. Williams
at Urbana. Hartwig is still curator of the southern collection.
R.D. Osler succeeded Williams in 1951, and I became
curator of the northern collection in 1954.
“The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions representing
different germplasm, regardless of their apparent economic
worth, and to make them readily available for research
purposes.
“In 1949 and 1950, the USDA and state agricultural
experiment stations were requested to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,
including 138 old U.S. cultivars that originated from
introductions (Table 1).
“Introduced strains plus American-developed cultivars
have been added to the collection since then, until today
the number of soybean entries totals over 9,500 about 70%
are in the northern collection and 30% in the southern one.
They were drawn from 60 countries, but the majority came
from eastern Asia and especially from China (1,202 strains),
Japan (1,721), Korea (3,041), and the Soviet Union (1,847).
Soybeans from these four countries comprise 83% of the
collection and many of the strains received from other
countries originated from these four. At Urbana, in addition,
there is a genetic collection (mutations, oddities, isolines,
etc.) of several hundred lines of interest in qualitative genetic
studies. We maintain also a collection of wild soybeans,
Glycine soja. The wild soybean accessions range in maturity

from Group 00 to X and were obtained in the USSR (34
accessions), China (28), China (Taiwan, 2), Korea (313), and
Japan (183). Because they can be crossed with cultivated
soybeans, they are an interesting potential source of useful
germplasm. We have also a collection of six perennial
species of Glycine. These species are native to Australia and
some range into the south Pacific islands and south China.
Though not closely enough related for easy crossing with
soybeans, these species are of interest in studies on the origin
of soybeans and botanical relationships within the genus. If
the crossing barrier can be overcome, they may supply the
soybean breeder and geneticist with some interesting and
diverse material.
“The soybean germplasm collection is used actively
by researchers throughout the U.S. and from many other
countries. In 1982, from the collection at Urbana, we sent out
over 40,000 seed lots.
“We hope to obtain as much of the world’s wild soybean
germplasm as possible, and to complete our collections from
Europe, the USSR, southern Asia, South Korea, and Japan.
Our greatest need is for further collections from North Korea
and China, especially southern and western China, since
most Chinese strains in the present collection have come
from northeastern and north-central China.
“Beginning in the late 1930’s and 1940’s, soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, developed
improved cultivars with higher yielding ability and resistance
to lodging and shattering and to prevalent diseases.
“In the future, soybean pests and diseases will likely
be an even more important factor in soybean production.
Soybean breeders will be putting more emphasis on
increased cultivar resistance and will be selecting for
multiple resistance to different races and types of diseases.
“Breeders constantly are looking for the traits that
contribute to improve yield. Because of the low heritability
of yield, selecting for component traits rather than directly
for yield might improve breeding efficiency. Unfortunately,
except for pest and disease resistance, no helpful
physiological or morphological traits have been found.
“Improvement in yield through improved soybean
cultivars has been slow but steady over the past 50 years.
No slowdown has yet occurred and presumably further
improvement is possible working with the rather narrow
base of just 20 ancestral cultivars. A major problem for
the breeder is how to effectively use the large number of
germplasm lines and find sources for further improvement.
“Today over half the acreage in the north central states
is planted to varieties developed by private seed companies.
However, the varieties trace their pedigrees directly to some
of the recently widely grown public varieties. Thus they
represent not a change in direction but the latest round in the
process of variety improvement. It has continued steadily for
the past 50 years.
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“Advances in the future will be more difficult than in
the past, but with the large number of specialists working on
the problem, the prospects are bright.” Address: Research
Geneticist, ARS-USDA and Agronomy Dep., Univ., of
Illinois.
8462. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South. Soybean News
(NSCIC) 35(1):5, 4. Jan.
• Summary: “As one travels across the South today and
observes field after field of soybeans, one must respect the
foresight and judgment of some of our research leaders who
in the early 1940’s initiated a program within the United
States Department of Agriculture for developing soybeans
for grain production in the South. I reported for duty March
1, 1943 to begin a cooperative program between USDA
and the North Carolina Agricultural Experiment Station
at Raleigh, North Carolina, with the responsibilities of
developing soybean varieties suitable for grain production.
At that time, there were probably no more than two or
three hundred thousand acres of soybeans being planted for
seed production in the South. Along with other production
problems, severe shattering was a strong possibility if
harvesting was not completed within a few days after the
soybeans were mature. A staff member at North Carolina
State University working with fertility and management
problems with small grains informed me that he thought
the decision of USDA officials who decided to place a
man in the area to work with soybeans was about as stupid
a decision as was possible to make. He recognized that
soybeans had limited possibilities as a hay crop but saw no
potential for them as a seed crop.
“Local workers who had some experience with soybeans
advised me that I must get my plantings made by midApril in order to obtain a stand. The general opinion also
existed that soybeans needed no fertilizer. The soybean as
a legume produced its own nitrogen. Nitrogen was more
or less considered synonymous with fertilizer since the big
response with corn or cotton was from nitrogen. About 50%
of my plantings failed because of the early planting and lack
of adequate nutrition for the plants. I decided that mid-April
was too early to plant soybeans, and later research showed
that we should delay planting until a 14½-hour day had been
reached and for much of the South this day length was not
reached until after early May.
“Dr. Ralph Cummings was then head of the Agronomy
Department at North Carolina State University. I indicated
to him that I did not believe that a breeding program with
soybeans could succeed without additional fertility research.
He was receptive to the idea and arranged for initiating
a soybean fertility research program. In 1945, Dr. W.L.
Nelson, now senior vice president with the PhosphatePotash Institute, began work on the fertility program with
soybeans. He also had responsibilities for two or three other

crops. During the next several years we developed what I
considered an excellent team research program to investigate
the interaction of varieties with fertility. The importance
of an adequate supply of potash was clearly demonstrated.
Results demonstrated that varieties differed in their response
to higher fertility levels, and also that with adequate levels
of fertility and high-yielding varieties, the most efficient use
of the fertilizer was obtained. It is somewhat amazing to me
how frequently low pH or lack of phosphate or potash are
still limiting factors in the production of soybeans, especially
when we realize how simple it is to take soil samples
and obtain quite precise information as to the nutrient
requirements of a particular soil. I like to think of the plant
as a miniature factory that utilizes water and nutrients to
produce the end product seed.
“In the fall of 1948, I began working at Stoneville,
Mississippi, in a program cooperative with the Delta Branch
of the Mississippi Agricultural and Forestry Experiment
Station. In addition to the research program at Stoneville,
I coordinated a program with state workers in the southern
states to evaluate breeding lines that were being developed.
At this time, cotton acreage had been reduced appreciably in
the Delta area. Cotton was best suited to the better-drained
sandy loam soils. A large acreage of low-lying, slowlydrained, heavy clays was available for other uses. Much
of our soybean breeding work was therefore concentrated
on types that would produce well on the clay. The variety
`Ogden,’ which had been developed at the Tennessee
Agricultural Experiment Station, was available and produced
better than some of the varieties that had been available.
However, seed-holding qualities of Ogden were poor, and
growers reported that harvested yield decreased with each
day of harvest. Ogden had another disadvantage in that seed
coats were green. Actually, there was nothing wrong with
green seed coats except that market standards were set up for
yellow soybeans, and buyers seriously objected to receiving
green soybeans when they thought they were buying yellow
soybeans. Although cotton acreage had been reduced
appreciably, growers were primarily interested in cotton,
and many considered it to be somewhat of a waste to have a
research program for a crop for which there was no interest.
I would like to again emphasize the importance of foresight
by research leaders. Research does not give instant results.
Having a period with no outside pressure permitted us to
develop improved production practices, and by the time we
had improved varieties available, we could make suggestions
as to how the crop should be grown.
“A major impact upon soybean production in the South
was the release of the variety ‘Lee’ in 1954. Lee had been
evaluated in the cooperative regional tests and had shown
adaptation over much of the South. A simultaneous release
was made in each of the 12 southeastern states. At the
time of its release, we stated that Lee would hold its seed
satisfactorily for 6 weeks after it was ready for harvest. Thus,
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it was possible to ensure that the crop could be harvested
if a crop was grown. Several growers were skeptical, and
at the time they grew their first crop, they left a few rows
unharvested to see for themselves whether or not it would
hold its seed. In addition to having a good seed-holding
quality, Lee was resistant to several foliar diseases that
were causing severe losses. These included bacterial pustule
and target spot. Resistance to these two diseases has been
maintained in nearly all subsequent variety releases in the.
South. Lee was well-suited for production on the low-lying,
slowly-drained clays. At the time, we thought it was because
of an ability to develop a root system in these soils. Later
we learned that a major problem in the slowly-drained clays
was the disease phytophthora rot. Lee-had what we described
as a moderate level of resistance to the disease. Major
genes giving higher levels of resistance have now been
incorporated into other varieties. By 1957, a considerable
acreage of Lee was being planted. A prolonged rainy period
began in November and many fields were not harvested until
in February. Growers were impressed with the fact that they
still had marketable seed to be harvested.
“The variety ‘Bragg’ was released in 1963. Bragg
had many of the same qualities as Lee, but was later in
maturity and made more growth. It was particularly suited
for the coastal plains soils of the Southeast. Bragg had a
high level of resistance to root-knot nematodes which are
common in many of the coastal plains soils. Because of its
greater growth, Bragg competed better than Lee with the
johnsongrass and cockelbur which were not being controlled
in the soybean fields of the Delta. Bragg became a major
variety in the Delta as well as in the Southeast.
“Herbicides to control johnsongrass and cocklebur
have simplified soybean production in much of the South,
but especially in the Delta area where these weeds grew so
luxuriously. As cotton acreage was reduced, many of the
fields had lain idle for several years before soybean were
planted. Thus, there had been excellent opportunity for good
development of johnsongrass and cocklebur. As soybeans
were planted in these fields, it was sometimes difficult to
recognize that soybeans were there. If one could see that the
johnsongrass was in rows, one could then assume that there
were also soybeans there.” Continued. Address: Research
Agronomist, USDA, ARS, Stoneville, Mississippi.
8463. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South (Continued–
Document part II). Soybean News (NSCIC) 35(1):5, 4. Jan.
• Summary: Continued: Research usually does not remain
static. In 1954, the soybean cyst nematode was identified
in southeastern North Carolina. At that time, it was thought
to be a pest recently introduced into the U.S. The soybean
cyst nematode had previously been identified in parts of
China and Japan. The area in southeastern North Carolina
grew flower bulbs, and it was first thought that the nematode

had been introduced with bulbs from Japan. Later, as it was
recognized that the nematode was quite widely distributed in
the U.S., it was assumed that it had been in the country much
longer. This nematode also reproduces well on the annual
lespedezas and the areas where it was most prevalent were
areas that had been growing the annual lespedezas. Little
attention was given to the lespedeza, so it could easily have
been present in these fields for many years without being
noticed, and thus was available to attack soybeans when
they were grown. A search to identify sources of resistance
to the soybean cyst nematode was begun in 1956 with some
plantings of germplasm lines in the field in North Carolina
where the nematode was first identified.
“At that time, we had a collection of about 3,00 soybean
strains from eastern Asia maintained at Urbana Illinois, and
at Stoneville. All of these lines were planted in the field in
North Carolina in 1957. A few lines which were resistant to
the nematode were identified, and crosses were made that
year to initiate a breeding program to develop productive
varieties with resistance. All of the lines identified as
resistant were low in productivity and had black seed coats,
another undesired quality. Breeding work was conducted
cooperatively among workers at Raleigh, North Carolina,
Stoneville, Jackson, Tennessee, and Portageville, Missouri.
The first resistant variety developed from this program was
‘Pickett’ released in, 1967. Pickett had good resistance to
the more common forms of the soybean cyst nematode, but
yielded approximately 10% less than adapted material in
the absence of the nematode. The next step was to develop
material having the resistance and higher productivity. The
variety ‘Forrest,’ released in 1973, had the cyst nematode
resistance level of Pickett, a high level of resistance to
several types of root-knot nematode, and was a top yielder
on well-drained soils in the absence of nematodes.
“As the variety Pickett was being developed, breeding
lines were screened against cyst nematodes from North
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Carolina, Tennessee, and Missouri. However, as Pickett
was planted on farmers’ fields, areas within these fields
were identified as having cyst nematode injury. It was then
recognized that there were variants of the nematode, and
another search was necessary to find sources of resistance
to what was later identified as race 4 which was present
in many fields in west Tennessee, northeast Arkansas, and
southeastern Missouri. A screening program to evaluate
available germplasm was initiated at Jackson, Tennessee, and
resistant material was identified in 1969. Resistant material
was used immediately to initiate a breeding program. A
resistant variety `Bedford’ was released in the fall of 1977.
“The soybean research program in the ‘South has been
flexible, and has been modified to respond to problems as
they were recognized. A close working relationship among
state and Agricultural Research Service employees has made
possible rapid evaluation and dissemination of improved
material as it was developed. New problems continue to be
recognized. To date, we have been able to identify sources
of resistance from within the soybean germplasm collection
to all the disease, nematode and insect problems we have
identified. We now have approximately 10,000 germplasm
lines being maintained at Urbana, Illinois, and at Stoneville.
This collection will continue to provide genes for improving
the soybeans we grow commercially. As soybean acreage
and economic value have increased, the number of people,
both public and private, conducting research with soybeans
has increased markedly. It is now relatively easy to justify
spending either public or private funds on soybean research.
However, we must admire the courage and foresight of W.J.
Morris [sic, Morse] for his leadership activity in getting a
small soybean research program organized for the South in
1942.”
A portrait photo shows Edgar E. Hartwig. Address:
Research Agronomist, USDA, ARS, Stoneville, Mississippi.
8464. Judd, Robert. 1984. Final edition. Soybean News
(NSCIC) 35(1):1. Jan.
• Summary: “Volume 1, Number 1–September, 1949 Editor:
Ward Calland.
“Volume 35, Number 1–January, 1984. Editor: Robert
Judd.
“In September, 1949 editor Ward Calland wrote about
the new publication in the first issue of Soybean News stating
‘Its purpose will be to relate pertinent, factual information
about soybeans–facts about both the soybean crop and the
things produced from soybeans–new and improved varieties–
better cultural practices–bigger yields–the effect of soybeans
on other farm crops in the rotation–the relationship of
soybeans to soil productivity–soil conservation and erosion
control–the place of soybeans in the farm scheme.’
“In 1949 there were 10½ million acres of soybeans
harvested for the beans and over a million acres for hay
and green manure. Additional acres were planted in

intercropping. The crop ranked 6th in harvested acreage. In
1983 more acres of soybeans were harvested in the U.S. than
for any other crop.
“Soybean News has provided information about our
favorite crop for 35 years–starting when soybeans were
hardly ever mentioned in any of the news media. There is
adequate information available now from State Extension
Services, USDA, farm magazines, journals, and newspapers.
“Thanks to all the authors who have contributed
throughout these years. Many other potential authors were on
our list to be contacted for future publications; however, they
have been saved from that task now. Thanks to everyone for
all your help.”
8465. Kansas State University, Cooperative Extensive
Service. 1984. Soybean handbook. No. 449. 28 p. Jan.
• Summary: Contents: Soybean research. Varieties. Planting
recommendations. Fertility needs. Weed control. Irrigating
soybeans. Soybean diseases. Soybean insects. Harvesting.
Drying and storage. Economics. Address: Manhattan,
Kansas.
8466. Mahalko, Janet R.; Sandstead, H.H.; Johnson, L.K.; et
al. 1984. Effect of consuming fiber from corn bran, soy hulls,
or apple powder on glucose tolerance and plasma lipids in
type II diabetes. American J. of Clinical Nutrition 39(1):2534. Jan. [32 ref]
• Summary: Consumption of soy hulls slightly improved
some measures of glucose tolerance, but results varied
among studies. Soy hulls can also reduce blood serum
cholesterol. Address: USDA Science & Education
Administration, Human Nutrition Lab., Grand Forks, North
Dakota 58201.
8467. Soybean News (NSCIC). 1984. Breeders who helped
build the soybean industry. 35(1):4. Jan.
• Summary: “Not so long ago there were only a few
individuals breeding soybeans in this country. There are over
120 involved in soybean breeding and genetics today. The
following 16 scientists were on the job in 1962. Six of them
continue to serve as breeders in 1984.
“USDA-ARS Full Time:
“Richard Bernard
“Charles Brim
“Edgar Hartwig
“Kuell Hinson
“Herbert Johnson
“Albert Probst
“C. Robert Weber
“Leonard Williams
“State:
“Charles Caviness
“John Gray
“Arnold Matson
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“T.J. Smith
“Jean Lambert
“Paul Smith
“James Torrie
Industry [private]
“Henry Webb
“Coker’s Pedigreed Seed Co.”
8468. Steinkraus, Keith H. 1984. Re: Soy sauce in Southeast
Asia. Letter to Richard Leviton at Soyfoods Center, Feb. 14.
1 p. Typed, with signature on letterhead.
• Summary: “While fish sauces and pastes are predominant
in Burma, South Vietnam, Laos, and Cambodia, you will
still find soy sauces being manufactured and consumed on
a small scale in the Chinese communities.” Address: New
York State Agric. Exp. Station, Dep. of Food Science &
Technology, P.O. Box 462, Geneva, NY 14456-0462. Phone:
315-787-2276.
8469. Hesseltine, C.W. 1984. Re: Three current projects at
the Fermentation Laboratory. Letter to William Shurtleff
at Soyfoods Center, Feb. 17. 1 p. Typed, with signature on
letterhead.
• Summary: They are: (1) A review of what is known about
natto. (2) Project on mixed culture fermentations and the
starter culture business in China and Indonesia. “We have
discovered that all the starter mold cultures in ragi, etc. are
capable of anaerobic growth which is not the situation in
nearly all other fungi.” (3) Dr. Hesseltine is preparing an
hour lecture on the history of research on fermented foods in
the USDA, and particularly at the Peoria laboratory. “I have
been honored by being selected to give the Annual Lecture of
the Mycological Society of America at their annual meeting
next August at Colorado State University.
“Professor Doyle at the Food Research Institute informs
me that he is now preparing a paper on his studies on the tofu
safety situation.” Address: Chief, Fermentation Lab., NRRC,
USDA, Peoria, Illinois.
8470. Ryerson, Knowles. 1984. Reflections on the USDA,
Frank N. Meyer, and William Morse (Interview). SoyaScan
Notes. Feb. 19. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ryerson entered the USDA Bureau of Plant
Industry in about 1928. He never met Frank Meyer, but
everyone he knew in the Bureau felt that Meyer had
committed suicide. Meyer and Dr. Pieters in Forage Crops
had an extensive correspondence, including metaphysical
issues. Shortly before his death, Meyer was very depressed
since he was within sight of the mountains where he wanted
to go exploring for plants but the Russians wouldn’t let him
go for about 6 months. He was boxed in and inactive.
Ryerson knew Morse well: “He was quite a shy person
until you got to know him. He was outgoing but not forceful.

He was a very thorough person in his studies and with a good
sense of humor and very cooperative. He and Dorsett made
a great pair.” Concerning P.H. Dorsett: “They only made
one like him. He was active and enthusiastic and a great
photographer. He went day and night. Decidedly outgoing,
very friendly, very enthusiastic about his work, very helpful,
deeply concerned about the affairs of the Department. He
was concerned there were not enough men as interested in
the work as he was. Wilson Popenoe was like him in his
strong interest.”
The Dorsett-Morse expedition was a turning point for
soybeans in America; before that expedition most of the
soybeans here were used for fodder and green manure. He
thinks the varieties they brought back became the basis of the
new industry or their hybrids. [Note: See partially dissenting
viewpoint by Ted Hymowitz, 1984, in Economic Botany].
They were certainly widely distributed.
David Fairchild wrote three books but he did not write
a history of plant introduction to the USA. Ryerson wrote
such a history for a symposium on plant introduction held
at the school in Honduras of which Wilson Popenoe was
the head. This document contains the only complete list
of U.S. expeditions. It was published by that school using
Rockefeller Foundation funds.
Note: In 1983, when Wm. Shurtleff visited his home at
15 Arlmont Dr., Kensington, California, Mr. Ryerson was
91 years old and very clear of mind. He loaned Shurtleff his
copy of a typescript of each of Frank Meyer’s letters with
permission to photocopy them carefully, and gave him some
lemons from a Meyer lemon tree growing in his back yard.
Address: 15 Arlmont Dr., Kensington, California 94707.
Phone: 415-526-0230.
8471. Smith, Oak B. 1984. Re: More on the history of
Wenger’s work with extrusion cooking. Letter to William
Shurtleff at Soyfoods Center, Feb. 29–in reply to inquiry. 3 p.
Typed, with signature on letterhead.
• Summary: “2. As far as I know, all PL 480 cereal based
blends corn or wheat will optionally be manufactured
on extrusion cookers beginning in 1966. The original
specification for CSM, as I recall it, specified that the
degerminated corn should be cooked on heated flaking rolls.
I of course tried, beginning in 1965, to secure a change
in this specification so that their degerminated corn could
be processed by extrusion cooking. At my request, Dr.
Buchannan of General Foods, Mr. Don Sabin of UNICEF
and Dr. Max Milner of UNICEF suggested to Mr. Orville
Freeman, Director of Agriculture, that specification should
be modified to permit the extrusion cooking of CSM and
later of WSB. I don’t have an exact date in which this
became effective, but believe it was in the fall of 1966. I
have submitted a similar request to Mr. Freeman. “3. For the
1964 publication of the paper “Production and Nutritional
Evaluation with Extrusion Cooked Full Fat Soybean
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Flour” by Mustakas, Griffin both of the Northern Research
Laboratory, Layton Allen of UNICEF and by me was first
published report of the work done jointly by UNICEF,
USDA and Wenger in 1963. Publication was held up for
some reason or another so that the paper was not presented
until the fall meeting AOCS in Minneapolis [Minnesota] in
September of 1963. All the work done on that report was
on the Wenger extrusion cooking method of processing full
fat soy for control of growth inhibitors. “4. Paul Crowley
of USDA became interested in extrusion cooking of full fat
soy in about 1967 as I recall it. Paul has been out. in India
for a time and got interested in trying to find methods by
which locally produced foods could be safely processed for
infant feeding programs and the like. I suppose his interest
stemmed from the earlier work that was published in the
Mustakas’ paper.” Address: Chairman Emeritus, Wenger
International, Inc., One Crown Center, Suite 510, 2400
Pershing Rd., Kansas City, Missouri 64108. Phone: (816)
221-5084.
8472. Flannery, Roy L. 1984. 1983 soybean research yields
top 118 bu/A. Better Crops with Plant Food 68(Winter):6-7.
Address: New Jersey Extension soils specialist.
8473. Friedrich, J.P.; Pryde, E.H. 1984. Supercritical
carbon dioxide extraction of lipid-bearing materials and
characterization of the products. J. of the American Oil
Chemists’ Society 61(2):223-28. Feb. [16 ref]
• Summary: Over 30 million tons of soybeans are crushed
each year in the USA for domestic use. Hexane has long
been the preferred solvent. Recently economic and social
factors have revived interest in searching for cheaper and
safer solvents like ethanol and isopropanol. Ethanol is not an
effective solvent at the concentration of its water azeotrope,
and further rectification is costly. Isoproponal has a higher
boiling point than ethanol and therefore is difficult to remove
from both oil and flakes.
Advantages of carbon dioxide as a supercritical fluid
for extraction include “its low toxicity, low cost, lack of
flammability, lack of reactivity, wide range of solvent
properties at different pressures and temperatures, and
improved properties of separated components in certain
cases. Disadvantages of such extractions include high capital
costs for batch extraction and lack of engineering hardware
technology for continuous operation.” Address: Northern
Regional Research Center, Peoria, Illinois.
8474. Goldich, Judy. 1984. Egypt: New crushing plant to
stimulate soybean imports. Foreign Agriculture (USDA
Foreign Agricultural Service). Feb. p. 22.
• Summary: With the opening of a new privately owned
crushing facility–the country’s second largest–Egypt’s
need for imported soybeans is expected to rise by 40,000
tons during 1983/84. Soybean imports in Egypt during

1982/83 totaled an estimated 60,000 tons. Address: Foreign
Agricultural Service.
8475. Hull, David B.; Westcott, P.C.; Hoskin, R.L. 1984.
Factors affecting domestic soybean meal use. USDA
Economic Research Service Oil Crops, Outlook and
Situation Report. OCS-4. p. 11-14. Feb. [6 ref]
• Summary: Soybean meal accounts for about 80% of all
high-protein concentrates fed to livestock. In 1982 31% of
all soybean meal used in feeds in the U.S. was used by hogs,
20% by broilers, 17% by hens, pullets, and chickens, 10% by
turkeys, 10% by beef cattle, 9% by dairy cattle, and 3% by
others.
A quarterly econometric model is developed of the
relationships among factors affecting domestic feeding of
soybean meal. Soybean meal use depends mainly on its own
price, the prices of other feeds, and the price of livestock.
A graph compares predicted soybean meal use with actual
use from 1973 to 1983. Address: Agricultural Economists
Economic Research Service.
8476. Kadan, R.S.; Ziegler, G.M., Jr. 1984. Effects of
ingredients on iron distribution in spray-dried experimental
soy beverage. Cereal Chemistry 61(1):5-8. Jan/Feb. [19 ref]
• Summary: Abstract: “Experimental soy beverages fortified
with three iron sources and other additives at two levels
were spray-dried and analyzed for metallic, complexed,
and soluble iron in aqueous and acidic slurries. Analysis of
variance showed that iron distribution differed according
to the pH of the medium.” Address: Southern Regional
Research Center, USDA, P.O. Box 19687, New Orleans,
Louisiana 70179.
8477. Wilcox, J.R. comp. 1984. The Uniform Soybean
Tests, northern states, 1983. West Lafayette, Indiana:
Science and Education Administration, USDA. 251 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1983%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1983.
Strain designation. Methods–1983. Disease. Policy on testing
and release of strains. Uniform test strains released in 1983.
Uniform test locations–1983. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IV. Address: USDAARS, Agronomy Dep., Room 2-307 Lilly Hall, Purdue Univ.,
West Lafayette, Indiana 47907. Phone: 317-744-8074.
8478. Wolf, Walter J. 1984. The main uses for the various
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modern soy protein products in America (Interview).
SoyaScan Notes. March 2. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: The following, listed within each category
in approximate order of importance, are the main uses of
modern soy protein products in the USA:
Soy protein concentrates: Processed meat products,
including sausages, meat loaves, turkey loaves, salisbury
steak in TV dinners (ground beef vs. sausages). Works as a
binder and extender.
2. Isolates. Infant formulas (he does not know if
pumping hams {by injecting an isolate solution} is yet
legal in USA; ask Ralston Purina). Is it legal in Europe?
Coffee whiteners and other dairy analogs (including infant
formulas), for example blend with cheese whey to replace
nonfat dry milk (NFDM; most may be soy flour). Meat is a
fairly big use.
3. Textured soy flour. Ground beef extender or atop
pizza as a ground beef substitute or extender. Imitation bacon
bits used in salad bars. All bacon bits are now made from
textured soy flour, not spun isolates. Cargill is a big maker
of imitation bacon bits. He thinks they supply General Mills
who sells them as Bac*O’s. He does not know who makes
them for McCormick. So there are two sellers.
4. Textured concentrates are used mainly in higher
quality meat products. Lots used by the military in extended
beef. (Does military now also use textured soy flour?).
5. Jet Cooked Textured Isolates. Meat extender or
replacer? They are chewy. More expensive foods. Jet cooked
isolates are typically sold frozen; check. Not the typical
thermoplastic extrusion. He is not sure if Worthington or
anyone else makes textured isolates in the form of spun
protein fibers.
6. Modified isolates are extensively hydrolyzed with
pepsin (they are almost hydrolysates) and used in candies?
He thinks the isolates used in whipped toppings are not
hydrolyzed. Check. Whipped cream replacers are NOT
hydrolyzed. He is not positive. Ask Gunther. A lot of them
replace sodium caseinate with soy isolates to reduce sodium.
Question: Which of these products is most widely used
in sausages? Concentrates and soy flour, he thinks.
One good but expensive source of information about
industry and market statistics is Frost & Sullivan Reports:
F&S Inc. 106 Fulton St. New York, NY 10038. Winter of
1982 titled “Protein Ingredients Market in the U.S.” ($1100).
Another is “New Food Ingredients in Europe” (Sept. 1981;
$1250). He’ll send me copy of flyer. In the contents are the
estimated market shares of soy protein ingredient producers.
They also did one ten years ago. The probably get their
information from retired people in the industry. Address:
Northern Regional Research Center, Peoria, Illinois.
8479. Wolf, Walter J. 1984. The soy protein isolate industry
in America in 1983 (Interview). SoyaScan Notes. March 2.

Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. Wolf talked with Dan Hooten who is now
with Land O’Lakes, but who used to be with Dawson Mills.
Land O’Lakes bought Dawson Mills several years ago.
The following are Hooten’s estimates of the capacities of
America’s largest isolate manufacturers in 1983:
Ralston Purina, 70 million lb/year. The company has
3 plants: Prior, Oklahoma, 30 million lb/year. Louisville,
Kentucky, 20 million lb/year. And Memphis, Tennessee, 20
million lb/year.
ADM (Archer Daniels Midland), 20-25 million lb/year.
Grain Processing Corp., 14-15 million lb/year.
Thus the total capacity of the top 3 U.S. companies is
104-110 million lb/year (47,200 to 49,800 metric tons/year).
Some of these isolate products are exported. A.E. Staley
Mfg. Co. began to make isolates about 1 year ago. Hooten
does not know their capacity. Address: Northern Regional
Research Center, Peoria, Illinois.
8480. Shurtleff, William; Aoyagi, Akiko. 1984. History of
soy protein concentrates, isolates, and textured soy protein
products. Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 25 p. March 4. Unpublished typescript. Available
online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Definition of types of products. Part I: History
of modern soy protein products from origin to 1964. Soy
protein isolate: Tofu, Nagel in New York 1903, Beltzer in
1911, Ajinomoto in 1919, Cone and Brown patent in 1928,
Glidden (first plant in U.S. for production of industrial
grade soy protein isolate) in 1935, first study of use of soy
isolates in food (Woodruff at University of Illinois, 1938),
Glidden first company in the West to produce a soy protein
isolate for use in food (1939, enzyme-modified), Glidden
first with large-scale production of non-enzyme modified
isolates (1957), Worthington Foods introduced Soyamel
in 1952 (first soymilk based on isolate). Soy protein
concentrates: First developed and introduced in Germany
in 1925, first commercial food-grade concentrates and first
patent from Griffith Laboratories in 1959. Textured soy
protein products: Developed in China 1,000 years ago, made
from tofu or yuba, earliest Western meat analogs developed
by John Harvey Kellogg about 1896 (without soy), first
synthetic industrial protein fiber (Lanital, made from casein)
introduced in Italy 1936, first industrial (non-food) soy
protein fibers in 1938 from Robert Boyer of Ford Motor
Co. (used for upholstery), Boyer got patent for use in food
(1951), rights purchased by Worthington, Dr. Harry Miller’s
soya loaf in 1939, Worthington first to produce a meat analog
based on spun soy protein fibers in 1960, textured soy flour
(TSP or TVP) introduced as food ingredient in U.S. in 1964.
Part II: History of modern soy protein products in
the U.S. from 1965 to 1981. 1964 Belden report from
Harvard Business School Protein Paradox. Commercial
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Protein Foods Studies Program of the U.S. Agency for
International Development (AID) encouraged U.S. firms to
develop protein foods for the Third World in 1967. General
Mills Bac-O’s test marketed 1966. Producers. February
1971 breakthrough when USDA authorized use of TVP
in school lunch programs. 1972 Soybeans. Chemistry and
Technology, edited by Smith and Circle, contained all the
research on nutrition and processing up to that time. 1973
high beef prices led to beef-soy retail blends. Appearance
of TSP cookbooks, starting in 1971. First World Soy
Protein Conference held in Munich, Germany, in 1973. In
1974 Miles Laboratories/Worthington Foods introduced
Morningstar Farms meat analogs, the first soy protein meat
analog entrees marketed to mainstream America. Textured
soy concentrates and other concentrate developments. New
developments with isolates. New flavorings. New textured
soy flour development. 1978 Keystone Conference on soy
protein and human nutrition sponsored by Ralston Purina.
Problems with government regulation.
Part III: History of modern soy protein products outside
the U.S. and Europe (1960-1981): Japan. China. Other Asia:
Philippines, India, Sri Lanka. Latin America: Colombia,
Mexico. Address: Lafayette, California. Phone: 415-2832991.
8481. Soybean Update. 1984. U.S. soybean meal, oil use
picks up. March 19.
• Summary: “Increased bean oil exports caused USDA to
raise its forecast of soyoil prices in its latest Supply/Demand
report.”
8482. Hesseltine, C.W. 1984. Re: Research on natto. Interest
in letters of Frank N. Meyer concerning fermented foods and
soybeans. Letter to William Shurtleff at Soyfoods Center,
March 22. 1 p. Typed, with signature on letterhead.
• Summary: “It will be some time before we get a review of
natto published since our emphasis just now is to do as much
laboratory work as possible. Our interest currently is a study
of the genetic stability of Bacillus natto which, under many
conditions, runs down rapidly. Secondly, we are looking at
whether B. natto is a separate species from B. subtilis.
“Your comments on the letters of the USDA Plant
Explorer, Frank N. Meyer, are especially interesting. Where
can I see the letters that deal with fermented foods or even
soybeans? Next summer I am preparing a lecture on the
involvement of USDA in soybean fermented products. I
knew there was a man by the name of Meyer associated with
soybean exploration, but I was not aware of his description
of any soybean foods. I would like to mention these letters
since the first scientific paper from USDA was a paper by
Church on angkak [red fermented rice] in 1920.
“Thank you also for the information on soy milk and
your proposed terminology and standard for tofu. This
should be circulated to people in the industry to get their

reaction and suggestions as to whether they can live with
the standards.” Address: Chief, Fermentation Lab., NRRC,
USDA, Peoria, Illinois.
8483. Howell, R.W. 1984. Contribution of soybeans to the
agriculture of the USA. Tropical Agriculture Research Series
No. 17. p. 127-32. March. International Symposium on
Soybean in the Tropics and Subtropics.
• Summary: An excellent historical overview. “Perhaps
the most important person in soybean history in the United
States was William J. Morse, who was appointed in 1907 to
be in charge of soybean research in the US Department of
Agriculture.” Morse “led the development of the cooperative
research program of the USDA and the State Agricultural
Experiment Stations until 1949. This cooperation, which Mr.
Morse had encouraged for many years, was formalized by an
agreement between USDA and several stations in 1936. The
cooperative program continues in its essentials, but is vastly
expanded at the present time. Mr. Morse died in 1959.”
1920–Dr. Clyde Melvin Woodworth, a geneticist, joined
the faculty of the University of Illinois at Urbana. He was
the first breeder / geneticist with primary responsibility
for soybeans at this university. He constructed the first
chromosome map for soybeans [1933]. He developed the
varieties Illini and Chief, and made the cross which led to the
variety Lincoln. In 1943 Lincoln was released jointly by the
University of Illinois, USDA, and several other universities.
It “was the first variety to be developed from a purposeful
hybridization and was the first to be cooperatively released
under the agreement of 1936.
“A contemporary and colleague of Dr. Woodworth
was Professor Jay Courtland Hackleman, a crops extension
specialist at the University of Illinois. Professor Hackleman
was an ardent promoter of soybeans. He and his extension
colleagues in other states appreciated the potential of
soybeans and strongly encouraged farmers to try them on
their farms.”
1921-1951–Professor William Leonidas Burlison was
head of the department of Agronomy at the University of
Illinois. Along with Woodworth and Hackleman, he was
instrumental in the establishment of soybeans in Illinois
agriculture.
“These people had counterparts in many states who were
equally enthusiastic and effective in encouraging farmers to
grow soybeans.”
1928–J.L. Cartter, a graduate student at the University of
Wisconsin, was hired by the USDA as a soybean agronomist,
stationed at Holgate, Ohio. In 1936, when the US Regional
Soybean Industrial Products Laboratory was established,
Mr. Cartter moved to Urbana, Illinois, to lead the production
research at the Laboratory. He continued at that position until
his retirement in 1965.
“Plant breeders were employed by USDA and
stationed at Iowa State and Purdue [West Lafayette,
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Indiana] Universities, at later at Stoneville, Mississippi,
North Carolina State Univ., and the Universities of Florida,
Missouri, and Minnesota, in addition to Illinois.”
1949–After the retirement of W.J. Morse, Dr. Weiss
took over his position as leader of Soybean Investigations at
USDA; he served in that position from 1949 to 1953. “Under
Weiss’ leadership the soybean germplasm collection was
formalized and facilities established at Urbana, Illinois, and
Stoneville, Mississippi, for preservation and management
of the collection.” Weiss was followed by Dr. Herbert W.
Johnson (1954-1964), “who next to Morse probably had the
greatest influence on the development of soybean research.”
During this period “the soybean cyst nematode was found for
the first time in the United States, the first disease-resistant
soybean varieties were developed, and a significant increase
in the size and scope of soybean research staffs occurred,
including the beginnings of the major increase in research on
soybean physiology.”
Before 1965, the only U.S. company “with a soybean
development program was the Coker’s Pedigreed Seed Co.
of South Carolina, where Henry Webb was the soybean
breeder. In 1965 a group of midwestern seed companies
joined to form the Soybean Research Foundation, Inc.
(S.R.F.), and employed A.L. Matson of Missouri as a
soybean breeder. During the 1970s many companies
established soybean variety development groups following
enactment by Congress of the Plant Variety Protection Act
of 1970. Consequently the number of varieties available to
farmers has increased manyfold. In 1983 it is estimated that
at least 300 different varieties were offered for sale in Illinois
alone.”
Also discusses protecting soybeans from diseases,
insects, nematodes and weeds, as well as plant physiologists
who worked on soybeans (he pioneering work being done
by Garner and Allard on photoperiodism). The Northern
Regional Research Center at Peoria, Illinois; since 1942
soybean utilization research as been based here. International
programs including INTSOY. Growing interest in food
uses of soybeans (tofu, soymilk) including the Soycrafters
Association. Rise of the soybean processing industry. The
American Soybean Association. Address: Emeritus Prof.,
Former Head, Dep. of Agronomy, Univ. of Illinois, Urbana,
IL.
8484. Mogi, Ken. 1984. The history of shoyu (soy sauce)
brewing in the United States. The story of the Oriental
Show-You Company. San Francisco, California: Kikkoman.
3 p. March. Unpublished manuscript. Combined with a
subsequent interview of Ken Mogi by W. Shurtleff on 20
April 1984.
• Summary: “Early in this century, Mr. Shinzaburo Mogi,
one of the Mogi family’s ancestors, tried to make shoyu
in America. Mr. Mogi was born in 1872 and later came to
America in about 1892. He studied at college in Maryland

but had an eye problem so he gave up studying and returned
to Japan. In 1904, the year his daughter Katsuko was born,
he was in Toronto selling Japanese bicycles, involved in a
trading business unconnected to Kikkoman. According to the
memory of Mr. Tsuneo Tanba, who worked with Mr. Mogi
very closely (and later told his story to Morio Ichiyama,
Kikkoman historian), Mr. Mogi managed a shoyu plant in
Denver, Colorado, in 1907; it was not successful. Later, he
had some contact with a shoyu project in Toronto, Ontario,
Canada. Though I traveled to Denver, I could not get any
information on this.”
Note: On 7 Feb. 2005 Ken Mogi wrote William Shurtleff
at Soyfoods Center (in response to some questions about
the existence of the Denver soy sauce plant): “I talked with
Komiya. Mr. Shinzaburo Mogi had the New Testament
reading meeting with 5-6 people during lunch break when
Mr. S. Mogi was living in Noda [Japan] during World War
II. Mr. Komiya told me that he remembered that Mr. S. Mogi
mentioned the Denver story.” However Ken Mogi is does
not know (1) if S. Mogi ever wrote anything about a soy
sauce plant in Denver, (2) when and where S. Mogi told this
story to Mr. Tanba, and (3) when and where Mr. Tanba told
Mr. Ichiyama about S. Mogi’s supposed soy sauce plant in
Denver. Ken Mogi encloses a photo of Mr. Shinzaburo Mogi
at about age 30.
Mr. Mogi’s daughter, Mrs. Katsuko Yoshida, who is
living in Tokyo, does not remember anything about Denver
or her father starting a soy sauce plant in Denver. However
she did tell me the story about “Oriental Shoyu” in Indiana.
Katsuko lived in Chicago with her parents in the 1920’s
(maybe 1920-1926). Mr. Mogi worked for Yamato Shokai,
selling Japanese silks. They found the product “Oriental
Shoyu” in the market and were very much impressed. They
visited the plant in Indiana and later Mr. Mogi became a
stockholder in that company.
Mr. Esta Keirn started employment with the Oriental
Show-You Co. on 28 Oct. 1932 as a [mung] bean sprout
washer. He continued until 1 Nov. 1961, when the company
was sold to Beatrice Foods Inc. and turned over to La Choy
Food Products. Mr. Keirn worked for La Choy for 8 years.
He never met Mr. Mogi but he heard several things about
him from Mr. Ohki.
Shinzo Ohki, the founder of the company and one
of 8 children, was born in 1884 in Kamakura, Japan.
He immigrated to the USA in 1901, landing in Seattle,
Washington. Eventually he ended up in Columbia City,
Indiana, where he graduated from high school. He then
graduated from college in New York City. Upon graduation
he started in business as a tea merchant in Detroit. To expand
his line, he imported soy sauce in small wooden kegs from
Japan. This he bottled and sold along with his tea. He could
not expand his tea business but the soy sauce business kept
growing.
Wishing to expand by adding other products to his
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line, he returned to Columbia City, took in a partner to
gain capital, and set up in a vacant canning plant (Vance
Canning Co.). This is when he incorporated and took the
name of Oriental Show-You Company, Inc. Then, in 1917,
Mr. Ohki went to Japan to obtain the formula (and also a
wife) and some instruction in making soy sauce so he could
manufacture his own. Upon coming back to Columbia City,
Indiana, he enlisted the help of someone from the USDA to
work out the koji culture. Fermentation was set up in large
wooden beer vats. Equal parts soybeans, wheat, and salt were
aged for 24 months, then pressed and bottled. According to
Mr. Keirn, the company produced as much as 30,000 gallons
of shoyu in one year. The plant in Columbia City was vacant
for some time and now most of it has been torn down, but the
adjacent adobe and brick buildings are still standing.
Note 1. Much of this story was published in the
Japanese-language newspaper Rocky Mountain Jiho (Denver,
Colorado), 25 Jan. 1984. p. 4.
Kenzaburo’s great grandfather was the first president
of Noda Shoyu K.K. (today’s Kikkoman). Shinzaburo Mogi
was the latter’s brother.
Note 2. The story was also written by Marilee Kreps in
about 1984 under the title “Shoyu pride: Columbia City’s
soy sauce factory one of many in the United States.” The
name of the newspaper, which was published in Columbia
City, Indiana, is now known–nor is the date or page. It
states: “Until 1962 the company, located on Factory Avenue,
was a thriving business in this town, and contrary to what
some believe, it was [named] the ‘Shoyu Company,’ not the
‘Show-You Company.’” The Oriental Shoyu Company was
established in 1917 by Shinzo Ohki in Columbia City. The
factory was closed in 1961.
Note 3. On 7 Feb. 2005 Kenzaburo Mogi IV of
Kikkoman, Japan, sent William Shurtleff a hand-drawn map
showing the location of the four buildings that were part of
the Oriental Show-You Company in Columbia City, Indiana.
They were located between the railroad track and Factory
Avenue, near Line street. These photos show: (1) The office
building. (2) The printing and boiler shop building. (3) The
remains of the soy sauce plant, with hand-drawn arrows
pointing the areas on the cement floor used for the moromi
tank, koji making, and pressing. (4) Close-up of the cement
base of the moromi tank. (5) Close-up of the space on the
cement floor, between the moromi tank and outside wall,
where the heater was. (6) Close-up of the area used for
pressing (assaku) the soy sauce from the moromi. (7) Mr.
Esta Keirn standing in a grassy field in front of the chow
mein building, which once shared a wall with the soy sauce
plant. (8) Granite tombstone of the founder, Shinzo Ohki
(1883-1967) and his wife, Taka (1889-1963). (9) Mr. Esta
Keirn. Address: Kikkoman Marketing and Planning Inc., P.O.
Box 784, San Francisco, California 94101.
8485. Soybean Research Advisory Institute. 1984. U.S.

soybean production and utilization research: A report to the
Senate Committee on Agriculture, Nutrition and Forestry and
the House Committee on Agriculture. Washington, DC. 81 p.
March.
• Summary: Section 1446 of the Agricultural and Food Act
(1981 Farm Bill) authorized the formation of a temporary
Advisory Body to be called the Soybean Research Advisory
Institute (SRAI), composed of 11 soybean research experts
appointed by the Secretary of Agriculture. Address: St.
Louis, Missouri and Washington, DC.
8486. Steinkraus, K.H. 1984. Overview of recent
developments in microbial processes and their potential
for industrial development. In: M.A. Augustin and H.M.
Ghazali, eds. 1984. Proceedings of the Regional SeminarWorkshop on Biotechnology in Industrial Development. See
p. 193-209. Held 27-30 March 1984 at Universiti Pertanian
Malaysia. [65 ref]
Address: New York State Agric. Exp. Station, Geneva, NY
14456.
8487. Wang, Hwa L. 1984. Tofu and tempeh as potential
protein sources in the Western diet. J. of the American Oil
Chemists’ Society 61(3):528-34. March. [22 ref]
• Summary: Contents: Abstract (uses the word “soybean
foods” several times). Introduction. Traditional soybean
foods. Trends in market growth for tofu and tempeh (based
on statistics gathered by Shurtleff & Aoyagi of The Soyfoods
Center in California, 1983). Tofu. Tempeh.
Traditional soybean foods can be classified as either
nonfermented or fermented. Tables show: (1) Oriental
nonfermented soybean foods (gives food name, local names,
description, uses): Fresh green soybeans (local names: maotou, edamame). Soybean sprouts (huang-tou-ya, daizu no
moyashi). Soybean milk (tou-chiang). Protein-lipid film (toufu-pi, yuba). Soybean curd (tofu, tou-fu, tubu, tahoo, touhu,
tau-foo, dou-fu, dau-fu). Soybean flour (tou-fen, kinako)
(Wang 1983).
(2) Oriental fermented soybean foods (gives food name,
local names, microorganisms used, substrate, nature of
product): Soy sauce (local names: chiang-yu, shoyu, toyo,
kanjang, ketjap, see-iu). Miso (chiang, doenjang, soybean
paste). Hamanatto [fermented black soybeans] (tou-shih,
tao-si, tao-tjo [sic]). Sufu (fu-ru, fu-ju, tou-fu-ju, bean cake,
Chinese cheese). Tempeh (tempe kedelee). Natto.
(3) Tofu industry in the United States (No. of
manufacturers and annual production in 1975, 1979, 1981,
1982, and 1983).
(4) Soybean solids and proteins in soybean soak water
as affected by soaking conditions (temperature vs. time;
Lowry protein / Lowry’s protein). (5) Ratio of protein to oil
content of tofu and soy milk as affected by protein content of
soybeans (for different soybean varieties; the highest ratios
come from the varieties Wase-Kogane, Vinton, Toyosuzu,
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and Coles).
Figures: (1) Flow diagram for the preparation of tofu.
(2) Graph: In vitro digestibility of soybean milk as affected
by the duration of boiling. Best digestibility is 12-14
minutes. (3) Four graphs: Relationship of concentration
and type of coagulant to the yield of tofu. Coagulants are
calcium sulfate, calcium chloride, magnesium sulfate,
and magnesium chloride. The 4 graphs are: Gross weight
of tofu. Moisture content. Total solids recovery. Nitrogen
recovery. Calcium sulfate gives the highest values on all
four graphs. (4) Four graphs: Relationship of concentration
and type of coagulant to the texture characteristics of tofu.
Same coagulants. The four graphs are: Hardness. Brittleness.
Cohesiveness. Elasticity. (5) Flow diagram for tempeh
fermentation. Address: Northern Regional Research Center,
ARS, USDA, Peoria, Illinois 61604.
8488. Warner, K.; Mounts, T.L. 1984. Flavor and oxidative
stability of hydrogenated and unhydrogenated soybean
oils. Efficacy of plastic packaging. J. of the American Oil
Chemists’ Society 61(3):548-51. March. [14 ref]
• Summary: Soybean salad and cooking oils were shown
to be stable when packaged in plastic (polyvinylchloride or
acrylonitrile) bottles. Note: As a result of this study, many
companies rapidly eliminated glass bottles. Packaging in
amber glass bottles provided, as expected, significantly
improved oil stability during light-exposure tests. Address:
Northern Regional Research Center, Peoria, Illinois 61604.
8489. Hesseltine, C.W. 1984. Re: NRRL history and culture
collection. Dr Church, Dr. Raper, and Dr. Thom. Letter to
William Shurtleff at Soyfoods Center, April 10. 1 p. Typed,
with signature on letterhead.
• Summary: “In 1984 the NRRL culture collection contained
77,000 strains of molds, yeasts, and bacteria. It was staffed
by 6 full-time curators,” of which two maintained the mold
collection.
According to Dr. Raper, Dr. Church left USDA and went
to a small college in Urbana, Ohio. Dr. Raper also provided a
number of accounts about Dr. Thom.
“You might be interested to know that we have Dr.
Thom’s original notebooks and his entries of the Aspergilli
and Penicillia. I also rescued a drawerfull of correspondence
on soy food going back into the 20’s and perhaps earlier
about miso, shoyu, and other soy foods. For instance, there
is one folder with nothing but Japanese and Chinese labels
of soy foods.” Address: Chief, Fermentation Lab., NRRC,
USDA, Peoria, Illinois.
8490. Cunningham, Isabel S. 1984. Concerning Frank N.
Meyer and his death (Interview). SoyaScan Notes. April
14. Conducted by William Shurtleff of Soyfoods Center.
Followed by letter of June 18.
• Summary: Her book on the life and work of Frank N.

Meyer will be published next month. She read the Counselor
report on Meyer’s death. His body was found 1 week after
his death so it was badly decomposed. Could not tell what
happened and Counselor did not want to find evidence
of foul play, which could have sparked an international
incident at a time when tensions ran high. Two USDA men
who themselves were plant collectors and who read her
manuscript insisted that Meyer could not have committed
suicide before he delivered his collection.
The photo on the last page of her NAL article is
probably at the National Agricultural Library (NAL) or
maybe at the National Arboretum. Ask Alan Fusonie to send
a negative.
At the National Archives. Record Group 54 = Bureau
of Plant Industry. Division of Plant Exploration. Project
Studies. Lots on Meyer and Dorsett there. Boxes and boxes.
Meyer = Vol. 105-09. Three volumes of materials from
Dorsett’s China trip. Ask Richard Croford about this and if
William Morses’s files might be there. It was Irwin Smith
who (she thinks mistakenly) said Meyer was a Buddhist, etc.
A good source of information on agricultural history is
Dr. Vivian Wiser, Historian, Agricultural History Branch,
Economic Division, Economics, Statistics, and Cooperatives
Service, USDA, Washington, DC 20250 (Phone: 202-4472474). Vivian has been with the Agricultural History Branch
40 years or so and is wonderfully kind and helpful.
The National Arboretum has many of Meyer’s 1,741
photos. The Arboretum staff does not have time to search
for negatives, a dusty and time-consuming job. Address: 212
Wardour Dr., Annapolis, Maryland 21401. Phone: 301-2682384.
8491. Steinkraus, Keith H. 1984. History of his work with
tempeh (Interview). Conducted by William Shurtleff of
Soyfoods Center, April 27. 2 p. transcript.
• Summary: First Flora Yap came to do tempeh research at
his lab. Then he began working on tempeh with Dr. György
in Philadelphia, Pennsylvania. Dr. György had traveled to
Indonesia many times and knew tempeh well; he was well
aware of the severe malnutrition among Indonesian children,
and he felt that tempeh offered a way of improving their diet.
But he didn’t have the facilities to make tempeh in larger
quantities, so Dr. Steinkraus made the tempeh and sent it to
Dr. György, who used it in his nutritional studies.
György found that tempeh was much more resistant to
the development of rancidity than soybeans. That led to the
work with Murata on antioxidants. Many nutritionists believe
that rancid food, which contains high levels of peroxides, is
quite harmful to consumers.
Then in 1959 Dr. Steinkraus went to Indonesia, mainly
to visit the Saridele soymilk plant there which was supported
by UNICEF. They were having trouble with the nutritional
value of their soymilk. While in Indonesia, Dr. Steinkraus
visited some tempeh plants for the first time. Address: New
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York State Agric. Exp. Station, Geneva, NY 14456.
8492. Steinkraus, Keith H. 1984. Re: Early work with Flora
Yap and Tempeh at Geneva, New York. Letters to William
Shurtleff at Soyfoods Center, April 30 and May 14. 1 p. each.
Typed, with signature on letterhead.
• Summary: Yap Bwee Hwa of Indonesia obtained her
degree in nutrition. At that time Dr. Steinkraus was also a
faculty member in the Graduate Field of Nutrition. She did
her course work under the direction of Prof. Louise Daniel.
She did her research in Dr. Steinkraus’ laboratory but the rat
feeding experiments were done under the direction of Louise
Daniel and Dr. Richard Barnes, formerly Director of the
Graduate School of Nutrition.
“Dr. van Veen and I were in contact for a number
of years before he left FAO in Rome to come to Cornell
University. It is obvious that Flora Yap also had been in
contact with Dr. van Veen, perhaps during his trips to
Indonesia...
“Perhaps a letter to Ms. Yap at Am Muehlenwaldchen
1A, D-6670 St. Ingbert, West Germany, will give you further
information on why Flora came to my laboratory clutching
her small bottle of sun-dried tempeh which she used for
inoculum. I still have that original bottle of dried ground
tempeh... On it was written ‘Enzyme Preparation Obtained
in Indonesia by Miss Yap.’” Address: Prof. of Microbiology,
Dep. of Food Science & Technology, New York State Agric.
Exp. Station, P.O. Box 462, Geneva, NY 14456-0462. Phone:
315-787-2276.
8493. Bahrenfus, J.B.; Fehr, W.R. 1984. Registration of
Lakota soybean. Crop Science 24(2):384-85. March/April. [1
ref]
• Summary: Lakota, registration no. 171, was developed
by the Iowa Agriculture and Home Economics Experiment
Station and Puerto Rico Agricultural Experiment Station.
It was released because of its high yield and resistance to
iron-deficiency chlorosis on calcareous soil. Address: Dep.
of Agronomy, Iowa State Univ., Ames, IA 50011. Research
Associate II; 2. Professor, Dep. of Agronomy, Iowa State
Univ., Ames, Iowa.
8494. Bates, Cynthia. 1984. Re: History of The Farm’s work
with tempeh. Letter to William Shurtleff at Soyfoods Center,
undated. 3 p. Typed, with signature on letterhead.
• Summary: Alexander [Lyon] and Dianne Darling began
experimenting with tempeh in about 1972. Dr. Hesseltine
had sent some literature and starter culture on the hunch we
would be interested. I did not work at the [Soy] Dairy at this
time, but I have been told about this time space by others
who did work there then. Alexander was the Dairy straw boss
and overview person; he set up the [soy] milk operation and
ran it. Dianne mostly worked with the cultures and got into
miso for the most part, I was told, but didn’t get into tempeh

so much because she thought large scale production was not
practical. Occasionally she and Alexander would make a
small batch of tempeh, enough for the people who worked
there to get a taste. Deborah Flowers started working at the
Dairy and liked tempeh, and wanted to turn the Farm onto it.
She made a couple of large batches, incubated in the boiler
room at the Canning and Freezing plant, that were served for
breakfast two different times at our community kitchen; that
was the first time I tasted it. Deborah was trying to figure out
ways to produce enough spores, a limiting factor along with
the lack of an incubator...
“In 1974 I was researching algae for alternative protein
sources in human foods and wanted to start an algae farm.
I joined the [Soy] Dairy because soy systems looked like
a good intermediate step that would accomplish the same
ends (i.e. feed more people with less waste). One day we
(the Dairy [soy] milk crew, Mary Hubbard, Marsha Ellis,
JoAnne Else, and I) made some soy pulp [okara] sausages.
Soon after I adopted the project and built an incubator out
of an old refrigerator. JoAnne showed me the way the Dairy
was currently making spores–inoculating petri dishes of
chopped sweet potatoes (sterilized) with cultures in test
tubes. Alexander taught me basis lab procedure: transferring
cultures with a needle, making agar slants, doing serial
dilutions.
“November 1974 is the first recorded batch of tempeh in
the Tempeh Shop, but I was not keeping very good records at
the time. I made 20-30 pound batches out of soy pulp [okara]
for the rest of the year. Alexander [Lyon] scored us the Flour
Mill’s old bean dryer for an incubator which we used into
1975. At that time Alexander was still the overall manager of
the [Soy] Dairy and, although he didn’t actually work at the
tempeh shop, he would come in and do a project sometimes,
be encouraging, give advice. He was the Dairy expediter and
teacher. Deborah Heavens and Valerie Epstein both worked
at the Tempeh Shop at different times in its first year.”
“So far I haven’t been able to come up with a
documented date on the first printed instructions [for making
tempeh]. They were most likely written in 1975 after The
Farm Vegetarian Cookbook came out, but they may have
been published in late 1975 or early 1976.”
For a history of The Farm’s pioneering work with
tempeh to about 1984 see: History of Tempeh, a Fermented
Soyfood from Indonesia, by William Shurtleff and Akiko
Aoyagi (1985). Available on Google Books in full view.
Address: The Tempeh Lab., P.O. Box 208, Summertown,
Tennessee 38483. Phone: 615/964-2286.
8495. Fehr, W.R.; Bahrenfus, J.B.; Walker, A.K. 1984.
Registration of Vinton 81 soybean. Crop Science 24(2):384.
March/April. [2 ref]
• Summary: Registration no. 170. The soybean variety
Vinton 81 was developed by the Iowa Agriculture and Home
Economics Experiment Station, the Puerto Rico Agricultural
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Experiment Station, and the Ohio Agricultural Research and
Development Center. It is a large-seeded variety similar to
Vinton, except that it has resistance to races t-3 and 6-9 of
phytophthora rot (caused by Phytophthora megasperma)–
to which Vinton is susceptible. Vinton 81 is also more
sensitive to injury from the herbicide metribuzin. Vinton is
a “specialty cultivar” which contains about 45% protein;
100 seeds weigh 22 gm. The line originated from the cross
Harosoy x Higan made by the USDA’s Agricultural Research
Service (ARS) and the Illinois Agricultural Experiment
Station. Seed color: Dull yellow with a yellow hilum.
Maturity: Group I. Best adapted to approximately 42-44º N
Latitude.
“Breeder seed of Vinton 81 was distributed to the
foundation seed organization in Iowa for planting in 1981.
Breeder seed will be maintained by the Iowa Agriculture
and Home Economics Experiment Station, Ames.” Address:
1. Prof. and research associate II, Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
8496. Traeger, Fred W. 1984. Spain: U.S. share of soybean
meal market slipping. Foreign Agriculture (USDA Foreign
Agricultural Service). April. p. 23.
• Summary: Last season both Spain’s imports and exports of
soybean meal were at an all-time high. A large proportion of
Spain’s imports were Brazilian pellets, which were bagged

in Spain and re-exported, chiefly to Mediterranean countries.
The U.S. share of Spain’s soybean meal market declined
to a low of 9% in 1982/83. The strong U.S. dollar and stiff
Brazilian competition are likely to continue to hamper sales.
Address: Agricultural Counselor, Madrid.
8497. USDA Statistical Reporting Service. 1984. Usual
planting and harvesting dates for U.S. field crops. USDA
Statistical Reporting Service, Agriculture Handbook No.
628. 77 p. April.
• Summary: Sixteen major U.S. farm crops are discussed.
Soybeans are discussed on pages 28-30. Introduction: “U.S.
soybeans, yielding 2.23 billion bushels in 1982, are grown
primarily for beans which are processed for oil and meal.
The main soybean producing area is in the North Central
States, although the South Central and South Atlantic States
are becoming increasingly important producers. Illinois,
followed by Iowa, are the leading States, together accounting
for about 30 percent of the total U.S. production in 1982.
Other top-ranking States are Indiana, Arkansas, Missouri,
Minnesota, and Ohio.”
Outline maps of the USA show: (1) The usual start of
planting soybeans for beans in the principal areas of the
USA. Hash-marks are use to distinguish: Before May 5 (in
the southeast). May 5 to 15 (in most of the soybean-growing
area). After May 15 (in northern and western areas).
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(2) The usual start of harvesting soybeans for beans
in the principal areas of the USA. Hash-marks are use to
distinguish: Before Sept 20. Sept. 20-30. Oct. 1-10. After
Oct. 10.
(3) Where soybeans were harvested for beans in 1978.
One dot = 10,000 acres (based on U.S. Department of
Commerce–Bureau of the Census).
Table 12 (p. 30) shows “Usual planting and harvesting
dates, by state and principal producing areas.” The 7 columns
are: (1) State name. (2) 1982 harvested acreage (000). (3)
Usual planting dates. (4) Usual harvesting dates: (4a) Begin.
(4b) Most active. (4c) End. (7) Principal producing areas and
counties.

The question of how Cynthia Bates learned to make
tempeh starter that was pure, potent, and reliable remains an
unanswered question; she probably learned from Alexander
Lyon, from published articles on the subject, and from trial
and error. Address: Summertown, Tennessee.

8498. Wang, L.C. 1984. Ultrasonic extraction of a heat-labile
7S protein fraction from autoclaved, defatted soybean flakes.
J. of Food Science 49(2):551-54. March/April. [15 ref]
Address: Northern Regional Research Center, Peoria, Illinois
61604.

8501. Yap, Bwee Hwa Flora. 1984. Re: Early history of her
work with tempeh. Letter to William Shurtleff at Soyfoods
Center, May 17. 2 p. Typed, with signature.
• Summary: The first Indonesian to do scientific research on
tempeh, and to write a post-graduate thesis on the subject
was Ms. Yap Bwee Hwa–a Chinese Indonesian, whose name
comes from the Hokkian dialect of Fujian (Fukien) province.
After graduating from the Fakultet Ilmu Pasti dan Alam
(Faculty of Natural Sciences and Mathematics) in Bandung
with a major in biochemistry (degree equivalent of MSc),
she went to work in Jakarta at the Nutrition Institute under
Dr. Poorwo Sudarmo, a progressive physician interested
in nutritious, low-cost foods for infants. She then won a
Fulbright scholarship to the United States and Sudarmo
encouraged her to study tempeh. After reading an article by
van Veen on the value of tempeh in prisoner of war camps,
she made up her mind. The Fulbright committee suggested
that she study at Cornell University, so she wrote Dr. Hand,
head of the Department of Food Science and Technology at
Cornell’s New York State Agricultural Experiment Station.
While still in Indonesia, she visited tempeh plants to study
the process, collected tempeh from the Jakarta market,
then dried it and put it into a little brown bottle for later
use as tempeh starter. She left Indonesia for the USA in
August 1957. In the summer of 1958 she started to work in
Dr. Keith H. Steinkraus’ laboratory at Geneva, New York,
where, for the first time, she prepared tempeh. This was
probably the first tempeh ever made in America. A graduate
student in nutrition and food science, Ms. Yap pursued
her interest in tempeh as a nutritious food for infants and
children, in part because of the high rate of infant mortality
in Indonesia caused by undernutrition. In 1960 she wrote
her MS thesis titled Nutritional and Chemical Studies on
Tempeh, an Indonesian Soybean Product. That same year
she co-authored the Cornell group’s first tempeh publication
“Studies on Tempeh–An Indonesian Food” (Steinkraus et
al. 1960). It is also interesting to note that it was from the
pulverized sample of tempeh that Yap brought with her from
Indonesia that the group isolated the culture of Rhizopus
oligosporus, which Dr. C.W. Hesseltine later identified and

8499. Tepper, Robert. 1984. Development of commercial
tempeh starter and the Tempeh Lab at The Farm in Tennessee
(Interview). SoyaScan Notes. May 4. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Robert and Cynthia Bates sat down yesterday
and tried to work out this history.
Note 1. In about 1974 Alexander Lyon of The Farm sent
out 3 pages of “Tempeh instructions.” This is the earliest
document seen that lists The Farm as a source of tempeh
starter.
In 1975 Cynthia Bates set up a little laboratory and
began to make powdered, pure-culture tempeh starter for
use on the Farm. By 1976 it was being sent out or sold
commercially to interested people.
Note 2. By late September 1976 Don Wilson of The
San Rafael Farm was making his own tempeh starter,
and using to make tempeh which that Farm Soy Deli sold
commercially.
In June 1977 H.L. Wang and co-workers of the
USDA’s Northern Regional Research Center (NRRC) wrote
articles for Organic Gardening and Farming magazine and
listed NRRC as a source of starter. The NRRC was soon
overwhelmed with requests for free starter; when she got
to where she couldn’t handle all the requests, she passed
the people’s requests to The Farm. By 1978 Cynthia thinks
Dr. Wang sent most of the orders she received to The Farm,
where Cynthia handled them. In Sept. 1977 another major
article on tempeh in Mother Earth News said that both split
dehulled soybeans and tempeh starter were available from
The Farm; orders poured in. Also in 1977 Farm Foods started
selling tempeh starter and promoting tempeh to the natural
foods industry.
By 1978 Robert was serving tempeh and selling tempeh
starter at trade shows.

8500. Steinkraus, Keith H. 1984. Re: Thanks for book.
Thoughts on the soyfoods industry and Soyfoods Center.
Update on his work. Letter to William Shurtleff at Soyfoods
Center, May 7. 1 p. Typed, with signature on letterhead.
Address: Prof. of Microbiology, Dep. of Food Science &
Technology, New York State Agric. Exp. Station, P.O. Box
462, Geneva, NY 14456-0462.
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gave the number NRRL 2710 (ATCC 22959). This is still the
most widely used tempeh culture strain in the USA. Address:
Am Muehlenwaeldchen 1A, D-6670 St. Ingbert-Rohrbach,
West Germany.
8502. Feedstuffs. 1984. USDA eliminates tracer requirement
for soy protein. May 21. p. 65. *
• Summary: USDA will no longer require that titanium
dioxide be added as a tracer in isolated soy protein (ISP),
beginning 8 June 1984. The titanium dioxide requirement is
not necessary because inspection procedures can assure that
ISP is used in correct proportions. ISP is used as a binder
or extender in some meat and poultry products. Titanium
dioxide was added to enable USDA to detect the amount
of ISP in products by calculating the amount of titanium
present.
8503. AID Highlights. 1984. Thirty years of progress: The
Food for Peace Program. 1(1):1-4. Spring.
• Summary: “This year marks the thirtieth anniversary of the
Food for Peace program, a centerpiece of America’s efforts
to promote economic and social progress among the world’s
less developed countries.
“Also known as P.L. (for Public Law) 480, the Food
for Peace program is administered jointly by the Agency
for International Development and the U.S. Department
of Agriculture. It has delivered almost 653 billion pounds
of food worth over $32 billion to people on almost every
continent. It has helped bring new hope and economic
opportunity to more than 1.8 billion people in over 100
countries.
“The Food for Peace program has an important
humanitarian aspect. When disaster strikes–be it an
earthquake, flood, hurricane, or drought–U.S. food aid is
there to meet critical emergency needs. In fact, the United
States is the largest food donor in the world, providing more
nourishment to the world’s hungry than all other nations
combined. This year, the U.S. will spend about $1.5 billion
under P.L. 480 to purchase and transport an estimated 6
million metric tons of some 25 commodities to more than 80
nations.
“In addition to its humanitarian role, P.L. 480 also
represents a major part of the U.S. commitment to help
poorer countries help themselves.”
“Beyond its impact overseas, the Food for Peace
program opens new markets for American agricultural
products by helping countries graduate from aid to trade.
Many U.S. farmers, manufacturers, and shippers now benefit
from an earlier investment in food aid.
“According to Secretary of State George Shultz, ‘In our
world today, there can be no enduring economic prosperity
for the U.S. without sustained economic growth in the Third
World. Security and peace for Americans are contingent on
stability and peace in the developing world.’ For thirty years

the Food for Peace program has played a key role meeting
critical food needs, encouraging economic development, and
bringing the benefits of greater productivity back home to
America.
“Mixing development and humanitarian goals: The
structure of the Food for Peace Program: In an effort to
satisfy the complementary goals of boosting economic
development in recipient countries while providing
nutritional support for the poor and for victims of disaster,
food aid is provided through three different channels under
the Food for Peace program:
“Title I, a concessional sales program, provides
developing countries long-term, low-interest loans to
purchase U.S. farm products. In exchange, these countries
agree to self-help requirements which can mean improved
policies and local currency funding for development
activities.
Title II, a donation program, provides food aid for the
poor and victims of famines, disasters, and emergencies
throughout the world. Title II programs fall into the broad
categories of maternal-child health, school feeding, and Food
for Work. Most Title II supplementary feeding is sponsored
by U.S. voluntary agencies and their counterparts overseas.
However, there are also direct bilateral programs with
other governments and a biennial pledge to the World Food
Program.
“Title III, Food for Development, is another sales
program like Title I. However, Title III goes one step further
by waiving all repayment requirements in exchange for more
specific self-help development policies and activities.
Note: P.L. 480 was set in the context of (1) The Cold
War between the USA and the Soviet Union, and the desire
to win Third World nations to our side. (2) Ongoing U.S.
agricultural crop surpluses.
8504. Beutler, Martin K.; Brorsen, B.W.; Grant, W.R. 1984.
Price relationships in the soybean complex. USDA Economic
Research Service Oil Crops, Outlook and Situation Report
OCS-5. p. 11-13. May.
• Summary: “Abstract: The relationships among daily
cash prices of soybeans, soybean oil, and soybean meal
are examined using econometric analysis. Changes in the
cash price of soybeans have a greater effect on the product
prices than changes in product prices have on soybeans.
Consequently, changes in the soybean supply are the major
cause of price fluctuations within the soybean complex. A
10-cent increase in the soybean price is estimated to increase
the price of soybean meal by 2.3 cents over a 26-day period.
“Introduction: This article explores the relationships
among daily cash prices of soybeans, soybean oil, and
soybean meal. The article seeks to answer the following
question: A change in which price has the greatest effect on
the other prices? Another objective of the article is to the
measure the speed with which a change in one market price
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is transmitted into a change in another market price.
“Soybeans are an example of a joint product–two
distinct products produced in fixed proportions from a single
production process. Between 85 and 90 percent of U.S.
soybeans used domestically are crushed to produce soybean
meal and soybean oil. Each 60-pound bushel of soybeans
yields about 47.5 pounds of meal and 10.7 pounds of oil.
The two products are sold in clearly distinct markets for
different end uses. Soybean meal is a high-protein animal
feed. It supplements the protein available in grains, such as
corn, sorghum, and wheat, which are fed to provide energy.
The demand for soybean meal is related to the demand
for livestock feeds and depends on the size of livestock
production. Soybean oil is consumed directly in food uses,
mainly in salad oil, frying fat, and processed foods such as a
shortening. It also has some industrial uses.
“There are three separate markets, encompassing both
cash and futures markets, for soybeans, soybean meal, and
soybean oil. Soybean processors can ‘lock in’ a crushing
margin–the difference between the value of the oil and the
meal and the price of soybeans–by buying or selling futures
contracts for soybeans, soybean oil, and soybean meal.
Consequently, there is a relationship between short-term
price movements in one market, say soybeans, and price
changes in other markets, soybean oil and soybean meal.
This article uses econometric methods to quantify that
relationship.” Address: USDA Economic Research Service.
8505. Cunningham, Isabel S. 1984. Frank N. Meyer: Plant
hunter in Asia. Ames, Iowa: Iowa State University Press.
xviii + 317 p. Illust. (31 black-and-white photos). General
index. Taxonomic index. 24 cm. [70 ref]
• Summary: An extremely well researched and well written
book about America’s greatest and most colorful plant
explorer, who introduced many soybean varieties to the
USA. These include: PI 19184 and PI 19186, both received
by the USDA in Aug. 1906.
Contents: Maps (one for each of his 4 expeditions).
Preface. Acknowledgments. Setting the stage: 1. The
past is prologue. 2. In the beginning. 3. Rendezvous with
destiny. The first expedition: 4. Stranger in China. 5.
The first winter. 6. Journey to the north. 7. The journey
continued. 8. Assignment to the Wu Tai Shan. 9. The riches
of Shantung (Shandong). 10. A harvest for America. 11. A
plant explorer at home. The second expedition: 12. Europe
revisited. 13. Bridge to Asia. 14. Delay and frustration.
15. Privation and postponement. 16. The Tien Shan. 17.
The Altai Mountains. 18. The alfalfa project. 19. The
Volga to the Potomac. 20. Interlude in America. The third
expedition: 21. Peking (Beijing) via Siberia. 22. A delayed
journey. 23. The long march begins. 24. The border of Tibet
(Xizang). 25. Lanchow (Lanzhou) and return. 26. Departure
via Chekiang (Zhejiang). 27. Home by a southern route.
The fourth expedition: 28. Peking (Beijing) via Japan. 29.

Terra sancta. 30. The wild pears. 31. Impasse in Ichang
(I-ch’ang or Yichang). Journey’s end: 32. Aftermath. 33. His
contemporaries speak. 34. Meyer’s legacy today. 35. Envoi.
Appendixes: A. Meyer’s plant introductions. B. Meyer
germplasm available today. C. Recipients of the Meyer
Medal. Notes. Bibliography.
“Ever since Marco Polo’s return from fabled Cathay [in
1295] Westerners had longed for the horticultural treasures
of China, where earth’s richest flora had survived untouched
by the Third Ice Age that had covered much of Europe and
North America. The Chinese government, however, had
limited foreigners for centuries to the open ports of Canton
and Macao. After the Opium Wars of the 1840s resulted in
greater privileges for Westerners, Robert Fortune, a Scottish
plant hunter, spent nineteen years near the treaty ports,
occasionally managing to travel two hundred miles into the
interior disguised as a Chinese beggar with shaved head
and pigtail. Later, amateurs like the French missionarybotanist Father Armand David and the Irish consular official
Dr. Augustine Henry collected dried herbarium specimens
of many new plants, revealing the richness and variety of
China’s flora” (p. 6).
At the beginning of the 20th century, a new window
of opportunity opened for plant explorers in China. The
crushing defeat of the Boxer uprising and the Chinese
government in 1901 by the European powers, gave these
powers a chance to extend their influence. Plant hunters
could finally travel with a fair degree of safety into western
China. In 1899 Veitch and Sons, a famous English nursery
firm, sent a young collector named Ernest H. Wilson to
find the ornamentals described by Father David. Wilson
collected seeds of three hundred species, nine hundred
pressed specimen, and thirty-five Wardian cases of living
plants before he returned to England in 1902. Realizing that
agricultural exploration would yield equally great rewards,
David Fairchild, head of the infant Foreign Seed and Plant
Introduction Section of the USDA, eagerly anticipated
sending an explorer to China. But first he needed to find the
right man to search vast areas, identify useful plants, and
transport them to America.
“In 1889 Beverly T. Galloway, head of the Division
of Plant Pathology of the USDA, had brought nineteenyear-old David Fairchild to Washington to join five plant
pathologists who were working in attic rooms of the old red
brick department building. Galloway’s Wisconsin classmate,
P. Howard Dorsett, soon joined the group. A little later,
Fairchild’s Kansas State classmate, shy and scholarly Walter
T. Swingle, arrived with his growing library of agricultural
references in five or six languages. Seeking an opportunity to
learn about the flora of foreign countries, Fairchild accepted
a Smithsonian fellowship to study in Europe. Aboard ship
he met Barbour Lathrop, a well-to-do gentleman who later
took him on an extended tour of the Pacific and showed him
fruits, grains, and ornamental plants that could be valuable in

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2927
America. Returning to Washington in 1897, David Fairchild
knew exactly what he wanted to do with his life.
“With the help of W.T. Swingle, he conceived a plan
to divert twenty thousand dollars of the funds appropriated
for the wasteful Congressional Seed Distribution Service
in order to finance a section for the specific purpose of
introducing new and useful crops into the United States.
He enthusiastically presented this idea to the secretary
of agriculture, James Wilson, who approved the plan and
asked him to organize the new section. Housed on the fifth
floor under the eaves of the old Department of Agriculture
building and staffed by one teenage secretary, the Foreign
Seed and Plant Introduction Section became a reality when
Congress passed the revised appropriation bill in July, 1898.”
“Though David Fairchild traveled for the next several
years as a special agent of the Foreign Seed and Plant
Introduction Section, he never forgot his hope of sending
a long-term plant explorer to China. In England he visited
Augustine Henry to try to persuade that distinguished
amateur botanist to return to Asia as a collector for the
Department of Agriculture. Though Dr. Henry declined
Fairchild’s offer, his enthusiastic account of the unexplored
fertile plains and useful plants of the western Chinese
provinces made a deep impression on David Fairchild.
“He returned to Washington in 1903, determined to
initiate agricultural exploration in the Orient. By this time
the Foreign Seed and Plant Introduction Section had become
a part of the Bureau of Plant Industry directed by Beverly
T. Galloway. Galloway agreed that the collector Fairchild
sought must be a good botanist who could recognize those
plants that were both new and useful; a practical gardener
who could gather and transport live material–scions and
cuttings as well as seeds; and a man of great endurance who
could tolerate all sorts of physical discomforts and walk
thousands of miles where no roads existed. Choosing a plant
hunter who combined these qualifications became Fairchild’s
chief concern” (p. 7-8).
In June 1904 Fairchild “began a series of visits to
experiment stations and individual correspondents who were
testing plants being introduced by the USDA. In Boston
[Massachusetts], he called on Charles Sprague Sargent,
the director of Harvard’s world-famous Arnold Arboretum.
Though these two men devoted their lives to related
goals, their personalities offered a sharp contrast. Sargent,
a Bostonian of ample means, assured social position,
and established reputation, was strong-willed and often
sarcastic, while the younger man from the Kansas prairies
attracted friends everywhere because of his diplomacy and
enthusiasm. Sargent mentioned that he was negotiating for
the services of E.H. Wilson, who was making his second
journey to the Orient for Veitch and Sons. Because of the
rivalry that was developing between these two leaders
in American plant exploration, this information spurred
Fairchild’s desire to send a collector to China” (p. 8).

When Fairchild returned to Washington, DC, in October
1904, he had still not met or even heard of Frank N. Meyer.
Meyer had arrived in Washington, DC, on 20 Aug. 1901
with a letter of introduction from Hugo de Vries to Erwin F.
Smith. Smith found Meyer a modest job as a gardener in the
USDA greenhouses in Washington, DC.; here Meyer worked
for about 10 months–from 23 Oct. 1901 to 31 Aug. 1902.
Then resigned, left Washington, DC, and for the next 4 years
he traveled to Mexico and across the USA, stopping to work
for the USDA in various places.
For some time, Adrian J. Pieters, who had befriended
Meyer and was also of Dutch extraction, and who had
directed the Foreign Seed and Plant introduction office
during the last months of Fairchild’s travels abroad, had
been thinking of recommending Meyer to Fairchild as
the man Fairchild sought. Eventually Pieters made his
recommendation. Similar strong recommendations came to
Fairchild from Erwin Smith, Galloway, and George Oliver,
Meyer’s supervisor in the greenhouses. “In March [1905]
Fairchild asked Pieters to wire Frank Meyer to ask whether
he would be interested in going to China as an agricultural
explorer. At last Fairchild had made his decision; time would
test the wisdom of his choice” (p. 9).
In Sept. 1905: “En route by sea to Tientsin [Tianjin], at
Chefoo (Yantai) Meyer called on Dr. Yamei Kin and Mrs.
John L. Nevius, the widow of a medical missionary who had
introduced Western fruit trees there. These ladies, friends
of David Fairchild, shared their considerable knowledge of
the flora of northern China and showed Meyer several fine
gardens. They also invited him ‘to take many a cup of tea’
and to eat a typical Chinese dinner” (p. 32).
“Fairchild (p. 108) requested twelve more tins of the
roasted soybean coffee. He had served it to Mrs. Fairchild
and Mrs. Bell without their realizing that it was not ‘the
ordinary coffee used by our family.’”
Talk with Isabel Cunningham. 1998. Aug. 1. Much
of the story of how Fairchild and Meyer met is told in
Fairchild’s superb book, The World Was My Garden (1938).
See p. 315 etc. Address: 212 Wardour Dr., Annapolis,
Maryland 21401. Phone: 301-268-2384.
8506. Harvey, Gerald W. 1984. Market opportunities for
U.S. soybean sales. Foreign Agriculture (USDA Foreign
Agricultural Service). May. p. 19-21.
• Summary: From $482 million in 1960, the value of U.S.
soy exports rose to $7,900 million in calendar 1983 and
is expected to surpass $8,000 million this year. Discusses
the outlook for Mexico, Venezuela, Ecuador, Peru, Brazil,
Argentina, Paraguay, Korea, China, Malaysia, Philippines,
Indonesia, Burma, Thailand, Nigeria, USSR, Yugoslavia,
Poland, and Romania. Address: Oilseeds and Products Div.,
Foreign Agricultural Service. Phone: 202-447-8809.
8507. McWhorter, C.G. 1984. Progress in soybean weed
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control. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 145-57. [42 ref]
• Summary: Contents: Introduction. Present weed
problems: Major weeds in soybeans in the Corn Belt states,
northeastern states, southern states, soybean losses due to
weeds. Weed management systems: Crop rotation, tillage,
herbicides. Address: USDA ARS.
8508. Nelson, Randall L. 1984. A brief history and current
status of the U.S. soybean germplasm collection. In: S.
Wong, et al., eds. 1984. Proceedings of the Second U.S.China Soybean Symposium. Washington, DC: USDA OICD.
xix + 464 p. See p. 41-44. [3 ref]
• Summary: A good historical overview. “Piper and Morse
(1910) reported that prior to 1898 not more than eight
cultivars were grown in the United States. Four of these
accessions are in the current collection. Although some were
important commercial cultivars at one time none is present in
the pedigree of any modern cultivar.
“Between 1898 and 1923 over 1000 soybean strains
were introduced into the United States. Most of these came
directly from Asia through research stations or grain dealers
located there or were brought back by various travelers from
the U.S. There was no concerted exploration effort because
soybeans were still a very minor crop during this period...
“From 1933 to 1974 only 2700 soybean accessions
were introduced however, during this time soybeans
changed from a minor forage crop to a major grain crop.
This increased importance of soybeans in U.S. agriculture
prompted the USDA to establish a Soybean Germplasm
Collection in 1949. The collection was divided into two
parts. Those adapted to the southern U.S. (maturity groups
V and later) were housed at the Delta Branch Experiment
Station in Stoneville, Mississippi and those adapted to the
northern U.S. (maturity groups IV and earlier) were located
at the University of Illinois, Urbana. Of the 8156 soybean
introductions brought into the U.S. prior to 1949 only 1659
strains were still in existence at various research stations
when the collection was founded. Dr. E.E. Hartwig was the
original curator of the southern collection and continues to
hold that position. Dr. R.L. Bernard has been the curator of
the northern collection since 1954.
“The establishment of the germplasm collection had
two important ramifications. First, it provided an organized
means of preserving all soybean germplasm. Before 1949,
only selected introductions were saved by individual
scientists and nearly 80% of all soybean germplasm
imported was discarded... Secondly, the collection made the
germplasm resources readily available to soybean scientists
not only in the United States but throughout the world.”
Address: USDA ARS.
8509. Price, Charlene C.; Brown, Judy. 1984. Growth in the

health and natural foods industry. USDA Economic Research
Service, Staff Report No. AGES840501. 32 p. May. [24 ref]
• Summary: The number of natural food retail stores has
increased from about 1,000 stores in 1970 to some 8,000 in
1982. Total sales have jumped from $140 million in 1970 to
a little over $2 billion in 1983. The three basic foods in the
industry are natural foods, health foods, and organic foods.
About 37 full-line wholesalers serve the industry.
Table 4 titled “Percentage of health and natural food
industry sales held by foods and nonfoods categories”
(1975-1983, p. 15) shows that soy products rose from zero
percent in 1975 and 1976, to a peak of 1.5% in 1977, the
fell slowly to 0.6% in 1983. The source of these statistics is
Health Foods Business, annual surveys, 1976-1984. Address:
National Economics Div., ERS.
8510. Wilcox, J.R. 1984. Soybean breeding methods and
related genetic research. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 20-30.
[29 ref]
• Summary: Contents: Introduction. Objectives. Breeding
methods. Pedigree. Backcross. Single seed descent. Early
generation testing. Recurrent selection. Testing methods.
Table: Genes controlling reaction to diseases in soybeans.
Address: USDA ARS.
8511. Wolf, W.J. 1984. Present status of edible soybean
protein products in the United States. In: S. Wong, et al.,
eds. 1984. Proceedings of the Second U.S.-China Soybean
Symposium. Washington, DC: USDA OICD. xix + 464 p.
See p. 169-92. [30 ref]
• Summary: Contents: Introduction. Protein products:
Grits and flours, concentrates, isolates, textured products,
traditional Oriental soyfoods. Processing: Grits and
flours (full-fat flours, defatted grits and flours), protein
concentrates, protein isolates, textured protein products
(flours, concentrates, isolates), Oriental products. Producers
and production estimates: Producers. Food uses of soybean
proteins: Functional uses, nutritional uses, factors limiting
food uses, soy flour and grit uses, concentrate uses, isolate
uses.
Table 4 shows annual production estimates (in metric
tons or tonnes, obtained from industry sources for 1982), and
selling prices (as of May 1983) for edible soybean protein
products in the USA: Defatted soy flour and grits 159,000
tonnes ($0.32-$0.33/kg), textured soy flours 43,000 tonnes
($0.59-$0.77/kg), soy protein concentrates 36,000 tonnes
($0.88-$1.32/kg), textured soy protein concentrates 4,000
tonnes ($1.32/kg), soy protein isolates 41,000 tonnes ($2.42$2.97/kg). Address: ARS/USDA.
8512. Wolf, W.J. 1984. Food uses of edible soybean protein
products in the United States. In: S. Wong, et al., eds. 1984.
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Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 442-43.
[3 ref]
• Summary: Discusses defatted soy flours, soy protein
concentrates, soy protein isolates, and textured soy protein
isolates. Both isolates and concentrates are widely used in
processed meats. Other applications for isolates are in whole
and nonfat dry milk replacers, coffee whiteners (coffee
cream analogs), cake mixes, beverage products, confections,
and infant formulas–which are widely fed to infants who are
allergic to cow’s milk. Therefore soy may be the only source
of dietary protein during the first few months of life. In the
USA, the levels of nutrients required in infant formulas are
specified by the Infant Formula Act of 1980, based largely
on recommendations of the Committee on Nutrition of the
American Academy of Pediatrics. For example, the minimum
protein requirement is 1.8 gm/100kcal and the quality of the
protein source must be at least nutritionally equivalent to
casein. Address: ARS/USDA.
8513. Hesseltine, C.W. 1984. Re: Eihachiro Kato and natto.
Letter to William Shurtleff at Soyfoods Center, June 5. 1 p.
Typed, with signature on letterhead.
• Summary: “Mr. Eihachiro Kato came to me from Meiji
University last September and will be with me until the end
of August. He is working with Dr. Wang and me on natto.”
Address: USDA/NRRC, Peoria, Illinois.
8514. Kato, Eihachiro. 1984. Re: Work with natto at the
NRRC and in Japan. Work with tempeh in Japan. Letter
to William Shurtleff at Soyfoods Center, June 18. 2 p.
Handwritten on lined paper; 3 p. transcript. [Jap; eng+]
• Summary: In Oct. 1983 the author started doing research
on natto under Drs. Hesseltine and Wang at the Northern
Regional Research Lab. in Peoria, Illinois. In Japan, the
soybeans used to make natto are grown mostly in Japan
or China. U.S. soybeans are believed to be unsuited for
making natto since they remain hard after cooking, and they
produce natto that has less sweetness and stickiness (nebari)
than desired. He is now trying to find U.S. soybeans suited
to making natto. He has found that the environment and
conditions under which the soybeans are grown has more
influence on the natto than the varieties themselves. He
thinks that natto has many potential uses in a dried powdered
form that could be mixed with other foods. He plans to return
to Japan in late Aug. 1984. He has an extensive collection of
publications on natto, which he is willing to share.
In Japan, he teaches at Meiji University in the
agricultural chemistry dept., fermented foods research lab.
He worked under Dr. Masahiro Nakano for a long time
when he was there. His father (Haruo Kato) and brother
(Itsuo Kira) produced natto after World War II in Kumamoto
prefecture, Kyushu. They also tested tempeh for about 15
years. Their company is named Marukin Shokuhin Kogyô

K.K. In July 1983 they established the Kyushu Soyfoods
Association (Kyûshu Daizu Shokuhin Kogyô Kumiai) with
Japanese government aid, and in Uto-chi, Kumamoto
prefecture, they built a new plant. Marukin shokuhin is
mainly handling the sales. Mr. Kato has no direct connection
with Marukin. Address: Northern Regional Research Center,
Peoria, Illinois.
8515. Beuchat, Larry R. 1984. Fermented soybean foods.
Food Technology 38(6):64-70. June. [31 ref]
• Summary: Discusses soy sauce, miso, and tempeh, and
gives details of their fermentation processes. Address: Prof.,
Dep. of Food Science, Univ. of Georgia, Agric. Exp. Station,
Experiment, GA 30212, USA.
8516. Hill, Lowell D.; Brophy, J.P.; Leath, M.N. 1984.
Production, utilization, and marketing patterns for Illinois
grains and soybeans. University of Illinois, Department of
Agricultural Economics, Agricultural Economics Research
Report. AERR 196. 53 p. June. [5 ref]
Address: Agricultural Economics Research Report, Dep.
of Agricultural Economics, Agric. Exp. Station, College of
Agriculture, Univ. of Illinois at Urbana-Champaign, UrbanaChampaign, IL.
8517. Kitamura, K.C.; Davies, C.S.; Nielsen, N.C. 1984.
Inheritance of alleles for Cgy1 and Gy4 storage protein genes
in soybean. Theoretical and Applied Genetics 68(3):253-57.
June. [15 ref]
Address: USDA ARS, Agronomy Dep., Purdue Univ., West
Lafayette, Indiana 47907. Kitamura presently at Faculty of
Agriculture, Iwate Univ.; 3-18-8 Ueda, Morioka, Japan.
8518. List, G.R. 1984. The role of the Northern Regional
Research Center in the development of quality control
procedures for fats and oils. J. of the American Oil Chemists’
Society 61(6):1017-22. June. [129 ref]
Address: Northern Regional Research Center, ARS, USDA,
Peoria, Illinois 61604.
8519. Plato, Gerald; Gordon, Douglas. 1984. Stockpiling
U.S. agricultural commodities with volatile world markets:
the case of soybeans. Agricultural Economics Research
36(2):1-9. Spring. [10 ref]
Address: Agricultural Economists, National Economics Div.,
Economic Research Service.
8520. Lowe, Jeanette. 1984. History and biographical
information: W. Atlee Burpee Company, W. Atlee Burpee,
and David Burpee. Philadelphia, Pennsylvania. 6 p. July 31.
Unpublished manuscript.
• Summary: “W. Atlee Burpee, a drop-out from the
University of Pennsylvania Medical School at age 18,
founded the W. Atlee Burpee Company in 1876 with
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$1,000 loaned to him by his mother. From the beginning,
he decided to discover, develop and sell only the best seeds
that grow and never to compromise quality. His guarantee
of satisfaction for one year from the date of purchase, or a
replacement, or your money back, is still in effect today, 108
years after the founding of the company.
“In 1888, W. Atlee Burpee established Fordhook Farms,
Doylestown, Pennsylvania, as an experimental farm to test
and evaluate new varieties of vegetables and flowers, and to
produce seeds. This experimental testing station at Fordhook
was started before the United States government had a seed
testing or research station. In the early 1890’s the slogan for
the company became, ‘Burpee Seeds Grow’ and a similar
version is still in use at the present time.
“After trips to southern coastal California, W. Atlee
Burpee established Floradale Farms, Lompoc, California in
1909, as a place to test cool weather crops and produce seeds
for them, especially sweet peas. At that time, the sweet pea
was the favorite annual flower grown in gardens all across
the United States.
“W. Atlee Burpee died in 1915 and by that time the
W. Atlee Burpee Company was the largest mail order seed
company in the United States, probably the world. Famous
Burpee vegetables introduced during W. Atlee Burpee’s
lifetime and still available today include Burpee’s Surehead
Cabbage (1877); Burpee’s Iceberg Lettuce and Burpee’s
Stringless Green Pod Bush Bean (1894); Burpee’s Golden
Bantam Sweet Corn (1902); and Burpee’s Fordhook Bush
Lima Bean (1907).
“In 1915 David Burpee, W. Atlee Burpee’s son, became
president of the company at age 22 and continued as
president for the next 55 years.”
David Burpee’s great love were flowers, especially
marigolds. He had a lifelong program to improve and
promote this native American flower to its present position as
the most popular annual flower grown in the United States.
The world’s first white marigold was grown in 1975, and
won a prize of $10,000 for its developer. David Burpee’s
first “patented” vegetable from seed was Green Ice Lettuce;
it was awarded the first Plant Variety Certificate from the
USDA for its outstanding taste and appearance.
Accompanying this story is a full-page 1976 ad titled
“After 100 years–we still guarantee. Burpee seeds grow.” It
gives a nice company history. The company has 3 locations:
(1) 6996 Burpee Building, Warminster, Pennsylvania 18974;
(2) Clinton, Iowa 52732; (3) Riverside, California 92502.
Also attached is a 2-page story by David Burpee
titled “The Burpee Seed Story.” Above the title is written:
“This is the only story in the book ‘Ideas The Became Big
Business’ that was used in part in Reader’s Digest.” The
text states: “When father started the business, nearly all
flower and vegetable seeds sown in America were imported
from Europe... In 1888 he started the Fordhook Farms at
Doylestown, Pennsylvania as an experimental station before

the federal government had any experiment stations. In 1909
he started the Floradale Seed Farms in Santa Barbara County,
California, to produce the finest quality garden seeds.”
The source of the ad and the story are unknown.
Address: Philadelphia, Pennsylvania.
8521. American Soybean Association. 1984. Soya Bluebook
‘84. St. Louis, Missouri: American Soybean Assoc. 238 p.
July. Index. Index to advertisers. 22 cm.
Address: P.O. Box 27300, St. Louis, Missouri 63141.
8522. Freckmann, James K. 1984. Korea: Surge in vegoil
use favors U.S. soybean sales. Foreign Agriculture (USDA
Foreign Agricultural Service). July. p. 21.
• Summary: Korea’s vegetable oil consumption has been
increasing 10 to 15% a year ever since 1975, largely led
by soybean and palm oil. The U.S. supplies virtually all of
Korea’s imported soybeans. Address: Agricultural Counselor,
Seoul.
8523. Roberson, Robert. 1984. Milo-wheat and soybeansunflower meal combinations for laying chickens. New
Mexico State University Agricultural Experiment Station,
Research Report No. 543. 7 p. July. [25 ref]
• Summary: In recent years, increasing amounts of
sunflowers have been produced in eastern New Mexico.
They can replace some of the soybean meal imported from
states to the east. Lysine is the first limiting amino acid in
sunflower meal, which is also higher in crude fiber and lower
in metabolizable energy than soybean meal. Fat and lysine
should be added. Address: Prof. of Animal Science, New
Mexico.
8524. Soybean Update. 1984. India oilseed production up.
Aug. 6.
• Summary: “India’s oilseed production in 1983/84 is
estimated at 14.3 million tons, up from the drought reduced
crop of 12.2 million last year.” “... USDA puts veg oil
production in 1984/85 at 3.2 million tons, equal to last year,”
up from 2.8 million in 1982/83.
“Veg oil imports are projected to rise to 1.36 million
tons in 1984/85, up from 1.33 the previous year. Soybean oil
imports in 1983/84 are forecast to rise to 650,000 tons, up
from 500,000 tons in 1982/83.”
8525. AP (Associated Press). 1984. American ice cream
social: 879 million gallons dipped. Contra Costa Times. Aug.
10. p. 13C. [1 ref]
• Summary: Last year Americans consumed a record
878.9 gallons of ice cream according to the International
Association of Ice Cream Manufacturers. Ice cream
production rose by 3% in 1983 as Americans continued to
lead the world in ice cream consumption.
The 879 million gallons are part of a record 1.2 gallons
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of frozen dessert. “Also included in that category are ice
milk, sherbet, frozen yogurt, water ices, and so-called
novelty items such as Popsicles.
U.S. consumption of frozen desserts was 44.21 pints
per capita (counting every man, woman, and child) in 1983,
followed by 36.58 pints in Australia, 35.87 pints in New
Zealand, 32.50 pints in Canada, and 28.26 pints in Sweden.
Note: According to the National Food Review (“U.S.
per capita dairy product consumption,” 1982, p. 30, based on
USDA data), from 1950 to 1982: (1) Ice cream consumption
was roughly constant at 17-18 pounds per capita, whereas ice
milk consumption had grown steadily from 1.5 lb per capita
in 1951 to about 9 pounds during the 1970s. Dairy milk
consumrtion had fallen dramatically and yogurt consumption
had risen dramatically during this 32-year period.
8526. Steinkraus, Keith H. 1984. Re: Relationship between
New York State Agricultural Experiment Station and Cornell
University. Letter to William Shurtleff at Soyfoods Center,
Aug. 18 1 p. Typed response on Soyfoods Center letterhead.
• Summary: “The New York State Agricultural Experiment
Station was independent until 1923 when it was placed under
the administration of Cornell University and the faculty
eventually became members of the faculty of the New York
State College of Agriculture and Life Sciences at Cornell.
There is a Cornell Agricultural Experiment Station at Ithaca,
New York; both experiment stations function under the
Cornell University Director of Research, The N.Y.S. Ag.
Exp. Station has its own director who also serves as associate
director of research for Cornell University.” Address: Prof.
of Microbiology, Dep. of Food Science & Technology, New
York State Agric. Exp. Station, P.O. Box 462, Geneva, NY
14456-0462.
8527. Cheese Reporter (Madison, Wisconsin). 1984. Health
concerns shift US consumer use of fats and oils. Aug. 31.
• Summary: Evidence linking saturated fat with heart
disease and obesity had prompted U.S. consumers to reduce
their consumption. “In 1960, fats and oils from animals
represented 70% of the total [in the USA]. By 1982, the
share had fallen to 57%.”
8528. Higgins, Holly S. 1984. Soybean exports to SpainPortugal spell stiffer product competition. Foreign
Agriculture (USDA Foreign Agricultural Service). Aug. p.
19-21.
• Summary: “U.S. soybean exports to Spain and Portugal
have grown steadily in recent years, but U.S. exporters
of soybean products–meal and oil–are now facing stiffer
competition from these countries–primarily because of
policy changes to aid domestic producers.
“Spanish and Portuguese production of soybean meal
and oil now exceeds domestic requirements and the surplus
is being exported to the world market.

“However, despite efforts to boost domestic production
of oilseed crops, both Spain and Portugal continue to depend
on imported soybeans to meet their feed requirements.
“Drought conditions reduced production of domestic
oilseeds in 1983–notably sunflowerseed–in both countries.
Yet over the past few years, increased oilseed crushings
for livestock and poultry feed have produced a surplus of
vegetable oil and, more recently, protein meal.
“This excess production led to the policy changes
as farm officials in Spain and Portugal attempt to protect
domestic olive oil and oilseed producers.
“Spain has emerged as the world’s third largest exporter
of soybean oil, behind the United States and Brazil. Portugal,
with its own protectionist policies, has made a similar shift,
and in 1982, it became an exporter of soybean meal.
“U.S. Processors’ Group Files Petition: In response to
the protectionist measures in both countries, the National
Soybean Processors’ Association (NSPA) in April 1983 filed
a petition with the office of the U.S. Trade Representative
(USTR) under Section 301 of the Trade Act of 1974, alleging
that Spain and Portugal maintain policies which burden and
restrict U.S. trade in soybean products.
“In May 1983, the USTR accepted portions of the NSPA
petition and a public hearing was held in June to consider
trade issues. Bilateral consultations under GATT Article
XXII were held in Spain and Portugal in late 1983. Based on
these talks, further information exchanges and consultations
should take place shortly. U.S. exports to Spain of oilseeds
and products, consisting mostly of soybeans and soybean
meal, were valued at $549 million in 1983, compared with
$721 million in 1982. Those to Portugal totaled $222 million
in 1983 versus $177 million the year earlier, with the major
products being soybeans and sunflowerseed.
“A closer look at the oilseed sector in these two
countries follows:
“Spain–Olive oil is Spain’s traditional vegetable oil
for domestic consumers. Because yields normally fluctuate
as much as 25 percent from year to year, the government’s
policy has concentrated on protecting Spain’s olive oil
producers through price supports, direct subsidies and tax
rebates on exports.
However, as the Spanish livestock and broiler industries
expanded over the years, large amounts of competing
vegetable oils came onto the Spanish market as byproducts
of oilseeds crushed for protein meals.
“Domestic Expansion in Sun Oil Output: In addition to
increased soybean oil production from imported soybeans–
mostly from the United States, Spain’s efforts to promote
alternate oilseed crops resulted in a dramatic increase in
sunflowerseed oil production Rapidly expanding demand
and the emergence of cheaper vegetable oils on the Spanish
market led to a relative decline in olive oil consumption.
“The government’s traditional policy of protecting
olive oil producers needed revamping to keep olive oil
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consumption at high levels.
“Soybean Oil Consumption Limited by Quota System:
Spain established a domestic marketing quota in 1976
to restrict the consumption of soybean oil. Originally set
at about 240,000 tons, the quota has been progressively
reduced to the current level of 90,000 tons. These marketing
quotas are announced each autumn after taking into account
estimated olive oil and sunflowerseed oil production and
consumption levels. Any residual vegetable oil requirements
are allocated to soybean oil. Although marketing quotas have
reduced Spain’s consumption of soybean oil, total vegetable
oil consumption has increased substantially. Meanwhile, both
sunflowerseed oil and olive oil have benefited. The share
of the traditional staple, olive oil, rebounded to 44 percent
in 1982/83 while that for the relative newcomer, sun oil,
rose to 33 percent. Together, these two oils are expected to
account for more than 80 percent of Spanish vegetable oil
consumption in 1983/84.
“Spain Continues To Export Soybean Oil: Because
soybean oil in excess of the marketing quota must be
exported, Spain’s soybean oil exports have risen dramatically
over the past 10 years. They averaged only about 60,000 tons
annually in the early 1970s before peaking at 478,000 tons in
1981/82.
“Spanish soybean oil exports are expected to decline for
the second straight time this year to 390,000 tons. But, they
still benefit from tax rebates and preferential export financing
schemes designed to enhance Spain’s competitiveness
on the world market. Spanish oil competes with the U.S.
counterpart in such markets as Morocco, Tunisia and
Yugoslavia.
“Oilseed Policies Avoided in EC Accession Talks:
“This past February, officials of the European
Community (EC) presented Spanish negotiators with a
declaration on agriculture outlining the EC position on
Spanish membership. However, they avoided any proposals
on vegetable oils and oilseeds, which are to be discussed at
some future date.
“Spain’s current domestic oilseed policy of extensive
subsidies, taxes and quotas is a major issue yet to be worked
out in accordance with the EC’s Common Agricultural Policy
(CAP). Plans call for negotiations to be completed in 1984,
with Spain’s accession to take place in January 1986.
“Portugal–The most significant development in
Portugal’s oilseed industry in recent years has been the
growth of a government-supported crushing industry.
“Given negligible local production of oilseeds,
imports of soybeans (chiefly from the United States) and
sunflowerseed have increased. At the same time, imports of
protein meal for feed purposes have fallen dramatically.
“Procurement and price policies, as implemented by
the government oilseed monopoly IAPO (The Olive and
Oilseed Institute), have brought about these changes, which
made Portugal self-sufficient in protein meals and a surplus

Producer of vegetable oils in 1983.
“To keep vegetable oil stocks at reasonable levels and to
help olive oil producers, the Portuguese government controls
the vegetable oil market through domestic pricing programs
that ensure healthy margins for the crushing industry.
“Oilseed Production Off; Imports Up: Drought
conditions in the major sunflowerseed producing areas have
cut Portugal’s oilseed production forecast nearly in half for
1983/84. However, domestic output of sunflowerseed and
safflowerseed represents less than 2 percent of Portugal’s
annual oilseed crushing needs.
“The country’s rapidly expanding crushing capacity
pushed total oilseed imports, especially soybeans, to a record
high in 1982/83, with soybean imports peaking at 638,000
tons. Imports are forecast to decline in 1983/84 to 600,000
tons due to reduced world supply as well as Portugal’s
economic recession and foreign exchange problems.
“The United States has always been a major supplier of
soybeans to Portugal.
“In 1981/82, roughly 97 percent of Portugal’s soybeans
came from the United States. Because of a strong dollar
and reduced Commodity Credit Corporation (CCC) credit
guarantees, the U.S. soybean share is projected to fall
slightly in 1983/84.
“Excess of Meal and Oil: Portuguese imports of protein
meal are projected at only 40,000 tons in 1983/84, down 75
percent from 1980/81.” Address: Oilseeds and Products Div.,
FAS. Phone: 202-447-6234.
8529. Kovats, Susan K.; Doyle, M.P.; Tanaka, N. 1984.
Evaluation of the microbiological safety of tofu. J. of Food
Protection 47(8):618-22. Aug. [21 ref]
• Summary: A key study of major practical importance to
tofu makers. Fresh tofu was made using accepted production
methods, inoculated with four bacterial pathogens, and
held at different temperatures. The tofu was packaged both
in sterile plastic tubs filled with sterile water, and vacuum
packed in Saran-coated Mylar pouches.
Clostridium botulinum toxin (which causes botulism)
was produced in water packed tofu held at 15ºC (59ºF)
within 3 weeks. Toxin was not produced at either 4ºC (39ºF)
or 10ºC (50ºF) within 6 weeks. Staphylococcus aureus and
Salmonella typhimurium grew in tofu at 10ºC (50ºF) and
above, but it did not grow, rather it decreased in number
during storage at 5ºC (41ºF). Yersinia enterocolitica (which
is psychrotrophic, preferring low temperatures) grew in all
tofu at all temperatures evaluated.
The study showed that there was no significant
difference in microbiological growth between water packed
and vacuum packed tofu. Hence, tofu manufacturers,
distributors, retailers, and consumers should store tofu at
5ºC (41ºF) or less. The study concludes that “the potential
microbiological hazards of tofu produced under insanitary
conditions and/or improperly stored are great... Results of
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these studies substantiate the need for: (a) implementing a
high level of sanitary practices during tofu production and
packaging, (b) pasteurizing tofu after packaging, and (c)
refrigerating tofu after packaging and during storage and
display.” Address: Food Research Inst., Univ. of Wisconsin,
Madison, WI 53706.
8530. Miles, C.W.; Ziyad, J.; Bodwell, C.E.; Steele, P.D.
1984. True and apparent retention of nutrients in hamburger
patties made from beef or beef extended with three different
soy proteins. J. of Food Science 49(4):1167-70. July/Aug.
[19 ref]
• Summary: Hamburger patties containing all beef or beef
extended (20% reconstituted soy product, 80% beef) with
soy isolate, soy concentrate or textured soy flour, or beef
extended with one of the 3 soy products fortified with iron
(60 mg/100 gm soy protein) and zinc (25 mg/100 gm soy
protein), were analyzed in both the raw and cooked states
for moisture, protein, fat, calcium, potassium, magnesium,
sodium, iron, copper, zinc, manganese. Address: USDA
ARS, Protein Nutrition Lab., Beltsville Human Nutrition
Research Center, Beltsville, Maryland 20705.
8531. Neumann, P.E.; Walker, C.E.; Wang, H.L. 1984.
Fermentation of corn gluten meal with Aspergillus oryzae
and Rhizopus oligosporus. J. of Food Science 49(4):12001201. July/Aug. [12 ref]
• Summary: “Corn gluten meal (CGM) is the 60% protein
co-product obtained during the wet-milling of corn.
The protein is very low in lysine and tryptophan and
consequently is of poor nutritional quality. Fermentation with
proteolytic fungi has been shown to alter the composition
and, in some cases, improve the nutritional quality of protein
in various substrates.”
The introduction discusses three other studies in which
the fermentation of soybeans with Aspergillus oryzae or
Rhizopus oligosporus led to improvements in the protein
quality of the substrate. Address: Northern Regional
Research Center, Peoria, Illinois.
8532. Reddington, John J. 1984. Pakistan: Modest growth
likely in U.S. soybean meal sales. Foreign Agriculture
(USDA Foreign Agricultural Service). Aug. p. 18.
• Summary: With the expansion of its poultry industry and
an increase in its livestock population, Pakistan has not only
begun to cut back on its fishmeal exports, but also has begun
importing soybean meal. The first such purchase, in late
1982, amounted to about 5,000 tonnes. The forecast for 1985
is 30,000 tons. Address: Agricultural Attaché, Islamabad.
8533. Wong, Samuel; Boethel, D.; Nelson, R.; Nelson,
W.; Wolf, W. eds. 1984. Proceedings of the Second U.S.China Soybean Symposium. Washington, DC: Office of
International Cooperation and Development USDA. xix +

464 p. May. Held 28 July-2 Aug. 1983 in Jilin, China. No
index. 27 cm.
• Summary: More than 80 scientists attended this meeting.
At the back is: Directory of participants and staff (p. 447-54).
List of germplasm exchanged between the U.S. and China (p.
457-60). Recommendations of U.S. soybean delegation (p.
461-63). Table of measurement conversion (p. 464). Many
of the papers from these proceedings are cited separately.
The title page states that the proceedings were published by:
Dupont Far East, Inc.; Monsanto Far East, Limited; Pecten
Chemicals, Inc. (a subsidiary of Shell Oil Company); Pioneer
Hi-Bred International, Inc.; Potash & Phosphate Institute.
In cooperation with the Office of International Cooperation
and Development, United States Department of Agriculture.
Address: 1. USDA, Washington, DC.
8534. Steinkraus, Keith H. 1984. Re: Thanks for book.
Thoughts on Soyfoods Center. Update on his work. Letter to
William Shurtleff at Soyfoods Center, Sept. 27. 1 p. Typed,
with signature on letterhead.
Address: Prof. of Microbiology, Dep. of Food Science &
Technology, New York State Agric. Exp. Station, P.O. Box
462, Geneva, NY 14456-0462.
8535. Hacklander, Duane; Gardiner, Walter. 1984. Soybeans:
Background for 1985 farm legislation. USDA Economic
Research Service, Agriculture Information Bulletin No. 472.
34 p. Sept. [11 ref]
• Summary: Contents: Introduction. Structure and
Performance of the Soybean Industry: Production
Characteristics, Domestic Soybean Uses, Soybean Exports,
Price Trends and Processing Margins, Soybean Product
Value, Costs and Returns.
History of Soybean [Government] Programs: World War
II Provisions, Soybeans in the 1950’s and 1960’s, Programs
in the 1970’s and 1980’s.
Program Effects: Producers, Consumers, Taxpayers,
Indirect.
Summary.
Additional Readings.
Appendix Tables.
Abstract: U.S. soybean production has increased rapidly
and now ranks as the number two value crop. Much of the
growth has come from foreign trade, but the United States
faces increasing competition in the world markets for
beans, meal, and oil. Soybean meal and oil also face strong
competition from other high-protein feed sources and highly
substitutable fats and oils in the edible oil market. Soybeans
are a relatively new cash crop in the United States and have
shifted to new production areas, being free of any acreage
or production restrictions. Although soybeans are relatively
free from direct Government programs, production levels
are affected by other agricultural programs. Soybeans are
supported by a loan rate which, in most years, has been
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below prices received by farmers. Issues for 1985 legislation
will probably center on the determination of the support level
and trade issues.”
“Introduction: The soybean industry is one of the
fastest growing agricultural sectors: domestic production
has increased almost sevenfold during the last three
decades while world production has risen about fivefold.
Soybeans accounted for over half the world production of
major oilseeds in 1980/81 to 1983/84. Other major world
oilseeds were cottonseed (16 percent), peanuts (11 percent),
sunflowerseed (9 percent), rapeseed (8 percent), flaxseed
(1 percent), and palm kernel (1 percent) (appendix table 3).
With a farm value of $13 billion in 1983, soybeans rank as
the number two value crop in the United States. Soybean
and soybean product exports averaged $8.4 billion annually
in 1980-82. The demand for soybeans is derived from the
demand for the joint products of meal and oil. Both the meal
and oil markets are very competitive, with a high degree of
substitutability among high-protein sources and fats and oils.
“The soybean industry is expected to continue its
growth, but at a much slower pace. Much of the growth in
U.S. soybean use has come from foreign trade. The U.S.
dominance of the world market has eroded recently because
of weakened demand for high-protein feedstuffs, competition
from South American soybean production, increased foreign
production of vegetable oils, especially palm oil, and impacts
of trade policies, both domestic and foreign. The future of
the foreign market is vital to the U.S. soybean industry.”
“History of Soybean [Government] Programs: Under the Soil
Conservation and Domestic Allotment Act of 1936, soybeans
harvested for grain, hay, or seed were classified as soildepleting, while soybeans left on land or turned under for
green manure were soil-building. Farmers participating in the

soil conservation program received payments
if they reduced acreage of soil-depleting
crops, increased acreage of soil-building and
soil-conserving crops, and followed practices
to check erosion and reduce soil depletion.
Participating farmers could expand acreage
of harvested soybeans only within their total
land allotment of soil-depleting acres. Soybean
acreage increased from 3.5 million acres in
1930 to 10.9 million acres in 1939.
“World War II Provisions: Emphasis
during World War II shifted to increasing
soybean production for oil. The legal status of
soybeans harvested for crush changed from
soil-depleting to erosion-resisting. The Steagall
Amendment established support prices at not
less than 85 percent of parity on nonbasic
commodities, including soybeans for oil, for
which the Secretary of Agriculture requested
production increases. The Steagall provision
was amended to a support level of not less than
90 percent of parity.
“Support levels for soybeans started in 1941 at $1.05
per bushel. A price support loan for soybeans has been in
effect every year since 1941, except for 1975 when economic
conditions indicated that support loans would not be
necessary to encourage production.
“Although the loan and purchase agreement program
has been the primary Government program affecting soybean
production, other provisions have also dealt with soybeans.
Price ceilings were placed on soybean products during World
War II. However, soybean support prices were above prices
processors could pay if they were to sell products at ceiling
prices. To alleviate this inconsistency, the Government
entered into subsidy contracts with the processors. In effect,
the processors purchased soybeans for the Government
at the price support and the Government, in turn, resold
the soybeans to processors at a price low enough so that
processors could make soybean product sales at ceiling
prices. This program was in effect from 1943 to 1946.
“Soybeans in the 1950’s and 1960’s: Following World
War II, price support loans were in effect for soybeans.
The loans were not mandated by farm legislation but were
authorized at the discretion of the Secretary of Agriculture.
Between 1949 and 1954, soybean supports were set at levels
that were 80 to 90 percent of the parity price. Market prices
averaged above those levels and there was only a minimum
of loan activity.
“There were no allotments or marketing quotas for
soybeans. This allowed soybean acreage to expand onto land
that could not be used for wheat, corn, rice, and cotton due to
marketing quotas and allotments. Soybeans were especially
competitive in the Corn Belt and the Delta, the traditional
areas for corn and cotton, respectively. Soybean acreage
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expanded from 12.5 million acres in 1949 to 23.6 million
acres in 1959. In contrast to the other major field crops,
there was virtually no change in yield, so the increases in
production came from increased acreage.
“The 1956 farm act provided that whenever the price of
either cottonseed or soybeans was supported, the price of the
other had to be supported so the two oilseeds would compete
on equal terms in the market.
“By 1958, production increases had exceeded growth
in use, and stocks began to increase. By the fall of 1958,
the CCC owned over 44 million bushels of soybeans. This
prompted a drop in the support rate from $2.09 for the 1958
crop to $1.85 for the 1959 crop. Market prices averaged
below the support rate in both 1957 and 1958.
“In January 1959, USDA announced the first reseal
program on soybeans for 1958 farm-stored soybeans, where
farmers in designated areas were able to extend farmstorage loans or convert purchase agreements to loans for
an additional year following the loan maturity date. The
reseal program was offered because of the large quantities
of soybeans placed under support from the record 1958 crop
and because of the demand placed on commercial storage
facilities by record supplies of other grains. The reseal
program was also used for the 1961, 1963, and 1966-69
crops when it appeared that CCC would otherwise obtain
heavy support loan deliveries. For the 1967-69 crops,
commercially stored soybeans, as well as farm-stored, could
be resealed. This program was especially effective for the
1961 and 1963 crops when 22 million bushels were resealed
and only about 3.4 million bushels were eventually delivered
to CCC.
“While soybean supplies occasionally approached
surplus levels during the late 1950’s and afterwards, the
situation did not become chronic. Soybean acreage continued
to increase, but so did demand. Because of the increasing
demand, policymakers were able to encourage a shift in
acreage away from crops with chronic oversupply problems
to soybeans. Another factor was that soybean yields still rose
only gradually.
“In 1961, soybeans eligible for support were restricted
to farms where the 1959-60 average acreage of conserving
and idle land had been maintained. The purpose was to
encourage increases in soybean production on land that
would otherwise be used for crops in surplus. The 1966
feed grain program was revised to allow increased soybean
production by providing support payments to feed grain
program participants who voluntarily planted soybeans on
feed grain acreage.” Continued. Address: USDA.
8536. Hacklander, Duane; Gardiner, Walter. 1984. Soybeans:
Background for 1985 farm legislation (Continued–Document
part II). USDA Economic Research Service, Agriculture
Information Bulletin No. 472. 34 p. Sept. [11 ref]
• Summary: (Continued): “Programs in the 1970’s and

1980’s: The Agricultural Act of 1973 gave farmers greater
freedom to make shifts between soybeans and alternative
crops by providing farmers the option of planting soybeans
on allotted acreages of basic crops to maintain their
allotment history. The loan and purchase agreement program
for soybeans was legislatively mandated for the first time
under the Food and Agriculture Act of 1977. The Agriculture
and Food Act of 1981 continued this price support loan
program for soybeans. The 1981 Act requires the Secretary
to establish the loan level for soybeans at 75 percent of
the simple average of prices received by farmers over the
preceding 5 marketing years–excluding the high and low
years–with a minimum level of $5.02 per bushel. This
formula is inoperative until the simple average farm price is
over $6.69 per bushel. The formula-determined soybean loan
rate for 1983 would have been $4.74 per bushel.
“Soybeans are usually grown as part of a crop mix on
individual farms, especially with corn, wheat, and cotton.
Thus, farmers growing soybeans must consider the effects on
soybeans of other Government programs. Although soybeans
were not covered in the PIK program [USDA’s Payment in
Kind program], soybean acreage declined because soybeans
were not allowed to be planted on conservation use acres,
such as those set aside in the wheat PIK program. This
reduced the amount of double-cropped wheat and soybeans.
The PIK program improved the market prospects for corn,
wheat, rice, and cotton and farmers shifted some soybean
acreage to the allowed acreage of those crops. Soybean
producers do not have a history of high price supports,
nor have they pushed for them. Soybeans have never been
subject to an acreage reduction program in the United
States. The 1981 Act prohibited the Secretary of Agriculture
from requiring any production control as a condition of
price support eligibility. It also stated that soybeans would
not be eligible for any reserve program and that payment
to producers to cover storage of soybeans could not be
authorized.
“Soybean price supports have not acted as a price floor
in international trade. Soybean interests have never had to
deal with chronic surplus conditions. On the other hand,
the industry has faced the problem of short supplies which
prompted an export embargo in 1973 to ensure domestic
supplies. This interruption to market-dictated flows may have
[sic, certainly did] hurt the soybean industry’s image as a
reliable supplier.
“The prohibition of acreage controls for soybeans and
the minimum loan level of $5.02 per bushel leaves the
Government exposed to large support loan deliveries if
soybean prices should happen to fall below the loan rate. In
the past, the Government has implemented a reseal program
when cash prices fell to near or below the loan rate, whereby
producers could extend their loans until prices improved.”
Note: “Loans generally are available during several
months following harvest, until a month before a loan-
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maturity date which is announced for the crop. When a
‘reseal’ program is announced, farmers may also continue
their price-support loans on certain grains in on-farm storage
facilities beyond the first season. They thereby earn storage
payments during the extended reseal period.”
Source: “Fact Book of US Agriculture,” by USDA
Office of Information. Address: USDA.
8537. Shurtleff, William; Aoyagi, Akiko. 1984. Early
soy crushing. J. of the American Oil Chemists’ Society
61(9):1437-38. Sept.
• Summary: “The first documented crushing of soybeans in
the U.S. to obtain oil and meal took place in 1911 (probably
not in 1910 as some accounts say) at Seattle, Washington.
The soybeans were imported from Manchuria by the Albers
Brothers Milling Co. and sold to Herman Meyer, who
operated a small hydraulic press in Seattle. His establishment
was later called Pacific Oil Mills. The crude soy oil was
sold locally for use in making soap and paint, and the meal,
brandnamed Proteina, was sold to farmers as a high-protein
livestock fodder. It was found, however, that the oil and meal
could be imported more cheaply than they could be produced
domestically from imported soybeans. The crushing
operations were, therefore, discontinued after the initial
shipment of beans had been processed. Yet the pattern, based
on the success of the European (and to a lesser extent, the
Manchurian) patterns, was established from the very outset;
it has dominated soybean utilization in the U.S. to this day.
“The earliest recorded crushing of American-grown
soybeans took place in 1915 in North Carolina, which was
then America’s leading soybean producing state. At that
time there was a surplus of soybeans in the state (many
farmers had planted soybeans instead of cotton, since the
latter’s prices were often below production costs), a growing
importation of and interest in soy oil nationwide, and the
local cottonseed mills were searching for a way to prolong
their operating season. From December 13 to 20, 1915, the
cottonseed oil mill of the Elizabeth City Oil and Fertilizer
Co. in Elizabeth City, North Carolina, did a test run in which
272 tonnes (10,000 bushels) of soybeans were crushed and
the oil expelled in the mill’s six Anderson expellers. Soon
another run of the same quantity was completed under the
direction of W.T. Culpepper, manager of the firm, as part
of his efforts to encourage local soybean production. From
each ton (2,000 pounds) of soybeans, the mill was able to
obtain 247 to 270 pounds (32-35 gallons, weighing 7.72
pounds of each) of crude soy oil and about 1,650 pounds
of meal; the balance was processing loss. Before the tests
the mill had contracted to sell all of the oil to a leading
manufacturer at reasonable prices. Most of the resulting
meal, reported to be of excellent quality and containing
5.0 to 5.5% oil, was sold to a fertilizer manufacturer. The
experiment was so successful that the mill continued to
crush local soybeans. Other North Carolina cottonseed oil

mills soon followed suit, and by the spring of 1916 mills in
at least nine North Carolina cities and towns had crushed
about 80,000 to 100,000 bushels (2,177 to 2,722 tonnes) of
soybeans. By 1917 some 150,000 bushels (4,050 tonnes) of
local soybeans were crushed. The USDA played an important
role in coordinating and studying the operations. Many more
soybeans would have been processed but for the extremely
high price of seed, which was in demand for planting and
food. In 1916, for example, German interests are reported to
have bought and exported the entire local supply at prices as
high as $4.50 per bushel.
“Soon the idea of crushing locally grown soybeans
spread to the southern states. By 1916 the boll weevil,
which entered the U.S. in Texas in 1892 and rapidly spread
eastward, had made cotton growing unprofitable in various
parts of the south. Thus both soybeans and peanuts were
welcomed by farmers and millers as alternative oilseed
crops. In August 1916 The New York Times reported that
the Louisiana Cottonseed Crushers Association had voted
unanimously in favor of development of the soybean in that
area for use as an oilseed, as soy oil was rapidly cutting into
cottonseed oil sales. During the following months many
cottonseed oil mills throughout the cotton belt, realizing
the potential of the soybean as an oilseed, contracted with
farmers for the seed of their 1917 crop; this led to a marked
increase in southern soybean acreage. Soybeans imported
from Manchuria were also processed in southern mills to
meet the rapid growth in demand for oils.
“Soybeans grown in the Corn Belt were first crushed
for oil and meal in late 1917 or early 1918 by the Chicago
Heights Oil Manufacturing Cormpany (located just south
of Chicago, Illinois), operated by George Brett and I. Clark
Bradley. Using screw presses (expellers), which were
generally used for crushing corn germs, they experimentally
crushed a small amount of soybeans. In late 1920, since
soybeans were in short supply and most of the crop was
sold for planting, Brett and Bradley bought and crushed
10 carloads of soybeans from North Carolina and Virginia.
Hydraulic presses were used for soy oil extraction in 1922
and 1923. The company sold the oil with some difficulty
and had great difficulty selling the meal. Bradley noted that
‘In the three years from 1920 we coaxed and forced feeders
to try the meal. We hauled meal all over the state, gave it to
them free. We sent it to experiment stations. We exhibited
it at state and county fairs; we made soybean flour and sent
samples to bakers, had it blended at a flour mill with wheat
flour, and gave five-pound bags to hundreds of grocery stores
who would consent to accept it.’ Bradley and Brett continued
their pioneering work toward the establishment of a soy
oil processing industry in the Corn Belt until August 1923,
when the company went out of business for lack of enough
soybeans to keep the mill supplied.
“These four early experiments with soybean crushing
in Seattle, North Carolina, the Cotton Belt, and Illinois, laid
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the foundation for America’s soybean crushing industry that
would emerge during the 1920s and 1930s, and also served
as a key stimulus to U.S. soybean production.” Address:
Soyfoods Center, P.O. Box 234, Lafayette, California.
8538. Stockgrower. 1984. Facts about Checkerboard Farms
TenderLean. Sept.
• Summary: Consumers can be divided into five groups
based on their meat buying habits: Meat Lover, Creative
Cook, Price Driven, Active Lifestyle, and Health Oriented.
“According to the National Livestock and Meat Board, 27%
of those on the “Active Lifestyle” segment are reducing
the amount of meat they consume because of diet/health
concerns. 65% of them are concerned about the fat content
of meat, 34% about cholesterol, and 43% about caloric
content.”
Tenderlean is the first fresh-ground beef product
containing 75% lean ground beef with a unique, new isolated
soy protein. It is available only in Milwaukee on a test
basis. It is the first fresh-meat product to bear full nutritional
labeling. Comparing 4 ounces of USDA standard ground
beef with Tenderlean: Calories: 380 vs. 240. Total protein:
17.5 gm. vs. 21.0 gm. Fat: 34.0 gm vs. 17.0 gm. Cholesterol:
80.0 mg vs. 60.0 mg. Address: Rapid City, North Dakota.
8539. USDA Plant Inventory. 1984. Plant material introduced
January 1 to December 31, 1983 (Nos. 475834 to 483096).
No. 191. 761 p. Sept.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
476879-476933. North Vietnam by Dr. Joseph A.
Jacobs. “From Vietnam, Socialist Republic of. Donated by
National Institute for Agricultural Science; Ho Chi Minh
City (Saigon). Received through J.A. Jackobs, Dept. of
Agronomy, Univ. of Illinois, Urbana, Illinois. Received Sept.
1982. Most of these 56 cultivars (seeds) have Vietnamese
names, but one (Palmetto) is from the USA.
476934-476936. 3 more varieties from North Vietnam.
“Donated by Station for the Improvement of Degraded Soil;
Ha Bac Province, Viet Yen District.
476937-476941. 5 more varieties from North Vietnam.
“Donated by Central Seed Agency; Hanoi.”
476942-476943. 2 more varieties from North Vietnam.
Names: Cuc and DT 74. “Donated by Cooperative Farm;
Phuc Tho District. All the above received through J.A.
Jacobs, Sept. 1982.
481676-481691 (p. 604-06). “From Bhutan. Collected
by Croston, R.P.; Dorji, T.; IBPGR; Department of
Agriculture; Rome, Italy; Thimphu, Bhutan. Received
through International Board for Plant Genetic Resources
(IBPGR), Rome, Italy. Received May 1982.” The seed of 16
cultivated soybean varieties, all form local original sources,
were collected from farm stores in Bhutan between 31 Aug.
and 2 Oct. 1981. No. 65–Mendigang-Sisiding, Thimpu

District. 1600 meters elevation. Sown April-May, harvested
Oct.-November. Pods non-shattering. Seeds white. Local
name Sinchumkap. No. 66–Same as No. 65 except: Local
name Sinchumnap. No. 170–Tongsa Dzong, Poengernang
village, Tongsa District, 2250 meters. Sown March-April,
harvested Sept.-Oct. Seeds white. Local name Shiooley. No.
232–Khompang, Lhuntshi District, 1800 meters. Sown April,
harvested Oct. Seeds white. Local name Shauling Ngunti.
No. 233–Khompang, Lhuntshi District, 1800 meters. Sown
April, harvested Oct. Seeds white. Local name Shauling
Kharti. No. 253–Bordapang, Lhuntshi District, 1350 meters.
Sown March, harvested May. Seeds white. Local name
Shauling Kharti. No. 266–Banendangsa, Lhuntshi, District,
1650 meters. Sown March-April, harvested Sept.-Oct. Seeds
white. Local name Shauling kharti. No. 282–Wangmakhar,
Mongar District, 1300 meters. Sown March-April, harvested
Sept. Seeds brown and black. Local name Shauling. No.
311–Mongor Dzong, Mongor District, 1700 meters. Sown
March, harvested Sept. Seeds brown. Local name Libi.
No. 341–Pirbi, Mongar District, 1500 meters. Sown Feb.March, harvested Sept. Seeds brown. Local name Libi.
No. 352–Napchang, District, 1400 meters. Sown March,
harvested Sept. Seeds brown. Local name Lephe. No. 385–
Lungtenzampa, Tashigang District, 700 meters. Sown April,
harvested Aug.-Sept. Local name Libi. No. 388–Rijigang,
Tashigang District, 1750 meters. Sown June, harvested Oct.
Local name Shiuli. No. 406–Kenanifrang, Bidung block,
1400 meters. Sown March, harvested Oct. Seeds brown.
Local name Reybi. No. 442–Kabgesa, Thimphu valley, 2200
meters. Sown May, harvested Oct. Seeds white. Local name
Sinkap. Address: Washington, DC.
8540. Shurtleff, William; Aoyagi, Akiko. 1984. History of
soybeans in North Carolina. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 16 p. Oct. 20. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: First state to grow soybeans and
crush them on a commercial scale, leading producer from
early 1900’s until 1924, geography of state. The early years:
(1880’s-1899): Legendary early introductions (Williams
1870, Hollowell 1880), earliest documented introduction
(Dabney 1881), not first in U.S. to grow soybeans, earliest
publication (Dabney 1882), comparison with cowpeas,
McCarthy’s 1890 article, first food uses, recipe for soy,
different names used for soybeans, widely grown by mid1890’s, 3 earliest varieties. 1900-1909: Start of soybeans’
importance, some research in 1903, Tokyo and Haberlandt
varieties introduced in 1907, first production statistics in
1909 showed 12,000 acres of soybeans. 1910-1919: very
active period due to crushing, Fred P. Latham of Belhaven,
North Carolina, growing soybeans by about 1910, work with
William Morse, Morse a NC soybean pioneer even though
he worked in Washington, DC, and Beltsville, Maryland,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2938
summary of crushing, life of C.B. Williams (important
figure in promoting the growing and crushing of soybeans),
publications, first USDA soybean statistics in 1917 showed
NC by far the top U.S. producer, effect of boll weevil,
pioneering pathology work, early insect research. 1920-1929:
Continuation of pathology work, publications, 54.6% of U.S.
production in 1920, lead retained until passed by Illinois
in 1924, reasons for decline. 1930 to 1980’s: Acreage and
production grew rapidly from early 1930’s, soybean breeding
program initiated in 1942, interest in history of its soybean
crop, soybean festivals held in 1982 and 1983. Address:
Lafayette, California. Phone: 415-283-2991.
8541. Shurtleff, William; Aoyagi, Akiko. 1984. History
of soybeans in Illinois. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 16 p. Oct. 29. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: Passed North Carolina in 1924 to
become America’s largest producer of soybeans, produced
over 50% of nation’s soybeans in 1930’s, reasons for success.
The early years (1890’s-1919): First research April 1896,
slow advancement in early 1900’s, learned of importance of
nitrogen-fixing bacteria, soybean inoculation, and nodulation,
slow expansion of soybean acreage until late 1910’s when
demand for oats and hay decreased due to replacement of
horses and mules. The 1920’s: Rapid growth to stardom,
Univ. of Illinois prime supporter of American Soybean
Association (ASA) from its 1920 founding, establishment
of U.S. Regional Soybean Industrial Products Laboratory
at Urbana campus in 1936 a major event in the university’s
soybean history, cooperative effort of the 12 north central
states and the USDA, establishment of northern branch
of the U.S. soybean germplasm collection at the Univ. of
Illinois in 1949, founding of International Soybean Program
(INTSOY) from work with India. Burlison, Hackleman, and
Woodworth: Agronomists and soybean missionaries from the
Univ. of Illinois. W.L. Burlison: Head of Dep. of Agronomy
from 1920-1951, one of 2 prime pioneers in development of
soybean industry in U.S. (with William J. Morse), early life
and education, one of organizers and president of ASA, work
at Univ. of Illinois. J.C. Hackleman: Extension agronomist at
Univ. of Illinois, called “the soybean’s greatest missionary,”
early life and education, work with soybeans, one of
founders and president of ASA, publications, honors, death
in 1970 at age 81. C.M. Woodworth: America’s leading early
soybean breeder and first soybean geneticist, early life and
education, work prior to 1920, invited to Univ. of Illinois by
Prof. Burlison in 1920, new varieties of soybeans introduced,
published first list of soybean genes in 1932, other work
(supervision of 39 graduate students who got Ph.D.’s, 52
publications, membership in societies, organization of
associations), retired 1956, died 1960. Address: Lafayette,
California. Phone: 415-283-2991.

8542. Freedman, B.; Pryde, E.H.; Mounts, T.L. 1984.
Variables affecting the yields of fatty esters from
transesterified vegetable oils. J. of the American Oil
Chemists’ Society 61(10):1638-43. Oct. [30 ref]
• Summary: “Transesterification reaction variables that
affect yield and purity of the product esters from cottonseed,
peanut, soybean and sunflower oils include molar ration of
alcohol to vegetable oil, type of catalyst (alkaline vs. acidic),
temperature and degree of refinement of the vegetable
oil.” At temperatures of about 32ºC, vegetable oils were
99% transesterified in ca. 4 hours with a alkaline catalyst.
Address: Northern Regional Research Center, Peoria, Illinois
61604.
8543. Friedman, M.; Levin, Carol E.; Noma, Amy T. 1984.
Factors governing lysinoalanine formation in soy proteins. J.
of Food Science 49(5):1282-88. Sept/Oct. [47 ref]
Address: USDA-ARS Western Regional Research Center,
800 Buchanan St., Berkeley (Albany), California 94710.
8544. J. of the American Oil Chemists’ Society. 1984. China
cuts oilseed acreage. 61(10):1521. Oct.
• Summary: “China is shifting acreage from oilseed crops
to grains, which will mean increased Chinese vegetable oil
imports during the coming season and declining exports,
according to Oil World, the German weekly fats and oils
trade publication...
“China’s ministry of agriculture has released statistics
on 1983 production showing soybean production at 9.76
million tonnes, cottonseed at 9.27 million tonnes, rapeseed at
4.29 million tonnes and peanuts 3.9 million tonnes. Forecasts
for those same crops for 1984 are 9.5 million tonnes, 8.95
million tonnes, 4.6 million tonnes and 3.96 million tonnes,
respectively.
“A USDA report from China reports a Chinese
newspaper claimed China has become the world’s leading
exporter of soy sauce with 1983 sales of 27,500 tonnes
valued at $10.5 million shipped to more than 50 nations.”
8545. Lehrer, Marvin. 1984. Jamaica: No. 1 Caribbean
market for U.S. soybeans. Foreign Agriculture (USDA
Foreign Agricultural Service). Oct. p. 21.
• Summary: Because of the strong demand for poultry meat,
Jamaica was the No. 1 market for U.S. soybeans in the
Caribbean last year. Imports rose to a record 70,000 tons in
1983. Jamaica Soy Products Industries (JSPI) is the country’s
sole soybean crushing plant. Address: Agricultural Attaché,
Santo Domingo.
8546. Pryde, E.H. 1984. Vegetable oils as fuel alternatives–
Symposium overview. J. of the American Oil Chemists’
Society 61(10):1609-10. Oct. Papers from the symposium
on Vegetable oils as fuel alternatives presented at the 74th
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AOCS Annual Meeting held in Chicago, Illinois, May 8-12,
1983. [9 ref]
• Summary: A review of “Papers from the symposium on
Vegetable oils as fuel alternatives presented at the 74th
AOCS Annual Meeting held in Chicago, Illinois, May 8-12,
1983.”
Contents: Abstract. Introduction. Viscosity effects.
Specifications. Microemulsions. Simple esters.
“Several encouraging statements can be made about
the use of vegetable oil products as a fuel as a result of the
information presented in these symposium papers. Vegetable
oil ester fuels have the greatest promise...” Address: Northern
Regional Research Center, Peoria, Illinois 61604.
8547. Williams, Gary W.; Thompson, Robert L. 1984. The
Brazilian soybean industry: Economic structure and policy
interventions. USDA Economic Research Service, Foreign
Agricultural Economic Report No. 200. iv + 31 p. Oct. Illust.
[34 ref]
• Summary: Contents: Summary. Introduction. The soybean
economy: Soybean production, the crushing industry, oil
and meal markets, soybean and products trade. Government
market interventions: Production policies and programs,
domestic consumption policies, export policies. An analysis
of the market: The supply of soybeans equation, the
demand for crushing equation, the Brazilian demand for
oils equation, the demand for high-protein meal equation,
the policy intervention equations, validation of the model.
Effects of market intervention. Conclusions.
Brazil has successfully challenged U.S. dominance as a
principal soybean product supplier in the 1970s. This success
is believed to have been largely the result of government
subsidies and policies favoring soybean production and
exports. “This report is based on a complete model of the
world soybean economy, which measures the complex
relationships among prices, policies, and other factors. For
example, the effect of economic variables from Government
intervention in the soybean industry is examined, showing
that some of the policy interventions may actually have
benefited U.S. soybean and product export sales.
“In 1960 Brazil exported no soybeans or products.
The United States, by contrast, held sizable shares of the
global market: 76.3-percent soybeans, 47.2-percent soybean
meal, and 71.1-percent soybean oil. The 1981 estimated
figures show a far different picture. Brazil exported 44.1
percent of all soybean meal compared with U.S. shipments
of 31.4 percent. Brazil’s soybean oil exports amounted to a
36.1-percent share, and the U.S. share dipped to 23 percent.
The United States, however, maintained a major share of
soybean exports, 82.2 percent, compared with only 5.4
percent for Brazil.
“A rapid expansion of Brazil’s agricultural frontier
coincided with a surge in world demand for soybeans and
products to challenge U.S. dominance in the world soybean

market. The high quality of Brazilian soybeans helped to
shift buyer interest to that source. Soybeans produced in
the major growing areas of Parana and Sao Paulo have a
higher oil and protein content than U.S. beans. Buyers for
the European crushing industry, for example, were willing to
pay $3 to $5 more per metric ton for Brazilian beans despite
their higher content of discoloring dust and free fatty acids
which increased refining costs. Europeans have expressed a
preference for Brazil’s protein meal as well. This is because
U.S. meal sometimes contains as little as 40-percent protein
compared with Brazil’s 47 to 48 percent.
“Brazil’s soybean growers also enjoy a seasonal
advantage over American farmers. Their March-to-May
harvest ideally fills peak-price August orders; the September/
October U.S. harvest matches a post-August price drop
which usually lasts until February.” Address: Dep. of
Economics, Iowa State Univ., Ames.
8548. Bates, Cynthia. 1984. Re: History of The Farm’s work
with tempeh. Letter to William Shurtleff at Soyfoods Center,
undated. 3 p.
• Summary: “At long last, here are the last of the changes–
none of them too radical.”
Note: For our complete history of The Farm’s pioneering
work with tempeh please see: History of Tempeh, a
Fermented Soyfood from Indonesia, by Shurtleff and Aoyagi
(1985, p. 42-46). Address: The Tempeh Lab., P.O. Box 208,
Summertown, Tennessee 38483. Phone: 615/964-2286.
8549. Foreign Agriculture (USDA Foreign Agricultural
Service). 1984. ASA promoting increased soybean use in
Japan. Nov. p. 2.
• Summary: The American Soybean Assoc. is working with
Japanese hog farmers to boost U.S. exports of soybeans.
Japan has about 88,000 hog producers, feeding out about
20 million hogs each year. Fishmeal has long been a part of
Japanese hog rations and producers are reluctant to change.
8550. Koo, Won W.; Lehman, James R. 1984. Effects
of government programs on corn, soybeans, and wheat
production in the U.S. North Dakota Agricultural
Experiment Station, Agricultural Economics Report No. 193.
iv + 37 p. Nov. [30+ ref]
• Summary: “The objective of this study, therefore, is
twofold: (1) to reformulate acreage response models for
corn, soybeans, and wheat with recognition of the inherent
correlation among crops and inclusion of most recent
monthly prices available in time t as well as the average
yearly lagged crop prices, and (2) to evaluate the impact
of government programs and crop prices on the acreage
response of corn, soybeans, and wheat. The following
section briefly discusses major government programs for the
last 35 years from 1948 to 1982. Then, methodology used
to estimate acreage responses for the crops and estimation
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procedure are presented. Empirical results and conclusions
then follow.” Address: Dep. of Agricultural Economics,
Fargo, North Dakota.
8551. Oehrtman, R.L.; Russell, J.R.; Frakes, V. 1984.
Attitudes of soybean producers and elevator managers
toward electronic marketing of soybeans and transportation
services. Oklahoma Agricultural Experiment Station,
Research Report No. P-853. 60 p. Nov. [5 ref]

• Summary: See also next page. Pages 28-29: “The majority
of producers and elevator officers felt that producers,
elevators, and brokers would benefit from GEM. Most
felt that local elevators would use a computerized trading
system and even more thought that local elevators would
use a computerized information system. Nearly all agreed
that soybeans will be traded through a computerized trading
system in 5 years.
“An area of major disagreement among all surveys
dealt with who should own and control the system and
be responsible for its operation. Most producers felt that
producers or a producer trade association should own and
control GEM, while nearly all elevator managers thought a
private third party should own and control GEM.
“The majority of these respondents felt a moderate to
great need for a grain electronic marketing system.
“Conclusion: These survey results give a broad view
of the needs, desires, and attitudes of soybean producers,
elevator managers, and officers and directors of state feed

and grain associations who would be potential users of
GEM. Data gathered about soybean producers’ and elevator
officers’ current marketing methods show that most feel
the current marketing system is adequate. However, many
respondents would be willing to try GEM if they view it as
credible and having the potential to be profitable for users.
These surveys suggest which market characteristics soybean
producers and elevator officers considered important and
should therefore be incorporated into a grain electronic
marketing system. It has also indicated areas where opinions
differ and decisions will have to be made before a working
system can be developed. The major difference of opinion
concerns the ownership of GEM, producers and elevator
management both want control of the system. Because of
the cost of starting and maintaining an electronic marketing
system, it will probably be necessary for commercial
soybean handlers to finance the new market system. When
GEM becomes established the producers could then use it
and participate in its control.
“Data from these surveys showed that a grain electronic
market could be feasible and that there is enough interest
in it to continue research. However, the data could give
no conclusive answer as to what type of market system,
computer equipment, or rules would be necessary for a
grain electronic market to be successful. To determine these
answers more research and a pilot test will be needed.
“Data from these surveys have given a broad idea of
what producers and elevator officers want in an electronic
marketing system. It has shown that more education is
needed to familiarize potential participants with GEM. It has
also shown that many compromises will have to be made to
develop a system which will be successful and beneficial to
producers and elevators.” Address: Stillwater, Oklahoma.
8552. Bradley, George A. 1984. Re: Response to request for
use of soynuts in the National School Lunch Program. Letter
to Honorable Bob Carr, U.S. House of Representatives,
Washington, DC 20515, Dec. 3. 1 p. Typed, without
signature.
• Summary: “Thank you for your letter of November
13, 1984, on behalf of your constituent, Mr. Leonard M.
Stuttman, regarding the approval of soynuts for use in the
National School Lunch Program (NSLP).
“The current meal pattern requirements for the NSLP
allows soybeans, which are served as cooked dried beans,
to be credited as a meat alternative item. Since soynuts are
dried beans, they could be used and would be recognized
as a meat alternate. One-fourth cup of cooked dry soybeans
is equivalent to one ounce of meat.” Address: Deputy
Administrator, Special Nutrition Programs, USDA Food
and Nutrition Service, 3101 Park Center Drive, Alexandria,
Virginia 22302.
8553. Soybean Update. 1984. Developing countries best
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growth markets for soybeans. Dec. 10.
• Summary: “The major export growth area for the U.S.
bean complex is in the developing countries of Asia and
South America,” according to Rich McDonnell, Deputy
Director of Analysis for the Foreign Agricultural Service
(FAS). “McDonnell said the developing countries of Mexico,
Taiwan, South Korea, Indonesia, Malaysia, and Venezuela
have shown a significantly higher rate of import growth
during the last few years than Western Europe, Japan and the
Soviet Union.
“Soybean shipments into those 6 countries rose about
400% in 1983/84 from 1.1 million tonnes imported in
1974/75, reported McDonnell. While the USDA analyst does
not foresee a long continuation of this rate of growth, he
stresses that ‘per capita consumption of meal and oil in these
countries is far from saturation levels.’”
8554. SoyaScan Notes. 1984. Chronology of soybeans,
soyfoods and natural foods in the United States 1984
(Continued–Part III) (Overview). Dec. 31. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: Continued. 1984 New Trends: Growing
Awareness of Dangers of Excess Cholesterol and Fat
Consumption. Since cholesterol became a public health
issue in the mid-1950s, the medical profession has been
uncertain about the degree of its dangers, largely due to lack
of medical evidence from long-term human studies. Yet for
years the American Heart Association, United States Dept. of
Agriculture, and the Soyfoods Association have been urging
Americans to lower their blood cholesterol levels by eating
less of the foods rich in cholesterol and saturated fats. In Jan.
1984 the long-awaited medical evidence was finally released,
dramatically and extremely visibly. There were repercussions
throughout the entire food and health care industries. The
public started to pay serious attention.
Then on March 26 Time magazine ran a landmark
cover story on the dangers of cholesterol. On 13 December
The New York Times ran a major front-page report
titled “Panel Suggests Many in U.S. Need to Reduce
Cholesterol” containing the “the most far-reaching health
recommendations yet made on cholesterol and heart
disease” by an expert panel, convened by the National
Institutes of Health. Numerous prestigious groups lowered
their recommended safe cholesterol intake levels. These
developments made soyfoods (which, like all non-animal
products are free of cholesterol) look better than ever
nutritionally, and increased their consumption significantly.
It has been known for several decades that consumption
of polyunsaturated fatty acids (such as those found
abundantly in soybeans) reduces serum cholesterol.
During the 1970s Americans were encouraged to reduce
consumption of saturated fats and cholesterol and increase
consumption of polyunsaturates. Now this advice is
changing. The new message is to “Reduce the intake of

dietary fat.” All fat, including polyunsaturated. In fact, these
very words now appear as the first of four dietary guidelines
on the letterhead of the prestigious American Institute for
Cancer Research.
Continued Drop in U.S. Beef and Red Meat
Consumption. From a high of 94.4 lb per capita in 1976, beef
consumption has steadily declined, falling to 77.3 lb in 1982,
a drop of 18.1% in only 6 years. During the same period,
total red meat consumption (including pork, lamb, mutton
and veal) fell from 163.6 lb to 148.0 lb, a drop of 9.5%.
Many consumers switched to lower priced, lower cholesterol
chicken, which rose from 42.7 to 52.9 lb per capita. Still,
total annual U.S. meat and poultry consumption increased by
over 4 pounds during his period (Stucker and Parham 1984).
Rise and Decline of the Soyfoods Association. The
Soyfoods Association of America (SAA) got off to a
promising start in 1984 with a successful fund raising drive.
Then in March, soyfoods companies took 16 adjoining
booths to form the Soyfoods Pavilion, capturing the spotlight
at the Natural Foods Expo in Anaheim. It looked like the
“soyfoods movement” was maturing into the “soyfoods
industry.” But for the rest of the year the Association was
largely inactive. This was disappointment to many, since
interest in soyfoods in America had never been higher.
Prior to the founding of SAA in 1983, its active
forerunner SANA (Soyfoods Association of North America)
had six major ongoing activities: (1) Publication of Soyfoods
magazine, a quarterly that actually came out about twice a
year; (2) Publication of the monthly Soyfoods Newsletter, a
key source of communication within the industry between
issues of the magazine; (3) An annual summer Soyfoods
Conference and Expo, drawing participants from around
the world; (4) Periodic press releases; (5) Writing a steady
stream of excellent articles on soyfoods for publication
in national magazines; (6) An association phone and mail
service to respond to outside enquiries for information.
The person primarily responsible for initiating and
carrying out all these activities was Richard Leviton.
Though funding was hard to obtain, he worked hard, wasted
nothing, and made many personal and financial sacrifices
for a cause he believed in. Leviton’s many and diverse
talents, and especially his talents as a careful researcher and
outstanding popular writer, were of tremendous aid to the
incipient soyfoods movement. In late April, after 5 years
of devoted effort and feeling a bit “burned out,” he left the
soyfoods movement and moved to England to pursue his
long-cherished career as a novelist. Leviton, more than any
other person, was responsible for the rapid rise and visibility
of the soyfoods movement in America. His departure was a
major loss to both the association and the magazine. He and
his creative efforts will be sorely missed.
Only the last of the six major activities initiated
by Leviton has been continued by the “new” Soyfoods
Association. However it did initiate the excellent Soyfoods
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Pavilion at the annual Natural Foods Expo and it started
subscribing to the valuable Luce Clipping Service. There
were board meetings in June 1984 and Jan. 1985. By summer
of 1984 the Association was looking for a replacement for
Executive Director Michael Austin, who was also “burned
out.” In August he was temporarily replaced by Steve
Snyder, former marketing director for Hinode Tofu, but
shortly thereafter Snyder was hired as national sales manager
by Vitasoy USA. After that there was no executive director.
Despite relatively large initial pledges, the Association’s
balance was always low which meant that, lacking Leviton,
activity largely came to a stop. The only significant new
activity was the development of tofu standards by the
Association’s Standards Committee.
Unlike the original Soyfoods Association, the “new”
one took little interest in small soyfoods companies, arguing
that they had no money. The “new” association was therefore
composed mainly of larger companies with regional or
national distribution and not truly representative of the
industry.
Rapid Rise in Soymilk Imports. The boom in soymilk
imports, started during the past two years by Vitasoy and
Edensoy, accelerated during 1984. New products included
Vitasoy’s new American flavors, Westbrae Natural’s Malteds,
and Great Eastern Sun’s Ah Soy. All three were very
widely advertised in eye-catching color ads. Most of the
adult soymilk beverages sold in America are still imported
from Japan. Strangely this dramatic development has gone
largely unnoticed by the media, which has been focusing its
attention on Tofutti.
Two new companies and products were mentioned only
briefly by Shurtleff and Aoyagi in their two-volume book
Soymilk Industry and Market: Worldwide and Country-byCountry Analysis, published in Feb. 1984. The first of these
was Westbrae’s Malteds and Westsoy. Although Westsoy was
launched in August and Malteds in October, sales of both
for 1984 were roughly $700,000 or 1.67 million units. They
quickly became the best-selling products in the company’s
history.
From late July when Great Eastern Sun launched Ah
Soy, the product was a “fantastic success.” During the period
from 1 Nov. 1984 to 25 Jan. 1985 (just under one fiscal
quarter) 525,000 unit packs of four flavors were sold. By
March 1985 Ah Soy accounted for 15-20% of GES’s total
sales.
Big Food Companies Increasingly Interested in Tofu.
Those studying tofu for use in foods include Quaker Oats,
CPC International, International Multifoods in Minneapolis
(Minnesota), Pillsbury, and Campbell’s Soup.
8555. Binder, Ronald G.; Waiss, Anthony C., Jr. 1984.
Effects of soybean leaf extracts on growth and mortality of
bollworm (Lepidoptera: Noctuidae) larvae. J. of Economic
Entomology 77(6):1585-88. Dec. [21 ref]

• Summary: Extracts of the dried leaves of insect-resistant
soybean lines when fed to bollworm (Heliothis zea Boddie)
larvae caused increased larval mortality; they failed to
complete the larval-to-pupal metamorphosis. Address:
Western Regional Research Center, ARS, USDA, Albany,
California 94710.
8556. Foreign Agriculture (USDA Foreign Agricultural
Service). 1984. Singapore consumers say “Yes” to U.S.
soybean oil. Dec. p. 2.
• Summary: With technical assistance from the American
Soybean Assoc., a U.S. company (AceMark) has developed
a 100% soybean cooking oil, called Soyalite. In little more
than a year, Soyalite has won 2% of Singapore’s cooking oil
market.
8557. Friedman, Mendel; Gumbmann, M.R.; Grosjean,
O.-K.K. 1984. Nutritional improvement of soy flour. J. of
Nutrition 114(12):2241-46. Dec. [25 ref]
• Summary: Soy flour (Soya Fluff 200W from Central
Soya) was nutritionally enhanced by chemical means using
buffered heating of the flour in the presence of cysteine
or N-acetylcysteine. The resulting product was found to
have a diminished inhibitory activity and increased protein
digestibility. The improvement in nutritional quality was
estimated by measurements of protein efficiency ratios
(PER). Address: Western Regional Research Center,
Agricultural Research Service, USDA, 800 Buchanan St.,
Berkeley (Albany), California, 94710.
8558. Hymowitz, Theodore. 1984. Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective. Economic
Botany 38(4):378-88. Dec. [38 ref]
• Summary: Contents: Introduction. The plant explorers–
Dorsett and Morse (a biographical sketch of each member
of the expedition. Palemon Howard Dorsett, a veteran plant
explorer and senior member of the team, was age 67 at the
time of the trip to East Asia. Dorsett’s son, Jim, who had
accompanied him on a plant exploration trip to Asia during
1924-1926, died of tuberculosis on 8 Oct. 1927. Dorsett’s
daughter-in-law, Ruth B. Dorsett, accompanied him on the
Dorsett-Morse expedition. William Joseph Morse was the
junior member of the team and the specialist in soybeans–
age 45 when the team left for east Asia. He was accompanied
by his wife, Edna, and their daughter, Margaret).
Oriental Agricultural Exploration Trip (gives all
key dates, places, and events on the trip). Dorsett-Morse
collection. Soybean collection (a detailed discussion,
including history and varieties): “This paper is devoted to
the analysis of the 4,451 soybean (Glycine max) accessions
collected by P.H. Dorsett and W.J. Morse during their plant
exploration trip to east Asia 1929-1931. Until about 1950
the collection was used primarily for the development
of vegetable type soybean cultivars. During this period
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many of the accessions were lost. Today only 945 of
the original 4,451 accessions are available in the United
States soybean germplasm collection. From the 1950s to
the 1980s, as soybean production increased in the United
States, so did plant pathogen problems. The Dorsett-Morse
soybean accessions have been extremely valuable to plant
pathologists and breeders as sources of resistance to certain
pathogens. Individual genotypes in the collection have been
used for genetic studies on morphological, physiological and
biochemical traits. Due to the development and distribution
of higher-yielding soybean cultivars, farmers in East Asia are
no longer growing lower-yielding landraces. Although these
landraces are now extinct in east Asia, many were collected
by Dorsett and Morse and are preserved in the United States
soybean collection. Over the years, the Dorsett-Morse
collection has increased in value and will be as useful to
soybean scientists in the future as it has been in its first 50
years of existence.”
“According to Piper and Morse (1923) no more than
8 soybean cultivars were grown in the United States prior
to 1898. In 1898, the Office of Foreign Seed and Plant
Introduction was established within the United States
Department of Agriculture (USDA) to centralize introduction
activities. Introduced plants were assigned permanent
numbers under the Plant Introduction (P.I.) designation
system. The first soybean listed in the P.I. system was P.I.
480 from South Ussurie, Siberia. The seeds were received
from Professor N.E. Hansen in March, 1898 (Cook, 1898).
“Between 1898 and 1928, approximately 3,000
accessions of soybeans were introduced into the United
States from China, Japan, Korea and India (Bernard, 1983).
The collections were made principally by P.H. Dorsett, F.N.
Meyer, and C.V. Piper. In the mid-1920s it was apparent to
the USDA that the soybean was becoming a major American
crop. Funds were allocated to send 2 plant scientists on
a major expedition to Japan, Korea and northeast China,
primarily to collect soybean germplasm and also to collect
seed and propagating material of other crops of interest.”
“Dorsett-Morse Collection: Dorsett and Morse sent back
to Washington, DC, approximately 9,000 accessions of seed
and propagating material (Ryerson, 1930). About half the
accessions collected were soybeans (Table 1); the other half
consisted of representatives from 230 genera. Individually
or jointly, Dorsett and Morse collected germplasm from fruit
and vegetable markets, food and flower shows, experiment
stations, botanical gardens, seed companies, farms, factories
making soybean and other food products, processing plants,
and from the wild. In certain instances they contacted
individuals to make collections of specific indigenous plants.
In addition, they pressed 814 herbarium specimens, mostly
5 sheets each. They also brought back boxes containing
butterfly, moth, wasp, spider and ant specimens.
“The explorers returned with 3,350 black-and-white still
pictures, 6,700 ft of standard black-and-white motion picture

negative and 2,400 ft of colored motion picture negative.
Lastly, they brought back 210 publications, 341 different
soybean food products and 236 bamboo-made articles
(Dorsett and Morse, 1928-1931).”
“The Dorsett-Morse collection trip cost approximately
$25,000. Even with today’s inflated dollars the benefits
gained by United States soybean farmers, processors, and
consumers greatly exceed the original collection cost.”
Talk with Ted Hymowitz. 1998. June 15. In fact, the
value to American farmers of one soybean introduced by
this expedition, P.I. 88788, which is a source of resistance
to soybean-cyst nematode (SCN) races 3 and 4, is greater
than the cost of the entire expedition–several times over.
Interestingly, it was not until the late 1980s and 1990s, some
60 years after the expedition, that the resistance contained
in this one soybean began to be utilized by U.S. soybean
breeders. This is a good example of the importance of
collecting and preserving germplasm, whose value may not
be known until many years later.
Tables show: (1) Soybean accessions introduced into
U.S. by Dorsett and Morse and currently available in the
U.S. soybean collection: 1929–366 in original collection
/ 126 currently available. 1930–2,261 / 554. 1931–424 /
206. 1932–1,400 / 59. Total–4,451 / 945 (=21.2% currently
available).
Table 2. 41 of their soybean introductions that by
simple selection became cultivars in the USA and Canada,
with P.I. number, place of origin, and Maturity Group:
Cultivar names: Agate, Aoda, Arisoy, Bansei, Bansei
(Ames), Cherokee, Chusei, Delsoy, Emperor, Etum, Fuji,
Goku, Green and Black, Hakote, Hidatsa, Higan, Hokkaido,
Imperial, Jackson, Jefferson, Jogun, Jogun (Ames), Kanro,
Kanum, Kura, Magnolia, Mendota, Nanda, Osaya, Rokusun,
Sac, Sato, Seminole, Shiro, Sioux, Sousei, Tastee, Toku,
Waseda, Willomi, Wolverine.
Table 3. Eight “vegetable-type soybean cultivars
developed in the U.S. by hybridization and selection from
germplasm introduced by Dorsett and Morse:” Disoy,
Kanrich, Magna, Perry, Prize, Shore, Verde, and Yelnanda.
Table 4. Selected soybean introductions by Dorsett
and Morse with resistance to certain pathogens: Column 1,
organism (Fungal, bacterial, viral, and nematode pathogens).
Col. 2, Disease. Col. 3, Source of resistance (PI numbers).
Table 5. Introductions by Dorsett and Morse listed in
the soybean genetic type collection: Column 1, lines (11).
Col. 2, P.I. number. Col. Description (Narrow leaflet, dense
pubescence, black pod, etc.).
Note 1. This is the earliest English-language document
seen (Oct. 2013) that uses the term “landraces” (or
“landrace,” spelled as one word) to refer to indigenous
soybean varieties. Note 2. Before writing this article, Ted
read the 17-volume log of the Dorsett-Morse Expedition, first
for 2 days at the American Soybean Association headquarters
in St. Louis, Missouri, and then using a microfilm of the log
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sent by ASA. Then he went through the published USDA
Plant Inventory volumes compiled by the Office / Division
of Foreign Plant Introduction. Finally he compared the
latter list with the names and SPI numbers of varieties in the
USDA germplasm collection. Address: Crop Evolution Lab.,
Dep. of Agronomy, Univ. of Illinois at Urbana-Champaign,
Urbana, IL 61801.
8559. Lawhon, J.T.; Lusas, E.W. 1984. New techniques
in membrane processing of oilseeds. Food Technology
38(12):97-106. Dec. [33 ref]
• Summary: Describes in detail the preparation and
chemical/sensory analysis of soy and peanut protein isolates
and concentrates, and soy/cheese whey and peanut/cheese
whey protein concentrates using membrane technology.
Large-pore (100,000 molecular weight cutoff) industrial
hollow-fiber ultrafiltration membranes can be used in
conjunction with diafiltration (purification) to produce
flavor-free, light colored soy protein isolates from soy flour
or flakes. This process has an 18-20% higher isolate yield
than conventional methods. Address: 1. Research engineer;
2. Director. Both: Food Protein R&D Center, Texas A&M
Univ., F.E. Box 183, College Station, Texas 77843.
8560. Meilke, Karl D. 1984. An economic profile of the
Ontario soybean industry. University of Guelph, School
of Agricultural Economics and Extension Education,
Publication AEEE/84/9. x + 97 p. Dec. Also published in
March 1983 under the same title as a 105-page report for Dr.
Nelson Ball, Director, Agricultural and Food Development,
Agriculture Canada, Toronto, ONT, Canada. 28 cm. [42 ref]
• Summary: Contents: 1. Introduction: The role of soybeans
and soybean products in the world oilseeds market, the
importance of soybeans in Canada and Ontario, objectives,
outline of the study. 2. Ontario soybean production: Soybean
production, spatial distribution of production, number of
farm production units and trends in their size, costs-ofproduction, Ontario soybean yields, expected changes
in soybean production technology. 3. Ontario soybean
marketing: Institutional structure, soybean domestic demand
and trade, soybean meal domestic demand and trade,
soybean oil domestic demand and trade, tariff structure,
soybean marketing, seasonality of Ontario soybean prices. 4.
Ontario soybean processing: Soybean processing capacity,
technology employed, investment pattern, institutional
structure, performance of the processing industry, financial
performance, major changes in the processing industry.
5. The international soybean market: Major competitors,
cost of production of competitors, recent and expected
trends in production for major soybean exporters and
importers (United States, Brazil, Argentina, Japan, European
Community), policy and economic environment affecting
soybean supply and demand. 6. Opportunities for expansion
of production, processing and marketing of soybeans. 7.

Constraints to expansion of Ontario soybean production,
processing and marketing. References.
Tables: 1.4. Canada’s trade in oilseeds and oilseed
products, 1970-1982. 1.5. Canada’s trade in soybeans
and soybean products, 1970-1983. 1.6. Ontario farm cash
receipts by commodity, selected years. 2.1 Ontario soybean
area, yield, production, average farm price and farm value,
1970/71 to 1983/84. 2.2 Ontario soybean/corn price ratios
and soybean production, 1970/71 to 1983/84. 2.3 Ontario
soybean production by county, 1972 to 1981, ‘000 bushels.
2.4 Soybean production as a percent of total cropland, in
Ontario, by county, 1976 and 1981. 2.6 Distribution of farms
growing soybeans in 1981, by size, for selected counties.
2.7 Trends in soybean production costs and input use,
Ontario, 1957-1959, 1973-1974, and 1980. 2.8 Estimated
soybean production costs Ontario and the United States,
1980. 2.9 United States and Ontario soybean yields. 2.10
Estimated trend in soybean yields, Canada and the United
States, bushels/acre. 3.1 Canada, supply and disposition of
soybeans, 1968/69 to 1983/84, 1,000 mt. 3.2 Canada, imports
of soybeans by country of origin, 1970 to 1981. 3.3 Canada,
soybean exports by country of destination, 1970 to 1981.
3.5 Canada, soybean meal exports by country of destination,
1970 to 1981. 3.6 Canada, imports of soybean meal by
country of origin, 1970 to 1981. 3.9 Canada, soybean oil
exports by country of destination, 1970 to 1981. 4.1 Imports
of soybean meal by province.
Figures: 2.1 Soybean acreage and production in Ontario,
1941-1982. 3.1 Comparison of Canadian (PSO2) and United
States (PSO4*ER34) soybean prices, 1968(1)–1982(3).
3.3 Comparison of Canadian (PSM2) and United States
(PSM4*ER34) soybean meal prices, 1968(1)–1982(4).
Argentina: Soybean production in Argentina is
increasing rapidly, just as it did in Brazil a decade earlier,
and for much the same reasons. Argentina’s economy is
heavily in debt, inflation is high and widespread, the policy
environment is uncertain, and there are cash flow problems.
However the soybean is seen as part of the solution to these
problems. Soybean production has increased from about
0.027 mmt (million metric tons) in 1970/71 (beginning
April), to about 0.496 mmt in 1975/76, to an estimated 4.150
mmt in 1982/83 (see table 5.9, from USDA, FAS [Foreign
Agricultural Service]).
About 85% of the soybeans cultivated win Argentina
are double cropped with wheat. They compete for land with
cattle and corn. The stage of very rapid growth in soybean
production appears to be nearing an end as Argentina’s
farmers are reaching the limit of the land on which it is easy
to grow soybeans.
Soybean crushing has been slow to catch up with
production. Table 5.9 shows that the soybean crush increased
from 0.021 mmt in 1970/71 to an estimated 1.907 mmt in
1982/83. Because of this, Argentina has become the world’s
second larger exporter of whole soybeans, exporting 135%
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more than Brazil in 1982/83. However policies are now in
place which will lead to expansion of Argentina’s crushing
industry. In early 1983, whole soybeans were subject to a
25% export tax while oil and meal were subsidized by 10%.
Exports of whole soybeans from Argentina began in
1973/74 with 0.050 mmt, but returned to zero in 1975/76.
Thereafter they skyrocketed from 0.111 mmt in 1976/77
to a peak of 2.776 mmt in 1979/80, falling slightly to an
estimated 2.151 mmt in 1982/83.
Exports of soybean meal have been modest, ranging
from 0.25 and 0.28 mmt between 1976/77 and 1980/81 (table
5.10, from USDA ARS [Agricultural Research Service]).
But consumption of soybean meal in Argentina has been
increasing, approximately doubling between 1973/74 and
1982/83. A similar pattern emerges for soybean oil, but both
exports and domestic demand are modest (table 5.11, from
USDA ARS).
In the future, Soybean production in Argentina is
expected to expand, although not as rapidly as during the last
10 years. The percentage of soybeans crushed in Argentina is
expected to increase, and the country’s exportable surplus of
soybean meal and oil will probably grow.
Japan is the world’s single largest importer of soybeans.
Between 1970 and 1980 soybean imports to Japan increased
by 31%.
Japan produces relatively small and declining amounts
of oilseeds; primarily rapeseed, soybeans, and peanuts.
Today Japan is a highly developed industrial nation and
agriculture contributes only a small amount to the gross
domestic product. In 1961 Japan’s agricultural land area
peaked at 15.1 million acres, declining to about 13.3 million
acres in 1978. “The area of orchards, permanent plantations
and arable grasslands has increased considerably since 1960,
while the area of ordinary upland fields (where oilseeds are
grown) has dropped to about one-half its 1960 size.”
Brazil: Beginning in the mid-1960s, Brazil started an
aggressive export development program. Its goals were: (1)
To slow the rate of inflation. (2) To diversify exports. (3) To
increase exports of value-added products. (4) To maximize
foreign exchange earnings. One commodity that benefited
from this program was the soybean. Soybean production in
Brazil rose from 1.50 mmt in 1970/71 to 15.20 mmt in 198182 (table 5.6, USDA FAS).
Various factors account for the dramatic growth in
Brazilian soybean production: (1) The climate in southern
Brazil makes it possible to double crop wheat and soybeans.
Double cropping is the practice of consecutively producing
two crops of either like or unlike commodities on the same
land during the same year. The government’s high support
price for wheat substantially increased wheat area and
encouraged double cropping. In 1975 some 50-70% of
the soybean area in the major producing areas was double
cropped with wheat.
(2) Because of import controls on nitrogen fertilizer,

soybeans may have become more attractive to Brazilian
farmers as a legume that fixes nitrogen in the soil. Since
Brazil has produces relatively little of its own nitrogen
fertilizer, and that fertilizer is relatively expensive, soybeans
are attractive because they require little nitrogen fertilizer
and (as a legume) they add their own nitrogen to the soil.
(3) Both Brazilian coffee policy and frosts have
contributed to the increase in Brazilian soybean production.
During the 1960s, when there was considerable excess in
international coffee supplies, the government paid farmers
to remove old coffee trees and plant other crops. Especially
in the State of Parana, much of the new crop acreage was
planted to soybeans. In July 1975, when severe frost killed
over 15 percent of the coffee trees in Parana and severely
damaged all the rest, much of this newly available land also
went into soybeans.
(4) Brazilian soybeans tend to have a relatively higher
oil content than their U.S. counterparts (19% vs. 17.7%).
So in 1973 and 1974 when vegetable oil prices in world
markets rose dramatically, cultivation of soybeans in Brazil
became more profitable. As Thompson (1979) writes: “There
is simply no other crop or beef which can compete with
soybeans on a profit per hectare basis.”
(5) Brazil’s poultry industry is growing rapidly, so
the domestic demand for soybean meal as a protein feed
supplement has increased significantly.
Table 5.6 titled “Brazil, soybean supply and
disposition,” shows that soybean production increased
from 1.509 mmt in 1970/71 to 12.835 mmt in 1982/03.
The soybean crush increased from 0.932 mmt in 1970/71
to 12.728 mmt in 1982/03. Exports of whole soybeans
increased from 0.290 mmt in 1970/71 to a peak of 3.516
mmt in 1975/76, then decreased to 0.810 mmt in 1982/03.
Brazil’s policies designed to expand soybean crushing
capacity and exports have been very successful; Brazil is
presently the world’s largest exporter of soy meal and soy oil
(tables 5.7 and 5.8). Because of this emphasis on crushing
soybeans in Brazil, the country’s exports of whole soybeans
have decreased since their peak in 1975/76 when exports
where 33.5% of domestic production to only 6.3% of total
production in 1982/83. Meanwhile, exports of soybean meal
have increased from 0.588 mmt in 1970/71 to a peak of
8.582 mmt in 1981/82. And exports of soybean oil meal have
grown from 0.003 mmt in 1970/71 to a peak of 1.212 mmt in
1981/82. Address: Ontario, Canada.
8561. Peng, I.C.; Quass, D.W.; Dayton, W.R.; Allen, C.E.
1984. The physicochemical and functional properties
of soybean 11S globulin–A review. Cereal Chemistry
61(6):480-90. Nov/Dec. [113 ref]
• Summary: “The soybean globulin called 11S protein or
glycinin is the major soybean protein in terms of quantity
and most importantly, in terms of functionality. The
physicochemical characteristics of 11S protein relate directly
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to its functional properties.”
“Soybean proteins were initially classified according to
ultracentrifugal analysis into 2S, 7S, 11S, and 15S fractions
(Naismith 1955, Wolf and Briggs 1956).” Address: 1. Food
Science Dep., Purdue Univ., W. Lafayette, Indiana 47907; 2.
Land O’Lakes Corp., Minneapolis, Minnesota 55440; 3-4.
Minnesota Agric. Exp. Station, St. Paul, MN 55108.
8562. Soyanews (Sri Lanka). 1984. Soyabean utilization.
7(4):1, 3, 12. Dec.
• Summary: This is a summary of papers presented at a
“Soyabean Utilisation Workshop,” held in Gannoruwa, Sri
Lanka, from January 14 to 26.” Pages 5-8 are summaries of
the papers, as follows: (1) History of the Sri Lanka Soyabean
Program, by Wilmot B. Wijeratne, former Manager of
the Soyabean Foods Research Centre, Gannoruwa. (2)
Pilot Plant (Soyabean Foods Research Centre), by H.M.E.
Herath, National Co-ordinator, Soyabean Development
Program. (3) The Illinois Group, by L.S. Wei & A.I. Nelson,
INTSOY, Univ. of Illinois. (4) Soya as a crop, by Mervyn
Sikurajapathy, Co-ordinator Cropping Systems Program.
(5) Agronomy, by Cecil Dharmasena, Soyabean agronomist
and Manager, Sri Lanka Soyabean Program. (6) Breeding,
by V. Arulnandhy, Soyabean Breeder, Maha Illuppallama,
ARS [Agricultural Research Service]. (7) Marketing, by C.Y.
Lee and D.E.F. Suraweera. (8) Nutrition, by Prof. Priyani
Soysa, Faculty of Medicine, Colombo. (9) Bakery Products,
by Osita Nwazole of Nigeria. (10) Food habits, by Kenneth
Abeywickrema, Marketing consultant.
Photos show (pages 5 and 9): (1) Soya-based snack
foods on a long table with white tablecloth. (2) Stone used
for dehulling legumes in Sri Lankan homes. (3) Dr. (Mrs.)
Olusla Omueti from Nigeria tries her hand at grinding
soaked soyabeans on the kitchen grinding stone [like the
metate of North America]. (4) Chief Instructress Miss Ellen
Jayawardene, surrounded by people at a cookery lesson.
(5) Workshop participants taking a closer look at prepared
soyafoods.
8563. Warner, K.; Baker, E.C. 1984. Sensory characteristics
and oxidative stability of soybean oil and flour extracted with
aqueous isopropyl alcohol. J. of the American Oil Chemists’
Society 61(12):1861-64. Dec. [12 ref]
• Summary: Soybean flakes extracted with hexane or
aqueous isopropyl alcohol (IPA) were processed to toasted
flours and the miscellas to refined soybean oils. These
products were evaluated for sensory characteristics and
oxidative stability. Sensory analyses of initial oils and flours
indicated good quality products. Initial flavor scores of
IPA-extracted oils and flours were not significantly different
from those of hexane-extracted oil and flour. Flour samples
aged at 49ºC for 1 month and 37ºC for 3 months were rated
slightly lower in flavor score than the initial flours. Flavor
scores of oils decreased after aging but remained acceptable.

Oils extracted with aqueous IPA concentrations of 85% and
90.5% received significantly lower scores than oils extracted
with hexane or 87.7% IPA after 8 hours of fluorescent light
exposure. Oxidative stability measured by the induction
of weight increases of the oils during aging was similar.
Residual solvent flavors were slightly detectable in unaged
IPA flours and in those aged 3 months at 37ºC. Address:
Northern Regional Research Center, Peoria, Illinois 61604.
8564. Friedrich, J.P. 1984. Supercritical fluid extraction. In:
Technology and Product-Mix Forecast–Oils and Fats in 2000
A.D. See p. 69. Based on proceedings of seminar and 39th
Annual Convention of the Oil Technologists Assoc. of India.
Held 11-12 Dec. 1983 at Bombay, India.
• Summary: Supercritical fluids, often referred to as
dense gases, may prove better than hexane, ethanol, and
isopropanol for extracting oil from oilseeds. Address:
Northern Regional Research Center, Peoria, Illinois.
8565. Hesseltine, C.W. 1984. Fermented foods in the Orient
with emphasis on soy sauce. Nihon Shoyu Kenkyujo Zasshi
(J. of Japan Soy Sauce Research Inst.) 10(3):69-92. [39 ref.
Eng; Jap]
• Summary: “Invited lecture given before The Japan
Soysauce Brewers’ Association, November 29, 1983, Tokyo,
Japan.
“Ladies and Gentlemen: I would like to first thank the
Association and its officers, especially Keizaburo Mogi,
President of The Japan Soysauce Brewers’ Association,
for inviting me to give this commemorative lecture and for
paying my expenses to come to Japan. I also would like to
especially thank Mr. Komiya and his staff for making such
excellent arrangements.
“I am indeed honored to be selected to talk about the
safety of shoyu. Let me say immediately, I believe that shoyu
and the other fermented foods made from soybeans such as
miso, natto and tempeh are all safe and healthy foods.
“To introduce the subject, I would like to give you a
little history of the involvement of the Northern Regional
Research Center and myself in the study of fermented foods.
“In 1953, I came from the fermentation industry to the
Northern Regional Research Center as head of the ARS
Culture Collection. I had only a faint perception of how
shoyu was made and had not even heard of miso, natto, or
the other traditional soybean food, tofu.
“Shortly after I came to the Northern Regional Research
Laboratory, I met for the first time a visitor who was an
authority on traditional fermented foods–Professor Kinichiro Sakaguchi of the University of Tokyo. I’m not sure,
but it must have been in the early 1950’s. Our records show
that he received cultures from our collection in 1953, and I
suspect that this was after he visited me.
“As you know, he was one of the founders of the modern
fermentation industry in Japan. His laboratory trained many
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students and much of his work was devoted directly to
fermentations involving the preparation of foods based on
soybeans and cereals. Food was very important to Japan in
the late 1940’s and still is.
“Dr. A.K. Smith of the Peoria Center visited Japan and
China in the late 40’s and recognized the tremendous amount
of soybeans being used in human food. The Western world
had little or no understanding of the importance and use
of these foods in the diet of Oriental people. He strongly
recommended to anyone who would listen that there should
be research on these foods and an exchange of scientists.
“Smith and Lockwood published 2 short papers on soy
sauce and Smith published a detailed report of his travels
entitled ‘Use of United States Soybeans in Japan’ in 1958.
“As a result of this interest, two eminent Japanese
scientists arrived to study traditional soybean foods at Peoria.
One was Dr. T. Watanabe who worked with Dr. Smith on
the nonfermented food, tofu. He later became Director of
the Food Research Institute of Japan. The second was Dr. K.
Shibasaki who worked with me on the miso fermentation.
He was to become Professor of Agricultural Chemistry at
Tohoku University.
“At the time of their arrival, I had no particular interest
in fermented foods, as a matter of fact, I had to look up
what miso was. The only English account I found was 2 or
3 sentences long and mostly inaccurate. I was selected to
work with Dr. Shibasaki because no one else wanted to do
that type of work and because I had charge of the Aspergillus
collection of fungi.
“Before the year was up I became utterly fascinated with
the process of making koji and with the delicious foods that
could be made from the lowly soybean. But even broader
than these studies on fermented foods was the concept of the
solid state fermentation and the enzymes that could be made
with this technique. Ever since that year of work with Dr.
Shibasaki, I have been interested in fermented foods–not just
those used in Japan, but worldwide.
“It also became apparent that there was much to be
learned about the type of food produced: Its nutritional value,
the microorganisms involved, the safety of the food, the
fermentation, and the changes that occur in the fermented
product.
“As a result of this awareness of the importance of
fermented foods, especially those based on soybeans and
cereals, we have published some 86 papers including 5
papers prior to 1953. The first was a study by M.B. Church
on the Chinese angkak fermentation published in 1920.
“Following this work on miso, my associates and I took
an active role in sponsoring research on traditional foods
through funds made available to us under PL 480. This law
allowed dollars that had accumulated in various countries
to be used for research. There were 9 such projects, all
now completed. These are shown in Slide 2. An additional
one in Japan dealt with making cheese from soybeans with

Professor T. Obara.
“Five projects were put in Japan with a total dollar figure
of $164,393. These were completed by 1969. The projects
covered the following subjects: Comparison of Japanese
soybeans for making shoyu, use of soybean grits for making
miso, genetic improvement of Saccharomyces rouxii for
the shoyu fermentation, production of shoyu from dehulled
soybean meals, and evaluation of U.S. soybean varieties
for producing tofu. This latter product, tofu, is sometimes
fermented to make Chinese cheese.
“These projects were placed with institutes such as the
Japan Shoyu Research Institute. Also, it should be noted that
3 of the 5 projects were devoted to shoyu. The money was
well spent: It benefited Japanese consumers and companies,
and it enhanced the export of U.S. soybeans. But even more
important, these studies led us to a better understanding of
each other’s problems.
“Outside Japan we had 4 projects, for a total of
$189,001. Two projects in India involved a study of Indian
fermented foods and an attempt to introduce the tempeh and
ontjom fermentations, using soybeans and other legumes as
the substrate.
“In Taiwan we investigated Chinese cheese, a mold
fermentation of tofu followed by brining. The last project, in
Israel, was an attempt to produce a miso-type food with the
organisms used in miso making.
“Our total expenditure for all 9 projects was $353,394.
“It would be unfair not to list the number of Japanese
scholars who worked with us, either on traditional foods or
on mycotoxins.
“These include: Professor Kazuo Shibasaki, Tohoku
University, Sendai; Dr. Shodo Hara, Research Institute of
Brewing, Tokyo; Mr. Ichiro Ouchi, Central Miso Research
Institute; Mr. Masaaki Kakezawa, Central Research Institute
of Japan Miso Cooperative Industrial Association; Mr.
Akira Seto, Nisshin Oil Mills, Yokohama; Mr. Hiroshi
Kanda, Nisshin Oil Mills, Yokohama; Mr. Eihachiro Kato,
Meiji University (now working on natto); and Dr. Tokuji
Watanabe, Food Research Institute, Tokyo.
“In 1963 Dr. Hwa L. Wang joined our staff, and we
began our first project on fermented foods. This research has
never involved more than one scientist and a technician, but
many organizations have supported foreign scientists to work
with Dr. Wang and myself. We have had scientists besides
those listed above from Japan, from Indonesia, Thailand,
Brazil, Taiwan, and the USA, work with us.
“Two other events should be mentioned that occurred in
the early 1960’s. One was the discovery of the mycotoxin,
aflatoxin, produced by Aspergillus flavus and A. parasiticus.
Both are close relatives of A. sojae and A. oryzae. This toxin
is a carcinogen, a mutagen, and a teratogen. This discovery
immediately raised the question of whether food products
such as shoyu might be poisonous.
“The second event was an agreement between Japan and
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the U.S. to cooperate in the area of natural resources where
there was mutual interest [U.S.-Japan Cooperation on the
Development of Natural Resources, (UJNR)]. One of the
panels established by the agreement in 1964 was the Toxic
Microorganisms Panel, that covered the field of mycotoxins
and bacterial toxins. I was appointed as a charter member
and later became chairman of the U.S. Panel.
“This UJNR activity permitted me to visit Japan in
1966 and allowed me to review the various PL-480 projects
and to see some of the fermented food research and plants.
I was especially impressed by Dr. Tamotsu Yokotsuka of
the Kikkoman Shoyu Company, who was since become a
good personal friend. He and his associates have done a
monumental amount of work on the chemical constituents
of shoyu. The shoyu industry is to be congratulated for
their vision in publishing the nature of many of the minor
constituents in shoyu” (Continued). Address: Northern
Regional Research Center, Peoria, Illinois.
8566. Hesseltine, C.W. 1984. Fermented foods in the Orient
with emphasis on soy sauce (Continued–Document part
II). Nihon Shoyu Kenkyujo Zasshi (J. of Japan Soy Sauce
Research Inst.) 10(3):69-92. [39 ref. Eng; Jap]
• Summary: (Continued): “Another man who made a strong
impression on me during this first trip to Japan was Professor
Tetsujiro Obara, President of the Food Technology Society,
Tokyo University of Education. We had a PL-480 project
with him on the development of foods from enzymatically
treated soybean protein concentrates. He knew the whole
field of food technology in Japan.
“Survey of Mycotoxins in Shoyu: Very early in
mycotoxin research, Dr. Yokotsuka and associates (1967) at
the Noda Institute for Scientific Research investigated the
safety of shoyu, miso, and sake. They examined 73 seed
cultures of Aspergillus but found no aflatoxin. Of these, 27
strains were used for the production of shoyu, 16 for miso,
and 28 for alcoholic beverages.
“These results confirm work reported by Aibara and
Miyaki and Masuda at 1965 scientific meetings in Japan.
“The Aspergillus strains tested produced fluorescence
similar to aflatoxin; however, upon identification and
characterization, they differed markedly from aflatoxin
in chemical structure. Yokotsuka and coworkers have
spent much time in actually identifying these fluorescent
compounds. For example, they isolated flavacol, which
fluoresced; however, when injected inter-peritoneally into
mice, it produced no toxicity.
“Yokotsuka has prepared an excellent review on the
subject of fluorescent materials produced by species of the A.
flavus series (Yokotsuka et al., 1967). He reported that, when
Aspergillus species used in fermented food production were
checked for aspergillic acid, kojic acid, beta-nitropropionic
acid, and oxalic acid, 7 of the 69 strains produced none of
these compounds. Some that were good producers of kojic

acid and aspergillic acid in liquid media failed to produce
in solid media composed of wheat and soybeans, at least
within the usual 2 days’ time for koji production. Recently
he has reviewed the mycotoxin problem in fermented foods
(Yokotsuka and Sasaki 1983).
“In Japan, mycotoxin experts at the Food Research
Institute studied the fluorescent compounds in fermented
foods (Manabe et al. 1968, 1972a and 1972b, 1972c).
“In the first paper they examined 136 strains used in
the fermentation industry. Each mold strain was grown in
Czapek’s medium, and 49 strains gave a blue fluorescence
as does aflatoxin. However, these compounds could not be
aflatoxin because of their different ultraviolet absorption
spectra and their solubility in hexane.
“In the second paper, results were given of screening
108 commercial miso samples, 33 homemade miso samples,
and 28 miso koji samples from all over Japan. Each sample
was tested by thin-layer chromatography, UV absorption,
liquid chromatography, and chick embryo test. No aflatoxin
was found, but 6 samples showed fluorescent materials.
“In the third paper, rice, an ingredient in many
fermentations, was examined for aflatoxin. Of the rice
samples examined, 46 were from Japan and 11 were
imported. No aflatoxin was found and none of the molds
isolated produced aflatoxin.
“In the fourth paper Manabe and Matsuura (1972c)
investigated the fate of aflatoxin in miso. Aflatoxin was
degraded at a pH of 9, but the pH of 95 samples of miso was
between 4-5. Studies, however, showed that aflatoxin added
at the beginning of the fermentation was degraded about
50% for aflatoxins B-1 and G-1 after 1 month.
“The Research Institute of Brewing in Japan did a
very extensive study of Aspergillus for aflatoxin formation
(Murakami et al. 1967, 1968a, 1968b). They examined
214 strains in agar slants and in shaken liquid medium.
Fluorescence of the medium was observed visually by thinlayer chromatography.
“An aflatoxin-producing strain was run as a control.
Of the chloroform solutions prepared from the shake
culture broth, none were found to have the same excitation
wavelength as the aflatoxin producer. The strains examined
included 100 used for sake brewing, 32 for miso production,
and 44 for shoyu brewing. In the second paper by Murakami
et al. (1968a) the industrial Aspergillus strains were cultured
on rice, and most produced fluorescent substances. In no
instance did these compounds have the same absorption
spectrum as aflatoxin.
“In the third paper, 16 strains with the characteristic
morphology of aflatoxin-producing strains were investigated.
These were selected because the conidial heads were green
in old culture; colony reverse was wrinkled and colored;
sclerotia were present; sterigmata and conidiophores were
roughened; and pigment, total acid, and kojic acid were
produced in high yields. No aflatoxins were formed in these
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16 industrial strains, even though they resembled aflatoxinproducing strains.
“Outside Japan, the first study on the safety of
fermented foods made with molds was work conducted in
my laboratory (Hesseltine et al. 1966). We secured 8 moldfermented foods, including samples of shoyu and miso. Each
showed a brilliant blue fluorescence. At that time our assay
was sensitive to 25 ppb. In none of these samples did we
encounter aflatoxin. The fluorescence seen in these samples
had an Rf value of fluorescence in chloroform extracts
different from that of aflatoxin.
“At the same time we investigated 53 strains of A.
oryzae, but none of these produced aflatoxin. We did this
research to determine the safety of foods produced by
fermentation and of these specific strains, some of which
are used to produce enzymes for U.S. food preparations.
Noordervliet (1983) states that there has never been an
instance of food poisoning from commercial fungal enzymes.
“Incidentally, blue fluorescence characteristic
of aflatoxin B-1 often occurs in mold cultures and in
agricultural commodities. For instance, when we surveyed
317 oats samples of various grades in the U.S. (Shotwell et
al. 1968), about one-third showed fluorescence similar to
aflatoxin B-1 and G-1 on thin-layer plates. When these were
assayed in ducklings, no symptoms of aflatoxin toxicity
occurred.
“Tang and Ling (1977) looked at mycotoxins in soy
sauce and miso in Taiwan. The survey included 149 soy
sauce samples from 96 factories and 90 miso samples from
46 markets.
“Each sample was examined by thin-layer
chromatography for 13 mycotoxins, including the 4
aflatoxins and sterigmato-cystin, ochratoxin, citrinin, patulin,
aspertoxin, luteoskyrin, diacetoxy-scirpenol, T-2, and
zearalenone.
“In all these samples, only 1 was positive for aflatoxin
G-2, representing 0.7% of the soy sauce samples. The actual
aflatoxin level was not stated. Shoyu plants that I saw in
Taiwan were much like those of Japan.
“The mutagenicity of soy sauce was investigated by Lin
et al. 1979, using the Ames test. When the soy sauce was
treated with 2000 ppm of nitrite, a mutagenic substance was
demonstrated. The most active molecule was found when
2000 ppm of nitrite was used at a pH of 3. Ascorbic acid
prevented the formation of the mutagenic product(s). This
was an unusual situation, because only the soy sauce treated
with nitrite led to this mutagenic effect.
“Purchio (1976) studied 20 samples of miso in Brazil
and found 3 positive for aflatoxin. Of the miso samples, 18
were prepared in small industries and 2 were homemade. The
highest level encountered was 0.14 mg/100 g.
“Laboratory studies were made by Kinoshita and
Shikata (1965) in the U.S. using Aspergillus oryzae to
inoculate polished rice. The laboratory koji when fed to rats

and mice resulted in no weight gain and in necrosis of the
liver.
“There is no evidence that the cultures used in this study
were in fact A. oryzae. The workers should have used strains
identified by experts to make these experiments valid.
“Kinosita et al. 1968 obtained 24 samples of miso,
katsuobushi and mold starters from Japan. They stated that
none of these produced aflatoxin, although some strains did
produce blue and green fluorescent materials.
“In their summary they state ‘To prevent occurrence
of toxic agents in fermented foods, it was recommended
to avoid the use of toxic strains of fungi and to eliminate
contamination of undesirable strains of fungi.’
“Two Thailand investigators (Sripathomswat and
Thasnakorn 1981) surveyed aflatoxin-producing fungi
in fermented foods and beverages. Among these were 20
samples of shoyu and 20 of bean sauce. Aspergillus flavus
was found in some of the shoyu, but these strains did not
produce aflatoxin and no aflatoxin was detected in the shoyu.
“Work done at the University of Georgia (Maing et al.
1973) showed that if an aflatoxin-producing strain was used
in making shoyu, aflatoxin would remain in the shoyu for at
least 6 weeks. However, when Lactobacillus delbrueckii was
incorporated in the fermentation, the level of aflatoxin was
reduced 45%. It is not clear what happened to the aflatoxin
that disappeared.
“Another type of study was the long-term effect of
feeding shoyu to rats” (Continued). Address: Northern
Regional Research Center, Peoria, Illinois.
8567. Hesseltine, C.W. 1984. Fermented foods in the Orient
with emphasis on soy sauce (Continued–Document part
III). Nihon Shoyu Kenkyujo Zasshi (J. of Japan Soy Sauce
Research Inst.) 10(3):69-92. [39 ref. Eng; Jap]
• Summary: (Continued): “MacDonald and Dueck (1976),
evaluated the effect of shoyu fed at high levels over a
long period of time. Of the 100 rats involved, 50 had been
subjected to fundusectomy, an operation in which the
parietal cell area of the stomach is removed; this procedure
reportedly increases susceptibility of the animals to gastric
cancer.
“The rats were fed standard laboratory diet to which 50
ml of shoyu was added per 100 g meal per day.
“The results showed that 15 intact rats receiving shoyu
were healthy at 33 months compared to only 7 of the
intact controls. Of the 45 rats operated upon, breast tumors
developed in 10 control rats; but none developed in those
receiving shoyu. The authors concluded that shoyu did not
appear to be a carcinogen; its prolonged use did not impair
health or longevity. The authors state ‘The longest lived,
most active, and apparently most healthy rats were those
with an intact stomach that were fed shoyu.’
“Safety of the Fermentation Substrates: In considering
the safety of shoyu four aspects need to be considered.
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The first deals with the safety surveys of shoyu already
reviewed above. The second covers the ingredients used in
the fermentation, namely roasted wheat, soybeans, and salt.
The third involves the fermentation and the microorganisms,
and the fourth is concerned with the safety of the finished
product.
“The finished shoyu either has been pasteurized or a
preservative has been added. The product has its own built-in
protection, such as high salt and low pH. This aspect will not
be considered further.
“However, wheat and soybeans are potential sources of
mycotoxins produced either in the field or in storage before
koji making. To these two commodities may be added rice,
which is used in making miso koji.
“Several papers cover the subject of the safety of the
ingredients to be fermented. Wheat was surveyed in the
U.S., where we collected 531 commercial samples at random
representing all grades, including 100 samples from the
poorest wheat grade (Shotwell et al. 1969a). Of all these
wheat samples, only 2 samples found in the poorest grade
(never used in human food) contained aflatoxin, and these
assayed only 7 ppb of aflatoxin B-1 and 2 ppb of aflatoxin
G-1. These levels are far below the FDA’s guideline of 20
ppb.
“When the two positive samples were tested in the
duckling test for aflatoxin, the results were inconclusive.
“This past year we examined a number of wheat samples
from Kansas and Nebraska, and we detected 26 wheat
samples on which Aspergillus flavus had grown (unpublished
work). However, assay of these wheat samples for aflatoxin
were all negative and, in fact, the six A. flavus strains isolated
failed to produce aflatoxin even when grown under ideal
conditions. This wheat had grown under very humid wet
conditions not at all typical of normal growing conditions
encountered in the U.S. wheat belt.
“In our earliest work in 1966 (Hesseltine et al.), we
evaluated wheat, rice, and soybeans as substrates for
production of aflatoxin. The following Slide 6 shows
the results. The assay data is in micrograms of aflatoxin
produced per gram of substrate.
“It is obvious that wheat, if inoculated with good
strains of Aspergillus flavus, can generate a large yield of
aflatoxin. However, it should be noted that the soybean is a
poor substrate for aflatoxin production even under the best
production conditions known. It is also evident that rice is
the best substrate for aflatoxin production. Other studies
show rice to produce more aflatoxin than either peanuts
or sorghum. In fact, most of the aflatoxin produced for
laboratory studies is produced from rice.
“The question can be raised as to other mycotoxins in
wheat and soybeans. In a study of wheat from the eastern
part of the U.S., where more moist conditions exist, 102
samples of wheat were collected and assayed for aflatoxin,
ochratoxin and zearalenone (Shotwell et al. 1977). No

ochratoxin or aflatoxin was detected in wheat. However,
zearalenone (not a carcinogen but affects reproduction in
animals) was found in 19 of 42 samples of wheat from
Virginia. Half of these samples had been collected because
they were moldy. The levels were 0.36-11.05 ppm
“On the other hand, in the above survey 180 samples of
soybeans from Virginia, Illinois, Iowa, Minnesota, Nebraska,
Alabama, Arkansas and Texas showed no aflatoxin,
zearalenone, or ochratoxin to be present.
“Earlier we had surveyed 866 soybean samples from
all grades from 2 different crop years for the presence of
aflatoxin (Shotwell et al. 1969b). Only 2 samples contained
aflatoxin by thin-layer chromatography and the duckling test.
These 2 samples were in the lowest grade and assayed 10
ppb and 7 ppb B-1 and 0 ppb and 4 ppb of G-1. These were
well below FDA guidelines, which are still used in the U.S.
“Recently we made a study in Virginia, in which we
had about 100 samples of wheat collected on each of 5
successive years (1976-1980) from trucks delivering grain
to elevators. These samples were analyzed for aflatoxin,
zearalenone and ochratoxin A (Shotwell and Hesseltine
1983).
“In no year was any wheat found to be contaminated
with any of these mycotoxins. This is in contrast with corn,
where each year about 25% of the corn samples contained
aflatoxin.
“The state of Virginia was selected for the 5-year survey
because the weather is often rainy and humid, and aflatoxin
was known to be present in corn. Corn and wheat are both
produced in quantity in that state, and climatic conditions
vary a great deal from one part of the state to another.
“The one reference to aflatoxin being found in soybeans
is a paper by Bean et al. 1972. These soybeans were grown
in 1971 in Maryland, which had an above average rainfall
during late summer and fall. The 28 samples were heavily
molded in the field, and aflatoxin was found in 14 samples.
Certainly, these samples would not have been used in food.
Later study by FDA showed these samples did not contain
aflatoxin.
“On the other hand, Howell (1970) reported that of
1232 samples of soybeans his laboratory had examined,
only 11 contained Aspergillus flavus, but the samples were
not assayed for aflatoxin. In a second study during 1965 and
1966, 3100 samples were examined but no A. flavus was
isolated. Howell, who is a soybean expert, suggests that
soybeans are safe from mycotoxins because (Slide 9):
“1. Leaves of the soybean are shed prior to maturity so
the pod are exposed to the sun.
“2. Maturation occurs rapidly. The moisture level falls
from 65% to less than 20% in as short as 3 days.
“3. At harvest the moisture level is below where mold
growth occurs (12%).
“4. The soybean may contain a mold inhibitor. We have
demonstrated this in the case of Rhizopus.
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“5. The seeds are enclosed in a protective pod until
harvested and the seed coat is hard and tight about the seed.
(end of Slide 9).
“The final paper deals with a laboratory study of 16
soybean varieties, which were cracked, sterilized, and
inoculated individually with 5 different aflatoxin-producing
strains of A. flavus and A. parasiticus (Shotwell et al. 1978).
Aflatoxin appeared under these ideal conditions (using the
best aflatoxin strains available). The amount of toxin formed
depended on the soybean variety and the mold strain used.
The average levels of aflatoxin were greatly below that
encountered with other commodities.
“For example, rice gave 467 mg/g as compared to the
average of 16 soybean varieties of 56 μg/g. We can conclude
that the wheat and soybeans used in making shoyu are free of
toxins.
“Although rice is not used in shoyu manufacture, it
is the commodity used in the production of koji for miso.
The surveys of rice for toxins indicates it is a very clean
commodity. This is because rice is a crop usually raised for
food and hence it is more carefully harvested and stored”
(Continued). Address: Northern Regional Research Center,
Peoria, Illinois.
8568. Hesseltine, C.W. 1984. Fermented foods in the Orient
with emphasis on soy sauce (Continued–Document part
IV). Nihon Shoyu Kenkyujo Zasshi (J. of Japan Soy Sauce
Research Inst.) 10(3):69-92. [39 ref. Eng; Jap]
• Summary: (Continued): “Only papers on the safeness of
rice will be mentioned. Matsuura et al. (1970) collected 46
samples of Japanese domestic rice and 11 of imported rice,
along with 28 samples of miso koji. They reported that no
aflatoxin was found in any of these samples.
“Schroeder (1970) surveyed American rice for toxins,
stating that studies showed rice was an excellent substrate
for production of A. flavus. In fact, at our laboratory, rice is
the substrate of choice for producing quantities of aflatoxin.
Schroeder notes that Aspergillus flavus spores, are often
associated with rice. He found A. flavus-infected rice from
the 5 major producing states in the U.S., but not all the
isolates were aflatoxin producers. He did not report any rice
to contain aflatoxin, but he made the point that the efficient
systems of drying, conditioning, and storing prevent the
production of aflatoxin.
“Stoloff (1977) of the FDA reported that an examination
of 170 rice samples showed only 1 positive for aflatoxin, and
even this sample contained only 5 μg/kg.
“Rice like soybeans seems to be a very safe substrate.
“On the other hand, Lucas et al. (1971) reported on the
mycotoxin contamination of rice in Vietnam. A total of 139
samples of rice were obtained from markets and storage
areas around Saigon. They found 31% to be positive, with
the higher percentage in the cheaper grades of rice; however,
the levels were not determined. Only the samples with

aflatoxin over 20 ppb were recorded, since a minicolumn was
used.
“The Fermentation and the Microrganisms: The
production of soy sauce is a very large industry. For
instance, a recent paper by Dai (1983) states that the daily
consumption of shoyu in China is 15-20 ml per person per
day, or an amount of 5.4 liters per person per year. If one
assumes a modest population figure of China of 900,000,000
people then about 4,860,000,000 liters of shoyu are
consumed each year.
“The possible hazards from bacterial food poisoning are
practically nil in shoyu and miso. For example, Clostridium
botulinum grows in an anaerobic condition to produce
toxin. This bacterium cannot produce toxin below pH 4.8.
This sensitivity to acid environments increases as salt
is added. Thus with 6.5% NaCl, the pH must be neutral
to form the botulin toxin. Figures I have seen for shoyu
indicate a content of 17-18% NaCl and a pH of 4.7 to 4.8,
thus excluding any possibility of toxin formation. Even if
the NaCl is reduced by half, no problems can develop; for
example, in the new low-salt shoyu now on the market.
“We therefore must consider the problem of
microorganisms, because Aspergillus oryzae and A. sojae
are closely related to Aspergillus flavus and Aspergillus
parasiticus. All of these cultures have a greenish colony
color and are very much alike in their growth characteristics
and morphology. The latter two species, A. flavus and
A. parasiticus, produce a group of closely related toxins
known as the aflatoxins. These compounds are carcinogenic,
mutagenic, and teratogenic. That is, they can cause cancer,
produce mutations, and cause abnormalities in fetuses of
experimental animals and presumably of man.
“The question is now asked concerning fermented foods,
‘If the A. oryzae and A. flavus species are so closely alike,
why have the aflatoxins not been a problem?’ Several factors
account for this:
“1. Any chance spores of A. flavus that might get into the
koji would be overwhelmed by the huge A. oryzae inoculum.
“2. Recently Wicklow (1983a) in my laboratory
has studied the conidial germination rate of wild and
domesticated yellow-green aspergilli. Five strains of each
species were used in the study. He discovered that the
conidia of domesticated A. oryzae and A. sojae strains
germinated approximately 3 hours faster than wild strains of
A. flavus and A. parasiticus.
“A summary of this germination data is shown in Slide
10. This data is the average germination time of 5 strains of
each species.
“Wicklow believes (1983b) that A. oryzae and A. sojae
do not exist in nature but are actually selected strains of
A. flavus and A. parasiticus, which have lost their toxinproducing ability and become adapted to use in koji.
Besides losing their ability to produce aflatoxins, they have
had growth and morphological changes. Hence, they have
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been selected for rapid conidial germination. In a 2-day
fermentation of koji, a 3-hour jump over A. flavus would be a
great advantage in producing mycelium.
“3. The process for making koji typically requires
48 to 72 hours (Yokotsuka 1981). On the other hand, not
much aflatoxin is formed in 48 hours in rice under optimum
conditions of temperature, heavy inoculum, and aeration;
aflatoxin formation peaks at 5 days. A chance contamination
of a few spores of a toxigenic A. flavus strain would take
much longer to produce any appreciable amount of toxin
(Shotwell et al. 1966).
“4. In the preparation of koji, the substrate is sterilized
so that the natural inoculum which might be in either the
wheat or the soybeans would be killed. Thus, the only source
of the aflatoxin molds would be either in the rooms where
koji is made or from the air.
“5. The aflatoxin-producing aspergilli cannot grow under
the anaerobic conditions found in the fermenting tanks.
“In a general paper, Wang and Hesseltine (1981)
discussed the following factors contributing to the safety of
fermented foods:
“1. Cleaning, soaking, and cooking of the substrate prior
to fermentation. This removes and kills all microorganisms.
“2. Use of salt, which eliminates food-poisoning
bacteria.
“3. Formation of acids in the fermentation.
“4. Some microorganisms, such as Rhizopus, produce
antibiotic factors.
“5. Alcohol may be produced during the fermentation.
“6. There may be low surface moisture on solidsubstrate fermentations, which excludes growth of bacteria.
“7. Some fungi, such as Rhizopus and Neurospora,
destroy aflatoxin during fermentation.
“8. All or part of these factors are working towards
destroying bacteria and undesirable molds. Thus a
combination of low pH, alcohol and salt together are
effective in eliminating most bacteria, including all the foodpoisoning and infectious bacteria.
“Care must be used in judging reports of toxin
production by strains of Aspergillus oryzae. For example,
El-Hag and Morse (1976) reported that Aspergillus oryzae
NRRL 1983 used in China for shoyu production produced
large amounts of aflatoxins.
“When this strain from their investigation was examined
by Fennel (1976), it was found to have been contaminated
(probably by mites) by another species, A. parasiticus,
which is a good aflatoxin producer. In our laboratory, NRRL
1988 does not produce any aflatoxin under any condition.
Two other reports on the same problem support Fennell’s
observations.
“Finally, I would like to mention that there is a possible
problem with shoyu; this is the high sodium chloride content.
Recently there has been much alarm about salt in our diet
from any source. Salt is believed to be a negative factor in

circulatory diseases, and therefore our sodium intake should
be reduced.
“It is encouraging to see that methods have been
developed in the manufacture of shoyu to reduce the salt
level without affecting its wonderful flavor.
“Conclusions: I would like to summarize the evidence
for the safety of shoyu and other fermented foods.
“1. The ingredients for shoyu, wheat and soybeans, are
devoid of toxins. Soybeans seem to have great resistance to
aflatoxin formation. This means these are safe commodities
as received at the shoyu plant.
“2. The koji molds have been extensively investigated
under koji production conditions and none are toxin
producers. Only tested strains should be used in production.
“3. The short time it takes to produce koji would nearly
exclude the growth and aflatoxin production by chance
contamination of A. flavus.
“4. Such a large amount of inoculum of the koji molds is
used, that other mold contaminants could not compete.
“5. The koji mold spores germinate much faster than
those of the toxin-producing fungi.
“6. Because of the salt, the low pH, and the anaerobic
condition, bacterial poisoning does not occur.
“7. Many surveys of shoyu and miso show the absence
of toxins.
“8. The negative reports on A. oryzae-producing
mycotoxins can be discredited.
“9. The same points made above on the safety of shoyu
apply to miso and tempeh.
“I have tried to present the evidence for the safety
of shoyu as well as the unfavorable information. The
overwhelming evidence conclusively supports the thesis that
shoyu and miso are safe foods.
“May I again thank all of you for your kindness in
inviting me to talk to you and for your efforts in making the
Rising Sun Award possible.
Note: The Order of the Rising Sun (Kyokujitsushô) is a Japanese order, established in 1875 by Emperor
Meiji of Japan. The order is awarded to those who have
made distinguished achievements in the following fields:
international relations, promotion of Japanese culture,
advancements in their field, development in welfare or
preservation of the environment. There are 8 classes of the
award.
On 25 Nov. 1983 Dr. Clifford W. Hesseltine of the
USDA’s Northern Regional Research Center (NRRC, Peoria,
Illinois) received the award of the Third Class of the Order
of the Rising Sun from the Emperor of Japan in recognition
of the meritorious services he has rendered: proving the
safety of Japan’s traditional fermented foods, training
Japanese scientists, and promoting technical cooperation in
the field of food fermentation between the United States and
Japan. Address: Northern Regional Research Center, Peoria,
Illinois.
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8569. Aldrich, R.J. 1984. Weed-crop ecology: Principles in
weed management. North Scituate, Massachusetts: Breton
Publishers. Div. of Wadsworth, Inc. xiii + 465 p. Illust.
Index. 24 cm. [165* ref]
• Summary: The Preface begins: “The emergence and
development of selective weed control may well be the most
important advance of the century in agriculture.” Contains
a good glossary on weeds and weed management. Address:
Agronomist, USDA, Prof. of Agronomy, Univ. of MissouriColumbia.
8570. Bromfield, Kenneth R. 1984. Soybean rust. American
Phytopathological Society, 3340 Pilot Knob Rd., St. Paul,
MN 55121. 65 p. Monograph No. 11. [124 ref]
• Summary: This monograph is one of the most important
contributions to the understanding of soybean rust. The
author reviews the importance of leaf rust in countries where
the disease occurs and gives detailed information for each
country about when the disease and pathogen were first
recorded.
The disease is caused by Phakopsora pachyrhizi Sydow.
Research on soybean rust...
Early reports on soybean rust in Asia include Japan
1902, India 1906, Taiwan 1914, and Philippines 1914.
The section titled “The Americas” (p. 7) states: In the
Americas, the soybean rust pathogen has been reported on a
number of leguminous species as P. pachyrhizi or as one of
its synonyms, the most common being P. vignae. Countries
from which the pathogen has been reported and the year of
first report are: Puerto Rico (1913), Mexico (1917), Cuba
(1926), Trinidad (1926), St. Thomas (1926), Colombia
(1933), Guatemala (1940), Brazil (1940 as P. crotolariae,
1979 as P. pachyrhizi), Venezuela (1943), Chile (1962), and
Costa Rica (1976).
Note: Letter (e-mail) from Morris Bonde, USDA / ARS
[Agricultural Research Service] Foreign Disease–Weed
Science Research Unit. 2005. April 6. The rust reported on
soybeans on all these Western Hemisphere countries can
be assumed to be Phakopsora meibomiae. Address: USDA
ARS, Plant Disease Research Lab., Fort Detrick, Frederick,
Maryland 21701.
8571. Doersch, R.E.; Doll, J.D.; Harvey, R.G.; Wedberg,
J.L.; Grau, C.R.; Kenney, J.F. 1984. Pest control in
soybeans–1984. University of Wisconsin, Cooperative
Extension Service No. A2782. 38 p.
• Summary: Contents: Pest control and pesticides: Integrated
pest management. Weed control. Insect control. Disease
control. Applying pesticides. Index to tables.
“With the large-scale development of synthetic organic
pesticides during and following World War II, the use of
chemicals began to alter our fundamental approach to pest
control... According to the USDA, there has been a five-

fold increase in pesticide use since 1950. Approximately 7
pounds of pesticides are now used each year for every man,
woman, and child in the U.S... Problems associated with the
use of pesticides have become all too obvious: pest resistance
to the chemicals we use, resurgence of pest populations,
secondary pest outbreaks, the increasing cost of pesticides
and environmental concerns.”
“Recognition of the problems associated with pesticide
use has encouraged the development and utilization of
alternative pest control techniques. Attention is being
directed to the coordinated use of multiple tactics, an
approach known as integrated pest management (IPM). IPM
is by no means a new concept; some forms of integrated pest
control have been practiced for centuries. The significance
of today’s IPM concept is that it is based on a scientific and
systematic approach... IPM is not, as such, an anti-pesticide
concept.”
“In 1972, after substantial public debate and 2 years of
intensive study, Congress enacted the Federal Environmental
Pesticide Control Act (FEPCA) as a significant amendment
to the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) of 1947.” Address: Madison, Wisconsin.
8572. Kogan, Jenny. comp. 1984. International directory of
soybean entomologists 1984. Urbana-Champaign, Illinois:
Soybean Insect Research Information Center (SIRIC). 45 p.
22 cm.
• Summary: Entomologists are listed alphabetically
by country, and within each country, alphabetically by
surname. There is a country index and a name index. SIRIC
“was established in 1969 to search, store, and retrieve the
expanding worldwide literature of arthropods associated with
soybeans. SIRIC is a component of the Soybean Entomology
Program of the Section of Economic Entomology, Illinois
Natural History Survey, where the Center is housed. SIRIC
is funded mainly by the International Soybean Program
(INTSOY) of the College of Agriculture, University of
Illinois at Urbana-Champaign. Additional funding has been
provided by the Consortium for Integrated Pest Management,
a U.S. Department of Agriculture sponsored program through
Texas A&M University.” Address: Soybean Insect Research
Information Center, Univ. of Illinois Natural History Survey.
8573. Perkins, David S. 1984. The history of Drackett.
Cincinnati, Ohio. 18 p. (Unnumbered). 21 cm.
• Summary: This interesting history, containing many
photos, was written for in-house use to update the company’s
history and to commemorate the company’s 75th anniversary
in 1985. “Another new venture begun in the 1930’s was
soybean extraction. The Company’s goal was to provide raw
materials from which other products could be developed. At
the pilot plant, built in 1937, research led to the development
of industrial proteins [probably ‘alysol’] which could be used
for manufacturing paints, adhesives, emulsifiers, and shoe
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polish. Scientists in the Nutrition Laboratory experimented
with soybean products as animal feed.
“In 1940, Drackett completed building a soybean
extraction plant and storage silos in Sharonville, several
miles north of the Spring Grove Avenue headquarters. A
year later the plant was operating round the clock producing
soybean oil, and soybean meal for cattle feed. By 1945
Drackett was one of the largest soybean processors in the
Midwest.
“In 1946 Drackett began using soybean products to
make molding powder and plastic preforms for the molding
industry. During this time Drackett research also developed
a textile fabric, Drackett Soybean Azlon, which could be
blended with rayon and either wool or cotton.
“Another soybean product Drackett marketed was
Charge Dog Candy [Charge Candy for Dogs, launched in
about 1949 and first mentioned in the 1949 annual report].
Its ingredients included soybeans and bone meal, and the
product was to be used as a reward for training, as a special
treat, and as a supplement to a dog’s regular diet [Apparently
dog’s dated it.]
“As in other industries, World War II strongly
affected Drackett. The business suffered from limited raw
materials, manpower, and equipment... The Company did
supply soybean fats, oils, and protein food materials to the
Department of Agriculture... Once the war was over, the
company quickly grew. It nearly doubled in size–from 225
employees in 1942 to 522 in 1945. More growth resulted
from public financing in 1944, which provided funds for
additional equipment and research.”
“Although soybean extraction had helped the Company
through World War II, post war conditions began to make the
operation less profitable. In 1957 management decided to sell
the Sharonville plant in order to concentrate Company efforts
on researching, manufacturing, and marketing household
cleaning products.”
A page of photos shows: (1) The Sharonville soybean
processing plant with its new silos. “By 1945 Drackett
was the largest soybean processor in Ohio.” (2) A sack of
Ortho Protein, which had many industrial uses, including
as a component for manufacturing shoe polish, paint, and
adhesives. (3) A case of Charge Dessert for Dogs. (3)
During World War II there was a shortage of cloth. Roger
Drackett (left), his father Harry, Robert Boyer, and one
other employee are shown “examining socks and a blanket
made with Drackett Soybean Azlon. After World War II, the
development of other synthetics made it less profitable to use
soybean fibers for manufacturing cloth.”
In 1948 Roger Drackett became president and an era of
expansion began. In 1948 The Drackett Company of Canada,
Ltd. was established as a subsidiary to produce and sell
Drano and Windex in Canada. In 1957 and 1958 Drackett
made its first bid for the night time television audience
with sponsorship of two of America’s favorite programs,

“Wagon Train” and “Maverick.” By 1963 Drackett also had
branches in West Germany, England, and Australia. In 1964
Drackett stock, which had been public since 1944, was first
listed on the New York Stock Exchange. In that year sales
were $58,476,246 and net profits were $5,053,679. In 1965
Bristol-Myers acquired Drackett. In 1968 marketing for
Metrecal and Nutrament was transferred to Drackett from
another Bristol-Myers division. In 1972 Roger Drackett
retired. As of 1984, Drackett products that are first in their
category include: Windex glass cleaner, Drano drain cleaner,
Vanish bowl cleaners, Renuzit air fresheners, O-Cedar mops
and brooms, Endust dust and cleaning aid, Nutrament fitness
and energy food, and Twinkle, a paste cleaner for silver
or copper-clad kitchen utensils. Address: Director, Public
Relations, The Drackett Co., 201 East Fourth St., Cincinnati,
Ohio 45202-4178. Phone: 513-632-1500.
8574. Saito, Akio. 1984. [Chronology of soybeans in Japan,
1970 to 1984] (Document part). In: Akio Saito. 1985. Daizu
Geppo (Soybean Monthly News). Feb. p. 16-18. [Jap]
• Summary: 1970–Soybean cultivation area in Japan drops
to 95,500 ha, falling below 100,000 ha for the first time.
Soybean cultivation area in Japan is nearly 10% of total
cultivation area for all crops.
1970–Soybean imports rise to 3,243,790 tonnes, passing
3 million tonnes for the first time.
1972–Production of defatted soybean meal reaches
2,035,000 tonnes, topping 2 million tonnes for the first time.
Production has risen 2.8 fold during the past decade.
1972–Production of deep-fried tofu pouches (aburage)
reaches 200,000 tonnes.
1973–Soybean imports reach 3,635,000 tonnes, up 7%
over last year despite U.S. export regulations.
1973–Some 2,740,000 tonnes of soybeans, representing
about 80% of all soybeans in Japan, are crushed to make soy
oil. 1973 Jan. 27–An extraordinary Cabinet meeting is held
and the decision is made to import soybeans from the USA
urgently. The price of soybeans in late 1972 was 3,000 yen
per 60 kg sack but now it has become very difficult to get
them even if you pay 15,000 yen per 60 kg. Soybeans are
called “yellow diamonds.”
1973 June 27–President Richard Nixon sets new
regulations for U.S. soybean exports. These give the
Japanese tofu, miso, and soy oil industries a big “shock.”
1973 July 6–The Japanese government passes a new law
that forbids soybean brokers or sellers in Japan from buying
up and selling at inflated prices 16 important items–including
soybeans.
1973 July 12–The Japanese Department of Commerce
announces that it permits the export of soybeans for special
food uses, such as tofu and high-quality misos, which were
planted under previous contracts.
1973 Sept. 7–The U.S. Department of Agriculture
removes all regulations that concern exports of agricultural
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products.
1973 Oct. 17–OPEC nations decide to regulate the
production and supply of crude petroleum. This leads to
huge price increases in petroleum products–known in Japan
as the “oil shock.” Japanese buy up toilet paper and wash
detergents causing much confusion.
1974–Good quality miso now retails on average for 251
yen/kg, up 22.4% from last year. The average retail price of
shoyu in Tokyo is 434 yen for 3 liters, up 33.5% from last
year.
1974 Feb.–The Japanese Ministry of Agriculture and
Forestry asks manufacturers of tofu, natto, deep-fried tofu
pouches, and dried-frozen tofu to reduce the retail prices of
their products to the levels they were at in November 1973.
1974 July 30–In order to get rid of AF2 (a preservative
widely used in tofu), the City of Tokyo decides to make a
public announcement of all foods which may contain AF2
and announces that food inspections will start immediately,
on August 1.
1974 Aug.–The Japanese Ministry of Public Welfare
forbids the usage of AF2.
1974 Oct.–The JAS food certification system, formerly
applied to widely distributed foods, is applied to tofu, natto,
konnyaku, etc., which are foods that are distributed over a
small area.
1975–The typical price of Tofu in Tokyo is 60-70 yen
per 300 gm. Yet in supermarkets it averages 50 yen, and
some sell it for as little as 25 yen.
1976–Soybean production in Japan drops to 109,500
tonnes, the lowest level since 1878 when production statistics
started to be recorded.
1978–The soybean cultivation area reaches 127,000 ha,
topping 100,000 ha for the first time in 9 years.
1978–Soybean imports rise to 4,260,000 tonnes, topping
4 million tonnes for the first time. This is 4.5 times as much
soybean imports as 20 years ago.
1978 Aug.–Unbranded generic foods, such as shoyu,
miso, and salad oil, start to be sold. They retail for about
30% less than major branded products.
1979–Tofu production continues to rise, reaching
1,114,000 tonnes, and topping 1.1 million tonnes for the first
time.
1980–Production of natto reaches 153,000 tonnes, up
33% compared with 10 years ago (when it was 115,000
tonnes).
1981–The area occupied by registered soybean varieties
rises to more than 60% of total soybean area.
1981 Per capita consumption of miso drops below 6 kg/
year to 5.9 kg/year, down 30% compared with 20 years ago
(when it was 8.4 kg) This is a reflection of the health food
movement in Japan.
1981 Sept.–Dr. Hirayama of the National Cancer Center
announces that miso soup has some effect on lowering the
death rate from stomach cancer, stroke, and sclerosis of the

liver.
1981 Nov.–The Ministry of Agriculture and Forestry
announces JAS (Japanese Agricultural Standards) for
soymilk. The soymilk boom starts. The total yen value of
the soymilk by all major Japanese manufacturers is 5,000
million yen.
1982–There are now 77 registered varieties of soybeans
cultivated in Japan. Two of these (Norin 1-go and Norin
5-go) have a Norin [Ministry of Agriculture] number, and 25
have various place names.
1982–Production of soybeans in Japan this year is
226,300 tonnes, and soybean imports are 4,344,000 tonnes–
which is only 5% self sufficiency.
1982–Per capita consumption of soy oil rises to 5.1 kg,
topping 5 kg for the first time. It is 3 times higher than it was
3 years ago.
1982–Production of defatted soybean meal reaches
2,800,000 tonnes–up 38% over the last 10 years.
1983–Production of soymilk in Japan rises to 116,724
tonnes, topping 100,000 tonnes for the first time. It has risen
71% during the past year.
1983–Per capita consumption of soybeans in Japan is
5.8 kg, up 3.6% during the past year.
1984–The use of soymilk as a beverage is declining in
Japan. The movement to use more soymilk as an ingredient
in foods (such as noodles, breads, ice creams, and creamy
soups) is becoming more active.
1984–Soybean yields in Japan reach 1,770 kg/ha, an
all-time record. The old record was 1,540 kg/ha in 1982.
Address: Norin Suisansho, Tokei Johobu, Norin Tokeika
Kacho Hosa.
8575. SilverPlatter Information, Inc. 1984--. AGRISEARCH
(Computerized databases). [75000* ref. Eng]
• Summary: AGRISEARCH incorporates five databases
covering agriculture, food, and nutrition–worldwide. The five
are: CRIS from the U.S. Department of Agriculture (USDA);
ICAR (Inventory of Canadian Agri-Food Research) from the
Canadian Agricultural Research Council; ARRIP (Australian
Rural Research in Progress) from the Australian Standing
Committee on Agriculture; SIS from the Special Program
for African Agricultural Research (SPAAR, World Bank,
Washington, DC); and AGREP (the permanent inventory of
AGricultural REsearch Projects) from the Commission of the
European Communities. The coverage is up to 10 years and
the database contains 75,000+ records. About 5,000+ records
are added annually. Address: 100 River Ridge Dr., Norwood,
Massachusetts 02062-9742. Phone: 1-800-343-0064.
8576. List, G.R.; Friedrich, J.P. 1985. Processing
characteristics and oxidative stability of soybean oil
extracted with supercritical carbon dioxide at 50ºC and 8,000
psi [pounds per square inch pressure]. J. of the American Oil
Chemists’ Society 62(1):82-84. Jan. [8 ref]
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• Summary: The resulting product is comparable to a
hexane-extracted degummed oil. However hexane-extracted
degummed soybean oils exhibit better oxidative stability
because phosphatides, which are natural antioxidants, are
essentially absent in oils extracted with supercritical carbon
dioxide. Address: Northern Regional Research Center,
Peoria, Illinois.
8577. Logan, Terry J.; Miller, Robert H. 1985. Effects of
low application rates of digested sewage sludge on yield
and elemental uptake of corn, soybeans, and wheat. Ohio
Agricultural Experiment Station, Research Bulletin No.
1167. 19 p. Jan. [6 ref]
• Summary: Contents: Introduction. Methods and materials:
Methods of sludge analysis, Methods of soil analysis,
Methods of plant analysis. Results and discussion. Summary.
In 1978 various departments of the university “entered
into a cooperative agreement with the Ohio Farm Bureau
Federation and the USEPA Municipal Environmental
Laboratory to conduct a demonstration research project on
utilization of municipal sewage sludge on Ohio farmland.”
Municipal sewage sludge applied to farmland at 5.5
to 13 metric tons per hectare had no effect on soybean
yields. This sludge applied at rates of 13 mt/ha or less is a
good source of nitrogen and phosphorus, gives corn yields
similar to those obtained with fertilizer, and shows little
accumulation of trace metals (such as cadmium or zinc) in
edible grain. Address: OARDC, Wooster, Ohio.
8578. Nelson, A.I.; Wei, L.S. 1985. Utilization of whole
soybeans–INTSOY basic concepts. In: 1985. Sri Lanka
Soybean Utilization Training Program and Workshop:
Proceedings. See p. 205-23. [9 ref]
• Summary: The University of Illinois’ involvement in
commercial utilization of whole soybean foods was started in
a very limited manner in 1969, when the Illinois group made
a limited survey of food products containing soy components
which were presently on sale on the U.S. market. That year
only two other U.S. organizations were engaged in utilization
research on foods made from whole soybeans: Cornell Univ.
at Ithaca and Geneva, New York (liquid soy beverages), and
the USDA Northern Regional Research Laboratory at Peoria,
Illinois (dry/powdered soy beverage).
Research work was started at the University of Illinois
in January 1970 by Wei, Steinberg, and Nelson of the Univ.
of Illinois, Dept. of Food Science, Processing-Engineering
Group. A second Processing-Engineering Group in the Dep.
of Food Science began to publish their work on soybean
utilization in 1977. Located in the Dairy Manufacturers
Building, they included researchers Munir Cheryan and O.
Omosaiye, who did pioneering work on ultrafiltration. A
third group in the Department of Food Science, the Nutrition
Group, began to publish its work on soybean utilization
in 1977 also. This group included John W. Erdman, K.E.

Weingartner, R.M. Forbes, etc. They did many studies
on mineral bioavailability of soyfoods. Address: Univ. of
Illinois, Urbana, Illinois.
8579. Schwab, G.O.; Fausey, N.R.; Desmond, E.D.; Holman,
J.R. 1985. Tile and surface drainage of clay soils. IV.
Hydrologic performance with field crops (1973-80). V. Corn,
oats, and soybean yields (1973-80). VI. Water quality. VII.
Cross moling over tile drains. Ohio Agricultural Experiment
Station, Research Bulletin No. 1166. 29 p. Jan. [23 ref]
• Summary: Note: “In the construction industry, moling is
a trenchless method used to lay pipes. During the moling
process, a pneumatically-driven machine known as a mole
forces its way through the soil along the desired path of
the pipe. Moling avoids the need to dig a trench and can be
used to lay water pipes and the heating coils of heat pump
systems.” Source: Wikipedia, at moling (4 June 2008).
Address: OARDC, Wooster, Ohio.
8580. Rich, Robert. 1985. History of Rich Products
Corporation’s work with soy-based dairy analogs (Two
interviews). Conducted by William Shurtleff of Soyfoods
Center, Feb. 8 and March 20. Followed by 6-8 letters
of questions and answers and Mr. Rich’s reading of this
manuscript. 12 p. transcript.
• Summary: Early Years to 1949. Bob Rich was born on 7
July 1913 in Buffalo, New York. He was one of five children
of a local ice cream manufacturer, formerly a dairyman, who
had switched to the ice cream business because he didn’t like
selling milk. During the summers Bob acquired a working
knowledge of dairy plant operation at his father’s ice cream
plant. In 1935 he graduated from the University of Buffalo,
where he was two-time captain of the football and wrestling
teams. After graduation he used a $5,000 gift from his father
to make a down payment on Wilber Farms Dairy, a small
milk plant in Buffalo. He eventually developed it into one
of the city’s leading wholesale and retail operations. But he
grew to dislike the dairy business just as his father had.
“In 1942 Bob Rich, having established a reputation
as a milk plant operator, was called to Washington, DC,
as a consultant in the dairy section of the War Production
Board. A year later he was sent to Detroit by the War Food
Administration (WFA) as milk order administrator for the
state of Michigan.
“One day in 1943 the chief purchasing agent of Detroit’s
Ford Hospital came into Rich’s office in search of additional
butter ration points. Rich explained that his job was
concerned solely with the diversion of non-essential civilian
milk supplies into the production of dry and condensed
milk for the U.S. armed forces and for Lend Lease. The
purchasing agent replied that the Ford Hospital was not
in need of milk. The entire supply of milk and cream was
produced in Dearborn, Michigan, by Henry Ford’s Carver
Laboratory (named after Dr. George Washington Carver)–
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from soybeans!
“Those last words sparked what was to become a
lifelong interest for Bob Rich. He had never heard of soymilk
before, but during the war he had seen the potential for
dairy-like foods. After Ford’s purchasing agent had told Rich
more about soymilk and soy cream, he invited Rich to visit
the Carver Laboratories at Henry Ford’s Greenfield Village
in Dearborn, Michigan. (Note: Dearborn and Detroit are
about 350 miles by road from Buffalo.) There Rich saw the
continuous process, 3-vat system that Ford’s researchers had
developed from as early as 1940 for extracting protein from
soybean flakes. The extraction equipment resembled a Rube
Goldberg contraption. The protein was used as the basis for
the soymilk they made for the Ford Hospital. During his
visit, Bob Rich met Rex Diamond (chief chemist there), and
Diamond told Rich that if Rich was interested in using soy
protein to make a soy cream, he could license the rights to
Ford’s patented continuous protein extraction process for $1
a year.
“In a sense Henry Ford’s career can be seen as a plot to
eradicate large domestic animals. Having rendered the horse
obsolete with his automobile, he now set out to eliminate
the cow. Ford’s unspoken antagonism toward cows struck
a responsive chord in Bob Rich. Though neither the protein
extraction nor the soymilk formulation operations were in
operation during his visit, Rich was impressed by what he
saw that day. Sales of whipping cream were forbidden during
the war, so he began to dream of developing a ‘soy cream’
that would whip. For more than a year Rich kept thinking
about his new idea.”
After resigning from the WFA in Oct. 1944, Bob
returned to Buffalo and engaged a leading chemists and
dairy engineer to help him transform his “soy whipping
cream” idea into reality. The Ford Motor Co. had backed
off on its original offer to license Bob the rights to their
patented method of continuous protein extraction. So Bob
and his advisors developed a batch process that extracted a
significantly higher percentage of isolated soy protein from
soy flakes–which he obtained from the Glidden Co. The
flakes were first mixed with water in 300-gallon stainless
steel tanks. The pH of the flakes was raised to 9.6 to extract
the protein, then lowered to near the isoelectric point (pH
4.6) to precipitate the protein. After the supernatant liquid
(soy whey) was removed, the isolate curd was neutralized
to pH 6.9 then centrifuged with a dairy clarifier (with the
discs removed) to lower the moisture content. The wet
isolate was then run through cooling tubes into stainless
steel settling tanks. The original “soy cream” formulation
called for (in order of predominance): water, 27% soy oil
shortening, corn syrup, 1.5% isolated soy protein (slurried
with water), flavoring, coloring, salt, and the stabilizer they
had developed (propylene glycol monostearate). In the
all stainless steel processing room, the “soy cream” was
pasteurized at 185 ºF, homogenized at 3,500 pounds pressure,

then cooled to 35 ºF. When the product was satisfactory, Bob
Rich decided to call it Whip Topping.
In November 1944, after he was satisfied he had a
good protein extraction system and a good “soy cream”
formulation, Bob Rich founded and incorporated Rich
Products Corporation in Buffalo, New York, to manufacture
his non-dairy whipped cream. He converted his dairy’s 3-car
garage into the production plant. Joe Robida was production
manager. Whip topping hit the market in April 1945, shortly
after Delsoy was introduced. It was sold as a thick liquid in
a ½ pint container the shape of a truncated cone–the same
shape as Delsoy’s container. Both companies chose the same
unique container because the machine needed to fill it was
less expensive and Pure Pak refused to give a license for use
of their carton to any competitor of dairy products.
Rich’s Whip Topping had a number of advantages over
whipped cream–aside from the fact that whipping cream
was completely unavailable during the war: (1) It stood up
longer after being whipped, retaining stiffness and overrun
better without drooping or weeping; (2) it sold for about
25% less than heavy cream; (3) because it could be frozen
(which heavy dairy cream could not, if it was to be later
whipped), it stayed fresh longer; (4) it could be re-whipped
even several days after it had been whipped initially; (5) one
volume of the liquid whipped up to 3.0 volumes of topping
in 45 seconds, versus only 1.86 volumes for regular dairy
whipping cream. Thus Whip Topping gave 61% more yield
by volume; (6) dairy cream could be easily over-whipped,
resulting in a kind of buttery substance. This was not a
problem with Whip Topping; (7) it was a kosher and pareve
product from 1946 on; (8) it was advertised as being almost
twice as nourishing as heavy cream and (believe it or not)
non-fattening!
Whip topping was a war baby. Initially it was sold only
as a retail product. Rich distributed it to the customers on his
milk routes, billing it variously as “the Miracle Cream from
the Soybean” and “Gold from the Soil.” During the early
months it was not a fabulous success. Its developers were
not chemists and the soy proteins were made by a relatively
primitive process, so the product’s quality left much to be
desired. Sales during the first year (9 months) were $28,000.
In the summer of 1945 an unexpected breakthrough
occurred. Rich had been invited to make a sales presentation
to the Henry Pape Co., a refrigerated foods distributor on
Long Island, New York. He packed some samples in dry
ice and newspaper and set out on the overnight train from
Buffalo. The next morning, while facing the sales manager
and 18 salesmen, Rich took out his samples then discovered
to his horror that they had frozen solid. He had inadvertently
packed them in too much dry ice. He began to perspire,
for he knew well that cow’s cream would not whip after
freezing. He cracked a few jokes to stall as long as he could,
then borrowed a knife and hacked nervously at his frozen
“soy cream” until he could fit the pieces into a mixing bowl.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 2959
Then he held his breath. It whipped to perfection!
No one was more surprised than Bob Rich. But he
had the presence of mind to realize that he had done more
than escape from a potentially embarrassing situation. He
had invented the world’s first frozen non-dairy whipped
cream. This meant that his market was no longer confined to
Buffalo. Now he could sell Whip Topping nationwide. Quite
by accident Rich Products Corp. had entered the frozen food
business. Three months later the company was freezing all
its products. The modern frozen food industry, which often
dates its origins from 1929 when Clarence Birdseye froze
his epochal fish, was still quite young in 1945, and Rich
Products later came to be regarded as one of its pioneers
(Frozen Food Age 1977; Owen 1983) (Continued). Address:
Chairman of the Board, Rich Products Corp., P.O. Box 245
(1150 Niagara St.), Buffalo, New York. Phone: 716-8788000.
8581. Rich, Robert. 1985. History of Rich Products
Corporation’s work with soy-based dairy analogs (Interview:
Continued–Document Part II). Conducted by William
Shurtleff of Soyfoods Center, Feb. 8 and March 20. 12 p.
transcript.
• Summary: (Continued): In January 1946, to get national
distribution for his frozen whip topping, Rich Products ran
a quarter page ad in Quick Frozen Foods–the company’s
first ad for the product. From among the 134 frozen food
distributors who responded, Rich Products appointed its
first 100 distributors. America’s housewives took to Whip
Topping. Sales snowballed. The plant at 1149 Niagara St.
began to operate 24 hours a day. Also in January 1946 Rich
Products entered the foodservice business, when they sold
their first case of Whip Topping to Ohio State University. To
use Whip Topping, a chef would chop the frozen product into
pieces with a cleaver (one was provided free of charge with
each case!), then whip it. Later, Rich Products added sugar to
the formulation, which made the product thaw and pour.
Over the years institutional and bulk sales of Rich’s
Whip Topping increased. From 1945 on Rich had taken his
whip topping to food trade shows and dietitian’s shows,
attending up to 30 a year. The pioneering product was well
received. A good part of Rich’s success from 1946 on was
in the South; there the problem of dairy whipped cream’s
turning sour or rancid in the warmer climate restricted its
usage, the people were more accustomed to the use and
flavor of soy since soy margarine was widely used in frying,
and southern frozen food distributors were very aggressive.
Then on 20 November 1946 disaster struck. With
no advance notification, the U.S. government lifted all
restrictions on the sale of cream and other dairy products,
months before the earliest predicted date for such a move.
With regular whipping cream now available, retailers and
distributors canceled all orders for Whip Topping. For Rich
Products, it was a nightmare, and for a while it looked like

the young company might perish. But Bob Rich, his sales
staff, and his advertising agency worked for days around the
clock on a new marketing strategy to overcome the product’s
ersatz wartime image and to play up its many unique
attributes.
In December 1946 Soybean Digest ran a nice article on
Rich Products and Whip Topping–written before the surprise
notification. The firm had just spent $60,000 constructing
a new, modern plant, which was working 24 hours a day, 7
days a week producing 1 million half pint containers of Whip
Topping a month.
A huge national campaign was launched but recovery
came only slowly; not until late 1948 had sales reached their
first-year level. At that time Whip Topping was introduced
in a pressurized all-metal container, which replaced its
former heavy wax paper cartons–half pints for the retail
trade and quarts for institutions and bakeries. Previously it
had been necessary to partially thaw the product, then whip
the topping by hand or in an electric mixer. Now the topping
emerged from the container nicely whipped, under 90 pounds
pressure from nitrous oxide and carbon dioxide.
As Whip Topping gained popularity, the dairy industry
began to take notice. The first lawsuit against the non-dairy
product was in 1949 in California. The charge was that Whip
Topping was an imitation dairy product, and hence illegal.
Rich Products’ defense was that their product was not an
imitation (which implies inferiority to the real product)
but a replacement. Likewise the Model T Ford was clearly
a replacement for the horse and buggy, not an imitation.
As we have seen above, Whip Topping had many definite
advantages over its dairy counterpart. Rich Products won
the case. Then in 1951 the product was seized again. In the
interim, the dairy industry had gotten the state food laws
changed and, as Bob Rich recalled, “done everything but
mention Rich Products’ name.” Rich Products won the
1952 trial, and judge Bernard Shawman notified the state’s
attorney general that if he should attack Rich Products at any
time in the future, Mr. Rich would have an excellent chance
for indemnity against the state. That was the last lawsuit ever
brought against Whip Topping.
The 1950s. By the early 1950s, as Whip Topping began
to become popular, other companies began to use Rich’s
brand name. Although it was a registered trademark, listed
on the Supplemental Register, it sounded almost like a
generic term. Rich’s attorney’s protected the term, suggesting
that those with trademark infringements call their products
something else, such as “whipped topping.” But eventually
Rich formally renamed his product “Rich’s Whip Topping”
to give it better trademark protection.
By 1946, Rich Products had obtained kosher and pareve
certification for Whip Topping from the prestigious Union
of Orthodox Jewish Congregations of America. By about
1946-47 kosher Jewish catering services in New York City
(and soon thereafter housewives) had discovered that Rich’s
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Whip Topping (which they purchased from Henry Pape Co.)
was remarkably similar to real whipped cream in texture and
flavor, and could be used to make a completely new type of
non-dairy frozen desserts. These were America’s first such
desserts based on isolated soy proteins. Soon an estimated
5-10% of Rich’s sales of whip topping to the foodservice
market were being used by other companies to make nondairy kosher ice creams.
Rich’s followed this lead and in about 1951 unveiled
Chil-Zert, the world’s first isolate-based commercial nondairy frozen dessert having a registered trademark. Although
Chil-Zert was well made (with 2-3% soy protein, soy oil, and
corn syrup) and tasted good, like many pioneering products
it ran into problems. First, it was transported and stored by
frozen food distributors who couldn’t keep it cold enough.
(Ice cream distributors, who operated at 20 degrees below
zero, wouldn’t touch Chil-Zert.) No emulsifying system
could be found to prevent it from softening then becoming
icy when refrozen. Second, the FDA impounded the product
from Arrow Frozen Foods in New Orleans, claiming that it
was an imitation ice cream and thus misbranded. The case
was to be tried in federal court in Syracuse, New York. But
Rich Products did not even go to the trial to contend the
charge, for distribution problems had already forced them
in 1952 to discontinue Chil-Zert. David Rich, son of the
company’s founder, enjoyed Chil-Zert as a boy. He recalled
that when he first tasted vanilla Tofutti in the 1980s, it
distinctly reminded him of Chil-Zert.
On 15 Nov. 1955 Rex Diamond (the Henry Ford
researcher that Rich had met on his visit to the Carver Labs)
went to work for Bob Rich in Buffalo. Rich hired Diamond
after the American Maize Products Co., where Diamond was
formerly employed, dropped their plans to make a powdered
non-dairy topping. Diamond was put in charge of the
laboratory and development and research of Rich Products.
From that time until at least 1959 he was the only chemist
employed by the company. On 25 Nov. 1955, as part of a
business agreement, Diamond sold, assigned, and transferred
all rights, titles, and interests to all of his patents (3 issued
and 1 applied for) to Bob Rich in return for $5,000.
In May 1956 Rich Products added a completely new
formulation of Whip Topping to its line. Named “Rich’s
Whip Topping–The Diamond Process,” it contained no
protein and was made by a process developed and patented
by Diamond. Diamond eventually became vice president
of Rich Products. In the new formulation, soy oil was
replaced by coconut oil, which had a better flavor. A key new
ingredient in the non-protein whip topping was methyl ethyl
cellulose, developed by Dow Chemical.
Rich’s new non-protein Whip Topping came in two
forms: a base (containing 46% fat) and a regular strength.
It was initially sold only to foodservice institutions (which
comprised about 20% of total sales); the original soy protein
formulation continued to be sold (largely in a pressurized

container) to the retail trade, which accounted for 80% of
total sales. Rich Products continued to produce its own
soy isolates. Good quality powdered isolates would not
be available commercially in America until about 1959
(Continued). Address: Chairman of the Board, Rich Products
Corp., P.O. Box 245 (1150 Niagara St.), Buffalo, New York.
Phone: 716-878-8000.
8582. Rich, Robert. 1985. History of Rich Products
Corporation’s work with soy-based dairy analogs: Rich wins
legal battles for non-dairy products (Interview: Continued–
Document Part III). Conducted by William Shurtleff of
Soyfoods Center, Feb. 8 and March 20. 12 p. transcript.
• Summary: (Continued): The new formulation had
numerous advantages over its predecessor. Its flavor was
better and its shelf life at 40ºF was extended to 6 months,
from 3-4 weeks. It could be whipped to a stiffness never
before attained by any cream or filled cream (containing
added vegetable fat). It whipped up to 4 times its liquid
volume, giving more than double the yield of dairy whipping
cream. It retained overrun, freshness, flavor, and a
“decorator’s edge” for more than 48 hours at temperatures as
high as 80ºF. The base had a unique advantage over dairy
whipping cream. It could be reconstituted or extended with
either the usual water or nonfat milk, or with fruit juices to
give special effects such as an orange icing or filling. Now
Rich began to introduce the new Whip Topping in various
sizes. In 1952 came Sundi-whip in an 8-ounce pressurized
can for soda fountains and over-the-counter trade. In about
1953 appeared Rich’s Green Label Whip Topping, which
was developed for bakery and institutional use. Prior to mid1955 Whip Topping had been Rich’s only product. At that
time they launched Rich’s Frozen Chocolate Eclairs, which
had Whip Topping as the filling. The eclairs quickly became
enormously successful, and were called “the hottest thing to
hit the frozen food industry in the last five years.” In
February 1955 Quick Frozen Foods published an excellent
27-page, tenth anniversary story of Rich Products’ first
decade, upon which we have drawn heavily. The 1960s. In
1963 Rich Products introduced Coffee Rich, a frozen liquid
coffee whitener. It was test marketed in Baltimore. Rich
deliberately used the generic disclaimer “coffee whitener”
rather than “non-dairy creamer” to avoid as much as possible
stepping on the toes of dairy interests. Coffee Rich was the
second such liquid product to be sold in America; Presto
Food Products in Kansas City, Missouri, had introduced a
non-dairy coffee creamer named Mocha Mix (containing soy
protein) in 1950, although Rich was not aware of it. But
Rich’s product was the first frozen liquid non-dairy creamer.
The original Coffee Rich used coconut oil and contained no
protein, being based on the 1953 patent formulation. The
lack of protein gave the product a long shelf life when sold
refrigerated in dairy cases, as was planned. But the product
started settling out, so the company switched to using sodium
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caseinate as a protein source, then in about 1963 began using
soy protein (typically about 0.75% by weight) as the main
protein source. In the mid-1970s soy oil replaced half of the
coconut oil, then later in the 1970s all of it. The dairy
industry spent a small fortune trying to keep Coffee Rich off
the market. Its fight against Whip Topping had been short
lived largely because heavy whipping cream (of which little
was sold and lots spoiled) was not a big money maker for
milk dealers and dairies. But cream was the “bread and
butter” of the dairy industry, and it girded to fight in state
after state to the bitter end. In some states dairy interests
claimed Coffee Rich was an “imitation cream” and hence
against the state law; in others they claimed it was
mislabeled because the words “imitation cream” did not
appear on the label. The first lawsuit was in Louisiana in
1961. Rich Products won in a one-day trial. The defense was
exactly the same as it had been for Whip Topping. Coffee
Rich was a replacement, not an imitation. Angered by this
defeat and hoping to break Rich by exhausting his financial
resources on court cases, dairy interests had Coffee Rich
seized in Virginia, Michigan, and Washington. But the
former college wrestling and football star wasn’t easily
downed. He parried by persuading the Carnation Company
(which sold Coffee Mate, a powdered caseinate-based coffee
whitener) to split all forthcoming legal fees. Two or three
years later General Foods joined the non-dairy defense fund.
Their Birdseye Division sold Dream Whip, a powdered whip
topping, and later the famous non-dairy Cool Whip. Now all
legal fees were split three ways. Dick Borne of RGB Labs
says they were sharing expenses too before the association
was formed, and that General Mills came in after. At about
this time (in 1968) the group finally established the National
Association for Advanced Foods, to defend the rights of nondairy products and to be sure that no small companies went
off half-cocked and lost precedent setting lawsuits. Ellis
Arnall was the Association’s first director; they charged
annual dues plus assessments and took in new members. The
many trials continued to be fought in the name of Rich
Products Corp., since it had prestige. In the 1960s a small
company selling Instant Blend, a non-dairy creamer or
topping, after deciding to defend itself, lost its lawsuit 7-0 in
the Massachusetts supreme court. They were kindly
permitted to continue selling the product as long as it was
distinctively colored–blue! The dairy industry gloated. A
year later Rich Products deliberately sold Coffee Rich in
Massachusetts so that it would be seized. Their case also
went to the state supreme court, but this time Rich’s team of
seasoned attorneys won... 7-0! By 1966 some 15 consecutive
court decisions had ruled in Rich’s favor, though five of these
went as far as the state supreme court. By 1974 the number
of cases and victories for Coffee Rich had grown to 40. That
year the Kansas Supreme Court declared Coffee Rich “a new
and distinct food” and the milk lobby gave up. Rich
Products’ success in these suits led to the creation of a new

food product category: Coffee whitener. Coffee Rich was the
company’s third product to contain a significant amount of
soy protein. But Rich did not especially promote the fact that
his products contained soy on the labels or in advertising,
though he often discussed it with reporters. The company
initially bought its isolated soy protein isolates for Coffee
Rich from one or more of the big manufacturers (Central
Soya, ADM, or Glidden). In the mid-1960s a powdered
Coffee Rich was developed. In about 1965 Rich Products
stopped using soy protein in its retail Whip Topping and
switched over to the non-protein formulation adopted for
institutional use in 1953. At about that time, company
stopped making isolated soy proteins. By 1967 Bob Rich had
built Wilber Farms Dairy into the largest solely owned,
independent milk company in America. That year he decide
to sell it and get out of the dairy business. Rich Products
(whose plant was now 140,000 square feet) was doing well
enough with non-dairy products to support him amply. In
1969 Bob Rich’s oldest son, Robert Rich, Jr., started to work
at the company’s Buffalo headquarters as sales manager.
After graduating from Williams College in 1963, he had run
the Rich Products plant in Fort Erie, Ontario, Canada. After
setting up the company’s first marketing department in
Buffalo, he embarked on a bold program of acquisitions,
based on the observation the Rich Products then had more
frozen food distributors than any other frozen food packer in
the USA. Company sales in 1969 were $33 million. The first
acquisition, that year, was the Elmtree Baking Co. in
Appleton, Wisconsin. Sales began to rise by leaps and
bounds. The 1970s. In 1975 food sales from Rich Products
and affiliates had topped $100 million a year. That year the
company was awarded the National Frozen Foods
Convention’s first Grand Award, for “achievement in
developing the frozen food industry...” and for his
“pioneering work in researching and popularizing simulated
frozen dairy products” (Quick Frozen Foods 1975). In
November 1978 Rich Products launched an exciting new
product and a revolutionary new process. The product was
Bettercreme, a non-dairy icing that whips and is used
primarily on cakes. It contained an enzyme-modified isolated
soy protein (made perhaps by A.E. Staley’s Gunther
Products). (Continued). Address: Chairman of the Board,
Rich Products Corp., P.O. Box 245 (1150 Niagara St.),
Buffalo, New York. Phone: 716-878-8000.
8583. Rich, Robert. 1985. History of Rich Products
Corporation’s work with soy-based dairy analogs (Interview:
Continued–Document part IV). Conducted by William
Shurtleff of Soyfoods Center, Feb. 8 and March 20. 12 p.
transcript.
• Summary: (Continued): The process was Freeze Flo, a
dramatic processing breakthrough that was first used to make
Bettercreme. Freeze Flo makes it possible to use a frozen
food without thawing it. By eliminating the need to thaw,
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Freeze Flo quickly began to change the very concept of
frozen foods. The process, invented by Marvin L. Kahn (who
worked with a company Rich acquired), replaces free water
in a product with water bound to fructose or other natural
sugars in the product. Binding water in a product (such as
a fresh or dried fruit) it does two things: (1) It eliminates
a medium for bacteria to grow, so that spoilage is greatly
retarded, and (2) it makes it impossible for ice crystals to
form. Rich Products soon had high hopes that Freeze Flo
might become the most revolutionary development in this
field since Clarence Birdseye froze his first fish in 1929.
In 1978 Bob Rich Jr. became president of Rich Products.
His father retired but remained chairman of the board and
chief executive officer, and his brother, David, was/ head of
the public relations department.
The 1980s. By the early 1980s Freeze Flo had already
become very popular in Europe, some exciting medical
applications were being investigated. By 1983 Rich Products
was using the Freeze Flo process to make many of its “Fresh
‘n Ready No Thaw Desserts,” including Grand America (a
dairy ice cream), Fresh ‘n Frosty (a mellorine, resembling
ice cream but with the butterfat replaced by soy oil), the
fillings for chocolate eclairs, Bavarian cream puffs, creme
pies, cakes, and cheesecakes–as well as Bettercreme. It was
billing this “gentle freezing process” as “the most significant
breakthrough in Frozen Foods in 50 years.” Because of
Freeze Flo, the ice cream and mellorine, both introduced
in 1983, could rise in temperature to 5º above zero without
defrosting; typical ice creams defrost at 20º below zero.
But Freeze Flo is not used to make some other of Rich’s
products, such as frozen fish and meat balls (Rich Products
1983; Owen 1983).
In the late 1970s Rich hired Mike Billoni, a local sports
reporter, to write a company history. It was to be titled 35
Years Below Zero and published in 1980 to commemorate
the company’s 35th anniversary. But so many exciting
things began happening with Freeze Flo that Rich postponed
publication and is now hoping that it will eventually be the
first chapter in a longer work. The company also maintains a
large scrapbook that goes back to the founding in 1944.
In 1985 Rich Products, still privately owned, was the
world’s largest maker of non-dairy products, with sales
of $545 million a year. Roughly 75% of Rich Products’
sales were to foodservice organizations, and 25% to retail
consumers. Starting in 1972, I.D. magazine picked Rich
Products for 12 out of 13 years as the outstanding frozen
foodservice packer in America. The most popular retail
products (in descending order of sales) were Coffee Rich,
Rich’s Frozen Chocolate Eclairs, and Rich’s Donuts. A
little of Rich’s Whip Topping is sold retail in pressurized
containers. Richwhip Topping, a beat-it-yourself liquid,
sells well only in Milwaukee [Wisconsin] and Minneapolis
[Minnesota].
From the 1970s on, the only two of Rich’s products

contained a significant amount of soy protein: Coffee Rich
and Bettercreme. Of the two, Coffee Rich used the larger
amount in total annual tonnage. The company bought its
isolated soy proteins from Ralston Purina. But as of 1985
Rich Products was seriously considering at least one product
that would get the company much more actively involved
with soy protein. It is still on the drawing boards, so details
are not yet available.
There are two basic types of coffee whiteners or coffee
creamers: Powdered and non-powdered. Coffee Rich is
the only non-powdered coffee whitener that is distributed
nationally. It has an estimated 90% of the branded, nonpowdered market.
In 1985 Robert E. Rich Sr. recalled: “In the frozen food
business, my heart has always been in the non-dairy segment
of it. I always figured that was my baby. That’s what put
our company on the map. . . Its always interesting to recall
the early days of the soybean business. I foresee a steady
growth in that area” (personal communication) (Continued).
Address: Chairman of the Board, Rich Products Corp., P.O.
Box 245 (1150 Niagara St.), Buffalo, New York. Phone: 716878-8000.
8584. Acock, B.; Reddy, V.R.; Whisler, F.D.; et al. 1985. The
soybean crop simulator GLYCIM: Model documentation
1982. Beltsville, Maryland: USDA Agricultural Research
Service. 316 p. Feb. 28 cm. [86 ref]
• Summary: Contents: Acknowledgements. Executive
summary. General introduction. A brief introduction to
crop modeling for the “Scientific Layman.” The philosophy
behind GLYCIM. The history of GLYCIM. GLYCIM and
the USDA/DOE project on crop response to increased
atmospheric CO2 concentration. General description of
GLYCIM. The structure of GLYCIM. Input needed and
output provided by GLYCIM. Documentation for individual
subroutines in GLYCIM and for ancillary programs.
Subroutines at GLYCIM (20 subroutines). Ancillary
programs: Therms. FindQ. Dictionary for GLYCIM,
THERMS and FINDQ. The file COMMON.FOR. Order
of variables in input files for GLYCIM. Example of input
to and output from GLYCIM. Example of a validation run
with GLYCIM. Constraints on the use of GLYCIM 82A.
Strengths and weaknesses of GLYCIM 82A. Address: 1, 4-5.
USDA, ARS, Crop Science Research Lab., Crop Simulation
Research Unit, Box 5367, Mississippi State, MS 39762; 2-3.
Dep. of Agronomy, Mississippi Agricultural and Forestry
Experiment Station, Mississippi State, MS 39762.
8585. Bebee, Charles N. comp. 1985. Bibliography of
agricultural bibliographies, 1978-82. A categorized listing of
bibliographies indexed in AGRICOLA. Bibliographies and
Literature of Agriculture No. 32. 163 p. Feb. [1410 ref]
Address: USDA, National Agricultural Library, Room 111,
Beltsville, Maryland 20705. Phone: 301-344-3704.
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8586. Boyer, Robert A. 1985. Reminiscences: Automotive
design–Oral history project. Dearborn, Michigan: Henry
Ford Museum and Greenfield Village. 130 p. Accession
#1673.
• Summary: This is the transcript of an interviews conducted
by Dave Crippen of the Henry Ford Museum on 7 Feb.
1985 at Mr. Boyer’s home in Dunedin, Florida. It covers all
aspects of Boyer’s work with soybeans at the Ford Motor
Co., including: Growing up in Royal Oak, Michigan; his
father worked in the accounting department of the Ford
Motor Co. at Highland Park, Michigan (p. 1). Boyer’s
first meeting with Frank Campsall (p. 2). Growing up at
the Wayside Inn (the oldest hotel in America, in South
Sudbury, Massachusetts, p. 1-6). Attending high school in
Framingham, Massachusetts (p. 6). First meeting with Henry
Ford when the two ice skated together on the mill pond
behind the Wayside Inn (p. 7). Moving to Dearborn in Sept.
1927 to attend Ford’s Trade School (p. 7-11). Early work
at the chemical plant (quarter-size model of Iron Mountain
plant) in Greenfield Village (p. 12-13). Ford’s trip to
Germany [Peace Ship to Europe, in 1915 during World War
I?] crystallized a lot of his thinking. The Great Depression
and the origins of his chemurgic thinking. In 1934 the first
National Chemurgic Conference was held at Dearborn Inn;
Boyer was in charge of the program. Mr. Irenee DuPont
attended and Mr. Ford spent a lot of time with him. Before
that, the DuPonts and the big banks did not trust Ford. (p.
14). Opening of Greenfield Village in late 1929 on the 50th
anniversary of Edison’s first successful light bulb (p. 15).
Chemical experiments on truckloads of farm crops using a
retort; Frank Calvert (p. 16-19).
Experiments starting in about 1933 using hexane as a
solvent to extract the oil from soybeans; the Ford Extractor
(p. 20-23). Boyer’s group wanted to get pure protein from
soybeans. So “in the lab we developed our own process
for extracting the oil... We used hexane solvent, like dry
cleaning. We’d flake the beans and run them through a pipe
that was full of hexane on an angle with a screw in it.”
Hexane solvent is “distilled out of petroleum. It has a very
narrow boiling point–66º centigrade. The Ford extractor...
got quite a lot of attention. We built it across the street from
the chemical plant. It was about 150 feet away. Mounted it
all by itself because everybody was afraid of fire.” A roof
was built over it but no walls. It was probably built in about
1933.
In 1933 at the World’s Fair [sic, the Ford Exposition
of Progress] in New York City, Boyer’s group had a glass
model (on a table) of this extractor that used hexane solvent.
Note: Ford boycotted Chicago’s A Century of Progress
Exposition which opened in 1933, in part to call attention to
the company’s 30th anniversary; he held his own “industrial
fair,” first in Detroit and then in New York, in late 1933.
Business Week described it as “the greatest industrial show

ever held.” Some 2.3 million people attended the two-week
show in New York.
A working model of the Ford extractor, using hexane
solvent, was at the Chicago World’s Fair, starting in mid1934, in the Ford Industrial Barn. “They would never let you
do that today. Too dangerous.”
Research on purified soy protein and soy plastics with
formaldehyde; Bakelite (p. 24-25). Use of soy oil for foundry
core binders for casting the Ford V-8 engine block; thus,
the soy experiments are now commercialized. Building a
50 ton/day extractor (p. 26-27). Spinning soy protein fiber
like rayon, based on spinning milk protein in Italy. Using
the fibers to make wrinkle resistant synthetic wool, a suit
of clothes for Henry Ford and others, overcoats, neckties,
felt hats. “We also found that these fibers blended in very
well with rabbit fur for making men’s felt hats. So the Hat
Corporation of America took all the fiber we could make.
It wasn’t very much and they would blend it in with rabbit
fur. And they actually had them [the men’s felt hats] on the
market.” Rabbit fur is very expensive (p. 29-36). Ford’s suit
of clothes contained 65% wool and 35% soy fiber. Boyer
leaves Ford Motor Co. in 1943. Problem with fiber was
tensile strength, especially wet strength. Ford’s interest in
this fiber work, and his fitness at age 75 (p. 37-38). Ford
“was not a true vegetarian but he was pretty close” (p.
38). Edsel Ruddiman’s work with foods (p. 39-47). Boyer
and Ruddiman attend American Soybean Assoc. soybean
conference in Washington, DC [in Sept. 1932] where
they saw “leather-like products that the Chinese make”
[yuba]. Boyer tried unsuccessfully to use the idea to make
“synthetic leather.” USDA’s experimental farm in Holgate,
Ohio, where many soybeans sent back by W.J. Morse were
tested (p. 40-42). Work with soybean milk (p. 43-46). The
executive dining room in the Engineering Laboratory.
Henry Ford invited Boyer to lunch there about 6 times (p.
45). Development of soy ice cream; lipoxidase enzyme
inactivation (p. 45-46).
Visits to Battle Creek, Michigan and Dr. John Harvey
Kellogg (p. 47). Boyer’s work was with industrial products;
the plastic car and structural plastics with hemp, flax, and
phenol formaldehyde (soya protein Bakelite resin) (p. 47-64,
70). Making trunk lids using a hydraulic press (p. 50). Ford’s
famous axe demonstration on a trunk lid (p. 50-52). Lowell
Overly and Joe Stewart (p. 53-56, 61, 78-79). Boyer drives
the plastic car home (p. 63). Ford’s aim with the plastic car:
to provide industrial markets for farmers (p. 65). World War
II stops plastic car development (p. 65-66). Contract to build
an airplane wing of plastic (p. 66-70). The plastic lid and car
contain little or no soy (p. 70). Fiberglass and the Chevrolet
Corvette (p. 71). Plexiglas and the B-24 bomber made at
Willow Run (p. 72). Edsel Ford’s death of stomach cancer in
the spring of 1943 and its effect on his father, Henry (p. 7374). Ending work with soy fiber (p. 74).
Boyer leaves Ford in 1943 and goes to work for Drackett
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Co. in Cincinnati, Ohio. Wife needs to leave Detroit. After
1943 Boyer’s career really takes off. Dr. Gangloff (p. 75-77).
Use of soy fiber by Drackett in felt hats. “We sold them a lot
of fiber and we decided to build a bigger plant.” Building
a protein plant and a fiber plant in Cincinnati big enough
to supply the hat company’s demands and larger “than we
needed just to supply our fiber operation.” They also had a
big operation in Cincinnati for high-impact (not structural)
plastic (p. 78-80). Drackett’s marketing people knew how
to market Windex and Drano “but they had no feeling for
the soybean operation. So when Mr. Drackett died, they
sold the whole soybean plant to Archer-Daniels-Midland
(ADM, p. 81-83). Before Mr. Drackett died, Boyer’s division
had developed commercial soy products, and Drackett was
making money on the plastic (phenol formaldehyde plus
hemp) and the fiber (p. 81). Use of soy protein as a paper
coating (p. 83). ADM finally closes the old Drackett protein
plant and sells it to Central Soya, which used the million
bushel elevator capacity for storage (p. 83-84).
Shortly after Mr. Drackett died, Boyer left Drackett to
work on his edible soy fiber, where he owned patents. “If we
can make a fiber from soy protein that resembles the outside
of a sheep, why not make a fiber that will resemble the inside
(p. 84-86). Idea of building an edible soy protein plant is in
Cincinnati, with Mr. Drackett’s approval (p. 87). Boyer tries
to find companies to license rights to his landmark patent:
Virginia Carolina Chemical (Taftville, Connecticut, p. 88);
Swift & Co. (p. 89-92); Unilever, which was interested in
peanut protein in Africa and at Port Sunlight near Liverpool
(p. 92-94, 112-13); General Foods and Nabisco (Fairmont,
New Jersey research lab) (p. 94, 99). Unilever and Swift pay
licensing fees of $20,000 a year plus consulting fees. General
Mills and Ralston Purina (p. 94-95). Why Swift dropped its
interest (p. 95-96). General Mills and Bacos (p. 96). Patent
expires in 1971 after 17 years (p. 96). Worthington Foods
(p. 97). Ralston Purina was getting into protein. In about
1956-58 they “had bought Procter & Gamble’s protein plant
in Louisville [Kentucky], which was making industrial
protein for paper coating” (p. 98). Worthington Foods was
too small to make their own soy protein fibers, so Ralston
Purina made it for them (p. 78-80). Ralston Purina’s great
success with edible soy protein and their small conflict: pet
food vs. human food (p. 100-01). From 1961 to 1971 Boyer
was receiving licensing fees / patent royalties from Ralston
Purina, Worthington, and General Mills (p. 102). General
Mills and Bacos (p. 103-04). Ralston Purina’s patent lawsuit
against Far-Mar-Co. Ralston won $8 million. Boyer testified
as an expert witness (p. 104-05).
Boyer remarries and retires in 1971 (p. 102, 105,
107). Subsequent work with Miles and Worthington; the
Morningstar Farms line (p. 105-08). Companies now
spinning soy protein fiber (two in the Netherlands, one in
Japan, one in Australia). Ford Foundation was not interested
in his work with soy protein for Third World nations (p.

110). Central Soya bought the ADM plant that was located in
Chicago (p. 113-14). Kellogg’s Corn Soya breakfast cereal
(p. 114-15). Worthington’s Soyloin Steaks; all early Kellogg
and Worthington vegetarian products based on wheat gluten
(p. 119). When Worthington bought Battle Creek they got
their lady research director; she worked at Worthington until
she was quite elderly. Boyer visited her in her lab at Battle
Creek several times (p. 119-20. Note: Josephine F. Williams
was in charge of the lab and product development at Battle
Creek, where she worked closely with Dr. John H. Kellogg.
She kept similar positions at Worthington Foods, according
to Ron McDermott). Henry Ford as a soybean pioneer and
visionary. The soybean is now America’s No. 2 cash crop
and also our second largest earner of foreign exchange. “That
really started from Ford. When we first started in 1931,
hardly anybody ever heard of the soybean, and Henry Ford’s
penchant for publicity publicized the soybean... He certainly
made it popular and made people become aware of it. Today
it’s darned important.” He should be remembered as the
“Father of the Soybean.” “I always thought it would be nice
if they would rebuild the [Soybean] laboratory [in Greenfield
Village] or restore it like it was when we were doing the
soybean work and give it the real credit that it deserves...”
(p. 120). After Henry Ford died in 1947 his family wanted
no part of any of his pet projects. They completely
eradicated the old Ford company (p. 121). Henry Ford was
deeply interested in the welfare of American farmers. His
tractors and Model T were of great use to them (p. 121).
Origins of Ford’s interest in chemurgy; William Hale and
Dow Chemical Co. in Midland, Michigan; the first three
chemurgic conferences in Dearborn, Michigan, in May 1935,
1936, and 1937 (p. 122-27). Ford and Ruddiman establish
a complete canning line for good-tasting green soybeans on
the outskirts of the Ford estate. The equipment was quite
expensive. When World War II threatened, Ford gave it to
Michigan State University to teach canning to students. (p.
129-30). Boyer’s personal impressions of Henry Ford (p.
128-30). Address: 632 Edgewater Dr. #731, Dunedin, Florida
33528.
8587. Circle, Sidney J. 1985. History of work with U.S.
Regional Soybean Industrial Products Laboratory, The
Northern Regional Research Laboratory, and The Glidden
Company (Three interviews). Conducted by William
Shurtleff of Soyfoods Center, Feb. 28, April 6, April 27. 6 p.
transcript.
• Summary: Dr. Circle started work at the U.S. Regional
Soybean Industrial Products Laboratory (in Urbana, Illinois)
in March 1937 as a junior chemist working on soy protein.
Dr. A.K. Smith, head of the group, hired him. That laboratory
had groups doing research on at least four different aspects
of soybeans: The oil group, the protein group, the analytical
group (run by Dr. Reid Milner), and one other. When most of
the Lab moved to Peoria, they left only the analytical group
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active in Urbana. In 1942 Dr. Circle moved with his group to
Peoria, but a month or so later he left and went to work for
Hiram Walker in Peoria as a research chemist; the company
planned to diversify into soybeans and soy protein, but it
never worked out. So in 1945 he transferred to The Glidden
Co. “to get back into the field that I liked.”
He began work at Glidden on 1 Aug. 1945 as Head of
Protein Research under Dr. Percy L. Julian, a brilliant black
scientist with a PhD–which was very unusual at the time.
Dr. Circle coined the name “Promine” and initiated the
product. Initially his job was to improve on Alpha Protein
and to develop new industrial applications. But management
at Glidden was worried. New synthetics, such as modified
resins, were starting to compete with Alpha Protein and
casein for use in coatings. One big one was latex, although it
was not water resistant. At that point, in 1948, he realized the
future of isolates lay in food applications. So he convinced
Percy Julian to let him work on edible applications. Not until
1953-54 was he able to get a pilot plant while still working
on improving industrial products. The pilot plant was in the
building next to the lab.
Glidden made the world’s first non-modified edible soy
protein isolate. He worked for Glidden and then Central Soya
until 1958. He worked for Anderson Clayton from 1967; they
built a plant to make edible isolates in 1971. Address: 404
Lawndale, Richardson, Texas 75080. Phone: 214-231-4092.
8588. Shurtleff, William; Aoyagi, Akiko. 1985. Henry Ford’s
work with soy ice cream and other non-dairy products
(Document part). In: Shurtleff and Aoyagi. 1985. Tofutti
& Other Soy Ice Creams: The Non-Dairy Frozen Dessert
Industry and Market. Vol. 1. 145 p. See p. 17, 20, 23-24.
• Summary: Henry “Ford’s researchers did much of the
important early work with non-dairy products in America,
but there was no attempt to commercialize them. In the
1930s [Robert] Boyer [plus Bob Smith] and co-workers
made America’s first experimental whip toppings, coffee
creamer, and most other dairy analogs from soymilk. The
pioneering work with whip toppings played a key role in the
future development of soy ice creams. By Aug. 1935 Henry
Ford was serving soy ice cream for dessert at VIP and press
luncheons held at the Ford Engineering Laboratory. Until the
1940s Ford’s tofu ice cream remained an experimental food,
meant to demonstrate the good taste and versatility of soy.
When Ford’s soybean researchers finally left the Ford Motor
Co. in the early 1940s, when World War II forced Ford to
abandon his soybean research, they took what they had
learned to a number of pioneering companies that launched
successful products. Thus Ford was the fountainhead
of commercial soy ice creams in America (R. Boyer
1981, 1985; Dick Borne 1985; Bob Rich 1985, personal
communications; Dahlinger 1978).”
“For a while during World War II, the Ford Motor
Company, as a result of Henry Ford’s interest in soybean

products, sold soybean ‘ice cream’ in its cafeterias. All the
usual milk ingredients of ice cream were replaced by soy
ingredients” (M.L. Anson 1958, p. 281).
“Robert E. Rich had owned a milk retail and distribution
company since 1935. During World War II he was a milk
order administrator for the War Food Administration in
Detroit, Michigan. One day in 1943 he heard that Henry
Ford’s researchers had developed a soymilk plant and were
producing all the milk they needed for Henry Ford’s hospital
during this time of milk rationing. Rich visited the Carver
Laboratory (named after Dr. George Washington Carver) at
Henry Ford’s Greenfield Village in Dearborn (Bob Smith and
Rex Diamond were top researchers on the project), studied
the soymilk process, and was impressed. Sales of whipping
cream were forbidden during the war; Rich began to dream
of developing a whipped cream made out of “soy cream”
or soy proteins. In 1944 he founded a company named Rich
Products Corporation in Buffalo, New York, to make nondairy foods. The company’s first product was Rich’s Whip
Topping, a non-dairy whipped cream, made from isolated
soy proteins that were produced from soybean flakes at
Rich’s plant. It was introduced on 30 March 1945, a little
more than one year after Delsoy [the first soy-based whipped
topping] had been introduced... It has grown in popularity
over the decades and was still a best-seller in 1985.”
“In the early days, Rich’s got O-U kosher certification.
By about 1946-47 kosher Jewish catering services in New
York City (and soon thereafter housewives) had discovered
that Rich’s Whip Topping, so similar to real whipped cream
in texture and flavor, could be used to make a completely
new type of non-dairy frozen dessert. These were America’s
first such desserts based on isolated soy proteins. Soon an
estimated 5-10% of Rich’s sales of whip topping to the
foodservice market were being used by other companies
to make non-dairy kosher ice creams. Rich’s followed this
lead and in about 1951 unveiled Chil-Zert, the world’s first
isolate-based commercial non-dairy frozen dessert having a
registered trademark.”
In short, Chil-Zert was the world’s first commercial soy
ice cream. Unfortunately, however, due to various problems,
Chil-Zert was discontinued in 1952. But by the mid-1980s
Rich Products was the world’s largest manufacturer of nondairy products, with sales of $500 million a year. (Quick
Frozen Foods 1955, 1975; Rich Products Corp. 1983; Robert
E. Rich and Robert Boyer 1985, personal communications).
8589. Wilcox, J.R. comp. 1985. The Uniform Soybean
Tests, northern states, 1984. West Lafayette, Indiana:
Science and Education Administration, USDA. 220 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1984%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
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Experiment Stations.”
Contents: Uniform Test participants–1984. Introduction.
Strain designation. Methods–1984. Disease. Policy on testing
and release of strains. Uniform test strains released in 1984.
Uniform test locations–1984. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074.
8590. Kahn, E.J., Jr. 1985. Profiles (soybeans). The staffs of
life. V. The future of the planet. New Yorker 61:50-56, 60-66,
68-85. March 11.
• Summary: This wide-ranging overview of the soybean,
from earliest times to the present, is well written though a
little patchy and scattered. Among the topics it discusses:
Soybeans as a relief food. Ted Hymowitz, Benjamin
Franklin, and tofu. The Shah of Iran switching to soybean
oil. The attempt by the Hunt Brothers of Texas to corner the
soybean market. The Nixon soybean shock. Soybeans in
Brazil and Manchuria. The origin of the soybean in China
and Japan. Soymilk and Dr. Harry Miller. The dissemination
of the soybean to Europe and America. How the soybean
became popular in America; William Morse and the USDA.
Henry Ford’s work with soybeans and William Atkinson.
Dwayne Andreas and ADM. “There is no question in my
mind but that the soybean is the fundamental future of the
planet,” Dwayne Andreas says.
Also discusses amaranth, the winged bean, IBPGR,
loss of genetic diversity, and water shortages. The article
closes with a quotation from Monkombu Sambasivan
Swaminathan, the director general of the International Rice
Research Institute in the Philippines: “We live in this world
as guests of green plants.”
8591. Meyer, Edwin W. 1985. History of work with The
Glidden Company (Interview). Conducted by William
Shurtleff of Soyfoods Center, March 13. 3 p. transcript.
• Summary: A far-ranging interview on the history of The
Glidden Company, this is a follow-up to the interview on
March 8.
Ask Sid Circle for Burnett’s nearby address.
Spencer Kellogg: One guy (Ed is trying to remember his
name) worked for Central Soya for a while, first in sales then
in quality control. ADM purchased Spencer Kellogg plants in
Decatur and Central Soya purchased their Bellevue plant.
Procter & Gamble: Their work with soy isolates was out
of their Buckeye Cotton Division, for processing cottonseed
used in their shortening. They had a plant in Louisville,
Kentucky, and they made some industrial protein. For a short
while they used it in Spic & Span as a film former–but not

before 1935, probably after 1943. In the late 1930s might
have been doing something.
1937 vs. 1935 and the introduction of soy isolate. Why
he choose 1938. 1. They want to forget the solvent extraction
plant explosion disaster in Oct. 1935 in Chicago. 2. The
material made in the soy protein plant was of poor quality.
It was a full scale plant–not a pilot plant. The poor quality
may have been related to poor desolventizing at the solvent
extraction plant. The two plants were practically wall to wall.
The soy protein plant was of commercial size and it was
intended for commercial utilization by the paper and paint
industry. But the process was not a viable one; the material
produced was completely unsatisfactory. Ed is not sure if
the soy protein was sold or not. Maybe not. Glidden started
building the plant in 1934; it started operation just before the
explosion, but it was not commercially viable.
The explosion caused by a hexane leak. The original
solvent plant may not have had Anderson Expellers, only
a European solvent extractor. Glidden definitely had an
Expeller plant in Aug. 1936 on site where industrial protein
plant had been.
Other protein pioneers: Borden had a soybean Expeller
crushing plant in the late 1930s in Kankakee, Illinois, later
sold it to Swift. It was not making modern soy protein
products.
Moffat St.: Glidden’s offices were on a small side street.
It split the Glidden Co in half. 1 city block from Laramie
Ave. to LeClaire. They owned the property on both sides of
the street. In the early 1940s they bought the street then in
1941 fenced it in for security with a navy contract.
Horsburg was the man’s name, not Horsboro. Not sure if
from Sherwin Williams.
Ed Wilhelm is key man to check with. He developed the
first pilot plant for industrial isolates!! Before the first plant
and the explosion. He goes way back.
Alpha Protein: Glidden was very careless in handling
it as a registered trademark. The term later came to be used
generically for isolated soy protein. Yet it was trademarked
from the outset.
The food grade soy protein product was not “Soya
Whip” but “Albusoy;” it later became known as Premium
Albusoy.
Central Soya’s term was “Soya Whip” when Ken
Gunther was working on it at Central. Albusoy was a
registered trademark coined by Al Levinson. Later when the
Glidden company stopped making it and Gunther Products
was in operation, Gunther used to make the product for them
and put it in bags marked Albusoy. They sold it way into
the 1950s or even 1960s. Central Soya developed a better
product than Albusoy, digested with pepsin (operated in the
isolecetric range so no need to neutralize). When Gunther
left Central Soya in 1949 he got exclusive rights under
license. He began to make this whipping agent. He had a
license to the Central Soya patent. It came on in competition
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to Albusoy, which Glidden made until 1949 or 1950. They
switched to a small spray drier for the production of the
Albusoy, phasing out drum drying.
Yes! It was advertised in 1943. Made in small amounts.
How much? Gunther was making the product after 1950.
Starting when? Chinese egg albumin had been shut off to the
egg industry.
Rohm & Haas was a big enzyme company; they made
an enzyme named Rhozyme. Mulsoya was used as a sizing
for silk and cotton fibers during weaving to give additional
strength, then later it was washed off. Ed’s brother, Carl, ran
the pilot plant. He started in 1938, before Albusoy.
Sterols: Utilizing soy sterols for the production of
hormonal material was started by Ferriholz, who worked
for I.G. Farben Industries in Germany. It was discovered
in late 1930s. Glidden picked it up soon. First published in
the Annalen der Chemie. Also Herman or Henry Kraybill
at Purdue worked on isolation of soy sterols. He was an
agricultural chemist.
Perrin from National Foam Systems got some Glidden
isolates and developed the fire extinguisher. Scrap leather
was cheaper, but the soy protein isolate was in steady supply
and a big volume. Cost was no longer a question with the
government paying.
From collection points from the farming areas, it was
transported by barge to the central elevator on the Calumet
Harbor. Had 2 or 3 river elevators. Central Soya got them
after the sale–after 1958
Glidden’s Central Organic Chemistry Research Labs.
(COL). This group of technical people is much too big to be
supported by the Chemurgy Div. What shall we do? All the
researchers were biochemical/organic chemistry oriented.
Let’s make that our central organic lab to serve the rest of
the divisions. This was the best research operation in the
Glidden Co, both facilities and people. The FCG people
joined with the Chemurgy research people joined to form one
organization. From then on, Chemurgy now contracted with
COL to do their research! Ed became assistant director. Dr
Wayne Pol? (now in Chicago) became director of research.
Sid Circle was a part of that.
Ask Ed Wilhelm when in 1958-59 the edible protein
plant went into operation. It was constructed adjacent to
the industrial protein plant, had a common wall. The whole
chemurgy research group continued to work in the same
location. All kept doing what they had before. No key people
were lost. Sid and his group stayed, Rakosky stayed as head
of the microbiology lab. The essential people stayed and
made the move to Central Soya. The lecithin people (such as
Paul Davis) stayed.
Central Soya’s headquarters were then in Ft. Wayne,
Indiana, in the old bank building; they are now in a new high
rise. Central’s offices were not out with its plants. When did
they move their offices from Decatur, Indiana, into the city?
Probably in the early days.

Who of top Central Soya management can I interview?
Promosoy: The alcohol process had been explored by
A.K. Smith in Peoria [Illinois, at NRRC] but no one had
ever commercialized it. Glidden or Central Soya was the first
to do so. The alcohol process preserves all of the proteins;
whey proteins are lost in the aqueous process, which causes
disposal problems. Griffith Labs. had big problems with
disposal. Also, you can recover and recycle the ethyl alcohol.
The alcohol process gives a bland concentrate. Didn’t have to
be neutralized or spray dried. Just desolventized then ground.
Griffith’s product difference was promotion. Griffith had a
bigger sales organization for selling their edible products
than Central. They had been in this business of selling edible
products for a long time. One early product was Pro-Max?
Then later changed the name to GL-301. Now they have both
products.
Lou Sair left slightly before the closing of Central. He
was not there in 1949. He was not severed at the time of the
closing. Sair lives in the Chicago area. Address: 1701 N.
Sayre Ave., Chicago, Illinois 60635. Phone: 312-637-0936.
8592. Wall, Wendy A. 1985. Soybean oil prices rise; buying
focuses on tight supplies. Wall Street Journal. March 15. p.
32.
• Summary: The price of soybean oil futures rose sharply
during hectic trading. Bunge Corp., a major grain merchant,
bought large amounts of soybean oil, which focused attention
on tight domestic supplies.
The USDA confirmed that the USSR had purchased
more corn and wheat, after rumors of new Soviet purchases
of U.S. grains–which boosted corn and soybean future
prices.
Two major processors closed their soybean crushing
plants last week. “Extremely weak demand for soybean
meal, the other byproduct of soybean processing, has crushed
industry profits.” Address: Staff Reporter, WSJ.
8593. Sair, Louis. 1985. History of Griffith Laboratories
(Interview). Conducted by William Shurtleff of Soyfoods
Center, March 16. 4 p. transcript.
• Summary: Griffith Laboratories was founded in 1918 by
a salesman of baking supplies named Enoch L. Griffith.
The main first product was Aquatex, a gelatinized starch
sold to the bakery trade. The company specialized in bakery
supplies. The son of the founder, C.L. Griffith, is now age
92, and still active in the business.
Lou Sair was born in Canada in 1910. He graduated
from the University of Manitoba with BS and MS degrees
in cereal chemistry, then earned a PhD degree from McGill
University (McDonald College). After working at the
National Research Council on a meat problem, then Ogilvie
Flour Mills and the Corn Industries Research Foundation in
Missouri (on starch and cereals), he went to work for Central
Soya Co. in about 1944 and began his first research on soy.
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After World War II started, egg albumin (egg white)
was selling for $5 a pound. In 1939 the Glidden Co.’s
Soya Products Division had started making a whipping
compound named Albusoy, then in 1944 Soybean Products
Co. in Chicago had started selling a similar product named
Soyco that was made elsewhere for them. The Regional
Soybean Industrial Products Laboratory in Urbana, Illinois
(after 1942 called the USDA Northern Regional Research
Laboratory) in Peoria, Illinois, played a leading role in the
research on whipping compounds. Sair recalls that Albusoy
yielded a fairly coarse foam, so while at Central Soya he
was assigned the job of coming up with a good whipping
compound. He made isolated soy protein, then used a pepsin
digestion to convert the isolate to a fat free compound that
whipped nougats and candy very well. Used in cakes, it
rose beautifully during baking, then collapsed, since it was
not denatured by heat. This product, also called Soy Whip,
was of excellent quality and in 1945 it was commercialized.
During the 2 years that Sair was at Central Soya, no one
thought that soy isolates might have a place in human
foods or in the food supply, other than in frills such as whip
toppings. No thought was given to using soy protein isolates
in sausages, breakfast cereals, etc.
In 1946 Sair left Central Soya and Ken Gunther took
over research on whipping compounds. Soy Whip continued
to be a commercial product, sold to good candy accounts.
Then in 1949 Dale McMillan, founder of Central Soya,
decided that there was no future for vegetable proteins at
Central Soya so he shut down the whole operation and
licensed the rights to the whipping compound to Ken
Gunther, who established his own company in 1949 in
Galesburg, Illinois, and, with his brother. Robert, made this
product (and others like it) for many years until A.E. Staley
bought the company. The company didn’t expand much and
is still fairly small.
In 1950 Sair and Rathman (both from Central Soya)
were issued a patent on an improved process for making a
soy-based whipping agent. He thinks he got 2-3 patents at
Central Soya on Soy Whip. Another author on one may have
been Mr. Turner, a salesman.
In 1946 Sair went to work for Griffith Laboratories,
where he worked in many areas. He got over 50 patents at
Griffith. He thinks he has more patents as a food chemist
than anyone in USA. Griffith is involved in almost
everything. But his mind kept going back to the work he did
at Central. Griffith had a big business in binders for sausage
products, so he began to wonder if they couldn’t use a soy
protein in sausages. Since Griffith was not a soybean crusher,
nor a manufacturer of isolates (which have a very low yield
and cause major waste disposal problems), he hit on a very
simple idea called the ‘isoelectric (water) wash process’
(different from the alcohol extraction process) to make a
soluble soy protein concentrate (as they named it). The
yield was 70%. Sair got the first patent. He began working

on development of such a product in about 1950. This was
long before Sidney Circle began working on this at Glidden
(note at Glidden; Circle’s was insoluble with an alcohol
wash). It has a sandy texture, a completely different product.
Extracting the sugars from soy with alcohol denatures the
protein, so it has no emulsifying properties. It is a filler with
good nutritional properties. But it has little functional value.
The Griffith process started with defatted soy flour,
purchased from the A.E. Staley Mfg. Co., which sold them
several hundred million pounds over the years. The protein
was extracted from the flour, the pH lowered to 4, the sugars
washed out with water, the protein neutralized, and then the
protein was spray dried. The Nitrogen Solubility Index of the
protein was 70%. A pound of the concentrate would do about
the same job in terms of binding power as an isolate but it
was much less expensive.
They went to the USDA and, after a long process, got
the first approval to use soy protein concentrate in sausage–at
a fairly low level.
In 1956 Griffith Laboratories introduced America’s first
commercial food-grade soy protein concentrate. The demand
was great for their small production. At that time Griffith was
also manufacturing a lot of sodium caseinate. They couldn’t
supply the market for caseinate for some applications. So
Sair went to Glidden and bought some isolate. Sair thinks
they were the first company that bought any soy isolate with
the intention of putting it into a food. But the taste was so
terrible (it was high in sulfur from Glidden’s paper coatings),
that it almost ruined a few Griffith accounts. Griffith bought
large quantities then gave it up because it was absolutely
useless as food. Griffith was using the isolate before it was
modified (ask Ed Meyer).
Years later Ralston Purina went to Griffith and asked to
purchase a license on their concentrate. Griffith refused.
In the 1920s Griffith Labs got involved with
manufacture of hydrolysates at their East Coast plant in
Newark, New Jersey. Initially everything was made from
wheat gluten. In about 1965 they began to hydrolyze soy.
George Inglett was in charge, under Sair for 2-3 years doing
research on hydrolysates; George is now at NRRC in Peoria,
Illinois.
One of Griffith’s most interesting stories is in textured
soy proteins. One of Sair’s patents may even be before
ADM’s TVP. He made what was called a “structured
protein.” In 1976 it was name GSVP (Griffith Structured
Vegetable Protein). It is made by using soy flour by a
controlled extrusion process; they controlled the pressure
along the length of the extruder and at the exit from the die
to give a good structure. He thinks it is greatly superior to
TVP.
Note: Talk with Ralph Sair at Griffith Labs. 1991. Oct.
15. Louis Sair passed away about 3 years ago. The next best
man to talk with about the early history of Griffith Labs
would be Irving Melcer. Address: 9100 S. Sacramento,
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Evergreen Park, Illinois 60642. Phone: 312-422-2033.
8594. Isern, Thomas D. 1985. The erosion expeditions.
Agricultural History 59(2):181-91. April. [15 ref]
• Summary: Starting in 1934, the USDA dispatched two
international expeditions to search for plants that might
assist in the much-publicized battle against soil erosion.
Both were quite unsuccessful. Contains a brief history of
plant introduction work and a very interesting discussion of
the philosophy, ideals, and premises behind American plant
exploration. The Section of Seed and Plant Introduction
(SPI), organized within the USDA in 1898, was founded on
Progressive beliefs. Two of the key founding philosophers
were David Fairchild and Walter T. Swingle, both from the
Kansas Agricultural College. Science should be utilitarian,
of use to society. Plant introduction should promote
U.S. self-sufficiency and encourage new domestic U.S.
plant industries. It should also have beneficial impacts
on America’s environment. Here are a few of the great
success stories of SPI: Mark A. Carleton introduced winter
and spring wheats for the Great Plains; Walter T. Swingle
established the fig and date palm industries in the Southwest;
Seaman A. Knapp introduced short-grain rice along the
Gulf Coast; and David G. Fairchild and Wilson A. Popenoe
established the culture of various tropical fruits. The work
of Frank N. Meyer is mentioned in several places. Address:
Emporia State Univ., Emporia, Kansas.
8595. Korus, R.A.; Jo, J. 1985. Esters of vegetable oils.
University of Idaho, College of Agriculture, Agricultural
Experiment Station, Miscellaneous Series No. 88. p. 31-35.
April. [6 ref]
• Summary: This is part of a larger report titled “The
potential of vegetable oil as an alternate source of liquid fuel
for agriculture in the Pacific Northwest–III.”
8596. Leffel, Robert. 1985. Report on the National Soybean
Breeders Workshop and joint session with soybean
physiologists (Memphis, TN: February 25-27, 1985).
Eurosoya No. 3. p. 84. April. [Eng]
• Summary: “Public and Commercial Soybean Breeders
of the United States and Canada and their guests, Soybean
Physiologists, held a National Soybean Research Workshop
with special emphasis on soybean physiology at Memphis,
Tennessee, February 25-27, 1985.
“The Public Breeders Coordination Sessions on Monday
afternoon, February 25 and Wednesday morning, February
27, included summaries of current soybean research in the
areas of cold tolerance, heat tolerance, drought tolerance,
length of seed fill, harvest index, nitrogen fixation, leaf
physiology (leaf and canopy photosynthesis and specific–leaf
weight), plant architecture (morphology), plant development
/ photoperiodic response, protein quantity and quality, oil
quantity and quality, mineral nutrition, isozymic variation,

and Phytophthora rot resistance.
“A copy of a summary report on a topic is available
from European Soybean Cooperative Research Network
Coordinator, Maurice Arnoux, upon request.
“The Joint Session between Soybean Breeders and
Soybean Physiologists on Tuesday, February 26 included the
following topics:
“Photoperiod and temperature effects on seed filling
by Bob Patterson and David Raper, North Carolina State
University
“A plant breeder’s view of seed filling period by Todd
Pfeifer, University of Kentucky
“Harvest index as a tool to study yield development by
Steve Spaeth, Washington State University and Luis SaladoNavarro, University of Florida
“Physiology of flower development by Judy Thomas,
North Carolina State University
“Mechanism of flower abortion by Dean Dybing, ARS/
USDA and South Dakota State University
“Genetic responses to photoperiod by Perry Cregan,
ARS/USDA Beltsville, Maryland
“Drought tolerance–a panel discussion moderated by
Bill Schapaugh, Kansas State University
“Cold tolerance by David Hume, University of Guelph
[Ontario, Canada]
“Genetic variation in nutrient uptake by Rufus Chaney,
ARS/USDA Beltsville, MD
“Water and nitrogen limitations to soybean yield by Tom
Sinclair, ARS/USDA and University of Florida
“Limitation of nitrogen in soybean productivity by Jim
Harper, ARS/USDA and University of Illinois
“Increasing yield by selection for canopy photosynthesis
by Roger Boerma, University of Georgia
“Biotechnology in soybean-cellular systems by Glenn
Collins, University of Kentucky
“A practical look at plant breeding–a panel discussion
moderated by John Schillinger, Asgrow Seed Company
“Summaries of these papers are not available but
the reader is referred to the speakers and their research
publications in the designated areas of research.” Address:
Agricultural Research Service, USDA, Beltsville, Maryland.
8597. Slover, H.T.; Thompson, J.R.; Davis, C.S.; Merola,
G.V. 1985. Lipids in margarine and margarine-like foods. J.
of the American Oil Chemists’ Society 62(4):775-86. April.
[12 ref]
• Summary: A relatively wide range of trans fatty acid
levels is reported within the categories of “stick” and “tub”
margarines, depending on specific brands and the sources of
vegetable oils incorporated into such products. Soft “tub”
or liquid margarines contain less trans and saturated fatty
acids than stick-type margarines. Address: USDA Beltsville
Human Nutrition Research Center, Nutrient Composition
Lab., Beltsville, Maryland.
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8598. Steinkraus, K.H. 1985. Trends and current knowledge
in tempe research. In: Hermana and Karyadi, eds. 1985.
Simposium Pemanfaatan Tempe Dalam Peningkatan Upaya
Kesehatan dan Gizi [Symposium on Tempeh Utilization in
Efforts for Improving Health and Nutrition]. 148 p. See p.
138-48. Held 15-16 April 1985 in Jakarta. [20 ref. Eng]
• Summary: Contents: Introduction. Indonesian tempe
kedelai (with 10 essential steps for tempe production).
Traditional tempe fermentation (the basic traditional
process). Industrial production of tempe (details of the
commercial process and improvements made during the
past 25 years, many originating in the USA by Steinkraus,
Martenelli and Hesseltine, plus Gandjar, etc. Summary of the
tempeh industry and market in the USA {Shurtleff & Aoyagi
1984}. Summary of the tempeh industry and market in
Indonesia, with Table 1 {Winarno 1976}). Acidification–An
essential step in the tempe fermentation (without this step,
tempe makers in temperate climates are taking a risk of food
spoilage and/or toxin development). Research needs (study
differences between traditional acidified and non-traditional
non-acidified tempeh fermentation processes). Address: New
York State Agric. Exp. Station, Geneva, New York 14456.
8599. Bennett, Dawn D.; Miller, Julie Ann. 1985.
Biotechnology: Jumping genes in soybean? Science News
127(21):329. May 25.
• Summary: This report from the USDA symposium
in Beltsville, Maryland, on Biotechnology for Solving
Agricultural Problems, discusses the work of researcher Lila
O. Vodkin and others with transposon. “Pieces of DNA that
move from one position to another within chromosomes,
turning off or on the more sedentary genes they invade, have
been well studied in maize, but few have been described
in other plants. Now Lila O. Vodkin, Patsy R. Rhodes and
their colleagues at USDA’s Agricultural Research Service
(ARS) report the first evidence for such a mobile element,
often called a transposon, in soybean plants. They believe
transposons will be useful for identifying and isolating
plant genes of agricultural interest, and transposons may
eventually serve as a genetic engineering tool for carrying
genes from plant to plant.”
8600. Dintzis, F.R.; Watson, P.R.; Sandstead, H.H. 1985.
Minerals contents of brans passed through the human GI
tract. American J. of Clinical Nutrition 41(5):901-08. May.
[25 ref]
• Summary: Soybean hulls contain no phytic acid. They are
rich in dietary fiber, yet are more digestible than other fiber
sources such as corn and wheat brans. Address: Northern
Regional Research Center, Peoria, Illinois.
8601. Pryde, E.H.; Carlson, K.D. 1985. Trends in industrial
usage for vegetable oils–Symposium overview. J. of the

American Oil Chemists’ Society 62(5):916-17. May. [6 ref]
• Summary: Potential uses include sulfurized lubricant
additives, application of pesticides, coatings, epoxidized
oils, and thermochemical applications. Address: Northern
Regional Research Center, Peoria, Illinois 61604.
8602. Shurtleff, William; Aoyagi, Akiko. 1985. History of
tempeh in Europe (Document part). In: W. Shurtleff and
A. Aoyagi, Akiko. 1985. History of Tempeh: A Fermented
Soyfood from Indonesia. 2nd ed. Lafayette, California:
Soyfoods Center. 91 p. See p. 27-31. [402 ref]
• Summary: “As noted previously, all of the references to
and articles about tempeh written between 1875 and the early
1950s were written by Europeans, most of them Dutchmen.
Senior authors of references prior to 1940 included Gericke
and Roorda (1875, 1901), Prinsen Geerligs (1895, 1896),
Boorsma (1900), Vorderman (1902), Heyne (1913), Jansen
(1923, 1924), Ochse (1931), van Veen (1932, 1933, 1934,
1935, 1936, 1938), Mertens (1933), Amar and Grevenstuk
(1935), and Burkill (1935).
“Yet, perhaps because Dutch was not a widely read or
spoken language and tempeh was not known in countries
more famous for soyfoods such as Japan and China, tempeh
was rarely mentioned in the numerous articles about
soyfoods published in French, German, and English prior
to the 1950s. Nor are there records of tempeh being made
in Europe during this time. The only two European works
in English that mentioned tempeh during this period were
those by Ochse (1931) and Burkill (1935), and both were
encyclopedic works about the foods and plants of Malaysia
and Indonesia; Ochse’s work was originally published in
Dutch.
“Relatively little was published about tempeh in Europe
between 1940 and 1959, and most articles focused on its
role in prisoner of war camps in Southeast Asia. There were
articles by van Veen (1946, in Dutch), Roelofsen (1946, in
Dutch), de Bruyn et al. (1947, in Dutch), Tammes (1950, in
Dutch), van Veen and Schaefer (1950), Smith and Woodruff
(1951), Grant (1951), Dupont (1954), and Autret and van
Veen (1955); the latter five articles were all in English. Most
of these have been discussed earlier at Indonesia. Boedijn
(1958) reported that Rhizopus oligosporus can always
be isolated from tempeh, implying that it is the primary
organism in tempeh.
“All of the first tempeh companies in Europe were
started in the Netherlands by immigrants from Indonesia.
The earliest of these, called ENTI, was founded in April
1946 by a Dutch couple whose last name was Wedding.
They had learned to make tempeh while living in Indonesia.
Bringing their starter culture and tempeh culture to the
Netherlands, they began to make Europe’s earliest known
tempeh on a home scale for friends and relatives. Gradually
ENTI grew and become a commercial operation, making
2,000 lb of tempeh a day by the early 1970s. In about 1974
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the Weddings sold the company (located in Zevenhuizen)
to Mrs. L.J. Duson, who ran it until January 1984, when she
closed it. Firma E.S. Lembekker, founded in January 1959
in Amsterdam, then became Europe’s oldest existing tempeh
company.
“Interest in tempeh in Europe began to increase
starting in the 1960s. Articles were published by Roelofsen
and Thalens (1964; changes in B vitamins), Stanton and
Wallbridge (1969; a tempeh-like product made from cassava
but with improved nutritional value), Thio (1972, 1975,
small scale production and recipes), Jensen and Djurtoft
(1976; a large report from Denmark on legume and cereal
grain tempehs), Djurtoft and Jensen (1977, tempeh from
various African grains and beans), Andersson (1977, volatile
components and yellow pea tempeh, from Sweden), and Bahi
El-Din et al. (1977; Sudanese researchers at Wageningen,
Netherlands). Among these researchers, Thio Goan Loo
from Indonesia was especially active in teaching people in
Third World countries about tempeh. In 1972 he wrote about
tempeh for use in Zambia (Africa) and spent three months in
1979 teaching tempeh production and recipes in Sri Lanka.
“The earliest known popular article on tempeh was
an excellent 7-page feature story with nine photographs
published in 1982 in Le Compas in French. In 1982 Soja
Total, a translation of The Farm Vegetarian Cookbook
(Hagler 1978), containing 13 pages of information on
tempeh, was published in Germany. In 1985 Das Tempeh
Buch, an updated and expanded translation of The Book
of Tempeh (Shurtleff and Aoyagi 1979), will be published
in Germany. Thus by 1984 there was more information on
tempeh available in German than in any other continental
European language, including Dutch. However the absence
of a center of focused research efforts and a good source of
tempeh cultures, such as the centers at Geneva [New York]
and Peoria [Illinois] in the U.S., restricted the development
of widespread popular interest in tempeh in Europe.
“Europe’s largest tempeh company, Tempe Production
Inc. (called Handelsonderneming van Dappern until 1983)
was founded in 1969 by Robert van Dappern, with the
help of his Dutch father (Herman), his Indonesian mother
(Aveline), and his Dutch-Indonesian wife. He paid the
Dutch-Indonesian sailor (who had founded Firma ENTI) a
substantial sum of money to teach him how to make tempeh.
By 1970 they were making tempeh in a small warehouse in
Rotterdam. Initially they sold all of their tempeh to a couple
of Holland’s many Indonesian stores, but then they hired
his wife’s father, a well-known Indonesian, to deliver to the
wider Indonesian community. The company began to grow,
but all of the tempeh was being consumed by Indonesians
living in the Netherlands.
“In about 1972 or 1973 they moved the thriving
company to Kerkrade, in southern Holland near the family
home in Heerlen, rented a bigger building, and started mass
production. Ed van Dappern, the second brother, joined

the company as an equal partner. In 1979 Robert sent his
wife’s brother, Ike van Gessel, to Los Angeles to set up a
tempeh plant there. Ike rented a building but, because of the
European recession during the early 1980s and the need for
capital to expand the business in the Netherlands, he had
to cancel the lease and call off the project, at a substantial
financial loss.
“In about 1980 or 1981 the company bought a $1
million modern factory in Kerkrade and expanded again.
By mid-1982 Tempe Production Inc. was producing 6,000
to 8,000 pounds of tempeh a week, making it the largest
tempeh company in the world. By early 1984 production
had increased to 13,200 pounds a week, and an estimated
10% of this was consumed by non-Indonesians. The family
developed their own proprietary method for making tempeh
starter culture. They developed a leaflet on tempeh, gave
demonstrations on making and cooking with tempeh, and got
tempeh to be sold at the Central Market, with the result that
more and more of the greengrocers, who buy their vegetables
there early each morning, started selling tempeh (and tofu).
The company exported tempeh and tempeh products to
England, Germany, Belgium, and Luxembourg via a major
distributor. Robert’s Indonesian mother, Aveline, was in
charge of preparing these (van Gessel 1982; Welters 1982;
van Dappern 1984, each personal communications). By
1984 Tempe Production Inc. was the world’s second largest
tempeh manufacturer, after Marusan-Ai in Japan.
“Prior to early 1981 all of Europe’s tempeh companies
were located in the Netherlands and run by older Dutchmen
catering largely to an Indonesian clientele. Europe’s first
generation of “New Age” tempeh shops was started from
1981 by young people interested in natural foods and/or
macrobiotics. Europe’s earliest known New-Age tempeh
company was Paul’s Tofu & Tempeh, which was in operation
by January 1981 at 155 Archway Rd., Highgate, in London.
JAKSO, the first New Age shop in the Netherlands, started
in July 1981. By January 1982 there were 7 tempeh shops
operating in Europe; by January 1984 there were 18. Of
these, 7 were in the Netherlands, 3 in Austria, 2 each
in England and West Germany, and 1 each in Belgium,
France, Italy, and Sweden. Total tempeh production in the
Netherlands was about 4,500 kg a week (10,000 cakes of l
pound each) in 1982, rising to 12,000 kg a week in 1984.
“By 1980 another center of interest in tempeh had
developed at the Department of Botany and Microbiology,
University College of Wales, Aberystwyth, Wales, UK.
There Dr. J. Hedger and Mr. T. Basuki (from Indonesia)
were planning to start a tempeh factory, had produced
a 4-page leaflet on “Tempe–An Indonesian Fermented
Soybean Food,” and had written a script for a BBC program
“Tomorrow’s World,” on tempeh, which was broadcast in the
summer of 1979. At that time tempeh was also occasionally
sold in London, but the name of the manufacturer was not
given (O’Neill 1980). In 1982 Hedger wrote a brief article
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on tempeh production.” Address: Soyfoods Center, P.O. Box
234, Lafayette, California 94549.
8603. Shurtleff, William; Aoyagi, Akiko. 1985. The
Americanization of tempeh (1970 to 1980s) (Document
part). In: W. Shurtleff and A. Aoyagi, Akiko. 1985. History
of Tempeh: A Fermented Soyfood from Indonesia. 2nd ed.
Lafayette, California: Soyfoods Center. 91 p. See p. 39-43.
May. [402 ref]
• Summary: “The 1960s, a decade of creative scientific
research on tempeh, laid the foundation for the 1970s,
when tempeh began to enter the American diet. The main
forces spurring increased production and consumption of
tempeh after 1970 were the three closely related movements
working to popularize natural foods, meatless and vegetarian
diets, and soyfoods. From the late 1970s on there was a
rapid growth of interest among many Americans in health,
nutrition, and fitness, in low-cost protein sources, meatless
diets, and world hunger, in ecology, and simpler, more
satisfying lifestyles. Specific factors popularizing tempeh
were the various promotional efforts, books, media coverage,
and increased availability of good fresh tempeh. By the early
1980s the growing mainstream concern with cholesterol and
saturated fats, had also become a significant factor.
“During the 1960s the Cornell University [New
York] group under Dr. Steinkraus and the USDA Peoria
[Illinois] group under Dr. Hesseltine and Dr. Wang had
completed most of their basic research on tempeh. But a
few important discoveries remained to be made during the
1970s. At Cornell, the most important findings concerned the
production of significant amounts of vitamin B-12 during
tempeh fermentation. In 1977 Liem, Steinkraus and Cronk
showed tempeh to be one of the best vegetarian sources of
vitamin B-12. Curtis, Cullen and Steinkraus (1977) showed
that the B-12 was produced by the bacterium Klebsiella.
(Nutritional analyses of commercial tempeh done by
independent scientific laboratories during the late 1970s
and early 1980s showed that typical samples contained an
average of 8.8 micrograms of vitamin B-12 per 100 gram
portion, or 293% of the US Recommended Daily Allowance
of 3 micrograms.)
“The most significant research work on tempeh
done by the Peoria group during the 1970s concerned the
development of improved, larger scale methods for making
tempeh starter cultures. The group showed that rice or a
mixture of rice and wheat bran yield the most viable spores,
and they developed methods whereby individuals or tempeh
manufacturers could make good quality tempeh starter by
themselves.
“But much more important than the research work of
these two groups during the 1970s and early 1980s was their
‘extension’ work. Members of both groups summarized the
results of their research on tempeh in at least 35 articles,
both scientific and popular. They also gave many speeches.

This brought tempeh to the attention of many more scientists
and lay readers. Starting with the Mother Earth News in
May 1976, a number of major magazine articles listed the
USDA NRRC at Peoria as America’s only source of tempeh
starter. Over the next few years the Peoria group sent out
some 25,000 tempeh starter cultures and instructions for
making tempeh, free of charge, to people and organizations
requesting then; by 1981 the number had reached 35,000.
Partly to stem the flood, in June 1977 Wang, Swain and
Hesseltine wrote “Calling All Tempeh Lovers” for Organic
Gardening magazine (circulation 1,350,000) describing an
easy method for making this rice-based tempeh starter at
home. Steinkraus organized a Symposium on Indigenous
Fermented Foods, held in Bangkok, Thailand, in November
1977 in conjunction with the fifth United Nations-sponsored
conference on the Global Impacts of Applied Microbiology
(GIAM V), and attended by over 450 scientists from around
the world. There 17 papers were presented on tempeh, more
than any other single food. In 1983 Steinkraus edited the
monumental Handbook of Indigenous Fermented Foods,
containing 94 pages of information about tempeh, much of it
from the 1977 Symposium. Hesseltine, Wang, and Steinkraus
also did a great deal to help America’s first generation of
Caucasian tempeh manufacturers start their businesses
and deal with their production problems. They patiently
answered hundreds of phone calls and letters from young
entrepreneurs trying to educate themselves in the basics of
applied microbiology–all in the best tradition of using tax
dollars to serve the people and promote American agriculture
and business. For their two decades of pioneering research,
more than 65 publications on tempeh, and highly effective
extension work, the US tempeh industry owes the Peoria and
Cornell groups an immense debt of gratitude.
“Also in America during the 1970s, many other
researchers published on tempeh. Chen, Packet, and coworkers (1969-72) at the University of Kentucky published
three papers on antioxidants in tempeh. In 1970 Noznick
and Luksas of Beatrice Foods were granted a patent on a
powdered tempeh made by liquid submerged fermentation.
Kao (1974) at Kansas State University wrote his PhD
dissertation on tempeh made from chick-peas (garbanzos),
horsebeans (broad beans), and soybeans. James Liggett
of Foundation Foods developed a tempeh meat analog
containing sesame seeds (Soybean Digest 1975). Jurus and
Sundberg (1976) were the first to convincingly demonstrate
that the tempeh mold hyphae penetrated deep into the
soybeans; this helped explain the rapid physical and chemical
changes during tempeh fermentation. Beuchat (1976) in
Georgia, studied peanut presscake tempeh. Charles and
Gavin (1977) from the Biotechnology Research Center at
Lehigh University, Pennsylvania, used a creative engineering
approach to investigate the microbiological, biochemical,
physical, and nutritional changes occurring during tempeh
fermentation. Other studies were done by Souser and Miller
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(1977, Rhizopus lipase), Aramaki (1978, acceptability of
tempeh made from bulgur wheat, millet, and azuki beans),
Zamora and Veum (1979, fermentation improved the quality
of tempeh protein), Gomez and Kothary (1979, tempeh
from red kidney beans), Yueh et al. (1979, patent assigned to
General Mills Inc. for a process for producing a soy & potato
fried tempeh snack food), Rathbun and Shuler (1982, 1983,
heat and gas transfer during tempeh fermentation),
“During the early and mid-1970s, in addition to the
groups at Cornell and Peoria, there were four other main
groups that played leading roles in introducing tempeh to
America: The Farm in Tennessee, The Soyfoods Center in
California, Rodale Press in Pennsylvania, and the food- and
counter-culture media.
“A great deal of the credit for introducing tempeh to
the American public goes to The Farm, a large spiritual and
farming community of ‘long-hairs’ living on 1,700 acres in
Summertown, Tennessee. People at The Farm pronounced
the name of this food as TEM-pi, instead of the standard
TEM-pay. In late 1971 Alexander Lyon, a member of The
Farm with a PhD in biochemistry, learned about tempeh
while doing library research on soy-based weaning foods.
In 1972 he helped The Farm to set up a small ‘soy dairy.’
While serving as its first manager, and using starter culture
and literature supplied by Drs. Hesseltine and Wang at the
USDA in Peoria, Illinois, he worked with Dianne Darling
to make an occasional small batch of tempeh for the soy
dairy crew. In 1972 or 1973 Dianne wrote a ten-step kitchen
method for making tempeh using spore suspension for
inoculum. Soon Deborah Flowers made two large batches
of tempeh, incubated in the boiler room at the Canning and
Freezing plant, and many Farm members had their first taste.
The group developed a method for growing tempeh starter
on chopped, sterilized sweet potatoes with cultures in test
tubes. This was America’s first Caucasian-run tempeh shop,
although it was not a commercial shop. Tempeh was an
immediate hit in The Farm’s vegan or total vegetarian diet–a
diet containing no dairy or other animal foods. In 1974
Stephen, The Farm’s spiritual teacher, visited Amsterdam on
a European trip and came back with a new realization of the
potential of tempeh for The Farm and for a new industry in
America” (Continued). Address: Soyfoods Center, P.O. Box
234, Lafayette, California 94549.
8604. Shurtleff, William; Aoyagi, Akiko. 1985. The
Americanization of tempeh (1970 to 1980s) (Continued–
Document part II). In: W. Shurtleff and A. Aoyagi, Akiko.
1985. History of Tempeh: A Fermented Soyfood from
Indonesia. 2nd ed. Lafayette, California: Soyfoods Center. 91
p. See p. 43-46. May. [402 ref]
• Summary: (Continued): “In 1974 Cynthia Bates joined
the Soy Dairy crew and learned the basic lab techniques for
making tempeh starter from Alexander. She built a tempeh
incubator out of an old refrigerator and by November 1974

was making 20-30 pound batches of okara tempeh, using the
soy pulp (okara) left over after making soymilk. By January
1975 The Farm Tempeh Shop was making 80-200 pounds
of tempeh a week. The incubator was expanded into a used
bean dryer and sporulated okara tempeh (dried and ground)
started to be used as a starter. In 1975, in order to share their
discovery with people across America and around the world,
the community (now having 1,100 members) featured a
section on tempeh (written by Cynthia Bates) in their widely
read Farm Vegetarian Cookbook, including the first tempeh
recipes to be published in any European language (Farm
1975).
“In 1975, after Wang, Swain and Hesseltine at the
NRRC published their paper on mass production of tempeh
spores, Bates set up a little laboratory and began making
tempeh starter for use on The Farm. The starter was grown
on rice, using the syringe inoculation technique and a spore
suspension of starter sent periodically and kindly by Dr.
Wang. By 1976 powdered pure-culture tempeh starter, made
by Bates at the Tempeh Lab, was being sent out or sold to
interested people. Publications were now needed to explain
how to use the starter to make tempeh, then how to cook
the tempeh. In 1975 or early 1976 Alexander Lyon typed
up a three-page flyer titled ‘Tempeh Instructions,’ which
contained the first instructions in any European language for
making tempeh at home, and listed The Farm as a source of
tempeh starter. Bates wrote and The Farm printed a 2-page
flyer titled ‘Tempe,’ which described how to make five
pounds of tempeh and contained four recipes, including the
world’s first Tempeh Burger recipe. This flyer was distributed
with the starter, along with ‘Fermentation Funnies,’ cartoons
introducing tempeh. In 1976 Bates and co-workers wrote
a 20-page article titled ‘Beatnik Tempeh Making’ (later
retitled ‘Utilization of Tempeh in North America’) for the
Symposium on Indigenous Fermented Foods in Bangkok,
Thailand.
By Sept. 1976 the Tennessee Farm community, with
Suzie Jenkins as tempeh production manager, was making
at least 60 pounds of tempeh a day, and they were using a
centrifuge (Cynthia Bates’ idea) to dewater the soybeans
after cooking and before inoculation–a technological
breakthrough that soon caught on among commercial tempeh
makers.
Also by 1976 The Farm’s satellite farms had established
commercial tempeh shops in San Rafael, California, and
Houma, Louisiana. A number of America’s early tempeh
shops (such as The Tempeh Works in Massachusetts or
Surata Soyfoods in Oregon) were started by people who
learned the process on The Farm. America’s first soy deli, set
up in August 1976 at the Farm Food Company’s storefront
restaurant in San Rafael, featured tempeh in Tempeh
Burgers, Deep-fried Tempeh Cutlets, and Tempeh with
Creamy Tofu Topping, the first tempeh dishes sold in an
American-style restaurant.
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“The media blitz for tempeh that began in 1977 created a
booming little business on The Farm for tempeh ingredients.
A January 1977 article in Organic Gardening listed The
Farm as the only known source of split, hulled soybeans.
Orders began to arrive. Soon Dr. Wang at the USDA in
Peoria [Illinois], flooded by orders for tempeh starter, was
forwarding many of then to The Farm. Then articles by The
Farm (Cynthia Bates and Deborah Flowers) about tempeh in
Mother Earth News (Sept. 1977) and East West Journal (July
1978) led to a surge of orders for both starter and split soy
beans.
“In 1977 Farm Foods was founded; it took over
marketing of the tempeh starter, together with hulled
soybeans and revised editions of the tempeh instructions
(1977, 1978). The three items were sold nationwide as
America’s first Tempeh Kit by mail order and in some
natural food stores. The starter was also sold separately with
the leaflet. During 1978 Farm Foods promoted its tempeh
starter and tempeh kit by serving grilled tempeh at numerous
natural foods trade shows. A large sidebar in the February
1978 issue of Organic Gardening magazine listing Farm
Foods as the best source of tempeh starter and split beans,
followed by letters of referral from Rodale Press thereafter,
stimulated sales. Also in 1978 Hagler edited a revised edition
of the Farm Vegetarian Cookbook; it contained 12 pages on
tempeh, including many recipes. In 1982 Farm Foods began
actively advertising and selling bulk, powdered tempeh
starter to America’s growing number of tempeh shops, and
by 1984 they had captured a majority of the market. Prior
to 1979 tempeh had been available on The Farm only on
special occasions. In that year, however, a Tempeh Trailer,
developed in Louisiana by John and Charlotte Gabriel, was
brought to The Farm. The tempeh incubator was moved out
of the Canning and Freezing building and made into a walkin incubation room in the trailer. John Pielascyzk became
head tempeh maker, and thereafter any Farm member could
go at almost any time to the Farm store, open the freezer,
and take home tempeh. In 1981 Margaret Nofziger, Farm
nutritionist, wrote an article on ‘Tempeh and Soy Yogurt,’
with five tempeh recipes, for Vegetarian Times.
“In late 1983 and early 1984 The Farm underwent a
major financial restructuring. Farm Foods became financially
independent from The Farm and in May 1984 the Tempeh
Lab (under the directorship of Cynthia Bates) became
independent of Farm Foods. Both became ‘for-profit’
companies. In March 1984 The Farm published Tempeh
Cookery, America’s fourth popular book about tempeh and
the first with full-page color photos (Pride 1984). To promote
this book (and tempeh), in June 1984 Farm Foods and its
sister company, The Book Publishing Company, served
samples of deep-fried tempeh and several tofu dishes to
20,000 attendees of the American Booksellers Association
Convention in Washington, D.C. Farm Foods was also
planning to have one or more large tempeh companies

(perhaps one on each coast of the USA) make private labeled
tempeh, which would then be sold nationwide through
the company’s extensive soymilk ice cream (Ice Bean)
distribution channels. Farm Foods could then also use the
tempeh, the starter, and the book to promote each other”
(Continued). Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549.
8605. Shurtleff, William; Aoyagi, Akiko. 1985. The
Americanization of tempeh (1970 to 1980s) (Continued–
Document part III). In: W. Shurtleff and A. Aoyagi, Akiko.
1985. History of Tempeh: A Fermented Soyfood from
Indonesia. 2nd ed. Lafayette, California: Soyfoods Center. 91
p. See p. 46-49. May. [402 ref]
• Summary: (Continued): “William Shurtleff and Akiko
Aoyagi of The Soyfoods Center in California were also
active in helping to introduce tempeh to America. They first
became aware of and interested in tempeh in March 1975 in
Tokyo after reading The Farm Vegetarian Cookbook. In their
Book of Tofu (1975), they included a recipe for homemade
tempeh and seven Indonesian-style tempeh recipes (learned
from an Indonesian tempeh maker in Tokyo), the first such
recipes ever published in English. This whole section was
published in Mother Earth News in May 1976. In late 1976,
during a two-week visit to The Farm in Tennessee, they
wrote (with Cynthia Bates) a 4-page pamphlet titled ‘What
is Tempeh?’ which they enlarged and published in early
1977. In May 1977 they spent a month in Indonesia studying
tempeh, and in June their article “Favorite Tempeh Recipes”
was published in Organic Gardening magazine. In January
1978 William Shurtleff presented a paper and demonstration
on how to make tempeh from winged beans at an
International Seminar on Winged Beans in the Philippines.
“In July 1979 Harper & Row published their Book
of Tempeh, the first book in the world devoted entirely
on tempeh. It contained the first sizeable collection of
American-style and Indonesian tempeh recipes (130 in all),
the first illustrated descriptions of making tempeh, tempeh
starter, and onchom (ontjom / oncom) on various scales
in Indonesian tempeh shops, the first history of tempeh,
detailed discussion of tempeh in Indonesian culture and
of the many varieties of Indonesian tempeh, and the first
recommendations for commercial names for the more than
30 types of tempeh that could easily be made in the West.
It also contained chapters and reviews of the literature on
tempeh nutrition and the microbiology and biochemistry
of tempeh fermentation, plus the largest bibliography on
tempeh to date (including many new Indonesian references),
an annotated listing of 61 people and organizations around
the world connected with tempeh, and the first list of
tempeh companies in the West. By early 1984 16,600 copies
of the paperback edition and 960 copies of the enlarged
professional hardcover edition had been sold. Between 1976
and 1982 they wrote eight articles on tempeh for popular and
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trade magazines.
“In March 1980 The Soyfoods Center published Tempeh
Production, the first book describing how to start and run a
commercial tempeh plant in industrialized or Third World
countries. In 1981 Shurtleff and Aoyagi wrote a book on
tofu, miso, and tempeh that was published in Mexico in
Spanish, and in 1982 they published books containing bulk
tempeh recipes and tempeh labels. Starting in 1982 Shurtleff
did extensive annual surveys of the tempeh industry and
market in the USA, which were published yearly by The
Soyfoods Center in Soyfoods Industry and Market: Directory
and Databook. The Center also developed and sold color
slide sets on “Tempeh,” “Tempeh Production in the USA,”
and “Tempeh Production in Indonesia.” In 1985 The Book of
Tempeh will be published in German as Das Tempeh Buch.
“Another early pioneer of tempeh in America was
Rodale Press in Emmaus, Pennsylvania, best known as the
publisher of Organic Gardening and Prevention magazines.
In the spring of 1975 Rodale’s R&D department decided
to follow up on the work with tempeh done by Hesseltine
and Wang at Peoria. In early 1976 R&D food technologist
Mark Schwartz began to work with Dr. Wang in Peoria
to develop a simple, inexpensive way to make tempeh at
home. They devised a tempeh kit including an incubator
made from an inexpensive Styrofoam picnic cooler heated
by a light bulb. For a Reader’s Research Project, they sent
the kit with instructions and a questionnaire to 60 readers
across the country, and asked for feedback. The unanimous
response was that people found the new food easy to make
and delicious (Podems 1976). This R&D work led to five
major articles in 1976 and 1977. In March 1976 Brenda
Bortz in ‘The Joys of Soy’ introduced tempeh and Rodale’s
tempeh research to readers of Organic Gardening (OG).
In January 1977 OG ran ‘Tempeh Keeps ‘em Coming for
More Soybeans.’ Jack Ruttle, a Rodale staffer, summarized
the results of Rodale’s research on tempeh to date and gave
detailed instructions for making tempeh at home. This
was the first major popular article on tempeh published
in America. In June Prevention, the largest health-food
magazine in America, ran a cover story and editorial
by Robert Rodale titled ‘Tempeh, a New Health Food
Opportunity.’ He visited America’s first Caucasian-owned
tempeh shop (run by Gale Randall), encouraged others to
start tempeh shops and to ‘get in on the ground floor of a
new industry,’ and predicted that tempeh might well become
America’s most popular way of using soybeans as part of
the ‘coming soy boom.’ ‘Tempeh is on its way up,’ he wrote.
‘Before long it will be eaten widely and lovingly across
this land of ours.’ Also in June OG published Shurtleff and
Aoyagi’s ‘Favorite Tempeh Recipes’ and Wang, Swain,
and Hesseltine’s ‘Calling all Tempeh Lovers.’ In addition
Rodale Press published books with extensive information
on tempeh: Home Soyfood Equipment (Wolf 1981) and Tofu,
Tempeh, & Other Soy Delights (Cusumano 1984). Wolf’s

book included a new method for making tempeh at home
using unsalted soynuts, which took less time and cost only
about 28% (10 cents) more per pound than the traditional
method. Detailed plans for making a home tempeh incubator
were given. Organic Gardening (March 1982) summarized
Wolf’s quick tempeh method.
“Starting in 1971, the American media first began to take
an interest in tempeh, when Food Processing magazine, in
its ‘Foods of Tomorrow’ section did an article on ‘Specialty
Fermented Foods,’ discussing their potential acceptability
in the American market. It concluded: ‘But of all fermented
foods, tempeh, with its high ratings in taste, nutritional
benefits, and simple, low cost processing techniques, appears
to be the most likely candidate for Americanization . . .
Tempeh may be one of the next to appear in the US market
place.’ In May 1976 Mother Earth News (Issue #39) ran a
long excerpt on tempeh from The Book of Tofu by Shurtleff
and Aoyagi. Media coverage expanded significantly in 1977.
First came the three major Rodale Press articles mentioned
above. In September Mother Earth News featured ‘How
we Make and Eat Tempeh Down on the Farm,’ and in
November Vegetarian Times ran ‘Tempeh,’ In July 1978
East West Journal ran its first tempeh story, ‘Make Your
Own Soyburger’ about the Farm’s tempeh. These many
articles contained recipes and detailed instructions for home
preparation, and some gave the address of the NRRC in
Peoria, Illinois as a source of free tempeh starter. In less than
18 months, over 25,000 people requested starter and began
making tempeh at home. This early media coverage for
tempeh was a veritable blitz for a largely unknown food, and
most of the publications had large circulations. In addition
descriptions of tempeh began to appear in popular books,
such as Beatrice Hunter’s Fermented Foods and Beverages
(1973).
“The first commercial Caucasian American tempeh shop
was started in the winter of 1975 by Mr. Gale Randall in
Unadilla, Nebraska.” Address: Soyfoods Center, P.O. Box
234, Lafayette, California 94549.
8606. Tanaka, Nobumasa; Kovats, Susan K.; Guggisberg,
Jean A.; Meske, L.M.; Doyle, M.P. 1985. Evaluation of the
bacteriological safety of low-salt miso: A research note. J. of
Food Protection 48(5):435-37. May. [12 ref]
Address: The Food Research Inst., Univ. of WisconsinMadison, 1925 Willow Drive, Madison, WI, 53706.
8607. Tanaka, Nobumasa; Kovats, S.K.; Guggisberg,
J.A.; Meske, L.M.; Doyle, M.P. 1985. Evaluation of the
microbiological safety of tempeh made from unacidified
soybeans. J. of Food Protection 48(5):438-41. May. [10 ref]
• Summary: Pathogens were added to either the soybeans
before fermentation by Rhizopus oligosporus or the tempeh
after fermentation and steaming. In the latter method, the
inoculated products were incubated at several different
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temperatures (5, 10, 15 and 25ºC). Describes the growth and
toxins produced by Clostridium botulinum (types A and/or
B), Staphylococcus aureus, Salmonella typhimurium, and
Yersinia enterocolitica. All of the pathogens evaluated grew
well and produced toxins under at least some conditions.
“Results of these studies indicate the need for maintaining:
(a) a high level of sanitary practices during production and
(b) good refrigeration (less than or equal to 5ºC) of the
product following fermentation until it is used.”
Note: It is also very important to acidify the soybeans
before fermentation. Address: Food Research Inst., Univ. of
Wisconsin, Madsion.
8608. Willimack, Diane K.; Teigen, Lloyd D. 1985. Regional
soybean yields. USDA Economic Research Service Oil
Crops, Outlook and Situation Report. OCS-7. p. 27-36. May.
• Summary: “Abstract: Estimated yield equations are
presented for three major soybean-producing regions of the
United States: the Corn Belt, the Delta, and the Southeast.
The variables in the equations are either time or planted
acres and weather. The equations have been developed so
that preseason forecasts of regional soybean yields can be
made, assuming that average weather will occur during the
growing season, and then revised as the season progresses
and weather becomes known. Forecasts provided by the
equations during 1984, compared with concurrent yield
estimates by the Statistical Reporting Service (SRS), were
found to be acceptable, except when postseason weather
aberrations, unaccounted for in the equations, occurred. The
preseason 1985 soybean yield forecasts provided by the
equations are 35.6, 21.8, and 23.0 bushels an acre in the Corn
Belt, the Delta, and the Southeast, respectively.
Introduction: “U.S. soybean production in 1984 was
reported by the Crop Reporting Board to be 1.86 billion
bushels. Approximately 70 percent of the production was
concentrated in three major production regions: the Corn
Belt (Iowa, Illinois, Missouri, Indiana, and Ohio), the Delta
(Arkansas, Mississippi, and Louisiana), and the Southeast
(Alabama, Georgia, South Carolina, and Florida). These
three regions accounted for nearly 70 percent of U.S.
harvested acreage of soybeans.
“Corn Belt regional average yields in 1984 were 30.8
bushels an acre, 9 percent above the national average of 28.2
bushels. Average yields in the Delta were 25.6 bushels an
acre, and in the Southeast, 20.5 bushels, 9 and 27 percent
below the national average, respectively. For these reasons,
the factors that affect soybean yields in the regions are
worthy of investigation.” Address: Agricultural Economists,
Economic Research Service.
8609. Cox, T.S.; Kiang, Y.T.; Gorman, M.B.; Rodgers,
D.M. 1985. Relationship between coefficient of parentage
and genetic similarity indices in the soybean. Crop Science
25(3):529-32. May/June. [25 ref]

• Summary: Estimates of genetic similarity (or distance)
among populations or species of plants may be based on
biochemical or morphological genetic markers, quantitative
traits, or pedigree analysis.
Where pedigrees are known, as for some self-pollinating
species such as soybeans, coefficients of parentage may
be used as estimates of genetic similarity. The most useful
estimate of genetic relationship is a composite index that
includes both coefficients of parentage and similarity
indexes. Address: 1. Research geneticist, USDA-ARS, Dep.
of Agronomy, Kansas State Univ., Manhattan, KS 66506.
8610. Hesseltine, C.W.; Featherston, C.L.; Lombard, G.L.;
Dowell, V.R., Jr. 1985. Anaerobic growth of molds isolated
from fermentation starters used for foods in Asian countries.
Mycologia 77(3):390-400. May/June. [18 ref]
• Summary: Ragi (in Indonesia), murcha (in north India and
Nepal), look pang (in Thailand), bubod (in the Philippines),
and Chinese yeast or chiu-chu (in Taiwan and China) are
used as starters for a number of fermentations based on rice
and cassava in the Orient. The starter consists regularly of
certain species of Mucor, Rhizopus, and Amylomyces and
not of other molds, even though the production of starters
is often made under unsanitary conditions. The peculiar
ability of these molds to grow under anaerobic conditions is
found to explain why these starters can be made to be so free
of contaminating molds even though the conditions under
which they are made are so unsanitary. Address: 1-2. NRRC,
Peoria, Illinois, 61604; 2-3. Anaerobic Baceteria Branch,
Center for Infectious Diseases, Centers for Disease Control
[CDC], Atlanta, Georgia, 30333.
8611. Pubols, Merton H.; McFarland, Douglas C.; Eldridge,
A.C.; Friedrich, J.P. 1985. Feed efficiency and pancreatic
enzymes of chicks fed soybean meal extracted with
supercritical carbon dioxide. Nutrition Reports International
31(6):1191-1200. June. [21 ref]
• Summary: Supercritical carbon dioxide was used to extract
the oil from soybeans. Extractions were made at pressures
varying from 4,000 to 12,000 pounds per square inch and at
several temperatures. Results showed that the “soyflakes”
obtained by this extraction process must be heated above
80ºC to obtain optimal feed efficiency. Address: 1-2. Dep.
of Animal Sciences, Washington State Univ., Pullman, WA
99164-6320; 3-4. NRRC, Peoria, Illinois.
8612. American Soybean Association. 1985. Soya Bluebook
‘85. St. Louis, Missouri: American Soybean Assoc. 270 p.
July. Index. Index to advertisers. 22 cm.
Address: P.O. Box 27300, St. Louis, Missouri 63141.
8613. Newman, J. 1985. A new slant on soy. Health (New
York) 17(7):9. July.
• Summary: According to Mendel Friedman, PhD, and his
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co-workers at the USDA Western Regional Research Center
in Berkeley, California, here’s how to make soy flour more
nutritious (free of trypsin inhibitors), higher in protein,
and easier to digest than it is now: Add a little amino acid
[probably methionine-cystine], adjust the pH factor to a
slightly alkaline level, and heat for one hour at 116ºF–stirring
constantly!
8614. Roberson, Robert; Ortiz, Melchor. 1985. Combinations
of sorghum and wheat with soybean and sunflower meals for
layers. New Mexico State University Agricultural Experiment
Station, Research Report No. 565. 8 p. July. [25 ref]
• Summary: Large amounts of sorghum and wheat are
produced under irrigation and dry land conditions in New
Mexico. Both can be used as substitutes for corn in poultry
rations in the Southwest. Address: Professors of Animal and
Range Science and Experimental Statistics.
8615. USDA Federal Grain Inspection Service. 1985. U.S.
export soybean quality, 1984. p. 1-7.
• Summary: Contents: Introduction. Quality factors–
definitions. Survey results.
Tables: (1) Summary of export yellow soybeans quality,
1984. (2) Export yellow soybeans volume by region and
grade 88% are grade 2, 10% are grade 3, and less than 1%
are grade 1. 71% of all U.S. soybean exports are exported
from the Gulf of Mexico, 13% from the Atlantic, and 12%
via the Great Lakes. (3) Export U.S. No. 2 yellow soybeans,
1984: factor ranges and averages by port regions. (4)
Export U.S. No. 3 yellow soybeans, 1984: factor ranges and
averages by port regions.
“Soybeans are divided into five classes * based on
color: Yellow, Green, Brown, Black, and Mixed soybeans.
The class Yellow soybeans is the class most commonly
exported by the U.S. There are no soybean subclasses. Each
class is divided into four U.S. numerical grades and U.S.
Sample grade.” A large table shows “U.S. standards for
soybeans.” For the grade “U.S. No. 1. Minimum test weight
per bushel (pounds): 56. Moisture: 13.0% by weight. Splits:
10.0% by weight. Damaged kernels–total: 2.0% by weight.
Heat damaged: 0.2% by weight. Foreign material: 1.0% by
weight. Brown, black, and/or bicolored soybeans in yellow
or green soybeans: 1.0% by weight.
Footnote (*): “The U.S. soybean standards that were in
effect in 1984 will be used in this study. However, beginning
Sept. 9, 1985, the soybean standards will change from five to
two classes–yellow and mixed soybeans–and will no longer
use moisture as a grade-determining factor.”
“’Foreign material’ is matter, including soybeans and
pieces of soybeans, that will pass readily through an 8/64inch sieve and all matter other than soybeans remaining on
the sieve after sieving.”
8616. Steinkraus, Keith H. 1985. Re: Comments on your

recent book, Soymilk Industry and Market (1984). Letter to
William Shurtleff at Soyfoods Center, Aug. 8. 2 p. Typed,
with signature on letterhead.
• Summary: “I do not think you are aware that the first
‘boiling water grind’ soymilk was made in my laboratory.
“In my opinion, you have neglected the importance
of the ‘Saridele’ spray-dried soymilk plant that operated in
Indonesia in the 1950s. UNICEF contributed $500,000 to
the plant and the Government of Indonesia supplied the land
and buildings. It was a very well engineered plant producing
a very high quality spray dried soymilk available in several
flavors that required the consumer only to stir a spoonful of
the powder into a glass of water. The original factory could
not satisfy the demand in Indonesia alone. The Saridele
plant, by the way used a hot water (8O to 90ºC) grind
sufficient to inactivate lipoxigenase. It is surprising that the
spray dried soymilks have not been adopted by more recent
soymilk producers as it gets around the need to use aseptic
packaging and is cheaper to transport.” Address: Prof. of
Microbiology, Dep. of Food Science & Technology, New
York State Agric. Exp. Station, P.O. Box 462, Geneva, NY
14456-0462.
8617. Wirth, Jacqueline. 1985. Verdict isn’t in on effects of
soy protein on iron absorption. Jewish Times (Philadelphia,
Pennsylvania). Aug. 15.
• Summary: Several studies, “including a recent one at
Pennsylvania State University, indicate that consuming soy
protein products may result in decreased iron absorption...
According to Donald B. Thompson, assistant professor
of food science, the issue of iron absorption is extremely
complex...
“In Dr. Thompson’s study, a group of weanling rats was
fed soy protein isolate for two weeks before being fed a test
meal to determine iron absorption. The hypothesis was that
after two weeks on the diet, the digestive systems of the rats
would adapt and iron absorption would be more efficient in
the presence of soy protein. In fact, the opposite occurred;
the rats absorbed less iron than a control group fed a single
soy protein meal. It is unclear whether soy products have the
same sort of adverse effects on humans, but until the verdict
is in, Dr. Thompson suggests the following:
“People who eat little or no meat should still be
encouraged to eat soy products because they do supply
some iron in the diet, despite the inhibitory effects of the
soy protein. Those who are at high risk for iron deficiency
should substitute soy protein for meat protein only; if their
diets contain adequate levels of iron absorption enhancers,
such as vitamin C.” Address: Home Economist, Philadelphia
Cooperative Extension Service, Pennsylvania State Univ.
8618. Bebee, Charles N. comp. 1985. The protection of
soybeans, January 1980–November 1984: Citations from
Agricola concerning diseases and other environmental
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considerations. USDA National Agricultural Library,
Bibliographies and Literature of Agriculture No. 38. 241 p.
Aug. Author index. 28 cm. [2042 ref]
• Summary: The bibliography is organized under the
following subject headings: Research. Meteorology and
climatology. History. U.S. extension services. Legislation.
Economics. Economics of agricultural production. Farm
organization and management. Distribution and marketing.
Grading, standards, labelling. Plant science. Plant
production: General, horticultural crops, field crops. Plant
breeding. Plant ecology. Plant die structure. Plant nutrition.
Plant physiology and biochemistry. Plant taxonomy and
geography. Protection of plants. Pests of plants: General and
miscellaneous, insects, nematodes. Plant diseases: General,
fungal, bacterial, viral, physiological. Miscellaneous
plant disorders. Protection of plant products: General and
miscellaneous, insects. Weeds. Pesticides: General. Soil
science. Soil chemistry and physics. Soil fertility–Fertilizers.
Soil resources and management. Soil cultivation. Forestry
related. Animal science. Entomology related. Animal
reproduction. Animal ecology. Animal nutrition. Animal
taxonomy and geography. Veterinary pharmacology,
toxicology and immune therapeutic agents. Pests of
animals–General and miscellaneous, insects, helminths.
Animal disorders–Physical trauma. Farm equipment.
Natural resources. Water resources and management.
Drainage and irrigation. Food storage. Food storage, field
crop. Food composition, field crop. Feed contamination
toxicology. Human nutrition. Diet and diet related diseases.
Parasites of humans–Insects and other arthropods. Pollution.
Mathematics and statistics. Insect pests and control, animals
and man. Animal ecology. Animal nutrition. Animal
physiology and biochemistry. Animal taxonomy and
geography. Address: USDA National Agricultural Library.
8619. Hesseltine, C.W. 1985. Fungi, people, and soybeans.
Mycologia 77(4):505-25. July/Aug. [92 ref]
• Summary: In this Mycological Society of America Annual
Lecture, presented on 7 Aug. 1984 at Colorado State
University (Fort Collins, Colorado), Dr. Hesseltine gives a
nice history of the research conducted by him and others at
the Northern Regional Research Center (NRRC) on Asian
soybean fermentations, including fermented tofu (Frank
Meyer, early USDA plant explorer, in a letter dated 21 Nov.
1916, states: “Parcel No. 125c contains first quality Chinese
soybean cheese: please taste a little on the point of a knife;
it is extremely appetizing.”), sufu, shoyu, miso, tempeh,
Chinese black beans (fermented black soybeans), natto, and
“the use of lactic acid bacteria to produce a yogurt product
from soybeans.” He also studied non-fermented tofu.
Dr. Hesseltine pays a nice tribute to the work of Dr. A.K.
Smith of the NRRC (p. 506-07). After his trip to East Asia
shortly after World War II, Dr. Smith (a protein chemist)
made great efforts to promote cooperation between the

USDA, particularly the NRRC, and Japan in conducting
research to understand how our exported soybeans were used
for food. He had the foresight to recognize the importance
of studying soybeans used in such huge quantities for
processing into human food. Dr. Smith was instrumental in
arranging for two Japanese scientists (Dr. Tokuji Watanabe
and Dr. Kazuo Shibasaki) to come to the NRRC to do
research on tofu and miso. “This really began a new era of
research on use of Oriental methods to produce foods from
soybeans” (p. 507).
“My first real involvement in fermentation of soybeans
was the arrival [in Oct. 1958] of Professor K. Shibasaki
of Tohoku University to study the miso fermentation. He
was sponsored by the American Soybean Association and
USDA’s Foreign Agricultural Service. When he arrived,
I was told that since I was curator of the mold collection
and since the Aspergillus oryzae strains used in the miso
process were in my charge, I would be the person he would
work with. I had no background and no interest in soybean
fermentations, but this was a fortuitous happening because
it acquainted me with Oriental food fermentations. All my
background was in conventional liquid agitated pure culture
fermentation. The miso fermentation introduced me to two
new concepts in fermentation: (1) solid state fermentation,
and (2) use of mixed pure culture inoculum” (p. 510).
“Probably my interest in fermented foods would have
abated had it not been for the acceptance of Mr. Ko Swan
Djien of Indonesia, who came to us in 1960 for practical
training. In my first discussion with him, we talked about the
kind of work he would do. Since I knew that a fermentation
was conducted in Indonesia using soybeans and reportedly
the fermentation organism was a species of Rhizopus, I
asked him if he was familiar with the product; his answer
was yes, that he often ate it, but he knew nothing about how
the fermentation was conducted. It was decided that during
his 6 months at Peoria this might be an interesting subject to
study, especially since he could obtain samples of the tempeh
cake from his wife, who was in Java and could tell good
tempeh from bad. Dried samples were quickly obtained;
from these cakes, four species of Rhizopus were isolated” (p.
514-15). Eventually many strains of Rhizopus were isolated
and investigations showed that Rhizopus oligosporus strain
NRRL 2710 produced especially good tempeh.
Photos show four famous Japanese scientists who
studied fermented foods: (1) Prof. Teizo Takahashi. (2)
Ryoji Nakazawa. (3) Kin-ichiro Sakaguchi. (4) Kendo Saito.
Address: Northern Regional Research Center, ARS/USDA,
Peoria, Illinois.
8620. Jordon, Edward J.; Schupp, Alvin R. 1985. An
econometric analysis of the soybean market with emphasis
on farm level price prediction. Louisiana Agricultural
Experiment Station, D.A.E. Research Report No. 640. 37 p.
Aug. [28 ref]
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• Summary: This is a technical presentation. Address: Dep.
of Agricultural Economics and Agribusiness, Baton Rouge,
LA.
8621. Steinkraus, Keith H. 1985. Re: Thanks for Thesaurus
on SOYA. Updated bibliography. Letter to William Shurtleff
at Soyfoods Center, Sept. 10. 1 p. Typed, with signature on
letterhead.
Address: Prof. of Microbiology, Dep. of Food Science &
Technology, New York State Agric. Exp. Station, P.O. Box
462, Geneva, NY 14456-0462.
8622. Hexem, Roger W.; Boxley, Robert F. 1985. Trends
in double cropping. USDA Economic Research Service
Cropland Use and Supply, Outlook and Situation Report.
CUS-2. p. 24-30. Sept. [16 ref]
• Summary: “Double cropping occurs when two crops are
grown for harvest on the same field within a year... Acreage
double cropped in the United States nearly quadrupled
during 1969-82, increasing from 3.1 to 12.4 million
acres. This acreage represented 3.7 percent of all acres
harvested in 1982, compared with only 1.1 percent in 1969.
Expansions in double cropping were especially strong in
the Appalachian, Delta States, and Southeast regions, where
growing seasons are relatively long. But, more acres have
been double cropped throughout the United States, because
of rising commodity prices during the 1970’s, development
of earlier maturing plant varieties, shifts to conservation
tillage (which allows more timely planting of the second
crop), more supplemental irrigation, and formulation of
herbicides suitable for conservation tillage.” Address:
Agricultural economists, Economic Research Service,
USDA, Washington, DC.
8623. Steinkraus, Keith H. 1985. Re: Thanks for book.
Update on his work. Letter to William Shurtleff at Soyfoods
Center, Oct. 4. 1 p. Typed, with signature on letterhead.
Address: Prof. of Microbiology, Dep. of Food Science &
Technology, New York State Agric. Exp. Station, P.O. Box
462, Geneva, NY 14456-0462.
8624. Bourne, Malcolm C. 1985. Re: Enclosing copies
of publications requested. Letter to William Shurtleff at
Soyfoods Center, Oct. 14. 1 p. Typed, with signature on
letterhead.
Address: Prof. of Food Science & Technology, Dep. of Food
Science & Technology, New York State Agric. Exp. Station,
P.O. Box 462, Geneva, NY 14456-0462.
8625. Dunn, John R. 1985. Update on U.S. cooperatives and
soybeans (Interview). Conducted by William Shurtleff of
Soyfoods Center, Oct. 21. 2 p. typescript. [1 ref]
• Summary: Estimated capacities (in tons/day) of the major
U.S. soybean crushers (Sept. 1985). Mr. Dunn has compiled

the following statistics from the trade literature: 1. ADM
33,000. Ownership: Public. 2. Cargill, Inc. 26,000. Private.
3. Bunge 12,700. Private. Ag Processing Inc. 10,500. Co-op.
5. Central Soya 9,800. Private. 6. Quincy Soybean 4,600.
Public? 7. Continental Grain. 4,100. Private? 8. Ralston
Purina. 3,000. Public. 9. Harvest States Cooperatives
(Mankato). 2,500. Co-op.
In August 1983 Land O’Lakes, Farmland Industries,
and Boone Valley Processing Assoc. put all their plants into
an interregional cooperative named Ag Processing Inc.,
headquartered in Omaha, Nebraska. It began operation in
August 1983. Boone Valley no longer exists; its feed mill
was taken over by Farmland. Land O’Lakes and Farmland
still exist–they just spun their soybean processing assets into
Ag Processing, of which they are owners. In Sept. 1983 [or
June 1982] Ag Processing Inc. closed its plant in Fort Dodge,
Iowa.
A ranking of the cooperative soybean processors is as
follows: 1. Ag Processing Inc. 2. Harvest States (including
Honeymead). 3. Gold Kist. 4. Riceland. 5. Agri-Industries.
Address: USDA Agricultural Cooperative Service (ACS),
Washington, DC 20250. Phone: 202-475-4929.
8626. Bebee, Charles N. comp. 1985. Bibliography of
agricultural bibliographies, 1983. A categorized listing of
bibliographies indexed in AGRICOLA. Bibliographies and
Literature of Agriculture No. 44. 288 p. Oct. [1744 ref]
Address: USDA, National Agricultural Library, Room 111,
Beltsville, Maryland 20705. Phone: 301-344-3704.
8627. Vegetarian Times. 1985. USDA report gives portrait of
natural food industry. Oct. p. 8.
• Summary: “In 1970, approximately 1,000 ‘health food’
stores were in operation. By 1983, this figure had grown to
10,975 (about 7 percent of all U.S. grocery stores), according
to a U.S. Department of Agriculture report on the natural
foods industry. Sales have increased from approximately
$140 million in 1970, to an estimated $3.3 billion in 1983
(about 1.2 percent of total grocery sales). This figure is
expected to hit $5.3 billion this year and $12 billion by
1990... Nonfood items now account for about half of store
sales–down from two-thirds in the early ‘70s.”
8628. Williams, Martha E.; Robins, Carolyn G. comp.
1985. Agricultural databases directory. USDA National
Agricultural Library Bibliographies and Literature of
Agriculture No. 42. 272 p. Oct. Prepared by the Univ. of
Illinois Coordinated Science Laboratory. [428 ref]
• Summary: Contains 428 listings for databases, including
three on soybeans. This directory was prepared at the
Information Retrieval Research Laboratory of the
Coordinated Science Laboratory, University of Illinois at
Urbana, Champaign, under a USDA cooperative agreement
for the National Agricultural Library. The Directory was
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prepared under the direction of Prof. Martha E. Williams. It
was compiled and edited by Martha E. Williams and Carolyn
G. Robins.
This Directory was prepared in conjunction with the
preparation of a larger database directory entitled ComputerReadable Databases: A Directory and Data Sourcebook.
Address: Univ. of Illinois Coordinated Science Library.
8629. Rackis, Joseph J. 1985. List of publications: 19571984. Peoria, Illinois: USDA NRRC. 7 p. Nov. 21.
Unpublished manuscript. [73 ref]
Address: Northern Regional Research Center, Peoria,
Illinois.
8630. Yoder, Steven D. 1985. Protein gap in feeds suggests
continued Soviet soybean, meal imports. Foreign Agriculture
(USDA Foreign Agricultural Service) 23(11):18. Nov.
• Summary: “The Soviet Union has an acute deficit in
proteins for livestock feeding–suggesting that soybean
imports can be expected to continue at significant levels.
“Soviet imports of soybeans have averaged 1.0 million
tonnes in recent years while soybean meal imports have
averaged 1.3 million tons.”
“The highly touted campaign to feed single-celled
protein (referred to as microbiological protein by the Soviets)
has slowed because of concern about possible toxic or
carcinogenic effects and its cost of production.
“The protein content of this hydrolyzed yeast ranges
from 40 to 50% (digestible basis) and it costs about the same
or a little less than oilseed meal.” Address: Grain & Feeds
Div., FAS.
8631. Praskin, Laurie Sythe. 1985. The Farm soy history:
An overview. Part I. Los Gatos, California. 10 p. Dec. 1.
Unpublished manuscript. [Eng]
• Summary: “In 1971, a unique group of people settled in
the Tennessee backwoods to live an alternative lifestyle,
committed to living collectively off the land. The community
of 200 people came to be known as The Farm and over the
years grew to 1,500 residents, gaining international and
domestic fame for its community ideals, lifestyle, alternative
technologies, [midwifery], and vegetarian diet based on
soybeans. Soy technologies practiced and developed on
The Farm became the seed for many tofu and tempeh shops
that sprang up around the world in the years that followed.
Community members started the first [sic, sixth] commercial
soy ice cream company, and the first soy ‘deli.’ Some went
on to start several of the major tempeh shops across the
United States and Canada and others helped start a network
on international soy programs in underdeveloped countries.
Innovative recipes developed by Farm members led to the
publication of three cookbooks which have made a large
contribution to the growing acceptance of soybeans and tofu
in the American diet.

“When The Farm was first settled in 1971, most of the
people were already vegetarians. There were a variety of
reasons for their personal choices: (1) an unwillingness to
kill in order to live (feelings which stemmed from religious
beliefs similar to the Buddhist religion, as well as pacifist
attitudes deepened during the Vietnam War); (2) a growing
awareness that meat was too costly to produce and that
if more people at lower on the food chain there would
ultimately be more food to go around in the world; (3)
evidence of the healthful benefits of a vegetarian diet; (4) a
belief that the dairy industry practiced cruel and exploitive
methods on animals and a reluctance to support that system.
After the community was established, the entire
membership decided to adhere to a complete vegetarian
[vegan] diet devoid of all animal products, including eggs
and dairy. They wanted to create a self-sufficient community,
eating primarily what they grew on the land. They also
wanted to be an example of how people could eat foods
lower on the food chain to help create a larger supply of
food in the world. During the search for a nutritionally sound
vegetarian diet, they settled on soybeans as the main form
of vegetable protein, as soybeans have one of the highest
and most complete protein contents and are more versatile
than any other vegetable protein. Many of the members
had already been eating tofu and other soy products before
The Farm, but acquiring these foods in the middle of the
Tennessee woods was not an easy job. Soybeans were readily
available, as they were used as local cattle food, but the
challenge was how to create healthy and appetizing foods
from them. Besides the Asian population and some Seventhday Adventists, there weren’t many people in the U.S. at the
time actually eating soybeans, let alone trying to use them as
the main source of protein.
“There were not many physical resources available as
the people arrived with few possessions, lived in buses and
tents, and had little capital to work with (a typical Third
World situation). Some people owned Corona hand mills and
occasionally ground soybeans to make fresh milk or tofu,
using the recipe in the Seventh Day Adventist’s Ten Talents
cookbook. Fearn Instant Soya Powder was purchased and
used for making soymilk, tofu, yogurt, and ‘soy butter.’ Just
a few families owned pressure cookers so people cooked
large communal pots of soybeans, taking turns ‘watching the
pot,’ since they boiled them for 16 to 20 hours, to be sure
they were digestible.
“By 1972 the Farm had its own flour mill that ground
soybeans into full-fat soy flour and soy grits. The community
was then able to make fresher soymilk, and tofu, as well
as add soy flour to baked goods for added protein. They
developed a curded soy flour base that was spiced and used
as a sandwich spread, and they also baked soy flour ‘souffle.’
“During these early days while the diet was still being
worked out, the young children were given eggs for their
protein source. Margaret Nofziger, the Farm’s dietician,
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wanted to provide the babies and young children with
a soy formula as a weaning food. She asked Alexander
Lyon, a Farm member with a Ph.D. in microbiology, to
research how the community could make the formula. He
began an extensive research both in libraries and through
correspondence. Fortunately, there were studies available
about the uses of soy for human food consumption.
Alexander, (Dr. Lyon) contacted Dr. Hesseltine and Dr. Wang
of the Northern Regional Research Center in Peoria, Illinois,
and Dr. Steinkraus of Cornell University in New York. These
researchers provided a treasure of information to Dr. Lyon
and to the soy technicians that followed. Other scientists who
should be credited for their early and helpful research are Dr.
Harry Miller with Loma Linda Foods and Malcolm Bourne
with Cornell University.
“All of the information gathered by Dr. Lyon led to
the start of the Farm Soy Dairy in 1972. After learning the
basic processes involved in soy milk preparation, Alexander
began collecting used equipment that could be adapted for
the use of making soymilk. The original soy dairy was very
small, with a production capacity of 20 gallons of soymilk
a day, and expanded over the years as the soy technicians
were able to find and add new equipment to their dairy. This
dairy became a cross between a Japanese tofu shop and
American ingenuity. The Farm Soy Dairy had no capital to
start operations and no investors beside the Farm itself. Cash
was hard to come by and as with all other commodities on
the Farm, the products were distributed freely to community
members. For these reasons, the soy technicians had to be
creative and imaginative in how they obtained equipment
and how they adapted such equipment to their needs. Over
the years, they went to auctions, scrap metal yards and used
restaurant equipment houses. They bought, bartered and
traded for their equipment. They designed their own systems
in their welding shop and then re-designed them to make
improvements and to increase production. They became a
school, learning as they went along. In 1975, Laurie Sythe
Praskin, one of the early workers in soy dairy, succeeded Dr.
Lyon in managing the operation. Over the next 4 years, with
David Handel and Michael Halpin as equipment developers,
weekly production increased to 800 gallons of soymilk, 600
lbs. of tofu, 80 gallons of soy yogurt, and a varied amount
of soy ice cream.” Continued. Address: 17969 Oak Dr., Los
Gatos, California 95030.
8632. Clemson Univ. Cooperative Extension Service,
Circular. 1985. Growing soybeans for profit in South
Carolina. No. 501. 45 p.
• Summary: Contents: Preplant management. Planting
considerations. Cost-effective disease and nematode
control. Weed control. Insect management. Harvesting.
Store soybeans to maintain quality. Watch costs in growing
soybeans. Double cropping. Some market considerations.
Other soybean information.

Soybeans are planted on about 1.5 million acres each
year in South Carolina–more than the combined acreage of
all other field crops. In 1984 they were South Carolina’s top
money crop, showing cash receipts just over $200 million.
Address: Clemson, South Carolina.
8633. Rabin, L.B.; Pacovsky, R.S. 1985. Reduced larva
growth of two Lepidoptera (Noctuidae) on excised leaves of
soybean infected with mycorrhizal fungus. J. of Economic
Entomology 78(6):1358-63. Dec. [31 ref]
Address: Western Regional Research Center, USDA, 800
Buchanan St., Albany, California 94710.
8634. SoyaScan Notes. 1985. Development of the book
History of Soybeans and Soyfoods (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1980 Oct. 22. First Table of Contents for
Soyfoods History. I started this book because Nahum Stiskin
of Autumn Press refused to let us use material from our tofu
and miso books in our next book, titled Soyfoods, and it’s
hard to write the history portions of soyfoods. Inspired by Dr.
Harry W. Miller and Henry Ford.
Dec. 9. Start to put bibliographic records on 3 x 5 inch
file cards.
1981 March 13. Add chapters on Nutrition, National
Soybean Processors Assoc., T.A. Van Gundy.
April 26. Add Society for Acclimatization, Li Yu-ying,
Horvath, Lager.
May 15. Make Overview into four chapters. Add
Soybean Chronology, Sri Lanka, History of Soybean
Production, Asian History, Berczeller, USDA.
May 30. Change book title to History of Soyfoods and
Soybeans from Soyfoods History.
June 6. Make Chronology Chapter 1. Make History
of Soybean Production a separate chapter. Add McCay,
Soyfoods Producers in the West (Listing of companies),
changed title from Soyfoods History to History of Soyfoods.
August 21. Four Soybean Processors (Staley, ADM,
Ralston Purina, Central Soya), Hymowitz, Bureau of Plant
Introduction.
Oct. 8. Cargill, Co-op Processors, drop Hymowitz,
Soybean Production Pioneers, put Soy oil ahead of soy flour,
change the order of many chapters.
Nov. 3. Change title to History of Soybeans and
Soyfoods. Put soy nuggets [fermented black soybeans] before
miso.
Nov. 7. Set up first 3+2 character cataloging codes for
Soyfoods Center library and documents, e.g. Hym-81.
1982 Jan. 2. Brief History of Fermentation East and
West.
Feb. 2. Macrobiotics and Soyfoods, Kikkoman.
March 21. K.S. Lo and Vitasoy. Relocate East Asian
pioneers at end of Pioneers section.
June 18. Separate Fermented Tofu and Fermented
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Soymilk.
July 22. Separate Soy Oil and Soybean Meal from
Hydrogenated Soy Oil Products.
Aug. 21. Put all country histories together.
Oct. 25. Start using % instead of percent in Margarine
chapter.
Nov. 13. D.W. Harrison.
Nov. 19. Decide to do separate chapter on Lecithin.
Retitle each country from “History of Soyfoods in X” to
“History of Soybeans and Soyfoods in X.”
1983 Jan. 1. Switch from 3-letter codes to 4-letter.
Hymo-73.
April 17. Changed “at” to KW = (keyword) on cards.
May 5. Dr. Fearn.
Nov. Added Cereal-Soy Blends at Flour chapter, Iowa
State University, History of Soyfoods and Health Foods in
Los Angeles.
1984 March. Meals for Millions, SFM-Rodale.
Sept. 22. Added 12 chapters on individual countries.
Divided hydrogenation into 3 chapters: Oil, margarine and
shortening. Change book’s subtitle to “Past, Present, and
Future.” Structure it into four volumes.
Oct. 31. Completely restructure Soybean Production
chapter into 16 parts. Discuss each by decade.
Dec. 26. Ice Cream.
1985 Jan. 19. Change ModProt to ProtMod, ProtIsol,
etc.
March 8. Add PPC = Pioneering Protein Companies:
Glidden, Rich Products, Gunther, Griffith Labs, I.F.
Laucks. March 9. Add the Chemurgic Movement and US
Regional Soybean Industrial Products Lab: Industrial Uses
of Soybeans. United Nations, History of World Food and
Protein, Hunger and Malnutrition.
April 17th. Redo outline, giving each company its
own line and bibliography, like Adventists. Print outline
vertically. Address: Director, Soyfoods Center, Lafayette,
California 94549. Phone: 510-283-2991.
8635. Beuchat, Larry R.; Nakayama, T.; Phillips, R.D.;
Worthington, R.E. 1985. [Comparison of soybeans, peanuts
and cowpeas as substrates for preparing natto]. Hakko
Kogaku Zasshi (J. of Fermentation Technology) 63:319-24.
[Jap]*
Address: 1. Dep. of Food Science, Univ. of Georgia, Agric.
Exp. Station, Experiment, GA 30212, USA.
8636. Nakayama, T.O.M. 1985. Co-precipitation of peanut
and soybean milks to form tofu. Proceedings of the American
Peanut Research and Education Society 17:56. *
• Summary: A mixture of 1/3 (weight/weight) peanuts
and 2/3 soybeans was used to prepare tofu in a traditional
manner, coagulated with calcium sulfate. The resulting
curds were shown to reflect the increased contribution of oil
from the peanuts. Composition of minerals and protein were

similar. Address: Dep. of Food Science, Univ. of Georgia
Agric. Exp. Station, Experiment, GA 30212.
8637. Bernard, R.L. 1985. Breeding for resistance to leaf
diseases. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 427-32. [28 ref]
• Summary: Contents: Bacterial pustule. Bacterial blight.
Other bacterial leaf diseases. Downy mildew. Brown spot.
Frogeye leaf spot. Target spot. Powdery mildew. Rust. Other
leaf diseases. References. Address: USDA/ARS and Dep. of
Agronomy, Univ. of Illinois, Urbana, IL.
8638. Bodwell, C.E.; Hopkins, Daniel T. 1985. Nutritional
characteristics of oilseed proteins. In: A.M. Altschul and
H.L. Wilcke, eds. 1985. New Protein Foods. Vol. 5. Seed
Storage Proteins. New York: Academic Press. xxi + 474 p.
See p. 221-57. Chap. 7. [192 ref]
• Summary: Contents: Introduction. Uses of oilseed proteins
in human diets. Protein nutritional quality. Mono- and
oligosaccharides. Vitamins and minerals. Antinutritional
factors. Other considerations. Food safety. Potential practical
impact of oilseed protein sources on human nutrition.
Address: 1. USDA.
8639. Burton, J.W. 1985. Breeding soybeans for improved
protein quantity and quality. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 361-67. [26
ref]
• Summary: Contents: Selection for increased percentage
protein. Increasing methionine content of soybean protein.
Conclusion.
The development of near-infrared reflectance
instruments has made it possible to easily measure protein,
oil, and moisture in soybeans. These developments have
increased the number of genotypes that can be screened in
a season and thus made larger breeding efforts possible.
These techniques have also made it possible for markets to
monitor the constituents of the soybean crop. In the future,
this could mean that soybeans will be priced on the basis
of chemistry as well as seed grade. In addition to emphasis
on increasing seed protein percentage, research efforts have
also been directed toward the improvement of protein quality
by increasing methionine content. The percentage of oil in
a soybean can be measured rapidly and nondestructively by
nuclear magnetic resonance (NMR) spectroscopy.
Conclusion: Research findings suggest that both protein
quantity and quality can be increased in soybeans without
sacrificing agronomic performance [yield]. However
economic incentives such as constituent pricing are probably
needed before high-protein cultivars will become widely
available for production. If farmers were paid a premium
for producing high protein or high methionine soybeans,
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the demand for cultivars with those characteristics would
increase and breeding efforts would surely increase to meet
the demand. Soybean lines with greater than or equal to 45%
protein are now available. Currently there are no economic
incentives for producing soybeans with high quantity or
quality protein. Address: USDA/ARS and Associate Prof.
of Crop Science, North Carolina State Univ., Raleigh, NC
27695-7631.
8640. Campbell, M.F.; Kraut, C.W.; Yackel, W.C.; Yang, Ho
Seung. 1985. Soy protein concentrate. In: A.M. Altschul and
H.L. Wilcke, eds. 1985. New Protein Foods. Vol. 5. Seed
Storage Proteins. New York: Academic Press. xxi + 474 p.
See p. 301-337. Chap. 9. [54 ref]
• Summary: Contents: Introduction: Historical, definition.
Soy protein concentrates: Manufacturing processes, chemical
composition, properties. Textured soy protein concentrates:
Manufacturing processes, chemical composition, properties.
Nutrition: Protein, energy, minerals, vitamins, carbohydrates,
trypsin inhibitor. Regulatory issues in the United States:
Meat and poultry inspection acts, Food and Nutrition
Service [USDA], Food and Drug Administration. Use of
soy protein concentrates as food ingredients: Introduction,
meats, nonmeat uses, examples of applications. Prospects
for growth: Production volume and future trends, growth
in current markets, growth in new markets, conclusion.
References. Nutrition. Regulatory issues in the United
States. Use of soy protein concentrates as food ingredients.
Prospects for growth.
Table XIX (p. 333) gives the actual and projected
growth of the soy protein concentrate market in the USA as
follows in millions of pounds: 1970–30 million lb; 1982–80;
1987–110; 1992–142; 1997–194; 2002–251 million lb.
Address: A.E. Staley Mfg. Co., Decatur, Illinois 62525.
8641. Chaney, Rufus L. 1985. Breeding soybeans to prevent
mineral deficiencies or toxicities. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
453-59. [38 ref]
• Summary: Contents: Philosophy of breeding plants to
adapt to soil problems. Soybean nutrition problems and
research progress. Breeding to prevent Fe-chlorosis of
soybean. References. Address: USDA/ARS, Biological
Waste Management and Organic Resources Lab., Building
008, BARC, Beltsville, Maryland, 20705.
8642. Cowan, John C. 1985. Drying oils. In: Kirk-Othmer:
Concise Encyclopedia of Chemical Technology, 3rd
ed. 1999. New York, Chichester, Weinheim, Brisbane,
Singapore, Toronto: John Wiley & Sons, Inc. xxxvi + 2196 p.
See p. 375-76. 28 x 22 cm. A Wiley-Interscience Publication.
[2 ref]
• Summary: Introduction. Occurrence. Preparation.

Functionality. Reactions of drying oils. Uses.
Soybean oil is mentioned as a semidrying oil. Address:
Bradley Univ.
8643. Creason, G.L.; Thompson, J.F.; Madison, J.T. 1985.
Methionine analogs inhibit production of -subunit of
soybean 7S protein. Phytochemistry 24(6):1147-50. [9 ref]
Address: USDA ARS; Div. of Biological Sciences, Cornell
Univ., Ithaca, New York 15853.
8644. Davies, C.S.; Coates, J.B.; Nielsen, N.C. 1985.
Inheritance and biochemical analysis of four electrophoretic
variants of -conglycinin from soybean. Theoretical and
Applied Genetics 71(2):351-58. [18 ref]
• Summary: Three genes which code for variant Betaconglycinin subunits were identified. Address: USDA,
Agricultural Research Service, Agronomy Dep., Purdue
Univ., West Lafayette, Indiana 47907.
8645. Devine, T.E. 1985. Host range and compatibility of
soybean with rhizobial microsymbionts. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
484-92. [32 ref]
• Summary: Contents: Evolution, morphology and anatomy
of symbiosis. Genetic control of symbiosis. Cowpea rhizobia
and soybeans. Breeding for improved nitrogen fixation.
References. Address: USDA/ARS, Dep. of Agriculture,
Nitrogen Fixation and Soybean Genetics Lab., Building 011,
H. H. 19, BARC-West, Beltsville, Maryland 20705.
8646. Dieckert, Julius W.; Dieckert, Marilyne C. 1985. The
chemistry and biology of seed storage proteins. In: A.M.
Altschul and H.L. Wilcke, eds. 1985. New Protein Foods.
Vol. 5. Seed Storage Proteins. New York: Academic Press.
xxi + 474 p. See p. 1-22. Chap. 1. [105 ref]
• Summary: Contents: Introduction. Chemistry: Albumins,
prolamines, globulins. Biosynthesis and sequestration.
Evolution.
“I. Introduction: The reserve proteins of seeds are a
major resource for the nutrition of man and his livestock.
They have been under formal investigation at least since
1747, when Becarri is credited with having isolated gluten
from wheat. During early investigations of seed proteins,
botanists and chemists looked at the biological aspects of
these substances. Hartig (1855) isolated protein granules
from several oilseeds by nonaqueous techniques and later
(Hartig, 1856) named the granules aleurone grains...
“II. Chemistry: Albumins, globulins, and prolamines are
three classes of seed proteins that are important components
of the reserve protein system of seeds. Albumins are soluble
in water, globulins are soluble in dilute salt solutions but are
relatively insoluble in water, and prolamines are soluble in
aqueous ethanol. There seems to be general agreement that
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the prolamines and major seed globulins function primarily
as nitrogen and carbon sources for the germinating seed, but
there are different views about the function of the albumins...
“C. Globulins: Two broad groups of reserve globulins
can be discerned: legumins and vicilins. Like the other seed
proteins they are assigned trivial names, often reflecting their
source. The legumin-type proteins include such proteins as
legumin from Vicia faba [broad beans], legumin from Pisum
sativum [peas], glycinin from Glycine max [soybeans],
arachin from Arachis hypogaea [peanuts], edestin from
Cannabis sativa [hemp], cocosin from Cocos nucifera”
[coconuts]. Address: 1. Dep. of Plant Sciences, Texas Agric.
Exp. Station, Texas A&M Univ., College Station, TX 77843;
2. Texas A&M Research Foundation, College Station, TX
77843.
8647. Duke, James A.; Ayensu, Edward E. 1985. Medicinal
plants of China. 2 vols. Algonac, Michigan: Reference
Publications, Inc. 705 p. Introduction by Edward S. Ayensu.
24 cm. Medicinal index (by disease). Common names index.
Index to species. No. 4 in the series “Medicinal Plants of the
World.” [234* ref]
• Summary: The plants are grouped by family. Two families
are tied for containing the largest number of medicinal
species: Leguminosae (Fabaceae) and Compositae
(Asteraceae) each have 354 species. The soybean (Glycine
max) is discussed on p. 326-27. “Uses: Leaf: Bruised leaves
applied to snakebite. Flower: Used in blindness and opacity
of the cornea. Stem: Ashes of stalks applied to granular
hemorrhoids or fungus growths on the anus. Fruit: Green
hulls chewed to a pulp and applied to corneal and smallpox
ulcers. Seed: Chinese herbals suggest that soybean is specific
for proper functioning of bowels, heart, kidney, liver and
stomach; antidote to Aconitum and Croton. Root: Decoction
astringent. Plant: Bean sprouts (‘Ta tou huang chuen’)
are considered constructive, laxative, resolvent, to help in
alopecia [hair loss, baldness], ascites, and rheumatism.
“A salty relish ‘Hsien-shih’ [salted fermented black
soybeans] is made by soaking the beans in water for three
days, spreading them to ferment, with salt, ginger, peppers,
orange peel, thyme, fennel, and apricot kernels, sealed in an
earthen jar, and placed in the sun for one month. This relish
is said to be used for ague, bone diseases, chills, colds, cold
feet, colic, dogbite, difficulty in breathing, dysentery, fever,
headache, marasmus, melancholy, nausea, poisons, and ulcer.
Bean ferment (tou huang) is used for rheumatism, especially
of the knees. It is chewed to a paste and applied to eczema.
Bean curd (tou fu) is prescribed in drunkenness, dysentery,
ophthalmia, or swellings. Soy sauce (‘Chiang,’ ‘Chiang yu,’
‘Shih yu’) is applied to burns, eczema, leprosy, scalds, and
sores, and is considered useful in preventing abortion and the
hematuria of pregnancy.
“Chemistry: Sitosterol, an anticancer active, replaces
diosgenin in some hypotensive drugs. Stigmasterol used to

be employed for stiffness. Lecithin derived from soybean
may function as a vasodepressor and a lipotropic agent.
Soybean oil, with unsaturated fatty acid, is recommended for
hypercholesteremia.”
The adzuki bean (Phaseolus vulgaris) is discussed on p.
336-37, and kudzu (Pueraria lobata) on p. 339-40. Address:
1. USDA Germplasm Services Lab., ARS B-001 R-133,
Beltsville, Maryland 20705.
8648. Duke, James A. 1985. CRC: Handbook of medicinal
herbs. Boca Raton, Florida: CRC Press, Inc. 667 p. Illust.
Index. 27 cm. [7 soy ref]*
Address: USDA, Beltsville, Maryland.
8649. Egli, D.B.; Leggett, J.E. 1985. Nitrogen mobilization
during seedfill in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 884-90. [29
ref]
• Summary: Contents: Introduction. N [nitrogen]
mobilization. Contribution of redistributed N to seed N.
Factors influencing N redistribution. Relationship of N
redistribution to yield.
Under normal field conditions, nitrates in solution in the
soil are the primary source of nitrogen for soybean plants
during the early stages of growth, whereas nitrogen fixation
from the atmosphere by Rhizobium japonicum in the root
nodules becomes the predominant source of nitrogen in
the later stages of vegetative growth and the early stages
of reproductive growth. However a portion of the nitrogen
in the mature soybean seeds comes from nitrogen that is
mobilized or redistributed from nonseed plant parts, and
not from soil nitrates or nitrogen fixation. Address: Dep. of
Agronomy, USDA-ARS, Univ. of Kentucky, Lexington, KY
40546-0091.
8650. Emken, E.A. 1985. Nutritional considerations in
soybean oil usage. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 242-50. [32 ref]
• Summary: Contents: Consumption of soybean oil.
Sources and levels of isomers in dietary fats. Composition
and turnover of fatty acid isomers. Turnover. Oxidation of
fatty acid isomers. Desaturation/elongation/retroconversion
of isomeric fats. Biological and physiological effects of
isomeric fats. Biological role of linolenic acid. References.
Address: Northern Regional Research Center, Agricultural
Research Service, USDA, Peoria, Illinois 61604.
8651. Gray, L.E. 1985. Brown stem rot of soybeans. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 598-601. [16 ref]
• Summary: Contents: Definition of fungus isolates
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pathogenicity. Spore germination and fungus spore
production. Colonization of soybean leaves by phialophora.
Sources of resistance. Screening procedures for resistance.
Toxin production by phialophora isolates. References.
Address: USDA/ARS, Dep. of Plant Pathology, Univ. of
Illinois, Urbana, IL 61801.
8652. Gumbmann, M.R.; Spangler, W.L.; Dugan, G.M.;
Rackis, J.J.; Liener, I.E. 1985. The USDA trypsin inhibitor
study. IV. The chronic effects of soy flour and soy protein
isolate on the pancreas in rats after two years. Qualitas
Plantarum–Plant Foods for Human Nutrition 35(3):275-314.
[29 ref]
• Summary: Pancreatic acinar cell adenomas and
adenocarcinomas were observed in rats which were not
treat with carcinogens after long-term feeding of raw soya
products. Address: 1. Western Regional Research Center–
USDA, Berkeley (Albany), California 94710; 2. Veterinary
Pathology Consultants, Inc., 3911 West Capitol Ave., West
Sacramento, CA 95691; 3-4. NRRC, Peoria, Illinois 61604;
5. Univ. of Minnesota, St. Paul, MN 55108.
8653. Hartwig, E.E. 1985. Breeding productive soybeans
with resistance to the soybean cyst nematode. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 394-99. [10 ref]
• Summary: Contents: Sources and genetics of resistance.
Screening for resistance. Breeding resistant cultivars.
References. Address: Research Agronomist (Soybean
Production Research Unit), USDA/ARS, working with the
Delta Branch, Mississippi Agriculture and Forestry Exp.
Station, P.O. Box 196, Stoneville MS 38776.
8654. Hesketh, John D.; Woolley, J.T.; Peters, D.B. 1985.
Physiology of genotypic differences in photosynthetic
rate. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 789-96. [23 ref]
• Summary: Contents: Introduction. C4-C3 phenomenon.
Genotypic differences in CER [carbon dioxide exchange
rates] in soybean: Recent research, technical problems, state
of the art. The occurrence of exceptionally rapid CER values.
LAI increase. Conclusions. Address: USDA, Agricultural
Research Service and Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
8655. Hinson, Kuell. 1985. Breeding for resistance to rootknot nematodes. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 387-93. [12 ref]
• Summary: Contents: Causal organisms and distribution.
Genetics of resistance. Mechanisms for resistance. Breeding
techniques: Sources of resistance, evaluation techniques.

References. Address: Research Agronomist (Soybeans),
USDA/ARS, Gainesville, Florida 32611.
8656. Imperato, Pascal James; Mitchell, Greg. 1985.
Acceptable risks. New York, NY: Viking. xix + 286 p. Index.
22 cm. [47* ref]
• Summary: Discusses “the daily risks you–and the
government–take with your life.” P.J. Imperato, M.D., is
a former commissioner of health in New York City and
epidemiologist with the National Centers for Disease
Control. The chapter titled “Saturated fats and cholesterol”
discusses the roots of the “Basic Four Food Groups” and
the role played by the USDA in perpetrating it. Address: 1.
Prof. and chairman of the Dep. of Preventive Medicine and
Community Health, State Univ. of New York Downstate
Medical Center.
8657. Juvik, Gail A.; Bernard, R.L.; Kauffman, H.E. 1985.
Directory of germplasm collections. 1. II. Food legumes
(Soyabean). Rome, Italy: International Board for Plant
Genetic Resources. 53 p. Co-sponsored by INTSOY. [11 ref]
• Summary: Soybean germplasm collections worldwide
are listed (with address and number of accessions) in
the following countries: Argentina, Australia, Austria,
Bangladesh, Bolivia, Brazil (2 collections), Bulgaria,
Canada, China (14 collections), Taiwan (3), Colombia,
Czechoslovakia (2), France (4), Germany (East), Germany
(West), Greece, Hungary (2), India (8), Indonesia (3), Italy,
Japan (5), Korea (South, 2), Malaysia, Nepal, Nigeria,
Papua New Guinea, Paraguay, Philippines, Poland, Portugal,
Romania, Spain, Sri Lanka, Thailand (2), Turkey, USSR,
United Kingdom, USA (5), Uruguay, Venezuela, Vietnam
(2), Yugoslavia, Zambia, Zimbabwe.
The world’s largest soybean germplasm collections are
as follows: AVRDC, Tainan, Taiwan (12,200 accessions),
National Seed Storage Laboratory (NSSL), Fort Collins,
Colorado, USA (10,880), Univ. of Illinois, Urbana, IL, USA
(8,368), Jilin Academy of Agricultural Sciences, Jilin, China
(4,800), N.I. Vavilov All-Union Institute of Plant Industry
(VIR), Leningrad, Moscow (4,700), All-India Coordinated
Research Project on Soybean, G.B. Pant Univ. of Agriculture
and Technology, Pantnagar, India (4,022), Suweon, South
Korea (4,020), Tsukuba, Japan (3,741). USDA, Stoneville,
Mississippi, USA (3,000).
A world map (p. 9-10) shows (1) The sites of all soybean
germplasm collections, (2) the range of ancient cultivation
of the soyabean (East and Southeast Asia), (3) range of the
wild soybean (Glycine soja; in China and Japan), and (4)
range of perennial Glycine (Australia, Papua New Guinea,
Philippines, Taiwan, Melanesia, and Micronesia).
This document is “Available free to developing
countries, but restricted distribution to developed countries.”
Address: 1&3. INTSOY, Univ. of Illinois at UrbanaChampaign; 2. USDA-ARS, Dep. of Agronomy.
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8658. Kaspar, T.C. 1985. Growth and development of
soybean root systems. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 841-47. [23
ref]
• Summary: Contents: Introduction. Root system
morphology. Growth and development of root system: Early
vegetative growth, preflowering, flowering, pod set and
growth, seed growth and maturity. Influence of carbohydrate
supply on root growth. Genotypic variations.
“The soybean usually is described as being weakly
taprooted. Principal components of a soybean root system
are a taproot, secondary roots, tertiary and other higher-order
roots, adventitious roots originating from the hypocotyl, and
root hairs. Soil physical conditions strongly influence growth
and development of root systems, but plant genotype and the
growth, development, and functioning of the shoot also are
controlling factors... Taproots can reach depths of more than
1.5 m in the field, but often their growth terminates much
sooner because of unfavorable soil conditions or damage
to the apex... Lateral or secondary roots first appear on
taproots 3 to 7 days after germination.” Address: Agricultural
Research Service, USDA, and Dep. of Agronomy, Iowa State
Univ., Ames, IA 50011.
8659. Laflen, J.M.; Moldenhauer, W.C. 1985. Soybean
production and soil erosion problems–North America. In:
R. Shibles, ed. 1985. World Soybean Research Conference
III: Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 1166-74. [8 ref]
• Summary: Contents: Soybean production and cropping
changes in the U.S. Effect of soybean on current U.S. soil
erosion problems. Solutions to erosion problems under
soybean production. Summary. References. Address: 1.
Agricultural Engineer, USDA/ARS, Ames, Iowa; 2. Soil
Scientist, USDA/ARS, National Soil Erosion Lab., West
Lafayette, Indiana.
8660. Liener, I.E.; Nitsan, Z.; Srisangnam, C.; Rackis, J.J.;
Gumbmann, M.R. 1985. The USDA trypsin inhibitor study.
II. Timed related biochemical changes in the pancreas of
rats. Qualitas Plantarum–Plant Foods for Human Nutrition
35(3):243-57. [24 ref]
• Summary: Raw soybean consumption potentiates the effect
of pancreatic carcinogens. However heat treatment of raw
soybeans almost completely eliminates this potentiation,
while the addition of protease inhibitors to the heated product
restores most of the pancreatic enlargement observed with
raw soy, suggesting that protease inhibitors are at least partly
responsible for pancreatic enlargement. Address: 1. Dep. of
Biochemistry, Univ. of Minnesota, St. Paul, MN 55108.
8661. Mathews, Jim L. 1985. Supply, use and price prospects

for soybeans and other oilseeds. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
15-24.
• Summary: Contents: Overview of world and U.S.
oilseeds prospects. Basic assumption. Key country market
assessments. Price prospects for soybeans and products.
Address: Agricultural Economist, World Agricultural
Outlook Board, USDA, Washington DC.
8662. McCracken, D.V.; Holdenhauer, W.C.; Laflen, J.M.
1985. The impact of soybeans on soil physical properties
and soil erodibility. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 988-94. [42 ref]
• Summary: Contents: Positive effects of soybean on soil
physical properties. Negative effects of soybean on soil
physical properties. Effect of soybean on soil loss and
soil erodibility. Reasons for the soybean influence on soil
physical properties. Methods of erosion control. Conclusion.
References. Address: 1. Research Agronomist, Purdue Univ.;
2. Soil Scientist, USDA/ARS, National Soil Erosion Lab.,
West Lafayette, Indiana; 3. Agricultural Engineer, USDA/
ARS, Iowa State Univ., Ames, IA.
8663. Nichols, T.E., Jr. 1985. Risk management in U.S.
soybean production and marketing in the southeast. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 94-102. [6 ref]
• Summary: Contents: Criteria used in comparing pricing
strategies. Hedging procedures. Preharvest hedging
strategies. Postharvest hedging strategies. Results of pricing
strategies. Summary and conclusions. References. Address:
Extension Agronomist, Box 8109, North Carolina State
Univ., Raleigh, NC 27965-8109.
8664. Nielsen, Niels C. 1985. Structure of soy proteins. In:
A.M. Altschul and H.L. Wilcke, eds. 1985. New Protein
Foods. Vol. 5. Seed Storage Proteins. New York: Academic
Press. xxi + 474 p. See p. 27-64. Chap. 2. [288 ref]
• Summary: Contents: Introduction. Seed Composition.
Protease Inhibitors. Soybean lectin. Conglycinin. Glycinin.
Lipoxygenases. Urease. Address: ARS Agronomy Dep.,
Purdue Univ., W. Lafayette, Indiana 47907.
8665. Nielsen, N.C. 1985. Molecular features of storage
proteins in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 281-90. [21
ref]
• Summary: Contents: Chemical composition. Gene
structure and expression. Modification of functional and
nutritional quality. References. “The principal storage
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proteins in soybeans have been given the trivial names
glycinin and Beta-conglycinin. The properties of these
proteins were studied in a large number of laboratories and
the word was recently reviewed (Nielsen, 1985; Beachy and
Fraley, 1985). Together they account for about 70% of the
total seed protein, and they both are located in specialized
cell compartments called protein bodies. Since the proteins
account for such a large proportion of total seed protein, they
have a major influence on seed nutritional quality and the
functionality of seed proteins. Opportunities undoubtedly
exist that will permit genetic manipulation of these
properties, but efforts in this area will be hampered because
of a lack of information about the structure of the proteins,
the genes which encode them, and the mechanisms that
are operative during expression of these genes.” Address:
USDA/ARS Purdue Univ., West Lafayette, Indiana.
8666. Ogren, William L. 1985. Potential for controlling
photorespiration in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 774-79. [13
ref]
• Summary: Contents: Introduction. Rubisco–the target
enzyme. Induced mutation–the approach. Procedure with
Arabidopsis thaliana: Procedure with Chlamydomonas
reinhardii. Rubisco–natural variation. Conclusion. Address:
USDA, Agricultural Research Service, and Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
8667. Palmer, Reid G. 1985. Soybean cytogenetics. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 337-44. [30 ref]
• Summary: Contents: Aneuploids: Sources, identification,
utilization. Polyploids: Sources, utilization. Haploids:
Sources, utilization. Inversions: Sources, utilization.
Interchanges: Sources, identification, utilization, linkage
groups. References. Address: USDA/ARS, Depts. of
Agronomy and Genetics, Iowa State Univ., Ames, IA 50011.
8668. Pomeranz, Y. 1985. Lecithin in baking. In: B.F. Szuhaj
and G.R. List, eds. 1985. Lecithins. Urbana, IL: American
Oil Chemists’ Society. viii + 393 p. See p. 289-322. Chap.
13. [182 ref]
• Summary: “The term ‘lecithin’ is the commercial or
popular name for a naturally occurring mixture of similar
compounds more accurately identified as phosphatides or
phospholipids.” Address: USDA Grain Marketing Research
Lab., Manhattan, Kansas 66502.
8669. Rackis, J.J.; Gumbmann, M.R.; Liener, I.E. 1985. The
USDA trypsin inhibitor study. I. Background, objectives,
and procedural details. Qualitas Plantarum–Plant Foods for
Human Nutrition 35(3):213-42. [85 ref]

• Summary: “Short term feeding studies have shown that raw
soy flour and purified trypsin inhibitors (TI) cause pancreatic
hypertrophy and hyperplasia in certain monogastric
animals. Prolonged exposure to high levels of TI in raw soy
ultimately leads to pancreatic nodular hyperplasis and acinar
cell adenoma in rats exposed to low levels of pancreatic
carcinogens. Such change has been observed even in the
absence of any exposure to known carcinogens.” Address: 1.
NRRC, Peoria, Illinois.
8670. Roth, E.J.; Lark, K.G.; Palmer, R.G. 1985. Use of
tissue culture as a tool in soybean improvement. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 273-80. [22 ref]
• Summary: Contents: Technique: Preparation of tissue
cultures, protoplast formation and cell fusion, genetic
transformation and regeneration of plants from cultured cells,
production of haploid or partial-haploid cell lines. Genetic
variation. Genetic background effects: Gene expression,
selection against certain gene combinations. Discussion.
References. Address: 1. Graduate Student; 2. Prof., Dep. of
Biology, Univ. of Utah, Salt Lake City, UT 84112; 3. ARS
USDA, Dep. of Agronomy and Genetics, Iowa State Univ.,
Ames, IA 50011.
8671. Scholfield, C.R. 1985. Occurrence, structure,
composition and nomenclature [of lecithins]. In: B.F. Szuhaj
and G.R. List, eds. 1985. Lecithins. Urbana, IL: American
Oil Chemists’ Society. viii + 393 p. See p. 1-20. Chap. 1.
[133 ref]
• Summary: Contents: Introduction. Occurrence and
structure of phospholipids in lecithin: Phosphaditidylcholine
and phosphatidylethanolamine, phosphatidylserine, N-acyl
phosphatidyletrhanolamine, phosphatidic acid, inositol
phospholipids, other glycerophospholipids, plasmalogens,
lysophospholipids.
Nonphospholipid materials in lecithin: Triglycerides,
pigments, carbohydrates, sterols, galactosyl glycerides,
cerebrosides. Composition of lecithins: Phospholipid
composition, fatty acid composition, composition.
Note: This is the earliest English-language document
seen (March 2016) that mentions “phosphatidylserine”
(spelled as one word). Address: Northern Regional Research
Center, Agricultural Research Service, USDA, 1815 North
University St., Peoria, Illinois 61604.
8672. Sisson, K.D.; Schmidt, S.C. 1985. Demand for
U.S. and Brazilian soybeans and soybean meal in selected
European Community countries. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
124-32. [6 ref]
• Summary: “The major objective of this study was to
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identify and estimate the effects of economic factors that
influence the demand for U.S. and Brazilian soybeans and
soybean meal in The Netherlands, Germany, BelgiumLuxembourg (Bel-Lux) and Italy... To meet these objectives
an econometric model was constructed consisting of eight
country, import-demand relationships.” Estimation results
and implications are given. Address: 1. Foreign Agricultural
Service; 2. Trade Policy Branch of IED. Both: USDA,
Washington DC 20250.
8673. Spangler, W.L.; Gumbmann, M.R.; Liener, I.E.;
Rackis, J.J. 1985. The USDA trypsin inhibitor study. III.
Sequential development of pancreatic pathology in rats.
Qualitas Plantarum–Plant Foods for Human Nutrition
35(3):259-74. [19 ref]
• Summary: “The initial reaction of the pancreas to dietary
trypsin inhibitor (TI) has been described in the literature with
the terms ‘enlargement’, ‘hypertrophy’, and `hyperplasia’
(see Part I of this series [13]). However, the use of these
terms has been inconsistent and specific criteria defining
them have been lacking. As a result, the way in which
the pancreas reacts histologically to dietary TI remains
uncertain.”
This series of article attempts to clarify what happens
to the pancrease in the process of cellular proliferation
(hyperplasia). Address: 1. Veterinary Pathology Consultants,
Inc., 3911 West Capitol Ave., West Sacramento, California
95691; 2. Western Regional Research Center–USDA,
Berkeley (Albany), CA 94710; 3. Univ. of Minnesota, St.
Paul, Minnesota 55108; 4. USDA NRRC, Peoria, Illinois
61604.
8674. Wilcox, J.R. 1985. Breeding soybeans for improved oil
quantity and quality. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 380-86. [33 ref]
• Summary: Though the soybean is the world’s most
important oilseed, it is paradoxical that virtually no
improvement has been made in either oil quantity or quality
or released cultivars during the past 50 years. There have
been some research successes, but these have not been
incorporated into improved cultivars. Improving oil quality
means changing the fatty acid composition. The main
soybean fatty acids are palmitic (16:0) comprising 11%
of the oil, stearic acid (18:0) comprising 3%, oleic acid
comprising 22%, linoleic acid (18:2) comprising 56%, and
linolenic acid (18:3) comprising 8%. Quality improvement
generally involves reducing linolenic acid. Address:
Research Geneticist, USDA/ARS, and Prof. of Agronomy,
Purdue Univ., West Lafayette, Indiana.
8675. Wolf, Walter. 1985. Soybeans and other oilseeds. In:
Martin Grayson, Executive Editor and Publisher. 1985. KirkOthmer: Concise Encyclopedia of Chemical Technology.

New York, Chichester, Brisbane, Toronto, Singapore: John
Wiley & Sons. xxxii + 1318 p. See p. 1093-95. 28 x 22 cm. A
Wiley-Interscience Publication. [4 ref]
• Summary: The Preface begins: “This compact desk
reference contains all of the subjects covered in the 24 main
volumes and the Supplement Volume of the world-renowned
Third Edition of the Kirk-Othmer Encyclopedia of Chemical
Technology.”
Contents: Introduction. (Soybeans, cottonseed, peanuts,
and sunflowers are the four main oilseed crops grown in
the USA. All serve as sources of edible oils commonly
known as vegetable oils). Physical characteristics: Soybeans,
cottonseed, peanut, sunflower. Chemical composition:
Harvesting and storage: Soybeans, cottonseed, peanuts,
sunflowers. Processing: Soybeans, cottonseed, peanuts,
sunflowers. Nutritional properties and antinutritional factors:
Oil, proteins and meals (soybeans, cottonseed, peanuts,
sunflower seed). Oilseed products and uses: Oil (most used
for edible oil), protein (most used as protein supplements in
animal feeds), food products (soybeans, peanuts, sunflower
seeds).
Defatted soybean flakes give flours and grits (50%
protein on a moisture-free basis); protein concentrates (70%
protein); and protein isolates (90% protein). Address: U.S.
Dep. of Agriculture.
8676. Fangauf, Karl W. 1986. 25 years of promoting U.S.
soybeans and products in the German market. Foreign
Agriculture (USDA Foreign Agricultural Service). Jan. p.
4-6.
• Summary: Since 1 Dec. 1960 American Soybean Assoc.
representatives in the north European office in Hamburg
have been promoting U.S. soybeans and soybean products in
West Germany, Denmark, Sweden, Norway, Finland, Austria,
and Switzerland. Address: Director, American Soybean
Assoc., Hamburg.
8677. Foster, Christian J. 1986. Hungary holds potential
for U.S. oilmeal sales. Foreign Agriculture (USDA Foreign
Agricultural Service). Jan. p. 9-10.
• Summary: “Although overall sales of U.S. soybean meal
and cake to Eastern Europe have decreased substantially over
the past few years, Hungary is one prospective bright spot
for these products. In 1984 the United States exported $30.5
million worth of soybean cake and meal to Hungary.
“Hungary depends on imported oilseed meal to supply
a strong livestock sector that brings in hefty supplies of
hard currency. In that respect, the country is unique within
the East European region, which has fallen on hard times in
recent years.
“Hungary May Prove the Exception: Hungary is the
largest per capita food producer in Eastern Europe, yet it may
offer the best opportunity in that region for expansion of U.S.
agricultural exports.
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“It also holds the leading position in agricultural reform.
What sets the country apart is that, except for Romania, it is
the only Council for Mutual Economic Assistance (CEMA)
member that belongs to the World Bank and the International
Monetary Fund. Hungary and Romania also have been
granted ‘most favored nation’ status by the United States.”
“Although Hungary is a net exporter of agricultural
goods, it imports a sizable amount of farm products. The
country’s largest agricultural import by far is soybean
meal, which is fed to the country’s strong livestock sector.
Livestock production–primarily swine and poultry–receives
a high priority because of the much-needed hard currency
earnings it brings to Hungary from exports.
“About two-thirds of Hungary’s agricultural and food
industry exports consist of animal and livestock products.
Hungarian meat exports are the largest in Eastern Europe.
According to one Hungarian economist, ‘nothing (in the
farm sector) can replace meat production in terms of the
volume of foreign exchange earned.’
“U.S. Could Capture Bigger Share of Hungarian
Oilmeal Imports: Although Hungary’s total imports of
soybean meal may not increase by much during the next fiveyear plan (1986-90), there is a good chance that the United
States may be able to capture a greater share of the market
because of Hungary’s goal of exporting more processed meat
to the United States, according to James Freckmann, U.S.
agricultural counselor in Vienna, who covers the region for
USDA. Freckmann says that during the next five-year plan,
processed meat sales to the United States, primarily hams,
are expected to reach $100 million, triple the current level.
“The United States has been the second largest source
of Hungary’s soybean meal imports, accounting for about 20
percent of the average total volume of 600,000 tons in recent
years. Hungary currently takes between 1 and 3 percent
of total U.S. soybean meal sales. It is also the largest U.S.
agricultural export item to Hungary, accounting for 50-80
percent of the total value of U.S. farm sales to the country.
“U.S. Faces Stiff Competition: In trying to expand the
U.S. share of Hungary’s soybean meal imports, the United
States faces strong competition from Brazil. The largest
supplier of meal to Hungary, Brazil provides about 70
percent of the total tonnage of soybean meal imports.
“Brazil’s advantage in the Hungarian soybean meal
market is due mainly to the existence of a government-togovernment ‘clearing agreement’ that includes provision for
preferential financing of Brazilian exports to Hungary.
“Strong Dollar Takes its Toll: The high value of the
U.S. dollar on the world market vis-a-vis other currencies
has taken its toll on imports of U.S. farm products. The
Hungarian market is no exception. At the same time, Brazil’s
highly devalued cruzeiro and the country’s faltering external
financial situation have created conditions under which
Brazil is willing to trade at terms below the competition.
“Another consideration, although apparently less

significant in terms of Hungarian-Brazilian trade, is the
use of countertrade or barter. Common among CEMA and
developing countries, countertrade requires little or no
exchange of hard currency and as a result is highly favored.
This type of trading arrangement is advantageous to East
European and developing countries, but it is not used as
widely in the West.
“To meet the competition in the Hungarian market, the
United States has an ongoing market development program
run by the American Soybean Association (ASA), which has
been active in Hungary for eight years.
“Most of ASA’s projects are technical in nature, since
the Hungarian livestock industry is highly advanced.
Current projects include showing the Hungarians how to
use U.S. soybean meal along with local products, such as
high-moisture corn, more efficiently in the livestock feeding
programs.
“In another project, this one on waste management,
ASA has brought in technical experts to help the Hungarians
with the finer points of swine management. ASA also
invited Hungarian government officials to ASA-sponsored
conferences to meet with U.S. soybean meal traders.
“ASA has put considerable effort into building a good
trading relationship with the Hungarians. Joe Zak, director
of ASA’s operations in Europe, Africa and the Middle East,
calls Hungary one of the ‘bright spots’ in Eastern Europe.
“According to Zak, Hungary could increase its usage
of soybean meal by 25 percent within the next 5 years.
Although competition from Brazil is intense, Zak believes
the Brazilians have about reached their production limit for
soybeans. But the United States, he says, can increase its
production to keep pace with growing overseas demand.
“On September 3, Agriculture Secretary John Block
announced the authorization of $22 million in Commodity
Credit Corporation (CCC) credit guarantees under the GSM102 program for Hungarian purchases of U.S. agricultural
products for fiscal 1986. This is the fourth consecutive year
the United States has extended CCC credits to Hungary.”
Graphs show: (1) U.S. agricultural exports (total and
soybean meal) to Hungary from 1973 to 1984. Most of the
U.S. exports were soybean meal. (2) Imports of soybean
meal by Hungary (1973-1984), total, from Brazil, and from
the USA. Brazil has supplied more than the USA since 1975.
The U.S. and Brazil supply almost all of the Hungary’s
needs for soybean meal. Address: Eastern Europe and USSR
Branch, USDA Economic Research Service, Washington,
DC. Phone: 202-786-1710.
8678. Hornstein, Irwin. 1986. Thriposha: Product and
program. Food Technology Branch, OICD, USDA.
Washington, DC. 17 p. Jan. Prepared for The Office of
Nutrition, USAID, which provided the funding. [12 ref]
• Summary: Preface by Martin J. Forman, Director, Office
of Nutrition, USAID. This is probably the best overview of
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the Sri Lanka Thriposha program up to this time. Contents:
Introduction. Background. Thriposha. Current operations–
Technology and costs. Distribution and impact. Commercial
distribution. Soy production. Success factors and next steps.
Conclusion.
Photos show: Cover: Two-color package of Thriposha.
(2) 750-gram packets of Thriposha. (3) Program participants,
mother and child, with Thriposha packet. (3) Exterior of
Ja-Ela plant–main processing building with warehouse to
left. (4) Packets of Thriposha being filled at the Ja-Ela plant.
(6) Brady 206 extrusion cooker. (7) Twin Brady extrusion
cookers in operation at the Ja-Ela plant; overhead surge tanks
provide corn and soy for extrusion. (8) 750-gram packets
in master bags (30 packets per bag) for delivery to health
centers. (9) Mothers and children attending health care clinic.
(10) Health workers give out 750-gram packets of Thriposha
to pregnant and lactating women. (11) Children at a Creche
on a tea estate being given their mid-morning meal. (12)
One-pound box of commercial Thriposha.
Illustrations show: (1) Action of extruder screw in a
low cost extrusion cooker. (2) Flow diagram for making
Thriposha. Address: Prof., Colorado State Univ.
8679. Kundrun, Dieter. 1986. ASA taps growth potential for
soy protein products in Sweden. Foreign Agriculture (USDA
Foreign Agricultural Service). Jan. p. 7.
• Summary: Swedish meat prices have increased rapidly
over the past few years. “To take advantage of this potential,
ASA (American Soybean Assoc.) ran a major promotional
campaign in Sweden in 1985 using the slogan ‘The New
Generation of Soy Protein Products.’ This campaign included
media advertising, public relations activities directed toward
opinion leaders, consumer promotion events and point-ofpurchase activities...
“Institutional users such as schools, hospitals and the
government consume most of the soy concentrates and
isolates sold in Sweden, primarily as minced meat products...
For the past three years, the ASA has been working closely
with the Karlshamn Oilfactory, the largest distributor of soy
protein products in Sweden.”
“In 1984, the ASA started a major soy protein promotion
campaign with Nordium AB, the market leader in health
food sales in Sweden. Nordium has introduced three new soy
protein-extended lunch products under the brand name of
Friggs.” Photos show the labels of three products: Stroganoff
Gryta, Chicken a la King, and Grönpeppar Gryta. Address:
American Soybean Assoc., Hamburg, West Germany.
8680. Kundrun, Dieter. 1986. Danish demand could boost
export potential for U.S. soy products. Foreign Agriculture
(USDA Foreign Agricultural Service). Jan. p. 8.
• Summary: “The American Soybean Association (ASA)
has been focusing increased attention on the Danish market
because of the interest there in using soybean meal in animal

feed rations.
“Agriculture accounts for about 30 percent of
Denmark’s export earnings and many of the 112,000 farmers
are involved in the production of milk, meat and eggs.
Denmark ranks as the world’s largest exporter of pork,
second largest of butter and third largest of cheese.
“In addition, the Danes produce more than 6 million
minks each year, making them the world’s largest exporter of
mink skins.
“Thriving Industry Needs Protein Feeds: To meet the
feed demand of the thriving livestock and poultry industry
Denmark’s imports of protein feeds exceeded 2 million
metric tons last year. This included 1.2 million tons of
soybean meal, which is now generally recognized as the
major protein feed. This year soybean meal imports also are
expected to be about 1.2 million tons.
“In 1984, the soybean meal share of all oilseed cakes
and meal approached the 60 percent level, leaving only
40 percent for all other vegetable protein feeds, including
cottonseed meal, sunflowerseed meal and rapeseed meal.
“By-Pass Protein for Dairy Rations: Although soybean
meal is the principal protein feed in hog rations, only 20
percent of the total soybean meal consumed is used in cattle
feed. This percentage could be increased by adding more bypass protein to dairy cow rations.
“ASA sponsored a seminar on this topic for the Danish
feed industry. At the seminar, Danish and German cattle
nutritionists explained the feeding value of soybean meal
treated to by-pass the rumen. In this way, intact soy protein is
directly absorbed by the cow.
“ASA hopes that seminars such as this will lead to
further gains in use of soybean meal in dairy rations in
Denmark.
“Mink Industry Possible Feed Market: Another potential
market for soy products is the rapidly growing mink industry.
During the past four years, the number of breeding minks
rose from 1 million to 1.6 million, and prices of mink pelts
increased by 22 percent.
“The mink feed consists mainly of animal protein such
as fish offals, meat scraps and fish meal. Vegetable proteins
require special processing to be as digestible as animal
proteins. In addition, minks do not grow as rapidly and pelts
are not as luxuriant when larger levels of vegetable proteins
are included in the feed.
“Presently, Danish mink feed producers have little
choice except to import fish offals and fish by-products from
several North European countries to meet the protein demand
in mink feed rations. This material is expensive since it is
perishable and must be shipped frozen.
“Soybean Meal Could Supply Protein: ASA believes that
soybeans and soybean meal could play a much larger role in
meeting the protein requirement for mink feeding rations.
“In 1983 and 1984, ASA was involved in a research
program with the Danish Fur Breeders’ Association at the
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University of Copenhagen to study the potential of soy
protein.
“Research, coupled with an education program for mink
breeders and producers, could result in opening up markets,
not only in Denmark, but in Norway, Sweden, Finland,
Canada and other countries as well.” Address: Associate
Director, American Soybean Assoc., Hamburg, West
Germany.
8681. Mason, Jim. 1986. The incredible egg story.
Once regarded as an ideal protein food, eggs are now a
questionable commodity. Vegetarian Times. Jan. p. 24-27.
• Summary: A carefully-researched and well-written story of
the hellish life of today’s chicken–which, not many decades
ago scratched for bugs, basked in the sun, and laid eggs on
many family farms. Today they live on factory farms and
consumers are concerned about the cholesterol in their eggs.
“Each year in America, 260 million hens lay 62 billion
eggs. It is a model of agricultural efficiency, but a living hell
for the animals. Debeaked and stuffed four or five to a 12-by18-inch cage, the hens, through genetic and environmental
manipulations, are forced to lay eggs as fast and as long as
they can. Under these conditions, they are good, profitable
egg machines for only one to two years. Then they are
replaced.
“Cages and commercial enslavement have reduced our
own notions of the chicken. We surely don’t see today’s
chickens as beautiful, noble and valuable in their own right
as, say, American eagles or whooping cranes. Centuries of
domestication for agricultural purposes have done away with
any thought that they are birds in the ordinary sense. And
decades of factory farming have caused them to be treated as
auto parts rather than living beings.
“So it is that the National Audubon Society, that great
institution of bird loving, served chicken at last year’s annual
awards banquet. So it is that in England where the Protection
of Birds Act, a 1954 law intended to prevent cruelty to birds,
excludes poultry from the protection of sections that set out
minimum cages sizes. So it is that the word ‘chicken’ is used
to insult someone whom you wish to describe as stupid and
cowardly. Indeed, the public’s perception of chicken has
been reduced below the status of other animals to a heartless,
brainless commodity–a perspective which makes it much
easier for us to engineer and manipulate them.”
“In industry parlance, today’s bird is simply a layer or a
broiler, engineered for high egg production or rapid growth
of muscle tissue. Chicken production is so specialized that
even these two strains are managed by completely separate
industries.
“Nearly all ‘layer’ hens today are of the White Leghorn
variety because this bird pumps out more eggs than any
other, and the eggs are neat, white-shelled ones...”
“Some 63 large companies own 52 percent of the
nation’s layer hens. Cargill, the biggest, has 10 million hens

in nine states.
“The modern chicken owes its existence to the
laboratories of a few key ‘primary breeders.’ About six
companies develop the strains of birds that have been
specialized for egg and broiler production. These companies
sell breeding males and females to several hundred
‘multiplier’ companies which, in turn, produce the chicks
that go to egg and broiler farms. At the multipliers, breeding
birds have the run of open, litter-covered floors and they get
more space and comfort than will their offspring in the egg
and broiler factories. This is because the desired product is
fertile eggs, and breeders get a higher percentage of fertile
eggs if the breeding birds are given comfort, freedom and
exercise.” Also discusses debeaking, crowding (the “root of
all suffering.” “Fifty thousand or more hens are caged and
stacked like so many boxes of detergent”).
“At a cost of $2 million each year, the American
Egg Board (AEB) promotes the ‘Incredible Edible Egg’
advertising campaign to boost egg consumption. The AEB
collects a nickel for each case (30 dozen) of eggs sold by a
producer. This funding scheme was set up in 1975 by an act
of Congress, the ‘Egg Research and Consumer Information
Act.’ The program is overseen by the USDA secretary who
appoints directors to AEB.”
8682. Goodenough, J.L.; et al. 1986. Efficacy of
entomophagous arthropods. Southern Cooperative Series,
Bulletin No. 316. p. 75-91. Feb. S.J. Johnson, E.G. King
and J.R. Bradley, Jr., eds. Theory and Tactics of Heliothis
Population Management: I–Cultural and Biological Control.
[80 ref]
• Summary: Discusses integrated pest management, and
a large number of insects that eat other insects that eat
soybeans. Address: USDA, Agricultural Research Service,
Engineering Equipment and Methods Research, College
Station, Texas.
8683. Nash, A.M.; Frankel, E.N. 1986. Limited extraction
of soybeans with hexane. J. of the American Oil Chemists’
Society 63(2):244-46. Feb. [4 ref]
• Summary: In laboratory experiments, soybean flakes
were extracted with less than optimal amounts of hexane.
Comparisons were made of oil yield, yield of phospholipids,
and composition of phospholipids as a function of the hexane
volume. Address: Northern Regional Research Center,
Peoria, Illinois 61604.
8684. Wilcox, J.R. comp. 1986. The Uniform Soybean
Tests, northern states, 1985. West Lafayette, Indiana:
Science and Education Administration, USDA. 259 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1985%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
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Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1985. Introduction.
Strain designation. Methods–1985. Disease. Policy on testing
and release of strains. Uniform test strains released in 1985.
Uniform test locations–1985. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074.
8685. Wood, Marcia. 1986. Low-salt soy sauce tastes just
as good. Agricultural Research (USDA) 34(2):5. Feb.
Summarized in Journal of the American Dietetic Assoc.,
May, 1986.
• Summary: A new process for removing 50% of the sodium
content of soy sauce and other “high-salt fermented liquids,...
including oriental fish sauce and tamari sauce” according to
USDA’s Agricultural Research Service in Albany, California.
In the process, potassium is increased as much as five
times. The recommended ratio of the minerals potassium
and sodium is about 2:1, but many people consume too
much sodium in relation to potassium. High salt intake
has been linked to high blood pressure (hypertension), a
condition that affects one out of every 5 Americans over
age 25. Imbalances in the body’s potassium to sodium ratio
may contribute further to this condition. Address: Albany,
California.
8686. March 7–Richard E. Lyng (R), California, becomes
U.S. Secretary of Agriculture under President Ronald Reagan
(1981-1989) (Important event). 1986.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
8687. USDA Office of Information. 1986. Salt reduced in
soy sauce (News release). USDA News Division, Room 404A, Washington, DC 20250. 2 p. March 31.
• Summary: Salt can be reduced by 50% in soy sauce
without changing its flavor, using a new process developed
by USDA scientists. According to Wayne Camirand, a
chemist with USDA’s Agricultural Research Service (ARS)
in Albany, California, the patented process, using a cation
exchange membrane or Donnan dialysis, takes sodium
from the sauce and replaces it with potassium. People
should generally consume about twice as much potassium
as sodium. Address: Camirand: Western Research Center,
Albany, California. Phone: 415-486-3665.
8688. Grant, W.R.; Hoskin, R. 1986. Regional shifts in
soybean production. USDA Economic Research Service Oil

Crops, Outlook and Situation Report. OCS-10. p. 20-24.
March. [4 ref]
• Summary: Reasons for the decline in soybean acreage in
the Delta and Southeastern states include poor returns and
high yield variability. Address: USDA Economic Research
Service.
8689. Ohio Report. 1986. Insect resistant soybeans. 71(1):5.
March.
• Summary: “Entomologists and plant breeders have been
cooperating to develop soybeans resistant to Mexican bean
beetle and other leaf defoliators.
“They first developed new methods to screen soybean
lines resistant to the insects. Then for the past four years they
have been conducting screening cycles twice a year.
“During the summer of 1985 advanced breeding lines
have been yield tested for the first time at several locations
in Ohio. Based on yield potential, these lines will be released
in the near future is either cultivars or germplasm sources for
other breeders to use.
“Most of these lines were developed by crossing a
source of resistance with semidwarf soybeans, which were
developed in cooperation with USDA plant breeders at the
OARDC. Current work is being done to examine the genetics
of and the chemicals involved in insect resistance.”
8690. Leffel, R.C. 1986. Report on the National Soybean
Breeders Workshop and Joint Session with Soybean
Pathologists (St. Louis, MO: February 24-26, 1986).
Eurosoya No. 4. p. 117. April. [15 ref]
Address: Agricultural Research Service, USDA, Beltsville,
Maryland.
8691. Shurtleff, William. 1986. Chronology and analysis of
the U.S. tofu standards: One viewpoint. Soyfoods Center,
P.O. Box 234, Lafayette, CA 94549. 15 p. April. Unpublished
manuscript. [1 ref]
• Summary: Chronology of key early dates: 1979 Feb. 9–
Judith Rubenstein, acting as Institutional Consultant for
the New England Soy Dairy, initiates a correspondence
with Carol Tucker Foreman, Director of Child Nutrition
Programs, USDA, on the subjects of tofu standards and
acceptance of tofu in USDA Child Nutrition Programs,
including the School Lunch Program. Four letters are
exchanged between February and August 1979.
1979 June 29–FDA headquarters personnel draft an
internal memorandum in which the agency’s views on tofu
and its attributes are set forth. Publication of a “pull date” on
tofu packages is encouraged.
1979 July 23–Judith Rubenstein (see above) writes the
Commissioner of the U.S. Food and Drug Administration
(FDA) requesting that the FDA establish a standard of
identity for tofu. She notes that Audrey Maretzski, Director
of Nutrition and Technical Services for USDA, suggested
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that FDA give top priority to this issue. Issues of imitation
tofu products and bacterial contamination are raised.
1979 July 25–In Tofu and Soymilk Production, Shurtleff
and Aoyagi, directors of The Soyfoods Center, attempt to
define the basic types of tofu and their composition.
1981 Jan. 20–Ronald Reagan is inaugurated as president
of the United States. The regulatory climate in Washington,
DC, begins to shift toward less federal regulation, and more
encouragement for industries to regulate themselves.
1981 April–The USDA decides to establish tofu
standards and to publish them in Federal Register, but
this plan is dropped in September, amid controversy over
changes in the school lunch program.
1982 July 19–In Soyfoods Industry and Market:
Directory and Databook, Shurtleff and Aoyagi include a
5-page section titled “Soyfoods Terminology and Standards,”
which contains detailed information on tofu.
1983 March 14–The Connecticut Agricultural
Experiment Station, in Bulletin No. 810, titled “Quality
of Tofu and Other Soy Products,” reports high bacterial
and coliform counts. A virtual expose revealing the tofu
industry’s poor quality control and concomitant vulnerability,
the report gets widespread media coverage and hurts sales of
New England and New York tofu companies.
1983 July 25–Tom Timmins, president of Tomsun Foods
Inc., having seen the need for tofu standards in the aftermath
of the Connecticut report and as a prerequisite for acceptance
of tofu in school lunch programs, speaks to the Soyfoods
Association of America’s board of directors at Denver,
Colorado, about problems with sour and often undated
tofu in America. The board asks Timmins to be head of a
Soyfoods Association Standards Committee, and to appoint
people to work with him in the development of standards.
1983 October 12–Timmins sends a 4-page survey letter
concerning soyfoods standards to the 18-person Soyfoods
Association Standards Committee that he has appointed.
1983 November–Various members of the Soyfoods
Association discover that David Mintz, CEO of Tofu Time,
Inc. and maker of Tofutti brand soy ice cream, is using no
tofu in his product, although he has repeatedly appeared on
national TV and radio programs displaying and talking at
length about tofu, thus implying that his product uses it as
a major ingredient. On Nov. 11 Shurtleff writes Mintz and
strongly-worded letter threatening to report the matter to the
FDA and the Securities and Exchange Commission (Mintz
is about to launch his first public stock offering) if Mintz
fails to stop such deceptive practices. Mintz’s attorneys
quickly notify Shurtleff that Mintz promises to put tofu back
into Tofutti. Shurtleff, seeing the need for tofu standards to
stop this sort of consumer deception, becomes active in the
standards development.
1984 March 2–Based on responses to his October 1983
survey, Timmins drafts preliminary 3-page tofu standards
(2 pages of which are microbiological standards), that he

circulates to the Soyfoods Standards Committee, inviting
comments. March 6, William Shurtleff expands these, keys
them into The Soyfoods Center word processor, and returns
them promptly to Timmins.
1984 Feb.–Timmins and Shurtleff draw up a ten-step
set of procedures and a time line for appointment of a Tofu
Standards Committee, development of two drafts of tofu
standards, and final approval by the Soyfoods Association
Board of Directors in July 1984.
1984 March 29–First Draft of Tofu Standards, 15 pages
and double spaced, is compiled by Shurtleff on his word
processor. As is inevitable with a document of this type,
a basic philosophy that shapes the standards has begun
to emerge. Essentially it attempts to balance the varied
(and often conflicting) commercial interests of the various
groups involved with the standards in a way that is as fair
as possible to all, considers existing historical precedents
and FDA laws, and allows tofu to develop and modernize in
the way that it has been since the 1930s. One of the major
questions that arises at the outset is whether or not the use
of isolated soy proteins (isolates) should be allowed in tofu
and, if so, under what conditions and with what labeling
requirements. Readers of the first draft are polled on this
question and the response is 17 to 4 in favor of allowing
isolates, as long as each product is appropriately labeled.
In this first draft, the term “second generation” is first
applied to soyfoods in the section titled “Naming Second
Generation Commercial Food Products Containing Tofu.”
By this time, Stephen H. McNamara, a food and drug
specialist with the Washington, DC, law firm of Hyman,
Phelps & McNamara is actively serving as an advisor on the
standards, reviewing each draft, and making many helpful
suggestions. Tom Donegan, of the same law firm, is also
helping.
Subsequent drafts of the standards: 1984 June 16–
Second draft. Nov. 1–Fourth draft. 1985 March 6–Sixth
draft. March 20–Seventh draft, which is submitted to the
FDA for comments. Then begins a serious inter-industry
conflict over the standards which is documented throughout
the rest of this document. Initiated by Ron Ishida, an attorney
hired by Azumaya, this conflict ended up destroying the
standards and preventing their adoption and implementation.
1985 Oct. 3–Eighth draft, incorporating all FDA suggestions.
A 2-page appendix to this document, titled “The
Modernization of Tofu in Japan,” gives a brief chronology of
the many changes in the way of manufacturing “traditional
tofu” from the 1930s to the present. It challenges the idea
that “traditional tofu” is widely made today. Address:
Soyfoods Center, Lafayette, California.
8692. Usmani, Naseem F.; Noorani, Radia. 1986. Studies
on soybean tempeh. II. Propagation and preservation of
Rhizopus oligosporus spores for commercial production of
tempeh from soybean. Pakistan J. of Scientific and Industrial
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Research 29(2):148-50. April. [9 ref. Eng]
• Summary: Spores were produced from a Rhizopus
oligosporus NRRL 2710 culture and used for producing
a sporulated mass by fermenting processed soybeans.
The sporulated mass (with a viable count of 890,000,000/
gm) was dried at 50-55ºC, packaged in polyethylene bags
and stored at -4ºC. In tempeh production there was no
appreciable difference in the fermentation process when
processed soybeans were inoculated with tempeh (tempehto-tempeh method) or with the sporulated mass thawed for
30-40 minutes at room temperature (25-28ºC). The viability
of the spores was not greatly reduced even after 15 months’
storage. Address: PCSIR Labs., Karachi, Pakistan.
8693. Federal Register. 1986. Meat Alternates Used in Child
Nutrition Programs. 51(88):16807-12. May 7.
• Summary: Agency: Food and Nutrition Service, USDA.
Action: Final rule. 7 CFR Parts 210, 225. and 226. “Soynuts
are greater in protein value than meat.” Allows use of
“Peanut butter or soynut butter... Peanuts or soynuts...” in
place of meats.
Several minor corrections appeared in the Federal
Register of 30 June 1986 (Vol. 51, No. 125, p. 2315).
Note: This ruling was the result of a long campaign of
letter writing and lobbying by Len and Irene Stuttman of
INARI (their soynut manufacturing company) starting in
about Oct. 1984. Their soynuts and soynut butter were used
by the FDA to establish the school lunch pattern in 1987.
8694. Best, Mary H. Stoddard. 1986. Re: William Hoyt
Stoddard’s early activities with soybeans in Illinois. Letter
to Prof. Ted Hymowitz at University of Illinois, Dept. of
Agronomy, May 29. 2 p. Handwritten.
• Summary: “My father’s experiments with soybeans was
carried on from early 1880s until about 1905, and he lectured
in many places until about 1912. I’m not certain where he
got his seed, but remember his mentioning the U.S. Govt.
Dept. of Agriculture. Since I was born in Carlinville in 1906,
about 6 years after my father and grandmother moved to
town, some of my data is a bit clouded.” Address: 202 Sue
St., Carlinville, Illinois 62626.
8695. U.S. Food and Drug Administration, Center for
Food Safety and Applied Nutrition, Retail Food Protection
Branch. 1986. Definitions–Potentially hazardous food
(Leaflet). In: Retail Food Protection: Program Information
Manual. Washington, DC. Part 6–Inspection. Chap. 01–Code
Interpretations. Number 1-102(q). 15 pages. 9 May 1986. [21
ref]
• Summary: This is an update, revision, and expansion
of similar documents from 1984 and 1985. It contains an
update of 1-102 (q)–Soy Protein Products Considered to be
Potentially Hazardous Foods (5/23/84). “Question: What
are the factors that can be used to determine whether or

not a food is potentially hazardous.” Contents: Discussion.
“Classification of foods: Foods can be classified into two
major categories–animal and plant. There are four logical
groups within the animal category: (1) meat and meat
products, (2) poultry and eggs, (3) fish and fishery products,
and (4) milk and milk products. Likewise there are four
groups within the plant category: (1) cereals and cereal
products, (2) sugar and sugar products, (3) vegetables
and vegetable products, and (4) fruit and fruit products.
In addition to the eight groups, there are lesser groups
that include products such as spices, flavoring materials,
nutmeats and synthetic ingredients. Practically all foods in
the animal category are potentially hazardous. That is, they
are typically encountered in a form capable of supporting
the rapid and progressive growth of infectious or toxigenic
microorganisms or the slower growth of Clostridium
botulinum.” Exceptions are then listed.
“It is the plant products category that causes much of the
confusion and uncertainty. These foods are widely believed
to be non-potentially hazardous. Yet foodborne illness data
clearly establish that such foods are sometimes in a form
capable of supporting the rapid and progressive growth of
disease organisms or the slower growth of C. botulinum...
Already interpreted to be potentially hazardous are baked or
boiled potatoes and moist soy protein products.”
Evaluation factors: “It is necessary to consider the
intrinsic and external factors which affect microbial growth.
The intrinsic factors vary by product and include nutrient
content, water activity measured as available moisture
(aw), hydrogen ion concentration (pH), biological structure,
oxidation-reduction potential (Eh), osmotic pressure and
natural antimicrobial constituents. The external factors which
can influence bacterial growth include but are not limited
to temperature, oxygen, time, light and added antimicrobial
agents. Also important is the synergistic or competitive
interaction of the various microorganisms present in the
product.
Nutrient content: Microorganisms, like other living
things, meed three basic groups of nutrients: (1) Basic
chemical elements such as carbon, hydrogen, sulfur,
nitrogen, sodium, potassium, calcium, magnesium, and
iron; (2) Vitamins such as B-1 (thiamine), B-2 (riboflavin),
B-6 (pyridoxine), biotin, pantothenic acid and folic acid;
(3) A source of energy. This is usually obtained through
the process of oxidizing carbohydrates (glucose, fructose,
lactose, sucrose, raffinose, or complex starches) and proteins.
Water Activity (aw): This is an index of the available
moisture in a food. It is defined as the ratio of water vapor
pressure of a food to the vapor pressure of pure water at
the same temperature. Water would, therefore have a water
activity of 1.000. Each microorganism has an optimum and
a minimum water activity for growth. The minimum ranges
from 0.86 for Staphylococcus aureus to 0.96 Pseudomonas
aeruginosa. Fresh meat, poultry, fish, and tofu typically have
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a water value of 0.99 or greater. FDA and USDA consider
foods with a water activity of 0.85 or below to be not
potentially hazardous.
Hydrogen ion concentration (pH): Most microorganisms
grow best at a pH between 6.6–7.5. Each microorganism
has a maximum, and optimum, and a minimum ph at
which it will grow. The minimum (acidic) is about 4.0 (for
Staphylococcus aureus and Salmonella). The FDA and
USDA have established 4.6 as the level at or below which
foods should not be considered potentially hazardous. The
maximum (alkaline) is about 10.0 for Bacillus subtilis.
[Note: The pH of fresh tofu is typically 6.5-7.5].
Biological structure: “One fresh plant food has
historically been associated with foodborne illness–seed
sprouts. Germinated soybeans have caused illness due to
contamination with Bacillus cereus. The more commonly
encountered sprouts–mung beans and alfalfa–have been
shown to support the growth of both Salmonella sp. and
Yersinia enterocolitica... Many foods in the plant category
have caused foodborne illness outbreaks after heating. Some
examples are: Bean curd (tofu)–Yersinia enterocolitica.”
Other intrinsic factors. External factors. Interaction
of intrinsic and external factors. Measuring water activity
and pH. Measuring other factors. Redefinition: “Based on
the information in this and related interpretations, it seems
appropriate to redefine the term potentially hazardous food
as follows: ‘Potentially hazardous food’ means any food or
food ingredient, natural or synthetic, in a form capable of
supporting (1) the rapid and progressive growth of infectious
or toxigenic microorganisms or (2) the slower growth of C.
botulinum.”
Interpretation. Note. References. Address: 200 C Street
S.W., HFF-342, Washington, DC 20204. Phone: 202-4850140.
8696. Bradley, Floudia. 1986. Soviet Union re-enters U.S.
soybean market. Foreign Agriculture (USDA Foreign
Agricultural Service). June. p. 12-13.
• Summary: “The USSR has emerged as the major force in
the world oilseed and products market in the last decade.
Soybeans are the only oilseed imported in significant
amounts by the Soviet Union.” Argentina have been taking
large shares of Soviet soybean imports since 1980-81. In
1984-85 the Soviets purchased no U.S. soybeans. A graph
shows Soviet imports of soybeans and soybean meal from
1979-80 to 1985-86. Address: Oilseeds and Products Div.,
FAS [Foreign Agricultural Service]. Phone: 202-382-8257.
8697. Eldridge, A.C.; Friedrich, J.P.; Warner, K.; Kwolek,
W.F. 1986. Preparation and evaluation of supercritical
carbon dioxide defatted soybean flakes. J. of Food Science
51(3):584-87. May/June. [13 ref]
• Summary: Supercritical carbon dioxide is an excellent
solvent for soybeans, and it has numerous advantages

over hexane, the most widely used solvent for extracting
soybeans: it is nontoxic, nonexplosive, inexpensive, readily
available and easily removed from the extracted products.
This paper describes how full-fat soybean flakes were
extracted with supercritical carbon dioxide at pressures of
10,600 to 12,400 psi, temperatures from 80 to 100ºC, and
moisture levels in the flakes of 5% to 13.5%.
“The usual grassy-beany and bitter flavors of hexanedefatted soybean flours were only minimally detectable” in
the materials optimally extracted with supercritical carbon
dioxide. Address: Northern Regional Research Center,
Peoria, Illinois.
8698. Kohn, Florrie. 1986. Soybean oil promotion builds
new markets. Oil Mill Gazetteer 90(12):28-29. June.
• Summary: You couldn’t find soybean oil on supermarket
shelves in the UK four years ago when Sue Murphy’s
promotion agency went to work for the American Soybean
Association.
Actually soybean oil was there, but it was hidden. “Oil
processors were blending low-cost soybean oil with other
vegetable oils, and selling it to consumers as an unidentified
vegetable oil, cooking oil, or salad oil.”
The goal of the promotional program (which was funded
by ASA and the USDA Foreign Agricultural Service), was to
bring soybean oil out of the closet and into the limelight as a
premier, quality product.
Today in the UK, consumer use of cooking oils which
are identified on the bottle as made with soybean oil has
increased 32% by volume and 57% by value since the
program started. Address: Soybean Feature Service.
8699. Sessa, D.J.; Bietz, J.A. 1986. Toasted soy flour with
trypsin inhibitor activity. J. of the American Oil Chemists’
Society 63(6):784-88. June. [18 ref]
• Summary: Compounds in toasted soybean flour having
trypsin inhibitor activity were isolated and characterized.
Sodium hydroxide extracts of toasted soybean flour had an
average of 2.59 mg trypsin inhibitor (TI)/gm sample. These
extracts, after trichloroacetic acid precipitation and dialysis,
yielded supernatant and precipitate fractions. Material
balance studies revealed 91% protein recovery and 92%
recovery of TI activity in the trichloracetic acid supernatant
and precipitate fractions. Address: Northern Regional
Research Center, Peoria, Illinois 61604.
8700. USDA National School Lunch Program. 1986. School
Lunch patterns: For various age/grade groups (Leaflet).
Washington, DC. 1 p. June. 28 cm.
• Summary: This table shows that one component of the
National School Lunch Program is the “Meat or meat
alternate” which can include, among other things (1)
“Peanut butter or soynut butter or other nut or seed butters.”
Minimum quantities: Preschool (ages 1-2): 2 tablespoons.
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Ages 3-8, grades K-3: 3 tablespoons. Grades 4-12 (ages 9
and over): 4 tablespoons. Grades 7-12 (ages 12 and over): 6
tablespoons. (2) “Peanuts or soynuts or tree nuts or seeds or
an equivalent quantity of any combination of the above meat/
meat alternates.” Minimum quantities: Preschool (ages 1-2):
½ ounce. Ages 3-8, grades K-3: 3/4 ounce. Grades 4-12 (ages
9 and over): 1 ounce. Grades 7-12 (ages 12 and over): 1½
ounces. Address: Washington, DC 20250.
8701. American Soybean Association. 1986. Soya Bluebook
‘86. St. Louis, Missouri: American Soybean Assoc. 278 p.
July. Index (bold face type indicates advertiser). 22 cm.
• Summary: Contents: Index of advertisers (p. 4). Soybeans:
Your profit opportunity, by Dr. Kenneth L. Bader, CEO,
ASA (p. 5). Organizations (by country, within each country
alphabetically): For each gives the name, address, contact
person, year founded, number of members, objectives and
activities, publications. Countries are: USA, Australia,
Austria, Bangladesh, Belgium, Brazil, Canada, England,
Germany (Federal Republic of), Finland, France, Hungary,
India, Indonesia, Italy, Ivory Coast, Japan, Malaysia,
Mexico, Netherlands, Norway, Philippines, Portugal,
Senegal, Spain, Sweden, Taiwan, Turkey, Yugoslavia, Zaire,
Zimbabwe. U.S. agricultural education, research & extension
(by state; mainly state agricultural / land-grant colleges),
ASA international offices and world regions (colored world
map and photo of each country director), government trading
agencies.
Soy directory: Oil extraction plants / refineries
(alphabetically by state in USA, then by country), soyfoods
/ edible soy products manufacturers (lecithin, soy flour,
soy grits, soy protein concentrates & isolates, textured soy
protein, binders, extenders, simulated meat products, soy oil
products {margarine, shortening, cooking / salad oil, salad
dressings}, soyfoods–beverages [soymilk], frozen desserts,
soy sauce, tempeh, tofu, whole soybean snacks {soynuts},
other soy-based foods), within each product by country,
producers of soy products for industrial manufacturers (by
products, etc.): Industrial lecithin, industrial soy flour /
soy protein, industrial soy oil, soy sterols and tocopherols,
soybean fatty acids.
Soybean manufacturing support industries:
Manufacturing equipment & supplies, soybean processing
equipment & supplies, manufacturing services. Marketing
and auxiliary services: Brokers, financial services,
forwarding agents, marketing consultants, trading
companies, transportation, warehousing–export / import.
Soy statistics (tables & graphs): Soya conversions
[weights & measures], metric conversions, temperature
conversions. U.S. soybean planting and harvesting dates
(by state). U.S. soybean acreage, yield and production,
1925–1985 (by year). U.S. soybean planted acreage by
state (1970–1985). U.S. soybean harvested acreage by state
(1970–1985). U.S. soybean yield by state (1970–1985). U.S.

soybean production by state (1970–1985). U.S. soybean
production major crops (1920–1985): One graph each for
soybeans, corn, wheat, and cotton. U.S. harvested acreage of
major crops (1920–1985): One graph each for the big 4. U.S.
yield per acre of major crops (1920–1985): One graph each
for the big 4. Argentine soybean area, yield and production
by province (1975-1986). Brazilian soybean area, yield and
production by province (1975-1986). Canadian soybean
production: Acreage, yield, production, farm price and value
(1950-51–1984-85). Canadian soybean production and
utilization (1950-1984, year beginning Aug. 1): Production,
imports, supplies, exports of beans, processed for oil and
meal, soy oil produced, soybean oilcake produced. World
soybean production: Area and production in specified
countries and the world total (1980/81–1985/86). Soybean
production by major countries (one graph, 1925-1985): U.S.,
Brazil, PRC [China], Argentina. Share of world soybean
production [percentage] by major countries (one graph,
1925-1985): Big 4. Soybean acreage by major countries
(one graph, 1925-1985): Big 4. Share of world soybean
acreage [percentage] by major countries (one graph, 19251985): Big 4. U.S. soybeans: Supply, disposition, acreage,
yield and price (1970–1986). Soybean usage in the U.S. for
crush and exports (one graph, 1925-1985, million bushels).
U.S. soybean exports: Percent of total usage (one graph,
1925-1985). Argentine soybeans and products (oil and
meal): Supply and disposition (1975/76–1986/87). Brazilian
soybeans and products (oil and meal): Supply and disposition
(1975/76–1986/87). Prices of U.S. soybeans, No. 1 yellow:
Average price per bushel, Illinois country shipping points
(by year and month, 1950–1984, dollars). Prices of U.S.
soybeans received by farmers: Average price per bushel
(by year and month, 1950–1984, dollars). U.S. soybean
price support operations (1945-1985, incl. CCC). U.S.
soybean crop value: U.S. and major producing states (19251985): Illinois, Iowa, Indiana, Ohio, Missouri, Minnesota,
Arkansas. Fold-out color map of U.S. soybean acreage by
county. U.S. farm marketings of soybeans: Percent of open
market farm sales by month (1975/76–1984/85). Map of
U.S. soybean processing plants. Value of U.S. soybean
products per bushel and crush margin (1950-1984): Soy
oil, soybean meal, soybean price (received by farmers,
No. 1 yellow Illinois), margin (ditto). U.S. soybean meal:
Prices paid by farmers–44% protein, dollars per 100 lbs,
by year and month (1950-1984). U.S. soybean meal:
Average wholesale price–44% protein, dollars per ton,
bulk Decatur, Illinois, by year and month (1950–1984).
U.S. soybean meal: Beginning stocks, production, exports
and domestic disappearance, by year and month, thousand
short tons (1978/79–1984/85). U.S. soybean cake and
meals: Supply, disposition and price (1977-1985): Soybean,
cottonseed, linseed, peanut. Major world protein meals:
Supply and utilization (1981/82–1985/86; Production,
exports, imports, consumption, ending stocks): Soybean,
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cottonseed, rapeseed, sunflowerseed, fish, peanut, copra,
linseed, palm kernel. World major oilseeds: Supply and
utilization (1981/82–1985/86). World major vegetable and
marine oils: Supply and utilization (1981/82–1985/86).
Prices of U.S. soybean oil: Soy oil, domestic crude, average
cents per pound in tank cars at Midwestern mills, by year
and month (1950/51–1984/85). U.S. soybean utilization, by
year (1960-1984): Food–Shortening, margarine, cooking and
salad oils, other edible, total. Nonfood–Paint and varnish,
resins and plastics, fatty acids, other inedible (incl. soap),
total. Total domestic utilization. U.S. soybean oil value as
percent of total soybean value (1930–1985). Note: Peaked
at about 55% in 1930, fell to about 32% in 1980-81. U.S.
soybean oil: Supply, disposition and price (1960-1985). U.S.
edible fats and oils: Supply and disappearance (1978-1985):
Coconut, corn, cottonseed, lard, palm, peanut, soybean,
sunflower, tallow (edible). U.S. exports of soybeans, by
year and month (1953–1984). U.S. soybean exports by port
and country of destination (Sept. 1984–Aug. 1985): Ports
are–St. Lawrence Seaway, Lakes, Atlantic, Gulf (by far the
largest), Pacific, Interior. U.S. exports: Soybeans–Volume of
exports by country of destination (in metric tons) and total
value (1981–1985). U.S. exports: Soybean oil–Volume of
exports by country of destination (in metric tons) and total
value (1981–1985). U.S. exports: Soybean oilseed cake and
meal–Volume of exports by country of destination (in metric
tons) and total value (1981–1985). Map of U.S. soybean
exports by port areas: Sept. 1984–Aug. 1985 (1,000 bushels).
U.S. exports of soybean, cottonseed and sunflowerseed
oils: U.S. commercial and P.L. 480 exports–Volume of
exports by region and country of destination (in metric
tons) and total value (1979/80–1984/85; year beginning in
October). U.S. exports: Soybean oil–P.L. 480, Title I and III,
volume (in metric tons) and value (in $1,000) by country
of destination (FY 1981–1985). U.S. exports of soybean
and cottonseed oils: U.S. commercial and P.L. 480 exports
(1950–1984, million lbs; incl. P.L. 480 as a percentage of
the whole). Brazilian exports of soybeans and products to
major countries (1,000 metric tons; 1976-1984). Graph of
soybean & product exports by major countries (U.S., Brazil,
Argentina) (soybean equivalent; 1970-1985). Graph of world
share of soybean & product exports by major countries (U.S.,
Brazil, Argentina) (1970-1985). Note: U.S. share has fallen
from 95% in 1970 to about 50% in 1984.
Glossary: General terms, soy protein terms. Standards &
specifications: NSPA, Association of American Feed Control
Officials (AAFCO), USDA (definitions and grades). Index.
Address: P.O. Box 27300, St. Louis, Missouri 63141.
8702. J. of the American Oil Chemists’ Society. 1986.
Biotechnology office created [in USDA]. 63(7):865. July.
• Summary: U.S. Secretary of Agriculture Richard E. Lyng
in late April announced the establishment of an Office of
Agriculture Biotechnology, responsible for developing

and implementing policies and procedures pertaining to
biotechnology.
8703. Lambert, Miles. 1986. Rising Greek soybean use
favors U.S. imports. Foreign Agriculture (USDA Foreign
Agricultural Service) 24(7):19-20. July.
• Summary: “Just as development of Greece’s poultry
industry in the 1960s and early 1970s fueled the country’s
imports of soybean meal, so the expansion of the hog
industry could make for larger imports of soybeans...
“Before 1974, Greece imported soybean meal, not
soybeans.” Those imports reached 75,000 tons in 1974.
The momentum toward pork output and consumption
started in the second half of the 1970s. Greek per capita
consumption of pork rose from 6.1 kilograms in 1970
to 21.2. kilograms in 1983 at a time when total meal
consumption grew from 47.7 to 72.6 kilograms.
Greece is not likely to become a soybean producer.
“The crushing firm, Soya Hellas, is establishing a new
section within the company to process full-fat soybeans,
which will be targeted for sale in Greece this summer.
“The first two Greek soybean crushing plants were
constructed in the mid-1970s, giving the country an annual
crushing capacity of 280,000 tons. Two more plants were
added in the early 1980s, nearly doubling capacity to
540,000 tons. However, in 1985, only two of the four plants
actually crushed soybeans. With soybean imports at 250,000
tons in 1985, capacity is still significantly underutilized.
“The main customer of the soybean crushing plants is
the Greek mixed-feed industry, which is dominated by three
producers: Elviz... Viozokat... and Agroinvest...”
“A major hindrance to full utilization of Greece’s
soybean crushing capacity has been the burdensome disposal
of the soybean oil produced.” Address: ERS USDA. Phone:
202-786-1716.
8704. Queck, Paul. 1986. Italian $13/bu. Soybean support
price backfires. Indiana Prairie Farmer (Lombard, Illinois).
Aug. 2. p. 56-57.
• Summary: After the 1973 U.S. soybean embargo, the
European Community (EC) began offering incentives to its
farmers to grown oilseeds (such as rapeseed and soybeans)
to lessen the EC’s reliance on imports. Italian farmers now
are guaranteed a price of $13/bu for their soybeans as part of
the EC’s self-sufficiency plan and long-term effort to reduce
its imports of oilseeds, including soybeans from the U.S. and
South America.
However this soybean subsidy has actually increased
the demand for imported soybeans. As Joe Maranelli,
coordinator of the American Soybean Association’s (ASA)
market activities in Italy explains: For years ASA’s problem
in selling soybean oil in Italy was that Italian consumers
“didn’t know what soya was.” However the extensive
publicity surrounding the campaign to encourage soybean
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production in Italy served to educate Italian consumers to the
fact that soybean oil is a kind of vegetable oil. Now, because
soybeans are grown in Italy (although in small quantities),
Italians tend to think of them as an Italian crop. A photo
shows ASA’s Joe Maranelli with an innovative “brik pak” of
Crivellaro soybean oil.
8705. J. of the American Oil Chemists’ Society. 1986. Export
subsidy for soybean oil? 63(8):986. Aug.
• Summary: U.S. officials in June were considering a USDA
proposal to include soybean oil as part of the U.S. Export
Enhancement Program (EEP). After several weeks of debate,
a U.S. government interagency panel in early June rejected
a USDA proposal to target Turkey, Tunisia, Morocco and
India to receive a total of 150,000 tonnes of U.S. soybean
oil through EEP. The working group considering USDA’s
proposal objected that it did not believe the proposal clearly
met the EEP’s goal of targeting countries in which subsidized
products from other countries have an advantage over U.S.
exports. The 1985 Farm Bill authorizes the Secretary of
Agriculture to use $110 million a year to counter or offset
adverse effects on U.S. agricultural exports. Under buydown, the price of a product exported to selected nations is
subsidized to compete.
8706. McNamara, Stephen H. 1986. Surimi, tofu, & fatfree foods vs FDA label rules. Food Processing (Chicago)
47(8):77. Aug.
• Summary: Negative nomenclature: The FDA believes that
“soybean curd” is or should be the common or usual name
for tofu. McNamara feels it “may sound to the American
consumer like spoiled food.” This article was based on a talk
given by McNamara, a photo of whom is shown.
8707. Snyder, J.M.; Frankel, E.N.; Warner, K. 1986.
Headspace volatile analysis to evaluate oxidative and
thermal stability of soybean oil. Effect of hydrogenation
and additives. J. of the American Oil Chemists’ Society
63(8):1055-58. Aug. [12 ref]
• Summary: “When fats and oils are heated to frying
temperatures, many oxidation reactions occur which produce
desirable and undesirable flavors. Polyunsaturated fatty acids
are most susceptible to oxidation and promote the formation
of volatile compounds in the oil.” Address: Northern
Regional Research Center, Peoria, Illinois.
8708. USDA National Agricultural Library. 1986. Alternative
Farming Systems Information Center (Brochure). NAL,
Room 111, Beltsville, MD 20705. 4 p. Slightly revised May
1989 (8 panels).
• Summary: The “AFS Information Center” is a
comprehensive source of information on organic farming,
integrated pest management, and related subjects. It can aid
with research and provide copies of documents. Address:

Beltsville, Maryland. Phone: 301-344-3704.
8709. Okada, Masuo. 1986. Visit with Dr. Wolf at NRRL
(Interview). Conducted by Dr. Walter Wolf of NRRL, Peoria,
Illinois 61604, Sept. 12. 1 p. transcript.
• Summary: Mr. Masuo Okada of Sociedade Alogodoeira
Do Nordeste Brasileiro S.A. (SANBRA), Sao Paulo, Brazil
visited to discuss problems of instantizing soy protein
isolate, color of protein isolates, and waste water treatment
in isolate plants. Okada has had eight years experience with
soybean lecithin, but has only recently been assigned to the
protein area. They have found that if they spray lecithin onto
spray dried isolate (to instantize it) and store it in paper bags,
a very pronounced sulfury odor develops above 0.3% added
lecithin. SANBRA is affiliated with SAMBRA, both of
which are part of the Bunge Corporation.
Okada knows Jose Zilio who visited NRRC in 1970
and 1981. Zilio is now ‘a big Boss’ in the sales area. Okada
actually works with SAMRIG [Porto Alegre, Brazil] where
the isolates are manufactured. SAMRIG also manufactures
textured soy flours. Most of the isolates are exported.
Acceptance by consumers of meat (e.g., hams) extended with
soy protein is low.
Masuo Okada’s business card is attached to his list of
“Topics to discuss.” Address: Sociedade Alogodoeira Do
Nordeste Brasileiro S. A. (SANBRA), Sao Paulo, Brazil.
8710. Audrain County Historical Society. comp. and pub.
1986. History of Audrain County, Missouri: An update 19361986. 1st ed. Mexico, Missouri: ACHS. vi + 599 p. Illust.
Index. 29 cm.
• Summary: The section titled “Active history” notes (p. 9)
that one of major fires during the half century covered by this
book “destroyed the main feed mill and elevator building of
the MFA (Missouri Farmers Association) at 400 East Holt
Street on March 17, 1944.” Flames and sparks, rising 150
feet into the night sky, were seen from nearby towns, whose
firemen helped to fight the fire. “Loss of the former W.W.
Pollock Mill, remodeled by the MFA for soybean processing,
was estimated at $280,000. MFA rebuilt, and the location is
now operated by Archer-Daniels-Midland.”
An updated history of the MFA (which started on
10 March 1914) (p. 252-52) states that one of the first
cooperative soybean processing plants in the USA was
located in Mexico, Missouri, owned and operated by the
MFA. On 21 May 1943 the MFA purchased the W.W.
Pollock Milling and Elevator Company of Mexico, Missouri.
“It consisted of a 60,000 bushel wooden elevator and a 4
story brick building that housed flour milling machinery. The
M.F.A. immediately began converting the mill into a soybean
processing and feed manufacturing plant. They had installed
all the feed mixing equipment and about half of the soybean
processing equipment when it was destroyed by fire on
March 17, 1944. By the end of the year plans for rebuilding
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were progressing.
“The new M.F.A. Soybean Mill was dedicated on
November 2, 1946. It was the only such plant in outstate
Missouri. With the completion of this plant was born a brand
new industry in the northeast quarter of the state where
soybean production had been expanding during the past five
years with no suitable markets at hand.
“In a radio broadcast at the dedication ceremonies,
F.V. Heinkel pointed out that fourteen counties in Northeast
Missouri, all within a radius of 50 miles of the Mexico
Mill, produced a half-million bushels of soybeans in 1941,
worth $752,000. But this year (1946), he disclosed, the same
counties increased production of soybeans to 3,600,000
bushels [up 7.2 fold] valued at approximately $9 million [up
12.0 fold]. (Revised government figures for that year show
production of 3,109,700 bushels, valued at $7,929,735.) The
counties he named were Audrain, Randolph, Montgomery,
Callaway, Boone, Howard, Warren, Shelby, Marion and
Macon. Until 1946 practically the only markets afforded this
new crop were at Quincy, Illinois and St. Louis [Missouri].
In his speech, Heinkel said “We dedicate this plant in
the name of progress and advancement to the rendering of
service to the soybean producers, livestock feeders, and
poultry raisers of this fine agricultural area with the objective
of increased prosperity for the farmers and townspeople of
Audrain and surrounding counties.’
Heinkel then introduced E.W. Lierheimer, who produced
soybeans in Audrain County and who helped raise money to
build the new plant. “Lierheimer recalled the late William
Hirth had often told him that he had longed to have a major
M.F.A. plant located in Mexico, county seat of his home
county... Lierheimer also said that this plant didn’t grow
up or wasn’t built overnight. ‘It is the result of longrange
thinking and careful planning on the part of a lot of people.’”
The Mayor of Mexico, Missouri, Hon. Robert Finley,
also appeared on the program and welcomed the new mill.
Several days before the dedication ceremonies, the Mexico
Ledger published a special edition devoted to the MFA, and
especially telling all about the new soybean mill. Mitchell
White, the editor of this newspaper–published both daily and
weekly–appeared on the program. He “recalled a time many
years ago when County Agent, Earl Rusk, began to talk of
soybeans and their possibilities, and of a mill to process
them.” Today, he declared, “this dream has become a reality
through the splendid plant of the M.F.A.”
The section titled “Agriculture: A history of agriculture
in Audrain County–Emphasis 1933-43” (p. 280-83, by Glen
Mutti), begins with an excellent analysis of the effects of the
Great Depression on local farmers. Surpluses of agricultural
products, low farm prices for these products, terrible summer
droughts (1930, 1934, 1936), plagues of grasshoppers
and chinch bugs, heavy debt, many farm foreclosures,
and almost no agricultural credit. “The year 1933 ushered
in the first huge U.S. government farm program, The

Agricultural Adjustment Administration” (called The Triple
A or AAA); its goal was to reduce acreages of basic crops
thereby reducing production in that hope that depressed
farm prices would improve. It was followed by a host of
other government programs designed to help farmers. By
1939 the Rural Electrification Administration (REA) and
farm mechanization (tractors and combines) had begun to
transform farm life. “Rural Electrification and Soybeans, for
Processing have probably had more impact than anything
else on the Agriculture and standard of living of rural
Audrain Countians.
“Soybeans introduced in the 1920s were first used
mostly for hay. the crop was harvested with a grain binder
tying the beans into bundles, which were shocked up in the
field,” and left until they were hauled to the farmstead and
fed to cattle. “A few farmers fed threshed soybeans to hogs
as a protein supplement to corn. The result was soft pork and
a lower price to the farmer for his hogs.
There became a demand for both oil and meal from
processed yellow soybeans. In 1936 experimental test plots
were set up by the Extension Service on seven Audrain
County farms using the best known soybean varieties to
determine those which were superior. The Alton Railroad
cooperated with the Audrain County Agricultural Agent by
furnishing farmers with seed beans. The work was continued
into the early 1940s, then in March 1942, meetings were held
at Laddonia, Vandalia, and Mexico [cities in Audrain Co.] to
discuss the possible establishment of a commercial plant for
processing (extraction of oil and meal) of soybeans.
“In 1945 the M.F.A. completed construction of the first
soybean processing plant in northeast Missouri. The plant,
now A.D.M., is still operative in 1985.
“One third of the land area of Audrain Co., about
145,000 acres, has been planted to soybeans–1974-1984. For
more than 25 years soybeans have been the largest crop of
the county.”
“The use of agricultural lime in Audrain increased from
180 tons in 1934 to 55,000 tons in 1942.” This expanded use
had the most important impact of farming practices during
this period.
After World War II began, it was “impossible to replace
worn out farm machinery with new equipment. It was patch
it up and try to keep it running.” As farmers’ sons entered
the military, there was a shortage of farm labor. Many older
farmers and their wives shouldered the burden, becoming a
“loyal, patriotic, and dedicated work force.” The slogan was
“Food for Freedom.” Fortunately the years from 1940 to
1955 were outstanding one for farmers, with record highs in
farm income, crop prices, and general prosperity.
Contains detailed federal time series data for each of
the following in Audrain County: Number of farms, average
size of farm, land prices per acre, percentage of land tenants
(renters), number of horses and mules (work and draft),
tractors, combines, yields of corn, soybeans, and wheat (p.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3000
282).
The section on “Irrigation” (p. 283) discusses the
importance of irrigation to first crop and double crop soybean
yields in Audrain Co., and gives yield statistics. Address: 501
South Muldrow, Mexico, Audrain Co., Missouri.
8711. Mangold, Grant. 1986. FGIS revises soybean grading
standards. Soybean Digest. Oct. p. 8.
• Summary: “The Federal Grain Inspection Service (FGIS)
issued revised soybean grading criteria, effective Sept.
1, which tighten interpretation for five characteristics of
soybean damage. The revision aims at high quality U.S.
soybeans for export... Damaged soybeans are determined
by reference to a set of interpretive line slides... Of the
ten soybean damage types listed in FGIS criteria, five are
affected by new interpretations: badly ground and weather
damage, mold damage, frost damage, damage by heat and
heat damage.”
Note: The slides and interpretations are shown in a
glossy color supplement to Soybean Update, Oct. 1986. Six
sets of questions and answers are also given.
8712. Soybean Update. 1986. ASA demands U.S. Secretary
of Agriculture withdraw study which claims past export
embargoes innocuous. Dec. 8. p. 3.
• Summary: The 1980 embargo of soybeans left U.S. farmers
uncompensated for 1 million tonnes of soybeans.
8713. SoyaScan Notes. 1986. Chronology of soybeans,
soyfoods and natural foods in the United States 1986
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Ron Ishida, an attorney with no previous
knowledge of tofu, working for Azumaya Inc. (South San
Francisco, California), rewrites the Tofu Standards without
authorization. They have already gone through 8 drafts. This
creates a crisis.
Jan. Soymage, the first casein-free soy cheese, is
introduced by Soyco Foods.
Jan. Soyfoods: The Journal of the European Soyfoods
Association (ESFA) begins publication from Paris. Philippe
Vandemoortele of Alpro is president of the association and
Guy Coudert is editor of the periodical. The association plans
to organize a soyfoods conference every 2 years. But the
journal is discontinued after 3 issues.
Jan. Tomsun Foods is reorganized, changing its name
(for the fourth time) to Tomsun Foods International. The
firm’s new chairman is Juan Metzger, founder of Dannon
Yogurt. The company produces nearly 3 million lb. of tofu a
year.
Jan. First Tofutti Shop opened in Japan by Daiei Co.
Inc., Japan’s largest retailer. Shop sells non-dairy soy-based
ice cream and related snacks.
Feb. 7. Fire destroys Island Spring tofu plant in Vashon,

Washington, with an estimated $1 million loss.
Feb. Soya Kaas, an imitation cheese containing soymilk
and casein, launched by American Natural Snacks, a
marketer. The manufacturer is Swan Gardens of Georgia.
Feb. Jofu, a tofu-based, non-dairy, nonfermented,
yogurt-like product, sweetened with fruits, launched by
Tomsun Foods International of Greenfield, Massachusetts.
The product is a hit, grossing nearly $400,000 in its first 32
weeks on the market.
Feb. Barricini Foods has its first public stock offering.
Raises $1.5 million, gross to use in marketing Tofulite and
Ice Bean soy ice creams.
Feb. Central Soya purchases Staley’s protein line,
including Mira-Tex, Procon [soy protein concentrate], and
Textured Procon brands.
Feb. ASA hires Jim Guinn as technical director of
soybean quality programs. Soybean quality is an area of
growing interest, with two parts: 1. The traditional area of
soybean condition, concerning grades, damage, foreign
material, etc. 2. The newly emerging area of soybean
composition and its relation to grades. New measurement
technologies make it likely that soybeans may soon be sold
based on their composition of oil and protein. Both effect
exports and price.
March 5. Pesticide control now tops the Environmental
Protection Agency’s list of most pressing problems,
announces The New York Times (and Soybean Digest, June/
July). Stricter pesticide laws are enacted.
March 7. Richard E. Lyng of California becomes U.S.
Secretary of Agriculture, replacing John R. Block. Policies
remain unchanged.
April 18. Wm. Shurtleff, in charge of compiling the
original tofu standards, submits a strong criticism of the
illegitimate Ishida draft in the form of a detailed chronology
of the development of the tofu standards.
April. Tofu cheesecake revolution in New York City
profiled by Whole Life. Thirteen restaurants now offer them.
May. Tofutti Love Drops (chocolate covered graham
cookie drops) launched by Tofutti Brands with much fanfare.
May. Nasoya’s new million-dollar automatic tofumaking system, imported from Sato Shoji in Japan, begins
operation.
June. Increasing consumer deception by “soy cheese”
manufacturers. Whole Life publishes “Whole Frauds in the
News: Will the Real Soy Mozzarella Please Stand Up (That
is, If There is One),” an exposé of mislabeling involving
Soyarella, Tofu Mozzarella, and Soya Kaas (though the
latter brand is not at fault). Argues that it is deceptive for
health food stores to call a product “non-dairy” if it contains
casein (milk protein), even though FDA rules allows such
a designation. In Oct. Whole Life shows that “Independent
lab tests prove Soyarella hoax; Large quantities of casein
[19.6%] found in so-called soy cheese.” Soyarella had
previously been marketed as casein free.
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July. Ralston Purina Co. starts publication of Nutrition
Overview, a newsletter focusing on soy protein and fiber.
July. Soyfoods win big in 7th Annual Natural Foods
Merchandiser merchandising awards: Gold: San-J tamari
and shoyu. Silver: Fantastic Foods’ Tofu Scrambler and Tofu
Burger, Westbrae Natural miso soups. Honorable mention:
Walker & Wilks frozen entrees, White Wave boxed tofu.
July. Vitasoy reintroduces its line of reformulated and
repackaged soymilk products, originally launched in 1984.
They contain more solids and nutrients, and are sweetened
with barley malt instead of maple syrup.
July. A Roper poll in the U.S. finds that tofu is the “most
hated” food. 35% of a sample of 2,000 adults checked it on a
list of foods said to be disliked, ahead of liver (34%), yogurt
(29%), Brussels sprouts (28%), and prunes (24%). Results
do not vary significantly by age, but tofu dislike is somewhat
less among those with higher incomes. The poll results
are very widely publicized, and are even the subject of a
question on the TV program Jeopardy (in early 1988)–and its
rerun! These findings suggest both a widespread awareness
of tofu and a split image: Some like it and others don’t.
Aug. Kikkoman’s new shoyu plant starts operation in
Chitose, Hokkaido, in northern Japan. The first product was
shipped on 30 Jan. 1987.
Sept. 9. American Soy Products Inc. plant dedicated in
Clinton, Michigan. A $10 million joint venture between Eden
Foods and four Japanese companies (Kawasho, Marusan,
Muso, Seikensha), construction on the plant began in Oct.
1985. It will make Edensoy soymilk in Tetra Brik cartons.
The first products are shipped in November.
Sept. 19. Tofu standards passed by Tofu Standards
Committee in San Francisco, after all committee members
except Shurtleff agree to start with a blank slate in drafting
new standards–thus erasing years of work by hundreds
of people. Shurtleff resigns in protest, arguing that this is
a violation due process. Shortly thereafter Barricini and
Ralston Purina also refuse to give final approval. Tofu
standards are stalled indefinitely after many years of hard
work.
Sept. 24. First International Tofu Products Expo,
Seminar, and Soyfoods Buffet, held in Munich, West
Germany. Sponsored by Bernd Lehmann International
Consultants. 100 people attend.
Oct. Supersoy brand soymilk introduced to America
by Mitoku USA. It is made by Kibun Health Foods Co. in
Japan.
Oct. Ralston Purina sells its domestic agricultural
products business, Purina Mills. Total sales for 1986 were
$5.5 billion.
Nov. Island Spring announces $6.5 million investment
from Edward Lynch Co. to finance an expansion plan.
Construction of a new 30,000 square foot factory is now
underway on Vashon Island.
Dec. 1. White Wave of Boulder, Colorado, acquires

Soyfoods Unlimited, a tempeh manufacturer of San Leandro,
California. This makes White Wave America’s largest
tempeh manufacturer.
Dec. 8. Central Soya purchases 7 of 9 Bunge’s soybean
crushing plants. ADM is now estimated to control 30% of
U.S. crushing capacity followed by Cargill (25%), Central
Soya (20%), and other (25%).
Dec. Tomsun Foods International nets about $3.45
million in its first public stock offering. Most of the funds
will be used for sales and marketing of Jofu, and to repay
$800,000 in debts. Total Tomsun sales in 1986 were about
$3.1 million.
Dec. Haagen-Dazs will drop Tofutti and start
distributing Barricini Tofulite, a non-dairy frozen dessert.
Dec. Brightsong Foods is named as one of the top ten
food innovators for 1986 by Food & Beverage Marketing
magazine. In fact, Brightsong is listed first!
Dec. Tofruzen Inc., a soy ice cream marketer from
Englewood, Colorado, raises $1.6 million in a public stock
offering. Sales of Tofruzen in fiscal 1986 were $91,000,
rising to $158,000 in 1987, and $213,000 in the first quarter
of 1988.
Dec. Edible Soy Products in Hudson Iowa is sold to
Solnuts of Tilburg, The Netherlands, and renamed Solnuts,
Inc. The Hudson and Tilburg plants are the only ones in the
world that dry roast soybeans to make soynuts.
Dec. More than 60,000 Italian farmers harvested
nearly 25,000 hectares (61,700 acres) of soybeans this year.
Italy is now Europe’s largest soybean producing country,
followed by France. Five years ago, Italy produced virtually
no soybeans. The Ferruzzi Group is the leading promoter,
helped by hefty subsidies from the EEC.
1986 New Trends:
So Called Tofu Cheeses. Eight new soy cheeses were
launched during 1986, many with the term “Tofu” in the
product name. Many have been shrouded in mystery,
with the names of the manufacturer and ingredients often
not disclosed. There has been much consumer deception,
mislabeling, and several attempts to conceal the fact that they
usually contain casein, the protein in cow’s milk.
Soy Yogurts and Yogurt-Style Products. The leader in
this exciting new category is Jofu from Tomsun Foods. The
two basic types are fermented soymilk products (e.g. Cream
of the Bean, Soy-O), and non-fermented tofu-fruit blends
(e.g. Jofu).
Move to Manufacturing Soymilk in America. The
rising cost of soymilk imports is making them unprofitable.
Domestic production, which obviates shipping U.S. soybeans
to Japan, then shipping the beans and water back, will have
major, beneficial long-term Edensoy, Ah Soy, and Westbrae
Malteds. Still imported are Vitasoy (from Hong Kong,
whose exchange rate is tied to the dollar) and Sunsoy (from
Belgium).
The declining value of the dollar against the yen starting
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in late 1985 led to a steady rise in soymilk prices. But the
combination of domestic production and larger size packages
(see below) has led to a drop in soymilk prices during 1986.
For example, Edensoy, selling for 6 times the price of dairy
milk per unit volume in early 1984, was selling for only 3.5
to 4.1 times as much in late 1986, a drop of about 37%.
Soymilk Switches to Tetra Brik Cartons and Liters or
Quarts. Edensoy, Westsoy, and Ah Soy have all switched
to Tetra Brik cartons this year. Lower total manufacturing
and shipping cost is the main reason. The liter/quart size
was pioneered in the U.S. by Alpro/Vamo Foods/Sunsoy,
and followed by Edensoy, Ah Soy, and Vitasoy. These
counterparts of dairy milk in quarts suit the needs of regular
soymilk users by offering a more economical price per unit
volume plus greater convenience. Soymilk may be the first
liter-size Tetra Brik product to succeed in America.
INTSOY is doing outstanding, pioneering work with
soyfoods and soybean utilization in the Third World and
America. Research is focusing on extrusion cooking,
extruder-expeller processing for small-scale oil expression,
and fresh green soybeans. Since April 1987 the INTSOY
Newsletter has become one of the best soy-related
publications available.
Morinaga Long-life Silken Tofu becomes a major force
in the U.S. tofu market. Traditional manufacturers consider
the product a major threat to their markets. Azumaya has
hired an attorney who spends considerable time causing
troubles for Morinaga.

For each food the following information and number
of values are given: Vertically: Proximate (7 values),
Minerals (9), Vitamins (9), Lipids (Fatty Acids [Saturated
(9), Monounsaturated (5), Polyunsaturated (7)], Cholesterol,
Phytosterols), Amino acids (18). Horizontally: Amount in
100 gm edible portion (mean, standard error, number of
samples), amount in edible portion of common measures of
food (e.g. ½ cup or 1 cup), amount in edible portion of 1 lb
of food as purchased.
Minerals include calcium, iron, magnesium,
phosphorous, potassium, sodium, zinc, copper, and
manganese (not aluminum).
Vitamins include ascorbic acid, thiamin, riboflavin,
niacin, pantothenic acid, vitamin B-6, folacin, vitamin B-12,
vitamin A.
Amino acids include tryptophan, threonine, isoleucine,
leucine, lysine, methionine, cystine, phenylalanine, tyrosine,
valine, arginine, histidine, alanine, aspartic acid, glutamic
acid, glycine, proline, and serine.
For Adzuki beans (raw, cooked boiled, canned
sweetened, and Yokan {yôkan–sugar-sweetened confection})
see p. 24-27.
For peanuts (all types raw, cooked boiled, oil-roasted,
dry-roasted, Spanish raw, Spanish oil-roasted, Valencia raw,
Valencia oil-roasted, Virginia raw, Valencia oil-roasted) see
p. 109-18. For peanut butter (chunk style, smooth style),
defatted peanut, and low-fat peanut flour, see p. 119-22.
Address: USDA Human Nutrition Information Service.

8714. Haytowitz, David B.; Matthews, Ruth H. 1986.
Composition of foods: Legumes and legume products. Raw,
processed, prepared. USDA Human Nutrition Information
Service, Agriculture Handbook No. 8-16. 156 p. Dec. See p.
126-152. By Nutrition Monitoring Division. [29 ref]
• Summary: Data are presented for 133 legumes and
legume products. Of these, only 53 were included in USDA
Agriculture Handbook No. 8, published in 1963. The
following soy-based foods are included: Simulated meat
products (bacon, meat extender, and sausage), raw soybeans,
cooked boiled soybeans, roasted soybeans, dry-roasted
soybeans, soybean products: miso, natto, tempeh, full-fat
soy flour (raw, and roasted), defatted soy flour, low-fat soy
flour, defatted raw soy meal, fluid soy milk, soy protein
concentrate, soy protein isolate, soy sauce (shoyu, tamari,
and HVP), raw tofu (firm {p. 147}, regular, dried-frozen/
koyadofu, and fried) [Note 1. Tofu is called “tofu” and at
“Soybean curd” it says, see “tofu.” Note 2. Footnote 2 states
that the calcium content of tofu curded with calcium sulfate
is 683 mg/100 gm, compared with 205 mg/100 gm for
tofu curded with nigari. As of May 1997 Soyfoods Center
believes that both these values are far too high; the two
figures should be about 159 mg/100 gm (range 128-168) and
45 mg/100 gm respectively], okara, salted and fermented
tofu (fuyu).

8715. Hesseltine, C.W. 1986. Genus Rhizopus and tempeh
microorganisms. In: Kô Aida, et al. eds. 1986. Proceedings of
the Asian Symposium on Non-Salted Soybean Fermentation.
Japan: Takeshima Shigeru. 319 p. See p. 20-26. Held July
1985 at Tsukuba, Japan. [12 ref]
• Summary: The genus Rhizopus belongs to the family
Mucoraceae of the order Mucorales in the subclass
Zygomycotina of the class Zygomycetes. The order
mucorales is a group of filamentous, typically saprophytic
fungi. The members of the Mucorales are among the most
common fungi encountered. Address: Northern Regional
Research Center, Peoria, Illinois.
8716. J. of the American Oil Chemists’ Society. 1986. USDA
promotes soy oil exports. 63(12):1516. Dec.
• Summary: USDA announced on Sept. 30 plans for an $8.5
million program to expand exports of U.S. soybeans to the
European Economic Community by stepping up promotions
for soybean oil. Program funds will be used to increase
European consumers’ awareness of the benefits of soybean
oil and to provide technical assistance to processors to insure
that a quality product is produced.
8717. Baker, E.C.; Rackis, J.J. 1986. Preparation of unheated
soy protein isolate with low trypsin inhibitor content.
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Advances in Experimental Medicine and Biology No. 199. p.
349-55. [12 ref]
• Summary: “In the processing of defatted soy flour to
prepare a soy protein isolate, generally no heat treatment
is used. Instead, a high percentage of the trypsin inhibitor
(TI) is physically removed in the whey fraction. However,
depending on their mode of preparation, soy isolates may
contain trypsin inhibitor activity as high as 40% of that
found in raw soybeans. Using “salting in” techniques
we found that a higher percentage (97.7%) of the TI was
solubilized and removed with the whey fraction when the
protein curd was precipitated from 0.1 N NaCl solution at
pH 5.4. Using membrane techniques for the separation of
TI from non-TI-protein, best results were obtained with
a 0.1 N magnesium chloride where 79% of the TI was
removed in the permeate. Edible soybean protein isolates
were introduced commercially in 1957.” Address: Northern
Regional Research Center, Agricultural Research Service,
USDA, Peoria, Illinois 61604.
8718. Batra, L.R. 1986. Microbiology of some fermented
cereals and grain legumes of India and vicinity. Mycologia
Memoir No. 11. p. 85-104. Chap. 6. (C.W. Hesseltine and
Hwa L. Wang, eds. Indigenous Fermented Food of NonWestern Origin. Berlin & Stuttgart: J. Cramer). [24 ref]
• Summary: Pages 89, 101-02 discuss kenima [sic, kinema],
a soyfood fermented for 2-3 days with Bacillus subtilis.
“Kenima is a soybean product, amorphous and slimy in
appearance. It is popular in Nepal, Sikkim, Darjeeling, and
neighboring districts of India, but its antiquity is unknown.
It is produced in low lying warm valleys of the area but is
also marketed in Kalimpong, Darjeeling, and other stations
in the eastern Himalayas. It is deep-fried, salted, and used as
an adjunct to staples such as rice. Uncooked kenima has a
strong, ammoniacal odor but when deep-fried and salted, it
has a rather pleasant, nutty flavor.
“Whole soybeans are washed, soaked for about 24
hours, cooked in water for 2-6 hours, or until reasonably soft,
and cooled to about 40ºC. The beans (moisture 46-55%),
presumably inoculated by chance inoculum, are wrapped
in suitable broad leaves in 200-250 gm portions and the
packets are tied with rice straw. These packets are stacked in
small piles, often covered by rice straw or hay for insulation,
and incubated for 48-72 hours. The incubation temperature
ranges from 35-45ºC (earlier reported erroneously as ‘2230ºC’, Batra and Millner, 1976). At the end of this period,
the beans are softer and are covered with a thick, white,
mucilaginous coating. No yeasts or filamentous fungi were
recovered consistently from 5 samples analyzed from
Darjeeling. As reported earlier, 2 rod-shaped, acid-producing
bacteria present at levels of 2,200,000-26,000,000 (gdw =
per gram dry weight basis) were recovered, and one of these
appears to be Bacillus subtilis (Ehrenburg) Cohn.” Address:
Mycology Lab., Plant Protection Inst., USDA, Agricultural

Research, Beltsville Agricultural Research Center, Beltsville,
Maryland, 20705.
8719. Brandon, David L.; Haque, Sakhina; Friedman,
Mendel. 1986. Antigenicity of native and modified Kunitz
soybean trypsin inhibitors. Advances in Experimental
Medicine and Biology No. 199. p. 449-67. [44 ref]
• Summary: “...native Kunitz trypsin inhibitor... has at
least two distinct antigenic sites (epitopes), one of which
is retained under denaturing conditions.” Address: Western
Regional Research Center, Agricultural Research Service,
USDA, 800 Buchanan St., Berkeley (Albany), California,
94710.
8720. Friedman, Mendel. ed. 1986. Nutritional and
toxicological significance of enzyme inhibitors in foods.
Advances in Experimental Medicine and Biology No. 199.
584 p. (New York: Plenum Publ. Co.) Based on papers
presented at a conference sponsored by the American Inst.
of Nutrition and the Federation of American Societies for
Experimental Biology, held in Anaheim, Calif., April 1985.
[1000+ ref]
• Summary: Many of the 25 chapters contain in-depth
discussions of soybean trypsin inhibitors. Address: USDA
Western Regional Research Center, Albany, California.
8721. Friedman, Mendel; Gumbmann, Michael R. 1986.
Nutritional improvement of legume proteins through
disulfide interchange. Advances in Experimental Medicine
and Biology No. 199. p. 357-89. [152* ref]
• Summary: “Treatment of raw soy flour with L-cysteine
or N-acetyl-L-cysteine results in the introduction of new
half-cystine residues into sulfur-poor legume proteins,
with a corresponding improvement in nutritional quality as
measured by the protein efficiency ratio (PER) in rats. The
proteins are modified through formulation of mixed disulfide
bonds among added sulfhydryl compounds, proteolytic
enzyme inhibitors, and structural legume proteins. This
modification leads to loss of inhibitory activity and increased
protein digestibility and nutritive value. Sodium sulfite
is more effective than cysteine in facilitating inactivation
of trypsin inhibitors in soy flour. Inhibitors of digestive
enzymes appear in many foods reviews.” Address: Western
Regional Research Center, Agricultural Research Service,
USDA, 800 Buchanan St., Berkeley (Albany), California,
94710.
8722. Gumbmann, M.R.; Spangler, W.L.; Dugan, C.M.;
Rackis, J.J. 1986. Safety of trypsin inhibitors in the diet:
Effects on the rat pancreas of long-term feeding of soy flour
and soy protein isolate. Advances in Experimental Medicine
and Biology No. 199. p. 33-79. (M. Friedman, ed. Nutritional
and Toxicological Significance of Enzyme Inhibitors in
Foods). [98 ref]
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• Summary: The USDA’s Agricultural Research Service
(ARS) is concerned with the possible adverse effects of
protease inhibitor in humans, especially infants. Address:
1&3. Western Regional Research Center, ARS, USDA,
Berkeley (Albany), California 94710.
8723. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1986.
Evaluation of soybean germplasm: Maturity groups V
through X. Stoneville, Mississippi. 158 p. No index. 28 cm.
• Summary: Contents: Evaluation: Definition of terms and
abbreviations. Maturity Groups: V, VI, VII, VIII, IX, X.
The information in this bulletin appears to be printed from
a computerized database. The following information is
given for each variety within each Maturity Group: Line No.
(sequential numbering from 1 to n). Accession number (or
variety name). Origin (e.g. Dortch Seed Co., ARS [USDA’s
Agricultural Research Service] & Mississippi, Virginia,
China). Year introduced (e.g. 1952). Native name (e.g.
Dunfield X Arksoy, Farmer’s selection, Anwei, Okuro Maru
Daizu). Color: Flower, pubescence, pod wall, seed coat,
hilum. Seed weight (weight of 100 seeds in grams). Growth
type (determinate or indeterminate). Percent (protein and oil;
expressed on a dry matter basis).
Color abbreviations: Flower color: P = purple; Lp
= dilute purple or purple throat; W = white. Pubescence
color: T = tawny; Lt = light tawny; G = gray. Pod color:
Bl = black; Br = brown; Tn = tan. Seed coat color: Y =
yellow; Gn = green; Bl = black; Br = brown; G = gray; Ib =
imperfect black; Bf = buff; Bc = brown with concentric black
markings. Hilum color: same symbols as for seed coat.
“Evaluation for special qualities: The germplasm
collection is routinely evaluated to identify genotypes having
special qualities...” These are indicated by a superscript
number after the Accession No., or on p. 2-4 (when relatively
few varieties are identified as having the special quality).
Twenty special qualities are listed: 1. Resistance to bacterial
pustule Xanthomonas phaseoli (E.F. Sm.) Dows. var. sojensis
(Hedges) Starr & Burkh: CNS. 2. Resistance to race 1 of
Phytophthora megasperma Drechs. f. sp. 3. Resistance to
root-knot nematodes. 4. Resistance to soybean cyst nematode
Heterodera glycines Ichinohe. 5. Resistance to soybean
mosaic virus. 6. Resistance to soybean rust Phakopsora
pachyrhizi Syd. 7. Resistance to downy mildew Peronospora
manshurica (Naum.) Syd. ex Gaum. 8. Resistance to foliarfeeding insects. 9. Tolerance to high salt levels in the soil.
10. Low lipoxygenase 1. 11. Resistance to mung bean yellow
mosaic. 12. Resistance to soybean scab Sphaceloma glycines
Kurata and Kuribayashi. 13. Glabrous character. 14. Wavy
leaf. 15. Green cotyledon. 16. Concentric black over brown
seed coats. 17. Saddle patterns on seed coat. 18. Brachytic
stem type. 19. Delayed flowering under short-day conditions.
20. Sensitivity to the herbicide Basagran.
The following named varieties were tested: Group V (p.
5): Dorman, Dortchsoy 67, Harrel, Hill, Hollybrook, Luthy,

Nansemond, Peking, S-100, Virginia.
Group VI (p. 83): Arksoy, Amredo, Delsoy, Easy Cook
[Easycook], Haberlandt, Hahto, Hayseed, Laredo, Lee,
Mamredo, Magnolia, Ogden, Old Dominion, Pine Dell
Perfection, Ralsoy, Rokusun, Rose Non-pop.
Group VII (p. 109): Charlee, Clemson, CNS, Creole,
Dortchsoy 31, Gatan, Georgian, Jackson, Mammoth Yellow,
Missoy, Monetta, Palmetto, Pocahontas, Pluto, Roanoke,
Tanner, Tarheel Black, Tennessee Non-pop, Tokyo, Volstate,
Woods Yellow.
Group VIII (p. 127): Acadian, Arisoy, Avoyelles,
Barchet, Biloxi, Cherokee, Delsta, Improved Pelican, J.E.W.
45, Louisiana Green, Majos (from Coker’s), Mamloxi,
Mamotan, Nanda, Nela, Otootan, Seminole, White Biloxi,
Yelnanda (Coker’s), Yelredo (Coker’s).
Group IX (p. 143): None. Group X (p. 151): None.
Address: P.O. Box 196, Stoneville, Mississippi 38776.
8724. Hesseltine, C.W.; Wang, H.L. 1986. Indigenous
fermented foods of non-Western origin. Mycologia Memoir
No. 11. 351 p. Berlin and Stuttgart: J. Cramer. Published for
the New York Botanical Garden in Collaboration with The
Mycological Society of America. Illust. Index. 24 cm.
• Summary: Contains 18 chapters by various authors. Each
chapter that mentions soy is cited separately. Address:
Northern Regional Research Center, Peoria, Illinois.
8725. Hesseltine, C.W. 1986. Global significance of
mycotoxins. In: P.S. Steyn and R. Vleggaar, eds. 1986.
Mycotoxins and Phytotoxins. Amsterdam: Elsevier Science
Publishers B.V. See p. 1-18. A collection of invited papers
presented at the Sixth International IUPAC Symposium on
Mycotoxins and Phytotoxins, Pretoria, Republic of South
Africa, 22-25 July 1985. [9 ref]
• Summary: Dr. Hesseltine conducted an international survey
of mycotoxin researchers and found the following:
1. The most important mycotoxins are aflatoxins.
2. The two main commodities having a mycotoxin
problem are peanuts and maize. 3. Commodities with the
fewest mycotoxin problems are: 16 are listed with soy as one
of those with the fewest. 4. The importance of mycotoxins in
human health.
Also discusses: Mycology and taxonomy of fungi.
Ecology. Surveys. Analytical methods. Toxicology.
Mycotoxins in animals. Detoxification. Chemistry and
biochemistry. Economics. Address: Northern Regional
Research Center, Peoria, Illinois.
8726. Hesseltine, C.W. 1986. Microorganisms involved
in food fermentations in tropical Asia. In: Susono Saono
and F.G. Winarno, eds. 1986. Proceedings of International
Symposium on Microbiological Aspects of Food Storage,
Processing and Fermentation in Tropical Asia. x + 344 p.
See p. 189-204. Held 10-13 Dec. 1979 at Cisaru, Bogor,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3005
Indonesia. Illust. 24 cm. [18 ref]
• Summary: Three pioneers of the taxonomy of molds
used in fermented foods were Drs. R. Nakazawa, K.
Saito, and C. Thom. Fermentations can be classified as
Homofermentations (only one species of microorganism
is necessary to produce the product; e.g. natto, onchom,
tempeh, fermented tofu), Heterofermentations (more
than one is required; e.g. Chinese yeast, or ragi),
Homomultifermentations (two or more strains of the same
species are used together; e.g. miso, shoyu, soy yogurt).
Tables show: (1) Representative strains of cultures
in Oriental food fermentations: Miso–Aspergillus oryzae,
A. sojae, Saccharomyces rouxii, Pediococcus halophilus.
Tempeh–Rhizopus oligosporus. Sufu–Actinomucor elegans,
Mucor dispersus. Address: Northern Regional Research
Center, Peoria, Illinois.
8727. Hesseltine, C.W.; Wang, Hwa L. 1986. Food
fermentation research and development. Mycologia Memoir
No. 11. p. 9-22. Chap. 1. (C.W. Hesseltine and Hwa L. Wang,
eds. Indigenous Fermented Food of Non-Western Origin.
Berlin & Stuttgart: J. Cramer). [13 ref]
• Summary: The following fermented soyfoods are
discussed: Miso, shoyu, natto, hamanatto, sufu, tamari,
ontjom, tempeh. Address: USDA/NRRC, 1815 N. University
St., Peoria, Illinois 61604.
8728. Hesseltine, C.W. 1986. Future of fermented foods.
Mycologia Memoir No. 11. p. 303-16. Chap. 17. (C.W.
Hesseltine and Hwa L. Wang, eds. Indigenous Fermented
Food of Non-Western Origin. Berlin & Stuttgart: J. Cramer.)
Previously published in 1981 in USDA Miscellaneous
Publication FL-MS-333. [11 ref]
• Summary: Contents: Introduction. Positive factors for
increased use of fermented foods. Trends in production
of fermented foods. Factors that may effect the wider use
of fermented foods in the West. Literature cited. Address:
USDA/NRRC, 1815 N. University St., Peoria, Illinois
61604.
8729. Munroe, John A. 1986. The University of Delaware: A
history. Newark, Delaware: University of Delaware. 516 p.
Illust. 29 cm.
• Summary: Chapter 11, titled “Years of growth, 19501967,” states: “Although Professor Chester displayed some
passing interest in soybeans at the experiment station in
Newark in the late nineteenth century, more intensive study
awaited the arrival of A. Alexis Horvath, a Russian refugee
scholar in the 1930s. Horvath vigorously urged appreciation
of what was then a new crop in this area, even persuading
Fader’s, a local bakery, to add to their wares a soybean
bread. Having gained experience with soybean culture in
Manchuria, Horvath was ahead of his time in the United
States, but as soybeans became a major field crop in postwar

Delaware, many experiments were conducted with them in
Newark and in Georgetown” [Delaware].
8730. Ory, Robert L. 1986. Plant proteins: The ABCs. ACS
Symposum Series No. 312. p. 1-5. Robert L. Ory, ed. Plant
Proteins: Applications, Biological Effects, and Chemistry
(American Chemical Society). [12 ref]
• Summary: “Interest in seed and vegetable proteins has
been growing steadily over the past two decades because
of the major role plant proteins play in both human and
animal diets.” Address: Southern Regional Research Center,
Agricultural Research Service, USDA, New Orleans,
Louisiana 70179.
8731. Ory, Robert L. 1986. Plant proteins: applications,
biological effects, and chemistry. Washington, DC: American
Chemical Society (ACS). ix + 285 p. Held 8-13 Sept. at
Chicago, Illinois. Illust. Index. 24 cm. [300+* ref]
• Summary: “Developed from a symposium sponsored
by the Division of Agricultural and Food Chemistry at the
190th Meeting of the American Chemical Society, Chicago,
Illinois, September 8-13, 1985.”
Robert L. Lory was born in 1925. Address: Southern
Regional Research Center, Agricultural Research Service,
U.S. Dep. of Agriculture, New Orleans, Louisiana.
8732. Popoola, T.O.S.; Akueshi, C.O. 1986. Nutritional
evaluation of Daddawa, a local spice made from soybean
(Glycine max). MIRCEN Journal 2:405-09. [18 ref]
• Summary: The incorporation of fermented food products
into local diets is currently gaining wide acceptability in
Nigeria. Thus ‘daddawa’, a fermented soybean product made
traditionally in soybean-producing areas of the country, is
used as a condiment in foods in much the same way as ‘iru’,
fermented seeds of locust bean (Parkia filicoidea Welw.),
and ‘ogiri’, fermented seeds of melon (Citrullus vulgaris
Schrad.)
“Soybean (Glycine max L. Merrill) is particularly
valued for its high protein content. However, the problems
of its beany taste and off-flavour have discouraged its use
especially in a country like Nigeria where the crop was
introduced fairly recently and has, therefore, not been a
favourite staple food except among some communities
in the areas of Abuja, Benue and the Plateau States.
Fermentation has been reported (Hesseltine 1965) to improve
nutritive value, increase digestibility, destroy some natural
toxins which may occur in the beans and improve the
flavour. Perhaps this has contributed to the popularity and
acceptability of fermented soybean products such as miso,
tempeh, shoyu etc in the Orient.
“There have been several attempts to introduce soybean
as a protein supplement for Nigerians (Akinrele 1967; Bassir
& Loebel 1968; Kay 1974; Kay et al. 1975; Eka & Kay
1977; Faryna 1978). Processing of soybean into daddawa
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is a good method for incorporating soybean protein into
traditional foods.” Address: Dep. of Botany, Univ. of Jos,
Jos, Nigeria.
8733. Rackis, J.J.; Wolf, W.J.; Baker, E.C. 1986. Protease
inhibitors in plant foods: Content and inactivation. Advances
in Experimental Medicine and Biology No. 199. p. 299-347.
M. Friedman, ed. Nutritional and Toxicological Significance
of Enzyme Inhibitors in Foods. New York: Plenum Press.
[198* ref]
• Summary: Historical Perspective: “Proteolytic activity in
plants was first reported in 1799 by Vauquelin, but the first
recognition that plant foodstuffs contained a PI (protease
inhibitor) occurred when Read and Haas (1938) reported that
aqueous extracts of defatted soy flour inhibited the ability of
trypsin to liquefy gelatin. A crystalline trypsin inhibitor (TI)
was subsequently isolated by Kunitz (1945, 1946).”
“From an historical perspective, the nutritional
significance of PI’s has commanded the greatest attention,
starting with Osborne and Mendel’s (1917) discovery that
soybeans would not support the growth of rats unless the
beans were cooked for 3 hours in a steam bath. Chernick and
co-workers (1948) were the first to discover that enhanced
pancreatic juice secretion and enlargement of the pancreas
occurred in chicks fed raw soybean meal.”
“Since TI’s in plant foodstuffs are generally inactivated
by heat treatment, there was a tendency to dismiss the
nutritional significance of residual TI activity in processed
vegetable protein foods because short-term feeding trials in
various animals and humans indicated that the nutritive value
of properly-processed plant proteins is nearly comparable
to that of animal protein (Wilcke, et al., 1979). However,
nutritional research, particularly long-term testing programs,
needs to be continued based on a series of reports by
European workers (McGuinness et al., 1982, 1984). It was
demonstrated that in long-term feeding of up to two years
in Wistar rats, raw and heated full-fat soy flour enhanced
carcinogenesis of two pancreatic carcinogens, azaserine and
di-(2-hydroxypropyl) nitrosamine and, even in their absence,
pancreatic nodular hyperplasia and acinar adenoma occurred
in rats fed the soy diets (Levison et al., 1979). The relevance
to humans of such long-term effects of TI’s in animals must,
however, await appropriate experiments in human subjects
(Liener, 1983).” Address: Northern Regional Research
Center, USDA, Peoria, Illinois 61604.
8734. Stross, Randall E. 1986. The stubborn earth: American
agriculturalists on Chinese soil, 1898-1937. Berkeley,
California: University of California Press. xi + 272 p. Illust.
Index. 24 cm. [230+* + 662 endnotes]
• Summary: Contents: Acknowledgments. A note about
terms and romanization. Introduction. 1. Curiosity: The U.S.
Department of Agriculture looks abroad, 1890s–1910s. 2.
Instruction: Early advisers and grand visions, 1890s–1910s.

3. Zeal: Joseph Ballie’s secular crusades, 1910s. 4. Mission:
Christianity and agricultural improvement, 1910s–1920s. 5.
Competition: King cotton and collegiate rivalry, 1920s. 6.
Timidity: The International Education Board and Cornell,
1920s. 7. Myopia: Lossing Buck and agricultural economics,
1920s and 1930s. 8. Defeat: The failure of the star pupil,
1930s. Epilogue. Abbreviations.
Central figures in this provocative book include the
USDA and David Fairchild, who was the first head of the
USDA’s Section of Seed and Plant Introduction, when began
operations in 1898 (p. 20+). His wealthy patron was Barbour
Lathrop (whom he met on a trip in 1893), an American who
shared Fairchild’s view of the importance to the USA of
worldwide plant exploration, collection, introduction, and
commercial development.
The section about Dr. Yamei Kin (p. 32-33) puts
her work in context: Fairchild believed strongly that the
United States should be learning much more about China.
“Fairchild proposed that the U.S. government establish an
American Bureau of Oriental Publicity, staffed with bilingual
translators who could keep Americans abreast of the growing
scientific literature published in Asia. [56, Fairchild 1909]
“The proposed bureau was never established, but in
1917, the USDA briefly expanded the scope of its program
to learn from China, and established an interesting–if only
briefly meaningful–precedent: hiring a Chinese person to
serve as an agricultural adviser to the United States. Dr. Kin
Yamei, who claimed to be the only Chinese woman to have
graduated from an American medical school, was hired to
return to China and study the Chinese soybean on behalf of
the USDA. The New York Times hailed the appointment as
‘the first time the United States Government has given so
much authority to a Chinese’” [57, 10 June 1917, p. 9].
“When Kin left for China in the summer of 1917, she
was supposed to study the soybean exclusively and to return
to the United States in the fall to present her report. But
things did not go as planned. The USDA apparently did not
receive any report on soybeans” (p. 33).
Stross discusses Frank N. Meyer at length (p. 25-39),
including his work collecting soybeans. But Stross is often
critical of him: “He regarded Chinese farmers more as
adversaries than as friends” (p. 29). He also alleges that
“Meyer had sent upon Fairchild’s request twenty pounds of
seeds ‘of the variety of hemp from which hashish is made.’”
(p. 31). Note: Stross cites his source for this [52] as Isabel
Cunningham’s biography of Meyer. Yet Cunningham says
that Stross is incorrect; Fairchild requested 20 pounds of
opium poppy seed (to use as a pain reliever in European
hospitals during World War I), but Meyer balked at the idea
of sending something for which a person could be beheaded
if he were caught. He also said that 20 pounds of such seed
was enough to plant a province. Isabel thinks that Meyer
never sent the seed; but she is not sure.
In Chapter 6, “Timidity: The International Education
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Board and Cornell, 1920s,” is an interesting discussion
(p. 156-57) of work with soy by Cornell University
representatives: “A new soybean variety that was isolated
during experimental work promised yield increases of 80 and
90 percent above usual levels. As further selection produced
superior varieties of a number of crops, the staff began
preparing to distribute the new varieties to the public.”
Note: Stross has written books about Microsoft, Steve
Jobs, venture capitalists, Thomas Edison, Sino-American
business, etc. This is his first book related to agriculture.
Address: San Jose State College, Golden Colorado.
8735. USDA Human Nutrition Information Service. 1986.
Nutrition and your health: Dietary guidelines for Americans.
2nd ed. In: Home and Garden Bulletins, Nos. 231-1 through
232-7, Washington, DC. 23 p. *
• Summary: Many nutritionists and health professionals
agree with and promote the USDA Dietary Guidelines
(1986). They feel that the guidelines–(a) eat a variety of
foods; (b) maintain desirable weight; (c) avoid too much fat;
(d) avoid saturated fat and cholesterol; (e) eat foods with
adequate starch and fiber; (f) avoid too much sugar; (g) avoid
too much sodium; and (h) if you drink alcoholic beverages,
do so in moderation–will generally lead to a nutritious diet
and good health. Address: Washington, DC.
8736. Wang, H.L.; Fang, S.F. 1986. History of Chinese
fermented foods. Mycologia Memoir No. 11. p. 23-35. Chap.
2. (C.W. Hesseltine and Hwa L. Wang, eds. Indigenous
Fermented Food of Non-Western Origin. Berlin & Stuttgart:
J. Cramer.) Not previously published in 1981 in USDA
Miscellaneous Publication FL-MS-333. [6 ref]
• Summary: Discusses the early history of numerous
types of chu [ch’ü, qu] (similar to koji, with a substrate of
wheat, barley, millet, and/or rice), chiang [jiang] (salted
sauce), shi or tou-shi (fermented beans) [fermented black
soybeans], chiang-you, tou-yu and shi-tche (the liquid from
shi [fermented black soybean sauce]; “It is a very dark
but clear liquid and was the most popular seasoning in the
sixth century”), tou-fu-ru (fermented tofu or sufu), La-patou (Mucor fermented beans), Mei-tou-tcha (Meitauza,
fermented okara), tsu (vinegar), yan-tsai (salted vegetables).
The three main sources of early information on
fermented soyfoods are: (1) Shih chi [pinyin: Shiji by
Sima Qian] (90 B.C., historical record). (2) Ch’i-min
yao-shu [pinyin: Qimin yaoshu, by Jia Sixie, AD 544,
“Important arts for the people’s welfare”] (+6th century
agricultural encyclopedia). (3) Pen-ts’ao kang-mu [pinyin:
Bencao gangmu, by Li Shizhen, AD 1596, “The great
pharmacopoeia”] (16th century botanical encyclopedia).
Concerning shi or tou-shi [fermented black soybeans]:
The first written record “appeared in the Shi-chi (the
historical records) written by Szuma Chien in the second
century B.C., which stated that shi was sold next to salt,

indicating shi was already a popular food seasoning.” In the
Qimin yaoshu (6th century AD) the method of preparing
shi is described in detail. Temperature is said to be the most
important factor in making shi, and June was found to be
the best month for preparing this fermented seasoning. A
detailed description of the process is given.
The Bencao gangmu (16th century AD) described
many types of shi made at different localities, and gave the
medicinal use of each.
“In more recent times, shi can be classified into three
general types.” (1) Aspergillus oryzae mold type, which is
the traditional type, also known as tou-shi [douchi], and
is the most common type, prepared as described above,
but using pure cultures of Aspergillus oryzae. Today the
fermentation is carried out at 25ºC in wooden barrels.
“In some areas, the washed, molded beans are mixed
with 16-18% salt and fermented at 35ºC for 30 days.” (2)
Mucor mold type, which is usually made in Szechuan in
wooden trays. The process is described. The mold is Mucor
racemosus Fresenius. (3) Bacillus bacteria type, called shuitou-shi [pinyin: shui-dou-chi], is probably the same product
as natto in Japan [except that it is salted]. To make shuitou-shi: Clean, soak, and boil soybeans until soft. Place in a
cloth bag and cover with straw [an excellent natural source
of B. subtilis]. After incubation for 1-2 days at 25-30ºC
the soybeans will be covered with viscous substances. The
quality of the product is ascertained by the stickiness of the
beans. Mix the sticky soybeans with minced ginger and salt,
then pack tightly into jars, and age for one week. They are
now ready to consume. “The organism responsible for this
fermentation has been identified as Bacillus species.”
Note 1. Is the third type salted? Salt is apparently added
after the 1st fermentation and before the 2nd. Thus, it would
seem to be an intermediate form between douchi / tou-shi
(fermented black soybeans, salted) and natto (unsalted). If it
is not salted, it would seem to be Chinese natto.
Note 2. This is the only document seen (Jan. 2012)
that mentions either shui-tou-shi or shui-dou-chi. Address:
1. USDA/NRRC, 1815 N. University St., Peoria, Illinois
61604; 2. Inst. of Microbiology, Academia Sinica, Beijing,
China.
8737. Wang, H.L.; Hesseltine, C.W. 1986. Glossary of
indigenous fermented foods. Mycologia Memoir No. 11. p.
317-44. Chap. 18. (C.W. Hesseltine and Hwa L. Wang, eds.
Indigenous Fermented Food of Non-Western Origin. Berlin
& Stuttgart: J. Cramer). [29 ref]
• Summary: The section titled “Fermented Legume
Products” defines chao (Vietnamese fermented tofu),
chiang-chu (Chinese koji), ch’ou-toufu and ch’ou-toufuru (fermented tofu), Damsuejang and doenjang (Korean
miso), furu, sufu, hon-fan or red sufu (fermented tofu), inshi (“Fermented black soybeans from China”), in-yu (Type
of Chinese soy sauce made from black soybeans), kanjang
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(Korean soy sauce), kenima [sic, kinema], ketjap or kecap
(Indonesian soy sauce from black soybeans), meitauza
or mei-tou-cha (fermented okara), meju (maiju or maeju;
Korean soybean koji), natto, oncom (onchom or oncom),
see-iu (see-iew; Thai soy sauce made from whole soybeans);
soy sauce, soybean paste, tahuri (tahuli; Filipino fermented
tofu. See sufu), tao-chieo (tao-jiao; Thai miso), taohu-yi
(Fermented tofu from Thailand. See sufu), taokoan, tempe
(many types), thua-kab (dry thua-nao), thua-merk (wet and
cooked thua-nao), thua-nao (Thai natto), tosufu (see sufu),
toufu-ru (fermented tofu), tsue-fan (tsui-fan, chee fan;
fermented tofu).
Note 1. This is the earliest English-language document
seen (Nov. 2011) that contains the term “Fermented black
soybeans from China,” or that uses these terms to refer to
in-shi.
Under “Fermented Cereal-Legume Products” we find:
chiang, chiang-yu (chau-yu, Chinese soy sauce), fermented
soybeans (fermented black soybeans), hamanatto, kochujang
(kochu chang), miso, shoyu, tamari, taotjo (tao-tjo, tao dji;
Fermented soybeans from Indonesia or Thailand [sic, No!
Tao-tjo is Indonesian-style miso and tao dji are Indonesian
fermented black soybeans]), tao-tjung or tou-chiang (chiang),
tao-yu (tou-yu; Chinese soy sauce), tauco (taocho, taoco,
taucho; Indonesian miso), tou-pan-chiang (Chinese fava bean
miso), tou-shi (toushih; Chinese fermented black soybeans),
toyo (Filipino soy sauce). Note 2. This is the earliest Englishlanguage document seen (March 2009) that uses the word
“taocho” to refer to Indonesian-style miso.
Fermented Vegetable Products include: Chiang-tsai
(chiang-tsay; Vegetables in China pickled in chiang or soy
sauce or tien-mien-chiang), miso-zuke. Address: USDA/
NRRC, 1815 N. University St., Peoria, Illinois 61604.
8738. Wang, Hwa L. 1986. Nutritional quality of fermented
foods. Mycologia Memoir No. 11. p. 289-301. Chap.
16. (C.W. Hesseltine and Hwa L. Wang, eds. Indigenous
Fermented Food of Non-Western Origin. Berlin & Stuttgart:
J. Cramer.) Previously published in 1981 in USDA
Miscellaneous Publication FL-MS-333. [44 ref]
• Summary: Contents: Effect of fermentation on
compositional changes of substrates. Protein quality and
digestibility. Complementary effect of mixed proteins.
Vitamins. Antibiotics. Conclusion. Literature cited. Address:
USDA/NRRC, 1815 N. University St., Peoria, Illinois
61604.
8739. Wang, Hwa L. 1986. Uses of soybeans as foods in the
West with emphasis on tofu and tempeh. ACS Symposium
Series No. 312. p. 45-60. Robert L. Ory, ed. Plant Proteins:
Applications, Biological Effects, and Chemistry (American
Chemical Society). [34 ref]
• Summary: Similar to her article titled “Tofu and tempeh as
potential protein sources in the Western diet” (March 1984).

Address: Northern Regional Research Center, Agricultural
Research Service, USDA, Peoria, Illinois 61604.
8740. Wang, Hwa L. 1986. Uses of soybeans as foods in the
West with emphasis on tofu and tempeh. In: R.L. Ory, ed.
1986. Plant Proteins: Application, Biological Effects, and
Chemistry. Washington, DC: American Chemical Society. ix
+ 285 p. See p. 45-60. [34 ref]
• Summary: Contents: Abstract. Introduction. Tofu:
preparation, soybean variety, composition and nutritional
value of tofu, microbiological quality of tofu. Tempeh:
preparation, tempeh products from grains and other beans,
biochemical changes during fermentation, nutritional value,
microbiological quality of tempeh, conclusions.
Tables: (1) Oriental soybean foods: nonfermented
and fermented. (2) Protein to oil ratio of tofu and soymilk
as affected by protein and oil content of soybeans. (3)
Composition of tofu as related to percentage of water. (4)
Proximate composition of soybeans and tempeh.
Figures show: (1) Flow diagram for preparation of
tofu, including removing of residue (okara). (2) Four
graphs showing concentration and type of coagulant to the
yield of tofu. (3) Four graphs showing concentration and
type of coagulant to the texture characteristics of tofu. (4)
Flow diagram for tempeh fermentation. Address: Northern
Regional Research Center, Agricultural Research Service,
U.S. Dep. of Agriculture, Peoria, Illinois 61604.
8741. Wilcke, Harold H.; Bodwell, C.E.; Hopkins, D.T.;
Altschul, A.M. 1986. New Protein Foods: A study of a
treatise. Advances in Food Research 30:331-85. [108 ref]
• Summary: This is an analysis of the multivolume
monograph titled New Protein Foods. That treatise also
reviewed new ways of producing and marketing classical
protein foods. Contents: Introduction. The energy-protein
interaction. Food supply. Conventional sources of protein
foods: Plant, land animals, marine animals. Reflections on
foods from animal sources. New protein foods based on
plant sources: Introduction, cereal-legume model, nutritious
beverage model, animal flesh model. Properties of plant
protein products: Nutritional equivalence, chemistry and
technology, genetics, government regulations, comment.
Intervention to improve energy and protein nutrition: Short
term, long term.
“There was a time when any emphasis on protein
foods was taken to mean that the world food problem was
considered to be primarily a protein problem. In opposition,
many others insisted that there was no evidence of a protein
problem: It was total food supply, total energy supply, that
was the problem. And there were two camps: those who
insisted that the major effort to increase food supply should
be on total food supply, and the other that the effort must be
concentrated on protein supply. Neither is correct. Protein
and energy are interrelated and inseparable in individual
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human and animal nutrition; they are equally inseparable
in considering agricultural resources. The food problem,
wherever it exists, is a joint protein-energy problem, just as
severe malnutrition in children is a protein-calorie problem.
Surely other essential nutrients are required, but in relatively
small quantities for which there are alternate sources. It is
the protein-energy axis that is limiting.” Address: 1. Ralston
Purina Co., St. Louis, Missouri 63164; 2. Energy and Protein
Nutrition Lab., Beltsville Human Nutrition Research Center,
ARS/USDA, Beltsville, Maryland 20705; 3. Agricultural
Nutritional Consultants, Inc., Cedar Rapids, Iowa 52406; 4.
Depts. of Medicine, and Community and Family Medicine,
Georgetown Univ. School of Medicine, Washington, DC
20007.
8742. Wisiol, K.; Pepper, G.E. 1986. Expert-system
microcomputer program for soybean variety choice
(Abstract). Agronomy Abstracts p. 53.
• Summary: SOYSEED is a microcomputer program
that helps farmers choose soybean varieties right for their
growing conditions and management. It is an expert system,
duplicating advice a specialist would give and explaining the
reasons. SOYSEED rates 29 Midwest varieties according
to suitability for the location. SOYSEED runs on IBM-PC
compatibles with 256K. Developers used EXSYS software
and BASICA. Address: USDA-ARS and Univ. of Illinois.
8743. American Poultry Historical Society. 1986? Poultry
industry hall of fame (Brochure). n.p. 14 p. Undated. 28 cm.
• Summary: “The Poultry Hall of Fame is located in the
USDA National Agricultural Library, Beltsville, Maryland
20705.
“The purpose of the America Poultry Historical Society
is to find, collect, and preserve records, pictures, materials
and objects connected with the development of the Poultry
Industry of America, and to make available its great history
to this and future generations and to honor or recognize
persons for outstanding achievement or leadership in the
industry.”
8744. Democrat-Leader (Norborne, Missouri). 1987. Heil
returns from Latin America. Jan. 1.
• Summary: Don Heil, a soybean farmer in Norborne,
Missouri, since 1947, and member of the American Soybean
Association’s (ASA’s) Executive Council, has just returned
from a trip to five Latin American countries to examine the
soybean market abroad and look for unfair trading practices.
He traveled with Gil Harrison, ASA’s division manager for
Latin America, where there is a major economic crisis.
The USDA has allotted about $100 million for targeted
export assistance; these funds are called “T funds.” Already
$8.5 million have been allocated for the marketing and
promotion of soybean oil.

8745. Gilbert, Henry. ed. 1987. Allelopathy–The effects of
chemicals produced by plants, 1982-1986. USDA National
Agricultural Library Quick Bibliography Series NAL-BIBL
QB 87-03. [248 ref]
• Summary: Based on a search of the AGRICOLA database.
Address: NAL Farming & Forestry Research Branch,
Beltsville, Maryland.
8746. SoyaScan Notes. 1987. New Trend: Increase in
breeding of soybeans for specialized uses, including special
food uses such as tofu, miso, and soy sprouts (Overview).
Jan. Compiled by William Shurtleff of Soyfoods Center.
• Summary: This is part of the larger trend toward value
added products and toward tailoring soybeans for export
to food manufacturers in Japan. The new breeding work is
being done by various countries (such as Canada and the
USA), and by many universities, agricultural experiment
stations, and private seed breeding companies within the
USA. U.S. soyfoods companies will definitely benefit for this
trend and should keep close track of new developments.
8747. Wang, H.L. 1987. Tofu and soybean milk production.
Soyfoods (ESFA) 1(1):9-17. Jan.
• Summary: Discusses all the major processing variables
including soaking, soybean to water ratio, extraction, heat
treatment, separation of soymilk from insoluble residues,
coagulation temperature and mode of mixing, soybean
variety, proximate composition, and microbiological quality.
Dr. Wang was born in China and came to this country
after graduation from the National Central University,
Nanking. She received her PhD in Biochemistry from the
University of Wisconsin, Madison, in 1952. She worked
intermittently for 10 years in the field of nutrition and at the
Marquette University Medical School, Milwaukee, and at
the Univ. of Wisconsin Medical School. In 1963 she joined
the NRRC as a research chemist. Address: USDA NRRC,
Peoria, Illinois.
8748. Wyant, Sara. 1987. Promotion program targets
European markets. Soybean Digest. Jan. p. 24-25.
• Summary: Congress included the TEA (Targeted Export
Assistance) program, administered by USDA, in the 1985
Farm Bill as one of several export programs designed to
counter unfair trade practices of foreign competitors. For
the American Soybean Assoc., the TEA program represents
an additional $8.5 million to its campaign to promote U.S.
soyoil in the European Community (EC). Gives details about
the program.
8749. Berkowitz, D.B.; Webert, D.W. 1987. Determination
of soy in meat. J. of the Association of Official Analytical
Chemists 70(1):85-90. Jan/Feb. [45 ref]
• Summary: A review of the methods developed to detect
soybean protein products used in extending meats and
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processed meat products. Address: USDA, Food Safety and
Inspection Service, Technology Transfer and Assessment
Staff, Washington, DC 20250.
8750. Hesseltine, C.W.; Koritala, S. 1987. Screening of
industrial micro-organisms for growth on soybean soapstock.
Process Biochemistry. Feb. p. 9-12. [6 ref]
• Summary: In the refining of soybean oil, about 159,000
tons annually of soap stock are produced with a pH of
10.5–11.5 (alkaline). 26 strains of microorganisms grew on
this soapstock. They could help alleviate disposal problems.
Address: 1-2. NRRC, Peoria, Illinois 61604. Phone: 309685-4011.
8751. Hymowitz, Theodore. 1987. Introduction of the
soybean to Illinois. Economic Botany 41(1):28-32. Feb. [44
ref]
• Summary: In 1851 the soybean was introduced to Illinois
(via California), and thence to the rest of the Corn Belt. The
introduction came about through a series of very unusual
circumstances. In Dec. 1850 the barque Auckland left Hong
Kong for San Francisco carrying sugar and other general
merchandise. “About 500 miles off the coast of Japan the
ship came across a Japanese junk floundering [foundering]
on the sea. The [Japanese] crew, consisting of 17 persons,
was removed from the junk and taken on board the Auckland,
which continued on to San Francisco. The Japanese took
aboard the Auckland some of their belongings and a box
containing various items such as a log, chart, compass, gold
and silver Japanese coins, etc. The box was presented to
Capt. Jennings.
“On 4 March 1851 the Auckland arrived at the port of
San Francisco. The Japanese were not permitted to leave the
ship and were kept in quarantine until 16 March” because of
the possibility of spreading disease.
By coincidence, waiting for a passenger ship to take him
back to Alton, Illinois, via the Panama overland route, was
Dr. Benjamin Franklin Edwards, a wealthy physician from
Alton who had come to California in search of gold. “At port
while waiting for his ship to take on provisions he probably
examined the quarantined Japanese on the Auckland and
received soybeans, called Japan peas, as a gift (Moore’s
Rural New Yorker 1853). The next day [March 16] the
Japanese were permitted to go ashore.” Dr. Edwards left San
Francisco on 15 March 1851.
“On shore, because of their unusual dress and country
of origin, the Japanese became instant celebrities” and
were even guests at a masquerade ball. For details see the
following 1851 San Francisco newspapers: Daily Alta
California March 5, p. 2, col. 5. Evening Picayune March
5, p. 2. col. 5; March 17, p. 2, col. 5. San Francisco Daily
Herald March 5, p. 3, col. 2; March 18, p. 2, col. 6.
“On April 29, 1851 Dr. Benjamin Franklin Edwards
returned to Alton, Illinois carrying soybean seeds in his

personal possessions.” [Note that he took a first-class ship
to the Isthmus of Panama, went overland by pack mule,
then caught another first-class ship that took him up the
Mississippi River to St. Louis, Missouri–a 6-week trip. The
first transcontinental railroad, with its western terminus in
Sacramento, was not completed until 14 years later, in May
1869].
In Illinois, Dr. Edwards gave the seeds to Alton
businessman Mr. John H. Lea, who planted them in his
garden in the summer of 1851 (A.H. Ernst. 1853. Journal of
the New York State Agricultural Society). These events took
place 3 years prior to the famous introduction of soybeans
from Japan to the United States by the Perry Expedition.
After Lea harvested his soybean seeds, he distributed
them to various places. Mr. J.J. [sic, J.R.] Jackson of
Davenport, Iowa, wrote in 1854 that he had grown soybeans
in 1852 and 1853; he was the first person to report growing
soybeans in Iowa, now a major soybean producing state.
Since there was no local horticultural society in
Alton, Illinois, Lea sent soybean seed to the Cincinnati
Horticultural Society. In 1852 Mr. Andrew H. Ernst, a wellknown horticulturist, planted and multiplied these seeds
in his nursery, “Spring Garden” near Cincinnati, Ohio [3
citations]. After the 1852 harvest, Ernst sent soybean seeds to
the New York State Agricultural Society, the Massachusetts
Horticultural Society, and the U.S. Commissioner of Patents.
Those organizations sent soybean seed to dozens of farmers
throughout the United States. In 1855 “T.V.P.” of Mount
Carmel, Ohio, reported that he had cultivated soybeans
“for the last three years and have disseminated [them] from
Canada to Texas.” “Most probably he received his soybean
seeds from A.H. Ernst. His evaluation of soybeans as a
potential new crop was amazingly astute...” (See T.V.P.
1855).
“Thus, by the end of 1854 the soybean seeds brought by
Dr. Benjamin Franklin Edwards in 1851 from San Francisco
to Alton, Illinois, were multiplied, disseminated, and
evaluated by farmers throughout the United States.”
In 1854, when Commodore Matthew Perry’s Expedition
opened Japan to western trade, the expedition’s surgeon, Dr.
Daniel Green, observed that the Japanese grew a particular
kind of bean called the Japan pea (i.e. soybean) (Perry 1856,
vol. 2, p. 85). In mid-1854 the expedition’s agriculturist, Dr.
James Morrow, obtained soybean seeds and sent them to
the Commissioner of Patents, which distributed the seeds to
farmers. “Thus from 1855 onward it is difficult to distinguish
between soybean seed sources in farmers’ reports. Did their
soybean seeds originate from the Illinois accession or the
Perry Expedition; perhaps they grew soybeans from both
sources.”
Note 1. This document contains the earliest date seen for
soybeans in California (4 March 1851).
Note 2. This document contains the earliest date seen
for soybeans in Illinois (29 April 1851), or the cultivation of
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soybeans in Illinois (summer 1851) (one of two documents).
Note 3. This document contains the earliest date seen
for soybeans in Iowa, or the cultivation of soybeans in Iowa
(1852).
Note 4. A longer version of this story by Robert Lee
Zimmer titled “Scientist Turns Detective, Solves Soybean
Mystery,” appeared as an Associated Press Wire (14 Aug.
1987), which was widely syndicated.
Note 4. Talk with Ted Hymowitz. 1994. May 29.
Benjamin Franklin Edwards was a founder of Shurtleff
College in Alton, Illinois. Address: Crop Evolution Lab.,
Dep. of Agronomy, Univ. of Illinois at Urbana-Champaign,
Urbana, IL 61801.
8752. Papendick, Robert I.; Elliott, L.F.; Power, J.F. 1987.
Alternative production systems to reduce nitrates in ground
water. American J. of Alternative Agriculture 2:19-24.
Winter. [28 ref]
• Summary: Between 1959 and 1980, the amount of nitrogen
fertilizer used in the USA increased by more than 600
percent. “Evidence indicates a strong positive relationship
between nitrogen fertilizer use on cropland and nitrate
concentrations in shallow ground water.” The solution
to the problem lies in improved nitrogen management
on croplands. Address: 1-2. Soil Scientists, Agricultural
Research Service, USDA, Pullman, Wahington 99164-6421;
3. Soil Scientist, Agricultural Research Service, USDA,
Lincoln, Nebraska 68583-0915.
8753. Soybean Digest. 1987. Market promotion wrap-up.
Mid-Feb. p. 26.
• Summary: The American Soybean Assoc. this year is
sponsoring 399 market expansion programs in 84 countries.
These are supported by 419,000 soybean farmers in 26
states through investment in the soybean checkoff program.
For each dollar these farmers invest in market expansion,
USDA’s foreign Agricultural Service invests $0.79. Third
party cooperators invest another $0.77.
8754. Warner, K.; Frankel, E.N. 1987. Effects of -carotene
on light stability of soybean oil. J. of the American Oil
Chemists’ Society 64(2):213-218. Feb. [29 ref]
• Summary: The addition of minute amounts (5-10 parts
per million) of beta-carotene to finished soy oil enhances its
stability to light-initiated deterioration. Address: Northern
Regional Research Center, 1815 North Univ. St., Peoria,
Illinois 61604.
8755. Wilcox, J.R. comp. 1987. The Uniform Soybean
Tests, northern states, 1986. West Lafayette, Indiana:
Science and Education Administration, USDA. 242 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1986%20nust.PDF
• Summary: Near bottom of title page: “United States

Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1986. Introduction.
Strain designation. Methods–1986. Disease. Policy on testing
and release of strains. Uniform test strains released in 1986.
Uniform test locations–1986. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-583-2952 (Lab.).
8756. Hitchins, A.D.; McDonough, F.E.; Wong, N.P. 1987.
Comparison of the effects of corn-soy-milk and corn-soyyogurt dietary formulations on growth and salmonella
infection resistance of rats. Nutrition Reports International
35(3):567-74. March. Also in Federation Proceedings 45:207
(1986). [9 ref]
• Summary: Modified corn meal-soy flour-dairy product
foods, containing either 50% by weight of milk (CSM50)
or 50% by weight of dairy milk yogurt (CSY50) were
compared for their effects on the growth and infection
resistance of weanling male rats in a 4-week trial. Rats
fed the two products grew at the same rates. Rats fed the
product containing yogurt were significantly more resistant
to gastrointestinal infections from salmonellae. “This
result is potentially significant for infection amelioration in
malnourished individuals of underdeveloped countries by
nutritional means.” Address: USDA ARS Beltsville Human
Nutrition Research Center, Energy and Protein Nutrition
Lab., Beltsville, Maryland 20705.
8757. Kerr, Norwood Allen. 1987. The legacy: A centennial
history of the state agricultural experiment stations, 18871987. Columbia, Missouri: Missouri Agricultural Experiment
Station, University of Missouri-Columbia. Special Report. x
+ 318 p. Illust. Index. [1995* ref]
• Summary: Focuses on the more recent history of this
subject. Two important works on the early history are: (1) A
History of Agricultural Experimentation and Research in the
United States 1607-1925,..., by Charles Alfred True. (2) State
Agricultural Experiment Stations: A history of Research
Policy and Procedure, by H.C. Knoblauch, et al. Contains
very little information on soybeans per se.
Contents: Foreword, by John Patrick Jordan. Preface,
by the author. 1. The farmers legislation. 2. Fulfilling the
original mission: 1887-1940. 3. War, prosperity, and the
golden age of science: 1941-1961. 4. Strengthening the
planning process: 1961-1971 [Kennedy, Johnson]. 5. The
paradox of success: 1972-1976 [Nixon, Ford]. 6. The new
agenda institutionalized: 1977-1981 [Carter]. 7. Restoration
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and rededication: 1981-1987 [Reagan]. 8. Legacy from the
past–Promises for the future. Appendix. Address: Missouri
Agric. Exp. Station.
8758. Koritala, S.; Hesseltine, C.W.; Pryde, E.H.; Mounts,
T.L. 1987. Biochemical modification of microorganisms: A
preliminary survey. J. of the American Oil Chemists’ Society
64(4):509-13. April. [17 ref]
• Summary: Some soybean oil was consumed by many
microorganisms, and some was also hydrolyzed to free fatty
acids. Aspergillus oryzae, two strains of Amylomyces rouxii,
and Rhizopus oligosporus hydrolyzed the oil completely
(95%). Address: USDA/NRRC, Peoria, Illinois 61604.
Phone: 309-685-4011.
8759. Moulton, K.J., Sr.; Koritala, S.; Warner, K.; Frankel,
E.N. 1987. Continuous ultrasonic hydrogenation of soybean
oil. II. Operating conditions and oil quality. J. of the
American Oil Chemists’ Society 64(4):542-47. April. [8 ref]
• Summary: The use of ultrasonic energy during
hydrogenation permits a major reduction in the amount
of nickel catalyst used in the process. Address: Northern
Regional Research Center, 1815 North Univ. St., Peoria,
Illinois 61604.
8760. Baldwin, Dean. 1987. Soybean marketing alternatives.
Ohio Extension Bulletin No. 741. p. 108-14. May. Beuerlein
et al. eds. The Soybean in Ohio. iv + 128 p.
• Summary: Contents: International supply of soybeans.
International demand for soybeans. Marketing information.
Price of soybeans. Summary. Address: Asst. Prof. of
Agricultural Economics and Rural Sociology, Ohio State
Univ., Columbus, Ohio.
8761. Beuerlein, Jim; Jeffers, D.L.; Eckert, D. eds. 1987. The
soybean in Ohio. Ohio Extension Bulletin No. 741. iv + 128
p. May. Illust. 28 cm.
• Summary: See next page. Bound as a paperback book with
a full-color cover, this is a collection of chapters covering
all aspects of soybean production, with two chapters on
feeds and one on food uses (largely modern soy protein
products). A color photo of each author is given. Contents:
1. Origin and history of Ohio soybean industry, by Brian
McBlain. 2. Development and growth, by Daniel L. Jeffers.
3. Variety development, by S.K. St. Martin. 4. Seed quality,
by Miller McDonald. 5. Variety selection, by Jim Beuerlein.
6. Tillage practices, by Donald Eckert. 7. Soil fertility and
crop nutrition, by Jay Johnson. 8. Cultural practices, by
Jim Beuerlein. 9. Growing semidwarf varieties, by Richard
L. Cooper. 10. Disease control, by A.F. Schmitthenner. 11.
Weed control, by Kent Harrison and Ed Stroube. 12. Insect
control, by Ronald Hammond. 13. Multiple cropping, by
Daniel L. Jeffers. 14. Harvesting, drying, handling and
storage, by Bill Schnug and Jim Beuerlein. 15. Production

economics, by Darrel Acker. 16. Soybean marketing
alternatives, by Dean Baldwin. 17. Feeding soybean products
to livestock, by John Staubus, Steve Loerch, Don Mahan,
and Ed Naber. 18. Soybeans as a forage crop, by Robert
Van Keuren. 19. Soybean food products, by Andrew Peng.
20. Problem identification and solution, by Jim Beuerlein.
Glossary. Appendix.
Note: This publication was issued by the Ohio
Cooperative Extension Service, not by OARDC (Ohio
Agricultural Research and Development Center, which is
the successor to the Ohio Agricultural Experiment Station,
starting in 1965). Address: Ohio State Univ.
8762. Harper, J.E. 1987. Nitrogen metabolism. In: J.R.
Wilcox, ed. 1987. Soybeans: Improvement, Production, and
Uses. 2nd ed. Madison, Wisconsin: American Society of
Agronomy. xxii + 888 p. See p. 497-533. Chap. 13. [287 ref]
• Summary: Contents. 1. Nitrate metabolism. 2. Nodulation
and dinitrogen fixation. 3. Interactions of nitrate metabolism
and symbiotic dinitrogen. 4. Conclusion. Address: USDAARS, Univ. of Illinois, Urbana, IL.
8763. Horizons. 1987. Historical perspective on U.S. foreign
assistance. Spring. Center-fold pull-out. 8 panels.
• Summary: “1942 March 31–Institute of Inter-American
Affairs formally established–first technical assistance by
United States.
“1943 Nov. 9–Agreement signed to furnish aid to warravaged countries through U.N. Relief and Rehabilitation
Administration.
“1945 Dec. 27–International Monetary Fund and

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3013

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3014
International Bank for Reconstruction and Development
(World Bank) formed.
“1947 May 15–Congress approves economic and
military aid to Greece and Turkey.
“1947 June 5–Secretary of State Marshall’s speech
voices U.S. interest in rebuilding European economies.
“1948 April 2–Economic Cooperation Act (Marshall
Plan) creates Economic Cooperation Administration.
“1949 Jan. 20–President Truman’s Point IV
inauguration speech.
“1950 June 1–Act for International Development
(Point IV) creates authority for Technical Cooperation
Administration.
“1951 June 30–Termination of Marshall Plan.
“1951 Oct. 31–Mutual Security Act of 1951 unites
military and economic programs and technical assistance.
Mutual Security Agency established.
“1954 July 10–Public Law 480 authorizes sale and use
of U.S. surplus foods for economic development.
“1961 March 1–Peace Corps created.
“1961 March 13–President Kennedy calls on people
of hemisphere to join in an ‘Alliance for Progress.’
“1961 Sept. 3–Foreign Assistance Act combines
International Cooperation Administration, Development
Loan Fund and other U.S. assistance functions.
“1961 Nov. 4–Agency for International Development
created.”
A more detailed chronology continues inside with the
major events from 1961 to 1986.
8764. J. of the American Oil Chemists’ Society. 1987. Soy oil
control of grain dust. 64(5):700, 702. May. [1 ref]
• Summary: The U.S. Federal Grain Inspection Service
(FGIS) has ruled that soybean and other edible oils may be
used to control grain dust in elevators. The announcement
was published in the March 4, 1987, Federal Register. p.
6493-6497.
8765. Jordan, T.N.; Coble, H.D.; Wax, L.M. 1987. Weed
control. In: J.R. Wilcox, ed. 1987. Soybeans: Improvement,
Production, and Uses. 2nd ed. Madison, Wisconsin:
American Society of Agronomy. xxii + 888 p. See p. 429-60.
Chap. 11. [91 ref]
• Summary: 1. Weed distribution in the Mississippi delta
region. 2. Weed distribution in the Southeast region. 3. Weed
distribution in the Mid-Atlantic region. 4. Weed distribution
in the North Central region. 5. Special weed problems. 6.
Weed population shifts. 7. Losses due to weeds. 8. Control
practices. 9. Tillage and cropping practices. 10. Integrated
weed management. 11. Varietal response to herbicides. 12.
Specialized equipment and techniques. Address: 1. Purdue
Univ., W. Lafayette, Indiana; 2. North Carolina State Univ.,
Raleigh, NC; 3. USDA-ARS, Urbana, Illinois.

8766. McBlain, Brian. 1987. Origin and history of Ohio
soybean industry. Ohio Extension Bulletin No. 741. p. 1-7.
May. Beuerlein et al. eds. The Soybean in Ohio. iv + 128 p.
• Summary: Contents: Domestication and dispersal of the
soybean in the Orient. Introduction of the soybean to Europe
and North America. Development of soybeans in the United
States and Ohio. The soybean as food. Industrial uses. The
future.
A.H. Ernst said that the soybean “had come to Illinois
and Ohio from San Francisco in [actually after] 1850...
In 1882 the first annual report of the Ohio Agricultural
Experiment Station (OAES) reported that the species was
grown that spring and had potential as a soiling crop (greenchop) and for green manure. The 1893 OAES Annual Report
included a positive report on the adaptation of the crop to
Ohio. Soybeans were grown annually by the OAES from
1892 and by 1904 were being grown on 14 acres... In 1900
OAES Report No. 206 recommended solid seeding the crop
for forage and use of the crop as a replacement for clover...”
“The USDA played a key role in the development of
this crop in the United States in cooperation with the state
agricultural experiment stations. In 1907 the crop was one
of the responsibilities of C.V. Piper, who was head of the
USDA’s Office of Forage Crops. Piper was called “the
Prophet” by his colleagues; he felt that soybeans were a
neglected crop that needed promotion. That year he hired
W.J. Morse as the first full-time soybean researcher in the
United States and possibly in the world. He was to evaluate
soybean introductions for potential cultivation in the United
States.”
Note: We can find no evidence that Morse was hired by
Piper as a “full-time soybean researcher.” The soybean is not
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even mentioned in the correspondence leading up to Morse’s
hiring. Morse was told that he would be working with
various forage crops. During his first two years on the job,
he focused on comparing cowpeas and soybeans, but as late
as 1928 he was still working with and writing articles about
kudzu, velvet beans, and pigeon peas. Before long, however,
his interest increasingly shifted toward soybeans and by 1909
he may well have been devoting at least half of his time to
them; by 1921 he was considered USDA’s “soybean expert”
and in March 1931 a document first stated that he was “in
charge of soybean investigations” at USDA’s Bureau of Plant
Industry.
“In 1908 the OAES received two dozen strains for
evaluation from William Morse.”
“In 1916 there were 4,921 acres of soybeans in Ohio,
and by 1923 some 128,000 acres were grown as a hay crop.”
“The first soybean varietal releases from OAES were
four unspecified selections from varieties available before
1898. They were released as small seed lots in 1916. The
variety Hamilton was first selected at OAES in 1909 from
Medium Brown. Hamilton was named by 1922, but it was
likely one of the four lines released in 1916. It was a latematuring, brown-seeded hay type. John Wing, a seedsman
from Irwin, Ohio, apparently sold the first private soybean
variety in the state by 1925 and possible before 1912. The
variety was called Wing Jet and was a black-seeded hay
type.”
Note: Wing Seed Co. started selling soybeans in its
1909 catalog–with high praise for the relatively new crop.
Four varieties were offered: Medium Early Yellow, Ito San,
Ogemaw, and Brownie. By 1910 the company was offering
three soybean varieties it had developed by itself, through
selection: Wing’s Mikado, Mongol, and Sable. In its 1911
catalog Wing first offered a soybean variety named Jet.
“The USDA and state agricultural experiment stations
had evaluated more than 800 accessions from various
countries by 1925. Morse, as head of the USDA Office of
Soybean Investigations, directed development of soybean
varieties for the Midwest and selected many of the first
ones. Varieties were evaluated and other USDA agronomic
research on soybeans continued mostly at the Arlington
Experimental Station [in Virginia] through 1927.
“Most varieties grown in Ohio up to the present are
descendants of six selections from the original 800. These
six were yellow-seeded varieties, a necessary trait for
the production of light-colored soybean oil. Two of these
varieties, Manchu and Manchuria, and selections from
them began to supplant the pre-1890’s variety, Ito San, in
Ohio by 1923. Scioto and Mingo, selected in the mid-1920s
from Manchu, were yellow-seeded and released in the mid1930s by OAES. Two varieties selected from Manchuria in
1913 and 1920 and called Manchuria 13177 and Manchuria
20173, respectively, may have been informally released by
OAES in the 1930s.”

Note: In a letter to Soyfoods Center dated 23 Aug. 1989,
McBlain acknowledged that the first sentence above should
have read “from San Francisco after 1850...”
A color map shows the location of soybean production
in the United States in 1975; it was prepared from county
yield data. Address: Asst. Prof. of Agronomy, Ohio State
Univ.
8767. Mounts, T.L.; Wolf, W.J.; Martinez, W.H. 1987.
Processing and utilization. In: J.R. Wilcox, ed. 1987.
Soybeans: Improvement, Production, and Uses. 2nd ed.
Madison, Wisconsin: American Society of Agronomy. xxii +
888 p. See p. 819-66. Chap. 21. [154 ref]
• Summary: Contents. 1. Soybean oil. 2. Soybean protein. 3.
Soybean processing. 4. Soybean oil processing. 5. Food uses
of soybean oil. 6. Nonfood uses of soybean oil. 7. Defatted
soybean protein processing. 8. Utilization of defatted
soybean protein products. 9. Full-fat soybean products.
Address: 1-2. NRRC, Peoria, Illinois; 3. USDA-ARS,
Beltsville, Maryland.
8768. Nelson, Randall L.; Amdor, P.J.; Orf, J.H.; et al. 1987.
Evaluation of the USDA soybean germplasm collection:
Maturity groups 000 to IV (PI 273.483 to PI 427.107). USDA
Technical Bulletin No. 1718. 267 p. May. No index. 28 cm.
• Summary: “This report contains data on the origin,
descriptive characteristics, agronomic performance, seed
composition, and disease reaction of over 2,800 accessions
from the USDA Soybean Germplasm Collection in maturity
groups 000 to IV. These accessions were introduced into the
United States from 1961 to 1978. Publicly released cultivars
from the United States and Canada during this same period
were also tested. A maximum of 40 categories of data is
presented for each entry. These accessions were evaluated in
four tests based on maturity, with each maturity group grown
in a latitude to which it was adapted.”
Note: This report consists mostly (about 98%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. Research geneticist, USDA-ARS,
and Asst. Prof., Dep. of Agronomy, Univ. of Illinois, Urbana.
8769. Ohio Extension Bulletin. 1987. Glossary [of soybean
agronomy]. No. 741. p. 127. May. Beuerlein et al. eds. The
Soybean in Ohio. iv + 128 p.
• Summary: Glossary–Cultivar: a specific cultivated variety
of a plant species processing distinctive characteristics.
Determinate: a plant which flowers once during the growing
season over a relatively short period of time. Germplasm:
the total genetic material of a plant or species. Hyphae:
threadlike structures which form the body of a fungus.
Indeterminate: a plant which continues vegetative growth
during flowering and flowers over a relatively long period of
time. Inoculant: a material applied to the seed or in the seed
furrow which contains nitrogen-fixing bacterial capable of
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infecting the root system of a legume. Maturity Group (MG):
a relative rating system used to classify soybeans based on
the length of time elapsing between planting and maturity.
Maturity: the growth stage at which dry matter accumulation
is essentially complete. Nitrogen (N) Fixation: the process by
which soil bacterial convert atmospheric nitrogen into a plant
available form (NH4). Photosynthesis: the process by which
plants use sunlight to combine carbon dioxide and water to
form sugars. Respiration: the process by which plants break
down chemical compounds to produce energy.
8770. Palmer, R.G.; Kilen, T.C. 1987. Qualitative genetics
and cytogenetics. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 135-209. Chap. 5. [348 ref]
• Summary: Contents. 1. Soybean genetics committee. 2.
Soybean genetics newsletter. 3. Genetic type collection. 4.
Soybean germplasm collections. 5. Qualitative genetics. 6.
Cytogenetics. 7. Gene symbol index. Address: 1. USDAARS, Iowa State Univ., Ames, IA 2. USDA-ARS, Soybean
Prod. Research, Stoneville, Mississippi.
8771. Peng, Andrew. 1987. Soybean food products. Ohio
Extension Bulletin No. 741. p. 121-25. May. Beuerlein et al.
eds. The Soybean in Ohio. iv + 128 p.
• Summary: The article focuses on modern soy protein
products. Most tables are long outdated. He seems to be
largely unaware of the many developments with consumer
soyfoods in the USA during the past ten years. Address:
Prof., Horticulture, Ohio State Univ.
8772. Ross, J.P. 1987. Viral and bacterial diseases. In: J.R.
Wilcox, ed. 1987. Soybeans: Improvement, Production, and
Uses. 2nd ed. Madison, Wisconsin: American Society of
Agronomy. xxii + 888 p. See p. 729-55. Chap. 18. [112 ref]
• Summary: Contents. 1. Recent developments in virology.
2. Symptomatology. 3. Transmission. 4. Control. 5. Losses
and yield reductions. 6. Virus identification. 7. Virus strains.
8. Bacterial diseases. 9. Bacterial blight. Address: USDAARS & North Carolina State Univ., Raleigh, NC.
8773. Saouma, Edouard. 1987. United States links with FAO.
Lecture presented at the commencement ceremony to the
Catholic University of America, Washington, DC, May 16.
Reprinted in International Agriculture Newsletter (University
of Illinois). Oct. 1987. p. 1-2.
• Summary: The decision was made in 1943 to establish
an international organization to support the development
of agriculture and fight malnutrition. The direct result of an
initiative by Franklin D. Roosevelt, FAO was established
in October 1945, eight days before the United Nations
came into existence. Before moving to Rome in 1951, FAO
was housed in offices provided by the U.S. Department of

Agriculture. Besides being the single largest contributor to
the budget of FAO, the U.S. is the world’s single largest food
aid donor. Each year it provides some 7 million tonnes of
food aid, enough to feed almost 50 million people. Address:
Director General of FAO.
8774. Schweitzer, Harvey J.; Holt, Donald A. 1987. Hatch
Act centennial: 1887-1987. Illinois Research (Illinois Agric.
Exp. Station, Urbana) 29(1):28-29. Spring.
• Summary: A good history of the Hatch Act, signed into law
on 2 March 1887 by President Grover Cleveland. It was one
of the most significant milestones in the development of U.S.
agriculture and the nation’s rural economy.
“The Hatch Act–named for its chief sponsor,
Representative William H. Hatch of Missouri–authorized
the establishment of an agricultural experiment station
at each land-grant institution and set up a cooperative
system between the stations and the U.S. Department of
Agriculture.”
The two key acts passed by Congress before the Hatch
Act were:
“The Act of May 15, 1862, which created the U.S.
Department of Agriculture.
“The Morrill Act of 1862, which established the system
of land-grant institutions in each state, with modifications
approved in 1880.
Before 1862, “there was no public system for the
advancement of agriculture and the improvement of rural
life. The ‘farm problem’ was much in evidence and was
a deep concern to farmers, state boards of agriculture,
agricultural leaders, and agricultural journalists. Abandoned
farms, discouraged farmers, dilapidated homes, and
demoralized farm families were common subjects for rural
commentators. Farmers themselves struggled to better
their economic and social lot through numerous reform
movements and political actions.
“Evolving from these strenuous times and often
vigorous debates came a vision of agricultural science and
education addressing the technical, economical, and social
concerns of farmers and their families. The land-grant
colleges and universities established by the Morrill Act of
1862 were a beginning step in solving the ‘farm problem.’
But the development of most of these institutions was slow
and painful as states struggled to build faculty and facilities
and to shape a new kind of education program–agricultural
and industrial education for the common citizen.
“The Hatch Act of 1887, according to some historians,
provided land-grant institutions with a ‘second birth’–a
rebirth of spirit and purpose. Placing agricultural research
programs and, later, extension programs in the same
institutions with instructional programs in agriculture, basic
sciences, and humanities created a unique and powerful
new institutional structure for agriculture. For the first
time, universities were linked directly with economic
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development. In recent years, nations throughout the
world have tried to emulate the concept of the land-grant
institution.” Address: 1. Asst. director; 2. Director. Both:
Illinois Agric. Exp. Station.
8775. Van Doren, D.M., Jr.; Reicosky, D.C. 1987. Tillage
and irrigation. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 391-428. Chap. 10. [140 ref]
• Summary: Contents. 1. Tillage. 2. Irrigation. 3. Summary.
Address: 1. Ohio State Univ. & Ohio Agricultural Research
& Development Center, Wooster, OH; 2. USDA-ARS-NCR,
North Central Soil Conservation Research Lab., Morris,
Minnesota.
8776. Wilson, R.F. 1987. Seed metabolism. In: J.R. Wilcox,
ed. 1987. Soybeans: Improvement, Production, and
Uses. 2nd ed. Madison, Wisconsin: American Society of
Agronomy. xxii + 888 p. See p. 643-86. Chap. 16. [224 ref]
• Summary: Contents. 1. Properties of soybean seed
development. 2. Primary constituents of soybean seed, incl.
protein, oil, etc. 3. Synopsis. Address: USDA-ARS & North
Carolina State Univ., Raleigh, NC.
8777. Milling and Baking News. 1987. Form of dietary iron
that digests easily is found in fiber-rich soybean hulls. June
23. Widely syndicated by Associated Press: Lansing State
Journal July 31, Insight (Washington, DC). July 13.
• Summary: Iron II, a form of dietary iron usually found in
meat, has been discovered in soybean hulls. The iron in most
high-fiber plants is iron III, which is hard to digest. “This
finding might promote the commercial use of soybean hulls
to fortify bread and other baked goods with more iron and
fiber.” Address: Northern Regional Research Center, Peoria,
Illinois.
8778. Fehr, W.R.; Voss, B.K.; Tachibana, H. 1987.
Registration of Weber 84 soybean. Crop Science 27(3):613.
May/June. [1 ref]
• Summary: Registration No. 198, for Weber 84. Address:
Dep. of Agronomy, and Research Plant Pathologist, USDAARS, Dep. of Plant Pathology, Seed and Weed Sciences,
Iowa State Univ., Ames, IA 50011.
8779. Insight (Washington, DC). 1987. Soybean hulls found
rich in digestible iron. July 13.
• Summary: Joseph A. Laszlo, biochemist at the NRRC,
has discovered that iron II, a dietary form of the element
usually found in meats, is also found in soybean hulls. Most
of the iron in high-fiber plants is iron III, which is not easily
absorbed by the human body. The hull contains as much as
30% of the soybean’s iron. “Laszlo speculates that some
form of powdered soybean hull eventually may be used to

fortify breads and other baked goods.” Address: Northern
Regional Research Center, Peoria, Illinois.
8780. American Soybean Association. 1987. Soya Bluebook
‘87. St. Louis, Missouri: American Soybean Assoc. 270 p.
July. Index (bold face type indicates advertiser). 22 cm.
• Summary: This is the last issue of the Soya Bluebook
published by the American Soybean Association.
Contents: Organization: International associations,
government trading agencies. Soy Directory: Oil extraction
plants/refineries, manufacturers of edible grade soy products
& soyfoods, manufacturers of industrial grade soy products.
Soybean manufacturing support industries: Category listings,
product handling equipment & supplies, soybean processing
equipment & supplies, manufacturing services, alphabetical
company listings. Marketing & auxiliary services: Marketing
services, commercial services & suppliers, exporters of
soybeans & soybean products, importers of soybeans &
soybean products. Soy statistics: Metric conversions, tables,
charts, graphs. Glossary. Standards and Specifications.
Indexes: Alphabetical company listings, Soya Bluebook
sections and categories, advertisers. Maps.
The section titled “Soy statistics (tables, charts, graphs)
(p. 185-244) is a rich source of information, worldwide.
Contents: Soybean production–Area planted / harvested
and yield: U.S. soybean planting and harvesting dates. U.S.
soybean acreage, yield, and production. U.S. soybean planted
acreage by state. U.S. soybean harvested acreage by state.
U.S. soybean yield by state. U.S. soybean production by
state.
U.S. production of major crops: Soybeans, corn, wheat,
cotton (graph). U.S. harvested acreage of major crops:
Soybeans, corn, wheat, cotton (graph). U.S. yield per acre
of major crops: Soybeans, corn, wheat, cotton (graph).
Argentine soybean area, yield and production by province.
Brazilian soybean area, yield and production by state.
Canadian soybean production. Canadian soybean production
and utilization.
Soybean production by major countries (graph). Share of
world soybean production by major countries (graph). World
soybean production. Soybean acreage by major countries
(graph). Share of world soybean acreage by major countries
(graph).
Soybeans and soybean products: Supply and disposition:
U.S. soybeans: Supply, disposition, acreage / yield and
price. U.S. soybean meal and oil: Supply and disposition.
Soybean usage in the U.S. (graph). U.S. soybean exports–
percent of total usage (graph). Argentine soybeans: Supply
and disposition. Argentine soybean meal and oil: Supply
and disposition. Brazilian soybeans: Supply and disposition.
Brazilian soybean meal and oil: Supply and disposition.
U.S. soybean prices, crop value, farm marketings: Prices
of U.S. soybeans: No.1 yellow. Prices of U.S. soybeans:
Received by farmers. U.S. soybean price support operations.
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U.S. soybean crop value. U.S. farm marketings of soybeans.
Soybean processing and products–processing facilities
and product value: U.S. soybean processing plants (map).
Value of U.S. soybean products and crush margin.
Meal: U.S. soybean meal: Prices paid by farmers. U.S.
soybean meal: Average wholesale price, Decatur [Illinois].
U.S. soybean meal: Beginning stocks, production, exports
and domestic disappearance. U.S. oilseed cake and meals:
Supply, disposition, and price. World major protein meals:
Supply and utilization.
Fat and Oils: World major oilseeds: Supply and
utilization. World major vegetable and marine oils: Supply
and utilization. Prices of U.S. soybean oil. U.S. soybean oil
utilization. U.S. soybean oil value as percent of total soybean
value (graph). U.S. soybean oil: Supply, disposition, and
price. U.S. edible fats and oils: Supply and disappearance.
Exports and imports–U.S. exports of soybeans
by month. U.S. soybean exports by port and country
of destination. U.S. exports: Soybeans by country of
destination. U.S. soybean exports by port areas (map).
U.S. exports: Soybean oilseed cake and meal by country
of destination. U.S. exports: Soybean oil by country of
destination. U.S. exports: Soybean oil, P.L. 480, title I
and III by country of destination. U.S. exports: Soybean,
cottonseed and sunflowerseed oils by country of destination.
U.S. exports: Soybean and cottonseed oils by year. Brazilian
exports of soybeans and products to major countries.
Soybean and product exports by major countries (graph).
World share of soybean and product exports (graph).
Before page 199 are two fold-out color maps (color
coded by county): U.S. soybean production 1985, and U.S.
soybean acreage 1985. Two other maps are: American
Soybean Association international offices / world regions,
U.S. soybean processing plants, and U.S. soybean exports by
port areas.
A full-page table (p. 235) shows U.S. exports of
whole soybeans, 1982-1986–Volume of exports (in metric
tons) by country of destination and total value each year.
Region and country of destination: North America: Canada,
Mexico, other, total. South America: Brazil, Colombia,
Ecuador, Peru, Venezuela, other, total. Europe and Russia:
Belgium & Luxembourg, Czechoslovakia, Denmark, France,
Germany (West), Germany (East), Greece, Ireland, Italy,
Netherlands, Norway, Portugal, Romania, Soviet Union,
Spain, Switzerland, United Kingdom, Yugoslavia, other,
total. Middle East. Africa. Asia: China–PRC, China–Taiwan,
India, Indonesia, Japan, Korea (South), Pakistan, other, total.
Australia & Oceania. Other unidentified. Grand total. Value
of exports–total (million $). Address: P.O. Box 27300, St.
Louis, Missouri 63141.
8781. Quill (Stronghurst, Illinois). 1987. U.S. consumption
of fats and oils: 1936 vs. 1986. Aug. 5.
• Summary: In 1936 when the premier issue of USDA’s Fats

& Oils Situation appeared, butter led the pack with a 23%
share of the edible oil market. In 1986 soybean oil holds a
commanding 48% domination to butter’s now 6% share.
Other 1936/1986 figures: Lard 16%/4%, cottonseed oil
15%/3%, tallow and grease 11%/8%, coconut oil 7%/4%.
8782. Sun (Schuyler, Nebraska). 1987. Study shows U.S.
soybean quality compares favorably. Aug. 13.
• Summary: American farmers have been told repeatedly by
foreign customers that their soybeans are inferior in quality
to those from South America. A recent study conducted by
USDA’s Agricultural Research Service (ARS) based on
samples taken at foreign ports showed this may not be true.
In 1986 U.S. soybean quality was better than in 1985. Free
fatty acid content (which leads to processing losses) was
lower. Discounts are levied on soybean oil that registers
higher than 0.75 FFA. Comparing oil content, Argentine
beans have a little less (0.84%) while protein content is about
even. But Argentine beans have 2% higher linolenic acid
content; this reduces flavor stability. The widely held belief
is that Brazilian beans are cleaner than U.S. beans. The study
found the opposite. The two have about equal protein content
but the Brazilian beans have 0.83% oil content advantage.
8783. Cotton Gin and Oil Mill Press. 1987. Protein source
affects body’s use of minerals in diet. Aug. 29.
• Summary: “Soy concentrate, considered a good source of
magnesium in the diet, may interfere with the utilization of
magnesium...” Address: Karen S. Kubena, Texas Agric. Exp.
Station.
8784. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1987. USDA soybean germplasm collection inventory
[1898-1944]. Vol. 1. INTSOY Series No. 30. vi + 80 p. Aug.
[20 ref]
• Summary: The title page states: “Information on the
origins of soybean and wild soybean germplasm including
introduced and old United States and Canadian domestic
varieties and foreign and domestic strains identified by FC
and PI numbers up to PI 150.000 acquired through 1944 and
maintained by the United States Department of Agriculture.”
Note: PI can stand for either “Plant Inventory” or “Plant
Introduction.”
Contents: Foreword. Curator staff. The USDA soybean
germplasm collection: Introduction, history, PI numbers,
divisions of the collection, maintenance of the collection,
statistical summaries, United States and Canadian varieties,
foreign introductions, appendixes, abbreviations (EAS, ARS
[Agricultural Research Service], ES, INTSOY, USDA, and
USRSL).
Statistical tables: 1. Number of strains by maturity group
(MG, p. 4). This table is divided vertically into north (MG
000 to IV), south (MG V to X), and wild soybeans. There
are columns for: Old domestic varieties (before 1946), FC
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strains (mostly from USA), PI strains to 150,000, and total.
The three maturity groups with the greatest number of strains
are III (479), II (436), and IV (376)–all in the north.
2. Number of strains by country of origin (p. 5). This
table is divided vertically into old domestic varieties (before
1946), FC strains, PI strains to 150,000, grand total, and wild
soybeans to PI 150,000. The countries that have contributed
the most strains to the U.S. collection are: China 871, Korea
335, and Japan 288.
3. Number of PI strains by year from 1898 to 1945 (p.
6). Columns show: Year. Plant Inventory volume. Initial PI
designation for all crops. Number of soybean PI designations
plus number of domestic varieties derived from them.
Number of strains in collection each year. Accumulative
total. A total of 7,867 PI soybean strains were introduced
out of a total 150,209 plant introductions (about 5.2% of the
total was soybeans). 413 domestic varieties were derived
from these soybean introductions. The most active years for
soybean introduction were 1926-1932. In 1954 there were
1,524 soybeans in the collection, or only 19.4% of those
introduced with PI numbers. The rest were lost or discarded.
4. Historical summary of soybean introduction, in four
time periods (p. 7): 1898-1923 (26 years, 40 strains/year).
1924-1928 (5 years, 375 strains/year). 1929-1932 (4 years,
1,193 strains/year). 1933-1944 (12 years, 14 strains/year).
5. Soybean instructions from major collecting
expeditions (p. 7). Frank N. Meyer in China, Korea, and
USSR from 1906 to 1917 collected 114 soybean PI strains–
including 1 wild soybean in 1913. P.H. Dorsett in China
from 1924 to 1927 collected 969 PI strains–including 5 wild
soybeans in 1925. P.H. Dorsett and W.J. Morse in China,
Korea, and Japan from 1929 to 1932 collected 4,451 PI
strains.
6. Source and identification of individual strains: Old
domestic varieties (p. 8-19). 7. Source and identification
of individual strains: FC [Forage Crop] strains (p. 20-23).
8. Source and identification of individual strains: PI strains
(by year, 1907-1944, to PI 150.000; p. 24-59). A sample
entry (p. 34) states: Collected in Japan by P.H. Dorsett and
W.J. Morse, USDA Agricultural Explorers, in April to June
1929. Obtained at Nishigahara, Tokyo, on April 15. PI
80.466. Maturity Group V. 32 seeds. ‘Okura Maru Daizu,’
originally from Hokushu, used candied and the product is
called ‘Mimame’ [sic, Nimame]. Note: Right below this is PI
80.468. Tsurunoko Daizu.
Source and identification of individual strains: Wild
soybean strains (by year, 1925-1940, to PI 150.000).
Appendixes: 1. PI strains from which old domestic
varieties were derived. 2. Old domestic varieties introduced
without PI designation. 3. Old domestic varieties of hybrid
or unknown origin. 4. FC strains summarized by country and
year. 5. PI strains summarized by country and year: 1898
to 1944 (PI 1 to PI 150.000). 6. Chinese location names. 7.
Korean location names.

The source, date, maturity group, and other information
for the following 191 old domestic varieties (all of which
are still in the USDA soybean germplasm collection)
is given (p. 8-19): Acadian, Agate, A.K. [FC 30.761],
A.K. [Kansas], A.K. (Harrow), Aksarben, Aoda, Arisoy,
Arksoy, Arlington, Armredo, Austin, Avoyelles, Bansei,
Bansei [Ames], Barchet, Bavender Special A, B, C, Biloxi,
Blackeye, Black Eyebrow, Boone, Burwell, Capital, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chusei, Clemson (from
Nanjing, China in 1927; released in 1939), Cloud, CNS,
Columbia, Creole, Delsoy, Delsta, Dixie, Dunfield, Earlyana,
Early White Eyebrow, Easycook, Ebony, Elton, Emperor,
Etum, Flambeau, Fuji, Funk Delicious, Funman, Gatan,
Georgian, Giant Green, Gibson, Boku, Goldsoy, Granger,
Green and Black, Guelph (from Japan in 1889 by Prof.
W.P. Brooks, Massachusetts AES; called ‘Medium Green’
from 1903 to 1907), Habaro, Haberlandt, Hahto, Hahto
[Michigan], Hakote, Harbinsoy, Harman, Harrel, Hayseed,
Hidatsa, Higan, Hokkaido, Hollybrook, Hongkong, Hoosier,
Hurrelbrink, Illington, Illini, Ilsoy, Imperial, Improved
Pelican, Jefferson, J.E.W. 45, Jogun, Jogun [Ames], Kabott,
Kagon, Kanro, Kanum, Kingston, Kingwa, Korean, Kura,
Laredo, Lexington, Lincoln, Linman 533, Louisiana
Green, Luthy, Macoupin, Magnolia, Mamloxi, Mammoth
Yellow, Mamotan 6640, Mamredo, Manchu, Manchu
[Lafayette], Manchu [Lafayette] B, Manchu [Madison],
Manchu–Hudson, Manchu–Montreal, Manchu 3, Manchu
606, Manchu 2204, Manchukota, Manchuria, Manchuria
13177, Manchuria 20173, Mandarin, Mandarin (Ottawa),
Mandarin 507, Mandell, Manitoba Brown, Mansoy, Medium
Green, Mendota, Midwest, Miller 67, Mingo, Minsoy,
Missoy, Monetta, Morse, Mukden, Nanda, Nansemond,
Nela, Norredo, Norsoy, OAC 211, Ogden, Ogemaw, Old
Dominion, Ontario, Osaya, Otootan, Pagoda, Palmetto,
Pando, Patoka, Patterson, Peking, Peking S, Pennsoy, Pine
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Portugal,
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop,
S-100, Sac, Sanga, Sato, Scioto, Seminole, Seneca, Shingto,
Shiro, Sioux, Sooty, Sousei, Soysota, Tanner, Tarheel Black,
Tastee, Tennessee Non Pop, Toku, Tokyo, Tortoise Egg,
Viking, Virginia, Virginia S, Volstate, Waseda, Wea, White
Biloxi, Willomi, Willomi B, Wilson, Wilson B, WilsonFive, Wilson-Five B, Wilson-6, Wing Jet, Wisconsin Black,
Wolverine, Woods Yellow, Yellow Marvel, Yelredo.
For each of these 191 varieties, a table gives the
following information: Variety name, maturity group, source
and other information [such as country of origin and year
of introduction to the USA], prior designation [usually a
P.I. number], year named or released, developer or sponsor,
literature. The last column refers to a list of 20 bibliographic
references in chronological order (from 1907 to 1977) on p.
18-19. Address: Univ. of Illinois.
8785. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
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L. 1987. USDA soybean germplasm collection inventory.
Vol. 1: History and divisions of the collection (Document
part). INTSOY Series No. 30. vi + 80 p. Aug. See p. 1-2.
• Summary: History (p. 1): “Prior to 1949 no consistent
attempt was made to preserve soybean germplasm, and many
introductions and old domestic varieties were discarded. The
Soybean Germplasm Collection was established in 1949
with the objective to collect and maintain all significantly
different soybean strains from throughout the world, with
emphasis on the landraces of eastern Asia, where the soybean
originated. The Collection was initially assembled by three
USDA agronomists, J.L. Cartter and L.F. Williams at the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
E.E. Hartwig at Stoneville, Mississippi.
“When the Collection was established in 1949, all
available strains were obtained from the USDA and state
and Canadian agricultural experiment stations. A total
of 1,524 PI strains or domestic varieties derived from PI
strains were recovered and are now in the collection. This
compares with 7,867 introductions made from 1898 to 1944.
Also recovered at that time were most of the 90 FC strains
and 63 other old domestic varieties now in the collection.
Many of these strains had changed because of mixture,
outcrossing, selection (deliberate as well as accidental), and
misidentification. Such changes have been minimized in
material introduced since 1945 (numbers above PI 150.000).
The only PI strains now received but not maintained are
obvious duplicates or inviable seeds.
“PI Numbers: Each plant variety or strain introduced
into the United States through the USDA system is assigned
an identifying number by the Plant Introduction Office,
Germplasm Introduction and Evaluation Laboratory, USDAARS, BARC-West, Beltsville, Maryland 20705, USA. The
series began with number 1 in 1898 and passed 500,000 in
late 1985.”
Divisions of the Collection: It is divided into six parts:
“1. Domestic (United States and Canadian) varieties. Volume
1 includes introduced varieties named in the United States or
Canada and other varieties developed before 1945.
“2. FC strains. These include foreign introductions and
domestic strains, many of unknown origin, and are identified
by a series of numbers assigned by the former Forage Crops
Section of the USDA. This series was used until about 1957.
“3. PI strains. These consist of foreign introductions
identified by numerical designations assigned by the Plant
Introduction Office of the USDA. Strains up to PI 150.000
(introduced prior to 1945) are included in this volume.
“4. Wild soybeans. These are also identified by PI
numbers, and strains up to PI 150.000 are included in
Volume 1.
“5. Genetic collection.
“6. Perennial Glycine species.
“Division 5 and 6 are not included in this publication.
Information on them is available from the curator at

Urbana.” Address: Univ. of Illinois.
8786. Laszlo, Joseph A. 1987. Mineral-binding properties
of soy hull. Modeling mineral interactions with an insoluble
dietary fiber source. J. of Agricultural and Food Chemistry
35(4):593-600. July/Aug. [56 ref]
• Summary: “This work suggests that soy hull may not
bind minerals to a significant degree under the low pH or
high ionic strength conditions found in the gastrointestinal
tract.” Address: Northern Regional Research Center, Peoria,
Illinois.
8787. Nout, M.J.R.; Bonants-van Laarhoven, T.M.G.; Jongh,
P. de.; Koster, P.G. de. 1987. Ergosterol content of Rhizopus
oligosporus NRRL 5905 grown in liquid and solid substrates.
Applied Microbiology and Biotechnology 26(5):456-61. Aug.
[22 ref. Eng]
• Summary: Ergosterol content has been suggested as a
measure of mycelial growth in solid substrate fermentations
(SSF), including soybeans. However, since ergosterol
content was influenced by the substrate composition, the
amount of aeration, and the growth phase of the mycelium,
it was concluded that ergosterol should actually not be used
as a chemical index for the quantification of biomass growth
in SSF with limited mass transfer, as in tempeh or oncom
production. Address: Dep. of Food Science, Agricultural
Univ., Veghel, Netherlands.
8788. King, Carpenter. 1987. Soybean growers now
competing in world market. News (Florence, South
Carolina). Sept. 21.
• Summary: Dr. Jim Palmer, state soybean extension
specialist, advised farmers to choose disease resistant
varieties to reduce the need for expensive chemicals, and to
eliminate marginal land from soybean production. Yields
of 35 bu/acre are necessary to survive. Palmer also warned
that the individual farmer needs to become more aware
of the world-wide marketing of soybeans and how world
events effect the crop. “We are in a world-wide market now
and there is no escaping it.” Computers and biotechnology
are seen as ushering in one of the biggest breakthroughs in
agricultural history. But agriculture is losing its political
clout as the number of farmers decreases. In 1787 America
was 90% farmers; today it is 2% farmers.
8789. Soybean Update. 1987. ASA’s market expansion
program focuses on activities which build potential for U.S.
soybean sales around the world. Sept. 21. p. 3.
• Summary: “Among next year’s goals, ASA [American
Soybean Association] plans to establish a Latin American
animal nutrition continuing education center in Costa Rica;
step up programs to increase soymeal consumption in China,
India, Pakistan, Turkey, Colombia, and Venezuela; accelerate
promotion of full-fat soymeal for animal feeds; and increase
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consumption of identified soyoil in the EC through the
USDA’s Foreign Agricultural Service Targeted Export
Assistance (TEA) program.”
8790. Bernard, Richard L.; Hymowitz, Theodore. 1987. The
U.S. soybean germplasm collection: A national resource.
Illinois Research (Illinois Agric. Exp. Station, Urbana)
29(2/3):6-8. Summer/Fall. *
• Summary: The Northern Soybean Germplasm Collection
of the USDA is maintained as part of a joint project between
the Univ. of Illinois and the USDA. This collection contains
the seeds of over 8,000 varieties and strains of soybeans,
wild soybeans, and other closely related species. The curator
is Richard L. Bernard. Another collection containing 3,000
soybean varieties and strains from the lower latitudes is
maintained by the USDA at the agricultural experiment
station in Stoneville, Mississippi. The curator of that
collection is Edward E. Hartwig. Both collections keep the
seeds at 7% moisture and 50ºF (10ºC) in cold storage. Last
year from the Urbana collection 13,000 seed packets were
sent to 314 people in 31 states and 26 foreign countries.
China, potentially the biggest donor, has recently
donated commercial varieties despite its political ban on
the exchange of soybean germplasm. Bernard and Hartwig
provide a general agronomic evaluation of each germplasm
entry as well as data on the composition of the seeds. These
data are made available through periodical publications and
the USDA Germplasm Resources Information Network,
Beltsville, Maryland. This new nationwide computer system
is available to any researcher with a computer and the
appropriate hookup. Until the mid-1940’s, most midwestern
soybean varieties were simply transplanted from China. The
ancestry of most commercial soybean varieties grown in the
U.S. traces back to soybeans introduced from China during
the period from 1911 to 1927. With traditional methods, wild
perennial relatives cannot be crossed with the soybean or
even wild soybeans. But by using newly developed tissue
culture techniques, crosses with most of the twelve wild
species are now possible. Address: Profs. of plant genetics,
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
8791. Easter, Robert A.; Picciano, Mary Frances. 1987.
Soybeans in human and animal nutrition. Illinois Research
(Illinois Agric. Exp. Station, Urbana) 29(2/3):18. Summer/
Fall.
• Summary: Currently infant formulas using soy isolates as
the source of protein represent 15% of the infant formula
market. 7% of the total polyunsaturated fat contained in soy
oil is omega-3 acids. Address: 1. Prof. of animal sciences; 2.
Prof. of nutrition. Both: Univ. of Illinois, Urbana, IL 61801.
8792. Goering, Carroll E. 1987. Soybean oil to burn. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):22.
Summer/Fall.

• Summary: Typically, oil from the entire U.S. soybean crop
could replace only 18% of U.S. diesel fuel needs. About 93%
of the crop would be needed to replace all of the diesel fuel
used in agricultural production. At the current wholesale
price of about $1.30 per gallon, soy oil is much more
expensive than diesel fuel. Blends containing 25% or less
of soy oil work well in diesel fuel but produce increasingly
larger deposits of carbon in engines that are in constant use.
Soy oil in chemical reaction with alcohol produces an ester,
a fuel that is like diesel in viscosity and ignition properties.
Alternatively, through a process called pyrolysis, soy oil
can be chemically converted by heat to hydrocarbons that
are similar to those in ordinary diesel fuel. Address: Prof. of
agricultural engineering, Univ. of Illinois, Urbana, IL 61801.
8793. Good, Darrel. 1987. Changing markets for U.S.
soybeans. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 29(2/3):22-23. Summer/Fall.
• Summary: In general, the total market grew rapidly in
the 1970s and early 1980s and then stagnated or actually
declined over the past 4 to 5 years. Acreage peaked at 71.4
million acres in 1979, up 52% in comparison to 1972. During
the 1985-86 marketing year, 99.6% of domestic soybean oil
use was in edible products, with only 0.4% used in industrial
products. Of the total used in edible products, 46.8% was
used as salad or cooking oil, 34.4% was used as baking
or frying fats, and 17.3% was used in margarine. Soybean
oil had 78.5% of the salad and cooking oil market, 61.8%
of the market for baking and frying fats, and 84.9% of the
margarine market. Address: Prof. of agricultural economics,
Univ. of Illinois, Urbana, IL 61801.
8794. Harper, James E. 1987. Soybean physiology. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):3031. Summer/Fall.
• Summary: Nitrogen fixation occurs when bacteria
called Bradyrhizobium japonicum invade a soybean root
and cause the formation of a tumorlike nodule that can
convert atmospheric nitrogen to ammonium for the plant.
It now appears that the availability of carbon may limit
soybean productivity more than the availability of nitrogen.
Carbon is made available to the plant by photosynthesis.
During photosynthesis, carbon dioxide diffuses from the
air into leaves and is converted into carbon-rich sugars
by sunlight energy. These sugars are used for energy and
provide skeletons for plant structures. Address: USDA plant
physiologist with the Agricultural Research Service and Prof.
of Agronomy, Univ. of Illinois, Urbana, IL 61801.
8795. Hymowitz, Theodore. 1987. The soybean comes
to Illinois. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 29(2/3):5. Summer/Fall.
• Summary: Domestication is a process of trial and error
and not an event. In the case of the soybean, this process
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probably took place during the Shang dynasty (ca. 1700-1100
B.C.) or perhaps earlier. Samuel Bowen brought soybeans
from China to Greenwich, his residence in Savannah, the
Colony of Georgia. The 450 acres of Greenwich became the
center of his farming and manufacturing enterprises. On July
1, 1767, Bowen received patent number 878 for his invention
of methods to prepare and make sago powder, vermicelli,
and soy sauce from plants grown in America. The soy sauce
that he made in Georgia was exported to London.
“In 1851, the soybean was introduced to Illinois by
Benjamin Franklin Edwards, the youngest brother of the first
territorial governor of Illinois, Ninian Edwards... He obtained
the seeds from Japanese fishermen who were rescued at sea
by the Aukland, which was bringing sugar from Hong Kong
to San Francisco, California. Edwards gave the seeds to John
H. Lea, of Alton [Illinois], who planted them in his garden in
the summer of 1851.” Address: Prof. of plant genetics, Dep.
of Agronomy, Univ. of Illinois, Urbana, IL 61801.
8796. J. of the American Oil Chemists’ Society. 1987. USDA
revises grain standards. 64(9):1282. Sept. [1 ref]
• Summary: “The new grain handling rules will prohibit
the recombining or adding of dockage or foreign material to
grain. Dockage and foreign material include dust from bins
and sweepings from elevators.”
“FGIS has changed the definition of insect infestation
for grains. Soybeans... will be considered infested when they
contain two or more live weevils, or one live weevil and five
or more other live insects.”
Details: Federal Register, June 30, 1987, pp. 24414-42.
8797. Klein, Barbara P. 1987. Soybeans in the human diet.
Illinois Research (Illinois Agric. Exp. Station, Urbana)
29(2/3):19. Summer/Fall.
• Summary: Recipes for whole soybeans developed at
the Univ. of Illinois can be obtained from the Cooperative
Extension Service. Address: Prof. of foods and nutritional
sciences, Univ. of Illinois, Urbana, IL 61801.
8798. Nelson, Alvin I.; Wei, Lun Shin. 1987. Utilization of
whole soybeans as human food. Illinois Research (Illinois
Agric. Exp. Station, Urbana) 29(2/3):20-21. Summer/Fall.
• Summary: In 1969, only two organizations were actively
engaged in utilization research on whole soybean foods.
Work at Cornell Univ. concentrated on developing liquid
soy beverages, while the U.S. Dep. of Agriculture, Northern
Regional Laboratory at Peoria was developing a powdered
soy beverage and also working on a dry corn-soy-milk
product for the Food For Peace (PL 480) program. Research
on soy-based foods at the Univ. of Illinois was started in
January 1970 by Lun Shin Wei, Marvin P. Steinberg, and
Alvin I. Nelson in the Dep. of Food Science. The current
utilization project involving the International Soybean
Program (INTSOY) and the Dep. of Food Science is under

the leadership of Nelson and has been in operation for
about three years. Funded mainly by the U.S. Agency for
International Development, this project encompasses both
value-added studies and processing and product research.
The work on these two complementary program areas
includes: extrusion processing, extrusion and expelling of
oil and cake, soymilk and analog processing, utilization
in the home and village, and development of immature
green soybeans as a commercial product. Address: 1. Prof.
emeritus, food science, leader, INTSOY Utilization Program;
2. Prof. of food science. Both: Univ. of Illinois, Urbana, IL
61801.
8799. Pepper, Gary E.; Hummel, John W. 1987. Soybean
production research. Illinois Research (Illinois Agric. Exp.
Station, Urbana) 29(2/3):27-29. Summer/Fall.
• Summary: Summarizes two applied studies that deal
with issues which at some time relate to concerns of
virtually every producer in Illinois: When to replant, and
Conservation-tillage production systems. Three types of
tillage include intensive tillage, reduced tillage, and notillage. Address: 1. Associate Prof., Soybean Extension; 2.
Prof. of agricultural engineering and agricultural engineer,
USDA Agricultural Research Service. Both: Univ. of Illinois,
Urbana, IL 61801.
8800. Schillinger, John A. 1987. Soybean variety
development in the private sector. Illinois Research (Illinois
Agric. Exp. Station, Urbana) 29(2/3):9. Summer/Fall.
• Summary: Research in soybean variety development
within the commercial seed industry began more than 20
years ago. It increased rapidly after enactment of the Plant
Variety Protection Act of 1970, which provides variety
developers with a patent-type control over the use of their
varieties. Initially, this development enterprise involved
only a few companies; but the number has grown until
in 1987 it includes 31 companies, for which the annual
research investment is estimated at more than $17 million.
The number of breeder-researchers has grown to 67, with
12 located in Illinois. An average of 7 years is required
from crossing until seed is available to customers. The
reduced time to release a new variety is primarily the result
of successful winter nursery programs. Address: Executive
director, research, Asgrow Seed Co., Ames, Iowa 50011.
8801. Sinclair, James B.; Hill, Lowell D. 1987. In search
of soybean quality. Illinois Research (Illinois Agric. Exp.
Station, Urbana) 29(2/3):10-12. Summer/Fall.
• Summary: Soybean grading standards were developed in
1924 by the newly formed American Soybean Association.
These voluntary grades were adopted almost intact as official
U.S. grades under a 1940 amendment to the 1916 Grain
Standards Act. A survey of European processors in 1986
revealed that 68% always test soybeans for damage levels
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at their plant; 84% test for oil content; 79% for protein
content; and 58% for free fatty acid. U.S. standards provide
information on only one if these factors–damage. Address:
1-2. Profs. of plant pathology and agricultural economics
(respectively), Univ. of Illinois, Urbana, IL 61801.
8802. Unnevehr, Laurian J.; Gleason, Jane E.; Kauffman,
Harold E. 1987. Soybeans in international agriculture.
Illinois Research (Illinois Agric. Exp. Station, Urbana)
29(2/3):24-26. Summer/Fall.
• Summary: Soybean cultivation originated in the North
China Plain. Today, China is still a major producer of
soybean, accounting for about 10% of world production.
Other countries in Asia produce only minor quantities. Since
1970, production of soybeans has expanded significantly in
four Latin American countries: Argentina, Brazil, Paraguay,
and Uruguay. Among the major producers, the U.S. and
Argentina have the highest average yields of about 2 tonnes/
ha (30 bushels/acre). Lowest average yields, about 1 tonne/
ha (15 bushels/acre), are found in China. Over 80% of world
soybean production is crushed to provide meal and oil.
The soybean is the single largest source of supply in both
protein meal and edible oil markets, providing 30% of the
world’s edible oil and 50% of world supply of protein meal
for animal feeds. Its ratio of protein to oil is highest among
all oilseeds. The soybean also has high-quality protein
compared to other oilseeds.
Because income is a major determinant of soybean meal
and oil consumption, it is not surprising that high-income
industrial countries are the largest consumers. The European
Economic Community (EEC), Japan, and the U.S. account
for two-thirds of world soybean meal consumption and
one-half of world soybean oil consumption. Recent growth
in demand for soybean products has been greatest in less
developed countries because incomes are growing most
rapidly there. From 1960 to 1980, per capita income in South
Korea tripled from $500 to $1,500.
As a result, meat consumption increased from 12 to
40 kilograms per capita. To satisfy increased meat demand,
livestock production and feed use also increased rapidly,
causing soybean meal consumption to increase from 0 to
300,000 tons in only 20 years. The use of soybeans for food
products is a very small part of total use in most countries,
but there are some exceptions. For instance, from 1983 to
1985, Indonesia used 92.9% as food; China, 73.8%; and
South Korea, 35.9%. Japan protects its domestic soybean
processors by confining imports to whole beans. Address:
1. Asst. Prof. of Agricultural Economics; 2. INTSOY
agricultural economist; 3. Director, INTSOY, and Prof. of
International Agriculture. All: Univ. of Illinois, Urbana, IL
61801.
8803. Wax, Loyd M.; Jacobsen, Barry J.; Kogan, Marcos.
1987. Managing soybean pests. Illinois Research (Illinois

Agric. Exp. Station, Urbana) 29(2/3):12-16. Summer/Fall. *
• Summary: Each year pests cause losses of 10 to 30% of
the Illinois soybean crop. Losses due to weeds may be as
high as 20%, when the current costs of control are added to
losses in yield and quality. Control involves both chemical
and nonchemical measures. Nonchemical measures consist
primarily of preplanting tillage, postplanting cultivation,
using weed-free seed, and following good crop rotation
practices. Virtually all soybean acreage in Illinois receives
at least one application of a herbicide. These treatments
can come at any stage of the plants life–preplanting,
preemergence, and postemergence. Soybean diseases may
reduce yields in Illinois by 10 to 15% each year. These
yield losses can be reduced by a comprehensive disease
management program that includes all four of the basic
methods of control: exclusion, eradication, protection, and
planting disease-resistant varieties.
Historically, four arthropod pests–green cloverworms,
bean leaf beetles, grasshoppers, and spider mites–have
accounted for 96% of the soybean acreage that has ever been
treated with pesticides in Illinois. Soybean are inherently
defended chemically against many pests. One inherent
mechanism after an initial attack is the production of
defensive chemicals called phytoalexins. Soybean plants
that have been eaten by an insect at an early stage of growth
are more resistant than undamaged plants to the same or to
other insect species. Address: 1. USDA Research Agronomist
and Prof. of Agronomy; 2. Prof. of Plant Pathology; 3.
Entomologist, Illinois Natural History Survey and Prof. of
Agricultural Entomolgy. All: Univ. of Illinois, Urbana, IL
61801.
8804. Haumann, Barbara. 1987. Expanding soybean markets,
uses. J. of the American Oil Chemists’ Society 64(10):1369,
1372-79. Oct.
• Summary: Value-added products and soybean varieties
tailored to produce specific end products are among the
promising developments envisioned to expand markets
for U.S. soybeans. Keith Smith, staff vice president of
research for the American Soybean Association (ASA) said,
“Aquaculture–raising fish such as shrimp, catfish and trout–is
a growing industry in the U.S. and abroad.” Smith went on to
say that the switch from mainly production research to more
utilization research occurred eight to nine years ago, and that
60% of ASA’s total research money in the past 6 years has
gone for utilization research.
Genetic research is working to improve the fatty acid
content of soybean oil. Work is also under way to develop
a quick, low-cost method to determine oil and protein
content. Other work includes trying to lower levels of
linolenic acid in the oil. At Purdue Univ. in Indiana, research
geneticist Niels Nielsen of the USDA’s Agricultural Research
Service (ARS) is trying to develop soybean lines free of
lipoxygenase enzymes. Soymilk and flours produced from
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the new seeds are rated significantly better in flavor and
aroma. Professor Nielsen and his research group are trying
to “improve the nutritional quality of the major soy storage
proteins by increasing sulfur amino acid content.” He noted
that the methodology has resulted in doubling and tripling
the methionine content. At the University of Kentucky,
David Hildebrand is also working on genetic engineering of
soybeans.
Brazil, the second largest producer of soybeans, has
evolved as the largest exporter of soybean meal and oil. The
other top producers are China, in third place; Argentina,
in fourth; and India, which recently made the top five.
Indonesia is in 6th. Italy’s production has grown substantially
in recent years to make it the most important soybeanproducing area in Europe. Other European producers include
France and Spain. According to Oil World Annual published
by ISTA Mielke, West Germany, the top 10 soybean oil
producers for 1986/87 (in tonnes) were the following: U.S.
5,430,000; Brazil 2,538,000; Argentina 780,000; Japan
715,000; China 679,000; West Germany 521,000; The
Netherlands 488,000; Spain 421,000; Italy 350,000; and
Mexico 336,000.
ANPA (American Newspaper Publisher’s Association)
began seeking alternative sources to petroleum for ink seven
years ago due to problems with petroleum supplies. Four
years ago, with fluctuations in supplies and price, ANPA
began considering the use of soybean oil ink. ANPA has filed
a soy ink patent application and has begun licensing major
ink manufacturers to make it. The first ink manufacturer
to produce the ink, colored and black, is General Printing
Ink, a division of Sun Chemical Corp., located in Carlstadt,
New Jersey. One advantage of soy oil ink is that it is
environmentally nonhazardous, which could reduce waste
disposal problems. It also eliminates dependence on
petroleum. There is less “ruboff” and the same amount of ink
will print more pages. One drawback is that black ink made
from soybean oil costs more than traditional black ink. Oil
content in newspaper ink averages about 70%.
In the March 4, 1987 Federal Register, the U.S. Federal
Grain Inspection Service (FGIS) ruled that soybean and other
edible oils may be used to control grain dust in elevators.
A U.S. Patent, licensed to Industrial Fumigant Co., is held
jointly by Harold N. Barham and Harold N. Barham Jr. of
Seed Technology of Texas. The patent was filed in 1978.
Kinsella, director of the Institute of Food Science at Cornell
Univ. said that another research interest was in the area of
omega-3 fatty acids. It may desirable to develop soybean
cultivars with high omega-3 fatty acid levels. John W.
Erdman Jr. of the Univ. of Illinois’ Dep. of Food Science and
co-worker Angela Poneros want to nail down the factors that
lower zinc bioavailability. He said, “We want to find out why
this happens and if we can increase it.”
Meanwhile, at INTSOY, team member Sing-Wood Yeh
and others are working in the field of soybean dairy analogs.

Tofulicious, a non-dairy frozen dessert, was developed
through research coordinated by University of Minnesota
food scientist William Breene and funded by the Minnesota
Soybean Research and Promotion Council. Abroad, ASA
has been promoting soy-fortified foods. For instance, in
Venezuela three years ago, ASA launched an education
program for consumer groups and government agencies on
the benefits of soy protein. As a result, soy-fortified foods are
available in Venezuela’s major supermarkets, and demand
for soy protein has increased to more than 48,000 pounds per
month.
Soybean researchers are also working on standardization
of NIR (near-infrared spectroscopy) as a measure of protein
and oil content in soybeans. NIR already is successfully
used to measure grain and forage composition. If NIR were
adopted as a standard by the industry, soybeans eventually
could be purchased based on protein and oil content.
8805. Higdon, M.L.; Keaster, A.J. 1987. Soybean insects in
Missouri. Missouri Agricultural Experiment Station, Special
Report SR358. 16 p. Oct.
• Summary: Contents: Introduction. Seed feeders: seedcorn
maggots and beetles. Chewing insects: grasshoppers, bean
leaf beetles, southern corn rootworms, grape colaspis, blister
beetles, green cloverworms and loopers, corn earworms.
Sucking insects: stinkbugs, potato leafhoppers, tarnished
plant bugs. Tiny creatures: spider mites, thrips, whiteflies.
Beneficials: beneficial insects, birds, toads, diseases, spiders,
parasitic and predatory insects.
“A soybean crop is most susceptible to insect injury
twice during its season: first, just after planting, by seed and
sprout feeders, and, second, late in the season, by pod feeders
when the pods are filled and nearly mature.”
“This publication is offered to help you identify the
insects you are most likely to encounter in your fields.
The insects are grouped according to their feeding habits.
Included are pictures, descriptions, brief biologies, damage
potentials and control considerations for 14 of the most
common insects found in Missouri soybean fields.”
8806. National Agricultural Library Special Collections.
1987. Our agricultural heritage. Beltsville, Maryland. 18 p.
22 cm.
• Summary: Contents: The Special Collections program.
Rare books and manuscripts. Nursery and seed trade catalogs
collection. Photographs. Slides and other audiovisual
media. Maps and posters. Special collections reading
room. Location and office hours. Contains many old color
illustrations and photos.
NAL is said to have the best collection of nursery
and seed trade catalogs in the USA. However, after 1890,
it is stored in boxes and very difficult to access. Address:
Beltsville, Maryland.
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8807. Weingartner, Karl E. 1987. Processing, nutrition and
utilization of soybeans. In: S.R. Singh, K.O. Rachie, and
K.E. Dashiell. eds. 1987. Soybeans for the Tropics. New
York: John Wiley & Sons. xx + 230 p. See p. 149-78.
• Summary: An excellent, easy-to-understand condensation
of the basics. Contents: Introduction. Oil extraction,
Processing (and refining) the oil. Soy flours and grits. Soy
protein concentrate and isolate. Nutritional components.
Antinutritional components. Soybean use in Africa:
Zimbabwe, Zambia, Nigeria, IITA’s strategy.
Currently more than 10 countries are involved in
manufacturing or processing soybean foods in Africa. In
1985-86 the major producers of soybeans in subsaharan
Africa were Zimbabwe (80,000 tonnes), Nigeria (65,000
tonnes), and Zambia (36,000 tonnes), and these three
countries are at the forefront in processing and utilization.
In Zimbabwe, a company named Nutresco makes Mahewu,
a bestselling beverage made from soybeans and maize, and
a breakfast cereal named Nutri-Plus containing soybeans. In
Nigeria, Nestlé makes Nutrend, an infant cereal, and another
company makes Nutrimax-10, an instant cereal for the whole
family. In Zaire, Cerevap, an instant cereal is sold.
In 1985 IITA in Nigeria began a program to promote
processing and utilization of soybeans, in collaboration with
INTSOY. One focus has been the use of expellers for smallscale expression of soy oil. Research is also being done on
soymilk and extrusion cooking.
Tables: (1) Composition (% dry weight) of soybeans and
the seed parts (from Kawamura and Tada, 1967). Includes
whole soybeans, cotyledon, hull, and hypocotyl.
(2) Soybean grades, according to U.S. standards
(from USDA, 1970). Grades are 1 to 4. (3) Composition
of crude and refined soybean oil (from Pryde, 1980). (4)
Specifications for crude, degummed and once-refined
soybean oil to be traded. (from Brekke, 1980). (5) Conditions
for degumming (from Wiedermann, 1981). (6) Comparison
of some activated bleaching clays (from Wiedermann, 1981).
(7) Selective hydrogenation of soybean oil (from Hastert,
1981). (8) Composition (% dry weight) of soybean flour, soy
protein concentrate and isolate (from Bressani, 1981).
(9) Comparison (% dry weight) of three flours made
from soybeans (from Smith and Circle, 1972).
(10) Composition (% dry weight) of soybean
concentrates (Meyer, 1967). Made by alcohol leach, acid
leach, or moist heat (water).
(11) Estimate (mg/kg body weight) of humans’ daily
requirements of amino acids (FAO / WHO, 1983).
(12) Essential amino acids contained in whole soybeans
(FAO, 1971), soybean flour, soy protein concentrate (Central
Soya, 1979) and soy protein isolate (Ralston Purina, 1978).
“Worldwide, lysine is the amino acid that is limiting in
most low-cost diets.” Tryptophan is limiting in some diets,
while threonine is often present in less than recommended
amounts. The sulphur amino acids are slightly low in

relatively few diets. “Since soy protein is a good source of
lysine, tryptophan and threonine, its addition to a mixed diet
greatly improves quality of the diet’s protein.”
(13) WHO suggested requirements (gm of amino acid
per 100 gm of protein) of four critical amino acids (lysine,
tryptophan, threonine, sulphur amino acids {methionine and
cystine}) for preschool- and school-aged children, and adults
(Anonymous 1986).
(14) Effect of soybean flour as a protein supplement to
cereal grains (Bressani, 1981).
(15) Fatty acids (%) in soybean oil–divided into
saturated and unsaturated (Nwar, 1985).
(16) Mineral content of whole soybeans (FAO, 1971),
defatted flour, concentrate (Central Soya, 1979) and isolate
(Ralston Purina, 1978).
(17) Sugar analysis (%) of hydrolyzed carbohydrates
from soybean products (Eldridge et al., 1979).
(18) Effect of raffinose plus stachyose in the diet of
humans; production of flatus (van Stratum and Rudrum,
1979).
(19) Evaluation of soybean line PI157440, which lacks
the Kunitz trypsin inhibitor, compared with regular soybeans,
raw or heated, in terms of trypsin inhibitor activity, rat PER,
and chick gain per unit of feed. It was found to be better
than regular raw soybeans but poorer than heated regular
soybeans.
(20) Nutrient content of 1 cup (237 ml) soy milk, cow’s
milk and human milk (Pennington and Church, 1985).
Address: IITA (International Inst. of Tropical Agriculture),
Ibadan, Nigeria.
8808. Daft, Lynn M. 1987. Re: The soy protein isolate
market in the USA. Letter to Dr. Walter J. Wolf at USDA
ARS Northern Regional Research Center, Peoria, Illinois,
Nov. 20. 7 p. Typed, with signature on letterhead. [10 ref]
• Summary: Enclosures include: (1) Analysis of estimated
cost of producing isolated soy protein in 1987. (2) Ten
published estimates of the production of soy isolates in the
United States, by year and source (1967-1985). (3) Graph
of U.S. soy protein isolate production from 1967 to 1987,
with two sets of projections (American Soybean Assoc., and
Frost and Sullivan) to 2000. Production reaches 100 million
lb in about 1987. (4) Table showing destinations of U.S.
soy protein isolate exports, calendar year 1982 to 1986. The
largest destination by far is Western Europe. Total isolate
exports decreased from 57.676 million lb in 1982 to 42.250
million lb in 1986, a drop of about 27%. Source: U.S. Dept.
of Commerce. (5) Table showing U.S. exports of soy protein
isolates, from calendar year 1980 to 1986. Source: U.S. Dept.
of Commerce. The price (cents/pound) was: 65.9 in 1980.
73.8 in 1981. 77.8 in 1982. 84.6 in 1983. 87.7 in 1984. 84.1
in 1985. 93.4 in 1986. 94.6 in 1987. The value increased
from $28.8 million in 1980 to a peak of $48.3 million in
1983, then fell to $39.4 million in 1986. (6) Table showing
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world soybean production among the top six nations from
1984/85 to 1987/88. Source: FAS (Foreign Agricultural
Service), USDA. The top six in 1987/88 are: USA, Brazil,
China, Argentina, Paraguay, EC-12, other. Total: 101.4
million metric tons (mmt). (7) Table showing estimated
soybean crushing capacity by country in calendar years 1980
and 1984. USA: 37.0 mmt, 64% utilization. Brazil 25.6,
49%. EC-10 15.6, 60%. China 5.0, NA. Argentina 3.8, 89%.
Source: Abel, Daft & Earley. Address: Abel, Daft & Earley,
1410 King St., Alexandria, Virginia 22314. Phone: (703)
739-9090.
8809. Chang, S.H.; Peng, A.C. 1987. Chemical composition
and sensory properties of cookies made from soybean flours.
Ohio Agricultural Experiment Station, Research Circular
No. 292. p. 29-31. Nov. [10 ref]
• Summary: Defatted and lecithinated soy flour was supplied
by Central Soya Co., Ft. Wayne, Indiana. Cookies using no
wheat flour (or other cereal flour), but lots of sugar, were
developed.
“In conclusion, the production of cookies using soy
flours is not only feasible, but also desirable because of its
high nutritional value, low cost (about 10 to 20 cents per
pound of soy flour), consumer acceptability, and chemical
stability.” Address: Graduate Student and Prof., Dep. of
Horticulture.
8810. Howell, Robert W. 1987. Soybeans in Illinois. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):3-5.
Summer/Fall.
• Summary: For more than 50 years, Illinois has had more
soybean acreage than any other state. In all but one of those
years, Illinois soybean production topped that of all other
states. In 1986, total production on 9.15 million acres in
Illinois was 366 million bushels [40 bu/acre yield]–about
3 million more bushels than its nearest competitor, Iowa.
Illinois also has the largest processing capacity, and the
pricing system for buying and selling soybean contracts on
the Chicago Board of Trade is based on delivery to Decatur.
The dominance of Illinois in the soybean industry is no
accident. Illinois farmers, industrialists, researchers, and
educators have been leaders in the introduction of soybeans
and the growth of the industry since its beginnings. Illinois
farmers and processors such as Stoddard, Staley, and Funk
helped to bring soybean fame to Illinois.
Research on soybeans began at the University of Illinois
almost as soon as the Agricultural Experiment Station was
established. Work on food uses began in the Department of
Home Economics in 1930. Scientific breeding began at the
University of Illinois when Clyde M. Woodworth joined
the faculty in 1920. He produced the first map of soybean
chromosomes and developed the first varieties from directed
hybridization. Until recently, varieties available to farmers
were developed almost entirely in the cooperative program

of the states and the USDA.
The pathologists Koehler (1924) and Sinclair have been
major innovators in the study of soybean diseases. It took a
while to produce good chemical weed control for soybeans
because 2,4-D and other early herbicides were selective
for broadleaf plants; that is, they were as damaging to
soybeans as to their weed targets. When suitable chemicals
became available in the 1960’s, chemical weed control in
soybeans quickly became the standard practice. Integrated
Pest Management, the tool of the 1980’s, economically
and environmentally provides the most effective control.
Soybean physiology research at the University of Illinois
is exceptionally strong, particularly in the areas of
photosynthesis and nitrogen metabolism. Established in
1965 by the USDA, the soybean photosynthesis unit has won
worldwide recognition.
Nearly all soybean states have adopted “check-off”
[checkoff] plans that call for withholding at the first point
of sale contributions of from ½ cent per bushel in Illinois
to 2 cents per bushel in Wisconsin. These funds are used
for market promotion and for research and education. In
Illinois the check-off program is administered by the Illinois
Soybean Program Operating Board (ISPOB), which was
established in 1974. Address: Prof. Emeritus, Agronomy,
Univ. of Illinois, Urbana, IL 61801.
8811. Illinois Research (Illinois Agric. Exp. Station,
Urbana). 1987. The soybean. 29(2/3):1-33. Summer/Fall.
• Summary: A collection of 17 articles on various aspects
of soybeans by experts in their respective fields. Each of
these are cited separately. Address: Univ. of Illinois Agric.
Exp. Station, College of Agriculture, Univ. of IL at UrbanaChampaign.
8812. Tiberend, William D. 1987. Associations and
organizations of the soybean industry. Illinois Research
(Illinois Agric. Exp. Station, Urbana) 29(2/3):32-33.
Summer/Fall.
• Summary: ISPOB: The Illinois Soybean Program
Operating Board was established in 1974, following approval
by a statewide referendum of farmers, and is responsible
for collecting and administering all Illinois checkoff
contributions. In 1985, the average Illinois farm had 195
acres of soybeans, yielding 38 bushels per acre. Thus, total
checkoff for the average farm was $37.05 in 1985. That’s
an investment of only 19 cents per acre to improve profits.
Market development: To promote overseas demand for
soybeans and products–oil and meal–the Illinois checkoff
program sends approximately two-thirds of its funds to the
American Soybean Development Foundation (ASDF).
Discusses ISPOB research funds and the ASA. The Land
of Lincoln Soybean Association is the Illinois affiliate of the
American Soybean Association. Also discusses the National
Soybean Processors Association (NSPA) and the National
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Soybean Crop Improvement Council (NSCIC). Address:
Executive director, Land of Lincoln Soybean Assoc.,
Bloomington, Illinois.
8813. Soybean Update. 1987. Soyoil imports are up 25 pct
in the United Kingdom after a two year ASA promotion
program. Dec. 14. Also in Soybean Digest. 1988. Jan. p. 50.
• Summary: Using funds provided by USDA’s Foreign
Agricultural Service Targeted Export Assistance (TEA)
program, the American Soybean Association conducted
a consumer advertising campaign using television, radio,
print media, and in-store promotion activities. Consumer
research shows awareness of soybean oil among cooking oil
users was up 25-80 pct after just 6 months. In fact the soyoil
campaign was so successful ASA will launch a “Pure Soya
Margarine” campaign next.
8814. Robertson, Gary. 1987. Soyfoods Unlimited’s most
important tempeh innovations (Interview). SoyaScan Notes.
Dec. 26. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: First, applying Hananya Kronenberg’s ideas
for an in-house laboratory making tempeh starter culture
so that they work in a commercial tempeh company. His
consulting cost a little less than $2,000 plus about $5,000 in
lab equipment, including a $25,000 autoclave. The method
for making silica gel crystals (the heart of Kronenberg’s PhD
thesis, he adapted from Columbia Univ. project) was very
important. The mother culture tempeh spores were stored
on these crystals to keep them dry and viable until they
were later grown out on petri dishes. Kronenberg’s starter
produced better tempeh than did the NRRL culture.
Second, the design of the incubation room. It went up to
an inverted V at the top so the hot air would collect there and
be blown out into a plenum on top by fans. The room was
also surrounded by a plenum. Cool air came in from below
and entered the room through cracks in the walls when the
fan blew hot air out.
Third, the dry dehulling was that developed by the
University of Illinois. It was all gravity feed and very clean
and efficient. Fourth, the method of making burgers using
plastic rounds. Fifth, a moveable, portable pump that pumped
the beans out of the kettle after cooking. Concerning White
Wave, Gary feels that their tempeh is no longer as good as
SUL’s was. Steve Demos did not take the time to learn the
starter or tempeh process properly and he will be in a real
bind when he runs out of crystals and Kronenberg’s culture.
Address: Soyfoods Unlimited, San Leandro, California.
8815. SoyaScan Notes. 1987. Chronology of soybeans,
soyfoods and natural foods in the United States 1987
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Westbrae moves the production of Malteds

to California from Japan.
Jan. The Soy Plant, a tofu cooperative in Ann Arbor,
Michigan, files for Chapter 7 bankruptcy. It is soon
purchased by Bruce Rose of Rosewood Products, Inc.
Feb. Soya Newsletter, a 12-page, bimonthly publication
costing $96/year, is launched by Soyatech of Bar Harbor,
Maine. Publishers are Peter Golbitz and Sharyn Kingma,
former owners of Island Tofu Works. The publication
quickly proves itself to be the world’s best English-language
publication on soyfoods. By October, paid circulation tops
900 in 20 countries.
Feb. American Soybean Association petitions the U.S.
Food and Drug Administration to require food manufacturers
to be more specific in labeling food products that contain
highly saturated imported tropical fats (palm, palm kernel,
and coconut oils). The petition includes results of a
supermarket survey of 1,555 foods containing vegetable oils.
43% of the labels list multiple choice or generic vegetable
oil ingredients which hides from the consumer the fact that
the products contain highly saturated tropical fats. Imported
tropical fats displace the equivalent of oil derived from 171
million bushels of soybeans. Herewith begin the great “Fat
Wars” of 1987-88.
Feb. Lite Lite Tofutti introduced by Tofutti Brands, Inc.
This non-dairy frozen dessert contains only 90 calories per
4-ounce serving. It soon becomes a big hit.
Feb. Ah Soy in Tetra Brik cartons launched by great
Eastern Sun.
Feb. Options trading on futures for soybean oil and meal
opened on Chicago Board of Trade.
March 4. The USDA’s Federal Grain Inspection Service
rules that soybean oil may be used to control grain dust in
elevators. This voids the Barnham patent and opens up a
large potential new market for soy oil, which is in surplus.
March. Great Shake soymilk launched by Noble Soya in
India. Sold in Tetra Brik cartons in mango, strawberry, and
chocolate favors, it is the country’s most heavily promoted
soymilk to date, but gets off to a slow start.
March 16-18. First International Congress on
Vegetarian Nutrition held in Washington, D.C., sponsored
by eight Seventh-day Adventist universities and health care
organizations, and three SDA food companies, plus S.E.
Rykoff/Sexton.
March. Vitasoy Vitabrations, a newsletter, starts being
published by Vitasoy USA.
March 31. Hong Kong Soya Bean Products Co. Ltd.,
makers of Vitasoy, move into a large new plant (370,000
square feet costing $20 million) in the New Territories. Sales
of Vitasoy in 1987 is projected to be 126 million packs.
April 1. Tempehworks, Inc., America’s first major
tempeh producer from Greenfield, Massachusetts, changes its
name to Lightlife Foods, Inc. In recent years, Tofu Pups have
become the company’s bestselling product.
April. Stir Fruity, a non-dairy, nonfermented, soy-based
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yogurt, is introduced by Azumaya Inc. of San Francisco.
Shelf life problems cause the product to be withdrawn,
causing Azumaya to set aside plans for an $800,000 radio
ad campaign in northern California. The product is soon
back on the market, but in limited distribution and with little
promotion. Yet during this year, Azumaya probably passed
House Foods & Yamauchi to become America’s largest tofu
producer.
April. Healthy Times, a bimonthly newsletter, starts
being published by Morinaga Nutritional Foods of Los
Angeles, makers of Mori-Nu long-life silken tofu, for
members of the Mori-Nu Health for Life Club. By Aug. 1988
circulation is up to 10,000; A subscription costs $3 a year.
May 26. Tofutti Brands Inc. and Coca-Cola launch
Cheater’s Delite, a major joint promotion featuring a
90-calorie scoop of Lite Lite Tofutti and a 1-calorie glass
of Diet Coke, special labeling and couponing on 3 million
bottles of Diet Coke, 5 weeks of heavy advertising in New
York, New Jersey and Connecticut, and a Caribbean cruise
sweepstakes.
June. Dr. Jane Gleason of the University of Illinois
goes to Sri Lanka to spend a year studying its soybean and
soyfoods industries.
July 1. Ralston Purina Co. of St. Louis, Missouri,
establishes Protein Technologies International as a whollyowned subsidiary to focus on sales of soy protein for food
uses. The company’s sales of soy protein products were
$139.8 million in 1986.
July. Victor Food Products in Toronto, Canada’s largest
tofu manufacturer, declares bankruptcy. The main cause:
Overexpansion, trying to grow too fast.
Aug. The Barat Bar, an upscale chocolate bar containing
spray-dried tofu instead of dairy products, is launched by
Legume Inc. and extensively promoted. It soon becomes a
big hit.
Aug. Brightsong Foods of Petaluma, California, ceases
operations. Richard and Sharon Rose resign to found a
new company, Rose International, which will be a tofu
development, marketing, and consulting company, rather
than a manufacturer.
Sept. 24. San-J International of Richmond, Virginia,
dedicates the first tamari brewery ever built outside of Japan.
The 40,000 square foot facility with a capacity of 1 million
gallons a year is located in Varina, Virginia. San-J tamari was
first imported to America in 1979.
Sept. 28. Plenty Soya Centre, run by Plenty Canada,
opens in Kandy, Sri Lanka. They will sell as many soyfood
products as possible at a reasonable cost.
Oct. 6. Anti-cholesterol campaign starts. The U.S.
Federal Government and more than 20 health organizations
issue the nation’s first detailed guidelines for identifying and
treating people whose blood cholesterol levels are more than
200 mg per deciliter. The guidelines signal the beginning
of a nationwide health promotion campaign designed to

reduce blood cholesterol to safer levels. This signals exciting
new opportunities to market cholesterol-free soy-based
alternatives to meat.
Nov. Kikkoman Taste, a stylish full-color “quarterly
intercultural forum for the exchange of ideas on food,”
published by Kikkoman Corp. in Tokyo. Its focus is on
shoyu in international cuisine.
* During this year of the great vegetable oil wars, the
ASA launched an all-out no-holds-barred campaign to
educate Americans of the health dangers of tropical fats
(palm and coconut oil; which succeeded) and to require such
products to be clearly labeled (which failed).
* This year the world’s population passed 5 billion. It is
increasing by a record 80 million people a year, so that every
3 years the equivalent of one United States’ full of people is
added to the population of planet Earth. Continued.
8816. Annunziato, M.E.; Mahoney, R.R. 1987. Partial
purification and characterization of alpha-galactosidase from
Aspergillus oryzae. J. of Food Biochemistry 11(4):263-77.
Dec. [26 ref]
• Summary: A crude extract of alpha-galactosidase was
obtained by fermenting Aspergillus oryzae on wheat bran. It
was purified 35 times by ethanol precipitation, gel filtration,
and ion-exchange chromatography. The final preparation was
free of protease activity but contained invertase activity. The
pH and temperature optima were 4.0 and 60ºC respectively.
Using this enzyme, more than 80% of the oligosaccharides in
soymilk were hydrolyzed after 3 hours at 50ºC using 0.113
PNPG (p-nitrophenyl alpha-D-galactopyranoside) units
per milliliter of soymilk. Address: Dep. of Food Science
& Nutrition, Massachusetts Agric. Exp. Station, Univ. of
Massachusetts, Amherst, MA 01003.
8817. ASA Member Letter. 1987. Soyoil demand up in U.K.
Nov/Dec. p. 2.
• Summary: “In the United Kingdom, ASA’s [American
Soybean Association’s] Targeted Export Assistance (TEA)
program garnered a 16% increase in consumer demand for
soyoil during the first 6 months of 1987. The TEA program
advertised the nutritional and economic value of soyoil in
major consumer magazines and in publications aimed at
supermarket and food service distributors. ASA marketing
studies show consumers in the U.K. place a high value on
cost when purchasing vegetable oils.”
Note: TEA funds come from USDA’s Foreign
Agricultural Service.
8818. Bodwell, C.E.; Miles, C.W.; Morris, E.R.; et al. 1987.
Long-term consumption of beef extended with soy protein by
men, women, and children. II. Effects on iron status. Plant
Foods for Human Nutrition 37(4):361-76. Dec. [20 ref]
• Summary: Fortification of the soy products with iron
did not improve the iron status of the subjects. The author
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concluded that consumption of beef extended with soy
protein at the levels tested would not appear to impose a risk
in military men and women or in school lunch participants.
Address: 1-3. USDA, ARS, Energy and Protein Nutrition
Lab. and Vitamin and Mineral Nutrition Lab., Beltsville
Human Nutrition Research Center, Beltsville, Maryland
20705.
8819. Carter, Thomas E., Jr. 1987. Genetic alteration of seed
size: Breeding strategies and market potential. In: Dolores
Wilkinson, ed. 1987. Proceedings of the 17th Soybean Seed
Research Conference 1987. Washington, DC: American Seed
Trade Association. vii + 114 p. See p. 33-45. Held 9-10 Dec.
1987 in Chicago, Illinois. [21 ref]
• Summary: Contents: Introduction. Soyfood market size.
Soyfood market trends–short and long range. Premiums and
acreage, the breeder’s perspective. Breeding special varieties.
Future breeding goals. Conclusions.
“The expanding soyfood markets in Japan and the
U.S. have generated considerable interest among American
soybean producers in recent years. More than 60% of the
soybeans used in these markets are grown in the U.S.”
Table 1 (p. 34) shows “Soybean consumption as
soyfoods in Japan and the U.S.” In Japan about 851,000
metric tons of soybeans are used to make soyfoods such
as tofu (532,000), miso (180,000), natto (99,000), soymilk
(12,000), and soy sauce (5,000 [plus large amounts of
defatted soybean meal]). Large-seeded soybeans grow in
the U.S. have found acceptance in making tofu and soymilk,
capturing 81 and 100% of the raw soybean sales respectively
for these products.
“In survey results, 39 of 43 public breeders and 44
or 67 private breeders responded to questions regarding
the breeding of specialty varieties. Twenty-four breeders
reported that they are maintaining 36 separate projects
for large- and small-seeded varieties (Table 3). Public and
private breeders are represented equally in this effort with the
majority of these projects underway in the Midwest. Eight
public and eight private programs are developing varieties
specifically for tofu while 13 public and 7 private programs
are developing varieties for natto. One public breeder was
interested in soy milk varieties but considered varieties for
tofu and soymilk as the same. One private and two public
breeders are interested in large-seeded garden types for the
fresh market in urban areas with large oriental populations.
One public and one private breeder expressed interest in
small-seeded varieties for sprouts. Soybean sprouts are
primarily a Korean soyfood; and, Koreans buy U.S. soybeans
for making sprouts in some years.” Address: Research
Geneticist, USDA-ARS, North Carolina State Univ., Raleigh,
NC. Phone: 919-737-2734.
8820. Food Protection Report. 1987. Refrigeration is a
problem with water-packed tofu. Dec. p. 5. [3 ref]

• Summary: USDA researchers have identified four
pathogens, including salmonella, that will grow in waterpacked tofu unless it is refrigerated at 41ºF (5ºC) or below.
An aseptically packaged type of tofu is available [Mori-Nu].
For technical information contact Dr. H.L. Wang at USDA or
Morinaga Nutritional Foods in Los Angeles.
8821. Hesseltine, C.W. 1987. Re: Retirement and current
work. Letter to William Shurtleff at Soyfoods Center, Dec.
16. 1 p. Handwritten, with signature.
• Summary: “Last Feb. 28 [1987] I retired from the
Northern Regional Research Center after almost 38 years of
government and military services. At the time of retirement I
was appointed as a consultant to the Center. This gives me an
office and some secretarial help. I am always at work writing
from 8 to 12 [a.m.] but its nice not to be tied to a schedule
or to a fixed research program. One review I’m working on
is how technology gets transferred between the U.S. and
developing countries and the reverse to it. I intend to keep
working as a scientist and have a number of reviews and a
little original research to write up.
“All of us stayed well and enjoyed vacations in Iowa
and California. Rise [Rose?], our youngest daughter, who
lives in Peoria, expects to have her baby in January. This will
make 4 grandchildren. Saum, who lives with us, is in the 5th
grade and maintains almost a straight A average.” Address:
Peoria, Illinois.
8822. Lykken, G.I.; Hunt, J.R.; Nielsen, E.J.; Dintzis, F.R.
1987. Availability of soybean hull iron fed to humans in a
mixed, western meal. J. of Food Science 52(6):1545-48.
Nov/Dec. [20 ref]
• Summary: Soybean hulls, ground to a fine powder, can be
a useful source of iron for partial enrichment of bread and
cereal products. Iron from hulls was as biologically available
as available as ferrous sulfate. Address: 1-3. USDA-ARS
Grand Forks Human Research Center, Grand Forks, North
Dakota 58202.
8823. Marley, C.F. 1987. Fill ‘er up with soyoil? Scientists
work to refine veg oil fuel. Soybean Digest. Dec. p. 8h.
Reprinted in Feb. 1988, p. 48e.
• Summary: “Soyoil methyl ester (SME), a fuel produced
from soybean oil and methanol, has been the subject of
exhaustive and continuing study by USDA and university
scientists” in diesel engines. SME is produced by
transesterification, according to Carroll Goering, an ag
engineer at the University of Illinois in charge of SME
testing.
To produce SME, “1 pound of methanol reacts with
9 pounds of soyoil to produce 1 pound of glycerol and 9
pounds of SME.” To estimate SME’s cost, take a given price
of soyoil, 17 cents per pound, multiply it by 7.6 pounds per
gallon and add the methanol at 6.6 cents per pound. This
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gives a SME price of $1.36/gallon. Also, it becomes acidic
during storage. An illustration shows an old fashioned
gasoline pump with a large soybean on the top and a sign
that reads: “Contains soy oil.”
Note 1. This is the earliest document seen (Sept. 2007)
that contains the term “methyl ester” (or “methyl esters”), or
the term “soyoil methyl ester,” or the abbreviation “SME” in
connection with diesel fuel made from soybean oil.
Note 2. This is the earliest English-language document
seen (May 2007) that contains the term “veg oil,” or with this
term in the title.
8824. Morris, E.R.; Bodwell, C.E.; Miles, C.W.; et al. 1987.
Long-term consumption of beef extended with soy protein by
children, women and men. III. Iron absorption by adult men.
Plant Foods for Human Nutrition 37(4):377-89. Dec. [28 ref]
• Summary: Consumption of soy-extended beef should have
no detrimental effect on the iron status of adult men when
consumed in a mixed diet at the levels used in the study.
Address: 1-3. USDA, ARS, Energy and Protein Nutrition
Lab. and Vitamin and Mineral Nutrition Lab., Beltsville
Human Nutrition Research Center, Beltsville, Maryland
20705.
8825. Sessa, D.J.; Ghantous, P.E. 1987. Chemical
inactivation of soybean trypsin inhibitors. J. of the American
Oil Chemists’ Society 64(12):1682-87. Dec. [29 ref]
• Summary: Metabisulfite plus glutaraldehyde inactivated
Kunitz trypsin inhibitor (TI) better than either one alone,
while bisulfite alone best inactivated TI in soy meal extract.
Address: Northern Regional Research Center, ARS/USDA,
Peoria, Illinois.
8826. SoyaScan Notes. 1987. New Trend: Rebirth of interest
in research on industrial utilization of soybeans–based on the
early concept of chemurgy (Overview). Dec. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: As early as 980 A.D. the Chinese were using
soy oil, mixed with tung oil, for caulking boats. It was
widely used as an illuminant in homes and temples lit with
wicked oil lamps, until the 1920s, when it was replaced by
kerosene. By the 1920s it was widely used in China to make
soft soaps (that were known for their ability to give a good
lather in hard water), lacquers, paints, printing inks, and
waterproof cloths and umbrellas.
By the 1500s, soybean cake began to be widely used in
China as a fertilizer, primarily as a source of nitrogen and
organic matter, but also for its content of phosphorus and
potassium.
The earliest document seen that mentions industrial
uses of soybeans in the West appeared in 1880, when L.C.
Bryan, an American, noted that soy oil could be used as a
substitute for linseed oil in paints, or be burned in lamps. In
1909 soybeans were first imported in significant quantities

to Europe; they were purchased solely for their oil, most of
which was made into soap. The world’s first use of soy oil to
make soap was in 1909 in England or Sweden. Manchuria
was also soon using large amounts of soy oil in soaps. In
1909 Goessel, a German, developed and patented the first
rubber substitute from soy oil. That same year, Henry A.
Gardner of the Paint Manufacturers Assoc. of the U.S.
began extensive research on the use of soy oil to partially
replace linseed oil in paints and varnishes. In 1912 Beltzer,
a Frenchman, developed a soy protein plastic, Sojalithe,
which he soon produced commercially on a large scale.
By 1916 the main use of soy oil in America was in soaps,
where it replaced cottonseed oil. In 1917 Satow, a Japanese,
published the first of many articles from that country on the
use of soybean proteins to make plastics.
The heyday of interest in industrial utilization of
soybeans took place in America during the 1930s and Great
Depression, spurred largely by the work of Henry Ford
(who began focusing on soybean research in Dec. 1931), the
Farm Chemurgic Council (founded in 1935), the Chemurgic
movement, and the U.S. Regional Soybean Industrial
Products Laboratory (founded 1936 at the University of
Illinois). The goal was to make industrial products from farm
crops to help depressed farmers. The soybean was one of the
great success stories of the Chemurgic movement. In 1933,
the peak year percentage-wise, a remarkable 70% of all soy
oil in the USA went into industrial, non-food uses–primarily
paints and varnishes, followed by soaps, linoleum, and
oilcloth. Large amounts of soy flour were made into plywood
glue, especially by the I.F. Laucks Co. In 1936, the peak year
for publications, some 59 publications on industrial uses
appeared. In 1935 the Glidden Co. in Chicago built the first
small plant for production of industrial grade soy protein
isolate, which they called “Alpha” protein.
Active work in this field accelerated during World War
II, when soybeans were used to make products that were
in short supply. In 1941, after imports of tropical oils from
Southeast Asia had been suddenly cut off by the Japanese
military, use of soy oil in industrial products skyrocketed to
its historical peak in absolute terms; 74.25 million lb were
used that year. Of this, 56% was used in paint and varnish,
and 33% in soap. But by 1944 industrial uses of soy oil had
fallen to only 17 million lb. During the 1950s, a period of
huge surpluses for most U.S. farm crops (and of predicted
soybean surpluses... which never materialized), research
focused on industrial products that could alleviate the
surpluses. During the 1960s, as surpluses disappeared, the
concern for world hunger and protein shortages grew, and
petroleum came to dominate industrial utilization, research
switched from utilization to production.
This focus continued until the mid-1980s, when foreign
soybean competition, largely from Latin America, and huge
surpluses of soy oil led to a rebirth of interest in research
on soybean utilization, especially industrial utilization, that
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could lead to new value-added products for new markets.
Promising applications included soy oil for printing inks,
dust suppressants, diesel fuels, and the like.
There was little interest, however, in food utilization
research (other than soy oil) in the U.S. since the total
amount of soybeans used in foods was still quite small, and
soybean farmers feared that the resulting products would
compete with meat and dairy products, which require the use
of more soybeans.
8827. Hesseltine, C.W. 1987. Solid state fermentation–An
overview. International Biodeterioration 23:79-89. [9 ref]
• Summary: Since ancient times many solid state
fermentations have utilized fungi and bacteria, almost
always in mixed culture. The discovery and development of
penicillin led to extensive use of liquid fermentations using
actinomycetes and fungi, and also led to subsequent neglect
of research on solid state fermentations and the use of mixed
cultures.
Discusses the types of solid state fermentations,
modern versus ancient fermentations (solid state and liquid),
methods and equipment used in solid state fermentations,
inoculum used, advantages and disadvantages of solid state
fermentations. Disadvantages include: need to control excess
heat buildup, need for equipment to monitor temperature,
pH, oxygen and carbon dioxide levels. Address: USDA/
NRRC, Peoria, Illinois 61604. Phone: 309-685-4011.
8828. Wang, Hwa L. 1987. Technical aspects of whole
soybean use. In: Jacqueline Dupont and Elizabeth M.
Mosman, eds. 1987. Cereals and Legumes in the Food
Supply. Ames, Iowa: Iowa State Univ. Press. See p. 97-118.
Proceedings of the Iowa State Univ. Nutritional Science
Council Symposium, “Roles of Cereals and Legumes in the
Food Supply.” 1983. [33 ref]
• Summary: Contents: Introduction. Traditional uses of
whole soybeans as food. Hydration of whole soybeans. Tofu.
Tempeh. This article focus mostly on to tofu and tempeh,
which are made by two simple processes for converting
soybeans into interesting and attractive foods.
Table 8.1 lists 6 Oriental nonfermented soybean foods,
and Table 8.2 lists 6 Oriental fermented soybean foods.
Address: Northern Regional Research Center, Peoria,
Illinois.
8829. Beuchat, Larry R. 1987. Food and beverage mycology.
2nd ed. New York, NY: Van Nostrand Reinhold. xiii + 661 p.
Illust. Index. 23 cm. [20+ soy ref]
• Summary: Contents: Contributors. Foreword. Preface.
Classification of food and beverage fungi, by E.S. Beneke
and K.E. Stevenson. Relationships of water activity to fungal
growth, by Janet E.L. Corry. Fruits and fruit products, by
D.F. Splittstoesser. Vegetables and related products, by
R.E. Brackett. Meats, poultry, and seafoods, by James M.

Jay. Dairy products, by Elmer H. Marth. Field and storage
fungi, by C.M. Christensen. Bakery products, by J.G. Ponte,
Jr. and C.C. Tsen. Traditional fermented food products,
by L.R. Beuchat. Alcoholic beverages, by G.G. Stewart.
Edible mushrooms, by W.A. Hayes. Poisonous mushrooms,
by Donald M. Simons. Fungi as a source of protein, by
A.J. Sinskey and C.A. Batt. Fungal enzymes and primary
metabolites used in food processing, by R. Bigelis and
L.L. Lasure. Mycotoxins, by N.D. Davis and U.L. Diener.
Methods for detecting mycotoxins in food and beverages,
by L.B. Bullerman. Methods for detecting fungi in foods
and beverages, by B. Jarvis and A.P. Williams. Appendix.
Regulatory action levels for mold defects in foods.
Chapter 9, “Traditional fermented food products, has
a section on koji and a long section on fermented soybean
foods that discusses: Shoyu, miso, natto (incl. itohiki-natto,
yukiwari-natto, and hama-natto / hamanatto; called tu su by
the Chinese and tao-si by the Filipinos), sufu, meitauza, and
témpé [tempeh]
Tables show: (9.1) Some fermented foods of fungal
origin. For each food is given: Product name, geography,
substrate, microorganisms, nature of product, and product
use. Soy-related products include: Chee fan, Chinese
yeast, Hamanatto, kecap, kinema, ketjap, meitauza, meju,
miso (incl. chiang, jang, doenjang, tauco, tao chieo), natto,
soybean milk, soy sauce (incl. chiang-yu, shoyu, toyo,
kanjang, kecap, see-ieu), sufu (tahuri, tao-kaoan, tao-juyi), tao-si, taotjo, tauco and témpéh. Address: Dep. of Food
Science, Agric. Exp. Station, Univ. of Georgia, Experiment,
GA 30212.
8830. Dep. of Health and Human Services, USDA. 1987.
Assessment of the existing scientific literature and research
on dietary calcium and its importance in human health and
nutrition. Washington, DC. 225 p. [1256* ref]
• Summary: A report to the Congress pursuant to the Food
Security Act of 1985, P.L. 99-198, Subtitle B, Section 1453.
References are from 1948. Title page lists as Dec. 1986, but
it is copyright 1987. Address: Washington, DC.
8831. Kogan, Marcos; Turnipseed, Samuel G. 1987. Ecology
and management of soybean arthropods. Annual Review of
Entomology 32:507-38. [225 ref]
• Summary: This review of the literature lists a large number
of insect pests. “Soybean entomology was in its infancy
when we wrote our first review ten years ago. That review
included 264 references from the SIRIC (Soybean Insect
Research Information Center, Univ. of Illinois) database of
about 700 papers on soybean entomology at the end of 1975.
SIRIC is again our primary bibliographic resource; in 1986
it has provided a database of nearly 5000 references.” Fig.
1, a combination bar chart and line graph, shows that the
growth of the literature on soybean entomology has followed
the expansion of the crop worldwide. Address: 1. Office
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of Agriculutral Entomology, Univ. of Illinois and Illinois
Natural History Survey, Champaign, Illinois 61820; 2. Dep.
of Entomology, Clemson Univ., Edisto Experiment Station,
Blackville, South Carolina 29817.
8832. Miles, C.W.; Bodwell, C.E.; Morris, E.; Ziyad, J.A.;
Prather, E.S.; Meetz, W.; Canary, J.J. 1987. Long-term
consumption of beef extended with soy protein by men,
women, and children. I. Study design, nutrient intakes,
and serum zinc levels. Plant Foods for Human Nutrition
37(4):341-59. [25 ref]
• Summary: Serum zinc levels were not significantly
affected when the subjects consumed beef extended with soy
protein for 180 days. Zinc fortification of the soy protein did
not make a significant difference in serum zinc levels of the
subject and was probably unnecessary. Address: USDA ARS,
Energy and Protein Nutrition Lab., and Vitamin and Mineral
Nutrition Lab., and Human Nutrition Research Center,
Beltsville, Maryland.
8833. Soy Protein Council. 1987. Soy protein products:
Characteristics, nutritional aspects and utilization.
Washington, DC. vii + 43 p. No index. 28 cm. [96 ref]
• Summary: Contents: Preface. Introduction: Historical
aspects. Importance of soy protein products. Definitions
and methods of preparation. Protein quality and human
nutrition. Health and soy protein. Functionality. Uses in food
systems. Regulations regarding usage. Economics. Future
considerations. Bibliography.
Provides an overview of the key benefits of soy
protein products. The Soy Protein Council (named Food
Protein Council from 1971-1981) is a trade association
representing three processors of soy protein products:
Archer Daniels Midland Co. (Decatur, Illinois), Cargill, Inc.
(Minneapolis, Minnesota), and Central Soya Co. Inc. (Fort
Wayne, Indiana). The Council acknowledges with gratitude
comments received from the following specialists in this
field: John Erdman, Lawrence A. Johnson, Irvin E. Liener,
Edmund W. Lusas, Walter J. Wolf, Endre F. Sipos, and Keith
J. Smith.
“The industry that produces soy protein products for
human consumption has grown enormously since the late
1950s. Current production is about 1 billion [1,000,000,000]
pounds of protein products for human consumption per year
in the United States–or about 4-5 pounds per person.” This
includes soy flours and grits. Address: 1255 Twenty-Third
St., N.W., Washington, DC 20037. Phone: 202-467-6610.
8834. Veech, Joseph A.; Dickson, Donald W. eds. 1987.
Vistas on nematology: A commemoration of the twenty-fifth
anniversary of the Society of Nematologists. Hyattsville,
Maryland: Society of Nematologists. xviii + 509 p. Index. 26
cm. [500+* ref]
• Summary: A series of papers on nematology. Address: 1.

Cotton Pathology Lab., USDA ARS, College Station, Texas;
2. Dep. of Entomology and Nematology, Univ. of Florida,
Gainesville.
8835. Frankel, E.N.; Warner, K.; Klein, B.P. 1988.
Flavor and oxidative stability of oil processed from null
lipoxygenase-1 soybeans. J. of the American Oil Chemists’
Society 65(1):147-50. Jan. [19 ref]
• Summary: Quality evaluation was based on sensory
evaluations and on capillary gas chromatographic analyses
of volatiles of the extracted crude, partially processed, and
refined, bleached, and deodorized oil from special soybeans
lacking lipoxygenase-1 and from normal (Century) soybeans.
No significant differences were found in either flavor quality
or flavor stability based on total volatiles, and in analyses for
2,4-decadienal. Therefore, factors other than lipoxygenase-1
appear to affect the food quality of soybean oils and meals.
Thermal tempering was found to play an important role in
producing good quality flour from both types of soybeans.
Address: 1-2. Northern Regional Research Center, ARS/
USDA, Peoria, Illinois; 3. Dep. of Foods & Nutrition, Univ.
of Illinois, Urbana, IL 61801.
8836. Health Foods Business (Elizabeth, New Jersey). 1988.
Potential for pathogens in water-packed tofu. Jan. p. 28.
• Summary: “The USDA recently identified four pathogens–
including those causing botulism and Salmonella–that
have the potential to contaminate water-packed tofu if it is
improperly refrigerated, said a press release by Morinaga
Nutritional Foods.
“Because pasteurization occurs after packaging, heatresistant, spore-forming bacteria may remain viable, said the
USDA. These bacteria can grow if the tofu is not properly
refrigerated or if it remains on the shelf too long.
“During aseptic packaging, however, noted the release,
the tofu is treated to extremely high heat for a short amount
of time before packaging. This is said to kill all bacteria
including the heat-resistant spores. The package is then
hermetically sealed to ensure product safety and extend shelf
life.
“According to Art Mio, national sales director for the
company, ‘In addition to monitoring expiration dates on
water-packed tofu, retailers can identify possible unsafe
packages by watching for discolored water or taking note
of consumers who complain of sour taste, an indication of
bacteria growth.’
“Recommended storage temperature for water-packed
tofu is not higher than 41 degrees Fahrenheit, stated the
release.
“’It’s just a matter of what tofu is and how it needs to be
handled,’ remarked Mio.”
8837. Johnson, Kirk. 1988. The hidden food lobby [USDA].
East West. Jan. p. 62-68.
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• Summary: “At the request of Congress, the U.S.
Department of Agriculture (USDA) is helping the dairy
industry sell its products through industry-financed
promotional campaigns. The USDA is also overseeing the
promotional work of the beef industry, the egg industry, and
the pork industry.”
“There are two key issues here: USDA-sanctioned
promotion of food that’s not particularly good for us, and
its failure to promote food that is. These problems raise
troubling questions about whether the government should be
involved in the food promotion business at all.”
“It was the Agriculture Marketing Agreement Act of
1937, a law designed to ensure the orderly movement of
farm products from soil to kitchen table. This and a number
of subsequent laws gave the USDA the authority to write
marketing orders, regulations that detail how and when
products are to be sold. A marketing order might specify, for
example, that no more than 50,000 crates of Nebraska corn
may enter the market during any single week.”
“Whereas the 1930s and 1940s versions were designed
primarily to regulate supply, the marketing orders of the
1970s and 1980s seek to stimulate demand.”
“The beef industry began 1987 with a $29 million
advertising blitz designed to coax cholesterol-wary
consumers back to steak. The ads used the theme ‘Real Beef
for Real People...’ Beef is the largest source of saturated fat
in the average American’s diet... Pork is the second largest
contributor of fat and saturated fat in the American diet.
Two-thirds of the pork in the U.S. is sold as high-fat hot
dogs, luncheon meats, and sausages.”
“The closest the USDA has come to institutionalizing
its interest in organic farming generally was in 1980, when
the Carter Administration established a USDA office to
coordinate the Department’s research on organic farming
methods. The office was staffed by exactly one scientist
and one secretary–from a payroll of 8,000 employees–and
it lasted only until a personnel cutback under the Reagan
Administration eliminated it.”
8838. Mangold, Grant. 1988. Bytes & beans [AgCites
software database]. Soybean Digest. Jan. p. 36.
• Summary: AgCites software in Madison, Wisconsin,
reports, “While early predictions about the use of computers
on the farm did not materialize, more and more people are
quietly using them every year.” And software availability has
increased dramatically.
“AgCites contains more than 1,880 citations about
agricultural software... The database lists ag software by
program name, vendor, price, machine types, date of last
update and product description.”
AgCites lists software in several categories, with
accounting and budgeting grabbing the biggest share at
760 listings. Crop management software has been slower
to develop, but now totals 415 listings, says Brannstrom.

“Apple and IBM-compatible computers have evolved as
the two most common machines supported by software
developers.”
North Central Computer Institute, 667 WARF Office
Building, 610 Walnut St., Madison, WI 53705, or phone
608/263-4791.
Talk with Arlin Brannstrom. 1990. Jan. 22. This
database, which originated at Michigan State Univ., now has
listings for about 1,900 ag software programs, including 29
that relate specifically to soybeans. A search costs $20.00
prepaid. The earliest ag software programs that ran on PCs
were introduced in about 1979-80; they were ag accounting.
Before that, agricultural experiment stations had programs
for agricultural decision making that were on mainframe
computers and available to farmers on a time sharing basis.
8839. Peterson, Charles L.; Auld, Dick L.; Korus, Roger A.
1988. Use of vegetable oil as a fuel in time of emergency.
University of Idaho, College of Agriculture, Agricultural
Experiment Station, Miscellaneous Series No. 111. 11 p. Jan.
• Summary: Contents: Introduction. Summary.
Recommendations. Selecting a vegetable oil type. Extracting
and processing vegetable oil. Vegetable oil storage. Short
term engine performance. Long term engine performance.
Indirect injection engines. Starting and stopping on
diesel fuel. Transesterification. On-farm ester production.
Production of methyl ester of winter rape oil. Potential
production of vegetable oil in comparison to diesel use.
“About the authors” is given on the rear cover. Address: 1.
Prof. of Agricultural Engineering; 2. Prof. of Plant Science;
3. Prof. and Chairman, Dep. of Chemical Engineering. All:
Univ. of Idaho, Moscow.
8840. Brandon, David L.; Bates, Anne H.; Friedman,
Mendel. 1988. Enzyme-linked immunoassay of soybean
Kunitz trypsin inhibitor using monoclonal antibodies. J. of
Food Science 53(1):102-06. Jan/Feb. [37 ref]
• Summary: An enzyme-linked immunoassay (ELISA)
for the Kunitz trypsin inhibitor (KTI) of soybeans was
developed using monoclonal antibodies derived from mice.
The new immunoassay should have widespread utility in
monitoring residual levels of KTI in processed soy products
such as infant formulas and in plant breeding studies.
Soybeans contain two major classes of protease inhibitors,
Kunitz trypsin inhibitor (KTI) and the double-headed
Bowman-Birk trypsin and chymotrypsin inhibitor (BBI),
and both KTI and BBI exist as several isoforms, which are
derived from different genes or are produced by proteolysis.
Address: USDA-ARS, Western Regional Research Center,
800 Buchanan St., Albany, California 94710.
8841. Emken, E.A. 1988. Nutritional value of soybean oil
compared to other fats and oils. In: L. McCann, ed. 1988.
Soybean Utilization Alternatives. St. Paul, MN: Univ. of
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Minnesota Center for Alternative Crops and Products. vi +
429 p. See p. 189-202. [56 ref]
• Summary: Discusses: Production and consumption of fats
and oils. Composition and atherogenicity of fats and oils.
Hydrogenated oils. Minor constituents. Omega-3 fatty acids.
Soybean oil has a high 18:2w6 content, contains the omega-3
fatty acid (18:3w3) as does Canola, and has about the same
amount (10-11%) of 16:0 as corn oil. Thus, the ratio of
saturated: oleic: omega-6: omega-3 fatty acids in soybean oil
compares favorably.
Some of the health benefits reported to be associated
with oils containing omega-3 fatty acids include: Lower
serum cholesterol levels, lower serum triglyceride levels,
lower blood pressure, lower platelet aggregation, improved
learning and memory, visual acuity, immuno response,
decrease in cancer cell growth, decrease in heart disease
mortality. A current question is “Does the 18:3w3 fatty acid
in soybean oil have health benefits similar to the fish oil
omega-3 fatty acids? Both 18:2w6 and 18:3w3 are essential
fatty acids because humans cannot synthesize a delta 12
double bond. Human requirements for 18:3w3 have been
estimated at 0.5% to 1.0% of calories and/or 300 to 400 mg/
day. The requirement for 18:3w3 is considered to be highest
for infants due to the rapid growth of brain and nerve cells.
There is considerable evidence that the body regulates
the fatty acid composition of cell membranes and lipid
levels and that this regulation is genetically controlled. Thus,
in normal individuals, varying the fatty acid composition
of the dietary fat would be expected to have much less
impact on health than suggested by advertisements in the
lay press. Certainly there is a dietary fatty acid ratio that
will produce optimal health benefits but humans have the
ability to selectively use the various fats in the diet to meet
requirements and to compensate for a wide variation in
dietary fatty acid intake. In the U.S., soybean oil supplies
an estimated 1.7 g of 18:3w3 per person per day (ca. 0.6%
of the total calories) which is sufficient to meet normal
requirements. Address: Vegetable Oil Research, NRRC,
Peoria, Illinois.
8842. Kapusta, George. 1988. Soybean oil as a carrier and
adjuvant for pesticides. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
267-72.
• Summary: Discusses: Classes and quality of soybean oil.
Types and uses of soybean and other oils. Soybean oil as a
soil herbicide carrier. Soybean oil as a carrier and adjuvant
for postemergence herbicides. Soybean oil as a carrier
for insecticides. Soybean oil as a carrier for fungicides.
Current research with soybean oil. Environmental and health
concerns. Economics/grower commitment. Potential market
for soybean oil.
Using petroleum oil for various pest control applications

has been known for many years. The use of crop origin oils
such as soybean oil is much more recent, dating primarily
to the early 1970’s. The American Soybean Association
was influential in organizing and stimulating a considerable
amount of research with soybean oil for pesticide application
from 1982-1984. Researchers from about a dozen state
universities, the USDA, and industry conducted many
studies on a least eight aspects of these types of uses. “The
optimism generated at the 1983 and 1984 Ag-Chem Uses of
Soybean Oil has not fully materialized.” Soybean oil has not
displaced petroleum as the dominant adjuvant.
All or a majority of the soybean oil used in the
application of pesticides is once-refined oil. But it must
be further modified by adding 5-20% surfactants to create
what is called “soybean oil concentrate.” The addition of the
surfactant increases the efficacy of the soybean oil so that
the volume of the additive can be reduced from one gallon to
one quart per acre.
“Virtually all selective postemergence herbicides
applied on soybeans, cotton, and several other crops include
one quart per acre of an oil as an adjuvant.” “The value
of adjuvants is that they decrease the surface tension of
spray droplets resulting in better retention on, and coverage
of weed leaves. Adjuvants also solubilize and soften the
cuticle, increasing penetration of the herbicide into the leaf.
They also may increase translocation of the herbicide in the
plant.” The most promising market is as an adjuvant system
for cotton insecticides. Approximately 40% of the U.S.
soybean acreage is treated with one or more postemergence
herbicides.
Note: Talk with Prof. Kapusta. 1990. April 10. Soy oil
used as a carrier or adjuvant for pesticides is in a non-drying
form. Address: Dep. of Plant and Soil Science, Southern
Illinois Univ.
8843. Kuo, Tsung Min; VanMiddlesworth, Jody F.; Wolf,
Walter J. 1988. Content of raffinose oligosaccharides and
sucrose in various plant seeds. J. of Agricultural and Food
Chemistry 36(1):32-36. Jan/Feb. [25 ref]
• Summary: Among the seeds of 29 different crops
examined, cotton, garden peas, soybean, cowpea, and alfalfa
contained more than 50 mg of raffinose saccharides per gram
of defatted meal. During germination, some of the raffinose
present in the cotyledons of dormant seeds was directly
hydrolyzed during the “germination process to produce
sucrose, which was then transported to the embryonic
axes for further metabolism.” Address: Northern Regional
Research Center, Peoria, Illinois 61604.
8844. Laszlo, Joseph A. 1988. Content and stability of
ferrous iron in soybean hulls. Cereal Chemistry 65(1):20-23.
Jan/Feb. [40 ref]
• Summary: Soybeans hulls are a rich source of highly
bioavailable iron. This appears to be the result of
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the presence of stable Fe(II) in this tissue. The poor
bioavailability of iron from most plant-derived food sources
is generally attributed to the presence of iron-binding
moieties such as phytic acid and dietary fiber, as well as to
the overall insolubility of ferric hydroxides. An apparent
exception is the iron present in soybean seed coats (hulls),
which contain no phytic acid. Although the soybean hull
represents only about 8% of the bean’s mass, it contains
about one-third of its iron. Address: Northern Regional
Research Center, Agricultural Research Service, USDA,
Peoria, Illinois 61604.
8845. Laszlo, Joseph A. 1988. Content and bioavailability of
minerals in soybean hulls. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
333-41. [22 ref]
• Summary: Discusses: Materials and methods: Sample
preparation, mineral-building measurements, ferric and
ferrous iron analysis. Results and discussion: A model for
mineral-binding, mineral-binding in the stomach, mineralbinding in the small intestine, properties of the iron in
soybean hulls. Address: Northern Regional Research Center,
Peoria, Illinois 61604.
8846. Lawrence, A.L.; Castille, F.L. 1988. Use of soybean
meal in shrimp feeds. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
417-18.
• Summary: This study evaluates the nutritional response
of shrimp to the replacement of fish and shrimp-head meal
in shrimp feeds with soybean meal, and the effects on this
response due to the size and species of shrimp, and the
protein level of the feed. Although soybean meal is the basis
for commercial catfish feeds, most commercial feeds for
shrimp use high levels of marine animal meals. The use of
soybean meal in shrimp feeds can greatly reduce the feed
costs without reducing either growth or survival. Address:
Shrimp Mariculture Project, Texas Agric. Exp. Station, Texas
A&M Univ. System.
8847. Lusas, E.W.; Rhee, K.C.; Watkins, L.R. 1988.
Processing methods to modify soybean components. In: L.
McCann, ed. 1988. Soybean Utilization Alternatives. St.
Paul, MN: Univ. of Minnesota Center for Alternative Crops
and Products. vi + 429 p. See p. 143-55. [26 ref]
• Summary: Discusses: Challenges to achieving
improvements in soybeans. Purity and uniformity. Whole
soybeans. Changes in components during processing: Fiber,
protein, oil. Phospholipids: Carbohydrates, phytic acid, other
factors affecting nutrition. Soybean fractions as sources of
industrial materials. Address: Food Protein Research and
Development Center, Texas A&M Univ. System, College

Station, TX 77843-2476.
8848. Mounts, T.L. 1988. Edible soybean oil products. In:
L. McCann, ed. 1988. Soybean Utilization Alternatives. St.
Paul, MN: Univ. of Minnesota Center for Alternative Crops
and Products. vi + 429 p. See p. 43-56. [38 ref]
• Summary: Discusses: Soybean oil processing:
Degumming, refining, bleaching, deodorization,
hydrogenation. Food uses of soybean oil: Salad and cooking
oils, margarines, shortenings, lecithin.
The first significant milestone in research was the
development of objective methods to assess flavor and
odor. The benefit of a given processing treatment could now
be reliably assessed by a taste panel, rather than relying
on the judgment of a single expert. Use of this technique
identified the susceptibility of soybean oil to deterioration
catalyzed by trace metals, i.e. 0.3 ppm of iron and 0.01 ppm
of copper. Industry responded by the removal of brass valves
in refineries and installation of stainless steel deodorizers.
Off-flavors in soybean oil were determined to result from
oxidative deterioration and industry responded by blanketing
oils with inert gas, i.e. nitrogen, at all high-temperature steps
and in final packaging.
Citric acid added to oil in the deodorizer was found
to retard the flavor deterioration of soybean oil and the
industry immediately adopted metal deactivation. Today
every pound of soybean oil product is protected by citric
acid or some other metal deactivator. Early in the 1950’s,
taste panel research identified the precursor of soybean oil
off-flavors as the 7% linolenic acid component, which was
highly susceptible to oxidation. The immediate solution to
linolenic acid removal was the use of catalytic hydrogenation
using nickel catalysts. This reaction in combination with a
winterization process produced soybean salad oil containing
only 3% linolenic acid and was marketed in the early
1960’s as a “specially processed soybean oil”. This product
essentially captured the U.S. edible oil market in the next
few years.
More recent research has shown that: (1) Antioxidants
are ineffective for enhanced storage stability of soybean oil–
salad/cooking oils are now formulated without antioxidants;
(2) Unhydrogenated oils are stable during storage and use
at room temperatures–leading to the marketing of “natural”
soybean salad oils; (3) Soybean salad and cooking oils are
stable when packaged in plastic containers–the industry
rapidly eliminated glass bottles.
Other research have significant potential for future
industrial response is (1) The use of ultrasonic energy during
hydrogenation which permits major reduction in the amount
of nickel catalyst used in the process, and (2) Addition of
ppm quantities of beta-carotene to finished soybean oil for
enhanced stability to light initiated flavor deterioration.
Finally, the most recent milestone in the continuing story of
soybean oil is the success of an extended breeding program
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to modify the fatty acid composition of soybean oil. Low
linolenic acid oils extracted from new genotypes have been
shown to have improved room odor characteristics. Address:
Vegetable Oil Research, NRRC, Peoria, Illinois.
8849. Sipos, Endre F. 1988. Edible uses of soybean protein.
In: L. McCann, ed. 1988. Soybean Utilization Alternatives.
St. Paul, MN: Univ. of Minnesota Center for Alternative
Crops and Products. vi + 429 p. See p. 57-93. [107 ref]
• Summary: Discusses: Definitions and methods of
preparation. Nutritional and health aspects of soy proteins:
Nutritional value of soy protein ingredients, amino acid
profile, digestibility, amino acid requirements, nutritional
value of soy proteins in food systems, meat, poultry, and
fish, dairy products, cereal grains, health and soy protein
products. Functionality: General properties, functionality
of soy protein ingredients, soy flours/grits (untextured), soy
protein concentrates (untextured), soy protein isolates, soy
albumens, textured/structured soy protein products, flavor
and texture. Uses in food systems: Meat food products,
emulsified meats, coarsely-chopped meats, canned meats,
whole muscle meats, poultry products, seafood products,
analogs, pet foods, dairy-type products, bakery products–
cereals–pastas, bread and rolls, specialty breads, cakes and
cake mixes, doughnuts, breakfast cereals, pasta products,
misc. baking applications, misc. foods. Consumption trends.
Future considerations. Summary.
Soy protein concentrates are preferred in milk
replacers for baby animals such as calves, lambs, and
pigs because of their low soluble carbohydrate content
(i.e. less gastrointestinal disturbance problems) and lower
immunogenicity. The industry producing edible soy protein
products for human consumption has grown enormously
since the late 1950’s. Yearly world production is estimated
to be approximately 1,500,000 tonnes (metric tons or
3,300 million lb; Note: Text figure of 1,500 tonnes is an
error) of soy flour, 90,000 tonnes (200 million lb) of soy
protein concentrate, and 70,000 tonnes (170 million lb) of
soy protein isolate, which amounts to about 3,700 million
pounds/year of edible protein for human consumption.
Since soy flour is used in many developing countries
where statistical records are incomplete, the figure for this
ingredient could be higher than given here. The demand for
soy protein concentrates appears to be growing at the fastest
rate.
Note: Dr. Dale Johnson, in a personal communication to
Dr. Walter Wolf at the USDA Northern Regional Research
Center in Peoria, Illinois, estimated the 1985 production of
isolated soy proteins in the USA to be 70,000 tonnes. Sipos
here gives that same figure as the world total. Yet isolate
production has increased worldwide since 1985 and it is
produced outside the USA in Japan, in Belgium (by Ralston
Purina), and in China. Address: Sipos & Associates, Inc. Fort
Wayne, Indiana.

8850. Smith, Keith J. 1988. Soybean meal, hull and fullfat soybean utilization. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
21-34. [100 ref]
• Summary: Discusses: Soybean meal utilization:
Composition, meal utilization. Soybean hull utilization.
Soybean (full-fat) utilization. The consumption of feed by
different kinds of livestock in 1985 was as follows: Dairy
animals consumed 1.7 million tonnes of soybean meal and
33.1 million tonnes of all feeds. Cattle on feed took 0.9
million tonnes of soybean meal and 35.9 million tonnes of all
feeds. Other beef cattle took 0.8 million tonnes of soybean
meal and only 9.5 million tonnes of all feeds. Broilers
consumed 4.1 million tonnes soybean meal, and 20.9 million
tonnes of the total. Turkeys had 1.8 million tonnes soybean
meal, 6.5 million tonnes total. Other poultry used 1.9 million
tonnes soybean meal, and 12.0 million tonnes of all feeds.
Hogs only consumed 5.2 million tonnes of soybean meal,
but ate up 51.7 million tonnes of the total available feed.
The other category consumed 1.8 million tonnes of soybean
meal and 15.1 million tonnes of the total feed. All in all 18.2
million tonnes of soybean meal was consumed by livestock
in 1985 and the total of all feeds available to livestock in that
year was 184.4 million tonnes.
Approximately 80% of the soybean meal in the U.S.
is fed to non-ruminants. Swine consumed about 29% of
the soybean meal; broilers, 23%; layers, 10%; turkeys,
10%; dairy, 9%; beef, 9%; and other, 10%. Much of this
information was taken from the Feed Outlook and Situation
Rept., USDA Economic Research Service (ERS), FdS-298
(1985). Address: Animal nutritionist, American Soybean
Assoc., P.O. Box 27300, St. Louis, Missouri 63141.
8851. Wilcox, J.R. comp. 1988. The Uniform Soybean
Tests, northern states, 1987. West Lafayette, Indiana:
Science and Education Administration, USDA. 207 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1987%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1987. Introduction.
Strain designation. Methods–1987. Disease. Policy on testing
and release of strains. Uniform test strains released in 1987.
Uniform test locations–1987. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
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Phone: 317-744-8074 (Office) or 317-583-2952 (Lab.).
8852. Hesseltine, C.W. 1988. Re: Amazake and Dr. H.L.
Wang’s retirement. Letter to William Shurtleff at Soyfoods
Center, March 15. 1 p. Handwritten, with signature on
letterhead.
• Summary: Dr. Hesseltine can find no information on
amazake in his extensive reference file. NRRC projects had
to be involved with wheat or soybeans, so they neglected
sake and related rice-based foods.
Dr. H.L. Wang retired in January 1988, partly because
she was no longer allowed to work on fermented foods.
Promising sources of information on amazake are the
reports of the Food Research Institute and the Brewing
Institute in Japan. Dr. H. Murakami (now retired) and Dr.
Shodo Hara (Senior Researcher), both from the Brewing
Institute, is very knowledgeable on sake and related
products. Address: USDA/NRRC, Peoria, Illinois.
8853. Blume, Elaine. 1988. The truth about trans:
Hydrogenated oils aren’t guilty as charged. Nutrition Action
Healthletter. March. p. 8-9. [14 ref]
• Summary: Includes: Does trans equal trouble?
Hydrogenated hearts. Cancer worries. Cell Membranes. A
diagram compares the structure of cis and trans molecules:
“An unsaturated double bond may be either cis or trans,
depending on the arrangement of hydrogen molecules.”
Unhydrogenated soybean oil contains about 15% saturated
fat, but after hydrogenation to make margarine it contains
about 17-20% fat.
Some fear that trans fats might alter the normal passage
of substances into and out of cells. Edward Emken, a
biochemist with the Dep. of Agric. Agricultural Research
Service, notes that the body selectively excludes trans fats
from key membrane positions. He says, “There’s no hard
evidence to suggest that, at current levels of intake, trans fats
pose any more danger than other kinds of fat.
All told, the charges against trans fat just don’t stand
up. And by extension, hydrogenated oils seem relatively
innocent. Soybean oil, for example, starts out 15% saturated,
but after hydrogenation to make margarine, it ends up about
17 to 20% saturated fat. In addition, the kind of saturated fat
(stearic acid) produced by hydrogenation does not seem to
raise blood cholesterol as much as other saturated fats. But
you’re even better off cutting back on total fat. That may
reduce your risk of cancer and heart disease and should help
keep your waistline within reasonable limits.
8854. Foreign Agriculture (USDA Foreign Agricultural
Service). 1988. British consumer learns merits of versatile
U.S. soybean. March. p. 17.
• Summary: The American Soybean Association (ASA) is
working to promote soybean oil in the United Kingdom. The
greatest potential growth may be in the margarine sector.

8855. Jolliff, Gary D.; Snapp, Sieglinde S. 1988. New crop
development: Opportunity and challenges. J. of Production
Agriculture 1(1):83-89. Jan/March. Also published as Oregon
Agric. Exp. Station Technical Paper no. 8064. [31 ref]
• Summary: “In contrast to the promise inherent in
potential crop species, efforts to develop new crops have
been intermittent. We will explore the challenges facing
new crop development through discussion of a decisionmatrix approach to problem identification. Our experience
with meadowfoam, a new agronomic plant, illustrates
critical stages in new crop development. Analysis of
Canadian rapeseed and U.S. soybean development rounds
out a discussion of successful approaches in new crop
development. The need for alternatives to overproduced
crops has never been greater...
“Jojoba is a replacement candidate for sperm whale oil
to supply liquid wax esters... Commercial success of a new
crop demands an orchestration of development of up to 40
different factors, from availability of high quality seed to
maximum market penetration.”
Fig. 2 is a map showing the expansion of soybean
acreage from 1920 to 1985. A different type of shading or
cross-hatching is given for each of the following years: 1920,
1940, 1960, 1980, 1985. “The map was drawn on the basis
of information compiled from the U.S. Bureau of the Census
and the USDA Statistical Reporting Service.
Fig. 3. shows the value of a bushel of soybeans at the
start of each decade from 1900 to 1980. The price rose from
almost zero in 1900 to a peak of $4/bu in 1920, fell to about
$1/bu in 1940, then climbed to over $7/bu in 1980. Address:
Dep. of Crop Science, Oregon State Univ., Corvallis, OR
97331.
8856. Mangold, Grant. 1988. What’s under your soybean’s
hood? [Variety selection for oil and protein content]. Soybean
Digest. Mid-March. p. 6-9.
• Summary: Near infrared reflectance (NIR) analysis is used
to measure their protein and oil content. Currently, official
U.S. soybean grading standards are based primarily on
appearance characteristics. And farmers are paid accordingly.
But that’s changing. The Federal Grain Inspection Service
expects their NIR testing equipment to be operational for
the 1989 soybean crop. Farmers should select varieties for
high protein and oil content as well as top yields. In the
1987 Iowa State yield trials, protein scores ranged from
36.0% to 42.1%, while oil ran from 20.9% to 24.6%. Brazil
and Argentina use a government-controlled variety release
system. They won’t release a variety with less than, say,
44% protein or 22% oil. The U.S. can get the same result by
paying a premium for higher protein and oil levels.
In general, as soybean production moves in the U.S.
from north to south, protein levels increase and oil levels
decrease. Brazilian oil content runs about 1% higher than
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U.S. beans; and Argentine oil runs about 1% less than U.S.
beans. The main soybean-producing areas in South American
are at a latitude similar to Oklahoma. As you breed for high
yields, oil levels tend to go up while protein levels go down.
8857. Mangold, Grant. 1988. U.S. tunes up for bean quality
race. [Industry starts looking under the hood]. Soybean
Digest. Mid-March. p. 18-20.
• Summary: “This winter, the Federal Grain Inspection
Service (FGIS) installed near infrared reflectance (NIR)
testing units in eight field offices around the nation.” The
tentative time schedule is to have NIR analysis available on
a commercial basis for the 1989 soybean crop. “The protein
and oil information won’t change U.S. soybean grading
standards. It will be a factor available upon request, and will
be provided as another of our services for a cost, similar to
protein testing in wheat...
“ASA [American Soybean Association] policy supports
making protein and oil official criteria available upon
request by the customer, with the ultimate aim of marketing
soybeans on a protein and oil basis... By weight, a soybean
contains about 20% oil and 80% meal... At today’s price
levels, the oil portion represents about 35% of a soybean’s
value and meal portion accounts for 65%.”
8858. Mangold, Grant. 1988. Improving our grain’s quality.
Soybean Digest. March. p. 8-9.
• Summary: “One result of the 1986 Grain Quality
Improvement Act (GQIA) was to set objectives of grain
standards.”
“Unquestionably the single most significant and farreaching package of change in regulation since the first U.S.
Grain Standards were issued more than 70 years ago.”
“It makes illegal the blending of different types of grain
and the direct addition of foreign material (FM), dockage
and dust. But neither prevents nor limits blending of broken
kernels containing less than 50% FM...”
“The complete text of the FGIS rules and regulations
is contained in the Federal Register, Vol. 52 No. 125.
Highlights include prohibitions on recombining or adding
dockage and FM back into grain, prohibitions on adding dust
and sweepings, prohibitions on blending different types of
grain, tightening of insect tolerances and developing separate
definitions for broken kernels and foreign material in corn.”
8859. Schweitzer, Harvey J. 1988. Agricultural research
and international agriculture: A centennial perspective.
International Agriculture Newsletter (Univ. of Illinois).
March. No. 118. p. 1.
• Summary: “Following the passage of the Hatch Act in
1887, the Illinois Agricultural Experiment Station was
established at the University of Illinois on March 21, 1888.
Named after William H. Hatch of Missouri, the Hatch Act
authorized the establishment of an agricultural experiment

station at each land grant institution and set up a system
of cooperative research between the stations and the U.S.
Department of Agriculture.”
“You are invited to invited to attend our centennial
celebration on March 21, 1988.” Address: Asst. Director,
Illinois Agric. Exp. Station.
8860. Taylor, Owen. 1988. Natural toxins topple weeds.
Soybean Digest. Mid-March. p. 24.
• Summary: By copying natural toxins, USDA researchers
hope to develop “smart herbicides”. Because of their
selectivity, the chemicals kill weeds by disrupting
photosynthesis. The experimental chemicals now under study
are based upon toxins produced by Alternaria alternata, a
common fungus found on decaying vegetation. In theory, the
herbicides would be relatively safe and biodegradable, since
they duplicate common fungal chemistry. The key chemicals
are called peptides; specifically, those peptides found in
tentoxin, a weed killer.
8861. Tilp, Peter; Blardone, Charles. 1988. Pennsylvania
Railroad passenger car painting and lettering. Upper Darby,
Pennsylvania: The Pennsylvania Railroad Technical and
Historical Society. 127 p. See p. 8. March. Illust. Index. 26 x
36 cm.
• Summary: See next page. On page 8 is a section titled
“Special assignment cars: Soybean Exhibit Car of 1938.”
Two photos of car #3716 appear on page 119. The first is
photo “107” showing a young lady pointing at a white design
on the outside of the car. The text states: “In August 1937,
the U.S. Department of Agriculture and other co-sponsors,
including the PRR [Pennsylvania Railroad], cooperated in
fielding a mobile exhibit which graphically told the story
of the rise of the soybean in America. Seats were removed
from P70R #3716, replaced by displays showing production
and utilization of soybeans for livestock and human
consumption.”
The second is photo “108” which shows the entire
exterior of the car. The text states: “In early 1938 the
soybean exhibit car opened to the public at Coudorsport,
Pennsylvania. By April of that year over 100,000 persons
visited it at various points on the eastern part of the PRR
system. Long before our awareness of low cholesterol diets,
the exhibit celebrated this plus the verities of the Indian
Plough. Upon completion of the tour, #3716 was returned to
its original configuration and appearance.”
Note: Image courtesy of Chuck Blardone. Address:
Pennsylvania.
8862. Bookwalter, G.N.; Warner, K.; Wu, Y.V. 1988.
Processing corn distillers’ grains to improve flavor: storage
stability in corn-soy-milk blends. J. of Food Science
53(2):523-26. March/April. [17 ref]
• Summary: Fermentation flavors of corn distillers’ grains
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(CDG) were removed more completely be extraction with
a hexane:ethanol (82:18 v/v) azeotrope (HEA) than with
hexane (H). Enriched corn-soy-milk (CSM) blends were
formulated with up to 10% HEA–or H-extracted CDG.
Color was slightly darker in CSM with CDG. Initial flavor
of CSM with up to 7.5% HEA-extracted CDG did not differ
significantly from standard CSM. Address: USDA-ARS
NRRC, 1815 N. University St., Peoria, Illinois 61604.
8863. Lang, Kerri-Sue. 1988. A growth market for organic
foods. Country Guide (Winnipeg). April. p. 20-22.
• Summary: In 1980, the USDA defined organic farming as
“a production system that avoids, or largely excludes, the use
of synthetically compounded fertilizers, pesticides, growth
regulators and livestock feed additives to the maximum
extent feasible. Organic farming systems rely upon crop
rotations, animal manures, legumes, green manures, off-farm
organic wastes, mechanical cultivation, mineral bearing
rocks, and aspects of biological pest control to maintain
soil productivity and tilth, to supply plant nutrients, and to
control insects, weeds and other pests. The Organic Foods
Production Association of North America (OFPANA) was
founded in 1985. About 25 farmers contract organicallygrown soybeans with Toronto-based Soy City Foods.

Organic food producers feel strongly that organic foods
are healthier and more nutritious than conventionally grown
foods, but scientific data does not yet support this claim.
Ontario farmers requesting organic certification must have
abstained from using prohibited fertilizers for at least one
year and pesticides for 3 years. Prohibited fertilizers include
anhydrous ammonia, ammonium nitrate, diammonium
phosphate, most sewage sludge, triple superphosphate,
muriate of potash, and potassium chloride. Prohibited soil
additives include quick lime and slaked or hydrated lime.
Certified organic growers are inspected annually at their
own expense ($150). They also sign a licensing agreement
and pay a fee to use the Ontario association’s logo. The logo
fee is based on gross sales. Organic soybean yields last year
were about 20% below the normal provincial average. Jon
Cloud, part-owner of Soy City Foods in Toronto, says most
of his contract growers experience a 25% yield reduction
in their first 3 years of organic production. But a premium
for the beans, along with reduced input costs, brings net
returns to at least the level that could be expected under
conventional crop management.
Last year, about 25 farmers grew organic soybeans on
about 320 acres under contract with Soy City Foods. Highest
yield was 45 bushels per acre; average was 32 bushels.
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Right now, says Cloud, the company could use 2,000 acres
of organically-grown soybeans. Premium prices for organic
beans are $8.50 a bushel. The firm produces several soybased foods for human consumption. These include soy
burgers, falafel (spicy patties traditional in some parts of the
Middle East), a base for soy pate, tempeh, tofu, and soy milk.
Contract growers are supplied with seed because Soy City
wants beans with high protein and low oil content. Organic
farmers don’t spend $40 an acre on herbicides. Nor do they
put tonnes of commercial fertilizer on their fields. And they
sell their crops at a 15% to 20% premium. Weeds, he adds,
are controlled by non-chemical procedures such as crop
rotation and cultivation, which cost little.
Hugh Martin, a soils and crops specialist with the
Ontario Ministry of Agriculture and Food says organic
farming will be a significant part of agriculture in the future.
Most organic growers he works with have an ingrained
stewardship ethic and are concerned about soil conservation.
He says, “After about 5 years of organic farming, the organic
matter content of soil increases. Improved porosity allows
water to penetrate quickly. There’s less runoff.”
Color photos show the storefront of Soy City Foods
“Soy Food Information Centre” and 3 of the company’s
products: Soyettes, Tempeh, and Falafels. Address:
Winnipeg, Manitoba, Canada.
8864. Mounts, T.L.; Warner, K.; List, G.R.; Kleiman, R.;
Fehr, W.R.; Hammond, E.G.; Wilcox, J.R. 1988. Effect of
altered fatty acid composition on soybean oil stability. J. of
the American Oil Chemists’ Society 65(4):624-28. April. [16
ref]
• Summary: The objective of these investigations was
to produce a low-linolenic acid soybean oil. Three such
genotypes showed the linolenic acid content to be 3.3%,
4.2% and 4.8%. The stability of these finished oils was
compared to that of oil from a soybean variety having a
linolenic acid content of 7.7%. There was no significant
difference in flavor stability during storage between test and
control oils. There was no significant difference, between
the oils, in peroxide development during accelerated storage.
Compared to control oils, the test oils had improved overall
room odor intensity scores and lacked the fishy odors of
non-hydrogenated soybean oil and the hydrogenated odors
of commercial cooking oil. Address: 1-4. NRRC, Peoria,
Illinois; 5-6. Iowa State Univ., Ames, Iowa; 7. Purdue Univ.,
West Lafayette, Indiana.
8865. Phillippy, B.Q.; Johnston, M.R.; Tsao, S.-H.; Fox,
M.R.S. 1988. Inositol phosphates in processed foods. J. of
Food Science 53(2):496-99. March/April. [35 ref]
• Summary: Myo-inositol bis-, tris-, tetrakis-, pentakis- and
hexakisphosphates (IP2-6) were quantified in 9 thermally
processed or fermented food products (including bran,
canned [mung] bean sprouts, canned kidney beans, fried soy

burger, infant formula concentrate and powder, soy isolate,
tofu and white bread). Total inositol phosphate content
(millimoles/kg dry weight) ranged from 1.35 in white
bread to 23.26 in tofu and 26.05 in soy isolate. In all foods
analyzed, inositol hexakisphosphate (phytic acid) accounted
for greater than 40% of the total inositol phosphates on a
molar basis.
Note: Supro 610K soy isolate was obtained from Ralston
Purina Co. (St. Louis, Missouri). Address: 1-2. Div. of Food
Chemistry and Technology; 3-4. Div. of Nutrition. All: Food
and Drug Administration (FDA), Washington, DC 20204.
Phillippy’s present address: Southern Regional Research
Center, USDA, New Orleans, Louisiana 70124.
8866. U.S. Department of Agriculture, Foreign Agricultural
Service. 1988. Food for Peace: 1986 annual report on Public
Law 480. Washington, DC: U.S. Government Printing
Office. 81 p.
• Summary: This report covers the period from Oct. 1, 1985
through Sept. 30, 1986. Address: Washington, DC.
8867. Pirello, Christina Hayes. 1988. Brief history of Simply
Natural, Inc. (Interview). SoyaScan Notes. May 11 and June
6. Conducted by William Shurtleff of Soyfoods Center.
• Summary: In December 1984 Robert Pirello started Simply
Natural, a natural foods vegetarian catering company. In
1984 Christina had sold her design company in Florida and
moved to Philadelphia, where she worked as a freelance
designer. Her mother had died recently and she had been
diagnosed as having cancer. She was a vegetarian when she
met Robert, a macro, who introduced her to the macrobiotic
diet. Christina joined Robert’s company while recovering
from cancer. She left the advertising field completely to
concentrate on getting well and running Simply Natural.
One of the catering company’s first products was tofu
cheese, made by wrapping a firm cake of tofu in cheesecloth,
embedding it in sweet white miso, and allowing it to ferment
at a controlled temperature for several days. This product
was made using the traditional Japanese process for Tofu
no Misozuké (Tofu Pickled in Miso), which they learned
from The Book of Tofu (page 110) by Shurtleff and Aoyagi.
These firm little bricks, served as a cheese with crackers,
became their showcase item. (Note: A similar product, called
Tofurin, had been developed by Nov. 1983 by Manna in the
Netherlands). But they also made many other tofu dishes
such as various types of stuffed agé (tofu pouches), tofu dips,
quiches, stuffed loaves, pates. You name it, they did it. They
purchased their tofu from a company named Fresh Tofu in
Easton, Pennsylvania.
In December 1984 a group for whom they were
planning to cater a Christmas party requested a non-dairy
cream cheese dip. Robert tried pureeing their tofu cheese
in a blender and discovered a revolutionary new product–A
non-dairy tofu-based cream cheese. To this they could add
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flavors, such as garlic powder, onions & chives, or herbs.
This soft tofu cheese, served as a non-dairy party dip,
became their second showcase product. In the spring of
1985, Cynthia Schwartz, a friend who owned Center Foods,
a leading natural/health food store in Philadelphia, asked if
she could try to sell their soft tofu cheese. Bearing the label
Simply Natural Soft Tofu Cheese, their first commercial
product sold very well. Soon they were selling it in several
stores, delivering it out of the back of the car. Within 4
months, they had distributors in Pennsylvania competing
with one another to sell the product. Finally in October 1985
they signed an 6-months exclusive distribution agreement
with Jerry Schwartz and Earthy Organics, a Delaware Valley
natural foods distributor. Sales grew rapidly and by year’s
end other major East Coast distributors were clamoring for
the product. Jerry kindly let go of his exclusive and Soft
Tofu Cheese was soon being carried by Cornucopia (Rhode
Island, from Dec. 1985), Stow Mills (Vermont, Dec. 1985),
and Tree of Life (Florida, Jan. 1986). In January 1986 Jerry
Schwartz introduced them to their first West Coast Broker,
Roberta Fleischer, of California. Distribution began there in
March. Now sales began to skyrocket. Robert and Christina
soon realized that they were in the wrong business. In May
1986 they dropped the catering business and transformed it
into a tofu product development and marketing company.
But problems also began to grow. As the warm weather of
spring came, the Soft Tofu Cheese, made by people with a
limited knowledge of microbiology and plant sanitation and
now sold throughout the East Coast, began to spoil. Sales
plummeted. By hiring food specialists took and obtaining
help from Dr. H.L. Wang of the USDA Northern Regional
Research Center at Peoria, Illinois, they were able, largely by
trial and error to finally get the problem under control.
In August 1986 they moved from their plant in
Philadelphia into a larger facility in Norma, New Jersey.
The plant’s owner, Bill Schroeder, wanted to buy into their
company. So they incorporated, he let them use the plant
rent free, and he invested a little capital, which they used
the funds to pay off past debts incurred because of the
spoilage problems. The next challenge was to develop and
manufacture a line of second-generation tofu products using
their Soft Tofu Cheese. Continuing to buy their tofu from
Fresh Tofu, they launched Antonio’s Simply Natural Tofu
Pasta (Oct. 1986, fresh pasta products stuffed with their Soft
Tofu Cheese) and a line of Creamy Miso Dressings (Dec.
1986, made with the sweet white miso in which the tofu had
been ripened). In October 1986 they started advertising the
new line in Vegetarian Times. In October 1987 they were
granted a patent on the process for their Soft Tofu Cheese,
and in April 1988 a second patent on the end product. Also
in October they repositioned and repackaged their product
line to cross over into mainstream markets. Soft Tofu
Cheese was renamed Soft Soyalite and Antonio’s Pasta was
renamed Pasta Lite. Christina and Robert were married on 31

December 1987.
In mid-1988 Nasoya Foods in Leominster,
Massachusetts, began tests on making and pasteurizing
Simply Natural’s Soft Soyalite. In early 1987 they had
discussed the possibility of a merger with Nasoya, but
they were not as interested in this as Nasoya was, in part
because Nasoya could not solve key pasteurization and
product flow problems. They are now negotiating their
first real outside financing with Leo Blank, who would like
to buy Bill Schroeder’s stock, and give them substantial
capital. They will soon be closing their plant in Norma, New
Jersey. Christina and Robert will be out of manufacturing,
able to focus their full attention on marketing and product
development. Their pasta products are now made at Mays
Landing, south New Jersey and their miso dressings by
Alpha-Pak in San Pedro, California (using both Cold
Mountain Miso and miso recycled from the Soyalite). The
future looks very bright.
Richard Rose. 1988. May 13. Adds: He was told by
Wally Rogers and Tim Huang that in the late 1970s The Soy
Plant in Ann Arbor, Michigan, developed a “Tofu Cream
Cheese,” similar to Simply Natural’s original firm Tofu
Cheese (unblended, in a block) and sold it in their deli. A guy
from West Virginia showed them how to make it. Christina
confirms this: A tall, thin bearded man [not Steve Fiering]
tasted their Soyalite at Anaheim in April 1988. He said that
he or someone he knew had sold a similar product in a firm
brick form. But he was never able to develop a good flavor
and the product never sold well [See 1988 interview with
Steve Fiering]. July 28 update: Nasoya appears to have
solved the pasteurization and hot-pack problem. Christina
enjoys working with Nasoya, a company with very similar
principles and beliefs about food.
Update: 1998 Sept. 20. Christina Pirello now has a
cooking and food show on PBS-TV. Her latest book is
titled “Cooking the Whole Foods Way.” Address: P.O. Box
295 (Evelyn & Gershel Aves.), Norma, New Jersey 08347.
Phone: 609-691-5866.
8868. Smith, Robert Archer. 1988. Work with Henry Ford,
soymilk, and soy ice cream (Interview). SoyaScan Notes.
May 15. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: In 1931 Bob Smith began his work with Henry
Ford when he was placed in charge of the Greenfield Village
Experimental Greenhouse, trying to find out how waste
materials from farms could be used as plant fertilizers. He
grew soybeans at that time. Smith’s boss was Robert Boyer,
who was in charge of the Chemical Plant, later better known
as the Soybean Lab. One night in about late 1931 or 1932,
Henry Ford went into the library at the Chemical plant all
by himself and read a book titled The Soybean, by Piper and
Morse. The next day he met Bob Smith at the greenhouse,
“Clean out everything, get rid of all the tests. I’ll be back this
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afternoon. I want everything out of here. Serious research on
the soybean started at this time.
Later William Morse of the USDA, one of the authors
of the above-mentioned book, sent Bob Smith about 500
varieties of soybeans, which Smith grew out and tested on a
25 acre experimental farm.
In early 1937 Henry Ford drove Smith over to Moir
House (pronounced like “More House”) and on the way
told Smith about how he would like to get rid of cows. Ford
asked Smith to work at Moir House to develop a milk that
made no use of cows. In July 1937 Bob Smith and his wife
had moved into the Square House at Henry Ford’s invitation.
In 1938 Bob began his work on soymilk at Moir House in
Dearborn. Henry Ford had lived in Moir House when he
built his honeymoon house named the Square House in 1888.
Ford’s father had given him 40 acres of land that had timber
on it. He set up a sawmill near where Moir House and lived
there while he was building the Square House. Ford had the
Moir House made into a laboratory in 1937.
Bob knew Dr. Edsel Ruddiman and was aware of his
work with soyfoods and soymilk; several other people were
working on soymilk too. Dr. Ruddiman had a modern lab
with fancy equipment and electricity. But the problem at
Moir House was that there was no electricity (except for a
little generated by a windmill), and therefore no grinder to
grind the soybeans. So Bob decided that instead of using
a mill, he would extract the protein from defatted soybean
meal that had been produced using a low-temperature
extraction unit at Ford’s Chemical Plant in Greenfield
Village. He immersed the meal in a weak solution of sodium
hydroxide to extract the protein, then precipitated the protein
with a mixture of hydrochloric and citric acids to make a soy
protein isolate. Finally he let the solution settle and decanted
off the liquid leaving the isolate solution containing about
4% protein. [Note: The soy fiber must have been removed,
probably by filtration.] He neutralized the protein solution
with sodium potassium phosphate (which also added key
minerals found in milk), bringing the pH up to about 6.7.
Then he homogenized in lightly hydrogenated soybean oil
(purchased from A.E. Staley Mfg. Co. and others), plus some
cane and corn sugars, and vitamins. Within several months in
1938 or 1939, using this new technique based on soy protein
isolate, Smith had a soymilk that Henry Ford thought was
pretty good. One day after tasting a satisfactory batch, Ford
got out the little notebook he carried with him and wrote:
“First good milk. No cow.” He showed the note to Smith.
The Ford Hospital ran nutrition tests on this soymilk using
white rats.
For the next 4 years, Bob Smith made soymilk at Moir
House using a small-scale batch process that produced only
about 1-3 quarts (in 1-quart batches) at a time. He made a
small scale soybean dryer (the size of an oil drum) at Moir
House. It took a half a day to make several ounces. It was
never done on a large scale.

Bob worked in the Moir House until 1942 when Henry
Ford asked him to move into the new Carver Laboratory,
which was formerly the Dearborn Waterworks, and to set up
a continuous-process soymilk plant. It could produce about
150 gallons a day. This soymilk was served mostly at the
Ford Motor Co. cafeterias and at the Henry Ford Hospital
in Detroit. Most of it was served in the form of ice cream,
which was called something like “Frozen Soy Custard” since
they were not allowed to call it ice cream.
This ice cream was first produced after the Carver
Lab was in operation. They used a typical ice cream
formula except that soy cream, made at the Carver Lab by
homogenizing about 15% soy oil into the soymilk, replaced
the typical dairy cream. So it was a completely non-dairy
product. This chilled soy cream was shipped in 10 gallon
cans to an outside facility, not a commercial ice cream plant,
that made the soy ice cream in batches of about 10 gallons
at a time. They made various flavors of soy ice cream,
including strawberry, chocolate, and vanilla. It was very
popular at the Ford cafeterias and the Henry Ford Hospital.
Smith remembers: “I thought the ice cream was very
good. One night in about 1944 or 1945 Henry Ford II had a
dinner at the old rotunda and had the press over. Everything
was made from soybeans. It was sort of a recreation of the
original 1934 World’s Fair meal. We had soybean ice cream,
soybean coffee, soybean croquettes. Mr. Ford’s chef, Paul
Foster, used to prepare all these dishes. He worked at our
Laboratory when he wasn’t traveling with Mr. Ford. Henry
Ford II was interested in the soybean. He surprised me by the
depth of his knowledge on the subject.”
Some soymilk was also used in cooking, as to make
soy bread. Virtually none was served as a beverage. Smith
recalls, “As far as I know, the only ones who drank it were
Henry Ford and his friends. Ford drank it almost every day.
We either delivered it to his house, or he stopped by Moir
House of the Carver Lab and picked it up. Every day we also
baked him two loaves of soybean bread, which contained
about 75% wheat flour and 25% soybean flour, plus some
soymilk.”
Ford also liked soybean sandwiches, which were made
using soybean bread and locally picked weeds, such as curly
dock. Clem Glotzhober, a botanist who graduated from
Michigan State College, collected the weeds for Mr. Ford.
He is still in Dearborn and would remember the details of
soybean sandwiches.
The production of soymilk and soy ice cream stopped
after Mr. Ford had a stroke. Bob Smith left the company
in August 1945. Clem Glotzhober took over the soymilk
production from Bob Smith and may have continued it for
6-12 months until the Carver Lab closed at the end of 1945.
Address: 26351 Hollywood Ave., Roseville, Michigan
48066. Phone: 313-777-5394.
8869. Fusonie, Alan E. 1988. History of the National
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Agricultural Library. Agricultural History 62(2):189-207.
Spring. [81 ref]
• Summary: Contains a good history of the NAL from early
times to the present, including a list of the librarians of the
Department of Agriculture and the years that each person
served. Address: Historian and Head of Special Collections
at the National Agricultural Library.
8870. Lockeretz, William. 1988. Agricultural diversification
by crop introduction: The US experience with the soybean.
Food Policy. May. p. 154-66. Also available as a 39-page
unpublished manuscript titled “Soybeans.” (Nov. 1984). [29
ref]
• Summary: A superb analysis of the factors leading to “the
spectacular rise of the soybean” in U.S. agriculture. He
concludes that one indispensable factor is dedicated pioneers
willing to work and persevere to introduce a new crop.
Excellent historical overview. Address: School of Nutrition,
Tufts Univ., Medford, Massachusetts 02155.
8871. National Agricultural Library. 1988. The Plant Science
Catalog of the National Agricultural Library (Leaflet).
Beltsville, Maryland. 1 p. Single sided. 28 cm.
• Summary: “The Plant Science Catalog is a card catalog
which consists of four divisions: author catalog, plant
pathology catalog, paleobotany catalog, and a catalog of
plant science journals. The botany subject catalog, formerly
part of this card catalog, was published as the Botany Subject
Index, and the printed volumes are located in the Main
Reading Room under call number Z5360.N3.
“The Plant Science Catalog was begun in 1903 under
the direction of Dr. Frederick V. Coville and was continued
by the Department Library until work on it ceased on July
18, 1952 because of a lack of funds. During the 50 years of
its growth, changes were made in the catalog’s scope and
coverage, and it is impossible to give a definite statement on
its degree and completeness. However, it is a unique aid to
research which puts the user in immediate contact with both
major and minor references in any field of plant science for
the time period covered by the catalog.
“The Bibliography of Agriculture, which has been
published since 1942, includes the same type of references
as the Plant Science Catalog although it is much more
inclusive in scope. It is suggested that this Bibliography, as
well as other indexing and abstractive services, be used to
supplement the catalog.”
Details are given on each of the four divisions of the
catalog. Address: Beltsville, Maryland.
8872. Rizek, R.L.; Raper, N.R.; Tippett, K.S. 1988. Trends
in U.S. fat and oil consumption. J. of the American Oil
Chemists’ Society 65(5):722-23. May.
• Summary: Use of fats and oils- edible oils, butter,
margarine, lard, shortening and edible beef fat- in the U.S.

increased from 49 pounds to 67 pounds per capita between
1950 and 1985. Use of edible oils tripled between 1950 and
1985, from eight pounds to 25 pounds per capita. Address:
USDA Human Nutrition Information Service (HNIS),
Hyattsville, Maryland.
8873. Schaub, James; McArthur, W.C.; Hacklander, D.;
Glauber, J.; Leath, M.; Doty, H. 1988. The U.S. soybean
industry. USDA Economic Research Service, Agricultural
Economic Report No. 588. iii + 51 p. May. [73 ref]
• Summary: Contents: Highlights. Introduction. Production.
Soybean use: Meal, oil. Soybean prices. Marketing
strategies. Government programs for soybeans. Soybean
processing. Storage and handling. Market flow patterns
and transportation modes. World production and trade.
References. Appendixes: 1. Soybean acreage, yield, and
production trends. B. U.S. standards for soybeans.
This report describes the U.S. soybean industry from
producers to consumers and provides a single source of
economic and statistical information on soybeans. Soybeans
were the second highest valued crop after corn. About 55%
of the U.S. soybean crop is crushed domestically, with most
of the rest exported as beans. Soybean prices increased
moderately through the 1960s and then jumped sharply in the
1970s, reflecting crop failures abroad and increasing world
demand for protein feeds. Government price supports have
been available for soybeans every year since 1941 except
for 1975, with the season average price exceeding the price
support level for most years. The U.S. remains the world’s
leading producer and exporter of soybeans; however, its
share of world production has dropped from 74% in 1967-69
to 56% during 1984-86.
8874. Soybean Digest. 1988. Soybeans feed shrimp. May. p.
49N.
• Summary: Checkoff-funded research in feeding soybean
meal to shrimp has helped develop a growing aquaculture
industry. Now the Agricultural Research Service of USDA
has announced government funding for a new $800,000
program to develop shrimp diets that maximize soybean use.
8875. Soybean Update. 1988. News & views–Soybean
Association: Markets for soybeans and soy products were
developed through hard work. June 20.
• Summary: Twenty-six state checkoff programs are the
funding core of the American Soybean Association’s
domestic and international promotion programs. Soybean
farmers invest between half a cent and 3 cents a bushel,
depending on the state. They will invest $15 million in
market development, research, and education programs at
the state and national level in 1988. That’s about 1/10 of one
percent of the $10,500 million value of the 1987 soybean
crop. Yet, soybean farmers invest a much smaller percentage
of their crop value than do farmers of other major crops. For
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example, cotton growers invested in cotton promotion about
8/10 of one percent of the 1987 cotton crop value, equal to
a 5 cent per bushel checkoff on beans. State checkoff funds
are controlled by farmers serving on state promotion boards.
These boards allocate amounts of their state’s checkoff
funds to the American Soybean Development Foundation
(ASDF), the sister organization of ASA that underwrites
ASA promotional activities. State promotion boards elect
representatives that serve on the ASDF Board of Directors.
ASA international marketing programs are submitted
for approval to USDA’s Foreign Agricultural Service,
which matches farmer checkoff funds spent on foreign
market development with federal monies. Both FAS and
“third party” overseas contractors match each farmer dollar
invested in foreign market development. This means that
every checkoff dollar spent overseas generates two more!
8876. Mounts, T.L.; Warner, K.; Lai, F.S.; Martin, C.R.;
Pomeranz, Y.; Burkholder, W.E.; Peplinski, A.J.; Class, A.R.;
Davis, C.W. 1988. Effect of laboratory-scale oil applications
on quality factors of corn, soybeans, and wheat. Cereal
Chemistry 65(3):20-30. May/June. [15 ref]
• Summary: The concept of using edible oils to reduce
dustiness of grain during handling dates back to 1951, when
Moen & Dalquist (1952) patented the use of an oil emulsion
for this purpose. Single treatments of up to 800 ppm of
soybean oil had no significant effect on odor or grade of
soybeans or soft red winter wheat. Address: 1-2. NRRC,
Peoria, Illinois.
8877. Natural Foods Merchandiser. 1988. Natural foods
world wide. June. p. 4-5.
• Summary: Helfex ‘88, the United Kingdom’s biennial
International Health Food Trade Show sponsored by
the British Health Food Manufacturers Association
and the British Health Food Trade Association was
held in Birmingham, England, March 6 and 7. The
Foreign Agricultural Service (FAS) of the USDA had a
pavilion featuring 23 booths representing about 35 U.S.
manufacturers. Each U.S. exhibitor paid $2,000 to be a part
of the show. At least 8,000 visitors came from 25 countries.
About 600 exhibitors were there and the U.S. Pavilion was
the biggest booth at the entire show.
The U.K. saw $100 million in retail sales in 1979. In
1983 that figure was up to $500 million, and in 1987 sales
had climbed to $1,000 million. In 1990 the expectation is
for over $1,500 million–more than half of the entire U.S.
industry. In 1983 there were 1,300 retail stores averaging
$3,000/week retail (in the U.K.); in 1990 there will be at
least 2,000 stores averaging $10,000/week. About 88% of the
natural foods products at Helfex ‘88 came from the U.K.
8878. Fayette County Record (La Grange, Texas). 1988.
Lecithin supplements are not needed. July 19.

• Summary: Dr. Mary Kinney Sweeten is a nutrition
specialist with Texas A&M University’s Agricultural
Extension Service, says that the health claims being made
for lecithin are based on the fact that it contains choline. A
lack of choline has been implicated in Alzheimer’s disease
because large doses of it may increase levels of chemicals
that help control nerve impulses. However, researchers
have found that choline treatment for Alzheimer’s victims
produces only very small improvements in memory, if any.
Studies of lecithin’s effect on blood cholesterol in humans
have been inconclusive and there is no scientific evidence for
many of the other claims made about it.
8879. Johnson, Lawrence. 1988. The Center for Crops
Utilization Research at Iowa State University, and AOCS
symposium on industrial uses of soybeans (Interview).
SoyaScan Notes. July 21. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This Center was founded by a $6.4 million grant
in the federal budget in 1987. It will complement the work
of the Northern Regional Research Center in Illinois, and try
to coordinate their research. They are putting together a pilot
plant and technology transfer components, a heavy emphasis
on marketing. All of his money initially must go into
building and equipment, with none left over for research,
which was not what they had asked for. He is now trying to
get additional funds from the state of Iowa. Only in the last
few years has the emphasis in Iowa shifted from soybean
production to utilization. Profs. Sweeny and Arnold did
pioneering work on industrial utilization during the 1930s.
But after they retired, it died. Lester Wilson and Pat Murphy
are now working on soyfoods. Dr. Walter Fehr’s work in
breeding soybeans for food uses (such as tofu) will also
contribute to the program. The national center is made up
of 2 sub-centers; he is head of one and the other focuses on
meat export research. Tied to the national center is a center
on trade information, with a strong export orientation. They
are trying to build an integrated system: Marketing, market
niche identification, technology and technology transfer to
entrepreneurs, mostly in the USA. The impact must benefit
Midwestern farmers. They are looking for ways to export
value added soybean products to the Pacific Rim.
There will be a symposium on industrial uses of
soybeans in Cincinnati, Ohio, this fall in conjunction with
the AOCS meeting. protein and co-products section. Address:
Director, Center for Crops Utilization Research, Iowa State
Univ., Dairy Industry Building, Ames, IA 50011.
8880. Lusas, E.W.; Watkins, L.R. 1988. Oilseeds: Extrusion
for solvent extraction. J. of the American Oil Chemists’
Society 65(7):1109-14. July. [6 ref]
• Summary: Extrusion prior to extraction improves solvent
extraction of oil from oilseeds. “The savings to a soybean
or cottonseed oil mill that installs an expander accrue from
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higher solvent extractor throughput; higher concentrations
of oil in the miscella, with reduced concentration costs
for subsequent miscella refining or degumming; reduced
energy costs to dry desolventized meal; and refined capital,
maintenance and energy costs when the expander replaces an
expeller in a prepress-solvent extraction plant.” This article
gives an overview of the subject and current practices. A
savings of $1.00 per ton of oil may be realized compared
with direct solvent extraction, and $1.50 compared with
a screw press. The earliest known use of this technology
in the U.S. was in 1976 in Texas. “It is estimated that
approximately 60% of the current soybean domestic crush
and 50% of the cottonseed crush are now processed with
expanders... Techniques for extrusion processing of soybeans
were developed in Brazil and returned to the U.S. in the late
1970s.” The original process patent and applications were
used on rice bran.
An illustration (p. 1109) shows a cross-section drawing
of a cut-flight screw expander (Courtesy of Anderson
International Co.). Address: Food Protein Research and
Development Center, Texas A&M Univ. System, College
Station, TX 77843-2476.
8881. USDA National Agricultural Library. 1988. Food &
Nutrition Information Center (Leaflet). Beltsville, Maryland.
4 panels each side. Each panel: 22 x 9 cm.
• Summary: FNIC, founded in Sept. 1971, serves persons
seeking information or educational materials in the area of
food and human nutrition. The Center is part of the National
Agricultural Library (NAL), which is located in Beltsville,
Maryland. FNIC provides the following services: 1. It lends
books and audiovisual materials; users pay return postage.
2. It provides photocopies of up to 6 journal articles at
a time. 3. It provides comprehensive reference services.
To libraries and government agencies which qualify, it
provides all these services free of charge. Others may obtain
FNIC materials through interlibrary loan. FNIC also has a
demonstration center for food and nutrition microcomputer
software. Address: NAL, Room 304, 10301 Baltimore Blvd.,
Beltsville, Maryland 20705. Phone: 301-344-3719.
8882. Hymowitz, Ted. 1988. Dr. C.M. Woodworth and the
start of modern soybean varieties. Thoughts on soybean
breeding today (Interview). SoyaScan Notes. Aug. 1.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ted considers 1921 to be the year that the
soybean success story began in America. That was the year
the Woodworth came to Illinois and became the first person
in the U.S. to really look at the soybean from a technical,
genetic point of view. That was when the first varieties
started to be developed using genetic principles. He started
the first hybridization program. Illini, a selection from AK (a
mixture of “all kinds”) and the first modern variety based on
genetic principles, was released in 1927.

Ted is a soybean geneticist, not a breeder. A breeder
develops varieties for commercial purposes; a geneticist
studies inheritance. They are very different. The faster that
university breeders are phased out, the better. Universities do
not have the resources to compete. The cost is horrendous,
and the results are marginal. Private companies have the
resources to advertise, the facilities and computers and staff.
Universities shouldn’t be in that field. One main rationale
was to have breeders to train other breeders. One problem
with the companies is that they take from germplasm
collections but do not return anything. That is causing a
lot of trouble. There are a lot of hard feelings. The USDA
soybean germplasm collections in Illinois and Mississippi are
available free of charge with no questions asked to anyone
(government, company, or individual) in the world, including
the Third World. So it is a back and forth exchange. Last year
they sent out something like 18,000 packets of soybeans.
Only Cuba, North Korea, etc. can’t order. Even the Soviets
can order our soybean varieties.
Bogdan Belic (pronounced BEL-ich) was the man who
sent Ted the early reference to the soybean in a monastery
in Eastern Europe. He was a real scholar, a professor in the
European sense, one who was not above advocating a cause
such as Paul Erlich and Rachael Carson. Nowadays America
produces narrow academic specialists, and few are hungry to
learn. Address: Dep. of Agronomy, Univ. of Illinois, Urbana,
IL.
8883. Flaherty, Michael; Pyrtle, Bret. 1988. Soybean, corn
yields about half. Free Press (Mankato, Minnesota). Aug. 12.
• Summary: Minnesota’s soybean crop will be down 40%
according to the Agriculture Department’s latest estimate
of crop conditions. Nationwide, the department estimates
the corn crop to be 4,480 million bushels, down 37%, and
the soybean crop to be 1,470 million bushels, 23% lower
than last year, according to the department’s August crop
production report. “At the end of harvest this year, total
soybean supplies will be the smallest in 12 years. By the
end of the year, stocks will be about 100 million bushels–
an extremely light supply,” said Assistant Secretary of
Agriculture Ewen Wilson. Address: Minnesota.
8884. Gandhi, A.P.; Bourne, M.C. 1988. Effect of added
soybean paste and instant soydhal on toughness and rate
of staling of chapatis. International J. of Food Science &
Technology 23(4):411-14. Aug. [5 ref]
• Summary: Chapatis were made from wheat flour alone
(2 parts whole wheat flour: 1 part white flour, control) or
from wheat flour plus 10 or 20% soybean solids derived
from a soy dhal or soybean paste. 10% soy solids increased
protein from 13.7% (control) to 16.4-16.5% and 20% soy
solids increased it to 19.0-19.3% figures for fat percentage
were 1.88 (control) to 3.52-3.68 (10%) and 5.16-5.47 (20%).
Soy addition also inhibited aging and improved texture of
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chapatis, soy paste being more effective than the dhal. All
variants were organoleptically acceptable. Address: New
York State Agric. Exp. Station, Geneva, NY 14456. Gandhi’s
permanent address: Central Inst. of Agric. Engineering,
Nabibagh, Berasia Rd., Bhopal, MP 462 003, India.
8885. MacLean, Jayne T. 1988. IPM and biological control
of weeds: January 1986–April 1988. USDA National
Agricultural Library Quick Bibliography Series. QB 88-68.
23 p. Aug. [276 ref]
• Summary: The 276 English-language citations are from
the Agricola database. This updates an earlier bibliography
on the same subject, QB 87-58. Address: USDA, Beltsville,
Maryland.
8886. Medina, Marjorie B. 1988. Extraction and
measurement of soy protein in sausages. J. of Agricultural
and Food Chemistry 36(4):766-71. July/Aug. Summarized in
National Provisioner. 1988. Oct. 15. [19 ref]
• Summary: The process arises from a concern with
the illegal use of vegetable proteins in meat products.
An enzyme-linked immunosorbent assay (ELISA) was
developed for quantitating the soy protein in the sausage.
Address: Eastern Regional Research Center, USDA-ARS,
Philadelphia, Pennsylvania 19118.
8887. Nelson, Randall L.; Amdor, P.J.; Orf, J.H.; Cavins,
J.F. 1988. Evaluation of the USDA soybean germplasm
collection: Maturity groups 000 to IV (PI 427.136 to PI
445.845). USDA Technical Bulletin No. 1726. 185 p. Aug.
• Summary: “This publication contains data on the origin,
descriptive characteristics, agronomic performance, and
seed composition of over 1,800 accessions from the USDA
Soybean Germplasm Collection in maturity groups 000 to
IV. These accessions were introduced into the United States
from 1978 to 1980. Selected publicly released cultivars from
the United States and Canada were also tested. A maximum
of 35 categories of data is presented for each entry. These
accessions were evaluated in five tests based on maturity,
with each maturity group grown in a latitude to which it was
adapted.”
Note: This report consists mostly (about 98%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. Research geneticist, USDA-ARS,
and Asst. Prof., Dep. of Agronomy, Univ. of Illinois, Urbana.
8888. Wolf, Walter J. 1988. The relative merits of various
protein food ingredients. In: F.H. Schwarz, ed. 1988. Soy
Protein and National Food Policy. Boulder and London:
Westview Press. x + 349 p. See p. 237-72. Chap. 7. [88 ref]
• Summary: Contents: Introduction. Characteristics of
animal proteins: Tradition of usage, availability, nutritional
quality, functional properties, limitations of animal proteins.
Criteria for selection of protein food ingredients: Nutritional

quality, safety, functional properties, cost, availability, ability
to use capital investment of food ingredient processors.
Alternative protein food ingredients–merits and limitations:
Blood proteins, fish protein concentrates, single cell proteins
(incl. algae, micro-algae {spirulina and chlorella} and
yeasts), soybean proteins, wheat gluten, leaf proteins, and
the proteins from peanuts, cottonseeds, sunflower seeds,
rapeseeds, winged beans, and coconuts. Relative economics
of animal protein production versus plant protein food
ingredients. Conclusions. “Soy proteins appear to be the
only commercial protein ingredients that will be used in
the foreseeable future for both nutritional and functional
purposes as replacements for traditional animal proteins. Of
various soy protein forms, isolates are the most expensive,
but offer the greatest savings and best performance
functionally, plus consumer acceptance.” Address: Research
Chemist, Northern Regional Research Center, USDA, Peoria,
Illinois.
8889. Medders, Howell. 1988. Edible soybean potential
explored. Clay County Courier (Corning, Arkansas). Sept.
22.
• Summary: Dr. C.E. Caviness, a soybean breeder at the
University of Arkansas Agricultural Experiment Station,
is working on improving the yield and quality of edible
soybeans. Address: Arkansas Agric. Exp. Station.
8890. Liebman, Bonnie. 1988. Fatty complexities: All
saturated fats are not created equal. Nutrition Action
Healthletter. Sept. p. 1, 5, 7.
• Summary: All saturated fats are not created equal. Two
years ago, Scott Grundy, the researcher at the University of
Texas, reminded the nutrition world that monounsaturated
fats like olive oil have a place in a diet designed to lower
blood cholesterol. Previously, experts had overlooked monos.
In 1988, Grundy made headlines again by tackling stearic
acid. The backbone of every fat molecule is glycerol, a
slippery liquid used to make soaps and skin lotions. Attached
to this backbone are two or three branches. These are the
fatty acids that make such a difference in a fat’s impact on
health. Some fatty acids are saturated with hydrogen atoms.
Others are monounsaturated–that is, there’s room for more
hydrogens at one location on the branch. Others are polyunsaturated. They have room for more hydrogens at several
locations. The wonder is what hydrogen atoms have to do
with blood cholesterol–a question asked by researchers.
Grundy and co-worker Andrea Bonanome showed that
stearic acid is one of the few saturated fatty acids that does
not raise cholesterol. Stearic acid is not the only saturated
fatty acid which does not raise blood cholesterol. Butyric,
caproic, caprylic, and capric acid do not raise cholesterol
either. Roughly half of the saturated fate in beef is stearic
acid, but the other half is largely palmitic acid, which does
not hike blood cholesterol levels.
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According to USDA, “lean” meat or poultry can be no
more than 10% fat, and “extra lean” means no more than 5%
fat. But USDA exempts ground beef from these definitions,
because most ground beef is labeled in the supermarket.
The average “lean” ground beef sold in stores is 21% fat.
The average “extra lean” ground beef is 17% fat. “The meat
industry has claimed that ‘beef has no more cholesterol
than chicken.’ The trick is, beef has more saturated fat than
chicken.”
8891. Soyatech, Inc. 1988. Soya Bluebook ‘88. Bar Harbor,
Maine: Soyatech. 320 p. Sept. Index. Display advertisers
(index). 22 cm.
• Summary: This is the first issue of the annual Soya
Bluebook published by Soyatech, Inc.; since 1947 it had been
published by the American Soybean Association, from whom
Soyatech obtained the rights on 8 Jan. 1988. Address: P.O.
Box 84, Bar Harbor, Maine 04609.
8892. Soybean Digest. 1988. More than chicken feed. Aug/
Sept. p. 16a. See also Soybean Update. Aug. 8, p. 3.
• Summary: Removing a carbohydrate from soybean
meal allows chickens to obtain more energy and nutrients
from the meal. The finding by Craig Coon and Mel
Hamre, poultry scientists with the Minnesota Agricultural
Experiment Station, allows chickens to use feedstuffs more
efficiently. But soybeans also contain oligosaccharides,
carbohydrates that have a laxative effect when they are
present in a chicken’s gut. This means that soymeal and
other ration ingredients move through the gut too rapidly
for the bird to extract as much energy and nutrients from
the feed as it might otherwise be able to do. By removing
these carbohydrates, we have enabled chickens to get more
nutritional value from the ration. The ration containing
oligosaccharide-free soybean meal remains in the gut
approximately 30% longer than a ration from which
oligosaccharides have not been removed.
“The process allows us to recover 25% more
metabolizable energy from the ration,” Coon says. “If energy
and nutrients we can recover by this process had to be added
to meal, it would cost about $52/ton.”
8893. USDA Foreign Agricultural Service, Information
Systems Management Div., Database Administration Branch.
1988--. FACTS (Foreign Agricultural Commodity and Trade
Statistics) Database. FAS USDA Oilseeds/Products, Room
5638 South, 14th and Independence Ave. S.W., Washington,
DC 20250-1000. [23500000 ref]*
• Summary: First available for use: Sept. 1988. Statistics as
of 13 Dec. 1990: Total number of records: 23,500,000, but
composed of various files and record types. Earliest records/
statistics: 1967. Scope: Imports, exports, and re-exports of
all agricultural commodities to the U.S. from other countries,
and from the U.S. to other countries. It does NOT include

imports and exports between other foreign countries, so that
it could not to be used to find total exports of soybeans from
Brazil to all other countries, or total imports of soybeans to
Japan from all other countries, or soybean trade between
Brazil and Japan. Those statistics could be obtained from
another FAS (Foreign Agricultural Service) database or from
the United Nations Trade Database.
This database was created in Sept. 1988 by the
merger of three earlier computerized database. FAS has
been maintaining U.S. trade and other data collections on
computers for a long time. In the early 1970s FAS created
two databases in an IBM mainframe computers. One was
called the BATCH system and the other the SAS system. In
1983 they added a “2+5 Year System” on a Wang computer.
In Sept. 1988 they merged these three on a Vax cluster. FAS
gets the data from the U.S. Census Bureau (part of the Dept.
of Commerce), which in turn gets it from the U.S. Customs
Service (part of the Dept. of the Treasury), which is the
originating organization for imports and exports data. They
collect tariffs on imports, and they have been recording this
data in machine readable form since at least 1967. Some of
the basic data comes from attaché reports. The program that
runs the database is the Global Economic Data Exchange
System (GEDES), CP (Commodity Program) Subsystem.
The public can request a search on this database; it
cannot be searched online by the public. The best ways to
request a search are (1) via Alan Holz (phone: 202-382-0090)
or Debby Pumphrey (202-382-8232) at FAS Oilseeds and
Products Div., or via the FAS Information Division, which
is the interface with the public (phone 202-447-7115). The
database is hard to search but using special extract programs,
the people mentioned above can get very specific data on
soybean crushing by country, etc. Address: Washington, DC.
Phone: 202-447-4989.
8894. Wolf, Walter J. 1988. The edible oilseed protein
situation. In: ISF-JOCS World Congress 1988. Abstracts. See
p. 12-19. Held 26-30 Sept. 1988 in Tokyo, Japan. [35 ref]
• Summary: In 1988 only 12 companies make modern soy
protein products in America. Six companies produce defatted
flours and grits, two make concentrates, three make isolates,
and 8 texturized flours, concentrates, and isolates.
Production increases from 1967 to 1985 in 1,000 tonnes
are: Defatted flour and grits: from 48-50 in 1967 to 150 in
1985; Concentrates: 8-14 to 50. Isolates: 8-16 to 70. Textured
flours and concentrates:–to 75. Address: Northern Regional
Research Center, 1815 N. Univ. St., Peoria, Illinois USA.
8895. Outlook (Santa Monica, California). 1988. Soybean
oil becomes like fish oil’s fatty acids. Oct. 20.
• Summary: Two men in a preliminary study consumed the
soybean oil component, linolenic acid, and within a few
hours their bodies had converted it into the same omega-3
fatty acids found in fish and marine oil, said chemist Edward
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A. Emken of the department’s Agricultural Research Service.
The report said fish and marine oils have been “touted
by advertisers and debated by nutritionists” as dietary
supplements to ease or prevent conditions ranging from heart
disease to rheumatoid arthritis.
Soybean oil is the only major domestic vegetable oil
that contains much linolenic acid and makes up 79% of the
vegetable fats in the average U.S. diet, the report said.
8896. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of
public soybean varieties in the United States and Canada.
USDA Technical Bulletin No. 1746. 68 p. Oct. [20 ref]
• Summary: Contents: Old domestic varieties. Modern
domestic varieties from public institutions. Germplasm
resources information network. Tables: 1. Number of
U.S. and Canadian soybean varieties by maturity group.
2. Number of U.S. and Canadian soybean varieties by
country of origin. 3. Origins and pedigrees of old domestic
soybean varieties. 4. Lost old domestic soybean varieties. 5.
Literature on old domestic soybean varieties in chronological
order. 6. Origins and pedigrees of modern domestic soybean
varieties from public institutions. 7. Genetic information
on backcross-derived public soybean varieties. 8. Genetic
information on backcross-derived soybean parental lines.
9. Public soybean variety registrations and licenses. 10.
Corrections to published pedigree information.
Abstract: “In this report are described the origins of the
440 U.S. and Canadian soybean varieties that are maintained
in the USDA Germplasm Collection at Urbana, Illinois, and
Stoneville, Mississippi. Varieties in commercial use before
the mid-1940’s were mostly introductions, and this report
includes for each the geographic place of origin, the person
or institution that provided the seeds, the foreign variety
name (if any), as well as information about when it was
released and who released it in the United States or Canada.
Modern varieties have been developed by hybridization and
selection. In this bulletin, the pedigree is specified and where
and when each variety was developed and released. This
information allows researchers and breeders to trace modern
soybean varieties back to their introduced ancestors and
facilitates breeding plans and evaluation of the germplasm
base of the current commercial soybean crop.”
Table 4, titled “Lost old domestic varieties,” lists the
source of each: Acme–PI 14.954 from Shanghai, China, in
1905. Akasoya–From Japan via Indiana. Allison Black–D.T.
Allison, Tennessee. Amherst–PI 4.913 (PI 17.275) from
Japan in 1900. Arikara–O. Will Company, North Dakota.
Arkan–PI 87.050 from Niummen, Keisho Nando, Korea, in
1930. Arksoy 2913–Arkansas Experiment Station, Marianna
(similar to ‘Arksoy’). Auburn–PI 21.079A from Tieling,
Manchuria, China, in 1907. Baird–PI 6.414 (PI 22.333) from
Pyongyang [P’yongyang], Korea, in 1901. Biltan–Selection
from ‘Otootan’, South Africa.

Brindle–PI 20.407 from Merkoechofka, Siberia, in
1906. Brooks–PI 16.789 from Hangchow, China, in 1905.
Brownie–PI 6.414 (PI 17.256) from Pyongyang, Korea, in
1901. Buckshot–PI 6.334 (PI 17.251) from Tokyo, Japan, in
1901. Burnette–From Farmville, North Carolina. Butterball–
PI 8.433 (PI 17.273) from Japan in 1902, via Rhode Island
AES [Agricultural Experiment Station] in 1903. Chame–PI
80.473 from Tokyo, Japan, in 1929. Chang–PI 54.610-2 from
Changchun, Kirin, China, in 1921. Chernie–PI 18.227 from
Khabarovsk, Siberia, in 1906. Chinaton Echo–From Harrow,
Ontario, Canada.
Chiquita–PI 27.707 from Hankow, China, in 1910.
Chuku–La Choy Company, Ohio. Cibao–From El Salvador.
Delnoshat–Delta Station selection 6679, Mississippi.
Delredo–From Mississippi. DeSoto–Ohio farmer. Dortchsoy
No. 2–Dortch Seed Company, Arkansas (selected from
‘Ogden’, similar to ‘Ogden’). Dortchsoy No. 6–Dortch Seed
Company, Arkansas. Dortchsoy No. 7–Dortch See Company,
Arkansas. Doxie–Georgia Experiment Station.
Duggar–PI 17.268C, a selection from ‘Ito San.’ Early
Brown–PI 25.130 and PI 25.161 from Tennessee AES and
Indiana AES in 1909. Eda–PI 17.257 from Japan in 1890.
Edgecombe–R.P. Cocke, Williamsburg, Virginia. Edna–PI
6.312 (PI 17.252C) from Tokyo, Japan, in 1901. Edward–PI
14.953 from Shanghai, China, in 1905. Fairchild–PI 19.184
from Newchwang, Manchuria, China, in 1906. Farnham–
PI 22.312 from Shanghai, China, in 1908. Feed All–A.M.
Johnson, North Carolina. Flat King–PI 6.312 (PI 17.252)
from Tokyo, Japan, in 1901.
Flava–PI 16.789A from Hangchow, China, in 1905.
Gala–Georgia Experiment Station. Gem–P.B. Hutchins,
Missouri. George Washington–From Virginia. Giant Yellow–
PI 22.415 from Naples, Italy, in 1908. Golden–Harrow
Experiment Station, Ontario, Canada. Goshen Prolific–
Farmer selection, North Carolina. Hamilton–From USDA
number 23 by Ohio Experiment Station in 1909. Hankow–PI
6.559 from beyond Chiu Niu, China, in 1901. Hansen–PI
20.409 from Merkoechofka, Siberia, in 1906.
Hay Boy–Farmer selection, North Carolina. Herman–
From North Carolina. Hiro–PI 86.038 from Obihiro,
Hokkaido, Japan, in 1930. Hope–PI 6.335 (PI 17.267) from
Tokyo, Japan, in 1901. Ignotum–E.E. Evans, Michigan.
Italian–Canada Experiment Station. Ito San–PI 17.268
from Japan in 1890. Jet–PI 17.861 from Sachon, China, in
1906. Johnsoy–A.E. Johnson, North Carolina. Kentucky A–
Kentucky Experiment Station selection.
Kia–Illinois Experiment Station selection. Kungchuling–
From Manchuria, China. Looney No. 2–Farmer selection,
Tennessee. Lowrie–PI 22.898A from Paotingfu, Chihli,
China, in 1908. Loxitan–Delta Experiment Station selection,
Mississippi. Ludeke–Farmer selection, North Carolina. LZ–
Louisiana Experiment Station selection. Mammoth Brown–
Unknown. Manhattan–PI 6.333 (PI 17.277) from Tokyo,
Japan, in 1901. Matthews–Farmer selection, Georgia.
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Merko–PI 20.412 from Merkoechofka, Siberia, in 1906.
Meyer–PI 17.852 from Peking, China, in 1906. Midunk–
Funk Brothers Seed Company, Illinois. Mikado–Farmer
selection, Indiana. Misstucky–Farmer selection, Kentucky.
Morgan–PI 22.633 from Sheklung, Kwongtung [Kwangtung
/ Guangdong], China, in 1908. Mount Carmel–PI 70.218-2
from Wuchiatzu, Manchuria, China, in 1926. Mukden No. 4–
Wisconsin Experiment Station selection. Nanking–PI 71.597
from Nanking, China, in 1927 (see CNS, p. 6). Nanksoy–PI
104.881 from Nanking, China, in 1934.
Nansemond Early–Farmer selection, Virginia. Natsu–PI
19.984 from Yokohama, Japan, in 1907. Nemo–PI 19.985
from Yokohama, Japan, in 1907. Nielsen–PI 22.644B from
Hangchow, Chekiang, China, in 1908. Nigra–PI 22.407 from
Hong Kong, China, in 1908. Nuttall–PI 6.416 (PI 17.253)
from Pyongyang, Korea, in 1901. Okute–PI 19.986 from
Yokohama, Japan, in 1907. Oloxi–Coker’s Seed Company,
South Carolina. Otoxi–From South Africa. Ozark–PI 37.272
from Kogen Province, Korea, in 1914.
Pee Dee–Coker’s Seed Company, South Carolina.
Pingsu–PI 18.259 from Tschang-ping-tsu, China, in 1906.
Preston–Virginia Experiment Station selection. Quillian–
Farmer selection, Oklahoma. Rattlesnake–Kentucky
Experiment Station selection. Riceland–PI 20.797 from
Shanghai, China, in 1907. Rila–Marsh Foundation,
Ohio. Sainte Anne–Canada Experiment Station selection.
Samarow–PI 17.260 from J.M. Thorburn and Company in
1902. Saskatoon–Farmer selection, Canada.
Sedo–PI 23.229 from Tientsin, Chihli, China, in
1908. Sherwood–PI 17.862 from Tientsin, China, in 1906.
Southern Green–PI 62.839 from Nanking, China, in 1925.
Southern Prolific–PI 37.250 from Keiki Province, Korea, in
1914. Stuart–PI 22.644 from Hangchow, Chekiang, China,
in 1908. Summerland–Canada Experiment Station selection
[British Columbia]. Suru–PI 89.128 from Kyojo, Korea, in
1930. Swan–PI 22.379 from Canton, Kwangtung, China,
in 1908. Taha–PI 21.999 from Boshan, Shantung, China, in
1907. Tanloxi–Delta Station selection 483, Mississippi.
Tashing–PI 20.854 from Harbin, Manchuria, China,
in 1907. Tensas–PI 104.881 from Nanking, China, in
1934 (same as Nanksoy). Texoil–Farmer selection, Texas.
Tinzan–From Australia. Trenton–PI 24.610, a selection
from ‘Mammoth (Yellow)’ in Kentucky in 1904. Trinitaria–
From El Salvador. U.S.-5–PI 54.563-5 from Jungchiangko,
Shengking [Liaoning], China, in 1921. Vilnensis–From
Poland. Vireo–PI 22.874 from Tokyo, Japan, in 1908. White
Eyebrow–PI 30.745 from Wulukai, Kirin, China, in 1911.
Yellow Biloxi–North Carolina Experiment Station
selection. Yokotenn–PI 19.981 from Yokohama, Japan, in
1907. Yosho–PI 6.314 (PI 17.262) from Tokyo, Japan, in
1901.
Talk with Dr. Richard Bernard. 1998. July 12. He
considers this to be his best publication on this subject, but
it is quite similar to INTSOY Series No. 30 titled “USDA

soybean germplasm collection inventory. Vol. 1,” published
in August 1987. Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
8897. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Introduction (Document part). USDA Technical Bulletin No.
1746. 68 p. Oct. See p. 1-2.
• Summary: In the Introduction, the section titled “Old
domestic varieties” states: “In table 3 are listed 204 strains
(140 north and 64 south) of old domestic varieties. Most of
them were developed of sponsored by public institutions, but
a few are from private individuals, seed companies, or other
private sources and are included here to provide a complete
list of varieties developed before 1947. Many of them were
of foreign origin and were grown commercially exactly as
introduced, whereas others were selections from seed lots
that were heterogeneous when introduced or that became
heterogeneous after introduction, probably by outcrossing or
mixture. The ancestry of several may be traced to the same
introduction. For example, there are 18 varieties derived
from PI 30.593 (Manchu). Some of the names reflect their
common origin: A.K. and A.K. (Harrow); Manchu, Hudson
Manchu, Montreal Manchu, Manchu 3, Manchu 606, and
Manchu 2204; Manchuria, Manchuria 13177, and Manchuria
20173; Mandarin, Mandarin (Ottawa), and Mandarin 507;
and Wilson, Wilson-Five, and Wilson-6.”
“Also included in table 3 are old domestic varieties
selected from hybrids of known parents. The first of these
hybrids was Ogemaw developed in 1902 [by E.E. Evans
of West Branch, Michigan]. Little is known of this early
breeding work and the two parental varieties are not in
the collection. Several selections from natural crosses in
Mammoth Yellow with presumed known male parents were
released in the 1920’s in Mississippi and South Carolina
(Mamloxi, Mamotan 6640, Mamredo, and Yelredo).
“Modern soybean variety development using
hybridization followed by selection began in 1939 with the
release of Pagoda, developed by F. Dimmock at the Canada
Department of Agriculture in Ottawa, followed the next year
by the release of Chief, developed by C.M. Woodworth at the
Illinois Agricultural Experiment Station (AES), and Ogden,
developed by H.P. Ogden at the Tennessee AES. During the
1940’s there were eight additional selections from known
hybrids: Lincoln and Viking at the Illinois AES; Gibson at
the Indiana AES; Tennessee Non Pop and Volstate at the
Tennessee AES; Capital at Ottawa, Canada; and Acadian
and Nela at the Louisiana AES... All varieties in table 3 were
developed prior to 1950 except two foreign introductions
from the mid-1960’s (Miller 67 and Patterson) and a 1966
release of a reselection (Wilson-6) from an old introduced
variety.”
“The Soybean Germplasm Collection was started
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in 1949 [at Urbana, Illinois]. All old U.S. and Canadian
varieties and foreign (FC and PI) strains were sought
throughout the country. Many old domestic varieties,
including some of the most popular ones such as Ito San, had
been discarded and could not be found. These lost varieties
are listed in table 4...” Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
8898. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of
public soybean varieties in the United States and Canada:
Public soybean variety registrations and licenses (Document
part). USDA Technical Bulletin No. 1746. 68 p. Oct. See p.
62-67. [4 ref]
• Summary: This very interesting long table is divided
into two parts. Part I lists nine “old domestic varieties”
of soybeans. For each variety it gives the name (listed
alphabetically), the registration or license number (from 1 to
18), and the reference–from 1943 to 1955. Most references
in this section (from 1943-52) are in the Journal of the
American Society of Agronomy–which in 1953 was renamed
Agronomy Journal. The first soybean variety to be registered
was Boone, in 1943.
Part II lists about 5 pages of “modern public varieties.”
The same format is used. For registrations from 1953 to
1960, this information appears in the Agronomy Journal.
Thereafter it appears in Crop Science–starting with
Registration No. 34. Canadian varieties are registered in the
Canadian J. of Plant Sciences.
The Canadian varieties are: Acme (1960), Altona (1966),
Bicentennial (1986), Comet (1960), Crest, Harcor (1976),
Hardome, Harlon (1976), Harosoy (1955), Harwood (1971),
Maple Amber, Maple Arrow, Maple Donovan, Maple Isle,
Maple Presto, Maple Ridge, Merit (1960), Morsoy (1970),
OAC Aries (1987), OAC Libra (1986), OAC Pisces (1986),
OAC Scorpio (1987), Portage (1966), Vansoy (1972).
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
8899. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Table 6–Origins and pedigrees of modern domestic soybean
varieties from public institutions (Document part). USDA
Technical Bulletin No. 1746. 68 p. Oct. See p. 32-59.
• Summary: For each variety, the following information
is given in tabular form: Variety name, maturity group,
pedigree, prior designation, year licensed or released,
developer. The varieties, listed alphabetically, are: Acme
(Canada), Ada, Adams, Adelphia, Alamo, Altona (Canada),
Amcor, Amsoy, Amsoy 71, Anoka, Bay, Bedford, Beeson,
Beeson 80, Bethel, Bicentennial (Canada), Bienville,
Blackhawk, Bonus, Bossier, Bradley, Bragg, Braxton, BSR
101, BSR 201, BSR 301, BSR 302, Calland, Cartter, Celest,
Centennial, Century, Century 84, Chamberlain, Chico,

Chippewa, Chippewa 64, Clark, Clark 63, Clay, CN210,
CN290, Cobb, Coles, Columbus, Comet (Canada), Corsoy,
Corsoy 79, Crawford, Crest (Canada), Cumberland, Curtis,
Custer, Cutler, Cutler 71, Dare, Dassel, Davis, Dawson,
Delmar, DeSoto, Disoy, Dorman, Douglas, Dowling, Dunn,
Duocrop, Dyer, Egyptian, Elf, Elgin, Emerald, Epps, Essex,
Evans *, Fayette, Ford, Forrest, Foster, Franklin, Fremont,
Gail, GaSoy 17, Gnome, Gnome 85, Gordon, Govan,
Grande, Grant, Gregg, Hack, Harcor (Canada), Hardee,
Hardin, Hardome (Canada), Hark, Harlon (Canada), Harly
(Canada), Harosoy (Canada), Harosoy 63 (Illinois, USA),
Harper, Harwood (Canada), Hawkeye, Hawkeye 63, Henry,
Hill, Hobbit, Hodgson, Hodgson 78, Hood, Hood 75, Hoyt,
Hutton, Jackson, James, Jeff, Johnston, Jupiter, Jupiter-R,
Kahala, Kaikoo, Kailua, Kanrich, Keller, Kent, Kershaw,
Kim, Kino, Kirby, Lakota, Lawrence, Lee, Lee 68, Lee 74,
Leflore, Lindarin, Lindarin 63, Logan, Mack, Madison,
Magna, Maple Amber (Canada), Maple Arrow (Canada),
Maple Donovan (Canada), Maple Isle (Canada), Maple
Presto (Canada), Maple Ridge (Canada), Marion, McCall,
Mead, Merit (Canada), Miami, Miles, Mokapu Summer,
Monroe, Morgan, Morsoy (Canada), Narow, Nathan, Nebsoy,
Norchief, Norman, OAC Aries (Canada), OAC Libra
(Canada), OAC Pisces (Canada), OAC Scorpio (Canada),
Oakland, Oksoy, Ozzie, Pella, Pella 86, Perry, Pershing,
Pickett, Pickett 71, Pixie, Platte, Pomona, Portage (Canada),
Preston, Prize, Protana, Provar, Pyramid, Rampage, Ransom,
Regal, Renville, Rillito, Ripley, Ross, Scott, Semmes,
Shelby, Sherman, Shore, Sibley, Simpson, Sloan, Sohoma,
Sparks, Sprite, Stafford, Steele, Swift, TN 4-86, TN 5-85,
Toano, Tracy, Tracy-M, Traverse, Union, Vance, Vansoy
(Canada), Verde, Vickery, Vinton, Vinton 81, Wabash, Ware,
Wayne, Weber, Weber 84, Wells, Wells II, Wilkin, Will,
Williams, Williams 79, Williams 82, Winchester, Wirth,
Woodworth, Wright, Wye, York, Young, Zane.
* Concerning Evans: Maturity Group: 0. Pedigree:
Merit x Harosoy. Prior designation: M61.96. Year licensed
or released: 1974. Developer: Minnesota AES and USDA.
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
8900. Hymowitz, Theodore. 1988. Soybeans: The
success story. In: Jules Janick and James E. Simon, eds.
1988. Advances in New Crops: Proceedings of the First
National Symposium New Crops: Research, Development,
Economics. Portland, Oregon: Timber Press. xxii + 560
p. See p. 159-63. Held 23-26 Oct. 1988 at Indianapolis,
Indiana. [10 ref]
• Summary: Perhaps the best brief history seen on the
origin and dissemination of the soybean, its introduction
to America, and the reasons for its success. Contents:
Introduction. Paths of dissemination–Old World. Paths of
dissemination North America (Early Period [1765-1859]).
Paths of dissemination North America (Middle Period [18781898]). Paths of dissemination North America (Late Period
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[1907-1920]). Success [due to the development of new
cultivars and the rise of a processing industry]. Summation.
This paper notes that in 1804 soybeans were planted
near Dubrovnik, Yugoslavia [Note: Dubrovnic has been in
Croatia since 1991]. They were “harvested, cooked, mixed
with cereal grain and then fed to chickens for increased egg
production.”
“In 1878, while in Europe, Dr. George H. Cook and
James Neilson of the New Jersey Agricultural Experiment
Station obtained soybean seed at the Bavarian Agricultural
Experiment Station and at the Vienna Exposition. The
seeds were planted at the College Farm in May 1879 and
harvested in October. The results were encouraging. This is
the first report of soybeans having been tested at a land grant
institution in the United States. Within a short time, soybean
seeds were introduced from Japan by McBryde (Tennessee),
Sturtevant (Cornell Univ., New York), Brooks, (Hatch,
Massachusetts), and Georgeson (Kansas).”
The article is dedicated to the memory of the author’s
friend and colleague Prof. dr. Bogdan Belic [pronounced
BEL-itch], Novi Sad, Yugoslavia.
Note: Dr. Hymowitz, in a letter to William Shurtleff of
Soyfoods Center dated 22 Dec. 1984, states: “A colleague
of mine [Belic], while meandering through a library in a
monastery in Yugoslavia, came across an early 1800s citation
of soybeans in that area. Apparently the beans were brought
to the Zagreb area by a ship captain from China.”
Talk with Ted Hymowitz. 1993. April 25. Ted has a
copy of the 1804 document by Buconjic that mentions
soybeans being planted near Dubrovnik. It was sent to him
by his friend and colleague Prof. Dr. Bogdan Belic of Novi
Sad, Croatia, Yugoslavia. Dr. Belic, who knew that Ted was
interested in the early history of the soybean, photocopied
the document and translated that portion which dealt with
the soybean. Ted does not have an 1826 article by Simic
that cites the 1804 document by Buconjic. Address: Dep. of
Agronomy, Univ. of Illinois, Urbana, Illinois.
8901. Hymowitz, Ted. 1988. Personal history and work with
soybeans (Interview). SoyaScan Notes. Nov. 16. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Ted grew up in a Jewish family in Brooklyn
near the Brooklyn Botanical Garden. His parents had both
immigrated from Poland, but their roots go back to Spain. He
graduated from Cornell Univ. in agronomy with an interest
in chemistry, then earned an MSc degree from Arizona
State Univ. He then was drafted into the U.S. Army, where
he worked at a chemistry lab in the USA. Then he earned a
PhD from Oklahoma State Univ. in an unusual combination
of genetics and biochemistry. There he first got involved
with soybeans when he grew out some soybean seeds, along
with those of other crops. Looking for a job, he worked
for the U.S. government in Brazil for several years. There
he was actively involved in a very successful project with

Kurt Athow training Brazilians to grow soybeans. Back in
the USA, he was offered a job at the Dept. of Agronomy,
Univ. of Illinois, where his former Dept. Head at Oklahoma
State, Marlowe Thorne, was now department head at
Illinois. He brought Jack Harlan and Yanda DeWet with
him from Oklahoma State. Harlan had been on Hymowitz’s
PhD committee at Oklahoma State. Hymowitz did not go
through the normal interview because his contact knew they
did not hire minorities. The faculty was furious and he was
soon made to feel unwelcome by colleagues. For 18 years
he has almost never attended a faculty meeting or other
department meeting. He ignores them. Most of them ignore
him. Ram Sing and Ted are presently suing the Department
for discrimination against minorities. He is the only minority
faculty member out of 80 members. They will soon be hiring
their first woman. Jack Harlan, who used to be at Oklahoma
State, was a close faculty friend, but he is now retired. He set
up the Crop Evolution Lab at Illinois. His father was a barley
and crop evolution expert.
Ted’s current projects: History of the soybean in Illinois
from the 1850s to 1900. The two early sources of seeds
were Edwards-Lea via San Francisco and the Patent Office.
Farmers who grew out the early seeds in Pennsylvania; he
has read their logs. On the Samuel Bowen story, Ted traveled
to Georgia at least 8 times at his own expense. He went to
England once. In Seville, Spain he has looked at the logs of
the Spanish galleons that sailed the China-Acapulco route,
but found nothing. The old Spanish script is very hard to
read. He is still working on the Acapulco connection and
says it looks promising. He has references to soybeans in
Israel from the 1940s. Bodgdan Belich told him that in 1804
some peasants grew out soybeans in the village of Dubrovnik
in Croatia/Yugoslavia.
His office is stark. He has no machines / computers in it.
He keeps up with his correspondence. He writes all journal
papers by hand. A secretary types them, he edits once, she
keys in these changes, and they are done.
For Ted’s 1970 article on “The Domestication of the
Soybean,” he went to the library and read a lot to try to
find origins. No one seemed to know or care where it came
from. He wanted to know. Some of this was Harlan’s crop
evolution lab perspective. Ted’s book on the history of
the soybean is slowly getting closer. It looks like Timber
Press in Oregon is interested. They do high quality books
and conference proceedings, but Ted is unwilling to sign a
contract with a date on it. He has a sabbatical available for
use whenever he wants but is hard to take when he has many
grants and graduate students. So it may take a long time.
Concerning Ted’s parents and name: His mother’s
surname was Rose, but it had been shortened to that from her
Spanish surname, Rosmarin, which means “rosemary,” after
immigration to America from Poland. Ted’s father’s name is
Bernard (actually Baruch, which means Blessed) Hymowitz.
The surname Hymowitz also derives from the Spanish,
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though it sounds Polish. “Owitz” means “Son of” in Eastern
European languages. “Hym” is derived and softened from
“Chaim,” which means life, but is not in the Old Testament
of the Bible. So “Chaim” is derived from the Spanish
“Jaime,” of which James is the English equivalent. In about
1804 the Russian Czar declared that all citizens must adopt
the “Christian” practice of having a last name. Before that
the naming pattern was often in the form, Ted son of Baruch.
There were no last names in many countries. So Ted’s
ancestor took the surname “Son of Jaime” = Hymowitz.
Address: Urbana, Illinois.
8902. SoyaScan Notes. 1988. New Trend: New concern with
trypsin inhibitors (Overview). Nov. 16. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: During the 1970s research by Unilever in
Europe seemed to show that trypsin inhibitors can cause
pancreatic cancer. Scientists at the USDA Northern Regional
Research Center (NRRC) in Peoria, Illinois and the Western
Regional Research Center (WRRC) in Albany, California
replicated the research in 2-year study that measured the
actual amount of inhibitor consumed after heat processing.
These results, showing that increasing the amount of
trypsin inhibitor consumed by rats increased the amount
of pancreatic cancer, were published in 1985 in a 4-part
article in Qualitas Plantarum. On 15-16 November 1988 a
conference titled “Dietary Protease Inhibitors” was held at
the WRRC; Thirteen papers were presented, followed by a
discussion of future directions in trypsin inhibitor research.
There was much interest in SBTI-free soybeans developed
by Hymowitz at the University of Illinois.
Research results are conflicting, so more research
is being conducted. It is especially interesting that some
scientists (Troll, etc.) argue that trypsin inhibitors help
prevent cancer, while others argue that they may cause it.
8903. Kogan, Jenny; Kogan, Marcos; Brewer, Ellen F.;
Helm, Charles G. 1988. World bibliography of soybean
entomology. 2 vols. Illinois Agricultural Experiment Station,
Special Publication No. 73. Vol. I. xxix + 665 p. Vol. II. ix +
291 p. Nov. [5096 ref]
• Summary: Volume I contains an introduction which
discusses: 1. World soybean production and insect pests:
Diversity of the arthropod fauna associated with soybean.
A world map of major soybean producing regions with
approximate dates and sources of soybean introduction.
A list of the major soybean insect pests and their relative
importance in 6 production regions of the world. 2.
Bibliometric analysis of soybean entomological literature,
showing graphically, worldwide and for 6 major regions, the
parallel expansion of world soybean acreage and number
of references on soybean entomology. 3. The soybean
entomological literature: The soybean entomology database.
Scope of the SIRIC database. Operations. Chronology of the

development of SIRIC (1969-1988). 4. The Bibliography:
Criteria for inclusion, scope, and coverage. Resources
searched. Organization of the bibliography, with explanation
of a sample record.
Bibliographic entries appear in alphabetical order by
author(s). Each entry is followed by a string of key words
that reflects the subject contents.
Volume II contains 6 indexes that refer to the
sequentially numbered entries: 1. Author index. 2.
Geographic index. 3. Host plant index. 4. Taxonomic index:
A hierarchical list of arthropods (order, family, and genus).
5. General descriptor index: A list of subject descriptors
hierarchically organized. A subindex for these descriptors
is organized alphabetically. 6. Language index: A list by
language of all entries, excluding those printed in English.
SIRIC operates a system for the collection, storage,
and retrieval of literature on soybean-related arthropods.
The collection contains over 24,000 documents. Documents
selected for inclusion are of 2 types: 1. Those dealing with
soybean arthropods (pests, vectors of diseases, pollinators,
and natural enemies). 2. Those related to 24 insect species of
key importance. Because this literature is surveyed without
regard to its plant associations, many documents pertaining
to crops other than soybeans–corn, cotton and alfalfa, for
example–are included.
A controlled vocabulary of over 8,500 key words is
used to index documents for storage and retrieval. Organized
hierarchically, this vocabulary is updated frequently to
accommodate new terms and concepts.
Talk with Jenny Kogan in Corvallis, Oregon. 1991.
April 6. Every document listed in this bibliography mentions
the soybean. The database was on a mainframe computer,
which was phased out by the University of Illinois, but the
database is now being converted to run on InMagic in a
personal computer environment. There is an agreement that
the database will be kept alive, at least for the time being.
Marcos Kogan is now on a leave of absence at Oregon State
Univ., but he may eventually return to Illinois and reactivate
the database. Address: SIRIC (Soybean Insect Research
Information Center), Illinois Natural History Survey, 172
Natural Resources Building, 607 E. Peabody Dr., UrbanaChampaign, IL 61820: 1. Librarian; 2&4 Entomologists; 3.
Computer programmer. Phone: 217-333-6784.
8904. Schwab, A.W.; Dykstra, G.J.; Selke, E.; Sorenson,
S.C.; Pryde, E.H. 1988. Diesel fuel from thermal
decomposition of soybean oil. J. of the American Oil
Chemists’ Society 65(11):1781-86. Nov. [29 ref]
• Summary: Thermally decomposed soybean oil shows
promise as alternative fuel for the direct-injection diesel
engine. “Soybean oil has good potential as alternative diesel
fuel, but its use in the direct-injection engine is limited
by high viscosity, low volatility and the polyunsaturated
character of the triglycerides. These properties may be
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changed by pyrolysis.” Address: 1&4. NRRC, Peoria,
Illinois; 2-3. Univ. of Illinois.
8905. Golbitz, Peter. 1988. Soyfoods Association: New
developments (Interview). SoyaScan Notes. Dec. 2.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The Natural Foods Expo in Anaheim, 14-17
April 1989, will have a panel on marketing soyfoods aimed
at retailers; 75 minutes for 4 speakers.
Concerning the tofu standards, the standards committee
approved them unanimously, but when the board of directors
voted on them, Barricini and Ralston Purina refused to
approve.
The Association is planning to petition the USDA to
allow tofu to be used as a meat alternative in school lunches
and have it qualify for reimbursement.
Gordon Bennett will be president of SAA until April
1989. The Board has paid all past debts to Steve McNamara
and has budgeted $5,000 for a part time administrator to
work in the Soyatech office. The person will do 5-10 hours/
week of SAA work such as news releases, soliciting dues,
etc.
SAA voted to drop the Clip Service on 31 Dec. 1988.
Golbitz gets about 50 magazines, which he clips and there
was not enough in the clip service for him to make it worth
$400 a year. Plus there was a big filing problem.
Golbitz is very happy that he bought the Soya Bluebook.
In Jan. 1989 Soyatech will hire its second employee. So with
Peter and Sharyn that makes 4 workers. During the Bluebook
crunch in summer they will hire an extra person. Address:
Bar Harbor, Maine. Phone: 207-288-4969.
8906. Soybean Update. 1988. U.S.–USSR long-term grain
agreement signed. Dec. 5. p. 3.
• Summary: “U.S. and Soviet officials last Monday
signed a 2 year and 3 month extension of the long-term
grain agreement that expired at the end of September. The
agreement provides for the USSR to annually purchase 4
million tonnes of corn and 4 million tonnes of wheat and
either 1 million tonnes of wheat or corn, or 500,000 tonnes
of soybeans or soymeal during the next 2 calendar years. The
agreement will expire December 31, 1990, the beginning of
the next Soviet 5-year plan.”
James Lee Adams, President of the American Soybean
Association, said, “Last year ASA and the USDA’s Foreign
Agricultural Service (FAS) worked with one of their research
farms on a tremendously successful soybean meal feeding
trial. They were ecstatic over the results.”
The new agreement follows a record year of soybean
exports to the Soviet Union. Soviet soybean and soymeal
purchases in 1987-88 totaled over 91 million bushels, the
largest in over a decade.
8907. Loveland Reporter-Herald (Colorado). 1988. Miso

works as flavoring substitute. Dec. 28.
• Summary: “Miso, a fermented seasoning made from a
legume or grain plus salt, water and a bacterial culture. Is
a good flavoring substitute for meat and meat broth, says
Karen Wilken, Colorado State University Cooperative
Extension food science and human nutrition specialist...
Miso can be used as a substitute for bouillon or meat stock in
soups, gravies or stews. It also can be used like soy sauce or
Worcestershire sauce in sauces, dips and dressings.
“Because it is relatively low in sodium it can serve as a
seasoning in moderate salt level diets.”
8908. Bernard, R.L.; Noel, G.R.; Anand, S.C.; Shannon,
J.G. 1988. Registration of ‘Cartter’ soybean. Crop Science
28(6):1029-30. Nov/Dec. [6 ref]
• Summary: Registration No. 226, PI 518675. The
Cartter variety of soybean was developed by the USDA’s
Agricultural Research Service (ARS) and the Illinois and
Missouri Agricultural Experiment Stations in a program to
provide cultivars that are resistant to soybean cyst nematode
(SCN) (Heterodera glycines Ichinohe) and adapted to the
Midwest. Cartter is named for the late Jackson L. Cartter
who directed production research of the U.S. Regional
Soybean Laboratory at Urbana, IL, from its establishment in
1936 until his retirement in 1966.
Cartter was released in 1986 to foundation seed
organizations. Address: 1. USDA-ARS and Dep. of
Agronomy; 2. USDA-ARS and Dep. of Plant Pathology.
1-2: Univ. of Illinois, 1102 S. Goodwin, Urbana, IL 61801;
3. Univ. of Missouri Delta Center, Portageville, MO 63873;
4. Asgrow Seed Co., P.O. Box 210, 155 North, Marion,
Arkansas 72364, formerly Univ. of Missouri Delta Center,
Portageville.
8909. Bernard, R.L.; Cremeens, C.R. 1988. Registration of
‘Williams 82’ soybean. Crop Science 28(6):1027-28. Nov/
Dec. [3 ref]
• Summary: Registration No. 222, PI 518671, for Williams
82. Address: Both: USDA-ARS and Dep. of Agronomy,
Univ. of Illinois, 1102 S. Goodwin, Urbana, IL 61801.
8910. Kingma, Sharyn. 1988. Soya interview: Tofu and the
law [Steve McNamara and Frank Sasinowski of Hyman,
Phelps & McNamara law firm in Washington, DC]. Soya
Newsletter (Bar Harbor, Maine). Sept/Dec. p. 4-5, 18.
• Summary: Discusses the tofu standards, how the Food and
Drug Administration defines and sets standards of identity
for particular food products, and how the existing policies of
the USDA influence tofu’s acceptance into the school lunch
program.
8911. Porter, Jane M. 1988. Drought in the United States:
A short history. USDA Economic Research Service, Staff
Report No. AGES881020. 9 p. Dec.
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• Summary: “Soybeans and drought: Soybeans for beans
were not a commercial crop until World War II. Wartime
production goals called for the production of soybeans
to replace the fats and oils formerly imported from East
Asia and the South Pacific. By the end of the wartime food
shortage period, strong domestic and foreign markets had
developed. There was not much competition from foreign
producers during the 1950’s and 1960’s. U.S. soybean
production increased from 269 million bushels in 1953
to 1,169 million bushels in 1971. Soybeans can be grown
almost anywhere corn, cotton, or winter wheat can be grown.
Soybean yields have followed a slowly rising trend line with
scarcely a blip to indicate a year of drought. The available
data on soybean production provide no evidence that
droughts resulted in shortages in supply or price increases.
The run-up in soybean prices in the 1970’s was the result
of devaluation of the U.S. dollar and panic buying by some
foreign countries who relied heavily on U.S. suppliers.”
Address: Agriculture and Rural Economy Div., ERS, USDA.
8912. Shenk, John S.; Westerhaus, Mark O. 1988. Accuracy
of NIRS instruments to analyze forage and grain. Crop
Science 25(6):1120-22. Nov/Dec. [7 ref]
• Summary: “A study was made of the relative accuracy
of three near infrared reflectance (NIR) instruments;
a monochromator and two lower cost scanning filter
instruments.” These instruments were made by Pacific
Scientific, Silver Spring, Maryland. Samples of hay, haylage
(a mixture of grasses and legumes), corn silage, and corn
grains were tested; soybeans are not mentioned. Address:
Pennsylvania Agric. Exp. Station, University Park, PA
16802.
8913. Soy Ink Journal (St. Louis, Missouri, and Reston,
Virginia). 1988. Publishers report good results with soy ink.
1(1):1-4. Undated.
• Summary: This colorful 4-page undated newspaper,
printed using soy color and black inks, was published by
the American Soybean Association (ASA) in St. Louis,
Missouri, and the USDA in conjunction with the American
Newspaper Publishers Association (ANPA) in Reston,
Virginia, to promote the use of soy ink. The first issue
contains articles such as the following: ANPA gets the
ball rolling: Research keys soy inks success. Why should
papers switch to soy ink? Bulk delivery of Soy-ANPA-INK
available from major ink companies. The environmental
advantage: Soy oil inks utilize biodegradable ingredients,
making disposal easier. Future Mizzou grads learn benefits of
soy ink. Canada on the soy ink fast track. Farm press pushes
for expanded use of soybean oil ink in the United States.
Vegetable oil report: They are not all alike. Soy oil supply
should remain steady in upcoming years.
Talk with Stu Ellis of the American Soybean
Association. 1992. Sept. 11. He is ASA associate director

of domestic marketing and has been actively involved with
the soy ink campaign since early 1989 when he joined ASA.
The first issue (called Vol. 1, No. 1) was published in late
1988, the second (called Vol. 2, No. 1) was published in June
1989 and the third (called Vol. 3, No. 1) in June 1990. About
15,000 copies of the last issue were printed and distributed
free of charge. Only these three issues were published. These
publications were designed to tell the newspaper industry
about soy ink. Since 1990 the focus of soy ink marketing has
switched to commercial printers and magazines using news
releases and brochures. To date, 75 ink manufacturers and
1,600 newspapers and commercial printers have licensed
ASA’s SoySeal.
8914. Tamang, Jyoti P.; Sarkar, Prabar K.; Hesseltine,
C.W. 1988. Traditional fermented foods and beverages of
Darjeeling and Sikkim–A review. J. of the Science of Food
and Agriculture (London) 44(4):375-85. Dec. [9 ref]
• Summary: About 70% of the inhabitants of the Darjeeling
district of the state of West Bengal and about 90% in the
state of Sikkim (a total of 1.15 million people) traditionally
consume large quantities of fermented foods and beverages...
The common fermented foods and beverages of the region
include kinema, gundruk, sinki, mesu, churpi, shel roti and a
variety of jnards.
Includes a discussion of kinema. Although traditionally
used by the Nepalese, kinema is now popular among the
Lepchas and Sikkimese who call it respectively ‘satlyangser’
and ‘bhari.’
Note: This is the earliest document seen (Jan. 2012) that
mentions “bhari,” the Sikkimese [Bhutia] name for Nepalese
kinema, or “satlyangser,” the Lepcha name for Nepalese
kinema, which is a close relative of Japanese natto.
Soya beans are washed, soaked in water overnight,
cooked by boiling and cooled to room temperature. They are
then crushed lightly with a wooden ladle to split the kernels.
A small amount of firewood ash is added and blended with
the whole soya bean grits which are traditionally wrapped
with banana (Musa paradisica L) or (Leucosceptrum canum
Smith) leaves; polyethylene bags are sometimes used also.
The wrapped mass is covered with sackcloth and kept in a
warm place, usually above an earthen oven in the kitchen for
1-2 days during summer or 2-3 days in winter. The formation
of mucilage and an unpleasant ammoniacal aroma indicates
the desired state of fermentation. Kalimpong kinema has a
darker brown color but is less mucilaginous than the kinema
from elsewhere. The product is similar to Indonesian tempeh
[sic] and Japanese natto. Kinema is used to give a pleasant,
nut-like flavor to curry. It is also dried, fried in edible oil and
mixed with salt, onion and chilies to produce pickle.
Figure 1 shows a flow sheet of kinema production:
Soya beans (1 kg), washed. Soaked in water (3 liters for
8-10 hours). Excess water drained off. Water added. Cooked
(1-1.5 hours in open cooker or 10-12 minutes in pressure
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cooker). Excess water drained off. Cooled. Crushed to grits.
Firewood ash (ca. 1 g). Mixed. Wrapped. Fermented (2535ºC, 1-3 days). Kinema (ca. 2-5 kg).
Fresh kinema keeps for a maximum of one week. The
shelf life is often lengthened to one month by drying in the
sun or by keeping on earthen ovens in kitchens. Address:
1-2. Dep. of Botany, Univ. of North Bengal, NBU 734430,
District of Darjeeling, West Bengal, India; 3. NRRC, ARS,
USDA, Peoria, Illinois 61604.
8915. Hwang, T.C.; Baldwin, E.D.; Larson, D.W. 1988.
A synthesis of monetary and exchange rate policy and
competition in world soybean markets. Ohio Agricultural
Experiment Station, Department Series E.S.O. No. 1529. *
8916. Hwang, T.C.; Thraen, C.S.; Larson, D.W. 1988. U.S.,
Brazil and Argentina competition in the world soybean
market: an analysis of the effects of U.S. monetary and
exchange rate policy. Ohio Agricultural Experiment Station,
Department Series E.S.O. No. 1425. *
8917. Hwang, T.C.; Thraen, C.S.; Larson, D.W. 1988.
Competition in the world soybean market: An analysis of
the effects of U.S. monetary and exchange rate policy. Ohio
Agricultural Experiment Station, Department Series E.S.O.
No. 1265. *
8918. Ko Swan Djien. 1988. Recollection of tempeh. Onko
Chishin No. 25. p. 42-48. [11 ref. Eng]
• Summary: A brief review of the author’s involvement
in fundamental tempeh studies. During the late 1950s the
author taught Technical Microbiology at the Bandung
Inst. of Technology in Indonesia. In 1960 he was granted
a sabbatical to study antibiotics and related fermentation
processes at the Northern Regional Research Center (Peoria,
Illinois) under Dr. Clifford W. Hesseltine. “Dr. Hesseltine’s
background was in conventional liquid agitated pure culture
fermentation. But when Ko arrived, he had just finished
his first experiments with a solid substrate fermentation
process of an Asian soybean food, by studying aspects of
miso fermentation with Dr. K. Shibasaki of Tohoku Univ.
Dr. Hesseltine became utterly fascinated with the use of
solid substrates and the application of pure mixed cultures
in miso fermentation. This made him curious to know more
about other non-Western fermented foods which were still
unknown to many people in the Western world. During
our first conversation, Dr. Hesseltine asked me cautiously,
whether I was familiar with an Indonesian food which was
made by fermentation of soybeans with a certain mould
species. I immediately assumed that he had ‘tempe’ in mind.
Since tempe is a regular ingredient in the Indonesian menu, it
was not difficult for me to tell him about the culinary aspects
of tempe. However, knowledge of the microbiological
aspects was minimal, because basic background information

was not yet available.
“Instead of discussing the latest developments of
fermentation technology which was the purpose of my visit
to the U.S.A., Dr. Hesseltine and I theorized about tempe
fermentation and we became more and more fascinated by
the still unknown aspects. We soon agreed that it might be
more interesting to study fundamental principles of tempe
fermentation during my period of practical training rather
than starting a study of one of the many detailed aspects of
a modern fermentation process. At that time we could not
foresee that this decision was a contribution to sparking a
wave of research activities with world wide interest.”
This research by Ko and Hesseltine led to the discovery
that Rhizopus oligosporus was the principal species of
mold used for traditional tempeh fermentation in Indonesia.
This led to development of a pure-culture tempeh starter/
inoculum. “An important aspect during these studies was
the unexpected publicity given by the Indonesian press.
It aroused curiosity and was a great stimulus to other
universities and research institutes to study various aspects of
tempe fermentation.”
In 1968 the author joined the Agricultural University,
Wageningen, Netherlands, where his research showed that R.
oligosporus does not produce aflatoxins, and actually inhibits
their production. A photo shows Ir. Ko Swan Djien. Address:
Bandung Inst. of Technology, Indonesia, and Agricultural
Univ., Wageningen, Netherlands.
8919. Larson, D.W.; Smith, T.R.; Baldwin, E.D. 1988.
Soybean shipping patterns in the United States for 1985.
Ohio Agricultural Experiment Station, Department Series
E.S.O. No. 1482. *
8920. Zulauf, C. 1988. An overview of corn, soybean, and
wheat price and income support programs for 1988. Ohio
Agricultural Experiment Station, Department Series E.S.O.
No. 1447. *
8921. Gandhi, A.P.; Bourne, M.C. 1988. Effect of pressure
and storage time on texture profile parameters of soybean
curd (tofu). J. of Texture Studies 19(2):137-42. [4 ref]
• Summary: The pressure applied to soybean curd
during processing into tofu has a profound effect on the
moisture content, yield and some textural parameters of
tofu. As the pressure increased from 0.186P to 0.744P the
moisture content decreased from 82% to 60% and yield
decreased from 2.0 kg to 1.2 kg per kg whole dry soybeans.
Hardness-1, hardness-2, chewiness and gumminess increased
linearly with increasing pressure. Springiness, cohesiveness,
adhesiveness and stringiness were hardly affected by
increasing pressure. During storage in water at 2-3ºC for 3
weeks, hardness, gumminess, and adhesiveness increased
moderately; springiness decreased moderately and the other
texture parameters were almost unchanged. Address: New
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York State Agric. Exp. Station, Geneva, NY 14456. Gandhi’s
permanent address: Central Inst. of Agric. Engineering,
Nabibagh, Berasia Rd., Bhopal, MP 462 003, India.
8922. Hesseltine, C.W. 1988. Transfer of food fermentation
technology. In: M.F. Moyal, ed. 1988. Diet and Life Style.
New Technology. John Libbey Eurotext Ltd. See p. 159-65.
[10 ref]
• Summary: Describes examples of successful transfer of
new technology, especially with Oriental fermented foods,
such as tempeh, miso, and sufu. Address: 5407 Isabell,
Peoria, Illinois 61614.
8923. Knox, Steven D.; Krall, James M.; Smith, Daniel M.
1988. Soybean variety performance evaluation. Wyoming
Agricultural Experiment Station, Annual Research &
Extension Centers Progress Report MP-61. p. 149-51.
• Summary: “Soybean production has spread westward in
recent years due to improved and earlier maturing hybrids.
Wyoming, a livestock producing state, imports most of its
protein supplements from other states. If suitable soybean
cultivars could be identified, they could be used to meet
some of the industry’s protein needs.”
Seven soybean varieties were tested at 2 sites at
Torrington as a possible value-added crop to be used as a
protein source for the livestock industry. The inoculated
seeds were planted on May 23 at the rate of 58 lb/acre. The
seeds contained 7.35–8.6% moisture at harvest. Irrigated
soybean yields (calculated at 13% moisture) ranged from
61.3 bu/a (2 varieties) to 51.55 bu/acre. Dryland soybean
yields (calculated at 13% moisture) ranged from 38.1 to 19.0
bu/acre. Address: 1. Superintendent, Torrington Research &
Extension Center, Route No. 1, Box 374, Torrington, WY
82240. Phone: 307-532-7126.
8924. USDA ERS. 1988. The Economic Research Service in
1988. Washington, DC. 32 p. [1 ref]
• Summary: The Economic Research Service (ERS) is a
U.S. Department of Agriculture (USDA) agency established
in 1961 principally under the authority of the Agricultural
Marketing Act of 1946. The mission of ERS is “to provide
economic and other social science information and analysis
for improving the performance of agriculture and rural
America.”
ERS has four program divisions. (1) Agriculture and
Rural Economy Division–ARED has six branches–Farm and
Rural Economy, Farm Sector Financial Analysis, Finance
and Tax, Human Resources, National Economy and History,
and Rural Business and Government. (2) Agriculture
and Trade Analysis Division–ATAD has six branches–
Agriculture and Trade Policy, United States Agricultural
Policy, Developed Market Economics, Developing
Economics, Centrally Planned Economics, and Agricultural
and Trade Indicators. (3) Commodity Economics Division–

CED has five branches–Crops; Livestock, Dairy, and
Poultry; Fruits, Vegetables, Sweeteners, and Tobacco;
Food Marketing and Consumption Economics; and
Commodity and Trade Analysis–and a Situation and Outlook
Coordination Staff. (4) Resources and Technology Division–
RTD has four branches–Land; Soil and Water; Resource
Policy; and Inputs, Technology, and Productivity. Address:
Washington, DC.
8925. Wilkinson, Dolores. ed. and pub. 1988. Proceedings of
the Seventeenth Soybean Seed Research Conference 1987.
Washington, DC: American Seed Trade Assoc. vii + 114 p.
Held 9-10 Dec. 1987 in Chicago, Illinois. Publication No. 17.
23 cm. [100+ ref]
• Summary: Organized and sponsored by the Soybean
Seed Division of the American Seed Trade Association
(Asta). Program committee (p. ii). President’s message,
by Jim Carnes, President, ASTA (iii). Commentary, by H.
Walker Kirby, Program Chairman (p. iv). Foreword, by Don
Swanlund, Chairman, Soybean Division (p. v).
Contents: Prospects for the farm economy in 1988, by
Darrel Good (Univ. of Illinois, Urbana). Buying expectations
of the emerging farmer, by Bruce Rydeen (NAPB, Mission,
Kansas). Analyzing your market, by Ronald P. Lipovsky
(Maritz Marketing Research, Indianapolis). Developing
marketing strategies, by Michael A. Jackson (Agri-Business
Group, Indianapolis).
Genetic altering of seed size: breeding strategies
and market potential, by Thomas E. Carter (USDA/ARS
[Agricultural Research Service], Raleigh, North Carolina).
Leadership and expectations in people management, by
David R. Parker (Agri-Business Group, Indianapolis).
Influencing your organization, by Robert W. Hopping
(GROWMARK, Inc., Bloomington, Illinois). Exotic soybean
diseases: a potential threat to the United States crop, by
J.B. Sinclair (Univ. of Illinois, Urbana). New diagnostic
approaches for soybean diseases, by Sally A. Miller (AgriDiagnostics Associates, Cinnaminson, New Jersey).
Introduction: philosophical issues in public crop
development and release policy, by Donald A. Holt (Univ.
of Illinois, Urbana). Panel discussion: public variety release
procedures Mississippi–different states, different approaches,
by Roy G. Creech (Mississippi State University, Mississippi
State). North Dakota–and some national, regional and state
landmarks, by Jack F. Carter (North Dakota State University,
Fargo). Indiana–variety release and use policies, by Vic L.
Lechtenberg (Purdue University, West Lafayette). ASTA
considerations, by William T. Schapaugh (American Seed
Trade Assn., Washington, D.C.).
Patents: their impact on the seed industry, by Jack Porter
(Lincoln, Nebraska). Award Presentation. Address: American
Seed Trade Assoc., Washington, DC.
8926. Bechman, Tom. 1989. Tapping the Japanese food
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market with specialty soybeans. Indiana Prairie Farmer
(Lombard, Illinois). Jan. 17. p. 14-15.
• Summary: Purdue University agronomist Marvin
Swearingin believes the time has come to produce
specialized soybeans for the Japanese tofu market, which
consumes 37,000,000 bushels a year. Do do this America
must: 1. Develop a specialized product which provides
traits the Japanese can’t get from bulk shipments. 2. Find a
company that can ship to the tofu maker in Japan. 3. Find
an economical way to ship the beans from elevators to
rail shipping points and thence to ports–perhaps using the
Japanese freight cars that bring auto parts to the Midwest
and return empty to the ports. 4. Find elevators with suitable
facilities receive, size, condition to specifications, and bad
the specialized soybeans. 5. Get a third party, such as the
Indiana Crop Improvement Assoc., to inspect the fields and
certify that the beans are what they are supposed to be. 6.
Have farmers to grow the beans under contract.
At Indiana, Jim Wilcox and Swearingin are screening
varieties and lines to uncover the traits that the Japanese
need to produce premium tofu. Funds for the project were
provided through the Value-Added Center established by the
Indiana legislature in 1988. Generally the Japanese prefer
large-seeded (1,500 to 1,700 seeds/lb) varieties with a clear
hylum for tofu production.
Also at Purdue, Niels Nielsen, a USDA researcher,
heads up a team of researchers who have tried for years to
develop soybeans that don’t contain lipoxygenase enzymes.
They have succeeded in producing soy beans free of the
lipoxygenase-2 isozyme.
8927. Palmer, J.H. 1989. Performance of soybean and peanut
varieties in South Carolina, 1988. Clemson University
Agricultural Experiment Station, Circular No. 545. 5 panels.
• Summary: This is a 17 by 22 inch yellow poster. 100
soybean varieties are listed vertically down the left side.
Across the top are listed: Officially recommended for 1989
by Clemson Univ., Maturity (Group and Relative Early/late),
Shatter, Lodging, Resistance or tolerance to 4 nematodes
and stem canker, height, suitability for double crop, sandy
soils, irrigation, narrow rows, Metribuzin tolerance. Color:
Flower, pubescence, hilum. Released (date, name of
company). Performance and other notes. Address: Extension
Agronomist, Clemson, South Carolina.
8928. Shipe, E.R.; Gooden, D.T.; Barefield, D.K., Jr.;
Chrestman, R.E. 1989. Performance of soybean and peanut
varieties in South Carolina, 1988. Clemson University
Agricultural Experiment Station, Circular No. 194. 91 p.
• Summary: Evaluates varieties for various regions of the
state, and within each region by time to mature. Discusses
field plot techniques, growing conditions, cultural practices,
differences in yield, choice of varieties, and experimental
results. Address: 1. Assoc. Prof. of Agronomy and Soils,

Clemson, South Carolina.
8929. Wall Street Journal. 1989. Senate confirms [Clayton]
Yeutter as Agriculture Secretary. Feb. 9. p. A12.
• Summary: Yeutter, age 59 and the nation’s 23 Secretary of
Agriculture, was the U.S. trade representative until recently.
He is expected to pursue many of the same agricultural
policies and farm-export initiatives as his predecessor,
Richard Lyng. This is his fourth stint at the USDA.
8930. Feb. 16–Clayton K. Yeutter (R), Nebraska, becomes
U.S. Secretary of Agriculture under President George H.W.
Bush (1989-1993) (Important event). 1989.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
8931. Backman, P.A.; Mack, T.P.; Rodriguez-Kabana,
R.; Herbert, D.A. 1989. A computerized integrated pest
management model (AUSIMM) for soybeans grown in the
southeastern United States. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1494-99. [19 ref]
• Summary: AUSIMM, which stands for the Auburn
University Soybean Integrated Management Model, is an
insect, disease, and nematode management system that
also assists farmers in variety selection based on maturity
group, relative productivity, and sensitivity to nematodes and
diseases. It is a menu-driven program written for IBM-PC
and compatibles with at least 512K RAM and one floppy
disk drive. “AUSIMM was tested throughout Alabama
in 1986 and 1987 with 36 field experiments. The model
improved grower net profits and decreased risks over local
practices in about 70% of all tests. Profit increases were
primarily due to reduced pesticide applications and the use
of resistant cultivars.” Address: Dep. of Plant Pathology
and Dep. of Entomology (2nd author), Alabama Agric. Exp.
Station, Auburn Univ., AL 36830.
8932. Baldwin, F.L. 1989. The use of computer programs for
weed control in soybeans. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1620-24. [10 ref]
• Summary: “Development of computer programs for
making weed management decisions in soybeans began with
the Integrated Pest Management (IPM) movement in the
1970s. The first program released to the public was Herbicide
Selection Program and Utility Program for Apple II from
Purdue University [Indiana] in 1982. This program selected
preplant, preemergence and postemergence herbicides based
upon the user’s response to questions about weed species,
soil texture, environmental factors and crop rotation...
“The most useful function of the weed control computer
programs currently available is economic threshold
determinations. Because of the complex calculations
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required to determine the competitive effects of multispecies
weed populations, the computer provides a service that
cannot be matched by printed information. The most widely
reviewed computer programs available in the U.S.A. to
calculate the effects of multispecies weed competition and
also to select recommended herbicides are The Herbicide
Selection Program from the University of Arkansas and Herb
(registered trademark) from North Carolina State University.
These two programs form the basis of this presentation.”
Address: Univ. of Arkansas Cooperative Extension Service,
P.O. Box 391, Little Rock, AR 72203.
8933. Devine, T.E. 1989. The role of co-evolution in the
soybean/microsymbiont interaction. In: A.J. Pascale, ed.
1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 111924. [19 ref]
• Summary: The nitrogen fixing symbiosis of legumes with
rhizobial bacteria is the product of 200 million years of
evolution. Address: Plant Molecular Biology Lab., ARSUSDA, Beltsville, Maryland 20705.
8934. DiPietro, Christina M.; Liener, Irvin E. 1989. Heat
inactivation of the Kunitz and Bowman-Birk soybean
protease inhibitors. J. of Agricultural and Food Chemistry
37(1):39-44. Jan/Feb. [28 ref]
• Summary: The Kunitz trypsin inhibitor, not the BowmanBirk inhibitor, is responsible for the heat-stabile activity
of commercial soy flour that inhibits trypsin activity.
Address: 1. Dep. of Food Science and Nutrition; 2. Dep. of
Biochemistry. Both: Univ. of Minnesota, St. Paul, Minnesota
55108; DiPietro’s present address: Kraft, Inc., 801 Waukegan
Rd., Glenview, Illinois 60025.
8935. Nelson, Randall L.; Wang, Peiying. 1989. Variation
and evaluation of seed shape in soybean. Crop Science
29(1):147-50. Jan/Feb. [6 ref]
Address: 1. USDA-ARS and Dep. of Agronomy, Univ.
of Illinois, 1102 S. Goodwin Ave., Urbana, IL 61801; 2.
Heilongjiang Academy of Agricultural Sciences, 50 Xuefu
Rd., Harbin, Heilongjiang, People’s Republic of China.
8936. Rhee, Khee Choon. 1989. Production of soy protein
ingredients and products. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 2142-51. [9 ref]
• Summary: Contents: Use of expanders in soy processing:
Background, the new expander technology. Industrial
ultrafiltration membrane technology: Background,
preparation of soy protein isolates, preparation of bland soy
milk and wet-curd type food products, preparation of lowsalt soy protein hydrolyzates. Address: Food Protein R&D
Center, Texas A&M Univ., College Station, TX 77843.

8937. Shoemaker, R.C. 1989. Biotechnology and the
soybean. In: A.J. Pascale, ed. 1989. World Soybean Research
Conference IV. Buenos Aires: Continuing Committee. xxviii
+ 2152 p. See p. 47-55. [57 ref]
• Summary: Contents: Introduction. RFLPs in soybean
improvement (RFLP = restriction fragment length
polymorphism). Rhizobia-soybean symbiosis. Transposable
elements. Genetic transformation. Seed component quality.
Introduction: “The adaptation of cellular and molecular
biological techniques to soybean research is offering
tremendous potential for the enhancement of soybean
germplasm. Advancements in technology are occurring at
a breathtaking pace. Refinements of these technologies are
making it possible, not only to study desirable characteristics
of the soybean, but to manipulate those characters to suit the
needs of the marketplace.
“The purpose of this paper is... to highlight some
selected accomplishments in the area of cellular and
molecular biology, specifically, accomplishments which
facilitate, directly, the enhancement of soybean germplasm.”
Summary: “Clearly we are reaching the point in
molecular biological research where we will not be limited
by the recalcitrance of the soybean genetic / biological
system. We will soon be able to manipulate the soybean to
address nearly any research objective.” Address: USDA/
ARS, Iowa State Univ., Ames, Iowa 50011.
8938. Trapido, P.J.; Krajewski, R. 1989. Soybean costs of
production in Argentina, Brazil and the United States: A
regional farm budget analysis. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 1914-21. [12
ref]
• Summary: “The six Argentine production regions are the
lowest cost regions. However, the U.S. Corn Belt–Lake
State regions compare favorably with the best of Argentina’s
production areas. Given the widely accepted advantage in
U.S. shipping costs (both domestically and internationally),
the implication is that even the best soybean region of
Argentina is at a competitive disadvantage against the Corn
Belt–Lake States region of the United States... Production
costs vary as much within a single country as between
countries.” Address: Agriculture and Trade Analysis Div.,
Economic Research Service, USDA, Washington DC 20250.
8939. Wilcox, J.R. 1989. Soybean protein and oil quality. In:
A.J. Pascale, ed. 1989. World Soybean Research Conference
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p.
See p. 28-39. [35 ref]
• Summary: Contents: Introduction. Protein. Oil quality:
Fatty acids, lipoxygenase. Conclusion. “The quantity
and quality of oil and protein has remained unchanged in
soybean cultivars for the past 50 years. Today we are on the
verge of seeing cultivars released with improved protein or
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oil contents or with improved quality of both oil and protein.
Progress has been made in overcoming inverse relationships
between seed yield and protein content, a deterrent to
developing high-yielding, high protein soybean cultivars. Oil
quality has been improved by the development of mutants
with altered fatty acid composition, and the incorporation of
the controlling genes into agronomically good breeding lines
or cultivars. The nutritional value of soybean meal has been
improved by the elimination of trypsin inhibitors, and food
products have been improved by the elimination of specific
lipoxygenase enzymes. These changes have the potential for
expanding uses of soybean products and of improving the
competitive role of soybean in world markets.
“In the history of soybean improvement in the U.S., only
two cultivars, ‘Provar’ and ‘Protana’, have been released
because of their high protein content. These two cultivars
averaged 3.5% higher in protein content but 8% lower in
seed yield than ‘Amsoy’ and ‘Corsoy’... The lower yields
of Provar and Protana were not compensated for in the
marketplace by a premium for the higher protein content.
Therefore, in spite of their high protein content, these two
varieties never occupied any significant acreage in the
northern U.S.
“There are two major reasons for the lack of success in
developing soybean cultivars with high seed protein content.
First, there has been a very consistent inverse relationship
between protein and oil in soybean seed... Second is the
fairly consistent inverse relationship between seed yield and
protein content.” Address: Research Geneticist, USDA/ARS
and Prof. of Agronomy, Purdue Univ., W. Lafayette, Indiana.
8940. Wilcox, J.R. comp. 1989. The Uniform Soybean
Tests, northern states, 1988. West Lafayette, Indiana:
Science and Education Administration, USDA. 235 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1988%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1988. Introduction.
Strain designation. Methods–1988. Disease. Policy on testing
and release of strains. Uniform test strains released in 1988.
Uniform test locations–1988. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-310
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-583-2952 (Lab.).
8941. Knox, Steven D.; Krall, James M.; Nachtman, Jerry
J. 1989. Soybean variety performance evaluation. Wyoming

Agricultural Experiment Station, Annual Research &
Extension Centers Progress Report MP-62. p. 139-41. March
1.
• Summary: Five soybean varieties were tested at 2 sites
at Torrington as a possible value-added crop to be used as
a protein source for the livestock industry. The inoculated
seeds were planted on May 24 at the rate of 58 lb/acre. The
seeds contained 8.4–9.0% moisture at harvest. Irrigated
soybean yields (calculated at 13% moisture) ranged from
55.4 bu/acre (2 varieties) to 33.2 bu/acre. Address: 1.
Superintendent, Torrington Research & Extension Center,
Route No. 1, Box 374, Torrington, WY 82240. Phone: 307532-7126.
8942. Mangold, Grant. 1989. Are U.S. soybeans losing their
luster? Here’s what you can do at planting to outshine your
competitors. Soybean Digest. Mid-March. p. 8-10, 12-13.
• Summary: “Put this near the top of your ‘to-do’ list before
planting: Check the protein and oil levels of the soybean
varieties you plan to plant.” The reason? Protein and oil
content in U.S. soybeans has been slipping for the past few
years, while their levels in South American soybeans has
increased. “Hot, dry conditions in the U.S. the past two
years had a major effect in lowering protein levels and
raising oil content in U.S. soybeans... The market is moving
towards paying on the basis of protein and oil composition.”
Charles Hurburgh, Iowa State Univ. (ISU) ag engineer who
has compiled reams of soybean composition data notes
that “The U.S. soybeans received by Japan in 1988 had a
$0.50 per bushel deficiency in protein and oil compared
with the competition. Fifty cents a bushel will lose a lot of
customers.”
“The U.S. share of Japanese soybean imports peaked
at 97.3% in 1978. By 1987 it had dropped to 85.5%, and in
1988 the U.S. share was 80.4%. The decline has been the
result of increased imports of good quality soybeans from
South America, particularly from Brazil, due to the lowered
quality of soybeans from the U.S. in recent years.”
In general, soybeans grown in the southern and eastern
U.S. contain more protein (36.4%) and less oil (18.7%) than
those from the western Corn Belt states (34.9% protein, 19%
oil). Beginning on 4 Sept. 1989, the Federal Grain Inspection
Service (FGIS) will list protein and oil composition data on
domestic and export inspection certificates as requested by
the customer.
8943. Mounts, Timothy L. 1989. Processing of soybean oil
for food uses. Cereal Foods World 34(3):268-72. March. [36
ref]
• Summary: “Soybean oil is the major edible oil in use in the
United States and is a labeled ingredient of premium food
products. This has not always been true. In the early 1940s,
soybean oil was considered a poor oil for industrial paints
and not suitable for edible use. During World War II, due to
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shortages of other fats and oils, it was added to margarines
with an absolute limit of 30%. The transformation of soybean
oil from a minor edible oil in the 1940s to the dominant
edible oil of the 1980s occurred through the cooperation
of government research and industrial implementation of
research findings.
“Research history: The first significant milestone in this
research was the development of objective methods to assess
flavor and odor. Use of these identified the susceptibility
of soybean oil to oxidative deterioration catalyzed by trace
metals–as little as 0.3 parts per million (ppm) of iron or
0.01 ppm of copper. Industry responded by the removal
of brass valves in refineries, installation of stainless steel
deodorizers, and blanketing oils with inert gas (nitrogen)
at all high-temperature steps and in final packaging. Citric
acid added to oil in the deodorizer was also found to retard
flavor deterioration, and the industry immediately adopted
this or other methods of metal deactivation. Early in the
1950s, taste panel research further identified the precursor of
soybean oil off-flavors as the 7% linolenic acid component,
which was highly susceptible to oxidation. The immediate
solution to minimizing the amounts of linolenic acid present
was nickel-catalyzed hydrogenation. This, in combination
with a winterization process, produced a soybean salad
oil containing only about 3% linolenic acid, which was
marketed in the early 1960s as a specially processed soybean
oil and essentially captured the U.S. edible oil market in the
next few years.
“More recent research has shown that antioxidants
are ineffective for enhanced storage stability of soybean
oil, with the result that soybean-based salad/cooking oils
are now formulated without antioxidants. Unhydrogenated
oils have been shown to be stable during storage and use
at room temperatures, leading to the marketing of ‘natural’
soybean salad oils. In terms of packaging, soybean salad and
cooking oils have been shown to be stable when packaged
in plastic containers, and the industry has rapidly eliminated
glass bottles. Other research having significant potential
for future industrial response includes the use of ultrasonic
energy during hydrogenation, which permits major reduction
in the amount of nickel catalyst used in the process, and
the addition of ppm quantities of beta-carotene to finished
soybean oil for enhanced stability to light-initiated flavor
deterioration. Finally, the most recent milestone is the
success of an extended breeding program to modify the
fatty acid composition of soybean oil. Low-linolenic-acid
oils extracted from new genotypes have been shown to have
improved room odor characteristics in sensory panel tests
with commercial soybean cooking oils.”
Also discusses: Soybean oil processing: Degumming,
refining, bleaching, deodorizing, hydrogenation. Lecithin.
Shortenings: Steps in manufacture, solidifying and
plasticizing, tempering. Margarines: Steps in manufacture,
formulating the oil blend, the aqueous phase, preparing

and cooling the emulsion, stick-type margarine, whipped
and soft-tub margarines. Other food uses. In 1986 soy oil
was used as follows (in million lb): Cooking and salad oil
4,686, shortening 3,440, margarine 1,735. Address: Northern
Regional Research Center, Peoria, Illinois.
8944. Natural Foods Merchandiser. 1989. Soyfoods
Association of America. March. p. 78.
• Summary: The association was founded in 1983.
Membership is currently at 35. This spring they will be
approaching the FDA and USDA with suggestions on how to
incorporate tofu into school lunch programs. A photo shows
vice president Peter Golbitz.
8945. Oil Mill Gazetteer. 1989. Soy oil has same fatty acid
component of fish oil. March.
• Summary: “The human body rapidly converts a component
in soybean oil into the same kinds of fatty acids found
in fish oil, an Agricultural Research Service scientist has
discovered.
“In a preliminary study, two men consumed chemically
labeled linolenic acid from soybean oil. Within a few hours,
their bodies converted it into the same omega-3 fatty acids as
those in fish and marine oil, says chemist Edward A. Emken
who led the study conducted with help from St. Francis
Medical Center in Peoria, Illinois...
“Emken says, ‘our study is the first to show that
linolenic acid is rapidly converted to omega-3 fatty acids
found in marine oil.’”
8946. Okada, Noriyuki. 1989. Role of microorganisms in
tempeh manufacture–Isolation of vitamin B-12 producing
bacteria. JARQ (Japan Agricultural Research Quarterly)
22(4):310-16. March. [12 ref. Eng]
• Summary: The vitamin B-12 content of tempeh made in
Indonesia was found to be 4.6 micrograms (mcg) per 100 gm
fresh weight, much higher than any other vegetarian food
tested. But this was based on one sample transported slowly
from Indonesia to Japan and its smell was no good when
the value was measured. A sample brought quickly from
Indonesia with good smell contained 0.7 mcg/100 gm. A
sample prepared in Japan with tempeh starter from Indonesia
contained only 0.05 mcg. And tempeh prepared in Japan with
Rhizopus oligosporus NRRL 2710 contained 0.03 to 0.06
mcg/100 gm. Other vegetarian foods containing significant
amounts of vitamin B-12 were thua-nao (Thailand) 1.5
mcg and fermented tofu (Singapore, also called Sufu) 1.1
mcg. Flesh-based foods with a high B-12 content included
Ka-pi shrimp paste (Thailand) 5.3 mcg, fermented shrimp
(Thailand) 2.5 mcg, and fish sauce, 3 month fermentation
(Thailand) 2.4 mcg. The vitamin B-12 in vegetarian foods is
produced by the fermentation process and it increases during
fermentation. Flesh foods contain their own B-12. The daily
requirement of vitamin B-12 for adults is estimated to be 3
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mcg.
Bacteria that produced vitamin B-12 in tempeh were
isolated and identified. The most prolific producer was
Klebsiella pneumoniae, which had a maximum relative
B-12 productivity of 1350. All prolific producers were
members of the genus Klebsiella but some Bacillus species
also produced B-12. The author suggests that intraspecific
cell fusion techniques might be used to transfer this ability
to Bacillus natto, the natto bacterium, which is presently
unable to produce vitamin B-12. Address: Dep. of Applied
Microbiology, National Food Research Inst., Tsukuba,
Ibaraki 305, Japan.
8947. Smith, Preston. 1989. Formulating farm policy: Tough
questions face Congress. Washington reporter discusses
political factors shaping the 1990 ag bill. Soybean Digest.
March. p. 24-25. [1 ref]
• Summary: David Rapp, in his new book titled How the
U.S. got into agriculture and why it can’t get out ($11.95
from Congressional Quarterly Books, Washington, DC),
traces the history of farm programs and concludes that it
is political suicide for any government in the world to do
away with agricultural subsidies. Rapp gives his views on
where U.S. farm policy is headed in the 1990 Farm Bill
given the failure of the GATT talks in Montreal and the
impending budget crisis in Congress due to Gramm-Rudman
restraints. Members of the House of Representatives, which
is dominated by urbanites without much sympathy for farm
programs, are getting bitter about so much money going
into agriculture that could be going into inner city programs.
They are especially upset by the big payments to middleclass and wealthy farmers. “They’re thinking of targeting
payments to those farmers who really need them.”
Much of the 1990 law will be written to put pressure
on the European Community to make them change their
subsidy policies. There is no chance of any country phasing
out ag subsidies. Rapp doubts “that soybean farmers will get
anything more than the basic price support loan. I don’t think
you can structure a soybean marketing loan where it doesn’t
cost any money.”
8948. U.S. Dep. of Agriculture, Agricultural Research
Service, Plant Science Institute, Germplasm Resources
Information Network, Database Management Unit. 1989.
The Germplasm Resources Information Network–GRIN: A
brief history and introduction. Beltsville, Maryland. 8 p. 28
cm.
• Summary: Contents. What is GRIN? Why have GRIN?
Importance of genetic resources, plant introductions and
the NPGS. Brief history of GRIN. How does GRIN work?
Appendixes. 1 Description of the central GRIN computer.
2 Definitions for GRIN database areas and records: Area,
Record.
The GRIN website is www.ARS-GRIN.gov/cgi-bin/

npgs. It contains information on all soybean cultivars in the
USDA germplasm collection.
Note: ARS is USDA’s Agricultural Research Service.
Address: Room 130, Building 001, BARC-West, Beltsville,
Maryland 20705. Phone: 301-344-1666.
8949. Faga, Betsy. 1989. History and activities of Protein
Grain Products International (Interview). SoyaScan Notes.
April 21. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: This is a trade association representing
manufacturers of 7 processed and blended foods, 5 of which
are fortified with soy. One other product, Instant Corn Soy
Milk, was dropped about 2 years ago when government
surpluses of nonfat dry milk ran out. She considers Corn
Soy Milk (CSM) and Corn Soy Blend (CSB) to be one and
the same, because the government tends to order either one
or the other, based on the availability of nonfat dry milk.
Likewise with Wheat Soy Blend (WSB) and Wheat Soy Milk
(WSM).
Betsy has been with the organization for 16 years.
Six companies (all millers) make P.L. 480 products, and
5 of these are members. Only Lincoln Grain Co., recently
purchased by ConAgra, is not. Members include the 5 millers
plus 15-20 associate members. PGPI publishes a directory
(which is available only to members) that lists members
and the products they make, plus related non-proprietary
statistics. During the period 1984-86 shipments of P.L. 480
foods increased because of the emergency in Ethiopia. After
1986, shipments were returned to normal and it looks like
they will remain steady during the next few years. An uptrend looks unlikely. The program now permits monetization,
which allows voluntary agencies, in a certain percentage of
the program, to order Title II commodities, then sell it within
a country (as to a business, such as a bakery), and use the
funds to further food aid in that country (such as enhancing a
school lunch program). The cereal-soy blends are not widely
monetized, so this decreases demand for them. Demand rises
for the basics, such as wheat flour and cornmeal.
Food for Peace started in 1954. The forerunner of PGPI,
named Bulgur Associates, was founded in 1963. Their
main thrust was to do market development work for bulgur
wheat overseas. Betsy began in 1969. Soy fortification of
cereal commodities began in the late 1960s by the NRRC
in Peoria, Illinois, and the milling companies that are now
members PGPI. Initially only wheat products were fortified
(Soy Fortified Bulgur, Wheat Soy Blend), so in 1970 the
name was changed to Protein Cereal Products International
(PCPI). Then in 1974 the name was changed to Protein Grain
Products International as corn and sorghum products were
included and the Corn Millers’ Export Institute merged with
PCPI. They still do market development and focus on P.L.
480 Title II.
The five members who are millers are ADM, Cargill,
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Cereal Food Processors (Kansas City; wheat flour), Illinois
Cereal Mills (large corn millers), and Lauhoff Grain Co.
(now a subsidiary of Bunge). In the title II program, Lauhoff
is the largest, closely followed by ADM. Associate members
make the bags in which the products are shipped, or make
the vitamin-mineral premixes or tricalcium phosphate.
Address: President, Protein Grain Products Council, 6707
Old Dominion Dr. #240, McLean, Virginia 22101. Phone:
703-821-3717.
8950. Crop Science. 1989. Theodore Hymowitz: Frank N.
Meyer Memorial Award. 29(2):522-23. March/April.
• Summary: “Theodore Hymowitz was born 16 Feb. 1934
in New York City. His parents Ethel and Bernard emigrated
to the USA in their youth from Poland. Theodore graduated
from the Crown Heights Yeshivah and Boys High School,
Brooklyn, New York, in 1948 and 1951, respectively. As
a young boy he often visited nearby Prospect Park, the
botanical gardens, zoo and museum and developed a lifelong
interest in plants and animals.
“He received the B.S. degree in agriculture from Cornell
Univ. in 1955 and M.S. degree in agricultural chemistry
and soils from the Univ. of Arizona in 1957. Thereafter
he was drafted into the U.S. Army for 2 years. Following
basic training at Fort Benning, Georgia, he was stationed
at the Quartermaster Research and Engineering Center,
Natick, Massachusetts, where he worked as a chemist in a
microbiology laboratory.
“Upon discharge from the Army in 1959, he enrolled
at Oklahoma State Univ. where he received his Ph.D. in
genetics and plant breeding in 1963. At Oklahoma State he
was greatly influenced by the potential of plant introductions
by his advisor, Dr. Ralph S. Matlock, and by Dr. Jack R.
Harlan, a Frank N. Meyer Medalist. As a graduate student
he was a Loeb Foundation Scholar and a Fulbright Scholar
in India. At the Indian Agricultural Research Institute,
New Delhi, in the laboratory of Dr. M.S. Swaminathan, he
conducted cytological research on the genus Cyamopsis
[which includes guar] and under the tutelage of Prof. H.B.
Singh, the father of plant introductions in India, he collected
guar germplasm. The entire guar collection was sent to the
USA and placed in the PI [Plant Introduction] system. The
guar research conducted at Oklahoma State Univ. and in
India was incorporated into a book coauthored with Dr. R.L.
Whistler, published by Purdue Univ. Press in 1979.
“The development of the transdomestication concept
was the main feature of Dr. Hymowitz’s research on guar.
The transdomestication concept is defined as the movement
by humans of a wild species from its indigenous area to
another region where it subsequently is domesticated. Guar
and the tomato are examples of possible transdomesticates.
“From 1964 through 1966, Dr. Hymowitz was employed
as an agronomist by the IRI Research Institute, Campinas,
Brazil. In Brazil he spent 2 years collecting, identifying and

maintaining legumes having potential forage value and sent a
collection of about 750 accessions to the USA to be placed in
the PI system. Dr. Hymowitz was also a technical advisor to
the Brazilian National Soybean Commission.
“Upon joining the faculty at the Univ. of Illinois
in early 1967, he was immediately sent to India for 6
months to initiate soybean production experiments at the
Uttar Pradesh Agricultural Univ., Pantnagar and J. Nehru
Agricultural Univ., Jabalpur. His final report and published
research papers become the model for the establishment of
the International Soybean Program (INTSOY) at the Univ.
of Illinois. In addition he collected soybean in the Kumaon
Hills of Uttar Pradesh, a physically demanding expedition
since the soybean were collected from fields on mountain
terraces from 1100 to 2500 meters above sea level. The
soybean collected were incorporated into the PI system.
“Upon his return to the Univ. of Illinois, Dr. Hymowitz
initiated a project to investigate the variation in and genetics
of antinutritional and biologically active components of
soybean seed. Under his direction, his graduate students and
colleagues were able to elucidate the mode of inheritance
of soybean seed lacking or having very low amounts
of the Kunitz trypsin inhibitor, lectin, Beta-amylase,
lipoxygenase-1 and urease...
“In 1974, Dr. Hymowitz and colleagues were the first to
report the use of a near-infrared light reflectance instrument
to estimate simultaneously the oil and protein concentration
in corn, soybean, and oat seed...
“From 1972 through 1976, Dr. Hymowitz visited major
herbaria in Asia, Africa and Europe in order to examine their
Glycine specimens. During these years he also worked in
the Univ. of Illinois library, examining floras, monographs,
maps, historical documents, floral check lists, and plate
tectonic and island biogeographical literature in order to
determine the most promising exploration sites and time of
year to collect wild botanical relatives of the soybean. From
January to March, 1977 he made his first of three exploration
trips to Australia. Since then, he or his colleagues have
made Glycine exploration trips to Fiji, Tonga, Vanuatu, New
Caledonia, Papua New Guinea, Philippines, Taiwan and the
nearby Pescadores Islands, Marianas and Ryukyu Islands,
and Japan. Thus far, the genomic relationships of 11 out of
14 currently recognized species in the genus Glycine have
been elucidated by utilizing cytogenetic, morphological,
isozyme and RFLP (Restriction Fragment Length
Polymorphisms; see definition below) approaches...
“In 1982, Dr. Hymowitz reported the first successful
interspecific hybrid between the soybean and a wild
perennial species from Australia, G. tomentella... Dr.
Hymowitz is the curator of the USDA wild perennial
Glycine collection at the Univ. of Illinois... Dr. Hymowitz
has also taken a keen interest in the history of the soybean
and this has led to the discovery of the first introduction
of the soybean into North America by Samuel Bowen in
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1765. In further historical research he documented that the
soybean was first planted in Illinois by John H. Lea in 1851.
Subsequently these seeds were disseminated throughout the
Corn Belt.
“Dr. Hymowitz has advised 11 students for the M.S.
degree and eight students for the Ph.D...
“In 1974-1975 he was a visiting professor at the Hebrew
Univ. of Jerusalem, Rehovot, Israel. In 1981 he received
the outstanding research award from the Land of Lincoln
Soybean Assoc. He is the author or coauthor of more than
200 research articles or chapters in books. The research
conducted by Dr. Hymowitz is interdisciplinary, spanning the
broad areas of chemistry, genetics, taxonomy, cytogenetics,
plant breeding, and history of the genus Glycine and many
other legumes.”
8951. Garrett, Lynn J. 1989. Commodity feature: Soybean
and soybean meal update for East Asia. World Oilseed
Situation and Market Highlights. April. p. 40-45.
• Summary: In this excellent report, the most recent import
figures are for crop year 1988-89. Countries discussed
are Japan, Taiwan, Republic of Korea, Indonesia, and
Philippines. Address: Agricultural Economist, USDA
Foreign Agricultural Service (FAS). Phone: 202-720-2852.
8952. Camire, Dennis. 1989. U.S., Japan join hands to put
tofu on the table. Detroit News. May 21. p. A-7, col. 1.
• Summary: West Lafayette, Indiana. Purdue University’s
School of Agriculture, Mitsubishi International Corp. and the
USDA are working together to create a soybean variety that
will make better tofu. Mitsubishi donated about $350,000
for the study. Niels Nielsen, an agricultural geneticist at
Purdue, has worked 12 years to develop a soybean whose
protein does not have the characteristic off-flavor. It will be
crossed with other varieties to come up with the best taste,
texture, and color for tofu production. The new soybean is
being developed for the Japanese market–not for Americans.
This year, Indiana farmers will grow about 5,000 acres of the
experimental variety.
In addition, a small tofu manufacturing plant is being
established at Purdue, where production is expected to begin
next month. The resulting tofu will be taste-tested by Asian
students at school and by Japanese managers from a nearby
Subaru-Isuzu auto plant. Address: Gannett News Service.
8953. Bagby, Marvin O.; Freedman, Bernard. 1989. Diesel
engine fuels from vegetable oils. In: L.A. Johnson, ed. 1989.
New Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 35-42.
Unnumbered. [41 ref]
• Summary: Contents: Introduction. Techniques to decrease
viscosity. Improved combustion. Conclusions. Address:
Northern Regional Research Center, Peoria, Illinois 61604.

8954. Conner, Anthony H. 1989. Soybean-based wood
adhesives. In: L.A. Johnson, ed. 1989. New Technologies
for Value-Added Products from Protein and Co-Products:
Symposium Proceedings. Ames, Iowa: Center for Crops
Utilization Research. 312 p. See p. 15-28. Unnumbered. [26
ref]
• Summary: One of the best papers seen up to this time on
this subject, with excellent graphs and statistics that give
a valuable historical perspective. Contents: Introduction.
Adhesive use in panel products. Soybean adhesive use
in panel products. Chemical composition. Adhesive
formulation. Water resistance. Improving water resistance.
Protein modification. Microbial degradation. Present uses of
soybean adhesives. Conclusion.
Fig. 1 shows that soft plywood production (3/8 inch
basis) in the USA was negligible until about 1925, and grew
rapidly from 1945 to 1980, when it was about 20,000 million
square feet. Fig. 2. shows that the percentage of soft plywood
that was bonded with PF (phenol-formaldehyde) adhesives
grew slowly from zero in 1930 to 10% in 1955, then rose
rapidly to 100% in about 1980. Fig. 4. compares the amount
of soybean adhesives and PF adhesives used to bond soft
plywood from 1930 to the present. Soy adhesives grew
slowly from 1930 to 1940, then showed a gradual decline
soon leveling off. They rose again in 1955 to a peak of about
25,000 kg/year in 1956, then fell to almost zero in 1963.
PF adhesives first passed soy adhesives in about 1942-43,
rose slowly until 1960 (25,000 kg), then skyrocketed to over
200,000 kg in 1980. Figure 5 compares the percentage of
total plywood production using soybean adhesive compared
with PF adhesive. Cold press soybean adhesives were
usually 100% soybean derived whereas hot press soybean
adhesives were usually made in combination with blood.
Cold press soybean fell from about 28% in 1954 to almost
zero in 1970. Hot press soybean rose from about 40% in
1954 to a peak of 45% in 1956, then fell to near zero in 1973.
Thus total soybean adhesive steadily fell from about 68% of
the total in 1954 to almost zero in 1973. The balance was PF
adhesive, which passed soybean adhesive in about 1966. In
outdoor plywood, soybean glues quickly loose their strength
compared with PF glues.
“Conclusion: Soybean adhesives were developed in the
1920s during the infancy of the panel wood industry. Due to
the lack of water and microbial resistance, the use of soybean
adhesive peaked in the post-war era as bulk quantities of
highly durable, exterior-grade synthetic adhesives were
produced from petrochemicals. However, due to declines in
petroleum supplies and increases in petroleum prices, it may
now be appropriate to investigate new ways to overcome the
limitations inherent in these adhesives.” Address: Project
Leader, Improved Adhesive Systems, USDA, Forest Service,
Forest Products Lab., One Gifford Pinchot Drive, Madison,
Wisconsin 53705-2398.
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8955. Juvik, Gail A.; Bernard, R.L.; Orf, J.H.; Cavins,
J.F.; Thomas, D.I. 1989. Evaluation of the USDA soybean
germplasm collection: Maturity groups 000 to IV (PI
446.893 to PI 486.355). USDA Technical Bulletin No. 1760.
57 p. May.
• Summary: “This report contains data on the origin,
descriptive characteristics, agronomic performance, and
seed composition for over 500 soybean (Glycine max (L.)
Merr.) accessions in maturity groups 000 to IV from the
USDA Soybean Germplasm Collection. These accessions
(PI 446.893 to PI 486.355) were introduced into the United
States from 1980 to 1984. Publicly released cultivars from
the United States and Canada during 1980 to 1987 were also
tested. A maximum of 37 categories of data is presented for
each entry. These accessions were evaluated in two tests;
maturity groups 000 to 0 at St. Paul, Minnesota, and maturity
groups I to IV at Urbana, Illinois, in 1986 and 1987.”
Note: This report consists mostly (about 98%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. USDA-ARS, agronomist, GRIN
(Germplasm Resources Information Network), Beltsville,
Maryland.
8956. Juvik, Gail A.; Bernard, R.L.; Chang, R.; Cavins, J.F.
1989. Evaluation of the USDA wild soybean germplasm
collection: Maturity groups 000 to IV (PI 65.549 to PI
483.464). USDA Technical Bulletin No. 1761. 25 p. May.
• Summary: “This report contains data on the origin,
descriptive characteristics, agronomic performance, and seed
composition for 200 wild soybean (Glycine soja Siebold
& Zucc.) accessions in maturity groups 000 to IV from
the USDA Wild Soybean Germplasm Collection. These
accessions (PI 65.549 to PI 483.464) were introduced from
China, Japan, South Korea, and the Soviet Union into the
United States from 1925 to 1984. A total of 38 categories
of data is presented for each entry. These accessions were
evaluated at Urbana, Illinois, in 1984 and 1985.”
Note: This report consists mostly (about 90%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. USDA-ARS, agronomist, GRIN
(Germplasm Resources Information Network), Beltsville,
Maryland.
8957. Krizmanic, Judy. 1989. Why co-ops make cents.
Vegetarian Times. May. p. 22-25, 72-73.
• Summary: “In the United States, the idea that a group of
people could successfully pool resources to fill a common
need–like lower food bills–is one that matured alongside the
concept of trade unions. Over the years, cooperatives have
been especially popular during times of volatile economic or
social conditions: The Great Depression and the political and
social changes of the ‘60s and early ‘70s fomented the two
biggest waves of food cooperatives in American history...

During the last wave of popularity, the number of food coops peaked at about 9,000, then waned throughout the late
‘70s and early ‘80s. Mismanagement or mere lack of interest
caused some of the earlier co-ops to fall apart. But co-ops
are coming back, more sophisticated than ever; today there
are as many as 5,000 food co-ops, according to the National
Cooperative Business Association.”
Today, according to USDA’s Agriculture Cooperative
Service, the 40,000 co-ops across America fall into the
following categories: Credit unions and finance 47%, food
and consumer goods 17%, agriculture marketing and supply
14%, housing 5%, insurance 5%, utilities 4%. and other
(childcare, crafts, healthcare, student services, transportation,
hardware, burial services, worker) 8%.
8958. Satter, Larry D.; Faldet, M.A.; Cadorniga, C. 1989.
Utilization of full-fat oilseeds and oilseed meals in dairy
feeding. In: L.A. Johnson, ed. 1989. New Technologies
for Value-Added Products from Protein and Co-Products:
Symposium Proceedings. Ames, Iowa: Center for Crops
Utilization Research. 312 p. See p. 203-12. Unnumbered. [12
ref]
• Summary: “Utilization of cottonseed in dairy diets has
increased dramatically over the years. Interest in full-fat
soybeans is increasing, particularly roasted soybeans.
Oilseeds have special appeal, for they provide a concentrated
source of supplemental energy as well as protein, both of
which are needed by the dairy cow in early lactation. Heat
processing of oilseeds can improve protein utilization by the
dairy cow. However, current commercial processes do not
provide enough heat to obtain maximum benefit. Feeding oil
seeds to lactating cows can change the fatty acid composition
of milk in a direction that appears favorable for human
health. This may be another incentive for feeding oilseeds
to dairy cows as consumer awareness of dietary fatty acids
increases.” Address: U.S. Dairy Forage Research Center,
USDA-Agricultural Research Service and Dairy Science
Dep., Univ. of Wisconsin, Madison, WI 53706.
8959. Smith, Keith J.; Thompson, James. 1989. History
of industrial use of soybeans. In: L.A. Johnson, ed. 1989.
New Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 1-8.
Unnumbered.
• Summary: This history starts in the 1920s and focuses
on the USA, with several mentions of Japan. Discusses:
Henry Ford (whose soybean suit woven of soy fibers cost
an estimated $39,000), soy fiber production in Japan (in
1939 the Japanese produced 900,000 to 1,200,000 lb of it),
soybean plastics, Azlon made of soy protein fiber [by The
Drackett Co., Cincinnati, Ohio], the Northern Regional
Laboratory (at Peoria, Illinois), soy flour adhesives for
plywood, soy adhesives used in fiberboard boxes and
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shotgun shells, soy oil as a drying agent in paints (especially
alkyd paints) and linoleum, soy protein paper coating, soy
oil in fire fighting foams, as a rubber substitute (Norepol),
as an anti-foaming agent, in fuels, printing inks, as a carrier
for agricultural chemicals (with probable environmental
advantages over petroleum-based carriers), and for control
of explosive grain dust (at reasonably cool temperatures, it
doesn’t readily go rancid).
One of the first major thrusts of the U.S. Regional
Soybean Industrial Products Laboratory, established in 1936,
was development of soybean plastics. “Isolated soybean
plastic was first attempted, then abandoned. The Laboratory
had difficulties increasing its water resistance. But the
intractable problem was that the protein isolate plastic didn’t
flow well enough to allow molding in injection dies.
“So they tried plastic made from soy meal instead. But it
was even less water resistant than the protein isolate plastics,
and had to be expensively treated to remove sugars and salts
as well as heat-treated to denature the protein...
Today over 100 million lb of epoxodized soy oil is
used as a plasticizer and stabilizer for vinyl plastics. “Soy
oil is an anti-foaming agent in the aerated fermentation of
penicillin, streptomycin and tetracyclines. An added plus is
that soy oil provides nutrients to markedly increase the yield
of antibiotic... Soy oil is not nearly so good a fuel as it is an
anti-foaming agent. For one thing, it is too viscous for good
fuel injection. It must be converted to simple alkyl esters.”
But these form varnish deposits on cylinder walls and fuel
inlets.
“Soy oil is coming into its own as a printing ink,
relatively cheaper than the soy protein dispersions that
proved too expensive in the 1940s. Soybean oil is clear so
that pigment shows through better than in petroleum based
inks, and soy oil ink doesn’t smudge onto your fingers like
regular newsprint.
“And the use of soy ink in rural newspapers, and soy
oil in agricultural chemicals and grain elevators brings
an immeasurable public relations benefit to people who
do business with farmers. This public relations benefit
frequently offsets any additional cost of using soy oil. For
instance, over 1,000 newspapers now print with slightly
more expensive soy oil.
“Possibly the major factor in charting the soybean’s
course was the discovery of vitamin B-12 not long after
World War II. No longer was animal protein needed in
poultry and swine rations. It could simply be inserted into
formulations of only corn and soybean meal. Demand for
soybean meal skyrocketed, and became the chief soybean
product.” Address: American Soybean Assoc., St. Louis,
Missouri. Phone: 314-432-1600.
8960. Villet, Ruxton H.; Bagby, Marvin O. 1989. Soybean
oil for industrial uses: Chemical and biotechnological
conversion systems. In: L.A. Johnson, ed. 1989. New

Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 29-33.
Unnumbered. [6 ref]
• Summary: “Bagby and Carlson (1989) reviewed the area
of chemical and biological conversion of soybean oil for
industrial products...
“About 200,000 tonnes of soybean oil are already used
for industrial applications in the United States. Epoxidized
oils and coatings vehicles comprise about two-thirds of
the industrial uses.” Address: 1. National Program Leader,
Product Utilization, USDA, Agricultural Research Service,
Beltsville, Maryland; 2. Research leader, NRRC, Peoria,
Illinois.
8961. Sugiyama, Shin-ichi. 1989. Re: Good-bye to friends.
Returning to Japan. Letter to Dr. W.J. Wolf, Northern
Utilization & Development Div., 1815 North University St.,
Peoria, Illinois 61604, June 14. 1 p. Typed, with signature on
letterhead.
• Summary: “It is with deep regret that I must say good-bye
to the many friends and business associates I have come to
know in Wisconsin. I will be returning to Japan to assume a
new assignment at the end of June.
“These past six years in Wisconsin have been truly an
interesting and invaluable experience, and I will carry many
happy memories back to Japan.” A business card is attached.
Dr. Michitaro Nagasawa will be Dr. Sugiyama’s
successor. From 1972 to 1974 he was at the University of
Wisconsin, Madison. Since 1987 he has been Director, Div.
of Research, Kikkoman Corporation, Japan. Address: PhD,
Executive Vice President & General Manager, Kikkoman
Foods, Inc., P.O. Box 69, Walworth, Wisconsin 53184.
Phone: (414) 275-6181.
8962. Earthsave. 1989. How to win an argument with a meat
eater (Ad). New York Times. June 18. p. B-39. National ed.
Business section. Sunday.
• Summary: “The hunger argument: Number of people
worldwide who will die as a result of malnutrition this year:
20 million. Number of people who could be adequately fed
using the land freed if Americans reduced their intake of
meat by 10%: 60 million. Percentage of corn grown in the
U.S. eaten by people: 20. Percentage of corn grown in the
U.S. eaten by livestock: 80. Percentage of oats grown in the
U.S. eaten by livestock: 95. Percentage of protein wasted
by cycling grain through livestock: 90. How frequently a
child dies as a result of malnutrition: every 2.3 seconds.
Pounds of potatoes that can be grown on an acre: 20,000.
Pounds of beef produced on an acre: 165. Percentage of U.S.
farmland devoted to beef production: 56. Pounds of grain
and soybeans needed to produce a pound of edible flesh from
feedlot beef: 16.
“The environmental argument: Cause of global
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warming: greenhouse effect. Primary cause of greenhouse
effect: carbon dioxide emissions from fossil fuels. Fossil
fuels needed to produce a meat-centered diet vs. a meatfree diet: 3 times more. Percentage of U.S. topsoil lost to
date: 75. Percentage of U.S. topsoil loss directly related to
livestock raising: 85. Number of acres of U.S. forest cleared
for cropland to produce meat-centered diet: 260 million.
Amount of meat imported to U.S. annually from Central
and South America: 300,000,000 pounds. Percentage of
Central American children under the age of five who are
undernourished: 75. Area of tropical rainforest consumed in
every quarter-pound of rainforest beef: 55 sq. ft. Current rate
of species extinction due to destruction of tropical rainforests
for meat grazing and other uses: 1,000 per year.
“The cancer argument: Increased risk of breast cancer
for women who eat meat daily compared to less than once a
week: 3.8 times. For women who eat eggs daily compared
to once a week: 2.8 times. For women who eat butter and
cheese 2-4 times a week: 3.25 times. Increased risk of fatal
ovarian cancer for women who eat eggs 3 or more times a
week vs. less than once a week: 3 times. Increased risk of
fatal prostate cancer for men who consume meat, cheese,
eggs and milk daily vs. sparingly or not at all: 3.6 times.
“The cholesterol argument: Number of U.S. medical
schools: 125. Number requiring a course in nutrition: 30.
Nutrition training received by average U.S. physician during
four years in medical school: 2.5 hours. Most common
cause of death in the U.S.: heart attack. How frequently a
heart attack kills in the U.S.: every 45 seconds. Average
U.S. man’s risk of death from heart attack: 50 percent.
Risk of average U.S. man who eats no meat: 15 percent.
Risk of average U.S. man who eats no meat, dairy or eggs:
4 percent. Amount you reduce risk of heart attack if you
reduce consumption of meat, dairy and eggs by 10 percent: 9
percent. Amount you reduce risk if you reduce consumption
by 50 percent: 45 percent. Amount you reduce risk if you
eliminate meat, dairy and eggs from your diet: 90 percent.
Average cholesterol level of people eating a meat-centered
diet: 210 mg/dl. Chance of dying from heart disease if you
are male and your blood cholesterol is 210 mg/dl: greater
than 50 percent.
“The natural resources argument: User of more than
half of all water used for all purposes in the U.S.: livestock
production. Amount of water used in production of the
average cow: sufficient to float a destroyer. Gallons to
produce a pound of wheat: 25. Gallons to produce a pound
of meat: 2,500. Years the world’s known oil reserves would
last if every human ate a meat-centered diet: 13. Years they
would last if human beings no longer ate meat: 260. Calories
of fossil fuel expended to get 1 calorie of protein from beef:
78. To get 1 calorie of protein from soybeans: 2. Percentage
of all raw materials (base products of farming, forestry and
mining, including fossil fuels) consumed by the U.S. that
is devoted to the production of livestock: 33. Percentage of

all raw materials consumed by the U.S. needed to produce a
complete vegetarian diet: 2.
“The antibiotic argument: Percentage of U.S. antibiotics
fed to livestock: 55. Percentage of staphylococci infections
resistant to penicillin in 1960: 13. Percentage resistant in
1988: 91. Response of European Economic Community to
routine feeding of antibiotics to livestock: ban. Response of
U.S. meat and pharmaceutical industries to routine feeding of
antibiotics to livestock: full and complete support.
“The pesticide argument: Common belief: U.S.
Department of Agriculture protects our health through
meat inspection. Reality: fewer than 1 out of every 250,000
slaughtered animals is tested for toxic chemical residues.
Percentage of U.S. mother’s milk containing significant
levels of DDT: 99. Percentage of U.S. vegetarian mother’s
milk containing significant levels of DDT: 8. Contamination
of breast milk, due to chlorinated hydrocarbon pesticides
in animal products, found in meat-eating mothers vs. nonmeat eating mothers: 35 times higher. Amount of Dieldrin
ingested by the average breast-fed American infant: 9 times
the permissible level.
“The ethical argument: Number of animals killed for
meat per hour in the U.S.: 660,000. Occupation with highest
turnover rate in U.S.: slaughterhouse worker. Occupation
with highest rate of on-the-job injury in U.S.: slaughterhouse
worker.
“The survival argument: Athlete to win Ironman
Triathlon more than twice: Dave Scott (6 time winner). Food
choices of Dave Scott: vegetarian. Largest meat eater that
ever lived: Tyrannosaurus Rex.” Address: Box 949, Felton,
California 95018-0949.
8963. Soybean Update. 1989. Canola stirs industry turn
[NSPA will change its name to NOPA and widen its
membership after 59 years]. June 19.
• Summary: “Responding to growth in the U.S. oilseed
crushing industry, the National Soybean Processors
Association has decided to expand its membership
and change its name. The National Oilseed Processors
Association membership will be extended to include
companies crushing canola seed, sunseed, flax and safflower
seed. The change will be effective as of August 1.”
“On a somewhat related note, the Federal Grain
Inspection Service is now accepting public comment on
setting up a schedule of marketing standards for canola. Both
changes come partially on the heels of increased interest in
growing canola in the U.S.”
Note: The chairman of the new group will be James
Lindsay [of AGP].
8964. Brown, Peter J. 1989. Organic soybeans: Filling a
farmer’s need and a market demand. Soya Newsletter (Bar
Harbor, Maine). May/June. p. 1, 3-6.
• Summary: A Soyatech survey indicates that nearly 11,000
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acres of organic soybeans were planted last year, yielding
415,200 bu (24.9 million lb), or 38 bu/acre, and worth nearly
$4 million. Some organic farmers feel these figures are too
low. They estimate 30,000 acres, with yields averaging
50 bu/acre and a total value of $10-$15 million a year. No
official statistics are available from USDA’s Low Input/
Sustainable Agriculture (LISA) research and education
program, according to director Neill Schaller, largely
because the market is so small. A summary of LISA’s work
and results is given. The states producing the largest amounts
of organic soybeans are Iowa, Nebraska, Illinois, Indiana,
and Minnesota. Most of these beans end up in tofu or
soymilk. Soyatech estimates that 17.5% of the 74.8 million
lb of soybeans used to make popular low-tech soyfoods for
consumption in the USA in 1989 were organically grown,
and that 53% of this organic crop will end up in soyfoods.
Many brokers could sell more if they had more. Dan Burke
of Pacific Soybean and Grain in San Francisco notes that in
the mid-1980s interest in organic soybeans began to decline,
but it has risen during the past 18 months, and especially
during the past 6 months. Minnesota has led the way in
setting organic standards, which include a 3-year chemicalfree requirement.
8965. Chang, K.C.; Skauge, L.H.; Satterlee, L.D. 1989.
Analysis of amino acids in soy isolates and navy beans
using precolumn derivization with phenylisothiocyanate and
reversed-phase high performance liquid chromatography. J.
of Food Science 54(3):756-57. May/June. [12 ref]
• Summary: Soy protein isolates Supro 620 and 710 (made
by Ralston Purina Co., St. Louis, Missouri) were used.
Amino acid profiles obtained by PITC derivatization and
RP-HPLC compared fairly well with literature data for soy
isolates. Address: 1-2. Dep. of Food and Nutrition, College
of Home Economics, Agric. Exp. Station, North Dakota
State Univ., Fargo, ND 58105; 3. Dep. of Food Science,
Pennsylvania State Univ., University Park, PA 16802.
8966. Hesseltine, C.W. 1989. Tenpe bisei-butsu–Rizoopusuzoku kin ni tsuite [Tempeh microorganisms–On molds
of the genus Rhizopus]. Shokuhin Kogyo (Food Industry)
32(12):34-40. [3 ref. Jap]
Address: Northern Regional Research Center, Peoria,
Illinois.
8967. American Soybean Assoc. 1989. Computer
management aids available to soybean farmers. P.O. Box
27300, St. Louis, MO 63141. 28 p. July 1. [21 ref]
• Summary: Gives detailed descriptions (1 page each) of 25
computer software programs available to soybean farmers,
and developed by universities and agricultural experiment
stations nationwide. The programs are divided into the
following 7 categories: Soybean production–general (6
programs). Soybean variety selection (7). Soybean weed

control (7). Soybean insect control (2). Soybean irrigation
(1). Erosion control (1). Soybean marketing (1). Address: St.
Louis, Missouri. Phone: 314-432-1600.
8968. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1989. USDA soybean germplasm collection inventory
[1945-1985]. Vol. 2. INTSOY Series No. 31. vi + 203 p. July.
• Summary: Volume 1 of this two-volume set was published
in Aug. 1987 as INTSOY Series No. 30. The title page states:
“Information on the origins of soybean and wild soybean
germplasm acquired from 1945 to 1985, identified by PI
numbers between PI 150.000 and PI 500.000, and maintained
by the United States Department of Agriculture.”
Contents: Foreword. Curator staff. The USDA soybean
germplasm collection: Introduction, history, PI numbers,
maintenance of the collection, statistical summaries of
the collection, source and identification of individual
strains, appendixes, abbreviations, Germplasm Resources
Information Network (GRIN). Statistical tables: Number
of strains introduced from 1945 to 1985 by maturity group,
number of wild soybean strains introduced from 1925
to 1985 by country of origin, number of soybean strains
introduced from 1945 to 1985 by country of origin, number
of soybean strains introduced by year, major sources of
introduced soybeans. Source and identification of individual
strains: Soybean strains (1945 to 1985), wild soybean strains
(1925 to 1985). Appendixes: 1. Soybean strains summarized
by country and year, 1945 to 1985. 2. Wild soybean strains
summarized by country and year, 1908 to 1985. 3. Chinese
location names. 4. Korean location names. INTSOY
Publication series. Address: Univ. of Illinois.
8969. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1989. USDA soybean germplasm collection inventory.
Vol. 2. Chinese location names (Document part). INTSOY
Series No. 31. vi + 203 p. July. See p. 199-200. Alsi in
INTSOY Series No. 30, p. 78-79.
• Summary: For each pair, the old form (Wade-Giles)
is listed first, followed by (->) the current pinyin name:
Province or municipality names: Anwei -> Anhui. Chekiang
-> Zhejiang. Chihli -> Hebei (in part). Chilin -> Jilin. Fukien
-> Fujian. Heilungchiang or Heilungkiang -> Heilongjiang.
Honan -> Henan. Hopeh -> Hebei. Hunan -> Hunan. Hupeh
-> Hubei. Inner Mongolia -> Nei Monggol. Kansu -> Gansu.
Kiangsi -> Jiangxi. Kiangsu -> Jiangsu. Kirin -> Jilin.
Kwangsi Chuang -> Guangxi. Kwangtung -> Guangdong.
Kweichow -> Guizou. Liaoning -> Liaoning. Ningsia Hui
-> Ningxia Huizu. Peking Municipality -> Beijing Shi.
Shanghai Municipality -> Shanghai Shi. Shansi -> Shanxi.
Shantung -> Shandong. Shengking -> Liaoning (in part).
Shensi -> Shaanxi. Sinkiang Uighur -> Xinjiang Uygur.
Szechwan -> Sichuan. Taiwan -> Taiwan. Tibet -> Xizang.
Tientsin Municipality -> Tianjin Shi. Tsinghai -> Qinghai.
Yunnan -> Yunnan.
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City and province names: Anda or Antah -> Anda,
Heilongjiang. Canton, Kwangtung -> Guangdong,
Guangdong. Changchun, Kirin -> Changchun, Jilin.
Changling, Kirin -> Changling, Jilin. Chinhuafu, Chekiang
-> Jinhua, Zhejiang. Chinwangtao, Hopeh -> Qinhuangdao,
Hebei. Dairen -> Dalian, Liaoning. Dalny, Manchuria ->
Dalian, Liaoning. Fakumen, Manchuria -> Faku, Liaoning.
Fanchiatun, southern Manchuria -> Fanjiatun, Jilin.
Fengtien (also named Mukden) -> Shenyang, Liaoning.
Hangchow, Chekiang -> Hangzhou, Zhejiang. Hankow,
Hupeh -> Wuhan, Hubei. Harbin -> Harbin, Heilongjiang.
Jungchiangko, Shengking -> Tongjiangkou, Liaoning.
Kaiyuan, Shenking -> Kaiyuan, Liaoning. Kirin, Kirin ->
Jilin, Jilin. Koshan -> Keshan, Heilongjiang. Kungchuling
[Kung Chuling], Chilin -> Gongzhuling, Jilin. Liaoyang,
Shengking -> Liaoyang, Liaoning. Lu-ta (also named Luda)
-> Dalian, Liaoning. Mukden -> Shenyang, Liaoning.
Mutangtsiang District -> Mudanjiang. Nanchang, Kiangsi ->
Manchang, Jiangxi. Nanking, Kiangsu -> Nanjing, Jiangsu.
Ninguta -> Ningan, Heilongjiang. Newchwang, Manchuria
-> Miuzhuang, Liaoning. Paotingfu -> Baoding, Hebei.
Peking -> Beijing, Beijing Shi. Peiping -> Beijing, Beijing
Shi. Pensiku, southern Manchuria -> Benxi, Liaoning. Pe
Tuan Lin Tza, Heilungchiang -> Sui Hua, Heilongjiang.
Shanghai -> Shanghai, Shanghai Shi. Shuanchenpu ->
Shuancheng, Heilongjiang. Shuangchengfu, Kirin ->
Shuangcheng, Heilongjiang. Sian, Shensi -> Xian, Shaanxi.
Ssupingkai, southern Manchuria -> Siping, Heilongjiang.
Suchiatun -> Sujiatun, Liaoning. Talien (see Lu-ta) ->
Dalian, Liaoning. Tansi, Chekiang -> Tangxi, Zhejiang.
Tiehling, Shengking -> Tieling, Liaoning. Tientsin, Chihli
-> Tianjin, Tianjin Shi. Wuchiatzu -> Wujiazi, Heilongjiang.
Wulukai, Kirin -> Wulukai, Jilin. Yangpingkwan, Shensi
-> Yangpingguan, Shaanxi. Yenping, Kukien -> Nanping,
Fujian. Yihsien, Shandong -> Yexian, Shandong. Address:
Univ. of Illinois.
8970. Croughan, Suzan S. 1989. Applications of
biotechnology to soybean improvement. In: T.H. Applewhite,
ed. 1989. Proceedings of the World Congress on Vegetable
Protein Utilization in Human Foods and Animal Feedstuffs.
Champaign, IL: American Oil Chemists’ Society. xii + 575 p.
See p. 512-14. [40 ref]
• Summary: Contents: Introduction. Regeneration in
soybeans. Somaclonal variation. Genetic engineering.
“Plant tissue culture and genetic engineering are two
approaches of biotechnology which have been used in crop
improvement programs. Tissue culture involves stimulating
plant cells to divide and grow into a mass of undifferentiated
tissue called callus. Once formed, the callus can be triggered
to differentiate into organized plants. Plants regenerated
from callus frequently exhibit structural, physiological, or
biochemical characteristics which distinguish them from
the plant from which they were derived. This phenomenon,

termed somaclonal variation, has been observed in several
species and variation has been found in many traits...
Mutants arising through somaclonal variation can be used
subsequently in germplasm improvement programs.
“Genetic engineering is gaining importance as a method
of germplasm enhancement as techniques for DNA isolation
and transfer are refined and important genetic material is
identified. In this approach, DNA that codes for a particular
trait is introduced into either protoplasts, cells, tissue or even
whole plants. This approach to crop improvement offers the
ability to design plants with specific traits...
“Soybean callus can be initiated from a number of
explant sources, but repeatable and reliable methods for plant
regeneration have only recently been developed... Because
plant scientists have succeeded only recently in regenerating
soybeans from callus, few observations have been reported
on the amount of somaclonal variation in regenerated
plants.”
A photo shows Susan Croughan. Note: Webster’s
Dictionary defines explant (a term first used in 1917) as
“living tissue removed from an organism and placed in a
medium for tissue culture.” Address: Rice Research Station,
Louisiana Agric. Exp. Station, LA State Univ. Agric. Center.
8971. Koeseoglu, S.S.; Lusas, E.W. 1989. Aqueous,
membrane and adsorptive separations of vegetable proteins.
In: T.H. Applewhite, ed. 1989. Proceedings of the World
Congress on Vegetable Protein Utilization in Human Foods
and Animal Feedstuffs. Champaign, IL: American Oil
Chemists’ Society. xii + 575 p. See p. 528-47. [43 ref]
• Summary: Contents: Abstract. Introduction. Membrane
processing: Principles, applications. Aqueous extraction.
Combined aqueous extraction and membrane processing:
Principles, applications (soybean, peanut and cottonseed
protein, sunflower seeds, rapeseed, corn proteins,
lupin, wheat, jojoba seed, macadamia nuts, sesame
seed), adsorptive separation of proteins (adsorption/
chromatography, continuous chromatography, affinity/
specific adsorption). Address: Food Protein R&D Center,
Texas Engineering Exp. Station, Texas A&M Univ. System,
College Station, TX 77843-2476.
8972. Lim, Chhorn; Dominy, W. 1989. Utilization of
plant proteins by warmwater fish. In: T.H. Applewhite, ed.
1989. Proceedings of the World Congress on Vegetable
Protein Utilization in Human Foods and Animal Feedstuffs.
Champaign, IL: American Oil Chemists’ Society. xii + 575 p.
See p. 245-51. Contains 5 tables. [48 ref]
• Summary: Contents: Abstract. Introduction. Protein and
amino acid requirements. Nutritional value of proteins.
Utilization of plant proteins in diets of warmwater fish:
Soybean meal, roasted full-fat soybean meal, cottonseed
meal, leaf meal, other plant proteins. Discussion. A photo
shows Lim. Address: 1. USDA-ARS, Tropical Aquaculture
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Research Unit. Both: The Oceanic Inst., Makapuu Point, P.O.
Box 25280, Honolulu, Hawaii 96825.
8973. Miles, C.W. 1989. Effects of vegetable proteins on
iron and zinc absorption and availability in humans. J. of the
American Oil Chemists’ Society 66(7):924-31. July. [32 ref]
• Summary: This review concludes that the constituents of
plants can have either a positive or negative effect on iron
absorption. Factors such as phytic acid level, dietary fiber
content or protein source of vegetable protein diets have
been implicated in decreasing the utilization of iron and
zinc by humans. Address: USDA/ARS Building 308, Room
212, Energy and Protein Nutrition Lab., Beltsville Human
Nutrition Research Center, Beltsville, Maryland 20705.
8974. Nielsen, N.C. 1989. In vitro modification and
assembly of soybean glycinin. In: T.H. Applewhite, ed.
1989. Proceedings of the World Congress on Vegetable
Protein Utilization in Human Foods and Animal Feedstuffs.
Champaign, IL: American Oil Chemists’ Society. xii + 575 p.
See p. 487-90. [20 ref]
• Summary: Contents: Abstract. Introduction. Glycinin
genes and proteins. Synthesis and assembly of glycinin in
vivo. Synthesis and assembly of glycinin in vitro. Protein
modifications. Discussion. Acknowledgement. A photo
shows N.C. Nielsen. Address: USDA/ARS and the Dep. of
Agronomy, Purdue Univ., Lily Hall of Life Sciences, West
Lafayette, Indiana 47907-7899.
8975. Watkins, L.R.; Johnson, W.H.; Doty, S.C. 1989.
Extrusion-expansion of oilseeds for enhancement of
extraction, energy reduction and improved oil quality.
In: T.H. Applewhite, ed. 1989. Proceedings of the World
Congress on Vegetable Protein Utilization in Human Foods
and Animal Feedstuffs. Champaign, IL: American Oil
Chemists’ Society. xii + 575 p. See p. 41-46. Contains 11
figures (graphs, diagrams, and photographs), and 7 tables. [4
ref]
• Summary: “Preparation of oilseeds prior to extraction by
expansion enhances efficiency by releasing oil during the
cooking and produces a porous collet with reduced solvent
retention.” An expander causes the expansion. Some collets
extract well, whereas others that lack porosity do not. A
photo shows one of the authors.
Note: A “collet” is segmented band or sleeve put around
a shaft or spindle and tightened so as to grip it. Address:
Food Protein R&D Center, Texas A&M Univ., College
Station, TX 77843-2476.
8976. Brandon, David L.; Bates, A.H.; Friedman, M.
1989. Monoclonal antibody-based enzyme immunoassay
of Bowman-Birk protease inhibitor of soybeans. J. of
Agricultural and Food Chemistry 37(4):1192-96. July/Aug.
[29 ref]

• Summary: Soybean protein is widely used in human foods
and animal feeds. Protease inhibitors constitute about 6% of
the proteins in soybeans. The two major inhibitors are the
Kunitz trypsin inhibitor (KTI) and the Bowman-Birk trypsin
inhibitor (KTI); the latter is a low molecular weight inhibitor
of chymotrypsin and trypsin. These two inhibitors inhibit the
action of digestive enzymes, and this impairs the nutritional
quality of soybeans.
“An enzyme-linked immunosorbent assay (ELISA) for
BBI was developed with these antibodies, and the results
from the ELISA agreed with enzymatic assays of inhibitory
activity in heat-treated soy meal.” Address: Western Regional
Research Center, USDA-ARS, 800 Buchanan St., Albany,
California 94710.
8977. Griffin, J.D.; Palmer, R.G. 1989. Genetic studies with
two superoxide dismutase loci in soybean. Crop Science
29(4):968-71. July/Aug. [17 ref]
• Summary: Superoxide dismutases are a group of enzymes
that catalyze the dismutation of superoxide radical in
respiring cells (Fridovich, 1975). They function to prevent
accumulation of superoxide, which is believed to be toxic
at low concentrations. There are three classes of superoxide
dismutase (SOD) enzymes: copper-zinc-containing
SOD, manganese-containing SOD, and iron-containing
SOD. Address: 1. Biochemistry Dep., Univ. of MissouriColumbia, Columbia, MO 65211; 2. USDA-ARS and Dep.
of Agronomy and Genetics, Iowa State Univ., Ames Iowa
50011.
8978. Ortmann, Gerald F.; Rask, Norman; Stulp, Valter
J. 1989. Comparative costs in corn, wheat, and soybeans
among major exporting countries. Ohio Agricultural
Research and Development Center, Research Bulletin No.
1183. 16 p. Aug. [20 ref]*
Address: 1. Senior lecturer at Univ. of Natal, South Africa;
2. Professor, The Ohio State Univ.; 3. Associate Professor,
Univ. of Rio Grande do Sul, Brazil; Dr Rask was in the Dep.
of Agricultural Economics, Ohio State Univ.
8979. Quibo, Chen; Bebee, Charles. comp. 1989. Chinese
publications in the collections of the National Agricultural
Library: A bibliography. Bibliographies and Literature of
Agriculture BLA-80. Vol. 1, 339 p. Vol. 2, 75 p. Aug. [4135
ref]
Address: 1. Deputy Director of the Technico-Scientific
Research Inst., South China Academy of Tropical Crops; 2.
USDA, National Agricultural Library, Room 111, Beltsville,
Maryland 20705. Phone: 301-344-3704.
8980. Sun (La Grange, Illinois). 1989. New tofu packaging
technique makes tofu palatable for American tastes. Sept. 6.
• Summary: “In survey after survey, tofu tops the list of
foods Americans dislike most. This is unfortunate because
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tofu is one of the most healthy and nutritious foods
available... Why then does tofu have such a bad reputation in
health-conscious America?
“The answer lies in the traditional methods of making
and packaging soybean curd. Most supermarkets today
sell tofu which is made first and then packed in waterfilled plastic tubs. Also, most other protein-rich foods, like
milk and yogurt, are sold in refrigerated dairy cases. Tofu,
however, is usually sold in the produce department, where
temperatures may not conform to U.S.D.A. recommendations
of 41ºF. or lower. This inadequate refrigeration may lead to
premature spoilage and sour-tasting tofu. Hence the “bad
taste” image.
“In contrast to standard water-packed tofu, Mori-Nu’s
Silken Tofu is aseptically packaged. Mori-Nu’s sterilized
liquid ingredients are hermetically sealed in the airtight
container, blocking out light, micro-organisms and other
factors which could lead to spoilage. The result is fresh tofu
made right inside the package. Unless opened, Mori-Nu
will remain fresh and bacteria-free without preservatives or
refrigeration, for ten months.” Readers are invited to write
for a free recipe booklet.
Note: Articles similar to this one, based on a Morinaga
news release to the popular media, appeared in many
newspapers nationwide.
8981. Schneider, Keith. 1989. Science Academy says
chemicals do not necessarily increase crops: Policy shift on
aid urged to discourage pesticides. New York Times. Sept. 8.
p. 1, A12. [1 ref]
• Summary: “The National Academy of Sciences has
found that farmers who apply little or no chemicals to
crops are usually as productive as those who use pesticides
and synthetic fertilizers, and today recommend changing
Federal subsidy programs that encourage use of agricultural
chemicals. In a long study, the Academy’s Board on
Agriculture said it was seeking to reverse Federal policies
that for more than 4 decades have been focused on increasing
the productivity of crop and livestock farms principally
through heavy use of pesticides, drugs and synthetic
fertilizers. The report’s authors said Congress and the [U.S.]
Department of Agriculture should change farm policies
that have discouraged farmers, particularly those who grow
crops subsidized by the Government, from trying natural
techniques.
“In the Federal corn program, for instance, farmers
are paid a subsidy of roughly $1 for every bushel they can
produce. The incentive is to produce the most bushels.
Since the end of World War II, farmers have been taught by
agricultural universities and the Department of Agriculture
that the best way to increase output is to use ample amounts
of chemical fertilizer and then protect the harvest with
generous applications of pesticides. If farm subsidies
were reduced, researchers say, it is likely that farmers

would no longer produce surpluses marketable only to the
Government, and might encourage farmers to try natural
farming techniques. That would bring supply in line with
demand, raising prices and making up for the subsidies. The
effect on consumer food prices is not expected to be dramatic
because the cost of grain is a fraction of overall food costs.
This year, farm subsidies cost the Government $13,900
million.
“The study by the nation’s pre-eminent body of
scientists is perhaps the most important confirmation of
the success of agricultural practices that use biological
interactions instead of chemicals.”
“’Well-managed alternative farms use less synthetic
chemical fertilizers, pesticides and antibiotics without
necessarily decreasing, and, in some cases, increasing peracre crop yields and the productivity of livestock systems,’
said the committee in the report, ‘Alternative Agriculture.’”
“The Department of Agriculture, which was suspicious
of natural farm practices during the 1980’s, greeted the study
enthusiastically, saying the ‘time was right’ to consider
changes in the direction of American agriculture.”
“In its study, which was begun in 1984, the Board
on Agriculture closely examines 14 farms in Ohio, Iowa,
Virginia, Pennsylvania, California, Florida and Colorado
which have developed successful natural production
methods. It is not known how many American farmers
practice natural techniques, but it is thought that at least
5% of the nation’s 2.1 million farmers have adopted such
techniques; the numbers may be much greater.”
“In addition to the problems of over-production, the
environmental costs of using large amounts of chemicals
have become more apparent in the 1980’s, the study said.
Weeds and insects develop genetic resistance to farm
chemicals, often forcing farmers to use ever greater amounts
to achieve the same effect.”
8982. Abbey, B.W.; Phillips, R.D.; McWatters, K.H. 1989.
Preparation and uses of legumes and oilseeds in Africa. In:
E.W. Lusas, D.R. Erickson, and Wai-Kit Nip, eds. 1989.
Food Uses of Whole Oil and Protein Seeds. ChampaignUrbana, IL: American Oil Chemists’ Society. vii + 401 p. See
p. 281-304. Chap. 18. Proceedings of the Short Course on
Food Uses of Whole Oil and Protein Seeds held at Makaha,
Hawaii, May 11-14, 1986. [20 ref]
• Summary: Discusses general methods of processing and
using the following: Cowpeas (Vigna unguiculata; also
known as beans, black-eyed peas). Pigeon peas (Cajanus
cajan Druce; also known as red grain, Congo pea, non-eye
pea). The oilpalm (Elaeis quineensis Jacq.). Groundnut
(Arachis hypogea; also known as peanut, monkey nut).
Water melon seed (Citrullus vulgaris Schrad; used to make
egusi soup in Nigeria).
African locust bean (Parkia filicoides; known as
Dawadawa [Hausa], Irugba [Yoruba], Ogiri-Igala [Ibo/
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Igbo]). African oil bean seed (Pentaclethra macrophylla;
also known in Igbo/Ibo as Uba, Ogiri). Bambara groundnuts
(Voandzeia subterranea Thouan).
Table 18.2, titled “Utilization of traditional food
legumes,” includes the soybean. It is most frequently used
as a source of vegetable oil or vegetable milk, frequently
utilized in composite flour, and least frequently utilized as
follows: boiled as a main meal or snack; boiled and eaten
with starchy root, yam, or plantain; in soup/stew as a meat/
fish supplement; in gruel or porridge, spiced or sweetened;
cooked with cereal grains such as rice, millet, or maize;
roasted as a snack; in a paste as a spread; or fermented
as a food condiment. Also discusses the limitations and
advantages of traditional food processing, upgrading
traditional food processing techniques, and summary.
Address: 1. Dep. of Biochemistry, Univ. of Port Harcourt,
Port Harcourt, Nigeria; 2-3. Dep. of Food Science, Univ. of
Georgia Agric. Exp. Station, Griffin, GA 30223-1797. Phone:
2&3: 404-228-7284.
8983. Crowder, Brad; Davison, Cecil. 1989. Soybeans:
Background for 1990 farm legislation. USDA Economic
Research Service Commodity Economics Division No. AGES
8941. v + 55 p. ERS Staff Report. [25 ref]
• Summary: Contents: Abstract. Foreword. Summary.
Introduction. Structure and performance of the soybean
industry: Production characteristics, soybean yields,
regional production differences, double-cropping soybeans,
domestic soybean uses, processing margins, soybean
product value, costs and returns, price trends. Soybean trade
and foreign competition: Soybean exports, soybean meal
exports, soybean oil exports, policies in other exporting
countries, prospects in importing countries. History of
soybean programs: Programs in the 1950’s and 1960’s,
programs in the 1970’s and 1980’s. Soybean program effects:
Producers, consumers, taxpayers, indirect effects of other
crop programs. Current issues: Production incentives for
soybeans, a marketing loan for soybeans, international issues
affecting oilseeds. Additional Readings. Glossary. Appendix
tables.
Glossary: Acreage reduction program (ARP),
agricultural inputs, Agricultural Research Service (ARS),
Agricultural Stabilization and Conservation Service (ASCS),
basic commodities, cargo preference, cash grain farm,
census of agriculture, commodity credit corporation (CCC),
concessional sales, conservation practices, conservation
reserve program (CRP), conserving uses, cost of production,
crop acreage base, crop rotation, crop year, deficiency
payment, developing countries, direct payments, Disaster
Assistance Act of 1988 (PL 100-387), economic research
service, ending stocks, erosion, European Community
(EC), exchange rate, export allocation or quota, export
credit guarantee program (GSM-102), export enhancement
program (EEP), export subsidies, exports, farm, farm

acreage base, farm value, farm-to-retail price spread, feed
grains, Food Security Act of 1985 (PL 99-198), Foreign
Agricultural Service (FAS), General Agreement on Tariffs
and Trade (GATT), generic commodity certificates, GrammRudman-Hollings Deficit Reduction Act, gross farm
income, harvested acres, highly erodible land, import quota,
international trade barriers, International Trade Commission
(ITC), loan rate, marketing loan program, marketing quota,
marketing year, multilateral trade negotiations, National
Agricultural Statistics Service (NASS), net cashflow,
nonrecourse loans, oilseeds, paid land diversion, paymentin-kind (PIK), permitted acreage, price support programs,
producer, production expenses, program crops, program
yield, Public Law 480 (PL 480), resources, set-aside, spot
market, subsidy, target price, tariffs, trade barriers, upland
cotton, world price.
Tables: (1) Distribution of soybean farms, by acres
of soybeans harvested, 1982. (2) Soybean acreage, yields,
and production by region, 1950-88. (3) Use and ending
stocks for U.S. soybeans, 1953-89. (4) Soybean meal supply
and disappearance, 1960-89. (5) Soybean oil supply and
disappearance, 1960-89. (6) U.S. soybean sector costs and
returns, 1976-87. (7) World soybean exports, major exporters
and regions, 1964-89. (8) World soybean imports, major
importers and regions, 1964-89. (9) World soybean meal
exports, major exporters and regions, 1964-89. (10) World
soybean meal imports, major importers and regions, 196489. (11) World soybean oil exports, major exporters and
regions, 1964-89. (12) World soybean oil imports, major
importers and regions, 1964-89. (13) Farm-related program
costs for U.S. soybeans, 1961-88.
Appendix tables: (1) Distribution of soybean farms,
by value of sales, 1982. (2) Value comparisons for U.S.
soybeans, 1950-88. (3) Prices and ending stocks for U.S.
soybeans, 1952-89. (4) Major oilseeds: World supply and
use, 1985-89. (5) World soybean production, consumption,
exports, and ending stocks, 1964-89. (6) World and U.S.
soybean production, exports, ending stocks, and U.S.
share, 1964-89. (7) Soybean production and exports, by
foreign exporters, 1964-89. (8) World soybean trade, annual
averages, 1978-82 and 1983-87. (9) Major protein meals:
World supply and use, 1985-89. (10) Major vegetable and
marine oils: World supply and use, 1985-89. (11) U.S.
soybean acreage, yield, and production, 1950-89. (12)
Ratios of world soybean exports and ending stocks to world
consumption, and U.S. exports to foreign consumption,
1964-89. (13) Coefficients of variation for U.S. soybeans.
Figures: (1, p. 5) Bar chart of planted soybean acreage,
by region. (2, p. 12) Line graph of soybean average market
prices and support prices. (3, p. 30) Line graph of soybeancorn price ration. Address: ERS.
8984. Lusas, Edmund W.; Erickson, D.R.; Nip, Wai-Kit. eds.
1989. Food uses of whole oil and protein seeds. Champaign-
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Urbana, Illinois: American Oil Chemists’ Society. v + 401 p.
Proceedings of the Short Course on Food Uses of Whole Oil
and Protein Seeds held at Makaha, Hawaii, May 11-14, 1986.
No index. 24 cm. [300+ ref]
• Summary: Of the 24 chapters, the first 10 are entirely
about soybeans and soyfoods, and 5 of the remaining 14
chapters are partly about soya. Many individual chapters
are cited separately. Address: 1. Protein R&D Center, Texas
Engineering Experiment Station, The Texas A&M.
8985. Shurtleff, William; Aoyagi, Akiko. comps. 1989.
Bibliography of soy protein isolates, concentrates, and
textured soy protein products: 2,528 references from 1883
to 1989, partially annotated. Lafayette, California: Soyfoods
Center. 328 p. Subject/geographical index. Author/company
index. Printed Sept. 8. 28 cm. [2528 ref]
• Summary: Although the Chinese had produced a type of
isolated soy protein product (tofu) since the tenth century
A.D., western research on the isolation of soy proteins began
in Germany 1883, when Meissl and Boecker introduced
the terms soy casein and soy albumin. Similar work
was published in 1898 by Osborne and Campbell at the
Connecticut Agricultural Experiment Station in the USA. In
1903 Oscar Nagel of New York described in detail how he
produced “soy casein” and discussed it potential applications
as a commercial product. Since that time, the United States
has been the world leader in soy protein research and
production.
The world’s earliest known commercial food product
made from isolated or concentrated soy protein was Albusoy,
introduced in 1939 by the Soya Products Division of the
Glidden Co. in Chicago. This was an enzyme-modified
isolated soy protein product used as a whipping agent. Many
of the earliest soy protein products were used like Albusoy in
whipping applications. Soyco, launched in 1944 by Soybean
Products Co. in Chicago, was a hydrolyzed soy protein
whipping agent used as an egg white substitute. Rich’s
Whip Topping, introduced in March 1945 by Rich Products
Corporation in Buffalo, New York, was used as an alternate
for whipped cream. In 1947 Archer Daniels Midland Co.
introduced Nutriwhip, the Borden Company debuted Soyco,
and Central Soya Co. launched Soy Albumen, all whipping
agents.
In 1951 the first patent for spun soy protein fibers was
issued to Robert Boyer, formerly a soy researcher at the Ford
Motor Co. In 1952 the first commercial soymilk based on
soy protein isolate, Soyamel, was introduced by Worthington
Foods. Isolates soon replaced soy flour in non-dairy infant
formulas worldwide. In 1959 the first food-grade soy-protein
concentrates were introduced by Griffith Laboratories.
The 1960s put modern soy protein products on the map.
In 1960 the Boyer patent and its 1954 revision started the
high-tech meat analog industry when Worthington Foods
launched Fri-Chik, a meatless drumstick. In 1961 and 1966

conferences on soy protein foods were at the USDA Northern
Regional Research Center in Peoria, Illinois. Many of the
276 attendees at the second conference were pioneers in the
field. A major theme at both was that protein malnutrition
was the world’s most widespread deficiency disease. In 1966
General Mills introduced Bac*O’s, meatless fried bacon bits
made from spun soy protein fiber. At a May 1968 Conference
on Protein Rich Food Products from Oilseeds held by the
USDA in New Orleans, Louisiana, oilseed proteins were
increasingly seen as the answer to the “protein crisis.”
Also that year International Action to Avert the Impending
Protein Crisis, a United Nations publication, recommends
soybeans as the single most promising protein source to
close the “protein gap.” In Nov. 1969 General Mills launched
its second bacon analog, Bac-o-Bits, this time made from
textured soy flour. Frozen Bontrae meat analogs were sold
to the foodservice trade. This pioneering work nationwide
by one of America’s largest food companies indicated to the
U.S. food industry that the time for soy protein foods of the
future had arrived.
In 1971 Dr. K.K. Carroll at the University of Ontario,
Canada, published the first modern study showing that even
in fat-free diets, animal proteins raise serum cholesterol and
soy proteins lower it. Many subsequent studies worldwide
confirmed these important results.
During the 1970s soy protein products entered the
mainstream. In Jan. 1970 W.T. Atkinson, assignor to the
Archer Daniels Midland Co., was issued a key patent for a
“Meat-like protein food product,” which was soon widely
sold under the registered trademark TVP. In Feb. 1971
textured soy protein products were authorized for use as
meat extenders in the U.S. National School Lunch program,
opening up a huge potential new market for TVP type
products. The amount of products used jumped from 8.5
million lb dry weight in 1971-72 to 87.5 million lb in 197677. Also in 1971 the Food Protein Council (renamed the Soy
Protein Council in Dec. 1981) was established as a trade
association for major soy protein manufacturers.
In March 1973, as meat prices skyrocketed, beef-soy
blends containing 25% hydrated textured soy flour began
to be introduced to U.S. supermarket chains, marketed for
their lower price and higher nutritional value. Predictions
of huge future markets (which failed to materialize)
were published. In Nov. 1973 the first World Soy Protein
Conference was held in Munich, Germany, attended by
over 1,000 people from 45 countries. In late 1974 Miles
Laboratories/Worthington Foods launched the Morningstar
Farms line of meat analogs based on spun soy protein
fiber nationwide at U.S. supermarkets. In Aug. 1975 Japan
Vegetable Protein Food Association was founded to promote
modern soy protein products, primarily soy protein isolates.
In Oct. 1976 seminars on the use of soy protein for foods and
meal for feeds were held in Moscow, sponsored jointly by
three U.S. groups. More than 200 Soviet officials attended.
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In May 1978 The Keystone Conference on Soy Protein
and Human Nutrition was held at Keystone Colorado.
Sponsored by Ralston Purina Co., it presented a new view
of soy protein quality. In Jan. 1978 the International Soya
Protein Food Conference was held in Singapore; 400 people
from 24 countries participated. And in Oct/Nov. 1978 the
World Conference on Vegetable Food Proteins was held
in Amsterdam, The Netherlands; More than 1,000 people
attended.
In 1980 soy protein products were approved for use as
a beef extender by the U.S. Armed Forces. That same year
the World Conference on Soya Processing and Utilization
was held in Acapulco, Mexico. In Aug. 1980 Archer Daniels
Midland Co. entered the soy protein isolate market with
its purchase of Central Soya’s isolate plant. Then in April
1985 Central Soya bought Griffith Laboratories’ line of
protein products. And in Feb. 1986 Central Soya purchased
the Staley protein line, including Mira-Tex, Procon, and
Textured Procon brands. In July 1987 Ralston Purina Co.
of St. Louis, Missouri, established Protein Technologies
International as a wholly-owned subsidiary to focus on sales
of soy protein for food uses. The company’s sales of soy
protein products were $139.8 million in 1986.
But during the 1980s the total market for soy protein
products grew very slowly, if at all. In 1984 Dr. Walter Wolf
of the USDA Northern Regional Research Center estimated
U.S. production as follows: Soy protein concentrates 36,000
tonnes (metric tons), soy isolates 41,000 tonnes, textured
soy flour 43,000 tonnes, and textured soy concentrates 4,000
tonnes. The segment showing greatest growth appeared to be
that of soy protein isolates, of which Ralston Purina/Protein
Technologies International in the largest manufacturer.
Still there is widespread hope that, with the growing
concern over dietary cholesterol, the low cost of soy protein
relative to meat protein, the inevitable widening of this
cost gap in the years to come, and the increasingly positive
consumer attitudes toward soy protein products shown in
polls, the market for these products will soon begin to realize
its long-forecast potential.
This is the most comprehensive bibliography ever
published on modern soy protein products. It is also the
single most current and useful source of information on
this subject available today, since 53% of all references
(and most of the current ones) contain a summary/abstract
averaging 68 words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 37
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,

worldwide.
Compiled one record at a time over a period of 15 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the first
author’s first name (if given).
It also includes details on 651 commercial soy
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company index,
and a bibliometric analysis of the composition of the book
(by language, document type, year, leading countries, states,
and related subjects) are also included. Address: Soyfoods
Center, P.O. Box 234, Lafayette, California 94549. Phone:
415-283-2991.
8986. Smith, Keith J. 1989. World production, availability
and variety differences of soybeans. In: E.W. Lusas, D.R.
Erickson, and Wai-Kit Nip, eds. 1989. Food Uses of Whole
Oil and Protein Seeds. Champaign-Urbana, IL: American
Oil Chemists’ Society. vii + 401 p. See p. 1-11. Chap. 1.
Proceedings of the Short Course on Food Uses of Whole Oil
and Protein Seeds held at Makaha, Hawaii, May 11-14, 1986.
[11 ref]
• Summary: Contents: Introduction. Composition. Required
characteristics: For soy milk, tofu, miso, natto, soy sprouts.
Conclusions.
The most desired characteristics of soybeans for food
processing include: Large seed size, high protein content,
high quality, reasonable price. The characteristics desired for
each of the soyfoods mentioned above are given.
Table 1.1 shows world production of the eight major
oilseeds in million metric tons from 1981-82 to 1985-86.
Over this 5-year period, total production of the eight oilseeds
has grown by 14.6%, from 169.4 to 194.2. In descending
order of production, the eight are: Soybean 96.0. Cottonseed
34.1. Peanut 19.7. Sunflowerseed 18.6. Rapeseed 18.6.
Copra (dried coconut meat, 5.0). Flaxseed 2.6. Palm kernel
2.3. Source: Foreign Agricultural Service, USDA. Address:
American Soybean Assoc., P.O. Box 27300, St. Louis,
Missouri 63141.
8987. Soyatech, Inc. 1989. Soya Bluebook ‘89. Bar Harbor,
Maine: Soyatech. 366 p. Sept. Index. Display advertisers
(index). 22 cm.
Address: P.O. Box 84, Bar Harbor, Maine 04609. Phone:
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207/288-4969.
8988. Wang, H.L.; Cavins, J.F. 1989. Yield and amino acid
composition of fractions obtained during tofu production.
Cereal Chemistry 66(5):359-61. Sept/Oct. [18 ref]
• Summary: Five fractions were isolated during processing
of whole soybeans into tofu: soak water, water-insoluble
residue [okara], soymilk, tofu, and whey. Into the soak
water or whey went 14% of the soybean solids, 4.7% of the
soybean protein, and a small amount of oil. Into the okara
went 30, 20, and 11%, and into the soymilk went 63, 79,
and 82% respectively. Finally, 52% of the soybean solids,
71% of the protein, and 82% of the oil were recovered in the
finished tofu. Address: Northern Regional Research Center,
Agricultural Research Service, USDA, 1815 N. Univ. Street,
Peoria, Illinois 61604.
8989. Howard, James O.; Harness, Vernon; Minyard, Jimmy
D.; Passig, Richard E. 1989. Partners in developing farm
markets overseas: A history of the cooperative program
between U.S. commodity agricultural organizations and
the Foreign Agricultural Service. Washington, DC: U.S.
Agricultural Export Development Council. v + 106 p. Illust.
28 cm. [75* endnotes]
• Summary: This extremely interesting and insightful book
tells the story of Public Law 480 (P.L. 480, enacted 10 July
1954) and the launching of a new government function
(using the USDA Foreign Agricultural Service), “to develop
new markets for United States agricultural commodities on a
mutually benefitting basis.”
Contents related to soybeans: Soybeans in Spain:
Introducing a new product into a hostile market (p. 10-11.
“Howard L. Roach, the Soybean Council’s new president and
Chief Executive, went to Spain in Feb. 1957). “By the end of
fiscal 1969 U.S. exports of soybeans and soybean products to
Spain were approaching $100 million–an impressive figure
in those days” (p. 11).
Years of reassessment and consolidation, 1963-67:
Growth problems emerge: “The cooperators, with FAS
approval, had moved rapidly to explore potential markets
and to set up programs in the most promising areas. Both
partners understood that this was to be a probing operation:
successful efforts would be expanded, unsuccessful ones
restructured or discontinued.
“By the early 1960s, leaders of FAS and the more
conservative cooperator organizations realized that it was
time to evaluate techniques and programs, to cut back and
refocus where needed, and to improve administration. This
need was being documented with disturbing frequency by
FAS travelers and reports by USDA auditors. The soybean
program, now FAS’ largest, illustrated the challenge. Its
spectacular success in Spain has been told. Following his
start there in 1957, Soybean Council President Howard
Roach in only six years had established country offices in

16 cities plus a worldwide administrative office in Rome.
In each place the Council rented offices, hired staff, and
developed programs with local groups–virtually all paid for
with FAS funds.
“Other commodity groups–wheat, cotton, rice,
feed grains–had also grown rapidly, though not as fast
as soybeans. Though FAS had approved each of the
cooperators’ major moves, the total effect was none the less
becoming disturbing” (p. 37).
A photo (p. 37) shows Howard Roach.
A Congressional committee begins an investigation
and drafts a critical report (p. 42-45. Starts in July 1963.
Investigation led by Arthur Perlman. Perlman’s criticisms
and the final draft of his report completed in March 1964.
FAS’s reply. Program restructuring continues: FAS and
cooperators’ boards meet to agree on needed changes)
“Soybean Council of America: This program was
completely revamped. Its headquarters were moved from
Waterloo, Iowa, to Washington, D.C. The international
Operations Office in Rome was gradually dismantled and
all supervision of country offices centered in Washington. A
full-time President, Glenn H. Pogeler, was chosen to succeed
Howard Roach. The U.S. staff, paid with Soybean Council’s
funds, was strengthened.
“From a maximum of 16 country offices, operations
were reorganized and consolidated to provide for 10 offices
located in Colombia, Egypt, West Germany, India, Iran,
Pakistan, Spain, Turkey, Morocco (a new office), and a
Western European area office to be located in Italy or
Belgium” (p. 45).
Soybeans: The formation of the Soybean Council of
America to take on the market development job in Europe
and later in South America and parts of Asia was a marriage
of convenience to get the program started. But it contained
a built-in conflict between the farmer and crusher sectors.
Farmers wanted to push sales of beans and their products any
place and in any form. They saw a big bean market in Japan
for the conventional foods as well as for oil and meal. They
saw a bigger market in Europe’s existing and future crushing
plants. George M. Strayer, head of the grower-run American
Soybean Association (ASA), recalled later, ‘I made myself
very unpopular with the U.S. processors of soybeans, some
of whom at that time took the very determined attitude that
only end-products should be exported–no soybeans should
leave the United States as such.’
“Europeans were as anxious to crush the beans in
Europe as American crushers were to crush them in the
United States. This conflict troubled Howard Roach and
his colleagues as they operated the Soybean Council’s
market development work. The farmers’ American Soybean
Association was a small organization with little money, while
the crushers through their National Soybean Processors
Association could raise substantial funds to meet FAS
requirements. The ASA launched and subsequently ran the
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program in the bean-oriented market of Japan; and the new
Council ran it in the rest of the world.
“But even the crushers’ added contribution was
inadequate to meet the needs of a worldwide export
promotion program. This fact, plus the continuing tension
within the organization and ASA’s arguments with FAS over
the program’s future in Japan, caused the growers to launch
an expanded fund-raising program of their own through
ASA.
“The growers began forming state and country
organizations. Minnesota in 1962 was first, and by 1970,
assisted by a growing ASA field staff, there were 16 other
state organizations, involving 1,900 directors of country
committees, state associations, and ASA itself.
“Spurred by the threat of a big soybean surplus, in 1968
ASA launched a program through these organizations for a
voluntary farmer contribution of one-half cent a bushel on
beans produced.
“With these farm organizations as a political base, ASA
and the state groups also began to push for state checkoff
legislation. But passing checkoff legislation hadn’t been
easy in some of the wheat states, and farm politics in the
soybean growing states was more complex. There were the
several general farm organizations that raised all of their
money through voluntary contributions and which–from
the beginning of market development–hesitated to see FAS
help build up commodity organizations that might (and did)
compete with the general organization for influence at the
state and national level. Now soybean producers wanted to
use state laws to collect funds for their organizations!
“But soybean checkoff legislation had already been
passed in North Carolina in 1966. After some heated
campaigns, laws were passed in Louisiana and South
Carolina in 1969 but defeated in Minnesota and Missouri.
In 1970, Texas, Virginia, and Mississippi passed legislation,
followed the next year by Iowa, Arkansas, Florida, and
Georgia. By early 1985 the list included 24 states.
“In 1969 a decision was made to disband the Soybean
Council of America. A new organization was set up,
American Soybean Institute, to fund the program; the
processors were represented but the producers were
dominant. The name American Soybean Association was
retained for the action organization. For a brief period the
National Soybean Processors had a separate contract with
FAS to carry out market development in countries where the
main export was soybean oil. This program was never large.
“It took time for the administrative mechanism to be
set up in individual states and funds to reach ASA. The
total cooperator cash contribution in the year following the
reorganization–1970–dropped to $170,000 versus $275,000
the year earlier. Eventually, it began to grow rapidly. FAS
records show $202,000 in fiscal year 1971, $389,000 in
1972, and almost doubling in 1973 t0 $653,000” (p. 63-64).
Soybeans (excellent overview and summary). The ASA’s

first overseas market development program was in Japan. On
7 Feb. 1956 George Strayer, as executive vice-president of
ASA, signed a combination program/project agreement with
FAS providing $100,000 for work in Japan and Germany.
When the Soybean Council of America was created in
1956, it received strong support from U.S. soybean crushers
and limited contributions from other sectors of the soybean
industry.
“The new Soybean Council was run by Howard Roach
of Iowa-a farmer and proprietor of a farm management
business. He was one of the more colorful persons in the
history of market development. He was well organized, and
possessed tremendous drive, imagination, and confidence
in himself and his organization. When traveling abroad on
Council business, he would rise early and by breakfast time
would have typed out numerous letters and made telephone
calls to associates in various parts of the world.
“Roach had little previous experience with the U.S.
government and was disdainful of its role in the cooperative
venture. To him the large, accumulating quantities of foreign
currencies earmarked for market development provided an
opportunity–almost a mandate–to move rapidly.” Roach’s
“country directors had to have a slight touch of the riverboat
gambler because their salaries and all other local costs
were paid with FAS’ foreign currency, and there was no
assurance that the program would last indefinitely. Besides,
some people in FAS and the local U.S. embassy frowned on
Roach’s expensive tastes.”
“By the end of this first period of market development
[1963], Roach and his Soybean Council had the largest
program of any FAS cooperator. In addition to their Rome
headquarters, the Council was operating in 16 country offices
and conducting limited operations in some 28 others; ASA
was still operating in Japan.
“By June 30, 1963, the two soybean cooperators,
primarily the Council, employed 154 people. Twenty-three
were in the United States and 131 abroad. During fiscal
1963 the two cooperators spent $1.4 million of FAS funds
($1.3 million by the Council and $107,000 by ASA). Their
own contributions were reported at $284,000 in cash and
$136,000 in goods and services. Foreign third parties were
reported to have contributed $895,000.
“But they could point to spectacular growth in exports”
(p. 88-90). Address: U.S. Agricultural Export Development
Council, MacLean, Virginia.
8990. Hesseltine, Clifford W. 1989. Re: Seasons greetings at
Christmas (Folded card). Peoria, Illinois. 4 panels. Dec.
• Summary: Inside this Hallmark Christmas card (each panel
is 6¼ by 4½ inches) is written by hand, in blue ink, on the
right panel below the Hallmark greeting: “Still busy working
on the natto fermentation [bibliography] but have been
sidetracked repeatedly with other writing obligations.”
Note: The unpublished annotated bibliography, titled
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Natto, a Little-Known Fermented Soybean Food, was
published in Nov. 1993. It was one of Dr. Hesseltine’s
retirement projects. He sent a copy of this very valuable
work to Soyfoods Center. Address: 5407 N. Isabell Ave.,
Peoria, Illinois 61614.

• Summary: He retired on 1 July 1989 but is still busy–as
described in Christmas letter. Address: Retired, Prof. of
Microbiology, Dep. of Food Science & Technology, New
York State Agric. Exp. Station, P.O. Box 462, Geneva, NY
14456-0462.

8991. McElfresh, Dinah. 1989. Recent developments at the
Soy Protein Council (Interview). SoyaScan Notes. Dec. 27.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The Soy Protein Council now has only 3
members: ADM, Cargill, and Central Soya. The last to leave
was Grain Processing Corp. in 1987. Ralston Purina left
because they wanted to focus on isolates and dues dollars
were being spent more on generic promotion. They had
previously been very active. SPC is on good terms with
Ralston and still works with them occasionally on regulatory
issues. Before the recent spate of mergers and acquisitions,
the board had directed SPC to do some promotional
activities. Now with the limited membership the board has
advised that they want to focus on monitoring and tracking
regulatory issues, mainly in the USA and mainly on labeling
of consumer products. They are working with USDA and
FDA on review. The institutional market continues to be
strong and acceptability is high.
SPC is now totally independent of NSPA/NOPA and
has been for many years. It used to be a committee of NSPA
and she thinks it became independent in 1971 at the time the
committee became the Food Protein Council. The last news
release by SPC was when FNS (USDA’s Food & Nutrition
Service) opened the School Lunch Program to all vegetable
proteins.
There used to be Associate Members like Lipton and
Quaker Oats and others that used the products. They were
not voting members put they participated in meetings. This
was discontinued in the 1970s. Address: 1255 Twenty-Third
St., N.W., Washington, DC 20037. Phone: 202-467-6610.

8994. USDA Cooperative State Research Service,
Agriculture Handbook. 1989. 1988-89 directory of
professional workers in state agricultural experiment stations
and other cooperating state institutions. No. 305. 244 p.
• Summary: This book has been published since 1889.
Contents: Key to abbreviations. Directory of major divisions
of the USDA. Directory of the USDA extension service,
and forest service. Directory of state agricultural experiment
stations and their workers, listed alphabetically by state.
Index of people.
For example, at the University of Illinois at Urbana,
name and title are given for each person in the following
departments (the department phone is also listed): University
administration, agronomy, animal sciences, agric. economics,
agric. communications and education, agric. engineering,
entomology, extension administration, food science,
forestry, horticulture, school of human resources and family
studies, plant pathology, college of veterinary medicine, and
vocational agriculture service. Address: Washington, DC.

8992. Soya Newsletter (Bar Harbor, Maine). 1989. Japanese
seek better beans. Sept/Dec. p. 13.
• Summary: “Fourteen representatives from major Japanese
oilseed processing companies met September 22 in
Washington, D.C., with top USDA and other government
officials to urge the U.S. to produce soybeans with improved
oil and protein content. Japan imported approximately 3.66
million tons of soybeans from the U.S. in 1988, compared
to 4.65 million tons five years ago. Japanese imports from
South America were about 720,000 tons in 1988, compared
to 140,000 in 1986. Among Japanese officials participating
in the mission were M. Shima of Hohnen and M. Fukawa of
Nisshin.”
8993. Steinkraus, Keith H. 1989. Re: Christmas card and
letter. Retirement. Letter to William Shurtleff at Soyfoods
Center, Dec. 1 p. Typed, with signature.

8995. Duke, James A. 1989. New crops survey. In:
Proceedings of the First National New Crops Symposium.
Held 23-26 Oct. 1988 at Indianapolis, Indiana. *
• Summary: The soybean, considered a new crop only 50
years ago, contributed more than $11,000 million to the U.S.
economy in 1988. Address: USDA Germplasm Services
Lab., ARS Building 001, Room 133, BARC-West, 10300
Baltimore Ave., Beltsville, Maryland 20705-2350. Phone:
301-344-4419.
8996. Friedman, Mendel; Gumbmann, M.R.; Brandon,
D.L.; Bates, A.H. 1989. Inactivation and analysis of soybean
inhibitors of digestive enzymes. In: J.E. Kinsella and W.E.
Soucie, eds. 1989. Food Proteins. Champaign, Illinois:
American Oil Chemists’ Society. vii + 440 p. See p. 296-328.
[116 ref]
• Summary: Sodium sulfite is more effective than cysteine
in facilitating inactivation of trypsin inhibitors in soy flour.
“Treatment of raw soy flour with cysteine or N-acetylL-cysteine results in the introduction of new half-cystine
residues into native proteins, with a corresponding
improvement of nutritional quality. The proteins are modified
through formation of mixed disulfide bonds among added
thiols*, protease inhibitors and structural proteins. This
leads to decreased inhibitory activity and increased protein
digestibility and nutritive value. Exposure of soy flour to
sodium sulfite was also nutritionally beneficial...
“New monoclonal antibody-based immunoassays were
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developed which can measure low levels of the soybean
Kunitz trypsin inhibitor and Bowman-Birk inhibitor
in processed foods and could also be used to study the
expression and regulation of the gene which encodes these
protease inhibitors.”
Note 1. These are the Proceedings of the Protein and
Co-Products Symposium, American Oil Chemists Society
Meeting. Held 9-12 May 1988 in Phoenix, Arizona. Note
2. * Webster’s Dictionary defines thiol, a term first used
in about 1890, as “1: mercaptan (which see). 2: the group
SH characteristic of mercaptans.” It defines mercaptan (a
German term derived from the Danish which was derived
from the Middle Latin mercurium captans [literally
seizing mercury] and first used in 1835) as “any of various
compounds with the general formula RSH that are analogous
to the alcohols and phenols but contain sulfur in place
of oxygen and often have disagreeable odors.” Address:
Western Regional Research Center, ARS/USDA, 800
Buchanan St., Albany, California 94710.
8997. Gregory, B.M., Jr.; Barfield, C.S. 1989. Guide
to the identification of some lepidoptera eggs found on
Florida soybean, Glycine max (L.) Merr. Gainesville,
Florida: Agricultural Experiment Station, Institute of Food
and Agricultural Sciences, University of Florida. 15 p.
Monograph 15. Illust. 28 cm. [51 ref]
• Summary: “Proper identification of insect eggs is critical to
species identification when sampling or conducting research
on biological control, pesticide evaluation, host plant
resistance, and basic ecology.”
Note: The Lepidoptera is an order of insects that
includes moths and butterflies; as of Jan. 2017, some 180,000
species of Lepidoptera have been described Address: 1.
Former doctoral student; 2. Prof. Both: Dep. of Entomology
and Nematology, Univ. of Florida, Gainesville, Florida.
8998. Hesseltine, Clifford W. 1989. Fermented products.
In: Ruth H. Matthews, ed. 1989. Legumes: Chemistry,
Technology, and Human Nutrition. New York and Basel:
Marcel Dekker, Inc. x + 389 p. See p. 161-85. [29 ref]
• Summary: Contents: Introduction: Fermented legume
products. A table lists about 85 products with the vernacular
name, legume from which it is made, country, and
microorganism(s) used. Products made from soybeans
include: Miso (bean paste). Shoyu (soy sauce). Sufu
(Chinese cheese). Ontjom (Oncom). Hamanatto (Black beans
[fermented black soybeans]). Idli (with and without soy),
Natto, and Tempeh (tempe).
Contains 3 tables and 9 figures (all flow sheets).
Address: Retired, Human Nutrition Information Service,
USDA, Hyattsville, Maryland (and NRRC, Peoria, Illinois).
8999. List, G.R. ed. 1989. Commercial manufacture of
lecithin. In: Bernard F. Szuhaj, ed. 1989. Lecithins: Sources,

Manufacture & Uses. Champaign, Illinois: America Oil
Chemists’ Society. 294 p. See p. 145-61. Chapt. 9. [30 ref]
Address: Northern Regional Research Center, ARS/USDA,
Peoria, Illinois 61604.
9000. MacDonald, June Fessenden. ed. 1989. Biotechnology
and sustainable agriculture: Policy alternatives. NABC
Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 1. [8] + 221 p. (Proceedings of the
NABC 1st annual meeting, held at Iowa State University,
Ames, Iowa, on May 22-24, 1989).
• Summary: Contents: Preface. Acknowledgments. 1.
Overview, by Ralph W. Hardy. 2. Workshop reports:
Biopesticides, herbicide tolerance in plants, disease control
in animals, animal growth promotants. 3. Keynote addresses.
4. Lectures: Biopesticides, herbicide tolerance in plants,
disease control in animals, animal growth promotants. 5.
Reports. 6. Directory of participants.
NABC was formed in 1988 by the Boyce Thompson
Institute for Plant Research, with funding from the Joyce
Foundation and USDA, in collaboration with Cornell
University (Ithaca, New York), Iowa State University
(Ames, Iowa), and the University of California-Davis.
Today, NABC is a consortium of five major agricultural
research institutions–the four founders plus The Texas A&M
University System. Address: Deputy Director, NABC, 211
Boyce Thompson Inst., Tower Road, Ithaca, New York
14853-1801.
9001. Matthews, Ruth H. ed. 1989. Legumes: Chemistry,
technology, and human nutrition. New York, NY: Marcel
Dekker. x + 389 p. Illust. Index. 24 cm. Series: Food science
and technology, No. 32. [150+ ref]
• Summary: Contains 10 chapters by various authors.
Chapters 4 and 6 are cited separately. 1. Culture and genetics
of grain legumes, by Edgar E. Hartwig (for soybeans, see p.
1-5). 2. Harvesting and storage of legumes, by S.S. Kadam,
D.H. Salunkhe, and C.Y. Kuo. 3. Refined oils, by Clyde E.
Stauffer. 4. Isolated soy proteins, by D.H. Waggle, Fred H.
Steinke, and Jerome L. Shen. 5. Legume protein flour and
concentrates, by Joseph G. Endres (for soybean protein flour,
see p. 140-45; for soybean protein concentrate, see p. 15153). 6. Fermented products, by Clifford W. Hesseltine. 7.
Nutrient composition of raw, cooked, canned, and sprouted
legumes (incl. sprouted soybeans, p. 187-217), by Jörg
Augustin and Barbara P. Klein (for soybeans, see p. 198-203,
208-11). 8. Nutrient content of other legume products, by
David B. Haytowitz and Ruth H. Matthews (for soybeans,
see p. 219-25, 229-38). 9. Animal feed uses of legumes, by
Park W. Waldroup and Keith J. Smith (for soybean meal and
whole soybeans, see p. 247-64). 10. Antinutritional factors,
by Irvin E. Liener. Dr. Liener notes that plants did not evolve
to serve humans or animals. Their main concern is their own
survival. Thus, nature has given them the genetic capacity
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to synthesize toxic substances to help ensure their own
survival against predators of all kinds such as insects, fungi,
or animals including humans. His Table 1 titled “Distribution
of protease inhibitors present in legumes” (p. 341) shows that
they are present in most legumes.
Other legumes discussed include peanuts, dry beans,
dry peas, lentils, chickpeas, and winged beans. Address:
Human Nutrition Information Service, USDA, Hyattsville,
Maryland.
9002. Protein Grain Products International. 1989. Protein
Grain Products International (Brochure). 6707 Old Dominion
Dr. Suite 240, McLean, Virginia 22101. 3 p.
• Summary: “Protein Grain Products International is the
national trade association of leading American manufacturers
and processors of regular, blended and fortified corn, wheat
and sorghum products. The organization was formed in 1974
by the union of the Corn Millers’ Export Institute and Protein
Cereal Products International... The Washington, DC, office
is headed by president Betsy Faga who has been with PGPI
for 16 years.”
“PGPI goals and policies aim directly at an ever
enlarging world market generated fundamentally in the
demand of hungry millions for better, more nourishing
diets... PGPI works in the following areas of activity: 1.
Marketing. PGPI directs and supervises targeted foreign
market development programs designed to increase exports
and utilization through (1) the Title II food donation
program, (2) the concessional sales provisions of Title
I (including Title III and the blended food amendment),
and (3) commercial sales to foreign buyers. In the case of
P.L. 480’s Title II and Title I, PGPI works closely with the
U.S. Department of Agriculture, the Office of Food for
Peace in A.I.D., the United Nations FAO and World Food
Program, and the private voluntary agencies... While the
large percentage of PGPI products move overseas under
the Title II food donation program, PGPI is endeavoring to
build commercial markets in a number of countries in Asia,
South America, Africa, and the Middle East. 2. Technical
Services... 3. Information and Education... 4. Legislation.”
“Membership in Protein Grain Products International
is open to any person, partnership, firm or corporation in
the United States engaged in the preparation and processing
of bulgur, soy fortified bulgur, corn meal, soy fortified corn
meal, corn grits, soy fortified sorghum grits, wheat soy blend,
corn soy blend, corn soy milk and variations thereof... Dues
paid to the Association are derived from an assessment on all
export sales, government and commercial” of $0.0175 per
100 lb. Minimum and maximum annual dues are $1,000 and
$35,000, respectively. Associate membership is $1,000 per
year. Address: McLean, Virginia. Phone: 703-821-3717.
9003. Johnson, Lawrence. 1990. New developments at
the Center for Crops Utilization Research at Iowa State

University (Interview). SoyaScan Notes. Jan. 24. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: The name of the center was officially changed
to this name from Food Crops Processing Research Center
in May 1989, and a new booklet was published. The total
budget for 1989 is $2.8 million of real spendable money,
including $1.4 million in outside contracts from industry and
USDA, etc. plus some money from the state–not including
allocation of existing faculty salaries. Things are moving
fast.
Lester Wilson, Pat Murphy, and an economist went to
Japan last summer. They are now finishing their lengthy
report, which includes many original translations of Japanese
documents by a Japanese student. [Note: As of Oct. 1990,
this report was not yet finished.] They are thinking of holding
a workshop after that on the status of soyfoods industry in
Japan and the potential for identity preserved soybeans from
Iowa going into that market. Address: Director, Center for
Crops Utilization Research, Iowa State Univ., Dairy Industry
Building, Ames, IA 50011. Phone: 515-294-4365.
9004. Smith, Keith J. 1990. American Soybean Association:
ASA funding and the unified checkoff (SPARC) program
(Interview). SoyaScan Notes. Jan. 30. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Because soybean production in the USA has
been falling since 1981, checkoff funds have also fallen.
So ASA has found new sources of funding. ASA’s income
and projects have increased something like 360% over
the last 5-6 years. There has been rapid expansion. ASA’s
present annual budget is about $40 million. State checkoff
programs contribute about $8 million of that. The two main
new sources of funding are governmental TEA (Targeted
Export Assistance, also called T-funding) and FAS (Foreign
Agricultural Service). Both have increased dramatically. Five
years ago there were no T-funds and this year ASA is getting
about $16 million. It is targeted with many strings. It is used
mainly to promote soy oil in Europe and soybean meal in
north Africa. FAS funding has grown from about $5 million
5 years ago to $8 million this year.
In addition, several states (such as Iowa) have increased
their checkoff levels. The corporate relations program
(which now employs 2 ASA staffers) has grown to about
$1.5 million. The money goes to projects that benefit both
the donor corporation and ASA. And membership has grown
from about 20,000 to this year’s goal of 35,000.
Why don’t certain major soybean producing states
such as Indiana and Ohio vote for a checkoff? Dr. Smith’s
opinion is that the problem started about 20 years ago
when the Farmers’ Union (a national farmers membership
organization) tried to take over ASA and to make their policy
part of ASA policy. The Farmers’ Union was defeated, some
people were embarrassed, and they hold a grudge. Each
time there is a checkoff vote in Indiana and Ohio they come
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at the last minute with strong opposition to the checkoff.
They say: “Why send your money to Washington [DC]?
Why tax yourself?” They get out the negative voters, even
though ASA polls show that the majority of farmers in the
state support the checkoff program. The unified checkoff
bill that is now in Congress is expected to bring in $15$20 million a year for research. If this bill passes, checkoff
income will go to $60 million a year from the present $12
million a year–a fivefold increase. The new approach, if
successful, will allow dramatic expansion. The bill is through
the Senate in good shape. It is promised to be through the
House of Representatives before the end of April. ASA plans
to initiate programs using the new funds on October 1. The
probability of it passing in good shape is very high, though
some changes are expected. The bill calls for a 0.5 percent
checkoff or 3 cents per bushel on $6/bushel soybeans.
Farmers generally feel very positive about this. Some
farm organizations (such as Farmers’ Union) will oppose
it. ASA has hired a political survey group that worked
for Reagan for 8 years and the issue will be handled as a
political campaign, lobbying just farmers. Then in 1.5 to 3
years farmers will vote on whether or not to continue the
checkoff. That will become a periodic review. There will
a lot of domestic promotion, especially for soy oil. They
may also do some generic promotion of modern soy protein
products and fiber. Address: Staff Vice President, Research
and Utilization, American Soybean Assoc., P.O. Box 27300,
St. Louis, Missouri 63141. Phone: 314-432-1600.
9005. Oste, Rickard E.; Brandon, D.L.; Bates, A.H.;
Friedman, M. 1990. Effect of Maillard browning reactions
of the Kunitz soybean trypsin inhibitor on its interaction
with monoclonal antibodies. J. of Agricultural and Food
Chemistry 38(1):258-61. Jan. [24 ref]
• Summary: Moisture, fat content, the presence of agents
that influence changes in disulfide bonds, and interactions
with other constituents, such as carbohydrates, appear to
influence the denaturation of inhibitors. Address: USDAARS, Western Regional Research Center, 800 Buchanan St.,
Albany, California 94710.
9006. Smith, Preston. 1990. Agriculture’s free trade
advocate: How Aussies deal with fewer subsidies. Soybean
Digest. Jan. p. 28d-e.
• Summary: “At this Senate confirmation hearing, Secretary
of Agriculture Clayton Yeutter, who might consider himself
the epitome of free-traders, said, ‘We need to break the
bonds between government and agriculture.’...
“During his last three years as U.S. Trade
Representative, Yeutter headed up the U.S. proposal to the
General Agreement on Tariffs and Trade (GATT) to phase
out all trade-distorting agricultural subsidies worldwide. But
no matter how bold this proposal is, Yeutter has reiterated
that the U.S. will not ‘unilaterally disarm’ its agricultural

subsidies until everybody else does.
“If the U.S. were looking for a model of free enterprise
and trade–and one that shows a unilateral phase-out of
subsidies–it could easily look to Australia. In 1982, the
Australian government decided to deregulate its industries,
such as banking, shipping and agriculture. In short, Australia
has decided not only to speak free trade, but also to phase out
farm subsidies, regardless if any other country does...
“A 1987 Economic Research Service study says
Australia had one of the lowest producer subsidy equivalents
(PSE) in the world. PSE is the portion of farmers’ gross
income that comes from government assistance... During
1982 to 1986, Japan had an average PSE of 72%, the
European Community was at 35%, Canada 31%, the U.S.
and New Zealand each 25% and Australia 11%...
“In 1901, Australia gained independence from Britain...
Unlike the U.S., where programs date from the 1930s and
have grown in the 1980s, the Australian key farm programs
started in the late 1950s and faded in the 1970s.”
9007. USDA National Agricultural Library. 1990. ISIS:
Integrated System for Information Service (Computerized
bibliographic database). Beltsville, Maryland. *
• Summary: ISIS (pronounced AI-sis) is the NAL database
or online catalog for all documents (monographs, serials,
audio-visual materials) cataloged since 1966. As of Nov.
1990 it contains about 400,000 records, including 30,000
serials. It first became available for use by patrons/the public
at the library in Jan. 1990. Experts on the system are Roberta
Rand and Carl Schneider. It allows keyword searching and
use of one Boolean operator. Various groups are working
on subject-specific projects to enter earlier records. For
example, the University of Illinois is doing retrospective
work on many early USDA publications. So some records go
back to the 1920s. It is not clear which serials are in; most
active serials that NAL currently subscribes to are in, but
most journals that NAL had stopped subscribing to by 1966
are not in ISIS.
Talk with Pat Krug of NAL. 1996. ISIS is now
searchable on the Internet; this started in late Feb. 1996.
On the World Wide Web, first go to the NAL Home page at
http://www.nal.usda.gov. The NAL gopher is at: gopher.nal.
usda.gov. Address: Beltsville, Maryland.
9008. Satchell, Michael; Schraof, Joanie M. 1990. Uncle
Sam’s war on wildlife: Killing pests and predators may help
farmers, but animal lovers call it an outrage. U.S. News &
World Report 108(5):36-37. Feb. 5.
• Summary: The USDA has a little-known nationwide
program called Animal Damage Control (ADC). This
year the ADC program will spend $29.4 million in federal
dollars plus roughly $15 million in state funds to destroy
vast numbers of mammals or birds considered predators or
pests. The toll in 1988 included: Mammals: 76,033 coyote,
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15,239 skunk, 9,143 beaver, 5,348 raccoon, 5,329 opossum,
5,195 fox, 1,163 bobcat, 392 hog (feral), 289 bear (black),
258 marmot, 203 mountain lion, 192 Russian boar, etc., plus
4,453,842 blackbirds, grackles, and starlings.
9009. Nielsen, Niels C. 1990. The Tofu Center at Purdue
University and research on food uses of soybeans
(Interview). SoyaScan Notes. Feb. 8. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Nielsen, a member of the USDA
Agricultural Research Service, is more a molecular biologist
than a soybean breeder. He did post-doctoral research and
taught in the biochemistry department at the University
of California at Davis. The Tofu Center, established in
about Feb. 1989, is a corner of the pilot plant in the Food
Science Department at Purdue. They have accumulated
the equipment they need to make tofu, and they have had
people from Taishi Foods (Taishi Shokuhin Kogyo K.K.) a
large tofu manufacturer in Aomori prefecture, Japan come to
help them make tofu that meets Japanese quality standards.
Funding for the Tofu Center and his closely related Soybean
Protein Improvement Project comes from Central Soya,
Taishi Foods, Mitsubishi, and state grants to support value
added research (about $15,000)–plus his USDA/ARS funds.
Total funding is still small.
The purpose of the Center is to ask 2 kinds of questions:
(1) What is the effect of the way soybeans are stored while
being shipped to Japan on the quality for the final tofu? (2)
What kind of very small scale tofu preparation techniques
can be used in conjunction with soybean breeding programs
designed to incorporate into American soybeans traits that
will make them more suited for food uses in the USA and
abroad. Nothing has been published by the Tofu Center
about its goals and activities except for 1-2 news releases
from the Purdue Information Office, plus a little video on
that was shown at halftime during a recent Purdue basketball
game. Suzanne Nielsen (no relation), a food chemist, is also
active in the program. The lipoxygenase program is only
a very small part of his lab. The major thrust of the whole
program is to try to convert the soybean into an edible
food, and to make it more acceptable. This will open a
whole new market in the West. Most of the effort is aimed
at changing the quality characteristics of soy protein by
genetic engineering. The major problems they are looking at
now are flavor, protein quality, sedimentation value ratios,
and flatulence. Concerning flavor, they have made major
advances by removing lipoxygenase. Nielsen believes
that this is their most important advance to date and that it
may have a major effect in improving the acceptability of
soybeans for food use. They used backcrossing into Century
soybeans (a good-yielding, maturity group 2, field type
soybean) to get near isogenic lines. Soybeans missing the
L-2 and L-3 lipoxygenase isozymes make a very bland tofu
and soymilk, which is much more acceptable to American

taste panels. The absence of L-2 alone gives somewhat less
bland products. L-1, which has a high pH optimum, plays
little role in generating off flavors. Last year about 4,500
acres of soybeans missing the L-2 isozyme were grown in
Indiana. The lines lacking lipoxygenase yield the same as
Century, but Century no longer yields nearly as well as the
best-yielding varieties today. A lot of private and public
soybean breeders are now using this germplasm. Concerning
protein quality, they have learned how to change the sulfur
amino acid content (to increase methionine) and now they
are working to get it into a soybean variety.
Being able to change the ratio of 7S to 11S protein
sedimentation values (the S stands for Svedberg, who was an
early Swedish researcher on the subject) will be important
in adjusting the hardness or softness of tofu. But Japanese
tofu makers have no clear idea of what ratio they want.
Concerning elimination of flatulence factors, that work is just
starting.
The Japanese have learned to like soyfoods made
from large-seeded vegetable-type (LSVT) soybeans, but
American’s have not yet learned that. Tofu makers are
most concerned about taste and tofu yield, and they prefer
LSVT soybeans for their flavor. But they prefer American
soybeans for their swelling characteristics during soaking,
and this gives a more uniform product. Many Japanese tofu
makers plan to have LSVT soybeans grown in America
under special contract, but they cannot do that economically
due to (1) their poor yield due to problems of shattering
during mechanical harvesting, and (2) their thin seedcoat,
which leads to more damage during mechanical harvesting.
The way the Japanese have traditionally harvested their
soybeans, cutting the plants early by hand and hanging them
upside down on racks, shattering is an advantage, allowing
the beans to be manually threshed from the pods with a
minimum of effort. The thin seedcoat, which does not effect
shattering, does aid uniform swelling during soaking. Yet
he has heard that new-crop LSVT soybeans do not swell as
well as year-old ones. Nielsen feels it may not be necessary
to start with a vegetable-type soybean to produce the
characteristics that they want.
Nielsen believes that the program on food uses of
soybeans at Purdue will expand in the coming years.
Soybean breeders will be working much more closely than
ever before with food scientists. Other key people are Phil
Nelson (the department head in the food science department)
and Marv Phillips (the department head in agronomy). There
have already been 9-10 PhD theses in his soybean protein
improvement program. A few of his graduates now doing
important work in the area are Nilgen Tumer (from Turkey)
at Monsanto (working with cross protection by putting
the proteins of a virus into a plant to immunize it against
infection) and Paul Staswick at Univ. of Nebraska (working
with vegetative storage proteins).
Keith Smith of the American Soybean Assoc. has
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been very supportive of Nielsen’s work. The early work on
preparing the low-lipoxygenase lines and modifying the
nutritional quality of the soy protein was all funded by ASA.
In Dec. 1989, at a meeting at ASA in St. Louis, he first heard
concern expressed with the quantity of protein in soybeans,
for the crushing industry. This seems like a major change of
attitude. They are not yet very concerned with the various
components of the seed and how those effect quality. At the
ASA board meeting, he pointed out that in the coming years,
especially because of the development of biotechnology, we
will be seeing the developing of niche markets. That will
fragment the soybean industry as a commodity crop. A valueadded market will emerge, and this will be a major change
in the market. So ASA needs to establish better quality
standards. He is already working with Central Soya toward
component pricing. Indiana has a value-added program with
grants to specific projects; it does not have a Center as exists
in Iowa and Illinois.
Nielsen’s father was a plant breeder at the Univ.
of Wisconsin. He was personally more interested in
biochemistry and chemistry. So it was very apparent to him
due to the environment in which he was raised that there
was not enough of a connection between the basic sciences
and the applied sciences. The problem was to learn how to
establish those bridges. He, who does cutting and splicing
of DNA, now has developed close ties with the food science
department. The real question will turn out to be whether or
not we can find new places to put the improved soy proteins,
for example as extenders. Central Soya thinks that these new
soybeans will increase the use of isolates and concentrates
in foods. Gary Felger (Phone: 219-425-5403) is Nielsen’s
contact at Central Soya. David Swanson, the CEO, is also
very interested in this work. Address: Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-494-8057.
9010. Smith, Keith J. 1990. American Soybean Association:
Recent developments (Interview). SoyaScan Notes. Feb. 14.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. Kenneth Bader became ASA’s chief
executive on 1 Oct. 1976. He worked in Hudson, Iowa, for
about 2 years, then he supervised ASA’s move to St. Louis
from Hudson, Iowa, in Dec. 1978.
ASA now has a research references program. From a
database search via Washington University, they obtain and
supply to certain researchers and coworkers about 200-250
research references every 3 months, mostly on soybean
production.
ASA presently uses these following four terms
interchangeably: soybean oil, soy oil, soya oil, and soyoil.
Smith thinks that “soy oil” will eventually become the
standard; the term “bean” is a negative when used with
foods. However “soybean meal” will probably be used in
preference to soymeal, primarily because there are soybean
meal standards used by the feed trade and NSPA. However,

if they eventually propose soybean meal with higher
protein content they may call it “soymeal,” to distinguish
it from 44% meal, since protein is where they have the real
advantage.
Concerning component pricing, Smith has spent about a
third of his time on this subject during the past year. It is very
frustrating. ASA encourages and funds soybean breeders to
increase protein and oil levels, and it is almost certain that
breeders will be paying increased attention to composition.
But whether farmers will ever be officially paid on the basis
of protein and oil is highly questionable. Many farmers in
the north and northwest will be discounted on the basis of
composition today, so they are really being paid on the basis
of average component pricing. Smith anticipates that nothing
will be done to change soybean trading and marketing
rules, but there will be continued pressure on soybean
breeders to at least consider composition as they release new
varieties. Foreign matter is a major problem in the export
markets. USDA’s Federal Grain Inspection Service (FGIS)
has proposed changing foreign matter requirements over
the last several years but U.S. exporters and crushers have
effectively opposed this (as well as blending of soybeans),
and also oppose component pricing. The Japanese indicate
that they are going to start purchasing based on component
pricing; this may be a force accelerating pricing. FGIS
only has to give information on oil and protein levels if the
exporter requests it. In the original proposed ruling it was
supposed to go from optional to mandatory in 1991, but the
latter provision was deleted. ASA has repeatedly supported
component pricing, so that soybeans are traded on their
inherent quality characteristics, which is their true value.
U.S. soybean crushers go out in early fall and analyze the
composition of soybeans from counties in many geographical
areas. They buy based on this data, and therefore are already
doing a form of component pricing, on the average rather
than by the individual load. They may not feel it is worth the
extra price of getting the data on each load.
There is a lot of interest in value-added products in
Washington, DC, nowadays. But ASA’s main market is for
soybean meal that becomes meat, milk, and eggs. Every state
now has a program on breeding specialty soybeans (as for
natto or tofu), and most are very optimistic that the program
will benefit their state, but the market will soon get saturated.
ASA promotes niche markets and encourages breeders
to breed soybeans for those markets. The future of lowlipoxygenase soybeans looks good. The main reason ASA
has not done much with the soyfoods market is because it is
so small. ASA will support the use of soy proteins as meat
extenders (a niche market) as long as the red meat industry
doesn’t complain too much. In the future, this market could
be much more important.
A number of state soybean associations such as
Minnesota, North Carolina, South Dakota, and Illinois are
promoting soyfoods such as soy ice cream and soynuts
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within the state in order to get growers involved and
increase membership. They have found that in order to sell
memberships and develop leadership, farmers have to do
something. Farmers like to dip ice cream. ASA is supportive
of anything that will increase membership and leadership in
the states.
Concerning areas of potential cooperation between
ASA and the U.S. soyfoods industry / association, ASA
is concerned about the perception of soyfoods and would
be interested in cooperating in any way possible to give
soyfoods a more positive image, and to put them in the
mainstream of consumer attitudes and foods. Talk to Gunnar
Lynum, who is in domestic promotion.
ASA probably could put together graphs of membership
and funding. He suggests that Soyfoods Center write a letter
to Ken Bader, Steve Drake, and Marlyn Jorgensen (ASA
President) offering to work with ASA in developing a history
of ASA. ASA has a history of ASA that was partially done
(by Kent Pellett) while they were still in Hudson. It has been
dormant for the past 10 years. It is a low priority and will
probably never be published, unless I volunteer to write it.
The next World Soybean Research Conference (WSRC)
will probably be held in China (PRC), or Brazil (less likely).
In recent years there has been a decrease in the number of
people working on soybean utilization. So there is not much
new to report at the world conferences. The people on the
WSRC continuing committee are mostly soybean production
people and breeders. Maybe the soyfoods industry and ASA
(Gunnar Lynum, who is mainly into soy oil and industrial
uses) could cooperative to have the soyfoods industry better
represented in these conference speeches.
ASA will put Soyfoods Center on its news release list.
Address: Staff Vice President, Research and Utilization,
American Soybean Assoc., P.O. Box 27300, St. Louis,
Missouri 63141. Phone: 314-432-1600.
9011. Hesseltine, C.W. 1990. Margaret B. Church, 18891976. Mycologia 82(1):144-47. Jan/Feb. [20 ref]
• Summary: “Dr. Margaret Brooks Church was a
distinguished mycologist and a charter member of the
Mycological Society who has been neglected in the history
of mycology. She made several noteworthy contributions
to systematic and applied mycology. She, along with
Dr. Charles Thom, wrote the first manual on the genus
Aspergillus. The first authoritative treatment of oriental
fermented foods in the West was written by her. It remains an
accurate account of these fermentation processes. Dr. Church
also conducted laboratory experiments on soy fermentations
and collaborated with Japanese workers, especially Professor
K. Oshima; Hokkaido Imperial University, Sapporo, Japan...
“Dr. Church was born in Providence, Rhode Island, on
March 13, 1899. She received an A.B. in 1912, an A.M. in
1914, and a Ph.D. in 1918, all from Brown University.
“One of her most important contributions was the

USDA Department Bulletin 1152 entitled, ‘Soy and Related
Fermentations,’ published in 1923. At that time there was
interest in establishing soybean production in the United
States because soybeans were being imported into the U.S.
from the Orient. This publication had many photographs
of the industrial processes of making koji and soy sauce
in Japan. Research in soy sauce production began in 1918
and continued for several years. Soy sauce, miso, molded
[fermented] tofu, and natto were also described...
“Dr. Church’s research dealt extensively with koji, and
it is surprising that she knew even then that tane koji (koji
inoculum) consisted of several selected mold strains of
Aspergillus oryzae. The fact that yellow-green Aspergillus
strains were employed in these fermentations undoubtedly
led both Thom and Church to publish the taxonomic
relationships of this group of molds in 1921. Her research
on koji was a likely catalyst for her study of industrial
enzymes...
“In 1938-1939, Dr. Church served as an indexer and
abstractor for Biological Abstracts. Upon her retirement,
presumably in 1939, she moved to Lyndon, Vermont.” A
large photo shows Dr. Church. Address: 5407 Isabell, Peoria,
Illinois 61614.
9012. Wilcox, J.R. comp. 1990. The Uniform Soybean
Tests, northern states, 1989. West Lafayette, Indiana:
Science and Education Administration, USDA. 266 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1989%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Facing page 1: Location of uniform
soybean tests, northern states, 1989 [outline map of
northeastern U.S. with test sites clearly marked]. Uniform
Test participants–1989. Introduction. Strain designation.
Methods–1989. Disease. Policy on testing and release of
strains. Uniform test strains released in 1989. 1989 disease,
shattering, and descriptive data. Uniform test locations–1989.
Identification of parent strains. Hydroponics Sencor
tolerance tests. Uniform test 00. Uniform test 0. Uniform
test I. Preliminary test I. Uniform test II. Preliminary test
IIA. Preliminary test IIB. Uniform test III. Preliminary test
IIIA. Preliminary test IIIB. Uniform test IV. Preliminary test
IVA. Preliminary test IVB. Address: USDA-ARS, Agronomy
Dep., Room 2-310 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-744-8074 (Office) or 317-5832952 (Lab.) or 317-494-6508 (Fax).
9013. Washington Post. 1990. Obituaries: Martin G. Weiss–
ARS Division director March 27. p. B6.
• Summary: Martin G. Weiss, age 78, died on 24 March
1990 at Walter Reed Army Medical Center. A former division
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director of the USDA’s Agricultural Research Service
and a retired colonel in the Army Reserve, he had lived in
Beltsville, Maryland.
Born in Iowa, he was a graduate of Iowa State
University. He also received a MSc degree in plant breeding
and a PhD degree in genetics and plant breeding at Iowa
State.
From 1936 to 1942, he worked at the U.S. Regional
Soybean Laboratory at Urbana, Illinois. While there he
developed three soybean varieties, including the popular
Hawkeye soybean.
He served with the U.S. field artillery during World War
II, then later retired from the reserves in 1971.
Dr. Weiss came to the Beltsville area and began his
career with the Agricultural Research Service in 1950 as
an agronomist in the soybean research program. Later he
became an associate director of the Crops Research Division
and was an assistant to the agency’s administrator before
becoming Chief of the International Programs Division in
1971; he held that position until retiring in 1973.
“In 1956 Dr. Weiss became a charter member of
the International Commission for the Nomenclature of
Cultivated Plants.”
“From 1974 to 1977 he worked as a consultant. His
clients included the government of Iran, the United Nations
Food and Agriculture Organization, and the Congressional
Office of Technology Assessment.”
“His marriage to Jean S. Weiss ended in divorce.”
Address: USDA.
9014. Crowder, Brad; Davidson, Cecil W.; Schaub, James D.;
Wendland, Bruce. 1990. Soybeans and peanuts: Background
for 1990 farm legislation. USDA Economic Research Service,
Agriculture Information Bulletin No. 592. 66 p. March. [11
ref]
• Summary: This report is divided into two parts: Part I,
about soybeans, is by Brad Crowder and Cecil W. Davidson.
Part II, about peanuts, is by James D. Schaub and Bruce
Wendland.
Contents: Introduction. Structure and Performance
of the Soybean Industry: Production Characteristics,
Domestic Soybean Uses, Soybean Exports, Price Trends
and Processing Margins, Soybean Product Value, Costs and
Returns.
History of Soybean [Government] Programs: World War
II Provisions, Soybeans in the 1950’s and 1960’s, Programs
in the 1970’s and 1980’s.
Program Effects: Producers, Consumers, Taxpayers,
Indirect.
Summary.
Additional Readings.
Appendix Tables. Address: USDA.
9015. Dowling, Carol L.; Funkhouser, A. Marie; Lehnert,

Thor. 1990. List of journals indexed in AGRICOLA 1990.
Beltsville, Maryland: National Agricultural Library. vi + 195
p. 28 cm. [1970 ref]
• Summary: Contents: Introduction. Titles added during
1989. List of journals indexed in AGRICOLA in 1990.
Abbreviated title list. Subject category list: Agricultural
Administration, laws, and regulations. Agricultural
economics. Agricultural education, training, and extension.
Agricultural engineering. Agricultural products. Agriculture
(general). Animal science. Aquatic sciences. Auxiliary
disciplines. Feed science. Food science and food products.
Forestry. Geography, meteorology, climatology, and history.
Home economics and human ecology. Human nutrition.
Natural resources. Pesticides. Plant science. Pollution. Soil
science.
AGRICOLA (AGRICultural OnLine Access) is
the library’s bibliographic database. It contains records
for agricultural literature citations of journal articles,
monographs, theses, patents, software, audiovisual
materials, and technical reports. Indexing records comprise
approximately 85% of the database, the remaining 15%
being cataloging records. Many foreign journals previously
indexed are no longer indexed because of cooperation
with the International Information System for Agricultural
Sciences and Technology (AGRIS).
In this book, the journals are listed alphabetically by
full title. Initials articles (such as “the, an, a”) are ignored
when alphabetizing, but included for accuracy. Diacritics
are excluded, however the letter “e” is inserted after the
vowel in German words to represent the umlaut. Below
the title are the abbreviated title, the NAL call number, the
International Standard Serial Number (ISSN), a statement for
journals whose records contain abstracts, and the indexing
coverage (indexed selectively, or indexed cover-to-cover).
This publication represents titles indexed for AGRICOLA
as of Jan. 1990. Address: Technical Services Div., NAL,
Beltsville, Maryland.
9016. Hesseltine, C.W. comp. 1990. Papers from USDA on
soybean fermentations. USDA NRRC, Peoria, IL 61604. 10
p. Unpublished manuscript. [123 ref]
• Summary: This bibliography demonstrates the extensive
work done by the USDA, and especially by the Northern
Regional Research Center (NRRC), on fermented soyfoods.
Only three papers published prior to 1942 (when the NRRC
was established) are cited. Address: Northern Regional
Research Center, Peoria, Illinois 61604. Phone: 309-6854011.
9017. Bates, Jonathan. 1990. West Coast tofu industry:
Soybean market outlook for Malheur County, Oregon.
Oregon State University, Corvallis, Oregon. 33 p. [12 ref]
• Summary: Contents: Introduction. Soybean market:
World and domestic. The low technology soyfoods industry.
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Processor requirements. Assessment of producing soybeans
in Malheur County. Conclusion. West Coast tofu and
soyfood processors: California, Oregon, Washington. Bean
warehouses and cleaners. Selected soybean brokerages and
growers. Other information. Literature.
“There is interest in Malheur County, Oregon in
introducing soybeans as an alternative rotation crop in
place of wheat.” Research is being done at the Malheur
Experiment Station. These would be food grade soybeans
destined for the West Coast soyfood processing industry.
“The purpose of this report is to investigate the west coast
food grade soybean market. Particular emphasis is placed
on the tofu market in Portland and western Oregon, Seattle
(Washington), and San Francisco (California). The main
objectives of the study are: 1. To determine the requirements
and/or preferences of soyfoods processors in regards to
soybean quality, bean variety, growing regimes (organic or
regular), packaging and delivery, and method of purchase. 2.
To determine the economic feasibility of using soybeans as a
rotational crop in the county in place of wheat. 3. To consider
the competitive advantages, if any, of growing soybeans in
Malheur county as opposed to the more traditional growing
areas of the Midwestern and Southeastern United States.
Information on soybean consumption is given for the
following tofu and soyfoods manufacturers, ranked here in
descending order of soybean usage. All produce tofu and/or
soymilk unless otherwise noted.:
Pacific Foods Inc., Tualatin, Oregon (57,700–77,000 lb/
week [expressed as 3-4 million lb/year] of nonorganic and
organic soybeans from midwest brokers, bulk and bagged,
for soymilk. “Growth is expected to slow unless soymilk can
be marketed to the general public”).
Azumaya Inc., San Francisco, CA (48,000–60,000 lb/
week of Vinton and Corsoy purchased from broker. Market
growing at 3-4% annually).
House Foods & Yamauchi, Los Angeles, CA (54,000
lb/week of nonorganic Corsoy and Vinton purchased from
broker-grower association. Steady growth. Expanded
capacity in 1987).
Mighty Soy, Los Angeles, CA (11,000–12,400 lb/week
of mainly Corsoy and Vinton, half organic and half not,
purchased from brokers or growers associations).
Wy Ky, Los Angeles, CA (7,800–9,000 lb/week of
nonorganic Corsoy, purchased from growers. 5% annual
growth).
Island Spring and Soy Resources Inc., Vashon, WA
(5,400–6,000 lb/week of organic Corsoy, purchased broker.
3-5% annual growth).
Surata Soyfoods, Eugene, Oregon (3,000–4,200 lb/
week of organic Vinton and Corsoy purchased from brokergrower).
Silver Sprout, San Francisco, CA (3,000–3,600 lb/week
of nonorganic Corsoy and Vinton purchased from broker,
bagged or bulk).

Dae Han & Co., Portland, Oregon (2,400–3,000 lb/
week of organic Vinton purchased from Midwest grower
association. Steady growth).
Turtle Island Soy Dairy, Husum, WA (2,100–2,400 lb/
week of organic Corsoy and Vinton purchased from Iowa
broker for tempeh. 5% annual growth).
Arcata Soyfoods, Arcata, CA (1,200 lb/week of organic
Corsoy purchased from grower).
Fuji Tofu Co., San Jose, CA (1,200 lb/week of organic
varieties purchased from broker).
Ashland Soy Works, Ashland, Oregon (1,800 lb/week of
organic Vinton and Corsoy, purchased from growers. Steady
growth).
Hoven Foods Co., Seattle, WA (1,655 lb/week of Lee 74
purchased from Jacob Hartz Seed Co. 5% annual growth).
Tacoma Soyfoods, Tacoma, WA (1,200 lb/week of
Vinton, Corsoy, Davis, Lee, and Holland, organic and
inorganic, purchased from Midwest Soy International
[grower assoc.]. 5% growth last year).
Kobayashi’s Soybean Products, Ontario, Oregon (420–
540 lb/week of Corsoy purchased from Midwest growers).
Address: Graduate research asst., Oregon State Univ.,
Corvallis, Oregon.
9018. Bosisio, Matt. 1990. 50th anniversary of USDA
Regional Research Labs kicks off (News release). Peoria,
Illinois: USDA Agricultural Research Service. 2 p. April.
• Summary: “April 18-20 is the kickoff of the 50th
anniversary of four of the U.S. Department of Agriculture’s
largest research centers.” Ceremonies will be held on
separate dates at each of the four regional locations, starting
at the SRRC in New Orleans, Louisiana, on April 18-20.
The ceremonies at the Northern Regional Research Center in
Peoria, Illinois, will be held on July 6-7.
Lists some of the most important contributions of the
four labs, including longer lasting soybean oil. Address:
Information Staff, USDA ARS North Central Office, 1815
North University St., Peoria, Illinois 61604. Phone: (309)
685-4011.
9019. Carter, Thomas E., Jr. 1990. Soybean geneticists at
public institutions involved with food-quality soybeans.
Raleigh, North Carolina. 2 p. May 11. Unpublished
typescript.
• Summary: For each geneticist, the following information
is given: Address, U.S. maturity groups involved with, and
which of the following the person is interested in: Largeseeded varieties (LSV), small-seeded varieties (SSV),
edamame (EDA = green vegetable soybeans), high protein
(HP), or low saturated fat (LSF).
The geneticists (all PhDs) are: T.E. Carter, Jr. (Raleigh,
North Carolina; MG 5-7, LSV, SSV), Dr. Joe W. Burton
(Raleigh, North Carolina; MG 5-7, HP, LSF), Dick
Bernard (Urbana, Illinois; MG 2-4, LSV, SSV, EDA?), Bill
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Kenworthy (College Park, Maryland; MG 2-4, EDA), Dr.
Kang (Univ. of New Hampshire; MG 2-3, EDA), J.H. Orf
(St. Paul, Minnesota; MG 0-2, SSV), David Weaver (Auburn
Univ., Alabama; MG 6-8, SSV), Kuell Hinson (Gainesville,
Florida; MG 7-9, LSV), Glenn Buss (Blacksburg, Virginia;
MG 4-5, LSV, SSV), Edgar Hartwig (Stoneville, Mississippi;
MG 5-6, HP), Niels Nielson (West Lafayette, Indiana;
Lipoxygenase null varieties).
Five researchers in universities in the 1890s Black
College Consortium are also initiating work in this area; only
names and addresses are given: McArthur Floyd and Val T.
Sapra, Alabama A&M Univ., Normal, Alabama; J. Joshi,
Univ. of Maryland, Princess Anne, Maryland; N. Rangappa
and P.S. Benepal, Virginia State Univ., Petersburg, Virginia.
Address: Research Geneticist / Assoc. Prof., USDA-ARS,
North Carolina State Univ., Raleigh, NC. Phone: (919) 7372734.
9020. Finlay, Mark R. 1990. The industrial utilization of
farm products and by-products: The USDA regional research
laboratories. Agricultural History 64(2):41-52. Spring. [26
footnotes]
• Summary: This issue of Agricultural History contains
papers from a symposium on the History of the USDA held
at Iowa State University. Address: PhD candidate, Program
in the History of Technology and Science, Iowa State Univ.
9021. Greiner, Carol A. ed. 1990. Economic implications
of modified soybean traits. Iowa Agriculture and Home
Economics Experiment Station, Iowa State University,
Special Report No. 92. May. 99 p.
• Summary: The inside front cover shows that this report
was produced by the Soybean Trait Modification Task Force,
whose many members come from Iowa State University
(26 members), American Soybean Assoc. (1), and Iowa
Soybean Promotion Board (6). Within the Task Force are
five Utilization Committees: Food uses of soybean oil (5
members), Industrial uses of soybean oil (4), Animal feed
uses of soybean meal and oil (4), Food and industrial uses of
soy protein (4), and Whole soybean composition (4).
Contents: Executive summary. Introduction. Protein
used for animal feed. Protein used for food and industrial
products. Oil used for foods. Oil used for industrial products.
Whole soybean composition. Appendix A–Consultants.
Appendix B–Low-cost linear-programming diet formulation
for livestock. Appendix C–Spreadsheet procedure applied to
the modification of soybeans used for animal feed.
“The challenge is to identify those characteristics
capable of modification and to determine the potential
economic benefits, if any, of such modifications.” Tables on
pages E-3 to E-7 do exactly that for the 5 product categories
discussed in this report. Each table shows: Modification,
potential benefits, additional value per bushel, quantity
(million bu), additional total value (million dollars per year).

The first table, protein for animal feed, also shows additional
value per 1% increase (million dollars per year). Thus, the
first table shows that $851 million per year could be added
by increasing lysine in soybeans by 1%, $375 million by
increasing methionine 1%, and $204 million by increasing
protein 1%. In soy oil used for food, $297 million per year
could be added by increasing stearic acid (to reduce the need
to hydrogenate for solid fat applications), and $132 million
by increasing oleic acid (and reducing linoleic and linolenic
acids) to increase oxidative stability. Address: Iowa State
Univ., Ames, Iowa.
9022. Shurtleff, William; Aoyagi, Akiko. comps. 1990.
Bibliography of soy flour and cereal-soy blends: 3,085
references from the 3rd century B.C. to 1990, extensively
annotated. Lafayette, California: Soyfoods Center. 427
p. Subject/geographical index. Author/company index.
Language index. Printed June 6. 28 cm. [3085 ref]
• Summary: This is the most comprehensive bibliography
ever published on soy flour and cereal-soy blends. It is also
the single most current and useful source of information
on this subject available today, since 56% of all references
(and most of the current ones) contain a summary/abstract
averaging 84 words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 32
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 15 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the first
author’s first name (if given).
It also includes details on 653 commercial soy flour
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
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states, and related subjects, plus a histogram by year) are also
included.
The price of this 427 page spiral bound book (ISBN:
0-933332-66-1) is $213. All orders must be prepaid in U.S.
dollars.
For Additional Information: Please contact William
Shurtleff, Director, Soyfoods Center: 510-283-2991.
Address: Soyfoods Center, P.O. Box 234, Lafayette,
California 94549. Phone: 510-283-2991.
9023. Adams, Bill. 1990. Penicillin developed in Peoria.
Journal Star (Peoria, Illinois). July 2.
• Summary: Describes the development of penicillin at
USDA Northern Regional Research Laboratory (NRRL).
According to historical research conducted by Dr. Clifford
Hesseltine, fermentation began in Peoria in 1844 with the
first distillery which was started by Adam Cole. By 1864,
a dozen distilleries were in operation in Peoria. In 1890
a Japanese scientist, Dr. Jokichi Takamine, founded the
Takamine Ferment Co. in Peoria. It made diastase, a mixture
of amylase produced by molds. It was in Peoria that fungal
amylase was first introduced to the West. Up to this time
only malt was used to produce alcohol. Takamine’s process
replaced malt with fungal amylase. But the new process was
apparently opposed by malt manufacturers.
Groundbreaking for the NRRL took place on June
8, 1939. Its grand opening came the following year, on
December 16, 1940. By the following summer a team of
scientists at the NRRL were working on a major project
to develop a practical method of making penicillin by
fermentation. An Englishman, Alexander Fleming, had
discovered penicillin in 1928 at St. Mary’s Hospital in
London, England. Then in 1930 USDA microbiologist
Charles Thom identified the mold that produced penicillin,
but nothing happened for several years. About 5 months
before Pearl Harbor, on 9 July 1941, a telegram to NRRL
director Orville E. May began the penicillin project. Dr.
Andrew Moyer made several major discoveries about
growing the mold. As a result of his work, Dr. Moyer was
honored by being elected into the Inventor’s Hall of Fame–a
rare distinction.
9024. Rabheru, Neil. 1990. Brief history of Unisoy Milk
‘n’ By-Products Ltd. (Interview). SoyaScan Notes. July 2.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Neil, who founded this company, was born
in Tanzania. One of his parents was of Indian origin (born
in India). He arrived in the UK in 1972 and went to work
for a very large electronics company. By the mid-1980s
he had cornered himself into a very specialized field
of environmental testing and performance of defence
equipment. The next step up in the organization was a
long way away, so having run out of excitement in life, he
began to look for more rewarding work. While doing a little

import/export work he met an Indian named Mr. John Patel
[pronounced puh-TEL] who suggested to him that they start
a company to make soymilk, soy ice cream, and burgers. Mr.
Patel did not have any money. The company was founded
in June 1985. Before anything else happened, Neil became
very concerned over irregularities in Mr. Patel’s financial
activities, and decided to discontinue his involvement with
Mr. Patel. A few days later Mr. Patel died unexpectedly on
5 Nov. 1985. On Nov. 10-12 Neil selected the location for
his new plant, then he raised the necessary startup capital
from five venture capitalists in high tax brackets, but he was
the company’s only executive. Neil was never in any way
involved with Michael Cole or with Soya Health Foods Ltd.
(which is still owned by Mr. Arora, a Sikh) despite what
others have said. Jan Freeman is presently involved with
Unisoy.
In May 1986 Unisoy began to make its first product,
White Wave Soya Milk (plain/unsweetened, or sweetened
with raw cane sugar) at their present address. Before this
time, the soymilk market in the UK was “very stagnant and
boring, with limited growth. There was a very high price
differential between dairy milk and soya milk. Soymilk
packaging was poor. The ratio of the volume of business
to the number of brands on the market was too high. Too
many brands were fighting for too small a market. There
was tremendous brand loyalty, promoted in part by the wide
range of product tastes. That was Unisoy’s biggest problem.
So Unisoy decided to crash the price barrier, and develop
some nice packaging and a better tasting, much creamier
product.” To learn how to make soymilk, Rabheru did an
extensive study of the literature. He found many conflicting
opinions but agreement on some basic points. To help
resolve these, he consulted with Dr. H.L. Wang at the USDA
Northern Regional Research Center in Peoria, Illinois. He
developed a unique process, purchased a soymilk plant from
Taiwan, modified it with steam injection and instrumentation
to suit his application (he has an engineering background),
developed soymilk products, ran taste tests, and continued
improving his process. Unisoy’s main competitors in the
soymilk market at that time (and still today) were Alpro/
Vandemoortele and Granose. Unisoy has taken over virtually
all of the market share of Soya Health Foods Ltd., mostly
because of better quality and lower price.
In May 1987 Unisoy introduced White Wave Soya
Yogart, a line of products were yogurt-like desserts in
fruit flavors with a shelf-life of 10-11 weeks with aseptic
packaging. This was followed by Unisoy Carob & Banana
Organic Drink (Aug. 1988), Unisoy Gold soymilk (March
1989), Maranellis Ice Supreme (soy ice cream, May 1989),
and Unisoy Soy Yogart (Aug. 1989). All the previous soy
ice creams and yogurts in the UK had contained soy protein
isolates, since the manufacturers did not know how to make
soymilk with a high protein levels. Even today, all the soy
ice creams in the UK are made from soya isolates. Unisoy
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makes a special rich soymilk used specially for making their
ice cream.
Over the years Unisoy steadily improved its soymilk
process with numerous innovations. They now make
excellent quality soymilk without dehulling the soybeans,
without adding any oil or lecithin, and using only 1-2 people
to operate the largely automated plant.
In Dec. 1988 Neil sold the company to Daisy Dairies
Ltd. This cooperative group of companies has their head
office in Hyde, Cheshire, and they also have fresh milk,
UHT, catering, and ice cream manufacturing divisions, plus
now Unisoy. He would prefer not to comment on the effects/
results of the sale. Address: Unit 1, Cromwell Trading Estate,
Cromwell Rd., Bredbury, Stockport, Cheshire SK6 2RF,
England. Phone: 061-430 6329.
9025. Johnson, Lawrence A. 1990. 75 years of soybean
utilization research. 21 p. July 31. Unpublished manuscript.
• Summary: This article, which draws heavily on two
bibliographies by Shurtleff and Aoyagi of Soyfoods center,
was published under a different title in revised and expanded
form in the March and April 1992 issues of Inform (JAOCS).
Address: Center for Crops Utilization Research, Iowa State
Univ., Ames, Iowa 50111.
9026. Liu, Keshun; Markakis, Pericles; Smith, Denise. 1990.
Trypsin inhibition by free fatty acids and stearoyl-CoA. J. of
Agricultural and Food Chemistry 38(7):1475-78. July. [15
ref]
• Summary: Potassium salts of long-chain fatty acids inhibit
trypsin. “The longer the chain, the stronger the inhibition.
Among the C-18 fatty acids, oleate was the most effective
inhibitor.” Address: Dep. of Food Science and Human
Nutrition, Michigan State Univ., East Lansing, Michigan
48824-1224. Liu’s present address: Dep. of Food Science
and Technology, The Univ. of Georgia, Georgia Agric. Exp.
Stations, Griffin, Georgia 30223.
9027. Mensink, Ronald P.; Katan, Martijn B. 1990. Effects
of dietary trans fatty acids on high-density and low-density
lipoprotein cholesterol levels in healthy subjects. New
England J. of Medicine 323(7):439-45. Aug. 16. [28 ref]
• Summary: In this study, which sparked renewed interest
in the safety of trans fatty acids, the authors used special
fat preparations that were formulated to maintain constant
ratios of saturated, monounsaturated, and polyunsaturated
fatty acids. Human subjects were fed 33 gm of trans fatty
acids a day–about 11% of total energy and 3 to 6 times what
the average American eats. The trans unsaturated fatty acid
isomers replaced oleic acid. “Conclusions: The effect of
trans fatty acids on the serum lipoprotein profile is at least as
unfavorable as that of the cholesterol-raising saturated fatty
acids, because they not only raise LDL cholesterol levels but
also lower HDL cholesterol levels.”

Note 1. This was a very influential article in showing
that trans fatty acids can raise cholesterol, and therefore can
be harmful to health. In response, the industry’s Institute of
Shortening and Edible Oils asked the USDA to do a more
realistic study. In 1992, USDA researcher Joseph Judd
reported the results: A diet containing an average of only 1020 gm per day of trans fatty acids raised cholesterol levels
as much as–or slightly more than–a diet high in saturated fat.
(The study wasn’t large enough to say which).
Note 2. Applewhite (1993, p. 344) says that
this study has “been widely cited as demonstrating
hypercholesterolemic properties of trans-isomers versus
either cis-monoenes (oleic) or cis-cisdienes (linoleic) without
regard for the fact” that the study did not demonstrate a
“significant dose response of the transisomers relative to
the entry data, as discussed by Applewhite” (Proceedings
of the World Conference on Oilseed Technology and
Utilization, 1993, p. 96-106). “Even though trans-isomer
intake was increased two- to fourfold above entry levels, the
only effects of significance demonstrated were the known
hypocholesterolemic properties of oleic and linoleic acids.”
Note 3. A decade passed before FDA acted on these
findings. Address: Dep. of Human Nutrition, Agriculture
Univ., Bomenweg 2, 6703 HD Wageningen, Netherlands.
9028. Berry, B.W. 1990. Changes in quality of all-beef and
soy-extended patties as influenced by freezing rate, frozen
storage temperature, and storage time. J. of Food Science
55(4):893-97, 905. July/Aug. 6 tables. [29 ref]
• Summary: Ground beef patties were extended with 20%
rehydrated soy protein concentrate (Procon 2060, made by
A.E. Staley Mfg. Co.). Inclusion of soy reduced many of the
negative effects of storage on quality. Address: USDA-ARS
Meat Science Research Lab., Beltsville, Maryland 20705.
9029. Duke, James A. 1990. An herb a day: Soybean (and
Apios). Business of Herbs (The) 8(3):8-9. July/Aug.
• Summary: The soybean is an annual culinary herb with
medicinal uses, in part because it contains steroids. “Dr. Sam
Sun, University of Hawaii, is attempting to incorporate a
high-methionine gene from the Amazonian brazilnut into the
Chinese soybean... Methionine supplementation costs the
American poultry industry some $100 million dollars a year,
much of which could be saved if a new breed of soybeans
already contained that methionine...
“Many legumes, such as guar, peanut and soybean
are assuming more importance to the health food industry
because of their high soluble fiber content, high protein
levels and goodly quantities of choline, lecithin and
tocopherols, not to mention Bowman-Birk inhibitors,
galactomannans and sitosterol. Many of today’s sterols, made
from natural soybean sterols, come as a byproduct of the soy
meal industry... Soybeans also ‘have marked hypoglycaemic
[lowering the blood sugar] and hypocholesterolemic
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[lowering cholesterol] effect[s]’ (Medicinal Plants of
India).” Address: USDA/ARS Beltsville, Maryland.
9030. Liu, Keshun; Markakis, Pericles. 1990. Effect of the
reactant mixing sequence on the chymotrypsin inhibition
assay. Analyst (The) 115:1143-44. Aug. [14 ref]
• Summary: “In assaying chymotrypsin inhibition by the
soybean Bowman-Birk inhibitor, two sequences of mixing
the reactants were tried: adding the substrate last (s-last test)
or adding the enzyme last (e-last test). The inhibition values
obtained from the s-last test were either equal to or lower
than those from the e-last test, depending on the pre-mix pH
and pre-incubation time, while the values from the e-last
test were independent of these conditions.” Address: Dep. of
Food Science and Human Nutrition, Michigan State Univ.,
East Lansing, Michigan 48824-1224. Liu’s present address:
Dep. of Food Science and Technology, The Univ. of Georgia,
Georgia Agric. Exp. Stations, Griffin, Georgia 30223.

During the past 6 months, FGIS has tested 48% of all
soybeans exported for oil and protein content.
However Brazil and other U.S. competitors regularly
test all soybeans for export and guarantee a minimum level
of oil. Soybeans grown in Brazil generally have 1.4% higher
oil content than U.S. soybeans–and they have lower foreign
matter content, and are less expensive.
A half-page vertical color photo shows a single yellow
soybean with a black hilum. The caption: “Complaints from
overseas consumers about low oil and protein content and
high foreign matter are tarnishing the golden image of U.S.
soybeans.”
Note: Buyers of U.S. soybeans have complained loudly
about their high content for foreign matter since the 1940s!

9031. SoyaScan Notes. 1990. Dialog Information Services,
Inc. America’s leading database vendor (Overview). Sept.
25. Compiled by William Shurtleff of Soyfoods Center.
• Summary: The DIALOG Information Retrieval Service,
from Dialog Information Services, Inc. (a Knight-Ridder
company), has been serving users since 1972. The company
now offers over 350 databases, including virtually every field
of knowledge, containing more than 200 million records. The
company, started by Lockheed, is located at 3460 Hillview
Ave., Palo Alto, California 94304. Phone: 800-334-2564.
Agriculture, food, nutrition, and medical databases
available from Dialog are: Agribusiness U.S.A. (file 581),
Agricola (10, 110), Agris International (203), CAB Abstracts
(50,53), CRIS/USDA (60), Food Science and Technology
Abstracts (FSTA, 51), Foods Adlibra (79), and Medline (files
152, 153, 154, and 155). There is no database specifically on
nutrition.
Dialog’s many ONTAP databases can be used for
training and practice.

9033. Smith, Preston. 1990. Dishing up stricter food safety
laws. Soybean Digest. Aug/Sept. p. 35.
• Summary: “Last December the Environmental Protection
Agency (EPA) proposed canceling an entire class of
agricultural chemicals, called EBDCs [fumigants] on 45
crops.” EPA decided that the longterm cumulative risk from
using these chemicals outweighed the benefits.
The current law requires that EPA do this weighing of
risks to human health and the environments vs. the economic
and social benefits of continuing to use the chemical.
However there is a growing number of environmental
groups and members of Congress that wants to do away with
the “benefits” part of the equation. They want to ban any
chemical that harms human health or the environment in any
way.
Also, it is expected that farmers will have to keep
more records of chemical use and justify their use of these
chemicals.
The USDA recently did its own cost-benefit analysis
EBDCs. It found that producers who used EBDCs would be
worse off by $100 to $200 million–more than twice the EPA
estimate.
We do not live in a risk-free world.

9032. Smith, Preston. 1990. Putting a price on soybean
quality: lower oil and protein content threaten U.S. sales.
Soybean Digest. Aug/Sept. p. 26-27.
• Summary: The protein and oil content of soybeans is very
important to soybean crushers–worldwide. Last year 43% of
U.S. soybeans exported were sent to Europe. But last winter
European soybean processors told the Senate Agriculture that
U.S. soybeans are too expensive and the quality is too low to
compete with soybeans grown elsewhere. Many shipments
have a high content of foreign matter.
In response to these and other serious complaints
USDA’s Federal Grain Inspection Service (FGIS) has started
a program to test soybeans for their protein and oil content.
Tests are conducted only upon request and do not result in
discounts to growers.

9034. Soya International (Bar Harbor, Maine). 1990.
Medical center says nondairy products may not be milk free.
July/Sept. p. 3.
• Summary: “Foods that do not list milk as an ingredient
may not be completely milk-free. Johns Hopkins Children’s
Center reported that three children with cow’s milk
hypersensitivity developed acute allergic reactions after
eating tofu and rice based frozen desserts. The desserts
were manufactured in dairy processing plants, but despite
standardized cleaning procedures, the nondairy products
were contaminated with milk sufficient to cause allergic
reactions (half a teaspoon or less per serving.) In one case,
a child reacted to a hot dog which contained hydrolyzed
sodium caseinate, a milk derivative. This ingredient was
not listed on the label, because it fell into the category of
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‘natural flavoring.’ The hot dog contained an amount of
sodium caseinate equivalent to a third of a milliliter of milk.
The USDA is changing the regulations so that milk-derived
ingredients can no longer be designated ‘natural flavorings’
and must be labeled by their common or usual name.”
9035. Soyatech, Inc. 1990. Soya Bluebook ‘90. Bar Harbor,
Maine: Soyatech. 366 p. Sept. Index. Display advertisers
(index). 22 cm.
Address: P.O. Box 84, Bar Harbor, Maine 04609. Phone:
207/288-4969.
9036. SoyaScan Notes. 1990. The aluminum content
of soybeans, soyfoods, and other basic foods. Possible
connection with Alzheimer’s disease (Overview). Oct. 15.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: No standard book on the composition of foods
presently lists their aluminum content. David Haytowitz,
researcher at the USDA Human Nutrition Information
Service, Nutrient Data Research Branch in Hyattsville,
Maryland (whose work is to compile data on the nutrients
in foods) says that they have very little information on the
aluminum content of foods. The main reason for this is that
aluminum is a trace mineral, and the trace mineral content
of foods depends strongly on the trace mineral content of the
soil in which they are grown, which in turn varies widely by
region in each country of the world. For example, it is well
known that the iodine and selenium content of soils in the
U.S. is extremely variable.
9037. Shurtleff, William. 1990. America’s earliest known
tofu manufacturer discovered: Wo Sing & Co. was making
tofu in San Francisco in 1878 (News release). Soyfoods
Center, P.O. Box 234. Lafayette, CA 94549. 2 p. Oct. 29. [2
ref]
• Summary: “In Jan. 1848 gold was discovered in California.
By 1850 there were still only a few hundred Chinese in
California. Then in 1852 the Chinese joined the Gold Rush.
They called California the ‘Golden Mountain.’ By 1852
there were 20-25,000 Chinese in the golden state, and by
1860 there were 30-50,000. The 1880 census found 75,132
Chinese in California, comprising 8.6% of the state’s
population.
“These Chinese immigrants, mostly young men
from Kwangtung province in southern China, and more
specifically from the area around Canton, almost certainly
brought soybeans with them to America, and they probably
made tofu (which they called daufu, dow-foo, or doufu)
using those soybeans. But, until now, no one has been able
to prove the existence of any Chinese manufacturers of
tofu or other soyfoods in America before 1899. During this
year Walter C. Blasdale, an instructor in chemistry at the
University of California, Berkeley, reported in the USDA
Office of Experiment Stations, Bulletin No. 68 that Chinese

in San Francisco were making ‘bean cheese,’ both fresh and
fried, as well as fresh curds.
“After years of searching, William Shurtleff, Director of
the Soyfoods Center in Lafayette, California, has discovered
a tofu manufacturer in San Francisco, California, in 1878.
According to the Wells Fargo and Co. Directory of Chinese
Business Houses, published in San Francisco in 1878, Wo
Sing & Co. was making fermented tofu and regular (nonfermented) tofu at 708½ Dupont St. in San Francisco. The
name of the company and its products were written in both
Chinese and English. Tofu was translated as ‘Bean Cakes.’
This was the earliest known tofu shop in the western world
(as of Oct. 1990).
“In the same Wells Fargo directory published in 1882,
a second Chinese tofu manufacturer appeared. Sam Sing
was making fermented and regular tofu at 615 Dupont St.,
basement, in San Francisco. Wo Sing was still in business at
the address given above.
“The earliest known Japanese-run tofu manufacturer
in America was Hirata Co. in Sacramento, California. They
began making tofu in 1895.
The oldest existing tofu maker in America today is
Quong Hop & Co. of South San Francisco. Founded and
still run by the same Chinese-American family, they began
making tofu in 1906 in San Francisco.
“The two oldest existing Japanese-American tofu
companies are probably House Foods & Yamauchi Inc. of
Los Angeles and Aala Tofu Co. of Honolulu. Both trace their
origins back to 1923 in Hawaii...
“The first five Caucasian-run tofu companies in the
western world were all run by Seventh-day Adventists
in America. In Nov. 1929, T.A. Van Gundy of La Sierra
Industries in Arlington, California (near Riverside),
introduced his La Sierra Soya Cheese...
“The sixth Caucasian-run tofu company in America, and
the first of the new wave of Caucasian tofu makers, was the
Welcome Home Bakery and Tofu Shop in Corvallis, Oregon,
founded by Alec Evans. In March 1975 he started making
‘Tofu.’
“The earliest document seen (Oct. 1990), written by an
American, that mentions tofu appeared in 1770 when the
famous Benjamin Franklin wrote a letter on Jan. 11 from
London to John Bartram in Philadelphia...
“The Soyfoods Center would like to offer a $100
reward to anyone who can find a tofu manufacturer in North
America or Europe before 1878.”
Reprinted in Soya International (July/Sept. p. 3).
Address: Lafayette, California.
9038. Bosisio, Matthew J. 1990. The Northern Regional
Research Center: From penicillin to oatrim, the impact of the
NRRC in Peoria, Illinois, has been significant, far-reaching,
and enlightened. World & I (The). Oct. p. 308-15.
• Summary: A good history of the NRRC, which opened
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in Peoria in 1940. Discusses penicillin, xanthan gum (a
thickener discovered by NRRC, and made by fermenting
corn sugar), superslurper (a cornstarch-based watercollecting polymer), dextran (blood volume extender),
cornstalks and wheat straw treated with hydrogen peroxide,
oatrim (made from oat bran and oat flour), vitamin B-12,
Corn-Soy Milk and other Food for Peace products containing
soy protein, tofu and tempeh, the USDA’s Agricultural
Research Service (ARS) Culture Collection (with its 80,000
strains of yeasts, bacteria, and molds is the world’s largest
microbial culture collection of agricultural significance),
kenaf, soybean ink, the 1986 Federal Technology Transfer
Act designed to encourage cooperation between the private
sector and government. In 1990 the NRRC had an annual
budget of $18.5 million. The center’s new director is
Richard Dunkle. Later this year work will begin on a 10year renovation program at NRRC. Address: Publisher,
New Mexico Senior Digest, Albuquerque; Formerly an
information officer with the USDA in Peoria, Illinois.
9039. Haytowitz, David B. 1990. The aluminum content of
soybeans (Interview). SoyaScan Notes. Nov. 1. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The USDA Human Nutrition Information
Service, Nutrient Data Research Branch, produces a
computerized database named the “Nutrient Databank
System.” From it, they produce the USDA Handbook
Number 8 series, giving the nutritional/chemical composition
of various foods. They have some data for the aluminum
content of some foods in the system but they do not publish
it because it varies widely, depending on the soil in which the
crops are grown.
The database contains 12 values for the aluminum
content of soybeans. The average value is 1.674 mg/100
gm, with a range of 1.4 to 1.99 mg/100 gm. It is not clear
from the data whether these 12 values are from soybeans
grown in many different locations or not. There is also one
aluminum value for raw defatted soy flour, which is 1.4
mg/100 gm. Pinto beans (Phaseolus vulgaris; 4 samples), the
other legume for which he has aluminum data, contain 0.376
mg/100 gm. David emphasizes that this is unpublished,
preliminary data. Address: USDA Human Nutrition
Information Service, Nutrient Data Research Branch,
Science and Education Administration, USDA, Hyattsville,
Maryland 20782. Phone: 301-436-8491.
9040. Boismenue, Clyde. 1990. The market for soy protein
isolates, concentrates, textured soy protein products, and soy
flour in America today (Interview). SoyaScan Notes. Nov.
13. With follow-up on 22 Jan. 1992. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Soy protein isolates have been the big
unfulfilled promise in the U.S. food industry during the last 2
decades. Since 1975 Clyde has been a wholesale distributor

for ADM. Today only 2 companies in America make regular
isolates: ADM and Protein Technologies International. ADM
was weakest in isolates until they purchased the Central
Soya line. ADM also bought Grain Processing Corporation’s
Pro-Fam line and closed it down to get rid of excess industry
capacity. Then ADM hired Roger Kilburn away from
Ralston Purina to improve the flavor of ADM’s isolates.
This upset Ralston greatly. Ralston Purina spun off Protein
Technologies International primarily to make it available for
sale; everyone in the industry knows this.
In recent years there has been a little resurgence
in isolates for several reasons largely related to the rise
in casein prices: (1) With the rise of free enterprise and
economic flux in Eastern European countries, they are
being used increasingly to extend meats; the problem for
western suppliers is getting paid. (2) The Chernobyl nuclear
disaster, which took place on 26 April 1986 in the Ukranian
SSR, wiped out the Polish dairy industry. Casein prices
rose and isolates filled part of the void. (3) Worldwide, the
price of nonfat dry milk (NFDM) and casein has been very
high since about 1986 due to short supplies. Casein has
traditionally been more expensive than isolated soy protein,
in part because it is more functional (it melts and binds water
well) and most people like the taste better. Within a period
of several years, the price of casein rose from $0.90/lb to
$2.50/lb. Egg protein costs $4 to $5 per pound. All of these
things helped the U.S. isolate industry. In the U.S. the main
problem is the obnoxious meat labelling requirements. For
example, if isolates are injected into ham, it must be sold as
“Smoked pork ham with soy protein isolate product.” The
labeling problems are caused in part by the fact that USDA is
staffed largely by veterinarians.
The main applications for soy protein isolates in
America are in infant formulas (roughly 50% of the total),
muscle powders (35%), diet beverages that are supposed to
suppress appetite, and other (health food candy bars, etc.,
15%). The use of isolates in meat products is very small.
Most isolates are not very bland and not very functional.
PTI’s are more bland than ADM’s. The bulk of Clyde’s
isolate sales are for muscle powders, which are used to make
shakes. The only isolate thick enough to work in a shake
is the one with the most sodium proteinates, which has the
poorest flavor.
Even textured soy flour (TSF/TVP) has not been
very successful in food uses; Clyde sells several million
pounds a year of it, but the industry is very sleepy. It is
used mostly in spicy Mexican foods (mainly burritos, to
add chunky texture), and pizza toppings (since labeling
is not a problem). It is used in school lunch programs and
by the military in meatloaf and braised beef. Seventh-day
Adventist food companies buy quite a bit and repackage it.
By far the biggest use of TSF is in pet foods. In California,
what is commonly called the “Brigg’s Amendment” (Food,
Drug and Cosmetic Law, California code, Article 7, Section
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26595-26599, “Hamburger and imitation hamburger,”
became effective in July 1974), effectively prevents the use
of TSP in hamburger, even in restaurants. Ground beef or
hamburger containing any extenders (such as TSP), binders,
or added water must be called “imitation hamburger.” If
imitation hamburger is sold or served in a restaurant, a list
of its ingredients must appear on the menu. Mr. Briggs, a
state legislator from Orange County, had a friend with some
hamburger stands. This law is enforced, in practice, only
with respect to hamburger patties, and especially when the
price of hamburger rises; 80-85% of all ground beef is sold
in the form of patties. It is not enforced when the ground
beef is “cooked in a recipe” as in spaghetti sauce, taco filling,
meat loaf, and sloppy joe mix. In these cases regulators do
not enforce the law that requires the product to be called
“imitation hamburger” if bread crumbs, rolled oats, or a soy
protein product are added.
Concerning ADM’s Veggie Burger, there are 4 kinds that
come in dry form: Herbs & Spices Style, Curry, Meat-Style,
and Gyros-Style. They were introduced about 4 years ago.
ADM also makes pre-cooked, frozen patties.
Soy flour has two main applications: (1) As a replacer
for non-fat dry milk (NFDM), usually sold mixed with whey
and used in baked goods. Kraft makes one popular brand. (2)
In calf milk replacers (CMR). Calva in Modesto makes lots
of CMR using soy flour; not much soy protein concentrate
is used in CMR. The key consideration is the “per pound
protein basis.” Meat protein costs $6/lb and soy flour protein
costs $0.35/lb. Labeling regulations are the main barrier to
more widespread use. Not much NFDM is used in breads
today in America. Soy flour is more expensive than wheat
flour, but it holds more water, and slows staling–two major
sales points. Address: Basic Foods Co., 1211 E. Olympic
Blvd. #204, Los Angeles, California 90021. Phone: 213-6236686.
9041. Baldridge, Don. 1990. Soybean trials and production
in Montana (Interview). SoyaScan Notes. Nov. 21.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: There are 8 agricultural research centers in
Montana. Most of the research on soybeans has been the
southern agricultural station, the Huntley research station,
east of Billings, Montana. He conducted soybean trials 15 to
20 years ago. He spent 25 years at Huntley. The director of
Huntley now is Gil Stallknecht (Phone: 406-348-3400). That
station works on agronomy, soils, and livestock and for the
past 2 years they have been growing rather large blocks of
soybeans to work into livestock rations in their feedlot.
Soybean trials have also been conducted at Sidney in
far northeast Montana (contact Dr. Jerald Bergman; phone
406-482-2208. He has been there a long time), and (during
the last few years) at Bozeman. They have been in the
comparisons on a very limited scale. Each center puts out a
progress report each year.

George Cramer, head of Cramer Irrigation & Seed Co.
(P.O. Box 432, Hysham, MT 59038) is a seed sales who
also raises cattle. He has grown soybeans on a commercial
scale for about 10-12 years for use in feeds, mostly in his
own feedlot. Some of the varieties being tested originated in
Canada; they are early maturing. Yields are low and the crop
is not very economical. There are probably no publications
advising Montana farmers how to grow soybeans. There may
be some statistics on use of soybeans in feeds in Montana.
Address: Prof. of Extension Agronomy, Montana State Univ.,
Bozeman, MT 59717. Phone: 406-994-5688.
9042. USDA Agricultural Marketing Service. 1990.
Soybean promotion, research and consumer information act.
Washington, DC: U.S. Government Printing Office: 1991281-060; 40195/AMS. See p. 546-70.
• Summary: This Act, approved by Congress on 28 Nov.
1990, is subtitle E of title XIX of the Food, Agriculture,
Conservation, and Trade Act of 1990–generally called the
1990 Farm Bill. It may be cited as the “Soybean Promotion,
Research, and Consumer Information Act.” The Act
authorizes the establishment of a national, industry-funded
soybean promotion and research program, and of the United
Soybean Board (USB). This document gives full details and
definitions concerning the Act.
Contents: Short title. Findings and declaration of
policy. Definitions. Issuance and amendment of orders.
Required terms in orders: In general, establishment and
membership of the United Soybean Board, powers and
duties of the board, board voting procedures, budgets, plans
and projects, soybean program coordinating committee,
powers and duties of the committee, administration,
contracts and agreements, books and records of the board,
assessments, credit for certain costs to states, minimum level
of assessments to states, investment of funds, prohibition
of funds to influence governmental action [lobbying],
books and records of first purchases and certain producers,
incidental terms and conditions. Referenda. Petition and
staff. Enforcement. Investigations and power to subpoena.
Administrative provisions. Suspension or termination of
orders. Authorization of appropriations; regulations. Address:
Washington, DC.
9043. McAllister, Devere. 1990. Soybean variety trials in
Utah (Interview). SoyaScan Notes. Nov. 30. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In 1973 and 1974, when the price of soybeans
went sky high, roughly doubling, he ran soybean variety
trials in about 10 different places in the Utah, using various
varieties in each place. He was at Utah State University
at Logan working as Professor of Crop Production and
Extension Agronomist. He is not aware of anyone else in
Utah have conducted soybean trials before or after him.
His results were published in the Agricultural Experiment
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Station Annual Report for those two years. All the soybeans
were grown on furrow irrigated land. The main problem
was harvesting; the combines picked up too much dirt as
they tried to harvest the soybeans growing low on the stems.
Yields were acceptable, averaging about 30 bushels/acre,
with some in the 40s. The funds for this particular project
were independent of any other crop funds. Another factor
that made soybeans uncompetitive with alfalfa, barley, and
wheat was there were no soybean processing plants in Utah.
Note: The Extension Publications library (phone:
801-750-2206) has been unable to find Prof. McAllister’s
publications or any other publications on soybeans in Utah.
Address: St. George, Utah. Phone: 801-628-5880.
9044. List, G.R.; Mounts, T.L.; Lanser, A.C.; Holloway, R.K.
1990. Effect of moisture, microwave heating, and live steam
treatment on phospholipase D activity in soybeans and soy
flakes. J. of the American Oil Chemists’ Society 67(11):86771. Nov. [20 ref]
Address: Northern Regional Research Center, ARS, USDA,
1815 N. University St., Peoria, Illinois 61604.
9045. Shurtleff, William; Aoyagi, Akiko. comps. 1990.
Bibliography of soybean crushing, soy oil, and soybean
meal: 4,183 references A.D. 980 to 1990, extensively
annotated. Lafayette, California: Soyfoods Center. 647
p. Subject/geographical index. Author/company index.
Language index. Printed Nov. 9. 28 cm. [4183 ref]
• Summary: This is the most comprehensive bibliography
ever published on soybean crushing, soy oil, and soybean
meal. Its scope also includes: Statistics on the soybean oil
and meal industries, use of soybean meal in feeds, use of
soybean cake or meal as a fertilizer, and the efficiency of
animals in converting feeds into human foods. It is one of the
most useful sources of information on this subject available
today, since 53% of all references (and most of the early
and current ones) contain a summary/abstract averaging 121
words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 36
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 17 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the first

author’s first name (if given).
It also includes details on 54 commercial soy
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 510-283-2991.
9046. Jensen, Edward H. 1990. Testing soybean varieties in
Nevada (Interview). SoyaScan Notes. Dec. 4. Conducted by
William Shurtleff of Soyfoods Center. Followed by a letter
on 14 Dec. 1990.
• Summary: Soybean varieties were tested 15-20 years ago
in Nevada. Ed is now the man who knows the most about
agronomy at the college but he does not recall the name of
the man who did the soybean testing, or the place–though it
may have been at Fallon, Nevada. He will try to locate the
earliest possible publication on the subject from Nevada. He
plans to retire in 1991.
His letter states: “I have looked at the Nevada
Agricultural Experiment Station bulletins from 1888 to date
and found no reference to soybeans. This is probably correct
as the agronomist would have concluded that soybeans
would not be adapted to our climate, warm days and cool
nights. Plus there would be a shattering problem due to our
low humidity.
“The Nevada Agricultural Statistical Reporting Service,
which has records from 1909 to date, has no record of
soybeans being grown commercially in Nevada.
“I did find a 1977 report on soybeans in Nevada [by
Cords and Gilbert]. This is the only publication on soybeans
from Nevada.” Address: Extension Agronomist, Dep. of
Agricultural Economics, College of Agriculture, Univ. of
Nevada-Reno, Reno, NV 89557. Phone: 702-784-4411.
9047. Smith, Keith J. 1990. SPARC passes! A major victory
of ASA (Interview). SoyaScan Notes. Dec. 11. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: SPARC officially passed about 2 weeks ago
when the 1990 farm bill was signed by President Bush. For
the past 3 months the American Soybean Association has
been working on a “marketing order,” which adds precise
details to the broad-brush strokes of the Farm Bill legislation.
It concerns such things as the number of directors, how
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they will be chosen, how many times they will be meet,
etc. The marketing order will be delivered tomorrow to the
USDA Agricultural Marketing Service for approval. ASA
anticipates that the new checkoff will start on 1 July 1991;
ASA will start spending the money starting at that time. The
total income will be ½ of 1 percent of the value of last year’s
soybean crop. Half of that will go to ASA in St. Louis and
the other half will go to the state soybean boards. Address:
Staff Vice President, Research and Utilization, American
Soybean Assoc., P.O. Box 27300, St. Louis, Missouri 63141.
Phone: 314-432-1600.
9048. International union list of agricultural serials. 1990.
Wallingford, Oxfordshire, England: CAB International. xiii +
767 p. [11567 ref]
• Summary: This book is a compilation of serials indexed in
AGRICOLA, AGRIS, and CAB Abstracts–the world’s three
leading agricultural databases. It was produced jointly by
the National Agricultural Library of the USDA (Beltsville,
Maryland), The Commission of European Communities, the
Food and Agriculture Organization of the United Nations
(FAO), and CAB International (Commonwealth Agricultural
Bureaux, England). Contents: Foreword, by Sarah E. Thomas
of NAL and Stella Dextre Clarke of CAB International.
Reader’s Guide: Key to Country Codes, Subject Code Index.
Agricultural serials. Subject index. Country index.
9049. Natural Foods Merchandiser. 1990. Organic Bill
becomes law. Dec. p. 3.
• Summary: “Members of the national and organic products
industry have reason to celebrate recent legislative victories–
but only for a moment.” That is the view of industry leaders.
The law is under the control of USDA, which must establish
national organic standards.
It is hoped that this will make organically grown foods
more mainstream in the USA.
Note: The League of Conservation Voters (1990, p. 9)
comments on this new law: “Every five years, Congress
reauthorizes a ‘farm bill’ as the foundation of U.S.
agricultural policy. Beginning in 1985, environmentalists
sought to broaden the farm bill debate beyond matters of
agricultural subsidies to include soil conservation, wetlands
protection, and enhancement of water quality. Among the
many reforms sought by environmental interests in 1990
was the establishment of national standards to govern the
production and processing of food that is to be labeled as
‘organically produced’–that is, food that is produced without
the use of industrially synthesized pesticides, fertilizers, and
hormones. National standards are required to ensure that
consumers get what they pay for when they buy organic
foods, currently a market of $1.2 billion annually. The
environmental pay-off will come through an expanded
market for farmers who opt to produce crops and livestock
without agricultural chemicals.

“Congressman Peter DeFazio (D-OR) offered an
amendment to the Food and Agricultural Resources Act to
establish national standards for organic food. The DeFazio
amendment passed by a vote of 234-187 on August 1. Yes is
the pro-environment vote.”
9050. USDA Foreign Agricultural Service, Information
Systems Management Div., Database Administration Branch.
1990. The world’s leading soybean crushing countries:
Statistics by country, 1964-1990. FAS USDA Oilseeds/
Products, Room 5638 South, 14th and Independence
Ave. S.W., Washington, DC 20250-1000. 9 p. 28 x 38 cm
computer printout.
• Summary: A search by Debby Pumphrey of the FACTS
(Foreign Agricultural Commodity and Trade Statistics)
database, for the amount of soybeans [commodity code:
2222000] crushed for domestic consumption by various
countries worldwide, gives the following results, with all
countries that crushed more than 500,000 tonnes ranked in
descending order of amount of soybeans crushed. All figures
are in metric tons (tonnes):
For the year 1990: USA 32,523,000, Brazil 13,700,000,
Argentina 7,250,000, China 4,400,000, Japan 3,550,000,
Netherlands 2,760,000, Germany, 2,550,000, Spain
2,300,000, Italy 2,025,000, India 1,785,000, Mexico
1,670,000, Taiwan 1,650,000, USSR 1,445,000, BelgiumLuxembourg 1,180,000, Canada 1,100,000, South Korea
840,000, Romania 789,000, Portugal 610,000, and United
Kingdom 605,000.
In 1990 a total of 88,515,000 tonnes of soybeans were
crushed worldwide. Of this total, the USA crushed 36.7%,
Brazil crushed 15.5%, and Argentina crushed 8.2%.
For the year 1964/65: USA 13,036,000, Japan
1,460,000, China 1,304,000, West Germany 1,290,000,
Canada 528,000. In 1964/65 a total of 21,357,000 tonnes of
soybeans were crushed worldwide. Of this total, the USA
crushed 61.0%, Japan crushed 6.8%, China crushed 6.1%,
Brazil crushed 1.3%, and Argentina crushed 0.02%.
Note: At the top of the computer report is printed:
Global Economic Data Exchange System [GEDES]. CP
[Commodity Program] Subsystem–Commodity/Attribute
Model. Crushing statistics are given for 175 countries from
1964/65 to 1990. Address: Washington, DC. Phone: 202382-8232 or 202-447-4989.
9051. Council on Botanical and Horticultural Libraries.
1990. Nursery and seed catalogs: A directory of collections.
Revised ed. Bronx, New York: Council on Botanical and
Horticultural Libraries, and The New York Botanical Garden.
ii + 87 p. 28 cm.
• Summary: Contents: Preface. Dedication. United States
libraries. Canadian libraries. Other libraries. Index.
Lists 478 organizations that have collections of nursery
or seed catalogs. The organizations are listed alphabetically
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by state, and within each state alphabetically by organization
name. For each organization is given: Name and address.
Collection size (approximate, e.g., less than 50, 501-1000,
etc.). Dates: e.g. 1830-1870. Catalogued or not. Region
(e.g. nationwide, Alabama and Georgia, etc.). The first
(preliminary) edition of this directory was released in 1985.
Dedication: “The foremost collection of historical
nursery and seed trade catalogs is at the National Agricultural
Library (NAL). The collection comprises approximately
175,000 individual catalogs from U.S. and foreign nurseries
and seed purveyors, and dates from the 1700’s to the
present.”
“National Agricultural Library has created a database of
pre-1870 American seed trade catalogs, indexed by author,
title and key words. Data elements include proprietor’s
name, catalog title, year covered, publisher, place and
date of publication and institutions that have reported to
NAL that they have a copy. In a joint venture between the
NAL, Chadwyck-Healey Inc. and Meckler Publications,
all the catalogs recorded in the pre-1870 American seed
trade catalogs database have been filmed on microfiche by
Chadwyck-Healey Inc. A hard copy index of this microfiche
will be available.”
9052. Duke, James A. 1990. Introduction to food legumes.
In: S.R. Singh, ed. 1990. Insect Pests of Tropical Food
Legumes. New York, NY: John Wiley & Sons. xvi + 451 p.
See p. 1-42. [20+ ref]
• Summary: Pulses are second only to cereal crops, nicely
complementing them, in feeding the Third World. “Martin
(1984) voiced optimism for legumes in the tropics, ‘As
a class, the legumes are probably potentially the most
important plants of the tropics and possibly for the temperate
zone as well... Tropical legumes that produce dry, edible
seeds (pulses) are numerous.’
“In a survey of the world’s 30 major crops, Noel
Vietmeyer (1986) ranked soybean ninth in production (Table
1) at 60 million tonnes (2.5 per cent of total production),
peanut 23rd at 20 million tonnes (0.8 per cent of total
production), and beans 27th at 10 million tonnes (0.4 per
cent of total production).”
Soybean contributed more than $11,000 million to the
U.S. economy in 1988. “We and Gaia might be better off if
wealthy people substituted legumes for some of the meat and
dairy products eaten...
“It takes about 10 kg fodder to make 1 kg of meat.
And ruminant animals, via eructations, are contributing
significantly to the methane half of the greenhouse
acceleration. Two cosmopolitan changes, strictly
hypothetical because undesirable to many, could lower the
methane content of the atmosphere markedly: Switching
from omnivory to vegetarianism with legumes (coupled with
non-replacement of the expendable ruminants); and replacing
paddy rice with rainfed or irrigated terrestrial legumes. Some

speculate that adding epazote (Chenopodium ambrosioides;
wormseed, a goosefoot) to beans would reduce the flatus
among consumers.”
“The family of the yam (Dioscoreaceae) triggered
North America’s second revolution, the Sexual Revolution,
by serving as the source for the steroid contraceptive.
Today it is the yambean family (Fabaceae) that continues
what Dioscorea sp. began.’ The days are over regarding
production of steroids from Mexican barbasco... all
commercially available steroids start with soya sterols’
(E. W. McCloskey, President, Berlichem, personal
communication, 31 March 1989). The soybean is now the
prime source of steroidal drugs, including contraceptives and
steroidal anti-inflammatory drugs. Other genera of legumes
are also sources for drugs.” Diazepam (Valium) comes from
Glycine, lectins come from several legume seeds including
Dolichos and Glycine.
“Legumes are the meat substitute for the poor in the
Third World and the medicine for the over-carnivorous in
the First and Second World. Strange that legumes are now
being advocated as a cure for those who have measured
the rise in their standard of living by their increase in meat
consumption.”
In 1989 Samuel Sun at the University of Hawaii,
Honolulu, inserted a Brazil-nut gene, coding for high
methionine, into a tobacco plant; the result was a tobacco
plant containing 30% more methionine. Sun predicted a
methionine-rich transgenic soybean, ready for consumers in
2-3 years.
“Soybean politicians are doing battle with those
promoting other tropical oils, and they had reason to
celebrate when soybean oil proved to be a source of the
fatty acids (omega 3s and 6s) found to reduce the levels of
cholesterol in human blood and, hence, potentially to support
higher prices and health food claims.”
“Chinese herbalists suggest that soybean aids
functioning of the bowels, heart, kidney, liver, and stomach.
A decoction of the root is said to be astringent. The meal and
flour, with their low contents of starch, are used to prepare
foods for people with diabetes.
“Soybean diets are valued for acidosis, and soybean
oil, with its high proportion of unsaturated fatty acids, is
recommended, like safflower and poppyseed oil, to combat
hyper-cholesterolemia. Commercial grades of natural
lecithin, often derived from soybean, are reported to contain
a potent vasodepressor. Lecithin in a lipotropic agent as
well as being a prime source of choline. Soybean is listed
as a major starting material for preparation of sitosterol
and stigmasterol. Stigmasterol is a key starter for industrial
synthesis of steroidal hormones.” A detailed compositional
analysis of the soybean is given.
“According to my phytomass files (Duke et al., 1987),
annual productivity for various Glycine species ranges from
1 to 20 t/ha. Studying energy output-to-input ratios of 11
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oilseeds, Goering (1981) found soybean to be highest (at 4.6)
among unirrigated crops. Some irrigated crops had ratios
of less than 1.0. Of the 11 vegetable oils, soybean oil was
cheapest and was available in the greatest domestic quantity
(Goering, 1981). The gross heating value of the oils was
87-89 per cent of no. 2 diesel fuel. Eight parts of soybean
oil were emulsified with two parts 190-proof ethanol, with
five parts of 1-butanol as emulsifier. The microemulsions
performed as well as diesel fuel and were able to start a cold
engine (Goering, 1981).” Address: Germplasm Services
Lab., ARS, BARC-West, Beltsville, Maryland.
9053. Hesseltine, C.W. 1990. UJNR panel on toxic
microorganisms. In: Albert E. Pohland, V.R. Dowell, Jr.,
and J.L. Richard, eds. 1990. Microbial Toxins in Foods and
Feeds: Cellular and Molecular Modes of Action. New York:
Plenum Press. xvii + 617 p. See p. 1-15. From a Symposium
on Cellular and Molecular Mode of Action of Selected
Microbial Toxins in Foods and Foods. Held 1988. Illust. 26
cm.
• Summary: The UJNR (United States–Japan Cooperative
Program on Natural Resources) was established in May
1964. There were 7 original panels, one of which was Toxic
Microorganisms. The initial emphasis was on botulism, soon
followed by aflatoxins. The Panel consisted of 7 Japanese
and 7 Americans; they comprised a mix a people who were
experts on fungal mycotoxins and bacterial toxins. The Panel
conducted many activities including joint panel meetings and
study tours, exchange of mutual interest items, publication
of 6 books, symposia, development of regulations, and
interaction with other societies.
The 1966 study tours in Japan were longer than usual
because of the review of 4 projects supported by the USA
involving the use of soybeans in foods. These 1966 tours
included visits to the following Japanese organizations
working with soybeans: (1) Universities: Nagoya Univ.
(Mycotoxins and soybean fermentations), Tohoku Univ.,
Faculty of Agriculture (Miso fermentation), Kyoto Univ.
(Fermented soybean foods), and Tokyo Univ. of Education
(Soybean cheese). (2) Japanese government laboratories:
Noda Institute of Research, Chiba (Shoyu fermentation),
Institute for fermentation, Osaka (Culture collection and
fermentation in General).
(3) Trade association laboratories (each in Tokyo):
Japanese Tofu Assoc., Japanese Shoyu Institute, Central
Miso Institute. (4) Companies: Sendai Miso Shoyu Co.,
Sendai (Miso production), Koji Sanzaemon Roho, Kyoto
(Koji starter production), Takeda Chemical Industry, Osaka
(Antibiotic & flavor fermentations), Kikkoman Shoyu Co.,
Chiba (Shoyu production).
Talk with Dr. Walter Wolf of Peoria, Illinois. 2000. Aug.
14. He was on the UJNR Protein Panel, which met for about
10-12 years, on alternating years in Japan and the USA.
Thus he went to Japan 5-6 times–the last time being in about

1988. The purpose of the panel was exchange of information
about protein. They met with their counterparts at the NFRI
(National Food Research Institute, Tsukuba). At a typical
meeting there would be formal presentations by members of
both teams, followed by a field trip to numerous facilities.
Address: Northern Regional Research Center, Peoria,
Illinois.
9054. Singh, S.R. ed. 1990. Insect pests of tropical food
legumes. New York, NY: John Wiley & Sons. xvi + 451 p.
Color plates. Index. 24 cm. [1624* ref]
• Summary: The book has six chapters, one each on cowpea,
soybean, common bean, pigeonpea, and groundnut, and a
sixth on vectors of virus and mycoplasma diseases. An 86page bibliography (p. 343-428) and a 23-page index add to
the book’s value.
The book is dedicated to Reginald H. Painter (19011968), world authority and pioneer in research on hostplant resistance. It contains a very interesting introduction
by James A. Duke of the USDA Germplasm Services
Laboratory, and Chapter 2, titled “Insect pests of soybeans
in the tropics,” is by L.E.N. Jackai, A.R. Panizzi, G.G.
Kundu, K.P. Srivastava. Address: Director, Grain Legume
Improvement Program, IITA, PMB 5320, Ibadan, Nigeria.
9055. U.S. Department of Agriculture. 1990--. CRIS
(Current Research Information System) (Computerized
database). Beltsville, Maryland. [35115 ref]
• Summary: CRIS is a valuable current-awareness database
for ongoing agriculturally related research projects. The
projects described in CRIS cover current research in
agriculture and related sciences, sponsored or conducted
by USDA research agencies, state agricultural experiment
stations, state forestry schools, and other cooperating state
institutions. The subject coverage of CRIS encompasses:
biological, physical, social and behavioral sciences related to
agricultures; marketing and economics; food and nutrition,
consumer health and safety; family life, housing and rural
development; environmental protection; forestry; outdoor
recreation; community, area, and regional development; and
more.
Information is given in the following fields: Project
number. Agency. Sponsor. Project type. Starting date
of project. Term (expected ending date). Fiscal year.
Investigators (Names and addresses of researchers). Title of
project. Objectives. Primary [subject] headings. Address:
Beltsville, Maryland.
9056. Bowers, Douglas E. 1991. History of USDA
experimental plots at The Mall, Potomac Flats, and Arlington
Farm (Interview). SoyaScan Notes. Jan. 28. Conducted by
William Shurtleff of Soyfoods Center. [1 ref]
• Summary: There was an experimental garden at the site
of the first USDA building between 12th and 14th streets
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and what is now Constitution and Independence Avenues.
Previously the USDA had been located in the Patent Office.
This garden started operation in 1865, it was about 6 city
blocks in size and was located on The Mall. The first USDA
building was constructed on this land during 1867 and 1868;
the garden ended up surrounding the building.
What is referred to as “Potomac Flats” is probably
the 75 acres in Potomac Park, which the USDA obtained
in 1899. This area is and always has been in Washington,
DC. Today it is called East Potomac Park, and is near the
Jefferson Memorial. The Potomac Flats were located on
reclaimed land, reclaimed from the Potomac River. It is a
little peninsula, partly surrounded by the river near what
is today the 14th Street Bridge. The land was transferred
temporarily to the USDA because they were trying to get
some land at Arlington from the War Department as far back
as the 1880s. While using the Potomac Flats, the USDA
probably continued to use the land around the old USDA
building until 1910-1920. In the early 1900s the Mall, which
runs from the capitol to the Washington Monument, was
reconstructed to straighten it out. Originally it was circular
drives in a park-like setting with the Smithsonian Castle
being a major feature; the experimental farm fit into that
concept nicely.
The Arlington Farm in Virginia was created by an act
of Congress on 1 July 1900. In 1900 some 400 acres at
Arlington, on the Virginia side of the Potomac River, were
finally transferred from the War Department to the USDA.
Meanwhile, USDA was still using the 75 acres at Potomac
Park. It is not clear how long USDA used it, but by the 1920s
it was probably being used by the Park. The Pentagon is now
located on the Arlington land.
His main source of this information on the Arlington
and Beltsville farms is an article by Vivian Wiser and Wayne
D. Rasmussen in the Maryland Historical Magazine, 1966,
61(4):283-304. Dec. Address: Chief Historian, USDA
Agricultural and Rural History Section, ERS/USDA, 1301
New York Ave., N.W., Room 928, Washington, DC 200054785. Phone: 202-219-0787.
9057. Knox, Steven. 1991. Cultivation of soybeans in
Wyoming (Interview). SoyaScan Notes. Feb. 5. Conducted
by William Shurtleff of Soyfoods Center. [3 ref]
• Summary: Steven and his coworkers James Krall and Jerry
Nachtman have done soybean variety research for the last
3 years in Wyoming, and published a report each year. His
group first grew soybeans in the spring of 1988. Someone
may have planted a small plot in 1987. As far as he now
knows, these are the earliest reports concerning soybeans in
Wyoming.
However he heard that soybeans were being grown in
Wyoming in the 1950s. At one of the field days, when he
started investigating soybeans in Wyoming, a little elderly
lady brought him a photo of soybeans and explained that her

family used to raise soybeans in the 1950s and to use them
as green forage. He is interested in the question of when
soybeans were first grown in Wyoming and he will look back
through the Wyoming Agric. Exp. Station publications to see
what he can find.
Note: On 4 March 1991 he sent photocopies of reports
from 1937 to 1950 from the Univ. of Wyoming Sheridan
Research and Extension Center showing that soybean trials
had been conducted during those years. For details, see
the 1937 publication. Then on 3 Sept. 1991 he sent a 1923
publication showing that soybeans had been first cultivated
in Wyoming in 1922. Address: Superintendent, Torrington
Research and Extension Center, Route 1, Box 374,
Torrington, Wyoming 82240. Phone: 307-532-7126.
9058. Carlborg, Ken. 1991. Individual articles from USDA
and Agricultural Experiment Station publications are now
being computerized (Interview). SoyaScan Notes. Feb. 8.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ken is in charge on a day to day basis of
“The Title II Agricultural Project” which is retrospectively
entering individual articles from all major USDA and State
Agricultural Station series into OCLC; annual reports,
less important, and ephemeral publications have not
been included. Carol Boast, the agricultural librarian, is
working closely with him. The project is funded by the U.S.
Department of Education (contact: Louise Sutherland), Title
IIc project (to “strengthen library resources”), with some
financial support and lots of political support from USDA.
They get about $200,000/year and have to apply for new
funding each year. The main software used is the OCLC
database, but the records end up (after tapes are processed in
Chicago) in the National Agricultural Library (NAL) online
catalog (ISIS), on NAL CD-ROM disks, AGRICOLA, RLIN,
and the FAO Agris database.
The project started in the fall of 1986 by enhancing
records that had already been entered on OCLC by a few
experiment stations (such as Wisconsin) and USDA. For
example, if there are no spaces between the initials of an
author, OCLC will not find the author’s name. It got into full
gear and began adding new records in early 1987. All records
use full-level AACR2 cataloging rules. They use the standard
Library of Congress subject headings. They presently have
56,000 records, two-thirds of which are original. When the
project is finished, they expect to have entered about 97,000
records. They mainly enter new records published prior to
1986 and enhance records that are already in OCLC after
1986; later records are entered by a cooperative cataloging
program coordinated by NAL that was supposed to include
all of the land grant universities; each University was
supposed to be doing its own. That project is not going as
well as expected. They have finished the Bulletins from
every state, and from more than 20 states they have all the
articles from more than one series title entered. Funding
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looks like it will continue in the foreseeable future until the
project is done.
Note that this project will yield computerized results
very similar to the early Experiment Station Record. To
search OCLC for all of their records, look in the Series
Title Field for Agric# and Station, or in the 040 field,
records they entered for the first time have the symbol, RQF
(R = Reconversion). Enhancing is done using a sign-on
authorization through NAL, look for the AGL symbol. He
will send a list of all series titles they have done.
Update: Talk with Carol Boast Robertson. 1994. Sept.
12. This project, which took 6 years, is now finished. The
records went into OCLC and AGRICOLA (1989-1994).
It was a cataloging project (using AACR2 rules) not an
indexing project, so the records have no abstracts–they
are not analyticals. They used Library of Congress subject
headings, typically assigning 2-5 subject headings per piece.
They entered the titles and subtitles only of articles that had
individual authors. If there were more than three authors,
they wrote “et al.” for the rest. She and Ken Carlborg are
now doing a book form of the index; it has turned out to be
huge. They went back and replaced each “et al.” with the
rest of the authors. Ken added some CAB subject headings
where the felt the LC headings were inadequate. As they
worked on each series, they tried to include the most recent
publications at that time, but they did not go back at the end
of the 6th year and get new publications which had appeared
in the interim. So the series they did the first year would
be the most out of date. The National Agricultural Library
is supposed to be analyzing all new experiment station
publications in AGRICOLA. Address: Senior Cataloger,
Univ. of Illinois, Urbana, Illinois 61801.
9059. Jolliff, Gary. 1991. Early work with soybeans in
Oregon (Interview). SoyaScan Notes. Feb. 14. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Gary had to stop his work with soybeans in
Oregon about 2 years ago for lack of funds. He recalls that
the first work with soybeans in Oregon was done by George
Hyslop in about 1910. He has a 1913 typewritten report to
the Director of the Oregon Agricultural Experiment Station.
The name of the author, an agronomist, is unknown; his
signature is handwritten on the last page but cannot be
deciphered. The report states that experiments with legumes
had been carried on by Prof. Hyslop for 2-3 years.
He once also saw a letter in the OSU library about
soybeans sent to Brazil in about the 1920s. Gary feels very
strongly that agronomists should know the history, both local
and otherwise, of the crop that they are working with. “It is
very frustrating at time because people do not leave good
records; the people who are doing the agricultural work are
generally not good historians in this country.
Luther Fitch was very interested in and active with
soybeans in Oregon and Washington during the late 1950s

and early 1960s. Luther is now with the Umatilla County
Extension Service at Hermaston, Oregon. His phone is 503567-8321. Address: Crop Science Dep., Corvallis, Oregon.
Phone: 503-737-5849.
9060. Bernard, R.L.; Hymowitz, T.; Cremeens, C.R. 1991.
Registration of ‘Kunitz’ soybean. Crop Science 31(1):23233. Jan/Feb. [2 ref]
• Summary: This soybean was developed by the Illinois
Agricultural Experiment Station and the USDA’s
Agricultural Research Service (ARS) as part of a program
to transfer unique seed traits to the widely grown cultivar
‘Williams 82’ [registered in 1988]. It is nearly isogenic to
Williams 82, but lacks the Kunitz trypsin inhibitor in its
seeds. Address: Dep. of Agronomy, Univ. of Illinois, Urbana,
IL 61801.
9061. Friedman, Mendel; Brandon, David L.; Bates, A.H.;
Hymowitz, T. 1991. Comparison of a commercial soybean
cultivar and an isoline lacking the Kunitz trypsin inhibitor:
Composition, nutritional value, and effects of heating. J. of
Agricultural and Food Chemistry 39(2):327-35. Feb. [56 ref]
• Summary: The Kunitz trypsin inhibitor, not the BowmanBirk inhibitor is responsible for the heat-stabile activity of
commercial soy flour that inhibits trypsin activity. Address:
1-3. Western Regional Research Center, ARS-USDA, 800
Buchanan St., Albany, California 94710; 4. Univ. of Illinois.
9062. Gandhi, A.P.; Bourne, M.C. 1991. Short
communication: Effect of pre-soaking on the rate of thermal
softening of soybeans. International J. of Food Science &
Technology 26(1):117-21. Feb. [5 ref]
• Summary: “Whole soybeans and dehulled soybean
cotyledons were soaked in water at ambient temperature
for 0, 8 and 12 hours then cooked in boiling water at
atmospheric pressure for up to 6 hours. In every case
there was an initial rapid rate of softening followed by
progressively slower softening until, after about 3 hours,
there was little change in firmness. The kinetics of softening
of every sample was consistent with the two substrate
theory of thermal softening.” Address: New York State
Agric. Exp. Station and Inst. of Food Science, Geneva, NY
14456. Gandhi’s permanent address: Central Inst. of Agric.
Engineering, Nabibagh, Berasia Rd., Bhopal, MP 462 003,
India.
9063. Soybean Digest. 1991. Summer and SPARC? Feb. p.
60.
• Summary: “The nationwide soybean promotion and
research checkoff (SPARC) may be in place by midsummer... In December, the American Soybean Association
(ASA) submitted a draft to USDA of a marketing order to
put SPARC into effect.
“The marketing order sets guidelines for selecting the
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United Soybean Board (USB), the farmer board of directors
that will set policies and approve all expenditures of the new
program. The USB and USDA will oversee the checkoff
program... Based on current crop size and value, the checkoff
could generate $50 million. Half of those funds will go to
state research and promotion boards...
“USB will be composed of about 65 soybean
producers... There is a 5% cap on administrative costs and
none of the money can be spent for lobbying activities.
Farmers will have a chance to vote on the program in 18 to
36 months from the effective date of the marketing order.”
Note: This is earliest document seen (Nov. 2004) that
contains the term “United Soybean Board.”
9064. Soybean Digest. 1991. Soy ink inches into USDA
publications. Mid-Feb. p. 30.
• Summary: “The agency has only printed three publications
with it [soy ink] thus far–out of the estimated 16,000 forms
and publications USDA publishes annually.”
9065. Wilcox, J.R. comp. 1991. The Uniform Soybean
Tests, northern states, 1990. West Lafayette, Indiana:
Science and Education Administration, USDA. 268 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1990%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1990. Introduction.
Strain designation. Methods–1990. Disease. Policy on testing
and release of strains. Uniform test strains released in 1990.
Uniform test locations–1990. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-310
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-494-6508 (Fax) or
317-583-2952 (Lab.).
9066. March 8–Edward R. Madigan (R), Illinois, becomes
U.S. Secretary of Agriculture under President George H.W.
Bush (1989-1993) (Important event). 1991.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
9067. Cooke, Linda. 1991. All-soy ink splashes into print.
Agricultural Research (USDA) 39(3):10-12. March.
• Summary: Chemists Sevim Erhan and Marvin Bagby
at the NRRC in Peoria, Illinois, have played a key role in
developing new inks in which soy oil replaces 100% of the
petroleum. Address: ARS.

9068. Kaplan, J. Kim. 1991. From plastics to salad oil–
soybeans do it all. Agricultural Research (USDA) 39(3):2.
March.
• Summary: A host of useful nonfood products are made
from the versatile soybean. In the years after World War II,
less expensive petroleum prices pushed soy plastic parts
out of the market. But now USDA’s Agricultural Research
Service (ARS) scientists are hard at work making the
soybean, a renewable resource, more useful. Address: ARS
[Agricultural Research Service].
9069. McMillen, Wheeler; McMillen, Robert. 1991. The
life, work, and thought of Wheeler McMillen, and especially
his work with the Farm Chemurgic Movement (Interview).
SoyaScan Notes. April 11 to July 10. Conducted by Dr. Anne
Effland of USDA. [3 ref]
• Summary: Wheeler McMillen was a pioneer in the Farm
Chemurgic Movement. Between April 11 and July 10 of
1991, Ann Effland conducted 5 interviews (a total of 6 hours
on tape) with him and his son, Robert. The last interview
took place just a few days before Wheeler went into the
hospital, and not long before he died–so it may have been the
last interview with him.
McMillen pointed to the four regional research labs
as the real success story of the chemurgy movement. Anne
had read some by and about Wheeler McMillen before the
interviews, but they would have been better if she had read
more. The scope of the interviews is his whole life and ideas
(beyond just the farm chemurgic movement). The tapes are
now part of the Oral History Collection of the Agricultural &
Rural History Section, USDA Economic Research Service,
1301 New York Ave., N.W. Room 928, Washington, DC,
20005. Address: McMillen: Virginia. Effland: Historian,
Agricultural & Rural History Section, USDA/ERS, 1301
New York Ave., N.W. Room 928, Washington, DC, 20005.
Phone: Effland: 202-219-0787.
9070. Messina, Mark; Barnes, Stephen. 1991. The role of soy
products in reducing risk of cancer: Commentary. J. of the
National Cancer Institute 83(8):541-46. April 17. [83 ref]
• Summary: Contents: Introduction. Isoflavones in cancer
prevention. Protease inhibitors. Phytosterols and saponins.
Inositol hexaphosphate [phytic acid]. Phytochemical
variation. Isoflavones in plant physiology. Soybean
processing. Discussion.
This is the report of a workshop held June 26-27,
1990, at the Guest Quarters Hotel in Bethesda, Maryland.
Workshop members were Donna Baird, National Institute
of Environmental Health Sciences, Research Triangle Park,
North Carolina; Stephen Barnes, University of Alabama at
Birmingham, Birmingham, Alabama; David L. Brandon,
Western Regional Research Center, USDA, Albany,
California; James A. Duke, Agricultural Research Service,
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USDA, Beltsville, Maryland; Ernst Graf, The Pillsbury
Co., Minneapolis, Minnesota; Ann R. Kennedy, University
of Pennsylvania Medical School, Philadelphia; Renee M.
Kosslak, Iowa State University, Ames; Irvin E. Liener,
University of Minnesota, St. Paul; Mark Messina, National
Cancer Institute, Bethesda, Maryland; Frank L. Meyskens,
University of California, Irvine, California; A. Venket Rao,
University of Toronto, Ontario, Canada; Kenneth D.R.
Setchell, Children’s Hospital, Cincinnati, Ohio; Bernie F.
Szuhaj, Central Soya, Fort Wayne, Indiana.
“Since the initial recognition that diet plays a role in
the etiology of certain cancers, particularly cancers of the
breast and colon, considerable progress has been made in
identifying dietary patterns associated with cancer risk.
There is general agreement that a high-fat, low-fiber diet,
like that consumed by much of the industrialized world,
increases cancer risk and that plant-based diets, rich in whole
grains, legumes, and fruits and vegetables, are protective...
“The recent workshop on The Role of Soy Products
in Cancer Prevention, sponsored by the National Cancer
Institute, had two objectives: (1) to evaluate the role of
soybeans, food products derived from soybeans, and specific
components of soybeans in the dietary prevention of cancer
and (2) to recommend research initiatives and approaches
for further studies of the effect of soy intake on human
cancer risk. The meeting was chaired by Stephen Barnes and
organized by Mark Messina.”
Concerning isoflavones in cancer prevention: “Setchell
concluded his presentation with a reminder (a) that all
weak estrogens also have antiestrogenic activity; (b) that
tamoxifen, which has been used therapeutically for breast
cancer, is structurally related to some of the phytoestrogens;
and (c) that vegetarians, who may have a lower risk of
certain cancers, excrete higher levels of phytoestrogens.”
Mentions “soy molasses, a concentrate of the aqueous
alcohol extract of soy flour” (p. 542).
Concerning phytosterols and saponins: “A. Venket Rao
presented evidence for the reduction of colon cancer by
phytosterols and saponins. Both substances are common
constituents of plants, but the concentration in soybeans is
particularly high... Rao said that while nutritional interest in
phytosterols and saponins has focused on their cholesterollowering properties, some data suggest that these compounds
may be anticarcinogens.
“Ernst Graf discussed the rationale for the hypothesis
in which inositol 1,2,3,4,5,6- hexaphosphate (IP6), not fiber,
is postulated to be responsible for the inverse correlation
between the incidence of colon cancer and the consumption
of fiber-rich foods. Soybeans are an especially rich source,
containing about 1.4% on a dry weight basis. This compound
is well known to inhibit mineral absorption. It forms tight
chelates with a variety of polyvalent metals such as calcium,
zinc, and iron.” However Graf noted that the ability to bind
metal ions, particularly iron, may provide the basis for the

anticarcinogenic effects of this compound. The iron may be
a key factor, via the Haber-Weiss reaction, in the production
of hydroxyl radicals, which are postulated to play a role in
causing some cancers.
James Duke discussed phytochemical variation
in soybeans, noting that the isoflavone content varies
tremendously according to the plant part, variety, year
harvested, and geographic location. In addition, as much as
fivefold variation was found among different phenolic acids
in soybeans, many of which have also been investigated as
potential anticarcinogens.
Renee Kosslak noted that isoflavones play a role in
plant physiology and survival. The isoflavones daidzein
and genistein are the major inducers of the nodulation
genes in Bradyrhizobium bacteria, which form nodules on
soybeans. Kosslak suggested that if future research shows
isoflavones and/or phytoestrogens to be important dietary
factors in cancer prevention and if the demand for soyfoods
materializes, it may be possible to manipulate levels of these
compounds in soybeans, using root fluorescence as a marker.
“The consensus of the meeting was that there are
sufficient data to justify studying the impact of soybean
intake on cancer risk in humans. There were three workshop
recommendations. First, future dietary studies involving
soybeans should be carried out using soy products rather
than isolated compounds, since soybeans appear to contain
several potential anticarcinogens... Second, standardized
and improved analytical methods are needed so that the
contents of all soy-based materials employed in soybean
research, whether soybean fractions or soy products, can
be accurately described. This methodology will allow for
valid comparisons among studies. Third, basic research on
the absorption, metabolism, and physiology of potential
anticarcinogens in humans should be conducted. This
research will likely help to determine the clinical relevancy
of these compounds and to provide a basis for selecting
specific soy products for use in future dietary studies.”
Note: This is the earliest English-language document
seen (April 2005) that contains the term “soy molasses.”
Letter (e-mail) from Daniel Chajuss. 2004. April 15. The
soy molasses used in this experiment was obtained from
Central Soya, many years after Central Soya bought the soy
protein concentrate and soy molasses plant from Aarhus
Oliefabrik A/S, Aarhus, Denmark–a plant that Hayes General
Engineering had designed and had given a license to use to
Aarhus Oliefabriek together with the name “soy molasses.”
Letter (e-mail) from Mark Messina. 2005. April 18. Stephen
Barnes was the source of the term “soy molasses” in this
paper, not Mark. Address: 1. Diet and Cancer Branch, Div.
of Cancer Prevention and Control, National Cancer Inst.,
9000 Rockville Pike, Bldg. EPN–Room 212C, Bethesda,
Maryland 20892; 2. Univ. of Alabama at Birmingham,
Birmingham, Alabama. Phone: 301-496-8573.
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9071. Burton, J.W. 1991. Development of high-yielding
high-protein soybean germplasm. In: Richard F. Wilson, ed.
1991. Designing Value-Added Soybeans for Markets of the
Future. vi + 135 p. See p. 109-17. [25 ref]
Address: USDA Agricultural Research Service, Raleigh,
North Carolina 27695.
9072. Ellefson, Wayne. 1991. Nutrition labeling–progressing
to meet consumer needs. Hazleton Food Science Newsletter
No. 38. p. 1-5. [4 ref]
• Summary: Important dates in the history of food labeling
[in the USA]: 1862–U.S. Department of Agriculture (USDA)
established. 1889–USDA expanded to executive (cabinet)
level. 1906–Food and Drugs Act adopted (The Wiley Act).
1931–Agriculture Appropriations Act formally establishes
Food and Drug Administration (FDA). 1936–Food, Drug,
and Cosmetic Act adopted. 1963–First edition of USDA
Handbook #8 published. 1969–White House Conference on
Diet and Health. 1973–First Nutrition Labeling Guidelines
approved. 1981–Food Safety and Inspection Service created.
1984–Sodium labeling introduced. 1990–Nutrition Labeling
and Education Act (NLEA) signed, new FDA guidelines
published. 1993–Mandatory labeling scheduled to take
effect.
According to a Roper Poll published in FDA
Consumer, the following percentage of consumers get
nutrition information from these sources: Food labels 52%,
newspapers 24%, magazines 24%, other people 21%,
television 19%, advertisements 19%, cookbooks 12%,...
school 6%. Address: Senior Account Manager for Food
Sciences, Hazleton Wisconsin, Madison, Wisconsin 53704.
Phone: 608-241-4471.
9073. Herman, E.M.; Kalinski, A.J.; Melroy, D.L.;
Weisemann, J.M.; Matthews, B.F. 1991. Cellular and
molecular biology of soybean oil storage organelles. In:
Richard F. Wilson, ed. 1991. Designing Value-Added
Soybeans for Markets of the Future. vi + 135 p. See p. 53-68.
[43 ref]
Address: Plant Molecular Biology Lab., USDA Agricultural
Research Service, Beltsville, Maryland 20705.
9074. Holz, Alan. 1991. 1989/1990 world soybean situation
and outlook. In: Richard F. Wilson, ed. 1991. Designing
Value-Added Soybeans for Markets of the Future. vi + 135 p.
See p. 1-11. [1 ref]
Address: USDA Foreign Agricultural Service, Washington,
DC 20250-1000.
9075. Israel, D.W. 1991. Biochemical and physiological
regulation of nitrogen metabolism in soybeans. In: Richard
F. Wilson, ed. 1991. Designing Value-Added Soybeans for
Markets of the Future. vi + 135 p. See p. 69-79. [25 ref]
Address: USDA Agricultural Research Service, Raleigh,

North Carolina 27695.
9076. Kilen, T.C. 1991. Genetic resources and utilization
of the USDA Soybean Germplasm Collection. In: Richard
F. Wilson, ed. 1991. Designing Value-Added Soybeans for
Markets of the Future. vi + 135 p. See p. 30-37. [30 ref]
Address: USDA Agricultural Research Service, Stoneville,
Mississippi 38776.
9077. Knox, Steven D.; Krall, James M.; Nachtman, Jerry
J. 1991. Soybean variety performance evaluation. Wyoming
Agricultural Experiment Station, Annual Research &
Extension Centers Progress Report MP-63. p. 217-20.
• Summary: Four soybean varieties were tested at 2 sites
at Torrington as a possible value-added crop to be used as
a protein source for the livestock industry. The inoculated
seeds were planted on 23 May 1990 at the rate of 58 lb/
acre. The seeds contained 9.0–10.0% moisture at harvest.
Irrigated soybean yields (calculated at 13% moisture) ranged
from 54.4 bu/acre (2 varieties) to 31.4 bu/acre. Address: 1.
Superintendent, Torrington Research & Extension Center,
Route No. 1, Box 374, Torrington, WY 82240. Phone: 307532-7126.
9078. Kwanyuen, P. 1991. Protein synthesis and composition
in high-protein soybean germplasm. In: Richard F. Wilson,
ed. 1991. Designing Value-Added Soybeans for Markets of
the Future. vi + 135 p. See p. 80-90. [23 ref]
Address: USDA Agricultural Research Service, Raleigh,
North Carolina 27695.
9079. MacLean, Jayne T. 1991. IPM and biological control
of weeds: January 1989–December 1990. USDA National
Agricultural Library Quick Bibliography Series. QB 91-70.
31 p. April. [259* ref]
• Summary: The 259 English-language citations are from the
Agricola database. This updates an earlier bibliography on
the same subject, QB 90-51. Address: Alternative Farming
Systems Information Center, USDA, Beltsville, Maryland.
9080. Orf, J.H.; Lambert, J.W.; Kennedy, B.W. 1991.
Registration of Proto soybean. Crop Science 31(2):486.
March/April. [5 ref]
• Summary: The Proto soybean (Registration no. CV-275,
PI 542,769) was developed at the Minnesota Agricultural
Experiment Station. It was released on 15 Feb. 1989 as
a “special purpose high-protein cultivar for use in the
production of tofu and other products requiring very high
protein content.” Proto is of maturity Group 0, about 2 days
earlier than Evans. The seeds are dull yellow with buff hila.
Proto contains 45.6% protein and 16.5% oil. Breeder seed
will be maintained by the Minnesota Agric. Exp. Station.
Work supported in part by grants from the Minnesota
Soybean Research and Promotion Council, and the
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Minnesota Seed Producers and Promotion Assoc.
Note: This is the earliest document seen (July 2013) that
mentions the soybeans variety Proto. Address: 1-2. Dep. of
Agronomy and Plant Genetics; 3. Dep. of Plant Pathology.
All: Univ. of Minnesota, St. Paul, MN 55108.
9081. Physicians Committee for Responsible Medicine.
1991. The new Four Food Groups. P.O. Box 6322,
Washington, DC 20015. 27 p. Unpublished manuscript. 28
cm. [49 ref]
• Summary: Contents: Introduction. History of food guides
in the United States. Problems with the USDA’s Daily Food
Guide and other similar “four food groups” models: The
Four Food Groups fails to assure nutritional adequacy, the
Four Food Groups fails to address current dietary concerns
(fat and cancer, fat and atherosclerosis, fat and obesity,
protein and renal [kidney] function, protein and calcium,
protein and urinary tract stones, protein and atherosclerosis,
fiber and heart disease, fiber and diabetes, fiber and cancer),
the Four Food Groups provide misinformation about
foods needed in a healthy diet (dairy foods, meat, fish, and
poultry). Advantages of the new Four Food Groups. Safety
of the new Four Food Groups: Nutrients (protein, calcium,
vitamin B-12, iron), nutritional needs of different life stages
(pregnancy, infancy, early childhood, adolescence, elderly).
Appendices: Nutrient lists, sample menus.
Note: This group advocates a vegan diet, without milk or
dairy products. They are also an animal rights organization.
Address: Washington, DC. Phone: 202-686-2210.
9082. Plaus, M.; Shipman, D.R. 1991. The national system
for soybean oil and protein testing. In: Richard F. Wilson, ed.
1991. Designing Value-Added Soybeans for Markets of the
Future. vi + 135 p. See p. 12-16. [2 ref]
• Summary: “The United States Department of Agriculture’s
Federal Grain Inspection Service began offering soybean oil
and protein testing on an ‘upon request’ basis on September
4, 1989. The Federal Grain Inspection Service uses nearinfrared reflectance and/or near-infrared transmittance
spectrometers to perform these tests. Results are reported
to the nearest tenth of a percent, and expressed on a 13%
moisture basis... Thus far, the Federal Grain Inspection
Service has tested approximately 47% or 6.3 million
metric tons, and over 3500 samples of export and domestic
soybeans for oil and protein content.” Address: USDA
Federal Grain Inspection Service, Washington, DC 200906454.
9083. Scott, M.P.; Lago, W.J.P.; Nielsen, N.C. 1991.
Molecular genetic control of protein composition and quality
in soybean. In: Richard F. Wilson, ed. 1991. Designing
Value-Added Soybeans for Markets of the Future. vi + 135 p.
See p. 91-101. [15 ref]
Address: USDA Agricultural Research Service, West

Lafayette, Indiana 47907.
9084. Shands, H.L. 1991. Recent developments in the
National Plant Germplasm System. In: Richard F. Wilson,
ed. 1991. Designing Value-Added Soybeans for Markets of
the Future. vi + 135 p. See p. 22-29.
Address: USDA Agricultural Research Service, Beltsville,
Maryland 20705.
9085. Shoemaker, R.C.; Diers, B.W. 1991. Restriction
fragment length polymorphism mapping of genes for protein
and oil content in soybean. In: Richard F. Wilson, ed. 1991.
Designing Value-Added Soybeans for Markets of the Future.
vi + 135 p. See p. 102-08. [20 ref]
Address: USDA Agricultural Research Service, and Dep. of
Agronomy, Iowa State Univ., Ames, Iowa 50011.
9086. USDA National Agricultural Library. 1991. Annual
report for 1990.
• Summary: “With over 2 million volumes in the collection
and an annual growth of 35,000 volumes, the National
Agricultural Library (NAL) is the largest agricultural
library in the world. It joins the Library of Congress and
the National Library of Medicine as one of three national
libraries of the United States...
“The library receives 22,000 periodicals a year, and
processes about 20,000 monographs and other formats
annually. Approximately 60 percent of the collection
is in languages other than English (at last count, NAL
was receiving materials in 75 foreign languages). To
accommodate this mass of materials, NAL has 48 miles of
bookshelves situated on 14 floors at its facilities in Beltsville,
Maryland... About 60 percent of NAL’s holdings are received
through gift or exchange agreements from foreign countries
and other libraries...
“In providing service, NAL responds to more than
40,000 reference inquiries and fills nearly 250,000 document
requests each year. Using NAL’s many computerized
database systems, the NAL staff annually conducts over
5,500 automated literature searches.
“AGRICOLA (AGRICultural OnLine Access) is NAL’s
main bibliographic database, containing the records of
over 2.7 million citations of journal articles, monographs,
theses, patents, software, audiovisual materials and technical
reports from 1970 to the present. NAL adds 100,000 records
to AGRICOLA each year. The database is available online through Dialog and BRS; commercially on CD-ROM
from the private companies OCLC, Silver-Platter and
Quanta Press; and in print under the title Bibliography of
Agriculture...
“The D.C. Reference Center (DCRC), the Washington,
DC branch of NAL, serves approximately 9,000 USDA
employees as well as businesses and other government
agencies...
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“NAL has a staff of 213, of which approximately 50
percent are professional librarians, technical information
specialists or other subject specialists. The NAL budget in
1990 was $16,396,282.” Address: Beltsville, Maryland.
9087. Wilson, Richard F. ed. 1991. Designing value-added
soybeans for markets of the future. Champaign, Illinois:
American Oil Chemists’ Society. vi + 135 p. Illust. No index.
24 cm. Based on presentations given at the 81st Annual
American Oil Chemists’ Society Meeting held 22-29 April
1990 at Baltimore, Maryland.
• Summary: Contains 14 chapters by various authors, each
cited separately. This monograph gives the edited versions
of all papers presented at two symposia sessions held at
the annual American Oil Chemists’ Society meeting held
in Baltimore, Maryland, on April 22-29, 1990. The Preface
notes: “These symposia were convened to showcase research
efforts that have succeeded in developing soybeans with
traits that may increase the value and competitive advantage
of this important commodity. In that regard, research
conducted over the past 15 years has demonstrated the ability
and technology to make significant changes in the primary
constituents of soybean seed, oil, and protein. Knowledge of
the genetic and biochemical regulation of these constituents
has resulted in major breakthroughs that have affected many
areas in soybeans, including: increased oil content, improved
oxidative stability through naturally lower linolenic acid
and higher oleic acid concentration, better nutritional value
through lower levels of palmitic acid, higher protein content
without sacrifice in yielding ability, and enhanced protein
quality through genetic alteration of essential amino acid
composition in specific storage proteins.” Address: USDA/
ARS, North Carolina State Univ., Raleigh, North Carolina.
9088. Wilson, R.F. 1991. Advances in the genetic alteration
of soybean oil composition. In: Richard F. Wilson, ed. 1991.
Designing Value-Added Soybeans for Markets of the Future.
vi + 135 p. See p. 38-52. [37 ref]
Address: USDA Agricultural Research Service, Raleigh,
North Carolina 27695-7620.
9089. SoyaScan Notes. 1991. The USDA National
Agricultural Library in Beltsville, Maryland: America’s
best library for doing research on soybeans and soyfoods
(Overview). May 30. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: The National Agricultural Library, America’s
single best library for information on agriculture, food, and
nutrition, is also the largest agricultural library in the world.
Founded in 1862, it is located at 10301 Baltimore Blvd.,
Beltsville, Maryland 20705. Phone: 301-344-3755. Fax: 301344-3675. NAL is housed in a handsome 14-story building
completed in 1969 on 475 acres of land, much of it in rolling
lawns and woods.

According to the American Library Directory 199091, NAL’s holdings include 2,029,323 books and bound
periodicals, 6,000 [sic, 22,000] periodicals currently
received, and 637,406 microform documents. Best of all,
they are all in one building!
NAL has a staff of 212 people (124 professions, 78
nonprofessional, 10 student assistants). 1989 income was
$16,021,000 (incl. $14,268,000 federal and $1,753,000
other). Expenses for materials were $8,691,339, including
periodicals $1,029,393, books $391,753, preservation
$197,391. Salaries were $7,329,661.
NAL produces the AGRICOLA database, which now
contains more than 2.5 million records. ISIS (pronounced AIsis) is the NAL database or online catalog for all documents
(monographs, serials, audio-visual materials) catalogued
since 1966. As of Nov. 1990 it contains about 400,000
records, including 30,000 serials. Some records go back to
the 1920s. It is not clear which serials are in; most active
serials that NAL currently subscribes to are in, but most
journals that NAL had stopped subscribing to by 1966 are
not in ISIS.
In July 1993 the 3 millionth record was added to
AGRICOLA. The Fiscal Year 1993 appropriation for NAL
was $17,715,000–the same as FY 1992.
9090. Clingerman, Karen; Gleason, S.; Swanson, J. comp.
1991. Animal welfare legislation: Bills and public laws,
1980-1988. USDA National Agricultural Library Quick
Bibliography Series AWIC-8. May. [262 ref]*
• Summary: A revision of the Oct. 1988 edition. Address:
NAL Animal Welfare Information Center, Beltsville,
Maryland. Phone: 301-344-3212.
9091. USDA Agricultural Marketing Service. 1991. Soybean
promotion and research order: Final rule. Federal Register
56(131):31043-31060. July 9.
• Summary: In this document, USDA is publishing the
final order of the SPARC program, which was approved by
Congress on 28 Nov. 1990. This Act is subtitle E of title XIX
of the Food, Agriculture, Conservation, and Trade Act of
1990. It may be cited as the “Soybean Promotion, Research,
and Consumer Information Act.” The Act authorizes the
establishment of a national, industry-funded soybean
promotion and research program. This document gives
full details and definitions concerning the Act. Address:
Washington, DC.
9092. Toufexis, Anastasia. 1991. Playing politics with our
food. Time. July 15. p. 57-58.
• Summary: “While the Food and Drug Administration
reforms labels, the Agriculture Department drags its
feet, thanks to its cozy relations with the meat industry...
‘Everything in nutrition is political...’ Part of the grocery
garble stems from America’s hodgepodge system of food
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regulation. Three federal agencies have jurisdiction. The
FDA oversees all items sold in supermarkets except for meat,
poultry and any products that are more than 2% meat. These
products are monitored instead by the U.S. Department of
Agriculture. Food advertising, meanwhile, falls within the
bailiwick of the Federal Trade Commission... Unlike its
sister regulatory agencies, the USDA is obliged to promote
as well as police agricultural products. Nutritionists are quick
to point out that the department is responsible for regulating
most of the fattier–unhealthier–elements of the diet. But
its mandate to promote the consumption of beef, pork,
dairy products and eggs gets in the way of its concerns for
American health...”
The Secretary of Agriculture is Edward Madigan, a
former Congressman from the Illinois farm belt, who took
office in March 1991 and is strongly committed to food
producers rather than consumers. “The most glaring example
of this bias involves a foiled attempt to revise the USDA’s
dietary guidelines. In 1958 the department introduced its
‘basic four’ food-group chart, which divided food into four
major categories: milk, meat, vegetables and fruits, and
bread and cereals. The groups were quickly branded into the
brain of every American schoolchild as of equal importance.
“But as research into heart disease, cancer and nutrition
proceeded over the past 35 years, the chart emerged as
seriously misleading, more of a political construct than a
guide to healthy eating. It overemphasizes meat and milk–a
credit to the influence of those industries, whose lobbyists
have been active and generous in Washington [DC].
“To better reflect current nutritional knowledge, the
USDA began redrawing the chart three years ago. The result:
the ‘eating-right pyramid.’ While the new guide keeps the
basic four food groups, it dramatically shifts the dietary
balance. Cereals and grains, fruits and vegetables are stressed
by being placed in the broad lower area of the pyramid; meat
and dairy products occupy a narrower upper portion; and fats
and sweets are consigned to the ‘use sparingly’ tip.
“Unhappy with the new geometry, the meat and dairy
industries began pressuring Secretary Madigan to prevent
the pyramid from being publicly disseminated. One month
after he took office, just as the pyramid was going to press,
Madigan caved in... Consumer activists cite other instances
that expose the USDA as industry’s captive. New York
University’s [Marion] Nestle relates how the department
pressed for changes in the language of the 1988 Surgeon
General’s Report on Nutrition and Health, which she helped
write. ‘It was very clear to me that the report was not going
to say “eat less meat.”’ In fact, when the report came out in
1989, it advised the public only to ‘choose lean meats.’”
The 1980s were a decade of deregulation as the
Reagan administration tried to get government off the
back of business. “Industry and government grew cozier.
A watershed occurred in 1984 when Kellogg’s introduced
a new marketing campaign for its All-Bran cereal. The

company actually got the National Cancer Institute to agree
to put a message on its package stating that diets high in
fiber (and low in fat) may reduce one’s risk of cancer. The
FDA was horrified by this implied product endorsement.
Under FDA rules, any product marketed with a claim that it
prevents disease is subject to testing for safety and efficacy
as a drug...
“Before long, food slogans were so out of hand
that individual state regulators felt compelled to step in.
Attorneys from nine states, including New York, California,
Texas and Florida, formed a task force that became known
as the ‘food police.’ They brought dozens of suits against
manufacturers for misleading labels and ads, levied fines and
seized goods...
“Suddenly, the gospel of deregulation lost its allure, and
the idea of uniform national standards came to be regarded as
a form of salvation...
“Congress, prodded by a coalition of 25 consumer and
medical organizations, came up with the 1990 Nutrition
Labeling and Education Act. Faced with a clearly popular
bill, the President felt compelled to go along.”
9093. Dombrowski, Janet E. comp. 1991. Animal wastes:
Environmental aspects, January 1980–May 1991. USDA
National Agricultural Library Quick Bibliography Series
Q.B.-91-125. July. [262 ref]*
• Summary: Includes only English-language publications.
Address: NAL Water Quality Information Center, Beltsville,
Maryland.
9094. Pringle, W. 1991. Soya protein, past experience &
future potential. In: F. Meuser and P. Suckow, eds. 1991.
Soja in Lebensmitteln: Vortraege 2. Hamburger SojaTagung. Berlin: Technische Universitaet Berlin, Institut
fuer Lebensmitteltechnologie und Gaerungstechnologie–
Getreidetechnologie. 171 p. See p. 153-59. [4 ref]
• Summary: Contents: Introduction. Potential uses of soya
bean. Past product launches. Soya product as a foodstuff.
A certain Mr. Robert Whymper was probably the first
person to show Europeans how the functional character of
soya proteins could be exploited. He returned to England
in 1923 after a trip to Japan with a suitcase full of soya
beans and a head full of ideas. He carried out a series
of experiments using soya flour as an ingredient of the
dough in the breadmaking process. This work culminated
in the granting of a British Patent in 1926. The patent
described conditions of unusually vigorous dough mixing
which allowed for the maximum inclusion of air. Very
substantial improvements in the colour of the bread crumb
and the volume and quality of the bread were observed.
We now know that this bleaching and improving effect is
a direct result of a coupled oxidation reaction involving
the lipoxygenase enzyme present in the soya flour. The
breadmaking industry of Europe now uses thousands of
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tonnes of enzyme-active soya flour every year as a bread
improver.
“The work of Whymper and his associates continued
and in the early 1930’s a heat processed full fat soya flour
appeared on the market.”
Henry Ford, a man of vision, initiated the next phase
in the development of soya proteins for human food. In
the early 1950’s [sic, mid-1930s] he put together a team
to work on the isolation of pure protein from soya and the
subsequent spinning of this protein into a stable fibre.”
After his scientific team was disbanded, the expertise was
not lost, for the scientists found places in food companies
and began to look at the use of isolated soya proteins in the
food industry. It is now well established that isolated soya
proteins have functional uses for binding and emulsification,
and for improving nutritional value. “More controversial and
newsworthy was the attempt by the old Ford researchers to
produce textured protein products to simulate meat and other
traditional protein foods. They did this by two processes: (1)
The spinning of isolate into fibres, using technology from
the textile industry; (2) The extrusion of soya bean meal
under conditions of high temperature and pressure... Branded
food products based on these textured soya proteins were
launched on the market in the late 1960s and all during the
decade 1970-1980.”
During the early 1970s the future looked a little bleak
due to the world population explosion, the world energy
crisis (precipitated by OPEC), and the world food crisis
(which was more specifically a protein crisis). The first
World Soy Protein Conference, held in Munich in 1973
with over 1,000 delegates, was a very important affair. “The
U.S. Secretary of Agriculture, Mr. Earl L. Butz, opened the
conference. Senator Hubert Humphrey made a memorable
inspirational address... I was there and I can tell you we all
thought we could make a big impact on the world’s on the
world’s problems by supplying textured soya protein.”
Against this background, many such products were
launched in the U.K. in the mid-1970s by major food
companies. All but Kesp were based on textured soya flour:
1975 Feb.–Mince Savour by Nestle; 1975 May–Country
Meadow by Brooke Bond Oxo; 1976 Jan.–Soya Choice by
Cadbury; 1976 April–Economince by Spillers; 1976 Sept.–
Kesp by Courtaulds (made from spun soy protein fiber).
“All of the products enjoyed real success for a period
of time. In particular Cadbury’s Soya Choice sold well for
about three years in every area of the U.K. Sad to relate,
however, all of them quietly and gradually lost sales and
finally disappeared from the market. It is important to
know why... People did not want a substitute food; this was
a challenge to their security, a threat to the comfortable
familiar world.” The consumers of today have become more
“green.” “It is clear to me, the emotional conditioning that
sees security in the consumption of traditional animal foods
is being replaced by the more logical attitudes of a new

generation. The young people of today want to find ways
to preserve the environment and they have an increased
perception of health problems that may be caused by the
consumption of animal products, especially animal fat. These
and other factors are making vegetarianism more attractive.
“A recent Gallup poll has shown, in the U.K., that 3% of
the total population are vegetarians. A total of 8.5% are either
totally vegetarian or avoid red meat, and 9.3% of children are
vegetarian. Vegetarianism has moved from being a refuge of
cranks to being fashionable.”
A new product popular among yuppies is Quorn, a
textured fungal protein, marketed by ICI and RHM via
Sainsburys and other selected suppliers. Address: The British
Arkady Co. Ltd., Manchester, England.
9095. Rasmussen, Wayne David. 1991. Farmers,
cooperatives, and the USDA: A history of Agricultural
Cooperative Service. Washington, DC: U.S. Department of
Agriculture. xii + 292 p. July. Illust. No index. 22 cm. Series:
Agricultural Information Bulletin No. 621 [97 ref]
• Summary: Contents: Preface. Foreword, by Randall E.
Torgerson, Administrator, ACS, USDA. 1. Agricultural
cooperatives–What and how: Defining agricultural
cooperatives (definitions, principles), types of agricultural
cooperatives (early cooperatives, production cooperatives,
marketing cooperatives, purchasing cooperatives, mixedtyped cooperatives, cooperatives in other nations), need for
cooperatives, role of cooperatives, cooperatives today, role of
government, Agricultural Cooperative Service vision.
2. American cooperation in the beginning: From
settlement to the Civil War (American Indian agriculture,
Jamestown and Plymouth, other pioneer efforts, butter and
cheese cooperatives), Civil War and agricultural revolution
(National Grange, Cooperative Coopers of Minneapolis
[Minnesota], Farmers Alliance, National Farmers Union,
American Society of Equity, commodity and independent
cooperatives, fruit and vegetable marketing associations), a
continuous thread. 3. Early federal work with cooperatives:
Benign neglect, research work begins, Federal Farm Loan
Act, postwar (World War I) reorganization of cooperative
work.
4. Farm depression, cooperatives, and Capper-Volstead:
Farm depression, building farmer cooperatives, cooperatives
and antitrust (need for legislation, forces for legislation),
Capper-Volstead Act of 1922. 5. Cooperative Marketing Act.
of 1926: Division of Agricultural Cooperation, pressure for
legislation for cooperative work, Cooperative Marketing Act
of 1926, Division of Cooperative Marketing organizes.
6. Federal Farm Board and Farm Credit Administration,
1929-1953: Federal Farm Board, Farm Credit
Administration, USDA and farmer cooperatives, 19391953. 7. Independence, change and challenge–1953-1969:
Agriculture’s changing face, independence for FCA and
FCS, Farmer Cooperative Service organizes, challenges of
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the 1950s, decade of the 1960s. 8. Good times for farming–
the 1970s: Changing administrations and organizations,
strengthening cooperatives in the 1970s, toward a new
decade.
9. Farm depression and recovery- The 1980s:
Administration: Cooperative support cools, Agricultural
Cooperative Service organizes, helping cooperatives survive
a Depression decade, recovering from the decade. 10.
Agricultural Cooperative Service–Today and tomorrow: A
future for cooperatives, ACS and the cooperative community,
working with federal agencies, rural development
opportunities, state universities and experiment stations,
educating industry and the public, tomorrow’s problems,
looking to the future, and a few final thoughts.
Appendixes: A. Agricultural Cooperative Service: A
chronology. B. Capper-Volstead Act. of 1922. C. Cooperative
Marketing Act of 1926. D. Agricultural Fair Practices Act. of
1967.
E. Number of farmer cooperatives, memberships,
and farms [1913-1989]. The number of co-ops increased
from 3,099 in 1913 to a peak 12,000 in 1930, had fallen to
9,345 in 1960, and was 4,799 in 1989. Total memberships
increased from 651,186 in 1915, reached a peak of 7.7
million in 1956, and had fallen to 4.1 million in 1989.
F. Farmer cooperatives business volume [1913-1989].
The gross volume [sales] of farmer cooperatives increased
from $310.3 million in 1913, rose to a peak of $101,479.2
million in 1981, and had fallen to $85,501.8 million in 1989.
The net business volume [profits] of farmer cooperatives rose
from $8,147 million in 1951 to a peak of $71,534 million
in 1981, and had fallen only slightly to $71,109.5 million in
1989.
Appendix: A. Agricultural Cooperative Service: A
chronology. 1867–National Grange, first general farmers’
organization to sponsor cooperatives, organized by a USDA
employee.
1913 May 1–T.N. Carver was appointed as collaborator
to organize the Rural Organization Service, which was in the
USDA but was financed by the private General Education
Board.
1913 May 16–Office of Markets, which included studies
of cooperative marketing and distribution, established within
the Rural Organization Service, with Charles J. Brand as
chief.
1913–T.N. Carver, in article in USDA Yearbook, urged
cooperation among farmers and in rural communities.
1914 May 8–Smith-Lever Act establishing the
Cooperative Extension Service, approved (38 Stat. 372).
1914 Oct. 15–Clayton Antitrust Act approved.
1915 July 1–Office of Markets merged with Rural
Organization Service as the Office of Markets and Rural
Organization (38 Stat. 1087).
1916 July 17–Federal land banks established by Federal
Farm Loan Act (39 Stat. 360).

1917 July 1–Office of Markets and Rural Organization
redesignated as the Bureau of Markets (39 Stat. 1162).
1921 July 1–Bureau of Markets and Bureau of Crop
Estimates combined as Bureau of Markets and Crop
Estimates, with a Division of Cooperative Relations (41 Stat.
1341).
1922 Feb. 18–Capper-Volstead Act, giving cooperatives
certain exemptions from antitrust laws, approved (42 Stat.
388).
1922 July 1. Bureau of Markets and Crop Estimates was
combined with the Office of Farm Management and Farm
Economics to form the Bureau of Agricultural Economics,
with a Division of Agricultural Cooperation (42 Stat. 5311).
1925 Jan.–American Institute of Cooperation organized.
1926 July 2–Cooperative Marketing Act approved.
It established the Division of Cooperative Marketing in
the Bureau of Agricultural Economics, which transferred
functions of the Division of Agricultural Cooperation to it
(44 Stat. 802).
1935 May 11–Rural Electrification Administration
established.
1953 Dec. 4–The Cooperative Research and Service
Division, formerly part of the Farm Credit Administration,
became Farmer Cooperative Service (FCS), reporting to
the Assistant Secretary of Agriculture for Federal-States
Relations.
1954 April 13–Joseph G. Knapp, who had been acting
administration of Farmer Cooperative Service since its
establishment, was named administrator.
1966 Sept. 1–David W. Angevine became administrator
of FCS, replacing Joseph Knapp who retired on 2 July 1966.
1977 Dec. 23–Farmer Cooperative Service combined
with Economic Research Service and Statistical Reporting
Service to form Economics, Statistics, and Cooperative
Service (ESCS). The new agency reported to the Assistant
Secretary for Economics and Policy Analysis.
1980 Sept. 17–Secretary of Agriculture Bob Bergland
established the Agricultural Cooperative Service (ACS) as
an independent agency under the Assistant Secretary for
Marketing and Transportation Services.
1980 Oct. 1–ACS formally began operations with
Randall E. Torgerson as administrator.
Soy is mentioned occasionally in passing, as on p. 245.
Wayne Rasmussen was born in 1915. Note: A positive
review of this book appeared in 1992 in the American J.
of Agricultural Economics 74(3):843-45. Aug. Address:
Agricultural historian, USDA.
9096. Shurtleff, William; Aoyagi, Akiko. comps. 1991.
Bibliography of soy sprouts: 655 references from 3rd century
A.D. to 1991, extensively annotated. Lafayette, California:
Soyfoods Center. 185 p. Subject/geographical index. Author/
company index. Language index. Printed July 12. 28 cm.
[655 ref]
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• Summary: This is the most comprehensive bibliography
ever published on soy sprouts. It is also the single most
current and useful source of information on this subject
available today, since 71% of all references (and most of
the current ones) contain a summary/abstract averaging 172
words in length.
This is one of more than 40 bibliographies on soybeans
and soyfoods being compiled by William Shurtleff and Akiko
Aoyagi, and published by the Soyfoods Center. It is based
on historical principles, listing all known documents and
commercial products in chronological order. It features: 27
different document types, both published and unpublished,
every known foreign language publication on the subject,
extensive translations of many Japanese and European
works, and many original interviews Thus it is a powerful
tool for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 17 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the first
author’s first name (if given).
It also includes details on 40 commercial soy sprout
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 510-283-2991.
9097. Johannes, Kenlon. 1991. [Soy-diesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
Sept. 13. p. 1.
• Summary: This newsletter is now mailed to 130 people.
“The Delta Center Field Day, Sept. 5, near Portageville
[Missouri], was well attended. We served over 3,000
donuts and answered a lot of questions. The soybean oil
powered pick-up was a big hit. It drew a lot of attention
from [soybean] producers, politicians, media and the general
public. For your information, it does run on 100% soybean
oil ‘energized,’ so to speak, by methanol.
“Because of the popularity of the soy-diesel pick-up,

Ken Schneeberger has informed me that it will be available
for limited use by us at certain events. We are working on
getting it to the Missouri Farm Bureau meeting, Governor’s
conference on Ag at Tan-Tar-A, AFBF meeting in Kansas
City, and others. The pick-up was originally only to be used
as the working vehicle for the [University of Missouri] Ag
Experiment Station. Remember this project may not have
been possible without the new national checkoff.
“The MSA Executive Committee met via teleconference
call Wednesday morning, Sept. 11. Discussions were
centered around finances, cash flow, and two new projects
to be submitted to the American Soybean Association as
State Coordination Contracts funded by the U.S.B. [USB].
One bio-diesel (esterified soybean oil) and one on SoyMark
Soy Oil promotion and identification. An additional project
requesting assistance on Soybean Digest Inserts funding was
also sent to ASA.
“Office moving date is scheduled for next Thursday,
Sept. 19.”
Note: This is the earliest document seen (May 2007) that
mentions Kenlon Johannes, the key pioneer in introducing
soy diesel and biodiesel to the United States. Address:
Jefferson City, Missouri.
9098. Liu, Keshun; Markakis, Pericles. 1991. Aqueous
ethanol extraction of soybean trypsin inhibitors and
characterization of a calcium-sensitive fraction. J. of Food
Biochemistry 15(3):159-68. Sept. [13 ref]
• Summary: “The trypsin inhibition by an 85% aqueous
ethanol extract of soybeans was shown to have many
similarities to that exhibited by long chain fatty acids and
their acyl CoA esters, in terms of concentration dependence,
time dependence and susceptibility to Ca++ suppression.
The heat-stable and hexane-extractable inhibitor in the
extract was thus referred to as the Ca++-sensitive fraction,
in contrast to classic proteinaceous inhibitors. Tempeh
fermentation increased the antitryptic activity of the 85%
ethanol extract.” Address: 1. Dep. of Food Science and
Technology, The Univ. of Georgia, Georgia Agric. Exp.
Stations, Griffin, Georgia 30223; 2. Dep. of Food Science
and Human Nutrition, Michigan State Univ., East Lansing,
Michigan 48824-1224.
9099. Soyatech, Inc. 1991. Soya Bluebook ‘91. Bar Harbor,
Maine: Soyatech. 264 p. Sept. Comprehensive index.
Advertiser index. 28 cm.
• Summary: With this issue, the Soya Bluebook moves to
a larger format (28 cm or 11 inches high, from the previous
22 cm or 9 inches)–thus reflecting the publication’s growing
success. In the comprehensive index of companies and
categories, companies are shown in regular type, advertisers
in bold type, categories in italics, and tables or graphs in
italics, followed by either (T) or (G).
Contents: Organizations and government agencies:
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Country index, complete listings, A-Z, by country. Soybean
processors [crushers] and manufacturers of soy-based
products: White pages (index of products, companies listed
by products offered), catalog pages (product specification
sheets), yellow pages (country index, complete listings,
A-Z, by country). Guide to: Equipment, supplies and
services: White pages (index of products, companies listed
by products offered), catalog pages (product specification
sheets), yellow pages (country index, complete listings, A-Z,
by country).
Soya statistics: Index to tables and graphs, tables
and graphs. Soya reference: Soya glossary, standards and
specifications, soya technical charts and tables. Indexes.
On the cover is a stylized white dove, holding a green
soybean plant (like an olive branch), flying above a color
photo of planet Earth, all against a blue background.
Address: 318 Main St., P.O. Box 84, Bar Harbor, Maine
04609. Phone: 207/288-4969.
9100. Stone, Kathy. 1991. Edamame: Fairmont firm grows
and exports this soybean that is a favorite snack in Japanese
bars and restaurants. Minnesota Enterprise. Sept. p. 12-13.
• Summary: Last year the Japanese ate 171 million pounds
of edamame. The green vegetable soybeans are catching
on in the United States and Jameson-Williams, a farm
management firm in Fairmont, Minnesota, owned by James
Lambert, is at the forefront of this agricultural export. The
company employs 10 full time and 50 seasonal employees
and had 1990 sales of $2.5 million.
The San Francisco (California) branch office of Japan’s
Nishimoto Trading Co. is the buyer of Jameson-Williams’
edamame. Nishimoto is an importer and wholesaler of
processed foods for Japan. Eiji Watanabe is the trading
company’s general manager.
“Duaine Flanders, technical services manager of the
Agriculture Utilization Research Institute (AURI) in Morris,
worked with the company to develop the technical expertise
needed to process and handle edamame.”
“With the help of a $50,000 matching grant from the
Mid-America Agri-Trade Council (MIATCO), supported by
the federal Foreign Agricultural Service, Jameson-Williams
will be able to intensify promotion of its edamame knowhow in Japan and Australia.”
A photo shows James Lambert with Mike Nishihara
(president) and Eiji Watanabe (general manager) of
Nishimoto Trading Co.
9101. McCarthy, Susan. 1991. USDA’s Plant Genome
Research Program. ALIN–Agricultural Libraries Information
Notes (Beltsville, Maryland) 17(10):1-10. Oct. 1.
• Summary: This program includes a “Soybean Species
Database.” The program’s logo appears on page 1. Address:
Coordinator, Plant Genome Data and Information Center.

9102. Britton, Constance J. 1991. Re: The Ohio Agricultural
Experiment Station (OAES), the Ohio Agricultural Research
and Development Center (OARDC), and the ESO series.
Letter to William Shurtleff at Soyfoods Center, Oct. 9–in
reply to inquiry. 2 p. Typed, with signature on letterhead.
• Summary: “The Ohio Agricultural Experiment Station
(OAES) was founded in 1882 in Columbus, moved to
Wooster in 1892, and changed its name to Ohio Agricultural
Research and Development Center (OARDC) in 1965. Thus,
publications before 1965 were issued by the OAES and after
1965 by the OARDC. Just to further confuse matters, in
1982 the OARDC merged with the Ohio State University;
before that date we were an independent state agency. This
didn’t really affect our publications, except that OSU started
appearing on our documents after 1982.
“The ESO series is not used by the OAES or the
OARDC. It is a departmental series from the Department
of Agricultural Economics and Rural Sociology, College
of Agriculture, Ohio State University. “ESO” stands for
“Economics and Sociology Occasional” papers, though
usually ESO series is all that appears on the first page. These
are separate monographs so there are no page numbers for
the articles.” For details, try contacting the Agricultural
Economics Library at the Ohio State University.
The OAES or the OARDC would be the corporate entity
issuing the Animal Science Mimeograph Series, Ohio Dairy
Day, as well as the Research Bulletin, Research Circular, etc.
Address: Librarian, OARDC, 1680 Madison Ave., Wooster,
Ohio 44691-4096. Phone: 216-263-3773.
9103. Duke, James A. 1991. Research on biologically active
phytochemicals in soybeans (Interview). SoyaScan Notes.
Oct. 21. Conducted by William Shurtleff of Soyfoods Center.
[2 ref]
• Summary: In addition to his FNF (Father Nature’s
Farmacy) database (See article by R. Leviton, East West,
Oct. 1991), Dr. Duke also has a bibliographic database,
produced with K.K. Wain, named “Medicinal Plants of the
World,” which has folk medicinal uses of plants in nonWestern literature; it became inactive in Sept. 1981, and
another named BAP (Biologically Active Phytochemicals),
which has more than 3,000 entries for biologically active
compounds in various plants. The BAP database will be
published by CRC Press in Boca Raton, Florida. One
important source of information for BAP is Martindale’s
Extra Pharmacopoeia (28th ed., Pharmaceutical Press,
London, 2,205 p., 1982). Dr. Duke has found 400 such
phytochemical compounds. BAP would show, for example,
that the most concentrated source of tryptophan (recently
outlawed by the FDA) are the seeds of the evening primrose.
And dandelion flowers have the highest lecithin content,
higher than soybeans. He hopes to make the latter database
interactive with FNF; now you have to look things up
manually on the two databases. The interaction is full of
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surprises. Dr. Duke has compiled all three of these databases
himself, with his own fingers. Born in Alabama, he speaks
with a gentlemanly southern accent.
Another excellent database for finding the biologically
active substances, ethnomedical, or chemopreventives in
plants is the University of Chicago’s NAPRALERT, which
takes its data only from original publications, mostly from
hundreds of scientific journals. Every bit of data is tied to the
primary source, never to the secondary compiler (as in many
entries in FNF). Massive amounts of scientist years have
gone into its preparation.
Biologically active compounds found in 776 gm
soybeans include the following (amounts are given
where known): “295 mg acetyl-soyasaponin-A-4, 113
mg 5’-O-acetyl daidzin, 113 mg 6-O-acetyl genistein,
390 mg adenine, allantoin, beta-amyrin, 662 mg ascorbic
acid, biochanin, 585 mg biotin, 12 mg boron, 388 mg
BBI (Bowman-Birk Inhibitor), caffeic acid, campesterol,
8 mg beta-carotene, chlorogenic-acid, chlorophyll, 1942
mg choline, 1 mg coumestrol, 256 mg daidzein, 6318
mg daidzin, ferulic-acid, 49 g fiber, 0.3 mg folacin,
formononetin, 30 mg genistein, 10 g genistin, glucuronicacid, 10.8 g inositol-hexaphosphate [phytic acid], 7.8 g
isoflavones, 388 mg KTI (Kunitz Trypsin Inhibitor), 19 g
lecithin, 11 g alpha-linoleic-acid, 9 mg pantothenic acid,
pectin, phytic-acid, 777 mg protease inhibitors, 6 mg
pyridoxine, 777 mg rotenoids, 39 g saponins, 1 mg selenium,
699 mg beta-sitosterol, 935 mg soyasapogenin, stigmasterol,
109 mg gamma-tocopherol, 56 mg trigonelline, etc. It should
be noted that the numbers above are calculated maxima.”
A search of his “Medicinal Plants of the World”
database (Sept. 1981) shows that soybeans are or have been
used medicinally in China to treat the following symptoms/
diseases or for the following medicinal properties (listed
alphabetically; Most information from: Li Shih-Chen. 1973.
Chinese Medicinal Herbs. San Francisco: Georgetown
Press): “Abortion, ague, alcoholism, anodyne, antidote for
aconite or centipede or croton, antivinous, anus, apertif,
ascites, ataxia, blindness, bone, bugbite, burn, carminative,
chestcold, chill, circulation, cold, complexion, decongestant,
diaphoretic, diuretic, dogbite, dysentery, dyspnea, eczema,
edema, enuresis, feet, fever, halitosis, headache, hematuria,
impotence, intoxication, kidney, labor, laxative, leprosy,
malaria, marasmus, marrow, melancholy, metrorrhagia,
nausea, nervine, ophthalmia, pile, pregnancy, preventive
(abortion) puerperium, refrigerant, resolvent, rheumatism,
scald, sedative, skin, smallpox, snakebite, sore, splenitis,
splinter, stomach, tinea, venereal, vertigo, vision.” Uses in
other parts of the world include: Cancer, and cyanogenetic,
shampoo (USA), diabetes (Turkey), soap (Asia), stomach
problems (India). Address: USDA Germplasm Services
Lab., ARS Building 001, Room 133, BARC-West, 10300
Baltimore Ave., Beltsville, Maryland 20705-2350. Phone:
301-344-4419.

9104. Leviton, Richard. 1991. The duke of herbs [Dr. James
A. Duke of USDA]. East West. Sept/Oct. p. 66-72, 74, 76.
• Summary: Dr. James A. Duke, age 62, of the USDA, has
been finding scientific validation for botanical remedies for
25 years. He is one of the country’s leading experts on the
medicinal uses of plants. The author of ten botanical manuals
and 200 scientific papers, he is both an ethnobotanist (who
combs the anthropological literature of native peoples for
clues about traditional plant uses) and an economic botanist
(who finds new ways to use plants profitably). His unique
computerized database of plants with medicinal qualities
(these plants are called phytomedicals; the database is
called Father Nature’s Farmacy or FNF) contains more than
20,000 records. His job, officially, is to assess marginal
economic plants for their phytochemistry and potential
benefits for U.S. agriculture. He owns a personal 6-acre
Herbal Vineyard, 20 miles southwest of Baltimore, where
he conserves and cultivates phytomedicals. He advocates
solving the problem of global warming from the greenhouse
effect by reforestation of 100 million acres with medicinal,
pesticidal, and energy-producing crop plants. They would tie
up enough carbon dioxide to halt its increase and retard or
nullify greenhouse warming. 2,000 million acres in oil palms
could provide us with enough oil (50 billion barrels), which,
if properly converted to diesel fuel, could satisfy the world’s
energy needs renewably. When petroleum hits $50 a barrel,
plant-derived fuel alcohol will become competitive.
Born in 1929 near Birmingham, Alabama into a “very
poor” farm family, he soon became a self-taught botanist.
Since that time, his favorite retreat has been the woods. He
earned his PhD from the Univ. of North Carolina at Chapel
Hill, was drafted into the Army, then worked for 3 years at
the Missouri botanical gardens, where he immersed himself
in the tropical ethnobotany of Peru and Panama. In 1963
the USDA hired Duke to study the tropical plants of Puerto
Rico. Starting in 1965 he lived for 30 months in Panama,
living with the native people, eating their plants and taking
their medicines. From 1977-82 he worked for the National
Cancer Institute (NCI) studying botanical cancer cures. He
is married and his office is right across the street from the
USDA National Agricultural Library in Beltsville, Maryland.
Why don’t pharmaceutical companies sell more natural
medicinal plant compounds? Because they cannot be
patented and made proprietary; they belong to the people.
“I lament that our government has abandoned the herbal
alternatives for the pharmaceutical firms and their synthetics.
I urge our government to sponsor research into safer,
cheaper, natural herbal alternatives,” Duke wrote in 1987.
“The wave of the future in medicine should be prevention.”
The NCI now has an exciting program to prevent cancer;
they will be telling people about such chemopreventives as
estrogenic compounds in soybeans.
Dr. Duke’s address: USDA Germplasm Services
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Lab., ARS [Agricultural Research Service] B-001 R-133,
Beltsville, Maryland 20705. Phone: 301-344-4419.
Four different color photos show Jim Duke with plants.
Address: 111 Lake Shore Drive / Goshen, RR 1, Box 322B,
Williamsburg, Massachusetts 01096.
9105. United States Congress. Senate. Committee on
Agriculture, Nutrition, and Forestry. Subcommittee on
Agricultural Research and General Legislation. 1991.
Reducing foreign material limits in official soybean
standards: Economic and competitive impacts. Hearing
before the Subcommittee on Agricultural Research and
General Legislation of the Committee on Agriculture,
Nutrition, and Forestry, United States Senate, 102nd
Congress, 1st session, on a proposal by the Federal Grain
Inspection Service to reduce the tolerance for foreign
material in the U.S. standards for soybeans, Oct. 29, 1991.
Washington, DC: U.S. G.P.O. Supt. of Docs, Congressional
Sales Office. iii + 62 p. 24 cm. Govt. Doc. No: Y 4.Ag 8/3:S.
hrg.102-569.
• Summary: “First session on: A proposal by the Federal
Grain Inspection Service [FGIS] to reduce the tolerance for
foreign material in the U.S. standards for soybeans.”
Contents: Prepared statement by Hon. Thomas A.
Daschle, a U.S. Senator from South Dakota. Chronological
list of witnesses (8 witnesses). Appendix.
Senator Daschle, who has a deep personal interested
in this subject, stated in part (p. 1): “In February of
1990, hearings were held to help design the grain quality
provisions of the 1990 farm bill. At that time Gary Riedel, a
farmer from Missouri, testifying on behalf of the American
Soybean Association, presented a forceful plea for reducing
the foreign material limits in the soybean grades. Mr. Paul
Vervaeke, speaking on behalf of the European oilseed
processors, stated that Europe had no desire to receive
foreign material in soybeans purchased from the United
States. As he said, there is already a sufficient supply of
foreign material already available in Europe. Soybean
foreign material was not the subject of those hearings.
However, the presence of foreign material was cited as an
example of a serious marketing quality problem for U.S.
soybeans that could and should be remedied.”
Note: American Soybean Association, its member
producers, and foreign customers all want a reduction in
foreign material in U.S. soybeans–and they have been saying
this for 50+ years! Address: Washington, DC.
9106. Johannes, Kenlon. 1991. [Soy diesel pickup truck].
SoyNotes: A Newsletter for MSA and MSMC Board Members
(Missouri). Nov. 26. p. 1.
• Summary: “With all the activity around the MSMC soy
diesel pickup, I could do an entire SoyNotes about the
interest the University [of Missouri at Columbia] owned
vehicle has generated at events Tom and I have attended.

It has taken up a lot of our time but it has been worth
it. Promoting esterified soybean oil could be a full-time
position... We have been fortunate that the university has
allowed us to use the vehicle on a limited basis. I have
included the brochure we developed on the project and a
couple of news articles.
“The pickup was a hit last week at the New Uses
Council Convention in Kansas City. The Associated Press
story came from that event. Ken Schneeberger and I took
Mr. Duncan, one of [USDA] Secretary Ed Madigan’s top
aides, to the airport during the convention to help ensure
the Secretary’s knowledge of the vehicle. Bill Ayres of
Interchem, the company esterifying the soy oil, announced
the company will be assembling a 2,000,000 gallon a year
plant in the Kansas City area soon.
“While driving the pickup back to Jefferson City from
Kansas City, I stopped at Hardees in Concordia. A local
farmer saw the pickup and asked me about it. He then asked
me to go with him to the local newspaper for a story and a
picture and to the local elevator for a visit. The manager and
the farmers were very upbeat and supportive of the project.
“Tom [Verry] then took the pickup to the Illinois
Bean Booster training day and the IL Soy Conference in
Springfield [Illinois, the state capital] last weekend. I sent
Tom there to analyze Illinois’ volunteer training program
and annual conference, but he and the pickup became an
important part of their educational program and he ended
up giving many media interviews and answering a lot of
questions. All were supportive of the effort.
“As we attend and sponsor other events this winter, I
will do my best to get the University’s permission to use the
vehicle for them.
“Next Wednesday, December 4, I will be at St. Louis
Lambert Airport where Mayer Schoemel will announce a
joint project testing a 20% esterified soybean oil / 80% diesel
fuel blend in certain airport vehicles.
“Gunnar Lynum has several companies very interested
in the SoyMark. Grocery store bakeries are the most
interested.”
Note: This is the earliest document seen (May 2007)
stating that Interchem is making soy methyl esters–although
that term is not mentioned. Address: Jefferson City, Missouri.
9107. Gavett, Earle E. 1991. Alternative diesel fuels from
oilseeds. Paper presented at Annual Agricultural Outlook
Conference, USDA, Washington, DC, Dec. 4. 5 p. [3 ref]
• Summary: In a barrel of crude oil, U.S. refiners recover
about 37% of the total as gasoline, 17% as diesel fuel, 4% as
jet fuel, and the remaining 42% as miscellaneous products,
mainly heavy residual oil.
Each year, the United States uses about 50 billion
gallons of diesel fuel. Of this, 3 billion gallons (6%) are
used on farms to power tractors, combines, trucks, and other
farm equipment. Most of the remainder is used to move
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commercial goods and people by truck, rail and barge.
The Clean Air Act (CAA) Amendments of 1990
“include a number of provisions that affect diesel fuel. These
provisions can have a significant impact on farming and the
entire agribusiness sector. I will address them as they appear
in the Act.”
Sec. 217. Diesel fuel sulfur content. It must be
dramatically reduced by 1 Oct. 1993. Sulfur dioxide is one
of the main elements in smog. Sec. 222. Nonroad engines
and vehicles. Sec. 229 Clean fuel vehicles (includes gasoline,
diesel fuel, and alternative fuels such as methanol and
ethanol for diesel engines).
Sec. 231. Ethanol substitute for diesel (Also vegetable
oils as substitutes for diesel). “During the late 1970s and
early 1980s a significant effort was undertaken by USDA,
with help from DOE and some land grant institutions, to
develop alternative fuels for diesel engines. We believed
farmers could produce their own fuel.” Early efforts using
unmodified vegetable oil were unsuccessful. Then came a
key development. “With limited USDA funding, University
of Idaho researchers developed a process where vegetable
oil (rapeseed oil) is reacted with an alcohol (methanol)
in the presence of a catalyst (potassium hydroxide). This
process is called transesterification. Esterifying rapeseed oil
results in a highly acceptable diesel fuel substitute that we
can call Biodiesel. Only limited quantities of Biodiesel are
produced in this country at small pilot scale facilities such as
at the University of Idaho. The information was shared with
Austria. Discusses the growing use of biodiesel in Austria.
Note: This paper was also used as a news release on 4
Dec. 1991. Address: Consultant and Former Director, Office
of Energy, USDA.
9108. National Center for Agricultural Utilization Research.
1991. Regional Lab gets new identity as National Center
(News release). 1815 N. Univ. St., Peoria, Illinois 61604. 2 p.
Dec. 28.
• Summary: “Peoria, Illinois, Dec. 29–The U.S. Department
of Agriculture’s Northern Regional Research Center
officially became the National Center for Agricultural
Utilization Research today with the unveiling of a sign
bearing the new name.” The 50-year-old center acquired its
new identity in part through the efforts of Representatives
Robert R. Michel and Edward Madigan, both Republicans
from Illinois, who worked to amend the 1990 Farm Bill
to make the Peoria facility the first national agricultural
utilization research center in the United States. Richard
Dunkle, the center’s director, said “the three main objectives
of the National Center for Agricultural Utilization Research
will be increasing competitiveness of U.S. agriculture in
domestic and foreign markets through development of new
products and uses; developing methods to use crop materials
as renewable resources; and enhancing food quality and
safety.” Address: Peoria, Illinois.

9109. Bigwood, Douglas. 1991. USDA’s Plant Genome
Database–Collaborative efforts continue. Probe: Newsletter
of the USDA Plant Genome Research Program 1(3/4):11-12.
Fall/winter.
• Summary: “The wheat, soybean, and pine groups have
banded together and contracted with Lawrence Berkeley
Laboratories (LBL) to provide them a database design.”
Address: Database Manager, Plant Genome Data and
Information Center, National Agricultural Library, USDA,
Beltsville, Maryland.
9110. Conlon, Michael. 1991. Focus on food use could
increase soybean sales to Japan. AgExporter (USDA, FAS).
Dec. p. 12-13.
• Summary: “Japan is the world’s largest market for
soybeans, importing around 4.68 million metric tons in
1990. While most soybeans are crushed for meal and oil or
processed into soy protein and soy sauce, there is another
usage–direct food use–that offers potential for growing U.S.
sales.
“While the volume of soybean imports for crushing to
make meal and oil has stayed relatively unchanged over the
past several years, soybean imports for human consumption
have increased steadily from 827,000 metric tons in 1980 to
1.2 million tons in 1990, an increase of 45 percent. No other
country imports such a large quantity of soybeans for food
use.”
“The U.S. share of the food-use soybean market is
around 75 percent, with exports to Japan increasing 17
percent since 1985.
“Domestic production limited: Despite government
programs designed to increase domestic production, soybean
area planted in Japan has declined in recent years because
growers are interested in more lucrative crops such as
vegetables and flowers. As a result, Japan has had to import
soybeans in order to meet the demand.
“About three-fourths of Japan’s soybean imports, or
around $900 million worth, come from the United States,
translating into an important and steady market for U.S.
soybean growers. Also, there are no tariffs or duties to
hinder imports of soybeans, making the market even more
attractive.
“... Japan is the world’s largest buyer of food-quality
soybeans, which are used for a variety of Japanese foods.”
A brief description is given of tofu (the most popular food
in Japan made from soybeans), miso, and natto. “In 1989,
42% of soybeans for food use [in Japan] went into tofu, 14%
went into miso, 8% went into natto and 36% went into other
soybean products. The demand for soybeans used for direct
consumption is increasing approximately 3% per year for
tofu and miso and about 7% for natto.”
Today about 25% of the soybeans used in Japan go for
food use while the rest is crushed for oil and meal.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3111
“According to the American Soybean Association
(ASA), the varietal soybeans in demand in Japan have an
estimated farm gate value in the United States of $1-3 per
bushel above crushing beans. This could represent added
returns to U.S. soybean producers of up to $55 million per
year.”
A graph shows the number of metric tons, from 1980 to
1990, used for crushing soybeans and for food-use soybeans.
Address: Oilseeds and Products Div, FAS.
9111. National Center for Agricultural Utilization Research.
1991. National Center for Agricultural Utilization Research,
Peoria, Illinois. Peoria, Illinois: NCAUR. 12 p. Dec.
Unpublished typescript.
• Summary: This organization was named the Northern
Regional Research Center prior to Dec. 1991. Contents:
Introduction: Purpose and mission of NCAUR, historical
(it was established by an Act of Congress in 1938 and the
building was dedicated in Oct. 1939; penicillin production
methods, USDA’s Agricultural Research Service (ARS)
culture collection, development of soy-based foods).
NCAUR research program: Bioscience, food and fiber
science, industrial products science, crop protection science
(pheromones, encapsulation of chemical herbicides and
insecticides in a starch matrix), science of natural toxins,
NCAUR in the twenty-first century.
Talk with Linda Cooke, Information Div., NCAUR.
1992. Nov. 16. The Southern and Eastern Regional Research
Centers have not changed their names. The only national
center is in Peoria. Address: Peoria, Illinois.
9112. National Center for Agricultural Utilization Research.
1991. NCAUR mission statement and research units. Peoria,
Illinois: NCAUR. 6 p. Undated. Unpublished typescript.
• Summary: Four goals are identified, such as “Developing
environmentally acceptable value-added products and
uses from agricultural commodities and their byproducts.”
Three approaches are outlined “To facilitate and accelerate
commercialization of promising products and technology
emanating from the center’s R&D program.”
The organization is divided into 11 research units:
Bioactive constituents research unit (Richard G. Powell,
research leader). Biopolymer research unit (Richard V.
Greene). Fermentation biochemistry research unit (Rodney
J. Bothast). Food physical chemistry research unit (Edward
B. Bagley). Food quality and safety research unit (Timothy
L. Mounts). Microbial properties research unit (Cletus P.
Kurtzman). Mycotoxin research unit (John L. Richard). New
crops research unit (Robert Kleiman). Oil chemical research
unit (Marvin O. Bagby). Phytoproducts research unit
(Kenneth Eskins). Plant polymer research unit (William M.
Doane). Analytical chemistry support unit (James F. Cavins).
Address: Peoria, Illinois.

9113. Ralston Purina Company. 1991. Annual report to
shareholders. St. Louis, Missouri. 39 p.
• Summary: Net sales for the year ended Sept. 30,
1991, were $7,375,800,000, up 3.9% over 1990 sales
of $7,101,400,000. Net earnings for the year were
$391,900,000, down 1.2% from 1990 earnings of
$396,300,000.
Page 7 gives details on Protein Technologies
International, “the world’s leading producer of dietary soy
protein, fiber food ingredients and polymer products... Sales
and operating profits were below the prior year principally
because of lower export sales volume [particularly to the
Soviet market].”
“In a recent significant development, the United States
Department of Agriculture, in response to our petition, has
dropped the so-called ‘qualifier’ label requirement for meat
packaging. The qualifier required the statement ‘contains
soy protein’ on the front label of processed meat products
when our products were used... Also, the U.S. Food and
Drug Administration in November, 1991, in response to our
petition, recommended the modification of methodology
for measuring protein quality as part of overall labeling
regulation changes.”
Photos show the following PTI products: Pro-Cote 400
Soy Polymer, Fibrim 1250 Soy Fiber, Supro 500E Isolated
Soy Protein, ProPlus 500F Vegetable Protein Product, and
Nurish 3000 Protein.
Page 17 gives business segment financial information.
Sales of consumer soy protein products grew from $221.6
million in 1989, to a record $261.8 million in 1990, dropping
slightly to $255.0 million in 1991. Address: Checkerboard
Square, St. Louis, Missouri.
9114. Shoemaker, Randy C. 1991. Soybean Genome
Database project enters new phase of development. Probe:
Newsletter of the USDA Plant Genome Research Program
1(3/4):14. Fall/winter.
• Summary: “After months of discussion and planning by
the soybean team, the early stages of initiating a working
prototype database are now underway. A version of the
model should be ready for demonstration by late March
1992.” Participants in the soybean GDB project and the
wheat GDB project are working with people at Lawrence
Berkeley Laboratory’s Genome Computing Group to develop
a relational database suitable for Sybase (a commercial
software product for relational databases). “Every effort
will be made to create a ‘fused’ database design that will
meet the requirements of a wide variety of plants... These
ideas and organizational formats were presented to the Plant
GDB Project leaders at the Plant Genome Database Design
Conference held in conjunction with the Third International
Congress of Plant Molecular Biology, in Tucson, Arizona.”
Some are calling this new field “computational molecular
biology.” Address: Research Geneticist, Field Crops
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Research Unit, Iowa State Univ., ARS, USDA.
9115. Brandon, David L.; Bates, A.H.; Friedman, M.
1991. ELISA analysis of soybean trypsin inhibitors in
processed foods. In: M. Friedman, ed. 1991. Nutritional and
Toxicological Consequences of Food Processing. New York:
Plenum Press. 541 p. See p. 321-37. [44 ref]
• Summary: “New monoclonal antibody-based
immunoassays can measure low levels of the soybean
Kunitz trypsin inhibitor (SKI) and the Bowman-Birk trypsin
and chymotrypsin inhibitor (BBI) in processed foods. The
enzyme-linked immunosorbent assay (ELISA) was used to
measure the inhibitor content of soy concentrates, isolates,
and flours, both heated and unheated...” Some residual
trypsin inhibitor was found to remain after processing the
in production of a soy-based infant formula. Address: Food
Safety Research Unit, USDA Agricultural Research Service,
Western Regional Research Center, 800 Buchanan St.,
Albany, California 94710.
9116. Hamilton, David E. 1991. From new day to New Deal:
American farm policy from Hoover to Roosevelt, 1928-1933.
Chapel Hill, North Carolina: University of North Carolina
Press. xi + 333 p. Index. 24 cm. [603* endnotes]
• Summary: This book, based on extensive archival research,
won the Agricultural History Society’s prestigious Saloutos
Prize for 1992.
Contents: Acknowledgments. Introduction. 1. Farm
problems, farm policies. 2. Herbert Hoover and the
Agricultural Marketing Act [plus the Farm Board]. 3. The
New Day begins. 4. Off course. 5. Price stabilization–Phase
II. 6. Trade problems and resistant farmers. 7. The failure of
centralized cooperative marketing. 8. The farm credit crisis.
9. Farm economists in the age of Hoover. 10. The farm relief
issue in 1932. To the New Deal. Conclusion and epilogue.
Notes. Bibliographical essay.
Note: Neither the Farm Chemurgic Council, Chemurgy,
Henry Ford, nor soybeans appear in the index. Address:
Univ. of Kentucky.
9117. Hesseltine, C.W. 1991. Peoria, an international center
of fermentation excellence. Transactions of the Illinois State
Academy of Science 84(1-2):1-11. [11 ref]
• Summary: This paper was presented on 28 Sept. 1989 as
the after-dinner address for the 50th Anniversary Celebration
of the Peoria (Illinois) Branch of the American Chemical
Society. Contents: First fermentations. Hiram Walker Co.
(1816-1899; for many years they operated the world’s largest
bourbon whiskey plant in Peoria). Takamine. Northern
Regional Research Center. Penicillin & Dr. Andrew Moyer.
Penicillin–others (incl. Dr. Kenneth Raper). USDA’s
Agricultural Research Service (ARS) culture collection
(which dates back to 1904). Polysaccharides. Mycotoxins.
Fermented foods (especially soyfoods such as miso, shoyu,

and tempeh). Fermentation in Peoria today (ADM uses the
old Hiram Walker distillery to make fuel alcohol from corn).
Honors and awards. References.
“Dr. Jokichi Takamine was the father of commercial
enzymology and one of the pioneers of biotechnology.
He was born in 1854 in Japan and received his Doctor
of Pharmacology and Ph.D. in Engineering. He became
very interested in Western concepts that would be useful
to the Japanese but he also was interested in Japanese
contributions to the West in science, industry and culture. In
1884 he married an American girl whose father helped him
financially start the Takamine Ferment Company in Peoria
in 1890. This company’s business was to produce ‘diastase,’
a mixture of glucoamylase and -amylase. This mixture
of amylases was produced by the koji molds (Aspergillus
oryzae and A. soyae) and it was here in Peoria that fungal
amylase was first introduced to the West. In the production of
alcohol from grain it is necessary to break down the starch to
sugar, which is then fermented to alcohol. Up to this time the
starch conversion step of grain was brought about by the use
of malt produced by the germination of grains.
“In the Takamine process the malt was replaced by
fungal -amylase and, therefore, was a process in direct
competition with malt utilization. Apparently this new
innovation was greeted with apprehension by the malt
manufacturers. There was labor agitation and a propaganda
campaign against Takamine. In 1894 the distillery where he
worked was burned to the ground. Arson was suspected but
never proven. The distillery which used fungal amylase was
rebuilt, but the company dissolved the Takamine corporation
and Takamine left Peoria in 1894. In 1894 Takamine
obtained a U.S. patent on his enzyme diastase preparation
called Taka-diastase.
"Later Takamine founded the Takamine Laboratories
in the East [Clifton, New Jersey] and the Sankyo
Pharmaceutical Company of Tokyo. He also isolated
crystallized adrenaline at the same time that this was done
by J. Abel at Johns Hopkins. Takamine obtained patents on
adrenaline. He is also known for arranging for three thousand
cherry trees for planting at the Tidal Basin in Washington.
Recently a book on Dr. Takamine was prepared and printed
by the Miles Company, which some years ago bought the
Takamine Laboratories. The book contains his writings
translated into English along side the original Japanese."
"The ARS Culture Collection is one of only two large
culture collections in the USA, and its primary function is
to find and maintain useful or potentially useful microbial
and genetic taxonomic material. This collection dates back
to 1904 when Charles Thom was hired by the USDA to
investigate the mold cheeses. In making these studies,
Thom secured several hundred strains of Penicillium
and Aspergillus which became the nucleus of the ARS
Culture Collection. At first Thom was at the Connecticut
Agricultural Experiment Station, but in 1913 he moved to
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Washington, DC, taking his cultures with him. The oldest
mold culture in the Collection is a strain of Actinomucor
elegans isolated in 1892. Thom’s collection had no formal
recognition, and the story is told how Thom worked in
the Laboratory on weekends to transfer his collection. In
1940 when the Fermentation Laboratory was established at
NRRC, the Thom Collection was moved from Washington,
DC, to Peoria and was formally recognized as one of the
fermentation groups with Dr. K. Raper in charge. Dr. J.
Wickerham joined the group to be curator of the Yeast
Collection, and W.C. Haynes was selected to maintain a
Bacterial Collection. Since then the number of curators has
increased from 3 to 6. Some famous private collections were
added in 1940, including the Harvard Collection which had
strains isolated before 1900.” Address: 5407 Isabell, Peoria,
Illinois 61614.
9118. Hesseltine, C.W. 1991. Zygomycetes in food
fermentations. Mycologist (The) p. 162-69. [17 ref]
• Summary: Contents: Introduction. Tempeh. Ragi and
similar starters (Chinese yeast, bubod, murcha). Amylo
process. Miscellaneous food uses employing Zygomycetes.
Uncertain uses of Zygomycetes in food fermentation.
“Chinese cheese sufu–This important Chinese food
is made by the fermentation of tofu with Actinomucor
elegans (Eidam) C R Benj & Hesselt, or with Mucor
species, especially M. dispersus Hagem in home processes.
Actinomucor elegans was the mould used in all the
commercial preparations investigated by Wai (1964).
However, in his paper Wai called it R. chinensis var.
chungyuen but later Chang & Wai (1967) corrected the
identification.
“Actinomucor appears to be a monotypic genus
intermediate between Rhizopus and Mucor.”
An illustration (line drawing) shows Actinomucor
elegans. Spoirangia, columellae and sporangiophore (from
Zycha and Ziepmann, 1969).
The amylo process is used in the saccharification
of cereal flour mashes in the production of sugar to be
converted into ethanol (ethyl alcohol). The process involves
soaking the grain for several hours in water followed by
cooking to solubilize the starch. The acidified mash is cooled
to 38-40ºC, then inoculated with a mucoraceous mold such
as Mucor rouxii, Rhizopus japonicus, R. tonkinensis, R.
delemar, or R. boulard. Air is blown through the mash for
24 hours at 38ºC, then the mash is cooled to below 33ºC
and inoculated with yeast. The molds produce saccharifying
enzymes as well as some alcohol. According to Schipper
(1984) Rhizopus japonicus, R. tonkinensis, and R. delemar
are synonyms of Rhizopus oryzae. Address: Northern
Regional Research Center, Peoria, Illinois.
9119. Hymowitz, T.; Bernard, R.L. 1991. Origin of the
soybean and germplasm introduction and development in

North America. In: H.L. Shands and L.E. Wiesner, eds. 19911992. Use of Plant Introductions in Cultivar Development:
Proceedings of a symposium sponsored by Division C-1 of
the Crop Science Society of America in Las Vegas, Nevada,
19 Oct. 1989. 2 vols. Part 1. CSSA Special Publication
Number 17. Madison, Wisconsin: Crop Science Society
of America (CSSA). 164 p. See p. 147-64. Chap. 9. Crop
Science Society of America Special Publication No. 17. [34
ref]
• Summary: Contents: Introduction. Origin of the genus
glycine. Origin of the soybean. Introduction of the soybean
to North America (by Samuel Bowen in 1765). Experiment
stations and technology. Introduced soybean germplasm.
Cultivar development. Glycine soja. Wild perennial glycine
species.
“The genus Glycine Willd is divided into two subgenera,
Glycine and Soja (Moench) F.J. Herm. The subgenus
Glycine contains 15 wild perennial species (Singh et al.,
1988; Tindale and Craven, 1988). Thirteen of the species [G.
albicans Tind. and Craven, G. arenaria Tind., G. curvata
Tind., G. canescens F.J. Herm., G. clandestina Wendl.,
G. curvata Tind., G. cyrtoloba Tind., G. falcata Benth.,
G. hirticaulis Tind. and Craven, G. lactovirens Tind. and
Craven, G. latifolia (Benth.) Newell and Hymowitz, G.
latrobeana (Meissn.) Benth. and G. microphylla (Benth.)
Tind.] are indigenous to Australia. All carry 2n = 40
chromosomes (diploid) except for G. hirticaulis which is
tetraploid, 2n = 80.
“Glycine tabacina (Labill.) Benth. with 2n = 40 or 80
chromosomes, has been found in Australia, Taiwan, south
Pacific Islands (New Caledonia, Fiji, Tonga, Vanuatu, Niue)
and west central Pacific Islands (Mariana, Ryukyu). All
accessions of G. tabacina collected outside of Australia are
tetraploid (2n = 80) and even within Australia, tetraploids
predominate over diploid forms. Glycine tomentella Hayata
has been found in Australia (2n = 38, 40, 78, or 80), Papua
New Guinea (2n = 40, 78 or 80), Indonesia (2n = 80),
Philippines (2n = 80), and Taiwan (2n = 80). Singh et al.
(1987, 1989) demonstrated that the complexes of G. tabacina
and G. tomentella evolved through allopolyploidization in
Australia.”
“The soybean was first introduced to North America
in 1765 by Samuel Bowen, a seaman employed by the
East India Company. Bowen brought soybean from China
via London to Greenwich, his residence in the province of
Georgia. Situated a few kilometers east of Savannah, the 180
ha of Greenwich (now a cemetery) became the center of his
farming and manufacturing enterprises.
“By the late 1850s, soybean was evaluated for forage
potential by many farmers throughout the USA (Hymowitz,
1987). However, the scientific approach for evaluating the
crop had to wait until the emergence of the agricultural
experiment stations at land grant institutions during the latter
part of the nineteenth century.”
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Table 9-1 (p. 154-57) shows “Ancestral cultivars and
their occurrence in pedigrees of U.S.- Canadian publicly
developed grain-type soybean cultivars (excluding
backcross-developed isolines covered in Table 3). Part A
of this table is a summary by maturity group and part B is
a summary by decade of release. Each part is divided into
number of descendant cultivars, northern ancestors, southern
ancestors, ancestors chosen for pest resistance, other, and
number of ancestral cultivars. The ten most important
northern ancestors (in descending order of importance with
the number of occurrences in pedigrees in parentheses) are:
Mandarin (143), Manchu (121), Richland (119), A.K. (108),
Dunfield (83), Mukden (73), No. 171 (30), Pakota (27), L371355 (25), and Manitoba Brown (14). The 13 most important
southern ancestors are: CNS (118), Tokyo (109), PI54610
(108), S-100 (82), Roanoke (42), Haberlandt (40), Arksoy
(40), Palmetto (34), Biloxi (9), PI 60406 (7), Otootan (7),
Laredo (4), Mammoth Yellow (5).
Table 9-2 (p. 158-59) shows the “Origins of major
ancestral cultivars of the 221 cultivars developed at public
institutions in the USA and Canada.” For each cultivar
is given: Descendant cultivars, maturity group, year of
introduction, country and locality of origin, and original
cultivar name.
Table 9-3 (p. 161) shows “Sources of genes backcrossed
into domestic public soybean cultivars.” The named varieties
are Kanro, Mukden, Arksoy, Higan, Kingwa, and CNS. All 8
of the most important northern cultivars originated in China.
Of the 12 most important southern cultivars, 9 originated
in China, 2 in Korea, and 2 or 3 in Japan. Address: Univ. of
Illinois, Urbana, Illinois.
9120. Guinn, Jim. 1992. Current issues in soybean quality
(Interview). SoyaScan Notes. Jan. 21. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Jim is working in four areas to improve soybean
quality: (1) Defect factors: Trying to reduce foreign material
and damaged kernels (fungal-, frost-, or water-damaged). (2)
Storability factors: Trying to have soybeans exported with a
moisture level of 10-12%. If they contain more moisture they
mold, less moisture leads to breakage. (3) End use factors
or composition: Trying to increase the total oil plus protein
in the soybean without loss of yield. Soybean crushers (who
make the main soybean purchasing decisions) still like oil
since they make more profit on oil, even though there is a
huge surplus of soy oil worldwide.
There are two types of foreign material: Coarse nonsoybean material that remains on a sieve/screen, and very
fine matter that falls through an 8/64th inch round-hole sieve.
The main components in exported soybean foreign material,
in approximate descending order by weight are broken
soybean pieces that fall through the sieve, corn kernels, parts
of the soybean plant (especially stems, pods, and hulls),
weed seeds, inert fine materials such as dust and silica, and

stones.
The amount of stones in soybeans is typically very
small. It may increase during a bad crop year when weather
conditions lead to stunted soybean plants and caused the
lowest pods to be very close to the ground. The harvester
would pick up more stones and silica. The current U.S.
federal soybean quality standards set limits on the maximum
amount of stones in soybeans. For grades 1-4, in a 1,000 gm
sample, there may be no more than 8 stones, and stones may
comprise no more than 0.2% by weight of the sample. Very
few lots are ever downgraded because of this limit.
The idea of component pricing, where the composition
of a soybean affects its price, has made almost no progress
in recent years. Taiwan is the only country worldwide that
specifies composition in their contracts. They have been
doing that for a number of years. They set minimum oil and
minimum oil levels; failure to meet these levels leads to
discounts on the soybeans. USDA’s Federal Grain Inspection
Service (FGIS) is proposing to make oil and protein
analyses mandatory on all export shipments; they would
conduct the analyses. They already have the equipment
in place–Near Infrared Transmittance (NIRT) technology.
Transmittance is a better measure that Reflectance. Presently
about 60% of soybean export contracts specify that oil and
protein analyses must be conducted at the port of origin
by FGIS. Thus, people request and use these composition
numbers but (surprisingly and unfortunately) do not use
these determinants of value to determine price. Why?
Historical practice and lack of trust in the accuracy of older
technologies. The technology is now much more accurate
and reliable. Address: American Soybean Assoc., Technical
Director, Soybean Quality Programs, St. Louis, Missouri.
Phone: 800-825-5769.
9121. University of Illinois, Dep. of Agronomy. 1992.
USDA Soybean Germplasm Collection: Introduced and old
domestic varieties of the United States and Canada. Urbana,
Illinois. 2 p. Jan. 21. Unpublished typescript. 28 cm.
• Summary: Lists 202 old domestic soybean varieties that
are currently in the USDA Germplasm Collection. For each
variety is given: Country of origin. Maturity group. Code
letters for the following: Stem termination (indeterminate,
semi-determinate, determinate), flower color, pubescence
color, pubescence form, pubescence density, pod color, seed
coat luster, seed coat color, hylum color, and other unique
characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (202).
Note: Dr. Richard Bernard sent this document to
Soyfoods Center in Dec. 1998. On it he wrote a “v” to the
left of the following varieties, which he believes to be a
large-seeded vegetable-type soybeans: Agate, Aoda, Bansei,
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Bansei [Ames, Iowa], Chusei, Easycook, Emperor, Etum,
Fuji, Funk Delicious, Giant Green, Goku, Green and Black,
Hahto, Hahto [Michigan], Higan, Hokkaido, Imperial,
Jefferson, Jogun, Jogun [Ames, Iowa], Kanum [probably
1941-47], Kura, Osaya, Rokusun, Sac, Sanga, Sato, Shiro,
Sousei, Tastee, Toku, Tortoise Egg, Waseda, Wolverine.
Address: Univ. of Illinois, Urbana, Illinois.
9122. University of Illinois, Dep. of Agronomy. 1992.
USDA Soybean Germplasm Collection: Private varieties
(United States and Canada). Urbana, Illinois. 1 p. Jan. 21.
Unpublished typescript. 28 cm.
• Summary: Lists 28 public soybean varieties that are
currently in the USDA Germplasm Collection. For each
variety is given: Year the variety was licensed or released.
Maturity group. Code letters for the following: Stem
termination (indeterminate, semi-determinate, determinate;
all but one are indeterminate), flower color (purple or white),
pubescence color (tawny, light tawny, or gray), pubescence
form (erect, appressed, or semi-appressed), pubescence
density (normal, sparse, semi-sparse, or semi-dense), pod
color (black, brown, or tan), seed coat luster (dull, shiny,
intermediate, or bloom), seed coat color (yellow, green,
gray, black, brown, reddish brown, tan, imperfect black,
or buff; may have prefix light or dark), hylum color (same
abbreviations as seed coat), and other unique characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (28).
Note: One variety, Patterson Jade (1973) is a largeseeded vegetable-type soybean. Address: Univ. of Illinois,
Urbana, Illinois.
9123. Wyant, Sara. 1992. Bright ideas for new uses. Soybean
Digest. Jan. p. 40.
• Summary: Secretary of Agriculture Ed Madigan announced
six new programs and ideas to accelerate the development of
new uses for farm crops in industrial products.
9124. Coble, Claudia J.; Sprau, G.L.; Nelson, R.L.; et
al. 1992. Evaluation of the USDA soybean germplasm
collection: Maturity groups 000 to IV (PI 490.765 to PI
507.573). USDA Technical Bulletin No. 1802. 61 p. Feb.
• Summary: Contents: Introduction. Maturity groups 000
to 0: Tables: (1.1) Identification and origin information for
USDA soybean germplasm in maturity groups 000 to 0,
PI 490.756 to PI 507.573: PI Number, foreign collection
number, country of acquisition, country of origin, year
introduced or released, maturity group. (2.1) Descriptive
data for USDA soybean germplasm in maturity groups 000
to 0, PI 490.756 to PI 507.573: Entry (variety name or PI
number), maturity group, stem termination (determinate,
indeterminate, semi-determinate), shattering (only for those

grown in Illinois; early or late), flower color, pubescence
(color, form, density), pod color, seedcoat (luster, color
{buff, black, black hilum with brown outer ring, brown, gray,
green, greenish brown, imperfect black, reddish brown, tan,
yellow}), hilum color (same choices as seed color), other
traits (seed, leaf, plant). (3.1) Agronomic data for USDA
soybean germplasm in maturity groups 000 to 0, PI 490.756
to PI 507.573, grown at St. Paul, Minnesota: Entry, flowering
(days after May 31), maturity (days after May 31), lodging
(score), height (cm), seed (quality score, mottling score,
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}).
(4.1) Seed composition data for USDA soybean germplasm
in maturity groups 000 to 0, PI 490.756 to PI 507.573,
grown at St. Paul, Minnesota: Entry, maturity group, seed
composition (protein %, oil %), oil composition [fatty acids]
(palmitic %, stearic %, oleic %, linoleic %, linolenic %,
other %).
Maturity groups I to IV: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois. Address: 1. Agronomist; 2. Agricultural
research technician; 3. Supervisory research geneticist. All:
USDA-ARS.
9125. National Agricultural Library, Information Systems
Div. comp. 1992--. World List of Agricultural Serials
(Computerized database). NAL, 10301 Baltimore Blvd.,
Beltsville, MD 20705. [56444 ref]
• Summary: First available for use: Feb., 1992. Statistics as
of 10 March 1992: Total number of records: 56,444 from
171 countries in 66 languages. Fields: Serial title, Place of
publication, publisher, Year and month of volume 1, number
1. Continues and/or continued by. Frequency. NAL Call
Number. There is NO holdings field in WLAS but NAL
holdings are given in ISIS.
Talk with David Goldberg, NAL Information Systems
Div., Database Administrator; he developed this database.
1992. March 10. The database first became available for
public use 2 weeks ago, in late Feb. 1992, when a CDROM disk was released for sale, mainly to agricultural and
land-grant libraries. The database manager system is Star,
produced by Quadra on Alpha-Micro. For journals in foreign
and exotic languages, the “Translated Title” is usually not
given.
The database started from machine-readable on-line
serial cataloging data that was produced at NAL, starting
in 1973. This data went first into AGRICOLA and then
into WLAS. There are probably twice as many serials in
the stacks that had ceased publication before 1973, than
exist in machine-readable form. Thus many old serials
held by NAL are not in WLAS. NAL records were first
available in machine-readable form in 1970–which is about
10 years earlier than the average university library. Old
serials in WLAS include journals received in 1973 that
began publication much earlier, and world lists of serials
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in the fields of poultry and aquaculture. They will put in
the old serials when money for retrospective conversion
becomes available. If they do a respective conversion, those
records must go through OCLC, and must follow CONSER
(Conversion of Serials) standards, established by 30 main
research libraries. NAL’s old manual/card serials records are
much briefer than they should be.
If funds did become available to do a retrospective
conversion, NAL would go their old shelf-list and work in
call-number ranges. They would go into the stacks and work
shelf by shelf; it would take a long time, especially to get
the exact holdings. The American Poultry Historical Society
(whose Hall of Fame is at NAL) gave NAL money to do just
this is creating a World List of Poultry Serials. They found
150% more records in the stacks than had been computerized
since 1973. NAL has about 48,000 serial titles in the library,
of which about 2,200 are indexed in AGRICOLA. CAB has
published a list of 11,000 agricultural serials, 800 pages long.
WLAS lists many serials that are not at NAL, including
all serials indexed in CAB Abstracts (over 10,000 titles)
and all indexed in AGRIS (2,800 titles). Lists of serials
sent from Brazil, Germany, Morocco, Africa, China, India,
etc. have been mostly input. First they search for the serial
title on OCLC; of it exists there, they download the record.
If it is not in OCLC, they add the given information, with
no holdings but usually title, publisher, language, country,
sometimes an earlier or later title.
The funding for WLAS came mostly from NAL, and to
a lesser extent CAB, FAO, and the European Community.
Anyone at NAL can sit down at a terminal and use WLAS,
just like AGRICOLA on CD-ROM. What he would like
to see for the future is an inter-net connection, where
international libraries can enter the database and edit their
own holdings. There would be a holdings field for every
participating library.
NAL has a card file called the ASF (Alphabetical
Serials File), but it is hard to use. The VTLS ISIS system,
NAL’s latest on-line catalog, became usable in about 1987.
[Note: VTLS, Inc. (Virginia Tech Library Systems, a private
corporation) is located at 1800 Kraft Drive, Blacksburg,
Virginia 24060. Phone: 703-231-3605. Their main activity
is automating libraries.] David used to be in cataloging as
editor of the World List, which was where the data entry
was done. Every time a serial changes its title, it gets a new
record; one serial changed its name 11 times.
9126. Wyant, Sara. 1992. Soy diesel cleans up. Soybean
Digest. Mid-Feb. p. 49.
• Summary: “At the St. Louis, Missouri, Lambert Airport,
as part of a 4-month test, street sweepers, a dump truck, a
forklift, a tractor and small trucks (10 vehicles in all) are
being fueled with a blend of 20% soy-bean-based diesel
(methyl soyate) and 80% diesel. Environmental benefits: Soy
diesel is sulfur free; vehicles fueled with soy diesel emit less

particulates, hydrocarbons and carbon monoxide; nitrogen
oxide emissions are similar to those of conventional diesel;
soy diesel does not produce explosive air-fuel vapors. This
soybean oil fuel is produced by Interchem Industries of
Leawood, Kansas.”
Note: This is the earliest English-language document
seen (April 2007) that contains the term “soy diesel” (two
words, regardless of hyphenation or capitalization), which
refers to a blend of soy methyl esters (made from soybean
oil) and petroleum-based diesel fuel.
9127. Davis, J. Michael; Sumner, Daniel A.; Vaughn, Eric.
1992. Re: Upcoming biofuels workshop. Letter to Kenlon
Johnson [sic, Johannes], American Soybean Association,
1300 L St., NW Suite 950, Washington, DC, March 18. 1 p.
Typed, with signatures on letterhead.
• Summary: “The U.S. Department of Energy (DOE), the
U.S. Department of Agriculture (USDA), and the Renewable
Fuels Association are joining to sponsor a workshop,
“Technology for Expanding the Biofuels Industry,” planned
for April 21-22, 1992, in Chicago, Illinois.” Address: 1. Asst.
Secretary, Conservation & Renewable Energy, U.S. Dep. of
Energy; 2. Acting Asst. Secretary for Economics, USDA; 3.
President, Renewable Fuels Assoc. Phone: 261.
9128. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
March 27. p. 1-2.
• Summary: “SoyNotes seems to have become a monthly
update rather than a two-week update because of the amount
of time I spend on SoyDiesel and, of course, other activities.
When time permits, I’ll increase its frequency again. My ‘in
box’ is literally a foot tall.”
“We have really had the opportunities to promote the
SoyDiesel concept and show off the pickup. Tom and I took
it to every district meeting and received newspaper, radio and
TV coverage. I returned from the U.S.B. meeting in Atlanta,
Georgia, this past week. A copy of the report I gave to the
promotion committee is enclosed. Currently, Missouri is the
focal point for SoyDiesel in the U.S. and, as I stated earlier, it
has been extremely time consuming but very productive. All
states’ staff will be discussing the issue in detail at the staff
conference in Atlanta May 4-7. I will give them an update
and we will chart a course of action coordinated by ASA
[American Soybean Association] / USB. Smith and Haroff is
preparing a SoyDiesel video news release. They shot video
when the 1992 Ford was in [Washington] D.C. and they are
receiving tape from Kansas City and St. Louis sources to pull
it all together.
“I hope you are reading and enjoying the Missouri
Soybean Bulletin, our supplement to the Soybean Digest.
Daphne has been coordinating with Smith and Haroff its
development and insertion into the Missouri edition of the
Digest. Also look for the next Soybean Farmer. It should be
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mailed soon.”
For MSA: “April’s focus is Earth Day–Soybeans and the
environment.
“Interchem Industries’ Kansas City, KS methyl soyate
pilot plant is in operation and they are gearing up the plant
for full production of 3 million gallons a year. Ground
breaking / ribbon cutting for the plant is scheduled for May
1 with [USDA] Secretary Madigan and others invited. They
are also investigating a site in St. Louis for a plant, should St.
Louis’ interest in soyate continue.
“Our MSA membership count is very low–1,200... Susie
[Oberdahlhoff] reports the Missouri Chef Conference went
well. Over 350 chefs from the four chef chapters in Missouri
attended. Gunnar Lynum made a presentation about using
SoyOil.”
“One of the reasons I drove the truck to Washington
[DC] and Atlanta [Georgia], was to convince ASA and
U.S.B. to fund the Sunrider expedition. The effort was
successful as both have put SoyDiesel on the priority list and
they have agreed to fund this 2½ year around-the-world trip
by a SoyDiesel powered boat.”
Kenlon thanks Al Pell of the daily Ag Day television
show for showing the Missouri Dodge pick-up at the AFBF
show in Kansas City. Address: Jefferson City, Missouri.
9129. Roetheli, Joseph C. 1992. Trip report–Biodiesel:
Ferruzzi, Milan, Italy–March 16, 1992. Letter to Daniel
Kugler, CSRS [Cooperative State Research Service] Office
of Ag Materials, March 27. 5 p. Typed, with signature on
letterhead.
• Summary: Contents: Background (FERTEC R&D unit
merged with Novamont on 1 Jan. 1992; Ferruzzi has a large
presence in the U.S.–Central Soya, Agriolet, Carmont, and
Ousimont). Biodiesel (“a profitable venture for Novamont
in Western Europe because of tax forgiveness.” Example
of Austria and four tier tax system. Cost of biodiesel).
Alternative fuels. The biodiesel issue seems to reduce to
three basic questions: 1. What are the specific goals? 2.
What are the emissions? 3. How much is society willing to
subsidize biodiesel to obtain its benefits? Address: Industrial
Oilseeds Program Manager, Special Programs–Office of
Agricultural Materials, Cooperative State Research Service,
USDA, 342 Aerospace Center, Washington, DC 20250-2200.
9130. Johnson, Lawrence A.; Myers, D.J.; Burden, D.J.
1992. Early uses of soy protein in the Far East, U.S.
INFORM (AOCS) 3(3):282-88, 290. March. [54 ref]
• Summary: A nice history of the subject based on a review
of the literature. Contents: Early history in East Asia
(industrial uses, chiang and miso, natto, tempeh, soymilk,
tofu, shoyu). Emergence of U.S. soybeans (early soybean
mills, ADM, Glidden). Chemical understanding of soybean
protein (major components/fractions). First industrial
applications (oil and meal). Soy protein-based plastics

(Henry Ford). Chemurgic movement (U.S. Regional Soybean
Industrial Products Laboratory, Northern Regional Research
Center, Glidden). Soy protein adhesives (I.F. Laucks). Paper
coatings and sizings (Glidden). Soy fiber spinning (Ford,
Azlon, Drackett). Other industrial uses. Address: Center for
Crops Utilization Research, Iowa State Univ., Ames, Iowa
50111.
9131. Elias, Marilyn. 1992. Next on the menu: Beef minus
the cow. USA Today. April 8.
• Summary: The article begins: “San Francisco–Tofu that
tastes like T-bone steaks and veggie burgers with intense
ground beef flavor could be staples on the future U.S. menu,
a scientist predicted today. The natural substance that gives
beef its meaty taste has been identified and even synthesized
in the lab, says researcher Arthur Spanier, U.S. Department
of Agriculture. That will make the new, faux beef fare
possible, he reported at an American Chemical Society
meeting.
“The substance, a chain of eight amino acids, is called
BMP, for ‘beefy-meaty-peptide.’ Tasters find it ‘quite meaty,
very savory,’ Spanier says... Since the peptide is natural, ‘we
may be able to genetically engineer cattle so their muscles
have more,’ giving all beef cuts a flavor boost, he says.”
Note: This information was apparently first published by
the American Chemical Society. Address: Washington, DC.
9132. Johnson, Lawrence A.; Meyers, D.J.; Burden,
D.J. 1992. Soy protein’s history, prospects in food, feed.
INFORM (AOCS) 3(4):429-30, 432, 434, 437, 438, 440, 44244. April. [54 ref]
• Summary: “This is the second part of a review that
chronicles the individuals and the historical and economic
factors noteworthy in the development of soy protein as
food and feed ingredients.” Contents: Introduction. Early
Western food uses (whole and defatted soy flour, enzymemodified isolated soy proteins as whipping agents, whipped
toppings, cereal-soy blends). Soy flour and grits. Protein
concentrates and isolates (Griffith Laboratories, Central Soya
Co., Mead Johnson and Co., Central Soya). Dairy analogs
(Dr. Harry W. Miller, Loma Linda Foods, Mull-Soy and
Borden, Vitasoy, Edensoy, Worthington Foods and Soyamel,
Prosobee and Mead Johnson, Rich Products and Chill-Zert,
Tofutti). Spun fibers (Robert Boyer and the Ford Motor Co.,
Temptein, Worthington Foods, Bontrae, Bac*O’s, Bac-OBits, Miles Laboratories, Morningstar Farms). Textured soy
protein and meat analogs (W. Atkinson, ADM and TVP,
General Mills and frozen Bontrae, the U.S. School Lunch
Program). Nutritional advances in soy products. Today’s
world soybean and soy protein production (consolidation
among manufacturers of modern soy protein ingredients:
ADM, Cargill, Central Soya Co., Protein Technologies
International, A.E. Staley Mfg. Co.). Future of soy protein
products.
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Tables show: (1) Soy meal consumption in the USA by
type of animal: Poultry 41.1% of total 18.9 million metric
tons, swine 27.4%, beef cattle 9.0%, dairy cattle 9.0%, other
livestock 9.5%, human food 3.2%, industrial 0.5%. Thus,
industrial (nonfood, nonfeed) uses for soybeans presently
comprise no more than 0.5% of the protein produced from
soybeans grown in the United States. (3) U.S. companies
supplying protein in 1948-50 versus 1990 (industrial and
edible flours, concentrates, and isolates). 23 companies then
vs. 5 in 1990.
Note: Talk with Ed Milligan of EMI by phone. 1992.
May 5. This article contains some misleading information.
It refers to an article by Ken Becker written in 1971. In
1958-59 USDA developed a laboratory prototype of flash
desolventizing. In 1959 they contacted EMI corporation in
Des Plaines to commercialize the flash desolventizing system
for production of light-colored, edible soybean flakes, for soy
flour and grits, with a maximum PDI (protein dispersibility
index). At that time Ed Milligan was just a newly hired
member EMI, which undertook the project. Ed designed and
installed the world’s first commercial flash desolventizing
system for Honeymead Products Corp. in Mankato,
Minnesota, in 1960. Note that this system was used to make
food, rather than feed. All but 2 systems have been used
exclusively to make foods. All such systems produce a flake
with a very light color and controlled PDI, whereas a DT
(desolventizer-toaster) produces a golden colored flake. He is
leaving for India in a few weeks to commission EMI’s 22nd
such unit. He has designed, installed, and started every one
of the 22. Address: Center for Crops Utilization Research,
Iowa State Univ., Ames, Iowa 50111.
9133. Milligan, Edward D. 1992. Re: History of his and
EMI’s pioneering work in developing flash desolventizing.
Letter to Larry A. Johnson at Iowa State University, May 15.
2 p. Typed, without signature on letterhead.
• Summary: Describes “The history of EMI Corporation’s
participation in the development of the Flash Desolventizing
System, for the production of edible desolventized soybean
flakes with high, medium and low PDI.
“In 1959, EMI (then known as ‘Engineering
Management, Inc.’) was approached by USDA to collaborate
on commercialization of the process they had developed
in their Peoria facility [the Northern Regional Research
Laboratory]. See April 20, 1959 letter attached. EMI did
proceed with this project and in 1960 completed the first such
FDS for Honeymead Products Co. in Mankato, Minnesota.
See attached cover sheets for ‘Flour Desolventizing System’
dated July 11, 1960 attached. Also see Central Soya Co.
memo on test samples dated Aug. 22, 1961.
“Though originally experimental, the unit was highly
successful and operated for more than 10 years until
Honeymead built a complete new flour plant in the 1970’s,
including a new FDS with more than double the original

capacity.
“The first plant was designed simply to produce flakes
with maximum PDI and it achieved that objective, the flakes
produced analyzed as much as 90 PDI, depending upon the
PDI of the inlet flakes.
“In the late 1960’s the most significant development was
in the process for flake stripping and cooking, to produce
high medium and low PDI (fully cooked) flakes, having a
light color. EMI developed the combination of a horizontal
‘stripper’ vessel, combined with another horizontal ‘cooker’
vessel, to achieve this. This process proved highly successful
and became standard for the industry. EMI received a Food
Processing Award for this process in 1977.” Address: Chief
Engineer, EMI Corp., 3166 Des Plaines Ave., Des Plaines,
Illinois 60018-4223. Phone: (708) 827-3164.
9134. Kinzel, Bruce. 1992. Protein-rich edible coatings for
food: And biodegradable, as well, when used as packaging.
Agricultural Research (USDA) 40(5):20-21. May.
• Summary: Frederick F. Shih, a chemist at the USDA’s
Agricultural Research Service (ARS) Food and Feed
Processing Unit, Southern Regional Research Center, New
Orleans, Louisiana, has found a way to make a plasticlike
material from soybean protein isolate or concentrate. Shih’s
process differs from a 1940’s process for plastic auto
bodies that simply incorporated soybean flour in phenol
formaldehyde plastic. Shih’s films are edible; the freshness
of an apple slice can be preserved by dipping it into a
soybean protein solution. Address: ARS.
9135. List, G.R.; Mounts, T.L.; Lanser, A.C. 1992. Factors
promoting the formation of nonhydratable soybean
phosphatides. J. of the American Oil Chemists’ Society
69(5):443-46. May. [13 ref]
• Summary: Experiments found that 4 interrelated factors
promote nonhydratable phospholipid (NHP) formation: (1)
Moisture content of beans or flakes entering the extraction
process. (2) Phospholipase D activity. (3) Heat applied to
beans or flakes before or during extraction. (4) Disruption of
the cellular structure by cracking and/or flaking.
These experiments found that these factors can be
controlled. Address: Food Quality and Safety Research,
NCAUR, ARS, USDA, Peoria, Illinois, 61604.
9136. Erhan, Sevim Z.; Bagby, Marvin O. Assignors to the
USA as represented by the Secretary of Agriculture. 1992.
Vegetable oil-based printing ink. U.S. Patent 5,122,188. June
16. 7 p. Application filed 3 May 1990. [24 ref]
Address: 1. Peoria, Illinois; 2. Morton, Illinois.
9137. Chajuss, Daniel. 1992. Re: History of Hayes Ashdod
Ltd., Israel. Letter to Drs. L.A. Johnson, D.J. Myers and
Daniel J. Burden, Center for Crops Utilization Research,
Iowa State University, Ames, Iowa, June 23. 1 p. Typed, with
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signature on letterhead.
• Summary: Daniel read with interest the article on titled
“Soy protein’s history, prospects in food, feed,” by Johnson,
Myers and Burden, published in INFORM 3(4):429 (1992).
Since the article focused mainly on the production of soy
protein concentrates, Chajuss would like to add some
information.
In 1963 Chajuss established and owned the first soy
protein concentrate factory (Hayes Ashdod Ltd., Ashdod,
Israel) which was using a counter current aqueous alcohol
extraction system. A system of aqueous alcohol immersion
extraction was already in use commercially by Central Soya
Company (and is still used by Central Soya in the USA).
In 1966 Hayes Ashdod Ltd. introduced texturized soya
protein concentrates under the brand names Hayprotex and
Contex.
In 1968 Hayes started producing a special soy
protein concentrate, free of trypsin inhibition and free of
antigenicity, for use in calf milk replacers as a substitute of
milk proteins.
In 1969 Hayes started to produce more functional and
soluble soy protein concentrates, by further treatment of the
aqueous alcohol extracted soy protein concentrate, for use as
substitutes for soy protein isolates and for sodium caseinates
in various food systems, especially in the meat processing
industries.
In 1973 Chajuss sold know-how and complete
engineering designs to Aarhus Oliefabrik A/S, Aarhus,
Denmark, to make powdered and textured soy protein
concentrates for human consumption, pet foods and calves
milk replacers.
All the soy protein concentrate facilities worldwide,
which were established since 1973 and which are still in
operation today (including ADM {USA}, Bunge-SOGIP
{France}, etc., with the exception of Central Soya’s USA
plants) employ Chajuss’ technology and engineering designs,
and are mainly based on the know-how and technology
developed by Chajuss.
About 90% of the total world production of soy protein
concentrates today is made by aqueous alcohol extraction.
Most of the protein concentrates are used in the form of
powder or grits, some are further texturized, and some are
further treated to provide various “functionalities.”
“A few years ago we sold Hayes Ashdod Ltd., which
was renamed ‘Solbar Hatzor Ltd.,’ being a joint venture of
the German Soya Mainz Company and Kibutz Hatzor of
Israel.”–Best Regards, Daniel Chajuss. Address: Managing
Director, Hayes General Technology Company Ltd., Misgav
Dov 19, Mobile Post Emek Sorek, 76867 Israel. Phone:
(972) 8 592925.
9138. Clements, L. Davis. 1992. The future of biodiesel.
Washington, DC. 18 p. Unpublished typescript. July 14.
• Summary: This paper, consisting of 18 PowerPoint

presentation graphics / frames, was delivered at a meeting
on 14 July 1992 in Kansas City, Missouri. Contents: Outlook
for biodiesel fuels. Summary. Approaches to producing
diesel fuel from vegetable oils. Biodiesel definition. Large
scale industrial production of diesel fuel replacements from
vegetable oils (process flow chart). Process technology: 100
million gallons/year (incl. capital investment and estimated
utilities and operating labor). Technical requirements
(refined oils required as raw materials to minimize gumming
problems and wasted processing costs). Large scale process
economics. Summary of methylate fuel cost from various oil
sources (Tallow is least expensive at $0.50/gallon, followed
by soybean oil at $1.146/gallon). Diesel fuel markets by end
use in 1990 (On highway 45% of total, residential 15%).
Potential biodiesel production from various oils (soybean
oil is by far the largest). Current biodiesel development
efforts in the U.S. (commercial, development). Top
research and development needs. Industry roles. Research
community roles. Government roles. Recommended next
step (“A Biodiesel Steering Group to advance efforts
in the commercialization of biodiesel fuels is needed
immediately.”). Address: Director, Office of Agricultural
Materials, Cooperative State Research Service, USDA,
Washington, DC.
9139. Bernard, Richard L.; Nelson, R.J. 1992. Origins and
pedigrees of public soybean varieties in the United States
and Canada: 1987 to 1991–(1) Additions to Table 6; (2)
Corrections and additional information; (3) Additions to
Table 9; (4) Table updating USDA Soybean Germplasm
Collection. USDA Technical Bulletin No. 1746. 11 p. July. [1
ref]
• Summary: These four unpublished photocopied documents
are intended to update and make corrections in USDA
Technical Bulletin No. 1746, issued in Oct. 1988.
Part (1), “Additions to Table 6,” gives details about the
following new varieties: Amcor 89, Archer (Developer: Iowa
and Puerto Rico AES), Avery, Bass, Bell, Bert, Brim, Brock,
Bryan, Buckshot 723, Burlison, Camp, Canatto, Chapman,
Choska, Colquitt, Conrad, Cook, Cordell, Corsica, Crockett,
Crowley, Delsoy 4210, Delsoy 4500, Delsoy 4710, Delsoy
4900, Dunbar, Edison, Elgin 87, Erie, Flyer, Glenwood,
GR8836, GR8936, Hagood, Hamilton, Hardin 91, Haroson,
Harovinton, Harper 87, Hartwig, Hayes, Hobbit 87, Howard,
HP201, HP202, HP203, HP204, Hutcheson, IA1001,
IA1002, IA1003, IA2001, IA2002, IA2003, IA2004, IA2005,
IA2007, IA2009, IA2010 (Note: IA varieties are all from
Iowa and Puerto Rico AES), IL1, IL2 (Note: IL varieties
are from the Illinois AES), Jack, Kasota, Kato, Kenwood,
Kunitz, Lamar, Leslie, Linford, Lloyd, LN83-2356, LS201,
LS301, Manokin, Maple Glen, Marcus, Merrimax, Minnatto,
Narow M, Nattawa, Nattosan, Newton, Nile, OAC Dorado,
OAC Eclipse, OAC Frontier, OAC Musca, OAC Shire, OAC
Talbot, OAC Vision (Note: OAC varieties are all from the

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3120
University of Guelph, Ontario, Canada), Padre, Pennyrile,
Perrin, Pharaoh, Proto, RCAT Alliance, RCAT Angora,
RCAT Persian (Note: RCAT varieties are from Ridgetown
College of Agricultural Technology, Ridgetown, Ontario,
Canada), Resnik, Rhodes, Sharkey, Spencer, Sprite 87, Spry,
SS201, SS202, Stonewall, Sturdy, Thomas, Twiggs, Walters.
Note: This is the earliest document seen (Aug. 1999) that
mentions the soybean variety Merrimax.
Part (2), “Corrections and additional information,”
makes corrections in Table 3, most in the pedigree
information (Improved Pelican, Lincoln, Pagoda) and Table
6 (Anoka, Acme {Canada} and Crest, Bradley, Chico,
Custer, Sloan, Swift). Also contains a page titled “Comments
on pedigrees.” “The most common error we have found is
the reversal of male and female. Since in soybean breeding
it appears to make little if any difference, the cross A x B
has sometimes been recorded B x A. Some breeders make
no distinction in their records between reciprocal crosses.
We have made some corrections but this error may still be
present in some pedigrees.”
Part (3) Additions to Table 9 gives new information
about “Registrations of 1987 to 1991 public soybean
varieties.” The new varieties are: Amcor 89, Archer, Avery,
Bell, Bryan, Burlison, Chapman, Colquitt, Conrad, Cordell,
Crockett, Delsoy 4500, Delsoy 4900, Edison, Edison 87,
Flyer, Glenwood, GR8836, GR8936, Hamilton, Harper
87, Hayes, Hobbit 87, HP201, HP202, HP203, HP204,
Hutcheson, IL1, IL2, Jack, Kasota, Kato, Kenwood, Kunitz,
Lamar, Linford, Lloyd, LN83-2356, LS201, LS301, Marcus,
Minnatto, Newton, Padre, Pennyrile, Perrin, Proto, Resnik,
Sharkey, Spencer, Sprite 87, SS201, SS202, Stonewall,
Sturdy, Thomas, Twiggs, Walters.
For each variety is given the Registration Number
and the citation for the registration in Crop Science (year,
volume, and pages). Registration numbers above 273 carry
the prefix “CV-”. e.g., CV-274.
Additional information for varieties listed in Bulletin
1746, p. 62-67. Missing details are given for: Cartter,
CN210, CN290, Corsoy 79, Fayette, Gnome 85, Hobbit,
Hoyte, Pixie, Ripley, Sprite, TN4-86, Will, Williams 79,
Williams 82.
(4) Table updating USDA Soybean Germplasm
Collection. Vertical columns are 13 maturity groups from
000 to X, plus the total for that row. Horizontal rows are
(with totals): Pre-1945 public cultivars (202), Post-1945
public cultivars (315), Private cultivars (28), Clark isolines
(276), Harosoy isolines (119), Williams isolines (62), Other
isolines (37), Genetic types (145), Germplasm releases
(52), FC accessions (G. max) (90), PI accessions (G. max)
(11,581), PI accessions (G. soja) (1,034), Column totals. The
top 4 maturity groups in terms of number of total varieties
are: IV (3,168), V (2,195), II (1,735) and III (1,544). The
bottom 4 maturity groups in terms of number of total
varieties are: IX (159), X (163), 000 (209) and VIII (362).

Address: Univ. of Illinois. Urbana, Illinois.
9140. Cullen, Sally Hayhow. 1992. Waste, greed and
ineptitude at the USDA. Vegetarian Times. July. p. 14-15. [1
ref]
• Summary: Summarizes a series of articles written by Jeff
Taylor and Mike McGraw for the Kansas City Star. The
7-part series, run in Dec. 1991, is a scathing exposé of the
USDA. Based on more than 1,000 interviews and evidence
from 35,000 pages of documents, it won this year’s Pulitzer
Prize for National Reporting as well as the prestigious
George Polk award for National reporting. In 1900 were
1,694 U.S. farms to every 1 USDA employee. Today the ratio
has fallen to 16 to 1. McGraw says that nothing upset him
more than the USDA’s handling of meat inspection; several
specific, shocking examples are given. “One interesting
sidelight is that the nation’s top meat inspector, former
rancher Jo Ann Smith, is a past president of the National
Cattlemen’s Association and was chair of the committee that
pushed the slogan ‘Beef: Real Food for Real People.’ The
Star charges that since Smith took office in 1989, she has
succumbed several times to the beef industry’s wishes. Not
surprisingly, the group named her rancher of the year–after
she had taken office...
“Although by law the maximum annual USDA subsidy
paid to one farm is supposed to be $50,000, some farmers
received more than half a million dollars by restructuring
their businesses–with the USDA’s approval–into several
corporations. Also, small farmers who need money the most
receive the least: More than 40 percent of the USDA’s farm
payments were handed to farmers with net worths greater
than $750,000.”
9141. International Agriculture Newsletter (Univ. of Illinois).
1992. Visiting scholars. No. 160. p. 4-5. June.
• Summary: “Chen Yi Wu, Chinese Academy of Agricultural
Sciences, will be on campus for a year working with Randall
L. Nelson, Agronomy, on soybean breeding research. Chen
arrived with a shipment of 500 germplasm varieties from
the central provinces of China. This major exchange of
germplasm resulted from an earlier trip to China by Donald
A. Holt, Experiment Station, Harold E. Kauffman, INTSOY,
and four farmers from Iowa and Illinois. The visit and
germplasm exchange are funded by the USDA, the Illinois
Agricultural Experiment Station, the Iowa Agricultural
Experiment Station, the Illinois Soybean Program Operating
Board, and the Iowa Soybean Promotion Board.
“Fifteen participants from twelve countries attended
the INTSOY short course, ‘Soybean Processing for Food
Uses,’ from June 7 to July 2. Course participants were
Vincent Tekum, Cameroon; Su Gang and Fu Binxiao,
China; Nabih Ibrahim, Egypt; Isaac M. Kibuthu, Kenya;
Louis A. Pelembe, Mozambique; Louis H.W. Verhoef, Dirk
Lamprecht, and Christain Marais, Republic of South Africa;
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W.S.D.A. Gunasekera and Wilfred Kurukulasuriya, Sri
Lanka; Joyce Kikafunda, Uganda; Fred Marmor, U.S.; Ciro
A. Pryor, Venezuela; and Louis A. Uys, Zimbabwe. Wilmot
B. Wijeratne, INTSOY, was course coordinator.”
9142. Eichberg, Joseph. 1992. Re: History of American
Lecithin Co. Letter to Mr. Randall E. Zigmont, President,
American Lecithin Co., 33 Turner Rd., Danbury, CT 06810,
Aug. 3. 3 p. Typed, with signature on letterhead.
• Summary: This typewritten document consists of a 1 page
cover letter (on Amico, inc. letterhead) followed by a 2-page
history.
“Dear Randy, With further reference to your fax of July
24th concerning the history of American Lecithin Company,
for use in a brochure you plan to prepare, I am enclosing
herewith material which I trust will be helpful.
“Let me know if I can be of further assistance. With
kindest regards,...
“Historical data on American Lecithin Company, for
Randy Zigmont.
“In 1923 little was being done with soybeans in the
United States. Soybeans from Manchuria were going to
Europe in considerable quantities where Hausa Muehle in
Germany, Aarhus Oliefabrik and Dansk Soyakage Fabrik
[Dansk Sojakagefabrik] in Denmark were the principle
processors. Hansa Muehle had a patented process developed
by Hermann Bollmann whereby instead of simple extraction
of the beans with alcohol, a combination of alcohol with a
small amount of benzol was used for better recovery. The
oil, and especially the lecithin recovered, exhibited a bitter
taste, and in 1935, American Lecithin Company was granted
a patent covering essentially the use of hexane to obtain
phosphatides substantially free from bitter taste.
“As early as 1923, our group [AAC = American
Associated Companies] in Atlanta learned of Hansa Muehle’s
activities, and in 1927, we first visited them in Hamburg
with a view to obtaining information and their representation
in the U.S.A. where no commercial lecithin was available.
In 1928 [sic, late 1929], Dr. Bruno Rewald, who handled
much of the laboratory and applications research on lecithin,
and Mr. Adolph Schneider on the business end, came to
this country for joint discussions on development, and Dr.
Rewald and the writer visited Staley and others in an attempt
to encourage their interest in lecithin, and provide a base for
domestic production. Subsequently, with participation of
Hansa Muehle, American Lecithin Company (Delaware) was
formed in 1930.
Note: In 1929 American Lecithin Company was first
incorporated in Atlanta, Georgia (See brochure “First in
Lecithin since 1929).
“The three European producers mentioned had a cartel
arrangement among themselves, and while they had large
inventories of lecithin on hand, prices to us were maintained
making introductory work difficult. Lecithin in Europe was

being mainly used in the production of margarine. Margarine
production, at the time in the U.S., was being hampered by
the power of the dairy industry, and margarine was regulated
by three government agencies–F.D.A., U.S.D.A., and the
Treasury for collection of a tax. The sale of margarine
in colored form (yellow) was not permitted. American
Lecithin’s work on lecithin in chocolate, in 1929, opened a
new and important market for lecithin in this country and
abroad. Since chocolate had to be made with cocoa butter,
and since commercial lecithin contained soybean oil, we
arranged with Hausa Muehle for the production of ‘cocoa
butter lecithin,’ in which acetone extraction was used to
remove the soybean oil, after which cocoa butter was added
as the carrier, and use of the acetone purification process
later resulted in the development of granular and powdered
lecithin.
“At that stage, soybean cultivation in the U.S.A. was
rapidly increasing, and domestic processing of soybean oil
was in prospect, and we approached the Glidden Company
who were becoming increasingly interested in the processing
of soybeans, planning for the solvent extraction of soybeans
at a plant in Chicago [Illinois]. It so happened that at about
the same time, ADM was scheduling construction and
operation of a soybean processing plant in Chicago to use
hexane as the extraction solvent. ADM were in touch with
Aarhus Oliefabrik through Fries Bros. / Ross & Rowe, and
in order to facilitate the introduction of commercial lecithin
on a large scale and simplify a complicated patent situation,
it was deemed advisable to concentrate efforts, and the
American Lecithin Company, an Ohio Corporation, was
formed in 1934, with joint stock ownership by the principals,
and with Ross & Rowe functioning as a selling agent to
augment the new company’s own efforts.
“Patented in 1940 and licensed to the industry, American
Lecithin Company’s research came up with an improvement
in lecithin production and use, an important step forward, by
using a simple method to convert the variable non-uniform
soybean lecithin oil-containing plastic consistency material
to a uniform, much more easily handled fluid consistency,
by the use of a small percentage of free fatty acid. There has
been virtually universal use of this method.
“Some years later, the Justice Department objected to
the concentration of promotion in a small group and the
parties separated, and it was at that time that American
Lecithin Company, Inc. was incorporated in Georgia, and
continued its independent operations until acquired by
Nattermann” [in 1989].
Note 1. With this original history, Eichberg encloses
photocopies of pages 483-88 from: Wittcoff, H. 1951. The
Phosphatides. American Lecithin Co. is discussed at length
on these pages.
Note 2. Amico apparently also has an office in New
York, for at the top right of their letter is printed: 32-34 61st
Street, Woodside, L.I. [Long Island], N.Y. 11377. Telephone:

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3122
(718) 274-4350. Address: Amico, Inc., P.O. Box 4056,
Atlanta, Georgia 30302 U.S.A. Phone: (404) 522-7060. Fax
(404) 581-0116.
9143. Oil Market Listener (Energy Listener Series) (Energy
Information Limited, NYC). 1992. Environmental report:
Growing interest in biodiesel fuel despite relatively high-cost
production. Aug. 3. 4 p.
• Summary: Contents: Executive summary. Buses at
Olympics in Barcelona, Spain. Biodiesel provides source of
clean, renewable alternative to diesel fuel. Cost of production
poses most significant hurdle for biodiesel. Biodiesel shares
problems encountered by other biofuels. EC proposed
tax incentives for biodiesel opposed by oil companies [in
Europe]. Biodiesel market in US likely to center around
alternative-fuel vehicle fleets.
Includes two attachments: (1) Trip report to Ferruzzi in
Milan, Italy, by Joseph Roetheli (USDA) to Daniel Kugler
(27 March 1992, 5 p.). (2) “Germans design engines for
vegetable oil fuels.” Inform news release (Feb. 1992, 2
p.). (3) “City of Florence to use Diesel-Bi to cut polluting
emissions.” Ferruzzi news release (22 Jan. 1992, 2 p.).
9144. United Soybean Board. 1992. National soybean
checkoff timetable. St. Louis, Missouri. 1 p. Unpublished
manuscript.
• Summary: 1990 Nov. 28–Congress passed the national
soybean checkoff.
1991 July 9–USDA published the final order, and the
initial referendum clock started.
1991 Sept. 1–SPARC (Soybean Promotion and Research
Campaign, the national checkoff) collections began, at onehalf percent of the net sale value.
1993 Jan. 9 to 1994 July 9–Initial referendum range.
Soybean producers will vote to continue or discontinue the
program. “Immediately following a successful referendum,
the United Soybean Board (USB) and the QSSBs (Qualified
State Soybean Boards) are to place 10% of all collections in
escrow. All refund requests are to be retained until the end of
the fiscal year, or after the refund referendum, whichever is
first.”
1993 Jan. to 1996 Jan.–Refund poll, which “requires
that at least 20% of the eligible [soybean] producers, but
with no more than 20% from one state go to the Extension
office or send in an absentee ‘ballot’ asking for a referendum
specifically on whether or not farmers want to continue
giving other soybean farmers the right to obtain refunds.”
1994 Jan. to 1997 July–Refund referendum, which states
that “If the 20% needed registration for a refund poll is not
achieved, then there is no refund referendum, and refunds
immediately cease. If the 20% is achieved, then a refund
referendum must be held within 12 months.”
1998 Jan. to 1999 July–Automatic recall poll. “There
will be an automatic national checkoff Recall Poll every five

years from the last referendum vote. This Recall requires
that at least 10% of the eligible producers, but with no more
than 10% from one state go to the Extension office or send in
an absentee ‘ballot’ asking for a recall referendum. A recall
referendum can also be called by a petition of 10% of the
eligible soybean producers.
“Note: The 00.5% national soybean checkoff cannot be
increased without being resubmitted to Congress and holding
another farmer referendum.”
Note: This document, which has no date or author, was
compiled in Aug. 1992 by Jim Palmer, Director of Finance,
United Soybean Board. Address: St. Louis, Missouri.
9145. Van Dyne, Donald L. 1992. Re: Development of an
emissions testing, toxicity testing, and biodegradability
testing program for biodiesel for the U.S. Letter to selected
invitees, Sept. 4. 6 p. Typed, with signature on letterhead.
• Summary: The meeting is scheduled for 1:00 to 4:00 p.m.,
Friday, Sept. 11, 1992 at the U.S. Dept. of Energy (Forrestall
Building), Washington, DC. A list of the invited participants
and their contact information is given. Most are from the
U.S. government departments (Energy, Defense, EPA,
USDA) but Kenlon Johannes (MSMC), Chris Earl and Paul
Kindiger (representing Novamont), Don Van Dyne (Univ. of
Missouri–Columbia).
Attached is a 2-page agenda. Address: Dep. of Ag.
Economics, Univ. of Missouri–Columbia, Columbia, MO
65211. Phone: 314-882-3545.
9146. Soyatech, Inc. 1992. Soya Bluebook ‘92. Bar Harbor,
Maine: Soyatech. 242 p. Sept. Comprehensive index.
Advertiser index. 28 cm.
• Summary: On the cover is a color photo, resembling one
from National Geographic (July 1987, p. 78), showing many
different shapes, sizes, and colors of soybeans in a wooden
seed tray–from the germplasm collection at the University of
Illinois at Urbana, Champaign. Address: 318 Main St., P.O.
Box 84, Bar Harbor, Maine 04609. Phone: 207/288-4969.
9147. Burros, Marian. 1992. Scientists find health hazard in
margarine: It may be no better for the heart than butter, diet
researchers say. San Francisco Chronicle. Oct. 7. p. A1, A13.
[3 ref]
• Summary: The problems is with trans fatty acids, created
by hydrogenation. “A study by Dutch scientists, reported in
the New England Journal of Medicine in 1990, was the first
to cause widespread concern. It showed that trans fatty acids
raise levels of the harmful elements in cholesterol while
lowering levels of the protective elements. The Agriculture
Department [USDA] has now confirmed the Dutch study.
Although the department’s study, conducted for the Institute
of Shortening and Edible Oils, an industry group, has not yet
been published, those who have seen it say it supports the
earlier work
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“’Evidence is growing that trans fatty acids raise
cholesterol levels just like saturated fatty acids,’ said Dr.
Scott Grundy, director of the center for human nutrition at
the University of Texas Southwestern Medical Center and
an expert on coronary risks of dietary fats, who has seen the
study. ‘We should try to reduce the amount of trans fatty
acids in foods.’
“Further supporting evidence has been found in data
from a 1987 study that followed the dietary habits of 85,000
nurses for eight years. The data from this study, led by Dr.
Walter Willett of the Harvard School of Public Health, show
that there was an increase in the risk of heart disease among
those with the highest intake of trans fatty acids. Researchers
said the findings are no excuse for people to revert to butter...
“Industry officials and the federal government contend
that Americans eat far fewer trans fatty acids–no more
than 8 to 10 grams a day–than the participants in the Dutch
study, who consumed 34 grams a day. In the Agriculture
Department study, the participants consumed 8 to 20 grams
of trans fatty acids a day.”
But Mary Enig who has studied trans fatty acids says
that Americans eat 11-28 gm of trans fatty acids daily; the
majority of these come from processed foods other than
margarine–such as french fries, cookies, fried chicken,
potato chips, cakes, etc. The FDA is now struggling to
decide how to deal with this new information in its new
labeling regulations; should it add an additional category for
trans fatty acids or divide all fats into two types: one called
cholesterol lowering and the other cholesterol raising.
Note: For comments on the biological significance of
these findings, see SoyaScan interview with Emken, 5 Nov.
1992. Address: New York Times.
9148. Bryant, Thomas E., Jr. 1992. What is the Associates
of the National Agricultural Library? (Interview). SoyaScan
Notes. Oct. 30. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: The Associates of the National Agricultural
Library (NAL) is a group whose mission is to lobby for
increased finding for the National Agricultural Library.
The Associates was started approximately 20 years ago
by NAL employees. Their original purpose was to by a Coke
machine. In 1989 the Associates was reorganized, a Board
of Directors was formed, and the NonProfit Management
group was given the contract to manage the Association.
The Associates is a 501(c) (3) charitable organization, so all
donations are tax deductible.
In 1991 the Associates had a budget of $140,000 which
they were able to raise in grants and membership dues; most
of this funding came from corporations in the form of direct
grants to support specific activities. In 1992 they expect to
raise approximately $250,000. There are four classes of paid
membership: Corporate (patron $10,000, donor $2,500),
association, institutional and individual. Members receive

the Harvest newsletter. The Associates of NAL has a very
prestigious board of directors including all former secretaries
of agriculture. They write letters, meet with key decision
makers, have a patron dinner, and hold a congressional
awareness session by honoring the most prominent member
of congress who has actively supported the goals of NAL.
Last year they honored the retiring chairman of the Kellogg
Company, Bill LaMothe, and Congressman “Kika” de
la Garza [of Texas], Chairman of the House Agriculture
Committee. The organization is located in and part of the
NonProfit Management group with other similar library
groups, as from National Library of Medicine, Library of
Congress, etc.
The 1992 budget of the National Agricultural Library is
approximately $17 million; ten years ago it was $8 million.
By comparison the 1992 Library of Congress budget is $250
million and the National Library of Medicine budget is $100
million.
Tom is basically a lobbyist, and he spends a lot of
time lobbying Congress, the USDA, and the Secretary
of Agriculture (Edward Madigan). The main obstacle to
increased NAL funding is USDA. When they are told by
the government that they must make 10% budget cuts,
Secretary Madigan simply cuts 10% across the board from
all divisions. He does not look for creative ways to cut.
For example, he does not place any priority on agricultural
information and technology. Address: Acting Executive
Director, Associates of NAL, 1555 Connecticut Ave., N.W.
#200, Washington, DC 20037. Phone: 202-462-9600.
9149. Anand, S.C. 1992. Registration of Delsoy 4210
soybean. Crop Science 32(5):1293. Sept/Oct. [8 ref]
• Summary: Delsoy 4210 “was developed by the Missouri
Agricultural Experiment Station and released jointly by
the Missouri, Illinois, Indiana, and Kansas agricultural
experiment stations in April 1991. This is a Maturity Group
IV cultivar selected to combine high yield with resistance to
soybean cyst nematode (SCN),... Races 3 and 14.” Address:
Dep. of Agronomy, Univ. of Missouri.
9150. Hudson and Harsch. 1992. New industrial uses, new
markets for U.S. crops: Status of technology and commercial
adoption. Maumee, Ohio. 78 p.
• Summary: This advance issue was prepared for USDA
especially for the Biobased Products Expo 92, held on
6-9 Oct. 1992 at St. Louis, Missouri. Chapter 6 (p. 22-27)
is titled “Diesel from crops: ‘Biodiesel’ offers farmers
opportunity to progressively grow more fuel–and opportunity
for big cities to reduce air pollution.” Soybean oil can be
used as a substitute for petroleum-based diesel fuel.
Chapter 15 (p. 62-65) is titled “Soybeans: From soy
ink to soy fuels, soybeans could be a major industrial raw
material.” Contents: Key points. Facts: Soybeans in industry.
Uses (Henry Ford, Wheeler McMillen, ANPA, soy ink, diesel
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fuel). Market size and potential. Production. Processing.
Research and technology. Key contacts (NCAUR, ANPA,
ASA). No end to the possibilities.
9151. Olson, Joan. 1992. Cloning soybean genes may
improve oil quality. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Crookston, Minnesota) 1(4):8.
Oct.
• Summary: USDA’s Agricultural Research Service (ARS)
researchers have found that they can improve the quality,
quantity, and shelf life of soy oil by cloning the genes that
code for production of essential proteins involved in soybean
storage.
9152. Emken, E.A. 1992. The nutritional significance of
trans-fatty acids in the diet (Interview). SoyaScan Notes.
Nov. 5. Conducted by William Shurtleff of Soyfoods Center.
[5 ref]
• Summary: A number of recent carefully-done studies
(including 2 Dutch studies, 2 Australian studies, and a notyet-published USDA study by Joe Judd) show that trans
fatty acids do raise serum cholesterol. There are also 10 or so
older published studies that are fairly good. The data is real
and statistically significant, but its biological significance is
questionable. Almost all researchers agree that the average
American consumes no more than 8 mg/day of trans fatty
acids. The only person he knows of who disagrees with this
is Mary Enig, who puts the figure at 12 mg/day.
In these studies, roughly 25-35 mg/day of trans fatty
acids are used. If researchers used less than 10 grams, the
effect on serum cholesterol levels are normally too small
to measure with any statistical accuracy. Using the data
from these studies on trans fatty acids, we can extrapolate
backwards on a linear basis to a level of 8 mg/day. After
extrapolation, we find that if this amount of trans fatty acids
were replaced by oleic acid or linoleate or other good nonatherogenic lipids in the diet of a typical American (who has
a serum cholesterol level of 200 mg/dl), the net effect would
be to lower that person’s serum cholesterol level by only
2½-3 mg/dl, i.e. by only 1 to 1.5%–which is insignificant. He
is not at all concerned about the trans fatty acids in his diet.
The USDA study by Joe Judd will probably not be
submitted for publication until early 1993.
People with very low serum cholesterol levels are at a
considerably higher than normal risk from cancer. Address:
Northern Regional Research Center, Agricultural Research
Service, USDA, Peoria, Illinois 61604. Phone: 309-6854011.
9153. Whitney, Craig R. 1992. Trans-Atlantic impasse: The
only thing being shared is the blame as the U.S. and Europe
fight over trade. New York Times. Nov. 7. p. 1, 28.
• Summary: The looming trade war over European subsidies
of soybeans and other oilseeds could cause a global

recession. “At the economic summit meetings in each of
the last three years, the leaders of the seven most powerful
industrial economies have solemnly sworn to do their utmost
to bring global trade negotiations to a successful conclusion
by the end of the year...
“Officials in Brussels say the stumbling block is the
technical issue of whether Europe is willing to reduce
subsidies in a way that would limit production of oilseeds,
which are used in animal feeds, to 8.5 million tons a year,
a move demanded by the United States in the interests of
American soybean exporters.
“French farmers made life miserable for Mr. Mitterrand
in the summer, angry at compromises the community had
made to reduce agricultural export subsidies by 21 to 22
percent. With his party facing defeat in legislative elections
next spring, Mr. Mitterrand has turned a deaf ear to entreaties
from his partners to give in again, German officials say...
“As far as officials here can tell, President Bush has left
the issue mostly to his Secretary of Agriculture, Edward R.
Madigan, and his trade negotiator, Carla A. Hills.”
9154. Bagby, Marvin O. 1992. Uses for vegetable oils.
Yearbook of Agriculture (USDA). p. 154-58. Chap. 23.
For the year 1992. New Crops, New Uses, New Markets:
Industrial and Commercial Products from U.S. Agriculture.
• Summary: Soybean oil is discussed in many sections
of this chapter. Epoxidized oils and films: During World
War II, scientists at the ERRC (Eastern Regional Research
Center, Philadelphia, Pennsylvania) developed methods
for converting vegetable oils to epoxidized oils, for use as
plasticizers and stabilizers. They replaced products that
were volatile and toxic. “Out of the 300 million pounds of
soybean oil used annually for industrial products, nearly 122
million pounds (about 40%) are converted to epoxidized
oil.” Research and development begun by the Northern
Regional Research Laboratory (now named NCAUR) in
Peoria, Illinois, “led to the commercial production and use of
polyamide resins. Polyamides are prepared from dimer acids
that have been derived from soybean and other vegetable
oils and are used as hot-melt adhesives for shoe soles, book
bindings, can-seam solders, and packaging. Production
of dimer acids in the United States is about 40 million
pounds per year; perhaps more than half of this is used for
polyamides.
Nylon 9, a product of NCAUR research, is a plastic
made from oleic acid, a fatty acid found in most vegetable
oils, including soybean oil.
“Soybean oil inks: Soy inks, alternatives to conventional
petrochemical-based inks, were developed by the American
Newspaper Publishers Association (ANPA) and were first
used in 1987 by the Cedar Rapids Gazette (Iowa). The ink
from soybeans consists of about 50-60% degummed soybean
oil, 20-25% petroleum resin, and 15-25% pigments. This
ink has gained rapid acceptance by the newspaper industry.
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The colored inks are especially popular. Because the black
inks formulated by ANPA were not cost-competitive with
typical offset news inks they are not widely used.” A photo
shows chemist Sevim Erhan (a woman) comparing a beaker
of soybean oil with the traditional petroleum-based product
used in making printing inks. Soy oil is a much lighter
colored vehicle for producing ink.
Dust control: “In the 1980’s soybean oil was evaluated
by USDA’s Agricultural Research Service (ARS) researchers
and others for dust control in swine confinement operations
and in grain elevators. Because vegetable oils are readily
biodegradable and edible, they are ideally suited for this
purpose.
Diesel fuel: Diesel engines are compression ignition
engines. Early diesel engines were demonstrated running
on peanut oil. Soybean oil also makes a good diesel fuel.
Address: Research Leader, Oil Chemical Research, National
Center for Agricultural Utilization Research, ARS, USDA,
Peoria, Illinois.
9155. Bowers, Douglas E. 1992. Introduction: Historical
models for change. Yearbook of Agriculture (USDA) p. v-xii.
For the year 1992. New Crops, New Uses, New Markets:
Industrial and Commercial Products from U.S. Agriculture.
• Summary: Contents: New crops and new uses: Historical
trends. Early American adaptations. The rise of utilization
research (George Washington Carver and peanuts,
Agricultural Adjustment Act of 1938, the four regional
research laboratories, soybeans). Postwar research (from
1957). New sources of demand. A promising future (The
Food, Agriculture, Conservation, and Trade Act of 1990).
By the early 1900s “it was becoming clear that new uses
for farm products would have to be found if surpluses were
to be avoided and byproducts efficiently used. Within USDA,
utilization research, as it was called, became increasingly
important. In 1920–at a time when farm prices were
collapsing because of a contraction in exports–an Office of
Development Work was set up in the Bureau of Chemistry
to find ways to chemically break down farm products
into substances that industry could use. World War I also
provided an incentive for research into industrial uses for
agricultural products.
“One of the most successful utilization researchers early
in this century was George Washington Carver at Tuskegee
Institute in Alabama. Carver saw that the South was suffering
from the overproduction of cotton, almost to the exclusion
of other crops. Not only were cotton prices low, but the boll
weevil was also beginning to devastate cotton farms that
stood in its path.
“Carver believed farmers would turn to other crops
if enough new uses could be found for them to create a
sufficient market. He concentrated on peanuts and sweet
potatoes, two crops Southerners already knew how to
grow but that were not widely planted for commercial

purposes. Over the years, Carver developed hundreds of new
products from peanuts and sweet potatoes; the best known
to consumers is probably peanut oil. USDA’s Extension
Service helped disseminate information throughout the South
about converting from cotton to other crops. Largely thanks
to Carver’s research, peanut acreage quadrupled between
1920 and 1940. Carver also found new uses for cotton
and soybeans; in fact, soybeans can be seen as the most
successful “new” crop in the United States this century.
“Surplus production became an even greater problem
during the Depression of the 1930’s, when domestic markets
fell and exports nearly dried up. Congress took a major step
toward the expansion of utilization research when it passed
the Agricultural Adjustment Act (AAA) of 1938; this act
created four regional research laboratories as part of what
is now the Agricultural Research Service. Each laboratory
specialized in the crops grown in its region–for example,
cotton in the South; wheat, fruits, vegetables, and alfalfa in
the West; animal products, milk, and tobacco in the East; and
grain crops, soybeans, and other oilseeds in the North.
“With the AAA of 1938, the basic institutional structure
of today’s national, regional, and State experiment station
laboratories was established. The present-day advisory
committee system, by which representatives of farmers
and land-grant universities are given a voice in setting
research priorities, was also foreshadowed by a committee
on utilization research appointed just after the 1938 act was
passed. Advisory committees and research on utilization and
marketing were strengthened by the Research and Marketing
Act of 1946, which sought to redress the imbalance between
production and postproduction research.”
“Most important, in 1943 USDA scientists [at the
Northern Regional Research Laboratory] discovered a way
to mass-produce penicillin, making this miracle drug widely
available for the first time.
“After the war, attention again focused on crops in
surplus. In 1957, with farm productivity soaring from the
greatly increased use of chemicals and machinery, Congress
created a Commission on Increased Industrial use of
Agricultural Products to recommend new research in this
area.” Address: Head, USDA Agricltural and Rural History
Section, ERS/USDA, 1301 New York Ave., N.W., Room
928, Washington, DC 20005-4788. Phone: 202-219-0787.
9156. Brownback, Sam; Glaser, Lewrene. 1992. Agriculture
provides U.S. industry with diverse raw materials. Yearbook
of Agriculture (USDA). p. 2-8. Chap. 1. For the year 1992.
New Crops, New Uses, New Markets: Industrial and
Commercial Products from U.S. Agriculture.
• Summary: An excellent overview and summary. A
section titled “Soybean Oil Inks” states: “First marketed in
1987, soybean oil based printing inks have experienced a
phenomenal surge in usage. Over one-third of the Nation’s
daily and weekly newspapers are using either color or black
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soy ink. Color soy inks have been widely adopted because of
their superior performance, despite their slightly higher price.
Black soy inks are more expensive than their petroleumbased counterparts, thus limiting their use.
“However, two environmental factors could encourage
more newspapers and other lithographic printers to use soy
inks: lower worker exposure to harsh petrochemicals and
decreased emissions of volatile organic chemicals (VOC’s).
With soy inks, VOC levels are 2-4 percent, compared with
25-40 percent for petroleum-based inks.
“Researchers at the USDA’s Agricultural Research
Service (ARS) National Center for Agricultural Utilization
Research in Peoria, Illinois, are already working on a
second generation of lithographic soy inks. They contain no
petrochemical compounds (except for pigments), provide a
wide range of viscosities, and are expected to be more cost
competitive with petroleum-based inks.”
A section titled “Paintings and Coatings” notes that
“VOC’s are one of the principal components in chemical
reactions in the air that form ozone, which in the lower
atmosphere is a pollutant that can cause respiratory
problems... Surface coatings are the largest single source
of industrial VOC emissions... Scientists are examining
vegetable oils, particularly vernonia oil and epoxidized
soybean oil, as replacements for solvents in paints and
coatings. The modified coatings have lower VOC’s and
superior properties, and they are cheaper than traditional
paint formulations. About 50 million pounds of vegetable
oils could be used in these applications annually.
“Fuels. Biodiesels are receiving attention as a
replacement for petroleum diesel fuel. Tractors and other
farm equipment, commercial truck fleets, railroad engines,
barges, and military vehicles and ships all run on diesel fuel.
Production agriculture alone uses 3 to 3.5 million gallons
annually. Besides being a renewable resource, biodiesel fuel
can also help reduce air pollution. It is low in sulfur and
gives off fewer particulates during combustion. Research
is being conducted to develop diesel fuel from soybean oil,
rapeseed oil, and tallow.”
A graph on page 3 shows the real prices of a bushel of
corn and a barrel of petroleum from 1949 to 1989. The price
of corn has trended sharply downward, while the price of
petroleum has trended slowly upward. Both have peaked at
times. In 1979 the two prices were equal for the first time
in history, and since that time the corn prices has generally
been the lower of the two, sometimes much lower. Address:
1. Kansas Secretary of Agriculture, Kansas State Board
of Agriculture; 2. Agricultural Economist, ERS, USDA,
Washington DC.
9157. Duke, James A.; McChesney, James D. 1992. New
medicines from old crops. Yearbook of Agriculture (USDA).
p. 183-88. Chap. 28. For the year 1992. New Crops, New
Uses, New Markets: Industrial and Commercial Products

from U.S. Agriculture.
• Summary: “Today there is much interest in designing
foods that can reduce the probability of diseases like
cancer; they are sometimes called ‘designer foods,’ ‘food
farmacy,’ ‘nutriceuticals,’ or ‘prandial pseudoprescriptions.’
Hundreds of bioactive compounds in our food crops have
indicated healthful activities... However, the USDA does
not encourage self-diagnosis or self-treatment with herbal
medication.” Antioxidants are compounds that prevent
oxidative damage to free radicals.
Steroids: “Few Americans realize that steroids represent
about 15 percent of modern medicinal prescriptions. The
medicines loosely called steroids are widely used to treat
arthritis, achieve contraception, etc. At first, steroids were
obtained from animal urine. Then it was discovered that a
compound called diosgenin, from yams (Dioscorea spp.),
can be converted to steroids. A burgeoning industry of
steroid contraceptives soon followed. Gradually, however,
wild yams became more and more unpredictable as steroid
sources. Today, most steroids are made from natural
compounds called sitosterol and stigmasterol, byproducts
of soybean processing. Assuming the world pharmaceutical
market has a value of $150 billion and that steroids capture
15% of that market, the soy byproducts called steroids are
worth more than $20 billion in their final pharmaceutical
form. This is a significant example of adding value by
processing, since the byproducts themselves are relatively
low-cost.
“Soybeans made new headlines in March 1990 [see USA
Today, March 27] as a result of research [by Dr. Stephen
Barnes] at the University of Alabama in Birmingham.
Soybeans contain several compounds called phytoestrogens
that have mild estrogenic activities. Researchers believe
that many breast tumors need the hormone estrogen to
grow, so doctors often treat breast cancer patients with an
antiestrogen drug known as tamoxifen. It is speculated that
phytoestrogens may behave as tamoxifen does (but more
weakly) by inhibiting tumor development.
A photo shows Dr. James Duke examining a plant. “Of
the 2,800 plants in Maryland, he has found published folk
medicinal uses for 700.”
Note: This is the earliest document seen in the
SoyaScan database that contains the word “nutriceuticals”
(or “nutriceutical”) spelled in that way–or any similar term.
Address: Economic Botanist, ARS, USDA, Beltsville,
Maryland; 2. Director, Research Inst. of Pharmaceutical
Sciences, Univ. of Mississippi, Oxford.
9158. Gifford, Claude. 1992. New farm products, new uses,
and the environment. Yearbook of Agriculture (USDA). p.
280-85. Chap. 43. For the year 1992. New Crops, New Uses,
New Markets: Industrial and Commercial Products from
U.S. Agriculture.
• Summary: “New farm products and new uses for farm
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products offer promising opportunities to increase the
demand for U.S. farm commodities, boost farmers’ income,
put new economic life in rural communities, and improve the
environment.”
“History of the New Uses Effort:
“New uses is not a new idea, but the degree of action
and the opportunities for success are new.
“USDA’s four Regional Research Laboratories–in
Albany, California; New Orleans, Louisiana; Peoria, Illinois;
and Wyndmoor, Pennsylvania–were built in 1938-41 to
find new uses for farm products. A national Presidential
Commission on Increased Industrial Uses of Farm Products
studied new uses in 1956-57. Secretary of Agriculture Block
in the early 1980’s held a national conference ‘challenge
forum’ on new uses.
“Predating all this was the formation of the Chemurgic
Council under the leadership of Wheeler McMillen and with
some financial aid from Henry Ford. The Chemurgic Council
also had the support of such luminaries as inventor Thomas
A. Edison, industrialist Irenee du Pont, MIT president Karl T.
Compton, Nobel Prize winning physicist Robert A. Milliken
of the California Institute of Technology, founder of the
American Society of Farm Managers D. Howard Doane,
Cornell University trustee H.E. Babcock, General Motors
vice president Charles F. Kettering, and Sears, Roebuck &
Company board chairman Robert E. Wood–all of whom
served on the Chemurgic Council Board of Governors
simultaneously.
“Wheeler McMillen, long-time president of the National
Chemurgic Council, was also executive director of the
1956-57 Presidential Commission on new uses, and was
editor-in-chief of Farm Journal. He based his reasoning for
the formation of the Chemurgic Council on the concept that
the human stomach, as an outlet for food production, will
stretch only so far–but the appetite for industrial uses of farm
products can be almost without limit. The idea grew out of a
comment made by Julius Barnes, a wheat exporter who was
president of the U.S. Chamber of Commerce, in a speech at
the American Farm Bureau Convention in Chicago in 1924,
where McMillen was present.
“Subsequently, McMillen wrote about the concept in
Farm and Fireside, of which he was then an editor. In 1926
McMillen wrote an editorial suggesting a national foundation
to stimulate the creation of new uses for farm products. He
discussed the concept with William M. Jardine, Secretary
of Agriculture, and Herbert E. Hoover, then Secretary of
Commerce. Both reacted favorably. In the next session of
Congress, the Commerce Department requested a $50,000
appropriation to investigate industrial uses for agricultural
raw materials.
“In 1929 Jardine wrote a foreword to a McMillen book.
Too Many Farmers, relating that when he was Secretary
of Agriculture, McMillen came to him and ‘pointed out
the inelasticity of the human stomach,’ and ‘proposed a

campaign for the support of research to discover and extend
nonfood uses for farm-grown materials, and to find more
profitable uses for farm wastes.’
“The Chemurgic Council, formed in 1935, had three
primary aims:
“’1. Development of new, nonfood uses for established
farm crops.
“’2. Establishment of new crops for new or old uses.
“’3. Discovery of profitable uses for agricultural wastes
and residues.’
“This background is covered in McMillen’s book New
Riches from the Soil. Those former activities on behalf of
new uses laid the foundation for the present emphasis on
new uses for farm products. Secretary of Agriculture Edward
Madigan has made the development of new farm products
and new uses for farm products one of his top priorities.
There is even a greater opportunity now to be successful
in producing new farm products and new uses for farm
products.
“Farm Capacity Is Available: The U.S. ‘farm plant’ is
running under capacity. From 60 million to 78 million acres
of cropland have been idled in farm programs each of the
last 5 years. New products and new uses can offer more
opportunities for farmers to put this land to productive use.
This would reduce Government farm program costs while
increasing the per-unit efficiency of agricultural production.
“About one-half of these idled acres–36 million of
them–are in the Conservation Reserve Program (CRP),
withdrawn from production under 10-year contracts that start
expiring in 1996. Finding new uses for those acres–such as
growing less soil-depleting biomass for alternative fuels–
would offer part of the solution for what to do with this land
as it comes out from under CRP contracts.” Address: Office
of Public Affairs, USDA, Washington DC.
9159. Harris, W.L.; Rosen, Howard. 1992. Conversion of
biomass to fuel and energy. Yearbook of Agriculture (USDA).
p. 212-20. Chap. 33. For the year 1992. New Crops, New
Uses, New Markets: Industrial and Commercial Products
from U.S. Agriculture.
• Summary: This chapter begins: “In 1991, biomass
provided over 3.5 quads (a quad is a measure of energy that
equals 1 quadrillion British Thermal Units, or Btu’s) of the
energy used in the United States. This was equivalent to the
energy contained in 604 million barrels of oil which equals
about 22 percent of annual U.S. oil imports.”
Page 218: “Biodiesel from Oilseed Crops: Biodiesel is a
diesel-type fuel made from oils extracted from oilseeds and
plants, or from animal fats, which can be used in unmodified
diesel engines. The raw oils and fats must be modified by
some chemical and/or thermal processes to reduce their
viscosity and lower their high boiling point.
“Many researchers have sought technologies to extract
oil from seeds having high oil contents.”
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“Currently, more than 25 billion gallons of diesel fuel
are used annually in the United States. Production agriculture
alone uses 2.5 billion gallons annually.”
Three major technologies have been developed
to produce biodiesel: “(3) The unprocessed oils were
chemically converted (transesterified) to less complex
chemicals known as fatty esters by combining the oils with
alcohols, using a catalyst such as potassium hydroxide.
Methyl and ethyl esters made from soybean and industrial
rapeseed oils using methanol or ethanol were found to
have properties similar to diesel fuel and could be directly
substituted in unmodified engines without significantly
reducing performance or expected engine life.”
Most oilseed crops, including soybeans, may be used
to make biodiesel. “Currently, biodiesel is not economically
competitive with diesel fuels. Continued increases in the
oilseed yield per acre and improved processing technology
will help close the gap.” Address: 1. National Program
Leader for Engineering and Energy, Agricultural Research
Service, USDA, Beltsville, Maryland; 2. Energy Coordinator,
Forest Service, USDA, Washington DC.
9160. Libby, Lawrence; Kugler, D.E.; Taff, S. 1992. The
power of choice. Yearbook of Agriculture (USDA). p. 32-37.
Chap. 5. For the year 1992. New Crops, New Uses, New
Markets: Industrial and Commercial Products from U.S.
Agriculture.
• Summary: “Agriculture at a crossroads. As a Nation,
we are discovering that ‘agriculture is the foundation of
manufacture and commerce’ (as the motto on USDA’s seal
suggests). We are learning that agriculture provides much
more than food and fiber, that agriculture is a storehouse
of renewable chemicals and materials for the Nation’s
industries. This role was fundamentally and widely
understood in the past, but now we have come to rely largely
on synthetics, many of petro-chemical origin...”
“Today in another swing of the pendulum, public
attention–and market demand–may be moving away from
how much food, fiber, and other material is grown to how
it is grown.” In short, from quantity to quality. A growing
number of consumers, when they buy a bushel of soybeans,
want to know how it was grown “(including tillage and
chemical practices), the ownership of the farm, the relative
prosperity of the surrounding community... Demand for
environmental services from agriculture will be increasingly
evident throughout the world.”
Aside from soy, “some ornamental yews are a renewable
source of the compound taxol, which is being used to make
an anticancer drug.”
Photos show: (1) Two cupped hands holding several
opened soybean pods. (2) A field of soybeans planted
with no-till in wheat residue. (3) The 1991 Yearbook of
Agriculture which “was printed with soy ink on recycled
paper. Press Foreman Gary Crawford of the Arcata Printing

Company in Kingsport, Tennessee, and Warren Bell, Printing
Chief for USDA, check soy-ink-printed press sheets. A
particularly successful use of soybean oil has been a partial
replacement for petroleum in printing inks.” Address: Chair,
Dep. of Food and Resource Economics, Univ. of Florida,
Gainesville, Florida; 2. Director, Office of Agricultural
Materials, CSRS, USDA, Washington DC; 3. Agricultural
Economist, Dep. of Agricultural and Applied Economics,
Univ. of Minnesota, St. Paul, Minnesota.
9161. Thames, Shelby; Kleiman, R.; Clements, L.D. 1992.
How crops can provide raw materials for the chemical
industry. Yearbook of Agriculture (USDA). p. 86-91. Chap.
13. For the year 1992. New Crops, New Uses, New Markets:
Industrial and Commercial Products from U.S. Agriculture.
• Summary: “Nature has produced an estimated 300,000
different plant species, of which we use only a few hundred
in organized agriculture. In 1957 the USDA initiated a
program that collected plants worldwide from a number of
sources. The idea was to take a close look at these plants
chemically and see if any new and different materials in
them could be useful to humanity. About 8,000 different
species were collected, most of which had never been
examined before.”
“The utility of a given crop as a resource for the
chemical industry depends upon the chemical composition
and structure of the materials found in that crop.”
A long section discusses vegetable oils and their
chemical reactions. “Seed oils consist primarily of a
chemical form called a triglyceride... Alcohols such as
methanol or ethanol can react with the oil’s triglyceride
to give what is called a fatty acid ester, which is useful,
among other things, as a substitute diesel fuel. Vegetable oils
can be converted to glycerol (used in cosmetics, synthetic
fibers, explosives, etc.) and fatty acids through the chemical
addition of water to the triglyceride.
“The fatty acids of soybean oil and tall oil (from
wood, primarily pine) are used to make materials included
in hot-melt glues and in the curing component of epoxy
glues... Other uses for fatty acids include fabric softeners,
plastics, paints, coatings, inks, antifoaming agents, minerals,
processing agents, and mold release agents in foundries.”
“Soybean oil has been modified to replace petroleum in
inks for newspaper printing. (The 1991 and 1992 Yearbooks
of Agriculture were printed with soy ink.).” Address: 1.
Distinguished Univ. Research Prof. and Prof. of Polymer
Science, Univ. of Southern Mississippi, Hattiesburg; 2.
National Center for Agricultural Utilization Research, ARS,
USDA, Peoria, Illinois; 3. Director, Agricultural Materials,
CSRS, USDA, Washington DC.
9162. Yearbook of Agriculture (USDA). 1992. New crops,
new uses, new markets: Industrial and commercial products
from U.S. agriculture. 302 p. For the year 1992. Foreword by
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Edward Madigan, Secretary of Agriculture.
• Summary: This Yearbook, published while George Bush
was president of the USA, reflects an interest in finding
ways to make agriculture more self sufficient and less
dependent on government subsidies. Many of the new uses
are industrial uses. The excellent introduction (“Historical
Models for Change,” by Douglas Bowers) and various
chapters that mention soy are cited separately.
Contents: Foreword. Introduction. Part I: Markets.
Part II: Researching and implementing new products and
technologies. Part III: Products from nontraditional crops.
Part IV: New products from traditional crops. Part V: Focus
on renewable fuels (biofuels). Part VI: Innovative products
for food industries. Part VII: Environmental issues. Epilogue.
Credits. Index.
9163. Associates of the National Agricultural Library. 1992.
Associates of the National Agricultural Library (Leaflet).
Washington, DC. 3 panels each side. Each panel: 22 x 9 cm.
• Summary: Contents: Current challenges and future
opportunities. Associates of the NAL: A leadership voice
in the agricultural community. Membership benefits.
Membership categories: Corporate, association, institutional,
individual. Board of directors: Officers, senior executive
committee, former Secretaries of Agriculture, members.
“The agricultural sector is undergoing a radical
transition as it moves into the information age. With
fierce competition in the marketplace, sophisticated
technology, and changing consumer demands this critical
economic sector needs accurate, comprehensive and timely
information.
“The National Agricultural Library (NAL) fills this
need. It houses the most complete collection of agricultural
research and literature in the world. The library also contains
11 information centers which provide expertise in diverse
and critical issues facing the agricultural community: Rural
information, Agricultural trade and marketing, Aquaculture,
Water quality, Biotechnology, Food and nutrition, Youth
development, Plant genome, Alternative farming, Animal
welfare, Technology transfer.
“The National Agricultural Library’s mission is to
increase the availability and broaden the utilization of current
agricultural information for researchers, educators, media,
policymakers, private corporations, and the general public.
The NAL is leading the way into the information future by
making its entire AGRICOLA collection available on line
through dialog and BRS, on CD-ROM from silver platter and
in print under the titled, “Bibliography of Agriculture”.
“NAL is one of three federal libraries, and also the
coordinator and primary resource for a national network
of state land-grant and field libraries. In its international
role, the NAL serves as the U.S. center for the international
agricultural information system, coordinating and sharing
resources.” Address: 1555 Connecticut Ave., N.W., Suite

200, Washington, DC 20036. Phone: 202-462-9600.
9164. Cardenas, Danilo C.; Legaspi, Benjamin M. 1992.
The status of soybean production and utilization in the
Philippines. In: Increasing Soybean Production in Asia:
Proceedings of a Workshop. 1992. Bogor, Indonesia: CGPRT
Centre. 187 p. See p. 119-35. Held 21-24 Aug. 1990 at
Phitsanulok, Thailand. [8 ref]
• Summary: Contents: Introduction. Production situation:
Production trends, economics of soybean production, price
trends, marketing of soybean. Philippine foreign trade
situation: Soybean imports, soybean exports. Soybean
utilization. Government policies/programs affecting the
industry: Policies, programs. Major problems besetting the
local soybean industry. Conclusions.
The soybean, also know locally as “utao,” has become
an increasingly important economic crop in the Philippines.
Yet in 1987 (the latest year for which figures are given)
only 5,698 tonnes (metric tons) were harvested from
6,490 hectares, having a value of 45,169,000 pesos. This
represented only 0.02% of the total Philippine quantity of
agricultural production, and only 0.05% of total farm area
and value. Philippine soybean production peaked at 11,466
tonnes in 1982. Most of the country’s soybeans are grown
in the southern Mindanao region (72.1%), followed by
northern Mindanao (10.0%) and central Mindanao (9.4%).
Imports of soybeans and products have steadily increased
since Philippine farmers do not produce enough soybeans
to meet local demands; the value (FOB US$) rising from
$61,989,000 in 1980 to $127,981,000 in 1988. The main
imports are soybean meal (accounting for 86.87% of total
import value), refined soybean oil (5.19%), soybeans
(4.18%), and crude soybean oil (223%). Before March 1986
the National Food Authority (NFA) had the sole authority
to import soybeans, but with the introduction of the trade
liberalization program, importation has reverted to private
firms. In 1989 the country’s major sources of imported
soybeans were China (which supplied 42% of total imports),
Brazil (34%), and the USA (15%). Exports, which are
negligible, have grown from $136,000 to 1,123,000 during
the same period. The main exports are soy sauce (accounting
for 91.03% of total value), salted and fermented soybeans
[fermented black soybeans] (tausi, 3.34%), and soybeans
(2.65%).
Table 7 lists and describes “Soybean-based food
products popularly used in the Philippines.” Fermented
products include soy sauce, salted and fermented soybean
(tausi), tempe (tempeh), soybean paste (miso), and soybean
curd (fermented tofu cubes; a soft cheese-type product with
a salty but mild flavor, eaten as a relish or cooked with meat
and vegetables). Non-fermented products include soybean
sprouts (toge), soybean cheese (tokwa [tofu]), Geerlings
cheese (taho, soymilk curds; a sweet dessert or snack food
for children), soybean milk, and roasted soybean (soy
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coffee).
“In terms of food usage, Filipinos, unlike other Asians,
have not developed a taste for soya-based products... Most
of the soy products available in the market are either made at
home or in family-operated shops.
“It is interesting to note from the report of Co (1987)
that small scale food processors engaged in manufacture of
taho and tokwa preferred locally grown beans to imported
ones. They claimed that local soybeans have a distinctive
‘fresh’ quality which imparts a finer and smoother texture to
their finished products providing a longer shelf life than that
produced from imported beans.
“Recently, several developments in the local economy
have signaled a revival of interest in the use of soybean
as food. In 1980 Nestle Philippines Incorporated began
commercial production of powdered soymilk products
and later a baby soya-cereal food formulation and a soyabased meat extender which is produced primarily for
export to other Asian countries. Today Nestle Philippines,
in co-operation with the Land Bank of the Philippines, the
Regional Offices of the Department of Agriculture and
PCARRD is encouraging local production of soybean and
had adopted a no importation policy.
“Some years ago, the use of TVP also gained a
permanent foothold in the local processing industry. It is
used in the manufacture of ground meat products and as
a meat extender. Almost all TVP used in the country is
imported except for the locally manufactured full-fat TVP
which is being produced by the Vitarich Corporation, one
of the biggest feed millers in the country. The company has
built a full-fat soya processing plant capable of utilizing 900
MT [metric tons] of soybean per month. Unfortunately, all
its raw soybean requirements are imported from the U.S. and
China.
“Soybean flour, protein concentrate and protein
isolates are the newest soya-based products and are now
used extensively in the country for the formulation of meat
emulsion products. All raw materials are imported and there
is no local manufacturing capability at present.”
“Programmes: As early as the 1970s, the government
tried to involve itself to some degree in boosting national
soybean output, despite the low priority it accorded to
soybean in general. It was an involvement borne out of
an urgent need to meet the growing requirements of the
local feed milling and livestock industry, rather than of a
need to address the high incidence of malnutrition among
Filipinos. Accordingly, the government launched a number
of programmes to improve soybean production, most of
which failed to achieve their goals. At present, only the
PCARRD-coordinated Soybean Pilot Production Programme
continues to function. This programme was initiated in late
1983.” Address: 1. Supervising Science Research Specialist,
Philippine Council for Agriculture, Forestry, and Natural
Resources Research and Development (PCARRD); 2.

Dep. of Agriculture Bureau of Plant Industry, Los Baños
National Crop Research and Development Centre. Both: The
Philippines.
9165. Duke, James A. 1992. Handbook of phytochemical
constituents of GRAS herbs and other economic plants. Boca
Raton, Florida: CRC Press, Inc. [xviii] + 654 p. No index. 24
cm. [50 ref]
• Summary: Lists alphabetically the names of approximately
517 phytochemical constituents found in the soybean,
Glycine max (L.) Merr. Where available, quantitative data
follow the names of the elements (such as iron, calcium, or
zinc) or compounds. Such numbers are in parts per million
(ppm) on a zero-moisture basis (ZMB). ZMB values were
calculated by multiplying high as-purchased basis (APB)
by 100, divided by 100 minus X, where X = fresh moisture
percentage. Following the name of a compound, ND = not
detected, and TR = trace.
Following the quantitative data, if any, are two-letter
abbreviations, standing for plant parts; the following are
widely used with soybeans: EN = Endosperm. LF = Leaf. PL
= Plant. RT = Root. SD = seed. SP = Sprout/Seedling.
Finally, there may be a 3-letter abbreviation indicating a
primary source.
The introduction begins: “Some jobs never come to an
end. That’s the way CRC’s Harvey Kane and I feel about this
one. But when I showed him how useful this compilation
could be, used either as hard copy or database, he thought
it was time CRC published the first installment, before it
became too unwieldy. This compilation contains most, if
not all of the generally recognized as safe (GRAS) herbs,
and many medicinally important foods (GRAF or generally
recognized as food). The compilation also contains about
500 strictly medicinal plants (GRAP or generally recognized
as poisonous or medicinal species) for which I found
interesting data. All told, about 1,000 plants are covered in
the Handbook or Database of Phytochemical Constituents
of GRAS Hers and Other Economic Plants and about 3,000
compounds are treated in theHandbook or Database of
Biologically Active Phytochemicals and Their Activities.”
Address: USDA, Beltsville, Maryland.
9166. Finnerty, Margaret. 1992. Soybean processing:
Mason City, Iowa. In: Margaret Finnerty. 1992. Soybeans,
Cooperatives and Ag Processing Inc. Flagstaff, Arizona:
Heritage Publishers, Inc. 178 p. See p. 114-23.
• Summary: In 1943 the North Iowa Cooperative Processing
Association was organized in Manly, Iowa (a railroad center)
to serve farmers in northern Iowa and southern Minnesota.
“The “founding fathers” of the project included Earl Dean,
Al K. Karstens, R.T. Nelson, and Glenn Pogeler. Dean
became president of the Board of Directors in 1944 and
Pogeler served as general manager until 1964. The leaders
got 24 co-ops in the area to work together, with financial help
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from the Omaha Bank for Cooperatives. They raised stock,
but the soybean was still a relatively new crop and putting it
all together “was a big struggle.”
World War II was on and the federal government was
promoting crops like soybeans that yielded vegetable oil.
But equipment was hard to get. Bill McArthur, a Mason
city native who was now with the USDA, helped smooth
out bureaucratic wrinkles. For its building, the Association
bought an abandoned rail roundhouse. In 1944 the plant
opened, with only one Expeller, but it was busy from
the start. Another Expeller was soon added. During and
immediately after the war, the business “was very profitable
because of a government contract which allowed a fairly
good margin”–as a co-op brochure explained.
Glenn Pogeler recalled: “They gave us a subsidy and
we made the fattest per-bushel profits at that time. The
government was controlling it; we bought the [soy] beans
and had to guarantee that we paid the support price to the
farmer. Then we sold the beans to the government and
we bought them back from the government with a margin
[profit] and it was all on the basis of the oil content of the
beans. They had a formula: higher oil content got higher
prices.”
Not long after the war, the government controls
were lifted and the margins shrank. But a relatively new
technology, solvent extraction, reduced the oil left in the
meal from over 3% to less than 0.5%. More oil meant
bigger profits. The co-op’s membership voted for 3 big
changes: Buy a solvent extraction system, expand the plant’s
processing capacity fourfold, and move it 10 miles south
to Mason City–a bigger town with better transportation
connections. The new facility, which cost approximately
$1.5 million, had a processing capacity of 150 tons/day of
soybeans and 45 employees, began operating in the fall of
1953. The most impressive feature of the new operation was
the cluster of nine concrete storage bins, each 135 feet tall,
and the adjacent 178-foot head house. [Note: The head house
contains the elevators that lift the grain from storage or from
the place the grain is dumped up to the top of the storage
bins; it can also move grain from one silo to another]. The
bins had a storage capacity of 350,000 bushels of soybeans.
Land adjacent to the plant was sold to Felco and they built
a feed mill. “Felco Soy Bean Oil Meal” was the signature
product of the new Mason City plant.
Despite the many safety precautions, plant
superintendent Harold Tietjens lost his right arm in an
accident; yet he later returned to his job.
In 1962 the co-op built two new 500,000 gallons
soybean oil storage tanks. By 1963 the plant’s processing
capacity had tripled to 450 tons/day. Then came 1964, an
especially bad year financially. After 21 years as manager,
Glenn Pogeler wrote his farewell message in the annual
report: “I have the disagreeable task of bringing you a
financial report... showing a loss of $281,107. The auditors

advised me that we will have a substantial income tax refund
coming that will reduce this loss.” Pogeler concluded that the
future looked bright for the plant and its members.
Several cooperatives were interested in purchasing and
taking over the plant. In 1965 the Mason City cooperative
merged into the Farmers Grain Dealers Association, which
became AGRI Industries in 1979. Then in 1985, when AGRI
Industries got into financial problems, Ag Processing (AGP)
purchased the two plants at Mason City and Manning, Iowa,
from them [on 30 Dec. 1985].
Photos show: (1) Aerial view of the Mason City soybean
processing plant, including front office and six tall concrete
grain elevators, in 1953. (2) A diagram of the Mason City
plant in 1953, showing each piece of equipment inside
the plant (labeled) and product flow lines. The two main
rooms are the preparation dept. and the extraction dept.
(3) In 1963 Glenn Pogeler, general manager of the North
Iowa Cooperative Processing Association, chats with visitor
Themos Soteriadis of Athens, Greece. In the background
are 3 railroad cars, the processing plant, and at least 9 tall
concrete grain elevators. (4) Ground-level of the Mason City
plant (probably in about 1963), with the office in the left
foreground and a small bridge in the immediate foreground.
(5) Glenn Pogeler inspects a display of soy products on a
table. The SCA (Soybean Council of America) signs behind
them read: “The world is your market: Soya. Over 40% of
today’s soybean crop is exported.” “Soybeans feed today’s
hungry world while supplying ideas and products for the
future.” (6) The front of a bag of Felco soy bean oil meal. (7)
AGP Mason City in 1991. (8) Entering the plant in 1953. (9)
Aerial view of the plant in 1964. Address: Author, Heritage
Publishers, Inc., 2700 Woodlands Village Blvd., Suite 300200, Flagstaff, Arizona 86001.
9167. Finnerty, Margaret. 1992. Ag Processing Inc: AGP–
Continuing to service; adapting to change. In: Margaret
Finnerty. 1992. Soybeans, Cooperatives and Ag Processing
Inc. Flagstaff, Arizona: Heritage Publishers, Inc. 178 p. See
p. 152-72.
• Summary: The story of the origin (in 1982-83) and
development of AGP. Photos show: (1) The terminal
elevator at Lincoln, Nebraska. (2) The board of directors
of AGP–Kenneth Nielsen, Urban Knobbe, Ralph Hofstad,
Eldon Peterson, James Bauler, Robert Merkle, Larry Wright,
and James Higgs. (3) Terry Branstad (Governor of Iowa)
talks with Jim Lindsay (CEO of AGP). (4) Secretary of
Agriculture Clayton Yeuter greets CEO Jim Lindsay. (5)
An AGP hopper rail car used for soybean meal, soybeans,
and soybean hulls. (6) One of the diesel engines used to
move railcars. (7) AGP’s new corporate headquarters on
Burt Street, Omaha, Nebraska; they moved here in July
1987. (8) AGP’s corporate logo, adopted in 1984. (9) A
1990 display of soy products made by AGP. (10) Traders
talking on phones in the grain merchandising department.
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(11) AGP’s corporate office at 11235 Davenport St., Omaha,
Nebraska (from 1984 to 1987). (12) CEO Jim Lindsay
and Senator Edward Zorinsky in 1986 in Washington, DC.
(13) The First National Bank Building, Omaha, Nebraska.
AGP’s first corporate office consisted of a few rooms rented
near the top of this building. (14) Front of the Omaha Bank
for Cooperatives. As part of the Farm Credit Banks, it
proved invaluable in providing capital for AGP. (15) AGP’s
management staff in 1991. Patrick A. Reisner, Anthony L.
Porter, William C. Lester, Daryl D. Dahl, Gordon V. Dorff,
James B. Yeates, Tim E. Witty, Joseph L. Meyer, Kenneth S.
Grubbe, James W. Lindsay, and Kenneth J. McQueen. (16)
AGP’s 191 board of directors: Eldon Peterson, manager;
Lowell Wilson, farmer. Urban Knobbe, manager. Denis
Leiting, manager. Tom Collins, manager. Robert Lathrop,
manager. William Ahrenholtz, farmer. James Bauler, farmer.
Ron Ross, farmer.
An illustration (architect’s drawing) shows the new
AGP office building currently under construction at 12700
West Dodge Road, Omaha, Nebraska; it is scheduled
for completion in early 1993. Address: Author, Heritage
Publishers, Inc., 2700 Woodlands Village Blvd., Suite 300200, Flagstaff, Arizona 86001.
9168. Harlan, Jack R. 1992. Crops and man. 2nd ed.
Madison, Wisconsin: American Society of Agronomy, Crop
Science Society of America. xii + 284 p. Illust. Author index.
Subject index. 21 cm. [495* ref]
• Summary: Contents: Foreword. Preface. 1. Prologue: The
Golden Age. 2. Views on agricultural origins. 3. What is
a crop? 4. What is a weed? 5. Classification of cultivated
plants. 6. The dynamics of domestication. 7. Space, time,
and variation. 8. The Near East. 9. Indigenous African
agriculture. 10. The Far East. 11. The Americas. 12.
Epilogue: Who’s in charge here?
A table (p. 57) lists the world’s 30 leading food crops in
terms of estimated edible dry matter (million metric tons).
The top 5 are: Wheat (468), maize (429), rice (330), barley
(160), and soybean (88). These top 5 are all annuals.
Page 73 lists crops indigenous to the Chinese region.
The pulses include soybean (northeastern China) and
adzuki beans (Vigna angularis, southern China). Cereals
and pseudocereals include Japanese millet (Echinochloa
frumentacea, eastern China), buckwheat (Fagopyrum
esculentum, western China) Tartar buckwheat (F. tataricum,
western China), rice (southern China to India), proso millet
or broomcorn millet (Panicum miliaceum, northern China),
Italian millet or foxtail millet (Setaria italica, northern
China). Oil crops include tung oil (southern China) and
rapeseed (temperate China). More and more people are being
fed by fewer and fewer crops. The human species is currently
an eater of grass seeds–like canaries.
The section on “The gene pool system: Species” (p.
106-09) notes that in 1971 Harland & de Wet proposed three

informal categories: Primary Gene Pool (GP-1), Secondary
Gene Pool (GP-2), and Tertiary Gene Pool (GP-3). In the first
edition of this book (9175) Harland claimed that soybean had
neither GP-2 nor GP-3. Since then, soybeans have been bred
with their wild perennial relatives, resulting in hybrids.
Tables on pages 152-53 list the major gene banks in
the international system. The designated base collections
for soybean are USDA (Beltsville, Maryland), and NIAS
(National Institute for Agricultural Sciences, Tsukuba,
Japan).
Recorded History in East Asia: “Chinese civilization,
as distinct from previous cultures, can be said to have
begun with the founding of the Shang dynasty sometime
before 1500 BC. At about 1300 BC, the Shang capital
was established at An-yang and the city was captured by
the Chou tribe in 1027 BC... Essentially all of the Shang
literature falls between 1300 and 1027 BC and consists of
oracle bone inscriptions and writing on cast bronze objects...
Among the earliest compilations of Chinese literature is
the Book of Odes (Shih Ching) assembled from bits and
fragments from the 11th century to the middle of the 6th
century BC. Botanically, it is the most informative of early
literatures and mentions about 150 plants as compared to
55 in Egyptian literature, 83 in the Bible, and 63 in Homer
(Ho, 1969). In the Odes, Panicum millet is mentioned 27
times, the mulberry 20 times, and Artemisia is mentioned 19
times with some 10 varieties. The soybean is first mentioned
in 664 BC in connection with tribute paid to the Chou by
the Shan-Jung (Mountain Jung) tribe... Northern China:
The agriculture that evolved in the north China uplands
was based on the millets, soybean, and a suite of fruits and
vegetables” (p. 198-99).
“Soybean: The wild soybean is a small, slender creeping
vine bearing a few small pods with small, black seeds. The
plant is widely distributed from southern Siberia, through
Manchuria, throughout the eastern coastal plain of China,
and Westward to Szechuan. It is rather weedy and is often
found in city parks under the shade of trees. Presumably, it
was once a woodland or temperate forest plant before the
natural vegetation was removed for agriculture. The changes
under domestication have been enormous.
“Evolution of bush types from vines is common under
domestication. It has happened in American beans, African
cowpeas, oriental soybeans, and others. The viny ancestral
types are usually retained as well, and trailing forms of
soybean are still grown for fodder.” Address: Prof. of Plant
Genetics, emeritus, Crop Evolution Lab., Dep. of Agronomy,
Univ. of Illinois, Urbana, Illinois.
9169. Mohamed, Ali I.; Rangappa, M. 1992. Nutrient
composition and anti-nutritional factors in vegetable
soybean. II. Oil, fatty acids, sterols, and lipoxygenase
activity. Food Chemistry 44(4):277-82. [42 ref]
• Summary: Seventeen vegetable soybean genotypes were
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analyzed. The mean oil content was 18.44% (range 15.65%
to 23.36%). The mean lipoxygenase activity was 2176.3
units/min/mg meal (range 829.8 to 4750.4). Beta-Sitosterol
(45.95% of the sterols present) was the major plant sterol
present, followed by stigmasterol (16.48%), campsterol
[campesterol] (16.06%), and dihydroxybrassicasterol
(5.62%). The means of linoleic acid (53.34%) and linolenic
acid (9.19%) were higher than that reported for graintype soybeans. Several cultivars contain oil with superior
nutritional quality. “In general, the high oil, linoleic, linolenic
and sterol content of vegetable-type soybeans makes them a
food with high nutritional quality.” Their incorporation into
the America diet could reduce blood cholesterol and thereby
reduce the risk of heart disease. Address: Agricultural
Research Service (ARS), Virginia State Univ., P.O. Box 285,
Petersburg, VA 23803.
9170. National Center for Agricultural Utilization Research.
1992. Factice improvement (News release). 1815 N. Univ.
St., Peoria, Illinois 61604. 2 p.
• Summary: “Factice, used for more than a hundred years
in the rubber industry, is made by vulcanizing unsaturated
vegetable oils.” Light colored, hard factice can be obtained
from mixtures of meadowfoam or rapeseed oils and soybean
oil, reducing production costs. For technical information
contact Selim Erhan, research chemist at NCAUR. Address:
Peoria, Illinois. Phone: (309) 685-4011 ext 533.
9171. National Center for Agricultural Utilization Research.
1992. Use of soy products for shrimp diets (News release).
1815 N. Univ. St., Peoria, Illinois 61604. 1 p.
• Summary: Contents: Why should soy be used in shrimp
feeds? How much soy can be used in shrimp feeds? What
factors may cause decreased digestibility of soy in shrimp
diets? Do these endogenous factors [trypsin inhibitors] which
impede proper digestibility of soy in monogastric animals
affect growth of shrimp? All patents on this product are in
the public domain. For more information contact David J.
Sessa at NCAUR. Address: Peoria, Illinois. Phone: (309)
685-4011.

1992. Fats and oils processing technology and quality
evaluation method (News release). 1815 N. Univ. St., Peoria,
Illinois 61604. 1 p. Undated.
• Summary: “Research at NCAUR contributed to the
significant change in the edible oil consumer market
which occurred in the late 1960’s when cottonseed oil
was displaced as the principle component by partially
hydrogenated soybean oil. Further research resulted in
another major shift in 1984 to an unhydrogenated ‘natural’
soybean oil in plastic bottles; this amounts to 6.2 billion
pounds of oil per year at a value of $1.7 billion...
“For more information, contact Tim Mounts” at
NCAUR. Address: Peoria, Illinois. Phone: (309) 685-4011.
9174. National Center for Agricultural Utilization Research.
1992. Soy ink (Oil chemical research) (News release). 1815
N. Univ. St., Peoria, Illinois 61604. 1 p.
• Summary: “A new improved lithographic news
ink technology is now available for license and
commercialization.” The technology has been patented by
the U.S. Department of Agriculture–U.S. Patent 5,122,188,
“Vegetable Oil-Based Printing Ink.”
“The House and Senate have introduced identical bills
(H.R. 5366 and S.2832) that require all Federal printing be
performed using cost-competitive inks whose vehicles are
made entirely from soybean oil. For technical information
contact Marvin O. Bagby... at NCAUR.” Address: Peoria,
Illinois. Phone: (309) 685-4011.
9175. National Center for Agricultural Utilization Research.
1992. Publications and patents [January to December 1992].
Peoria, Illinois: USDA Agricultural Research Service. 44 p.
28 cm. [50+ ref]
• Summary: Contents: Main administrators. Author index.
Publications. Patents and licensing of patents.
For each publication and patent, gives a full
bibliographic record, but no summary / abstract. Address:
NCAUR, ARS, USDA, 1815 N. University St., Peoria,
Illinois 61604.

9172. National Center for Agricultural Utilization Research.
1992. Industrial cooking oils from genetically modified
soybeans (News release). 1815 N. Univ. St., Peoria, Illinois
61604. 1 p. Undated.
• Summary: Catalytic hydrogenation of liquid soybean oil
costs about $0.03/lb. Soybean oil hydrogenation costs about
$132 million/year. New soybean varieties produce an oil with
high natural stability that does not require hydrogenation.
These new varieties are being commercialized by Pioneer
Hybrid Co. For more information contact Timothy L. Mounts
at NCAUR. Address: Peoria, Illinois. Phone: (309) 685-4011.

9176. Patterson, Glenn W.; Nes, W. David. eds. 1992.
Physiology and biochemistry of sterols. Champaign, Illinois:
American Oil Chemists’ Society. xi + 395 p. Illust. 24 cm.
• Summary: This work is composed of review articles
(14 chapters by various authors) that summarize recent
developments in this field. Sterols are a class of pure natural
products that have fascinated scientists for more than 150
years. M.E. Chevreul, the great 19th century French chemist,
is often given the title “Father of Steroidology”–the study of
sterols and related steroids. Address: 1. Univ. of Maryland,
College Park, MD; 2. Russell Research Center, USDA,
Athens, Georgia.

9173. National Center for Agricultural Utilization Research.

9177. Wan, Peter J. ed. 1992. Introduction to fats and oils
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technology. Champaign, Illinois: American Oil Chemists’
Society Press; St. Louis, Missouri: United Soybean Board. vi
+ 330 p. Illust. No index. 24 cm. [250* ref]
• Summary: Contents:
1. The Raw Materials of the Fats and Oils Industry, by
Earl G. Hammond.
2. Properties of Fats and Oils, by Peter J. Wan
3. Principles in Fats and Oils Technology, by Anthony
H. Chen
4. Oilseed Extraction, by David C. Tandy
5. Refining, by H.G. Duff
6. Adsorptive Treatment of Edible Oils, by Robert C.
Hastert
7. Winterizing, by H.G. Duff
8. Hydrogenation, by Robert C. Hastert
9. Deodorization, by Arnold M. Gavin
10. Emulsifiers for the Food Industry, by Gerald L.
Hasenhuettl
11. Shortening and Margarine Products, by Richard J.
Bell
12. Fats and Oils Oxidation, by Sherman S. Lin
13. Managing Oil Quality, by Monoj K. Gupta
14. By-Product Utilization, by Karl T. Zilch Address:
SRRC/ARS/USDA, New Orleans, Louisiana.
9178. Jan. 22–Mike Espy (D), Mississippi, becomes U.S.
Secretary of Agriculture under President Bill Clinton (19932001) (Important event). 1993.
• Summary: Note: Espy was the 1st African-American U.S.
Secretary of Agriculture. Source: Wikipedia, United States
Secretaries of Agriculture (March 2012).
9179. Wood, Randall; Kubena, K.; O’Brien, B.; Tseng, S.;
Martin, G. 1993. Effect of butter, mono- and polyunsaturated
fatty acid-enriched butter, trans fatty acid margarine,
and zero trans fatty acid margarine on serum lipids and
lipoproteins in healthy men. J. of Lipid Research 34(1):1-11.
Jan. [48 ref]
• Summary: This experiment was conducted on 38 healthy
men. Serum lipid responses to the high level of individual
dietary fats were unexpectedly small. “Hard margarine,
containing 29% trans fatty acids, caused a decrease in
apolipoprotein A-I and B levels, but did not change total
serum cholesterol or LDL-cholesterol levels, relative to
habitual diet values.”
Conclusion: “The data indicate that trans fatty acids are
not metabolically equivalent to the natural cis isomers and
that they affect the serum lipid profile adversely.” Address:
Dep. of Biochemistry and Biophysics, Texas A&M Univ.,
College Station, Texas 77843-2128.
9180. Freundlich, Naomi; Dunkin, Amy. 1993. Eat nine
cloves of garlic and call me in the morning: Personal
business / health. Business Week. Feb. 15. p. 124-25.

• Summary: “’Let food be your medicine and medicine be
your food,” said Hippocarates in 400 B.C. [Note: Bartlett’s
Familiar Quotations does not mention this quote.] That
prescription is increasingly apt today. With reports coming
fast and furiously about the healthful benefits of certain
foods, a shopping list can read like a pharmacopoeia.
Broccoli and brussels sprouts have won new respect as
potent cancer-fighters... And the soybean, a staple of Asian
diets, contains hormone-regulating compounds that may help
prevent breast cancer.”
“Now scientists are looking at so-called
phytochemicals–active compounds that occur” in foods and
herbs to “see what benefits they might have in preventing
everything from cancer to cataracts to depression. ‘We are
exposing the healing powers of food,’ says Herbert Pierson,
former director of the National Cancer Institute’s Designer
Foods program.
“Chemicals in plants are there for a reason, says James
Duke, an economic botanist with the Agriculture Dept.
[USDA] They usually protect against pests or offer some
other survival value. So it’s not surprising that they can be
potent medicines. In much of the world, herbal remedies are
the first line of defense against disease. And 25% of modern
pharmaceuticals are derived in some way from plants...
“Soybeans contain genistein–a photochemical that could
affect estrogen levels in women, helping to protect against
breast cancer. They’re also rich in lecithin, a compound that
shows promise in preventing or retarding alcoholic cirrhosis
of the liver.”
A sidebar states: “Soybeans–Contain several promising
compounds, including genistein, which may block tumor
growth.”
9181. University of Illinois, Dep. of Agronomy. 1993.
USDA Soybean Germplasm Collection: Public varieties
(United States and Canada). Urbana, Illinois. 3 p. Feb. 16.
Unpublished typescript. 28 cm.
• Summary: Lists 338 public soybean varieties that are
currently in the USDA Germplasm Collection. For each
variety is given: Year the variety was licensed or released.
Maturity group. Code letters for the following: Stem
termination (indeterminate, semi-determinate, determinate),
flower color, pubescence color, pubescence form, pubescence
density, pod color, seed coat luster, seed coat color, hylum
color, and other unique characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (338).
Note: This document was sent to Soyfoods Center by
Dr. Richard Bernard in Dec. 1998. On it he wrote a “v”
to the left of the following varieties, which he believes to
be a large-seeded vegetable-type soybeans: Disoy (1967),
Emerald (1975), Grande (1976), Kahala (1969), Kaikoo
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(1969), Kailua (1969), Kanrich (1956), Kim (1956), LS201
(1990), LS301 (1990), Magna (1967), Merrimax (1986),
Mokapu Summer (1969), Prize (1967), Verde (1967), Vinton
(1978), Vinton 81 (1981).
He also wrote a “n” to the left of the following varieties,
which he believes to be a small-seeded soybeans released
for natto or sprouts: Camp (1989), Canatto (1985), Chico
(1983), IL1 (1989), IL2 (1989) (Note: IL varieties are from
Illinois), Minnatto (1989), Nattawa (1981), Nattosan (1989),
SS201 (1989), SS202 (1989), Vance (1986).
At the end he wrote in the names of large-seeded
vegetable-type soybeans released from 1992 to 1997:
IA2012, IA2016, IA2020, IA2034, IA3001, IA3002, IA3006
(Note: IA varieties are from the Iowa and Puerto Rico AES),
Ohio FG1, Ohio FG2, Saturn. He also wrote in the names
of small-seeded natto- or sprout-type soybeans released
from 1992 to 1997: AC Pinson, Danatto, IA2005, IA2023,
IA2024, IA2035, IA3007, IA3008, IA4001, Mercury,
Micron, Pearl, TNS. Address: Univ. of Illinois, Urbana,
Illinois.
9182. Center for Soybean Improvement. 1993. The
University of Georgia Center for Soybean Improvement
(Leaflet). Athens, Georgia. 3 panels each side. Each panel:
22 x 13 cm.
• Summary: See next page. An attractive glossy color
leaflet. Contents: Our purpose. Our plan. Areas of research
and education: Genetic improvement, soybean management,
pest management. A cooperative approach.
The Center for Soybean Improvement isn’t a place.
It’s a group of people (researchers, growers, processors,
and educators) dedicated to: Developing improved soybean
cultivars. Lessening the environmental impact while
reducing the cost of soybean production. Developing new
soybean industries. Improving the nutritional quality of
soybean products. Promoting cooperative research among
soybean scientists. Developing educational programs.
For more information about the Center’s programs,
contact: H. Roger Boerma, Coordinator, Center for Soybean
Improvement, 3111 Miller Plant Sciences Building, Georgia
Agricultural Experiment Stations, The University of Georgia,
Athens, GA 30602-7272. Phone: 706-542-0927.
Talk with H. Roger Boerma. 1994. May 9. This brochure
was printed in about Feb. 1993. The Center was established
in May 1992. Most of its work concerns agronomy, such as
plant breeding; very little has been done related to food uses
of soybeans. Address: Univ. of Georgia, Athens, Georgia.
Phone: 706-542-0927.
9183. Wright, David E. 1993. Alcohol wrecks a marriage:
The Farm Chemurgic Movement and the USDA in the
alcohol fuels campaign in the spring of 1933. Agricultural
History 67(1):36-66. Winter. [97 footnotes]
• Summary: The author includes considerable background

on the origins of the Farm Chemurgic Movement, describing
the connections between Wallace and the chemurgists, and
the political reasons behind the failure of the attempt to build
a solid official connection between chemurgy and the USDA.
That led the chemurgy movement to become more separate
and private.
Wright attributes much of the movement’s leadership in
terms of ideas to William J. Hale; Wheeler McMillen figures
as a fairly minor person in this article. He concludes that it
was not politically possible to make chemurgy the central
farm policy because power alcohol or gasohol was the main
product that was going to be promoted as part of the solution
to the huge surpluses in the early 1930s, but the petroleum
industry strongly opposed this idea–and prevailed.
The article closes with this thought: The “Farm
Chemurgic Movement persisted as a force into the mid1950s, and as a slowly declining entity into the 1970s.
Moreover, the essential features of the Chemurgic program–
whether marching under the banner of Chemurgy or that
of ‘sustainable agriculture’ or ‘biotechnology’–are as
scientifically resilient today as they were in the 1930s.”
Address: Prof. of the History of Science and Senior Advisor,
Research Policy and Regulation, Michigan State Univ., East
Lansing, MI.
9184. Meyer, Edwin W. 1993. Development of the world’s
first food-grade soy protein concentrate, Dr. Sidney Circle,
and textured soy flour (Interview). SoyaScan Notes. April 7.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The first two commercial food-grade soy
protein concentrates were Promax and Promosoy. Promax
was developed by Lou Sair at Griffith Laboratories.
Promosoy was developed mainly by Sidney Circle, first
noncommercially at the Glidden Co., where it was called
Protein 70, since it contained 70% protein on a moisture free
basis, and then commercially at Central Soya. Promax and
Promosoy were made by different processes. Promax was
made by the acidulated water leach process (also called water
leach or aqueous acid leach), whereas Promosoy was made
by the aqueous alcohol leach process (also called aqueous
ethanol leach), which takes out the low molecular weight
materials. The latter process, which is only used for making
concentrates, was developed at the Northern Regional
Research Laboratory by Dr. Allan K. Smith’s group after
Dr. Circle left the group. Today, virtually all concentrates
are still made by one of these two processes. To the best of
Ed’s knowledge, Promax was on the market 6-12 months
before Promosoy. Sid Circle was head of all protein research
at Glidden and at Central Soya during the 1950s. Promosoy
was introduced on a small commercial basis in about 196061; it was first made at a large pilot plant on Laramie Avenue
in Chicago, then by 1962-63 at a real food plant at Gibson
City, Illinois.
Glidden’s uncommercialized concentrate was always
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called either Protein-70 or Pro-70. That name may have also
been used by Circle at Central Soya until shortly before it
was commercialized as Promosoy. Circle was at Central
Soya at the time the product was commercialized. At the
time, Ed was director of Research at Central Soya and Circle
was Assistant Director of Research in charge of all research
on proteins.
Circle left Central Soya in 1967 to go to Anderson
Clayton Foods in Richardson, Texas, where he was Director
of Protein Research from 1967-75. Anderson Clayton
recruited Dr. Circle with a very attractive offer because they
wanted to get into the soy protein business; they wanted a
casein replacer to make imitation cheese, but the latter never
worked out largely because they could never figure out how
to make soy protein melt. Kraft tried to do the same thing. In
1972 Dr. Ralph Sand went to work at Anderson Clayton on
the same imitation cheese project.
But there was another reason Circle left Central Soya.
Ed had hired a very brilliant and rather independent young
protein chemist, Nicholas Catsimpoolas. “If you knew
Sidney, you had to be with him for a while to love him. He
was a guy who would take your report and dot the i’s, cross
the t’s, and that kind of stuff. He and Nicholas did not get
along too well.” So Circle (who is no longer living) left of
his own volition.
Concerning textured soy protein concentrate: William
Atkinson at ADM had developed a good process for
texturing soy flour, so Central Soya decided to try texturing
their soy protein concentrate, Promosoy. This research was
done under Ed’s direction because in 1968, Central Soya
changed the laboratory over to corporate research and Ed
became director of protein research; prior to that he had
been director of all research reporting to a vice president
of the Chemurgy Division. L.D. Williams now became
director of all research, and he reported to Dr. Windsor
W. Cravens, a vice president. Promosoy was successfully
texturized using a Wenger extrusion cooker and the resulting
product, Response, was launched in 1975. Response went
on to become one of Central Soya’s two most important soy
protein products–the other being textured soy flour. Ed does
not feel that textured soy flour will gradually loose ground
to and be replaced by textured soy protein concentrates–
because of economic factors. The main market for textured
soy flour now is as an extender for ground beef; it is also
used in chicken products and pizza toppings. It is most
widely used in places where you have to eat what you are
served–such as school lunch programs and the military. It is
not used in retail products.
ADM also makes a textured soy protein concentrate
named Arcon T. It is used in their veggie burgers, which Ed
has seen promoted on TV.
Ed talked with Walter Wolf recently and he verified
that Danny Chajuss was at the NRRL in Peoria, working in
Allen Smith’s group on soy protein concentrates, for about

3-4 months. Address: 1701 N. Sayre Ave., Chicago, Illinois
60635. Phone: 312-637-0936.
9185. Meyer, Edwin W. 1993. Early research on the structure
of soy protein (Interview). SoyaScan Notes. April 7.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: At Central Soya, Ed hired a very brilliant
and rather independent young protein chemist, Nicholas
Catsimpoolas. “He laid wide open the basic structure of
soy protein–the soybean storage proteins.” Prior to the time
that Catsimpoolas started his research, the understanding
of the basic structure of soy protein was not clear. It was
known that the storage proteins were composed of different
types of proteins but he actually showed what the subunit
structure was of the various proteins, and the linkages. He
could diagram it up to a point. He showed, for example, that
glycinin, one of the major storage proteins, was a polymer
made up of two units, and each unit was composed of 6
subunits, and they were connected by disulfide bonds and
ionic bonds, and the like. “I consider him a pioneer in that
area. But I don’t want to detract in any way from Dr. Walter
Wolf’s very significant contributions in the same field at
about the same time. Dr. Wolf was working on a little bit
different level. Shortly after Catsimpoolas began publishing
in about 1969, the Japanese jumped into the field of basic
structure research, and they contributed very significantly.
Catsimpoolas left Central Soya in 1973 and went to MIT as a
professor of nutrition and food science.”
Every soybean cell contains a host of soybean proteins.
The storage proteins are the nitrogenous materials that
nurture the seedling when it starts growing. Examples of
non-storage proteins are enzymes plus many others. Address:
1701 N. Sayre Ave., Chicago, Illinois 60635. Phone: 312637-0936.
9186. Angier, Natalie. 1993. Chemists learn why vegetables
are good for you: Certain plant ingredients can inhibit
cancers. New York Times. April 13. p. C-1, C9. Science
section.
• Summary: An illustration shows a bowl of miso soup.
Researchers at Children’s University Hospital in Heidelberg,
Germany, have isolated a compound named genistein from
the urine of those who eat a traditional Japanese diet rich
in soy products (like miso soup) and vegetables (especially
cruciferous vegetables–those from the cabbage family). Dr.
Lothar Schweigerer, his student Theodore Fotsis, and their
co-workers discovered that, in test tubes, genistein blocks
angiogenesis, the growth of new blood vessels. Their work
was published in the current issue of the April issue of the
Proceedings of the American Academy of Sciences.
An illustration shows genistein blocking the growth of
new capillaries that supply blood to some tumors. It also
retards proliferation of some cancer cells.
People consuming a traditional Japanese diet were found

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3138
to have 30 times as much genistein in their urine as typical
Westerners. This could explain why Japanese men, who
leave their country for several years to work in the USA or
Europe, find their rate of prostate cancer rises sharply. Tiny
prostate tumors, which have been kept from growing by,
say, daily intake of miso soup, would be free to grow on a
Western diet.
Dr. Judah Folkmann of Harvard Medical School
(Cambridge, Massachusetts), who has pioneered our
understanding of how tumors grow, found this to be a
“fascinating report.” He noted that this is the first time
scientists have reported that certain dietary factors, found
in the urine, could inhibit the proliferation of blood vessels.
Blocking angiogenesis has the potential for providing an
ideal type of therapy, since it would attack the tumor while
leaving normal tissue intact. Only rarely do new blood
vessels grow in the adult body–except to meet the sinister
demands of malignant tumors. So any compound that
blocked angiogenesis would have few side effects.
At present, only about 5% of the approximately $1.8
billion annual budget of the National Cancer Institute is spent
on prevention; most of rest is spent to find high-profile cures,
such as gene therapy. Dr. James Duke, an economic botanist
with USDA, thinks the country would be much better off if
we spent $1 billion a year on cancer prevention–including
education on diet and cancer.
A large table titled “Potential cancer fighters in foods”
(p. C9) includes flavonoids, plant sterols, vitamin E,
genistein, (all found in soy products) and fiber. Fiber dilutes
cancer-causing compounds in the colon and speeds them
through the digestive system. It discourages the growth of
harmful bacteria and promotes the growth of healthful ones.
And it may foster production of a healthier form of estrogen.
9187. Biodiesel Alert (Arlington, Virginia). 1993. Congress
soybean caucus learns about biodiesel. 1(5):3-4. April.
• Summary: “Biodiesel was the subject of the Congressional
Soybean Caucus meeting on April 26. 1993 in Washington,
D.C. In attendance were Senators Tom Daschle (D-SD) and
Charles Grassley (R-IA) as well as House and Senate staff
aides, officials from federal agencies, and representatives
from environmental and farm groups. Sen. Daschle restated
his commitment to Biodiesel and commented on its impact
as an economic, agricultural, environmental, and energy
issue.
“A panel of experts on Biodiesel made presentations.
Larry Diedrich, farmer and President-Elect of the American
Soybean Association (ASA) chaired the panel and made
introductory remarks.”
“Kenlon Johannes, Executive Director of the NSDB
[National SoyDiesel Development Board], provided a
broad overview of the history of technical, research, and
educational issues for SoyDiesel.
“John Campbell from AgP, Inc. [AGP] covered the

technical issues, focusing on how “policy, product, process,
and promotion were the keys to developing the Biodiesel
Industry. Dr. Davis Clements, Director of Agricultural
Materials, USDA-CSRS covered possible markets for
Biodiesel, the economics of feedstock production,... James
Peeples of Information Resources, Inc. (IRI) discussed
regulatory issues for Biodiesel, including the effect of
the Clear Air Act, Energy Policy Act, and various federal
regulations.
9188. International Agriculture Update (Univ. of Illinois).
1993. Chinese germplasm arrives. 7(1):3.
• Summary: Five hundred varieties of Chinese soybean
cultivars arrived at the University of Illinois (UIUC) in May
and within 2 weeks they had been planted. Dr. Randall L.
Nelson, director of the USDA soybean germplasm collection,
says the arrival of the germplasm marked the success of the
negotiations between Chinese and American researchers and
government officials. One of the researchers working with
this material is Dr. Chen Yi Wu, an agronomist from the
Chinese Academy of Agricultural Sciences, who is now at
the UIUC as part of an exchange.
9189. List, G.R.; King, J.W.; Johnson, J.H.; Warner, J.;
Mounts, T.L. 1993. Supercritical CO2 degumming and
physical refining of soybean oil. J. of the American Oil
Chemists’ Society 70(5):473-676. May. [31 ref]
Address: Food Quality and Safety Research, NCAUR, ARS,
USDA, Peoria, Illinois, 61604.
9190. Acosta, Idalia P. 1993. Report of the Work Group on
the History of NAL. Beltsville, Maryland: USDA National
Agricultural Library. iii + 55 p. No index. 28 cm.
• Summary: Contents: Introduction (p. i-iii). Chronology,
1785-1993 (p. 1-17). Trends, issues, and patterns (p. 18).
Conclusions (p. 19-23). Attachment A [Chronology of
information from NAL annual reports, including names
of directors, from 1900] (p. A1-A19). Attachment B
[Biographical profiles of directors of NAL, 1867-1993] (p.
B1-B10). References (p. R1-R3).
Includes a 17-page chronology spanning 1785-1993.
1785–First organization for promoting agriculture in
America is established–Philadelphia Society for Promoting
Agriculture (Pennsylvania). It includes a working
agricultural library.
1796–George Washington in his “farewell address”
recommends to Congress that funds be appropriated to assist
in the development of a national board of agriculture to
collect and disseminate agricultural information nationally.
1825–The Committee on Agriculture and Forestry of the
United States Senate is created.
1828–Congress issues the first technical publication in
the field of agriculture, titled Manual on the Growth and
Manufacture of Silk and Treatise on the Rearing of Silk
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Worms, by Joseph Ritter Von Hazzi. NAL’s copy is stored in
Special Collections.
1837–Henry L. Ellsworth, Commissioner of the Patent
Office, stresses the need for a library of scientific works in
the field of agriculture.
1839–The sum of $1,000 is set aside for the purchase of
books related to agriculture for the Agricultural Division of
the Patent Office.
1845–Patent Office lists 20 agricultural journals
published in the United States.
1853–U.S. Agricultural Society lists 45 agricultural
newspapers published in the United States.
1862 May 15–President Abraham Lincoln signs the
Organic Act Legislation, which creates the Department
of Agriculture and its library including basic mission
statements.
1864–Isaac Newton is the first Commissioner of
Agriculture. The first appropriation is for $4,000 for the
Library and Laboratory
1866–International Exchange of Publications accounts
for more than half of the library.
1867–Aaron Burt Grosh appointed as the first Librarian
to the Department of Agriculture. Address: Chair, History
Work Group, NAL.
9191. Industrial Uses of Agricultural Materials: Situation
and Outlook Report (USDA/ERS). 1993-. Serial/periodical.
Washington, DC: Commodity Economics Div., ERS, USDA.
Vol. 1, No. 1. June 1993.
• Summary: Printed with Soy Ink, this periodical is part of
the New Uses Movement.
9192. List, G.R.; Mounts, T.L. 1993. Origin of the
nonhydratable soybean phosphatides: Whole beans or
extraction? J. of the American Oil Chemists’ Society
70(6):639-41. June. [5 ref]
Address: Food Quality and Safety Research, NCAUR, ARS,
USDA, Peoria, Illinois, 61604.
9193. Macrae, R.; Robinson, R.; Sadler, M. 1993.
Encyclopaedia of food science, food technology and
nutrition. 8 vols.: Soya Cheeses. London: Academic Press
Ltd. 4998 p. See p. 4230-38 (Vol. 6). Illust. Index. 29 cm. [5
ref]
• Summary: The section titled “Soya Cheeses” by C.W.
Hesseltine has the following contents: Introduction.
Importance worldwide. Sufu (Chinese cheese, and its many
synonyms): Introduction, preparation of curd, fermentation
of curd, processing and aging, microorganisms, composition,
enzymes involved, culinary use and preservation.
Tofu (unfermented): Introduction, process for
making tofu, soya bean varieties and tofu consumption,
microbiological safety of tofu, hydration, coagulation
conditions, types and use of tofu. Other soya bean cheese-

like products.
Tables: (1) Percentage composition of tofu, pehtze
and sufu. (2) Changes (%) in nitrogen compounds in tofu
after 3-6 months of ageing. (3) Percentage composition of
various types of sufu. (4) Activities of proteinase, lipase, and
phosphatase of Mucor cultures. (5) Comparison of Japanese
and US soya bean varieties in producing tofu (Japanese
soybeans have higher protein content and lower oil content).
(6) Average amino acid composition (g per 16 g N) of
fractions from three soya bean varieties. (7) Composition of
100 g of tofu.
Figures: (1) Flow sheet for making sufu and tofu. Tofu
must be made first, then fermented to make sufu. (2) Photo
of cubes of sufu (Chinese cheese) in brine. (3) Diagram of
the development of flavours in sufu. (4) Process for making
soya bean yogurt. Address: Northern Regional Research
Center, Peoria, Illinois.
9194. Newsletter of the Soyfoods Association of America
(Libertytown, Maryland). 1993. Thank you to the American
Soybean Association. 4(2):2.
• Summary: “The American Soybean Association has
awarded the SAA [Soyfoods Association of America] a
grant for $27,625.00 to develop and distribute educational
materials on soyfoods and to produce periodic press releases.
The grant will be used to produce a 4-color brochure on
soyfoods and eight individual, camera-ready fact sheets on
tofu, soymilk, tempeh, miso, texturized vegetable protein,
soy flour, soy-based meat analogs, and soy oil. Materials will
be made available to state soybean boards for distribution
to consumers and volunteer soy promoters, to state level
cooperative extension nutritionists for distribution to
consumers through county home economics offices, and to
health professionals for use in health and nutrition education
programs. The first two fact sheets–on tofu and soymilk–
will be available this month. All of the materials will be
completed by Fall, 1993.”
9195. O’Connell, Paul F. 1993. Re: Cooperative agreement
on “Biodiesel Best Available Technology Search.” Letter
to Mr. William Lester, Ag Processing, Inc., 11717 Burt St.,
Omaha, Nebraska 68154-1581, July 1. 1 + [5] + 15 p. Typed,
with signature on letterhead.
• Summary: This agreement has been awarded to AGP for
the amount of $36,000. “This document is as negotiated
between you and Joe Roetheli” of the AARC Center.
Address: Director, Alternative Agricultural Research and
Commercialization (AARC) Center, 14th & Independence
Ave., SW, 2nd Floor Mezzanine, Cotton Annex Bldg.,
Washington, DC 20250-0400. Phone: 202-401-4860.
9196. Hurley, Jane. 1993. The fat content of tofu (Interview).
SoyaScan Notes. July 13. Conducted by William Shurtleff of
Soyfoods Center.
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• Summary: Jane is analyzing the fat content of nationallydistributed brands of tofu. According to the new FDA NLEA
regulations, any food that contains 3 gm of fat or less per
serving (regardless of the percentage of calories from fat)
may be called a “low fat food.” The FDA decided, after
considerable pressure from the USDA, to standardize the
serving size for all protein foods at 3 ounces, even though
most figures show that a serving size for most meat products
(and tofu) is closer to 4 ounces. The USDA and the meat
industry felt that a 4-ounce serving size would make its
products look bad in terms grams of fat per serving. “The
meat industry won that battle.”
“The interesting thing to me about looking at tofu on the
market is that it is lower in fat than everyone has been led
to believe. It is a ‘low fat food’ by the FDA definition, and
some brands are lower in fat per serving than others. That is
the most interesting finding for me. White Wave’s ‘reduced
fat’ tofu is not much different in terms of fat and protein
content than other regular brands (5 gm of fat and 9-10 gm of
protein per 4 oz.). Its is true that White Wave’s ‘reduced fat’
is reduced in fat compared to White Wave’s regular tofu. The
other key finding is that the USDA numbers concerning the
nutritional composition of tofu are incorrect. Yet nutritionists
continue to use these numbers. For tofu, we used laboratory
analyses of the tofu sent to us by the manufacturers.”
“CSPI has never panned or criticized tofu. We’ve
always said that because it is free of cholesterol and has
a low saturated fat content, it is certainly a good choice.
We’ve never told people not to eat tofu.” Address: Center for
Science in the Public Interest (CSPI), Washington, DC.
9197. Rich, Robert. 1993. More on Rich Products
Corporation’s work with soy-based dairy analogs
(Interview). SoyaScan Notes. July 13. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Rich Products does not have any documents
in its archives on the various small companies (such as
Delsoy Products) that were the first to make soy-based whip
toppings starting in about 1944-45. However Bob remembers
them well and what they did. Delsoy started with a filled
cream named Devonshire Topping which they sold mostly
in Detroit, Michigan. Then they came out with a soybean
cream that was not frozen. The majority of their early sales
were in the filled cream. Delsoy was never sold in Buffalo,
New York, and thus was not a competitor to Rich’s Whip
Topping. Even after Whip Topping was frozen, Delsoy was
never much of a competitor. Bob is not sure when Delsoy
was launched, but he has the feeling that it was on the market
only several months before his Whip Topping.
Concerning the article by F. Olmsted in the 16 April
1945 issue of the Detroit News, Bob (who worked for the
War Food Administration or WFA) never heard of the WFA
issuing an order placing a 19% limit on all fats used in any
dairy product. This information was probably supplied to

Olmsted by Herbert Marshall Taylor, who Bob remembers
as “a wild man.” Bob conjectures that maybe the reason
Taylor switched to a soy-based topping was to allow him to
ship the product across state lines. In those times a company
could not sell a filled cream product (which was what he
had) across state lines, and there were only 7 states in which
filled milk products could be made and sold within the state.
In fact the Milnot Company had a plant near Litchfield,
Illinois, situated exactly on the state line between Illinois
and Indiana. They had a filled milk processing room on each
side of the line, i.e. in each state. They never made a soybased product. At one time, Milnot started shipping its filled
milk across a state line either to test the law or because they
thought they could get away with it. The government seized
their product and took the president to court. He was judged
guilty and had to spend the weekend in jail until he could get
a bail bond. He was sentenced to a year in jail but he never
served time because president Franklin Roosevelt gave him a
presidential pardon.
Rich Products was involved in about 40 lawsuits with
various states involving its non-dairy products–and the
company won them all. But if the lawsuits had taken place a
few years earlier, Bob thinks Rich Products could have been
beaten. The climate was changing, led by more favorable
attitudes toward legalization of margarine–which replaced
a dairy product. The first lawsuit against Rich Products
took place in California in 1949. The charge was that Whip
Topping was an imitation dairy product, and hence illegal.
Arguing that the product was a replacement, not an imitation,
the company won the case.
Most of the subsequent cases were against Coffee Rich
(a non-dairy coffee whitener) starting in 1961. Whip Topping
was not much of a threat to the dairy industry. Most milk
routes used to take out 6 half pints of heavy cream (38-40%
fat; housewives would use it to make whipped cream) in
the morning and maybe bring back 8 in the afternoon–due
to souring, etc. So heavy cream was not of much interest to
milk dealers. But Coffee Rich was a real threat because much
more light cream (19-20% fat; for use in coffee) and medium
cream (28-30% fat; for use on cereal) was than heavy cream.
Last Wednesday (July 7) Bob celebrated his 80th
birthday. He is still chairman of the board of Rich Products
Corp., his son Robert Jr. is president, and Herb Kusche is
executive vice president. Last year his company did $940
million is sales. Next year, which will be the company’s
50th anniversary, they expect to go over $1,000 million.
The company has a research department in Buffalo with 75
researchers, plus 6,000 employees and 26 plants worldwide.
They have 7 people in their London office, 5 in the Hong
Kong office, 6 in Mexico City, 2 in Singapore, 2 in Brisbane
(Australia), and 2 in Tokyo–all their own people.
The Freeze Flo process has become very successful,
especially in frozen fruits and in their great-tasting product
named Bettercreme–which was launched in April 1977 and
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which keeps fresh without bacterial growth or spoilage at
room temperature without preservatives. It is sold as such to
foodservice organizations and bakeries, which keep it frozen,
then whip it for use on cakes and pies; the latter will go stale
before the Bettercreme! It is also used as the filling in Rich’s
Frozen Chocolate Eclair. Though the company spent a lot of
money hoping to find medical applications for the Freeze Flo
Process, nothing has yet been commercialized.
Rich Products does not have a good archives with
documents from the early years of the company. “In those
days we didn’t save things, although we have nice displays
in our memorabilia room here in our 250,000 square foot
building which is called Rich Renaissance Niagara. Our
offices and research center are in that building–but it houses
no manufacturing operations.”
Bob has heard that Edsel Ford died of either ungulate
fever or cancer of the intestine. If it were ungulate fever, that
could be one more reason why Henry Ford was so interested
in promoting the use of soymilk–as at the Henry Ford
Hospital. Bob thinks they also served a soy coffee cream
(soymilk thickened with propylene glycol) at the hospital.
Note from Ford Bryan, researcher at the Ford Archives
(on purple and white letterhead of Henry Ford Museum and
Greenfield Village), in response to an inquiry from William
Shurtleff. 1993. Aug. 9. “I’m fairly certain Henry Ford
disliked cows as a boy–long before Edsel’s illness. We do
not seem to have a copy of Edsel Ford’s death certificate. As
far as we know, the cause of Edsel’s death was cancer of the
stomach, perhaps complicated by ungulate fever.”
Talk with Herb Kusche, executive vice-president of Rich
Products. 1993. July 14. “Bob Rich has a memory like an
elephant; its superb.” Address: Chairman of the Board, Rich
Products Corp., P.O. Box 245 (1150 Niagara St.), Buffalo,
New York. Phone: 716-878-8000.
9198. Effland, Anne. 1993. Four policy ideas used or
advocated to control American farm surpluses during the
1920s and 1930s (Interview). SoyaScan Notes. July 23. [3
ref]
• Summary: There were four main ideas for controlling
American farm surpluses (and for raising depressed prices)
during the 1920s and 1930s. (1) McNary-Haugen movement,
whose main concepts were proposed in 1921 by George
N. Peek and Hugh Johnson of the Moline Plow Co. The
U.S. government would purchase surplus farm crops at a
target/parity price, sell as much as possible at that price
domestically, then try sell the rest overseas at the world
price. This program, the first attempt by the U.S. federal
government to find new markets, and new overseas markets
for U.S. farm crops, was similar to the Export Enhancement
Program of the 1980s. The legislation was first presented
to congress in 1924; it was debated and failed in congress.
Finally in 1928 it was presented for the fifth time, passed
by both houses of congress, but vetoed by Calvin Coolidge

(president, 1923-1929).
(2) The farm chemurgic movement, which had its
origins in late 1926 and became a real movement in 1935,
was probably the least well known and least influential of the
four movements. It advocated that chemists and industrialists
work together to use farm surpluses in the manufacture of
industrial products such as paints, plastics, automobiles,
etc. Leaders of this movement, such as Wheeler McMillen,
Henry Ford, and William J. Hale, were each strongly
opposed to the farm policies of Roosevelt’s New Deal. This
led the movement to become more separate and private,
depriving it of a direct effect on the all-pervasive government
public policy of the 1930s.
(3) The Agricultural Marketing Act of 1929, the Federal
Farm Board, and cooperative marketing. This concept,
which originated in the late 1920s, was strongly supported
by the farm cooperative movement (including the growing
number of agricultural cooperatives) and by Herbert Hoover
(president, 1929-1933). It became U.S. farm policy during
the Hoover administration. The government provided credit
and loan programs, plus extensive information (the Bureau
of Agricultural Economics produced situation and outlook
reports) to support more cooperative efforts by farmers
so that they could control their own price and production
problems without federal intervention. The policy was not
given much of a chance to be tested because Hoover was
replaced by Roosevelt in 1933.
(4) Acreage limitation under the New Deal. This
program, proposed by Henry A. Wallace (secretary of
agriculture, 1933-1945) and strongly supported by Franklin
D. Roosevelt (president, 1933-1945) led to the passage in
1933 of the Agricultural Adjustment Act (AAA), the first
major piece of farm legislation passed under the New Deal.
The program paid farmers to voluntarily limit the number
of acres of cotton (some planted cotton was plowed under),
tobacco, and wheat that they planted, and the number of
hogs that they raised. This program was the first attempt
by the U.S. federal government to limit farm production.
The Domestic Allotment Program was a part of the larger
program that concerned marketing agreements. Processors of
these farm commodities were required to pay a “Processing
Tax” to the government which funded the program. The U.S.
Supreme Court found the program to be unconstitutional in
the mid-1930s because of the Processing Tax. In 1938 the
act was passed in a new form based on the concept of soil
erosion–a major cause of the Dust Bowl during the 1930s.
Farmers were paid not to grow crops on marginal lands. The
program was paid for by taxes on all Americans.
Section 202 of the Agricultural Adjustment Act of 1938
provided for four regional research laboratories devoted
primarily to finding new uses for those farm commodities
in which there are regular or seasonal surpluses, and their
products and by-products. Its enactment was a major victory
for the chemurgic movement.
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Prior to the 1920s the U.S. federal government had
very little direct involvement in domestic agriculture; one
exception was during World War I, when a Food Board was
created. Minimum prices for certain crops were guaranteed
to farmers to encourage production of those crops. Address:
Historian, Agricultural & Rural History Section, USDA/
ERS, 1301 New York Ave., N.W. Room 928, Washington,
DC, 20005. Phone: 202-219-0787.
9199. Rich, Robert. 1993. Re: Rich Products Corporation.
Letter to William Shurtleff at Soyfoods Center, July 26–in
reply to inquiry. 2 p. Typed, with signature on letterhead.
• Summary: It is immaterial to Mr. Rich whether he is
referred to as Bob or Robert. He started work in the Food
Section of the War Production Board in February 1942 and
transferred to the War Food Administration (WFA) when that
came into existence 4 or 5 months later. He resigned from the
WFA in Oct. 1944.
In the early years, when Rich Products Corp. used soy
protein as the protein source in its non-dairy products, it
obtained the protein from defatted soybean flakes purchased
from the Archer-Daniels-Midland Co. (ADM).
Bob thinks that Reddi-Whip (a dairy-based whipping
cream in a pressurized can) was first sold in early 1948.
Super Whip Valve Company was also a distributor of Super
Whip Dairy Topping and it was owned by Illinois Creamery
Supply Company. When Rich Products Corp. tried to use its
Whip Topping in the pressurized can, the valve leaked; this
problem was solved by reformulating the product to reduce
the amount of an ingredient that was clogging the valve.
The big lawsuit between Mitchell Foods and Rich
Products Corp. (Mitchell sued Rich) began in 1959 and
lasted 7 years, with Rich Products winning the case in
its entirety on 31 December 1966. Rich Products spent
about $500,000 defending itself in this lawsuit. Bob Rich
considered this defense a matter of principle.
Rich Products Corp. did not construct Rich Stadium in
Buffalo, New York, but it did purchase the naming rights
in May 1973 for $1.5 million. The facility’s first game was
played on 7 Aug. 1973.
Bettercreme is a very successful new product based
on the Freeze Flo process. It was first sold commercially in
April 1977.
“I am enclosing several of Rich’s magazines, as well
as other product booklets, that will give you information
about the history of our company which started with frozen
Whip Topping. The initial batches of Whip Topping were
test marketed at the end of 1944 and we went into production
on March 31, 1945. Our frozen Bake-Off business, which
we started with an acquisition in 1969, has outgrown our
frozen non-dairy business. Along the way we purchased the
SeaPak Company from the W.R. Grace Company and RichSeaPak is now the largest breaded shrimp processor in the
country. We also purchased the Casa DiBertacchi Company,

manufacturers of frozen meatballs and pasta items; Byrons
Frozen Foods, the country’s leading barbecue manufacturer,
as well as other acquisitions including 2 radio stations and
3 professional minor league baseball franchises totaling 32
acquisitions. We will pass the billion dollar figure next year
as we will be very close to that sales figure this year and we
will celebrate it at our 50th Anniversary. Incidentally, we
sold our milk business in 1967 which, at the time, was the
largest solely owned milk company in the country.” Address:
Chairman of the Board, Rich Products Corp., P.O. Box 245
(1150 Niagara St.), Buffalo, New York 14240. Phone: 716878-8000.
9200. Effland, Anne. 1993. Research on the Farm Chemurgic
Movement and the four USDA regional research laboratories
(Interview). SoyaScan Notes. Aug. 4. [3 ref]
• Summary: Wheeler McMillen was a pioneer in the Farm
Chemurgic Movement. Between April and July of 1991, not
long before he died, Anne did 6 hours of taped interviews
with him and his son, Robert. McMillen pointed to the
four regional research labs as the real success story of the
chemurgic movement. It is interesting and somewhat ironic
that even though Henry A. Wallace (secretary of agriculture,
1933-1945) did not believe that the programs advocated by
the chemurgic movement could make a quick and significant
impact on America’s problems of farm surpluses during
the Great Depression, it was he who instituted their most
important program–the four regional research labs–showing
the difference between reality and rhetoric; the policy can
often have parts to it that are different from the thrust of the
overall policy. It shows that Wallace had some interest in the
chemurgy approach.
Anne is currently working on a paper on the subject of
chemurgy with Mark Finlay of Armstrong State College in
Georgia. It is based partly on her interviews with McMillen,
and Mark’s broad research on the farm chemurgic movement
and the USDA regional research laboratories. The paper will
focus on the work of McMillen and on the research labs. She
and Mark were in graduate school together in history at Iowa
State University. In the history department they have PhD
programs in the history of technology and science (headed
by Alan Marcus), and agricultural history (headed by Doug
Hurt). Address: Historian, Agricultural & Rural History
Section, USDA/ERS, 1301 New York Ave., N.W. Room 928,
Washington, DC, 20005. Phone: 202-219-0787.
9201. Effland, Anne. 1993. Origin of the New Uses
Movement (Interview). SoyaScan Notes. Aug. 23. [3 ref]
• Summary: The New Uses Movement originated during
the Reagan administration. It was part of a larger program to
try to find new uses and markets for farm crops. Presidents
Reagan and Bush wanted to wean American agriculture
from government subsidies and help the industry to stand on
its feet, responding to market forces. For example the 1992
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USDA Yearbook of Agriculture was titled “New Crops, New
Uses, New Markets.” Address: Historian, Agricultural &
Rural History Section, USDA/ERS, 1301 New York Ave.,
N.W. Room 928, Washington, DC, 20005. Phone: 202-2190787.
9202. Schoonover, Sherry Bozzugo. 1993. The New Uses
Council and Industrial Agriculture (Interview). SoyaScan
Notes. Aug. 23. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Sherry used to be head of both the Industrial
Agriculture program and the New Uses Council, both of
which worked to promote industrial utilization of farm
crops. The Council, a non-profit organization established in
Sept/Oct. 1990, published a periodical titled Ag Industrial
Materials and Products. Recently the Council moved to St.
Louis, Missouri, because they were growing so fast and they
wanted to have a more central location.
Sherry is now head of Industrial Agriculture, which is a
state program established on 1 July 1993 under the Kansas
Agricultural Value Added Center (KAVAC, located in
Manhattan, Kansas). The program in Manhattan focuses on
value-added foods. Her program, located in Topeka, Kansas,
focuses on commercializing non-food, non-feed industrial
uses of farm crops–trying to help entrepreneurs and find
new projects. Industrial Agriculture is sponsoring Biobased
Products Expo ‘94 on 24-26 Jan. 1994. This is the second
such expo, and the focus will be a little more on the private
sector. About one month ago her organization received an
award to become one of the regional Alternative Agricultural
Research and Commercialization (AARC) Centers, whose
headquarters is in Washington, DC. The other regional
AARC center is in Minnesota, run by AURI, the Agricultural
Utilization Research Institute in Crookston, Minnesota. The
program, which focuses on non-food, non-feed uses of farm
crops, was established in the 1990 Farm Bill, under subtitle
G, with the USDA. Eventually there will be 6 regional
AARC centers; two were awarded this year. The director
of AARC is Paul O’Connell, headquartered at 14th and
Independence Ave., S.W., 2nd floor mezzanine, Washington,
DC 20250-0400. Phone: 202-401-4904. Paul works for
AARC, not for USDA.
Sherry first heard the term “New Uses Movement” at a
conference somewhere between 1989 and 1991. She thinks it
may have been at the conference in Overland Park, Kansas,
or the next one in Washington, DC. Address: Director,
Industrial Agriculture, 112 Sixth St., S.W., #408, Topeka,
Kansas 66603.
9203. Gain, Jeff. 1993. The origins and history of the New
Uses Movement. Part I (Interview). SoyaScan Notes. Aug.
24. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jeff was one of the founders of the “new uses
movement.” He grew up in the small town of Rushville,

near Peoria, Illinois. His father operated a greenhouse,
growing flowers and ornamental trees and shrubs. In 1949,
when Jeff was 10 years old, his father sold the greenhouse
to his brother and bought a farm, where he farmed for about
25 years, raising cattle, corn, and soybeans. As a boy, after
crops were sometimes destroyed by flooding on the family
farm’s bottom land, Jeff would ask his father if there were
any alternatives to corn and soybeans for farmers. His father
said there are potentially many but they have just never been
developed. “So that’s where my interest began, and I made
the commitment to myself that if I was ever in a position
to do anything about it, I was going to try to shift U.S.
agriculture to new crops and new uses of existing crops so it
might become an industrial source of energy and renewable
materials.”
In 1961 Jeff earned a degree in management from the
University of Illinois, College of Commerce. He studied
finance, economics, and labor relations, and he had no
intention of going into the field of agriculture. He worked for
the Illinois Farm Bureau in 1961-62, then went into the coast
guard for 3½ years, went through Officers Candidate School,
and ended up in St. Louis. Then he went back to work for
the Illinois Farm Bureau for about 11 more years as director
of marketing programs. On 1 Aug. 1977 he went to work for
the American Soybean Association (ASA) for 7 years. There
he was executive director and chief of staff for Ken Bader,
and he was in charge of ASA’s office in Washington, DC. As
a result of four American embargoes in 1973, 1974, 1975,
and 1980, many farmers came under severe financial stress,
export markets shrunk, and a host of crises arose.
In Aug. 1984 he left ASA and was hired by the National
Corn Growers Association to be their CEO. He began by
helping to set up their new office in St. Louis, Missouri.
At that time he argued strongly that the organization had to
look beyond traditional markets and more to industrial uses
“based on the concept that you can make anything out of
a bushel of corn that you can make out of a barrel of crude
petroleum oil through carbohydrate chemistry. We launched
an initiative broader than corn and the board of the Corn
Growers Association gave me support to move ahead in
search of a way to lead the charge forward for new industrial
uses of existing agricultural commodities and new crops. My
idea was that we need more choices than corn, soybeans, and
wheat, and more uses than food, feed, and fiber.”
Jeff had known John R. “Jack” Block of Illinois,
the first secretary of agriculture (1981-86) in the Reagan
administration, for many years; they grew up only 60 miles
apart in Illinois. In the fall of 1984 Jeff met secretary Block
at a reception in Washington, DC, and Block asked him
“Jeff, if you were secretary of agriculture, what would you
do?” Jeff replied, “One thing I’d do would be to try to find
some alternative uses for corn and soybeans, and some
markets other than the stomachs of animals and people, and
some new markets here at home. Industrial uses seems to fit
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all those categories. So if I were you, I’d put the resources
of the USDA behind looking at new options to put American
agriculture back to work.” Block said, “That’s a neat idea.
Let me think about it.”
As a result, on 11-12 Oct. 1984, Block convened the
“Secretary’s Challenge Forum,” which was a group of
about 60 people (including Jeff) who met for one day in the
Williamsburg Room of the USDA administration building
in Washington, DC. Orville Bentley (former dean of the
College of Agriculture, Univ. of Illinois), who was Assistant
Secretary for Science and Education of the USDA at the
time, convened the meeting. The group recommended to
secretary Block that he appoint a serious, comprehensive,
long-term task force to look at the issue of new opportunities
for agriculture in terms of new products and markets.
In January 1985, in Columbia, Missouri, Roger Mitchell
and Jeff had the first “big” debate/discussion on the industrial
uses of agricultural products. This was the period following
the agricultural crisis of the late 1970s and early 1980s.
The question was “Can we do something with agricultural
products other then eat them or feed them to livestock and
then eat them?” We needed additional non-food and non-feed
uses for our excess.
On 20 June 1985 at the USDA administration building
(room 104) secretary Block convened the “New Farm and
Forest Products Task Force.” Jeff was a member of the
executive steering committee of that group, which consisted
mostly of scientists, and which met for about 2½ years.
During this time there was no discussion at all of the earlier
farm chemurgic movement; apparently none of the members
(including Jeff) were aware of the ideas or activities of that
movement. Jeff helped author the Task Force’s 55-page
final report, titled “The New Farm and Forest Products:
Responses to the Challenges and Opportunities Facing
American Agriculture,” which was released on 25 June 1987
and submitted to the new secretary of agriculture Richard
E. Lyng of California (1986-1990). It was accompanied by
a separate 7-page executive summary. At the Corn Growers
convention in Feb. 1988 in St. Louis, secretary Lyng told
this story: “Imagine yourself in a space ship circling the
plant Earth and you come over the Corn Belt and the sun is
shining over your shoulder on the Corn Belt, and you realize
it’s a giant solar cell, storing the sun’s energy in the form of
corn or other crops. You simply shell that corn out, put it in
containers, and when you need energy just take it out and use
it. When you’re through with it, it goes right back into the
soil and it’s good for the environment.” It’s a good example
of a major potential industrial use of agricultural crops. Of
course we have to be able to compete with petroleum, but
there are many hidden costs that petroleum extracts from all
of us that are not reflected in its price at the pump. People
are starting to realize this, which is one of the reasons the
industrial uses movement is going to succeed this time,
plus the technology and chemistry are so much improved

compared with the days when Henry Ford, Wheeler
McMillen, Billy Hale, and others were working on the same
problems back in the 1920s and 1930s.
“There were several people who took hold of this idea
right away: Senator Kent Conrad of North Dakota, Suzy
Dittrich, on his staff, Paul O’Connell, and myself. We
worked very closely behind the scenes in drafting the initial
legislation. Actually in 1987 and 1988 there were about
15 members of the house and senate (mostly people from
farm states, such as Virginia Smith from Nebraska, Tom
Harkin, Ed Madigan, ‘Kika’ de la Garza [of Texas], etc.)
who sponsored different pieces of legislation that supported
the new uses concept and the recommendations of the
New Farm and Forest Task Force. This was one of those
rare issues that almost everyone in Congress thought was
a good idea; the question was how to implement it. Those
bills all died, so we did a little more groundwork to get the
leadership of both the house and senate involved, and to get
two primary bills that were very similar. So Ed Madigan and
de la Garza co-authored a bill on new uses, and that’s where
Mark Dungan got involved. What ended up in the 1990 Farm
Bill was a conference report which reconciled the Conrad
bill and the Madigan-de la Garza bill. We wanted it in the
Farm Bill rather than as a separate bill, in part because it
was non-controversial. Initially we got $4 million, but the
authorization totals about $650 million over the 5-year life of
the bill.” Continued. Address: Chairman, New Uses Council,
c/o National Corn Growers Assoc., 1000 Executive Parkway
#105, St. Louis, Missouri 63141. Phone: 314-275-9915.
9204. Gain, Jeff. 1993. The origins and history of the New
Uses Movement. Part II (Interview). SoyaScan Notes. Aug.
24. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: Now enter the New Uses Council.
“In 1987 a small group of us that had been involved in the
New Farm and Forest Products Task Force decided we didn’t
want this report to die like so many government reports
do. I had some calls from people like Sam Brownback
(secretary of agriculture in Kansas) and Paul O’Connell
(on the staff of Asst. Secretary for Science & Education,
Orville Bentley)–most of whom were not on the Task
Force. We talked with one another and had a few very small
meetings. This was very much a small, closed group. We
decided we could move our idea politically by each of us
taking our own organizations and contacts and creating
some interest in congress. So after we presented the Task
Force Report to secretary Lyng, several of us testified before
the senate and the house on the contents of this report and
its recommendations, and we encouraged the congress to
develop legislation to implement it. During this time Cooper
Evans, a congressman from Iowa, retired, and was soon
hired as the agriculture policy man on the White House
staff. Some of us knew Cooper (he was a farmer from Iowa)
and we asked him if he would be interested in working
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with us in the White House to get support for this idea. He
convened at least 3 meetings in the old executive office
building, where a small group of us (who shall go unnamed)
talked with Cooper about potential obstacles. Some of
the biggest obstacles were within the USDA because the
Agricultural Research Service (ARS) wanted to take over the
recommendations our Task Force had made and control it.
Yet the Task Force had recommended creation of a separate
entity, similar to the National Science Foundation, that would
concentrate strictly on new industrial uses of farm crops
and not traditional research. We were concerned that if ARS
took it over, it would quickly be gobbled up and in 2-5 years
would bear little resemblance to what we had intended. As
a result, Bill Tallent (former head of the NRRC at Peoria,
Illinois), Charlie Hess (of California, head of USDA Science
and Education), and some of the others from USDA that we
had grown to know and love over the years became, oddly
enough, our biggest rivals. In short, we won, and got our
ideas put in the 1990 Farm Bill [which was signed into law
in Dec. 1990] as subtitle G in the research section.”
The first goal of the New Uses Council was to set up
an Alternative Agriculture Research and Commercialization
(AARC) Center Board and make it a reality. The Council was
a voluntary group with no outside funding. The key early
people in the New Uses Council included Dr. Paul O’Connell
(of USDA), Dr. Shelby Thames (polymer scientist at Univ. of
Southern Mississippi, Hattiesburg), Martin Andreas (ADM),
Sam Brownback (Kansas Secretary of Agriculture), Alan
Tracy (Wisconsin Secretary of Agriculture), Jack Firkins
(A.E. Staley Mfg. Co.), and Jeff. By that time members
of the Council had learned about the chemurgy movement
and they were determined to move this idea forward on the
public policy agenda. The Council’s present agenda is to
create a National Renewable Resource Energy Policy. Jeff
testified recently before South Dakota Senator Dashchle’s
subcommittee of the U.S. Senate Agriculture Committee on
the goals, activities, and effectiveness of the AARC Board.
The funds from subtitle G of the 1990 Farm Bill ($10
million total, including $4 million initially) were used
to set up the AARC Board. This 9-member public board
was appointed by the Secretary of Agriculture. This board
worked closely with the board of the New Uses Council.
Edward Madigan of Illinois was now secretary of agriculture
(he served Feb. 1991–Feb. 1993), and he appointed the first
board of 9 members. The New Uses Council was now in
existence, working behind the scenes, putting all the pieces
in place, getting the guidelines written once the law was
passed, pushing USDA leaders to move in the right direction,
etc.
The primary goal of the AARC Center is to
commercialize new products from existing or new crops.
They have presented much new technology, such as biomass
conversion to make ethanol. They have approved 25 projects
with funding of about $6 million. They require a match in

the form of money and services from the proposer of each
project. And there is a payback provision–which the New
Farm and Forests Task Force recommended. The Task Force
recommended initially that a $1,000 million trust fund be
set up for use in this process, and that it be funded by $200
million a year for 5 years from the sale of CCC commodities,
which is an off-budget process, so it would be very painless.
This Task Force recommendation was, unfortunately,
never implemented. As one of dozens of examples of the
payback from AARC funding, one project has developed an
environmentally friendly product that replaces methanol with
ethanol in windshield wiper solvent. Many large retail chains
have agreed to sell the product. If it is successful, the federal
government will be getting royalties back for the money they
loaned us to commercialize the new product.
“In the New Uses Movement, the real power in terms
of setting policy lies with the New Uses Council–which
(like its predecessor the Farm Chemurgic Council) is a
non-governmental organization. This policy is intended
to influence the direction of government programs. The
Council does not lobby, but its members have many highlevel connections which they use to make things happen. The
Council is a membership organization. Jeff is its chair and
Mark Dungan is its executive director [he was president and
CEO by 1994]; he was one of the original 9 AARC board
members. and Jeff was involved in hiring him for the New
Uses Council. AARC is a public body whose members are
appointed by the secretary of agriculture, with terms that
rotate.
“In 1934, when the secretary of agriculture tried to
mandate the use of ethanol mixed in with American gasoline,
the American Petroleum Institute reared up and defeated
the measure–leading to the current programs of set-aside,
in which taxpayers pay farmers not to grow crops that are
in surplus. The Corn Growers Association still fights them
every day over the issue of ethanol. But now we’re about to
beat them.”
Concerning legislation that created funding for new
uses that began to appear in about 1987, it was probably
connected with the Office of Critical Materials (OCM),
which was authorized in the 1985 Farm Bill. OCM was
headed by Dr. Paul O’Connell, who is now the chief staff
man for the AARC Board and was also a member of the New
Farm and Forests Task Force. Paul is also the father of the
LISA (Low Input Sustainable Agriculture) programs, which
came under USDA’s CSRS (Cooperative State Research
Service). As part of CSRS Paul wrote the legislation, set
it up, and administered it. At the time he was on Orville
Bentley’s staff as a special assistant to Bentley when he was
Assistant Secretary for Science and Education of USDA.
There is now growing interest in LISA among the USDA
leadership. “Paul is someone you really need to talk with
about LISA and the New Uses Movement.” OCM was part of
the CSRS program; it was a special agency designed to find
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critical materials coming from agriculture in which we were
not self-sufficient. One critical material was guayule, a shrub
which was grown in dry areas in America during World War
II to replace natural imported rubber from Hevea trees. The
air force is now making tires from guayule–the viable seed of
which would have been lost but for the OCM. Also in about
1987 Harkin had a bill in on some biotech research money
for Ames, Iowa. Continued. Address: Chairman, New Uses
Council, c/o National Corn Growers Assoc., 1000 Executive
Parkway #105, St. Louis, Missouri 63141. Phone: 314-2759915.
9205. Gain, Jeff. 1993. The origins and history of the New
Uses Movement. Part III (Interview). SoyaScan Notes. Aug.
24. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Question: The Reagan and Bush administrations
both wanted to make agriculture more subject to market
forces and less dependent on government subsidies. How
important was that background in creating a climate where
the ideas advocated by the New Uses Council were given a
fair hearing? Answer: It was quite important. There was a
mind-set that said “Let’s put agriculture back to work,” and
the new uses really opened up new market opportunities and
relieved pressure from imports.
Who coined the term “New Uses Movement”? “I
believe it was the group of us who developed the New Uses
Council–Sam Brownback, Paul O’Connell, Allen Tracy, and
myself. We talked a lot about this terminology.” Jeff would
guess the term “New Uses Movement” was first used in
about 1987.
David E. Wright (a history professor at Michigan State
University, Lansing) is writing a book about the chemurgy
movement and he is making every effort to find documents
about the movement. “He and I have talked about these
matters at length. He’s heard me speak and I’ve had David
speak at 2-3 of our meetings.”
Where did the term “value-added” come from and when
did it originate? [Note: According to Webster’s Dictionary,
the term “value-added tax” was first used in 1967]. “This
term goes back a number of years before 1984, though
it first started to be used widely in the mid-1980s. I was
involved in a lot of discussions about value-added products
in the mid-1970s in Illinois and I used the term in speeches
and writings from that period. In the Illinois Department of
Agriculture, people like Gordon Ropp who was secretary and
a state legislator and a farmer near Bloomington, Illinois,
used the term at that time. Much of the early discussion
came from the meat industry in the 1970s–talking about
processed pork and beef–when the Japanese shut out red
meat imports and wanted to produce their own. It was one of
the reasons for the U.S. Meat Export Federation in the early
1980s. Then there was the big concern over the balance of
trade that was a major issue in 1983-85. Talk with Jimmy
Minyard about this; he’s a walking encyclopedia. He was

the Deputy Administrator of the USDA Foreign Agricultural
Service (FAS) for about 25 years in the 1960s and 1970s. He
helped design the cooperator programs, where the American
Soybean Association (ASA) and the Feed Grains Council,
the mink breeders, the Diamond Walnut people, and others
(67 cooperator groups) have overseas offices to promote
agricultural commodities and products. Helen Miller (who
would know how to contact Jimmy Minyard) is executive
director of the U.S. Cooperator Council; they were in the
same offices as ASA until the latter closed their offices
recently. To reach her, call the U.S. Feed Grains Council in
Washington, DC. Currently he is retired and is now living in
the Washington, DC, area.”
Jeff and Hal Smedley helped organize the U.S.
Cooperator Council in about 1978-79, wrote the contract
with FAS, and established an office when he was at the ASA.
Helen Miller was the first and only employee. Since Jeff
had an office and staff in Washington, DC, he volunteered
to provide office space for Helen, whom the Council hired.
Helen was partially funded by the FAS because Jimmy
Minyard wanted one person who was in charge of working
with all of the cooperator groups.
Question: How much of the interest in New Uses was
influenced by the fact that, in the case of soybeans, countries
such as Brazil and Argentina, were underselling U.S.
soybeans and taking away American overseas markets for
soybeans and soy products? “This is an interesting question.
One of the reasons I was so interested in making this idea
of new uses happen this time was just that situation, where I
saw our own government undercut our own industry through
four soybean and corn embargoes from 1973 to 1980 [they
started in June 1973, Oct. 1974, Aug. 1975, and Jan. 1980;
the reason for the first 3 was to control domestic prices,
whereas the fourth was directed against the USSR for its
invasion of Afghanistan] I watched the Germans and the
Japanese invest heavily in South America and other areas
to strengthen infrastructure and set up our competitors and
make them efficient producers. The U.S. was no longer
considered a reliable supplier. Long before I went to work for
ASA on 1 Aug. 1977, I was concerned that the international
markets for all of our agricultural commodities were too
unstable because of U.S. State Department and international
policy objectives. Thus, in one sense, the New Uses
Movement grew out of U.S. government embargoes starting
almost 15 years earlier.” Update: 1994. Oct. 3. Jeff resigned
as head of the Corn Growers Assoc. on 1 Oct. 1994 after
holding the post for over 10 years. He now lives in Hardin,
Illinois. The new CEO is a woman, Chris Wehrman. She is
the first female and also the first registered dietitian to serve
as the CEO of a membership-based commodity organization
(See Soybean Digest Oct. 1994, p. 19).
As of mid-1996, Jeff is with the AARC Corporation
(USDA), in Hardin, Illinois. Address: Chairman, New Uses
Council, c/o National Corn Growers Assoc., 1000 Executive
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Parkway #105, St. Louis, Missouri 63141. Phone: 314-2759915.
9206. Todd, Connie. 1993. The New Uses Council and the
New Uses Movement (Interview). SoyaScan Notes. Aug. 24.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The mission of the New Uses Council is
to promote any non-food, non-feed uses of agricultural
commodities. The Council was formed in 1990 and its
first major project was to establish the board of AARC
(the USDA’s Alternative Agricultural Research and
Commercialization Center). Address: Executive Asst. to the
Director (Mark Dungan), New Uses Council, 1000 Executive
Parkway #105, St. Louis, Missouri 63141.
9207. Johnson, Lawrence. 1993. The origins and
development of the New Uses Movement. Part I (Interview).
SoyaScan Notes. Aug. 25. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Larry first heard the term “New Uses
Movement” about 3-4 years ago, but the man who might
well know the origin of that term is Ray Burns, who is
currently Alternative Agriculture Programs Coordinator with
the Kansas State Board of Agriculture (Marketing Div., 901
S. Kansas Ave., Topeka, Kansas 66612-1282. Phone 913296-3736), and who was the first executive director of the
New Uses Council. He has been involved in the New Uses
Movement from day one. Larry has known him for a long
time. In Larry’s recollection, a lot of the initial interest in
new uses grew out of a group that was a consortium of about
8 midwestern states working on crambe oil. Note: Webster’s
Dictionary defines crambe, pronounced KRAM-bee, a term
first used in 1962, as an annual Mediterranean crucifer
(Crambe abyssinica) cultivated as an oilseed crop. Crambe
oil is an inedible oil used for industrial purposes such
lubricants and pasticizers. In 1986-1987 that independent
group, which had secured about $600,000 of federal porkbarrel money to develop crambe as an alternative crop,
sort of expanded its interested into industrial utilization of
agricultural materials. Many of the early key players came
out of the crambe program, in which Ray Burns was a key
person.
Another key player was Sam Brownback, who was
pulling the political strings. He was and still is the Kansas
state secretary of agriculture. While he was secretary of
agriculture, he went on federal government fellowship
program were state leaders spend a year in Washington, DC,
to learn how things get done. After the program he returned
to Kansas to resume his position as secretary of agriculture.
While in Washington, Sam picked the idea of new industrial
uses as his project and spearheaded it.
In addition, USDA’s Office of Critical Materials (OCM),
which existed in about the mid-1970s but which is now
defunct, was an early player in the New Uses Movement.

OSM was interested in finding domestic agricultural sources
of non-food, non-feed imported industrial materials (such
as rubber) so that if our imported sources were cut off (as
during a war) we would have domestic alternatives. OSM
was also interested in crambe (as an alternative to imported
rapeseed oil) and kenaf (an East Indian hibiscus, Hibiscus
cannnabinus, widely cultivated for its fiber for use in
making paper). Dick Wheaton, a USDA employee, was the
head of OCM before Paul O’Connell. Wheaton worked on
guayule (a rubber producing plant grown in Texas) in the
early days and was a member of the New Farm and Forests
Task Force. O’Connell was another pioneer; he is still with
USDA in Washington, DC, and is now head of the AARC
program. Joe Roetheli (pronounced RAY-thlee) was also
a pioneer; he handled the oilseeds program for OCM, and
that led to the interest in crambe (6-7 years ago), which sort
of blossomed into the New Uses Movement. Crambe was
the first alternative crop that looked like it might be widely
cultivated in the midwest, so it brought together many people
of vision from throughout the region. Later researchers found
that crambe likes cold weather so North Dakota is now the
favorite place to grow it. The first state that got money for
research on crambe was Arizona, since they have America’s
only crambe breeder. Iowa, Missouri, and probably Kansas
also got funds soon after. A North Dakota congressman got
fairly large funding, but not until later.
Larry had some influence on the people in Kansas.
When his Center for Crops Utilization Research was created,
he was invited to Kansas to help them develop some of their
programs and share some ideas. He gave a speech to some
of their state legislators (back in the days when it was risky
to say it) expressing his feelings that “the real future for
agriculture was in supplying non-food, non-feed industrial
materials.” This idea soon caught on in Kansas. There seem
to be more entrepreneurs willing to take risks in Kansas than
in Iowa, and they seem to be a little more progressive.
Concerning the term “value added,” Larry first heard
it in about 1984-1986 in Iowa with respect to value added
through food processing. In 1985 the state of Iowa first
appropriated money for his center, which at that time was
known as the Food Crops Processing Research Center,
which was focused on food uses for crops. Soon Larry and
coworkers realized that the market for foods was limited
since the medical community was telling Americans they eat
too much already. So the real options for marketing crops
seemed to be exports or industrial (non-food, non-feed)
products.
In Larry’s opinion there most important research and
decision making organizations involved with the New Uses
Movement are as follows: (1) For pure research, Iowa State
University’s Center for Crops Utilization Research, and the
University of Nebraska at Lincoln’s Center for Industrial
Products, are on the cutting edge; both get base-level funding
from their state and also seek competitive grants. Iowa and
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Nebraska are the only two states that have created a center
of excellence in this area. (2) For working to commercialize
industrial product ideas are AARC, AURI, and Industrial
Agriculture (in Topeka, Kansas) are the leaders. Ray Burns
wrote and spearheaded the proposal for Industrial Agriculture
and it includes Missouri, Texas, at several other states. For
political power, the New Uses Council has been the most
influential in Washington. There is also an association named
something like “Alternative Crops” or “Industrial Materials”
that meets once a year. Larry has never been to it.
People who are the visionary leaders of the New
Uses Movement include: Sam Brownback of Kansas (the
best vision; he is in his early 40s, very bright, and very
much a “go-getter”), Ray Burns, Paul O’Connell, and Jeff
Gaines (who was the first chair of the New Uses Council).
Continued. Address: Director, Center for Crops Utilization
Research, Iowa State Univ., Dairy Industry Building, Ames,
IA 50011. Phone: 515-294-4365.
9208. Harsch, Jonathan. 1993. New industrial uses, new
markets for U.S. crops: Status of technology and commercial
adoption. Washington, DC: USDA Cooperative State
Research Service, Office of Agricultural Materials. 80 p.
Aug. 28 cm. [3 ref]
• Summary: This document is the finished form of one
with the same title, by Hudson and Harsch, released in Oct.
1992. Contents: Foreword: Agriculture at the crossroads, by
Hon. Mike Espy, Secretary of Agriculture. 1. Transforming
the vision into reality: How to make it happen, by Sam
Brownback, Kansas Secretary of Agriculture. 2. Castor
and lesquerella: Strategic value of unique oils. 3. Corn.
4. Crambe and industrial rapeseed. 5. Dairy products. 6.
Diesel from crops: Biodiesel can reduce air pollution. 7.
Ethanol from crops: The clean air fuel. 8. Forest byproducts.
9. Guayule: Rubber alternative. 10. Jojoba: Specialty oil.
11. Kenaf: Pulp and fiber. 12. Livestock byproducts. 13.
Milkweed: Floss fiber. 14. Polymers from crops: Compete
with petroleum-based plastics. 15. Soybeans: From soy ink
to soy fuels, soybeans could become a major industrial raw
material (p. 62-65). 16. Taxol and other pharmaceuticals
from plants: Taxol from yew trees is a new cancer treatment.
17. Wheat. Afterword: The opportunity is now, by Alan
Tracy, Wisconsin Secretary of Agriculture, Trade, and
Consumer Protection. Summary table of crops and new uses
(p. 36-37).
Concerning soybeans, the summary table shows (p.
36-37): The primary product used is soybean oil. Current
industrial uses include newspaper printing inks, paints,
coatings, and plastics. Potential new and/or higher value
uses: Color and black general-use commercial printing inks,
plastics, nylons, adhesives, paints, coatings. Contents of the
Soybeans chapter (p. 62-65): Key points. Facts: Soybeans
in industry. Uses (Henry Ford, Wheeler McMillen, ANPA,
soy ink, diesel fuel). Market size and potential. Production.

Processing. Research and technology. Key contacts
(NCAUR, ANPA, ASA). No end to the possibilities.
Concerning biodiesel (p. 22): “Perhaps the most
advanced work by commercial interests is being carried
out by the giant Italian Ferruzzi-Montedison Group. Its
Novamont subsidiary is testing ‘Diesel-Bi Ecological Fuel,’
a replacement for diesel made from transesterified soybean
or rapeseed oils. Ferruzzi is completing a 17-million-gallonper-year biodiesel plant in Italy. In October 1992, Novamont
finished an initial demonstration program in Sioux Falls,
South Dakota.
“Engine manufacturers agree that biodiesel has a future.
They add, however, that in their view biodiesel will be
restricted to serving niche markets–such as fueling bus fleets
in cities with serious air pollution problems. One official
insisted that ‘the market for biodiesel will be there only if it
is mandated.’” Address: Glenwood Springs, Colorado.
9209. Olson, Wayne K. 1993. Chemurgy and agriculture:
1934-1940. USDA National Agricultural Library, Special
Reference Briefs SRB 93-07. 56 p. Aug. Index. 28 cm. [393
ref]

• Summary: Contents: Introduction. Origin of “chemurgy”
(coined by Dr. William J. Hale in his 1934 book The Farm
Chemurgic). The First Dearborn Conference [Michigan, May
1935] and the chemurgic movement. Bibliography.
“The idea of using agricultural produce as raw material
for industry did not originate in the 1930’s. Agriculture had
long been engaged in producing products which were used as
raw materials by industry. However, the focus and direction
of research changed substantially after World War I. The
American chemical industry experienced unprecedented
growth. By the mid-1930’s, the American Chemical Society
was the largest scientific organization in the world. (2) At
the same time of the huge increase in size of the American
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chemical industry, American agriculture was experiencing
large surpluses. Farmers were producing more wheat, more
cotton, more corn and meat than the markets could buy. (3)”
“Henry A. Wallace, the Secretary of Agriculture, wrote
a letter to Francis Garvan (in 1936) inviting the Farm
Chemurgic Council to cooperate with the USDA in the area
of industrial utilization. (9) As a result of the ‘rising demand
for chemurgic research’, Congress in 1938 appropriated
funds to build four research laboratories for that purpose.
(10) The USDA regional research centers at Peoria [Illinois],
Philadelphia [Pennsylvania], New Orleans [Louisiana], and
Albany [California] remain to this day centers of ‘chemurgic’
research.
“The chemurgic movement of the 1930s was an
important stimulus to agricultural research. The chemurgic
idea of using organic chemistry to ‘tear asunder’ agricultural
raw materials for use in industry did set in motion a renewed
interest within the agricultural research community. By 1940,
however, the chemurgic movement was overcome by world
events. The coming of World War II essentially eliminated
the problem of farm surpluses. The zeal for farm chemurgy
in 1935 turned to an urgent need for increased food
production by 1941. The chemurgic movement of the mid-tolate 1930’s, nevertheless, had a lasting effect on agricultural
research in the United States, by focusing attention on
potential industrial uses for agricultural products.”
On the front cover is a stylized logo of the National
Agricultural Library, completed in 1969, in Beltsville,
Maryland. Address: Reference and User Services Branch,
USDA National Agricultural Library, Beltsville, Maryland
20705-2351.
9210. United Soybean Board. 1993. Value-added soybean
summit: Gaining a competitive edge globally (Booklet).
Chesterfield, Missouri: USB. 8 panels. 23 x 10 cm.
• Summary: This booklet describes an educational
conference that is being organized and will be held on 2021 Sept. 1993 at the Hotel Washington in Washington, DC.
Contents: Why a summit? Summit objectives. Checkoff at
work. Tentative agenda. Who should attend the summit?
Benefits of attendance. How to register (cost of conference is
$75.00).
The main topics on the agenda are: Adding value: The
next frontier in commodity marketing. Heeding the call
for improved grain quality. Protein content: Can we do
better? Tapping the potential of improved oil characteristics.
Molding the market for soy-based plastics. Spinning greener
fibers from soybeans. Building new markets by adding value
to building materials. Changing industry strategies for valueadded future.
Established in 1991, the United Soybean Board (USB)
uses checkoff dollars generated by soybean sales to conduct
research and promotional activities–such as this summit. A
letter dated 13 Aug. 1993 accompanying this booklet bills

the conference as a “first-ever event. Secretary of Agriculture
Mike Espy and Director of the Japanese Oilseed Processors
Association Hiroshi Higashimori are just two of the dynamic
speakers who have been invited to address” the conference.
Address: 16305 Swingley Ridge Dr., Suite 110, Chesterfield,
Missouri 63017. Phone: (314) 530-1777 or 1-800-989-8721.
9211. Greene, Robert. 1993. FDA may take over all food
inspection. Contra Costa Times (California). Sept. 4. p. 1A,
18A.
• Summary: “The Food and Drug Administration would
take over all food safety responsibilities, including meat
and poultry inspections, under a draft plan to reorganize the
federal government.”
“The Centers for Disease Control and Prevention
estimates 9,000 people die each year in this country and 6
million become ill from contaminated food.”
“Meat and poultry inspections are now done by the
Agriculture Department’s Food Safety and Inspection
Service. The FSIS, with about 10,000 employees, supervises
meat and poultry safety, including slaughter and packing
plants. It inspected 6,100 food processing plants in 1992,
the task force said. The FDA, part of Health and Human
Services, has 2,800 employees devoted to the safety of all
other domestic and imported foods. The agency inspected
53,000 establishments in 1992, the task force said.”
In Jan. 1993 “an outbreak of Escherichia coli bacteria
traced to Jack in the Box hamburgers killed 3 children and
sickened 500 others in Washington state.
“Consumer advocates hailed the plan. Reorganization
would put meat and poultry inspectors ‘in an atmosphere
that’s committed to public health instead of agricultural
production,’ said Carol Tucker Foreman, an assistant
secretary of agriculture under President Carter.”
9212. Ferrell, John. 1993. Re: The Value-Added Soybean
Summit in Washington, DC. Letter to William Shurtleff at
Soyfoods Center, Sept. 26. 3 p.
• Summary: John attended this conference, which was held
on Sept. 20-21. The sessions on the use of soybeans for
fabrics, plastics, and building materials were very interesting.
Secretary of Agriculture Mike Espy briefly noted the
importance of the research of George Washington Carver
on soybeans and cotton–aspects of Carver’s career that are
not widely known. Espy may have learned about this from
the 1993 Yearbook of Agriculture. John has described in his
recent book on Carver how he was also “a trail blazer in the
areas of sustainable agriculture and sustainable development,
as well as chemurgy.”
John had good talks with Deland Myers, who is
researching soy adhesives at Iowa State University, and
Abraham Kotliar, who is working on soy textiles at the
Georgia Institute of Technology. “One of the most hopeful
aspects of the gathering was the presentation by Scott Taylor
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of Phenix Composites.” The company has recently changed
the name of it ‘New Stone’ building material (comprised
largely of soy and recycled newspaper) to ‘Environ.’ The
product has lots of potential uses (e.g. for furniture, walls,
cabinets, picture frames), and the company claims that its
production process releases no pollutants.
“The most ironic thing about the conference, in my
estimation, was the absence of anything identifiable as
soybased in either of the meals I ate there.” Address: P.O.
Box 66336, Washington, DC 20035. Phone: 202-632-1178.
9213. Soyatech, Inc. 1993. Soya Bluebook ‘93. Bar Harbor,
Maine: Soyatech. 256 p. Sept. Comprehensive index.
Advertiser index. 28 cm.
• Summary: On the cover is a color photo of a projection
of a physical map of the world, with the oceans shown in
blue. The bottom half is white (resembling Antarctica), and
horizontally across it is a dried soybean plants with pods and
a few beans (no leaves). Address: 318 Main St., P.O. Box 84,
Bar Harbor, Maine 04609. Phone: 207/288-4969.
9214. Zidar, Judith A. 1993. National Agricultural Text
Digitizing Program: The George Washington Carver CDROM. ALIN–Agricultural Libraries Information Notes
(Beltsville, Maryland) 19(8-9):10. Aug/Sept.
• Summary: The NATDP has produced this CD-ROM disc
which contains microfilm reels 1, 2, and 48 of a 67-reel
set on Dr. Carver from Tuskegee University, along with
the full text of Tuskegee’s Guide to the Microfilm Edition
of the George Washington Carver Papers at the Tuskegee
Institute. A copy of the CD-ROM is available free of charge
by sending your request with a self-addressed label to
Judith A. Zidar, NATDP Coordinator, USDA, NAL, ISD,
Room 013, National Agricultural Library, 10301 Baltimore
Blvd., Beltsville, Maryland 20705-2351. Address: NATDP
Coordinator, Information Systems Div., NAL.
9215. Brown, Linda D. 1993. Re: Thanks for your call
regarding the 20-year anniversary book. Letter to Mr. Glenn
Pogeler, 12611 Bendito Drive, San Diego, California 92128,
Oct. 30. 1 p. Typed, with signature on letterhead.
• Summary: “We have enclosed the four books you
requested. If possible, could you jot down any information
on the Badger Co-op, or jot down some memories of your
years there? And, who is the gentleman pictured on the cover
with you? We thought we might do an article for our monthly
newsletter. If you have a current picture of you..., please
enclose that too.”
Note: Attached to this letter are 3 pages of handwritten
notes by Glenn Pogeler. He was with USDA from 1970 to
1977 and a broker from 1977 to 1984. On April 19 he talked
to Danney Janssen at New Co-op, Fort Dodge. “Told him I
would see him Tuesday, May 31... to visit” by airplane. $31
each way. There follow two pages of handwritten notes about

his years in Badger, Iowa. Graduated “from Manson High
School in 1932–the bottom of the Depression. I was 17 at
the time. I thought I would like to be a mechanical engineer
but no money was available and no loan programs were
available.
“On July 25th 1932 I went to work as a 2nd man in
the Farmers Elevator at Richards, Iowa, Chas. Weidemann
[Charlie Weideman] took over as the new manager. He was
78 at the time and feared that the hardware and implement
business in which his son and son-in-law were partners
might go broke. He had about 18 years experience in running
grain elevators. He said he would furnish the brains and I
would furnish a strong back. All of this for $10.00 a month
and room and board. (No extras. Hours 7 a.m. to 6 p.m., No
overtime and at harvest [work] until 8 or 9 p.m.). I was also
elected to eat the dust. We used a Fairbanks Morse Type N
gasoline engine (match starter) to lift the grain to the bins. I
pledged to myself I would eat the dust and dirt for 10 years
and then I would be the manager in the office or else I would
be out of the grain handling business. We had $127.00 in the
bank plus $4,000 debt on the property when we took over.
Mr. Weidemann stayed on as manager until 1935 when he
resigned. He told the Board of Directors to hire me. He said
I knew as much as he did about the grain business. I was
the youngest grain elevator manager in the U.S. at that time
(1940). Handling margins 1 cent per bushel. Competition.”
Address: Senior Accounting Clerk, NEW Cooperative Inc.,
2626 1at Ave. South, P.O. Bix 818, Ft. Dodge, Iowa 50501.
Phone: 515-955-2040.
9216. Minnesota Soybean [Research & Promotion Council].
1993. Soy ink: A gift from the good earth (Leaflet). North
Mankato, Minnesota. 3 panels each side. Each panel: 22 x 9
cm. Oct.
• Summary: This leaflet, printed with blue and black soy
ink on white paper, was developed in Minnesota. Contents:
A tiny miracle (the soybean). Soy ink is made from soybean
oil. Environmentally friendly. Support for American
agriculture. Vibrant color, superior quality. Made in America.
Growing demand.
“Soyoil-based inks were developed in 1985 after a
second shortage of imported oil threatened many industries
dependent on petroleum-based chemicals and refined oil
products... Without question, soy ink is part of the ‘Green
Movement.’”
“In 1987, when soy ink was first marketed, six
newspapers used it. Today, more than 3,000 newspapers,
including 75% of the nation’s daily newspapers, use soy
ink.” Moreover, about 25% of the 50,000-plus commercial
U.S. printers use soy ink. And in July 1993 U.S. Secretary of
Agriculture Mike Espy announced that all printing ordered
by the USDA would be done with soy ink. So soy ink is
good news for the U.S. economy, for the environment, for
soybean farmers, for the printing industry, and for everyone
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in America. Address: 360 Pierce Ave., Suite 110, North
Mankato, Minnesota 56003. Phone: 507-388-1635.
9217. Olson, Joan. 1993. U.S. soybean lab opens. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Crookston, Minnesota) 2(4):10. Oct.
• Summary: The National Soybean Research Laboratory
opened at the University of Illinois in Champaign this
September. “The lab is a place where businesses and
industries can interact with soybean scientists of every
discipline to solve specific problems, where farmers can
obtain the latest technological news to enhance their
production, and where consumers can get answers about
soybean products.
“The work of more than 100 soybean scientists from the
USDA and the University of Illinois will be merged under
one roof.”
Note: This is the earliest document seen (Dec. 2001)
concerning the National Soybean Research Laboratory
(NSRL).
9218. Olson, Joan. 1993. Carrot gene may improve soybeans.
Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 2(4):10. Oct.
• Summary: USDA’s Agricultural Research Service (ARS)
scientists have isolated a carrot protein gene that may
hold potential for raising methionine levels in carrots, and
eventually in soybeans. Methionine is the limiting amino
acid in soybeans, and more of this essential amino acid
would raise the quality of soy protein.
9219. Hesseltine, Clifford W.; Kato, Eihachiro. 1993. Natto,
a little-known fermented soybean food. Peoria, Illinois. 116
p. Nov. Unpublished typescript. 28 cm. [422 ref]
• Summary: This is the most complete document seen on
natto in English. Written by two eminent microbiologists,
it contains a superb bibliography. Contents: Introduction.
Microorganisms. Production and process. Industrial
production. Enzymes: Proteases, other enzymes, fibrinolytic
activity. Vitamins. Nutritive value and use. Antibacterial
activity. Mucilage. Lipids. Compounds produced by B. natto.
Plasmids. Phages. Nitrogen fixation. Soybean varieties used.
Natto-like foods. Future possible uses of B. natto. Books
containing information on natto. References.
Talk with Dr. Hesseltine. 1994. Aug. 4. This review
of the literature is similar to the one he did on miso with
Dr. Shibasaki. He has not worked on this book for quite
a while, in part because Dr. Kato (whose family is in the
natto business) does not answer his letters. He and Dr. Kato
compiled the bibliography together, mostly from Chem.
Abstracts (English) and Nakazawa 1950 (Japanese). Dr. Kato
translated about 20 pages of the Japanese documents. Dr.
Kato did some work on natto in Peoria with Drs. Hesseltine
and Wang; they told him that if he would make a table of

their results, they would write the rest of the article; he never
replied. Dr. Hesseltine has copies of many of the Chem.
Abstracts summaries but not many of the original documents
cited.
Note: This book made an important contribution to the
book History of Natto and its Relatives (1405-2012), by
William Shurtleff and Akiko Aoyagi published in Feb. 2012
in pdf digital format on Google Books. Address: 1. 5407 N.
Isabell Ave., Peoria, Illinois 61614; 2. Meiji Univ., Tokyo,
Japan.
9220. Kelley, Hubert W. 1993. Always something new:
A cavalcade of scientific discovery. USDA Agricultural
Research Service, Publication No. 1507. 150 p. Nov.
• Summary: This book is filled with photos and
commemorative stories about the research discoveries and
breakthroughs in the field of crop utilization at the four
regional USDA Agricultural Research Service (ARS) labs
during the 50 years since they were established.
Chapters include: Introduction. Gambling on science.
Penicillin and the war years [World War II]. Midstream
changes and corrections. Frozen foods. Soybean oil (p.
85-88). Vegetable oils in Industry (p. 89-91). Food safety
(p. 97-104; Aflatoxin, other mycotoxins). Food for Peace
(p. 116-18). Fuels from agriculture (p. 118-19). Proteins in
milk, grains, and oilseeds (p. 125-20). Peanuts (p. 131). U.S.
crops in Asian foods (p. 132-33; Tofu, tempeh, soy sauce,
sufu). Microorganisms (p. 134-36; Incl. the ARS culture
collection). Focus on the future (p. 147-50; soy oil printing
inks).
The most important work of the Northern regional
laboratory in Peoria was the development of penicillin
starting in June 1941. A brief chronology:
1941 July 9–”Percy Wells, on detail from the Eastern
lab to Washington [DC], received two visitors from warbeleaguered England. They had with them a small but
valuable package. The Britishers were Howard Florey, a
future Nobel Laureate, and Norman Heatley, an Oxford
University bacteriologist, and their package contained a
small amount of penicillin, a drug unfamiliar to Dr. Wells.
The two scientists wanted U.S. help in mass-producing it.”
1941 Dec.–Andrew J. Moyer, a chemist at the Northern
lab, developed the basis for the industrial process–deep vat
fermentation.
1942 March–Only enough penicillin is available to treat
a single case.
1942 Dec. 31–Seventeen U.S. pharmaceutical
companies are working on penicillin.
1944 June 6–Thanks to the combined efforts of many
people, enough penicillin is available in quantity by
D-Day (invasion of Normandy, France) to treat wounded
allied soldiers. Penicillin was the world’s first commercial
antibiotic.
By the 1950s, hundreds of antibiotics were on the
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market. Address: Director (retired), Information Staff, USDA
Agricultural Research Service (ARS).
9221. Lichtenstein, Alice. 1993. Trans fatty acids, blood
lipids, and cardiovascular risk: Where do we stand? Nutrition
Reviews 51(11):340-43. Nov. [28 ref]
• Summary: This review of the literature concludes: “New
research indicates that consumption of hydrogenated rather
than unhydrogenated vegetable oils may negatively influence
plasma lipids and risk of CHD [coronary heart disease].”
“Vegetable oils are hydrogenated in order to
transform them from a liquid to a semisolid state more
closely resembling animal fat. The resultant product is
less susceptible to oxidation. During the hydrogenation
process, some of the naturally occurring cis double bonds
are isomerized to the trans conformation, resulting in
a decreased bond angle and an acyl chain resembling a
saturated fatty acid. Hydrogenation also results in the
saturation of a portion of the existing double bonds in the
fatty acyl chain, thereby decreasing the polyunsaturated
fatty acid (PUFA) and increasing the saturated and
monounsaturated fatty acid content of the fat.
“Trans fatty acids from all sources likely provide about
5-8% of energy in a typical Western-style diet, compared
to 14% from saturated fat and 36% from total dietary fat.”
Consumers are advised to reduce their intake of both their
total fat and saturated fat. Address: Asst. Prof., School of
Nutrition, and Scientist II, USDA Human Nutrition Research
Center on Aging, Tufts Univ., Boston, Massachusetts 02111.
9222. Lichtenstein, Alice H.; Ausman, L.M.; Carrasco,
W.; Jenner, L.J.; Ordovas, J.M.; Schaefer, E.J. 1993.
Hydrogenation impairs the hypolipidemic effect of corn oil
in humans. Arteriosclerosis and Thrombosis 13:154-61. *
Address: 1. Asst. Prof., School of Nutrition, and Scientist II,
USDA Human Nutrition Research Center on Aging, Tufts
Univ., Boston, Massachusetts 02111.
9223. Smith, Joyotee; Woodworth, J.B.; Dashiell, K.E.
1993. Government policy and farm level technologies: The
expansion of soyabean in Nigeria. Agricultural Systems in
Africa 3(1):20-32. IITA Journal Paper No: IITA/92/JA/06. 24
p. [25 ref]
• Summary: Contents: Introduction. Government policy,
soybean production and adoption of improved varieties:
Three periods of government policy (1960 to mid-1970s,
mid-1970s to mid-1980s, and mid-1980s to the present).
The study area and data collection. Empirical evidence:
Production trend of soybean, home utilization and industrial
use of soybean, competitiveness of domestically produced
soybean vs. imports, soybean’s increasing competitiveness
as a cash crop, soybean’s contribution to nutrition and its
incorporation into rural diets, returns to farmers’ resources,
soybean’s compatibility with the cropping system.

Conclusions.
“In the continuing debate about the food crisis in SubSaharan Africa two major contributory factors are widely
recognized: the lack of technologies appropriate for smallscale producers and the existence of pricing policies which
discriminate against agriculture. This paper links the two
factors and presents empirical evidence, from the case of
soybean in Nigeria, which shows that overvalued exchange
rates not only led to a decline in soybean production but
also impeded the adoption of an appropriate technology
(improved soybean varieties).”
Nigeria attained independence from Great Britain in
1960. The history of soybeans in Nigeria after that time can
be conveniently divided into three periods. The first period
dates from 1960 to the mid-1970s. There was a traditional
market for palm and groundnut oil which was met by
village-level processing of domestic crops. In addition,
Nigeria exported large amounts of these oils. Soybeans were
exported in unprocessed form. “There was no domestic
demand for soybean oil, and no village-level processing of
soybean was carried out.” Disruptions from the Biafran civil
war in the late 1960s led to a sharp decline in exports of
soybeans and palm oil.
The second period, from the mid-1970s to the mid1980s, started with a boom in the price of petroleum,
Nigeria’s most important mineral resource. This was
followed by an over-valuation of the Nigerian currency
(Naira), which reduced the competitiveness of locally
produced products. Exports of edible oil and soybeans
ceased. Increased demand was met increasingly from large
imports, which included soymeal, groundnut cake, soybeans,
groundnuts, and palm oil. Some 50,000 tonnes of soy
oil were also imported and increasingly accepted. Cheap
imports reduced the incentives for domestic production.
There was a small local market for soybeans in Kafanchan
(Kaduna State), which was the center for the production of
a local seasoning named daddawa or dawadawa, the main
ingredient of which was locust beans. In the late 1970s
daddawa producers started substituting soybeans for locust
beans. This helped maintain a small demand for soybeans.
“In the early 1980s improved soybean varieties became
available, but were not adopted, presumably because with the
disappearance of the export market the demand for soybean
had become highly inelastic.”
The third period, from the mid-1980s onwards, saw
the occurrence of a number of changes which pushed up
the price of soybeans. In 1986 the Nigerian government
initiated a structural adjustment program (SAP) to stimulate
economic recovery. The Naira was devalued from 1 Naira
per U.S. dollar to 4 in 1986, then it further dropped to 9.25
Naira per dollar by 1991. Commodity marketing boards were
abolished and agricultural prices deregulated. The import
of major agricultural commodities such as corn, soybean
meal, and edible vegetable oils were banned from 1985

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3153
to the present. The import of soybeans and other oilseeds
was not banned. These changes stimulated production of
soybeans, oil, and meal. “Demand for soybean increased
more than other crops because around the mid 1980s
government and non-government organizations (NGOs) such
as hospitals, religious missions and health clinics started
promoting soybean consumption and its nutritional value.
This stimulated the incorporation of soybean into the local
diet and into processed food products.” The severe drought
of 1983/84 also increased the substitution of soybean for
locust bean in daddawa production. As demand for soybeans
grew, improved varieties were adopted, which reduced
costs, further stimulated production, and allowed Nigeriangrown soybeans to compete in price with imports. Thus
the increased soybean demand was met from increased
domestic production. Soybean imports began again in 1983
but remained relatively small. Thus soybean production fell
during the second period but rose during the third, especially
after 1986.
According to the Groundnut Marketing Board, during
the 1966-68 period, soybean production in Nigeria was over
15,000 tons/year. It decreased slowly until in the early 1970s
less than 9,000 tons/year were produced, falling to less than
2,000 tons/year in the 1972-76 period. Exports ceased after
1976. These trends appear consistent with USDA export
data.
Between 1987 and 1990 the number of markets in
Ibadan (in southwest Nigeria) increased from 2 to 19 and the
number soybean retailers in these markets increased from 4
to 419! Only one Nigerian company produced soybean oil/
feedcake prior to devaluation of the currency (production
was estimated at 500 tons), but in 1989 there were 6 such
producers and production was estimated at over 117,000
tons. “In addition, food processing companies had started
incorporating soybean in processed local foods, beverages,
breakfast and baby foods, presumably with the dual objective
of cutting costs and taking advantage of public awareness
of soybean’s nutritional qualities. Most of these processing
industries were started up after the devaluation of the
currency in 1986.
In Benue State, soybean was grown mainly as a cash
crop, and mainly by the Tiv ethnic group (in the eastern
half of the State), but it was also used by Tiv farmers in
96% of the villages for home consumption–often in the
preparation of daddawa or as a partial substitute for cowpea
in the preparation of local foods previously made entirely
from fried or steamed cowpea paste (moinmoin and akara).
Soybeans contain twice as much protein as cowpeas,
cost less than half as much, and are highly acceptable to
consumers. Soybeans are also less expensive than locust
beans, and their cooking time in daddawa production is about
one-fourth that of locust beans.
Table 5 shows the results of a field survey on the
reasons for producing soybeans in Benue State. In the Tiv

area, 78% of the villages and 98% of the farmers were
surveyed. Percentage of those surveyed who gave various
reasons: Personal consumption / nutritional qualities 96%.
Compatible for intercropping with a variety of crops 85%.
Financial return 78%. Improves soil fertility and/or does well
without fertilizers 52%. Requires less labor 13%. Address:
International Inst. of Tropical Agriculture, P.M.B. 5320,
Ibadan, Nigeria.
9224. U.S. Department of Agriculture (USDA). 1993.
Production, supply, and demand view (Computerized
database). Washington, DC. *
• Summary: This database contains information on
soybean production, hectarage, and yield, worldwide and in
individual countries.
9225. U.S. Department of Agriculture (USDA). 1993. World
oilseed database (Computerized database). Washington, DC.
*
• Summary: This database contains information on
soybean production, hectarage, and yield, worldwide and in
individual countries.
9226. Bud, Robert. 1993. The uses of life: A history of
biotechnology. Cambridge, MA; New York, NY: Cambridge
University Press. xvii + 299 p. Illust. Index. 24 cm. [557 ref]
• Summary: Contents: List of illustrations. Foreword by
M.F. Cantley (Concertation Unit for Biotechnology in
Europe {CUBE}). Acknowledgements. Introduction. 1.
The origins of zymotechnology: Introduction, the chemical
roots of zymotechnology, from zymotechnology to organic
chemistry, the biological alternative, agriculture, brewing,
zymotechnics as trademark (zymotechnology, fermentation,
the Zymotechnic Institute of Chicago [Illinois]). 2. From
zymotechnology to biotechnology. 3. The engineering of
nature. 4. Institutional reality. 5. The chemical engineering
front. 6. Biotechnology–the green technology. 7. From
professional to policy category. 8. The wedding with
genetics. 9. The 1980s: between life and commerce.
Epilogue. Notes. Sources.
Chapter 1, a fascinating history of the early days of
biotechnology, discusses: Emil Christian Hansen, Berlin’s
Institut für Gaerungsgewerbe, Louis Pasteur (p. 6-7), the
German father of chemistry and Prussian court physician
Georg Ernst Stahl (1659-1734), his interest in phlogiston,
zymotechnics and practical teaching of brewing, in 1762 the
word zymotechnie entered the exclusive dictionary of the
Académie Française (p. 8-9), Mary Shelley and her novel
Frankenstein (published in 1817; Frankenstein’s teacher,
Professor Walden, admired the results of chemistry), the
1928 synthesis of urea by Friedrich Woehler caused the
distinction between natural and chemical products to blur
and almost disappear, the implications were explored by his
friend, the brilliant chemist, teacher, and publicist Justus
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Liebig who shared Stahl’s faith in practical applications,
Liebig came to be increasingly identified with the chemistry
of agriculture and physiology, and organic chemistry, his
pupils August Hofmann and James Muspratt, Adolf Baeyer
who was Liebig’s successor at Munich created a school
based on the study of natural products (p. 10-11), Emil
Fischer, Baeyer’s greatest pupil, explored the carbohydrates
and proteins, competition in Germany between organic
chemistry and biochemistry, German Professor Julius
Wiesner and his book Raw Materials of the Plant World (Die
Rohstoffe des Pflanzenreiches) (p. 12-13).
“In 1857, Pasteur demonstrated that lactic acid
fermentation was the result of the action of live microbes.
Through the next decade, he debated increasingly hotly
with Liebig who insisted on the purely chemical origins
of fermentation phenomena. Pasteur constructed a new
scientific discipline based on his understanding of microbes,
‘microbiology.’ Where chemistry was characterized by the
balance, the new science had its own central instrument, the
microscope” (p. 14).
The 19th century in Europe saw the rise of major cities
such as Paris and London, and the expansion of the industrial
revolution in Britain. “Academic leaders argued that they
should play their part in helping a development of the society
that would avoid the division into a declining agricultural
sector and an impoverished industrial proletariat.
“The first German agricultural college was established
in the year of Prussia’s humiliation at the hands of the
French, 1806, by a practical agriculturalist much impressed
by British achievements, A.E. Thaer. His academy at Möglin
was combined with the newly established University of
Berlin in 1810. Largely inspired by Thaer’s example, twenty
agricultural colleges were founded in German-speaking
lands between 1818 and 1858. The development of trades
traditionally closely associated with agricultural development
would also enable organic change.”
“So far the emphasis was on teaching. However, all over
Europe research followed.
“In France, Boussingault founded his private agricultural
research laboratory at Bechelbronn in 1835, and Lawes
and Gilbert established their laboratory at Rothamsted near
London in 1842. These initiatives inspired, in Germany, the
foundation of a research laboratory at Möckern (Moeckern),
in 1851. Two years later, another followed in Chemnitz.
By 1863, there were seventeen and, by 1877, fifty-nine socalled research stations in Germany. In the United States,
the Morrill Act of 1863 and the Hatch Act of 1887 sustained
the development of land grant colleges and associated
agricultural research stations [sic, experiment stations] (p.
16-17).”
Brewing was an agricultural industry and increasingly
big business in Germany and Britain, the foundation of
the world’s first major chemical association, the Chemical
Society of London in 1841 was driven by the energies of

Robert Warington, German leaders were J.J. Steinmann
(1799-1833) and Carl Balling–who espoused the term
Zymotechnik in the 4th volume of his classic text on brewing
(Account of the Progress of the Zymotechnic Arts and
Sciences). “Just as agricultural centres had moved from a
purely educational role to a greater influence on research, so
this process could be observed in the special case of brewing.
The first great centre, established in 1872, was at the school
at Weihenstephan near Munich where brewing had been
taught for more than twenty years. Its formation was driven
by the entrepreneurial pharmaceutical chemist Carl Lintner,
who within three years of arriving at Weihenstephan in 1863
had founded his journal, Bayerische Bierbrauer. In the first
volume, Lintner ran a series of historical articles about the
life of Balling, as the first of the founders of zymotechnics
‘for future cultural historians’ (p. 18-19).”
Emil Christian Hansen and the damaging effects of
wild yeasts, Balling identified the role of yeast in brewing
before Pasteur, debate over use of the words zymotechnology
vs. Pasteur’s microbiologie (p. 20-21). Alfred Jorgensen
popularized the word “zymotechnics,” John Ewald Siebel
started a journal titled Zymotechnic Magazine in Chicago and
in 1901 he founded the Zymotechnic Institute. “Siebel was
widely respected and sufficiently renowned to be the focus of
a 1933 History of Brewing in America.
Chapter 2 (p. 48-49) discusses William J. Hale, Henry
Ford, and the rise of Chemurgy in America. “Hale did
not distinguish too fastidiously between the boundaries
of chemistry and used his word rather as others had
employed ‘zymotechnology.’” A photo shows “Henry Ford
demonstrating the strength of a car body made from soya
bean-based plastic in 1941.”
Chapter 5 (p. 106-09) discusses Japan as the dominant
center of the fermentation industry by the 1960s, and the
koji mold. “In Japan, the development of microbiology was
closely related to agricultural development and found an
institutional home in the Agricultural Chemistry Society
established in 1924. So, for all the special features of
Japanese culture, the concept of a microbiology harnessed
to agriculture closely paralleled chemurgy in the United
States. There is a strange irony in this, since the promoters of
chemurgy were strongly nationalistic and particularly antiJapanese.
In 1936, the key appointment of Kin-ichiro Sakaguchi as
professor of agricultural chemistry at the University of Tokyo
established the reputation of the nation’s premier department
of industrial microbiology.”
The Danish firm of Novo Industri emerged as the
world’s largest enzyme manufacturer. Not until 1974 did
Novo and Gist Brocades in the Netherlands develop cheap
and effective methods for using enzymes to convert the
glucose in corn to fructose (glucose isomerase). Otto Röhm
(Roehm) patented an enzyme preparation for washing
in 1913, and his company Röhm & Haas marketed their
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presoak product ‘Burnus’ for about 50 years.
The subsection titled “Biogas and gasohol” (p. 13233) notes that in 1974, a sugar magnate in Brazil, Urbano
Stumpf, persuaded the country’s president that alcohol made
from sugar could by itself power all Brazil’s cars, replacing
petroleum. Brazil committed great resources to this program
and by 1980 was seen as a model to the world. America, too,
was interested in reviving what Hale had called “agri-crude”
and what was coming to be called “gasohol.”
The subsection on “single-cell protein” (p. 133)
discusses chlorella, tempeh, soya texturized to make an
artificial meat, and growing microorganisms on petroleum
for food. Max Delbrueck had called yeast an “edible
mushroom.”
Monsanto and the Plant Variety Protection Act of 1970
(p. 195). Address: The Science Museum, London, U.K.
9227. Carter, T.E., Jr.; Shanmugasundaram, S. 1993.
Vegetable soybean (Glycine). In: J.T. Williams, ed. 1993.
Pulses and Vegetables. London and New York: Chapman &
Hall. xii + 247 p. See p. 219-39. Underutilized Crop Series.
[50 ref]
• Summary: Contents: A brief history of soybean. Food
uses. Edamame. Consumption and marketing of edamame.
Harvest factors. Edamame production factors. Nutritional
character of edamame. Preference factors for edamame.
Breeding edamame cultivars. Future prospects.
J.T. Williams, the editor of this volume, is with the
International Fund for Agricultural Research, Washington,
DC, metro, USA. Address: 1. USDA / ARS, North Carolina
State Univ., Box 7631, Raleigh, NC 27695-7631; 2. AVRDC,
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.
9228. Greiner, Carol A. ed. 1993. Beneficiaries of modified
soybean traits. Iowa Agriculture and Home Economics
Experiment Station, Iowa State University, Special Report
No. 93. 57 p.
• Summary: The inside front cover shows that this report
was produced by the Soybean Trait Modification Task
Force Phase II, many of whose members come from Iowa
State University. Within the Task Force are Committees
on: Protein & carbohydrates (10 members), Oil (7), and
Economics (11).
Contents: Executive summary. 1. Protein and
carbohydrate modifications in soybeans–Phase II, by Walter
R. Fehr. 2. Oil modifications in soybeans–Phase II, by Earl
G. Hammond and Basil Nikolau. 3. Estimated producer
[farmer] share of the value of modified soybeans, by Marty
J. McVey, Gregory R. Pautsch, and C. Phillip Baumel.
Appendixes A, B, and C.
Main conclusions: (1) End users, not farmers, are the
main beneficiaries from modified soybeans. Nevertheless,
the absolute values of benefits to soybean farmers from
many modifications are very large. (2) Modifications

can economically tolerate only very minor reductions in
yield–less than about 0.25 to 0.5 bu/acre. (3) Modifications
resulting in yield losses, or those with limited demand,
result in lost benefits to elevators and processors. When
modifications are used in small quantities, growers are
assumed to bypass elevators, resulting in reduced elevatorhandling incomes. This means that most elevators and
processors are unlikely to promote modifications that reduce
their incomes. Address: Iowa State Univ., Ames, Iowa.
9229. Jenkins, Karin. 1993. U.S. Dept. of Agriculture under
secretary tours Arcata food incubator project. Union (The)
(Arcata, California).
• Summary: Roland Vautour, under secretary of agriculture
for small community and rural development, said after
visiting the incubator building: “I have never seen anything
like this, and its very uniqueness may guarantee its success.”
9230. Levenstein, Harvey A. 1993. Paradox of plenty: A
social history of eating in modern America. New York, NY:
Oxford University Press. ix + 337 p., [8] p. of plates. Illust.
(8 p. of plates). Index. 25 cm. [1473* endnotes]
• Summary: Contents: Prologue: Depression paradoxes.
1. Depression dieting and the vitamin gold rush (The New
Nutrition, Victor Lindlahr, Gayelord Hauser, the willingness
to eat for health more than for pleasure, Alfred W. McCann,
Prof. Elmer McCollum and acidosis). 2. The great
regression: The new woman goes home. 3. From Burgoo
to Howard Johnson’s: Eating out in Depression America.
4. One-third of a nation ill nourished? 5. Oh what a healthy
war: Nutrition for national defense [World War II].
6. Food shortages for the people of plenty. 7. The golden
age of food processing: Miracle Whip über Alles. Note:
Miracle Whip, developed by Kraft Foods in 1933, is a less
expensive alternative to mayonnaise.
8. The best-fed people the world has ever seen? (InstaBurger-King chain of early 1950s, Ray Kroc visits San
Bernardino, the McDonald brothers, Clementine Paddleford).
9. Cracks in the façade: 1958-1965 (kitchen appliances do
not reduce time women spend on food preparation, growing
suspicion of the food industries, food additives, refined
and processed foods, Gayelord Hauser). 10. The politics of
hunger.
11. Nutritional terrorism (DDT and pesticides, Rachael
Carson and Silent Spring, USDA, mercury in fish from
the Great Lakes, Jerome Irving Rodale {ex-auditor for the
IRS “was quite unlike most of the others in the hucksterfilled health food business.” Circulation of his Organic
Gardening and Farming magazine soared from 60,000 in
1958 to 650,000 in 1970}. “Soon the doors were open to the
usual horde of health food advocates and fad diet promoters
impatiently waiting for the moments when they could again
hold center stage.” Gayelord Hauser, his women and his
Five Wonder Foods, Adelle Davis, Organic foods, natural
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foods, health food stores, the government had sided with
the medical establishment to keep the public from turning to
vitamins–rather than to doctors–to solve health problems, the
FDA and Food Faddism, vitamin advocates, Ralph Nader,
agribusiness, cholesterol awareness, the AMA’s council on
foods, National Heart Association, Linus Pauling bankrolled
by Hoffmann-La Riche, the largest wholesaler of vitamin
C, in 1971 Michael Jacobson helped found the Center for
Science in the Public Interest, middle class was rapidly
losing faith in the food industry and government).
12. The politics of food (The New Left vs. Ralph
Nader, radicals, Ramparts magazine, Francis Moore Lappe,
vegetarianism, Berkeley radical Alice Waters opens Chez
Panisse, aphorism Man ist was er isst {Man is what he eats,
by Ludwig Feuerbach, 1804-1872, German philosopher},
avoidance of meat and white foods, natural foods, Zen
macrobiotic diet, Georges Ohsawa, Yin and Yang, Warren
Belasco, brown rice, soy sauce, granola, Fred Rohe, Charles
Reich, Mother Earth News, Berkeley Barb, “back to Nature,”
organic foods, the women’s movement, LSD, Theodore
Roszak, Frederick Stare sets up American Council for
Health and Nutrition. Jean Mayer, reviling white sugar, John
Yudkin, America’s puritanical streak, Robert Choate destroys
sugar and sugar-laden breakfast cereals, the public grows to
despise sugar).
13. Natural foods and negative nutrition (You are what
you eat {1969}, Fortune magazine predicts convenience
will win out over natural foods. Delaney Amendment,
cholesterol and heat disease, loss of faith in the core of
America’s postwar national credo: the ideal of the balanced
meal and faith in the Basic Four, Senator McGovern and
his committee’s special report Dietary Goals for the United
States {1977-1978}, which called for a complete about-face
in government nutrition policy. “All previous government
efforts had centered on getting people to eat more of what
was thought to be good for them. Dietary Goals emphasized
eating less of what was thought to be bad for them”–what
Levenstein calls “Negative Nutrition.” A great outcry came
from the beef, dairy, and egg producers).
14. Darling, where did you put the cardamom? (The
rise of gourmet, high ethnic, and upscale cuisines, French
food, Julia Child, Craig Claiborne, snobbery, ethnic food
boom, Oriental foods). 15. Fast food and quick bucks (Pizza,
McDonald’s, Kentucky Fried Chicken, franchises). 16.
Paradoxes of plenty. Abbreviations used in frequently cited
periodicals.
Born in 1938, Levenstein’s first book was titled
Revolution at the Table: The Transformation of the American
Diet. This is a carefully researched, generally well written
and very interesting cultural history of food and eating in
the USA from 1930 to 1993–and of America’s ongoing
food wars. However by trying to take a fair and balanced
centrist position, and by trying to prevent value judgments
from creeping in (e.g., a healthy, balanced diet is better than

an unhealthy one), Levenstein no doubt disappoints, and
perhaps even infuriates, all sides. His sources on natural and
organic foods and vegetarianism are scant and often very
negative. Address: Prof. of History, McMaster Univ., Univ.
of Hamilton, Ontario, Canada.
9231. Minnesota Soybean Growers Association. 1993.
MSGA history highlights. 360 Pierce Ave., Suite 110, North
Mankato, MN 56003. 5 p. Unpublished manuscript. 28 cm.
• Summary: 1932–1,000 acres of soybeans are grown in
Minnesota.
1949–USA turns from an importer of fats and oils to a
net exporter.
1954–Passage of P.L. 480 Food for Peace Program.
1956–ASA [American Soybean Assoc.] and FAS [Foreign
Agricultural Service] signed first market development
contract.
1962 Sept. 24–First meeting of 25 farmers held in
Sleepy Eye [Brown County, 37 miles west northwest of
Mankato, Minnesota]. Charlie Simpson of Waterville named
temporary president, John Evans of Montevideo temporary
secretary. Other members of the organizational committee
were: Parker Sanders of Redwood Falls, Bert Enestvedt
of Sacred Heart, Henry Leitschuh of Sleepy Eye, Leslie
Wright of West Concord, and Robert Frederick of Foxhome.
December 6–The Minnesota Soybean Growers Association
Board is organized, dues set at $12.50. Acreage fees were
set at 25 cents per acre (to finance research and legislation).
John Evans elected president.
1963 Jan.–Charlie Simpson and John Evans appointed
a Legislative Committee. Simpson sponsors a 50 bushels
per acre club. Frederick proposes a ½ cent checkoff.
April–Checkoff first proposed to other farm groups. It is
opposed by the Farm Bureau. Colored Margarine Law passes
Minnesota Legislature. Nov.–Dues reduced to $5.00 to
attract more members.
1965 Jan. 12–MSGA affiliates with ASA. Evans and
Simpson lobby for $550 from legislature for soybean
research. Membership is at 573.
1967 Jan.–½ cent per bushel checkoff resolution passed
at 5th Annual Meeting. Membership is at 1,000. April–Board
met with State Ag. Committee to discuss checkoff.
1968 Jan.–The state was divided into districts with each
director in charge of a district; Princess Soya Contest will be
initiated; decided to go for checkoff vote in 1969, will cost
$450.00 to have checkoff bill written; 6th Annual Meeting
held with 80 people attending.
1969–Jan.–7th Annual Meeting held with Myrna Jones
crowned first “Princess Soya;” Jerry Michaelson was elected
to ASA Board; much legislative work was done before
referendum vote; membership dues are $10.00. June–1600
signatures on checkoff petition. Aug.–Referendum vote fails
at 59%.
1970–First whole-state yield content held; winner had a
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53.12 bu/acre yield.
1973 Sept.–½ checkoff passes by 3/4 majority. First of
4 grain embargoes (also in 1974, 1978, and 1980) all fought
by ASA. 1974–MSGA sends $1,676 of the 1972 and 1973
voluntary checkoff to ASA for more market development
efforts; legislative effort to get more funding for soybean
research at U of M, got $177,000 last time but need 10%
increase to keep up.
1975–American Soybean Market Development
Foundation created. 1976–Much time was spent organizing
counties and working with ASA on trade teams and market
development; legislative work on amending marketing order
to raise from ½ to 1 cent checkoff. 1977–One cent checkoff
was passed; no less than 9 trade teams visit Minnesota May
through September.
1980–Membership at 1,200. 1982–2 cent checkoff is
proposed with referendum to be run in March of 1984; more
counties are organized; much work is put into referendum
campaign. 1984–2 cent referendum fails in April with a
narrow margin. 1987–Through the ASA Adopt-a-Country
program, MSGA adopts the Soviet Union as its Sister
Country. MSGA is the lead commodity group to get the
Ag Utilization Research Institute (AURI) started within
the GMC (Greater Minnesota Corporation). Silver [25th]
anniversary of MSGA was celebrated in December 1987.
SoyPac was initiated in Minnesota. 1988–MSGA holds the
first of many “Soy Shopping Sprees.” 1989–ASA began
its SPARC (Soybean Promotion and Research Checkoff)
campaign to implement a national checkoff. Roger Asendorf
became an ASA honorary life member. Bill was passed in
state legislature recommending government offices print with
soy ink; membership at 3,507.
1990–Bert Enestvedt became an ASA honorary life
member. 1991–Soymark was put on trucks hauling soyoil
to create the first “moving” billboard for the soymark in
the country. Sept. 1–The national soybean checkoff was
implemented. Nov. 1991–The Moscow office [in Russia]
became the 13th international ASA office that was opened.
Minnesota led the way by supporting the efforts with nearly
$50,000.
1992–Membership stands at about 3,500 with 30
organized counties. Address: North Mankato, Minnesota.
9232. National Agricultural Library (U.S.). 1993. Guide
and index to the pre-1870 American seed trade catalogs
of the National Agricultural Library. Alexandria, Virginia:
Chadwyck-Healey. v + 99 p. 28 cm.
Address: Beltsville, Maryland.
9233. Wijeratne, Wilmot B. 1993. Institutional report 4–
INTSOY. In: N. Chomchalow & P. Narong, eds. 1993.
Soybean in Asia: Proceedings of the Planning Workshop
for the Establishment of the Asian Component of a Global
Network on Tropical and Subtropical Soybeans. Bangkok,

Thailand: FAO Regional Office for Asia and the Pacific.
viii + 218 p. See p. 173-192. RAPA Publication (FAO), No.
1993/6.
• Summary: This is one of the best overviews seen of
INTSOY’s many and varied important activities. Contents:
(1) Introduction. (2) Research and development: Dry
processing, wet processing, nutrition, home and village-level
processing, vegetable soybeans / edamame. (3) Outreach
and technology transfer: Summary, activities report on a
country basis (China, Egypt, Ghana, India, Kenya, Nigeria,
South Africa, Sri Lanka, Zambia, Zimbabwe). (4) Training:
Summary. (5) Selected program highlights: China germplasm
exchanges, vegetable soybeans (soybean breeder Richard
Bernard) economic development in Zimbabwe (businessman
Roy Birchall), promoting local entrepreneurs in Sri Lanka,
assisting rural development, filling niche markets.
China germplasm exchanges: “In late June 1991,
a party consisting of Harold Kauffman, Director of the
International Soybean Program (INTSOY) at the University
of Illinois; Lloyd Anderson and Ken Birkey, Illinois farmers
representing the Illinois Soybean Program Operating Board,
Don Latham and Dave Stone, Iowa farmers representing
the Iowa Soybean Promotion Board and Donald A. Holt,
Director of the Illinois Agricultural Experiment Station at the
University of Illinois, visited the People’s Republic of China.
“The mission was the direct result of years of effort by
INTSOY Director, Harold Kauffman, to encourage more
direct and open scientific exchanges between Chinese
soybean scientists and U.S. farmers and researchers.”
“The Chinese collection is maintained in Beijing and
in some provinces by the Institute for Genetic Resources, a
unit of the Chinese Academy of Agricultural Sciences. It is
considerably larger than the U.S. collection but not as well
characterized, categorized or indexed. There are thousands
of soybean lines in the Chinese collection that are not in
the U.S. collection. ‘The Chinese collection, having come
directly from the geographical center of origin of soybeans,
is more diverse than the U.S. collection,’ Holt says. ‘Among
other unique features, it includes some 5,000 lines of wild
annual soybeans that are close relatives of domestic soybean
varieties.’”
Useful discussions took place but no germplasm was
exchanged. The Chinese position was that their germplasm
could be made available to anyone who was willing to pay
a fee, sign the appropriate licensing agreement, and abide
by it. Address: Assoc. Director, INTSOY, Univ. of Illinois,
Urbana-Champaign, IL, USA.
9234. SoyaScan Notes. 1994. Keywords used with more than
1,000 documents in the SoyaScan database, as of 1 January
1994 (Overview). Jan. 1. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: 1. USA 24,636. 2. Commercial soy products
6,565. 3. Japan 5,948. 4. Tofu 5,122. 5. Soymilk 3,884. 6.
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Illinois 3,642. 7. Soy sauce 3,387. 8. California 3,129. 9.
Historical (documents published from 1900 to 1923) 3,013.
10. Soy flour 2,822. 11. History 2,730. 12. Soy oil 2,648.
13. Germany 2,447. 14. Miso 2,324. 15. Vegetarianism
2,319. 16. United Kingdom (England, Scotland, Wales,
N. Ireland) 2,134. 17. China 1,554. 18. Soybean meal
2,019. 19. Cookery 2,017. 20. Soybean production:
Cultural practices and agronomy 1,996. 21. France 1847.
22. Tempeh 1,844 23. Soybean production (General):
1,825. 24. U.S. Department of Agriculture 1,744. 25. New
York 1,665. 24. Nutrition (General) 1,471. 25. Historical
(documents published before 1900) 1,460. 26. India 1,397.
27. International trade in soybeans, soy oil, and/or soybean
meal 1,225. 28. Canada 1,204. 29. Soy protein isolates 1,204.
30. Michigan 1,146. 31. Meatlike commercial products
1,145. 32. USDA state agricultural experiment stations
in the USA 1,120. 33. Soybean production: Marketing
1,098. 34. Ohio 1,095. 35. Soybean production: Variety
development 1,083. 36. Indonesia 1,063. 37. Tofu used as an
ingredient in second generation commercial food products
1,062. 38. Bibliographies and literature reviews 1,049. 39.
Massachusetts 1,029. 40. Macrobiotics 1,022. 41. Soy ice
cream 1,014.
9235. Soybean Digest. 1994. Soybean farmers one step
closer to federal soy ink mandate. Jan.
• Summary: The U.S. Senate unanimously passed the
Vegetable Ink Printing Act of 1993–after strong lobbying
by the American Soybean Assoc. The Act would require
the use of renewable vegetable oil-based inks (mainly soy
ink) by government agencies and contractors. Specifically
it directs the government to use the maximum amount of
vegetable oil ink that is technologically feasible and that
would result in printing costs that are cost-competitive with
printing using petroleum-based inks. This change could
reduce U.S. dependence on foreign petroleum supplies, help
the environment, and increase the demand for soybeans.
At Soybean Expo ‘93, Mike Espy, the U.S. Secretary of
Agriculture, announced that the USDA had already decided
to switch to soy ink for use in its $26 million printing
operations.
A bar chart shows that the use of soy oil in printing inks
has increased from 0 in 1987, to about 1 million lb in 1988,
to about 40 million lb in 1992. The potential use: 457 million
lb.
9236. Zarzana, Marianne Murphy. 1994. Soy oil breaks new
ground. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 3(1):1, 17. Jan.
• Summary: The underground mining industry in the
USA uses 25 million gallons of diesel fuel per year–but
this fuel gives off too much soot. Biodiesel testing using
soy oil is now underway to help the mining industry meet
tough federal health standards for engine emissions for

underground mining vehicles. With the aid of a $100,000
USDA grant, distilled methyl soyate is being tested in
underground mining engines. It is a cleaner burning fuel
which will allow miners to breathe easier.
9237. Kraemer, Mark E.; Mebrahtu, Tadesse; Rangappa,
Muddappa. 1994. Evaluation of vegetable soybean
genotypes for resistance to Mexican bean beetle (Coleoptera:
Coccinellidae). J. of Economic Entomology 87(1):252-57.
Feb. [19 ref]
• Summary: Tests were conducted on 100 vegetable-type
accessions from maturity groups III through VIII. Vegetabletype soybean cultivars ranged from moderate susceptibility
(‘Camp’), similar to many grain-type cultivars, to highly
susceptible (‘Sato’, ‘Hahto’). Address: Agricultural Research
Station, Virginia State Univ., Petersburg, VA 23806.
9238. Marking, Syl. 1994. Why growers need the ASA and
USB: By law, the two industry groups each can do something
the other can’t. Soybean Digest. Feb. p. 36, 38-39.
• Summary: Many of America’s roughly 450,000 soybean
growers have a poor understanding of the relationship
between the American Soybean Association (ASA) and the
United Soybean Board (USB). Some wonder why both are
needed. On Feb. 9 there will be a crucial nationwide vote on
whether or not to continue the National Soybean Checkoff,
so it is important that farmers vote intelligently.
The USB was authorized by an act of Congress in the
1990 farm bill, and the USDA marketing order that created
the National Soybean Checkoff took effect in July 1991. The
law called for a referendum within 3 years to decide whether
or not the checkoff should be continued. The USB collects
the checkoff funds and distributes them. USB is prohibited
by law from doing lobbying, policy setting, or membership–
that is the work of ASA, which is USB’s primary contractor.
Moreover USB is allowed to spend no more than 5% of its
income on administrative costs.
9239. Soybean Digest. 1994. Letters to the editor [opposing
all or parts of the National Soybean Checkoff]. Feb. p. 43-44.
• Summary: Four letters are published. 1. “Checkoff Not in
Farmer’s Interest” (from Larry Quandt, President, Illinois
Farmers Union). The Illinois Farmers Union opposes the
Soybean Promotion, Research and Consumer Information
Act because a farmer has to drive to his county extension
office to vote (a mail-out ballot would be better), the United
Soybean Board (USB) is appointed by the Secretary of
Agriculture and nominations for the board can only be made
by state soybean boards, thus isolating the Board from the
farmers it serves (farmers should elect the board), the new
refund mechanism is less favorable to farmers who want to
use it, and the checkoff rate of one-half of one percent is too
high.
2. “’Gun Barrel’ Checkoff Opposed” (from Phil Clark,
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Carthage, Illinois). A mandatory, no-refund checkoff
demands that every farmer do what the ASA [American
Soybean Association] proposes.
3. “Change the Checkoff, Says Farmers Union” (from
John Whitaker, President, Iowa Farmers Union). The Iowa
Farmers Union has a long history of opposing mandatory
commodity checkoff programs. They oppose the soybean
checkoff for three reasons: 1. The checkoff election ballots
should be mailed to farmers. 2. All farmers who contribute
to the checkoff should be given an annual financial state of
how their checkoff funds were spent. 3. Soybean producers
should not be required to give their funds to USB. The
checkoff funds should be collected on all soybean contracts
traded on the Chicago Board of Trade.
4. “Buyers Should be Checked Off Too” (by Edmond
Brown, Poplarville, Mississippi). Purchasers of soybeans
(such as grain elevators and processors) also benefit from the
checkoff and should contribute the same amount as farmers.
9240. Thomas, David. 1994. State and national soybean
organizations. In: Mark Messina, ed. 1994. First International
Symposium on the Role of Soy in Preventing and Treating
Chronic Disease: Abstracts. Chesterfield, Missouri: United
Soybean Board. 27 p. See p. 6. Held 20-23 Feb. 1994 at
Mesa, Arizona.
• Summary: The United Soybean Board (USB) was
created under the 1990 Farm Bill and bought into existence
under a federal marketing order in 1991. The Board has
been operating since July of 1991, when 63 farmers were
appointed by the Secretary of Agriculture from nominations
by state check-off boards. The USB is a functional, businessoperated board, with the difficult purpose of identifying what
impacts the bottom line of soybean farmers. This symposium
is ultimately driven by that purpose.
“The USV has five primary program areas: promotions
or international marketing, research, industry information
that includes new market strategies and new market
development, producer communications, and consumer
information or domestic marketing. Through the USB and
the qualified state soybean boards (QSSBs), we hope to
increase the demand for soybean products by identifying
consumer needs and then making things happen in that
particular area. Our hope is that this symposium provides the
opportunity for the exchange of ideas and starts discussion
of how to add value to our commodity.” Address: United
Soybean Board, Chesterfield, Missouri 63107.
9241. Dafarty, Rasik. 1994. Current prices of soy protein
products (Interview). SoyaScan Notes. March 15. Conducted
by Walter J. Wolf of NRRC, Peoria, Illinois.
• Summary: Soy flours 14-16 cents/lb. Soy protein
concentrates, alcohol process 50-60 cents/lb. Soy protein
concentrates, acid process 70-80 cents/lb. Soy protein
isolates 130-160 cents/lb. Address: Archer Daniels Midland

Co., Decatur, Illinois. Phone: (217) 424-5414.
9242. Hymowitz, Ted. 1994. New developments related to
soybeans (Interview). SoyaScan Notes. March 31. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Ted now has a word processor and has started
to write his book on the history of the soybean, which he
is thinking of giving the title Soybean Saga. He now has
funding for his various university research projects during
the next year, so he is planning to take off a year to write
the book. He is not sure where he will go to write it. He
is planning to cite his sources, so the book will have a
substantial bibliography. He now has about 300 references
on wild perennial soybeans and he has recently found
many more very old documents on the soybean and many
more documents related to Samuel Bowen. He may write a
detailed article about Bowen and soybeans for the Georgia
Historical Society Quarterly; this summer he has been
invited to give an after-dinner speech about Bowen before
the society’s members.
Ken Bader, former CEO of the American Soybean
Association (ASA), had an interest in soybean history. While
cleaning out an attic in one of the old USDA buildings in
Beltsville, Maryland, someone found a box containing 30-35
original field notebooks kept by William Morse and Charles
V. Piper, describing their experimental work with soybeans
at Arlington Farm [Virginia]. The box was sent to Ted. The
notebooks, which covered the years from about 1908-1953,
weren’t very interesting (they told which variety was grown
on which plot, etc.), so Ted gave them to the American
Soybean Association (ASA), which put them in its archival
vault.
Note: As of July 2003 Ted says these notebooks may be
in the University of Illinois archives. Address: Prof. of Plant
Genetics, Urbana, Illinois.
9243. Sinclair, Jim. 1994. The new National Soybean
Research Laboratory (Interview). SoyaScan Notes. March
31. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Interest in such a laboratory began about
ten years ago when a group of soybean growers from the
Midwest went to China to start negotiating to get germplasm
for the National Germplasm Collection at Illinois. Several of
them visited the International Rice Research Institute (IRRI)
in the Philippines and got very enthusiastic about IRRI’s
work. Upon returning to the USA, they suggested that there
should be an international soybean research institute in the
United States. This has become a grass-roots project, with
farmers taking the initiative.
To make a long story short, the USDA gave them $5
million to develop a center if they could get matching funds.
The University of Illinois had an old 3-story Veterinary
Medicine building (across the street and just south of the
greenhouse complex) that had been abandoned for 3 years–
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since the university had built a new veterinary medicine
campus. Built in 1955, it was very well built and unusually
attractive–with oak frames, solid-core doors, black stone
window sills, brass railings, etc.; the estimated value was
$5.25 million. The building contains beautiful seminar
rooms, a nice auditorium, a conference room–but it can’t be
used for university classes. It is separate from the state but
part of the university. So the University of Illinois College
of Agriculture agreed to contribute the building which could
count as the matching funds. Over the past 3 years, the
building has been remodeled in two phases. The new facility
was dedicated in Sept. 1993, even though the renovation
was not completely finished. Presently the building is named
the “Environmental and Agricultural Sciences Building.”
When all is done, NSRL will occupy the entire building–3
full floors. On the first floor is the “Administrative Corner”
where the director’s office, the INTSOY administrative
office, and the USDA administrative office are now located.
Jim hopes to integrate all of these programs into NSRL.
The scientists who occupy the building are USDA soybean
scientists, Illinois state scientists. For INTSOY, there will be
two offices for research personnel and a lab for diagnostics.
INTSOY will keep its research space in the newly remodeled
food processing building.
Jim is interim director on a half-time basis. He is slowly
trying to integrate the program though he does not have a
big budget to run the lab. He has limited funds to operate his
office and his salary comes through the department of plant
pathology. One of his main jobs is to find funding, and one
promising source is the soybean checkoff funds. Yesterday he
met Larry Johnson, head of the utilization lab at Iowa State
University. Larry has a nice new facility and equipment, but
his problem (like Jim’s) is finding money to run it. He hopes
to work closely with Larry and to seek regional funding for
interdisciplinary research programs. He will be approaching
the United Soybean Board (USB) and ASA with proposals to
help fund programs. A great deal of work needs to be done.
NSRL is trying not to compete with any other
organizations. It is not taking over any of the work done by
the former Northern Regional Research Lab (now named
NCAUR) in Peoria, Illinois, and in fact hopes to collaborate
with NRRL scientists. In the past, quite a bit of soybean
research has been duplicated by the various agricultural
experiment stations. But now that the federal government
is cutting back on funding for agriculture, there are new
opportunities for more cost-effective regional research.
Under NAFTA (the North American Free Trade Agreement
between the USA, Canada, and Mexico), all of the federal
funding for oilseeds in each country will be phased out over
a 3-year period to create an even playing field of competition
among the 3 nations. Likewise, Canada will have to stop
its large subsidies for canola. In the past $70 to $74 million
has been used to support U.S. soybean oil; this support will
be discontinued. In the fiscal 1995 U.S. Farm Bill, soybean

growers would like to shift that money to establishing four
regional soybean production research labs. Their mandate
would be both production and utilization. It is crucial that
production and utilization work hand in hand–especially as
the “value added” concept becomes more important. The
North Central Soybean Research Program would be located
at Jim’s lab in Illinois. Another would be in Georgia and
the remaining two would be decided politically. These new
organizations would not take soybean research away from
existing agricultural experiment stations.
Jim hopes that INTSOY (which move part of its
operations into the NSRL building in Dec. 1993) will
become the international arm of the NSRL. There is newlyremodeled space on the second floor where NSRL Jim
hopes to develop a database for all information related to
soybeans. Jim has been trying to find an organization that
would help fund the startup costs for such a database. The
most promising lead looks like USDA’s CSRS (Cooperative
State Research Service) which produces the CRIS (Current
Research Information System) database. The soybean
entomology database developed by SIRIC and the Kogans
and used to publish the award-winning two-volume book
titled World Bibliography of Soybean Entomology is now
at NSRL. The documents are in all new file cabinets and
there is an adjacent room for a computer programmer and
some assistants if necessary. One of his projects is to get this
up and operating. Carol Boast of the University of Illinois
agricultural library (who has done a bibliography on sweet
potatoes and the early USDA agricultural experiment station
literature) is helping him look for funds.
NSRL has a periodical titled NSRL Bulletin. The first
issue was published in Jan. 1994.
One important local organization is the University
of Illinois Foundation. They might purchases a special
collection as part of the University of Illinois library system.
Then the CSRS people might provide some funds for
the ongoing operation of a database–which is expensive.
Address: Acting Director, National Soybean Research Lab.
(NSRL), 170 NSRL, 1101 W. Peabody Dr., Urbana, Illinois
61801. Phone: 217-244-1706.
9244. Boerma, H. Roger. 1994. The Center for Soybean
Improvement at the University of Georgia and new
developments with soybean breeding nationwide (Interview).
SoyaScan Notes. May 9. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Roger is a soybean breeder and geneticist
by training. This center was opened at the University of
Georgia in May 1992. It is a commodity center (soybeans)
rather than a discipline center. They are moving this state
center to a more regional consortium (Georgia, Alabama,
North Carolina, South Carolina, Florida) in the next 9 to
18 months. This will not involve moving people but it will
involve new ways of and commitments (perhaps based on

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3161
written agreements) to doing and sharing soybean research
across state boundaries. It will allow them to maximize
the return from each soybean research dollar invested and
prevent unnecessary duplication of research. During the
last 2 years the United Soybean Board (USB) has been
very receptive to the idea of doing larger regional soybean
research projects rather than individual state research. In the
Southeast and nationwide, soybean research will increasingly
have to be done regionally rather than on a state or local
bases–for three reasons: (1) The funds available for research
at to agricultural experiment stations are decreasing; (2) The
cost of doing cutting-edge research (such as genetic research)
is increasing; and (3) the number of scientists qualified to do
advanced genetic research is limited.
Some of the cutting-edge genetic and breeding research,
which has already made impressive gains, involves work
on the soybean genome, and soybean genetic mapping. A
leader in genetic mapping is Randy Shoemaker at Iowa State
University (Ames. Phone: 515-294-6233). For the past 24
months he has been building the soybean genome database,
which is trying to pull together all the classical genetic,
cytogenetic, and molecular genetic data onto one database.
This is not a bibliographic database but a very graphic,
user-friendly, but in-depth database, where you can look
at individual soybean chromosomes and see the genes that
have been mapped on that chromosome. You can then look
at the research data that was used to find that location on the
genetic map. Much of the excitement in this field is derived
from the human genome project. Both projects are working
with DNA, a basic building block of all living things, so
there are quite a few similarities between humans and plants.
The human genome project gets about $240 million
a year funding versus about $15-$20 million year for the
entire plant genome project. Much of the plant genome
research is affordable only because the techniques and
technology worked out by scientists on the human genome
project is directly applicable to and is being shared with
the plant genome project. The computer software used with
this database is probably at least partially derived from the
human genome project, of which the plant genome project
can be thought of as an offshoot. Maps made by Shoemaker
are now being used by Boerma and others for soybean
improvement. Phase I is to draw the molecular map. Phase II
is to locate as many important genes as possible on the map.
Phase III is for plant breeders to use the molecular map with
the genes on it to breed better soybeans. The project is now
moving rapidly from Phase II to Phase III. Some support
for the plant genome project and soybeans has come out
of the USDA National Research Initiative, and from USB
(which is interested in important traits for soybean quality,
composition, pest resistance, etc.).
New techniques in soybean breeding include soybean
transformation, molecular markers, and work on what
the National Science Foundation (NSF) calls “intractable

traits.” Soybean transformation involves transferring genes
from another organism (such as a Escherichia coli or other
microorganisms) into the soybean. In the U.S. there are 3
major public programs in soybean transformation: At Ohio
State Univ. (Columbus, Ohio), Univ. of Kentucky, and Univ.
of Georgia. Examples: Monsanto has developed RoundupReady soybeans which have a very high tolerance for the
pesticide Roundup (made by Monsanto), and DuPont has
developed stachyose-null soybeans that cause less flatulence.
Note: This is the earliest English-language document
seen (Sept. 2010) that contains the term “Roundup Ready” or
“Roundup Ready soybeans.” Address: Coordinator, Center
for Soybean Improvement, 3111 Miller Plant Sciences
Building, Georgia Agric. Exp. Stations, The Univ. of
Georgia, Athens, GA 30602-7272. Phone: 706-542-0927.
9245. Pear, Robert. 1994. U.S. proposes healthier food at all
schools: New rules would cut fat and cholesterol. New York
Times. June 7. p. A1, A10 (National ed.).
• Summary: The school lunch program was created in 1946
“as a measure of national security” after large numbers of
World War II draftees were disqualified for military service
because of health problems related to malnutrition. But
today, excesses in consumption (as of fats, sodium, and
calories) are the major concern.
The Clinton Administration would like to make
sweeping changes in the school lunch program to improve
the nutritional content of meals served to 25 million children
each weekday. New rules drafted by the USDA would set
limits on fat, sodium, and cholesterol in school lunches and
would require more dietary fiber in the meals by increasing
the use of vegetables, fruits, and grains.
The current rules require the Government to set “meal
patterns” mandating schools to offer minimum amount
of food in five broad categories: meat, bread, vegetables,
fruits, and dairy products. The new rules would establish
a completely different approach, with the goal of serving
more nutritious and healthful meals to schoolchildren. In
the current Government-subsidized program, 38% of the
calories now come from fats of all kinds, while 15% come
from saturated fat. Under the new rules, no more than 30%
of calories could come from fat, and no more than 10% could
come saturated fat.
9246. Seed World. 1994. Soybean tailored to natto market.
132(7):58. June.
• Summary: Pearl, a new small-seeded soybean variety for
the production of natto, was developed by Thomas Carter,
USDA plant breeder stationed at North Carolina State
University (NCSU). Pearl is adapted to North Carolina
growing conditions.
9247. Simms, Kelly. 1994. Re: Soy’s bad rap (Letter to the
editor). Vegetarian Times. July. p. 8.
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• Summary: The writer explains that she is a day-care
provider who recently signed up to participate in a childcare
food program which is funded by the USDA and the
Michigan Dept. of Education. The program is designed to
reimburse day-care providers for serving healthful meals and
snacks to children.
“To ensure that the meals are healthful, guidelines
are designed to require a provider to pattern the food
components of a meal after the Food Guide Pyramid.
Providers are also given a long list of unacceptable foods,
which supposedly meet no nutritional need.” The provider
will not be reimbursed for the meals if they include an
unacceptable foods. This list includes tofu, imitation milk
(like soy beverages and infant formula, except in the case of
allergies), and dairy substitutes (like soy cheese).
“Any program that allows the breading on a corn dog
to count as a grain component but considers tofu to have no
nutritional value at all is suspect. This food program really
misses the mark, and I do feel slighted that as a provider, I
cannot with a clear conscience participate in it. Give them a
tofu covered stick for me.” Address: Lansing, Michigan.
9248. SoyaScan Notes. 1994. There was virtually no activity
with soybeans in Illinois from 1854 to 1894 (Overview).
Aug. 23. Compiled by William Shurtleff of Soyfoods Center.
• Summary: Ted Hymowitz calls to say he has been looking
through The Prairie Farmer page by page (it has no index)
for any mention of soybeans starting in 1900 and going
backwards. Published in Chicago, this was the premier farm
journal of the day in the Midwest, and any Illinois farmers
experimenting with soybeans would probably have written
about their results to The Prairie Farmer. Ted is surprised to
find so little about soybeans during this period, especially in
Illinois.
A search of the SoyaScan database (produced by
Soyfoods Center) finds only five articles on soybeans in The
Prairie Farmer from 1853 to 1900, inclusive. These are for
the years 1853, 1854, 1894, and 1895 (two articles). Note
that no articles have been seen during the 40 years from 1854
to 1894. Of these 5 articles, only two (1853 and 1854) are
related to Illinois. Several of the articles are summaries of
other articles about soybeans.
By the 1850s the Agricultural Division of the Patent
Office was actively involved in sending out free samples
of new seeds for American farmers to try. This Office first
received soybeans in 1852 from A.H. Ernst of Cincinnati,
Ohio. He (and many subsequent writers during the mid1800s) called soybeans “Japan Peas” since the ancestors of
the seeds he sent had come from Japan. During 1853 the
Patent Office distributed a few soybeans which it called
“Soja beans” or “peas from Japan.” The next year, in the
Report of the Commissioner of Patents, Agriculture for the
year 1853 (published in 1854), Ernst wrote a 2-page article
on the Japan Pea, describing and praising the new plant and

giving instructions for its cultivation. He stated: “This plant
is stated to be of Japan origin, having been brought to San
Francisco about three years since, and thence into Illinois
and Ohio.” This article elicited many requests for soybean
seeds, which were distributed to farmers starting in early
1854. From 1853 to 1856 American farmers wrote 11 letters
which were published in the Report of the Commissioner
of Patents, Agriculture. None of these farmers were from
Illinois.
At least 12 other letters from U.S. farmers concerning
soybean trials were received by the Agricultural Division of
the Patent Office but never published–though they are still
stored in the National Archives. Many of these reports from
farmers contained the earliest date seen for the cultivation of
soybeans in various U.S. states. Not one of these unpublished
letters was from an Illinois farmer.
A search of the SoyaScan database for early publications
concerning soybeans in Illinois shows that three articles
were published in 1853 and one in 1854, then not a single
document can be seen until April 1896 (a gap of 42 years)
when Cyril G. Hopkins, at the University of Illinois
Agricultural Experiment Station, published the first results
of the station’s trials on soybeans, which had begun in Feb.
1895. Two of the articles published in Feb. 1853 (One in
Moore’s Rural New Yorker, Feb. 12, and the other in Journal
of the New York State Agricultural Society Feb.) describe
how the soybean was brought from shipwrecked Japanese in
San Francisco to Alton, Illinois, by Dr. Benjamin Franklin
Edwards in April 1851. Some of Dr. Edwards’ seeds were
given to the Horticultural Society of Cincinnati, where they
were obtained by A.H. Ernest. Ted Hymowitz concludes: For
over 40 years, from the mid-1850s until 1895, Illinois was a
backwater of interest in soybeans.
9249. Robertson, Carol Boast. 1994. The Sweet Potato
Information Center at Tuskegee University (Interview).
SoyaScan Notes. Sept. 12. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: Carol has just finished setting up a Sweet
Potato Information Center at Tuskegee University in
Alabama. Her group had an initial grant from USDA to
get the center started, but from now on it will be funded
by NASA (North American Space Administration). They
selected software (InMagic, because of the variable-length
fields) and hardware, arranged for the documents to be
photocopies and filed them. At the University of Illinois
they are using InMagic very successfully, for a database on
laboratory animal welfare, to produce the World Directory of
Agricultural Information Resources, an acronym database,
and desiderata files (books–old or new–they want but can’t
afford).
The next project is to establish a Peanut Information
Center at Tuskegee. Address: Agricultural Library, Univ. of
Illinois, Champaign-Urbana, Illinois (she now lives in Idaho
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and commutes).
9250. Tseng, Ming. 1994. Georgia biodiesel study review.
Letter to Jim Duffield, USDA, Sept. 26. Copy to Jim Gay
at NBB (National Biodiesel Board). 4 p. Typed, without
signature.
• Summary: A review of the thesis titled “A Comparative
Economic Analysis of Biodiesel for Transit Bus Systems.”
“Soybeans are rowcrops, which are quite destructive
to the soil as a carbon sink. Most soybean farmers in the
United States today do not practice conservation tillage, so
growth of soybeans as a feedstock actually contributes to soil
erosion, hence damage top the carbon sink.” Address: ABA
(American Biofuels Assoc.).
9251. ALIN–Agricultural Libraries Information Notes
(Beltsville, Maryland). 1994. Inter-American workshop on
Agricultural information. 20(7-9):1, 11-19. July/Sept.
• Summary: Contains details (including contact person,
address, phone, and fax numbers) about at least one major
agricultural library in each of the following Latin American
countries: Argentina, Brazil, Chile, Colombia, Costa Rica,
Dominican Republic, El Salvador, Mexico, Nicaragua, Peru,
Trinidad & Tobago, and Venezuela.
The Workshop was hosted by the National Agricultural
Library (Beltsville, Maryland, USA) and the Inter-American
Development Bank (IDB) in cooperation with the InterAmerican Association of Agricultural Librarians and
Documentalists (AIBDA) and two other U.S. groups.
Suzanna Sperry, vice president of AIBDA, is at
EMBRAPA-CPAC, Caixa Postal 08.223, 73.301-970
Planaltina, DF, Brazil. Phone: 55-61-389-1171. Fax: 55-61389-2953.
9252. Archer Daniels Midland Co. 1994. Annual report. P.O.
Box 1470, Decatur, IL 62525. 42 p. Sept.
• Summary: Net sales and other operating income for 1994
(year ended June 30) were $11,374 million, up 15.9%
from 1993. Net earnings for 1994 were $484.1 million,
down 14.8% from 1993. Shareholders’ equity (net worth)
is $5,045 million, up 3.3% from 1993. Net earnings per
common share: $1.40, down 11.4% from 1993. Number of
shareholders: 33,940.
ADM’s decline in profits was due largely to the great
Midwestern flood of 1993 and rise in corn costs. Today ADM
has 165 operating plants, 300 grain elevators, 2,000 barges,
and 10,000 railroad cars. On any given day, together with
affiliates in Europe, the company has 100 cargo ships on the
high seas.
ADM Began processing corn in 1971, with a single
wet-milling plant that had an annual processing capacity of
104,000 tons. Today ADM has an annual wet and dry corn
processing capacity of 14.2 million tons. Corn is the origin
of ADM’s river of dextrose, from which is made HFCS,

sorbitol, cornstarch, and ethanol. It is fermented to yield
lysine, threonine, lactic acid, citric acid, and MSG. New
products from corn fermentation scheduled for production by
ADM in late 1994 include xanthan gum (a high-performance
stabilizer is syrups, salad dressings, etc.), tryptophan, and
vitamin C.
In recent years the U.S. government “has been providing
strong incentives for farmers to grow more corn and fewer
soybeans, thus turning the oilseed growing business over
to Canada, Brazil, Argentina, India and the European
Union (EU)–all while U.S. acreage shrank by 10 million
acres... Consumers all over the world got a major setback
when trade negotiators in Paris sat around a shiny table
quarreling over which one should take the biggest cut in
the production of oilseeds. The result was that the United
States gave up its policy of being competitive in world
markets for vegetable oil and the EU agreed to drastically
reduce oilseed production. French farmers, proud of their
productivity, protested.” Many countries are in dire need of
more cooking oil. “It was agreed that Europe would first idle
several million acres and then be allowed to produce oilseeds
on those acres for industrial purposes only. The result is
obscene. The EU is requiring processors to take perfectly
good cooking oil worth $1.65 a gallon and turn it into diesel
fuel worth perhaps 40 cents.
A sidebar on p. 13 gives ADM’s views opposing the
U.S. government’s efforts to reduce the amount of cropland,
mainly to reduce surpluses but also for soil conservation.
A graph shows that world oilseed acreage has risen
dramatically since 1967, while that in the USA rose slowly
from 1967 to 1982, then fell thereafter.
NutriBev is a new milk alternative made largely from
soy protein isolates and concentrates; it has the same
nutritional value as milk but can be produced free of lactose.
The Harvest Burger plant is being greatly expanded to
meet the product’s rapid growth in sales. “The USDA’s
new school lunch regulations will soon make it possible
for school districts to be reimbursed for using 100% soy
products such as Harvest Burger. In addition, schools will
be required to reduce average fat levels in meals. A number
of fat-reduced products contain ADM soy isolates. ADM’s
soy products are thus well positioned as extenders or a standalone products. Before the new regulations were announced,
ADM provided testimony on the benefits of soy protein at a
number of USDA hearings. We have put increased emphasis
on increased soy protein research. We are also isolating some
of the components in soy that are said by many scientists
to inhibit cancer and some types of diabetes.” A half-page
color photo shows the Green Giant Harvest Burger and its
package. A new lecithin plant was fully integrated into the
existing oil refinery at Europoort, Netherlands, increasing
efficiency substantially.
Pages 16-18 discuss ADM’s worldwide procurement
network and its unique partnership with A.C. Topfer.
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Page 41 shows the officers of ADM’s subsidiaries
and divisions: David H. Swanson is chairman of Premiere
Agri-Technologies, Inc. Larry H. Cunningham is president
of ADM Protein Specialties Division. John R. Mahlich is
managing director of The British Arkady Co., Ltd.
Update: March 1995. The Republican congress is now
downsizing the U.S. government and trying to balance the
federal budget. Yet ADM is quite dependent on government
subsidies, especially for their most profitable products such
as ethanol and PL-480 food products. How vulnerable does
this make ADM, which is the largest manufacturer of ethyl
alcohol in the world? One cannot tell from reading ADM’s
annual report. Address: Decatur, Illinois.
9253. Parks, Thomas R.; Bindon, J.N.; Bowles, A.J.G.;
Golbitz, P.; Lampi, R.A.; Marquardt, R.F. 1994.
Methodologies for processing plant material into acceptable
food on a small scale, phase II. Moffett Field, California:
National Aeronautics and Space Administration, Ames
Research Center. x + 219 + 21 p. Sept. Illust. No index. 28
cm. Technical Report. NASA CR-177647, A-94130. Govt.
Doc. No.: NAS 1.26:177647. [10 ref]
• Summary: A study of simple processing equipment for the
foods to be used by NASA in closed ecological life support
systems (CELSS) on a space station under micro-/zerogravity conditions. Most nutrient requirements can be met
by four crops, which were studied: Soybeans, wheat, white
potatoes, and sweet potatoes.
The section titled Soyfoods (p. 171-96) has the
following contents: Introduction (composition of dried
soybeans, best foods for CELSS, processing equipment),
soymilk, tofu, okara, tempeh, edamame (immature green
soybeans), soy sprouts, processing by extrusion/expelling
(oil), expeller pressed soy oil, whole fat soy flour, soymilk
beverages, tofu-based meat replacers, tempe-based meat
replacers, soy yogurt (fermented), frozen desserts, textured
soy flour, extrusion impact on functional properties, materials
balance. The production of wheat gluten from wheat, and the
biomass culture of mushrooms are also discussed (p. 160).
Tables and figures show: (T7) Soyfoods–Composition
and nutrient content (based on USDA Handbook No. 8-16,
full page). (F78) Chart of modern soyfoods, divided into:
Soya-based dairy alternatives and Soya-based prepared
foods. (F79) Four methods of soymilk production:
Traditional, Cornell, Illinois, ProSoya. (F80) Modified
ProSoya system with pressure plate and centrifugal basket
for okara removal. (F81) Flow chart for regular tofu
production. (F82) Flow chart for tempeh production. (F83)
Flow chart for soybean processing by extrusion/expelling.
(F84) Flow chart for soymilk yogurt. (F85) Flow chart
for soymilk ice cream. (F86) Processing soybeans for
primary soyfood products with extruder. Address: Food
and AgroSystems, Inc., 1289 Mandarin Dr., Sunnyvale,
California 94087.

9254. Soyatech, Inc. 1994. Soya Bluebook ‘94. Bar Harbor,
Maine: Soyatech. 272 p. Sept. Comprehensive index.
Advertiser index. 28 cm.
• Summary: This is the first issue of the Bluebook to have
fold-out dividers with tabs at the start of each section–a
useful addition. On the cover is a large tan / yellow color
soybean, with hilum showing clearly, against a blue
background.
The large and excellent section titled “Soya statistics”
(p. 212-40) has the following contents. All are tables unless
indicated by (G) for graphs: Soybean production–Area
planted / harvested and yield. U.S. soybean planting and
harvesting dates. U.S. soybean acreage, yield and production.
U.S. soybean planted acreage by state (1970-1993). U.S.
soybean harvested acreage by state. U.S. soybean yield by
state. U.S. soybean production by state. Argentine soybean
area, yield and production by province. Brazilian soybean
area, yield and production by state. Canadian soybean
production. Canadian soybean production and utilization.
World soybean production by major countries and all others
(G). Share of world soybean production by major countries
and all others (G). Total world soybean production (G).
1990/91 world soybean production, forecast of market share
(G). World soybean production.
Soybeans and soybean products–Supply and disposition:
U.S. soybeans: Supply, disposition, acreage / yield and price.
U.S. soybean meal and oil: Supply and disposition. Soybean
usage in the U.S.: Crush and exports, 1925-1993 (G). U.S.
soybean exports as a percent of total usage, 1925-1993 (G).
Argentina soybeans & products: Supply and disposition,
1975-1995. Brazilian soybeans & products: Supply and
disposition, 1975-1995.
U.S. soybean prices, crop value, farm marketing: Prices
of U.S. soybeans: No. 1 yellow, by month, 1950-1994. Prices
of U.S. soybeans: Received by farmers, by month, 19501994. U.S. soybean price support operations, 1945-1993.
U.S. soybean crop value, total and major producing states,
1925-1993. U.S. farm marketings of soybean: Percent of
open market sales by month, 1983-1993.
Soybean processing and products: Value of U.S.
soybean products and crush margin (per bushel), 19501993. U.S. soybean meal: Prices paid by farmers, by month
and average, 1950-1994. U.S. soybean meal: Average
wholesale price, by month and average, 1950-1994. U.S.
soybean meal: Beginning stocks, production, exports and
domestic disappearance, by month, 1987-1994. Prices of
U.S. soybean oil, crude, Decatur (Illinois), by month, 19501994. U.S. oilseed cake and meals: Supply, disposition &
price, 1985-1993 (soybean, cottonseed, linseed, peanut,
sunflower). World major protein meals: Supply & utilization,
1989-1994 (soybean, cottonseed, rapeseed, sunflowerseed,
fish, peanut, copra, palm kernel). World major oilseeds:
Supply & utilization (production, exports, imports, crush,
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ending stocks), 1989-1994 (soybean, cottonseed, peanut,
sunflowerseed, rapeseed, copra, palm kernel). World major
vegetable and marine oils: Supply & utilization (production,
exports, imports, crush, ending stocks), 1989-1994 (soybean,
palm, sunflowerseed, rapeseed, cottonseed, peanut,
copra, coconut, olive, fish, palm kernel). U.S. soybean
oil utilization, various food vs. nonfood, 1960-1993. U.S.
soybean oil: Supply, disposition & price, 1960-1993. U.S.
edible fats and oils, supply and disappearance, 1986-1993.
Exports and imports: U.S. soybean exports by month.
Brazilian exports of soybeans and products to major
countries. U.S. soybean exports by port and country
of destination. U.S. exports: Soybeans by country of
destination. U.S. exports: Soybean oilseed cake and meal
by country of destination. U.S. exports: Soybean oil by
country of destination. U.S. exports: Soybean, cottonseed
and sunflowerseed oils by country of destination. Soybean
and product exports by major countries (soybean equivalent;
U.S., Brazil, Argentina), 1970-1993 (G). Share of world
soybean and product exports (U.S., Brazil, Argentina), 19701993 (G).
The section title “Soya glossary: Terms commonly
associated with soybeans products and processing” states
(p. 243): “Soy protein concentrate: Produced from defatted
flakes or flour by a process which immobilizes the protein
and removes soluble sugars, minerals, etc. Concentrate has
a protein content of 70%.” Note: This is the last issue of the
authoritative Bluebook that defines a soy protein concentrate
as containing 70% protein. Subsequent definitions require
only 65% protein. Address: 318 Main St., P.O. Box 84, Bar
Harbor, Maine 04609. Phone: 207/288-4969.
9255. Olson, Joan. 1994. Tofu in good taste. Ag Innovation
News (AURI–Agricultural Utilization Research Inst.,
Crookston, Minnesota) 3(4):11. Oct.
• Summary: Tofu and soymilk could soon have a milder
flavor. USDA’s Agricultural Research Service (ARS)
soybean breeders have bred out the “rancid” taste, yet the
new varieties still have acceptable yields, insect tolerance,
and resistance to pod shattering. But the tofu and soymilk
made from these soybeans is more yellow than usual, so the
scientists are working to identify and remove the chemical
causing the yellow color.
Letter from Joan Olson. 1994. Dec. 20. For details on
the new soybean contact Niels Nielsen, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-494-6076.
9256. Soybean Digest. 1994. United Soybean Board names
new CEO. Oct. p. 14.
• Summary: John Becherer, age 45 of Fowler, Indiana, will
be the new CEO effective Oct. 1. He succeeds David Thomas
who served as CEO from 1 Jan. 1992 until 31 March 1994.
The USB was authorized by Congress in the 1990 Farm
Bill. A USDA marketing order then created the National

Soybean Checkoff in July 1991. Bercherer says his initial
goal is to improve upon the relationship the currently exists
between USB, the American Soybean Association, and other
segments of the soybean industry.
9257. Gavett, Earle E. 1994. Re: Status of biofuels projects
in Europe. Letter to Kenlon Johannes, NBB, Nov. 7. 11 p.
Typed, with signature on letterhead.
• Summary: A letter plus two documents on many subjects:
(1) Bio-Diesel: Vegetable fuels energy source. Biography
of Gavett, former Director, Office of Energy, USDA (2 p.).
Paper (1991) titled “Alternative diesel fuel from oilseeds,”
by Gavett (8 p.). Address: Consultant to National Biodiesel
Board (NBB), 2608 Bowling Green Drive, Vienna, Virginia
22180.
9258. Bluebook Update (Bar Harbor, Maine). 1994. U.S.
projects record harvest: Bumper crops expected for many
oilseeds. 1(4):1, 4. Oct/Dec.
• Summary: The USDA predicts that U.S. soybean
production will be up 32% over last year. Soybeans yields
have increased dramatically, about 18% above the trend of
the past 20 years, in part because of a shift to narrower rows
and the use of improved soybean varieties.
9259. Havala, Suzanne. 1994. Update: USDA school
meals initiative for healthy children. Vegetarian Journal
(Baltimore, Maryland) 13(6):7-9. Nov/Dec.
• Summary: The new guidelines for school meals, the
first proposed by USDA in almost 50 years, aim to bring
these meals in line with the 1990 Dietary Guidelines for
Americans. One major proposed change will require schools
to limit the fat content of meals (averaged over a week) to
not more than 30% of calories, with not more than 10%
of fat as saturated fat. The current rigid meal patterns will
be replaced by more flexible “NuMenus” and “Assisted
NuMenus,” where meals will be valued by their total
nutritional composition. A test of the NuMenu system will
begin by 34 schools nationwide in school year 1994-95. The
old component system had a heavy emphasis on meat and
dairy products. The NuMenu system does not require that
meat be served in school meals, but whole (full-fat) milk
must be served.
Under the old system, soy protein could be used in
foods, but it couldn’t replace more than 30% of the meat
in meat products. Thus a soy & meat burger patty had to
contain 70% meat. The soy also had to be fortified with
iron, a requirement resulting from USDA research which
showed that soy inhibits the body’s ability to absorb iron.
USDA is now concerned that products consisting entirely
of soy protein (such as some meatless meatlike products)
might provide too much iron. So USDA decided to allow
unfortified soy protein to be used in unlimited amounts, but
fortified soy protein could still not make up more than 30%

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3166
of a product. Address: M.S., R.D.
9260. Baumel, C. Philip; Johnson, Lawrence; Greiner, Carol
A. eds. 1994. Identifying new industrial uses for soybean
protein. Iowa Agriculture and Home Economics Experiment
Station, Iowa State University, Special Report No. 95. 82 p.
No index. 28 cm.
• Summary: Contents: Executive summary. Industrial uses of
soy protein: A history, by Deland Myers. What soy proteins
can offer for industrial uses, by Khee C. Rhee. Work group
reports and recommendations: (1) Polymers group report, by
Lawrence Johnson; (2) Construction materials group report,
by James Patterson and Chris Schilling; (3) Other products
group report, by Deland Myers. Directory of participants.
History: “The major use of commercial soy protein
products today is in animal feeds. Before World War II, soy
protein was used in a variety of industrial products until
it was replaced by less expensive, superior-performing
petrochemicals. Some of these early products included:
plastics, wood adhesives, fire foams, paper coatings, and
water-based paints. There were some major problems in
the use of soy protein in these applications, including the
lack of water resistance, inconsistent protein quality, and
susceptibility to contamination. Today, only a very small
percentage of the protein is used for nonfood industrial
applications.” Address: Iowa State Univ., Ames, Iowa.
9261. Egerstrom, Lee. 1994. Make no small plans: A
cooperative revival for rural America. Rochester, Minnesota:
Lone Oak Press, Ltd. 294 p. Illust. Index. 23 cm. [200* +
242 footnotes]
• Summary: Journalist Egerstrom argues for a “new
generation” of farmer-owned cooperatives based on valueadded processing. A quotation on the rear cover by reviewer
Michael Boehlje of Purdue Univ. (Indiana) summarizes
it well: “Agriculture is changing from a way of life to a
business, and a business that manufactures food products
rather than raises commodities. Egerstrom has documented
this change... His fundamental theme, that farmers through
collective activities and specifically through cooperatives
can shape this transformation of the food system and rural
communities is not only interesting and enjoyable reading,
but should stimulate and challenge farm leaders to become
more pro-active in guiding and directing the industrialization
of agriculture.” An appendix (p. 245-48) lists 50 “New
Generation” cooperatives.
Contents: Foreword, by Bob Bergland (U.S. Secretary
of Agriculture, 1977-1981; Congressman from Minnesota
1971-1977). Preface. 1. Agrarian myths & the Northwest
culture. 2. Reviving the “good old days” after everything’s
changed. 3. Observing change. 4. The Netherlands
experience. 5. American experience. 6. Technology &
knowledge transfer. 7. The more things change. 8. The
need for a new approach to development. 9. Cooperatives:

The new wave movement for community development.
Afterword, by C.T. (Terry) Frederickson. Acknowledgments.
At the end of many chapters are “Notes,” for example
(p. 248-49) “The top ten basic questions you should ask
before you [a local or state government] approve or are
involved in an economic development project.” A good
project brings real, durable benefits to the community; it
must offer more than the single goal of creating jobs.
The title of this book is based on “Howard Cowden’s
business motto for building Farmland Industries
[headquartered in Kansas City, Missouri] into a modern
agribusiness and petroleum giant.” Engraved in the
cooperative’s boardroom wall, it reads: “Make no little plans;
they have not the power to stir men’s souls” (p. 10-11).
“Governments have lost both the legal authority to
intervene in farm markets and arbitrarily raise farm incomes
by raising prices, and the budgetary means to do so.
International trade agreements [e.g., WTO, NAFTA] ban the
former; political support and government budget priorities
limit the latter.” In Feb. 1994 U.S. Secretary of Agriculture
said: “I have seen the handwriting on the wall... U.S. budget
support for agriculture will continue to decline” (p. 11-12).
There is now bipartisan consensus on this key point.
The following (mostly soybean crushing cooperatives)
are mentioned or discussed: AGRI Industries, Inc. (p. 237).
Cenex (89-91, 128, 141-43, 138, 150, 173, 193, 219, 222,
234-36, 257). ConAgra Inc. (p. 129, 131, 133, 144). Dean
Foods (p. 131). Farmers Union Grain Terminal Association
(GTA) (p. 133, 170). Farmland Industries (13, 52, 115, 12830, 134, 136, 173, 229, 235, 258). Far-Mar-Co (p. 130).
Gold Kist, Inc. (p. 51, 134). Honeymead (p. 133-34). Land
O’Lakes (p. 115, 128, 130, 134, 138-40, 150, 154, 165, 169,
190, 219, 222, 235). Monsanto (p. 165).
Note 2. The title of this book is taken from a quotation
attributed to the great American city planner and architect
Daniel Burnham (1846-1912), who is quoted as saying:
“Make no little plans. They have no magic to stir men’s
blood and probably will not themselves be realized” (Moore
1921).
Note 2. Farmland Industries was the largest agricultural
cooperative in North America when it declared bankruptcy in
2002. Address: Maplewood, Minnesota.
9262. List of journals indexed in Agricola 1994. 1994.
Beltsville, Maryland: National Agricultural Library. 166 p.
28 cm. [1410 ref]
• Summary: Contents: Introduction. Titles added since
1992. Titles no longer indexed. List of journals indexed in
AGRICOLA in 1994. Abbreviated titles. Subject category
list. Journals abstracted in AGRICOLA. Address: Technical
Services Div., NAL, Beltsville, Maryland.
9263. Rogers, James A.; Nelson, Larry E. 1994. Mr. D.R.:
A biography of David R. Coker. Hartsville, South Carolina:
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Coker College Press. xiii + 361 p. Illust. Index. 24 cm. [755*
endnotes]
• Summary: An excellent, carefully researched and
documented biography of the man who founded Coker’s
Pedigreed Seed Co. in South Carolina. The book contains
extensive information about the seed company (see Index, p.
356) but we can find no information on its pioneering work
with soybeans.
Contents: Acknowledgments. Preface. Illustrations.
1. Family background and early years. 2. Plant-to-row
beginnings. 3. Multiple responsibilities. 4. Prosperity,
politics, and patriotism. 5. Wartime service [World War I]. 6.
Aftermath of war. 7. Boll weevil battle. 8. Champion of the
Rural South. 9. Business concerns, public issues, and civic
duties. 10. Prelude to the Great Depression. 11. Depths of
the Great Depression. 12. Modest recovery. 13. Concluding
years. Epilogue. Appendix. Notes.
David Robert Coker was born on 20 Nov. 1870, the
son of James Lide and Susan (Stout) Coker. His father
was a distinguished Confederate veteran and an creative
entrepreneur in Hartsville, South Carolina. David grew up in
the ferment of the emerging New South, where he developed
an “undying love of nature and a strong sense of obligation
and commitment to improving the quality of rural life.”
He attended the University of South Carolina, graduating
in 1891. In 1894 he married Jessie Ruth Richardson of
Timmonsville, South Carolina, and they had six children
before Jessie’s untimely death in 1913. In 1915 David
remarried to May Roper of Washington, DC; three children
were born to them.
This book contains considerable information about
George Wilds, who was the first soybean breeder at the
Coker Coker’s Pedigreed Seed Co., and one of the first
(or perhaps the first) private soybean breeder in the USA.
In 1908 David Coker hired George James Wilds (from
the University of South Carolina) to help him with plant
breeding. After joining the company, Wilds earned a master’s
degree in genetics at Cornell University (Ithaca, New York).
George’s wife was Ruth Lawton (daughter of J.J. Lawton),
and Ruth’s close friend, May Roper, became David Coker’s
second wife, after his first wife died. Wilds worked initially
as a breeder of small grains. David’s view of a prosperous
Southern economy was one that balanced cotton with other
crops, such as oats, corn, wheat, rye, peanuts, legumes, etc.
“Only in this way could Southern farmers release themselves
from being hopelessly tied to what he called the ‘chariot of
King Cotton.’” He also stressed the importance of planting
seed with a known and proven pedigree. By 1917 Pressly
Coker was in charge of plant breeding, assisted by George
Wilds in the breeding plots. Despite its pioneering work in
breeding cotton (mainly) and other crops, the seed company
made only modest profits from 1913 to 1921, and suffered
many years of heavy losses thereafter. In 1927 David Coker
considered Wilds to be “the most active and competent plant

breeder in the South” (p. 154). By 1932 the company was
doing experimental work with “sweet potatoes, soybeans,
and even kudzu” (p. 200).
On 28 Nov. 1938 David Coker died of a heart attack.
Secretary of Agriculture Henry A. Wallace declared,
“Agriculture has lost one of its great benefactors.” On
22 Oct. 1965 the U.S. Department of Interior designated
as a registered national historic landmark the original
experimental farm of Coker’s Pedigreed Seed Company at
Hartsville, South Carolina.
Note: Coker’s first named soybean variety was Coker’s
Black Beauty, created in 1931 by George Wilds by crossing
two other varieties. Address: 1. Historian, author, and former
editor of the Florence Morning News; 2. Prof. of History,
Francis Marion Univ.
9264. Sundquist, W. Burt. 1994. Soybean-related research
at the University of Minnesota: An overview of 20 years
(1973-1993). Minnesota Agricultural Experiment Station,
Miscellaneous Publication 81-1994. 18 p.
• Summary: This report was prepared at the request of the
Minnesota Soybean Council and Michael Martin, who at
the time was associate director of the Minnesota agricultural
experiment station. It shows the significant research activity
that has resulted from funding provided by the Council.
Contents: Executive summary: Major benefits of
Minnesota Agricultural Experiment Station soybean
research. Economic gains from the Minnesota soybean
sector. Introduction. Key objectives of soybean research of
the University of Minnesota. Major research initiatives for
soybean over the past 20 years: Production related research,
animal nutrition, animal performance and feed products,
human nutrition food products and food processing,
marketing and policy. Benefits from soybean research.
Growth of Minnesota soybean production sector. Appendix.
During this 20-year period the Minnesota Soybean
Research and Promotion Council has allocated almost
$4.9 million (or about $245,000 per year) to the Minnesota
Agricultural Experiment Station for research on soybean.
Address: Prof. Emeritus, Dep. of Agriculture and Applied
Economics, Univ. of Minnesota. Phone: 612-625-4210.
9265. Wilcox, James R. 1994. Soybean genetics and
breeding. In: Charles J. Arntzen and Ellen M. Ritter, eds.
1994. Encyclopedia of Agricultural Science. 4 vols. San
Diego: Academic Press. See vol. 4, p. 181-92. Illust. Index.
29 cm. [4 ref]
• Summary: Contents: Glossary: Cultivar, F1, F2, F3, etc.,
genotype, heritability, inbred line, linkage group, phenotype,
restriction fragment length polymorphism (RFLP),
transgenic plants.
Introduction. Qualitative genetics. Quantitative genetics:
Hertitability traits, interrelationships among traits. Sources
of genetic variability: U.S. soybean germplasm collection,
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cultivars and breeding lines, transgenic plants. Breeding
objectives for soybean: Seed yield, plant maturity, plant
height, lodging resistance, seed size (Typical seeds range
from 100 to 200 mg / seed. Very small seed, 80 to 100 mg, is
preferred for the production of natto. Large-seeded cultivars,
180 to 250 mg, have traditionally been preferred for
making tofu), seed oil content, seed protein content, disease
resistance, nematode resistance, insect resistance. Breeding
methods employed: Pedigree method, single-seed descent
(presently the most commonly used breeding method),
early generation testing, backcrossing, recurrent selection.
Performance testing of improved germplasm. Increase
and distribution of new cultivars: “Soybean cultivars
are maintained and distributed through seed certification
programs with four classes of seed to maintain cultivar purity
and identity”: (1) Breeder seed, produced and controlled by
the breeder. (2) Foundation seed, initially produced from
breeder seed. (3) Registered seed, produced from either
breeder or foundation seed. (4) Certified seed, produced from
registered seed.
Tables show: (1) Genes controlling traits of economic
importance in soybean. (2) Heritability estimates in
percentage for quantitatively inherited traits in progenies
from different soybean crosses. (3) Estimates of phenotypic
correlations of seed yields with other traits in progenies from
six soybean crosses.
Figures show: (1) Scatter plot–The inverse relationship
between seed protein and oil content in a cross between
two named parents. Address: USDA Agricultural Research
Service, Indiana.
9266. Shurtleff, William; Aoyagi, Akiko. comps. 1995.
Industrial utilization of soybeans (non-food, non-feed)–
Bibliography and sourcebook, A.D. 980 to 1994: Detailed
information on 2,538 published documents (extensively
annotated bibliography), 65 commercial industrial soy
products, 78 original interviews (many full text) and
overviews, 59 unpublished archival documents. Lafayette,
California: Soyfoods Center. 683 p. Subject/geographical
index. Author/company index. Language index. Printed 18
Dec. 1994. Published Jan. 1995. 28 cm. [2720 ref]
• Summary: “A revolution in soybean utilization has been
gaining momentum since the late 1980s in the United States.
It is described by phrases such as the ‘New Uses Movement,’
‘value-added soy products,’ or ‘industrial uses of soybeans.’
But few people alive today realize that this is the third–and
probably the biggest–wave of a revolution that has taken
place at least twice before. The first wave, which had no
name, lasted from 1909 until the end of World War I. The
second wave, called the farm Chemurgic Movement, began
in 1929 (at the start of the Great Depression), reached its
peak from 1936 to 1941, and subsided in the late 1940s after
World War II.
“Industrial utilization of soybeans refers to uses other

than for food and feed. The oil may be used, for example,
as an ingredient in printing inks, diesel fuels, paints, resins,
soaps, as a dust suppressant, etc. The protein may be used
to make adhesives, plastics, artificial wool, paper coatings/
sizings, fire fighting foams and a host of other products. Soy
oil has always been more widely used in industrial products
than soy protein.
“This is the most comprehensive book ever published
about industrial utilization of soybeans. It has been compiled,
one record at a time, over a period of 19 years, in an attempt
to document the history of this subject. Its scope includes all
known information about this subject, worldwide, from A.D.
980 to the present.
“This book is also the single most current and useful
source of information on this subject, since 81% of all
records contain a summary/abstract averaging 181 words in
length.”
“A Brief History of Industrial Utilization of Soybeans–
As early as 980 A.D. the Chinese were using soy oil, a
semi-drying oil, mixed with tung oil, for caulking boats.
It was widely burned as an illuminant in oil lamps to light
homes and temples, until the 1920s, when it was replaced
by kerosene. By the 1920s it was also widely used in China
to make soft soaps (that were known for their ability to give
a good lather in hard water), lacquers, paints, printing inks,
and waterproof cloths and umbrellas.
“By the 1500s, soybean cake began to be widely used
in China as a fertilizer, primarily as a source of nitrogen and
organic matter, but also for its content of phosphorus and
potassium.
“The earliest known reference to industrial uses
of soybeans in the West was in 1880, when Bryan, an
American, noted that soy oil could be used as a substitute for
linseed oil in paints, or be burned in lamps.
“The first use of the soybean for industrial purposes
in the western world began in about 1909, when the price
of linseed and cottonseed oils skyrocketed worldwide.
Soy oil began to be used in large quantities in soaps, and
experimentally in paints, first in England, then in the United
States. Henry A. Gardner of the Paint Manufacturers Assoc.
of the U.S. began extensive research on the use of soy oil to
partially replace linseed oil in paints and varnishes. By 1916
the main use of soy oil in America was in soaps, where it
replaced cottonseed oil. Manchuria also used large amounts
of soy oil in soaps.
“In 1909 Goessel, a German, developed and patented
the first rubber substitute from soy oil. In 1912 Beltzer, a
Frenchman, developed soy protein plastic, Sojalithe, which
he soon produced commercially on a large scale. In 1917
Satow, a Japanese, published the first of many articles from
that country on the use of soybean proteins to make plastics.
“The heyday of interest in industrial utilization of
soybeans took place in America during the 1930s and the
Great Depression, spurred largely by the work of Henry
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Ford, the farm Chemurgic Council (founded in 1935), the
Chemurgic movement, and the U.S. Regional Soybean
Industrial Products Laboratory (founded in 1936 at the
University of Illinois, Urbana). The goal was to make
industrial products from farm crops to help depressed
farmers. The soybean was one of the great success stories
of the Chemurgic movement. In 1933, the peak year
percentage-wise, a remarkable 70% of all soy oil in the
USA went into industrial, non-food uses–primarily paints
and varnishes, followed by soaps, linoleum, and oilcloth.
Large amounts of soy flour were made into plywood glue,
especially by the I.F. Laucks Co. In 1936, the peak year
for publications, some 59 publications on industrial uses
appeared. In 1935 the Glidden Co. in Chicago built the first
small plant for production of industrial grade soy protein
isolate, which the called ‘Alpha’ protein.
“Active work in this field accelerated during World War
II, when soybeans were used to make products that were
in short supply. In 1941, after imports of tropical oils from
Southeast Asia had been suddenly cut off by the Japanese
military, use of soy oil in industrial products skyrocketed to
its historical peak in absolute terms: 74.25 million lb. were
used that year. Of this, 56% was used in paint and varnish,
and 33% in soap. But by 1944 industrial uses of soy oil had
fallen to only 17 million lb.
“During the 1950s, a period of huge surpluses for most
U.S. farm crops (and forecasts of soybean surpluses... which
never materialized), research focused on industrial products
that could alleviate the surpluses. During the 1960s, as
surpluses disappeared, the concern for world hunger and
protein shortages grew, and petroleum came to dominate
industrial utilization, soybean research switched from
utilization to production.
“The mid-1980s in America saw a rebirth of interest
in research on soybean utilization, especially industrial
utilization. Foreign competition from Brazil and Argentina,
and huge surpluses of soy oil drove U.S. farmers, led by the
American Soybean Association, to develop new value-added
products for new markets.
“Statistics compiled by the U.S. Dept. of Commerce,
Bureau of Census, Industry Div. (Reprinted in Soya
Bluebook ‘94, p. 234) show that in the year beginning Oct.
1992 (the latest statistics available), the main industrial uses
of soy oil were in resins and plastics (95 million lb.), paint
and varnish, fatty acids and ‘other inedible’ (163 million
lb.). These nonfood uses totaled 296 million pounds in
1992/93, accounting for 2.5% of total U.S. domestic soy oil
utilization. Rapidly growing new uses included printing inks,
diesel fuels, and dust suppressants–to mention but a few.
“One of the shining examples of industrial uses of
soybean oil in the USA is in soy inks. In 1987 the oil from
9,000 bushels of soybeans went into soy inks, but by 1993
this figure had skyrocketed to 4,000,000 bushels–a 444fold increase in just 7 years! In 1994 about 10% of all U.S.

printing inks, about 44 million pounds, were made from soy
oil. About 90-95% of all daily newspapers used soy inks for
color and one-fourth of the estimated 50,000 commercial
printers regularly used it.” Address: Soyfoods Center, P.O.
Box 234, Lafayette, California 94549. Phone: 510-283-2991.
9267. Adamczyk, Denise. 1995. Farm-Bill veteran wins
secretary seat [Dan Glickman]. Soybean Digest. Feb. p. 16.
• Summary: President Clinton has named Dan Glickman to
serve as the next Secretary of Agriculture. During his 18-year
tenure as a U.S. representative from Kansas, he was involved
in drafting the last four farm bills.
9268. Focus on Farming (Moravia, New York). 1995. Cornell
graduate creates fellowship in food service. March 20.
• Summary: In Dec. 1994 Winston Lo, a Cornell graduate,
pledged to create the Vitasoy and Lo Fellowship in Food
Science at Cornell’s Agricultural Experiment Station in
Geneva, New York. The fellowship is an endowment, so each
year interest income from the fund will provide support for a
graduate student at Geneva in Food Science and Technology.
Lo received his master’s degree in 1967 from the Department
of Food Science and Technology at Geneva.
The first student to be supported by the fellowship,
Grace Feng, is doing research on soymilk in Terry Acree’s
lab. She will try to identify the flavors produced by soymilk
processing.
9269. March 30–Daniel R. Glickman (D), Kansas, becomes
U.S. Secretary of Agriculture under President Bill Clinton
(1993-2001) (Important event). 1995.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
9270. ALIN–Agricultural Libraries Information Notes
(Beltsville, Maryland). 1995. NAL merges with Agricultural
Research Service. 21(1-3):7-8. Jan/March.
9271. Anderson, Robert L.; Wolf, Walter J. 1995.
Compositional changes in trypsin inhibitors, phytic acid,
saponins and isoflavones related to soybean processing. J.
of Nutrition 125(3S):581S-588S. March. Supplement. First
International Symposium on the Role of Soy in Preventing
and Treating Chronic Disease. [57 ref]
• Summary: Contents: Introduction. Proteins. Trypsin
inhibitors. Phytic acid. Saponins. Isoflavones. Conclusions.
Address: Bipolymer Research, NCAUR, ARS/USDA,
Peoria, Illinois 61604.
9272. Azevedo, Chris; Gallagher, Paul. 1995. Trends in
Japan’s soybean market. Paper presented at a conference
titled “Producing Soybeans for the Soyfoods Market.” 8 p.
Held 2 March 1995 at Ames, Iowa. [6 ref]
• Summary: The pages and most tables in this report are
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unnumbered. One table shows per capita annual consumption
(in lbs) of soybeans in selected Pacific Rim countries in
1974, 1984, and 1994, as follows, in descending order of
pounds consumed per capita in 1994: Indonesia: 9.2, 14.0,
23.2. South Korea: 21.4, 18.8, 20.1. Japan 11.0, 15.3, 16.7.
North Korea: 11.8, 12.2, 11.2. Malaysia: 2.9, 5.2, 10.3.
China: 14.7, 13.0, 9.7. Thailand: 1.2, 3.9, 3.9. Philippines:
0.4, 0.5, 0.8. Sources: (1) USDA; (2) U.S. Bureau of the
Census, World Population Profile, 1994 and 1984; (3)
Statistical Yearbook, Statistical Office of the United Nations,
New York, NY.
Another table shows annual soybean consumption in
million metric tons in 1974, 1984, and 1994, as follows,
in descending order of amount consumed in 1994: China:
5.237, 6.193, 5.350. Indonesia: 0.546, 1.072, 2.105. Japan:
0.716, 0.830, 0.950. South Korea: 0.328, 0.358, 0.410. North
Korea: 0.083, 0.109, 0.117. Thailand: 0.023, 0.092, 0.105.
Malaysia: 0.015, 0.036, 0.090. Philippines: 0.007, 0.013,
0.025. Source: USDA.
A final table shows the amount of soybeans used (in
thousand metric tons) in Japan, by product and total, each
year from 1978 to 1993, as follows: Use of soybeans for tofu
rose from 486 in 1978 to a peak of 531 in 1984, falling to
492 in 1993. Use for natto rose from 71 in 1978 to a peak of
109 in 1993. Use for miso rose from 182 in 1978 to a peak
of 185 in 1980, falling to 173 in 1993. The total rose from
750 in 1978 to a peak of 927 in 1992, falling to 920 in 1993.
Address: Iowa State Univ. Phone: 515-294-0160.
9273. Campbell, John. 1995. Attachment “A”: History of
AGP involvement in soy methyl esters. Omaha, Nebraska:
AGP. p. 8-9. March. 28 cm.
• Summary: 1992 early–”AGP [Ag Processing Inc a
cooperative] donates 750 gallons of soyoil to the Missouri
Soybean Association for the first large scale test of soy
methyl esters ($1,500). Testing was done on vehicles
operated by the St. Louis Airport Authority. Interchem, N.A.
conducts the transesterification in Kansas City.
1992 April–”Discussions begin with Interchem and
Procter and Gamble about long term business arrangements.
Procter discourages AGP but wants any glycerine we might
produce.
1992 Dec. 28–Note: AgP is listed as a supporter of the
National SoyDiesel Development Board (NSDB) in the
latter’s newsletter.
“AGP enters into an information sharing agreement
with Interchem ($40,000) to review our relationship. (No
subsequent agreements were signed.)
1993 Sept. 18–”State Soybean Associations form the
National SoyDiesel Development Board (NSDB) which
was subsequently [12-13 Sept. 1994] renamed the National
Biodiesel Board (NBB). Since formation of the Board, State
Associations and the United Soybean Board (USB) have
expended over $9 million in farmer dollars for research and

promotion of biodiesel. John Campbell is a NBB Board
Member.
1992 Oct.–”AGP decides to pursue a plant construction
grant through the USDA Alternative Agriculture Research
and Commercialization (AARC) program.
1993 March–”Campbell gives biodiesel presentation to
National Oilseed Processors [Association, NOPA] Board.
1993 May–”AGP drafts biodiesel tax incentive
legislation for Federal effort.”
1993 June–”AGP does not receive AARC plant
construction grant but does receive $36,000 for a global
production technology search. AGP contracts with C.F.
Nofsinger to conduct the global study. AGP contribution was
$26,307.”
1993 July–”AGP sponsors biodiesel powered buses for
the American Soybean Association (ASA) meeting ($3,500).
1993 Nov.–”AGP proposes legislative and regulatory
strategy to the National Biodiesel Board, American Soybean
Association and State Soybean Associations.”
1993 Nov.–”American Trucking Association proposes a
heavy duty truck fleet demonstration with AGP.”
“Procter & Gamble raises soy methyl ester prices $0.08/
lb and begins shutdown of Kansas City plant. AGP marketed
about 10 million pounds of salad oil annually to the Kansas
City plant.”
1994 Feb. 28–Note: Affiliates and associate members of
the National SoyDiesel Development Board (NSDB) include
John Campbell of AGP. Only the qualified state soybean
boards (who collected soybean checkoff funds) were allowed
to be full members at that time.
1994 Aug.–”AGP proposes an Agreement in Principle to
Midwest Biofuels (a subsidiary of Interchem N.A.). Midwest
did not respond. Agreement withdrawn in September.”
1994 Oct.–”AGP enters into consulting agreement with
Ag Environmental Products (AEP Inc.) for $10,000 per
month. Expenses for the contract through Feb. 1995 have
been $47,000.”
1994 Nov.–AGP receives $85,000 grant to conduct
a heavy duty truck fleet demonstration for the American
Trucking Association (subcontractor to the U.S. Department
of Energy).”
1994 Nov.–”AGP receives $15,000 grant from the
Iowa Soybean Association to help with the Heavy Duty
Demonstration.”
1994 Nov.–”AGP is offered supply from Calgene
Chemical for up to 7 million pounds at $0.115/lb processing
charge” [on soybean oil produced by AGP].
1995 Jan.–”Calgene management change results in
offered supply dropping to 2 million pounds at processing
charges as high as $0.15/lb.
“Total cash expenses (not including staff time and
travel): $118,707.
“Total cash income (grants): $136,000.” Note: The two
lines above seem to imply that AGP’s strategy and generosity
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actually resulted in a net income of $17,300 over these three
years.
Letter (e-mail) from John Campbell to William Shurtleff
of Soyinfo Center–in response to questions. 2007. July 12.
John was hired by AGP in Nov. 1991. Before that time, he
had served as Undersecretary for International Affairs and
Commodity Programs, under Clayton K. Yeutter during
the first two Years of the Bush (Sr.) Administration and
also under Edward Madigan when he became secretary of
Agriculture in March 1991, after Yeutter resigned to become
chairman of the Republican National Committee (RNC).
John’s initial title was Assistant Vice President of
Corporate and Member Relations–approximately. John did
not step into Bill Lester’s job when Bill retired; rather he
ended up reporting to Group Vice President Joe Meyer when
AGP got involved with ethanol and biodiesel. John’s title
eventually changed to Vice President for Industrial Products
and Government Affairs. In short, AGP split member and
government relations and created a new “Industrial Products
Division.” John wrote this chronology at the request of Joe
Meyer as an attachment to a proprietary document justifying
AGP’s investment in a new biodiesel plant.
John Campbell is not the same person as John R.
Campbell, who was dean of the College of Agriculture,
University of Illinois, and an early leader in the New Uses
Movement. Address: [AGP, Omaha, Nebraska].
9274. Dwyer, Johanna. 1995. Overview: Dietary approaches
for reducing cardiovascular disease risks. J. of Nutrition
125(3S):656S-665S. March. Supplement. First International
Symposium on the Role of Soy in Preventing and Treating
Chronic Disease. [96 ref]
• Summary: Contents: Dietary and nutritional factors
reducing coronary artery disease risk: Blood cholesterol and
risk, factors associated with risk (total fat, trans fatty acids,
polyunsaturated fatty acids, monounsaturated fatty acids),
dietary cholesterol, dietary fiber, dietary lacks associated
with homocysteinemia (antioxidants, alcohol, coffee,
flavonoids, soy isoflavones), weight control and serum lipids.
Dietary and nutrition-related factors reducing blood pressure
risk: Exercise, weight control, salt, alcohol, fat, physical
activity, other dietary factors associated with blood pressure
lowering. Current strategies for reducing cardiovascular
disease: Year 2000 goals, National Cholesterol Education
Program, National High Blood Pressure Education Program.
Popularizing dietary approaches. Principles to consider in
crafting dietary measures. Address: Frances Stern Nutrition
Center, New England Medical Center Hospital, Tufts Univ.
Schools of Medicine and Nutrition, and USDA Human
Nutrition Research Center on Aging at Tufts Univ. Boston,
Massachusetts 02111.
9275. List, G.R.; Mounts, T.L.; Orthoefer, F.; Neff, W.E.
1995. Margarine and shortening oils by interesterification of

liquid and trisaturated triglycerides. J. of the American Oil
Chemists’ Society 72(3):379-82. March. [14 ref]
• Summary: “Interesterification is an old process whereby
fats and oils can be randomized to improve plasticity,
crystal habit or functional properties (1-3; earliest Goings
1967). Indeed the patent literature contains many references
to the preparation of margarine and shortening oils by
interesterification of a wide variety of naturally occurring and
hydrogenated products (4-6). Nevertheless, hydrogenation
remains the technology of choice for commercial production
of margarines and shortening products.” Address: Food
Quality Safety Research, NCAUR, ARS, USDA, Peoria,
Illinois, 61604.
9276. Lusas, Edmund W.; Riaz, Mian N. 1995. Soy protein
products: Processing and use. J. of Nutrition 125(3S):573S580S. March. Supplement. First International Symposium on
the Role of Soy in Preventing and Treating Chronic Disease.
[24 ref]
• Summary: Contents: Introduction. Full-fat flours and grits
(incl. enzyme-active flours). White flake products: White
flakes, flours, grits, refatted and lecithinated products, soy
protein concentrates, soy protein isolates, enzyme-modified
isolated proteins. Dried soyfoods. Mixtures of soy and other
proteins. Compositions of soy food proteins. Importance and
alteration of functional properties. Food protein ingredients
applications: Meats, other applications. Address: Food
Protein Research and Development Center, Texas A&M
Univ., College Station, TX 77843-2476.
9277. Wong, William W.; Hachey, D.L.; Clarke, L.L.;
Zhang, Shide. 1995. Cholesterol synthesis and absorption
by 2H2O and 18O-cholesterol and hypocholesterolemic effect
of soy protein. J. of Nutrition 125(3S):612S-618S. March.
Supplement. First International Symposium on the Role of
Soy in Preventing and Treating Chronic Disease. [21 ref]
• Summary: Two stable isotope tracers were used to estimate
the rates of cholesterol synthesis. The percent reduction
in plasma cholesterol levels was found to be greater when
men with elevated cholesterol levels were placed on a soy
protein diet rather than on an animal protein diet. Address:
USDA/ARS Children’s Nutritional Research Center, Dep.
of Pediatrics, Baylor College of Medicine, Houston, Texas
77030.
9278. Register (Lawrenceburg, Indiana). 1995. Soy prolongs
produce shelf life. April 6.
• Summary: The USDA in Winter Haven, Florida, with
the help of funds from the national soybean checkoff, has
developed a soy-based coating to prolong the shelf-life
of lightly processed produce. The edible coating, which
contains soy protein (or soy oil, or both), adheres better
to the wet surfaces of peeled and sliced produce, adds
nutritional value to the produce, and is biodegradable and
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environmentally safe. The new freshness seal works best
on peeled and cored pineapples, sliced mushrooms, and
packaged ready-to-eat salads, said researcher Elizabeth
Baldwin. EcoScience, a Florida-based company, is
commercializing the new coatings.
9279. Leah, Rickard. 1995. Brand scorecard: Price hikes,
baby boom nurture formula sales. Advertising Age 66(15):27.
April 10.
• Summary: This overview of the infant formula market in
the USA discusses the major manufacturers of infant formula
(* = lactose-free, soy-based). A table, titled “Modified milk”
shows the top ten brands, their rank in 1994 and 1995, dollar
sales to date (for the 52 weeks ended 14 Jan. 1995) and
percentage change from 1994, and their market share in 1995
and 1994. For each company the dairy-based product is listed
first, and has at least twice the market share as the non-dairy
product.
Abbott Laboratories/Ross Labs–Sturgis: Similac 36.6%,
Isomil* 14.9%.
Bristol-Myers Squibb Co./Mead Johnson Nutritionals:
Enfamil 18.5%, Prosobee* 6.3%, Nutramigen 2.1%.
Wyeth-Ayerst/Wyeth Nutritionals: SMA 7.2%. Nursoy*
3.3%. Nestle Carnation Food Service Co.: Goodstart 3.1%,
Follow-up* 2.2%.
Gerber 2.4%.
Total sales of these ten brands in 1994 were $2,565.8
million. Sales of only the soy-based formulas were: Isomil
$382.2 million. Prosobee $160.9 million. Nursoy $85.7
million. Carnation Follow-Up $57.2 million. Sales of these
four soy brands total $687.00 million, account for 26.8% of
total sales.
The two largest companies control almost 80% of the
total U.S. market. The WIC program accounts for about
one-third of these total sales. (Note: WIC is the Special
Supplemental Nutrition Program for Women, Infants and
Children. It is administered by the USDA’s Food and
Consumer Services (FCS)). Many states join into groups to
request WIC bids. Fluctuation in market share thus depends
greatly on a company winning or losing WIC bids. In 1994
the U.S. infant formula market was worth $2.6 billion. The
top six baby formula brands are not advertised directly to the
consumer, but marketed through physicians and hospitals.
Note: Wyeth-Ayerst left the U.S. market in 1996.
9280. Tidewater Agricultural Research and Extension
Center, Information Series. 1995. Soybean research in
Virginia–1994. No. 359. 14 p. April. (Virginia Polytechnic
Inst. and State Univ. with Virginia State Univ.).
• Summary: Contents: Part I: Breeding/genotype evaluation:
1. Breeding soybean varieties adapted to Virginia, by G.R.
Buss. 2. Breeding soybeans for specialty soyfoods markets,
by G.R. Buss and P. Chen. 3. Screening soybean varieties
for resistance to soybean mosaic virus, by G.R. Buss and P.

Chen. 4. Field evaluation of varieties for reaction to ‘Essex
Disease,’ by G.R. Buss. 5. Evaluation of vegetable-type
soybeans for corn earworm resistance, by M. Kraemer and
M. Rangappa. 6. The association among nutrient content,
anti-nutritional factors and green pod yield and size of
soybean, by T. Mebrahtu, A. Mohamed, and A. Elmi. 7.
Protein accumulation in vegetable-type soybean seed during
development, by A. Mohamed, T. Mebrahtu, and A. Elmi.
8. Evaluation of unique soybean germplasm lines to reduce
yield loss by deer browsing, by P.F. Reese, Jr. and G.R. Buss.
Part II: Cultural practices. 9. Early planted early
maturing soybean production systems, by P.R. Reese, Jr.
10. Evaluation of foliar methanol applications to enhance
soybean yields, by P.F. Reese, Jr., and H.L. Bhardwaj. 11.
Yield response of Hutcheson soybean to selected plant
growth regulators, by E.G. Sagaral, et al.
Part III: Insect and weed control. 3 papers. Address:
Virginia.
9281. Effland, Anne B.W. 1995. “New Riches from the Soil”:
The chemurgic ideas of Wheeler McMillen. Agricultural
History 69(2):288-97. Spring. [22 footnotes]
• Summary: The Spring Symposium at which this paper was
presented was held in Little Rock, Arkansas. “Following a
1935 conference at Dearborn, Michigan, underwritten by
Henry Ford, the National Farm Chemurgic Council was
formed to continue and expand the work of the conference,
primarily through public information campaigns, regular
conferences and publications, and identification of promising
research projects.” Address: Historian, Economic Research
Service, USDA.
9282. Taylor, Owen. 1995. Soybeans move onto the
superhighway: StratSoy information system will tap new
knowledge sources. Soybean Digest. May/June. p. 22.
• Summary: StratSoy is the foundation for a soybean specific
information network. Partially funded by the United Soybean
Board (USB), it is used as a communications tool by soybean
organizations, researchers, and eventually growers. Sally
Thompson, a University of Illinois ag economist, is directing
StratSoy development. Alan Puzey, a past chairman of USB
(United Soybean Board), who now serves on the Illinois
checkoff board, is actively interested in StratSoy.
The central element of StratSoy is an Internet-based
electronic communication and information system first
used by American state and national soybean organizations.
State offices in Illinois, Iowa and Indiana were linked
through Stratsoy with USB and ASA (American Soybean
Association) offices. Other state offices are being added.
The system, developed by the University of Illinois and
Texas A&M, already includes links to USDA databases and
extension and university computers in nine states. The results
of all research funded by USB will be available through
StratSoy–probably within 9-12 months. StratSoy started in
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the fall of 1994 with a seed grant from the Illinois soybean
board. USB has since committed $450,000 to cover the cost
of Internet connections for participating groups; additional
grants will probably be made to enhance the system.
Anyone can reach StratSoy now with a connection to
the World Wide Web of the Internet. Stratsoy’s Web URL is:
http://stratsoy.ag.uiuc.edu/stratsoy.html.
9283. Wright, David E. 1995. Agricultural editors Wheeler
McMillen and Clifford V. Gregory and the Farm Chemurgic
movement. Agricultural History 69(2):272-87. Spring. [25
footnotes]
• Summary: Begins with an excellent overview of the six
critical milestones in the development of the farm chemurgic
movement: (1) 1926–The founding of the idea in the form of
two publications, by Wheeler McMillen and William Hale.
(2) 1933–New industrial solutions to the “farm problem”
become a key element in Franklin Roosevelt’s new farm
program. The key idea is “power alcohol.” But federal
legislation favoring power alcohol is stalled by powerful
opposition from the petroleum and automotive industries.
(3) 1934-35–Francis Patrick Garvan’s wealthy Chemical
Foundation adopted chemurgy as an independent research
and development program. Then in May 1935 Garvan and
Henry Ford sponsored the first Dearborn Conference on
Agriculture, Industry, and Science followed by the creation
of the National Farm Chemurgic Council. (4) 1936-37–
Garvan decides to launch a research and demonstration
project for power alcohol at Atchison, Kansas. Soon they
were selling “Agrol” at some one thousand service stations
in 17-18 states. (5) 1937-38–Francis Patrick Garvan died
in Nov. 1937 and Charles Holmes Herty died in July 1938.
The Chemical Foundation’s income began to diminish
rapidly, and with increasing opposition from the petroleum
industry, the power alcohol demonstration project in Kansas
collapsed. “It was in this dispiriting atmosphere that Wheeler
McMillen succeeded Garvan as the president of the National
Farm Chemurgic Council.” (6) 1941–During and after World
War II, chemurgy underwent major changes. Through the
Regional Laboratories, the USDA “had adopted a substantial
portion of the chemurgists’ research agenda. In November
1946, when he published New Riches from the Soil: The
Progress of Chemurgy, McMillen surveyed a chemurgic
program that was already well established in the nation’s
agricultural infrastructure.”
Wright then examines in detail the central roles played
in the chemurgic movement by these two agricultural
editors, McMillen and Gregory. Address: Dep. of Resource
Development, Michigan State Univ.
9284. Smith, Michelle Edwards. 1995. United Soybean
Board has voted to give the Soyfoods Association $50,000
for Soyfoods Month (Interview). SoyaScan Notes. Aug. 7.
Conducted by William Shurtleff of Soyfoods Center.

• Summary: The Soyfoods Association of American (SAA)
submitted a proposal to the American Soybean Association
in mid-May of this year, and the funding was approved in
early August. Mike Rohan of ASA is Michelle’s contact on
this project; she also talks with Rhonda Richards. The funds
will become available in about October. The project has to
go to the USDA in Washington, DC, for final approval, but
this is a mere formality–they never turn down projects which
have been approved. Michelle put together the proposal for a
Soyfoods Month with help from several people in SAA and
from Catherine Dematio of OTA (Organic Trade Association,
formerly OFPANA) about their retailer kit. Michelle is now
working with a few people in SAA to put together a retailer
kit, which will consist of some point of purchase materials,
some shelf talkers, aprons, T-shirts, a banner, etc. There
will also be some news releases as part of Soyfoods Month.
Address: Executive Director, Soyfoods Assoc. Phone: 510935-9764.
9285. Poppe, George. 1995. Current prices and types of
soy protein products (Interview). SoyaScan Notes. Aug. 9.
Conducted by Walter J. Wolf of NRRC, Peoria, Illinois.
• Summary: Edible soy protein isolates 130-135 cents/lb.
Industrial soy protein isolates 100 cents/lb. Edible casein 225
cents/lb (price quoted in current issue of Chemical Marketing
Report).
Types of industrial isolates available: (1) Unhydrolyzed,
high viscosity. Not used much. (2) Hydrolyzed, lower
viscosity. Used extensively. (3) Hydrolyzed, chemically
modified. Reacted with phthalic anhydride or other
anhydrides. ADM has a new product available. It is ‘more
hydrolyzed and chemically modified and gives brighter
coatings.’ It apparently is used for coatings used on six pack
cartons for beer and Coke, etc.
“The main use of industrial soy isolates is in paper
coating. Soy flour isolates are no longer used in the plywood
industry. That application has been completely displaced by
phenolic resins, etc. Some isolate is also being used to glue
the laminated paper cones used by the textile industry for
winding of yarns.” Address: Archer Daniels Midland Co.,
Decatur, Illinois. Phone: (217) 424-2471.
9286. Johnson, Duane. 1995. Growing green vegetable
soybeans in Colorado (Interview). SoyaScan Notes. Aug. 11.
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: Dr. Johnson has been growing green vegetable
soybeans in Colorado since May 1991. The initial research
was funded by the agricultural experiment station, and a
paragraph on this work appeared in the annual report for that
year. Nothing about this work has appeared in other official
publications since all subsequent research has all been
privately funded [by Seedex Inc.], and the source of funding
asked that they not publish it. But he does have reports with
results that he can send out. All of his research is conducted
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based on Japanese standards. If he uses a mechanical
harvester, it results in a 30% loss (by Japanese standards) just
from bruised and broken pods. He feels that one obstacle for
U.S. consumers is the high price, due to hand harvesting, but
this is not a problem for Japanese consumers. Duane’s group
can deliver 1 pound bags to Los Angeles, California, for
about $1.50/lb.
The green vegetable soybeans grown in Colorado are
quite sweet, which is considered good; Brix readings (that
measure sweetness) are 10½ to 12. Duane believes these
soybeans are an excellent food and alternative snack. Some
American company has got to market the crop seriously.
Duane knows about the Minnesota crop, but he believes
that they are not using a true edamamé soybean. They are
using a tofu-type soybean that has some edamamé qualities.
He and coworkers have tried the Minnesota product and
they feel the flavors is not nearly as good as theirs. He is
growing true Japanese varieties, but the varietal names are
confidential. All of his edamamé are grown under irrigation.
He plants May 22 and harvests Aug. 10, which is 75 days–so
it doesn’t require much money or time. Address: Dep. of
Soil and Crop Sciences, PC118, Colorado State Univ., Fort
Collins, CO 80523. Phone: 303-491-6438.
9287. Stoner, Allan; White, George. 1995. Do any early
records survive concerning soybeans sent by USDA for trials
in foreign countries (Interview). SoyaScan Notes. Aug. 25.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Detailed records of seed and plant introductions
to the USA were started in 1898 by the Section of Foreign
Seed and Plant Introduction. As early as 1904-06, the USDA
sent soybeans to Cuba to be tested there. At the time, they
must have kept records of what varieties were sent where to
whom. Dr. Stoner thinks these records have probably been
discarded. Dr. White also doubts that these very old records
still exist. At one time, when making a move to smaller
quarters, he had to discard many old USDA records. Ask
Maryanne Loftis, who was Dr. White’s assistant (Phone:
301-504-5020), to look at the early fiche records and see
how far back they go. Address: 1. PhD, Head, National
Germplasm Resources Lab., Beltsville, Maryland; 2. USDA/
ARS, Davis, California. Phone: 1. 301-504-6235; 2. 916752-6504.
9288. Bajankova, Blanka. 1995. The Fourth U.S./Central and
Eastern European Agricultural Library Roundtable: Nitra,
Slovak Republic, Sept. 26-30, 1994. ALIN–Agricultural
Libraries Information Notes (Beltsville, Maryland) 21(78):1-12. July/Aug.
• Summary: Contains details (including contact person &
photo, address, phone, and fax numbers) about at least one
major agricultural library in each of the following Eastern
European countries: Albania, Belarus, Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, Romania,

Slovenia, Slovak Republic, Croatia, and USA.
The theme of the roundtable: “Providing and
disseminating agriculture information by means of electronic
data processing.” The fifth Roundtable, which will be held
on 11-16 Sept. 1995 in Prague, Czech Republic, “will
focus on introducing agricultural librarians and information
specialists in Central and Eastern Europe to the Internet and
how to use this important new tool to expand and improve
library service. Within the global agricultural information
community, the Internet is profoundly affecting the way
in which information is accessed, disseminated, and
used. In particular, Internet technology has the potential
of overcoming information isolation endemic to rural
communities and revitalizing rural areas through electronic
conductivity to business, social, health, and other sectors.”
A group photo shows each participant. Address:
ISTIA, National AGRIS/CARIS Centre, Bratislava [Slovak
Republic] (currently at FAO UN, D.L. Memorial Library,
Rome, Italy).
9289. Soya Bluebook Plus. 1995-1997. Serial/periodical. Bar
Harbor, Maine: Soyatech, Inc. Peter Golbitz, publisher and
editor. Frequency: Annual.
• Summary: Preceded by Soya Bluebook. A directory and
information book for the soybean processing and production
industries. One of the most valuable sources of worldwide
information on soybeans. The first issue (shipped Sept.
1995) is titled “Soya Bluebook Plus: the annual directory
of the world oilseed industry.” Crops featured on the front
cover are “soya, corn, cottonseed, palm, canola, rapeseed,
and sunflower.” Contents (most sections are marked with
a fold-out tab): Organizations and government agencies:
White pages, yellow pages. Oilseed product processors
and marketers. Equipment supplies and services. Oilseed
statistics. Oilseed reference: Oilseed glossary, standards and
specifications, oilseed technical charts and tables. Indexes:
Comprehensive index, advertiser index.
Concerning the year: The edition published in mid1994 was titled ‘94 Soya Bluebook. The edition published
in mid-1995 was titled ‘95-96 Soya Bluebook. The edition
published in Sept. 1996 (the 50th edition) was titled ‘97
Soya Bluebook. The change was made to give the company
extra time (16 months) to market the latest edition before the
next year arrived. Address: 318 Main St., P.O. Box 84, Bar
Harbor, Maine 04609. Phone: 207-288-4969.
9290. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. NBB encourages Forest Service to consider biodiesel.
Sept. p. 3.
• Summary: “National Biodiesel Board officials are working
with the U.S. Forest Service to give biodiesel serious
consideration as a viable alternative for the service’s 10year plan.” NBB president Jim Gay submitted comments
last month, showing how biodiesel naturally fits in with the
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Forest Service’s long-term objectives; as part of the proposed
National Forest System Land and Resource Management
Plan, it could improve the environment, while also enhancing
national energy security, creating rural and urban economic
development opportunities, and increasing sale of domestic
agricultural commodities.
9291. Campbell, John. 1995. Corporate corner: U.S. soybean
crop projected to be third largest in history. ASA Today (St.
Louis, Missouri) 1(10):6. Sept.
• Summary: The USDA projected on Aug. 11 that the 1995
U.S. soybean crop would be 2.246 billion bushels. The only
two larger crops were the 2.558 billion bushels harvested
in 1994 and the 2.26 billion bushels harvested in 1979. The
projected yield would also be the third highest in history
after the 41.9 bu/acre record set in 1994 and the 1982 yield
of 37.6 bu/acre.
Nevertheless the current U.S. demand will exceed the
1995 crop by nearly 150 million bushels; thus 4 million
more acres will need to be planted. Coincidentally there
are 4.1 million acres of land previously devoted to soybean
production now in the Conservation Reserve Program (CRP).
“Bringing this land back into production would mean more
income for American farmers, workers, agribusiness, and
others in rural America.”
“Rapid growth of U.S. pork and poultry exports has
contributed greatly to record domestic soybean meal demand.
The U.S. will have to substantially increase its soybean
production if it is to participate in supplying the world’s
burgeoning demand for meat, poultry, milk, and eggs... Much
of the land currently enrolled in the Conservation Reserve
Program could be returned to production of soybeans
and other crops. Of the 36.4 million acres [of all crops]
enrolled in the CRP, it is believed that at least half can be
farmed sustainably if returned to production.” Address:
Vice President, Corporate & Government Relations, Ag
Processing Inc.
9292. Hayes, Keri. 1995. Seeds sown for organic agriculture:
New regulations and farmer concerns support market
development. Bluebook Update (Bar Harbor, Maine) 2(3):3.
July/Sept.
• Summary: Organic standards, being developed by
the USDA and the United Nations’ Codex Alimentarius
Committee may well lay the foundation for what could be
huge increases in organically grown farm crops–including
soybeans. Dennis Strayer, general manager of Strayer
Seed Farms in Hudson, Iowa, has seen his sales of organic
soybeans take off during the last two years, increasing from
10% of his total soybean sales to almost 30% at present.
Strayer notes that although farmers have more work to do
in the fields and much more paperwork, the increase in
profits is worth it. SK Food International of Wahpeton, North
Dakota has been supplying organic soybeans to customers

worldwide for almost 10 years.
9293. Lusas, Edmund W.; Rhee, Khee Choon. 1995. Soy
protein processing and utilization. In: D.R. Erickson, ed.
1995. Practical Handbook of Soybean Processing and
Utilization. Champaign, Illinois: American Oil Chemists’
Society Press; St. Louis, Missouri: United Soybean Board.
viii + 584 p. See p. 117-60. Chap. 8. [96 ref]
• Summary: Contents: Introduction and definitions: Types
of products, history, analysis, handling of soybeans and soy
protein products. Full-fat soy flours and grits: Enzyme-active
soy flours, toasted full-fat soy flours and grits, extruderprepared full-fat soy flours. Extracted flake products:
White flakes, defatted soy flours and grits, refatted or
lecithinated soy flours, soy protein concentrates (aqueous
alcohol process, acid leaching process, hot-water leaching
process, product characteristics). Soy protein isolates (pH
extraction-precipitation, separation by molecular weight,
membrane processing, aqueous extraction processing,
separation of intact protein bodies, enzyme-modified protein
isolates, whipping proteins–3 types). Dietary fiber products:
Soy cotyledon fiber, soy hulls. Texturized products: Spun
and fiber-type products, extruder-texturized products.
Applications of soy food proteins: Functionality, selection of
soy protein preparations, meat applications (processed meats,
restructured meats, pumped meats, extruder-texturized
soy proteins), baking applications, dairy and beverage
applications. Other soy products: Dried soy milks and tofus,
nut-like soybean products (incl. soybean butter [sic, soynut
butter]).
Figures: 8.1–Effect of atmospheric steaming on trypsin
inhibitor activity and protein efficiency ratios of soybean
meal fed to rats. 8.2–Relationship of urease activity to
trypsin inhibitor. 8.3–Relationship of urease activity to
Nitrogen Solubility Index. 8.4–Cross-section of interruptedflight extruder used for production of toasted full-fat soy
flour. 8.5–Flow diagram for making extrusion-cooked full-fat
soy flour. 8.6–Dry extruder used for preparation of infant
and child foods in developing countries. 8.7–Flow diagram
for manufacture of full-fat and defatted soy flours. 8.8–Mill
and air classifier system for commercial grinding of defatted
soy flour. 8.9–Classifier mill system for commercial grinding
of defatted soy flakes. 8.10–Flow diagram of soy protein
concentrate production by aqueous alcohol extraction.
8.11–Extractability of proteins in defatted soybean meal
as a function of pH. 8.12–Flow diagram for commercial
preparation of soybean protein isolates. 8.13–Effects of
pH on solubility of protein and phytate in defatted flour.
8.14–Susceptibility of 7S and 11S soy protein tractions of
pH precipitate from solutions at low ionic strength (0.03M).
8.15–Simplified flow diagram for soybean protein isolation
with UF and RO membranes. 8.16–Simplified flow diagram
of the aqueous extraction process applied to soybeans. 8.17–
Effects of pH on nitrogen solubility, 0.5% pepsin hydrolysis
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of 10% soybean flake slurry at 38ºC. 8.18–Preparation
of enzyme-modified whipping proteins, via soy isolate
intermediate process. 8.19–Preparation of enzyme-modified
whipping proteins by direct hydrolysis of soy flakes. 8.20–
Single-screw extruder used for making full-fat flours and
texturized soy flours and concentrates. 8.21–Flow sheet of
process for making texturized vegetable food protein.
Tables: 8.1–Typical compositions (%) of soy protein
products (defatted flours and grits, protein concentrates,
proteins isolates). 8.2–Carbohydrate constituents of dehulled
defatted soybean flakes. 8.3–Processing and nutritional
parameters of heat-treated soy flours. 8.4–Applications
of defatted soy products in foods. 8.5–Approximate
composition of soy protein concentrates made by three
extraction processes. 8.6–Amino acid composition of soy
protein concentrates, soy solubles, and soy flours. 8.7–
Vitamin and mineral fortification requirements for USDAFNS child feeding programs. (Note: FNS is USDA’s Food &
Nutrition Service). 8.8–Functional properties supplied by soy
proteins. 8.9–Bakery applications of various soy proteins.
8.10–Composition of dried low-fat and full-fat soy milk and
tofu sold domestically. Address: Food Protein Research and
Development Center, Texas A&M Univ. System, College
Station, Texas.
9294. Lusas, Edmund W.; Rhee, Khee Choon. 1995. Soy
protein processing and utilization: Dietary fiber products
(Document part). In: D.R. Erickson, ed. 1995. Practical
Handbook of Soybean Processing and Utilization.
Champaign, Illinois: American Oil Chemists’ Society Press;
St. Louis, Missouri: United Soybean Board. viii + 584 p. See
p. 147-48. Chap. 8. [96 ref]
• Summary: Two types of edible fiber coproducts are
produced during soybean processing: Soy cotyledon fiber
and soy hulls.
Soy cotyledon fiber, produced during the manufacture
of soy protein isolates, is the insoluble portion separated
by centrifugation. These solids are similar to the okara
produced during the manufacture of soymilk or tofu, but
they differ in three ways: (1) They do not contain hulls; (2)
They have been defatted; and (3) They have been treated
during processing with mild alkali. The soy cotyledon fiber
is processed, dried, and sold as dietary fiber. Manufacturer’s
specifications for one domestic product include: “Dietary
fiber: 75% on a moisture-free basis (65% noncellulosic
polysaccharides and 10% cellulosic). Moisture: 12%. Fat:
0.2% (PE). Ash: 4.5% (as is).”
Soy hulls are used mainly in animal feeds, but a small
quantity is cleaned, finely ground, and sterilized for use
as a source of dietary fiber in breads. Specifications for
one domestic product include: “Total dietary fiber: 92%.
Moisture: 3.5%. Fat: 0.5%. Protein: 1.5%. Ash: 2.5%.
Caloric content: 0.1 Kcal/gm. Water absorption: 350-400%
[i.e. 1 gram of ground hulls will absorb 3.5 to 4 grams of

water]. pH 6.57–7.5.” The sieve analysis: 91% will pass
through U.S. No 200: 7% will be left on U.S. No. 200 and
2% will be left on U.S. No. 140. Address: Food Protein
Research and Development Center, Texas A&M Univ.
System, College Station, Texas.
9295. Soyatech, Inc. 1995. Soya Bluebook Plus ‘95-’96. Bar
Harbor, Maine: Soyatech. 292 p. Sept. Comprehensive index.
Advertiser index. 28 cm.
• Summary: The Soya Bluebook has a new title–and a
new subtitle: “The annual directory of the world oilseed
industry.” The Forward [sic, Foreword] states: “We began
this expansion by covering the oilseeds in which the majority
of our readers indicated an interest.” Six stylized color
symbols on the cover (against a blue background) show that
these are soya, corn, cottonseed, palm, canola / rapeseed, and
sunflower.
The section formerly titled “Processors and marketers
of soybeans and soybean products” has been replaced by
“Processors and marketers of oilseeds and oilseed products,”
with the following contents: White pages: Complete oilseed
product index, companies listed by canola / rapeseed
product, companies listed by corn product, companies listed
by cottonseed product, companies listed by palm product,
companies listed by soya product, and companies listed
by sunflower product. Catalog pages: Oilseed product
specification sheets. Yellow pages: Complete company
listing by country.
In addition: “Soya statistics” has been replaced by
“Oilseed statistics.” There are now 17 pages of soya
statistics, compared with 27 pages last year–so the expansion
has come at a cost to those interested solely or mainly in
soybeans.
In the Oilseed Glossary, this edition of the Bluebook
contains a new definition of “Soy protein concentrate”
(p. 261): It “must contain not less than 65% protein on a
moisture-free basis, AAFCO, 1995.” Note: All previous
Bluebooks (which had a definition) said that concentrate had
a protein content of 70%. AAFCO stands for “Association of
American Feed Control Officials.” The standard definition
of soy protein concentrate (at least in the USA) up to this
time was that it contained 70% protein on a dry-weight basis.
Address: 318 Main St., P.O. Box 84, Bar Harbor, Maine
04609. Phone: 207/288-4969.
9296. Vegetarian Times. 1995. Frankensquash comes alive.
Sept. p. 18.
• Summary: Companies in the lead of genetic engineering on
crop plants are Calgene, Monsanto, and Upjohn. Monsanto
has developed a genetically engineered soybean, designed
to control weeds, that has already won USDA and FDA
approval. EPA approval is pending before it can enter the
marketplace.
The yellow crookneck squash has been genetically
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engineered by the Asgrow Seed Co. (a division of Upjohn
Co.) to resist two viral diseases. It may well become the
first genetically engineered whole food to enter the market
without a label. (The FlavrSavr tomato was voluntarily
labeled by its developer, Calgene).
Critics (environmentalists) worry about the crop’s
impact on other plants. If the squash breeds with its wild
relatives, the hybrid could destroy the natural relatives, or
create a new breed of virus-resistant weeds powerful enough
to destroy food crops.
9297. Ohio Soybean Council. 1995. Request for proposals
to identify opportunities to improve soybean oil in food
applications. Columbus, Ohio. 4 p. Oct. 10. Unpublished
manuscript. Plus cover letter.
• Summary: Contents: Introduction. Problem statement.
Scope of work. Content of proposal package. Selection
process.
“Introduction: The Ohio Soybean Council (OSC) is
the qualified Ohio soybean board authorized by the United
Soybean Board (USB) and the United States Department
of Agriculture (USDA) to administer the national soybean
checkoff. The 15 member producer board was incorporated
in January 1990, and OSC is charged with improving the
profitability of Ohio soybean producers.
“OSC concentrates its funding in six areas–research
to find new uses, research to reduce production costs,
promotion activities to increase domestic soybean markets,
promotion activities to increase international soybean
markets, communication programs for soybean producers,
and information programs for industrial users of soybeans.
OSC program funding is driven by its strategic plan. One
program area deemed important is research to find expanded
and improved uses for soybean oil in food applications.”
The stability of canola oil, particularly to oxidation, is
greater than that of soybean oil. Even though the price of
canola oil is 2 to 4 cents per pound (12-15%) higher than
that of soybean oil, canola continues to increase its market
share at the expense of soybean oil. Address: P.O. Box 479,
Columbus, Ohio 43216-0479. Phone: 614-249-2492.
9298. Sinclair, James B. 1995. From the Director’s desk.
NSRL Bulletin (National Soybean Research Laboratory,
Urbana, Illinois) 2(3):7. Oct.
• Summary: The College of Agriculture at the University
of Illinois has been renamed the College of Agricultural,
Consumer, and Environmental Sciences. The change,
which took effect on August 21, culminated more than
two years of efforts to reshape the college to better meet
the changing research, teaching, and outreach needs of the
future. The college was also organized into a number of new
departments.
The NSRL office will continue to report to Associate
Dean Don Holt, who serves as director of the new Office

of Research. The Office of Research will carry out most of
the same functions as the former Agricultural Experiment
Station.
9299. United Soybean Board. 1995. Introducing the soya-mid: How soybeans fit into the eating plan described in
the USDA’s Food Guide Pyramid (Brochure). Chesterfield,
Missouri: USB. 6 p. 29 cm.
• Summary: This food pyramid emphasizes dairy products
(the “Milk, Yogurt and Cheese Group”) and meats (the
“Meat, Fish, Poultry, Dry Beans, Eggs & Nuts Group”), plus
products made with soybean oil. “Right now you’re probably
eating a ½ cup’s worth of soybeans every day without even
realizing it.”
“Plant foods in the Meat Group, such as beans, peas,
lentils and nuts, provide protein, but this protein is not
‘complete.’ Animal protein is ‘complete,’ that is, it contains
all of the eight amino acids required for proper nutrition.
Plant proteins–with the exception of soybeans–need to be
combined with grains or animal proteins to provide all the
eight amino acids. Soybeans and soybean products, such
as tofu and soybean flours, are one of the few plant protein
sources that contain complete protein.
Soybeans belong to “The Pod Squad–legumes,” which
are not easily classified into one food group. “The soybean is
something of a nutritional superstar, even among members of
the Pod Squad... New medical research suggests that certain
non-nutritive components in soybeans may work to reduce
the risk of cancer. Many foods that come from soybeans
are derived from the various components of the bean... Soy
protein is extracted from the bean to be used in a host of
manufactured foods form surimi to pancake mixes. Foods
derived from whole soybeans, such as tofu and tempeh, are
used as a primary protein source in many Asian countries.
Tofu is also a good source of calcium in Asian diets where
milk and milk products are seldom consumed. In fact, a Food
Guide Pyramid in China or Japan would see tofu playing a
major role in the third tier of the diagram.
“’Think Soybeans’–Whether you’re spreading soybean
margarine on your pancakes fortified with soybean flour,
or experimenting with tofu in your stir-fry, remember that
soybeans are a versatile food that can play an important role
in your personal food guide pyramid.”
An excellent illustration shows a whole soybean, divided
like a pie chart into its major macronutrients. Address: P.O.
Box 419200, St. Louis, Missouri 63141-9200.
9300. Bovard, James. 1995. Dole, Gingrich and the big
ethanol boondoggle. Wall Street Journal. Nov. 2. p. A18, col.
3. Editorial page.
• Summary: Federal ethanol policy has long been driven
by one company–Archer Daniels Midland. Ethanol is made
by distilling corn into alcohol. It can also be mixed with
gasoline to make gasohol, “a fourth rate fuel and federal
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and state subsidy magnet. Ethanol subsidies cost the federal
government $770 million a year in direct revenue losses.
Ethanol producers have received a de facto subsidy of
roughly $10 billion since 1980. Senator Robert Dole is
known in Washington, DC, as “Senator Ethanol,” but Colin
Powell recently labeled ethanol a prime example of corporate
welfare. Ethanol is first and foremost a farm welfare
program, which inflates corn prices by about 22 cents a
bushel.
“Ethanol also penalizes soybean farmers, who receive
scant federal subsidies, because corn byproducts from
ethanol production compete directly with soybeans.” Based
on 1986 USDA estimates, the ethanol program currently
depresses soybean prices by 12 cents a bushel–a loss of $300
million to soybean farmers on their 1994 harvest.
A 1986 USDA report concluded: “Consumers would
be much better off if they burned straight gasoline in their
automobiles and paid a direct cash subsidy to farmers in the
amount that net farm income would be increased by ethanol
production.”
Ethanol has long been hyped as part of a national
strategy of energy independence. But it routinely requires
more energy to produce than it generates as a vehicle fuel.
Moreover, since ethanol contains only about two-thirds
as much fuel energy as gasoline, it guarantees worse gas
mileage–leading drivers to buy more gasoline.
Supporters now tout ethanol as a substance which
promotes clean air. But 1978 EPA and Department of
Energy tests showed “substantial increases in evaporative
hydrocarbon emissions” in cars using gasohol.
ADM produces roughly 60% of America’s ethanol, and
roughly $32 million (4.0%) of ADM’s fiscal 1995 profits of
$796 million came from ethanol. Last month Republican Bill
Archer, chairman of the House Ways and Means Committee,
sought to reduce and cap ethanol subsidies. However House
Speaker Newt Gingrich loudly intervened and forbid any
limit on ethanol handouts–thus making a mockery of his
fervent promises to slash wasteful federal spending. “(Rep.
Gingrich’s political [fund raising] organization, GOPAC, has
received more than $70,000 from ADM’s chairman, Dwayne
Andreas.)
“The ethanol issue could win Iowa for Sen. Dole–and
cost him much of the rest of the nation. He has received
more than $80,000 from Dwayne Andreas’s family and ADM
since 1980, and is increasingly perceived as Mr. Andreas’
prize lapdog.”
9301. Pillow, Patricia. 1995. USDA produces a database on
the phytoestrogen content of individual foods; it is available
on the Internet (Interview). SoyaScan Notes. Nov. 8.
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: This database can be found at http://www.
ARS-GRIN.GOV. Sometimes known as the Duke database.
Maintained by Genome Informatics Group, it gives the

phytochemical content of many plants, and for each major
part of each plant. For comments, contact Dr. James Duke.
Note: GRIN stands for “Germplasm Resources Information
Network.” For more current and accurate values concerning
isoflavones in soy, see the database www.NAL.USDA.gov/
FNIC/FoodComp /Data/Isoflav/Isolfav.html. Address: M.D.
Anderson Cancer Center, Dep. of Epidemiology–Box 189,
1515 Holcombe Boulevard, Houston, Texas 77030. Phone:
713-792-0807.
9302. Bernard, R.L.; St. Martin, S.K.; Wilcox, J.R.; Morgan,
P.I. 1995. Strain index for the uniform soybean tests:
Northern states, 1939 to 1990. USDA Technical Bulletin No.
1846. iv + 143 p. Nov.
• Summary: Contents: Acknowledgments. Description of
tests and indices. Number of entries per test. Number of test
locations. Prefixes used in strain designations and number
of entries. Index of experimental strains in the 1939 to
1990 Northern Uniform Tests. Index of named varieties in
the 1939 to 1990 Northern Uniform Tests. Identification of
parent strains not in Northern Uniform Tests: Experimental
parent strains from public institutions, parent strains with
designations derived from variety names, parent strains from
other countries, parent strains from private seed companies.
Index to information on the development and release
of varieties. Public varieties arranged by experimental
designations. Address: 1. Prof. emeritus, Univ. of Illinois,
Dep. of Agronomy, Urbana, Illinois; 2. Prof., Ohio State
Univ., Dep. of Agronomy, Columbus, Ohio.
9303. Bluebook Update (Bar Harbor, Maine). 1995.
Soyatech puts oilseeds on-line. 2(4):1. Oct/Dec.
• Summary: Soyatech, Inc. has a new World Wide Web site
on the Internet, located at http://www.acadia.net/soyatech.
Initially it will include a condensed version of the Soya
Bluebook, an oilseeds glossary, an archive of Bluebook
Update articles, and links to other sites with information on
oilseeds such as updated USDA data.
For more information or to have your web site linked to
the Soyatech page, visit the web site on-line or call 207-2884969, or e-mail data@soyatech.acadia.net.
9304. Minnesota Soybean Research & Promotion Council.
1995. Investing checkoff dollars: 9/1/95–8/31/96 (Leaflet).
North Mankato, Minnesota. 4 panels each side. Each panel:
22 x 9 cm. Nov.
• Summary: Contents: A message about the national soybean
checkoff, by Donald Nickel, chair. Research. International
promotion. Producer communication. Industry relations.
Consumer information and promotion. A look ahead. Future
goals. The history of the checkoff.
“Minnesota has had a soybean checkoff program since
1973.
“The national soybean checkoff program, however, was

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3179
not created until 1990 when Congress passed the Soybean
Promotion Research and Consumer Information Act. The
purpose of this act was to generate funding for soybean
research, marketing, producer communication, consumer
information, administrative and promotion programs.
“Producers across the nation began contributing one half
of one percent of the net value of a bushel of soybeans on
September 1, 1991.
“According to federal law, half of the funds ‘checked
off’ remain in the state in which they are collected and
are administered by that state’s soybean producers. The
other half is invested in programs of national scope and is
administered by soybean producers who make up the United
Soybean Board (USB).
“The United Soybean Board is made up of 63 soybean
producers from all soybean producing states. They are
nominated by the state Qualified State Soybean Board
(which in Minnesota is the MSR&PC) and are appointed by
the Secretary of Agriculture to serve three-year terms. Their
mission is to create an environment in which U.S. soybean
producers can maximize profits. Three Minnesotans serve
on the USB–Doug Magnus from Slayton, Joan Nagel from
Winnebago, and Russ Roe from LeRoy.” Address: 360 Pierce
Ave., Suite 110, North Mankato, Minnesota 56003. Phone:
507-388-1635.
9305. Richardson, Ralph M.; Adams, C.C.; DeVille, K.C.;
Penn, J.E.; Kraenzle, C.A. 1995. Farmer cooperative
statistics, 1994. USDA Rural Business/Cooperative Service,
RBS Service Report No. 49. vi + 44 p. Nov. 28 cm.
• Summary: The Cooperative Marketing Act of 1926
authorized the federal government to acquire, analyze, and
disseminate statistics about farmer cooperatives.
Contents: Highlights. 1. Definition of a farmer
cooperative: Classification of cooperatives, organizational
membership structures. 2. 1995 statistics: Number of
cooperatives (4,174), memberships, cooperative size,
business volume, net income, balance sheet, selected
financial ratios. 3. Cooperative trends, 1985-94: Number of
cooperatives, memberships, employees, business volume, net
income, balance sheet. 4. Other service cooperatives: Farm
credit system, rural telephone cooperatives, rural electric
cooperatives, rural credit unions, dairy herd improvement
associations.
Contains 19 tables, 13 figures (mostly graphs and pie
charts), and 10 Appendix figures.
USDA’s “Cooperative Services (CS) considers four
major criteria in identifying an organization as a farmer
cooperative: (1) Membership is limited to persons producing
agricultural and aquacultural products and to associations
of such producers; (2) cooperative members are limited to
one vote despite the amount of stock or membership capital
owned, or the cooperative does not pay dividends on stock or
membership capital in excess of 8 percent a year, or the legal

rate in the State, whichever is higher; (3) business conducted
with nonmembers may not exceed the value of business with
members; and (4) the cooperative operates for the mutual
interest of members by providing benefits on the basis of
patronage.
Cooperatives are doing well. Record net income of
$1.96 billion was up 44.5% from the $1.36 billion reported
in 1993. A pie chart titled “Relative importance of farm
products marketed by cooperatives, 1994” (fig. 4, p. 8)
shows that dairy products have the largest share (32.8%)
of the $65.5 billion sales, while grains and oilseeds are in
second place (26.8%). A graph titled “Cooperatives’ sales of
selected commodities” (Fig. 10, p. 17) shows that sales of
grains and oilseeds have risen steadily from $10 billion in
1987 to about $17.5 billion in 1994. No statistics are given
for individual cooperatives. Address: Statistics and Technical
Services Staff, Cooperative Services, Rural Economic and
Community Development, USDA.
9306. USDA National Agricultural Library. 1995. National
Agricultural Library electronic access (Leaflet). Beltsville,
Maryland. 4 panels each side. Each panel: 22 x 9 cm.
• Summary: Printed with black ink on pink paper NAL has
Internet access on the World Wide Web: Homepage is at
nal.usda.gov. Reference services are available by telephone
or E-mail. NAL also has 10 subject specific information
centers that provide customized services to the agricultural
community and others. These are: 1. Agricultural Trade
and Marketing Information Center (ATMIC). 2. Alternative
Farming Systems Information Center (AFSIC). 3. Animal
Welfare Information Center (AWIC). 4. Aquaculture
Information Center (AIC). 5. Biotechnology Information
Center (BIC). 6. Food and Nutrition Information Center
(FNIC). 7. Plant Genome Database and Information Center
(PGDIC). 8. Rural Information Center (RIC). 9. Technology
Transfer Information Center (TTIC). 10. Water Quality
Information Center (WQIC).
Also at NAL: Document delivery service. Special
collections unit. Agricultural Genome Information Server.
Agricultural Network Information Center. Agricultural
Library Forum. ISIS and AGRICOLA. Address: Beltsville,
Maryland.
9307. USDA Office of Communications. 1995. Glickman
names members to Soybean Promotion Board (News
release). Washington, DC. 1 p. Dec. 7.
• Summary: “Secretary of Agriculture Dan Glickman today
announced 10 reappointments and 12 new appointments
to the United Soybean Board. All will serve 3-year terms
beginning December 1995.” The names and states of the
23 people are given. “Authorized by the 1990 Soybean
Promotion, Research and Consumer Information Act, the
Board has 59 members. Secretary Glickman selected the
appointees from producers nominated by qualified state
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boards. USDA’s Agricultural Marketing Service... monitors
board operations.
“USDA news releases and media advisories are
available on the Internet. Either the access the USDA Home
Page on the World Wide Web at http://www.usda.gov or
go directly to gopher://gopher.usda.gov.” Address: News
Distribution. Room 506-A, Washington, DC 20250.
9308. Jacobsen, Barry J. 1995. Third National IPM
Symposium/Workshop: Second announcement (Brochure).
Washington, DC: USDA. 4 p. 28 cm.
• Summary: This symposium will be held on 27 Feb. to 1
March 1996 in Washington, DC, at the Sheraton-Washington
Hotel. Gives a detailed, tentative program. Address: USDA
IPM Coordinator, Ag Box 2220, Washington, DC 202502220.
9309. Kentucky Soybean Board Newsletter. 1995. Lithuania:
A faithful customer. 1(6):2. Nov/Dec.
• Summary: During the summer of 1995 Lithuania
purchased 45,000 tonnes (metric tons) of high-protein
soybean meal (SBM) from the USA. This is the third year
in a row that the former Soviet republic has used the U.S.
government’s PL 480 program to import our product.
“However it was touch and go in 1993 until the American
Soybean Association (ASA) helped the Lithuanian feed
and poultry industries convince the Lithuanian government
that they needed to import the meal. To inspire goodwill
and keep the client’s interest, the ASA offered a series of
technical assistance activities (funded with the checkoff and
USDA money). In 1994, not only did the Lithuanians spend
their whole $10 million loan on U.S. SBM, they accepted
the offer of an additional $5 million loan and increased
their purchases to 63,000 tonnes. The Lithuanians’ 1995
commitment to purchase was also accompanied by ASA
promises of technical assistance.”
9310. Avery, Dennis T. 1995. Saving the planet with
pesticides and plastic: The environmental triumph of highyield farming. Indianapolis, Indiana: Hudson Institute. x +
432 p. Illust. Index. 23 cm. [200+* ref]
• Summary: Contents: Acknowledgments. Preface (which
begins: “If one listens to the latest pronouncements of a
number of prominent environmentalists, things seem to be
dire indeed. According to them, the world is running out
of food, land, trees, soil, fresh water, and just about any
other resource one might think important”). Introduction
(which begins: “I never meant to write this book. I had been
writing another book, about the critical importance of trade
liberalization for American agriculture. Suddenly I realized
this one was more important”). 1. Saving lives and wildlife.
2. Wildlife and acres not plowed. 3. There is no upward
population spiral. 4. Preventing cancer with pesticides. 5.
Children, farmers, and pesticides. 6. The empty threat of

DDT. 7. Do the rat tests mean anything. 8. There is lots less
hunger than we’ve been told. 9. Organic farming can’t save
the environment. 10. Who has a soil crisis. 11. Is high-yield
farming sustainable. 12. Seeds of success. 13. Drink up, the
water’s fine. 14. If we stop wasting water. 15. Sustaining
our water quality. 16. More people and more trees: Saving
forests with technology. 17. Can we rescue the rain
forests? 18. Saving the planet with plastic. 19. Conserving
with cows. 20. Farming’s radical middle ground. 21. The
environmental need for free farm trade. 22. New incentives
for bad regulation. 23. Who are these people? (environmental
purists, the Greens, fans of big government, power seekers,
the rich and the near-rich, those who fear chemicals, organic
farmers, population-phobes, those who superimpose myths
on history, the worriers, the guilt-ridden, true believers
lacking something to believe in).
Note: This book tells the other side of the story–the side
that environmentalists overlook. Nevertheless, it is full of
half-truths and deliberate deception. One good example is
Chapter 3, “There is no upward population spiral.” Avery
correctly points out that rates of population growth have
been decreasing; they peaked at about 2.1% in 1970. This
is definitely good news. But he deliberately fails to mention
that the absolute number of people added to the population of
the Earth increases by about 77 million each year, so that the
population of our planet increases by about one United States
full of people (300 million) every four years. How much
longer can this go on? It is unsustainable!
Each chapter starts with (1) Mythmakers say–then
several quotations. (2) Reality says–then several opposing
quotations.
Note 1. This book may be, in part, a response to the
growing concern that pesticides and plastics contain hormone
disrupters that are potentially damaging to human health.
The soybean is mentioned only on p. 121 in a context
that is unclear. First he notes that Dr. Paul Waggoner, a
distinguished scientist at the Connecticut Agricultural
Experiment Station, is the latest to confirm the world’s huge
“carrying capacity.” His study, titled How Much Land Can
Ten Billion People Spare for Nature, was published by the
Council for Agricultural Science and Technology (CAST).
“Waggoner concludes that the current globe’s cropland
could produce a vegetarian diet for 10 billion people right
now, and with current yield levels (if we converted the
land that is currently in pasture for draft animals to crops
instead [a Huge “if”]). Waggoner further concludes that if we
continue to pursue new research and technology, we might
be able to feed 10 billion people in 2050 at affordable prices
with less cropland than we need today.
“From the Encyclopedia Britannica: ‘SOYBEAN:
Surely one of the most depressing statements ever made
is that the world could support a population of 16,000
million people [16 billion in U.S. numbers] if everyone ate
soybeans instead of meat. An acre of these beans can keep a
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moderately active man alive (but not necessarily contented)
for 2200 days, which the same acre could keep him for only
75 days if he lived on beef. The soybean is the richest natural
vegetable food known to man–and one of the dullest.’”
The passage above clearly appears to be a quotation
from the Encyclopedia Britannica. Yet the tone and wording
does not seem to match that of this highly respected,
venerable publication. Since Avery does not cite the edition
of the Encyclopedia from which he quoted, we decided to
look for the quotation. We found it (on Google Books) in The
Cook’s Encyclopedia, by Tom Stobart (1981, p. 457).
About the author: Dennis T. Avery (born 24 Oct. 1936)
“grew up on a Michigan dairy farm and studied agricultural
economics at Michigan State University and the University
of Wisconsin. He holds awards for outstanding performance
from three different government agencies and was awarded
the National Intelligence Medal of Achievement in 1983.
“Mr. Avery served for nearly a decade (1980-88) as
senior agricultural analyst for the U.S. Department of State,
where he was responsible for assessing the foreign-policy
implications of food and farming developments worldwide.”
In 1995 Avery was a Senior Fellow at the Hudson
Institute and director of the Hudson’s Center for Global Food
Issues.
The Hudson Institute is an American, conservative,
non-profit think tank founded in 1961, in Croton-on-Hudson,
New York, by futurist, military strategist, and systems
theorist Herman Kahn and his colleagues at the RAND
Corporation. It moved to Indianapolis, Indiana, in 1984 and
to Washington, DC, in 2004. Address: Senior Fellow, Hudson
Inst., Indianapolis, Indiana.
9311. Beversdorf, W.D.; Buzzell, R.I.; Ablett, G.R.; Voldeng,
H.D. 1995. Soybean. In: A.E. Slinkard and Douglas R.
Knott, eds. 1995. Harvest of Gold: The History of Field Crop
Breeding in Canada. Saskatoon, Saskatchewan: University
Extension Press, Univ. of Saskatchewan. ix + 367 p. See p.
153-66. Chap. 13. [14 ref]
• Summary: An outstanding history of soybean breeding
and production in Canada. Contents: Introduction. Evolution
of the soybean crop in Canada. Early breeding efforts. The
emergence of soybean as a significant Canadian crop (194070). The modern soybean breeding era [1970 on]. Current
breeding objectives and methods.
Before 1930, soybeans were “grown primarily for
annual forage production when traditional forage crops failed
to survive Ontario winters.” The appearance of two shortlived soybean crushing facilities in southwestern Ontario [at
Milton in about 1930 and Chatham by April 1933] aided the
transition of soybeans from a fodder crop to a grain legume
crop.
“Evolution of Canada’s soybean crop since 1949 reflects
the expertise of soybean producers, dramatic improvement
in production technology, improved and earlier maturing

cultivars, improved domestic processing capacity and
significant export market development.”
“Soybean in Canada was born in the vision of C.A.
Zavitz, arguably a man 50 years ahead of his time. Zavitz,
who was head of the Field Crop Department of the Ontario
Agricultural College (OAC) meticulously evaluated and
selected soybean introductions for both fodder and grain
production for 30 years (Zavitz 1927).”
“In 1893, Zavitz planted the first Canadian soybean
crop, probably as a replacement for a field pea that failed to
establish that year.” Over the years, “Zavitz and two of his
colleagues W.J. Squirrel and A.E. Whiteside, evaluated about
100 soybean introductions from the Orient [East Asia] via
the United States and Japan for forage and grain production
(Zavitz 1927).”
Early soybean breeding in Canada (before 1920)
primarily involved the meticulous separation and selection
of pure lines from heterogeneous seed introductions. “For
example, Zavitz selected and evaluated 34 lines from nearly
10,000 plants from the Habaro cultivar obtained from the”
USDA in 1909 (Zavitz 1927).
In 1923 A.E. Matthews and F.W. Dimmock of the
Central Experimental Farm (CEF [part of the Dominion
Experimental Farms]) conducted a soybean trial at the
Harrow Research Station (HRS). “Dimmock continued
soybean testing at Harrow until 1929, when Casper Owen
took over (Ward 1978).”
The pioneering work of Zavitz (OAC), Dimmock (CEF)
and Owen (HRS) to identify and develop soybean varieties
adapted to southern Canada created “a base of soybean
germplasm and technical knowledge that would support
evolution of the soybean crop during and after” World War
II.
During and after the war, the main soybean breeders
in Canada were C.W. Owen at HRS and F. Dimmock at
CEF. Varieties released after 1940 were mainly the result of
pollinations among earlier selections from plant introduction
and of pedigree selection procedures (Bernard et al. 1988).
The rapid growth in Canadian soybean production
in mid-1940s can be attributed to: A large growth in the
demand for oil and protein during the war, the appearance of
Victory Mills Ltd. in Toronto, improved varieties, promotion
and extension efforts by Ivan M. Roberts (of the Field
Husbandry Dept. of OAC in 1948 but agronomist for Victory
Mills by 1953), and improved inoculant produced by the
Microbiology Dept. of OAC. From the 1940s until the late
1970s nearly all of Canada’s soybeans were produced in
five southwestern Ontario counties: Elgin, Essex (incl. Pelee
Island in the middle of Lake Erie; a southernmost point in
Canada), Kent, Lambton, and Middlesex (see map near front
of book).
Key soybean varieties of the period 1940-1970 are
shown in Table 3. One key variety was Harosoy, released
by HRS in 1951. Other key soybean breeders were Baldur
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Stefansson (from 1952) at the University of Manitoba
that lead to Portage and Altona. G.E. Jones (from 1953)
at OAC that led to Vansoy. John Giesbrecht (from 1959)
at Morden (southern Manitoba) that led to Morsoy. A.A.
Hildebrand was a pathologist who pioneered early research
on phytophthora root rot; he worked with Owen to establish
a program of disease resistance breeding at Harrow.
The 1960s: In 1961 Dimmock retired from CEF and
was replaced by Lorne Donovan as an adjunct to his corn
breeding program. In 1963 Owen retired from HRS and was
replaced by R.I. Buzzell. Very early maturing introductions
came from Sven Holmberg of Sweden. “Holmberg’s material
proved to be significant germplasm for Canadian soybeans.
He derived it from crosses involving Manchurian and
northern Japanese germplasm selected under the cool shortseason environments (58º30’N) of Fiskeby, Sweden (Tanner
1973).”
Harosoy 63 dominated Canadian soybean production
by the late 1960s. During this decade “two Ontario counties
(Essex and Kent) produced nearly two-thirds of the Canadian
soybean crop.”
In 1974 H. Voldeng took over the soybean breeding
program at CEF. In 1976 W. Beversdorf joined the
University of Guelph with split responsibilities in soybean
and field bean breeding and genetics. In 1982 G. Ablett
initiated a soybean breeding program at the Ridgetown
College of Agricultural Technology (RCAT). In 1976 CEF
released Maple Arrow, a milestone cultivar, with parentage
that included a Holmberg line. Maple Arrow, which was
well adapted to the short-season areas of Ontario, combined
with the higher prices of the early 1970s, sparked a soybean
expansion northward and eastward.
The last two sections of this chapter are the longest and
most detailed.
Figures show: (1) Graph of soybean production in
Canada, 1945-1991. (2) Average yield of soybeans in
Canada, 1938-1992.
Tables: (1) Early soybean selections and evaluation
(OAC No. 211, Mandarin, Habaro No. 20405, Early Yellow).
For each is given: Average height (inches), green fodder
production (tons / acre). Yield of grain (lbs / acre). Source:
Zavitz 1927.
(2) Early Canadian soybean cultivars (OAC 211
{released 1923}, A.K. (Harrow) {1933}, Mandarin (Ottawa)
{1934}, Kabott {1937}, Pagoda {1939}, Goldsoy {1938}).
For each is given: Source (pedigree, e.g., Habaro). Institution
(e.g., OAC). Year licensed or released (1923-1939). (3)
Canadian soybean cultivars of 1940-1970 (Harman {released
1943}, Capital {1944}, Manchu (Montreal) {1944}, Harly
{1951}, Harosoy {1951}, Acme {1953}, Comet {1953},
Hardome {1953}, Crest {1957}, Merit {1959}, Portage
{1964}, Altona {1966}, Harwood {1970}, Vansoy {1970}).
For each is given: Pedigree, institution, year.
(3A) Public and private breeding of soybeans, Canada

and USA, 1973-1992. The impact of privately funded
soybean breeding programs has increased steadily since
1973, when the first privately bred variety was registered in
Canada. This “private” variety was bred by N.R. Bradner
in the USA and introduced to Canada by St. Clair Grain
and Feed (a division of Maple Leaf Mills Ltd.). In 1973
in Canada there were 170 acres of privately bred soybean
seed compared with 14,181 acres developed by publicly
funded breeders. In 1982 the figures were 6,066 and 27,354
respectively. In 1987 the figures were 28,148 and 29,960
respectively. And in 1992 the figures were 43,004 acres
private and 26,727 acres public. In this 20-year period,
120 private soybean varieties and 51 public varieties were
registered. 27% of the private varieties and 81% of the public
varieties came from U.S. breeding programs.
(4) Typical breeding cycle in the University of Guelph
breeding program. Columns: Year and season, activity,
location. The typical cycle is about 8 years. (5) Canadian
soybean breeding programs (1991): Columns: Organization
(public sector and private sector). Breeder (6 + 5 = 11
breeders in both sectors).
The Ontario Soybean Growers’ Marketing Board
identified export opportunities for both large-seeded yellow
hilum cultivars (for tofu and miso) and small-seeded
cultivars (natto type) in Pacific Rim markets. “The first
natto-type emerged from CEF [Central Experimental Farm,
Ottawa] in 1981, six years after D. Durksen of Continental
Grain Company reported the potential export opportunity for
small-seeded soybean to Japan. King Grain (N.R. Bradner)
and CEF (Harvey Voldeng) each released three additional
natto-type cultivars (Nattoking 86, Nattoking 87, Nattoking
88, Canatto, Nattosan and TNS) during the 1980s” (p.
8-9). Address: 1. Ciba Seeds, Greensboro, North Carolina;
2. Agriculture and Agri-Food Canada Research Station,
Harrow, Ontario; 3. Ridgetown College of Agricultural
Technology, Ridgetown, Ontario; 4. Agriculture and AgriFood Canada Research Station, Ottawa, Ontario.
9312. Harlan, Jack R. 1995. The living fields: Our
agricultural heritage. Cambridge, England, and New York,
NY: Cambridge University Press. xi + 271 p. Illust. Index. 24
cm. [231 ref]
• Summary: In Chapter 6, “The Far East” (p. 144-172), a
map (p. 145) shows early Neolithic sites in China, P’ei-likiang and related cultures, south Chinese Neolithic sites,
and the distribution of loess of different depths. The end of
the Pleistocene and start of the Holocene in China was, as
elsewhere, a dynamic time. On the loess terraces of north
China, the Mesolithic / Neolithic threshold was crossed
around the middle of the 7th millennium B.C. The earliest
known Neolithic culture of the region is the P’ei-li-kiang; it
is now well known from some 40 sites in Henan and other
provinces in northern China. Neolithic cultures were based
on millets in the north and on rice in the south, during the
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period 6500 and 5000 B.C.
“Among the earliest compilations of Chinese literature is
the Book of Odes (Shih-Ching), an assemblage of fragments
from the eleventh century to the middle of the sixth century
BC. Botanically, it is the most informative of on the early
literatures and mentions about 150 plants, as compared to 55
in Egyptian literature, 83 in the Bible and 63 in Homer (Ho
1969). In the Odes, panicum millet is mentioned 27 times,
the mulberry 20 times, and Artemisia is mentioned 19 times
with 10 varieties.
“The soybean was first mentioned in 664 BC in
connection with a tribute paid to the Chou by the ShanJung, the mountain Jung tribe.” Note: The source of this
information and the date 664 BC is: Ho, Ping-ti. 1975. The
Cradle of the East. Chicago, Illinois: University of Chicago
Press. p. 78-79. In the section titled “The crops,” the soybean
is discussed (p. 151-52).
In Chapter 8, “Some traditional techniques,” the section
on “Processing” (p. 235) describes how soybeans are made
into tofu, with okara remaining. The author used to make
his own. “Hand-turn rotary querns were devised primarily in
Asia and these were probably the prototypes for water and
wind mills that came in about Roman times” (p. 234).
The big picture: From the start of the Holocene, about
10,000 years ago, people around the world were moving in
the direction of food production. “This could have been the
result of post Pleistocene adjustments. With the extinction
of most of the Pleistocene fauna, humans had to change
their way of living. All over the world people turned their
attention to smaller game, a greater variety of both plants and
animals in the diet, smaller, more refined and more efficient
stone tools, a greater emphasis on food plants, etc. These
trends seemed to have pushed on of their own momentum
toward the cultivation of plants and the domestication of
animals.”
Table 9.1 (p. 242) lists the world’s 30 leading food crops
in terms of estimated edible dry matter (million metric tons).
The top 5 are: Wheat (468), maize (429), rice (330), barley
(160), and soybean (88). These top 5 are all annuals.
Table 9.2 (p. 243) shows that cereals comprise 72.35%
of world food production, roots and tubers 6.86%, pulses
6.35%, all meat, milk and eggs 6.0%, sugar 5%, and oil 3%.
This book is filled with interesting information and
fascinating stories: Dogs as domesticated wolves (p.
48). Meetings in 1930 and 1932 at the Harlan home in
Washington, DC, between Harlan’s father and Nikolai
Ivanovich Vavilov (a brilliant, charismatic, intense, and very
curious man) and the written code they developed. Vavilov
was eventually declared an enemy of the people, taken to
prison, and executed by starvation. The dark, malevolent
cloud of Lysenko–who took his place–was looming over
him, with Stalin in the background. By 1978 he had been
“rehabilitated” and the Vavilov Institute of Plant Industry
(VIR) was created at St. Petersburg, with his office as a

sort of shrine. Vavilov was in charge from 1920 to 1940
and pursued a vigorous program of germplasm collection,
evaluation, and utilization. His “centers of origin” concept
captured the scientific world, but it has not withstood the
test of time. Scientists now treat each crop separately and
consider origins on an ecological basis (p. 50-54).
Harlan has visited more than 80 countries and
introduced to the USA more than 15,000 accessions,
mostly for the USDA. His home base was initially at
Oklahoma State University, later at the University of Illinois
at Champaign. Address: Prof. Emeritus Plant Genetics,
Agronomy Dep., Univ. of Illinois.
9313. Young, Raymond A. 1995. Cultivating cooperation:
A history of the Missouri Farmers Association. Columbia,
Missouri: Univ. of Missouri Press. xiv + 246 p. Illust. Index.
24 cm. [29 endnotes]
• Summary: Contents: Foreword, by Bud Frew.
Preface: What is MFA? (Founded 10 March 1914).
Acknowledgments. Introduction, by Michael L. Cook.
Prologue: The Post-Civil War era in Missouri, 1885-1910.
Part I: The Hirth era, 1914-1940. 1. William Hirth and
the farm club movement. 2. The creation of a statewide
organization. 3. Continued growth: The early 1920s. 4.
Politics and conflict. 5. MFA in the 1930s. 6. The end of an
era.
Part II: The Heinkel era, 1940-1979. 7. Expanding
business ventures: The 1940s. 8. MFA in the 1950s. 9.
Reorganization: The 1960s. 10. MFA, a good neighbor. 11.
MFA in the 1970s. 12. Heinkel defeated by Thompson, 1979.
Epilogue. Appendixes. 1. MFA Oil Company: A brief history.
2. MFA Livestock Association: A brief history. 3. Members
of the Board of Directors, Missouri Farmers Association,
1917-1994.
“William Hirth, the powerful farm leader, and his
magazine, The Missouri Farmer, provided the glue that held
the farm clubs and businesses together. Each MFA agency
elected its own board of directors, which, in turn, chose
the agency’s manager.” MFA’s goal was the improve the
economic status of each of its members. Hirth died in 1940.
The work of the co-op’s soybean processing plant at
Mexico, Missouri, is discussed on pages 6, 142-43, 147, 154,
163, 167, 190, 192, and 208-09.
In 1943 MFA bought the Pollack Feed Mill in Mexico,
Missouri, with the intention of converting it into a soybean
processing plant. Also in 1943, Maurice Maze, who had
managed farmers exchanges at Sullivan and Washington
[Missouri], became manager of the Mexico, Missouri,
operation. After delays caused by a shortage of materials
during World War II and a fire in 1944, “the plant finally
started operation in late 1946” with a capacity of 1,800
bushels/day (p. 147).
Note: Soybean Digest (Oct. 1945, p. 15) says the plant
began operation in early 1944, but was soon shut down by a
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fire in March 1944; it had resumed operations by Oct. 1945
with two expellers.
In 1962 a new solvent extraction soybean plant began
operation in Mexico, Missouri, under the management
of Kermit Head. This new plant had a capacity of 15,000
bushels/day; the previous expeller plant had crushed 3,000
bushels/day (p. 167).
In the early 1980s MFA suffered major financial losses;
the soybean processing plant in Mexico, Missouri, was sold
(p. 208-09).
A graph (p. 167) gives the growth of all MFA agencies
from 1939 to 1961. Assets grew from $6.8 million to $99.5
million (14.6 fold). Net worth grew from $4.6 million to
46.3 million. Sales grew from $49.0 million to 352.6 million
(7.2 fold). Savings [profit] grew from $0.835 million to
$6.4 million. And members grew from 26,659 to 160,717
(6.0 fold). Savings for the entire period totaled $104 million
for all agencies. Elevators at 165 locations had 24 million
bushels of storage capacity.
Heinkel was narrowly defeated by Governor Orville
Freeman of Minnesota to be Secretary of Agriculture during
the Kennedy Administration; neither man sought the job (p.
165-66).
Contains at least 35 photos, mostly portrait photos of
key people in MFA’s history, and related buildings. Raymond
Young lived 1912-1993. Address: President emeritus MFA
Oil Company.
9314. Photograph of USDA’s National Center for
Agricultural Utilization Research at Peoria, Illinois. 1995?
Peoria, Illinois. Undated.
• Summary: See next page. This 8-by-10-inch color photo
shows the front entrance sign in the foreground surrounded
by lawns and greenery. In the background is the four-story
laboratory. Sent (March 2002) by Joyce Blumenshine,
Librarian at NCAUR in Peoria, Illinois.
9315. United Soybean Board. 1995? Introducing a soy-amid: How soybeans fit into the eating plan described in the
USDA’s Food Guide Pyramid (Leaflet). St. Louis, Missouri.
3 panels each side. Each panel: 28 x 21 cm. Undated. [1 ref]
• Summary: This attractive and elaborate fold-out color
leaflet consists of 6 panels, each 8½ by 11 inches. Contains a
color reproduction of the USDA Food Guide Pyramid.
“The soybean: A food group unto itself.” “Foods derived
from whole soybeans, such as tofu and tempeh, are used as
a primary protein source in many Asian countries. Tofu is
also a good source of calcium in Asian diets where milk and
milk products are seldom consumed. In fact, a Food Guide
Pyramid in China or Japan would see tofu playing a major
role in the third tier of the diagram [in the Vegetable Group].
“Think soybeans: Whether you’re spreading soybean
margarine on your pancakes fortified with soy flour, or
experimenting with tofu in your stir fry, remember that

soybeans are a versatile food that can play an important role
in your personal food guide pyramid.” Address: P.O. Box
419200, St. Louis, Missouri 63141-9200.
9316. Miles, Carol A. 1996. Edamame as an alternative
crop in southwest Washington. In: Proceedings: Western
Washington Horticultural Convention. See p. 51-54. Held
3-5 Jan. 1996.
• Summary: Similar to another article this year of the same
title. Address: PhD, Washington State Univ. Cooperative
Extension [Chehalis, Washington].
9317. USDA National Agricultural Library. 1996. ISIS:
Integrated System for Information Service (Brochure).
Beltsville, Maryland. 4 p. Feb. 21. 28 cm.
• Summary: Two pieces of paper, photocopied black on
white, stapled together. Contents: About the National
Agricultural Library. About ISIS. Searching tips. Search
commands. Navigational commands. Other commands.
NAL is the largest agricultural library in the world,
housing a collection of more than 2 million volumes. In
addition to being the departmental library for the U.S.
Department of Agriculture, it is one of four national libraries
in the United States (the others are Congress, medicine, and
education).
ISIS (pronounced AI-sis) is the NAL database or online
catalog for all documents (monographs, serials, audio-visual
materials) cataloged since 1966.
Within ISIS two databases are available for searching:
The NAL online catalog and AGRICOLA–NAL’s journal
article citation database. For materials published before
1966, consult the Dictionary Catalog of the National
Agricultural Library.
To search AGRICOLA, enter the command /IND. To
return to the NAL Online Catalog, enter /BIB.
To access ISIS telnet to: opac.nal.usda.gov. Enter ISIS at
the opac login prompt.
Accompanying this leaflet is an 8-panel pink brochure
titled “NAL Electronic Access” for which a separate record
exists. Address: Beltsville, Maryland.
9318. Golbitz, Peter. 1996. Nondairy beverage market pours
it on. Natural Foods Merchandiser. Feb. p. 68.
• Summary: A graph shows retail sales of milk alternatives
in million dollars from 1987 to 1995, and projected to 1999–
based on a recent report by Packaged Facts. They have risen
dramatically, from 29.0 in 1987, 41.2 in 1988, 60.2 in 1990,
84.2 in 1992, 108.4 in 1994, 130.1 in 1995, 179.5 in 1997
(projected), and 231.2 in 1999 (projected). Interestingly,
according to the USDA per capita consumption of fluid
cow’s milk has fallen nearly 20% since 1970. Soymilk
comprises an estimated 80% of the market for fluid milk
alternatives, with most of the balance comprised of rice
drinks.
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Much of the information in this article comes from
a consumer study conducted in 1995 for the Soyfoods
Association of America (SAA). According to this study,
51% of soymilk consumers first purchased soymilk because
they were aware that the product was “generally healthy
food” and an additional 32% purchased soymilk because
of allergies to dairy products and lactose intolerance. A
remarkable 75% said they were familiar with the reported
link between soyfoods consumption and reduction in
heart disease, and 66% were aware of possible cancer risk
reduction.
The SAA study also found that soymilk is by far the
most frequently consumed soyfood, used on average almost
twice a week. Most people drink it as a beverage, but 25%
of them pour it on their cereal and 30% use the product
most often in cooking and baking. Where do consumers buy
soymilk? 51% buy it in a natural- or health food store or a
co-op, 46% buy it in a supermarket (showing that soymilk
joined that select group of natural food products that have
made a successful leap into the mass market), and 3% buy it

in Oriental markets.
Soymilk is too expensive. 47% of current users said they
would buy more if it cost less. In addition, 40% said they
would buy more if it were more available. Address: President
of Soyatech Inc.
9319. Skiff, James. 1996. New developments with tofu and
soybeans in North Dakota (Interview). SoyaScan Notes.
March 25. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: A very interesting and active man, and an
expert on tofu, is Dr. Sam K.C. Chang, Associate Professor
in the Food and Nutrition Department, North Dakota State
University, Fargo, North Dakota. Sam originally came from
Taiwan and he has many strong contacts there. He is doing
research on soybean varieties best suited for tofu, has a tofu
pilot plant obtained from the Taiwan Tofu Makers Assoc.,
and has a number of Taiwanese students, including one
who has graduated and is now producing tofu at Nasoya.
Sam does lots of work for the North Dakota Soybean
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Association. He also breeds soybeans for food use, and the
Sinner Brothers both support his research and grow out the
soybeans that he breeds.
Plenty of soybeans are grown in the Red River Valley
area of North Dakota, which has red soil–some of the best
in the USA. The Sinner Brothers are one of the big growers,
with more than 2,000 acres in soybeans. Their soybean
variety is Proto, which is not as large as most Japanese
varieties but a little larger than typical U.S. varieties. It has a
beige hilum, which makes tofu less white than is ideal. The
protein level is not as high as desired for tofu. Sam Chang
has been experimenting with Proto soybeans in his tofu plant
and labs. The 2-3 Sinner brothers are part of a company
named Sinner Bros. and Bresnahan (P.O. Box 549, Casselton,
ND 58012. Phone: 701-347-4900). Casselton, where they
have both their farmland and office, is a small town 15 miles
directly west of Fargo. Bob Sinner markets and exports lots
of Proto soybeans (along with beef) to Japan, where they are
used mostly in foods.
The Sinner family is one of the most important in
agriculture in North Dakota. Bob’s father, George Sinner,
was governor of North Dakota for several terms and was
recently a nominee for U.S. Secretary of Agriculture. Dan
Glickman of Kansas won the job in Feb. 1995 but George
Sinner was one of the top 2 or 3 people under consideration.
Update: 1997. Dec. 8. Jim will soon be meeting with
Bob Sinner, who does not own a soybean cleaning plant. Jim
would like to work with him, to clean his soybeans as part
of a larger program of offering non-GMO soybeans. The
Sinners now grow soybeans in North Dakota, South Dakota,
Minnesota, Michigan, and New York. Next year they will
add production in Nebraska and perhaps one other state.
Bob apparently has two big customers in Japan; both are
large tofu manufacturers. Most of the beans Bob sells are not
organic–because organic soybeans are now too expensive
and too scarce. Jim will talk to him about marketing his
soybeans as GMO-free. Address: Perham, Minnesota 56573.
Phone: 218-346-5159.
9320. Indiana Soybean Council. 1996. Daily soyfood guide
pyramid (Leaflet). Lebanon, Indiana. 2 p. 28 cm.
• Summary: This attractive color leaflet, printed on heavy
glossy paper, is based on the USDA Food Pyramid, but
shows (whenever possible) how soy can be used. Address:
Lebanon, Indiana.
9321. Miles, Carol A. 1996. Edamame as an alternative crop
in southwest Washington. Pacific Northwest Sustainable
Agriculture Newsletter 8(1):6-7. March.
• Summary: Gives results of an edamame variety trial
conducted with 13 commercial varieties and 10 AVRDC
varieties at Chehalis, Washington state, in 1995. White Lion
and Shironomai gave the best yields.
Note: Shironomai also refers to an elegant Japanese style

of dancing. Address: PhD, Washington State Univ. Extension
Agricultural Systems, Chehalis, Washington. Phone: 360740-1295.
9322. Swab, Joseph N.; Thompson, Michael E. 1996. NAL
home page on the World Wide Web. ALIN–Agricultural
Libraries Information Notes (Beltsville, Maryland) 22(13):1-10. Jan/March.
• Summary: The home page became available in mid-April
at http://www.nal.usda.gov.
9323. Boatwright, Linda. 1996. Work with the Kentucky
Soybean Association (Interview). SoyaScan Notes. April 1.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Linda was born in about 1946. She has had to
deal with cancer on a personal level since she was 13 years
old. That year her father was stricken with cancer and he
died 3 years later. In 1969, at age 23, she discovered she had
cervical cancer. In 1978 her husband died of colon cancer;
Linda finished his term in the Kentucky General Assembly.
From 1986 to 1995 she worked for the American Cancer
Society, even though she has no scientific background. She
was in charge of a 12-county area, doing everything from
fund-raising to education concerning cancer prevention and
early detection in schools, industry, and civic groups. In one
county they had more than 10,000 educators. Gradually she
heard about genistein, but she had no idea that it came from
soybeans.
Then in July 1995 she got a job working as a consultant
to the Kentucky Soybean Association. Shortly thereafter she
discovered that genistein came from soybeans. The first week
she went to work she attended the Soy Expo in St. Louis,
Missouri, where she met Dr. Connie LaBarr; they quickly
became very close friends. Together they visited Creighton
University in Omaha, where Dr. Gallagher is in charge of
a large osteoporosis study which is testing the efficacy of
Take Care (a product rich in soy isoflavones made by Protein
Technologies International) in reducing osteoporosis in
women of various ages. Dr. Gallagher’s research coordinator
in the bone metabolic unit is Michele Wilson (Phone:
402-280-4167). Mark Messina made a presentation to her
Association’s board about soyfoods, health, and nutrition.
They also utilized him for media, such as TV and radio
shows, and a newspaper interview. This was the first time
that Kentucky had ever done anything with health and
nutrition related to soy.
She attended a phytochemicals conference in
Washington, DC, last October. There were 500 scientists
there from 25 countries, and 23 of them made presentations.
Three of those presentations were about soy–which she
found astonishing. That was the first time she realized that
there were so many medicinally and therapeutically valuable
substances in soybeans. She has a very dear friend who
works for the National Cancer Institute as one of the head
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statisticians; she worked with Mark Messina when he was
there. Both Dr. Messina and Dr. Charles Day also attended
this conference, and helped her to understand and interpret
what was being said.
On Jan. 5-6 1996 the Kentucky Soybean Association
organized and sponsored the Thirteenth Annual Soy
Research Symposium, in Lexington, Kentucky. For the first
time this year papers were presented on soybeans, health,
and nutrition. Speakers included Dr. James W. Anderson of
the University of Kentucky and Dr. Charles E. Day of Audax
(see separate entries).
The Nebraska Soybean Association (NSA) recently
received $258,000 to administer the national School
Foodservice Pilot Project. Dr. Connie LaBarr would have
been in charge but she left NSA in late Nov. 1995 for reasons
that Linda would rather not discuss. She was replaced by
Stephanie Lynch, a registered dietitian who used to work
for ADM; Connie is now in Iowa working for the Iowa
Department of Education, in their Foodservice Division; she
is still working with soyfoods. Connie told Linda that she has
worked to promote soyfoods for 50 years! It looks as if Jim
Weyer, who was director of NSA, will also be leaving.
Kentucky has been chosen as one of six states for
implementation of the United Soybean Board’s (USB)
School Foodservice Pilot Project. USDA has mandated an
8% cut in the fat content of school lunches. So Linda is
working to use soy proteins to replace part of the meat and
cut the fat in these lunches. She works with both kids and
school foodservice people in K-12 schools. She goes in and
makes it fun for the kids with balloons and a kid who is
called “Soy Cool.” She has been amazed that foods like the
pure vegetarian tacos have gone over so well. They got a
92% positive rating from kids. A chicken breast that contains
30% soy has also drawn rave reviews. She took ADM’s Chili
Fixin’s (distributed by Dixie USA) into the homemakers
groups and she exposed 3,500 people.
Linda also works with Steve Bucheim, who is the
marketing director for ADM Foods. She is working to
introduce people in Kentucky to ADM products, such as their
Taco and Chili Fixins’. She helped in the development of a
new product made by a company named Partin’s Sausage,
owned by Jeff Davis in Cunningham, Kentucky (Phone: 502642-2195). The finished product contains 30% soy and only
12% fat. It will be on the market fairly soon. ADM supplied
the formula and the ingredient mixture of soy protein isolates
and concentrates. She is not working to promote ADM but to
get soyfoods in Kentucky grocery stores.
David Winkels, from South Carolina, is in charge of
domestic marketing for USB. His committee gave Linda’s
association their grant for the National School Project.
Linda and David share a lot of the same philosophy about
the health and nutrition benefits and future of soy. One
of USB’s major goals and objectives this year is new
product promotion. So Linda is planning a soyfoods expo

in Kentucky. It is scheduled to take place in 6 months and
USB and David Winkels want to be involved, with the main
funding from USB. It will involve institutional foods, plus
commercial and retail foods, with emphasis on promoting the
health benefits of soy–all tied into one.
Update. 1996 Aug. 13. Linda’s contract with the
Kentucky Soybean Board expired at the end of June and they
chose not to renew it. They did invite her to bid on individual
projects, but she declined because she could support herself
on that income. The Sausage is on the market, but the
Kentucky Board’s interest in health and nutrition seems to
be waning. Her future is uncertain. Dr. James Anderson’s
book is now out and in bookstores. She thinks Charles Day
PhD has at least one soy product on the market. Address: 236
Lakeview Dr., Ledbetter, Kentucky 42058. Phone: 502-8988977.
9324. Wright, Patrick E. “Glen.” 1996. Brief history of
Owensboro Grain Co. (Interview). SoyaScan Notes. April 3.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: This company was founded in 1906 by Henry
O’Bryan as a grain trader, mostly supplying corn to local
distilleries. The company name has not changed over the
years. Allied Mills owned a feed mill in Owensboro as early
as 1928, but that company had no connection with Allied
Mills and they did not crush soybeans. That feed mill was
later sold to Cargill, and they eventually shut it down. “It’s
been gone for years.”
Owensboro Grain Co. first began crushing soybeans in
1940 because they were a new crop which looked promising.
Note: The company’s name appears in a USDA publication
“Soybean processing mills in the United States,” published
in Nov. 1943. For most of their history they have belonged
to the National Oilseed Processors Association–as they
still do. Today they still crush soybeans–and soybeans are
the only crop they process. They refine soybean oil, and
also extract and sell soy lecithin. They export most of their
soybean meal; that which they do not export is sold to feed
manufacturers.
In recent years they have steadily upgraded or added
new facilities. An upgraded solvent extraction plant began
operation in 1987, a lecithin refining facility opened in
1991, and a new soy oil refinery started in April 1995.
Address: President, Owensboro Grain Co., P.O. Box 1787,
Owensboro, Kentucky 42301. Phone: 502-926-2032.
9325. Rangappa, M.; Bhardwaj, H.L.; Hamama, A.A. 1996.
Water absorption as related to soybean seed characteristics.
In: Alex Buchanan, ed. 1996. Proceedings of the Second
International Soybean Processing and Utilization
Conference: 8-13 January 1996, Bangkok, Thailand.
Bangkok, Thailand: Printed by Funny Publishing Limited
Partnership. Distributed by The Institute of Food Research
and Product Development, Kasetsart University. xviii + 556
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p. See p. 129-33. [5 ref]
Address: Agricultural Research Station, Virginia State Univ.,
Box 9119, Petersburg, VA 23806 USAPetersburg, VA.
9326. SoyaScan Notes. 1996. Federal Agriculture
Improvement and Reform Act of 1996 (Overview).
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Also called the “1996 Farm Bill” or Freedom
to Farm Act, or “FAIR,” this Act was signed into law in
early April 1996. The basic provisions in lay terms are:
(1) The U.S. government (USDA) no longer tells farmers
what crops to grow and not to grow. (2) The government no
longer pays farmers to set aside acres and not grow certain
crops on those acres. (3) The government no longer buys
and sells surplus commodities. (4) The government still can
make direct payments to assist farmers when farm prices or
incomes are very low. In short, the Act makes farming more
market oriented, and more subject to market forces. However
in 1998 and 1999 the U.S. Congress authorized massive
payments to help farmers during hard times.
In USDA language, the four areas of policy change of
the 1996 act are: (1) Supply management/income support
changed for contract crops. (2) Programs for price-supported
commodities altered: Dairy price support phased out, sugar
and peanut programs made more market oriented. (3)
Trade provisions targeted: Export promotion strategy to
emphasize markets with the greatest potential for U.S. export
gains. Emerging markets targeted. High-value products
emphasized. (4) Environmental programs consolidated and
extended.
The Clinton administration believes that the act does not
provide enough of a safety net when farm incomes are low,
yet it also does not know how to structure such a program to
make it fair and effective.
9327. Holz, Alan. 1996. The changing vegetable oil and
soybean oil situation in India: Production and imports
(Interview). SoyaScan Notes. May 13. Conducted by William
Shurtleff of Soyfoods Center. [1 ref]
• Summary: India made its first purchase of U.S. soybean oil
in April 1961, under PL-480 (the Food for Peace program).
In recent years, for more than a decade, India has had
a policy of becoming self sufficient. Total vegetable oil
production in India has risen steadily from about 2.2 million
tonnes (metric tons) in 1975 to about 5.7 million tons in
1995. Over the same period, India’s deficit in vegetable oils
increased (requiring more imports) from about zero in 1975
to about -2 million tonnes in 1988; thereafter it decreased
to almost zero in 1993, but thereafter has started to increase
again, but to less than 1 million tonnes. India’s drive for self
sufficiency has hurt the U.S. balance of trade with India.
Presently India’s Gross Domestic Product (GDP) is growing
faster than that of the USA.
U.S. exports of soybean oil to India were only

15,819 tonnes in 1975/76. For the next 4 years they rose
dramatically to a peak of 427,669 tonnes in 1979/80. The
next year they plummeted to only 61,815, and thereafter the
trend has been downward. In all but 2 years during the 1980s
exports were under 70,000 tonnes, and in the 5 years from
1990/91 to 1994/95 they averaged only 41,275 tonnes.
Indian production of soybean oil has grown
dramatically, from 290,000 tonnes in 1989/90 to an estimated
704,000 tonnes in 1995/96; that year soybean oil was the
third largest vegetable oil produced in India, behind rapeseed
oil (1,931,000 tonnes) and peanut oil (1,700,000 tonnes). The
main vegetable oil imported by India is palm oil (525,000
tonnes), followed by soybean oil (100,000 tonnes, about half
of which comes from the USA). Address: USDA Foreign
Agricultural Service, Oilseeds & Products, Room 5638
South, 14th & Independence, Washington, DC 20250. Phone:
202-720-0143.
9328. Holz, Alan. 1996. Which countries have been the
largest buyers of American soybean oil since 1983/84?
(Interview). SoyaScan Notes. May 13. Conducted by William
Shurtleff of Soyfoods Center. [1 ref]
• Summary: In 1983/84 the largest buyers of U.S. soybean
oil were Pakistan (216,000 tonnes = metric tons), India
(169,000 tonnes), and Mexico (68,000 tonnes); all other
countries bought 371,000 tonnes.
Looking five years ahead, at 1988/89, Pakistan was still
the largest buyer (453,000 tonnes) with a larger percentage
of the total, followed by Morocco (80,000), then India and
Mexico.
Looking now at the most recent year, 1994/95, China is
by far the biggest buyer with 551,000 tonnes. China’s first
significant purchases were in 1993/94 (82,000 tonnes). After
China comes Mexico (59,000). All other buyers import less
than 30,000 tonnes. Address: USDA Foreign Agricultural
Service, Oilseeds & Products, Room 5638 South, 14th &
Independence, Washington, DC 20250. Phone: 202-7200143.
9329. Messina, Mark; Messina, Virginia. 1996. Vitamin K
(Document part). In: M. Messina and V. Messina. 1996.
The Dietitian’s Guide to Vegetarian Diets: Issues and
Applications. Gaithersberg, Maryland: Aspen Publishers, Inc.
xi + 511 p. See p. 195-98. [10 ref]
• Summary: “Compounds with vitamin K activity are
essential for the formation of prothrombin and at least five
other proteins involved in the regulation of blood clotting.
Vitamin K deficiency results in defective coagulation.
Vitamin K is also required for the synthesis of other proteins
found in plasma, bone, and kidney. There are two different
forms of vitamin K: phyloquinone (vitamin K-1), which is
the only form found in plants, and menaquinone (vitamin
K-2), which is made by bacteria. Animal foods contain both
types of vitamin K.” Vitamin K deficiency in adults is rare.
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The information on vitamin K is excellent and extensive
(despite one small error): Table 6-12 (p. 197) gives the
vitamin K content of selected foods. The content of soybean
oil is 77 micrograms per tablespoon (not milligrams as
stated). Other rich sources are (per ½ cup cooked): Lentils
(261 mcg), kale (179 mcg), spinach (141), broccoli (119).
The source of these statistics is: USDA Provisional table on
vitamin K content of foods. 1994. Hyattsville, Maryland:
USDA. Address: 1. PhD; 2. MPH, RD. Both: Nutrition
Matters, Inc., 1543 Lincoln St., Port Townsend, Washington
98368. Phone: 360-379-9544.
9330. Second International Symposium on the Role of Soy in
Preventing and Treating Chronic Disease: September 15-18,
1996. Brussels Conference Center, Brussels–Belgium. 1996.
American Soybean Assoc., Rue du Commerce 20-22 Box 4,
1010 Brussels, Belgium. 23 p. 30 cm.
• Summary: The cover of this attractive booklet has dark
green ink on natural beige paper, with a square photo
of soybeans in the middle. Contents: Invitation from
the chairperson. The Second International Symposium
On the Role of Soy in Preventing and Treating Chronic
Disease: agenda. Satellite Symposium: agenda. Important
deadlines and addresses. Instructions for abstracts. General
information. Introducing Belgium and Brussels. Registration.
Hotel accommodation. Social program. Symposium
registration form. Hotel accommodation form. Social
program form.
This symposium is being organized by Mark Messina,
PhD (Chairman, USA), Roger Leysen, PhD (Secretary,
Belgium), and Koen Descheemaeker, PhD (Scientific
coordinator, Belgium). The international scientific advisory
board consists of 12 members: Herman Adlercreutz, M.D.
(Finland); Guiseppe D’Amico, M.D. (Italy); Stephen Barnes,
PhD (USA); John Erdman, PhD (USA); Bernard Guy-Grand,
M.D. (France); Takemichi Kanazawa, M.D. (Japan); JeanMichel Lecerf, M.D. (France); Erik Muls, M.D. (Belgium);
Marcel Roberfroid, PhD (Belgium); Risto Santti, M.D.
(Finland); Cesare Sirtori, M.D. (Italy); Kurt Widhalm, M.D.
(Austria).
Tentative agenda: Sunday, Sept. 15. Welcome
and opening remarks. Overview of diet and cancer.
Biotechnology of the soybean. Monday, Sept. 16. Soy and
kidney function. Soy and bone health. Soy and heart disease:
Hypocholesterolemic effects of soy (basic, mechanisms).
Tuesday, Sept. 17. Soy and heart disease: Effects of
independent cholesterol reduction. Soy and cancer: Animal
studies, soybean anticarcinogens / anticancer mechanisms.
Wednesday, Sept. 18. Soy and cancer: Human studies.
Hormonal effects of soy.
Satellite symposium: A special satellite symposium
will be held on Thursday, September 19, at the Sheraton
Hotel, Place Rogier, Brussels; it will focus on two areas. The
morning session on “Current understanding of soy and infant

health” has been organized to better understand the effects
of soy protein formula in infants and soyfoods in infants
and young children–with particular emphasis on soybean
isoflavones. The afternoon session on “Soybean isoflavones:
measurement, levels in foods, and pharmacokinetics,”
will focus on isoflavone absorption and metabolism, and
methodology for quantifying isoflavones in food and
biological matrices.
The cost of both symposia, including lunches but hotel
accommodations, for a non-student paid before Aug. 1 is
about $439.
Sponsors contributing more than $15,000: Alpro
natural soyfoods, American Soybean Association, Protein
Technologies International, Nebraska Soybean Board, Sojaxa
(The French Association for Soyfoods Promotion–Active
members: Alpro, Nutrition et Soja, Sojasun, Sojinal), U.S.
Foreign Agricultural Service, United Soybean Board, Ohio
Soybean Board, Central Soya, ADM, Wyeth Nutrition
International, Indiana Soybean Development Council.
Other sponsors: Illinois Soybean Association and
Illinois Soybean Program Operating Board, American
Institute for Cancer Research, Monsanto Company, Ontario
Soybean Growers’ Marketing Board, Soyfoods Association
of America, Minnesota Soybean Research and Promotion
Council, Iowa Soybean Promotion Board, Michigan Soybean
Promotion Committee, Indiana Soybean Development
Council, Morinaga Nutritional Foods, Inc., and Functional
Foods for Health Program. Address: Brussels, Belgium.
9331. Swab, Joseph N.; Kopolow, Carol. 1996. In
Memoriam, Henry G. Gilbert. ALIN–Agricultural Libraries
Information Notes (Beltsville, Maryland) 22(4-5):24. April/
May.
• Summary: Henry died on Friday, 12 April 1996. Born in
1930, he had worked as a reference librarian at NAL since
April 1969. Photos show: Henry Gilbert. The NAL building
seen from across the pond where a Heritage birch is planted
in Henry’s honor. Speakers at his Memorial Ceremony.
9332. Eden Foods, Inc. 1996. Eden Foods protests USDA’s
proposed organic standards (News release). 701 Tecumseh
Road, Clinton, MI 49236. 1 p. June 4. Accompanied by
4-page letter to Hon. Daniel Glickman.
• Summary: “Clinton, Michigan–Eden Foods has informed
U.S. Secretary of Agriculture Dan Glickman of its objection
to the fact that, as now proposed, the national standards for
organically grown food under the Organic Foods Production
Act of 1990 would bar Eden Foods, or any other company,
from informing the public that it upholds higher standards
for certified organic food than those proposed by the USDA.
For over 25 years Eden Foods has worked closely with
180 family farms in developing standards for growing and
processing organically grown food; for independents thirdparty inspection and certification; and for audit trail record
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keeping. The natural food consumer has come to expect
this high level of protection and authenticity for organically
grown food. These standards and practices are consistent
with those in place in Europe, Canada, South America, Asia,
Australia, Mexico, and India. These standards currently in
force further the development of sustainable agriculture by
providing incentive for improvement. The federally proposed
organic standards remove incentive to improve and make
federally mandated minimum standards the maximum by
outlawing any communication in the U.S.A. about higher
standards. Mr. Michael Potter, Chairman of Eden Foods,
states, ‘As proposed, the federal organic standards set
back the organic food movement thirty years. They allow
the use of food additives and processing aids heretofore
never allowed. At the same time they make it illegal to
communicate about our, or anyone else’s, higher standards.
The proposed federal standards would severely undermine
this country’s sustainable agriculture movement, and be
the laughing stock of the international organic farming
community.’”
Note: In the summer of 1970, Bill Bolduc of Eden Foods
established Eden’s first contact with an organic food grower–
Bill Vreeland of Ypsilanti, Michigan, who grew organic
wheat and soybeans. The two Bills drew up a contract and
Bolduc soon made Eden’s first direct purchase of organically
grown wheat, which the company milled and sold. Soon
Bolduc also purchased organically grown soybeans, corn,
and rye from Vreeland. These crops, organically grown in
Michigan, are shown in the Eden Foods Wholesale Pricelist
of 26 July 1971, so they must have been grown during 1970.
Address: Clinton, Michigan.
9333. List, G.R.; Mounts, T.L.; Orthoefer, F.; Neff, W.E.
1996. Potential margarine oils from genetically modified
soybeans. J. of the American Oil Chemists’ Society
73(6):729-32. June. [12 ref]
• Summary: “Genetically modified soybeans were processed
into finished, refined, bleached, and deodorized oils.”
Compared to common varieties with 15% saturated fatty
acids, genetically modified soybeans yielded oils with 2440% saturated fatty acids. The idea of a “solid fat index” is
discussed. For example. The variety “Pioneer A-90 contained
17% stearic acid, had a solid fat index (SFI) of 6.0 at 10ºC
(50ºF) and zero from 21.1 to 40ºC (70-104ºF), and therefore
lacked sufficient solids for tub-type margarine. To improve
its plastic range, the Pioneer oil was blended with palm oil,
or interesterified palm / soy trisaturate basestock,” thereby
making it suitable for soft-tub margarine.
Note: Soybeans are genetically engineered for altered
fatty acid composition so they can be made into margarine
without using hydrogenation and so that the margarine
contains no trans fatty acids. Some have high stearic acid
composition. Address: Food Quality and Safety Research,
NCAUR, ARS, USDA, Peoria, Illinois 61604-3902.

9334. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1996. Soybean Insect
Research Information Center set for major revitalization.
3(2):3. June.
• Summary: The Soybean Insect Research Information
Center (SIRIC), a rich source of information on soybean
insects, was established by the University of Illinois Natural
History Survey and the Illinois Agricultural Experiment
Station in 1969. A bibliographic database from the collection
was computerized in 1972, making it one of the first
agricultural databases to enter the computer age. SIRIC
today consists of about 24,000 references, more than 5,000
of which deal directly with soybean entomology. But the
collection has suffered for years from lack of funding and
loss of its curator. Now, through the cooperation of the
Illinois Natural History Survey and the Office of Research in
the College of Agricultural, Consumer, and Environmental
Sciences (at the Univ. of Illinois) work is underway to
reactivate and revitalize this valuable collection. Says
Edward Armbrust, director of the Center of Economic
Entomology in the Illinois Natural History Survey, “These
changes mean we can take full advantage of the Internet and
the World Wide Web to make the bibliographic database and
the collection of reprints readily available to producers.”
9335. Soybean Digest. 1996. Steve Censky is ASA’s new
CEO. May/June. p. 16.
• Summary: Steve Censky has been named chief executive
officer of the American Soybean Association (ASA) to
replace Leonard Guarraia, who resigned. Censky, age 35,
joined ASA in 1994 as executive director for international
marketing. He managed ASA’s 12 overseas offices, including
100 domestic and foreign-based staff and consultants
working in 77 countries.
Before joining ASA he served as associate and acting
administrator of USDA’s Foreign Agricultural Service, and
as manager of legislative agricultural affairs for Sherman &
Sterling in Washington, DC. Censky has a variety of useful
skills, according to ASA Chairman John McClendon of
Marianna, Arkansas. A small black and white photo shows
Steve Censky.
9336. Sinclair, Jim. 1996. Revitalization of the Soybean
Insect Research Information Center (SIRIC) (Interview).
SoyaScan Notes. July 8. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: The project to revitalize SIRIC has two parts,
both under the direction of Edward Armbrust, a professor
and head of the Economic Entomology Department–and
a friend of Jim’s. Jim encouraged him to take this on as a
project and has worked with him to get this done. First, the
museum collection of insect specimens in the Illinois Natural
History Survey on campus. The specimens are now available
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for use and they are trying to get funds to hire a curator. A lot
of insects that have been collected over the years have yet to
be identified, mounted, and displayed. The state of Illinois
has made a firm commitment to provide them with a new
building. They have already purchased the building (an old
hospital building located just off the campus) and now they
are working to get the funds to remodel it. It might be ready
in 3-4 years. Jim is not involved with the museum collection.
The second part concerns the computerized database
and related paper documents. Don Holt, of the College of
Agriculture, has provided some money for equipment and to
help support activities. They have hired one half-time woman
who is working on the computer, to get the information in
the database on the Internet via StratSoy, which is part of
NSRL. The collection of documents at located in the NSRL
building. It had been in an old abandoned greenhouse, and
they anticipated shipping it to the Kogans in Oregon. Jim
stopped that and provided a room where all the documents
are stored in brand new file cabinets, according to their filing
system. Any document can now be found quite quickly. For
details on ordering, talk with Ed Armbrust.
Ed has found 3 sources of funding to help revitalize
the database and library. The Illinois Soybean Program
Operating Board (ISPOB) has provided about $50,000, to
match, in part, what the Illinois Ag Experiment Station had
already contributed. The third source is the Natural History
Survey. ISPOB does not provide money for permanent
positions, or summer salaries for faculty. So Ed will soon
be looking for funding for a permanent position, which will
probably have to come from Illinois state funds. The Illinois
Natural History Survey, though it is housed on the campus,
has another funding line that comes directly from the state; it
does not come through the university. The Ag Entomologists
have “joint appointments” in the college of agriculture,
which means that they are funded by both the university and
the Natural History Survey.
Jim still has no funding, except for a small amount
to maintain his office. Address: Acting Director, National
Soybean Research Lab. (NSRL), 170 NSRL, 1101 W.
Peabody Dr., Urbana, Illinois 61801. Phone: 217-244-1706.
9337. Soyafoods (ASA, Europe). 1996. Fat-free soybean
developed. 7(2):3. Summer.
• Summary: In cooperation with the University of North
Dakota, USDA researchers developed a new protein-rich
soybean variety containing almost no fat.
9338. Wells, Jeff. 1996. Genetic ID: A new technique for
determining which plants or foods contain genetically altered
material (Interview). SoyaScan Notes. Aug. 12. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Genetically altered Roundup-Ready soybeans,
developed by Monsanto, have now passed FDA and USDA
approval and are on the market. At the moment, Genetic ID

is focusing on soybeans, because the impact and scale of
soybeans is very considerable, in part because a large amount
ends up in a great variety of processed foods. To the best of
Jeff’s knowledge, the Roundup-Ready soybean is the only
genetically altered variety of soybean now on the market. If
anyone sends Genetic ID a sample of a plant (any part, the
seed, the leaf, the root, etc.) or a food, and asks “Has this
been genetically altered?” they can determine the answer
by a very sensitive, proprietary test. If even a fragment of
some altered gene is present, this test will detect it. The
company does not have a patent on the process, but they are
considering applying for one.
They find out what genetically altered plants have been
approved by USDA and FDA, go to the Web site http://www.
Aphis.usda.gov/bbep/bp/ and read the list. This list, which
deals with Biotechnology Permits (BP) is up to date and an
important part of the public disclosure process. Companies
must apply for permits at each stage of the development of a
new plant–for example at the field testing stage.
The main issue in this area worldwide is concerned
with labeling genetically altered foods. Monsanto and the
others are saying, “There is no need to label such foods
because there are no health risks and no significant difference
compared to other foods or seeds.” Jeff believes that Europe
has a more intelligent understanding of this controversial
process than the USA. Europe appears to be moving
toward requiring labeling of all plants and foods containing
genetically modified organisms (GMOs). Some Scandinavian
countries have outlawed GMOs and genetically altered food
within their borders; they feel there are environmental risks
and too little is known about the consequences.
Monsanto sells a bag labeled “Roundup-Ready
Soybeans to farmers, but the farmer is not required to
notify food processors that the soybeans are genetically
altered. Monsanto is saying, there is no way to distinguish
a genetically altered soybean from one that is not altered.
But Genetic ID has the technique that can tell the difference.
They have a fine scientific staff with 20 years of experience.
They have raised capital by approaching private investors;
they are not a corporation but a limited liability company
(LC).
Concerning milk made with Monsanto’s Bovine Growth
Hormone (rBGH), a bacterium is first genetically altered in
the laboratory. This altered bacterium produces a hormone
(that is very slightly different from natural hormone), which
is injected into the cow to make the cow produce more milk.
Only a very small quantity of the hormone ends up in the
milk, and it is very difficult to tell which milk contains this
unnatural hormone. Genetic ID does not have immediate
plans to test milk for rBGH. Address: Genetic ID, 500 North
3rd St. Suite 208, Fairfield, Iowa 52566. Phone: 515-4729979.
9339. Adams, Sean. 1996. Sorting look-alike soybeans:
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Genetic fingerprinting aids plant variety protection.
Agricultural Research (USDA) 44(8):12-13. Aug.
• Summary: “A few years ago, breeders at Northrup King
Co. produced a new soybean ideal for making tofu.
“Called S16-60, the new variety had about 40 percent
protein when dried–perfect for producing the fermented curd
[sic, regular tofu is not fermented] popular in vegetarian
salads and cooked foods.”
When Northrup King applied for a “plant variety
protection certificate–similar to a patent for plant,” the
USDA plant examiner, who reviews such applications, found
as part of his routine database check that this variety was
“virtually identical to another Northrup King soybean called
B117, which had received a certificate in the 1980s and was
parent of S16-60.” Now the burden fell on Northrup King to
show specific differences between the two varieties.
Enter Perry B. Cregan, as USDA geneticist who
worked for the Agricultural Research Service and who
has been developing genetic maps for soybeans. Cregan
had “developed a unique fingerprint for each variety using
genetic markers called simple sequence repeats (SSR’s).
These markers are repeating patterns of the four basic units
of the genetic code that make up DNA, or deoxyribonucleic
acid.”
These fingerprints showed that there were several
differences in the DNA, or genetic code, of the two soybean
varieties. The certificate was issued. Address: ARS.
9340. Collins, Donna S. 1996. Cataloging retrospective
conversion. ALIN–Agricultural Libraries Information Notes
(Beltsville, Maryland) 22(6-8):1, 3. June/Aug.
• Summary: “In late 1994, the National Agricultural
Library’s Cataloging Branch contracted for a 5-year
retrospective conversion project in which more than 198,000
paper-based catalog records for monographs in the NAL
collection will be converted into machine-readable form.
LSSI, Library Systems & Services, Inc., of Germantown,
Maryland, was awarded the multi-year contract.” The
machine-readable records will be available in NAL’s
AGRICOLA database, and ISIS, NAL’s Online Public
Access Catalog, which is now available over the Internet
(telnet address: opac.nal.usda.gov).
“There are currently more than 630,000 bibliographic
records in ISIS. The addition of the 198,000 converted
records will increase the size of the database by more than
30 percent. The source records to be converted from NAL’s
shelflist are handwritten, typewritten, and typeset cards
created from 1862 to 1965.”
“Approximately 80% of the records are original
cataloging records for which there is no cataloging copy
available in the national bibliographic databases such
as RLIN and OCLC.” “Upon completion of this current
retrospective conversion project, all records for monographs
held by NAL will be in machine-readable form...”

Talk with Donna Collins. 1996. Sept. 30. When the
conversion is finished, all monographs in the Dictionary
Catalog of the National Agricultural Library–1862-1965
(1967) will be in machine-readable form. The total cost
of the 5-year project was about $769,000, or about $3.88
per record. Sally Sinn, in the Technical Services Division
(TSD) came to NAL from the National Library of Medicine;
she is very interested in retrospective conversion of all the
old serials owned by NAL. Talk with Sally Sinn. She is
very interested in serials conversion and her group is now
trying to understand how feasible the project is and possible
sources of funding. Address: Supervisor, Cataloging Branch,
NAL. Phone: 301-504-6730.
9341. Kuss, Kurt. 1996. B.T. Galloway and the Bureau of
Plant Industry. ALIN–Agricultural Libraries Information
Notes (Beltsville, Maryland) 22(6-8):18-23. June/Aug.
• Summary: Contains a biography of Galloway, 12 excellent
old photos, and ten biographical sketches including P.
Howard Dorsett, David Fairchild, Walter T. Swingle, and
Frank N. Meyer. “Meyer led four plant expeditions into Asia
between 1905 and 1918. He was responsible for 2,500 plant
introductions to the U.S.” Photos show: Fairchild and Meyer
talking at Fairchild’s desk in about 1905. The first workers
in the Bureau of Plant Industry incl. Swingle, Fairchild,
Dorsett, Galloway, and Erwin Smith.
“The exhibit was developed around a photograph album
which was donated to the National Agricultural Library by
Robert Galloway, grandson of B.T. Galloway. The album
was originally presented to Galloway in 1914 when he left
the Department to become Dean of the Agricultural College
at Cornell University [Ithaca, New York]. Galloway returned
to the Department of Agriculture in 1917, and continued
his research until he retired in 1933.” Address: Reference
librarian, NAL.
9342. Weintraub, Irwin. 1996. Oberly award for bibliography
in the agricultural sciences. ALIN–Agricultural Libraries
Information Notes (Beltsville, Maryland) 22(6-8):9. June/
Aug.
• Summary: Gives citations for the last four winners.
Deadline: 1 Dec. 1996. Address: Cataloging Branch, NAL.
9343. Eden Foods, Inc. 1996. Eden Foods, Inc., testifies
before USDA’s National Organic Standards Board (NOSB)
(News release). 701 Tecumseh Road, Clinton, MI 49236. 6 p.
Sept. 25.
• Summary: On Sept. 18 in Indianapolis, Indiana, Michael
J. Potter, Chairman and President of Eden Foods, presented
testimony to the NOSB. “There are four fundamental issues
on which USDA appears to Eden Foods and our organic
family farm suppliers to be headed in the wrong direction:
I. The First Amendment rights of Eden Foods, Inc. and our
right to use private certifiers that are best qualified to provide
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the public assurance of organic authenticity.
“II. The, as of today, secret list of allowable input
materials for food processing, agricultural practices, and
animal husbandry.
“III. The USDA intent to allow foods to be marketed
as organic that are treated with any chemical substance
that the FDA says is legal for use on non-organic food, in
storage containers and facilities, and in food processing
environments to control pests and fungi.
“IV. The USDA intent to allow genetically engineered
organisms into the organic market, and allow irradiated
organic food.” Address: Clinton, Michigan.
9344. Nelson, Frederick J.; Schertz, Lyle P. eds. 1996.
Provisions of the Federal Agriculture Improvement and
Reform Act of 1996. USDA Agriculture Information Bulletin
(AIB) No. 729. 147 p. Sept.
• Summary: This act, signed into law in April 1996, makes
significant changes in long-standing U.S. agricultural
policies. This report, containing 24 chapters and appendixes,
provides an item-by-item description and explanation of
the Act–which will guide agricultural programs from 1996
to 2002. Address: Commercial Agriculture Div., Economic
Research Service, USDA.
9345. Soyatech, Inc. 1996. Soya Bluebook Plus 1997: The
annual directory of the world oilseed industry. Bar Harbor,
Maine: Soyatech. 368 p. Sept. Comprehensive index. Brand
name index. Advertiser index. 28 cm.
• Summary: A gold seal in the upper right corner of the front
cover proclaims: “1947-1997. 50th Anniversary edition.”
This edition features a special section titled “Soya Bluebook:
Celebrating 50 years of service to the soybean industry,” by
Bob Callahan (p. 13-21; see separate record). Address: 318
Main St., P.O. Box 84, Bar Harbor, Maine 04609. Phone:
207/288-4969.
9346. Natural Foods Merchandiser. 1996. Vermont rGBH
labeling law struck down. Oct. p. 6.
• Summary: Vermont’s law, which took effect on Sept.
12, 1995 and is due to sunset on June 30, 1997, was struck
down in a panel for the New York Federal Appeals Court in
August. The law “requires retailers to post signs warning
consumers of products that might contain rBGH... Currently,
rBGH is being administered to only 10% of U.S. dairy cows,
according to a recent USDA survey.”
9347. SoyaScan Notes. 1996. Black soybean varieties in
North America: A brief early history (Overview). Nov. 3.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Since the late 1970s, almost all of the soybeans
in the USA have had yellow seed coats. Most Americans,
including soybean farmers, have never heard of soybeans
that were black, green, brown, white, red, bicolored, or

mottled. But have yellow soybeans always predominated in
America?
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898, not
more than eight varieties of soy beans were grown in the
United States, namely, Ito San, Mammoth, and Butterball,
with yellow seeds; Buckshot and Kingston, with black seeds;
Guelph or Medium Green, with green seeds; and Eda and
Ogemaw, with brown seeds.” Thus of these eight pre-1898
varieties, 3 varieties (37.5%) had yellow seeds, 2 varieties
(25%) had black seeds, 2 varieties (25%) had brown seeds,
and 1 variety (12.5%) had green seeds (Source: Piper &
Morse 1910, “The soy bean: History, varieties, and field
studies,” p. 27).
In this same important 84-page report, the authors
describe in great detail the 285 soybean varieties that have
been introduced into the United States as of 1909. Of these
285 varieties, 152 varieties (53.3%) have yellow (strawyellow or olive-yellow) seeds, 55 varieties (19.3%) have
black seeds, 44 varieties (15.4%) have brown seeds, 24
varieties (8.4%) have green seeds, and 10 varieties (3.5%)
are bicolored (p. 37-39).
Thus, as late as 1910, only about half of all soybean
varieties in the United States had yellow seeds. But yellow
soybeans were already coming to be preferred. Why?
“Yellow or green seeds are preferable to darker colors, as the
shattered seeds are more easily found by hogs pasturing the
field or stubble” (p. 36).
The first black-seeded soybean was probably introduced
to the USA from Japan in 1889 by Prof. W.P. Brooks of
the Massachusetts Agricultural Experiment Station, who
traveled to Japan to collect seeds. He had named this variety
“Medium Black” by 1895 and in 1893 it was grown at the
Rhode Island Agricultural Experiment Station, from which
the U.S. Department of Agriculture received it in 1903 under
the name “Japanese No. 15.” By 1910 it had been officially
named “Kingston” (p. 31).
In 1910 the following named, black-seeded (or partly
black) soybeans (listed alphabetically) were being grown in
the USA: Arlington, Auburn, Black Beauty, Brindle (brown
and black), Buckshot, Chernie, Cloud, Early Black, Ebony,
Extra Early Black, Fairchild, Flat King, Hankow (brown
banded with black), Hongkong, Jet, Kingston, Large Black,
Medium Black, Medium Early Black, Meyer (black and
brown), Nigra, Nuttall, Peking, Pingsu, Riceland, Shanghai,
Taha (black with olive saddle), Wilson, Wisconsin Black (p.
39-74).
In 1899 Walter Blasdale, Instructor in Chemistry at
the University of California, studied the vegetables sold at
Chinese markets in San Francisco. He reported that year in
USDA OES Bulletin No. 68 that two varieties of soy beans
were found, a yellow and a black. “The black is known
as ‘hak tau,’ and is designated by the characters ‘black’ +
‘bean.’ Both varieties obtained from the Chinese market in
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San Francisco grew readily in Berkeley, attaining a height of
about 3 feet, and in spite of a very dry season produced an
abundant crop of seeds.” In this bulletin, Blasdale included
a good, full-page photo of “The upper portion of a plant
of the black soy bean.” He then analyzed the nutritional
composition of both the original Chinese soy beans and their
progeny grown in Berkeley, and presented his results in
tabular form. On a dry-weight basis, the original black soy
beans contained, on average, 0.35% more protein (39.62%
vs. 39.27%) and 0.72% less fat (18.77% vs. 19.49%) than the
yellow soy beans.
On 28 August 1906 the USDA, as part of its major seed
and plant introduction, received the first black soybean [SPI
#19184] noted for its food use. It came from Newchwang,
Manchuria, from Plant Explorer Frank N. Meyer, who wrote:
“A large variety of the black soy bean. This is a very rare
variety and is used for food: also for making a superior oil.”
The first American recipe for using black soybeans was
published in May 1917, during World War I, in the Wisconsin
Agricultural College, Extension Circular No. 79, titled “How
to Cook Soy Beans,” by the University of Wisconsin Home
Economics Department. The one recipe titled “Black soy
bean soup” called for “1 pint black soy beans.” This same
recipe appeared the next month, in the June issue of the
Journal of Home Economics in an article titled “Soy Bean
Cookery,” by Nell Beaubien, of the University of Wisconsin
Home Economics Department.
In 1960 the first recipe for black soybeans [called “black
beans” after the Japanese term kuro mamé which means
“black soybeans”] appeared in America in a cookbook,
Zen Macrobiotics, by George Ohsawa. It was recipe No.
118 for Boiled soy beans. But the “black beans” were used
only as an alternative ingredient. Most of the recipes for
black soybeans in American cookbooks after 1960 were
in macrobiotic cookbooks, where they were consistently
called “black beans” rather than black soybeans–and one
can only wonder if the authors realized that their recipes
were really calling for black soybeans. The first macrobiotic
recipe calling for “Black soy beans” was published in 1973
by Chico-San in a product catalog which contained many
recipes. The first real macrobiotic cookbook to use the
term “black soybeans” in a recipe title was Aveline Kushi’s
Complete Guide to Macrobiotic Cooking, published in 1985
by Warner Books (see p. 257-58).
The first packaged black soybeans sold in America
for food use appeared in 1959 in New York City. They
were imported from Japan by the Oriental Food Shop, and
received a write-up in the May 1959 issue of House Beautiful
magazine.
In 1962 Chico-San Inc., in Chico, California, one of
America’s first macrobiotic- and natural foods companies,
began selling “Black Soybeans,” imported from Japan. By
January 1970, Erewhon Trading Co. in Boston had followed
with a similar product named “Kuromame, a black soy bean

import.”
In August 1996 Eden Foods introduced America’s first
canned black soybeans–which were also organically grown
in Michigan.
The following is a list of 65+ black soybean varieties
introduced before about 1940 to North America, arranged
alphabetically by name, with the earliest known date of
introduction given in parentheses: Arlington (1910), Auburn
(1910), Avoyelles (1931), Black (1900), Black Beauty
(1910), Black Ebony (1918), Black Eyebrow (1915), Black
Ontario (1927), Black Round (1902), Black Sable (1927),
Bopp (1927), Buckshot (1907), Cayuga (1933), Chernie
(1910), Claud (1914), Cloud (1909), Coker 31-15 (1934),
Coker’s Black Beauty (1931), Early Black (1902), Early
Wilson (1927), Early Wisconsin Black (1927), Ebony (1907),
Edna (1914), Essex (1927), Extra Early Black (1902), Extra
Early Black Eyebrow (1927), Extra Select Sable (1927),
Fairchild (1910), Flat Black (1904), Flat King (1907), Hiro
(1936), Honkong / Hong Kong (1909), Jet (1909), Kingston
(1907), Kingwa (1935), Kura (1936), Laredo (1920), Large
Black (1907), Mammoth Black (1927), Medium Black
(1894), Medium Early Black (1897), Medium Late Black
(1897), Meyer (1907), Nigra (1910), Norredo (1935), Nuttall
(1907), Oloxi (1937), Otootan / O-too-tan (1914), Pee Dee
(1937), Peking / Pekin / Peking S (1910), Pekwa (1932),
Pine Dell Perfection (1937?), Pingsu (1909), Red Sable
(1927), Riceland (1907), Royal (Morse 1918), Sable (1914),
Sato (1936), Shanghai (1910), Sooty (1912), Taha (1909),
Tarheel / Tar-Heel / Tar Heel (1914), Tarheel Black (1915),
Watson Black (1936), Wilson (1909), Wilson-Five (1918),
Wing’s Extra Select Sable (1911), Wing’s Pedigree Sable
(1916), Wing’s Sable (1910), Wisconsin Early Black (1927),
Wisconsin Black (1903), Wisconsin Pedigreed Black (1927).
9348. ASA Today (St. Louis, Missouri). 1996. European
response to genetically modified soybeans: Special update to
ASA members. 3(1):3-4. Oct/Nov.
• Summary: “Special emphasis is placed on the current
situation in the European Union, one of our key export
markets.
“Background: The first commercially available
variety of GMO soybeans, Roundup Ready®, have been
approved for importation and processing by government
regulatory agencies in the United States, Europe, Canada,
Mexico, Argentina, and Japan. Regulatory bodies in these
countries have declared these soybeans safe and the same
as conventional soybeans in composition, nutritional profile
and functionality. Because these GMO soybeans have been
determined equivalent to conventional soybeans in safety
and nutrition, government agencies have not required that
they be segregated or labeled, either in the U.S. or abroad.
“Last spring regulatory approval was granted by the
European Union allowing the importation and processing
of Roundup Ready soybeans into food and feed. However,
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despite these approvals, consumer acceptance issues
regarding biotechnology and GMO soybeans exist in parts
of Europe which could affect U.S. soybeans exports to
certain European markets. No significant consumer or market
acceptance issues regarding GMO soybeans have surfaced
outside Europe.
“Present situation: Greenpeace and other activist groups
have mounted strident opposition to the introduction of
GMO soybeans into Europe.” Their efforts have raised
concern among consumers and segments of the food industry
in several European markets, including Germany, Austria,
the United Kingdom, Switzerland and Scandinavia. Based
on a consumer ‘right to know’ platform, these groups are
advocating segregation of the GMO soybeans and the
labeling of all products containing GMO soybeans. They
are threatening a possible boycott of all U.S. soybeans and
derivative products if their demands for segregation and
labeling of GMO soybeans are not met.
“This campaign is particularly strong in Germany.
Large-scale consumer research in Germany indicates that a
significant percentage of the population currently is uncertain
about the application of modern biotechnology. Greenpeace
is exploiting this situation and has launched, with a few other
organizations, a campaign attacking genetically modified
crops in general and GMO soybeans in particular. The
German media response has been strong, but even-handed,
and German consumers’ direct response has yet to be
determined.
“As a result of the continued pressure by Greenpeace
and other activists, Unilever-Germany, the largest consumer
food company in Germany, recently announced that, while
it supports biotechnology in general, it will not use soybean
oil in their margarine and vegetable oil brands until UnileverGermany is more confident of positive consumer attitudes.
Nestle-Germany has announced a similar position.
“Because of this situation, some European purchasers
are looking for supplies of soybeans guaranteed to be GMO
free. At the current time, traditional exporters in the U.S.
are not guaranteeing shipments of non-GMO soybeans.
Greenpeace has identified some small and non-traditional
suppliers who are reportedly offering supplies of non-GMO
soybeans for export at ‘modest’ premiums. The grain trade
knows little or nothing about these suppliers; it is believed
that they could offer only limited supplies, and it is not clear
how they would execute shipments.
“ASA actions: The American Soybean Association
anticipated this controversy in Germany and, along with the
United Soybean Board (USB) and industry stakeholders,
has been monitoring and attempting to positively influence
the situation since the beginning. ASA staff in Germany
and Brussels are involved on a daily basis. We are listening
to consumers and are working with industry partners in
Germany and other European countries to address questions
and help share information. We are also keeping close tabs

on the possible spillover of the issue into other European
countries.
“Since March, when regulatory approval was
announced, ASA has carried out extensive industry
educational programs in Germany and the European Union
with market development funding provided by the U.S.
Department of Agriculture and USB. These programs
include the publication and distribution of written materials
targeted at the food industry, a visit to Germany by ASA
CEO Steve Censky and ASA and USB farmer leaders for
discussions on the subject at top industry levels, and the
support of videos and consumer magazine inserts developed
to explain the safety and benefits of biotechnology and
GMO soybeans. ASA is working closely with a coalition
of German food processors, oilseed crushers, and others to
disseminate factual, science-based information to retailers
and consumers.
“In discussions with the trade and the press, ASA has
maintained that segregation of GMO soybeans and nongenetically modified varieties is impractical and unnecessary,
since they are no different in composition or safety.
“ASA supports modern biotechnology efforts and
believes that farmers, consumers, the environment, and the
entire ag-industry will benefit from biotechnology. We will
continue to work to educate our customers on the benefits
and safety of biotechnology.
“As marketers of U.S. soybeans, ASA and our members
also must be responsive to our customers. Consumer attitude
surveys indicate that German consumers are concerned about
the inclusion of genetically modified ingredients in their
food products. Whether real or imagined, their concerns are
a reality. ASA will continue to work with industry partners
to develop strategies and messages that protect the German
market (7% of total U.S. soybean exports) and the European
Union market at large (over 40% of total U.S. soybean
exports).”
9349. Bonde, M.R.; Peterson, G.L.; Nester, S.E.; Hartwig,
E.E. 1996. Virulence of isolates of Phakopsora pachyrhizi
and P. meibomiae on soybean genotypes (Abstract).
Phytopathology 86(11):S92. Supplement. Nov. Abst. #823A.
Address: 1-3. USDA/ARS, Foreign Disease–Weed Science
Research, Frederick, Maryland 21702; 4. USDA/ARS,
Soybean Production Research, Stoneville, Mississippi 38776.
9350. Richardson, Ralph M.; Adams, C.C.; DeVille, K.C.;
Penn, J.E.; Kraenzle, C.A. 1996. Farmer cooperative
statistics, 1995. USDA Rural Business/Cooperative Service,
RBS Service Report No. 52. vii+ 54 p. Nov. 28 cm.
• Summary: The contents is the same as last year. Contains
25 tables, 16 figures (mostly graphs and pie charts), and 10
Appendix figures.
Cooperatives are thriving, with 1995 being a record
year nationwide for net income ($2.36 billion, up 20.1%
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over 1994), and gross and net business volumes. Minnesota
is the leading state in number of cooperatives (389), while
California has the most memberships (329,241).
The major types of cooperatives in the USA are
marketing co-ops (2,074), farm supply co-ops (1,458), and
service co-ops (474).
The four commodities most widely sold by co-ops
are milk, grains (incl. seeds), fruits and vegetables, and
livestock. Address: Statistics and Technical Services Staff,
Rural Business-Cooperative Service, Rural Development,
U.S. Dep. of Agriculture, STOP 3256, Washington, DC
20250-3256.

and services (NAL is the largest agricultural library in the
world). Databases: AGRICOLA (AGRICultural OnLine
Access), AGRIS International, CVAB Abstracts, CRIS
(Current Research Information Service), TropAg (tropical
and subtropical regions from 1975), U.K. Centre for
Economic Botany bibliographic database (150,000 literature
references, covering uses of plants worldwide, back to the
mid-19th century. Not available on disk. For a search contact
J.Morley@rbgkew.org.uk). New crop monographs 19801995. Address: USDA/ARS, National Agricultural Library,
10301 Baltimore Ave., Room 304, Beltsville, Maryland
20705-2351.

9351. Hardin, Ben. 1996. Chemist (Herbert J. Dutton) named
to ARS hall of fame (News release). Peoria, Illinois: USDA
ARS. 1 p. Dec. 4.
• Summary: “Peoria, Illinois, Dec. 4–Chemist Herbert J.
Dutton, whose pioneering research helped make soybean oil
the predominant edible vegetable oil worldwide, has been
named to the Agricultural Research Service’s Hall of Fame.
ARS is the chief research agency of the U.S. Department of
Agriculture.
“From 1945 until his retirement in 1980, Dutton worked
at the ARS National Center for Agricultural Utilization
Research here. He is now an adjunct professor at the Hormel
Institute of Austin, Minnesota, where he has continued to
contribute to scientific knowledge of lipid analysis and
biochemistry.
“’Largely as a result of Dr. Dutton’s research, soybean
oil is the major vegetable oil in the world and it commands
85 percent of the fats and oils market in the U.S.,’ said
Edward B. Knipling, acting ARS administrator.” Address:
Peoria, Illinois.

9355. Nielsen, N.C. 1996. Soybean seed composition. In:
D.P.S. Verma and R.C. Shoemaker, eds. 1996. Soybean:
Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 127-63. Chap. 7.
[235 ref]
• Summary: Contents: Introduction. General features of
seed development. Seed carbohydrate. Protein composition:
Storage proteins (structural features, synthesis and deposition
of storage globulins, genomic organization of seed protein
genes, protein engineering to improve nutritional quality),
urease, seed protease inhibitors. Concluding remarks.
Tables show: (7.1) Nomenclature identifying primary
glycinin and Beta-conglycin subunits of soybean (19841992, 15 references). Address: United States Dep. of
Agriculture, Agricultural Research, Agricultural Research
Service, Plant Production and Pathology Research Unit, Dep.
of Agronomy, Purdue Univ., W. Lafayette, Indiana 47907.

9352. Hardin, Ben. 1996. Fantesk™ inventors with
technology transfer award (News release). Peoria, Illinois:
USDA ARS. 1 p. Dec. 5.
• Summary: Fantesk™ is an starch-water-oil blend invented
by Kenneth Eskins and George F. Fanta. They will receive
gold plaques in an ARS [USDA’s Agricultural Research
Service] award ceremony Dec. 11 at Beltsville, Maryland.
The only other trademarked USDA entity is Smokey the
Bear. Address: Peoria, Illinois.
9353. Dowling, Carol L. comp. and ed. 1996. List of journals
indexed in Agricola 1996. Beltsville, Maryland: National
Agricultural Library. vi + 162 p. 28 cm. [1400 ref]
Address: Technical Services Div., NAL, Beltsville,
Maryland.
9354. Gates, Jane Potter. 1996. New literature for new crops.
In: J. Janick, ed. 1996. Progress in New Crops. Arlington,
Virginia: ASHS Press. xix + 660 p. See p. 151-54. [29 ref]
• Summary: Contents: Introduction. Libraries, centers,

9356. Palmer, R.G.; Hymowitz, T.; Nelson, R.L. 1996.
Germplasm diversity within soybean. In: D.P.S. Verma and
R.C. Shoemaker, eds. 1996. Soybean: Genetics, Molecular
Biology, and Biotechnology. Wallingford, England: CAB
International (Commonwealth Agricultural Bureaux). x +
270 p. See p. 1-36. Chap. 1. [234 ref]
• Summary: Contents: Introduction. Germplasm–Subgenus
Soja. Germplasm–Subgenus Glycine. Germplasm–
Characterization of diversity: Soybean breeding and loss
of diversity, diversity for ‘yield’ traits within G. max,
diversity for value-added traits within G. max, diversity
for pest resistance/tolerance within G. max, diversity for
physiological traits within G. max, soybean breeding and
use of G. soya, diversity for cytogenetic and molecular traits
within G. max and G. soja. Conclusions.
The introduction states: “There are more than 100,000
Glycine max accessions, probably less than 100,000 Glycine
soja accessions, and approximately 3,500 accessions
of perennial Glycine species in germplasm collections
throughout the world. Inasmuch as the only worldwide
survey of soybean collections is a decade old (Juvik et al.,
1985), the exact numbers are unknown. Major Glycine
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collections exist in Australia, Brazil, China, Germany, India,
Indonesia, Japan, Russia, South Korea, and the United
States. Many other smaller but important collections exist
throughout Asia and Europe.”
Tables show: (1.1) List of species in the genus Glycine
Willd., three-letter code, 2n, standard (PI), genome symbols
and distribution. (1.2) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from China. (1.3) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from Japan. (1.4) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from South Korea. (1.5) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
by country and maturity group. (1.6) Origin and number of
accessions of Glycine max in the USDA Soybean Germplasm
Collection. (1.7) Number of accessions of Glycine max in the
USDA Soybean Germplasm Collection by maturity group.
(1.8) Representative examples of plant introductions and
their descendants used in pest reaction studies in soybean
(19 references from 1951-1992). (1.9) Representative
examples of plant introductions and their descendants used
in qualitative genetic studies in soybean (34 references
from 1918-1992). (1.10) Representative examples of plant
introductions and their descendants used in protein and
isozyme studies in soybean (13 references from 1977-1992).
Figures show: (1.1) Summary of genomic relationships
based on cytogenetics and seed protein profiles among 11
of the 16 wild perennial species of the subgenus Glycine.
Address: 1. United States Dep. of Agriculture, Agricultural
Research Service, FCR and Dep. of Agronomy and Zoology/
Genetics, Iowa State Univ., Ames, IA 50011; 2. Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801; 3. USDAARS and Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
9357. Shoemaker, R.C.; Polzin, K.M.; Lorenzen, L.L.;
Specht, J.E. 1996. Molecular genetic mapping of soybean.
In: D.P.S. Verma and R.C. Shoemaker, eds. 1996. Soybean:
Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 37-56. Chap. 2. [51
ref]
• Summary: Contents: Introduction. Genome organization.
Genome duplication. Molecular genetic map. QTL
(quantitative trait loci) mapping. Map-based genotype
analyses. The soybean genome database (developed at the
USDA’s Agricultural Research Service {ARS} Plant Genome
Office). The future of soybean molecular genetic mapping.
Figures show: (2.1) Distribution of single-, low-, and
repetitive-copy sequences within several regions of the
soybean genome. “The lambda clones represented in the
figure were selected using the probes sle and A071.” (2.2)
Soybean genetic markers known to be duplicated on other

linkage groups. The letter designation at the top of each
table indicates the linkage group where the markers reside.
The markers are listed in the order in which they are found
on the linkage group. To the right of each marker is shown
the linkage group(s) where it is known to be duplicated.
(2.3) The molecular genetic map of the soybean. (2.4)
Map-based pedigree of the soybean cultivar Hark. Letters
to the left of linkage groups indicate the parental source of
the chromosomal segment: AK Harrow (A), Harosoy (H),
Hawkeye (K), Mukden (M), Mandarin Ottawa [Mandarin
(Ottawa)] (O), and Richland (R). Tables show: (2.1)
Quantitative trait loci mapping studies in soybean (19901994, 15 references).
This chapter begins” The soybean first emerged as a
domesticated plant around the 11th century B.C. (Hymowitz,
1970), although references to the soybean appear in books
written 4500 years ago (Smith and Huyser, 1987). As such, it
is one of man’s oldest cultivated crops.”
Note: The soybean is not one of man’s oldest cultivated
crops. There is no evidence that references to it appeared in
books written 4500 years ago. Smith and Huyser (1987) are
repeating the same old unfounded and undocumented myths
about the soybean. Address: 1. USDA-ARS FCR and Depts.
of Agronomy and Zoology/Genetics, Iowa State Univ.,
Ames, IA 50011; 2-3. Dep. of Agronomy, Iowa State Univ.,
Ames, IA 50011; 4. Dep. of Agronomy, Univ. of Nebraska,
Lincoln, Nebraska 68583.
9358. Stickney, Robert R. 1996. Aquaculture in the United
States: A historical survey. New York, NY: John Wiley &
Sons, Inc. xvi + 372 p. Illust. Index. 24 cm. [2 soy ref]
• Summary: The methodology for successful catfish
spawning and rearing was in place by the 1950s, but
commercial ventures were almost nonexistent. In a classic
1957 paper, H.S. Swingle added the missing piece needed
to confirm the potential for commercial production. His
research showed that soybean meal could be used as the
main ingredient in a prepared feed for the commercial
production of channel catfish (p. 196-97).
By the late 1950s the nutritional requirements of channel
catfish were being investigated. In 1963 the ingredients
for several dry-pellet formulas were adopted by the Fish
Farming Experimental Station at Stuttgart, Arkansas. These
ingredients included fish meal, soybean meal, and soybean
oil. Address: Univ. of Washington.
9359. Campbell, John. 1997. Political pod [Washington, D.C.
has a huge influence on markets]. AGP News. Jan. p. 3.
• Summary: “Bill Lester used to end this column with the
phrase ‘Remember, prices are made in Washington, D.C.’
You might have noticed that I stopped using that phrase a
couple of years ago. Since 1985, the Federal Government
has stepped further and further back from trying to influence
supply, demand and price. Washington finally admitted
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that the world market is too big to control from inside the
beltway.
“It is still true, however, that Washington, D.C. has a
huge influence on markets. The primary role of Washington,
D.C. has evolved to making sure U.S. agriculture has a level
world playing field on which to play. USDA and the U.S.
Trade Representative’s office is involved in a global struggle
to implement trade agreements and settle numerous disputes
involving agricultural products. It is also true that despite
NAFTA and GATT, agricultural products are still subject to
more trade distortions than any other product.
“On a similar front, agriculture is emerging into a
new era. I call this the biological era. We went through the
industrial era when agriculture was mechanized. We have
been in the chemical era when artificial inputs added so
much to productivity. Now we are entering the biological era.
We will experience further decline in mechanization (hours
on a machine) and reduced tonnage of chemical inputs.
These will be supplanted by genetic and biological systems
that alter natural systems to achieve productivity increases
that machines and chemicals have achieved in the past.
“Governments are still trying to cope with these rapid
advances. Genetic engineering is a very emotional issue in
many sectors of society. Regulation of genetically modified
organisms (GMO’s) is still in its infancy while science and
commercial firms race to offer these products to farmers.
Train wrecks are bound to happen along the way.
“The cold hard facts are that the world has no more
tillable land. In fact, much of the land farmed and grazed in
the world is not suited to production. Continued population
pressure and growing incomes must be met by more and
better food. If yield increases do not happen, what’s left
of the natural world will be destroyed. We will not have to
worry about the rain forest in South America and the national
parks in Africa if the biological era is not allowed to proceed.
The ground will be plowed under, burned off, grazed down
and wildlife slaughtered.
“So, with the new year and a new Congress I am going
to start a new tradition with this ‘Political Pod’ column:
‘Remember, all rows lead to Washington, D.C.’”
9360. Marking, Syl. 1997. What you should really know
about the soybean checkoff: Farmers running it are charged
with wisely spending $40 million a year. Soybean Digest.
Jan. p. 48-50.
• Summary: When a farmer anywhere in the USA sells
soybean at the local elevator, one-half of one percent of their
market value is set aside for the national soybean checkoff
program, which began on 1 Sept. 1991. The program is
run and managed by 59 farmers who are nominated by
fellow soybean growers in their states and then approved
by the U.S. Secretary of Agriculture to serve on the United
Soybean Board (USB). This board oversees the national
soybean checkoff program in 1996 had a budget of nearly

$40 million. None of these funds can be used for lobbying or
political activity.
9361. Stevens & Associates, Inc. ed. and comp. 1997. U.S.
1997 soyfoods directory. Lebanon, Indiana: Indiana Soybean
Development Council. 47 p. 28 cm. [29 ref]
• Summary: This second, expanded edition of the directory
contains more than 270 company listings. Contents:
Foreword. How to use the Soyfoods Directory (incl. Internet
access). Daily soyfood guide pyramid (color). Soyfood
descriptions (alphabetical): Introduction, green vegetable
soybeans (edamamé), hydrolyzed vegetable protein (HVP),
infant formulas–soy based, lecithin, meat alternatives (meat
analogs), miso, natto, nondairy soy frozen dessert, okara
(see soy fiber), soy cheese, soy fiber (okara, soy bran, soy
isolate fiber), soy flour, soy grits, soy protein concentrate,
soy protein isolate, soy protein–textured, soy sauce
(tamari, shoyu, teriyaki), soy yogurt, soybeans, soymilk
(soy beverages), soynut butter, soynuts, soyoil & products,
sprouts–soy, tempeh, tofu & tofu products, whipped
toppings (soy based–”similar to other nondairy whipped
toppings, except that hydrogenated soyoil is used instead
of other vegetable oils”), yuba. Soybean products chart:
From whole soybeans, from soybean meal, from soyoil and
lecithin. Soyfood companies by product (products listed
alphabetically).
Composition and nutrient content of soyfoods (large
table, p. 14). Soyfood companies (alphabetical by company
name; Each listing contains address, contact, phone, soy
products, product names, distribution, to locate product,
classification). Mail-order soyfoods: Soyfood mail order
companies (listed alphabetically by company). Soyfood
companies by state (alphabetical by state; California has by
far the most). Soybean promotion & research organizations
(national, and state). Professional associations and industry
information resources. Soy cookbooks (19). Soy resource
books (10). Soyfood fact sheets and recipes: 1-2 pages each
for meat alternatives, miso, soyoil, soy flour, soymilk, tofu,
textured soy protein, whole soybeans. Soyfoods directory
survey.
This directory is on the Internet’s World Wide Web
at http://www. soyfoods.com. For more information or
suggestions, call 1-800-301-3153. The Internet version of
the Directory continues to improve. “The first year saw hits
to our site increase from 1,000 the first month to more than
8,000 per month now. We have added a new search engine
that makes it easier to find information and a new monthly
e-mail newsletter, Soyfoods USA, designed to inform media
sources, dietitians and consumers about the latest soyfoods
information. To subscribe to this popular newsletter, just
send an e-mail message to soyfoods@ind.com with the
words ‘Subscribe Soyfoods USA’ in the body or subject
field.”
Talk with Roger Stevens. 1997. March 10. The 1997
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directory was first available in January 1997. About 100,000
copies of this directory were printed, and all but 7,000 have
already been sent out free of charge. About 77,000 copies
were sent to registered dietitians nationwide; all are members
of the American Dietetic Association. Another 10,000
copies were sent to the American Association of Family
and Consumer Sciences–basically extension personnel at
the Cooperative Extension Service in each county; these
people provide a lot of consumer information about foods
and agriculture. About 500 copies were sent to each of the
20 state soybean development councils. The remaining 6,000
copies were sent to callers who left their name and address at
a toll-free answering service. The next step is to do a media
tour in Indiana. Traveling with a registered dietitian, they
expect to generate a lot of requests from citizens of Indiana.
One of the goals is to show other states that if you promote
soyfoods in this manner, you will get a lot of interest.
Roger hopes to encourage other states to take a more active
role in promoting soyfoods. The directory has generated a
tremendous amount of information on the part of dietitians
who call the toll-free number and have many questions about
soyfoods; Roger tries to refer them to people who have the
answers–such as 1-800-Talk-Soy. The Indiana Soybean
Council has had to hire a new person just to handle the
requests for this directory.
Next Roger plans to do a survey of registered dietitians
to learn more about their responses to the 1997 directory.
He might ask: Did you receive the book? Do you use it? If
so, in what way and how often? How many people do you
influence with regards to soyfoods as a result of this book?
So if each of the 77,000 dietitians influences, on average, 10
people a year, the directory has reached more than 750,000
people. One major goal of this book is to help dietitians
include more soyfoods in their own diets and in the diets of
their clients. How can we better help you do this? Do you
want a cookbook? A starter kit? Shall we include coupons?
From the focus groups he has already conducted, Roger
thinks that future editions of the directory will be presented
more like a cookbook or recipe book, with the directory in
the back. “People really like the recipes. They just hand them
out to their clients. We get requests for 100 books at a time
from dietitians, who give the entire book to their clients at
classes, in their offices, etc.” Roger has the funds to do the
research to find out exactly what dietitians want in the way
of soyfoods recipes and how they want them organized.
Other possible questions: Which part or parts of the
book do you find most valuable? Which do you find least
valuable. Is there any information which is not in the book
that you wish were included?
Roger would also like to develop for the next edition
of this book a graphic presentation of the inside of a typical
supermarket showing all the different products which contain
soy.
Note: The word “soyoil” is used instead of “soy oil”

throughout this directory. Address: Stevens & Associates,
4816 North Pennsylvania Street, Indianapolis, Indiana
46205. Phone: 317-926-6272.
9362. Carter, Thomas E., Jr. 1997. Public variety
release summary: Table 1. Raleigh, North Carolina. 7 p.
Unpublished manuscript. 35 cm. [43 ref]
• Summary: This table is titled “Pedigree and related
information for North American varieties released during
1992 and Feb. 1997.” For each variety the following
information is given: Variety name. Maturity group. Year
released. Pedigree. Prior designation. Developer. PI No. Reg.
Lic. Reference. Note: The letters “AC” before a variety name
stand for Agriculture Canada.
The varieties are: 9063, AC Albatros, AC Brant, AC
Colibri, AC Cormoran, AC Harmony, AC Hercule, AC
Pinson, AC Proteus, Accomac, Achiever, Agassiz, Alpha
(1996), Alpha (1992), Athow, Benning, Bronson, Cache,
Calhoun, Carver, CF461, CF492, Charleston, Chesapeake,
Ciaric, Cisne, Colfax, Conrad 94, Council, Danatto,
Defiance, Delsoy 5500, Dillon, Doles, Faribault, Fillmore,
Flint, Freeborn, General, Glacier, Graham, Granite, Haskell,
Hendricks, Holladay, Holt, IA1005, IA1006, IA2007R,
IA2008R, IA2011, IA2012, IA2013, IA2016, IA2017,
IA2018, IA2019, IA2020, IA2021, IA2022, IA2023, IA2024,
IA2025, IA2027, IA2028, IA2029, IA2030, IA2032, IA2033,
IA2034, IA2035, IA2036, IA3001, IA3002, IA3003,
IA3004, IA3005, IA3006, IA3007, IA3008, IA4001 (Note:
IA varieties are from Iowa), Iroquois, K5292, Kenwood 94,
KS3494, KS4694, KS4895, Lambert, Lancaster, LN90-4524,
Lyon, Macon, Magellan, Marcus 95, Maverick, Maxcy,
Mercury, Micron, Mustang, Nemaha, ODell, Ohio FG1, Ohio
FG2, Pace, Parker, Pearl, Piatt, Probst, Saline, Sandusky,
Saturn, Stressland, Thorne, TNS, Toyopro, Traill, Vernal,
Vertex, Wicomico, Yale. Address: Research Geneticist /
Assoc. Prof., USDA-ARS, North Carolina State Univ.,
Raleigh, NC.
9363. Messina, Mark. 1997. Summary of findings: Heart
disease. Soy Connection (The) (Jefferson City, Missouri)
5(1):3. Winter. Special edition: Highlights of the Second
International Symposium on the Role of Soy in Preventing
and Treating Chronic Disease. [4 ref]
• Summary: One obstacle to greater use of soy protein
to lower blood cholesterol is the failure of scientists to
understand the mechanism which causes this lowering–
although there is no shortage of hypotheses. Dr. Cesare
Sirtori, of the University of Milan, Italy, (a veteran researcher
in this field and one of the keynote speakers) presented data
showing that cholesterol reduction is due to enhanced LDL
cholesterol degradation stimulated by peptides formed from
the hydrolysis of the 7S globulin (a soy protein) by the liver.
Dr. Shigeru Yamamoto and colleagues from the University
of the Ryukyus in Japan, suggest it is the undigested peptides
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from soybean protein that lower cholesterol.
However, work by Ms. Mary Anthony and colleagues,
from Bowman Gray Medical School in North Carolina,
suggest that isoflavones, not protein, are the key. “Dr. Sirtori
indicated that much of his clinical work demonstrating
cholesterol reduction involved the feeding of soy products
that contained minimal amounts of isoflavones, although his
assertion met with some surprise.”
“Elegant work presented by Dr. William Wong from
the USDA’s Agricultural Research Service (ARS) suggests
that soy lowers cholesterol by enhancing cholesterol
excretion through bile acid production, specifically via the
chenodeoxycholic pathway.
“One of the most exciting findings of the symposium
was the observation that soy increases HDL cholesterol.
Relatively few dietary approaches have been shown to raise
HDL cholesterol. Three human studies, by Susan Potter
and colleagues from the University of Illinois [USA], Dr.
Elzbieta Kurowska and colleagues from the University
of Western Ontario [Canada], and Drs. Karin Nilausen
and Hans Minertz from the University of Copenhagen
[Denmark], indicated that HDL increases in response to
soy consumption. In some individuals the results are quite
dramatic with HDL increasing as much as 50 percent,
although typical increases are more in the range of 5-10
percent. It appears that the lower the initial starting HDL
cholesterol level, the greater the response to soy. The
combined effect of a decreased LDL and an increased
HDL strongly support the use of soy for reducing heart
disease risk.” Address: PhD, Symposium Chairperson, Port
Townsend, Washington.
9364. Corcoran, Leila. 1997. US farmers embracing ‘biotech’
crops. Times of India (The) (Bombay). March 4. p. 15.
• Summary: “Biotechnology is revolutionising agriculture,”
said Dan Glickman, USDA secretary, as he addressed
thousands of producers who met in Tampa, Florida, for 3-day
joint convention of the American Soybean Association and
the National Corn Growers Association. American farmers
are also embracing ‘biotech’ crops as the wave of the future.
The new seeds are made by U.S. multinationals such as
DuPont Agricultural Products, and Monsanto Co.
David Erickson, head of the American Soybean
Association, said that farmers will be able to use
biotechnology produce foods that are better tasting and
more nutritious. “’I don’t know how you can be against
something that holds so much potential for an industry as
what biotechnology holds for agriculture.’” Address: Reuter.
9365. ASA Today (St. Louis, Missouri). 1997. ASA/
China cultivates soy demand: International soy promotion
highlights. 3(5):4. March.
• Summary: “In 1982, ASA [American Soybean Association]
opened an office in China. Today, China has a population of

1.2 billion people, and ASA Country Director Phillip Laney
heads ASA offices in Beijing and Shanghai. Laney manages
a staff of 13 who implement programs funded by the national
soybean checkoff and USDA’s Foreign Agricultural Service.
“In 1996, China produced 447 million bushels of
soybeans, making them number three in soybean production
worldwide. ASA’s initial goal in China is to create enough
domestic demand for China’s own soybean production that
it will have no meal and beans to export in competition with
US soybean and meal exports. According to Laney, this goal
is being achieved.
“China’s soybean exports have turned around from
62.5 million bushels in 1987, to importing over 36.7
million bushels in 1996. Soy meal exports have also made
a turnaround from a high of 2.5 million tons in 1990, to
importing over 1.1 million tons in 1996. ‘The challenge now
is to maintain the demand in China so U.S. soybeans and soy
products continue to be imported on a regular basis,’ Laney
said.
“This change from being a net exporter to becoming a
net importer was especially obvious during the last quarter
of 1996, when China purchased unusually large amounts of
soybeans, meal and oil. During this time, China purchased
from the U.S. 48.7 million bushels of soybeans, 700,000 tons
of soymeal and 250,000 tons of soyoil. While it is not known
if imports will continue at this pace, it is still evident that
China is more willing than previously to allow imported soy
products.
“Although ASA had been very successful in creating
demand for soybean meal through an intensive technical
support program to the feed and livestock industries, future
imports could be held hostage to China’s state controlled
trading policies. At present, only one government agency is
allowed to import soybeans and it does so more as a means
of controlling the domestic price as opposed to meeting
actual need.
“ASA is working actively with the United States
Trade Representative to make China’s trading rules more
transparent and, as a condition of being accepted into the
World Trade Organization (WTO), to open the market for
U.S. agricultural products. Should success be achieved,
China may become the world’s largest importer of corn and
soybeans.
“To bring that day closer, ASA maintains a strong
program promoting the use of soybean meal with the swine,
poultry and aquaculture industries. Although China is
presently the world’s largest producer of both fish and pork,
the technology used to raise them is still basic. Through new
feed formulations, assistance in management and genetics,
staff are creating an increasing appreciation of and demand
for soybean meal.
“ASA is educating the livestock industry on the quality
differences between variances in the cost of livestock or fish
production. We want them to understand that as the world’s
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largest supplier of soybeans for high quality, the U.S. should
be China’s primary source to satisfy its growing demand.”
Sidebar: Deng Xiaoping died on 19 Feb. 1997. The
92-year-old leader “is credited with the introduction of
free-market principles which have transformed China into
the world’s largest economy. In 1996 America was China’s
largest foreign market, with imports of $51.5 billion worth
of products from Communist China into the world’s largest
economy. In 1996, America was China’s largest foreign
market, with imports of $51.5 billion worth of products
from China. 20 yeas ago, that figure was near zero when
Deng started China trading with the West. While America
has benefited from cheaper consumer goods, our trade has
provided Chinese workers with a rising standard of living.”
9366. Behling, Ann. 1997. Soybean hulls help filter
wastewater. Soybean Digest. March. p. 54.
• Summary: USDA researchers are developing a method of
using soybean hulls to treat wastewater and drinking water.
The process transforms soybean hulls to non-carbonized
metal absorbers by treating them with oxidants–such as
sodium hypochlorite (household bleach). The ability of the
hulls to attract metals also makes them effective in softening
water and removing magnesium and calcium.
9367. Havala, Suzanne. 1997. Nutrition hotline: Soy to be
added to WIC? Vegetarian Journal (Baltimore, Maryland)
16(2):2. March/April.
• Summary: WIC is the Special Supplemental Nutrition
Program for Women, Infants and Children. It is administered
by the USDA’s Food and Consumer Services (FCS).
A writer asks if any work is being done to include
soyfoods in WIC, and notes that while working for WIC over
the summer she felt her main job was “to convince women to
drink more cow’s milk.” Answer: “If current plans to revise
the WIC food packages proceed as planned, a proposed rule
would address the addition of soy-based milks and possibly
other soy foods, a move that will benefit women who are
lactose intolerant or for whom soyfoods are traditional diet
components.” For additional information contact Stanley
Garnett, director of WIC, Alexandria, Virginia. Phone: 703305-2746. Address: M.S., R.D.
9368. Natural Foods Merchandiser. 1997. James Duke:
Author, botanist, and man on the fringe. Years spent in the
rain forest he loves gives James Duke a unique perspective
on the world, herbs, and industry. March. p. 144, 146.
• Summary: Dr. Duke is retired an lives on a 6-acre rural
farm in Maryland. He believes (as do most scientists) that
wild yams do not contain any progesterone; “no known
progesterone grows wild.” Two color photos show James
Duke, PhD.
9369. Vance, Sherry. 1997. The collection of early American

seed catalogs at the Liberty H. Bailey Hortorium at Cornell
University (Interview). SoyaScan Notes. April 1. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Sherry is the expert on the seed catalog
collection in the Bailey Hortorium. The Hortorium is located
in the Mann Library but is not officially affiliated with it–
though there is much cooperation. The collection has never
been catalogued, nor has an archival collection record ever
been created. Thus, no complete written record exists of
what companies and seedsmen are in the collection, or what
years there are. However Miss Bailey’s cards from 1932 on
are a partial listing. L.H. Bailey came to Cornell in 1888
and started collecting at about that time. He collected some
catalogs from before that date, but most of his old catalog
collection is from the 1890s and early 20th century. The
collection is stored in file boxes, alphabetically by whichever
name was more prominent, the owner name or the company
name. So it is just a matter of finding the company in the
alphabet, pulling out the box, and seeing what years are
owned for that company. Dr. Bailey also acquired a large
number of botanic garden seed lists from outside the United
States. Both the nursery or seed catalogs and botanic garden
lists (usually filed by country) are stored in these boxes.
For many years, Dr. Bailey’s daughter, Ethel Zoe Bailey,
maintained this collection–in addition to several other things
she did within the department. She was the curator for the
specimens, the librarian, and the editor for most of his books.
By 1932 Dr. Bailey had been able to convince nurserymen
and botanic garden people to send him, on a regular basis,
year after year, copies of their catalogs, seed lists, and
inventories. Starting in 1932, as each arrived, Miss Bailey
started to keep an index card system of each plant that was
offered, and a code as to what firms offered it. In addition,
she was the librarian, the curator of the herbarium (taking
care of the specimens), editor of her father’s books and his
traveling companion, etc. She was a truly selfless person, and
had no interest in taking credit for all she accomplished, and
did not even want to have her picture taken. One of the few
things she was very proud of was the fact that in 1912 she
became the first woman in Ithaca to receive a driver’s license
(known then as a “chauffeur’s license”).
Miss Bailey officially retired in 1957, but for the next
26 years she came to the Hortorium each weekday and
worked as a volunteer to maintain the system she had started
until about 3 months before she died in July 1983–at age
93. Sherry knew Miss Bailey for almost 4 years and found
her to be an extremely interesting and dedicated woman.
“It is amazing the amount of indexing and recording work
that Miss Bailey did by hand–before the age of computers.”
Using Miss Bailey’s system, one can easily determine when
(after 1931) each major nursery, seed catalog, or botanic
garden first offered the soybean and how often. Likewise,
looking at the card for one species, one can easily tell the
relative popularity of that plant, depending on how many
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firms were listed on the card. She did not include any
catalogs or lists published before 1932. The purpose of this
index (including Miss Bailey’s complex system of various
colored dots and checks after each entry) was to find out
which plants were being offered in which catalogs and seed
lists and how often.
Miss Bailey created a second index system which
gives the full name and address of each organization (seed
company or botanic garden) that appears in the first index
system. This second index system consists of three sets of
cards in files: (1) The cards for active U.S. and Canadian
organizations (as of 1983). (2) The cards for inactive U.S.
and Canadian organizations (as of 1983; called “the dead
file”). (3) The cards for foreign organizations. Most of these
cards were handwritten by Miss Bailey–and some are hard
to read, especially those written when she was in her later
years. Sherry is planning to enter the contents of these cards
(starting with the foreign ones) into a computerized database,
so she can more easily search and disseminate this valuable
information. [Note: This database was completed on 1 Oct.
1997.] Each of the catalogs and seed lists that appear in the
index is still owned by the Bailey Hortorium. Dr. L.H. Bailey
used this information in his research and writings until his
death in 1954. Sherry will look for the soybean in this index
system.
The international seed list exchange worked like this.
Once a year botanic gardens published a list (usually in the
form of a saddle-stitched catalog, from 6 to 40 pages in
length) of what seeds they had and were willing to trade.
The scientific (Latin) name of each plant was given, often
together with its common name in one or more languages
(such as English and French). Such a seed list was often
called an Index Seminum. Plants were arranged by families
and each plant was numbered sequentially. In each seed list
was a sort of “order form” usually titled Desiderata (“things
you desire”). Any researcher whose organization participated
in the system could order one packet each of up to ten
different seed species.
Sherry’s sense is that the National Agricultural Library
(NAL) in Beltsville, Maryland, has the largest collection of
seed catalogs in America; contact Judith Ho, the librarian
there. NAL’s collection is more along agricultural lines
whereas Bailey was collecting more catalogs on vegetable
garden and flower seeds. She would estimate that NAL
owns about 180,000 catalogs compared to about 131,000
at Cornell. Sherry was not aware of the collection at the
Smithsonian Institution. Address: Research Aide, L.H. Bailey
Hortorium, 462 Mann Library, Cornell Univ., Ithaca, New
York 14853-4301. Phone: 607-255-7981. Fax: 607-2557979.
9370. Hymowitz, Ted. 1997. Recent important discoveries
related to wild perennial relatives of the soybean, and
progress on the Samuel Bowen book (Interview). SoyaScan

Notes. April 15. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ted called to explain why, because of exciting
research during the past 3½ years on wild perennial relatives
of the soybean, he has not made much progress in writing his
two forthcoming books on: (1) The life of Samuel Bowen,
and (2) The early history of the soybean. For posterity, Ted
has willed his entire collection of Samuel Bowen materials to
the Georgia Historical Society.
Ted and his coworkers will be publishing a number of
articles based on their research with wild perennial Glycine
species. It looks like they have transferred resistance to
soybean cyst nematodes from wild perennial species, and
there may be many other genes in the wild species which
could offer major protective benefits to the soybean. The
genetic approach, as described in the recent article in
Genome (Feb. 1997) gives information that is consistent
with other earlier approaches. Moreover, Ted’s group has
great control over their results because they are using known
material with known SPI numbers.
When Ted began this work in the late 1960s, there
were only 5 known wild perennial species and a total of 65
accessions in the USDA germplasm collection. Since then
they have greatly expanded their knowledge in this area. One
major discovery is that the diversity in the wild perennials
roughly 100 times as great as that in Glycine max. The basic
idea is to transfer economically valuable traits from the wild
perennials to Glycine max. Once the trait is in any cultivar
of Glycine max, it can easily be transferred to any others.
This approach, using wide crosses but based on traditional
genetics, is much simpler than the transgenic (pronounced
trans-JEEN-ik) approach, where breeders face many
obstacles, from Greenpeace and consumers to the FDA.
And the potential looks great. For example, a researcher at
Cornell University crossed a cultivated tomato with a wild
ancestor of the tomato that was a little runt of a plant from
Brazil. He was amazed to discover that he had transferred
a gene for fruit color that gave the tomato a very appealing
red color; but more important he had also transferred a gene
for higher yield. There was no way to know that such a gene
existed. The same could apply to the wild perennial ancestors
of the soybean. The possibilities are huge and limitless–
and they could break the business of soybean breeding
wide open. Some of Ted’s colleagues are buying stock in
Monsanto, in the belief that Roundup Ready soybeans and
other transgenic crops are the wave of the future, but Ted
thinks that the transgenic approach may end up offering little
real benefit to the farmer.
For the last 3½ years Ted’s research has focused on
the wild perennial species, so he has not been able to make
much progress on his books on Samuel Bowen and on the
history of the soybean. He has organized his documents,
computerized them, and drawn up an outline for the Bowen
book.
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A new wild perennial species has been found. Ted saw a
specimen in Australia. To find it, one must fly into a remote
part of Western Australia by helicopter. Mary Tindale in
Australia will be given the responsibility for naming it.
One upcoming project is to travel to Vietnam and the
former Indochina to look for ancestors of the ancestors of
the soybean. But one big obstacle to field research is the
presence of many landmines left over from recent wars
there. The ancestors of the wild perennial Glycine species
must have come from Southeast Asia. This goes back to
plate tectonics. When the Australian plate rammed into the
Southeast Asian plate, they jumped onto a the Australian
plate, where there was little competition, except from
primitive plants. Therefore it was a fertile area for these
wild perennials to thrive. There were no legumes on the
Australian plate before the collision, since it had moved
from a very cold part of the Earth, through a dry area. All
this research will help push back and explain the very early
history of the soybean and its genus.
Two interesting questions which were not discussed in
the Genome article but which Ted and his colleagues are now
addressing are: (1) Which of the wild perennial species is
closest to the soybean genetically? That is the one you want
to use for crossing. (2) Which is the oldest species and where
did it come from? This may give some clues about even
earlier relatives in Southeast Asia. Address: Prof. of Plant
Genetics, Univ. of Illinois, Urbana, Illinois.
9371. SoyaScan Notes. 1997. How many minerals do human
beings need? (Overview). May 1. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: The answer seems to be between 19 and 25, as
follows:
1. USDA Handbook No. 8-14, revised December 1986,
gives values for the following nine minerals for every food
(listed alphabetically): Calcium, copper, iron, magnesium,
manganese, phosphorus, potassium, sodium, and zinc.
The book Recommended Daily Allowances, published
by the National Research Council (10th ed. 1989) adds to
the above 9 minerals the following five “trace elements” (p.
195-246)–making a total of 14. Chromium, fluoride, iodine,
molybdenum, and selenium.
The same 1989 book, on page 257 adds chloride, and in
the chapter titled “Other substances in foods,” in the section
on “Trace Elements” (p. 267) begins by stating: Evidence for
the essentiality of trace elements in humans is often difficult
to obtain directly... There is substantial evidence to establish
the essentiality of arsenic, nickel, silicon, and boron.”
“Depressed growth, impaired reproductive performance,
and other changes have been reported in laboratory animals
fed diets extremely low in cadmium, lead, lithium, tin, and
vanadium and kept in an environment allowing the strictest
control of contamination (Nielsen, 1988). Nutritional
requirements, if they exist, are very low and easily met by

the levels naturally occurring in foods, water, and air. The
evidence for requirements and essentiality is weak.” In
addition, cobalt is an integral part of vitamin B-12. This adds
eleven more, making a total of 25.
Payless Advanced Formula Multivitamin-Multimineral
formula (1997) contains 19 minerals including six of the ten
listed on pages 257 and 267 above: Chloride, nickel, silicon,
boron, tin, and vanadium. The Payless formula does not
include arsenic, cadmium, lead, or cobalt.
9372. Avery, Dennis. 1997. Will farming lose control of
its crop genetics? Executive Feedback–The Journal of
Agriculture (Huntsville, Alabama) 2(1):104-110. May.
• Summary: About the “Leipzig Movement,” founded in
Leipzig, Germany.
Note: the author is a former senior analyst with the
USDA. His latest book (1995) is titled Saving the Planet with
Pesticides and Plastic: The Triumph of High-Yield Farming.
Address: Senior Fellow, Hudson Inst., Indianapolis, Indiana.
9373. Liu, KeShun. 1997. Soybeans: Chemistry, technology,
and utilization. Florence, Kentucky: Chapman & Hall. xxvi +
532 p. Illust. Index. 24 cm. [1255 ref]
• Summary: This is an excellent, original book, packed
with useful information, plus 1,255 references, 138
figures (including 20 photos), and 66 tables. It is carefully
researched, thoroughly documented and indexed, and well
written. Unlike the few earlier comprehensive books of this
type, it gives complete, balanced and accurate information
about soyfoods–both traditional Asian and modern Western.
If you want to buy just one book on this broad subject, buy
this book!
Contents: Preface. Contributing authors (4). Reviewers
(13). Abbreviations. 1. Agronomic characteristics,
production, and marketing. 2. Chemistry and nutritional
value of soybean components. 3. Biological and
compositional changes during soybean maturation, storage,
and germination. 4. Nonfermented oriental soyfoods. 5.
Fermented oriental soyfoods. 6. Soybean oil extraction and
processing. 7. Properties and edible applications of soybean
oil. 8. Soybean protein products. 9. The second generation of
soyfoods. 10. Soyfoods: their role in disease prevention and
treatment. 11. Soybean improvements through plant breeding
and genetic engineering.
Each chapter contains its own list of references at the
end. Dr. Liu wrote 8 of the 11 chapters in this book. The
remaining three chapters were written by experts (each with
a PhD degree) in their respective fields: Dr. Mark Messina
(Chap. 10), Andrew Proctor (6), and Navam Hettiarachchy
and Uruthira Kalapathy (8). Each chapter was reviewed
by 1 or 2 experts in the field and the reviewer’s names and
addresses are listed near the front of the book. Each chapter
is cited separately and its contents and number of references
is given. This book is favorably reviewed by Dr. Malcolm
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Bourne in Food Technology (Dec. 1997, p. 83).
About the author (autobiographical): Talk with, then
letter from, Dr. KeShun Liu. 1998. March 17. Dr. Liu was
born on 26 December 1958 in a rural village, Feixi county,
Anhui province, eastern central China. His father was a
farmer with 3 years of primary school education; his mother
was illiterate. The family was very poor, with five children
at that time. The third of five children, he was lucky to get
any education; his two elder sisters had little chance to
enter any school and they are basically illiterate. In 1965
he entered a primary school in the village, while continuing
to care for the cattle on the commune to help earn family
income. In 1966, when he was age 8, the Cultural Revolution
began in China; his education was heavily interrupted–and
remained interrupted for the next 10-12 years. After 5 years
he managed to finish primary school, then entered a middle
school (located 1½ miles from his village), where he boarded
5 days a week; the school featured a work-study program, the
income from which allowed him to pay his school expenses.
Three years later he was one of only 15% of his graduating
classmates who made it into high school. In 1976, after two
years, he graduated from high school with high honors. His
health was very poor at the time due to severe malnutrition
(he weighed only 93 lb at age 17). He returned to his village
and worked as a farmer on the commune. He had no hope
of entering college, since admission was based on family
connections and power–not merit. However the next year, in
1977, Deng Xiaoping (Teng Hsiao-p’ing) returned to power
and began to change the system of college entrance, basing
admission on national examinations. KeShun decided to take
this exam. He failed the first time (due to lack of preparation
and intense competition) but succeeded the second time.
So in 1978 (at age 19) he entered Anhui Agricultural
University, located in Hefei, the provincial capital (about
250 miles west of Shanghai, and 35 miles east of his village).
During his first year he began to study English; the first
word he learned was “flag,” as instruction still had political
overtones. In the Department of Horticulture, he studied
pomology (fruit cultivation). After four years he graduated
with very high honors and a BSc degree in pomology. In
an English-language competition, he tied for first place
out of about 500 students in the college. Immediately after
graduation, in 1982, he took the National Graduate Entrance
Examinations. Passing with high grades, he won a Chinese
Ministry of Education scholarship to study in the United
States. Entering the South China Agricultural University,
in Guangzhou (Canton) he received 4 months of intensive
English language training, and was given a year to take some
science courses while applying to graduate schools in the
USA.
In 1984 he entered the graduate school at Michigan State
University. After two years, he received his MSc degree in
food science, and after 3 more years (in 1989) he earned
his PhD degree in the same field from the same university.

Both his MSc and PhD research programs were related to
soybean chemistry. His MSc research dealt with the effects
of maturation and processing on certain antinutritional
factors in soybeans. For his PhD program he worked on
improvements in methods for measuring the activities of
soybean trypsin inhibitors and chymotrypsin inhibitor, and
discovered a link between limited protein hydrolysis and
the order in which reagents were mixed during the assay for
proteinase inhibitors. Six publications resulted from his MSc
and PhD work.
After graduation, he went for a one-year internship at
the Coca Cola Co. in Atlanta, Georgia. Then for 2½ years he
worked at the University of Georgia Experimental Station
(Griffin, Georgia), where he did postdoctoral research with
five faculty members on a centuries-old problem: how and
why do the seeds of certain legume species (they studied
mainly cowpeas), after being stored for a certain length of
time, become resistant to softening during cooking? This is
known as the storage-induced hard-to-cook phenomenon or
defect. His research discovered two new mechanisms that
point to the involvement of both denaturation of intracellular
storage proteins and beta-elimination of cell-wall pectin. Ten
publications resulted from this work, including an invited
review article on the subject.
In Sept. 1992 Dr. Liu began to work for Hartz Seed, a
Unit of Monsanto Co. since 1983, in Stuttgart, Arkansas, first
as a food chemist and then as a project leader. He currently
oversees the company’s Soyfoods Laboratory. Details of his
major responsibilities in this lab are given elsewhere (see
Liu, March 1998).
In Feb. 1998 he traveled to Japan where he visited
many soyfoods companies as well as soy research labs in
universities and research institutions. On the same trip, he
also visited China, the third time back to his home town
since he came to the U.S. in 1984. He taught about soyfoods
at Anhui Agricultural University (where he had received his
BSc degree in 1982).
Dr. Liu has been very involved in professional activities.
He has organized three symposia and given more than 20
presentations at professional meetings. He has authored or
co-authored more than 27 peer-reviewed papers in the area of
legume chemistry, including one book chapter and one book
review–prior to the publication of this book.
With his influence and help, KeShun’s two younger
brothers have entered colleges in China and come to the USA
for graduate studies. One is a mechanical engineer working
in Portland, Oregon; the other is a medical doctor doing
research in Little Rock, Arkansas.
KeShun is married to Yan Li, who has a chemical
engineering degree. They have a daughter, Sonya, age 5
and a son, Hans, age 2. Address: PhD, Soyfood Lab., Hartz
Seed, a Unit of Monsanto, P.O. Box 946, Stuttgart, Arkansas
72160-0946. Phone: 870-673-8565.
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9374. Liu, KeShun. 1997. Fermented Oriental soyfoods. In:
KeShun Liu. 1997. Soybeans: Chemistry, Technology, and
Utilization. Florence, Kentucky: Chapman & Hall. xxvi +
532 p. See p. 218-96. Chap. 5. Index. [127 ref]
• Summary: Contents: Introduction. Fermented soy paste
(jiang and miso): Varieties of miso and jiang, koji and
microorganisms involved, koji starter and its preparation,
Chinese jiang preparation (traditional household method,
pure culture method, enzymatic method), Japanese miso
preparation (rice koji preparation, treatment of soybeans,
mixing and mashing, fermentation, pasteurization and
packaging), principles of jiang and miso preparation,
major factors in jiang and miso making (raw materials,
cooking temperature and time, conditions during koji
preparation, proportions of ingredients, fermentation
conditions, novel processing for special products). Soy
sauce (jiangyou or shoyu): Varieties of soy sauce, soy
sauce processing (traditional Chinese household method,
modern Chinese method, processing of Japanese shoyu,
comparison of soy sauce and jiang or miso preparations),
principles of making soy sauce (action of koji enzymes,
fermentation by lactic bacteria and yeasts, color and flavor
formation, glutaminase and glutamic acid), chemical soy
sauce, progress in soy sauce preparation (use of defatted
soy grits or flakes, improvements in treating soybeans,
development of an automatic koji-making system,
application of microorganisms with specific activities,
techniques to shorten production time, improvements in
soy sauce clarification), chemical composition, quality
attributes and standardization, mycotoxins. Tempeh:
Varieties of tempeh, preparation (traditional method, pilot
plant method, petri dish method), microorganisms involved,
factors affecting tempeh fermentation (starter, dehulling and
aeration, moisture, temperatures, acidity, losses of solids),
changes during fermentation (general changes, protein,
lipid, carbohydrates and other constituents), production
of vitamins, storage, nutritional value. Natto: Preparation,
microorganisms involved, factors affecting natto quality
(raw material, soybean cooking conditions, storage), changes
during fermentation, trends in research on natto and B. natto
(development of novel strains of B. subtilis, purification and
characterization of key enzymes, studies into genes encoding
key enzymes of B. subtilis, studies of possible physiological
roles of natto). Fermented black soybeans (douchi or
hamanatto). Sufu: Preparation, types of sufu, microorganisms
involved, effect of mold growth, effect of brine aging.
Figures show: (1) Photo of Chinese chiang, and
Japanese red and white miso, each on one of three spoons in
a shallow white bowl. (2) Flow chart of a Chinese method
for making koji starter from whole soybeans and wheat
bran. Adapted from Shi and Ren (1993). (3) Flow chart of a
pure-culture method for making Chinese jiang from whole
soybeans (65%) and wheat flour (35%). Adapted from Shi
and Ren (1993). (4) Flow chart of an enzymatic method

for making Chinese jiang from whole soybeans (65%)
and wheat flour (35%). Adapted from Shi and Ren (1993).
(5) Flow chart of the manufacturing process for Japanese
rice miso [red miso]. Adapted from Fukushima (1981).
(6) Diagram of the interactions of basic miso components
during miso fermentation. From Shurtleff and Aoyagi (1983)
who adapted it from Shibasaki and Hesseltine (1962). (7)
Graph of trichloracetic acid (TCA)-soluble nitrogen (N)
contents of miso samples prepared with soybeans cooked at
different temperatures for 10 minutes, followed by 0 days
or 25 days of fermentation. Adapted from Nikkuni et al.
(1988). (8) Graph of temperature and time control curves
for different types of Japanese miso during fermentation.
Adapted from Shurtleff and Aoyagi (1983). (9) Photo of soy
sauce in three different containers: dispenser, small Yamasa
bottle, and large Chinese can (Soy, Superior Sauce). (10)
Flow chart of a typical manufacturing process for koikuchi
shoyu, the most widely used type of Japanese soy sauce.
Adapted from Fukushima (1981). (11) Graph (salt content
% vs. temperature) Of safety zone for enzymatic digestion
of shoyu koji. Protein digestibility and amino acid content
in Zone A are better than those in Zone B. From Yokotsuka
(1986). (12) Graph of lactic acid fermentation of shoyu mash
as a function of time. Adapted from Jose et al. (1976). (13)
Flow chart of role of the proteolytic enzymes of koji mold
in liberation of amino acids from proteins. Adapted from
Fukushima (1985). (14) Chromatogram of organic acids
in fermented and chemical [HVP] soy sauce manufactured
in the United States. Optical densities vs. retention time.
From Fukushima (1979a). (15) Flow chart of traditional
Indonesian method for making tempeh from whole soybeans.
Adapted from Winarno (1989). (16) Four superimposed
graphs of change in pH and organic acids as a function of
incubation time during accelerated acidification of soybeans
at 30ºC. Shows acetic acid, lactic acid, citric acid, and pH.
Adapted from de Reu et al. (1995a). (17) Graph of water
soluble nitrogen content in the fermentation of soybeans with
Rhizopus oligosporus during the traditional tempeh process
at 25, 30, and 37ºC, and with the rotating drum reactor at
36ºC. (18) Photo of two chopsticks lifting some Japanese
natto from a bowl full of natto; the thin strings connecting
the natto above and below are clearly visible. (19) Flow chart
of typical method for making Japanese natto from whole
soybeans. (20) Photo of Chinese fermented black soybeans
(douchi) on a white plate. (21) Flow chart of typical method
for making Chinese fermented black soybeans from whole
soybeans. (22) Photo of cubes of sufu (Chinese cheese) in
a shallow white bowl. (23) Flow chart for making Chinese
sufu from firm tofu.
Tables: (1) Proximate composition of some traditional
soyfoods (both fermented and nonfermented). (2)
Classification of major types of Japanese miso and their
chemical composition. Adapted from Fukushima (1979a). (3)
Types of soy sauce recognized by the Japanese government
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and their chemical composition. (4) Comparison between
fermented soy sauce and protein chemical hydrolysate [HVP
soy sauce]. Source: Yokotsuka (1986). (5) Relationship
between cooking soybeans and nitrogen composition and
yield of resultant soy sauce. Source: Fukushima (1979b).
(6) Detailed composition of fermented Japanese soy sauce
(Koikuchi shoyu). Source: Yokotsuka (1986). Includes
inorganic components (minerals), organic components,
amino acids, organic acids, sugars, solids, etc. (7) Selected
enzymatic activities, soluble nitrogen content, and stringiness
of natto samples prepared with soybeans cooked under
a pressure of 1.5 kg per square cm for various periods.
Adapted from Matsumoto et al. 1995. (8) Major responsible
microorganisms isolated from sufu made in different parts
of China. Column 1 is the genus and species. Column 2 is
areas where the sufu is made, including Taiwan and Hong
Kong. Adapted from Shi and Ren (1993). Address: PhD,
Soyfood Lab., Hartz Seed, a Unit of Monsanto, P.O. Box
946, Stuttgart, Arkansas 72160-0946. Phone: 870-673-8565.
9375. Bernard, Richard L. 1997. Brief history of the later
years of the U.S. Regional Soybean Industrial Products
Laboratory at the University of Illinois, Urbana, Illinois
(Interview). SoyaScan Notes. June 11. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: When Dr. Bernard arrived at the University of
Illinois in 1954, the Regional Soybean Laboratory (RSL) was
located in Davenport Hall, on the campus. Jackson L. Cartter
was the director. Dr. Bernard thinks he was the first USDA
employee who was dedicated to doing research on soybeans
only. The Laboratory occupied a number of rooms, including
the director’s office, a physiology lab, and analytical lab, and
a seed lab.
In the late 1970s and early 1980s, the USDA
regionalized its research on all farm crops–including
the soybean. This effectively killed the national soybean
program. In about the early 1980s, the RSL ceased to exist,
but it was never formally closed. Much of the work was
transferred to the University of Ohio. At this time, Dr.
Bernard salvaged many of the files, containing drawers
full of letters, correspondence, publications, etc.–that were
about to be discarded. They are now housed at the Soybean
Building at the university farm/agricultural experiment
station–located about ½ mile off campus.
Among the documents salvaged were the RSLM series,
which stood for Regional Soybean Laboratory Mimeograph
series. These started in 1936, and some contained routine
details of the daily RSL operations. Address: USDA/ARS
Soybean Germplasm Collection, Room 229 EASB, 1101 W.
Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
9376. American Soybean Association. 1997. Bean beat: ASA
establishes five top legislative issues. Soybean Digest. May/
June. p. 23.

• Summary: (1) Oppose cuts in ARS [USDA’s Agricultural
Research Service] research funding. (2) Support FMD
(foreign market development) funding. (3) China WTO
accession. (4) Biodiesel commercialization. (5) Farm and
Ranch Risk Management (FARRM) Accounts.
Concerning biodiesel: “ASA supports amendments to
the Energy Policy Act (EPACT) that will make it fuel and
vehicle neutral, giving biodiesel blends a level playing field
to compete with other alternative fuels which now qualify
under this program.”
9377. Haumann, Barbara Fitch. 1997. Soy protein foods gain
store space. INFORM (AOCS) 8(6):588-596. June.
• Summary: Contents: Introduction. Nutritional drive.
Meat alternatives. Soymilk and tofu markets. Soybeans as
vegetables. Emerging products. Products consumers want.
Hurdles. Possible health claim? School lunch opportunities
(federal school lunch program). Product promotion.
Nutraceuticals.
Soy protein foods sold in supermarkets are no longer
targeted at only vegetarians; they’re becoming mainstream
products. Many U.S. consumers are decreasing their
consumption of meat. USDA food intake surveys show that
from 1977 to 1994 per capita beef consumption decreased
54% and pork consumption dropped 45%.
The leader in meat alternatives is Worthington Foods,
which has seen sales rise approximately 20% in each of the
past 3 years. Its Morningstar Farms brand, sold in frozen
food sections in supermarkets and geared for mainstream
consumers, represents 75% of the company’s offerings.
PMS Foods, Inc. in Hutchinson, Kansas, is among the
companies that make meat alternatives, including soy-based
beef, chicken, ham, pepperoni, bacon, sausage-flavored
crumble, sloppy joe mix, soy-based taco mix, and soy-based
chili mix–which it sells wholesale, primarily to foodservice
operations. Some of its products are used as ingredients in
supermarket products–such as bacon bits and salad dressing
mixes.
Steve Demos, founder and president of White Wave,
jokes: “We’re primarily a dairy without a cow. We ‘milk’
soybeans. Founded in 1977, the company now sells 54 retail
products and produces about 125 tons a week of soy proteins
via aqueous extraction. White Wave has up to 30 linear
feet in the refrigerated sections in some natural food stores.
White Wave has experienced 25-30% sales increases per year
over the past decade.
The Soy Protein Council in Washington, DC, now has 3
members: ADM, Cargill Inc., and Central Soya; all produce
soy protein concentrates, isolates, and soy flours. The council
promotes the growth of the soy protein industry and works
to broaden the acceptance of soy products in foods. The
council’s Web site is http://www.spcouncil.org.
Fourteen state soybean boards, the United Soybean
Board, and the Soy Protein Council gave joined together to
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form the “Soy Protein Partnership,” whose goal is to promote
domestic soy protein use in human foods. Seven members of
the partnership–the state soybean boards from Indiana, Iowa,
Kansas, Michigan, Nebraska, Ohio, and South Dakota–are
providing $270,000 to fund the partnership’s first project,
a “Food Manufacturer’s Initiative.” The group in using the
slogan “New Food, New Uses: How soy protein can expand
your business, to reach food marketing executives and food
technologists and to increase their awareness of the demand
for soy products and their use in food products.
Surveys by Wiese Research Associates have shown that
consumer awareness concerning soy protein increased from
55% of consumers polled in 1991 to 79% in 1996. Likewise,
those saying they wee likely to purchase a product if they
knew it contained soy protein increased from 20% in 1988 to
32% in 1996.
In addition, a national Gallup survey conducted in 1996
for the Nebraska Soybean Board showed that 56% of the
600 school foodservice directors polled currently use soy
products. And studies by the National Restaurant Association
indicate that 97% if colleges and universities and 80% of
restaurants have incorporated meatless entrees into their
daily menus.
Schouten USA Inc. of Minnesota, whose parent
company is the Schouten Group in the Netherlands,
manufactures SoyLife, a soybean [sprout] extract containing
25-30 mg of isoflavones per gram. According to Laurent
Leduc, Schouten USA’s international marketing manager, it
is presently used as an ingredient by more than 40 different
vitamin and supplement companies as a source of isoflavones
in their products, and is being incorporated into “functional
foods” around the world. Leduc notes that research has
indicated that consuming 60-80 mg of isoflavones a day may
provide health benefits. He adds: “The only other way to get
that much is by eating 8-9 ounces of tofu or drinking twothirds of a liter of soymilk a day. The average American is
not going to do that.”
William Shurtleff of Soyfoods Center “said it currently
is no longer usual to field questions from consumers
in Midwestern states who would like to know how to
incorporate soy as part of their diets to lower cholesterol.
“’I credit much of this to the state soybean checkoff
boards that are promoting interest in soyfoods, particularly
in the heartland. This is changing the demographics for the
market throughout the United States. Within the past two
years, these boards have collectively become the single
biggest force promoting soyfoods in America.’” Address:
Senior editor/writer for INFORM.
9378. Miles, Carol. 1997. Edamame genotype performance
in southwest Washington (Abstract). HortScience 32(3):502.
June.
• Summary: In 1995, thirteen commercial edamame (Glycine
max) varieties and 10 AVRDC breeding lines were tested on

a farm in Chehalis, Washington. In 1996, at the same site,
10 of the commercial varieties, six additional commercial
varieties, and 12 new AVRDC breeding lines were tested.
Three commercial varieties, White Lion, Shironomai, and
Butterbeans, gave high yields both years. Six AVRDC
varieties gave good yields. In this area, irrigation appears
essential for the production of large beans (100 beans must
weigh at least 80 gm) for the vegetable market. Pod weight
was not a good indicator of bean weight.
Note: This is an abstract of Oral Session 10, on culture
and management of vegetables, at the 1997 convention of
the American Society for Horticultural Science. Address:
Washington State Univ. Cooperative Extension, Chehalis,
Washington 98532.
9379. Snider, Nancy. 1997. Urgent message to all sprout
growers (News release). Marion, Massachusetts. 1 p. 28 cm.
• Summary: Last year several outbreaks of Salmonella and/
or E-coli were traced to contaminated sprouts–alfalfa and
bean. “A major sprout grower in California was closed down
by the Center for Disease Control (CDC) and the California
Department of Health. That grower is now out of business.
Within the past four months another outbreak in California
was traced to a sprout grower. Fortunately that grower was
able to decontaminate his facility and is back in production.
ISGA is working closely on this food contamination problem
with Dr. Saper and Dr. O’Neill of the USDA.
“A new outbreak has just occurred in Kansas City,
Missouri, where more than 100 people have been infected.
“The ISGA, working with the CDC and the U.S.
Department of Agriculture, has developed detailed sanitation
guidelines and HACCP (pronounced HAS-sip = Hazard
Analysis Critical Control Points) outlines for its members.
These are now being cited by the CDC as the definitive
guidelines for sanitation in sprout growing operations.
“This problem will not go away peacefully. The ISGA
strongly recommends that all sprout growers immediately
implement the Sanitation Guidelines and develop a HACCP
for their operation. In support the ISGA will make the
guidelines available to all growers, regardless of membership
in the ISGA.” Address: President, International Sprout
Growers Assoc., P.O. Box 270, Marion, Massachusetts
02738; and poner, Snider’s Sprouts, Potomac, Maryland.
Phone: 1-800-448-8006 or 508-563-2714.
9380. Gilbert, Dewayne. 1997. Soybean trials in Nevada
(Interview). SoyaScan Notes. July 21. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dewayne is sure that soybean trials were
conducted in Nevada in about 1973-1975. Shortly after he
arrived at the University of Nevada at Reno in Dec. 1976,
Dr. Howard Cords was chair of the Dep. of Plant, Soil, and
Water Science (which has long since been disbanded). Dr.
Cords told Dewayne that he had conducted soybean trials in
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Nevada using both oil-type and edible-type soybeans. One
of the trials was conducted in Dixie Valley, which is about
60 miles east of Reno. Both trials had failed and no soybeans
were ever harvested, because the atmosphere was so dry that
the pods dehisced and shattered. Dewayne is not sure the
results were ever published, because no soybeans were ever
harvested. The results were probably published at notebooks,
and the negative results may appear in on Annual Report of
the Nevada Agricultural Experiment Station.
Dewayne does not know if Howard Cords is still living,
or where. In 1978 he left the University of Nevada and
moved to Arizona and kept a summer home at Grey Eagle in
Nevada.
Note 1. See paper titled “1974 and 1976 soybean variety
trials” (in Nevada), by Cords and Gilbert (1977). Note 2.
The Nevada Experiment Station stopped publishing annual
reports after 1963. Address: Reno, Nevada. Phone: 702-3588567.
9381. Owens, Marty. 1997. Commercial production of
soybeans and soy sprouts in Nevada (Interview). SoyaScan
Notes. July 21. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Marty Owens does crop data analysis in
Nevada. For the last 4 years he has been State Statistician,
for the USDA–Nevada Agricultural Statistics Service
(NASS), in Reno, Nevada. He has never heard or read of
soybeans having been grown commercially in Nevada.
Starting in 1945, a state census of agriculture has been
conducted every 5 years. Soybeans are not listed in any
of those censuses. Even though Nevada has a fairly large
alfalfa industry in the northern and eastern parts of the state,
soybeans are not grown for several reasons: (1) Nevada has
no soybean crushing plant; (2) Alfalfa gives a much better
yield.
Marty knows that there is large a grower of sprouts in
Las Vegas. Address: State Statistician, Nevada Agricultural
Statistics Service (NASS), Reno, Nevada. Phone: 702-7846673.
9382. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. New leader for biodiesel program: People to know.
July. p. 7.
• Summary: Shayne Tyson, who has an impressive
background, has been named project leader of the Biodiesel
Program for the National Renewable Energy Laboratory
(NREL).
“Tyson has worked on NREL’s bioenergy research
program for eight years. NREL is the U.S. Department
of Energy’s (DOE) leading renewable energy research
laboratory.” Tyson says the NREL, the USDA, and the NBB
all fund various aspects of biodiesel research; they must
coordinate their efforts to avoid overlap.

9383. Snider, Nancy. 1997. Solving problems related to E.
coli O-157 in tofu and other soyfoods (Interview). SoyaScan
Notes. Aug. 3. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: The sprout industry has recently been plagued
by problems caused by E. coli O-157, a very toxic and
potentially lethal food contamination bacterium. Nancy
and ISGA have worked with three excellent people
who could also probably be very useful to soyfoods
manufacturers: (1) Dr. Gerald Saper, USDA food research
in Philadelphia, Pennsylvania. Phone: 215-233-6417. (2)
Dr. Jim Elgin, USDA national program staff, Beltsville
research center, Maryland. Phone: 301-504-5618. (3) Mel
Drozen, an attorney in Washington, DC, and a very good
man who specializes in legislative issues related to food
contamination. Phone: 202-434-4100. Fax: 202-434-4646.
The CDC (Center for Disease Control) has not yet
proven that O-157 has been found in sprouts; they have
only shown a statistical probability that it was, based on
those who have gotten sick. They get bloody diarrhea, some
vomiting, fever, nausea, and sometime dehydration–sort of
like a bad flu, except that bloody stools are involved.
But that is not the main issue. Nancy believes firmly
that sprout growers and tofu makers must change their
manufacturing methods and record keeping procedures now,
and they must begin to educate themselves about this very
complex and serious subject–which has the potential to
severely damage a company or an entire industry.
Four basics: (1) Heating foods to 140ºC for even a
short times kills this bacterium. (2) A hydrogen peroxide
rinse on equipment is very effective for sterilization. (3)
Each manufacturer must identify general hazard points in
the plant, then use general guidelines to develop an HACCP
(Hazard Analysis Critical Control Points) for that plant. (4)
Manufacturers must know and reveal the sources of their
soybeans. Many of the problems come from seed raised with
manure (cow or human)–though not if the manure is properly
pre-heated to 140ºC. Bacteria may be able to get under the
seedcoat. Address: President, International Sprout Growers
Assoc., P.O. Box 270, Marion, Massachusetts 02738; and
poner, Snider’s Sprouts, Potomac, Maryland. Phone: 1-800448-8006 or 508-563-2714.
9384. Hymowitz, Ted. 1997. Types of numbers used for U.S.
plant introduction, and the periodical in which P.I. numbers
were published (Interview). SoyaScan Notes. Aug. 8.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Various numbering systems were used by the
USDA in the early days of seed and plant introductions. The
only one which has continued is the P.I. (Plant Introduction)
or S.P.I. (Seed and Plant Introduction) number. The most
important of the early numbering systems which has been
discontinued was the FC system. FC stands for “forage
crops.” About 30 of the old soybean varieties have and
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FC number but do NOT have a P.I. number–so there is no
duplication or overlap. These FC numbers were probably
kept in little notebooks (which no longer exist) and were
never systematically published.
Another important early numbering system, in about
1908-10, assigned “agrostology numbers.” Unlike the FC
numbers, all agrostology numbers had a corresponding P.I.
number; like the FC numbers, they were never systematically
published and the original notebooks no longer exist.
There were also other sets of numbers such as B
(Beltsville [Maryland]) numbers, SCS (Soil Conservation
Service) numbers, and PMC (Plant Material Center)
numbers–none of which are of importance today.
The P.I. numbers have been published in a USDA
periodical since 1899. The initial title was Foreign Seeds
and Plants Imported by the Section of Seed and Plant
Introduction, USDA, Inventory. By issue No. 4 (1902)
the title had changed to “USDA Bureau of Plant Industry,
Bulletin.” Over the years, the title has changed 5 or 6
times and the information has come to be printed off a
computerized database. The periodical is now issued
quarterly. At the University of Illinois, in the agricultural
library, all the different titles are shelved together under the
same call number, but in the main library each new title is
filed in a different location. Address: Prof. of Plant Genetics,
Univ. of Illinois, Urbana, Illinois.
9385. Bluebook Update (Bar Harbor, Maine). 1997. Court
rejects checkoff challenge. 4(3):2. July/Sept.
• Summary: On June 25 the U.S. Supreme Court ruled that
mandatory commodity promotion programs, on federal and
state levels, are constitutionally valid and do not violate
First Amendment free speech rights. The case (Glickman,
Secretary of Agriculture v. Wileman Brothers & Elliott, Inc.
et al. No. 95-1184) reversed the judgment of the U.S. Court
of Appeals for the Ninth Circuit (see Bluebook Update, Vol.
4, issue 1).
9386. Snider, Nancy J. 1997. E. coli 0157 alert. Amherst,
Massachusetts: ISGA. 1 p. Aug. 28 cm.
• Summary: “The Center of Disease Control (CDC) issued
a news release on 7-28-97 [July 28, 1997] concerning
an outbreak of E. Coli type 0157. This outbreak, with 17
confirmed cases of illness, occurred in Ionia, Michigan. The
outbreak has been traced to Alfalfa Sprouts but has not yet
been isolated to a specific contamination point within the
growing process.
“ISGA was contacted by Dr. Griffin of the CDC on 7-2897 to advise us of the current status of their investigation
and to solicit our assistance in isolating the source of
the contamination. As far as the CDC can determine, the
outbreak is very localized with a high probability that it
involves only one grower.
“As you know, ISGA takes these food contamination

problems very seriously. We have issued detailed sanitation
guidelines to help our members establish HACCP programs
in their growing facilities for good manufacturing practices.
In addition, ISGA has issued information informing all
growers of possible sources of contamination in the growing
process.
“ISGA is currently sponsoring research on sprout
sanitation and quality control at three institutions: The
U.S. Department of Agriculture at their Beltsville, MD
facility and their Philadelphia, Pennsylvania facility, The
University of Georgia and the University of Massachusetts.
All developments in these research projects will be made
available to ISGA members as soon as they are available.
“Your best protection against the possibility of
contamination is to create a HACCP program appropriate
to your company and adhere to it strictly. Also, avoid any
possible cross-contamination sources by keeping your sprout
growing operations separate from any other agricultural
pursuit, such as mushroom growing or greenhouses, where
contaminated soils or fertilizers might be introduced into the
sprouting operation.
“It is a shame when these problems occur as the vast
majority of sprouts are very safe and nutritious as are
all vegetables and fruits. To receive a copy of the ISGA
Sanitation Guidelines, send $25.00 to:”
Note: Nancy Snider owns Snider’s Sprouts in Potomac,
Maryland. Address: President, International Sprout Growers
Assoc. (ISGA), P.O. Box 2214, Amherst, Massachusetts
01004-2214.
9387. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. rBGH labeling suit
settled. No. 12. Sept. 1. p. 1-2.
• Summary: “The State of Illinois and the City of Chicago
have settled a lawsuit brought by a group of natural food
companies who sought the right to label their dairy products
as free of recombinant bovine growth hormone (rBGH).
The companies, Ben & Jerry’s Homemade Inc., Stonyfield
Farms Inc., Whole Foods Market Inc., and Organic Valley,
won the right to place the following statement on their
labels: ‘We oppose recombinant bovine growth hormone.
The family farmers who supply or milk and cream pledge
not to treat their cows with rBGH. The FDA (Food and Drug
Administration) has said no significant difference has been
shown and no test can now distinguish between milk with
rBGH treated and untreated cows.’
“Also known as recombinant bovine somatotropin
(rBST [recombinant bovine somatotropin]) and first
marketed by Monsanto under the brand name Posilac, rBGH
was first introduced to the dairy industry in February, 1994.
Bovine somatotropin is a hormone produced naturally
in the pituitary gland of cattle, and is a regulator of milk
production... When injected into lactating dairy cows, the
hormone stimulates milk production.”

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3210
Approximately 15% of all U.S. milk producers have
purchased this Monsanto product. According to Monsanto
figures, sales volume for the first ten months of 1996 was up
40% over the same period in 1995.
Also discusses: State legislatures debate rBGH; some
laws have been passed. Mid-1995 consumer survey of
1,901 primary food purchasers on rBGH, funded by USDA
(Milk from rBGH cows should be labeled as such–94%.
Poor overall opinion of rBGH–54%. Concerned about
possible discovery of negative long-term effects on human
health–74%). Scientific concerns. Concerns of animal
rights groups (rBGH increases dairy cows’ susceptibility
to mastitis, cystic ovaries, and uterine disorders). Limited
international acceptance of rBGH: “At present, the 15
countries of the European Union (EU), Canada, Australia,
and New Zealand do not permit the importation of rBGH.”
9388. Soyatech, Inc. 1997. Soya Bluebook Plus 1998: The
annual directory of the world oilseed industry. Bar Harbor,
Maine: Soyatech. 400 p. Sept. Comprehensive index. Brand
name index. Advertiser index. 28 cm.
• Summary: On the cover is a jigsaw puzzle map of the
world on a blue background. The inside front cover and next
two pages contain full page color ads from Lucas Meyer,
“The Lecithin People” and “Edelsoja: The Protein People.”
On the back cover is color ad from “ADM: Supermarket to
the world.”
The Forward begins: “In the ten years since Soyatech
began producing the Soya Bluebook, many things have
changed in the world and the oilseeds industry.” Democracy
and free markets have spread, the Berlin Wall has tumbled,
and international markets have been created. “This book
contains information on over 3,000 companies in more
than 100 countries, including hundreds of new E-mail and
Internet addresses.” Also, a limited edition of the directory
is available at no cost on the World Wide Web at http://
soyatech.com. In the reference section, “pages 368 to
373 provide detailed nutritional information on the major
oilseeds and their products.” The statistical section has
been completely updated and the glossary has been revised.
Address: 318 Main St., P.O. Box 84, Bar Harbor, Maine
04609. Phone: 207/288-4969.
9389. Evans, D.E.; Tsukamoto, C.; Nielsen, N.C. 1997. A
small scale method for production of tofu and silken tofu.
Crop Science 37(5):1463-71. Sept/Oct. *
• Summary: 80 gm of ground soybean is used to make silken
tofu. Glucono-delta-lactone is used as the coagulant. To
evaluate the method, soymilk and tofu were made from 182
experimental, public, and private soybean cultivars grown in
Indiana in 1990. Address: 1. Dep. of Plant Science, Univ. of
Adelaide, Waite Campus, Glen Osmond, SA 5064, Australia;
; 2. Taishi Food Co., 68 Okinaka, Sannohe-Machi, Sonnohegun, Aomori, Japan 039-01; 3. USDA-ARS, Dep. of

Agronomy, Purdue Univ., W. Lafayette, Indiana 47907-1150.
9390. Richardson, Ralph M.; Adams, C.C.; DeVille, K.C.;
Penn, J.E.; Kraenzle, C.A. 1997. Farmer cooperative
statistics, 1996. USDA Rural Business/Cooperative Service,
RBS Service Report No. 53. 51 p. Oct.
• Summary: The table of contents is the same as last year.
Contains 23 tables, 2 Appendix tables, 16 figures (mostly
graphs and pie charts), and 10 Appendix figures. Total net
income of $2.25 billion was down 4.7% from the record
$2.36 billion reported in 1995. The 1996 net income included
intercooperative dividends and refunds of $711.9 million–up
30.9% over 1995. The number of cooperatives decreased
by 122 from 4,006 in 1995 to 3,884 in 1996. Memberships
decreased by 103,711 from 3,767,295 in 1995 to 3,663,584
in 1996. Address: Statistics and Technical Services Staff,
Rural Business-Cooperative Service, Rural Development,
U.S. Dep. of Agriculture, STOP 3256, Washington, DC
20250-3256.
9391. Nelson, Randall L. 1997. The USDA soybean
germplasm collection at Urbana, Illinois (Interview).
SoyaScan Notes. Nov. 24. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In 1991 the Southern Soybean Germplasm
Collection (both seeds and files) was moved from Stoneville,
Mississippi, to Urbana, Illinois. Dr. Edgar Hartwig, the
curator at Stoneville, helped with the move. Dr. Hartwig is
no longer living. “He knew more things than most people
have forgotten.”
When referring to accession numbers in the germplasm
collection, Dr. Nelson and all his colleagues write and refer
to “PI” (“Plant Introduction”) numbers–written like that,
without periods. One can also write “three PIs” to refer
multiple numbers. He has worked with soybeans since
about 1975 and he has not seen “S.P.I.” (“Seed and Plant
Introduction”) written or used since that time. Address:
Curator, USDA/ARS Germplasm Collection, Room 229
EASB, 1101 W. Peabody Dr., Urbana 61801. Phone: 217244-4346.
9392. Gandjar, Indrawati; Santoso, Iman. 1997. The role of
Rhizopus spp. in biotechnology. In: Sudarmadji, Suparmo
and Raharjo, eds. 1997. Reinventing the Hidden Miracle of
Tempe: Proceedings, International Tempe Symposium, July
13-15, 1997, Bali, Indonesia. Jakarta, Indonesia: Indonesian
Tempe Foundation. xi + 280 p. See p. 55-63. [37 ref]
• Summary: Contents: Abstract. Introduction. Soybean
tempe. Moulds. Tempe and bioconservation of the genus
Rhizopus. The nutrition of tempe. Biotransformation by
Rhizopus spp. Enzymes produced by Rhizopus strains.
Rhizopus spp., agroindustrial wastes, and non-soybean
tempe. Rhizopus and related genera in biotechnology.
Early studies on tempe conducted before World War II
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and reports by Gandjar in 1960 showed that Rhizopus oryzae
and Rhizopus arrhizus were the two dominant mold species
isolated from the two types of tempe most highly preferred
in Java for their delicious taste: Tempeh Malang and Tempe
Purwokerto. “However, since Dr. Ko Swan Djien (1961)
from the Bandung Institute of Technology went to Peoria
[Illinois, USA] to study tempe fermentation at the laboratory
of Dr. Hesseltine, and brought with him tempe samples
from West Java, Rhizopus oligosporus (now: Rhizopus
microsporus var oligosporus) was claimed to be the best
tempe mould. This mould was then used by many Indonesian
microbiologists for their studies on tempe... At present an
inoculum for tempe, composed of Rhizopus oryzae and
Rhizopus oligosporus has been developed by the National
Chemistry Institute–Indonesian National Institute of Science
(LKN-LIPI) and distributed to tempe makers top prevent
failure of their products. This is, of course, a very great
success for Indonesia...” Address: Dep. of Biology, Faculty
of Science and Mathematics, Univ. of Indonesia, Depok
16424, Indonesia.
9393. Lee, Jill. 1997. New soybeans fill tofu niche.
Agricultural Research (USDA) 45(11):13. Nov.
• Summary: Thomas E. “Tommy” Carter, at the USDAARS [Agricultural Research Service] Soybean and Nitrogen
Fixation Lab. (Raleigh, North Carolina) breeds special
varieties of soybeans for use in making tofu. Although they
have lower yields and demand extra care, they bring extra
profits to farmers. “Tofu is gaining in popularity.” USDA’s
Economic Research Service estimates that Japan uses about
20 million bushels each year for making a tofu; most of
these are imported from China and the United States. But
tofu is also made in the USA, where there are about 100 tofu
makers, whose tofu has a retail value of about $130 to $150
million / year. All this tofu is made from soybeans grown in
America.
“U.S. shoppers are doubling their consumption of tofu
about every 3 to 4 years, according to the Soyfoods Center of
Lafayette, California, which monitors such trends.” Address:
ARS.
9394. Duffey, Patrick. 1997. The power of cooperation:
Members and rural communities benefit from AGP
operations. Rural Cooperatives. Nov/Dec. p. 22-25.
• Summary: AGP, a cooperative based in Omaha, Nebraska,
“is helping to boost the overall economy in the rural
Midwest. AGP has become a classic example of the power
of cooperation, with sales that topped $2.9 billion for fiscal
1997 and net earnings (before taxes) of $40.4 million. That’s
up from total sales of $896 million and net earnings of $4
million in its first year of operation [1983]. During its 14year history, AGP has returned nearly $240 million in cash
patronage to its members.” In Oct. 1996 [sic, 1997] AGP’s
new soybean crushing plant in Emmetsburg, Iowa, began

operations, and now consumes 60,000 bushels of soybeans
a day, the equivalent of 1,500 acres of soybeans daily. It has
just completed a soy oil refinery in Eagle Grove, Iowa, and
is in the design phase of a new soybean processing plant in
Hastings, Nebraska. “Today, its membership includes 302
local and 12 regional cooperatives representing 300,000
farmers from 16 states and Canada. ‘Partners in food
production,’ is AGP’s motto.” AGP also exports grain and
soybean meal to 20 foreign nations. Address: Information
Specialist, USDA Rural Development.
9395. Gay, James. 1997. Comments before the USDA office
of procurement and property management, Washington, D.C.
December 5, 1997. Jefferson City, Missouri. 11 p. 28 cm. [22
ref]
• Summary: These comments are testimony concerning
“Proposed amendments to the Department of Agriculture’
Acquisition Regulation (AGAR) regarding policy and
procedures establishing set-asides and preferences for
acquisition of products developed with assistance provided
by Alternative Agriculture Research and Commercialization
(AARC) Corporation.
Contents: Introduction. What is biodiesel? Commercial
research and development of biodiesel: Biodiesel research,
biodiesel pilot programs and in-service testing, economic
and lifecycle analysis of biodiesel. Direct economic benefits
of increased use of biodiesel for soybean farmers. Specific
recommendations for incorporating biodiesel and biodieselbased technologies as biobased products and services under
the proposed purchasing set-asides and preferences: As an
alternative fuel or alternative blended fuel product, as a
fuel additive, as solvents, lubricants, adhesives, inks and
chemical carriers. Conclusion.
Note: Mr. Leroy Watson is now NBB’s Director of
Regulatory Management with an office in Falls Church,
Virginia. Address: President, National Biodiesel Board, P.O.
Box 104898, 1907 Williams St., Jefferson City, Missouri
65110-4898.
9396. Kantz, Brian. 1997. Seed money: America’s top
ten seed companies. Farm Chemicals (Willoughby, Ohio)
160(13):48, 50, 52, 53. Dec.
• Summary: America’s ten largest seed companies, based on
1996 sales of all crops, are: (1) Pioneer Hi-Bred International
$1,721 million. (2) Novartis Seeds $959 million. (3)
Limagrain $552 million. (4) ELM / Seminis $525 million. (5)
DeKalb Genetics $388 million. (6) Asgrow Seed Co. $175
million* (* = estimate). (7) Garst Seed Co. $165 million*.
(8) Mycogen Seeds $156 million. (9) Cargill Hybrid Seeds
$155 million*. (10) Delta & Pine Land $153 million.
Nearly all of America’s traditional ag chem
(“agricultural chemical”) dealerships sell seed, and the
percentage of their overall sales attributed to seed sales
is generally growing each year. Thus, seed–especially
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“transgenic seed”–has become a big opportunity in the past
few years for these dealerships.
Many of the big seed companies are also involved
in crop protection–one more bit of evidence that the line
is blurring between crop protection and seed. Examples:
DuPont, a major maker of ag chemicals that protect crops,
has a 20% stake in #1 ranked Pioneer. Novartis owns
Novartis Seeds. Monsanto has interests in Seminis, DeKalb,
Asgrow, and Delta & Pine Land. DowElanco has a stake in
Mycogen. Zeneca owns part of Garst.
No. 1, Pioneer, America’s pre-eminent seed company
with a long history and strong germplasm base, invested
a massive $130 million in R&D during 1997, and is
positioning itself at the forefront of seed innovation.
“Pioneer now touts performance–yield plus value-added
characteristics–as the true measure of seed quality.” Pioneer
has long been identified as the leader in hybrid corn; the
company owns 44% of the U.S. seedcorn market, and corn
generates more than 85% of Pioneer’s revenues. Less well
known is Pioneer’s strength in soybeans–18% of the U.S.
market. In the fall of 1996 Pioneer (whose president and
CEO is Charles S. Johnson) and DuPont created an equally
owned joint venture research company named Optimum
Quality Grains.
No. 2, Novartis Seeds (of Golden Valley, Minnesota)
was formed on 1 Jan. 1997 through the blockbuster merger
of Ciba Seeds and Northrup King Co. That merger was
possible because of the mid-1996 merger of pharmaceutical
giants Sandoz and Ciba-Geigy. Novartis is also the home of
some of the seed industry’s other familiar names: Rogers,
S&G, Hilleshog, Pride, Stauffer, and Funks G. Novartis
Seeds is the industry leader in Bacillus thuringiensis (Bt)
corn, and is expected to spend more than $100 million
on R&D in 1997, guided by president & CEO Edward T.
Shonsey.
No. 3, Limagrain, based in Chappes, France, is the top
seed producer in the European Union (EU), as well as a
premier producer of wheat and other field crop seeds in the
USA. Limagrain owns historic Vilmorin in France. In the
U.S., the Limagrain Group owns (among others) CallahanWestfield (of Westfield, Indiana), a marketer of corn and
soybean seeds, and Vilmorin (of Empire, California) a
marketer of vegetable seeds. In addition, the Limagrain
Genetics Research division in Lebanon, Indiana, studies uses
and advancements for corn, soybeans, and canola in North
America.
No. 4, ELM / Seminis. ELM stands for Empresas La
Moderna of Mexico. They formed Seminis in the mid-1990s
by combining two long-time vegetable industry leaders: The
vegetable division of Asgrow and Petoseed. “What Pioneer
is to corn, Seminis Vegetable Seeds (Saticoy, California) is
to vegetables. And even that may be an understatement.” The
company has the largest vegetable seed germplasm collection
in the world. This year ELM agreed to a technical alliance

with Monsanto.
No. 5, DeKalb Genetics Corp. (DeKalb, Illinois), is best
known for its corn seeds; it owns 11% of the North American
corn market, second only to Pioneer. It is also a major
seller of Roundup Ready soybeans–a product which helped
increase company soybean sales by 21% this year. Monsanto
owns 40% of DeKalb and the companies have a long-term
research collaboration effort. The CEO is Bruce P. Bickner.
No. 6, Asgrow Seed Co. (Des Moines, Iowa) has a
private breeding that has produced some notable “soybean”
firsts in the past 20 years: the first variety with iron-chlorosis
tolerance, the first with resistance to races of soybean cyst
nematode, the first with Phytophthora root rot protection,
the first with imidazolinone (IMI) herbicide resistance, and
one of the first with tolerance to Roundup herbicide. Asgrow
remains a market leader in Roundup Ready soybeans. Copresidents of Asgrow Seed Co. / Hartz Seed Co. are John
Schillinger and Danny Kennedy.
No. 7, Garst Seed Co. (Slater, Iowa) changed its name to
ICI Seeds, then to ICI Garst, then back to Garst. Operating
under the corporate umbrella of Zeneca, it has emerged
as one of the leaders in the science of gene-stacking,
which involves taking multiple traits such as resistance to
herbicides, insects, diseases, and poor soil, and combining
them in a single hybrid. Developments in this multipleresistance area full under the G-STAC program, which stands
for “Garst State of the Art Crops.” Coming in 1998 are corn
hybrids stacked with IMI, Bt, and Liberty protection. Despite
biotech advances, Garst adamantly stands by its philosophy
that yield comes first–whether in corn, soybeans, alfalfa,
sorghum, or canola. “Still, the company projects that traitdriven technologies will account for 83% of its sales by
2001.” President: Col Seccombe.
No. 8, Mycogen Seeds (San Diego, California) is the
leading U.S. seller of sunflower seeds, but also sells corn and
soybeans. DowElanco owns a majority of the company.
No. 9, Cargill Hybrid Seeds. Privately owned Cargill,
Inc. (Minneapolis, Minnesota), owner of this seed company,
had sales of $56 billion in fiscal year 1997–making it one
of the largest food- and agriculture-related companies in the
world. Cargill’s focus is now on food-corn hybrids. Seed
company head is Brian Hill.
No. 10, Delta & Pine Land Co. (Scott, Mississippi) has
long been the U.S. leader in cotton seeds, controlling more
than 70% of the U.S. cotton seed market in 1996. D&PL’s
flagship brand is Deltapine, which alone owns 42% of the
market. The company is working with Monsanto to develop
the Bt cotton technology and Roundup Ready cotton.
Overall, USDA estimates show that almost 25% of U.S.
cotton acreage in 1997 was devoted to transgenic varieties
from D&PL. Chairman and CEO is Roger D. Malkin. The
company breeds and markets soybean seed as well. Small
portrait photos show most of the company heads mentioned.
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9397. Schnittker, John A. 1997. The history, trade and
environmental consequences of soybean production in the
United States. Washington, DC: World Wildlife Fund. vi +
110 p. Dec. No index. 28 cm. [34 ref]
• Summary: One of the best overviews of soybean
production in the USA seen to date. Written by a man
with long experience and expertise in the field. Contents:
Summary. List of tables. List of figures. 1. Introduction:
Overview of the commodity, the demand for soybeans,
overview of environmental impacts, overview of potential
environmental improvements, overview of potential
interventions. 2. Structure of soybean production: Producers,
farm finance, farm tenure, crop rotations, producers in
relation to soybean processing, Brazil and Argentina,
production methods, irrigation, seed, disease, pest and weed
control, fertilizer use on soybeans, the technological horizon,
processing technology. 3. Market structure: Introduction, the
product stream, processing, further notes on merchandising,
the pricing system, synopsis–flows of money, information
and control.
4. Environmental impacts of soybean production:
Introduction, soil erosion, water pollution, energy–air
pollution, biodiversity–wildlife impacts. 5. Potential
environmental improvements: Changing farming practices,
changing technology, the Conservation Reserve Program,
conservation compliance, new and revised authorities
under federal law, revised environmental approach for
farms. References. Appendix tables. Address: Economic
and agricultural consultant, Santa Ynez, California. Former
Under Secretary of Agriculture.
9398. Eisnitz, Gail A. 1997. Slaughterhouse: The shocking
story of greed, neglect, and inhumane treatment inside the
U.S. meat industry. Amherst, New York: Prometheus Books.
310 p. Illust. Index. 24 cm. [10* ref]
• Summary: An extremely well researched, written,
and documented book that discusses the broader
social implications of a meat-centered diet. Contents:
Acknowledgments. Part I: Opening the slaughterhouse door.
Prologue. 1. One man’s cry for help. 2. Will we get out of
here alive? 3. The darkest place in the universe. 4. “Mommy,
am I going to die?” 5. The fall guy. Part II: The sticker’s
confessions. 6. The man with the scar 7. Pangs of conscience.
8. Blood-red and frozen. Part III: The “slaughterhouse eight.”
9. Beyond the law. 10. Slunks, haulers, and “too-dead” cows.
11. A trip to the state pen. 12. A sixty-minute investigation.
Part IV: USDA Deregulates: Full line speeds ahead.
13. A Pandora’s box of pathogens. 14. The USDA’s sacred
cow. 15. This little piggy dragged to market. 16. Veterinary
turncoats. 17. The thumper. 18. The guardian angel. 19.
The secretary of agriculture erects a smokescreen. Part V:
Friends in high places. 20. Almost dying for a cause. 21. In
bed with a bird. 22. The lesson. Part VI: A debased side of
human nature. 23. America’s premier hog kill. 24. An army

of walking wounded. 25. Piercing the veil of secrecy. 26.
HACCP: A Trojan horse for deregulation. 27. Education and
empowerment.
In 1906 The Jungle, a landmark book by Upton Sinclair,
described an immigrant family’s struggle to survive amidst
the appalling conditions of Chicago’s stockyards and
slaughterhouses. As a result of the descriptions of the filth,
meat sales plunged more than 50% and President Theodore
Roosevelt personally crusaded for enactment of the Federal
Meat Inspection Act of 1906. That law and subsequent
legislation established standards for plant sanitation and
required federal inspection of all meat shipped interstate or
out of the country.
In 1958 Congress passed the Humane Slaughter Act
(HSA); in 1978 they broadened it. “Among the HSA’s most
important provisions is the requirement that all animals be
rendered unconscious with just one of an effective stunning
device by a trained person before being shackled and hoisted
up on the line. The USDA, closely allied to the meat industry
and opposed to the Humane Slaughter Act, was nevertheless
made responsible for its enforcement.” Violations of the Act
carry no penalties at all (p. 24).
According to the U.S. Centers for Disease Control and
Prevention (CDC) in Atlanta, Georgia, between 6.5 and 81
million cases of food poisoning occur each year in the USA;
roughly 500,000 of these cases require hospitalization. The
major source of these infections is foods of animal origin.
The CDC estimates that there are now 20,000 cases
per year and 500 deaths per year from E. coli 0157:H7
poisoning. Yet they are quick to point out that the figure
is clearly underreported. The main cause is contaminated
meat from high-speed slaughter lines. The most vulnerable
victims: children and the elderly.
USDA has been trying since the mid-1980s to
deregulate meat and poultry inspection–and thus trying to
find a way around the Federal Meat Inspection Act of 1906,
which requires inspectors to perform carcass-by-carcass
inspections. One recent USDA scheme was “Streamlined
inspection.” The latest is HACCP (Hazard Analysis Critical
Control Points). While calling for a token amount of
microbial testing, it sharply reduces the number of inspectors
and transforms them into data analysts. It is the latest USDA
attempt to “privatize food safety.”
9399. Pistorius, Robin. 1997. Scientists, plants and politics:
A history of the plant genetics resources movement. Rome,
Italy: International Plant Genetic Resources Institute
(IPGRI). ix + 134 p. No index. 24 cm. [213* ref]
• Summary: Contents: Foreword. Acknowledgements.
Preface. 1. How plant genetic resources conservation became
a global issue: Collecting and introduction activities, 19001950 (Plant introduction in the United States of America,
The Rockefeller Foundation, The Soviet Union, Eastern
Europe, Western Europe), early collecting by the Food and
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Agricultural Organization of the United Nations (The FAO
Plant Introduction Newsletter), the 1961 FAO Technical
Meeting, conclusions and summary. 2. The 1967 FAO/IBP
technical conference: ex situ conservation takes the lead.
3. Breeding strategies and conservation strategies: some
connections. 4. Establishing a global ex situ conservation
network. 5. Conservation and use of genetic resources in two
political arenas. 6. In situ or ex situ? Conservation strategies
in the 1980s and early 1990s. Address: Vavilov-Frankel
Fellow.
9400. Vavilov, Nicolay Ivanovich. 1997. Five continents.
Translated from the Russian by Doris Löve. Rome, Italy:
International Plant Genetic Resources Inst. xliii + 198 p.
Illust. No index. 24 cm. [10 ref. Eng]
• Summary: This book, about the life and work of N.I.
Vavilov (1887-1943), was published long after his death as
a political prisoner. Unfortunately, the book has no index.
The excellent introductory chapter titled “The Russian
scientist Nicolay Vavilov,” by Seymon Reznik and Yuri
Vavilov (p. xvii-xxix) is a frank biography, including details
of his conflict with arch-enemy Trofim Lysenko, his fall into
disgrace by 1935, his arrest by the KGB on 7 Aug. 1940, and
his death in prison in 1943.
In “The basic principle behind the expeditions” (p. 1-4)
Vavilov notes that the seven basic geographical centers of
origin, which cover only about 7% of the world’s land area,
are: (1) The tropical centre, in tropical India, IndoChina,
and southern China. (2) The East Asiatic Centre, includes
the central and western parts of China, Korea, Japan, and
the major portion of Taiwan. (3) The Southwest Asiatic
Centre. (4) The Mediterranean Centre, along the coast of the
Mediterranean. (5) The Abyssinian Centre. (6) The Central
American Centre, and (7) The Andean Centre. Maps show
Vavilov’s travels in each center. These centers were first
outlined in his book Centres of Origin of Cultivated Plants
(1926, Leningrad).
In the chapter titled “Expedition to Japan” (p. 58-61)
he expresses his surprise at “the endless variety of plant
types” including the “various preparations of soya beans
and ‘adzuki’ beans (Vigna angularis [Willd. Ohwi & H.
Obashi]).” “There is perhaps no other country where the
love of trees and flowers is so strongly expressed as in
Japan. The care of flowers and plants has become a national
characteristic of this country.” “There is not a single weed
in the fields or in vegetable gardens.” In Japan he found “a
multitude of dishes made of soyabeans (substituting for fat
and including a cheese called ‘tofu,’ a soya product)...” He
was impressed by the work of Ekiken Kaihara [Kaibara;
1630-1714]. A philosopher, man of letters, physician,
geographer, historian, agronomist and naturalist, he wrote
270 volumes on 60 different themes, including a 5-volume
work on garden plants and a 3-volume work on vegetable
plants. In 1638 two gardens of pharmaceutical plants were

established in Edo (Tokyo) and in 1720 another one in
Komada.
In the chapter titled “Expedition in Korea” (p. 69-71)
he again mentioned soyabeans and ‘adzuki beans,’ and
noted: “Dozens of different foods are made from soyabeans,
including the special cheese, tofu. Sprouts of soyabeans
are rich in vitamins and are available in large amounts in
all markets in Japan. Soya is used for seasoning meat and
rice and of course, it produces an excellent oil, used for
making margarine and for technical purposes. Although it
is a crop exceptionally well suited to a monsoon climate,
the soyabean has become the most important technical crop
worldwide during the last couple of decades. Owing to the
effect of European and American demands an enormous
area has become planted to soyabeans. During the past two
decades the plantations of soya in Manchuria have reached
7 million hectares and the world-wide area has exceeded
15 million hectares. It is difficult to imagine a more flexible
plant in respect of the variation of both biological and other
characteristics. The varieties of soyabeans can be counted by
the thousands. The present American industry has introduced
even more variety.”
In Seoul, Vavilov unexpectedly met two colleagues, P.H.
Dorsett and William Morse, known to him from Washington,
DC. “Dr. Morse is the co-author of a well-known monograph
on soyabeans, written by him and Dr. Charles Piper, another
plant introducer from Vancouver, Canada. Morse was
fanatically devoted to soyabeans throughout his life. In
the course of some years, Piper studied in China, Korea,
Manchuria and Japan on behalf of the U.S. Department of
Agriculture, investigating crops of soyabeans, collecting
seed material and forwarding it to the USA.” Also discusses
the agricultural explorations of Frank Meyer and Mark
Carleton. Swingle “organized an extensive utilization of
Chinese research, including the building up of a valuable
library of Chinese literature and a whole staff of translators,
who revealed the treasures of ancient Chinese agronomical
science. The results of this endeavour have become obvious
during the past couple of years. The similarity between the
conditions of extensive parts of the territories of the USA and
China make possible a wide utilization of soyabean crops,
which during the last couple of years have amounted to as
much as 1.5 million hectares.”
“Quietly and modestly, Morse, who traveled with his
family, wife and daughter, went from one city to another
while staying in the best hotels.”
Note: Soyfoods Center has a copy of the “Translator’s
Foreword” (p. xxx-xxxvi) which was typeset but later
deleted from the book. Only the last two paragraphs were
used. It tells the real story of Vavilov’s work, his downfall
at the hands of Trofim Denisovich Lysenko, several moving
petitions by Vavilov asking that he be able to finish writing
unfinished books, and details of his case history and death.
Address: Head, All-Union Inst. of Plant Industry (VIR),
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Russian SSR.

hard to conclude from the above that Dr. Carver played an
important role in introducing the soybean to America.

9401. Wolf, W.J. 1997. Soybeans and other oilseeds. In:
Martin Grayson, executive editor. 1997. Kirk-Othmer:
Encyclopedia of Chemical Technology, 4th ed. New York:
John Wiley & Sons. See Vol. 22 (K-O), p. 591-619. [28 ref]*
Address: Northern Regional Research Center, Peoria,
Illinois.
9402. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1998. U.S. organic standards:
No GMOs? No. 16. Jan. 5. p. 1.
• Summary: The fundamental problem is differing ideas of
food purity. The organic industry strives to produce food
using a process that is natural, and that puts farming back
into harmony with nature. The USDA is concerned that
food is safe. USDA secretary Dan Glickman, at the news
conference announcing the new proposed organic standards
on December 15, said, “These rules are not about creating a
category of agriculture that is safer than any other. We have
one high standard for food safety in this country, period.”
9403. SoyaScan Notes. 1998. Did George Washington
Carver play an important role in introducing the soybean
to America? (Overview). Jan. 11. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Over the years Soyfoods Center has made
great efforts to collect everything we can about the work of
George Washington Carver with soybeans and peanuts. As
of 11 Jan. 1998, our SoyaScan database and library contain
111 documents by or about George Washington Carver and
his work with or interest in soybeans. Of these, 35 were
written by Dr. Carver and the rest were written about him by
others. Only two of the 35 documents written by him were
published, and soy was not mentioned in the title of either.
Neither of Carver’s two publications was primarily about
soybeans, and, in fact, soy was mentioned only briefly in
each. The first was a Tuskegee Experiment Station Bulletin
No. 4 (1901) about a certain type of insect in Macon County,
Alabama; Carver reported simply: “Cercospora canescens,
E. & M. found on the Soja bean (Glycene hispida) [sic,
Glycine].”
The second publication was a paper that Carver
presented in 1937 titled “What chemurgy means to my
people.” The paper was published in the Proceedings of the
Third Dearborn Conference of Agriculture, Industry, and
Science, Dearborn, Michigan; the title of the conference did
not mention soy. The rest of the 35 documents written by
Carver consist of 31 letters (many handwritten to individuals
who had written to him), 1 lecture, and 1 unpublished
manuscript.
While Dr. Carver was certainly a great man, a fine
scientist, and a fan of the soybean, and he encouraged many
people in his letters to drink soybean milk, it would be

9404. Badische Bauern Zeitung (BBZ, Germany). 1998. Soja
wieder leicht im Kommen [Soybeans are becoming slightly
popular]. Jan. 31. No. 5. p. 24. [Ger]
• Summary: Recently a meeting of the members of German
Soybean Association (Der Duetsche Soja-Förderring, www.
sojafeorderring.de) took place in Rheinau-Freistett in Baden.
At this meeting the results of a land-use survey, which had
been conducted at the two locations of Linx and Auggen,
were presented. Note: Rheinau is a city on the Rhine river in
the German state of Baden-Württemberg.
In 1997 the amount of land in Germany cultivated in
soybeans rose to 270 ha from 232 ha. Of this total, 126 ha
[46.6%] was in Baden-Wuerttemberg. The average yield in
Germany was about 2 metric tons (MT) per ha compared
with 3 MT per ha in 1995. The most popular variety was
Maple Glen [which originated in Canada].
There were large differences in the protein content of the
soybeans.
Note: 1 hectare (ha) = 2.471 acres. 1 metric ton (MT,
tonne) = 1,000 kg = 2,204 pounds. 1 kg = 2.2046 pounds. 1
bushel of soybeans weighs 60 pounds. Therefore an average
yield of 3 MT/ha (metric tons per ha) was good compared
with average soybean yields worldwide. According to
USDA and FAS [Foreign Agricultural Service] estimates,
soybean yields in 1994/95 were 2.94 MT/ha in the European
Union, 2.78 MT/ha in the USA, 2.22 in Brazil, and 2.22 in
Argentina.
9405. Bernard, R.L.; Cremeens, C.R.; Cooper, R.L.; Collins,
F.I.; Krober, O.A.; Athow, K.L.; Lavoilette, F.A.; Coble,
C.J.; Nelson, R.L. 1998. Evaluation of the USDA soybean
germplasm collection: Maturity groups 000 to IV (FC 01.547
to PI 266.807). USDA Technical Bulletin No. 1844. iii + 169
p. Jan.
• Summary: Contents: Introduction. About the tables. List of
tables: Maturity groups 000 to 0: Tables (1.0) Identification
and origin information for USDA soybean germplasm in
maturity groups 000 to 0, FC 01.547 to PI 266,807: PI
Number, accession name, country of acquisition, country
of origin, year introduced or released, maturity group. (2.0)
Descriptive data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807: Entry (variety
name, FC number, or PI number), maturity group, stem
termination (determinate, indeterminate, semi-determinate),
flower color, pubescence (color, form, density), pod color,
seedcoat (luster, color {buff, black, black hilum with brown
outer ring, brown, gray, green, greenish brown, imperfect
black, reddish brown, tan, yellow}), hilum color (same
choices as seed color), other traits (seed, leaf, plant). (3.0)
Agronomic data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807, grown at St. Paul,
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Minnesota: Entry, flowering (days after May 31), maturity
(days after May 31), lodging (score), height (cm), stem
termination score, shattering score, seed (quality score,
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}).
(4.0) Seed composition data for USDA soybean germplasm
in maturity groups 000 to 0, FC 01.547 to PI 266,807,
grown at St. Paul, Minnesota: Entry, maturity group,
seed composition (oil %, protein %), protein composition
(methionine as a percentage of total protein), oil composition
[fatty acids] (linoleic %, linolenic %).
Maturity groups I and II: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
Maturity groups III and IV: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
“Introduction: This publication consolidates information
contained in U.S. Regional Soybean Laboratory Manuals
223 (July 1965), 230 (September 1966) and 238 (April
1969) on the origin, descriptive characteristics, agronomic
performance, seed composition and disease reaction data of
soybean (Glycine max (L.) Merrill) germplasm accessions
FC 01.547 to PI 266.807 in maturity groups 000 through IV.
Also included are cultivars, in these same maturity groups,
developed at public institutions in the United States and
Canada, and released by 1966. The data presented in Tables 3
and 4 are the same as in the original publications except that
units on weight and height have been changed to metric and
some maturity groups have been changed. In Table 1, some
changes have been made for accession name and country
of origin based on more recent information. The pedigrees
of domestic cultivars are not included but are available in
USDA Technical Bulletin 1746. Some origin details for
named cultivars and FC accessions were removed but are
available in the USDA Soybean Germplasm Collection
Inventory, Volume 1, INTSOY Series Number 30. In Table
2, data on stem termination was added, the information
on pubescence was expanded and some descriptions have
been updated. These data can also be obtained through
the Germplasm Resources Information Network (GRIN),
Database Management Unit, USDA-ARS [Agricultural
Research Service], BARC West, Beltsville, Maryland 20705.
Evaluation publications for PI numbers higher than PI
266.807 can be obtained from the Curator, USDA Soybean
Germplasm Collection, USDA-ARS, 1101 West Peabody
Drive, University of Illinois, Urbana, IL 61801.”
Named varieties in maturity groups 000 to 0: Acme,
Agate, Capital, Comet, Crest, Early White Eyebrow,
Flambeau, Goldsoy, Grant, Hardome, Hidatsa, Kabott,
Mandarin (Ottawa), Manitoba Brown, Merit, Minsoy,
Norchief, Ogemaw, Pagoda, Pando, Poland Yellow, Sioux.
Named varieties in maturity groups I and II: Aksarben,

Amsoy, Bansei, Black Eyebrow, Blackhawk, Burwell,
Cayuga, Chippewa, Chippewa 64, Earlyana, Elton, Etum,
Funman, Giant Green, Goku, Habaro, Hakote, Harly,
Harosoy, Harosoy 63, Hawkeye, Hawkeye 63, Henry,
Hoosier, Kagon, Kanro, Kanum, Korean, Lindarin,
Lindarin 63, Linman 533, Manchu 3, Manchu 606, Manchu
[Madison], Manchu Hudson, Manchu Montreal [Montreal
Manchu], Manchukota, Manchuria, Mandarin, Mandarin
507, Medium Green, Mendota, Monroe, Mukden, Norsoy,
OAC 211, Ontario, Portugal, Renville, Richland, Sac,
Seneca, Sousei, Soysota, Tastee, Toku, Tortoise Egg, Waseda,
Wea, Wisconsin Black, Yellow Marvel.
Named varieties in maturity groups III and IV: A.K.
(Harrow), A.K. [FC 30761], A.K. (Kansas), Adams,
Adelphia, Aoda, Bethel, Boone, Chestnut, Chief, Chusei,
Clark, Clark 63, Cloud, Columbia, Delmar, Dunfield, Ebony,
Emperor, Ford, Fuji, Funk Delicious, Gibson, Granger,
Green and Black, Guelph, Harbinsoy, Harman, Higan,
Hokkaido, Hongkong, Hurrelbrink, Illington, Illini, Ilsoy,
Imperial, Jefferson, Jogun, Kanrich, Kent, Kim, Kingston,
Kingwa, Kura, Lincoln, Macoupin, Manchu, Manchu 2204,
Manchu [Lafayette], Manchuria 13177, Manchuria 20173
Mandell, Mansoy, Midwest, Mingo, Morse, Norredo, Osaya,
Patoka, Patterson, Peking, Pennsoy, Perry, Ross, Sanga, Sato,
Scioto, Scott, Shelby, Shingto, Shiro, Sooty, Viking, Virginia,
Wabash, Wayne, Wilson, Wilson-Five, Wing Jet (Ohio),
Wolverine. Address: 1. Prof. Emeritus, Dep. of Agronomy,
Univ. of Illinois, Urbana; 2. USDA-ARS agricultural
research technician; 3. Research Geneticist, USDA-ARS,
Dep. of Agronomy, Ohio State Univ., Wooster.
9406. Miles, Carol A. 1998. Edamame: New cultivars
for the Northwest. In: Proceedings: Western Washington
Horticultural Convention. See p. 54-56. Held Jan. 7-9.
• Summary: Three tables give the results of three years of
edamame variety trials (1995-1997) conducted at Chehalis,
Washington state. Shironomai, White Lion, Butterbeans,
Lucky Lion, and Gion gave the best yields. Address: PhD,
Agricultural Systems Agent, Washington State Univ.
Cooperative Extension, 360 NW North St., Chehalis,
Washington. Phone: 360-740-1295.
9407. Soybean Digest. 1998. New tofu line produces bigger
soybeans. Jan. p. 91.
• Summary: NTCPR92-40 is a new soybean breeding
line that was developed for tofu production by USDA’s
Agricultural Research Service (ARS) breeders. It produces
soybean three times bigger than Pearl, an earlier tofu
breeding line. It also has high protein and yields 5% less than
conventional varieties. It is grown est in southeastern U.S.
NTCPR92-40 (one of four new lines) produces clear-hilum
soybeans, an important selling point.
9408. Jones, Jacob. 1998. Three archival collections of
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David Fairchild’s papers (Interview). SoyaScan Notes. Feb.
4. Conducted by William Shurtleff of Soyfoods Center.
• Summary: David Fairchild was a remarkable and very
influential man. In 1898 he founded the Section of Foreign
Seed and Plant Introduction within the U.S. Department of
Agriculture in order to centralize introduction activities. A
visionary and a leader, he conducted many plant exploration
trips and wrote extensively and lucidly, with an excellent
historical sense. The biggest repository of his papers is in
the Fairchild Tropical Garden in Coral Gables (southwest of
southern Miami, just a few miles inland from Biscayne Bay),
Florida, where there is a good archivist. Contact: Fairchild
Tropical Garden, Research Center, Attn: Bertram Zuckerman
(part-time volunteer historian), 11935 Old Cutler Road,
Miami, Florida 33156. Phone: (305) 665-2844. Fairchild’s
papers are stored in five file cabinets, each 4-5 drawers. They
have no inventory. About 4 miles away is Fairchild’s former
home, named The Kampong, in Coconut Grove. It is now
a private residence but fully preserved, with a regular staff
and a horticulturist. The original plant collections are still
growing there. It is part of the National Tropical Botanical
Garden Society headquartered in Kauai, Hawaii, and can be
visited by special appointment.
Talk with Bertram Zuckerman. 1998. Feb. 24. In one
thin file is a short letter to Fairchild from Dr. A.A. Horvath,
dated 1939. Horvath was a chemist at the Delaware
Agricultural Experiment Station in Newark. He wrote that
he was sending Fairchild a copy of his book, he had read
Fairchild’s book, and he was a friend of P.H. Dorsett.
The second biggest Fairchild collection is in Nova
Scotia at Alexander Graham Bell’s summer home. Fairchild
married Bell’s daughter. Contact: Aynsley McFarlane, Site
Manager, Alexander Graham Bell National Historic Site,
P.O. Box 159, Baddeck, Nova Scotia, Canada B0E 1B0.
Phone: (902) 295-2069.
The third major repository is in the records of the
Bureau of Plant Industry, recently relocated to the National
Agricultural Library in Beltsville, Maryland.
Jacob adds: Fairchild started as a plant pathologist,
which meant that he also had to study plant physiology. He
studied in Europe, then later went to Java. In the late 1800s,
the Americans were the leaders in plant pathology, while
the Germans were the leaders in plant physiology. Address:
Graduate student, Purdue Univ., P.O. Box 132, Lafayette,
Indiana. Phone: 765-742-8530.
9409. Jones, Jacob. 1998. Thoughts on seed and plant
introduction (Interview). SoyaScan Notes. Feb. 11.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The archival records of the Bureau of Plant
Industry (Record Group 54) are now located at the second
National Archives building in College Park, Maryland; they
were moved there recently from the National Archives main
building in Washington, DC.

During the late 1800s and early 1900s, when plant
explorers scoured the globe for new or valuable species, it
is quite remarkable that they were generally given whatever
they asked for. One of Russia’s biggest crops was durum
wheat, used to make pasta. Yet Russia gave away these
precious varieties to American explorers, enabling America
to eventually pass Russia as the world leader in hard wheats.
Why were the Manchurians and Japanese so willing
to give Dorsett and Morse all the soybeans they asked for?
Were they short-sighted? Were they not afraid that the
Americans would take over their soybean export business?
In fact, they sometimes asked Dorsett and Morse about
this. They key is to remember that at that time in the USA
soybeans were grown largely as a forage crop–not for their
seeds. It was not until 1941 that the acreage of soybeans
harvested for beans (seeds; 5.889 million acres) surpassed
the total of that harvested for hay (forage; 3.546 million
acres) or grazed or plowed under (for green manure; 1.910
million acres). Moreover, since the Americans were not
collecting germplasm in their own colonies, they cannot
fairly be accused of imperialistic plant collecting. Nor were
they involved in germplasm theft, since they were given
what they requested.
The Division of Foreign Seed and Plant Introduction
sent out something like fifty plant exploration expeditions,
but they did not start keeping official trip reports until
fairly late in the process. Jacob is not sure why. Maybe a
politician demanded to know how the taxpayers’ funds were
being spent. Or maybe it took a long time for leaders of the
Division to fully understand the importance of what they
were doing and the need to document it fully.
David Fairchild continued to be a student of Barbour
Lathrop’s throughout their relationship. At the Fairchild
archives in Miami, Florida, Jacob found several pocket
notebooks that Fairchild kept for 60 years. One whole
notebook is filled with detailed instructions that he wrote for
himself, based on Lathrop’s teachings, of how he should act
under different circumstances in various countries around
the world. For example: If you (Fairchild) are with a South
American gentleman who is superior to you in age and
rank, you should stand up, bow slightly when he is ready to
leave, pick up his gloves and cane, present them graciously
to him,... etc. Address: Graduate student, Purdue Univ., P.O.
Box 132, Lafayette, Indiana. Phone: 765-742-8530.
9410. Hymowitz, Ted. 1998. The first full-time soybean
geneticist at a university in the United States (Interview).
SoyaScan Notes. Feb. 28. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: As far as Ted knows, he was the first fulltime academic soybean geneticist in the USA. Plant
geneticist C.M. Woodworth came to the University of
Illinois in 1921, but he worked on both corn and soybeans.
Research geneticist Richard Bernard, although he worked
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at the university, was employed by the USDA, not by the
University. H.H. Hadley also worked on corn and soybeans
at Illinois.
Ted arrived at the University of Illinois in 1967. He was
the first person at the university to ever specialize in soybean
genetics. The position he filled in the Agronomy Department
was a new one, funded by the National Soybean Processors
Association (NSPA). Bob Judd was the executive director of
NSPA at the time and he was located at Urbana/Champaign.
Before coming to the University of Illinois, Ted had been in
Brazil, working mainly as an administrator, not as a soybean
breeder.
It is important to understand the distinction between a
plant breeder and a geneticist. Plant breeders generally have
a strong background in plant genetics, but their main interest
is in breeding new varieties. For example, Martin Weiss,
C.R. Weber, and Walt Fehr were or are plant breeders at
Ames, Iowa (Iowa State), J.R. Wilcox was a soybean breeder
at Purdue University in Indiana, and Al Probst was a soybean
breeder at Urbana. Ted’s interests have been, for example, in
studying the relationship between the soybean and its wild
perennial ancestors, or in studying the inheritance of certain
traits. The soybean breeding is secondary. Address: Prof.
of Plant Genetics, Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.
9411. Nutrition Dynamics International. 1998. Marketing
plan: Yankton Sioux project. Swainsboro, Georgia. 19 p.
Undated. 28 cm.
• Summary: Contents: Executive summary: Market analysis,
competitive analysis, the basis selling idea, major strategy,
branding and product positioning (for NDI’s lactose-free,
soy-based infant formula named Mamalak), packaging and
pricing (3 types of infant formula, each in 13-oz liquid cans),
distribution methods (WIC program, hospitals/physicians,
retail stores), promotion, advertising and public relations.
Major thrust (WIC program): A planned communication
strategy, contract administrator, direct mail campaign
to WIC administrators, Website development, Website
administration, electronic newsletter (director to WIC
administrators), special receptions, retailer communication,
trade advertising, editorial for trades, PR support for WIC’s
breast feeding program, press release program. Advertising:
Trade publications, radio, television. Secondary thrust
(hospitals/physicians): Physician visit program, direct mail
campaign, web site development, web site administration,
trade advertising, editorial for trades, press release program.
Third thrust (retail trades): Web site marketing, web site
administration, trade advertising, editorial for trades, press
release program, in-outlet promotion and publicity. Tracking
and measurement.
This marketing plan was prepared by Horton Lind
Marketing and Communication. Note: WIC is the Special
Supplemental Nutrition Program for Women, Infants and

Children. It is administered by the USDA’s Food and
Consumer Services (FCS). Address: 135 Ehrlich Farm Road,
Swainsboro, Georgia 30401. Phone: 912-237-6313.
9412. SoyaScan Notes. 1998. The key role of U.S. federal
and state government programs in starting and developing
the soybean industry in America (Overview). April 11.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Since about 1980 it has been fashionable in
American politics to say that the government is the cause
of many of America’s problems, and that the solution is
to have less government. We must not forget the key role
that the U.S. state and federal governments have played in
introducing the soybean to America and building it into the
nation’s second largest farm crop. The sequence, in very
brief scope, is: (1) The first soybean seeds were collected
and widely disseminated to farmers across America by the
Agricultural Division of the U.S. Patent Office. (2) State
agricultural experiment stations played the leading role
in testing and improving the new crop, and in publishing
scientific information about how to grow it. Most of the
soybean varietal development up to the 1970s was done
at agricultural experiment stations. (3) Extension workers
at these stations and Land Grant colleges educated the
farmers and showed them how to grow the crop. (4) The
U.S. Department of Agriculture assigned may specialists to
focus on soybean research, starting with Charles V. Piper
and William Morse. The vision and hard work of these men
was essential to the crop’s early success. (5) Starting in 1898,
the Section of Foreign Seed and Plant Introduction, within
the U.S. Department of Agriculture, starting bringing in new
soybean varieties from East Asia. This work has continued to
the present day. (6) During World War I, the U.S. Office of
Home Economics did extensive research on the nutritional
value and food uses of soybeans. (7) In 1923 The Soybean,
by Piper and Morse, was published by McGraw-Hill (New
York, xv + 329 p.); it was the first major book about this
relatively new crop published in the United States, and it
remained the most important English-language publication
on the soybean for many decades. (8) Government tariffs
in the early years, especially the Smoot-Hawley Tariff
of 1930, were crucial in protecting the fledgling soybean
industry. (9) The Dorsett-Morse Expedition to East Asia
was the source of many new soybean varieties and much
new knowledge about soybeans and soybean industries. (10)
The U.S. Regional Soybean Laboratory (Urbana, Illinois)
and the USDA Northern Regional Research Lab in Peoria,
Illinois, have found important new ways to use soybeans,
creating new jobs, products, and industries. (11) When World
War II started, major government programs encouraged the
expansion of soybean production in America. (12) Right
after World War II, government programs were essential in
promoting soybean exports.
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9413. James, Richard F. 1998. Work to expose the dangers
of toxic substances in soybeans (Interview). SoyaScan Notes.
April 18. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Richard James, who was born and raised
in New Zealand and still speaks with a “down under”
accent, lives with his wife Valerie and many exotic birds in
Whangarei, a fairly large city near the northern tip of New
Zealand’s North Island, about 80 miles north of Auckland.
Before he moved to New Zealand, he was a lawyer and real
estate agent in the San Francisco Bay area.
After many of Richard and Valerie’s parrots began to
die, Richard started to notice that a number of different
animal species, including humans, were having some adverse
reactions to the consumption of soy products. First he spent
a considerable amount of his own money phoning around
New Zealand, starting with agricultural people who were
having trouble with their birds. It turned out, bit by bit,
that rabbits, guinea pigs, pet hamsters, race horses–indeed
everything being fed soy products was having some really
nasty problems. And yet we couldn’t quite put our finger on
exactly what it was. We noticed that it was also affecting
the reproductive capacity; we were getting deformed babies
and infertile eggs. Valerie, apart from being distraught at
watching all her lovely friends dying in miserable ways,
spent a lot of time talking to Rob Shaw, the technical
manager of a health food company–whose phone number
Richard would be glad to share. Because the end results
are so diverse, because these bloody soybeans have so
many levels of toxicity, you almost couldn’t put your finger
on what was happening. Ultimately Valerie mentioned to
Rob that the bird food was being advertised as producing
11-week-old baby birds that had the sexual characteristics
of 2-year-old birds. At this point Richard and Valerie
had no idea what an estrogen was, but Rob had enough
biochemistry (and he really is quite a brilliant fellow) that
he said immediately: Oh! That’s premature maturation. Not
many people in this part of the world would have known
about that. Other good men are Dan Sheehan (of the USA)
and Glen Plymate (616 Westland Dr., Alameda, CA; a
personal friend of Richard’s to whom Richard has sent many
documents implicating the toxicity of soy).
Sheehan’s revenge: Two important scientific papers have
been published. The most recent was published in Nov. 1997
in Biochemical Pharmacology. The significance of these two
is that they did basically what Richard suggested to Sheehan
and his co-workers. They examined the huge number of
thyroid cases that are reported in the medical literature.
Note that one of the first places the effects of the estrogenic
chemicals (like DDT, the dioxins, cadmium, mercury, etc.)
shows up is in the thyroid gland. Having discovered that,
see if you can prove the link between that and soy. The soy
industry’s defense has always been that their processing gets
all the toxins out; that’s why nobody else ever complained.

In response to that, we have produced all these published
research papers about prostate tumors in dogs, and liver
cancer and infertility in cheetahs, mice, rats, hamsters, etc.
Richard and his research team has the best library of this
type of research in the world. Richard offers to send Shurtleff
copies of page 1 and the bibliography of many of these key
papers.
Back to Sheehan’s revenge: They set out to prove that
flavonoid compounds cause thyroid cancer. Again, there
were two key papers.
There has been a major cover-up. When Rob Shaw look
at the early literature Richard and his team were collecting
on their literature review, he was very upset: He said the
U.S. government must have known (for at least 20 years) the
estrogenic content of soy infant formulas, and that that in
some cases little girls fed soy infant formula show premature
breast development, premature menstruation, premature
menopause (at about age 22), etc. It doesn’t show up until
the kids reach puberty. Then (according to the dosage) the
thyroid deficiency and the problems mentioned above start
up; the evidence is unequivocal.
Another thing that has never been revealed properly
or has been propagandized, like the premature thelarche in
Puerto Rico: The only food correlation they found was with
soy infant formula. The Centers for Disease Control (CDC)
went off and did another search and absolutely, completely
ignored soy infant formula, the foods fed after infant
formula, and they ignored boys–so they came up with the
answer that there is no incidence of anything–no problems.
Basically, they defined the scope of their study no narrowly,
that they defined away the problem. But even in this limited
definition of girls who had problems, they were 2¼ times as
likely to have been fed soy formula as anything else.
The other two emidemiologies were on Long Island,
New York, where the North Shore Community Hospital went
looking for a reason for the high incidence of auto-immune
thyroid disease in children age 10 plus or minus 4 years.
This occurs when the immune system has gone berserk and
is actually attacking the thyroid gland. This is a permanent
debilitating disease; its manageable, but chances of early
death are fairly high. Kids with that syndrome were 2½ times
as likely to have been fed soy formula. The same North
Shore Community Hospital also found that kids with insulindependant diabetes–which is another auto-immune disease–
were twice as likely to have been raised on soy formula.
Moreover, some kids with this type of diabetes also had the
auto-immune thyroid disease–and no one looked at abnormal
breast development in these two groups of kids.
ADM stated to the FDA that they had determined that
the soy isoflavones they are now selling [Novasoy pill with
70 mg of soy isoflavones in a softgel form] were safe to be
used as a general additive to all foodstuffs. This is “totally
toxic.”
In 1966 the National Academy of Sciences, National
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Research Council, Food and Nutrition Board, Food
Protection Committee, compiled a very important book titled
Toxicants Occurring Naturally in Foods (Washington, DC:
NRC Press, 301 p.). A greatly expanded 2nd edition was
published in 1973 (vii + 624 p.). Their basic approach was:
Gee whiz, isn’t it great that we have these analytical methods
so that we can detect when these toxicants are getting into
our foodstuffs. They concluded that the main source of
estrogens in foodstuffs is the isoflavones in soy products.
Hormone replacement therapy isn’t necessarily the same as
the chemicals that are in soy; they both mimic hormones but
they may not have the same biochemical effects.
“I could go on weeks talking like this but I’ll tell you
the basics that we can document... We were absolutely
‘monstered’ by some of the biggest and nastiest companies in
the world. But also by certain arms of the U.S. government,
particularly the U.S. Department of Agriculture.” A
professional journalist is now writing a book about this.
The small things were late night phone calls. But the pitch
that was made all over New Zealand was: “We can buy TV
channels. We can divert medical schools. We can influence
governments. And we have millions of dollars and teams
of lawyers–and we crush nutters like you. You won’t last
six months. We will destroy your credibility. We do this to
20 or 30 like you every year. “I am not a retired bird raiser.
My professional training was as a lawyer. I practiced in
New Zealand, in London, and in San Francisco–all quite
successfully–until the California Bar Association lowered the
boom on lawyers who hadn’t passed the California Bar. I had
an office at Bechtel Corporation in the legal department on
the 20th floor, the corner office, facing out towards the Ferry
Building.” He also got an MBA at Golden Gate University
in San Francisco (part time; it took about 5-7 years). “Right
now I am the soy industry’s biggest friggin’ pain in the ass.”
After I quit Bechtel, we were in the real estate business in
Walnut Creek, directly east of San Francisco. We hit the
boom in 1976, invested quite carefully in California real
estate, and made a few million dollars. Returned to New
Zealand and decided to do what the liked–raising exotic
birds. His wife has dual citizenship (U.S. and New Zealand).
Dr. Clifford Irvine was (Richard believes) the “chairman
of the governing board of Lincoln University in Canterbury,
New Zealand. He was also dean of the Dep. of Animal
Sciences. His secretary intercepted so many terrifying phone
calls–death threats and whatever–that she finally left and
went home. She broke down. Cliff was told that if he went to
the USA to Dan Sheehan’s conference, he should wear body
armor and travel on a separate plane from Mike Fitzpatrick–
which he did. Mike also was told to wear body armor and
to watch out. This was not very nice stuff. Mike’s employer
was driven out of his mind. I’ve got it documented from Bill
Grayson, who owned Grayson Laboratories, that the pressure
was coming from Bean Supreme and Nestlé. If you phone
somebody three times a bloody day and tell him the whole

New Zealand Food Industry is going to take their business
away from his laboratory, you’ll frighten the sh*t out him.
“The soy boys pick a pinch hitter in some country. They
started with Bean Supreme, then dumped him, and they’ve
been using a fairly big Seventh-day Adventist owned health
company–the most corrupt, dishonest company in the world–
and I can document that for sure.” They have been putting
incredible pressure on Richard and the others in his group.
Continued. Address: 1868 Whangarei Heads Road, Rural
Delivery 4, Whangarei. Phone: +64 9 434 0564.
9414. Ontario Soybean Growers’ Marketing Board
Newsletter. 1998. New seed technology–Can’t save this seed.
April. p. 1.
• Summary: “In the March 28 1998 issue of New Scientist,
Rob Edwards writes about ‘terminator technology,’ a genetic
engineering technique that can be used to prevent the seeds
of agricultural crops from germinating.
“The USDA and a Mississippi seed company, Delta and
Pine Land, were recently granted a patent for the technique...
The technique is expected to be adopted by all major seed
companies within the next five years. Seed companies
that market soybean varieties have sought ways to prevent
farmers from using farmer-retained seed for many years.
“The new technology relies on a promoter sequence
from a gene called Late Embryogenesis Abundant (LEA) that
activates the gene it’s attached to when a plant’s seeds are
maturing... At the end of the growing season, the promoter
switches on the anti-germination gene. Seeds carrying the
gene will grow into healthy plants with normal seed quality,
but the seed produced cannot be used to produce another
crop. The broad implications of this new seed technology
may be profound.” Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
9415. Taylor, Owen. 1998. Brown bagging may be ag’s next
Edsel: Genes prevent the following crop from germinating.
Soybean Digest. April. p. 22.
• Summary: In March, when Delta & Pine Land announced
its patent for “terminator technology,” the value of the
company’s stock soared. “The trait, jointly developed by
Delta & Pine Land (DPL) and USDA, allows a farmer to
grow a normal crop but this crop’s seed will not be able
to germinate. This trait of not germinating seed can be
engineered into varieties. The group of genes that cause this
trait will do nothing if left alone, but if they are treated with a
specific chemical the seeds of the plant won’t germinate.”
9416. Smith, Patricia J. 1998. The new USDA organic
standards (Interview). SoyaScan Notes. May 10. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Patricia was delighted to hear that USDA
listened to organic consumers in the finalizing the latest
draft of their organic standards (See New York Times, May
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9). However the California Certified Organic Farmers
(CCOF) is now saying it may be as long as 3 years until
these standards are finalized. CCOF is the oldest certifying
agency in California, started in the early 1970s–at about the
same time that Fred Rohe started Organic Merchants (OM).
Their headquarters are presently in Santa Cruz. They have
14-15 chapters around the state. The father of the organic
movement in America is Jerome I. Rodale, who started
Organic Farming and Gardening magazine in May 1942.
The state agricultural experiment stations have done
and are doing very little research on organic farming–even
though it is the fastest growing agricultural sector. Bob
Scowcroft puts on some good conferences on organic
farming research. Address: Radical Food, P.O. Box 952, Mill
Valley, California 94942-0952.
9417. Almonor, G.O.; Fenner, G.P.; Wilson, R.F. 1998.
Temperature effects on tocopherol composition in soybeans
with genetically improved oil quality. J. of the American Oil
Chemists’ Society 75(5):591-96. May. [18 ref]
• Summary: “Tocopherol, a natural antioxidant, typically
accounts for a small percentage of soybean oil.” “Soybean
oil typically contains three primary types of tocopherol.”
Address: Crop Science Dep. and USDA, ARS, North
Carolina State Univ., Raleigh, NC 27695-7620.
9418. Strayer, Dennis. 1998. Independent feasibility study of
infant formula manufacturing plant. Hudson, Iowa. iii + 36 p.
No index. 28 cm.
• Summary: Contents: Introduction. Critique of NDI
(Nutrition Dynamics International) business plan (dated Feb.
1998; page by page critique). The infant formula industry (in
the USA): The FDA description of industry, women, infant,
and children (WIC) program, competitive nature of market,
competition (Abbott Laboratories/Ross Laboratories-Sturgis,
Bristol-Myers Squibb Co. / Mead Johnson Nutritionals,
Nestle Carnation Food Service Co.), changes in the
industry (Wyeth-Ayerst/Wyeth Nutritionals, Inc.), industry
regulation, industry problems (price fixing, fake labels),
new technologies. The infant formula market: Market
share, demographic studies. Financial studies: Projections.
Concerns. Recommendations. Reference list. Contacts made.
Appendix: Outline of proposed marketing plan.
The main alternative to cow’s milk formula is soy
formula, which accounts for about 20% of the total infant
formula sold in the USA. Lactose intolerance is probably the
main reason for choosing soy formula.
The WIC program: In 1972 the WIC program (Special
Supplemental Food Program for Women, Infants, and
Children) was established to improve the health of at-risk
low income pregnant women, new mothers, infants and
children under age five by providing them with supplemental
foods, nutrition and health education, and health screening.
Infant formula is the single most expensive item in the WIC

food package. Infant formula manufacturers are required
to compete for selection as the single source of infant
formula products used by each state WIC program; all WIC
participants from that state are required to purchase only the
selected brand. Contracts are awarded to the manufacturer
offering the highest rebate to the state. The WIC program
is administered by the Food and Nutrition Service (FNS) of
the U.S. Department of Agriculture (USDA). The program
awards grants to state health departments or state health and
welfare agencies. The WIC program is considered successful
and cost-effective. A 1992 study by the General Accounting
Office (GAO) estimated that the savings that accrue over 18
years from providing prenatal WIC services to infants born
in 1990 would yield a return of $3.50 for each federal dollar
invested. This success has led to strong bipartisan support
for the WIC program. Funding has increased from $900
million in fiscal year 1981 to $2.86 billion in fiscal 1993.
Participation has increased from 2.1 million to an expected
monthly average of 5.8 million during the same period.
But in 1991 a Congressional Budget Office (CBO) study
estimated that only about 56% of those who are eligible for
the program are being served.
Infant formula is considered a food product and is
regulated by the FDA (U.S. Food and Drug Administration).
The Infant Formula Act gives guidance for this regulation,
and requires manufacturers to disclose the formulation of
each product.
Note: This study was commissioned by Jim Abourezk
(an attorney of Sioux Falls, South Dakota), and his client
Steve Canoyer (Yankton Sioux Reservation, South Dakota).
However it was paid for ($15,000) by David Rabhan, who
proposed building an infant formula factory on the Yankton
Sioux Indian reservation. Address: Dennis Strayer &
Associates, 302 Beverly Blvd., Hudson, Iowa 50643. Phone:
319-988-4187.
9419. Hymowitz, Ted. 1998. The three key dates related to
the introduction of new, named soybean varieties to the USA
(Interview). SoyaScan Notes. June 15. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First, the date the soybean was introduced into
the United States. If it came from abroad, it usually had a P.I.
(=S.P.I.) number and country of origin.
Second, the date the variety was first named. Early
varieties were often named by seedsmen, farmers,
agricultural experiment stations, or the U.S. Department of
Agriculture.
Third, the date the variety was first listed and described
in an official USDA publication. By the 1920s (see Morse
1927) a typical description included: the S.P.I. number,
city and country of origin, date of introduction to USA,
morphological description of the plant and pods (incl.
pubescence), color of flowers, number of days to flowering
and to maturity, number of seeds per pod, color of seeds,
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hilum and germ, number of seeds per pod, and oil content of
seeds (percentage). Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
9420. Soybean Digest. 1998. Soy ink could triple soybeans’
non-food market. May/June. p. 29.
• Summary: Soy ink formulations for offset printing has
been patented by USDA’s Agricultural Research Service
(ARS) and Sevin Erham, one of its chemists. “Erham and
Marvin Bagy were coinventors (now retired). The production
of books and magazines can utilize heat-set web printing,
with a potential market of 423 million pounds of ink. U.S.
sheet-fed offset printing takes another 100 million pounds of
ink. ARS patented a soy ink formula for newspapers, with a
potential of 500 million pounds. As of now, soybean’s nonfood uses amount to 300 million pounds. This ink technology
could triple the market.”
9421. Soybean Digest. 1998. Soy-based plywood glue shows
promise. May/June. p. 12.
• Summary: Soy-based foamed adhesives for plywood
are being tested by USDA’s Agricultural Research Service
(ARS) researchers. The foamed glues need only 15-20%
water, compared with 55-60% for standard plywood glues.
Using more water slows drying time and raises mill costs.
Gary Parker of Moran, Kansas, is head of new-uses for the
United Soybean Board.
9422. Yates, Ronald E. 1998. History of Oriental Show-You
Co. in Columbia City, Indiana (Document part). In: Ronald
E. Yates. 1998. The Kikkoman Chronicles. New York, San
Francisco & Washington, DC: McGraw-Hill. xviii + 206 p.
See p. 131-32.
• Summary: Oriental Show-You Co. was founded by Shinzo
Ohki. He was born in 1884 in Kamakura, Japan, the son of a
shoemaker and one of eight children. As a boy, Ohki served
an apprenticeship in his uncle’s saké (rice wine) warehouse.
In 1901, barely 17 years of age, he used the money he had
saved to emigrate to the United States. He made his way to
the Midwest, where he settled in Columbia City, Indiana.
There he graduated from high school, later graduating from
New York University.
From New York, he moved to Detroit, Michigan, where
he established a business importing tea and bulk shoyu
[Japanese-style soy sauce] from Japan. He bottled the soy
sauce and sold it with his tea. Before long he discovered a
large demand for soy sauce from the Asian community in
that area.
Returning to Columbia City, Indiana, Ohki recruited a
partner, established the Oriental Show-You Company, Inc.,
and went into business bottling his imported soy sauce in an
old canning plant. As demand for his soy sauce continued
to grow, Ohki realized he would be more successful if he
learned how to make the product himself.

So in 1917 he returned to Japan, learned how to make
shoyu, obtained a formula for the naturally fermented
product, and (with a wife) returned to Columbia City, where
he began to make shoyu.
He received some help from the U.S. Department
of Agriculture in obtaining and culturing the necessary
microorganisms needed to produce the koji required for
traditional, natural shoyu. Soon his shoyu was sold in most
Asian grocery stores in the area.
In the 1920s Shinzaburo Mogi (a descendant of
Kikkoman’s Mogi line), who was now working for the
Yamato Trading Co. in Chicago, discovered Oriental ShowYou in one such store. Intrigued by the idea of making
traditional Japanese shoyu in America, “Mogi traveled to
Columbia City to see the operation for himself.” He found
that Oriental Show-You Co. used a natural aging process
that took about 24 months from start to finish. Impressed
with Mr. Ohki and his shoyu operation, Mogi invested in
the company and became a major stockholder, continuing as
such until the start of “World War II when his property (as
was the case with all Japanese immigrants) was seized by the
U.S. government under the ‘Alien Property Custodian Act’
[sic].
“Mogi returned to Japan shortly before the beginning of
World War II.” He showed his daughter, Katsuko, the stock
certificates she still owned from the Oriental Show-You
Co. “They’re worthless now,” he said, and tore them up.
Shinzaburo Mogi died in 1946 in Japan.
Oriental Show-You Co. continued to make shoyu until
1961, when it was acquired by Beatrice Foods, Inc. and
became part of La Choy Food Products. The plant was
eventually moved out of Columbia City and the fermentation
process was discontinued in favor of the faster and less labor
intensive HVP soy sauce process. Today the only evidence
of the Oriental Show-You Co. in Columbia City is a few
crumbling remnants of the factory’s foundation.
At its peak, the Oriental Show-You Co. was making
about 30,000 gallons per year of soy sauce. It was “perhaps
the first successful Japanese shoyu operation on America’s
mainland” [sic].
Note: Early Japanese shoyu manufacturing companies
were started on the West Coast of the USA in San Jose,
California (1897 and 1907), Melrose, California (1908),
Fruitvale, California (1908), Los Angeles, California (1908),
Portland, Oregon (1909), Oakland, California (1909, two
companies), and Stockton, California (1910). Source:
Japanese-American Yearbooks.
Shinzaburo Mogi never worked for Noda Shoyu Co.,
Kikkoman’s predecessor, and his efforts on behalf of shoyu
in the United States were never sanctioned by Noda Shoyu
Co.; his innovative activities abroad were completely
independent. Address: Head, Journalism Department, Univ.
of Illinois (Urbana).
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9423. Bernard, Richard L. 1998. Thoughts on naming
soybeans introduced from abroad (Interview). SoyaScan
Notes. July 14. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Most of the important early soybean varieties
grown in the USA were not developed here; they were
introduced from abroad, then tested, and those that
performed well were given a name. In talking about when
an early soybean variety was first named, it is important to
remember that most of these varieties already had names
in the country from which they were imported to the USA.
In some cases we kept that name (Eda Mame, Kanro) and
in some cases we modified it only slightly (or renamed it),
usually to make it shorter (Wase Eda Mame -> Waseda;
Chusei O Saya Eda Mame (from Imperial Seed Co., Tokyo)
-> Osaya; Chusei O Saya Eda Mame {from Yamato Seed
Co., Tokyo} -> Chusei; Higan Mame -> Higan; Sousei O
Saya Eda Mame -> Sousei; Shing Toa -> Shingto) (See
Bernard, Juvik & Nelson 1987, p. 64-69).
If we do refer to a “year named,” we should qualify that
with a footnote such as: “The year that a soybean variety first
appeared with this name in a U.S. publication.” It might also
be noted that a variety may be released commercially before
or after it is first named in the USA.
Once a Japanese soybean breeder was being criticized
by his boss who asked, “Why can’t you develop highprotein soybean varieties like that Sioux variety that the
Americans have developed?” It turns out that Sioux was a
Japanese variety (‘Aoshiro Eda Mame’ introduced to the
USA from Sapporo, Hokkaido, Japan, in 1929; PI 81.021);
Dr. Bernard has heard that it was even developed in Japan
at his station. When we send soybean varieties developed
in the USA to foreign countries, we hope and expect that
they will not rename them. Yet many soybean breeders write
articles about newly discovered traits (such as resistance to
a particular disease) in journals like Crop Science without
even mentioning that soybean’s country of origin, or when
it was introduced, or its foreign name (if known). “That is
criminal. We give them no credit at all. If people in other
countries did that without our soybean varieties, we would
be highly indignant. A breeder, who was here from Pakistan
a few years ago, said the leading soybean variety there was
Williams. They call it Williams–as they should. We should
do the same.” Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
9424. Bernard, Richard L. 1998. Soybean breeding and
releases in the United States and Canada (Interview).
SoyaScan Notes. July 14. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Prior to about 1960 the United States and
Canada worked closely together on soybean development
and breeding. Breeders in both countries drew on the same

gene pool. With one or two exceptions, soybean varieties
went back and forth across the border. Harosoy is a good
example of how this worked. It was developed in Canada in
about 1955 by C.W. Owen (Asst., Forage Crops, Dominion
Experimental Station, Harrow, Ontario, Canada). Harosoy
quickly came to the USA, where it took over much of the
soybean acreage in Illinois. American soybean breeders put
phytophthora resistance into it, then it want back to Canada
where it took over more than 90% of acreage. Dr. Bernard
grew up just 10 miles from this border.
Canadian breeders came to meetings in the USA. When
the Americans released a soybean variety in the Group I or II
area, they sent announcements to all the states and Canada–
asking if they wanted to participate in the release. For many
years the Canadians have been full participants in varietal
tests; they started at about the time that C.W. Owen retired
at Harrow. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
9425. Miles, Carol A. 1998. Re: Vegetable soybeans. Letter
(e-mail) to Dana Jacobi in New York City, July 14. 1 p. [2
ref]
• Summary: Dana Jacobi sent Carol the rough draft of an
article she is writing on green vegetable soybeans. Carol
responded that she has been conducting vegetable soybean
variety trials in southwest Washington state for the past 3
years. She has also been developing new vegetable soybean
varieties which should be ready for release in several years.
She has been working with Mark Musik [the farm advisor
for the Pike Place Market] and Hmong farmers [rhymes with
“mung.” They are hill people from Laos] for the past year,
and it looks like their work together next year will be ever
better.
“I think it is important to state clearly that vegetable
soybeans, although the same genus and species as field
soybeans (Glycine max), are special varieties and they differ
biochemically from field soybeans. Vegetable soybeans have
different biochemical components which allow them to be
eaten after boiling for only 5 minutes. If a person were to
harvest field soybeans at the green stage and boil them for 5
minutes and eat them, they would get stomach cramps due to
the indigestibility of the beans.”
She has heard the SunRich did not pay close enough
attention to this point and used field soybeans when
developing their Sweet Beans. The company later got lots of
complaints about the indigestibility of Sweet Beans.
Carol has a web page at http://agsyst.wsu.edu on which
are several research-type papers that she has written about
edamame. The information about biochemical differences
between edamame and field soybeans is in these papers.
Talk with Carol Miles, PhD. 1998. Aug. 26. She got
her PhD from Cornell University (Ithaca, New York) in
vegetable crops, with a minor and dissertation in breeding
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sweet corn. Now she is working on edamame with Tom
Lumpkin, who is at Washington State Univ. She has been
there growing edamame for 4 years. She and her coworkers like edamame very much, as do her two young
kids. Her information on biochemical differences between
vegetable-type soybeans and field soybeans comes from
a paper by Tom Lumpkin. They have a lower content of
trypsin inhibitors and of indigestible oligosaccharides,
and more vitamins. She has written some research reports
on edamame, but no refereed journal articles. The Pike
Place Market is the largest farmers’ market in the Pacific
Northwest. It is located in downtown Seattle on Pike Street.
A farmer’s market, by definition (largely for insurance
purposes), is one in which at least 50% of the products
must be produce sold by the people/farmers who grew it.
The other 50% can be crafts, produce sold by people who
did not grow it, etc. There is not yet a measurable acreage
of green vegetable soybeans in Washington state; this is a
new crop that is still in the development stage. Carol has a
variety testing program in western Washington and down
into Oregon where the climate is mild and the precipitation
high. Most of this seed is imported from Japan and costs
about $17/pound, which is prohibitive. So there is a big need
for her program to have its own seed production and its own
varieties. Therefore, she also has a variety development
program, where she is plant breeder using conventional
methods. Tom is trying to develop pod-shatter resistance.
The major constraint to developing varieties is pod shatter
during harvesting. Dr. Sundar Shanmugasundaram at
AVRDC in Taiwan has found that pod-shattering is linked to
one of the soybean’s oils. He is trying to isolate these oils in
vegetable-type soybeans. Carol was in Taiwan working with
him in November and December of 1997. Another constraint
is lack of good harvesting equipment; she has been trying
for several years to get the vegetable processing industry
interested in this problem since they have the equipment.
She is aware that work has been done on this in Illinois and
Colorado; Taiwan uses an FMC green bean harvester.
Carol believes that edamame must be adapted to
American culture by serving it as a good, wholesome green
vegetable, served on the table like green peas or used as
an ingredient in other dishes such as a stir-fry–rather than
as a snack food with beer as it is served in Japan. So she
would sell edamame shelled, rather than in the pods. She
heard a rumor that last year SunRich did not use vegetabletype soybeans for their Sweet Beans; they used field-type
soybeans and they had some major consumer problems, as
with indigestion.
The Hmong farmers comprise the largest single
group of farmers selling through the Pike Place Market.
Traditionally a roaming tribal, patriarchal group from
Laos, they collaborated with the USA as “jungle guides”
during the Vietnam war and so our country brought them
here as refugees after the war about 15 years ago. A large

community of Hmongs lives in the Seattle area. Few of the
adults speak English, but the children are being raised in the
American system. They traditionally grew green vegetable
soybeans in Laos, but their seed, which was suited to a
tropical climate, would not flower in the Seattle area, which
has a cooler climate and a longer day-length. Carol has
supplied the Hmong farmers with seed. She works mostly
with seed companies from Japan, but she knows of two U.S.
seed companies that sell vegetable-type soybeans: Johnny’s
Selected Seeds in Maine and Nichols Garden Nursery in
Oregon. Nichols (located at 1190 North Pacific Highway,
Albany, OR 97321-4580. Phone: 541-928-9280) started
in 1997 to sell Buker’s Favorite Soybean–a breeding line
Carol has worked on. Dr. Robert J. Buker is a plant breeder
who worked in Illinois, then overseas for 20 years. Now he
works in Vancouver, Washington, which is just across the
river from Portland, Oregon. He received his material from
AVRDC several years before Carol got hers. Address: PhD,
Washington State Univ., Extension Agricultural Systems, 360
NW North Street, Chehalis, Washington 98532. Phone: 360740-1295.
9426. Hill, Jerry. 1998. Computerizing the National Soybean
Collection and GRIN (Germplasm Resources Information
Network) (Interview). SoyaScan Notes. July 15. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: GRIN, the Germplasm Resources Information
Network, is a database of information on all crop plants.
It grew out of the old database that was used for decades
to publish the USDA Plant Inventory. GRIN, which runs
on Oracle software, was first available for use in the early
1990s. In those days the code was probably written in the
early programming languages Fortran and/or Cobalt. The
USDA soybean germplasm collection at the University of
Illinois also has a local database that runs on Microsoft
Access software. It is modeled after GRIN and is used to
update information then periodically upload it to GRIN,
which is on the Web.
Jerry began work here 3 years ago whereas Randy
Nelson has been here for 20 years, first as a single graduate
student doing his PhD thesis. When Jerry started to work on
the database, the access was all by dial-up. His first project
was to make it accessible via the Internet / Web, and install
e-mail.
What information is in the database about each variety?
Four types of information: (1) Identity and origin; (2)
Descriptive data; (3) Agronomic/field data (based on research
in the field; lodging, height, etc.). (3) Seed composition
data; This information can be viewed on 4-5 main “tables.”
Currently, about two-thirds of the requests for seeds or
information come by e-mail.
For more information on GRIN contact Quin Sinnott.
Phone: 301-504-6072. Address: USDA/ARS Soybean
Germplasm Collection, Room 229 EASB, 1101 W. Peabody
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Drive, Univ. of Illinois, Urbana, IL 61801. Phone: 217-2444346.
9427. Cunningham, Isabel S. 1998. Re: Archival documents
concerning Frank N. Meyer donated to National Agricultural
Library, Special Collections. Letter to William Shurtleff at
Soyfoods Center, Aug. 5. 1 p. Typed, with signature.
• Summary: In 1995 Isabel donated some important archival
documents related to Frank N. Meyer to the National
Agricultural Library at Beltsville, Maryland. These are
not available elsewhere. The collection included Mayer’s
application for naturalization, his will, administration of
his estate, copies of his correspondence with Hugo de Vries
(with a summary in English), correspondence with C.S.
Sargent and E.H. Wilson at the Arnold Arboretum, and the
Derkson and van Uildriks articles that were published in the
Netherlands.
Unfortunately the collection has not yet been processed
and has not yet been assigned a call number. It is recorded
as the Isabel S. Cunningham Collection, part of the NAL
Special Collections, and can be accessed for on-site use.
Contact Susan Fugate. Address: 212 Wardour Dr., Annapolis,
Maryland 21401. Phone: 410-268-2384.
9428. Hymowitz, Ted. 1998. The hundredth anniversary
of USDA plant introduction to the USA, and the fiftieth
anniversary of the first U.S. germplasm collection station
(Interview). SoyaScan Notes. Aug. 9. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: One hundred years ago, in 1898, the USDA
Section of Foreign Seed and Plant Introduction began to
introduce seeds and plants to the United States. The key
figure behind this work was David Fairchild.
This was also the fiftieth anniversary of the first U.S.
germplasm collection and preservation station–which
was established in 1948 at Iowa State University, Ames,
Iowa (the north central region). One could argue that there
were small germplasm collections at various locations in
the USA before this time, but this was the first one that
was systematic, government sponsored, based on modern
principles, and included a broad spectrum of crops. The
federal law establishing four Regional Plant Introduction
Stations was passed in 1946. Other similar germplasm
collection stations for seed crops were started that year or a
few years later in Geneva, New York (eastern); Experiment,
Georgia (southeastern; later became Griffin, Georgia), and
Pullman, Washington (western). They collected all types of
germplasm. Specialized collections (as for soybeans) did not
start until 4-5 years later. In 1949, Martin G. Weiss of the
USDA and Jackson L. Cartter of the U.S. Regional Soybean
Laboratory at Urbana, Illinois, initiated the development
of America’s first comprehensive soybean germplasm
collection. In 1951 Edgar E. Hartwig became curator of the
southern soybean germplasm collection located at Stoneville,

Mississippi. Richard Bernard became curator of the Urbana
collection in 1954. It was the lack of such germplasm
collection stations that explains why most of the soybeans
collected by Dorsett and Morse no longer exists. There was
no purposeful national collection of germplasm in the USA
until 1948.
Earlier this year, Ted attended a celebration of both the
100th and 50th anniversaries at Ames, Iowa–which is the
headquarters of the north central region of the USA. He
represents Illinois in the North Central Plant Introduction
Technical Group–which meets every year at Ames. There
are four such groups in the USA, one for each of the four
regions. The meeting this year was informal, with no
proceedings or anything else published, but there were many
interesting discussions and much fun.
Modern soybean varieties are built on the narrow
genetic base of a relatively small number of varieties. But
this base is somewhat protected, since most soybeans are
sensitive to latitude and daylength, and different varieties do
best at different latitudes. This is not the case, for example,
with corn. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
9429. SoyaScan Notes. 1998. Chronology of Frank N. Meyer
(1875-1918), USDA plant explorer in Asia. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1875 Nov. 29–Frans Meyer is born in
Amsterdam, Netherlands. 1889–Meyer, age 14 becomes
a gardener’s helper, later a gardener at the Amsterdam
Botanical Garden, and assistant to Prof. Hugo de Vries,
the eminent Dutch botanist and geneticist, in his special
experimental garden. Note: In 1900 de Vries was one of
three scientists who, at a conference in London, England,
“rediscovered” the work of Gregor Mendel, introducing
modern genetics.
1901 Oct. 20–Meyer first arrives in the USA, in
Washington, DC, with a letter of introduction from de Vries
to Erwin F. Smith, one of the five plant pathologists who
were working with Beverly T. Galloway at the USDA in
1889. Smith found Meyer a modest job as a gardener in
the USDA greenhouses on the Mall at Washington, DC.;
here Meyer worked from 23 Oct. 1901 to 31 Aug. 1902.
He resigned 1 Sept. 1902. On 15 Sept. 1902 re-entered
USDA service at the Plant Improvement Garden at Santa
Ana, California. Resigned after 7 months on 1 April 1903
and became head gardener at a little nursery in Montecito,
California.
1904 Jan. to March–In St. Louis, Missouri, attending
the World’s Fair and working at Armstrong’s nursery. 1904
March to August–Made journeys of study in California
(visited Luther Burbank in Santa Rosa), Mexico (took a
steamer in March from San Francisco to San Blas, Mexico;
walked across Mexico from San Blas to Guadalajara to
Mexico City, then to Vera Cruz on the Gulf of Mexico),
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and Cuba. From Havana he took a ship to New Orleans,
Louisiana, then on to St. Louis. 1904 Aug. 1–Began work at
the Missouri Botanical Garden [called the Shaw Botanical
Garden locally] in St. Louis. Was a member of the jury on
Forestry at the World’s Fair of 1904. Resigned Shaw Garden
on 1 July 1905.
1905–In about early March, Adrian J. Pieters, a fellow
Dutchman who had come to know and admire Meyer, tells
Fairchild about Meyer’s love of walking and deep interest
in plants. On March 10 Fairchild asks Pieters to telegram
Meyer to ask whether he would be interested in going to
China as an agricultural explorer (Fairchild 1938, p. 315;
Cunningham 1984, p. 21). The dream of Meyer’s youth had
come true. But 3 months passed before Meyer left St. Louis.
1905 July–Fairchild and Meyer first meet and instantly
become mutual friends. For a detailed description of their
first meeting see Fairchild 1938 (p. 314-16). On 10 July 1905
Meyer re-enters USDA service for the third time, now as an
agricultural explorer in the Bureau of Plant Industry.
1905-1908–First expedition; mainly to China, but also to
Japan, Korea, Manchuria, and Eastern Siberia. He collected
nearly 2,000 plants and seeds. He left Washington, DC, on
27 July 1905 and returned on 7 July 1908.
1906 Feb. 23–Meyer’s first soybean introduction, SPI
17852 from Peking was received in the USA; it was later
named Peking.
1908 July 21–Meyer submits a Petition for
Naturalization (now located at the U.S. Immigration and
Naturalization Service, Dep. of Justice, Washington, DC).
1909-1912–Second Expedition.
1912-1915–Third Expedition.
1916-1918–Fourth Expedition.
1918 June 4–Telegram arrives in Washington at 4:00
p.m. from the Consul at Nanking “Frank Meyer, Department
Agriculture, disappeared from steamer in this consular
district en route Hankow to Shanghai, June 2nd.” His death
occurred at night. His body was recovered from the Yangtze
River on June 5, about 30 miles above the little town of
Wuhu, and buried on June 12 at the Bubbling Well Protestant
Cemetery in Shanghai. His death remains a mystery to his
friends; it is not known whether he died from accident or
suicide. It was well known among his friends, and clearly
indicated in his letters to David Fairchild, that he had been
very much depressed by the wars in both Europe and China
and by his long confinement in the city of Ichang.
In 1907 the U.S. only had 23 varieties of soybeans,
whereas in 1919 the U.S. had 629 varieties; most of the
new ones were introduced by the Office of Foreign Seed
and Plant Introduction (OFSPI), many by Meyer. Named
varieties introduced by Meyer (or selected directly from
introduced by Meyer), in order of PI Number are: Meyer (PI
17852), Peking (17852 B, selected from the Meyer variety),
Lexington (PI 17862), Wilson (PI 19183), Morse (PI 19186),
Virginia (PI 19186 D, selected from Morse in 1909), Habaro

(PI 20405), Chestnut (PI 20405 B, selected from Habaro),
Duggar (PI 20798), and O.A.C. 211 (OAC 211, selected
from Habaro), Biloxi (PI 23211, named by Dec. 1916), and
Laredo (PI 40658, named by June 1920). Of these varieties
Meyer introduced, Peking, introduced in 1906, proved to be
the most important commercially in America.
9430. SoyaScan Notes. 1998. Chronology of David Fairchild
(1869-1954), organizer and head of the USDA Section of
Foreign Seed and Plant Introduction (FSPI). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1869 April 7–David Fairchild is born at
Michigan State College, one of five children, in a family
deeply interested in ideas. 1879–When David was age 10,
his father, George T. Fairchild, accepts the presidency of
fledgling Kansas State College of Agriculture–a position
he held until 1897. Thus David grew up on agricultural
college campuses. He later attended that college and took
a strong interest in the new science of plant pathology.
1888–Graduated from Kansas State College of Agriculture.
1889–Goes to Washington, DC, to work for the USDA in Dr.
Beverly Galloway’s new “Section of Vegetable Pathology.
1893–Resigns his position at the USDA to continue
his studies in Europe. On this trip he meets Mr. Barbour
Lathrop. Lathrop offers to pay Fairchild’s way to Java to
continue his studies. Later, the two men discussed a broad
plan for systematic plant introduction under the auspices of
the USDA.
1897 fall–The Section of Foreign Seed and Plant
Introduction (FSPI) is organized within the Seed Division
of USDA in Washington, DC, with Fairchild in charge.
Fairchild detests the inclusion of the superfluous words
“Seed and” in the name of the organization.
1898 March 22–Congress allocates $20,000 for the
collection, purchase, testing, and preparation of foreign
seeds, plants, bulbs, shrubs, and trees. Fairchild serves as
“Explorer in Charge” for the next 27 years. He spends much
of his time from 1898 to 1903 travelling in search of new
plants. He temporarily resigned from Oct. 1898–Aug. 1900,
and in the position of “Special Agent” plant explorer he
made a “quick reconnaissance of the world.”
1900–Bureau of Plant Industry is organized within the
USDA. 1901 July 1–The Bureau of Plant Industry is formally
established; it includes the former Division of Seed and Plant
Introduction. It was the first official agricultural organization
of its kind devoted exclusively to plant introduction. 1901
March 1–The Section of FSPI is placed under the Bureau
of Plant Industry; it was referred to successively as the
Office of Foreign Seed and Plant Introduction and then
the Office of Foreign Plant Introduction. 1904 June to
Oct.–Grand tour of the USA visiting experiment stations
and people testing plants being introduced by the USDA,
including Charles Sprague Sargent, director of Harvard’s
famous Arnold Arboretum [Cambridge, Massachusetts], and
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P.H. Dorsett at the new USDA plant introduction garden
in Chico, California. Adrian J. Pieters directed the Foreign
Seed and Plant Introduction Office during the last months
of Fairchild’s travels. 1904 Nov.–Fairchild meets Marian
Bell, daughter of Alexander Graham Bell, whose sister had
married into the Grosvenor family of National Geographic
fame. He quickly falls in love. 1905 March–Fairchild learns
of Frank N. Meyer from fellow Dutchman Adrian Pieters
and coworker Erwin F. Smith. Soon thereafter, on March
10 Fairchild asks Pieters to telegram Meyer in St. Louis,
Missouri, to ask whether he would be interested in going to
China as an agricultural explorer (Fairchild 1938, p. 315;
Cunningham 1984, p. 21). The dream of Meyer’s youth had
come true. But 3 months would pass before Meyer left St.
Louis for Washington, DC.
1905 April 25–Fairchild and Marion Bell are married
at Twin Oaks in Maryland. Grosvenor becomes Fairchild’s
brother-in-law. Wanting to live as far out in the country as
possible, they bought (that summer) a 40-acre tract of land in
the woods near Kensington, Maryland, through which Rock
Creek flowed. Beyond the suburbs of Maryland, it was 10
miles northwest Washington, DC, and a mile beyond the end
of the Chevy Chase. They soon build a home and plant many
Japanese cherry trees and a garden; Barbour Lathrop named
the place “In the Woods.”
1905 July–Fairchild and Meyer first meet in Washington,
DC, and instantly become mutual friends.
1916–David and Marian Fairchild purchase a piece of
property located in Coconut Grove on Biscayne Bay, Florida;
they name it The Kampong. On the property were many fine
old tropical trees.
1934 Feb. 9–The Division of Plant Exploration and
Introduction is established by the merging of the former
Division of Foreign Plant Introduction and the former
Division of Botany. 1935–Fairchild retires from active
service, and spends and increasing amount of time at The
Kampong in Florida. 1954 Aug. 5–Fairchild dies of a
cerebral hemorrhage in Miami, Florida.
9431. Miles, Carol A. 1998. Edamame production for
southwest Washington (Web article). http://agsyst.wsu.edu/
edam.htm. 7 p. Aug. 26. [2 ref]
• Summary: Contents: About edamame. Edamame quality
factors. Variety evaluation for southwest Washington.
Spacing and fertilizer. Planting and emergence. Weed
control. Earliness. Irrigation. Yield and timing of harvest.
Mechanical harvesting. Commercial farm plots. Cooking
and storing edamame. Edamame recipes. Seed sources.
Acknowledgements. Additional information. Address: PhD,
Washington State Univ., Extension Agricultural Systems, 360
NW North Street, Chehalis, Washington 98532. Phone: 360740-1295.
9432. Miles, Carol A. 1998. Edamame harvesting and

marketing potentials (Web article). http://agsyst.wsu.edu/
edam.htm. 5 p. Aug. 26. [2 ref]
• Summary: Contents: About our edamame research
program. Edamame production. Plant stand. Mechanical
harvesting. Harvest quality. Edamame marketing potentials.
Acknowledgements. Additional information. Address: PhD,
Washington State Univ., Extension Agricultural Systems, 360
NW North Street, Chehalis, Washington 98532. Phone: 360740-1295.
9433. Messina, Mark. 1998. Perceptions on soyfood–Past,
present and future. Soy Connection (The) (Jefferson City,
Missouri) 6(3):1, 8. Summer.
• Summary: Contents: Introduction (Dr. John Harvey
Kellogg, USDA, The Book of Tofu, by Shurtleff & Aoyagi).
Concerns about women’s health. Functional foods. Interest
in plant-based diets. Development of better tasting and
more convenient soyfoods. Ethnic influences on meals (esp.
Asian).
It is reported that 26 million Americans eat soyfoods.
Address: PhD.
9434. Romano, Kristen. 1998. The collection of nursery
and seed trade catalogs at the National Agricultural Library
(Interview). SoyaScan Notes. Sept. 3. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: The Special Collections division of the USDA
National Agricultural Library (Beltsville, Maryland) owns
more than 150,000 nursery and seed trade catalogs; the
majority are from the USA. They are arranged on the shelves
in three groups as follows: Before 1870, 1870 to 1889, and
1890 to present. Within the first two groups, the catalogs
are arranged alphabetically by company name. Thus all
catalogs for Henderson published from 1870 to 1889 would
be together on the shelf under “Hend.” However from 1890
on, the catalogs are arranged alphabetically by company
name within each year. So if a person wanted a catalog by
Henderson from 1925, they would go to the boxes for the
year 1925, then find the box that contained the H’s, and look
there. They also have a vertical file (about 3 file cabinets)
of catalogs too large or small to fit in the main collection, or
non-catalog information about a seed company.
There is no finding aid or index for the collection. If a
person submits a request to the collection, the first hour of
research by an NAL staff member is done free of charge;
photocopies are $0.15 each. Each additional hour costs
$25.00/hour, but photocopies are free.
There is also no discussion of making a simple
computerized index to the seed catalog collection. For details
contact Susan Fugate, Head of Special Collections. Phone:
301-504-5876.
A brochure titled Our Agricultural Heritage (18 pages,
Oct. 1987) describing the library’s Special Collections
is available, and within it is a description of the catalog
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collection which states: “This special reference collection
was begun in 1904 by the Department’s economic botanist,
Percy Leroy Ricker. Ricker’s enthusiastic interest included
many trips to secondhand book stores and the attics of
nursery companies in search of horticulturally related
catalogs. By 1920 the collection consisted of 16,344
American and 3,185 foreign catalogs. By 1940, it had
grown to over 65,000.” “The oldest American catalog in the
collection is a photoprint copy dated 1771 of a list issued
by William Prince Nursery.” There is a photoprint catalog
from John Bartram & Co. dated 1790. “The earliest original
American catalogs in the collection are those issued by
Bernard M’Mahon of Philadelphia, Pennsylvania, in 1804,
by Stedman and Floy in 1806, and by John Bartram and
Son in 1807.” Address: Special Collections Div., National
Agricultural Library (NAL), Room 300, 10301 Baltimore
Ave., Beltsville, Maryland 20705. Phone: 301-504-6067.
9435. Stuttman, Len; Stuttman, Irene. 1998. How soynuts
and soynut butter got accepted as a meat replacement in the
USDA school lunch program (Interview). SoyaScan Notes.
Sept. 5 and 14. Conducted by William Shurtleff of Soyfoods
Center. Followed by a fax of June 19.
• Summary: Len and Irene took the initiative in getting
“soynuts” and “soynut butter” into the USDA School Lunch
Program as a meat replacement item. Starting in about 1984
they wrote many letters and did considerable lobbying to
accomplish this. The final ruling was printed in the Federal
Register on 7 May 1986 (Vol. 51, No. 88, p. 16807).
Address: President and CEO, Sycamore Creek Co., 200 State
St., Mason, Michigan 48854. Phone: 517-676-3836.
9436. Hymowitz, Ted. 1998. Did John Bartram ever meet
Samuel Bowen? (Interview). SoyaScan Notes. Sept. 13.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: John Bartram and his son (J. and J. Bartram)
made their money from their seed company. Bartram was
one of about eight people who in 1769 received the Chinese
vetches sent to the American Philosophical Society for
the Promotion of Useful Knowledge (Philadelphia) by
Samuel Bowen. Bartram probably tested this seed. Ted has
never looked in any of John Bartram’s catalogs to see if
they contain soybeans–which would probably be listed as
“Chinese vetches.” “Who knows, he might have tried to sell
them.” By the early 1800s the seed company’s name was
John Bartram and Co., then John Bartram and Son. (Note:
The National Agricultural Library has early catalogs of this
company from 1790 and 1807, respectively). A book has
been published listing the plants that John Bartram grew in
his garden; the soybean is not mentioned in that book.
Bartram traveled quite a bit in search of new seeds and
plants. On one collection trip to Florida, he visited the area
around Savannah, Georgia. Ted has been unable to find any
evidence that Bartram and Bowen met. Bowen died in 1777.

Several books have been written about the travels of John
Bartram, based on a log he kept. The one Ted likes best was
written by a botanist, who gives the modern scientific names
of all the plants Bartram grew.
Note: For the first published book of Bartram’s trip
through the South see An Account of East-Florida with a
Journal, Kept by John Bartram, edited by William Stork
(London 1766). Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
9437. Behling, Ann. 1998. Soy fills in for lentils in India.
Soybean Digest. Aug/Sept. p. 51.
• Summary: India has built a factory that produces dal,
a lentil-like product, from soybeans. Initial concept and
funding came from USDA’s Foreign Market Development
Program.
9438. Soya & Oilseed Bluebook. 1998--. Serial/periodical.
Bar Harbor, Maine: Soyatech, Inc. Peter Golbitz, publisher
and editor. Frequency: Annual.
• Summary: Preceded by Soya Bluebook Plus. A directory
and information book for the soybean processing and
production industries. The first issue (shipped Sept. 1998)
is subtitled “The annual directory of the world oilseed
industry.” On the cover, below a map of the world is printed
the date “1999” in large letters, followed by “A Soyatech
Publication.” Crops featured on the front cover and inside
are “soya, corn, cottonseed, canola, rapeseed, sunflowerseed,
palm kernel, palm, coconut, and peanut.”
Contents (the four main sections are marked with a
fold-out tab): Translations of oilseed terminology (English,
German, French, Spanish, and Portuguese). Organizations
and government agencies: Complete listings by country.
Oilseeds and oilseed products: White pages (Index,
individual crops), catalog pages, yellow pages (complete
company listing by country). Equipment supplies and
services. Oilseed statistics. Oilseed reference: Oilseed
glossary, standards and specifications, oilseed technical
charts and tables. Indexes: Comprehensive index, internet
address index, brand name index, advertiser index.
Soy-related terms appearing in the translation section (p.
9-15) are: (1) Oilseeds and products: dairy analogs, lecithin–
edible, lecithin industrial, meat analogs, miso, organic soy
products, soy distillate, soy fiber, soy flakes–defatted–edible,
soy flakes–full fat, soy flour–defatted, soy flour–enzyme
active, soy flour–full fat, soy flour–low fat, soy flour–roasted,
soy flour–textured, soy grits, soy isoflavones, soy livestock
feed, soy oil margarine, soy oil shortening, soy oil–crude,
soy oil–edible, soy oil–hydrogenated, soy oil–industrial,
soy oil–refined, soy oil-based fuel, soy protein concentrate,
soy protein isolate, soy protein–hydrolyzed, soy protein–
industrial, soy sauce, soy sterols & tocopherols, soy-based
foods–other, soybean fatty acids, soybean hulls, soybean
meal, soybean meal–full fat, soybean seed breeder, soybean
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seed (for planting), soybean soapstock, soybeans–food grade,
soybeans genetically modified, soybeans–green vegetable,
soybeans–identity preserved, soybeans–non-gmo, soybeans–
organic, soybeans, whole dry, soymilk beverages, soymilk
powder, soynuts, tempeh, tempeh starter cultures, textured
vegetable protein, tofu & tofu products, tofu powder. (2)
Equipment & services: Coagulants for tofu, soymilk & tofu
processing equipment, sprouting equipment. Address: 318
Main St., P.O. Box 84, Bar Harbor, Maine 04609. Phone:
207-288-4969.
9439. Soyatech, Inc. 1998. Soya & Oilseed Bluebook 1999:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 424 p. Sept. Comprehensive index.
Internet address index. Brand name index. Advertiser index.
28 cm.
• Summary: The Bluebook has a new title (see separate
“serials” record). On the cover is a rectangular [Mercator
projection] map of the world made of the different oilseeds
now included in the Bluebook: Soya, corn, cottonseed,
canola, rapeseed, sunflowerseed, palm kernel, palm, coconut,
and peanut. The inside front cover and first page contain full
page color ads from Lucas Meyer, “The Lecithin People” and
“Edelsoja: The Protein People.” On the back cover is a color
ad from ADM promoting their vitamin E.
The Foreword begins: “The next millennium is just
around the corner. A new age, perhaps, in which increased
interdependence and trade are coupled with the free flow of
information. A new era where the efficient utilization of the
Earth’s resources is a key factor in all activities of business
and daily life.
“One of Soyatech, Inc.’s founding principles is the
dictum that, ‘the world would be a better place if it used its
agricultural resources more efficiently–for food, for animals
and as a renewable industrial product source.’ We continue to
see this as a primary goal of our publication and information
services.”
The Bluebook’s new title “more aptly describes the
directory’s continuing evolution to encompass the expanding
field of plant-based proteins and oils.”
Another new section, near the front of the book, titled
“Translations of oilseed terminology” (p. 9-15), includes
over 300 terms related to oilseeds translated from English
into German, French, Spanish, and Portuguese.
Note: This is the earliest English-language document
seen (Nov. 2014) that contains the term “plant-based
proteins” (or “plant-based protein”). Address: 318 Main
St., P.O. Box 84, Bar Harbor, Maine 04609. Phone:
207.288.4969.
9440. Soybean Digest. 1998. Narrow genetic base problem
of soybeans is being overcome. Aug/Sept. p. 54.
• Summary: Soybean researchers are well aware that
only ten ancestral lines contribute more than 80% of

the genes in all soybean varieties grown in Illinois. The
situation is similar in other major soybean producing
states. This very lack of genetic diversity and very limited
gene pool represents a potential danger to long term yield
improvement. It also means that very little of the genetic
diversity in the more than 15,000 imported soybean varieties
in the USDA Germplasm Collection has been exploited.
“Primitive varieties” represent potential new sources of
genetic diversity.
9441. Bernard, Richard L. 1998. How a soybean breeder
crosses two soybean varieties using hand pollination
(Interview). SoyaScan Notes. Oct. 19. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First some background: The soybean is a
flowering plant or angiosperm (Class angiospermae, which
comprises about 235,000 species). The name angiosperm is
derived from the Greek angeion, for vessel or receptacle, and
sperma, for seed. The angiosperms are divided into two large
subclasses: the Monocotyledoneae (monocots), with about
65,000 species, and the Dicotyledoneae (dicots), with about
170,000 species. The soybean is a dicot in part because it has
two cotyledons.
A dicot flower can be thought of as being divided into
three main parts. First, two sets of sterile appendages, the
sepals and petals, which are attached to the receptacle below
the fertile parts of the flower. Second the male part, called
the stamen, which is composed of a number of pollenbearing anthers, each at the top of a slender stalk (called the
filament). And third the female part, often called the pistil,
which is shaped like a long-necked vase with a slightly flared
mouth. This mouth, called the stigma, receives the pollen.
Inside the rounded base (the ovary) is the ovule; the style is
the elongated neck that connects the stigma with the ovary.
Dr. Bernard explains the steps: (1) Choose the right
stage; find a flower bud that is going to open the next day.
In most cases, if you wait too long, the flower will pollinate
itself before it opens. (2) Prepare the flower you want as
a female by pulling back or downward the green, pointed
sepal lobes which are located at the base of the flower, and
enclose the base. The petals will still all be closed. (3) Using
forceps, grasp one petal at a time, rock it a bit, then gently
pull it off at the base–until all five petals have been removed.
This exposes the little ring of pollen-bearing anthers (male)
surrounding the stigma and ovary (female). Until recently,
soybean breeders picked the anthers out so they would not
pollinate, but they now realize this is no longer necessary. (4)
Find an open flower on a plant that you want to cross with
the prepared female. Reach into that open flower, use your
forceps to grab hold of the whole stamen, and pull it out.
Now use it like a little paintbrush, to dust the pollen (which
is on the anthers) onto the stigma. The pollen will then grow
down until it fertilizes the ovule.
This process requires considerable knowledge, skill, and
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timing. So in the early 1900s, many soybean seed companies
simply interplanted two soybean varieties. About 1% will
cross naturally to create hybrids. The hybrids will have the
characteristics of the male parent. However with natural
pollination, the pollen could be brought in by a bee, in which
case you would not know which variety was the male parent.
Generally you would mix all the seeds together, harvest all
the white-flowered plants (white is recessive), grow them
out, and look for the purple-flowered plants. Those will be
hybrids.
When describing a cross in writing, the name of the
female parent is listed first, followed by the name of the male
parent, as follows: (Vinton x Corsoy). In older descriptions
we would sometimes see: (F6 Vinton x Corsoy). The “F6”
means that a sixth-generation Vinton plant was crossed
with Corsoy. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
9442. Pollan, Michael. 1998. Playing God in the Garden.
New York Times Magazine. Oct. 25. p. 44-51, 62-63, 82, 9293. Sunday.
• Summary: Read this article if you want to understand
the complex issues related to genetic engineering of crops!
Beautifully researched and written. Mr. Pollan bought
Monsanto’s New Leaf Superior potatoes and planted them
in his home garden. These are new genetically engineered
Bt potatoes which produce their own pesticide, a bacterial
toxin, in every part of the plant–including the spud–which is
the part people eat. If any of various insects (including the
Colorado potato beetle, tent caterpillars, codling moth worm,
peach tree borer, corn earworm, cabbage worm, cabbage
looper, and gypsy moth caterpillar–to name a few) eat any
part of this plant–they die!
These potatoes are one of four major crop plants (the
other three are soybeans, corn, and cotton) that are rapidly
changing the American food chain. This is the fourth year
that genetically engineered seed has been on the market,
and these four crops now occupy at least 45 million acres of
American farmland. These plants can perform one of two
tricks: produce their own pesticides, or withstand herbicides–
especially the powerful herbicide named Roundup, made by
the same company that sells the seed–Monsanto–the former
chemical giant recently turned “life sciences” giant.
For several years Americans have been eating
genetically engineered potatoes, corn, and soybeans, yet
hardly any of them know it because these food carry no
identifying labels. By contrast, European consumers have
demanded that these “frankenplants” (as they are sometimes
called) be appropriately labeled. He visited Monsanto and
learned they were regulated by EPA, not FDA. They contain
a pesticide–which is actually a gene from Bt (Bacillus
thuringiensis), a natural microorganism {bacterium}. In
nature, this bacterium is used by organic gardeners, who

release a Bt culture in their orchard or garden at the right
time and certain insect pests are devastated–usually killed.
Unlike pesticides, BT is safe to other insects and humans.
After visiting Monsanto, the EPA, the USDA, a
commercial and an organic potato farmer in Idaho, Mr.
Pollan harvests his New Leaf Superior potatoes–but decides
not to eat them.
9443. Judd, Joseph T.; Baer, D.J.; Clevidence, B.A.; et al.
1998. Effects of margarine compared with those of butter
on blood lipid profiles related to cardiovascular disease risk
factors in normolipemic adults fed controlled diets. American
J. of Clinical Nutrition 68(4):768-77. Oct. [48 ref]
• Summary: The question, “Which is better–butter or
margarine?” is a common one and a complex one to answer.
Trans fatty acids have been found to be even worse for
the heart than saturated fats. In this study both margarines
contained hydrogenated fats, but only one contained trans
fats. Total blood cholesterol levels were lowest when the
margarine with no trans fats were used. Blood cholesterol
levels were highest when butter was used and intermediate
with the margarine containing trans fats. LDL cholesterol
followed a similar pattern. Address: Diet and Human
Performance Lab., Beltsville Human Nutrition Research
Center, Building 308, Room 214, BARC-East, Beltsville,
Maryland 20705.
9444. Bernard, Richard L. 1998. Harvesting green vegetable
soybeans at maximum sugar content (Interview). SoyaScan
Notes. Nov. 20. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Farmers who grow green peas, snap beans, and
even sweet corn pay great attention to the exact date and
time of day time they harvest these crops so that the sugar
content is at its peak, which gives the best flavor and natural
sweetness. Soybean growers are not accustomed to thinking
this way–since oil and protein content do not change much
based on time of harvest–so they could probably learn a lot
from farmers who grow these crops.
Where a green vegetable variety is grown is often as
important, or perhaps more important in determining quality,
than the variety itself.
Many of the modern large-seeded vegetable-type
soybeans were developed at Iowa State University. This
includes varieties such as Disoy (1967), Kanrich (1956), Kim
(1956), Magna (1967), Vinton (1978), and Vinton 81 (1981).
Address: USDA/ARS Soybean Germplasm Collection,
Room 229 EASB, 1101 W. Peabody Drive, Univ. of Illinois,
Urbana, IL 61801.
9445. Auerbach, Jon G. 1998. Exit the entree: What is turkey
day without the bird? Some find it more pleasant dining
on pheasant, boar, woodcock or Spaghettios. Wall Street
Journal. Nov. 25. p. A1, A6.
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• Summary: Although 91% of Americans are expected to eat
a turkey this Thanksgiving, many now prefer alternatives to
the traditional bird. One man serves ostrich fillets instead,
with a dash of soy sauce. “Nationally, People for the Ethical
Treatment of Animals [PETA] is promoting Tofurky,
a meatless, soy-based (not basted) turkey alternative.”
According to USDA statistics, turkey production in the
USA is expected to drop by 5% this year to about 5.2 billion
pounds.
Why do Americans eat turkey at Thanksgiving? In part
because a well-documented Pilgrim feast in 1621 included
turkey. But animal scientists say turkey really caught on
because they could breed big birds with lots of meat–leading
to an affordable feast.
What do Americans dislike about turkey? It takes all day
to cook, ties up the whole kitchen, and the dark meat (such as
the legs) cooks more slowly than the white meat (the breast);
so on a big bird, the breast may be dry by the time the legs
are cooked. Address: Staff Reporter.
9446. Vig, Baldev K. 1998. Growing soybeans in Reno,
Nevada, in the late 1960s or early 1970s for use in genetic
research (Interview). SoyaScan Notes. Dec. 11. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Dr. Vig and a graduate student from India
named Hamendra Chaudhari [H.K. Chaudhary] grew
soybeans from seeds for several years in the late 1960s or
early 1970s at the University of Nevada, Reno. The plants
grew and bore seeds very well. They got the soybeans seeds
from USDA, and were given a plot of land at the agricultural
experiment station by the man [Joe Hunt] who was the
USDA plant breeder there; he retired about 17-18 years ago,
and at the time his office was on the third floor of the same
building as Dr. Vig’s present office. Dr. Vig published more
than 10 papers related to soybean genetics. He worked with
soybeans for about 20 years, but the fact that he grew the
soybeans in Nevada is not mentioned in the methodology
of any of his publications; that was not considered relevant
for his studies. Dr. Vig, whose research is now in human
genetics, has lost track of Mr. Chaudhari, who is now a plant
breeder, but who did not complete his PhD program.
According to the American Society of Agronomy, Mr.
Chaudhari is at Florida Memorial College. Phone: 305-6263699 (his secretary) or 305-626-3696 (his office). Address:
Dep. of Biology, Univ. of Nevada, Reno. Phone: 702-7846544.
9447. Mazur, M.; Duke, J.A.; Wahala, K.; Rasku, S.;
Adlercreutz, H. 1998. Soybean isoflavones: analysis,
amounts in foods and biological matrices, and
pharmacokinetics–Phytoestrogens in legumes (Abstract).
American J. of Clinical Nutrition 68(6S):1537S. Dec.
Supplement.
• Summary: Dietary factors are presently considered

important environmental risk determinants for Western
diseases including hormone-dependent cancers (e.g., breast,
prostate, and endometrial cancers), colon cancer, coronary
heart disease and osteoporosis. Some biologically active
compounds have been identified in plant foods. Attention
has been focused on soy and soybean products during the
past decade. Biologically active constituents that have been
isolated include isoflavones, phytosterols, protease inhibitors,
saponins and inositol hexaphosphate. The writers are most
interested in hormone-like diphenolic phytoestrogens of
dietary origin, as well as lignans and isoflavonoids. The
precursors of these compounds originate in soy products as
well as some other leguminous seeds.
These scientists developed the isotype dilution gas
chromatography-mass spectrometry (ID/GC/MS) method
for quantitative determination of the phytoestrogens,
formononetin, biochanin A, daidzein, genistein and
coumestrol, as well as the lignans secoisolariciresinol and
matairesinol, in food samples. “The isoflavonoid glycosides
are converted by gut bacteria to hormone-like compounds.
These metabolites with weak estrogenic and antioxidative
activity occur in high concentrations in plasma and urine and
have been documented to influence intracellular enzymes,
protein synthesis, growth factor action, malignant cell
proliferation, differentiation and angiogenesis.”
The writers found the highest levels of these compounds
in individuals living in countries or regions with low
incidence of cancer and cardiovascular disease. Using the ID/
GC/MS process, the writers measured the four isoflavonoids,
coumestrol, and the 2 lignans in 39 varieties of 20 species of
the legume family. This analysis showed high concentrations
of isoflavonoids but lower concentrations of lignans. Gas
chromatography was used to confirm the highest results. Due
to the properties of the phytoestrogens and to epidemiologic
findings, the legumes are strong candidates for their role
as natural cancer protective plants. Address: 1,5. Dep.
of Clinical Chemistry, Univ. of Helsinki and Lab. Dep.
of Helsinki Univ. Central Hospital, FIN-00290 Helsinki,
Finland; 2. US Dep. of Agriculture, National Germplasm
Resources Lab., Beltsville, Maryland, 20705-2350; 3-4. Dep.
of Chemistry, PO Box 55, FIN-00014 Univ. of Helsinki,
Finland.
9448. Richardson, Ralph M.; Adams, C.C.; DeVille, K.C.;
Penn, J.E.; Kraenzle, C.A. 1998. Farmer cooperative
statistics, 1997. USDA Rural Business/Cooperative Service,
RBS Service Report No. 56. v + 47 p. Dec. 28 cm.
• Summary: The table of contents is the same as last year.
Contains 26 tables, 21 figures (mostly graphs and pie charts),
and 10 Appendix figures.
“The Rural Business-Cooperative Service (RBS) of
USDA’s Rural Development considers four major criteria in
identifying an organization as a farmer cooperative:” (See
1994 report) Total net income of $2.31 billion was up 2.7%
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from $2.25 billion in 1996. Gross and net business volumes
were near record highs.
“The total number of marketing, farm supply, and
related-service cooperatives declined 23.3% from 4,937 in
1988 to 3,791 in 1997 (p. 27-28).
Fig. 14 (p. 29) shows the number of cooperatives
removed from RBS’s list, 1988-1997. The four reasons for
removal (in order or importance) are dissolution, merger
and consolidation, acquisition, and other. The number of
dissolutions was highest in 1990.
Fig. 21 (p. 36) shows Cooperatives’ net worth and
liabilities, 1988-97. Every year, liabilities are larger than net
worth.
Appendix Fig. 3 shows U.S. farms and farmer
cooperative memberships, 1973-97. Both have been
decreasing throughout this period. Address: U.S. Dep.
of Agriculture, Rural Development, Rural BusinessCooperative Service, STOP 3256, 1400 Independence Ave.,
S.W., Washington, DC 20250-3256.
9449. Wong, William W.; O’Brian Smith, E.; Stuff, J.E.;
Hachey, D.L.; Heird, W.C.; Pownell, H.J. 1998. Cholesterollowering effect of soy protein in normocholesterolemic and
hypercholesterolemic men. American J. of Clinical Nutrition
68(6S):1385S-89S. Dec. Supplement. [46 ref]
• Summary: “To determine whether soy protein could
enhance the hypocholesterolemic effect of the NCEP
(National Cholesterol Education Program) Step I diet, 13
normocholesterolemic and 13 hypercholesterolemic men
aged 20-50 years were enrolled in a randomized, 2-part,
crossover study. Subjects were fed either an NCEP Step
I soy-protein diet or an NCEP Step I animal protein diet
for 5 weeks. After a washout period of 10-15 weeks,
the subjects were fed the alternate diet for 5 weeks. The
hypocholesterolemic effect of soy protein was found to
be independent of age, body weight, pretreatment plasma
lipid concentrations, and sequence of dietary treatment.
Regardless of plasma lipid status, the soy-protein diet was
associated with a statistically significant decrease in the
plasma concentrations of LDL cholesterol (P = 0.029) as
well as the in the ratio of plasma LDL cholesterol to HDL
cholesterol (P = 0.005).” Address: 1. Dep. of Pediatrics,
USDA Agricultural Research Service, Children’s Nutrition
Research Center, Stable Isotope Lab., 1100 Bates Street, no.
7068, Houston, Texas 77030-2600.
9450. Anderson, Jane. 1999. Re: Who was E.C. Johnson of
Stryker, Williams County, Ohio? Letter to William Shurtleff
at Soyfoods Center, Jan. 14–in reply to inquiry. 3 p. Plus 12
p. of enclosed documents. [7 ref]
• Summary: The name E.C. Johnson of Stryker, Ohio,
appears at least six times in published documents in
connection with soybeans. He is first mentioned by USDA
soybean expert William Morse in a letter dated 15 Oct.

1921; Morse lists the names of 19 men in 11 states who he
believes are qualified and would be interested in serving on
a committee to standardize soybean nomenclature. One of
these men is E.C. Johnson of Stryker, Ohio. Since Morse
probably knew these men personally, it seems unlikely that
he would have misspelled any of their names. Charles E.
Meharry, Secretary of the American Soybean Association,
wrote an article titled “Fourth annual business meeting:
Chicago, Illinois–1923.” Published in the Proceedings of
the American Soybean Assoc. (Sept. 1925, p. 24) it stated
that at this 1923 meeting, E.C. Johnson was elected one of
two vice-presidents of the Association. One year later, at the
“Fifth annual business meeting: Chicago, Illinois–1924,”
E.C. Johnson was again elected a vice-president of the
Association. In 1928 William Morse compiled a list of
“Officers of the American Soybean Association (1920-28),”
which was published in the Proceedings of the American
Soybean Assoc. in 1928. E.C. Johnson is shown as having
been vice-president in 1924 and 1925. Note that Morse
was president of the association in 1924 and 1925 so it is
highly unlikely that he would have spelled the name of his
vice-president incorrectly twice. Then in May 1944 and in
Aug. 1970 E.C. Johnson appears in lists of officers of the
American Soybean Association published in Soybean Digest.
Yet a Johnson family genealogist in Stryker (Rod Miller)
had never heard of E.C. Johnson and was unable to get any
details about his life, birth, marriage, or death. So Soyfoods
Center hired Jane Anderson of Stryker, who has experience
doing genealogical research, to try to find out more about
this man. She came up with nothing–as follows.
Birth records: She found a birth record for an Elmer
C. Johnson, born on 9 Feb. 1875 in Northwest township,
Williams County, Ohio. His father was Milton G. Johnson
and his mother Violet A. Brown. She could find no birth
record for an E.C. Johnson in Springfield township from
1878 to 1900. Note: Elmer S. Johnson (a soybean pioneer
from Stryker) was born on 28 Feb. 1879 at Springfield
township (south of Stryker), Williams County, Ohio and
died on 22 Feb. 1920 in Columbus, Ohio, at the home of his
brother, E.F. Johnson; his parents were Simon Johnson and
Lucinda Wieland Johnson.
Marriage records: Jane could find no marriage record for
E.C. Johnson from 1881 to 1903.
Death records: A search of the Ohio Death Certificate
Index 1913-1937 on the Internet (www.ohiohistory.org/
dindex) found one Edward C. Johnson who died on 16
April 1936 in Trumbull County and six Edward Johnsons.
Of these six, three have no date of death given; two died in
Franklin County and one in Cuyahoga Co. The other three
died as follows: Cuyahoga Co. 2 Sept. 1934, Hamilton Co.
3 Sept. 1935, and Hamilton Co. 12 March 1933. A county
map of Ohio shows that none of the counties in which these
Johnsons died is near Williams Country, which is in the
northwest corner of Ohio; it borders Michigan on the north
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and Indiana on the west.
Census records: No E.C. Johnson was found in the 1900,
1910 or 1920 U.S. Census of Springfield Township, Williams
County, Ohio. In the 1880 census for Bridgewater Township,
Williams Co. we find a Johnson family (family No. 117).
Father: Milton G. Johnson age 27, laborer. Wife: Violet A.
[Brown] Johnson, age 30. Son: Elmer C. Johnson, age 5.
Note: This must be the Elmer C who was born in 1875 (see
above).
Farm Journal Illustrated Directory of Williams County,
Ohio: Published in 1918, this directory (p. 116) has entries
for Elmer S. Johnson and Solomon Johnson, but none for
E.C. Johnson.
Plat book of 1918: A book titled Standard Atlas of
Williams County, Ohio, including a Plat Book of the Villages,
Cities, and Townships of the County was compiled and
published in 1918 by George A. Ogle & Co. The map of
Springfield township shows five farms, all located southeast
of Stryker, that belong to people surnamed Johnson. Three
(including “The Johnson Seed Farm”–235 acres) belong to
Simon Johnson; total acreage: 235 + 80 + 40 = 255 acres.
The Walnut Ridge Farm of 200 acres belongs to Solomon
Johnson and contains the residence of Frank Johnson. A farm
of 160 acres belongs to E.S. [Elmer S.] Johnson. Photos
show: (1) “One of the barns on the Johnson Seed Farms,
growers of soy beans, seed oats, seed wheat and other farm
grains, Stryker, Ohio.” (2) Mr. and Mrs. Frank Johnson and
family [4 children], Stryker, Ohio.
Probate records: The index to Probate Records 1925–
1972 (Wills and Administration of Estates) was searched and
no E.C. Johnson was found.
Dec. 1934 soy bean meeting: The Brian Press and the
Bryan Democrat Dec. 1934 issues were searched for any
record of the annual meeting of the American Soybean
Association in Chicago; nothing.
So who was E.C. Johnson. Let us consider four theories:
(1) He was one and the same person as Elmer S. Johnson,
who also lived in Stryker, Ohio. But this is impossible.
Although Elmer was a soybean pioneer, he died in Feb.
1920, whereas E.C. Johnson was elected vice-president
of the American Soybean Association in 1923 and 1924.
(2) He was one and the same person as E.F. “Soybean”
Johnson. This now (Jan. 1999) seems the most likely theory.
For details see “Chronology of E.F. ‘Soybean’ Johnson” at
SoyaScan Notes, Jan. 1999. (3) He was a different person
who lived in Stryker, Ohio. This seems quite unlikely. The
search described above can find no evidence of this. (4) He
was a different person who lived in Ohio but not in Stryker.
Address: P.O. Box 528, Stryker, OH 43557-0528.
9451. American Soybean Assoc. 1999. Bean beat: ASA
opens marketing office in Istanbul. Soybean Digest. Jan. p.
49.
• Summary: ASA has formally opened its 14th international

marketing office in Istanbul (formerly known as
Constantinople), Turkey.
“ASA’s activities to expand international markets for
U.S. soybeans are made possible by producer checkoff
dollars invested by the United Soybean Board and various
State Soybean Councils, as well as by cost-share funding
provided by the U.S. Department of Agriculture.”
9452. List, G.R.; Orthoefer, F.; Taylor, N.; Nelson, T.;
Abidi, S.L. 1999. Characterization of phospholipids from
glyphosate-tolerant soybeans. J. of the American Oil
Chemists’ Society 76(1):57-60. Jan. [15 ref]
• Summary: The phospholipids from glyphosate-tolerant
soybeans are comparable and equivalent to those from
conventional soybeans. Address: 1, 5. Food Quality and
Safety Research, NCAUR, USDA, ARS, Peoria, Illinois,
61604; 2-3. Monsanto, Chesterfield, Missouri 63198; 4.
USDA, ARS, Midwest Area, Peoria, Illinois 61604.
9453. Bernard, Richard L. 1999. Historical list of publicly
developed North American specialty soybean cultivars to
1989: Large seeded. Urbana, Illinois. 1 p. Feb. Unpublished
typescript.
• Summary: This list excludes introductions and privately
developed cultivars. The varieties listed in this table are
Kanrich, Kim, Disoy, Magna, Prize, Verde, Kahala, Kaikoo,
Kailua, Mokapu Summer, Protana*, Provar*, Emerald,
Grande, Vinton, Vinton 81, Merrimax, Harovinton, and
Proto*. * Note from Dr. Bernard. 1999. Sept. 9. “I listed
Protana, Provar, and Proto with the large-seeded cultivars,
but they are not large seeded. Rather they are specialty
varieties released for their high protein content. The category
of soybeans with special compositional traits will be a
growing category in the future.”
Details on the following have not been seen before:
Year released–Institute–Cultivar–Maturity Group–Parentage.
1969–Purdue [Indiana], USDA–Protana–II–(Mukden x
C1069) x (PI65388 x C1079).
1969–Iowa, USDA–Provar–II–Harosoy x Clark.
1986–New Hampshire–Merrimax–0–Prize x A100.
1989–Ontario, Harrow–Harovinton–I–Hm Rps1-c from
Vinton x Vinton 81. Note: The italicized text refers to “gene
symbols.” Hm = Not sensitive to the herbicide metribuzin.
Rps1-c refers to Phytophthora resistance, which Vinton 81
has. Thus Harovinton is not sensitive to metribuzin sensitive
but it is resistant to Phytophthora.
1989–Minnesota–Proto–0 [(Chippewa 64 x PI261.475) x
PI189.880] x [(PI261.475 x Pridesoy II) x Provar]. Address:
Prof. of Plant Genetics (Retired), Dep. of Agronomy, Univ.
of Illinois, Urbana, IL 61801.
9454. Bernard, Richard L. 1999. Specialty soybean cultivars
from 1990 to present: Public institutions, U.S. and Canada.
Urbana, Illinois. 2 p. Feb. Unpublished typescript.
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• Summary: This list excludes introductions and privately
developed cultivars. For each variety is given: Originating
organization name and soybean breeder, cultivar name, year
released, typical seed size, and parentage. The organizations
and named varieties listed in this table are: (1) Agriculture
Canada, Ottawa–Cober: AC Pinson, AC Colibri, Micron, AC
Colombe (1995-96–small seeded). (2) Virginia Polytechnic
and State Univ. (Blacksburg)–Buss: MFS-551 to 591 (199397). (3) North Carolina State Univ & USDA–Carter: Pearl
(1994g). (4) University of Minnesota–Orf: Black Kato,
Toyopro, UM3 (1995-98). (5) North Dakota State Univ.–
Helms: Danatto, Norpro (1996-97). (6) Univ. of Nebraska–
Graef: Saturn, Mercury, NE2696LS, NE3496SS (1994-96).
(7) Ohio State Univ.–S.K. St. Martin & R.J. Fioritto: Ohio
FG1, Ohio FG2 (1994). (8) Univ. of Illinois–R. Bernard:
KS-2 (1998). (9) Iowa State Univ. and Puerto Rico–Fehr: 45
varieties, all with names such as HP201, IA 1002, or LS201
(1990-98). Fehr is breeding all types of specialty soybeans
(see symbols, below).
Symbols: g = general public release; others are
exclusive or by license or contract. p = high protein. lx2 =
no lipoxygenase-2. lx0 = no lipoxygenase. Address: Prof.
of Plant Genetics (Retired), Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
9455. Fisher, Kate. 1999. High-protein soybean may improve
infant formula. Soybean Digest. Feb. p. 66f.
• Summary: Prolina, a high-protein soybean variety
developed by Joe Burton of USDA’s Agricultural Research
Service (ARS), could improve the quality of “soy infant
formula.” Prolina is a rich source of cystine, an amino acid
that occurs naturally in breast milk. Cystine is believed to
promote brain and eye development.
9456. Marking, Syl. 1999. Research breakthrough promises
higher soybean yields: Scientists predict nationwide gains of
up to 10%. Soybean Digest. Feb. p. S20-S21, S24.
• Summary: About “marker genes.” Scientists involved
in this research include Gordon Lark (Univ. of Utah,
involved since early program phases), Randy Shoemaker,
Reid Palmer, and Paul Keim (USDA; Shoemaker’s group
constructed the first detailed genetic map of soybeans),
and Perry Cregan (USDA soybean geneticist at Beltsville,
Maryland; discovered new genetic markers that were more
expensive to develop but much more useful). After Cregan’s
discovery, the United Soybean Board (USB) came up with
very substantial funding for a project titled “Markers That
Function in the Real World of Soybean Breeding.” By now,
soybean genome research was well underway.
It is important to understand that the cultivated soybean
has 20 different chromosomes and two copies of each.
On each chromosome, there are a large number of genes,
arranged in a line like beads on a string. Scientists found
some startling differences in traits when diverse inbred

lines were crossed. Two genes on different chromosomes
interacted to give yields that were 10-12% higher than
expected. Leading researchers today are Jim Orf (Univ. of
Minnesota), Gordon Lark, Levi Mansur (Iowa State and
Chile), and Clay Sneller (Univ. of Arkansas). A color photo
shows Jim Orf examining several soybean plants in a field.
9457. Vidrine, Paul. 1999. Biotechnology is unsafe,
unneeded (Letter to the editor). Soybean Digest. Feb. p. 19.
• Summary: This letter is very critical of biotechnology and
bioengineering. “According to proponents, it’s supposed to
be good for farmers (more yield), good for the environment
(fewer insecticides [sic, herbicides]), and good for consumers
(end-use specific crops, cheap food, etc.). These sound like
wonderful things, but the reason they are being pushed so
hard is because they are good, extremely good for the bank
accounts of the companies dealing in this technology.”
But how can farmers afford this while getting poor
prices for their crops. A growing body of scientific evidence
shows that “bio-engineering is potentially, and quite likely,
unsafe. It is surely unneeded, since, judging from today’s
prices, grain isn’t worth much.” But worst of all is the
“terminator” technology “coming out with the help and
support of our very own USDA. I am frightened, really and
truly frightened, by this. Has anyone stopped to think what
could happen if this gene were to become spread around in
our environment?
“Scientists are too arrogant (or ag companies are too
greedy) to admit that they do not fully understand this
technology. And they have no historical data to support their
claims that this technology is safe. Our farms and planet
are the testing ground. Doesn’t that frighten anyone besides
me?”
Note: After years of huge ads and many articles in
support of genetically engineered soybeans, this is the first
cautionary or concerned letter or article seen published in
Soybean Digest. Address: Glass Hill Farms, Markle, Indiana.
9458. Lucas, Marlene. 1999. Flour with power: Benton
country farmers open Iowa soybean processing plant [Iowa
Soy Specialties, LLC]. Cedar Rapids Gazette (Iowa). March
14. p. 1E, 10E.
• Summary: Dan Van Steenhuyse (age 46, of Mt. Auburn
[Iowa]), Homer Showman (age 46, of Shellsburg), and
Marlyn Jorgensen (age 59, of Garrison) have started a new
soybean processing company, Iowa Soy Specialties LLC,
in Vinton, Iowa. These three farmers have all had previous
experience selling their soybeans directly to the Japanese
market; now they want to add value to their soybeans. The
three men also founded the Iowa Producers Cooperative, a
specialty crop organization with 124 members. The company
processes only soybeans that have not been genetically
engineered (non-GMO).
Presently the company makes two products: low-fat soy
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flour (containing 6% oil; the oil is removed without using
hexane solvent) and textured soy flour (which they call
TSPn).
The company received a $200,000 loan / grant from
the Iowa Department of Economic Development and used
a USDA Rural Development Program together with Iowa’s
Rural Economic Value Added Mentoring Program.
Photos show: (1) Two hands holding large chunks of
extruded textured soy flour. (2-3) Small portraits of Dan Van
Steenhuyse, president, and Homer Showman, co-owner. (4)
Jars of soybeans and soy products. (5) Sacks labeled Iowa
Soy Specialties. Address: Gazette rural affairs writer.
9459. Marking, Syl. 1999. Roundup Ready yields lag: A
summary of university soybean trials reveals slightly lower
yield. Soybean Digest. Mid-March. p. 6-7.
• Summary: In 1998 more than 3,000 yield comparisons
from 40 university performance tests were conducted in eight
states. Ed Opplinger, University of Wisconsin extension
agronomist, summarized the results. Average yields of
RR varieties ranged from 14% less to 13% more than
conventional soybean varieties. When averaged across all
tests, RR varieties gave 4% lower yields than conventional
varieties. When averaged across all locations, the top five
RR varieties yielded 5% less than the top five conventional
varieties in 200 comparisons.
Opplinger points out that about a million acres of RR
beans were grown in 1996. That increased to 9 million in
1997 and over 25 million acres in 1998. But the bottom line
is still most important; Farmers need to calculate the yield
lag (lower yield), herbicide costs, and technology fee. Some
farmers may be sacrificing maximum yield and profitability
for ease of weed control. A color photo shows Ed Opplinger
examining young soybean plants in a field.
9460. Gaskell, Mark. 1999. Testing edamamé in southern
California (Interview). SoyaScan Notes. April 14. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: For the past two years Mark has been varieties
of testing green vegetable soybeans in southern California.
Last summer he tested 55 varieties in San Luis Obispo. He
has had difficulty getting enough seed; the U.S. Soybean
Germplasm Collection at Urbana, Illinois, has a policy of
sending out no more than 100 seeds of each variety. He
has tested some of their large-seeded edamamé varieties
with Japanese pedigrees. He has also ordered seed from the
two major Japanese vegetable seed companies that operate
in the USA: Sakata and Taki. They occasionally offer
varieties such as Gion, Kigan, Lucky Lion, and White Lion.
Johnny’s Select Seeds offers Envy and Butterbeans. Address:
California Farm Administration, Extension Service, Santa
Monica, California.
9461. Pioneer Press. 1999. Clifford W. Hesseltine. April 28.

• Summary: “Peoria, Illinois–Clifford W. Hesseltine, 82,
Peoria, Illinois, died April 27, 1999 at Rosewood Care
Center, Peoria.
“Funeral services will be Friday at 11 a.m. at Redeemer
Lutheran Church, Peoria, Illinois, with Pastor Ron C. Miller
officiating. Cremation will be accorded. Graveside services
for the burial of ashes will be Saturday at 11:30 a.m. at
Sandy Hook Cemetery, Brighton.
“For the remainder of this obituary, see tonight’s
Evening Journal.
Note: A memorial on findagrave.com for Clifford
W. Hesseltine states: “Birth: April 4, 1917, Brighton,
Washington Co., Iowa, USA.
“Married 8 Aug. 1941 to Harriet E. Hesseltine (19151994).
Death: April 27, 1999, Illinois. Burial in Sandy Hook
Cemetery, Brighton, Washington Co., Iowa. A photo shows
the granite Hesseltine gravestone where Harriet and Clifford
W. are buried.
9462. Harrigan, Brian. 1999. Update on the work of ProSoya
Inc., especially in Russia (Interview). SoyaScan Notes. May
11 and June 7. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: ProSoya gives 10% of their revenue (not
their profit) from the SC-20 to Child Haven, the charitable
organization which purchased the very first SC-20 SoyaCow
from ProSoya. Child Haven now has a SoyaCow Resource
Center in India near New Delhi. The managing director
[Ratan Sharma, PhD], a scientist, uses the Center to train
people, and he goes on the road and shows the various
places that have SoyaCows how to use them. SoyaCows
are now also be purchased by private companies who make
commercial soymilk; they are also assisted by a Child Haven
scientist.
Actually, the name of the SC-20 has now been changed
to VS-40. VS can stand for various things in various
languages, such as Vaca Soya (in Spanish) or Vache à Soya.
But the main reason for the name change was that ProSoya
wanted to have a number that reflected the capacity of the
machine in liters per hours. In the SC-20, the “20” referred
to the size of the cooking vessel, which was 20 liters. The
machine has always been able to produce about 40 liters/
hour of soymilk, using a batch process–a little more 13 liters
per batch and three batches per hour.
In Russian EsKa Vacit means “SC-20” and Soya Karova
means “Soya Cow.” A program called “Feed the Children,”
is an American charitable NGO headquartered in Oklahoma
City, with branches in about 14 countries. They have bought
200 SoyaCows (the VS-40) recently for Russia and they
want to buy 800 more next year. There are now more than
500 SoyaCows in Russia–all over the country. Feed the
Children buys these SoyaCows from a Russian company
named ASSOY, in Krasnodar, run by Mr. Podobedov; these
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SoyaCows are made in by ASSOY in Russia under license
from ProSoya in Canada–part of a technology transfer
agreement signed about 3 years ago. The agreement says
that ProSoya will get a small royalty on each system sold.
ProSoya declined the offer to own part of the ASSOY
business. Feed the Children buys the SoyaCows using money
from USDA that was earmarked by Congress as part of the
billion dollar U.S. Food Aid Program to Russia. This is the
only non-food item in the program. Feed the Children got
soybeans from USDA, monetized them by bartering them,
then used the money to but SoyaCows from ASSOY in
Russia. ProSoya in Canada receives nothing from the deal–
except eventually (hopefully) its small royalty each machine
sold.
Feed the Children, true to its name, places most
of the SoyaCows it buys in social institutions, with the
main objective of feeding kids. Brian would estimate the
breakdown at 30% monasteries, 20% orphanages, 20%
hospitals, 20% schools, and 10% prisons. Monasteries are
one of the few social institutions that the Russian people
still trust; they have generally remained honest and free
of corruption. These monasteries include 50 Russian
Orthodox Christian monasteries, which have long run soup
kitchens and shelters to serve the hungry and homeless.
The main monastery in Moscow, which is the home of the
patriarch of the Orthodox Church, has a SoyaCow and now
feeds soymilk and tofu (among other things) to more than
600 people a day–plus their own staff of 80 monks and
200 associates. The social institutions typically run their
SoyaCows 20 hours/day and sell any excess soymilk to
the public consumers. The SoyaCow comes with a cutter
mechanism which transforms it into a SoupCow, and enables
it to make a thick well-cooked vegetable soup in 20 minutes–
starting with water and any mixture of raw vegetables
(carrots and potatoes are popular). Okara is often added to
these soups–to make them thicker and more nutritious.
This has also created competition. Four different
companies are making machines similar to SoyaCows (some
are very similar, which raises breach of patent issues). One of
these competitors is the largest aerospace company in the exSoviet Union. They used to build fighter jets; now they make
SoyaCow knock-offs.
In Russia, many SoyaCows are owned and operated
by small entrepreneurs. They would read an article in a
magazine or newspaper, or see the SoyaCow on TV, get the
address of ASSOY in Krasnodar, and make contact. With
Russia’s current food shortages, this is one area rich with
opportunities. An estimated 60% of the entrepreneurs bring
the SoyaCow into an existing business (especially a foodrelated business) while the other 40% start a new business
based on the SoyaCow. Entrepreneurs are looking for food
sources that make them less dependent on food shortages and
unreliable distributors.
About 95% of the SoyaCows in Russia make soymilk

that is not packaged. Rather, it is sold hot, directly to
consumers, either in little plastic cups or the consumers bring
their own containers so they can take the soymilk home.
Most SoyaCows are operated in the back of small fresh
food stores, or in specialized little Soya Shops (Soyushka in
Krasnodar). The fresh, hot soymilk is put into a large, clean
metal container or drum. Typically two flavors are sold, each
in its own large container: Dairylike contains granulated
sugar and a little salt; chocolate is dairylike with added
cocoa. In Russia, soymilk retails for about $0.12/liter; this
is about one-third as much as cow’s milk which costs $0.35/
liter. Yet cow’s milk is not readily available. A lady behind
the counter uses a measuring cup to ladle out the hot soymilk
(at about 70ºC) out of the pot and into the customer’s
container.
Through all of this, ProSoya in Ottawa is aiding
Russia’s transition to a market economy. Brian concludes:
“This is a fantastic program! It’s unique, has a bright future,
and we love it.” The presence of ProSoya as a partner
in Canada gives important legitimacy and credibility to
ASSOY, assuring organizations like Feed the Children that
ASSOY is not a “fly-by-night” outfit. They have “milked
that relationship to the fullest–which is fine with us.” Indeed
ASSOY provides soybeans, training, infrastructure, and
marketing aid in addition to SoyaCows. Address: Executive
Vice-President, ProSoya Inc., 2-5350 Canotek Road, Ottawa,
ONT, K1J 9N5, Canada. Phone: 613-745-9115.
9463. Skiff, James. 1999. Update on non-GMO soybeans
(Interview). SoyaScan Notes. May 11. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Two big suppliers of non-GMO soybeans have
emerged: Brazil and China. Brazil is having great difficulty
decided whether to start growing genetically engineered
soybeans or whether to use traditional soybeans, which are
attracting many large and new customers, especially from
Europe. Jim heard last week from a Brazilian man (who is
from Rio Grande do Sul, Brazil, at Epcott Center, in Florida,
with a display of food and produce imported from Brazil)
that the federal government in Brazil wants to start growing
GE soybeans, but the seven southern soybean-growing states
are opposing this policy. The states seem to be winning,
and Brazil seems to be steering away from growing GE
soybeans–but it could change any day. It has become more of
a political issue than an agricultural one; state politics versus
national politics. As soon as Brazil starts to grow Roundup
Ready soybeans, Europe will come back to the USA to see
what kind of non-GMO verification programs are in place
here. So Brazil is the country to watch carefully over the next
few months and years. Brazil also seems to be reluctant to
deal with Monsanto, and Monsanto’s application to grow GE
soybeans in Brazil–for fear that they will lose the European
market. Monsanto has withdrawn its application about 4-6
weeks ago. Europe does not want GE soybeans, so sales
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of U.S. soybeans to Europe are falling dramatically as the
Europeans switch to new sources such as Brazil. This loss of
demand from Europe is one reason soybean prices are down
so low in the USA. South America (especially Brazil) and
China are also coming into the world market as suppliers of
organically grown soybeans.
One big problem is the need to define a tolerance level
for GE beans in a non-GMO shipment. Jim believes–based
on a conference he attended in Europe at Brussels, Belgium–
that this level will end up at about 1-2%.
At this conference In Brussels, the USDA Deputy
Director told the BBC and the rest of the audience that
Americans are not concerned about this issue because we
all trust our large companies and our government to protect
us. We know that they are doing that. The government and
Monsanto have provided all the information the people
have desired, so the people are comfortable with genetically
engineered foods.
After the conference, the BBC (British Broadcasting
Corp.) asked Jim “Why aren’t Americans concerned about
this issue of genetic engineering of food crops?” Jim
told the BBC that what they had been told by the USDA
spokesperson was not true. He invited the BBC to come
to America to find out the truth for themselves about GE
foods in America, what consumers and farmers think and
how much they know. So the BBC sent a crew of five to
America and did a program on genetically engineered crops,
with a nice segment on Jim’s company, plus interviews with
Monsanto and USDA. The program aired as a news special
(10-15 minutes) on April 25 in London.
In conclusion: There is a presently great deal of
uncertainty when it comes to growing or contracting for
GMO-free or organic soybeans. “Everything seems to be up
in the air.” Address: US Soy, 2808 Thomason Dr., Mattoon,
Illinois 61938. Phone: 217-235-1020.
9464. Holz, Alan. 1999. How have U.S. exports of soybeans
to western Europe changed over the past few years?
Have these figures been affected by European concern
with genetically engineered (Roundup Ready) soybeans?
(Interview). SoyaScan Notes. May 18. Conducted by William
Shurtleff of Soyfoods Center. [1 ref]
• Summary: Exports of soybeans / soybean meal from
the USA to the EC-15 countries (the 15 countries in the
European Community) are as follows (in million metric tons)
from fiscal year 1994 (FY-94 = Oct. 1993 to Sept. 1994).
Source: U.S. Bureau of Census data:
8.07 / 1.42 (FY-92)
6.20 / 0.73 (FY-93)
9.52 / 1.42 (FY-95, the peak for soybeans)
7.55 / 0.90 (FY-96)
8.04 / 1.31 (FY-97)
7.06 / 2.01 (FY-98, ending Sept. 1998). So while exports
of soybeans to the EC-15 have been decreasing, exports

of soybean meal have been increasing–recently. Crushing
margins in Europe’s large crushing industry strongly
determine where the EC-15 countries import soybeans or
soybean meal.
Next we must look at soybean imports by the European
Union (EU), which are as follows:
13.11 (FY-93-94)
16.05 (FY-94-95)
14.25 (FY-95-96)
15.31 (FY-96-97)
16.88 (FY-97-98)
15.62 (FY-98-99). So EU soybean imports are generally
increasing, but they are down during the last year. And
their total imports are down partly because their indigenous
production of oilseeds and soybeans is up.
Alan, who has been a USDA oilseed analyst for many
years, thinks that the Roundup Ready soybean issue has
only a small effect on western European consumption levels.
The Europeans, more or less, buy what they need from the
cheapest source. So prices probably explain more of the
drop in exports than the Roundup Ready issue. Another key
factor is indigenous European oilseed production, which has
risen from 11.5 million metric tons (MMT) in 1993-94, to
an estimated 15.5 million tonnes this year (1998-99 analysis
year). The Europeans grow a relatively small amount of
soybeans (1.7 MMT) this year and 800,000 tonnes in 199394 (mostly in Italy). The biggest oilseed crop in the EC-15
is rapeseed (9.4 MMT) followed by sunflower (3.6 MMT),
soybeans, and cottonseed (0.7). Most of the increase in
European production is caused by yield, and only a small
amount by greater area. Copra and palm kernel which are
grown in the tropics and imported to the UK.
Another factor depressing U.S. soybean prices is that
over the last 10 years the European Community, China,
India, Argentina, Brazil, Canada, and the USA have all taken
land out of grain production and started to cultivate oilseeds
(including soybeans). This extra worldwide production has
led to an increased supply and stocks. U.S. farmers continue
to plant more soybeans since the loan rates favor soybeans
over corn.
Concerning Brazilian exports: “Brazil has probably been
selling some Roundup Ready soybeans whether they call
them ‘Roundup Ready’ or not. That technology is available
all over.” Alan has no firm evidence but he says that this is
the rumor.
In conclusion: Only a complex interaction of many
variables can explain accurately why soybean exports to
western Europe are down during the last year. If Roundup
Ready is a factor, it is probably a very small one. The huge
stocks (unused, unsold soybeans) are the main factor keeping
soybean prices low.
Some interests outside the U.S. are concerned that we
will become so dependant on a few highly developed strains
and varieties that, if something goes wrong, there will be
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a food security problem. But this is less of an issue now
than ever before because the U.S.’s percentage of the world
oilseed supplies is now much less than it was in the past.
There are many other producers and exporters. So with a
more diversified source of supply, the risk is less. However
the risk for American soybean farmers is more, because we
are becoming increasingly dependant on certain soybean
markets–such as China–and on certain varieties, which is the
farmer’s risk but not the consumer’s risk. Address: USDA
Foreign Agricultural Service, Oilseeds & Products, Room
5638 South, 14th & Independence, Washington, DC 20250.
Phone: 202-720-0143.
9465. Murphy, Patricia A. 1999. A new database on the
isoflavone levels in foods, commercial ingredients, and
soybeans (Interview). SoyaScan Notes. June 24. Conducted
by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: In April 1999 a new database became available
on the Internet at www.NAL.USDA.gov/FNIC/FoodComp /
Data/Isoflav/Isolfav.html. There are several files which are
downloadable. Data are given for 160 foods, most of which
are soy-related. Many individual branded products are
included, such as Gimme Lean! or Lightlife Lean Links or
Mead Johnson’s Prosobee (infant formula). Soy oil is also
included–just to show that it contains no isoflavones.
For each food, data may be given for daidzein, genistein,
glycitein (pronounced gly-SEE-tun; if available), and total
isoflavones. For each of these four information may be given
on: Average, mean, and maximum, standard error, sample
size, confidence code (A=best, C=least). of all published
data. Finally a list of the numbers of all the references used
to get this data. So there might be 7 references used to
generate the mean value for tofu.
Soybeans themselves are also included, with data
given for food-type soybeans, commodity-type soybeans,
plus reports from Japan, Korea, Taiwan, etc. But there is
no data on individual soybean varieties. Supplements are
not included. For each food, some data is given on the
isoflavone content The information in the database comes
from published scientific studies and from work at Iowa
State University’s project on national sampling of foods.
The food composition lab people will be updating the data
as it is collected. There is also a separate file for items which
are more typical of clover and alfalfa, which have different
isoflavones.
The person in charge of the project is Gary Beecher,
in the USDA Beltsville Lab. [Maryland], food composition
group. David Haytowitz is the statistician. The funding
came from the U.S. Army, Medical Branch, Breast Cancer
Research Initiative. This year Congress, “in its wisdom,”
couldn’t give any more money to HHS (the U.S. Department
of Health and Human Services), so they gave a large amount
of money to the Defense Department for work that would
typically be done by NIH (National Institutes of Health). But

the army has run this huge program very well–perhaps better
than some NIH programs.
Note: NIH is under the Public Health Service, within
HHS. Address: 2312 Food Sciences Building, Food Sciences
and Human Nutrition Dep., Iowa State Univ., Ames, IA
50011.
9466. Krug, Pat. 1999. Big project at the National
Agricultural Library to catalog old monographs and serials
in the ISIS database (Interview). SoyaScan Notes. June 25.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Pat and coworkers have finished cataloging the
old monographs (books) and they are now beginning to work
on the old serials. They had a five-year contract (which must
have started in about 1994) with come company that was
converting the monographs, and now they are loading those
records into ISIS (which is the production, text-based side of
Agricola, which is on the NAL website). A person can search
either the text-based ISIS or the Web-based Agricola.
Soon they will start working on the old journals.
The project is being coordinated by the Technical
Services Division, whose head is Sally Sinn. Under her are
the cataloging branch, indexing branch, serials services, etc.
Address: National Agricultural Library (NAL), Beltsville,
Maryland 20705.
9467. Manning, Anita. 1999. Do you know what you’re
eating? Despite complaints, U.S. labels don’t identify genetic
modifications. USA Today. June 29. p. 10D.
• Summary: The subtitle reads: “Labeling just because
consumers want the information can’t be ordered under
current FDA authority.” The FDA is not authorized to require
labeling for food except for nutritional or ingredient content.
Its policy, enacted in 1992, says genetically engineered foods
are, fundamentally, no different from any other food. Yet
opponents (such as lawyer Steven Drucker of the Alliance
for Bio-Integrity) charge that the FDA has disregarded the
warnings of its own scientists about the unique risks of
gene-spliced foods Some people believe that genetically
engineered foods are being forced upon them. A coalition
of scientists, consumer groups and others opposed to
genetically modified food presented a petition with 500,000
signatures to the White House, Congress, the FDA, the
USDA, and the Environmental Protection Agency. Address:
USA Today.
9468. Alleman, Gayle Povis; Miles, Carol. 1999. Edamame:
A delicious, fresh soybean, also called vegetable soybean
or sweet beans (Leaflet). King County, Washington: King
County Cooperative Extension. 3 panels each side. Each
panel: 22 x 9 cm. Food from the Field Series.
• Summary: This attractive leaflet is printed with blue
ink on textured off-white paper. Contents: Food from the
field: Edamame. Selecting edamame. Storage. How to use
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edamame. How nutritious is edamame? Enjoying edamame
(one recipe and 3 recipe ideas). Phytoestrogens. Illustrations
by Leslie Zenz show: Three pods on a soybean plant (front
panel). A cluster of three soybean pods. Address: 1. King
County Cooperative Extension; 2. Washington State Univ.,
King County Cooperative Extension.
9469. Hymowitz, Theodore. 1999. Professor Jack R.
Harlan: June 7, 1917 to August 26, 1998. Economic Botany
53(2):225-27. April/June.
• Summary: Prof. Harlan had a very large influence on Prof.
Hymowitz’s interest in the history of the soybean. Dr. Harlan
was born in Washington, DC, to Dr. Harry V. Harlan and
Augusta Griffing Harlan. In 1938 he earned a B.S. degree
(with distinction) from George Washington University,
Washington, DC, and in 1942 his PhD in genetics from
the University of California at Berkeley. On 4 Aug. 1938
he and Jean Yocum were married in Berkeley. They had
four children. Mrs. Harlan passed away on 11 Oct. 1982 in
Urbana, Illinois.
Jack Harlan was greatly influenced in his choice of
career by the professional activities of his father. As a child,
he lived in France for a few years where his father, a plant
scientist, assisted in the recovery of Europe from World
War I. From 1920 to 1944 his father was leader of barley
investigations for the USDA, as well as a plant explorer. In
1932 Jack Harlan met the great Russian agronomist, N.I.
Vavilov.
From 1942-1951 he worked as a plant geneticist
for the USDA at Woodward, Oklahoma, and from 1951
to 1966 as a Professor of Agronomy at Oklahoma State
University, Stillwater, Oklahoma. He taught courses in
Classical Evolution and Evolutionary Mechanics. Then he
left Oklahoma and from 1966 to 1984 he was employed as
a Professor of Plant Genetics at the University of Illinois,
Urbana, Illinois. There, in the Department of Agronomy,
he founded the internationally known and respected
Crop Evolution Laboratory, which created opportunities
for graduate study in such fields as chemical taxonomy,
numerical taxonomy, cyto-taxonomy, genetics, archeobotany,
and ethnobotany concerning cultivated plants and their
relatives. He taught a course in Crops and Man. The
course lecture notes evolved into the world renowned book
Crops and Man. His contributions encompassed the broad
disciplines of agronomy, botany, genetics, anthropology,
archaeology, history, and more. “Simply put, Dr. Jack Harlan
was the rare renaissance man.” It is estimated that Dr. Harlan
introduced more than 12,000 accessions into the USA. In
1984 he retired from the University of Illinois with the rank
of Professor Emeritus.
Note: In 1983 Dr. Harlan was the co-author with Dr.
T. Hymowitz of the very important article “Introduction
of soybean to North America by Samuel Bowen in 1765”
(Economic Botany, Dec. p. 371-79). Address: Prof. of Plant

Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
9470. USDA-Iowa State University Database on the
Isoflavone Content of Foods–1999 (Website printout–part).
1999. Retrieved July 1.
• Summary: This database is available as a PDF file at http://
www.nal.usda.gov/fnic/foodcomp/Data/isoflav/isfl_tbl.pdf
The documentation for this database is also available as
a PDF file at http://www.nal.usda.gov/fnic/foodcomp/Data/
isoflav/isfl_doc.pdf
The documentation begins:
“The development of the database for Isoflavones,
one of the families of phytoestrogens, in foods was a
collaborative effort between the Food Composition
Laboratory (FCL), and the Nutrient Data Laboratory (NDL)
of ARS/USDA and the Department of Food Science and
Human Nutrition of the Iowa State University (ISU). Many
scientists are interested in isoflavones because of their
weak estrogenic and other biological properties. The main
dietary sources of isoflavones are soybeans and soyfoods.
Some other food legumes contain very small amounts of
isoflavones.
“Data for isoflavone contents of foods were collected
from scientific articles published in refereed journals. In
addition, isoflavones data were generated by extensive
sampling of soy-containing foods and subsequent analysis at
the Iowa State University. Data for only the most prominent
isoflavones, Daidzein, Genistein, Glycitein and their
glucosides were evaluated using the expert system described
by Mangels, et al. (J. Am. Diet. Assoc. 93:284-296, 1993) for
five general categories: analytical method, analytical quality
control, number of samples, sample handling and sampling
plan. The analytical method described by Murphy, et al (J.
Agric. Food Chem. 45:4635- 4638, 1997) was used as the
reference method for evaluating analytical methodologies in
the published articles. Although acid addition to extraction
solvent and use of internal standard to adjust analytical errors
due to work-up procedures are highly recommended, only
few studies have used these procedures. Since this is the
first database on isoflavones, the methodology criteria for
inclusion in the database were relaxed so as to include as
many foods as possible.”
The documentation includes 38 bibliographic references.
Address: Iowa.
9471. Bernard, Richard L. 1999. Re: Information on largeseeded soybeans. Letter to William Shurtleff at Soyfoods
Center, July 27–in reply to inquiry of Aug. 30. 2 p.
Handwritten on letterhead.
• Summary: He encloses a list of some additional soybean
varieties that Shurtleff may wish to consider for inclusion in
his “large-seeded” list. He also encloses a report he made at
this year’s soybean breeder’s conference that includes a table
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for food-type US and Canadian public varieties and their
year of release.
He includes key pages from several RSLM [Regional
Soybean Laboratory Mimeograph] documents showing when
the term “Maturity Group” was first used. “If you consider
‘Maturity Group I’ and ‘Group I Maturity’ to be roughly
equivalent, then the 1953 report RSLM 168 is the first, since
it was the first germplasm report (‘Maturity Group’ was used
for the Uniform Tests much earlier).
Page 2, titled “Additional varieties to consider.”
Hahto released in 1918 by USDA. Copy of publication
enclosed.
Agate released in 1937 by USDA.
Morse & Cartter 1937.
Tortoise Egg released in 1938 by Illinois AES
[Agricultural Experiment Station], listed in Woodruff &
Klaas.
Kabott released in 1939 by Ag Canada (new name),
Ottawa, in 1949 Bulletin 1520.
Also listed in Bulletin 1520 and in most cases in Morse’s
1948 list of “Soybean varietal names used to date” (RSLM
148, 9 p.):
Etum, released by 1941 by USDA, 23 gm per 100 seeds.
Green & Black, released in 1941 by private, Tennessee,
24 gm per 100 seeds.
Hidatsa, released in 1941 by private, North Dakota, 18
gm per 100 seeds.
Jefferson, released in 1941 by private, Tennessee, 33 gm
per 100 seeds.
Kanum, released by 1941 by USDA, 19 gm per 100
seeds.
Sac, released in 1941 by Iowa AES, 26 gm per 100
seeds.
Sanga, released in 1945 by private, Illinois, 28 gm per
100 seeds.
Tastee, released by 1941 by USDA, 22 gm per 100
seeds.
Wolverine, released in 1941 by USDA, 26 gm per 100
seeds.
“I’ve used a secondary source of info, so you’d better
check the original publication in each case. Hope this is
useful. Dick B.” Address: Prof. of Plant Genetics (Retired),
Dep. of Crop Sciences, AW-101 Turner Hall, Univ. of
Illinois, Urbana, IL 61801-4798.
9472. Bernard, Richard L. 1999. Attitudes toward developing
new soybean varieties. Why are some new varieties not
registered in Crop Science? (Interview). SoyaScan Notes.
Aug. 30. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Question: Why would a soybean breeder spend
all the time and effort necessary to develop a new soybean
variety, then not register it in Crop Science? Answer: USDA
and university administrators have a very low opinion of

variety development. Even though an improved variety may
be worth many millions of dollars to farmers, it is considered
just “routine, applied type research. What really counts is
basic research–pushing back the frontiers of knowledge.
That’s what gets you a promotion.”
Question: What is the value of basic research if it is
not applied? Answer: Of course! But today, when people
retire from applied-type positions, the position is not being
replaced / refilled. And in some cases, as with Cooper and
Hartman at the University of Illinois, the administrators are
trying to push them out. Part of it is because the new attitude
is “Let private companies breed the soybeans of the future.”
But even before private breeders wee important, those
positions were held in low esteem. Address: USDA/ARS
Soybean Germplasm Collection, Room 229 EASB, 1101 W.
Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
9473. Bernard, Richard L. 1999. A “notice of release”
for new soybean varieties. Folders on individual soybean
varieties at the USDA Germplasm Collection (Interview).
SoyaScan Notes. Aug. 30. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: When a soybean variety is released, the first
official document sent out is often what is called a “Notice of
Release.” It contains information that is similar to but briefer
than the registration article in Crop Science. For example, Dr.
Bernard has a notice of release for the variety Merrimax, but
it was never registered in Crop Science. In many cases Dr.
Bernard first learned when a new variety was released from
this release notice, since the registration in Crop Science
generally appears (if at all) 1-2 years after the release date.
At the USDA Soybean Germplasm Collection offices at
the University of Illinois, there is a file folder on most of the
individual soybean varieties released since the late 1940s,
and most folders contain a release notice. In this folder are
documents pertaining to that variety. All the folders are filed
alphabetically by variety name; they take up about 3 drawers
in one file cabinet. This is a good place to look for the
earliest document about a particular variety. Address: USDA/
ARS Soybean Germplasm Collection, Room 229 EASB,
1101 W. Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
9474. Bernard, Richard L. 1999. Good tasting soybeans vs.
large seeded soybeans (Interview). SoyaScan Notes. Aug. 30.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Not all good-tasting or “edible” soybeans are
large seeded. Rather small seeded soybeans may make good
tofu or soymilk.
Note: According to the SoyaScan database, the four
largest-seeded soybeans are Hahto (1,250 seeds/pound), Hiro
(1,312), Suru (1,320), and Hokkaido (1,328). By contrast,
the four smallest-seeded vegetable type soybeans are Bansei
(2,004 seeds/pound–the smallest), Higan (1,962), Toku
(1,952), and Nanda (1,952). Address: USDA/ARS Soybean
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Germplasm Collection, Room 229 EASB, 1101 W. Peabody
Drive, Univ. of Illinois, Urbana, IL 61801.
9475. Bernard, Richard L. 1999. Re: Which soybean
varieties are large-seeded and which are small-seeded. Letter
to William Shurtleff at Soyfoods Center, Sept. 9–in reply to
inquiry of Aug. 30. 5 p. Handwritten on letterhead.
• Summary: 1. Grande is large seeded. 2-3. Which Jackson?
4. Perry, Shore and Yelnando are grain type soybeans, not
vegetable type. 5. “I compared your list of ‘vegetable’ types
with my info and have a few comments.” Protana, Provar
and Proto and not large seeded; “they are specialty varieties
released for their high protein content so probably should be
put in a different category. This will be a growing category in
the future–i.e., soybeans with special compositional traits.”
“Three of those on your list [of large-seeded varieties],
Hiro, Suru, and Chame, are not in the germplasm collection
since there was no seed available under these names in 1949.
Interestingly all 3 PI strains to which the record equates them
are in the collection. I didn’t change them to the cv. [cultivar]
name when I was rearranging the collection in the 1950s
since there was doubt about the trueness to type of these
old accessions (2 of these 3 differed distinctly from an old
inviable seed sample of the original PI strain). I guess none
of this affects your handling of these 3 since you are dealing
with the written record.
“Your listing of the old introduced varieties as ‘New
U.S. domestic soybean variety’ requires some explanation I
should think (or perhaps better terminology) since many of
these are simply renamed foreign cultivars (often by simply
shortening the foreign name or perhaps not changing it at all,
e.g., Rokusun).
Also some of these are not very large seeded but I
have no reason to doubt that they may be considered to be
‘vegetable type.’ There are two missing from your list that
you may want to include: Hidatsa and Pando.
Page 3 is “Comments on your list of 16 possible
candidates for the large seeded vegetable-type list.” The
following are grain types (not vegetable types): Delsta,
Delnoshat, Mandell, Perry, Shore, Yelnanda, and [Yelnando].
Anwei, Chuku and Kirin were from the La Choy Co. in
Ohio according to Morse [1948] and so one might think they
were food types but I have no record of them and would
not include them [as vegetable types] (they could be sprout
types!). Fiskeby V is foreign and should not be included
(its also a grain type in my estimation). Burwell, Kabott,
and Portugal are in the collection but I have no info on
their intended use. Kabott is quite large (100 seeds weigh
27 gm) and so on that basis should probably be considered
a vegetable type. Burwell and Portugal are a little large for
grain type (100 seeds weigh 22 gm) and Burwell is black, so
I am on the fence on these and would depend on your written
sources to decide. Hidatsa should be included (see above).
I have never heard of ‘Ra.’ It’s not in Morse’s 1948 very

inclusive list and I wonder if it is a misprint.
Note: Ra was first tested in 1975 as a “vegetable
soybean” by Rodale’s Organic Gardening and Farming
(OGF) Research and Development Group in Pennsylvania.
There follow two handwritten reports: “Report #1:
Bernard’s date is earlier than Shurtleff.” Delsoy, Emerald
(1975), Funk Delicious (1937), Harovinton (1989), Kahala,
Kaikoo, Kailua, and Mokapu Summer (All were released
in 1969 by the University of Hawaii Agric. Exp. Station in
Honolulu), Protana (1969), Provar (1969), Proto (1989),
Sanga (1945), Verde (1967, 1968), Vinton (1978), Vinton 81
(1981).
“Report #2: Soyfoods Center date is earlier than
Bernard.” Aoda, Sioux (1938), Chame, Hiro, Suru (lost,
discarded, or not in collection, therefore not in Technical
Bulletin 1746), Cherokee, Disoy (did Soybean Digest jump
the gun? Disoy was in regional tests before its 1967 release;
three documents enclosed), Easycook, Giant Green, Imperial.
Willomi, Jackson (Which “Jackson”? “This confusion
illustrates clearly why variety names should not be used
again... As for the old Jackson, I don’t know of a description
of it other than our germplasm evaluation report {Technical
Bulletin No. 1844}, copy enclosed {as PI 82581}. For the
germplasm collection we simply turned the original Jackson
back into a PI strain and maintain it as PI 82581 [Chontekon,
PI 82581, was Chontekon, from Rep. of Korea, introduced in
1929]. The Jackson released in 1953 is an entirely different
variety”). Mendota, Rokusun, Seminole. Address: Prof. of
Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
9476. Southwest Daily News (Sulphur, Louisiana). 1999.
New edible soybeans similar to green peas. Sept. 13.
• Summary: A new edible soybean, BARC-18, has been
developed by geneticist Thomas Devine of the USDA
Agricultural Research Service at Beltsville, Maryland. It is
source material for developing “vegetable-type cultivars of
superior vigor for a variety of local conditions.” According to
Devine, “Vegetable soybeans or ‘jade peas’ can be eaten just
like green beans.”
9477. High Plains Journal (Dodge City, Kansas). 1999.
Edamame snack craze helps soybean farmers. Sept. 27.
• Summary: Duane Johnson, a specialist in new and
alternative crops at Colorado State University Cooperative
Extension, believes that edamame will increasingly be a
profitable way of growing soybeans for Colorado farmers.
California now requires 1.5 million lb/year of edamame,
and the market is expected to grow to 30 million lb over the
next few years. Johnson’s research, funded in part by the
Colorado Agricultural Experiment Station, has helped him to
promote edamame as an alternative crop in Colorado which
is more profitable than the state’s traditional staple crops
such as corn, wheat, alfalfa, grain sorghum, sunflowers, and
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beans.
With yields of 5,000 to 10,000 lb/acre, 20-25%
discarded due to defects, production costs of about $250/
acre, and retail prices of $3 to $5 a pound at grocery stores,
edamame farmers can expect to gross $0.12 to $0.15 per
pound at harvest. If they invest in a processing plant, they
can increase their net profit by $0.15 to $0.15 per pound.
Weld and Larimer counties in Colorado are now being
investigated as the site for a processing plant.
9478. Consumer Reports. 1999. Seeds of change: In the U.S.
and elsewhere, the food supply is being genetically altered.
Here’s why you should care. Sept. p. 41-46.
• Summary: About genetically engineered foods in
American, with focus on soybeans and corn. One of the most
accurate, informative, and fair articles on the subject seen
to date. Most Americans, even those who read food labels
carefully, are unaware that many of the foods they now buy
contain genetically engineered ingredients. By contrast, most
Europeans are well aware of this. Today, only three years
after the first large-scale commercial harvest of genetically
engineered crops, they cover more than one-fourth of U.S.
cropland–more than 90 million acres. That includes more
than 55% of all soybeans, 35% of all corn, and nearly
50% of all cotton. The USDA has approved 50 genetically
engineered crop plants, though some aren’t yet being grown
in large numbers.
Two of the biggest issues in the debate over genetically
engineered foods are: (1) Should they be labeled–as is
required several European countries. The U.S. government
has opposed mandatory labeling, arguing that Americans
aren’t interested in the issue and that they don’t have
anything to worry about. Yet a Time magazine poll in
Jan. 1999 found that 81% of respondents said genetically
engineered food should be labeled as such. (2) What are the
long-term environmental and health effects of genetically
engineered crops? There is no evidence that genetically
engineered foods are unsafe to eat but there are several
studies that raise serious concerns about their environmental
impact. One recent study showed that when the larvae
of monarch butterflies eat the pollen from genetically
engineered corn, they die.
In July Gerber and Heinz announced that they were
planning to removed genetically engineered ingredients from
all their baby foods. Now that European Union regulations
prohibit imports of unapproved varieties of genetically
engineered corn, U.S. corn exports to Europe have virtually
stopped–a $200 million loss.
Basically, genetically engineered crops have been
promoted to farmers, not to consumers. To date, they
contain no consumer benefits. Do genetically engineered
crops give higher yields? USDA data from 1996 to 1998
show significantly higher yields in some regions for some
years, yet in other regions yields were lower. Do genetically

engineered crops require less total use of pesticides? In some
regions they do, in others they do not.
The magazine bought a variety of processed and fast
foods that contain soybeans or corn, then had the DNA of
these foods analyzed. They found genetically engineered
ingredients in: (1) Three powdered infant formulas: Enfamil
ProSobee Soy Formula, Similac Isomil Soy Formula, and
Nestle Carnation Alsoy. (2) Several soy burgers, including
Boca Burger Chef Max’s Favorite, Morningstar Farms
Better ‘n Burgers, Morningstar Farms Harvest Burgers, and
McDonald’s McVeggie Burgers (sold in select stores in New
York City).
A sidebar on the last page of the article is titled
“Recommendations.” (1) Labeling: “Consumers have
a fundamental right to know what they eat, and federal
officials should require that all foods containing genetically
engineered ingredients be labeled as such, including milk
with recombinant bovine growth hormone. Regulatory
precedent favors labeling.” For example, the FDA requires
irradiated food and orange juice made from concentrate to
be so labeled. (2) Safety testing: “Consumer Union believes
that genetically engineered foods should be subject to a
mandatory federal human-safety review before they hit the
market. Today U.S. companies can choose whether or not
they want federal review.” (3) Organic standard: “The USDA
should set a single, national standard for certified-organic
food that excludes genetically engineered food from the
definition.” (4) Marker genes: “Industry should cease using
antibiotic ‘marker’ genes in the manufacture of genetically
modified crops.”
9479. Cui, Zhanglin; Carter, Thomas E., Jr.; Gai, Junyi; Qiu,
Jiaxun; Nelson, Randall L. 1999. Origin, description, and
pedigree of Chinese soybean cultivars released during 19231995. USDA Technical Bulletin No. 1871. 267 p. Sept. [6
ref]*
Address: 1. Research Associate, Crop Science Dep., North
Carolina State Univ., Raleigh, North Carolina.
9480. Duffey, Patrick. 1999. The price is right: AGP sets
pace for soybean industry with new oil pricing program.
Rural Cooperatives. Sept.
• Summary: In 1983, its first year in business, AGP had
sales of $700 million. Its annual gross sales will soon top $4
billion.
“AGP, owned by 285 local and 10 regional cooperatives,
will take on another pioneering role for the industry this fall
when it begins paying premium prices at its nine processing
plants for soybeans that meet graduated level standards
for oil content. The new program took effect Oct. 1.” Jim
Lindsay, AGP’s chief executive officer, says the new oil
premium program “represents another avenue to add value to
soybeans for farmers throughout the cooperative processing
system.”
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While this pricing program is new to the soybean
industry, it is well established in other agricultural industries.
“In grain, the protein content of wheat has been measured for
decades to determine the price. The dairy industry calculates
price to producers based on the protein content of milk,
which is a critical factor for making cheese.”
“AGP started building the foundation for the valuepricing system 18 months ago is cooperation with field
testing by 14 Iowa local cooperatives, Charles Hurburgh
at Iowa State University and the Iowa Soybean Promotion
Board.” Near-infrared transmission (NIT) technology is used
to provide rapid and accurate analysis of the oil content of
whole soybeans. Larry Burkett, AGP senior vice president
for corporate and member relations, believes soybeans offer
a bright future for farmers.
AGP began operating in 1983. Jim Lindsay, the co-op’s
first and only CEO “compiled a staff that attacked costs with
a vengeance. “He had prior business experience with corn
and soybean processing as an executive at ADM, and he was
chairman of the National Oilseed Processors Association
(NOPA) for four years.
There follows a question and answer session with Jim
Lindsay: What is AGP’s mission? How did AGP build its
financial standing in its short 16-year history? What has
prompted AGP’s extensive expansion in recent years?
Where is the future in soybean exports? What is AGP’s
future direction? “Part of AGP’s challenge is to help farmers
identify with value-added products.” AGP has added a new
methyl ester plant at Sergeant Bluff, Iowa. “Soy methyl ester
is used in solvents, cleaners, agricultural spray adjuvants,
cosmetics, and soydiesel.” At the AGP plant in Mason City,
Iowa, storage has been boosted by 150%. AGP has begun
making Amino Plus, a high-bypass soybean meal shown by
AGP research to increase milk production by as much as
10% in lactating dairy cattle. AGP has purchased an interest
in Protinal / Proagro in Venezuela, a broiler [chicken]
production, processing and marketing company that also
markets livestock feed and seed. And it has opened AGP
Hungary, a premix and feed company owned by AGP and
12 farmer cooperatives in Hungary. Address: Information
Specialist, USDA Rural Development.
9481. Soyatech, Inc. 1999. Soya & Oilseed Bluebook 2000:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 432 p. Sept. Comprehensive index.
Internet address index. Brand name index. Advertiser index.
28 cm.
• Summary: On the cover is a color photo of rare and
beautiful soybeans of variegated colors, including various
shades of purple, red, blue, etc. The background is solid
soybeans made to appear blue. The inside front cover and
first page contain full page color ads from Lucas Meyer,
“The Lecithin People.” On the back cover is color ad from
ADM titled “The next century belongs to soy,” written over a

huge yellow soybean with a prominent hilum.
To celebrate the year 2000, a special supplement has
been included near the front of the book, titled “2000 and
beyond: The future of soy. Soyatech brings together a panel
of key individuals in the soybean industry to talk about
the future” (p. 9-16). Its contents: Introduction, by Peter
Golbitz. The introduction of biotechnology. The blossoming
demand for identity preserved soybeans. Soyfoods and health
benefits. Organic farming has become a growing $4.2 billion
dollar industry. Soybean products improve as technology
continues to evolve. Alternative technologies for a
developing world industry: The world produces 150 million
metric tons of soybeans, of which less than 10 percent is
used directly for human food. Growth of world markets
shaped by American soybean farmers investments (American
Soybean Association and United Soybean Board). Soybeans
find fertile ground in South America. Soyfoods past, present,
and future (incl. Vitasoy and Yvonne Lo). Beyond 2000.
Note that Soyatech has moved to a new address.
Address: 7 Pleasant St., P.O. Box 84, Bar Harbor, Maine
04609. Phone: 207.288.4969.
9482. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1999. Researchers identify
new compounds with anti-cancer potential. 6(3):3-4. Oct.
• Summary: The USDA’s National Center for Agricultural
Utilization Research has “identified a previously overlooked
group of compounds known as soybean saponins that display
strong anti-mutagenic [anti-cancer] activity in mammalian
cells.” The specific compound called soyasapogenol B looks
especially promising, is found in the waste product known
as soy molasses, and (unlike soy isoflavones) is not available
commercially. Michael Plewa, professor of Genetics at the
University of Illinois’ Dept. of Crop Sciences, has developed
an innovative technique which enables scientists to rapidly
screen the various compounds in soy molasses for their antimutagenic potential.
A photo shows Plewa and research associate Elizabeth
Wagner looking a computer screen that displays antimutagenic activity.
9483. Duke, James A. 1999. Isoflavones in kudzu, soybeans,
and other plants (Interview). SoyaScan Notes. Nov. 25.
Conducted by William Shurtleff of Soyfoods Center. [2 ref]
• Summary: In a recent search of his FNF (Father Nature’s
Farmacy) database, which is now available free of charge
at the USDA website, Dr. Duke found that kudzu (“the
plant that ate Alabama”) is the richest known source of
daidzein, a key isoflavone, which could be used to treat
osteoporosis. Ipriflavone, a synthetic compound widely used
for osteoporosis in Europe, turns into daidzein in the gut. Dr.
Duke has kudzu growing on his hillside in Maryland–which
his neighbors don’t appreciate. “I think if we could find yet
another use for kudzu, we might harvest it for estrogenic
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isoflavones instead of spraying it with estrogenic pesticides.
That’s been a theme of mine for five years. It also rich
in genistein.” Dr. Duke and his coworker Peter Calhoun
recently looked at 75 legumes in the FNF database for their
content of genistein plus daidzein. Psoralea is the richest
source of daidzein–50 times richer than the soybean–though
it is not normally eaten; yet it is used in Indian and Chinese
medicine. The soybean is roughly in the middle in terms of
total genistein plus daidzein. The statements that the soybean
is “the richest source of isoflavones” or “a unique source of
genistein, are simply not true.
Nowadays kudzu’s scientific name is most widely given
as Pueraria montana (formerly Pueraria lobata). Shortly he
will be analyzing an Asian species of Pueraria that is also
rich in isoflavones.
Fermentation can raise the level of isoflavones. If an
alfalfa sprout is inoculated with or attacked by a fungus,
it’s genistein content will rise 100-fold. The attack makes
the living sprout defend itself by producing or eliciting
fungicidal compounds (primarily isoflavones) that protect
the plant. This response of a plant producing protective
/ defensive compounds of various sorts is called “fungal
elicitation.” Most of the genistein data in his FNF
database was based on this “fungal elicitation.” A stressed
plant naturally produces defensive compounds–not just
isoflavones. Many legumes do not have a high genistein
content until the are “hit with a fungus.” Dr. Duke thinks that
Asians might get more estrogenic isoflavones from sprouted
legumes (such as mung bean or soybean sprouts) than from
tofu or miso.
Dr. Duke’s favorite soy product is miso; he invariably
orders miso soup when he goes to a Japanese restaurant, but
he never uses miso at home.
Dr. Duke is considering filing for a patent on use of
the daidzein or isoflavones in kudzu to treat osteoporosis.
Such a patent might enable him to interest an entrepreneur
in battling kudzu productively rather than destructively. Any
royalties would revert to an Amazon foundation with which
he works.
Jim knows a lactation consultant who firmly believes
that longer lactation and breast feeding is one of the best
ways of preventing osteoporosis. She thinks that is more
important than estrogenic isoflavones in the prevention of
osteoporosis. Traditionally, women breast fed longer than
they do today. Address: 8210 Murphy Rd., Fulton, Maryland
20759. Phone: 301-498-1175.
9484. Duke, James A. 1999. The present status of the FNF
(Father Nature’s Farmacy) database (Interview). SoyaScan
Notes. Nov. 25. Conducted by William Shurtleff of Soyfoods
Center. [2 ref]
• Summary: The FNF (Father Nature’s Farmacy) database,
which Jim conceived of and produced, is now available free
of charge at the USDA website. It currently gets 100,000 hits

per month. Dr. Duke (who uses his database regularly) is
amazed that USDA continues to maintain it, but it brings so
many people to the USDA site that they are using it as a lure.
It costs them money and headaches but apparently those are
worth the 100,000 visitors. Jim thinks that most databases
will end up being free services online. But the information
in those databases then tends to go into the public domain–
whereas the information in private databases are protected by
copyright laws.
Jim also created a “folk medicine” bibliographic
database, with about 100,000 entries, which is also still
online at USDA. It links medicinal plants with the diseases
they were used to treat. That database is less likely to
survive. Address: 8210 Murphy Rd., Fulton, Maryland
20759. Phone: 301-498-1175.
9485. American Chemical Society; Royal Society of
Chemistry (UK). 1999. The discovery and development of
penicillin 1928-1945. London and Washington, DC. 10 p. 28
cm. [22 ref]
• Summary: This attractive booklet, containing many photos
(both black-and-white and color), tells the remarkable story
of how British scientists discovered penicillin, then British
and American scientists and institutions cooperated in its
development.
The commemorative plaque reads: “In 1928, at St.
Mary’s Hospital, London, Alexander Fleming discovered
penicillin. This discovery led to the introduction of
antibiotics that greatly reduced the number of deaths from
infection. Howard W. Florey, an the University of Oxford
working with Ernst B. Chain, Norman G. Heatley and
Edward. P. Abraham, successfully took penicillin from the
laboratory to the clinic as a medical treatment in 1941. The
large-scale development of penicillin was undertaken in
the United States of America during the 1939-1945 World
War, led by scientist and engineers at the Northern Regional
Research Laboratory of the US Department of Agriculture,
Abbott Laboratories, Lederle Laboratories, Merck & Co.,
Inc., Chas. Pfizer & Co. Inc., and E.R. Squibb & Sons. The
discovery and development of penicillin was a milestone in
twentieth century pharmaceutical chemistry.” Address: 1.
Washington, DC; 2. London, England.
9486. Kraenzle, Charles A.; Richardson, R.M.; Adams, C.C.;
DeVille, K.C.; Penn, J.E. 1999. Farmer cooperative statistics,
1998. USDA Rural Business/Cooperative Service, RBS
Service Report No. 57. vi + 56 p. Nov.
• Summary: Enclosed is a letter from Marc Warman (who
sent this document), typed with signature on letterhead.
Note: Talk with Marc Warman, Program Leader, USDA.
New cooperative soybean processors which appear in the
USDA Co-op Database include: Producers Cooperative
Association (Girard, Kansas), South Dakota Soy Producers
(Volga, South Dakota), West Bend Elevator Co. (West
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Bend, Iowa), and West Central Cooperative (Ralston, Iowa).
Address: U.S. Dep. of Agriculture, Rural Development,
Rural Business-Cooperative Service, STOP 3256, 1400
Independence Ave., S.W., Washington, DC 20250-3256.
9487. Pagenkemper, Joni. 1999. The use of soy products in
treating renal disease. Soy Connection (The) (Jefferson City,
Missouri) 7(4):2, 4. Fall. [15 ref]
• Summary: Biological value is no longer the standard for
determining the protein quality of foods. “Since 1989 the
international Food and Agriculture Organization (FAO)
and World Health Organization (WHO), and the United
States Department of Agriculture (USDA) and Food and
Drug Administration (FDA) have adopted the Protein
Digestibility-Corrected Amino Acid Score (PDCAAS)
as the official assay for evaluation of protein quality. The
PDCAAS takes into account a protein’s essential amino acid
composition, corrected for digestibility, and referenced to the
two-to five-year-old human requirement pattern. All proteins
with a PDCAAS of 1.0 are considered high-quality, complete
proteins that fully meet the essential amino acid requirements
of children and adults, even if consumed as the sole source of
protein in the diet. Milk, egg, meat and soy protein all have
a PDCAAS of 1.” Address: M.S., R.D., Asst. Prof., Dep. of
Nutrition and Dietetics, Loma Linda Univ., California.
9488. SoyaScan Notes. 1999. Chronology of soy protein
isolates for food use. Dec. 9. Compiled by William Shurtleff
of Soyfoods Center.
• Summary: 1939–The Glidden Company in Chicago,
Illinois, becomes the world’s first company to manufacture
a soy protein isolate for use in food. Named Albusoy and
called “soy albumen,” it is an enzyme-modified isolate used
as a whipping agent to replace egg whites. 1950–Gunther
Products of Galesburg, Illinois, introduces an enzymemodified soy protein isolate. By 1967 roughly 1 million lb/
year of enzyme-modified soy protein isolates were being
made in the USA.
1957–The Glidden Company in Chicago becomes
the world’s first company to start large-scale production
of today’s regular (non-enzyme modified) food grade soy
protein isolate. Their $4 million plant at Indianapolis,
Indiana, makes Promine brand isolated soy protein.
1957 July–ADM purchases The Drackett Company
(Evendale, Ohio), which makes commercial industrial soy
protein isolates and is experimenting with edible isolates.
1958–The Glidden isolate plant at Indianapolis is
purchased by Central Soya–which now enters the isolate
business.
1958-1959–ADM starts to sell small amounts edible
isolates to Consolidated Foods in Texas. William Atkinson
developed the product, which was quite satisfactory and
practical. But the patent was about to expire, so ADM turned
its attention elsewhere.

1959 Oct.–Central Soya opens a huge new plant to
produce their Promine brand of soy protein isolate. By 1966
Central Soya is making 30 million lb/year of soy protein
isolates.
1962 Oct.–Ralston Purina starts making food grade
soy protein isolates in Louisville, Kentucky, under the EdiPro brand, using technology largely developed by Frank
Calvert and Robert Boyer when they worked as researchers
for Henry Ford. Anderson Clayton and Carnation started to
make soy protein isolates soon thereafter.
1964–The USDA allows the use of soy protein isolates
in meat sausages at the 2% level by weight.
1965 Oct. Skippy Peanut Butter with Smoky Crisps
introduced. The “Smoky Crisps” are bacon-like bits made by
General Mills from spun soy protein fiber.
1965 Dec.–General Mills introduces Bac*O’s, meatless
fried bacon bits made from spun soy protein fiber in several
test markets.
1966 May–General Mills introduces its Bontrae line
of meat analogs based on spun soy protein fibers, including
Ground Beef Analog, Diced Ham Analog, and Diced Poultry
Analog.
1969 Dec.–Bac*Os, meatless bacon bits, are now
available nationwide.
1970 Dec.–Bontrae spun soy protein fiber starts to be
made at General Mills’ new plant in Cedar Rapids, Iowa.
1973 March–Hamburger prices reach all-time highs.
Hamburger extended with 25% Bontrae (spun soy protein
fiber) goes on sales at Red Owl Stores in Minnesota.
1973 summer–Grain Processing Corp. of Muscatine,
Iowa, starts making soy protein isolates under the Pro-Fam
brand.
1974 Oct.–General Mills introduces meatless Country
Cuts, made from spun soy protein fiber, in ham or chicken
flavors.
1976–Ralston Purina has become the world’s leading
manufacturer of edible soy protein isolates. Their flagship
plant is still in Louisville. 1977 May–Dawson Foods buys
(for about $10 million) the Bontrae spinning line, plus
exclusive rights to General Mills’ soy isolate and patented
spinning technology, equipment, and frozen spun products
marketed to food processors and institutional customers.
Dawson moved the equipment to Minnesota, and broke
ground for a new plant in Feb. 1978.
1979 March 31–Dawson Mills’ soy protein isolate plant
opens 1½ miles east of Dawson, Minnesota, on a 220-acre
site.
1980 May–Dawson Mills introduces its Anaprime
line of meat analogs based on spun soy protein fibers and
technology purchased from General Mills; they are very
similar to the Bontrae line.
1980 Aug.–Central Soya sells all of its soy protein
isolate operations to Archer Daniels Midland Co. With
this purchase, ADM enters the edible isolate business, and
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Central Soya gets out. ADM names its first four edible
isolates Ardex D, Ardex DHV, Ardex F, and Ardex SP-6–
simply replacing Central Soya’s brand “Promine” by the
brand “Ardex.”
1985–ADM moves its soy isolate plant from Chicago to
Decatur, Illinois.
1986–ADM doubles the size of its soy isolate plant in
Decatur.
1987-1988–ADM builds a second isolate plant in
Decatur.
1988 June 23–ADM buys from Grain Processing Corp.
(GPC) their soy protein isolate technology, brand names
(Pro-Fam), and customers–but not their equipment. ADM
soon begins to produce the Pro-Fam line of isolates in
Decatur, Illinois.
1988–The price of imported casein rises above the price
of soy isolates–and stays there due to loss of subsidies by
foreign governments.
1988–ADM starts to make industrial soy protein isolates
in Decatur.
1995–ADM builds a third edible isolate plant in Decatur,
adjacent to its other two plants.
1997–ADM sells its industrial isolate business in
Decatur to PTI (Protein Technologies International).
1997 June–ADM starts producing soy protein isolates at
its plant in Europoort, Netherlands.
9489. Brasher, Philip. 1999. USDA wants soy in schools
(News release). Washington, DC. 2 p. Dec. 23.
• Summary: Federal officials, worried about the fat content
of kid’s school meals, want to start letting schools and
day care centers serve tofu, veggieburgers, and other soy
products as alternatives to meat in federally subsidized
lunches–now consumed by 26 million children. In 1994
the USDA decided to start requiring schools to meet the
government’s dietary guidelines for fat and nutrients. That
means that the average fat content in school meals cannot
exceed 30% each week. The USDA is considering dropping
its restrictions on how much soy can be used in meals.
Currently soy can only be used as a food additive in amounts
of less than 30 percent.
Of course, the meat industry is fighting the proposal.
They believe, for good reason, that schools will probably
use more soy and less meat in their standard dishes, such as
burgers and tacos. Carol Tucker Foreman, Director of the
Consumer Federation of America’s Food Policy Institute,
believes that allowing a higher soy content will make it
easier for schools to keep meat on their menus. So the
proposal could be a mixed victory for vegetarians. A final
ruling is expected by Feb. 2000. Address: The Associated
Press.
9490. Coppin, Clayton A.; High, Jack. 1999. The politics
of purity: Harvey Washington Wiley and the origins of

federal food regulation. Ann Arbor, Michigan: University of
Michigan Press. ix + 219 p. Index. 24 cm. [250+* ref]
• Summary: Contents: Acknowledgments. Introduction.
1. The theory of economic regulation. 2. The way we
ate (before 1906 in the USA). 3. Competition and
entrepreneurship in bureaucracy: Harvey Wiley’s Bureau
of Chemistry, 1883-1903. 4. The struggle for legislative
dominance, 1903-4. 5. The struggle for legislative
dominance, 1904-6. 6. Setting food standards by government
regulation. 7. The whiskey wars. 8. Sulphur and benzoate
of soda. 9. Corn syrup and Coca-Cola. 10. Administrative
dominance under President Taft. Conclusion. Notes.
The Introduction states: “A study by the National
Academy of Science found that most people ignore advice to
eat healthier foods. People eat what is familiar, such as meat
and potatoes, even when they know that bean sprouts and
tofu are healthier.” This book contains a detailed discussion
of “The Pure Food and Drugs Act, which was passed by
Congress and signed into law on 30 June 1906.” The central
figure in its passage was Harvey Washington Wiley, Chief
of the Bureau of Chemistry at USDA. “He drafted most of
the law, gave extensive testimony to Congress on its behalf,
lectured tirelessly of its virtues, and built a coalition of
businesses, bureaucrats, and politicians to support it. His
influence was so great that the law was frequently called the
Wiley Act.” Wiley is the centerpiece of this book, but it is
not a biography of him.
The book also analyzes food and drug laws as the
“regulation of competition.” In 1910 the White Cross was an
organization whose purpose was to promote purity in foods.
Chapter 2, titled “The way we ate,” begins: “The
Pure Food and Drugs Act of 1906 reflected two broad
trends of American life at the turn of the century: the move
toward urban life and the increasing federal regulation
of the economy.” A “wave of creative destruction” swept
through the U.S. economy after the Civil War. Despite the
fact that margarine never posed a health problem, more
laws were passed against it than any other food product in
American history. There was also a battle between farm
butter and creamery butter. Discusses “the revolution at the
table,” Sylvester Graham and his idea of bread, Auguste
Escoffier and rationalization of the hotel kitchen, attempts
to Americanize the diets of immigrants, W.O. Atwater,
Mark Sullivan, scientific cooking and home economists
(p. 28; new professionals in the late 1800s; food was given
to people “primarily for the strengthening of their bodies,
not for the gratification of their palates”), The Pure Food
Movement and Harvey W. Wiley (p. 30-33). Adulteration
often lowered the price of food for the working classes
without lowering its nutritional value. However, like the
scientific cooks of the period, pure food advocates “argued
that the consumer was cheated when a cheap ingredient was
added to a product.” The pure food movement was populated
largely by professionals and middle-class women who
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demanded “pure food for the mass consumer.” But the massconsumer was generally more interested in price than purity.
The margarine vs. butter controversy is a good example.
Margarine was popular among lower-income, working-class,
urban Americans. The call to ban it came mainly from states
and organizations that produced butter and saw margarine as
competitor.
9491. Corbin, James. 1999. Pet foods. In: Kirk-Othmer:
Concise Encyclopedia of Chemical Technology, 4th
ed. 1999. New York, Chichester, Weinheim, Brisbane,
Singapore, Toronto: John Wiley & Sons, Inc. xxxvi + 2196 p.
See p. 807-09. 28 x 22 cm. A Wiley-Interscience Publication.
[3 ref]
• Summary: A concise treatment of the subject. Contents:
Introduction (“Pet foods are different from other animal
feeds.” Most are manufactured in highly sophisticated plants
using equipment, sanitation and quality control exceeding
standards found in many plants producing foods for human
use). Types of commercial pet foods (canned, semimoist,
and dry forms, therapeutic pet foods): Canned and semimoist
foods, dry foods. Pet food formulation: Nutritive ingredients
(textured soy proteins, milk and egg products, meat from
crippled, old, discarded, injured animals, and those that have
recently died (designated as 4-D beef), as well as USDA
rejected meats, are used in canned pet foods), fats and oils,
carbohydrates and plant products, fibers and fiber sources.
Nonnutrient additives. Cat-specific additives (arginine,
taurine, phosphoric acid, other additives). AAFCO nutrient
profiles. Economic aspects.
Annual production of pet foods is estimated at 6.35
million metric tons, valued at $8.6 billion. Address: Univ. of
Illinois at Urbana-Champaign.
9492. Hartman, Glen Lee; Sinclair, J.B.; Rupe, J.C. eds.
1999. Compendium of soybean diseases. 4th ed. St. Paul,
Minnesota: APS Press (American Phytopathological
Society). vi + 100 p. Illust. (some color). 28 cm. Series:
The disease compendium series of the American
Phytopathological Society. [700+ ref]
• Summary: Contents: Introduction: History and growth
of the soybean plant, soybean diseases. Part I: Infectious
diseases: Caused by procaryotes, bacteria, mollicutes, fungi,
diseases of foliage, upper stems, pods, and seeds, diseases
of lower stems and roots, Diaporthe-Phomposis complex,
other fungi, nematodes, and viruses, postharvest pathology,
seedborne field fungi.
Part II: Noninfectious or stress disorders: Weather,
mineral deficiencies or toxicities, herbicide damage,
insecticide damage, air pollutants.
Part III: Disease management strategies: Preventive
measures, preemptive measures, remedial measures.
Appendix: Microbes associated with the soybean
(bacteria, fungi, nematodes), insects associated with the

soybean, hosts of soybean pathogens.
This new edition adds entries on Aristastoma leaf spot,
black leaf spot, Drechslera leaf spot, Leptosphaerulina leaf
spot, and Stemphylium leaf spot.
For each disease is given: Brief introduction, symptoms,
causal organisms, disease cycle and epidemiology,
management. Each subsection and separate disease in the
book has its own list of selected references; this is very
useful. 21 unnumbered color plates show individual diseases.
Address: 1. USDA, ARS, Univ. of Illinois at UrbanaChampaign; 2. Univ. of Illinois at Urbana, Champaign; 3.
Univ. of Arkansas, Fayetteville.
9493. Heatherly, Larry G.; Hodges, Harry F. eds. 1999.
Soybean production in the Midsouth. Baton Rouge, Florida:
CRC Press, Inc. viii + 394 p. Illust. Index. 26 cm. Sponsored
by the Mississippi Soybean Promotion Board. [300+ ref]
• Summary: Contents: Preface. Foreword. Contributors.
1. Economics of soybean production in Mississippi, by
Bob Williams. 2. Soil erosion and soybean production, by
Glover B. Triplett and Seth M. Dabney. 3. Variety selection,
planting date, row spacing, and seeding rate, by Larry
G. Heatherly, Alan Blaine, Harry F. Hodges, Richard A.
Wesley, and Normie Buehring. 4. Nutrition and fertility
requirements, by Jac J. Varco. 5. Root zone associations and
their influence on soybean production, by Ernest H. Flint,
Jr. 6. Tillage systems for soybean production, by Richard A.
Wesley. 7. The stale seedbed planting system, by Larry G.
Heatherly. 8. Early soybean production system, by Larry G.
Heatherly. 9. Soybean irrigation, by Larry G. Heatherly. 10.
Doublecropping wheat and soybeans, by Richard A. Wesley.
11. Crop rotation systems for soybeans, by Richard A.
Wesley. 12. Weed management, by Krishna N. Reddy, Larry
G. Heatherly, and Alan Blaine. 13. Seed quality, production,
and treatment, by Bennie C. Keith and James C. Delouche.
14. Soybean disease management, by Glenn R. Bowers and
John S. Russin. 15. Soybean insect management, by Joe
Funderburk, Robert McPherson, and Dave Buntin. 16. Plantparasitic nematode pests of soybean, by G.W. Lawrence and
K.S. McLean. 17. Sampling tips and analytical techniques
for soybean production, by J.L. Willers, G.W. Hergert,
and P.D. Gerard. 18. Dandy plumbing designs, by Harry
F. Hodges and K. Raja Reddy. 19. Use of crop simulation
models and decision support systems in soybean production,
by Frank D. Whisler, K. Raja Reddy, and Harry F. Hodges.
Address: 1. USDA Agricultural Research Service, Stoneville;
2. Mississippi State Univ., Dep. of Plant and Soil Sciences,
Mississippi State. Both: Mississippi.
9494. Hemphill, Delbert D.; Miles, Carol A. 1999. Vegetable
research report–1999: North Willamette Research and
Extension Center. Willamette, Oregon: Oregon State Univ. 6
p. Unpublished typescript.
• Summary: Project title: Effects of between-row spacing
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and rate of applied nitrogen on yield of two cultivars of
edamame. Contents: Introduction. Methods (the cultivars
are Shironomai and Butterbeans). Results: Cultivar, spacing,
nitrogen rate, conclusions and discussion. Five tables.
Note: This was also published in the NWREC Annual
Report. Address: 1. North Willamette Research and
Extension Center; 2. Cooperative Extension, Washington
State Univ.
9495. Miles, Carol A.; Alleman, Gayle. 1999. Sweet beans:
Food from the field (Recipe cards). Chehalis, Washington:
Washington State University Cooperative Extension,
Agricultural Systems Program. 7 cards. 11 x 14 cm.
• Summary: On the front of each of these recipe cards is the
same basic information about sweet beans (edamame), the
“Foods from the fields” program (where local farmers are
providing new foods for the dining table), and the producers
of the recipe series. On the back of each card is a recipe,
plus nutritional information. The recipes are: Pasta with
sweet beans and kale. Marinated sweet bean salad. Herbed
sweet beans. Asian-style sweet beans and corn. Three bean
salad. Sweet bean succotash. Quail stuffed with sweet beans.
Address: Washington State Univ. Cooperative Extension.
Phone: 360-740-1925.
9496. Ross, Alexander M.; Crowley, Terry. 1999. The
college on the hill: A new history of the Ontario Agricultural
College, 1874-1999. Toronto, Oxford, and New York:
Dundurn Press. 224 p. Illust. Index. 22 x 28 cm. [150+* ref]
• Summary: This is an extensively revised and updated
version of the 1974 edition. Most of the text has been
completely rewritten. The contributions of C.A. Zavitz
are well documented (see the Index). “Although a young
Charles Zavitz was chiefly responsible for expanding
experimental plots, Thomas Shaw took the credit. He also
refused to promote Zavitz to head of the experimental
department despite a recommendation by Farmers’ Institute
superintendent F.W. Hodson” (p. 53-54). This showed how
politics was controlling matters at OAC. After an 1893
inquiry and scandal, Thomas Shaw was fired.
Young George Creelman became president of OAC
in 1904, “full of a reforming zeal bred in the knowledge
that the college had languished academically, though not
materially,” during the previous presidency of his fatherin-law, James Mills (p. 74). Several OAC faculty members
are worth examining more closely for what they reveal
about developments. “Charles Zavitz represented the best
in the college’s research efforts. Picking up on Gregor
Mendel’s experiment in plant breeding. Zavitz brought
genetics to Guelph through selective breeding techniques
related primarily to cereals. His singular innovation was to
miniaturize experimental plots in a manner that allows the
breeding program to expand. Zavitz reduced experimental
plots to 1/100th of an acre whereas previously a quarter

acre to one-fortieth of an acre had been used. Although
the undertaking was controversial at the time, the results
flowing from this radical departure were sufficient to bring
the crop scientist a job offer from the agriculture department
[USDA] in Washington [DC], but he declined. Importing
foreign varieties for his extensive program and working
with flawless diligence, the quiet Quaker achieved notable
successes in producing new crop cereal breeds, but not in
tobacco, which had recently taken root in southwestern
Ontario and which he refused to touch. With one plant
selected from imported Mandscheuri barley as having the
most desirable characteristics, Zavitz produced a variety
called OAC 21 in 1906.” Although this barley had not been
selected by Zavitz as a malting type, it was adopted as the
standard malting variety by Canada’s brewing industry (p.
75).
Methodical and insightful, Zavitz was also generous
in conveying results to the province’s farmers through
extension programs, but by the middle of the decade he was
ready to retire. Worn out by his labours, Zavitz became an
ornery old professor with a cranky disposition. Sporting a
white beard and reportedly looking ten years older than his
age, he complained bitterly to the college president about
student dancing, smoking and the shabby appearance of the
campus with weeds and rubbish everywhere. He left the
college at the age of sixty-three in 1927, but only after he
had made repeated requests for retirement with a pension.
Programs that he had initiated continued to show results in
the hands of his less illustrious successors... Zavitz’s small
plots became recognized across the continent and remained
in use until displaced by reduced rod-row plots after World
War Two.”
During World War One, while OAC president
George Creelman was away in New Zealand, advising the
government on agricultural policies, Charles Zavitz was
acting president. “A Quaker, Zavitz had previously pursued
his pacifistic beliefs through the Canadian Peace and
Arbitration Society. He opposed military training on campus
and employed the argument favoured in Liberal federal
government circles at the beginning of World War Two.
Canada could do its part, Zavitz maintained, ‘by furnishing
in the best possible way the necessities of life for the people
of Great Britain and other countries.’ After allowing no
pro-war meeting or parade to be held on campus, Zavitz
submitted his resignation.” James Duff (Ontario’s Minister of
Agriculture) did not accept it. In Oct. 1914, a furor erupted
in the local media. “George Creelman returned early in 1915
to calm the storm with his usual amicable manner, but [in
1916] when the University of Toronto awarded Zavitz an
honorary Doctor of Science degree for achievements in crop
science, the citation acknowledged his steadfast Quakerism
in referring to him as ‘a man of peace’” (p. 87).
In the late 1800s the conflict between science and
religion at Guelph arose in large part because of the
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evolutionary theories of Charles Darwin and
Thomas Henry Huxley, both of England. “While
unfolding nature’s secrets through a scientific
program, crop Scientist Charles Zavitz was still
able to believe that ‘true quality of character,
conduct, and influence of all people depends on
their spiritual co-operation with God who is the
very source of intelligence...’” (p. 99).
Contains a good discussion of genetic
engineering/biotechnology and the development
of soybeans and canola. In the 1980s there
were roughly 20,000 test plots in any one year.
“Whereas only three soybean varieties had been
released by Guelph up to that time [1982], fortyfour new ones were registered by 1998.” In 1985
Wally Beversdorf’s group succeeded in releasing
the world’s first triazine-resistant spring canola variety,
OAC Triton, which allowed spraying of the crop with a
well-known group of herbicides (p. 181). Starting in the
mid-1970s: “Crop science displayed a dynamism not seen
since the days of Charles Zavitz early in the century” (p.
183). The crop science soybean program developed a novel
system capable of delivering large quantities of hybrid seed
without the use of transgenes, restorers, herbicide screening,
or strip planting. A U.S. patent was obtained in 1998 hybrid
systems for Canola were transferred to the private sector
for commercialization. The soybean variety OAC Bayfield,
developed over 8 years by a team that included Beversdorf
and Tanner, was especially successful. In 1998 this
variety was planted on 20% of Ontario’s soybean acreage
(162,000 acres), according to the Canadian Seed Growers’
Association. This was the largest acreage ever occupied by a
single soybean variety in Ontario.
In 1990 Rob McLaughlin succeeded Freeman McEwen
as dean of OAC. He was seen a quite responsive to corporate
interests. A photo (p. 200) shows him with a bag of OAC
Millennium soybeans and a seed industry representative.
Address: 1. University Prof. Emeritus, 2. Prof. of History.
Both: Univ. of Guelph, Ontario, Canada.
9497. Wendel, Armin. 1999. Die Sojabohne: von der
Sojabohne zum Sojalecithin [The soybean: from the soybean
to soy lecithin (Continued–Document part III)]. Hamburg,
Germany. 15 p. Unpublished typescript. [28 ref. Ger]
• Summary: Continued: (14) Consumption of vegetable oils
[in Germany] in 1913: 590,000 tonnes (metric tons) for the:
Soap industry 240,000 tonnes (41%)
Oil for frying 110,000 tonnes (19%)
Margarine industry 80,000 tonnes (14%)
Lubricating oils 50,000 tonnes (8%)
The following [sources of vegetable oil] were imported:
Soybeans 106,000 tonnes
Copra 196,000 tonnes
Cottonseed 219,000 tonnes

Peanuts 98,000 tonnes
Palm kernels 236,500 tonnes
Linseed 556,000 tonnes
(15) Koch, F.E.H. 1936. “Ölgewinnung durch
Pressung” [“Obtaining Oil by Pressing”] in H. Schönfeld
(ed.) Chemie und Technologie der Fette und Fettprodukte
[Chemistry and Technology of Fats and Fat Products], vol. 1,
pp. 591-677.
(16) Werth, A. van der.: 1936. “Die Gewinnung der
Fette durch Extraktion mit Lösungsmitteln” [“Obtaining
Fats by Extraction with Solvents”] [in] H. Schönfeld
[ed.]: Chemie und Technologie der Fette und Fettprodukte
[Chemistry and Technology of Fats and Fat Products], vol. 1,
pp. 677-753.
(17) Deiss: British Patent no. 390 of February 14, 1856.
(18) Fires and explosions were common events of
damage or loss in oil mills, such as:
1890–Large-scale fire at Noblée & Thörl in Harburg
with palm kernel extraction.
1893–All plants were destroyed by a fire at Noblée &
Thörl.
1897–Large-scale fire at the Brinkmann & Mergell oil
works.
1900–The extraction at Noblée & Thörl was destroyed
by a fire.
1900 June 9–At the Friedrich Thörl oil factory in
Harburg, the entire plant on Schlossstrasse was destroyed by
a fire.
1935–Glidden, Chicago, hexane explosion.
1982–Explosion in Jackson, Mississippi.
1983 July 9–Explosion at the Hamburg Oil Mill
(Oelmühle Hamburg) in the Neuhof district of Hamburg
(HAN December 1, 1983).
1991 Dec. 23–In Yoshino, Japan.
1996–In Johannesburg, South Africa.
See bibliography entries 11 to 13. Kingsbaker, C.L.
1999. “Extractor failure: Safety procedures.” INFORM
10(12):1142-1147.
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(19) Schneider, Adolf. 1929. “Die Verarbeitung der
Sojabohne in der Ölmühlenindustrie unter besonderer
Berücksichtigung des Bollmannschen Verfahrens.” [“The
Processing of the Soybean in the Oil Mill Industry under
Particular Consideration of the Bollmann Process.”] in: Soja:
Firmenschrift der Hansa-Mühle GmbH. [Soy: Company
Publication of Hansa Mill Ltd.], Hamburg, October, pp. 6376.
(21) Brecht, J. 1936. “Die Verteilung der Ölerzeugung
auf die einzelnen Länder.” [“The Distribution of Oil
Production in Individual Countries”] in: H. Schönfeld:
Chemie und Technologie der Fette und Fettprodukte
[Chemistry and Technology of Fats and Fat Products], vol. 1,
pp. 854-876.
(22) Thörl (ed.). 1958. 75 Jahre Thörl. [75 Years of
Thörl] Berlin Nov. Part 2, “Wirtschaftsgeschichte” [“History
of the Business”], pp. 35-136.
(23) Augustus Eugene (Gene) Staley (1867-1940)
started out in 1887 as a traveling salesman for cornstarch
products. In 1898, he founded his own company in
Baltimore, Maryland which was registered as the A.E. Staley
Manufacturing Company of Baltimore, Maryland. In 1909,
he moved the headquarters to Decatur [Illinois], where he
took over a disused factory from the Standard Oil Company.
In 1912, he began the processing of corn at this facility,
followed by soybeans in 1922. Gene had already come into
contact with soybeans in his youth. A friend of his father
gave him soybeans to play with in 1880. But he planted
those beans in his parents’ garden. From 1922 to 1957, A.E.
Staley was the largest soybean processor in the USA. In
1929, Joseph Eichberg of the American Lecithin Company
and Bruno Rewald of the Hansa Mühle [together] visited
the Staley company in order to convince it about the new
Bollmann Process. But it was only in 1946 that a modern
extraction plant was built which processed 550 metric tons
of soybeans per day. Up to 1950, Stanley [sic–Staley] was
number one in soybeans and Decatur [Illinois] was called
the “Soybean Capital of the World”. Gene died in 1940.
His son did not attach great importance to the processing of
soybeans, and thus by 1957, Staley had a market share of
only 7% left in the USA. In the 1940s and 1950s, lecithin
products were also introduced under the direction of the
research director at the time, Dr. Hans Wolff. The lecithin
products came to the market as Sta-Sol®, Emulgo®, and
Emultex®.
Forrestal, Dan. J. 1982. The Kernel & The Bean. the 75year Story of the Staley Company, Simon and Schuster N.Y.,
N.Y.
US patent 2,339,164 (January 11, 1944): Refining
vegetable phosphatides such as lecithin hydrate or crude
phosphatides settled from soy bean oil. R.E. Greenfield,
A.E. Staley Manufacturing Co. Canadian Patent 452,566
(November 9, 1948): Decolorization of phosphatides
containing lecithin. R.E. Greenfield, A.E. Staley

Manufacturing Co.
US patent 2,461,750 (February 15, 1949): Phosphatides.
R.A. Marmor & W.W. Moyer, A.E. Staley Manufacturing
Co.
US patent 2,686,190 (August 10, 1954): Fluid
phosphatides. N.W. Myers, A.E. Staley Manufacturing Co.
US patent 3,134,794 (May 6, 1964): Continuous
degumming of vegetable oil. N.W. Myers, A.E. Staley
Manufacturing Co.
US patent 3,069,361 (August 12, 1960): Waterdispersible lecithin. G.W. Cogswell, A.E. Staley
Manufacturing Co.
US patent 3,085,100 (December 5, 1960): Oxyalkylated
lecithin. S.S. Chang, A.E. Staley Manufacturing Co.
US patent 3,585,031 (February 5, 1969): Phosphatide
containing image bearing lithographic copying matrix. L.P.
Hayes et al., A.E. Staley Manufacturing Co.
(24) Table of soybean production in the United States
(1925-1999, every 5 years). Production increased as follows:
1925: 132,675 tons.
1940: 2,449,386 tons.
1960: 15,106,860 tons.
1980: 48,920,852 tons.
1999: 75,027,251 tons.
Note: The rate of increase in soybean production in the
USA rose most rapidly from 1925 to 1942.
(25) Horvath, A.A. 1938. The Soybean Industry. New
York, NY: The Chemical Publishing Co. of New York, Inc.
(26) In the 1940s, soybeans were finally established
in the US. Even Henry Ford was excited. In 1941 a picture
of Henry Ford appeared in Time magazine, showing him
as he struck the trunk of one of his unbreakable cars with
an ax. The plastic trunk was produced from soybeans. His
dream was of a car made from all-natural materials. Soybean
oil [in the form of soy diesel] could even be used as an
automobile fuel. However, his ‘Soymobile’ was never put
into production.
(27) Lecithin production in the United States in tons
(1947-1954):
1947: 3,629
1948: 3,629
1949: 5,534
1950: 6,758
1951: 9,661
1952: 9,299
1953: 11,340
1954: 11,839
Cowan, J.C. 1958. “Progress in the Technology of
Soybeans.” Progress in the Chemistry of Fats and Other
Lipids, Vol. 5, p. 51-90. Advances in Technology. Editors
R.T. Holman, W.O. Lundberg and T. Malkin. London, New
York, Paris, Los Angeles: Pergamon Press.
(28) Table: Soybean production in the USA, China,
and world (1925-1999, in million tons). (29) Smil, Vaclav.
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2000. “Magic beans: The Japanese invader that’s good for
you.” Nature (London): 407:567. Oct. 5. Address: Managing
Director, Nattermann Phospholipid GmbH, Cologne,
Germany.
9498. Wolf, Walter. 1999. Soybeans and other oilseeds.
In: Kirk-Othmer: Concise Encyclopedia of Chemical
Technology, 4th ed. 1999. New York, Chichester, Weinheim,
Brisbane, Singapore, Toronto: John Wiley & Sons, Inc. xxxvi
+ 2196 p. See p. 1870-72. 28 x 22 cm. A Wiley-Interscience
Publication. [4 ref]
• Summary: A concise treatment of soybeans worldwide.
Contents: Introduction (Soybeans, cottonseed, peanuts, and
sunflowers are the four main oilseed crops grown in the
USA. All serve as sources of edible oils commonly known
as vegetable oils). Physical characteristics: Soybeans,
cottonseed, peanut, sunflower. Chemical composition:
Protein, lipids, carbohydrates (soluble and insoluble), minor
constituents. Harvesting and storage: Soybeans, cottonseed,
peanuts, sunflowers. Processing: Soybeans, cottonseed,
peanuts, sunflowers. Nutritional properties and antinutritional
factors: Oil, proteins and meals (soybeans, cottonseed,
peanuts, sunflower seed). Oilseed products and uses: Oil
(most used for edible oil), protein (most used as protein
supplements in animal feeds), food products (soybeans,
peanuts, sunflower seeds).
About 65% of U.S. peanuts are used as human food in
the form of peanut butter, roasted peanuts (in and out of the
shell, salted and unsalted), and confections (such as peanut
brittle). Address: U.S. Dep. of Agriculture.
9499. Miles, Carol A. 2000. Vegetable soybean (edamame)
production. In: Proceedings: New Jersey Vegetable Meeting.
See p. 13-17. Held Jan. 18-20.
• Summary: Contents: About vegetable soybeans (called
edamame in Japanese and maodou in Chinese). Selecting
a variety: Photoperiod sensitivity, cost of seed, seed and
pod characteristics. Soil and nutrition. Planting. Irrigation.
Weed control. Other pests. Harvest. Yield. Post harvest
storage. Marketing. Web site. Seed sources: Johnny’s
Selected Seeds (Albion, Maine). Lockhart Seed (Stockton,
California). Nichols Garden Nursery (Albany, Oregon).
Osborn International Seed Co. (Mount Vernon, Washington).
Territorial Seed Company (Cottage Grove, Oregon). Sakata
Seed America, Inc. (Morgan Hill, California). American
Takii, Inc. (Salinas, California). Pachamama Organic Farm
(Longmont, Colorado). Address: PhD, Agricultural Systems,
Washington State Univ. Cooperative Extension, 360 NW
North St., Chehalis, Washington 98532-1900. Phone: 360740-1295.
9500. Guebert, Alan. 2000. Simple questions defy simple
answers: Farm and food. Journal-News (Hamilton, Ohio).
Feb. 5.

• Summary: According to USDA data from the ARMS
database, farmers growing genetically engineered cotton use
less herbicides than those growing regular cotton.
In 1997, farmers in the top five soybean states used 44.3
million lb of herbicides on 37.7 million acres of soybeans.
In 1998, farmers in the same five states grew about a million
more acres of soybeans–38.9 million–but used 3 million
pounds less (41.2 million) of herbicides. The most obvious
cause of this decrease in herbicide use was the near-doubling
of GMO soybean acres from 1997 to 1998.
9501. Shurtleff, William; Aoyagi, Akiko. comps. 2000. Soy
sprouts–Bibliography and sourcebook, 2nd century A.D.
to 1999: Detailed information on 957 published documents
(extensively annotated bibliography), 62 commercial soy
sprout products, 59 original interviews (many full text) and
overviews, 48 unpublished archival documents. Lafayette,
California: Soyfoods Center. 408 p. Subject/geographical
index. Author/company index. Language index. Printed 25
Oct. 1999. 28 cm. [1065 ref]
• Summary: This is the most comprehensive bibliography
ever published on soy sprouts. It is also the single most
current and useful source of information on this subject
available today, since 88% of all references (and most of
the current ones) contain a summary/abstract averaging 247
words in length.
This is one of more than 40 bibliographies on soybeans
and soyfoods being compiled by William Shurtleff and Akiko
Aoyagi, and published by the Soyfoods Center. It is based
on historical principles, listing all known documents and
commercial products in chronological order. It features: 37
different document types, both published and unpublished,
every known foreign language publication on the subject,
extensive translations of many Japanese and European
works, and many original interviews. Thus it is a powerful
tool for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 24 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the first
author’s first name (if given).
It also includes details on 60 commercial soy sprout
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
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subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 925-283-2991.
9502. SoyaScan Notes. 2000. Chronology of soy sprouts
worldwide. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 100 A.D.–Soy sprouts are first mentioned
in China in the Shen-nung Pen-tsao Ching [Classical
pharmacopoeia of Shen Nung, the Heavenly Husbandman].
Four Chinese characters [yellow + curls + big + bean] are
used to refer to soy sprouts, whose use is mentioned only as
a medicine, not as a food. The use of soy sprouts as a food in
China did not become popular until the Sung dynasty (A.D.
960-1127). This pharmacopoeia was compiled starting in
the Early/Western Han Dynasty [206 B.C. to A.D. 8] from
material that had existed long before. Today it is considered
by Chinese authorities as a genuine work.
1767–Soy sprouts are first mentioned in an Englishlanguage publication or in the American colonies by Henry
Yonge of Savannah, Georgia. Yonge got his information
from Samuel Bowen, for whom he grew the first soybeans
[called Chinese vetches] ever cultivated in North America
in 1765. Bowen got his soybeans while traveling in China.
Yonge writes:
“They put about two quarts of the vetches into a coarse
bag, or hair-cloth bag, that will hold about a peck [2 gallons],
and after keeping them in it a little time in warm water, they
lay the bag on [a] flat grating, or a wooden lattice, placed
about half way down a tub; then every four hours they pour
water on them, and in about 36 or 40 hours they will have
sprouted about three inches in length; they are then taken
out and dressed with oil and vinegar, or boiled as other
vegetables...” Mr. Flint and Mr. Bowen having found them
an excellent antiscorbutic prepared in this manner, was a
principal reason for his introducing them in America, as
it would be a most valuable remedy to prevent or cure the
scurvy amongst the seamen on board his majesty’s ships.”
Note that in America, as in China, soy sprouts are first
recommended for use as a medicine; It is their vitamin C that
prevents or cures scurvy.
1830–Soy sprouts are first mentioned in Europe by
Philipp Franz von Siebold, an early traveler in Japan, in his
book on the economic plants of Japan. In a large fold-out
table, he states that soybeans (Sooja Japonica, Sieb.) can
be artificially germinated to make “Mogasi” [sic, Moyashi].
He includes the word moyashi written in both katakana and
Chinese characters.
1871–Frederick Porter Smith, a medical missionary from
England living in China, states in his book Contributions

toward the Materia Medica and Natural History of China,
that soy bean sprouts (Tau-ya) are “artificially raised in large
quantities for food in the winter” when green vegetables are
scarce in China. This is the second earliest English-language
publication that mentions soy sprouts.
1905-06–Soy sprouts are first produced commercially
in the United States by two Chinese food companies in
California: Wing Chung Long in Los Angeles, and Quong
Hop & Co. in San Francisco.
1911–Soy sprouts are first produced commercially in
Europe by Li Yu-ying, a Chinese scholar and soybean expert,
at his plant Usine de la Caseo-Sojaine at Valles, Colombes,
northwest of Paris, France.
1914–D. Bois in France publishes the earliest illustration
seen of a soy bean sprout.
1917-1918–During World War I, interest in soy sprouts
in the United States grows. Yamei Kin, a Chinese-American
woman with an M.D. degree from an American college,
is sent to China in June 1917 to study and report back on
soyfoods–including soy sprouts, which she says can be used
in a nutritious salad with fermented tofu.
Writing in Country Gentleman (28 Sept. 1918), Sam
Jordan of Missouri states: “Another dish which tastes as
good as it looks or sounds is soy-bean sprouts. The smaller
beans, of some yellow or green variety, are usually used.”
They are excellent because of “their use in the winter, acting
as a green vegetable, and the fact that the vegetable can be
had whenever wanted.”
William Morse, the USDA’s soybean expert, writes in
the Yearbook of the U.S. Department of Agriculture (1918)
in a special section titled “Soy-bean sprouts” that in China
soy beans are widely used for sprouting. “Bean sprouts can
be used as a home winter vegetable, for the dried beans are
sprouted easily in a short time under proper conditions of
heat and moisture. It is quite possible that sprouted soy beans
utilized in various vegetable dishes would appeal to the
American taste.” A full-page photo shows a large basket of
sprouted soy beans. Taken by Frank N. Meyer, it is the first
photo of soy sprouts ever published.
1921–Dr. John Harvey Kellogg, in his book The New
Dietetics, has a special section titled “Soy bean sprouts” in
which he is the first to use the word “vitamins” in describing
the nutritional benefits of soy sprouts, and the first to note
that “Sprouted soy beans is one of the constituents of the
famous chop suey.”
1941-45–During World War II, awareness of soy sprouts
again increases. Their champion is Prof. Clive McCay of
Cornell University. His first brochure on the subject (April
1943) begins: “Our daily paper would surprise us if it carried
an ad: ‘WANTED: a vegetable that will grow in any climate,
rivals meat in nutritive value, matures in 3 to 5 days, may
be planted any day in the year, requires neither soil nor
sunshine, rivals in vitamin C, has no waste (in preparation),
can be cooked with as little fuel and as quickly as pork
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chop.’ The Chinese discovered this vegetable centuries ago
in sprouted soy beans.”
Prof. McCay and his wife, Jeanette, worked closely
with the New York State Emergency Food Commission,
to publicize soy sprouts and other soyfoods during the war
years. Governor Thomas E. Dewey hosted a famous “soy
bean lunch” at the governor’s mansion in Albany, New
York, to demonstrate the value of mean substitutes. Soy
sprouts were in two of the dishes served to the 67 media
representatives.
1960s-2000–Soy sprouts benefit from the rapid growth
of interest in all kinds of sprouts in the USA and Europe, and
from the growing number of Asian-Americans.
9503. Parsons, Leland. 2000. Adrian Alkanh Parsons,
soybean pioneer in Hendricks County, Indiana (Interview).
SoyaScan Notes. March 2. Followed by a letter of April 2. [1
ref]
• Summary: Lee is preparing to give a talk about his greatgrandfather, Adrian A. Parsons, to the Hendricks County
Historical Society, in Danville, Indiana, on Nov. 5. He writes
to ask if Soyfoods Center has any record of soybeans being
grown in Indiana before 1888 (as cited by W.C. Latta in
1938). Soyfoods Center has the same earliest date, none
earlier.
Adrian Parsons was born on 7 Nov. 1846 in Guilford
County, North Carolina. His family moved to Hendricks
County, Indiana, in 1852. After being badly wounded in the
Civil War, he came home to do a number of jobs, including
farming. Since his health was not the best, he studied a great
deal and experimented with different crops; among those
were soybeans. He was probably the earliest farmer to grow
soybeans in Indiana, or in Hendricks County, Indiana.
Lee has no evidence that Adrian Parsons heard of soy
coffee during the Civil War. Lee’s dad emphasized that the
use of the soybean as a coffee substitute was one of the
things first drawing Adrian’s attention to the new crop. Lee
has found many references in the early literature to the use
of soybeans in coffee “(although more often as a coffee
extender rather than as a pure soy brew).” He “even found
an old farmer’s concoction mentioned in an early farm paper.
I wonder if Adrian’s initial coffee substitute notion did not
derive from his Civil War experience. He saw service in the
Franklin, Tennessee, area in 1864, and in the Vicksburg,
Mississippi, area later in 1865 after returning to his unit
when his severe wound was healed.
“Incidentally, Adrian’s commanding officer in the 9th
Indiana Cavalry was Colonel Eli Lilly, who later started the
pharmaceutical empire here in Indianapolis. It is a prominent
part of our family oral tradition that Lilly stayed in close
touch with Adrian for many years, particularly in regard to
Adrian’s experiments with plants, and that Lilly wanted my
grandfather Norman and other of Adrian’s sons to work for
him in his fledgling business, but the boys opted to stay in

farming and help out their father.”
How was Adrian first introduced to the soybean, and
how did he actually obtain his first beans? Lee is sure that
Adrian did not write to the Agricultural division of the Patent
Office. “I am still wondering if there wasn’t some seed
supplier in the 1880s who advertised imported soys, and that
is how Adrian obtained them. I have been looking in those
early farm papers for such a hint. I still believe, however, that
Adrian already knew something of the plant before deciding
to obtain seed, and this could have been from his North
Carolina Quaker roots, his Civil War experience, or possibly
even his general study of the East (he was an avid student of
Oriental religions). The fact remains that we just don’t know
exactly how he became aware of soybeans.” Note: Guilford
County is in north central North Carolina. Most of the
soybeans in North Carolina were grown in the coastal states
after about 1915. As of April 2000 the SoyaScan database
contains no records of soybeans in connection with Guilford
County, North Carolina.
Adrian developed the soybean variety Mikado. Lee
writes: “My dad [Edgar, born 1905] gave me a detailed
verbal account of the circumstances of this selection by
Adrian in 1905... The story goes that after he sold the right of
distribution to the Wing Seed Company of Mechanicsburg,
Ohio, they started marketing it as ‘Wing’s Mikado,’
whereupon the USDA leaned heavily upon Wing to desist
the implied self-credit in deference to Adrian’s discovery and
development.”
Note: This is the earliest document seen (April 2000)
mentioning that Wing’s Mikado was the Wing Seed Co.
catalog of 1910. The earliest document seen that mentions
a regular Mikado was published in March 1914. However
in 1923 Piper and Morse, in their classic book The Soybean
state (p. 168): “Mikado.–Selection from Mongol by A.A.
[Adrian Alkanah] Parsons, Plainfield, Indiana, in 1905.”
This is the earliest document seen (April 2000) stating
that Parsons developed or originated the Mikado variety.
This Mikado variety is no longer in the USDA germplasm
collection at Urbana, Illinois, however another variety named
“Mikado” obtained from Japan in 1989 is there.
Rex Parsons, like Lee, is a great-grandson of Adrian
Parsons. Rex still farms near Danville, Indiana, and
represents at least 109 consecutive years of the Parsons clan
growing soybeans in Hendricks County–surely a record at
least in Indiana.
Lee’s grandfather, Norman Parsons (1873-1939),
estimated that Adrian introduced the soybean to Indiana in
1886 or 1887. “Norman was a teen in the 1880s and likely
would have had a clear recollection of the occurrence, if not
the precise year, and I have no reason to believe his estimate
to be far off. The fact that William C. Latta places the date
of introduction of soybeans in Hendricks County at 1888
(no doubt Adrian’s, and a good 5 years earlier than any other
county in Indiana) must mean something. I wonder if Adrian
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started by experimenting with just a few plants in his garden
in the 1880s, but only commenced sustained cultivation in
1891... At any rate, to be academically honest, it appears at
this time that I should be saying that Adrian introduced the
soybean sometime between 1886 and 1891. To the best of
my knowledge, the credit for being the first on record for
Indiana is still sound.”
Note: Phyllis West Parsons, the wife of Lee’s third
cousin, John Parsons (of Clayton, Indiana), e-mailed Prof.
Ted Hymowitz to ask about Adrian Parsons and the early
history of the soybean in Indiana. Hymowitz referred Phyllis
to Soyfoods Center. When Shurtleff received her letter he
called Phyllis, and Lee happened to be at her house. Lee and
Shurtleff had a long talk. Address: 5814 Big Oak Dr., Apt. C,
Indianapolis, Indiana 46254. Phone: 317-290-9446.

Massachusetts and Amherst College totaled $250,000 said
McKelvey.

9504. USDA Food and Nutrition Service. 2000. Modification
of the “Vegetable Protein Products” requirements for the
National School Lunch Program, School Breakfast Program
and Child Adult Care Food Program. Final rule. Federal
Register 65(47):12429-42. March 9. Thursday. 7 CFR Parts
210, 215, 220, 226, and 226. [1 ref]
• Summary: The USDA has formally approved a rule change
allowing soy protein products to completely replace meat
products in the Federal School Lunch Program. This is the
final rule. “The major changes are to: rename ‘Vegetable
Protein Products’ as ‘Alternate Protein Products;’ remove
the limit on the amount of these products that can be used;
eliminate the requirement that alternate protein products
be specially fortified; and update the test used to determine
protein quality. These changes provide menu planners with
more flexibility to incorporate these products into their
menus along with the traditional protein sources of meat,
poultry and seafood.” Address: Washington, DC.

9507. Miles, Carol A.; Lumpkin, Thomas A.; Zenz, Leslie.
2000. Edamame. Farming West of the Cascades PNW0525.
8 p. March. [16 ref]
• Summary: This is a Pacific Northwest Extension
Publication (Washington, Oregon, Idaho). Contents:
Introduction. About edamame (called edamame in Japanese
and maodou in Chinese). Variety selection: Maturation date,
pod characteristics, cost. Soil pH. Fertilizer application
and seed inoculation: Phosphorus and potassium, nitrogen.
Planting: Seedbed preparation, timing, soil moisture, seeding
rate and planting depth. Irrigation. Weed control. Pest
control. Harvesting: Timing, method (most growers harvest
by hand, but some use a green bean harvester with some
mechanical adjustments), yield. Marketing: By the bunch,
by the bean. Seed sources: Johnny’s Selected Seed, (Albion,
Maine). Lockhart Seed (Stockton, California). Nichols
Garden Nursery (Albany, Oregon). Osborn International
Seed Co. (Mount Vernon, Washington). Territorial Seed
Company (Cottage Grove, Oregon). Sakata Seed America,
Inc. (Morgan Hill, California). American Takii, Inc.
(Salinas, California). Pachamama Organic Farm (Longmont,
Colorado). About the authors. Three tables. A photo shows
edamame pods growing on soybeans in a field. Address: 1.
Agricultural Systems Extension Specialist, Washington State
Univ. Cooperative Extension; 2. Chair, Dep. of Soil and Crop
Sciences, Washington State Univ.; 3. Sustainable Agriculture
Coordinator, WSDA [Washington State Dep. of Agriculture]
Organic Food Program.

9505. Puffer, Michael. 2000. USDA ruling good sign for
Lightlife. Recorder (Greenfield, Massachusetts). March 17.
• Summary: The USDA has decided to ease restrictions
on the use of soy in federally subsidized lunch programs.
Specifically, as of April 10, it will drop restrictions on the use
of a food additive in school lunches to quantities under 30
percent.
Lightlife Foods, a manufacturer of soy-based meat
alternatives in Turner Falls, is hoping this decision will
contribute significantly to its growth. Richard McKelvey,
vice president in charge of sales and marketing, says
Lightlife has already identified several potential partner
companies to help it market its foods to schools nationwide.
Since its beginning in 1979, “Lightlife has skirted the
edges of the foodservice market in order to concentrate on
sales to retail outlets nationwide, said McKelvey. Last year,
99% of its $20 million sales came from these markets, he
said.”
Nevertheless sales to foodservice at the University of

9506. Miles, Carol A.; Youmans, Dawn; Chen, Chuhe.
2000. Edamame variety trial 1999. Chehalis, Washington:
Washington State University Cooperative Extension. 7 p.
Unpublished typescript.
• Summary: Contents: Introduction. Procedures and
methods: Large variety trial (Stoney Plains Farm, planted
31 May 1999). Small variety trial (Zenflora Farm, planted
8 June 1999). Data collection. Harvest. Results: Varieties,
breeding lines. Four tables. Address: Washington State
Univ. Cooperative Extension, 360 NW North St., Mail Stop
AES01, Chehalis, Washington 98532-1900. Phone: (360)
740-1295.

9508. Newshour with Jim Lehrer. 2000. USDA announces
revised standards for organically grown food. Television
broadcast. PBS. March 7.
• Summary: These revised standards contain three major
changes from the former proposed standards: Foods many
not be labeled organically grown if they are genetically
engineered or contain genetically engineered ingredients,
if they are irradiated, or if industrial sludge is used in
their production. A processed food must contain 90%

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3255
organic ingredients before it can bear the “organic” label.
In an interview, Secretary of Agriculture Dan Glickman
emphasized that these organic standards are not about food
safety; the USDA is not stating that organically grown foods
are safer than their non-organic counterparts. Rather the
standards are for to be used marketing foods grown using
natural methods. Moreover, the standards are a way to help
small and medium-sized farmers survive and become more
profitable. In 1990 the U.S. Congress mandated the USDA
to develop organic standards. The present standards are not
final; a 90-day comment period now begins.
9509. Parsons, Leland. 2000. More about Adrian A. Parsons,
soybean pioneer in Hendricks County, Indiana (Interview).
SoyaScan Notes. April 8. [1 ref]
• Summary: Lee found a series of letters about soybeans in
the 1 Feb. 1902 issue of the Indiana Farmer. The first letter
(which was very long, detailed, and interesting) came from
Hendricks County, and the initials of the author were E.B.D.
which almost certainly stood for Evan B. Davis, Adrian’s
son-in-law who married one of his girls. In 1902 he was a
prominent farmer in Hendricks County; in 1912 he moved
to Alabama. The style makes it clear that the letter was not
ghost-written by Adrian Parsons. Adrian’s style was pretty
“wooly,” i.e. not rigorously clear.
During the 1920s, Adrian was in business with Guy
McKinnis in the Parsons-McKinnis Cooperative. McKinnis,
himself, had a farm near Bridgeport, Indiana. Lee has not
yet been able to find the nature of their business partnership.
McKinnis (from “near Indianapolis”) spoke on growing and
harvesting problems at the Sept. 1920 meeting at the Fouts
Farm in Indiana; Lee can find no indication that Adrian was
at that meeting. He may have had to stay at home to care for
his wife, who had epilepsy and died in 1922.
Adrian was on the program to speak about his
pioneering work with soybeans in 1928 at the Ninth Annual
Meeting of the American Soybean Association in Indiana.
The day after the meeting, the Plainfield Messenger, which
was the closest local newspaper, published an article titled
“Pioneering in Soybeans” which included a program for
the meeting at the Edmondson Farm in Hendricks County,
Indiana. Lee has never been able to find a copy, or even a
summary of that speech. He knows that Adrian attended the
meeting, but he has no proof that Adrian actually spoke. We
do know from the photo and interview in Prairie Farmer that
Adrian was at the meeting–but that article, too, does not say
that Adrian actually spoke at the meeting.
J.B. “Ben” Edmondson of Clayton, Hendricks County,
was the man behind the Mid-West Soybean Cooperative and
Dunfield soybean. Many of the members of that cooperative
were Edmondsons. J.B. Edmondson first grew soybeans in
1914. There is still a fair amount of bad feelings between the
Parsons and the Edmondsons in Hendricks County, and Lee
is in a delicate position now, having been asked to give this

public speech in Hendricks County next November–where
there are still lots of Edmondsons who farm. Once when
Adrian was still a young man doing research on soybeans a
man came onto his farm and told him that he would regret
bringing that “weed” into the county. That was Robert
Edmondson, the father of J.B. Edmondson. Most branches
of Lee’s family tell this story in about the same way. But one
branch (which is not Lee’s) says: Adrian Parson’s main farm
was near Plainfield. But in about 1903-04 he bought a second
farm near Belville, Indiana, which is in Liberty Township,
the same township in which the Edmondsons farmed. Now
he owned two farms, and was a neighbor of the Edmondsons
on the second; he started growing soybean immediately. One
year, in about 1903-04, Robert Edmondson was township
trustee. He came onto Adrian’s farm to do a tax assessment,
and saw what Adrian was doing with soybeans. He ridiculed
Adrian and said “You will regret bringing that weed into the
county.” This rebuke of his serious research made Adrian so
mad that it was the source of a lifelong animosity between
Edmondsons and Parsons, and is still a source of tension.
Another branch of the Parsons family, descended from
Adrian’s son Bert, got the story that Robert Edmondson was
accompanied by his young son, J.B. Edmondson, at the time.
Adrian got so mad that he ordered the Edmondsons off his
farm and told them never to set foot on his property again.
Still another version says he threatened them with a gun; Lee
tends not to believe the latter because Adrian was a Quaker,
but apparently it was quite a sharp exchange. Politics may
have also been a part of the conflict because Edmondson was
a Democrat and Adrian was “a dyed-in-the-wool, bloody
shirt, Civil War Republican.” The irony is that, years later,
the Edmondsons became the biggest soybean growing family
Hendricks County.
Concerning Adrian’s Quakerism: He put it aside when
he entered the Civil War. One of Adrian’s grandchildren,
Lee’s cousin also named Lee, lives in LaPorte County near
Chicago, Illinois; he still farms and is one of the last people
left who has clear memories of Adrian. Lee interviewed
him on tape about a month ago. Adrian’s mother was a
Quaker and his father was a Methodist, but the children were
raised as Quakers. Adrian’s mother was Quaker blue-blood,
connecting the Parsons to many of the important Quakers
in history. When Adrian’s mother married Nelson Parsons,
she was kicked out of the Quaker church for “marrying out
of unity.” Adrian’s father, Mr. Parsons, like almost all his
ancestors, were Methodists–but they very frequently married
Quaker women. They were married in Guilford County,
North Carolina, then they moved to Indiana in 1852 when
Adrian was a young boy. Essentially Guilford County, North
Carolina, moved en masse, to Guilford Township, Hendricks
County, Indiana. Plainfield, where they settled and named
the town, was a Quaker community, and there (Lee thinks)
they went to the local Quaker church–but he has no records
that they actually belonged to that church. There were many
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Quakers and Quaker meeting houses in Hendricks County.
Virginia, a granddaughter, lives on Adrian’s original Farm;
Lee has known her for years but has never done a formal
interview.
In 1976, when Lee was writing the story of the Adrian
Parsons family, he had temporary custody (for 18 months) of
Adrian’s notebook, which contained some of the manuscripts
discussed in the 11 Jan. 1930 issue of Prairie Farmer.
These “manuscripts” were written, mostly in pencil, on the
pages of the notebook. Unfortunately, neither the notebook
itself nor any of the entries are dated. Fortunately, about 10
years before that, one of Lee’s aunts transcribed the entire
notebook as a wedding anniversary gift for her husband.
Lee still has that 16-17-page, single-spaced typewritten
transcript, but the original notebook was lost by the relative
to whom Lee returned it. Soybeans are mentioned on
only about 4 pages of the typewritten manuscript. Lee’s
impression, based on the handwriting, which is an old man’s
somewhat shaky scrawl, is that the notebook was written late
in Adrian’s life. Lee has other samples of his handwriting
from the early 1920s, such as letters he wrote to William
Morse at USDA.
Lee’s dad was sure that some of Adrian’s articles were
published; he read Lee a list of magazines in which he said
Adrian’s writings appeared, including Wallace’s Farmer,
Hoard’s Dairyman, Farmer’s Guide, Farm Journal, etc.
Lee now thinks it is more likely that Adrian got his first
soybeans from Kansas than from Japan. Address: 5814 Big
Oak Dr., Apt. C, Indianapolis, Indiana 46254. Phone: 317290-9446.
9510. Parsons, Leland. 2000. The archives of the Indiana
Agricultural Experiment Station at Purdue university
(Interview). SoyaScan Notes. April 8. [1 ref]
• Summary: The archivist at this experiment station has told
Lee that all the archives are in boxes in the basement, they
are not organized, and there are very few records from before
1900.
Update: 2000. May 11. Lee spent a day going through
these archives. There are almost no records related to Latta
in there. Lee is almost certain that Latta and Adrian Parsons
met. Latta, who died on 22 Dec. 1935 was only about 6 years
younger than Adrian. Lee has been looking for material
about Latta and he has been able to find only very little.
Lee visited these archives, which are in “about 1,200 old
beaten-up letter boxes in the basement. Fortunately, they
are being stored under very good conditions, but they have
never been organized or cataloged. Even the identifications
written on the boxes are not completely accurate. Lee looked
through all the earliest boxes he could identify from the
outside identification. There are very few from before 1910.
Lee found one box containing some records from the 1880s
pertaining to animal husbandry. The vast majority of the
earliest records are those of a professor of animal husbandry,

including many letters to and from him. He found one
stray box from about 1913-14 with letters about soybeans
to and from Wiancko. That’s almost all he found related to
soybeans.
Note: Donya Lester, Executive Director of the Indiana
Ag Alumni Office at Purdue Univ. says (May 2000) that John
C. Allen & Son, a photographic studio in West Lafayette,
Indiana, has archives of photos of Purdue faculty members.
Phone: 765-463-9614. Address: 5814 Big Oak Dr., Apt. C,
Indianapolis, Indiana 46254. Phone: 317-290-9446.
9511. Edmondson, John Robert. 2000. J.B. “Ben”
Edmondson, soybean pioneer in Hendricks County, Indiana
(Interview). SoyaScan Notes. April 9. [1 ref]
• Summary: John, who is the son of J.B. “Ben” Edmondson,
was born in 1914 (the same year his father started to grow
soybeans) and so is now age 86, but his memory is excellent.
He lives on his father’s farm near Clayton, the same farm
on which he was born. This farm, now several hundred
acres, straddles the Hendricks-Morgan county line, and his
father was born on the Morgan County part. His parents
had only two children; John was four years older than his
sister, Marian. His mother was Amanda Pearl Richardson;
everyone called her “Pearl.” She was born near Hazlewood
in Hendricks County, about 1½ miles north of J.B.’s farm.
John knew Taylor Fouts better than the other Fouts brothers.
“They were primarily seedsmen.”
Each August, just prior to harvest, J.B. Edmondson (who
graduated from a 4-year course at Purdue in 1911) and his
brother Ralph (who was not a college graduate) would have
a soybean meeting on one of their farms; this greatly helped
to develop interest in soybeans. They always had a variety
plot each year on one of the two farms. They would invite
local farmers plus Keller Beeson and M.O. (Merville Oleo)
Pence, extension agronomists and soybean specialists at
Purdue University, to speak about soybeans. Typically 35-50
men attended. The Edmondsons would serve lemonade (John
had to squeeze the lemons) and all the men would spend the
afternoon discussing soybean varieties, especially varieties
and cultural practices. These annual meetings began in about
1920, several years before the founding of the Mid-State Soy
Bean Association, and they continued after the Association
was founded.
Dunfield variety soybeans were grown mostly in
Hendricks and Morgan counties. In about 1925 John’s
dad, two of his four brothers, and some other men who
lived nearby organized the Mid-State Soy-Bean Growers’
Association, to promote yellow Dunfield soybeans and to
have them certified. Ralph Edmondson was one of J.B.’s
brothers who lived on the adjacent farm; he and J.B. were
the co-founders of the Mid-State Association. Clarence
Edmondson, J.B.’s elder brother, grew soybeans nearby and
was a member of Association, but was not very involved
with its activities. J. Frank Edmondson, a first cousin of J.B.
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Edmondson, was a Purdue graduate, farmed in this area,
and helped to develop the Association. Then he contracted
tuberculosis and decided to move to California. So he quit
farming, went to a local college, got a teacher’s certificate,
and moved to Merced, California, in 1930; he taught
vocational agriculture until he died.
Each year the Edmondsons went to the International
Live Stock and Grain Show in Chicago, Illinois; they had
a booth and promoted their certified Dunfields. There were
about as many farmers interested in soybeans for hay as for
grain. Soybeans were never a very good hay crop, because
they came in the fall when it was dusty and that was an
aggravation to animals. In those days they were always full
of weeds, stems, and other stuff. The Mid-State Association
promoted soybeans as a supplement to corn for hogs–
enabling hog farmers to grow their own feed and become
independent of feed mills–and of the need for cash. But then
the soft-pork problem arose because mostly full-fat soybeans
were used with the corn. That problem was solved by the use
of defatted soybean meal.
The American Soybean Association held part of their
ninth annual meeting on the Edmondson farm in about 1928.
“Prairie Farmer had little old biplane and they flew that
thing down here and landed on our field. That was really
something for the books!” John recalls that they baked
soybeans like Boston Baked Beans for about 3 days in a
Dutch oven, then served them to those attending. The local
women’s organization furnished the meal, and they made
everybody take a serving of those soybeans–which not
everybody liked.
Prairie Farmer absorbed the Farmer’s Guide of
Huntington, Indiana. J.B. was the associate editor of the
Farmer’s Guide for a year or two–1912 and 1913–after
he graduated from Purdue. He and John’s mother lived in
Huntington before they moved to the farm where John now
lives and started farming. They started by purchasing 10
acres adjacent to brother Ralph’s farm from an outsider (a
non-relative). They added 80 acres the next year, then 65
more acres 3-4 years after that.
J.B. carried on a very active correspondence. For
example, he was one of the 4-5 founders of the Indiana state
Farm Bureau in about 1919 or 1920. “He was also very
strong in the Presbyterian church, and he worked with its
general assembly.” Most Edmondsons were Presbyterians.
Politically, J.B. was a Democrat. And of course he wrote
in connection with soybeans. “His old typewriter would
be rattlin’ when I’d go to bed, and he made a carbon copy
of every letter he wrote, and kept everything neatly filed.
But after he retired from farming, he and his wife moved to
Danville, Indiana, and moved all his files into the basement
of an old house. He died in 1962 and his wife died in
1983. “Some twenty or more boxes of files in the basement
deteriorated (from water and mold/mildew) to the point that
we had to take it all to the dump. Everything smelled awful.

It was just a catastrophe.” Ralph Edmondson lived until
about 1960, but he was not the kind to keep records.
John does not know when or how the soybean was first
introduced to Indiana. When asked if he has ever heard of a
man named Parsons, he replies that he knew a man named
Adrian Parsons who lived in northern Hendricks County.
John also knew Adrian’s grandson, who was also named
Adrian. John recalls that Adrian Parsons was a friend of
his dad’s but he does not recall Adrian coming to annual
meetings on the Edmondson farms. Adrian did nothing to
promote soybeans as far as John can recall.
When John was a student at Purdue, an agronomy
professor named Fred Robbins (who had graduated from
Purdue in about 1912) did more experimentation on the food
qualities of soybeans than anyone else. He made soybean
milk, and roasted soybeans like peanuts. In the late 1920s
there was also a company in Chicago named Kato Nuts;
they bought several truckloads of soybeans from J.B. They
retailed them for 5 cents a bag in little cello bags. Another
company in Chicago made a soy-based malted milk powder
that, when mixed with milk, made a sort of chocolate milk.
“Since dad furnished them with soybeans, they furnished
us with samples.” Address: 10725 Hodge Rd., Clayton,
Hendricks Co., Indiana 46118-9171. Phone: 317-539-2349.
9512. Western Farm Press. 2000. Vegetable soybean may be
opportunity. 22(8):35. April 15.
• Summary: “Edamame, vegetable soybeans that are usually
boiled and eaten out of the pod like peanuts, are wildly
popular in Japan,...” Large amounts are imported to Japan.
Now varietal trials are underway in the U.S. where Mark
Gaskill, University of California Cooperative Extension
advisor to small-scale farmers in Santa Barbara and San
Luis Obispo counties is looking for the best local varieties.
Gaskill is looking for a preferred color of hair on the pods,
pods with a dark green color, and a high frequency of pods
containing two or three seeds. But once he has settle on these
horticultural characteristics, there are still agronomic issues
to consider. Gaskill believes he has just scratched the surface
of the research necessary to make commercial production of
edamame a possibility in California.
9513. Shurtleff, William; Aoyagi, Akiko. comps. 2000. Fouts
family of Indiana–Soybean pioneers: Bibliography and
genealogy, 1882 to 2000. Lafayette, California: Soyfoods
Center. 91 + 187 leaves. Subject/geographical index. Author/
company index. 28 cm. Part I was printed 18 Oct. 1999. Part
II was printed 24 April 2000. [163 ref]
• Summary: This book has two parts. Part I (91 pages) is
an extensively annotated bibliography of the Fouts family’s
pioneering work with soybeans, from 1882 to 1999; it
contains 163 records, plus a complete subject/geographical
index, and an author/company index.
“Part II (pages 92 to 187) is a genealogy of the Fouts
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family from about 1700 to 2000–eleven generations. The
long introduction, giving an overview of each generation,
is followed by three descendancy charts and many family
group records, plus an index.
“Between the 1880s and the mid-1920s, three groups
of people deserve most of the credit for transforming the
soybean in the United States from an exotic curiosity into
a commercial farm crop: farmers, workers at agricultural
colleges and their agricultural experiment stations, and
specialists at the U.S. Department of Agriculture.
“Among farmers, the Fouts family of Carroll and Cass
counties in Indiana were the leading pioneers. Taylor (the
youngest), Noah (the oldest), and Finis Fouts, three brothers,
worked together to demonstrate the commercial potential of
this new crop. But their father, Solomon, was the first in the
family to grow soybeans.
“The Fouts family did not introduce the soybean to the
United States: Samuel Bowen did that in 1765 at Savannah,
Georgia.
“Nor did they introduce soybeans to the Midwest:
Benjamin Franklin Edwards did that, and the soybeans he
obtained from shipwrecked Japanese in San Francisco were
first cultivated in Ohio in 1852.
“Nor did the Fouts family introduce soybeans to
Indiana–as some writers have incorrectly alleged: Soybeans
were being grown in Indiana by 1888 (by Adrian Parsons
of Hendricks Co.), and perhaps as early as 1856. In 1892
they were first grown at the Purdue Agricultural Experiment
Station (Lafayette, Tippecanoe Co., Indiana; see Plumb
1894).
“Rather, over a period of fifty years, the Fouts
family laid the foundations of America’s modern soybean
production industry. Today, soybeans are America’s second
largest farm crop, after corn. Here is a brief chronology
of their work:” Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 925-283-2991.
9514. Norris, Max. 2000. Brief history of AURI and AARC
(Interview). SoyaScan Notes. May 1. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: As far as Max knows, Minnesota was the
first state to conceive of a program such as AURI–which
stands for Agricultural Utilization Research Institute. The
program started in 1987 with new legislation and funding
from the Minnesota legislature. AURI’s goal is to produce
new products from agricultural crops. Ideally these products
will have added value and be environmentally friendly.
AURI works closely with the Minnesota state and federal
governments. One could say that the Northern Regional
Research Laboratory (NRRL) at Peoria, Illinois, which
started in the early 1940s, was the first U.S. program of
this type. But they didn’t work as closely with individual
entrepreneurs as AURI does.
In about 1992-93 AARC (Alternative Agricultural

Research and Commercialization Center, whose headquarters
is in Washington, DC), emerged as the federal counterpart
of AURI. While AARC was being established, they came
to Minnesota and look at the things that AURI was doing
right (and some things they were doing wrong), and tried to
pattern the federal agency on an improved version of AURI.
AURI now has a budget of about $5.5 million a year,
with roughly 30 employees. About 85% of this funding from
the state of Minnesota; the rest comes from either the other
federal agencies or from about twenty specific commodity
groups–such as the Minnesota Soybean Board–which helps
to fund specific soy-related projects at the level of several
hundred thousand dollars a year. One might call AURI a
“quasi-government organization” based on public-private
cooperation. AURI runs on innovation, creativity, and
entrepreneurial input and energy. It works, creates jobs, and
helps farmers. In Minnesota and other states in the upper
Midwest, there is a shortage of labor. Unemployment is very
low, and there are not enough people to fill all the available
jobs.
Note: AURI grew out of the Greater Minnesota
Corporation (GMC), which was established in the mid-1980s
by Minnesota’s governor Rudy Perpich. GMC lasted for
only about 3 years; AURI was its main descendant. Jerry
Schoenfeld, who was in the Minnesota State Legislature
at the time GMC was created, played a major role in the
establishment of AURI. Address: Senior Scientist and
Director of Intellectual Property, AURI, 1501 State St.,
Marshall, Minnesota 56258. Phone: 507-537-7440.
9515. Schmickle, Sharon. 2000. For father-son team, the
cost of growing specialty grain pays off. Star Tribune
(Minneapolis, Minnesota). May 1. Metro Ed.
• Summary: Jim and Dennis Deml, a father-and-son farming
team, grow specialty crops for consumers who don’t want
genetically modified food. It takes a great deal of work
and extra money to meet the exacting specifications of the
company with whom they have a contract–SunRich. “The
Demls started with a waxy corn that is prized for its starch–
used in baby foods, salad dressings and gravies. In the spring
they had to purge the mechanical planter of every kernel of
the seed corn used in other fields.”
According to the USDA, the overall cost of segregating
crops as they move from a country elevator such as
SunRich’s to an export facility is 22 cents per bushel for corn
and 54 cents a bushel for soybeans.
A large photo shows Jim Deml as he pours seeds of a
waxy corn from a multi-wall paper sack into his planter.
Address: Press staff writer.
9516. Bluebook Update (Bar Harbor, Maine). 2000.
Checkoff study finds acceptance for soyfoods in school
lunches. 7(2):2. April/June.
• Summary: Research conducted by the United Soybean
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Board shows there are many new soy products on the market,
and new recipes using soy that school kids accept and enjoy.
The recommendations to increase the amount of soy allowed
in school lunches have been adopted by USDA.
9517. Stevens, Leslie E. 2000. Students promoting edible
soybeans: Edamame variety designed to be eaten as seeds.
Agweek (Grand Forks, North Dakota). June 12.
• Summary: At Cal Poly in San Luis Obispo, California, a
group of students are hoping to make edamame a household
staple. The students started growing 50 varieties of edamame
three years ago, in 1998, in conjunction with field trials
conducted by the Univ. of California Cooperative Extension,
according to Wyatt Brown, edamame student project advisor
and professor of vegetable sciences. Then next year they
grew only the best ten varieties. Mark Gaskell, farm advisor
for the U.C. Cooperative Extension, proposed the edamame
project to Brown. John DeCarli, a crop sciences senior did a
post-harvest analysis of the 1998 crop. He likes edamame a
lot–like eating peanuts. And they are good for you. Address:
From The Tribune (San Luis Obispo, California).
9518. Uhland, Vicky. 2000. New organic rules flawed, OTA
says. Natural Business (Colorado) No. 49. June. p. 1, 10.
• Summary: According to Steve Demos, CEO of White
Wave, the new organic standards do not include calcium
sulfate, a naturally occurring coagulant used to make tofu.
Many tofu makers also use synthetic defoamers, which are
among the many synthetics excluded. Demos says these
synthetics are accepted in the European organic standards,
and hopes that USDA will follow suit.
9519. Agri-View (Madison, Wisconsin). 2000. New USDA
study shows plant sterols lower cholesterol. July 20.
• Summary: Joseph T. Judd, of USDA Agricultural Research
Service (Beltsville, Maryland) recently presented research
at the Experimental Biology 2000 meeting in San Diego,
California, showing that plant extracts containing sterols can
increase the cholesterol-lowering benefits of a low-fat diet.
9520. Supro Vision (Protein Technologies International, St.
Louis, Missouri). 2000. BOTH initiative: Looking to bring
health benefits of soy to nation’s meat coolers. Spring. p. 4.
• Summary: “BOTH” stands for the “Benefits of Taste and
Health.” PTI wants to create “a new food and meat category
based on combining the great taste of familiar foods with
enough soy protein to provide health benefits.”
“Meat products are regulated by the U.S. Department
of Agriculture, which currently does not have a process
for approval of a health claim. In an April 1998 Federal
Register, the Agency indicated they will consider
paralleling guidelines established by the U.S. Food and
Drug Administration for health claims as the meat industry
expresses a desire to include health claims as part of their

business strategies.
“Preliminary discussions with representatives of several
meat industry organizations indicate a significant interest in
the possibility of a new category of healthy, blended meat
products, which could drive growth.”
9521. Wolf, Walter. 2000. Soy-related documents–Business
records (Archival collection). Peoria, Illinois.
• Summary: In July 2000 Dr. Walter Wolf, as he was
preparing to retire from the Northern Center for Agricultural
Utilization Research in Peoria, Illinois, sent to Soyfoods
Center many file folders of soy-related documents that he
had collected between about 1968 and the present. Most
are in the field of soy protein, and none are confidential /
proprietary. Each one is neatly dated, and the documents are
in reverse chronological order in each manila file folder.
Dr. Wolf earned his PhD degree at the University of
Minnesota, where he studied soy proteins. He began work
at NCAUR in 1956; at that time it was named the Northern
Regional Research Center. He worked as a chemist in the
Meal Products Research Group. He did mostly pure research,
rather than applied. At the time there was little interest in
food uses of soy protein. One of his main contributions was
collecting and publishing statistics on the annual production
and price of soy flour, soy protein isolates, soy protein
concentrates, and textured soy protein products.
The following files (listed alphabetically) were received
by Soyfoods Center. Unless otherwise stated, only one file on
each company or subject was received. A thin file contains
less than about 20 sheets of paper; a thick one contains more
than 20 sheets: ADM (Archer Daniels Midland Co.; 2 thick
files 1970-2000). Anderson Clayton (thin, 1971-81). Cargill
(thin, 1970-2000). Central Soya (4 thick files, 1959-1999).
Dawson Mills (thick, 1974-1983). Edible Soy Products, Inc.
(Hudson, Iowa; Maker of Pronuts; thin, 1971-78). EMI Corp.
(Des Plaines, Illinois, thin, 1971-74). Erie Casein Co. (thin,
1966-73). Fuji Oil Co. Ltd. and Fuji Purina Protein Ltd. (of
Japan, thick, 1972-1993). Farmland Industries and Far-MarCo (thin, 1970-1993). Food Ingredients–Dale Johnson (thick,
1964-1998). Garrison Products (extrusion, thin, 1977-78).
General Foods (thin, 1974-1981). General Mills (thick,
1965-1976). Gerber Products (thin, 1969). Grain Processing
Corp. (1968-1976). Griffith Laboratories (thick, 1968-1986).
Gunther Products (purchased by A.E. Staley, thick, 19631975). Honeymead Products (Mankato, Minnesota, thin,
1978-1986). Industrial Grain Products (Montreal, Canada,
thin, 1973-1975). Kikkoman (thick, 1972-1997). Kraft, Inc.
(1965-1984). Lauhoff Grain (1 thin, 1973-86). Loma Linda
Foods (thin, 1969-1986). Miles Laboratories (thick, 197083). Nabisco (1974-81). Meals for Millions Foundation
(1 thin file, 1976). Protein Advisory Group of the United
Nations, PAG Guidelines (thin, 1969-1978). Quaker Oats
(thin, 1970-97). Joe Rakosky, consultant (1979-83). Ralston
Purina Co. (4 files, very thick, 1962-1999). Soy protein
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products (2 files, thick, 1970-1986). Soy protein production
statistics and estimates (two thick files, 1970-1996). Staley
(A.E., 1 thick, 1969-1986). Swift & Co. (thin, 1961-1971).
Takeda Chemical Industries (thin, 1970-1984). Textured soy
proteins (1 thin, 1969-71). Tofu equipment (thin, 1970s).
Tokuji Watanabe tofu studies at Peoria, Illinois (thick, 196061). United Nations Industrial Development Organization
(UNIDO, thick, proceedings of Nov. 1969 meeting at Peoria,
Illinois), Unilever (thin, 1974-79). Wenger Manufacturing
Co. (thin, 1975-76). Worthington Foods (thick, 1965-1998).
Address: NCAUR, Peoria, Illinois.
9522. Skiff, James. 2000. Seminars on identity preserved
(IP) soybeans and non-GE soybeans organized by the
American Soybean Association in Tokyo, Japan (Interview).
SoyaScan Notes. Aug. 25. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: A Japanese law requiring selective labeling of
genetically engineered (GE) soybean ingredients was passed
in Oct. 1999 but does not take effect until 1 April 2001.
Jim Echle, head of the ASA office in Tokyo, is extremely
receptive to the needs of his Japanese customers, such as tofu
makers.
The first conference on this subject was held in April
1999 in Tokyo; it was Jim Echle’s idea. In about Jan.
1999 Echle visited Jim Skiff’s non-GE soybean facility
in Mattoon, Illinois. He told Skiff that he was thinking
about having a seminar on Identity Preserved and non-GE
soybeans in Tokyo and asked Skiff if he would be willing
to participate; Skiff said he would like to. He did not yet
have a date or place, but he had the idea before he visited
with Skiff, because he had been approached in Japan by
trade associations and manufacturers who were interested
in obtaining non-GE soybeans. Skiff then suggested that
Echle talk with Dr. Dennis Thompson of the Illinois Crop
Improvement Association, who Jim relied on to test for
and verify non-GE soybeans. Skiff took Echle to meet
Thompson. Echle subsequently scheduled Thompson to be
the keynote speaker at the seminar in Tokyo. It was held in
April 1999 in the afternoon in a university auditorium near
the ASA offices. Several Japanese also spoke. An interpreter
was present. The ASA went out of its way to make the
subject of the seminar Identity Preserved (IP) soybeans and
seed certification rather than non-GE soybeans, since ASA
has pushed so hard to try to make GE soybeans acceptable.
In fact, Echle told Skiff not to mention non-GE soybeans and
not to have any signs that mentioned them. About 150-200
people attended the seminar, which lasted approximately 4
hours.
After the seminar, the attendees went to a larger meeting
room down one story in the same building where there
was a two-hour informal expo and social hour with snacks.
About 7-8 American companies, such as Jim’s, had tables or
booths. Most were selling specific IP soybean varieties. Only

Skiff was focused on non-GE soybeans. Peter Shortridge
from Northland Organic had a both next to Skiff’s. Sandra,
the USDA Officer in Tokyo, gave a little introductory
talk, followed by the president of the Japanese Tofu
Association. Because of his position with the ASA, Echle
had to downplay non-GE soybeans but he also knew genetic
engineering was a big issue in Japan. Skiff feels that he has
developed a good relationship with Jim Echle.
The second such seminar was held in early June of this
year (2000) in Tokyo. Dan Burke of Pacific Grain and Soy
was the keynote speaker. Jim was unable to attend because
he had to be at a show in Europe; he is not aware of a third
seminar. Jim thinks that the Tokyo office of ASA has been
the most responsive of all ASA offices worldwide to the
needs of its customers for non-GE soybeans. In Europe, ASA
has lost many customers. The last ASA director in ASA’s
Brussels office lasted less than a year.
ASA has done a great disservice to soybean growers
by presenting a one-sided and slanted view, and by not
keeping them informed of anti-GE sentiments and legislation
worldwide. With better information, more American farmers
would have started growing IP or non-GE soybeans–and
probably profited thereby. The Ontario Soybean Growers in
Canada have done a much better job of following a two-track
policy. ASA still argues that there are only a few nuts like
Greenpeace who oppose GE soybeans for no good reason,
and that all rational people believe genetic engineering is
a boon to soybean farmers and the inevitable wave of the
future. But how about the Japanese and their law requiring
labeling of GE ingredients? ASA should have followed
a two-track, customer oriented policy. You want non-GE
soybeans? Buy ‘em from us. You don’t care if the soybeans
are genetically engineered? Buy ‘em from us. Address: US
Soy, 2808 Thomason Dr., Mattoon, Illinois 61938. Phone:
217-235-1020.
9523. SoyaScan Notes. 2000. Vacuum packaging tofu:
Potential problems (Overview). Aug. 29-31. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: Quite a few brands of tofu and tofu products
are currently vacuum packed in the USA. For example,
Wildwood Natural Foods, Inc. in California makes about
43,000 lb/week of tofu products, of which about 20,000 lb/
week (47%) are vacuum packed, including its plain tofu,
smoked tofu, baked tofu, tofu burgers, and tofu cutlets.
White Wave, Inc., in Boulder, Colorado, makes more than
120,000 lb/week of tofu and other soy products, of which
approximately 40% are vacuum packaged. Lightlife Foods,
Inc. in Massachusetts, makes over 150,000 lb/week of
soy products, 100% of which are vacuum packed. There
are many more regional and local producers in the USA.
In Europe, even more tofu and tofu products are vacuum
packed.
One U.S. tofu manufacturer has been asked by his
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state health department to discontinue production and sale
of vacuum packed tofu until he can prove that it is safe.
This state has seven rules for “reduced-oxygen packaging”
(including vacuum packaging) of foods. Rule 2 is the most
difficult for regular tofu to pass: “Potentially hazardous and
perishable foods shall not be packaged in a reduced-oxygen
atmosphere unless it possesses one or more of the following
characteristics:
(a) A water activity (Aw) below 0.91. (b) An acidity
of less than 4.6 pH. (c) High levels of competing, nonpathogenic microorganisms that prohibit the growth of
pathogenic organisms, such as in raw beef, raw poultry,
hard and semi-soft cheese... (e) Kept frozen at 0 degrees
Fahrenheit (-18 degrees Celsius) or colder. (f) Another
method of preservation approved by and on file with the
department.”
Rule 4 states that the “recommended last date of
sale” (the “sell-by” date) “shall not exceed 14 days from
processing...”
Rule 7 says that foods such as vacuum-packed tofu
“shall be kept refrigerated at 40 degrees Fahrenheit or
below.”
At the annual Soyfoods Association Conference held
7-11 July 1982 at the University of Washington in Seattle,
Dr. York (of the University of California at Davis) and Dr.
Clifford W. Hesseltine (a world-famous microbiologist
at the USDA Northern Regional Research Lab, Peoria,
Illinois) gave a class on tofu packaging. According to
William Shurtleff’s notes, vacuum packaging of tofu
was discussed at length and many questions were asked
by participants. These notes state: “The growth of gramnegative oxidative bacteria is greatly slowed by vacuum
packaging, but lactic acid bacteria grow faster; they are
the main spoilage organisms for tofu. For tofu, a vacuum
package is not really a vacuum package; it is just a negative
pressure environment. Facultative anaerobes can grow in this
environment. Botulism bacteria have great heat resistance,
but they are poor competitors. They only grow well when
no lactic acid producers are present. There is no need to
worry about botulism in vacuum packed tofu unless you try
to pasteurize the tofu after it is vacuum packed; that can kill
the competing bacteria. Tofu has an average pH of about 6.2
(neutral) and water activity of about 0.95 (high). The foods
that are potentially the most hazardous are those that are rich
in protein and have a high natural water activity. In the long
history of tofu, East and West, there are no known reports
problems from or outbreaks of botulism. Water packed tofu
that has been pasteurized is potentially more dangerous than
vacuum packed tofu; the manufacturer should probably add a
little lactic acid inoculation.
The book Food Microbiology, by W.C. Frazier and D.C.
Westhoff (1978) states: “Botulism is a disease caused by
the ingestion of food containing the neurotoxin produced
by Clostridium botulinium. Between 1899 and 1972 there

were 672 recorded outbreaks in the United States, involving
1,731 cases and 963 deaths.” None of these was from tofu.
The organism, a rod-shaped soil bacterium, is saprophytic,
spore-forming, gas-forming, and anaerobic. Seven types
are distinguished on the basis of the serological specificity
of their toxins. Note that an anaerobic bacterium lives in an
oxygen-free environment. Vacuum-packed tofu is not such
an environment.
9524. Ernst, Mathew. 2000. Profiles in agricultural
entrepreneurship: Iowa Soy Specialties, LLC, Vinton, Iowa.
Lexington, Kentucky: University of Kentucky, Cooperative
Extension Service. 12 p. Agricultural Economics-Extension
Series No. AEC-2001-01. [13 ref]
• Summary: Contents: Introduction. The idea: Gathering
information. Financing: Business formation. Process
development: A different process. Market development:
A new product and a new company, first customers,
educating the brokers. Regulations: Non-GMO, certified
Kosher. Managing growth: Forming partnerships and new
companies, Hy-Vee alliance, sales and service expertise,
research and development (Flour / TSP, soy oil). Conclusion.
Acknowledgments.
“More than five years of efforts seeking to add value to
the agricultural production in Benton County, Iowa, resulted
in the formation of Iowa Soy Specialties, LLC, in 1997.
Today, Iowa Soy is housed in three buildings with over
18,000 square feet under roof on the north side of Vinton,
Iowa. The company is actively expanding its soy product line
around the globe, enjoying the burgeoning market for soy
food products.
“Three Benton County farmers are the principal
investors and serve as the company’s officers: Dave Van
Steenhuyse (President), Homer Showman (Vice President),
and Marlyn Jorgensen (Vice President).” “They wanted
people to ‘realize the health benefits of soy without having
to eat tofu,’ and their original goal was to make and sell soy
flour as a baking ingredient and provide soy oil for use by
large companies. They would use a mechanical process to
extrude the oil from the soybeans.” “Iowa Soy’s initial stock
offering was bought by 33 local investors.”
“Iowa Soy became a half partner is Specialty Proteins,
LLC, a company which manufactures the line of textured
soy proteins sold by Iowa Soy. The other partner in Specialty
Proteins, LLC, is the company which makes the equipment
used in producing textured soy protein. Production is
presently well underway. To enter the soy milk market, Iowa
Soy aligned itself with a Minnesota company and soy milk
producer [SunRich]. Production there has not yet begun due
to a buyout and restructuring of the Minnesota company.
Most recently [spring 2000], Iowa Soy has formed an
alliance with WholeSoy Foods,” an LLC headquartered in
Des Moines; it will market the new soyfood products under
the Heartland Fields brand name.
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Sidebars: (1) Iowa Soy Specialties products. (2) Industry
focus: The soy foods explosion. (3) Industry focus: Natural
and health food markets. (4) Program focus: REVAMP
(Rural Economic Value-Added Mentoring Program)
and VAAPFAP (Value Added Agricultural Products and
Processes Financial Assistance Program). Both trace their
existence back to 1991, the year that the Office of Renewable
Fuels and Co-Products (ORFAC) was established by the
Iowa Department of Agriculture and Land Stewardship.
(5) Program focus: REVAMP. Directed by Pat Paustian.
(6) Program focus: VAAPFAP. Directed by Joe Jones. (7)
Process focus: Dry extrusion. (8) New organic product
introduction. (9) The organic audit process. (10). Non-GMO
food claims. (11) “Spin-ff” companies from Iowa Soy:
Specialty Proteins, LLC (formed in 1999 in partnership
with company [Triple “F” / Insta-Pro] that manufactures
equipment used to make textured soy protein. Startup
operating budget: $900,000). WholeSoy Foods (Formed in
the spring of 2000 to market new soy foods under the brand
name “Heartland Fields.” Startup operating budget: $3.9
million). (11) Chronology of Iowa Soy Specialties growth
(1991 to Summer 2000; 10 entries).
Note: As of 2006, Specialty Proteins appears (by a
Web search) to be located at 1601 West D St., Vinton, Iowa.
Phone: (319) 472-4555. However the Nutriant R&D Center
is actually located there. Address: Extension Associate,
Cooperative Extension Service, College of Agriculture, Univ.
of Kentucky, Lexington, KY 40546.
9525. KQED (Public Television). 2000. Digital West–
Genetically modified foods. Television broadcast. Friday,
Sept. 9. Channel 9 (California). 9:00-10:00 p.m.
• Summary: This program, hosted by Rebecca Roberts, has
several segments. First there was a backgrounder on GM
foods. The first one was the Flavr Savr tomato developed in
1994 at the University of California at Davis [by Calgene;
it flopped commercially]. Today an estimated 1/3 of U.S.
corn and ½ of U.S. soybeans are genetically engineered.
Second, she interviews Dan Glickman, U.S. Secretary of
Agriculture. He points out that labeling of all foods is an
FDA issue because it is involved with food safety. Glickman
has encouraged companies to label GM foods. USDA has
also decided, after extensive public feedback, that GM
foods cannot be labeled “organic.” There are scientists on
both sides of this issue, and consumers have many reasons
for making the food choices they make. But before we can
have a government GM foods labeling program we need
two things: (1) Good measurement techniques, and (2)
Definitions of thresholds. The government is responsible for
food safety. But there are also important issues of choice and
labeling. Third, there is an online question, which viewers
are invited to answer on the Web: “Should manufacturers be
required to label GM foods.”
Fourth, she interviews a farmer in California who says

that he needs GM crops to save money, but agrees that the
government has not yet convinced the public that they are
safe. Biotech companies need to develop traits in plants
that consumers want–such as high vitamin C or high beta
carotene.
Finally, she interviews three people on the problems of
regulating genetically modified foods, including Stephen
Druker (founder and executive director of the Alliance for
Bio-Integrity, Fairfield, Iowa) and two scientists: Henry
Miller, a former FDA scientist now with the Hoover
Institution, and Roger Wise, former dean of agriculture and
life sciences at the Univ. of Wisconsin, and now a biotech
investor. Druker says that we know, “from hundreds of
well-credentialed scientists who do not depend financially
on the biotech industry” that genetic engineering is very
different from traditional breeding and the foods it creates
pose different risks to humans and the environment. The
predominant opinion of scientists in the FDA, as expressed
in records which his organization received through suing the
FDA, is that these foods therefore should be carefully tested.
The law requires that each of these foods be tested, but in
fact, none of them have been tested. Therefore they should
not be on the market. The law is not being enforced.
Druker invites the audience to look at his website www.
biointegrity.org to view copies of ten key FDA documents.
In the first document, Dr. Linda Kahl, a compliance officer
for the FDA, wrote a scathing memo (Jan. 1992) saying that
the processes of traditional breeding and genetic engineering
are different, and according to the technical experts in the
agency, they lead to different risks.
Note: The 24 documents on the website are grouped
into four types: (1) FDA scientists discuss various safety
concerns (10 documents). (2) Specific objections to the
use of antibiotic-resistant marker genes (3 documents). (3)
Safety questions raised by tests of the Flavr Savr tomato–the
most thoroughly tested bioengineered food (4 documents).
(4) Additional evidence of improprieties in the formation of
FDA policy on bioengineered foods (7 documents).
9526. Soyatech, Inc. 2000. Soya & Oilseed Bluebook 2001:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 424 p. Sept. Comprehensive index.
Internet address index. Brand name index. Advertiser index.
28 cm.
• Summary: On the cover is a color photo of a group of
soybean leaves superimposed on a purple and blue integrated
circuit. Across the bottom: “The ultimate industry resource:
In print and online. www.soyatech.com.” On the inside
front cover is a color ad from Tetra Pak, showing soymilk,
its processing and packaging. On the first page is a full
page color ad from Northland Organic, “Leading the way
naturally.” On the rear cover is a color ad from ADM titled
“When it comes to soy protein, we bring more to the table.”
A large color photo shows many of ADM’s soy protein
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products made into edible foods, each labeled. Also displays
the logo for “NutriSoy: Natural soy protein. The heart of a
healthy diet.”
The Foreword states that Soyatech has a newly designed
website (soyatech.com) which “includes the entire Soya
& Oilseed Bluebook as part of its many new features.” To
gain access, paid subscribers must first register. Address: 7
Pleasant St., P.O. Box 84, Bar Harbor, Maine 04609. Phone:
207.288.4969.
9527. Hymowitz, Ted. 2000. One mistake that William
Morse made with soybeans. William Morse’s field notebooks
(Interview). SoyaScan Notes. Oct. 11. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: During his early years, William Morse worked
at USDA’s Arlington Farm, Virginia, which is now beneath
the parking lot of the Pentagon. Morse hurt the development
of the soybean in the sense that when early soybean varieties
or collections of varieties were tested, if they didn’t perform
well, they were thrown out–discarded. We now realize that
they may have contained valuable traits unrecognized and
unrecognizable at the time.
A secretary at USDA was going to discard the 4050 field notebooks that Morse and Piper used to record
information about soybeans and other forage crops. They
go back to about 1912. Ted saved them and donated them to
the University of Illinois archives. Address: Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
9528. Brandt, Laura A. 2000. Novel ingredients for lowfat
foods. Prepared Foods. Oct. p. 49+.
• Summary: George E. Inglett, a chemist at the USDAARS [Agricultural Research Service] National Center for
Agricultural Research (Peoria, Illinois) has developed several
grain-based fat replacers, including his latest Soytrim–a
hydrocolloid blend of soybean flour and oat bran prepared by
thermomechanical processing. “Soytrim can reduce saturated
fat, increase soluble fiber and provide soy protein and betaglucan in foods.
Fat replacers are expected to grow at a rate of 20% to
$665 million in the year 2002. Address: Contributing editor.
9529. Ha, B.K.; Lee, H.S.; Lee, S.H. 2000. Molecular
mapping of resistance gene to bacterial pustule in soybean.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
110-111. [3 ref]
• Summary: “The objective of this study was to map the
Rxp gene using simple sequence repeat (SSR) markers.
The parents and 75 F8 lines from the cross of `Suwon 157’
(susceptible) x `Danbaekkong’ (resistant) were scored for
bacterial pustule reaction in the greenhouse after inoculation

with an isolate of X. campestris pv. glycines (8ra). Major
QTL mapped to LG D2 of the USDA soybean map. The gene
was closely linked to SSR markers, Satt372 and Satt458,
in LG D2.” Address: Div. of Plant Science, Seoul National
Univ., Suwon 441-744, Korea.
9530. Inglett, G.E.; Maneepun, S.; Boonpunt, T. 2000.
Novel soybean functional constituents in multi-nutraceutical
contributing compositions for increasing health benefits of
functional foods. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 179-182. [7 ref]
• Summary: Soytrim-1 is a co-processed oat bran
hydrocolloid (Nutrim 10) with soy flour (1:1 ratio) that was
tested as a substitute for coconut milk at various percentage
substitution levels. Address: 1. Biopolymer Research Unit,
National Center for Agricultural Utilization Research, ARS,
USDA, Peoria, Illinois 61604; 2-3. Inst. of Food Research
and Product Development, Kasetsart Univ., Bangkok 10903,
Thailand.
9531. Johnsen, Peter B. 2000. Soybeans in the new
millennium: The influence of technology and international
trade. In: Kyoko Saio, ed. 2000. Proceedings–Third
International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 7-10.
Address: USDA–ARS, National Center for Agricultural
Utilization Research, 1815 N. University St., Peoria, Illinois
61604.
9532. Miles, Carol A.; Flores, Tamera K. 2000. Sweet,
nutty edamame: Vegetable soybeans hit the spot in a healthconscious marketplace. American Vegetable Grower (AVG).
Oct. p. 24A-24B.
• Summary: Contents: Introduction. Selecting a variety:
Photoperiod sensitivity, cost of seed, seed and pod
characteristics. Soil and nutrition. Planting. Pests. Harvest.
Marketing. Web site. Seed sources: Johnny’s Selected Seeds
(Albion, Maine). Lockhart Seed (Stockton, California).
Nichols Garden Nursery (Albany, Oregon). Osborn
International Seed Co. (Mount Vernon, Washington).
Territorial Seed Company (Cottage Grove, Oregon). Sakata
Seed America, Inc. (Morgan Hill, California). American
Takii, Inc. (Salinas, California). Pachamama Organic Farm
(Longmont, Colorado). Address: 1. PhD, Agricultural
Systems Extension specialist; 2. Technical asst. Both:
Washington State Univ. Cooperative Extension, Chehalis,
Washington. Phone: 360-740-1295.
9533. Miles, Carol A. 2000. Update on work with green
vegetable soybeans (Interview). SoyaScan Notes. Nov. 21.
Conducted by William Shurtleff of Soyfoods Center. [2 ref]
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• Summary: Carol has developed a detailed website on
edamamé: http://agsyst.wsu. edu/edamhome.htm. She
has also developed several edamamé marketing tools for
small farmers in the Pacific Northwest, including a tri-fold
brochure (titled “Edamamé: A delicious fresh soybean...”,
published in June 1999) and some recipe cards. All are on
her website and can be easily printed. Carol emphasizes that
there must be a lot of consumer education in order to market
this crop. She started her grower trials in 1995. By 1997
they were ready to do on-farm testing for marketability. She
is part of a tri-state collaborative project with Washington,
Oregon, and Idaho.
Carol has published several articles on edamamé in
recent years, including an extension publication, one in
Organic Gardening (Jan. 2000), and one in the Vegetable
Grower. One article she wrote appeared in National
Gardening magazine–without mentioning that she was the
author. She has also done presentations at national meetings
of the American Society of Horticultural Science (ASHS),
and the Global Soy Forum (1999).
Carol prefers the word “immature” to “mature” when
referring to the maturity of edamamé–but she rarely uses
either word. Edamamé are not yet dry when harvested at the
R6 stage. As they dry, the biochemical composition changes
as the sugars change into carbohydrates. She often discuss
the size of the bean at harvest.
As for boiling time, she and her group recommend 3-5
minutes to get the best texture; longer than that, she believes,
creates edamamé that are too soft.
On Carol’s website are photos of the FMC Green Bean
Harvester used with edamamé in Taiwan. FMC [Food
Machinery Co. in the Midwest] sent a crew to Taiwan to
make small adjustments to the machines in order to optimize
them for harvesting edamamé. For machine harvesting
in Oregon this year, Carol has tested a Pixall one-row
green bean harvester. Plant structure has a large effect on
mechanical harvesting. The Oregon farmers that Carol works
with are much more interested in large-scale production and
processing, whereas those in western Washington are more
interested in small scale direct marketing.
Edamamé are increasingly grown in the Pacific
Northwest. There are two levels of production. Cascadian
Farms (now named Small Planet Foods, and owned by
General Mills) in eastern Washington state is growing and
marketing processed organic edamamé. On the west side
of the state, Carol now works with about six farmers who
grow edamamé and take it to one of four farmers’ markets.
Edamamé were first sold (by two growers) at the Pike Place
market in the summer of 1999. One sold them on the stems,
unpackaged. The other sold cooked edamamé on the stems–a
world’s first. This year, two farmers sold their edamamé
in the Friday Harbor market in the San Juan Islands
between Washington state and Canada. One sold whole
plants (uncooked), the other sold picked pods (cooked, and

uncooked).
In California, Wyatt Brown and Mark Gaskins are doing
research on edamamé in San Luis Obispo. Address: PhD,
Washington State Univ., Research and Extension Unit, 1919
N.E. 78th St., Vancouver, Washington 98665. Phone: 360576-6030.
9534. ASA Today (St. Louis, Missouri). 2000. Biotechnology
in the Middle East: ASA’s 5th Annual Middle East Regional
Soybean Conference in Tel Aviv. 7(1):4-page insert after p. 4.
Oct/Nov.
• Summary: Contents: Introduction. Acceptance of biotech
crops raising concerns. A difficult situation. Israel’s position.
Chicken feed. Conference program and presentations. The
bottom line.
“The Middle East region includes Israel, the largest
buyer of U.S. soybeans in the Middle East, and Turkey,
the largest buyer of soy products [oil, meal, etc.] in the
region, plus the countries of Egypt, Saudi Arabia, Syria,
Lebanon and Jordan. Together these seven countries last year
purchased more than 1.6 million metric tons of U.S. soybean
products, the equivalent of 68 million bushels of soybeans.”
“ASA’s [American Soybean Association’s] activities
to expand U.S. soybean exports are funded by producer
checkoff dollars and cost share funding from USDA’s
Foreign Agricultural Service.” The hot topic this year was
acceptance of biotech [genetically engineered or GE] crops.
Closely related was tolerance levels and the high cost of zero
tolerance.
Dr. Michael Shemer, Senior Vice President of Tivall
Foods, gave a presentation titled “Value added soy-food
products and effects of bio-tech crops.” He said: “’The
situation that we face is very, very difficult.’” Tivall, based
in Israel, is the largest producer of value-added soy based
meat alternatives for Europe. 60-70% of Tivall’s business is
for export. Shemer said that European customers are telling
Tivall that 1% tolerance of genetically engineered ingredients
is not acceptable, and if Tivall wants to do business, their
products must contain less than 0.1% GE ingredients. “’Just
last week we lost a huge [piece of] business in Germany
because they found one percent GMO [GE] in our product
that is already there,’ Shemer said.
“Tivall, a partner of Nestle’s, is a company that has
revolutionized the field” of value-added soy based meat
alternatives “such as sausages, nuggets, and ready meals. A
new fibrous vegetable protein (FVP) technology was making
possible soy based products that mimicked the muscle
texture found in animal tissue.”
“Israel may soon implement a labeling policy modeled
after that in the European Union (EU)” (that food products
containing GE ingredients must be labeled).
“While food products are the primary area of concern,
the feed industry is also coming under fire. Some customers
in Europe are asking their poultry suppliers to certify that
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only non-biotech [GE] ingredients were fed.” The Deputy
General Manager of Olivex, Ltd., a soybean crusher in Tel
Aviv, says that he receives such requests “day after day.”
9535. Holin, Fae. comp. 2000. Government help hits all-time
high. Soybean Digest. Nov. p. 12.
• Summary: “A record $28 billion in direct assistance to U.S.
farmers and ranchers–that’s about half of farm income–was
distributed by USDA in the fiscal year that ended Sept. 30.”
Secretary of Agriculture Dan Glickman is sure that, in many
cases during this difficult year, USDA assistance has meant
the difference between small family farmers surviving or
going out of business.
9536. SoyaScan Notes. 2000. Chronology of major soyrelated events and trends during 2000 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 8–The Kerry Group (of Wisconsin and
Iowa) purchases Solnuts, a pioneer manufacturer of dryroasted soynuts, in Hudson, Iowa.
Jan.–Kraft Foods Inc. (Illinois) purchases Boca Burger
Inc., America’s third largest maker of veggie burgers, after
Worthington Foods and Gardenburger.
March 6–The Hain Food Group announces that it will
acquire the Celestial Seasonings tea company to become the
largest natural foods company in the USA.
March 9–The USDA formally approves a rule change
allowing soy protein products to completely replace meat
products in the Federal School Lunch Program.
March 31–Monsanto, the world’s leading agricultural
biotech company, merges with Pharmacia & Upjohn (a large
pharmaceutical company), and the new company is renamed
Pharmacia Corporation.
April–An article by Lon White on tofu and brain aging
is published in J. of the American College of Nutrition.
June 9–20/20 (ABC) television program, titled “Soy–
The untold story,” airs on Friday at 10:00 p.m. discusses
many of the shortcomings of soyfoods, but in a very fair
way.
June 13–Martha Stewart, on her popular nationwide TV
program Living, has a very positive segment on edamamé.
July 14–Lightlife Foods Inc. (of Turners Falls,
Massachusetts) is purchased by ConAgra, Inc., a $25 billion
food company based in Omaha, Nebraska–for an undisclosed
amount. Lightlife’s plant, employees, and management team
will stay in place. Lightlife is a leading maker of vegetarian
meat alternatives, with 150 employees and about $25 million
in annual sales.
July–At a joint meeting of ASA and USB, the
International Soy Protein Program (ISPP) was born as
ASA and the Illinois Soybean Program Operating Board
(ISPOB) formalized their joint commitment to “Increase
the international consumption of soy protein by humans in
new markets–developing countries–and thereby create new

opportunities for disappearance of soybeans and provide
higher economic returns to U.S. soybean producers.” ISPOB
and its Executive Director Lyle Roberts were instrumental in
conceiving the program and raising its initial funding. This
program was later renamed WISHH.
Sept.–Monsanto’s patent on glyphosate expires.
Glyphosate is the active ingredient in Roundup, the world’s
best-selling herbicide.
Dec.–Sanitarium Foods of Australia acquires the 47% of
SoyaWorld owned by Sunrise Soya Foods (Vancouver, BC,
Canada).
Trends: 1. This year, the momentum created by the FDA
health claim in Oct. 1999 has propelled the soyfoods industry
to new heights. Existing companies are growing rapidly, and
many new companies (including some of America’s biggest
food companies) are entering the market with new products.
2. This year, for the first time, soymilk has become a
mainstream American beverage. As of May, White Wave
Silk soymilk is sold in 24,000 supermarkets nationwide.
Edamamé (green vegetable soybeans) have gone mainstream
in California, and are rapidly becoming popular on both
coasts of the USA.
3. In the United States and Europe, the tide seems to be
flowing increasingly against genetic engineering of foods
and food plants. More and more companies in the natural
foods industry are labeling their products as “non-GMO”
or “GMO-free” or “No GMOs.” Monsanto has stopped its
efforts to develop genetically engineered soybeans for food
use and focused its attention instead on livestock feeds. It
now seems likely the genetic engineering of plants has a
future, but not in the area of foods–at least in developed
countries.
4. Interest in “food-grade soybeans” continues to grow
in the USA and has increased substantially this year. Canada
began focusing on identity-preserved food-grade soybeans
10-15 years before the USA. U.S. interest began to grow in
about 1995 with the introduction of genetically engineered
soybeans and with the accelerating interest in food uses of
soybeans.
5. While pro-soy articles (mostly about health benefits)
continue to increase, so do anti-soy articles and Internet sites.
The loudest anti-soy voices are those of Sally Fallon and
Mary Enig of the USA (they believe traditional fermented
soyfoods–such as miso, shoyu, natto, and tempeh–are
good, traditional non-fermented soyfoods–such as tofu,
soymilk, and edamamé–are not very good, and modern soy
protein products–such as soy protein isolates, concentrates,
and textured soy flour–are the worst of all, being highly
processed with chemicals such as hexane solvent). Also:
Richard and Valerie James of New Zealand, and Lon White
of Hawaii. Some of the concerns they raise are legitimate and
deserve further research, but the majority (we believe) are
not. Nevertheless, many of the health claims made for soy
in popular articles are exaggerated or somewhat sensational,
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and not firmly supported by scientific evidence.
6. As we are about to enter a new century and a new
millennium on 1 Jan. 2001, soyfoods appear to have a bright
future, worldwide. This past year has seen more activity and
interest in, and media coverage of, soyfoods than at any time
in the history of the United States.
9537. Indiana Soybean Board. 2000. Daily soy food guide
pyramid (Leaflet). Indianapolis, Indiana. 2 p. Front and back.
28 cm.
• Summary: This attractive color leaflet, printed on heavy
glossy paper, is based on the USDA Food Pyramid, but
shows (whenever possible) how soy can be used. Address:
5757 West 74th St., Indianapolis, Indiana 46278-1755.
Phone: 317-347-3620.
9538. Paarlberg, Don; Paarlberg, Philip. 2000. The
agricultural revolution of the 20th century. Ames, Iowa: Iowa
State University Press. xvi + 154 p. Illust. Index. 24 cm. [59
ref]
• Summary: This book tells the story, in laymen’s terms, of
one of the most important developments of the 20th century,
the “agricultural revolution.”
Contents: Preface. Acknowledgments. Introduction.
Section I: The technological revolution. 1. 19th century
agriculture. 2. Mechanized agriculture. 3. Chemical
advances. 4. Biological advances. 5. Information explosion.
6. Management integration of the disciplines. 7. The
agricultural revolution in a global context. 8. Exporting the
revolution.
Section II: The deeper dimension. 9. Birth pangs and a
live birth. 10. Consumer benefits. 11. Political issues arising
from the agricultural revolution.
Section III: Looking ahead. 12. Into the 21st century.
The Preface lists some of the remarkable changes
to agriculture that this revolution brought during the
20th century. “From horse to tractor and from buggy to
automobile.
“From the 10-horsepower to the more than
400-horsepower tractor.
“From hoe to herbicide.
“From genetic mythology to bioengineering
[biotechnology, genetic engineering].
“From lead arsenate to biodegradable chemicals.
“From a national average of 21 to 121 bushels of corn
per acre.
“From husking hook to corn combine...
“From carrying water to turning the kitchen faucet.
“From backhouse [outhouse] to indoor toilet...
“From mud roads to paved highways.
“From kerosene lamp to electric lights...
“From Rural Free Delivery to the World Wide Web...
“From a labor-intensive to a capital-intensive [and fossil
fuel energy-intensive] operation...

“From poverty to virtual income equivalence with
nonfarm people.”
The Introduction notes: “In 1910 it took 70 minutes
of labor to earn $1.00 of farm income. By 1980, only 4
minutes were required. In 1900-1914 it took a farmer, with
the available horsepower [horses], 81 minutes to produce a
bushel of corn. Currently, with mechanical power, it takes
less than 2 minutes.”
“In 1900 farm people constituted 39 percent of the
population; by the year 2000 they constituted just over 1.5
percent.
Corn rows had long been spaced 38 to 40 inches apart to
permit the passage of horses. The stayed about that wide for
40 years after the horses disappeared, even though narrower
rows were shown to give higher yields using new power
machinery. “Soybeans were planted with the old corn planter
and remained wide until the late 20th century, when rows
were narrowed or the field was planted solid, with resulting
higher yields (p. 5).
Table 6-1 (p. 63) shows “United States average yield
per acre for 10-year periods...” for nine major crops: Corn,
wheat, sorghum, rice, soybeans, lint cotton, peanut, potato,
processing tomatoes. The yield of corn for grain increased
from 24 bu per acre in 1930-39 to 121 bu per acre in 199097–a 5-fold increase. The yield of soybeans for beans
increased from 16.1 bu per acre in 1930-39 to 36.5 bu per
acre in 1990-97–a 2.27-fold increase–and the smallest of the
nine major crops.
“No important crop of livestock breed was domesticated
in what is now the United States... Corn came from Central
America, soybeans from China, rice from Asia,...” (p. 104).
About the authors: Don Paarlberg “has a distinguished
record of government service that includes appointments
from Presidents Eisenhower, Nixon, and Ford, as well as
serving as: economic advisor for Secretaries of Agriculture
Benson, Hardin, Butz, and Knebel; director of agricultural
economics of the USDA (1969-76); special assistant
(economics) to the president and coordinator Food for Peace
(1958-61); and assistant secretary of agriculture (1957-58).”
Note: This agricultural revolution depended on
inexpensive petroleum; that seems unlikely to last for 50
more years. It will be interesting to read this book again
in the year 2050. Address: 1. PhD, Prof. Emeritus, Dep. of
Agriculture, Purdue Univ., Lafayette, Indiana; Now self
employed as a writer, speaker, and consultant.
9539. Solomon, Neil; Passwater, Richard; Elkins, Rita. 2000.
Soy smart health: discover the “super food” that fights breast
cancer, heart disease, osteoporosis, menopausal discomforts,
and estrogen dominance. 1st ed. Orem, Utah: Woodland
Publishing, Inc. 303 p. Index. 22 cm. [198 ref]
• Summary: This well written and carefully documented
book is about women’s health. Contents: Introduction. 1.
Estrogen can be deadly. 2. Today’s endocrine disruptors. 3.
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The soybean: phytoestrogen extraordinaire. 4. The power of
soy isoflavones. 5. Hormone replacement therapy vs. soy. 6.
Menopause and PMS. 7. Isoflavones and breast cancer: what
to believe. 8. Endometrial, colon and prostate cancers. 9.
Bone health and osteoporosis prevention. 10. Soy for heart
health. 11. Little-known properties of soy isoflavones. 12. Is
soy safe? 13. Guidelines for great hormonal health.
14. How to become “soy savvy.” Tables: (1) Protein
content of various soy products. (2) Nutrients in soy flour
per 3.5 ounces. (3): USDA-Iowa State Univ. database of
isoflavone content of foods.
15. Eating soy and loving it: Recipes guaranteed to
make you a soy lover (p. 230-73).
Appendix: Doctor to doctor. A letter from Dr. Neil
Solomon, who has practiced endocrinology for the past
30 plus years. He has treated over 30,000 patients with
hormonally driven problems, many of whom suffered from
estrogen-related maladies. Resources (a list of 13 helpful
organizations, p. 277). Glossary of Terms (p. 279-83).
About the authors: “Neil Solomon, M.D., Ph.D., is a
Johns Hopkins-trained physician, a New York Times bestselling author and a former L.A. Times syndicated columnist.
He presently spends his time educating the public through
writing and lecturing, and serves as a consultant to the
United Nations and the World Health Organization.
“Rita Elkins, M.H., is the author of over 40 natural
health titles, has written numerous magazine and other
articles, and has been involved in the writing and production
of many other health reference materials. Her 15 years of
investigating and covering natural health topics make her a
widely respected author in the health publishing world.
“Richard Passwater, Ph.D., is the director of the
Solgar Nutritional Research Center in Berlin, Maryland.
Dr. Passwater has spent more than 40 years as a research
scientist and has written 40 books and hundreds of articles on
various aspects of nutrition.”
Publisher’s text on the rear cover:
“For years Americans have overlooked the many health
benefits of eating soy, but now soy products are appearing on
store shelves all over the U.S.–and not just as tofu or meat
alternatives. Every day new studies are added to an already
vast body of research showing that soy can decrease the risk
of breast cancer, heart disease, and osteoporosis, as well as
help relieve premenstrual and menopausal symptoms.
“Drawing on the authors’ collective experience of over
75 years, Soy Smart Health accurately and easily breaks
down the latest soy research, details how using soy can
markedly improve your health, and includes dozens of
delicious, easy recipes guaranteed to make you a soy lover!
No matter how much you may have heard about soy, this
book will provide answers to all your questions concerning
soy’s health benefits, safety and proper use.”
The Introduction begins:
“What if someone told you that nature provides

compounds called phytoestrogens (plant estrogens) that
can help decrease your risk of breast cancer, heart disease
and osteoporosis, as well as work to alleviate all kinds of
hormonally stimulated problems, including premenstrual
and menopausal symptoms? Chances are you’d be a bit
skeptical. The truth is that the ordinary soybean more than
aptly qualifies as one of these super nutrient-charged foods.
Certain compounds contained in soy have the ability to act as
both weak estrogens and as estrogen blockers in the human
body (no small task). And that’s not the whole story. Soy
can also prevent cardiovascular problems, prostate diseases
and colon cancer, as well as have positive effects on sugar
regulation for diabetics. In addition, new studies have found
that plant phytoestrogens, like the ones contained in soy,
may even be used as a substitute for hormone replacement
therapy (HRT) in some women.” Address: 1. M.D., PhD
(Johns Hopkins Univ.); 2. PhD (Director of the Solgar
Nutritional Research Center in Berlin, Maryland); 3. M.H.
[Master Herbalist].
9540. Stewart, Lynn. 2001. The National Agricultural
Library (NAL) Special Collections website, and the process
of becoming an affiliated archive (Interview). SoyaScan
Notes. Jan. 11. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: The website is www.nal.usda.gov /speccoll/
collect/history /index.htm. There you will see a finding aid.
NAL Special Collections is in the process of becoming
an “affiliated archive” with the National Archives. This is
a long process, but when completed will facilitate transfer
of agricultural documents, photographs, and collections
from the National Archives to NAL. Address: NAL Special
Collections, Beltsville, Maryland. Phone: 301-504-6835.
9541. Jan. 20–Ann M. Veneman (R), California, becomes
U.S. Secretary of Agriculture under President George W.
Bush (2001-2009) (Important event). 2001.
• Summary: Note: Veneman was the 1st woman U.S.
Secretary of Agriculture. Source: Wikipedia, United States
Secretaries of Agriculture (March 2012).
9542. Illinois Soybean Board. 2001. Leadership paves a
path. There is a solution... World Initiative for Soy in Human
Health (Brochure). Bloomington, Illinois. 6 panels. Front and
back. 21 x 12 cm each.
• Summary: “More than 1 in 7 people throughout the
world will not have enough food to meet their most basic
nutritional needs. U.S. farmers face a surplus of more than
170 million bushels of soybeans and commodity prices at
near 30-year lows.” The World Initiative for Soy in Human
Health includes five activities. (1) Humanitarian effort:
U.S. soybean farmers have asked the federal government
to designate soybeans, soybean meal, and soybean oil in
surplus and that the USDA purchase these and other soybean
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products as soon as possible under the CCC Charter Act. (2)
Private Voluntary Organization (PVO) planning: Supports
the efforts of PVOs such as CARE and Save the Children
to incorporate more soy-fortified and soy-protein products
into their international feeding programs. (3) World Food
Program (United Nations) assistance. (4) Global Food for
Education initiative. (5) International AIDS initiative.
“For information about this initiative, contact Jim
Hershey, WISHH Program Director, American Soybean
Association, 1-800-688-SOYA (7692) or visit the website
www.wishh.uiuc.edu.”
Talk with Jim Hershey and Forest Roberts of ASA.
2001. May 10. This brochure was targeted to U.S. soybean
farmers. It comes in two forms. The first was simply a
3-panel brochure. The other was a wider 3-panel brochure
and the central panel contained six samples in small (2 inch
square) seam-sealing bags: whole soybeans, soybean meal,
soybean oil, defatted soy flour/grits, textured vegetable
protein, soy protein concentrate, soy protein isolate, and
milk replacer. A brief paragraph next to each gives the uses,
protein composition (percentage), and calories per 100 gm.
Note 1. This is the earliest document seen (July 2007)
that mentions the WISHH program.
Note 2. The World Soy Foundation website (www.
worldsoyfoundation.org) says (July 2007) that “U.S. soybean
farmers started the World Initiative for Soy in Human Health
(WISHH) Program in July 2000,...” Address: Bloomington,
Illinois.
9543. Lamp, Greg. 2001. Pork checkoff vote affects you.
Soybean Digest. Mid-Feb. p. 6.
• Summary: The pork checkoff program has been defeated.
Started in 1985, it had collected $85 million a year. However
the National Pork Producers Council (NPPC) is claiming
flaws in the voting process, so a temporary restraining order
has been filed to preserve the checkoff. At press time pork
producers are in the midst of legal action against USDA.
Lamp believes that this defeat is clearly not good news
for soybean farmers. But there is good news for soybean
farmers and the soybean industry. The request for a soybean
checkoff referendum did not succeed since only 3% of
soybean farmers signed petitions requesting a referendum.
Note: The question naturally arises: When do soybean
farmers get to vote on the soybean checkoff program?
Address: Editor.
9544. Soybean Digest. 2001. New Uses: A Soybean Digest
special report. Sponsored by United Soybean Board. MidFeb. p. 21-32.
• Summary: This is a special pull-out insert in the midFebruary issue of Soybean Digest. It includes four full-page
color ads by United Soybean Board promoting the checkoff
program. They are titled: (1) Our checkoff: Building global
knowledge about biotechnology. (2) Our checkoff: Building

the aquafeed market in China. (3) Our checkoff: Building
biodiesel markets here at home. (4) Our checkoff: Building
the edible soy market in Mexico.
The following subjects are covered in the insert: The
Taylor family ate a heaping serving of soy every day.
Soyfoods are attracting media attention: A survey by
Prevention magazine in the year 2000 found that twice as
many consumers want soyfoods offered on social occasions
(one in three) as they did the year before. An hydraulic
fluid made from soybean oil. Funding of biofuels research
as a way of reducing petroleum consumption and sulfur
omissions. New uses in building materials for the home. Soybonded plywood. Better edible oil from Satelite soybeans
developed at North Carolina State University.
“Soy candles tested nationally: Alltrista Consumer
Products began text marketing soybean oil-based candles late
last year in Pittsburgh [Pennsylvania], Salt Lake City [Utah]
and the Seattle-Portland [Washington–Oregon] metro area.
Alltrista purchased the rights to produce the soy candles from
the Indiana Soybean Board, which funded their development.
Alltrista is marketing the candles under the Earth Lights
brand name and displayed the candles at the January Chicago
Housewares Show, a prominent national trade show.” Note:
This is the earliest English-language document seen (April
2004) that contains the term “soy candles” (or “soy candle”).
Soy-based lubricants made by Terresolve Technologies,
in Eastlake, Ohio. Research on soy oil at NCAUR in Peoria,
Illinois. Barrier, a product made from soybean soapstock,
that reduces the bad odors from hog feedlots: It reduces
hydrogen sulfide gas levels by up to 75% and ammonia
levels by 40%. Soyfee’s Choice, a soy coffee made by
Soy Coffee Roasters in New York: website soycoffee.com.
Moving research on soy oil lubricants to the marketplace
at the University of Northern Iowa. Polyurethane pickup
bed liner made partly from soy oil material called SoyOyl,
developed by Urethane Soy Systems Co. (USSC) in
Princeton, Illinois. Research at Purdue Univ. (Indiana) to
study links between soy consumption and osteoporosis
reduction.
9545. Spencer, Marty Traynor. 2001. Organic standards
finally arrive. Natural Foods Merchandiser 22(2):1, 14. Feb.
• Summary: On 20 Dec. 2000 the final organic standards
were introduced by Secretary of Agriculture Dan Glickman.
More than 500 pages long, he called them “the strongest
and most comprehensive organic standard in the world.”
Implementation of the standards will begin on 19 Feb.
2001, when congress finishes the approval process. The
first products bearing the USDA organic seal should start
to appear in stores in about a year. Katherine DiMatteo,
executive director of the Organic Trade Association (OTA),
believes these are good, strong standards for both farmers
and consumers, and they will be a boon for those who want
to export their organic products to Europe other foreign
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countries. The industry asked for these standards and now
they have to comply. The certification organizations will feel
the most change.
A sidebar (p. 14) explains the three categories of organic
products on which the USDA organic seal can appear on
the primary display panel: “100 percent organic,” “organic”
(95% of the ingredients are organic, excluding water or
salt; the remaining 5% must be from materials that are
not commercially available as organic, or nonagricultural
materials approved on the National List), and “made
with organic ingredients” (contains at least 70% organic
ingredients, excluding water or salt).
All three categories must be certified by a USDAaccredited organic certification agency. The name and
address of this agency must be displayed on the information
panel. A civil penalty of up to $10,000 can be levied on an
person who knowingly makes false organic claims. If less
than 70% organic, organic ingredients can be listed on the
ingredients statement.
9546. SoyaScan Notes. 2001. Early sources of funding for
the American Soybean Association (ASA) (Overview).
March 11. Compiled by William Shurtleff of Soyfoods
Center.
• Summary: 1920-1925. From Sept. 1920, when the
forerunner of the ASA (named the National Soybean
Growers’ Association) was founded on the Fouts Brothers’
farm in Indiana, until Sept. 1925 when the Association was
reorganized and renamed, the ASA has no source of income.
Its only activities were to organize an annual summer field
meeting and a winter business meeting. At the fifth annual
business meeting in Chicago, Illinois: “The matter of a
membership fee was discussed by W.A. Ostrander and C.L.
Meharry. It was moved that a committee be appointed by Mr.
Morse to consider the feasibility of a regular membership
with a fee attached and report at the next field meeting.”
1925 Dec.–The first constitution and by-laws are
drafted and approved at the sixth annual business meeting in
Chicago. The provision for dues states that membership is
$1.00 a year. This remains ASA’s main source of income for
more that 15 years–during the Great Depression.
1930–In volume II of the Proceedings of the American
Soybean Association (published in 1930 for the years 1928
and 1929) the first advertisements appear. The 10 pages of
ads (from soybean crushers, and sellers of soybean seed,
inoculant, farm equipment, bags, etc.) help pay the cost of
publishing and mailing the 110-page proceedings.
1940 Nov.–George Strayer begins publishing Soybean
Digest, an excellent monthly magazine, in his hometown
of Hudson, Iowa. “The coupon on the rear cover and your
check for $1.50 will entitle you to a membership in the
American Soybean Association and to a year’s subscription
to ‘The Soybean Digest’ if mailed immediately.” So dues
are up by 50% but with them comes a major new benefit of

membership. Advertisements in Soybean Digest help to pay
for the costs of editing, publishing, printing, and mailing the
magazine.
1939 Sept. “Resolutions” in Proceedings of the
American Soybean Association. “7. The financing of
the activities of the Association on behalf of soybean
producers can only be met by an equitably distributed cost
to all soybean producers. The directors and officers of the
Association are hereby given authority to consider plans
for the collection of .1 cent per bushel on all soybeans
processed, and to carry out such plans as may be entered into
to make such collection possible.”
1941 Jan.–The “Seed Directory” section in Soybean
Digest enables ASA members, for $1.00, to list up to three
soybean varieties that they sell.
1956 April–The ASA signs an agreement with USDA’s
Foreign Agricultural Service for a market development
project for soybeans in Japan. Up to $75,000 in Japanese yen
may be used for the project. For ASA, this is a huge amount
of money.
1956 May–The Soybean Council of America, Inc. is
organized by the American Soybean Association and the
National Soybean Processors Association. Its basic purpose
is to expand the market for soybeans in the USA and abroad.
“The program will be financed by voluntary contributions
of 10¢ per 100 bushels ($1.50 per carlot) at the point of sale.
Collections start Sept. 1 on all 1956-crop soybeans sold on or
after July 15.”
1966 Sept. 9–The landmark date in the history of ASA
funding! North Carolina soybean producers vote to pay a
half cent per bushel checkoff on all soybeans sold, starting
with the 1966 crop. This is the first statewide checkoff
ever put into effect on soybeans. About 75% of the 11,000
soybean producers voting favored the checkoff.
1968 Sept.–”Phase 1, ASA’s plan of contribution by
growers and agribusiness to launch a program of worldwide
market development, begins.
1969 Nov. Phase II, ASA’s voluntary ½ cent per bushel
checkoff on soybeans at the first point of sale, begins in
several states. Funds collected from this program will go for
market development in Japan, Germany, and Iran.
9547. Eaglesham, Allan; Brown, William F.; Hardy,
Ralph W.F. 2001. The biobased economy of the twentyfirst century: Agriculture expanding into health, energy,
chemicals, and materials. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
12. 196 p. (Proceedings of the NABC 12th annual meeting,
held 11-13 May 2000 at Univ. of Florida, Gainesville).
• Summary: The National Agricultural Biotechnology
Council provides an open forum for exploring issues in
agricultural biotechnology. Established in 1988, it is a
consortium of not-for-profit agricultural research, extension
and educational members with 33 member institutions
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(mostly colleges and universities) and three affiliate
members.
Contains a good overview and summary of the
conference by William F. Brown. The Preface states:
“Through its meetings, the NABC has addressed many
major topics: sustainable agriculture in 1989, food safety
and nutritional quality (1990), social issues (1991),
animal biotechnology (1992), risk (1993), public good
(1994), discovery, access and ownership of genes (1995),
novel products and new partnerships (1996), challenged
environments (1997), gene escape and pest resistance
(1998), and the impacts of biotechnology and industrial
consolidation on the world food security and sustainability
(1999).
“In 1998, the NABC Council issued a Vision Statement
for agriculture and agricultural research in the twenty-first
century. It envisions improved food, feed, and fiber, but
most importantly sees agriculture expanding into energy,
chemicals, and materials. This biobased economy of
the twenty-first century, balanced with a reduced fossilbased economy, is projected to contribute to national
security, sustainability, minimization of global climate
change, expanded farmer-market opportunities, and rural
development.” Interesting papers include: “Hydrocarbons
to carbohydrates: The strategic dimension,” by James
Woolsey. “Changing the nature of nature: Corporate, legal,
and ethical fundamentals,” by Ralph Nader. “How many
ways can we skin this cat called Earth? Risks and constraints
in the biobased economy,” by Lois Levitan. “Summary
presentation,” by Ann Thayer.
In the “Appendices” section at the back of the report
are two “Vision” statements, one from 1998 and the other
from 2000. Both are very optimistic, but with some cautions.
Address: 1. NABC Executive Director, Boyce Thompson
Inst., Room 419, Tower Road, Ithaca, NY 14853; 2. Asst.
Dean for Research, Florida Agric. Exp. Station; 3. NABC
President. Phone: 607-254-4856.
9548. Richardson, Kathie. 2001. Project to microfilm all
agricultural experiment station publications (Interview).
SoyaScan Notes. April. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: During the 1970s and 1980s there was a large
project to microfilm all the agricultural experiment station
publications up to that time. 40 states participated. The
master film is now stored at NAL, the National Agricultural
Library.
Now there is a new project on the history of agriculture
in these states, where they will try to microfilm other early
periodicals such as farm journals, state agricultural extension
publications, agricultural trade journals, state department
of agriculture periodicals, etc. Address: North Dakota State
Univ., The Libraries, P.O. Box 5599, Fargo, North Dakota
58105-5599. Phone: 701-231-8879.

9549. Miller, Henry I. 2001. Hybridization using “wide
crosses” in which genes are moved from one species
to another has long been widely used to improve foods
(Interview). SoyaScan Notes. May 1. Conducted by William
Shurtleff of Soyfoods Center. [2 ref]
• Summary: Dr. Miller was head of the FDA’s biotech
office for 15 years. Widely consumed foods (sold at most
supermarkets) that have been created by hybridization
using “wide crosses” and traditional breeding techniques
include tomato, potato, corn, oats, sugar beets, bread wheat,
durum wheat, rice, pumpkin, black currants. If you try to
hybridize two plants that have a very distant relationship,
the embryo or germ doesn’t survive. But about 40 years ago
plant geneticists found that if they supported the embryo
nutritionally or with a certain kind of physical matrix, the
embryo of these “wide hybrids” could be made to survive.
Most often the reason for the hybrid was pest resistance, but
occasionally it was for things like yield as well.
A good review of this was published in 1987 by Robert
Goodman et al. in the journal Science (236:48-54). It is a
summary of decades of traditional hybridizations before this
time–not gene splicing. The first commercial genetically
engineered crop, the Flavr Savr tomato was introduced in
about 1993. Dr. Miller has been raising this point for many
years, as in his 1997 book on biotech policy. He believes
that genetic engineering is not a real controversy; its a hoax,
because there is a continuum between conventional breeding
and gene splicing (recombinant DNA techniques). But the
media don’t like that story; its not a “sexy” issue and it
diminishes the controversy.
Another interesting finding, based on gene sequencing
data, is that very large numbers of genes are shared very
widely by bacteria, plants, and humans. This also shows
that genes have long been moved between distantly related
species. If the opponents of gene splicing ask, as a scare
technique, do you want moth genes in your tomato, the
response is that you’ve already got such genes in your own
DNA. This is another way of showing that much of this
“controversy” is pseudo-controversy.
The toxins (such as Bt) that are introduced to these
crops are specific in that they kill certain target species
(the European corn borer or cotton borer), but they are not
completely specific. The monarch butterfly article was based
on laboratory work, and was not replicated in the field.
More recent research has shown that in regions of the USA
where there are large numbers of monarchs and Bt corn, the
numbers of monarchs are actually up, probably because less
pesticides are being used. That is the key point. You are not
comparing Bt biotech crops to nothing; if Bt were not used,
the crops would be sprayed with pesticides, which would kill
almost all insects–including monarchs.
The need for buffer zones is to prevent insects from
developing resistance to the Bt; thus it is (and has long been)
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good farming practice, not one of food safety. If insects
develop resistance to these products, the farmers will have to
use another product.
Gene splicing is a tool that will help us feed a growing
world population. Dr. Miller is basically in favor of the
greatest availability of the greatest choice of tools for farmers
and plant breeders, and of products for consumers. There are
three very interesting articles on the benefits of gene splicing
in the May 2001 issue of Nature titled “Biotechnology.” (1)
Agronomic benefit: A new rice that can survive is low-iron
soils vis the introduction of two genes from barley. Some
30% of arable land is low in iron because its alkaline. (2)
Nutritional benefit: Tomatoes with a 78-fold increase in
flavonol content–which are antioxidants. (3) Environmental:
The introduction of phytase from bacteria into mice which
causes them to excrete far less phosphate. If this could be
translated into cattle and pigs and chickens, their manure
would be much lower in phosphate, so there would be less
pollution of water supplies. New biotech feeds (probably
corn) already lower the phosphate excretion of chickens.
But the over-regulation puts tremendous obstacles in
the way of commercializing many of these products. USDA,
EPA, and FDA are all regulating these crops. Gene-splicing
is the trigger for this regulation. FDA has had a policy of
encouraging voluntary review for about the last ten years;
they made it mandatory last April or May. The rule was
published on Jan. 17 of this year. Any crop that contains Bt
is considered to be a pesticide, and it is regulated as such by
the EPA. Only after reviewing studies on all of the indicator
species that are required (birds, insects, mice, amphibia,
etc.), did they license the New Leaf potato. They fed either
the potato itself or extracts of the added substance to all of
these species. They probably did not do food safety studies.
Address: M.D., Hoover Institution, Stanford Univ., Stanford,
California.
9550. Pollan, Michael. 2001. How organic became a
marketing niche and a multibillion-dollar industry. Naturally.
New York Times. May 13. p. SM130-37, 58, 63, Sunday
magazine.
• Summary: Excellent writing! Pollan examines the
ingredients in an organic TV dinner while standing in
the frozen food aisle of his grocery store. He then traces
the evolution of the organic food industry from a fringe
movement producing odd-looking fruits and vegetables
sold in natural food stores by a few impassioned hippies, to
a widely available, often processed foodstuff produced by
large corporations and sold by major grocery stores.
Discusses in detail: Gene Kahn and Cascadian Farm.
USDA’s role in organic farming and the USDA’s National
Organic Standards Board. Big organic and little organic. The
battle to get synthetics accepted as organic; the argument
between the old movement and the new industry. Industrial
organic vs. traditional organic (old-fashioned). Small Planet

Foods in Sedro-Woolley, Washington. R. Brooks Gekler, a
marketing star at General Mills, which owns Small Planet
Foods. “Taste you can believe in.” Greenways Organic,
outside Fresno, California. The future of food–toward ever
more health and convenience, with no sacrifice of taste.
Horizon Organics and organic milk.
9551. Dadson, Robert B.; Hashem, Fawzy M. 2001.
Development of pest-resistant soybean cultivars. In: Robert
B. Dadson and Nemat A. Noureldin, eds. 2001. Soybeans
in Egypt: Research, Production, Economics, Nutrition,
and Health. Proceedings of The International Conference
on Soybean Production under Newly Reclaimed Lands in
Egypt. Bethesda, Maryland: University Press of Maryland.
xvi + 201 p. See p. 95-115. Chap. 8. Held 28-29 Nov. 1998
in Egypt. [56 ref]
• Summary: Focuses on the damage caused by insect pests.
Tables show: (1) Type of damage and economic impact of
soybean insect pests. (2) Soybean germplasm accessions
with resistance to defoliators. (3) Soybean germplasm
accessions with resistance to pod damage. (4) Soybean
germplasm releases with resistance to insect pests. (5)
Soybean cultivars with resistance to multiple insect pests.
Address: Dep. of Agriculture, Univ. of Maryland Eastern
Shore, Princess Anne, MD 21853, USA and USDA-ARS
Beltsville Agricultural Research Center, Beltsville, MD,
USA.
9552. Fawzy, Hashem M.; Dadson, Robert B.; Kuykendall,
L. David. 2001. Controlling ineffective Bradyrhizobium
japonicum with phages to enhance biological nitrogen
fixation in soybean. In: Robert B. Dadson and Nemat
A. Noureldin, eds. 2001. Soybeans in Egypt: Research,
Production, Economics, Nutrition, and Health. Proceedings
of The International Conference on Soybean Production
under Newly Reclaimed Lands in Egypt. Bethesda,
Maryland: University Press of Maryland. xvi + 201 p. See p.
33-43. Chap. 4. Held 28-29 Nov. 1998 in Egypt. [59 ref]
• Summary: Rhizobium and Bradyrhizobium are two
different genera of soil bacteria that form nitrogen fixing
symbiosis with legume plants, such as alfalfa and soybean.
Tables show: (1) A phage-induced shift in nodule occupancy.
(2) Strain specificity of Rhizobium fredii to phages. Address:
1. Dep. of Agriculture, Univ. of Maryland Eastern Shore,
Princess Anne, MD 21853, USA, and USDA-ARS, Beltsville
Agricultural Research Center, Beltsville, MD, USA.
9553. Becker, Elizabeth. 2001. Unpopular fee makes
activists of hog farmers. New York Times. June 11. p. A1,
A13 (Natl).
• Summary: In January 2001, a coalition of small,
independent hog farmers opposed to the national pork checkoff won a national referendum to abolish the check-off fee,
which they see as a tax that is helping huge consolidated hog
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farms to drive them out of business. The coalition, named
the Campaign for Family Farms (CFF), consists of consists
of hog farmers from four Midwestern states. The assessment
or check-off is 45 cents for every $100 in hog sales, or
0.45%. The inspector general of the Agricultural Department
certified the results, which were 15,951 to abolish and 14,396
to retain the check-off. In the battle to stop the pork tax, the
key underlying theme is the small farmer vs. the factory
farm.
Then the new Republican secretary of Agriculture,
Ann M. Veneman, overturned the results of the referendum
because her lawyers said it was procedurally flawed. She
sided with the National Pork Producers Council, the trade
association that spends the check-off money–without ever
consulting with the winning farmers’ coalition. Three weeks
ago, CFF went to federal court to ask that the vote be upheld.
The world of the small hog farmer has undergone an
upheaval during the last decade as hog farms with more than
2,000 hogs, which accounted for 37% of total hog farms
in 1994, increased their share to 79% in 2000. More than
130,000 hog farmers, mostly small independents, went out of
business during the past decade, leaving only 98,000 in 1999.
9554. Gaskell, Mark. 2001. Update on testing edamamé in
California (Interview). SoyaScan Notes. April 14. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Mark has been testing green vegetable soybean
varieties in southern California since 1997. In 1998 he
tested 55 varieties in San Luis Obispo. The biggest recent
change is a change in funding during the last 1-2 years. The
University of California has restructured its funding program
based on workgroups that unite researchers and educators
statewide; there are now 50-100 workgroups in the Univ.
of California system, Division of Agriculture and Natural
Resources. One of these is a “Specialty Crops Workgroup”
that includes edamamé. Therefore many more researchers are
now studying edamamé in California than was the case two
years ago. In the past, the state was reluctant to fund nontraditional crops because much of the research funding is
driven by agricultural commodity groups.
Wyatt Brown, who is a Professor of Crop Sciences
at Cal Poly in San Luis Obispo for 9 months, is one such
researcher. His students study edamamé as part of their
senior project, but they are often slow in making their data
available–which is frustrating for Mark. He hasn’t even seen
their data from last year. Wyatt is part of the CSU (Calif.
State Universities) system, which is different from the UC
(University of California) system. Wyatt is away this summer
and is not doing edamamé trials.
Mark is planting his edamamé trials this month, both
on private farms and on UC farms. He has hired a student
who will help him gather the data. He just stepped down
this spring as chair of the Specialty Crops Workgroup with
the UC system and Marita Cantwell has taken his place. His

workgroup got funding last year to do edamamé research
in several different growing areas in California. Marita
(phone: 530-752-7305), a post-harvest specialist at UC
Davis, is doing post-harvest research on edamamé. The
workgroup has now chosen a set of ten varieties because they
are commercially available seeds and seed is consistently
available; that has been a big headache in the past. These
varieties are now grown and tested in Mark’s area (new
Santa Maria in Southern California), Salinas (by Richard
Smith, farm adviser), Fresno (by Richard Mollinar, farm
adviser), and at UC Davis (by Steve Temple, an agronomist).
In all locations except Mark’s they are tested on UC
experimental farms, and some are tested in commercial
growers’ fields.
Almost all of the research on soybeans in the USA
(99%) has been done on grain soybeans and is not applicable
to edamamé, which acts very differently. These vegetable
varieties have been selected primarily for vegetable
characteristics. A lot of the adaptation information is
not relevant. Mark did his graduate work at Iowa State
University and he taught soybean physiology and production
in the agronomy department there. Even at the same latitude
and daylength, there is an interaction with temperature which
makes growing in California different from the Midwest.
“The daylength effect runs faster at warmer temperatures
and is confounded by warmer temperatures. So in coastal
California, we have very different growing conditions
than would be found at the same latitude in, for example,
Arkansas or Alabama.” In addition, there may be a night
temperature effect. In Fresno, the night temperatures are
generally much lower than in the Midwest.
Mark believes that we will eventually learn a lot about
edamamé flavor and nutriceutical value. For example, with
medicinal or culinary herbs, the intensity of flavors is often
magnified by stress or temperature extremes. A typical edible
plant species typically has 150 or so volatile compounds
that contribute to flavor, color, etc. Many of those a radically
affected by temperature relationships. In addition, edamamé
is harvested as a fresh vegetable; the quality is adversely
affected as you increase the temperature at harvest. So it
must be harvested within a rather narrow optimum time
window of about 50 hours on the coast and 10 hours at the
same latitude inland in California. Harvesting during the
cool early morning hours, then chilling or freezing quickly
(to get the “field heat” out of it; IQF = “individually quick
frozen” as on trays) is also important for good flavor. Marita
Cantwell at Davis is investigating optimum harvest and
post-harvest conditions with different varieties to get the best
shelf-life; she has some good data. Its hard for her to study
flavor since it hasn’t yet been quantified, and its very difficult
and complicated to measure. Few California consumers have
quality expectations with edamamé.
Some edamamé grown in Sun Valley, California, is just
now starting to appear frozen in the pods in Costco stores.
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Mark’s family has recently had it often for dinner and found
it to be “delicious.” He thinks there is a “huge future for
edamamé in California.”
Mark started testing 55 varieties of vegetable-type
soybeans from the USDA National Germplasm Collection
in Urbana, Illinois. But not all of these were edamamé
varieties, and he could only get 100 seeds of each variety.
So the program stalled. Several years ago he learned about
the Snow Brand from Carol Miles and found a source on the
Internet. But the seed arrived last fall, too late for planting.
That’s the seed Mark is using this year. Mark also got Seedex
varieties from Colorado but he was frustrated because
Seedex would not reveal the names of the original Japanese
varieties; this was unacceptable.
Another source of varieties came from edamamé
research that Mark did in 1992-93 in Honduras and
Guatemala. He was working for U.S. AID on the Caribbean
Basin Project to diversify agriculture in the region and to
export these new crops. Their marketing specialist, after
returned from a trip to Tokyo, talked about how Taiwan’s
exports of edamamé to Japan were decreasing due to
shortages of land, water, and workers–who were moving
indoors for electronic and clothing assembly. He believed
there was a potential for frozen edamamé exports to Japan
from the Caribbean. Since Mark knew something about
soybeans, the project added edamamé to the 35 crops they
were testing. A big vegetable freezing plant in Guatemala
became very interested in the development of edamamé.
Fortunately, during the last 1-2 years seed of good
edamamé varieties has become available through seed
companies like Evergreen Seeds (Anaheim, California) and
Territorial Seeds (Cottage Grove, Oregon); Mark orders off
their Internet sites. Good varieties include Kaohsiung No. 1,
Sapporo Midori, Misono Green, Sayamusume, Snow Brand
varieties, White Lion, and Lucky Lion.
Mark is now looking for a nutriceutical person (such as
a biochemist) to join his workgroup in order to evaluate the
phytochemical content of the different edamamé varieties.
The Specialty Crops Workgroup will have a meeting
in December 2001 at Davis; much new information will be
presented.
Concerning flavor, Mark believes that by using varieties
that are popular as edamamé in Japan ensures that the flavor
will be acceptable to Americans. Concerning harvesting,
Craig Underwood, who has grown edamamé for several
years in Ventura County, harvests them like green beans, four
times over by hand. Most vegetables that resemble edamamé
(such as snow peas, green beans, or lima beans) are hand
picked in California. Mark believes strongly that edamamé
should be grown by vegetable growers, not by soybean grain
growers.
Mark’s data on edamamé are published in his quarterly
newsletter, which is on his website: www.sbceo.k12.
ca.us/~uccesb1. Address: UCCE (Univ. of California Co-

operative Extension), 624 West Foster Rd., Santa Maria,
California 93455. Phone: 805-934-6240.
9555. SoyaScan Notes. 2001. On the English-language
etymology of “green vegetable soybeans,” “edamamé,”
“vegetable-type soybeans,” and “food-grade soybeans”: A
chronology of terminology (Overview). July 6. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: No other soyfood has had so much difficulty in
finding a single, standardized name. To this day, soybeans
picked when still fresh and green in the pods, boiled or
steamed, and served like a vegetable, are called by a
bewildering variety of names: edamamé (pronounced ayduh-MAH-may, the Japanese name), fresh green soybeans,
vegetable soybeans, green soybeans, edible green soybeans,
green vegetable soybeans, immature green soybeans, green
immature soybeans, immature soybeans, garden soybeans,
garden-type soybeans, garden soys, branch-beans, etc. The
short names are all ambiguous and the precise names are all
too long. Fortunately, since the late 1990s, the media have
increasingly used one name: edamamé.
The first attempt to describe green vegetable soybeans
appeared on 12 April 1855 when T.V.P. [T.V. Peticolas] of
Mount Carmel, Ohio, writing in the Country Gentleman said:
“They are inconvenient to use green, being so difficult to
hull.” For the next few decades other writers followed this
pattern of describing rather than naming the tender green
beans.
In Dec. 1890 C.C. Georgeson, writing in the Kansas
Agric. Exp. Station Bulletin first used the term “Edamamé”
in an English-language publication to describe his seeds
imported from Japan; but he was using the word as the name
of a soybean variety, rather than as the name of a food type.
It wasn’t until Jan. 1915 that a real name for these tender
fresh beans first appeared–in the USDA Bureau of Plant
Industry, Inventory No. 33. Referring to Plant Introduction
No. 34702, from Shantung Province, China, Dr. William R.
Faries of Coachella, California, wrote that he had received
the seeds in December 1912. They “grow well here. They are
fine for green shelled beans.”
On 19 May 1917 Anna R. Van Meter, writing in the
Ohio Farmer, called them “Green Soybeans.” The only
problem was that dry soybeans with green seed-coats are
called by the same name.
In July 1918 William J. Morse, wrote in the USDA
Farmers’ Bulletin No. 973 about this “green-vegetable
bean.”
The name we prefer was coined by William Morse while
studying soybeans in Japan. In July 1929 he first called them
“Vegetable soybeans,” then in Jan. 1931 he started using the
term “Green vegetable soybean,” and finally in March 1932
“green vegetable soybeans” (our preference). Morse made a
major effort to introduce both the new varieties and the new
way of eating them to America.
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During the 1930s, six new terms were introduced:
“green shelled soybeans” (USDA Bureau of Home
Economics, 1933), “fresh green soybeans” (Carey Miller of
Hawaii, 1933), “green immature soybeans” (Carey Miller
and Ruth Robbins, 1934), “shell soy beans” (Dr. John
Harvey Kellogg, letter of 9 Dec. 1935 to William Morse),
“immature green soybeans” (Dr. A.A. Horvath 1938), and
“immature garden soy beans” (Helen Parsons, Abby Marlatt,
and George M. Briggs, 1939).
The name “Green vegetable soybeans” first appeared in
the title of a publication in 1935; it was an article by Morse
in the Proceedings of the American Soybean Association
(p. 44-45). In the same article he began to search for terms
to describe the new type of large-seeded Japanese soybeans
from which the best edamamé are grown: Being unaware of
the word edamamé, he coined the terms “vegetable types”
and “green vegetable types.” In 1938 he began to call them
“edible soybeans.”
But the name that stuck was first appeared in March
1939 in a famous bulletin titled “Eighteen varieties of
edible soybeans,” by J.W. Lloyd and W.L. Burlison of the
Illinois Agricultural Experiment Station. They called them
“vegetable-type soybeans” and distinguished then from
typical “field-type soybeans.”
Other terms used to refer to regular soybeans include
“grain type” (Deodhar et al., 1973), “oil beans” (Liu et al.,
1995), and “commodity soybeans” (Poysa, 1999).
During the 1930s and 1940s William Morse did more
than any other person to try to introduce green vegetable
soybeans and “edible- or vegetable-type” soybeans to
America as a new food and to popularize their use. He wrote
and lectured widely about them, and therefore he thought a
great deal about what name would best describe them. He
was in a unique position to see the big picture in terms of
soybean terminology, and by the 1940s he had clearly settled
on the terms “green vegetable soybeans” and “edible types”
as those he preferred.
After 1940 only a few new names appeared: “Garden
soys” (Edward Dies, 1942), “garden-type soybeans” (Allan
K. Smith, 1959), and “branch-beans” (a literal English
translation of the Japanese name edamamé) (Organic
Gardening and Farming, July 1977).
Then in the late 1990s a new name burst upon the scene:
“edamamé,” the Japanese word for green vegetable soybeans
cooked and served in the pods. This name was first used in
an English-language document, as far as we can tell, in 1991,
by the Jameson-Williams Co. of Fairmont, Michigan. The
company issued a 2-page leaflet titled “What is edamamé?”
By the late 1990s and early 21st century, food writers and
manufacturers were using the word “edamamé” for all kinds
of green vegetable soybeans, including shelled ones that
would never be called “edamamé” in Japan.
Today, most people using the term “edamamé” don’t
realize that they are using it to mean “green vegetable

soybeans” and that the word “edamamé” has long been
used to refer to a subcategory of green vegetable soybeans–
namely those that are cooked and served in the pods.
Moreover, many do not understand the important connection
between “vegetable-type soybeans” and “green vegetable
soybeans.” This is unfortunate.
After studying these terminology questions for more
than 25 years, Soyfoods Center would like to see the
following terms adopted: (1) Green vegetable soybeans:
Vegetable-type soybeans picked green and cooked until
tender. They may be served either in the pods (as edamamé)
or shelled. This term has a 50-year history of use in the
professional literature. (2) Edamamé: Green vegetable
soybeans sold, cooked, and served in the pods. For shelled
green vegetable soybeans we favor the term “shelled
edamamé.” In Japan, the latter are just starting to become
available in the produce section of grocery stores, sold
refrigerated (not frozen), typically in rigid containers with
clear plastic tops and called either mukimi edamamé or
edamamé no mukimi or mukimamé. Mukimi means “shelled”
and mukimamé means “shelled beans.” (3) Vegetable-type
soybeans: Certain varieties of large-seeded soybeans (most
with Japanese pedigrees and clear hilums) recognized for
their good flavor and texture when used as food–either as
green vegetable soybeans or tofu, soymilk, etc. This term
has a 50-year history of use in the professional literature. In
Japan, such seeds are called edamamé no tane (“edamamé
seeds”). They are widely available in Japan in the spring
in typical paper seed packets at grocery stores next to the
produce department or the cut-flower department.
An alternative, simpler approach (now used by the
American media) would be to call both (1) and (2) above
“edamamé” then to call the shelled ones “shelled edamamé.”
Unfortunately each of these three approaches and terms
has its disadvantages. (1) Green vegetable soybeans is a
very descriptive term, but it is quite long and unfamiliar to
most Americans. Since “shelled green vegetable soybeans”
is much too long, “shelled edamamé” (a term now starting
to be used in Japan) or “green shelled soybeans” might be
better. (2) Edamamé is nice and short, and widely used in
the American press since the late 1990s. But it is difficult for
English speakers pronounce correctly if there is no accent
on the last letter, yet no English words have accents, and
the keyboard character (é) only exists in special foreignlanguage character sets, which are a nuisance to use
frequently. (3) The term “vegetable-type soybeans” is easy
to confuse with “green vegetable soybeans.” Moreover, the
term sounds strange when used to describe large-seeded
(often clear hilum) soybean varieties preferred for making
tofu or soymilk. In addition, most American’s have never
heard of “vegetable-type soybeans.” The term “food-grade
soybeans,” widely used in Canada since the 1980s, has its
own problems. First, it is often used to refer to all soybean
varieties utilized to make foods, including small-seed
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varieties used to make natto and soy sprouts. Second, all
soybeans can be considered “food grade.”
9556. Ash, Mark. 2001. Soybeans: Background and issues
for farm legislation (Web article). https://www.ers.usda.gov/
webdocs/publications/ocs070101/50732_osc0701-01.pdf
July. 9 p.
• Summary: Introduction: “Congress is considering new
farm legislation to replace the expiring Federal Agriculture
Improvement and Reform Act of 1996. As background
for these deliberations, this report provides information
on supply, demand, and prices in the U.S. soybean
sector. Domestic policy effects on U.S. exports and trade
agreements are also evaluated because international trade is
an important component of soybean demand. A description
of the major features of the current soybean program is
included, as well as a discussion of some proposed policy
changes.
A color map of the entire United States shows
“Soybeans, harvested acres by county, 2000.” Those counties
with the most harvested soybean acres (150,000+ acres/
county) are colored red, whereas those with the next most

(100,000 acres/county) are colored yellow. Most soybeans
are grown east of 103ºW latitude (which is east of the
western border of the Texas panhandle).
Almost 60% of U.S. soybeans are grown in the Corn
Belt [sic]. More are currently grown in the West Corn Belt
(Iowa, Missouri, Nebraska, Kansas, North and South Dakota,
and Minnesota) than in the East Corn Belt (Illinois, Indiana,
Michigan, Wisconsin, and Ohio).
“Overview of the U.S. soybean sector–Production:
Soybeans are the second-highest valued crop in the United
States, trailing only corn. The farm value of soybean
production in crop year 2000 was $13.1 billion. More than
80 percent of U.S. soybean acreage is concentrated in the
upper Midwest, although the historically important areas of
the Delta and Southeast still account for a significant share.
Soybean acreage in the South has declined steadily since
its peak in the 1980s because yield growth there has lagged
that of other areas. In the United States, soybeans are most
commonly grown in a crop rotation with corn and other
grains. Double-cropping of soybeans with winter wheat
occurs mostly in the South.
“New seed varieties, more effective fertilizer and
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pesticide applications, and improved management practices
have caused yields to rise, thereby encouraging expansion
of soybean acreage. Higher yields reduce per-bushel costs
of production, which enhances profitability. U.S. average
soybean production costs were $249 per acre ($6.23
per bushel) in 1999. Operational costs (including seed,
fertilizers, chemicals, fuels, and hired labor) averaged $76
per acre ($1.91 per bushel). Allocated overhead (such as
land cost, capital recovery of machinery, and taxes) averaged
$173 per acre, but tends to be lower for the largest farms
because it is distributed over more output. Thus, while nearly
all soybean farmers can cover their annual operating costs at
current prices, some smaller farms may have trouble paying
off debt on fixed investment and securing a reasonable return
on their own labor and management. Midwestern soybean
producers generally have higher yields and lower per-acre
cash costs than southern and eastern producers.
“In recent years, soybean farmers have increasingly
adopted conservation tillage practices to reduce production
costs, help protect soil and water resources, and provide
other environmental benefits. More than 45 percent of U.S.
soybean acres are conservation-tilled. After 1985, many
producers adopted conservation tillage to meet conservation
compliance requirements that were enacted in farm
legislation. Higher yields from improved retention of soil
moisture also contributed to the trend toward conservation
tillage. Tillage systems can also influence input use. With
less soil cultivation, weed control depends more heavily on
herbicide applications. Pesticide use (nearly all herbicides)
on soybeans ranks second only to corn. In 1997, commercial
fertilizer was applied to less than 40 percent of soybean
acreage, a much lower rate than for most row crops (e.g.,
corn and cotton). Unlike other major crops, soybeans can fix
their own nitrogen and require minimal nitrogen fertilizer.
Irrigation was used on 4.2 million acres of soybeans in 1997,
or 6 percent of total acreage. Most of the irrigated soybean
acres are in Arkansas and Nebraska.
“Herbicide-tolerant soybeans were among the first
bioengineered [genetically engineered] crops to achieve
commercial importance. Since their general commercial
introduction in 1996, herbicide-tolerant soybean varieties
have gained rapid acceptance among U.S. farmers seeking
reduced costs and a simpler method of pest management. In
2001, these varieties account for 68 percent of U.S. soybean
planted acreage. Farm acreage surveys indicate that soybeans
account for most biotech crop acres, followed by corn and
cotton.
“The popularity of bioengineered soybeans with U.S.
farmers has ramifications for resource use, marketing, and
international trade. Preliminary ERS research indicates that
farmers adopting herbicide-tolerant varieties of soybeans
have reduced the number of per-acre herbicide treatments
and tend to use herbicides with less toxicity. Bioengineering
of oilseed crop traits initially focused on improving

production attributes, such as lower pest control costs.
But development of soybeans with enhanced functionality
characteristics-such as healthier oil attributes, improved
animal nutrition, and more palatable food quality-is
progressing.
“Whether U.S. farmers will continue to expand their use
of biotech seed depends, in part, on the acceptance of biotech
crops in domestic and foreign markets. Farmers in Argentina
and Canada are growing biotech crops as well. Some
governments, such as the European Union and Japan, require
labeling of foods containing biotech ingredients, and other
countries are considering similar labeling policies. There
is also some debate regarding whether to segregate biotech
and non-biotech crops in the marketing chain. Segregation
of non-biotech soybeans would add to producers’ and grain
handlers’ costs, but consumers’ willingness to pay premiums
necessary to cover these costs is uncertain.
“Farm Structure: Census of Agriculture data indicate
that 354,692 U.S. farms raised soybeans in 1997, down
from 511,000 in 1982. With more acreage and fewer farms,
harvested soybean acreage per farm increased from 114 acres
in 1978 to 186 acres in 1997. While 77 percent of the farms
growing soybeans were small farms (less than 250 acres),
these farms accounted for only 34 percent of 1997 soybean
production. Individual or family farms accounted for 82
percent of farms producing soybeans and 71 percent of
soybean production in 1997. Partnerships and small familyheld corporations accounted for much of the remainder,
while other corporations produced only 0.4 percent of the
total soybean crop. Tenant farmers accounted for 17 percent
of U.S. soybean production, full owners produced 15
percent, and part owners produced the rest.
“Domestic Uses of Soybeans: Domestically, nearly all
soybeans are processed (crushed) to extract the oil for food
and industrial use and the high-protein meal for animal feed.
A comparatively small amount of whole soybeans is used for
seed, on-farm dairy feed, and direct food uses such as tofu.
“Soybean crushing operations are generally located
near major soybean production regions, with easy access to
rail and barge carriers that transport products to domestic
feed markets and to export markets via ports located on the
Gulf of Mexico. Soybean meal is the most valuable product
obtained from soybean processing, ranging from 50 to
75 percent of total value (depending on relative prices of
soybean oil and meal). Soybean meal is the world’s dominant
high-protein feed, accounting for nearly 65 percent of world
supplies. Livestock feed accounts for 98 percent of soybean
meal consumption. The remainder is used in human foods
such as bakery ingredients and meat substitutes.
“Soybean oil’s contribution to soybean value is smaller,
as it constitutes just 18-19 percent of the soybean’s weight.
Yet soybean oil accounts for about two-thirds of the
vegetable oils and animal fats consumed in the United States.
It is used mainly in salad and cooking oil, bakery shortening,
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and margarine, but also has a number of industrial
applications. Worldwide, soybean oil is the largest source
of vegetable oil, but palm oil, whose use has grown rapidly,
looks likely to displace soybean oil’s top ranking within a
few years” Continued. Address: USDA Economic Research
Service.
9557. National Center for Agricultural Utilization Research.
2001. National Center for Agricultural Utilization Research–
NCAUR: Where the future is created. Peoria, Illinois:
NCAUR. 32 p. 14 x 22 cm.
• Summary: Contents: Introduction. Historical perspective.
NCAUR and the development of penicillin. Research
overview. NCAUR provides: Fuels and chemicals, industrial
products, crop protection and food safety, food technology.
Technology transfer. Location and contact information.
Originally named the Northern Regional Laboratory,
but now widely known as the “Peoria Ag Lab,” it began
operations on 16 December 1940. Contains many photos,
both color and black-and-white. Address: Peoria, Illinois.
9558. USDA Economic Research Service. 2001. Soybeans:
Background and issues for farm legislation (Web article)
(Continued–Document part II). https://www.ers.usda.gov/
webdocs/publications/ocs070101/50732_osc0701-01.pdf
July. 9 p.
• Summary: (Continued): “Trade and Trade Agreements: The
world oilseed market consists of many closely substitutable
commodities, such as soybeans, rapeseed, sunflowerseed,
and cottonseed. Exporting countries also process oilseeds
domestically and ship the resulting protein meal and
vegetable oils to foreign buyers. Foreign import demand
depends on the deficit between countries’ domestic oilseed
output and their consumption. Relative demand for protein
meal and vegetable oil, and limits on domestic processing
capacity, determine the ratio of oilseeds and oilseed products
that countries will import. The volume and source of foreign
imports depend on seasonal availability and relative prices,
credit and delivery terms, local preferences, and quality.
Importing countries’ policies, such as tariffs and domestic
subsidies, also can influence shipments by adjusting local
prices and the availability of competing products. Since
the oil content of soybeans is relatively low compared with
other oilseeds, the dominance of soybean oil in the world
vegetable oil market has waned.
“The United States is the world’s largest exporter of
soybeans, and exports represent a significant source of
demand for U.S. producers. Among all U.S. agricultural
products, only feed and food grains together outrank the
oilseed sector in total export value and net exports. For
the 1999/2000 marketing year, exports of soybeans and
soybean products accounted for 40 percent of U.S. soybean
production, and were valued at $6.6 billion. For the United
States, major export destinations for whole soybeans include

the European Union (EU), Japan, Mexico, China, and
Taiwan. Important markets for U.S. soybean meal exports
include the Philippines, Canada, Saudi Arabia, Venezuela,
and Turkey. With so much competition from other oils, U.S.
soybean oil exports are widely dispersed and are heavily
influenced by concessional food aid to developing nations
under the P.L. 480 food aid program. U.S. imports of oilseeds
and products amounted to $1.9 billion in 1999/2000, mainly
rapeseed and rapeseed products from Canada, olive oil from
Western Europe, and tropical oils from the Philippines,
Indonesia, and Malaysia.
“USDA administers two credit guarantee programs that
help finance a portion of U.S. oilseed and oilseed product
exports. The Export Credit Guarantee Program (GSM-102)
and the Intermediate Export Credit Guarantee Program
(GSM-103) are used to underwrite credit extended by
U.S. banks to approved foreign banks to pay for food and
agricultural products sold to foreign buyers. In essence,
the credit programs assure U.S. exporters that they will be
paid for their products. Following the Asian financial crisis
of the late 1990s, credit became particularly important in
supporting U.S. agricultural exports to several countries.
Multilateral negotiations to discipline the use of export
credits for all nations are ongoing. Another program, the
Foreign Market Development Program (FMD) uses funds
from the USDA’s Commodity Credit Corporation to aid in
the creation, expansion, and maintenance of foreign markets
for U.S. agricultural products, including oilseeds and
products.
“World trade in whole oilseeds, particularly soybeans, is
relatively unrestricted by tariffs and other border measures.
However, to help protect domestic oilseed processors, many
countries place higher tariffs on oilseed meals and vegetable
oils, in particular, than on oilseeds. For example, applied
tariffs on soybean oil average about 20 percent among the
world’s top consumers and importers of the commodity,
compared with rates generally at or below 10 percent for
soybeans. Western agricultural interests and processors have
sought for many years a worldwide elimination of all export
subsidies on oilseeds and their products in exchange for
abolishing import tariffs on them.
“The U.S. share of global exports has steadily
diminished in the past two decades despite substantial
growth in U.S. soybean output and recent gains in export
volume. In the mid- to late 1970s, the United States
dominated world trade in unprocessed oilseeds, with a
market share of more than 70 percent. Recently, this share
has fallen below 50 percent. The United States has seen its
share of soybean meal and soybean oil exports fall even
more sharply, although from a smaller base, particularly
before 1990. One reason U.S. soybean meal exports have
experienced a relative decline is the recent expansion of U.S.
meat exports, which has raised domestic meal use rather than
contributing to exports of soybeans or soybean meal.
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“A particularly important factor in the declining share
of U.S. exports has been the phenomenal growth of foreign
soybean output and exports, particularly by Brazil and
Argentina. Foreign soybean output now exceeds that of the
United States, and Brazil and Argentina share approximately
a third of the soybean export market, up from less than 15
percent before 1980. With increased production, and more
rapid expansion of trade in soy products than in whole beans,
Brazil and Argentina have each overtaken the United States
in soybean meal and soybean oil exports.
“Soybean production in South America has expanded
rapidly since the early 1970s. Brazil is now second to
the United States in soybean production. Major Brazilian
soybean-growing regions were formerly concentrated in
the south, relatively near the principal ports. In recent
years, soybeans have expanded into the vast farmland of
the center-west States, as infrastructure improvements have
cut internal transportation costs. Brazil’s vast reserves of
farmland will permit significant expansion in soybean area
once prices strengthen. Argentina’s soybean-growing regions
and crushing mills are located close to port facilities, and the
relatively small domestic market makes it the world’s largest
exporter of soybean meal and oil. Brazilian and Argentine
soybean and meal exports are projected to capture market
share from the United States in the next decade.
“China is the world’s fourth-largest producer of
soybeans. Major Chinese soybean-growing regions are
concentrated in the country’s northeast. Yet rapid growth of
China’s economy has spurred food consumption, turning
the country into a leading soybean importer. More growth is
likely, as China’s per-capita consumption of meat and oils is
still well below developed-nation levels. Changes in China’s
agricultural and trade policies have greatly influenced world
oilseed markets. The anticipated accession by China to
the World Trade Organization will reduce import barriers
on vegetable oil. Once a WTO member, China is likely to
experience lower internal oil prices and profit margins for
oilseed crushing as a result of sharply higher oil imports,
which would in turn favor imports of oilseed meal over
oilseeds.
“The European Union is self-sufficient in vegetable
oil production, but its protein meal deficit still makes it the
world’s largest import market for soybeans and soybean
meal. Since the 1960s, EU imports of soybeans swelled
because of rapid growth in livestock production and dutyfree concessions signed in world trade agreements. But in the
1970s and 1980s, consumption slowed and EU agricultural
policies subsidized a large expansion in domestically
produced rapeseed and sunflowerseed, which eroded the
market for foreign oilseed imports. The U.S. government
challenged these subsidies, and in 1992 the EU committed to
reforms of its Common Agricultural Policy (CAP), including
area limits on the planting of oilseeds. Following further
reforms of the CAP, low prices have prompted EU farmers to

scale back oilseeds planting recently. Within 3 years, direct
payments to oilseed producers will be incrementally reduced
by a third (to equal the payment that grains producers
receive), which could further discourage EU oilseed
production.
“Historically high import tariffs on cereals had boosted
EU consumption of soybean meal, which has been favored
by duty-free access for soybeans. But in coming years, EU
grain supplies are projected to swell and the CAP reforms
will allow EU grain price supports to fall even more. Despite
very low meal prices, the reduction in the relative cost of
feeding grains should cut EU soybean meal consumption
and imports in the future. The relative weakness of European
currencies against the U.S. dollar has also deterred imports
of soybeans and soybean meal.
“Under NAFTA, Mexico reduced its soybean import
tariff from 15 percent to 10 percent in 1994, and will phase
it out completely by 2003. With reforms in domestic crop
support programs, imports have virtually displaced domestic
soybean production in Mexico, with nearly all of the imports
coming from the United States. Since 1993, U.S. soybean
exports to Mexico have doubled. Strong income growth in
Mexico’s economy has boosted consumption of meat and
vegetable oil, which consequently raised soybean processing.
Improvements in Mexico’s rail links at the border have also
expedited soybean trade...”
9559. Bernard, Richard L. 2001. Breeding vegetable
soybeans in the Midwest. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 21.
• Summary: Fifty large-seeded vegetable type soybeans,
mostly from Japan and Korea, are maintained in the USDA
germplasm collection at the University of Illinois. When
these vegetable cultivars are grown in the Midwest, they are
more subject to our disease and insect pests, and to drought
stress and shattering at maturity. Address: Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois 61801.
9560. Britz, Steven J.; Kremer, Diane F. 2001.
Environmental signals triggering enhanced content
of vitamin E in seeds of vegetable soybean varieties:
Implications for global change. In: T. Lumpkin, ed. 2001.
Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 23-26. [9 ref]
• Summary: Global warming has been shown to effect plant
growth and seed composition. The authors found that small
increases in temperature cause large increases in alphatocopherol, with levels increasing to as much as 50% of total
tocopherols from only 5-10%. Corresponding decreases in
the proportion of delta-tocopherol were found, suggesting
that metabolic throughput was affected. Total tocopherol
levels did not change significantly. Address: Phytonutrients

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3279
Lab., Beltsville Human Nutrition Research Center, U.S. Dep.
of Agriculture, 10300 Baltimore Ave., Beltsville, Maryland
20705 (britz@ba.ars.usda.gov).
9561. Buker, Robert J. 2001. Edamame soybeans from
Vancouver to Kampala. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 2728.
• Summary: Dr. Al Probst, USDA soybean breeder at
Purdue Univ., introduced the author to “soybeans as a
green vegetable” when he was in graduate school. When he
served steamed grain varieties to his children, they greatly
enjoyed opening the salted pods and eating the beans with
their fingers. He soon learned that they were nutritious,
good tasting, and fun to eat. After 23 years of heading a
program that bred grain type soybean, he resigned in 1984
and moved from Indiana to his ancestral home in Vancouver,
Washington.
He then worked with USAID and introduced edamame
soybeans to Uganda (where they were well accepted),
Somalia and Zimbabwe. He obtained these soybeans from
S. Shanmugasundaram of AVRDC. Later he started an
edamame selection program in Vancouver, Washington.
He also grew one variety (Buker’s Favorite) in Belize and
Oregon.
In 1998 he had two short-term assignments in
Turkmenistan. Buker’s Favorite was among the varieties
planted in this cotton growing economy. This spring he
received reports that this variety has been well received and
production has expanded.
Buker returned to Uganda in Dec. 1998 and again in
Dec. 2000. On both assignments he gave his hosts samples
of his soybean variety and prepared local grain varieties
as a grain vegetable snack. “In Kampala, I persuaded the
hotel chef to steam some green grain soybean pods for me
and invited a reporter and invited a reporter from the major
newspaper to join me for a snack. He prepared a nice article
for his paper on the benefits of eating soybeans as a green
vegetable.”
“In summary green vegetable soybeans can improve
the human diet here and in the developing world. We must
remember that in the developing world it is the small
children that need a higher protein diet. Edamame soybeans
satisfy this dietary requirement and taste good as well as
being fun to eat.” Address: 5808 NW Alki Rd. Vancouver,
Washington. bobbuker@spiritone.com. Phone: 503-6305984.
9562. Cregan, P.B.; Kollipara, K.P.; Xu, S.J.; Singh, R.J.;
Fogarty, S.E.; Hymowitz, T. 2001. Primary trisomics and
SSR markers as tools to associate chromosomes with linkage
groups in soybean. Crop Science 41(4):1262-67. July/Aug.
[38 ref]

• Summary: A trisomic is a mutant with an extra
chromosome. “SSR markers” are simple sequence repeat
markers. “Primary trisomics provide an excellent cytogenetic
tool to associate genes and linkage groups with their
respective chromosomes. A complete set of 20 primary
trisomics (2x + 1 = 41) has been established in soybean.”
Address: 1, 5. Soybean Genomics and Improvement Lab.,
Bldg. 006, Room 100, BARC-West, USDA-ARS, Beltsville,
Maryland 20705; 2-4, 6. Dep. of Crop Sciences, Univ. of
Illinois, 1102 South Goodwin Ave., Urbana, IL 61801.
9563. Ernst, Matt; Woods, Tim. 2001. Marketing challenges
for emerging crops in Kentucky: Vegetable soybeans. In: T.
Lumpkin, ed. 2001. Second International Vegetable Soybean
Conference. Pullman, Washington: Washington State
University. 202 p. See p. 35-38. [4 ref]
• Summary: In Kentucky, the decline in demand for burley
tobacco has resulted in a search for lower-acreage, higherprofitability crops. “Edamame is one crop in early stages of
consideration as an alternative for tobacco production by
several Kentucky producers. Development of a niche market
for edamame in Kentucky has been promoted extensively by
soybean and commercial vegetable growers near Owensboro
in Daviess County (Western Kentucky).” Improved
varieties, developed at Iowa State, have been sold at local
farmers’ markets and specialty produce stores. Address: 1.
Extension Associate, Univ. of Kentucky Dep. of Agricultural
Economics, 436 Charles E. Barnhart Building, Lexington,
KY, 40546-0276, USA. mernst@ca.uky.edu.
9564. Lumpkin, Thomas. ed. 2001. Second international
vegetable soybean conference. Pullman, Washington:
Washington State University. 202 p. Held 10-12 Aug. 2001 at
Tacoma, Washington. No index. 28 cm.
• Summary: Contains 43 papers, each cited separately, in
the following sessions: 1. Overview and history. 2. Breeding
and pest control. 3. Marketing. 4. Nutrition and breeding. 5.
Breeding and production.
Sponsors: U.S. Department of Agriculture. Asian
Vegetable Research and Development Center, Small
Planet Foods, CFAO Asia Foods Group, American Takii,
Uwajimaya, Whole Soy Company, WSU IMPACT Center,
Taiwan Council of Agriculture.
Note: This conference was conceived of and organized
by Thomas Lumpkin, PhD. Address: Conference Chair,
Chair, WSU Dep. of Crops & Soil Sciences, P.O. Box
646420, Pullman, Washington 99164-6240. Phone: 509-3353475.
9565. Miles, Carol A.; Chen, Chuhe. 2001. Edamame
variety trials in Western Washington. In: T. Lumpkin, ed.
2001. Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 123-126.
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• Summary: Contents: Introduction and methods. Results:
Plant stands, flowering, plant and pod heights, yield.
Conclusions. Address: Washington State Univ., Vancouver
Research and Extension Unit, 1919 NE 78th Street,
Vancouver WA 98665, USA. Phone: 360-576-6030 Email:
milesc@wsu.edu.
9566. Nutrition Business Journal (San Diego, California).
2001. GMO controversy heats up: GMO is a double-edged
sword to the nutrition industry, as the market decides on the
benefits vs. the dangers of science. 6(5/6):38-40. Industry
Overview [Aug.].
• Summary: According to the USDA, 63% of the soybeans
planted in the USA in 2001 were genetically engineered, up
9% over the previous year.
Katherine DiMatteo, executive director of the Organic
Trade Association (OTA, Greenfield, Massachusetts) says
that OTA opposes product testing to ensure that organic
foods do not contain traces of genetically engineered
organisms.
9567. Paige, J. Luck; Lanier, Tyre C.; Daubert, Christopher
R.; Wilson, Richard F.; Kwanyuen, Prachaub. 2001.
Functionality and viscoelastic behavior of Prolina soy
isolate. In: Richard F. Wilson, ed. 2001. Proceedings of the
World Conference on Oilseed Processing and Utilization.
Champaign, Illinois: AOCS Press. viii + 213 p. See p. 197202. [22 ref]
• Summary: Prolina is a high-protein soybean cultivar
developed by the USDA’s Agricultural Research Service at
North Carolina State Univ. This study focuses on gelation
and rheology in both plain and comminuted meat systems.
Address: 1-3. Food Science Dep., North Carolina State
Univ., Raleigh, NC 27695-7624.
9568. Riaz, Mian N. 2001. Extrusion expelling of soybeans
for texturized soy protein. In: Richard F. Wilson, ed. 2001.
Proceedings of the World Conference on Oilseed Processing
and Utilization. Champaign, Illinois: AOCS Press. viii + 213
p. See p. 171-75. [10 ref]
Address: Food Protein Research and Development Center,
Texas A&M Univ., College Station, Texas 77843-2476.
9569. Soyatech, Inc. 2001. Soya & Oilseed Bluebook 2002:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 444 p. Sept. Comprehensive index.
Brand name index. Advertiser index. 28 cm.
• Summary: On the cover is a rectangular color photo of a
soybean in a micrometer, next to a pair of silver calipers,
edamame, and exotically colored soybeans–surrounded by
a wide, colorful border on a blue background. Across the
bottom: “The ultimate industry resource: In print and online.
www.soyatech.com.
On the inside front cover is a color ad from Tetra Pak,

showing soymilk, its processing and packaging. On the first
page is a full page color ad from Vigan Engineering s.a.
of Belgium. “Ports and silos equipment–Ships and barges,
loading / unloading.” On the back cover is color ad from
ADM titled “The nature of what’s to come.” The imaginative
collage features edamame in a Chinese paper takeout box
with chopsticks on one side, all inside a wok.
The Foreword states: “Our mission is to create an
information platform that supports the expansion and
development of the soybean and oilseed industry for all
people, in all countries.” Soyatech’s eNews service brings
industry-wide news stories to thousands of individuals and
companies. “Exciting new multi-client and research studies
are slated for production throughout the year.” Soyatech will
also “be more involved with the creation of symposiums
and other opportunities to allow the exchange of ideas,
technology, and innovation between industry members.”
Address: 7 Pleasant St., P.O. Box 84, Bar Harbor, Maine
04609. Phone: 207.288.4969.
9570. Wilson, Richard F. ed. 2001. Proceedings of the world
conference on oilseed processing and utilization. Champaign,
Illinois: AOCS Press. viii + 213 p. Held 12-17 Nov. in
Cancun, Mexico. [300+* ref]
• Summary: Over 350 attendees from 19 countries. Contents:
Preface. Storage, handling, shipping practices. Extraction of
fats and oils. Refining fats and oils (incl. physical refining,
hydrogenation, interesterification). Waste treatment /
environmental. Formulation of finished products. Nutrition
in relation to processing. Individual oils: Animal, marine,
palm, lauric. Individual oils: Soy, sun [sunflower], rape, and
canola. Individual oils: Cottonseed, peanut, safflower, rice
bran, olive, and other. Quality control / analytical. Meal- and
value-added products. Other topics (incl. Prolina soy isolate;
Prolina is a newly released soybean variety). Contains 32
papers; several papers are cited separately. Note: This book
contains many errors, including in the title and table of
contents. Address: USDA, ARS, Raleigh, North Carolina.
9571. SoyaScan Notes. 2001. Historical perspective on ADM
and soy protein isolates (Overview). Oct. 26. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: The following information is from one or more
long-time and very well informed insiders in the soy protein
isolate industry; they have asked to remain anonymous.
ADM started making edible soy protein isolates at a very
late date. ADM is a very technologically oriented company.
They never put much effort into selling their isolates, even
though that little Protein Products Division has always been
the pet of Dwayne Andreas. ADM got into edible isolates
after Central Soya shut down their isolate plant in Chicago
because it was causing too much pollution. The plant had
formerly been an old Al Capone brewery, within walking
distance of Lake Michigan. ADM actually bought the plant
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from a junk dealer. ADM has a small but full-time staff
that monitors used equipment nationwide, so that when
they want to start a new plant they can buy the equipment
inexpensively.
When ADM bought the plant, they hired most of the
same people who had worked there previously. Within
about 2 months they were back up to speed producing
edible isolates. They used their technical expertise to get
the production line operating at ADM’s high standards,
so the product quality was stabilized at higher levels and
effluents were decreased. ADM renamed Promine to
Ardex and continued the same line of four isolate products.
Thus Promine D (Central Soya’s flagship isolate) became
Ardex D, etc. ADM improved the quality of the products
somewhat, but they did not introduce any new products, so
they fell further and further behind Ralston Purina and Grain
Processing Corp. (GPC, whose main problem was that their
volume was too low).
ADM tried to compete by being a very, very efficient
manufacturer. Ralston at that time, for example, had a
problem with the inconsistency of their bulk density–which
was a problem for the “muscle powder market.” ADM
quickly got uniform bulk density, consistent flavor, no dark
particles, and good bacteriological quality. They priced their
products a little below the going market price because they
were a new entrant, but not much–because the profit margins
were already slim due to excess capacity in the industry.
In June 1988 ADM bought GPC’s edible isolate business
and shut down the plant–in part to get rid of this excess
industry capacity and in part because ADM considered
GPC’s diverse line of Pro-Fam isolates to be of superior
quality. ADM’s isolate line now consisted of many ProFam products and a few of the old Ardex products. Soon
ADM built a new isolate plant in Decatur and shut down
the Chicago plant. ADM was now becoming a serious
competitor to Ralston’s new PTI division.
A large quantity of these isolates went into baby foods,
soy-based infant formulas, diet foods, and muscle powders.
The industry always had high hopes for isolates in meat
applications, but the USDA was very suspicious of them
because, as purified proteins, they were hard to detect in
meats and they could bind a lot of water. Consequently
USDA required a titanium dioxide tracer and spoke of
potential “adulteration with water.”
Moreover, a huge market was developed in Eastern
Europe, where Communist administrators mandated its use
in all processed meats. The key to capturing this market was
having the lowest price product; there was little motivation
to improve quality.
About 5-6 years ago ADM started putting a lot of effort
into their soy isolate lines. They developed a line of new
products that were functionally superior–including the ProFam 890 series and 825 series (to add to fruit juices). ADM
and PTI make many different isolate products in terms of

functionality, solubility, etc. But over the past 20 years PTI
has made great progress in every aspect of isolate quality
(viscosity, bulk density, dispersibility, flavor, color, etc.), new
product development, manufacturing, and marketing, so that
they have come “to absolutely dominate the market” with
approximately 90% market share. In part, this was because
PTI could focus all of its attention on isolates–since that was
their only product line. ADM, by contrast, has hundreds of
other products.
One of our sources is one of the oldest operating
distributors of ADM protein products. He is a recognized
expert in applications of soy proteins. He has heard (industry
scuttlebutt) that Cargill might come into the isolate field, and
that they might buy PTI. DuPont paid much too much for
PTI (something like 5 times annual sales), so they have been
cutting costs furiously and ruthlessly. They have dismissed
their entire R&D staff and cut back even on their sales staff.
“Anyone would be insane to get into this market with a
brand new plant.”
The world market for soy isolates is growing nicely.
When ADM built its two new isolate plants in Decatur,
the production capacity was sold out before either one was
finished. They also have a plant in Europe. He does not think
that the FDA heart health claim has much of an effect on the
market for isolates. “People used to say that soy was really
good for you, but...” Now things have changed, and they
buy soy. For example, USDA is now actively encouraging
the use of soy in the school lunch program (especially
textured concentrates since kids won’t eat things unless they
taste good) and as an extender in meats. Some new isolate
plants in China have started production and disrupted the
international market–even though the isolate quality is poor.
“TVP–which we all thought would revolutionize the
world’s diet–has been a bust. Just a bust!” There were 11-13
manufacturers of textured soy flour 20 years ago. Now there
are only a few, a majority of it goes into pet foods (the TVP
chunks look like chunks of meat), plus commercial burritos,
pizza toppings, meat alternatives, etc. but the profit margins
are low.
The following are ADM prices F.O.B. plant, per
truckload (based on records from files): Recent ADM prices:
Soy protein concentrate: 1989–54 cents/lb. 1993–60 cents/
lb. 1996–69 cents/lb. 2001–73 cents/lb. Soy protein isolate:
1989–121 cents/lb. 1993–121 cents/lb. 1996–140 cents/lb.
2001–151 to 159 cents/lb. PTI prices would typically be 2-3
cents/lb higher.
9572. Anderson, Barb Baylor. 2001. U.S. soybean exports
close in on one billion [bushels]. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 13(1):14-15.
Oct.
• Summary: Soybean exports have been at record highs
during the past 3 years, with 973 million bushels exported
in 1999/2000, rising to 995 million in both 2000/01 and

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3282
2001/02.
A large table (Source: USDA) shows U.S. soybean
exports from 1980/81 to 2001/02. They have not risen
steadily, but have jumped up and down with considerable
volatility; the low for this period was 527 million bushels in
1988/89.
9573. Givens, Joe. 2001. Fiftieth anniversary of the Dawson
soybean plant. Speech presented at the Dawson Golf Club in
Dawson, Minnesota. 9 p. 13 x 16 cm. cards.
• Summary: Begins by focusing on how the Dawson
community benefited from the presence of this cooperative
soybean processing plant. Joe and his family lived in
Dawson for nearly 30 years. Two of his daughters were born
there and all three of his kids graduated from Dawson High
School. Dawson Mills has been one of the most successful
businesses in Western Minnesota. It has provided millions of
dollars to the Dawson community in wages, taxes, and net
savings (co-op language for earnings) distributed to member
elevators. It has also meant millions of dollars in increased
income to the farmers who grew the soybeans which were
processed at the plant. Over the 28 years the Givens was
manager, the plant’s average earnings were $1,250,000 a
year. “Since the Dawson elevator was the largest Co-op
patron, the Dawson community received a good share of this
amount... The soybean plant was by far the largest tax payer
in the school district.”
On 26 Dec. 1951, right after Jim was offered the job
of managing this plant, he called his wife, Mary, for her
thoughts. She asked: “Will you be able to come home at
nights?” When he said “yes,” she said “Grab it!” “At that
time we had been married a little more than 2 years, during
which time I had started up 6 soybean processing plants and
has not spent many nights at home.”
The main problems during the early days were lack of
working capital (they were restricted much of the time to
owning only 2 days supply of soybeans), solvent problems
(with trichloroethylene), specialty meal (developed for
west coat plywood glue was critical in getting the company
through its first year).
The plant was “shut down on Christmas Eve 1952 by
order of the Minnesota Department of Dairy, Agriculture,
and Food because of the dangers of using trichloroethylene.
This was actually a good thing because we could then make
claims against Crown Iron Works, the DuPont Co., and the
Iowa State Foundation for a faulty process. These firms
owned the patents and the process. An agreement was rapidly
reached that they would pay all the costs to convert the plant
to use conventional hexane as the oil solvent. The conversion
was made and the plant started up again in May 1953–the
time lost was only 5 months... Surprisingly, we ended fiscal
1952 with only a modest loss and in fiscal 1953 a small
gain [profit] was made.” In 1955 they finished paying off
the original construction bills. That same year a truck scale

to weigh the incoming beans and outgoing meal was finally
installed.
“We made processing history in 1959 with the addition
of a newly designed oil extractor... I had ideas to use
different principles in the design of an extractor that would
allow manufacture of extractors of very large capacity.
The Crow Iron Works agreed to build this new extractor
for us at their cost.” The new extractor was installed in
1964, replacing the 1959 extractor. It “worked beautifully
and our business grew rapidly the next few years.” “The
new extractor had a bed of flakes 6 feet wide and 20 inches
deep.” It’s capacity of 600 tons/day of soybeans was twice
the capacity of the old extractor. In 1971 a second extractor,
having a capacity of 700 tons/day was installed, giving
Dawson a total capacity of 1,300 tons/day–although it
was operated occasionally at 1,500 tons/day. “The Crown
Iron Works oil [solvent] extraction systems, the principles
of which were developed at Dawson, are now the most
preferred systems in the world. The newest ones have huge
capacities.” “Development of this new design was a team
effort–a Dawson team.”
The U.S. government had a program called Public
Law 480, to help needy nations with their food supply. One
of the foods was bulgur wheat fortified with high protein
soy grits. Dawson Mills’ extraction plant could make these
grits. “Dawson Mills was a successful bidder for some of
this business for a number of years. It was a very lucrative
business which paid for additional processing equipment in
about 2 months time.” Unfortunately, with a change in the
federal administration, the USDA under Orville Freeman
cancelled the soy grit fortification of the bulgur wheat.
Several outside studies on the profitability of adding
value to products by further processing concluded that
manufacture of soy flour and textured soy flour would
be very profitable. The “Flour Tower” was built and its
operation was successful. The fiscal years ending 1973,
1974, and 1975 were the most profitable years in Dawson
Mills’ history.
Several more studies showed that the manufacture
of non-meat ham, chicken, and beef based on the use of
isolated soy protein would be very profitable. As a result, a
soy isolate plant was built and a Food Products Division was
formed. The resulting products were of excellent quality and
were well accepted by institutional buyers, such as the U.S.
Army, U.S. prison systems, university food systems, etc. But
the retail market was too tough a nut to crack. Unfortunately,
the price of meat fell below the cost of production of these
specialty food products.
“Fiscal 1979 ending Aug. 31, the last year of operations
as Dawson Mills, ended with positive net margins of $2.4
million.” A few months later, in 1980, Dawson Mills merged
with Land O’Lakes. Joe retired in early 1981. “I have not
seen any reports to show the results of the operations of
the Dawson soybean plant since it was acquired by AGP.”
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“Thank you for your kind attention.” Address: Dawson,
Minnesota and Naples, Florida.
9574. Nutrition Business Journal (San Diego, California).
2001. Health and Nutrition Group mines Central Soya’s
potential for new ingredients: Central Soya makes progress
in supplying choline, lecithin, soy; advocates easier claim for
soy. 6(10):21-22. Oct.
• Summary: Three years ago Central Soya Co. Inc.
established its Health and Nutrition group (Charlie Worrall,
director) as part of the Specialty Products Group in Fort
Wayne, Indiana. This came in the wake of the decision in the
early 1990s by the Food and Nutrition Board of the National
Academy of Sciences to broaden its focus to include
nutrition related to long-term chronic health problems.
The new group is developing functional foods and
dietary supplements using Central Soya’s ram material
streams. In early May 2001, Central Soya submitted a
notification to the FDA concerning a nutrient content claim
for choline in foods and dietary supplements. In August 2001
Central Soya celebrated a victory when FDA authorized
this claim–the first nutrient content claim to be authorized
under the FDA Modernization Act (FDAMA). The choline
is abundant in lecithin, a product in which Central Soya
has long been an industry leader. And the company has the
technology to concentrate choline levels in lecithin.
Choline supplementation has the potential to positively
affect human memory, liver function, cardiovascular health,
and reproductive development. A product can bear the claim
“Excellent source of choline” if it contains at least 20%
(110 mg) of the 550 mg daily value of the choline RACC
(Reference Amount Customarily Consumed). Very few
natural foods contain high levels of choline. Organ meats and
eggs are rich in choline but also high in saturated fats and
cholesterol. Soy lecithin, the world’s main source of choline,
contains no cholesterol and is low in saturated fats. Last year
Central Soya introduced a line of concentrated phosphatidyl
choline (40% PC) fractions derived from soy lecithin.
Standard fluid lecithin contains 15% PC, while deoiled
lecithin, usually in powder or granular form, contains 24%.
The North American market uses over 100 million lb/
year of lecithin.
From USDA’s dietary intake database located at
Michigan State University, Central Soya was able to
determine that less than 1 gram of soy protein is being
delivered to the typical consumer from foods fortified to
meet the FDA health claim. The company is now on a
mission to have the FDA lower levels of soy protein in the
cereal and grain category (breads, pasta, adult cereals). If
lower levels of soy protein could be spread across a wider
range of foods, intake could jump to over 8 gm/day.
9575. Knothe, Gerhard. 2001. Historical perspectives
on vegetable oil-based diesel fuels. INFORM (AOCS)

12(11):1103-07. Nov. [112 ref]
• Summary: A comprehensive, outstanding bibliography.
Address: PhD, USDA / ARS / NCAUR, Peoria, Illinois
61604.
9576. Schnepf, Randall D.; Dohlman, Erik N.; Bolling,
Christine. 2001. Agriculture in Brazil and Argentina:
Developments and prospects for major field crops. USDA
Economic Research Service Agriculture and Trade Report
WRS-01-3. vi + 77 p. Nov.
• Summary: Contents: Foreword. Executive summary. 1.
Introduction. 2. Comparison of economic and agricultural
settings. 3. Soybeans, agriculture and policy in Argentina.
4. Soybeans, agriculture and policy in Brazil. 5. Soybean
production costs and export competitiveness in the United
States, Brazil, and Argentina. 6. Outlook and issues
confronting future development. List of tables. List of
figures.
9577. Hymowitz, Ted. 2001. Recollections of Jack Harlan
(Interview). SoyaScan Notes. Dec. 11. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Jack Harlan, who had retired, died on 26 Aug.
1998 in New Orleans, Louisiana, of brain cancer. Ted wrote
a memorial article that was published in Economic Botany
(April/June 1999, p. 225-27). He was cremated and his
remains are somewhere in Pennsylvania, probably with his
parents.
Prof. Harlan was Ted’s mentor. Ted met him at
Oklahoma State University, when he was a professor and
Ted was a graduate student. Jack’s father, Harry V. Harlan,
worked for the USDA as a barley breeder; he wrote an
excellent book titled One Man’s Life with Barley: Memories
and Observations. (1957). Harry was a friend of and was
influenced by Nikolai I. Vavilov. Ted and Prof. Harlan
both had offices on the fifth floor of the same building at
Oklahoma State Univ. Ted’s major professor was in legumes.
Ted visited Harlan in his office and asked if could switch
to grasses, so Harlan could be his major professor. But
Harlan had no space for Ted, so he suggested that Ted stay
with legumes and said “We’ll work together.” Ted took
two courses from Harlan: One in classical evolution and
the other in evolutionary mechanics. He was an excellent
teacher, and Ted is now teaching a course on Darwin and
evolution–which is the key to understanding the biological
sciences. Ted got to know Harlan very well; he visited his
home and also got to know his family. Harlan encouraged
Ted to go to India and he wrote a recommendation for Ted’s
Fulbright application. Prof. Harlan had a very large influence
on Ted’s interest in the history of the soybean. Later Ted got
to know Richard Evans Schultes, the father of ethnobotany,
at Harvard. As part of his PhD program at Oklahoma State,
Ted took Russian and French languages, plus anthropology.
Later, while working in Brazil, he learned Portuguese. Ted
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won a Fulbright Scholarship; he went to India, where he
researched his PhD paper on guar–with very strong influence
from Jack Harlan. He used much of the basic approach and
methodology he had learned from Harlan.
Prof. Harlan went to the University of Illinois before
Ted did. In about 1963 Marlow Thorne, a Mormon, the
department head at Oklahoma State, became the department
head at the Univ. of Illinois. In about 1964, when Ted was
in India, the president of Oklahoma State Univ. decided
that faculty should sign loyalty oaths–to the USA and
the university. Harlan refused, showing his fierce desire
for independence and his loyalty to the idea of academic
freedom. In 1966 Harlan moved to the University of Illinois
where he became professor of plant genetics in the Dept. of
Agronomy. With Prof. Johannes Martinus Jacobus deWet (a
native of South Africa), a colleague from Oklahoma State
and then at the University of Illinois, he established the
internationally respected Crop Evolution Laboratory a year
later.
From Brazil Ted got a job at the University of Illinois–
appointed by Thorne. There was an uproar in the department
(behind Ted’s back) because Ted was Jewish from New York
City. The supposed rationale was that Jewish faculty member
would ruin the department’s reputation among farmers. Ted
was not invited to faculty member parties, etc.
Harlan’s book Crops and Man is a classic, but because
both editions were published by the American Society of
Agronomy, he never made any money from it. He wrote
The Living Fields after he retired, at Cal Davis, because he
needed money. Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
9578. Winter, Metta. 2001. The man behind soymilk’s
success: Winston Lo MS ‘67 a chairman of Vitasoy
International, a food processing company that sells soymilk
and soy foods in 26 countries. Agriculture and Life Sciences
News (Cornell University, Ithaca, NY). Dec. p. 4.
• Summary: Keith Steinkraus, a microbiologist at Cornell
Univ., recruited Winston Lo as a graduate student. Lo spent
two years developing a novel, high-yielding process that
produced soymilk with a more pleasing taste. Today in Hong
Kong soymilk is popular as a substitute for milk but also
as a soft drink, second only to Coca-Cola. Worldwide, 1.5
million individual containers of Vitasoy soymilk are sold in
26 countries each day.
The person who has most influenced Winston’s life is
his wife, Jeanette. Together they raised two daughters, both
Cornell graduates (Joy ‘93 and May ‘97), who they hope will
someday join the family business.
A sidebar describes how Winston Lo has helped Cornell.
In 1994 he established the Vitasoy and Lo Fellowship in
Food Science at the Geneva experiment station with a
generous endowment. The interest income from this fund
provides support for a graduate student in the Dep. of Food

Science and Technology at the experiment station. A photo
shows Winston holding a cop of soymilk latte.
9579. Willcox, Bradley J.; Willcox, D. Craig; Suzuki,
Makoto. 2001. The Okinawa Program: How the world’s
longest-lived people achieve everlasting health–and how you
can too. New York, NY: Clarkson Potter. x + 484 p. Index.
24 cm. Foreword by Andrew Weil, M.D. [41 + 474 endnotes]
• Summary: A remarkable book! Written by a team
of internationally renowned experts, it is based on the
landmark, scientifically documented 25-year Okinawa
Centenarian Study. Okinawans have the world’s longest
disability-free life expectancy. Their occurrence of heart
disease is only one fifth that of Americans. Their rate of
breast, ovarian, and prostate cancer is less than one quarter
of American levels. And the number of centenarians per
100,000 is six times that of the USA. This is a book with
plenty of solid, practical scientific advice.
If you have ever questioned the healthfulness of
traditional soyfoods, read Chapter 4, “Eating the Okinawa
way” (p. 114-45). A table (p. 116) lists “The top fifteen
Okinawan healing foods.” No. 1 is “Okinawan tofu.” Its
main active components are saponins and flavonoids (mostly
isoflavones). No. 2 is Miso, which has the same active
ingredients.
Step 3 in eating the Okinawan way is to “Eat three
calcium foods daily.” Calcium-fortified tofu is given as the
single best source (p. 122)–containing 46% more usable
calcium than the same volume of calcium-fortified orange
juice! Calcium fortified soy milk is the 3rd best source.
“Dairy products are also excellent sources of calcium, but
they are best consumed in moderation–there is little support
from interventional studies that they actually help reduce risk
for osteoporosis [8]. In fact, osteoporosis rates are lower in
societies where people eat few, if any, dairy products. This
may be because they are high-protein foods, and too much
protein tends to leach calcium out of bones. For every gram
of protein that you eat, you lose 1 to 2 mg of calcium in
your urine [9]. For postmenopausal women your protein to
calcium ratio (how much protein you eat versus how much
calcium) is actually a stronger predictor of your risk for
bone fracture than your calcium. intake alone [10]. If you
maintain a high-protein diet for an extended period with
marginal calcium intake, you could be increasing your risk
for osteoporotic fracture.
“The type of saturated fat in dairy products is also the
worst offender for making cholesterol in the body.”
Step 4 in eating the Okinawan way is to “Eat three
flavonoid foods daily. Flavonoids–ubiquitous plant
compounds found in large quantities in soy products and
some other legumes (beans), and to a lesser extent in tea,
onions, and apples–are powerful antioxidants. They provide
a weak form of estrogen where the body needs it and block
the body’s own estrogen in locations where estrogen may
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induce cancer... two plants–soybeans and flaxseed–have
pharmacological levels of these compounds, levels that
exceed those in other plants by as much as 1,000 times [14].”
“Soy has just been allowed the unprecedented honor of an
official U.S. Food and Drug Administration (FDA) health
claim [20]... Our prediction is that as the evidence mounts
for soy consumption reducing the risks for breast cancer,
prostate cancer, and possibly other cancers such as colon
cancer, other USDA-approved health claims will follow.”
“Tips for increasing your flavonoid intake: Learn about
soy products.” On pages 126-28 are substantial, accurate
descriptions of the following soy products: Tofu, silken tofu,
tempeh, miso, soy milk, soy flour, textured soy protein (TSP)
or texturized vegetable protein (TVP), edamame, soy nuts.
The praise for soyfoods continues in the next chapter,
“Okinawa’s healing herbs and foods.” There are two pages
about Okinawa firm tofu (p. 158-59). Address: 1. M.D.,
Div. of Aging, Harvard Medical School; 2. PhD, medical
anthropologist and gerontologist, Asst. Prof., Okinawa
Prefectural Univ.–College of Nursing; 3. M.D., PhD,
cardiologist and geriatrician, Prof. Emeritus of Community
Medicine, Univ. of the Ryukyus, and Prof. and Chair, Dep. of
Gerontology, Okinawa International Univ.
9580. Photograph of the National Center for Agricultural
Utilization Research at Peoria, Illinois. 2001? Peoria,
Illinois. Undated.
• Summary: See next page. This 8-by-10-inch color
aerial photo shows the laboratory building and parking
lot filled with cars. Brown patches near the bottom are
prairie restoration sections on hill prairie garden/test plots.
University Street, running north and south, is visible in the
lower right corner. North is approximately at the top of the
photo.
Sent (March 2002) by Joyce Blumenshine, Librarian at
NCAUR in Peoria, Illinois.
9581. Yaklich, R.W.; Daun, J.K.; DeClerq, D.R. 2002.
Historical trends in the composition of soybean, canola-rape,
and flax seeds grown in the United States and Canada (Letter
to the editor). J. of the American Oil Chemists’ Society
79(2):207-08. Feb. [13 ref]
• Summary: During colder years, the seed oil and protein
concentration generally decreases (for all three species
studied) and in warmer years it increases. Thus both oil
and protein concentrations move together in the majority
of years. There was a cooling period from 1977 to 1982,
followed by warm years in 1981-82.
Graphs show: (1) Yearly mean values for soybean oil
based on the Uniform Soybean Tests in the Southern Region
and Northern Region, 1948-1998. (2) Yearly mean values
for soybean protein based on the Uniform Soybean Tests
in the Southern Region and Northern Region, 1948-1998.
Address: 1. Soybean Genomics and Improvement Lab.,

ARS-USDA, Plant Sciences Institute, Beltsville, Maryland
20705; 2-3, Canadian Grain Commission, Grain Research
Lab., Winnipeg, Manitoba R3C 3G8, Canada.
9582. Tanner, Jack W. 2002. The rise of soybeans in Ontario,
Canada, and Prof. C.A. Zavitz (Interview). SoyaScan Notes.
Feb. 3. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Charles Zavitz was unquestionably the soybean
pioneer in Ontario, but he retired in 1927. Soybeans became
a fairly important crop in Ontario during World War II, when
they served as a source of vegetable oil. but the crop didn’t
really take off until the early 1980s. The increase in corn
acreage, starting in the early 1960s, was a major cause of
the subsequent increase in soybean acreage. Corn acreage
growth was related mainly to herbicides, single-crop hybrids,
early corn which would stand up, and cheap nitrogen–all
those things came together to cause growth in corn acreage.
This, in turn, did several things to cause soybean acreage to
increase: (1) It cleaned out the quackgrass. (2) The soybeans
moved onto farms where the grower had developed some
kind of a cash-crop philosophy / mentality. (3) Soybeans
became part of the rotation with corn. So until the corn crop
grew, the soybean crop could not. Jack recalls many failures
in the 1960s when they tried to move soybeans onto a farm
that didn’t have corn; the farmer would try soybeans once
and they would be taken over by weeds and/or groundhogs.
And they often wouldn’t bear seed due to insufficient
nodulation. So, after that failure, many farmers were
reluctant to try soybeans again.
Moreover, it was not until the 1980s that early soybean
varieties were developed. Before that time, in southwestern
and central Ontario, they had Harosoy and a couple of other
varieties. Maple Arrow was the first really good, early, highyielding soybean variety. It enabled soybeans to expand
northward into central and eastern Ontario. During the 1980s
the number of recommended varieties expanded greatly, into
the hundreds.
Nodulation was another big problem. “We were moving
onto land that had never grown soybeans before. Its not that
simple to just inoculate the first crop of soybean planted.
During the 1960s and 1970s Jack and a colleague spent a
lot of time on nodulation in soybeans. Farmers knew the
importance of inoculating soybeans. But no matter how
hard you tried, you could not get decent inoculation the first
year. At that all the inoculants were based on peat; it wasn’t
until the granular inoculants came along in about the mid1970s that you could really get the number of viable nodule
bacteria that you needed to get enough nodules the first year.
Finally in the 1990s all these technologies and practices
came together as a package for soybeans: Herbicides,
granular inoculants, good early varieties, and the cash-crop
philosophy.
Dr. Zavitz did pioneering research on soybeans from
1893 to about 1927 when he retired. He evaluated more
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lines and did more production research, both for hay and for
the beans than anyone else at the time. But after Dr. Zavitz,
during the 1930s, basically nothing happened with soybeans
in the short-season part of Ontario. Moreover, OAC as an
institution was in the doldrums during the 1930s; true, that
was the decade of the Great Depression, but OAC was part
of the Ministry of Agriculture and the college became a
political football. Governments would change and people
would get fired. One of Canada’s premiers threatened to
close OAC completely. It was terrible what was going
on. So it was really until after World War II, when young
guys started coming it that OAC started moving again, and
agriculture became an outstanding department.
There was hardly any research going on there until
George Jones joined the faculty in about 1946-47. George
was a corn and soybean person and he had expertise in
herbicides; he was the one who really promoted the corn
crop here. He was called “The Christ of Corn,” he was such
a missionary for the crop that, for the first time, corn acreage
expanded greatly, setting the stage for soybean expansion.
The University of Guelph gave George an honorary degree

last year. George tried to get soybean acreage to expand, then
Jack did the same thing, but Dave Hume was the one who
really got it going because the whole soybean package came
together when he was promoting soybeans. Jack and Dave
did a lot of work jointly, published jointly, and their soybean
crews operated as one. They worked together on nodulation,
on row width, planting date, variety trials, cooperative
USDA trials, etc.
Starting with Dr. Zavitz, many people worked very
hard to promote soybeans in Canada, but perhaps the most
outstanding contribution to soybeans in Canada came from
Cass Owen, who took over the soybean research at Harrow
from Fred Dimmock. Owen developed Harosoy, which
occupied 95% of Ontario’s soybean acreage at one time; it
was also the leading variety in Ohio, Illinois, Iowa. “There
never was nor will there ever be a soybean variety that
dominated like Harosoy in both southern Ontario and in
central the U.S. Cornbelt. Harosoy was released in 1952 and
it was a dominant variety until the late 1960s. Any varieties
that came after it were crosses onto Harosoy. We needed a
short-season variety with a decent yields, but we also needed
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the soybean package (herbicide technology, nodulation
technology, etc.) that we discussed previously.
For more details see: 125 years of achievements:
OAC–A proud tradition, an exciting future, 1874-1999. Look
for soybeans in the index. Jack, who is very interested in the
history of the soybean in Canada, wrote most of the parts
related to soybeans. Address: Retired Prof., Plant Agriculture
Dep., Crop Science Bldg., Univ. of Guelph, Guelph, Ontario
N1G 2W1, Canada.
9583. Xu, Jinguan; Liu, Zengshe; Erhan, Sevim Z.; Carriere,
Craig J. 2002. A potential biodegradable rubber–Viscoelastic
properties of a soybean oil-based composite. J. of the
American Oil Chemists’ Society 79(6):593-96. June. [13 ref]
• Summary: The properties of a newly developed
bio-material made from epoxidized soybean oil were
investigated. “This new biopolymer made from soybean
oil exhibited strong viscoelastic solid properties similar
to synthetic rubbers.” Therefore it appears to have a high
potential to replace some of the synthetic rubber and/or
plastics. Address: 1, 4. Cereal Products and Food Science
Research; 2-3. Oil Chemical Research, All: ARS, USDA,
NCAUR, Peoria, Illinois 61604.
9584. Council for Biotechnology Information. 2002. Would
it surprise you to know that growing soybeans can help the
environment? (Ad). New York Times. July 9. p. D5.
• Summary: The full-page color ad shows a “biotech
soybean” plant growing against a golden background. The
text states: “Biotech soybeans have been widely planted by
American farmers and they help preserve natural resources.
Plant biotechnology makes it easier to control weeds and
plow soybean fields less–which means less soil erosion.
“But before those seeds could be planted, it took years
of research and testing to ensure that biotech crops were
safe for people and the environment. Extensive testing by
scientists shows foods derived from plant biotechnology are
as safe to eat as traditional foods.
“In fact, three government agencies share the authority
to evaluate the safety of biotech products from inception to
approval–the U.S. Department of Agriculture (USDA), the
Environmental Protection Agency (EPA), and the Food and
Drug Administration (FDA). If you want to learn more, we
invite you to call or visit our Web site: www.whybiotech.
com. 1-800-980-8660.”
9585. Wolf, Walter J. 2002. Using ethanol as a solvent for
soybean extraction, and its effect on soy proteins (Interview).
SoyaScan Notes. July 27. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Soybean oil is largely insoluble in ethanol
at room temperature; solubility increases with increasing
temperature and pressure, and most ethanol extraction is
done near its boiling point. Soy protein is denatured by

ethanol at room temperature, but it is more denatured at the
higher temperatures. So solubility of soy oil goes hand in
hand with denaturation of soy protein; there is a trade-off.
You can also increase the solubility somewhat by increasing
the percentage of ethanol (ethyl alcohol) in the typical
aqueous ethanol solution, however it is very expensive to get
pure (“absolute”) alcohol, which is 200 proof and contains
no water. The key questions are: (1) After essentially all of
the oil has been extracted by ethanol at various combinations
of temperature, pressure, and purity of ethanol, what is
the solubility of the remaining protein? (2) Is the process,
developed to maximize protein solubility, cost effective?
Heat denatures protein by unfolding the native protein
structure, then refolding it in a different way. The native
protein is usually much more soluble than the denatured
form. There is no easy way to “un-denature” a protein;
enzymes will hydrolyze a protein but will not “un-denature”
it. Address: Minnesota.
9586. Olson, Joan. 2002. Elsewhere in ag utilization:
Bargain biodiesel. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 11(3):13.
July/Sept. [1 ref]
• Summary: Scientists at USDA’s Agricultural Research
Service (ARS) “have developed biodiesel from soy
soapstock, an abundant but underutilized by product of soy
oil refining. Their patented process uses low-value, lesspure lipids, which can cost as little as one-tenth the price of
refined vegetable oils.
“The new biodiesel’s composition, engine performance
and emissions are comparable to the biodiesel from refined
soy oil now on the market. Source: Agricultural Research,
April 2002.”
9587. Olson, Joan. 2002. Elsewhere in ag utilization: The U’s
have it. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota) 11(3):13. July/Sept. [1
ref]
• Summary: “Researchers from Ohio State University,
Purdue University (Indiana), University of Missouri and
Iowa State University are collaborating on a project to
develop bio-based industrial materials using soy oil. The
regional project is funded through a $1.5 million USDA
Initiative for Future Agricultural and Food Systems grant.
Products that will be tested include airplane deicers,
polyurethane foams and heating fuel. Source: Steve St.
Martin, Ohio State University, 613-292-8499.”
9588. Ernstes, David. 2002. William E. Riegel and the Farm
Foundation (Interview). SoyaScan Notes. Aug. 9. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: For the last six years, David has done contract
work for Farm Foundation, which was founded in 1933
and is now based in Oakbrook, Illinois. He is currently
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researching and writing their history. W.E. Riegel was
on the Foundation’s original board of trustees. He was
recommended by Clifford Gregory (the well-known editor
of Prairie Farmer at the time), and served from 1933 to
1943. There are different categories of board membership.
Originally, three were farmers, one from the northwest (Roy
Johnson from Minnesota), one from the Corn Belt (Riegel),
and one from the South (Robert Lambert of Darlington,
Alabama; he appeared in Who’s Who).
Over the years there have been about 150 members
of the board of trustees–some of them quite prominent in
their fields. The Foundation has also been a research staff
of agricultural economists. The goal of the Foundation
is to serve as a catalyst for agricultural social science
research. They provide funding for extension-type activities,
producing publications, and getting material out to the
general public. It is a national organization that works with
the USDA.
Note: W.E. Riegel died on 2 Sept. 1946, at age 62.
Address: Texas A&M Univ., Texas.
9589. Duffey, Patrick. 2002. Heavy debt pulls Farmland
into Chapter 11: new CEO Terry leads reorganization effort.
Rural Cooperatives. July/Aug.
• Summary: Farmland Industries of Kansas City, Missouri,
filed for Chapter 11 bankruptcy protection on 31 May 2002.
Firms seek protection from creditors under Chapter 11
while they reorganize their business. Address: Information
Specialist, USDA Rural Development.
9590. Nachman-Hunt, Nancy. 2002. Field of dreams?
Increased customer confidence in organic foods is expected
to lead to further mainstream growth–as long as the price is
right. LOHAS Journal (Colorado) 3(3):38-41. Fall.
• Summary: On 21 Oct. 2002 the rapidly growing organics
industry came of age. On that date products made with 90%
or more certified-organic ingredients will be able to carry the
USDA’s Certified Organic label (which is shown). Above all,
this will give the booming industry wider legitimacy. A graph
(p. 41) shows organic sales in billion dollars from 1990 ($1.0
billion) to 2001 ($9.35 billion). Growth has been rapid and
steady at about 24% during this 12-year period.
9591. SoyaScan Notes. 2002. Growth habit of the soybean:
Viny vs. erect, the wild annual soybean, and its wild
perennial ancestors (Overview). Nov. 18. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: The ancestors of the cultivated soybean (all wild
perennial Glycine species) were all very viny, twining, and
procumbent in growth habit (having stems that trail along
the ground), with very small black seeds. The wild soybean
(Glycine soja), which is an annual, is also viny, twining and
procumbent with small black seeds that shatter terribly; it
is intermediate between the wild perennial soybeans and

the domesticated soybean (Glycine max). Because of this
ancestry, most of the world’s early domesticated soybeans
were of viny growth habit and had black seeds. Thus, it
would not be surprising to find a viny soybean in a farmer’s
garden in Ming dynasty, China. If it were a wild soybean
(Glycine soja), it would probably reseed itself each year;
the farmer would simply tend it. If it were a domesticated
soybean (Glycine max), it would probably have larger seeds
than its wild relative and might be erect, since farmers over
many generations selected for large seed size and erectness;
however, the growth habit might still be viny.
A small percentage of the early soybean varieties grown
in the United States were viny–like cowpeas. The vines
were either cut and used as forage for livestock, or left uncut
and used as pasture (including hogging off). These viny
soybeans, when interplanted with corn, would often climb
up the corn plant to the top. Soybean varieties adapted to
Southern U.S. daylengths but grown in the north, would
continue to grow–in a viny way–until they were killed by the
cold.
In 1910 Piper & Morse (in “The soy bean: History,
varieties, and field studies.” USDA Bureau of Plant Industry,
Bulletin No. 197) classified all 285 soybean varieties
introduced to the USA to date. The major grouping (p. 3739) was by habit of growth: (1) Plants bushy, the branches
without tendency to twine, the terminals rarely elongated:
202 introductions or 71% of the total. (2) Plants more
or less twining, especially the long slender terminals: 83
introductions or 29% of the total. Of this latter twining group
there were two subgroups: (2a) Plants erect or suberect,
slender, the internodes long; pods medium to small: 76 or
26.7% of the total. (2b) Plants procumbent, rather coarse;
pods small; very late: 7 varieties or 2.4% of the total. Of
these 7 varieties, none had a name. Four were from India,
and one each from Soochow (southeast China), Taihoku
(Formosa), and Tokyo (Japan; a wild soybean from the
Botanical Garden).
Thus by 1910 Asian farmers had been quite successful in
selecting for erect habit of growth (and large seed size).
In 1923 Piper and Morse (in their classic book The
Soybean, p. 162-70) described the main characteristics of
the 43 varieties “that have been found agriculturally the
most valuable under American conditions up to 1922.”
A tabulation of the growth habit of the plants shows the
following: Erect and stout (and usually bushy): 34
Erect and slender: 7 (Laredo, Minsoy, Otootan, Peking,
Virginia, Wilson, and Wilson-Five).
Semi-erect with twining terminals: 1 (Chiquita). Rather
inclined to lodge (fall over) in rich soil: 1 (Barchet).
In summary: 80% were bushy and stout (like most
modern varieties), and 95% were erect. None were described
as “viny,” “vining,” “twining,” or “procumbent.”
The advent of the use of the combine (combined
harvester-thresher) to harvest soybean seeds in about 1924
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created a new incentive for breeders to develop plants with
upright, stout, and bushy growth habit.
However in the USA most soybeans continued to
be used as forage, until 1941 when the number of acres
planted for seed first surpassed the number of acres planted
for forage. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
9592. Uhland, Vicky. 2002. One million organic acres added.
Natural Foods Merchandiser. Nov. p. 1, 5.
• Summary: Between 1997 and 2001 certified organic
farmland and cropland in the United States increased by 1
million acres, according to statistics recently released by the
USDA’s Economic Research Service.
This was the same type of growth that was reported
between 1992 and 1997.
The USDA tracks the amount of organic farmland,
state by state, along with the types of crops grown and total
number of livestock.
“California is still the leader in total amount of organic
acreage; the state has seen a 17% annual growth in organic
cropland since 1992. In 1999 there were 91,260 acres in
California devoted to organic cultivation, with 1,823 growers
reporting $213 million in sales.”
9593. SoyaScan Notes. 2002. Chronology of major soyrelated events and trends during 2002 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 1–The Kerry Group (of Wisconsin and
Iowa) creates Nutriant as its new nutritional division; into
Nutriant it merges Solnuts and Iowa Soy Specialties, LLC.
March–Proceedings of the Fourth International
Symposium on the Role of Soy in Preventing and Treating
Chronic Disease held at San Diego, California, published as
a supplement to the Journal of Nutrition, 132(3):545S-619S.
General chairpersons and Supplement editors: Stephen
Barnes and Mark Messina.
March–A new tofu plant owned by Sunrise Soya Foods
of Vancouver, starts operation in Toronto, Canada. This is the
company’s first plant in eastern Canada.
March 15–Minnesota becomes the first U.S. state to pass
legislation requiring diesel fuels sold in their state to contain
a 2% blend of biodiesel (B2). By 1 July 2002 nearly every
gallon of diesel fuel sold in Minnesota must contain a 2%
blend of biodiesel.
May 8–Dean Foods announces that it has signed a
definitive agreement to acquire the 64% equity interest in
White Wave, Inc. it does not currently own. The price of
this 64% was approximately $189 million, bringing Dean’s
total investment to approximately $204 million. White Wave
had total sales of approximately $125 million during the 12
months ending 31 March 2002.
May (late)–Central Soya Co. acquires CanAmera,
Canada’s largest producer of edible oil products. Central

Soya had owned 50% of CanAmera since it was established
in 1992.
July 22–Bunge Ltd., North America’s leading soybean
processor, announces an agreement to acquire a majority
stake in Cereol S.A., the Paris-based parent of Central Soya
Co., headquartered in Fort Wayne, Indiana.
Aug. 13. Pharmacia spins-off Monsanto; as a result,
Pharmacia no longer owns any equity interest in Monsanto.
During fiscal 2002 Monsanto suffered huge financial
losses. Net income showed a loss of $1,693 million–down
dramatically from +$295 million in 2001.
Oct. 1–Bunge acquires Cereol S.A. (based in Paris),
which includes Central Soya (a U.S. soybean processing
pioneer and leading manufacturer of soy protein concentrates
and soy lecithins) and CanAmera Foods (in Canada).
Oct. 4–Mr. Shoan Yamauchi, the most important tofu
pioneer in the United States and Hawaii, dies in Torrance,
California. He began making tofu in Hawaii in 1939 at a
company that was started in 1923. In 1947 he and his wife
came to Los Angeles, where in late 1947 they purchased the
Hinode Tofu Co. at 6th St. and Towne Ave. This company,
which is now named House Foods America Corporation (still
in Los Angeles), is the oldest existing Japanese-American
tofu manufacturer in the United States.
Oct. 21–The National Organic Standards take effect.
Sept. (late)–U.S. Food & Agribusiness Exhibition in
Havana, Cuba. Some 290 U.S. companies take the rare
opportunity to present their products to over 16,000 visitors.
Nov. 14–Biodegradable hydraulic fluid made from soy
oil is first used in the elevator inside the Statue of Liberty. Its
advantages over the petroleum-based oils previously used are
its environmental friendliness and improved safety–says the
National Park Service and USDA.
Dec.–Hain-Celestial buys Imagine Foods (maker of Soy
Dream and Rice Dream) for $52 million. Imagine has annual
sales of about $70 million.
9594. Golbitz, Peter. 2002. Soyfoods are a rising star in
organic market. Bluebook Update (Bar Harbor, Maine)
9(4):1. Dec.
• Summary: According to the SPINS Organic Marketplace
Report, covering the 52 weeks ending 10 Aug. 2002, White
Wave’s Silk soymilk is the best-selling organic consumer
packaged brand in the USA, with over $200 million in sales
for the combines mainstream and natural food channels.
In addition, 79% of U.S. soyfoods manufacturers use
some or all organic soybeans in their products, according to a
2000 survey conducted by Soyatech, Inc.
9595. Jost, Amber. 2002. Grants to spark soy in America:
VADG will aid soyfoods and alternative fuels projects.
Bluebook Update (Bar Harbor, Maine) 9(4):1. Dec.
• Summary: The USDA recently announced more than
$37 million in grants awarded to 231 recipients, to fund
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Value-Added Agricultural Product Development. These
value-added development grants (VADG) were authorized
by the Agriculture Risk Protection Act of 2000 and later
amended by the Farm Bill of 2002. The six-year VADG
program provides $30 million in grants each year. This year
USDA received 713 applications; of these $7 million went to
soy-related projects and businesses. For example, the Ohio
Soybean Council received a $50,000 grant to evaluate the
feasibility of making and marketing frozen tofu.
9596. Kaplan, J. Kim. 2002. For you, the consumer.
Agricultural Research (USDA) 50(12):4-9. Dec.
• Summary: A color photo on the top half of the first
page shows many soy products, both foods and Industrial
products, including: Kaukauna Nacho Cheese, Yves Veggie
Tofu Wieners, ProSobee soy formula, NutriGrain energy
bars, Betty Crocker Creamy deluxe, Wish-Bone salad
dressing, Edensoy soymilk, Mori-Nu Tofu, Ken & Robert’s
Veggie Burgers, SoyGold industrial solvent, Natural Touch
Okara Pattie, soy ink and a newspaper printed with it.
Many “products that people use every day could
justifiably carry the stamp ‘Courtesy of ARS Research.’”
Omaha Steaks began offering irradiated hamburger patties
and ground beef in November 2000–to be sure it is free of
Escherichia coli O157:H7, bacteria that can cause serious,
even life-threatening illness. Today all the 6.5 million
pounds of ground beef they sell is irradiated, which means
it is treated with “ionizing radiation produced by cobalt and
cesium atoms, machine-produced X-rays, or electron beams.
Treated meat in no way becomes radioactive.” Final FDA
approval for irradiation treatment of meat came in Feb. 2000.
Nutrim, a product similar to Oatrim developed by
USDA’s Agricultural Research Service (ARS), is now being
used to make vegan, organic chocolate truffles. Mrs. Mudd’s
Inc. (Oceanside, California) makes the delicious products;
Nutrim flows like heavy dairy cream or coconut cream.
Tifsport is a variety of bermuda grass developed for
football and soccer fields, and golf courses. Address: USDAARS Information Staff, 55601 Sunnyside Ave., Beltsville,
Maryland 20705-5128. Phone: 301-504-1637.
9597. Ruff, Michael D. 2002. Tech transfer: From ARS to a
store near you. Agricultural Research (USDA) 50(12):2. Dec.
• Summary: Since the 1920s USDA’s Agricultural Research
Service (ARS) has been developing consumer products–
described in this issue–including vegan chocolates and “an
all-natural biodegradable sunscreen made from rice and oat
bran mixed with soybean oil. This new sunscreen could be an
additional use for some of the 18 billion pounds of soybean
oil produced each year in the USA. A color cover photo
shows a package of Edensoy soymilk in a shopping basket.
The Technology Transfer Act of 1986 placed a new
emphasis on commercializing federal research. Since
this legislation, ARS has become a leader in the federal

government, credited with more than 600 new patents and
1,100 cooperative research and development agreements
(CRADA’s), which are formal arrangements enabling ARS
scientists to cooperate with companies on research project
of mutual importance. Such agreements often go a long
way to ensuring that our research does not end up existing
only in the pages of a scientific journal. Address: ARS Asst.
Administrator for Technology Transfer, Washington, DC.
9598. Suszkiw, Jan. 2002. How about some soybeans with
that tan? Agricultural Research (USDA) 50(12):13. Dec.
• Summary: SoyScreen is an all natural, biodegradable skin
and hair care product developed in the laboratory of Joe
Laszlo and Dave Compton at NCAUR (Peoria, Illinois). It
contains ferulic acid, a natural antioxidant that’s abundant
in rice- and oat-bran. The product provides both UV
(ultraviolet) protection and water resistance–when you go
swimming. Different wavelengths of UV light cause different
types of skin damage. Shorter wavelengths (up to 320
nanometers) cause sunburn. But longer wavelengths (330360 nm) can cause wrinkling and skin cancer. SoyScreen
offers the best protection at these longer wavelengths and
also the best over all protection. Research results suggests
that SoyScreen could replace all four chemical absorbers
now used. Address: USDA-ARS National Center for
Agricultural Utilization Research, 1815 N. University St.,
Peoria, Illinois 61604. Phone: 309-681-6321.
9599. Dansby, Angela. 2003. Organic seed production
increasing due to NOP [National Organic Program]: Demand
drives up supply. Seed World 141(1):8-10. Jan.
• Summary: Max Ehrhardt, president of Albert Lea Seed
House, says that organic soybeans are a great cash crop
for growers. However the bean leaf beetle can cause seed
discoloration, rendering the beans unfit for sale as food grade
for premium prices; they must be sold for animal feed.
Most seed from foundation seed companies is now
chemically treated; it cannot be used to produce organic
crops. Address: Editor, Seed World.
9600. Mescher, Kelly. 2003. Using remotely sensed data
to understand soybean yield. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 14(4):22-23. Jan.
• Summary: Data and images from outer space can help
soybean producers understand: Soil and field characteristics
related to water stress. Soybean diseases. Soybean cyst
nematodes. Herbicide injury and weed competition. Insect
damage. Marching into the future. Soybean checkoff dollars
are being used by the North Central Soybean Research
Project (NCSRP) to fund a project titled “Using remotely
sensed data to diagnose soybean yield limiting factors.” Bill
Wiebold, soybean extension specialist at the University of
Missouri-Columbia is working on that project.
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9601. ASA Today (St. Louis, Missouri). 2003. FAS is 50.
9(5):1. March.
• Summary: The Foreign Agricultural Service (FAS), an
agency of the USDA, was established on 10 March 1953.
FAS, which is celebrating its 50th anniversary this month,
works to improve access to foreign markets for U.S. products
and “operates programs designed to build new markets and
improve the competitive position of U.S. agriculture in the
global marketplace.
“The very first FAS Foreign Service National (FSN)
cooperator was from the American Soybean Association’s
Japan office.” Over the years, ASA has worked closely
with FAS to develop and grow international markets for
U.S. soybeans and soy products. FAS has a network of
agricultural counselors, attachés, and trade officers stationed
abroad as well as analysts, marketing specialists, negotiators,
and related specialists in Washington, DC.
“FAS bears the primary responsibility for USDA’s
overseas activities–market development, international trade
agreements and negotiations, and the collection and analysis
of statistics and market information. It also administers
USDA’s export credit guarantee and food aid programs.”
9602. Pollack, Andrew. 2003. Survey predicts more planting
of altered crops. New York Times. April 1. p. C2 (Natl).
• Summary: The results of USDA’s survey of farmers’
planting intentions predicted that Roundup-ready soybeans
will account for 80% of U.S. soybean acreage this year, up
from 75% last year–despite the concerns that widespread use
of Monsanto’s Roundup is causing some weeds to become
resistant to the herbicide.
9603. Corn and Soybean Digest. 2003. U.S. select crop
value. April. p. 6.
• Summary: A color graph shows that value (in billions of
dollars) of major U.S. farm crops. In descending order of
value: Corn $21.2. Soybeans $14.9. Wheat $5.9. Sorghum
$0.9. Barley $0.6. Oats $0.2.
Source: USDA, NASS, Crop Production, 2002
Summary, Jan. 2003’ USDA, ERS, Outlook Reports, Jan.
2003. Note: ERS stands for USDA’s Economic Research
Service. Address: Editor.
9604. Eaglesham, Allan; Carlson, Carla; Hardy, Ralph W.F.
2003. Foods for health: Integrating agriculture, medicine and
food for future health. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 14. 344 p.
(Proceedings of the NABC 14th annual meeting, held 19-21
May 2002 at the University of Minnesota, Minneapolis-St.
Paul).
• Summary: The National Agricultural Biotechnology
Council provides an open forum for exploring issues in
agricultural biotechnology. Established in 1988, it is a
consortium of not-for-profit agricultural research, extension

and educational members with 33 member institutions
(mostly colleges and universities) and three affiliate
members. More than 340 experts attended the conference.
One paper we liked: “How to approach the regulatory
conundrum?”, by Gregory Jaffe (CSPI, Washington, DC;
Neither FDA or USDA are able to regulate GE foods).
Address: 1. NABC Executive Director, Boyce Thompson
Inst., Room 419, Tower Road, Ithaca, NY 14853; 2. Univ. of
Minnesota; 3. NABC President. Phone: 607-254-4856.
9605. Hobbs, Suzanne Havala. 2003. Nutrition hotline:
Alternate Protein Products (vegetarian) in the government’s
Child & Adult Care Food Program. Vegetarian Journal
(Baltimore, Maryland) 22(2):2, 5.
• Summary: Federal funding of the Child & Adult Care
Food Program (CACFP) supports daily meals and snacks
for 2.6 million children and 74,000 adults at home day care
programs, day care centers, after-school care programs,
and shelters. USDA’s Food and Nutrition Service (FNS)
administers the program at the federal level; at the state level
it is administered by state education and health departments.
Modifications to the “Vegetable Protein Products”
requirements were finalized in March 2000. With the latest
group of changes, “Vegetable Protein Products” were
renamed “Alternate Protein Products” (APP). The cap on the
amount of APPs that can be used in menus was removed, and
the new regulations no longer require that APPs be fortified.
Tofu and tempeh don’t qualify as APPs because they don’t
meet the requirement in Appendix A that APPs must contain
at least 18% protein by weight when fully hydrated or
formulated. Soymilk and soy yogurt don’t count as APPs
either–even though dairy yogurt does.
9606. The Non-GMO Source (Fairfield, Iowa). 2003. Organic
industry aims to repeal controversial organic feed rule: Two
USDA surveys show organic feed is available in sufficient
quantities. 3(4):1-2. April.
• Summary: Momentum is building to repeal a rider,
Section 771 of the Omnibus Appropriations Bill, which
was introduced by Georgia Congressman Nathan Deal on
behalf of Fieldale Farms, a Georgia poultry producer that has
lobbied for an exemption to the organic feed rule. The rider
prohibits USDA from spending funds to enforce the organic
feed requirement.
9607. Bernard, Richard L. 2003. Growing, harvesting and
cooking Gardensoys. Urbana, Illinois. 1 p. Unpublished
typescript. May. 28 cm.
• Summary: “Growing Gardensoys: Soybeans should be
grown in full sun. Soil and moisture requirements are similar
to those for beans and peas. Seeds should be planted in moist
soil 3/4 to 1½ inches deep and spaced 2 to 4 inches apart in
rows 10 to 40 inches apart. Plants will usually compensate
for greater spacing with more branching. If you are in a

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3292
soybean growing area a nodulating bacterium is probably
present in your soil that will infect soybean roots and give
the plants extra available nitrogen. Without this, if there is
enough nitrogen in your garden for corn the soybeans will
still do fine. They will respond to irrigation especially during
pod-fill, if you have a dry spell or are in an arid climate.”
“In most areas insects are not a problem. Some leaf
feeding is common and not harmful if moderate. A few pods
may be damaged by insect feeding, and even become rotten
and inedible, but this is not usually excessive and no control
is ordinarily required. In some locations rabbit damage may
be excessive, and fencing during early growth may be a
necessity.
“In the Midwest soybeans are normally planted in May
for maximum growth and yield but June plantings also do
quite well although growth is less. April plantings may
succeed but run the risk of frost damage. Multiple planting
dates can be used to extend the time of harvest. A 3 to 4
day delay in planting will usually give a 1 to 2 day delay in
ripening.
“Harvesting and cooking Gardensoys: Soybeans
may be allowed to fully ripen and the dry seeds can be
readily shelled from the pod. The soybean is naturally selfpollinating, and varieties are true-breeding so you can save
the seeds from the Gardensoy varieties that you like best for
next year’s planting. The mature dry seeds may be prepared
for eating just as other beans except that to avoid rancidity
they should not be pre-soaked but put directly into boiling
water and brought to a boil for 30 to 40 minutes at which
point they are ready to eat. They may be used in recipes in
place of other beans.
“Probably the best way to use vegetable soybeans is to
pick the green immature pods after the seeds have reached
full size but before any yellowing begins (called ‘Edamame’
in Japan) (this stage will be reached usually about 2 weeks
before full ripe maturity). Any one variety will have an
optimum green-harvest period of just a few days since
all the pods on a plant tend to develop together. A longer
harvest time may be had by growing varieties with different
maturities or by multiple planting dates. Boil the pods for
only 4 to 5 minutes (in lightly salted water if your taste
prefers) after which the seeds may be easily squeezed out
(the shells are inedible) and eaten as a ‘finger food’ or added
to soups, salads, fried rice, or other dishes of your choice.
They taste good cold or hot, and the attractive bright green
color enhances the appearance of the food. After cooking
they may be frozen in or out of the pod for later or out-ofseason use. The advantage of eating the immature seeds over
the ripe seeds besides the better taste and appearance and
much shorter cooking time is that they are more digestible
since the complex carbohydrates (oligosaccharides) of the
mature seeds have not yet formed.” Address: Dr., Illinois
Agric. Exp. Station, Univ. of Illinois, Urbana, IL 61801.

9608. The Non-GMO Source (Fairfield, Iowa). 2003. China
increasing soy imports and domestic production. 3(5):8.
May.
• Summary: “China’s soybean imports are expected to reach
16.5 million metric tons (MMT) this year, a slight increase
over 16.2 5 MMT last year. In 2001-2002, the US accounted
for 43 percent of China’s soybean imports followed by
Argentina (30 percent), and Brazil (27 percent). In 20022003 Brazil is the dominant supplier with 45 percent market
share followed by the United States with 37 percent and
Argentina with 18 percent.
“China’s soybean exports totaled 304,093 MMT in
2001-2002 with the majority of these going to Japan, North
Korea, and South Korea.
“Domestic soybean production is expected to reach 17
MMT this year. Nearly all of soyfood products, such as tofu
and soy beverages, which the Chinese consume in large
quantities, are derived from domestically grown soybeans.
Very few imported soybeans go for domestic food use.
“The Chinese government recently published a FiveYear Plan, which states the country’s goal to increase
the yield and oil content of domestic soybeans to that of
imported soybeans. The Plan also mentions developing
China’s northeast area as a zone for producing non-GMO
soybeans only.
“(Source: US Department of Agriculture–Foreign
Agricultural Service).”
9609. Jordan, Joe. 2003. Soymilk in school lunch: The
leading edge of a soyfoods wave. Bluebook Update (Bar
Harbor, Maine) 10(2):2. April/June.
• Summary: The regulations that govern the federal school
lunch program, enacted during the 1940s, “essentially
prohibit any drink but cow’s milk from accompanying school
meals.” Moreover, a school cannot be reimbursed for a meal
that contains soymilk unless the student provides a doctor’s
note stating a medical need, such as lactose intolerance.
Yet many believe these rules are outdated. Lactose
intolerance is known to affect over 50% of Hispanics,
Asians, and African-Americans. The USDA has reported
that 16% of children served school meals do not drink the
accompanying milk. SANA and other soymilk advocates
are working to change the National School Lunch Act, to
establish a standard protein content for soymilk, and to
require that soymilk used in the school lunch program be
fortified with calcium (300 mg per 8 oz) and vitamins A and
D (500 IU of vitamin A and 100 IU of vitamin D per 8 oz).
The U.S. Senate has already held two hearings on the
matter and a bill is expected to be introduced by late May.
The House is expected to begin hearings on the subject
around mid-June. Photos show: (1) Two small cartons of Silk
soymilk. (2) Students holding trays in a school lunch line.
9610. Wood, Marcia. 2003. USDA plant collectors’ exotic
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expedition captured in historical photo albums. Agricultural
Research (USDA). June. p. 18-19.
• Summary: Seven albums, containing more than 1,000
photographs from the Dorsett-Morse Expedition to East Asia,
are now owned by Special Collections, National Agricultural
Library at Beltsville, Maryland. The collection is officially
named the “Palemon Howard Dorsett Collection.”
Researchers visiting the library can, by appointment, view
the albums. Each print is pasted on heavy green paper,
typical of that used for photograph albums of the early
1900s; below each is a handwritten caption in black ink
which generally includes the date, location where the photo
was taken, and the name of the plant or object shown–notes
Susan H. Fugate, head of the library’s special collections.
For example: “Soja ussuriensis, Wild soy bean. View [of]
the wild soy bean plants growing along road side on [the]
outskirts of Heijo [today’s Pyongyang / P’yongyang, the
capital of North Korea]... These plants appear different from
wild soy bean found in Manchuria and Japan. The leaves are
larger and somewhat different [in] shape.”
A selection of nearly 50 prints can be viewed on the Web

at www.nal.usda.gov/speccoll/findaids/dorsett.
The major focus of this expedition was soybeans.
“Today soybeans are the second largest U.S. farm crop,
worth more than $14 billion in 2002.” Food uses that Dorsett
and Morse envisioned are part of that market. “What’s more,
studies are revealing the new benefits of soy compounds
such as isoflavones.”
“Some of the credit for this current success can be
attributed to the Dorsett-Morse expedition. The team brought
back about 4,500 soybean specimens as well as another
4,500 specimens of interest. Some of the soybean plants had
prized traits, such as resistance to harmful microbes that
could otherwise devastate the crop.
“Dorsett, born in Illinois in 1862 and educated at
the University of Missouri, joined USDA in 1891. After
more than a decade, he left the department to start his own
business, then rejoined as a plant explorer in Washington,
D.C., in 1909.
“The Dorsett-Morse Oriental Exploration Expedition
was an unqualified success and further enhanced Dorsett’s
reputation as a premier plant explorer. In 1936, he won the

Frank N. Meyer Medal from the Council of the American
Genetic Association for his outstanding work. The award was
named in honor of another USDA plant explorer, who died
under what some claim were mysterious circumstances while
on a collecting expedition in China.
“But that’s another story.”
A photo shows P.H. Dorsett (second from right) and his
Chinese interpreter Peter Liu on the trail. No date is given.
Address: USDA ARS.
9611. Zubik, Ligia; Meydani, Mohsen. 2003. Bioavailability
of soybean isoflavones from aglycone and glucoside forms
in American women. American J. of Clinical Nutrition
77(6):1459-65. June. [32 ref]
• Summary: “Background: Test results on the bioavailability
of isoflavones in the aglycone or glucoside form in Eastern
and Western human subjects are contradictory.
“Objective: The objective was to investigate the
bioavailability of the soy isoflavones daidzein and genistein
in American women with typical American dietary habits
after ingestion of the aglycone or glucoside form of
isoflavones.
“Design: Fifteen American women aged 46 +/- 6 yr
participated in a randomized, double-blind study. Blood
samples were collected 0, 1, 2, 4, 8, 12, 24, and 48 hr after
consumption of aglycone or glucoside tablets with breakfast.
The plasma curves for daidzein, genistein, and equol were
constructed and the postprandial maximum concentration
(C(max)), time to the maximum concentration (t(max)), and
area under the curve (AUC) were determined.
“Results: Isoflavone concentrations peaked early (1-2
h) in plasma and peaked again at 4-8 h. Mean C(max),
t(max), and AUC values for genistein were not significantly
different after ingestion of aglycone or glucoside. However,
C(max) and AUC values, but not t(max), were significantly
higher for daidzein after aglycone ingestion, which was
partly due to its higher content in the aglycone tablets. Equol
appeared after 4 h and remained elevated after 48 h. Despite
a higher content of daidzein in the aglycone tablets, the
AUC for equol was significantly higher after ingestion of the
glucoside tablets, probably because of the metabolic action
of intestinal bacteria during the long intestinal transit time of
glucoside.” Address: 1. Jean Mayer US Dep. of Agriculture
Human Nutrition Research Center on Aging, Tufts Univ.,
Boston, Massachusetts 02111.
9612. Newshour with Jim Lehrer. 2003. Trans fats labeling
required by FDA. Television broadcast. PBS. July 9.
• Summary: FDA and U.S. Department of Health and
Human Services announce that the trans-fatty acid content of
all foods sold in retail stores (but not in restaurants) must be
listed on the “Nutrition Facts” portion of food labels starting
in Jan. 2006. “Trans fats,” like saturated fats, are considered
“bad fats” which contribute to heart disease and obesity.
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Many researchers believe that gram for gram, trans fat is as
bad for your heart as saturated fat. Nutrition experts now
advise consuming as little trans fat as possible.
Michael Jacobson, founder and director of Center for
Science in the Public Interest, notes that most trans fats are
found in junk foods. He advises that people interested in
good health eat less junk foods and more real foods, such as
fruits, vegetables, and whole grains–which contain no trans
fats.
9613. SoyaScan Notes. 2003. Chronology of Edward
E. Evans of West Branch, Michigan, and his work with
soybeans. Aug. 2. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 1864 Nov. 4–Born in Warsaw, New York. 1896
ca–Evans begins to grow and sell “soys.”
1901–The soybean variety Buckshot is originated by
Mr. Evans as a hybrid, ‘Evans’s Crossbred No. 6,’ which
he advertised in 1902 and distributed widely. “In recent
correspondence Mr. Evans states that this was a hybrid of
a large, flat, black variety, Medium Early Black, and of a
Dwarf Brown” (Juvik et al. 1989).
1902–Mr. Evans secures the seed of Early Yellow and
calls it Ito San. He subsequently secures it “from half a
dozen sources in the United States and Japan” (Piper &
Morse 1910, p. 28).
1902–”The Ogemaw, or Ogema, variety is first
introduced by Mr. E.E. Evans, of West Branch, Michigan,
in 1902, as ‘Evans’ Crossbred No. 9.’ Mr. Evans writes that
he originated this as a cross between his No. 6, Early Black,
and the Dwarf Brown. All of the several lots of this variety
grown in our trials, namely, Agrostology Nos. 13502, 17258,
and 17259, trace back to this origin, and it has been obtained
from no foreign source” (Piper & Morse 1910, p. 31).
C.R. Megee of Michigan writes in 1937 (p. 3): “As
early as 1902 and for 20 years afterwards, E.E. Evans of
West Branch, Michigan, took an active part in introducing,
breeding, and distributing varieties of soybeans. The
Ogemaw is an introduction of Mr. Evans and is the result of
a cross between his No. 6 Early Black and Dwarf Brown.
1904 May–USDA Bureau of Plant Industry receives
seeds of Ogema from Mr. Edward E. Evans of West Branch,
Michigan. The USDA numbers it Agrost. 1992 (USDA
Bureau of Plant Industry, Bulletin. 1907. No. 97. March 15.
See p. 145).
1904–Earliest Evans Seed Catalog seen, owned by
National Agricultural Library, Special Collections (Beltsville,
Maryland). Reference: Evans Seed Co., Inc. 1904. 1904
retail price list: Northern grown legume, forage plant,
grain and grass seeds (Mail-order catalog). West Branch,
Michigan. 24 p. 23 cm. Evans coins the word “soys” and
uses it widely. He is the first American to develop a new
soybean variety (Ogema). Ogemaw is the first soybean
hybrid developed in the United States (Bernard et al. 1988,

p. 1). He is also the first American to cross two soybean
varieties to make a new variety. He gave his crosses names
such as “Cross Bred No. 6” and “Cross Bred No. 9.”
Piper & Morse (1923, p. 41) state: Prior to 1898, not
more than 8 varieties were grown in the United States.
One of these was Ogemaw, which had brown seeds. The
Ogemaw, or Ogema, variety was first introduced by E.E.
Evans, West Branch, Michigan, 1902 as a supposed cross
between the Early Black and Dwarf Brown varieties. He
named the soy bean variety Ito San (in honor of Marquis
Ito, the Japanese statesman), and says that he originated the
varieties Ogema, Early Black or No. 6, and Olive Medium.
1928 June 27–Edward E. Evans dies in West Branch at
his home.
9614. South Carolina Corn and Soybean Association. 2003.
Edamame soybeans (Brochure). Columbia, South Carolina. 3
panels each side. Each panel: 22 x 9 cm.
• Summary: The front panel of this full-color glossy
brochure shows two edamame pods, one largely open and
one nearly closed, in a square porcelain dish on a round
bamboo basket. Shelled edamame in a pasta and veggie salad
in a wooden bowl. The text reads: “What are edamame?
Pronounced ‘ed-a-ma-may,’ these sweet bright-green
soybeans are delicious, served in the pod or shelled like baby
limas. Traditionally served in Japanese restaurants and now
offered in many supermarkets, they make a great addition to
many of your familiar recipes, and can also be served as a
tasty and nutritious snack by themselves or salted.”
On the inside 3 panels are 5 edamame recipes, each with
a color photo of the finished dish.
On the back two panels: “A new profitable crop for
South Carolina farmers.” “South Carolina edamame are
healthy for you and are GMO-free (natural, never genetically
modified). The Japanese name “edamame” means “beans on
branches.”
“Content edited by Mary Jo Wannamaker, Wannamaker
Seeds. Photography by Heidi Mehltretter... This brochure
was made possible by a grant from the S.C. Dept. of
Agriculture” and the USDA.
Talk with Mary Jo Wannamaker. 2004. March 21. This
brochure was released in Aug. 2003. It was funded by a
USDA grant. Address: P.O. Box 11280, Columbia, South
Carolina 29211. Phone: (803) 734-1767.
9615. Hymowitz, Ted. 2003. Update on soybean rust
(Interview). SoyaScan Notes. Sept. 4. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Ted’s interest in soybean rust started in 1985
when he visited Taiwan and saw the terrible damage that
soybean rust was inflicting on Taiwan’s soybean crop. At the
time he was collecting wild perennial Glycine species, which
are relatives of the cultivated soybean. He wrote a proposal
to USAID in Taiwan asking them to test his wild relatives for
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resistance to soybean rust. AID accepted the proposal, grew
his 12 wild perennial species on plots in Taiwan, and found
that 23% of accessions were, in fact, resistant to soybean
rust–a major, pioneering discovery! In 1992 Hymowitz and
colleagues published the following scientific paper: Hartman,
G.L.; Wang, T.C.; Hymowitz, T. 1992. “Sources of resistance
to soybean rust in perennial Glycine species.” Plant Disease
76(4):396-99. April.
Ted and his colleagues then learned how to cross some
of the wild perennials with Glycine max, the cultivated
soybean. When he proposed that these now be tested, AID
had lost interest.
For many years Hartwig believed he had found 3-4
genes for resistance to soybean rust. But more careful
testing recently revealed that there is no known resistance to
soybean rust in the cultivated soybean.
Today soybean rust causes huge economic losses to
soybean producers in many countries. In Brazil, for example,
the loss in yield due to rust in one recent year was $700
million and the cost of fungicides was $500 million, for a
total cost of $1.2 billion. Meanwhile, soybean rust is moving
north from Brazil toward the United States. It is now in
the state of Bahia. About 6-7 months ago Ted submitted
a proposal on soybean rust to the North Central Soybean
States; it included 7 researchers from various states and the
USDA. They turned it down flat. Then North Central passed
it on to the United Soybean Board (USB), who showed a
little interest and said that might fund it starting next January.
They don’t seem to realize that developing resistance to this
disease will take time.
But now, the USB, whose policy on rust has long been
“If its not here, we’re not interested,” is starting to roll the
drums and engage in public relations campaigns–but they
are not taking any meaningful action. “It’s all garbage, just
politics.”
Some of Ted’s material is now being tested by private
seed companies outside the USA in countries where soybean
rust is already widespread.
Update: 2003. Oct. 1. The USDA is increasing its
monitoring of rust, especially along our borders. They are
also trying to collect rust samples from other countries–the
very countries USDA and the American Soybean Assoc.
refused to help with their soybean programs in the 1980s.
As soybeans breeders look for resistance to rust, they look
first in the basic germplasm collection for Glycine max. If
they find none there, they look for it next in the wild annual
soybean, Glycine soja. If they find none there, they go look
for last in the wild perennial Glycine species. Ted has proved
that it exists there. But to complete the cross and incorporate
those genes into our best soybean varieties requires a
commitment of time and money, to pay for a team of people
to work on the project. Presently, Ted is the only salaried
person in this field at the University of Illinois; everyone else
works on grants. Address: Prof. of Plant Genetics, Dep. of

Crop Sciences, Univ. of Illinois, Urbana, Illinois.
9616. Reuters Worldwide. 2003. Brazil says US broke
protocol on soy fungus visit (News release). 2 p. Sept. 4.
• Summary: Sao Paulo, Brazil. Sept. 3. On Wednesday,
Brazil’s Agriculture Ministry said a USDA inspector “broke
world trade protocol when he conducted unauthorized tests
on the spread of Asian rust fungus [Phakopsora pachiyrhizi]
in the local soy crop [in Barreiras, Bahia] and recommended
trade restrictions.
“Brazil is the No. 2 soy producer after the United States,
and should take the top slot in the next few years. It ships
relatively little soy to the United States, but U.S. growers are
outspoken in opposition to imports of cheaper foreign soy.”
U.S. producers have asked the USDA to ban Brazilian
soy imports, contending they could spread rust to the
American crop, but the USDA has refused, saying there was
little risk of the rust fungus in shipments.
Note: The release repeatedly uses the word “soy” alone
to refer to soybeans.
9617. Agricultural Research (USDA). 2003. Veggie oil-based
hair care products. 51(9):19. Sept.
• Summary: Most of today’s hair gels get their holding
power from synthetic polymers. After the gels are applied,
the main ingredient, water, evaporates, leaving a thin film
around the hair strands, helping to keep them in place.
Recent research has shown that it is possible to get the
same holding power with lipid compounds derived from
inexpensive soapstock, an under-utilized byproduct of
processing oilseeds–such as soybeans. Gels created from
soybean soapstocks work well on a variety of hair types.
They should be inexpensive to product, since soapstock costs
only a fraction of the price of synthetic polymers.
9618. Agricultural Research (USDA). 2003. Vitamin K helps
build women’s bones. 51(9):19. Sept.
• Summary: Data from the Framingham Heart Study 19962000 shows that adequate vitamin K intake is essential for
strong bones. “It helps certain proteins bind calcium, which
is required for proper bone mineralization.” Recommended
levels are 120 micrograms/day for men and 90/day for
women. Best sources are leafy green vegetables and
vegetable oils [such as soy oil].
Note 1. Soymilk, tofu, and other traditional soyfoods
made from whole soybeans contains significant amounts of
soy oil.
Note 2. Vitamin K also promotes blood coagulation and
excess intake can be a problem for some cardiac patients and
may cause blood clots.
9619. Comis, Don. 2003. Moon Cake, anyone? Supersize
vegetable soybean makes its debut. Agricultural Research
(USDA) 51(9):8-9. Sept.
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• Summary: A new soybean variety named Moon Cake,
developed by geneticist Thomas Devine, will be ready for
the Chinese Moon Cake Festival this autumn. The seed will
be distributed to companies that are awarded licenses to
market it. Growing 6 feet tall–under the right conditions,
this is the first vegetable soybean to be released by the
Henry A. Wallace Beltsville Agricultural Research Center, in
Beltsville, Maryland.
“Moon Cake is named for an annual Chinese harvest
festival during which people eat sweet cakes, often made
partly with lotus or sesame seed and bean paste [usually
made from cooked, ground azuki beans and sugar], and
generally shaped like the full moon the festival celebrates.”
“The festival is held sometime in Aug. or Sept.”
Color photos show: (1) Thomas Devine standing beside
one soybean plant, which is taller than he is. (2) A person’s
hand behind well-developed pods of Moon Cake vegetable
soybeans on a living plant. Address: USDA ARS.
9620. Nelson, Tina. 2003. SANA [Soyfoods Association of
North America] 25th anniversary celebration. September
4, 2003. Washington, DC: Soyfoods Association of North
America. 2 p. 28 cm.
• Summary: A brief and superficial story of the founding
of the Soyfoods Association of North America in July 1978
in Ann Arbor, Michigan. Steve Demos and Lester Karplus,
who were present at both the founding and at this reception,
shared their reflections of the past 25 years. She thanks the
chefs who created the evening’s soy delicacies: Kim Galaez,
Patricia Greenberg, Dana Jacobi, and Akasha Richmond. She
also thanks and acknowledges the sponsors of the evening:
ADM, Cargill, Hain-Celestial Group, Kellogg / Worthington
Foods, Light Life, Solae LLC, Sunrich, Tetra Pak, VitasoyUSA, and White Wave. And she welcomes special guests
from USDA, FDA, and Capital Hill.
The talks ends: “Thank you all for coming and enjoy the
soy treats and the historical documents and photos with your
colleagues.” Address: Galaxy Foods.
9621. Soyatech, Inc. 2003. Soya & Oilseed Bluebook 2004:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 408 p. Sept. Comprehensive index.
Brand name index. Advertiser index. 28 cm.
• Summary: On the cover is a pointillist / expressionist
painting, with some of the dots being actual tiny soybeans.
of the rear view of a farmer in a tractor plowing a field. On
the inside front cover is a color ad from Natural Products Inc.
(Grinnell, Iowa) titled “Applying the natural goodness of
soy.” The company offers “New products. New technology.
New ideas. Full line of enzyme active full fat soy products.
Full line of roasted full fat soy products.” On the first page
is a full page color ad from Bunge North America (St. Louis,
Missouri). “Now more than ever. Since 1923 Bunge North
America has enhanced the value of America’s Harvests.” On

the back cover is color ad from ADM Food Ingredients with
the tagline: “For all of your food ingredient needs, ADM is
the nature of what’s to come.” The text states: “ADM offers
the most complete line of over 500 ingredients and has the
expertise to apply them to a wide variety of great-tasting
foods.” On the title page of the book is a bright yellow selfadhesive label containing “Your access code,” which expires
in a year.
The Foreword, by Peter Golbitz of Soyatech, states:
“This is the 16th edition [of the Bluebook] that we have
produced and the 56th edition since the publication’s
inception by the American Soybean Association in 1947.”
“World soybean production will reach 195 million metric
tons this year, with an estimated value of $41 billion
before processing. This is enough soybeans to give every
man, woman, and child on our plant over 30 kilos [66 lbs]
each. This great resource can provide nearly half of an
adult’s protein needs for a year. Unfortunately, due to the
imbalance of resource utilization between the developed
and the developing world, many people still find it difficult
to get adequate nutrition for themselves and their families.
This results not only in poor health, disease and decreased
productivity, but it also contributes to the lack of security and
trust in the world.
“Now it seems that many people are becoming aware
of the great resource that soybeans provide. Testimony to
this is the great soyfoods boom that is currently underway
in the United States and in other Western nations. In most
Asian nations, soybeans have been providing protein for
direct consumption for centuries... From South and Central
America, to Africa and India, soybeans are finding their way
into new food products and home kitchens.” Address: 1369
State Hwy 102, P.O. Box 84, Bar Harbor, Maine 04609.
Phone: 207.288.4969.
9622. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. Honduran malnourished get taste of
soy: Mothers, schoolchildren and HIV affected benefit from
improve nutrition and product trials. 15(1):14-15. Oct.
• Summary: About the American Soybean Association’s
World Initiative for Soy in Human Health (WISHH)
program, which began four soy nutrition trials this
summer in Honduras. “Soy’s impact was first felt by
school children in July [2003] as 11 schools in Olancho,
a rural Honduran city, added soy protein to daily dishes.
The pilot program impacts a critical meal. School lunches
represent the only meal consumed each day by many
of the 600,000 school children served by the national
program. WISHH has a powerful partner in the project–the
World Food Program (WFP), a United Nations agency
that operates food assistance programs around the globe,
distributing commodities accessed through the U.S. Agency
for International Development [USAID] and the U.S.
Department of Agriculture.”
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9623. Peterson, J.; Lagiou, P.; Samoli, E.; Lagiou, A.;
Katsouyanni. K.; La Vecchia, C.; Dwyer, J,; Trichopoulos, D.
2003. Flavonoid intake and breast cancer risk: a case-control
study in Greece. British J. of Cancer 89(7):1255-59. Oct. [35
ref]
• Summary: “After controlling for dietary confounding, there
was no association of breast cancer risk with flavanones,
flavan-3-ols, flavonols, anthocyanidins or isoflavones.”
Flavonoids occur naturally in plants (Peterson and
Dwyer, 1998). In 2003 the U.S. Department of Agriculture
published food composition data for five categories of
flavonoids: flavones, flavonols, flavan-3-ols, flavanones
and anthocyanidins. For a sixth category, isoflavones, food
composition has been available since 2002 (USDA & Iowa
State University, 2002).
The isoflavones, which include daidzein and genistein,
are found mainly in soya and soya products (Peterson
and Dwyer, 1998). Intakes of soya and soya products has
traditionally been, and still is, very low in Greece.
Soy is mentioned 5 times in this paper. Address: Schools
of Nutrition and Medicine, Boston, Massachusetts 02111.
9624. Turtle Mountain, Inc. 2003. Singular sensations:
America’s favorite non-dairy frozen dessert is available in
convenient single servings (Leaflet). P.O. Box 70, Junction
City, OR 97448. 1 p. Front and back. 8½ x 11 inches.

• Summary: Color leaflet sent by Patricia Smith from
Natural Products Expo East. 2003. Oct. Copyright date
is 2003. A photo shows the front panel of eight Soy
Delicious novelty products: Big Buddie, 3 rounded enrobed
sandwiches (Mocha Mania, Mint Mania, and Vanilla), 2
open sandwiches (Mint Chocolate Chip, Chocolate Chip),
and 3 bars. On the rear is nutrition facts and ingredients for
all 9 products. “Made with the #1 selling non-dairy frozen
dessert. Certified Organic, cholesterol free, non-dairy, vegan
certified. Heart K Parve. USDA Organic logo.
An ancient legacy: Sea turtles. Address: Junction City,
Oregon. Phone: 1-866-3TURTLE.

9625. Saunders, David. 2003. Update on the Soy Protein
Council (Interview). SoyaScan Notes. Nov. 21. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The Soy Protein Council has not been very
active during the past few years. They have no annual budget
except for a fixed management fee (overhead, which pays
indirect costs including part of David’s salary), deal mainly
with regulatory issues (such as USDA, FDA, and school
lunch programs), and are paid on a project by project basis.
There are three members: Cargill, ADM, and Solae (a joint
venture of DuPont and Bunge).
The member companies do promotion at the company
level. They have seen much growth in demand for soy
protein products since Oct. 1999 when the FDA issued its
heart health claim for soy proteins.
Since one of the members was involved in anti-trust
and price-fixing issues several years ago, that company’s
attorneys have advised that they should not be meeting
in a closed room with their competitors. When they do
meet, David hires an anti-trust attorney to be present at
the meeting, makes sure that there is a clear agenda that is
adhered to, and that detailed minutes are kept.
NOPA (formerly NSPA) used to be managed by Sheldon
Hauck & Associates, but they left for another management
firm. Address: Executive Director, Washington, DC.
9626. SoyaScan Notes. 2003. What is titanium dioxide and
how is it used with soy products? (Overview). Nov. 26.
Compiled by William Shurtleff.
• Summary: According to the Encyclopedia Britannica
(2002), titanium is a chemical element–a lightweight, highstrength, low-corrosion, structural metal. Titanium dioxide,
a nontoxic, pure white powder, is extensively used as a
pigment in paints, enamels, and lacquers.
The SoyaScan database presently contains 20 records
that mention “titanium dioxide.” From 1936 to 1961 (3
records) it is used as a pigment to whiten paints. In 1953 The
Glidden Company, in a joint venture, started a large plant in
Japan to manufacture titanium dioxide. From 1965 to 1981
(4 records) it is used as a tracer or tag, mixed with isolated
soy proteins (ISP) or textured soy protein products, so that
their presence could be detected when used in meat products.
One label read: “0.1% titanium incorporated as food grade
titanium dioxide in accordance with USDA regulations.”
In 1984, during the Reagan administration, the USDA
eliminated the requirement that titanium dioxide be added to
soy protein products as a tracer.
In 1993 it was used as a whitener in Mocha Mix Fat
Free Non-Dairy Creamer (made by Presto Food Products).
In 1997 it was used as a whitener in Rice Moo (Non Dairy
Beverage Mix) (Original and Vanilla flavors, made by Sovex
Foods). Also in 1997 it was used as a whitener in SoySoft
Deep Treatment Penetrating Cream (made by SoySoft, Inc.)
In 1988 its use as a whitening pigment for paper coatings
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was discussed. According to Ted Nordquist (Dec. 2003), he
saw it on the label of 8th Continent Soymilk (Vanilla and
Original flavors, made by General Mills) in which it was
presumably used as a whitener when the product was first
launched in about 2001, however (Dec. 2003) it presently no
longer appears on the label.
9627. Mescher, Kelly. 2003. The history of soybeans in
the U.S.: From 1890 to 2001. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 15(2):22-23. Nov.
• Summary: This brief history focuses on soybean breeding
and variety development. Soybean research in the U.S.
was initiated in the 1890s by the USDA and some state
universities. The Dorsett-Morse expedition to East Asia in
the late 1920s and 1930s brought back over 5,000 soybean
varieties. About 1,700 varieties considered to have value as
breeding material were kept and became the foundation of
the USDA Germplasm Collection in 1949. The remaining
2,300 varieties were discarded or lost. Also discusses: Effects
of World War II. The 1950s and 1960s–mechanization,
computerization, and the use of winter nurseries to grow
multiple generations each year in a breeding program. The
1970s–major changes in soybean research. The Plant Variety
Protection Act (PVPA) was signed into law in 1970 and
later amended in 1994. This encouraged soybean breeders
in the private sector to develop better varieties by giving
them patent-like rights; the result was a major increase in
private breeding and a decline in the importance of breeding
public varieties at agricultural universities. The rest of the
article discusses genetically engineered (GE) soybeans, and
mentions the resistance of consumers around the world to
these soybeans.
The cover photo, which goes with this article, shows a
rear view of a farmer with two horses harrowing a field of
soybeans.
9628. Levenstein, Harvey A. 2003. Paradox of plenty: A
social history of eating in modern America. Revised ed.
Berkeley, California: University of California Press. ix +
353 p. Index. 23 cm. Series: California studies in food and
culture No. 8. [1529* endnotes]
• Summary: This revised edition is identical to the original
1993 edition except that: (1) The publisher and cover are
different. (2) It contains a new Epilogue (which updates the
book, p. 256-67) after the last chapter, plus 56 endnotes that
accompany it. The index appears to be the same. Levenstein
was born in 1938. Address: Prof. Emeritus of History,
McMaster Univ., Univ. of Hamilton, Ontario, Canada.
9629. Rohweder, Dwayne; Peterson, David; Lauer, Joe.
eds. 2003. University of Wisconsin Agronomy Department:
The first hundred years. Madison, Wisconsin: University of
Wisconsin. x + 428 p. Index. Illust. 25 cm.
• Summary: Concerning soybeans–Page 12: “G.M. Briggs

(1919-1954) worked in extension, weed control (mostly
quackgrass and Canada thistle) crop production, and
soybeans. He was known as ‘Soybean Briggs’ because he
always carried soybeans in his pocket.” Note: He used them
like a calling card, giving a few to everyone he me whom he
thought might use them. By 1920 Briggs was the soybean
“sparkplug” in Wisconsin.
Page 18: Professor E.J. Delwiche saw that soybeans
were grown for forage. The varieties were Manchu and
Itosan. “The beans were harvested and placed in cocks to
dry. He remembers that ‘Soybean Briggs’ frequently stopped
in at the [agricultural experiment] station.”
In the chapter on “Extension” is a section titled
“Soybeans” (p. 75). Soybeans were grown in demonstration
plots. As with small grains, the Agronomy Department
supplied variety plot materials through the Foundation Seed
Stocks program. George Briggs, Don Peterson, Elwood
A. Brickbauer and Ed Oplinger conducted replicated yield
trials in Burnett, Monroe, Trempleau, and Racine Counties
to provide data on soil type, climatic conditions, etc. and
ultimately to find which varieties were best adapted where.
Page 78: “Memories of an ‘oldtimer’” by George M.
Briggs reproduces parts of his article in the Aug. 1970 issue
of Soybean Digest (p. 50-53). He was introduced to soybeans
in Sept. 1912 when he and a fellow agricultural student tried
to thresh out some at the University of Minnesota Farm.
Pages 165-80: An entire chapter is devoted to
“Soybean.” Its contents: Introduction (“UW researchers
began breeding new varieties and testing production methods
as early as 1912”). Soybean breeding activities: 19121974 (“Soybean breeding work at UW started with A.R.
Albert’s appointment in 1912... UW developed and released
Chippewa, Dunn and Rampage cultivars. The Chippewa
and Chippewa 64 cultivars were major improvements over
other early maturing cultivars and were soon the most
widely planted cultivars in Wisconsin and Minnesota”).
Soybean breeding and research activities: 1975-1996:
Cultivar development, USDA Uniform nursery, breeding
for cold tolerance, uneven stands, double cropping, brown
stem rot disease breeding research, Sclerotinia disease
breeding research, row spacing research. Production
research and extension activities: 1950s to 1970. Production
research and extension activities: 1970 to 2001: soybean
variety evaluation and testing methods, research equipment
development, soybean cultural practices: 1970-2002,
inoculation and fungicide screening, soybean extension
activities.
Page 298: “Soybean order: A Soybean Order was
formed in 1920 to encourage the production of soybeans and
standardization of the crop both as to varieties and better
distribution methods. Growers reported that more than 40
varieties were being offered for sale in the state. The order
was planning to reduce this number and provide purebred
seed of tested varieties.
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“Officers of the new order were P.W. Jones, Black River
Falls, president; V.P. Atwell, Stevens Point; vice president;
and George M. Briggs, secretary. The order was charged with
determining the best varieties and cultural methods, and to
disseminate information regarding the production practices,
value and uses of the soybean in Wisconsin.” Great idea!
Was Wisconsin the first state to conceive and implement such
a plan?
Pages 318-19: On 2 Dec, 1919 a group of 52 crop
improvement association officials, agronomists and
farmers representing 13 states and Canada met at the Union
Stockyards in Chicago and, after discussion, formed “the
International Crop Improvement Association. A constitution
and bylaws were developed, with special emphasis on “the
improvement of field crops in general and seed improvement
in particular.
“The following were the objectives:
“A. Encouraging the breeding and improvement of field
crops and seeds;
“B. Husbanding, propagating and disseminating Elite,
Registered, Certified and Improved Seeds;
“C. Creating a more active interest in better seeds,
through circulars, reports and other publicity as well as
encouraging local, state, national and international shows;
“D. Assisting in the standardization of seed
improvement and certification work being done by member
organizations?” R.A. Moore, head of the Department of
Agronomy at the Univ. of Wisconsin, who had organized
the foundational meeting, “was nominated and unanimously
elected as president for the ensuing year.” On 5 Oct. 1968
the International Crop Improvement Association was
renamed Association of Official Seed Certification Agencies
(AOSCA). Address: Univ. of Wisconsin.
9630. Core, Jim. 2004. Study examines long-term health
effects of soy infant formula. Agricultural Research (USDA)
51(1):8-10. Jan.
• Summary: A 2000 report by the Surgeon General found
that 64% of U.S. women breast feed during their infants’ first
weeks of life. But after 6 months, that figure drops to 29%–
for many reasons.
“Soy infant formulas” are now consumed by 20-25% of
formula-fed infants in the USA. However there is little longterm research on the immediate and long-term health and
cognitive effects of this diet on humans.
“A 1998 report from the American Academy of
Pediatrics maintains that ‘isolated soy-protein based
formulas are safe and effective alternatives to provide
appropriate nutrition for normal grown and development’
in term infants not being fed breast milk or milk-based
formulas. But some child-advocacy groups claim that
consuming soy-based formula could accelerate puberty and
cause developmental and thyroid disorders later in life.”
To help clarify the matter, neuroendocrinologist Thomas

M. Badger, at the ARS’s [Agricultural Research Service’s]
Arkansas Children’s Nutrition Center (ACNC), is leading a
6-year study–begun in Sept. 2002–to compare the effects of
soy infant formula with those of breast milk and cow’s milk
formula. Address: ARS, USDA.
9631. The Non-GMO Source (Fairfield, Iowa). 2004. Study
says GM crops increasing pesticide use in US. 4(1):10. Jan.
• Summary: This report, titled “Impact of Genetically
Engineered Crops on Pesticide Use on the United States:
The First Eight years,” by the Northwest Science and
Environmental Policy Center is the first comprehensive
study of the impacts of all major commercial GE crops on
pesticide use in the USA over the first 8 years of commercial
use, 1996-2003. It uses official USDA statistics of pesticide
by crop and state. The greatest increase in pesticide use has
occurred on GE soybeans. The increases began in 2001, as
herbicide tolerant crops triggered (as weed scientists have
warned for years) ecological changes of the weeds growing
in farm fields, with the emergence of genetic resistance in
certain weed populations and new species that are tougher to
control.
The 46-page report is posted at www.biotech-info.net/
technicalpaper6.html.
9632. Hymowitz, Ted. 2004. Update on soybean rust
(Interview). SoyaScan Notes. Feb. 6. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Soybean rust in Brazil is spreading very rapidly.
Ted was under the impression that it had infected about
70% of the acreage, but the latest estimates are 90%. The
only way to control this rust is to spray it with fungicides,
since there are no commercial soybean varieties with rust
resistance. Brazilian farmers are spraying heavily with
fungicides made by Syngenta, BASF, Bayer, etc., and these
chemical companies are reaping windfall profits. They all
sold out of herbicide last year, so Brazilian farmers who
wanted to spray were unable to do so, and the rust in their
field spread. The key to spraying is timeliness; the crops
must be sprayed at exactly the right time for the fungicide to
be most effective.
When soybean rust reaches the USA, soybean farmers
will have to spray. Even though these herbicides have
not been approved by the USDA (since we have no rust,
they cannot be tested), they have been given “temporary
registration” based on performance in other countries. Once
we start spraying, before long more herbicide will be sprayed
on soybeans than on all other U.S. crops combined. And
what will organic soybean farmers do. They might be sued
by conventional farmers for not spraying–even if no rust has
been detected in their organic fields.
How about developing soybean varieties that are
resistant to rust. There are two major problems: (1) The
resistance of species of plants gradually breaks down as the
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pathogen evolves. (2) It takes about 10 years to develop a
good, commercial rust-resistant variety because of the time
required for basic research, seed multiplication, and multiyear testing and comparison with standard varieties.
But the USDA is not prepared. Recently senator
Feingold of Wisconsin wrote the USDA to ask them what
they are doing about soybean rust. They do have a good
system for detecting and reporting the rust, but they are
not otherwise prepared to respond to an outbreak–which is
inevitable.
What would Ted do if USDA put him in charge of a
rust response program with full authority and adequate
funds? He would offer to serve as a part time consultant. The
person in charge should: (1) Develop a team of the smartest,
most experienced people available. (2) Obtain adequate
facilities (buildings, labs, fields) and money. (3) Develop
new varieties based on the work that Ted has done in Taiwan
with wild perennials that have rust resistance. Work done on
these varieties at Fort Dietrich (the Pentagon’s Biological
Warfare Defense Center in Frederick, Maryland, and a
quarantined lab for rust research in the USA) has shown that
some soybean varieties that had rust resistance in Taiwan no
longer have it, whereas other varieties which did not have
rust resistance in Taiwan now have it in the USA! Are the
rust strains different? Have they evolved?
There is no world center for the study of soybean rust.
AVRDC used be active in the field, but they no longer do
much with soybeans. Dr. Tadashi (who graduated from the
University of Illinois), a pathologist at EMBRAPA in Brazil,
is swamped with work from Brazil’s rust problem. Ted will
travel to Brazil this month to speak on the various kinds of
resistance found in wild perennial Glycine species (soybean
relatives), including soybean rust.
It is now illegal to import soybeans (but not soybean
meal) from Brazil into the USA, for fear that they or the
foreign matter that comes with them will be contaminated
with soybean rust. This import ban began about 1-2 years
ago. A major port for importing soybean meal from Brazil
is Wilmington, North Carolina. Address: Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
9633. South Carolina Corn and Soybean Association. 2004.
Edamame soybeans (Poster). Columbia, South Carolina. 1 p.
11 by 17 inches.
• Summary: This full-color glossy poster, which is based
on a brochure of the same title that was published 6 months
earlier, shows (1) One open and one closed pod of edamame
in a square porcelain dish on a round bamboo basket. (2)
Shelled edamame in a pasta and veggie salad in a wooden
bowl.
The text reads: “What are edamame? Pronounced ‘eda-ma-may,’ these sweet bright-green soybeans are delicious,
served in the pod or shelled like baby limas. Traditionally

served in Japanese restaurants and now offered in many
supermarkets, they make a great addition to many of your
familiar recipes, and can also be served as a tasty and
nutritious snack by themselves or salted. Ask for a free
brochure, available here!
“Content edited by Mary Jo Wannamaker, Wannamaker
Seeds, www.edamameseed.com, 803-874-1381. Photography
by Heidi Mehltretter. This poster was made possible by a
grant from the S.C. Dept. of Agriculture” and the USDA.
Talk with Mary Jo Wannamaker. 2004. March 21. They
poster was released in Feb. 2004. It was funded by the
same USDA grant which paid for a brochure on edamame.
Address: P.O. Box 11280, Columbia, South Carolina 29211.
Phone: (803) 734-1767.
9634. The Non-GMO Source (Fairfield, Iowa). 2004. More
global competition seen in organic soybean market. 4(2):1-2.
Feb.
• Summary: “Demand for organic soybeans remains strong,
increasing 20% per year, driven by the growing consumer
demand for soyfood products such as soymilk, tofu, and
meat alternatives.
In the USA organic soybeans are grown on nearly
200,000 acres, making them the most widely grown organic
crop in the country; their acreage has increased 112% since
1997, according to USDA statistics. The leading states
producing organic soybeans are Minnesota, Iowa, and
Wisconsin; together they produce almost 45% of the total
crop. Yet organic soybeans accounted for only 0.24% of the
total U.S. crop in 2001.
Last year the crop of organic soybeans in the US was
25-50% smaller than anticipated, so today there is a huge
shortage of organic soybeans in the USA.
Brazil and China are starting to compete with the USA
as growers of organic soybeans.
A sidebar is titled “Difficult to gauge market for
organic soybeans.” There are many players but no reporting
requirements, so everything is done in secret.
9635. Wannamaker, Mary Jo. 2004. Edamamé in South
Carolina (Interview). SoyaScan Notes. March 21. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: In early 2003 the South Carolina Soybean
Association decided to join with the state Corn Association
because the latter was having a hard time staying in business.
They decided as a state to form the South Carolina Corn
and Soybean Association. The state soybean association no
longer exists as a separate entity. Margaret Owens used to be
the state soybean association director. The new office of the
soybean board (which administers the checkoff program) is
at P.O. Box 11280, Columbia, South Carolina 29211. Phone:
(803) 734-1767. www.scsoybeans.org.
Using a grant they got from USDA, they produced both
a brochure of edamamé recipes (Aug. 2003) and a color
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poster (Feb. 2004)–to promote edamamé in South Carolina.
The poster came from the front of the brochure. For details
see her website, edamameseed.com, the recipes are all there.
John Wannamaker, the seedsman, was Mary Jo’s greatgreat uncle. Mary Joe is now specializing in edamamé; she
grows edamamé seed in various places across the USA. She
also grows edamamé that are sold fresh (the freezing step is
omitted) in her area. First, using an early varieties, she plants
plots of seeds at 1 week intervals for 3 weeks; then the does
the same thing with one or more later varieties. She is also
thinking of importing edamamé from China or Taiwan. She
has been exporting dry vegetable-type soybeans to Japan.
Address: Wannamaker Seeds, P.O. Box 484, St. Matthews,
SC 29135. Phone: (510) 687-2422.
9636. Nutrition Business Journal (San Diego, California).
2004. Eden Foods maintains independence in a consolidating
industry. 9(3):18. March.
• Summary: A good interview with Michael Potter about the
history and organic philosophy of Eden Foods. The company,
“founded in 1969 as a retail food cooperative,” is the last
significant organic food manufacturer in the USA, according
to Potter, the company’s sole owner. Walnut Acres used to
be the oldest independent, until they were purchased and
eliminated by Acirca.
Refrigerated soymilk has hurt sales of aseptically
packaged soymilks, and Eden’s soymilk sales have been
down 8.6%/year for each of the past 4 years. But Potter is
optimistic about sales of Eden’s other products. In 2003
Eden’s sales were about $45 million.
Eden’s sales are 98% from organically grown products.
Potter estimates that Eden supports about 300 family farms
with 40,000 acres of organically managed farmland in the
USA and Canada. The advent of USDA organic regulations
[NOP] in 2002 brought major changes to Eden, from adding
new organic ingredients to having to redesign all labels.
Potter is critical of NOP for lax enforcement of organic
standards, but he does not agree with those who think that
the industry should work to make organic prices closer to
those of conventional foods. “The percentage of income that
Americans spend on food is the smallest in the world. Food
is undervalued, and when you think ‘cheap, cheap, cheap’
what you end up with is conventional American food, the
laughing-stock of planet Earth.” Instead of using lower prices
to attract new customers, Potter believes that educating
consumers about organic and conventional food should drive
future growth.
9637. Lee, Sarah. 2004. NAL now has the log and all
accompanying photographs from the Dorsett–Morse
expedition to East Asia, 1928-1932 (Interview). SoyaScan
Notes. April 14. Conducted by William Shurtleff of Soyfoods
Center. [2 ref]
• Summary: Special Collections at NAL has two sets of

albums. Originally they had 7 photo albums (containing
at least 1,000 original photos in albums), which they had
labeled the Dorsett collection because they didn’t have any
records to accompany the albums, but they found that many
of the captions mentioned “Dorsett.” NAL has since found
the text that originally accompanied the photos (the log of
the Dorsett–Morse expedition to East Asia)–more than 2,000
pages. Some of these photos are displayed on their webpage,
www.nal.usda.gov/ speccoll/ findaids/Dorsett/ index.html.
A finding aid has been created for the collection, and it is
on the website. The gallery on the web gives sample photos
from each of the 7 albums. NAL does not know the source of
these photo albums; they have been in the library for a long
time [and may well have been a gift of Dorsett and Morse].
Recently the American Soybean Association gave NAL
17 travel books that are the log of the trip. There are many
photographs in the log itself.
Copies of the photos, which are made by a vendor, cost
about $30 each.
Talk with Prof. Ted Hymowitz. 2008 Nov. 16. Dorsett
and Morse may have taken the first color motion pictures
ever. The film was given to them by Eastman Kodak.
Address: Special Collections, National Agricultural Library
(NAL), Beltsville, Maryland.
9638. Klute, Mitchell; Edmonds, Bryce; Lewis, Kristen;
Uhland, Vicky. 2004. 25 who fortified supplements: Our list
of 25 supplements visionaries (including one homeopath)
was born of hours of debate, struggle, and learning. Many
were left off; many have passed on. All of these 25 have
given of themselves, faced criticism and persevered to grow
a healthy industry. Natural Foods Merchandiser. April. p. 32,
34, 36, 38-42, 44-45.
• Summary: To mark its 25th anniversary, Natural Foods
Merchandiser pays homage to the following visionaries
(with a color portrait photo of most), listed alphabetically
by last name: Anthony Almada, Elliot Balbert, Scott Bass,
Jeffrey Bland PhD (former professor of biochemistry at the
University of Puget Sound), Ross Blechman (his parents,
David and Jean Blechman, founded Twinlab; he was a
past president of Twinlab), Mark Blumenthal (takes saw
palmetto), Bill and Peggy Brevort, Randy Dennin, Annette
Dickinson PhD, Hal Drexler, James Duke PhD (former
botanist with the USDA and author of numerous books on
herbs), Christopher Hobbs, Jerry Kessler, Chris Kilham,
Rob McCaleb (president and founder of Herb Research
Foundation), Loren Israelsen, Jeff Katke, Jerry Kessler
(founded Nature’s Plus in 1971), Michael McGuffin, Michael
Murray ND (has a database of more than 60,000 studies
about natural health), Joe Pizzorno, Ed Smith, Dana Ullman
(homeopathy), Roy Upton, Janet Zand, Loretta Zapp.
Each person responds to the following: Years in the
biz. Accomplishment. Learning experience. Daily herbs/
supplements. The next superstars. Hero. DSHEA’s future.
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Desert island fave [favorite].
9639. Carter, Thomas E.; Nelson, Randall L.; Sneller, Clay
H.; Cui, Zhanglin. 2004. Genetic diversity in soybean. In: H.
Roger Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 303-416. Chap. 8. [523 ref]
• Summary: Contents: 1. A conceptual framework for
genetic diversity. 2. Formation of the global reservoir of
genetic diversity in soybean. 3. Status of global soybean
germplasm collections. 4. The USDA soybean germplasm
collection. 5. Genetic diversity in germplasm collections.
6. Genetic diversity in soybean breeding–an overview. 7.
Techniques and concepts for quantitative measurement of
genetic diversity. 8. Status of diversity in North American
soybean breeding. 9. Status of diversity in Chinese soybean
breeding. 10. Status of diversity in Japanese soybean
breeding. 11. Comparison of Chinese, Japanese, and North
American breeding. 12. The role of exotic germplasm in
breeding for increased yield potential in North America. 13.
Northern and southern North America as mutually important
reservoirs. 14. Breeding for improved pest resistance using
exotic germplasm in North America. 15. Genetic diversity
for pest resistance in China. 16. Breeding for value added
traits using exotic germplasm in North America. 17.
Summary. Address: 1. Research Geneticist, USDA-ARS,
3127 Ligon Street, Raleigh, North Carolina.
9640. Heatherly, Larry G.; Elmore, Roger W. 2004.
Managing inputs for peak production. In: H. Roger Boerma
and James E. Specht, eds. 2004. Soybeans: Improvement,
Production, and Uses. 3rd ed. Madison, Wisconsin: American
Society of Agronomy. xxv + 1144 p. See p. 451-536. Chap.
10. [294 ref]
• Summary: Contents: 1. Cultivar selection. 2. Tillage. 3.
Soil fertility. 4. Planting practices. 5. Cropping systems. 6.
Post-planting management. 7. Summary. Acknowledgments.
Address: 1. Research Agronomist, USDA-ARS, P.O. Box
343, Stoneville, Mississippi 38776.
9641. Palmer, Reid G.; Pfeiffer, Todd W.; Buss, Glenn
R.; Kilen, Thomas C. 2004. Qualitative genetics. In: H.
Roger Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 137-233. Chap. 5. [585 ref]
• Summary: Contents: 1. Soybean genetics committee. 2.
Soybean genetics newsletter. 3. USDA soybean genetic type
collection. 4. Soybean germplasm collections. 5. Qualitative
genetics. 6. Linkage groups. Address: 1. Research Geneticist,
USDA-ARS, G301 Agronomy, Iowa State Univ., Ames, IA
50011.

9642. Shoemaker, Randy C.; Cregan, Perry B.; Vodkin, Lila
O. 2004. Soybean genomics. In: H. Roger Boerma and James
E. Specht, eds. 2004. Soybeans: Improvement, Production,
and Uses. 3rd ed. Madison, Wisconsin: American Society of
Agronomy. xxv + 1144 p. See p. 235-263. Chap. 6. [183 ref]
• Summary: Contents: 1. The soybean genome. 2.
DNA markers and molecular genetic linkage maps. 3.
Technologies for DNA marker analysis. 4. Gene discovery.
5. Functional genomics. 6. Summary. Address: 1. Research
Geneticist, USDA-ARS, G401 Agronomy, Iowa State Univ.,
Ames, IA 50011.
9643. Sinclair, Thomas R. 2004. Improved carbon and
nitrogen assimilation for increased yield. In: H. Roger
Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 537-568. Chap. 11. [151 ref]
• Summary: Contents: 1. Carbon assimilation. 2. Nitrogen
assimilation. 3. Yield increase. 4. Summary. Address: Plant
Physiologist, USDA-ARS, Agronomy Physiology Lab.,
Univ. of Florida, P.O. Box 110965, Gainesville, FL 326110965.
9644. Wilson, Richard F. 2004. Seed composition. In: H.
Roger Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 621-677. Chap. 13. [220 ref]
• Summary: Contents: 1. Current challenges in the oilseed
market. 2. Genetic and environmental influences on seed
composition. 3. Overall synopsis. Address: National Program
Leader, Oilseeds & Bioscience, USDA-ARS, National
Program Staff, Room 4-2214 George Washington Carver
Center, 5601 Sunnyside Ave., Beltsville, Maryland 207055139.
9645. William Morse: Photographs and scrapbook (Archival
collection on compact disc). 2004.
• Summary: This archival collection consists of two parts:
15 large photos and 214 pages of clippings and photos from
a scrapbook kept by Morse. Each of the photos has a date
(some firm, some approximate), but only three have other
information (where, what doing, etc.). Many of the articles
and photos in the scrapbook are dated, but the source and
page number of many articles is missing.
These were scanned and sent on CD-ROM to Soyfoods
Center by Joyce Garrison (William Morse’s granddaughter)
of West Hartford, Connecticut. Soyfoods Center made fullpage black and white prints of all and .JPG images of many
photos and a few documents.
9646. Hymowitz, Ted. 2004. Rapidly changing relationships
and alliances within the world of soybeans (Interview).
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SoyaScan Notes. Sept. 11. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Discusses: (1) The unfriendly relationship
between the Illinois Soybean Program Operating Board
(ISPOB) and the University of Illinois Department of
Agronomy. (2) The blatantly incorrect information on
soybean history on the ISPOB website and their lack
of interest in correcting it. (3) The American Soybean
Association’s shortsightedness of funding U.S. soybean
researchers in countries which grew soybeans–such as Brazil.
The Bumpers Amendment, which is still in effect, but is
now largely ignored. (4) The politics of the United Soybean
Board and how that results in poor, ineffective allocation of
soybean research funds. “Everyone wants a piece of the pie.”
The money should go to the best researchers on any given
subject. (5) The state soybean checkoff boards are controlled
by farmers, but 40% of farmers’ income now comes from the
government–mainly from the federal government. Therefore,
Ted believes there should be a public / federal representative
on these boards.
(6) The original idea of the Hatch Act and the 3-part
Land Grant college concept is now breaking down,
especially since the Plant Variety Protection Act (PVPA) and
the large-scale development of seeds by private breeders.
Most of the research money going to agricultural experiment
stations is still going to develop public seed varieties. Yet
97% of Illinois soybean farmers now grow private varieties.
When farmers have a problem, as with an insect pest or
plant disease, they are more likely to go to their private seed
company than to their agricultural experiment station. This
fundamental change has led the universities to change their
research focus to basic research from applied research, to
theory from practice. This is true in agronomy as well as in
food science. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
9647. Hymowitz, Ted. 2004. Creating soybean varieties and
trying for genetic identity: A pure line vs. a cross (Interview).
SoyaScan Notes. Sept. 21. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: When Ted goes to Asia, for example, to collect
domesticated soybeans for introduction to the USA, he finds
a traditional farmer who gets his seed by saving it or from
neighbors, gets permission to walk into that farmer’s field,
then takes samples randomly from throughout the field until
he has about 200 seeds. He ships these back to Dr. Randall
Nelson at the USDA Soybean Germplasm Collection, where
they are “pure lined.” First the 200 soybeans are grown in
a U.S. field. Then he can only select those traits that he can
see. He notices that some seeds / beans have black hyla and
some have yellow, some have purple flowers and some have
white. Since there appear to be 4 different kinds, he selects
representatives of each kind. The next year he grows out
each kind, separately in its own plot, and notes the characters

he selected for in each plot. When the plants mature, he
discards all off-types. He repeats this process (typically for
several years) until each type is breeding true. Important
note: The germplasm collection does not keep any of the
original soybeans that Hymowitz introduced from Indonesia.
Ted and his pathologist friends disagree with this policy,
since it results in loss of genetic diversity. The pathologists
would prefer to get 100 seeds of a mixed lot and test each of
those plants for disease resistance.
Remember, this is an imaginary pure line, because he
cannot pure-line those things that he cannot see. He cannot
see disease resistance, drought resistance, etc.
Wilhelm Ludvig Johannsen (1857-1927), a Danish
botanist, geneticist and professor at the University of
Copenhagen, was a pioneer in modern experimental
genetics, known for his experiments with beans leading to
his development of the pure-line theory (c. 1907-09); he also
coined the term “gene” (1909) and originated the distinction
between genotype and phenotype.
In the early USDA literature by Carleton R. Ball (1907)
and others, notice that they give a description of each variety
(seed color, seed size, seed shape, pod length, days to
maturity, plant height, plant shape) as if they were describing
a pure line–as far as he can see. The term “pure line” first
appeared in the literature in 1919 in connection with soy
beans.
All of the above is the theoretical model; but in practice
it doesn’t work–because it only includes things that you can
see and it does not include changes that take place while
the seeds are being grown out in the field–such as genetic
mutations or crossing by bees. So when breeders develop
foundation seed, certified seed, etc.–they realize there are
limitations to the extent to which “pure” can really be pure.
Today commercial varieties are about 99.99% pure.
Now let’s look at the process by which a soybean variety
is developed by a breeder. He crosses A x B, then later he
may add on C and D. His is trying to incorporate various
desirable traits into one variety that do not already exist in
a single variety. The first academic soybean breeder in the
USA was C.M. Woodworth at the University of Illinois. His
first variety was called “A.K.” [“All Kinds”] or “Illini.”
A soybean breeder first selects the parents, then
performs a cross (breeding), then grows it out, then selects
again the best ones. It typically takes 2-4 years to get a pure
line–in part to get plant variety protection. Address: Retired
Prof. of Plant Genetics, Dep. of Crop Sciences, Univ. of
Illinois, Urbana, Illinois.
9648. Hymowitz, Ted. 2004. Meetings connected with the
Uniform Soybean Tests (Interview). SoyaScan Notes. Oct.
26. Conducted by William Shurtleff of Soyfoods Center.
• Summary: From the time when the cooperative
soybean trials began in the late 1930s and early 1940s,
the cooperating breeders from the various northern states

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3304
and Canada would meet once a year, typically near at the
University of Illinois. They would discuss basic issues, such
as which strains should go into the next year’s variety trials,
issues of disease resistance, protein and oil content, etc. Ted
attended some of the early meetings; 30-40 people were
there. Then the meetings got too large, so they were moved
to St. Louis, Missouri.
Most of this took place before the major rise of private
commercial soybean production following the Plant Variety
Protection Act of 1970. Address: Retired Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
9649. National Center for Soybean Biotechnology (NCSB).
2004. NCSB ribbon cutting (Web article). http://www.
soybiotechcenter.org/ archives/?id=194&id2=11.
• Summary: “U.S. Senator Kit Bond today joined University
of Missouri (MU) officials and members of the Soybean
Association and American Society of Plant Biologists at
the ribbon cutting for the new National Center for Soybean
Biotechnology at the Life Sciences Center at MU. At the
event, Bond received an award from the Society for his
outstanding contributions to science.
“’Historically, technology and freedom are the key
drivers that improve our quality of life and economic
opportunity. Biotechnology is the new technological wave
that will address hunger, sickness, energy production,
environmental protection, and economic growth,’ said Bond.
“Bond secured the federal designation of the
National Center for Soybean Biotechnology and obtained
$895,000 for research at the Center in the 2004 Omnibus
Appropriations bill. The Senator has secured an additional $1
million for the Center in the 2005 Agriculture Appropriations
bill, which has cleared the Senate Appropriations Committee
but must be passed by the Senate and House and signed by
the President before becoming law.
“At the event, Gary Stacy, an MU Professor and Roger
Beachy, President of the Donald Danforth Plant Sciences
Center presented Senator Bond with the 2004 Public Service
Award for Outstanding Contributions to Science on behalf
of the American Society of Plant Biologists. In presenting
the award, the men lauded Bond for championing federal
research programs in Congress that have led to advances in
plant research resulting in increased crop yields, healthier,
more nutritious and environmentally-friendly crops, and
new plant-based lifesaving medicines. Since he served as
the state’s Governor, Bond has been a strong supporter of
expanding the life sciences industry in Missouri. He worked
with scientists, producers, academic leaders, economists
and private technology providers at every level to build
Missouri’s technological capacities. The new National Center
for Soybean Biotechnology at the Life Sciences Center at the
University of Missouri–Columbia demonstrates the success
of that partnership and is an important step toward making

Missouri one of the premier biotechnology corridors in the
nation.
“In the Senate, Bond has been a leading advocate of the
new biotechnology revolution and its presence in Missouri.
As Chairman of the Senate VA-HUD Appropriations
Subcommittee, he has earmarked over $450 million for plant
genomics. In addition to the federal funding Bond has poured
into the development of biotechnology, he has also been a
strong voice of behalf of the revolution both in the United
States and abroad.”
Note: This center is funded by USDA; it is not funded
by the United Soybean Board (USB). As of July 2010, the
head is Henry Nguyen, PhD. Address: 271 Christopher S.
Bond Life Sciences Center, Columbia, Missouri 65211-7310.
Phone: 573-882-5074.
9650. Soy Online Service. 2004. Uncovering the truth about
soy (Website printout–part). www.soyonlineservice.co.nz
Retrieved Oct. 28.
• Summary: A virulently antisoy website, with many links
to other sites, anti-soy articles and books, etc. It was clearly
initiated in New Zealand by the small group containing
Richard and Valerie James and Mike Fitzpatrick. They
were soon joined by Sally Fallon in the USA, and others
(unknown) in the UK.
Contents: Home page–Site map (7 p.). 1. Introduction
(4 p.). 2. History. 3. Hot reading. 4. Phytoestrogens: Soy
& DES, the thyroid, male health, your baby, infertility,
menopause, birth defects, cancer/leukemia, diabetes: Type 1,
immune function, your pets, cognitive function [Lon White].
5. Phytosterols. 6. GM soy. 7. Soy sauce. 8. Other toxins.
9. Doses simplified. 10. Soy allergies. 11. Soy politics. 12.
SOS guidance. 13. Downloads. 14. Links. 15. Hot news. 16.
Regulators. 17. Big Ugly Bull: Sanitation, FDA-CF-SCAN,
Novagen, Abbott, Dr. Brian Strom, USDA, Unilever, NZ
MOH (New Zealand Ministry of Health), ANZFA, Plunket,
Israeli Officials, USB [United Soybean Board], Solae /
DuPont / Bunge. 18. Testimonies. 19. Chicken roost.
A counter near the bottom of the Home Page states that
this site has had 476,892 visitors since 27 April 1999. The
information on this site cannot be printed unless you select
the particular text you wish to print.
9651. Agricultural Research (USDA). 2004. Statue of Liberty
goes green with soy-based elevator fluid. 52(10):22. Oct.
• Summary: “Visitors to the Statue of Liberty may not
know it, but the monument’s elevator now runs on a new
biodegradable hydraulic fluid made from soy oil.”
Until recently the elevator ran on petroleum-based fluid,
but the National Park Service (NPS) has decided to “go
green” by “using products made from renewable resources
that are less polluting. In Feb. 2002 NPS building and
utilities foreman Jeff Marrazzo contacted ARS [USDA’s
Agricultural Research Service] chemist Sevim Erhan about
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the feasibility of developing a biobased fluid for use in the
statue’s elevator.” Address: ARS, USDA.
9652. Cui, Zhanglin; James, A.T.; Miyazaki, Shoji; Wilson,
Richard F.; Carter, Thomas E., Jr. 2004. Breeding specialty
soybeans for traditional and new soyfoods. In: KeShun Liu,
ed. 2004. Soybeans as Functional Foods and Ingredients.
Champaign, Illinois: AOCS Press. xii + 331 p. See p. 264322. [217 ref]
• Summary: Contents: Introduction. Soybean and soyfoods
in China: Domestication of soybean, ancient utilization and
processing, traditional soyfoods cultivars, current soyfoods
markets, modern soyfoods cultivars (cultivars for bean curd
{tofu} and soymilk, cultivars for small-seeded soybeans
{sprouts, natto}, cultivars for vegetable soybeans {maodou},
cultivars for soy sauce, doujiang, douchi, and medicine,
cultivars with improved seed composition).
Soybean and soyfoods in North America: Introduction
of soybean, current soyfoods markets, modern soyfoods
cultivars, genetic base and diversity of soyfoods cultivars.
Soybean and soyfoods in Japan: Introduction of soybean
to Japan, traditional soyfoods in Japan, current soyfoods
markets, modern soyfoods cultivars (cultivars for tofu {bean
curd} and soymilk, cultivars for miso {soybean paste},
cultivars for natto {fermented soybean; Japanese cultivars
registered with the Ministry of Agriculture, Forestry and
Fisheries (MAFF) include Suzumaru, Kosuzu, Natto-shoryu
= Natto-Kotsubu}, cultivars for nimame {boiled soybean},
cultivars with low allergenic properties).
Soybean and soyfoods in Australia: Current soyfoods
markets, modern soyfoods cultivars. Breeding for the
soyfoods market: Tofu (environmental influences on tofu
yield and solubility of seed dry matter, genotypic effects
on tofu yield, seed protein and gelling properties of tofu,
seed color, sugar content, undesirable flavors in tofu),
natto, edamame or maodou, soymilk. Designing future
soyfoods cultivars: Increasing protein and oil concentration,
soybean protein composition (potential for altering protein
composition, mutations in 7S storage-protein genes,
mutations in 11S storage protein genes, influence of nutrition
on storage protein gene expression, association with protein
functionality), soybean carbohydrate composition (genetic
regulation of oligosaccharide content), soybean fatty acid
composition (genetic modification to reduce saturated
fatty acid composition, genetic modification to alter
unsaturated fatty acid composition, influence of multiple
gene combinations on oil composition), Tocopherols and
isoflavones in soybean seed (tocopherols, isoflavones).
Summary. Acknowledgments.
Figures: (1) Diagram of two-dimensional representation
of genetic relationships among 89 soyfood cultivars derived
from a two-dimensional multidimensional scaling (MDS)
analysis based on coefficient of parentage. (2) Bar chart of
distribution of protein concentration among accessions of

the USDA soybean germplasm collection. (3) Bar chart of
distribution of oil concentration among accessions of the
USDA soybean germplasm collection. (4) Diagram of the
stachyose and phytic acid synthetic pathways in soybean.
(5) Graph of relation of tocopherol concentrations to C18:3
concentration in mature seed of soybean germplasm with
altered linolenic acid concentration, based on germplasm
from the population N93-194 x N85-2176. (6) Graph of
relation of total isoflavone and protein concentration among
soybean cultivars.
Tables: (1) Distribution of releases of 193 public
soyfood cultivars developed in China from 1923 to 1995.
(2) Origin and description of 193 soyfood cultivars released
in China from 1923 to 1995. (3) Distribution of releases of
123 public soyfood cultivars developed in North America
from 1956 to 2000. (4) Origin and description of 123
public soyfood cultivars released in North America from
1956 to 2000. (5) Ancestors of North American soybean
that contribute to soyfood cultivars but do not contribute
significantly to commodity cultivars. (6) Distribution
of release of 97 specialty-use public soyfoods cultivars
developed in Japan from 1950 to 1995. (7) Origin and
description of 97 public soyfood cultivars developed and
released in Japan from 1950 to 1995. (8) Cultivars used for
soyfood purposes in Australia. (9) Cultivars of Asian origin
currently being employed in soyfood breeding in Australia.
(10) Desired breeding traits for traditional soyfood cultivars.
(11) Ratio of 11S to 7S proteins in seeds of soybean
cultivars. (12) Genetic manipulation of soluble carbohydrate
concentration in soybeans. Address: 1. North Carolina State
Univ., Crop Science Dep., 3127 Ligon St., Raleigh, North
Carolina, 27607, USA.
9653. Mescher, Kelly. 2004. Ensuring grain quality: Are
USDA standards tight enough? Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 16(1):14-15. Oct.
9654. SoyaScan Notes. 2004. Chronology of Mary Hinman
Abel (1850-1938), a pioneer in the domestic science / home
economics movement in the United States. Nov. 2. Compiled
by William Shurtleff of Soyinfo Center.
• Summary: 1850 Aug. 8–Mary White Hinman is born
in Montour Falls, New York [a genealogical record says
Trumbull, Connecticut], the 4th of 5 children of George
Theodore Hinman (1808-1886), a physician, and Irene
Benson Hinman (1814-1881). Mary’s parents had been
married on 3 Dec. 1837 in Catharine, Schuyler Co., New
York. Both were buried in Montour Falls, Schuyler Co., New
York.
Mary earns her B.A. degree from Elmira College
(Elmira, New York, est. 1853), teaches high school English
for a while, then publishes a paper about students and
home life in the journal of the American Social Science
Association.
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While teaching in La Porte, Indiana, she meets her
future husband, John Jacob Abel (19 May 1857–26 May
1938).
1883 July 10–They are married and move to Germany
(the birthplace of John Abel’s father) for five years. There
John Abel pursues chemical and medical studies.
In Germany, Mary studies the latest research on
nutrition, and collects information about community
kitchens–where basic prepared foods like soup and bread
could be bought for pennies by local residents–and various
cooperatives.
1885 March 25–Frances Margaret Abel, their first child,
is born–probably in Germany. She died less than 3 years
later, on 30 Oct. 1888–place unknown.
1888 April 3–George Hinman Abel, their 2nd child, is
born in Strasbourg, Germany.
1888–John receives his M.D. degree from the
University of Strasbourg. Returning to Michigan that same
year, Mary and her husband settle in Michigan, where her
husband begins teaching pharmacology at the University of
Michigan. Dr. Abel would become an internationally famous
pharmacologist and physiological chemist, chairing those
departments at the Johns Hopkins University School of
Medicine and training many of the leading pharmacologists
of his day.
1888–Mary enters an essay contest sponsored by the
American Public Health Association (APHA), a group
of physicians, lawyers, teachers and others working for
sanitary conditions and better hygiene. The set subject
was “Practical sanitary and economic cooking adapted to
persons of moderate and small means; a first prize of $500
was offered by Henry Lomb of Bausch & Lomb. Mary’s
submission, published in 1890 in book form by the APHA,
was by far the best; the judges refused to award the second
prize ($200) to any of the others. Presenting the research into
nutrition and digestion done by Wilbur O. Atwater (18441907, pioneer American agricultural chemist in Connecticut)
and Dr. William Beaumont (1785-1853, U.S. surgeon who
in 1833 published pioneering Experiments and Observations
on the Gastric Juice and the Physiology of Digestion), and
others, and combining it with her knowledge of community
kitchens, she suggested a detailed approach on how to feed
families inexpensively, and which foods would satisfy their
nutritional needs. As the Journal of Home Economics said
at the time of Abel’s death in 1938, “The movement which
was later to be called home economics was making some
headway, and Mrs. Abel’s little volume was like a lamp in
the wilderness, showing the way through the darkness... for
years an increasingly large number of teachers depended
on it as a guide and its significance in the development of
interest in nutrition and the preparation of food cannot be
overestimated.”
Ellen Richards–the “mother of home economics” and
a trained chemist who was the first woman to be graduated

from M.I.T.–was one of the judges of the essay contest. She
interested Mrs. Abel in a project she was pursuing in Boston,
Massachusetts, a large-scale community kitchen that would
sell low-cost dishes prepared according to the principles of
nutrition and a comparative study of utensils and cooking
methods.
Abel moved to Boston and the two women began
the New England Kitchen, which put into practice the
basic concept of evaluating foods by their calorie, protein,
carbohydrate, and fat content, and serving them freshly
cooked in large yet inexpensive quantities. They introduced a
number of important innovations into the preparation of food
for large numbers of people, including the Aladdin oven–a
kind of prototype of a crock-pot that reduced handling and
fuel, and could cook slowly unmonitored.
Although many of their customers disliked the
bland puddings and stews offered by the New England
Kitchen, the project attracted the attention of reformers and
philanthropists (looking to feed the needy in an efficient,
healthy manner) as well as schools, hospitals, and institutions
(interested in scientific cooking).
1890–The Story of the New England Kitchen, by Abel
and Richards, published.
1891 June 26–Robert Abel, their 2nd son, is born in Ann
Arbor, Michigan.
1892 Aug. 21–Her article titled “The vegetarian:
Vegetable food from the scientific point of view–Fats
required” is published in the Los Angeles Times.
1893–The Story of the New England Kitchen. Part II, A
Study in Social Economics, by Abel and Richards published.
1896–Richards and Abel’s studies of the Aladdin oven–
an invention of Edward Atkinson, benefactor of the Kitchen–
appear Atkinson’s book The Science of Nutrition.
1899–The New England Kitchen is the impetus for the
Lake Placid Conference (New York), where leading domestic
science experts, cooking teachers and food reformers
gathered to lay the groundwork for the American Home
Economics Association (1908).
1900–”Beans, Peas, and Other Legumes as Food,” by
Mary Hinman Abel is published in USDA Farmers’ Bulletin
No. 121. She sees beans (including soy beans and soyfoods)
as excellent, low-cost and very nutritious alternatives to
meat. 1908–The American Home Economics Association is
formed, the first professional group of its kind. Abel is an
important founding member.
1909-1915–Abel is editor of the Journal of Home
Economics.
1922–Successful Family Life on the Moderate Income,
by Mary Hinman Abel published. It includes her philosophy
of home life.
1938 Jan. 20–After several years of declining health,
Abel died at her home. She was buried in her hometown of
Montour Falls, New York. Her husband died 5 months later
on 26 May 1938.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3307

9655. Hymowitz, Ted. 2004. Update on research concerning
soybean allergens (Interview). SoyaScan Notes. Nov. 10.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ted and his coworkers have identified 100
soybean accessions in the USDA soybean germplasm
collection that seem to contain no (or almost no) allergens–
especially the major allergen which is called P34 (or P3).
They examined 17,000 seeds to find these 100. Now they
have to find the best of those to backcross into major
soybean varieties.
The USDA germplasm collection typically keeps 1
lb of each accession or variety. They give out 50 seeds at
a time to those who request a packet of that variety. Ted’s
group requested only one seed from each accession, and
they destroyed it in the process of determining its allergen
content.
Food scientists are looking for ways of processing
allergens out of soybeans, but Ted believes the breeding
approach is better. However it relies on a system of identity
preservation to keep the allergen-free soybeans separate from
all the others. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
9656. United States Department of Agriculture. 2004. USDA
confirms soybean rust in United States (News release).
Washington, DC. 3 p. Nov. 10. Farm & Market News.
• Summary: “Washington, DC, Nov. 10, 2004. The U.S.
Department of Agriculture’s Animal and Plant Health
Inspection Service [APHIS] today confirmed the presence of
soybean rust on soybean leaf samples taken from two plots
associated with a Louisiana State University research farm
Saturday.
“While this is the first instance of soybean rust to be
found in the United States, the detection comes at a time
when most soybeans have been harvested across the country.
As a result of the harvest, the impact of the fungus should be
minimal this year.
“Soybean rust is caused by either to two fungal species,
Phakopsora pachyrhizi, also known as the Asian species, and
Phakopsora meibomiae, the New World species.” The Asian
species is the more aggressive and harmful of the two.
“Soybean rust is spread primarily by wind-borne spores
capable of being transported over long distances. At this
point in time, based on predictive models, APHIS believes
that the detection in the U.S. is related to this year’s very
active hurricane season.”
“Soybean rust can be managed with the judicious use
of fungicides. However, early detection is required for the
most effective management of soybean rust.” Address:
Washington, DC.
9657. Corn and Soybean Digest. 2004. Bean beat: ASA
biodiesel victory adds value to soy. Nov. p. 49.

• Summary: The American Soybean Association is
“celebrating passage of the first ever biodiesel tax incentive,
which is one of ASA’s biggest legislative achievements. The
measure will have a direct impact on increasing the demand
for soybean oil and the price of soybeans.”
Congress passed the biodiesel tax incentive as part of
H.R. 4520, also known as the American JOBS Creating Act
of 2004. It is structured as a federal excise tax credit. The
House passed the bill on Oct. 7, by a vote of 280 to 141. The
senate passed the legislation on Oct. 11, by a vote of 69 to
17. It was sent to the President to be signed into law.
In the year 2000, 2 million gallons of biodiesel were
consumed in the USA. It is estimated that 30 million gallons
will be consumed in 2004. Today 20 plants are making
biodiesel in the USA, with an additional 20 more in various
stages of planning. Current production capacity is estimated
at about 150 million gallons a year. The USDA has projected
that biodiesel demand will grow to 124 million gallons by
2014; this would require the oil crushed from about 82.6
million bushels of soybeans.
9658. Pocock, John. 2004. Grain wreck ahead? Inadequate
storage capacity and rail service threaten to spoil a huge
harvest. Corn and Soybean Digest. Nov. p. 6, 8-9.
• Summary: A bar chart shows that in the year 2000 that
more than half (54%) of all soybeans within the USA were
being transported by trucks, 25% by barge, and 20% by
railroad. (Source: USDA’s most recent grain transportation
report and the Upper Great Plains Transportation Institute).
In about 1985, trucks surpassed railroads as the predominant
way of hauling grain, according to USDA’s Agricultural
Marketing Service (AMS). Railroad capacity has been on a
long decline within the USA.
9659. SoyaScan Notes. 2004. Chronology of major soyrelated events and trends during 2004 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan/Feb.–Biodiesel magazine starts publication
in the USA.
Feb. The excellent European periodical Soyafoods,
edited by Heather Paine of England, changes its title to Soy
& Health, when the American Soybean Association stopped
funding. Past and current issues can be downloaded from the
Soy Conference website www.soyconference.com.
April–Yamasa Corporation purchases San-J International
(Richmond, Virginia).
April–Pulmuone U.S.A. makes a significant financial
investment in Wildwood Harvest Foods, Inc. In July the two
companies announce their merger. Both tofu companies are
based in California.
April–The Food and Drug Administration (FDA)
confirms that it is in the process of reviewing a petition for
a health claim that suggests the consumption of soy proteinbased foods may reduce the risk of certain types of cancer,
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including breast, prostate, and colon cancer. The Solae
Company submitted the petition.
June–”The Whole Soy Story: The Dark Side of
America’s Favorite Health Food,” an article by Kaayla T.
Daniel is published in Mothering magazine. Her unbalanced
approach is to collect, often misinterpret, and publish in one
place all the negative information she can find about soy.
July 20–Wildwood Natural Foods, Inc. and Pulmuone
U.S.A. announce their merger.
July–Soyfoods Center “publishes” on its Internet
website (www.soyfoodscenter.com) the entire (previously
unpublished) manuscript of its book History of Soybeans
and Soyfoods, by William Shurtleff & Akiko Aoyagi (2,500
pages). It is now available worldwide for all to use free of
charge. Research and writing of this book began in Oct.
1980.
Nov. 10–USDA’s Animal and Plant Health Inspection
Service [APHIS] confirms the presence of soybean rust on
soybean leaf samples taken from two plots associated with a
Louisiana State University research farm.
World Wildlife Fund establishes the Roundtable on
Responsible Soy to address the impacts of soy production [as
on the Amazon rainforest] and identify solutions.
Trends: (1) The low-carb diet continues its popularity
and upward trend in the USA. Soy protein is being used to
replace carbohydrates is a wide array of products from taco
chips to bread, from healthy soft drinks (Snapple-A-Day)
to vegetable juice (V8 Splash Smoothies). Consumption of
meat, which is also low in carbohydrates, is now coming
back into popularity. Few, if any, nutritionists, think that lowcarb diets are healthful. (2) The anti-soy faction continues
to have an active and one-sided web presence–an a negative
effect on the growing interest in soyfoods. Leaders are Sally
Fallon, Kaayla T. Daniel, Richard and Valerie James, and a
few others. (3) Ten million more people were hungry in 2004
than in 2003, according to Bread for the World Institute’s
2004 Hunger Report. At the same time the World Food
Program announced that food aid has decreased every year
since 1999. Hunger is a growing issue. Hunger and poverty
are inextricably linked; if there are no resources, there is no
food.
9660. Clay, Jason W. 2004. World agriculture and the
environment: A commodity by commodity guide to impacts
and practices. Washington, DC: Island Press. xii + 570 p.
Illust. Maps. Index. 26 cm. [26 soy ref]
• Summary: Chapter 8, titled “Soybeans” (p. 173-202) has
the following contents: Introductory worldwide overview
table. Overview. Producing countries. Consuming countries.
Production systems. Genetically modified soybeans
(transgenic). Processing. Substitutes. Market chain. Market
trends. Environmental impacts of production: Introduction,
conversion of natural habitat, soil erosion, groundwater
contamination from fertilizers and pesticides, extraction of

limestone (in Brazil). Better management practices (BMPs):
Introduction, using zoning to restrict agricultural expansion,
adopt no-till or conservation tillage practices, encourage
fallowing and crop rotation, minimize fertilizer and pesticide
use, link adoption of BMPs to government subsidy programs,
eliminate soybean subsidies and market barriers. Outlook.
Figures: (1) Map of soybean production worldwide.
(2) Pie chart of area in production (million ha) for leading
soybean producing countries. USA 29.3%, Brazil 13.6%,
China 9.3%, Argentina 8.6%, India 6.2%, other 7.1%.
Tables: (1) Applications and substitutions of palm, seed,
and fish oils and animal fats. The applications are: Spreads,
margarines, and vanaspati. Shortenings. Confectionary fats.
Frying fats. Ice cream fats.
(2) Global vegetable oil production, 1998-99 (in
millions of metric tons). The leaders are: Soybean oil 24.3.
Palm oil 17.2. Canola (rapeseed) oil. 13.0. Sunflower oil 9.4.
Peanut oil 4.4. (3) Players in the U.S. soybean market chain.
Producers / growers (380,000). Grain elevators. Central
elevators / ports. Oil processors. European Union importers.
U.S. based animal feed and food manufacturers.
(4) Annual economic benefits of to-till adoption in
Brazil.
Soybeans are also mentioned on pages 214 (palm oil
contrasted with soybean oil) and 415 (corn as a substitute for
soybeans).
The section titled “Genetically modified soybeans”
(p. 180-81) presents (we believe) a balanced picture of the
benefits and disadvantages of this new technology:
“Genetically modified soybeans offer considerable
appeal for producers. With transgenic varieties of soybean,
producers report that they use fewer chemical inputs,
especially herbicides, because they can time the use better.
They also save money because they make fewer passes over
the field and have less wear and tear on their machines.
These factors appear to lower on-farm production costs
(although there is only data at this time for one to four
years, depending on how long producers have been using
the technology). There are reports of a 10 percent overall
increase in soybean production, but these reports are
anecdotal.
“From an environmental point of view, use of
genetically modified soybeans also has some positive
impacts. Transgenic soybeans allow producers to use no-till
cultivation practices for the first time in areas of continuous
cultivation. Because the soybeans have been bred to tolerate
a broad-spectrum herbicide, weeds are no longer managed
by plowing them under to kill them at the beginning of
the growing season or by cultivating the soil during the
growing season when weeds normally grow. Now, a onetime spraying of herbicides can kill weeds after the soybeans
are growing. This means that organic residue is left on the
surface to decompose, building up levels of soil organic
matter from year to year. The organic matter on the surface
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also acts as mulch. It holds water like a sponge, protects the
soil from the sun, inhibits weed growth, and protects the
soil structure. Inputs are more effective when they become
attached to organic matter and are released more slowly.
In this way they are not washed away with the first rain.
Since ‘Roundup-ready’ soybeans permit the use of no-till
production practices, they can reduce soil erosion, in some
reports by as much as half.
On the other side of the issue, there are several concerns
about use of genetically modified organisms (GMOs).
First, there is a general concern that transgenic crops may
cross with other plant species. This could create pesticide
resistance and, as a result, super weeds or pests. In addition,
the application of the same herbicide (in the case of
soybeans, glyphosate or Roundup) over long periods of time
will most likely create resistant weeds. This problem could
very easily force producers onto an herbicide treadmill.
Another concern with crops such as transgenic soybeans is
that the applications of pesticides can also kill life in the soil
that is essential to the maintenance of good soil structure.
It is not exactly clear what the net gain or loss is
from herbicide-tolerant soybeans. Even so, there appears
to be enough promise in the general approach to proceed
cautiously with it. The major issue, however, is that neither
Monsanto nor the producers have proceeded cautiously.
There are serious concerns that insufficient information
exists or is being collected about the potential long-term
impacts of GMOs in general (and transgenic soybeans
in particular) before they are released on a wide scale.
Insufficient field trials, insufficient monitoring, and perhaps
most important, insufficient transparency (access to the
corporate research protocols and results that document the
benign impact of the technology) were all part of the release
of this GMO as well as others.
Perhaps the most important issue raised for soybeans
by GMO research is how the same technology used in
producing herbicide-tolerant varieties can be used to
improve existing soybean breeding programs as well as the
production of conventional soybeans. GMO technology
could allow traits to be selected virtually overnight by
comparison to the hit-or-miss techniques of traditional
breeding programs.
“Conventional plant breeding created a fivefold increase
in new soybean varieties certified by the U.S. Department
of Agriculture (USDA) between 1961-64 and 1991-94. The
development of soybean varieties that tolerated low levels of
soil phosphorus and high levels of aluminum was critical to
the expansion of soybean production throughout the greater
Amazon. Whether traditional or gene-spliced, soybeanbreeding programs have implications for where and how
soybeans can be planted, how productive they will be, how
long it takes them to produce, and how resistant they will be
to pests and climate shifts.” Address: [World Wildlife Fund,
USA].

9661. Manning, Richard. 2004. Against the grain: How
agriculture hijacked civilization. New York, NY: North Point
Press. A Div. of Farrar, Straus and Giroux. 232 p. Index. 24
cm. [45 ref]
• Summary: A revisionist history of agriculture, or how
agriculture created the dull
minded, fat bellied citizens of today–while destroying
the environment. Contents: Arousal. Why agriculture? Why
agriculture spread. Hard times. Modern times. A vanguard of
feudalism. To see the wizard. Why we are what we eat. Hog
heaven. A counteragriculture. I eat, therefore I kill.
The chapter titled “To see the wizard” (p. 123-47) is
very critical of Archer Daniels Midland Co. (ADM) and
other large agribusiness companies (Cargill, Continental
Grain / ContiGroup, Louis Dreyfus, Andre & Cie., and the
Bunge & Born Group). It also discusses the farm crisis of
the 1980s, the depopulation of rural America, the huge rise
in U.S. ag exports, the rise in big farms (“get big or get
out”) and capital-intensive industrial agriculture, big farms
as major recipients of federal welfare, Dwayne Andreas’
leadership at ADM, how U.S. agriculture has become one
big commodity factory, food vs. commodities, the farmer’s
falling share of the consumer’s food dollar, monoculture.
“Between 1985 and 1995, ADM had received more than
$130 million in export subsidies through USDA.” Demise
of the family farm, rise of hog factory farms whose waste is
not treated as sewage, the corruption of life, what are people
for?, ethanol and subsidies, interview with Dwayne Andreas,
there is no free market. Address: Montana.
9662. U.S. Agency for International Development. 2004.
Celebrating Food for Peace 1954-2004: Bringing hope to the
hungry. Washington, DC: U.S. Government Printing Office.
16 p. http://pdf.usaid.gov/pdf_docs/PDABZ818.pdf
• Summary: At the top of the cover: “Food can be a powerful
instrument for all the free world in building a durable
peace.”–President Dwight D. Eisenhower.
On page 2 is a message from President George W. Bush:
“Across the earth, America is feeding the hungry. More
than 60 percent of international emergency food aid comes
as a gift of the people of the United States... Millions are
facing great affliction, but with our help, they will not face
it alone. America has a special calling to come to their aid
and we will do so with the compassion and generosity that
have always defined the United States. February 1, 2003,
Washington, D.C.”
Contents: Message from Secretary of State Colin
Powell. Message from USAID Administrator Andrew S.
Natsios. Over the past 50 years, “Approximately 3 billion
people in 150 countries have benefited directly from our
food.” What is Food for Peace? (“Over the past 50 years,
the Food for Peace program has sent 106 million metric
tons to the hungry of the world, feeding billions of people
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and saving countless lives. The program depends on the
unparalleled productivity of American farmers and the
American agricultural system. Without this vast system there
would be no Food for Peace program. On average, American
generosity provides 60 percent of the world’s food aid,
feeding millions of desperately hungry people every year”).
Who has received our food? (“* The number of
countries in the program has varied from 47 to 106. * The
number of those assisted has varied from 17.3 million in
1963 to 133 million in 2003. * In 1958, Food for Peace
shipped 4.48 million metric tons, the largest single-year
donation to the world’s hungry. * The commodities that Food
for Peace sends around the world come from virtually every

state. * One hundred thirty-five countries have received FFP
food aid since 1954”).
“The history of America’s food aid: America’s food
assistance programs began in 1812, when President James
Madison sent emergency aid to earthquake victims in
Venezuela. Herbert Hoover led a huge feeding program in
Russia during the 1920s in addition to famine relief programs
during World War I and World War II in Europe. In 1949,
the United States launched the Marshall Plan, which brought
tons of food to the people of Western Europe, planted the
seeds for a rejuvenated and now fully united Europe, and
laid the foundations for a permanent U.S. food aid program.
Many European countries we helped at that time have
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long since become major food exporters and important
international donors.
“On July 10, 1954, President Dwight D. Eisenhower
signed the Agricultural Trade Development Assistance Act-or
Public Law (PL) 480-into law. The purpose of the legislation,
the President said, was to “lay the basis for a permanent
expansion of our exports of agricultural products with lasting
benefits to ourselves and peoples of other lands.” The Food
for Peace of 1966 revised the basic structure of the programs
and placed the emphasis clearly on the humanitarian goals
of the program. The policy statement shifted from surplus
disposal to planned production for export to meet world food
needs.
“From food aid to self reliance. Many countries that
received U.S. food aid in the early years of PL 480 have
become self-sufficient or even food exporters and major
international donors. Among them are such prosperous
European nations as France, Germany, Belgium, Austria,
Italy, the United Kingdom, Spain, Greece, Portugal, Cyprus,
Turkey, Poland, and the former Czechoslovakia.”
“Partnerships in food aid: USAID works with many
NGOs and PVOs (private voluntary organizations) to
provide food for both emergency and long-term development
projects.”
Food for Peace Success: Afghanistan, Ethiopia, India
(During the 1960s, 1970s, and 1980s, India was the largest

recipient of American food aid, reaching a historic high
of $1.5 billion worth in the 1960s), Iraq, Southern Africa
drought, improving agriculture, enhancing health, reducing
the impact of HIV/AIDS, increasing access to education
Looking ahead. Fifty years of Food for Peace. A fullpage table with 5 columns shows: (1) Year (1954-2003). (2)
Number of beneficiaries (millions). Commodity value ($
millions). Gross value ($ millions). U.S. agricultural exports
(metric tons). Address: Washington, DC. Phone: 703-8754901 (1991).
9663. Blumenshine, Joyce. 2005. Re: What has happened
to the library of the American Soybean Association (ASA)
library near St. Louis, Missouri? Letter (e-mail) to William
Shurtleff at Soyfoods Center, Jan. 14. 1 p.
• Summary: While looking for soy-related documents,
Joyce just talked with Marie Korte of the American Soybean
Association (ASA), St. Louis, Missouri (phone: 314-7541327). She said ASA had gotten away from having a library
and their resources are now electronic. She said they have
hundreds of boxes of library books and materials in storage
from their earlier library. She said the boxes are not labeled
well, but each is numbered, and there is a general listing that
has some notes concerning the contents of each numbered
box. She said the library has moved several times and this
has added to the problem. She is going to skim through the
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existing book list to see if she can find anything related to the
National Soybean Processors Association series title. Marie
said there are no funds or staff to go through the boxes to
make the situation better. Address: Librarian, USDA ARS
National Center for Agricultural Utilization Research, 1815
N. University St., Peoria Illinois 61604-3999.
9664. Jan. 21–Michael O. Johanns (R), Nebraska, becomes
U.S. Secretary of Agriculture under President George W.
Bush (2001-2009) (Important event). 2005.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
9665. Biobased Solutions (United Soybean Board–Web).
2005. Visitors see Statue of Liberty from new heights with
soy oil. 6(1):1. Jan.
• Summary: “After years of relying on petroleum based oil
formulations to operate the elevators in the Statue of Liberty,
the National Park Service (NPS) and the U.S. Department of
Agriculture’s (USDA) Agricultural Research Service (ARS)
partnered in 2002 to develop a biobased fluid for use in the
statue’s elevator’s. The soybean checkoff supports efforts to
incorporate soy into newly developed products.”
NPS provided 5 specifications for the new oil. To make
it superior to the old petroleum based oil: (1) It had to be
readily biodegradable in case of leakage. (2) It had to come
from a renewable resource. (3) It had to be economical. (4)
It had to be non-polluting. (4) It had to meet all industry
standards for safety and performance.
The National Center for Agricultural Utilization
Research (NCAUR; Peoria, Illinois). a division of ARS,
determined soy oil as its best option. They developed the
“soy hydraulic fluid,” according to Sevim Erhan, research
leader at the Food and Industrial Oil Research Unit (FIO)
of ARS in Peoria. “After two years of use at the Statue of
Liberty, the soy oil is working extremely well.”
“Jack Stover, owner of Agri-Lube Inc. [Defiance,
Ohio], who produced the oil for NCAUR and the Statue of
Liberty, said the most important advantages of soy oil over
petroleum-based oils are its environmental friendliness and
improved safety.”
“The nation’s park services could use it in their
snowmobiles and lawn mowers, while other government
agencies, private parks and universities could use it in their
hydraulic systems,” Stover said. “Some Ivy League and
Big Ten universities will be using ‘soy elevator grease’ in
elevators in 2005.”
9666. Chajuss, Daniel. 2005. Brief biography and history of
his work with soy in the USA and Israel. Part I (Interview).
SoyaScan Notes. Feb. 19. Followed by numerous e-mails
through Dec. 2007. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Daniel was born on 23 Sept. 1936 in Jerusalem,

Palestine, the son of Elijah Mathew Chajuss (a flour miller,
born on 12 April 1903 in Jerusalem) and Dvora Margaliot,
born on 4 April 1908 in Tiberias, a town on the western
shore of the Sea of Galilee (which today is in northeast
Israel). Both his parents were born before World War I when
Palestine was still part of the Ottoman Empire; Turkish
(written in Arabic script) was the official language, but
Hebrew was the main language of the Jewish population.
The family name was pronounced “Chayes” (or
“Hayes”) but was written “Chajuss.” Within the family
and among close friends it was pronounced “Khatuth” or
“Khayooth,” where the initial “ch” is pronounced like the
non-initial German ch as in Bach. Daniel’s mother’s family
had lived in Palestine for at least 9 generations and his
father’s family for 5 generations. He was the second of three
children, with an elder sister and a younger brother.
In 1953, at age 16, he went to the United States to study
at Kansas State University (Manhattan, Kansas), focusing on
the milling industry and cereal chemistry. In 1956 he began
what became a lifelong interest in soy when he learned of
the effects of soy flour components on wheat flour; he did
some research on soy protein utilization in food systems. He
finished his studies in 1956 and graduated in 1957 with a
B.S. degree in milling technology. While an undergraduate in
the USA, Daniel received lots of help and support from his
father and family, but he worked to earn most of his living
expenses. After graduation, he returned to Israel, where (in
the late 1950s) he worked in the Israel Army Quartermaster
Corps. doing food research and development for military
purposes.
Eliahu Navot was the first real pioneer of soybean
utilization and production in Israel. He devoted much of
his life to this work. Daniel met him once or twice in the
late 1950s, and was aware of his work. “He impressed me
as a person totally devoted to soy and his aim was that the
soybean should be grown and used in Israel for many good
reasons.”
In 1956, the same year his son became interested in
soy, Elijah M. Chajuss incorporated a company named
“E.M. Chajuss, Ltd.” It was a small commercial and trading
company, established mainly to trade in grains and foods.
Elijah owned 80% of the shares and Daniel owned the
remaining 20%. The firm was not very active and it ceased to
exist in about 1988.
In 1958 Daniel returned to the United States to do
graduate work at Washington State University (at Pullman).
He was not yet married. In 1960 he received an MSc degree
in food technology; his dissertation was titled “Post mortem
tenderization of chicken muscle.”
In early 1961 Daniel went to work at the Northern
Regional Research Lab. (NRRL) at Peoria, Illinois, as an
employee under A.K. Smith; other coworkers included
Joseph Rackis, Walter Wolf, Clifford Hesseltine, and Gus
Mustakas. His research included work on soy proteins,
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and specifically work on making soy protein concentrates
(SPC) by the aqueous alcohol wash process, which had
been developed by Mustakas and coworkers in about 1960
and published in the Journal of the American Oil Chemists’
Society in 1962. Yet Daniel was most interested in the
biologically active soy compounds which were found in
the non-SPC solubles, a by-product of this new aqueous
alcohol wash process; he would soon call these solubles “soy
molasses.” Daniel has a sister in the U.S. Their father came
to visit them at this time and Daniel showed him around the
USDA laboratory at Peoria and explained the work he was
doing there.
In 1962, after about a year at NRRL, he decided
to return to Israel, where he got registered and certified
Chemical Engineering certification.
In 1962 Daniel and his father, Elijah, incorporated
Hayes Ashdod Ltd. (Industrial Zone P.O. Box 2230, Ashdod,
Israel); all the shares were owned by their family. At the
same time they established Hayes General Technology
(HGT) Company Ltd. as the first company’s R&D arm or
division, and an agro-industrial engineering firm; it was
not a separate company and was not incorporated at this
time. Daniel’s father was chairman of the company and a
firm believer that proteins were in short supply and that soy
proteins with good acceptability would offer an affordable
solution to many. Elijah also handled commercial operations.
Daniel dealt mainly with the technology, research, product
development, and plant operation. Thus, Daniel spent much
of his time with HGT, which was located in a separate
building on the Hayes Ashdod site. HGT’s goal was to do
basic research and develop new technologies and know-how
in areas not necessarily related to soy protein concentrates.
Ashdod is a city about 3 miles inland from the
Mediterranean Sea, 35 miles due west of Jerusalem and
about 15 miles north of the northernmost part of the Gaza
Strip. Important harbor facilities have been constructed on
the coast near Ashdod; in 1990 its population was about
76,600.
But as with all pioneering ventures by entrepreneurs,
starting a new business was risky and the future was
unknown. Daniel recalls: “When we started the plant in
Ashdod my uncle (father’s brother) came to me and said (in
a teasing, friendly way), ‘Daniel, you are doing a criminal
thing. You take your money and your father’s money and
the bankers’ money and big loans to make soy protein
concentrate. Who needs it?’”
In 1962 Daniel and Hayes Ashdod began an ongoing,
long-term collaboration with Israel’s leading center for
research on the composition and biologically active
components of soybeans–the Hebrew University’s Faculty
of Agriculture at Rehovot [pronounced rei-HO-vot], located
only about 13 miles north of Hayes. Daniel worked very
closely with Yehudith (“Judith”) Birk, co-discoverer of
the Bowman-Birk trypsin inhibitor, who also did work on

isoflavones, saponins, etc. She was a great pioneer in the
field of soy research; she is still [2005] active at about age
75 and a very able and very nice person. Dr. Michael Naim
was a pioneer in the field of soy molasses. Other researchers
at Rehovot included Bondi, Gertler, Gestetner, Tagiri, and
others.
This collaboration was based on mutual interest in
the nutritional value of soybeans, unknown growth factors
in soybeans, etc. No money changed hands, no contracts
were entered into, Daniel did not assign the researchers
any specific projects to work on, and no research was done
specifically for Daniel or Hayes. Rather, Daniel and the
researchers at Rehovot collaborated on research projects of
mutual interest. Daniel sometimes went to Rehovot when
needed and did research there, however most of his research
was done in the Hayes’ laboratories in Ashdod. His work
in Ashdod was mainly to fractionate soy components and
evaluate the same at the request or understandings with
the workers from the faculty. His visits to Rehovot were
mainly to discuss the various ongoing research projects
with the people involved, and to visit the large library there.
Occasionally researchers from Rehovot visited Daniel and
Hayes in Ashdod. Daniel spent the most hours in Rehovot
during the 1980s, when for about a year he visited the faculty
once a week and stayed all day. After 2004 he went there
seldom. No one from Hayes did research at Rehovot on a
regular basis.
In addition to his own work, Daniel contributed soy
products his company had made at Ashdod, e.g., soy protein
concentrates (processed in various ways), soy fibers, hulls,
soy molasses and various fractions thereof, etc.
Together they worked, for example, on nutritional
aspects of soy molasses components, of the soy protein
concentrate in human and calves milk replacers, on antigenic
components of the soy and their elimination, on the soy
dietetic fibers (“Sobit”), etc.
Many research papers were published in leading
scientific journals, and PhD and MSc degrees were obtained
because of their mutual work. Daniel believes that grants for
the research were provided by the USDA under the P.L. 480
(Food for Peace) program. All of them enjoyed the mutual
work very much. This fruitful collaboration continued until a
few years ago.
In 1963 Hayes Ashdod began operations. Daniel
recalls the general situation with soy in Israel at that time:
In 1962 there were several makers of soy food products in
Israel. Soybean crushing factories made soy oil for human
consumption and toasted soybean meal for animal feeds.
However, some of the toasted soybean meal was milled
to soy flour for use in households, in the meat processing
industry, and in the baking industry. There were also some
small cottage industries making various Oriental soy
products, such as soy sauce, simply-made toasted and nontoasted full-fat soya flours, roasted soybean coffee, etc.;
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Daniel does not remember the names of these companies.
Continued. Address: Managing Director, Hayes General
Technology Company Ltd., Misgav Dov 19, Mobile Post
Emek Sorek, 76867 Israel. Phone: (972) 8 592925.
9667. Chajuss, Daniel. 2005. Brief biography and history of
his work with soy in the USA and Israel. Part II (Interview).
SoyaScan Notes. Feb. 19. Followed by numerous e-mails.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: Let us now return to the early,
pioneering products introduced by Hayes Ashdod during the
1960s. Hayes Ashdod was one of Israel’s first company to
make foods from soybeans, and Israel’s first manufacturer of
modern soy protein products.
In 1963 the company launched its first product, a soy
protein concentrate named Haypro. This product was also
the first commercial soy protein concentrate manufactured
outside the United States.
The main applications for Haypro were as a meat
extender, and in hypoallergenic formulas (especially for
babies and children allergic to cow’s milk). Most of the
product was sold outside Israel, mainly in Europe.
Hayes Ashdod was the world’s first commercial plant
to make “traditional” soy protein concentrate (SPC) and
soy molasses by a counter-current aqueous alcohol wash
system; that system was developed by Daniel. The plant’s
initial capacity was about 5,000 metric tons of soy protein
concentrate and about 2,500 metric tons of soy protein
concentrate per year (each on an as-is wet basis).
Who should get the credit for developing this important
new process using alcohol? In Dec. 2007 Daniel wrote: “The
credit for developing the process for SPC by aqueous alcohol
wash should go to Mustakas and coworkers [at NRRL] in
Peoria [1960-62].
“In the early 1960s, aqueous alcohol washed SPC
was introduced on a commercial scale by the Central Soya
Company’s Chemurgy Division in the USA; they developed
a immersion aqueous alcohol extraction system to make
SPC. At about the same time we introduced in Israel a
continuous counter current aqueous alcohol wash system to
make SPC. The producers of the ‘traditional’ alcohol washed
SPC generally use the continuous counter current aqueous
alcohol wash system today.”
Also in 1963 Hayes Ashdod introduced “Soy molasses,
a concentrated soy solubles extract, obtained during the
production of soy protein concentrate.” This product
is used in animal feeds and as a source of oligosugars
[oligosaccharides] for elderly people to maintain proper
[digestive-tract] flora and regularity (mainly in Japan). Note:
Daniel Chajuss wrote the above quoted words and date on
14 Jan. 1993 in a letter to William Shurtleff, in response to
a question from Shurtleff. On 9 Sept. 1995 he again wrote
Shurtleff: “The name ‘soy molasses’ was coined by me in
1963. It is generally manufactured today in accordance with

the contents of my Israeli Patent No. 19168.” He recalled in
Feb. 2005: “When we got soy molasses, it was a dark, sweet,
bitter, viscous, strong-smelling product. It looked very much
like molasses. I decided to sell it to the feed mills, which
at that time were using beet sugar molasses. So I decided
to call it ‘soy molasses.’ But from my research in Peoria, I
knew it contained many very interesting compounds–such
as isoflavones and those that prevent perosis in chickens. In
1963 I made an application to the Israeli government to do
research on soy molasses. I believed in it very much because
of the many interesting components it contained. Now, most
of the patents concerning soy isoflavones are about ‘soy
molasses,’ as are most of the scientific articles. So this term
has become accepted, probably because it is so descriptive.
Soy molasses is more like beet sugar molasses than cane
sugar molasses.
In 1964 the company introduced Haysoy brand soy
flours in full fat and defatted, toasted and untoasted forms,
mainly for the baking and fermentation industries.
In 1966 Hayes Ashdod Ltd. introduced texturized soya
protein concentrates under the brand names Hayprotex and
Contex. Hayprotex was designed for use mainly as a minced
meat extender, while Contex was designed mainly for
vegetarian analogs.
Hayes Ashdod started making texturized [textured] soy
protein concentrate in large part because they were very
familiar and friendly with the Katzin family–Sol and Sid
Katzin, two brothers, who came to Israel from the USA and
who built the Shefa Protein Industries plant in Arat, Israel.
They were idealists who made the first textured soy flour
in Israel. Sometimes they would buy (from Hayes Ashdod)
the fines of the white flakes to texturize. Daniel asked Sol
why he didn’t texturize soy protein concentrate. Sol replied:
“We don’t sell taste, we sell nutrition.” Sol was a really nice
fellow, a nutritionist at heart and in his profession. They were
real pioneers, but they had such a difficult time and were
often disappointed.
In the early days, after he saw Sol Katzin’s extruder,
Daniel first did some trials with a Wenger single-screw
extruder. With assistance from Oak Smith, Hayes bought a
small Wenger extruder. Since Daniel didn’t want to compete
with his friend, Sol, he decided to extrude soy protein
concentrate–but the product was not very successful, and
definitely not as successful as Shefa’s textured soy flour
products. Daniel’s product failed largely because of its high
price whereas the Katzin’s product failed because of its
flavor–although its shape was excellent. Daniel is not aware
of any company that made textured soy protein concentrates
before he did. He knows that another similar product was
Response, made by Central Soya.
Note: Concerning early textured soy protein
concentrates: Hayes Ashdod introduced Hayprotex and
Contex in 1966, Griffith Laboratories introduced GL-219 and
GL-9921 in 1974, and Central Soya introduced Response in
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1975.
“Hayes Ashdod Ltd. Research and Development
Department has developed many soy analogs in various
forms (‘vegetarian sausages’, ‘fish-less fish fingers’,
‘vegetarian sea food analogs’, ‘vegetarian schnitzels’,
‘vegetarian nuggets’, ‘vegetarian gulash’, etc.) based on
texturized soy protein concentrates (Contex) mainly to
promote Hayes Ashdod Ltd. markets and to find customers
for its products. These vegetarian analog products were never
sold directly to the consumers but were sold to institutions
or to various manufacturers / distributors mainly in dry
rehydratable forms. They started to appear in the market in
about 1966 and still exist today. The usual name was the
product name as appears above. Soy protein isolates were
made on a pilot plant scale and were never manufactured or
sold by Hayes Ashdod Ltd. in any significant quantities.”
Also in 1966 Hayes introduced Hyprovit and Promolac,
two powdered hypoallergenic soy formulas which were
designed to replace milk powder formulas for infants and
children allergic to cow’s milk.
In 1968 Hayes started producing Haypro-T, a special
soy protein concentrate, free of trypsin inhibition and free of
antigenicity, for use in calf milk replacers as a substitute of
milk proteins.
In 1969 Hayes started to produce Primepro, a more
functional and soluble soy protein concentrate, by further
treatment of the aqueous alcohol extracted soy protein
concentrate (Haypro), for use as substitutes for soy protein
isolates and for caseinates in various food systems, especially
in the meat processing industries.
Also in 1969 Hayes introduced So-Bit (also spelled
Sobit), a fiber product which was removed from the soy
protein concentrate by a tail-end dehulling system containing
both aqueous alcohol washed hulls and fibers obtained from
soybean cotyledons. This product has proven to be beneficial
as a source of dietary fiber, especially for diabetic patients.
Address: Managing Director, Hayes General Technology
Company Ltd., Misgav Dov 19, Mobile Post Emek Sorek,
76867 Israel. Phone: (972) 8 592925.
9668. Chajuss, Daniel. 2005. Brief biography and history of
his work with soy in the USA and Israel. Part III (Interview).
SoyaScan Notes. Feb. 19. Followed by numerous e-mails.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: In 1972 Hayes General Technology
signed a contract to sell the engineering designs and knowhow it had developed for a soy protein concentrate plant to
Aarhus Oliefabrik A/S in Aarhus, Denmark. This was HGT’s
first major contract.
In 1973 Daniel Chajuss sold know-how and complete
engineering designs to Aarhus Oliefabrik A/S, Aarhus,
Denmark (renamed Central Soya Aarhus A/S in Nov.
1992), to manufacture powdered and textured soy protein
concentrates for human consumption, pet foods and calves

milk replacers; they were sold under various Danpro brands.
On 19 June 1973 Daniel married Talma E. Hirsch in
Rehovot, Israel. They had four sons: Ron, born on 18 Dec.
1973 in Tel Aviv; he is now (2005) a computer scientist and
electrical engineer. Amir and Shi (twins) born on 17 Dec.
1976 in Rehovot; Amir is a graduate student in physics
and philosophy. Shai is a graduate student in business
administration and political science. Ori, born on 2 Feb. 1983
in Rehovot, is finishing his military service duties and going
to study at a university.
All the soy protein concentrate facilities worldwide,
which were established since 1973 and which are still in
operation today (including ADM, USA, SOGIP-Bunge,
France, etc., with the exception of Central Soya’s USA
plants) employ Chajuss’ technology and/or engineering
designs, and are mainly based on the know-how and
technology developed by Chajuss. About 90% of the total
world production of soy protein concentrates today is
made by aqueous alcohol extraction. Most of the protein
concentrates are used in the form of powder or grits, some
are further texturized, and some are further treated to provide
various “functionalities.”
In 1974 the Aarhus concentrate plant began regular fullscale operation. It was later bought by Central Soya.
Also in 1974 Daniel, Prof. Birk and the other researchers
at the Hebrew University at Rehovot did much collaborative
research on soy phytochemicals, such as soy saponins, soy
isoflavones, other soy phenolics, etc., which were obtained
from alcohol-extracted soy molasses. They found that soy
molasses had many interesting and useful applications–
even for stabilizing sandy soil and eventually enabling it
to be productive for agriculture. Later they developed a
technology to remove the isoflavones (very bitter and beany)
and saponins from the soy molasses. They found that the
isoflavones in the soy germ are not bitter.
Daniel recalls: At [the NRRL in] Peoria, Illinois, they
had tried to breed soybeans that had little or no bitter,
beany flavor. Essentially they were trying to breed out the
isoflavones; fortunately they were not successful. Yet the
isoflavone content of both soybeans and soy molasses covers
a wide range; for soy molasses it is about 0.5% to 2%.
During 1974 Daniel told researchers at Central Soya
and Aarhus Oliefabrik about these compounds found in soy
molasses. Then Unimills started a plant and called it ‘soy
volasses.’ The 2004 Soya & Oilseed Bluebook has a section
titled ‘Definitions and Glossary,’ however it does not yet
have an entry for ‘soy molasses’ (p. 367). But there is an
entry for ‘soy solubles,
During this time Hayes General Technology also did
development work on many different modern soy protein
products, functional soy protein concentrates, textured soy
proteins, soy flours (full-fat, medium-fat, and defatted;
enzyme active or toasted); also on the extraction of specialty
oils and cold press systems; on specific extraction plants,
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as for jojoba oil, primrose oil, argan oil (from the nuts of
the argan tree, Argania spinosa, of southwest Morocco),
etc.; flash desolventizing systems for non-polar and polar
solvents; unique, bland and novel “no waste” (fiber included)
soymilk products; precooked “instant” cereal plants;
complete low-cost food formulae plants; micro-milling
systems; production of vegetarian meat alternatives, incl.
vegetarian sausages, schnitzels, patties, and “fried fish”;
non-soy based protein products; lupine seed processing incl.
lupine protein, lupine oil, and lupine alkalozidone alkaloids
production systems. Much work was also devoted to the
development of low-cost cottage industries.
In 1980 Hayes started to sell soy lecithin commercially;
it was separated from the soy oil obtained during the
production of “white” flakes by hexane extraction.
Also in 1980 Daniel’s father, Elijah M. Chajuss, began
to reduce his full active daily work with Hayes Ashdod Ltd.
At this time, the two men began thinking about selling that
part of their company. Daniel thought it would be better if
he focused on research, development, and engineering work.
None of his sons was interested in carrying on the family
business.
Until 1981, all the shares of Hayes Ashdod Ltd. were
held by the Chajuss family.
1984 Sept. 27-28–Daniel attended the First European
Soyfoods Workshop held in Amsterdam, Netherlands, as
a delegate of E.M. Chajuss Ltd., which was interested in
establishing a simple soy cottage industry; at about that time
they had developed some simple appropriate processing
technologies for soyfoods and soymilk and were thinking
about making those in a company other than Hayes Ashdod
Ltd.
1984–The Chajuss family began to sell some of the
shares in Hayes Ashdod Ltd. (fully owned by the Chajuss
family) to Koor Foods Ltd. (headquartered in Tel Aviv),
which was a holding company that owned shares and
ownership in various food firms and was a part of Koor
Industries Ltd., which had been established by labor unions.
Hayes Ashdod Ltd. sold crude soybean oil to firms owned by
Koor Foods Ltd. Koor has approached the Chajuss family,
asking if all or part of Hayes Ashdod might be for sale.
In Dec. 1984 the majority of the shares in Hayes Ashdod
Ltd. were sold by the Chajuss family to Koor Foods Ltd.
Address: Managing Director, Hayes General Technology
Company Ltd., Misgav Dov 19, Mobile Post Emek Sorek,
76867 Israel. Phone: (972) 8 592925.
9669. Bernard, Richard L. 2005. Garden-type vegetable
soybean varieties. Urbana, Illinois: Illinois Agric. Exp.
Station. 4 p. Unpublished typescript. Feb. 28 cm.
• Summary: Contents: Introduction. Table giving details
on 13 Gardensoy varieties. Parent lines: Large-seeded,
Midwest grain-type varieties, isolines and breeding lines.
Table showing performance of 13 Gardensoy varieties, plus

2 grain-type varieties, and 3 large-seeded varieties. Shows
for each: Variety name. Weight per seed. Maturity group and
average harvest date. Yield of ripe seeds (bushels/acre). Plant
height (inches). Lodging (scale of 1 to 9). Shattering (scale
of 1 to 9). Mottling (scale of 1 to 9). Protein (% dry weight;
Gardensoy range: 38-43%). Oil (% dry weight; Gardensoy
range: 19-21%).
“The Illinois Agricultural Experiment Station has
released thirteen large-seeded soybean varieties for vegetable
use designated with the prefix Gardensoy. Gardensoy 11, 21,
22, 31, 41, and 42 were released in May 2000 and Gardensoy
01, 02, 12, 23, 24, 32, and 43 were released in May 2002.
They are intended for small-scale production in the home
garden for human food use. They may be harvested after
ripening and used as a nutritious substitute for dry beans,
or preferably, harvested at the green-bean stage (R6), when
digestibility and good taste are at their maximum. These
varieties range from early maturing (maturity group 0) to
about 4 weeks later (maturity group IV). An individual
variety is at optimum green-bean harvest for only a few days,
but by planting several varieties with differing maturity the
grower may extend the harvest period.
“Cross-pollination, selection, and testing of these lines
were done at the Crop Sciences Research and Education
Center, Urbana, in a breeding program initiated in 1989.
They are moderately susceptible to most common soybean
diseases except that some show very little or no seed coat
mottling in the field at Urbana (see table on next page),
which may indicate resistance to soybean mosaic virus, bean
pod mottle virus, or both. The parentage and descriptive
traits for each variety is given below: The first digit of the
variety name number is its maturity group.”
“Small seed packets of the Gardensoy varieties
(approximately 30 seeds each) will be made available at no
charge for garden and experimental use during the initial trial
period.” Address: Dr., Illinois Agric. Exp. Station, Univ. of
Illinois, Urbana, IL 61801.
9670. Bernard, Richard L. 2005. New garden-type soybean
varieties. Urbana, Illinois. 2 p. Unpublished typescript. Feb.
28 cm.
• Summary: “Because of their high nutritional value and
health benefits there has been considerable recent interest
in soyfoods. Most of this attention has focused on soybean
products such as tofu, soy milk, soy-protein fortified flour,
or meat analogs constructed from extracted soy protein, and
it is not generally recognized that soybeans are an excellent
vegetable and may be eaten directly much as other beans or
peas. The mature dried soybean may be used just as other
beans except that to avoid rancidity they should not be
pre-soaked but put directly into boiling water for about 40
minutes at which point they are ready to eat. Probably the
best way to use vegetable soybeans is to pick the immature
pods (after the seeds have reached full size but before any
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yellowing begins) and boil them for only 4 to 5 minutes
(in lightly salted water if your taste prefers) after which the
seeds may be easily squeezed out (the shells are inedible)
and eaten as a ‘finger food’ or added to soups, salads, fried
rice, or other dishes of your choice. They taste good cold
or hot, and the attractive bright green color enhances the
appearance of the food. After cooking they may be frozen
in or out of the pod for later or out-of-season use. The
advantage of eating the immature seeds over the ripe seeds
besides the better taste and appearance and much shorter
cooking time is that they are more digestible since the
complex carbohydrates (oligosaccharides) of the mature
seeds have not yet formed.
“While all soybeans are edible, certain soybean varieties
with larger seeds and milder taste have been developed
for human food usages especially in Japan and Korea.
These Asian food varieties have desirable seed traits but
are not well adapted to our climate, insects, and diseases.
US soybean breeders have crossed some of these largeseeded Asian varieties with adapted US grain varieties
and developed some better adapted vegetable types. At the
University of Illinois we have made selections from hybrid
populations involving these large-seeded soybeans and now
have a number of promising vegetable-type lines adapted to
Illinois. Thirteen varieties have been released, named with
the prefix Gardensoy, ranging from early maturing (maturity
group 0) to late (group IV). They have seeds from about 50%
larger to twice as large as the common grain types grown in
Illinois but yield only about 80 to 60% as well and therefore
are not competitive for production for processing.
Any one variety will have an optimum harvest period for
green pods of just a few days since all the pods on a soybean
plant tend to develop together. The advantage of growing
several varieties with different maturity dates is a longer time
of harvest. This may also be accomplished by having several
planting dates (estimate 3 days delay in planting for one day
delay in harvest but this will vary widely). Like all soybeans
these varieties are self-pollinating and true-breeding, and
therefore you may let a few plants ripen without picking and
use these seeds for next year’s planting.
“Because of their bigger seed size and better taste the
Gardensoy varieties are being offered to home gardeners
for small scale production and hand harvest. As harvest
machinery and techniques are developed larger scale
commercial production may become practical. We will
provide 30 to 50-seed packets of these varieties (free of
charge) to anyone wishing to try them.
“The table below provides some data based on tests
at Urbana in 2000 to 2004 on average yield of ripe seeds,
mature seed size (centigrams per seed), date of maturity (plus
maturity group), stem type, plant height, and mature seed
composition (protein and oil).
“We will be interested in any taste preference,
observations, or comments that you wish to send to us after

trying them. Please send comments and requests for seeds to
the address below.
“Richard L. Barnett, Dep. of Crop Sciences, Univ. of
Illinois, 1101 Peabody Dr., Urbana, IL 61801.” Tel. 217333-7279. Address: Dr., Illinois Agric. Exp. Station, Univ. of
Illinois, Urbana, IL 61801.
9671. Bryan, Tom. 2005. Around the world on biodiesel: A
decade after Bryan Peterson’s amazing Sunrider expedition,
the story of the voyage continues to inspire thousands.
Biodiesel Magazine. Feb. p. 26-30.
• Summary: In 1994, Bryan Peterson completed a 35,000
mile, two-year trip around the world. Sunrider left Oregon
in July 1992 in a “24-foot, soft-sided [rescue model] Zodiac
boat powered almost exclusively by B100” [pure biodiesel]
and arrived in San Francisco Bay in early September 1994.
While searching for sponsors, Peterson learned
about biodiesel from the USDA’s Office of Energy and
the University of Idaho. It was now being widely used in
Europe, he learned, and had been used in World War II.
Peterson was born and raised in California, lived in Hawaii
for a decade, then settled in Iowa in the early 1990s with
his wife and children. Address: Editorial Director, Biodiesel
Magazine.
9672. Lamp, Greg. 2005. News: Federal agencies to buy
biobased products. Corn and Soybean Digest. Feb. p. 11.
• Summary: “USDA has published its final rule to implement
a program of preferred procurement of biobased products by
federal agencies.” This establishes provisions for the Federal
Biobased Products Preferred Procurement Program, in order
to promote energy independence and use of environmentally
friendly renewable products, such as biodiesel made from
soybeans. Address: Editor.
9673. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2005. U of I scientists on the
hunt for hypoallergenic soybean. 12(1):2-3. Feb.
• Summary: Scientists at the University of Illinois at Urbana
have found a soybean that does not contain the P34 protein,
which is responsible for allergic reactions in 6 to 8% of
children. University researchers screened over 11,000 plant
types from the USDA soybean germplasm collection in
order to find one confirmed P34 null line and about 94 lines
with significantly reduced levels of P34–according to Ted
Hymowitz, a plant geneticist at the U of I. There are about
5,000 more plant types to be tested. The research is being led
by Prof. Hymowitz and Eliot Herman at the Danforth Center.
A photo shows Prof. Hymowitz with postdoctoral research
associate Leina Mary Joseph, who is in charge of the tedious
task of testing the seeds using immunological procedures.
The Danforth lab uses a different technique to confirm that
Joseph’s results are accurate.
Note: Letter (e-mail) from Roger N. Beachy, president
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of the Danforth Foundation. 2008. Dec. 3. The Danforth
Center was founded by Dr. William H. Danforth, M.D.,
former chancellor of Washington University–St. Louis
[Missouri]; he is the son of the late Donald Danforth,
who was responsible for the success of Ralston Purina.
The Foundation was a key sponsor when the Center was
established. Dr. Danforth was the founder of the Center,
and remains Chairman of the Board of Trustees. Bill is the
brother of (former) Sen. John C. “Jack” Danforth, who was
also U.S. Ambassador to the United Nations (2004-2005).
9674. Arlington National Cemetery. 2005. Harvey
Washington Wiley. Corporal, United States Army,
government official (Website printout–part). www.
arlingtoncemetery.net/hwwiley.htm Retrieved March 19.
• Summary: A good 1.5-page biography of Harvey Wiley
(1844-1930), American chemist and reformer, “Father
of the Pure Food and Drugs Act” (1906). 1844–Born
in a log farmhouse in Indiana. 1867. A top graduate of
Hanover College. 1871–Received his M.D. degree from
Indiana Medical College. 1874–Accepts a faculty position
in Chemistry at newly opened Purdue Univ. in Indiana.
1881-1883–Indiana state chemist and investigator of
food adulteration. 1881–Publishes his first paper on the
adulteration of sugar with glucose.
1883-1912–Chief chemist, U.S. Department of
Agriculture. 1906–Instrumental (with President Theodore
Roosevelt) in securing passage of the Food and Drugs Act
by Congress; sometimes called the “Wiley Act.” 1907–
Author of book Foods and Their Adulteration. A 2nd edition
appeared in 1911. He was “also a founding father of the
Association of Official Analytical Chemists, and left a legacy
to the American pure food movement as its ‘crusading
chemist’ that was broad and substantial.”
“The fact that enforcement of the federal Pure Food and
Drugs Act of 1906 was given to the Bureau of Chemistry
rather than placed in the Department of Commerce or
the Department of the Interior is a tribute to the scientific
qualifications which the Bureau of Chemistry brought to the
study of food and drug adulteration and misbranding. The
first food and drug inspectors were hired to complement the
work of the laboratory scientists, and an inspection program
was launched which revolutionized the country’s food supply
within the first decade under the new federal law.”
Under Wiley’s leadership, USDA’s Bureau of Chemistry
[of which he was head from 1901 to 1912] grew significantly
both in strength and stature. Appropriations grew from
$155,000 in 1906 to $963,780 in 1912.
“In 1912, Wiley resigned and took over the laboratories
of Good Housekeeping magazine where he established the
Good Housekeeping Seal of Approval and worked tirelessly
on behalf of the consuming public.”
Harvey Wiley died on 30 June 1930 at his home in
Washington, DC. He was buried in Section 13 of Arlington

National Cemetery, site 6969-B.
9675. Hymowitz, Ted. 2005. The two species of soybean
rust (Interview). SoyaScan Notes. March 31. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The soybean rust (Phakopsora pachyrhizi)
indigenous to Asia and Oceania (Australia, New Zealand) is
now coming to be called “Asian soybean rust;” it much more
aggressive, virulent and harmful that its relative, Phakopsora
meibomiae, which is indigenous to the Western Hemisphere
/ New World, and which is relatively non-aggressive and
benign.
Since plant pathologists find it very difficult to
differentiate between the two species of rust, they now
sequence the proteins to make sure.
Rust was first reported on soybeans in Brazil in about
1993-1995, but it was eventually decided that it was not the
aggressive species. That was the first time plant pathologists
realized there were two species.
Note: Soybean rust was first reported on soybeans in
the Western Hemisphere in 1976 in Puerto Rico. At the time,
that rust was identified as Phakopsora pachyrhizi by a plant
pathologist at USDA’s Plant Disease Research Laboratory
(PDRL), Frederick, Maryland (Vakili and Bromfield 1976,
p. 996). Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
9676. Luster, Douglas G. 2005. The two species of soybean
rust (Interview). SoyaScan Notes. April 4. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: A species closely related to the virulent Asian
soybean rust (Phakopsora pachyrhizi) is its much less
harmful relative, Phakopsora meibomiae (pronounced
pha-KOP-sur-uh may-BO-mee-ay). Researchers are quite
sure that, although they are very similar in many ways,
these are two different species–in part because they have a
different host range. But nobody has ever found the sexual
form of either of the species, and you can’t really prove
speciation until you have a biological definition. Moreover,
it is impossible to differentiate the two Phakopsora species
visually.
In addition, there is considerable uncertainty about the
origins of meibomiae: Some researchers think that it must
have also come from Asia, while others strongly disagree,
thinking that it could have evolved on Phaseolus species or
on Dolichos purpureus (formerly Dolichos lablab) or any
other legume and just jumped to soybeans. It is a very weak
pathogen of soybean but a pretty strong pathogen of lablab,
for example. Two years ago they found a major infestation
in lablab. They now have a molecular test that differentiates
these two species. It looks at the ITS region, which is a
non-protein coding region that codes for ribosomal RNA.
Address: PhD, Location Coordinator, USDA/ARS Foreign
Disease-Weed Science Research Unit (FDWSRU), 1301
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Ditto Ave., Fort Detrick, Maryland 21702-5023. Phone: 301619-7344.
9677. Wright, Tom. 2005. U.S. fines Swiss company over
sale of altered seed. New York Times. April 9. p. C2.
• Summary: The USDA has fined Syngenta, the Swiss
agrochemicals company, $375,000 “for inadvertently selling
unapproved genetically altered corn seed,” identified as Bt
10 corn. Mike Mack, the CEO of Syngenta Seeds, a unit of
Syngenta in Golden Valley, Minnesota, said the regrettable
mistake poses no risks to consumers, public health, or the
environment.
Bt 11, which is almost identical to Bt 10, has been
approved in both the USA and Europe; it produces a protein
that is toxic to the European corn borer.
9678. Sweets, Laura E.; Wrather, J. Allen; Wright, Simeon.
2005. Soybean rust. http:muextension.missouri.edu/explore/
agguides/crops/g04442.htm. 2 p.
• Summary: “Asian soybean rust is a serious foliage disease
that has the potential to cause significant soybean losses.
Although Asian soybean rust was identified on soybean
plants in Hawaii in 1994, the disease was not reported in the
continental United States until the fall of 2004. The USDA
released an official notice of the confirmation of soybean
rust on soybean leaf samples collected in Louisiana on Nov.
10, 2004. Over the next few weeks the fungus was detected
on plants from a number of additional states, including
Missouri.”
“History: Soybean rust was first reported in the Eastern
Hemisphere [Asia] in the early 1900s. It is now accepted
that there are two different fungal species, Phakopsora
pachyrhizi and Phakopsora meibomiae, that cause soybean
rust. Phakopsora meibomiae, referred to as the New World
type, is a much weaker pathogen and is the pathogen that
has been found in limited areas in the Western Hemisphere
(primarily the Caribbean).
“Phakopsora pachyrhizi, referred to as the Asian or
Australasian soybean rust, is the more aggressive pathogen.
It was first reported in Japan in 1902 and was initially limited
to tropical and subtropical areas of Asia and Australia.
Unfortunately, it is Phakopsora pachyrhizi that has been
spreading through the soybean-producing regions of the
world. Phakopsora pachyrhizi was reported from Hawaii in
1994, Zimbabwe in 1998 and Paraguay in 2001. In Africa
this aggressive soybean rust has spread to Uganda, Zambia,
Rwanda, Nigeria, West Africa, Mozambique, South Africa
and Cameroon. In South America, Phakopsora pachyrhizi
has been found in most of the soybean-producing regions of
Brazil as well as Argentina, Bolivia and Colombia.” Address:
1. Dep. of Plant Microbiology and Commercial Agriculture
Program; 2. Dep. of Plant Microbiology and Pathology,
Delta Research Center; 3. Plant Diagnostic Clinic. All: Univ.
of Missouri.

9679. Bunge Ltd. 2005. Partnering for the future: 2004
annual report. 50 Main St., White Plains, NY 10606. 90 p.
May. 28 cm.
• Summary: Consolidated net sales for 2004 (year ended
Dec. 31) were $25,168 million, up 13.5% from 2003
($22,165 million). Net income in 2004 was $469 million,
up 56.3% from 2003–not including a one-time gain of $111
million on sale of soy ingredients business in Brazil. Cash
dividends per share in 2004 was $0.48, up from $0.42 in
2003.
“Last year, according to the USDA, the world consumed
130 million tons of soybean meal, up from 118 million in
2000. Future growth is forecast to top 4 percent per annum.
“Demand for vegetable oil should increase at a similar
rate. Growth will be particularly strong in China and India.
Last year global consumption reached 100 million tons, up
from 89 million tons in 2000.”
“South America is cementing its position as the world’s
leading agricultural producer. Both Brazil and Argentina
produced large soybean crops 2004, and their output is
expected to grow steadily in coming years.”
“Vietnam is the fastest-growing market for soybean
meal consumption in Southeast Asia, a region that has seen a
40 percent increase in demand for the product since 1999 and
in which Bunge is the leading importer.”
“In the U.S., we formed AGRI-Bunge, LLC, a
joint venture with AGRI Industries [a cooperative]. The
partnership links AGRI’s crop origination network in Iowa
with Bunge’s global sales, marketing and logistics. The result
is a new source of crops for Bunge and wider market access
for AGRI and U.S. farmers.
“We also entered the value-added market for cholesterolreducing phytosterol ingredients by creating a partnership
with Procter & Gamble and Peter Cremer in North America.”
Eastern Europe has the “potential to regain its status as
one of the world’s breadbaskets.” Grain exports from Black
Sea nations could rise dramatically. In 2002 Bunge acquired
Cereol.
In 2006 U.S. law will require labeling of trans fats. In
response, Bunge and DuPont have developed Nutrim, which
contains less than 3% linolenic acid, making it naturally
stable and eliminating the need for partial hydrogenation
when it is used as a frying oil. This partnership links
DuPont’s plant science with Bunge’s agribusiness and
oilseed processing operations. However, Nutrim is a
trademark of Pioneer Hi-Bred International, Inc. A bar chart
shows projected Nutrim production, reaching 1 billion
pounds by 2009. A colored graph shows global agricultural
trade. Trade of soybeans and soybean products, only 50
million metric tons (MMT) in 1985, passed both wheat and
coarse grains in 2001 (at about 110 MMT) and is expected to
reach 175 MMT by 2015, much more than wheat and coarse
grains.
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Accompanying the annual report is a “Notice of Annual
General Meeting of Shareholders” (89 p.). Information
is given about the amount of money paid to individual
company officers. For example, Alberto Weisser (chairman
and CEO) was paid a base salary of $1.2 million and a bonus
of $3 million, plus securities underlying options awards
(130,000 shares), long-term incentive payments (LTIP; $3.7
million), and all other compensation ($55,729). Address:
White Plains, New York. Phone: 914-684-2800.
9680. Dean Foods Co. 2005. Enhancing, enriching,
sustaining–Dean’s place at the table: 2004 annual report.
Dallas, Texas. 88 p. 28 cm.
• Summary: This annual report is structured to make it very
difficult to find the company’s financials, and net income
(profit). Dig enough and you will find the numbers on p. 49.
For the year ended 31 Dec. 2004. Net sales were $10,822
million, up 17.8% from 2003. Net income (profit) was
$285.4 million, down 19.8% from 2003. “First, our Branded
Products Group, which we have renamed WhiteWave Foods,
had an outstanding year. WhiteWave Foods’ sales increased
to $1.2 billion for the year, with operating margins more than
doubling to 10%” (p. 2).
New developments: On 2 Jan. 2004 Dean Foods
acquired Horizon Organic. In March 2004 they acquired
a license to use the Land O’Lakes name on certain dairy
products sold in the eastern United States. Now they have an
exclusive right to use the Land O’Lakes brand on most dairy
products (excluding cheese and butter) sold anywhere in the
country. In Aug. 2004 Dean Foods its decision to consolidate
White Wave, Horizon Organic, and Dean National Brand
Group into White Wave Foods, a stand-alone operating unit.
“Outstanding brand performance:... Silk continued to
perform well, with sales up 33% compared to 2003. Silk
market share in the retail grocery channel held steady at
78%, indicating that Silk remains the clear market leader.”
Horizon Organic’s sales increased 24% and sales of Dean’s
entire portfolio of Land O’Lakes products increased by 34%
over 2003.
The section titled “White Wave Foods: Enhancing
health, enriching lives, sustaining our environment” (p.
8-13) states that “WhiteWave Foods Company is the largest
organic food company in the country.” The two colorful
pages on Silk note: “We estimate that Silk has been enjoyed
in close to 19 million American homes.” In 2004 Silk
introduced 5 new items that generated $50 million in sales:
Very Vanilla, Enhanced, Unsweetened, Kids Silk, and Silk
Live. Also the new Silk Twin Pack, which includes two halfgallon cartons in an easy-to-carry box. Silk Kids packs come
vanilla, chocolate and strawberry. “Each pack contains eight,
6.5 ounce cartons featuring kid-friendly animal artwork.”
Many Silk products bear the USDA Organic seal of approval.
“Silk and Horizon Organic are proud sponsors of Farm Aid,
an annual concert that raises funds to help farmers keep their

land. We are the largest purchaser of organic soybeans and
organic milk in the country.”
Page 20-21 state: “In addition, effective March 11, 2005,
Mr. Steve Demos, President of WhiteWave Foods Company
resigned his position.” Note: Demos was terminated by
Engles without cause or explanation. On 5 April 2004, White
Wave “acquired [for $25.7 million] a soy processing and
packaging facility in Bridgeton, New Jersey. Prior to the
acquisition, the previous owner of the facility co-packed Silk
products for us at the facility.”
Accompanying the annual report is an innovative “2004
proxy statement and notice of annual meeting” (24 p.). In
2004 Gregg L. Engles, age 47, Chairman of the Board and
CEO had: Salary $1,000,000. Bonus zero. Other annual
compensation $238,767. Value of stock units awarded:
$3,148,170. Number of stock options granted: 324,000.
Address: 2515 McKinney Ave., Suite 1200, Dallas, Texas
75201. Phone: 214-303-3400 www.deanfoods.com.
9681. Pogeler, Allen; Pogeler, Gary; Pogeler, Kathleen;
Pogeler, Lewis. 2005. Recollections of Glenn H. Pogeler of
Iowa (Interview). SoyaScan Notes. June 6. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: John Henry Pogeler and Leena Carstens, had
four children. The second child, Glenn Henry Pogeler, was
born on 3 Jan. 1915 in Manson, Calhoun Co., Iowa (about
20 miles east of Fort Dodge), and raised there. In 1932 he
graduated from Manson high school, where he pitched on the
baseball team and played football. It was the bottom of the
Depression; he wanted to be a mechanical engineer, but no
money was available.
On 25 July 1932 he went to work as the 2nd man at the
Richards Elevator Co. in the small town of Richards, Iowa
(now named Richard, about 5-6 miles due south of Manson
in central Iowa)–for $1 a week plus room and board. The
manager was Charles Weideman, whom Glenn Pogeler
greatly admired. In 1935, when Weideman resigned, Pogeler
became manager.
In about 1938, while living in Richards, Glenn met
his bride to be, Ardis Jenelle Fry. They met at a dance in
Fort Dodge, Iowa. The live band playing at the dance was
led by a North Dakota band leader named Lawrence Welk,
who later had a national television show and achieved some
degree of fame.
In early 1940, Glenn received a better job offer to
manage a cooperative elevator in Badger, Iowa (about 10
miles from Fort Dodge). He soon went to work for the
Farmers Elevator Company of Badger, which had been in
operation since 1902. In June 1940 the members voted to
reorganize, and it was renamed the Badger Cooperative
Elevator. Pogeler was hired back as manager, with a salary
of $125 a month–plus a house. In 1940 Glenn gave up
smoking–on his doctor’s advice. He finished the one pack
he had left and never smoked another cigarette for the rest
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of his life–a strong willed man! Throughout his life, Glenn
was in the grain business, but he was never a farmer. He was
also a devout Christian, actively involved with the American
Lutheran church.
Glenn now had a solid job and reliable income. He and
Ardis were married on 5 May 1940 in Fort Dodge, Webster
Co., Iowa. Ardis was born on 16 March 1919 in Bancroft,
Kossuth Co., Iowa. The daughter of Jesse and Alma Fry (also
spelled Frye), Ardis came from a low-income family of nine
children. She grew up in Callender, Webster Co., Iowa, and
was working as a cashier at an A&P grocery store in Fort
Dodge when she and Glenn met.
Glenn and Ardis had three children, all born in Iowa: (1)
Allen Robert Pogeler, born 11 April 1943 in Fort Dodge. (2)
Gary Dean Pogeler, born 4 July 1944 in Mason City, Cerro
Gordo Co. (3) Neil Richard Pogeler, born 27 April 1952 in
Mason City, Iowa. Allen (who now lives in California) is in
business management and engineering. Gary (who now lives
in Pennsylvania) is an attorney.
In June 1943 Glenn was secretary-treasurer (a part time
job) of the Boone Valley Cooperative Processing Assoc.
in Eagle Grove, Iowa; his main job was Manager, Farmers
Elevator Co., Badger, Iowa. In late Aug. 1943 he resigned as
secretary-treasurer so he could go to Manly, Iowa, to manage
the new soybean processing plant there.
In early 1944, Glenn and his family moved from Badger
to Manly (population about 1,500) in north central Iowa.
There he became the first manager of a soybean crushing
plant named the North Iowa Cooperative Processing
Association, which began operations in Sept. Initially, the
family lived in a small apartment in Manly. On 1 July 1944
they moved into a nice home at 220 Spring Street, rented
from Mabel Benson. Gary was born 3 days later. Gary recalls
that the rent was $40/month. Mabel never raised the rent,
but Glenn started paying her $50/month after he felt the rent
was too low. “He was that kind of a guy.” They lived in this
house until they moved to Mason City.
In 1948 Glenn was elected to the board of directors of
the National Soybean Processors Association; he served as
vice chairman of the board in 1957-1958, as chairman in
1959-60, and as president in 1959-61; he remained a member
for at least 17 years.
In 1 July 1952 (not long after Neil, their 3rd child was
born) the family moved to Mason City (population about
30,000); the cooperative’s new and bigger, state of the art
soybean processing plant that Glenn managed there used
solvent extraction (hexane) rather than expellers. Gary
recalls that Glenn used hexane for years to light his charcoal
grill–”Which makes for a very dramatic beginning to your
outdoor cooking.” Overseeing construction of the new plant
was complex and stressful for Glenn. To relieve stress he
took up golfing and (with his wife) and did painting by the
numbers. His weight rose to about 210 pounds, then he lost
weight for the rest of his life; he had ulcers.

In 1960, an ad in Soybean Digest shows that the North
Iowa Cooperative Processing Assoc., in Mason City, Iowa,
was still managed by Glenn Pogeler.
In 1962 the North Iowa Cooperative Processing Assoc.
was renamed the North Iowa Soybean Cooperative.
In about Oct. 1964 Glenn was named president of the
Soybean Council of America, Inc. (SCA), replacing Howard
L. Roach of Plainfield, Iowa.
On 1 Dec. 1965 SCA moved its offices to Arlington,
Virginia (just outside Washington, DC) and Glenn and
his family relocated nearby in Falls Church, Virginia (to a
very nice home at 6420 Crosswoods Drive, Lake Barcroft
section). During this time Glenn traveled worldwide to visit
SCA offices and negotiate agreements on behalf of SCA.
In April 1969 the 13-year-old Soybean Council of
America was dissolved and the American Soybean Institute
(a trusteeship) took its place. Glenn lost his job.
Then Glenn went to work for the USDA for about 5
years, again in the field of soybeans. His title in 1973 was
Acting Chief, Oilseeds, Agricultural Stabilization and
Conservation Service Branch (ASCS), USDA, Washington,
DC.
After retiring from USDA, he became a commodities
broker–which is something he always wanted to do–for
about 5 years; he worked in a Clayton Brokerage Company
office outside of (but not far from) his home in northern
Virginia.
There is a photo in the family that shows him meeting
President Lyndon Johnson after the latter signed a major
farm bill.
In about 1985 he retired; his doctor discovered that he
had Type II diabetes–which runs in the family. He and his
wife moved to Rancho Bernardo near San Diego, California,
because he liked the weather there; his eldest son, Allen,
also lived near there. He died on 20 Feb. 1995 in Poway,
California (the town adjacent to Rancho Bernardo, where he
lived) at the Pomerado Nursing Home, next to the Pomerado
Hospital; he suffered a massive hemorrhagic stroke about 5½
months before he died. His wife, Ardis lived for the rest of
her life in Rancho Bernardo and died in Oct. 1998. Before
she died, she left many personal possessions (incl. about 20
dated letters from Glenn while he was living in Richards
{Dec. 1938 to early 1940}, photos of Glenn, newspaper
articles that are mostly about Glenn, and letters from her
mother, Alma) in a cedar chest, which Gary now has.
In Dec. 1985 AGP, a large cooperative soybean
processor, purchased Glenn’s former plant in Mason City,
Iowa. A color photo shows the Mason City plant in 2003.
What kind of a man was Glenn Pogeler? Kathleen, his
daughter in law, recalls: He was very kind, very personable,
very friendly. “He knew how this ought to be done and you’d
best do it his way. My father had died when I was 21 years
old, and I always felt like Glenn was my second father. In
his outspoken way, he always welcomed me. Everyone liked
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him.” Kathleen first met Glenn and his wife in 1969; they
were living outside Washington, DC, in northern Virginia.
Glenn never wrote the story of his life and the family
has no family history. However Glenn’s son wrote a brief
story of his life which was delivered as a eulogy at his
funeral.
Allen, Glenn’s eldest son, is presently (Jan. 2008)
Vice President Corporate Planning for Integrated Photonics
Technology (IPITEK) in Carlsbad, California. The
company develops, manufactures and sells fiber optic
telecommunications equipment to various industries and
government customers. Gary is an attorney in New York City
with the firm Cadwallader, Wickersham & Taft, specializing
in real estate. Neil is a real estate sales agent in Merritt
Island, Florida. Address: 1. Encinitas, California; 2-3.
Pennsylvania; 3. Arnolds, Park, Iowa. Phone: 712-332-2302.
9682. Pogeler, Allen. 2005. Recollections of Glenn H.
Pogeler of Iowa (Interview). SoyaScan Notes. June 10.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: In 1893, Glenn’s father, John, immigrated
to the USA (at about age 9-11) with his parents, via Ellis
Island, from Bremen, Germany. Allen has never been able to
determine how their name was spelled in Germany (it could
have been Pogeler or Pageler). Glenn was 100% German;
all his known ancestors came from the area that is now
Germany. Both sides of the family were Lutherans–from way
back.
Glenn was born in 1915 in Manson, Iowa, a small town
famous as the site of the largest meteor impact (2.5 million
years ago) on the mainland United States–in fact the “the
biggest thing that has ever occurred on the mainland USA.”
The Manson crater was once 3 miles deep and 20 miles
across.
Glenn graduated from high school in about 1932 with
very good grades, and he wanted to go on to college to study
engineering, perhaps at Iowa State. But the Great Depression
now stalked the land, and there was no way his parents could
afford to send him to college. So he had to find a job instead,
to support himself. His first job was in Richards, a tiny town
(now named Richard) about 5 miles due south of Manson,
on a rail line. He got paid $10 a month, plus free room and
board.
His next job was in Badger. “Badger isn’t much, just a
little hole-in-the-wall town off the main road.” But there was
a grain elevator there.
Glenn and Ardis Fry were married on 5 May 1940
in Fort Dodge, Iowa. Both came from Lutheran families.
Lutheranism is the main denomination of Christianity in
northern Germany and Norway. Allen, the first child, was
born on 11 April 1943 in the Lutheran hospital in nearby Fort
Dodge, while his parents lived in Badger.
The next move was to Manly when Allen was a child
(about 1 year old). Their second child, Gary, was born soon

after the move. Over the years Glenn became a self-made
man.
When Glenn was managing the cooperative in Mason
City, he was very interested in buying a Cadillac. But he was
very concerned that if he showed up driving a Cadillac, his
board of directors, composed of very conservative farmers,
would think that was a bit excessive, and maybe they were
paying him too much. So he bought a much less expensive
car named a Hudson. He purposely tried to maintain a
modest demeanor. He knew very well how tight-fisted
farmers are.
Allen earned BS and MS degrees in mechanical
engineering from MIT then earned an MBA (business
administration) from Harvard Business School, both in
Massachusetts. Most of his work has been related to business
and finance, rather than engineering.
He has a lot of photographs, letters, and other documents
that belonged to his parents when they were still alive. He
will put captions on all the photos. The photo of Glenn with
President Lyndon Johnson was taken while he was working
at the Department of Agriculture. Johnson had had just
signed some agricultural bill into law. Glenn was invited to
be present at the signing in the Oval Office. It was kind of
ironic, because Glenn was a life-long Republican; it chafed
that the only photo he had of himself with a president was
with a Democrat. However, he was proud enough of that
that he always kept it on his desk, even after he retired to
California.
He did some traveling in the USA when he was with the
cooperative in Mason City, and he at about the same time
he and his wife took several vacation trips to Europe in the
1950s. With the Soybean Council he was often given VIP
treatment when he arrived in countries such as Iran or Egypt;
they would whisk him around customs and into a limousine,
where an official would stamp his visa on the way to the
hotel. In Iran, he was shown the Crown Jewels, which were
kept in a bank vault. He had no built-in biases, antagonisms,
or racism while growing up, so he was intrigued by the great
diversity of people he met and did business with in his world
travels.
On Ardis’ side of the family, several close relatives are
deeply involved with genealogy and family history. Ardis’
mother, Alma Peterson, was 100% Norwegian. Ardis’ father,
Jesse Fry, was a mix of German, English, Scotch and Irish,
and descended from immigrants first located in about 1725 in
Westmoreland County, Pennsylvania (based on genealogical
research done by a relative).
When they moved to the East Coast they lived in a very
nice house in Falls Church, Virginia, about 10 miles due
west of Washington, DC. They lived in the same city and
house (6420 Crosswoods Drive), the entire time they were
on the East Coast. His office was in Arlington, Virginia–
always outside his home. He had 3 different jobs in that
area. First was the Soybean Council, which was in Arlington
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(starting 1 Dec. 1964 at 1401 Wilson Blvd., Rosslyn). For
the first year or so Allen, who had just graduated from MIT
in 1966 and was working in nearby Alexandria, Virginia,
lived at his parent’s home. Then Allen got married. He and
his wife moved into an apartment about a mile from his
parents house, so he saw them constantly during the next
3 years, until 1969 when Allen left for Harvard Business
School to start his MBA program. Allen was very close to
both his parents. Gary, who was attending Iowa State Univ.,
transferred and (while living at his parents’ home) graduated
in 1966 from George Washington Univ. in Washington,
DC, majoring in history. After the Soybean Council was
dissolved (they lost much of their government funding), he
was unemployed for about 14 months. He had contacts at the
USDA where he found his next job in the oilseeds division
at the USDA building near the mall, in Washington, DC. He
took that job sort of in desperation, but he hated working for
the government since he was basically an entrepreneur, not a
bureaucrat. He complained about the young whippersnappers
who had gone to school, read plenty of books but had no
real-life experience and didn’t know what they were talking
about. One poor fellow asked him one winter how the
soybean crop was doing in Iowa. Glenn replied that it was
under 20 feet of show. Yet Glenn had genuine admiration
for those who had both a academic background (which he
lacked) and practical experience. Yet he stayed at USDA
for about 8-9 years. Third, he was a commodities broker
for about 6 years working for Clayton Brokerage Co. at
their office in Tyson’s Corner, Virginia–which is on the
Washington Beltway about 5 miles northwest of Falls
Church. In 1984 they retired to Rancho Bernardo, California,
a northern suburb of San Diego.
During the 10 year period that Glenn and Ardis lived
in Rancho Bernardo, from 1984 to 1994, they enjoyed good
health and were quite active. Every morning they walked 3
miles around their neighborhood, and spent a good deal of
time gardening in their yard, where Glenn was especially
proud of his four citrus trees–a lemon, a tangelo, a navel
orange and a Valencia orange. The trees produced quite a bit
of fruit because of his watering and fertilizing, and he would
give bags of fruit to anyone who visited the house.
They were also quite active in their neighborhood
club, which had a clubhouse and swimming pool, and was
frequented by the retired people who lived in this retirement
community. They made many friends in San Diego, and
socialized a good deal with their neighbors. They got
together once a week, generally on Sunday, with their son
Allen and his family, who lived about 15 miles away in
Solana Beach.
Glenn kept in touch with many of his old friends from
the grain business, who were scattered around the country,
and also with his surviving brother Lewis and sister Dorothy,
both of whom lived in Iowa. He followed national events
closely in the newspaper and on television, and always had

lots of political opinions. His political position remained
strongly Republican and he admired President Reagan.
Near the end of his life, in the fall of 1994, Glenn had a
very bad stroke. He lost his ability to speak, and most of his
ability to move. The nursing home in which he stayed for the
rest of his life, was next to the hospital in Poway, California,
where he was first taken. His wife spent most of each day
with him. It was a time of great sadness and suffering for
everyone. When there was no hope left, the family decided
to remove life support, and Glenn died on 22 Feb. 1995 in
Poway, San Diego Co., California.
Allen recalls: “People liked my dad. He knew how to
work in an organization, to get along with people, and to
accomplish a lot. He was a hard worker, a very energetic
man–really a ball of fire. He was always reasonable and
flexible. He could analyze a situation and decide what was
the best course of action, but he would listen to reason, and
you could debate things with him, and perhaps persuade him.
He was an outgoing and friendly person who liked to have
conversations with other people, and he was not afraid to
strike up a conversation with a stranger he might encounter.”
Address: Encinitas, California. Phone: 760-753-2743.
9683. Wolf, Walter J. 2005. Was Swift’s Food Protein (SFP)
considered a textured soy protein concentrate? (Interview).
SoyaScan Notes. June 23. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Dr. Wolf is quite sure that Swift’s product was
not considered a textured concentrate. In addition, many
people in the industry considered it a poor-quality product
because it was very insoluble and had a granular texture
somewhat like sand. Nowadays when people say textured,
they are usually referring to an extruded product.
Swift made this product by heating soy flakes or flour to
denature the protein, then they washed the resulting product
with water (water wash) to remove the soluble sugars, and
finally they dried it.
Note 1. Daniel Chajuss of Hayes Ashdod Ltd. (Israel)
agrees (personal communication, June 2006) that Swift’s
Food Protein was not considered a textured soy protein
concentrate.
Note 2. This question is important because if Swift’s
Food Protein was considered a textured concentrate, it would
have been the world’s earliest known textured soy protein
concentrate. Address: Minnesota.
9684. U.S. Department of Agriculture (USDA). 2005. The
USDA history collection (Website printout–part). www.nal.
usda.gov/speccoll/collect/history/ Retrieved June 29.
• Summary: Home: Introduction and project description:
About this web site & hints for researchers. Finding aid:
Guide to the collection. Collection map / search: Navigation
tools. Collection highlights: Selected documents from the
collection. Image gallery: Pictures, maps and other images.
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References & research guides: Resources for further study,
plus HELP–Notes on how to use the guide.
Brief description of the collection: Title: The USDA
History Collection. Provenance: Agricultural and Rural
History Section (ARH), Economic Research Service, USDA.
Extent: ca. 650 cubic feet. Repository: National Agricultural
Library, Special Collections, Beltsville, Maryland. Location:
For access to this collection, contact Special Collections,
National Agricultural Library, 301-504-5878. Administrative
information. Historical note: The materials in this collection
were gathered over several decades by the staff of ARH,
which served as the official historians for the USDA. The
ARH was [sadly] closed in 1994. Scope and content note.
Address: Washington, DC.
9685. World Grain. 2005. Soybean rust spreading slower
than expected. Glyphosate may be soybean rust suppressant.
23(7):35. July.
• Summary: “Asian soybean rust is spreading at a much
slower rate than initially expected” in the USA. As of June
22, Seminole County, Georgia, was the only U.S. county in
which rust had been reported on soybean plants.
Laboratory results by researchers at Washington State
Univ. (WSU) at Pullman and the USDA’s Agricultural
Research Service (ARS) indicate that the herbicide
glyphosate has activity in suppressing Asian soybean rust.
WSU has applied for international protection and has
reached a preliminary agreement with Monsanto Co., the
maker of glyphosate-based Roundup agricultural herbicides.
9686. World Grain. 2005. USDA says Brazil will likely slow
soybean expansion in 2005-06. 23(7):35. July.
• Summary: USDA’s Foreign Agricultural Service (FAS)
said expansion of acreage will likely slow as a result of
“high production costs, depressed commodity prices, and
strengthening domestic currency.” In 2005-06 Brazil is
expected to plant about 23.2 million hectares of soybeans.
9687. McKee, David. 2005. South America: The world’s
soybean super supplier. Brazil, Argentina and Paraguay have
seen their combined soybean production rise 350% during
the past 20 years. World Grain 23(8):32-34, 36, 38. Aug.
• Summary: A superb, insightful, long article. In Brazil
and Argentina, and to a lesser extent in Paraguay and
Bolivia, soybean production has grown dramatically in
recent decades. “In fact the accelerating expansion of South
American soybean production in the last 20 years may be
unprecedented for any agricultural commodity in a single
region of the world in terms of planted area, absolute
increases in harvests, volumes, processing and rising export
values.
In 2005-06, considering the soy complex as a whole,
Brazil will surpass the USA as the world’s leading exporter
with a combined 42.5 million tonnes–based on USDA

forecasts. Argentina, at 36.8 million tonnes, will be just
behind the U.S.’s 37.7 million tonnes (see bar charts, p. 36).
The USA is still the world leader in soybean shipments, but
in soybean meal and soy oil, Brazil and Argentina have long
ranked number one and two ahead of the U.S.
The main reason for this unprecedented expansion in
South American soybean supply during the last decade is the
unprecedented demand in growth from China; rapidly rising
incomes there have led to more meat consumption and a
bigger, more sophisticated livestock feed industry.
In 1995 China was nearly self-sufficient in soybeans
with almost 14 million tonnes of domestic production and
less than 1 million tonnes of imports. Yet by 2004-05 (Sept.
to Aug.) China had passed the E.U. [European Union] to
become the world’s leading importer with 23.2 million
tonnes. During the same period, exports of soybeans from
Brazil and Argentina increased by 27 million tonnes.
The soybean is a more important crop in South America
than even in North America. In Brazil, Argentina, and
Paraguay, soybeans and soy products are the most valuable
category of agricultural exports.
What has caused this remarkable rise? In Brazil it is
the availability of a huge amount of unused arable land in
the country’s “Midwest.” In Brazil, soybean production has
progressed historically from the southern states of Parana
and Rio Grande do Sul, northward into the interior of
Brazil’s Midwest.
A sidebar, titled “Capital: The ABCD’s of the soybean
industry,” explains that the “role of international capital
in the expansion of Brazilian and Argentinian soybean
production cannot be overstated.” Huge multinational firms
like ADM, Bunge, Cargill, and Louis Dreyfus dominate
soybean crushing and trade in both countries. They have
provided their own infrastructure as well as seed, fertilizer,
and crop financing. Cargill and Bunge even produce and
distribute phosphate fertilizer in South America. The ‘big
four” own more than half of the soybean solvent extraction
plants in Brazil, and account for a much larger percentage
of the country’s total installed crush capacity of 39 million
tonnes a year. Bunge is the leading soybean crusher in Brazil,
with Cargill at no. 2. But Cargill is the leading soybean
exporter, operating five export terminals along Brazil’s
Atlantic coast. ADM was the latecomer to Brazil, but after
arriving, its strategy has been swift and decisive.
In Argentina, ADM does not own any soybean crushing
plants, but in 2004, together with its trading subsidiary,
Toepfer, it exported about 20% of all of Argentina’s
soybeans–1.8 million tonnes. In Paraguay, ADM moves as
much as 40% of the soybean harvest.
Photos show: (1) Aerial view of a new soybean crushing
plant at General San Martin Port on the Parana River in
Argentina’s Santa Fe Province. Like much of the country’s
soybean extraction capacity, it was built purposely for
export. (2) Aerial view of Louis Dreyfus port facility and
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soybean crushing plant in General Lagos, Argentina.
Bar charts show (p. 36): (1–very interesting) Exports
(in million tons) of soybeans, soybean oil, and soybean meal
from Argentina, Brazil, and the USA in the years 1r95 and
2005. In 2005, Argentina exports mostly meal, followed by
soybeans, then oil. Brazil exports mostly soybeans, followed
by meal, then oil. The USA exports mostly soybeans (more
than Argentina and Brazil), followed by small amounts of
meal and oil. (2) Soybean area and harvest (production):
In 2005, the USA as the largest total production, followed
by Brazil and Argentina. But U.S. production has shown
relatively small percentage growth, compared with the
percentages of in Brazil (#2) and Argentina (#1).
9688. World Grain. 2005. News Review: Bunge agrees to
purchase soybean processing plant in China. 23(8):10. Aug.
• Summary: Bunge Ltd. announced on July 11 “that it has
agreed to purchase a controlling interest in an integrated
soybean crushing and refining plant in the port city of
Rizhao, Shandong Province, China, from the Sanwei Group
Ltd.”
“The plant, which was constructed in 2003, has daily
crushing and refining capacities of 2,300 and 400 tonnes,
respectively.”
This plant, Bunge’s first in China, will link Bunge to
customers in the rapidly growing soybean meal and oil
markets in the Shandong region. China’s consumption of
soybean meal, which is fed to animals, has grown at an
average annual rate of 11% since 1998. USDA estimates that
China will consume about 22 million tonnes of soybean meal
this year, about 16% of worldwide consumption.
9689. Foster, Mike. 2005. Quincy Soybean Co. and
Moorman Manufacturing Co. (Interview). SoyaScan Notes.
Sept. 17. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: The great Mississippi River flood during July
1993 did not hurt Quincy Soybean Co. The levee at Quincy
(which is a “500-year levee”) was one of the few that held,
so that company was not flooded. The levee across from
Quincy on the Missouri side broke and the bottomland
/ floodplain was flooded over many square miles. The
company may have shut down the processing for 1-2 weeks
but nobody was laid off. They simply had to re-route their
shipments of soybean products by truck since barges could
not travel on the Mississippi. The city of Quincy sits on a
bluff 100-150 feet above the river, but the soybean company,
now located south of Quincy, is very near the river.
In 1998 ADM purchased Moorman Manufacturing Co.,
the umbrella company which owned Quincy Soybean Co.
No single event or problem triggered this transaction, and it
is not clear who approached whom. ADM and Moorman had
done business for many years; Moorman’s feed company
bought soybean meal from ADM to use in their feeds. It was

well known for years that ADM wanted the Quincy Soybean
Co. to add to its growing network of soybean plants in the
Midwest.
Moorman Manufacturing Co. was a closely held
corporation with a very interesting history. The company
was made up of 3 divisions: MoorMan’s (the feed business),
AgriSales (the edible bean business), and Quincy Soybean.
There was no liquidity or market for the stock; it was not
bought or sold. For many years, Moorman paid a very
high dividend. So here was a company that needed to grow
and had a large appetite for capital. “When Moorman
Manufacturing Co. looked to sell to somebody, ADM made
the most sense, because they could buy the whole company–
lock, stock, and barrel, and because ADM paid a significant
premium over the book value of the shares. There was an
excellent fit between the two companies. It was a friendly
and mutually beneficial transaction, which took the form of
a tax-free stock exchange. Moorman’s shareholders were no
longer members of the Moorman family; the last of them,
Mrs. Moorman, had died in the late 1960s or early 1970s.
The shares had long since been dispersed; by 1998 the
Moorman Profit Sharing Fund owned about one-third of the
company.
The Moorman family and some of the later executives
at Moorman’s were very paternalistic. As shares became
available, they would throw them in the profit sharing fund.
They were extremely good to their workers; there was never
a hint of a union. Some guys who worked for Moorman’s as
a laborer, filling feed bags and throwing them on a pallet for
their entire lives, would retire with $400,000 to $500,000
from the Profit Sharing Fund. “The loyalty of some of the
old Moorman employees was unbelievable. During the Great
Depression, when many businesses were in trouble, the
Moorman brothers explained to the employees that cash was
tight and they were in trouble, than asked each one, ‘How
much money per week do you need to live on?’ They paid
each worker that amount, but they also kept track of how
much they had given up from each. Later on, when business
improved, they paid the workers back all of the money
withheld, plus interest, then they established an annual
bonus. People who went through that would have walked
through fire for the Moorman brothers. The same sense of
loyalty extended to Quincy Soybean.”
Mike has been very lucky. Quincy is his home town.
He started with Moorman’s in the feed business in 1971
as his first job out of college. He worked there for 18-19
years before he went to Quincy Soybean. Mike returned to
Moorman’s in 1994, then stayed on after ADM acquired the
company in 1998 and ran the feed business as its president.
He retired in Dec. 2004. Mike worked for Moorman’s
his entire life. Like others, he was a beneficiary of the
company’s profit sharing plan and generosity. The Moorman
Manufacturing Co. was very private, and not much is known
or has been written about it. There may be a history of the

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3326
company in the Quincy Public Library. The Moorman’s had
nothing to do with the Mormon church. However in 1940
E.V. Moorman ran for Vice president of the United States on
the Prohibition Party’s slate.
Moorman started in 1885 in Big Spring, Kentucky, as a
“hog tonic” business, run by a father (T.A. “Tom” Moorman)
and his two sons (C.A. Moorman and E.V. Moorman).
Initially they raised hogs. “As the story goes, their hogs were
sick, they wrote to the USDA describing the symptoms,
and asked what they should do. The USDA suggested some
mineral supplements. The Moormans obtained the minerals,
ground them in a coffee grinder, fed them to their hogs
and–gosh–the hogs did very well. The neighbors said, gee,
can we have some of that? The next thing you know, the
Moormans are grinding minerals, putting it into gunny sacks,
putting it on a wagon and delivering it around the country.”
The business grew from feed supplements to livestock
feeds, and they expanded into other species and new product
lines. They grew that business until they had about 5,000
employees. In 1900 they moved from Big Spring, Kentucky,
to Gorin, Missouri, following livestock populations. In 1910
they ended up in Quincy, because of its proximity to the river
and other forms of transportation. In Sept. 1961 Moorman
Manufacturing Co. purchased Quincy Soybean Products
from Irving Rosen.
After ADM bought Moorman, they kept all of its
divisions; they merged Moorman’s nationwide feed business
with theirs, and continued to operate the edible bean
business–basically exporting beans such as pinto beans.
ConAgra and AgriSales, depending on what day it was, were
No. 1 and No. 2 in the edible bean business. ADM’s huge
plant at Quincy continues to thrive and be very productive.
“It’s one of ADM’s premier plants.”
ADM shut down the plant in Helena, Arkansas, as part
of a program to rationalize capacity as new competitors were
coming into the soybean crushing industry; they shut down
2-3 plants at about that time. The plant is still standing at
Helena, unused. Mike doubts that ADM would have been
willing to sell it; they want neither that extra capacity nor
that competition. “In a commodity world, it’s all about
supply and demand.” Address: Past President, Quincy
Soybean Co., Quincy, Illinois.
9690. Soyatech, Inc. 2005. Soya & Oilseed Bluebook 2006:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 416 p. Sept. Comprehensive index.
Brand name index. Advertiser index. Statistical conversions.
28 cm.
• Summary: On the cover is color photo of two cupped
hands holding a very small soybean plant rooted in soil–
against a greenish black background. On the inside front
cover is a color ad from Natural Products Inc. (Grinnell,
Iowa) titled “Always unique, always innovative, always
natural.” Color photos show ready to eat products made with

Scotsman’s Mill whole egg extender, egg white extender,
and enzyme active low fat soy flour, plus roasted soy grits,
bakery ingredients, and soymilk powders. On the first page
is a full page color ad from Bunge North America (St.
Louis, Missouri) titled “The shortest distance from harvest
to market.” On the rear cover is a full page color ADM ad
ADM showing a Chinese teenager eating tofu from a plate,
using chopsticks. The text is the same as that of one of
ADM’s current TV ads: “Somewhere west of Shenyang, a
teenager is stopping for dinner... A dinner rich in soy protein.
As one of the world’s largest soy processors, we like the idea
that there will be no stopping him now.”
On the title page of the book is a bright green selfadhesive label containing “Your access code,” which expires
in a year.
In the Foreword, Peter Golbitz of Soyatech compares
the world of today with that of 1947, when the Soybean
Bluebook was first published. The year 1947 marked a
dramatic turning point; “it was the last year that China led
the world in soybean production... The U.S. produced 183.6
million bushels (5 million metric tons) [of soybeans] that
year, around 34% of the world’s total. And the price for a
bushel of U.S. soybeans averaged $3.34.” In 1948, the U.S.
passed China to become the world’s leading producer of
soybeans. Today, it looks like Brazil will soon pass the USA
as the world’s largest producer of soybeans. Note: In 2005/06
the U.S. produced 78.789 million metric tons of soybeans,
followed by Brazil which produced 62.000 million. Address:
1369 State Hwy 102, P.O. Box 84, Bar Harbor, Maine 04609.
Phone: 207.288.4969.
9691. Shurtleff, William. 2005. Thoughts on the big
picture with soy in the United States over the past ten years
(Editorial). SoyaScan Notes. Oct. 10.
• Summary: 1. Significant interest in the health benefits of
soy began in about 1995 with the original meta-analysis
by Dr. James Anderson and colleagues published in the
prestigious New England Journal of Medicine. The United
Soybean Board and Protein Technologies International
encouraged this study, and once it was published used it
skillfully to bring about the first USDA health claim for soy
protein. Three months later, the highly respected University
of California, Berkeley Wellness Letter ran a prescient frontpage story titled “Oy, soy: here comes the hype.” A careful
critique of Anderson’s meta-analysis, it concluded that the
health benefits of soy protein were not very impressive and
applied to only a small group of high-risk people.
2. The conclusion of more than 1,000 scientific studies
since 1995 on soy & health (the health benefits of soy) is
that they are not that impressive or significant in all areas
studied. Many soy advocates had hoped that soy would be a
magic bullet that would help prevent heart disease, cancer,
menopausal symptoms, and help promote bone health, renal
function, etc. But it has not turned out that way.
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Mark Messina and I have discussed this subject many
times over the past 10 years and we generally agree. There
are modest health benefits, but soy is not a magic bullet.
3. The popular media has engaged in much more hype
concerning health benefits of soy than individual companies
or the soyfoods industry. In America the media tends to
sensationalize, with headlines such as “Soy stops hot flashes,
cures cancer.” I, personally, find this embarrassing.
4. The message of the anti-soy people is growing louder
and reaching more people via the Web; they believe that
non-fermented soyfoods (such as tofu and soymilk) and
modern / refined soy ingredients are actually dangerous.
This is leading some consumers to hesitate and rethink their
devotion to soyfoods.
I wonder if we and the media didn’t create these antisoy people ourselves, by trying to suppress their message,
by exaggerating the significance of the health benefits and
concealing or “playing down” the inconclusive or “no
significant benefit” studies.
I believe the soy industry has not been effective in
responding to their claims and ideas in an organized,
professional, scientific way (as on a website or media
campaign) to show that many of the things they say are
untrue, and in some cases preposterous.
5. One measure of the declining interest in soy among
professionals is the decreasing attendance at conferences; the
peak year for attendance at the international conference was
1999–six years ago.
6. Recent studies show that sales growth in many sectors
of the soyfoods industry has slowed significantly, stopped, or
in some cases has even declined.
7. For industrialized countries, the real health benefits
of soy are seen when soyfoods are used as part of a healthy
diet, such as the Portfolio Diet or a balanced vegetarian diet.
Significant lowering of cholesterol levels and LDL has been
found in the very short term (2-4 weeks).
8. As an industry we must start now to prepare for the
“post-health benefits era”–which is where we were in about
1995. I believe, at the same time, we must also make a
commitment to honesty, balance, and “full disclosure” as we
communicate the results of future health studies.
9. Are there other benefits (besides health benefits)
to consuming soyfoods and soy ingredients? Yes! Soy is
the least expensive source of high-quality protein. This is
extremely important for the vast majority of people in the
world (especially in Third World countries) who have small
to modest incomes and diets without sufficient protein–
places like India, China, Africa. Soy is the #1 best alternative
protein source for those who wish to avoid or reduce their
consumption of meat and/or dairy products. Soy has many
environmental benefits.
Perhaps most important, using traditional soyfoods in
place of meat and dairy products can help to alleviate the
vast pain and suffering and waste that is built into factory

farming and eating animals. Address: Founder and owner,
Soyfoods Center, Lafayette, California. Phone: 925-2832991.
9692. Alexander, Melissa. 2005. Oilseeds: As U.S. soybean
harvest begins, focus turns to Brazil planting intentions.
Grainmarket review. World Grain 23(10):14. Oct.
• Summary: Graphs (based on USDA statistics) show: (1)
A bar chart shows soybean export share (in percent) from
1987-88 to 2005-06. Blue is U.S. Red is Brazil. Green is
rest of world. The U.S. has always been the leader, but its
percentage share peaked at about 73% in 1995-96 and has
steadily decreased since then to about 46% in 2005-06.
Brazil passed the rest of the world (green) in 1996-97, and its
share has steadily increased to about 35% in 2005-06.
(2) World soybean production and crush, from 1985-86
to 2005-06 (estimated). Production increased from about
73 million tonnes in 1985-86 to about 212 million tonnes in
2005-06. Crush increased from about 60 million tonnes in
1985-86 to about 185 million tonnes in 2005-06.
9693. Warner, Melanie. 2005. What is organic? Powerful
players want a say. A struggle over standards in a fastgrowing food industry. New York Times. Nov. 1. p. C1, C4.
• Summary: The powerful players include Kraft (Back to
Nature, Boca Foods), McDonald’s (coffee from organic,
Fair Trade beans), General Mills (Cascadian Farms, Muir
Glen), Dean Foods (Horizon Organic, Dean Foods), Groupe
Danone, and Wal-Mart. The question: “What exactly does
the word “organic” mean? Organic food is still a niche
market, with sales of roughly $12 billion in 2004, within the
$500 billion food industry. Yet this sector is been growing
at 20% a year in recent years–which makes it very attractive
to Big Food. A bar chart shows organic food sales each year
from 1997 to 2004.
Now the federal government is involved again. Last
“week Senate and House Republicans on the Agriculture
appropriations subcommittee inserted a last-minute provision
into the department’s fiscal 2006 budget specifying that
certain artificial ingredients could be used in organic food.”
Katherine DiMateo, executive director of the Organic Trade
Association (OTA), supports the new changes, saying the
“amendment was intended to protect the industry from the
Harvey ruling and will not change the status quo.” Arthur
Harvey, an organic blueberry farmer, won a federal lawsuit
in January, arguing that “no synthetics at all should be used
in food bearing the U.S.D.A. organic seal,”
Yet many in the organic industry have been willing to
allow some synthetics. Since 2002 the National Organic
Standards Board has approved 38 such substances, many
of them relatively harmless, such as pectin, baking powder,
ascorbic acid, and carbon dioxide.
Yet industry insiders believe the proposed legislation
will open the door to a host of other synthetics, “including a
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large category of so-called food contact substances–things
like boiler additives, disinfectants, and lubricants with long
names.” Moreover, these are not required to be listed on
ingredient panels.
There is also major debates over the definition of
“organic milk”–the largest organic category–and the meaning
of “access to pasture.” Discusses Horizon Organic and
Aurora Organic Dairy.
9694. Haas, Michael J.; Foglia, Thomas A. 2005. Alternate
feedstocks and technologies for biodiesel production. In: G.
Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The Biodiesel
Handbook. Champaign, Illinois: AOCS Press. ix + 302 p.
See p. 42-61. [93 ref]
• Summary: Contents: Introduction. Biodiesel production–
The status quo: Lipid reactant, alcohol reactant, chemical
technology. Biodiesel production–Drivers for change in
feedstock and catalyst: Alternate feedstocks, alternate
technologies for FA ester synthesis (alkali-catalyzed
monophasic transesterification, enzymatic conversion of oils
and fats to alkyl esters, enzymatic conversion of greases to
biodiesel, heterogeneous catalysts, in situ transesterification
{incl. soy flakes mildly agitated with alcoholic sodium
hydroxide}). Address: USDA, ARS, ERRC, Wyndmoor,
Pennsylvania.
9695. Knothe, Gerhard; Van Gerpen, Jon Harlan; Krahl,
Jurgen. eds. 2005. The biodiesel handbook. Champaign,
Illinois: AOCS Press [American Oil Chemists Society]. ix +
302 p. Illust. Index. 24 cm. [793 ref]
• Summary: Contents: Preface. Introduction: What is
biodiesel? 2. The history of vegetable oil-based diesel
fuels. 3. The basics of diesel engines and diesel fuels.
4.1. Biodiesel production. 4.2. Alternative feedstocks and
technologies for biodiesel production. 5. Analytical methods
for biodiesel. 6.1. Cetane numbers. 6.2. Viscosity. 6.3 Cold
weather properties and performance of biodiesel. 6.4.1.
Oxidation: Literature overview. 6.4.2. Stability of biodiesel.
6.5. Biodiesel lubricity. 6.6. Biodegradability, biological and
chemical oxygen demand and toxicity of biodiesel fuels.
6.7. Soybean oil composition for biodiesel. 7.1. Impact of
biodiesel fuel on pollutant emissions from diesel engines.
7.2. Influence of biodiesel and different petrodiesel fuels on
exhaust emissions and health effects. 8.1. Current status of
the biodiesel industry. 8.2 Biodiesel in the European Union:
Current status of legislation and production. 8.2.1. Biodiesel
quality management: The AGOM story. 8.3. Status of
biodiesel in Asia, the Americas, Australia, and South Africa.
8.4. Environmental implications of biodiesel. 8.5. Potential
production of biodiesel. 9.1. Other uses of biodiesel. 10.1.
Other alternative fuels from vegetable oils. 11.1. Glycerol.
Appendixes A, B, and C.
More than half of the above chapters are cited
separately with an abstract / summary (which see). Address:

1. NCAUR, ARS / USDA, Peoria, Illinois; 2. Dep. of
Biological and Agricultural Engineering, Univ. of Idaho,
Moscow, Idaho; 3. Univ. of Applied Sciences, Coburg,
Germany.
9696. Knothe, Gerhard. 2005. The history of vegetable oilbased diesel fuels. In: G. Knothe, J. Van Gerpen and J. Krahl,
eds. 2005. The Biodiesel Handbook. Champaign, Illinois:
AOCS Press. ix + 302 p. See p. 4-16. [112 ref]
• Summary: An excellent history, very well written and
documented, full of new information. Contents: Rudolf
Diesel. Background and fuel sources. Technical aspects. The
first “biodiesel.”
During and immediately after World War II, the main
use of vegetable oils as emergency fuels seems to have
been outside of Europe. “For example, Brazil prohibited
the export of cottonseed oil so that it could be substituted
for imported diesel fuel (Chemical and Metallurgical
Engineering, 1943). Reduced imports of liquid fuel were
also reported in Argentina, necessitating the commercial
exploitation of vegetable oils (Diesel Power and Diesel
Transportation, 1944).
“China produced diesel fuel, lubricating oils, ‘gasoline,’
and ‘kerosene,’ the latter two by a cracking process from
tung and other vegetable oils. However the exigencies of
war caused hasty installation of cracking plants based on
fragmentary data (Cheng, 1945; Chang and Wan 1948).
In 1942, researchers in India, prompted by the events
of World War II, studied the use of 10 vegetable oils for use
as fuels in diesel engines. Address: PhD, USDA / ARS /
NCAUR, Peoria, Illinois 61604.
9697. Knothe, Gerhard. 2005. Introduction: What is
biodiesel. In: G. Knothe, J. Van Gerpen and J. Krahl, eds.
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS
Press. ix + 302 p. See p. 1-3.
• Summary: This excellent, concise overview begins:
“The major components of vegetable oils and animal fats
are triacylglycerols (TAG; often also called triglycerides).
Chemically, TAG are esters of fatty acids (FA) with glycerol
(... often also called glycerine;...).” Address: PhD, USDA /
ARS / NCAUR, Peoria, Illinois 61604.
9698. Schumacher, Leon. 2005. Biodiesel lubricity. In: G.
Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The Biodiesel
Handbook. Champaign, Illinois: AOCS Press. ix + 302 p.
See p. 137-44. [20 ref]
• Summary: Contents: Introduction. Background information
concerning lubricity: Lubricity test procedures that have
ASTM and EuroNorm (EN) recognition, analytical variation
of lubricity tests, effect of using biodiesel as a lubricity
additive. Summary.
Modern low-sulfur diesel fuels, with their sulfur content
reduced to 15 ppm from 500 ppm are cleaner, but have
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poorer lubricity. “Petroleum distributors are planning to use
a lubricity additive to prevent premature failure of the dieselfuel injection system when the new diesel fuel is mandated
into use by the EPA on June 1, 2006.” “Blending as little
as 1-2% biodiesel with the petroleum diesel fuel increased
the lubricity to an acceptable level for the new ultralowsulfur (15 ppm) number two diesel fuel.” Address: Dep.
of Biological Engineering, Univ. of Missouri-Columbia,
Columbia, MO 65211.
9699. Peabody, Erin. 2006. Super soy! Medical uses for soy
compounds may be on the horizon. Agricultural Research
(USDA) 54(1):8-10. Jan.
• Summary: Glyceollins, in lab tests, can block the growth
of hormone dependent breast cancer cells. Address: ARS
[Agricultural Research Service].
9700. Seed World. 2006. Comings and goings. 144(1): 6. Jan.
• Summary: Alliances: On Oct. 3, the USDA’s Agricultural
Research Service (ARS) granted an exclusive license on the
patented sunscreen technology SoyScreen, a biodegradable
sunscreen derived from soybean oil, to iSoy Technology
Corp.
Monsanto Co. and Solae Co. will team up to develop
and market a new line of better tasting, more soluble soy
proteins reported the St. Louis Business Journal (Oct. 27).
Companies: Arcadia Biosciences said (Nov. 2) that it
had received a grant from the National Institutes of Health to
develop soybeans with specific levels of soy isoflavones. The
grant is for a little less than $100,000.
Delta King Seed Co. announced (Nov. 11) that it has
continued promotion of SoyDiesel by investing in the Patriot
BioFuels Plant in Stuttgart, Arkansas, which is scheduled to
open in early 2006.
9701. Alexander, Melissa. 2006. Oilseeds–Amid record
world soybean supplies, Brazil may take top exporter share.
World Grain 24(3):14. March.
• Summary: “Global oilseed production for 2005-06 is
projected at a record 389.3 million tonnes, up 9 million
[2.3%] from the previous season, primarily because of
expected record world soybean output of 222.8 million
tonnes in 2005-06, according to a recent report from USDA.”
A graph shows that soybean exports from Brazil in
2005-06 are projected, for the first time in history, to surpass
those of the USA.
9702. Ash, Mark; Livezey, Janet; Dohlman, Erik. 2006.
Soybean backgrounder. USDA-ERS Research Reports,
Outlook Report No. OCS-2006-01. 43 p. April. Available at
www.ers.usda.gov/ Publications/OCS/ apr06/OCS200601/.
[8 ref]
• Summary: Introduction. U.S. market background.
Domestic supply developments and prospects. Future

production gains for soybeans hinge on yield growth.
Revenue outlook also tied to foreign developments.
Domestic use of soybeans for bioenergy and food to expand.
Domestic and trade policy issues. Conclusion. References.
Useful Links. Appendices. Address: USDA Economic
Research Service.
9703. Fernandez-Cornejo, Jorge; Caswell, Margriet. 2006.
The first decade of genetically engineered crops in the
United States. ERS Economic Information Bulletin (USDA
Economic Research Service) No. 11. [2] + iv + 30 p. April.
Washington, DC: Economic Research Service, USDA. [103
ref]
• Summary: With contributions from Lorraine Mitchell,
Elise Golan, and Fred Kuchler. Contents: Summary.
Acknowledgements. Summary #2: Introduction. What is the
issue? What did the study find? Three major stakeholders in
agricultural biotechnology are seed suppliers and technology
providers, farmers, and consumers. How was the study
conducted? Introduction #2 (the three generations of crops).
Rapid change and pace of R&D activity characterize the seed
industry and technology providers. From the laboratory to
the field. Adoption of GE Crops by U.S. farmers increases
steadily. U.S. farmers expect to profit from adopting GE
crops. Adoption of GE crops and yields. Adoption and net
returns, household income, and pesticide use. Consumer
demands affects R&D, adoption, and marketing of GEderived products. Adoption offers market benefits to many
stakeholders. Address: USDA Economic Research Service.
9704. Hymowitz, Theodore. 2006. Plant germplasm: Present,
past and future. Paper presented at joint meetings of the
PGOC (Plant Germplasm Operations Committee), the CGC
(Crop Germplasm Committee) chairs, and the joint RTACs
(Regional Technical Advisory Committees). Held 6-8 June
2006 at Ames, Iowa.
• Summary: A PowerPoint presentation. Past and present:
1. Plant inventory numbers. 2. Plant germplasm centers. 3.
Specific crop collections. 4. Preservation of germplasm. 5.
GRIN. 6. State-federal relationships. 7. Plant exploration.
The first Plant Inventory number, No. 1, was assigned to
Brassica oleracea, “from Moscow, Russia. Received through
Prof. N.E. Hansen, February 1898, ‘Bronka’ early variety.”
A table shows “Increase in PI numbers by decade; from 1981
to 1990 a record 99,653 PIs were introduced. The total as of
13 April 2006 was 642,411. Major collections in the USA (in
descending order of no. of accessions) are: Wheat 55,800,
sorghum, barley 35,000, maize 28,000, oat, soybean 21,300,
rice, bean, tomato, apple 7,000. A map shows “National
germplasm repositories in the USA.”
Future issues: 1. Ethical concerns. 2. Security. 3.
Crop germplasm committees. 4. Reclassification of USDA
curators. 5. Automation of seed packaging. 6. Increase links.
7. Specific types of collections. 8. GRIN standardization. 9.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3330
Intellectual property issues. 10. Economic value.
Table: Glycine max screened for allergen P34. Address:
Univ. of Illinois–UIUC.
9705. Soyatech. 2006. Soya Summit 2006: Food & Energy
for the 21st Century (Leaflet). Bar Harbor, Maine. 1 p. Front
and back. 28 cm.
• Summary: This conference will be held on 18-20 Sept.
2006 in St. Louis, Missouri, at the Chase Park Plaza Hotel.
Sponsored by The Solae Company. There will be two
parallel tracks. The soyfoods track speakers will include
representatives from: The Solae Co., Monsanto, ADM,
USDA, Kerry Foods, ProSoya, Tivall Corp., Natural
Products Consulting, Soyatech, SunRich, and WISHH.
The energy track speakers will include representatives
from: National Biodiesel Board, Toyota, DuPont, The
ProExporter Network, Delta-T, New Energy Finance, Sigma
Capital, Energy Management Institute, Rocky Mountain
Biodiesel Consulting.
A third day of workshops on Sept. 20 will include: Taste
of Soy: Beyond ingredients–Bring on the food! Address: Bar
Harbor, Maine. Phone: 1-800-882-8684.
9706. Galloway, Richard. 2006. Supply and demand for new
soy oil varieties. Soy Connection 14(3):4, 6. Summer. [5 ref]
• Summary: “In 1998 executives of various food companies
met with representatives of the United Soybean Board [USB]
and sent a very clear message: the food industry would
reduce its usage of hydrogenated oils due to impending FDA
regulations requiring trans-fat content labeling. The soybean
industry was already at work on the development of a low
linolenic soybean variety... But the economics of bringing
new varieties to market were problematic.
“Due in part to efforts of USB’s Better Bean Initiative
and Qualisoy Board, three varieties of soybean seeds were
introduced into the marketplace for planting in the spring
of 2005: Vistive from Monsanto, low linolenic soy from
Pioneer, and ‘Ultra Low Lin’ from Asoyia. A total of 154,000
acres of these varieties were planted in 2005, producing
approximately 60 million lbs. of refined low linolenic
soybean oil for the 2005-06 crop year (Oct. 2005–Sept.
2006). This past spring these three seed companies expected
a total of over 700,000 acres of these varieties to be planted
[a 4.5-fold increase], yielding an expected 280 million lbs...
for the 2006-07 crop year. There is a potential for 1.6 million
acres in 2007 yielding 650 million lbs. of low linolenic
soybean oil.”
Qualisoy works to estimate supply and demand. “USDA
projects that total domestic usage of soybean oil during the
2005-06 crop year will be 18 billion lbs.” It “is estimated by
numerous trade sources that the portion of U.S. soybean oil
that is hydrogenated probably peaked during late 2004 or
early 2005 at something approaching 45% of refined soybean
oil production.”

“Census Bureau statistics indicate that 96% of total
domestic usage of soybean oil is consumed in edible
products” [The rest is used in industrial products like
printing inks and soy diesel]. From the above estimates “we
can conclude that there is a demand for 7.58 billion lbs.
of edible oil with the stability created by hydrogenation...
Much of this hydrogenated soybean oil is used in baking
and frying applications that are not readily adaptable to low
linolenic soy. To be conservative, one can assume that half of
this demand cannot be met by low linolenic soy. This leaves
potential demand at a minimum of 3.8 billion lbs. of sow
linolenic soybean oil.
“At the current rate of seed supply growth, it is possible
that enough low linolenic seed could be available to meet
the 3.8 billion lbs. of potential demand by 2010.” Address:
President, Galloway & Associates, LLC.
9707. Soy Connection. 2006. Expert panel reports on
genistein & soy formula. 14(3):1-2, 4. Summer. [1 ref]
• Summary: Contents: Introduction. Genistein. Soy formula.
“Soy infant formula has been commercially available
in its present form (with only slight modifications over
time) for approximately 40 years, and during this period,
approximately 20 million infants have used the formula at
some point in their development. All evidence indicates
soy formula produces normal growth and development as
assessed by common measures such as height and weight.
Nevertheless, in recent years the use of soy formula has
become somewhat controversial and the subject of scientific
debate. At issue is the high exposure to soybean isoflavones,
especially genistein.
“On Jan. 16, 2006 the National Toxicology Program
Center for the Evaluation of Risks to Human Reproduction
(NTP-CERHR) issued two draft reports entitled
‘NTP-CERHR Expert Panel on the Reproductive and
Developmental Toxicity of Soy Formula’ and ‘NTP-CERHR
Expert Panel on the Reproductive and Developmental
Toxicity of Genistein.’”
“On March 15-17, the 14-member panel met to discuss
the reports and to form conclusions. The public had an
opportunity to comment on the reports in written form
between Jan. 16 and March 1, to present oral testimony on
March 15, and to participate in the 2½ day meeting.”
Conclusions: The expert panel expressed negligible
concern over genistein. And: “There are insufficient human
or experimental data available to permit a determination
of the developmental or reproductive toxicity of soy infant
formula.”
“Finally, considerably more developmental data on the
use of soy formula will be available in the not too distant
future as ongoing USDA-funded research is comparing the
health status of infants fed breast milk, cow milk formula,
and soy formula over a several year period.”
“Final expert panel reports are available at http://cerhr.
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niehs.nih.gov and are available in the printed text from
CERHR.”
9708. Shurtleff, William. 2006. Megan Calogeras travels for
a second time to Europe (Paris, France only), for two weeks,
to search for documents for Soyfoods Center (Editorial).
SoyaScan Notes. Aug. 7.
• Summary: On 7 Aug. 2006 a package of documents arrived
from Meagan Calogeras, who did 2 weeks of research (July
19–Aug. 2) for Soyfoods Center at libraries in Paris, France.
She sent back 48 documents and 10 new citations. Of these,
13 were very important documents. About half the total
weight of documents she sent were valuable issues of Revue
Internationale du Soja which both Soyfoods Center and the
USDA National Agricultural Library (Beltsville, Maryland)
were missing. I made copies of each and sent to Wayne
Olson at NAL. There were also quite a few documents she
was unable to find anywhere; she looked very thoroughly
and asked for help.
Cost of trip to SC: $2,174.31. Of this, $940.43 was total
expenses and $1,233 was time–98.67 hours at $12.50/hour.
9709. USDA. 2006. USDA designates 20 biobased items for
federal procurement (News release). Washington, DC. 1 p.
Aug. 21.
• Summary: “The new items include: adhesive and
mastic removers, insulating foam for wall construction,
hand cleaners and sanitizers, composite panels, fluidfilled transformers, biodegradable containers, fertilizers,
metalworking fluids, sorbents, graffiti and grease removers,
two-cycle engine oils, lipcare products, biodegradable films,
stationary equipment hydraulic fluids, biodegradable cutlery,
glass cleaners, greases, dust suppressants, carpets, carpet and
upholstery cleaners.”
This designation is a major step in advancing the federal
preferred procurement program for biobased products,
according to USDA Secretary Mike Johanns. “When
finalized, 1,500 biobased products will be given procurement
preference by federal agencies, generating new economic
opportunities for biobased product producers and U.S.
farmers and ranchers, while providing new choices for U.S.
consumers.
“The Federal Biobased Products Preferred Procurement
Program is authorized under Section 9002 of the Farm
Security and Rural Investment Act of 2002.”
9710. Monsanto Co. 2006. Monsanto Company to acquire
Delta and Pine Land Company for $1.5 billion in cash (News
release). Washington, DC. 2 p. Aug. 22.
• Summary: Delta and Pine Land Co., of Scott, Mississippi,
“a leader in the cotton seed industry, currently operates the
largest and longest running private cotton seed breeding
program in the world.”
Note: In March, when Delta & Pine Land announced

its patent for “terminator technology,” the value of the
company’s stock soared. The trait, jointly developed by
Delta & Pine Land (DPL) and USDA, allows a farmer to
grow a normal crop but this crop’s seed will not be able to
germinate. Address: St. Louis, Missouri.
9711. Hymowitz, Ted. 2006. Chinese have decided to
withhold soybean germplasm from international exchange. In
one past exchange they charged the U.S. dearly (Interview).
SoyaScan Notes. Sept. 1. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In international meetings dealing with exchange
of germplasm, the Chinese have said they have removed the
soybean from free exchange. They are allowed to withhold
it, since it is clear that the soybean is of indigenous Chinese
origin. Rice and soy are dear to the hearts of the Chinese;
they don’t exchange much germplasm of either of these two
crops.
Ted estimates that the U.S. has only about 5-10% of
the Chinese soybean germplasm. So the Chinese have good
economic reasons for wanting to keep that germplasm under
their control. When Dr. Richard Bernard was working on
soybean germplasm exchange with China, the U.S. had to
pay $100,000 for 500 samples, in each of 3 or 4 exchanges.
Thus, in each exchange, there were about 500 samples.
$20,000 each came from Illinois, Iowa State, the checkoff
boards of both Illinois and Iowa, and $20,000 in goods by
USDA. Ted knows about this from personal experience; he
has never seen it published. Ted wouldn’t have anything
to do with it; he considered it bribery, and noted that when
other Asian countries find out about it, they might well
do the same thing. Moreover, the Chinese screened the
samples to eliminate those that might have traits of particular
importance to the Americans–such as resistance to cyst
nematodes. “We paid for garbage.” Address: Prof. of Plant
Genetics (retired), Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.
9712. Soyatech, Inc. 2006. Soya & Oilseed Bluebook 2007:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 448 p. Sept. Comprehensive index.
Brand name index. Advertiser index. Statistical conversions.
28 cm.
• Summary: This is the first year in recent decades that
the Bluebook (a $95 value) has been sent free of charge to
qualified industry members. On the stylish cover is color
photo of a lovely Asian woman holding the nozzle while
fueling a vehicle with ethanol fuel (as the lid to the gas tank
specifies) within an oval outline. Behind her is a large glass
of soymilk base against a background of yellow soybeans.
On the inside front cover is a color ad from Natural
Products Inc. (Grinnell, Iowa) titled “Always unique, always
innovative, always natural.” On the first page is a full page
color ad from Bunge North America (St. Louis, Missouri)
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titled “The shortest distance from harvest to market.” On the
rear cover is a full page color ADM ad titled “Trailblazing”
showing a young man riding his mountain bike through deep
muddy water. The tag line is “Resourceful by nature” and
the NutriSoy logo is shown. The oilseeds covered in this
book are (alphabetically): Canola / rapeseed, coconut, corn,
cottonseed, palm, peanut, soya, and sunflowerseed. Note:
This list is unchanged from the previous year.
There is no longer a self-adhesive label containing
“Your access code” on the title page.
The Introduction states that 3,400 companies offering
450 specific products or services are listed in this book. In
the Foreword, Peter Golbitz writes: “What a difference one
year can make. During the past 12 months, the commodities
market, including soybeans, oilseeds and corn, has been
pulled into the limelight and asked to play a new leading role
in the world’s energy industry... Enter biofuels. Renewable
energy created from vegetable oils (for biodiesel) and for
carbohydrate-based crops such as corn or sugar cane (for
ethanol)...” Are these “perhaps, a gateway to a broader
realization of the need to create sustainable solutions for
humankind?” Address: 1369 State Hwy 102, P.O. Box 84,
Bar Harbor, Maine 04609. Phone: 207.288.4969.
9713. World Grain. 2006. Bunge purchases soybean plant in
the Port of Nanjing. 24(10):29. Oct.
• Summary: Bunge Limited purchased this integrated
soybean crushing and refining plant from Dalian Huanong
Group Ltd. Constructed in May 2004, the plant has daily
crushing and refining capacities of 2,000 and 300 tonnes
respectively. “Bunge will supply the plant from its soybean
origination networks in North and South America.” The
deal was finalized in August. The plant is Bunge’s second
in China, following its joint venture in Rizhao. Since 1999,
driven by rapid commercialization of its animal feed and
meat industries, China’s consumption of soybean meal has
increased at a compound annual rate of more than 13%,
according to USDA statistics. Last year China consumed
about 17% of the world’s soybean meal.
9714. Rice Farming. 2006. Tri-State Soybean Forum (Ad).
40(1):9. Dec.
• Summary: A full-page color ad with many sponsors. This
Forum, which has been held for 50 years [i.e., since about
1956], rotates annually among Mississippi, Arkansas, and
Louisiana. The forthcoming meeting will be held on 5 Jan.
2007, in Vicksburg, Mississippi, at the Vicksburg Convention
Center. The main sponsors are Soybean South and the
Mississippi State University Extension Service.
9715. Riaz, Mian N. 2006. Processing of soybeans into
ingredients. In: Mian A. Riaz, ed. 2006. Soy Applications in
Food. Boca Raton, Florida, London, New York: CRC Press
(Taylor & Francis Group). [x] + 288 p. See p. 39-62. [15 ref]

• Summary: Contents: Introduction. Processing of
soybeans: Roasted soy nuts, enzyme-active full-fat soy
flour and grits (cleaning, drying, cracking and dehulling
of soybeans, milling), enzyme-inactive full-fat soy flour
and grits, extruder-processed full-fat soy flour and grits
(enzyme-inactive), enzyme-inactive low-fat soy flour or
grits, enzyme-active flake/defatted soy flour or grits (90 PDI)
(conditioning, flaking, extraction of flakes), enzyme-inactive
defatted soy flakes/flour or grits (70 PDI), enzyme-inactive
defatted soy flakes/flour or grits (20 PDI), textured soy flour,
lecithinated soy flour, production of soy protein concentrates,
textured soy protein concentrates, production of soy protein
isolates, soy germ, isoflavones (isoflavone processing
{chemical extraction of isoflavones, mechanical extraction
of isoflavones}), soy fiber (soy hull as a source of fiber, soy
cotyledon fiber), organic soy flour and concentrates.
Figures: (1) Production of roasted soy nuts. (2)
Production of enzyme-active full-fat soy flour and grits.
(3) Production of enzyme-inactive full-fat soy flour and
grits. (4) Production of extruder-processed full-fat soy flour
and grits. (5) Mechanically expelled low-fat soy flour. (6)
Production of enzyme-active defatted flake/flour with a 90
PDI. (7) Production of defatted soy flake/flour with a 70 PDI.
(8) Production of defatted soy flake/flour with a 20 PDI.
(9) Production of a lecithinated soy flour. (1) Production of
a textured soy flour. (11) Production of refatted soy flour.
(12) Production of soy concentrates. (13) Production of
textured soy concentrates. (14) Production of soy isolates.
(15) Production of soy germ. (16) Production of chemically
extracted soy isoflavones. (17) Production of mechanically
extracted soy isoflavones. (18) Production of fiber from
hulls. (19) Production of soy fiber from cotyledon. Address:
PhD, Head, Extrusion Technology Program, Food Protein
Research and Development Center, Texas A&M Univ.,
College Station, Texas.
9716. Riaz, Mian A. ed. 2006. Soy applications in food. Boca
Raton, Florida: CRC Press; London: Taylor & Francis Group
[distributor]. [x] + 288 p. Illust. Index. 25 cm. First printed in
2005. [295 ref]
• Summary: Contains 14 chapters by various authors; each
is cited separately. Contents: 1. Soyfoods: Market and
products, by Peter Golbitz and Joe Jordan. 2. Overview of
health effects of soyfoods, by Mark Messina. 3. Processing
of soybeans into ingredients, by Mian N. Riaz. 4. Soy
ingredients in baking, by M. Hikmet Boyacioglu. 5.
Developing and producing protein-enhanced snacks and
cereals, by Brad Strahm.
6. Soy in pasta and noodles, by Wesley Twombly and
Frank A. Manthey. 7. Soy base extract: Soymilk and dairy
alternatives, by Ignace Debruyne. 8. Meat alternatives, by
Brad Strahm. 9. Textured soy protein utilization in meat
analog products, by M.W. Orcutt, M.K. McMindes, H. Chu,
I.N. Mueller, B. Bater, and A.L. Orcutt. 10. Food bars, by
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Steven A. Taillie.
11. Ready-to-drink soy protein nutritional beverages,
by Paul V. Paulsen, David Welsby, and Xiaolin L. Huang.
12. Soy Product off-flavor generating, masking, and flavor
creating, by Rongrong Li. 13. Selecting soybeans for food
application, by Lynn Clarksons. 14. World Initiative for
Soy in Human Health [WISHH], by Jim Hershey. Address:
PhD, Head, Extrusion Technology Program, Food Protein
Research and Development Center, Texas A&M Univ.,
College Station, Texas.
9717. Schwarz, Richard W. 2006. John Harvey Kellogg,
M.D.: Pioneering health reformer. Hagerstown, Maryland:
Review & Herald Publishing. 240 p. Illust. Index. 24 cm. *
• Summary: This is a new revised and updated edition of
the original classic 1970 edition. Address: Andrews Univ.,
Berrien Springs, Michigan.
9718. Palmer, Reid G. 2007. Dedication: Theodore
Hymowitz–Scientist, plant explorer, soybean geneticist.
Plant Breeding Reviews 29:1-18. [124 ref]
• Summary: “This volume of Plant Breeding Reviews is
dedicated to Theodore Hymowitz, an internationally known
scientist, for his research on the genetics, cytogenetics, and
genetic resources of the soybean.”
Contents: 1. Biographical sketch. 2. Research
achievements: A. Antinutritional and biologically active
components of soybean seed. B. Speciation and evolution
of the genus Glycine. C. Introgression of the wild perennial
species into the cultivated species. The man. Honors and
awards. Contains an excellent bibliography and all of Prof.
Hymowitz’s important research papers. Address: USDA
ARS, Corn Insects and Crop Genetics Research Unit, Dep. of
Agronomy, Iowa State Univ., Ames, Iowa 50011.
9719. Pollack, Andrew. 2007. Agriculture Department
[USDA] violated law, judge rules. New York Times. Feb. 14.
• Summary: Yesterday federal judge Charles R. Breyer (of
the Federal District Court in San Francisco, California), in
a 20-page opinion, ruled that the USDA violated the law
by failing to adequately assess possible environmental and
economic impacts before approving Monsanto’s genetically
engineered alfalfa. The alfalfa seed is resistant to Roundup,
Monsanto’s herbicide. Plaintiffs in the case included alfalfa
seed companies, environmental groups, and farm advocacy
groups. Wider use of Roundup could contribute to the
development of weeds resistant to the popular herbicide,
which in turn could affect crops like soybeans and corn–
which are also resistant to Roundup.
9720. Lester, Bill. 2007. Origins of soy biodiesel (Interview).
SoyaScan Notes. Feb. 16. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: The first methyl ester from soybean oil

was produced by Interchem Industries (later Interchem
Environmental in Kansas City) in about 1991 in a small
batch plant in Leawood, Kansas, and I do mean small–like
55 gallon drums. The two men who started and ran the
private corporation and the little plant, and who did the
research to make the process more efficient, were Doug
Pickering and Bill Ayres. Both men are still alive, in their
mid- to late 60s. Neither one of them is involved with AGP
any more; the two founders had a falling out with AGP
over something. “They were looking for funding, and AGP
(Jim Lindsay and Bill Lester), thought that the idea had a
future, so they decided that AGP would put “some money
into Interchem to keep them going.” The money came out
of Bill’s research budget. “Let’s give ‘em so much a month
for a year as a research project; let’s see what they can do.”
It wasn’t a loan or an investment, it was a research project
that AGP hoped would work out. “The money AGP gave
Interchem was unquestionably essential to their survival.”
Small amounts were produced and provided free of charge
for experimentation and testing. Municipal bus companies
in cities with air pollution problems, in California (Los
Angeles) and on the East Coast, were the first to test their
product seriously. In the end, in about 1995, AGP ended up
purchasing Interchem at the same time that AGP started its
facility at Sergeant Bluff. Both Doug and Bill were involved
in the new merged company for 5-6 years.
John Campbell is now responsible for biodiesel and
ethanol at AGP. Bill hired John in Dec. 1991. At the time,
John was Deputy Undersecretary of Agriculture at USDA in
Clayton Yeutter’s administration. John has a lot of political
connections, which have proven to be very valuable.
The soy biodiesel industry is still in its infancy.
Note: In June 1997 AGP Inc started making methyl
ester, named SoyGold, from soybeans at their plant at
Sergeant Bluff, Iowa. Address: Omaha, Nebraska.
9721. Ayres, Bill. 2007. Pioneering Interchem Industries
and the commercial production of soy biodiesel in the USA.
Part I (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Bill is quite sure that his company was the first
to make and sell biodiesel commercially in the USA. He
made the first soy biodiesel (soy methyl esters) at a small
pilot plant in Kansas City, Missouri. Most of the soy diesel
research before about 1991 was a blend of 20% soybean oil
and 80% diesel fuel; it did not include soy methyl esters, and
it tended to gum up diesel engines. The injector tips coked
up whenever soybean oil was used. Soybean oil is thick,
whereas soy methyl esters are thin like diesel fuel.
Bill studied chemical engineering his first 2 years at
the University of Missouri. Then he left school, entered
the military service, and went to Vietnam. Afterwards,
he returned to the same university and graduated with a
degree in experimental psychology. His main interest was
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in pheromones, which are chemicals or sets of chemicals
produced by a living organism (such as insects, vertebrates,
or plants) that transmit a message to other members of the
same species.
1979 Bill met Tom Reed, who was teaching at MIT
(Massachusetts Institute of Technology) and working on
wood gasification. Tom subsequently left MIT and went to
what was at that time the Solar Energy Research Institute
(SERI), but which is now the National Renewable Energy
Laboratory (NREL), run by the U.S. Department of Energy
(DOE) in Golden, Colorado (near Boulder).
1981 or 1982. Interchem Industries is founded in Kansas
City, Missouri, by 6-7 people including Ball Ayres. The
company developed projects to use waste wood as energy
using wood gasification technology. Bill kept in touch and
worked with Tom Reed (in Colorado) over a period of 10
years on various gasification projects.
Tom Reed worked at SERI (in Golden, Colorado)
for about 8 years with the technology named oxygen
gasification, which enabled him to convert wood chips to
methanol. When he started looking at the transesterification
reaction, he was actually looking for something else to do
with the methanol. So, in about 1989, he got some waste
vegetable oil in Golden, processed it, and made some
methyl esters. Also at that time, Tom had a friend named
Dr. Mike Grabowski, at the Colorado School of Mines,
also in Golden, Colorado. He and Tom worked together on
oxygen gasification. With funding with USDA, DOE, and
EPA to install a diesel engine testing laboratory to test the
emissions. It was at a site that was owned by the Denver
Transit Authority in Colorado. They did some pilot tests on
a few buses. He had arranged a meeting with McDonalds in
Chicago–to ask about using their used vegetable oil. Tom
was planning to call the new fuel McDiesel–but that never
happened.
In 1990 Tom Reed (who was now at the Colorado
School of Mines), on his way to meet with McDonalds in
Chicago, visited Bill at Interchem in Kansas City, Missouri,
and introduced Bill to methyl esters. Bill found the idea very
interesting and started digging into the historical research
that had been done. Bill still considers Tom to be his mentor
in this field. Bill learned that a substantial amount of research
had been done in 1980 and 1981 with methyl esters at the
USDA’s Northern Regional Research Center (under Marvin
Bagby), the University of Illinois (Dr. Carroll Goering), and
at the University of Idaho (Dr. Chuck Peterson). Bill started
talking with all these people and getting copies of their
research publications. Bill also visited Dr. Chuck Peterson
in Idaho; Chuck had vehicles that had been running at the
university on rapeseed oil methyl esters (which he made) for
10 years.
At about this same time in 1990, Prof. Don Van Dyne,
in ag economics at the University of Missouri at Columbia
(UMC), had just returned from Europe. He told Bill that the

Europeans (probably Germany) had started commercializing
rapeseed biodiesel 3 years earlier. Alan Weber, who was an
undergraduate at the Univ. of Missouri, started talking with
the professor about doing research at the Univ. of Missouri
on biodiesel. They started a project and published their first
report in the spring of 1990.
Kenlon Johannes, who was executive director of the
Missouri Soybean Merchandising Council (MSMC) and the
Missouri soybean Association, read the report then called
to ask why they were not also testing soy oil. The whole
program grew out of the University of Missouri.
In Dec. 1990, as a result, Dr. Leon Schumacher, in
UMC’s Dep. of Ag Engineering, submitted a soy diesel
project to MSMC for consideration. In Jan. 1991, after
revisions, MSMC agreed to fund Dr. Schumacher’s project.
Up to this time, Carroll Goering (at Univ. of Illinois)
was the only person who had done a lot of work with methyl
esters from soy oil. Kenlon called Goering and they talked
about a project. Goering told Kenlon that he should “talk
with a guy in Kansas City who is looking at making soy
methyl esters–Bill Ayres.” Kenlon called Bill (Kenlon’s
chronology says Schumacher located Bill), who had already
made some very small pilot batches of soy methyl esters.
In about May or June 1991 Bill drove down to Jefferson
City, Missouri, and met with Kenlon, who explained that his
association was planning to fund a project running a pickup
truck (a Dodge Ram with a 5.9 liter Cummins diesel engine)
on 100% soy biodiesel (B100). Would Bill like to supply the
fuel? Bill said “yes.”
Bill set up a little larger pilot project that could make
35 gallons per batch of soy methyl esters. In July 1991 Bill
shipped the first fuel to Kenlon in 6-8 55-gallon drums. This
is the earliest known commercial sale of soy methyl esters in
the USA. Kenlon had ordered about 500 to 800 gallons to be
delivered over a certain time period. Dr. Leon Schumacher
was the first to work with Bill Ayres on long term tests with
biodiesel in the United States. Goering wasn’t involved in
this project at all.
Bill recalls that for the first 300,000 miles, the truck ran
on B100. Then the truck went to Cummins research facility
in Indiana; they pulled the motor apart, examined it, then
put it back together. They said it basically looked like a
brand new engine. Continued. Address: Ag Bio Energy LLC,
Kansas City, Missouri.
9722. Ayres, Bill. 2007. Pioneering Interchem Industries
and the commercial production of soy biodiesel in the USA.
Part II (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Continued: 1991 Dec.–A project at Lambert
Airfield in St. Louis, Missouri, begins. Ten vehicles are
tested running on 20% soy diesel and 80% regular diesel
fuel. Bill Ayres makes the soy diesel fuel; MSMC provides it
to the project.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3335
1992 Feb.–MSMC purchased its own vehicle, a 1992
Ford F-250 diesel pickup. Bill continued to make and
provided the fuel. At about this time Kenlon started to talk
to the directors of some other state soybean associations and
soybean farmers started to get interested.
March 1992–Every spring the American Soybean
Association has a meeting in Washington, DC. Bill drove
with Kenlon in the Ford pickup to this meeting. It was an
unforgettable trip.
After Kenlon and the Missouri state soybean board, the
Iowa board got a truck, then South Dakota, then the Illinois
board.
At about this time, Bill was feeling this was becoming
too much for him to do alone, so he called his friend, Doug
Pickering; they had both attended Southeast High School
in Kansas City, Missouri. After college, Doug worked with
Bill and was involved in wood renewable fuels projects
from 1976 to 1980. Doug had a small construction company
building houses. Bill had been keeping Doug updated on
his project and Doug was starting to show interest in being
involved.
Then Interchem moved that plant to Kansas City,
Kansas, nearby, just to the west. They started off making
small batches of about 35 gallons each. Then they scaled up
to about 250 gallons, and they might make several batches
in a day. They were working 16-18 hours a day, making and
marketing this entirely new product in America. They had
made an announcement and had plans to scale up to making
about 1.5 million gallons a year of soy diesel fuel.
1992 April 26.–Announcement of the scale up at about
this time.
1992 April 29–On this date Interchem had scheduled a
news conference for the ground breaking at their new plant
site in Kansas City, Kansas. They had leased the property
and building. This new plant would have a capacity of 2
million gallons/year of soy diesel fuel. Interchem had worked
with soybean associations to get a large number of people
to attend, and they had scheduled a number of speakers for
the media event. It so happened that on that very same day,
the police were found not guilty in the beating of Rodney
King in Los Angeles, California. Although Rodney King
had never met Bill Ayres, King stole his thunder. Most of
the media cancelled, to cover the “Police not-guilty verdict”
story. Only about 15-20 people showed up, including 2-3
journalists (media reps), Kenlon Johannes, Bryan Peterson
with his Sunrider boat and motor, John Campbell from AGP
(6 months earlier he had held a high position at USDA under
Secretary Madigan), etc. A few small articles were soon
published, maybe in the Wall Street Journal; they probably
mentioned either SoyDiesel, soy diesel or biodiesel, and
Interchem or Midwest Biofuels.
Shortly thereafter, Bill received a phone call from Ray
Bitzer, who was the right hand man for Ian Edwards, who
was in charge of global oleochemicals for Procter & Gamble

(P&G). They had seen one of the small articles. They
introduced themselves and Bill couldn’t imagine why they
were calling him. They asked: “Are you basically interested
in making the biodiesel or in selling / marketing it?” They
explained that they had been making methyl esters (from
all kinds of vegetable oils and animal fats) for about 40-80
years, but not for biodiesel. They were more interested in the
glycerine. These methyl esters are the precursors for making
all kinds of soaps, surfactants, and shampoos. Bill soon
learned that P&G had a large methyl ester production facility
that was less than 5 miles from Bill’s pilot plant in Kansas
City, Kansas. P&G also had similar plants worldwide,
including in Cincinnati, Ohio, and Sacramento, California.
At this time, Bill and Doug were trying to do two things:
(1) Make all the soy diesel in America, and (2) Introduce it
to people throughout the United States. They didn’t have the
time or resources to do both. So they quickly realized that it
would be smartest for them to let Procter & Gamble make
the soy diesel, sell it to them on an exclusive contract, then
they would re-sell it to Kenlon Johannes while they also
focused on developing this new market. So they told P&G
that they wanted to sell it (rather than make it) and that they
would buy it from P&G.
1992 May–Bill and Doug stopped being a manufacturer
of soy methyl esters and became a seller / marketer.
1992 June–Interchem made its first purchase (4,000
gallons) of soy methyl esters (soy diesel) from Procter &
Gamble (P&G). Mack Findley was Interchem’s sales rep.
Note: Findley, now with Peter Cremer, has records which
give this June 1992 date.
Bill and Doug went out to dinner with Ray Bitzer and
Ian Edwards (of P&G), who flew into Kansas City. They
negotiated an exclusive agreement to purchase up to 100
million pounds (about 13 millions gallons) a year of methyl
esters (soydiesel) from the P&G production facility in
Kansas City, Kansas. They would buy the soydiesel in bulk
(truckloads), put it into drums, and ship the drums to various
projects. Bill quickly changed from being a small biodiesel
manufacturer to being a large biodiesel seller / marketer.
They gave their new company a new name, Midwest
Biofuels. But it was only a d.b.a.; Bill’s small income came
from Interchem. During all of 1992 Interchem / Midwest
Biofuels purchased a total of 42,000 gallons of soy diesel
from P&G. The office of Midwest Biofuels was located in
Overland Park, Kansas, but the handling, distribution, and
storage facility was in Kansas City, Kansas–about 10 miles
south of the office. They leased both places. They would buy
truckloads of soy diesel from P&G, then break it into drums.
In order to try to get support for his soy diesel from the
state soybean associations, he couldn’t sell the product for
what it cost him to make–especially in small batches. It was
already very expensive. Midwest Biofuels was tremendously
underfunded, so Bill put many of the company’s expenses on
a credit card.

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3336
1992 July 4–Bryan Peterson (from Iowa) and his
Sunrider Zodiac boat, powered by 100% soy diesel fuel,
leave from San Francisco, headed to Santa Cruz, on the first
coastal leg of a round-the-world voyage. It was a 28-foot
soft-sided boat, with a 180 horsepower Mercruiser stern
drive engine. On Sept. 18 he left Coos Bay, Oregon, headed
for Hawaii, his son traveling with him. This was the longest
and first “high seas” segment of the trip.
A lot of publicity for soy diesel was starting at this time.
By early 1992 Kenlon and Bill had decided to focus on urban
transit. These authorities were going to be required to reduce
their smoke and particulate matter emissions 25% under the
Clean Air Act by about 1996.
This was just before the Energy Policy Act of 1993 was
signed; it would require all federal and state fleets, that are
centrally fueled, to use a certain percentage of renewable
fuel. The Dep. of Energy (DNG) hated biodiesel; they all saw
compressed natural gas (GNG) as the answer to all fuel and
pollution problems; they considered it an alternative fuel,
even though it wasn’t renewable. 90% of the DOE budget
goes to coal and nuclear; renewables get only a token. It was
an uphill struggle.
Bill found that a blend of 20% soy biodiesel and 80%
petroleum diesel did, in fact, reduce these emissions by 25%
in transit buses. This led to the project involving 63 transit
buses in early 1992. Lyle Howard (Dick Lyle?), who was
in charge of operations at Bi-State (Missouri and Illinois),
really liked soy diesel. He had a problem. There are typically
200-300 buses in the bus barn of the large urban area. He
had to clean, service and fuel those buses between 10 p.m.
and 5 a.m. But CNG took a long time to fill the tank, was
very expensive, and required new engines, which meant new
training for mechanics, new parts, etc. It was a nightmare,
even if you don’t consider the requirements of the Clean Air
Act. Bill and Kenlon met with Senator Kit Bond (R-MO)
two days before the Energy Policy Act was to be signed,
and Bond made sure that a ½-cent subsidy was added for
biodiesel. And he added to the “renewable fuels” definition
“and other biological materials.” For the first time, soy diesel
was defined as a renewable fuel by the federal government.
Address: Ag Bio Energy LLC, Kansas City, Missouri.
9723. Smith, Keith J. 2007. The North Central Soybean
Research Program, the American Soybean Association, and
the United Soybean Board. Part I (Interview). SoyaScan
Notes. April 9. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: Keith is still in the soybean business, doing
the same thing he has done for years, working for about
10-12 states. The North Central Soybean Research Program
(NCSRP) has a very active group, and he is also working for
states from Indiana to North Dakota. NCSRP takes volunteer
checkoff monies from the 12 north central states, pools them,
then funds research. Right now they are funding about 12

research projects and about $2 million of basic research. All
the money is spent on soybean production, how to grow and
protect soybeans on the farm. He will send an annual report.
Concerning ASA’s research and market development
foundations: In Dec. 1980 the American Soybean
Association Research Foundation (ASARF) just ceased
to exist, and the ASA Market Development Foundation
(ASAMDF) was renamed “American Soybean Development
Foundation” (ASDF) and started funding both market
development and research (of the kind ASARF had formerly
funded).
ASA and ASMDF met at the same time, in the same
room (one after the other). The same people attended
each meeting! That continued for quite a while. Then,
because farmers from Indiana and Ohio (two of the biggest
soybean producing states) did not vote to have a soybean
checkoff, ASA and ASAMDF decided to try for a national
checkoff. That was when they created the American
Soybean Development Foundation (ASDF). The ASAMDF
represented checkoff boards whereas ASA represented
soybean farmers; that is why the word “Association” was left
out of the name of the newly created “American Soybean
Development Foundation” (ASDF). For the next 10 years
the American Soybean Association (ASA) and the American
Soybean Development Foundation (ASDF) were parallel
organizations that were functioning very, very smoothly.
They were equal partners. There was some confusion on
the part of members and board members as to which was
the most important. The Market Development Foundation
controlled the money and ASA controlled strategies and
policies.
Note: At the front of the each Soya Bluebook, under
“Organizations,” each year from 1981 to 1982, ASDF had its
own major entry, right after that of ASA. In 1984, ASDF had
a small entry as part of ASA. In 1985, ASDF started to be
mentioned on one line as part of ASA’s “structure.” By 1988,
ASDF was no longer mentioned in the Soya Bluebook.
After the unified checkoff / SPARC passed and the
United Soybean Board (USB) came into existence, ASDF
was dissolved, by law, in about 1990. One could say that
the new name for ASDF was the United Soybean Board.
USB took over the function of ASDF, to take increasingly
large checkoff monies and allocate them to fund what
they considered to be the most important research, market
development, and promotion projects. The money always
went directly to ASDF; after SPARC passed, ASDF did not
have any new monies coming in–since the money was now
going to USB.
One complicating factor was that, for several years,
many of the states had old money (from before SPARC) and
new money. There was less restriction on what they could do
with the old money. They could hire state staff. They used
the old money until it ran out.
To understand the United Soybean Board, you really
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need to back and look at the rule and regulation that was
adopted by Congress in the 1990 Farm Bill. ASA wrote the
law so that USB could not have a large staff; they would
have to subcontract the operations of those 5 committees.
ASA assumed that it would be the only subcontractor, and
that it would continue to provide the soybean industry
leadership. They set up five different committees: 1.
Production research. 2. Domestic market development.
3. Promotion and education. 4. International market
development. 5. And one other. USB had to decide how
it would implement the activities and functions of these 5
different committees.
For the first year or two, ASA had all 5 contracts.
Then in about 1993 ASA lost 2 contracts, but still had 3
left–Domestic marketing, production research, and market
development. In about 1995 ASA lost the production
research and the domestic marketing contracts to Smith,
Bucklin & Assoc. a subcontractor. This left ASA with only
one contract, international marketing (market development).
When ASA wrote the original law, they never imagined what
actually happened.
In the years before SPARC, there were many discussions
at ASA as to whether a national checkoff was a good idea,
and the idea was rejected again and again; the advantages
were not there. Jeff Gain (who was membership director
of ASA at the time and No. 2 at ASA after Ken Bader) and
others argued very convincingly that, even if you could
get the votes for it and it would bring in more money, the
national checkoff was not a good idea. That was a very
dominant idea. For one thing, decision-making about the use
of checkoff dollars would be one level further removed from
farmers. Keith personally believes that the national checkoff
was passed mainly in order to get the money to advertise
soy oil on TV as superior to palm oil and corn oil. He also
believes that ASA would not have worked for a national
checkoff if Indiana and Ohio voted for a state checkoff in
those two states. In Ohio, for example, the state law required
that for the state checkoff be passed by 51% of the farmers
and 51% of the acres. They could get the former but not the
latter. The situation was somewhat similar in Indiana.
Then on 1 Oct. 2005, a new and very important
organization was formed, the U.S. Soybean Export
Council (USSEC; www.ussoyexports.org) to implement
the international marketing program for U.S. soybeans.
The USSEC board will consist of representatives of ASA,
USB, and the U.S. soybean industry. That involves ASA,
USB, and others in the soybean industry. USSEC now has
the contract for international marketing–which includes all
ASA’s overseas offices. On paper, ASA is a part of USSEC.
However all ASA employees are USSEC employees. That
leaves ASA with a diminished role. They still have the U.S.
lobbying, education, and membership programs but no
market development programs. ASA now has about 25,000
members, which are ASA’s main source of income. Those

members pay annual dues.
If we look at the big picture, we see a steady erosion
of the budget, the activities, and power of ASA. Keith was
the last of ASA’s senior staff to be let go–10 years ago.
He was let go by USB, not by the CEO of ASA. He hasn’t
worried about politics ever since. But there has been friction
between ASA and USB continually; its gotten very heated
at times, then it would cool off, then they’d have another
study committee, and it would heat up again. Within the last
2 months, Iowa, Illinois, and Indiana have called for another
study committee on whether the unified checkoff is working.
These are probably the three states that, as a whole, are least
happy with the checkoff.
The original law states that every 5 years the farmers
will have a chance to vote on continuing the soybean
checkoff. Another clause states that if the secretary of
agriculture so desires, he can terminate the unified checkoff.
Soybean farmers have voted several times, and support
for the checkoff has been 70+ percent in favor each time.
The law also states that you must get a certain number of
signatures in order to have a referendum; they’ve never
really gotten that many signatures. There have not been any
votes recently, in part because of the signatures problem
and in part because of the general support for USB. If you
could somehow poll every American soybean farmer on
their opinions of USB, about half of them would not know
what USB was, and they would not really understand what
the checkoff was–even though their money was going
into the checkoff. Farmers generally have a good feeling
for the national checkoff and now with biodiesel and the
present high price of soybeans ($8/bu) the vote in favor of
the checkoff and USB would probably be overwhelmingly
positive. Soybean farmers believe that biodiesel is very
successful, and the overseas market development is
important and successful. Continued. Address: Keith Smith
and Associates, 357 Ridge Meadow Drive, St. Louis,
Missouri 63017-3031. Phone: 314-434-3219.
9724. Smith, Keith J. 2007. The North Central Soybean
Research Program, the American Soybean Association, and
the United Soybean Board. Part II (Interview). SoyaScan
Notes. April 9. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: The North Central Soybean Research Program
is a totally different organization from USB, but they try to
work with USB. They have 2-3 projects where they share the
costs with USB. The relationship seems to be working.
When you ask why a separate North Central program
is needed, you are getting into politics. It provides
more local decision making. USB’s soybean production
committee has always had a split between north and south.
Representatives from the southern states have had a lot of
decision-making control without contributing much money
to USB. Southerners have been very, very vocal about how

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3338
the checkoff money should be spent. The money is not spent
in proportion to soybean production by state, and not every
state is represented on the production committee. 85% of
the soybeans are produced in the north central region, which
therefore sends 85% of the money to USB. This situation
frustrated soybean growers from the north central states so
much that they finally decided to start their own separate
program what would focus on their needs and problems. In
addition to paying the checkoff, they have to come up with
additional money to fund the north central program. Most of
the north central projects are on disease control (including
soybean rust) and biotechnology. North Central has had a
leadership role in soybean rust.
The interest in biotechnology is a very interesting
subject. About 10 years ago, DuPont indicated that they
wanted to work very closely with USB on genomics /
biotechnology. DuPont said that they would develop it,
then share (with strings attached) the results with USB.
North Central said “No way. We would like to have a map
that would be supported by soybean growers, and we don’t
trust DuPont. So North Central put money into soybean
genome research and essentially forced USB to go along
and financially support Randy Shoemaker’s project to map
the soybean genome. Randy is a USDA-ARS [Agricultural
Research Service] research geneticist at Iowa State
University (Ames, Iowa). It was a very successful 4-year
project that was completed in about 2002.
Several weeks ago Keith had dinner with the “father of
soybean genomics,” K. Gordon Lark, PhD, from University
of Utah. In 1984 Gordon called Keith, head of research at
ASA, and said he had a new method he thought would work
on soybeans; it has been used on tomatoes. They got together
at the soybean research conference at Ames, they had
dinner together, and the next day Keith had him introduced
to Wilda Martinez, with USDA’s national program staff,
Wilda and ASA found monies for Gordon’s project, which
was investigating QTLs (quantitative trait loci), markers
on various chromosomes. Randy Shoemaker continued and
finished Gordon’s work. This public map can now be used
by any public soybean breeder or even private breeders–
worldwide. It is on the Internet, and can be used by soybean
breeders in China or Brazil. North Central has benefited
from all this because public and private soybean breeders are
studying genes related to disease resistance. The functional
soybean genes for protein and oil are almost mapped. After
mapping comes gene sequencing. The U.S. Department of
Energy (DOE) has helped to fund this soybean research
in conjunction with USDA. Randy Shoemaker is taking
the next step by looking at functional genes–which often
involves several genes and their relationships. Randy is very
available. USB has done a super job of bringing together
all the soybean researchers working on molecular biology
and genomics, and mapping out 5- and 10-years strategies
and plans of what needs to be done and how best to do it.

The people on USB’s genomic committee are researchers
(scientists with expertise, such as Randy), not soybean
growers. All of USB’s basic committees are run by farmers,
but they establish and fund special committees of experts
working on particular subjects. For example, they have a cyst
nematode molecular committee of experts that has been very
successful.
Another confusing factor: USB has a very small
staff (3-4 people) who are managers that control certain
fields. One manager for production research, another for
utilization research, a third for market development, etc.
These managers are “bean counters.” They are mainly
concerned about getting the projects underway with the
right researchers involved, making sure the reports are in,
and that the researchers get paid. They show very little
forward thinking, creativity, thinking outside the box. The
people who bring the creative thinking to USB are the
experts whose proposals / projects are funded, people like
Randy Shoemaker or H. Roger Boerma at Univ. of Georgia
/ Purdue Univ. [Indiana]. USB has done a mice job, but they
haven’t been very creative, because many of the projects
that were started in the early 1990s are still going on after
14-15 years–projects like improving oil and protein levels,
improving drought tolerance. Old projects keep getting
renewed; someone has to know when to say “enough.” Keith
recently talked with one of the most respected soybean
biotechnologists at one of the state universities. He proposed
a project to completely map the protein genes in soybeans,
as a 3-year project. He said he could do it in one year, for
$100,000, but instead he put in a 3-year proposal for $42,000
a year because he thought USB was unlikely to fund a
$100,000 project! He was being practical, but the farmers
would sure like to have those data as soon as possible. Keith
has real problems with that kind of conversation.
Keith has a very high opinion of Prof. Ted Hymowitz.
“One of the most underrated persons that I know.” A brilliant
and creative scientist. Address: Keith Smith and Associates,
357 Ridge Meadow Drive, St. Louis, Missouri 63017-3031.
Phone: 314-434-3219.
9725. Crowell, Lewis. 2007. Shocked! Acres U.S.A. 37(4):7.
April.
• Summary: “I am shocked that your editorial staff endorses
the production of biofuels. Where would we find the acreage
to feed even a small fraction of our nation’s energy appetite.”
“Recent USDA-based studies estimate that to meet only
7% of gasoline production, we would have to convert all
U.S. crop land to corn. This excludes biodiesel and all food
crops. Even a fraction of this production would leave us a
countryside of ‘fuel farms,’ highly mechanized operations
requiring vast quantities of water, fertilizer, and pesticides.
As for the environmental costs: would the highly touted
‘biofuel economy’ be worth eliminating our natural and
cultural landscapes. making even the worst urban sprawl
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look tame?
“A few years ago my wife and I noticed large soybean
fields replacing many picturesque hay fields and pastures
in southern Ontario. Recently, we observe entire regions
throughout rural Ontario have become rolling seas of
soybeans and corn–many from horizon to horizon. In the
fall, herbicide ‘plowing’ [no-till] turns most of these fields
into grey poisoned moonscapes. We have also notice many
wildlife refuges have leased big chunks to crop growers...
Millions of acres of heavily sprayed corn and soybean fields
leave absolutely no room for wildlife.” Address: East Aurora,
New York.
9726. Yacoubou, Jeanne. 2007. Egg labels and certifications:
What do they mean? Vegetarian Journal (Baltimore,
Maryland) 26(2):9-18. [1 ref]
• Summary: A very well researched, chilling article about
the American way of raising eggs on factory farms.
“Recent polls and surveys suggest that consumers are
becoming more and more concerned about farm animal
welfare. In a May 2003 poll, Gallup reported that 62 percent
of Americans support passing strict laws concerning the
treatment of farm animals. A 1995 national survey conducted
by Opinion Research Corporation reported that 93 percent
of respondents agreed that farm animal pain and suffering
should be reduced as much as possible. Eighty-nine percent
disapproved of keeping hens in battery cages. Furthermore,
82 percent felt that the meat and egg industries should be
held legally responsible for making sure that farm animals
are protected from cruelty.
“Some consumers are willing to do more than simply
make proclamations about animal ethics. A 1999 survey by
the Animal Industry Foundation found that 44 percent of
consumers would pay 5 percent more for meat and poultry
products labeled as `humanely raised.’ This is generally
understood to mean that the farm animals received care
above and beyond what the animal industries currently
provide to the almost 10 billion animals raised for food in
the United States each year in systems commonly referred
to as ‘factory farms.’ As a result, several organizations
have developed `animal welfare’ certification programs
establishing elaborate sets of standards that seek to enhance
the lives of animals raised for food.”
Yet the end results are usually disappointing: “The ‘free
range’ chicken may be given ‘access’ to the outdoors but
usually do not use it. Nor do they have to go outside to be
labeled ‘free range,...’
“Beak trimming is acceptable under organic law.”
“Interestingly, the term ‘free range’ does not appear in
the NOP’s [USDA National Organic Program’s] wording
with respect to organic eggs.” Address: VRG Research
Director, MS.
9727. Chun, O.K.; Chung, S.J.; Song, W.O. 2007. Estimated

dietary flavonoid intake and major food sources of U.S.
adults. J. of Nutrition 137(5):1244-52. May. [62 ref]
• Summary: “Estimating flavonoid intake is a first step
toward documenting the protective effects of flavonoids
against risk of chronic diseases. Although flavonoids are
important dietary sources of antioxidants, insufficient data
on the comprehensive food composition of flavonoids have
delayed the assessment of dietary intake in a population.
We aimed to estimate the dietary flavonoid intake in U.S.
adults and its sociodemographic subgroups and to document
major dietary sources of flavonoids. We expanded the
recently released USDA Flavonoid Database to increase
its correspondence with the 24-h dietary recall (DR) of
the NHANES 1999-2002. We systematically assigned a
particular food code to all foods that were prepared or
processed similarly. This expanded database included 87% of
fruits and fruit juices, 86% of vegetables, 75% of legumes,
and, overall, 45% of all foods reported by the 24-h DR
of the NHANES 1999-2002. Estimated mean daily total
flavonoid intake, 189.7 mg/d, was mainly from flavan-3-ols
(83.5%), followed by flavanones (7.6%), flavonols (6.8%),
anthocyanidins (1.6%), flavones (0.8%), and isoflavones
(0.6%). The flavonoid density of diets increased with age (P
< 0.001) and income (P < 0.05). It was higher in women (P
< 0.001), Caucasians (P < 0.001), and vitamin supplement
users (P < 0.001) and lower in adults with high levels of
nonleisure time physical activity (P < 0.01) compared
with their counterparts. The greatest daily mean intake of
flavonoids was from the following foods: tea (157 mg),
citrus fruit juices (8 mg), wine (4 mg), and citrus fruits (3
mg). The proposed relation between flavonoid intake and the
prevention of chronic diseases needs further investigation
using the estimates introduced in this study.” Address: 1&3.
Dep. of Food Science and Human Nutrition, Michigan State
Univ., East Lansing, MI 48824.
9728. World Grain. 2007. Bunge to acquire Chinese soybean
processing plant. 25(5):12. May.
• Summary: On April 20, Bunge announced the
establishment of a joint venture to operate a soybean
processing plant (which began operations in 1996) in
Tianjin, China (near a modern port), with Chia Tai (Tianjin),
part of the Charoen Pokpand Group, based in Thailand.
Bunge will own a majority interest in the venture and will
manage operation at the plant, its third in China. The plant
will supply the livestock and feed industries, and the large
consumer market in and around Beijing.
“Driven by rapid commercialization of its meat and
feed industries and strong growth in food consumption
overall, China’s soybean meal and soybean oil consumption
have risen at compound annual rates of over 11% and 13%
respectively, since 1999, according to USDA statistics.”
Under the joint venture, the plant’s daily crushing
capacity will be expanded to 4,000 tonnes, from its present
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1,000 tons.
9729. List, G.R.; Jackson, M.; Eller, F.; Adlof, R.O. 2007.
Low trans spread and shortening oils via hydrogenation
of soybean oil (Letter to the editor). J. of the American Oil
Chemists’ Society 84(6):609-12. June. [12 ref]
• Summary: “Since the early 1990s, trans fatty acids have
been implicated as cholesterol elevating agents and as risk
factors in coronary heart disease” (Mensick and Katan 1990).
The writers have created their low-trans spread by
blending small amounts of vegetable oil having a low iodine
value with soybean oil. The resulting product contains only
16.9% saturated fatty acids and a trans fatty acid content
of less than 2%. Address: USDA Food and Industrial Oil
Research, NCAUR, ARS, 1815 N. University St., Peoria,
Illinois 61604.
9730. Lester, Bill. 2007. More on AGP and soy biodiesel
(Interview). SoyaScan Notes. July 8. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: When Bill Lester retired from AGP on 1 June
1993, John Campbell took Bill’s place as vice president
of government relations. John was hired by AGP in late
1991, specifically to take Bill’s place when Bill retired. He
worked with Bill for over a year, learning the job he would
step into. When AGP hired John Campbell, he was deputy
undersecretary of agriculture at USDA in Clayton Yeutter’s
administration. “He was a high-powered young man when
we took him on board.”
Actually John assumed only part of Bill’s
responsibilities. John’s titled was “Assistant Vice President
for Corporate Relations.” It took three men to do the work
that Bill had been doing. Address: Omaha, Nebraska.
9731. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. US Farm Bill clause would pre-empt state, local laws
on GM crops. 7(7):18. July/Aug.
• Summary: In 2004 the people of Mendocino County,
California, passed an ordinance banning production of
genetically engineered crops. “Now, a small clause buried in
the 2007 Farm Bill threatens to overturn that ordinance and
other such non-GMO ordinances.”
“Section 123 reads, ‘no State or locality shall make
any law prohibiting the use in commerce of an article
that Secretary of Agriculture has inspected and passed; or
determined to be of non-regulated status.” The broad scope
of the language could “affect prohibitions on the sale of GM
crops, bans on the sale of rBGH milk, and the outlawing of
foie gras.”
A coalition of 4 consumer, environmental, and other
groups unsuccessfully petitioned Congress to delete this
language.
9732. Associated Press (AP). 2007. USDA gives $1.2 million

in grants to 13 Iowa businesses, IA (News release). Sept. 18.
• Summary: Des Moines, Iowa–”The Value Added Producer
Grants through USDA Rural Development is designed to
help businesses that take raw agricultural products and add
value to them before marketing them.
One of the 13 businesses receiving such a grant on
Tuesday was Central Iowa Soy, Jefferson, Iowa. “$120,361
for marketing oil-roasted soybean and sweet corn products.”
9733. Agricultural Research (USDA). 2007. Science update:
Still more benefits from soy. 55(8):23. Sept.
• Summary: “Natural compounds called ‘saponins’–found
in soybeans and many other plants–are commonly used as
foaming agents in shampoos and cleaning products. New,
a new method for extracting saponins from soybeans may
also shed new light on soy’s health-promoting potential, both
as whole beans and in processed soy foods. For example,
anti-cancer potential is being linked to group-A and -B
saponins, isoflavones, and other phytochemicals in soy.
Mode-of-action studies have shown that saponins can act as
chemoprotectants, causing certain kinds of cancerous cells to
self-destruct.
“Until recently, it’s been difficult to extract soybean
saponins and isoflavones for study. Now, research with
University of Illinois colleagues, has led to an easy-to-follow
procedure that involves grinding and defatting the beans,
using solvents to extract the saponins and isoflavones, and
identifying individual ones by use of high-pressure liquid
chromatography.”
For more information contact Mark A. Berhow, New
Crops and Processing Technology Research Unit, USDAARS [Agricultural Research Service], NCAUR, Peoria,
Illinois. Phone: (309) 681-6317, e-mail mark.berhow@ars.
usda.gov.
9734. Bial, Raymond. 2007. The super soybean. Morton
Grove, Illinois: Albert Whitman & Company. 40 p. Illust.
(color). Index. 23 x 28 cm. [4 ref]
• Summary: This book is written for children ages 8-11
(grades 3-6). The book, which emphasizes soybean
production, is “written around” the author’s many color
photos. A large color USDA map titled “United States:
Soybeans” (p. 7) shows major crop areas (dark green) and
minor crop areas (light green). Yellow numbers indicate
the percentage each state contributed to total national
production. “States not numbered contributed less than 1%
to the national total. Major areas contributed 75% of the
total national production. Major and minor areas combined
account for 99% of the total national production.” The
leading states are Illinois (16%), Iowa (16%), Minnesota
(10%), Indiana (9%).
On page 14, in a brief history of the soybean, we read:
“In 1765, Samuel Bowen introduced soybeans to North
America.”
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Note: Bial does not cite the source of his historical
information in his brief bibliography; Much of this
information comes from publications by Prof. T. Hymowitz.
Some of this information either has (as far as we know)
never been documented or is considered questionable by
soybean historians: (1) In ancient China, soybeans were
known as the “yellow jewel.” (2) “During the Civil War
(1861-1865), soybeans were sometimes used as ‘coffee
berries’ to brew a hot drink for soldiers because coffee
beans were scarce.” (3) George Washington Carver was an
important figure in the history of the soybean.
In “About the author” (p. 40) we learn that Bial
(pronounced beel) “is the author and photo-illustrator of
more than ninety critically acclaimed books for children and
adults.” His “books have received numerous awards from
the American Library Association, the National Council
of Teachers of English, the Children’s Book Council, and
many other organizations.” Address: Urbana, Illinois–former
librarian at Parkland College Library, Illinois.
9735. Davidson, Daniel. 2007. Emphasis on exports. World
Grain 25(9):78, 80, 82. Sept.
• Summary: Argentine farmers export about 75% of what
they grow. In the 2006-07 growing season, they produced 44
million tonnes (metric tons) of soybeans and exported almost
100% of that total, either as whole soybeans (7 million tons)
or crushed into soybean oil and meal (27 million tonnes).
A bar chart shows Argentina’s exports of soybean meal,
soybeans, and soybean meal, each year from 2000-01 to
2007-08 (estimated), based on USDA statistics.
“Argentina has captured 95% of the increase in world
demand for soybean oil and meal in the last six years,”
said an ag consultant in Buenos Aires. Argentina is now
the leading exporter of soy oil and meal in the world. By
comparison, the U.S. exports mainly whole soybeans.
9736. Seed World. 2007. Industry news. Oct. p. 50.
• Summary: “U.S., Brazil and Argentina, accounting for
over 80% of total global soybean production, have formed
the International Soybean Growers Alliance. The goal of the
Alliance is to provide a collective voice in tackling issues
related to marketing, technical trade barriers and public
relations. It will give soybean producers more influence in
the global soybean-consuming industries and with trading
companies and multinationals that use soybeans as a major
input, according to the USDA.”
9737. Soyatech, Inc. 2007. Soya & Oilseed Bluebook 2008.
Bar Harbor, Maine: Soyatech. 446 p. Nov. Comprehensive
index. Brand name index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 2nd year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the cover are color photos of seven

different crops (mostly growing in fields) covered in this
book. The oilseeds covered in this book are (alphabetically):
Canola, coconut, corn, cottonseed, flaxseed, hempseed,
jatropha, linseed, palm, peanut, rapeseed, safflower, soya,
sunflowerseed. Note that hempseed, jatropha, linseed, and
safflower have been added this year.
On the inside front cover is a color ad from Natural
Products Inc. (Grinnell, Iowa) titled “Technology doesn’t
have to be complicated to be effective.” Photos show
applications of some of the company’s products: soymilk
ingredients, tofu ingredients, bakery ingredients, and egg
replacers. On the first page is a full page color ad from
Bunge North America (St. Louis, Missouri). On the rear
cover is a full page color ADM ad titled “Where does healthy
begin?” showing a mother talking with her young daughter
in the back of a pickup, on a farm. The tag line is “Meeting
today’s demands. Envisioning tomorrow’s needs.”
In the Foreword, Peter Golbitz writes: “We no longer
determine the price of oilseeds and grains based solely
upon their value as a food or feedstock–we now factor in
what their value may be as an alternative source of energy.
The rise in commodity prices that we have seen over the
past year... has been primarily driven by the use of, or the
anticipated use of, agricultural crops for energy. Whether or
not we can ever grow enough crops to make a substantial
contribution to our energy supply is now being debated...”
“The continuing removal of trans-fats from food applications
has created a boom market for oils, other than those that are
hydrogenated,...”
“Soyatech’s role in all of this has been to provide as
much information as possible to the players throughout the
value chain... Soyatech’s seminal reference, the Soya &
Oilseed Bluebook, will continue to evolve... and provide the
best information available on the industry.” Address: 1369
State Hwy 102, P.O. Box 84, Bar Harbor, Maine 04609.
Phone: 207.288.4969.
9738. Keller, Elizabeth. 2007. Professor Emeritus Keith H.
Steinkraus dies at age 89 (Web article). www.news.cornell.
edu/stories/Nov07/obit.Steinkraus.html. Nov. 13.
• Summary: “Cornell Professor Emeritus Keith H.
Steinkraus, a specialist in indigenous fermented foods and
food microbiology, died Oct. 23. He was 89.
“Steinkraus, who joined the faculty of the New York
State Agricultural Experiment Station in 1952, graduated
cum laude from the University of Minnesota in 1939 and
earned a Ph.D. in microbiology in 1951 from Iowa State
University. He was promoted to full professor in 1962 and
retired as professor emeritus in 1988, although he remained
active in his field and at Cornell for many years afterward.
“At Cornell, the experience of mentoring international
students who had come from Asia, Central America and
Africa to study the microbiology of their native foods
prompted Steinkraus to study fermented foods, including
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tempe [tempeh], tape, trahanas, idli / dosa and the fermented
fish sauces and soy products of the Far East, including miso
and tofu.
“In 1959 Steinkraus was invited by the
Interdepartmental Committee for Nutrition for National
Defense to participate in surveys of the nutritional status
of military personnel, their dependents and the general
populations of South Vietnam, Ecuador and Burma.
The project was later extended to include Indonesia, the
Philippines, Korea, Taiwan, Thailand and Malaysia.
“Over the course of his career, Steinkraus maintained
and developed his connections with Asia as a consultant on
food processing issues in Indonesia and as a teacher and
researcher at the University of the Philippines College of
Agriculture. He lectured in Indonesia, Thailand, Singapore,
London, Germany and Switzerland. His Handbook of
Indigenous Fermented Foods, published in 1983, was the
first comprehensive and authoritative book on the subject.
“Steinkraus was the American delegate to the
United Nations Environmental Program, United Nations
Educational, Scientific and Cultural Organization and
International Cell Research Organization panel on applied
microbiology and biotechnology and worked as a consultant
to the United Nations Industrial Development Organization
to determine how genetic engineering and biotechnology
could be used to help developing countries in Africa. He was
honored in 1985 with the Institute of Food Technologists’
International Award and was a fellow of the American
Association for the Advancement of Science and the
American Academy of Microbiology.
“A memorial service will be held Sunday, June 8, at
2 p.m. in Sage Chapel.” Address: Part-time writer for the
College of Agriculture and Life Sciences, Cornell Univ.
9739. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. Crops for fuel: long-term solution or short-sighted
problem? 7(10):1, 3-4. Nov.
• Summary: “Ethanol fever is raging in the United States and
other parts of the world, but is ethanol viable and sustainable
as an alternative fuel? This is the first of a two-part series.
“Concerns about the long-term supply of oil combined with
political tensions between the United States and Middle
East oil-producing countries have led to calls for increased
production of ‘biofuels’ as a way to increase energy
independence.
“Biofuels are combustible fuels made from plants such
as corn, soybeans, canola, sugarcane, and switch grass. The
two most common examples in the United States are cornbased ethanol and soy-based biodiesel.
“In the US there are 115 bio-fuel refineries in production
and another 79 under construction. The majority of these
are concentrated in Midwestern states, including Minnesota,
North and South Dakota, Iowa, Nebraska, Illinois, Indiana,
and Wisconsin.

“US farmers grew 92 million acres of corn in 2007,
resulting in a projected harvest of 13.3 billion bushels.
Nearly one-quarter of that harvest, 3.2 billion bushels, will
be used to make ethanol. This is double the amount used for
ethanol in 2005.
“Still, biofuels are currently responsible for only 1.8%
of transportation fuel in the United States.
“Government incentives, investment: Speaking at the
Midwest Specialty Grains Conference in Fargo, North
Dakota in September, Cole Gustafson, associate professor
of agribusiness at North Dakota State University, said
the ethanol boom has been fueled by several factors. The
US government’s Renewable Fuel Standard Program
(RFS) encouraged the blending of biofuels with gasoline
and provided tax credits to spur biofuel production. A
favorable gasoline/corn price ratio provided high returns on
investment. Also, $3 billion of investment capital has flowed
into the agricultural sector.
“The RFS Program aims to increase biofuel production
to 7.5 billion gallons by 2012. Gustafson projects ethanol
production to reach 10 billion gallons by next year and
nearly 12 billion gallons by 2009. President Bush has called
for annual production of 35 billion gallons of ethanol by
2017.
“The Renewable Fuels Association (RFA) claims
that ethanol reduces gasoline prices, enhances engine
performance, and reduces emissions of carbon dioxide, a
greenhouse gas. RFA also says ethanol is a biodegradable
fuel that won’t harm water sources or soils. Supporters say
ethanol will help the US become less reliant on imported
energy from volatile Middle Eastern nations. They also say
ethanol production provides a value-added market to support
American farmers and rural communities.
“However, Gustafson says investment in ethanol plants
has cooled recently due to the rising price of corn and
supply uncertainty, increasing construction costs, and new
concerns about the environmental impact of ethanol plants,
particularly on water resources.
“Downsides to biofuels: Recent studies highlight these
concerns. The International Panel on Climate Change
found that fuel from canola produced as much as 70% more
greenhouse gas emissions than the fossil fuels they are meant
to replace, while fuel from corn used in the US produced
as much as 50% more. The researchers found that ethanol
produces much higher levels of nitrous oxide, which is
296 times more powerful as a greenhouse gas than carbon
dioxide.
A paper by the Organisation for Economic Co-operation
and Development (OECD) raised more concerns about
biofuels. These include environmental impacts of clearing
natural forests, wetlands and pasture to produce crops for
energy and negative impacts on the global economy with
more crops grown for energy and less for food, resulting
in higher food prices. The OECD paper recommended that
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governments not create new mandates for biofuels and
instead phase out their current support. OECD also said more
attention should be focused on reducing energy demand and
improving vehicle efficiency because this will cost less than
subsidizing inefficient biofuels.
“A recent report by the National Research Council said
that greater cultivation of crops such as corn to produce
ethanol could harm water quality and create water shortages
in some regions of the US. The panel said that ‘fundamental
knowledge gaps’ make it difficult to predict what would
happen as a result of the increased production of crops for
fuel. The panel also said it would be ‘prudent’ to encourage
the use of ethanol sources from other plant sources,
especially switchgrass and native grasses.
“Biofuels and GMOs: Laura Carlsen, director of the
Americas Program, at the Center for International Policy,
says the global biofuel boom is being pushed by an
international alliance of ‘the world’s most economically and
politically powerful forces.’ These include governments of
the US and other leading industrialized nations and global
corporate leaders in the agribusiness, oil, automotive, and
biotech industries.
“All these industries stand to reap rewards from the biofuel boom. Agribusiness giants are receiving government
incentives, including subsidies, to build ethanol plants.
Oil companies count on biofuels to prolong and diversify
their businesses. The automotive industry can increase
sales by selling new cars adapted to ethanol use. Finally
biotechnology giants such as Monsanto are genetically
engineering new plant varieties to produce ethanol and will
sell patented seed to farmers.
“Carlsen says the losers in the biofuel boom are peasant
farmers in Brazil and other Latin American countries
where crop production for biofuels is expected to increase
significantly. ‘The concentration of land and distilleries in
the hands of rural elite and transnational corporations pushes
family farmers out of entire regions,’ she states. Carlsen
also says the biofuel boom is transforming land in Latin and
South America from diverse farms producing local food
and biodiversity-rich protected areas to chemical intensive
‘monocrops’ of corn, soybeans, and other crops used to make
fuel.
“Cellulosic ethanol: In the United States, many experts
believe that cellulosic ethanol is a better alternative to corn
ethanol. Cellulosic ethanol is made from corn leaves, stalks,
and other corn plant parts, rye straw, wood pulp, yard wastes,
and possibly switchgrass.
“David Friedman, research director of the clean vehicles
program, Union of Concerned Scientists, says cellulosic
ethanol is cleaner and requires far less energy to produce
than corn ethanol. It may also produce fewer greenhouse gas
emissions. Argonne National Lab estimates that cellulosic
ethanol results in an 87% emissions reduction over gasoline.
Cellulosic ethanol can also be produced in larger volumes

than corn ethanol, possibly as much as 45 billion gallons.
“According to Gustafson, new cellulosic ethanol
facilities have been built in Missouri (corn, wheat, and milo),
three in California (rice straw, green/wood waste, and wood),
Minnesota (straw), Florida (yard waste, wood, energy-cane),
South Dakota (corn fiber), and Idaho (wheat, barley straw).
“A study by the U.S. Department of Agriculture and
the Oak Ridge National Laboratory estimates that by 2030
ethanol from corn and cellulose could reduce the need for
gasoline in the US by 30%.
“However, Friedman says this would require three times
as much land currently used for crops along with increasing
the efficiency of ethanol production and its fuel economy by
50%–major challenges.
“Even if ethanol can meet 30% of US fuel requirements
that leaves 70% still needing to be met–a growing challenge
as world oil supplies start to dwindle.
“(Next month: How is the biofuel wheat boom
impacting producers of organic and non-GMO grains?).
“SOURCES:
1. “Biofuels May Create More Greenhouse Gasses Than
Fossil Fuels: International Panel on Climate Change.” United
Press International. September 22, 2007.
2. “Rapeseed biofuel produces more greenhouse gas
than oil or petrol.” The Times. September 22, 2007.
3. “Panel Sees Problems in Ethanol Production.”
Cornelia Dean. The New York Times. October 11, 2007
4. “The AgroFuels Trap.” Laura Carlsen. Americas
Program. www.americas.irc-online.org.
5. “The Ethanol Myth.” Consumer Reports. October
2006.
6. “Fuels for the Future: Cellulosic Ethanol.” Co-op
America Quarterly. Summer 2007.
9740. Ontario Soybean Growers Soybean Report. 2007.
Soybean rust in Ontario. Dec. p. 1.
• Summary: “Asian Soybean Rust infection was recently
detected and confirmed for the first time in Canada. The
disease was found on a soybean plant collected in October
2007 from a field in Ridgetown, Ontario by OMAFRA and
confirmed through molecular tests by Agriculture Canada in
Ottawa.
“This confirmation, along with the first detection of
soybean rust spores this past summer in Ontario (from
rainfall and air samples) illustrates that the disease can
spread through wind-borne spores into Ontario from US
infected areas.
“Soybean rust, common throughout Asia and South
America, was discovered in the fall of 2004 in the U.S. The
fungus is not harmful to humans or animals but it can have
a crippling effect on soybean plants and yields. The impact
on yield depends on when infection occurs. The earlier the
disease starts in the summer the greater chance of a yield
impact. Soybean rust can be managed with early detection
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and the use of fungicides.
“At present all Ontario commercial soybean varieties
are susceptible to the soybean rust, but public breeders at the
University of Guelph and Agriculture Canada in conjunction
with OMAFRA and the Ontario Soybean Growers are
working to build soybean rust resistance into future Ontario
varieties. Screening of Ontario breeding lines was done this
summer in Florida and demonstrated that our breeders are on
the right track. Some lines are showing resistance, but it will
take time to incorporate this into commercial varieties.
“What does this mean for Ontario soybean farmers? This
is the first time soybean rust has infected Canadian soybeans.
However, it arrived late enough in the growing season that it
is unlikely to have affected 2007 soybean yields.
“But what about 2008? Researchers can’t predict how
the disease will act in Canada’s climate, but we do not expect
this disease to over winter in Ontario. Soybean rust requires
a living host plant to survive, reproduce and over-winter. It
is unlikely that a winter host exists in Ontario or the northern
US.
“As a result, the risk of soybean rust infecting Ontario
soybeans during the next growing season will depend on
spring and summer weather systems that move air into
Ontario from the southern US. It will be critical to monitor
the spread of soybean rust northward during the 2008 season
in order to ensure early detection, should it arrive in Ontario
again. Likely the largest factor in our risk for 2008 will be
the type of winter in the southern US. A mild winter will
cause less frost kill and more overwintering of soybean rust.
This will increase the amount of rust available to move North
early in the season.
“To monitor soybean rust developments in Ontario
and in the US, OSG supports Ontario’s participation in the
most comprehensive disease monitoring and forecasting
program in North America, often referred to as the Sentinel
plot network. This is coordinated by the US Department of
Agriculture, United Soybean Board and the North Central
Soybean Research Program.
“Funding for many of the Ontario soybean rust projects
was provided in part through the Canada-Ontario Research
and Development or CORD Program administered by the
Agricultural Adaptation Council as well as Ag Canada’s Pest
Management Centre, the Ontario Soybean Growers and the
Ontario Soybean Rust Coalition (through the CanAdvance
Program).” Address: Guelph, ONT, Canada.
9741. Lockeretz, W. 2007. What explains the rise of organic
farming? In: William Lockeretz, ed. 2007. Organic Farming:
An International History. Oxfordshire, UK; Cambridge,
Massachusetts: CAB International. xi + 282 p. See p. 1-8.
[17 ref]
• Summary: The number of organic farms was almost
negligible until the 1980s; but today such farms number
623,000 with some 32.5 million ha managed organically

(Willer and Yessefi 2006, chap. 5). Sales of organic products
worldwide reached an estimated $28 billion in 2004 (IFOAM
206).
During this time, the organic farming industry has
grown in stature and receives increased respect and serious
interest from researchers, educators, and agricultural policy
makers–a changed that started in earnest only in the late
1970s.
At the first international scientific conference of the
International Federation of Organic Agriculture Movements
(IFOAM), held in Switzerland in 1977, a total of 25
presentations were given. Yet when this same conference
returned to Switzerland in 2000, more than 500 presentation
were given–a 20-fold increase.
Many European countries spend 6 million euros a year
of public money on agricultural research.
In 1971 Earl Butz, Secretary of USA, famously
declared, “before we go back to an organic agriculture in this
country, somebody must decide which 50 million Americans
we are going to let starve or go hungry” (Butz 1971). Yet
in 1980 the USDA (headed by Bob Bergland) issued a
comprehensive report that enthusiastically endorsed organic
agriculture. Report and Recommendations on Organic
Farming became “one of the most widely requested reports
in USDA’s history. It had a startling impact, not just because
of what it said, but also because of who was saying it.”
Organic agriculture dealt directly with such basic problems
as energy shortages, declining soil productivity and fertility,
soil erosion, chemical residues in foods, and environmental
pollution.
Today the organic agriculture movement has spread to
almost every country of the world, including developing
countries.
A new concern is that the newcomers to organic farming
are in it primarily for the money or subsidies. Address: Prof.,
Friedman School of Nutrition Science and Policy, Tufts
Univ., 150 Harrison Ave., Boston, Massachusetts 02111.
9742. Vogt, Gunter. 2007. The origins of organic farming.
In: William Lockeretz, ed. 2007. Organic Farming: An
International History. Oxfordshire, UK; Cambridge,
Massachusetts: CAB International. xi + 282 p. See p. 9-29.
[54 ref]
• Summary: Contents: Introduction. Context of the origins:
crisis in agriculture and agricultural science, emergence
of biologically oriented agricultural sciences, life reform
(Lebensreform) and health reform movements (in Germany,
starting in the late 1800s), farming cultured in the Far East
(East Asia). Natural agriculture and its successors in the
German-speaking world: Concepts of organic agriculture,
organization and pioneers (starting in 1927/28), further
development; natural, biological and ecological agriculture,
organic-biological agriculture. Biodynamic agriculture
(Rudolf Steiner, starting in 1924), biodynamic concepts,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3345
biodynamic pioneers and their activities, organizations and
activities, biodynamic agriculture during the Third Reich (a
collaboration based on compromises was gradually worked
out), after World War II.
Organic farming in the English-speaking world (roots
go back to agricultural scientist Albert Howard {18731947} and to physician Robert McCarrison {1876-1960}):
Beginnings in India, organic farming in the UK (incl. Eve
Balfour, The Soil Association, the journal Mother Earth),
organic farming in the USA (incl. The Dust Bowl, The
Friends of the Land, Edward H. Faulkner, Louis Bromfield,
Paul Sears, Aldo Leopold, and the first head of USDA’s Soil
Conservation Service, Hugh H. Bennett, Robert Rodale,
Selman A. Waksman). Address: Friedrich-Naumann-Str. 91,
76187 Karlsruhe, Germany.
9743. Jan. 28–Ed Schafer (R), North Dakota, becomes U.S.
Secretary of Agriculture under President George W. Bush
(2001-2009) (Important event). 2008.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
9744. USDA, Office of the Chief Economist. 2008.
USDA agricultural projections to 2017. USDA Long-Term
Projections Report OCE-2008-1. iv + 104 p. Feb.
• Summary: Contains extensive information about soybeans,
including many tables and color graphs.
9745. Lee, Jennifer 8. 2008. The fortune cookie chronicles:
Adventures in the world of Chinese food. New York, NY:
Twelve (Hachette Book Group USA). x + 307 p. 24 cm. [75+
endnotes]
• Summary: Contents: Prologue. 1. American-born Chinese.
2. The menu wars. 3. A cookie wrapped in mystery inside an
enigma. 4. The biggest culinary joke played by one culture
on another. 5. The long march of General Tso. 6. The bean
sprout people are in the same boat we are. 7. Why chow mein
is the chosen food of the chosen people, or, The kosher duck
scandal of 1989. 8. The Golden Venture: restaurant workers
to go. 9. Take-out takeaways. 10. The oldest surviving
fortune cookies in the world? 11. The mystery of the missing
Chinese deliveryman. 12. The soy sauce trade dispute. 13.
Waizhou, U.S.A. 14. The greatest Chinese restaurant in the
world. 15. American stir-fry. 16. Tsujiura Senbei. 17. Opensource Chinese restaurants. 18. So what did Confucius really
say?
The basic history: Fortune cookies were invented in
Japan by the 1870s (they were called Tsujira senbei), then
brought to California by Japanese immigrants. Before World
War II they were called senbei and the fortunes were usually
written in Japanese. Makoto Fujiwara served these senbei
in 1894 in San Francisco at the Japanese Tea Garden (of
which he was superintendent); it was built as part of the
World’s Fair, the Midwinter International Exposition. In San

Francisco, there was a 9-foot fortune cookie manufacturing
machine in the basement of Benkyodo, a Japanese sweets
and food store still in operation.
Starting in early 1942, and during World War II, when
basically all 110,000 West Coast Japanese were sent to
internment camps, Chinese living in America took over the
business of manufacturing fortune cookies (in Los Angeles
and San Francisco)–in part because Chinese restaurants
needed them. “By the 1940s English-language fortune
cookies were already commonplace in Chinese restaurants in
San Francisco and southern California. Historically, Chinese
have never baked and are not known in the West for their
desserts–which use little sugar and fat, but plenty of red
[azuki] beans, lotus, peanuts, sesame seeds, soybeans and
almonds. The Chinese built automated factories and when
the Japanese were freed from the camps after the war, they
were unable to get back into the industry. Today, the major
fortune cookie manufacturing companies in the USA are
owned and run by Chinese Americans.
Chapter 12 is about a company named Kari-Out,
located in the quasi-industrial town of Totowa, New Jersey.
Kari-Out–which was founded in the late 1960s by Howard
Epstein, a Bronx-born businessman with a “passion for
what he called ‘small-unit packaging’”–makes the millions
of tiny transparent packets of brown-black liquid that are
distributed every year for free in Asian take-out meals and
products (like ramen noodles). It is called “soy sauce” but
its main ingredients are water, hydrolyzed vegetable protein,
caramel coloring, and corn syrup. So, where’s the soy?
Asian manufacturers of traditional fermented soy sauce,
in which soybeans are one of the main ingredients, have
begun a global campaign to prevent products like that made
by Kari-Out from being classified as “soy sauce.” Through
the government of Japan, they have submitted a proposal
to the Codex Alimentarius Commission, the “forum for
international food-definition battles.” The Asian makers
of soy sauce wanted to have soy sauce classified into four
types: long-term brewed, short-term brewed, nonbrewed,
and mixed. But the debate has heated up because La Choy,
founded in America, also makes this same kind of HVP
soy sauce. Suddenly the International Hydrolyzed Protein
Council and the USDA were defending La Choy’s HVP
soy sauce. In the end, the Americans wrestled the definition
of “soy sauce” away from the Asian makers. In 2005 the
Japanese government quietly withdrew its proposal.
Note 1. From the publisher’s description of this book:
“If you think McDonald’s is the most ubiquitous restaurant
experience in America, consider that there are more Chinese
restaurants in America than McDonalds, Burger Kings, and
Wendy’s combined. New York Times reporter and ChineseAmerican (or American-born Chinese). In her search,
Jennifer 8. Lee traces the history of Chinese-American
experience through the lens of the food. In a compelling
blend of sociology and history, Jenny Lee exposes the
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indentured servitude Chinese restaurants expect from illegal
immigrant chefs, investigates the relationship between Jews
and Chinese food, and weaves a personal narrative about her
own relationship with Chinese food. The Fortune Cookie
Chronicles speaks to the immigrant experience as a whole,
and the way it has shaped our country.”
Note 2. The author was born in 1976. “Jennifer 8. Lee,
the daughter of Chinese immigrants and a fluent speaker
of Mandarin Chinese herself, grew up eating her mother’s
authentic Chinese food in her family’s New York City
kitchen before graduating from Harvard in 1999 with a
degree in Applied Mathematics and economics and studying
at Beijing University. At the age of 24, she was hired by
the New York Times, where she is a metro reporter and
has written a variety of stories on culture, poverty, and
technology.” A color photo on the rear dusk jacket shows
Jennifer 8. Lee. Address: Harlem, Manhattan, New York
City, New York.
9746. USDA Foreign Agricultural Service. 2008. Production,
supply & distribution (PS&D) database. www.fas.usda.gov.
• Summary: Statistics are given in spreadsheet form for
soybeans crushed in Uzbekistan (in 1,000 MT) from
1995-96 to 2007/08 as follows: 1995/96 = 100. 1996/97
= 100. 1997/98 = 175 (peak). 1998/99 = 120. 1999/2000
= 33. 2000/2001 = 54. 2001/2002 = 65. 2002/2003 = 70.
2003/2004 = 1. 2004/2005 = 5. 2005/2006 = 6. 2006/2007 =
5. 2007/2008 = 5.
Note: This database contains soybean acreage and
production statistics for many nations worldwide, but no
nations in Central Asia are included.
9747. Bern, Carl J.; Hanna, H. Mark; Wilcke, William F.
2008. Harvesting, storing, and post-harvest management
of soybeans. In: Lawrence A. Johnson et al. eds. 2008.
Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 67-92. Chap. 3. [26 ref]
• Summary: Contents: Introduction. Moisture content:
Moisture measurement, electronic moisture meters,
equilibrium moisture content. Soybean harvesting:
Functional areas and settings (gathering head, feederhouse,
rotor/cylinder and concave, cleaning shoe, other combine
areas), safety during field harvesting, loss measurements
and summary of combine adjustments for quality, clean-out
for identity-preserved soybean customers. Soybean drying:
Natural-air drying, low-temperature drying, high-temperature
drying, reconditioning over-dry soybeans. Soybean handling:
Hauling soybeans, conveying soybeans. Soybean storage:
Moisture migration, free fatty acid, mycotoxins, insect
problems with stored soybeans. Address: 1. Univ. Prof.; 2.
Extension Agricultural Engineer. Both: Dep. of Agricultural
and Biosystems Engineering, Iowa State Univ., Ames,
IA 50011; 3. Prof. Dep. of Bioproducts and Biosystems

Engineering, Univ. of Minnesota, St. Paul, MN 55108.
9748. Cole, Rhonda. 2008. GMO and organic supply of
soybeans. Paper presented at Soy New Horizons: 14th Soy
Symposium. 25 p. Held 17-18 April 2008 at Holiday Inn
Chicago Mart Plaza, Chicago, Illinois.
• Summary: An excellent PowerPoint presentation with 25
slides containing color photos and graphics. Down the right
side of every slide in large “background” letters: “sustainable
growth.” (2) Presentation overview: SunOpta Company
overview. Organic soybean supply & issues. US grain supply
& issues. Summary. (3) Our company. (4) About SunOpta.
(5) SunOpta value proposition: 30 year history in IP [identity
preserved] grains–industry leader (original focus on superior
output characteristics, 1973: waxy starch, high protein
beans, etc., 1990: organic market segregation {national
standards not finalized until 2002}, 1995: Non-GMO market
segregation more widespread with commercialization
of GMOs). (6) US soybean growing region. (7) Soy rust
confirmed regions. (8) Total US certified operations. (9)
Organic US soybean acreage declining?: According to a
recent report by the US Department of Agriculture Economic
Research Service (USDA-ERS), acreage of organic
soybeans has dropped in recent years after reaching a peak
of 174,467 acres in 2001. Organic soybean acreage in 2005
was 122,217, The USDA-ERS report also finds organic
corn acreage increasing, growing from 99,111 acres in 2004
to 130,672 acres in 2005. (10) Organic bean production:
Soybeans: 122,217 acres x 40 bu/acre = 4.9MM bushels
(133,000mt). (11) Imported organic soybeans. (12) Seed
selection issues. (13) Soybeans, corn, wheat, cotton, and rice
percentage change in global consumption 1990/91–2006/07
and forecast for 2007/08. (14) Global soybean production
and consumption 2001/02–2006/07 and forecast for 2007/08.
(15) GMO average. (16) U.S. soybean production 1995–
2007. (17) U.S. soybean ending stocks 2000/01–2007/08.
(18) US corn and soybean harvested area 1996–2007. (19)
U.S. soybeans ending stocks to use ratio. (20) 10 year CBOT
soy price. (21) Long term average future prices. (22) Value–
enhanced organic current challenges. (23) Value–Enhanced/
IP soybean current challenges. (24) Today commodity price
drivers. Note: Rhonda is also a member of the U.S. Soybean
Export Council (USSEC). Address: Director, SunOpta Grains
& Oils Sales, SunOpta Company, 26 East Sanilac Ave.,
Sandusky, Michigan 48471. Phone: 810-672-9011 or rhonda.
cole@sunopta.com.
9749. Deak, Nicolas A.; Johnson, Lawrence A.; Lusas,
Edmund W.; Rhee, Khee Choon. 2008. Soy protein products,
processing, and utilization. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 661-724. Chap. 19. [183 ref]
• Summary: Contents: Introduction and definitions: Soybean
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proteins (soy protein structure, protease inhibitors, soy
protein and health), types of products, history of soy protein
products (flavor, chemurgy, early food uses). Analysis:
Protein content, protein solubility, antinutritional factors,
urease. Processing soybeans and soy protein products. Fullfat soy flours and grits: Enzyme-active soy flours, toasted
full-fat soy flours and grits, extruder-prepared full-fat soy
flours. Extracted flake products: White flakes, defatted
soy flours and grits, re-fatted or lecithinated soy flours,
soy protein concentrates (aqueous alcohol process, acidleaching process, hot-water leaching process, heat-denatured
SF process, soy protein extracts, SPC characteristics), soy
protein isolates (pH extraction-precipitation, fractionating
soy proteins, membrane processing, aqueous extraction
processing, salt extraction, separation of intact protein
bodies, enzyme-modified SPI, whipping proteins),
microbiological stability, impact of soybeans with
modified compositions. Dietary fiber products: Soy hulls,
soy cotyledon fiber. Texturized products: Spun and fiberlike products, extruder-texturized products. Applications
of soy food proteins: Functionality, selection of soy
protein preparations, meat applications (processed meats,
restructured meats, pumped meats, extruder-texturized
soy proteins), baking applications, dairy and beverage
applications. Future considerations.
Figures show: (1) Diagram of Beta-conglycinin
structure. (2) Diagram of glycinin structure. (3) Flow chart
of soybean uses. (4) Graph of effect of atmospheric steaming
on trypsin inhibitor activity and protein efficiency ratios
of soybean meal fed to rats. (5) Graph of relationship of
urease activity to trypsin inhibitor. (6) Relationship of urease
activity to nitrogen solubility index. (7) Graph of correlation
between trypsin inhibitor activity and alkaline (HOH)
solubility, PDI, and RUP of soybean meals; E-E designates
extrusion-expelling and SE designates solvent extraction.
(8) Cross-section of an interrupted-flight extruder used for
producing toasted full-fat soy flour. (9) Flow diagram of
the process used for making extrusion-cooked full-fat soy
flour. (10) Photo of dry extruder used to prepare infant and
child foods in developing countries. (11) Flow chart of the
process for manufacturing full-fat and defatted soy flours.
(12) Flow diagram of mill and air-classifying system for
grinding defatted soy flour. (13) Flow diagram of a classifier
mill system for grinding defatted soy flakes. (14) Flow chart
of methods to prepare soy protein concentrates. (15) Graph
of pH-solubility profile of soy protein isolate in water. (16)
Flow diagram for preparing soy protein isolate. (17) Graph
of susceptibility of 7S and 11S soy protein fractions to
precipitate from solutions of low ionic strength. (18) Graph
of solubility of soy glycinin (Gly) and Beta-congylcinin
(BC) in water. (19) Flow diagram for using UF and RO
membranes in preparing soy protein isolates. (20) Flow
diagram for processing soybeans by aqueous extraction
processing. (21) Graph of the effects of pH on nitrogen

solubility of a 10% soybean flake slurry after hydrolysis with
0.5% pepsin. (22) Flow diagram of the process for preparing
enzyme-modified whipping proteins from soy protein
isolate. (23) Flow diagram of the process for preparing
enzyme-modified whipping proteins by direct hydrolysis of
soy flakes. (24) Flow diagram of the process for spinning
soy protein. (25) Photo of single-screw extruder used
for preparing full-fat flours and texturized soy flours and
concentrates. (26) Flow diagram of the process for preparing
texturized soy protein.
Tables: (1) Typical compositions (percentage) of soy
protein products. (2) Carbohydrate constituents of dehulled
defatted soybean flakes. (3) Processing and nutritional
parameters of heat-treated soy flours. (4) Applications of
defatted soy products in foods. (5) Approximate composition
of soy protein concentrates made by three extraction
processes. (6) Amino acid composition of soy protein
concentrates, soy solubles, and soy flours. (7) Vitamin and
mineral fortification requirements for USDS-FNS child
feeding programs. Note: FNS stands for USDA’s Food and
Nutrition Service.
(8) Yields and compositions of isolated soy protein
from meals produced by various oil extraction methods. (9)
Functional properties performed by soy protein ingredients
in foods. (10) Important food uses for soy protein products.
(11) Regulations for meat-type foods containing soy protein
products. (12) Baking applications for various soy protein
ingredients. Address: 1. Research Scientist, Center for Crops
Utilization Research, Iowa State Univ., Ames, IA 50011.
9750. Hill, Alison M.; Katcher, Heather I.; Flickinger, Brent
D.; Kris-Etherton, Penny M. 2008. Human nutrition value of
soybean oil and soy protein. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 725-772. Chap. 20. [250 ref]
• Summary: Contents: Introduction: Absorption of fatty
acids. Soybean oil: Fatty acid and nutrient profile of soybean
oil, mid-/high- oleic soybean oil, partially hydrogenated
soybean oil, and fully hydrogenated soybean oil, fatty acids
and risk of chronic disease (lipids and lipoproteins, blood
pressure, inflammation, summary), fatty acids and cancer,
fatty acids, diabetes, and insulin resistance. Soy protein:
Nutritional aspects of soy protein, soy protein and risk of
chronic disease (lipids and lipoproteins, blood pressure,
vascular function, inflammation, summary), soy protein and
hormone-sensitive conditions: menopause, cancer, and bone
health (menopausal symptoms, endocrine function, cancer
and tumor-related biomarkers, bone endpoints, summary),
soy protein, diabetes, and insulin resistance. Dietary
recommendations for soybean oil and soy-protein foods.
Conclusion.
Figures show: (1) Diagram of fatty acid contents of fats
and oils. (2) Diagram of estimated changes (percent with
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95% confidence intervals) in risk of coronary heart disease
associated with isocaloric dietary substitutions. (3) Bar chart
of predicted effects on coronary artery disease of a 30%
fat (step 1) diet, a 20% low-fat diet, and a Mediterranean
diet. (4) Bar chart of the predicted changes in the ratio of
serum total cholesterol to HDL-C and in LDL- and HDL-C
concentrations when carbohydrates constituting 1% of
energy are replaced isoenergetically with saturated, trans
monounsaturated fatty acids. (5) Bar chart of the predicted
change in the ratio of serum total to HDL-C when mixed
fat constituting 10% of energy in the “average” American
diet is replaced isoenergetically with a particular fat or with
carbohydrates. (6) Graph of dose-dependent relationship
between trans fatty acid intake and saturated fatty acid intake
and the LDL-C to HDL-C ratio. The solid line indicates
the best-fit regression for trans fatty acids. The dashed line
indicates the best-fit regression for saturated fatty acids. (7)
Bar chart of fasting plasma lipid and lipoprotein levels at the
end of each diet phase. Numbers without common letters
are significantly different at P<0.05. (8) Three diagrams of
change in LDL-C concentration following the consumption
of soy products compared to control, by baseline level,
isoflavone content, and soy protein content. (9) Diagram
of meta-analysis summary estimates of net change in lowdensity lipoprotein (LDL-C) for different subanalyses. Point
estimate, 95% confidence interval, analysis group, and
number of studies in each analysis group displayed.
Tables: (1) Fatty acid compositions (percentage of total)
of soybean oil (SBO), partially hydrogenated soybean oil
(PHSBO), and fully hydrogenated soybean oil (HSBO). (2)
Soy protein content of common soy foods. (3) USDA food
guide. Address: 1. Research Fellow, Dep. of Nutritional
Sciences, Penn State Univ., University Park 16802.
9751. Hymowitz, Theodore. 2008. The history of the
soybean. In: Lawrence A. Johnson et al. eds. 2008.
Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 1-31. Chap. 1. [179 ref]
• Summary: Contents: Introduction. The genus Glycine
and its immediate allies. The taxonomic history of the
genus Glycine. Geographical origin of the genus Glycine.
Domestication of the soybean (“The farmers of China
domesticated the soybean.”). Dissemination of the soybean.
Early Western knowledge of the soybean: Pre-marco Polo,
Marco Polo era (13th to 15th centuries CE). The age of
discovery of the soybean. Modern dissemination of soybean
seed. Conclusion.
Tables show: (1) General, number of species, 2n
number, and geographical distribution in the sub-tribe
Glycininae. (2) The species of Glycine according to Linnaeus
(1753) and their subsequent classification. (3) The genus
Glycine, 3-letter code, 2n number, genome, and distribution
(incl. 23 wild perennial relatives of the soybean). (4) USDA

Germplasm Collection and number of strains in each group
as of Dec. 31, 2006. The groups are: Public cultivars 718, FC
and PI strains 16,791. Genetic lines (T-Lines) 196, Genetic
isolines 641, Wild annual soybean (G. soja): 1,116. Wild
perennial Glycine species: 919. Total: 20,381.
Figures show: (1) Geographical origin of the genus
Glycine. Adapted from Hymowitz, 2004. (2) Paths of
migration of the soybean from China (map). Adapted from
Hymowitz and Kaizuma (1979, 1981). Address: Prof.
Emeritus, Dep. of Crop Sciences, Univ. of Illinois.
9752. Liu, KeShun. 2008. Food use of whole soybeans. In:
Lawrence A. Johnson et al. eds. 2008. Soybeans: Chemistry,
Production, Processing, and Utilization. Urbana, Illinois:
AOCS Press. viii + 842 p. See p. 441-481. Chap. 14. [85 ref]
• Summary: Contents: Introduction. Non-fermented
soyfoods: Soymilk (traditional soymilk, modern soymilk
{techniques to reduce beany flavors, formulation and
fortification, homogenization, thermal processing, and
packaging}), tofu (preparation methods, factors involved in
tofu-making {soybean varieties, storage and pretreatment,
solids concentration, heating, type of coagulants, coagulant
concentration, coagulation temperature, coagulation time,
process automation, packaging}, varieties of tofu {silken
tofu, regular and firm tofus, varieties of tofu products}),
green vegetable soybeans, soybean sprouts, yuba, okara,
roasted or cooked (boiled whole) soybeans.
Fermented soyfoods: Terms (Koji {fermentation, koji
starter, inoculum}), fermented soy paste (preparation method
{preparing rice koji, treating soybeans, mixing and mashing,
fermenting, pasteurizing and packaging}, processing
principles), soy sauce (preparation method {treating raw
materials, koji making, brine fermentation, pressing,
refining}, processing principles, chemical soy sauce),
Japanese natto (preparation method, processing principles),
Indonesia tempeh (processing method, processing
principles), fermented soymilk, fermented tofu (preparation
method, processing principles), fermented black soybeans
(Chinese douchi, Japanese hamanatto). Conclusion.
Figures show: (1) Flowchart of a traditional Chinese
method for making soymilk and tofu. (2) Photo of savory
tofu dices. (3) Photo of soy sprouts. (4) Photo of yuba
(soymilk film). (5) Photo of Chinese jiang and Japanese
white and red miso. (6) Flow chart of a common method for
making Japanese rice miso. (7) Photo of Japanese natto. (8)
Flow chart of a traditional Indonesian method for making
tempeh. (9) Photo of Chinese douchi (fermented black
soybeans or fermented whole soybeans). Address: Research
Chemist, U.S. Dep. of Agriculture, Agricultural Research
Service, Grain Chemistry and Utilization Lab., Aberdeen,
Idaho 83210.
9753. Paulsen, Marvin R. 2008. Measurement and
maintenance of soybean quality. In: Lawrence A. Johnson et
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al. eds. 2008. Soybeans: Chemistry, Production, Processing,
and Utilization. Urbana, Illinois: AOCS Press. viii + 842 p.
See p. 151-192. Chap. 6. [87 ref]
• Summary: Contents: Introduction. Quality factors in the
U.S. soybean grading standards: Splits, foreign material,
total-damaged soybeans, heat-damaged soybeans, soybeans
of other colors, special grades, FGIS grading steps for
soybeans (FGIS, 2004), summary of FGIS inspections for
soybeans (FGIS, 2004). Moisture: Moisture measurement
methods, desired moisture contents, effects of moisture.
Germination and seed vigor: Germination tests, vigor tests,
effects of impact damage and flooding on seed vigor. Other
soybean quality factors: Physical factors, chemical factors,
processability factors, environmental factors. Conclusion.
Address: Prof. Emeritus, Dep. of Agricultural and Biological
Engineering, Univ. of Illinois, Champaign-Urbana, IL 61801.
9754. Van Gerpen, Jon; Knothe, Gerhard. 2008. Bioenergy
and biofuels from soybeans. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 499-538. Chap. 16. [262 ref]
• Summary: Contents: Introduction. Biodiesel history. Fats
and oils. The transesterification reaction. Mechanism and
kinetics. Transesterification of other sources of biodiesel.
Analysis of the transesterification reaction products.
Commercial biodiesel production: Oil extraction, reaction
systems, separation, methanol recovery, washing, additives,
effect of alcohol type. Other uses of methyl esters: Fuelrelated uses, non-fuel related uses. Specifications and
standards: Quality concerns, test methods, oxidative stability.
Emissions. Energy balance. Glycerol utilization. Conclusion.
Figures show: (1) Flow chart (schematic diagram) of
biodiesel production. (2) Graph of comprehensive analysis of
biodiesel impacts on exhaust emissions.
Tables: (1) Major fatty acids (weight percentage) in
some oils and fats used as biodiesel feedstocks. (2) Biodiesel
standards ASTM D6751 and EN 14214. (3) Fossil energy
requirements for the biodiesel life cycle.
Schemes show: (1) Transesterification of triacylglycerol.
(2) Water formation by hydroxide catalysts. Address: 1. Prof.
and Head, Dep. of Biological and Agricultural Engineering,
Univ. of Idaho, Moscow, ID 83844; 2. Research Chemist,
U.S. Dep. of Agriculture, Agricultural Research Service,
National Center for Agricultural Utilization Research, Food
and Industrial Oil Research Unit, Peoria, Illinois 61604.
9755. Warner, Kathleen A. 2008. Food uses for soybean oil
and alternatives to trans fatty acids in foods. In: Lawrence A.
Johnson et al. eds. 2008. Soybeans: Chemistry, Production,
Processing, and Utilization. Urbana, Illinois: AOCS Press.
viii + 842 p. See p. 483-498. Chap. 15. [38 ref]
• Summary: Contents: Introduction. Types of soybean oils:
Liquid soybean oil (solid and semi-solid soybean oils).

Changing the fatty acid composition of oils: Hydrogenation,
plant breeding. Applications for oils with modified fatty acid
compositions: Salad oils, deep-fat frying, margarines and
shortenings. Standards for oils: Analyses for oils (fatty acid
composition, chemical and physical characteristics, oxidative
stability, frying oils and fried-food stability, margarines and
shortenings). Minor oil constituents.
Figures show: (1) Pie chart of the utilization of soybean
oil in 1960. (2) Pie chart of the utilization of soybean oil in
2005. (3) Flow diagram of the deterioration processes during
frying.
Tables: (1) Examples of fatty acid compositions
(percentage) of regular and hydrogenated soybean oils. (2)
Fatty acid compositions (percentage) of modified soybean
oils. (3) Oxidizability of soybean oil types listed in tables
15.1 and table 15.2. (4) Analytical requirements for refined,
bleached, deodorized, and winterized soybean oil. (5) Fatty
acid compositions of crude regular and modified soybean
oils. (6) Methods to measure frying oil and fried-food
deterioration. Address: Research Chemist, U.S. Dep. of
Agriculture, Agricultural Research Service, National Center
for Agricultural Utilization Research, Food and Industrial Oil
Research Unit, Peoria, Illinois 61604.
9756. Nordquist, Ted. 2008. (1) The increasing difficulty of
sourcing organic, non-GE, clear hilum soybeans for making
soymilk, etc. (2) SunOpta: Their role in the U.S. soymilk
market. (3) Stremick’s Heritage Foods (Interview). SoyaScan
Notes. June 27. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: (1) Organic, non-GE, clear-hilum soybeans now
constitute only 0.03% of total U.S. soybean acreage. 96% of
that acreage is genetically engineered. For details see Rhonda
Cole’s 2008 PowerPoint presentation. She says (slide 10) that
organic soybean production in the USA in 2005 (according to
USDA Economic Research Service data) is 122,217 acres. At
40 bu/acre that is 4.9 million acres or 133,000 metric tons. A
major problem is contamination of soybeans from genetically
engineered crops. When that happens, farmers must sell their
soybeans at a low price for use as feed. Then they switch
to other soybean varieties that give higher yields than clear
hilum; they sell these organic, non-GE soybeans for organic
feed. The grower knows that Ted will check the soybeans to
be sure they meet non-GE standards, whereas Ted believes
that companies buying the soybeans for use as feed rarely
check. These developments have not led to an increase of the
organic, non-GE, clear hilum soybeans that Ted buys because
he has a long-term special relationship with a farmer who
supplies the soybeans. A year ago, from most suppliers (not
including Ted’s) the price for such soybeans was 39-42 cents/
pound; now it is more like 62-70 cents a pound. This gives
Ted a price advantage over his competitors, but it won’t go
on forever.
Ted is in the process of putting together a nationwide
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private label soymilk program with Heritage Foods, which
recently bought the Jasper soymilk plant in Missouri. At this
plant they formulate the soymilk and package it into plastic
half-gallon bottles, UHT (=ESL) half-gallon cartons, and
Tetra-Pak aseptic packaging machines. UHT (ultra-high
temperature) is held at 185ºF for 1-2 seconds.
(2) By far the biggest soymilk manufacturer in the USA
is Dean Foods / Suiza. They have about 8 soymilk plants and
they used to have about 80-85% of the U.S. market, but Ted
thinks they have lost market share to private label soymilk,
so they may now be down to roughly 65-70%. SunOpta is
also a major producer; they took away the Costco soymilk
account from Dean / Suiza. To service this account, SunOpta
could have reopened their Wyoming plant (Ted is not sure).
Costco, the largest membership warehouse club chain in the
world based on sales volume, is headquartered in Issaquah,
Washington, with its largest warehouse in nearby Seattle.
SunOpta has soymilk extraction plants in Alexandria,
Minnesota; Huevelton, New York (the plant in upstate New
York they bought from Raj Gupta), and Afton, Wyoming.
They have plans to build a soymilk extraction plant in
Modesto, California (near Ted’s plant) but that plant will
probably not start operating for 18-24 months. They have
already started to pay rent on the building in order to start
getting their permits, waiting for stainless steel machinery,
etc.
SunOpta temporarily shut down its plant in Afton,
Wyoming, Ted’s company took the Bolthouse Farms
account, for soybase, away from SunOpta. Bolthouse,
headquartered in the San Joaquin Valley, California, makes a
line of healthy beverages including “Perfectly Protein Vanilla
Chai Tea with Soy Protein”–sold at Walgreens and Whole
Foods. (3) Heritage Foods (recently renamed Stremick’s
Heritage Foods) is a big dairy milk, beverage, and juice
company that has been around the dairy milk market for a
long, long time. Note: The Heritage website states that they
are Nestle’s largest distributor in the Western United States.
“The early stages of development were begun in 1988 when
our President and CEO, Lou Stremick, purchased Carnation
dairy in Los Angeles and changed the name to Main St. In
1990, Lou and a group of investors purchased Adohr Farms
and merged both Main St. and Adohr together. Adohr Farms
was founded in 1916 by Merritt and Rhoda (backwards,
that’s Adohr) Adamson, and became the worlds largest milk
producer. After a rich history including Spanish land grants,
a battle to overcome the Great Depression, and more than
two decades of ownership by Southland Corporation, Adohr
Farms was ready for a new vision and new direction.”
Lou’s son is Sam Stremick (he does all the organic
products) and Ted works with both men. They have many
plants that process and fill fluid products, for other people
and under their own brands.
Heritage owned half of the Adohr plant in Cedar City,
Utah. When Steve Demos left Ted at Morningstar (in

Gustine, California) and started having SunRich make his
Silk soybase, it was co-packed [cooperatively packed] at
this Adohr plant. So SunRich sent tankers of soybase to
the Adohr plant, where it was processed, formulated, and
packaged. SunRich was making more and more Silk soymilk
for Steve Demos (White Wave), so they decided to save
Steve money by building a new plant for making / extracting
soybase in Wyoming, which was much nearer to the Adohr
plant in Utah. Why SunRich built the plant in Wyoming and
not in Utah, Ted does not know. The story is that, without
telling SunRich, Steve Demos purchased a APV-Crepaco
soybase plant and built it right next to the Adohr plant in
Utah. When he started piping soybase into the Adohr plant
next door, he just stopped ordering from SunRich–which
must have upset them greatly. Steve also has created a lot of
bad karma with Richard Rose (on soy cheese) and with Ted
(on soybase; Steve didn’t pay Ted $320,000 for 8 months,
until Ted took him to court), but he may not have done
anything illegal. “Steve is a very shrewd businessman.”
Back to Heritage Foods. At Gustine, Ted was working
with Neil Donavan, the man who invented Lactaid. Neil
was making Lactaid at the Gustine plant and distributing it
through Suiza. Neil and Ted designed cartons for WholeSoy
Soymilk, which they planned to piggy-back with Lactaid
through Suiza. All they needed was for Suiza to sign off
on it, when Tony O’Brien from Suiza in Dallas, Texas,
called Ted and said he was going to make his own soymilk
(SunSoy) so he didn’t need Ted. Apparently a man named
Loren Wallace from Good Karma Foods went to Dallas and
convinced Suiza that they didn’t need Ted Nordquist and his
soybase; they could by soy powder from him, and make their
soymilk from the powder. That’s what they did–and named it
SunSoy. After several years Steve Demos (White Wave) had
84% of the soymilk market and SunSoy had 14%. When Ted
and Neil got dumped by Suiza, Neil knew Sam Stremick,
so they both went to him and asked him if he could package
their soymilk at the Stremick packing plant in Santa Ana.
He said he could not, and Ted thinks this was because Sam
was half owner of the Adohr plant where they were packing
Silk. Sam has since purchased the Adohr plant and renamed
it Western Quality Foods. Today, Ted has a private label
soymilk program with Heritage Foods which started about 5
years ago, as soon as Ted started operating his own soybase
plant in Modesto. Ted ships soybase (12% solids) from his
plant in Modesto to the Adohr plant in Utah. There it is
processed, formulated, filled, and packaged. “Processing”
means the soybase is blended (at a certain temperature) with
the other ingredients (water, sugar, tricalcium phosphate,
a flavor, and some carrageenan) according to a proprietary
formula, then the soymilk (6% solids) it is pasteurized or
ultra-heat treated, homogenized, and filled into packages.
The same process is also used for dairy milk. Western
Quality Foods (Heritage Foods) then sells the soymilk. Ted
knows what all the private labels (presently four) look like
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and which companies buy the product, but he does not know
how much soymilk is sold to what companies.
Today White Wave has roughly 7-8 extraction plants
where soybase is extracted from soybeans. Address:
WholeSoy & Co., 49 Stevenson St., Suite 1075, San
Francisco, California 94105-2975; 660 Vischer Ct., Sonoma,
CA 95476. Phone: 415-495-2870.
9757. Kenar, James. 2008. Giants of the past: Percy Lavon
Julian (1899-1975): A forgotten pioneer in soy. INFORM
(AOCS) 19(6):411-14. June.
• Summary: One of the best biographies of Percy Julian
seen to date. A large photo shows “Percy Julian speaking
at the DePauw University 125th Anniversary Founders’
and Benefactors’ Day Banquet, Jan. 12, 1962.” Address:
Research Chemist, NCAUR, USDA, 1815 N. University St.,
Peoria, Illinois 61604.
9758. Donley, Arvin. 2008. In the eye of the storm: Sosland
Publishing’s Purchasing Seminar addresses the challenge of
today’s volatile commodity markets. World Grain 26(8):4143. Aug.
• Summary: Last year only 63.6 million acres of soybeans
were grown in the USA, the smallest area this decade. In
June the USDA estimated U.S. soybean planted area in 200809 at 74.5 million acres.
“Record soybean oil prices: Despite only modest growth
in U.S. biodiesel production, soybean oil prices surged to
record high levels in 2007-08, propelled upward by a smaller
soybean crop than expected...”
9759. USDA Foreign Agricultural Service. 2008. Soybean
production, imports, and crushing (to make soybean oil and
meal) in the Caribbean. www.fas.usda.gov.
• Summary: USDA’s Production, supply & distribution
(PS&D) database gives statistics on soybean production and
crushing worldwide in spreadsheet form. The only Caribbean
country for which soybean production is given (in metric
tons) is Jamaica, as follows: 1984/85 = 1,000. 1985/86 =
1,000. 1986/87 = 2,000. Thereafter production is zero up
to the present. In short (according to USDA statistics), the
Caribbean / West Indies is presently an insignificant producer
of soybeans.
Only two countries are importing soybeans in market
year 2008/09: Cuba is importing 180,000 tonnes (metric
tons) and Barbados is importing 25,000 tons. Most of Cuba’s
imported soybeans are crushed to make soybean oil and
meal, or are used to make drinkable soy yogurt–a low-cost
and nutritious alternative to cow’s milk.
The statistics from this same database on soybean
crushing show much more activity. Six countries crush
soybeans. Cuba, the leading soybean crusher in the
Caribbean, began in 1964/65 with a crush of 20,000 tonnes
(metric tons), increased to 35,000 tonnes in 1966/67,

decreased to only 5,000 tons during 1970-1973, increased
back to 20,000 tons during 1973-1976, dropped back to zero
during 1978-82, increased to 33,000 in 1984/85, dropped
back to less than 10,000 from 1986-2000, then began a
steady increase to 175,000 tonnes in 2008/09.
Barbados began in 1995/96 with a crush of 15,000
tonnes (metric tons) and increased steadily to a crush of
25,000 tons in 2008/09.
Trinidad and Tobago began in 1984/85 with a crush of
1,000 tonnes (metric tons), increased to a peak of 140,000
tons in 1992/93, then fell to zero by 2006/07.
The Dominican Republic began in 1972/73 with a crush
of 12,000 tonnes (metric tons), increased to a peak of 48,000
tons in 1988/89, then fell to zero by 1996/97.
Haiti began in 1980/81 with a crush of 23,000 tonnes
(metric tons), increased to a peak of 85,000 tons in 1983/83,
then fell to zero by 1986/87.
Jamaica began in 1967/68 with a crush of 1,000 tonnes
(metric tons), increased to a peak of 74,000 tons in 1982/83,
then fell to zero by 1996/97.
9760. Food and Nutrition Service, U.S. Department of
Agriculture. 2008. Fluid milk substitutions in the school
nutrition programs. Federal Register 73(178):52903-08.
Sept. 12.
• Summary: USDA announces a change in regulations,
which now allow schools to offer soymilk instead of cow’s
milk to children who bring a written statement from their
parents or legal guardians identifying their special dietary
need. This applied to both school lunch programs and school
breakfast programs. While this change does make it easier
for parents to request soymilk, schools are not required to
offer soymilk; they are simply allowed to offer it. Soymilks
are required to meet certain guideline for nutrient content
to be allowed as alternatives. This rule may eliminate many
soymilk.
Note: The soymilk made by Pacific Natural Foods is one
that meets the USDA nutrient content guidelines. Address:
Nancy Montanez Johner, Under Secretary, Food, Nutrition,
and Consumer Services.
9761. Pollan, Michael. 2008. Farmer in Chief. New York
Times. Oct. 12. 13 p. Sunday magazine. Annual food issue.
• Summary: This is a long, interesting letter about U.S. food
and agriculture policy addressed to “Dear Mr. PresidentElect” written several weeks before the election of Barak
Obama. He argues that the health of the U.S. food system is a
“critical issue of national security.” Nothing short of a reform
of the entire food system is required because of a direct
relationship to our health care crisis, energy independence,
and climate change.
Due to high energy prices, we can no longer do as Nixon
asked Secretary of Agriculture Earl Butz to do–whatever it
takes to boost production. The way we now grow, process,
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and eat food are three major problems [health care, energy,
and climate change].
Aside from motor vehicles, the food system uses more
fossil fuel than any other sector of our economy–19%. In
1940 it took only 1 calorie of fossil fuel energy to produce
2.3 calories of food energy. Today it takes 10 calories of
fossil fuel energy to produce one calorie of food energy. This
is absurd, since every calorie of food is ultimately produced
by photosynthesis, which is produced by free sunlight.
In 1960 Americans spent 5% of our national income on
health care; today we spend 16%. Moreover, four of the top
ten causes of death are linked to diet: heart disease, stroke,
type 2 diabetes and cancer.
Note: What’s wrong with the analysis of Michael Pollan
concerning food and agricultural problems? Answer: He
leaves both population growth and vegetarianism out of the
equation. There is NO way to solve the food problem without
slowing population growth both worldwide and in the USA,
and working toward zero population growth–the great goal
of all serious sustainability movements. We now add about
78 million new consumers each year to the population of
Planet Earth.
9762. Cummings, Claire Hope. 2008. Uncertain peril:
Genetic engineering and the future of seeds. Boston,
Massachusetts: Beacon Press. xix + 232 p. Index. 23 cm. [87
ref]
• Summary: Perhaps the best book seen on this subject to
date. Contents: A note on terminology. Preface. Introduction.
Part I: The rise of the techno-elites. 1. Trade secrets. 2.
Trespass. 3. Political science. 4. The ownership society.
Part II: The turning points. 5. Who owns rice? 6. The
botany of scarcity. 7. The botany of abundance.
Part III: A green wealth. 8. Ripe for change. 9. A
conversation with corn. 10. The down-turned hand (revival
of taro in Hawaii).
A cabinet of seeds displayed. Epilogue: the seeded earth.
Acknowledgments.
Cummings was an environmental lawyer for 20 years,
four of them with the USDA.
Genetically engineered soybeans are made using
“recombinant DNA technology,” used to breed new
organisms by crossing species boundaries.
Reviews on dust jacket: “Without being alarmist,
Cummings has written a most alarming book, one that
demands our attention–Michael Pollan.”
“Uncertain Peril gives us passionate and persuasive
reasons for why we need more public discussion of the risks
and benefits of agricultural biotechnology. Cummings never
loses sight of the key question: Who decides what foods we
eat?–Marion Nestle.” Address: Rural Northern California.
9763. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2008. Claire Hope Cummings and the Uncertain Peril

of genetic engineering: Interview. 8(9):10-13. Oct.
• Summary: Claire is the author of Uncertain Peril:
Genetic Engineering and the Future of Seeds. “She was an
environmental lawyer for 20 years, four of them” with the
USDA. In this interesting interview she asks: “Are we going
to let Monsanto decide what we grow and how we eat?” A
portrait photo shows Claire Hope Cummings.
9764. SoyaScan Notes. 2008. Chronology of major soyrelated events and trends during 2008 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: April 2–United Soybean Board announces that
livestock and poultry consume about 98% of domestically
used soybean meal (SBM). The top 10 SBM-consuming
states in ranking order are Iowa, North Carolina, Arkansas,
Georgia, Texas, Minnesota, Alabama, Mississippi, California
and Oklahoma. Of these, only Iowa and Minnesota produce
enough soybeans to meet the demands of their livestock and
poultry producers.
April 3–The Soy Daily (an online weekly newsletter
founded by Paul and Gail King; the first issue appeared
on 13 Nov. 2000. Now published by Norman and Szasz
Benedict) announces in Vol. 8, No. 13, that it will change its
title to The Healthy Newsletter.
Sept. 12–USDA announces a change in regulations,
which now allow schools to offer soymilk instead of cow’s
milk to children who bring a written statement from their
parents or legal guardians identifying their special dietary
need. This applied to both school lunch programs and school
breakfast programs. While this change does make it easier
for parents to request soymilk, schools are not required to
offer soymilk; they are simply allowed to offer it. Soymilks
are required to meet certain guideline for nutrient content
to be allowed as alternatives. This rule may eliminate a
significant amount of the soymilk in public schools.
Dec. 10–The American Soybean Association files a
complaint with the U.S. Department of Agriculture (USDA)
and requests an audit of the soybean checkoff program to
ensure that money paid by farmers is being used properly.
9765. Bliss, Rosalie Marion. 2008. Drought-hardy soybean
lines show their stamina. Agricultural Research (USDA)
56(10):14-15. Dec.
• Summary: Thomas Carter, soybean geneticist at the
Sandhills Research Station in North Carolina, “is developing
soybean breeding lines that have improved tolerance to
reduced moisture and flourish over a variety of geographic
areas.” Address: ARS [Agricultural Research Service].
9766. Seed World. 2008. Industry news. Dec. p. 46.
• Summary: “The American Soybean Association is being
credited with playing a key role in defeating a ban in Poland
prohibiting import, production and use of animal feed
derived from biotech crops. Avoiding this ban prevented the
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disruption of U.S. soybean exports to the EU, and exports
of U.S. manufactured feed to Poland, worth $100 million
annually. ‘The GM feed ban was defeated by a coalition
of the Polish Feed Millers, Poultry and Pork Associations,
and U.S. trade associations, led by ASA, and diplomatic
representations including the governments of the U.S.,
Argentina and Canada,’ says Eric Wenberg, Agricultural
Counselor in the USDA’s Foreign Agricultural Service Office
at the American Embassy in Warsaw.”

Tobacco ringspot, Bean yellow mosaic.
Root and lower stem diseases: Soybean cyst nematode,
Root-knot nematode, Late-season Phytophthora root and
stem, Rhizoctonia root rot, Fusarium root rot, Sudden death
syndrome, Charcoal rot, Sclerotium blight (southern blight),
Sclerotinia stem rot (white mold), Brown stem rot.
Stem, pod and seed diseases: Pod and stem blight and
phomopsis seed decay, anthracnose, cercospora bight, leaf
spot and purple seed stain, stem canker.

9767. Soyatech, LLC. 2008. Soya & Oilseed Bluebook
2009: The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 426 p. Dec. Comprehensive index.
Advertiser index. Statistical conversions. 28 cm.
• Summary: This is the 3rd year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the cover is a farmer, wearing blue
jeans, a red short and red cap, standing in a field of soybeans,
with a cloudy blue sky overhead. The oilseeds covered
in this book are (alphabetically): Canola, coconut, corn,
cottonseed, flaxseed, hempseed, jatropha, linseed, palm,
peanut, rapeseed, safflower, soya, sunflowerseed–the same as
last year.
On the inside front cover is a color ad from Tramco–”the
world’s most complete line of chain and enclosed belt
conveyors.” On the first page is a full page color ad from
Bunge North America (St. Louis, Missouri); on the next page
a full page color ad from desmet ballestra–which supplies
healthy technologies for oils containing zero trans fat.
SunOpta has a full-page ad on page 4.
On the rear cover is a full page color ad from ADM
titled “Breathtaking” showing a man leaping off a cliff high
above a green valley. The text: “ADM breaths new life into
functional foods with its all-natural NutriSoy soy isolates.
Water washed to leave many nutrients intact.”
In the Foreword, Joe Jordan (General manager and
Bluebook content director) writes about feeding the world’s
population of 6 billion 700 million. Peter Golbitz is no
longer with the company he founded (see 2008 interview).
Address: 1369 State Hwy 102, P.O. Box 84, Bar Harbor,
Maine 04609. Phone: 207.288.4969.

9769. Plumlee, Rick. 2009. Business in brief: Ag secretary
calls for audit of soy program. Wichita Eagle (Kansas). Jan.
8.
• Summary: On 10 Dec. 2008 the American Soybean
Association (ASA), a nonprofit trade organization, filed a
complaint against the United Soybean Board (USB) and the
U.S. Soybean Export Council (SEC) alleging “improper and
wasteful expenditure of both checkoff and federal funds, nobid contracting violations, potential evasion of mandatory
salary and administrative spending caps by USB, and
improper conduct by the SEC.
Last Wednesday, the USDA recommended that the
national soybean checkoff program be audited. Secretary
of Agriculture Ed Schafer signed a memorandum
recommending that USDA’s Office of Inspector General
conduct the audit and investigate where appropriate.
USB administers the soybean checkoff program, which
was initiated by the federal government and which helps
promote production and marketing of soybeans. There are
checkoff programs for most U.S. ag commodities. The
program is funded by deducting a fixed percentage of each
producer’s income from soybeans at the first point of sale.
Soybean farmers have paid $1.3 billion into the program
during the 17 years of its existence–according to ASA.
ASA president Jimmy Dodson, a soybean producer from
Halls, Tennessee, said that “Investigating and then correcting
any problem areas is the right thing to do for U.S. soybean
farmers.”
Note: A problem of alleged overbilling by USB was
published by this same newspaper on 20 Sept. 1992.

9768. Sweets, Laura E.; Wrather, Allen; Wright, Simeon.
2008. Integrated pest management: soybean diseases.
University of Missouri Extension. IPM1002. 26 p. Series:
Integrated Pest Management.
• Summary: Contents: Seed and seedling diseases: Pythium
seed decay and damping-off. Phytophthora seedling blight,
Rhizoctonia seedling blight, Fusarium seedling blight,
Charcoal rot. Phomopsis seedling blight.
Foliage diseases: Septoria brown spot, Bacterial blight,
Bacterial pustule, Frogeye leaf spot, Downy mildew,
Powdery mildew, Soybean rust,
Virus diseases: Bean pod mottle, Soybean mosaic,

9770. Conlon, Michael. 2009. The history of U.S. soybean
exports to Japan. GAIN Report (Global Agriculture
Information Network) No. JA9502. 14 p. Jan. 20. [42 ref]
• Summary: An excellent, very readable historical summary.
Contents: Introduction: The amazing soybean. The Auckland.
Perry and the black ships. William Morse: USDA’s plant
explorer in Japan and the father of soybeans in America. U.S.
Market development efforts in Japan. Recent activities in
market development. End notes.
Page 7: “In the late 1940s, ASA began to look at
international markets because of the sharp increase in
domestic production and Japan offered terrific opportunities
for U.S. producers. Japan began importing small quantities
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of U.S. soybeans in 1946, when it bought 3,441 metric
tons. By 1955, that quantity had soared to 572,050 metric
tons, making Japan the largest overseas market for U.S.
soybeans. Nonetheless, there were issues such as high
foreign matter content and the lack of understanding on
the part of American growers about Japan’s soybean needs
(endnote 25). William Termohlen, the agricultural attaché
in Japan at the time, believing that there were tremendous
opportunities in Japan for U.S. soybeans requested that an
ASA representative be sent to Japan to study the market. In
late 1955, George Strayer, ASA’s first executive officer, with
funding from FAS, spent almost two months in Japan talking
to soybean product producers and government officials.
From his time in the country, Strayer became a major
proponent for U.S. soybeans in Japan. In a 1955 edition of
Soybean Digest, he announced to the American farmer that
“Soybeans are the life blood of Japan. They are an absolute
necessity, for they are the food of the people” (26).
“On February 7, 1956, ASA and FAS signed a
cooperator agreement, allocating $100,000 in P.L. 480
proceeds to cover activities in Japan and Germany for one
year (27). The first activities in Japan included funding a
survey on quality of soybeans exported from the United
States under the new grain grading standards for soybeans,
sending a Japanese team to the United States, and
establishing an office in Japan to carry out the program.
“Japanese manufacturers and associations were quick
to realize the benefit of increasing domestic soybean
consumption. In April, 1956, ASA entered into an agreement
with several Japanese industry organizations to create
the Japanese American Soybean Institute (JASI). JASI
was composed of the leading Japanese soybean user
organizations: soy oil/meal processors, producers of tofu,
miso, and soy sauce, and the oil and fat importers and
exporters. Expenses of the new office were borne jointly
by ASA and the Japanese industry. Before JASI, there had
been no such thing as a soy food association in Japan where
producers of the various soy foods met to discuss common
problems and areas of cooperation. Thus, JASI opened new
channels of communication among Japanese involved with
soybeans as well as among Americans and Japanese.”
Page 9: “In 1957, ASA and FAS sponsored Dr. A.K.
Smith of the USDA’s Agricultural Research Service (ARS)
to visit Japan to study soybean utilization. He found that only
a limited amount of U.S. soybeans were used to produce
soy foods (36). The following year, under a cooperative
agreement between FAS, ARS and ASA, two Japanese
scientists went to work with Dr. Smith at USDA’s Peoria
[Illinois] Labs for ten months to determine which U.S.
soybean varieties were good for tofu and miso. The scientists
identified two varieties, Hawkeye and Harosoy, and the
Japanese industries started using these varieties of soybeans
for food products (37). By the late 1950s, the image of soy
food changed to ‘wholesome and nutritious.’”

Page 10: “In 1965, ASA sponsored six technicians of
the Japanese Margarine Makers Association to visit the
Miami Margarine Company in Cincinnati, Ohio to study
how to make margarine using soy oil (40). Upon their return,
they made “Uni-Soya” margarine from soy oil, which was
cosponsored by ASA, JOPA, and the Margarine Association.
Uni-Soya margarine was distributed to consumers in
Tokyo and Osaka and became the first margarine in Japan
made from soy oil. Because of this project, soy oil use for
margarine production significantly increased.”
Page 11: “The 1973 U.S. soybean embargo,
unfortunately, caused some anxiety in the strong relationship
between the United States and Japan. Soybeans were in short
supply in the middle of 1973, and as an inflation-fighting
measure, on June 27, the U.S. Secretary of Commerce
imposed an export embargo on soybeans, cottonseed, and
various meal and oil products from these commodities.
Less than a week later, on July 2, the embargo was lifted.
The embargo actually did not affect the volume of soybean
exports to Japan as the country imported a record volume
from the United States in 1973. However, since Japan relied
on the United States for this food staple (in 1973 the United
States accounted for over 88 percent of Japan soybean
imports) the embargo sent shock waves through the Japanese
government and food sector.
“USDA took quick action to relieve Japan’s feeling of
vulnerability. In early 1974, Secretary of Agriculture Earl
Butz took a trip to Asia and Japan to assure the Japanese
that “we made a mistake” and that the United States would
never embargo food products again and that we were a
reliable supplier. Secretary Butz and the Japanese Minister
of Agriculture Abe met in Washington, DC on August
12, 1975. The Butz-Abe Understanding grew out of this
meeting, where the United States agreed to supply Japan
with certain minimum levels of grains and soybeans that
were discussed in the August 12th meeting. The annual
amounts were 3 million tons of wheat, 3 million tons of
soybeans and 8 million tons for feeding. In all three years
of the Understanding (1976-78) the minimum levels were
exceeded.
“Every year since 1985, ASA Japan has hosted a
Soybean Quality Conference to discuss customer concerns,
provide the latest information on the quality of the new U.S.
crop, and get the Japanese industry’s insights and estimates
of future needs. Around 200 participants, from crushers and
traders to food manufacturers and the media, attend each
year. The Conference in Japan has proved so successful that
ASA now holds them in South Korea, China and Taiwan.”
Figures show: (1) Bar chart of U.S. soybean exports to
Japan (1,000 metric tons). They grew from 3.4 in 1946, to
572 in 1955, to 1,021 in 1960, to 2,001 in 1968, to 3,126 in
1972 to a peak of 4,646 in 1983, falling to 3,325 in 2007.
Photos show: (1) A farmer on a treadmill in a canal
causing water to be lifted from the canal to irrigate a field
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of crops (Source: The Dorsett-Morse Expedition, at USDA
National Agricultural Library). (2) A horse pulling a plow in
a wet field as two farmers work with it. (3) George Strayer
and his wife en route to Japan in 1955. (4) ASA Kitchen on
wheels in Japan. (5) U.S. Soybean Seminar at the U.S. Trade
Center in Tokyo.
A table shows the names ASA Japan country directors
and the years each served. 1956-69 Shizuka Hayashi. 197273 Scott Sawyers. 1973-74 Howard Ackers. 1974-78 Lloyd
Reed. 1978-83 Gil Griffis. 1983-87 Gunnar Lynum. 198793 Lars Wiederman. 1994-98 Kent Nelson. 1998-01 James
Echle. 2001-02 Keiichi Ohara. 2002-08 Takehiko Nishio.
2008 Oct. 24-present LaVerne Brabant; he was named by the
U.S. Soybean Export Council. Address: Agricultural Trade
Officer, FAS, Japan.
9771. Jan. 20–Tom Vilsack (D), Iowa, becomes U.S.
Secretary of Agriculture under President Barack Obama
(2009-2017) (Important event). 2009.
• Summary: Source: Wikipedia, United States Secretaries of
Agriculture (March 2012).
9772. Hershey, Jim. 2009. Work with the WISHH (World
Initiative for Soy in Human Health) program. Part II
(Interview). SoyaScan Notes. Feb. 13. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: Continued: WISSH’s mission statement
wasn’t written until four years into the program. It took
the program a while to get on its feet. The mission was “to
create sustainable solutions to the protein needs of people
in developing countries through the introduction and use of
U.S. soy protein.”
We kind of backed into the SoyCow technology; there
wasn’t a VitaGoat in the early 2000s. Jim felt the need to be
doing something. He was told that one of the ways he would
be measured was on how active he was–at the beginning
anyway. Results are good, but they take a while. You’ve
gotta do something. The American spirit is to do something,
even if it doesn’t end up being exactly the right thing. You
learn by doing and you can correct as you go. After several
years of promoting the SoyCow machine technology, we
found out that it was a weak or flawed strategy for export
market development.
Another early program was to get soy flour, textured
soy flour, isolated soy protein, soy protein concentrates, all
approved by the USDA for use in U.S. government food aid.
Once approved, WISHH would work with private voluntary
organizations (PVOs or NGOs) to order them. What food aid
(Food for Peace) did, for example, for the Corn-Soy Blend
industry, we could do with 100% soy protein products. After
Jim succeeded in getting those products approved. Africare
was an early PVO partner that committed to purchase 14
SoyCows. Later, Africare ordered defatted soy flour for a
very successful mother-child nutrition program in Burkina

Faso. WISHH needed to find partners who were willing to
launch pilot projects. Soon WISHH was working in the area
of field sampling (to test food acceptance) with Catholic
Relief Services, CARE, the World Food Program, and
Counterpart.
During the first year, most of WISHH’s activities were
in Africa. That was where the PVOs seemed to want to do
most of the work, and where the nutritional needs were the
most critical.
One exciting project was Soy in Southern Africa
Alliance (SISA); it has a predecessor named SASFA (the
Southern Africa Soy Foods Association), founded in 1999,
with help from ASA as part of their market development
activities before WISHH started. Jim was in charge of Africa
at ASA at the time and he sent a person to South Africa so
look for opportunities for market development in this huge
potential market for soybean meal and isolated soy proteins.
ASA also sent Ken Bader down there as a private consultant
to report on soy market opportunities. SASFA limped along
for a number of years after its founding. In Aug. 2008, Jim
and seven women farmer leaders from the U.S. soybean
industry, attended the 10th anniversary celebration of
SASFA. Solait (which has an office in South Africa) has
made significant progress selling its soy ingredients. With
Peter Golbitz, Jim shopped around the idea of SISA; Jim
even attended his first Natural Products Expo East in the
fall of 2005 in Washington, DC. SISA would help people
develop technical expertise in using soy protein ingredients.
It hoped to do some market research and also perhaps
some nutritional research concerning soy and AIDS. At the
time, DuPont was pushing a philosophy (shaped at Cornell
Univ. [Ithaca, New York]) of marketing at the base of the
pyramid; finding customers near the bottom of the economic
scale–those who make $2-4 a day and are willing to spend
some of their precious money on new, low-cost, healthful
foods. Most of the world’s industry is beating each other up
over those with the top 10% of disposable income; but its
not new growth. But two-thirds of the world’s population
lives on $4 a day–and a lot of that is spent on food; that is
where the potential growth is. In general nutrition, “wasting”
(sometimes called “acute malnutrition”) is usually caused
by a shortage of calories, whereas “stunted growth” or
“stunting” is caused by malnutrition in early childhood
or during fetal development. But many people who have
adequate calorie intake (as on a largely tortilla diet), have a
protein shortage.
With money from USAID for 2 years, WISHH created
the SISA project to try to make a difference in southern
Africa. Initially they were met with suspicion–as by SASFA.
Peter Golbitz noticed that SASFA was where SANA
(Soyfoods Association of North America) was 15 years ago;
it was run by volunteers who knew that they wanted to grow
but didn’t know how. They needed help and a strategic plan.
WISHH went back to USAID, got more money and time,
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then added a 5th objective, which was to strengthen SASFA–
which liked the idea and was grateful.
Frank Daller donated a SoyCow to South Africa; its
original destination was CSIR (Center for Scientific and
Industrial Research), but they weren’t interested in new
equipment or in running small-scale training programs; they
had bigger fish to fry. Enter Henry Davies, a white South
African who used an extruder to make full-fat feed (mostly),
plus a little food and full-fat soy flour. A natural leader, he
first got involved with SASFA and became part of the new
guard that was taking SASFA in a new direction. He was
soon elected chairman of SASFA. WISHH was looking for
a home for the SoyCow and they knew Henry knew how
to process food and was entrepreneurial. Henry sold his
previous temporary building and factory site, which had
actually been a dairy, then expanded his business on another
site in the same town–with a permanent building.
WISHH is doing research on the potential contribution
of soy to people with HIV / AIDS. Their initial data is
being processed by Solait, who had contributed heavily
to this research both in product and money. WISHH hired
Cade Fields-Gardner, who is a consultant, a registered
dietician specializing in HIV, Director of Services for
The Cutting Edge, and the lead author of two books (HIV
Medication–Food Interactions, Jan. 1998, and Clinician’s
Guide to Nutrition in HIV and Aids). She is now working
with WISHH to develop, implement and monitor nutritional
projects for HIV-infected and affected people in selected
Southern African and Central American countries. In early
2007 she completed compilation of a 52-page “Compendium
of knowledge on HIV infection and nutrition-related issues.”
It is available on the “Nutrition Library” page of www.wishh.
org. This document refers to “wasting” or “protein wasting”
52 times. HIV infection generally causes a “progressive
wasting of protein tissues,” “a low-grade impairment
of protein synthesis,” and loss of weight. This must be
countered by increasing the protein content of the diet.
Hence, the importance of high quality, low cost soy protein
in the diet of those with HIV / AIDS. Address: Director,.
Phone: 734-764-2347.
9773. USDA Foreign Agricultural Service. 2009. Present
status of soybeans in Central America: Production, imports,
and crushing (to make soybean oil and meal). www.fas.usda.
gov.
• Summary: USDA’s Production, supply & distribution
(PS&D) database gives statistics on soybean production and
crushing worldwide in spreadsheet form. For the marketing
year 2007/08:
Production of soybeans (in 1,000 metric tons): Mexico
76, Guatemala 36, Nicaragua 2.
Imports of soybeans (in 1,000 metric tons): Mexico
3,650, Costa Rica 240, Guatemala 25, Panama 4.
Imports of soybean oil (in 1,000 metric tons): Mexico

230, Guatemala 93, Panama 28, Nicaragua 27, El Salvador
20.
Imports of soybean meal (in 1,000 metric tons): Mexico
1,475, Guatemala 295, El Salvador 171, Panama 155,
Honduras 135, Nicaragua 72, Costa Rica 40.
Crushing of soybeans (to make oil and meal) (in 1,000
metric tons): Mexico 3,700 (down from 4,610 in 2000/01),
Panama 4,000.
9774. Centraalbureau vor Schimmelcultures. 2009. CBS
Fungal Biodiversity Centre (Website printout–part). www.
cbs.knaw.nl Retrieved April 6.
• Summary: This culture collection organization is similar
to the National Center for Agricultural Research Utilization
(NCAUR) in Peoria, Illinois. Contents: Home (incl. current
news, biodiversity). About CBS. Research. Collections.
Databases (18). Publications. Service. Links.
When we searched the 1st database, the “Filamentous
fungi database,” it was very slow to load and to search.
It “contains data on more than 38,000 strains in the CBS
collection,” we got interesting results searching for: (1)
Tempeh–14 hits = records found. In each record, tempeh
appears in the field “Substrate.” The “Taxon name”
(scientific name) of Rhizopus oligosporus has been changed
to Rhizopus microsporus var. oligosporus (Saito) Schipper &
Stalpers. In some records the name of the collector and date
collected are given. Country and locality (where collected):
Indonesia.
Other organisms used to make tempeh are: Rhizopus
oryzae Went & Prinsen Geerligs. Rhizopus stolonifer var.
stolonifer. Cladosporium oxysporum Berkeley & M.A.
Curtis. Rhizopus azygosporus G.F. Yuan & S.C. Jong. One
culture typically costs “150 Euro (65.0 Euro for Academies,
Universities, Education).”
(2) Rhizopus oligosporus: 5 hits.
(3) Miso: 3 hits. One substrate was soy sauce and
another was koji starter culture. The fungi were: Aspergillus
oryzae var. oryzae. Aspergillus sojae Sakaguchi & K.
Yamada ex Murakami.
(4) Soy sauce: 13 hits. In addition to the two molds used
to make miso, there was also: Aspergillus oryzae var. effusus
(Tiraboschi) Y. Ohara.
(5) Chinese cheese: No hits.
(6) Fermented tofu: No hits.
(7) Sufu: 9 hits. The molds used are: Mucor racemosus f.
racemosus. Mucor indicus Lendner. Mucor hiemalis Wehmer.
Actinomucor elegans (Eidam) C.R. Benjamin & Hesseltine.
Mucor circinelloides f. circinelloides. Rhizopus microsporus
var. microsporus Tieghem.
(8) Douchi or doushi or doushih or dowsee or dowsi or
toushih or tou-shih or fermented black beans or preserved
black beans: No hits.
(9) Aspergillus: 1,213 hits.
(10) Soybeans: 1 hit. Substrate: Soybeans. Taxon name:
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Aspergillus wentii Wehmer. Country and locality: Indonesia,
Java.
(11) Soybean: 18 hits. Substrate is usually “soil from
soybean field.” Molds are Penicillium and Aspergillus
species.
(12) Koji: 36 hits. Molds: Aspergillus oryzae var. oryzae.
Aspergillus oryzae var. brunneus Murakami. Aspergillus
tamarii Kita. Rhizopus microsporus var. tuberosus R.Y.
Zheng & G.Q. Chen (koji from China). Address: Utrecht,
Netherlands. Phone: +31 (0)30 212-2600.
9775. Yan, Lin; Spitznagel, Edward L. 2009. Soy
consumption and prostate cancer risk in men: a revisit of a
meta-analysis. American J. of Clinical Nutrition 89(4):115563. April. [53 ref]
• Summary: The researchers found a 26% reduction in risk
of prostate cancer for men with the highest soy food intake,
compared to those with the lowest soy food intake. This
was increased to a 30% reduction when the reported intake
was of non fermented soy products (e.g. tofu, soymilk).
However, intake of fermented soy products (e.g., natto) were
not associated with reduced risk. The authors concluded
that consumption of soy foods is associated with a reduction
in prostate cancer risk in men. This protection may be
associated with the type and quantity of soy foods consumed.
Address: 1. Grand Forks Human Nutrition Research Center,
Agricultural Research Service, USDA, Grand Forks, North
Dakota; 2. Dep. of Mathematics, Washington Univ., St Louis,
Missouri.
9776. SoyaScan Notes. 2009. Soybean germplasm collections
on the IPGRI website (Overview). May 6. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: These four spreadsheet databases were sent
to Soyinfo Center by Dr. Randall Nelson, curator, USDA
Soybean Germplasm Collection, Urbana, Illinois. He
created the databases (which reside only on his computer)
using information found at the FAO website for germplasm
collections: http://www.bioversityinternational.org /
Information_Sources /Germplasm_Data bases /Germplasm_
Collection_Directory /index.asp. At the “Biodiversity
Directory of Germplasm Collections Query Form,” after
“Taxon” enter “Glycine max” then click “Search” at bottom
of page. Wait for several minutes for results to be displayed.
(1) The 40 largest global Glycine max [domesticated
soybean] germplasm collections–in descending order of no.
of accessions in collection. (1) Institute of Crop Germplasm
Resources (CAAS), China, 23,578 accessions. (2) Soybean
Germplasm Collection, USDA, USA, 18,046. (3) Asian
Vegetable Research and Development Centre (AVRDC),
Taiwan, 12,508. (4) Nanjing Agricultural University, China,
10,000. (5) Institute of Agroecology and Biotechnology,
Ukraine, 7,000. (6) N.I. Vavilov Research Institute of Plant
Industry, Russia, 6,126. (7) Centro Nacional de Pesquisa

de Recursos Geneticos e Biotec. (CENARGEN), Brazil,
4,693. (8) Soybean Research Institute Jilin Academy of
Agric. Sciences, China, 4,200. (9) All India Coordinated
Research Project on Soybean, Govind Bal. Pant Univ., India,
4,015. (10) Centro Nacional de Pesquisa de Soja (CNPSO),
EMBRAPA, Brazil, 4,000.
(11) Department of Genetic Resources I Nation. Inst.
of Agrobiol. Resour. Japan, 3,741. (12) Crop Experiment
Station Upland Crops Research Division, Korea, Republic
of, 3,678. (13) Australian Tropical Crops Genetic Research
Centre, Australia, 3,144. (14) Genebank, Inst. for Plant
Genetics and Crop Plant Research (IPK), Germany,
3,063. (15) Regional Station, National Bureau of Plant
Genetic Resources (NBPGR), India, 2,808. (16) Taiwan
Agricultural Research Institute (TARI), Taiwan, 2,699. (17)
National Research Centre for Soybean, India, 2,500. (18)
Crop Breeding Institute DR & SS, Zimbabwe, 2,236. (19)
Sukamandi Research Institute for Food Crops (SURIF),
Indonesia 2,194. All the 2,194 Glycine max (cultivated
soybean) accessions in this collection are from Australia,
China (including Taiwan), Japan, and USA. None are
apparently indigenous to Indonesia. Why? (20) Nanjing
Agricultural University, China, 2,168.
(21) Instituto Agronomico de Campinas (I.A.C.),
Brazil, 2,000. (22) National Plant Genetic Resources
Laboratory, IPB/UPLB, Philippines, 1,764. (23) CSIRO
Division of Tropical Crops and Pastures, Australia, 1,600.
(24) Genetic Resources Dep.–Research Inst. for Cereals
and Ind. Crops, Romania, 1,600. (25) G.I.E. Amelioration
Fourragere, France, 1,582. (26) Soyabean Research Institute,
Heilongjiang Academy of Agric. Sci., China, 1,558. (27)
Institute of Oil Crops Research CAAS, China, 1,529. (28)
Institute of Plant Breeding, College of Agriculture UPLB,
Philippines, 1,508. (29) Instituto Nacional de Investig.
Agricolas, Station de Iguala, Mexico, 1,500. (30) Station
de Genetique et Amelioration des Plantes, INRA C.R.
Montpellier, France, 1,404.
(31) Kariwano Laboratory, Tohoku Nat. Agricultural
Experiment Station, Japan, 1,400. (32) Int. Institute of
Tropical Agric. (IITA), Nigeria, 1,358. (33) Centro de
Investigacion La Selva, (CORPOICA), Colombia, 1,219.
(34) Institute of Crop Breeding and Cultivation, CAAS,
China, (1,200). (35) Institute for Field and Vegetable Crops,
Yugoslavia, 1,200. (36) Institute of Industrial Crops Jiangsu
Academy of Agric. Sciences, China, 1,199. (37) Corporacion
Colombiana de Investigacion Agropecuaria, CORPOICA,
Colombia, 1,170. (38) Genebank Cereal & Oil Crops Inst.
Hebei Academy of Agric. Sciences, China, 1,154. (39)
Instituto Nacional de Investigaciones Forestales, Agricolas
y Pecuarias (INIFAP), Mexico, 1,124. (40) Maharashtra
Association for the Cultivation of Science, India, 1,081.
(2) Germplasm collections (105) that have G. max, G.
soja, advanced cultivars, breeding and inbred lines, cultivars,
genetic stocks, introgressed forms, landrace or traditional
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cultivar, mutants, wild / weedy species, or unknown. Listed
alphabetically by country: Albania 1 collection. Argentina 3.
Australia 3. Bolivia 1. Brazil 5. Bulgaria 1. Canada 1. Chile
1. China 15. Colombia 2. Cuba 1. Czech Republic 1. Ecuador
1. France 6. Germany 1. Hungary 2. India 8. Indonesia 3.
Japan 5. Korea, Rep 1. Madagascar 1. Mexico 2. Nepal 2.
Nigeria 1. Papua New 1. Paraguay 1. Peru 1. Philippines 2.
Poland 1. Romania 2. Rwanda 1. Slovakia 1. South Africa
1. Spain 1. Sri Lanka 1. Sweden 1. Switzerland 1. Taiwan 3.
Thailand 4. Ukraine 4. Uruguay 1. Venezuela 1. Vietnam 4.
Yugoslavia 1. Zambia 1. Zimbabwe 1.
(3) The 23 largest global Glycine soja [wild annual
soybean] germplasm collections–in descending order of no.
of accessions in collection. (1) Institute of Crop Germplasm
Resources (CAAS), China, 6,172 accessions. (2) Soybean
Germplasm Collection, USDA, USA, 1,114. (3) Soybean
Research Institute Jilin Academy of Agric. Sciences, China,
600. (4) Soyabean Research Institute, Heilongjiang Academy
of Agric. Sc., China, 400. (5) Crop Experiment Station
Upland Crops Research Division, Korea, Republic of, 342.
(6) Asian Vegetable Research and Development Centre
(AVRDC), 339. (7) N.I. Vavilov Research Institute of Plant
Industry, Russia, 310. (8) Breeding Laboratory, Faculty
of Agriculture, Iwate University, Japan, 151. (9) CSIRO
Division of Tropical Crops and Pastures, Australia, 60. (10)
Taiwan Agricultural Research Institute (TARI) Taiwan, 46.
(11) Hunan Academy of Agriculture Sciences, China, 45.
(12) Tieling District Agricultural Research Institute, China,
29. (13) Department of Agronomy National Chung Hsing
University, Taiwan, 20. (14) Eastern Cereal & Oilseed
Research Centre, Saskatoon Research Centre, Saskatchewan,
Canada, 18. (15) Soyabean Breeding Laboratory, Tokachi
Agric. Exp. Station, Nemuro, Hokkaido, Japan, 15. (16)
Instituto Nacional de Investigaciones Forestales, Agricolas y
Pecuarias (INIFAP), Mexico, 9. (17) All India Coordinated
Res. Project on Soybean, Govind Bal. Plant Univ., India, 7.
(18) Maharashtra Association for the Cultivation of Science,
India, 6. (19) Sukamandi Research Institute for Food Crops
(SURIF), Indonesia, 4. (20) Research Institute for Food
Crops Biotechnology–RIFCB, Indonesia, 4. (21) Kariwano
Laboratory, Tohoku Nat. Agricultural Experiment Station,
Japan, 3. (22) Genebank, Inst. for Plant Genetics and Crop
Plant Research (IPK), Germany, 2. (23) S.K. University of
Agriculture and Technology, India, 1.
(4) Germplasm collections that have at least one wild
perennial relative of the soybean (Glycine species, such as
Glycine clandestina), in descending order of total number of
accessions: (1) CSIRO Division of Plant Industry, Australia,
2,102. (2) USDA Soybean Germplasm Collection, USA,
919. (3) Plant Genetic Resources Unit, Agricultural Research
Council, South Africa, 281. (4) CSIRO Division of Tropical
Crops and Pastures, Australia, 87. (5) Asian Vegetable
Research and Development Centre (AVDRC), Taiwan, 69.
(6) N.I. Vavilov Research Institute of Plant Industry, Russia,

31. (7) Breeding Laboratory, Faculty of Agriculture, Iwate
University, Japan, 23. (8) National Dept. of Agriculture,
Dir. of Plant and Quality Control, South Africa, 23. (9) Seed
Bank, Seed Conservation Sect. Royal Botanic Gardens, Kew,
UK, 1.
9777. Autry, Elizabeth; Hrapsky, Alan. 2009. Re: Soybean
production in Brazil by state, for states producing at least 2%
of the total. Letter (e-mail) to William Shurtleff at Soyinfo
Center, May 21–in reply to specific questions. 1 p.
• Summary: “CONAB, in the Ministry of Agriculture, has
all of this sort of information. Their monthly grains report
is found at http://www.conab.gov.br /conabweb/download
/safra/8graos_08.09.pdf. According to this report, the
following states account for at least 2% of Brazil’s soybean
production” (in descending order of production).
Mato Grosso 31.3%.
Parana 16.6%.
Rio Grande do Sul 13.6%.
Goias 11.8%.
Mato Grosso do Sul 7.3%.
Minais Gerais 4.6%.
Bahia 4.4%.
Sao Paulo 2.4%. Address: 1. Agricultural Attache, U.S.
Embassy, Brazil; 2. USDA Foreign Agricultural Service
(FAS). Phone: 55-61-3312-7121.
9778. Myers, Carrie. 2009. Biodiesel–Then and now. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 20(7):12-13. Spring.
• Summary: “Since 1992, the soybean checkoff has invested
over $60 million into biodiesel promotion, research and
development. Today, the United Soybean Board (USB) and
state soybean checkoff fund almost all major soy biodiesel
promotion and research, and efforts are focused on informing
fellow farmers and ranchers as well as the general population
of the benefits of soy biodiesel. Nearly half of all farmers use
a biodiesel blend, and, according to USB, if every farmer and
rancher used B2, a 2 percent blend of soy biodiesel, it would
use almost 48 million bushels of soybeans every year.
“Why biodiesel? Advanced biodiesel is better for an
engine than conventional diesel because it has a higher fuel
lubricity, decreasing wear-and-tear that often shortens an
engine’s life. Blends as low as B2 can increase fuel lubricity
by up to 66 percent. Also, soy biodiesel can be used year
round, even in cold weather conditions, without engine
modifications.
“Biodiesel is a renewable resource. While oil reserves
are being depleted, biodiesel will never run out as long
as there are soybeans growing on the millions of acres of
farmland in America. Using mostly biofuels will bring the
U.S. one step closer to energy independence. Biodiesel
is also the fastest growing fuel in the nation, with annual
production of 1.39 billion gallons a year.
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“In a time of ‘going green,’ biodiesel has a 78 percent
life cycle carbon dioxide reduction, according to the
U.S. Department of Agriculture, which is good for the
environment. Speaking of green, biodiesel supports the
economy. A 2008 study estimated that biodiesel brought over
$655 million to the gross domestic profit [sic] and 3,700 jobs
to Iowa.”
“Biodiesel and the Soybean Checkoff: In 1990, the
soybean checkoff in Missouri funded the first soybean
biodiesel research in the U.S. Over the last 18 years, soy
biodiesel has grown by leaps and bounds, from early
demonstrations in front of the Capitol to former President
Clinton signing an executive order calling for the expanded
use of biobased fuels to today’s availability of biodiesel
at many pumps across the nation. Most of the biodiesel
made in the United States is from untouched soybean oil
or cooking oil that was made from soybean oil. According
to the National Biodiesel Board (NBB), by 2004 over 25
million gallons of soybean oil were processed into advanced
biodiesel.
“The production of advanced soy biodiesel is an
opportunity for producers to create demand through on-farm
use, and demand is integral to increasing profit. An economic
analysis from NBB estimates biodiesel has raised the price of
soybeans by around 40 cents per bushel so far in 2OO9.
“Ed Ulch, NBB treasurer from Solon, Iowa, says
checkoff dollars used primarily for research and marketing
have been responsible for the commercialization of biodiesel.
“’The dollars, more recently, have been leveraged with
industry for engine testing, advanced diesel technology,
education, legal, establishing specs [specifications], quality
enforcement, as well as continued commercialization,’ Ulch
says. ‘From the farmer standpoint, those checkoff dollars
invested in biodiesel have provided the best return on
investment of any checkoff dollars.’
“According to NBB and a study conducted by AUS
Consultants, 4 percent renewable fuel use by 2016 across the
nation would increase soybean production from 51 million
bushels in 2002 to 318 million bushels by 2016. Soybean
prices would increase an average of 68 cents per bushel,
or 11.8 percent of the baseline. Steve Howell, president of
MARC-IV Consulting Inc., has served as technical director
for NBB and chairman of the ASTM Task Force on Biodiesel
Standards since 1994, says since its inception, biodiesel has
far surpassed its initial goals.
“’I think back to a presentation that was given to USB
back when biodiesel was in its infancy, in 1993-94, when
Gary Ellington and Kenlon Johannes from Missouri said
if biodiesel could amount to around 35 million gallons per
year, it could raise the price of soybeans some 5 to 9 cents
per bushel,’ Howell says. ‘If biodiesel could amount to 70
million gallons it could raise the price 9 to 18 cents per
bushel, which would more than pay for the investment the
checkoff would need to invest to get it there. Sales last year

were 700 million gallons, which is a tenfold increase over
the “stretch goal” of 7O million in 1993-94.’
“Future of soy biodiesel: While the return on investment
for soybean producers has been promising, more needs to
be done for the advanced biodiesel industry to stay ahead of
the game. There need to be incentives for biodiesel in order
to increase the demand, which will increase profit. Many
states are implementing mandates or tax incentives to keep
biodiesel competitive. Currently, seven states have mandates
in place to help drive the demand for biodiesel. A biodiesel
tax incentive is a federal excise tax that lowers the cost of
biodiesel for consumers.
“Bob Metz, a USB director from South Dakota and
chairman of NBB’s technical committee, says education on
biodiesel, along with availability, is important in order to
increase usage.
“’I believe broader distribution areas would help a lot,’
Metz says. ‘Most farmers will use it if they can get it. We
had a strong push for education on biodiesel before, and I
think if we did that again, we would get higher usage from
farmers and truckers.’
“Howell feels more people are looking for ways to be
environmentally conscious and biodiesel may be the answer.
“’After the last 10 years, I think most Americans
understand we need to reduce our dependence on fossil
fuels like gasoline and diesel fuel,’ Howell says. ‘Whether
your reason is global warming, U.S. job creation, reduced
dependence on foreign oil, local health issues or a myriad of
other reasons, if we–and our kids and grandchildren–are to
continue to enjoy the standard of living we have all become
accustomed to, we are going to have to start finding CO2reducing alternatives to fossil fuels.’”
Photos show: (1) A close-up view of the word
“Biodiesel” on the side of a tanker. (2) A B20 Biodiesel gas
pump. (3) A hand holding a gas nozzle filling a vehicle with
biodiesel.
9779. Bernard, Richard L. 2009. Re: Update on work with
Gardensoy varieties of edamame. Letter (e-mail) to William
Shurtleff at Soyinfo Center, July 7. 3 p.
• Summary: “Six Gardensoy varieties were released in May
2000 (Gardensoy 11, 21, 22, 31, 41, and 42) and the seven
more were released in May 2002 (Gardensoy 01, 02, 12,
23, 24, 32, and 43). These were open releases, available to
anyone with no restrictions. I have sent out free trial seed
packets each year since to any gardener wishing to plant
them. These were small packets with about 50 seeds each,
enough to plant a 8 to 10 foot trial row and were provided at
no charge.
“I filled requests from about 200 gardeners in 2008
(With an average of 5 varieties to each gardener, this totaled
about 1,000 packets.) I have already sent seeds to over 120
gardeners in 2009. A few years ago these varieties were sold
by one seed company (Rupp Seeds, Wauseon, Ohio) but they
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dropped them after one year because of low demand.
“The 13 varieties have a good range in maturity (over
30 days) from Maturity Group 0 to 4 (the first digit of the
variety number), and it is wise to plant several to spread out
harvest time. The main difference between these varieties
and the typical grain varieties grown in this country is
the larger seed size with only slightly lower yields. Their
advantage over Asian vegetable varieties is higher yield and
better seed quality in our environment. They are generally
more shatter-resistant, more lodging resistant, and more
disease and insect resistant than typical Japanese and Korean
vegetable varieties. They have Japanese or Korean vegetable
varieties in their ancestry from which they get their larger
seed size but also have American grain varieties in their
parentage from which they get their better adaptability to our
growing conditions.”
With this e-mail, Dr. Bernard sends three attachments
that he has written: (1) Garden-type vegetable soybean
varieties (4 pages), which includes two tables giving details
on each variety. (2) Growing, harvesting and cooking
Gardensoys (1 p.), containing practical information for those
receiving packets of the soybeans. (3) New garden-type
soybean varieties (2 p.), with general information and a table
giving details on the Gardensoy varieties and comparing
them with two grain-type soybeans and 4 other large-seeded
varieties.
Talk with Dr. Richard Bernard. 2009. July 4. Breeding
and distributing Gardensoy varieties has been one of his
main activities and hobby since his retirement from the
University of Illinois as a soybean breeder; he pays the
postage on the seeds (about $500 a year) out of his own
pocket–so it is a work of love. He also dances three nights
a week. From the year 2000 to 2007 he sent out about
500 packets a year of Gardensoy soybeans to roughly
100 gardeners who requested them. In 2008 he sent 1,000
packets; five packets to each of 200 gardeners, 50 soybeans
per packet. People learn about these free soybeans from
newspaper articles, a posting on the National Soybean
Research Laboratory (NSRL) website at the university, etc.
The university sent out a little news release article to the
news media on the Gardensoy soybeans Occasionally a
journalist will visit Dick at the farm and write a newspaper
story about his work and the availability of Gardensoy. His
concern recently has been too much publicity. About onethird of those who request free Gardensoy soybeans reply to
Dick’s request for comments. Almost all of these comments
are very favorable; people generally like edamame.
Each Gardensoy variety as a Japanese or Korean
vegetable-type in their ancestry. Gardensoy 41 is his favorite
one to eat; it tastes best, has the largest seed size and it peels
out of the pod better. He had never bred any large-seeded
soybeans before he started breeding Gardensoy. His plan
is to register each of the Gardensoy varieties that he sends
out, but he hasn’t done that yet. The Agronomy Society

has a new periodical titled Journal of Plant Registrations.
These varieties have improved agronomic characteristics
compared with earlier Asian vegetable-type soybeans. In the
1960s, Iowa State Univ. did a lot of breeding of vegetable
types, with C.R. Weber being the USDA soybean breeder
there. When people request Gardensoy varieties, Dr. Bernard
decides what varieties to send them based mainly on the
latitude at which they will be growing them. He sends five
varieties so as to spread out the harvest season over about 30
days. If all are planted at the same time in May, the earliest
one is about 30 days earlier than the latest one. He thinks
that most of the people who request Gardensoy varieties are
non-farmers but gardeners, so he sends a sheet of growing
instructions.
Dr. Bernard likes to take his Gardensoy soybeans (ready
to eat, in the pods) to parties and local ballroom dances
year-round. He has a sign that puts in front of the bowl of
edamame that says, “Don’t eat the shells.” Some people just
love to eat them; those that don’t, don’t say much. The one
group that won’t try them or doesn’t like them are soybean
farmers. They say, “I’ve eaten ‘em off the wagon [uncooked]
and I know what they taste like.” He says, “If you ate
corn off the wagon, what would that tell you about sweet
corn.” People in the Midwest already know that you don’t
eat soybeans. “When I tell city folks here that I work with
soybeans, I know what they’re gonna say next–I can almost
put it to music. ‘Oh, they sure make a lot of things out of
soybeans.’ Paint, plastic, automobiles. When I say something
about eating them, they get a bad taste in their mouth.
It’s too bad, because its an excellent vegetable and good
tasting. I enjoy them every day.” He cooks then freezes extra
edamame in the pods, then, during the rest of the year, thaws
them and eats them either as edamame (in the pods, about
half of the time) or shelled (as in salads). Dr. Bernard has had
trouble at the university getting his colleagues interested in
eating whole soybeans, where you just cook ‘em and eat ‘em.
They are more interested in extracted protein and processed
foods.
Dr. Bernard has grown increasingly fond of edamame
as a food; he sees it as a “food of the future.” Address: Prof.
of Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
9780. FAO (Food and Agriculture Organization of the United
Nations). 2009. Soybean production in Africa: Results of
search on FAO database. Rome, Italy: FAO. 11 p. Excel
spreadsheet sent as e-mail attachment by Andre Croppenstedt
of FAO 30 July 2009.
• Summary: An Excel spreadsheet gives soybean production
statistics in tonnes (metric tons) from 1961 to 2007 for the
following 23 African countries, plus total. Symbols: * =
Unofficial figure. F = FAO estimate. NR = Not reported by
country. A = May include official, semi-official, or estimated
data.
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(2) Benin: Started soybean production in 1985 with 93
tonnes. Peak production was in 2007 with 13,572 tonnes.
(3) Burkina Faso: Started soybean production in 1983
with 500F tonnes. Peaked in 2005 with 10,067 tonnes.
Production in 2007 was 5,850 tonnes.
(4) Burundi: Started soybean production in 1961 with
700F tonnes. Peaked in 2005 with 2,100 tonnes. Production
in 2007 was 300F tonnes.
(5) Cameroon: Started soybean production in 1978
with 15F tonnes. Peak production was in 2007 with 7,000F
tonnes.
(6) Congo (Democratic Republic of the Congo, DRC):
Started soybean production in 1961 with 1,180 tonnes. Peak
production was in 2007 with 16,170 tonnes.
(7) Cote d’Ivoire: Started soybean production in 1976
with 180F tonnes. Peaked in 1992 with 6,087 tonnes.
Production in 2007 was 705 tonnes.
(8) Egypt: Started soybean production in 1972 with
1,355 tonnes. Peaked in 1982 with 178,000 tonnes.
Production in 2007 was 54,500F tonnes.
(9) Ethiopia: Started soybean production in 1993 with
3,000F tonnes–Blank before that year. Production in 2007
was 5,844 tonnes.
(10) Ethiopia PDR: Started soybean production in 1961
with 5,000F tonnes. Peaked in 1989 with 24,680 tonnes.
Blank after 1992, when production was 21,000 tonnes.
(11) Gabon: Started soybean production in 1985 with
1,676 tonnes. Peaked in 1990 with 3,264 tonnes. Production
in 2007 was 2,200 tonnes.
(12) Kenya: Started soybean production in 1990 with
2,000F tonnes. Peak production was in 2007 with 2,10
tonnes.
(13) Liberia: Started soybean production in 1961 with
1,000F tonnes. Production in 2007 was 3,200 tonnes.
(14) Madagascar: Started soybean production in 1975
with 15 tonnes. Peaked in 1984 with 60 tonnes. Production in
2007 was 50 tonnes.
(15) Mali: Started soybean production in 1980 with 800
tonnes. Peak production was in 2007 with 5,188 tonnes.
(16) Morocco: Started soybean production in 1981 with
500 tonnes. Peaked in 1990 with 8,560 tonnes. Production in
2007 was 1,000 tonnes.
(17) Nigeria: Started soybean production in 1961 with
57,000F tonnes. Peaked in 2006 with 605,000 tonnes.
Production in 2007 was 604,000 tonnes.
(18) Rwanda: Started soybean production in 1961 with
230 tonnes. Peaked in 2006 with 27,128 tonnes. Production
in 2007 was 25,000 tonnes.
(19) Senegal: Started soybean production in 1983 with
217 tonnes. Peaked in 1983 with 217 tonnes. Production in
2007 was not reported (NR).
(20) South Africa: Started soybean production in 1961
with 2,631 tonnes. Peaked in 2006 with 424,000 tonnes.
Production in 2007 was 205,000 tonnes.

(21) Tanzania: Started soybean production in 1961 with
2,600 tonnes. Peaked in 1963 with 4,000 tonnes. Production
in 2007 was 1,900F tonnes.
(22) Uganda: Started soybean production in 1961 with
1,000* tonnes. Peak production was in 2007 with 176,00
tonnes.
(23) Zambia: Started soybean production in 1973 with
173 tonnes. Peaked in 1996 with 40,050 tonnes. Production
in 2007 was 12,000* tonnes.
(24) Zimbabwe: Started soybean production in 1961
with 472 tonnes. Peaked in 2001 with 175,180 tonnes.
Production in 2007 was 112,300 tonnes.
(26) Africa (total): Started soybean production in 1961
with 7,183A tonnes. Peaked in 2006 with 1,388,714 tonnes.
Production in 2007 was 1,253,879A tonnes.
Note 1: Africa’s largest soybean producers in 2007
were: Nigeria 604,000 tonnes. South Africa 205,000 tonnes.
Uganda 176,000 tonnes. Zimbabwe 112,300 tonnes. Egypt
52,500F tonnes.
Note 2. These statistics are quite similar to those
collected by USDA’s Foreign Agricultural Service–and
shown on the color map and pie chart at the front of this
book. We have no way of knowing which data set is more
accurate. Address: Rome, Italy.
9781. Krueger, Larry; Krueger, Joyce. 2009. Recollections
of work with the Soybean Council of America (Interview).
SoyaScan Notes. Aug. 31. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Larry recalls: Howard Roach, the first president
of Soybean Council of America (SCA), was primarily a
farmer. Roach Farms Inc. owned many farms in different
parts of Iowa. Howard’s main business was managing farms,
more than soybean processing.
Note: Roach Soybean Mills, Inc. started in 1947 with a
small solvent [trichloroethylene] plant in Plainfield, Iowa.
Joyce (Larry’s wife) recalls: SCA was established
in 1956 and she began to work there, in their Waterloo
headquarters (a rented downtown office), in 1961. Howard
was the “outside man” for SCA in that he did a great deal
of traveling worldwide and making contacts. The “inside
man” was Bob Fischer,” who was assistant to the president
and who worked at the SCA office in Waterloo, Iowa, which
was roughly 10 miles northeast of Hudson, Iowa, where the
American Soybean Association had its headquarters. Bob
was an extremely bright, talented, and hard-working man
whose full-time job was at SCA. This job was his first real
involvement with soybeans.
Joyce worked for SCA with Bob Fischer as his executive
secretary; she was age 20, married to Larry (just came home
from their honeymoon), both living in Waterloo, and it was
her first real job. She also worked for Howard Roach, but he
didn’t generate much work. Howard had a much more visible
presence in the SCA, but Bob was the real backbone of the
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operation, as far as Joyce was concerned. He was “a dynamo.
I was overly impressed and I still am. He was absolutely
brilliant.” Bob was married to a very bright wife (“a treasure,
who is just as smart as he is”) and they had three daughters–
who are also extremely bright. Bob worked very hard; he
was the first person Joyce ever met who would leave work
at 5:00, have dinner, then put in many more hours of work at
home. Bob would listen to Howard’s ideas and then put them
into action and programs. There were some really good and
influential people in USDA’s Foreign Agricultural Service
(FAS, in Washington, DC) who helped SCA a great deal.
There were constant phone calls back and forth between FAS
and the office in Waterloo.
In 1962 Joyce, Larry and their family moved to Hudson,
Iowa (where Larry worked for ASA), but Joyce continued to
work in nearby Waterloo.
On 1 Dec. 1964 SCA moved its headquarters from
Waterloo, Iowa, to Washington, DC. Neither Joyce nor
Bob Fischer made the move. Bob Fischer left the company
and in 1964 started his own consulting firm named SoyPro
International, Inc. in Cedar Falls, Iowa, which was about 10
miles west of Waterloo.
After 1964 Joyce and Larry had three kids. Later, Joyce
worked for Midwest Soya, a consortium headed by C.W.
“Wes” Randall that exported containers of soybeans to Japan
for food use. After that, in about 1966-67, she worked part
time for ASA in Hudson, Iowa. It was, she thought, a wellrun organization. Address: St. Louis, Missouri. Phone: 636532-4807 HM.
9782. Reisacher, Tatiana. 2009. Recollections of Dr. Artemy
Alexis Horvath, her father. Part II (Interview). SoyaScan
Notes. Dec. 21. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: Continued: Dr. Horvath was invited to come
to the United States by the Rockefeller Foundation. So the
family took a ship from China (leaving from either Shanghai
or Hong Kong) to Italy, and then traveled to Paris (where
they had relatives; they stayed there for one month) and then
on to Berlin, where Dr. Horvath’s elder brother, Dr. Clemens
Horvath lived.
After seeing that his wife and two daughters were
properly settled in Switzerland, Dr. Horvath (in 1928) first
traveled to the United States to Princeton, New Jersey
(by boat). Over the next few years he returned to Europe
twice to spend time with them, in Switzerland and a little
bit in Germany (in the little village of Bad Blankenburg in
Thueringer Wald in Thueringen, Germany, where they could
hike and relax). After about 2 years the family joined Dr.
Horvath in the United States.
Dr. Clemens Horvath, was a brilliant physicist; he spoke
8 languages. Clemens (whom Tatiana called “Uncle Clem”)
was a friend and colleague of Albert Einstein. In 1921 Dr.
Clemens von Horvath wrote a book about Albert Einstein’s

special theory of relativity; it was published in Berlin.
When Dr. A.A. Horvath was living and working in
Princeton, he came to know Albert Einstein, who invited Dr.
Horvath to his home to visit. After tea they once played a
duet on their violins. Tatiana recalls seeing Einstein as they
passed, walking on the street, and she once saw him in a
rowboat on Lake Carnegie.
Dr. Horvath worked first for the Rockefeller Institute
of Medicine in Princeton, New Jersey–from 1927 to 1931.
He resigned because it wasn’t the sort of work he liked
best. There may have also been another personal reason. He
had a sort of patroness named Laura Baker, who absolutely
adored him and wanted him to divorce his wife and marry
her; she lived in the grandest mansion in Princeton and she
invited Dr. Horvath, with his wife and children, to visit her.
Dr. Horvath always tried to protect his wife, but women
were always attracted to him–because he was handsome and
fascinating and charming. But he never turned on the charm
for any other women.
Tatiana recalls that Dr. Horvath, much later in life, was
very adamant about “retiring into something and not from
something.” “He said that the one regret of his life was
that he left the Rockefeller Institute. He did that as a much
too confidant young scientist, thinking that he would make
enough money from his scientific research so that he could
do the sort of research that he wanted to.
From 1931 to 1933 he worked for the U.S. Bureau of
Mines in Pittsburgh, Pennsylvania. He also resigned from
there because it wasn’t at all the sort of work he enjoyed.
From Dec. 1933 to Dec. 1939 Dr. Horvath was
employed at the University of Delaware’s Agricultural
Experiment Station, in Newark, Delaware–his last formal
job. When he was accepted for the job, he was living with
his family in Pittsburgh, Pennsylvania. His two daughters,
both teenagers, were in the best private school in Pittsburgh,
and had an established and very rewarding life, with their
friends and activities and all their stuff. It was decided
that Dr. Horvath would live in Newark five days a week
then commute home to Pittsburgh be with his family on
weekends. He enjoyed his work there, but retired at age 53.
He was very sociable and made lifelong friends there, as he
had done at the Rockefeller Inst., and they would often invite
him for tea or dinner. Both he and his wife truly enjoyed
their “reunion” each weekend.
Within two months after he retired from the University
of Delaware, he started Horvath Laboratories Inc. in
Chambersburg, Pennsylvania. He would commute to there
from his home in Pittsburgh. From 1940 until 1956 he
focused on his work with Horvath Labs and with the Soya
Corporation of America.
Through all of those years [starting in 1932] there was
the Soya Corporation of America, run by Dr. Armand Burke.
Dr. Burke very prominent in society, very intelligent and
well educated. They had their offices in Rockefeller Center
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in New York City. Dr. Burke had many connections with
other famous, wealthy people. He was very interested in
and involved with this soya company, and he often took Dr.
Horvath with him when he traveled.
Note: Tatiana never met Dr. Burke; the above
impressions of him are based on talks with her father.
Tatiana remembers that, starting in the 1940s, Dr.
Horvath would often go to the soy offices in New York City.
“They were a huge business and going strong.” That was the
only time he made good money from his soy flour patents;
the full-fat soy flour had a nutty flour. Irene Horvath (Dr.
Horvath’s eldest daughter) moved from Pittsburgh to New
York City at that time; she became close friends with Miriam
Morris Apicella (Dr. Burke’s secretary; not sure which is
her maiden name vs. her married name). The Soya Corp. of
America did very well during and shortly after World War
II when the U.S. government bought lots of their soya flour,
especially for relief feeding in Europe.
During World War II, Maria, Dr. Horvath’s wife, worked
for pay for several years teaching Russian to GIs; this was
the only time she worked for pay while in the USA.
In about 1946 or 1947 Dr. Horvath and his wife bought
their first home in the United States in Princeton, New
Jersey; previously they had always rented. They moved there
from Pittsburg, Pennsylvania. They used income from Soya
Corporation of America to purchase this home in Princeton.
They lived in this house for the next 6-7 years until they
moved to Santa Fe, New Mexico.
Unfortunately Dr. Burke died in 1956 several weeks
after he was hit by a taxi in an automobile accident. After Dr.
Burke died, another group of people took over. Dr. Horvath
worked with them, but they just never quite made it. By this
time Tatiana was married and living elsewhere.
About 15-20 years ago Tatiana went to New York to see
Prince Dmitri Scherbatov, whose recent ancestor was a very
prominent financial man in New York City and he had a lot
of stock in the Soya Corporation–as did Tatiana. This same
prince did extensive genealogical research on the Horvath
family–tracing it back to records in 1002. Continued.
Address: Santa Fe, New Mexico.
9783. SoyaScan Notes. 2009. Chronology of major soyrelated events and trends during 2009 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Jan. 7–The USDA calls for an audit of
the soybean checkoff program. The American Soybean
Association had filed a complaint on 10 Dec. 2008.
May–Monsanto files a lawsuit against DuPont for patent
infringement; DuPont countersues, accusing Monsanto of
being anti-competitive.
June 15–Vandemoortele N.V. (Belgium) and Dean
Foods (Texas) announce an agreement whereby Dean
Foods will acquire Vandemoortele’s Alpro Division. The
transaction’s price is approximately 325 million euros [$400

million]. It is expected to be completed in the third quarter
of 2009. With its Alpro® soya and Provamel® brands,
Alpro is the European leader in branded soy-based beverage
and food products and had net sales of approximately 260
million euros in 2008. Alpro has five manufacturing sites in
Belgium, the United Kingdom, France and the Netherlands,
and employs approximately 750 people.
June–SunOpta opens a soymilk / soybase plant in
Modesto, California, about 5 minutes drive from the plant
owned by the WholeSoy Co.
July 13–Monsanto acquires WestBred, LLC, a Montanabased company that specializes in wheat germplasm.
Worldwide, over the past 5 years, there is growing interest
among farmers and farm organizations in genetic engineering
of wheat.
Aug. 17–Monsanto and DuPont (via Pioneer Hi-Bred),
the world’s two biggest sellers of genetically engineered
seeds, turn up the volume in their latest skirmish. DuPont
accuses Monsanto of monopolistic practices. The two giants
are battling for control of the seed business.
9784. Soyatech, LLC. 2009. Soya & Oilseed Bluebook
2010: The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 356 p. Dec. Comprehensive index.
Advertiser index. Statistical conversions. 28 cm.
• Summary: This is the 4th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the cover are six color photos,
including a heavily loaded tanker moving through a blue sea,
and a farmer standing in a field of soybeans, bending over to
examine one of the plants.
Soyatech has moved to a new part of Maine during the
past year. This edition of the Bluebook contains 74 fewer
pages than it did last year. The oilseeds covered in this book
are (alphabetically): Canola, coconut, corn, cottonseed,
flaxseed, hempseed, jatropha, linseed, palm, peanut,
rapeseed, safflower, soya, sunflowerseed–the same as last
year.
On the inside front cover is a color ad from Natural
Products Inc. (Grinnell, Iowa), makers of innovative
ingredients for bakery, soymilk and tofu. On the first page is
a full page color ad from Louis Dreyfus Commodities; on the
next page a full page color ad from desmet ballestra–which
supplies healthy technologies for oils containing zero trans
fat. SunOpta has a full-page color ad on page 4.
On the rear cover is a full page color ad from ADM
titled “Trailblazing” showing a man on a mountain bike
riding through muddy water. The text: “ADM constantly
finds new paths for functional foods with NutriSoy soy
isolates.”
Chris Erickson is CEO. Keri Hayes is publisher and
events director. In the Foreword, Joe Jordan (General
manager and Bluebook content director) writes about the
now popular word “sustainability” and its various definitions.
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He asks many questions about sustainability. Address: P.O.
Box 1307, 19 Clark Point Rd., Suite 112, Southwest Harbor,
Maine 04679. Phone: 207.244.9544.
9785. Vallaeys, Charlote; Kastel, Mark; Fantle, Will;
Christianson, Lynn; Hannah, Margaret. 2009. Behind the
bean: The heroes and charlatans of the natural and organic
soy foods industry. The social, environmental, and health
impacts of soy. Cornucopia, Wisconsin: The Cornucopia
Institute. 54 p. Illust. Index. 28 cm. Available free of charge
at www.cornucopia.org/ soysurvey/ OrganicSoyReport/
behindthebean_color_final.pdf. [109 ref]
• Summary: Contents: Executive summary. Introduction.
Part I: The organic soy scorecard. Commitment to organics.
Commitment to transparency and openness. Commitment
to stakeholders, in addition to shareholders. Commitment to
avoiding genetically engineered organism contamination.
Commitment to supporting North American organic family
farmers. Company ratings in the organic soy scorecard.
Private labels.
Part II: Unmasking the “natural” soy industry. Isolating
nutrients: Soy protein. Hexane: The processing of “natural”
soy with a neurotoxic pollutant.
Conclusion. Appendix A: Scorecard ratings. Endnotes.
Pacific Foods [Oregon]: “On their packages, they
have a “Certified to the Source”™ seal, and their web site
explains that this program is “an ambitious endeavor to
want to trace the origin of every single ingredient we use
in our foods...” On the web page for its organic soymilk,
Pacific Natural Foods writes that “We are very picky about
our soybeans.” “Cornucopia’s research indicates that Pacific
Natural Foods purchased close to half a million kilograms of
organic soybeans from China in the past year. When asked
simply to name the organic certifier of the farms where their
Chinese organic soybeans are grown, Pacific Natural Foods
did not respond. When asked if Pacific Natural Foods would
share with us the name of the third-party certifier for their
‘Certified to the Source’ program, they were silent. This
raises the question of whether this program is in fact thirdparty certified, or simply a marketing gimmick” (p. 26-27).
Vitasoy, USA: “Our research indicates that they
purchase organic soybeans directly from American
organic farmers in the Midwest, but they also purchased
approximately 200,000 kilograms of organic soybeans and
100,000 kilograms of organic tofu from China” (p. 27).
“Another brand of soymilk that chose not to participate
in our scorecard project was the industry’s largest producer
of soymilk, in addition to other soy products, Silk.
WhiteWave, which markets Silk soymilk, is a subsidiary
of Dean Foods. Dean Foods is the largest processor and
distributor of dairy products in the United States, with $11
billion in sales in 2007.”
“Since Dean Foods acquired WhiteWave, its founder,
Steve Demos, has left the company [he was fired], along with

almost all of the pioneering management–those who believed
in ‘green’ values. According to Demos, the company is now
all about ‘green, with the dead presidents on it.’
“In January 2009, the familiar Silk soymilk cartons lost
the green ‘USDA Organic’ seal and now state ‘natural’ where
they once said ‘organic.’ The carton’s design is the same,
and many loyal Silk customers who associate the brand
with organics may not be aware that they are now buying a
nonorganic product. Silk’s organic soymilk is now in a newly
designed carton. Most Silk products are no longer certified
organic or ‘made with organic soybeans.’ It also appears that
Dean Foods / White Wave raised the price of their few new
organic soymilk offerings, a very small percentage of their
product line. They kept the same pricing for the majority
of their product line, even though they switched to cheaper
conventional soybeans and introduced their new organic
offerings at a higher price point–a radical departure from the
origins of the company. Before Dean Foods acquired White
Wave and Silk, they were considered one of the true pioneers
in the organic foods industry” (p. 27-28).
Hexane residues in food: “The FDA does not set a
maximum residue level in soy foods for hexane, and does
not require that food manufacturers test for hexane residues.
Very little research has been conducted concerning the
potential effects of consuming hexane residues in edible
oils and other processed foods that contain soy protein, such
as infant formula, energy bars, protein powders, and meat
analogs. Food processors that use hexane tend to assume
that nearly all hexane residues evaporate before reaching the
consumer, but this may not be the case.”
“Moreover, residue testing has tended to focus on the
oil, but the protein and fiber that are left after extraction have
also come in contact with hexane. To test for the possibility
of hexane residues in these other soy components and
products, The Cornucopia Institute sent a sample of hexaneextracted soy oil, soy meal, and soy grits to an independent
analytical laboratory (registered with the FDA and USDA).
While there was less than 10 ppm hexane residue in the oil,
both the soy meal and soy grits contained higher levels of
hexane residues. The soy meal contained 21 ppm hexane
and the grits contained 14 ppm. These tests raise important
questions regarding the presence of hexane residues in
everyday foods.”
“The Cornucopia Institute is petitioning the FDA to
examine the effects of hexane in foods. First, Cornucopia is
asking the FDA to test commonly consumed soy derivatives,
such as soy protein isolate, for hexane residues. Second, if
residues are indeed found to be common in foods, the FDA
should provide information to consumers regarding the
effects of these chemical residues on consumers, including
infants and children.
“We believe that this research is especially important
given the fact that most soy-based infant formulas contain
ingredients that have been hexane extracted. In fact, nearly
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every major ingredient in conventional soy-based infant
formula is hexane extracted. Infants consume much greater
quantities of food compared to their body weight than
adults, and formula-fed infants consume the same foods day
after day, for many months. If hexane residues are present
in conventional soy-based infant formula, their effects on
infants should be investigated” (p. 36). Address: 1. Farm
and Food Policy Analyst, principal author; 2. Senior Farm
and Food Policy Analyst; 3. Research Director; 4. Research
Assistant; 5. Board President, Scientific Editor. All: The
Cornucopia Institute, P.O. Box 126, Cornucopia, Wisconsin
54827.
9786. Biobased Solutions (United Soybean Board–Web).
2010. Additional biobased product designation offers
potential for soy: BioPreferred. 12(2):2. Jan. www.
soynewuses.com. BiobasedSolutions.
• Summary: “The U.S. Department of Agriculture’s (USDA)
BioPreferred program’s Round 5 finalization adds more
than 1,000 biobased products for preferred purchasing by all
federal government agencies, contractors and the military.
The Round 5 designation offers new opportunities for
biobased products, including soy. The United Soybean Board
(USB) and soybean checkoff work to promote soy-based
products for industrial uses.
“The final rule, published in the Federal Register in
October 2009, provides additional biobased products, in nine
product categories (called ‘Designated Items’), for increased
Federal procurement. Round 5 items include chain and cable
lubricants, corrosion preventives, food cleaners, forming
lubricants, gear lubricants, general purpose household
cleaners, industrial cleaners, multipurpose cleaners and partswash solutions.
“’USDA research indicates about 1,000 biobased
products on the market right now will fall within the new
designated categories,’ says Kate Lewis, deputy program
manager with the BioPreferred program.
“The Round 5 final rule will increase BioPreferred’s
total product offerings to more than 4,500 biobased products
in 42 designated items, or product categories. By law, the
federal government must give products in these categories
preferred purchasing preference as of October 27, 2010. The
Rule 5 designation holds particular opportunity for soy-based
products.
“’Based on past product analysis, I would estimate that
between one-third and one-quarter of the 1,000 products in
the Rule 5 designation would be soy-based products,’ says
Lewis.”
9787. Grant, David; Nelson, Rex T.; Cannon, Steven B.;
Shoemaker, Randy C. 2010. SoyBase, the USDA-ARS
soybean genetics and genomics database. Nucleic Acids
Research 38(Database issue):D843-D846. doi:10.1093/nar/
gkp798. http://nar.oxfordjournals.org/cgi/content/full/38/

suppl_1/D843 [6 ref]
• Summary: “Abstract: SoyBase, the USDA-ARS
[Agricultural Research Service] soybean genetic database,
is a comprehensive repository for professionally curated
genetics, genomics and related data resources for soybean.
SoyBase contains the most current genetic, physical and
genomic sequence maps integrated with qualitative and
quantitative traits. The quantitative trait loci (QTL) represent
more than 18 years of QTL mapping of more than 90 unique
traits. SoyBase also contains the well-annotated ‘Williams
82’ genomic sequence and associated data mining tools. The
genetic and sequence views of the soybean chromosomes
and the extensive data on traits and phenotypes are
extensively interlinked. This allows entry to the database
using almost any kind of available information, such as
genetic map symbols, soybean gene names or phenotypic
traits. SoyBase is the repository for controlled vocabularies
for soybean growth, development and trait terms, which are
also linked to the more general plant ontologies. SoyBase
can be accessed at http://soybase.org.”
“Soybean is a recent tetraploid, having undergone
polyploidy an estimated 10-14 million years ago.”
Note from David Grant. 2010. July 13. This was a
web publication. He does not subscribe to the print edition
of NAR. He does not know if this “Database Issue” was
published in print or not. No date of publication except
2010 appears on the print edition. “The email announcing
the availability of the Database Issue on the web was dated
Wed., 13 Jan. 2010. So I guess this would be considered the
publication date.”
CICGRU stands for Corn Insects and Crop Genetics
Research Unit (USDA, Ames, Iowa). Address: USDA-ARSCICGRU, Dep. of Agronomy, Iowa State Univ., Ames, Iowa
50011, USA.
9788. Peterson, Paul D.; Scholthof, Karen-Beth G. 2010. The
society that almost wasn’t: Issues of professional identity and
the creation of The American Phytopathological Society in
1908. Phytopathology 100(1):14-20. Jan. [34 ref]
• Summary: The society was founded in 1908. Contents:
Introduction. Plant pathology circa 1908. Pre APS
organization of plant pathologists. The creation of APS.
Acknowledgments.
“By 1908, plant pathologists in the U.S. had developed
new areas of study and were no longer limited by their
mycological training. American scientists had founded the
field of plant bacteriology and were beginning to investigate
viruses, nematodes and the diseases they cause. By 1908,
plant pathologists in the U.S. were able to accurately
diagnose and predictably control several diseases. Through
the research by scientists at USDA and the State Agricultural
Experiment Station fungicides had become a reliable weapon
in the plant pathologists’ arsenal against the uncertainties
in agricultural practice. Beverly T. Galloway, the scientist
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and administrator in charge of all plant pathology at the
USDA during this era claimed it ‘was during this period
that some of the most troublesome and destructive pests
of our fruit, vegetable and farm crops were mastered and
the spraying of farm crops became as much a part of good
husbandry as plowing, fertilizing, cultivating and similar
practices’ (Galloway 1928). During this period, in addition
to fungicides, U.S. pathologists were also making progress
in identifying and utilizing resistant plants against major
economic diseases, although genetics and plant breeding
were still in their infancy.
“As momentum gathered to form the APS, pathologists
in the U.S. worked in one of several unique American
institutions of agricultural education and research: Land
Grand colleges, State Agricultural Experiment Stations, or
the USDA. These institutions were created to support and
encourage the rapid development of American agriculture
through the practical application of agricultural science.
This was a perfect venue for a new applied science like
pathology with its recent, highly visible successes in
determining causes and controlling disease problems...
Even with all of these successes and unique institutional
support, plant pathology in the U.S. faced a major identity
problem at the turn of the century. Plant pathologists in the
U.S. had not managed to distance themselves professionally
from botanists. Plant pathologists wanted to be considered
specialists but their professional identities still linked them
with the generalists. Scientists are, after all, defined by
where they assemble as a group and where they publish
their research. These plant pathologists only met with
botanists in botanical organizations and, other than European
plant pathology journals, they could only publish in
botanical journals from the U.S. From this, American plant
pathologists faced two significant issues in 1908: (i) How
to establish a professional journal and, (ii) How to attract
graduate students to meet the job demand?” Address: 1. Dep.
of Entomology, Soils, and Plant Sciences, Pee Dee Research
& Education Center, 2200 Pocket Rd., Clemson Univ.,
Florence, South Carolina 29506-9706. Phone: (843) 6623256 x133.
9789. American Soybean Association. 2010. History of
the American Soybean Association, 1990-1997 (Website
printout–part). www.soygrowers.com/history/default.htm
Retrieved April 22.
• Summary: 1990: Years of ASA market promotion in
Eastern Europe and continuing efforts in the Soviet Union
gave US soybeans an advantage. With the collapse of
Communism, Romania turned to ASA for help in ordering
US soybeans. In Western Europe, ASA used checkoff funds
and TEA funds to implement a major consumer education
campaign. European purchases of US soybeans increased 22
percent. A GATT Dispute Settlement Panel ruled in favor of
US soybean farmers stating that European oilseed subsidies

are unfair competition and illegal under GATT rules. ASA
initiated the complaint in 1987. ASA reached an all-time high
of 34,000 members.
“1991: The national soybean checkoff started. The
ASA Board authorized, and state checkoff boards funded,
expanded promotion in the Soviet Union including the
opening of an office in Moscow. As authorized in the 1990
Farm Bill, the $5.02 non-recourse soybean marketing loan
began.
“1992: Activities were funded by the national soybean
checkoff through the United Soybean Board (USB), and
flourished under the direction of ASA farmer-leaders and
staff. ASA created a strategic plan to tackle changes brought
about by the checkoff. ASA opened a new office in Cyprus.
Market Promotion Program (MPP) funds (formerly TEA)
were invested to increase demand for US soybeans and
products in Spain, Portugal, Greece, Germany, Venezuela
and Mexico.
“1993: ASA contracted with Gordley Associates
to provide Washington [DC] representation. ASA was
successful in securing elimination of the two percent loan
origination fee as a part of the FY 1994 budget reconciliation
process.
“ASA worked with the United Soybean Board to
structure and carry out national soybean checkoff-supported
programs in the US and around the world. ASA became
heavily involved with SoyDiesel on the legislative, research
and development levels.
“ASA continued as the primary contractor with the
United Soybean Board and a major cooperator with FAS
[USDA’s Foreign Agricultural Service] on international
programs. The ASA Board of Directors voted to offer health
insurance to members in participating states. ASA unveiled a
new logo at Soybean EXPO ‘93 in Denver [Colorado].
“ASA expressed concern and disappointment over
the resolution of the oilseed subsidy dispute with the
European Community (301 case). The resulting Blair House
Agreement limited the maximum area on which payments
will be made to stimulate surplus oilseed production in the
EC. ASA subsequently helped develop and rally support
for a ‘zero-to-zero’ proposal to eliminate global tariffs and
government export incentives for oilseeds and products.
“1994: ASA was instrumental in forming the American
Oilseed Coalition (AOC). ASA withheld endorsement of the
Uruguay Round agreement of the General Agreement on
Tariffs and Trade, because the agreement, failed to correct
conditions that have proven detrimental to interests of US
soybean growers and allows continuation of unfair practices
of other countries in oilseed trade. ASA commended the
Administration for identifying elimination of trade distorting
practice in the oilseeds sector as a priority in future
multilateral and bilateral trade negotiations.
“The referendum to continue the national checkoff was
held in February and passed–with 54% of the farmers who

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3367
cast their ballots voting in favor of continuation.
“Congress approved the Vegetable Ink Printing Act
that requires the federal government to use vegetable-based
inks in its printing operations where technically feasible and
cost-competitive with petroleum-based inks. This comes on
the heels of the USDA announcement last year that required
all printing ordered by USDA to employ ink derived from
agricultural products.
“1995: ASA and USB leaders went to Europe to ensure
compliance with the Blair House Agreement. ASA and the
National Oilseed Processors Association continued to work
closely with the US Trade Ambassador throughout the year.
ASA and USB leaders went to China to meet with senior
government and trade officials to provide encouragement to
import US soybeans and soybean meal.
“+ASA leaders conveyed their support for inclusion
of biodiesel in the Energy Policy Act of 1992. ASA
leaders urged lawmakers to enact Farm Bill legislation
designed to make soybeans more competitive and soybean
producers more profitable. ASA also led successful efforts
to restore funding for the Foreign Market Development
(FMD) cooperator program, and to enact legislation that
differentiated agricultural oils from petroleum oils.
“+Reversing several years of declining membership,
the ASA recruitment campaign delivered a net membership
increase of four percent. In December, the ASA Board
adopted a new committee structure to more closely align
itself with the structure of USB’s committees.
“+ The Stephen M. Yoder Foundation ‘Leadership for
LIFE’ program was established to promote farm safety. ASA
celebrated its 75th Anniversary at the Soybean EXPO in
Saint Louis.
“+ASA, USB and many other soybean industry
stakeholders participated in the development and distribution
of the Soybean Industry Vision. ASA was instrumental in
launching the American Soybean Industry Council. 1996:
ASA maintained a consistent and reasoned position on its
policy objectives for the Farm Bill that included full twoway planting flexibility, an equitable soybean loan rate and
an adequate safety net. ASA also continued its efforts to
reform the estate tax code and obtain conservation provisions
that reflect a common sense balance of producer interests and
protection of natural resources and wildlife.
“+ ASA prevented an amendment to require a producer
referendum on the soybean checkoff program in 1999 from
being included in the Farm Bill.
“+ ASA joined the National Biodiesel Board and
other interested organizations in filing a petition with the
Department of Energy (DOE) requesting approval of B20 as
an alternative fuel.
“+ At year-end ASA membership count was 29,799–an
increase of more than 5% over 1995.
“+ The first-ever Commodity Classic was hosted by
ASA and the National Corn Growers Association in Phoenix,

Arizona. Nearly $20,000 was raised to benefit The Stephen
M. Yoder Foundation’s Leadership for LIFE program.
“+ ASA and the U.S. Feed Grains Council jointly
contracted for representation in Vietnam. ASA also opened
its Asia Subcontinent Office in New Delhi, India.
“+ The American Soybean Industry Council (ASIC),
issued statements on the global acceptance of biotechnology
and on the protection of intellectual properties.
+ ASA issued Grower Advisories pertaining to import
clearances for soybeans grown from genetically modified
seedstock in major export markets.
“1997: ASA was successful in gaining expansion of the
Crop Revenue Coverage (CRC) program into 12 additional
states for the 1998 crop year, which doubled the number of
states eligible for CRC. ASA worked behind the scenes on
enactment of tax legislation that included elimination of the
alternative minimum tax; incoming averaging provisions;
a reduction in the capital gains tax rates; new estate tax
exclusions; and an increase in the percentage of health
insurance costs deductible by self-employed persons.
“+ ASA and the National Biodiesel Board (NBB)
obtained Department of Energy agreement to consider B-20
(a blend of 20 percent biodiesel made from vegetable oil and
80 percent petroleum diesel) as an approved alternative fuel.
“+ ASA implemented an aggressive international
marketing program for US soybean producers. ASA wisely
leveraged the almost $16 million in soybean checkoff funds
to obtain another $9.4 million from USDA. ASA increased
the size of its membership for the third year in a row. The
final total was 31,525, an increase of 5.6 percent from the
previous year. The ASA Today membership newsletter was
redesigned into a full-color format.
“+ ASA ended FY 97 with a financial gain from
operations that exceeded the forecast. This was a reversal of
the losses experienced by the Association in recent years, and
was the result of a coordinated effort by ASA leaders, ASA
staff, state affiliates, and other stakeholders.” Address: 12125
Woodcrest Executive Drive, Suite 100, St. Louis, Missouri.
9790. American Soybean Association. 2010. History of
the American Soybean Association, 1998-1999 (Website
printout–part). www.soygrowers.com/history/default.htm
Retrieved April 22.
• Summary: “1998: ASA opened a new chapter for soybean
producers this year when Congress enacted legislation that
allows vehicle fleets regulated under the Energy Policy Act
of 1992 to earn credits toward meeting EPACT requirements
by operating on B-20. This legislation is significant because
it provides credits for the use of biodiesel fuel that can be
made from soybean oil, and it provides biodiesel blends that
offer consumers the economics necessary to make B-20 the
“low cost leader” in the EPACT market. Biodiesel has been
one of ASA’s top priorities for several years.
“+ ASA issued Grower Advisories pertaining to import
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clearances for soybeans grown from genetically modified
seedstock in major export markets.
“+ A $6 billion ag assistance package was enacted
that included $2.575 billion in total funding to address
crop disaster losses, and another $3.15 billion in market
loss payments to producers eligible for Freedom to Farm
contracts. Also, ASA successfully urged Congress to approve
income averaging, increased deductibility of health insurance
for farmers, and a 5-year carryback for operating losses. The
approved tax cuts are estimated to save producers more than
$1 billion over the next five years.
“+ ASA worked diligently to ensure that Ag
appropriators approved funding for the Foreign Market
Development Cooperator Program at the current operating
level of $32 million and $90 million for the Market Access
Program. ASA utilizes funding from the FMD and MAP,
along with producer checkoff dollars, to promote U.S.
soybean exports in more than 80 counties.
“+ Funding was secured for the International Monetary
Fund at $17.9 billion. IMF funding is vital to ensuring
stability in U.S. Soybean export markets in both the short
and long-term. ASA also succeeded in convincing USDA
to include half a million tons of soy in a Russian Food
Aid Program and another $61 million of soybeans and soy
products in other P.L. 480 Title 1 programs.
“+ Early this year, ASA participated in the White House
Rose Garden ceremony, during which President Bill Clinton
signed into law the Agricultural Research, Extension, and
Education Reform Act. This legislation was one of ASA’s
top priorities because it approved funding for increased
agricultural research funds, as well as crop insurance.
Agricultural research is slated to receive $600 million over
five years, and it authorized $485 million over five years to
pay insurance agents and companies for expenses to write
crop insurance policies.
“+ On Nov. 10, the Food and Drug Administration gave
initial approval to allow health claim labels on products
containing soybean protein based on data contained in a
petition presented by Protein Technologies International,
Inc., and a follow-up petition filed by ASA in October.
Approval by FDA of evidence that including soy protein
in a healthy diet reduces serum cholesterol and may reduce
the chance of heart disease will have consumers around the
world seeking foods labeled to contain soy protein. A final
rule was expected in 1999.
“+ In November, ASA formally opened its 14th
international marketing office in Istanbul, Turkey, to increase
demand for U.S. soybeans and products in the Middle East.
“+ ASA took the lead in working with biotechnology
and seed companies to ensure that U.S. growers didn’t
lose $9 billion of U.S. Soybean export markets due to the
presence of unapproved biotechnology-derived soybean
varieties.
“+ To help maintain U.S. soy exports despite Asia’s

economic crisis, ASA worked to obtain and increase credit
guarantees from USDA for the purchase of soybeans and soy
products. In part due to ASA’s aggressive initiative, USDA
approved additional GSM-102 export credit guarantees for
Asia including increases from $250 million to $400 million
for Indonesia, $100 million to $300 million for Thailand,
and zero to $100 million for Malaysia. In addition, Korea
received an estimated $1.1 billion, an increase from $154
million from the previous year.
“+ The Loan Deficiency Payment (LDP) rate was
increased by 34 cents as result of ASA’s policy efforts during
the 1996 Farm Bill process. LDPs were based on a $5.26 per
bushel loan rate.
“+ ASA increased its membership for the fourth
consecutive year, ending the year at 31,737 members.
Even more was added to the value of an ASA membership
with the launch of the first issue of the Washington Insider
Report [ashington, DC]. This new publication, distributed
quarterly to all ASA members, focuses on key policy issues
facing soybean farmers. To help ensure continuation of the
national soybean checkoff, ASA created a special Vote YES
committee to develop funding and prepare for the possibility
of a producer referendum.
“+ There was a record attendance of producers and
exhibitors at Commodity Classic in Long Beach [California],
making the third annual event a huge success. Show
attendance reached 3,676 and more than 500 trade show
booths were sold. More than $23,000 was raised for safety
education through the 1998 Stephen M. Yoder Foundation
Auction and from associated raffles.”
“1999: The American Soybean Association applauded
approval by the U.S. Food and Drug Administration (FDA)
of a new soy health claim based on a petition filed by ASA
in 1998. FDA published its final rule on October 25, that soy
protein included in a diet low in saturated fat and cholesterol
may reduce the risk of coronary heart disease by lowering
blood cholesterol levels. As a result, food labels may now
contain messages, such as “25 grams of soy protein a day, as
part of a diet low in saturated fat and cholesterol, may reduce
the risk of heart disease.” Research funded by the soybean
checkoff shows that the use of soybeans in food products
will increase at a rate of 10% a year for the next five years,
up from about 37 million bushels to more than 60 million
bushels.
“+ Biodiesel implementation moved a big step forward
with the release of the Department of Energy’s interim
final rule to allow public vehicle fleets to earn EPACT
credits. ASA also was pleased with USDA’s August 13,
announcement that the agency planned to purchase an
unprecedented level of 20,000 gallons of biodiesel during the
year, and with pro-biodiesel legislation that was introduced
in the Senate on November 17. That legislation, entitled
the “Biofuels Air Quality Act” would allow biodiesel to
compete for funds in the Congestion Mitigation Air Quality
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Improvement (CMAQ) program. Similar legislation was
introduced in the House on August 6. The Senate and
House bills expand the CMAQ program’s authority to allow
funding of alternative fuel projects that include purchases of
biodiesel, which is a proven cleaner-burning fuel made from
natural, renewable sources, such as soybean oil. ASA also
asked that the government introduce biodiesel-blended fuels
in at least 50% of the government’s diesel-powered vehicles
by 2002.
“+ While drought and flood conditions in several areas
of the country prevented another record-breaking U.S.
soybean harvest, producers continued to face the lowest
prices paid for their soybeans since the early 1970s. Three
ideal growing seasons, one right after the other, in the
majority of soybean production areas in both the United
States and in South America, caused soybean stocks to grow,
while at the same time, export growth stalled as a result of
depressed economies in key Asian markets. These factors
were primarily responsible for drifting soybean prices paid
to farmer down from an average per bushel price of $7.35 in
1996, to $4.35 in 1999.
“+ Fortunately, ASA’s soybean safety net policy
work during the 1996 Farm Bill process helped see many
producers through a tough year. ASA’s success in raising the
soybean loan rate $.34 would provide growers with nearly $1
billion of additional farm revenue from the loan deficiency
payment program.
“+ Even with ASA’s earlier policy efforts and successes,
it was clear that stronger and more comprehensive efforts
would be needed to improve the outlook for soybean
producers. In February, ASA farmer leaders made public
a comprehensive list of farm income and market demand
policy initiatives for the Administration and Congress to act
upon. ASA’s proposal included economic loss assistance,
farm income protection, food assistance and export
initiatives, biodiesel, and trade policy initiatives. Also
included were key domestic policy initiatives concerning
the Food Quality Protection Act implementation, the
environment and conservation, research, transportation and
tax initiatives. ASA also outlined major issues for changes in
Federal crop insurance programs.
“+ ASA urged Congress to provide economic loss
payments to producers, similar to payments provided to
farmers in 1998, and also advanced with congressional
leaders inclusion of soybean-specific payments and
provisions in any farm aid package. Subsequently, Congress
did approve an $8.7 billion emergency farm spending plan
that also included an authorization of $475 million in direct
payments to oilseed producers to help partially offset low
prices. It was estimated that this oilseed payment would
provide producers with 15 additional cents per bushel of
soybeans.
“+ In April, ASA and the National Oilseed Processors
Association (NOPA) provided Secretary of Agriculture

Dan Glickman with a comprehensive list of recipient
countries, quantities, and products for a proposed $1 billion
concessional sale and donation program for soybeans,
soybean meal, soybean oil, and soy protein products.
Secretary Glickman requested this list during a March 16
meeting with ASA leaders in Washington when ASA urged
him to utilize Commodity Credit Corporation (CCC) funds
for a purchase and donation program that could help alleviate
a disastrous decline in prices and soybean producer income.
“+ ASA also initiated, for the first time, discussions with
a group of international food aid groups who were interested
in programming soy into their USDA requests. These
private voluntary organizations (PVOs) provided concrete
proposals to USDA for the implementation of food aid. This
combination of ASA’s “pushing” and the PVOs “pulling”
helped convince USDA of the merits of assisting people
in the most needy countries in the world while bolstering
demand and improving prices paid to farmers.
“+ To urge further action on ASA’s request for a $1
billion soy donation, 72 House members cosigned a letter
to Secretary of Agriculture Dan Glickman in November,
calling for USDA to move quickly to mitigate the downward
pressure on soybean prices during harvest. ASA also met
with several Senators and Representatives to urge them to
place calls to the White House, Agriculture Department, and
Office of Management and Budget to “dislodge” this and
other food aid programs which have been held up pending
reviews.
“+ At year’s end, ASA was still waiting for a major food
aid announcement, which was being delayed by bureaucratic
red tape. Meanwhile, some significant amounts of soy were
already being included in major food aid programs, such as
the purchase by Russia of an additional 117,000 metric tons
of soymeal under the P.L. 480, Title I program for shipment
December 17, 1999 to January 7, 2000.
“+ On November 15, U.S. and Chinese negotiators
completed bilateral talks on China’s accession to the World
Trade Organization (WTO). The agreement that U.S.
trade negotiators reached with China included significant
opportunities to expand market access that ASA has worked
toward for years. According to U.S. government sources,
the ongoing WTO accession negotiations include assurances
that will formalize access to the Chinese market–the largest
growth market for soy in the 21st century–and includes
commitments to expand access over the next few years.
“+ Based on the announced WTO Accession Terms
for Agriculture, there will be no tariff rate quota (TRQ) for
soybeans, and the duty is bound at the current applied level
of 3%. The agreement stated that soybean oil will be subject
to a 9% duty and the TRQ quantity will be based on average
1995-97 calendar year imports calculated on the basis of data
from Oil World. Soybean oil also will be designated a “mostfavored-oil”–meaning that any permanent or temporary duty
reduction provided to other oils also will be extended to
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soy oil. ASA also began an extension policy effort in 1999
to promote approval of Permanent Normal Trade Relations
(PNTR) with China, which the U.S. Congress was scheduled
to debate in 2000.
“+ ASA counted among its accomplishments the lifting
of sanctions on the sale of U.S. food to Iran, Sudan and
Libya. ASA continued to work to expand sanctions relief
to Iraq, North Korea, and Cuba to help improve soybean
producer profitability.
“+ Confusion about the marketability of biotech-derived
crops was at the forefront of many producers’ thoughts.
During these challenging times, ASA called upon all of its
resources to actively communicate with growers, customers
and other stakeholders about the safety of biotech soybeans
to minimize the negative effects of activities and efforts to
undermine public confidence in agricultural biotechnology.
“+ In November and December, ASA implemented
a series of “Planting Decision 2000” Town Hall meetings
around the country to help producers make well-informed
planting decisions for 2000. ASA also produced “Planting
Decision Guide” that provided producers accurate
information on the factors affecting the demand for both
biotech and non-biotech soybeans. ASA distributed the
Planting Decision Guide to more than a quarter million
soybean producers.” Address: 12125 Woodcrest Executive
Drive, Suite 100, St. Louis, Missouri.
9791. Campbell, John. 2010. Political pod: [Does land for
biofuels compete with land for crops?]. AGP News No. 2. p.
6.
• Summary: “Most people would probably be shocked to
learn that the area devoted to crops declined by 93 million
acres since 1982. This massive reduction in cropped acres
(22 percent) is due partially to around 36 million acres of
paid set asides in the form of the Conservation Reserve
Program (CRP).
“The other big change is urban and rural development.
About 40 million more acres were lost to houses, roads,
commercial building and shopping malls. Of this 40 million
acres, USDA says 14 million acres were ‘prime’ farmlands.
“What does this all mean? It means that while the United
States was ramping up biofuels production–use of land for
crops was actually falling–not increasing.”
9792. Shike, Jennifer. 2010. Bernard breeding better
edamame at 83 (News release). College of Agricultural,
Consumer, and Environmental Sciences (ACES), Univ. of
Illinois at Urbana-Champaign. 2 p. June 16.
• Summary: “At the age of 83, when many people have
long since retired, University of Illinois researcher Richard
Bernard unveiled his 14th variety of Gardensoy edamame.
“Bernard has been breeding soybeans and edamame, or
vegetable soybeans, since 1954. And he has no intentions of
stopping now.

“In fact, after the release of Gardensoy 51, he is looking
ahead to his next projects: developing varieties that have
higher protein content, higher concentration of omega-3 fatty
acid, and creating varieties that do not have the genes that
cause allergic reactions.
“Bernard’s fascination with edamame began in the
1930s and 1940s when edible soybeans were a popular
vegetable being pushed in the United States for their nutritive
value.
“’As a boy, I was curious and tried them,’ Bernard said.
‘I’ve been enjoying them ever since. The first varieties I
tried were Etum and Tastee, and they are still among my
favorites.’
“A city kid from Detroit, Bernard grew up working in
an auto factory before joining the army. After the war, he
was hitchhiking through southwestern Illinois when a farmer
stopped and picked him up.
“’The farmer mentioned soybeans, and I had to ask what
they were,’ Bernard said. ‘He hit the brakes and made me go
out in the field and take a look. That was my first experience
with soybeans. Little did that farmer know what he was
starting when he stopped the truck and took me out into that
field.’
“Bernard went on to obtain his bachelor’s and master’s
degrees from The Ohio State University, and his Ph.D. from
North Carolina State University where he studied peanuts. At
NC State, he worked next door to Herbert Johnson who was
leading USDA soybean breeding efforts nationwide at the
time.
“Johnson later hired Bernard as a USDA research
agronomist at the U of I, where he coordinated northern
regional testing for soybean varieties and became the curator
of the U.S. Germplasm Collection.
“’I developed varieties of soybeans for Illinois farmers,’
Bernard said. ‘The majority of Midwest acres planted in the
1960s and 1970s were my varieties.’
“One accomplishment in particular stood out in
Bernard’s mind. ‘Back then, a cultivar named ‘Harosoy’ was
widely grown,’ he said. ‘It was probably the most susceptible
to Phytophthora root rot–a devastating disease that had
recently hit the area.’
“Bernard backcrossed in a gene for resistance to the
disease, resulting in Harosoy 63. This variety saved farmers
a lot of money.
“In the 1980s, he began breeding edamame as a hobby
with a goal to develop ‘especially good eating’ large-seeded
edamame with higher protein content. He also wanted to
develop edamame that would grow well in Illinois.
“’Large-seeded edamame have a better mouth feel for
eating,’ Bernard explained. ‘Those varieties mainly come
from Japan and Korea, but they tend to be prone to shattering
and susceptible to diseases. I wanted to create edamame
varieties with improvement in those areas.’
“Bernard released the first six edamame varieties in
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2000, followed by seven more in 2002. He named them
Gardensoy with numbers following to reflect the soybean
maturity group and release order. His latest release, classified
in soybean maturity group V, adds a later-maturing variety
to the mix and will be the last one to harvest before the frost
hits.
“’For years, I mailed out free seed packets for people
to grow Gardensoy in their home gardens,’ he said. ‘Most
people have a hobby that costs them money. I consider that
the price of mine.’
“Overcoming misconceptions about eating soybeans
has been Bernard’s greatest challenge in breeding edamame
over the years. ‘People are harder to change than soybeans,’
Bernard said. ‘In the Midwest, people have been slower to
accept edamame, despite its great taste and nutritional value.’
“As more and more people learn about the great taste,
convenience and nutritional benefits of this complete protein
vegetable, demand for edamame has increased. However,
most of the demand has been met through the import of
product from China, said Theresa Herman, U of I research
specialist.
“Gardensoy varieties are perfect for growing in gardens,
Bernard said. Due to harvesting and storage challenges, only
a few operations in the United States are currently producing
edamame on a large scale. However, consumer interest is
quickly increasing along with the number of farmers growing
edamame to sell at farmer’s markets.
“’The U.S. edamame industry has yet to take off in a
big way, but with increasing demand, sustainability of local
production is more and more likely,’ Herman said. ‘As more
edamame are grown and consumed in the U.S., it remains
to be seen whether the Gardensoy varieties will be chosen
favorites. However, Dr. Bernard will always be in the group
of pioneers who saw the potential of this crop in the U.S.–
for human health and for grower profit.’” Address: Urbana,
Illinois.
9793. Hymowitz, Ted. 2010. The growth habit of soybeans
related to maturity group of origin, maturity group where
grown, distance between seeds when planted, etc. Growth
habit, determinate / indeterminate, and use as forage
(Interview). SoyaScan Notes. Oct. 22. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: If a soybean is planted outside the maturity
group to which it belongs, it will usually have a procumbent
(viny) growth habit rather than an erect one. The plant
just keeps growing, but never flowers. It depends also
upon whether the plant has been moved to the south of the
maturity group to which it belongs, or to the north. If you
move it out to the south, it just keeps growing because it
never receives the number of hours of darkness necessary
for flowering. The soybean needs, in its zone of adaptation,
a certain number of hours of darkness before it will start
flowering (before floral induction). For example, a soybean

in Minnesota starts flowering when it gets, say, 17-18 hours
of sunlight, but a soybean in Florida starts flowering when it
receives, say, 13-14 hours of sunlight.
This is phenology, completely different from
indeterminate / determinate, which is a genetic trait.
Note: The way that photoperiod applied to soybeans was
not understood until the work of Garner and Allard in 1920.
The term “maturity group” was not understood clearly until
about 1936.
In 1907 Ball (an agronomist at the USDA) wrote “Soy
Bean Varieties” in which he gave a detailed description of
each of the named soybean varieties imported to the USA up
to that time. This description included such things as seed
color, seed shape, stem diameter, height of plant (range and
average), etc. Remember that the height and growth habit
was dependent on the place where it was introduced from
and where it was planted when he described it.
The early soybean varieties were used mostly for forage,
so they were mostly procumbent (viny, trailing along the
ground), not erect, as most are today. Soybeans had to be
bred for erectness, especially after the advent of the combine
in 1924. They were also bred to synchronize their flowering
and their maturity.
When Dorsett and Morse collected soybeans in East
Asia (1929-1931) most of the soybeans they saw growing
there were not erect–with the exception, perhaps, of those in
Manchuria and northern Japan, which have a short growing
season so they stopped growing.
There are some plants, such as the cowpea and the
peanut, which are always procumbent; its part of their basic
nature. Address: Prof. of Plant Genetics (retired), Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
9794. Soyatech, LLC. 2010. Soya & Oilseed Bluebook
2011: The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 348 p. Dec. Comprehensive index.
Advertiser index. Statistical conversions. 28 cm.
• Summary: This is the 5th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the cover are six color photos, and
a black and white photo of a farmer leaning against a huge
rubber tire that is almost as tall as he is.
This edition of the Bluebook contains 4 fewer pages
than it did last year. The oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hempseed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
On the inside front cover is a color ad from Natural
Products Inc. (Grinnell, Iowa), makers of innovative
ingredients for bakery, soymilk and tofu. On the first page
is a full page color ad from SunOpta, processors of identity
preserved, natural and organic soy products, including whole
soybeans, soymilk, soy flours, edamame, oils and more.
On the rear cover is a full page color ad from ADM
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titled “We see potential” which shows a growing soybean
plant with pods and leaves. A table shows the many products
that can be made from soybeans.
Chris Erickson is CEO. Mark Dineen is president. Keri
Hayes is publisher and operations director. In the Foreword,
Joe Jordan (General manager and content director) leads with
a question: “What could possibly have increased sales by
1274% between 2008 and 2010? The e-Book.” He appears
to be talking about the entire e-book industry in the USA or
perhaps even worldwide. He then writes about Amazon’s
Kindle and hints that the printed and bound Bluebook may
soon be available in digital form only. “Sure the Bluebook
is changing. It always has.” Address: P.O. Box 1307, 19
Clark Point Rd., Suite 112, Southwest Harbor, Maine 04679.
Phone: 207.244.9544.
9795. Wenger Manufacturing, Inc. 2010. An enduring legacy
of innovation: Wenger Manufacturing, Inc. 1935-2010.
Sabetha, Kansas: Wenger. 64 p. Illust. 23 x 29 cm.
• Summary: Printed in color on glossy paper with many
photos and illustrations, this is an excellent company history
to commemorate Wenger’s 75th anniversary.
Contents: Foreword, by Don Wenger. 1. Junkyard boys.
2. New inventions. 3. Changing the game. Epilogue: A third
generation. Afterword. Addendum: Through the decades: A
sampling of Wenger promotional materials [in color], 1-3
pages per decade.
Early chronology: 1927–Joe and Alex Wenger (brothers)
buy the Saunder Custom Feed Mill in Sabetha, Kansas,
then rename it Wenger Brothers Feed Mill. Joe was born in
1906 and Lou in 1908 near Lamar, Missouri. Sabetha is a
small village of 2,500 people of German-Swiss ancestry, a
labor-friendly work ethic, and a strong Apostolic Christian
Church. The feed mill is immediately successful. Its main
service is the custom grinding of livestock and poultry feed
for farmers; it also mixed concentrates and minerals into the
farmers’ feed crops to make the ration more nutritious.
1929–Joe marries and has a son (named Don) and a
daughter. Lou married in 1933 and had a son (LaVon) and 3
daughters.
1931–Wenger Brothers Feed Mill burns to the ground.
Coming on the heels of the stock market crash, which set
in motion the Great Depression, this would been enough to
cause any normal person to give up. But instead they saw the
disaster as an opportunity and, refusing to be discouraged,
rebuilt the factory.
1934–A terrible drought struck every state between the
Rockies and the Appalachians and contributed to the “Dust
Bowl.” Agricultural experiment stations advised farmers to
spray their corn stalks and wheat straw with molasses; easier
said than done. But Lou and Joe developed a molasses mixer
from junkyard parts.
1934 Aug.–The first Wenger mixer begins operating.
1935–Joe and Louis Wenger build their first mixer for

sale ($250) to their first customer, Morrow Milling Co. of
Carthage, Missouri. It is built in the feed mill warehouse.
This one mixer becomes the basis of a new company.
1935–Joe and Louis Wenger establish the Wenger Mixer
Company, a partnership, in Sabetha, Kansas. Their first
product is named the Wenger Molasses Mixer.
Note: The copyright page states: Produced and
published by: Quin & Co., Inc., Written by Craig Collins,
Heritage Publishers, Phoenix, Arizona. Managing editor:
Doug Baldwin. Editor: Lisa Schank. Graphic designer: Debra
Phillips. Savannah, Missouri. Printed Dec. 2010, Mainline
Printing, Topeka, Kansas. Address: Sabetha, Kansas. Phone:
785-284-2133.
9796. Knothe, Gerhard; Krahl, Jurgen; Van Gerpen, Jon.
eds. 2010. The biodiesel handbook. 2nd ed. Urbana, Illinois:
AOCS Press [American Oil Chemists Society]. xii + 501 p.
Illust. Index. Map. 23 cm. [793 ref]*
• Summary: Contents: History of vegetable oil-based diesel
fuels. Basics of diesel engines and diesel fuels. Basics of
the transesterification reaction. Alternate feedstocks and
technologies for biodiesel production. Catalysis in biodiesel
processing. Ion exchange resins in biodiesel processing.
Analytical methods for biodiesel. A sensor for discrimination
of fossil diesel fuel, biodiesel, and their blends. Cetane
numbers-heat of combustion-why vegetable oils and
their derivatives are suitable as a diesel fuel. Viscosity
of biodiesel. Cold weather properties and performance
of biodiesel. Oxidative stability of biodiesel. Biodiesel
lubricity and effect of biodiesel on lubricants. Biodiesel
fuels: biodegradability, biological and chemical oxygen
demand, and toxicity. Soybean oil composition for biodiesel.
Impacts of biodiesel fuel on pollutant emissions from diesel
engines. Ultrafine particles from a heavy duty diesel engine
running on rapeseed oil methyl ester. Biodiesel in the United
States. Biodiesel in Germany and the European Union.
Biodiesel in South America. Biodiesel in Asia. Biodiesel in
Japan. Environmental implications of biodiesel (life-cycle
assessment). Potential production of biodiesel in the United
States. Other uses of biodiesel. Other alternative diesel fuels
from vegetable oils and animal fats. Glycerol technology
options for biodiesel industry. Address: 1. NCAUR,
ARS / USDA, Peoria, Illinois; 2. Dep. of Biological and
Agricultural Engineering, Univ. of Idaho, Moscow, Idaho; 3.
Univ. of Applied Sciences, Coburg, Germany.
9797. Bittman, Mark. 2011. A food manifesto for the future:
What should be done about our unhealthful and unsafe diet?
(Editorial). New York Times. Feb. 1.
• Summary: This is Bittman’s first food editorial in the
New York Times magazine–and we find it excellent. His
Minimalist columns ran in the Dining section of The Times
for more that 13 years. For decades he has been urging
Americans to change the way we eat. In 2009 he published
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Food Matters, a book that explored the key connections
between food, health, and the environment.
Look to Bittman for straight talk, well thought out. He
doesn’t mind offending Big Food.
One recommendation is break up the Department
of Agriculture, which does a poor job of balancing its
conflicting goals: expanding markets for agricultural
products and providing nutrition education. “We need an
agency devoted to sane eating.”
“Outlaw concentrated animal feeding operations
and encourage the development of sustainable animal
husbandry.”
“Tax the marketing and sale of unhealthful foods.”
His key idea: Eat real food.
9798. SoyaScan Notes. 2011. Updated USDA database on the
isoflavone levels in foods, commercial ingredients, soybeans
and soyfoods (Overview). April 23. Compiled by William
Shurtleff of Soyinfo Center. [1 ref]
• Summary: The link is now http://www.ars.usda.gov/
SP2UserFiles/ Place/12354500/ Data/isoflav/ Isoflav_
R2.pdf. “Legumes and legume products” starts on p. 16. Start
by going to page 24, which is where the soy section begins.
Then you can do a PDF search for fermented soyfoods such
as: Tempeh, miso, soy sauce, natto, or Sufu (fermented
tofu)–and you will see that they are NOT lower in total (or
specific isoflavones) than nonfermented soyfoods such as:
Tofu, soymilk, soybeans (immature), soybeans (mature), etc.
9799. Bennett, Jean. 2011. Bean busters: What you should
watch for in your soybean fields this season. Corn and
Soybean Digest. April. p. 11-12.

• Summary: Excellent magnified color photos show: (1)
Bean leaf beetle. (2) Soybean aphid. (3) Soybean cyst
nematode (under electron microscope). (4) Phytophthora. (5)
White mold. (6) Sudden death syndrome. (7) White grub. (8)
Wireworm. (9) Brown marmorated stink bug.

9800. Center for Crops Utilization Research Bulletin (Iowa
State University, Ames, Iowa). 2011. A pioneer in soy
isoflavone research is retiring. May/June. [Eng]

• Summary: “Patricia Murphy, University Professor of food
science and human nutrition, is retiring after 32 years of
service at Iowa State University.
“Murphy came to Iowa State in 1979 as an assistant
professor and started her groundbreaking research
on soybean isoflavones, a set of compounds found in
soybean-based foods. She began this research well before
the compounds were recognized as health-promoting
phytochemicals. These compounds are believed to be able to
reduce the risk of cardiovascular disease, osteoporosis, and
age-related cancers of the breast, prostate, and colon.
“Murphy was a leader in the development of a national
database of U.S. foods that contain isoflavones. The USDAIowa State University database allows consumers to look
up particular foods and find the content of isoflavones. The
database is now in its second version with over 500 foods
(www.ars.usda.gov/ Services/ docs.htm?docid=6382).
“She developed a method to measure isoflavones in
foods, has found a way to produce the compounds for
research purposes, evaluated the effects of processing on
isoflavone distribution in foods, and developed a soy protein
processing system to maintain isoflavone content when
designing food products.
“In collaboration with Helen Keller International and
USDA, Murphy worked to fortify various foods with vitamin
A for developing countries using salt, MSG, wheat, rice and
Ultrarice. Vitamin A deficiency is a major cause of blindness
in developing countries, particularly in children.
“Murphy’s research also focused on ways to detoxify
fumonisin, a corn mycotoxin that can be poisonous to swine
and horses and potentially carcinogenic to humans. She
also scaled-up the process for separating the two primary
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proteins found in soybeans, glycinin and beta-conglycinin,
to kilogram scale in CCUR pilot plant. The new procedure is
more efficient and less expensive than other techniques.
“Lately she has been working with Larry Johnson,
professor of food science and human nutrition and Center
for Crops Utilization Research (CCUR) and BioCentury
Research Farm director, to develop a process that uses water
and enzymes to recover oil, protein, and fiber fractions from
soybeans. This process could replace the hazardous solvents
currently used in soybean processing plants.
“Murphy’s research group has been able to scale-up
production to produce and isolate soy oil bodies (oleosomes)
to obtain soybean oil without solvents. “’Pat’s process is a
unique approach that recovers soybean oil as intact natural
oil bodies that are stable micro-emulsions and could lead to
really unique food products,’ said Johnson.
“In 2002 the Institute for Scientific Information
recognized Murphy as one of the top 15 most-cited authors
in agriculture and life sciences. In 2005 In-Cites, a web site
that tracks the use of scientific information that is mentioned
in research papers worldwide, listed Murphy as the fifthmost cited researcher in agricultural sciences.
“She also received numerous awards for her research
including the Outstanding Achievement in Research award
from the College of Agriculture and Life Sciences. Murphy
has been a long-time affiliate of CCUR.
“Murphy supervised 28 graduate students and eight
postdoctoral fellows. Since 2008 she has been the advisor to
Iowa State’s IFT College Bowl Team.
“A reception was held on May 26 to celebrate Murphy’s
many years of service at Iowa State.”
A portrait photo shows Patricia Murphy.
9801. [Monsanto Co.]. 2011. Let the celebration begin:
DeKalb. 100 years of making farming better (Ad). Corn
and Soybean Digest. Aug. Front cover (artificial) and two
unnumbered pages after p. 53.
• Summary: Monsanto owns DeKalb Genetics Corporation,
which they purchased in 1998. The company’s famous
“winged ear” logo appears in both places in the magazine but
Monsanto’s name is not mentioned.
The basic point of these two ads is that DeKalb is 100
years old. However this seems to be stretching the truth. A
better date for DeKalb’s origin might be 1935. Here is what
Wikipedia has to say at “DeKalb Genetics Corporation.”
Three references are given.
Corporate history: The history of DeKalb Genetics
Corporation can be traced back to the Farm Bureau county
organization, founded in DeKalb. Illinois in 1912. [2] Tom
Roberts, Sr. became the assistant manager in 1919 and then
manager from 1920 to 1932. In 1923 Henry C. Wallace,
[3] the Secretary of Agriculture, spoke at the DeKalb Farm
Bureau picnic and recommended development of hybrid
corn. Roberts took up the project, even though he understood

there would be a 12 year lead time before he could bring
a product to market. As a result of this effort DeKalb
AgResearch sold hybrid corn seed beginning in 1935. Sales
expanded rapidly as Roberts organized a force of farmerdealers, who were paid a 15% commission. The first popular
hybrid was DeKalb 404A, which sold 508,000 bags in 1947,
the same year total DeKalb sales exceeded 2,000,000 bags
of seed corn. The first popular full- and short-season, large
volume, single-cross maize hybrids were DeKalb hybrids
805 and XL 45. As a result, DeKalb was the leader in U.S.
hybrid seed com sales from the mid-1930s until the mid1970s (Crabb 1948. Roberts 1999). [2]
“In 1982 DeKalb formed a joint venture with Pfizer,
called DeKalb-Pfizer Genetics, and in 1985 the name was
changed to DeKalb Corporation. The seed business was spun
off as DeKalb Genetics Corporation in 1988. [4]
“Monsanto first entered the maize seed business when
it purchased 40% of DeKalb in 1996. It purchased the
remainder of the corporation in 1998.”
9802. Shurtleff, William; Aoyagi, Akiko. comps. 2011.
William J. Morse–History of his work with soybeans and
soyfoods (1884-1959): Extensively annotated bibliography
and sourcebook. Including Charles Vancouver Piper and
Palemon Howard Dorsett. Lafayette, California: Soyinfo
Center. 482 p. Subject/geographical index. Printed 6 Sept.
2011. 28 cm. [866 ref]
• Summary: Begins with a chronology of Morse’s work.
Contains 126 photos and several maps. http://www.
soyinfocenter. com/books/147. Address: Soyinfo Center, P.O.
Box 234, Lafayette, California 94549. Phone: 925-283-2991.
9803. SoyaScan Notes. 2011. Chronology of Soyfoods
Center’s summer intern and employment program, with
photos (Overview). Nov. 29. Compiled by William Shurtleff
of Soyinfo Center.
• Summary: * = Workers but not college summer interns.
1. 1984 Irene Yen $4.50/hr. She called to ask if we had
any job openings. We said “no,” having never considered
the idea. After we met her and saw such a fine person and
extraordinary talent, we changed our minds. She began
work on June 21. Two color photos writing at desks in Aug.
1984. (a) Upstairs plywood desk with curtains drawn to
show back hillside and 8 file-card boxes (each 5½ by 12
by 4 inches deep) filled with 3 by 5 inch lined white file
cards. (b) In downstairs guest rooms editing chapters and
checking bibliographic references in History of Soybeans
and Soyfoods book. Later photo, Oct. 1990, cooking at stove
in Atlanta, Georgia.
2. 1985 Tony Jenkins $6.00 + incentives up to $11.50.
Two color photos: (a) Typing on keyboard with computer
at Bill’s main desk; turning around to look at camera. (b)
Standing with his younger brother at their home; Tony
wearing a Stanford, brother wearing a Cal T-shirt.
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3. 1985-86 Sarah Chang (fall & winter) $5/hr. *Claire
Wickens, 1985-87, 1989. Color photos show: (a) 1990 June
21. Sitting at desk with electric typewriter in Office #2; file
cabinets and scale in background. (b) 1991 April 19. With
kids Tina and Tim Wickens; birthday cake on table. (c)
1991 April 26. Standing with Kazuko Aoyagi in kitchen of
Shurtleff home, each holding a glass, with fridge and hallway
bookshelf in background. (d) 1994 Dec. Black and white
photo of Claire and husband Jim with backpacks in New
Zealand. They backpacked around the world.
4. 1986 Laurie Wilmore $5/hr.
5. 1987 Alice Whealey $5/hr.
6. 1988 Simon Beaven $6/hr. Two color photos. (a)
Portrait photo in 1987 wearing tuxedo at Northgate High
School in Walnut Creek. (b) 1993 Sept. 5 in living room
in living room of Shurtleff home in Lafayette with Joey
Shurtleff leaning on Simon’s knee and Matthew Rowley in
foreground.
7. 1989 *Elinor McCoy (Jan-April, $12.00). *Pat
McKelvey (April 24, $12.00).
8. 1990 Ron Perry $9.50. Color photo of summer 1990
dressed in tuxedo.
9. 1991 Walter Lin $9.50. One color photo of 16 Nov.
1989, dressed in v-neck sweater, white shirt and tie, leaning
against tree. Two color photos of 30 Aug. 1991 showing
Walter and Bill Shurtleff standing in front of white Dodge
van in Soyfoods Center’s driveway.
10. 1992 *Dana Scott Jan-July. Ron Perry, June (prep
for NAL trip). Two color photos of June 1992 showing Bill
and Ron Perry seated on bench in back yard of Soyfoods
Center having lunch together, with wall and ivy-covered hill
in background. *Alex Lerman Oct. 1992.
11. 1993 Jeremy Longinotti.
12. 1994 John Edelen (May-Aug). Color portrait photo
(1994) of John in coat and tie. Christmas photo of John’s
parents, brothers and sister, and 2 grandparents. Page
from 1994 California Water Polo brochure with photo and
description of John–a great athlete.
13. 1995 John Edelen (Jan-Oct).
14. 1996 Lydia Lam $9->$10. *Gretchen Muller.
15. 1997 Joyce Mao $9->$10. *Luna Oxenberg $9.50
(Oct. 1 to Dec. 31, Krishna). *Joelle Bouchard.
16. 1998 Justine Lam. Hurdler. Freshman at Cal. Start
May 26. $9.50 -> $12.00. Works 4 days/week, Mon. off. 9
to 4:30. 30 min lunch. She accomplished a lot and taught me
a lot. Main project: Creating a keyword for each soybean
variety (SBV) introduced before 1924, then designing
a keyword check, running it, finding the earliest record
containing that keyword, and filling in a form for each
variety. We now have 109 SBV- keywords. The earliest is
1891. Justine is the first Soyfoods Center intern who looks
first to the Internet/Web for the information she desires. She
is very skilled at using it, and does some nice projects for SC
at her home.

16A. Cheryl Ishida (mother), Christopher, and Catherine
do volunteer work at Soyfoods Center and Cal Library from
time to time. Two color photos (May 1998) show the three
standing by trunk of liquid amber tree near Soyfoods Center
driveway.
17. 1999 Justin Hildebrandt. Cal. Start June 1. $10.50.
18. 2000 Michelle Chun. Start June 21. $13.00. Worked
3 hours/week since Sept. 30, 1999. Excellent typist. Summer:
Started June 1 at two days/week. From Aug. 1, after DVC
class, 3 days, Tues., Wed., and Thurs.
19. 2000/09. Alison Fruman. Last day 2001 Jan. 18.
Checking all books in SC bookshelves–only.
20. 2000/10. Olga Kochan. Campolinda. A wonderful
person. Start Oct. 7. One day/week (Sun.) for 3 hours, 112:00. During summer 2001 works Sat. and Sun. 3 hours
each. 2001 Jan. 1, rate increase to: $10.50. 2001 Sept. 1. Rate
increase to $12.00. After 2001 Sept. 11 attack I am unable to
find her replacement, so she very kindly continues on for 9
more months, until 26 May 2002, start of summer.
21. 2001/01. Michelle Leung. Takes Alison’s place
checking SC books.
22. 2001/05 Ryan Browne, Freshman at Harvard Univ.
Works one day/week. Extremely talented and nice. $12/hour.
Earns most money teaching tennis each day. Mom is Lydia.
22a. 2001/09 to 2002/05. Olga Kochan–see above.
Then from May 2002 to Aug. 2003 she helps SC greatly and
generously to find early Russian-language documents and
to translate them into English. Then she enters college as a
freshman at U.C. Berkeley (Cal).
23. 2002/05. Loren Clive. Speaks good French. Works
one day a week, 3 hours a day. Then first summer with no
intern.
24. 2002/09. Marina Li. She called to volunteer the very
day I was about to send out Help Wanted ads. Works one day
a week. Last day 2003 May 23. Very creative, fine values.
Has difficulty with computer work. For rest of 2003 helps
from time to time with sorting, then have lunch together.
Color photos: (a) On Mills College brochure (Oct. 2001) of
Marina and 4 other students in Institute for Civic Leadership.
(b) With Bill Shurtleff (April 2003), with Soyfoods Center
in background. (c) With coworkers in Berkeley gardening
project.
25. 2003/10. Loren Clive. One day a week for 7 hours/
day. $13/hour. First 90 min is clearing Bill’s soy in-box. Rest
of time is for entering records and abstracts from Vegetarian
Messenger, Jan. 1887-March 1889.
26. Rowyn McDonald, a Stanford student. 2004 June
15 to Sept. 3. Rowyn transformed our business. She was
instrumental in our starting to publish books on the Web and
in starting to learn Adobe PageMaker. She reformatted all the
chapters in our History of Soybeans and Soyfoods book and
sent them to Paul and Gail King, who put them on the Web.
Her work this summer has been outstanding. She has an
extraordinary intellect, is a fast learner, has excellent focus
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and concentration, is a fast typist, accomplishes a great deal
each day, makes few mistakes, and has become very skilled
at asking questions and receiving the answers in a selfless,
clear way. She was a gift from God, the perfect match for the
job. Also, I learned more from her about using computers
(esp. the Web and WinWord) than I have from any other
intern.
27. Casey Brodsky. 2007 Oct. 26 to 2008 June 6.
Sophomore at Campolinda. Four main projects: (1) Make a
record for every article in Time magazine that mentions tofu.
I notice how Time has mostly negative things to say about
this new, healthy food; protecting the status quo. (2) Add
the exact date (to the nearest day) to thousands of records of
various types. Upgrading the YR field is the main reason we
changed a record number of BIBLIO records (22,159) this
year. (3) Add info to the Abstract field for about an hour each
Friday. (4) Complete the AD field for hundreds of letters in
our library; e.g., “Typed, with signature on letterhead.” She
also found that many letters have been misplaced.
28. Hanna Woodman. 2008 June 17 to July 16.
Sophomore at Acalanes. She is a fast and accurate typist, and
likes typing projects, so (1) She typed in many abstracts and
contents. (2) Completed the AD field for hundreds of letters
in our library; e.g., “Typed, with signature on letterhead.”
She also found that many letters have been misplaced. (3)
Entered every chapter with heads for the AOCS monograph
on the soybean. (4) Added missing exact dates in the AD
field. (5) Sorted documents in boxes for WRS to file. (6)
Highlighted reference sheets in preparation for Bill’s trips to
Cal libraries.
29. Elizabeth Hawkins. 2008 July 22 to Aug. 21. Senior
at Campolinda. Main projects–to enter: (1) Natto book
bibliography by Hesseltine and Kato. (2) Lots of abstracts
and quotations. (3) Soybean in Asia proceedings + A- and
B- level heads (subdivisions). (4) All unentered articles from
Bluebook Update (Golbitz). (5) Mian Riaz book on soy. (5)
Oak Smith’s letters. When I am gone she always works on
my computer.
30. Michelle So. 2008 Oct. 9.
31. Talat Mirmalek 2009 Jan/Feb. Sorting. “Talat” in
Farsi means “rays of the sun.” Being a young Muslim lady,
she was not allowed to work here unless her sister (Taliah) or
father were in the same room with her.
32. Molly Howland. 2009 June 15 to July 31. Senior at
Campo.
33. Jacqueline Tao. 2009 Aug. 3-25. Biosciences library
at Cal. Then Sept. 10 to Oct. 14. Boudewijn Aasman 2009
Oct. 28 to 30 Dec. Unfit for the job.
33. Jacqueline Tao. 2010 Jan. 21 to June 10.
34. Jessie Kathan 2010 June 14-Aug. 24. Biosciences
libe. Campo.
35. Jacqueline Tao. 2011 Jan. 2 to June 3.
36. Lynn Hsu, 2011 June 11 to July 20.
33. Jacqueline Tao. 2011 Sept. 9-15.

37. Brooke Vittimberga 2012 Feb. 19 to present.
9804. Nelson, Willie. 2011. Occupy the food system (Web
article). http://www.huffingtonpost.com. 2 p.
• Summary: “Thanks to the Occupy Wall Street movement,
there’s a deeper understanding about the power that
corporations wield over the great majority of us. It’s not
just in the financial sector, but in all facets of our lives. The
disparity between the top 1 percent and everyone else has
been laid bare–there’s no more denying that those at the top
get their share at the expense of the 99 percent. Lobbyists,
loopholes, tax breaks... how can ordinary folks expect a fair
shake?
“No one knows this better than family farmers, whose
struggle to make a living on the land has gotten far more
difficult since corporations came to dominate our farm and
food system. We saw signs of it when Farm Aid started in
1985, but corporate control of our food system has since
exploded.
“From seed to plate, our food system is now even more
concentrated than our banking system. Most economic
sectors have concentration ratios hovering around 40
percent, meaning that the top four firms in the industry
control 40 percent of the market. Anything beyond this level
is considered ‘highly concentrated,’ where experts believe
competition is severely threatened and market abuses are
likely to occur.
“Many key agricultural markets like soybeans and beef
exceed the 40 percent threshold, meaning the seeds and
inputs that farmers need to grow our crops come from just
a handful of companies. Ninety-three percent of soybeans
and 80 percent of corn grown in the United States are under
the control of just one company. Four companies control
up to 90 percent of the global trade in grain. Today, three
companies process more than 70 percent of beef in the U.S.;
four companies dominate close to 60 percent of the pork and
chicken markets.
“Our banks were deemed too big to fail, yet our food
system’s corporations are even bigger. Their power puts our
entire food system at stake. Last year the U.S. Departments
of Agriculture (USDA) and Justice (DOJ) acknowledged
this, hosting a series of workshops that examined corporate
concentration in our farm and food system. Despite the
hundreds of thousands of comments from farmers and eaters
all over the country, a year later the USDA and DOJ have
taken no action to address the issue. Recent decisions in
Washington [DC] make clear that corporate lobbyists have
tremendous power to maintain the status quo.” Address:
President, Farm Aid.
9805. Scott-Thomas, Caroline. 2012. Almond milk catching
up with soy as favorite non-dairy milk alternative (Web
article). www.foodnavigator-usa.com/Market/Almond-milkcatching-up-with-soy-as-favorite-non-dairy-milk-alternative.
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Jan. 20. [1 ref]
• Summary: This article is based on a new report from
Packaged Facts titled Dairy Alternative Beverages in the
U.S., which found that total retail sales of soy milk, almond
milk, rice milk and other plant-based milks increased to
$1.33 bn (blillion) in 2011. Although soy milk is still the
most popular non-dairy milk alternative, almond milk has
become a close second.
Thus in 2011 soy milk had 68.7% of the dairy alternative
beverage market, followed by almond milk at 21.1%, rice
milk at 7.2%, and coconut milk at 2.6%.
Last year 11% of adult Americans consumed soy milk,
followed by 9% who consumed almond milk (almond milk
sales skyrocketed by 79% last year). Rice milk came in third.
However soy milk sales are declining, with the total soy
food and beverage market decreasing about 15% from 2008
to 2010.
“In the beverage sector, soy-free milk alternatives have
altered the category and affected soymilk sales,” said the
new report. “In recent years almond milk varieties have seen
the greatest increase in sales.”
Specifically, sales of Silk Pure Almond increased more
than 500% in 2010 and 69% in 2011. Sales of Blue Diamond
Almond Breeze increased 240% in 2010 and 59% in 2011.
In recent years, according to USDA statistics, sales
of cow’s milk have steadily fallen. Average per person
consumption of cow’s milk fell from 24.3 gallons in 1994 to
20.8 gallons in 2008.
Why do people consume alternatives to dairy milk?
Some are vegans or vegetarians. Others are concerned about
the antibiotics and/or growth hormones often found in cow’s
milk. Moreover, people generally enjoy the flavor of almond
milk.
Note: On 19 Jan. 2012 Packaged Facts also issued
a digital new release (“Marketwire”) about the new
report titled “With almonds as the new white milk, dairy
alternatives make further inroads.”
9806. Simon, Karen. 2012. Speedy soybean breeding: Year
‘round research advances variety selection. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
23(4):22-25. Jan. Cover story.
• Summary: A big idea from a young soybean breeder
has made a huge difference in increasing soybean variety
development and production in the United States.
“Dr. Walter Fehr joined the faculty at Iowa State
University (ISU) in 1967. He brought with him an idea that
changed the future of soybean breeding.
“While working on his PhD dissertation, Fehr worked
with Dr. Lambert at the University of Minnesota who was
accelerating his soybean breeding program by growing a
crop in Chile during the winter. ‘It was obvious to me,’ says
Fehr, ‘that the breeding program at ISU could not be as
effective as that of other universities if we continued to grow

only one crop a year.’
“Although Chile was an attractive option, Fehr wanted
to accelerate his research even faster by growing two crops
in the winter instead of one. His first attempt, a project in
Hawaii, didn’t turn out as well as he had hoped because of
pests, and salt water in the irrigation.”
In March 1970 he and his wife, Elinor, traveled to Puerto
Rico; he took with him a suitcase full of soybean seeds.
There he met Dr. Charles Brim, a USDA-ARS [Agricultural
Research Service] researcher from North Carolina State
University who was having some success growing one crop
a year at a USDA facility in Puerto Rico. Fehr could not
use his facility because he was not a USDA employee, so
he visited the state experiment station in Isabella–and was
welcomed. That is how the visionary soybean breeding
program began. After the first year, Fehr expanded the work
to cross plants as well.
“’Walt Fehr’s vision of how soybean breeding could
be done defined the way the industry operates today,’ says
David Wright, director of contract research for the Iowa
Soybean Association.
“In 1972 the Iowa Soybean Promotion Board saw that
Dr. Fehr’s vision was the right way to go to exponentially
speed up soybean research, and agreed to support the year
‘round nursery in Puerto Rico–a novel decision for a state
commodity organization.”
Photos show: (1) Walt Fehr examining a soybean plant
in a field (recent photo). (2) Walter Fehr with his 3 children
in Dec. 1975 in a soybean field at Isabela, Puerto Rico. (3)
On the cover of this issue, Walt Fehr standing in a field of
soybeans (recent photo).
9807. Soyatech, LLC. 2012. Soya & Oilseed Bluebook 2012:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 332
p. Jan. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 6th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the cover is a large color photo of two
cupped Caucasian hands holding yellow soybeans against
background of rows of green soybean plants. Above this
main large photo are six small color photos related to various
other oilseeds such as sunflowers and palm oil kernels.
This edition of the Bluebook contains 16 fewer pages
than it did last year. The oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
On the inside front cover is a color ad from Omega-9
Oils. On the first page is a full page color ad from SunOpta
with this title: “Can you tell the difference between a bean
that’s best for soymilk versus a bean that’s best for miso? We
can.” Other full-page color ads in the front are from Intertek,
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Loders Croklaan North America, Anderson International
Corp. (expeller press), AOCS, French Oil Mill Machinery
Co. and Insta-Pro International.
On the rear cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Chris Erickson is CEO. Mark Dineen is president. Keri
Hayes is publisher and events director. In the Foreword, Joe
Jordan (General manager and Bluebook content director)
writes about how work began this year to expand the Panama
Canal–”the most critical 48 miles in international trade.” Its
freight-carrying capacity is scheduled to be doubled by the
year 2014. Address: P.O. Box 1307, 19 Clark Point Rd., Suite
112, Southwest Harbor, Maine 04679. Phone: 207.244.9544.
9808. Long, Cynthia. 2012. Re: Crediting tofu and soy
yogurt products. Memo Code: SP 16–2012. Letter (e-mail)
to (1) Regional Directors, Special Nutrition Programs, All
Regions; (2) State Directors, Child Nutrition Programs, All
States, Feb. 22. 3 p.
• Summary: “The Nutrition Standards in the National
School Lunch and School Breakfast Programs final rule was
published on January 26, 2012. The final rule gives schools
the option to offer commercially prepared tofu as a meat
alternate in the National School Lunch Program (NSLP) and
School Breakfast Program (SBP). This provision, which is
codified under 7 C.F.R. 2l0.l0(c)(2)(i)(D) of the regulatory
text for the NSLP and 220.8(c)(2)(i)(D) for the SBP, allows
schools to further diversify the sources of meat alternates
available to students and better meet the dietary needs of
vegetarians and culturally diverse groups in schools. The
provision is effective July 1, 2012.
This memorandum informs State agencies how to credit
tofu and soy yogurt products as a meat / meat alternate
component in meal planning.
“While tofu does not currently have a Federal standard
of identity, the current Dietary Guidelines for Americans
(DGA) encourage plant-based sources of protein such as
tofu. According to the DGA, consumption of a balanced
variety of protein foods can contribute to improved nutrient
intake and health benefits. Tofu must be commercially
prepared and meet the following definition, established in 7
CFR 210.2 for purposes of the school meal programs as ‘a
soybean-derived food... basic ingredients [in tofu] are whole
soybeans, one or more food-grade coagulants (typically a
salt or an acid), and water.’ Noncommercial tofu and soy
products are not creditable.
“In the school meal programs, 2.2 ounces (¼ cup) of
commercially prepared tofu, containing at least 5 grams of
protein, is creditable as 1.0 ounce equivalent meat alternate.
This is consistent with the DGA recommended serving size
for tofu, and provides protein and nutrients of concern at
levels similar to other Child Nutrition (CN)-credited meat

alternate foods.
“Additionally, ½ cup (4.0 fluid ounces) of soy yogurt
is creditable as 1.0 ounce equivalent meat alternate. This is
consistent with the crediting of dairy yogurt while allowing
schools to provide a non-dairy alternative.
“Since school meals are an opportunity for children to
learn to eat healthy and balanced meals, foods served should
be easily recognized by children as part of a food group that
contributes to a healthy meal. Tofu is widely recognized as a
meat substitute and can easily be included in the school meal.
We recognize that tofu is being used to produce other meat
substitute products such as links and sausages made from
tofu, which are easily recognizable as meat substitutes and
can be credited as such. However, products made with tofu
that are not easily recognized as meat substitutes, would not
contribute to any component of the reimbursable meal and
do not meet the customary and usual function of the meat /
meat alternate component. Soft tofu for example, blended
into a recipe so that it is not recognizable (i.e. in a soup) or
does not represent a meat substitute (i.e. tofu noodles) does
not qualify as a meat alternate.
“When considering processed tofu products such as
links and sausages made from tofu as meat alternates for
the reimbursable meal, the tofu ingredient must contain
the required 5 grams of protein, which is not shown on
a nutrition facts panel. Therefore, the most appropriate
way to ensure that the product meets Food and Nutrition
Service (FNS) requirements is to request that the product be
manufactured under the CN Labeling Program following a
Federally approved quality control program.
“Until the Food Buying Guide for Child Nutrition
Programs is updated, the following yield information can be
used for purchasing and crediting (table attached):
“l pound of tofu with 37 grams of protein will have 7.28
quarter-cup servings per pound and provide 7.25 ounces of
equivalent meat alternate for Food-based Menu Planning
requirements.
“State agencies should direct any questions concerning
this guidance to the appropriate FNS Regional Office.
Regional Offices with questions should contact the Child
Nutrition Division.”
The attached table, titled “Food Buying Guide
Specifications for Tofu and Soy Yogurt” contains six
columns: (1) Food as purchased. (2) Purchase unit. (3)
Servings per purchase unit. (4) Serving size per meal
contribution. (4) Purchase units for 100 servings. (5)
Additional information. Address: Director, Child Nutrition
Div., USDA Food and Nutrition Service, 3101 Park Center
Drive, Alexandria, Virginia 22302-1500.
9809. Pocock, John. 2012. The weed revolt marches on:
The population of glyphosate-resistant weeds grows rapidly.
Corn and Soybean Digest. Feb. p. 18-19.
• Summary: Herbicide resistance is nothing new; weeds
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evolve resistance rapidly. And the weeds are winning. Mike
Owen, weed specialist at Iowa State University Extension,
says: “I don’t see that train wreck slowing down at all.” So
far, in Iowa, three glyphosate-resistant weeds have been
confirmed: Waterhemp, horseweed, and ragweed. In the
USA, 13 weeds are currently resistant to glyphosate, and 21
weeds are resistant worldwide.
Moreover, some these weeds have also evolved
resistance to other herbicides! A color graph, titled “Increase
in weeds with resistance to multiple sites of action, shows a
dramatic increase since 1990.” In 2010 about 50 species had
multiple resistance.
9810. Roth, Matthew. 2012. Re: Morse correspondence at
the National Archives. Letter (e-mail) to William Shurtleff at
Soyfoods Center, March 9. 1 p.
• Summary: “I’ve had a chance to do an inventory of
the Morse correspondence I took digital snapshots of at
the National Archives. They are from the Morse folders
from Box 92 of the General Correspondence file, which is
organized chronologically, and not from the correspondence
folders for the various state agricultural experiment stations.
“The Morse folders form Box 92 contained 485 letters,
395 of which dealt with named crops; 171 of these mention
soybeans. You have 19 of these in your Morse book. This
folder is apparently where the leftover letters went, the ones
that didn’t make it into any other folder. As such, many of
them are short and procedural, but there are a number of
longer letters from Morse’s inspection tours. And some of
the short ones directing Morse to send seeds to so-and-so
are interesting. There’s one from 1911 directing him to send
soybeans to George Washington Carver, who apparently
planted them in 1912. There’s also a letter from 1919
mentioning a visit to Madison College.
“I’ve attached an Excel spreadsheet listing the letters;...”
Matt would like to look through the state folders such
as North Carolina, South Carolina, and other southern states
that Jacob Jones did not look through–but he may not have
the opportunity to return to the National Archives.
If you look at the tabs at the bottom (of the Excel
spreadsheet he sent), you’ll notice one I labeled Summary
Data. This has tables that attempt to draw some conclusions
from the “sample” of letters–but I fear that the sample might
be too small (compared to Morse’s total correspondence) and
arbitrary to permit any firm deductions. But I think it’s safe
to say that through World War I, Morse’s focus was on the
South, in particular as the most likely place for a crushing
industry to develop; and also that, though his and Piper’s
enthusiasm seems to have rapidly centered on the soybean,
they remained highly active in testing and advocating other
forage and manure crops.
Note: The tab “summary data” has two parts: One is
organized by year from 1907 to 1926, with line 1 being
a summary of “all.” The second is organized by state, in

descending order of the number of letters total and the
number of letters concerning soy for two time periods: 19071926 and 1907-1918. The four most important states for
soy during the period 1907-1926 were North Carolina (17
letters) followed by Illinois (8), Georgia (7), South Carolina
(6), New York (6), Maryland (5), Alabama (5) etc. Address:
Philadelphia, Pennsylvania 19123.
9811. Nickum, John G. 2012. C.M. McCay: Comparative
nutritionist and unsung fish culturist. Profile. Aquaculture
North America 3(3):1, 10-11. May/June. [1 ref]
• Summary: “Do you have to be an aquaculturist or a
fish / fisheries biologist to make major contributions to
aquaculture? The answer is a loud, resounding, ‘No!’
“However, you do have to understand fish and the
fact that life in water is a different world. There are many
examples of individuals who started in other fields, then
made their mark in fish culture. Imagine recirculation
technology without the contributions of engineers who
were trained in various engineering fields. Imagine fish
health management without microbiologists, virologists,
immunologists, and veterinarians who transferred their
experience and expertise to aquaculture.
“A well-known aquaculturist in Arkansas was a history
major when he took my course in aquaculture. He had
borrowed one of my ichthyology texts over the summer and
read it to get a basic background. Graduate study at Auburn
University [Auburn, Alabama] completed his education and
he has worked his entire career in aquaculture. There are
many other examples of individuals whose careers started
in other disciplines, but perhaps none more remarkable than
Clive M. McCay.
“True pioneer: Dr. C.M. McCay was one of the true
pioneers of modern fish culture. As you imagine fish farming
without modern feeds, remember to say ‘thank you’ to his
memory; and be happy to be free of freezers full of livers,
lungs, spleens, and various other animal parts. sometimes
even an entire horse. Older fish culturists remember the
oversize grinders and the onerous job of preparing the ‘meals
of the day’ for their fish. These same people also remember
feeding insect larvae, worms, hard-boiled chicken eggs,
carp eggs, and combinations of these ‘natural’ ingredients
to their fish. If the fish would eat it, survive on it, and it was
relatively cheap; it became fish food.
“Scientifically valid understanding of fish physiology
and nutritional requirements started to appear around 1930,
spearheaded by the studies of C.M. McCay. His first peerreviewed article on brook trout growth, complete with
formulas for purified diets, appeared in 1929. Hatchery
workers and managers had not thought about nutritionally
complete feed pellets based on formulas scientifically
designed to provide balanced nutrition. It took a biochemist,
one of the first comparative nutritionists, who was interested
in fish to persuade fish culturists that there were better ways.
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“The old feeds and ways did not make sense to Professor
C.M. McCay from Cornell University. He had begun
studies with brook trout during post doctoral studies at Yale
University. By the time he arrived at Cornell University, ‘he
was hooked.’
“I must confess that, like most aquaculturists, I had
never heard of C.M. McCay prior to my arrival at Cornell
University and the New York Cooperative Fisheries Research
Unit in 1973. When I first heard of Professor McCay, it was
in the context of Cornell bread, a super-nutritious, super-tasty
loaf developed by McCay and his wife, Jeanette, which was
seldom sold outside the Ithaca area. Even today he is best
known for his discovery that laboratory animals maintained
on `restricted’ energy diets lived longer than those fed higher
calorie diets. It turns out that what is good for laboratory
rats is also good for humans. McCay’s observations are still
relevant today as a central focus related to aging.
“’Team McCay’ and soy: The ‘Team McCay’ became
intensely interested in soy products and their nutritional
benefits. In addition to the famous Cornell bread, they
developed literally hundreds of additional recipes based on
various soy products. Many of their recipes are available
through the SoyInfo Center (www.soyinfocenter.com).
“During World War II, fame of the McCays’ work
spread and attracted the attention of leading political figures.
Governor Thomas E. Dewey learned about their work and
called them to lead wartime nutrition programs for the State
of New York. President Franklin D. Roosevelt was known to
follow McCay’s studies for the US Navy.
“Early days: Clive M. McCay was born in Indiana
in 1898. Orphaned by age 16, he still managed to attend
the University of Illinois to study chemistry and physics,
obtaining an A.B. degree in 1920. He moved to Iowa State
for his Master’s in biochemistry and then to the University
of California, Berkeley for a PhD in biochemistry (1925).
After post-doctoral work at Yale University, where he first
worked with fish, he arrived at Cornell University in 1927
as an Assistant Professor in Animal Husbandry. It is highly
doubtful that anyone at Cornell, or anywhere else, thought of
including fish in the programs of the Department of Animal
Husbandry; but C.M. McCay thought of it.
“An act of Congress in 1930 authorized the Cortland
(NY) Experiment Station. By 1932 McCay had recognized
the opportunity presented by this station and organized a
cooperative research program with the State of New York,
Cornell University, and the Federal Bureau of Fisheries
that focused on trout husbandry and nutrition. The Cortland
Station was known by several names over the years;
becoming the Trout Nutrition Laboratory in the 1940’s, the
Eastern Fish Nutrition Laboratory in the 1950s and 60s, and
then the Tunison Laboratory of Fish Nutrition in the 1970s.
“Author and teacher: McCay plunged into the research
opportunities provided by the Cortland Station and its
cooperative programs. By early 1937 he had published

The Biochemistry of Fish, a broad summary of the known
scientific and technical literature on fish biochemistry. The
Nutrition of Trout, co-authored with A.V. Tunison was
published later in 1937. Annual and bi-annual updates
summarizing current research on trout nutrition followed.
Professor McCay was a stimulating teacher, as well as an
outstanding researcher. He and the Cortland Station soon
attracted outstanding students, such as, Arthur Phillips and
A.V. Tunison to the exciting new field of trout nutrition and
its application to trout husbandry / culture.
“Professor McCay was forced into retirement in 1962
by a stroke, but his influence carried on through the work
of his students and associates. I suggest that the reason
that he is a ‘forgotten pioneer of fish nutrition’ is because
he was not exclusively a fish nutrition researcher. C.M.
McCay was never one to limit his professional horizons. Fish
physiology and nutrition studies were just one aspect of his
broad interests. The breadth of his scholarship and research
should not diminish his reputation among fish culturists. He
deserves to be remembered as one of the great contributors to
our field. the ‘Father of Formulated Fish Feeds.’”
Note: This article was reprinted with permission from
both the author and publisher. Address: PhD (retired), 16201
E. Keymar Dr., Fountain Hills, Arizona 85268.
9812. Nickum, John G. 2012. C.M. McCay: Comparative
nutritionist and unsung fish culturist. Sidebar. Aquaculture
North America 3(3):1, 10-11. May/June. [1 ref]
• Summary: “C.M. McCay in a nutshell:
“1925-1927: Clive M. McCay begins studies on brook
trout nutrition at the Connecticut State Fish Hatchery, while
serving as post-doctoral associate at Yale University.
“1927: C. M. McCay arrives at Cornell University as an
Assistant Professor of Animal Husbandry.
1927: “McCay publishes a peer-reviewed article on
diet and brook trout growth, including specific formulas for
purified diets.
“1930: Congress authorizes the Cortland, NY
Experiment Station, which eventually becomes the Tunison
Laboratory of Fish Nutrition.
“1932: McCay recognizes the opportunities presented
by the Cortland Experiment Station and spearheads the
development of a cooperative research program supported by
Cornell University, the State of New York fisheries program,
and federal fisheries programs.
“1930s: A.V. Tunison, Arthur Phillips, and other
graduate students conduct fish nutrition studies under the
guidance of C.M. McCay.
“1937: McCay publishes The Biochemistry of Fish [an
article]; and (with A.V. Tunison) The Nutrition of Trout [a
report].
“1941: McCay undertakes food and nutrition research
for the New York State Defense Council in order to maintain
domestic food supplies in case of emergencies.
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“1943: McCay enlists in the U.S. Navy, is commissioned
and assigned to food and nutrition research with the specific
task of developing ‘abandon ship’ rations.
“1946: McCay returns to Cornell University and
places greater emphasis on human nutrition; especially for
institutionalized populations.
“1940’s and 1950’s: The Cortland Experiment Station
is renamed as the Eastern Fish Nutrition Laboratory and
becomes an international leader in fish nutrition research.
McCay remains active in its programs, while also expanding
his research to include at least a dozen other species.
“1962: Professor McCay’s career is ended by a stroke;
he dies in 1967.
Note: This article was reprinted with permission from
both the author and publisher. Address: PhD (retired),
Fountain Hills, Arizona.
9813. Shurtleff, William. 2012. Thoughts on H.T. Nielsen
and W.J. Morse (Editorial). SoyaScan Notes. June 20.
• Summary: I have just finished working through the last 20
pages of the H.T. Nielsen file at the National Archives.
His full formal name was Harold Theodore Nielsen.
Born in 1879 in Kansas, he married Hope S. Nielsen, who
was born in 1886 in West Virginia (see 1915 and 1930
Kansas state census). They had quite a few children, one by
the name of Harold T. also. He died on 15 Feb. 1959 in Santa
Barbara County, California, and was interred (on 30 Dec.
1960) next to his wife (who died on 27 Dec. 1960) in Oak
Hill Cemetery, Ballard, Santa Barbara County, California.
While at Kansas State Agricultural College, in 1900-01,
he held the rank of third sergeant in Company “A.”
In 1903, he wrote a thesis titled “Soil-Moisture Studies.”
Located at Denmark, Lincoln County, Kansas, he was
awarded the degree of bachelor of science and graduated
with the class of 1903 from Kansas State Agricultural
College (the alma mater of David Fairchild and Walter
Swingle). Later in 1903 he went to Iowa State College,
where he did graduate work toward a Master’s degree, after
which he resumed work at USDA’s Bureau of Plant Industry
(Washington, DC) (see The Industrialist, Vol. 31, 1904-05,
Manhattan, Kansas).
Identifying precisely when H.T. Nielsen started
his employment with the USDA (U.S. Department of
Agriculture) is very difficult. But he had resigned by 17 Feb.
1909. The National Agricultural Library (NAL) does not
have the administrative records of former USDA employees.
So far as we can tell from his publications: It looks like H.T.
Nielsen may have started in the Bureau of Plant Industry
(BPI), Grass and Forage Plant Investigations (GFPI) section,
in 1904.
I believe that Nielsen left USDA and Washington, DC,
in early 1909–at about age 30.
The last publication that I could find where H.T. Nielsen
was listed as being in the Forage Crop Investigations part of

the BPI was Farmers’ Bulletin No. 372–Soybeans–issued
October 7, 1909 [letter of transmittal to the SecAg dated
June 30, 1909].
The first bulletin where W.J. Morse was listed as an
assistant in Forage Crop Investigations was BPI Bulletin No.
169, issued February 3, 1910 (Letter of transmittal to the
SecAg dated was dated October 9, 1909). H.T. Nielsen was
not listed.
It certainly does appear that Morse was working as an
assistant in Forage Crop Investigations in 1909 and that H.T.
Nielsen was not working in Forage Crop Investigations in
1910 and 1911.
When Nielsen left USDA, he and his wife, Hope, moved
to Abeline, Kansas, where he wanted to be a farmer.
He seems to have left USDA on good terms with his
co-workers and to have remained that way. until the end, so
far as we know. Piper invited him to work together on forage
crops in the Philippines in 1910.
W.J. Morse arrived at USDA on 2 June 1907. It is not
clear why he was hired by C.V. Piper or if Piper knew by
then that Nielsen planned to leave. But Morse and Nielsen
must have worked quite closely together for about 18
months.
I believe that Morse was given Nielsen’s portfolio when
Nielsen left, and because Nielsen left.
I think Piper hired Morse because he felt Morse was
well educated, intelligent, and qualified to work with forage
crops at USDA. I do not know if he had soybeans in mind
when he hired Morse, but he may well have. I think by 1907
Piper believed that the soybean had a very bright future in
the USA and he wanted to find a man who would be effective
in researching and promoting it. In hindsight, Morse was
surely the right man for the job.
Compare Morse’s letters and reports with Nielsen’s.
Morse writes much better and seems to be more effective
in building long-term relationships with farmers who are
interested in soybeans and other forage crops. I think Morse
was better organized than Nielsen and a better scientist and
observer.
Morse was very good in working with people of all
types, classes, etc. People liked him.
USDA Bureau of Plant Industry, Bulletin No. 92 (by
T.H. Kearney, about dates) lists employees of the Bureau
of Plant Industry. Under “Seed and Plant Introduction and
Distribution: Scientific Staff” are included: “Harold T.
Nielsen, Scientific Assistant in Agronomy.”
An article in the Iola Daily Register titled “A Kansan
to the Islands” (11 Sept. 1911) states that Nielsen will soon
be traveling to the Philippines to teach the people how to
grow hay during the sunny months–on government land
near San Miguel, a few miles from Manila. “He has just
been appointed by the War Department to have charge of
this work. After his graduation at this college [Kansas State
Agricultural College (Manhattan, Kansas)] Mr. Nielsen took
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a postgraduate course at Ames, Iowa, and then until April 1
[1911] was in the service of the Department of Agriculture
in Washington. Upon that date he became a lecturer and
assistant in cooperative work in the Kansas Agricultural
college. He is to leave here [Manhattan, Kansas] Sept. 23 for
San Francisco.”
On 1 Feb. 1914 H.T. Nielsen became the district
agricultural agent for Northeast Kansas, Norton. In the
Biennial Report of the State Board of Agriculture to the
Legislature of the state... (No. 19, 1915) he wrote an article
titled “A practical combination of grain and livestock
farming for northwestern Kansas” (p. 287-95). In it he
discusses the importance of pasture and forage crops, such
as alfalfa. Address: Founder and owner, Soyfoods Center,
Lafayette, California. Phone: 925-283-2991.
9814. Obituary: Leonard M. Stuttman (Sept. 7, 1925–
July 16, 2012) (Web article). 2012. Lansing, Michigan:
Palmer, Bush & Jensen–Family Funeral Homes. 1 p. www.
meaningfulfunerals.net/fh/obituaries.
• Summary: “Leonard M. Stuttman, age 86 passed away
on Monday, July 16, 2012 at his residence at Independence
Village in East Lansing. Born September 7th, 1925 in
Chicago, Illinois, he was the son of Matthew and Esther
Stuttman. Len grew up in Chicago. From his earliest years
and throughout his entire life Len always displayed a love for
outdoor adventures, exploring the world and everything in it.
He graduated from Michigan State College and is a Veteran
of the Naval Air Force. Len traveled the world and had a film
adventure production company and tour group as well as
doing many travel lecture series.
“He lived in New Delhi, India with his wife and
sons for four years while working for the United States
Agricultural Department [USDA]. He also did various film
documentation across Africa. With these expeditions he was
granted membership to The Explorers Club. Len received the
Dale Carnegie Award for his bravery saving lives when he
was involved in a train wreck and was able to pull people to
safety from a burning train. Len’s world adventures, filming
and communication background led to his television show,
‘The Many Worlds of Len Stuttman’ aired in Lansing and
Chicago for several years.
“Len worked for the American Soybean Association
in Iowa and was president of INARI Ltd., a soy snack
manufacturer for 25 years. He served as President of the
Lansing United Nations and District Governor for Rotary.
He was instrumental in the development of The Woldumar
Nature Center, worked on relief for Bangladesh and ran as a
candidate for the State Senate. Len and his wife Irene were
host parents to over 40 foreign students.
“He was preceded in death by his wife of 52 years,
Irene Stuttman, son Craig Stuttman, great grandson Harper
Gibson and sister Joy Futter. Len is survived by three sons,
Jeffery (Joan) Stuttman of Holland, MI, Kurt and Aaron

Stuttman both of Lansing, seven grandchildren and ten great
grandchildren. A graveside service was held on Wednesday,
July 18th at Evergreen Cemetery in Lansing. Memorial
contributions may be made to the Woldumar Nature Center,
5739 Old Lansing Road, Lansing, MI 48917.”
9815. Glasser, Henry L. 2012. Re: Compilation of documents
created by the U.S. FDA and USDA proving that they are
now regularly using the terms “soymilk,” “soy milk” and
“soy yogurt” as common names for these products. Letter
(e-mail) to William Shurtleff at Soyinfo Center, Oct. 23. 151
p.
• Summary: This compilation contains 151 pages of
FDA and USDA documents. Exhibit B, “FDA Soymilk
Documents,” shows 7 documents dated from 21 Jan. 2003 to
17 Nov. 2010.
Exhibit C is “FDA: Office of Regulations, Policy
and Social Sciences. Center for Food Safety and Applied
Nutrition. Experimental Study of Health Claims on Food
Packages: Preliminary Topline Frequency Report: May 2007.
Exhibit D, “Studies referring to soy milk.” shows two
studies from 16 Feb. 2000 and 29 Jan. 2007.
Exhibit E, “Response letters to the National Milk
Producers Federation objection to the use of the term
‘soymilk.’” shows 5 letters written from March 8 to May 24,
2000. One of these is from SANA (9 March 2000) and one
from White Wave (24 May 2000).
Exhibit F, “Other government agencies references to
“soymilk,” shows 6 documents dated from 2010 to 2012.
Exhibit G, “Other government agencies references to
“soy yogurt” shows 3 documents dated from 22 Feb. 2012 to
2010.
Exhibit H, “References to ‘soy yogurt’ shows 14
documents from the Internet to soyfoods manufacturers and
published documents.
Note: Soy yogurt is mentioned on pages 89, 91, 100 and
105+. Address: Attorney at Law, San Francisco, California.
9816. SoyaScan Notes. 2012. What ever happened to
the French soybean variety named “Soja d’Étampes”?
(Overview). Compiled by William Shurtleff of Soyinfo
Center 8 Nov. 2012.
• Summary: Hervé Berbille, a researcher in Bordeaux,
France, who is interested in the history of the soybean
in France, tried to find out if the soybean named “Soja
d’Étampes” still existed anywhere in the world.
This variety has special historical importance because it
appears to be the earliest named soybean variety in France,
having been given this name in 1880 by E.-A. Carrière in
Revue Horticole (52:381-85. Oct. 16. See p. 383-84).
He contacted a colleague (by e-mail) at the VIR–Vavilov
Research Inst. (which has the N.I. Vavilov germplasm
collection) in Russia who replied that they did not own this
variety.
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Then he contacted the USDA germplasm collection
at the University of Illinois (Urbana-Champaign, Illinois).
They sent him (in the form of an Excel spreadsheet) the
names of 148 varieties for which the source was France, but
not one of these was “Soja d’Étampes.” Many had names
that started with “Rouest” or Grignon. The columns on this
spreadsheet are interesting: (1) Date received. The earliest is
1909. (2) PI Number. The earliest such number is PI 548433.
(3) Cultivar name, e.g. Rouest 29. (4) Country of origin:
France. (5) Comment, e.g., “Vilmorin” or “origin based on
name.” (6) Donor country, e.g. France or Belgium or Russian
Federation.
So as of this date Hérve has been unable to find a seed of
this very early French variety.
9817. Turtle Island Foods, Inc. 2012. First annual Tofurky
Trot set for Thanksgiving Day (news release). Hood River,
Oregon. 2 p. Nov. 16.
• Summary: “Hood River, OR. Turtle Island Foods, home of
the famous Tofurky, announced today that it would sponsor
the first annual ‘Tofurky Trot’ at Oaks Bottom Natural Area
in Portland Oregon starting at 9 am Thursday November 22,
2012. Participants are asked to bring non perishable vegan
food or donate $20 to an organization serving vegan food
in New York City to those residents affected by Hurricane
Sandy. Runners will receive a free Tofurky Roast and
Tofurky T shirt at the completion of their 3.9 mile run/
walk. President and founder, Seth Tibbott plans to run the
course wearing a large rendition of the iconic Tofurky Roast
packaging.
“’This is a great morning to get some exercise and
support some great causes. Next year we hope to expand the
Tofurky Trot to other US cities across the United States and
Canada.’
The Tofurky Trot will start from the Refuge Parking lot
just off the Milwaukie exit from SE Mclaughlin Avenue.
“The Tofurky Roast is a savory combination of organic
tofu, wheat protein [gluten], plant extracts and spices that
give it a taste and texture similar to a boneless breast of
turkey stuffed with a wild rice, celery and whole wheat bread
crumb stuffing. Tofurky has become an iconic mainstay
at hundreds of thousands of holiday celebrations since it’s
introduction in Portland, Oregon in 1995. This year, the
company sold the 3 millionth Tofurky Roast. And it’s not
just vegetarians who are driving up Tofurky Roast sales
so swiftly. According the USDA, Americans will consume
12.5% less turkey meat than they did in 2008 and a 2011
Harris Poll commissioned by the Vegetarian Resource Group
of Baltimore, Maryland concluded that 17% of Americans
now eat 50% of all their meals without meat.” Address:
Founder, Turtle Island Foods.
9818. Fielding-Singh, Priya; Wright, Rachel. 2012. Food
movement has barely begun: Proposition 37 aftermath

(Letter to the editor). San Francisco Chronicle. Nov. 22. p.
C6.
• Summary: The Yes on Proposition 37 failed but it got 4
million votes. “Food labeling is only one objective within
a larger movement with many health, environmental goals.
More importantly that the great social movements of our
country’s past were long, arduous and full of successes and
failures. Think about the fight for racial equality”–the civil
rights movement and the abolitionist movement which began
in the 1830s. The NAACP was founded in 1905 but passage
of the 1964 Civil Rights Act took many years and great
sacrifice.
By contrast, it has been only 25 years since the founding
of Slow Food USA, and 12 years since the USDA adopted
organic certification.
The movement to label genetically engineered foods is
a “nascent movement primed to grow.” It raised $6.7 million
from many donors. It pressured Big Food–Corporations like
Monsanto and Dow to raise more than $45 million to defeat
Prop. 37. It gave evidence that 47% of the voters may be
sympathetic to the food movement’s positions.
“The point is that to succeed, food activists must take
the long view. And they should take three lessons from the
past: (1) Transform the message from one of personal food
choices to one of community decisions about justice. (2)
Reach out to other interested groups. (3) Use many tactics
including lawsuits, street actions, boycotts, and educational
campaigns in addition to influencing conventional politics.
A large photo shows both sides of the aisle in a
supermarket–crammed with processed foods made largely
from corn–a genetically engineered food. Address: 1.
Doctoral student, Stanford Univ., studying the U.S. food
and environmental movements; 2. Doctoral student,
Stanford Univ., studying how nonprofits serving low-income
communities foster collective action.
9819. Grubb, Steve. 2012. The soynut butter industry and
market in the United States. New developments at the
SoyNut Butter Company (Interview). SoyaScan Notes. Dec.
1. Conducted by William Shurtleff of Soyinfo Center.
• Summary: Central Iowa Soy ceased doing business in
about 2009; they were undercapitalized (even though they
received a USDA grant of $120,000 in Sept. 2007) and
apparently just shut down rather than declaring bankruptcy.
Steve’s SoyNut Butter Company (SBC) had worked with
them very closely and received many samples of roasted and
ground soybeans (with the texture of a finely-ground flour)
from them in 50-pound bags, but they were never able to
come up with a satisfactory product, and they were unwilling
to make the investment of about $50,000 in grinding
equipment needed to produce it, so SBC never actually
bought any product from them; the product was too coarse.
SBC was not asking Central Iowa Soy to formulate and
bottle their product to make soynut butter; SBC works with
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another company in Cincinnati, Ohio, that takes care of that.
In addition, at about the same time that Central
Iowa Soy shut down, the consumer demand for soyfood
products, including soynuts, decreased. However SBC’s
sales of soynut butter, which had been increasing steadily,
since about 2009 have been fairly flat, although sales have
definitely increased again during 2012–about 10%.
After Central Iowa Soy shut down, they auctioned off
INARI Ltd.’s former. oil-roasting equipment; Steve does not
know who owns it now.
So while SBC continued to do business with U.S. Soy
(Jim Skiff, in Mattoon, Illinois), they also began to work
with and soon to buy roasted soy powder from Natural
Products, Inc. (Paul Lang, in Grinnell, Iowa).
After buying the roasted soy powder, SBC has it reground, formulated by adding vegetable oil, sweetener, etc.
and bottled. In addition to their smooth soynut butter, SBC
also makes a chunky, made by adding pieces of oil-roasted
soybeans to the smooth soynut butter.
After getting its soynut butter in most retail stores, SBC
turned its attention to schools, and particularly to schools for
younger children such as the Head Start program, day care,
KinderCare, preschool, and kindergarten. Many of these
private programs plus Head Start have banned peanut butter.
Note: According to www.peanutallergy.com–”Four out
of every 100 children have a food allergy.” “Peanut allergy
is the most common cause of food related death.” “Less
than 21% of patients with peanut allergy will outgrow it.”
“From 1997 to 2007, the prevalence of reported food allergy
increased 18% among children under age 18 years.”
Tragically, children continue to diet from peanut
allergies, and the rate seems to be gradually increasing.
About 2 million kids per month are now enjoying SBC’s
SoyNut Butter in place of peanut butter. Yet the potential
market is huge–perhaps 75 million kids. SBC has to
present its products in a variety of ways and forms, such
as individual cups, spread on frozen peanut butter and jelly
sandwiches–which are served in the Chicago School System.
Most schools use peanut butter as a protein source in peanut
butter and jelly sandwiches. Many use it as a backup for
older kids who forget their meal ticket; they give those kids
the peanut butter and jelly sandwich. One would think that
schools would be eager to get rid of the potential financial
liability that goes with serving peanut butter if there were an
acceptable alternative, but for public schools money is a big
problem and I.M. Healthy Soynut Butter is about 20 cents a
jar more expensive than peanut butter, so many get rid of the
peanut butter but do not replace it with an alternative. Right
now SBC has started a California Project where they will
be feeding 300,000 kids in the Los Angeles area with their
SoyNut Butter in little cups in a meal bag.
Now they have just started (in about Oct. 2012) to make
I.M. Healthy Granola (free of peanuts and tree nuts). It
comes in two types (with or without fruit), to which they add

soynut butter. “It is really nutty and nice.” Steve plans to sell
it to the same customers that buy his SoyNut Butter.
Another big new product is their I.M. Healthy Chocolate
Spread. It is made by mixing cocoa powder with their
SoyNut Butter; they are going after the Nutella market;
Nutella is a chocolate spread (from an Italian company)
with about $80 million sales in the USA but $1,000 million
in Europe. However it is very sweet. The I.M. Healthy
Chocolate Spread will have 2/3 less sugar and twice the
protein–their selling point to mothers. It is starting to
appear in stores right now. They are test marketing a TV
advertisement in the Chicago area.
The company’s next goal is to have their product much
more widely available in the public school system. They
attend a lot of foodservice trade shows where they have
two booths and sample their product. “If they want more
samples, we’ll send them free of charge.” Steve attended 3040 of these trade shows this year. “That’s the only way you
can reach some of these people.”
SBC has one competitor in the soynut butter business–
Hilton Foods from Ontario, Canada. However he can’t sell
to public school programs since they can only buy products
“made in America.” Another competitor is Sunbutter which
is made from roasted sunflower seeds but does not taste
much like peanut butter and contains much more oil than
soynut butter–to which SBC adds a little soy oil–never
peanut oil! It is made by Sungold Foods, Inc. / Red River
Commodities in Fargo, North Dakota.
Steve does not know what happened to Solnuts, makers
of dry roasted soynuts in Hudson, Iowa; in Jan. 2000 Solnuts
was sold to the Kerry Group / Kerry Ingredients / Nutriant.
Steve estimates that the market for soynut butter in the
United States is about $8 million. Steve is quite confident
that it will be much larger than that in 5-10 years because he
knows a lot of big companies that are looking to incorporate
soynut butter into bars and other food products because of
peanut allergies. Allergies are increasing. 10-12% of the
population now has gluten allergies. Address: President,
The SoyNut Butter Co., 4220 Commercial Way, Glenview,
Illinois 60025. Phone: 1-800-288-1012.
9820. Blake, Cary. 2012. Desert agriculture celebrates
century milestone of innovation. Western Farm Press
34(24):8-9. Dec. 15.
• Summary: A color aerial photo (p. 8) bears this caption:
“The University of California’s Desert Research and
Extension Center marks its 100th anniversary this year with
a long list of innovative agricultural achievements. Photo
taken by DREC historian Al Robertson from a 1947 Piper
Cub airplane.”
A black-and-white photo at the lower left corner of this
same page shows two men holding up plants, by the roots,
in each hand. The plants are labeled by hand on the photo in
black ink as follows: “Hastings Mung Beans, O-too-tan Soy
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Beans, Brabham Cowpeas, Velvet Beans.” Across the bottom
of the photo is written: “Varieties of summer legumes grown
at the U. of C. J.V. Exp. Sta., Meloland.”
The caption below this photo reads: “A summer legume
trial in October 1924. The man on the left [holding the
soybean plants in his left hand] is believed to be L. Beatty,
superintendent of the facility then known as the Imperial
Valley Experiment Farm.” Address: Farm Press Editorial
Staff, cblake@farmpress.com.
9821. Garrison, Joyce. 2012. The ancestors of William
Morse: Four individual genealogical reports, with extensive
notes and photographs. West Hartford, Connecticut. 4 p. 28
cm.
• Summary: Joyce is William Morse’s granddaughter.
These records were printed by Joyce from her genealogical
database in Family Tree Maker.
(1) William Morse’s parents. His father, John Baptist
Morse, was born on 27 Dec. 1863 in Lewis Co., New York,
the son of Jacob Morse and Johanna Ott. John married Lena
Kirschner on 8 May 1883 in Lowville, Lewis Co., New York.
Lena was born on 14 April 1863 in Kirschnerville, Lewis
Co., New York, the daughter of Nicholas Kirschner and
Theresa Hinkel. Lena was baptized on 14 May 1863 at St.
Stephen Church, Croghan, Lewis Co., New York. Address:
From 1933 to 1943 John and Lena resided at 4220 38th
St., NW, Washington, DC. Occupation: John was a butcher
at meat markets in Lowville, New York and Washington,
DC. John died first, on 3 Nov. 1942 in Washington, DC–of
coronary thrombosis. He was buried on 5 Nov. 1942 in
Fort Lincoln Cemetery, Brentwood, Prince George’s Co.,
Maryland. Lena died less than a year later, on 27 Sept. 1943
in Washington, DC–of coronary occlusion. She was buried
beside her husband.
William Joseph Morse was born on 10 May 1884 in
Lowville, New York. He was baptized on 20 July 1884 in St.
Peter’s Church, Lowville, New York: Education: In 1903 he
graduated from Lowville Academy (high school). In 1907
he graduated from Cornell University, Ithaca, New York–
with a bachelor degree only. That year, immediately after
graduation, he was invited by Charles V. Piper to go to work
for the U.S. Department of Agriculture in the Division of
Forage Crops, Bureau of Plant Industry.
William Morse married Edna Blanche Siggers on 20
Sept. 1911 at the Church of the Advent in Washington,
DC. She was born on 27 Feb. 1884 in Washington, DC,
the daughter of George William Siggers and Marcella
Blanche Simpson. They were married on 20 Sept. 1911 in
Washington, DC, at the Church of the Advent. They had
two children. Margaret Catherine Morse, born on 8 Aug.
1921 in Washington, DC. The second, a son, was stillborn
in Jan. 1926 in Washington, DC. In 1933 Wm. Morse, his
wife and daughter lived at 4220 38th St. NW [Takoma Park],
Washington, DC. Occupation: William Morse worked his

entire life for the U.S. Department of Agriculture; he soon
became the department’s expert on soybeans. Edna died first,
on 23 Dec. 1958 in Eastchester, New York–where she and
her husband had lived after his retirement from USDA. She
was buried Mt. Hope Cemetery, Hastings-on-Hudson, New
York.
Note: This cemetery plot was started by Alfred John
Thalman, the father of Wm. Morse’s daughter’s husband.
William Morse died only 7 months later, on 30 July 1959
in Eastchester, New York, and was buried at Mt. Hope
Cemetery, Hastings-on-Hudson, New York. Address: West
Hartford, Connecticut.
9822. Richard “Dick” Lawson Bernard obituary (Website
printout). 2012. http://www.heathandvaughn.com/bernard,_
richard.html 1 p. Dec. 20.

• Summary: “Richard ‘Dick’ Lawson Bernard, 86, of
Champaign, passed away on December 20, 2012 in Danville,
Illinois. He was born to Clarence and Ilda Bernard in Detroit,
Michigan in 1926.
“Dick was an internationally-recognized soybean
research geneticist and worked for 34 years for the U.S.
Department of Agriculture, National Soybean Research Lab
at the University of Illinois at Urbana-Champaign. He was
curator of the USDA Soybean Germplasm Collection and
Professor Emeritus in the Department of Crop Sciences.
“After his official retirement in 1988 from the USDA, he
continued his work, switching his focus from field soybeans
to developing improved vegetable-type soybeans known as
edamame. His Gardensoy varieties were widely distributed
to home gardeners and small vegetable farmers across the
United States and overseas.
“He was a member of the First Baptist Church of
Urbana, The American Legion, and the Moose and Elks
lodges. He enjoyed dancing and was a veteran of the U.S.
Army Air Force.
“Dick is survived by his sister, four children, nine
grandchildren, and one great-grandchild. He was preceded in
death by his parents and brother.
“A visitation will be held at Heath & Vaughn Funeral
Home, 201 N. Elm, Champaign, at 1:00 p.m. on Dec. 29,
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with funeral services following at 2:00 p.m.
“Memorial donations may be made to the ‘Richard L
Bernard Soybean Improvement Award’ in the Department
of Crop Sciences at the University of Illinois at UrbanaChampaign.
“Condolences may be offered online at www.
HeathandVaughn.com.” A small color portrait photo shows
Dick Bernard.
9823. Garrison, Joyce. 2012. Re: William and Edna Morse’s
residences and addresses. Letter (e-mail) to William Shurtleff
at Soyinfo Center, Dec. 22 and 23. 2 p. 28 cm.
• Summary: Joyce, William Morse’s granddaughter, writes:
After William Morse and Edna Siggers were married, they
lived in an apartment at 158 U St., NW, Washington, DC.
There is no way William and Edna would have lived
with either set of parents–even though those two sets
of parents lived next door to each other on V Street in
Washington, DC–the John B. Morses at 121 V. Street and
the George W. Siggers at 123 V Street. William Morse “was
raised in a devout Catholic family and Edna Siggers in
an Episcopalian one. After they married (a ceremony that
neither set of parents attended), W.J. Morse gave up the
Catholic religion (he may not have had a choice). I don’t
know exactly what the Catholic church’s prohibitions were
at the time (and there were some), but I know his wife, Edna,
would never have converted or agreed to raise any children
as Catholics.
“His family was particularly upset by the marriage, and
whenever my grandmother, Edna, went to visit her family
next door to the John B. Morses, the latter would close all
the shades on the side of the house that faced the Siggers’
house. It wasn’t until my mother, Margaret, was born that
the relationship thawed somewhat, but it was never great.
The two pieces of advice I remember my grandmother, Edna,
giving me when I was growing up were: (1) Don’t run with
scissors and (2) Never marry a Catholic.
“A clarification–W.J. Morse did get along with his wife’s
parents and they with him. The Siggers may not have been
totally in favor of the marriage, but there weren’t any bad
feelings.
The Catholic church didn’t recognize my grandparent’s
marriage and, as a devout Catholic and daily churchgoer,
Lena Morse, William’s wife, was very unhappy with the
situation (interestingly, John Morse, William’s father,
apparently didn’t attend church). Lena [William’s mother]
and Gladys [William’s sister] snubbed my grandmother
Morse [William’s wife] for several years and my
grandfather’s first loyalty was to his wife. By the time my
mother was born, I think the Morse family had resigned
themselves to the marriage and there would be family
visits. However, the Morse women [Lena and Gladys] were
never very friendly towards my grandmother, Edna, which
is probably what led to her telling me to ‘never marry a

Catholic.’
“Gladys lived with her parents until they died in the
early 1940s when she moved back to Lowville.
“In 1917 William and Edna moved from their apartment
at 158 U St. into a new home at 6809 5th St., Washington,
DC. By Googling–6809 5th St., Washington, DC–we learn
that this house was built in 1917. I think it’s safe to assume
my grandparents bought this house as a new house, in 1917–
but it was not custom built for them. When the Morse family
traveled to East Asia (1928-1931), the house was rented
out to another family. They stayed in this same house until
Morse retired from USDA (on 30 Nov. 1949, after 42 years
of public service) and moved to Eastchester, New York,
in mid-1951 to be with their daughter, Margaret, and her
husband (Mr. Thalman) and their young daughter (Joyce).
“My father [Mr. Thalman] bought three contiguous lots
on Interlaken Drive in Eastchester and had two houses built,
with an empty lot between them.
“William Morse and his wife moved there because my
family did. My father and his father had a business together
in the Bronx, and Eastchester was an easy commute.
The houses were designed by the same architect and
were similar, but different. For example, my grandparents
[the Morses] wanted a big screened-in porch, and two
bedrooms (one was an office for my grandfather) on the first
floor. Since he was in the construction business, my father
was the general contractor; my grandparents paid for their
house.
“We all moved there sometime during the late spring
/ summer of 1951. Our family moved in first–from
an apartment in Yonkers, New York (before I started
kindergarten)–then my grandparents.
“We lived at 22 Interlaken and my grandparents
[William Morse and his wife, Edna] lived at 26 Interlaken;
the empty lot was where my grandfather had a small
vegetable garden and we kids had plenty of room to play.
“You can see 26 Interlaken on Google street view.
Except for the room added above the garage, and the view
of the fence from the house next door (my parents sold the
empty lot 15-20 years ago), the front of the house hasn’t
changed. In the real world, 22 Interlaken isn’t the same–the
people who bought it from my mother in 2010 have since
torn it down and built a new home.” Address: West Hartford,
Connecticut.
9824. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2012. WISHH: Helping people and
building markets. 24(3):12. Dec.
• Summary: The group learned from DuPont / Solae officials
that “close to 4,000 metric tons of soy isolates (ISP) were
imported to South Africa in 2011.”
In Uganda and Ghana, WISHH cooperators are
processing “textured soy protein into snacks, as well as
blends for meals and flour for baking.” The products are
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well accepted. Jim Hershey, Executive Director of WISHH,
says “We’ve forged important linkages throughout the soy
value chain, both in the U.S. and overseas. For example,
our strategic partners in Africa are now repeat customers for
U.S. soy...” This work is “funded by the U.S. government,
soybean checkoff and industry.
“WISHH work in Afghanistan: In 2010, the USDA
announced that the WISHH program and three partnering
organizations would receive a cooperative agreement for
work in Afghanistan.
“Through USDA’s Food for Progress Program,
WISHH and its partners have established Afghanistan’s first
commercial soybean value chain as part of the Soybeans in
Agricultural Renewal of Afghanistan Initiative (SARAI).
As a result, Iowa-made processing equipment from InstaPro now has soybeans from Afghanistan as well as Ohio,
Michigan and other states flowing through it. An Afghan
company provided the land and the building as well as
employs the staff.
“People and livestock benefit from the high-protein soy
flour, soy meal and the crude soybean oil produced at the
Mazar-e-Sharif manufacturing facility. An Afghan dairy,
Kefayat Farms, made the first purchase of 10 metric tons of
soybean meal for its herd of 140 Holstein cows. Farmhands
soon noted the cows producing two to three additional liters
of milk a day, and the milk quality was noticeably improved
so customers were willing to pay more.
“A solid supply of soybeans is key to the processing
plant serving as a reliable source to its customers.
Throughout the three-year project, more than 200,000
bushels of U.S. soybeans will augment local production
processed in the plant. Perdue Grain and Oilseed’s 2011 sale
exemplifies how U.S. soybeans contribute to the processing
plant being a steady supplier of soy products in Afghanistan.
“In 2011, the project also assisted 891 Afghan farmers,
including 91 women, in producing the country’s first
commercial crop of soybeans on a total of approximately
450 acres. This year, 3,325 Afghan farmers, including 300
women, are planting soybeans through SARAI.”
9825. Brown, Lester R. 2013. China’s rising soybean culture
reshaping Western agriculture. www.earthpolicy.org. Jan. 8.
www.earth-policy.org/ data_highlights/ 2013/ highlights34.
[1 ref]
• Summary: “The soybean was domesticated some 3,000
years ago by farmers in eastern China. But it wasn’t until
well after World War II that the crop gained agricultural
prominence, enabling it to join wheat, rice, and corn as one
of the world’s four leading crops.
“This rise in the demand for soybeans reflected the
discovery by animal nutritionists that combining 1 part
soybean meal with 4 parts grain, usually corn, in feed rations
would sharply boost the efficiency with which livestock
and poultry converted grain into animal protein. As China’s

appetite for meat, milk, and eggs has soared, so too has its
use of soybean meal. And since nearly half the world’s pigs
are in China, the lion’s share of soy use is in pig feed. Its
fast-growing poultry industry is also dependent on soybean
meal. In addition, China now uses large quantities of soy in
feed for farmed fish.
“Four numbers tell the story of the explosive growth
of soybean consumption in China. In 1995, China was
producing 14 million tons of soybeans and it was consuming
14 million tons. In 2011, it was still producing 14 million
tons of soybeans–but it was consuming 70 million tons,
meaning that 56 million tons had to be imported.”
Graph #1 (source USDA) shows “Soybean production,
consumption, and imports in China, 1964-2011.” Significant
imports began in about 1995 and have increased steadily and
dramatically since then.
“China’s neglect of soybean production reflects a
political decision made in Beijing in 1995 to focus on being
self-sufficient in grain. For the Chinese people, many of
them survivors of the Great Famine of 1959-61, this was
paramount. They did not want to be dependent on the outside
world for their food staples. By strongly supporting grain
production with generous subsidies and essentially ignoring
soybean production, China increased its grain harvest rapidly
while its soybean harvest languished.”
Graph #2 (source USDA) shows “Grain and soybean
production in China, 1960-2011.” Grain has increased
steadily–although it decreased sharply during the period
1998-2005. Soybean production has remained small and
static. Production peaked at 17.4 million tons in 2004.
“Hypothetically, if China had chosen to produce all
of the 70 million tons of soybeans it consumed in 2011,
it would have had to shift one third of its grainland to
soybeans, forcing it to import 160 million tons of grain–
more than a third of its total grain consumption. Because
of this failure to expand soybean production over the last
15 years or so, close to 60 percent of all soybeans entering
international trade today go to China, making it far and away
the world’s largest importer. As more and more of China’s
1.35 billion people move up the food chain [eat more meat
and poultry], its soybean imports will almost certainly
continue to climb.
“Only one tenth of the soybeans used in China is
consumed directly as food such as tofu and soy sauce. The
other 90 percent is crushed, separating the oil and meal. In
China, as elsewhere, the oil is a highly valued cooking oil
and the meal is widely used in animal feed rations.
“For the world as a whole the pattern of soybean
consumption is similar. To most consumers, the soybean
is an invisible food, one that is embodied in many of the
products found in any refrigerator. Clearly, the soybean is far
more pervasive in the human diet than the visual evidence
would indicate.
“The world demand for soybeans is increasing by
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some 7 million tons per year. It is being driven primarily
by the 3 billion people who are moving up the food chain,
consuming more grain- and soybean-intensive livestock
products. Population growth is also driving up the demand
for soybeans, either indirectly through the consumption
of livestock products or directly through the consumption
of tofu, miso, and tempeh. In the two leading consumers
of soybeans, the United States and China, populations are
growing by 3 million and 6 million per year, respectively
And finally, an increasing demand for soy oil for biodiesel is
also ramping up soybean use.
“The principal effect of skyrocketing world soybean
consumption has been a restructuring of agriculture in
the western hemisphere. In the United States there is
now more land in soybeans than in wheat. In Brazil, the
area in soybeans exceeds that of all grains combined.
Argentina’s soybean area is now close to double that of all
grains combined, putting the country dangerously close to
becoming a soybean monoculture. Together they account
for over four fifths of world soybean production. For six
decades, the United States was both the leading producer and
exporter of soybeans, but in 2011 Brazil’s exports narrowly
eclipsed those from the United States.”
Graph #3 (source USDA) shows “Area harvested for
wheat, corn, and soybeans in the Western hemisphere, 19602011.”
“Although most of the growth in the world grain harvest
since the mid-twentieth century is from the tripling of grain
yield per acre, the 16-fold increase in the global soybean
harvest has come overwhelmingly from expanding the
cultivated area. While the area expanded nearly sevenfold,
the yield scarcely doubled. The world gets more soybeans
primarily by planting more soybeans. Therein lies the
problem.
“The question then becomes, Where will the soybeans
be planted? The United States is now using all of its
available cropland and has no additional land that can be
planted to soybeans. The only way to expand soybean
acreage is by shifting land from other crops, such as corn or
wheat. In Brazil, new land for soybean production comes
from the Amazon Basin or the cerrado, the savannah-like
region to the south.
“Put simply, saving the Amazon rainforest now depends
on curbing the growth in demand for soybeans by stabilizing
population worldwide as soon as possible. And for the
world’s more affluent people, it means eating less meat and
thus slowing the growth in demand for soybeans. Against
this backdrop, the recent downturn in U.S. meat consumption
is welcome news.
For further reading on the global food situation, see Full
Planet, Empty Plates: The New Geopolitics of Food Scarcity,
by Lester R. Brown (W.W. Norton: October 2012). See
particularly Chapter 9: “China and the soybean challenge.”
Supporting data sets and PowerPoint presentations are online

at www.earth-policy.org/books/fpep. Address: President,
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403,
Washington, DC 20036. Phone: 202-496-9290.
9826. Soyatech, LLC. 2013. Soya & Oilseed Bluebook 2013:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 336
p. Jan. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 7th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is a large round color
photo collage of four of the major oilseeds, plus harvesting
with a combine and shipping in containers.
The 14 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
On the inside front cover is a color ad for Omega-9 Oils
(from Dow Agrosciences). Other full-page ads related to
soyfoods are: ADM, AOCS, French Oil Mill Machinery Co.
and Insta-Pro International.
On the rear cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Chris Erickson is CEO. Mark Dineen is president. Keri
Hayes is publisher and operations director. Address: P.O.
Box 1307, 19 Clark Point Rd., Suite 112, Southwest Harbor,
Maine 04679. Phone: 207.244.9544.
9827. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of whole dry soybeans, used as beans, or ground
or flaked (240 BCE to 2013): Extensively annotated
bibliography and sourcebook. Lafayette, California: Soyinfo
Center. 950 p. Subject/geographical index. Printed 2 July
2013. 28 cm. [2337 ref]
• Summary: This is the most comprehensive book ever
published about the history of whole dry soybeans. It
has been compiled, one record at a time over a period of
35 years, in an attempt to document the history of these
interesting soyfoods. It is also the single most current and
useful source of information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology / timeline
of whole dry soybeans. About this book. Abbreviations
used in this book. How to make best use of this digital
book–Search it. Seven pages of color photos. Contains 124
photographs and illustrations. http://www.soyinfocenter.com/
books/165.
Brief chronology of whole dry soybeans:
240 BCE–The Xunzi [The Book of Master Xun],
Chapter 10, states: The sage Mozi (W.-G. Mo-tzu) may have
his gown and belt, but he will only be able to eat soybean
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congee (chuoshu, literally “suck soybeans”) and drink water
(yinshui). What worth is left to life? (Translated by H.T.
Huang, PhD, Sept. 2001).
Dr. Huang adds: “Suck soybeans” means consuming
soybeans that have been cooked with excess water for a long
time until very soft like congee. Chuo is unusual among
Chinese food words. It describes a way of consuming that is
half way between eating and drinking. The “soybean appears
to have been the only grain that was prepared in such a
manner that it could be sipped or sucked.”
220 BCE–The Zhanguoce [Records of the Warring
States Period], Chapter 8 states: The people eat mostly whole
dry soybeans cooked into granules like cereal grains (doufan)
and soybean leaves in a soup (huogeng) (Translated by H.T.
Huang, PhD, Aug. 2001).
Dr. Huang adds: In the Chinese classics, fan means
“cooked grain,” whereas today it refers specifically to
“cooked rice.” To cook whole soybeans like cereal grains
(doufan) probably meant that each bean was separate–unlike
congee. This is the earliest document seen that mentions
doufan.
1061 CE–The Tu Jing Bencao [Illustrated
Pharmacopoeia, or Pharmaceutical Natural History] states:
The Da dou, or Soy bean, has two varieties, white and black.
These black beans are used medicinally, but the white variety
is not.
1484–The Jurin-in Naifu Ki [Daily Record of Jurinin (name of a court nobleman)] in Japan, in the entry
for 12 May 1484, mentions that they ate nimame (sweet
simmered black soybeans). Although black soybeans are not
specifically mentioned, the dish has always been made from
black soybeans. Nimame is still a popular New Year’s dish in
Japan.
1779–The Encyclopedia Britannica (Great Britain), in
the entry for Dolichos, has a long section on the soybean
which states: “2. The soja is a native of Japan, where it
is termed daidsu; and, from its excellence, mame; that is,
‘the legumen or pod,’ by way of eminence. It grows with
an erect, slender, and hairy stalk. and succeeded by bristly
hanging pods resembling those of the yellow lupine, which
commonly contains two, sometimes three, large white seeds.
There is a variety of this kind with a small black fruit, which
is used in medicine. Kempfer [Kaempfer] affirms that the
seeds of this when pounded and taken inwardly, give relief in
the asthma.”
This is the earliest English-language document seen
which mentions whole soybeans, or which mentions black
soybeans, or which states that black soybeans are used in
medicine–apparently in Japan.
1790–Loureiro, in Flora Cochinensis [The Flora of
Cochin China] writes: Uses: These seeds, having been boiled
or lightly toasted, are quite acceptable to both the stomach
and the palate.
1853 Feb. 12–An article titled “The Japan Pea” in

Moore’s Rural New Yorker comments: “The seeds are good
to eat and, when young, very delicate. On soaking the round
seeds for an hour in moderately hot water, they take exactly
the form and appearance of the common white bean, become
quite tender, and have a pure and delicious nutty and oily
flavor.”
“Japan Pea” was an early name for the soybean. This is
the earliest English-language document seen published in the
USA, which states that whole soybeans are good to eat.
1856 June–In a letter to the editor of the Southern
Cultivator titled “The Japan Pea,” the unnamed writer states:
“They are very excellent for the table even when a year old,
if prepared as follows:–Soak in water over night, and boil
next day 3 or 4 hours; serve up with butter, or place them in
the oven, with a few slices of bacon, until slightly browned,
like baked beans.”
1876 July–The Bulletin de la Societé d’Acclimatation
prints a letter from the Secretary of the Society for
Horticulture near Etampes, France. He writes: This grain
leaves nothing to be desired. As for quality, it is perfect. In
order to judge it well, we have cooked it in the dry state and
tasted it seasoned only with a little salt. Prepared in this way
it tastes something like a haricot [green bean], lentil, or pea.
It is very tender and doubles exactly in volume when cooked
in excess water. It is easily digested. This legume must be
boiled for a long time before it becomes tender.
1878–In his classic Die Sojabohne [The Soybean] (p.
107), Friedrich Haberlandt (Professor at the Imperial Royal
School of Agriculture, Vienna) cracks whole soybeans into
grits, then experiments with food uses. He writes: I had soy
grits of that kind added to various potato dishes, for example
mashed potatoes and rice. I mixed soy grits with wheat
grits, cooked with milk or water, and I had soy grits added
to mashed potatoes to make a dish resembling Polenta. This
might be called Sojenta. My family also experimented with
adding soy meal to wheat flour to make bread, with and
without the addition of milk, and in all cases we were highly
pleased with the results. This opinion about the taste of soy
was shared by others, who shared in the tasting.
1880 Sept.–August Paillieux, writing about the soybean
in the Bulletin de la Societe d’Acclimatation (p. 575) is
the first the recommend the use of baking soda (sodium
bicarbonate) when soaking or cooking whole soybeans.
1894 March 1–An article titled “Some Leguminous
Crops and Their Economic Value,” by McCarthy and Emery,
published in North Carolina Agricultural Experiment
Station, Bulletin No. 98 contains an early recipe for cooking
and serving whole soybeans: “The following directions
[recipe] for cooking the ‘soy’ pea are given by Dr. J. H.
Mills, of the Baptist Orphanage at Thomasville, N.C. [North
Carolina]: Soak the peas till the skins come off. Then stir
the peas in the water until the skins rise to the surface and
skim them off. Boil the peas with bacon until soft. Add
pepper and butter to suit and serve hot. If the peas are green
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the preliminary soaking may be omitted. This makes a most
palatable dish, well liked by children.”
1916–World War I catapults the soybean into
prominence as Herbert Hoover leads a national effort to
conserve food and to find alternatives to or extenders for
meat and dairy products, which can then be sent to our allies
(and after April 1917 our troops) in Europe. On July 2 in the
Chicago Daily Tribune the Dyer Packing Co. of Vincennes,
Indiana, runs a large ad titled “Better Beans at Lower Cost”–
the first of many large ads. The company is now canning
Dyer’s Pork and Beans with Tomato Sauce; the beans are a
mixture of soja and navy beans.
Whole soybeans are also being canned in France for the
French army (Balland, Feb. 1917). Address: Soyinfo Center,
P.O. Box 234, Lafayette, California 94549. Phone: 925-2832991.
9828. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of whole dry soybeans, used as beans, or ground
or flaked (240 BCE to 2013): Extensively annotated
bibliography and sourcebook (Continued–Document part II).
Lafayette, California: Soyinfo Center. 950 p. Printed 2 July
2013. 28 cm. [2337 ref]
• Summary: 1917 May 19–An article titled “Soybeans for
Human Food, by Kay B. Park, published in Ohio Farmer is
the first to recommend that soybeans not be cooked in the
water in which they are soaked. “One result of the work is
that an exceedingly simple household method has been found
by which soybeans can be made as palatable as navy beans.
The process consists merely in soaking the beans overnight
in a large excess of hot water or until the bad flavor has
disappeared, which can be determined by tasting. The water
should be poured off and the beans rinsed. When the strong
flavor has been removed the beans can be cooked like navy
beans.”
1917 Sept.–The term “soy-bean pulp” is first used in
the popular Good Housekeeping magazine in an article titled
“Soy: The Coming Bean,” by William Leavitt Stoddard.
Eight soy recipes are given; six call for whole “soy beans”
and two for “soy-bean meal”–full-fat soy flour. The term
soy-bean pulp probably refers to whole soybeans that have
been baked then ground or mashed to a pulp.
The term is next used (very clearly) on 2 Jan. 1918 in
several recipes in the Boston Daily Globe.
1918 Feb.–Dr. John Harvey Kellogg, in an article
titled “The Soy Bean” published in Good Health magazine,
describes an ingenious way to pressure cook soybeans
without using a pressure cooker and with no concern about
stirring or burning.
1918 Feb.–The term “whole soy-beans” first appears in
the Journal of Home Economics (p. 64-70).
1918 July 30–The Boston Daily Globe writes: “Odd as it
may seem, and incredible as it may appear, the Boston baked
bean of today is almost invariably the soya bean, which is

imported from China and grown on Southern estates, from
Virginia to the Mississippi.”
1918–During the season of 1916 about 100,000 bushels
of American-grown soy beans were packed as baked beans
by several canning companies in the Central and Eastern
States” (W.J. Morse, Yearbook of the USDA).
1921 April 27–The term “canned soybeans” is first used
by J.C. Hackleman of the University of Illinois, in a letter to
W.J. Morse.
1926–Hain Health Foods (Los Angeles, California)
begins selling “Canned Soy Beans.”
1929 Nov.–La Sierra Industries (Arlington, California;
founded and run by T.A. Van Gundy) starts selling “La Sierra
Soy Beans” (Canned; Unseasoned Green-Seeded Type, or
With Tomato Sauce) and “La Sierra Soy Cereal”–a toasted
and shredded all-soy product. The latter was the company’s
best-seller in the early 1930s.
1929-1930–During their 2-year expedition to East Asia,
Dorsett and Morse (USDA agricultural explorers) find many
commercial products in Japan (Tokyo) containing whole
soybeans–many of them treats or sweets for children. In
Korea they find no food products but several uses of cooked
whole soybeans as feed (as for an ox). In China they find no
uses for food or feed.
1933–California Food Kitchens (Los Angeles,
California) launches a line of whole soybean products–the
earliest such products for which we have an advertisement.
These include Gud Fud Soya Beans, Soya Loaf, Soya Rice
Lunch, Soya Sandwich Spread, etc.
1934 June–La Sierra Industries launches La Sierra Soy
Breakfast Food (Ready to Serve Cereal). The company
advertised it in Health magazine as “Perfect Protein, High
Alkaline Ash, Low Starch.”
1941-1945–During World War II, soybeans again return
to prominence just as they did during World War I.
1945–The Kellogg Co., famous maker of breakfast
cereals (Battle Creek, Michigan), introduces Kellogg’s Corn
Soya Shreds, and advertises them widely–including two fullpage color ads in Life magazine. They were made from “soya
flakes.”
1960–The influential book Zen Macrobiotics, by George
Ohsawa, contains many recipes for soybeans (including
black soybeans) served as beans, often with Japanese
seasonings–such as soy sauce or miso.
This is the earliest macrobiotic document seen that gives
a recipe for whole soybeans served as beans.
1965–In his work “Soybean Utilization in Japan,”
William Brandemuhl has a section on Soybean tsukudani
and nimame. He says a very large maker might use 300-350
kilograms of soybeans per day for soybean tsukudani.
This is the earliest document seen that contains the term
“Soybean tsukudani.”
1971–Arrowhead Mills (Hereford, Deaf Smith County,
Texas) uses a unique process that involves infrared heat
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to make Soybean Flakes. This type of heat plasticizes the
soybeans so that they become cohesive flakes rather than
grits and flour.
1992–In The Zen Monastic Experience: Buddhist
Practice in Contemporary Korea, Robert Buswell, Jr. states:
“Bean products constitute one of the largest components of
the monastic diet during all seasons. Cooked black [soy]
beans, seasoned with soy sauce, sugar, and white sesame, are
served at least once a day.” Address: Soyinfo Center, P.O.
Box 234, Lafayette, California 94549. Phone: 925-283-2991.
9829. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of soymilk and other non-dairy milks (12262013): Extensively annotated bibliography and sourcebook
(Continued–Document part II). Lafayette, California:
Soyinfo Center. 2,972 p. Printed 30 Aug. 2013. 28 cm. [8761
ref]
• Summary: (Continued): 1936 June–Sobee, the world’s
earliest known branded soy-based infant formula, is launched
by the American Soya Products Corp. of Evansville, Indiana.
1939 autumn–Dr. Harry W. Miller, forced by the war
in China to return to the USA, starts making soymilk at Mt.
Vernon, Ohio, in a large brick plant which he and coworkers
built from the ground up. The first two products are canned
liquid soymilk (made in a pressure cooker and fortified with
vitamins and minerals) and malted soymilk (Soy-A-Malt).
Pressure from the powerful U.S. dairy industry and the
USDA convinced Miller not to call his product ‘soymilk,’ so
he latinized the name to Soya Lac. This term was first used
in late 1939 for Miller’s first American soymilk.
1940 March–K.S. Lo, founder and managing director of
the Hong Kong Soya Bean Products Co. Ltd. starts to make
soymilk in Hong Kong. His product, originally named Vita
Milk (Wai-ta-nai in Chinese) was fortified with calcium, codliver oil, and vitamins, and sold in milk bottles, primarily
as a nutritious, affordable beverage for refugees. In June
1940 the product was renamed Sunspot, and in 1953 it was
renamed Vitasoy.
1943–Bob Rich first learned about soymilk from
employees of Henry Ford, who were making soymilk at
the Carver Laboratory in Dearborn, Michigan, for use
in the Ford Hospital. In April 1945 Rich Products Corp.
launched Whip Topping–a non-dairy product. The first
lawsuit against Whip Topping (1949) charges that this is an
imitation dairy product–and thus illegal. Bob Rich and Rich
Products (Buffalo, New York) mount an aggressive defense,
contending that their product is not an imitation (which
implies inferiority to the real product) but a replacement. By
1974 Rich Products (which now also made non-dairy Coffee
Rich–a coffee whitener or creamer) had won 40 cases. That
year the Kansas Supreme Court declared Coffee Rich “a
new and distinct food” and the dairy lobby gave up. Were it
not for Bob Rich and his lead attorney, Ellis Arnall (former
attorney general and governor of Georgia, 1943-47), non-

dairy products might still be illegal in the USA!
1950s–Soymilk enters the modern era as it begins to
be marketed in bottles like soft drinks, largely due to work
by K.S. Lo of Vitasoy in Hong Kong and Yeo Hiap Seng in
Singapore.
1956 Dec.–The Plantmilk Society has its first annual
general meeting in London. Mr. C.A. Ling is in the chair.
This report in The Vegan is the earliest English-language
document seen that uses the word “plantmilk” to refer to
soymilk and other non-dairy milks–a nice short word.
1957–Japan’s first commercial soymilk, sold in bottles,
named Tônyu, is introduced by the Ueda Tofu Shop in
Hachioji, Tokyo. Dr. Harry Miller was the inspiration for and
helped to establish the shop.
1960s–In Japan, soymilk slowly increases in popularity.
New manufacturers are: Nihon Tanpaku Kogyo (1962).
College Health Foods (later renamed San-iku Foods) in
Chiba prefecture with its Soyalac (1969, also inspired
and aided by Dr. Harry Miller). Luppy Tanpaku (House
Shokuhin) in Saitama prefecture with its Luppy soymilk
(1969).
1965–ProSobee, the world’s earliest known non-dairy
infant formula based on soy protein isolates, is launched by
Mead Johnson & Co. of Evansville, Indiana.
1966–The enzyme lipoxygenase is discovered by
scientists at Cornell University [Ithaca, New York] to be
responsible for the “beany” flavor in soymilk. They develop
a process which can be used to help eliminate this “beany”
flavor.
1967–Soymilk begins to be packaged aseptically in Tetra
Pak cartons. This allows it to be sold without refrigeration
for six months or more. The first such product was Beanvit,
made by Yeo Hiap Seng Ltd. in Singapore and packaged in a
disposable tetrahedron-shaped container.
1970s and 1980s–Soymilk becomes a popular beverage
throughout Asia, spreading to Europe, Australia and the
United States.
1979–Hong Kong Soya Bean Products Co. Ltd. starts
to export Vitasoy, packed in Tetra Brik cartons, to selected
countries throughout the world. By the early 1980s exports
were going to over 20 countries, both developed and
developing. Exports to the USA began in 1980.
1980 Jan.–DE-VAU-GE Gesundkostwerk, a Seventhday Adventist food company near Hamburg, Germany,
launches GranoVita Soja Drink in 500 ml Tetra Brik cartons;
this soymilk product is made by N.V. Vandemoortele (one
of Europe’s largest oilseed crushers, founded in 1934) in
Izegem, Belgium.
1980 June–N.V. Alpro is founded by Vandemoortele to
take over production of this soymilk. Inspired and headed
by Philippe Vandemoortele, Alpro purchased the land on
which it was located from Vandemoortele, and became an
independent manufacturer. Alpro quickly became Europe’s
leading producer of soymilk, making private-label brands for
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scores of companies.
1983 July–Edensoy brand soymilk is launched by Eden
Foods of Clinton, Michigan. Imported from Japan (where
it is made by Marusan-Ai Co.), it is sold in plain and carob
flavors in stand-up foil retort pouches.
1984 Feb.–The first comprehensive study of the
soymilk market in the U.S. is published by Soyfoods Center
of Lafayette, California. It estimates that total soymilk
consumption in the U.S. in 1983 (not including soy-based
infant formulas) was 2.68 million gallons (26% of this was
imported), and total production of soy-based infant formulas
was 32 million gallons.
1984 March–Vitasoy (USA) introduces the first soymilk
whose flavor is described as “Original”–meaning dairylike or
resembling (as much as possible) dairy milk.
1984 Aug.–Westsoy Natural brand soymilk is launched
by Westbrae Natural Foods of Emeryville, California.
Imported from Japan (where it is made by San-Iku Foods), it
is sold in one flavor in stand-up foil retort pouches.
1984 Oct.–Westbrae Natural Malted’s, a thick soymilk
resembling a milk shake, are launched in many flavors by
Westbrae Natural Foods, imported from Japan.
1986 Nov.–Edensoy starts to be made in America by
American Soy Products (ASP) at a large, modern plant in
Saline, Michigan, and sold in Tetra Brik aseptic cartons. ASP
is a joint venture of 4 Japanese companies and Eden Foods.
1986–Raj Gupta (of ProSoya Foods International,
Ottawa, Ontario, Canada) applies for two patents on the
oxygen-free, cold-grind process and equipment that he has
invented. The first U.S. patent is issued on 17 May 1988.
This process soon becomes widely used to make goodtasting soymilk. ProSoya becomes a major manufacturer of
systems used to make soymilk worldwide.
1988 Nov.–Pacific Foods of Oregon launches its first
soymilk product, Naturally Northwest Soy Beverage [Plain],
in a 1-quart Tetra Brik Aseptic carton. The company’s new
factory is in Tualatin, Oregon.
1990 April–WestSoy Lite, America’s first “lite” soymilk,
with a low fat content, is introduced in plain, vanilla, and
cocoa flavors by Westbrae Natural Foods. Made by adding
water to regular soymilk, the product is less expensive to
make, but also contains less nutrients.
1990 June–Alpro opens a new soymilk plant at
Wevelgem, Belgium. Costing about US$15 million and
having a capacity of 45 million liters a year, it is reputed to
be the largest in the world. Alpro now makes about 70% of
the soymilk in Europe.
1990 June–Rice Dream, a non-dairy beverage, is
launched in a Tetra Pak aseptic carton by Imagine Foods
of Palo Alto, California. It is made by California Natural
Products of Manteca, California, using an innovative
patented process, in which the ground rice is digested
by enzymes. Many prefer its flavor to that of soymilk.
(Continued). Address: Soyinfo Center, P.O. Box 234,

Lafayette, California 94549. Phone: 925-283-2991.
9830. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of early named soybean varieties in the United
States and Canada (1890-2013): Extensively annotated
bibliography and sourcebook (Continued–Document part
III). Lafayette, California: Soyinfo Center. 961 p. Printed 12
Oct. 2013. 28 cm. [2119 ref]
• Summary: (Continued):
1941 July Etum or Eatum (large seeded)–Yellow (straw),
hilum light brown
1941 July Green and Black (large seeded)–Green and/or
black
1941 July Jackson (large seeded)–Green, with black
hilum and green cotyledons
1941 July Jefferson (large seeded)
1941 July Kanum (large seeded)–Yellow (straw), hilum
light brown
1941 July Sac (large seeded)–Yellow (olive), hilum
black
1941 July Seminole (large seeded)–Yellow (straw),
hilum brown
1941 July Tastee (large seeded)–Yellow (olive), hilum
black
1941 July Wolverine (large seeded)–Yellow (straw),
hilum pale to light brown
1941 July Yellow Marvel (large seeded)–Yellow
1941 July–”Shanghaied. a Super Food,” by W.J. Morse
is published in Soybean Digest (p. 4-5, 10). The “super
food” is green vegetable soybeans from large-seeded edibletype soybeans. A table shows 42 “edible varieties classified
according to maturity.” Ten of these are first mentioned here.
1942 Apr. Cherokee (large seeded)–Green, hilum brown
1943 Mendota (large seeded)–Yellow (straw), hilum
light brown to brown
1945 Jan. Sanga (large seeded)
1945 June Delsoy (large seeded)–Yellow (straw), hilum
dark brown
1948 May–”Soybean Varietal Names Used to Date,” by
W.J. Morse is published as Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148 (9 p.). A treasure
trove of soybean variety names, P.I. numbers, and synonyms
1948 Aug.–”Soybean Varieties: Descriptions, Synonyms
and Names of Obsolete or Old and Seldom Grown Varieties,”
by USDA Production and Marketing Administration [Grain
Branch] is published as a 25-page booklet. It contains:
Description of varieties (129 varieties). Synonyms of variety
names (120 synonyms). Obsolete or old or seldom grown
varieties (149 varieties).
1949–The Soybean Germplasm Collection is established
in two locations: Urbana, Illinois and Stoneville, Mississippi.
The objective is “to collect and maintain all significantly
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different soybean strains from throughout the world.” “Prior
to 1949 no consistent attempt was made to preserve soybean
germplasm, and many introductions and old domestic
varieties were discarded.” “A total of 1,524 PI strains or
domestic varieties derived from PI strains were recovered
and are now in the collection. This compares with 7,867
introductions made from 1898 to 1944.” The collection is
divided into six parts, including wild soybeans and perennial
Glycine species (Bernard et al. 1987. p. 1).
1953 June Harosoy (large seeded)
1956 Apr. Kanrich (large seeded)–Yellow, hilum yellow
1956 Apr. Kim (large seeded)–Green with black hilum
1967 Feb. Disoy (large seeded)–Yellow, hilum yellow
1967 Feb. Magna (large seeded)–Yellow
1967 Feb. Prize (large seeded)–Yellow, hilum pale/clear
1967 May Verde (large seeded)–Green, hilum light buff,
with green cotyledons
1969 May Provar (high protein)–Yellow (dull), hilum
brown and large
1969 Aug. Protana (high protein)–Yellow (shiny), with
imperfect black hilum
1970 Feb. Kahala (large seeded)
1970 Feb. Kaikoo (large seeded)
1970 Feb. Kailua (large seeded)
1970 Feb. Mokapu Summer (large seeded)
1975 July Emerald (large seeded)–Green (green
cotyledons), hilum black
1976 Apr. Grande (large seeded)–Yellow (light with dull
luster), hilum light tan
1977 Maple Arrow–Yellow
1978 Oct. Vinton (large seeded)–Yellow (dull), hilum
yellow
1981 Aug. Vinton 81 (large seeded)–Yellow (dull),
hilum yellow
1984 Dec.–”Dorsett-Morse soybean collection trip to
East Asia: 50 year retrospective,” by Theodore Hymowitz
is published in Economic Botany (p. 378-88). The two
plant explorers collected 4,451 soybean accessions and sent
them to the USA to be given SPI numbers. Until about 1950
the collection was used primarily for the development of
vegetable type soybean cultivars. During this period many of
the accessions were lost. As of 1984 only 945 of the original
4,451 accessions are available in the United States soybean
germplasm collection. The entire trip cost about $25,000–an
investment that has repaid itself many times over.
1986 Jan. Merrimax (large seeded)–Yellow (glossy),
hilum buff
1988 Oct.–”Origins and Pedigrees of Public Soybean
Varieties in the United States and Canada,” by Richard
L. Bernard et al. is published as USDA Technical Bulletin
No. 1746. 68 p. Excellent–maybe the single best work on
this subject. Tables 3 and 4 (p. 4-30) correspond to the
information in this book, however the “Year named or
released” is not nearly as accurate as the dates given in the

present book.
1989 Nov. Harovinton (large seeded)–Yellow (dull),
hilum yellow
1991 Apr. Proto (high protein)–Yellow (dull), hilum buff
2000 May Gardensoy (large seeded)–Green. Address:
Soyinfo Center, P.O. Box 234, Lafayette, California 94549.
Phone: 925-283-2991.
9831. Roth, Matthew D. 2013. Magic bean: The quests that
brought soy into American farming, diet and culture. PhD
thesis, Rutgers, The State University of New Jersey. iii + 530
p. Oct. 28 cm. [1002 + 1208 footnotes + 45 endnotes]
• Summary: This book is a series of carefully researched,
well written and well documented biographies of various
men, women and institutions that were important in
introducing soybeans and soyfoods to the United States.
Some of the men and women whose detailed biographies are
presented here (such as William Morse, Henry Ford or Harry
Miller) are well known to those interested in the history of
soybeans and soyfoods in the USA; yet in each case many
important and interesting new details are added to the life
story of each person. Other men and women discussed here
(such as Harry Harrison, William Poage, Tsuru Yamauchi or
Yamei Kin) are largely unknown to soybean historians, and
their inclusion in this thesis will help to ensure that they are
given the place they deserve in future histories of soybeans
and soyfoods in the United States.
The footnotes and bibliography are a treasure. The
bibliography, containing 1,002 references, is divided into two
sections: (1) Archival sources. (2) Books, chapters, articles,
and webpages. Each of the seven chapters has its own series
of footnotes, whose numbering starts over again with one at
the beginning of each chapter, for a total of 1,208 footnotes.
In addition, at the end of the bibliography is a section titled
“Notes” which contains 45 numbered notes.
Why so many new bibliographic references? First,
because the author did extensive archival research, much
of it in archives that have not been previously examined for
material on soy. Second, because in recent years many books
and periodicals (including newspapers) have been scanned,
digitized and made available to researchers and the general
public. A search, for example, on “Yamei Kin” will produce
a wealth of results in unexpected places.
Containing much new and interesting information, this
thesis is not, however, a history of soybeans or soyfoods
in the United States. Rather, it presents various important
sections and subsections of that larger history.
Contents: Introduction: A century of soybeans.
1. Crossings: The picture bride–Tsuru Yamauchi, The
missionary–Harry Miller. The plant explorer–Frank N.
Meyer.
2. Footholds: The agronomist–William J. Morse, The
emissary–Yamei Kin, The missionary [Harry W. Miller].
3. Field days: The extension specialist–J.C. Hackleman,
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The salesman–A.E. Staley, The agronomist [William Morse].
4. Manifold Uses: The industrialist–Henry Ford, The
chemist–Percy Lavon Julian, The board–Chicago Board of
Trade, The missionary [Harry Miller].
5. Wartime substitute: The picture bride [Tsuru
Yamauchi], The nutritionists–Clive and Jeanette McCay, The
investigator–Warren Goss.
6. Hidden Ingredient: The congressman–William Poage,
The breeder–Edgar E. Hartwig, The middleman–Dwayne
Andreas, The chemist [Percy L. Julian].
7. Soytopia: The writer–Harry Harrison, The guru–
Stephen Gaskin, The artisans–William Shurtleff and Akiko
Aoyagi, The picture bride [Tsuru Yamauchi].
Bibliography.
When asked about the unusual structure of the table of
contents and the thesis, the author replied (7 Dec. 2015):
“The short answer is that the way I structured the dissertation
was probably too complicated by half. The idea was to
anchor each chapter section to a person, each of whom
was either important in their own right and/or was a standin for a larger group. Morse, of course, was both: a key
figure and a representative USDA ‘agronomist.’ The titling
convention was to have the specific person named the first
time they appeared, but have only the generic name, such as
Agronomist, appear in subsequent chapter-section names.
Yamauchi, while not central in her own right, was a way to
anchor sections about the Japanese-American community;
hence her appearance in three chapters.” Address:
Philadelphia, Pennsylvania 19123.
9832. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of soy flour, grits and flakes (510 CE to 2013):
Extensively annotated bibliography and sourcebook
(Continued–Document part II). Lafayette, California:
Soyinfo Center. 2053 p. Printed 1 Dec. 2013. 28 cm. [6616
ref]
• Summary: (Continued): 1941 June 7–Business Week
reports that last year U.S. food companies used about
3,000,000 lb of soy flour.”
1941 Aug.–The term “full-fat soya” is first used to refer
to full fat soya flour (USDA).
During and after World War II production and
consumption of soy flour rises to dizzying new heights
in the USA because of its high protein content, low cost,
long shelf life, and versatility of use. It is used to supply
American allies as part of the lend-lease program. On 5 Dec.
1942 Science News Letter reported that over 600 million
pounds of soya flour and grits have been purchased by the
Agricultural Marketing Administration for shipment to our
allies and for school lunches. It was also used as part of
rations for the armed forces. After the war it was used as a
major component of food relief programs, such as UNRRA
(United Nations Relief and Rehabilitation Administration)
and by many voluntary and church relief organizations.

1942 Sept.–The Soy Flour Association (Chicago,
USA) reports that “The consumption of edible soy flour in
the United States has remained around 25 million pounds
annually for the past few years.”
1943 June 11–The “Report of the State Food
Commission” (by H.E. Babcock) in the New York Times,
first mentions soy flour in its call for a more nutritious loaf of
bread. By mid-1949, this “open formula” loaf, enriched with
soy flour, would soon come to be known as Cornell “triplerich” Bread, the creation of Dr. Clive and Jeanette McCay
(Rorty 1950). The McCay’s were persistent and influential
critics of typical American enriched white bread.
1943 Dec.–Soya Corporation of America starts making
Sycora Whole Soya Flour and Full-Fat Soy Grits, in
Hagerstown, Maryland. The brains and driving force behind
the operation is Dr. Artemy Horvath. Their office is at 30
Rockefeller Plaza, New York City.
1946 Sept.–The term “whole soy flour” is first used.
1947–ADM Brew Flakes (soy flakes) are launched as a
commercial product for improving the head of foam on beer.
1954 July 10–Public Law 480, technically known as
the Agricultural Trade Development and Assistance Act,
is signed into law on 10 July 1954 by President Dwight D.
Eisenhower. The program soon became widely known as
Food for Peace. Over the next 50 years, millions of tons of
soy flour were sent overseas for various reasons as part of
this food program.
1956–The term “soyaflour” is first used to refer to soy
flour (Pineda).
1963 Sept.–A completely new method is developed for
making soy flour. It involves the use of an extrusion cooker
(also called an extruder) and produces a low-fat flour made
without any chemicals or solvents (Soybean Digest, Sept.
1963, p. 91; Soybean Digest, Feb. 1989, p. 56h).
1966 Sept.–CSM (Corn-Soya-Milk) starts to be shipped
overseas to needy countries by the P.L. 480 (Food for Peace)
Program. Eventually more than a million tons are shipped.
1999 Oct. 26–The U.S. Food and Drug Administration
(FDA) authorizes a health claim stating that consumption of
6.25 grams of soy protein per serving, as a part of a healthy
diet, low in saturated fats and cholesterol, may reduce the
risk of heart disease by lowering cholesterol levels. This
claim soon appears on the front of many products that meet
these requirements. It leads to the creation of many new
soy products, including products containing soy flour, and
generates major public interest in soyfoods. Address: Soyinfo
Center, P.O. Box 234, Lafayette, California 94549. Phone:
925-283-2991.
9833. Biobased Solutions (United Soybean Board–Web).
2013. How soy-based products lead to LEED certification.
15(2):1. Dec. www.soynewuses.org.BiobasedSolutions.
• Summary: “LEED-certified buildings qualify for tax
rebates and other incentives that can help cover the cost of
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the higher-quality materials required by LEED standards.
“What if you could build with materials that are
sustainable, that reduce exposure to suspect carcinogens
and reduce our reliance on petroleum? And what if those
materials perform the same or better than the products they
replace, cost the same or less, and even earn LEED points?
“You can. In fact, contractors and consumers have been
realizing these building benefits and more when they ‘think
soy.’
“LEEDing the way to certification: The United
Soybean Board (USB) has supported the development of
many products that have become important components
of buildings certified by the U.S. Green Building Council
(USGBC) LEED program.
“Soy-based feedstocks significantly reduce greenhousegas emissions and use less fossil fuel in their manufacture,
which earns points in the Materials and Resources (MR)
section of LEED certification for:
“Use of a rapidly renewable resource
“Avoiding chemicals of concern
“Good life-cycle-assessment (LCA) scores
“Soy-based materials also score high in the Indoor
Environmental Quality (IEQ) 4.1 category, which establishes
thresholds for material emissions and volatile organic
compound (VOC) levels. They also excel in the IEQ 4.4
category, which rewards the use of wood products that don’t
have added urea-formaldehyde.
“However, the advantages of using soy-based materials
go even further.
“A cure for sick buildings: Soy-based adhesives used
in plywood are drop-in replacements for urea-formaldehyde
adhesives, which emit (off-gas) formaldehyde into indoor
air in buildings. Unhealthy concentrations of formaldehyde
can contribute to ‘sick building syndrome.’ The World
Health Organization has indicated that urea-formaldehyde
off-gassing is a known carcinogen in humans. Soy-based
materials are competitive in price and are widely available
through lumber suppliers and retailers.
“Soy is also used in the production of suspended
wood ceilings and walls, as well as wood tiles. These types
of products provide aesthetics, sound dampening, and
concealment.
“Flooring installation adhesives also contain soy as a
raw material component. Some of these products are one part
formulations that can replace and outperform more costly
epoxy, urethane, and acrylic adhesives and are easy to use,
easy to clean up, and easy to install.
“The perfect way to green-light building code
improvements: As a renewable, low-toxicity resource that
contributes to good indoor environmental quality, soy
materials help meet the requirements for the International
Green Construction Code (IGCC). The new code is expected
to make buildings more efficient, reduce waste and have a
positive impact on health, safety and community welfare.

“With support from USB, Sherwin-Williams researchers
developed a new paint formulation that utilizes soybean oil
and recycled plastic bottles. This formulation reduces VOCs
by 60 percent.
“The company received the 2011 Presidential Green
Chemistry Award from the Environmental Protection Agency
(EPA) for its new formulation. Today, Sherwin-Williams
sells more than 20 million gallons of soy-based products
each year. Ten of their soy-based coatings are certified under
the U.S. Department of Agriculture’s BioPreferred program.
“Life-Cycle Benefits of Soy: Rigorous studies
demonstrate valuable life-cycle contributions from using
U.S. soy for non-food uses, including building-construction
materials. USB released a peer-reviewed update of the
life-cycle-inventory databases for soybean production and
processing. The update considered four key soy-derived
feedstocks for industrial products: (1) methyl soyate, (2) soy
lube base stock, (3) soy polyol and (4) soy resin. Check out
the report online at www.SoyNewUses.org.
“Green Building and Design Freedom: As manufacturers
realize the value and benefits of using soy as a replacement
for petrochemicals and carcinogens, the number of soy-based
products continues to grow. Performance advantages of soybased products, combined with enhanced availability, make
it easier than ever to design more environmentally friendly
buildings.
“Soy-based materials create strong, beneficial
construction plastics. Soy polyols can be used for
polyurethane and as a base material for thermoset plastics.
“Carpet and artificial turf backing developed with USB
support by Universal Textile Technologies uses soy feedstock
to replace styrene butadiene and polyvinyl chloride (PVC).
This reduces VOC production and the total flammability of
the flooring.
“Spray-foam insulation based on soy polyurethane made
by several manufacturers delivers a high R-value and a good
barrier for air and moisture. The product is typically applied
as a system, sprayed into enclosures. It can also be sprayed
into floor and roof assemblies.
“For furnishings, built-in seating and other uses, flexible
soy foam enjoys a growing market in the architectural and
construction industries. It is already used extensively in the
automotive and furniture industries.
“Many lubricants and solvents used in building
mechanical systems can be made with soy.
“Soy has also been introduced as a base material for
producing an alternative to asphalt cement, which constitutes
about 28 percent of the materials for roof shingles. Some
manufacturers and contractors are recycling used shingles,
using solvents that are about 25 percent soy based. This is
considered a valuable material-reuse strategy, as well as a
promising way to cut project costs since primary asphalt
prices have quadrupled in the last decade alone.
“An abundant, renewable resource that is healthier for
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building occupants and versatile and durable for construction
uses? The simple soybean sounds like a winning ingredient–
ripe for growth in the world of building design and
construction.
“Check out the latest soy-based materials in the Soy
Products Guide.”
9834. Johnson, Charles. 2013. A world of potential: Ag
policy guru Robert Thompson is still passionate about farm
profits and feeding the world. Corn and Soybean Digest.
Dec. p. 26, 28, 29.
• Summary: Robert Thompson is an agricultural economist
who has held an impressive list of jobs–including 11 years
at Purdue University [Indiana], then two years as senior
staff economist for agriculture on the president’s Council of
Economic Advisers, then and from 1985 to 1987 as Assistant
Secretary of USDA. Then he moved on to even higherlevel jobs, Dean of Agriculture at Purdue, president and
CEO of Winrock International’s Institute for International
Development, then director of agriculture and rural
development at the World Bank, and finally endowed chair in
agricultural policy at the University of Illinois.
Nowadays he spends about half his time teaching two
graduate-level classes on international relations at Johns
Hopkins University’s campus in Washington, DC. The rest
of the time he travels the world speaking about agriculture
roughly 40 times a year. One of his favorite themes: U.S.
farmers can contribute in a large way to feeding the world’s
growing population, if they are given the chance.
“’The three most fertile soils on the planet are in the
U.S. Corn Belt, the Argentine Pampas and Ukraine,’ he
says. ‘But the U.S. Corn Belt is the only one of the three not
hampered by extensive government intervention.’”
Juan Peron’s policies in Argentina have hurt farmers,
and Ukraine has never had a coherent agricultural policy.
Over the next 40 years there will be 40% more people
to feed [7 million + 2.8 million = 9.8 million by 2053]. With
rising affluence in China and India, world food demand
could increase by 70 to 80% in 2053.
Today’s successful U.S. farmer needs a strong education:
a B.S. in the science of agriculture plus an MBA.
9835. Soyfoods Association of North America. 2013. Myth
busters (Website printout–all). www.soyfoods.org/myth 1 p.
Retrieved 22 Dec. 2014.
• Summary: (1) “Hormone Intake:
“Myth: Soy added to packaged foods is raising people’s
hormone levels.
“Fact: Mean isoflavone intake for the average U.S.
person is only 2.35 mg/day, about the amount from one
ounce of soymilk, calculated using the USDA database
and the National Health and Nutrition Examination Survey
(NHANES) III 24-h dietary recall. Often the soy ingredients
added to many foods are soy oil and lecithin, which do not

contain isoflavones.
“Whole soybeans provide isoflavones, which are plants’
natural phytoestrogens and different from human estrogen
Isoflavones often block the action of estrogen and thus have
a positive role in lowering incidence of breast cancer.
“Concerns that Americans are exposed to large
amounts of isoflavones because soy is added to a number
of commonly consumed foods aren’t borne out by the data.
The total mean intake of isoflavones in Asian countries
ranges from 25 to 50 mg/d, with a small proportion (10%)
consuming as much as 100 mg/day.
“References: Bai W, Wang C, Ren C. Intakes of total and
individual flavonoids by US adults. Int J Food Sci Nutr. 2013
Sep 11.
(2) “Calcium in soymilk:
“Myth: Soymilk has less calcium than cow milk.
“Fact: The amount of calcium in soymilk is equivalent
to the amount of calcium in cow’s milk. In addition to
naturally occurring calcium in soybeans, soymilk is fortified
with 300-400 milligrams of calcium (30-40% of daily value)
per 8 ounces, along with vitamin D, vitamin A and vitamin
B12. Furthermore, soymilk contains no cholesterol and
is very low in saturated fat. Research shows that calcium
absorption from calcium-fortified soymilk mirrors that from
cow’s milk. In fact, the 2010 Dietary Guidelines Advisory
Committee concluded that soymilk is the best alternative for
people who do not consume cow’s milk because of allergies,
lactose intolerance, or cultural and religious reasons. “This
chart below outlines how soymilk compares to other milk
alternatives and to cow’s milk:” The nutritional composition
of fortified soymilk, fortified soymilk light, whole milk, 2%
reduced fat milk. rice milk, almond milk, hemp milk, and
coconut milk are given. Data collected from USDA Nutrient
Database.
“References: Zhao Y, Martin BR, Weaver CM. Calcium
bioavailability of calcium carbonate fortified soymilk is
equivalent to cow’s milk in young women. J Nutr. 2005
Oct;135(10):2379-82.
(3) “Heart Disease:
“Myth: Soy protein does not make much of a difference
in lowering cholesterol.
“Fact: Not true! Soy protein can help meet protein needs
and the FDA authorized health claim for soy protein states
that ‘25 grams of soy protein a day, as part of a diet low in
saturated fat and cholesterol, may reduce the risk of heart
disease.’ It may help reduce the risk of coronary heart disease
(CHD) by lowering low-density lipoprotein cholesterol
(LDLC) and perhaps also by lowering blood pressure.
Isoflavones may also directly improve arterial health.
“Recent evidence provides support for the FDA soy
and heart health claim showing around a 5% reduction in
LDLC. Evidence suggests that every 1% reduction in LDLC
leads to a 1% to 3% reduction in CHD risk, so this is great
news for those looking to improve heart health. Other recent
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research suggests that isoflavone-rich soy protein inhibits
the progression of subclinical atherosclerosis in young
postmenopausal women.
References: Food labeling: health claims; soy protein
and coronary heart disease. Food and Drug Administration,
HHS. Final rule. Red Regist 1999; 64:57700-33.
“Messina M, Messina V, Jenkins DJ. Can breast cancer
patients use soyafoods to help reduce risk of CHD? Br J Nutr
2012;108:810-19
“Hodis HN, Mack WJ, Kono N, et al. Isoflavone soy
protein supplementation and atherosclerosis progression in
healthy postmenopausal women: a randomized controlled
trial. Stroke 2011;42:3168-75.
(4) “Hypothyroidism:
“Myth: Soyfoods can lead to hypothyroidism.
“Fact: Soy does not adversely affect thyroid function
in healthy people and does not need to be avoided for those
taking medication for hypothyroidism.
“More than 20 clinical studies show that isoflavones do
not adversely affect thyroid function in healthy people. This
research includes multi-year studies in which participants
consumed large amounts of soy.
“References:
“Messina M, Redmond G. Effects of soy protein and
soybean isoflavones on thyroid function in healthy adults
and hypothyroid patients: a review of the relevant literature.
Thyroid 2006;16:249-58.
“Bitto A, Polito F, Atteritano M, et al. Genistein
aglycone does not affect thyroid function: results from a
three-year, randomized, double-blind, placebo-controlled
trial. J Clin Endocrinol Metab 2010;95:3067-72.
(5) “Allergies:
“Myth: Many people have soy allergies.
“Fact: Not true! Although some do have allergies to soy
protein, in comparison, an allergy to milk protein is 80 times
more common.
“The College of Allergy, Asthma, and Immunology
estimates that approximately 0.4% of American children,
or about 298,410 under the age of 18, are allergic to soy,
whereas the more frequent allergies report milk (32%),
peanuts (29%), eggs (18%), and tree nuts (6%). However, by
age 10 an estimated 70% of children will outgrow their soy
allergies.
References:
“American College of Allergy, Asthma, and
Immunology. Soy Allergy. Accessed on August 26, 2013,
http://www.acaai.org/allergist/allergies/Types/food-allergies/
types/Pages /soy-allergy.aspx.
“Gupta RS, Springston EE, Smith B, et al. Geographic
variability of childhood food allergy in the United States.
Clin Pediatr (Phila) 2012;51:856-61
“Nowak-Wegrzyn A, Conover-Walker MK, Wood RA.
Food-allergic reactions in schools and preschools. Arch
Pediatr Adolesc Med. 2001:155;790-5.

(6) “Male feminization:
“Myth: Soyfoods have feminizing effects on men.
“Fact: Not true! The preponderance of evidence shows
that soyfoods do not feminize men or impair male fertility.
“Extensive clinical research shows that even large
amounts of soy do not lower testosterone levels or raise
estrogen levels in men. Clinical research also shows that
soy does not adversely affect sperm or semen parameters. In
fact, Italian researchers suggested soy isoflavones could be a
treatment for low sperm count.
“References:
“Messina M. Soybean isoflavone exposure does not
have feminizing effects on men: a critical examination of the
clinical evidence. Fertil Steril 2010;93:2095-104.
“Casini ML, Gerli S, Unfer V. An infertile couple
suffering from oligospermia by partial sperm maturation
arrest: can phytoestrogens play a therapeutic role? A case
report study. Gynecol Endocrinol 2006;22:399-401. (7)
Breast Cancer:
“Myth: Breast cancer patients should avoid soyfoods.
“Fact: Not true! Recent human research shows that
soyfoods are safe and may possibly even be beneficial for
some breast cancer survivors and for some at high risk for
breast cancer.
“A recent study followed more than 9,500 women in the
U.S. and China who had been diagnosed with breast cancer
and found that those who consumed at least 10 milligrams of
soy isoflavones per day (the amount in a half cup of soymilk)
had a 25% lower chance of breast cancer recurrence
than those who consumed less than 4 mg of isoflavones.
Not unexpectedly, both the American Institute of Cancer
Research (AICR) and the American Cancer Society (ACS)
have concluded that soyfoods are safe for breast cancer
patients.
“References:
“Nechuta SJ, Caan BJ, Chen WY, et al. Soy food intake
after diagnosis of breast cancer and survival: an in-depth
analysis of combined evidence from cohort studies of US
and Chinese women. Am J Clin Nutr 2012;96:123-32
“Rock CL, Doyle C, Demark-Wahnefried W, et al.
Nutrition and physical activity guidelines for cancer
survivors. CA: A Cancer J. for Clinicians 2012;62:242-74.”
Address: 1050 17th Street, N.W., Suite 600 Washington, DC
20036. Phone: 202-659-3520.
9836. Archuleta, Ray. 2014. Soil matters: USDA agronomist
teaches the value of soil as ecosystem. Acres U.S.A. Jan. p.
52-58.
• Summary: Soil is the engine of farm production. Healthy
soil is the key to your farm. Healthy soil is high in organic
matter; the more organic matter in the soil, the less water you
need, and the better your soil will hold water, and withstand
both drought and flooding. Healthy soil is full of life–such
as earth worms, microorganisms, molds, etc. Dig into your
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soil–you can learn a lot. Healthy soil should be covered
all the time–year round. That cover (the detritusphere and
cover crops) protects the soil and the living things in it, and
it slowly adds organic matter to the soil. Healthy soil is well
structured; that structure and porosity help it to hold water
and enable roots to penetrate deeply. One key to a healthy
soil: do not disturb! Do not plow it–use no till.
Ray, an agronomist, is known as “Ray the Soil Guy.”
He “charms audiences all over the country, blending humor,
visual aids and an effervescent personality to persuade
people of the importance of creating and maintaining soil
health... He works for the Natural Resources Conservation
Service [NRCS, which began life in 1933 as the U.S. Soil
Conservation Service], a division of that notorious promoter
of industrial agriculture, the USDA.” He graduated from
New Mexico State University with a degree in Agricultural
Biology. But in the classroom he “was taught a very
reductionist, linear view of soil and natural ecosystems;
reductionist science is a very fragmented way of looking
at natural systems. I did not learn critical thinking that
embraced a holistic, big picture ecological view of
farming systems or agroecosystems... Natural systems or
agroecosystems are dynamic living systems, not predictable
non-linear systems.
“Not one of my ag professors correctly stated the correct
premise for my education... The premise I learned from
school was to improve production... The correct premise
is production through biomimicry. Mimic the biology–in
other words, farm in nature’s image.” We need to understand
how our agroecosystems can mimic, collaborate with and
facilitate natural ecosystems. “But instead I learned the
control and command paradigm”–based on large capital
outlay and costly petroleum based inputs. Those in the “soil
health movement” are dramatically “reducing pesticides,
fertilizer and fuel usage.”
Soil is more than merely a medium for growing
plants. The elegant subterranean universe, home to a
myriad of organisms, is interconnected to our climate,
to all ecosystems, and to us. “I stress that everything is
interconnected and is one. I learned this by studying ecology,
quantum physics and theology.”
“Soils have over 50,000 species of bacteria in 1 gram of
soil.”
Question: Do conventional farmers “need to make a
crucial shift from regarding weeds as attackers to regarding
them as signals that tell you to do something different?”
Archuleta: “I like that... They are telling me that I’m
doing something wrong.” Usually tilling too much or overgrazing.” Weeds are also healers of unhealthy soil.
“I used to think that NPK were the most important
things in the soil... Now I say it is carbon. Carbon drives the
soil ecosystem.”
The soil health movement was driven from the bottom
up. It started with the farmers; it was not an administrative

decision.
Looking at wasted water as a runoff problem is the
wrong approach; it is an infiltration problem, a symptom of
poor soil function. Soil must be covered all the time, so we
can intercept that raindrop when it hits the ground.
People focus too much on carbon dioxide and climate
change; they need to focus more on soils that are naked
and uncovered. “If we fix the microclimate we can fix the
macroclimate by healing the soil.”
Check out Ray’s 1-minute talks at http://www.
nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/
health/?ci d=stelprdb1048858. Address: Natural Resources
Conservation Service [NRCS], USDA.
9837. Brown, Lester R. 2014. Can the world feed China?
www.earthpolicy.org. Fec. 25. 4 p. [1 ref]
• Summary: “Overnight, China has become a leading world
grain importer, set to buy a staggering 22 million tons in the
2013-14 trade year, according to the latest U.S. Department
of Agriculture projections. As recently as 2006-just eight
years ago-China had a grain surplus and was exporting 10
million tons. What caused this dramatic shift?
“It wasn’t until 20 years ago, after I wrote an article
entitled ‘Who Will Feed China?’, that I began to fully
appreciate what a sensitive political issue food security was
to the Chinese. The country’s leaders were all survivors of
the Great Famine of 1959-61, when some 36 million people
starved to death. Yet while the Chinese government was
publicly critical of my questioning the country’s ability
to feed itself, it began quietly reforming its agriculture.
Among other things, Beijing adopted a policy of grain selfsufficiency, an initiative that is now faltering.
“Since 2006, China’s grain use has been climbing by
17 million tons per year. (See data.) For perspective, this
compares with Australia’s annual wheat harvest of 24 million
tons. With population growth slowing, this rise in grain use is
largely the result of China’s huge population moving up the
food chain and consuming more grain-based meat, milk, and
eggs.
“In 2013, the world consumed an estimated 107 million
tons of pork-half of which was eaten in China. China’s
1.4 billion people now consume six times as much pork as
the United States does. Even with its recent surge in pork,
however, China’s overall meat intake per person still totals
only 120 pounds per year, scarcely half the 235 pounds in the
United States. But, the Chinese, like so many others around
the globe, aspire to an American lifestyle. To consume meat
like Americans do, China would need to roughly double its
annual meat supply from 80 million tons to 160 million tons.
Using the rule of thumb of three to four pounds of grain to
produce one pound of pork, an additional 80 million tons of
pork would require at least 240 million tons of feedgrain.
“Where will this grain come from? Farmers in China are
losing irrigation water as aquifers are depleted. The water
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table under the North China Plain, an area that produces half
of the country’s wheat and a third of its corn, is falling fast,
by over 10 feet per year in some areas. Meanwhile, water
supplies are being diverted to nonfarm uses and cropland is
being lost to urban and industrial construction. With China’s
grain yield already among the highest in the world, the
potential for China to increase production within its own
borders is limited.
“The 2013 purchase by a Chinese conglomerate of the
American firm Smithfield Foods Inc., the world’s largest
pig-growing and pork-processing company, was really a
pork security move. So, too, is China’s deal with Ukraine to
provide $3 billion in loans in exchange for corn, as well as
negotiations with Ukrainian companies for access to land.
Such moves by China exemplify the new geopolitics of food
scarcity that affects us all.”
For the whole story and graphs go to: www.earth-policy.
org/plan_b_updates/2014/update121 Address: President,
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403,
Washington, DC 20036. Phone: 202-496-9290.
9838. United States Department of Interior, National Park
Service. 2014. National register of historic places registration
form: Adrian A. Parsons Farmstead. House and Gardens.
Avon, Hendricks County, Indiana. 34 p. 28 cm. [4 ref]
• Summary: This form was filled out by John Warner, 5018
Broadway, Indianapolis, Indiana 46205. Phone: 317-2885450.
Contents: Name of property. Location. State/Federal
agency certification, Classification. Function or historic use
functions. Description. Statement of significance. Major
bibliographic references. Geographical data. Form prepared
by. Map of site. Photographs (6 color photos).
Statement of significance summary paragraph (p. 7-8):
“The A.A. Parsons Farmstead is eligible for the National
Register of Historic Places under Criterion A for its
association with the development of the soybean industry
in Hendricks County, Indiana; in particular, as the property
where Adrian Parsons achieved his reputation as a ‘soybean
pioneer.’ The existing buildings and their physical integrity
demonstrate the level of efficiency and economy necessary to
survive in the difficult agrarian arena. The farmstead is also
eligible at a local level, under Criterion A, as an example of
late 19th and early 20th Century family farms throughout the
Midwest; particularly those progressive ventures that looked
to the future of farming.
“Under Criterion B at a local level, the A.A. Parsons
Farmstead is eligible for the National Register of Historic
Places for its association with Adrian Parsons, Hendricks
County, Indiana for his work in significant agricultural
endeavors for the period 1884 to 1929. He introduced
soybeans to Hendricks County, Indiana, in 1888, the first
introduction of the soybean in the state.”
Note: Adrian Parsons did not introduce the soybean to

Indiana. As Lee Parsons has always said: “Adrian Parsons
was the first farmer of record to engage in the purposeful and
sustained experimentation with and production of soybeans
in Indiana.”
“He experimented with varieties of soybeans to
enhance their ‘best’ characteristics years before serious
experimentation was conducted by a state university
experimental station. He harvested and sold soybeans
years before other farmers around the state. Although not
acknowledged for his efforts on behalf of the soybean
and its usefulness until after his death, Parsons, through
sound applications of plant breeding techniques, developed
two new varieties of soybeans (Mikado and Auburn).
His experimentation with and advocacy of the soybean
influenced the agricultural community to accept the bean as
a staple for livestock feeding and as a nitrogen-fixing plant
useful in renewal of depleted soil. Parsons became a soybean
seed grower whose product was distributed by one of the
popular seed companies of the period, Wing Seed Company
of Mechanicsburg, Ohio. He shipped inoculated soil to
Midwest and Southern soybean growers to improve their
yields and quality of their harvests.”
“Narrative statement of significance (p. 16-19):
Parsons did not dawdle in his desire to make the new
farm he had purchased along the east bank of White Lick
Creek in Hendricks County a going concern. Entries in his
farm journal mention immediate improvements to the few
buildings on the property and expenditures for lumber, wire
fencing, and other needed materials to organize his endeavor.
By 1886, new equipment to plow the ground, sow seed, and
cultivate his fields was on hand and in use. In addition to the
new equipment Parsons began to purchase livestock for his
hog and dairy operation. Parsons kept detailed records of his
purchases, his breeding stock and their various productions
of off-spring, and what he paid for each and what he received
for their sale. His early crops were the staples for the time
and the environment; corn, oats, wheat, etc. and he continued
to grow them for years to come (footnote 4).
“Concurrent with his experiments and selection of
new soybean varieties, Parsons found the time to establish
(build) his farm as a model of the nearly self-sustaining
farm operation. The farmstead today reveals the thought
and effort invested in the physical layout of the farm and
the construction of the buildings within its boundaries.
The house has received some modifications to its original
materials and outer appearance but the location and a portion
of the original footprint remains. From a visual standpoint
the majority of construction occurred circa 1895 and
demonstrates the transition from timber-framed buildings to
those of the late-nineteenth century when sawn dimension
lumber became the material of choice...”
“While the day-to-day operation of the farm occupied
the majority of his time, Parsons’ penchant for experimenting
with different species of plants began in earnest once he and
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the family moved to the new farm on White Lick Creek.
Although he spent time and energy on his experiments, it
can never be said that he was a gentlemen farmer and others
did the work; his experiments particularly with soybeans all
had a defined purpose and desired goal. On account of this
involvement with the soybeans related that he recognized the
need for a stable, nutritious fodder source for his stock and as
he determined soon after, probably from reading agricultural
publications, an added aspect of his search should also result
in a crop choice that help to renew the soil; i.e., a legume.
Legumes such as peas, beans, or clover are all plants that
bear nodules on their roots that contain nitrogen-fixing
bacteria and some of these bacteria remain in the soil after
the crops are harvested. Initially, Parsons had some idea
where he needed to go in his experimentation but was not
sure which road to follow (footnote 5).
“Accounts vary but it is generally agreed among family
and published articles, Parsons’s direct association with
the soybean began in the late 1880s when he purchased/
received a shipment of soybean seeds from Japan. China
and Japan were the normal sources for a plethora of
soybean varieties used not only by Parsons but by numerous
agricultural experiment stations around the country. These
stations normally associated with government (state and
federal) agencies like universities or the United States
Department of Agriculture (USDA). In his quest for the
‘right’ plant, Parsons tried clover but later abandoned
this for soybeans. By 1888, Parsons had successfully
grown some soybean plants in his garden and the bean’s
introduction to Hendricks County in this year, the earliest in
any Indiana county, is documented in William Latta’s book
Outline History of Indiana Agriculture. Latta, a force in the
development of modern agricultural practices in the state,
planned and supervised Purdue University’s Indiana Farmer
Institute Program. These institutes were learning sessions,
conducted around the state, which introduced new farming
practices, crops, and techniques to raise the efficiency and
productiveness of the state’s farmers. Parsons attended some
of these and in his later years, after his championing of the
soybean became recognized, he presented his experiences to
his fellow farmers (footnote 6).
“Among the experiments Parsons undertook in his
garden was an attempt to get his first soybeans to develop
the characteristic nodules on their roots. He tried to use
red clover bacteria as a medium for the inoculation process
necessary to develop the nodules on the soybean plant roots.
Without these nodules the nitrogen-fixing capability and, in
fact, the plants themselves were destined to be substandard;
substandard was not a level Parsons found acceptable. As
mentioned earlier the ability of the soybean to utilize the
nitrogen in the air was dependent on the bacteria living in
the roots of the plant. Extensive experimentation by others,
in the 1910s, on the issue of inoculation and its effect on
soybeans proved what Parsons discovered through his work

with inoculation in the 1890s. After failed attempts using
inoculated soils from other legumes, Parsons contacted the
Kansas State University Experiment Station and procured
100 pounds of soybean-inoculated soil and his own plants
thrived. In a newspaper article he is quoted as saying about
the addition of the inoculated soil that ‘grew the first nodules
I ever saw, as large as peas.’ Other experimenters (1910s)
actually found that soybeans required inoculation by a
specific bacterium found in their root nodules. Out of studies
of 18 legumes they found soybeans fell into their own group
bacteria-wise. Soybeans will grow in nitrogen-deprived
soil, they will grow in rich soil even though the bacteria
isn’t present but nitrogen will be taken from the soil and not
increased which obviously is not what a farmer is looking
for in this crop. In 1901, Parsons included experimental
activity with oats and vetch (an herbaceous, leguminous
plant used as green manure or fodder) along with his soybean
experimental plantings (footnote 7).
“During his continuing experimental trials, Parsons
noticed an odd looking plant amongst his other plants of the
Ito San and Mongol varieties of soybeans. This apparent
mutation declared itself as a tall, bushier, and more pod-laden
plant than its neighbors and it matured earlier than other
varieties. Parsons suspected it to be a mutation or natural
hybrid so he took the plant, placed it in his garden to see
how it would finish, and liked the end result. Plant breeding,
a selection process employed to improve inherent and the
best characteristics of a plant variety and carry them forward
to the next generations, really defined Parsons’s search for
that ‘right’ crop. Parsons saved some of the seeds from this
plant and sent them to the USDA for genetic evaluation. The
traits mentioned were carried forward and in 1905, Parsons
received credit for a new variety of soybean identified
as Mikado, a name he chose. The Mikado’s description
included the words, ‘Plant stout, erect, bushy, maturing in
about 120 days,’ all good things for farmers looking for those
qualities in their beans. Other comments about the variety
noted that it did very well in rain-scarce environments.
Later, he would propagate another variety known as Parsons’
Auburn (footnote 8).” Continued. Address: Hendricks Co.,
Indiana.
9839. United States Department of Interior, National Park
Service. 2014. National register of historic places registration
form: Adrian A. Parsons Farmstead. House and Gardens
(Continued–Document part II). Avon, Hendricks County,
Indiana. 34 p. 28 cm. [4 ref]
• Summary: Continued (p. 19): “Parsons’ interest in and
championing of soybeans, though earlier than anyone
in Indiana, had other proponents of the bean in the early
1890s. Experimental agricultural stations in Kansas, Iowa,
and Massachusetts were studying potential gains achieved
through selective breeding and improving various varieties
of soybeans. Parsons and the experimental stations were both
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attempting to employ the soybean as a means of increasing
weight gain in pigs, cows, and sheep, judge the value of the
bean as a soil improvement rotation with nitrogen-depleting
crops, and maximize benefits while minimizing costs.
Parsons’ methods of conducting these evaluations may have
been more trial and error than those of the stations but his
results, his success, proved that he was a diligent applier
of sound breeding techniques. His appetite for reading the
agricultural literature of the day no doubt opened avenues
of discovery uncommon to many farmers of the period. He
discovered early on that pigs fed a combination of corn and
soybeans achieved a weight gain in lean mass not just gross
weight compared other feeding combinations. An article in a
1916 periodical, The County Gentleman, supported his early
findings that feeding corn and soybeans was an economical
method of achieving lean mass in hogs. He recognized
early on that the soybean is an excellent hay plant. By 1900,
Parsons entered the market selling soybeans (footnote 9).
“Adrian Parsons, Civil war veteran, educated farmer,
and inquisitive breeder of plants, particularly soybeans,
changed the agricultural face of Hendricks County, Indiana,
forever. His introduction of soybeans into the county in the
late 1880s initiated discoveries of the benefits of the soybean
to livestock feeding and eventually created a Midwest market
that survives today. Indiana’s agricultural community, except
for Adrian Parsons, did not involve itself with the soybean
to any great degree until the early 1900s. Parsons pioneered
the bean’s acceptance and its use in livestock finishing. He
‘spread the word’ about soybeans to anyone that would listen
and in spite of some level of derision from his peers, he
persevered. He developed a working farm during Indiana’s
agricultural maturation, built functional buildings with an
eye to efficiency and progress, and left an example of a
farmstead of the period. The numbers tell the tale. In 1920,
only 23,110 bushels of soybeans were harvested in Indiana;
by 1930, a year after Parsons’s death, Indiana farmers
harvested nearly 1.4 million bushels (footnote 10). The
bean’s popularity surely increased due jointly to the efforts
of Indiana state agencies and other market forces but in
Hendricks County, Indiana, it started with Adrian Parsons.”
Developmental History/Additional historic context
information Adrian A. Parsons began life in 1846 in
Guildford County, North Carolina. He came to Indiana in
1852, along with his parents and other Quaker migrants who
eventually settled in Hendricks County, Indiana. His father
took up farming in the vicinity of Avon, Indiana and Parsons
spent his formative years on that farm. For some unknown
reason, Parsons joined up with the Union Army in 1864 at
the age of 17 years. Looking back, especially in the context
of his Quaker upbringing, it is difficult to reason why he
signed up but this contrarian frame of mind would resurface
throughout his life and partially explain his internal drive to
succeed in any endeavor that challenged him.11
“During his assignment with Company I, 9th Indiana

Cavalry Parsons campaigned in Tennessee and North
Alabama. His unit participated in the defense of Nashville,
against the troops of Confederate General John Bell Hood. In
this battle in 1864, Parsons received a nearly mortal wound
that plagued him for years to come. According to notes
from Parsons’s personal note book, ‘... in the line of duty a
Minnie ball passed through my body’ and he lay with other
wounded and dying soldiers ‘in a long narrow cotton shed’
for five days. Medical attention arrived on the fourth day and
shortly after, Parsons and others found themselves moved
into Nashville proper and according to his words they ‘were
treated royally’ (footnote 12).
“Parsons summarized the years immediately after
the end of the war thusly, ‘Well I pulled through that [his
wounding], came home, and married the girl I left behind
me...’ What he didn’t mention in his note book are the years
he spent increasing his education at the Danville Academy
in Danville, Indiana (a few miles west of the family farm)
and the short time he spent at Earlham College in Richmond,
Indiana. Somewhere in the early years of his life, Parsons
developed a real love and appreciation for the written word.
He was a regular recipient of various publications dealing
with agricultural issues of the day and later in life, after his
developed interest in soybeans became notable, he provided
articles to several of these publications on that subject and
other farm-related questions/practices (footnote 13).
“Using his advanced education as the means to earn
a living, Parsons obtained a teacher’s license in 1870 and
taught school during the winter months. To augment his
small teacher’s salary, he farmed during the growing season
at a farm south of the present-day town of Avon, Indiana. His
first crops were the traditional menu of corn, oats, wheat and
husbandry of hogs, poultry and, of course, the primary power
source of the day, horses. He began bee-keeping in 1876
and pursued a growing interest in horticulture in general and
the necessity for crop rotation in the specific. It’s obvious
that his reading habits were introducing him to the rapidly
growing bank of knowledge about the science of crops. 14
“In 1882, while farming for a living, Parsons ran on the
Republican ticket as a candidate for the county recorder’s
position and won. After winning the elected position, he
moved the family to Danville and served out his four-year
term there. With an eye to the future and no doubt motivated
by his interest in horticulture, Parsons purchased an 82acre farm along the east bank of White Lick Creek in 1884.
Situated in the southern portion of Washington Township,
the farm became the focal point for not only a means to
support his family but also became the site of his future
work in the cultivation of soybeans. Known locally as WaPa-Ka-Way Farm, a name Parsons gave the new purchase
in recognition of the Native American identification of the
creek that bounded the farm. 15 After Parsons became firmly
established in the world of soybean experimentation and
propagation, he became active in growing soybean seed for
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sale and providing inoculated soil to other farmers around
the Midwest. As the acreage sowed in soybeans increased
over the early years of the twentieth century, Parsons
established contact with Joseph E. Wing of Mechanicsburg,
Ohio, the owner of the Wing Seed Company. Accurate
records of the actual amounts sold to Wing Seed are not
available but an account states, ‘He [Parsons] sold seed
by the carload to the Wing Seed Company of Ohio.’ As an
understanding for the need to use inoculated soil grew in the
agricultural community 1910s, Parsons developed a business
shipping inoculating soil to farmers in Iowa, Ohio, Kentucky,
West Virginia, and Illinois. A little bit of Hendricks County,
Indiana, went a long way to bring in a good crop of
soybeans. 16
“Parsons’ reputation as a soybean pioneer in the state of
Indiana is a matter of record. His introduction of the plant
in the late 1880s and subsequent propagation of interest in
the plant set the stage for its acceptance by even his most
vocal of critics. As one article from 1931 stated, ‘Soy beans
were a joke in former years,’ and he [Parsons] ‘practiced the
theory of inoculation while most men scoffed at it.’ To say he
was ahead of his time is an understatement. The experiment
station of Purdue University began seriously studying
soybeans in 1898, some years after Parsons began his
homegrown breeding activities. His work with soybeans and
hog fattening mirrored the work being done at the Kansas
Experiment Station where they found that ‘hogs fattened
with soybean meal’ went to market four to five weeks earlier
than those fed other fodder (footnote 17)
“Under Parsons’s management soybeans and soil were
not the only items for sale to other folks. His dairy operation
provided butter and milk to the local community. He sold
milk to a local manufacturer of ice cream (Ballard Ice
Cream), bred and sold livestock, sold chickens and eggs,
and, late in life, he took an interest in raising bees. Parsons
made presentations to the Indiana State Horticultural Society
on occasion. He kept records about almost everything on the
farm, including a home recipe spray for aphids, the purchase
of land for investment, what he paid for groceries in town, a
sugar cure for pork, and a recipe for a corrosive liniment for
treating all manners of ailments in horses. A note included
with the recipe mentions its use on humans but the list of
ingredients would scare most people (footnote 18).
Lee Parsons writes (29 June 2014): “This application
is NOT predicated on the erroneous contention that Adrian
Parsons was the first person to introduce soybeans to the
state of Indiana. It is instead predicated first on the antiquity
and exceptional physical integrity of the farmstead as an
example of a typical small self-sufficient Indiana farmstead
of over a hundred years ago, and second on the connection
of this farmstead to a person who made unique and lasting
contributions to the development of Indiana agriculture, as
Indiana’s acknowledged soybean pioneer. Whether Adrian
Parsons was or was not the ‘first’ soybean grower in Indiana

(and we all agree he likely was not) is irrelevant to the
qualifications of this property for the National Register.”
Address: Hendricks Co., Indiana.
9840. Soyatech, LLC. 2014. Soya & Oilseed Bluebook 2014:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 324
p. Feb. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 8th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is a horizontal collage
of four of the major oilseeds, plus a green shoot growing in
front of the collage. The 12 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
The book is divided into four major sections: (1)
Soybeans, oilseeds & oilseed products. (2) Equipment,
supplies & services. (3) Company & organization listings.
(4) Statistics & reference.
On the inside front cover is a color ad from Dow
Agrosciences. Other full-page ads related to soyfoods
are: AOCS, French Oil Mill Machinery Co. and Insta-Pro
International.
On the rear cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Page 5: Chris Erickson is CEO. Mark Dineen is
president. Keri Hayes is publisher and operations director.
Address: P.O. Box 1307, 19 Clark Point Rd., Suite 112,
Southwest Harbor, Maine 04679. Phone: 207.244.9544.
9841. Shurtleff, William; Aoyagi, Akiko. comps. 2014.
Biography of Yamei Kin M.D. (1864-1934), (also known
as Jin Yunmei), the first Chinese woman to take a medical
degree in the United States (1864-2014): Extensively
annotated bio-bibliography (Continued–Document part VI).
Lafayette, California: Soyinfo Center. 103 p. Printed 8 May
2014. 28 cm. [176 ref]
• Summary: (Continued): 1920 Jan. 7–In the 1920 U.S.
Census, Yamei Kin and her foster-mother, Mrs. Joanna M.
McCartee, are living together on West 11th St. in New York
City. Joanna McCartee, a widow age 93, was born in Maine
and both her parents were also born in Maine.
Also in the 1920 U.S. Census Hippolytus Eca Da Silva
is living with his wife, Agnese, and two daughters in Fresno,
California.
1920 March 5–Dr. Kin speaks to the Chinese student
club at Columbia University (Chinese Students’ Monthly,
April, p. 61-62).
She speaks to them again on April 2.
1920 Dec. 31–Mrs. Joanna M. McCartee, foster-mother
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of Yamei Kin, dies at Englewood, New Jersey (Speer 1922,
p. 23).
1920–”After her return to China Dr. Yamei Kin made
her home in Peiping, taking great interest in sociological
activities like the Municipal Orphanage and the Chingho
Village Experimental Centre” (Wong and Wu. 1936. History
of Chinese Medicine, p. 557-558).
1927 Aug.–Helen Wells Seymour, in A Japanese Diary,
writes of her time in Peking (p. 138-139): “Afterwards we all
went to Dr. Yamei Kin’s house where she had invited many
friends to see a Chinese shadow show given in her courtyard.
It was fascinating. There were about fifty guests seated in
the court with only Chinese lanterns for illumination. The
shadow pictures represented historical events and were most
clever.”
“Tonight I’m giving a dinner party with” six people,
including Dr. Yamei Kin.
Dr. Kin must have lived in a large house in Peking.
1927–Dr. Kin contributed recipes to a Chinese
Cook Book, published by the Young Women’s Christian
Association (YWCA) in Peking.
1930 Sept. 9–P.H. Dorsett (in Peiping, China) writes
to his co-worker W.J. Morse (in Dairen, Manchuria; both
are USDA agricultural explorers): “One evening last week
[in early Sept. 1930 in Peiping] we took dinner with Dr.
Yamei Kin, and during the course of the conversation,
which drifted, among other things, to soybeans and soybean
products, the Doctor challenged my statement to the effect
that I thought the Japanese utilized soybeans as human
food more extensively than do the Chinese. She said the
Chinese have a large number of soybean jams [jiang] and
other products which are used extensively. Well, when you
get to Peking, you will have to look these matters up. The
Doctor may be right about this matter but I have my doubts”
(Dorsett and Morse. 1928-1932. Agricultural Explorations.,
p. 5776).
1930 Nov. 26–Dr. Yamei King, with her friends Miss
Randall and Dr. Sohtsu Kin, visit P.H. Dorsett and his
daughter, Ruth, in Peiping to look at the photographs he and
W.J. Morse had taken on their agricultural expedition to East
Asia. Later, they have tea together (p. 6554).
1930 Dec. 10–Dr. Yamei King visits P.H. Dorsett and his
daughter, Ruth, in Peiping. She “brought with her, for us to
try, a small jar of native peaches which she canned the past
season” (p. 6746).
1930 Dec. 23–With Christmas only a couple of days
away, Dr. Yamei Kin sends to PH. Dorsett and his daughter
“a pan of sacred lilies and a plant of flowering almonds” (p.
6824).
1934 March 4–”One of the most remarkable women that
modern China has produced has passed away in the person
of Dr. Yamei Kin who died in the P.U.M.C. [Peiping Union
Medical College] Hospital on Sunday, March 4, 1934 [at age
70].

“Dr. Kin was admitted to the hospital about two weeks
ago suffering from a serious attack of pneumonia. The end
came very peacefully. She retained her consciousness until
the last moment.
“A simple but impressive funeral service. was held in
the P.U.M.C. Auditorium at ten o’clock yesterday morning,
when many mourners were present. Flower tokens and
scrolls surrounded the life-portrait which was placed on the
stage above a cross of white flowers.”
“Y. May King, known afterwards as Yamei Kin, was
born in Ningpo, Chekiang, in 1864 the daughter of Pastor
Chin Ding-yu” (Chinese Medical Journal, April 1934, p.
413-14).
1975–A 3-page Chinese-language biography of Jin
Yunmei (Yamei-Kin) is published in: Li Youning and Zhang
Yufa, eds. 1975. Jindai Zhongguo nüquan yundong shiliao,
1842-1911 [Source Materials on the Women’s Rights
Movement in Modern China, 1842-1911]. Taipei, Taiwan:
Chuanji Wenxueshe. 2 vols. See vol. 2, p. 1386-1388. Here
we first learn that Dr. Yamei Kin was also known by another
name–Jin Yunmei. This name is valuable in electronic
searching.
1983–We first learn in an English-language document
that Dr. Yamei Kin also went by another name–Jin Yunmei
(Hillier & Jewell 1983, p. 20). Address: Soyinfo Center, P.O.
Box 234, Lafayette, California 94549. Phone: 925-283-2991.
9842. Eckel, Robert H.; Jakicic, J.M.; Ard, J.D.; de Jesus,
J.M.; Houston Miller, N.; Hubbard, V.S.; Lee, I.M.;
Lichtenstein, A.H.; Loria, C.M.; Millen, B.E.; et al. 2014.
AHA/ACC guideline on lifestyle management to reduce
cardiovascular risk: A report of the American College
of Cardiology/American Heart Association Task Force
on Practice Guidelines. J. of the American College of
Cardiology 63(25 Pt B):2960-84. July 1. [133 ref]
• Summary: This document begins: “The goals of the
American College of Cardiology (ACC) and the American
Heart Association (AHA) are to prevent cardiovascular (CV)
diseases, improve the management of people who have
these diseases through professional education and research,
and develop guidelines, standards and policies that promote
optimal patient care and CV health. Toward these objectives,
the ACC and AHA have collaborated with the National
Heart, Lung, and Blood Institute (NHLBI) and stakeholder
and professional organizations to develop clinical practice
guidelines for assessment of CV risk, lifestyle modifications
to reduce CV risk, and management of blood cholesterol,
overweight and obesity in adults.”
Soy is not mentioned and “vegetarian” is mentioned
only twice as: “The USDA Food Pattern offers lacto-ovovegetarian and vegan options.”
9843. Tibbott, Seth. 2014. From Birkenstocks to corporate
stocks: An abbreviated history of meat alternatives in
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America (PowerPoint presentation; Continued–Document
part II). First presented at the Western New York Inaugural
Veg Fest in Buffalo, New York, Aug. 3. 41 frames.
• Summary: Continued: (26) “Finally, The Birkenstock Era
(BE), begins: Meat Alternative Pioneers of the 1970s and
1980s. Photo: Person walking in a pair of Birkenstock leather
sandals–from the knees on down.
(27) “Bill Shurtleff: With wife Akiko Aoyagi, Zen
Buddhist visited 300 cities in 1975 sampling and promoting
soy foods as an alternative to meat.” Photos: (a) Shurtleff
& Aoyagi standing next to the side of their white Dodge
van during 1975 tour in Tennessee. (b) Front cover of the
following books by Shurtleff & Aoyagi: The Book of Tofu.
The Book of Tempeh. The Book of Miso. Tofu & Soymilk
Production. Tempeh Production. Miso Production.
(28) “Stephen Gaskin and The Farm: Ex Marine and
college professor, founded the largest hippie commune, The
Farm in Tennessee in 1971. It had 1750 acres which they
farmed. At its height 1500 vegan hippies lived there. They
grew and ate a lot of soybeans and did great pioneering
efforts on a variety of soy foods.” Photos: (a) Stephen Gaskin
seated cross-legged and looking very happy. (b) Aerial view
of much of The Farm in Tennessee.
(29) “Farming Soy Hippie Style.” Photos: (a) A man
(naked) with a women (dressed) next to a horse. (b) Many
long-haired Farm members carrying armloads of sorghum
to load it onto a wagon. (c) Farm members planting seeds.
(d) A Farm member in a field of soybeans, talking with two
Guatemalan farmers.
(30) “Meat Alternatives Pioneered at the Farm: For
protein, the farm processed soybeans into tofu, tempeh, soy
milk and ice bean [soy ice cream]. Photos: (a) The rainbowcolored label from the top of a pint of Farm Foods Ice Bean.
(b) Farm tofu shop in San Francisco circa 1972. (c) Ditto,
with a Farm member pouring a white plastic bucketful of soy
puree into boiling water in a caldron. Photos from The Farm
Archives.
(31) “Pioneering Tofu Brands of the 1960’s and 70’s:
Though tofu had been made by Asians in this country
since the early 1900s, in the BE Caucasians, inspired by
Shurtleff and the Farm started opening businesses. BE Tofu
Companies:
NoMoo Dairy, Portland, Maine
Heartsong Tofu, Miami, Florida
Metta Tofu, Denman Island, British Columbia, Canada
Island Spring, Vashon, Washington
Laughing Grasshopper, Millers Falls, Mass.
Surata Soyfoods, Eugene, Oregon
Rochester Tofu, Rochester, New York
White Wave, Boulder, Colorado
Nasoya, Leominster, Massachusetts.
Photos: (a) Front panel of a carton of Surata Organic
Firm Tofu. (b) Michael Cohen and co-worker turning over
a large box of tofu at Laughing Grasshopper. (c) Lulu and

Yoshi Yoshihara standing in shop of Shin-Mei-Do Miso.
(32) “Pioneering Tempeh Brands: In 1975 Gale Randall
started the first commercial tempeh business in the USA in
Lincoln, Nebraska. Other early tempeh companies:”
Tempehworks, Greenfield, MA
Pacific Tempeh, San Francisco, California
Island Spring, Vashon, Washington
Soyfoods Unlimited, San Leandro, CA
White Wave, Boulder, Colorado
Turtle Island Soy Dairy, Forest Grove, Oregon.
Photos: (a) Turtle Island Soy Tempeh label. (b) Seth
Tibbott, founder and owner of Turtle Island, dehulling
soaked soybeans with a Corona Mill set up in the kitchen of
the Hope Coop Cafe circa 1981. (c) Seth Tibbott, holding up
two bags of his tempeh. (33) “Turtle Island Foods’ Evolution
into The Tofurky Company.” Photos: (a) The earliest existing
photo of Seth standing in front of his tempeh incubator. (b)
1980: Hope Coop Café, Forest Grove, OR. (c) 1982: Old
Husum schoolhouse, Husum, WA. (d) Seth’s home [in a tree
house he built] 1984 to 1991. (e) 1992: Graf Building, Hood
River, OR. (f) 2014 New LEED Platinum Tofurky Plant,
Hood River, OR. (g) Seth Tibbott holding a box of Tofurky.
(34) “After Birkenstocks Landscape (AB): Most Meat
Alternative companies today base their products on soy
protein isolate. Quick Guide for Veggie Burgers / Meat
Alternatives. No Hexane-extracted Soy ingredients Used:”
Amy’s, Asherah’s Gourmet, Field Roast, Helen’s Kitchen,
Primm Springs Foods, Soy Deli, Sunshine Burgers, Tofu
Shop, Tofurky, Turtle Island Foods, Wildwood.
“Likely Hexane-extracted Soy ingredients Used: Boca,
Dr. Praegers, Franklin Farms, Fantastic World Foods,
Gardein, Gardenburger, Lightlife, Morningstar, SoyBoy,
Spice of Life, StarLite Cuisine, Trader Joe’s, Yves Veggie
Cuisine. Photos: (a) Front panel of Tofurky Italian Sausage.
(b) Boca Flame Grilled. (c) Amy’s Quarter Pound.
(35) “From Birkenstocks to Corporate Stocks.” A table
with two columns shows: (a) Original Meat Alternative
Company -> Now Owned By.
Tempehworks (Lightlife) -> Brynwood Partners Via
ConAgra.
Nasoya -> Vitasoy.
White Wave -> Dean Foods.
Turtle Island Foods, Inc. -> Turtle Island Foods, Inc.
Boca Burger -> Kraft.
Yves Fine Foods -> Hain Celestial.
Worthington Foods -> The Kellogg Company.
Gardenburger -> The Kellogg Company.
(36) “Who Owns Who?” A complex diagram showing
how big food companies have acquired small ones. Many
names & words are too small to read.
(37) “Meat Consumption Trends: In 2012, the USDA
projects the average American will consume 12.2% less meat
and poultry than in 2007. 5% of the US population classifies
their diet as “vegetarian”*. 13% to 17% of the US population
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now eats vegetarian meals at more than half of their weekly
meals*. * according to Harris Interactive poll April, 2011
and 2012 poll by the Humane Research Council. Graphs:
(a) Total U.S. meat & poultry consumption, per capita,
boneless equivalent (1960-2011). (b) U.S. meat & poultry
consumption, per capita, boneless, by species: Beef, pork,
broilers, turkey (1955-2012). Source: USDA, December
2011.
(37) “Who Eats Meat Alternatives Today? 36% of
Americans!” A bar chart shows “Use of meat alternatives, by
age, Mintel, March 2013. Photo: Smiling lady holding a box
of Tofurky.
(39) “US Turkey Production vs Refrigerated Meat
Alternative Trends.” Graphs: (a) US turkeys raised, 19892012. Rose from 260 million in 1989 to a peak of about 307
in 1995, falling to 250 in 2012. (b) US refrigerated meat
alternative sales, 208 to 2013 in million dollars. Rose from
$587.5 million in 2009 to $597.5 million in 2013.
(40) “Modern Meat Alternatives of America.” Photos:
(a) A veggie burger between sesame buns with a slice
of cheese and lettuce. (b) Gimme Lean (chub pack). (c)
Veggie burger between buns with lettuce and tomatoes. (d)
Gardein Mandarin Orange Crispy Chicken. (e) Original Field
Roast (3 flavors in clear chub packs). (f) Tofurky Roast.
(g) Chicken-Free Strips. (h) Tofurky Deli Slices: Hickory
Smoked.
(41) “This Season’s People.
“’We are the people.
We are this season’s people.
There are no other people this season.
If we blow it, it’s blown’”–Stephen Gaskin
“If not you, who?
If not now, when?”–Hillel
Photos: (a) Stephen Gaskin (1935-214). (b) Alexander
Lyon, tempeh pioneer (1939-2014). Address: Founder and
owner, Turtle Island Foods.
9844. Council on Botanical and Horticultural Libraries
(The). 2014. Notes on preservation projects: The National
Agricultural Library (NAL) has scanned two million pages...
Newsletter No. 134. p. 14. Aug.
• Summary: “The National Agricultural Library (NAL) has
scanned two million pages and they are currently available
via the Internet Archive FEDLINK-United States Federal
Collection < https://archive.org/details/fedlink >. Look under
‘The National Agricultural Library.’
“The scans will be available via the National
Agricultural Library website within a year; links to the scans
are in the library’s online catalog. The scanning is being
accomplished using scanners located on the third floor of the
library in a new Digitization and Access Branch.
“Stan Kosecki is the Chief of the branch, Digitization
and Access, and welcomes phone and email from anyone
who is interested in further details about the project: 301-

504-7114, stan.kosecki@ars.usda.gov. They are using both
Internet Archive and their own scanning equipment. They are
scanning some items to an access level standard, others to
preservation level. The content at this time is focused on seed
catalogs, posters and USDA published materials.” Address:
Sent by Lorenz Schaller.
9845. USDA Foreign Agricultural Service, Database
Administration Branch. 2014. Production of soybeans in and
imports of soybeans to Belgium-Luxembourg, 1964-2014.
FAS USDA Oilseeds/Products, PSD (Production, Supply,
and Distribution Online) Database.
• Summary: According to USDA’s Foreign Agricultural
Service’s PSD online database soybeans have never been
cultivated in Belgium-Luxembourg.
However imports of soybeans began in 1964/65 with
139 metric tons, increasing to 349 metric tons in 1970/71,
increasing to 1,099 metric tons in 1980/81, decreasing
slightly to 1,020 metric tons in 1990/91, after which no
imports of soybeans are shown. Address: Washington, DC.
9846. List, Gary R. 2014. Giants of the past: Hermann
Bollmann (1880-1934), Bruno Rewald (1882-1947),
Heinrich Buer (1875-1962), Stroud Jordan (1885-1947),
Percy Julian (1899-1975), Joseph Eichberg (19061997). http://lipidlibrary.aocs.org/History/content.
cfm?ItemNumber=41089. 4 p.
• Summary: “Lecithin is the most important by product of
the oilseed processing industry. In the US alone nearly 100
million kilograms annually are used in a host of foods and
non-food applications.
“The origins and development of the modern lecithin
and pharmaceutical industries can be traced back to the work
of three German technologists beginning over a hundred
years ago. Bollmann and Rewald developed the extraction
technology while Buer brought lecithin to the pharmaceutical
arena. Not only did the industries thrive in Europe but
eventually in the United States as well. Although many US
chemists and technologists contributed to the growth of the
lecithin industry, three stand out from the 1930-1945 era.
(Jordan, Julian, Eichberg).
“Hermann Bollmann was born in Hamburg Germany in
1880. Bollmann’s parents were wealthy and he was sent to
a private school where he was told to leave school at age 17
because he had learned everything being taught.
“From about 1910 until his death in 1934, his
contributions to the fats and oils industry are well
documented. There is no doubt that Bollmann and Bruno
Rewald were the fathers of the modern lecithin industry.
Although soybeans had been grown for thousands of years in
China, their entrance into Europe and North America did not
occur until about 1910 when Bollmann imported beans from
Manchuria. Bollmann immediately recognized the potential
of soybean oil and by 1911 had (presumably with his father’s
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help) constructed the plant Die Hansa Muhle (The Hansa
Mill) in Hamburg.
“Bollmann was not the first to look into lecithin.
Heinrich Buer (1875-1962) began to search for replacements
for egg yolk as a lecithin source and began research on
soybeans in 1909 and received a US Patent in 1912. The
Buer process consisted of boiling leguminous seeds with
alcohol to recover lecithin. However, his interest was not
to commercialize lecithin for mass production but rather
to promote its therapeutic benefits. Prior to 1910 some 15
medicinal lecithin preparations were marketed in Europe.
Lecithin sources included egg yolks, brains and bone
marrow. (Wendel, Inform, 2000) Many of the products
contained other ingredients as well (hemoglobin, albumin,
cod liver oil, wine). Buer and his son, Carl received 20
patents (3 US) and introduced pure lecithin in 1930. The
product was made from commercial de-oiled soy lecithin.
Buer was convinced of the health benefits of lecithin and
published a book on the subject. By the end of World War
2 Buer introduced additional products still known today
as Buer Lecithin. The Buer company was taken over by
Pfizer and ultimately by Roland Lipoid KG. Although others
entered the lecithin pharmaceutical field Buer can claim to be
the father of that industry.
“Bollmann received a number of US and German
patents on the recovery of lecithin from soybean and other
seed oils (US 1 464 557, 1923; 1 667 767, 1928). The
experimental work was carried out in the laboratory with a
solvent system containing alcohol, benzene and petroleum
ether. Whereas hexane alone will remove about 50% of
the soybean phosphatides, Bollmann’s reagent give nearly
complete extraction. Knowing that his solvent system could
never be adopted commercially, Bollmann designed and
patented a solvent extraction system based on soybean flakes
moving continuously through a solvent bed while contained
in baskets. Although the US Patent 1 414 154 ‘Extraction of
fat and oil from raw materials’ was issued in 1922, Bollmann
filed applications in Germany (1916, 1918), Belgium (1919),
Norway (1919), the Netherlands, (1919), Austria (1919),
Sweden (1919), Switzerland and Czechoslovakia (1919). In
total, Bollmann held 17 US Patents. Bollmann extraction
plants were very popular in the US during the 1930-1950 era.
Coconut, peanut, rapeseed, linseed, sunflower, and soybeans
could be processed (100 tons/day) with a residual oil of 1%
or less. In the mid 1930’s a 400 ton/day Bollmann plant
was constructed to process soybeans by solvent extraction.
Material balance data demonstrated excellent extraction
efficiency and solvent recovery (see Kruse et al., Ind. Eng.
Chem. 40 (1948) 186). This plant was the first to process
lecithin from soybeans extracted with hexane. After the
removal of the solvent the crude oil was treated with water
and steam followed by separation of the coagulated lecithin
by centrifugation. The process produced lecithin free of bitter
taste. A patent was issued to Sorensen and Beal (US 2 024

398, 1935) with the rights assigned to ALC.
“Bollmann played a major role in the development of
the American lecithin industry. About 1928, Joseph Eichberg
(1906-1997) learned of the Hansa Mill and a few years later
visited the mill and proposed to Bollmann that he would
represent Hansa in the US. In 1928 Hansa and Rewald
visited the US to discuss the patents held by Hansa. By 1930
The American Lecithin Company (ALC) was formed with
rights to distribute lecithin in the United States. Prior to 1934
all imported lecithin came from Hansa and was distributed
by ALC and Ross and Rowe. In that year ADM and Glidden
constructed plants to produce lecithin and by then Hansa
had gone bankrupt and changed hands. Apparently the US
producers formed a patent holding licensing agreement with
stock in ALC which was eventually terminated by mutual
consent in 1946.
“Hansa was deeply affected by the great depression of
1929 and the entrance of other companies into the lecithin
market. Hansa declared bankruptcy and was acquired
by another company (GmbH). As a result Bollmann was
demoted from his position as director and left the Company.
Bollmann attempted to start over but his patents were owned
by others. Ironically Bollmann died in 1934 while visiting
the patent office in Berlin.
“Bruno Rewald (1882-1947) played a major role in the
lecithin industry as an assistant to Bollmann at Hansa and
had worked to form the ALC with Eichberg. Rewald had
promoted the growing of soybeans in the Balkans with little
success. Nonetheless he recognized the potential of soybean
lecithin in non-food applications. Born in Germany Rewald
moved to England in 1933 where he helped build a lecithin
plant. Rewald visited the US a number of times (1928, 1946
and 1947) as a consultant to the industry and to promote
soybeans and lecithin as food ingredients. Rewald died in
Minneapolis on his final trip to the US. It is safe to say that
Rewald had a hand in every known use for lecithin during
his lifetime. As early as 1925, Bollmann found that lecithin
improved the solubility of cocoa powder. By the end of the
1920s Rewald showed that lecithin could reduce the amount
of cocoa butter used in chocolates. ALC commercialized
the product ‘Alcolec’ in 1929. It was advertised ‘Alcolec
saves cocoa butter, time, and power, lowers costs, improves
working properties and quality, stabilizes viscosity, and
extends shelf life.’ Addition of lecithin to chocolate became
state of the art and remains so today. An excellent review of
lecithin in the chocolate industry is found in INFORM. (A.
Wendel, Vol. 12 pp. 821-823, 2001).
“Rewald held a number of US patents on lecithin uses
in a variety of industrial products including textiles, leather,
rubber, meat, insecticides, egg yolk substitutes, stable
emulsions, and nutritional foods.
“Stroud Jordan (1885-1947) was an early worker in the
lecithin applications arena. Jordan held a number of positions
including chief chemist for a large candy manufacturer, as
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managing director of the Applied Sugar Laboratory and
established the Stroud Jordan Laboratories in New York
City. Jordan finished his career (1938-1947) as director of
research for the American Sugar Refining Laboratory. Jordan
recognized the potential of lecithin in candy. Between 1932
and 1942 he received a number of US patents on water
dispersible lecithin, viscosity lowering preparations, lecithinbased flavoring, and bakery products based on lecithin.
Early in his career Jordan worked on tobacco and received a
patent for toasting which was used to produce ‘Lucky Strike’
cigarettes. The American Candy Technologists presents an
Achievement Award in his name.
“A considerable amount of lecithin research was
conducted by Percy Julian (1899-1975, a Fellow of the
National Academy of Sciences) a chemist and director
of research at Glidden (1936-1954) and Co. Julian held a
number of lecithin patents including the function of lecithin
in chocolate as a viscosity modifier. Other discoveries
included granular de-oiled and alcohol-fractionated lecithins.
(Davis and Iveson, US 2 910 362, 1959) Julian left Glidden
in 1954 and a few years later Central Soya leased the
Glidden Chemurgy Division and purchased it outright in
1961. Alcohol fractionated products were discontinued but
the de-oiled product remained on the market trademarked as
‘Centrolex.’ Eventually Central Soya became Solae and the
de-oiled lecithin became Solec™ and remains on the market.
“Joseph Eichberg along with Bollmann and Rewald
played a central role in bringing the lecithin industry to
the US through the formation of the American Lecithin
Company (ALC) in 1930. ALC became the distributor of
lecithin in the US. However, by 1935, several lecithin plants
were operational under a patent licensing agreement between
ALC, Hansa, ADM and Glidden. The Glidden plant was
destroyed by a fire and explosion from a hexane leak in
October 1935 but was quickly rebuilt. Eichberg held about
a dozen patents most of which were directed at industrial
uses of lecithin including corrosion inhibitors, metal
oxides in paints, coating compounds, pigment modification
and turpentine. Eichberg patented a unique method for
increasing the hydrophilic properties of commercial lecithin
by treatment with yeast. These products showed improved
emulsification and anti-spattering properties in margarine
(US 2 893 612).
“Notes and further reading: Much of the information
given here is credited to Armin Wendel who published a
comprehensive history of the lecithin industries (INFORM
11 (2000) 885-897 and INFORM 12 (2001) 821-823) Wendel
is the managing director of Nattermann Phospholipids
GmbH, Cologne, Germany.
“The patents of Bollmann, Rewald and Buer are matters
of public record and were examined by the author. The
number of patents (US and Foreign) issued to Bollmann,
Rewald, and Buer number about 65.
“Percy Julian was the first black American chemist to

earn a doctorate in chemistry albeit in Vienna, Austria. He
was the first to synthesize the alkaloid physostigmine which
is considered a classic research accomplishment. Julian
pioneered work leading to the synthesis of sex hormones.
His life story was documented in the ACS sponsored
program ‘Percy Julian the forgotten genius.’ The program
was aired on the Nova Series on public television [on 6
Feb. 2007]. Dr. James Kenar wrote an article on Julian’s
remarkable career (See Giants of the Past INFORM, 19 pp.
411-414). A detailed biography of Julian can be found on the
NAS Website (B. Witkop, Percy Lavon Julian 1899-1975,
Biographical Memoirs National Academy of Sciences, Vol.
52 pp. 223-266, 1980)
“An account of the History of lecithin is given by
Shurtleff and Aoyagi (http://www.soyinfocenter.com).
“A biography of Stroud Jordan can be found on http://
www.ncpedia.org/biography/JordanStroud (William S.
Powell, 1988).” Address: Formerly of–National Center
for Agricultural Utilization Research, ARS, U.S. Dep. of
Agriculture, Peoria, IL USA.
9847. Chapman, Nancy. 2014. Mission and history [of the
Soyfoods Association of North America]. Washington, DC:
SANA. 9 p.
• Summary: “SANA Mission Statement: The Soyfoods
Association of North America represents a diverse group
united to increase consumption of soy-based foods and
beverages.
“SANA History: Founded on July 30, 1978 in Ann
Arbor, Michigan by a group of over 70 entrepreneurs, the
Soyfoods Association of North America has prospered into
a first-rate association. Originally called the Soycrafters
Association of North America, the association was
created as an outlet to provide a joint forum for discussing
industry issues as well as providing opportunities for joint
promotional efforts. By 1983, 15 members voted to change
the name of the association to the Soyfoods Association. By
1984 the Soyfoods Association officially became a non-profit
organization with by-laws and a membership structure in
place. Over the span of 40 years, the association has grown
to more than 50 members. Currently, membership of SANA
is comprised of large and small soyfoods manufacturers,
growers and suppliers of soybeans, consulting firms, and
academics. To reflect a growing international membership,
in 1997 the association expanded upon its name and changed
it to the Soyfoods Association of North America (SANA)
which includes Soy 2020, the Canadian counterpart, and the
Asociación Mexicana de Alimentos de Soya, the Mexican
counterpart. Soy Southern Africa (SSA) representing
soyfood manufacturers from several countries in the southern
Africa maintains membership in SANA. Over almost 40
years, SANA has achieved many accomplishments.
1985-1986–developed tofu standards and submitted
them to the US Food and Drug Administration (FDA).
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1989-1992–organized the Soyfoods Pavilion at Natural
Products Expo East and West
1996 -adopted the Voluntary Standards for the
Composition and Labeling of Soymilk in the United States
1997–submitted a Citizen’s Petition to the FDA for the
use of “soymilk” as a common or usual name on soy-based
beverages meeting a voluntary standard.
1997–established Soyfoods Month to promote soyfoods
with media and food retailers
1999–requested successfully FDA to waive the fat
limitation for health claims. allowing tofu, soymilk and other
soyfoods that are naturally higher than the fat limit to carry
the soy and heart disease health claim.
2000–defended the use of “soymilk” to FDA, after
challenge from the National Milk Producers Federation
2000–launched the SANA web site, attracting steady
traffic to Locating Products, Soyfoods Fact Sheets, and other
consumer information
2001–joined the United Soybean Board to host the 9th
annual Soy and launched a video news release on the Soy
Health Claim, attracting over 10 million viewers
2002–introduced members of Congress to soyfoods
through gift boxes delivered to offices on Capitol Hill
2003–celebrated its 25th anniversary of SANA with a
grand party, Soyfoods Come of Age, in Washington, DC with
some of the organization’s founders.
2004–secured an opening in the National Child
Nutrition Act for non-dairy alternatives, such as calciumfortified soymilk, to be offered to children who don’t
drink milk and advocated for inclusion of soyfoods in the
Dietary Guidelines, a proposed Food Guidance System, and
Reformulating the WIC Food Package.
2005–produced and released a Video News Release
on soy and obesity that reached about 12 million people
nationwide.
2007–redesigned www.soyfoods.org to be more userfriendly and distributed Feel Alive! brochures on soy and
cholesterol to 10,000 dietitians.
2008–published an evidence-based review by experts
in Obesity Reviews that found soy protein is equal to other
protein sources for promoting weight loss and satiety.
2009–partnered with USB the 14th Soy Symposium,
Soy: New Horizons that attracted 91 domestic and
international industries and domestic and international
soybean groups.
2009–relaunched the National Soyfoods Month,
sponsored FMI meeting breakfast and publicly commented
on FDA review of soy and heart health claim, on soyfoods in
2010 Dietary Guidelines, and soyfoods in USDA reimbursed
school meals
2010–presented on School Nutrition Association
webinar on Soyfoods in School Meals and hosted tasting
of soy-based foods at US Department of Agriculture main
building.

2010–partnered with USB for the 15th Soy Symposium:
Adapting to New Market Forces in Washington, DC with
84 attendees from several federal and local agencies, media,
nutrition organizations, universities, food industry, and
soybean groups.
2011–soyfoods were identified as foods to “eat more of”
in the 2010 Dietary Guidelines for Americans and included
in the Dairy Group of the new food guidance, MyPlate,
which also featured soyfoods in the Protein Group and
soybeans and edamame in the Vegetable Group.
2011–USDA issued final rule that included soyfoods
from whole beans as part of the meat and meat alternates and
restate the inclusion of other soy meat alternates and fortified
soymilk in a reimbursable school breakfast or lunch.
2012–released Soy and Performance Video Series with
top online nutritionist and trainer, Rebecca Scritchfield, MA,
RD, LD, to develop 4 video series for children, elite athletes,
fit adults and active seniors.
2013–partnered with USB to conduct the 16th Soy
Symposium, Exploring New Applications and Products with
Soy, as a short course at the annual IFT meeting in Chicago.
2013–launched Myth Busting Campaign to clarify any
lingering inaccuracies about soyfoods.
2014–partnered with the Sports, Cardiovascular
and Wellness Nutrition and the NSCA Personal Trainers
Conference to educate on the role of soy-based foods and
beverages in performance, muscle recovery, and well-being.
See more at: http://www.soyfoods.org/about-us/missionhistory.
Note: Three SANA logos are shown. (1) The current
“Soyfoods: Real Food, Real Delicious” logo developed in
2011; it has been used from 2011 to the present (Dec. 2014).
(2) The “Soyfoods!” logo developed in 2000; it was used
from 2000 to 2010. (3) The letterhead used starting when
the association moved to 1050 17th Street, NW, Suite 600.
Courtesy of Nancy Chapman, executive director of SANA.
E-mail from Nancy Chapman. 2014. Dec. 29 in reply to
a question from W. Shurtleff:
The first Soyfoods Association office in DC was at 1723
U Street, NW, Washington, DC 20009 from September 23,
1997 to June 30, 2004.
The second SANA office was at 1001 Connecticut Ave.,
NW, Suite 1125, Washington, DC 20036 from July 1, 2004 to
June 30, 2007.
The third SANA office is at 1050 17th street, NW,
Washington, DC 20036 from July 1, 2007 to the present.
Address: Executive Director, Soyfoods Assoc. of North
America, 1050 17th Street, N.W., Suite 600 Washington, DC
20036. Phone: 202-659-3520.
9848. Soyatech, LLC. 2015. Soya & Oilseed Bluebook 2015:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 320
p. Feb. Comprehensive index. Advertiser index. Statistical
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conversions. 28 cm.
• Summary: This is the 9th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is an aerial photo, near
sunset, of a huge soybean field with no weeds visible.
The 12 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
The book is divided into four major sections: (1)
Soybeans, oilseeds & oilseed products. (2) Equipment,
supplies & services. (3) Company & organization listings.
(4) Statistics & reference.
On the inside front cover is a color ad from Soybean
Premiums.org. Other full-page ads related to soyfoods
are: Crown Iron Works Company, AOCS, French Oil Mill
Machinery Co., Zeeland Food Services, Inc (Non-GMO
Soy), DSM (Purfine), Buehler, Insta-Pro International.
On the rear cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Page 5: Greg Mellinger is CEO. Keri Hayes is publisher
and operations director. Address: P.O. Box 1307, 19 Clark
Point Rd., Suite 112, Southwest Harbor, Maine 04679.
Phone: 207.244.9544.
9849. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. Organic, GMO supporters clash at “coexistence”
meeting. No. 152. April. p. 13.
• Summary: “The US Department of Agriculture recently
held a two-day summit on coexistence of organic and
genetically modified agriculture but the event instead
revealed the bitter chasm between supporters of the
two systems. At the outset of the event, US secretary of
agriculture Tom Vilsack said he was ‘really tired of division’
and wanted to find a ‘path forward’ but speakers at the
summit showed how difficult that can be.
“Errol Schweizer, executive global grocery coordinator
for Whole Foods Market, discussed the rapid growth in
consumer demand for both organic and non-GMO verified
foods. He described the challenge of sourcing organic
and non-GMO crops in the US because of the threat of
contamination from GM corn. ‘It’s like pushing a rope
uphill,’ Schweizer said. ‘I actually am importing heirloom
corn from Mexico. It’s a huge issue.’
“Lynn Clarkson, an organic grain buyer in Illinois,
agreed, saying it was difficult to get organic corn that is
below a GMO threshold of 0.9%. Schweizer said that organic
is the future of American agriculture. Former US secretary
of agriculture Dan Glickman disagreed: ‘We’re not going to
feed the world with organic foods.’
“Ron Moore, an Illinois farmer who grows GM
soybeans and corn, was unhappy about consumer opposition

to GM foods and felt that his fanning system was being
disparaged.
“An organic grain handler described how he rejected
four truckloads of organic corn due to GMO contamination
and lost $5000. ‘What is the incentive for that farmer to keep
growing organic?’ he asked.
“(Source: Associated Press).”
9850. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. GMO labeling news: US House of Representatives
passes DARK Act. No. 155. July/Aug. p. 10-11.
• Summary: “The US House of Representatives recently
[July 23] passed H.R. 1599, the Orwellian named ‘Safe and
Accurate Food Labeling Act of 2015,’ also known as the
Denying Americans the Right to Know (DARK) Act. The
legislation, which passed by a vote of 275 to 150, faces
hurdles in the Senate and then must be signed by President
Obama.
“Bill described as a ‘scam’: The legislation preempts all
state GMO labeling efforts, crushing grassroots initiatives.
Pro-labeling group Just Label It says the bill shows a
disregard for Americans’ basic rights. ‘We are disappointed
but not surprised that the majority of House members have
sided with large chemical and food companies to protect
corporate interests over the 90 percent of American citizens
who simply want the right to know more about their food,’
said Gary Hirshberg, chairman of Stonyfield Farm and
chairman of Just Label It.
H.R. 1599 would establish voluntary GMO labeling,
meaning food companies could voluntarily label their
products as containing GMOs. In reality food companies
have been able to voluntarily label their products as
containing GM ingredients since 2001 when the FDA issued
guidance on such labeling. Since then not one company has
labeled their products as containing GMOs.
“’It’s a scam; it looks like they’re supporting labeling,
but they’re not,’ Hirshberg said.
“The bill would prohibit states from mandating labeling
of GMOs, and would invalidate Vermont’s labeling law,
which is set to take effect in July 2016.
“Other provisions in H.R. 1599 include the following:
“Make it virtually impossible for the Food and
Drug Administration to ever require mandatory labeling
nationwide;
“Establish a voluntary system of certifying foods as nonGMO that would be administered by the US Department of
Agriculture.
“H.R. 1599 also has a sweeping preemptive effect,
which could negate well over 130 existing statutes,
regulations, and ordinances in 43 states at the state and
municipal level.
“A number of amendments were offered by champions
of labeling and states’ rights intended to underscore the bill’s
flaws, however all four failed to pass.
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“In order to become law, a companion bill must be
introduced and passed in the US Senate and then be signed
by President Obama. Both are considered significant hurdles.
“Congress favoring corporate lobbyists over public
interest: Over 300 farmer, consumer and environmental
groups opposed the bill in a letter to Members of Congress.
The nation’s second largest farming group, the National
Farmers Union, also opposed the bill. CFS alone channeled
over half a million emails and calls to Congress Members
from citizens across the U.S. opposed to HR 1599.
“’Passage of this bill is an attempt by Monsanto and
its agribusiness cronies to crush the democratic decisionmaking of tens of millions of Americans. Corporate influence
has won and the voice of the people has been ignored’ said
Andrew Kimbrell, executive director of Center for Food
Safety. ‘We remain confident that the Senate will preserve
the rights of Americans and stand up for local democracy.’
“The legislation was also blasted by some members of
Congress. Rep. Pater Welch of Vermont called the legislation
‘bizarre’ in that industry groups insist GMO’s are safe, but
don’t want to reveal their presence.
“Welch likened that to telling consumers, ‘Shut up.
We’ll let you know what we want you to know.’
“In an editorial for CNN, Rep. John Conyers of
Michigan wrote: ‘The fact that Congress is even considering
a proposal to deny Americans basic information about their
food speaks to overwhelming power of these corporate
lobbyists over the public interest.’
“In an editorial for the Boston Globe, Rep. Jim
McGovern of Massachusetts and Rep. Chellie Pingree of
Maine wrote: ‘This debate isn’t about the safety of GMOs.
It’s about consumers’ right to know what’s in the food
they put on their tables. We ought to give them that right.’
(Sources: Associated Press, CNN, Boston Globe).”
9851. United Soybean Board. 2015. We’re sustainable: We’re
proud U.S. soybean farmers. Corn and Soybean Digest. Aug.
6-page insert after page 18.
• Summary: Page 1 shows a huge field of soybeans with the
blue sky above.
Page 2: One the top half, in large white letters on brown:
“For soybean farmers, sustainability isn’t a buzzword, It’s
a way of life.” On the bottom half is a color photo of a man
standing in a field of soybeans. In a box near him is written:
“95% of U.S. soybeans are grown sustainably.”
Page 3 is titled “Crop rotation.” Near a sustainability
symbol in a box is written: “79% of U.S. soybean farmers
grow multiple crops on their farmers, contributing to
increased biodiversity.” [such as corn and soybeans]. The
bottom half of the page is titled “The impact of crop rotation
on sustainability.” The benefits of crop rotation fall into
two categories: 1. Pest- and weed-management benefits. 2.
Nutrients: If soybeans are in the rotation they add nitrogen to
the soil.

Page 4 is “Water management.” In a box: “75%
reduction of irrigation water use by U.S. soybean farmers
since 1980.” The bottom half of the page is titled “The
sustainable practice the whole nation is talking about: Water
management.” One key concern is “managing the flow and
drainage of water and minimizing nutrient loss.”
Page 5 is titled “Reduced tillage.” In a box: “91% of
U.S. soybean farmers use conservation tillage on their farms,
helping to reduce runoff and erosion.” The bottom half of the
page is titled “The elder statesman of modern sustainability:
No-Till.” “United States farmers lead the world in adoption
of no-till and reduced tillage farming practices...” According
to the USDA “70% of soybean farmers use reduced-tillage
methods.”
“Reducing tillage rebuilds organic matter in the soil,
increases moisture retention and reduces soil erosion and
runoff.”
Page 6: “Sustainability is more than just our values.
There is also value in our sustainability.” “See ways to be
more sustainable at sustainablesoy.com.” “Brought to you by
the soy checkoff.”
9852. U.S. Department of Agriculture, Agricultural Research
Service, Nutrient Data Laboratory. 2015. USDA National
Nutrient Database for Standard Reference, Release 28. goo.
gl/zo6c6i Accessed 17 Aug. 2016. *
• Summary: The shortened (“tiny”) link to this database is
shown above. You can search the database by food item,
food group, or manufacturer’s name to find the nutrient
information for your food items. You can also generate lists
of foods sorted by nutrient content. In addition, data from
the following Special Interest Databases will be shown along
with the corresponding food items from the USDA National
Nutrient Database for Standard Reference:
Flavonoids, Release 3.2 (November 2015)
Isoflavones, Release 2.1 (November 2015)
Proanthocyandidins, Release 2 (2015)
For example: Try searching for Tempeh or Tofurky and
you will their complete nutritional compositional.
9853. USDA Foreign Agricultural Service. 2015. Palm and
soy oil use expands at expense of other oils. Washington,
DC. 37 p.
• Summary: “United States:
“Soybean meal exports are up 363,000 tons to 11.8
million.
“Soybean oil exports are raised 272,000 tons to 930,000.
“Rapeseed meal imports are up 136,000 tons to 3.6
million.
“Argentina:
“Soybean meal exports are up 650,000 tons to 28.5
million on expanding crush and stronger demand as prices
decline.
“Soybean oil exports are raised 225,000 tons to 4.9

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3411

million reflecting a strong pace of trade and growing
vegetable oil demand mainly in India.
“Brazil:
“Soybean exports are up 200,000 tons to 50.0 million on
a stronger pace of trade to date, encouraged by a weak real
and growing sales to China.
“Soybean meal exports are down 300,000 tons to 14.7
million, reflecting the current pace of trade and slowing
crush.
“Soybean oil exports are raised 110,000 tons to 1.5
million on strong August shipments.
“Canada rapeseed exports are up 407,000 tons to 9.2
million following the release of final marketing year trade
statistics.
“China:
“Rapeseed imports are raised 100,000 tons to 4.6 million
based on strong end-of-season purchases.
“Palm oil imports are up 150,000 tons to 5.5 million on
large purchases at the end of the current marketing year.
“Cuba soybean meal imports are raised 160,000 tons to
480,000 on a stronger pace of trade.
“India:
“Peanut exports are up 200,000 tons to 775,000
reflecting larger shipments to Southeast Asia.
“Soybean oil imports are raised 150,000 tons to 2.7
million on near-record July shipments.
“Palm oil imports are raised 150,000 tons to 9.4 million
on large shipments.
“Nigeria soybean meal imports are up 105,000 tons
to 130,000 based on stronger pace of trade and growing
demand for protein feed.
“Pakistan soybean imports are reduced 100,000 tons
to 350,000, while soybean meal imports are up 150,000
tons to 900,000 as crush expansion is more moderate than

anticipated.
“Turkey soybean imports are raised 100,000 tons to 2.1
million on a stronger pace of trade towards the end of the
marketing year.
“Ukraine soybean exports are up 100,000 tons to 2.4
million and sunflowerseed oil exports are raised 150,000 tons
to 3.9 million, both reflecting a stronger export pace in the
latter months of the marketing year.
“Uruguay soybean meal imports are up 100,000 tons to
240,000 on early marketing year trade to date.
“Vietnam soybean meal imports are raised 450,000
tons to 4.2 million reflecting recent strong purchases from
Argentina.
Contains 27 full-page tables, such as: (7) Soybeans:
World supply and distribution (1,000 metric tons), 2011/12
to 2015/16. Includes production, imports, exports, crush,
ending stocks. The world’s leading soybean producers in
Aug. 2015/16 are:
USA 106,588
Brazil 97,000
Argentina 57,000
China 11,500
India 11,500
Paraguay 8,800
Canada 6,200
Other 21,461.
The top 4 soybean importers are: China 79,000.
European Union 13,500. Mexico 4,050. Japan 2,850.
The top 4 exporters are: Brazil 54,500. United States
46,947. Argentina 9,750. Paraguay 4,600.
The top 4 soybean crushers are: China 79,500. USA
50,621. Argentina 41,500. Brazil 39,550.
Table (8) Soybean meal. (9) Soybean oil. (10) Soybeans
and products: World trade. (11) Palm oil: World supply and
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distribution, etc. Address: Washington, DC.
9854. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. Center for Food Safety sues Department of Agriculture
for witholding GM crop records. No. 157. Oct. p. 8.
• Summary: “Center for Food Safety (CFS) recently filed a
law suit against the US Department of Agriculture’s Animal
and Plant Health Inspection Service (APHIS) under the
Freedom of Information Act (FOIA), alleging that APHIS
has violated FOIA by routinely failing to respond to requests
for records related to genetically modified crops, unlawfully
delaying its responses, and withholding public disclosure
of information. APHIS has failed to provide a timely final
response to at least 29 of CFS’s FOIA requests or appeals. Of
these, APHIS has entirely failed to provide a final response
to 10 requests and 2 appeals. The lawsuit asks the court to
direct APHIS to promptly provide CFS with the requested
information and to order APHIS to stop its practice of failing
to respond to FOIA requests related to GM crops.
“As an example, APHIS failed to respond to a FOIA
request related to GM sorghum, a crop that has completely
evaded review and regulation. In another instance, CFS
filed a FOIA request in 2004 related to field trials of GM
‘Roundup Ready’ creeping bentgrass. APHIS delayed its
response for over four years. In another example, CFS has
made three requests regarding GM Wheat field trials since
2002, and APHIS has failed to provide a timely response
each time.”
9855. SoyaScan Questions. 2016. Questions about the life
and work of Dr. Yamei Kin (Jin Yunmei). Further research
needed. Compiled by William Shurtleff of Soyinfo Center.
• Summary: Try to find as many documents as possible in
Chinese about the life and work of Dr. Yamei Kin.
Try to find as many documents as possible in Japanese
about the life and work of Dr. Yamei Kin.
What is the source of the information that her name was
(or was also) Jin Yunmei? Note that, so far as we can tell,
she never used this name during her lifetime and no one else
used it in referring to her. Is it a posthumous name?
From when to when did she live in Japan and what did
she do there?
From when to when did Dr. Kin do missionary work in
Japan? Was it only in Kobe? Were Dr. and Mrs. McCartee in
Japan at the same time?
Did Yamei Kin ever practice medicine as a physician in
the USA? In Kobe, Japan? In Hawaii?
In 1902, Dr. Kin, weary of her husband, returned to
Japan and left their eight-year-old son, Alexander, in charge
of persons (Walter Afong’s family) in Berkeley, California.
How, when and where did she get to know and trust the
Walter Afong family? For how long did Alexander stay with
these people in Berkeley? Did he begin school there? Note
that his mother enrolled him in St. John’s Military Academy

(Manlius, New York) on 21 Sept. 1904.
Try to develop a biography for Alexander, with exact
dates and places.
When did Yamei Kin leave California for China and on
what ship?
Where was she when she wrote the 1902 article “Pride
of His House”?
When did she return to San Francisco and on what ship?
From when to when (about 1904 to 1912) did Yamei
Kin’s son, Alexander, live in St. John’s Military School at
Manlius (near Syracuse), New York? When did he leave that
school, and where did he go next? Did he ever attend college
or university? Where was he living just before he enlisted in
the U.S. military on 4 May 1917 in New York City? Was he
with Mrs. McCartee in New York City? Where was Yamei
Kin at the time he enlisted? Was she with him?
Did Yamei Kin ever submit a report to the USDA
Bureau of Chemistry about her research on soyfoods in
China after the Bureau arrange for and paid for her 6-month
trip there in 1917-1918? If she did, try to get a copy.
Try for a death certificate for Yamei Kin.
Did Yamei Kin leave a will? Apparently not. See
Jaroslav Prusek 2002.
What happened to all of her personal papers and
collected correspondence? This would be a treasure trove
if it still exists. Yet it almost certainly does not. Again: See
Jaroslav Prusek 2002.
Genealogy questions: Dr. Divie Bethune McCartee:
What were the names of each of his brothers and sisters?
When and where was each born, married, died, and buried.
Which ones are buried in the same McCartee family plot as
he is at St. George’s Cemetery in Newburgh, New York. Who
else is buried in that family plot?
The Knight family–Juana Matilda Knight: On what
exact date in 1826 was she born. With whom was she living
when she died in Englewood, New Jersey? Try to get full
genealogical information for both her father and mother.
Mary Greenleaf Knight: When and where was she born
and did she die? Elizabeth O. Knight: What was her middle
name? When and where was she born? Edward Jennings
Knight: Is he Juana’ Knight’s brother? When and where was
he born? Augustus J. Knight. What was his middle name.
Where in Maine was he born?
When, where and how did Yamei Kin meet Mr. Eca
da Silva? How long had she known him before they were
married? On what exact date in Nov. 1894 were they married
in Yokohama, Japan. Try for a marriage certificate?
On what exact date (in Honolulu, Hawaii) was their
son, Alexander Amador Eca da Silva born? Try for a birth
certificate.
9856. Gillen, Anne M.; Shelton, Gary W. comps.
2016. Uniform Soybean Tests: Southern States–2015.
https://www.ars.usda.gov/ARSUserFiles/60661000/
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UniformSoybeanTests/2015SoyBook.pdf
• Summary: This is the most recent of the Uniform Soybean
Tests–Southern States that were started by the U.S. Regional
Soybean Lab in 1943 during World War II and are still being
continued by the USDA’s Agricultural Research Service. An
archive is maintained. This document is “coordinated and
edited by: Anne M. Gillen and Gary W. Shelton.”
Contents: Introduction. Policy on evaluation and release
of strains. Uniform test participants. Strain designation.
Soybean nursery information: Location contact and tests,
planting dates, harvest dates, agronomic characteristics of
locations, weather station information.
Methods: Cultural practices, maturity, harvest, and yield,
pest assessment, statistical analyses.
Maturity Group IV-S: Uniform, preliminary early,
preliminary late. Maturity Group V: Uniform, preliminary
early, preliminary late. Maturity Group VI: Uniform,
preliminary early, preliminary late. Maturity Group VII:
Uniform, preliminary early, preliminary late. Maturity Group
VIII: Uniform, preliminary early, preliminary late.
The Introduction states: “The Uniform Soybean
Testing Program has been directed toward the testing of
elite breeding lines that ultimately leads to the release of
varieties. Breeding lines are developed and evaluated in
several participating federal and state research programs. As
breeding lines demonstrate specific qualities in the individual
programs, they are advanced to the preliminary and uniform
regional tests conducted in cooperation with research
workers in the southern states. This testing program enables
breeders to evaluate new strains under a wide variety of
conditions, and permits new strains to be put into production
in a minimum amount of time. Lines are usually entered only
once in the Preliminary Test and then are either dropped or
advanced to the Uniform Test for a maximum of three years
if performance warrants further testing.
“Eleven uniform test groups have been established to
evaluate the best strains developed in the breeding programs.
The groups 00 through IV are adapted in the northern part
of the United States, and the groups IV-S through VIII are
grown in the southern part. Within their area of adaptation,
there is a maturity range of 12 to 18 days within each
maturity class. The best varieties available in each maturity
class are used as check varieties with which to compare new
strains as to seed yield, chemical composition, maturity,
height, lodging, seed quality, and reaction to diseases and
nematodes. For the groups grown in the southern area, the
check varieties are: AG4232RR2Y, AG4632RR2Y, LD067620, AG3934(RR2), AG4835(RR2), Ellis, AG4933(RR2),
Osage, JTN-5203, UA5612, AG5332RR2Y, AG5534(RR2),
AG5335(RR2), NC-Roy, NCC06-1090, AG6534, NCC078138, AGS738RR, AG7733, N7003CN, NCC06-899,
AGS828RR, AG7934, N05-7432, and N8001.
“A wide range of soil and climatic conditions exists in
the regions. As an aid in recognizing regional adaptation,

the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina, southward; (3) the Upper and Central
South, including the Piedmont and loessial hill soils east
of the Mississippi River; (4) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the West, comprising Arkansas
and Louisiana (outside the Delta), Kansas, Oklahoma,
and Texas. In the West, the potential soybean-growing
areas would include alluvial soils, and the Gulf Coast of
Louisiana.” Address: USDA Agricultural Research Service,
Crop Genetics Unit, P.O. Box 345, Stoneville, Mississippi
38776.
9857. Soyatech, LLC. 2016. Soya & Oilseed Bluebook 2016:
The annual directory of the world oilseed industry, online
at www.soyatech.com/bluebook.htm. Bar Harbor, Maine:
Soyatech. 316 p. March. Comprehensive index. Advertiser
index. Statistical conversions. 28 cm.
• Summary: This is the 10th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. A special letter inserted into this year’s
Bluebook states: “... we have decided to suspend the print
edition of the Bluebook. On the front cover is an aerial photo
of fields of yellow rapeseed flowers, with blue sky and white
clouds overhead.
The 12 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, linseed, palm kernels, peanut, popcorn, rapeseed,
safflower, soybeans, sunflowerseed
The book is divided into four major sections: (1)
Soybeans, oilseeds & oilseed products. (2) Equipment,
supplies & services. (3) Company & organization listings.
(4) Statistics & reference.
On the inside front cover is a color ad from Soybean
Premiums.org. Other full-page ads related to soyfoods are:
Myande Group Co. Ltd (China), French Oil Mill Machinery
Co., Zeeland Food Services, Inc (Non-GMO Soy), Buehler,
Insta-Pro, AOCS, Balaguer, IRLR Group, OilDri, Schule,
SciKoon, Solex, Crown Iron Works Company, Roskamp
Champion.
On the rear cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Page 5: Greg Mellinger is CEO. Keri Hayes is publisher
and operations director of this Bluebook. Address: P.O. Box
1307, 19 Clark Point Rd., Suite 112, Southwest Harbor,
Maine 04679. Phone: 207.244.9544.
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9858. Olson, Wayne. 2016. Re: Claribel R. Barnett, director
of the USDA National Agricultural Library from 1907 to
1940. Letter (e-mail) to William Shurtleff at Soyinfo Center,
April 26. 1 p.
• Summary: “Good Morning Bill, If I had to choose one
person for contributions to the ‘NAL’ it would probably
be Claribel Barnett. She was ‘NAL’ director from 1907
to 1940. Over my years at NAL, I read many accounts of
NAL’s history and early operations. Barnett’s ‘Report of the
Librarian’ included in the Annual Report of the Secretary of
Agriculture really showed the development of the Library
from a smallish departmental library to an internationally
recognized Library with a comprehensive and unique
collection.”
Access to Annual Reports of the Secretary of
Agriculture:
https://archive.org/details/usdareportofsecretaryofagriculture
https://catalog.hathitrust.org/Record/006924692
Address: Reference and User Services Branch, USDA
National Agricultural Library, Beltsville, Maryland.
9859. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota). 2016. Soy shows
promise as a natural antimicrobial agent. 25(3):10. July/Sept.
• Summary: From April 2016 Sciencedaily.com: According
to a new study, researchers at the University of Guelph
(Ontario, Canada) found can be more effective as an
antimicrobial agent than current synthetic options. The study
found that soy peptides and isoflavones limited the growth
of some bacteria, including Listeria and Pseudomonas
pathogens and are biodegradablle, environmentally friendly,
and non-toxic.
A sidebar quiz (p. 11) states: (1) The biofuels industry
provides 383,000 jobs in the U.S. (2) The USDA estimates
that biobased products nationwide contribute $369 million to
the economy.
9860. Olson, Wayne. 2016. Re: What was the Cooperative
State Research Service. Probably the best place to find
historical/administrative information on past USDA
agencies. Letter (e-mail) to William Shurtleff at Soyinfo
Center, Oct. 30. 1 p.
• Summary: “Good Afternoon Bill,
“For most of its existence, it appears the Cooperative
State Research Service was an independent agency.
“Probably the best place to find historical/administrative
information on past USDA agencies is the National Archives
website, see: Records of the Cooperative State Research
Service
“https://www.archives.gov/research/guide-fed-records/
groups/164.html
“Also, on page 112 of volume 65 of the Dictionary

Catalog of the National Agricultural Library [https://catalog.
hathitrust.org/Record/001177492], there are short entries on
the establishment of the U.S. Cooperative State Experiment
Station Service in 1961 and its subsequent name change to
U.S. Cooperative State Research Service in 1963.
NIFA History
https://nifa.usda.gov/history
Excerpt: “The Department of Agriculture Reorganization
Act of 1994 merged the former Cooperative State Research
Service and the former Extension Service into a single
agency–the Cooperative State Research, Education, and
Extension Service. The merger made a single agency
responsible for allocating funds and providing leadership of
research, education and extension.” Address: Reference and
User Services Branch, USDA National Agricultural Library,
Beltsville, Maryland.
9861. United States Department of Agriculture (USDA).
2016. National Institute of Food and Agriculture (Website
printout–part). https://nifa.usda.gov/history 2 p. Retrieved
Oct. 30.
• Summary: “History: Landmark U.S. farm bills and other
significant legislation passed by the U.S. Congress since
the late 19th century has shaped the history of NIFA and its
predecessor agencies. The agency’s history is largely tied to
the establishment of land-grant institutions and delivery of
cooperative extension services.
“Morrill Acts, 1862 and 1890: The Morrill Act of 1862
created land-grant institutions so that working class citizens
could have equal access to higher education with a focus on
farming and mechanical skills. Subsequently the Morrill Act
of 1890 established the 1890 and 1994 land-grant institutions
to address educational inequality among African Americans
and Native Americans.
“Hatch Act, 1887: NIFA’s roots go back to 1888, a year
after the Hatch Act authorized strengthening the capacity
of land-grant universities to research agricultural problems
faced by rural citizens. The Act funded land-grant colleges
in order to create a series of agricultural experiment stations,
laying a foundation for the cooperative extension services
created by the 1914 Smith Lever Act Extension Act. To
support and finance this mission, USDA established the
earliest predecessor to NIFA–the Office of Experiment
Stations.
“Smith-Lever Act of 1914: The 1914 Smith Lever
Act Extension created a Cooperative Extension Service
associated with each land-grant institution. This partnership
between agricultural colleges and USDA enables the
dissemination of information produced by the experiment
stations’ research.
“Department of Agriculture Reorganization Act of 1994:
Prior to the Department of Agriculture Reorganization Act of
1994, agencies that preceded NIFA were largely established
as a result of Executive Orders or directives from the
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Secretary of Agriculture.
“The Department of Agriculture Reorganization Act of
1994 merged the former Cooperative State Research Service
and the former Extension Service into a single agency–the
Cooperative State Research, Education, and Extension
Service. The merger made a single agency responsible
for allocating funds and providing leadership of research,
education and extension.”
“Food Conservation and Energy Act of 2008 (the 2008
Farm Bill): The 2008 Farm Bill established NIFA to take
the place of the Cooperative State Research, Education, and
Extension Service. NIFA is responding to changing times and
landscapes, addressing 21st century challenges such as food
security, climate change, natural resource and environmental
sustainability, bioenergy, childhood obesity prevention, and
food safety.”
9862. United States Department of Agriculture (USDA).
2016. National Agricultural Library–History (Website
printout–part). https://nal.usda.gov/history 2 p. Retrieved
Oct. 30.
• Summary: “National Agricultural Library Timeline
“This timeline presents a brief overview of milestones in
the National Agricultural Library’s long history with a focus
on notable firsts and public services and partnerships that
continue into the present.
“1837–Henry L. Ellsworth, Commissioner of the Patent
Office, stressed the need for a library of scientific works in
the field of agriculture
“1839–$1,000 set aside for the purchase of agriculturally
related books for the Agricultural Division of the Patent
Office
“1862–All property of the Agricultural Division of the
Patent Office transferred to the newly-created Department
of Agriculture and the Secretary of Agriculture is charged
with the duty “to acquire and preserve in his Department
all information concerning agriculture which he can obtain
by means of books and correspondence” (Sec. 3) 1864–
USDA appropriation included for $4,000 for the library and
laboratory
“1866–International exchanges of publications begun
“1911–First provided photographic copies for loans to
other libraries
“1919–Acquired responsibility for the Horticulture
Trade Catalog Collection (now called the Henry G. Gilbert
Nursery and Seed Trade Catalog Collection)
“1934–First provided microfilm copies instead of
lending the original documents
“1942–Publication of Bibliography of Agriculture
began, consolidating separate lists previously issued by
various agencies of the Department
“1943–Library of Congress agreed to supply to the
Department Library one copy of each agricultural book
deposited for copyright at the Library of Congress

“1962 May 23–Designated the “National Agricultural
Library” in Secretary’s Memorandum No. 1496 from
Secretary of Agriculture Orville L. Freeman
“1965–Began publication of the Dictionary Catalog of
the National Agricultural Library 1862-1965, with the first
volume available in 1967
“1967 September 28–Cornerstone for a new building in
Beltsville, Md., laid by Secretary of Agriculture Orville L.
Freeman
“1969–Library collections and staff move to Beltsville,
Md., from Washington, D.C.
“1970–The National Agricultural Library Gift Act
(Public Law 91-591 (link is external)) is the first recognition
of the library as the “National Agricultural Library” in a law
of the United States
“1971–Food and Nutrition Information Center (FNIC)
established
“1975–Began contributing records to AGRIS (link
is external), the International Information System for the
Agricultural Sciences and Technology from the Food and
Agriculture Organization of the United Nations
“1976–AGRICOLA (AGRICultural OnLine Access)
name adopted for the NAL database
“1984–NAL cooperates with the Forest Service in
the development of FS INFO (link is external), an online
network of field libraries and a bibliographic database
supporting forestry
“1985–Alternative Farming Systems Information Center
(AFSIC) established
“1986–Animal Welfare Information Center (AWIC)
established
“1987–AGRICOLA first available on CD-ROM
“1987–Pomological Watercolors Collection transferred
to NAL from the U.S. National Arboretum
“1987–Rural Information Center (RIC) established
“1988–AFSIC began videotaping oral history interviews
“1988–Helped establish USAIN (link is external)
(United States Agricultural Information Network)
“1988–Began association with the National Agricultural
Law Center (link is external) at the University of Arkansas
“1990–Water and Agriculture Information Center
(WQIC) established
“1990–NAL participates in the Core Agricultural
Literature Project at Cornell University’s Mann Library,
online as the Core Historical Literature of Agriculture (link is
external) collection
“1990–NAL recognized in the Food, Agriculture,
Conservation, and Trade Act of 1990 (Public Law 101624 (link is external)) as a national library, the “primary
agricultural information resource of the United States” (Sec.
1410A)
“1995–NAL arrives online at www.nal.usda.gov (link is
external)
“1995–NAL, in collaboration with several land-grant
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universities, launches AgNIC (link is external) (Agriculture
Network Information Center) website
“1997–NAL receives the USDA History Collection from
the former Agricultural and Rural History Section of USDA’s
Economic Research Service
“1998–AGRICOLA becomes available for free on the
internet (link is external)
“1999–International Bibliographic Information on
Dietary Supplements Database (IBIDS) first released; IBIDS
is now a subset within PubMed (link is external)
“2000–Secretary of Agriculture Dan Glickman
designated the Beltsville, Maryland, building as the Abraham
Lincoln Building
“2001–Food Safety Research Information Office
(FSRIO) established
“2002–Worked with other Federal agencies to establish
three multiagency websites: www.science.gov (link is
external), www.nutrition.gov (link is external), and www.
invasivespecies.gov (link is external)
“2002–Published first edition of the NAL Agricultural
Thesaurus (NALT)
“2004–AFSIC collaborated with the University of
Michigan to digitize 186 pre-1942 USDA publications (link
is external) related to organic agriculture; these documents
are now part of the Organic Roots Collection
“2005–National Invasive Species Information Center
(link is external) (NISIC) established
“2005–Renovated D.C. Reference Center reopens in the
USDA South Building in Washington, D.C.
“2007–Collaborated with the Inter-American Institute
for Cooperation on Agriculture to develop the Spanish
version of the NAL Agricultural Thesaurus and Glossary
“2009–Partnered with American Farm Bureau
Federation to create an information clearinghouse for
beginning farmers and ranchers, Start2Farm (link is external)
“2010–When Beans Were Bullets exhibit (link is
external) of World War I and II-era food posters from NAL
Special Collections hosted at NAL
“2011–NALT made available as Linked Open Data.”
9863. Hymowitz, Ted. 2016. Re: What is a “county agent”?
Letter (e-mail) to William Shurtleff at Soyinfo Center, Nov.
13–in reply to inquiry. 1 p.
• Summary: Shurtleff e-mailed Prof. Hymowitz: “I’m
confused by the term ‘county agent.’ The term appears in
hundreds of records in our SoyaScan database. I know what
he does. But is he always associated with the Farm Bureau?
Or can the term also be used to refer to extension workers
from agricultural experiment stations?
Prof. Hymowitz replied: “Bill; County agent is a general
term and does not necessarily mean an individual employed
by the Farm Bureau.
“For example, when President Lincoln signed the
land-grant act that established the land grant universities,

teaching, research and extension at the same institutions was
established.
“Over time, the extension service expanded to include
trees, weeds, fish, soil plants, etc. Those associated with
universities were called extension agents. They were paid by
the federal government and state governments.
“Those who worked directly with farmers on the local
level were called county agents or extension agents. They
were paid by the county and state governments. This all took
place when farmers did not have the education, internet,
agricultural newspapers, magazines and private companies
running their own extension type programs. County lines
were formed during the horse and buggy days. These days
usually 3-5 counties combine their resources. With interstate
highways and improved communication methodologies, the
number of county agents has dramatically decreased.
“The Farm Bureau started out as a farmer coop.
However, now it is involved in insurance, seeds, feeds, etc. in
competition with other private enterprises. They might have
called their agents in the field county agents. Nowadays, the
field folks have different names like marketing manager for
northwest Iowa, research farm director, etc. Travelling along
highways one sees the ubiquitous signs for various seed
companies. These were once called county agents.” Address:
Prof. of Plant Genetics (retired), Dep. of Crop Sciences,
Univ. of Illinois, Urbana, Illinois [now in south Florida].
9864. Esman, Michael; Lech, Dan; Crone, Vicky. 2016.
Re: How many bound volumes and individual documents
are owned by USDA’s National Agricultural Library? How
many serials does it subscribe to? Letter (e-mail) to William
Shurtleff at Soyinfo Center, Nov. 15.–in reply to question. 2
p.
• Summary: Michael Esman, Collection Manager at NAL,
replies:
“Here are 2015 numbers
“Titles held: 1,201,732
“Total volumes: 2,387,375
“In addition, we have microforms; the volume count
does not include over 1,000,000 microforms.”
Dan Lech, in charge of stack maintenance, replies:
“Michael’s numbers are from the ARL (Association of
Research Libraries) survey and indicate volumes (aggregate
number) and titles and are good. They don’t include
manuscript collections or loose issues which could be a small
as 1 sheet of paper.
“We did an estimate in 2014 of approximately 8 million
individual items in the collection.”
Vicky Crone, who handles the procurement of NAL’s
electronic journals, replies:
“It’s difficult to answer with a firm number of ‘how
many periodicals does NAL presently subscribe–including
electronic subscriptions.’
“1. We subscribe to (pay for) about a dozen print
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journals, as well as ones that come ‘free’ with memberships
to IFLA, ALA, etc.
2. We receive many print journal issues through
Library of Congress Surplus and the Library of Congress
Cooperative Acquisitions Program as well as donations and
publisher ‘gift’ subscriptions, although these are not firm
orders and thus can’t be counted as ‘subscriptions.’ We can’t
expect them, predict them, or claim them. They just show up,
or not.
“3. We subscribe to (pay for) at least 1500 electronic
journals for DigiTop, depending on whether you count
Proquest Natural Science and EBSCO Environment
Complete packages as one subscription, or hundreds of
subscriptions, each. Some of those titles are Open Access,
others aren’t. If we don’t renew the subscription to either
product, we lose access to all of those titles.
“4. What about the Elsevier Freedom Collection? One
annual subscription provides access to 5 years’ worth of
approximately 2380 titles–but some of those overlap our 337
ScienceDirect perpetual access subscriptions. If we don’t pay
for the Freedom Collection, we lose access to those titles.
“5. The following aren’t ‘periodicals’ per se, but might
also be included in the count:
“Numerous annual directories from Gale, Foundation
Directory, etc.
“Several electronic newspapers, such as Financial
Times, Wall Street Journal, etc.
“Services such as SCOPUS and our data feeds from
Thomson Reuters, CABI, etc.
“So, you could accurately answer that we subscribe to
anywhere from 1500–4500 serial titles, depending on how
you decide to count them.”
Note: Thanks to Wayne Thompson of NAL for
coordinating and sending these three answers. Address: 1.
Collection Manager; 2. In charge of stack maintenance; 3. In
charge of procurement of electronic journals. All: National
Agricultural Library (USDA), Beltsville, Maryland.
9865. Peoria Journal Star (Peoria, Illinois). 2016. Obituary:
Clifford W. Hesseltine. Dec. 21.
• Summary: “Peoria–Clifford W. Hesseltine, 82, of 5407
N. Isabell died at 12:45 a.m. Tuesday, April 27, 1999, at
Rosewood Care Center of Peoria.
“Born April 4, 1917, in Brighton, Iowa, to Merlin J. and
Charlotte Owens Hesseltine, he married Harriet Hermon
Aug. 8, 1941, in Marshalltown, Iowa. She died Oct. 22,
1994, in Peoria.
“He later married Alice Zook on May 31, 1995, in
Peoria. She survives. Also surviving are three daughters, Risa
Miller of Peoria, Anna Doherty of Arlington Heights and
Nancy Balazadeh of Memphis, Tenn.; one son, Christopher
of Milwaukee; five grandchildren; and two brothers, Delbert
of Iowa City, Iowa, and Richard of Des Moines, Iowa.
“He was a microbiologist for the U.S. Department

of Agriculture. He worked at the National Center for
Agricultural Utilization Research for 35 years, where he
retired as chief of the fermentation laboratory in 1988. Prior
to that, he worked as a scientist at the Lederle Laboratories
for six years.
“He received a distinguished service award from the
U.S. secretary of agriculture. He was a former president of
the Microbiological Society of America and was a former
president of the Society of Industrial Microbiology. He was
associate editor of the American Society of Microbiology.
He received the Order of the Rising Sun Award by the
emperor of Japan and was awarded the Charles Tom Award
for meritorious research in industrial microbiology. He was
a charter member of the Senior Executive Service of the
United States and a fellow of the American Academy of
Microbiology.
“He received his bachelor of science degree from the
University of Iowa and a Ph.D. from the University of
Wisconsin.
“He was a World War II Army veteran.
“He was a member of Redeemer Lutheran Church,
where services will be at 11 a.m. Friday. The Rev. Ron Miller
will officiate. Visitation will be from 6 to 8 p.m. Thursday at
Wright & Salmon Mortuary and 30 minutes before services
at the church.
“Cremation will be accorded, and graveside services
with burial of ashes will be at 11:30 a.m. Saturday at Sandy
Hook Cemetery in Brighton.
“Memorials may be made to the University of Iowa
Foundation for the Clifford Hesseltine Research Scholarship,
Attention: Jeff Leibermann, Levitt Building, Iowa City, IA
52242.”
9866. SoyaScan Notes. 2016. Issues of RSLM (Regional
Soybean Laboratory Mimeograph) owned by the National
Agricultural Library (NAL; Beltsville, Maryland)
(Overview). Dec. 29. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: RSLM was the main periodical published by
the U.S. Regional Soybean Industrial Products Laboratory
(Urbana, Illinois).
The National Agricultural Library owns the following
issues (some are bound; many are loose and in very poor
shape): 12, 32, 34, 36, 46, 55-57, 62-64, 73, 74, 76-79, 8183, 100, 105, 106, 108, 112, 123, 126, 127, 130, 132, 133135, 137, 140, 142, 144-145, 148, 151, 152.
These do not include the long issues on Results of the
Cooperative Uniform Soybean Tests–north and south.
The NAL call number is 1.9 C49292Rs. Only the early
issues are in poor shape.
9867. Duggan, Tara. 2017. Nut, dairy industries in a froth
over ‘milk’ label. San Francisco Chronicle. Feb. 13.
• Summary: The dairy industry wants the soymilk and nut
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(such as almond) industries to stop using the word “milk”
on their labels. However (1) Most soymilk is sold under a
fanciful name, such as Silk or Vitasoy or Edensoy or Westsoy
or Safeway O, with the taglines such as “original soymilk” or
“light soymilk.”
(2) The USDA first used the term “soy-bean milk” in a
U.S. government publication in 1897–more than 100 years
ago. In USDA Farmers’ Bulletin No. 58, titled “Soy beans
as food for man,” C.F. Langworthy in July 1897 was the first
U.S. government employee to refer to soymilk. In his article
a table titled “Comparison of the composition of soy-bean
milk and cows’ milk,” shows that the two liquids (soy / cow)
have the following composition: Water 92.53% / 86.08%,
albuminoids 3.02% / 4.00%, fat 2.13% / 3.05%, etc. Since
1897, more than 350 U.S. government publications have
referred to soymilk using terms that contain the word “milk.”
(3) The dairy lobby challenged the soyfoods industry
on its use of the word “milk” (in terms such as “soymilk”)
in the mid-1990s. The soyfoods industry hired a Washington
attorney (Steve McNamara) and ultimately won the battle.
From that time on the FDA recognized the word “soymilk”
as a legal generic term describing a fanciful name. Address:
Special to the Chronicle, Chronicle columnist, San
Francisco.
9868. Shurtleff, William; Aoyagi, Akiko. comps. 2017.
History of the U.S. Regional Soybean Industrial Products
Laboratory (Urbana, Illinois; 1936-2017). Lafayette,
California: Soyinfo Center. 404 p. Subject/geographical
index. Printed 3 March 2017. 28 cm. [662 ref]
• Summary: This is the most comprehensive biography
ever published of the U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois; 1936-2017). It has
been compiled, one record at a time over a period of 36
years, in an attempt to document the history of this ancient
and interesting subject. It is also the single most current and
useful source of information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology / timeline
of the Regional Soybean Laboratory. About this book.
Abbreviations used in this book. How to make best use
of this digital book–Three keys. Contains 76 photographs
and illustrations. Address: Soyinfo Center, P.O. Box 234,
Lafayette, California 94549. Phone: 925-283-2991.
9869. Spots at front of book: History of soybeans and
soyfoods in China. 3000.
• Summary: (a-b) Table (from Wikipedia) showing
the regions of China. (c) Maps of China and the USA
superimposed, with lines of latitude shown. (d) The Tibetan
Plateau and the major / important rivers that rise there. (e)
Chinese Eastern Railway (2014). (f) Map of China (from
USDA publication). (g-j) Soymilk and fried crullers / bread
sticks. (k) Dry yuba sheets. (k-l) Edamame. (m) Chinese

characters for doufu (tofu). (n) Chinese characters for
jiangyou (soy sauce). (o) Mao Zedong. (p) Map of Hong
Kong. (q) Graph of Chinese soybean imports (EPI). (r-s)
Fermented black soybeans.
9870. Spots at front of book: The Work of U.S. Federal and
State Governments’ with Soybeans. 3000.
• Summary: (a) Title page of the Report of the
Commissioner of Patents for the year 1849.
9871. SoyaScan Notes. 2017. U.S. Secretaries of Agriculture
and the presidents under which they served (1897-1989)
(Overview). Compiled by William Shurtleff of Soyinfo
Center.
• Summary: Date Took Office–Name, Party, Home State,
President (President’s Term of Office) 1889 Feb. 15–
Norman Jay Coleman (D), Missouri, under president Grover
Cleveland (1885-1889)
1889 March 6–Jeremiah M. Rusk (R), Wisconsin, under
Benjamin Harrison (1889-1893)
1893 March 7–J. Sterling Morton (D), Nebraska, under
Grover Cleveland (1893-1897).
1897 March 5–James Wilson (R), Iowa (Iowa State
College), under William McKinley (1897-1901)
1901 March 5–James Wilson (R), Iowa, under Theodore
Roosevelt (1901-1909)
1909 March 5–James Wilson (R), Iowa, under William
Howard Taft (1909-1913). Note: James Wilson was the only
Secretary of Agriculture ever to have served under three U.S.
presidents (William McKinley, Roosevelt, and Taft).
1913 March 6–David F. Houston (D), Missouri, under
Woodrow Wilson (1913-1921)
1920 Feb. 2–Edwin T. Meredith (D), Iowa, under
Woodrow Wilson (1913-1921)
1921 March 5–Henry C. Wallace (R), Iowa (Iowa State
College), under Warren G. Harding (1921-1923)
1923 March 5–Henry C. Wallace, Iowa, under Calvin
Coolidge (1923-1929)
1924 Nov. 22–Howard M. Gore (R), West Virginia,
under Calvin Coolidge (1923-1929)
1925 March 5–William M. Jardine (R), Kansas, under
Calvin Coolidge (1923-1929)
1929 March 6- Arthur M. Hyde (R), Missouri, under
Herbert C. Hoover (1929-1933)
1933 March 4–Henry A. Wallace (D), Iowa (Iowa State
College), under Franklin D. Roosevelt (1933-1945)
1940 Sept. 5–Claude R. Wickard (D), Indiana, under
Franklin D. Roosevelt
1945 June 30–Clinton P. Anderson (D), New Mexico,
under Harry S. Truman (1945-1953)
1948 June 2–Charles F. Brannan (D), Colorado, under
Harry S. Truman
1953 Jan. 21–Ezra Taft Benson (R), Utah, under Dwight
D. Eisenhower (1953-1961)
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1961 Jan. 21–Orville L. Freeman (D), Minnesota, under
John F. Kennedy (1961-1963)
1963–Orville L. Freeman, Minnesota, under Lyndon B.
Johnson (1963-1969)
1969 Jan. 21–Clifford M. Hardin (R), Indiana, under
Richard M. Nixon (1969-1974)
1971 Dec. 2–Earl L. Butz (R), Indiana, under Richard
M. Nixon
1974 Earl L. Butz, Indiana, under Gerald R. Ford (19741977)
1976 Nov. 4–John A. Knebel (R), Virginia, under Gerald
R. Ford
1977 Jan. 23–Robert S. Bergland (D), Minnesota, under
Jimmy Carter (1977-81)
1981 Jan. 23. John R. Block (R), Illinois, under Ronald
Reagan (1981-1989)
1986 March 7–Richard E. Lyng (R), California, under
Ronald Reagan
1990 Feb. 16–Clayton K. Yeutter (R), Nebraska, under
George H.W. Bush (1989-1993)
1991 March 8–Edward R. Madigan (R), Illinois, under
George H.W. Bush
1993 Jan. 22–Mike Espe, Mississippi (D), under Bill
Clinton (1993-2001).
1995 March 30–Daniel R. Glickman (D), Kansas, under
Bill Clinton.
2001 Jan. 20–Ann M. Veneman (R), California, under
George W. Bush (2001-2009).
2005 Jan. 21–Michael O. Johans (R), Nebraska, under
George W. Bush.
2008 Jan. 28–Ed Schafer (R), North Dakota, under
George W. Bush.
2009 Jan. 20–Tom Vilsack (D), Iowa, under Barak
Obama (2009-).
Sources: The World Almanac 2000 (Indexed at Cabinet,
U.S.). Wikipedia, at United States Secretary of Agriculture
(March 2012).
9872. SoyaScan Notes. 2017. Europe’s biggest international
food fairs / shows and expositions: ANUGA, SIAL, Helfex,
and CIBUS (Overview). Compiled by William Shurtleff of
Soyinfo Center.
• Summary: ANUGA and SIAL are held in Cologne
(Germany) and Paris (France) respectively on alternating
years in October. Each fair lasts for about 6 days, and tickets
cost about $20. Food people and companies come from all
over the world to exhibit and see the latest in all kinds of
foods and food equipment. ANUGA is held on odd numbered
years (1987, 1989, 1991, etc.) and SIAL on even numbered
years (1986, 1988, 1990).
ANUGA (pronounced uh-NEW-guh) stands for
Allgemeine Nahrungs und Genussmittel Ausstellung
(“General exhibition of food and food adjuncts {stimulants
/ enjoyables”}). Billed as the “World Food Market–

Consuma–Gastroma–Tecnica,” it is held at the Cologne
Messe (Exhibition Center) and is sponsored / produced
by Messe und Ausstellungs Ges. mbH, P.O. Box 210760,
D-5000 Cologne, West Germany. Phone: 221-8210. The first
ANUGA fair was held in 1929. Statistics at ANUGA in 1986
were mind-boggling: 200,000 visitors; 5,201 companies
exhibiting, from 86 different countries; and what seemed like
50 miles of exhibit space (actually 227,000 square meters).
SIAL (pronounced see-AL) stands for “Salon
International de l’Alimentation,” and is also called the
‘International Food and Dairy Exhibition’. The first SIAL
was held in Nov. 1964. The permanent address of SIAL is 39
rue de la Bienfaisance, 75008 Paris.
The ‘SIAL d’Or’ (also called ‘Golden SIAL’ or Food
Oscar’) gold medal awards, first presented in Oct. 1986, are
given for the best new food products in each food category
at the AIDA-SIAL International competition judged in Paris
in June. The Oscars are a bi-annual competition between
16 nations, including Canada, Great Britain, Italy and the
USA. Each country presents products in 7 food and beverage
categories: Grocery, alcoholic drinks, non-alcoholic drinks,
dairy, deep-frozen, meat / poultry and delicatessen. The retail
trade in each country nominates the representative products.
At least one soy product, So Good, a soymilk produced by
Sanitarium Foods in Australia, has been awarded the Golden
SIAL.
Helfex, the International Health Food Trade Exhibition
and Convention, is much smaller than the two fairs
mentioned above and its scope is much more limited. Held
biannually in the spring in the United Kingdom on even
numbered years, it is sponsored by the British Health Food
Manufacturers Association and the British Health Food
Trade Association. The Foreign Agricultural Service (FAS)
of the USDA typically has a large pavilion featuring booths
representing U.S. health / natural food manufacturers.
In 1988 at least 8,000 visitors came to Helfex from 25
countries. About 600 exhibitors were there and the U.S.
Pavilion was the biggest booth at the entire show. About 88%
of the natural foods products at Helfex ‘88 came from the
U.K. The first Helfex was held on 17-19 March 1974 at the
Bloomsbury Centre Hotel in London. The tenth Helfex was
held on 8-9 April 1990 in Birmingham, England; over 200
companies exhibited in Birmingham. For more information
contact the British Health Food Trade Assoc., Angel Court,
High Street, Godalming, Surrey, GU7 1DT, England. Phone:
0483-426450. Fax: 0483-426921.
CIBUS (pronounced CHI-bus), the biggest food fair in
Italy, is held in Parma in about May each year.
9873. SoyaScan Notes. 2017. Chronology of Soyfoods
Center: The work of William Shurtleff and Akiko Aoyagi.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: 1. Introducing soyfoods to the West: Popular
books (1972 Oct.–1979 July).
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The Book of Tofu:
1972 Oct. 22–First visit to San-gen-ya tofu shop in
Tokyo. Mr. Toshio Arai begins to teach William Shurtleff the
traditional art of making tofu.
1972 Dec. 22–Meet Nahum Stiskin of Autumn Press.
Start to write tofu booklet.
1973 Jan. 13–Sign contract for Book of Tofu with
Autumn Press.
1973 March 2–Visit Sasa-no-yuki tofu restaurant in
Tokyo.
1975 Dec. 12–The Book of Tofu* published by Autumn
Press.
* = Book illustrated by Akiko Aoyagi.
1978 Dec. 22–The Book of Tofu* published by
Ballantine Books in a mass-market pocketbook edition that
retails for $2.95.
The Book of Miso
1974 Feb/March–Study miso and shoyu in Japan on trip
with Bob Gerner, head of Westbrae Natural Foods.
1974 May 7–Start to write The Book of Miso, table of
contents.
1975 April–Autumn Press accepts idea of publishing
The Book of Miso. Contract signed Aug. 18.
1976 Sept. 23–The Book of Miso* published by Autumn
Press.
1976 Sept. 29–1977 Feb. 3–Tofu & Miso America Tour.
We do 70 public programs, many TV and radio interviews,
drive our van 15,000 miles in 17 weeks.
The Book of Tempeh
1977 May–To Indonesia for one month of tempeh
research.
1978 Feb. 27–Sign contract with Harper & Row.
1979 July 14–The Book of Tempeh* published by Harper
& Row.
2. Working to build a soyfoods industry in the Western
world (1977 April–present)
1977 April 5–Establish Takai Tofu and Soymilk
Equipment Co.
1977 Aug. 16–First Takai catalog of tofu and soymilk
equipment published.
1977 Aug. 16–Miso Production* published by Soyfoods
Center–the first book we self-published.
1978 July 28-30–The Soycrafters’ Association of
North America is founded in Ann Arbor, Michigan.
William Shurtleff helps to organize the inaugural meeting,
is a founding member, and a member of the first board of
directors.
1978–Soyfoods Center starts to develop a mailing list
(typed so as to fit on pressure sensitive labels) of all people
who have purchased books or contacted us.
1979 July 15–Tofu and Soymilk Production* published
by Soyfoods Center.
1979 July–The first issue of Soycraft magazine is
published by Richard Leviton, director of Soycrafters’

Association in Massachusetts. Each mailing is based on the
use of Soyfood Center’s mailing list–free of charge.
1980 March 10–Tempeh Production* published by
Soyfoods Center.
1980 Sept.-Dec.–Our mailing list of about 5,000
names and addresses, divided into 70 coded categories, is
computerized by Parallel Procedures in San Francisco. This
was done primarily to help Richard Leviton of Soycraft
magazine.
1981 Dec.–There are now 10,900 names on our
computerized Soyfoods mailing list, rising to 13,800 names
by May 1982.
3. Documenting the history of soybeans and soyfoods
(1980 Oct.–present)
1980 Sept. 10–Start to build what we hope will become
a large library at Soyfoods Center with regular trips to the
University of California at Berkeley library system.
1980 Oct. 22–Start writing History of Soybeans and
Soyfoods.
1984 June 1–History book manuscript is now
completely in our word processor: 2,500+ pages, 70+
chapters.
1984 June 21–Soyfood Center’s annual summer intern
program begins. Irene Yen, a Stanford student starting her
senior year, is our first summer intern.
1984 July 17–History of Tempeh published–our first
history book.
4. Studying the burgeoning soyfoods industry and
market (1982 Sept.–1985 Feb.)
1982 May 16–Soyfoods Directory and Databook (1st
edition) published. Renamed Soyfoods Industry and Market:
Directory and Databook on 26 Feb. 1983. 3rd edition.
1982 Sept. 10–Soyfoods Labels, Posters, and Other
Graphics published. But there is a much larger significance.
We have now started a “Graphics Collection,” separate
from the documents in our library. The graphics are mostly
for soyfood products, and they are filed alphabetically by
product. These graphics will much later (starting March
2008) become the “face” of our digital book series published
online.
1984 Feb. 25–Soymilk Industry and Market published.
1985 Feb. 22–Tofutti and Other Soy Ice Creams
published.
1990 May 8–Tofu Industry and Market in Europe
published.
1990 July 17–Soymilk Industry and Market in Europe
published.
1994 Jan.–Soyfoods Industry and Market: Bibliography
and Sourcebook published.
5. Foreign language editions of our books are published
(1980 -)
1980 July–Das Miso Buch* (hardcover and paperback)
published by Ahorn Verlag (Wolfgang and Gabriella FurthKuby) in Germany.
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1981 Aug.–Das Tofu Buch* (hardcover) published by
Ahorn Verlag in Germany.
1988 Nov.–Das Tempeh Buch* (hardcover) published by
Ahorn Verlag in Germany–6 years after the project started.
1988 Nov.–New German pocketbook editions of Das
Tofu Buch and Das Miso Buch (paperback) published by
Goldmann Verlag.
6. Developing a computerized information center (1980
Dec.–present).
1980 Dec. 12–Mailing lists of Soyfoods Center and
Soyfoods magazine merged and computerized by Parallel
Procedures in San Francisco. 5,500 names in 50 categories.
1983 Sept. 28–Install first computer at Soyfoods
Center, IBM-PC with 20 MB hard disk and word processing
software to use for writing our book on History of Soybeans
and Soyfoods.
1985 May 9–Install Revelation database manager
software for developing a computerized bibliographic
database on soya.
1985 July 31–Finish keying all 6,677 file cards (3x5
inch) into our computerized database. Our library is now
computerized.
1985 Aug. 30–Our computerized database, containing
9,500 bibliographic records, is now available for use by the
public.
1986 Sept. 1-16–The first of many trips to do library
research at the USDA National Agricultural Library, Library
of Congress, and National Library of Medicine–America’s
three national libraries, all located in and about Washington,
DC.
1987 July 6–Start entering Commercial Soy Products
into our database.
1987 Oct. 11–Bibliography of Soymilk, from 1578
to 1987: With 1,584 References published–our first
bibliography.
1987 Oct. 19–Coin the name SoyaScan, start using it to
refer to our computerized database, and apply for a registered
trademark, which we are issued on 19 July 1988.
1993 Feb.–Install a Novell 5-user network to link our
various computers.
1995 Feb. 11–We enter the 50,000th record into our
SoyaScan database.
1997 Nov. 24–We enter the 55,000th record into our
SoyaScan database.
1997 Nov. 24–We enter the 55,000th record into our
SoyaScan database.
2000 May 9–We enter the 60,000th record into our
SoyaScan database.
2004 Oct. 3–We enter the 70,000th record into our
SoyaScan database.
2008 Aug. 31–We enter the 80,000th record into our
SoyaScan database.
2013 July 29–We enter the 90,000th record into our
SoyaScan database.

7. Current status of computerized information–2013
January 1
SoyaScan database now contains 90,799 records
from 1100 B.C. to the present, including 76,165 published
documents, 15,760 commercial soy products, 6,044 original
interviews and overviews, and 6,866 unpublished archival
documents.
More than 83.6% of all SoyaScan records have a
summary/abstract averaging 161 words in length.
More than 43,000 records (47% of the total) are for
documents published before 1970.
Thirty five major books in the series Bibliographies
and Sourcebooks on Soya, produced from the SoyaScan
database, are now available, published by Soyfoods Center.
Soyfoods Center Library owns about 75,000 documents,
almost all of which have a record in the SoyaScan database.
SoyaScan Directory now contains the name, address,
and phone number of 20,300 people and organizations
worldwide actively involved with soyfoods and soybeans.
Each entry is coded to show the type of activity, e.g. 2A =
Tofu manufacturers.
8. Collecting and Publishing Information on
Vegetarianism and Other Non-Soy Food Products that can
Replace Animal Products.
1984 Oct. 31–Create our first vegetarian keyword
(subject heading) VegeAnim = Vegetarian Diets and Animal
Rights.
1988 Feb. 21–Amazake and Amazake Frozen Desserts:
Industry and Market in North America published. Updated
bibliographic supplement published in March 1995.
1992 Oct.–Start actively collecting information
specifically on vegetarianism and veganism, and entering it
into our new VegeScan database.
1992 March 4–Bibliography of Vegetarianism: 1,755
References from A.D. 1170 to 1992, Extensively Annotated
published (360 p. large format, preliminary edition).
1992 June 12–Sourcebook on Wheat Gluten Foods and
Seitan published. Expanded edition published in Jan. 1994.
2013 Jan. 1–VegeScan database now contains 8,800
bibliographic records on vegetarianism and veganism from
238 B.C. to the present.
Best selling books from Soyfoods Center (Englishlanguage editions only, as of Jan. 2013).
The Book of Tofu–600,000 copies sold.
The Book of Miso–140,000 copies sold.
The Book of Tempeh–47,950 copies sold.
Tofu & Soymilk Production–5,020 copies sold.
Other–9,200 copies sold.
Total–820,070 copies sold.
2007 Dec. 29.–We start to publish digital soy history
books in PDF format on our website (www.soyinfocenter.
com), free of charge. Each book contains many color
photographs, illustrations, and sometimes maps. Our first
book is “History of Soybeans and Soyfoods in the Middle
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East.” On 20 Jan. 2010 we also publish the first of these
books on Google Books; soon we publish all past books
in this series on Google Books as well. By Sept. 2013 we
have published 48 books in this series. The largest of these
books, History of Tofu and Tofu Products, published on 20
May 2013, contains 4,004 pages (8½ x 11 inches), 13,302
references in chronological order, and 538 photographs and
illustrations. Address: Lafayette, California. Phone: 925-2832991.
9874. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soybeans–then and now:
Played a leading role in transforming the soybean from a
minor to a major American farm crop (Overview). Compiled
by William Shurtleff of Soyinfo Center.
• Summary: During the 1800s and early 1900s the soybean
was such a minor a crop in America that the government
didn’t bother to measure its size. It wasn’t until 1910 that
the first statistics on soybean production were collected.
This was done as part of the 13th U.S. census. The results,
published in 1913, showed that in 1909 an estimated 16,835
bushels of soybeans were produced on 1,629 acres in the
USA. They were worth $20,577.
In May 1918 the U.S. Department of Agriculture
published its first statistics on U.S. soybean acreage and
production. In 1917 some 531,000 acres were planted (56%
of these were interplanted with other crops) and only 17% of
these were harvested for grain/seed, yielding 1.186 million
bushels. Most soybeans were grown for hay or forage.
In 1931 in America 17.260 million bushels of soybeans
were produced on 1,141,000 acres. That same year, Henry
Ford planted his first soybeans–about 500 acres near
Dearborn and by 1932 he was growing 8,200 acres of
soybeans in Michigan. By 1933 Henry Ford was growing
soybeans on 12,000 acres of his own land in Michigan. This
made him the single largest soybean grower in America
and in the Western World, and (from 1933) in the United
Kingdom. He also urged Michigan farmers to plant soybeans
with the assurance that the Ford Motor Co. would buy them.
Henry Ford was active in promoting soybeans from
1931 to 1943. He was certainly not the only soybean
promoter during this period, but he was probably the
most influential–with the possible exception of the U.S.
Department of Agriculture (largely through the work of
William Morse). Fortune magazine reported of Ford in
late 1933, ‘He is as much interested in the soya bean as he
is in the V-8.’ Ford’s great prestige–he was by now a true
American ‘folk hero’–and his strong, unswerving belief in
the future of the soybean, made Americans everywhere take
notice.
The Ford Motor Co. was also a major soybean user.
On October 21, 1935 Time magazine (p.34), in an article
on soybeans, noted: ‘This year Ford will use the crop from
61,500 soy-bean acres.’ That year a bushel of soybeans was

used in the manufacture of every Ford car. On October 12,
1936 Time magazine (p.76, 78, 80) ran another long article
on soybeans, noting that in 1935 soybeans had put $35
million into the pockets of U.S. farmers, outranking in value
rye and barley. Soybean trading had grown so active that the
Chicago Board of Trade in Illinois had just started trading
soybean futures. But their greatest praise was reserved for
Ford: ‘The number 1 U.S. soybean man is Henry Ford.’ A
portrait photo showed Ford with the caption, ‘Motormaker
Ford. A bean’s best friend.’
The soybean has unquestionably been the most
successful American farm crop of the 20th century. A graph
of harvested acreage of the major U.S. crops from 1924 to
the present, shows that while the total acreage off all other
crops was decreasing, soybean acreage was skyrocketing–
and taking their place. Soybean acreage passed that of barley
in 1940, cotton in 1956, oats in 1961, wheat in 1977, hay in
1978, and corn (harvested for grain) in 1979.
9875. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soybeans–then and now:
Played a leading role in the farm chemurgic movement and
industrial utilization of soybeans (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: By the mid-1920s huge farm surpluses were
threatening the livelihood of America’s farmers. A new
idea arose at this time for an innovative solution to the
problem using free-market forces and the rapidly advancing
new science of organic chemistry: Surplus farm crops
could be transformed into non-food, non-feed industrial
products–such as automobile parts. Two of the foremost
early proponents of this new idea (which later came to be
called Farm Chemurgy) were the highly respected chemist
Dr. William J. Hale (Chairman of the Division of Chemistry
and Chemical Technology, National Research Council) and
Wheeler McMillen, publisher of the popular magazine Farm
& Fireside.
In Jan. 1927 McMillen wrote an article titled “Wanted:
Machines to Eat up Our Crop Surplus,” which is widely
credited with having started what soon became the farm
chemurgic movement. He argued that American chemists
and industrialists should work together to find new ways to
convert farm crops into industrial products. In early 1928
McMillen discussed his ideas on new industrial uses for farm
products, and new crops, with Henry Ford.
In 1928 Henry Ford decided to set up an experimental
agricultural chemical factory to determine what products
could be obtained from plants. He had a quarter-sized model
of his mammoth wood distillation plant at Iron Mountain,
Michigan constructed, and in late 1928 moved it to
Greenfield Village in Dearborn, Michigan. Ford asked Robert
Boyer to supervise this new plant, which became known as
the Chemical Plant.
By 1931 Boyer and his young crew of 12-15 permanent
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helpers were destructively distilling and analyzing a great
variety of vegetables and other crop plants. By August 1931
they had tested soybeans, and in December 1931 Henry Ford
told them to stop work on other crop plants and concentrate
on soybeans.
In March of 1930, in an interview with the New
York Times, Ford first publicly expressed his interest in
and support for the new concept of farm chemurgy. “He
advocated full production of all crops by farmers and said
the scientist and chemist will take care of the surplus,
pointing out that new uses have been discovered for corn and
cotton.” He did not believe that politicians could bring relief
to farmers through government programs to reduce crop
production.
Following the stock market crash in Oct. 1929 and
the start of the Great Depression, the financial problems
of America’s farmers grew steadily worse. This directly
effected the Ford Motor Co. since farmers were among the
best customers for his Ford cars and Fordson tractors. In
1931 Ford lost $31 million; during 1932-33 the company lost
an additional $88 million.
As the Depression deepened, Ford’s interest and active
involvement in the chemurgic movement grew. In March
1933 he was quoted in Ford News as saying: “I see the
time soon coming when the farmer will not only raise raw
materials for industry but will do the initial processing on
his farm. He will stand on both his feet–one foot on the soil
for his livelihood, and the other foot in industry for the cash
he needs. He will have a double security. Agriculture suffers
from a lack of market for its product, industry suffers from
a lack of employment for its surplus men. Bringing them
together heals the ailments of both. That is my conviction
and that is what I am working for.” Ford believed that
“industry and agriculture are natural partners” and that “If
we want the farmer to be our customer, we must find a way
to be his customer.”
On May 7-8, 1935, at the joint invitation of Henry
Ford and Francis P. Garvan (president of the Chemical
Foundation in New York City) the first chemurgic meeting
was held in Dearborn, Michigan, near the Ford Motor Co.
headquarters. Some 300 industrialists, scientists, and farmers
met to organize the National Farm Chemurgic Council. Ford
hosted this key initial event which launched the chemurgic
movement. The published proceedings of this conference
were the world’s earliest “Conference Proceedings” seen
in which soybeans were discussed. The next two annual
meetings of this prestigious group, in 1936 and 1937, were
also held in Dearborn, hosted by Henry Ford. In 1962
McMillen wrote: “The outstanding single thing Mr. Ford did
in behalf of chemurgy was to lend his name to the call for
the first national conference on the subject and to ask that it
be held in Dearborn, Michigan. With his name as one of the
sponsors, the attendance was excellent and of high order.
This launched the Chemurgic Council quite effectively.”

Ford ended up using large amounts of soy oil in the enamel
paints on his cars and small amounts of soy protein in small
plastic parts in the cars.
The work of Ford and the farm chemurgic movement led
to the establishment of the U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois) in the spring of 1936.
It led further in 1938 to the Congressional Agricultural
Adjustment Act, which called for the establishment of 4
federally-run regional research centers to develop new uses
and new markets for farm crops. Of these, the Northern
Regional Research Laboratory in Peoria, Illinois (which
opened in the summer of 1940), became one of America’s
leading centers of research on soybean utilization. In July
1942 work related to industrial uses of soya was moved from
Urbana to Peoria.
In about 1987 a rebirth of interest began in the USA in
research on industrial utilization of farm crops, including
soybeans–based on the early concept of chemurgy. Known
as the “new use” or “value added” movement, it has grown
steadily ever since, with conferences, new products, and
many scientific publications. Several states have established
special centers for research on new uses of soybeans–such
as the Center for Crops Utilization Research at Iowa State
University. The New Uses Council has been a leader of this
movement.
9876. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soyfoods–then and now:
Pioneered textured soy flour and TVP (Overview). Compiled
by William Shurtleff of Soyinfo Center.
• Summary: The world’s most popular textured soy protein
product among consumers is TVP; the name is a registered
trademark of ADM, The Archer Daniels Midland Co. of
Decatur, Illinois. One of the two main developers of textured
soy flour was William Atkinson, a researcher at the Ford
Motor Co. since 1935. After doing early work on industrial
soy protein fibers, he went to The Drackett Co., then to ADM
when Drackett sold their agricultural operations to ADM
in 1957. “TVP Textured Vegetable Protein” was launched
commercially in April 1966, and Atkinson was issued a
key patent on the product in Jan. 1970 (No. 3,488,770).
The product described in this patent has probably had “the
greatest impact in bringing the low-cost, textured vegetable
products into commercialization.” A major breakthrough
came on 22 Feb. 1971 when USDA’s Food and Nutrition
Service authorized the use of textured vegetable proteins
(which, in practice meant TVP) as an extender for meat,
poultry, or fish in National School Lunch Programs and
Special Food Service Programs for children. Up to 30%
on a hydrated basis could be used. By 1975 some 75 to
100 million pounds were being used in these programs
alone. Starting in March 1973 TVP became a popular
retail item as an extender for ground beef–whose price had
skyrocketed. By 1976 approximately 60% of the soy flour
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and grit texturizing capacity in the U.S. was licensed under
this Atkinson patent. It dominated the industry from 1970
to 1976 when it, in turn, came to be dominated by the Flier
patent assigned to Ralston Purina Co. Wolf (1984) estimated
that in 1982 approximately 95 million lb of textured soy
flour, worth about $13.8 million at the wholesale level, were
produced in the USA. It continues to be widely used in foods
for both people and pets.
9877. SoyaScan Notes. 2017. The U.S. School Lunch
Program (Overview). Compiled by William Shurtleff of
Soyinfo Center.
• Summary: 1994: The school lunch program is a dumping
ground for commodities. The diet has a very high fat
content–much higher than that recommended by nutritionists.
Ellen Haas, Assistant Secretary of Agriculture, is involved
with the Clinton Administration’s efforts to redo the School
Lunch Program. However there is the typical resistance to
change. The main objection to using more soy products in
the program is the concern that they bind iron. If this is true,
we need three pieces of information. (1) How much iron
does the average school lunch provide; (2) How much iron
is needed by the following consumers of school lunches:
Boys, ages 13, 14, 15, 16, 17. Girls age 13, 14, 15 who are
not menstruating. Girls of ages 13, 14, 15, 16, 17 who are
menstruating; (3) How will the addition of a certain amount
of soy to a meal change the available iron. Will it increase or
decrease the amount.
9878. SoyaScan Notes. 2017. The National Agricultural
Library: Financial status and problems (Overview).
Compiled by William Shurtleff of Soyinfo Center.
• Summary: The 1992 budget of the National Agricultural
Library was approximately $17 million; ten years ago it was
$8 million. By comparison the 1992 Library of Congress
budget is $250 million and the National Library of Medicine
budget is $100 million.
July 1995. Pat Krug says NAL has to cut $100,000 from
its serial budget. Morale is low. There is a freeze on hiring.
People in the reference division are being stretched to the
limit.
9879. SoyaScan Notes. 2017. Chronology of soymilk
worldwide–1500 A.D. to 1949. Part I. Compiled by William
Shurtleff of Soyinfo Center.
• Summary: 1500 A.D.–The earliest known written reference
to soymilk appears in China in a poem titled “Ode to Tofu,”
written by Su Ping
1665–Soymilk is first mentioned by a Westerner,
Domingo Fernández de Navarrete, in his book A Collection
of Voyages and Travels. Navarrete served as a Dominican
missionary in China.
1790–Soymilk is mentioned by Juan de Loureiro in his
book The Flora of Cochin China. Loureiro was a Portuguese

Jesuit missionary who lived in what is now Vietnam. Note
that each of these and many other early references mentioned
soymilk as part of the process for making tofu.
1866–Soymilk is first discussed as a drink in its own
right by the Frenchman Paul Champion, who traveled in
China. In a French-language article he stated that the Chinese
had taken their cups to tofu shops to get hot soymilk, which
they drank for breakfast.
1896 June–Soymilk is first referred to in the United
States by Henry Trimble in the American Journal of
Pharmacy.
1909–The first soy-based infant formulas and soymilk
made from full-fat soy flour are developed in the United
States by John Ruhräh, a pediatrician. He reports his results
in the Archives of Pediatrics (July 1909).
1910–The world’s first soy dairy, named Caséo-Sojaïne,
is founded by Li Yu-ying, a Chinese citizen, biologist and
engineer, at 46-48 Rue Denis Papin, Les Vallées, Colombes
(near Asnières), a few miles northwest of Paris. In December
1910 he applies for the world’s first soymilk patents (British
Patents No. 30,275 and 30,351). The first patent is titled
“Vegetable milk and its derivatives.” He is issued both
patents in Feb. 1912.
1913 June 13–Li Yu-ying is issued the first U.S. soymilk
patent (No. 1,064,841), titled “Method of manufacturing
products from soja.” He filed the application on 10 Oct.
1911.
1917–Soymilk is being produced commercially in the
U.S. by J.A. Chard Soy Products in New York City.
1929 Nov.–T.A. Van Gundy, founder of La Sierra
Industries in Arlington, California, launches La Sierra
Soy Milk, and becomes the first Seventh-day Adventist
worldwide to make soymilk commercially. The product
was canned and the beany flavor removed by live steam
processing.
1931–Madison Foods of Madison, Tennessee, introduces
Madison Soy Milk–the world’s earliest known soymilk to be
fortified with calcium and the second commercial soymilk
product made by Seventh-day Adventists in the USA.
Madison Foods is a company run by students and faculty
within Madison College, a pioneering work/study school.
1936 Jan.–Dr. Harry W. Miller and his son, Willis,
start making Vetose Soya Milk, sold in natural or chocolate
flavors in sterilized half pint or quart bottles at their Vetose
Nutritional Laboratories in Shanghai, China. Dr. Miller is
a Seventh-day Adventist physician, a student of Dr. John
Harvey Kellogg, and a medical missionary living in China.
The world’s first “soy dairy,” this company also made soy
ice cream and Acidophilus Vetose (a cultured soya milk)–
both launched in Jan. 1936. But Japan was invading China.
Within months after the soy-milk business began booming, a
Japanese bomb blew up the soy dairy.
1936 June–Sobee, the world’s earliest known branded
soy-based infant formula, is launched by the American Soya
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Products Corp. of Evansville, Indiana.
1939 autumn–Dr. Harry W. Miller, forced by the war
in China to return to the USA, starts making soymilk at Mt.
Vernon, Ohio, in a large brick plant which he and coworkers
built from the ground up. The first two products were canned
liquid soymilk (made in a pressure cooker and fortified with
vitamins and minerals) and malted soymilk (Soy-A-Malt).
Pressure from the powerful U.S. dairy industry and the
USDA convinced Miller not to call his product ‘soymilk,’ so
he latinized the name to Soya Lac. This term was first used
in late 1939 for Miller’s first American soymilk.
1940 March–K.S. Lo, founder and managing director of
the Hong Kong Soya Bean Products Co. Ltd. starts to make
soymilk in Hong Kong. His product, originally named Vita
Milk (Wai-ta-nai in Chinese) was fortified with calcium, codliver oil, and vitamins, and sold in milk bottles, primarily
as a nutritious, affordable beverage for refugees. In June
1940 the product was renamed Sunspot, and in 1953 it was
renamed Vitasoy. Continued.
9880. SoyaScan Notes. 2017. Definition of whip toppings
(Overview). Compiled by William Shurtleff of Soyinfo
Center.
• Summary: Most American shoppers are familiar with
non-dairy whip toppings–alternatives to whipped cream
or whipping cream. The top retail brands are CoolWhip
(launched in April 1966 by the Birds Eye Division of
General Foods, Inc.), RichWhip (Rich Products Corp),
Presto Whip, and La Creme; they generate retail sales of
about $222 million per year.
But few realize that this food category was a child of
World War II (in November 1942 the government’s War
Food Administration issued an order outlawing the sale of
whipping cream in America during the war) and that all
of the earliest non-dairy whip toppings were based on soy
protein and had their roots in the work of Henry Ford and his
researchers.
The first commercial soy-based whip topping was
Delsoy, launched in about August 1944 in Dearborn,
Michigan. By 1949 four similar products were on the market;
all contained soy protein (derived from soymilk) and none of
them contained dairy products.
However an unusual government law, which is now
more than 50 years old, allows food manufacturers to
use casein (the major protein in cow’s milk) or a casein
derivative (such as sodium caseinate) in a food product and
still label this product “non-dairy.” Because of this outdated
and misleading law, all of the major brands of so-called
“non-dairy whip toppings” contain casein. If the law were
changed, many new opportunities would arise for true nondairy products that based on soy protein and containing no
casein or other animal products. Address: Soyfoods Center.
9881. SoyaScan Notes. 2017. Chronology of W.L. Burlison,

soybean pioneer at the University of Illinois. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1882 Sept. 3–Born William Leonidas Burlison
in Harrison, Arkansas, the son of William and Amanda
Pettit Burlison. He attended country schools in Oklahoma.
1903–Burlison first worked with soybeans at the Oklahoma
Agricultural Experiment Station. 1905–BSc from Oklahoma
Agricultural and Mechanical College. 1905–Burlison next
worked with soybeans at the Illinois Agricultural Experiment
Station, and again in 1908. 1905-08–Asst. Agronomist,
Oklahoma A&M University. 1908–MSc from University
of Illinois. 1908-10–Asst. Professor, Oklahoma A&M
University. 1909 May 19–He married Flossy Belle Lewis in
Bartlesville, Oklahoma. 1910-12–Associate Editor, Orange
Judd Weeklies. 1912–Joined the Department of Agronomy
faculty at the Univ. of Illinois. 1912-15–Associate in Crop
Production; he has continued to work with soybeans since
that time. 1914 (about)–Began to take a stronger interest in
soybeans (when they were a virtually unknown crop). 191518–Associate Professor. 1915–PhD from Univ. of Illinois.
1917-18–During World War I he served on the Governor’s
Commission on Food Production. 1918–Professor at and
Chief of Experiment Station.
1920 March–Became head, Dep. of Agronomy, Univ.
of Illinois. 1920 Aug.–Made his first major appointment,
Dr. C.M. Woodworth (also a graduate of Oklahoma A&M),
who became America’s first major soybean breeder. 1920
Sept.–One of the organizers of the American Soybean Assoc.
1927–D.Agr. (honorary) Oklahoma A&M College.
1930–Founding member of the National Soybean
Processors Assoc. 1931–He oversees the first series of
experiments by the Illinois Agricultural Experiment Station
on industrial uses of soybeans–seeking to find a way to use
soybean oil in paints. 1946–Chosen (with William Morse) as
one of the first two Honorary Life Members of the American
Soybean Association. 1951 June–Three events in Illinois
honor Dr. Burlison as he prepares to retire. 1951 Sept. 1–
Retired from Univ. of Illinois. 1958 Dec. 25 (Christmas)–
Died peacefully at his home in Urbana, Illinois, at age 76.
9882. SoyaScan Notes. 2017. Chronology of Charles
Christian Georgeson (1851-1931) of Kansas and Alaska.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: 1851 June 26–Born in Denmark on the island of
Langeland.
1872–Emigrated to the USA.
1878–Graduated from Michigan Agricultural College
with a B.Sc. degree.
1878-1880–Associate editor for the Rural New Yorker of
New York City.
1880 fall–Chosen professor of agriculture and
horticulture at the Texas Agricultural and Mechanical
College.
1882–Received an MSc degree from the same College.
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1885–Invited to teach in Japan.
1886-1889–From early 1886 to late 1889 he is employed
by the Japanese government for 4 years as Professor of
Agriculture at the Imperial College of Agriculture and
Dendrology at Komaba, near Tokyo, Japan.
1887 Dec. Publishes “Fertilizer Experiments with
Rice,” which is Bulletin of the College of Agriculture, Tokyo
Imperial University No. 1.
1889 fall–He returns to the United States. Very
shortly thereafter he is offered the position of professor of
agriculture in the Kansas Agricultural College at Manhattan,
Kansas.
1890 Jan.–He accepts the offer and remains at the
college for nearly 8 years until Sept. 1897, when the final
dispersion of the old faculty took place at the hands of the
Populist party.
1890 April–He receives a considerable consignment
of seeds directly from Japan for experimental trial in
Kansas. Among these seeds are three varieties of soya beans
(including one later identified as the famous Ito San) and one
or two varieties of adzuki beans.
1890 June 7–Writes his first article, titled “Farm Notes,”
that mentions soya beans in The Industrialist (Manhattan,
Kansas). He reports that he grew both his Japanese and
American (“home-grown”) soybeans. “In all cases we find
that home-grown seed has given us the best stand.”
1890 Dec.–Writes his first article about testing azuki
beans in Kansas.
1893 Jan.–Sent to Europe by the U.S. Secretary of
Agriculture to investigate the thriving dairy industry in
Denmark.
1898 March–Appointed special agent in Charge of the
Alaska agricultural investigations, and at once started for
Sitka, Alaska.
1925 Jan.–Publishes the earliest document seen about
soybeans in Alaska or the cultivation of soybeans in Alaska.
It appears in “Report of the Agronomist in Charge,” Alaska
Agric. Exp. Stations, Annual Report. The soybean varieties
Mandarin and Pekin [Peking] were planted on 15 May 1923
for use as silage.
1927–He retires.
1931 April 1–Dies at his home in Seattle, Washington.
He is nearly 80 years of age.
9883. SoyaScan Notes. 2017. Chronology of the Fouts
family’s work with soybeans in Indiana: Solomon, Taylor,
Noah, and Finis. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 1896 or 1898–Solomon Fouts (father of
Noah, Finis, and Taylor Fouts) receives two varieties of
soybean seeds, free of charge from the U.S. Department of
Agriculture. He plants these in rows across a cornfield on
his farm near Deer Creek, Carroll County, Indiana. These
were probably the first soybeans grown in Carroll County.

Note: Soybeans were being grown experimentally in Indiana
by 1888, and perhaps as early as 1856. In 1892 they were
first grown at the Purdue Agricultural Experiment Station
(Lafayette, Tippecanoe Co., Indiana; see Plumb 1894).
Solomon’s soybeans attract considerable attention as a
legume that grows upright (erect) and produces abundant
seeds. A lasting impression was made on Taylor Fouts (born
14 Dec. 1880), the youngest of Solomon’s eight living
children.
1902–Taylor Fouts graduates from Purdue University
(which is Indiana’s state agricultural college) with a bachelor
of science degree in agriculture; he was the only member of
the Fouts family to graduate from college. During the early
1900s, several faculty members in the Purdue College of
Agriculture were very interested in soybeans; these included
W.C. Latta, John H. Skinner, Alfred T. Wiancko, and C.O.
Cromer. Taylor was now “convinced that the whole Cornbelt
needed soybeans and would like them for keeps.”
1904 spring–Taylor Fouts collects soybean seed from the
Indiana Experiment Station and “Soybean” Smith–an Indiana
soybean pioneer from Warren County–enough to plant 4
acres, 1 acre each of the Ogema, Ito San, Early Brown and
Hollybrook varieties. Since he planted them incorrectly, only
a few grew, but he saved that seed for another trial in 1905.
Each year he planted more “soys” and by 1907 his varieties
were Ito San and Hollybrook.
1907 Feb.–The first published report of Taylor Fouts’
growing of or experiments with soy beans appears in the
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 117. Titled “Results of cooperative tests of varieties
of corn, wheat, oats, soy beans and cow peas.” by A.T.
Wiancko, it describes variety trials conducted in Indiana
during 1906. One of the three experimenters in northern
Indiana was Taylor Fouts of Camden, Carroll Co. He tested
Ito San, Early Brown, and “Soy Bean 12339.” Since his
yields were significantly lower than those of the other two
growers, they were not included in the averages.
1907 April 2–Solomon Fouts (born 16 Dec. 1826 in
Montgomery Co., Ohio) dies at his home near Deer Creek,
Indiana. He is buried at Deer Creek Cemetery, near Deer
Creek, Carroll County, Indiana.
1907 Oct. 24–Taylor is married to Lillie May Wagoner
(born 4 Nov. 1883) at Flora, Carroll Co., Indiana. Lillie
May was obliged to postpone their wedding day until Taylor
finished threshing his soybeans. “We finally set October 24
as being amply late, but I just finished threshing at noon that
day. We were married at 3 p.m. and were off for the longplanned honeymoon.” Taylor now had 200 bushels of seed
soybeans–a unique possession.
1908 spring–Noah Fouts (born 25 Jan. 1864 in Indiana)
and Finis Fouts (pronounced FAI-nus, born 21 Nov. 1866),
join Taylor for the first time in planting soybeans. “We
ventured drilling soybean with the corn so that our western
lambs, to be purchased in September, would have a more
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balanced ration. My two older brothers took readily to this
plan and thereafter grew soybeans as a habit.”
1908 April 1–Nellie M. Pottenger, Finis’ wife, dies in
California at age 35. Finis had gone with her to California to
help with her care, and he suffered a “nervous collapse” after
her death. He was in critical condition for a while, then left
to raise their five children. devastated by her death.
1909 April 21–Pauline Fouts, the first child of Taylor
and Lillie May Fouts is born at their home near Deer Creek.
They would have two more children: Frederic Fouts (born 20
Sept. 1910) and Mary Margaret Fouts (born 26 Dec. 1919).
1909 June–Taylor writes his first article for an
agricultural journal, the Purdue Agriculturist (p. 3-5). Titled
“Opportunities on the farm for the trained man,” it discusses
the many benefits of an agricultural education, but does not
discuss soybeans–or any other crops. He will later write four
more articles in various other ag periodicals.
1910 Sept.–The first “Soybean day” in Indiana is held
at Taylor Fouts’ farm–sponsored by the Purdue agricultural
extension department and the Carroll County agent. “It
proved quite a help in creating interest in the crop. Report of
this demonstration reached Illinois and a few days later in
drove two ‘suckers’–Chas. L. Meharry and Wm. Riegel, all
the way from Tolono.” They soon became close friends and
soybean pioneers in Illinois.
1914–Taylor buys an old pioneer-type elevator at
Camden. It is remodeled and equipped with a recleaning
and grading mill for preparation and storage of the growing
amount of seed beans. “This was perhaps the first soybean
elevator devoted exclusively to the handling and shipping of
soybeans in the U.S.”
1915 Jan.–Taylor writes his first article about soy
beans, titled “Soy beans–A coming crop,” in the Purdue
Agriculturist (p. 9-13). He discusses four advantages of
planting corn and soy beans (especially the Hollybrook
variety) together. Three photographs accompany the article–
including one of “hogging off” soybeans.
1916 fall–A second soybean day is held at the “Fouts
Bros. Farms–more acres, varieties, and experiences, and
more folks to see and talk.” Interest in the new crop is
growing.
1918–”The name Soyland was adopted for the farm
and seemed to fit.” The Fouts brothers soon find themselves
working as seedsmen, selling soybean seeds. For many years
the price had stayed around $2.00 to $2.50 a bushel, but in
1917, because of demand and shortages during World War
I, the price rose to $3.00, climbing to $5.00 in 1918, then
$6-8/bushel in 1919. “At the end of that period we were
offered $10.00 per bushel so we scoured the community for
remnants from seeding and shipped 30 bushels for $300.00.”
1920 Sept. 3–The biggest event in the history of the
soybean in America to date takes place on Taylor Fouts’
farm, Soyland. It’s “The Corn Belt Soy-bean conference,”
organized by W.A. Ostrander, of the soils and crops

department at Purdue University, and A.L. Hodgson, County
Agent at the Carroll County Farm Bureau, in co-operation
with the Fouts brothers, who planted a number of variety
test plots for the occasion; they grew 150 acres designed
for seed and hay, and planted soybeans in over 200 acres
of their corn. One thousand people attend and have a
great time. Taylor demonstrated a “small direct harvesting
machine” for soybean which he apparently developed or
invented. W.E. Riegel wrote of this machine in 1944 as a
forerunner of the combine, first used to harvest soybeans
in 1924 (in Illinois). The combine revolutionized soybean
production in America. Taylor wrote a song about soybeans,
which is sung by a quartet of local growers. Lunch includes
soybean salads and crunchy roasted and salted soybeans–”a
rare treat.” A panoramic photograph is taken showing all
attendees with the Fouts home in the background. Another
photo shows the three Fouts brothers, each wearing a hat,
coat, and tie, standing in front of the “Soyland” barn. The
National Soybean Growers’ Association is formed at this
meeting. Taylor Fouts is elected its first president and W.A.
Ostrander is elected secretary. It is unanimously agreed that a
soy bean field day be held each year as a vital activity of the
association.
1923–A 24-page mail-order seed catalog titled “Soyland
Seeds: Soybeans our specialty” is published by the “Fouts
Brothers” (company name) of Camden, Indiana. It describes
many soybean varieties that are for sale and gives details on
growing and harvesting soybeans. They also sell Michikoff
seed wheat, Victory Oats, Calico Seed Corn, and clover
seeds. By 1925 they have added Red Star fertilizer to their
product line.
1925 Sept.–Taylor writes an article titled “Putting
soybeans on the hoof,” published in the Proceedings of
the American Soybean Assoc. (p. 123-26). In late 1925
Taylor is one of four members of a committee that draws
up a constitution and by-laws for the reorganized The
National Soybean Growers’ Association, which is renamed
the “American Soybean Association” (ASA). Today it is
considered one of the world’s most powerful agricultural
commodity associations.
1927 Jan. 14–Taylor Fouts is one of the first ten Indiana
Master Farmers honored by Prairie Farmer (Indiana)
magazine. He receives the prestigious Master Farmer award
and a gold medal in a public ceremony.
1927 Nov. 28–Taylor Fouts is elected president of the
ASA for a second time. He is the second person ever elected
to the ASA presidency for two terms; the first was William J.
Morse of the USDA in 1923-24, and 1924-25. Taylor, Noah,
and Finis write a light and witty article titled “Soyland–Fouts
Bros., Camden, Indiana,” published in the Proceedings of the
American Soybean Assoc. (p. 92-97).
1928–The Fouts brothers have sold their seed business,
Soyland Seeds, with its office by the railroad tracks in
Camden, to Roy M. Caldwell and Chester Joyce, who
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rename the company Soy Seed Co. Soyland Seeds’ office
had been run by Rufus Fouts (son of Finis) until his untimely
death on 25 July 1926, at age 24 years and 8 months.
1929 March 5–Taylor Fouts home (built by his father,
Solomon, in about 1876-1877) burns to the ground. In 1930
Taylor and a hired man finish building a new house on the
foundation of the old one.
1938 Feb. 24–Noah Fouts dies in Dallas, Texas, as he is
returning home from a trip to California.
1943 April 3–Finis Fouts dies in Logansport, Cass Co.
1944 Sept.–Taylor writes “Soyland saga,” published
in Soybean Digest (p. 15-16). This is the single best history
of the Fouts brothers’ pioneering work with soybeans. It
contains two good photographs and the lyrics to the song he
wrote about soybeans in 1920.
1950 Aug. 29–Taylor Fouts is honored at the 30th annual
convention of the American Soybean Association, where
he is named an honorary life member and presented a goldplated medallion for his contribution to the soybean industry.
ASA’s first honorary life members were chosen in Sept. 1946
and 2-3 were named each year.
1952 Dec. 11–Taylor Fouts dies at his home near Deer
Creek, Carroll Co., Indiana. He had grown soybeans on his
farm for 49 consecutive years–longer than any other farmer
in America.
As of Oct. 1999 his son-in-law, Leo Bowman, continues
that tradition; soybeans are still being grown each year on
that farm.
As of Oct. 2012, soybeans are still being grown each
year on that farm, as part of a corn and soybean rotation.
The family farm is still a Hoosier Homestead, having been
owned by the same family for 100 years or more. Taylor’s
granddaughter, Mara Hendress, still lives in the house once
once owned by Tarlor. Dave Minich, the farmer who grows
the soybeans, has been recognized for his excellence as a
farmer both in Indiana and nationally.
9884. SoyaScan Notes. 2017. Chronology of miso and
soybean chiang. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 1st century B.C.–Soybean chiang is first
mentioned in China in the Shih chi [Historical records]
by Ssu-ma Ch’ien, and in the Chi chiu p’ien [Primer on
addressing matters], by Shih Yu.
535 A.D.–The Ch’i min yao shu in China gives the first
detailed descriptions of making soybean chiang–and other
soyfoods.
701–Soybean hishio, miso, and fermented black
soybeans start to be made in Japan by the Hishio Tsukasa,
a government bureau. References to these seasonings are
found in documents published between 730 and 748.
901-08–The modern word for miso first appears in Japan
in the Sandai Jitsuroku.
927–The Engi Shiki gives the first details about the

production of soybean hishio-miso in Japan.
1597–Miso is first mentioned by a Westerner, the
Florentine Francesco Carletti; he calls it misol.
1712–Englebert Kaempfer, a German who lived in
Japan, is the first European to give detailed descriptions of
how miso and shoyu are made in Japan. Also mentions koji.
1727–Miso is first mentioned in an English-language
publications, The History of Japan, by E. Kaempfer. He
spells it “Midsu, a mealy Pap, which they dress their Victuals
withal, as we do butter.”
1779–The word “miso” (“that is used as butter”)
first appears in an English-language publication, the
Encyclopaedia Britannica. 1847–The word “miso” first
appears in print in the United States, in a letter from T.W.H.
of Cambridge, Massachusetts, to the Farmers’ Cabinet and
Herd Book.
1908–Miso is first made commercially in the continental
United States by the Fujimoto Co. of San Francisco,
California. Brand name: Kanemasa Miso.
1921–The term “bean paste” is first used to refer to miso
by J.L. North of England in the Illustrated London News.
1929–Amano Brothers, Canada’s first commercial miso
maker, starts in Vancouver, British Columbia. Founder: Mr.
Teiichi Amano. 1960–Dr. C.W. Hesseltine and K. Shibasaki,
of the Northern Regional Research Laboratory in Peoria,
Illinois, publish the first of many important scientific articles
on miso.
1963–Michio and Aveline Kushi, teachers of
macrobiotics in Boston, start to teach Americans about miso.
1966 April–Aveline Kushi (with Evan Root) starts
Erewhon, a pioneering retailer in Boston, that soon starts
selling miso.
1968–Erewhon expands to become an importer and
distributor of natural and macrobiotic food. Their first two
misos, Mugi Miso and Hacho Miso, are imported from
Japan.
1976 June–Miyako Oriental Foods, a division of
Yamajirushi Miso Co. in Japan, starts making miso in Los
Angeles. Owned by Noritoshi Kanai. Brands: Yamajirushi,
Kanemasa, Yamaizumi.
1976 Sept.–The Book of Miso, by Shurtleff and Aoyagi,
is published by Autumn Press of Hayama, Japan. This is the
first book about miso in the Western world.
1978 Oct.–The Ohio Miso Co., the first Caucasian-run
miso company in the Western world, is founded by Thom
Leonard and Richard Kluding. They begin miso production
on 13 March 1979.
1978 Nov.–Joel Dee of Edward & Sons (New Jersey)
launches Natural Instant Miso Cup, an instant miso soup
made with freeze-dried miso from Japan.
1978 Dec.–Miyako Oriental Foods of Los Angeles
introduces Cold Mountain Firm Granular Rice Koji, the first
koji sold commercially in the USA. In 1979 they start selling
Cold Mountain Miso, the first miso with an American-style
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brand.
1979 Oct.–John and Jan Belleme arrive in Japan to study
traditional miso–and koji-making with the Onozaki family
in Yaita, Japan. They are the first Caucasians to do this, and
then to return to the West to start making miso commercially.
From 1981 on they write many superb articles about miso,
published in America.
1979 April–Shin-Mei-Do Miso is founded by Lulu and
Yasuo Yoshihara in British Columbia, Canada.
1981 April–John Troy of Elf Works, Ltd. in Chapel
Hill, North Carolina, launches Hot Stuff, an early and very
successful American miso product. He first learned about
miso from Joel Dee.
1981 Aug.–John and Jan Belleme begin full-time, largescale production of miso and koji at Erewhon Miso Co. in
Rutherfordton, North Carolina. By early 1982 their company
is renamed American Miso Co. with Barry Evans as the new
owner.
1982 Oct. 25–Christian and Gaella Elwell start
making miso and koji at South River Miso Co. in Conway,
Massachusetts. Earlier that year they purchased The Ohio
Miso Co. Address: Lafayette, California. Phone: 925-2832991.
9885. SoyaScan Notes. 2017. Chronology of Jay C.
Hackleman, soybean pioneer at the University of Illinois.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: 1888–Born Jay Courtland Hackleman in
Carthage, Indiana. 1906–He attended Carthage High
School. 1910–BSc in agronomy from Purdue University.
1908–MSc from University of Missouri. He never received
a PhD degree. 1910–Professional career began with his
appointment as instructor in farm crops at the University of
Missouri. 1915–First began work with soybeans in Missouri.
1917–Appointed assistant professor of crops extension at
Univ. of Missouri. 1919 Sept.–He relocates to the Illinois
Experiment Station and becomes assoc. professor of farm
crops extension–in charge of the program, after 9½ years
in Missouri. Since then soybeans became one of his major
extension projects. 1920 Sept.–One of the organizers of
the American Soybean Assoc. 1923–Advances to rank
of professor of farm crops extension. 1928–Played a key
role in forming the Peoria Plan. 1937–American Soybean
Assoc. secretary and as president. 1947–Named Honorary
Life Member of the American Soybean Association. 1956–
Retired from the Univ. (of Illinois) and joined the Illinois
Crop Improvement Assoc. 1970 15 April–Died at age 81 at
an Urbana, Illinois, hospital.
9886. SoyaScan Notes. 2017. Chronology of green vegetable
soybeans and edamamé (incl. maodou) worldwide–A.D.
1275 to 1939. Part I. Compiled by William Shurtleff of
Soyinfo Center.
• Summary: First a few basic definitions: (1) “Vegetable-type

soybeans” refers to certain large-seeded soybean varieties
developed for use as a vegetable crop. (2) “Green vegetable
soybeans” refers to vegetable-type soybeans harvested at
the green stage for use as a vegetable. The beans can be
cooked and served in or out of the pods. (3) “Edamamé” is
the Japanese term for green vegetable soybeans cooked and
served in the pods, often as a snack–like peanuts in the shell.
The green beans are popped out of the pods directly into the
mouth of the person eating them.
Before 7th century BC–The Shijing (Book of Odes)
is China’s earliest classic and the earliest document seen
worldwide that mentions the soybean, which it calls shu.
It does not mention green vegetable soybeans. Zheng
Xuan (Wade-Giles: Chêng Hsüan), the most important
commentator of the 2nd century AD, confirms that shu refers
to the soybean and that soybean leaves, called huo, can be
pickled–presumably when green, then presumably eaten.
AD 100–The term Sheng dadou [Chinese characters:
raw / fresh + large + bean] appears in both Shennong bencao
jing (Classical pharmacopoeia of Shen Nung) and later
(about AD 450-500) in the Mingyi bielu (A critical record
of famous doctors. A materia medica). However a careful
analysis of the context by a Chinese scholar who is an expert
in the history of Chinese foods and of soybeans (H.T. Huang,
PhD) indicates that this term refers to raw soybeans rather
than fresh green soybeans. Therefore, surprisingly, we know
of no early reference to green vegetable soybeans in China.
1275 July 26–The word “edamamé” first appears in
Japan when the well-known Buddhist saint Nichiren Shônin
writes a note thanking a parishioner for the edamamé he left
at the temple. In: In: Nichiren Shonin Gosho Zenshu (The
Collected Writings of Saint Nichiren).
1406–The Ming dynasty famine herbal titled Jihuang
bencao, by Zhu Xiao is the earliest Chinese document
seen that describes: (1) eating the tender leaves of soybean
seedlings (doumiao); (2) eating the whole pods of young
soybeans, (3) eating green vegetable soybeans; (4) or
grinding the green beans for use with flour. The last three
uses are recommended for times of famine only.
1620–Maodou (Chinese characters: hairy + bean)
are first mentioned in the Runan pushi [An account of the
vegetable gardens at Runan], by Zhou Wenhua. “Maodou
has green, hairy pods. It is also called qingdou (‘green
beans).’ It is mentioned in the Bencao [materia medica]
literature [we are not told which book], which states that it
has a sweet flavor, is neutral, and nontoxic. It can be used
medicinally mainly to ‘kill bad / evil chi.’ It stops bodily
pain, eliminates water [reduces edema], dispels heat in the
stomach, reduces bad blood, and is an antidote to poisonous
drugs... Boil the beans in the pods until done, then remove
the beans from the pods and eat them. The flavor will be
sweet and fresh. Or you can remove the beans from the pods
before cooking, then cook the beans in lightly salted water.
Or the beans can be placed on a metal screen over a charcoal
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fire to roast or dry them... They can be served with tea or
fruits, as a snack.” This is also the earliest document seen
that gives medicinal uses for green vegetable soybeans.
1855 April 12–T.V. Peticolas of Mount Carmel, Ohio,
is the first Westerner to mention green vegetable soybeans.
In an article on soybeans in the Country Gentleman (p. 12)
he writes: “They are inconvenient to use green, being so
difficult to hull.”
1856–Only a year later, at least two Americans have
apparently figured out how to shell them with ease, and to
enjoy them. Thomas Maslin of Virginia writes: “They are
fine for table use, either green or dry...” Abram Weaver
of Bloomfield, Iowa, praises them in the Report of the
Commissioner of Patents, Agriculture (p. 256-57). “I had
some of them cooked, while green, at their largest size, and
found them delicious.”
1890 Dec.–The first large-seeded vegetable-type
soybean variety arrives in America. Named Edamame, it was
introduced from Japan by Charles C. Georgeson, who had
been a professor of agriculture in Japan. Other early largeseeded varieties included Easycook (introduced in 1894
from Shandong Province, China) and Hahto (1915, from
Wakamatsu, Japan).
1915 Jan.–William J. Morse (of USDA’s Office of
Forage Crop Investigations), the man most responsible for
introducing green vegetable soybeans and vegetable type
soybeans to the United States, mentions them for the first
time in a USDA special publication titled “Soy beans in the
cotton belt”: “The green bean when three-fourths to full
grown has been found to compare favorably with the butter
or Lima bean.”
1917–During World War I, USDA researchers conduct
cooking tests on many soybean varieties in search of
an inexpensive source of protein that lacks the typical
unpleasant beany flavor and will cook quickly. Only two
such varieties are found–Hahto and Easy Cook; both
are large-seeded. Some progress is made in convincing
Americans to eat these varieties–but only as whole dry
soybeans.
1923 March–The Soybean, by Charles V. Piper and
William J. Morse, published by McGraw-Hill (329 p.), is
the first major book written about this plant in the United
States. It contains a long section titled “Immature or Green
Soybeans” (p. 221-22) that includes a description, nutritional
analysis, recipe ideas. It also includes the first photograph
in a U.S. publication of green vegetable soybeans, showing
many cooked, open pods on a white plate. The caption reads:
“Seeds and pods of the Hahto variety of soybeans, the seeds
being especially valuable as a green vegetable.” Between
1915 and 1929 Morse mentioned green vegetable soybeans
in more than 20 publications.
1929-32–During the USDA sponsored Dorsett-Morse
Expedition to East Asia, William J. Morse (now a soybean
expert) and P.H. Dorsett were surprised to learn that: (1)

Soybeans are widely “used as a green vegetable” or as “green
vegetable beans,” served in the pods. (2) The seeds for these
soybean varieties are sold by horticultural seed companies,
are listed with the garden beans in their seed catalogs, and
are larger and sweeter than regular soybeans. On 24 April
1929, while in Tokyo, Dorsett made the first edamamé
purchases, seven varieties with “Edamame” in the varietal
name from T. Sakata & Co. They eventually collected more
than 100 varieties of large-seeded vegetable-type soybeans
(other suppliers included Yamato Seed Co. in Tokyo) and
had them grown for a year at USDA’s Arlington Farm in
Virginia. (3) Edamamé account for less than 1% (actually
0.8%) of all the soybeans used in Japan. (4) Green soybeans
are salt-pickled in the pod in Hokkaido, the northernmost
main island. (5) The soybean seeds are planted at intervals of
several weeks in the same field, then, when ready, the plants
are uprooted and sold in bundles. On 15 July 1929 Morse
wrote: “Saw many plantings of soybeans from just coming
up to ready to pull for market. It is extremely interesting
to note how they are planted for succession. We saw many
plantings of beans ready for pulling for market with rows
interplanted as seedlings or transplants just coming into
bloom.” Near Tokyo, three crops of vegetable soybeans are
grown during the season–early, medium and late season.
The 8,000-page typewritten report is interspersed with many
photos of green vegetable soybeans at various stages from
the farm to the table.
1929 July 20–A letter from William Morse in Tokyo is
read before the attendees at the Tenth Annual Meeting of the
American Soybean Association in Guelph, Ontario, Canada,
and later published in the Proceedings of the American
Soybean Assoc. (Vol. 2., p. 50-52). It is the first publication
in which Morse describes his many new discoveries
concerning vegetable soybeans.
1931 Jan. 3–Morse writes in his log in Tokyo: “At one
of the department stores, in the vegetable market section,
we found small bundles of soybean sprouts and also
some bundles of green vegetable soybean plants.” This is
the earliest document seen that contains the term “green
vegetable soybean(s).”
1934–Vegetable-type soybean varieties that yielded
well at Arlington Farm are sent to many state agricultural
experiment stations for further trials. In addition, extensive
investigations of the cooking qualities and composition of
the green shelled and dry edible soybeans are conducted at
various departments of home economics. The green beans
are found to be one of the most nutritious vegetables ever
analyzed.
1935 Dec.–Dr. John Harvey Kellogg of Battle Creek,
Michigan, is the first person on record to can green vegetable
soybeans, or to consider harvesting them mechanically. In
a letter dated Dec. 9 he writes to William Morse at USDA.
“We have been doing some experimenting this year with
growing and canning shell soy beans. I am having a couple

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3431
of cans sent you so you can see what our product is like. We
think it is very fine. The few thousand cans we put up went
off like hot cakes... One of the difficulties in the way of the
soy shell bean business is the expense of picking from the
vines and shelling the pods. Do you know of any machinery
that is used for either of these purposes?”
1935 Aug.–Rokusun, the first vegetable-type soybean
is mentioned in a U.S. publication–followed in March 1936
by Bansei, and Chusei. These soybeans are now publicly
available in the U.S.
1936 April–A 2-page leaflet titled “Soybean
introductions named in January 1936” is published by the
USDA, Bureau of Plant Industry, Div. of Forage Crops
and Diseases. It is the first official publication in which
varietal names are given to the new vegetable type soybeans
introduced by Dorsett and Morse from Japan and tested at
USDA’s Arlington Farm. Twenty varieties suitable for use
as a “green vegetable” are listed, together with their seed
color, days to maturity, and region of the USA best suited for
production. This is the earliest English-language document
seen that mentions the following vegetable-type varieties–all
with Japanese names: Chame, Fuji, Goku, Hakote, Higan,
Hiro, Hokkaido, Jogun, Kanro (in USA), Kura, Nanda,
Osaya, Sato, Shiro, Sousei, Suru, Toku, and Waseda. It
is also the earliest document seen in which soybeans are
classified by use as “green vegetable” or “dry edible bean” or
both.
1936 July–Green Shelled Soy Beans (canned) are first
sold in the USA by Dr. John Harvey Kellogg’s Battle Creek
Food Co. in Battle Creek, Michigan. This is the earliest
known commercial green vegetable soybean product in the
USA.
1936 Oct. 30–A long article titled “Canning green soy
beans,” by Corinne Loskowske, appears in the Herald,
published by the students of Henry Ford’s Edison Institute.
They have mechanized the canning process. They canned
and sold 500 cans in 1935 and 1,000 cans in 1936. Similar
canned green soybean products soon follow: 1939–Mother’s
Choice Brand Green Vegetable Soybeans (Canned), by the
Fox Valley Canning Co. of Hortonville, Wisconsin.
1939 March–”Eighteen Varieties of Edible Soybeans,”
by J.W. Lloyd and W.L. Burlison is published at the
University of Illinois Agricultural Experiment Station,
Bulletin No. 453. The 58-page report is the most detailed
and interesting to date, being based in part on comments
received from 1935 to 1938 from more than 685 home
gardeners, market gardeners, and canners in Illinois. The
university offered to send free seed and growing instructions
to any gardener who would test the green soybeans and
submit frank comments in writing. The new way of growing
and eating soybeans got rave reviews. For example: “Fresh
soybeans had a satisfying flavor... They were delicious...
We like them better than peas or beans... I served soybeans
to all guests this summer and most everyone liked them...

Everyone who tried them said they were splendid... We have
never eaten beans as good... The beans were delicious to eat
and were universally liked by my family and guests. In fact it
took persuasion to leave any for seed.”
During the 1930s William Morse and the University of
Illinois took the lead in popularizing both green-vegetable
soybeans and vegetable-type soybeans in the USA.
Continued. Address: Lafayette, California. Phone: 925-2832991.
9887. SoyaScan Notes. 2017. The development of
conventions and systems for naming soybean varieties in the
United States (Overview). Compiled by William Shurtleff of
Soyinfo Center.
• Summary: (1) Japanese varietal names imported to
USA: In 1891 the first two soybeans with varietal names
appear in the United States. They are Eda Mame and
Yamagata Cha-daidzu, both imported from Japan by Prof.
Charles Georgeson of Kansas State Univ. He apparently
left the Japanese varietal names unchanged. Other early
varieties which apparently kept their Japanese names were:
Kiyusuke daizu (1890-1892), Asahi (1901), Bakajiro (1902),
Rokugatsu (1902), Yoshioka (1902), Hahto (1918).
(2) Varieties named in the USA by maturity and color:
In 1894 the first three varieties were named in the USA.
The form of the two-word name was maturity plus color:
Medium Black, Medium Green, and Early White.
(3) Three-word names introduced: In 1896 the first
three-word name was introduced: Extra Early Dwarf. It was
also the first name to include the size of the plant (“Dwarf”).
In 1897 three more three-word names appeared, each
specifying the maturity more precisely: Medium Early Black,
Medium Early Green, Medium Late Black.
(4) Single-word names introduced: Black (1900), Yellow
(1900), Mammoth (1902), Green (1904).
(5) Japanese names given by American soybean
workers: By 1902 Ito San was named by Mr. E.E. Evans,
a soybean breeder in West Branch, Michigan, in honor of
Marquis Ito, the Japanese statesman. “San” is an honorific
suffix in Japanese. So “Ito San” means “the honorable Mr.
Ito.”
(6) American place names become part of variety names:
In 1903 Wisconsin Black was introduced. It was followed
by Ogemaw (1904, a county in Michigan where E.E. Evans
lived and bred soybeans), Amherst (Massachusetts, 1907),
Manhattan (Kansas, 1907), Arlington (Virginia, 1910),
Auburn (1910), Columbia (1910), Virginia (1915), etc.
(7) The names of American and European soybean
workers used in variety names: In 1907 the variety
Haberlandt is named after the first Friedrich J. Haberlandt
of Vienna, Austria, the first Westerner to conduct largescale soybean trials or to write a book about soybeans. Also
in 1907 the variety Meyer is named after Frank N. Meyer
(1875-1918), an early USDA plant explorer in Asia who
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sent back hundreds of soybean varieties. Also in 1907 the
variety Nuttall is named after Thomas Nuttall of the Botanic
Garden, Cambridge, Massachusetts. He cultivated soybeans
is the summer of 1829 and wrote an early article about
them in Oct. 1929. Also in 1907 the variety Baird is named
for Reverend W.M. Baird, a missionary, who secured the
seeds in Korea, and had them sent to the USA. Also: Wilson
(1909), Brooks (1909), Morse (1909), Hansen (1910),
Fairchild (1910), Nielsen (1910).
(8) Fanciful American names: Hollybrook (1906),
Buckshot (1907), Butterball (1907), Cloud (1909), Hope
(1909), Acme (1910).
(9) Numbers are included in soybean variety names–
usually at the end: Ohio 9035 (1914), O.A.C. 81 (1914),
Wilson-Five (1918), O.A.C. 211 (1922).
9888. SoyaScan Notes. 2017. Chronology of Dr. Artemy A.
Horvath and his work with soybeans and soyfoods. 9 May
2010. Compiled by William Shurtleff of Soyinfo Center.
• Summary: His name in Russian: A.A. XOPBAT. 1886
July 6–Born in Russia. Received PhD from Univ. of Kazan
in Russia (ca. 450 miles east of Moscow). 1914-18–Served
in the Russian Army during World War I. At some point he
probably also earned an M.D. degree, for he gives his title as
“M.D.” in eight scientific articles published from Sept. 1926
on.
1918–During the Russian Revolution, since he had an
aristocratic ancestry, he escaped with his wife (who was
pregnant) from Russia. They had to stop in Vladivostok (in
the Russian Far East) where their first child, Irene, was born
on 23 Nov. 1918. In late 1918 or early 1919 they arrived in
China. They went first to Tientsin (pinyin: Tianjin) where
their second and last child, Tatiana, was born on 24 Oct.
1920. In Tientsin Dr. Horvath “was associated as chemist for
a concern processing oils and fats.
1919–He moved to Peking (pinyin: Beijing) where
he was offered an excellent position at the Peking Union
Medical College (established and run by the Rockefeller
Foundation). In published papers he listed his position there
variously as “Dep. of Medicine” (Oct. 1925), “Chemical
Lab.” (April 1926), “M.D.” (Sept. 1926), and “M.D., Former
head of the Soybean Research Lab.” (at PUMC, Sept. 1931).
While in Peking, Dr. Horvath and his family lived (19201927) at the gorgeous former Austria-Hungary Legation
with his famous close relative General Dmitri Leonidovich
Horvath and his wife (Camilla) and staff.
While in China, Dr. Horvath took a keen and growing
interest in the soybean and soyfoods, which he studied first
hand for 6-8 years in Harbin and Dairen (Manchuria) and in
China’s capital, Peking.
1920–His first work that mentions the soybean appears
in Russian: “A study of the large horned cattle of the interior
of China.” In: Mongolian Expedition, Material Relating to
the Report. Harbin. Vol. XI.

1925 July–His first published article about the soybean
appears.
1927 July 1–The American journal Science announces
that Dr. Artemy A. Horvath has just been appointed as an
Associate at the prestigious Rockefeller Institute for Medical
Research.
1927 Aug. 27–Dr. A.A. Horvath (having left China
for Europe) first arrives in the USA by ship from Bremen,
Germany. He joins the research staff at The Rockefeller
Institute for Medical Research, Department of Animal
Pathology, Princeton, New Jersey.
1928 Sept. 3–Dr. Horvath arrives in the USA for a 2nd
time by ship after a visit to his family in Europe.
1930–Dr. Horvath is now employed as a research
chemist at the U.S. Bureau of Mines Experiment Station in
Pittsburgh, Pennsylvania.
1931 Sept.–Dr. Horvath writes his first article with “soya
flour” in the title. Titled “Soya Flour as a National Food,” it
is published in Scientific Monthly (p. 251-60).
1932–Dr. Armand Burke and Dr. Horvath establish
the Soya Corporation of America. Their goal is to make a
palatable, whole (full-fat) soy flour.
1933 Dec. to 1939 Dec.–Dr. Horvath is employed at the
Agricultural Experiment Station of the School of Agriculture,
University of Delaware, in Newark, New Jersey. There he is
head of the chemistry department. His research focuses on
practical applications of the soybean.
1936 June 23–He is issued his first patent (“Insulating
composition”), while living in Newark, Delaware; he had
filed the application on 27 Oct. 1934. It is assigned to the
Wilmington Fibre Specialty Company (of Delaware).
1937 July–Dr. Horvath applies for his first patent for a
soy-based food product.
1938–His major book, The Soybean Industry (221
pages) is published in New York. He is still a chemist at the
Agric. Exp. Station in Newark.
1939 Feb. 14–Dr. Horvath is issued his first and
most important U.S. patent for a soy-based food product–
whole soy flour with improved palatability (“Developing
palatability of soya,” U.S. Patent No. 2,147,097). He had
applied for the patent on 28 July 1937. He assigns the patent
to Soya Corporation of America (A corporation of New
York). His address is Newark, New Jersey.
1939 Dec.–At age 53, Dr. Horvath retires from the
University of Delaware’s Agricultural Experiment Station.
1940 Feb. 5–Dr. Horvath has established The Horvath
Laboratories, Inc., in Chambersburg, Pennsylvania. There he
develops soybean products and machinery to produce those
products on a commercial basis, and he does research on the
soybean in relation to agriculture and industry. The officers
of the company include: Enos Valliant, president; Edwin S.
Valliant, vice president; A.A. Horvath, director of research.
Note: Tatiana Reisacher, Dr. Horvath’s daughter, recalls
(May 2010): “I know he had a long-standing relationship
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with the Soya Corporation of America; that was his main
focus over many, many years–even though he changed jobs
several times.
1941 ca.–The Soya Corporation of America finishes
constructing a factory in Hagerstown, Maryland for the
manufacture of good-tasting whole soya flour.
1943 June 22–Dr. Horvath is issued a patent which he
assigns to Horvath Laboratories, Inc., of Chambersburg,
Pennsylvania, where he now resides.
1943 Dec.–Soya Corporation of America is now making
and selling Sycora Whole Soya Flour, and Full-Fat Soy
Grits. Their factory is in Hagerstown, Maryland, and their
offices at 30 Rockefeller Plaza, New York City, New York–a
very prestigious address.
1946-47 (about)–Dr. Horvath and his wife, using income
from Soya Corporation of America, buy their first home in
the United States in Princeton, New Jersey; previously they
had always rented. They moved there from College Park,
Maryland.
1951 Oct. 21–Kim Mix is a low-cost soya food
supplement of high protein value, based on soybean flour
or meal, now being manufactured by the Soya Corporation
of America, as was announced yesterday. It was developed
by Dr. Ho Jik Kim while working for his doctoral degree
at Cornell University in New York. Dr. Armand Burke,
“president of the Soya Corporation, describes the product as
one built on the Horvath patents which his company owns
and on which it has spent years of development.”
1952 Feb. 15–Armand Burke, president of the Soya
Corporation of America, announces that preliminary
consumer tests have proved the company’s new soya
butter, a substitute for butter, is acceptable in taste, storage
characteristics and otherwise. It is produced under the
Horvath patents, which the company owns.
1953–Dr. Horvath and his wife, Maria (known as
“Mimi” to her daughters) move to Santa Fe to be with their
daughter, Tatiana, and her husband, Bob.
1956 April 3–Dr. Horvath is issued a U.S. patent
(“Method of forming a confection and the resulting
product”).
1956 Dec. 13–Dr. Armand Burke, age 58, of 28 East
Seventieth Street, president and founder of Soya Corporation
of America and of International Soya Corporation, dies in
Harkness Pavilion, Columbia Presbyterian Medical Center
[Manhattan, New York City]. He had been injured on Dec. 2
in an automobile accident [he was hit by a taxi] in Newark,
New Jersey. After his death the corporation went rapidly
downhill.
1958 Aug. 26–Dr. Horvath is issued his last patent, titled
“Amendment for legume feeds.” He is now living in Santa
Fe, New Mexico.
1979 April 20–Dr. Horvath’s wife, Maria N., dies at her
home in Santa Fe, New Mexico.
1979 Oct. 1–Dr. Horvath dies in Santa Fe, New Mexico–

less than 6 months after his wife. A nice obituary appears in
the local newspaper.
9889. SoyaScan Questions. 2017. Questions about the life
and work of the Fouts family of Indiana. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: The following questions are listed in
chronological order:
1876-77–When did Solomon finish building his
beautiful, permanent two-story home along the Michigan
Road in Carrollton Township, Carroll County?
1896-1898–When and where did Solomon Fouts first get
his soybeans?
1910 Sept.–The first “Soybean day” in Indiana is held
at Taylor Fouts’ farm–sponsored by the Purdue agricultural
extension department and the Carroll County agent. On
what exact date was it held. Try to get an article or other
documents describing the day.
1916 fall–A second soybean day is held at the “Fouts
Bros. Farms. On what exact date was it held. Try to get an
article or other documents describing the day.
1918–”The name Soyland was adopted for the farm
and seemed to fit.” Try to get an article or other documents
describing the day.
1923–When did the Fouts brothers start Soyland Seeds?
When did they open their office in Camden?
When did they sell Soyland Seeds and why? Try to get
an article or other documents describing the transaction.
An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document.3000A plus after eng
(eng+) means that SOYINFO CENTER has done a partial or
complete translation into English of that document.3000An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
Aarhus Oliefabrik (Aarhus, Denmark) 6175, 7361, 9070, 9137,
9142, 9497, 9668
Aburagé. See Tofu, Fried
Acid-base balance in diet and health. See Nutrition–Acid-Base
Balance
Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented

Africa–Benin (Bénin in French; Dahomey before 1975; Part of
French West Africa from 1904-1960) 3622, 6857, 7397, 7522, 7662,
9780
Africa–Botswana (Bechuanaland until 1966) 7282, 7397, 7522,
7662
Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 6857, 7282,
7397, 7522, 7662, 9772, 9780
Africa–Burundi (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 7282, 7397, 7522, 7662,
9780
Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in
French) 6857, 7058, 7282, 7397, 7522, 7662, 9141, 9678, 9780

Actimonde S.A. (Agrolactor system) 9829
Adhesives, Asphalt Preservation Agents, Caulking Compounds,
Artificial Leather, Polyols, and Other Minor or General–Industrial
Uses of Soy Oil as a Drying Oil 231, 1172, 1188, 3239, 3310, 3508,
3559, 3571, 3649, 3663, 4068, 4178, 5799, 5933, 5993, 6007, 6199,
6481, 6708, 8106, 8826, 9266
Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 869, 904, 2580, 2651, 2662, 2697, 2700, 2984, 2998, 3001,
3132, 3230, 3236, 3237, 3255, 3259, 3261, 3266, 3276, 3278, 3280,
3286, 3300, 3310, 3343, 3371, 3393, 3464, 3509, 3540, 3563, 3623,
3625, 3685, 3699, 3728, 3729, 3737, 3747, 3778, 3783, 3791, 3793,
3817, 3860, 3909, 3999, 4138, 4371, 4443, 4469, 4478, 4484, 4519,
4523, 4529, 4551, 4599, 4608, 4642, 4647, 4660, 4713, 4738, 4743,
4866, 4874, 4936, 5064, 5066, 5123, 5136, 5155, 5182, 5231, 5232,
5350, 5432, 5797, 5869, 6416, 6785, 6881, 7105, 7153, 7167, 8573,
8826, 8954, 8959, 9130, 9212, 9260, 9266, 9421, 9544
Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a NonDrying Oil 3279, 3540, 6285, 8106, 8601, 8842, 8959
ADM. See Archer Daniels Midland Co.
Adulteration of Foods and its Detection 396, 592, 871
Adulteration of Foods and its Detection–Soy Oil Used as an Actual
or Potential Adulterant in Other Oils 960, 1572
Adventists, Seventh-day. See Seventh-day Adventists
Adzuki bean. See Azuki Bean
Aflatoxins. See Toxins and Toxicity in Foods and Feeds–Aflatoxins
Africa–Algeria, Democratic and Popular Republic of 629, 1392,
1606, 3001, 3115, 3281, 3406, 3612, 3622, 3829, 6250, 7397, 7444,
7637, 7774, 7775, 8456
Africa–Angola 3115, 6749
Africa Basic Foods. See Harrison, D.W. (M.D.), and Africa Basic
Foods (Uganda)

Africa–Cape Verde or Cape Verde Islands (Ilhas do Cabo Verde.
República de Cabo Verde) 7662
Africa–Central African Republic (République Centrafricaine; Part
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960.
Called Central African Empire from 1976-1979; Centrafrique in
French) 7282, 7397, 7522, 7662
Africa–Chad 7397, 7522
Africa–Congo (formerly Zaire). Officially Democratic Republic
of the Congo (DRC). Also known as Congo-Kinshasa. Named
Zaire from Oct. 1971 to May 1997. Named Congo Free State from
1855-1908, Belgian Congo (Congo Belge in French) from 19081960, Republic of the Congo from 1960 to 1964, then Democratic
Republic of the Congo from 1964-1971 2626, 3406, 3600, 4067,
5074, 5553, 6481, 6857, 7282, 7397, 7522, 7662, 8062, 8701, 8807,
9780
Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French
West Africa from 1895-1959) 3622, 7397, 7442, 7522, 7662, 8701,
9780
Africa–Egypt. Named United Arab Republic (UAR) from 19581971 41, 574, 1606, 1921, 2007, 2031, 2379, 2393, 2483, 3612,
3622, 4599, 5072, 5074, 5226, 5835, 6012, 6016, 6152, 6362, 6401,
6539, 6665, 6705, 7337, 7397, 7444, 7522, 7597, 7619, 7662, 7774,
7775, 8062, 8398, 8474, 8780, 8899, 9035, 9141, 9233, 9312, 9534,
9551, 9552, 9621, 9682, 9780
Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 5166, 5174, 5532,
6800, 7337, 7397, 7442, 7522, 7621, 7662, 7665, 7856, 7917, 8062,
8141, 8949, 9400, 9662, 9780
Africa–Gabon (Part of French Equatorial Africa from 1910 to 1958)
7282, 7397, 7522, 9780
Africa–Gambia (The). Includes Senegambia.. 2007, 2031, 3600,
5072, 5074, 6857, 7282, 7397, 7522, 7662
Africa (General) 41, 151, 766, 860, 1922, 2454, 3622, 5071, 5701,
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6007, 6178, 6522, 6549, 7323, 7380, 7451, 7665, 7857, 7873, 8062,
8450, 8575, 8586, 8982, 9002, 9004, 9125

1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 6857,
7397, 7522, 7662, 9780

Africa–Ghana (Gold Coast before 1957) 2007, 2031, 3600, 3622,
5074, 6857, 7058, 7282, 7337, 7397, 7442, 7522, 7597, 7662, 9233,
9824

Africa–Mauritania, Islamic Republic of (Part of French West Africa
from 1904-1960) 7397, 7522, 7662

Africa–Guinea (French Guinea before 1958; Guinée in French; Part
of French West Africa from 1895-1958) 6401, 7282, 7662
Africa–Introduction of Soy Products to. Earliest document seen
concerning soybean products in a certain African country. Soybeans
as such have not yet been reported in this country 7282, 7397
Africa–Introduction of Soy Products to. This document contains the
earliest date seen for soybean products in a certain African country.
Soybeans as such had not yet been reported by that date in this
country 7282, 7397

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the
Mascarene Islands, 450 Miles East of Madagascar) 2007, 2031,
7662
Africa–Morocco, Kingdom of (Including Western Sahara. Divided
into French Morocco and Spanish Morocco from 1912-1956) 3281,
3622, 3829, 6250, 6414, 6483, 6539, 6665, 6857, 7282, 7397, 7444,
7522, 7559, 7637, 7662, 7665, 7774, 7775, 7856, 8274, 8456, 8780,
9035, 9125, 9328, 9621, 9780
Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 5632, 6749, 7290, 9141, 9678

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain African country 2467, 3115, 5174

Africa–Niger (Part of French West Africa from 1904-1959) 7397,
7522, 7662

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans or soyfoods in connection with (but not yet in)
a certain African country 629, 1266, 1327

Africa–Nigeria, Federal Republic of 2007, 2031, 2292, 3600, 3622,
4675, 5072, 5074, 5173, 5197, 5379, 5553, 5771, 6387, 6537, 6756,
6857, 7058, 7282, 7397, 7442, 7522, 7621, 7628, 7637, 7662, 7665,
7856, 7873, 8062, 8506, 8657, 8732, 8780, 8807, 8982, 9035, 9054,
9223, 9233, 9621, 9678, 9776, 9780

Africa–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain African country
2467, 3115, 5174
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain African country 2029,
7442
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain African
country 7442

Africa–Rwanda (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 7058, 7282, 7397, 7442,
7522, 7662, 9678, 9776, 9780
Africa–Senegal (Part of French West Africa from 1895-1959.
Sénégal & Sudanese Republic from June 20 to August 20, 1960.
Includes Senegambia) 6644, 6857, 7058, 7282, 7397, 7522, 7662,
8701, 9780
Africa–Seychelles, Republic of 7522, 7662

Africa–Kenya (British East Africa Protectorate from 1895.
Renamed Kenya Protectorate in 1920) 5553, 6810, 6857, 6969,
7337, 7397, 7442, 7522, 7584, 7662, 7665, 7856, 8225, 9141, 9233,
9780
Africa–Lesotho (Basutoland before 1966). Constitutional Monarchy
Surrounded by South Africa.. 6857, 7397, 7522, 7662
Africa–Liberia 7059, 7282, 7397, 7522, 7662, 9780
Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also
Spelled Libia) 7637, 7774, 7775, 8131, 8132
Africa–Madagascar (Malagasy Republic or Republique Malgache
before 1975) 629, 6644, 7058, 7397, 7522, 7662, 9776, 9780
Africa–Malawi (Nyasaland from 1891-1964) 6857, 7058, 7282,
7397
Africa–Mali (Part of French West Africa from 1895-1960. Senegal
& Sudanese Republic from June 20 to August 20, 1960. Formerly
also called French Sudan (Soudan français, created on 18 Aug.

Africa–Sierra Leone 2007, 2031, 3234, 3600, 6401, 6644, 6857,
7058, 7282, 7337, 7397, 7442, 7447, 7522, 7662
Africa–Somalia. (Formed in 1960 by the Union of British
Somaliland and Italian Somaliland. Formerly Part of Italian East
Africa) 7337, 7522, 7662, 9561
Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 518, 779, 838,
1936, 2007, 2031, 2052, 2483, 3281, 3314, 3600, 3612, 3622, 3685,
4820, 4822, 5074, 5079, 5379, 5553, 5632, 6307, 6787, 6803, 6817,
6862, 7054, 7443, 7621, 7836, 8051, 8062, 8141, 8161, 8298, 8300,
8780, 8896, 9035, 9141, 9233, 9621, 9678, 9695, 9772, 9776, 9780,
9796, 9824
Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 4675, 5166, 5173, 5174, 5197, 5379, 6787, 7442,
7443, 7774, 7836, 8062, 8701, 8780, 9035, 9621, 9780
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 7059,
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7337, 7397, 7522, 7662, 7774, 7775
Africa–Swaziland, Kingdom of (Independent Kingdom Inside
South Africa; Formerly Also Spelled Swazieland) 7397, 7522
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in
1964 by Merger of Tanganyika and Zanzibar) 1299, 1898, 2467,
4675, 5379, 6537, 6644, 6857, 7058, 7059, 7282, 7337, 7397, 7442,
7522, 7584, 7589, 7662, 7665, 7856, 7857, 7949, 7970, 8062, 8141,
9024, 9780
Africa–Togo (Togoland until 1914) 1266, 1327, 3622, 3624, 6857,
7058, 7397, 7522, 7662
Africa–Tunisia 2029, 3622, 6250, 6401, 6539, 7282, 7397, 7444,
7662, 7747, 7774, 7775
Africa–Uganda 2467, 6787, 7665, 7856, 8062, 9141, 9561, 9621,
9678, 9780, 9824
Africa–Zambia (Northern Rhodesia from 1899-1964) 864, 3622,
4675, 6537, 7397, 7522, 7637, 7755, 8562, 8657, 8780, 8807, 9035,
9233, 9621, 9678, 9776, 9780
Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 864, 3622, 4675, 5553, 5950, 6537, 6749, 7522,
7621, 8657, 8701, 8780, 8807, 9035, 9141, 9233, 9561, 9621, 9678,
9776, 9780
Ag Processing Inc a cooperative (AGP) 8479, 8625, 8963, 9166,
9167, 9187, 9195, 9273, 9291, 9359, 9394, 9480, 9573, 9596, 9681,
9720, 9730, 9791
AGRI Industries, Inc. (Iowa) 7888, 8196, 8197, 8198, 8220, 8324,
8325, 8625, 9166, 9261, 9679
Agricultural Adjustment Administration (AAA). See United States
Department of Agriculture (USDA)–Agricultural Adjustment
Administration
Agricultural Chemistry and Engineering, Bureau. See United States
Department of Agriculture (USDA)–Bureau of Agricultural and
Industrial Chemistry
Agricultural colleges and universities, state. See Land-Grant
Colleges and Universities
Agricultural Economics, Bureau of. See United States Department
of Agriculture (USDA)–Bureau of Agricultural Economics
Agricultural Experiment Stations in the United States 46, 47, 48,
52, 54, 55, 57, 58, 59, 60, 61, 62, 63, 64, 66, 67, 68, 69, 71, 73, 75,
76, 78, 79, 80, 81, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, 100, 101, 102, 103, 105, 106, 107, 108, 109, 110,
112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138,
139, 140, 141, 142, 143, 144, 145, 146, 147, 149, 150, 151, 152,
153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 172, 173, 174, 175, 176, 177, 179, 180,

181, 182, 183, 186, 187, 188, 189, 190, 191, 193, 194, 195, 196,
197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 209, 210, 211,
214, 217, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230,
231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 244,
245, 246, 247, 248, 249, 250, 252, 253, 254, 255, 256, 257, 258,
262, 263, 264, 265, 266, 267, 268, 270, 271, 272, 274, 275, 276,
277, 278, 281, 282, 283, 286, 288, 289, 291, 292, 293, 294, 295,
296, 297, 299, 300, 303, 305, 306, 307, 308, 309, 310, 311, 312,
313, 314, 315, 316, 317, 319, 320, 321, 322, 324, 325, 326, 327,
328, 329, 330, 332, 333, 334, 335, 336, 337, 340, 341, 342, 343,
345, 346, 347, 351, 352, 353, 355, 356, 357, 359, 360, 361, 363,
364, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 377,
379, 383, 384, 385, 386, 387, 390, 391, 394, 395, 397, 400, 401,
403, 405, 406, 407, 408, 411, 412, 414, 415, 416, 417, 419, 420,
421, 422, 424, 425, 426, 428, 429, 430, 432, 433, 434, 435, 439,
440, 441, 442, 444, 445, 446, 447, 448, 449, 450, 451, 452, 454,
455, 457, 459, 460, 461, 463, 464, 465, 466, 469, 470, 471, 476,
477, 478, 480, 481, 482, 483, 484, 486, 488, 490, 493, 494, 496,
497, 498, 499, 500, 503, 504, 505, 508, 509, 510, 511, 512, 513,
514, 515, 516, 517, 518, 520, 521, 523, 526, 527, 528, 529, 531,
532, 533, 535, 536, 537, 538, 539, 541, 542, 543, 545, 546, 554,
555, 558, 559, 560, 561, 562, 563, 564, 566, 567, 569, 572, 573,
575, 576, 577, 578, 579, 584, 585, 586, 589, 590, 591, 592, 594,
595, 598, 599, 600, 601, 602, 604, 606, 607, 608, 609, 612, 613,
617, 618, 620, 622, 624, 625, 626, 628, 630, 631, 634, 635, 636,
637, 638, 641, 642, 643, 645, 646, 647, 648, 651, 653, 656, 657,
660, 662, 663, 664, 666, 667, 668, 669, 670, 671, 675, 676, 677,
678, 679, 680, 681, 687, 688, 689, 692, 693, 694, 697, 699, 700,
702, 703, 704, 708, 709, 710, 711, 712, 713, 714, 715, 716, 717,
719, 720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730, 731,
732, 733, 734, 735, 736, 737, 739, 740, 741, 742, 743, 744, 746,
748, 749, 750, 752, 758, 762, 764, 765, 768, 770, 771, 772, 773,
774, 776, 778, 779, 780, 781, 782, 783, 786, 788, 789, 790, 792,
793, 797, 798, 800, 801, 805, 808, 809, 810, 811, 813, 814, 816,
818, 823, 824, 825, 826, 827, 832, 833, 835, 836, 837, 839, 845,
846, 847, 850, 855, 856, 859, 861, 862, 866, 867, 868, 870, 873,
876, 878, 879, 880, 881, 882, 883, 884, 885, 886, 889, 890, 892,
895, 896, 897, 898, 900, 901, 903, 906, 908, 909, 910, 911, 915,
916, 919, 922, 923, 924, 926, 928, 929, 930, 931, 934, 936, 937,
938, 939, 941, 942, 944, 945, 951, 954, 955, 956, 957, 958, 959,
960, 961, 962, 963, 964, 966, 967, 968, 969, 970, 971, 976, 978,
979, 980, 981, 982, 984, 985, 988, 989, 992, 994, 997, 999, 1000,
1002, 1003, 1004, 1006, 1007, 1013, 1014, 1019, 1020, 1022, 1023,
1024, 1026, 1027, 1028, 1029, 1030, 1032, 1033, 1034, 1035, 1039,
1040, 1042, 1043, 1044, 1046, 1047, 1048, 1049, 1051, 1052, 1054,
1056, 1058, 1059, 1060, 1061, 1063, 1064, 1069, 1070, 1071, 1076,
1077, 1078, 1079, 1081, 1087, 1088, 1089, 1090, 1092, 1093, 1094,
1097, 1099, 1100, 1101, 1102, 1103, 1104, 1105, 1106, 1108, 1109,
1110, 1111, 1113, 1118, 1122, 1125, 1126, 1128, 1129, 1131, 1132,
1133, 1134, 1136, 1139, 1140, 1141, 1144, 1145, 1149, 1150, 1151,
1152, 1153, 1154, 1156, 1158, 1162, 1163, 1166, 1167, 1168, 1170,
1171, 1172, 1174, 1175, 1176, 1178, 1179, 1180, 1181, 1182, 1183,
1184, 1185, 1186, 1194, 1195, 1196, 1197, 1198, 1199, 1201, 1202,
1203, 1204, 1205, 1208, 1209, 1210, 1211, 1212, 1213, 1215, 1216,
1218, 1219, 1220, 1221, 1222, 1225, 1226, 1227, 1228, 1229, 1231,
1232, 1234, 1235, 1237, 1238, 1241, 1242, 1243, 1244, 1245, 1247,
1249, 1250, 1251, 1257, 1258, 1259, 1260, 1261, 1263, 1264, 1268,
1270, 1271, 1272, 1273, 1274, 1278, 1280, 1282, 1285, 1287, 1288,
1289, 1291, 1298, 1299, 1303, 1306, 1309, 1310, 1315, 1316, 1318,
1319, 1325, 1326, 1328, 1329, 1330, 1331, 1335, 1336, 1340, 1343,
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1346, 1347, 1348, 1349, 1350, 1351, 1352, 1353, 1355, 1356, 1357,
1359, 1360, 1361, 1362, 1368, 1369, 1370, 1373, 1374, 1377, 1378,
1379, 1384, 1385, 1387, 1388, 1389, 1390, 1391, 1393, 1400, 1406,
1409, 1411, 1416, 1420, 1423, 1424, 1432, 1443, 1446, 1447, 1452,
1456, 1458, 1460, 1463, 1465, 1466, 1468, 1469, 1473, 1474, 1475,
1477, 1478, 1479, 1482, 1490, 1492, 1493, 1494, 1501, 1503, 1504,
1508, 1509, 1515, 1516, 1517, 1518, 1519, 1520, 1522, 1526, 1527,
1529, 1530, 1532, 1540, 1541, 1542, 1543, 1546, 1547, 1549, 1551,
1552, 1555, 1556, 1557, 1558, 1559, 1560, 1564, 1570, 1572, 1573,
1575, 1576, 1577, 1579, 1586, 1587, 1588, 1589, 1590, 1591, 1592,
1595, 1599, 1604, 1608, 1609, 1610, 1613, 1615, 1618, 1624, 1625,
1629, 1630, 1632, 1633, 1634, 1635, 1636, 1638, 1642, 1643, 1647,
1652, 1653, 1654, 1656, 1662, 1663, 1664, 1665, 1668, 1670, 1671,
1672, 1675, 1677, 1678, 1679, 1682, 1684, 1685, 1687, 1688, 1689,
1690, 1691, 1692, 1696, 1697, 1698, 1702, 1705, 1706, 1707, 1709,
1710, 1711, 1712, 1713, 1715, 1717, 1721, 1722, 1723, 1724, 1725,
1728, 1729, 1730, 1731, 1732, 1733, 1736, 1737, 1739, 1745, 1747,
1748, 1749, 1750, 1751, 1753, 1754, 1758, 1760, 1763, 1766, 1768,
1769, 1771, 1775, 1777, 1778, 1779, 1783, 1784, 1785, 1786, 1787,
1788, 1789, 1790, 1791, 1794, 1796, 1798, 1799, 1800, 1801, 1802,
1803, 1805, 1806, 1808, 1810, 1811, 1813, 1814, 1815, 1821, 1823,
1824, 1825, 1828, 1831, 1832, 1834, 1835, 1837, 1839, 1842, 1844,
1845, 1846, 1848, 1849, 1850, 1851, 1852, 1853, 1854, 1856, 1863,
1866, 1868, 1870, 1871, 1879, 1880, 1881, 1885, 1888, 1892, 1893,
1894, 1895, 1896, 1898, 1903, 1905, 1906, 1907, 1908, 1910, 1911,
1912, 1916, 1920, 1923, 1924, 1925, 1926, 1927, 1928, 1930, 1933,
1934, 1937, 1939, 1940, 1943, 1945, 1946, 1947, 1948, 1949, 1950,
1951, 1952, 1953, 1954, 1955, 1956, 1958, 1959, 1960, 1961, 1962,
1963, 1965, 1966, 1967, 1969, 1972, 1973, 1975, 1976, 1977, 1978,
1980, 1981, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1992, 1993,
1998, 2000, 2002, 2003, 2004, 2005, 2006, 2009, 2010, 2011, 2013,
2016, 2017, 2019, 2020, 2023, 2051, 2052, 2056, 2065, 2066, 2068,
2070, 2071, 2072, 2073, 2074, 2075, 2076, 2077, 2078, 2080, 2083,
2094, 2095, 2096, 2099, 2102, 2104, 2107, 2109, 2111, 2112, 2113,
2114, 2115, 2116, 2119, 2120, 2121, 2124, 2126, 2127, 2128, 2132,
2134, 2135, 2137, 2138, 2139, 2140, 2144, 2145, 2146, 2147, 2149,
2150, 2153, 2157, 2159, 2160, 2161, 2166, 2170, 2171, 2172, 2176,
2177, 2178, 2179, 2181, 2182, 2183, 2184, 2188, 2189, 2190, 2191,
2192, 2193, 2195, 2199, 2201, 2202, 2203, 2205, 2206, 2209, 2211,
2212, 2215, 2216, 2217, 2218, 2221, 2225, 2226, 2227, 2232, 2237,
2238, 2244, 2245, 2249, 2250, 2251, 2252, 2253, 2254, 2255, 2256,
2257, 2259, 2260, 2261, 2262, 2263, 2265, 2267, 2270, 2272, 2273,
2274, 2275, 2279, 2280, 2281, 2284, 2286, 2287, 2293, 2294, 2295,
2296, 2297, 2298, 2299, 2300, 2301, 2302, 2303, 2305, 2306, 2309,
2310, 2312, 2315, 2317, 2320, 2322, 2323, 2324, 2325, 2328, 2329,
2330, 2331, 2332, 2333, 2334, 2335, 2336, 2338, 2339, 2340, 2341,
2342, 2343, 2344, 2346, 2347, 2348, 2351, 2352, 2357, 2358, 2359,
2360, 2361, 2362, 2363, 2364, 2367, 2368, 2372, 2392, 2397, 2399,
2400, 2401, 2403, 2405, 2406, 2407, 2408, 2410, 2415, 2416, 2417,
2418, 2419, 2420, 2424, 2425, 2427, 2428, 2429, 2430, 2431, 2432,
2433, 2435, 2436, 2440, 2443, 2444, 2445, 2446, 2447, 2448, 2449,
2450, 2452, 2458, 2459, 2460, 2461, 2463, 2470, 2472, 2473, 2474,
2476, 2478, 2479, 2480, 2483, 2484, 2485, 2486, 2489, 2490, 2491,
2492, 2493, 2494, 2495, 2496, 2497, 2498, 2499, 2501, 2502, 2505,
2506, 2509, 2510, 2512, 2513, 2514, 2515, 2516, 2517, 2518, 2519,
2521, 2522, 2523, 2524, 2527, 2528, 2529, 2531, 2532, 2535, 2537,
2540, 2544, 2545, 2546, 2548, 2549, 2551, 2554, 2555, 2558, 2559,
2560, 2562, 2564, 2565, 2566, 2568, 2569, 2570, 2571, 2572, 2574,
2576, 2577, 2579, 2580, 2581, 2582, 2583, 2584, 2585, 2593, 2595,
2596, 2597, 2600, 2602, 2603, 2604, 2609, 2610, 2612, 2614, 2616,

2617, 2622, 2623, 2626, 2643, 2644, 2646, 2648, 2649, 2650, 2653,
2657, 2659, 2664, 2665, 2666, 2668, 2670, 2674, 2684, 2691, 2696,
2697, 2698, 2702, 2703, 2704, 2705, 2706, 2711, 2713, 2714, 2715,
2716, 2718, 2729, 2732, 2733, 2735, 2746, 2747, 2748, 2749, 2750,
2751, 2754, 2757, 2767, 2771, 2773, 2774, 2780, 2781, 2803, 2804,
2805, 2806, 2807, 2813, 2818, 2820, 2821, 2822, 2824, 2825, 2827,
2831, 2833, 2837, 2843, 2844, 2852, 2856, 2861, 2865, 2866, 2868,
2869, 2880, 2887, 2889, 2890, 2891, 2892, 2893, 2898, 2902, 2903,
2904, 2905, 2906, 2907, 2908, 2909, 2910, 2911, 2913, 2918, 2919,
2921, 2922, 2923, 2924, 2925, 2926, 2928, 2931, 2932, 2934, 2935,
2936, 2937, 2938, 2942, 2943, 2944, 2947, 2948, 2949, 2950, 2952,
2954, 2955, 2956, 2957, 2958, 2959, 2961, 2962, 2963, 2965, 2966,
2969, 2970, 2971, 2975, 2977, 2979, 2980, 2981, 2982, 2983, 2984,
2988, 2990, 2991, 2992, 2993, 2994, 2995, 2998, 2999, 3000, 3001,
3002, 3003, 3005, 3012, 3014, 3015, 3016, 3019, 3020, 3023, 3024,
3026, 3029, 3030, 3031, 3032, 3033, 3035, 3037, 3041, 3044, 3046,
3053, 3054, 3057, 3058, 3060, 3061, 3063, 3065, 3066, 3067, 3068,
3072, 3073, 3074, 3077, 3078, 3079, 3081, 3083, 3084, 3085, 3086,
3087, 3089, 3091, 3096, 3098, 3099, 3102, 3104, 3105, 3107, 3108,
3114, 3115, 3120, 3122, 3124, 3125, 3126, 3127, 3128, 3129, 3132,
3133, 3134, 3135, 3136, 3137, 3144, 3145, 3146, 3147, 3148, 3149,
3151, 3152, 3153, 3155, 3156, 3157, 3158, 3159, 3160, 3162, 3164,
3166, 3167, 3168, 3169, 3173, 3174, 3175, 3176, 3177, 3181, 3182,
3186, 3187, 3188, 3189, 3190, 3191, 3197, 3198, 3199, 3200, 3201,
3204, 3206, 3207, 3208, 3211, 3218, 3219, 3223, 3228, 3231, 3233,
3234, 3235, 3238, 3239, 3245, 3251, 3252, 3253, 3254, 3259, 3260,
3261, 3263, 3265, 3269, 3271, 3272, 3273, 3274, 3275, 3276, 3278,
3280, 3282, 3284, 3285, 3294, 3296, 3298, 3299, 3300, 3302, 3303,
3304, 3311, 3312, 3313, 3319, 3322, 3323, 3324, 3325, 3326, 3329,
3335, 3336, 3340, 3342, 3343, 3344, 3346, 3349, 3353, 3354, 3355,
3357, 3358, 3359, 3360, 3362, 3363, 3365, 3366, 3367, 3368, 3373,
3375, 3376, 3378, 3383, 3388, 3390, 3391, 3392, 3393, 3394, 3395,
3396, 3397, 3405, 3411, 3412, 3418, 3420, 3421, 3422, 3423, 3425,
3427, 3428, 3430, 3431, 3432, 3433, 3434, 3435, 3436, 3438, 3446,
3447, 3448, 3450, 3451, 3455, 3457, 3464, 3466, 3469, 3472, 3473,
3479, 3483, 3491, 3494, 3496, 3497, 3498, 3500, 3509, 3511, 3513,
3516, 3520, 3526, 3530, 3532, 3536, 3537, 3540, 3541, 3543, 3545,
3552, 3554, 3558, 3559, 3560, 3561, 3564, 3565, 3568, 3569, 3572,
3578, 3580, 3581, 3582, 3583, 3587, 3589, 3595, 3601, 3603, 3604,
3608, 3609, 3620, 3621, 3622, 3623, 3626, 3634, 3636, 3639, 3644,
3645, 3650, 3651, 3652, 3653, 3658, 3662, 3665, 3667, 3679, 3680,
3681, 3682, 3683, 3684, 3686, 3687, 3692, 3698, 3704, 3705, 3706,
3708, 3716, 3724, 3725, 3732, 3733, 3734, 3738, 3741, 3742, 3744,
3749, 3754, 3757, 3760, 3762, 3765, 3768, 3769, 3779, 3780, 3785,
3787, 3789, 3790, 3809, 3813, 3822, 3824, 3825, 3828, 3831, 3833,
3835, 3836, 3840, 3842, 3845, 3852, 3855, 3856, 3860, 3866, 3867,
3870, 3871, 3873, 3875, 3876, 3879, 3881, 3882, 3884, 3888, 3889,
3890, 3891, 3892, 3893, 3894, 3895, 3896, 3897, 3899, 3900, 3901,
3902, 3908, 3913, 3916, 3917, 3919, 3920, 3925, 3926, 3927, 3928,
3936, 3937, 3939, 3940, 3941, 3942, 3949, 3956, 3957, 3961, 3962,
3965, 3967, 3970, 3972, 3974, 3975, 3981, 3984, 3985, 3988, 3989,
3996, 4003, 4005, 4006, 4018, 4019, 4026, 4027, 4028, 4031, 4032,
4037, 4042, 4043, 4044, 4045, 4047, 4048, 4051, 4053, 4054, 4056,
4057, 4063, 4064, 4066, 4067, 4068, 4072, 4076, 4077, 4078, 4079,
4087, 4089, 4091, 4093, 4094, 4095, 4097, 4103, 4104, 4105, 4107,
4110, 4111, 4114, 4115, 4116, 4118, 4119, 4121, 4127, 4130, 4131,
4132, 4133, 4134, 4135, 4140, 4141, 4151, 4155, 4157, 4160, 4165,
4166, 4167, 4169, 4170, 4173, 4174, 4175, 4176, 4179, 4181, 4182,
4183, 4184, 4188, 4191, 4196, 4197, 4198, 4202, 4209, 4210, 4211,
4213, 4217, 4219, 4223, 4224, 4225, 4226, 4227, 4230, 4231, 4233,
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4234, 4236, 4238, 4244, 4245, 4246, 4247, 4248, 4249, 4250, 4252,
4253, 4256, 4257, 4259, 4260, 4261, 4262, 4264, 4265, 4268, 4272,
4274, 4275, 4276, 4280, 4286, 4287, 4294, 4295, 4297, 4301, 4309,
4311, 4312, 4313, 4323, 4327, 4328, 4329, 4330, 4332, 4334, 4335,
4339, 4341, 4348, 4352, 4353, 4355, 4356, 4357, 4361, 4363, 4365,
4367, 4370, 4376, 4381, 4382, 4384, 4388, 4389, 4393, 4394, 4395,
4401, 4403, 4404, 4406, 4409, 4410, 4411, 4412, 4415, 4418, 4419,
4423, 4427, 4429, 4430, 4431, 4436, 4439, 4446, 4448, 4451, 4452,
4453, 4454, 4455, 4458, 4459, 4461, 4463, 4464, 4472, 4483, 4487,
4488, 4497, 4498, 4499, 4503, 4504, 4505, 4506, 4514, 4517, 4518,
4520, 4521, 4522, 4524, 4532, 4537, 4538, 4539, 4540, 4546, 4547,
4548, 4549, 4553, 4554, 4555, 4559, 4560, 4575, 4579, 4580, 4583,
4584, 4586, 4587, 4588, 4593, 4598, 4600, 4603, 4606, 4607, 4611,
4613, 4616, 4620, 4622, 4624, 4626, 4632, 4638, 4646, 4648, 4649,
4651, 4652, 4653, 4654, 4655, 4658, 4659, 4664, 4673, 4674, 4677,
4678, 4688, 4693, 4696, 4699, 4700, 4702, 4703, 4704, 4705, 4706,
4708, 4711, 4712, 4716, 4717, 4718, 4720, 4722, 4723, 4726, 4730,
4732, 4733, 4734, 4736, 4737, 4739, 4740, 4742, 4748, 4750, 4754,
4755, 4760, 4761, 4764, 4767, 4769, 4774, 4779, 4780, 4781, 4782,
4783, 4784, 4786, 4789, 4792, 4801, 4802, 4805, 4811, 4820, 4822,
4823, 4833, 4852, 4854, 4855, 4856, 4857, 4858, 4861, 4862, 4864,
4869, 4878, 4881, 4884, 4885, 4888, 4889, 4890, 4892, 4897, 4898,
4901, 4902, 4905, 4912, 4916, 4922, 4926, 4928, 4935, 4941, 4942,
4944, 4946, 4950, 4952, 4955, 4956, 4957, 4959, 4971, 4975, 4976,
4978, 4979, 4980, 4983, 4984, 4988, 4991, 4994, 4995, 4998, 5001,
5002, 5004, 5006, 5011, 5013, 5015, 5016, 5019, 5020, 5022, 5023,
5025, 5027, 5028, 5029, 5031, 5034, 5035, 5038, 5046, 5047, 5052,
5055, 5058, 5059, 5060, 5061, 5062, 5068, 5076, 5080, 5081, 5088,
5089, 5094, 5096, 5101, 5104, 5105, 5108, 5109, 5111, 5113, 5115,
5117, 5119, 5120, 5121, 5127, 5131, 5134, 5135, 5144, 5145, 5146,
5147, 5148, 5153, 5154, 5157, 5160, 5162, 5163, 5164, 5168, 5169,
5172, 5175, 5177, 5179, 5180, 5181, 5184, 5185, 5187, 5188, 5191,
5195, 5198, 5199, 5207, 5228, 5233, 5236, 5237, 5239, 5240, 5241,
5242, 5245, 5249, 5250, 5254, 5256, 5257, 5258, 5259, 5260, 5263,
5264, 5269, 5270, 5272, 5276, 5280, 5282, 5283, 5285, 5287, 5289,
5290, 5293, 5297, 5300, 5301, 5302, 5304, 5305, 5306, 5309, 5311,
5313, 5316, 5320, 5324, 5326, 5327, 5335, 5338, 5346, 5347, 5348,
5352, 5355, 5358, 5361, 5366, 5368, 5373, 5374, 5375, 5378, 5381,
5390, 5391, 5394, 5396, 5397, 5399, 5401, 5406, 5410, 5413, 5417,
5421, 5422, 5431, 5434, 5437, 5438, 5439, 5441, 5442, 5443, 5448,
5450, 5460, 5461, 5463, 5464, 5465, 5467, 5469, 5471, 5475, 5476,
5478, 5479, 5483, 5487, 5499, 5502, 5507, 5508, 5509, 5514, 5520,
5521, 5523, 5529, 5532, 5536, 5539, 5540, 5541, 5544, 5547, 5560,
5562, 5564, 5566, 5567, 5572, 5585, 5588, 5589, 5592, 5594, 5602,
5603, 5605, 5607, 5611, 5616, 5617, 5619, 5620, 5621, 5622, 5625,
5626, 5633, 5639, 5640, 5641, 5648, 5655, 5656, 5658, 5660, 5661,
5667, 5671, 5673, 5675, 5682, 5683, 5691, 5692, 5693, 5694, 5699,
5700, 5709, 5712, 5713, 5716, 5718, 5720, 5721, 5725, 5729, 5731,
5732, 5733, 5734, 5735, 5737, 5738, 5747, 5748, 5749, 5750, 5759,
5760, 5761, 5763, 5776, 5777, 5778, 5780, 5786, 5788, 5794, 5797,
5798, 5801, 5805, 5808, 5809, 5811, 5812, 5814, 5816, 5817, 5823,
5827, 5831, 5833, 5834, 5840, 5841, 5855, 5856, 5859, 5867, 5870,
5872, 5877, 5878, 5879, 5880, 5881, 5882, 5885, 5886, 5888, 5889,
5893, 5899, 5900, 5902, 5903, 5911, 5914, 5925, 5927, 5935, 5936,
5940, 5943, 5946, 5947, 5948, 5950, 5953, 5954, 5960, 5965, 5967,
5970, 5975, 5976, 5977, 5981, 5989, 5990, 5992, 5995, 5997, 5998,
5999, 6003, 6004, 6007, 6015, 6024, 6025, 6028, 6029, 6035, 6036,
6049, 6051, 6060, 6064, 6065, 6066, 6080, 6091, 6093, 6094, 6109,
6110, 6111, 6112, 6115, 6116, 6117, 6121, 6122, 6133, 6136, 6137,
6138, 6139, 6150, 6167, 6190, 6199, 6202, 6204, 6206, 6208, 6219,

6220, 6222, 6223, 6225, 6227, 6229, 6231, 6234, 6235, 6243, 6248,
6251, 6255, 6256, 6257, 6262, 6273, 6274, 6283, 6288, 6297, 6299,
6300, 6302, 6309, 6314, 6315, 6317, 6321, 6322, 6323, 6334, 6337,
6349, 6356, 6363, 6364, 6365, 6369, 6374, 6376, 6378, 6380, 6381,
6382, 6386, 6388, 6389, 6406, 6407, 6409, 6417, 6420, 6423, 6424,
6432, 6441, 6443, 6451, 6452, 6461, 6463, 6467, 6468, 6470, 6474,
6480, 6494, 6495, 6496, 6507, 6510, 6513, 6514, 6519, 6526, 6527,
6533, 6535, 6540, 6542, 6544, 6551, 6564, 6576, 6577, 6585, 6587,
6588, 6590, 6591, 6593, 6598, 6607, 6611, 6613, 6615, 6617, 6624,
6626, 6628, 6635, 6636, 6638, 6643, 6647, 6649, 6650, 6653, 6657,
6658, 6669, 6671, 6682, 6687, 6690, 6692, 6699, 6700, 6705, 6706,
6710, 6727, 6736, 6738, 6739, 6743, 6744, 6748, 6749, 6750, 6752,
6753, 6754, 6755, 6764, 6771, 6772, 6778, 6789, 6794, 6800, 6804,
6825, 6827, 6828, 6830, 6831, 6832, 6837, 6838, 6841, 6845, 6846,
6847, 6850, 6854, 6860, 6864, 6866, 6867, 6871, 6884, 6888, 6891,
6892, 6893, 6894, 6895, 6904, 6911, 6914, 6916, 6918, 6920, 6927,
6932, 6936, 6937, 6948, 6955, 6958, 6959, 6967, 6975, 6977, 6981,
6984, 6995, 6997, 7000, 7012, 7021, 7025, 7029, 7038, 7044, 7048,
7051, 7052, 7055, 7059, 7062, 7065, 7074, 7075, 7082, 7087, 7090,
7091, 7098, 7104, 7128, 7129, 7131, 7141, 7142, 7145, 7149, 7150,
7158, 7163, 7171, 7173, 7178, 7180, 7182, 7185, 7192, 7206, 7207,
7209, 7210, 7211, 7212, 7213, 7216, 7217, 7226, 7229, 7243, 7244,
7245, 7251, 7252, 7256, 7257, 7270, 7272, 7275, 7287, 7297, 7299,
7301, 7302, 7306, 7308, 7309, 7311, 7315, 7317, 7320, 7322, 7326,
7328, 7329, 7338, 7348, 7354, 7382, 7393, 7394, 7403, 7405, 7407,
7409, 7410, 7413, 7418, 7419, 7421, 7422, 7429, 7430, 7438, 7440,
7445, 7452, 7453, 7457, 7463, 7469, 7471, 7477, 7479, 7481, 7485,
7486, 7491, 7492, 7501, 7508, 7511, 7517, 7519, 7521, 7526, 7548,
7551, 7558, 7568, 7570, 7573, 7575, 7582, 7588, 7591, 7596, 7606,
7607, 7609, 7613, 7614, 7615, 7623, 7625, 7630, 7632, 7633, 7636,
7652, 7657, 7659, 7660, 7661, 7670, 7674, 7675, 7681, 7687, 7688,
7689, 7699, 7703, 7719, 7723, 7728, 7729, 7731, 7733, 7737, 7745,
7748, 7750, 7751, 7754, 7761, 7765, 7768, 7769, 7778, 7784, 7785,
7788, 7794, 7802, 7809, 7816, 7817, 7818, 7820, 7825, 7829, 7831,
7832, 7833, 7839, 7840, 7842, 7843, 7847, 7852, 7860, 7861, 7862,
7894, 7900, 7901, 7903, 7921, 7924, 7928, 7931, 7932, 7934, 7940,
7943, 7947, 7952, 7953, 7956, 7959, 7960, 7974, 7979, 7987, 7991,
7995, 7997, 8009, 8021, 8022, 8033, 8034, 8038, 8039, 8047, 8050,
8051, 8058, 8065, 8084, 8086, 8089, 8093, 8099, 8102, 8110, 8114,
8120, 8136, 8137, 8161, 8162, 8169, 8172, 8184, 8185, 8186, 8188,
8191, 8202, 8208, 8217, 8219, 8227, 8231, 8232, 8237, 8241, 8246,
8247, 8254, 8255, 8258, 8261, 8263, 8268, 8270, 8277, 8282, 8284,
8288, 8291, 8297, 8301, 8313, 8317, 8320, 8329, 8330, 8342, 8346,
8348, 8350, 8352, 8360, 8373, 8375, 8376, 8377, 8378, 8379, 8381,
8382, 8383, 8384, 8386, 8396, 8409, 8419, 8426, 8430, 8435, 8436,
8439, 8444, 8452, 8453, 8454, 8460, 8462, 8463, 8465, 8468, 8472,
8477, 8483, 8486, 8491, 8492, 8493, 8495, 8500, 8501, 8505, 8508,
8515, 8516, 8520, 8523, 8526, 8534, 8537, 8540, 8541, 8550, 8551,
8559, 8561, 8571, 8577, 8579, 8584, 8589, 8595, 8598, 8614, 8616,
8617, 8618, 8620, 8621, 8623, 8624, 8632, 8635, 8636, 8646, 8663,
8684, 8691, 8710, 8729, 8746, 8755, 8757, 8760, 8761, 8766, 8769,
8771, 8774, 8783, 8785, 8788, 8790, 8791, 8792, 8793, 8794, 8795,
8797, 8798, 8799, 8800, 8801, 8802, 8803, 8805, 8809, 8810, 8811,
8812, 8816, 8829, 8831, 8834, 8838, 8839, 8846, 8847, 8851, 8859,
8878, 8880, 8884, 8889, 8892, 8896, 8897, 8900, 8903, 8907, 8908,
8912, 8915, 8916, 8917, 8919, 8920, 8921, 8923, 8927, 8928, 8931,
8932, 8936, 8940, 8941, 8965, 8967, 8970, 8971, 8975, 8978, 8982,
8984, 8993, 8994, 8997, 9012, 9017, 9021, 9026, 9030, 9037, 9041,
9043, 9046, 9055, 9057, 9058, 9059, 9060, 9062, 9065, 9077, 9080,
9095, 9097, 9098, 9102, 9117, 9119, 9141, 9149, 9155, 9179, 9182,
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9194, 9226, 9228, 9233, 9234, 9237, 9243, 9244, 9248, 9260, 9264,
9268, 9276, 9280, 9286, 9293, 9294, 9298, 9310, 9316, 9321, 9325,
9334, 9336, 9347, 9358, 9361, 9373, 9375, 9378, 9380, 9403, 9406,
9408, 9412, 9416, 9419, 9425, 9430, 9431, 9432, 9446, 9459, 9460,
9468, 9471, 9475, 9477, 9494, 9495, 9499, 9506, 9507, 9510, 9511,
9512, 9513, 9517, 9524, 9532, 9533, 9547, 9548, 9554, 9555, 9563,
9565, 9568, 9578, 9600, 9607, 9629, 9646, 9669, 9670, 9714, 9715,
9716, 9738, 9747, 9768, 9782, 9788, 9795, 9806, 9809, 9810, 9811,
9812, 9820, 9827, 9831, 9838, 9839, 9856, 9860, 9861, 9863, 9870,
9881, 9882, 9883, 9885, 9886, 9888, 9889
Agricultural Marketing Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Marketing Service
(AMS)
Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agricultural Service of USDA. See United States Department of
Agriculture (USDA)–Agricultural Cooperative Service. Including
Farmer Cooperative Service (1926)

Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf
Protein Concentrate (LPC). See Also Alfalfa Sprouts 5701, 6862,
7351, 7470, 7578, 7631, 7845
Alfalfa Sprouts (Medicago sativa) 7837, 8695, 9379, 9483
Alkaline food, ash, reaction, or balance in diet and health. See
Nutrition–Acid-Base Balance
Allergies. See Nutrition–Biologically Active Phytochemicals–
Allergens
Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 2729, 2746, 2767, 3051, 3102, 3154, 3200, 3237,
3275, 3292, 3295, 3679, 3794, 3803, 3874, 3875, 3877, 3912, 3916,
4043, 4080, 4138, 4142, 4163, 4209, 4237, 4333, 4338, 4439, 4739,
4866, 4891, 4918, 4930, 4938, 4941, 4949, 4965, 5121, 5277, 5329,
5354, 5804, 6864, 6873, 7391, 7526, 8219, 8537
All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Agronomy, soybean. See Cultural Practices, Soybean Production
Aihara, Herman and Cornellia–Their Life and Work with
Macrobiotics 7609, 7610, 8408

Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made
Farm Equipment (Tractors, Combines) and Soybean Processing
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction
Units) 3756, 3776, 3782, 4374, 4852, 5160, 5226, 7506

Ajinomoto Co. Inc. (Tokyo, Japan) 4931, 5350, 8233, 8480
Almond Butter or Almond Paste 591, 592, 1033
Alcohol and vegetarianism. See Vegetarianism and the Temperance
Movement
Alcott, William Andrus (M.D., 1798-1859). Vegetarian Pioneer in
the United States 3800

Almond Milk and Cream. See also: Almonds Used to Flavor
Soymilk, Rice Milk, etc.. 695, 2155, 2477, 2940, 3059, 3318, 6310,
6941, 9717, 9805
Almond Oil 2471

Alfa-Laval (Lund, Sweden) 7286, 7533, 8367, 9829
Alfalfa or Lucerne / Lucern (Medicago sativa) 63, 80, 89, 91, 92,
119, 126, 140, 168, 181, 193, 195, 201, 226, 234, 270, 292, 321,
347, 351, 359, 372, 376, 377, 384, 392, 394, 399, 405, 421, 428,
436, 439, 443, 451, 453, 458, 465, 472, 473, 482, 483, 486, 491,
492, 493, 497, 501, 509, 515, 527, 531, 538, 569, 574, 625, 641,
670, 672, 678, 679, 692, 693, 762, 778, 785, 786, 813, 824, 825,
837, 885, 892, 901, 905, 919, 950, 951, 963, 965, 983, 989, 990,
995, 1001, 1006, 1034, 1035, 1038, 1044, 1075, 1103, 1114, 1128,
1136, 1138, 1140, 1158, 1171, 1198, 1202, 1206, 1240, 1248, 1261,
1270, 1274, 1285, 1316, 1378, 1393, 1413, 1509, 1516, 1577, 1591,
1629, 1658, 1675, 1695, 1702, 1739, 1751, 1758, 1820, 1880, 1894,
1944, 1956, 2019, 2023, 2068, 2073, 2078, 2099, 2100, 2107, 2114,
2134, 2177, 2178, 2191, 2199, 2214, 2217, 2229, 2249, 2295, 2323,
2365, 2400, 2404, 2407, 2408, 2426, 2460, 2480, 2481, 2495, 2561,
2583, 2604, 2666, 2718, 2725, 2751, 2922, 2971, 2982, 3016, 3063,
3076, 3088, 3140, 3186, 3363, 3375, 3399, 3457, 3543, 3667, 3725,
3849, 3897, 3955, 4043, 4085, 4312, 4359, 4589, 4611, 4718, 4740,
4750, 4862, 4983, 4985, 5259, 5309, 5358, 5397, 5437, 5507, 5679,
5705, 5707, 5708, 5711, 5812, 5885, 5963, 6815, 6891, 7271, 7470,
7631, 7837, 8246, 8247, 8441, 8505, 8695, 8903, 9043, 9155, 9379,
9381, 9396, 9465, 9477, 9483, 9798

Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and
Early History of the Almond. Including Almond Bread, Almond
Meal, and Almonds Seasoned with Soy Sauce / Tamari 430, 512,
574, 642, 644, 700, 775, 871, 1031, 1033, 1064, 1075, 1158, 1163,
1351, 1591, 2154, 2156, 2262, 3224, 3372, 5515, 5701, 5707, 6214
Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy
Brands Sold in Health Foods Stores 8713, 9024, 9330, 9783, 9829
Alternative medicine. See Medicine–Alternative
Aluminum in Soybeans and Soyfoods 9036, 9039
Aluminum in the Diet and Cooking Utensils–Problems. Soy Is Not
Mentioned 3621, 5600, 5954, 8714
Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
1591, 1915, 7507, 8590
Amazake. See Rice Milk (Non-Dairy)–Amazake
American Lecithin Corp. (Incorporated 1930), American Lecithin
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Company (Re-incorporated 1934-35), and Joseph Eichberg,
President of Both 3310, 3623, 3845, 3912, 3979, 5354, 9142, 9497,
9846
American Milling Co. See Allied Mills, Inc.

7483, 7808, 7830, 8789, 9615
American Soybean Association (ASA)–Activities, Offices, and
Influence Worldwide (General) 4951, 4961, 4968, 5412, 5432,
5456, 5806, 6654, 6907, 7102, 7444, 7624, 8253, 8303, 8789, 8804,
9120

American Miso Co. (Rutherfordton, North Carolina) 9884
American Philosophical Society (Philadelphia). See Franklin,
Benjamin

American Soybean Association (ASA)–American Soybean Institute
(1969-1973), an Industry-Wide Association 6705, 6746, 6846,
6861, 6870, 6986, 6987, 7022, 7113, 7127, 9681

American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods

American Soybean Association (ASA)–Certificate / Certificates of
Meritorious Service 6896, 7124

American Soy Products (Saline, Michigan). Started Nov. 1986 9829

American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 6467, 6767, 6806, 6838, 6846, 6870, 7123, 7148, 7242,
7822, 7936, 7981, 8195, 8224, 8303, 8321, 8753, 8804, 8810, 8812,
8874, 8875, 9004, 9021, 9042, 9047, 9063, 9091, 9097, 9144, 9210,
9216, 9231, 9238, 9239, 9297, 9304, 9307, 9309, 9360, 9365, 9377,
9385, 9516, 9543, 9544, 9546, 9553, 9600, 9622, 9635, 9646, 9723

American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 1710, 2336, 2337, 2340,
2421, 2429, 2587, 2665, 2831, 3096, 3104, 3153, 3285, 3299, 3310,
3358, 3369, 3370, 3371, 3392, 3393, 3443, 3621, 3639, 3675, 3679,
3706, 3707, 3803, 3857, 3875, 3924, 3931, 4063, 4215, 4255, 4298,
4333, 4338, 4339, 4360, 4454, 4520, 4612, 4858, 4871, 4891, 4967,
4972, 4999, 5023, 5123, 5127, 5138, 5233, 5260, 5461, 5694, 5716,
5741, 5819, 5828, 5961, 6215, 6318, 6326, 6340, 6350, 6352, 6358,
6373, 6386, 6390, 6503, 6578, 6738, 6854, 6864, 6865, 6870, 6877,
6879, 6886, 6889, 6891, 6907, 6914, 6920, 6976, 7069, 7096, 7106,
7183, 7326, 7363, 7364, 7368, 7518, 7609, 7610, 7714, 7822, 7890,
7934, 7936, 8036, 8082, 8091, 8131, 8132, 8144, 8159, 8195, 8219,
8253, 8305, 8401, 8541, 8586, 8705, 8712, 8753, 8801, 8804, 8842,
8857, 8875, 8913, 8959, 8967, 9010, 9127, 9187, 9212, 9235, 9238,
9239, 9266, 9273, 9335, 9364, 9376, 9509, 9637, 9657, 9663, 9722,
9736, 9769, 9781, 9789, 9790, 9881, 9885
American Soybean Association (ASA)–Activities, Offices, and
Influence in Africa 5835, 6016, 6152, 6250, 6401, 6414, 6539,
6665, 7444, 9004
American Soybean Association (ASA)–Activities, Offices, and
Influence in Asia 5412, 5416, 5432, 5456, 5457, 5472, 5550, 5555,
5569, 5574, 5581, 5598, 5628, 5664, 5672, 5674, 5696, 5714, 5769,
5806, 5810, 5835, 5837, 5848, 5896, 5901, 5909, 5917, 5922, 5933,
5972, 6016, 6034, 6050, 6084, 6092, 6120, 6128, 6134, 6144, 6154,
6228, 6233, 6240, 6242, 6277, 6287, 6291, 6294, 6338, 6414, 6448,
6485, 6550, 6578, 6648, 6654, 6726, 6741, 6746, 6765, 6767, 6870,
6907, 7095, 7102, 7412, 7444, 7451, 7912, 8179, 8195, 8207, 8321,
8549, 8556, 8789, 9365, 9451, 9522, 9534, 9601, 9770

American Soybean Association (ASA)–Funding and Fundraising
Before Checkoff Program or 1971. Voluntary or from USDA (FAS
or ARS) 2138, 2335, 2336, 2452, 2507, 3102, 3285, 3382, 3601,
3706, 5456, 5472, 5488, 5550, 5569, 5581, 5628, 5664, 5672, 5677,
5769, 5806, 5810, 5837, 5842, 6128, 6294, 6350, 6390, 6401, 6539,
6578, 6665, 6705, 6746, 6767, 6806, 6870, 6889, 9004, 9546
American Soybean Association (ASA)–Honorary Life Members
4339, 4358, 4628, 4739, 4858, 4862, 4952, 5023, 5038, 5046, 5235,
5270, 5335, 5461, 5487, 5715, 5716, 5828, 5841, 5922, 6163, 6280,
6402, 6666, 6738, 6775, 6873, 6894, 6914, 7000, 7022, 8195, 9231,
9881, 9883, 9885
American Soybean Association (ASA)–Japanese-American
Soybean Institute (JASI) 5456, 5472, 5490, 5550, 5555, 5574,
5581, 5587, 5598, 5674, 5677, 5696, 5804, 5810, 5837, 5848, 5896,
5917, 5922, 5933, 5972, 6050, 6092, 6154, 6220, 6228, 6233, 6277,
6338, 6367, 6550, 6565, 6578, 6726, 6870, 6879, 6907
American Soybean Association (ASA)–Legislative Activities 2668,
2819, 2826, 2827, 3392, 3706, 3843, 4558, 4862, 6806, 6846, 6870,
7822, 7933, 7936, 8485, 9042, 9047, 9203, 9205, 9231, 9238, 9514

American Soybean Association (ASA)–Activities, Offices, and
Influence in Europe (Western and Eastern) 4878, 4951, 4961, 4968,
4992, 5274, 5314, 5543, 5546, 5558, 5579, 5663, 5664, 5767, 5806,
5818, 5839, 5956, 5958, 6016, 6033, 6146, 6241, 6291, 6361, 6418,
6578, 6586, 6654, 6741, 6746, 6767, 6812, 6907, 6986, 7102, 7113,
7286, 7467, 7480, 7617, 7634, 8177, 8195, 8303, 8359, 8403, 8676,
8677, 8679, 8680, 8698, 8704, 8716, 8748, 8813, 8817, 8854, 8906,
8989, 9309, 9330, 9659, 9766

American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 1692, 1702, 1711, 1713, 1814, 1815,
1824, 1872, 2124, 2138, 2217, 2254, 2316, 2328, 2329, 2330, 2331,
2332, 2333, 2334, 2335, 2336, 2368, 2417, 2428, 2445, 2447, 2452,
2501, 2568, 2569, 2575, 2667, 2668, 2808, 2819, 2825, 2986, 2987,
2989, 3043, 3097, 3098, 3099, 3102, 3142, 3143, 3175, 3273, 3285,
3382, 3393, 3601, 3692, 3706, 3707, 3745, 3916, 3923, 3935, 4102,
4115, 4141, 4327, 4335, 4339, 4454, 4608, 4865, 4878, 4952, 4967,
5038, 5046, 5207, 5235, 5260, 5462, 5470, 5478, 5487, 5715, 5841,
6215, 6774, 6870, 6889, 9511

American Soybean Association (ASA)–Activities, Offices, and
Influence in Latin America 5664, 5806, 6016, 6242, 6291, 7428,

American Soybean Association (ASA)–Members and Membership
Statistics 2217, 2335, 2336, 2452, 2507, 2575, 2665, 4338, 6767,
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7123, 7936, 8195, 8224, 9004, 9010, 9231, 9238, 9546
American Soybean Association (ASA)–New State Soybean
Associations (Starting with Minnesota in 1962) 6837
American Soybean Association (ASA)–Officers, Directors (Board),
and Special Committees 1713, 2138, 2217, 2328, 2330, 2331, 2332,
2334, 2335, 2336, 2452, 2501, 2568, 2572, 2575, 2598, 2668, 2819,
2826, 2827, 2828, 2831, 2927, 3102, 3273, 3285, 3392, 3706, 3875,
3916, 4063, 4327, 4339, 4358, 4454, 4645, 4739, 4862, 4878, 4952,
4967, 5038, 5046, 5235, 5270, 5470, 5716, 5770, 5909, 6876, 9256,
9335, 9450, 9883
American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy
Nutrition, Outside the United States (Not Including Soy Oil) 4426,
4878, 4961, 4992, 5274, 5432, 5598, 5628, 5769, 5933, 6128, 6228,
6233, 6242, 6746, 6907, 7286, 7428, 7467, 7480, 7617, 7624, 7634,
7830, 7981, 8303, 8321, 8679, 9004, 9542
American Soybean Association (ASA)–Periodicals, Including
Soybean Digest, Proceedings of the American Soybean Assoc.,
Soybean Blue Book, Soya Bluebook, Late News, etc.. 2316, 4628,
4675, 4676, 4803, 4903, 4911, 4952, 4967, 5005, 5099, 5176, 5238,
5303, 5365, 5440, 5478, 5505, 5535, 5574, 5618, 5728, 5804, 5875,
5974, 6114, 6226, 6330, 6333, 6389, 6450, 6537, 6578, 6632, 6698,
6835, 6870, 6967, 7079, 7191, 7194, 7312, 7417, 7577, 7588, 7696,
7799, 7907, 7936, 8007, 8062, 8169, 8195, 8288, 8388, 8521, 8612,
8701, 8780, 8905, 9546
American Soybean Association (ASA)–Soybean Council of
America (June 1956-1969). Replaced by American Soybean
Institute (Est. 11 July 1969) 5488, 5543, 5546, 5558, 5573, 5578,
5579, 5581, 5614, 5663, 5664, 5685, 5694, 5714, 5739, 5740, 5742,
5756, 5767, 5796, 5804, 5806, 5818, 5821, 5822, 5835, 5839, 5842,
5901, 5904, 5948, 5956, 5958, 5961, 5980, 6016, 6033, 6063, 6082,
6092, 6120, 6125, 6128, 6134, 6144, 6146, 6152, 6241, 6242, 6250,
6287, 6291, 6294, 6341, 6355, 6361, 6385, 6390, 6401, 6414, 6418,
6492, 6498, 6539, 6549, 6578, 6586, 6648, 6665, 6698, 6705, 6726,
6741, 6762, 6765, 6812, 6870, 6877, 6879, 6889, 6907, 6986, 7599,
7747, 7933, 7936, 7980, 8195, 8989, 9166, 9546, 9681, 9682, 9781
American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 6417, 6467, 6539,
6629, 6647, 6767, 6837, 6846, 6855, 6870, 6895, 7131, 7143, 7182,
7822, 7981, 8195, 8224, 8541, 8810, 8812, 8875, 9010, 9021, 9063,
9080, 9097, 9106, 9128, 9141, 9145, 9216, 9231, 9239, 9264, 9282,
9297, 9304, 9309, 9320, 9323, 9330, 9336, 9361, 9377, 9493, 9514,
9537, 9614, 9633, 9635, 9646, 9778

American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterfield, Missouri) 9004, 9042, 9047,
9063, 9091, 9097, 9144, 9210, 9231, 9238, 9239, 9240, 9244, 9256,
9282, 9284, 9297, 9299, 9304, 9307, 9315, 9323, 9330, 9360, 9377,
9421, 9451, 9456, 9516, 9544, 9615, 9646, 9650, 9706, 9723, 9724,
9769, 9789, 9790, 9833
American Soybean Association–Research Foundation (ASARF,
1965-1980), Market Development Foundation (ASAMDF, ASMDF,
1977-1980), and American Soybean Development Foundation
(ASDF, Dec. 1980--1991) 7245, 7936, 7981, 7996, 8224, 8875,
9231, 9723, 9724
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 624, 700, 1069,
1107, 1247, 1435, 1609, 1666, 1770, 1895, 2236, 2262, 2672, 2968,
3007, 3017, 3060, 3103, 3116, 3239, 3246, 3352, 3509, 3681, 3806,
4151, 4155, 4380, 4403, 4575, 4613, 4721, 4734, 4774, 4811, 4887,
4910, 4966, 4993, 5444, 5454, 5502, 5599, 5701, 5709, 5727, 5894,
5931, 5933, 5954, 6040, 6088, 6189, 6217, 6247, 6302, 6424, 6429,
6462, 6480, 6481, 6501, 6597, 6645, 6667, 6706, 6708, 6792, 6812,
6911, 6918, 6960, 6962, 6968, 6996, 6999, 7060, 7091, 7099, 7108,
7125, 7166, 7167, 7169, 7189, 7202, 7229, 7269, 7293, 7378, 7388,
7425, 7517, 7523, 7524, 7571, 7632, 7703, 7736, 7744, 7752, 7816,
7880, 7889, 7921, 8157, 8269, 8299, 8372, 8443, 8523, 8531, 8557,
8613, 8639, 8643, 8721, 8804, 8849, 8965, 8972, 8988, 8996, 9009,
9021, 9029, 9052, 9087, 9103, 9131, 9218, 9252, 9293, 9299, 9405,
9455, 9487
Anatomy, soybean. See Soybean–Morphology, Structure, and
Anatomy
Anderson International Corp. (Cleveland, Ohio). Manufacturer of
Expellers for Soybean Crushing, Solvent Extraction Equipment,
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co.
and Anderson IBEC 712, 713, 2223, 2653, 2829, 3145, 3165, 3191,
3540, 3776, 3978, 4137, 4279, 4335, 4354, 4374, 4439, 4617, 4692,
4757, 5804, 7526, 8537, 8591, 8880, 9807
Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918- ), and Lowell
Andreas (1922- ) 5876, 6873, 8590, 9204, 9300, 9571
Ang-kak. See Koji, Red Rice
Ang-kak or angkak. See Koji, Red Rice

American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 1702, 2323, 2329, 2330,
2575, 2986, 2989, 3097, 3098, 3102, 3104, 3143, 3150, 3152, 3154,
3277, 3310, 3372, 3496, 3603, 3683, 3707, 3718, 3919, 3923, 3968,
4141, 4204, 4298, 4335, 4336, 4398, 4520, 4608, 4649, 4675, 5046,
5478, 5715, 5909, 6243, 6510, 6774, 7626, 7996, 8062, 8808, 8986,
9010, 9021, 9080, 9141, 9194, 9264, 9284, 9299, 9315, 9320, 9323,
9330, 9361, 9363, 9516, 9537, 9544, 9614, 9633, 9635

Animal Rights / Liberation. Avoidance of Exploitation of Animals
by Humans 9081, 9398, 9445, 9726
Animal Welfare (Including Protection and Cruel Treatment of
Animals). See also: Animal Rights 8681, 9008, 9090, 9163, 9249,
9306
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
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See also: Phytic Acid 4598, 4705, 4721, 4774, 4811, 5944, 6096,
6103, 6831, 6978, 7060, 7153, 7168, 7269, 7293, 7505, 7523, 7744,
7850, 7878, 7890, 8416, 8459, 8638, 8641, 8804, 8807, 8926, 8950,
9030, 9373, 9413

Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La
Moderna, S.A. (ELM) 3632, 3836, 3885, 3964, 4129, 4359, 4392,
4422, 8432, 8493, 8495, 8800, 8908, 9296, 9396

Antioxidants and Antioxidant / Antioxidative Activity (Especially
in Soybeans and Soyfoods) 3104, 3271, 3298, 3540, 3980, 4374,
5358, 5950, 6199, 7523, 7736, 7771, 8262, 8491, 8576, 8848, 8943,
9157, 9274

Asia, Central (General) 318

Antivitamin Activity and Antivitamins (Substances in Raw
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 3120,
4093, 5109, 5348, 7165, 7293, 8166

Asia, Central–Turkistan / Turkestan. Its Western Part (Russian
Turkestan or West Turkestan) late 1800s to 1924. Its Eastern Part
(Chinese Turkestan, Kashgaria, or East Turkestan) 1700s to ca.
1884, when it Became Sinkiang 574, 902, 1646, 1739, 1817, 1922,
3622

Appliances. See Blender
APV Systems, Soya Technology Division. Named Danish Turnkey
Dairies Ltd., Soya Technology Division until 1987 (Aarhus,
Denmark; DTD / STS) 8367, 8430, 9756, 9829
Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture
Archaeology and Archaeological Discoveries of Soybeans or
Soyfoods 7112, 7650, 8871, 9312
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 2746, 2767, 2989, 3191, 3237,
3255, 3292, 3310, 3464, 3485, 3509, 3679, 3696, 3756, 3803, 3874,
3877, 3912, 4029, 4080, 4138, 4142, 4329, 4333, 4507, 4577, 4608,
4633, 4674, 4694, 4715, 4866, 4891, 4941, 4949, 5145, 5160, 5171,
5222, 5226, 5233, 5329, 5354, 5513, 5543, 5546, 5579, 5663, 5740,
5742, 5756, 5804, 5821, 5927, 5980, 6008, 6016, 6199, 6242, 6310,
6466, 6471, 6510, 6554, 6555, 6715, 6722, 6732, 6774, 6782, 6810,
6823, 6834, 6863, 6867, 6873, 6888, 6909, 6941, 6968, 6969, 7005,
7008, 7013, 7033, 7061, 7103, 7166, 7197, 7204, 7229, 7233, 7249,
7286, 7291, 7298, 7339, 7375, 7391, 7407, 7520, 7526, 7538, 7584,
7609, 7624, 7626, 7643, 7701, 7747, 7790, 7890, 7929, 7961, 7989,
8003, 8059, 8075, 8196, 8220, 8221, 8225, 8253, 8276, 8292, 8314,
8346, 8361, 8403, 8479, 8582, 8586, 8590, 8591, 8593, 8625, 8634,
8710, 8713, 8833, 8949, 8991, 9022, 9024, 9040, 9045, 9094, 9117,
9130, 9132, 9137, 9142, 9184, 9199, 9204, 9241, 9252, 9261, 9285,
9300, 9330, 9377, 9388, 9413, 9439, 9481, 9488, 9521, 9526, 9569,
9571, 9620, 9621, 9625, 9661, 9668, 9687, 9689, 9690, 9705, 9712,
9717, 9737, 9767, 9784, 9794, 9807, 9826, 9831, 9840, 9848, 9857,
9876
Argentina. See Latin America, South America–Argentina
Arkady, British. See British Arkady Co. Ltd.
Arkansas Grain Corp. See Riceland Foods
Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm
Arrowhead Mills (Hereford, Deaf Smith County, Texas).
Established in Aug. 1960 by Frank Ford. Including Arrowhead
Distributing 7738

Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a
Central Asian Soviet Republic from 1917 to Dec. 1991) 8456

Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 1550, 8456, 9561
Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991) 8456, 9746
Asia, East–China–Chinese Restaurants Outside China, or Soy
Ingredients Used in Chinese-Style Recipes, Food Products, or
Dishes Outside China 977, 1192, 1364, 1451, 1455, 1937, 2412,
2824, 2940, 2941, 3223, 3266, 3267, 3514, 7311, 8039, 8329, 9745
Asia, East–China–English-Language Documents that Contain
Cantonese Romanization, Transliteration, or Pronunciation
of Numerous Soyfood Names. There Is No Standard Way of
Romanizing Cantonese 759
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 7, 41, 42,
50, 62, 185, 230, 231, 343, 344, 348, 351, 356, 375, 378, 381, 382,
402, 406, 418, 437, 470, 495, 502, 505, 522, 534, 540, 548, 550,
551, 565, 568, 600, 609, 610, 633, 639, 649, 655, 683, 696, 697,
705, 709, 718, 731, 738, 753, 761, 762, 763, 765, 766, 768, 769,
777, 784, 788, 802, 814, 815, 818, 831, 838, 842, 843, 844, 852,
857, 860, 869, 891, 902, 904, 912, 914, 944, 972, 991, 996, 1005,
1041, 1050, 1057, 1066, 1075, 1091, 1095, 1127, 1130, 1164, 1173,
1188, 1190, 1214, 1221, 1233, 1283, 1284, 1292, 1293, 1301, 1308,
1312, 1314, 1321, 1322, 1327, 1332, 1333, 1343, 1358, 1365, 1371,
1376, 1386, 1389, 1392, 1396, 1406, 1448, 1449, 1457, 1496, 1550,
1578, 1594, 1596, 1605, 1606, 1612, 1619, 1641, 1645, 1705, 1762,
1793, 1797, 1817, 1822, 1858, 1878, 1887, 1914, 1915, 1917, 1918,
1921, 1922, 2007, 2008, 2012, 2029, 2033, 2035, 2038, 2046, 2047,
2048, 2049, 2054, 2064, 2067, 2084, 2087, 2088, 2090, 2093, 2095,
2097, 2100, 2103, 2125, 2130, 2131, 2154, 2173, 2213, 2246, 2247,
2248, 2271, 2283, 2307, 2333, 2339, 2373, 2379, 2382, 2402, 2465,
2475, 2477, 2483, 2488, 2503, 2505, 2525, 2528, 2557, 2578, 2587,
2590, 2591, 2594, 2606, 2608, 2611, 2620, 2627, 2638, 2642, 2656,
2673, 2703, 2707, 2726, 2734, 2756, 2759, 2761, 2772, 2775, 2776,
2777, 2778, 2782, 2783, 2789, 2794, 2796, 2797, 2809, 2810, 2813,
2815, 2816, 2823, 2829, 2834, 2835, 2836, 2838, 2839, 2840, 2841,
2842, 2845, 2848, 2849, 2851, 2853, 2858, 2870, 2883, 2884, 2886,
2888, 2895, 2896, 2901, 2953, 2956, 2968, 2986, 2998, 3001, 3002,
3008, 3009, 3010, 3013, 3025, 3045, 3059, 3062, 3069, 3070, 3106,
3107, 3154, 3183, 3217, 3223, 3242, 3251, 3268, 3272, 3281, 3310,
3317, 3328, 3347, 3348, 3367, 3390, 3403, 3426, 3429, 3465, 3536,
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3538, 3540, 3560, 3600, 3603, 3611, 3612, 3622, 3710, 3752, 3756,
3796, 3829, 3874, 3875, 3877, 3880, 3934, 3959, 3977, 4007, 4029,
4033, 4058, 4062, 4203, 4206, 4265, 4270, 4310, 4330, 4374, 4377,
4378, 4379, 4383, 4440, 4516, 4523, 4596, 4597, 4608, 4627, 4645,
4671, 4675, 4707, 4710, 4747, 4763, 4810, 4821, 4826, 4827, 4828,
4829, 4830, 4835, 4838, 4839, 4877, 4893, 4903, 4913, 4914, 4915,
4920, 4931, 4939, 4984, 5000, 5030, 5064, 5065, 5067, 5071, 5072,
5074, 5075, 5076, 5077, 5079, 5090, 5118, 5133, 5156, 5161, 5172,
5202, 5205, 5206, 5222, 5224, 5225, 5351, 5379, 5427, 5432, 5447,
5470, 5496, 5513, 5522, 5533, 5550, 5569, 5574, 5613, 5642, 5645,
5669, 5674, 5702, 5706, 5734, 5770, 5837, 5842, 5896, 5906, 5908,
5964, 5969, 6012, 6039, 6043, 6047, 6048, 6055, 6057, 6062, 6079,
6082, 6098, 6130, 6149, 6153, 6169, 6183, 6185, 6193, 6197, 6198,
6209, 6216, 6240, 6265, 6284, 6308, 6342, 6343, 6346, 6347, 6375,
6395, 6431, 6434, 6476, 6481, 6537, 6545, 6588, 6620, 6625, 6677,
6688, 6695, 6864, 6865, 6875, 6888, 6907, 6935, 7009, 7112, 7114,
7164, 7167, 7171, 7196, 7239, 7246, 7273, 7284, 7401, 7402, 7404,
7435, 7447, 7460, 7507, 7520, 7621, 7650, 7663, 7684, 7692, 7722,
7725, 7726, 7730, 7810, 7813, 7856, 7865, 7875, 7912, 7918, 7931,
7932, 7974, 7981, 7993, 7998, 8006, 8025, 8026, 8037, 8038, 8039,
8055, 8060, 8062, 8063, 8078, 8122, 8126, 8131, 8132, 8138, 8156,
8167, 8171, 8185, 8186, 8193, 8202, 8208, 8239, 8240, 8253, 8272,
8279, 8281, 8292, 8308, 8323, 8328, 8330, 8332, 8333, 8334, 8335,
8337, 8338, 8358, 8367, 8368, 8380, 8401, 8402, 8408, 8447, 8456,
8461, 8480, 8490, 8505, 8506, 8533, 8544, 8558, 8610, 8647, 8657,
8701, 8734, 8736, 8737, 8780, 8784, 8789, 8790, 8795, 8802, 8804,
8808, 8826, 8849, 8896, 8900, 8901, 8935, 8968, 8969, 8979, 8984,
8986, 9010, 9050, 9052, 9096, 9103, 9119, 9125, 9141, 9164, 9168,
9188, 9233, 9234, 9266, 9272, 9289, 9299, 9312, 9328, 9341, 9356,
9365, 9373, 9374, 9376, 9400, 9429, 9436, 9438, 9463, 9464, 9479,
9483, 9501, 9502, 9544, 9555, 9556, 9569, 9571, 9591, 9608, 9610,
9619, 9634, 9637, 9639, 9652, 9660, 9687, 9688, 9690, 9711, 9713,
9728, 9745, 9751, 9770, 9776, 9782, 9785, 9790, 9802, 9825, 9834,
9837, 9841, 9855, 9869, 9879, 9884, 9886, 9888
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 42,
1878, 1922, 2064, 2914, 3259, 3429, 3512, 3612, 3874, 3877, 3955,
4012, 4657, 5077, 6098, 6588, 6865, 7520, 9502
Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 2007, 2097, 3426, 4007, 4270, 4675, 4698,
5064, 5351, 5379, 6079, 6169, 6216, 6284, 6431, 6545, 6935, 7196,
7665, 8062, 8078, 8333, 8367, 9289, 9438, 9825
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)
Asia, East (General) 511, 1133, 1236, 1290, 1296, 1328, 1705,
1743, 1819, 2160, 2294, 2330, 2419, 2644, 2703, 2729, 2914, 2986,
3102, 3880, 4064, 4320, 4338, 4426, 4796, 5064, 5664, 5739, 5941,
6190, 6402, 6433, 6471, 6571, 6693, 6765, 6831, 7281, 7286, 7328,
7625, 7648, 7650, 7725, 7842, 7931, 7932, 8137, 8279, 8281, 8401,
8450, 8452, 8508, 8766, 8785, 8828, 8829, 9002, 9130, 9299, 9332,
9412, 9678
Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 709, 814,
1953, 2753, 3600, 3624, 5412, 5739, 5964, 5969, 6047, 6242, 6272,

6292, 6385, 6534, 6537, 6625, 6674, 6716, 6782, 6800, 6964, 6968,
6969, 7058, 7726, 7949, 8141, 8228, 8380, 8713, 8795, 8815, 8896,
9197, 9374, 9578, 9879
Asia, East–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain East Asian country 522
Asia, East–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain East Asian
country 522
Asia, East–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
East Asia 709
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain East Asian country 7112
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain East
Asian country 7112
Asia, East–Japan–Japanese Restaurants or Grocery Stores Outside
Japan, or Soy Ingredients Used in Japanese-Style Recipes, Food
Products, or Dishes Outside Japan 1545, 7311
Asia, East–Japan (Nihon or Nippon) 2, 4, 5, 6, 7, 8, 10, 12, 13, 14,
15, 16, 18, 19, 21, 24, 28, 29, 34, 35, 36, 37, 39, 41, 50, 55, 76, 79,
91, 93, 100, 104, 111, 120, 121, 125, 126, 131, 136, 139, 158, 168,
169, 170, 176, 182, 185, 186, 188, 193, 205, 209, 211, 214, 226,
230, 231, 252, 261, 271, 274, 291, 317, 318, 322, 338, 344, 348,
351, 356, 358, 362, 366, 370, 375, 381, 398, 400, 404, 405, 406,
412, 414, 415, 419, 423, 424, 431, 433, 437, 462, 502, 505, 513,
522, 548, 549, 550, 551, 552, 553, 565, 574, 598, 609, 642, 649,
693, 697, 699, 709, 718, 747, 761, 762, 763, 765, 766, 768, 777,
782, 783, 788, 803, 806, 814, 815, 816, 817, 859, 860, 863, 864,
869, 874, 883, 901, 904, 914, 961, 972, 974, 982, 1005, 1007, 1041,
1066, 1078, 1117, 1121, 1149, 1188, 1189, 1195, 1196, 1197, 1217,
1221, 1251, 1275, 1303, 1321, 1327, 1377, 1386, 1389, 1395, 1457,
1470, 1471, 1477, 1480, 1488, 1511, 1531, 1533, 1544, 1552, 1553,
1554, 1555, 1561, 1566, 1576, 1585, 1594, 1596, 1600, 1603, 1639,
1641, 1646, 1655, 1673, 1674, 1726, 1755, 1757, 1762, 1782, 1822,
1864, 1865, 1887, 1890, 1918, 1922, 1931, 1941, 1997, 2001, 2007,
2029, 2033, 2035, 2036, 2038, 2043, 2044, 2045, 2046, 2047, 2048,
2052, 2054, 2055, 2056, 2058, 2062, 2064, 2065, 2067, 2084, 2085,
2087, 2088, 2089, 2117, 2125, 2130, 2136, 2148, 2154, 2156, 2213,
2214, 2223, 2224, 2246, 2248, 2292, 2333, 2339, 2379, 2420, 2467,
2477, 2483, 2488, 2503, 2505, 2513, 2525, 2528, 2547, 2556, 2587,
2588, 2591, 2594, 2607, 2608, 2613, 2620, 2621, 2624, 2625, 2627,
2628, 2629, 2630, 2631, 2632, 2633, 2634, 2635, 2636, 2637, 2638,
2640, 2641, 2645, 2647, 2654, 2655, 2656, 2660, 2661, 2667, 2671,
2675, 2676, 2677, 2678, 2686, 2694, 2695, 2701, 2703, 2706, 2720,
2721, 2723, 2724, 2725, 2726, 2727, 2728, 2730, 2731, 2734, 2736,
2737, 2738, 2739, 2740, 2741, 2742, 2743, 2744, 2752, 2753, 2756,
2772, 2776, 2777, 2782, 2784, 2786, 2788, 2791, 2794, 2809, 2814,
2823, 2828, 2829, 2859, 2860, 2863, 2872, 2873, 2874, 2875, 2877,
2878, 2881, 2882, 2883, 2884, 2885, 2886, 2888, 2896, 2897, 2900,
2914, 2917, 2945, 2951, 2960, 2979, 3000, 3001, 3009, 3010, 3013,
3021, 3025, 3038, 3045, 3048, 3049, 3053, 3062, 3069, 3075, 3081,
3093, 3097, 3106, 3152, 3165, 3183, 3196, 3210, 3215, 3281, 3286,
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3314, 3347, 3362, 3368, 3390, 3426, 3429, 3430, 3431, 3465, 3496,
3536, 3537, 3571, 3600, 3612, 3622, 3623, 3624, 3636, 3638, 3679,
3685, 3731, 3769, 3785, 3787, 3796, 3829, 3880, 3916, 4063, 4211,
4310, 4330, 4377, 4379, 4398, 4403, 4426, 4440, 4463, 4476, 4523,
4525, 4558, 4596, 4597, 4608, 4645, 4675, 4698, 4719, 4763, 4804,
4821, 4835, 4838, 4839, 4875, 4877, 4893, 4903, 4913, 4919, 4927,
4931, 4939, 5064, 5065, 5071, 5072, 5074, 5075, 5076, 5079, 5090,
5213, 5225, 5233, 5247, 5286, 5315, 5332, 5350, 5401, 5412, 5415,
5416, 5425, 5432, 5447, 5454, 5456, 5457, 5472, 5484, 5488, 5490,
5527, 5533, 5550, 5555, 5563, 5565, 5569, 5570, 5571, 5574, 5581,
5586, 5587, 5598, 5613, 5628, 5629, 5630, 5642, 5645, 5669, 5672,
5674, 5676, 5677, 5696, 5697, 5706, 5710, 5736, 5764, 5769, 5770,
5772, 5802, 5803, 5804, 5810, 5826, 5837, 5842, 5843, 5844, 5845,
5846, 5848, 5854, 5861, 5862, 5866, 5876, 5883, 5896, 5905, 5906,
5908, 5909, 5917, 5922, 5933, 5937, 5941, 5950, 5955, 5972, 5996,
6005, 6006, 6007, 6010, 6034, 6039, 6040, 6041, 6047, 6048, 6050,
6055, 6057, 6061, 6077, 6078, 6079, 6082, 6083, 6089, 6092, 6098,
6105, 6113, 6118, 6127, 6128, 6129, 6130, 6135, 6143, 6149, 6153,
6154, 6169, 6170, 6183, 6184, 6191, 6193, 6194, 6195, 6197, 6198,
6209, 6220, 6228, 6233, 6240, 6262, 6271, 6272, 6277, 6290, 6338,
6367, 6375, 6395, 6401, 6403, 6404, 6414, 6448, 6481, 6483, 6485,
6520, 6534, 6537, 6543, 6545, 6550, 6557, 6565, 6578, 6600, 6622,
6631, 6637, 6660, 6664, 6668, 6678, 6693, 6696, 6703, 6705, 6726,
6746, 6760, 6766, 6767, 6770, 6797, 6798, 6800, 6806, 6807, 6809,
6835, 6844, 6857, 6871, 6874, 6879, 6894, 6907, 6952, 6968, 6977,
6989, 6990, 7007, 7009, 7023, 7029, 7058, 7102, 7114, 7119, 7132,
7157, 7159, 7164, 7166, 7171, 7208, 7218, 7221, 7226, 7228, 7269,
7273, 7284, 7332, 7345, 7349, 7373, 7376, 7404, 7412, 7413, 7432,
7434, 7436, 7458, 7490, 7507, 7513, 7531, 7556, 7585, 7613, 7621,
7627, 7663, 7665, 7683, 7684, 7692, 7695, 7704, 7717, 7722, 7724,
7725, 7726, 7730, 7747, 7753, 7789, 7796, 7810, 7854, 7856, 7919,
7949, 7978, 7998, 8026, 8037, 8039, 8053, 8061, 8062, 8110, 8126,
8128, 8131, 8132, 8165, 8168, 8179, 8185, 8187, 8195, 8211, 8228,
8233, 8234, 8237, 8239, 8279, 8281, 8292, 8314, 8315, 8321, 8324,
8344, 8364, 8368, 8370, 8380, 8385, 8401, 8406, 8408, 8416, 8421,
8428, 8430, 8431, 8447, 8451, 8452, 8456, 8461, 8480, 8484, 8489,
8505, 8514, 8549, 8554, 8558, 8560, 8565, 8566, 8567, 8568, 8570,
8574, 8586, 8605, 8619, 8635, 8657, 8691, 8701, 8713, 8746, 8751,
8780, 8784, 8795, 8802, 8804, 8815, 8819, 8826, 8849, 8852, 8867,
8896, 8900, 8926, 8942, 8946, 8950, 8951, 8952, 8959, 8966, 8984,
8989, 8992, 9003, 9006, 9009, 9010, 9011, 9050, 9053, 9094, 9096,
9100, 9110, 9119, 9168, 9185, 9186, 9197, 9205, 9210, 9219, 9226,
9234, 9266, 9272, 9286, 9289, 9299, 9311, 9319, 9330, 9347, 9348,
9356, 9363, 9373, 9374, 9389, 9393, 9400, 9409, 9423, 9425, 9429,
9430, 9438, 9465, 9501, 9502, 9522, 9546, 9555, 9579, 9591, 9601,
9610, 9652, 9678, 9745, 9752, 9770, 9776, 9798, 9802, 9873, 9882,
9884, 9886
Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 548, 2007, 2634, 2640, 2641, 2671, 2951,
3048, 3426, 3679, 4476, 5064, 5315, 5351, 5379, 6079, 6153, 6545,
6989, 7683, 7692, 7695, 7717, 7722, 8062, 8574, 9289, 9438
Asia, East–Japanese overseas. See Japanese Overseas, Especially
Work with Soy
Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 522, 540, 551,
697, 709, 763, 814, 842, 869, 878, 914, 944, 1007, 1121, 1127,
1130, 1188, 1189, 1195, 1196, 1197, 1221, 1251, 1296, 1312, 1313,

1457, 1550, 1597, 1600, 1782, 1892, 1922, 2007, 2048, 2059, 2064,
2067, 2125, 2154, 2213, 2234, 2246, 2290, 2419, 2467, 2483, 2505,
2528, 2587, 2591, 2594, 2607, 2608, 2613, 2620, 2627, 2630, 2639,
2656, 2661, 2679, 2680, 2681, 2682, 2686, 2687, 2688, 2689, 2690,
2692, 2693, 2694, 2695, 2701, 2720, 2727, 2738, 2752, 2756, 2762,
2763, 2778, 2779, 2782, 2794, 2798, 2799, 2800, 2801, 2809, 2811,
2812, 2813, 2814, 2828, 2834, 2860, 2871, 2885, 2886, 2896, 2897,
2917, 2933, 2951, 2972, 2976, 3000, 3001, 3010, 3013, 3021, 3048,
3049, 3055, 3062, 3165, 3281, 3301, 3348, 3390, 3410, 3426, 3429,
3430, 3432, 3496, 3560, 3571, 3600, 3612, 3622, 3679, 3785, 3829,
4094, 4145, 4308, 4378, 4398, 4426, 4476, 4525, 4596, 4597, 4645,
4657, 4675, 4695, 4698, 4709, 4821, 4835, 4893, 4903, 4929, 4931,
4970, 4972, 5001, 5056, 5064, 5065, 5071, 5072, 5074, 5078, 5079,
5090, 5172, 5213, 5379, 5435, 5629, 5752, 5770, 5906, 6079, 6098,
6128, 6209, 6292, 6346, 6537, 6549, 6654, 6659, 6703, 6767, 6857,
6871, 6875, 6964, 7058, 7095, 7112, 7132, 7164, 7167, 7171, 7218,
7226, 7228, 7273, 7282, 7284, 7345, 7397, 7522, 7556, 7560, 7597,
7621, 7628, 7662, 7665, 7726, 7747, 7795, 7856, 7857, 7970, 7978,
8000, 8017, 8037, 8038, 8062, 8124, 8128, 8132, 8165, 8166, 8185,
8237, 8279, 8324, 8364, 8401, 8408, 8429, 8447, 8456, 8487, 8506,
8522, 8553, 8558, 8657, 8728, 8737, 8780, 8784, 8802, 8819, 8829,
8882, 8896, 8951, 8968, 9050, 9096, 9119, 9272, 9289, 9356, 9400,
9429, 9438, 9465, 9475, 9501, 9529, 9559, 9610, 9637, 9670, 9770,
9776, 9779, 9790, 9792, 9798, 9802
Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 2679, 3048, 3410, 3426, 5064, 5379, 6079,
6703, 7345, 7556, 7795, 8062, 9289, 9438
Asia, East–Koreans overseas. See Koreans Overseas, Especially
Work with Soy
Asia, East–Macao / Macau (Portuguese Colony, then Overseas
Territory. Returned to China in 1999) 6644, 6857, 7397, 8505
Asia, East–Manchuria. See South Manchuria Railway and the South
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)
Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
338, 437, 489, 540, 548, 593, 600, 633, 649, 672, 697, 718, 763,
765, 766, 768, 769, 777, 788, 814, 842, 843, 852, 864, 869, 878,
888, 891, 911, 922, 926, 944, 954, 1007, 1008, 1036, 1048, 1076,
1081, 1103, 1129, 1130, 1149, 1156, 1188, 1189, 1195, 1196, 1197,
1221, 1224, 1241, 1260, 1296, 1304, 1308, 1311, 1350, 1372, 1392,
1455, 1457, 1470, 1472, 1496, 1500, 1513, 1550, 1552, 1596, 1600,
1612, 1617, 1648, 1667, 1674, 1705, 1782, 1797, 1822, 1861, 1870,
1891, 1899, 1902, 1914, 1917, 1919, 1922, 1935, 1954, 1956, 1971,
1991, 2007, 2031, 2038, 2048, 2051, 2052, 2055, 2059, 2060, 2062,
2064, 2065, 2067, 2077, 2097, 2098, 2100, 2108, 2130, 2131, 2136,
2148, 2173, 2210, 2220, 2246, 2247, 2248, 2289, 2290, 2382, 2453,
2467, 2475, 2483, 2488, 2503, 2504, 2505, 2513, 2525, 2528, 2549,
2554, 2556, 2577, 2578, 2587, 2590, 2591, 2594, 2607, 2608, 2611,
2613, 2620, 2624, 2627, 2639, 2642, 2652, 2654, 2661, 2667, 2669,
2699, 2707, 2721, 2726, 2727, 2728, 2734, 2736, 2741, 2755, 2756,
2758, 2759, 2760, 2761, 2762, 2763, 2764, 2765, 2766, 2768, 2769,
2770, 2772, 2775, 2776, 2777, 2778, 2779, 2782, 2783, 2784, 2785,
2786, 2787, 2788, 2789, 2790, 2791, 2792, 2793, 2794, 2795, 2797,
2801, 2810, 2813, 2815, 2816, 2817, 2828, 2829, 2834, 2835, 2836,
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2845, 2846, 2848, 2849, 2850, 2851, 2853, 2857, 2858, 2859, 2860,
2863, 2867, 2870, 2871, 2873, 2874, 2883, 2885, 2886, 2888, 2896,
2897, 2917, 2932, 2951, 2953, 2956, 2998, 3000, 3001, 3002, 3008,
3009, 3010, 3013, 3021, 3028, 3038, 3045, 3047, 3048, 3049, 3055,
3062, 3069, 3090, 3092, 3094, 3097, 3100, 3118, 3119, 3139, 3161,
3165, 3178, 3195, 3196, 3223, 3268, 3270, 3271, 3281, 3286, 3289,
3308, 3314, 3316, 3317, 3320, 3327, 3331, 3339, 3341, 3347, 3348,
3351, 3356, 3364, 3379, 3380, 3388, 3390, 3400, 3402, 3407, 3409,
3413, 3417, 3424, 3426, 3429, 3430, 3432, 3440, 3465, 3467, 3495,
3540, 3544, 3571, 3600, 3612, 3622, 3675, 3679, 3685, 3727, 3752,
3756, 3795, 3796, 3829, 3874, 3877, 3880, 3955, 3977, 4007, 4029,
4080, 4111, 4203, 4206, 4270, 4310, 4330, 4354, 4374, 4375, 4426,
4476, 4519, 4523, 4525, 4597, 4671, 4698, 4707, 4757, 4821, 4873,
4951, 4986, 5007, 5064, 5065, 5069, 5071, 5072, 5074, 5075, 5078,
5079, 5133, 5165, 5172, 5202, 5205, 5206, 5213, 5222, 5351, 5379,
5401, 5415, 5432, 5496, 5574, 5613, 5669, 5734, 5770, 5922, 6090,
6098, 6130, 6537, 6763, 6888, 7164, 7171, 7246, 7273, 7435, 7488,
7507, 7621, 7692, 7726, 8037, 8185, 8208, 8230, 8367, 8401, 8430,
8558, 8590, 8657, 8826, 8896, 8897, 8935, 8969, 9168, 9266, 9311,
9347, 9400, 9409, 9429, 9610, 9637, 9713, 9776, 9802, 9869, 9888
Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1917, 2007, 2065, 2097, 2098,
2220, 2290, 2828, 2951, 3069, 3100, 3161, 3178, 3195, 3196, 3268,
3289, 3316, 3379, 3380, 3400, 3407, 3409, 3426, 3432, 3465, 3679,
3880, 4007, 4270, 4310, 4698, 5064, 5379
Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia
Before 1911; Mongolian People’s Republic until 1992) 50, 55, 168,
169, 226, 904, 1911, 2182, 2483
Asia, East–Soybean Crushing–Soy Oil and Meal Production and
Consumption–Statistics, Trends, and Analyses 9050
Asia, East–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 2860, 3341, 3426, 4675, 6545, 7665
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 768,
814, 815, 1386, 2007, 2064, 2101, 2108, 2467, 2587, 2591, 2594,
2608, 2620, 2630, 2661, 2721, 2763, 2810, 2860, 3010, 3021, 3049,
3062, 3600, 3622, 3679, 3829, 4675, 4822, 5064, 5065, 5379, 5553,
5632, 5736, 5935, 6062, 6100, 6107, 6127, 6164, 6265, 6279, 6292,
6347, 6401, 6534, 6537, 6545, 6552, 6555, 6569, 6625, 6631, 6644,
6646, 6654, 6659, 6673, 6677, 6688, 6695, 6703, 6705, 6756, 6763,
6767, 6770, 6827, 6835, 6870, 6969, 7096, 7102, 7127, 7171, 7245,
7254, 7282, 7337, 7381, 7397, 7556, 7619, 7621, 7622, 7642, 7665,
7726, 7727, 7856, 7866, 7951, 7982, 8016, 8026, 8062, 8065, 8116,
8131, 8132, 8222, 8299, 8324, 8553, 8570, 8610, 8657, 8701, 8780,
8950, 8951, 9024, 9050, 9119, 9120, 9227, 9319, 9374, 9400, 9425,
9465, 9533, 9554, 9564, 9615, 9632, 9738, 9770, 9776, 9798
Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 3679, 4675, 5064, 5379, 6537,
6545, 7856, 8016
Asia, East–Tibet (Conquered by China in 1950; Also called Thibet
or, in Chinese, Sitsang) and Tibetans Outside Tibet 7610, 8969

/ or Soybean Meal–Statistics. See also Trade (International) 7208,
9770
Asia (General, Including East, Southeast, South, Middle East, and
Central) 3622, 6522, 7109, 8062, 8075, 9233, 9341, 9433
Asia, Middle East–Afghanistan, Islamic State of 1075, 1922, 3536,
5072, 5074, 5860, 6992, 7282, 7337, 7397, 7662, 8000, 9824
Asia, Middle East–Bahrain, State of (Also spelled Bahrein) 7774,
7775
Asia, Middle East–Cyprus 6040, 6134
Asia, Middle East–Introduction of Soy Products to. Earliest
document seen concerning soybean products in a certain Middle
Eastern country. Soybeans as such have not yet been reported by
that date in this country 6644, 7774
Asia, Middle East–Introduction of Soy Products to. This document
contains the earliest date seen for soybean products in a certain
Middle Eastern country. Soybeans as such had not yet been reported
by that date in this country 6644, 7774
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Middle Eastern country 3406,
5074, 7337, 7774
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Middle
Eastern country 3406, 5074
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Middle
Eastern country 3406, 5074, 7337, 7442, 7774
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Middle Eastern country 3406, 5074, 7442, 7619
Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islamie-Irân; Persia before 1935) 3536, 3622, 5193, 5835, 6063, 6287,
6307, 6401, 6414, 6539, 6705, 6746, 6767, 6861, 6870, 7337, 7451,
7599, 7665, 7703, 7747, 7774, 7775, 7827, 8062, 8590, 9139, 9546,
9682
Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 2154, 2156, 3536,
7337, 7397, 7442, 7451, 7563, 7774, 7775
Asia, Middle East–Israel and Judaism (State of Israel, Medinat
Israel; Established May 1948; Including West Bank, Gaza Strip,
and Golan Heights Since 1967) 41, 5226, 5632, 5835, 5860, 5900,
5987, 5996, 6040, 6100, 6127, 6143, 6201, 6291, 6414, 6567, 6857,
6897, 7058, 7282, 7284, 7397, 7522, 7526, 7662, 7992, 8241, 8950,
9137, 9534, 9650, 9666, 9667, 9668, 9705
Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan
until 1949) 6040, 6644, 6857, 7058, 7282, 7337, 7397, 7451, 7522,
7662, 7774, 7775, 9534

Asia, East–Trade (Imports or Exports) of Soybeans, Soy Oil, and
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Asia, Middle East–Kuwait (Dowlat al-Kuwait) 7774, 7775
Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 41,
3406, 5835, 6040, 6857, 7058, 7282, 7397, 7451, 7619, 7774, 7775,
9534
Asia, Middle East, Mideast, or Near East (General) 7262, 7856,
7873, 8062, 9002, 9289, 9438, 9534
Asia, Middle East–Oman, Sultanate of (Saltanat ‘Uman) 7774, 7775
Asia, Middle East–Palestine (Divided between Israel and Jordan in
1948-49) 6857, 7058, 7282, 7397, 7522, 7662, 9666, 9667
Asia, Middle East–Qatar, State of (Dawlet al-Qatar; Also called
Katar) 7775
Asia, Middle East–Saudi Arabia, Kingdom of (al-Mamlaka al`Arabiya as-Sa`udiya) 574, 7442, 7451, 7619, 7774, 7775, 9534
Asia, Middle East–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 5379, 7451, 7774, 8062, 9289, 9438
Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia,
Alawiya, and Territory of the Alaouites) 6857, 7058, 7282, 7337,
7397, 7451, 7563, 7774, 7775, 9534
Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 4675,
5379, 5409, 5741, 5835, 6016, 6120, 6144, 6362, 6539, 6549, 6644,
6665, 6705, 6762, 7282, 7397, 7493, 7522, 7599, 7628, 7665, 8062,
8657, 8701, 8763, 8789, 9009, 9103, 9451, 9534

7295, 7323, 7328, 7337, 7393, 7394, 7395, 7397, 7442, 7444, 7488,
7522, 7581, 7584, 7597, 7621, 7622, 7628, 7640, 7662, 7665, 7786,
7827, 7841, 7850, 7856, 7887, 7899, 7951, 7970, 7982, 8013, 8031,
8056, 8062, 8141, 8167, 8207, 8236, 8239, 8241, 8263, 8310, 8453,
8456, 8480, 8524, 8541, 8562, 8564, 8570, 8610, 8657, 8701, 8718,
8780, 8789, 8804, 8884, 8914, 8921, 8950, 9022, 9045, 9050, 9062,
9103, 9125, 9233, 9234, 9327, 9328, 9356, 9400, 9437, 9462, 9464,
9577, 9591, 9621, 9660, 9679, 9696, 9718, 9776, 9789
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 768, 814, 815, 935, 944, 2033, 3622, 3669,
5632, 7295, 7640, 8718, 8914
Asia, South–India. Work of the Indian Agricultural Research
Institute (IARI, New Delhi) with Soyabeans in India. Established
in 1905 as the Imperial Agricultural Research Institute (Pusa
Samastipur, and Bihar) 6440, 6939, 7295, 8950
Asia, South–India. Work of the Indian Council of Agricultural
Research (ICAR), the All-India Research Project on Soyabean
(ICAR, Uttar Pradesh), and the National Research Centre for
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 5142,
6779, 6939, 7394, 8657, 9776
Asia, South–India. Work of the Indian Institute of Science
(Bangalore) with Soyabeans in India 4878, 5142, 6549
Asia, South (Indian Subcontinent) 41, 8062, 8450, 9289, 9438

Asia, Middle East–United Arab Emirates (Formerly Trucial States
or Trucial Oman; Also Dubai) 7774, 7775

Asia, South–Introduction of Soy Products to. Earliest document
seen concerning soybean products in a certain South Asian country.
Soybeans as such have not yet been reported in this country 7282

Asia, Middle East–Yemen (Formed in May 1990 by the Merger of
Pro-Soviet South Yemen [People’s Democratic Republic of Yemen,
Including Aden] and Pro-Western North Yemen [Yemen Arab
Republic]) 6644, 7337, 7397, 7522, 7662, 7774, 7775

Asia, South–Introduction of Soy Products to. This document
contains the earliest date seen for soybean products in a certain
South Asian country. Soybeans as such had not yet been reported by
that date in this country 7282

Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 2033, 7282, 7394, 7395, 7397, 7444, 7522, 8562, 8657,
8701

Asia, South–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain South Asian
country 935
Asia, South–Nepal, Kingdom of 788, 902, 935, 2033, 3669, 5632,
6857, 6992, 7282, 7295, 7397, 7522, 7640, 7662, 7665, 7856, 8292,
8456, 8562, 8610, 8657, 8718, 8914, 9776

Asia, South–Bhutan, Kingdom of 8539
Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 41, 50, 136, 375, 609, 754, 762, 768, 769, 788,
814, 815, 843, 857, 864, 891, 902, 904, 914, 935, 944, 1078, 1299,
1327, 1392, 1422, 1471, 1555, 1898, 1922, 1936, 1963, 2007, 2033,
2035, 2048, 2065, 2108, 2290, 2379, 2393, 2467, 2483, 2614, 2852,
2914, 3062, 3093, 3184, 3194, 3281, 3310, 3314, 3354, 3390, 3406,
3432, 3513, 3612, 3622, 3669, 3685, 4383, 4732, 4733, 4763, 4778,
4786, 4878, 4925, 5065, 5071, 5072, 5074, 5079, 5142, 5214, 5225,
5513, 5621, 5632, 5664, 5714, 5739, 5806, 5824, 5835, 5901, 5941,
6016, 6105, 6242, 6270, 6292, 6294, 6385, 6401, 6414, 6440, 6477,
6481, 6496, 6539, 6545, 6549, 6553, 6560, 6635, 6645, 6648, 6665,
6711, 6741, 6749, 6756, 6762, 6779, 6789, 6810, 6817, 6841, 6857,
6913, 6939, 6940, 6958, 6969, 6992, 7000, 7058, 7168, 7273, 7282,

Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh)
1936, 2033, 5632, 5739, 5804, 5835, 5860, 6013, 6016, 6242, 6354,
6362, 6401, 6414, 6539, 6665, 6741, 6749, 6762, 6810, 6857, 6968,
6969, 6992, 7058, 7282, 7337, 7397, 7444, 7522, 7599, 8167, 8236,
8532, 8692, 8780, 8789, 9328, 9423
Asia, South–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 6992, 7442, 8062, 8701, 9289, 9438
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
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before 22 May 1972. Serendib was the ancient Arabic name) 788,
814, 815, 834, 1078, 1299, 1457, 1898, 2033, 2475, 2587, 2608,
3406, 3513, 3622, 6992, 7058, 7282, 7337, 7397, 7442, 7522, 7584,
7662, 7665, 7712, 7856, 7970, 8141, 8235, 8425, 8480, 8562, 8657,
8678, 9141, 9233, 9776
Asia, Southeast–Brunei (State of Brunei Darussalam; Part of British
Borneo before 1984) 5969
Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979
to the 1980s; Also Khmer Republic) 788, 1862, 1922, 2026, 2033,
3622, 4675, 5969, 6537, 7522, 7662, 8062, 8468
Asia, Southeast (General) 41, 91, 274, 335, 400, 447, 762, 893,
1327, 1422, 3069, 3429, 3880, 5007, 5739, 5969, 6714, 6841, 8726,
8826, 9266, 9370
Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
Irian], and Sumatra) 50, 54, 351, 362, 609, 709, 756, 802, 814, 815,
857, 904, 914, 1457, 1762, 1922, 2007, 2026, 2033, 2035, 2062,
2084, 2101, 2246, 2393, 2467, 2475, 2483, 2587, 2590, 2591, 2594,
2608, 2613, 2620, 2661, 2789, 2828, 2914, 3000, 3021, 3048, 3062,
3165, 3270, 3281, 3390, 3406, 3426, 3429, 3513, 3536, 3539, 3571,
3600, 3612, 3679, 3685, 3711, 3829, 3986, 4675, 4698, 4718, 4763,
4813, 5064, 5065, 5072, 5074, 5079, 5090, 5379, 5632, 5706, 5823,
5854, 5859, 5939, 5941, 5950, 5969, 5996, 6066, 6079, 6081, 6083,
6091, 6127, 6196, 6209, 6210, 6245, 6279, 6297, 6307, 6351, 6357,
6479, 6537, 6545, 6633, 6740, 6756, 6857, 6884, 6964, 7058, 7167,
7282, 7328, 7337, 7381, 7397, 7490, 7522, 7584, 7621, 7622, 7662,
7665, 7684, 7856, 7873, 7951, 7954, 7970, 7971, 7973, 7978, 7982,
8017, 8026, 8062, 8131, 8132, 8166, 8183, 8206, 8293, 8307, 8331,
8368, 8408, 8447, 8452, 8453, 8454, 8456, 8469, 8491, 8492, 8501,
8506, 8553, 8598, 8610, 8616, 8657, 8701, 8715, 8724, 8728, 8737,
8780, 8802, 8804, 8918, 8946, 8951, 9119, 9234, 9272, 9356, 9392,
9408, 9430, 9774, 9776, 9790, 9873
Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 3281, 3600, 3679, 5064, 5351,
5379, 6079, 7622, 8062, 9289, 9438
Asia, Southeast–Indonesians overseas. See Indonesians Overseas,
Especially Work with Soy

7397, 7444, 7522, 7539, 7556, 7557, 7628, 7665, 7684, 7700, 7856,
8078, 8308, 8368, 8506, 8553, 8657, 8701, 9272, 9790
Asia, Southeast–Myanmar / Burma. Officially Union of Myanmar
788, 814, 944, 1817, 2007, 2033, 3622, 4019, 5072, 5074, 5632,
5969, 6242, 6749, 6857, 7665, 7856, 8062, 8468, 8506
Asia, Southeast–Philippines, Republic of the 857, 863, 1149, 1333,
1578, 1922, 1931, 2007, 2035, 2084, 2467, 2914, 3106, 3281, 3432,
3499, 3600, 3611, 3612, 3622, 3676, 3685, 3689, 3693, 3710, 3829,
3959, 4414, 4763, 4989, 5072, 5074, 5158, 5219, 5225, 5412, 5425,
5510, 5632, 5706, 6062, 6242, 6292, 6346, 6347, 6537, 6633, 6756,
6841, 6845, 6857, 6948, 6964, 7058, 7062, 7282, 7337, 7397, 7522,
7584, 7620, 7621, 7622, 7639, 7662, 7665, 7684, 7728, 7856, 7970,
7978, 8062, 8141, 8290, 8322, 8331, 8424, 8480, 8506, 8570, 8610,
8657, 8701, 8737, 8829, 8950, 8951, 9119, 9164, 9272, 9776
Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 2587, 3406, 3622, 5739, 5964, 5969, 6106,
6644, 6862, 6964, 7397, 7522, 7662, 7665, 7684, 7856, 8556, 9197
Asia, Southeast–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 3048, 4675, 5379, 6106, 6282, 6545, 7684,
8062, 9289, 9438
Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 2154,
2914, 3281, 3432, 3612, 3622, 4643, 4675, 5065, 5072, 5074, 5379,
5632, 5706, 5739, 5969, 6106, 6282, 6537, 6545, 6810, 6925, 6968,
6969, 7009, 7307, 7337, 7381, 7622, 7665, 7684, 7724, 7856, 7970,
7971, 7978, 8015, 8057, 8062, 8183, 8292, 8453, 8506, 8603, 8604,
8610, 8657, 8737, 9272, 9530, 9728, 9776, 9790
Asia, Southeast–Trade (Imports or Exports) of Soybeans, Soy Oil,
and / or Soybean Meal–Statistics. See also Trade (International)
3021, 5064, 8015, 8290, 8307
Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 41, 629, 718, 756, 788, 814, 904,
1862, 1922, 2007, 2026, 2033, 2040, 2047, 3281, 3432, 3536, 3612,
3622, 5072, 5074, 5969, 6818, 6857, 7058, 7059, 7282, 7337, 7397,
7522, 7662, 7665, 7856, 8062, 8468, 8539, 8657, 8737, 9370, 9400,
9679, 9776, 9789, 9879

Asia, Southeast–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Southeast Asian country 5969

Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991)
791, 794, 8456, 8989

Asia, Southeast–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Southeast
Asian country 5969

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia.
Formerly Transcaucasian Soviet Republics from about 1917 to Dec.
1991) 50, 55, 437, 1550, 2029, 3538

Asia, Southeast–Laos 904, 1922, 6857, 7058, 7282, 7397, 7522,
7662, 8468, 9425

Asparagus bean. See Yard-Long Bean or Asparagus Bean
Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Asia, Southeast–Malaysia, Federation of (Including East Malaysia
Composed of Sarawak and Sabah. British Borneo or North Borneo
from about 1881 to 1963). Federation of Malaya before 1963 50,
788, 1922, 2007, 2483, 3038, 3049, 3406, 3536, 3539, 3600, 3622,
3955, 5553, 5739, 5964, 5969, 6106, 6857, 6964, 7058, 7282, 7337,

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)
Australasia. See Oceania
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Australia. See Oceania–Australia

Bean curd. See Tofu

AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 7254, 7621, 7642, 7727, 7957, 7958, 8063,
8222, 8657, 9227, 9321, 9378, 9425, 9561, 9632, 9776

Bean curd skin. See Yuba
Bean curd sticks, dried. See Yuba–Dried Yuba Sticks
Bean paste. See Miso

Azuki Bean–Etymology of These Terms and Their Cognates/
Relatives in Various Languages 140
Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki,
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientific names:
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 7, 84,
93, 100, 110, 111, 121, 136, 139, 140, 145, 155, 161, 166, 168, 169,
182, 186, 187, 194, 211, 221, 246, 322, 343, 450, 548, 592, 609,
625, 642, 734, 735, 742, 751, 776, 777, 816, 842, 853, 857, 866,
891, 897, 916, 993, 1000, 1006, 1007, 1041, 1058, 1217, 1312,
1313, 1321, 1322, 1544, 1577, 1918, 1934, 1944, 2007, 2008, 2056,
2147, 2236, 2262, 2587, 2629, 2630, 2633, 2637, 2667, 2686, 2695,
2724, 2742, 2778, 2957, 3022, 3463, 5707, 7507, 8184, 8240, 8333,
8603, 8647, 8714, 9168, 9400, 9619, 9745, 9882

Beef alternatives. See Meat Alternatives–Beef Alternatives,
Including Beef Jerky, etc. See also Meatless Burgers
Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey
from Nectar in Soybean Flowers and Pollinating the Flowers 368,
819, 939, 1006, 1967, 7010, 7406, 7462, 7487, 7909, 9441
Bees, Honeybees (Apis mellifera), and Apiculture–Soy Flour Fed in
Pollen Substitutes or Supplements 3753, 4066, 4208, 4473, 4514,
4530, 4636, 5172, 5829, 6642, 6856, 6885, 7056, 7195, 7227, 7233,
7300, 7489, 7807, 7855, 7989, 8003
Belleme, John. See American Miso Co. (Rutherfordton, North
Carolina)
Benni, Benne, Benniseed. See Sesame Seed
Benzene / Benzine / Benzol solvents for extraction. See Solvents

Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco,
California). Acquired by Vitasoy on 27 May 1993 8292, 8691,
8713, 8815, 9017
Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
Bacon, Ham, Chorizo and Other Pork-related Products
Bacteria causing toxicity. See Toxins and Toxicity in Foods and
Feeds–Microorganisms, Especially Bacteria, and that Cause Food
Poisoning
Bacteria in intestines–beneficial. See Intestinal Flora / Bacteria
Balanced Foods, Inc. (New York City, and North Bergen, New
Jersey). Wholesale Distributor of Health Foods and Natural Foods.
Founded in 1939 by Maurice “Doc” Shefferman, Sam and Will
Reiser. Purchased in Dec. 1986 by Tree of Life 5515
Bambarra groundnuts (Voandzeia subterranea). Also spelled
Bambara 119, 150, 1591, 7507, 8982
Barges used to transport soybeans. See Transportation of Mature
Soybeans to Market, Transportation of Soybeans or Soy Products to
Market by Water Using Barges, Junks, etc
Barricini Foods (Mountain Lakes, New Jersey)–Soy Ice Cream
Company. Acquired Farm Foods and Ice Bean on 31 May 1985.
Sold Farm Foods to 21st Century in 1993 8713, 8905
Bartram, John (1699-1777) and William (1739-1823) 3627, 4192,
5067, 7535, 9037, 9434, 9436
Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Berczeller, Laszlo (1890-1955) 1822, 2465, 2488, 2914, 2997,
3165, 3310, 3352, 3501, 3797, 4438, 4617, 4619, 6971, 7248, 7286,
7441, 8400, 8634, 9022, 9045, 9388, 9439
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 518, 788, 904, 984, 1112, 1435,
1555, 1563, 1746, 1762, 1845, 1851, 1912, 2007, 2084, 2262, 2393,
2409, 2436, 2472, 2530, 2539, 2547, 2586, 2651, 2806, 2854, 2939,
2990, 2995, 2996, 3056, 3075, 3101, 3117, 3165, 3189, 3241, 3248,
3250, 3405, 3429, 3463, 3472, 3501, 3504, 3510, 3540, 3622, 3623,
3624, 3649, 3667, 3672, 3719, 3726, 3728, 3731, 3832, 3874, 3877,
3886, 3905, 3922, 3971, 3978, 3979, 3980, 4029, 4066, 4094, 4279,
4284, 4321, 4374, 4375, 4380, 4390, 4430, 4438, 4494, 4541, 4577,
4586, 4592, 4732, 4733, 4879, 4882, 4884, 4886, 4887, 4897, 4904,
4928, 4935, 4941, 4960, 4977, 4981, 4983, 5016, 5024, 5036, 5050,
5070, 5072, 5073, 5118, 5122, 5145, 5149, 5169, 5210, 5222, 5251,
5273, 5294, 5316, 5350, 5376, 5454, 5463, 5530, 5679, 5701, 5709,
5710, 5736, 5761, 5790, 5830, 5894, 6005, 6059, 6067, 6068, 6069,
6070, 6071, 6072, 6073, 6074, 6079, 6096, 6098, 6137, 6209, 6212,
6213, 6307, 6344, 6393, 6429, 6476, 6481, 6516, 6529, 6571, 6574,
6581, 6616, 6620, 6630, 6729, 6768, 6779, 6807, 6812, 6816, 6817,
6929, 6940, 6944, 6978, 7060, 7153, 7154, 7156, 7159, 7160, 7161,
7165, 7166, 7167, 7168, 7169, 7172, 7266, 7267, 7268, 7269, 7270,
7271, 7272, 7273, 7276, 7278, 7279, 7280, 7281, 7283, 7284, 7286,
7293, 7296, 7393, 7394, 7395, 7398, 7445, 7453, 7502, 7503, 7509,
7513, 7514, 7515, 7516, 7523, 7525, 7532, 7536, 7538, 7582, 7611,
7625, 7649, 7654, 7661, 7665, 7667, 7736, 7744, 7749, 7751, 7752,
7757, 7844, 7847, 7849, 7850, 7851, 7856, 7857, 7876, 7877, 7878,
7940, 7952, 7963, 7971, 7978, 8005, 8010, 8020, 8031, 8056, 8069,
8071, 8073, 8075, 8080, 8081, 8082, 8083, 8090, 8091, 8094, 8097,
8099, 8106, 8107, 8108, 8142, 8143, 8144, 8156, 8157, 8248, 8249,
8260, 8283, 8327, 8336, 8344, 8358, 8365, 8373, 8375, 8377, 8378,
8384, 8404, 8408, 8417, 8443, 8446, 8447, 8450, 8486, 8491, 8505,
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8518, 8561, 8570, 8584, 8585, 8602, 8603, 8604, 8605, 8618, 8619,
8621, 8626, 8628, 8629, 8638, 8640, 8646, 8664, 8668, 8669, 8671,
8682, 8722, 8741, 8745, 8762, 8765, 8767, 8770, 8772, 8775, 8776,
8786, 8831, 8833, 8841, 8849, 8850, 8873, 8885, 8888, 8893, 8903,
8937, 8979, 8985, 8996, 8997, 9015, 9016, 9022, 9045, 9048, 9055,
9061, 9070, 9079, 9090, 9093, 9095, 9096, 9125, 9130, 9132, 9175,
9177, 9209, 9219, 9226, 9262, 9266, 9271, 9274, 9293, 9294, 9312,
9342, 9353, 9355, 9356, 9357, 9373, 9374, 9492, 9501, 9513, 9538,
9551, 9552, 9575, 9639, 9640, 9641, 9642, 9643, 9644, 9652, 9694,
9695, 9696, 9703, 9716, 9718, 9727, 9742, 9749, 9750, 9751, 9752,
9753, 9754, 9762, 9775, 9785, 9796, 9802, 9827, 9828, 9829, 9830,
9832, 9841
Biloxi soybean variety. See Soybean Varieties USA–Biloxi
Binder for Sand Foundry Cores–Industrial Uses of Soy Oil as a
Drying Oil 2935, 2984, 3000, 3001, 3054, 3104, 3255, 3259, 3276,
3279, 3393, 3468, 3540, 3728, 3959, 4080, 4642, 5354, 5382, 8106,
8586
Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 362, 437, 640, 780, 781, 782, 1080, 1127, 1306, 1451,
1606, 2466, 2586, 2587, 2725, 2971, 2978, 3015, 3075, 3302, 3362,
3363, 3536, 3538, 3543, 3940, 3986, 4067, 4192, 4277, 4339, 4358,
4418, 4419, 4439, 4628, 4739, 4741, 4764, 4773, 4862, 4952, 4963,
4972, 4981, 5023, 5046, 5058, 5080, 5121, 5127, 5242, 5270, 5331,
5335, 5361, 5439, 5463, 5464, 5487, 5513, 5557, 5712, 5716, 5766,
5841, 5922, 5951, 5957, 5997, 6163, 6165, 6280, 6301, 6309, 6310,
6374, 6402, 6445, 6666, 6775, 6873, 6875, 6889, 6894, 6941, 7022,
7124, 7151, 7163, 7173, 7219, 7491, 7613, 7852, 8025, 8036, 8038,
8039, 8044, 8137, 8184, 8185, 8186, 8187, 8195, 8243, 8247, 8253,
8255, 8256, 8257, 8401, 8439, 8470, 8520, 8558, 8586, 8950, 9069,
9263, 9341, 9373, 9429, 9450, 9507, 9654, 9666, 9667, 9668, 9674,
9717, 9718, 9821, 9823, 9881, 9883, 9885

Boca Burger Inc. Founded 1993. Acquired Feb. 2000 by Kraft
Foods Inc.. 9478, 9536
Bongkrek poisoning. See Toxins and Toxicity in Foods and Feeds–
Bongkrek Poisoning Factors
Boone Valley Cooperative Processing Association (Eagle Grove,
Iowa) 4220, 4333, 4394, 4405, 4866, 4932, 4949, 5323, 7005, 7899,
8196, 8220, 8625
Borden, Inc. (Columbus, Ohio; New York City, New York;
Waterloo, Iowa; Elgin and Kankakee, Illinois) 3912, 4237, 4866,
4891, 4941, 4949, 5329, 6008, 6649, 8591, 8985, 9132
Botany–Soybean 402, 788, 814, 815, 819, 904, 915, 993, 1006,
1217, 2007, 2008, 2214, 2530, 2704, 2973, 3406, 3512, 3622, 3986,
4798, 5087, 5761, 6167, 6620, 7749, 7750, 7847, 8326, 8327, 9104
Bowen, Samuel (1732-1777)–He Introduced the Soybean to North
America in 1765. See also: (1) His Ancestors and Descendants. (2)
James Flint 8431, 8795, 8901, 8950, 9119, 9242, 9370, 9436, 9469,
9502, 9734
Boyer, Robert. See Ford, Henry
Brady Crop Cooker. See Extruders and Extrusion Cooking, Low
Cost–Brady Crop Cooker
Bran, soy. See Fiber, Soy
Brassica napus. See Rapeseed
Brassica napus (L.) var. napus. See Canola

Biological control. See Integrated Pest Management (IPM)

Brazil. See Latin America, South America–Brazil

Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech

Brazil, Deforestation in. See Latin America, South America–Brazil,
Deforestation in

Black Bean Paste, Sweet. See Sweet Black Soybean Paste (NonFermented). Also Called Sweet Black Bean Paste

Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Irradiation
of Soybeans for Breeding and Variety Development, Variety
Development and Breeding

Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo
1006, 1007, 8236
Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color, Soybean Seeds–Black in Color–Etymology
Black-eyed pea. See Cowpea–Vigna unguiculata
Blaw-Knox Co. (Pittsburgh, Pennsylvania). Maker of Soybean
Crushing Equipment, Especially the Rotocel 4279, 5160, 5804,
6270, 6646, 7269, 7527
Blender, Electric (Kitchen Appliance)–Including Liquefier,
Liquidizer, Liquifier, Osterizer, Waring Blender, Waring Blendor,
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 4519
Boca Burger. See Kraft Foods Inc.

Breeding of Soybeans and Classical Genetics 819, 1350, 1669,
1679, 1837, 1845, 1881, 1921, 1963, 1981, 2007, 2055, 2149, 2216,
2338, 2348, 2364, 2440, 2449, 2474, 2497, 2512, 2517, 2532, 2551,
2574, 2593, 2674, 2735, 2774, 2807, 2833, 2861, 2916, 2919, 2952,
2995, 3020, 3190, 3238, 3270, 3361, 3389, 3397, 3398, 3429, 3430,
3431, 3451, 4060, 4095, 4340, 4341, 4480, 4642, 4754, 4773, 4795,
4806, 4856, 4859, 4862, 4885, 4959, 4960, 4961, 4971, 4975, 4995,
5029, 5087, 5184, 5292, 5301, 5344, 5400, 5408, 5411, 5415, 5433,
5434, 5576, 5662, 5828, 5884, 5895, 5918, 5919, 5945, 5953, 5983,
5984, 6028, 6035, 6036, 6085, 6098, 6156, 6157, 6158, 6163, 6213,
6252, 6280, 6326, 6432, 6531, 6815, 6894, 6901, 7011, 7136, 7144,
7145, 7160, 7164, 7228, 7266, 7267, 7268, 7273, 7327, 7356, 7488,
7508, 7633, 7647, 7649, 7650, 7713, 7750, 7777, 7931, 7932, 8123,
8134, 8240, 8256, 8257, 8277, 8330, 8357, 8395, 8416, 8420, 8423,
8432, 8436, 8461, 8467, 8483, 8510, 8517, 8533, 8541, 8599, 8609,
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8637, 8641, 8644, 8645, 8653, 8655, 8665, 8667, 8670, 8674, 8690,
8769, 8770, 8800, 8810, 8819, 8840, 8901, 8925, 8950, 8970, 8974,
8977, 9060, 9071, 9073, 9076, 9083, 9085, 9087, 9088, 9109, 9114,
9119, 9151, 9182, 9188, 9218, 9226, 9244, 9265, 9301, 9306, 9355,
9356, 9357, 9362, 9370, 9399, 9410, 9440, 9456, 9529, 9551, 9562,
9639, 9641, 9642, 9647, 9648, 9673, 9718, 9787
Breeding or Evaluation of Soybeans for Seed Quality, such as Low
in Trypsin Inhibitors, Lipoxygenase, Linolenic Acid, etc.. 5884,
7777, 8166, 8423, 8639, 8674, 8840, 8848, 8856, 8864, 8939, 8943,
8950, 9010, 9060
Breeding or Selection of Soybeans for Use as Soy Oil or Meal
4975, 6706, 8674, 8848, 8864, 8939, 8943, 9087, 9405
Breeding soybeans for food uses. See Soybean Production–Variety
Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses
Brew flakes, soybean. See Soy Flour or Flakes–Use in Brewing
Briggs, George M. (1884-1970, Univ. of Wisconsin) 1629, 1675,
1682, 1684, 1685, 1702, 1724, 1758, 1766, 1814, 1815, 1824, 2073,
2124, 2184, 2212, 2294, 2329, 2330, 2332, 2334, 2335, 2452, 2507,
2569, 2572, 2644, 2819, 3016, 3430, 3520, 3598, 3603, 3875, 3876,
4335, 4454, 4555, 4881, 4967, 5169, 5270, 5390, 6864, 6865, 6870,
6873, 6876, 6891, 6914, 6920, 7934
British Arkady Company Ltd. and British Arkady Holdings Ltd.
(Manchester, England). Subsidiary of ADM of the USA. Including
the Haldane Foods Group 7339, 9094, 9252

9712, 9713, 9728, 9737, 9767, 9784, 9794, 9807, 9826, 9840, 9848,
9857
Bureau of Crop Estimates (USDA). See United States Department
of Agriculture (USDA)–Statistical Reporting Service (SRS)
Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties
Burke, Armand. See Soya Corporation of America and Dr. Armand
Burke
Burlison, William Leonidas (1882-1958, Univ. of Illinois) 352, 528,
555, 607, 1109, 1151, 1241, 1245, 1272, 1474, 1503, 1504, 1669,
1679, 1682, 1684, 1685, 1692, 1697, 1702, 1707, 1745, 1788, 1814,
1815, 1850, 2329, 2440, 2480, 2559, 2560, 2668, 2678, 2695, 2697,
2726, 2746, 2747, 2767, 2818, 2819, 2828, 2831, 2865, 2880, 2928,
2934, 2947, 2959, 2984, 2998, 2999, 3000, 3001, 3002, 3125, 3144,
3162, 3166, 3171, 3172, 3197, 3204, 3216, 3221, 3225, 3228, 3235,
3237, 3244, 3251, 3259, 3273, 3275, 3276, 3285, 3294, 3295, 3302,
3381, 3416, 3430, 3442, 3502, 3512, 3515, 3546, 3561, 3577, 3583,
3584, 3586, 3589, 3590, 3634, 3646, 3679, 3692, 3741, 3742, 3803,
3874, 3875, 3877, 3910, 3916, 3940, 4037, 4095, 4209, 4216, 4227,
4250, 4272, 4328, 4333, 4335, 4339, 4355, 4372, 4394, 4401, 4418,
4419, 4426, 4427, 4609, 4628, 4664, 4730, 4789, 4847, 4852, 4858,
4899, 4918, 4930, 4946, 4967, 5023, 5055, 5088, 5094, 5096, 5117,
5119, 5121, 5127, 5134, 5162, 5207, 5233, 5460, 5470, 5478, 5479,
5521, 5691, 5692, 5693, 5712, 5715, 5716, 5738, 5769, 5790, 6560,
6578, 6865, 6873, 6876, 6879, 7521, 7931, 7932, 7934, 8185, 8227,
8253, 8401, 8455, 8483, 8541, 9139, 9555, 9881, 9886
Burma. See Asia, Southeast–Myanmar

British Columbia. See Canadian Provinces and Territories–British
Columbia

Butter made from nuts or seeds. See Nut Butters

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. Also
called Faba Bean, Fava Bean, Horse Bean. Chinese–Candou
(“silkworm bean”). Japanese–Soramame. German–Ackerbohne,
Saubohne or Buschbohne. French–Grosse Fève, Fève de Marais,
Féverole, Faverole, Gourgane 41, 50, 64, 102, 113, 114, 140, 245,
322, 390, 400, 473, 505, 605, 1006, 1322, 1577, 1582, 1588, 2262,
2464, 3463, 8333, 8646, 8737

Butter-beans. See Lima Bean

Brown rice. See Rice, Brown

Calcium Availability, Absorption, and Content of Soybeans, and
Soybean Foods and Feeds 73, 83, 85, 99, 106, 145, 161, 194, 381,
502, 518, 550, 565, 860, 958, 2436

Brown soybeans. See Soybean Seeds–Brown
Bubuk Kedele / Kedelai. See Roasted Whole Soy Flour / Powder or
Grits in Indonesia–Bubuk Kedele / Bubuk Kedelai (Roasted with
Dry Heat, Full-Fat)

Cacoja (France). See Sojinal / Biosoja
Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram
Cake or meal, soybean. See Soybean Meal

Calf, Lamb, or Pig Milk Replacers 3207, 3336, 4646, 5111, 5313,
6709, 6812, 7098, 8849, 9040, 9137, 9666, 9667, 9668, 9829
California. See United States–States–California

Buckeye Cotton Oil Co. See Procter & Gamble Co.
Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials
Bunge Corp. (White Plains, New York). Including Lauhoff Grain
Co. (Danville, Illinois) since 1979 6858, 6870, 6950, 6988, 7747,
7949, 8196, 8201, 8220, 8226, 8592, 8625, 8709, 8713, 8949, 9137,
9521, 9593, 9621, 9625, 9650, 9661, 9668, 9679, 9687, 9688, 9690,

Canada 56, 166, 176, 342, 383, 392, 400, 411, 422, 459, 473, 477,
488, 505, 518, 519, 570, 581, 588, 603, 708, 725, 762, 786, 816,
818, 823, 864, 874, 875, 925, 940, 948, 1006, 1044, 1090, 1149,
1167, 1327, 1384, 1420, 1448, 1570, 1596, 1741, 1768, 1847, 2005,
2007, 2034, 2284, 2333, 2336, 2368, 2379, 2399, 2446, 2452, 2464,
2507, 2513, 2594, 2665, 2667, 2668, 2721, 2723, 2825, 2948, 2983,
2984, 2998, 3000, 3179, 3183, 3217, 3230, 3238, 3240, 3259, 3276,
3281, 3286, 3292, 3310, 3314, 3332, 3357, 3403, 3423, 3425, 3427,
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3429, 3430, 3432, 3466, 3545, 3560, 3600, 3612, 3620, 3632, 3683,
3685, 3716, 3763, 3829, 3871, 4124, 4231, 4335, 4339, 4398, 4420,
4501, 4519, 4521, 4577, 4675, 4676, 4727, 4803, 4806, 4820, 4822,
4888, 4911, 4974, 4980, 5005, 5064, 5074, 5080, 5099, 5171, 5222,
5227, 5323, 5351, 5379, 5418, 5440, 5505, 5593, 5736, 5741, 5769,
5804, 5809, 5813, 5841, 5875, 6010, 6018, 6019, 6020, 6079, 6132,
6145, 6209, 6284, 6310, 6339, 6343, 6401, 6414, 6481, 6483, 6502,
6537, 6565, 6585, 6626, 6706, 6815, 6835, 6871, 6876, 6918, 6927,
6941, 6966, 6967, 7003, 7009, 7040, 7057, 7087, 7163, 7171, 7238,
7273, 7436, 7513, 7663, 7665, 7692, 7709, 7852, 7856, 7865, 7898,
7916, 7940, 7949, 7990, 8024, 8027, 8059, 8062, 8123, 8169, 8227,
8237, 8270, 8280, 8288, 8306, 8314, 8315, 8403, 8408, 8419, 8430,
8456, 8484, 8525, 8558, 8560, 8573, 8575, 8582, 8593, 8631, 8657,
8680, 8701, 8746, 8751, 8780, 8784, 8785, 8815, 8863, 8896, 8897,
8898, 8899, 8913, 8985, 9006, 9041, 9050, 9051, 9070, 9119, 9121,
9122, 9139, 9181, 9230, 9234, 9243, 9254, 9289, 9311, 9330, 9332,
9348, 9362, 9363, 9369, 9387, 9394, 9404, 9405, 9408, 9414, 9424,
9438, 9453, 9454, 9462, 9464, 9471, 9496, 9521, 9522, 9536, 9555,
9561, 9581, 9582, 9593, 9596, 9628, 9636, 9648, 9717, 9725, 9740,
9766, 9776, 9819, 9830, 9847, 9853, 9872, 9884, 9886
Canada. See Ontario Soybean Growers (Marketing Board)
Canada–Child Haven International. See Child Haven International
(Maxville, Ontario, Canada)
Canada–Introduction of Soybeans to. Earliest document seen
concerning soybeans in Canada or a certain Canadian province 56,
3716
Canada–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in Canada or a certain
Canadian province 56, 3716
Canada–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in Canada or a certain Canadian
province 56, 3423, 3716

Canadian Provinces and Territories–British Columbia 2379, 3240,
3286, 3716, 4822, 5440, 6815, 8896, 9536, 9561, 9593, 9884
Canadian Provinces and Territories–Manitoba 3240, 3314, 3423,
3425, 3427, 3466, 3545, 3620, 3716, 4806, 5323, 5440, 5809, 6585,
6626, 8784, 8863, 9581
Canadian Provinces and Territories–New Brunswick 3423, 3620
Canadian Provinces and Territories–Newfoundland (Including
Labrador) 3716
Canadian Provinces and Territories–Nova Scotia 3240, 3620, 3716,
9408
Canadian Provinces and Territories–Ontario 56, 166, 392, 400, 422,
477, 488, 519, 570, 603, 708, 762, 786, 874, 940, 948, 1006, 1327,
1384, 1420, 2034, 2399, 2446, 2452, 2507, 2513, 2665, 2667, 2668,
3230, 3240, 3281, 3292, 3430, 3600, 3620, 3716, 4339, 4398, 4420,
4577, 4806, 4980, 5080, 5227, 5418, 5440, 5741, 5841, 5875, 6019,
6020, 6145, 6310, 6339, 6585, 6626, 6815, 6876, 6927, 6941, 6967,
7513, 7852, 7940, 8024, 8123, 8169, 8227, 8270, 8280, 8288, 8456,
8484, 8560, 8863, 8896, 9070, 9139, 9230, 9311, 9330, 9363, 9414,
9424, 9453, 9454, 9462, 9496, 9522, 9582, 9593, 9628, 9717, 9725,
9740, 9886
Canadian Provinces and Territories–Prince Edward Island 3425,
3620
Canadian Provinces and Territories–Québec (Quebec) 342, 383,
459, 1044, 1090, 1149, 1448, 1570, 2513, 3240, 3427, 3620, 3871,
4427, 4521, 4806, 4822, 5062, 5741, 6815, 7990, 8784, 9521
Canadian Provinces and Territories–Saskatchewan 1741, 1768,
2983, 3240, 3620, 3716, 9776
Canadian soybean varieties. See Soybean Varieties Canada

Canada–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in Canada or a
certain Canadian province 56, 3423, 3716

Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

Canada soy pioneers. See Zavitz, Charles Ambrose (1863-1942)

Cancer and diet. See Diet and Cancer. See also–Vegetarian Diets–
Medical Aspects–Cancer

Canada–Soybean Crushing–Soy Oil and Meal Production and
Consumption–Statistics, Trends, and Analyses 5440, 5875, 6339,
6967, 8169
Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 2452, 3281, 3432, 4501, 4675, 5064, 5379, 5440,
5804, 5875, 6020, 6079, 6145, 6339, 6343, 6414, 6545, 6967, 8062,
8169, 8288, 8701, 8780, 9254, 9289, 9438
Canada–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 5440, 5875,
6967, 8169
Canadian Provinces and Territories–Alberta 2446, 3240, 3620,
3632, 4420

Canavalia gladiata. See Sword Bean

Cancer, breast, prevention and diet. See Diet and Breast Cancer
Prevention
Cancer or Tumor Causing / Promoting Substances in Soybeans or
Soyfoods, or Experiments Showing That Soybeans or Soyfoods
May Be Carcinogenic or Mutagenic 7608, 8652, 8733, 8902
Cancer Preventing Substances in Soybeans and Soyfoods (Such
as the Isoflavones Genistein and Daidzein) and Cancer Prevention
8356, 8841, 9070, 9103, 9104, 9180, 9186, 9330, 9482
Cancer, prostate, prevention and diet. See Diet and Prostate Cancer
Prevention
Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
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an Hydrogenated Oil 904, 2067, 3059, 9544
Catchup / Catsup etymology. See Ketchup / Catsup / Catchup–
Etymology

Cannabis sativa. See Hemp
Canola (Brassica napus (L.) var. napus)–An Improved Variety of
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic
Acid 8062, 8841, 8963, 9243, 9289, 9297, 9396, 9438, 9496

Catering. See Foodservice and Institutional Feeding or Catering

Cantonese. See Asia, East–China–English-Language Documents
that Contain Cantonese Romanization / Transliteration

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop,
Ketchap, Katchup, etc. Word Mentioned in Document

Cape Verde. See Africa–Cape Verde or Cape Verde Islands (Ilhas do
Cabo Verde. República de Cabo Verde)

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or
Unspecified Uses Fed Soybeans, Soybean Forage, or Soybean Cake
or Meal as Feed 37, 50, 165, 230, 282, 344, 351, 366, 503, 680,
775, 956, 989, 994, 1013, 1094, 1097, 1205, 1298, 1334, 1564,
1633, 1689, 1699, 2261, 2312, 2481, 2499, 2734, 2772, 2830, 2908,
2910, 2926, 2980, 3002, 3014, 3041, 3063, 3105, 3145, 3164, 3168,
3269, 3395, 3396, 3491, 3511, 3652, 3662, 3780, 3942, 5172, 5326,
5422, 5750, 6170, 6588, 7785, 7933, 8305, 8475

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 52, 66, 67, 78, 81,
83, 86, 90, 91, 93, 99, 140, 145, 161, 186, 189, 190, 191, 220, 335,
521, 594, 836, 930, 1090, 1275, 1555, 1832, 2039, 2045, 2156,
2197, 2954, 3239, 3779, 3800, 6459, 7781, 7782, 7790, 7876, 7908,
7950, 7969, 7976, 8049, 8466, 8600, 8735, 8777, 8779, 8786, 8844,
8847, 8973, 9029, 9070, 9103, 9137, 9245, 9274, 9293, 9294, 9373
Carbohydrates–Effects of Dietary Carbohydrates (Especially Fiber
and Saponins) on Blood Lipids (Especially Cholesterol) 7782,
7790, 7876, 8466, 9274

Catsup. See Ketchup, Walnut (Walnut Ketchup, Western-Style)

Celebrities–vegetarians. See Vegetarian Celebrities–Noted
Personalities and Famous People
Cenex. See CHS Cooperatives
Central America. See Latin America–Central America

Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 50, 52, 73, 189, 205, 217, 220,
349, 373, 407, 408, 426, 432, 550, 551, 595, 644, 679, 747, 824,
1033, 1351, 2007, 2059, 2451, 3412, 3779, 5513, 6439, 6755, 7929,
8847, 8849, 9444
Cardiovascular Disease and Diet Therapy, Especially Heart Disease
and Stroke, But Including Cholesterol Reduction, and Hypertension
(High Blood Pressure). Soy Is Not Always Mentioned 9274, 9330,
9363, 9449, 9842
Cargill. See Lucas Meyer GmbH (Hamburg, Germany)
Cargill, Inc. (Minneapolis, Minneapolis) 3647, 4115, 4137, 4237,
4333, 4698, 4866, 4891, 4941, 4949, 5003, 5329, 5804, 6008, 6287,
6863, 6878, 6888, 7013, 7204, 7286, 7298, 7391, 7436, 7538, 7624,
7747, 8075, 8196, 8220, 8276, 8478, 8625, 8634, 8713, 8833, 8949,
8991, 9132, 9324, 9377, 9396, 9521, 9571, 9620, 9625, 9661, 9668,
9687

Central America, soyfoods movement in. See Soyfoods Movement
in Mexico and Central America
Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in Oct.
2002 by Bunge 3145, 3485, 3660, 3744, 3756, 3803, 3874, 3877,
3912, 3935, 4029, 4080, 4138, 4142, 4216, 4333, 4374, 4423, 4577,
4583, 4866, 4891, 4941, 4949, 5160, 5226, 5329, 5335, 5489, 5701,
5703, 5790, 5804, 5927, 5980, 5985, 6008, 6023, 6176, 6241, 6368,
6466, 6471, 6510, 6559, 6676, 6689, 6691, 6715, 6720, 6774, 6823,
6858, 6873, 6881, 6888, 6961, 7008, 7013, 7028, 7033, 7103, 7138,
7167, 7204, 7244, 7269, 7286, 7341, 7391, 7502, 7538, 7624, 7898,
7929, 8059, 8075, 8129, 8152, 8196, 8253, 8276, 8557, 8582, 8586,
8587, 8591, 8593, 8625, 8634, 8713, 8807, 8809, 8833, 8849, 8991,
9009, 9040, 9070, 9129, 9132, 9133, 9137, 9143, 9184, 9185, 9330,
9377, 9488, 9521, 9571, 9574, 9593, 9666, 9667, 9668, 9846

Caribbean. See Latin America–Caribbean
Centro Nacional de Pesquisa de Soja (National Soybean Research
Center, CNPS or CNPSo). See Empresa Brasiliera

Cartoons or Cartoon Characters 3959, 5202, 7899
Carver, George Washington (ca. 1864-1943, Tuskegee Inst.,
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy,
and the Carver Laboratory in Dearborn, Michigan 401, 464, 567,
809, 811, 833, 908, 1156, 1273, 1329, 1360, 1529, 2554, 2614,
2626, 2837, 2852, 2925, 3234, 3274, 3353, 3354, 3355, 3517, 4067,
5106, 5308, 5363, 6310, 6941, 7420, 7459, 8247, 8439, 8580, 8581,
8582, 8583, 8588, 9155, 9162, 9212, 9214, 9249, 9362, 9403, 9717

Cereol. See Ferruzzi-Montedison (Italy)
Certificates of Meritorious Service. See American Soybean
Association (ASA)–Certificate / Certificates of Meritorious Service
Certification of soybean seeds. See Seed Certification (Soybeans)
Ceylon. See Asia, South–Sri Lanka

Casein or Caseinates–Problems in So-Called Non-Dairy Products
7157, 8067, 8713, 9034, 9829, 9880

Checkoff programs (state and national). See American Soybean
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Association (ASA)–Checkoff Programs

3258, 3267, 3436, 3747, 3784, 3811, 4011, 5041, 6741, 8198, 8810,
9239, 9874

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives
Cheese, cream. See Soy Cream Cheese
Cheese–Non-Soy Non-Dairy Cheeses Made from Plants (Such as
Peanut / Groundnut Cheese, Almond Cheese, etc.) 644, 695, 3621
Cheesecake or cream pie. See Soy Cheesecake or Cream Pie
Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 50, 52, 54, 61, 63, 67, 73,
78, 79, 81, 83, 85, 86, 87, 88, 89, 90, 91, 93, 94, 95, 96, 99, 101,
102, 103, 113, 114, 118, 120, 121, 132, 138, 140, 145, 146, 155,
159, 160, 161, 162, 165, 171, 172, 183, 188, 189, 190, 191, 193,
194, 195, 196, 197, 211, 214, 217, 220, 221, 227, 237, 242, 243,
246, 252, 261, 273, 274, 275, 278, 280, 282, 288, 298, 307, 322,
335, 343, 349, 351, 353, 355, 358, 361, 375, 381, 386, 387, 396,
406, 407, 414, 417, 429, 432, 440, 451, 460, 489, 502, 503, 505,
526, 527, 542, 548, 549, 550, 551, 552, 553, 565, 572, 590, 591,
602, 607, 618, 629, 644, 645, 650, 653, 662, 699, 712, 713, 762,
775, 776, 785, 787, 788, 799, 803, 806, 860, 871, 904, 911, 930,
935, 945, 954, 963, 1005, 1018, 1019, 1022, 1025, 1044, 1059,
1064, 1110, 1117, 1124, 1125, 1136, 1158, 1163, 1188, 1195, 1196,
1197, 1258, 1327, 1335, 1340, 1351, 1357, 1377, 1430, 1539, 1544,
1547, 1555, 1566, 1577, 1608, 1726, 1730, 1800, 1847, 1870, 1925,
1974, 2007, 2044, 2046, 2058, 2085, 2185, 2227, 2267, 2310, 2352,
2381, 2477, 2488, 2497, 2523, 2550, 2703, 2863, 2942, 2948, 2973,
2988, 2990, 2997, 3040, 3053, 3088, 3106, 3165, 3184, 3246, 3276,
3279, 3304, 3385, 3406, 3426, 3473, 3493, 3622, 3715, 3718, 3740,
3812, 3878, 3887, 3901, 3977, 3980, 3985, 4155, 4178, 4340, 4374,
4409, 4432, 4493, 4687, 4742, 4767, 4812, 4848, 4872, 4984, 5073,
5237, 5278, 5324, 5400, 5411, 5459, 5513, 5625, 5628, 5629, 5678,
5684, 5918, 5919, 5986, 6064, 6265, 6382, 6430, 6536, 6559, 6598,
6615, 6627, 6736, 7057, 7075, 7108, 7110, 7145, 7146, 7168, 7248,
7337, 7454, 7703, 7718, 7850, 7908, 7977, 8135, 8372, 8437, 8776,
8809, 8847, 9061, 9169, 9271, 9483, 9581
Chemistry and Soils, Bureau. See United States Department
of Agriculture (USDA)–Bureau of Agricultural and Industrial
Chemistry

Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C.
Bradley and George Brett) 1950, 1954, 1966, 1969, 2071, 2072,
2123, 2198, 2217, 2653, 3191, 3784, 4335, 4375, 4439, 4739, 5790,
8537
Chicken, meatless. See Meat Alternatives–Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey
Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 332, 505, 663, 1026, 1189, 1198,
1212, 1426, 1466, 1551, 1609, 1709, 1869, 1897, 1975, 1984, 2062,
2256, 2300, 2496, 2515, 2516, 2600, 2700, 2723, 2805, 2868, 2908,
2911, 2944, 2984, 3012, 3031, 3037, 3063, 3160, 3190, 3208, 3259,
3282, 3310, 3384, 3421, 3554, 3645, 3789, 3794, 3813, 3856, 3889,
3895, 3917, 3920, 3941, 3942, 3951, 4028, 4043, 4051, 4056, 4103,
4130, 4199, 4202, 4225, 4268, 4295, 4297, 4301, 4348, 4352, 4353,
4357, 4452, 4503, 4575, 4589, 4590, 4633, 4703, 4721, 4774, 4780,
4811, 4869, 5169, 5199, 5212, 5258, 5469, 5471, 5606, 5647, 5760,
5801, 5870, 5927, 6219, 6515, 6578, 6684, 6812, 6911, 6947, 6972,
7269, 7438, 7451, 7526, 7563, 7571, 8151, 8179, 8239, 8305, 8390,
8475, 8523, 8611, 8614, 8733, 8743, 8850, 8892, 8900
Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous 41, 279, 1006,
1717, 4613, 5067, 6567, 7917, 8443
Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous. Etymology of
These Terms and Their Cognates/Relatives in Various Languages
41, 1717
Chico-San Inc. (Chico, California). Maker of Macrobiotic and
Natural Foods. Founded in March 1962 9347
Child Haven International (Headquarters: Maxville, Ontario,
Canada). Founded by Fred and Bonnie Cappuccino in 1985. Homes
in India, Bangladesh, Nepal and Tibet 9462, 9829
China. See Asia, East–China

Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 396, 3125, 3223,
3237, 3239, 3240, 3267, 3295, 3441, 3454, 3464, 3529, 3558, 3646,
3682, 3692, 3707, 3730, 3883, 3914, 3916, 3929, 3940, 3947, 4067,
4084, 4180, 4519, 4521, 4642, 4807, 4946, 4952, 5023, 5123, 5288,
5291, 5308, 5354, 5460, 5480, 5790, 5876, 5985, 6171, 6199, 6368,
6494, 6793, 7167, 7286, 7502, 7654, 8247, 8439, 8455, 8586, 8826,
8879, 9069, 9116, 9130, 9150, 9183, 9198, 9200, 9201, 9203, 9204,
9205, 9208, 9209, 9212, 9226, 9266, 9281, 9283, 9667, 9749, 9875
Chenopodium quinoa Willd. See Quinoa
Chiang, soybean (from China). See Jiang–Chinese-Style Fermented
Soybean Paste
Chicago Board of Trade (CBOT, organized in April 1848) 2700,

China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 7875
Chinese Medicine, Traditional, Including Heating-Cooling or HotCold Foods and Medicines 768, 1878, 2008, 3154, 5077, 8240,
8647, 9052
Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 343, 414,
831, 904, 1076, 1173, 1192, 1293, 1294, 1301, 1305, 1392, 1414,
1451, 1454, 1455, 1467, 1471, 1496, 1554, 1605, 1640, 1762, 1878,
1901, 2037, 3499, 3837, 3912, 4457, 4523, 4567, 4877, 4912, 5118,
5513, 5514, 5969, 6392, 6455, 6493, 6573, 6579, 6667, 6740, 6887,
6905, 6925, 7077, 7140, 7207, 7307, 7336, 7353, 7414, 7473, 7481,
7544, 7644, 7665, 7702, 7730, 7788, 7856, 7884, 7944, 7949, 7978,
8027, 8054, 8110, 8124, 8125, 8168, 8202, 8269, 8314, 8336, 8337,
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8385, 8406, 8430, 8457, 8468, 8487, 8501, 8531, 8533, 8728, 8736,
8738, 8739, 8747, 9037, 9745, 9831, 9841
Chinese restaurants outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Chinese Soybean Types and Varieties–Early, with Names 522, 697,
709, 718, 769, 843, 891, 902, 1091, 1095, 1130, 1312, 1321, 1386,
1858, 1901, 1918, 2067, 2130, 2382, 2578, 2673, 5079, 5090
Chocolate substitute made from roasted soybeans. See Soy
Chocolate

Environmental Issues
Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk,
Rice Milk, etc.. 644, 695, 3234, 6948, 9530, 9829
Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually
Contains Soy) 6715, 6860, 7157, 7166, 7459, 7474, 8067, 8512,
8582, 8583, 8588, 9197, 9626, 9829
Coffee–Problems with or Prohibitions against the Consumption
of Coffee, Initially Because it Was Considered a Stimulant, Later
Because of the Harmful Effects of Caffeine 9274
Coffee, soy. See Soy Coffee

Cholesterol. See Carbohydrates–Effects of Dietary Carbohydrates
(Especially Fiber and Saponins) on Blood Lipids (Especially
Cholesterol), Lipids–Effects on Blood Lipids, Protein–Effects on
Blood Lipids
Chou doufu. See Tofu, Fermented–Stinky Tofu (pinyin: Chou
Doufu (W.-G. Ch’ou Toufu)
Chronology / Timeline 966, 1096, 3834, 3874, 3877, 4012, 4192,
4773, 4981, 5289, 5293, 5712, 6109, 6110, 6370, 6614, 6678, 6800,
6881, 6882, 6883, 6917, 7040, 7155, 7254, 7376, 7386, 7393, 7394,
7395, 7464, 7578, 7591, 7627, 7730, 7748, 7903, 7933, 7949, 7985,
8059, 8066, 8157, 8202, 8223, 8228, 8314, 8315, 8430, 8431, 8446,
8554, 8574, 8634, 8691, 8713, 8763, 8815, 8903, 9095, 9190, 9220,
9231, 9273, 9429, 9430, 9450, 9488, 9502, 9513, 9524, 9536, 9555,
9593, 9613, 9654, 9659, 9721, 9764, 9783, 9795, 9802, 9803, 9862,
9868, 9873, 9879, 9881, 9882, 9883, 9884, 9885, 9886, 9888
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead) 8625, 9261, 9521
Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond,
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German:
Erdmandel. Italian: Cipero comestible 38, 108, 230, 293, 314, 339,
393, 512, 544, 592, 644, 687, 695, 808, 857, 905, 910, 1006, 1217,
1383, 1400, 1411, 1497, 1591, 1618, 1658, 2288, 3363
Chun King 5188
Chungkook-Jang. See Natto, Korean-Style–Chungkook-Jang /
Chung Kook Jang / Chungkuk Jang

Coffee Substitutes or Adulterants, Non-Soy–Usually Made from
Roasted Cereals, Chicory, and / or Other Legumes 41, 172, 174,
176, 185, 512, 592, 644, 1007, 1325, 1471, 1639, 1657, 2036, 2792,
3621
Cognitive / Brain Function. Including Alzheimer’s Disease 8878,
9036, 9536
Coix lachryma-jobi. See Job’s Tears
Coker Pedigreed Seed Co. (Hartsville, South Carolina) 2502, 2507,
2916, 3071, 3238, 3431, 3612, 4820, 4822, 5593, 5949, 7387, 7488,
7931, 7932, 8723, 8896, 9263
Color of soybean seeds. See Seed Color (Soybeans)–Specific
Varieties), Soybean Seeds (of different colors)
Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 539, 1326, 1402, 1434, 1540, 1653,
1751, 1794, 1835, 1958, 2051, 2077, 2091, 2119, 2231, 2232, 2240,
2353, 2440, 2445, 2452, 2487, 2489, 2491, 2529, 2541, 2542, 2545,
2548, 2552, 2559, 2560, 2564, 2580, 2583, 2603, 2616, 2623, 2664,
2666, 2683, 2697, 2709, 2715, 2829, 2843, 2868, 2898, 2918, 2934,
3000, 3002, 3034, 3085, 3151, 3187, 3198, 3296, 3297, 3552, 3569,
3571, 3687, 3990, 4063, 4209, 4335, 4338, 4339, 4358, 4394, 4448,
4956, 4967, 5072, 5367, 5379, 5483, 5547, 5648, 5722, 5749, 5960,
6209, 6849, 6864, 6871, 6873, 6889, 6921, 6947, 6966, 7115, 7212,
7223, 7255, 7314, 7315, 7319, 7354, 7497, 7568, 8101, 8253, 8282,
9043, 9591

Cicer arietinum. See Chickpeas or Garbanzo Beans

Combines or Combined Harvester-Thresher–Etymology of This
Term and its Cognates 2077, 2440, 2445, 2489, 2545, 2564, 3399,
5648

Civil War in USA (1861-1865) 68, 2036, 2725, 2945, 3015, 3042,
3059, 3571, 6298, 6308, 6374, 6816, 6888, 6907, 7151, 7613, 9095,
9313, 9490, 9503, 9509, 9734

Commercial fermneted black soybeans. See Fermented Black
Soybean Production–How to Make Fermented black Soybeans on a
Commercial Scale

Claim or Claims of Health Benefits–Usually Authorized by the U.S.
Food and Drug Administration (FDA) 9377, 9520, 9536

Commercial natto. See Natto Production–How to Make Natto on a
Commercial Scale

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses

Commercial soy flour. See Soy Flour Production–How to Make Soy
Flour on a Commercial Scale

Climate change. See Global Warming / Climate Change as

Commercial soy products–earliest. See Historical–Earliest
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Commercial Product

(Canned, Bottled, or Bulk)

Commercial Soy Products–New Products, Mostly Foods 794, 3954,
4714, 6808, 7050, 7137, 7175, 7261, 7262, 7263, 7264, 7265, 7384,
7385, 7494, 7961, 7962

Concerns about the Safety, Toxicity, or Health Benefits of Soy in
Human Diets 5374, 5469, 9413, 9650, 9691, 9835

Commercial soy sauce. See Soy Sauce Production–How to Make
Soy Sauce on a Commercial Scale

Condensed soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)

Commercial soy sprouts. See Soy Sprouts Production–How to
Grow Soy Sprouts on a Commercial Scale

Congee or gruel made from whole soybeans. See Whole Dry
Soybeans Cooked with Plenty of Water for a Long Time to Make
Soybean Congee or Gruel

Commercial soymilk. See Soymilk Production–How to Make
Soymilk on a Commercial Scale

Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion

Commercial tempeh. See Tempeh Production–How to Make
Tempeh on a Commercial Scale

ContiGroup Companies, Inc. Named Continental Grain Co. until
1999 (New York, New York) 4768, 4949, 6324, 8196, 8625, 9311,
9661

Commercial tofu. See Tofu Production–How to Make Tofu on a
Commercial Scale

Continental Grain Co. See ContiGroup Companies, Inc.

Commercial Worcestershire Sauce. See Worcestershire Sauce
Production–How to Make Worcestershire Sauce on a Commercial
Scale

Cookbooks, macrobiotic. See Macrobiotic Cookbooks

Commercial yuba. See Yuba Production–How to Make Yuba on a
Commercial Scale

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 28, 168, 169, 177, 959, 1014, 1036,
1192, 1195, 1196, 1197, 1264, 1288, 1307, 1308, 1325, 1327, 1344,
1362, 1375, 1377, 1379, 1393, 1394, 1403, 1404, 1418, 1486, 1495,
1627, 1722, 1777, 1785, 1972, 2007, 2037, 2047, 2049, 2050, 2465,
2525, 2557, 2575, 2703, 2824, 2940, 2941, 2968, 3040, 3053, 3147,
3169, 3184, 3193, 3310, 3324, 3428, 3460, 3514, 3603, 3621, 3624,
3644, 3757, 3797, 3882, 3919, 3968, 3976, 4120, 4131, 4142, 4160,
4162, 4165, 4166, 4204, 4211, 4219, 4265, 4272, 4281, 4393, 4403,
4504, 4519, 4520, 4546, 4638, 4649, 5027, 5028, 5100, 5112, 5327,
5362, 5513, 5515, 5674, 6215, 6243, 6245, 6472, 6515, 6745, 6872,
6954, 6956, 7013, 7063, 7297, 7311, 7344, 7377, 7379, 7390, 7463,
7465, 7490, 7520, 7527, 7576, 7580, 7581, 7589, 7603, 7644, 7672,
7788, 7857, 7868, 7919, 7944, 7970, 8116, 8149, 8244, 8329, 8349,
8408, 8471, 8605, 8631, 8797, 9234, 9361, 9431, 9468, 9495, 9614,
9827, 9828

Commissioner of Patents, Agriculture. See United States
Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)
Compact Discs (CD-ROM) 9645
Compact Discs (CD-ROM)–References to a Compact Disc in NonCD Documents 6944, 7420, 9058, 9086, 9125, 9163, 9214
Component / value-based pricing of soybeans. See Seed Quality
Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computer Software and Modeling / Simulation Related to Soy
7453, 7469, 7952, 8382, 8584, 8742, 8786, 8838, 8932, 8967, 9243,
9244, 9336
Computerized Databases and Information Services, Information
or Publications About Those Concerning Soya 4778, 5519, 6516,
6517, 6944, 7284, 7359, 7398, 7525, 7625, 7726, 8144, 8575, 8628,
8723, 8745, 8831, 8838, 8893, 8903, 8948, 9007, 9010, 9015, 9031,
9039, 9048, 9051, 9055, 9058, 9086, 9089, 9103, 9104, 9109, 9114,
9125, 9165, 9224, 9225, 9234, 9243, 9244, 9249, 9282, 9301, 9306,
9317, 9334, 9336, 9340, 9357, 9369, 9384, 9426, 9465, 9466, 9483,
9484, 9500, 9574, 9798, 9873
Computers (General) and Computer Hardware Related to Soybean
Production and Marketing. See also: Computer Software 6701,
7926, 8788, 8790, 8931
Concentrated soymilk. See Soymilk, Concentrated or Condensed

Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks

Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 284, 285, 400, 464, 477, 656, 726,
789, 801, 813, 839, 890, 936, 940, 961, 1056, 1204, 1260, 1347,
1478, 1599, 1613, 1900, 1969, 2020, 2034, 2081, 2114, 2160, 2191,
2275, 2332, 2344, 2543, 2549, 2959, 3104, 3149, 3152, 3204, 3212,
3231, 3252, 3258, 3390, 3532, 3561, 3565, 3586, 3855, 3884, 4018,
4095, 4111, 4210, 4286, 4309, 4354, 4427, 4464, 4508, 4509, 4549,
4606, 4648, 4673, 4681, 4711, 4732, 4733, 4801, 4823, 4902, 4916,
4922, 4965, 4975, 4980, 5004, 5046, 5101, 5104, 5177, 5179, 5223,
5230, 5237, 5239, 5240, 5293, 5304, 5306, 5366, 5368, 5441, 5443,
5456, 5479, 5536, 5540, 5581, 5619, 5620, 5670, 5729, 5731, 5732,
5769, 5790, 5805, 5808, 5877, 5881, 5950, 5976, 5977, 6093, 6115,
6116, 6156, 6157, 6158, 6174, 6194, 6214, 6227, 6229, 6307, 6334,
6337, 6451, 6452, 6495, 6513, 6527, 6539, 6553, 6607, 6624, 6628,
6639, 6665, 6692, 6710, 6741, 6748, 6763, 6816, 6828, 6831, 6832,
6932, 6959, 7002, 7013, 7016, 7033, 7074, 7127, 7128, 7245, 7354,
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7375, 7413, 7459, 7466, 7471, 7499, 7525, 7527, 7530, 7533, 7535,
7537, 7538, 7540, 7541, 7542, 7543, 7560, 7597, 7599, 7609, 7610,
7636, 7681, 7719, 7733, 7750, 7778, 7804, 7827, 7831, 7833, 7863,
7867, 7870, 7872, 7894, 7903, 7924, 7931, 7932, 7946, 7953, 7970,
7980, 7993, 8013, 8018, 8043, 8053, 8077, 8078, 8088, 8093, 8219,
8222, 8229, 8232, 8233, 8254, 8261, 8282, 8284, 8293, 8312, 8342,
8349, 8352, 8373, 8375, 8376, 8377, 8378, 8379, 8382, 8383, 8384,
8386, 8435, 8455, 8462, 8463, 8465, 8470, 8490, 8539, 8541, 8571,
8586, 8628, 8632, 8682, 8761, 8774, 8810, 8907, 8994, 9010, 9024,
9053, 9058, 9095, 9116, 9129, 9138, 9182, 9194, 9198, 9204, 9243,
9318, 9361, 9377, 9477, 9509, 9597, 9636, 9648, 9654, 9883
Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative
Cooperatives. See United States Department of Agriculture
(USDA)–Agricultural Cooperative Service
Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Gluten 4, 7, 8, 12, 14, 31, 33, 34, 37,
38, 50, 54, 66, 73, 79, 87, 89, 94, 97, 101, 102, 103, 107, 118, 120,
121, 124, 126, 131, 132, 140, 145, 146, 149, 151, 156, 160, 161,
164, 165, 168, 181, 186, 188, 192, 193, 194, 195, 196, 201, 205,
211, 220, 221, 227, 229, 233, 236, 241, 246, 247, 252, 268, 270,
273, 274, 275, 276, 278, 279, 280, 282, 291, 292, 304, 308, 311,
314, 320, 325, 332, 333, 335, 339, 344, 346, 349, 351, 355, 356,
357, 362, 363, 366, 373, 379, 392, 399, 403, 405, 406, 416, 417,
426, 440, 444, 445, 448, 455, 464, 470, 471, 472, 473, 477, 481,
483, 486, 488, 490, 493, 499, 501, 503, 507, 508, 509, 511, 514,
516, 517, 523, 529, 532, 533, 534, 535, 536, 545, 546, 547, 549,
567, 569, 576, 577, 583, 587, 588, 589, 595, 599, 601, 602, 606,
613, 617, 625, 633, 656, 667, 679, 680, 681, 687, 692, 699, 708,
726, 727, 746, 748, 758, 762, 764, 770, 775, 778, 779, 789, 805,
808, 823, 824, 825, 833, 835, 837, 839, 842, 861, 873, 877, 881,
882, 883, 885, 886, 888, 890, 895, 897, 900, 905, 919, 927, 942,
948, 949, 950, 951, 956, 957, 958, 963, 967, 976, 980, 981, 984,
989, 992, 994, 995, 1002, 1006, 1007, 1011, 1013, 1021, 1024,
1032, 1035, 1036, 1042, 1044, 1046, 1049, 1051, 1052, 1059, 1067,
1076, 1084, 1092, 1094, 1097, 1101, 1103, 1104, 1110, 1114, 1116,
1123, 1128, 1130, 1136, 1138, 1140, 1141, 1142, 1144, 1148, 1166,
1171, 1172, 1187, 1198, 1202, 1203, 1205, 1207, 1209, 1211, 1215,
1216, 1247, 1248, 1249, 1258, 1259, 1260, 1261, 1262, 1264, 1265,
1267, 1270, 1273, 1285, 1287, 1298, 1303, 1308, 1310, 1318, 1319,
1328, 1334, 1336, 1339, 1340, 1342, 1346, 1348, 1355, 1361, 1366,
1377, 1379, 1388, 1393, 1397, 1399, 1400, 1402, 1405, 1410, 1411,
1415, 1422, 1433, 1434, 1444, 1452, 1453, 1465, 1466, 1468, 1473,
1476, 1489, 1497, 1500, 1503, 1506, 1509, 1516, 1517, 1526, 1539,
1540, 1555, 1564, 1573, 1577, 1579, 1582, 1586, 1589, 1590, 1596,
1609, 1618, 1624, 1629, 1632, 1634, 1635, 1638, 1642, 1647, 1648,
1654, 1658, 1664, 1665, 1670, 1671, 1672, 1675, 1677, 1679, 1682,
1684, 1685, 1693, 1698, 1699, 1702, 1717, 1721, 1722, 1723, 1724,
1728, 1729, 1739, 1745, 1747, 1750, 1758, 1761, 1766, 1768, 1775,
1779, 1787, 1794, 1795, 1796, 1800, 1814, 1815, 1818, 1824, 1832,
1844, 1846, 1859, 1866, 1869, 1879, 1880, 1893, 1896, 1897, 1898,
1900, 1903, 1906, 1911, 1915, 1916, 1926, 1928, 1937, 1942, 1943,
1947, 1950, 1951, 1953, 1956, 1959, 1969, 1980, 1986, 1988, 1996,
2006, 2011, 2019, 2023, 2025, 2048, 2070, 2075, 2077, 2079, 2083,
2091, 2096, 2100, 2102, 2105, 2112, 2114, 2121, 2124, 2134, 2145,
2150, 2157, 2159, 2160, 2162, 2166, 2179, 2182, 2184, 2189, 2191,
2203, 2214, 2215, 2218, 2226, 2238, 2251, 2254, 2255, 2259, 2261,

2262, 2284, 2286, 2288, 2293, 2294, 2297, 2301, 2302, 2312, 2317,
2323, 2331, 2332, 2341, 2343, 2346, 2358, 2404, 2406, 2410, 2427,
2443, 2445, 2446, 2447, 2450, 2452, 2471, 2476, 2478, 2479, 2480,
2481, 2482, 2483, 2492, 2508, 2513, 2529, 2557, 2559, 2560, 2566,
2570, 2583, 2585, 2603, 2609, 2612, 2617, 2644, 2649, 2664, 2697,
2698, 2715, 2725, 2751, 2807, 2843, 2866, 2868, 2910, 2936, 2938,
2950, 2955, 2958, 2964, 2966, 2968, 2992, 3000, 3003, 3005, 3008,
3010, 3015, 3016, 3059, 3060, 3063, 3074, 3076, 3079, 3096, 3099,
3108, 3134, 3136, 3140, 3148, 3156, 3159, 3160, 3167, 3169, 3177,
3188, 3190, 3198, 3223, 3239, 3242, 3246, 3251, 3252, 3260, 3271,
3277, 3303, 3319, 3329, 3335, 3363, 3383, 3388, 3425, 3433, 3436,
3466, 3511, 3522, 3527, 3543, 3565, 3580, 3606, 3607, 3609, 3621,
3626, 3687, 3695, 3711, 3725, 3729, 3739, 3752, 3770, 3838, 3883,
3899, 3904, 3914, 3939, 3949, 3984, 3990, 4010, 4012, 4042, 4066,
4086, 4146, 4147, 4162, 4236, 4252, 4327, 4335, 4338, 4339, 4341,
4358, 4359, 4360, 4371, 4375, 4399, 4407, 4422, 4439, 4455, 4519,
4545, 4546, 4551, 4553, 4560, 4589, 4599, 4611, 4615, 4632, 4693,
4698, 4701, 4719, 4792, 4804, 4918, 4930, 4941, 4942, 4981, 5074,
5076, 5080, 5081, 5209, 5211, 5270, 5272, 5309, 5327, 5350, 5417,
5426, 5427, 5433, 5437, 5462, 5467, 5476, 5480, 5503, 5507, 5542,
5544, 5547, 5622, 5670, 5706, 5707, 5710, 5712, 5721, 5733, 5758,
5778, 5780, 5797, 5812, 5828, 5841, 5842, 5889, 5938, 5963, 5990,
5998, 6051, 6108, 6139, 6199, 6235, 6239, 6243, 6284, 6299, 6307,
6346, 6350, 6364, 6385, 6390, 6416, 6461, 6471, 6495, 6597, 6603,
6613, 6644, 6661, 6672, 6679, 6682, 6697, 6708, 6717, 6773, 6775,
6796, 6803, 6818, 6857, 6870, 6871, 6899, 6933, 6941, 6948, 6976,
6977, 6985, 7026, 7027, 7041, 7054, 7058, 7064, 7128, 7134, 7163,
7164, 7167, 7206, 7209, 7226, 7245, 7257, 7265, 7269, 7282, 7335,
7358, 7384, 7397, 7418, 7435, 7436, 7457, 7479, 7488, 7521, 7522,
7558, 7560, 7581, 7584, 7591, 7628, 7662, 7665, 7677, 7712, 7734,
7747, 7769, 7781, 7782, 7795, 7813, 7823, 7825, 7856, 7858, 7870,
7879, 7880, 7887, 7888, 7898, 7908, 7922, 7945, 7946, 7950, 7961,
7973, 7981, 8049, 8051, 8062, 8066, 8078, 8114, 8180, 8194, 8219,
8227, 8231, 8235, 8254, 8301, 8319, 8324, 8333, 8391, 8411, 8437,
8444, 8449, 8466, 8520, 8531, 8550, 8560, 8577, 8579, 8580, 8581,
8582, 8583, 8586, 8600, 8614, 8701, 8710, 8756, 8798, 8805, 8837,
8841, 8858, 8862, 8868, 8873, 8876, 8883, 8903, 8911, 8920, 8949,
8959, 8962, 8971, 8978, 8981, 9002, 9038, 9117, 9120, 9156, 9204,
9205, 9208, 9222, 9247, 9252, 9263, 9280, 9289, 9295, 9300, 9324,
9332, 9396, 9410, 9425, 9428, 9438, 9439, 9442, 9444, 9464, 9477,
9478, 9480, 9490, 9495, 9511, 9513, 9525, 9549, 9591, 9603, 9635,
9712, 9717, 9719, 9723, 9725, 9737, 9739, 9767, 9784, 9794, 9807,
9826, 9840, 9848, 9857, 9875
Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 3836, 3875, 4116, 4119, 4128, 4363, 4367, 4403,
4462, 4504, 4547, 4548, 4645, 4796, 4912, 5172, 5283, 5513, 5548,
5801, 5859, 5914, 5950, 6066, 6080, 6091, 6136, 6215, 6221, 6243,
6248, 6297, 6302, 6317, 6381, 6424, 6540, 6551, 6585, 6640, 6649,
6650, 6653, 6657, 6699, 6713, 6716, 6750, 6791, 6794, 6841, 6845,
6860, 6865, 6866, 6884, 6904, 6948, 6977, 7008, 7029, 7055, 7062,
7087, 7091, 7129, 7173, 7192, 7251, 7328, 7329, 7351, 7410, 7422,
7501, 7573, 7609, 7610, 7723, 7728, 7729, 7860, 7894, 7901, 7934,
7954, 7974, 7990, 8022, 8031, 8056, 8058, 8114, 8175, 8206, 8293,
8310, 8366, 8418, 8426, 8452, 8453, 8454, 8468, 8486, 8491, 8492,
8500, 8501, 8526, 8534, 8578, 8598, 8616, 8621, 8623, 8624, 8631,
8643, 8798, 8804, 8884, 8900, 8901, 8921, 8950, 8993, 9062, 9096,
9253, 9263, 9268, 9369, 9370, 9425, 9501, 9502, 9578
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Costs and/or Profits / Returns from Producing Soybeans 366, 481,
602, 679, 680, 764, 1049, 1108, 1556, 1656, 2006, 2410, 2461,
2480, 3253, 3303, 4553, 5300, 6669, 7430, 7552, 7553, 7673, 8050,
8632, 8938
Cottage cheese, non-dairy. See Dairylike Non-dairy Soy-based
Products, Other
Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales,
All from the Boll of the Cotton Plant (Gossypium sp. L.) 501, 505,
579, 869, 3104, 3255, 3815, 5874, 7693, 7710, 8573
Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 20, 32, 124, 270, 276, 346, 379, 468, 471, 498, 554,
567, 574, 825, 833, 864, 905, 1016, 1128, 1260, 2129, 2994, 3177,
4750, 4878, 5071, 5309, 5466, 5467, 5547, 5616, 6947, 8834
Cottonseed and Cotton (Gossypium sp. L.). See also Cottonseed
Oil, Cake, and Meal 151, 613, 2103, 4275, 7457
Cottonseed Flour. Previously Spelled Cotton-Seed Flour 3924,
4296, 6717, 6745, 7005, 7823, 7970
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 50, 89, 95, 118, 121, 132, 146, 147, 149, 160, 186, 196,
230, 231, 252, 268, 292, 307, 332, 335, 373, 377, 408, 426, 432,
477, 483, 493, 509, 521, 581, 588, 678, 679, 687, 754, 762, 765,
778, 824, 835, 850, 869, 909, 911, 919, 954, 956, 963, 968, 994,
1013, 1022, 1036, 1044, 1051, 1078, 1079, 1094, 1103, 1115, 1135,
1140, 1142, 1171, 1177, 1188, 1198, 1199, 1212, 1219, 1297, 1318,
1402, 1426, 1427, 1432, 1433, 1447, 1460, 1516, 1564, 1582, 1593,
1633, 1689, 1699, 1783, 1846, 1895, 1976, 2061, 2062, 2065, 2073,
2135, 2191, 2199, 2261, 2279, 2312, 2330, 2364, 2408, 2499, 2570,
2577, 2611, 2612, 2751, 2805, 2936, 2984, 3001, 3002, 3194, 3476,
3511, 3565, 3609, 3725, 3733, 4003, 4100, 4122, 4151, 4153, 4183,
4199, 4312, 4878, 5222, 5420, 5437, 5454, 5701, 5705, 6278, 6508,
6599, 6911, 6950, 8015, 8680, 8972
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
212, 230, 712, 754, 765, 766, 775, 869, 911, 994, 1015, 1076, 1092,
1121, 1129, 1132, 1135, 1140, 1149, 1172, 1187, 1195, 1196, 1197,
1219, 1302, 1311, 1328, 1453, 1470, 1476, 1500, 1552, 1572, 1708,
1712, 1743, 1825, 1834, 1889, 1892, 1953, 1957, 1966, 2000, 2025,
2041, 2061, 2065, 2122, 2125, 2292, 2331, 2432, 2471, 2497, 2550,
2557, 2611, 2639, 2662, 3000, 3001, 3002, 3045, 3104, 3117, 3187,
3191, 3199, 3236, 3239, 3252, 3279, 3334, 3476, 3495, 3643, 3647,
3756, 3829, 3830, 3838, 3874, 3877, 4002, 4024, 4086, 4118, 4138,
4146, 4153, 4154, 4375, 4428, 4489, 4531, 4558, 4640, 4698, 4866,
4882, 4910, 4941, 4974, 5102, 5193, 5250, 5310, 5314, 5354, 5401,
5489, 5506, 5636, 5637, 5645, 5752, 5753, 5768, 5804, 5824, 5834,
5839, 5928, 5988, 6013, 6039, 6053, 6054, 6100, 6102, 6105, 6294,
6324, 6356, 6362, 6414, 6599, 6613, 6652, 6872, 6883, 6909, 6919,
6943, 7214, 7235, 7444, 7475, 7563, 7994, 8090, 8145, 8154, 8537,
8701, 8780, 8781, 8826, 8880, 9173, 9266, 9696
Cottonseeds / Cotton Seeds–Etymology of These Terms and Their
Cognates/Relatives in English 50, 61, 89, 118, 426, 1432, 3924
Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
61, 289, 377, 700, 811, 967, 1162, 1189, 1247, 1382, 1761, 2038,

2061, 2071, 2550, 2653, 2697, 2916, 3059, 3230, 3436, 3875, 3931,
4101, 4516, 4734, 4744, 4866, 5310, 5323, 5350, 5370, 5466, 6175,
6947, 7418, 8210, 8319, 8449, 9396
Cover Crop, Use of Soybeans as. See also: Intercropping 451, 460,
475, 573, 576, 643, 709, 784, 954, 979, 1064, 1216, 1248, 1390,
1944, 2322, 2341, 2429, 2698, 3042, 3097, 3527, 5963
Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms
and Their Cognates / Relatives in Various Languages 61, 91, 186
Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Pea Bean, Yardlong
Cowpea. Chinese: Jiangdou. Previous scientific names: Vigna
sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920), Vigna
Katiang (1889) 55, 58, 61, 63, 64, 71, 89, 91, 95, 97, 108, 109, 114,
117, 119, 120, 124, 132, 133, 140, 141, 146, 151, 155, 156, 157,
158, 168, 170, 178, 181, 182, 186, 187, 190, 192, 195, 201, 208,
210, 216, 226, 227, 241, 249, 250, 253, 264, 268, 270, 274, 276,
278, 280, 287, 288, 293, 311, 317, 320, 322, 327, 332, 339, 346,
347, 351, 353, 356, 357, 359, 362, 373, 377, 379, 380, 381, 384,
385, 390, 392, 397, 399, 403, 413, 416, 417, 418, 422, 425, 428,
429, 431, 432, 433, 434, 436, 438, 442, 443, 444, 445, 446, 448,
449, 451, 453, 454, 456, 457, 458, 461, 465, 468, 471, 472, 473,
475, 481, 482, 483, 484, 486, 487, 490, 491, 492, 497, 498, 505,
506, 509, 512, 513, 515, 521, 526, 527, 531, 543, 547, 554, 556,
557, 559, 562, 566, 567, 569, 576, 584, 585, 586, 590, 599, 601,
602, 603, 604, 605, 607, 608, 612, 613, 617, 625, 628, 630, 631,
638, 641, 643, 647, 654, 656, 660, 664, 665, 666, 672, 675, 676,
677, 679, 680, 687, 692, 693, 698, 699, 700, 702, 708, 711, 714,
715, 716, 717, 726, 737, 746, 748, 750, 759, 760, 762, 764, 776,
777, 778, 786, 789, 797, 808, 809, 814, 824, 825, 832, 836, 837,
839, 842, 849, 854, 855, 866, 883, 886, 888, 890, 892, 894, 898,
904, 905, 908, 910, 919, 921, 927, 931, 948, 950, 955, 961, 965,
967, 976, 979, 982, 985, 986, 987, 988, 989, 995, 997, 998, 999,
1000, 1004, 1006, 1009, 1010, 1027, 1034, 1035, 1043, 1049, 1052,
1054, 1056, 1058, 1061, 1062, 1063, 1067, 1073, 1078, 1097, 1101,
1103, 1105, 1111, 1113, 1114, 1118, 1123, 1132, 1133, 1138, 1142,
1143, 1144, 1148, 1154, 1158, 1171, 1180, 1183, 1198, 1200, 1203,
1208, 1209, 1213, 1216, 1217, 1218, 1240, 1248, 1254, 1256, 1257,
1258, 1259, 1262, 1267, 1272, 1273, 1277, 1278, 1280, 1300, 1304,
1306, 1307, 1319, 1324, 1326, 1328, 1334, 1362, 1363, 1366, 1367,
1373, 1374, 1375, 1378, 1380, 1381, 1382, 1383, 1392, 1397, 1400,
1401, 1402, 1407, 1410, 1411, 1413, 1421, 1422, 1427, 1435, 1440,
1441, 1452, 1458, 1460, 1483, 1484, 1485, 1489, 1497, 1498, 1503,
1504, 1507, 1516, 1517, 1522, 1523, 1529, 1532, 1534, 1540, 1546,
1556, 1558, 1563, 1576, 1577, 1582, 1587, 1588, 1591, 1614, 1616,
1618, 1620, 1632, 1639, 1648, 1650, 1657, 1658, 1664, 1693, 1694,
1695, 1703, 1710, 1717, 1721, 1732, 1733, 1741, 1745, 1751, 1759,
1769, 1779, 1781, 1794, 1812, 1829, 1836, 1845, 1860, 1884, 1886,
1896, 1898, 1905, 1909, 1934, 1944, 1949, 1951, 1964, 1980, 1986,
1994, 1998, 2006, 2007, 2014, 2015, 2019, 2065, 2080, 2082, 2106,
2113, 2120, 2126, 2134, 2137, 2139, 2157, 2159, 2175, 2182, 2187,
2200, 2209, 2214, 2236, 2250, 2255, 2260, 2262, 2278, 2285, 2288,
2293, 2309, 2322, 2358, 2365, 2394, 2396, 2399, 2404, 2426, 2439,
2445, 2450, 2457, 2464, 2478, 2479, 2482, 2483, 2492, 2519, 2521,
2529, 2543, 2560, 2582, 2612, 2629, 2703, 2715, 2771, 2843, 2925,
2971, 2988, 3015, 3046, 3063, 3077, 3096, 3170, 3177, 3363, 3447,
3463, 3471, 3527, 3543, 3565, 3668, 3680, 3732, 3882, 3977, 4067,
4327, 4394, 4407, 4645, 4750, 4883, 4942, 4983, 4985, 5100, 5362,
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5556, 5807, 5963, 6374, 6613, 6674, 6916, 7271, 7275, 7925, 7931,
7932, 8038, 8184, 8540, 8635, 8645, 8766, 8982, 9054, 9168, 9223,
9373, 9793, 9883
Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 50, 66, 79, 101, 102, 103,
116, 118, 132, 141, 146, 160, 164, 182, 186, 188, 193, 196, 220,
227, 230, 248, 252, 268, 278, 311, 320, 339, 344, 351, 357, 362,
366, 389, 390, 392, 405, 406, 426, 444, 449, 466, 483, 488, 493,
509, 511, 515, 516, 561, 575, 586, 588, 598, 617, 653, 679, 713,
762, 778, 824, 963, 964, 992, 1002, 1022, 1103, 1148, 1189, 1198,
1203, 1249, 1262, 1287, 1433, 1465, 1800, 1880, 2007, 2062, 2099,
2107, 2126, 2178, 2199, 2295, 2306, 2364, 2372, 2407, 2408, 2424,
2460, 2484, 2571, 2684, 2729, 2907, 2908, 3066, 3086, 3145, 3158,
3168, 3176, 3186, 3207, 3459, 3494, 3530, 3581, 3942, 5111, 5172,
8305, 8850
Crayons. See Candles, Crayons, and Soybean Wax
Cream Cheese. See Soy Cream Cheese
Cream, sour, alternative. See Sour Cream Alternatives
Cream, soymilk. See Soymilk Cream
Creamer or soy cream for coffee. See Coffee Creamer / Whitener
Crop Rotation Using Soybean Plants for Soil Improvement 50, 126,
182, 222, 270, 363, 370, 373, 464, 468, 478, 498, 505, 584, 607,
628, 705, 773, 777, 869, 882, 890, 927, 955, 976, 982, 985, 1056,
1058, 1076, 1097, 1114, 1134, 1140, 1148, 1171, 1195, 1196, 1197,
1216, 1222, 1249, 1306, 1328, 1618, 1635, 1670, 1671, 1751, 1794,
1814, 1815, 1818, 1824, 1893, 1926, 1976, 1985, 2031, 2032, 2067,
2077, 2078, 2100, 2121, 2126, 2145, 2160, 2162, 2182, 2191, 2192,
2203, 2215, 2218, 2238, 2302, 2343, 2352, 2353, 2358, 2450, 2452,
2461, 2463, 2473, 2479, 2519, 2543, 2583, 2644, 2664, 2698, 2802,
3008, 3009, 3010, 3015, 3073, 3198, 3436, 3580, 4294, 4519, 4750,
5732, 5771, 5812, 6079, 6209, 6624, 6849, 6947, 7834, 8254, 8301,
8863, 9017
Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 355, 426, 461, 505, 511, 534, 625, 859, 869, 904, 1058,
1203, 1216, 1261, 1262, 1285, 1287, 1342, 1400, 1402, 1410, 1482,
1489, 1516, 1573, 1618, 1629, 1664, 1675, 1685, 1702, 1758, 1779,
1906, 1916, 1928, 1959, 2048, 2075, 2083, 2100, 2182, 2189, 2218,
2301, 2302, 2363, 2364, 2365, 2392, 2457, 2483, 2559, 2560, 2666,
2680, 2751, 2761, 2765, 2768, 2770, 2779, 2783, 2789, 2798, 2799,
2811, 2812, 2815, 2829, 2843, 2878, 2964, 3000, 3002, 3008, 3010,
3079, 3108, 3136, 3170, 3198, 3199, 3335, 3818, 3829, 4397, 4535,
4682, 4929, 4931, 5072, 5990, 5998, 6870, 6871, 7401, 7402, 7435,
7442, 7699, 7749, 8327, 9223, 9591, 9640, 9874
Crown Iron Works Co. (Minneapolis, Minnesota). Maker of
Soybean Processing Equipment. Acquired by CPM (Formerly
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 4866,
4955, 5059, 5581, 5804, 6251, 7682, 9573, 9848, 9857
Cruets (English Glass Bottles for Serving Soy Sauce–or Oil or
Vinegar–at the Table) and Cruet Frames and Stands (of Plated

Metal). Also spelled Crewets, Crewits, Creuits, Cruetts, Cruits 2125
Crushing, soybean–equipment manufacturers. See Allis-Chalmers,
Anderson International Corp., Blaw-Knox Co. and Rotocel, Crown
Iron Works Co., French Oil Mill Machinery Co.
Crushing statistics for soybeans, and soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)
Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 4, 6, 9, 10, 11, 14, 28, 31, 32, 33, 37, 39,
52, 63, 71, 81, 84, 86, 97, 98, 109, 119, 126, 131, 141, 150, 156,
166, 168, 177, 181, 182, 183, 185, 187, 188, 202, 205, 211, 220,
226, 229, 244, 252, 272, 274, 276, 282, 293, 308, 325, 332, 333,
351, 353, 357, 359, 362, 363, 366, 368, 370, 392, 403, 405, 427,
432, 447, 451, 454, 461, 466, 475, 476, 478, 488, 490, 496, 504,
505, 510, 511, 515, 520, 534, 542, 547, 560, 562, 588, 598, 599,
602, 651, 657, 662, 665, 672, 673, 699, 708, 746, 762, 777, 779,
799, 836, 869, 882, 883, 890, 893, 904, 907, 927, 935, 942, 954,
970, 992, 997, 1006, 1010, 1019, 1020, 1024, 1030, 1032, 1035,
1036, 1043, 1044, 1056, 1058, 1061, 1063, 1078, 1079, 1099, 1104,
1105, 1108, 1111, 1114, 1115, 1117, 1125, 1130, 1132, 1133, 1134,
1136, 1140, 1141, 1148, 1151, 1171, 1195, 1196, 1197, 1202, 1205,
1209, 1211, 1216, 1217, 1218, 1219, 1224, 1240, 1248, 1249, 1258,
1259, 1260, 1261, 1262, 1264, 1270, 1272, 1274, 1282, 1285, 1289,
1290, 1295, 1299, 1309, 1328, 1346, 1349, 1352, 1353, 1378, 1389,
1390, 1391, 1392, 1393, 1409, 1410, 1415, 1422, 1458, 1460, 1465,
1468, 1469, 1475, 1479, 1489, 1504, 1509, 1515, 1516, 1517, 1532,
1540, 1558, 1583, 1586, 1587, 1592, 1615, 1629, 1630, 1632, 1634,
1635, 1638, 1648, 1652, 1653, 1654, 1655, 1672, 1675, 1685, 1688,
1723, 1731, 1732, 1751, 1758, 1766, 1768, 1771, 1794, 1798, 1801,
1812, 1818, 1844, 1848, 1849, 1893, 1898, 1899, 1911, 1916, 1920,
1924, 1926, 1927, 1949, 1960, 1976, 1980, 1981, 1986, 1987, 1988,
1996, 2007, 2023, 2048, 2066, 2068, 2077, 2078, 2116, 2124, 2126,
2144, 2146, 2150, 2157, 2159, 2170, 2171, 2181, 2182, 2184, 2189,
2190, 2192, 2193, 2195, 2213, 2214, 2221, 2261, 2287, 2296, 2299,
2301, 2302, 2304, 2305, 2317, 2322, 2329, 2351, 2352, 2357, 2359,
2363, 2364, 2369, 2372, 2397, 2415, 2416, 2421, 2427, 2433, 2436,
2440, 2447, 2461, 2476, 2478, 2482, 2483, 2492, 2501, 2523, 2524,
2529, 2535, 2537, 2546, 2573, 2582, 2583, 2584, 2603, 2612, 2644,
2646, 2648, 2649, 2664, 2666, 2715, 2733, 2748, 2751, 2754, 2757,
2791, 2801, 2821, 2822, 2843, 2856, 2865, 2868, 2920, 2925, 2932,
2950, 2958, 2979, 2983, 2988, 2989, 2992, 2994, 3008, 3009, 3010,
3012, 3016, 3019, 3035, 3063, 3065, 3066, 3073, 3079, 3085, 3089,
3091, 3129, 3146, 3170, 3177, 3188, 3190, 3218, 3310, 3319, 3324,
3350, 3375, 3394, 3406, 3466, 3469, 3500, 3561, 3565, 3571, 3572,
3582, 3608, 3612, 3634, 3665, 3716, 3724, 3742, 3750, 3752, 3809,
3828, 3852, 3861, 3871, 3879, 3882, 3890, 3937, 3949, 3977, 4044,
4057, 4091, 4123, 4134, 4157, 4216, 4233, 4253, 4256, 4262, 4264,
4287, 4311, 4388, 4389, 4401, 4410, 4436, 4453, 4459, 4538, 4540,
4559, 4583, 4661, 4677, 4701, 4716, 4785, 4840, 4898, 4901, 4942,
4957, 4960, 4989, 4991, 4992, 5015, 5019, 5048, 5072, 5097, 5135,
5158, 5192, 5227, 5237, 5253, 5254, 5300, 5302, 5305, 5311, 5324,
5328, 5378, 5390, 5399, 5414, 5425, 5431, 5442, 5449, 5499, 5539,
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5542, 5547, 5567, 5592, 5600, 5611, 5616, 5622, 5639, 5656, 5661,
5699, 5718, 5722, 5732, 5733, 5735, 5777, 5778, 5794, 5816, 5855,
5857, 5871, 5872, 5878, 5879, 5880, 5893, 5899, 5940, 5943, 5953,
5970, 5995, 6001, 6079, 6139, 6204, 6208, 6209, 6299, 6315, 6345,
6432, 6446, 6468, 6514, 6528, 6590, 6598, 6611, 6624, 6636, 6669,
6756, 6830, 7025, 7082, 7090, 7206, 7210, 7268, 7278, 7280, 7321,
7401, 7402, 7429, 7479, 7519, 7657, 7742, 7749, 7754, 7769, 7831,
7833, 7847, 7934, 8050, 8232, 8246, 8282, 8301, 8327, 8330, 8332,
8376, 8396, 8411, 8432, 8435, 8444, 8465, 8472, 8497, 8579, 8622,
8632, 8659, 8662, 8761, 8775, 8911, 8967, 9493, 9507, 9640
Culture Media / Medium (for Growing Microorganisms)–Industrial
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 5211,
5650, 6258, 9266
Cultures of nitrogen fixing bacteria for soybeans. See Nitrogen
Fixing Cultures
Curds Made from Soymilk (Soft, Unpressed Tofu) as an End
Product or Food Ingredient. In Japanese: Oboro. In Chinese:
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foofah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary
Syrup) 1457, 2007, 2047, 4763, 7665, 9164

Dawa-dawa. See Natto–Soybean Dawa-dawa
Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Cooperative Association until 1969) and Dawson Food Ingredients
(from 1974)–Cooperative 5151, 5323, 6698, 7005, 7346, 7466,
7536, 7682, 7698, 7899, 7994, 8148, 8192, 8220, 8479, 9488, 9521,
9573
Day-neutral soybean varieties. See Soybean–Physiology–DayNeutral / Photoperiod Insensitive Soybean Varieties
Death certificates. See Obituaries, Eulogies, Death Certificates, and
Wills
Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising,
etc. See also: Adulteration
Deforestation in Brazil. See Latin America–South America–Brazil,
Deforestation in
DeKalb Genetics. Including DeKalb-Pfizer Genetics (DeKalb,
Illinois) from 1982 to 1990 5426, 9396

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger
Nuts, etc.

Delphos Grain & Soya Products Co. (Delphos, Ohio) 4333, 4949,
4952, 4967

Dairy alternatives (soy based). See Coffee Creamer / Whitener
or Cream Alternative, Sour Cream Alternatives, Soy Cheese–
Fermented, Soy Cheese–Non-Fermented, Soy Cheese or Cheese
Alternatives, Soy Cheesecake or Cream Pie, Soy Cream Cheese,
Soy Pudding, Custard, Parfait, or Mousse, Soy Yogurt, Soymilk,
Soymilk, Fermented, Soymilk, Fermented–Soy Kefir, Tofu (Soy
Cheese), Whip Topping

Delsoy Products, Inc. (Dearborn, Michigan). Soy Protein Company.
Renamed Whitehouse Products in 1963. Purchased by C.J. Christoff
& Sons in 1983 (Lowell, Michigan). Renamed Chadalee Farms,
Inc.. 4420, 4466, 5106, 7898, 8439, 8580, 8581, 8582, 8583, 9197,
9880

Dairylike Non-dairy Soy-based Products, Other (Cottage Cheese,
and Icing). See also Non-dairy Whip Topping, Soy Ice Cream,
Soy Yogurt, Soy Cheese, Cream Cheese or Cheesecakes, Coffee
Creamer / Whitener or Cream, and Sour Cream 3621, 4831, 7390,
8067, 8582, 8583, 9197, 9199

Depression. See Mental Health

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Detection of soy oil as an adulterant. See Adulteration of Foods and
its Detection–Soy Oil
Detection of soy proteins. See Soy Proteins–Detection

Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black
Soybeans–from Japan
Daitokuji Fermented Black Soybeans–from Japan. In Japan called
Daitokuji Natto or Daitoku-ji Natto 2638, 8292
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy)
709, 814, 818, 842, 2030

Detergents or soaps made from soy oil. See Soaps or Detergents
DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, Germany) 9829
Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in
Developing nations. See Third World

Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers
Union Cooperative Marketing Assoc. (CMA) in Kansas City 3555,
3803, 4138, 4333, 4866, 4949, 5694, 7005, 7375, 8220
Dansk Sojakagefabrik (Islands Brygge, Copenhagen, Denmark).
Owned by the East Asiatic Company 6175, 7361, 9142
Davis, Adelle (1904-1974). Author and Health Foods Advocate
9230

Development, sustainable. See World Problems–Sustainable
Development and Growth
Diabetes and Diabetic Diets 111, 298, 591, 620, 629, 695, 756, 766,
775, 871, 904, 969, 1005, 1033, 1036, 1090, 1133, 1136, 1152,
1188, 1191, 1195, 1196, 1197, 1210, 1236, 1252, 1267, 1293, 1330,
1335, 1351, 1392, 1422, 1477, 1486, 1489, 1726, 1831, 1847, 1922,
1950, 2038, 2048, 2050, 2154, 2155, 2156, 2477, 2488, 2557, 2697,
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2722, 2745, 2940, 2984, 2998, 3001, 3059, 3062, 3169, 3259, 3276,
3286, 3310, 3357, 3623, 3624, 3683, 3912, 3955, 3977, 4141, 4519,
6969, 7610, 7781, 7790, 8045, 8240, 8241, 8466, 9052, 9081, 9103,
9137, 9252, 9413, 9650, 9667, 9681, 9750, 9761
Diamond, Holton W. “Rex” 8067, 8580, 8581, 8582, 8583, 8588
Dies, Edward Jerome (1891-1979) 3237, 3252, 3464, 3502, 3505,
3515, 3589, 3679, 3803, 3874, 3875, 3876, 3877, 4029, 4216, 4224,
4227, 4333, 4374, 4375, 4507, 4577, 4681, 4930, 4981, 5046, 5121,
6865, 6873, 7933, 8145, 9555
Diesel Fuel, SoyDiesel, Biodiesel–Interchem Industries,
Inc., Interchem Environmental, Inc., Midwest Biofuels, Ag
Environmental Processing (AEP), Bill Ayres and Doug Pickering.
Pioneer Biodiesel Makers and Marketers in the USA 9106, 9126,
9128, 9273, 9720, 9721, 9722
Diesel Fuel, SoyDiesel, Biodiesel–Kenlon Johannes, Pioneer in the
USA 9097, 9106, 9128, 9145, 9187, 9721, 9722
Diesel Fuel, SoyDiesel, Biodiesel, or Artificial Petroleum (Made
from Methyl Esters of Soybean Oil) 3237, 3540, 4402, 4904, 7942,
7995, 8040, 8051, 8106, 8161, 8298, 8300, 8417, 8542, 8546, 8595,
8792, 8823, 8826, 8839, 8904, 8953, 9052, 9097, 9104, 9106, 9107,
9126, 9127, 9128, 9129, 9138, 9143, 9145, 9150, 9154, 9156, 9159,
9161, 9187, 9195, 9208, 9236, 9250, 9252, 9257, 9266, 9273, 9290,
9382, 9395, 9480, 9544, 9575, 9586, 9593, 9653, 9657, 9671, 9672,
9694, 9695, 9696, 9697, 9698, 9705, 9720, 9721, 9722, 9725, 9730,
9754, 9758, 9778, 9791, 9796
Diesel, soy. See National Biodiesel Board
Diet and Breast Cancer Prevention (Soy May Not Be Mentioned)
8962, 9070, 9157, 9180, 9465, 9798
Diet and Cancer (Vegetarian Diet Is Not Mentioned; Soy May Not
Be Mentioned) 8353, 8962, 9092, 9330

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 79, 401, 405, 431, 487, 563, 573,
609, 643, 650, 814, 867, 872, 935, 937, 1006, 1106, 1128, 1178,
1201, 1257, 1300, 1306, 1422, 1537, 1541, 1575, 1576, 1578, 1610,
1629, 1636, 1649, 1677, 1736, 1737, 1748, 1749, 1784, 1813, 1821,
1904, 1911, 1932, 1952, 2007, 2055, 2076, 2096, 2108, 2129, 2137,
2147, 2161, 2205, 2209, 2219, 2245, 2260, 2263, 2302, 2332, 2338,
2360, 2370, 2395, 2402, 2411, 2418, 2419, 2420, 2425, 2437, 2438,
2441, 2458, 2459, 2467, 2483, 2530, 2543, 2554, 2576, 2595, 2602,
2640, 2657, 2671, 2691, 2696, 2705, 2714, 2780, 2828, 2923, 2924,
2995, 3067, 3429, 3430, 3447, 3536, 3571, 3612, 3632, 3853, 3864,
3925, 3926, 3927, 3928, 3953, 3961, 3977, 3981, 3986, 4009, 4053,
4067, 4097, 4126, 4169, 4181, 4216, 4218, 4282, 4286, 4290, 4291,
4292, 4293, 4302, 4303, 4304, 4305, 4306, 4314, 4315, 4316, 4317,
4318, 4320, 4341, 4342, 4343, 4344, 4345, 4346, 4351, 4395, 4401,
4488, 4492, 4519, 4574, 4582, 4586, 4615, 4626, 4650, 4658, 4677,
4699, 4700, 4704, 4707, 4729, 4732, 4733, 4736, 4737, 4748, 4763,
4805, 4809, 4868, 4875, 4897, 4942, 4960, 4975, 4984, 4991, 5001,
5011, 5072, 5089, 5098, 5113, 5116, 5118, 5141, 5148, 5248, 5294,
5319, 5320, 5369, 5392, 5408, 5413, 5431, 5467, 5492, 5493, 5494,
5495, 5528, 5532, 5549, 5553, 5576, 5592, 5722, 5732, 5759, 5903,
5949, 5953, 6028, 6085, 6138, 6140, 6206, 6209, 6222, 6223, 6391,
6400, 6432, 6443, 6474, 6513, 6528, 6544, 6581, 6588, 6590, 6620,
6624, 6638, 6706, 6724, 6756, 6827, 6830, 6871, 6918, 6984, 7018,
7076, 7160, 7164, 7210, 7259, 7266, 7268, 7271, 7273, 7276, 7280,
7314, 7413, 7486, 7559, 7620, 7622, 7625, 7635, 7642, 7647, 7649,
7727, 7749, 7755, 7829, 7851, 7917, 7925, 7957, 7958, 7959, 7973,
7999, 8063, 8064, 8065, 8102, 8267, 8282, 8289, 8327, 8337, 8342,
8377, 8384, 8465, 8505, 8510, 8558, 8570, 8571, 8618, 8632, 8637,
8651, 8690, 8723, 8761, 8770, 8772, 8788, 8803, 8810, 8903, 8931,
8994, 9009, 9120, 9243, 9280, 9349, 9396, 9405, 9423, 9492, 9493,
9615, 9616, 9632, 9656, 9659, 9675, 9676, 9788, 9799
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)
Diseases, plant protection from. See Soybean Rust

Diet and Prostate Cancer Prevention (Soy May Not Be Mentioned)
8962, 9186, 9775

District of Columbia. See United States–States–District of
Columbia

Diets of primitive humans. See Primitive Human Diets
Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
966, 2507, 2767, 3050, 3051, 3112, 3191, 3292, 3305, 3310, 3429,
3876, 3912, 4142, 4216, 4434, 4577, 4638, 4675, 4676, 4719, 4803,
4881, 4911, 5005, 5099, 5176, 5238, 5303, 5365, 5440, 5505, 5535,
5618, 5728, 5804, 5875, 5974, 6008, 6096, 6114, 6226, 6330, 6333,
6450, 6517, 6537, 6571, 6632, 6698, 6729, 6763, 6781, 6784, 6835,
6967, 7079, 7191, 7194, 7286, 7312, 7417, 7536, 7538, 7577, 7589,
7628, 7649, 7696, 7714, 7799, 7851, 7857, 7907, 8007, 8042, 8062,
8087, 8107, 8123, 8169, 8178, 8288, 8292, 8388, 8408, 8521, 8533,
8572, 8612, 8628, 8657, 8701, 8780, 8891, 8949, 8987, 8994, 9000,
9035, 9051, 9099, 9141, 9146, 9213, 9254, 9260, 9289, 9295, 9345,
9361, 9388, 9438, 9439, 9481, 9526, 9569, 9621, 9690, 9712, 9737,
9767, 9784, 9794, 9807, 9826, 9840, 9848, 9857, 9873

Documents with More Than 20 Keywords 6, 7, 41, 50, 55, 61, 63,
93, 110, 119, 121, 131, 136, 155, 161, 166, 168, 172, 182, 183, 186,
193, 205, 211, 230, 231, 252, 261, 273, 282, 322, 332, 343, 351,
356, 358, 362, 366, 374, 375, 381, 385, 392, 396, 400, 405, 406,
422, 431, 432, 437, 448, 454, 470, 490, 505, 511, 518, 522, 527,
542, 547, 548, 550, 588, 592, 599, 600, 602, 607, 609, 617, 625,
629, 633, 636, 657, 662, 669, 670, 693, 697, 699, 708, 709, 712,
718, 727, 756, 762, 765, 768, 775, 777, 786, 788, 796, 797, 799,
803, 814, 815, 816, 817, 818, 828, 842, 859, 860, 864, 869, 878,
881, 882, 883, 890, 893, 897, 904, 905, 911, 935, 944, 954, 964,
982, 992, 993, 1005, 1006, 1007, 1012, 1017, 1018, 1019, 1031,
1033, 1035, 1036, 1041, 1043, 1044, 1045, 1053, 1056, 1058, 1067,
1071, 1074, 1076, 1078, 1090, 1091, 1103, 1105, 1117, 1121, 1125,
1130, 1133, 1136, 1137, 1138, 1139, 1140, 1141, 1149, 1167, 1171,
1172, 1173, 1187, 1188, 1189, 1191, 1195, 1196, 1197, 1201, 1203,
1210, 1216, 1217, 1236, 1240, 1248, 1249, 1258, 1259, 1260, 1261,
1264, 1272, 1285, 1293, 1302, 1308, 1309, 1312, 1321, 1327, 1328,
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1377, 1386, 1388, 1390, 1392, 1393, 1401, 1402, 1409, 1421, 1422,
1457, 1460, 1465, 1470, 1471, 1477, 1489, 1496, 1500, 1503, 1516,
1517, 1522, 1527, 1529, 1534, 1540, 1543, 1555, 1568, 1570, 1576,
1577, 1591, 1594, 1614, 1620, 1621, 1629, 1632, 1634, 1635, 1648,
1655, 1664, 1667, 1677, 1685, 1702, 1712, 1720, 1726, 1733, 1743,
1766, 1768, 1773, 1775, 1777, 1778, 1779, 1794, 1814, 1815, 1818,
1822, 1823, 1824, 1847, 1849, 1864, 1874, 1878, 1900, 1902, 1906,
1907, 1911, 1922, 1944, 1949, 1953, 1954, 1956, 1960, 1968, 1976,
1979, 2000, 2003, 2007, 2008, 2009, 2012, 2020, 2026, 2029, 2030,
2031, 2033, 2034, 2037, 2038, 2047, 2048, 2051, 2052, 2053, 2054,
2055, 2056, 2057, 2058, 2059, 2063, 2065, 2066, 2067, 2068, 2070,
2077, 2084, 2091, 2096, 2124, 2125, 2126, 2139, 2154, 2156, 2158,
2159, 2160, 2162, 2179, 2182, 2184, 2192, 2195, 2214, 2217, 2230,
2254, 2255, 2308, 2321, 2329, 2330, 2332, 2333, 2336, 2390, 2429,
2439, 2440, 2452, 2455, 2467, 2477, 2480, 2483, 2487, 2488, 2505,
2507, 2513, 2525, 2528, 2559, 2560, 2572, 2575, 2577, 2583, 2587,
2591, 2612, 2627, 2630, 2644, 2659, 2666, 2667, 2697, 2704, 2724,
2734, 2767, 2772, 2823, 2828, 2829, 2830, 2838, 2914, 2930, 2932,
2940, 2951, 2973, 2983, 2984, 2998, 3000, 3001, 3002, 3008, 3009,
3010, 3015, 3053, 3059, 3062, 3077, 3102, 3104, 3156, 3165, 3187,
3191, 3212, 3215, 3216, 3219, 3228, 3229, 3231, 3237, 3238, 3239,
3240, 3242, 3252, 3255, 3257, 3259, 3261, 3276, 3278, 3280, 3281,
3284, 3286, 3292, 3310, 3314, 3335, 3357, 3362, 3363, 3390, 3406,
3426, 3429, 3430, 3431, 3432, 3464, 3472, 3473, 3495, 3496, 3514,
3536, 3537, 3540, 3560, 3561, 3571, 3600, 3612, 3620, 3621, 3622,
3623, 3624, 3632, 3634, 3668, 3679, 3683, 3685, 3716, 3756, 3769,
3783, 3785, 3803, 3829, 3836, 3852, 3871, 3874, 3875, 3876, 3877,
3882, 3912, 3916, 3955, 3976, 3977, 4029, 4063, 4067, 4095, 4129,
4134, 4137, 4138, 4141, 4142, 4147, 4188, 4209, 4211, 4245, 4327,
4333, 4335, 4338, 4339, 4354, 4358, 4374, 4375, 4383, 4392, 4393,
4396, 4397, 4403, 4422, 4425, 4427, 4432, 4439, 4485, 4516, 4519,
4520, 4521, 4523, 4534, 4535, 4577, 4597, 4608, 4627, 4642, 4675,
4682, 4698, 4719, 4736, 4745, 4757, 4763, 4820, 4821, 4822, 4857,
4866, 4877, 4878, 4881, 4882, 4891, 4892, 4913, 4919, 4929, 4931,
4942, 4949, 4952, 4967, 5034, 5046, 5064, 5065, 5071, 5072, 5074,
5075, 5076, 5079, 5090, 5160, 5164, 5172, 5222, 5226, 5323, 5329,
5350, 5354, 5379, 5432, 5513, 5515, 5593, 5604, 5628, 5632, 5664,
5701, 5706, 5736, 5769, 5790, 5797, 5804, 5812, 5815, 5824, 5835,
5854, 5892, 5906, 5933, 5954, 5969, 6016, 6040, 6079, 6083, 6098,
6100, 6109, 6127, 6199, 6209, 6215, 6242, 6272, 6279, 6291, 6307,
6310, 6322, 6346, 6401, 6414, 6466, 6471, 6481, 6483, 6537, 6539,
6545, 6549, 6578, 6585, 6644, 6665, 6698, 6703, 6706, 6715, 6741,
6756, 6763, 6767, 6787, 6798, 6800, 6827, 6835, 6857, 6864, 6865,
6870, 6871, 6873, 6876, 6888, 6889, 6907, 6918, 6941, 6943, 6953,
6963, 6968, 6969, 7005, 7058, 7060, 7153, 7157, 7164, 7165, 7166,
7167, 7168, 7268, 7269, 7273, 7282, 7286, 7293, 7337, 7351, 7397,
7428, 7442, 7488, 7507, 7513, 7520, 7522, 7523, 7526, 7535, 7538,
7584, 7609, 7610, 7621, 7627, 7649, 7650, 7662, 7665, 7684, 7692,
7726, 7730, 7747, 7774, 7775, 7843, 7845, 7850, 7856, 7888, 7890,
7931, 7932, 7933, 7934, 7949, 7970, 7973, 7978, 7985, 7990, 8017,
8059, 8062, 8124, 8131, 8132, 8141, 8145, 8168, 8178, 8185, 8186,
8190, 8195, 8196, 8202, 8206, 8219, 8220, 8222, 8228, 8239, 8247,
8253, 8280, 8292, 8314, 8315, 8324, 8325, 8340, 8352, 8400, 8401,
8406, 8407, 8408, 8430, 8431, 8447, 8456, 8457, 8459, 8480, 8487,
8505, 8506, 8541, 8558, 8570, 8574, 8580, 8581, 8582, 8583, 8586,
8590, 8625, 8631, 8634, 8657, 8691, 8701, 8713, 8714, 8723, 8737,
8751, 8766, 8767, 8780, 8784, 8802, 8804, 8810, 8815, 8826, 8829,
8863, 8867, 8896, 8897, 8899, 8900, 8950, 8959, 8962, 8985, 8986,
9004, 9009, 9010, 9017, 9022, 9024, 9040, 9045, 9050, 9052, 9070,
9094, 9103, 9119, 9121, 9130, 9132, 9137, 9139, 9164, 9181, 9197,

9204, 9226, 9234, 9244, 9252, 9253, 9254, 9266, 9272, 9289, 9293,
9311, 9330, 9347, 9361, 9373, 9374, 9377, 9396, 9400, 9405, 9425,
9429, 9438, 9439, 9453, 9471, 9475, 9481, 9483, 9488, 9502, 9507,
9521, 9536, 9544, 9546, 9555, 9571, 9591, 9593, 9621, 9659, 9666,
9667, 9668, 9678, 9690, 9712, 9717, 9737, 9749, 9752, 9767, 9776,
9780, 9784, 9794, 9798, 9807, 9826, 9827, 9828, 9829, 9832, 9840,
9848, 9857, 9873, 9879, 9883, 9884, 9886, 9887
Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food /
Petfood 2062, 2984, 3259, 4403, 5172, 5534, 6785, 6922, 9491
Domestic Science / Home Economics Movement in the United
States 62, 124, 381, 502, 565, 860, 1096, 1187, 1190, 1236, 1246,
1260, 1288, 1307, 1344, 1375, 1379, 1394, 1398, 1405, 1532, 1841,
2557, 3287, 3969, 9654
Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)
Dorsett, Palemon Howard (1862-1943, USDA) 540, 609, 610, 1164,
1173, 1424, 1425, 2246, 2247, 2248, 2475, 2503, 2578, 2587, 2590,
2591, 2594, 2607, 2613, 2619, 2620, 2621, 2625, 2627, 2630, 2632,
2633, 2634, 2635, 2636, 2637, 2638, 2640, 2641, 2647, 2654, 2655,
2656, 2660, 2661, 2667, 2671, 2676, 2677, 2679, 2680, 2681, 2682,
2687, 2688, 2689, 2690, 2692, 2693, 2694, 2701, 2707, 2721, 2723,
2724, 2727, 2728, 2730, 2731, 2736, 2737, 2738, 2739, 2740, 2742,
2743, 2744, 2752, 2753, 2755, 2756, 2758, 2759, 2760, 2761, 2762,
2763, 2765, 2766, 2768, 2769, 2770, 2775, 2776, 2777, 2778, 2779,
2782, 2783, 2784, 2786, 2787, 2789, 2790, 2791, 2792, 2793, 2794,
2795, 2796, 2797, 2798, 2799, 2800, 2801, 2809, 2810, 2811, 2812,
2813, 2815, 2816, 2828, 2834, 2835, 2836, 2838, 2839, 2840, 2841,
2842, 2845, 2846, 2848, 2849, 2851, 2853, 2855, 2857, 2858, 2859,
2860, 2872, 2874, 2875, 2876, 2877, 2878, 2882, 2884, 2885, 2886,
2888, 2895, 2896, 2899, 2901, 2912, 2933, 2953, 2972, 2976, 3013,
3022, 3055, 3082, 3109, 3256, 3270, 3310, 3536, 3537, 4033, 4398,
4426, 4523, 4877, 4970, 5030, 5056, 5071, 5604, 6871, 7164, 7273,
7488, 7621, 7650, 8036, 8037, 8113, 8126, 8138, 8185, 8199, 8202,
8401, 8455, 8470, 8490, 8505, 8558, 8784, 9341, 9400, 9408, 9409,
9412, 9428, 9430, 9610, 9627, 9637, 9770, 9793, 9802, 9886
Dorsett-Morse Expedition to East Asia (1929-1931) 2587, 2588,
2590, 2591, 2594, 2606, 2607, 2608, 2613, 2615, 2619, 2620, 2621,
2624, 2625, 2627, 2628, 2629, 2630, 2631, 2632, 2633, 2634, 2635,
2636, 2637, 2638, 2640, 2641, 2645, 2647, 2654, 2655, 2656, 2660,
2661, 2667, 2669, 2671, 2675, 2676, 2677, 2678, 2679, 2680, 2681,
2682, 2686, 2687, 2688, 2689, 2690, 2692, 2693, 2694, 2695, 2701,
2720, 2721, 2723, 2724, 2726, 2727, 2728, 2730, 2731, 2736, 2737,
2738, 2739, 2740, 2741, 2742, 2743, 2744, 2752, 2753, 2755, 2756,
2758, 2759, 2760, 2761, 2762, 2763, 2764, 2765, 2766, 2768, 2769,
2770, 2775, 2776, 2777, 2778, 2779, 2782, 2783, 2784, 2785, 2786,
2787, 2788, 2789, 2790, 2791, 2792, 2793, 2794, 2795, 2796, 2797,
2798, 2799, 2800, 2801, 2809, 2810, 2811, 2812, 2813, 2814, 2815,
2816, 2828, 2834, 2835, 2836, 2838, 2839, 2840, 2841, 2842, 2845,
2846, 2848, 2849, 2851, 2853, 2855, 2857, 2858, 2859, 2860, 2867,
2870, 2872, 2874, 2875, 2876, 2877, 2878, 2881, 2882, 2883, 2884,
2885, 2886, 2888, 2895, 2896, 2897, 2899, 2901, 2912, 2917, 2933,
2953, 2972, 2976, 3008, 3009, 3010, 3013, 3022, 3055, 3082, 3270,
3310, 3537, 3560, 3683, 3785, 4398, 4523, 4657, 4970, 5030, 5056,
5071, 5452, 6572, 6871, 6875, 7164, 7273, 7488, 7621, 7650, 8036,
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8113, 8126, 8138, 8185, 8199, 8202, 8237, 8401, 8470, 8558, 8784,
9400, 9409, 9412, 9428, 9610, 9627, 9637, 9770, 9793, 9886
Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans
Drackett Co. (The) (Cincinnati and Sharonville [or Evendale],
Ohio) 3803, 3874, 3877, 4138, 4271, 4333, 4577, 4608, 4642, 4866,
4891, 4949, 5329, 5350, 8573, 8586, 8959, 9130, 9488, 9876
Dried yuba sticks. See Yuba–Dried Yuba Sticks

Vegetable-Type, Garden-Type, or Edible Soybeans
Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See
Solnuts B.V.
Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 2332, 2568, 2569, 2575, 2664,
2665, 2668, 2819, 3285, 3875, 4338, 4862, 6865, 6873, 6876, 9509,
9511
Efficiency of animals in converting feeds into human foods. See
Feeds–Efficiency

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole
Efficiency of plants vs. animals in producing food. See
Vegetarianism–Efficiency of Plants... in Producing Food

Drying of soybeans. See Storage of Seeds
DTD–Danish Turnkey Dairies. See APV Systems, Soya Technology
Division

Egypt. See Africa–Egypt
Eichberg, Joseph. See American Lecithin Corp.

DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont
Agricultural Enterprise / Products (Wilmington, Delaware).
Formerly spelled Du Pont 3255, 3756, 5160, 5989, 7351, 7747,
8533, 8586, 9244, 9396, 9571, 9625, 9679
Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as
a Non-Drying Oil 5069, 5358, 7986, 8245, 8764, 8804, 8826, 8959,
9154, 9266, 9441, 9709
Earliest articles on soy in major magazines and newspapers. See
Media–Earliest Articles on Soy
Earliest commercial soy products. See Historical–Earliest
Commercial Product
Earliest document seen... See Historical–Earliest Document Seen
Eastern Foods, Inc. See Mainland Express (Spring Park, Minnesota)
Ecology (“The Mother of All the Sciences”) and Ecosystems 2104,
2530, 4926, 5897, 7507, 7609, 7625, 7743, 7786, 7937, 8064, 8094,
8239, 8316, 8318, 8319, 8569, 8618, 8831, 8997, 9015, 9208, 9253,
9312, 9631
Economic Research Service of USDA. See United States
Department of Agriculture (USDA)–Economic Research Service
(ERS)
Economics of soybean production and hedging. See Marketing
Soybeans
Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé
Edelsoja Whole (Full-Fat) Soy flour 3797, 7248, 7286, 7441
Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986)
7609, 7610, 8406, 9332, 9343, 9347, 9596, 9597, 9636
Edible or food-grade soybeans. See Green Vegetable Soybeans–

El Molino Mills (Los Angeles Area. Founded by Edward Allen
Vandercook. Began Operations on 1 March 1926 in Alhambra,
California) 3292, 3912, 3976
Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 1092, 1129, 1149, 1195, 1196, 1197, 1373, 1456,
1552, 1953, 3191, 3874, 3877, 4375, 4930, 6613, 6888, 6907, 7923,
8297
Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums
Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise
for Research on Management of Land for Animal Production;
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro
Nacional de Pesquisa de Soja (National Soybean Research Center;
CNPS or CNPSo) 9251, 9632, 9776
Energy Consumption during Crop Production, Food Processing,
etc.. 9159
Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artificial Petroleum
England. See Europe, Western–United Kingdom
Entomology and Plant Quarantine. Bureau of. See United States
Department of Agriculture (USDA)–Bureau Entomology and Plant
Quarantine
Environmental issues. See Water Issues and Vegetarianism
Environmental issues, concerns, and protection. See Vegetarianism,
the Environment, and Ecology, Water Use, Misuse, and Scarcity
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Renewable Energy,
etc.). See also Global Warming / Climate Change, and Water Use
8108, 8239, 8752, 8962, 9104, 9560, 9761
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7610, 7990, 9347, 9884
Enzyme active soy flour. See Soy Flour, Grits, and Flakes–Enzyme
Active
Enzymes–Commercial Enzyme Preparations Used in
Making Soyfoods by Hydrolyzing or Modifying Soy Protein,
Carbohydrates, or Lipids (Including Phosphatides) 4616, 4808,
5313, 6807, 6904, 6948, 6990, 7029, 7153, 7154, 7166, 7251, 7741,
7928, 8106, 8480, 9132

Ernst, Andrew H. (1796-1860)–Pioneer Horticulturalist and
Nurseryman of Cincinnati, Ohio 2, 4, 6, 9, 816, 2056, 5067, 8751,
8766, 9248
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion
Estrogens in plants. See Phytoestrogens

Enzymes (General) 1128, 1566, 1755, 6940, 8139
Ethanol (ethyl alcohol). See Solvents
Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 3956, 3957, 4085, 4093, 5109,
5348, 6481, 6644, 6653, 6656, 6791, 6792, 6956, 7046, 7130, 7165,
7166, 7169, 7205, 7248, 7342, 7433, 7481, 7877, 7889, 7890, 7891,
7892, 7966, 8166, 8416, 8423, 8586, 8664, 8723, 8804, 8835, 8926,
8939, 8950, 9009, 9010, 9019, 9094, 9169, 9276, 9293, 9438, 9454
Enzymes in Soybean Seeds–Other 1090, 1129, 2007, 3120, 3165,
3658, 3728, 3980, 4019, 4374, 4403, 4407, 5020, 5194, 5360, 5840,
5912, 5944, 6030, 6108, 6166, 6221, 6267, 6272, 6644, 7168, 7378,
7581, 7849, 7850, 8977, 9185
Enzymes in Soybean Seeds–Peroxidase 1090, 3120, 3420, 4093,
5209, 6644, 6901, 7130, 8145
Enzymes in Soybean Seeds–Urease and Its Inactivation 1090, 4694,
5383, 5477, 6515, 6536, 6561, 6792, 7165, 7169, 7205, 7885, 8151,
8664, 8950, 9293, 9355
Enzymes in the Body of Humans and Other Animals (Including
Lactase, Trypsin, Phytase) 7293, 7498, 8449
Enzymes Produced During Fermentations Involving Koji or
Aspergillus Oryzae (Including Enzymes in Miso and Fermented Soy
Sauce) 549, 551, 552, 1585, 1762, 1865, 1997, 2001, 2043, 2084,
2086, 2468, 2547, 3731, 4440, 5211, 6006, 6433, 7513, 7725, 7842,
7973, 8054, 8110, 8816, 8829, 9011, 9023, 9117
Enzymes Produced During Fermentations Involving Tempeh, Natto,
Fermented Tofu, or Fermented Black Soybeans 904, 2084, 2086,
5914, 6101, 6248, 6392, 6493, 6579, 6740, 6905, 7140, 7336, 7353,
7473, 7725, 7842, 8054, 8492, 8531, 8829, 9117, 9219
Equipment for making soymilk. See Soymilk Equipment
Equipment for making tofu. See Tofu Equipment
Equipment for soybean crushing–manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.
Equipment for Soybean Processing (Not Including Farm
Machinery) 7533, 8290

Etymology. See the specific product concerned (e.g. soybeans, tofu,
soybean meal, etc.)
Etymology of the Word “Soy” and its Cognates / Relatives in
English 5155, 6277, 6883, 8749, 9330
Etymology of the Word “Soyfoods” and its Cognates / Relatives in
Various Languages 273, 1076, 2940, 3102, 3787, 4491, 4674
Etymology of the Words “Soya,” “Soy,” and “Soybean” and their
Cognates / Relatives in Various Languages 2, 5, 7, 18, 21, 24, 34,
37, 50, 55, 58, 61, 68, 84, 89, 93, 110, 119, 121, 136, 140, 155, 167,
168, 170, 172, 182, 188, 198, 217, 226, 249, 252, 261, 291, 351,
356, 358, 362, 366, 422, 432, 447, 449, 477, 526, 527, 552, 567,
577, 609, 629, 633, 662, 697, 709, 718, 762, 788, 799, 803, 814,
874, 954, 993, 1032, 1036, 1056, 1121, 1140, 1149, 1260, 1265,
1266, 1279, 1283, 1284, 1290, 1307, 1308, 1335, 1422, 1496, 1609,
1667, 1672, 1702, 1724, 1773, 1878, 1899, 2007, 2011, 2033, 2036,
2056, 2064, 2079, 2121, 2326, 2483, 2540, 2575, 2757, 2825, 3059,
3145, 3246, 3314, 3499, 3977, 4067, 4298, 4335, 4519, 4582, 4737,
4798, 4919, 5076, 5087, 5090, 5172, 5320, 6211, 6308, 6888, 6907,
7275, 7281, 7845, 7933, 8292, 8659, 9010
Europe, Eastern–Albania (Republika e Shqipërisë / Shqiperia)
9288, 9776
Europe, Eastern–Belarus (Formerly Byelorussian SSR, a Soviet
Republic from 1922 to Dec. 1991). Named Belorussia, Byelorussia,
or White Russia before 1991 4627, 7220, 9288
Europe, Eastern–Bulgaria 3600, 3622, 3623, 3679, 3685, 3829,
3850, 4158, 5064, 5072, 5074, 5075, 5217, 6545, 6843, 6848, 6972,
7558, 7621, 7668, 7759, 7783, 8062, 8456, 8657, 9776
Europe, Eastern–Croatia (Hrvatska; Declared Independence from
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and
Rijeka (formerly Fiume)) 3622, 8900, 8901, 9288
Europe, Eastern–Czech Republic (Ceská Republika; Including
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1
Jan. 1993, Western Part of Czechoslovakia, which also included
Slovakia or Slovensko) 50, 55, 904, 1548, 2029, 2477, 2488, 9288,
9776

Equol–A Metabolite of Daidzein 9611
Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 7609,

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993;
then divided into The Czech Republic [formerly Bohemia and
Moravia], and Slovakia [officially “The Slovak Republic”]) 1548,
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1922, 1968, 1979, 2029, 2477, 2488, 3406, 3432, 3600, 3612, 3685,
3829, 4627, 4671, 5072, 5074, 5075, 6537, 6545, 6843, 6848, 6972,
7114, 7355, 7558, 7624, 7668, 7759, 7783, 8456, 8657, 8780, 9662
Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia)
3600, 9288
Europe, Eastern (General) 5064, 5815, 6843, 6848, 6861, 6987,
7318, 7355, 7558, 7668, 7783, 8062, 8182, 8882, 9040, 9288, 9571,
9679
Europe, Eastern–Hungary (Magyar Köztársaság) 50, 55, 231, 252,
756, 788, 904, 2007, 2029, 2483, 3426, 3622, 3623, 3685, 3829,
4794, 5064, 5072, 5074, 5950, 6537, 6843, 6848, 6972, 7114, 7351,
7355, 7558, 7621, 7668, 7759, 7783, 8062, 8403, 8431, 8456, 8657,
8677, 8701, 9288, 9480, 9776, 9888
Europe, Eastern–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Eastern
European country 1922
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Eastern
European country 338
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Eastern European country 338, 1922
Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic
from Aug. 1940 to Aug. 1991) 3600, 8456, 9288
Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991) 8456, 9288, 9309
Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991)
3623, 3850, 5074, 7372, 7618, 8456
Europe, Eastern–Poland 50, 55, 1922, 2007, 2029, 3600, 3622,
3685, 3998, 4383, 4627, 4671, 4822, 5072, 5074, 5415, 5796, 5921,
5996, 6100, 6127, 6309, 6483, 6537, 6843, 6848, 6918, 6972, 7114,
7355, 7558, 7594, 7624, 7634, 7668, 7759, 7783, 8014, 8043, 8066,
8239, 8241, 8324, 8403, 8433, 8456, 8506, 8657, 8784, 8896, 8950,
9040, 9288, 9497, 9662, 9766, 9776
Europe, Eastern–Romania (Including Moldavia and Bessarabia until
1940-44). Also spelled Rumania 1922, 2029, 3600, 3612, 3622,
3623, 3685, 3850, 4158, 5072, 5074, 5075, 6537, 6848, 6972, 6986,
7246, 7355, 7461, 7558, 7621, 7624, 7668, 7759, 7783, 8062, 8456,
8506, 8657, 8677, 8780, 9050, 9288, 9776, 9789
Europe, Eastern–Russia (Russian Federation; Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 338,
437, 489, 633, 697, 765, 768, 777, 791, 794, 814, 817, 864, 878,
904, 914, 944, 982, 1127, 1188, 1189, 1302, 1313, 1392, 1550,
1594, 1637, 1639, 1657, 1817, 1922, 2007, 2029, 2036, 2108, 2173,
2467, 2483, 2513, 2914, 2940, 3107, 3241, 3281, 3390, 3426, 3536,
3540, 3587, 3600, 3622, 3685, 4124, 4597, 4627, 4757, 4821, 5071,

5074, 5075, 5415, 5545, 5668, 6545, 7120, 7135, 7177, 7273, 7507,
7617, 7618, 7621, 7634, 7726, 7813, 8066, 8208, 8253, 8456, 8505,
8558, 8657, 8896, 9168, 9231, 9356, 9409, 9429, 9462, 9704, 9776,
9790, 9803, 9816, 9888
Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006).
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed
Kosovo. Formerly part of the loose State Union of Serbia and
Montenegro (2003-2006) 5767, 5839, 8900
Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 9288, 9776
Europe, Eastern–Slovenia (Slovenija; Declared Independence from
Yugoslavia on 21 June 1991) 3622, 3623, 9288
Europe, Eastern–Soybean Crushing–Soy Oil and Meal Production
and Consumption–Statistics, Trends, and Analyses 9050
Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 3426, 3685, 4617, 4619, 4675, 4794, 5064,
5379, 6079, 6545, 7461, 7600, 7618, 7813, 8062
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 709, 788, 816, 818, 852,
904, 1392, 2007, 2029, 2030, 3281, 3600, 3622, 3623, 4066, 4124,
4627, 5071, 5074, 7220, 7372, 7618, 7813, 8456, 9040, 9776, 9834,
9837, 9853
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 2007, 2173, 2246, 2467, 2483, 2513, 2525, 2528,
2679, 2682, 2686, 2762, 2797, 2845, 2853, 2857, 2914, 2940, 3010,
3021, 3049, 3069, 3107, 3241, 3281, 3390, 3426, 3432, 3536, 3540,
3587, 3600, 3612, 3622, 3623, 3624, 3679, 3685, 3829, 3850, 3934,
4066, 4124, 4214, 4383, 4519, 4597, 4627, 4671, 4675, 4757, 4821,
5064, 5071, 5072, 5074, 5075, 5202, 5379, 5415, 5545, 5613, 5631,
5668, 5908, 6039, 6043, 6079, 6083, 6185, 6195, 6209, 6324, 6483,
6537, 6545, 6549, 6631, 6849, 7097, 7114, 7120, 7121, 7126, 7134,
7135, 7171, 7177, 7220, 7235, 7239, 7246, 7273, 7323, 7369, 7372,
7436, 7447, 7458, 7507, 7592, 7600, 7617, 7618, 7621, 7624, 7627,
7634, 7726, 7813, 7827, 7856, 7875, 7930, 8000, 8032, 8043, 8059,
8062, 8066, 8154, 8208, 8239, 8253, 8324, 8362, 8368, 8371, 8403,
8456, 8503, 8505, 8506, 8553, 8558, 8592, 8630, 8657, 8696, 8780,
8882, 8896, 8906, 8985, 9040, 9050, 9168, 9205, 9231, 9356, 9399,
9400, 9409, 9429, 9662, 9776, 9782, 9789
Europe, Eastern–Yugoslavia. Composed of Serbia and Montenegro
from 17 April 1992 to 13 March 2002. From 1918-1991
included the 6 Republics of Serbia / Servia, Croatia, Bosnia and
Herzegovina, Slovenia, Macedonia, and Montenegro. Included
Carnaro, Fiume / Rijeka / Rieka 1947-1992; Formerly Also Spelled
Jugoslavia. See also Serbia and Montenegro 3075, 3600, 3622,
3623, 3679, 3685, 3829, 3850, 4627, 4671, 4675, 5064, 5072, 5074,
5075, 5217, 5379, 5546, 5663, 5736, 5767, 5796, 5835, 5839, 6401,
6414, 6537, 6545, 6705, 6843, 6848, 6972, 6986, 7030, 7355, 7461,
7558, 7624, 7668, 7759, 7783, 8062, 8324, 8351, 8403, 8456, 8506,
8528, 8657, 8701, 8780, 8900, 8901, 9776
Europe–European Union (EU) or European Economic Community
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(EEC; also known as the Common Market), renamed the European
Community (Headquarters: Brussels, Belgium) 5663, 5839, 5956,
6016, 6125, 6387, 6532, 6765, 6770, 6898, 7113, 7119, 7147, 7332,
7361, 7416, 7569, 7595, 7602, 7653, 7663, 7858, 7946, 8362, 8368,
8528, 8560, 8672, 8704, 8713, 8716, 8748, 8789, 8802, 8808, 8947,
8962, 8983, 9006, 9125, 9143, 9252, 9348, 9387, 9396, 9404, 9464,
9478, 9534, 9660, 9687, 9695, 9789, 9796
Europe–Soybean crushers (general). See Soybean Crushers
(Europe)
Europe, soyfoods associations in. See Soyfoods Associations in
Europe

1606, 1793, 1847, 1862, 1922, 1968, 1979, 2007, 2026, 2029, 2030,
2033, 2038, 2040, 2101, 2136, 2185, 2483, 2741, 2869, 2973, 2994,
3001, 3075, 3115, 3238, 3362, 3406, 3431, 3580, 3600, 3612, 3617,
3619, 3620, 3622, 3623, 3624, 3685, 3726, 3741, 3742, 3750, 3808,
3829, 3850, 3934, 4158, 4192, 4383, 4470, 4523, 4576, 4597, 4727,
4770, 4878, 4951, 5005, 5030, 5071, 5074, 5075, 5133, 5145, 5171,
5175, 5214, 5226, 5488, 5604, 5736, 5815, 5824, 5835, 5921, 5948,
5996, 6016, 6063, 6083, 6173, 6181, 6284, 6291, 6309, 6401, 6414,
6473, 6488, 6537, 6806, 6857, 6953, 7114, 7254, 7332, 7339, 7396,
7416, 7442, 7450, 7535, 7564, 7569, 7621, 7726, 7797, 7798, 7946,
8062, 8167, 8202, 8239, 8250, 8251, 8292, 8315, 8324, 8326, 8431,
8456, 8602, 8657, 8701, 8713, 8780, 8804, 9022, 9045, 9137, 9153,
9176, 9220, 9226, 9234, 9252, 9330, 9396, 9438, 9439, 9502, 9577,
9593, 9662, 9668, 9708, 9776, 9782, 9783, 9816, 9872, 9879

Europe, soyfoods movement in. See Soyfoods Movement in Europe
Europe, Western 9, 22, 46, 47, 48, 73, 155, 171, 212, 231, 252, 437,
512, 549, 609, 762, 799, 1005, 1036, 1103, 1188, 1189, 1233, 1236,
1332, 1358, 1878, 1945, 2000, 2048, 2339, 2426, 2452, 2477, 2488,
2734, 2772, 2998, 3117, 3154, 3165, 3242, 3298, 3413, 3440, 3467,
3495, 3845, 3977, 4254, 4310, 4470, 4951, 4969, 5064, 5072, 5133,
5205, 5213, 5314, 5401, 5407, 5486, 5664, 5815, 5834, 6007, 6008,
6095, 6170, 6173, 6529, 6718, 6833, 6907, 6987, 7109, 7281, 7286,
7665, 7856, 8062, 8195, 8279, 8281, 8419, 8450, 8451, 8520, 8547,
8575, 8590, 8602, 8763, 8766, 8801, 8902, 8950, 9004, 9338, 9430,
9442, 9483, 9522, 9523, 9536, 9545, 9884
Europe, Western–Austria (Österreich) 50, 52, 55, 61, 252, 592, 693,
812, 814, 816, 818, 904, 1068, 1188, 1189, 1392, 1470, 1548, 1594,
1822, 1922, 2007, 2029, 2030, 2038, 2056, 2065, 2465, 2467, 2914,
2946, 3001, 3015, 3075, 3281, 3352, 3600, 3622, 3624, 3685, 3797,
3829, 4627, 4671, 5064, 5072, 5074, 5075, 5076, 5171, 5488, 5543,
5736, 5796, 5815, 6746, 6784, 6797, 7220, 7714, 7933, 8403, 8418,
8602, 8657, 8676, 8701, 8900, 9107, 9129, 9330, 9348, 9662, 9887
Europe, Western–Belgium, Kingdom of 1188, 1594, 2007, 3281,
3406, 3600, 3829, 4383, 4519, 4728, 4878, 4951, 4969, 5074, 5136,
5736, 5796, 5815, 5835, 5948, 5956, 6016, 6125, 6173, 6178, 6291,
6401, 6537, 6835, 7113, 7114, 7286, 7480, 7835, 8225, 8324, 8359,
8368, 8431, 8602, 8672, 8701, 8713, 8780, 8849, 8989, 9050, 9153,
9330, 9348, 9463, 9522, 9569, 9662, 9783, 9845
Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 412, 765, 782, 888, 899, 1188, 1733,
2007, 2038, 2139, 2642, 2859, 2869, 2973, 3001, 3104, 3126, 3255,
3281, 3600, 3622, 3829, 4456, 4519, 4597, 4728, 4940, 4951, 4969,
5064, 5065, 5189, 5736, 5796, 5815, 5839, 5948, 6016, 6039, 6040,
6046, 6092, 6173, 6175, 6291, 6361, 6401, 6483, 6537, 6689, 6732,
6816, 6835, 6991, 7114, 7119, 7286, 7332, 7361, 7362, 7400, 7460,
8324, 8368, 8430, 8431, 8602, 8676, 8680, 8780, 9070, 9137, 9142,
9226, 9363, 9497, 9647, 9668, 9882
Europe, Western–Finland (Suomen Tasavalta) 3281, 5145, 5488,
5736, 5796, 5815, 5921, 5996, 6043, 6100, 6342, 6537, 6991, 7114,
7193, 8059, 8118, 8181, 8287, 8676, 8701, 9330, 9447
Europe, Western–France (République Française) 111, 231, 271,
284, 285, 344, 349, 392, 396, 424, 497, 582, 592, 629, 709, 788,
814, 818, 852, 860, 863, 904, 1050, 1076, 1127, 1188, 1189, 1293,
1392, 1454, 1489, 1493, 1494, 1496, 1500, 1515, 1563, 1583, 1594,

Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 7, 29, 41, 50, 52, 55, 61, 92, 149,
191, 245, 261, 271, 292, 298, 316, 321, 358, 396, 423, 428, 463,
501, 505, 518, 548, 550, 579, 582, 592, 693, 709, 765, 769, 770,
780, 786, 788, 795, 814, 816, 818, 824, 860, 907, 925, 1007, 1033,
1035, 1054, 1082, 1120, 1127, 1154, 1188, 1189, 1190, 1191, 1195,
1196, 1197, 1210, 1262, 1278, 1279, 1392, 1449, 1457, 1554, 1594,
1674, 1712, 1822, 1875, 1922, 2007, 2026, 2029, 2030, 2033, 2038,
2050, 2056, 2122, 2125, 2289, 2477, 2488, 2639, 2642, 2741, 2752,
2761, 2765, 2775, 2789, 2792, 2793, 2797, 2823, 2834, 2845, 2859,
2869, 2914, 2973, 3001, 3009, 3015, 3045, 3048, 3049, 3104, 3118,
3119, 3126, 3177, 3191, 3255, 3261, 3281, 3314, 3317, 3320, 3352,
3356, 3403, 3429, 3430, 3432, 3465, 3482, 3536, 3540, 3587, 3593,
3600, 3612, 3618, 3620, 3622, 3623, 3624, 3633, 3675, 3685, 3726,
3743, 3754, 3756, 3782, 3783, 3797, 3800, 3829, 3850, 3894, 3934,
3978, 3979, 3998, 4007, 4158, 4206, 4354, 4374, 4375, 4383, 4456,
4470, 4510, 4511, 4512, 4513, 4519, 4585, 4608, 4617, 4618, 4619,
4621, 4640, 4671, 4672, 4679, 4692, 4724, 4727, 4728, 4731, 4757,
4832, 4878, 4887, 4900, 4939, 4951, 4952, 4961, 4968, 4980, 4992,
5005, 5059, 5064, 5065, 5067, 5071, 5075, 5076, 5080, 5133, 5136,
5143, 5145, 5160, 5202, 5226, 5249, 5274, 5288, 5364, 5385, 5389,
5407, 5415, 5488, 5513, 5543, 5579, 5632, 5736, 5764, 5796, 5804,
5815, 5824, 5835, 5839, 5908, 5948, 5950, 6010, 6016, 6017, 6032,
6039, 6107, 6125, 6151, 6173, 6180, 6244, 6270, 6291, 6309, 6343,
6375, 6401, 6414, 6418, 6483, 6500, 6537, 6539, 6578, 6586, 6623,
6654, 6665, 6746, 6767, 6777, 6835, 6865, 6870, 6879, 6883, 6953,
6972, 6986, 6987, 7102, 7113, 7114, 7157, 7219, 7242, 7248, 7254,
7258, 7286, 7331, 7332, 7347, 7355, 7368, 7376, 7428, 7432, 7441,
7491, 7558, 7598, 7617, 7624, 7668, 7690, 7747, 7759, 7783, 7827,
7858, 7973, 8043, 8059, 8145, 8157, 8167, 8177, 8228, 8241, 8243,
8292, 8303, 8315, 8324, 8346, 8368, 8431, 8447, 8456, 8480, 8492,
8501, 8537, 8586, 8591, 8602, 8605, 8657, 8672, 8676, 8679, 8701,
8713, 8780, 8804, 8985, 8989, 9022, 9045, 9050, 9094, 9125, 9137,
9142, 9143, 9186, 9205, 9226, 9234, 9348, 9356, 9372, 9388, 9404,
9408, 9438, 9439, 9497, 9534, 9546, 9654, 9662, 9682, 9695, 9738,
9742, 9776, 9782, 9789, 9795, 9796, 9829, 9846, 9872, 9873, 9884,
9888
Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or
Epeiros) 63, 3512, 3622, 3685, 3754, 4470, 4519, 4594, 4627,
4671, 5137, 5143, 5183, 5226, 5229, 5543, 5579, 5736, 5796, 5815,
5835, 6040, 6242, 6291, 6401, 6414, 6644, 7031, 8295, 8368, 8657,
8703, 8763, 8780, 9623, 9662, 9789
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Europe, Western–Iceland (Lydhveldidh or Lyoveldio Island) 5736,
6401, 8287
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Western
European country 3685
Europe, Western–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
Western Europe 54

8603, 8672, 8701, 8713, 8780, 8787, 8804, 8900, 8918, 8985, 9027,
9050, 9147, 9152, 9226, 9252, 9261, 9377, 9427, 9429, 9488, 9668,
9774, 9783
Europe, Western–Norway, Kingdom of (Kongeriket Norge) 814,
2038, 3281, 3600, 3829, 4383, 4519, 5005, 5128, 5736, 5796, 5815,
6016, 6033, 6291, 6361, 6537, 6991, 7071, 7114, 7119, 8287, 8676,
8680, 8701, 8780

Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Western
European country 993

Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 3115, 3426, 5632, 5796,
5815, 6242, 6291, 6644, 6741, 6749, 6857, 7240, 7397, 8275, 8368,
8456, 8505, 8528, 8657, 8701, 8780, 8784, 9050, 9438, 9439, 9662,
9789, 9879

Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Western European country 993

Europe, Western–Scotland (Part of United Kingdom since 1707)
725, 846, 2038, 3310, 3627, 3800, 5249, 5385, 6083, 6100, 6174,
6309, 6968, 8323, 8505, 9234, 9840, 9848, 9857

Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 284, 285, 2038, 3627, 5796, 5815, 5835, 6126, 6361,
7378, 7506, 8368, 8430, 8505, 8780

Europe, Western–Soybean Crushing–Soy Oil and Meal Production
and Consumption–Statistics, Trends, and Analyses 9050

Europe, Western–Italy (Repubblica Italiana) 63, 231, 709, 788, 814,
818, 842, 1188, 1189, 1262, 1922, 2007, 2029, 2030, 2033, 2290,
2467, 2483, 2656, 2823, 2914, 3001, 3223, 3281, 3431, 3600, 3612,
3622, 3623, 3624, 3625, 3627, 3685, 3729, 3754, 3829, 4519, 4595,
4627, 4671, 4675, 4727, 4728, 4820, 4878, 5136, 5156, 5379, 5385,
5488, 5543, 5546, 5558, 5579, 5614, 5663, 5664, 5736, 5767, 5796,
5806, 5815, 5818, 5822, 5824, 5839, 5842, 5900, 5921, 5925, 5948,
5956, 5996, 6016, 6039, 6063, 6082, 6100, 6107, 6127, 6146, 6173,
6176, 6241, 6291, 6309, 6401, 6418, 6483, 6537, 6539, 6549, 6586,
6665, 6746, 6767, 6806, 6835, 7001, 7040, 7114, 7203, 7238, 7286,
7376, 7396, 7436, 7525, 7690, 7706, 7726, 7933, 8018, 8241, 8245,
8250, 8251, 8324, 8346, 8359, 8368, 8431, 8456, 8480, 8539, 8602,
8657, 8672, 8701, 8704, 8713, 8773, 8780, 8804, 8896, 8989, 9048,
9050, 9129, 9143, 9208, 9330, 9363, 9464, 9662, 9835, 9872
Europe–Western–Italy–Soy Ingredients Used in Italian-Style
Recipes, Food Products, or Dishes Worldwide 8314, 8352
Europe, Western–Luxembourg, Grand Duchy of (Occasionally
spelled Luxemburg) 5736, 5815, 6125, 6537, 6835, 7114, 8324,
8602, 8672, 8780, 9050, 9845
Europe, Western–Malta 6040, 7397
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 420, 640, 693, 763, 780, 788,
802, 852, 888, 904, 914, 1127, 1188, 1191, 1365, 1392, 1430, 1449,
1922, 1968, 1979, 2007, 2026, 2029, 2033, 2038, 2050, 2101, 2608,
2789, 2869, 2914, 2973, 3000, 3001, 3048, 3165, 3238, 3281, 3308,
3406, 3424, 3426, 3429, 3536, 3538, 3544, 3571, 3600, 3612, 3622,
3624, 3679, 3685, 3727, 3829, 4158, 4383, 4519, 4718, 4728, 4813,
4951, 4961, 4968, 4969, 4986, 5064, 5065, 5072, 5074, 5079, 5165,
5202, 5385, 5407, 5415, 5685, 5736, 5796, 5804, 5815, 5835, 5839,
5956, 6010, 6040, 6043, 6090, 6107, 6125, 6173, 6177, 6245, 6291,
6309, 6401, 6414, 6448, 6483, 6537, 6586, 6800, 6835, 6884, 6953,
6987, 7113, 7114, 7119, 7286, 7331, 7490, 7694, 7747, 7827, 7971,
8167, 8228, 8293, 8324, 8368, 8431, 8451, 8456, 8505, 8586, 8602,

Europe, Western–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 4675, 5064, 5379, 7332, 7396, 7416, 7946,
8062, 8250, 8251
Europe, Western–Spain, Kingdom of (Reino de España) 7, 41, 54,
151, 280, 497, 1915, 2290, 3499, 3612, 4519, 4595, 4763, 5067,
5225, 5488, 5543, 5558, 5579, 5614, 5664, 5736, 5741, 5815, 5822,
5835, 5842, 5921, 5948, 5958, 5996, 6016, 6054, 6063, 6100, 6102,
6107, 6127, 6173, 6179, 6242, 6291, 6341, 6401, 6411, 6414, 6418,
6537, 6539, 6586, 6641, 6644, 6665, 6684, 6806, 6812, 6835, 7003,
7119, 7714, 7747, 7758, 7775, 7827, 8062, 8274, 8324, 8496, 8528,
8657, 8701, 8780, 8804, 8901, 8989, 9050, 9143, 9438, 9662, 9776,
9789
Europe, Western–Sweden, Kingdom of (Konungariket Sverige)
993, 1188, 1712, 2007, 2038, 2973, 3001, 3281, 3500, 3600, 3622,
3685, 3697, 3829, 4354, 4519, 4951, 4961, 4968, 5072, 5074, 5132,
5415, 5736, 5796, 5815, 5839, 6291, 6361, 6537, 6741, 6991, 7113,
7163, 7238, 7258, 7286, 7621, 7737, 7761, 8059, 8156, 8178, 8181,
8228, 8287, 8440, 8456, 8525, 8602, 8676, 8679, 8680, 8701, 8826,
9009, 9311, 9338, 9348, 9475, 9776
Europe, Western–Switzerland (Swiss Confederation) 261, 273, 358,
381, 502, 565, 803, 860, 1127, 1327, 1392, 1637, 1639, 1657, 2007,
2029, 2036, 3075, 3622, 3627, 4158, 5736, 5815, 6537, 6746, 6953,
7173, 7351, 7916, 8315, 8676, 8780, 9348, 9677, 9738, 9741, 9776,
9782, 9795
Europe, Western–Trade (Imports or Exports) of Soybeans, Soy Oil,
and / or Soybean Meal–Statistics. See also Trade (International)
6324
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 396, 399, 447, 505, 521, 579, 641, 725, 754,
763, 765, 766, 787, 788, 846, 864, 911, 914, 922, 935, 937, 982,
1033, 1078, 1082, 1086, 1120, 1188, 1189, 1191, 1195, 1196, 1197,
1210, 1302, 1392, 1430, 1457, 1480, 1496, 1552, 1576, 1674, 1822,
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1847, 1867, 2007, 2029, 2031, 2032, 2033, 2038, 2041, 2050, 2060,
2125, 2289, 2292, 2465, 2519, 2530, 2642, 2741, 2752, 2859, 2869,
2873, 2973, 3001, 3002, 3009, 3075, 3226, 3238, 3281, 3291, 3310,
3314, 3352, 3363, 3406, 3426, 3429, 3430, 3500, 3539, 3587, 3600,
3612, 3620, 3627, 3685, 3726, 3791, 3800, 3808, 3829, 3934, 4022,
4061, 4081, 4083, 4192, 4214, 4254, 4298, 4354, 4383, 4447, 4456,
4519, 4671, 4727, 4757, 4806, 4878, 4966, 5059, 5064, 5065, 5067,
5071, 5075, 5202, 5226, 5249, 5274, 5350, 5385, 5407, 5474, 5579,
5664, 5736, 5796, 5815, 5824, 5835, 5921, 5948, 5996, 6016, 6040,
6083, 6100, 6173, 6174, 6217, 6272, 6291, 6309, 6310, 6361, 6508,
6537, 6668, 6678, 6787, 6816, 6941, 6942, 6953, 6968, 7003, 7114,
7119, 7166, 7238, 7332, 7351, 7352, 7393, 7421, 7467, 7480, 7513,
7535, 7747, 7845, 8099, 8231, 8242, 8315, 8323, 8324, 8326, 8368,
8400, 8440, 8451, 8505, 8573, 8602, 8657, 8698, 8701, 8780, 8795,
8813, 8817, 8826, 8854, 8877, 9022, 9023, 9024, 9045, 9048, 9050,
9094, 9119, 9193, 9197, 9220, 9226, 9234, 9266, 9348, 9354, 9463,
9485, 9502, 9650, 9659, 9662, 9717, 9741, 9742, 9776, 9783, 9840,
9848, 9857, 9872, 9874, 9879, 9884
European Soybean Types and Varieties–Early, with Names 9816
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928) 432, 454, 470, 490, 505, 511,
542, 600, 633, 670, 818, 1634, 1814, 1815, 1823, 1849, 1864, 1902,
2561, 3357, 3431, 4338, 4820, 8896, 8897, 9613, 9887

Extruders and Extrusion Cooking, Low Cost–Including Triple “F”
Inc., Insta-Pro International, Soy Innovations International, and
Heartland Agri Partners, LLC 7584, 9524
Extruders, Extrusion Cooking, Extrusion Cookers and Expanders.
See also Low Cost Extrusion Cookers (LEC / LECs) 4177, 5534,
6164, 6279, 6286, 6466, 6515, 6561, 6569, 6675, 6813, 6818, 6910,
6938, 6956, 6973, 6980, 6982, 7016, 7081, 7153, 7154, 7155, 7166,
7199, 7204, 7238, 7346, 7351, 7533, 7536, 7540, 7543, 7564, 7694,
7756, 7983, 8116, 8188, 8221, 8471, 8880, 8975, 9094, 9253, 9293,
9521, 9568, 9772, 9795
Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.
Faba bean or fava bean. See Broad Bean (Vicia faba)
Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Office of
Foreign Seed and Plant Introduction, then Office of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 193, 304,
522, 534, 568, 574, 593, 609, 610, 649, 761, 791, 794, 817, 820,
914, 961, 1173, 1360, 1365, 1550, 1646, 1921, 3042, 3093, 3109,
3270, 3536, 3539, 4144, 4523, 4871, 4875, 4877, 5071, 5138, 5150,
5336, 5604, 5957, 7535, 8025, 8202, 8470, 8734, 9341, 9408, 9428,
9430

Exercise. See Physical Fitness, Physical Culture, and Exercise
Family history. See Genealogy and Family History
Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers
Experiment Stations, Office of. See United States Department of
Agriculture (USDA)–Office of Experiment Stations
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States
Explosions or fires. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants
Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy
Oil as a Non-Drying Oil 1422, 1500, 1576, 1822, 2041, 2697, 3729,
3916, 3990, 4642, 9161
Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruder / Extrusion Cooker Manufacturers–Wenger International,
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech,
Inc.. 6164, 6279, 6286, 6394, 6515, 6555, 6561, 7103, 7199, 7578,
8116, 8221, 8471, 9184, 9521, 9667, 9795
Extruders and Extrusion Cooking, Low Cost–Brady Crop Cooker,
Thriposha, etc.. 7465, 7579, 7580, 7584, 7712, 7970, 8141, 8235,
8405, 8678
Extruders and Extrusion Cooking: Low Cost Extrusion Cookers
(LECs) 7046, 7581, 7589, 7597, 7853, 7857, 8049, 8116, 8178,
8206, 8471, 8798, 8807, 9022

FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farbenindustrie, I.G. See IG Farben
Farm Food Co. (San Rafael, then San Francisco, California), Farm
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of
Hain Food Group (Uniondale, New York). Merged with Barricini
Foods on 31 May 1985. Acquired by 21st Century Foods from
Barracini Foods in mid-1993 7609, 7610, 7627, 7725, 7730, 7949,
8059, 8314, 8315, 8406, 8430, 8431, 8499, 8604, 8631
Farm machinery. See Tractors
Farm Machinery–Etymology of Related Terms and Their Cognates
205, 252, 362, 366, 448, 511, 881, 883, 1056, 1444
Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 7476, 7609, 7610, 7665, 7672,
7725, 7890, 8406, 8494, 8499, 8548, 8603, 8604, 8631, 9831
Far-Mar-Co, Inc. (A Cooperative; Hutchinson, Kansas). Created
on 1 June 1968 by the merger of four regional grain cooperatives
including Farmers Union Cooperative Marketing Assn., which had
owned the former Dannen soybean crushing plant in St. Joseph,
Missouri, since Sept. 1963. Parts later sold to PMS Foods, Inc..
7002, 7005, 7013, 7016, 7033, 7375, 7466, 7538, 7888, 7985, 8220,
8324, 8325, 8586, 9261, 9377, 9521
Farmers Union Grain Terminal Association (GTA). Established in
1938 in St. Paul, Minnesota 5323, 6199, 7005, 7888, 7985, 8196,
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8197, 8220, 8324, 8325, 9261
Farmland Industries, Inc. Named Consumers Cooperative
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in
May 2002 4866, 4949, 7005, 7888, 7899, 7985, 8196, 8197, 8220,
8324, 8325, 8625, 9261, 9521, 9589
Fasting–Abstaining from All Food and Nourishment, Consuming
Only Water 3621
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses
of Soy Oil 1572, 3272, 3279, 3540, 3656, 3947, 4075, 4086, 4478,
5538, 5653, 5978, 6882, 7941, 8106, 8459, 9154, 9161, 9266, 9401
Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 3051, 3102, 3147, 3292, 3310, 3352, 3623, 3799,
3912, 3938, 3997, 4142, 6217, 7890, 8400, 8631, 8634, 9022, 9045
Feed manufacturing companies. See Ralston Purina Company
Feeds–Efficiency of Animals in Converting Feeds into Human
Foods 120, 4004, 4046, 5263, 5679, 6685, 6786, 6947, 8611, 9045
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 83, 91, 95, 99, 101,
103, 108, 131, 136, 138, 140, 145, 154, 159, 161, 162, 168, 171,
181, 186, 191, 194, 196, 198, 205, 214, 224, 226, 252, 273, 274,
276, 280, 282, 292, 308, 317, 325, 332, 333, 335, 339, 344, 346,
349, 351, 356, 362, 366, 370, 373, 377, 391, 400, 402, 403, 405,
415, 416, 427, 428, 429, 431, 432, 447, 448, 449, 454, 461, 465,
470, 475, 483, 493, 506, 507, 510, 511, 513, 517, 547, 554, 569,
588, 599, 603, 606, 607, 617, 625, 657, 662, 665, 679, 699, 705,
762, 772, 777, 778, 785, 789, 790, 799, 808, 809, 832, 837, 839,
850, 877, 881, 882, 883, 885, 890, 892, 897, 904, 905, 906, 908,
910, 927, 930, 942, 944, 950, 954, 955, 963, 971, 982, 984, 985,
989, 992, 994, 995, 1006, 1011, 1019, 1028, 1032, 1035, 1036,
1043, 1044, 1056, 1058, 1061, 1076, 1078, 1097, 1103, 1104, 1114,
1115, 1131, 1138, 1140, 1141, 1142, 1145, 1148, 1158, 1166, 1171,
1198, 1203, 1209, 1216, 1240, 1248, 1249, 1258, 1259, 1260, 1261,
1264, 1270, 1272, 1285, 1287, 1289, 1309, 1316, 1326, 1340, 1366,
1374, 1378, 1384, 1388, 1390, 1391, 1401, 1402, 1410, 1422, 1444,
1460, 1465, 1469, 1478, 1483, 1489, 1500, 1503, 1506, 1509, 1516,
1517, 1540, 1558, 1577, 1582, 1586, 1587, 1592, 1620, 1629, 1632,
1634, 1635, 1642, 1648, 1652, 1653, 1656, 1658, 1670, 1671, 1672,
1675, 1677, 1689, 1699, 1702, 1724, 1751, 1758, 1766, 1768, 1779,
1794, 1795, 1812, 1814, 1815, 1818, 1824, 1893, 1894, 1898, 1900,
1903, 1905, 1906, 1911, 1924, 1956, 1976, 1977, 1998, 2007, 2009,
2023, 2031, 2048, 2051, 2066, 2068, 2070, 2073, 2077, 2081, 2091,
2099, 2100, 2107, 2112, 2124, 2126, 2132, 2134, 2152, 2160, 2162,
2166, 2167, 2170, 2177, 2178, 2179, 2181, 2182, 2184, 2189, 2191,
2192, 2195, 2199, 2211, 2212, 2214, 2249, 2254, 2261, 2286, 2293,
2299, 2301, 2302, 2303, 2306, 2320, 2322, 2323, 2326, 2329, 2330,
2332, 2351, 2352, 2365, 2372, 2394, 2397, 2400, 2401, 2406, 2407,
2408, 2410, 2429, 2432, 2440, 2444, 2445, 2452, 2460, 2461, 2476,
2481, 2482, 2483, 2490, 2495, 2505, 2509, 2510, 2526, 2529, 2536,
2544, 2545, 2546, 2559, 2560, 2570, 2571, 2575, 2591, 2592, 2596,
2597, 2603, 2604, 2610, 2612, 2644, 2664, 2666, 2670, 2684, 2685,
2698, 2725, 2734, 2749, 2750, 2751, 2754, 2771, 2772, 2780, 2818,
2866, 2868, 2887, 2891, 2931, 2954, 2955, 3000, 3001, 3005, 3012,

3014, 3016, 3063, 3066, 3071, 3073, 3085, 3105, 3136, 3137, 3182,
3186, 3190, 3254, 3304, 3319, 3376, 3418, 3423, 3450, 3494, 3543,
3545, 3565, 3687, 4335, 4403, 4455, 4611, 4678, 4750, 4820, 4991,
5043, 5072, 5172, 5352, 5417, 5722, 6864, 7845, 7934, 8896
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 4, 11,
22, 28, 30, 31, 33, 37, 50, 52, 55, 63, 64, 67, 78, 80, 81, 83, 85, 86,
88, 90, 93, 96, 97, 98, 99, 112, 114, 116, 117, 120, 122, 126, 133,
142, 157, 158, 166, 167, 169, 177, 189, 190, 197, 198, 210, 217,
230, 233, 234, 236, 237, 240, 242, 247, 250, 253, 254, 263, 264,
275, 281, 286, 289, 306, 307, 312, 314, 325, 334, 350, 352, 355,
361, 373, 385, 393, 394, 408, 411, 421, 443, 446, 455, 464, 480,
489, 490, 493, 506, 508, 514, 520, 529, 533, 536, 539, 544, 546,
563, 577, 583, 586, 589, 594, 597, 600, 602, 605, 609, 617, 626,
633, 651, 656, 663, 664, 667, 672, 680, 681, 689, 702, 718, 726,
756, 758, 771, 773, 775, 778, 782, 783, 805, 831, 848, 855, 857,
859, 861, 864, 911, 914, 951, 957, 958, 970, 972, 980, 997, 1013,
1022, 1026, 1034, 1049, 1059, 1069, 1100, 1111, 1113, 1122, 1130,
1149, 1188, 1194, 1202, 1215, 1217, 1224, 1236, 1246, 1265, 1279,
1282, 1290, 1312, 1313, 1323, 1328, 1334, 1357, 1361, 1373, 1392,
1393, 1398, 1409, 1423, 1427, 1440, 1447, 1470, 1477, 1510, 1523,
1559, 1567, 1569, 1576, 1579, 1589, 1593, 1609, 1615, 1618, 1633,
1647, 1684, 1685, 1695, 1728, 1733, 1743, 1750, 1752, 1762, 1769,
1773, 1786, 1796, 1800, 1817, 1845, 1847, 1866, 1884, 1899, 1902,
1922, 1947, 1951, 1972, 1975, 1983, 1984, 1989, 2012, 2028, 2034,
2035, 2056, 2075, 2078, 2111, 2120, 2127, 2135, 2139, 2148, 2180,
2181, 2188, 2192, 2208, 2218, 2221, 2279, 2288, 2295, 2297, 2298,
2312, 2397, 2398, 2399, 2406, 2431, 2432, 2476, 2484, 2496, 2499,
2513, 2515, 2516, 2518, 2522, 2525, 2534, 2555, 2571, 2579, 2609,
2617, 2650, 2704, 2706, 2711, 2715, 2754, 2773, 2781, 2805, 2874,
2892, 2921, 2922, 2936, 2944, 2951, 2958, 2962, 2966, 2973, 2982,
2984, 2998, 3017, 3023, 3024, 3029, 3037, 3041, 3042, 3068, 3074,
3077, 3086, 3088, 3091, 3103, 3116, 3122, 3128, 3135, 3146, 3154,
3157, 3158, 3167, 3170, 3176, 3191, 3206, 3208, 3229, 3313, 3314,
3322, 3323, 3341, 3349, 3350, 3383, 3431, 3433, 3446, 3448, 3476,
3494, 3497, 3498, 3532, 3578, 3581, 3612, 3662, 3780, 3849, 3884,
3937, 4046, 4114, 4427, 4526, 4786, 4821, 4942, 5064, 5074, 5316,
5519, 6374, 6528, 6830, 7057, 7571, 7726, 7785, 8710, 8761, 8850,
8900, 8958, 9057
Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging
252, 283, 332, 333, 351, 356, 362, 366, 392, 422, 498, 567, 584,
625, 662, 687, 708, 762, 764, 799, 808, 809, 814, 824, 835, 837,
854, 883, 886, 890, 896, 897, 901, 905, 910, 919, 921, 992, 1036,
1043, 1044, 1058, 1060, 1063, 1067, 1078, 1103, 1104, 1115, 1138,
1140, 1143, 1162, 1166, 1203, 1249, 1258, 1260, 1270, 1272, 1274,
1285, 1287, 1328, 1342, 1348, 1390, 1391, 1400, 1410, 1411, 1422,
1444, 1465, 1466, 1483, 1489, 1517, 1526, 1540, 1587, 1590, 1620,
1629, 1658, 1665, 1694, 1720, 1772, 1779, 1780, 1824, 1898, 1900,
1907, 2007, 2023, 2048, 2075, 2091, 2096, 2114, 2132, 2134, 2166,
2167, 2177, 2214, 2322, 2323, 2330, 2397, 2403, 2429, 2432, 2482,
2483, 2505, 2526, 2536, 2612, 2666, 2734, 2772, 2830, 2998, 3000,
3042, 3058, 3062, 3080, 3091, 3168, 3284, 3319, 3390, 3429, 3942,
4459, 4677, 4785, 4882, 5076, 5427, 9347, 9409, 9591
Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 252, 366, 448, 498, 505, 584, 687, 750,
762, 764, 808, 814, 835, 837, 854, 886, 896, 897, 901, 910, 976,
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985, 992, 1011, 1035, 1043, 1044, 1060, 1063, 1103, 1104, 1114,
1138, 1140, 1141, 1144, 1148, 1203, 1216, 1249, 1258, 1270, 1272,
1274, 1287, 1328, 1348, 1366, 1391, 1400, 1401, 1410, 1411, 1415,
1444, 1466, 1489, 1516, 1526, 1540, 1586, 1589, 1590, 1613, 1618,
1632, 1634, 1635, 1665, 1672, 1685, 1702, 1729, 1747, 1758, 1768,
1787, 1794, 1818, 1846, 1849, 1900, 1911, 1916, 1926, 1956, 2006,
2007, 2070, 2075, 2077, 2083, 2091, 2100, 2112, 2124, 2160, 2162,
2167, 2179, 2184, 2189, 2191, 2195, 2203, 2238, 2303, 2317, 2323,
2329, 2330, 2332, 2365, 2508, 2529, 2579, 2644, 2734, 2751, 2772,
2992, 3059, 3062, 3319, 3350, 3476, 4335, 5172, 5998, 6871, 9347,
9591, 9883
Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 66, 71, 73, 79, 87, 91, 94, 102, 107, 109, 113, 118, 124, 132,
135, 140, 145, 146, 151, 155, 156, 159, 160, 161, 162, 163, 164,
165, 168, 182, 183, 186, 193, 194, 195, 201, 205, 211, 214, 220,
221, 222, 224, 227, 229, 238, 246, 248, 252, 268, 273, 278, 279,
280, 282, 292, 308, 332, 333, 335, 339, 344, 354, 356, 386, 387,
389, 392, 399, 406, 426, 427, 428, 432, 440, 444, 448, 470, 472,
473, 477, 481, 483, 488, 499, 500, 503, 505, 507, 509, 511, 516,
521, 527, 547, 569, 575, 588, 595, 625, 645, 662, 679, 746, 762,
799, 823, 824, 877, 881, 882, 883, 888, 890, 905, 906, 919, 950,
954, 956, 963, 964, 967, 981, 989, 992, 995, 1002, 1006, 1032,
1035, 1036, 1044, 1052, 1056, 1058, 1094, 1103, 1110, 1115, 1123,
1140, 1141, 1158, 1166, 1203, 1205, 1208, 1211, 1216, 1249, 1258,
1259, 1260, 1261, 1264, 1267, 1270, 1280, 1285, 1287, 1291, 1298,
1318, 1339, 1340, 1355, 1388, 1390, 1391, 1401, 1410, 1422, 1473,
1489, 1506, 1509, 1516, 1517, 1518, 1564, 1577, 1582, 1586, 1587,
1613, 1620, 1624, 1629, 1632, 1634, 1635, 1638, 1658, 1664, 1677,
1688, 1699, 1702, 1723, 1724, 1758, 1766, 1775, 1780, 1792, 1794,
1818, 1824, 1846, 1849, 1859, 1880, 1896, 1900, 1906, 1911, 1916,
1924, 1926, 1928, 1942, 1956, 2004, 2007, 2023, 2048, 2051, 2068,
2070, 2077, 2091, 2094, 2096, 2124, 2132, 2152, 2157, 2160, 2162,
2179, 2182, 2184, 2187, 2195, 2214, 2255, 2272, 2293, 2294, 2299,
2301, 2302, 2303, 2326, 2332, 2343, 2403, 2429, 2444, 2481, 2482,
2483, 2505, 2526, 2644, 2734, 2749, 2772, 2829, 2830, 2843, 2907,
2910, 2971, 2988, 2992, 2993, 3003, 3016, 3032, 3062, 3066, 3080,
3134, 3156, 3168, 3188, 3266, 3284, 3319, 3357, 3390, 3425, 3429,
3457, 3459, 3494, 3609, 3652, 3667, 3725, 3984, 4105, 4356, 4376,
4394, 4458, 4459, 4677, 5172, 5431, 5679, 5814, 6871, 7212, 7275,
8114, 8254, 9882
Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
Crops Cut for Feeding Confined Animals) 58, 109, 141, 155, 168,
171, 182, 186, 188, 226, 252, 308, 311, 320, 333, 356, 357, 390,
392, 406, 415, 418, 428, 432, 439, 466, 473, 515, 521, 538, 561,
595, 598, 625, 662, 836, 867, 877, 881, 883, 890, 950, 992, 1036,
1044, 1067, 1078, 1115, 1136, 1140, 1166, 1249, 1259, 1260, 1261,
1262, 1264, 1272, 1285, 1391, 1422, 1465, 1517, 1587, 1607, 1658,
1898, 1995, 2007, 2023, 2302, 2303, 2403, 2505, 2612, 2734, 2772,
2830, 3015, 3062, 5172, 6871, 8766
Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and
Chemical Composition 50, 54, 55, 61, 73, 89, 95, 99, 140, 145, 161,
187, 191, 194, 221, 244, 246, 273, 292, 335, 363, 416, 432, 478,
527, 560, 625, 641, 679, 778, 779, 883, 895, 904, 954, 971, 1028,
1030, 1076, 1108, 1139, 1151, 1209, 1264, 1272, 1295, 1324, 1340,
1388, 1422, 1460, 1577, 1592, 1671, 1794, 1812, 1832, 2048, 2051,
2052, 2102, 2119, 2166, 2170, 2261, 2286, 2323, 2461, 2480, 2489,

2490, 2544, 2559, 2560, 2580, 2583, 2666, 2685, 2734, 2772, 2829,
2830, 2882, 3001, 3002, 3066, 3168, 3297, 3881, 4338, 4677, 5172,
5425
Feeds Made from Soybean Meal (Defatted) 653, 697, 713, 770,
904, 1103, 1133, 1188, 1195, 1196, 1197, 1208, 1209, 1212, 1219,
1236, 1246, 1348, 1357, 1373, 1426, 1433, 1489, 1551, 1552, 1559,
1647, 1728, 1846, 1866, 1869, 1897, 1984, 2102, 2107, 2199, 2226,
2244, 2274, 2286, 2300, 2323, 2347, 2362, 2424, 2431, 2443, 2484,
2486, 2487, 2515, 2516, 2525, 2529, 2544, 2570, 2585, 2612, 2662,
2697, 2746, 2773, 2805, 2830, 2875, 2889, 2890, 2902, 2908, 2926,
2947, 2962, 2963, 2970, 2980, 2988, 3041, 3060, 3063, 3086, 3122,
3128, 3145, 3149, 3158, 3164, 3201, 3206, 3269, 3276, 3329, 3357,
3384, 3395, 3396, 3448, 3491, 3495, 3511, 3530, 3532, 3578, 3652,
3662, 3705, 3744, 3756, 3780, 3813, 3856, 3920, 3942, 4046, 4094,
4103, 4122, 4137, 4197, 4199, 4201, 4202, 4268, 4297, 4301, 4329,
4348, 4352, 4353, 4452, 4495, 4539, 4575, 4633, 4674, 4708, 4715,
4721, 4734, 4786, 4811, 4869, 4941, 4966, 5035, 5040, 5108, 5145,
5169, 5172, 5196, 5199, 5203, 5212, 5249, 5258, 5259, 5352, 5386,
5406, 5420, 5422, 5437, 5471, 5502, 5507, 5508, 5519, 5577, 5594,
5602, 5606, 5679, 5689, 5705, 5723, 5740, 5742, 5750, 5751, 5756,
5780, 5801, 5927, 5956, 6007, 6100, 6118, 6126, 6170, 6195, 6341,
6362, 6397, 6481, 6591, 6623, 6703, 6708, 6787, 6812, 6833, 6867,
6897, 6898, 6908, 6911, 6947, 6972, 7001, 7057, 7097, 7127, 7135,
7142, 7167, 7217, 7238, 7308, 7332, 7339, 7361, 7362, 7370, 7400,
7438, 7450, 7519, 7563, 7617, 7618, 7649, 7684, 7691, 7748, 7783,
7798, 7812, 7813, 7858, 7885, 7933, 7946, 8018, 8055, 8151, 8152,
8179, 8295, 8305, 8307, 8344, 8362, 8371, 8390, 8433, 8475, 8523,
8532, 8545, 8549, 8611, 8614, 8630, 8676, 8677, 8680, 8681, 8696,
8703, 8743, 8767, 8789, 8802, 8846, 8874, 8892, 8906, 8959, 8972,
9045, 9171
Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls,
etc.) 3207, 3336, 5111, 5313, 5760, 7098, 7845, 8849
Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.
Feminization. See Reproduction / Reproductive, Fertility, or
Feminization Problems
Fermented Black Soybean Extract (Shizhi / Shih Chih), and
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu.
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also
Black Bean Sauce 1496, 3512, 8292, 8647, 8736
Fermented Black Soybean Production–How to Make Fermented
Black Soybeans on a Commercial Scale 4914, 5629, 8457
Fermented Black Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 2638, 4763, 5077, 5629,
8737
Fermented Black Soybeans–from The Philippines–Tau-si, Tausi,
Tao-si, Taosi 4763, 6346, 7728, 7843, 7978, 8017, 8124, 8292,
8331, 8487, 8829, 9164
Fermented Black Soybeans, Homemade–How to Make at Home or
on a Laboratory Scale, by Hand 6693, 7159, 9374
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Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 904, 1283, 1284, 1496, 2007, 2008, 2045, 2065,
2638, 2759, 3512, 4763, 4893, 4913, 4914, 4931, 5077, 5079, 5628,
5629, 5854, 5892, 5906, 6346, 6508, 6552, 6582, 6693, 6803, 6925,
7054, 7159, 7167, 7168, 7269, 7311, 7665, 7728, 7843, 7850, 7905,
7975, 7978, 8017, 8124, 8168, 8292, 8329, 8331, 8336, 8457, 8487,
8619, 8647, 8727, 8736, 8737, 8829, 8998, 9001, 9164, 9374, 9652,
9752, 9774
Fermented Soyfoods and Their Fermentation (General). See also:
Microbiology and Bacteriology–History of Early Discoveries 693,
1997, 2001, 2084, 2085, 2086, 2468, 3731, 3986, 4440, 4532, 4893,
5036, 5530, 5545, 6081, 6346, 6347, 6348, 6433, 6508, 6582, 6622,
6693, 6803, 6884, 6925, 6942, 7049, 7054, 7055, 7077, 7159, 7168,
7251, 7269, 7274, 7422, 7513, 7544, 7611, 7640, 7648, 7725, 7729,
7842, 7843, 7850, 7854, 7873, 7874, 7905, 7973, 7974, 7975, 7978,
8017, 8022, 8027, 8041, 8110, 8124, 8125, 8165, 8168, 8243, 8331,
8336, 8364, 8413, 8447, 8452, 8453, 8454, 8457, 8486, 8531, 8610,
8619, 8724, 8726, 8727, 8728, 8736, 8737, 8738, 8827, 8829, 8922,
8998, 9011, 9016, 9053, 9118, 9738
Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 904,
2587, 2671, 3622, 4796, 6346, 6614, 6693, 6884, 7054, 7328, 7456,
7665, 7843, 7856, 7873, 7974, 7975, 8022, 8236, 8331, 8336, 8453,
8647, 8998, 9738

163, 182, 187, 222, 234, 241, 244, 282, 357, 363, 417, 447, 478,
504, 520, 527, 560, 618, 641, 651, 764, 786, 883, 890, 897, 976,
985, 1020, 1032, 1036, 1042, 1078, 1108, 1131, 1151, 1170, 1201,
1213, 1217, 1260, 1309, 1352, 1353, 1370, 1378, 1388, 1422, 1469,
1479, 1489, 1509, 1558, 1592, 1630, 1634, 1670, 1671, 1695, 1731,
1802, 1893, 1920, 1924, 1961, 2078, 2177, 2182, 2201, 2202, 2214,
2310, 2341, 2364, 2426, 2436, 2470, 2483, 2490, 2498, 2506, 2514,
2566, 2576, 2654, 3008, 3009, 3010, 3035, 3087, 3129, 3311, 3312,
3418, 3423, 3580, 3765, 3833, 3939, 4027, 4053, 4087, 4147, 4148,
4213, 4248, 4253, 4280, 4330, 4370, 4395, 4761, 4960, 4978, 5072,
5241, 5245, 5316, 5334, 5346, 5442, 5476, 5528, 5549, 5611, 5626,
5641, 5660, 5720, 5792, 5811, 5831, 5929, 6029, 6064, 6079, 6122,
6209, 6238, 6252, 6259, 6280, 6382, 6400, 6755, 7035, 7160, 7257,
7280, 7457, 7519, 7680, 7784, 7973, 8301, 8444, 8462, 8463, 8577,
8752, 8762, 8863, 8981
Fiber. See Carbohydrates–Dietary Fiber
Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates
/ Relatives in Various Languages 548, 550, 1377, 2694, 2772, 2838,
3053, 3621, 3622, 4463, 6297, 6459
Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value
Added Uses (Not Including Livestock Feeds) and Solutions to
Disposal Problems 1279, 1471, 3053, 5172, 6245, 8211, 8494,
8548, 9462
Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 548, 550, 629, 904, 1279, 1327, 1377, 1457,
1471, 2007, 2047, 2693, 2694, 2731, 2734, 2772, 2838, 3053, 3193,
3514, 3621, 3622, 3787, 3976, 4426, 4463, 5172, 5513, 5826, 6136,
6245, 6297, 6459, 6948, 7254, 7344, 7376, 7414, 7476, 7490, 7665,
7843, 7856, 7919, 7949, 7974, 7990, 8132, 8178, 8211, 8292, 8314,
8315, 8430, 8494, 8548, 8604, 8714, 8731, 8736, 8737, 8740, 8829,
8988, 9253, 9294, 9312, 9361, 9462, 9596, 9752

Fermented tofu. See Tofu, Fermented

Fiber–Presscake, Residue or Dregs from Making Soy Sauce 2085,
2627, 3106, 3886

Fermented Tofu, Homemade–How to Make at Home or on a
Laboratory or Community Scale, by Hand 6887

Fiber–Seventh-day Adventist Writings or Products (Especially
Early) Related to Dietary Fiber 2154, 2156, 9092

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao

Fiber, Soy–Bran–Etymology of This Term and Its Cognates /
Relatives in Various Languages 1555, 2007, 4263, 7969

Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in
Oct. 1987. European crushing operations renamed Cereol on 1 Jan.
1990. Cereol acquired by Bunge in April 2003 8713, 9129, 9143,
9145, 9208, 9593, 9679

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 1555, 2007, 3246, 4263, 5710, 5760, 6297,
6459, 6557, 7157, 7168, 7781, 7782, 7790, 7837, 7850, 7876, 7908,
7919, 7950, 7969, 7976, 8466, 8600, 8647, 8777, 8779, 8786, 8822,
8844, 8845, 8850, 9137, 9167, 9293, 9294, 9366, 9715, 9749

Fertility of the soil. See Soil Science–Soil Fertility
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 61, 71, 106, 155, 156, 158, 162,

Fiber–Soy Cotyledon Fiber / Polysaccharides (from Making Soy
Protein Isolates) 7175, 9113, 9293, 9294, 9715, 9749
Fiber, Soy–General, for Food Use (Specific Type Unknown) 9004
Fibers (Artificial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 3223, 3251, 3278, 3280, 3556, 3563, 3617,
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3625, 3638, 3660, 3685, 3699, 3728, 3729, 3737, 3783, 3806, 3839,
3929, 4159, 4190, 4271, 4608, 4642, 4790, 4836, 4982, 5136, 5350,
5429, 6680, 6707, 6889, 7167, 8480, 8573, 8586, 8959, 9094, 9130,
9210, 9212, 9266, 9876

(Supercargo) in China of the East India Company (England) in the
Late 1700s. Died 1793. Chinese Name–Hung Jen. See also: Samuel
Bowen 9502
Flour, cottonseed. See Cottonseed Flour

Fiji. See Oceania–Fiji
Flour, soy. See Soy Flour
Fires or explosions. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants

Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports,
International Trade

Fish, meatless. See Meat Alternatives–Meatless Fish, Shellfish, and
Other Seafood-like Products

Fluoridation of Municipal Drinking Water with Fluorine 9371

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 3733, 4183, 5355, 5605, 7947,
7987, 8253, 8307, 8804, 8846, 8874, 8972, 9125, 9163, 9306, 9358

Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam,
Foaming Agents) 3783, 4599, 4642, 4647, 5066, 5628, 5804, 8959,
9260, 9266

Fish or Crustaceans raised by Aquaculture / Fish Culture /
Pisiculture–Early–Soy Is Not Mentioned 9811, 9812

Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds

Fitness. See Physical Fitness, Physical Culture, and Exercise

Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 396, 775, 871, 1025, 1191, 1730, 2557, 2719,
3117, 4099, 4102, 4229, 4945, 5000, 5009, 5951, 6715, 6723, 6968,
7019, 7204, 7677, 7860, 7869, 7913, 7914, 7916, 7949, 8067, 8133,
8228, 8431, 8437, 8581, 8640, 8691, 8693, 8695, 8706, 8713, 8815,
8865, 8910, 8944, 8991, 9027, 9072, 9092, 9103, 9113, 9147, 9196,
9211, 9230, 9296, 9338, 9343, 9370, 9387, 9413, 9418, 9442, 9467,
9478, 9487, 9490, 9520, 9525, 9536, 9549, 9571, 9574, 9579, 9584,
9596, 9604, 9612, 9620, 9625, 9628, 9650, 9659, 9674, 9706, 9785,
9790, 9815

Five-spice pressed tofu. See Tofu, Five-Spice Pressed (Wu-hsiang
Toufukan / Wuxiang Doufugan)
Flakes, from whole soybeans. See Whole Soy Flakes
Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Raffinose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 1066, 1090, 1275, 1555, 3239, 6368, 6459,
6540, 6557, 6563, 6568, 6807, 6902, 6904, 6922, 6948, 7165, 7251,
7293, 7410, 7482, 7498, 7658, 7694, 7709, 7760, 7766, 7849, 7878,
7963, 8156, 8206, 8234, 8287, 8443, 8638, 8816, 8892, 9009, 9052,
9137, 9244, 9425
Flavor / Taste Problems and Ways of Solving Them (Especially
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry
Soybeans, or Soy Protein Products, and Ways of Masking or
Eliminating Them) 516, 911, 1173, 1322, 1471, 1500, 1555, 2047,
2488, 2662, 2938, 2986, 3075, 3120, 3150, 3165, 3239, 3277, 3278,
3280, 3501, 3599, 3701, 3713, 3764, 3969, 4147, 4307, 4438, 4494,
4516, 4577, 4585, 4608, 4617, 4618, 4619, 4621, 4634, 4679, 4706,
4724, 4731, 4735, 4749, 4757, 4765, 4790, 4793, 4799, 4831, 4845,
4860, 4876, 4879, 4940, 4947, 4948, 4958, 5033, 5037, 5042, 5050,
5072, 5083, 5091, 5102, 5103, 5137, 5149, 5170, 5201, 5204, 5210,
5221, 5246, 5252, 5255, 5273, 5275, 5277, 5329, 5342, 5376, 5402,
5513, 5572, 5627, 5654, 5676, 5703, 5774, 5802, 5836, 5884, 5890,
5898, 5942, 5962, 6127, 6142, 6224, 6279, 6313, 6328, 6370, 6379,
6393, 6421, 6442, 6473, 6478, 6487, 6488, 6515, 6583, 6604, 6661,
6673, 6689, 6695, 6697, 6735, 6791, 6792, 6795, 6868, 6883, 6903,
6910, 6919, 6943, 6948, 6956, 6990, 6996, 7060, 7063, 7130, 7166,
7232, 7241, 7269, 7307, 7342, 7439, 7441, 7481, 7523, 7549, 7567,
7573, 7645, 7707, 7721, 7771, 7792, 7820, 7877, 7892, 8082, 8083,
8091, 8097, 8145, 8166, 8234, 8287, 8423, 8458, 8488, 8563, 8782,
8835, 8848, 8864, 8943, 8952, 9009, 9255, 9879, 9886
Flax plant or flaxseed. See Linseed Oil, Linseed Cake / Meal, or the
Flax / Flaxseed Plant
Flint, James. Translator, Agent and Resident Administrator

Food and Nutrition Service of USDA. See United States
Department of Agriculture (USDA)–Food and Nutrition Service
(FNS)
Food Production and Distribution Administration of USDA. See
United States Department of Agriculture (USDA)–War Food
Administration (WFA)
Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses
Food uses of soybeans in the USA, early. See Historical–Documents
about Food Uses of Soybeans in the USA before 1900
Foodservice and institutional feeding or catering. See School Lunch
Program
Foodservice and Institutional Feeding or Catering, Including
Quantity or Bulk Recipes 5501, 6715, 6745, 6785, 7017, 7093,
7116, 7117, 7351, 7467, 7872, 8588, 8817, 8867, 9197, 9268, 9279,
9323, 9367, 9418, 9605
Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds
Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 2316,
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2649, 3042, 3095, 3104, 3107, 3144, 3191, 3237, 3240, 3252, 3255,
3261, 3267, 3274, 3276, 3310, 3314, 3441, 3464, 3540, 3541, 3556,
3617, 3623, 3660, 3675, 3692, 3696, 3707, 3729, 3747, 3756, 3782,
3795, 3806, 3839, 3874, 3876, 3877, 3919, 3929, 3955, 3978, 4029,
4067, 4138, 4177, 4180, 4190, 4231, 4374, 4420, 4432, 4465, 4466,
4519, 4521, 4523, 4577, 4599, 4608, 4642, 4866, 4949, 4967, 4981,
4982, 5106, 5136, 5160, 5288, 5308, 5350, 5354, 5683, 5687, 5698,
5701, 5702, 5790, 5851, 6215, 6280, 6310, 6389, 6471, 6650, 6655,
6865, 6881, 6889, 7155, 7249, 7376, 7393, 7506, 7654, 7868, 7898,
7931, 7932, 7936, 8067, 8192, 8219, 8247, 8253, 8346, 8410, 8439,
8480, 8573, 8580, 8581, 8582, 8583, 8586, 8588, 8590, 8634, 8826,
8868, 8959, 9025, 9094, 9130, 9132, 9150, 9183, 9184, 9197, 9198,
9203, 9208, 9226, 9266, 9281, 9283, 9488, 9831, 9874, 9875, 9876,
9880, 9886
Foreign Agricultural Service of USDA. See United States
Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)

Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods,
or Medicinal Foods 9157, 9330, 9377
Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International by 1983 2254, 2549, 2577, 2583, 2653, 2729, 2746,
2767, 2954, 3051, 3150, 3191, 3237, 3255, 3285, 3292, 3310, 3473,
3496, 3561, 3612, 3653, 3785, 3836, 3875, 3876, 3882, 3912, 4129,
4134, 4138, 4209, 4211, 4375, 4392, 4439, 4580, 4712, 4739, 4820,
4822, 4857, 4866, 4930, 4942, 5072, 5121, 5354, 5513, 5593, 5769,
5790, 6706, 6888, 6918, 7521, 7526, 8253, 8455, 8784, 8810, 8896,
9121, 9405
Galaxy Nutritional Foods, Inc. and its Soyco Foods Div. (Orlando,
Florida) 8713
Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 2614, 2852, 3354

Foundry cores, binder. See Binder for Sand Foundry Cores
Ganmodoki. See Tofu, Fried
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 427, 599, 934, 1141, 1682, 1683, 1684, 1685, 1687,
1688, 1690, 1692, 1702, 1706, 1711, 1713, 1806, 1808, 1814, 1815,
1823, 1824, 1828, 1835, 1899, 1939, 1969, 2126, 2160, 2323, 2329,
2330, 2333, 2336, 2337, 2452, 2501, 2568, 2572, 2575, 2697, 3153,
3543, 3706, 3875, 3916, 3963, 4319, 4327, 4335, 4338, 4339, 4519,
4967, 5038, 5046, 5207, 5235, 5260, 5847, 6864, 6865, 6870, 6873,
6876, 6879, 7934, 8253, 9511, 9513, 9883, 9889

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional
Asian)–Ganmodoki and Hiryozu
Garbanzo beans, etymology. See Chickpea, Etymology
Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.
Gas, intestinal. See Flatulence or Intestinal Gas

France. See Europe, Western–France

Geese, Ducks, Pheasants, and Other Poultry Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed 505

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

Gene banks. See Germplasm Collections and Resources, and Gene
Banks

Franklin, Benjamin (1706-1790; American Statesman and
Philosopher), Charles Thomson, and the American Philosophical
Society (APS–Philadelphia, Pennsylvania) 2530, 3627, 4192, 4523,
5067, 5071, 5604, 7535, 8590, 9037

Genealogy and Family History. See Also: Obituaries, Biographies
7, 362, 437, 640, 780, 781, 782, 810, 872, 1127, 1210, 1365, 1449,
1646, 1822, 1921, 1995, 2007, 2151, 2154, 2156, 2393, 2561, 2586,
2913, 3015, 3362, 3363, 3392, 3536, 3538, 3940, 3945, 3986, 4033,
4067, 4144, 4192, 4339, 4358, 4401, 4418, 4419, 4439, 4542, 4628,
4717, 4739, 4764, 4862, 4880, 4952, 4972, 5046, 5235, 5242, 5260,
5270, 5331, 5335, 5336, 5361, 5463, 5487, 5557, 5712, 5715, 5716,
5766, 5770, 5784, 5828, 5841, 5922, 5957, 6163, 6165, 6274, 6280,
6310, 6323, 6374, 6402, 6641, 6666, 6738, 6775, 6873, 6889, 6891,
6894, 6914, 6916, 6920, 6941, 7022, 7124, 7151, 7173, 7491, 8025,
8036, 8038, 8039, 8044, 8137, 8184, 8185, 8186, 8187, 8195, 8243,
8247, 8253, 8255, 8256, 8257, 8341, 8401, 8439, 8455, 8470, 8490,
8520, 8558, 8950, 9069, 9331, 9341, 9373, 9429, 9450, 9717, 9821,
9881, 9885

French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 2829,
3555, 3776, 3782, 3978, 4279, 4354, 4374, 4617, 4692, 4757, 5353,
5804, 6813, 9807, 9826, 9840, 9848, 9857
Frozen desserts, non-dairy. See Soy Ice Cream
Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole
Fruitarianism. See Vegetarianism–Fruitarianism
Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd..
8233, 9521
Fuller Life Inc. (Maryville, Tennessee). Formerly Sovex Natural
Foods of Collegedale, Tennessee; a Division of McKee Foods Corp.
Name Changed to Blue Planet Foods in 2004 9626

General Mills, Inc. (Minneapolis, Minneapolis) 4137, 4333, 4391,
4577, 4608, 4866, 4891, 4949, 5329, 5354, 5804, 6355, 6466, 6471,
6562, 6715, 6722, 6734, 6810, 6834, 6863, 6968, 6969, 7033, 7137,
7173, 7189, 7197, 7269, 7286, 7298, 7351, 7398, 7538, 7578, 7929,
8175, 8192, 8480, 8586, 9132, 9488, 9521, 9533, 9550, 9626, 9693
Genetic Engineering, Transgenics, Transgenic Plants and
Biotechnology / Biotech 8599, 8702, 8788, 8804, 8937, 8970, 9000,
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9009, 9052, 9172, 9226, 9244, 9296, 9333, 9338, 9348, 9364, 9370,
9372, 9402, 9414, 9415, 9442, 9457, 9459, 9463, 9464, 9467, 9478,
9500, 9522, 9525, 9531, 9534, 9536, 9547, 9549, 9566, 9584, 9602,
9604, 9606, 9631, 9634, 9649, 9703, 9719, 9731, 9739, 9762, 9763,
9766, 9809, 9818, 9849, 9850, 9854
Genetically Engineered Foods–Consumer Concern / Response and
Labeling. Includes Non-Soy Foods 9296, 9338, 9348, 9387, 9442,
9478, 9604
Genetics, soybean. See Breeding of Soybeans and Classical
Genetics

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as
Feed 132, 159, 2031, 2365
Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid
Function and Cause Goiter) 3554, 3749, 3789, 5954, 6548, 6819,
7165, 7293, 7824, 7963, 9413, 9630, 9650
Golbitz, Peter. See Soyatech (Bar Harbor, Maine)
Gold Kist, Inc. (Georgia) 6214, 7005, 7888, 7899, 8196, 8197,
8220, 8324, 8325, 8625, 9167, 9261
Gossypium sp. See Cottonseed and Cotton

Georgeson, Charles Christian (1851-1931) of Kansas and Alaska
76, 93, 104, 110, 119, 126, 131, 135, 136, 139, 154, 166, 168, 181,
188, 200, 205, 210, 233, 236, 247, 252, 263, 264, 265, 292, 307,
322, 400, 412, 422, 470, 505, 511, 780, 781, 782, 799, 816, 1005,
1007, 2056, 2272, 2513, 2913, 4523, 5076, 8900, 9555, 9882
Germany. See Europe, Western–Germany
Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts
Germplasm Collections and Resources, Gene Banks, and Seed
Stores 4894, 5493, 5494, 5495, 5496, 5497, 5597, 5649, 5666,
6475, 6706, 6871, 6918, 7022, 7132, 7171, 7186, 7187, 7188, 7226,
7228, 7245, 7268, 7273, 7295, 7507, 7508, 7535, 7621, 7641, 7650,
7726, 7777, 7927, 8122, 8134, 8166, 8194, 8230, 8237, 8330, 8337,
8387, 8395, 8461, 8505, 8508, 8541, 8558, 8657, 8723, 8768, 8770,
8784, 8785, 8790, 8882, 8887, 8896, 8897, 8899, 8948, 8950, 8955,
8956, 8968, 8969, 9076, 9084, 9121, 9122, 9124, 9139, 9141, 9146,
9168, 9181, 9188, 9233, 9243, 9301, 9312, 9356, 9370, 9391, 9396,
9405, 9426, 9428, 9440, 9460, 9473, 9479, 9554, 9559, 9615, 9627,
9632, 9639, 9641, 9647, 9655, 9673, 9704, 9711, 9751, 9776, 9822
Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). See
also: Julian, Percy 1172, 3144, 3166, 3202, 3237, 3255, 3276, 3292,
3660, 3679, 3756, 3778, 3783, 3803, 3806, 3874, 3877, 3912, 3935,
3963, 4029, 4138, 4142, 4158, 4163, 4333, 4519, 4521, 4577, 4768,
4866, 4891, 4949, 5136, 5160, 5171, 5226, 5329, 5350, 5354, 5701,
5790, 5985, 6215, 7167, 7168, 7502, 7850, 8346, 8480, 8580, 8581,
8582, 8583, 8587, 8591, 8593, 8634, 8826, 9130, 9142, 9184, 9266,
9488, 9626, 9757, 9831
Global Warming / Climate Change as Environmental Issues 8962,
9052, 9104, 9547, 9560, 9761
Gluten. See Wheat Gluten
Glycerine, explosives made from. See Explosives Made from
Glycerine
Glycine javanica or Glycine wightii. See Neonotonia wightii
Glycine soja. See Wild Annual Soybean
Glycine species, wild perennial. See Wild, Perennial Relatives of
the Soybean

Government policies and programs effecting soybeans. See Policies
and programs
Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Graham, Sylvester (1794-1851). American Health Reformer and
Vegetarian (Actually Vegan) (New York) 1188, 1379, 2050, 2154,
2156, 2197, 3800
Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)
Grain Processing Corporation (GPC–Muscatine, Iowa) 6419, 8479,
8991, 9040, 9488, 9521, 9571
Grainaissance, Inc. (Emeryville, California) 8406
Granose Foods Ltd. (Newport Pagnell, Buckinghamshire [Bucks.],
England). Founded in 1899 under the name The International
Health Association Ltd. Renamed Granose Foods Ltd. in 1926.
Acquired by Haldane Foods Group in Jan. 1991 6310, 6678, 6941,
9024, 9717
Granules, from whole soybeans. See Whole Soy Flakes
Granum. See Natural Foods Distributors and Master Distributors in
the USA–Janus
Grazing green soybean plants. See Feeds / Forage from Soybean
Plants–Pasture, Grazing or Foraging
Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil
Improvement 211, 222, 226, 250, 252, 282, 295, 300, 346, 351, 362,
370, 372, 412, 416, 432, 438, 454, 456, 460, 527, 603, 606, 628,
641, 650, 651, 693, 709, 746, 754, 773, 778, 782, 783, 831, 859,
868, 869, 882, 890, 911, 934, 948, 954, 965, 979, 982, 992, 1027,
1036, 1044, 1046, 1104, 1105, 1114, 1123, 1132, 1136, 1140, 1216,
1218, 1222, 1243, 1259, 1269, 1270, 1272, 1278, 1328, 1352, 1355,
1385, 1390, 1401, 1415, 1421, 1422, 1467, 1469, 1516, 1629, 1634,
1662, 1677, 1731, 1758, 1779, 1849, 1913, 1999, 2007, 2019, 2082,
2134, 2157, 2160, 2303, 2317, 2457, 2591, 2594, 2630, 2640, 2641,
2654, 2661, 2666, 2667, 2676, 2768, 2769, 2783, 2789, 2797, 2802,
2835, 2843, 2860, 2878, 2932, 2951, 2977, 2990, 2998, 3000, 3046,
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3076, 3115, 3156, 3170, 3190, 3198, 3284, 3335, 3433, 3580, 3609,
3643, 3647, 3977, 4359, 4376, 4396, 4534, 4611, 4661, 4677, 4682,
4750, 4785, 4821, 4882, 5072, 5074, 5079, 5814, 5963, 6079, 6209,
6864, 6871, 7210, 7212, 7401, 8114, 8254, 8470, 8766, 8863, 9409
Green soybeans. See Soybean Seeds–Green
Green Vegetable Soybeans (Edamamé)–Machinery or Equipment
Used for Harvesting or Picking, Sorting, Cleaning, and / or
Shelling, Threshing, or Depodding 3183, 3561, 3899, 3900, 4150,
4188, 4719, 5769, 6638, 6643, 7849, 9286, 9425, 9431, 9432, 9507,
9533, 9886
Green Vegetable Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 33, 93, 110, 1036, 1041,
1260, 1422, 1726, 1773, 2630, 2828, 2830, 3040, 3053, 3089, 3152,
3183, 3299, 3472, 3473, 3496, 3508, 3520, 3561, 3603, 3683, 3876,
3882, 4188, 4211, 4226, 4431, 5769, 5935, 8279, 9555
Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 33, 904, 2483, 3183, 3247, 3313, 3537,
3561, 3716, 3809, 3865, 3876, 3900, 4134, 4140, 4167, 4226, 4233,
4249, 4250, 4272, 5027, 5112, 5513, 7413, 7519, 7737, 7761, 9316,
9321, 9406, 9494, 9499, 9506, 9507, 9532, 9607
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 2951, 7345, 9100
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–Individual Companies 9100, 9477
Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 121, 1528, 1529, 1872, 2704, 3209, 3335,
3653, 3836, 3890, 3926, 4095, 4129, 4392, 4678, 5452, 5455, 5769,
5770, 5790, 5935, 6484, 6593, 6871, 7112, 7933, 8047, 8137, 8252,
8280, 8558, 8889, 8926, 9009, 9080, 9121, 9122, 9181, 9380, 9453,
9471, 9474, 9475, 9779, 9887
Green Vegetable Soybeans–Leaves of the Soybean Plant Used as
Food or Medicine. Called Huo in Chinese 3154, 5172, 7512, 7816,
8279, 9886
Green Vegetable Soybeans–Marketing of 9468, 9563
Green Vegetable Soybeans–Soybean Seedlings or Their Leaves
Served as a Tender Vegetable. Called Doumiao or Tou Miao in
Chinese 9886
Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 93, 110, 136, 166,
211, 2630, 3022, 3053, 3215, 3787, 6190, 7665, 8168, 9019, 9100,
9227, 9233, 9253, 9286, 9316, 9321, 9361, 9378, 9406, 9425, 9431,
9432, 9460, 9468, 9477, 9494, 9495, 9499, 9506, 9507, 9512, 9517,
9532, 9533, 9536, 9554, 9555, 9561, 9563, 9565, 9614, 9633, 9635,
9886
Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 33, 34, 93, 110, 136, 166, 168, 169, 211, 261, 283, 324,

358, 382, 428, 548, 633, 709, 756, 869, 904, 912, 935, 1036, 1041,
1138, 1191, 1210, 1236, 1252, 1260, 1264, 1267, 1279, 1283, 1284,
1290, 1293, 1308, 1310, 1325, 1351, 1362, 1375, 1377, 1386, 1398,
1412, 1422, 1428, 1448, 1471, 1477, 1489, 1506, 1525, 1555, 1569,
1707, 1726, 1752, 1773, 1778, 1785, 1833, 1840, 1847, 1859, 2002,
2007, 2039, 2477, 2483, 2488, 2559, 2560, 2630, 2667, 2703, 2734,
2772, 2777, 2778, 2779, 2799, 2815, 2828, 2829, 2830, 2879, 2917,
2951, 2979, 3022, 3040, 3053, 3062, 3078, 3080, 3089, 3152, 3154,
3169, 3183, 3184, 3190, 3193, 3215, 3217, 3224, 3229, 3247, 3287,
3299, 3310, 3313, 3319, 3324, 3347, 3348, 3357, 3390, 3404, 3431,
3433, 3472, 3473, 3474, 3496, 3514, 3520, 3536, 3537, 3545, 3560,
3561, 3571, 3587, 3601, 3603, 3609, 3612, 3613, 3616, 3622, 3632,
3646, 3683, 3716, 3724, 3738, 3741, 3747, 3757, 3759, 3760, 3769,
3785, 3787, 3809, 3828, 3852, 3865, 3874, 3876, 3877, 3882, 3885,
3886, 3893, 3899, 3900, 3902, 3912, 3919, 3964, 3967, 3969, 3976,
3998, 4029, 4045, 4077, 4123, 4127, 4131, 4132, 4134, 4139, 4140,
4141, 4143, 4147, 4150, 4160, 4163, 4165, 4167, 4188, 4191, 4211,
4223, 4226, 4233, 4245, 4249, 4250, 4252, 4257, 4266, 4272, 4312,
4376, 4381, 4393, 4398, 4403, 4411, 4412, 4422, 4431, 4451, 4461,
4477, 4504, 4505, 4519, 4546, 4580, 4597, 4638, 4649, 4654, 4675,
4707, 4712, 4719, 4725, 4763, 4766, 4804, 4821, 4850, 4855, 4929,
4939, 4942, 4987, 5027, 5064, 5072, 5074, 5077, 5079, 5112, 5164,
5172, 5282, 5327, 5453, 5505, 5513, 5515, 5604, 5609, 5706, 5758,
6190, 6215, 6541, 6544, 6572, 6638, 6643, 6811, 6813, 6827, 6850,
7130, 7146, 7168, 7268, 7273, 7281, 7344, 7345, 7413, 7435, 7486,
7519, 7576, 7636, 7665, 7761, 7849, 7850, 7856, 7878, 8062, 8126,
8168, 8248, 8279, 8425, 8714, 8798, 8819, 9019, 9100, 9227, 9233,
9237, 9253, 9280, 9286, 9316, 9321, 9361, 9378, 9406, 9425, 9431,
9432, 9438, 9444, 9460, 9468, 9476, 9477, 9494, 9495, 9499, 9506,
9507, 9512, 9517, 9532, 9533, 9536, 9554, 9555, 9559, 9560, 9561,
9563, 9564, 9565, 9569, 9607, 9614, 9619, 9633, 9635, 9669, 9670,
9752, 9779, 9792, 9822, 9886
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 1422, 1506, 1628,
1752, 2630, 2778, 3022, 3217, 3299, 3313, 3429, 3473, 3474, 3496,
3520, 3561, 3603, 3612, 3616, 3632, 3683, 3716, 3741, 3757, 3760,
3769, 3785, 3828, 3852, 3865, 3874, 3876, 3877, 3882, 3885, 3893,
3900, 3902, 3964, 3998, 4132, 4134, 4140, 4147, 4188, 4211, 4226,
4233, 4249, 4250, 4257, 4272, 4376, 4393, 4403, 4411, 4422, 4431,
4451, 4461, 4477, 4654, 4719, 4766, 4939, 4942, 5064, 5072, 5079,
5112, 5164, 5172, 5453, 5513, 5604, 5758, 5892, 6572, 6638, 6827,
6850, 7273, 7413, 7849, 8126, 8279, 8819, 9169, 9227, 9237, 9280,
9425, 9431, 9432, 9444, 9476, 9499, 9517, 9554, 9555, 9559, 9607,
9619, 9635, 9669, 9670, 9886
Griffith Laboratories (Chicago and Alsip, Illinois) 3912, 5804,
6466, 6689, 6715, 6788, 6858, 7013, 7033, 7244, 7467, 7538, 7624,
7929, 8276, 8480, 8591, 8593, 8634, 8985, 9132, 9184, 9521, 9667
Grilled tofu. See Tofu, Grilled. Japanese-Style
Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits
Groundnuts. See Peanut, Peanuts
Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances
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3540, 3756, 3782, 3978, 3979, 4354, 4374, 4375, 4585, 4617, 4618,
4619, 4640, 4672, 4692, 4757, 5160, 5226, 7248, 7527, 8346, 9142,
9497, 9846

Guam. See Oceania–Guam
Gunther Products, Inc. (Galesburg, Illinois. Founded by J.K.
Gunter in 1949. Started in 1950. Acquired in April 1995 by Quest
International, a Unit of Unilever) 4577, 5804, 5927, 6124, 6295,
6405, 6466, 6601, 6800, 6858, 6988, 7157, 8591, 8634, 9488, 9521
Haage & Schmidt (Erfurt, Germany) 709, 814, 818, 2030
Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur,
Vienna, Austria) 50, 52, 55, 61, 252, 323, 709, 718, 753, 756, 799,
812, 816, 818, 1189, 1392, 1470, 1548, 1822, 2007, 2029, 2030,
2056, 2946, 3281, 3622, 5072, 5075
Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt
Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 352, 1043, 1061, 1573, 1599, 1613, 1643, 1672, 1680,
1681, 1683, 1687, 1697, 1702, 1705, 1706, 1707, 1710, 1711, 1712,
1713, 1777, 1778, 1785, 1787, 1788, 1790, 1814, 1815, 1823, 1824,
1825, 1834, 1839, 1854, 1856, 1870, 1871, 1885, 1888, 1905, 1907,
1911, 1930, 1940, 1946, 1954, 1955, 1959, 1965, 1966, 1973, 1992,
1993, 2003, 2010, 2011, 2017, 2020, 2072, 2074, 2080, 2109, 2111,
2112, 2114, 2115, 2121, 2132, 2134, 2177, 2254, 2270, 2324, 2330,
2331, 2367, 2440, 2490, 2549, 2559, 2560, 2568, 2572, 2577, 2697,
2821, 2822, 2986, 3273, 3285, 3299, 3358, 3430, 3434, 3446, 3634,
3741, 3742, 3840, 3874, 3875, 3877, 3916, 4095, 4209, 4216, 4319,
4335, 4338, 4339, 4720, 4739, 4764, 4802, 4852, 4858, 4905, 4967,
5052, 5058, 5060, 5096, 5175, 5178, 5267, 5439, 5448, 5461, 5464,
5465, 5470, 5478, 5521, 6256, 6519, 6752, 6847, 6854, 6865, 6873,
6876, 6879, 7163, 7521, 7934, 8253, 8455, 8483, 8541, 9831, 9885
Hain Celestial Group, Inc. (Uniondale, New York). Hain Food
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov.
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods
8228, 9536, 9593, 9620, 9873
Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire,
England). Including Regular Tofu Co., Realeat Foods, Direct Foods,
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice,
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial
Group in fall 2006 6310, 6941, 9024, 9717
Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 2007, 2045, 2065, 2638,
5628, 5629, 5854, 5892, 6346, 6552, 6582, 6693, 6803, 6925, 7054,
7159, 7167, 7269, 7665, 7843, 7905, 7975, 7978, 8017, 8124, 8168,
8292, 8331, 8336, 8457, 8487, 8727, 8737, 8829, 8998, 9374, 9752
Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan

Harburger Oelwerke Brinckmann und Mergell (Harburg, near
Hamburg, Germany) 4585, 4619, 4672, 4757, 6244, 7258, 7368,
9497
Harrison, D.W. (M.D.) (1921-2011), and Africa Basic Foods
(Uganda) 6787, 8634
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des
Moines, Iowa, since Jan. 1998 3096, 3097, 3098, 3099, 3102, 3199,
3296, 3436, 4063, 4952, 5841, 5949, 6402, 6629, 6873, 6876, 7106,
7591, 8253, 8254, 8313, 9017, 9373, 9396
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 252, 325, 333,
339, 362, 366, 392, 405, 406, 426, 427, 432, 448, 490, 511, 600,
604, 607, 628, 662, 680, 699, 724, 727, 762, 799, 881, 882, 883,
890, 904, 906, 936, 970, 985, 992, 997, 1019, 1034, 1035, 1056,
1058, 1078, 1114, 1140, 1171, 1176, 1209, 1216, 1234, 1249, 1258,
1261, 1264, 1276, 1282, 1285, 1287, 1315, 1324, 1326, 1328, 1357,
1374, 1388, 1389, 1390, 1391, 1393, 1402, 1409, 1422, 1424, 1425,
1431, 1434, 1438, 1444, 1446, 1457, 1460, 1465, 1473, 1489, 1517,
1540, 1567, 1574, 1586, 1587, 1615, 1630, 1632, 1634, 1635, 1642,
1648, 1653, 1667, 1691, 1751, 1763, 1768, 1794, 1797, 1814, 1815,
1879, 1888, 1893, 1898, 1906, 1911, 1924, 1958, 1960, 1976, 2000,
2007, 2009, 2048, 2051, 2066, 2068, 2070, 2077, 2091, 2096, 2109,
2112, 2115, 2116, 2119, 2126, 2133, 2160, 2170, 2181, 2182, 2191,
2211, 2212, 2231, 2232, 2240, 2252, 2301, 2303, 2326, 2330, 2342,
2353, 2364, 2369, 2403, 2440, 2445, 2452, 2476, 2489, 2541, 2552,
2559, 2560, 2564, 2580, 2596, 2612, 2616, 2623, 2643, 2644, 2664,
2666, 2683, 2685, 2697, 2709, 2750, 2754, 2780, 2828, 2829, 2898,
2918, 2931, 2934, 2988, 3008, 3009, 3010, 3016, 3058, 3073, 3091,
3151, 3303, 3319, 3357, 3446, 3510, 3561, 3565, 3721, 3786, 3879,
3890, 3937, 3977, 3988, 4104, 4134, 4203, 4244, 4256, 4287, 4327,
4358, 4432, 4448, 4459, 4519, 4763, 4956, 4960, 5043, 5072, 5164,
5244, 5254, 5425, 5483, 5644, 5648, 5661, 5722, 5732, 5749, 5946,
5953, 5960, 6079, 6209, 6283, 6300, 6363, 6432, 6624, 6756, 6821,
6921, 6966, 7021, 7210, 7280, 7315, 7319, 7354, 7413, 7519, 7623,
7749, 8101, 8240, 8282, 8465, 8497, 8632, 8761, 9009, 9747
Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
Hayes Ashdod Ltd. (renamed Solbar Hatzor Ltd. in April 1987) and
Hayes General Technology (Israel) 5987, 9070, 9137, 9184, 9666,
9667, 9668
Healing arts, alternative. See Medicine–Alternative

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg,
Germany)
Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and
Bruno Rewald, PhD 2973, 3126, 3191, 3255, 3271, 3352, 3388,

Health and Dietary / Food Reform Movements, especially from
1830 to the 1930s 3800, 5706, 6310, 6941, 9717
Health claims. See Claim or Claims of Health Benefits–Usually
Authorized by the FDA
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Health–Domestic science. See Domestic Science / Home
Economics Movement in the United States

Herbicides. See Weeds–Control and Herbicide Use
Hexane. See Solvents

Health Food Company of New York (Started in 1875 by Frank
Fuller) 1210
Health foods distributors and wholesalers. See Balanced Foods, Inc.
(New York City, and New Jersey)
Health Foods Distributors and Wholesalers–General and Other
(1890s to 1960s) 5515
Health Foods Industry–Trade Associations–Natural Products
Association (NPA). Named National Nutritional Foods Association
(NNFA) from 1970 until 15 July 2006. Founded in 1937 as the
National Health Foods Association by Anthony Berhalter of
Chicago. Renamed NNFA in 1970 8406
Health Foods–Manufacturers 1033, 1210, 3292, 3310, 3353, 3374,
3912, 3976, 4519
Health foods manufacturers. See El Molino Mills, Health Food
Company of New York, Ralston Health Food Co.
Health Foods Movement and Industry in the United States–General
(Started in the 1890s by Seventh-day Adventists) 2940, 4521, 5515,
5954, 6004, 6217, 8509, 9638
Health foods movement in Los Angeles, California. See Davis,
Adelle, El Molino Mills
Health Foods Stores / Shops (mostly USA)–Early (1877 to 1970s)
3310, 3912, 3968, 4519, 5283, 6215, 6946, 9230
Health Valley (Los Angeles, then Montebello, California). Acquired
by Natural Nutrition Group. Acquired by Hain Food Group of
Uniondale, New York, on 18 May 1999 8352
Heart disease and diet. See Cardiovascular Disease, Especially
Heart Disease and Stroke
Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate
Red Blood Cells) 776, 5357, 5651, 6088, 6574, 7075, 7165, 7169,
7744, 7963, 8116, 8664, 8950, 9052
Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa)
212, 1396, 2471, 3334
Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of
plantain) 92, 116, 121, 212, 213, 592, 642, 672, 700, 776, 823, 842,
1012, 1023, 1069, 1107, 1128, 1283, 1378, 1472, 1591, 1774, 1913,
1996, 2002, 2210, 2236, 2262, 2290, 3008, 3010, 3268, 3289, 3316,
3363, 3380, 3407, 3471, 4074, 4192, 4718, 4929, 4993, 5078, 5701,
5707, 6096, 7507, 7518, 8586, 8646, 8734, 9547, 9737, 9767, 9784,
9794, 9807, 9826, 9840, 9848, 9857

Higashimaru. See Soy Sauce Companies (Asia)
Higeta. See Soy Sauce Companies (Asia)
Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods
America Corporation (Los Angeles, California)
Historical–Documents about Food Uses of Soybeans in the USA
before 1900 4, 5, 7, 8, 28, 31, 33, 34, 50, 54, 55, 61, 63, 64, 73, 124,
127, 128, 129, 131, 137, 150, 155, 168, 169, 172, 231, 261, 273,
331, 343, 351, 356, 358
Historical–Documents on Soybeans or Soyfoods Published Before
1900 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41, 42, 45, 49, 50, 51, 52, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 66, 67, 68, 69, 71, 73, 77, 78, 79, 80, 81, 83, 84, 85, 86, 87,
88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103,
104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116,
117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129,
130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142,
143, 144, 145, 146, 147, 149, 150, 151, 152, 153, 154, 155, 156,
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169,
170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182,
183, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196,
197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209,
210, 211, 212, 213, 214, 216, 217, 218, 219, 220, 221, 222, 224,
225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237,
238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250,
252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 263, 264,
265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277,
278, 279, 280, 281, 282, 283, 286, 287, 288, 289, 290, 291, 292,
293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 305, 306,
307, 308, 309, 310, 311, 312, 313, 314, 315, 317, 318, 320, 321,
322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347,
348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360,
361
Historical–Documents on Soybeans or Soyfoods Published from
1900 to 1923 362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372,
373, 374, 375, 376, 377, 378, 379, 381, 382, 383, 384, 385, 386,
387, 388, 389, 390, 391, 392, 393, 394, 397, 398, 399, 400, 401,
402, 403, 404, 405, 406, 407, 408, 409, 411, 412, 413, 414, 415,
416, 417, 418, 419, 420, 421, 422, 423, 424, 425, 426, 427, 428,
429, 430, 431, 432, 433, 434, 435, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455,
456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468,
469, 470, 471, 472, 473, 475, 476, 477, 478, 479, 480, 481, 482,
483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495,
496, 497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508,
509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521,
522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534,
535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547,
548, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558, 559, 560,
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561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571, 573, 575,
576, 577, 578, 579, 581, 582, 583, 584, 585, 586, 587, 588, 589,
590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602,
603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615,
616, 617, 618, 619, 620, 621, 622, 623, 624, 625, 626, 627, 628,
629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640, 641,
642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654,
655, 656, 657, 658, 659, 660, 661, 662, 663, 664, 665, 666, 667,
668, 669, 670, 671, 672, 673, 674, 675, 676, 677, 678, 679, 680,
681, 682, 683, 684, 685, 686, 687, 688, 689, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707,
708, 709, 710, 711, 712, 713, 714, 715, 716, 717, 718, 719, 720,
721, 722, 723, 724, 725, 726, 727, 728, 729, 730, 731, 732, 733,
734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745, 746,
747, 748, 749, 750, 751, 752, 753, 754, 755, 756, 757, 758, 759,
760, 762, 763, 764, 765, 766, 768, 769, 770, 771, 772, 773, 774,
775, 776, 777, 778, 779, 780, 781, 782, 783, 784, 785, 786, 787,
788, 789, 790, 791, 792, 793, 794, 795, 796, 797, 798, 799, 800,
801, 802, 803, 804, 805, 806, 807, 808, 809, 810, 811, 812, 813,
814, 815, 816, 817, 818, 819, 820, 821, 822, 823, 824, 825, 828,
829, 830, 831, 832, 833, 834, 835, 836, 837, 838, 839, 840, 841,
842, 843, 844, 845, 846, 847, 848, 849, 850, 851, 852, 853, 854,
855, 856, 857, 858, 859, 860, 861, 862, 863, 864, 865, 866, 867,
868, 869, 870, 871, 872, 873, 874, 875, 876, 877, 878, 879, 880,
881, 882, 883, 884, 885, 886, 887, 888, 889, 890, 891, 892, 893,
894, 895, 896, 897, 898, 899, 900, 901, 902, 903, 904, 905, 906,
907, 908, 909, 910, 911, 912, 913, 914, 915, 916, 917, 918, 919,
920, 921, 922, 923, 924, 925, 926, 927, 928, 929, 930, 931, 932,
934, 935, 936, 937, 938, 939, 940, 941, 942, 943, 944, 945, 946,
947, 948, 949, 950, 951, 952, 953, 954, 955, 956, 957, 958, 959,
960, 961, 962, 963, 964, 965, 966, 967, 968, 969, 970, 971, 972,
973, 974, 975, 976, 977, 978, 979, 980, 981, 982, 983, 984, 985,
986, 987, 988, 989, 990, 991, 992, 993, 994, 995, 996, 997, 998,
999, 1000, 1001, 1002, 1003, 1004, 1005, 1006, 1007, 1008, 1009,
1010, 1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018, 1019, 1020,
1022, 1023, 1024, 1025, 1026, 1027, 1028, 1029, 1030, 1031, 1032,
1033, 1034, 1035, 1036, 1037, 1038, 1039, 1040, 1041, 1042, 1043,
1044, 1045, 1046, 1047, 1048, 1049, 1050, 1051, 1052, 1053, 1054,
1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062, 1063, 1064, 1065,
1066, 1067, 1068, 1069, 1070, 1071, 1073, 1074, 1076, 1077, 1078,
1079, 1080, 1081, 1082, 1083, 1084, 1085, 1086, 1087, 1088, 1089,
1090, 1091, 1092, 1093, 1094, 1095, 1097, 1098, 1099, 1100, 1101,
1102, 1103, 1104, 1105, 1106, 1107, 1108, 1109, 1110, 1111, 1112,
1113, 1114, 1115, 1116, 1117, 1118, 1119, 1120, 1121, 1122, 1123,
1124, 1125, 1126, 1127, 1128, 1129, 1130, 1131, 1132, 1133, 1134,
1135, 1136, 1137, 1138, 1139, 1140, 1141, 1142, 1143, 1144, 1145,
1146, 1147, 1148, 1149, 1150, 1151, 1152, 1153, 1154, 1155, 1156,
1157, 1158, 1159, 1160, 1161, 1162, 1163, 1164, 1165, 1166, 1167,
1168, 1169, 1170, 1171, 1172, 1173, 1174, 1175, 1176, 1177, 1178,
1179, 1180, 1181, 1182, 1183, 1184, 1185, 1186, 1187, 1188, 1189,
1190, 1191, 1192, 1193, 1194, 1195, 1196, 1197, 1198, 1199, 1200,
1201, 1202, 1203, 1204, 1205, 1206, 1207, 1208, 1209, 1210, 1211,
1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 1221, 1222,
1223, 1224, 1225, 1226, 1227, 1228, 1229, 1230, 1231, 1232, 1234,
1235, 1236, 1237, 1238, 1239, 1240, 1241, 1242, 1243, 1244, 1245,
1246, 1247, 1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255, 1256,
1257, 1258, 1259, 1260, 1261, 1262, 1263, 1264, 1265, 1266, 1267,
1268, 1269, 1270, 1271, 1272, 1273, 1274, 1275, 1276, 1277, 1278,
1279, 1280, 1281, 1282, 1283, 1284, 1285, 1286, 1287, 1288, 1289,
1290, 1291, 1292, 1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300,

1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308, 1309, 1310, 1311,
1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320, 1321, 1322,
1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1333, 1334,
1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1345,
1346, 1347, 1348, 1349, 1350, 1351, 1352, 1353, 1354, 1355, 1356,
1357, 1359, 1360, 1361, 1362, 1363, 1364, 1365, 1366, 1367, 1368,
1369, 1370, 1372, 1373, 1374, 1375, 1376, 1377, 1378, 1379, 1380,
1381, 1382, 1383, 1384, 1385, 1386, 1387, 1388, 1389, 1390, 1391,
1392, 1393, 1394, 1395, 1396, 1397, 1398, 1399, 1400, 1401, 1402,
1403, 1404, 1405, 1406, 1407, 1408, 1409, 1410, 1411, 1412, 1413,
1414, 1415, 1416, 1417, 1418, 1419, 1420, 1421, 1422, 1423, 1424,
1425, 1426, 1427, 1428, 1429, 1430, 1431, 1432, 1433, 1434, 1435,
1436, 1437, 1438, 1439, 1440, 1441, 1442, 1443, 1444, 1445, 1446,
1447, 1448, 1449, 1450, 1451, 1452, 1453, 1454, 1455, 1456, 1457,
1458, 1459, 1460, 1461, 1462, 1463, 1464, 1465, 1466, 1467, 1468,
1469, 1470, 1471, 1472, 1473, 1474, 1475, 1476, 1477, 1478, 1479,
1480, 1481, 1482, 1483, 1484, 1485, 1486, 1487, 1488, 1489, 1490,
1491, 1492, 1493, 1494, 1495, 1496, 1497, 1498, 1499, 1500, 1501,
1502, 1503, 1504, 1505, 1506, 1507, 1508, 1509, 1510, 1511, 1512,
1513, 1514, 1515, 1516, 1517, 1518, 1519, 1520, 1521, 1522, 1523,
1524, 1525, 1526, 1527, 1528, 1529, 1530, 1531, 1532, 1533, 1534,
1535, 1536, 1537, 1538, 1539, 1540, 1541, 1542, 1543, 1544, 1545,
1546, 1547, 1548, 1549, 1550, 1551, 1552, 1553, 1554, 1555, 1556,
1557, 1558, 1559, 1560, 1561, 1562, 1563, 1564, 1565, 1566, 1567,
1568, 1569, 1570, 1571, 1572, 1573, 1574, 1575, 1576, 1577, 1578,
1579, 1580, 1581, 1582, 1583, 1584, 1585, 1586, 1587, 1588, 1589,
1590, 1591, 1592, 1593, 1594, 1595, 1596, 1597, 1598, 1599, 1600,
1601, 1602, 1603, 1604, 1605, 1606, 1607, 1608, 1609, 1610, 1612,
1613, 1614, 1615, 1616, 1617, 1618, 1619, 1620, 1621, 1622, 1623,
1624, 1625, 1626, 1627, 1628, 1629, 1630, 1631, 1632, 1633, 1634,
1635, 1636, 1637, 1638, 1639, 1640, 1641, 1642, 1643, 1644, 1645,
1646, 1647, 1648, 1649, 1650, 1651, 1652, 1653, 1654, 1655, 1656,
1657, 1658, 1659, 1660, 1661, 1662, 1663, 1664, 1665, 1666, 1667,
1668, 1669, 1670, 1671, 1672, 1673, 1674, 1675, 1676, 1677, 1678,
1679, 1680, 1681, 1682, 1683, 1684, 1685, 1686, 1687, 1688, 1689,
1690, 1691, 1692, 1693, 1694, 1695, 1696, 1697, 1698, 1699, 1700,
1701, 1702, 1703, 1704, 1705, 1706, 1707, 1708, 1709, 1710, 1711,
1712, 1713, 1714, 1715, 1716, 1717, 1718, 1719, 1720, 1721, 1722,
1723, 1724, 1725, 1726, 1727, 1728, 1729, 1730, 1731, 1732, 1733,
1734, 1735, 1736, 1737, 1738, 1739, 1740, 1741, 1742, 1743, 1744,
1745, 1746, 1747, 1748, 1749, 1750, 1751, 1752, 1753, 1754, 1755,
1756, 1757, 1758, 1759, 1760, 1761, 1762, 1763, 1765, 1766, 1767,
1768, 1769, 1770, 1771, 1772, 1773, 1774, 1775, 1776, 1777, 1778,
1779, 1780, 1781, 1782, 1783, 1784, 1785, 1786, 1787, 1788, 1789,
1790, 1791, 1792, 1793, 1794, 1795, 1796, 1797, 1798, 1799, 1800,
1801, 1802, 1803, 1804, 1805, 1806, 1807, 1808, 1809, 1810, 1811,
1812, 1813, 1814, 1815, 1816, 1817, 1818, 1819, 1820, 1821, 1822,
1823, 1824, 1825, 1826, 1827, 1828, 1829, 1830, 1831, 1832, 1833,
1834, 1835, 1836, 1837, 1838, 1839, 1840, 1841, 1842, 1843, 1844,
1845, 1846, 1847, 1848, 1849, 1850, 1852, 1853, 1854, 1855, 1856,
1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 1865, 1866, 1867,
1868, 1869, 1870, 1871, 1872, 1873, 1874, 1875, 1876, 1877, 1878,
1879, 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889,
1890, 1891, 1892, 1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900,
1901, 1902, 1903, 1904, 1905, 1906, 1907, 1908, 1909, 1910, 1911,
1912, 1913, 1914, 1915, 1916, 1917, 1918, 1919, 1920, 1921, 1922,
1923, 1924, 1925, 1926, 1927, 1928, 1929, 1930, 1931, 1932, 1933,
1934, 1935, 1936, 1937, 1938, 1939, 1940, 1941, 1942, 1943, 1944,
1945, 1946, 1947, 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966,
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1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1977,
1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988,
1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999,
2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010,
2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2022,
2023, 2024, 2025, 2026, 2027, 2028, 2029, 2030, 2031, 2032, 2033,
2034, 2035, 2036, 2037, 2038, 2039, 2040, 2041, 2042, 2043, 2044,
2045, 2046, 2047, 2048, 2049, 2050, 2051, 2052, 2053, 2054, 2055,
2056, 2057, 2058, 2059, 2060, 2061, 2062, 2063, 2064, 2065, 2066,
2067, 2068, 2069, 2070, 2071, 2072, 2073, 2074, 2075, 2076, 2077,
2078, 2079, 2080, 2081, 2082, 2083, 2084, 2085, 2086, 2087, 2088,
2089, 2090, 2091, 2092, 2093, 2094, 2095, 2096, 2097, 2098, 2099,
2100, 2101, 2102, 2103, 2104, 2105, 2106, 2107, 2108, 2109, 2110,
2111, 2112, 2113, 2114, 2115, 2116, 2117, 2118, 2119, 2120, 2121,
2122, 2123, 2124, 2125, 2126, 2127, 2128, 2129, 2130, 2131, 2132,
2133, 2134, 2135, 2136, 2137, 2138, 2139, 2140, 2141, 2142, 2143,
2144, 2145, 2146, 2147, 2148, 2149, 2150, 2151, 2152, 2153, 2154,
2155, 2156, 2157, 2158, 2159, 2160, 2210, 2307, 2382
Historical–Documents (Published After 1923) About Soybeans or
Soyfoods from 1900 to 1923 2172
Historical–Earliest Commercial Product Seen of a Particular Type
or Made in a Particular Geographic Area 794
Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 4, 7, 30, 41, 50, 54, 58, 61, 63, 66, 67, 71, 73, 79,
83, 84, 86, 89, 91, 93, 94, 101, 102, 103, 106, 110, 111, 118, 120,
127, 131, 132, 140, 144, 146, 155, 158, 159, 160, 161, 168, 171,
172, 182, 186, 188, 195, 196, 197, 205, 211, 215, 230, 231, 242,
245, 252, 256, 261, 273, 282, 292, 311, 322, 332, 343, 351, 356,
362, 366, 374, 375, 381, 382, 384, 400, 405, 415, 425, 426, 427,
432, 448, 454, 460, 474, 478, 483, 505, 509, 511, 523, 529, 547,
548, 550, 552, 556, 567, 577, 584, 588, 591, 592, 596, 605, 607,
609, 633, 653, 662, 664, 693, 697, 700, 712, 718, 750, 756, 758,
765, 768, 776, 777, 786, 791, 799, 803, 814, 815, 817, 819, 824,
852, 859, 864, 881, 883, 891, 915, 951, 954, 976, 1005, 1006, 1011,
1015, 1020, 1033, 1036, 1041, 1056, 1076, 1090, 1091, 1092, 1103,
1117, 1131, 1149, 1156, 1173, 1198, 1201, 1212, 1260, 1266, 1290,
1293, 1308, 1310, 1312, 1321, 1327, 1342, 1375, 1377, 1382, 1393,
1398, 1402, 1422, 1444, 1458, 1465, 1471, 1555, 1557, 1563, 1569,
1605, 1609, 1627, 1639, 1641, 1644, 1647, 1675, 1684, 1685, 1692,
1702, 1717, 1726, 1728, 1741, 1761, 1773, 1777, 1787, 1822, 1845,
1847, 1865, 1878, 1929, 1984, 2007, 2023, 2036, 2037, 2040, 2047,
2049, 2054, 2057, 2077, 2122, 2149, 2154, 2156, 2160, 2201, 2227,
2231, 2283, 2316, 2318, 2329, 2330, 2422, 2425, 2440, 2475, 2487,
2545, 2627, 2630, 2635, 2637, 2638, 2641, 2667, 2677, 2688, 2694,
2714, 2724, 2737, 2742, 2759, 2772, 2823, 2828, 2830, 2838, 2842,
2915, 2938, 2940, 2974, 2984, 2987, 3040, 3053, 3059, 3089, 3152,
3162, 3183, 3207, 3223, 3224, 3225, 3228, 3242, 3252, 3278, 3279,
3280, 3299, 3310, 3386, 3387, 3389, 3398, 3426, 3432, 3472, 3473,
3508, 3514, 3520, 3537, 3561, 3571, 3575, 3598, 3603, 3621, 3632,
3679, 3682, 3683, 3685, 3787, 3791, 3797, 3824, 3845, 3858, 3866,
3876, 3918, 3924, 3930, 3955, 3956, 3957, 4018, 4049, 4093, 4095,
4138, 4141, 4147, 4220, 4226, 4227, 4254, 4263, 4265, 4295, 4378,
4403, 4420, 4463, 4466, 4491, 4494, 4516, 4519, 4523, 4549, 4597,
4623, 4641, 4645, 4674, 4721, 4763, 4769, 4777, 4826, 4829, 4861,
4862, 4876, 4891, 4915, 4929, 4938, 4942, 4945, 4966, 5000, 5027,
5029, 5077, 5090, 5155, 5185, 5224, 5225, 5247, 5248, 5274, 5340,
5432, 5542, 5629, 5648, 5657, 5769, 5824, 5826, 5859, 5892, 5906,

5935, 5954, 5987, 6109, 6172, 6173, 6179, 6211, 6265, 6297, 6346,
6442, 6459, 6467, 6475, 6496, 6530, 6549, 6554, 6559, 6625, 6649,
6655, 6676, 6766, 6787, 6792, 6798, 6839, 6862, 6918, 6943, 6946,
6976, 6983, 7033, 7070, 7099, 7103, 7112, 7165, 7228, 7269, 7296,
7298, 7442, 7467, 7472, 7481, 7572, 7574, 7640, 7665, 7712, 7822,
7827, 7843, 7845, 7918, 7969, 8168, 8292, 8300, 8409, 8443, 8558,
8737, 8823, 8962, 9070, 9126, 9157, 9244, 9439, 9544, 9828, 9886
Historical–Earliest Document Seen of a Particular Type 50, 352,
1739, 2587, 2959, 5519
Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 2, 3, 10, 11, 13, 18, 24, 32, 39, 50, 56, 61, 97, 112, 119,
136, 155, 167, 172, 183, 198, 205, 269, 276, 283, 321, 326, 347,
351, 374, 375, 402, 453, 469, 518, 522, 608, 698, 703, 791, 794,
873, 964, 993, 1017, 1117, 1712, 1733, 1922, 1944, 1949, 2120,
2139, 2172, 2258, 2272, 2467, 3115, 3406, 3685, 3716, 5074, 5174,
5969, 6040, 6062, 6644, 6857, 7282, 7337, 7397, 7745, 7774
Historical–Earliest Document Seen on a Particular Subject 2, 10,
33, 37, 52, 53, 75, 106, 111, 136, 138, 141, 165, 166, 252, 261, 273,
304, 321, 338, 360, 362, 380, 396, 400, 405, 424, 505, 522, 530,
534, 555, 559, 592, 596, 599, 609, 624, 630, 669, 712, 756, 775,
822, 859, 883, 898, 903, 927, 929, 979, 982, 983, 999, 1033, 1061,
1084, 1090, 1092, 1151, 1171, 1172, 1187, 1293, 1312, 1377, 1422,
1457, 1459, 1555, 1610, 1629, 1631, 1643, 1685, 1713, 1890, 1954,
1966, 2024, 2217, 2316, 2333, 2549, 2638, 2666, 2700, 2714, 2753,
2767, 2823, 2839, 2938, 2951, 3095, 3102, 3137, 3145, 3162, 3183,
3212, 3215, 3237, 3292, 3521, 3522, 3560, 3597, 3610, 3649, 3762,
3783, 3803, 3912, 4014, 4137, 4138, 4279, 4405, 4628, 4866, 4894,
4975, 5142, 5294, 5355, 5358, 5379, 5426, 5456, 5469, 5519, 5557,
5664, 5769, 5826, 5835, 5884, 5891, 5892, 6016, 6075, 6141, 6210,
6245, 6496, 6599, 6715, 6863, 6944, 6953, 6954, 7202, 7248, 7275,
7389, 7465, 7609, 7610, 7640, 7665, 7859, 7888, 8190, 9217
Historical–Earliest Document Seen on a Particular Subject 2, 4, 6,
7, 10, 11, 13, 16, 18, 24, 32, 33, 37, 38, 39, 42, 50, 53, 56, 58, 61,
62, 63, 83, 89, 93, 94, 97, 106, 110, 111, 112, 118, 119, 121, 127,
129, 131, 136, 138, 141, 146, 155, 158, 159, 160, 161, 165, 166,
167, 172, 182, 183, 188, 189, 195, 196, 198, 205, 215, 230, 231,
245, 252, 256, 261, 270, 276, 282, 283, 304, 311, 321, 322, 325,
326, 332, 338, 347, 351, 355, 356, 360, 362, 366, 374, 375, 380,
382, 384, 385, 396, 400, 401, 402, 405, 424, 427, 431, 432, 433,
437, 448, 453, 454, 470, 474, 479, 481, 483, 490, 491, 505, 511,
513, 518, 522, 529, 530, 534, 542, 544, 559, 562, 567, 577, 592,
596, 597, 599, 602, 607, 608, 609, 619, 624, 629, 636, 657, 662,
669, 684, 698, 700, 703, 704, 713, 724, 727, 728, 756, 762, 775,
786, 791, 799, 800, 808, 814, 815, 817, 818, 819, 822, 833, 848,
859, 873, 881, 882, 883, 891, 897, 898, 902, 903, 915, 926, 927,
929, 934, 935, 954, 964, 976, 979, 982, 983, 993, 1015, 1019, 1036,
1039, 1041, 1048, 1056, 1058, 1061, 1067, 1071, 1076, 1081, 1084,
1090, 1092, 1117, 1121, 1123, 1126, 1132, 1133, 1139, 1140, 1149,
1151, 1154, 1167, 1171, 1172, 1173, 1180, 1187, 1188, 1191, 1195,
1196, 1197, 1198, 1201, 1204, 1247, 1261, 1265, 1266, 1272, 1293,
1312, 1327, 1377, 1386, 1392, 1402, 1409, 1422, 1444, 1459, 1465,
1470, 1471, 1491, 1492, 1496, 1509, 1522, 1529, 1540, 1545, 1555,
1561, 1571, 1575, 1594, 1605, 1610, 1627, 1629, 1631, 1632, 1639,
1641, 1643, 1644, 1664, 1672, 1675, 1682, 1683, 1684, 1690, 1696,
1702, 1712, 1713, 1733, 1768, 1773, 1775, 1778, 1779, 1787, 1791,
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1818, 1822, 1823, 1837, 1845, 1847, 1878, 1904, 1911, 1922, 1939,
1944, 1954, 1960, 1966, 1973, 1976, 2000, 2007, 2009, 2018, 2020,
2023, 2024, 2036, 2043, 2044, 2045, 2046, 2055, 2064, 2077, 2085,
2112, 2121, 2139, 2149, 2160, 2217, 2222, 2229, 2231, 2258, 2272,
2316, 2318, 2323, 2333, 2336, 2425, 2429, 2440, 2445, 2452, 2467,
2483, 2487, 2489, 2490, 2505, 2507, 2513, 2545, 2549, 2559, 2568,
2575, 2577, 2580, 2588, 2614, 2621, 2637, 2638, 2666, 2688, 2694,
2700, 2703, 2714, 2718, 2753, 2767, 2823, 2828, 2839, 2897, 2916,
2938, 2951, 2984, 3011, 3020, 3045, 3053, 3059, 3077, 3095, 3102,
3115, 3137, 3145, 3152, 3156, 3162, 3183, 3207, 3209, 3215, 3224,
3228, 3229, 3237, 3242, 3252, 3274, 3279, 3292, 3296, 3358, 3386,
3387, 3406, 3415, 3429, 3431, 3433, 3473, 3496, 3521, 3522, 3531,
3560, 3561, 3575, 3598, 3600, 3603, 3610, 3622, 3632, 3649, 3668,
3685, 3716, 3762, 3768, 3783, 3785, 3797, 3803, 3838, 3874, 3877,
3882, 3912, 3918, 3926, 3930, 3955, 3990, 4014, 4041, 4049, 4053,
4095, 4099, 4110, 4137, 4138, 4162, 4188, 4220, 4227, 4295, 4309,
4322, 4333, 4375, 4392, 4394, 4405, 4406, 4414, 4427, 4448, 4470,
4491, 4519, 4549, 4577, 4598, 4628, 4645, 4674, 4705, 4767, 4769,
4820, 4822, 4861, 4891, 4894, 4915, 4936, 4949, 4952, 4975, 4982,
4983, 4984, 5074, 5142, 5155, 5174, 5185, 5224, 5248, 5249, 5254,
5263, 5294, 5323, 5340, 5355, 5358, 5379, 5394, 5397, 5426, 5455,
5456, 5473, 5532, 5542, 5545, 5557, 5593, 5628, 5629, 5648, 5659,
5663, 5664, 5671, 5683, 5685, 5702, 5706, 5769, 5826, 5835, 5859,
5884, 5897, 5906, 5933, 5962, 5969, 5987, 6016, 6023, 6040, 6062,
6075, 6081, 6109, 6125, 6141, 6147, 6164, 6175, 6178, 6210, 6245,
6279, 6297, 6307, 6346, 6419, 6422, 6459, 6461, 6466, 6475, 6526,
6544, 6554, 6559, 6598, 6599, 6606, 6644, 6649, 6706, 6710, 6715,
6748, 6765, 6791, 6792, 6827, 6839, 6857, 6863, 6887, 6918, 6953,
6976, 7005, 7076, 7103, 7128, 7153, 7165, 7202, 7228, 7275, 7282,
7291, 7337, 7342, 7351, 7397, 7440, 7464, 7465, 7568, 7572, 7584,
7609, 7640, 7649, 7665, 7692, 7712, 7718, 7774, 7782, 7822, 7827,
7829, 7888, 7906, 7942, 7995, 8190, 8191, 8224, 8239, 8292, 8499,
8823, 8914, 9063, 9080, 9097, 9106, 9139, 9157, 9217, 9503, 9542
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 93, 110, 121, 182, 183, 252, 351, 366, 385, 405,
431, 432, 433, 448, 454, 470, 481, 490, 505, 513, 542, 562, 602,
609, 636, 662, 684, 704, 724, 727, 728, 800, 817, 934, 935, 954,
982, 1019, 1039, 1058, 1067, 1071, 1076, 1139, 1149, 1167, 1261,
1272, 1409, 1422, 1465, 1492, 1522, 1529, 1540, 1561, 1632, 1664,
1677, 1768, 1775, 1778, 1791, 1818, 1911, 1968, 1976, 2009, 2018,
2020, 2055, 2483, 2513, 2575, 3152, 3156, 3209, 3431, 3473, 3496,
3561, 3785, 3882, 4188, 4392, 4427, 4820, 4822, 5455, 6526, 6544,
6827, 6918, 7452, 7568, 7829, 8191, 9139
Historical–Important Documents (Published After 1923) About
Soybeans or Soyfoods Before 1900 4919, 7281, 8751, 8900
Historically Important Events, Trends, or Publications 9, 19, 250,
318, 563, 893, 904, 1015, 1335, 1367, 1421, 1432, 1684, 1949,
2729, 3401, 3512, 3692, 4029, 4067, 4106, 4503, 4698, 4747, 4854,
5005, 5034, 5102, 5226, 5601, 5701, 5768, 6061, 6120, 6272, 6442,
6614, 6672, 6678, 6800, 6917, 7040, 7119, 7254, 7376, 7617, 7627,
7635, 7730, 7835, 7949, 8059, 8228, 8245, 8314, 8315, 8341, 8430,
8431, 8501, 8554, 8625, 8713, 8780, 8815, 8826, 8959, 8963, 9000,
9009, 9042, 9070, 9091, 9536, 9588, 9593, 9601, 9651, 9659, 9690,
9712, 9764, 9783
History–Chronology. See Chronology / Timeline

History of medicine. See Medicine–History
History of the Soybean–Myths and Early Errors Concerning Its
History 42, 1470, 3242, 3361, 3429, 3874, 3877, 3955, 4939, 4984,
5077, 6865
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 43, 44, 63, 220, 223, 269, 316, 319, 352,
362, 392, 396, 437, 439, 473, 499, 511, 539, 540, 550, 551, 572,
579, 602, 629, 639, 640, 678, 693, 710, 756, 776, 780, 781, 782,
788, 810, 814, 815, 816, 817, 818, 826, 827, 869, 872, 904, 925,
981, 985, 993, 997, 1006, 1054, 1076, 1078, 1096, 1121, 1127,
1166, 1188, 1217, 1258, 1299, 1357, 1365, 1392, 1420, 1449, 1457,
1470, 1471, 1540, 1576, 1594, 1615, 1631, 1646, 1679, 1694, 1717,
1733, 1739, 1773, 1847, 1922, 1943, 1953, 1960, 1995, 2007, 2041,
2056, 2064, 2126, 2132, 2134, 2139, 2151, 2154, 2156, 2162, 2214,
2262, 2319, 2328, 2329, 2330, 2331, 2332, 2333, 2334, 2335, 2336,
2371, 2393, 2428, 2452, 2464, 2466, 2483, 2488, 2511, 2513, 2523,
2530, 2554, 2558, 2559, 2560, 2561, 2572, 2575, 2586, 2587, 2599,
2658, 2663, 2666, 2719, 2725, 2767, 2854, 2942, 2956, 2971, 2988,
2998, 3008, 3009, 3010, 3015, 3019, 3042, 3117, 3238, 3250, 3262,
3276, 3296, 3307, 3309, 3314, 3348, 3357, 3362, 3363, 3392, 3429,
3436, 3495, 3504, 3512, 3535, 3536, 3543, 3579, 3604, 3612, 3620,
3621, 3622, 3627, 3634, 3651, 3687, 3706, 3726, 3729, 3756, 3762,
3768, 3770, 3784, 3796, 3800, 3846, 3847, 3848, 3874, 3877, 3894,
3916, 3974, 3976, 3986, 4029, 4033, 4067, 4095, 4118, 4144, 4154,
4177, 4190, 4192, 4209, 4216, 4231, 4327, 4335, 4338, 4339, 4355,
4358, 4372, 4375, 4394, 4401, 4418, 4419, 4430, 4432, 4439, 4440,
4466, 4519, 4542, 4547, 4555, 4593, 4600, 4628, 4642, 4698, 4707,
4717, 4726, 4739, 4746, 4760, 4761, 4769, 4773, 4778, 4862, 4873,
4877, 4880, 4881, 4887, 4919, 4930, 4939, 4952, 4966, 4967, 4972,
4981, 5023, 5034, 5046, 5064, 5065, 5067, 5071, 5072, 5074, 5075,
5076, 5077, 5117, 5118, 5150, 5153, 5159, 5160, 5164, 5199, 5213,
5217, 5219, 5220, 5225, 5226, 5233, 5235, 5250, 5257, 5270, 5288,
5293, 5308, 5331, 5335, 5336, 5345, 5354, 5361, 5363, 5370, 5382,
5417, 5424, 5426, 5462, 5463, 5468, 5470, 5478, 5479, 5487, 5491,
5503, 5504, 5506, 5510, 5575, 5691, 5693, 5706, 5712, 5715, 5716,
5732, 5742, 5766, 5770, 5784, 5787, 5790, 5828, 5841, 5874, 5891,
5900, 5922, 5951, 5958, 6004, 6032, 6049, 6058, 6059, 6062, 6074,
6092, 6093, 6094, 6098, 6109, 6120, 6128, 6163, 6165, 6199, 6217,
6245, 6265, 6280, 6308, 6309, 6316, 6322, 6323, 6366, 6374, 6376,
6402, 6412, 6415, 6436, 6437, 6473, 6483, 6499, 6512, 6529, 6545,
6564, 6578, 6588, 6605, 6613, 6641, 6666, 6716, 6726, 6775, 6785,
6787, 6793, 6816, 6818, 6854, 6864, 6865, 6867, 6870, 6871, 6872,
6873, 6874, 6875, 6876, 6878, 6880, 6881, 6882, 6883, 6889, 6891,
6894, 6907, 6914, 6916, 6920, 6923, 6937, 6953, 6971, 7005, 7022,
7060, 7111, 7112, 7119, 7151, 7153, 7155, 7163, 7166, 7167, 7168,
7173, 7211, 7212, 7216, 7239, 7273, 7275, 7281, 7327, 7386, 7395,
7396, 7416, 7464, 7468, 7483, 7488, 7491, 7513, 7516, 7518, 7520,
7521, 7523, 7526, 7529, 7534, 7535, 7539, 7560, 7578, 7584, 7591,
7599, 7609, 7610, 7613, 7621, 7645, 7646, 7647, 7650, 7654, 7682,
7726, 7740, 7748, 7828, 7848, 7850, 7852, 7863, 7893, 7898, 7903,
7904, 7923, 7925, 7930, 7933, 7934, 7936, 7937, 7945, 7955, 7985,
8000, 8004, 8005, 8008, 8010, 8012, 8025, 8033, 8036, 8038, 8039,
8044, 8058, 8066, 8067, 8101, 8112, 8114, 8116, 8126, 8129, 8131,
8132, 8137, 8145, 8157, 8159, 8175, 8179, 8189, 8192, 8194, 8195,
8196, 8198, 8202, 8204, 8206, 8208, 8209, 8215, 8217, 8219, 8220,
8221, 8223, 8227, 8241, 8247, 8250, 8251, 8253, 8254, 8255, 8256,
8257, 8263, 8279, 8281, 8293, 8297, 8310, 8313, 8341, 8346, 8375,
8380, 8387, 8392, 8393, 8394, 8400, 8401, 8405, 8408, 8410, 8429,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3480
8439, 8446, 8447, 8450, 8451, 8455, 8461, 8462, 8463, 8470, 8471,
8480, 8483, 8484, 8489, 8490, 8491, 8492, 8494, 8501, 8508, 8520,
8526, 8535, 8536, 8537, 8540, 8541, 8548, 8573, 8574, 8580, 8581,
8582, 8583, 8586, 8587, 8588, 8590, 8591, 8593, 8594, 8602, 8603,
8604, 8605, 8625, 8631, 8634, 8676, 8691, 8694, 8710, 8726, 8729,
8733, 8734, 8736, 8743, 8751, 8757, 8763, 8766, 8773, 8774, 8784,
8785, 8788, 8810, 8826, 8833, 8834, 8848, 8867, 8868, 8869, 8870,
8896, 8897, 8898, 8899, 8900, 8901, 8905, 8911, 8918, 8924, 8933,
8939, 8943, 8944, 8947, 8948, 8949, 8950, 8954, 8957, 8959, 8985,
8991, 9002, 9003, 9004, 9011, 9014, 9018, 9020, 9022, 9023, 9024,
9025, 9037, 9038, 9045, 9056, 9059, 9069, 9084, 9095, 9096, 9102,
9108, 9111, 9117, 9119, 9125, 9130, 9132, 9133, 9137, 9142, 9155,
9158, 9183, 9185, 9190, 9197, 9198, 9199, 9200, 9201, 9203, 9204,
9205, 9207, 9223, 9226, 9227, 9230, 9231, 9234, 9242, 9244, 9248,
9260, 9263, 9264, 9266, 9281, 9283, 9287, 9291, 9293, 9304, 9311,
9313, 9314, 9319, 9324, 9347, 9358, 9369, 9370, 9375, 9397, 9398,
9399, 9408, 9409, 9419, 9422, 9423, 9424, 9426, 9428, 9429, 9430,
9453, 9469, 9488, 9496, 9497, 9501, 9502, 9503, 9509, 9511, 9513,
9514, 9536, 9546, 9555, 9557, 9564, 9571, 9573, 9575, 9577, 9582,
9588, 9593, 9610, 9613, 9627, 9628, 9654, 9659, 9661, 9666, 9667,
9668, 9671, 9674, 9684, 9689, 9695, 9696, 9702, 9703, 9704, 9720,
9721, 9722, 9730, 9741, 9742, 9745, 9751, 9757, 9764, 9781, 9783,
9788, 9789, 9790, 9795, 9796, 9802, 9803, 9816, 9821, 9823, 9827,
9828, 9829, 9830, 9832, 9838, 9839, 9847, 9855, 9861, 9862, 9868,
9871, 9873, 9875, 9876, 9879, 9881, 9882, 9883, 9884, 9885, 9886,
9889
Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down
Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen.
Formerly Suzuki Shoten (Suzuki & Co.) 5432, 5669, 5837, 6262,
6322, 6967, 8992

Homemade soy flour. See Soy Flour, Homemade–How to Make at
Home or on a Laboratory or Community Scale, by Hand
Homemade soy sauce (including shoyu). See Soy Sauce (Including
Shoyu), Homemade–How to Make at Home or on a Laboratory
Scale, by Hand
Homemade soy sprouts. See Soy Sprouts, Homemade–How to
Grow at Home or on a Laboratory Scale, by Hand
Homemade soymilk. See Soymilk, Homemade–How to Make at
Home or on a Laboratory or Community Scale
Homemade tempeh. See Tempeh, Homemade–How to Make at
Home or on a Laboratory Scale, by Hand
Homemade tofu. See Tofu, Homemade–How to Make at Home or
on a Laboratory or Community Scale, by Hand
Homemade yuba. See Yuba, Homemade–How to Make at Home or
on a Laboratory Scale, by Hand
Honeybees. See Bees
Honeymead (Mankato, Minnesota)–Cooperative 6199, 7005, 8196,
8197, 8220, 8324, 8325, 8625, 9132, 9133, 9261, 9521
Honeymead Products Co. (Cedar Rapids, Spencer, and Washington,
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also
Andreas Family 3803, 4138, 4333, 4866, 4949, 5160
Hong Kong. See Asia, East–Hong Kong

Holland. See Europe, Western–Netherlands

Hormones from soybeans. See Sterols or Steroid Hormones

Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden).
Soybean Breeder for the Far North 4961, 5132, 5415, 7621, 7737,
7761, 8456, 9311, 9475

Horse bean. See Broad Bean (Vicia faba)

Home Economics, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Home economics movement. See Domestic Science / Home
Economics Movement in the United States
Homemade fermented black soybean. See Fermented Black
Soybeans, Homemade–How to Make at Home or on a Laboratory
Scale, by Hand
Homemade fermented tofu. See Fermented Tofu, Homemade–How
to Make at Home or on a Laboratory or Community Scale, by Hand
Homemade natto. See Natto, Homemade–How to Make at Home or
on a Laboratory Scale, by Hand
Homemade roasted whole soy flour (kinako). See Roasted Whole
Soy Flour (Kinako), Homemade–How to Make at Home or on a
Laboratory Scale, by Hand

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 37, 121, 122, 505, 522,
600, 606, 697, 718, 768, 843, 891, 1058, 1103, 1130, 1189, 1276,
1527, 1582, 1858, 2062, 2166, 2495, 2734, 2772, 2905, 2908
Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath
Laboratories. See also Soya Corporation of America and Dr.
Armand Burke 2477, 2488, 2525, 2914, 2986, 2989, 3025, 3102,
3104, 3107, 3120, 3126, 3173, 3174, 3223, 3237, 3261, 3271, 3272,
3300, 3310, 3352, 3365, 3366, 3367, 3368, 3388, 3455, 3472, 3540,
3541, 3912, 4142, 4383, 4519, 4866, 5445, 6098, 8208, 8729, 9408,
9555, 9782, 9888
House Foods America Corporation (Los Angeles, California).
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 7610,
7884, 7902, 8190, 8292, 8406, 8407, 8430, 8431, 8554, 8815, 9017,
9037, 9593
Huegli Naehrmittel A.G. (Steinach-Arbon, Switzerland), Yamato
Tofuhaus Sojaprodukte GmbH (Tuebingen-Hirschau, Germany),
Horst Heirler (Gauting bei Muenchen, Germany), Soyastern
Naturkost GmbH / Dorstener Tofu Produktions GmbH (Dorsten,
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Germany), and KMK (Kurhessische Molkerei Kassel) 8431
Hymowitz, Theodore (Soybean Historian and Prof. of Plant
Breeding, Univ. of Illinois) 6683, 6749, 6755, 6855, 9673, 9718

Hulls, soybean, uses. See Fiber, Soy
Human Nutrition–Clinical Trials 414, 423, 548, 549, 550, 551, 552,
695, 756, 1405, 1435, 1555, 1563, 1627, 2007, 2050, 2477, 2997,
3154, 3360, 3822, 4143, 4284, 4380, 5950, 6008, 6087, 6459, 6546,
6555, 6792, 6817, 6938, 7168, 7256, 7407, 7615, 7744, 7850, 7876,
7964, 8010, 8238, 8343, 8369, 8638, 8735, 8791, 8797, 8973, 9070,
9186, 9750
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 610, 1596, 4214, 4267, 4470, 4594, 5973, 6218, 6307,
6376, 6412, 6618, 6635, 6639, 6650, 6712, 6725, 6728, 6732, 6782,
6786, 6823, 6913, 6968, 7323, 7360, 7436, 7747, 7786, 8141, 8239,
8400, 8408, 8590, 8773, 9002, 9310, 9542
HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or
Semi-Fermented)
Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean,
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean.
Chinese–Biandou (W.-G. Pien Tou) 605, 777, 1006, 3109, 7957,
9676
Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses
Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 1708, 1889, 2984, 2998, 3001, 3117, 3261, 3278, 3280,
3571, 3748, 3830, 4191, 4675, 4771, 5354, 5815, 5824, 5933, 6040,
6100, 6176, 6177, 6179, 6180, 6393, 6473, 6483, 6715, 6992, 7071,
7759, 7775, 7965, 8062, 8145, 8793, 8943, 9021, 9172, 9173
Hydrogenation. See Margarine, Margarine, Shortening, Trans Fatty
Acids, Vanaspati, also Margarine and Shortening
Hydrogenation–General, Early History, and the Process. Soy is Not
Mentioned 1476, 5824, 7775, 8304, 8353, 8841, 9222
Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
1172, 2000, 2041, 2477, 2488, 3310, 3385, 3540, 3784, 3978, 4354,
4374, 4494, 4516, 4519, 4531, 4757, 5201, 5222, 5653, 6002, 6142,
6175, 6180, 6237, 6328, 6329, 6353, 6370, 6383, 6384, 6393, 6421,
6427, 6442, 6473, 6491, 6634, 6694, 6719, 6805, 6836, 6883, 6919,
6943, 6978, 6992, 7020, 7060, 7068, 7236, 7268, 7269, 7343, 7523,
7527, 7653, 7677, 7771, 7780, 7811, 7965, 7966, 8042, 8062, 8069,
8080, 8081, 8082, 8085, 8090, 8096, 8145, 8147, 8343, 8422, 8423,
8434, 8488, 8650, 8707, 8759, 8767, 8841, 8848, 8853, 8864, 8868,
8943, 9021, 9172, 9173
Hydrogenation–Safety and Digestibility Issues 1187, 2025, 6383,
6919, 7236, 7357, 7720, 7965, 7966, 7967, 7979, 8081, 8085, 8147,
8302, 8304, 8343, 8353, 8434, 8650, 8853, 9027, 9147, 9152, 9179,
9221, 9222, 9274, 9443
Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and
Hydrolysates (General)

Ice cream, non-soy, non-dairy. See Soy Ice Cream–Non-Soy NonDairy Relatives
Ice cream, soy. See Soy Ice Cream, Soy Ice Cream (Frozen or Dry
Mix)–Imports, Exports, International Trade
Icing, non-dairy. See Dairylike Non-dairy Soy-based Products,
Other
Identity Preserved / Preservation 5826, 7656, 7692, 9003, 9438,
9481, 9522, 9536, 9655, 9747, 9748
IG Farben (I.G. Farbenindustrie), the German Dye and Chemical
Trust 3623, 3850
IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)
Illinois. See United States–States–Illinois
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 1777, 2938, 3012, 3063, 3162, 3190,
3204, 3221, 3225, 3313, 3381, 3433, 3452, 3473, 3516, 3561, 3609,
3646, 3683, 3716, 3779, 3984, 4165, 4191, 4272, 4518, 4580, 4892,
5027, 5028, 5164, 5312, 5478, 5935, 5948, 6133, 6902, 6922, 7207,
7275, 7338, 7472, 7481, 7488, 7609, 7610, 7794, 7817, 7832, 7928,
8034, 8048, 8160, 8206, 8253, 8394, 8480, 8541, 8578, 8791, 8797,
8798, 8835, 9019, 9243, 9330, 9444, 9559, 9607, 9669, 9670, 9733,
9779, 9792
Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 548,
718, 935, 1190, 1236, 1422, 1457, 1477, 1953, 8826, 9266
Illustrations, Not About Soy, Published after 1923. See also Photos
3553
Illustrations, Not About Soy, Published before 1924. See also
Photos 396, 1007
Illustrations (Often Line Drawings) Published before 1924. See also
Photographs 55, 159, 168, 230, 252, 265, 269, 273, 277, 279, 282,
336, 337, 339, 342, 366, 374, 381, 389, 393, 397, 426, 437, 473,
488, 502, 507, 544, 547, 565, 587, 588, 592, 603, 607, 609, 652,
701, 762, 788, 799, 823, 836, 860, 877, 882, 904, 906, 917, 918,
949, 975, 992, 1006, 1016, 1034, 1155, 1201, 1203, 1206, 1240,
1248, 1293, 1326, 1364, 1392, 1394, 1460, 1488, 1489, 1555, 1594,
1691, 1727, 1879, 1894, 1934, 1960, 1997, 2048, 2054, 2152
Illustrations Published after 1923. See also Photographs 2413,
2554, 2643, 2829, 2881, 2882, 2916, 3145, 3212, 3297, 3377, 3429,
3627, 3782, 3794, 3874, 3877, 3878, 3959, 4374, 4403, 4420, 4426,
4440, 4640, 4838, 4875, 4887, 4896, 4912, 4921, 4981, 4985, 5017,
5049, 5160, 5167, 5202, 5247, 5268, 5321, 5363, 5367, 5473, 5604,
5628, 5684, 5736, 5909, 5949, 6021, 6062, 6167, 6279, 6286, 6385,
6589, 6633, 6664, 6685, 6812, 7072, 7159, 7248, 7253, 7269, 7520,
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7672, 7706, 7725, 7888, 7899, 8244, 8326, 8392, 8393, 8394, 8806,
8823, 8863, 8880, 9118, 9167, 9186, 9226, 9263, 9299, 9468, 9502,
9526, 9712, 9789
Imagine Foods, Inc. (Palo Alto & San Carlos, California). Rice
Dream / Beverage Manufactured by California Natural Products
(CNP, Manteca, California) 7610, 9593
Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization
Important Documents #1–The Very Most Important 2, 3, 6, 7, 10,
11, 13, 16, 18, 24, 25, 32, 33, 37, 38, 39, 50, 52, 53, 54, 55, 56, 58,
61, 62, 63, 66, 71, 73, 75, 79, 83, 89, 93, 97, 106, 110, 111, 112,
119, 121, 127, 128, 131, 132, 136, 138, 141, 146, 155, 158, 159,
165, 166, 167, 168, 172, 174, 182, 183, 188, 189, 198, 205, 227,
231, 250, 252, 256, 261, 269, 270, 273, 276, 283, 304, 318, 321,
322, 325, 326, 338, 343, 347, 351, 360, 362, 364, 366, 370, 374,
375, 380, 385, 396, 400, 402, 405, 424, 427, 431, 432, 433, 445,
448, 453, 454, 469, 470, 474, 479, 481, 484, 490, 491, 501, 505,
513, 518, 522, 523, 529, 530, 534, 542, 544, 555, 559, 562, 563,
567, 576, 577, 592, 596, 597, 599, 602, 608, 609, 619, 624, 629,
630, 636, 662, 669, 684, 698, 700, 703, 704, 708, 712, 720, 724,
727, 728, 756, 762, 775, 788, 791, 797, 800, 808, 814, 817, 818,
819, 822, 831, 833, 837, 844, 848, 859, 873, 883, 891, 898, 902,
903, 904, 915, 926, 927, 929, 934, 935, 954, 964, 976, 979, 982,
983, 993, 999, 1006, 1017, 1019, 1033, 1036, 1039, 1048, 1056,
1058, 1061, 1067, 1071, 1076, 1081, 1084, 1090, 1092, 1117, 1123,
1132, 1139, 1149, 1151, 1154, 1164, 1171, 1172, 1173, 1180, 1187,
1204, 1233, 1247, 1261, 1272, 1293, 1312, 1314, 1327, 1332, 1335,
1344, 1358, 1375, 1377, 1398, 1401, 1402, 1422, 1457, 1459, 1465,
1470, 1471, 1491, 1492, 1522, 1529, 1534, 1540, 1545, 1555, 1561,
1571, 1575, 1605, 1610, 1629, 1631, 1632, 1639, 1641, 1643, 1664,
1672, 1677, 1682, 1683, 1690, 1696, 1702, 1712, 1713, 1733, 1768,
1773, 1775, 1778, 1787, 1791, 1818, 1822, 1878, 1890, 1904, 1911,
1922, 1939, 1944, 1949, 1954, 1966, 1968, 1973, 1976, 2007, 2009,
2018, 2020, 2023, 2024, 2029, 2055, 2064, 2077, 2084, 2085, 2086,
2087, 2088, 2112, 2120, 2121, 2139, 2154, 2156, 2160, 2172, 2217,
2222, 2229, 2231, 2258, 2272, 2316, 2318, 2323, 2327, 2333, 2353,
2393, 2419, 2429, 2440, 2455, 2457, 2467, 2477, 2483, 2488, 2490,
2507, 2513, 2530, 2545, 2549, 2559, 2560, 2564, 2568, 2575, 2580,
2587, 2588, 2614, 2621, 2627, 2630, 2633, 2635, 2636, 2637, 2638,
2655, 2666, 2688, 2694, 2700, 2704, 2714, 2718, 2721, 2724, 2737,
2742, 2753, 2767, 2823, 2828, 2839, 2882, 2897, 2914, 2916, 2938,
2951, 2975, 2984, 2995, 2998, 3000, 3008, 3009, 3010, 3011, 3015,
3020, 3045, 3053, 3095, 3102, 3115, 3137, 3145, 3152, 3156, 3162,
3165, 3183, 3184, 3207, 3209, 3212, 3215, 3224, 3229, 3237, 3238,
3259, 3262, 3279, 3292, 3296, 3308, 3326, 3358, 3386, 3387, 3392,
3406, 3415, 3423, 3424, 3425, 3431, 3433, 3472, 3473, 3496, 3510,
3521, 3522, 3543, 3544, 3560, 3561, 3575, 3597, 3603, 3610, 3622,
3627, 3632, 3634, 3649, 3685, 3716, 3727, 3728, 3762, 3768, 3783,
3785, 3797, 3803, 3874, 3877, 3882, 3908, 3912, 3918, 3930, 3980,
3990, 4014, 4029, 4041, 4053, 4093, 4095, 4099, 4110, 4118, 4137,
4138, 4163, 4188, 4220, 4226, 4227, 4279, 4295, 4298, 4312, 4327,
4335, 4338, 4374, 4392, 4394, 4403, 4405, 4406, 4427, 4470, 4519,
4520, 4547, 4549, 4577, 4598, 4617, 4628, 4705, 4757, 4760, 4761,
4767, 4769, 4820, 4822, 4866, 4881, 4887, 4894, 4915, 4919, 4931,
4936, 4942, 4975, 4982, 4986, 5027, 5064, 5071, 5072, 5074, 5118,
5142, 5145, 5155, 5165, 5174, 5185, 5224, 5235, 5248, 5254, 5263,
5294, 5340, 5355, 5397, 5426, 5455, 5456, 5469, 5473, 5478, 5519,

5542, 5545, 5557, 5575, 5593, 5628, 5629, 5648, 5663, 5664, 5683,
5685, 5715, 5769, 5790, 5826, 5835, 5843, 5844, 5845, 5859, 5884,
5891, 5897, 5939, 5969, 5987, 6008, 6016, 6023, 6040, 6062, 6075,
6090, 6109, 6125, 6141, 6164, 6172, 6210, 6245, 6248, 6279, 6297,
6307, 6322, 6346, 6475, 6483, 6526, 6532, 6533, 6534, 6537, 6544,
6554, 6571, 6599, 6606, 6616, 6644, 6710, 6715, 6748, 6765, 6787,
6827, 6839, 6857, 6863, 6870, 6871, 6873, 6942, 6944, 6953, 6954,
6978, 6992, 7005, 7044, 7076, 7081, 7103, 7112, 7118, 7128, 7168,
7173, 7228, 7248, 7266, 7267, 7268, 7269, 7271, 7272, 7273, 7275,
7276, 7277, 7278, 7279, 7280, 7281, 7282, 7283, 7286, 7337, 7389,
7396, 7397, 7440, 7442, 7452, 7464, 7465, 7481, 7513, 7532, 7536,
7538, 7540, 7543, 7565, 7568, 7572, 7579, 7598, 7609, 7610, 7619,
7621, 7640, 7654, 7665, 7712, 7745, 7774, 7829, 7859, 7888, 7903,
7931, 7932, 7933, 7942, 8031, 8056, 8062, 8144, 8145, 8190, 8191,
8224, 8250, 8251, 8323, 8324, 8325, 8392, 8393, 8394, 8408, 8443,
8505, 8529, 8535, 8570, 8657, 8751, 8762, 8765, 8767, 8770, 8772,
8775, 8776, 8784, 8823, 8896, 8898, 8900, 8903, 8954, 8969, 8989,
9015, 9027, 9063, 9070, 9080, 9097, 9106, 9139, 9144, 9156, 9186,
9217, 9262, 9272, 9279, 9283, 9311, 9353, 9396, 9442, 9503, 9513,
9538, 9542, 9575, 9593, 9639, 9640, 9641, 9642, 9643, 9644, 9659,
9662, 9696, 9761, 9762, 9764, 9783, 9802, 9803, 9827, 9868
Important Documents #2–The Next Most Important 42, 86, 94, 101,
103, 118, 160, 161, 171, 195, 196, 197, 211, 212, 311, 319, 332,
358, 373, 382, 384, 401, 460, 478, 483, 493, 509, 511, 548, 584,
633, 653, 697, 709, 712, 718, 765, 786, 803, 815, 816, 881, 893,
936, 1011, 1020, 1041, 1091, 1131, 1140, 1156, 1189, 1190, 1198,
1201, 1212, 1236, 1266, 1290, 1292, 1308, 1326, 1342, 1392, 1393,
1394, 1444, 1558, 1628, 1647, 1648, 1675, 1837, 1845, 1847, 2000,
2036, 2043, 2044, 2045, 2046, 2049, 2051, 2052, 2053, 2054, 2104,
2143, 2149, 2197, 2227, 2422, 2425, 2445, 2489, 2542, 2558, 2572,
2586, 2703, 2987, 3040, 3059, 3089, 3117, 3199, 3230, 3240, 3252,
3261, 3276, 3310, 3314, 3429, 3430, 3520, 3537, 3571, 3598, 3682,
3824, 3905, 3955, 3956, 4049, 4063, 4147, 4162, 4263, 4265, 4321,
4336, 4339, 4432, 4448, 4491, 4503, 4585, 4592, 4642, 4674, 4675,
4771, 4826, 4861, 4882, 4913, 4960, 5029, 5065, 5066, 5075, 5079,
5274, 5358, 5386, 5432, 5513, 5532, 5647, 5659, 5701, 5702, 5823,
5824, 5830, 5950, 5999, 6006, 6026, 6085, 6091, 6123, 6147, 6173,
6246, 6265, 6317, 6393, 6422, 6461, 6466, 6481, 6489, 6493, 6529,
6559, 6630, 6649, 6656, 6703, 6791, 6792, 6864, 6922, 6976, 7060,
7165, 7202, 7210, 7291, 7296, 7315, 7319, 7393, 7394, 7395, 7414,
7470, 7523, 7649, 7661, 7706, 7723, 7782, 7822, 7824, 7879, 7918,
7967, 7979, 8101, 8106, 8255, 8256, 8257, 8292, 8316, 8318, 8409,
8506, 8561, 8631, 8671, 8682, 8720, 8804, 8826, 8870, 8897, 8899,
8937, 8950, 8959, 8985, 9022, 9024, 9040, 9050, 9096, 9121, 9122,
9125, 9130, 9132, 9157, 9164, 9181, 9266, 9271, 9274, 9330, 9398,
9413, 9492
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported
INARI, Ltd. See Sycamore Creek Co.
India. See Asia, South–India
Indian Agricultural Research Institute. See Asia, South–India. Work
of the Indian Agricultural Research Institute (IARI, New Delhi)
with Soyabeans in India
Indian Council of Agricultural Research (ICAR). See Asia, South–
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India. Work of the Indian Council of Agricultural Research (ICAR)
Indian Institute of Science. See Asia, South–India. Work of the
Indian Institute of Science (Bangalore) with Soyabeans in India
Indiana. See United States–States–Indiana

Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 2580, 2973, 3132, 3239, 3261, 3310, 3483,
3510, 3549, 3571, 3610, 3673, 3685, 3728, 3774, 3793, 3955, 3994,
4432, 4602, 4732, 4733, 4832, 4977, 5064, 5076, 5232, 5350, 5724,
6072, 6272, 6481, 6880, 6881, 8253, 9021, 9113, 9134, 9228, 9266,
9278

Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry
Industrial uses of soy proteins (including soy flour). See Adhesives
or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials

Indonesia. See Asia, Southeast–Indonesia
Indonesians Overseas, Especially Work with Soy 5823, 5859, 5939,
6210, 7609, 7610, 7679, 7971, 8602, 8605, 8918
Indonesian-style fermented soybean paste. See Tauco–IndonesianStyle Fermented Soybean Paste
Indonesian-style miso, etymology of. See Miso, Indonesian-Style
Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues), Steroids, Steroid Hormones, and Sterols
Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artificial Leather, and
Other Minor or General Uses, Ink for Printing, Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)
Industrial uses of soy oil as a non-drying oil. See Dust Suppressants
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease
for Carts
Industrial Uses of Soy Oil–Etymology of Related Terms and Their
Cognates / Relatives in Various Languages 7202, 8300, 8823, 9126
Industrial Uses of Soy Oil (General) 1141, 1393, 1470, 1847, 1956,
2227, 2580, 2808, 2973, 3124, 3154, 3191, 3261, 3314, 3359, 3510,
3551, 3571, 3592, 3630, 3659, 3703, 3709, 3745, 3798, 3851, 4065,
4481, 4516, 4674, 4936, 5056, 5071, 5230, 5428, 5583, 5689, 5695,
5765, 5795, 6056, 6071, 6327, 6880, 6882, 7202, 7268, 7269, 7653,
7941, 8354, 8601, 8767, 8793, 8876, 9021, 9130, 9228, 9266, 9587,
9598, 9617
Industrial uses of soy proteins. See Fibers (Artificial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints
(Especially Water-Based Latex Paints), Paper Coatings or Sizings,
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic
Film, Disposable Eating Utensils and Tableware–From Spoons to
Plates, and Packaging Materials)
Industrial Uses of Soy Proteins–Etymology of This Term and Its
Cognates / Relatives in Various Languages 3223, 3278, 3280, 3685
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soybean Meal / Cake, Fiber (as from
Okara), or Shoyu Presscake as a Fertilizer or Manure for the Soil
Industrial Uses of Soybeans (General Non-Food, Non-Feed) 1024,
1099, 1202, 1264, 1346, 1798, 1979, 2336, 2662, 2986, 2989, 3011,
3112, 3214, 3224, 3231, 3266, 3286, 3299, 3348, 3357, 3386, 3387,
3389, 3426, 3476, 3557, 3560, 3567, 3684, 3803, 3878, 4080, 4106,
4173, 4191, 4331, 4374, 4797, 4843, 4844, 4860, 4880, 5204, 5251,
5479, 5670, 5755, 5790, 6073, 6109, 6330, 6680, 6707, 7191, 7217,
7705, 8062, 8766, 8959, 9003, 9020, 9025, 9130, 9132, 9208, 9266,
9366, 9375, 9544, 9709, 9786, 9833
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
2041, 2432, 2864, 2984, 2998, 3001, 3216, 3237, 3252, 3255, 3261,
3278, 3279, 3280, 3476, 3495, 3510, 3571, 3685, 3737, 3791, 3807,
3898, 4080, 4191, 4599, 4698, 4771, 4821, 4874, 4882, 4975, 5064,
5136, 5155, 5223, 5231, 5308, 5350, 5354, 5382, 5797, 5933, 6171,
6272, 6483, 6852, 7153, 8062, 8106, 8459, 8792, 8793, 8804, 8823,
8826, 8913, 8954, 8959, 8960, 9003, 9021, 9154, 9157, 9204, 9216,
9228, 9235, 9236, 9252, 9266, 9401, 9420
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–Larger Companies (Ford
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co.,
ADM, General Mills, etc.) 1172, 3237, 3267, 3541, 3556, 3617,
3778, 3783, 3793, 3839, 3947, 4084, 4519, 4523, 5066, 5354, 6272,
9156, 9208, 9266
Industrial uses of soybeans or soy products. See Culture Media /
Medium (for Growing Microorganisms)
Industry and Market Analyses and Statistics–Market Studies 5136,
5382, 5501, 6121, 6137, 6448, 6542, 6715, 7530, 7541, 7542, 7543,
7911, 8292, 8509, 8547, 8620, 8964
Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 1195, 1196, 1197, 1831, 1878, 2488, 2697,
2722, 2998, 3207, 3276, 3912, 4067, 5111, 6100, 6310, 6551, 6553,
6555, 6567, 6569, 6697, 6808, 6941, 7265, 7442, 7665, 7970, 8049,
8440, 8722, 8841, 9717
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortified and Regulated.
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Since 1963 Usually Made from Soy Protein Isolates) 756, 2626,
2852, 2940, 2997, 3310, 7523, 7878, 8141, 8400, 8791, 8840, 8865,
9040, 9115, 9137, 9247, 9279, 9330, 9361, 9411, 9418, 9455, 9465,
9630, 9667, 9707, 9798, 9879
Infant Formula Industry and Market Statistics, Trends, and Analyses
9279, 9418
Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk in
China or Chinese Cultures 6083, 6569
Information. See Computer Software and Modeling / Simulation
Related to Soya, Computers (General) and Computer Hardware
Related to Soybean Production and Marketing. See also: Computer
Software, Libraries with a Significant Interest in Soy, Library
Science and Services Related to Soy, Reference Books and Other
Reference Resources
Information, computerized. See Computerized Databases and
Information Services, and Websites, Websites or Information on the
World Wide Web or Internet
Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 1076,
1190, 1236, 1422, 1477, 1822, 1942, 2000, 2048, 2487, 2864, 2873,
2984, 3000, 3059, 3236, 3255, 3259, 3261, 3276, 3279, 3433, 3441,
3468, 3955, 3959, 4308, 4391, 4432, 5223, 5382, 6708, 8106, 8804,
8826, 8913, 8959, 9038, 9064, 9067, 9136, 9150, 9154, 9156, 9160,
9161, 9174, 9191, 9208, 9216, 9220, 9231, 9235, 9266, 9395, 9420,
9544, 9596, 9706, 9789
Inoculum / inocula of nitrogen fixing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 10,
14, 50, 239, 269, 319, 325, 351, 362, 366, 405, 409, 428, 453, 643,
689, 833, 903, 904, 949, 1001, 1006, 1038, 1062, 1067, 1188, 1217,
1422, 1436, 1497, 1503, 1588, 1595, 1628, 1663, 1678, 1725, 1769,
1803, 1842, 1911, 1933, 1934, 1936, 1949, 1985, 2005, 2007, 2072,
2079, 2104, 2120, 2126, 2214, 2218, 2302, 2309, 2344, 2404, 2430,
2483, 2520, 2697, 2715, 2802, 2803, 2804, 2820, 2828, 2894, 2916,
2949, 2964, 3061, 3063, 3114, 3125, 3141, 3190, 3214, 3279, 3377,
3463, 3561, 3571, 3612, 3632, 3683, 3977, 3982, 3989, 4196, 4252,
4312, 4341, 4384, 4461, 4490, 4519, 4524, 4584, 4586, 4653, 4693,
4833, 4889, 4926, 4934, 4942, 4960, 4984, 5072, 5095, 5139, 5172,
5305, 5395, 5467, 5585, 5592, 5616, 5722, 5725, 5737, 5776, 5965,
5999, 6074, 6209, 6321, 6351, 6391, 6447, 6528, 6588, 6590, 6620,
6624, 6733, 6739, 6756, 6764, 6924, 6944, 6984, 7066, 7067, 7160,
7164, 7210, 7213, 7252, 7268, 7273, 7287, 7408, 7413, 7485, 7499,
7525, 7582, 7620, 7625, 7633, 7647, 7649, 7651, 7652, 7661, 7749,
7802, 7810, 7937, 7938, 7939, 7960, 7973, 8046, 8086, 8102, 8246,
8267, 8268, 8282, 8316, 8318, 8319, 8320, 8327, 8337, 8342, 8373,
8375, 8376, 8377, 8378, 8379, 8382, 8383, 8384, 8386, 8411, 8439,
8465, 8540, 8555, 8571, 8572, 8618, 8632, 8633, 8682, 8689, 8723,
8761, 8770, 8796, 8803, 8805, 8810, 8831, 8842, 8858, 8863, 8903,
8931, 8967, 8981, 8994, 8997, 9054, 9111, 9243, 9280, 9334, 9336,
9493, 9507, 9551, 9768, 9799
Institutional feeding. See Foodservice and Institutional Feeding or
Catering

Integrated Pest Management (IPM) and Biological Control 4805,
4897, 7317, 7625, 7651, 7939, 8046, 8086, 8102, 8268, 8316, 8318,
8337, 8373, 8375, 8376, 8377, 8378, 8379, 8382, 8383, 8384, 8386,
8441, 8571, 8572, 8682, 8708, 8810, 8863, 8885, 8931, 8932, 9079,
9308
Interchem Industries (Kansas). See Diesel Fuel, SoyDiesel,
Biodiesel–Interchem
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping
International Institute of Agriculture (IIA) (Rome) 3238
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 7250, 7621, 8807, 9054, 9223, 9776
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Agriculture (IIA) (Rome), International Institute of Tropical
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy
Internet. See Websites or Information on the World Wide Web
Intestinal Flora / Bacteria and Toxemia–Incl. Changing and
Reforming (L. Acidophilus, Bifidus, L. Bulgaricus etc.) 1112, 2823,
3163, 3183, 3217, 3220, 3222, 3243, 3332, 5954, 6704, 6941, 7498,
7709, 8031, 8056, 9137, 9186, 9717
Introduction of foreign plants to the USA. See United States
Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection 5, 6, 10, 11, 13, 18, 24, 32, 35,
39, 50, 54, 55, 58, 61, 73, 80, 84, 93, 97, 102, 110, 116, 119, 126,
131, 136, 142, 144, 150, 155, 156, 157, 158, 160, 162, 163, 167,
172, 183, 193, 198, 205, 214, 220, 234, 244, 250, 252, 269, 276,
278, 283, 308, 318, 321, 326, 338, 343, 344, 347, 349, 356, 362,
364, 366, 369, 370, 374, 382, 384, 385, 391, 394, 402, 403, 405,
406, 415, 419, 422, 424, 441, 443, 445, 447, 448, 453, 464, 470,
471, 475, 484, 499, 504, 506, 510, 511, 513, 518, 522, 523, 554,
558, 563, 567, 586, 599, 600, 602, 609, 611, 633, 697, 703, 708,
709, 718, 726, 738, 753, 762, 777, 788, 789, 809, 811, 814, 816,
817, 820, 833, 848, 857, 858, 859, 874, 897, 908, 935, 964, 993,
1044, 1056, 1058, 1063, 1136, 1156, 1167, 1202, 1217, 1259, 1261,
1272, 1312, 1313, 1350, 1494, 1543, 1558, 1570, 1634, 1638, 1646,
1664, 1677, 1698, 1726, 1733, 1766, 1783, 1822, 1867, 1899, 1949,
1951, 1968, 1979, 1981, 2007, 2026, 2120, 2137, 2139, 2172, 2209,
2214, 2260, 2272, 2325, 2467, 2497, 2513, 2526, 2559, 2560, 2701,
2702, 2930, 2967, 3015, 3042, 3115, 3180, 3238, 3270, 3326, 3406,
3423, 3425, 3435, 3444, 3466, 3499, 3536, 3543, 3545, 3626, 3685,
3708, 3716, 3725, 3734, 3989, 4067, 4179, 4184, 4384, 4524, 4653,
4881, 5071, 5074, 5147, 5154, 5168, 5178, 5214, 5256, 5281, 5403,
5409, 5435, 5452, 5453, 5479, 5632, 5680, 5860, 6572, 6724, 6748,
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6749, 6759, 7059, 7112, 7281, 7295, 7383, 7440, 7442, 7447, 7565,
7579, 7619, 7726, 7745, 8025, 8252, 8456, 8539, 8751, 8896, 9057,
9139, 9149, 9287, 9380, 9471, 9475, 9561, 9647, 9779
INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973 6756, 7275, 7334, 7337, 7488, 7619,
7726, 7727, 7890, 7916, 8206, 8222, 8541, 8572, 8578, 8657, 8784,
8798, 8802, 8804, 8807, 8896, 8950, 8968, 8969, 9141, 9233, 9243,
9405

1944, 2262, 5707
Jackson, James Caleb (1811-1881). American Health Reformer and
Vegetarian (New York) 789, 6941, 8751, 9717
Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang
/ Toenjang / Doen Jang / Daen Chang (Soybean Miso), and
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang
/ Kochu Chang (Red-Pepper and Soybean Paste) 1312, 2688, 2812,
4929, 5752, 6549, 7095, 7167, 7345, 8017, 8124, 8737

Iodine number. See Soy Oil Constants–Iodine Number
Janus Natural Foods (Seattle, Washington). And Granum 7609,
7610

Iowa. See United States–States–Iowa
Iowa State University / College (Ames, Iowa), and Univ. of Iowa
(Iowa City) 2486, 2653, 3104, 3191, 3207, 3336, 3386, 3387, 3650,
3658, 3738, 3756, 3852, 3860, 3899, 3900, 4077, 4247, 4350, 4588,
4784, 4928, 4955, 4976, 5040, 5111, 5160, 5263, 5326, 5338, 5386,
5397, 5401, 5564, 5621, 5658, 5798, 5834, 5902, 6024, 6025, 6251,
6541, 6580, 6638, 7513, 7832, 7890, 8206, 8385, 8547, 8864, 8879,
8977, 9003, 9021, 9025, 9130, 9132, 9228, 9260, 9272, 9444, 9465,
9470, 9798, 9800
Iron Availability, Absorption, and Content of Soybean Foods and
Feeds 4505, 5926, 5959, 7293, 7415, 8366, 8369, 8476, 8617, 8714,
8777, 8779, 8818, 8822, 8824, 8844, 8973, 9371
Irradiation of Soybeans for Breeding and Variety Development
(Usually Gamma Irradiation to Cause Mutations) 6085, 7010, 8666
Island Spring, Inc. (Vashon, Washington) 7609, 7627, 7949, 7990,
8059, 8178, 8228, 8292, 8314, 8347, 8713, 9017
Isoflavone or Phytoestrogen Content of Soyfoods, Soy-based
Products, Soy Ingredients, and Soybean Varieties (Esp. Genistein,
Daidzein, and Glycitein) 7631, 8262, 8356, 9301, 9465, 9798
Isoflavones. See Estrogens (in Plants–Phytoestrogens, Especially
in Soybeans and Soyfoods), Including Isoflavones (Including
Genistein, Daidzein, Glycetein, Coumestrol, Genistin, and Daidzin)
Isoflavones in soybeans and soyfoods. See Estrogens, Incl.
Genistein, Daidzein, etc.
Isoflavones (Soy) Industry and Market Statistics, Trends, and
Analyses–Individual Companies 9377

Japan. See Asia, East–Japan
Japan Oilseed Processors Association (JOPA) 6550, 6565, 6894,
7683, 9210
Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)
Japanese Overseas, Especially Work with Soy or Macrobiotics
1545, 1585, 1755, 1997, 2001, 2468, 2792, 2979, 3053, 3731, 4919,
5172, 5575, 5677, 5697, 5772, 6005, 6433, 6696, 6849, 6894, 7064,
7373, 7442, 7513, 7842, 7874, 8265, 8292, 8306, 8407, 8484, 8751,
8829, 8852, 9023, 9037, 9117, 9347, 9422, 9593, 9884
Japanese restaurants outside Japan, or Japanese recipes that use
soy ingredients outside Japan. See Asia, East–Japan–Japanese
Restaurants or Grocery Stores Outside Japan
Japanese Soybean Types and Varieties–Early, with Names 84, 93,
110, 155, 166, 186, 211, 338, 405, 431, 433, 522, 609, 697, 709,
718, 768, 817, 1321, 1386, 1422, 1887, 1931, 2007, 2067, 2148,
2513, 2630, 2634, 2855, 2912, 2933, 2972, 2976, 3215, 3229, 3431,
3496, 3612, 3769, 3785, 5090, 5593, 5955, 8896, 9887
Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled,
Grilled, Braised or Roasted
Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia
629, 904, 935, 1455, 1457, 1822, 2525, 2759, 2842, 2873, 2914,
4810, 4826, 4829, 4830, 4931, 6763, 7311, 7788, 8017, 8124, 8329,
8647, 8736, 8737, 9374, 9752, 9884

Isolated soy proteins. See Soy Proteins–Isolates

Italian recipes, soyfoods used in. See Europe–Western–Italy

Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia.
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated
to Barley) 93, 857, 1591, 1951, 2008

Ito San soybean variety. See Soybean Varieties USA–Ito San

Johannes, Kenlon. See Diesel Fuel, SoyDiesel, Biodiesel

Ivory Coast. See Africa–Côte d’Ivoire

Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.

Israel. See Asia, Middle East–Israel and Judaism

Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely).
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 1006,
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Solomon Johnson (1850-1918) 1085, 1171, 1790, 1807, 1810, 1818,
1823, 1902, 1948, 2077, 2124, 2329, 2334, 2335, 2572, 3127, 3237,
3515, 3577, 3589, 3590, 3679, 3836, 3875, 3916, 4129, 4392, 4609,
4891, 4952, 4967, 6865, 6873, 6876, 8219, 9450
Johnson & Stokes (Philadelphia, Pennsylvania) 405, 652, 818, 920,
921
Julian, Percy (African-American Organic Chemist). See also
Glidden Company 4158, 8587, 9757, 9831
Kaempfer, Engelbert (1651-1716)–German physician and traveler
814, 815, 1007, 2007, 4939, 5075, 6865, 8900, 9884
Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also
spelled Kan Jang / Gan Jang 1312, 2688, 4929, 5752, 5906, 7095,
7345, 7665, 7978, 8017, 8124, 8408, 8487, 8737, 8829

Word Mentioned in Document 12, 904, 2968, 5854, 5939, 6346,
7167, 7373, 7490, 7644, 7665, 7856, 7974, 8017, 8124, 8737
Ketchup, Walnut (Walnut Ketchup, Western-Style), or Ketchup in
which Walnuts are the Main Ingredient 2968
Kibun. See Soymilk Companies (Asia)
Kidney / Renal Function 9487
Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International
Inc., and Kikkoman Shoyu Co.. 1005, 2085, 2587, 2588, 2627,
2721, 2726, 4893, 4913, 4927, 5848, 6600, 6622, 6696, 6798, 6977,
7029, 7064, 7609, 7610, 7767, 7874, 8265, 8292, 8306, 8484, 8961,
9053, 9374, 9422, 9521
Kin, Yamei. See Yamei Kin (1864-1934)

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)
Kefir / Kephir (Made From Dairy / Cow’s Milk) 1112
Kefir, soy. See Soymilk, Fermented–Soy Kefir
Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See
Kellogg, Will Keith,... Kellogg Company
Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co.,
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co.,
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek
Foods Was Acquired by Worthington Foods in 1960 591, 969, 1033,
1081, 1210, 1351, 1496, 1596, 1619, 1847, 2154, 2155, 2156, 2601,
2823, 2862, 3120, 3163, 3183, 3205, 3209, 3210, 3215, 3217, 3220,
3222, 3243, 3247, 3260, 3292, 3310, 3318, 3332, 3365, 3366, 3367,
3374, 3403, 3404, 3587, 3636, 3644, 3912, 4118, 4142, 4144, 4163,
4377, 4393, 4877, 6310, 6374, 6941, 8031, 8056, 8131, 8132, 8208,
8219, 8480, 8586, 9433, 9502, 9555, 9717, 9879, 9886
Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co.
Later Kellogg Company (of breakfast cereal fame; Battle Creek,
Michigan) 1084, 1092, 5161, 6879, 6941, 8219, 8586, 9092, 9620,
9717, 9828, 9843
Kerry Ingredients (Formerly the Kerry Group). Purchased Plants
from Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa)
in Jan. 2002. Name Changed to Nutriant (Jan. 2002 to 2006), Then
Changed Back to Kerry 9536, 9593, 9705
Kesp. See Meat Alternatives–Kesp (Based on Spun Soy Protein
Fibers)
Ketchup and Soy Sauce, relationship. See Soy Sauce and Ketchup:
Key Records Concerning the Relationship between the Two
Ketchup / Catsup / Catchup–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 7974

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with
Dry Heat, Full-Fat) and Grits
Kinema (Whole Soybeans Fermented with Bacillus subtilis strains
from Eastern Nepal, Darjeeling Hills, Sikkim, and South Bhutan).
Occasionally spelled Kenima. Close relatives are from Northeast
India are: Aakhone, Akhoni, Akhuni (Nagaland), Bekang (Mizoram),
Hawaijar (Manipur), Peruyyan (Arunachal Pradesh), Tungrymbai
(Meghalaya) 7640, 8140, 8292, 8718, 8737, 8829, 8914, 8998
King, Paul and Gail. See Soy Daily (The)
Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their
Authors
Kloss, Jethro (1863-1946) and his Book Back to Eden 3250, 3310,
3621, 7390, 8244
Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans
Fermented with a Mold, Especially Aspergillus oryzae) or Koji
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 551, 552, 1005,
1377, 1395, 1511, 1585, 1762, 1865, 1997, 2043, 2084, 2085, 2086,
2088, 2089, 2468, 2547, 2638, 2721, 2723, 2881, 3053, 3731, 4440,
4747, 4893, 4913, 4927, 5211, 5513, 5628, 5629, 5854, 6006, 6272,
6346, 6433, 6508, 6582, 6664, 6693, 6798, 7159, 7422, 7513, 7648,
7842, 7843, 7973, 7974, 8041, 8054, 8265, 8408, 8421, 8452, 8453,
8454, 8484, 8531, 8736, 8737, 8816, 8829, 8998, 9011, 9023, 9053,
9117, 9226, 9374, 9422, 9752, 9774, 9884
Koji, Red Rice. (Also Called Fermented Red Rice, Ang-Kak /
Angkak, Hongzao or Hong Qu / Hongqu in Chinese / Pinyin, Hung
Ch’ü in Chinese / Wade-Giles, or Beni-Koji in Japanese). Made
with the Mold Monascus purpureus Went, and Used as a Natural
Red Coloring Agent (as with Fermented Tofu) 1605, 1641, 1738,
2090, 2842, 5224, 6265, 6346, 6347, 6625, 6887, 7843, 7978, 8331,
8336, 8482, 8737
Koji, Soybean (Soybeans Fermented with a Mold, Especially
Aspergillus oryzae), Such as Miso-dama or Meju 2688, 6346, 7843,
7978, 8737, 8829

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc.
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Konggaru. See Roasted Whole Soy Flour in Korea–K’onggaru /
K’ongaru / Konggaru / Konggomul / Kong Ka Ru (Roasted with
Dry Heat, Full-Fat)

9521, 9573, 9680

Korean Soybean Types and Varieties–Early, with Names 5090

Land-Grant Colleges and Universities, and Their Origin with the
Land Grant Act of 1862 (the so-called Morrill Act) 50, 58, 359, 780,
781, 810, 1615, 1648, 3015, 3363, 3620, 4981, 5293, 6374, 6728,
6737, 7151, 7393, 7394, 7395, 7535, 7675, 7743, 8219, 8446, 8774,
8900, 9058, 9155, 9163, 9226, 9412, 9646

Koreans Overseas, Especially Work with Soy 8406, 8484, 9017,
9659

Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans

Korean-style fermented soy sauce. See Kanjang–Korean-Style
Fermented Soy Sauce

Latin America–Caribbean–Antigua and Barbuda (Including
Redonda) 698, 7058, 7522

Korean-style fermented soybean paste. See Jang–Korean-Style
Fermented Soybean Paste

Latin America–Caribbean–Bahamas, Commonwealth of The (Also
Called The Bahamas, Bahama Islands, or Bahama) 5664, 5685

Korean-style miso, etymology of. See Miso, Korean-Style

Latin America–Caribbean–Barbados 698, 9759

Korean-style natto. See Natto, Korean-Style–Chungkook-Jang /
Chung Kook Jang / Chungkuk Jang

Latin America–Caribbean–Bermuda (A British Dependent
Territory) 3238, 5664

Kosher / Kashrus, Pareve / Parve / Parevine–Regulations or Laws.
See also: Kosher Products (Commercial) 8190, 8588

Latin America–Caribbean–British Dependent Territories–Anguilla,
Cayman Islands, British Virgin Islands, Montserrat, Turks and
Caicos Islands. See also: Bermuda 7058

Korea. See Asia, East–Korea

Kraft Foods Inc. (Work with Soy). Including Anderson Clayton,
Boca Burger, and Balance Bar 6319, 6320, 7125, 7528, 7538, 7948,
8361, 8934, 9040, 9184, 9521, 9536
Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
548, 668, 741, 777, 1006, 1066, 1207, 1211, 1217, 1218, 1268,
1658, 1934, 1944, 2008, 2261, 2426, 2589, 2660, 2675, 2703, 2721,
2731, 2795, 2798, 2802, 3077, 4983, 4985, 5963, 6620, 7507, 7609,
7610, 8240, 8247, 8647, 9263, 9483
Kushi, Michio and Aveline–Their Life and Work with Macrobiotics,
and Organizations They Founded or Inspired 7609, 8408, 9347,
9884
Kuzu. See Kudzu or Kuzu (Pueraria...)
La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept.
1943 by Beatrice Creamery Co.. 2984, 2998, 3259, 4392, 4820,
8484, 8896, 9422, 9745

Latin America–Caribbean–Cuba 518, 763, 1127, 1655, 1726, 1773,
2007, 2772, 2830, 2930, 2967, 2988, 3080, 3238, 3281, 3348, 3428,
3444, 3538, 3600, 3612, 3763, 5685, 8222, 8570, 8882, 9429, 9593,
9759, 9853
Latin America–Caribbean–Dominica 6857, 7058, 7282, 7397, 7522,
9251
Latin America–Caribbean–Dominican Republic (Santo Domingo
or San Domingo before 1844) 2807, 3238, 5685, 6644, 6857, 6908,
7058, 7118, 7282, 7397, 7428, 7522, 7662, 7665, 7808, 7856, 9251,
9759
Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe
(consisting of two large islands–Basse-Terre and Grande-Terre)
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands
Antilles) 3238, 6857
Latin America–Caribbean–Grenada 6857, 7058, 7282, 7397

La Sierra Industries (La Sierra, California). See Van Gundy,
Theodore A., and La Sierra Industries

Latin America–Caribbean–Haiti 5685, 6857, 7058, 7118, 7282,
7397, 7428, 7522, 7662, 7665, 7856, 8412, 9759

Lablab purpureus or Lablab bean. See Hyacinth Bean

Latin America–Caribbean–Introduction of Soy Products to. Earliest
document seen concerning soybean products in a certain Caribbean
country. Soybeans as such have not yet been reported in this
country 5685

Lactose Intolerance or Lactase Deficiency 9318
Lager, Mildred (Los Angeles, California) 3968, 3976, 4163, 4519,
4520, 4521, 5283, 6215, 6545
Land O’Lakes, Inc.. 6214, 6816, 6863, 7005, 7341, 7899, 7994,
8148, 8192, 8196, 8197, 8220, 8324, 8325, 8479, 8561, 8625, 9261,

Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain Caribbean country
453, 698, 1733, 2139

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3488
Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
Caribbean country 453, 698, 1733, 2139
Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Caribbean country 453, 698, 1733, 2139
Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain Caribbean country 453, 698, 1733, 2139
Latin America–Caribbean–Jamaica 3025, 5685, 6857, 7058, 7118,
7282, 7397, 7428, 7522, 7597, 7662, 7665, 7808, 7856, 8545, 9759
Latin America–Caribbean–Lesser Antilles–Virgin Islands
(Including British Virgin Islands and Virgin Islands of the United
States–St. Croix, St. John, and St. Thomas), Leeward Islands
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica,
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher]
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St.
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and
Netherlands Dependencies (Including Aruba, Curaçao or Curacao,
and Bonaire off Venezuela, and Saba, St. Eustatius, and southern
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and
Martinique and the five dependencies of Guadeloupe, which are
French Overseas Departments in the Lesser Antilles, are also called
the French West Indies, French Antilles, or Antilles françaises 698,
1733, 2139, 2702, 3033, 3238, 3829, 5664, 5685, 6853, 6857, 7058,
7282, 7334, 7397, 7428, 7522, 7635, 7665, 7856, 8131, 8132, 8222,
8570, 9251, 9759
Latin America–Caribbean–Netherlands Dependencies–Netherlands
Antilles, and Aruba–Curaçao (Curacao), Bonaire, Saba, St.
Eustatius, and St. Maarten (Shared with France as St.-Martin).
Aruba was part of Netherlands Antilles until 1986 5685
Latin America–Caribbean or West Indies (General) 505, 3109,
3117, 5685, 5991, 6522, 9554, 9678
Latin America–Caribbean–Puerto Rico, Commonwealth of (A SelfGoverning Part of the USA; Named Porto Rico until 1932) 453,
518, 1167, 1321, 1625, 1698, 1732, 1931, 1951, 2137, 2209, 2260,
3238, 3378, 3390, 3428, 3698, 3835, 4560, 4652, 4736, 4748, 6936,
7299, 7337, 7512, 7635, 7829, 7851, 7916, 7957, 7958, 7982, 8009,
8047, 8123, 8191, 8222, 8493, 8495, 8570, 9104, 9139, 9181, 9454,
9675, 9806
Latin America–Caribbean–Saint Kitts and Nevis, Federation of
7058, 7522
Latin America–Caribbean–Saint Lucia 7058, 7397, 7522
Latin America–Caribbean–Saint Vincent and the Grenadines 7058,
7282, 7397, 7522
Latin America–Caribbean–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 7428, 9759
Latin America–Caribbean–Trinidad and Tobago 7397, 7428, 7665,

7856, 8131, 8132, 8222, 8570, 9251, 9759
Latin America–Caribbean–Virgin Islands of the United States–St.
Thomas, St. John, and St. Croix (Danish West Indies before Jan.
1917) 1733, 2139, 2702, 3033, 3829, 6853, 7635, 8222, 8570
Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 7058, 7282, 7337,
7397, 7522, 7662, 9561
Latin America–Central America–Canal Zone including the Panama
Canal (Opened 1914, Owned and Operated by the USA. Returned
to Panama on 31 Dec. 1999) 1712, 2258
Latin America–Central America–Costa Rica 518, 3238, 6053, 6857,
7058, 7282, 7337, 7397, 7428, 7522, 7584, 7628, 7662, 7665, 7856,
7957, 7958, 7970, 8222, 8405, 8570, 8789, 9251, 9773
Latin America–Central America–El Salvador 3011, 3238, 4820,
4822, 5214, 6307, 6644, 6857, 7058, 7282, 7397, 7428, 7522, 7662,
7808, 8896, 9251, 9773
Latin America–Central America (General). Includes Mexico and
Mesoamerica.. 5664, 5991, 6243, 7580, 7589, 8962
Latin America–Central America–Guatemala 3238, 5409, 6307,
6546, 6644, 6817, 6857, 7058, 7219, 7282, 7337, 7397, 7428, 7522,
7579, 7580, 7584, 7662, 7744, 7970, 8222, 8239, 8570, 9554, 9773
Latin America–Central America–Honduras 6644, 6857, 7058, 7282,
7397, 7522, 7662, 7665, 7856, 7970, 9554, 9622, 9773
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain Central
American country 1712
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans or soyfoods in
connection with (but not yet in) a certain Central American country
518, 3011
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain Central American country 2258
Latin America–Central America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Central American country 1712
Latin America–Central America–Introduction of Soybeans to.
This document contains the earliest date seen for the cultivation of
soybeans in a certain Central American country 2258
Latin America–Central America–Mexico 304, 437, 505, 763, 803,
1127, 1915, 2829, 3238, 3281, 3538, 3600, 3612, 3716, 4519, 4906,
4907, 4908, 4909, 5685, 6011, 6307, 6537, 6545, 6546, 6697, 6947,
7000, 7009, 7047, 7082, 7337, 7428, 7466, 7478, 7482, 7483, 7494,
7562, 7574, 7617, 7665, 7691, 7808, 7812, 7856, 7970, 8000, 8057,
8141, 8178, 8222, 8235, 8324, 8372, 8405, 8480, 8505, 8506, 8553,
8570, 8701, 8804, 9050, 9052, 9197, 9251, 9328, 9332, 9348, 9396,
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9429, 9544, 9773
Latin America–Central America–Mexico–Soy Ingredients Used in
Mexican-Style Recipes, Food Products, or Dishes Worldwide 2037,
7265, 7538, 7626, 8002, 8220, 9040
Latin America–Central America–Nicaragua 6307, 7282, 7337,
7397, 7522, 7662, 8066, 9251
Latin America–Central America–Panama 1321, 1931, 6857, 7058,
7118, 7282, 7397, 7428, 7522, 7662, 7665, 7856, 9773
Latin America–Central America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses 6537, 6545, 6546, 6947,
7691, 9773
Latin America–Central America–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 6537, 6545, 6947, 7808, 8506, 8553, 8701,
8780, 9328
Latin America (General) 864, 2573, 2998, 3808, 6007, 6307, 6545,
6571, 7286, 7580, 7665, 7830, 7857, 8062, 8075, 8141, 8450, 8553,
8744, 8826, 9251
Latin America–South America–Argentina (Argentine Republic)
1960, 2007, 2032, 2213, 2292, 2409, 3238, 3281, 3600, 3612, 4675,
5232, 5575, 5741, 6017, 6032, 6044, 6284, 6481, 6537, 6545, 6546,
7230, 7665, 7815, 7834, 7856, 7981, 8000, 8018, 8062, 8153, 8182,
8196, 8324, 8371, 8456, 8506, 8560, 8657, 8696, 8701, 8782, 8802,
8804, 8808, 8856, 8916, 8938, 8986, 9050, 9205, 9251, 9252, 9254,
9266, 9289, 9348, 9397, 9438, 9464, 9556, 9576, 9660, 9678, 9679,
9687, 9696, 9701, 9735, 9736, 9776, 9834, 9853
Latin America–South America–Argentina–Soybean Production,
Area and Stocks–Statistics, Trends, and Analyses 4675, 5575, 6017,
7230, 7981, 8062, 8153, 9289, 9438
Latin America–South America–Bolivia 6307, 6644, 6857, 7058,
7282, 7397, 7522, 7566, 7579, 7662, 7665, 7856, 7970, 7992, 8062,
8141, 8391, 8657, 9678, 9687, 9776
Latin America–South America–Brazil, Deforestation in Amazon
Basin 9660
Latin America–South America–Brazil, Federative Republic of 41,
63, 230, 2439, 3238, 3426, 3600, 3977, 4033, 4675, 5216, 5379,
5414, 5456, 5565, 5674, 6009, 6042, 6079, 6101, 6107, 6127, 6151,
6209, 6246, 6268, 6292, 6307, 6343, 6435, 6481, 6537, 6545, 6546,
6549, 6584, 6594, 6597, 6674, 6714, 6732, 6756, 6782, 6810, 6849,
6857, 6858, 6862, 6936, 6950, 6969, 6988, 7000, 7058, 7059, 7083,
7118, 7133, 7147, 7174, 7177, 7181, 7196, 7219, 7237, 7239, 7246,
7271, 7282, 7366, 7397, 7399, 7404, 7432, 7437, 7447, 7460, 7483,
7484, 7496, 7522, 7555, 7556, 7561, 7594, 7600, 7601, 7662, 7663,
7665, 7668, 7680, 7684, 7686, 7716, 7747, 7751, 7759, 7773, 7775,
7798, 7808, 7810, 7814, 7815, 7824, 7827, 7834, 7856, 7981, 7998,
8000, 8013, 8018, 8032, 8057, 8062, 8075, 8078, 8141, 8167, 8182,
8205, 8222, 8227, 8239, 8263, 8298, 8307, 8308, 8324, 8362, 8371,
8496, 8506, 8547, 8560, 8570, 8590, 8657, 8672, 8696, 8701, 8709,
8780, 8782, 8802, 8804, 8808, 8856, 8880, 8901, 8916, 8938, 8942,

8950, 8978, 8986, 9010, 9050, 9059, 9125, 9164, 9205, 9226, 9251,
9252, 9254, 9266, 9289, 9397, 9410, 9438, 9463, 9464, 9556, 9576,
9577, 9615, 9616, 9632, 9634, 9646, 9660, 9675, 9678, 9679, 9686,
9687, 9690, 9692, 9696, 9701, 9718, 9724, 9736, 9770, 9776, 9777,
9853
Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 5379, 6042, 6079,
6268, 6545, 6849, 7083, 7196, 7239, 7366, 7432, 7680, 7686, 7773,
7814, 8032, 8062, 8075, 8078, 8547, 9289, 9438, 9686, 9777
Latin America–South America–Chile (Including Easter Island) 63,
3238, 3600, 3829, 5664, 6291, 6401, 6857, 6908, 7058, 7282, 7397,
7522, 7566, 7628, 7662, 7665, 7674, 7808, 7856, 8141, 8311, 9251,
9456
Latin America–South America–Colombia 3238, 4675, 4840, 5664,
6016, 6089, 6242, 6260, 6291, 6537, 6539, 6545, 6546, 6547, 6644,
6665, 6717, 6817, 6820, 6857, 6862, 6908, 7000, 7282, 7337, 7397,
7428, 7522, 7565, 7581, 7662, 7665, 7808, 7856, 8062, 8141, 8167,
8222, 8339, 8480, 8570, 8657, 8780, 8789, 9251, 9678, 9776
Latin America–South America–Ecuador (Including the Galapagos
Islands. Formerly also called Equator, the English translation of
the Spanish “Ecuador”) 3238, 5664, 6291, 6857, 6908, 7058, 7118,
7282, 7337, 7397, 7428, 7522, 7566, 7597, 7662, 7665, 7808, 7856,
8062, 8141, 8178, 8407, 8429, 8506, 8780, 9776
Latin America–South America (General) 436, 864, 2048, 2240,
2483, 2956, 5806, 5991, 6853, 7466, 7589, 8704, 8962, 8992, 9002,
9332, 9400, 9481, 9713
Latin America–South America–Guyana (British Guiana before
1966) 505, 2007, 2032, 3238, 5685, 6716, 6782, 6857, 6862, 6968,
7058, 7282, 7397, 7428, 7522, 7662, 7665, 7856, 7970, 8141
Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain South
American country 1117
Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain South American country 1117
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
South American country 7565
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain South American country 5575, 7565
Latin America–South America–Paraguay 4675, 6063, 6537, 6545,
6857, 7058, 7219, 7282, 7397, 7460, 7522, 7566, 7665, 7815, 7834,
7856, 7981, 8018, 8032, 8062, 8506, 8657, 8802, 8808, 9660, 9678,
9687, 9776
Latin America–South America–Peru 63, 230, 2154, 3238, 5664,
5860, 5988, 6016, 6242, 6291, 6644, 6747, 6833, 6857, 6908, 7058,
7118, 7177, 7282, 7337, 7397, 7522, 7662, 7665, 7808, 7856, 7988,
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8062, 8167, 8339, 8506, 8780, 9251, 9776

Latin America–South America–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 7815, 9692

4178, 4238, 4297, 4307, 4357, 4374, 4456, 4506, 4516, 4519, 4577,
4585, 4607, 4618, 4672, 4675, 4679, 4708, 4715, 4724, 4731, 4757,
4832, 4844, 4851, 4872, 4879, 4947, 4948, 4949, 4987, 5042, 5045,
5137, 5160, 5161, 5221, 5273, 5325, 5341, 5342, 5353, 5354, 5371,
5393, 5513, 5515, 5627, 5703, 5797, 5804, 5820, 5954, 5985, 6125,
6148, 6199, 6251, 6481, 6530, 6554, 6648, 6689, 6735, 6761, 6779,
6858, 6867, 6961, 6978, 7060, 7179, 7247, 7268, 7269, 7374, 7388,
7523, 7527, 7549, 7645, 7707, 7736, 7762, 7763, 7764, 7801, 8062,
8069, 8082, 8104, 8145, 8212, 8213, 8214, 8216, 8240, 8265, 8292,
8324, 8443, 8576, 8591, 8634, 8647, 8668, 8671, 8683, 8701, 8709,
8767, 8809, 8847, 8848, 8865, 8878, 8943, 8999, 9029, 9044, 9052,
9103, 9135, 9137, 9142, 9180, 9189, 9192, 9252, 9276, 9293, 9324,
9361, 9388, 9438, 9439, 9452, 9481, 9497, 9574, 9593, 9668, 9715,
9749, 9835, 9846

Latin America–South America–Uruguay, Oriental Republic of 1117,
3238, 6063, 6857, 7058, 7282, 7397, 7522, 7566, 7665, 7856, 8062,
8657, 8802, 9776

Lecithin, Soy–Industrial Uses 3104, 3251, 3255, 3261, 3298, 3388,
3426, 3540, 3685, 3845, 4374, 4519, 5341, 5371, 5797, 6199, 6882,
8082, 8245, 9266, 9846

Latin America–South America–Venezuela 6291, 6483, 6545, 6644,
6908, 7219, 7428, 7665, 7808, 7856, 8141, 8177, 8222, 8311, 8506,
8553, 8570, 8657, 8780, 8789, 8804, 9141, 9251, 9480, 9776

Lectins. See Hemagglutinins (Lectins or Soyin)

Latin America–South America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses. See also Argentina and
Brazil 3829, 4675, 5988, 6032, 6107, 6151, 6260, 6545, 6546,
6908, 7428, 8062, 9289, 9438, 9735
Latin America–South America–Suriname (Also Surinam before
1978; Dutch Guiana before 1975) 3238, 5685, 5796, 6545, 6968,
7282, 7490

Laucks (I.F.) Co. (Seattle, Washington) 2651, 2984, 3237, 3255,
3259, 3276, 3286, 3310, 3464, 3728, 3737, 3803, 3999, 4138, 4333,
4371, 4443, 4478, 4519, 4521, 4523, 4599, 4642, 4647, 4660, 4713,
4738, 4844, 4866, 4874, 5064, 5066, 5123, 5136, 5350, 5790, 6416,
6881, 8634, 8826, 8954, 9130, 9266
Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)
Lauhoff Grain Co. (Danville, Illinois). Affiliate of Bunge Corp.
since June 1979 7538, 8226, 8949, 9521
Laurelbrook Natural Foods (Bel Air, Maryland) 7609

Legislative activities. See American Soybean Association (ASA)–
Legislative Activities
Legume, Inc. (Fairfield, New Jersey) 8059, 8228, 8314, 8315, 8352,
8381, 8406, 8407, 8430, 8431, 8815
Lend-Lease (Program and Administration). U.S. Program to Send
Key Supplies to Overseas Allies During World War II 3788, 3872,
3878, 3934, 4070, 4081, 4083, 4117, 4142, 4214, 4229, 4383, 4519,
4627, 5445, 8580, 8581, 8582, 8583
Lens culinaris or L. esculenta. See Lentils
Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens
41, 119, 279, 322, 485, 505, 776, 2154, 2156, 2262, 3165, 3621,
5515, 7470, 9299, 9329, 9437

Lea & Perrins. See Worcestershire Sauce
Leaf Proteins and Leaf Protein Concentrate (LPC) As Alternative
Protein Sources 5708, 6862, 7351, 7578, 7597, 7816, 7845, 8888
Leaves of the soybean plant used as food. See Green Vegetable
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Lever Brothers Co. See Unilever Corp.
Leviton, Richard. See Soyfoods Association of North America
(SANA)

Lecithin–Etymology of This Term and Its Cognates / Relatives in
Various Languages 3426, 3845, 8671

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles
northwest of Paris, and China) 788, 863, 904, 1076, 1392, 1496,
1594, 1922, 2007, 2036, 2064, 2477, 2488, 3622, 3623, 3624, 5171,
5513, 8634, 9502, 9879

Lecithin Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3979, 5341, 5797, 8069, 9574

Libraries. See National Agricultural Library (NAL, Beltsville,
Maryland)

Lecithin, Soy 770, 898, 984, 2007, 2471, 2477, 2488, 2562, 2611,
2761, 2775, 2938, 2940, 2973, 3006, 3057, 3110, 3120, 3126, 3130,
3165, 3174, 3202, 3224, 3239, 3255, 3259, 3271, 3276, 3277, 3286,
3298, 3301, 3310, 3340, 3345, 3388, 3437, 3449, 3519, 3540, 3622,
3624, 3638, 3649, 3655, 3685, 3718, 3756, 3797, 3814, 3842, 3845,
3866, 3889, 3892, 3912, 3929, 3978, 3979, 3980, 4072, 4130, 4163,

Libraries with a Significant Interest in Soy 7386, 8708, 8881, 8903,
9086, 9089, 9873

Lecithin companies. See American Lecithin Corp., Lucas Meyer
GmbH (Hamburg, Germany), Ross & Rowe (Yelkin Lecithin, New
York City)

Library Science and Services Related to Soy 7284
Life Food GmbH / Taifun-Tofuprodukte (Freiburg, Germany) 9404

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3491
8986, 9266
Lighting by burning soy oil. See Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene
Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfield,
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985.
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000
7990, 8352, 8451, 8604, 9465, 9505, 9523, 9536, 9798
Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus
lunatus. Also called Butter Bean 34, 64, 574, 605, 1036, 1101,
1102, 1121, 1123, 1138, 1155, 1191, 1260, 1265, 1267, 1279, 1290,
1308, 1323, 1362, 1375, 1422, 1435, 1471, 1476, 1489, 1569, 1628,
1752, 1818, 1904, 1944, 2039, 2137, 2236, 2237, 2426, 2464, 2706,
3089, 3152, 3169, 3324, 3463, 3474, 3537, 3561, 3616, 3632, 3646,
3785, 3876, 3882, 3899, 3900, 4019, 4132, 4143, 4272, 4403, 4422,
4613, 4736, 4763, 4855, 5513, 5707, 5708, 6351, 6638, 6643, 7345,
7486, 7957, 8520, 9554, 9886
Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 1974, 2413, 2414, 3018,
3239, 3508, 4232, 4238, 4391, 4516, 4531, 4585, 5102, 5451, 5583,
5591, 5785, 5884, 5914, 6002, 6142, 6236, 6237, 6328, 6331, 6332,
6379, 6421, 6427, 6442, 6491, 6694, 6706, 6805, 6836, 6883, 6918,
6919, 7020, 7068, 7146, 7342, 7473, 7527, 7780, 7890, 7947, 8104,
8145, 8423, 8650, 8674, 8782, 8804, 8848, 8864, 8895, 8943, 8945,
9021, 9087, 9124, 9169, 9405
Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid
Content of Soybeans and Soybean Products 8791, 8804, 8841,
8895, 8945, 9052
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 935, 1076, 1172, 1190,
1195, 1196, 1197, 1236, 1328, 1373, 1422, 1477, 1500, 1552, 1576,
1822, 2000, 2067, 2100, 2432, 2505, 2577, 2697, 2864, 2984, 2998,
3000, 3001, 3042, 3059, 3104, 3252, 3255, 3259, 3261, 3278, 3279,
3280, 3441, 3468, 3959, 4080, 4432, 4642, 5223, 5354, 6483, 6708,
8106, 8826, 8959, 9266
Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 101, 103, 116, 118, 121, 179, 186,
196, 197, 205, 212, 213, 256, 292, 307, 325, 329, 332, 334, 335,
351, 366, 370, 373, 408, 412, 426, 432, 448, 493, 581, 588, 592,
617, 626, 678, 681, 754, 765, 770, 775, 782, 822, 846, 864, 868,
886, 895, 911, 922, 923, 926, 954, 960, 968, 1034, 1044, 1051,
1076, 1079, 1129, 1133, 1149, 1171, 1172, 1177, 1188, 1189, 1190,
1198, 1199, 1281, 1297, 1318, 1335, 1378, 1447, 1470, 1497, 1500,
1516, 1529, 1559, 1570, 1572, 1577, 1582, 1591, 1593, 1647, 1688,
1689, 1730, 1800, 1812, 1847, 1861, 1892, 1908, 1943, 1953, 1996,
2000, 2032, 2038, 2041, 2073, 2100, 2102, 2122, 2125, 2150, 2191,
2227, 2236, 2244, 2255, 2298, 2424, 2432, 2471, 2497, 2509, 2577,
2580, 2582, 2654, 2662, 2746, 2751, 2892, 2928, 2935, 2965, 2982,
2984, 3000, 3001, 3002, 3012, 3042, 3054, 3104, 3159, 3230, 3251,
3258, 3267, 3269, 3329, 3334, 3363, 3476, 3565, 3599, 3635, 3648,
3708, 3729, 3756, 3792, 3829, 3957, 4086, 4192, 4375, 4439, 4481,
4516, 4531, 4882, 4983, 5128, 5174, 5222, 5318, 5350, 5354, 5382,
5552, 5686, 5695, 5710, 5717, 5824, 5849, 5993, 5996, 6145, 6171,
6525, 6940, 7713, 8115, 8145, 8153, 8324, 8325, 8586, 8826, 8963,

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 54, 63, 67, 73, 81, 121, 191, 280, 298, 307, 800, 842, 981,
1249, 1460, 1543, 1547, 1555, 1655, 1837, 1870, 2031, 2227, 2315,
2364, 2413, 2414, 2940, 2965, 2995, 3120, 3294, 3363, 3473, 3887,
4147, 4340, 4539, 4975, 5264, 5591, 5622, 5884, 5914, 5983, 6193,
6197, 7110, 7146, 7337, 7570, 7811, 7838, 7966, 8372, 8776, 8791,
8841, 8856, 8942, 9027, 9085, 9088, 9152, 9196, 9329, 9337, 9618
Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and
Linolenate
Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin)
on Blood Lipids (Especially Cholesterol) 7269, 8343, 8872, 8890,
8895, 8945
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Official and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 609, 762,
814, 1422, 2007, 2483, 3229, 3431, 3473, 3561, 3612, 3785, 4820,
4822, 4857, 4942, 4960, 5261, 5593, 6918, 7508, 7726, 8784, 8896,
9121, 9122, 9139, 9181, 9362
Llama Toucan & Crow. See Stow Mills, Inc.
Loma Linda Foods (Riverside, California). Named La Loma Foods
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in
Jan. 1990 3912, 3976, 4519, 4521, 5706, 6715, 6945, 7990, 8631,
9132, 9521
Loma Linda University (Loma Linda, California). Including Loma
Linda Hospital (Formerly named Loma Linda Sanitarium and
College of Medical Evangelists) 9487
Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 180, 305, 376, 1172, 1329,
2283, 2753, 3292, 3437, 3837, 3912, 3968, 3976, 4470, 5046, 6953,
7375, 7610, 7884, 7888, 8190, 8400, 8820, 9017, 9037, 9040, 9286,
9502, 9884
Low cost extrusion cookers. See Extruders and Extrusion Cooking:
Low Cost Extrusion Cookers (LECs)
Low-cost extrusion cookers. See Extruders and Extrusion Cooking,
Extruders and Extrusion Cooking, Low Cost
Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 864, 935, 1190,
1236, 1422, 1457, 1477, 1576, 1822, 1953, 2067, 3255, 6199, 6882,
7654, 7941, 8106, 8601, 9544
Lucas Meyer GmbH (Hamburg, Germany). Founded 1973.
Acquired Oct. 2000 by Degussa AG of Germany. Acquired in 2006
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by Cargill 7248, 7286, 7441, 7907, 9388, 9439, 9481

5513, 9810, 9879

Lucerne / lucern. See Alfalfa or Lucerne

Maggi (Kempthal / Kemptal, Switzerland) 2488, 3797, 7854

Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)

Mainland Express (Spring Park, Minnesota). Div. of Goods, Inc.
Named Tofu, Inc. and Eastern Foods, Inc., Minneapolis, Minnesota,
from 1978 to March 1989 8804

Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 7, 41, 58, 89, 92,
94, 98, 102, 108, 112, 114, 119, 155, 156, 161, 162, 171, 182, 191,
195, 230, 234, 245, 321, 339, 360, 390, 392, 393, 505, 592, 642,
700, 708, 776, 786, 815, 1006, 1217, 1278, 1378, 1577, 1591, 2262,
2426, 3363, 4983, 4985, 5209, 8971, 9668

Maize. See Corn / Maize
Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality

Lysinoalanine (LAL)–An Unusual, Toxic Amino Acid Created by
Severe Alkali Processing of Food Proteins (As in Spun Protein
Fibers) 8543

Malnutrition Matters (Ottawa, Ontario, Canada). Non-Profit
Organization. Founded in 2000 by Frank Daller and Brian Herrigan
9829

Macao / Macau. See Asia, East–Macao / Macau (Portuguese
Colony)

Mame-maki. See Roasted / Parched Soybeans (Irimame)

Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See
also: Combines and Tractors 79, 94, 151, 158, 205, 226, 252, 289,
339, 362, 366, 377, 386, 387, 390, 397, 405, 426, 427, 432, 448,
456, 473, 483, 490, 505, 506, 511, 515, 602, 607, 622, 623, 634,
662, 680, 685, 699, 724, 762, 799, 814, 881, 882, 883, 888, 890,
893, 904, 906, 909, 936, 967, 985, 992, 1035, 1043, 1056, 1058,
1108, 1114, 1140, 1148, 1171, 1176, 1209, 1211, 1216, 1224, 1234,
1249, 1262, 1264, 1272, 1276, 1285, 1315, 1324, 1328, 1374, 1388,
1390, 1391, 1416, 1422, 1424, 1425, 1444, 1446, 1473, 1482, 1567,
1574, 1593, 1635, 1648, 1691, 1694, 1723, 1763, 1766, 1797, 1814,
1815, 1828, 1836, 1885, 1888, 1898, 1899, 1907, 1911, 1924, 1926,
1927, 1946, 1960, 1970, 2000, 2006, 2048, 2068, 2091, 2096, 2109,
2112, 2115, 2126, 2164, 2182, 2184, 2195, 2230, 2235, 2269, 2317,
2326, 2330, 2333, 2342, 2365, 2372, 2461, 2483, 2487, 2490, 2583,
2640, 2643, 2666, 2671, 2685, 2750, 2762, 2783, 2868, 3001, 3014,
3063, 3423, 3561, 3609, 3786, 3805, 3867, 3888, 3988, 4404, 4553,
4877, 4981, 5425, 5675, 5794, 5841, 5952, 6079, 6870, 7184, 7317,
7321, 7401, 7833, 8217, 8455, 8710, 8765, 9286, 9507, 9538, 9627,
9747
Machinery, farm. See Combines
Macrobiotic Cookbooks 8408, 9234
Macrobiotics. See Aihara, Herman and Cornellia–Their Life and
Work, Kushi, Michio and Aveline–Their Life and Work, Ohsawa,
George and Lima
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 3471, 6614, 6678, 6800, 6917, 7040,
7073, 8178, 8228, 8408, 8602, 8634, 8867, 9230, 9234, 9332, 9343,
9347, 9628, 9636, 9884
Madison Foods and Madison College (Madison, Tennessee).
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was
Acquired by Worthington Foods in Aug. 1964 1459, 1506, 1528,
1569, 2722, 2940, 2946, 3025, 3097, 3098, 3292, 3310, 3337, 3338,
3353, 3355, 3372, 3636, 3644, 3912, 3976, 4123, 4144, 4519, 4878,

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Manchu soybean variety. See Soybean Varieties USA–Manchu
Manchuria. See Asia, East–Manchuria
Manchuria–Trade (Imports or Exports) of Soybeans, Soy Oil, and /
or Soybean Meal–Statistics. See also Trade (International) 1304
Map / Maps 405, 540, 881, 904, 1011, 1188, 1214, 1401, 1410,
1422, 1536, 1814, 1815, 1829, 1921, 2028, 2048, 2160, 2365, 2461,
2464, 2964, 2998, 3002, 3008, 3010, 3242, 3385, 3620, 3716, 3855,
3874, 3877, 4018, 4210, 4228, 4309, 4405, 4427, 4464, 4549, 4603,
4606, 4622, 4711, 4785, 4823, 4882, 4902, 4931, 4942, 4979, 5006,
5072, 5310, 5593, 5623, 5625, 5667, 5673, 5698, 5759, 5827, 5888,
6415, 6451, 6526, 6626, 6690, 6763, 7284, 7435, 7477, 7609, 7610,
7654, 7712, 7775, 7916, 8062, 8169, 8222, 8224, 8288, 8388, 8505,
8521, 8612, 8657, 8701, 8806, 8855, 8903, 9312, 9400, 9450, 9684
Margarine 1327, 1377, 1476, 1552, 1743, 1889, 1956, 2000, 2007,
2067, 2125, 2432, 2488, 2984, 2998, 3239, 3242, 3261, 3267, 3276,
3388, 3468, 3517, 3649, 3725, 3748, 3784, 3800, 3912, 3978, 3990,
4022, 4123, 4154, 4191, 4374, 4413, 4432, 4466, 4516, 4519, 4558,
4585, 4617, 4619, 4638, 4674, 4675, 4757, 4771, 4825, 4974, 5193,
5315, 5354, 5466, 5491, 5513, 5637, 5638, 5797, 5815, 5928, 5933,
6007, 6040, 6100, 6120, 6175, 6176, 6177, 6179, 6180, 6287, 6393,
6473, 6481, 6483, 6550, 6715, 6858, 6864, 6870, 6883, 6943, 6964,
6978, 7060, 7071, 7102, 7236, 7249, 7325, 7475, 7488, 7523, 7527,
7677, 7720, 7759, 7772, 7838, 7936, 7965, 8062, 8082, 8085, 8087,
8121, 8145, 8177, 8423, 8597, 8767, 8793, 8813, 8848, 8853, 8854,
8872, 8943, 9147, 9179, 9197, 9231, 9275, 9443, 9490
Margarine–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1133
Margarine Made with Soy 1133, 1172, 1175, 1179, 1190, 1195,
1196, 1197, 1422, 1457, 1576, 1942, 2065, 2577, 2591, 3000, 3001,
3104, 3255, 3259, 3298, 3692, 4220, 4333, 4558, 4676, 4698, 4819,
4882, 4963, 5007, 5768, 5954, 6370, 6388, 6661, 6852, 7269, 7437,
7747, 8104, 8164, 8701, 9299, 9333, 9400, 9438

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3493
Economics
Margarine Made without Soy Oil 396, 775, 1031, 1187, 3830, 7933
Marusan-Ai. See Soymilk Companies (Asia)
Market statistics. See the specific product concerned, e.g. Tofu
Industry and Market Statistics

Massachusetts. See United States–States–Massachusetts

Market statistics on soybean production. See Soybean Production
and Trade–Industry and Market Statistics,

Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Market studies. See Industry and Market Analyses

Mauritius. See Africa–Mauritius (Ile Maurice)

Marketing Association, Soybean. See Soybean Marketing
Association (1929-1932)

McCay, Clive M. and Jeanette (Cornell Univ.) 4116, 4403, 4462,
4521, 4547, 4887, 4912, 5009, 5283, 5514, 6215, 7173, 8058, 8175,
9022, 9045, 9502, 9811, 9812

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing
of
Marketing soybeans. See Chicago Board of Trade
Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
164, 165, 1076, 1141, 1224, 1363, 1381, 1382, 1413, 1483, 1510,
1522, 1536, 1568, 1571, 1781, 1853, 1884, 1908, 1909, 1929, 1959,
2162, 2175, 2200, 2221, 2222, 2308, 2314, 2320, 2321, 2324, 2350,
2423, 2434, 2442, 2485, 2540, 2549, 2581, 2583, 2592, 2612, 2664,
2697, 2700, 2729, 2756, 2869, 2931, 2959, 2987, 2996, 2998, 3008,
3009, 3010, 3113, 3216, 3257, 3258, 3267, 3402, 3409, 3413, 3440,
3467, 3674, 3687, 3736, 3747, 3784, 3796, 3811, 3823, 3962, 4109,
4203, 4209, 4216, 4455, 4611, 4691, 4768, 4771, 4969, 4996, 5013,
5039, 5041, 5044, 5051, 5069, 5085, 5086, 5122, 5190, 5208, 5222,
5253, 5265, 5284, 5288, 5318, 5364, 5372, 5380, 5407, 5421, 5447,
5472, 5484, 5486, 5488, 5511, 5512, 5543, 5544, 5548, 5550, 5562,
5582, 5610, 5615, 5638, 5664, 5835, 5889, 5896, 5911, 5946, 5964,
5969, 5971, 6007, 6034, 6035, 6036, 6040, 6089, 6092, 6109, 6125,
6128, 6155, 6173, 6198, 6216, 6228, 6240, 6284, 6330, 6367, 6395,
6401, 6460, 6461, 6463, 6495, 6519, 6539, 6590, 6599, 6651, 6659,
6660, 6665, 6682, 6703, 6718, 6746, 6763, 6770, 6779, 6799, 6806,
6830, 6838, 6844, 6846, 6878, 6886, 6898, 6932, 6946, 6989, 7034,
7095, 7096, 7109, 7118, 7119, 7123, 7126, 7148, 7150, 7168, 7176,
7191, 7206, 7209, 7210, 7217, 7235, 7242, 7260, 7268, 7320, 7349,
7355, 7363, 7366, 7416, 7418, 7419, 7426, 7451, 7547, 7551, 7555,
7560, 7563, 7570, 7593, 7594, 7604, 7656, 7670, 7683, 7684, 7686,
7695, 7716, 7722, 7731, 7740, 7793, 7798, 7814, 7850, 7865, 7866,
7870, 7888, 7911, 7912, 7940, 7953, 7981, 8014, 8032, 8055, 8062,
8119, 8120, 8179, 8180, 8195, 8205, 8224, 8239, 8303, 8307, 8334,
8368, 8516, 8519, 8535, 8536, 8547, 8550, 8551, 8560, 8590, 8663,
8676, 8696, 8748, 8753, 8760, 8761, 8788, 8789, 8793, 8802, 8804,
8810, 8812, 8857, 8863, 8873, 8875, 8915, 8916, 8917, 8919, 8924,
8947, 8949, 8967, 8978, 9002, 9004, 9006, 9010, 9014, 9021, 9042,
9047, 9063, 9087, 9091, 9116, 9144, 9153, 9162, 9198, 9201, 9203,
9204, 9205, 9223, 9228, 9238, 9239, 9252, 9272, 9289, 9292, 9304,
9307, 9385, 9438, 9556, 9558, 9576, 9603

Meal or cake, soybean. See Soybean Meal
Meals for Millions Foundation (Los Angeles, California), MultiPurpose Food (MPF), and Freedom from Hunger 4470, 5513, 5690,
5901, 6532, 6533, 6534, 6723, 6971, 7168, 7589, 7597, 7628, 7850,
7857, 8429, 9022, 9045, 9521
Meals, vegetarian or vegan, served at institutions. See
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions
Meat Alternatives–Beef Alternatives, Including Meatless Beef
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince,
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also
Meatless Burgers 5515, 6685, 6941, 6946
Meat alternatives companies. See Turtle Island Foods, Inc. (Hood
River, Oregon. Maker of Tofurky and Tempeh), Yves Veggie
Cuisine (Vancouver, BC, Canada)
Meat Alternatives–Documents About (Meatlike Meatless Meat,
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 3976,
4519, 6272, 7229, 7351, 7500, 7501, 7509, 7510, 7524, 8693, 8700
Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 644, 695, 870, 1031, 1476, 1486, 2047,
2557, 2823, 2862, 3403, 4062, 4101, 4378, 5515, 7072, 7197, 7222,
7578, 8116, 8192, 8221, 8292, 9817
Meat Alternatives–Gluten-Based (Incuding Seitan, Mianjin / Mian
Jin or Mienchin / Mien Chin) 5515
Meat Alternatives–Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 6715, 9252
Meat Alternatives–Kesp (Based on Spun Soy Protein Fibers). See
Also Meat Extenders 9094
Meat alternatives makers. See Tivall (Tivol)

Marketing–Soyfoods and Soyfood Products 5136, 5612, 5636,
5928, 6184, 6482, 6505, 6547, 6556, 6652, 6713, 6722, 6727, 6779,
6872, 7190, 7299, 7536, 7538, 7595, 7643, 7806, 7867, 8178, 8415,
8504, 8704, 8870
Markets and Crop Estimates, Bureau of. See United States
Department of Agriculture (USDA)–Bureau of Agricultural

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo,
and Other Pork-related Products. See also Meatless Sausages 1922,
6466, 6471, 6562, 6685, 6734, 6800, 6863, 6900, 6946, 7197, 7298,
7715, 8480, 8586, 8714, 8985, 9132, 9488
Meat Alternatives–Meatless Burgers and Patties. See Also Meat
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Extenders 3621, 3747, 4123, 5274, 5513, 6946, 7249, 7323, 7610,
7627, 7919, 7949, 8004, 8174, 8228, 8278, 8292, 8314, 8315, 8352,
8410, 8430, 8604, 8605, 8713, 8814, 8863, 8865, 9024, 9131, 9252,
9478, 9489, 9523, 9536, 9596
Meat Alternatives–Meatless Chicken, Goose, Duck, and Related
Poultry Products. See also Meatless Turkey 4067, 6466, 6471,
6562, 6685, 6707, 6709, 6715, 6941, 6946, 7137, 7189, 7788, 7919
Meat Alternatives–Meatless Fish, Shellfish, and Other Seafood-like
Products 6310, 6466, 6562, 6685, 6715, 6941, 7919, 9137, 9717

Medical / Medicinal-Therapeutic Uses / Aspects (General) 629,
2067, 6516, 6517, 6704, 7790, 8240, 8648, 8720, 8878, 9029, 9539,
9699
Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless
Doctors, Herbal Therapy, Holistic / Wholistic Medicine,
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy,
Preventive / Preventative Medicine, 8656, 9104
Medicine, Chinese Traditional. See Chinese Medicine
Medicine–History 3621

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 904, 4101, 5274, 5706, 6466, 6685, 7189,
7249, 7376, 7788, 7919, 7949, 7990, 8314, 8315, 8494, 8548, 8714,
8815, 9137, 9596
Meat Alternatives–Meatless Turkey 6471, 8315, 9445, 9843
Meat Alternatives or Substitutes, Meatless or Meatlike Products–
Etymology of This Term and Its Cognates / Relatives in Various
Languages 9439
Meat Alternatives–Quorn (Based on Mycoprotein). See Also Meat
Extenders 9094
Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 2724, 7665,
8292
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 261, 2984, 2998, 3165, 3240, 3259, 3286, 3472,
3571, 4142, 4675, 4853, 5430, 5501, 5559, 5595, 6272, 6471, 6689,
6808, 6954, 6960, 6965, 7094, 7197, 7204, 7229, 7238, 7244, 7256,
7261, 7262, 7265, 7292, 7298, 7302, 7329, 7338, 7350, 7384, 7385,
7437, 7538, 7545, 7546, 7554, 7612, 7614, 7676, 7715, 7832, 7872,
8502, 8530, 8679, 8749, 8824, 8832, 8886, 9009, 9010, 9028, 9040,
9137, 9164, 9184, 9259, 9276, 9377, 9520, 9876
Meatless burgers. See Vegetarian / Meatless Burgers
Media–Earliest Articles on Soy in Major Magazines and
Newspapers 1308, 1327, 7732
Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 1192, 1293, 1308, 1327, 1414,
3214, 3223, 3267, 4014, 4022, 4101, 4470, 6957, 7197, 7379, 7576,
7672, 7702, 7706, 7732, 7738, 7884, 7893, 7902, 8011, 8028, 8190,
8203, 8211, 8229, 8278, 8349, 8360
Medical aspects of soybeans. See Cancer or Tumor Causing /
Promoting Substances in Soybeans or, Cognitive / Brain Function.
Including Alzheimer’s Disease, Diabetes and Diabetic Diets,
Kidney / Renal Function, Menopause–Relief of Unpleasant
Menopausal Symptoms, Osteoporosis, Bone and Skeletal Health
Medical aspects of vegetarian diets. See Vegetarian Diets–Medical
Aspects

Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One
Near Tolono, Champaign County, Illinois, and Three in Indiana),
and William E. Riegel, Meharry Farm Manager and Independent
Soybean Grower in Tolono, Illinois 966, 1474, 1672, 1682, 1683,
1684, 1685, 1713, 1814, 1815, 1823, 1824, 1899, 1911, 1939, 1940,
1959, 2121, 2328, 2329, 2330, 2331, 2332, 2333, 2334, 2335, 2336,
2428, 2452, 2549, 2568, 2572, 2575, 2577, 2606, 2666, 2668, 2819,
2825, 2826, 2827, 2928, 2998, 3392, 3639, 3875, 3916, 4209, 4227,
4327, 4335, 4338, 4339, 4358, 4967, 6578, 6585, 6865, 6876, 7934,
9546, 9588
Mei Dou Za / Mei-Tou-Cha / Meitauza. See Tempeh, Okara
Membrane Technology Processes–Microfiltration (MF),
Ultrafiltration (UF, including Diafiltration), Reverse Osmosis
(RO–also known as hyperfiltration, HF), Electrodialysis (ED), and
Nanofiltration (NF) 3610, 7024, 7103, 7817, 7861, 7900, 7915,
7926, 7950, 8089, 8355, 8559, 8578, 8687, 8717, 8936, 8971, 9293
Menopause–Relief of Unpleasant Menopausal Symptoms, Such as
“Hot Flashes” and “Night Sweats” 9330
Mental Health (Including Depression) 2587, 9180
Mesoamerica. See Latin America–Central America
Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters,
Inc., Port Townsend, Washington state). World’s leading expert
on soy nutrition 9070, 9296, 9323, 9329, 9330, 9363, 9373, 9433,
9593, 9716
Mexican-style recipes, soyfoods used in. See Latin America, Central
America–Mexico
Mexico. See Latin America, Central America–Mexico
Mexico and Central America, soyfoods movement in. See Soyfoods
Movement in Mexico and Central America
Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 437,
534, 540, 568, 574, 580, 593, 609, 610, 611, 633, 639, 640, 649,
655, 696, 697, 709, 718, 756, 763, 777, 791, 794, 831, 844, 852,
902, 991, 996, 1050, 1057, 1066, 1075, 1091, 1095, 1127, 1130,
1164, 1173, 1188, 1214, 1226, 1233, 1292, 1293, 1301, 1314, 1321,
1322, 1332, 1343, 1358, 1365, 1371, 1376, 1396, 1445, 1449, 1470,
1471, 1550, 1596, 1606, 1619, 1646, 1705, 1797, 1817, 1822, 1858,
1901, 1915, 1921, 2046, 2047, 2048, 2049, 2067, 2587, 2591, 2769,
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2858, 3042, 3256, 3270, 3536, 3537, 3538, 4033, 4523, 4875, 4877,
5007, 5071, 5604, 5957, 6415, 8025, 8060, 8202, 8470, 8482, 8490,
8505, 8558, 8594, 8619, 8734, 8784, 8950, 9341, 9347, 9400, 9427,
9429, 9430, 9502, 9610, 9831, 9887
Michigan. See United States–States–Michigan
Microalgae. See Single Cell Proteins (Non-Photosynthetic)
Microbial Proteins (Non-Photosynthetic Single-Cell Proteins,
Including Fungi [Mycoproteins such as Quorn], Yeast, and Bacteria)
7351, 7513, 9094
Microbiological Problems (Food Spoilage, Sanitation, and
Contamination). See also: Nutrition–Toxins and Toxicity in Foods
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents
7153, 7537, 8350, 8360, 8606, 8867, 8980, 9523
Microbiology and Bacteriology–History of Early Discoveries 693,
8736, 9226

Milk, soy. See Soymilk
Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 3215, 3217, 3676, 3837, 3874,
3877, 3912, 4029, 4102, 4129, 4163, 4377, 4378, 4379, 4392, 4519,
4521, 4608, 4623, 4913, 5513, 5706, 5906, 6215, 6787, 6864, 6873,
6945, 6969, 7904, 7990, 8131, 8132, 8186, 8253, 8480, 8590, 8631,
8634, 9132, 9829, 9831, 9879, 9886
Minerals. See Aluminum in Soybeans and Soyfoods, Aluminum in
the Diet and Cooking Utensils–Problems. Soy Is Not Mentioned,
Calcium Availability, Absorption, and Content of Soy
Minerals (General) 904, 930, 958, 980, 984, 1153, 1555, 1869,
1897, 1947, 1988, 2002, 2007, 3194, 3349, 3449, 3750, 4060, 4114,
5381, 5513, 5750, 6548, 7157, 7165, 7168, 7545, 7739, 7794, 7850,
7921, 7976, 8048, 8160, 8264, 8286, 8355, 8443, 8448, 8530, 8600,
8641, 8685, 8783, 8786, 8830, 8832, 8845, 8865, 8973, 9371

Microbiology and fermentation. See Fermented Soyfoods and Their
Fermentation

Mink, Foxes and Other Fur-Bearing Animals Fed Soybeans,
Soybean Cake or Meal, or Soy Protein Products as Feed to Make
Fur 5705, 6812

Micronesia, Federated States of. See Oceania–Micronesia

Minnesota. See United States–States–Minnesota

Microscopic analysis and microscopy. See Soybean–Morphology,
Structure, and Anatomy of the Plant and Its Seeds as Determined by
Microscopy or Microscopic Examination

Miso companies (USA). See American Miso Co. (Rutherfordton,
North Carolina), Miyako Oriental Foods (Baldwin Park,
California), South River Miso Co. (Conway, Massachusetts)

Middle America. See Latin America–Central America; and Latin
America–Caribbean or West Indies, Latin America, Central
America, and Latin America, Caribbean or West Indies

Miso–Etymology of This Term and Its Cognates / Relatives in
Various Languages 803, 4826, 5628, 6346

Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)
Milk, almond. See Almond Milk and Cream. Also–Almonds Used
to Flavor Soymilk, Rice Milk, etc.
Milk, coconut / cocoanut. See Coconut Milk and Cream
Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts,
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews,
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts,
Pumpkin Seeds, Sunflower Seeds, Walnuts, etc. See also: Almond
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk
572, 644, 695, 1033, 2155, 2283, 2477, 2614, 2626, 2940, 3059,
3234, 3353, 3354, 3355, 3621, 4067, 6310, 6941, 8244, 8247, 8636,
9717, 9805, 9829
Milk, peanut. See Peanut Milk
Milk–Problems with Cow’s Milk as a Food, Incl. Use of Bovine
Growth Hormone, Price Regulation, etc. (See also: Soymilk) 2722,
3318, 5954, 8962, 9318, 9338, 9346, 9387, 9829
Milk, rice. See Rice Milk (Non-Dairy)
Milk, sesame. See Sesame Milk

Miso–Imports, Exports, International Trade 859, 1005, 1533, 1553,
1755, 2723
Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented
Soybean Paste
Miso, Indonesian-Style–Etymology of This Term and Its Cognates /
Relatives in Various Languages 8737
Miso Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2634, 2828, 2951, 4821, 5074, 5628, 5933,
6057, 7665, 7692, 8292, 8364, 8447, 8574, 9272
Miso Industry and Market Statistics, Trends, and Analyses–
Individual Companies 8292
Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 209, 231, 261, 273,
323, 343, 358, 375, 381, 502, 548, 550, 551, 565, 709, 712, 756,
773, 783, 803, 814, 859, 860, 863, 935, 977, 982, 1005, 1121, 1188,
1189, 1236, 1246, 1252, 1283, 1284, 1293, 1301, 1310, 1325, 1330,
1377, 1386, 1477, 1495, 1533, 1544, 1553, 1555, 1566, 1591, 1594,
1597, 1738, 1755, 1822, 2007, 2008, 2043, 2065, 2084, 2089, 2154,
2224, 2462, 2468, 2477, 2488, 2525, 2547, 2587, 2634, 2667, 2680,
2723, 2726, 2734, 2740, 2761, 2772, 2798, 2823, 2828, 2829, 2858,
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2860, 2875, 2881, 2899, 2914, 2917, 2951, 2973, 2979, 3025, 3053,
3062, 3310, 3622, 3631, 3731, 3787, 4426, 4463, 4525, 4763, 4810,
4821, 4826, 4827, 4893, 4913, 4927, 5074, 5224, 5432, 5472, 5530,
5569, 5570, 5571, 5574, 5586, 5628, 5672, 5677, 5689, 5697, 5769,
5802, 5803, 5826, 5837, 5854, 5862, 5866, 5876, 5892, 5905, 5906,
5932, 5933, 5937, 5941, 5955, 6006, 6034, 6057, 6077, 6078, 6081,
6082, 6083, 6098, 6100, 6118, 6127, 6143, 6190, 6198, 6272, 6290,
6305, 6319, 6335, 6338, 6346, 6357, 6367, 6433, 6508, 6549, 6552,
6580, 6582, 6622, 6637, 6693, 6703, 6797, 6798, 6803, 6813, 6879,
6925, 6952, 7049, 7054, 7064, 7073, 7077, 7157, 7159, 7167, 7168,
7269, 7373, 7422, 7520, 7531, 7556, 7609, 7610, 7638, 7648, 7665,
7692, 7717, 7725, 7729, 7842, 7843, 7845, 7850, 7856, 7868, 7873,
7905, 7973, 7974, 7975, 7978, 8017, 8022, 8024, 8026, 8028, 8029,
8041, 8054, 8110, 8124, 8128, 8139, 8149, 8163, 8164, 8165, 8168,
8206, 8211, 8229, 8233, 8236, 8243, 8292, 8321, 8331, 8336, 8352,
8364, 8407, 8408, 8413, 8421, 8440, 8447, 8450, 8452, 8453, 8454,
8457, 8489, 8494, 8515, 8548, 8574, 8606, 8619, 8714, 8724, 8726,
8727, 8728, 8737, 8746, 8767, 8829, 8867, 8907, 8918, 8922, 8984,
8986, 8998, 9001, 9011, 9053, 9110, 9117, 9130, 9164, 9186, 9194,
9234, 9272, 9361, 9374, 9438, 9483, 9536, 9579, 9652, 9738, 9752,
9774, 9873, 9884
Miso, Korean-Style–Etymology of This Term and Its Cognates /
Relatives in Various Languages 2688, 4929, 5752, 6549
Miso products companies (USA). See Wizard’s Cauldron, Ltd.
(Cedar Grove, North Carolina)
Miso Soup–Mainly Japanese 550, 551, 2634, 2667, 2875, 3053,
6272, 7208, 7221, 7610, 8574, 9186, 9483, 9884
Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented
Soybean Paste
Miso, soybean–Korean-style. See Jang–Korean-Style Fermented
Soybean Paste
Missouri. See United States–States–Missouri
Missouri Farmers Association (MFA), Mexico and Columbia,
Missouri–Cooperative Soybean Crushers 4632, 4866, 5323, 6816,
6838, 7005, 7682, 7888, 7985, 8196, 8197, 8220, 8710, 9313
Mitchell Foods, Inc. (Fredonia, New York; and North Abington,
Massachusetts) 5106, 5107, 5363
Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co.,
founded 1876) 1172
Miyako Oriental Foods (Baldwin Park, California) 8867, 9884
Mizono family. See Azumaya, Inc. (San Francisco, California)
Mochi. See Rice-Based Foods–Mochi
Molasses, soy. See Soy Molasses or Soy Solubles
Moldavia. See Europe, Eastern–Moldova
Monosodium glutamate. See MSG

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in April Feb. 1997. Merged with Pharmacia
& Upjohn on 31 March 2000 and was renamed Pharmacia Corp
5812, 6028, 6714, 6716, 6810, 6862, 6968, 6969, 7245, 8430, 8533,
9009, 9226, 9244, 9261, 9296, 9330, 9338, 9346, 9348, 9364, 9370,
9373, 9387, 9396, 9442, 9459, 9463, 9464, 9478, 9536, 9593, 9602,
9660, 9685, 9700, 9705, 9706, 9710, 9719, 9731, 9763, 9783, 9801,
9818
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois). Later also called Piatt County Soybean Cooperative
Co., and Viobin (Maker of Wheat Germ Oil) 1966, 2000, 2072,
2109, 2115, 2121, 3756, 3784, 4335, 4375
Moorman Manufacturing Co. See Quincy Soybean Products Co.
(Quincy, Illinois)
Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance,
California, and Tokyo, Japan) 7627, 8178, 8228, 8713, 8815, 8820,
8836, 8980, 9330, 9596
Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy, Soybean–Morphology, Structure, and Anatomy
Morrill Act. See Land-Grant Colleges and Universities, and Their
Origin with the Land
Morse, William Joseph (1884-1959, USDA Soybean Expert) 352,
539, 596, 597, 614, 615, 616, 619, 621, 674, 683, 686, 688, 691,
697, 706, 707, 710, 728, 745, 751, 755, 757, 759, 760, 796, 804,
807, 812, 813, 814, 815, 816, 817, 818, 819, 828, 829, 830, 834,
840, 841, 845, 849, 852, 853, 855, 865, 878, 879, 887, 893, 914,
932, 933, 938, 939, 943, 944, 946, 947, 952, 959, 974, 978, 986,
987, 993, 998, 999, 1000, 1007, 1008, 1009, 1014, 1015, 1036,
1037, 1039, 1040, 1067, 1070, 1071, 1073, 1074, 1081, 1083, 1084,
1085, 1089, 1115, 1118, 1119, 1122, 1138, 1146, 1147, 1150, 1155,
1160, 1161, 1165, 1168, 1169, 1173, 1175, 1176, 1179, 1180, 1181,
1182, 1183, 1184, 1185, 1186, 1188, 1189, 1190, 1191, 1220, 1221,
1223, 1225, 1226, 1227, 1228, 1229, 1230, 1231, 1234, 1235, 1237,
1238, 1239, 1241, 1242, 1244, 1245, 1251, 1253, 1255, 1260, 1268,
1269, 1276, 1279, 1311, 1315, 1322, 1324, 1337, 1343, 1349, 1359,
1384, 1387, 1422, 1424, 1425, 1428, 1431, 1442, 1445, 1459, 1461,
1462, 1470, 1471, 1481, 1486, 1487, 1489, 1490, 1491, 1492, 1496,
1505, 1506, 1512, 1513, 1514, 1521, 1524, 1527, 1528, 1535, 1546,
1547, 1548, 1560, 1561, 1562, 1565, 1569, 1573, 1583, 1594, 1599,
1601, 1604, 1611, 1612, 1613, 1616, 1617, 1619, 1625, 1626, 1643,
1651, 1659, 1660, 1661, 1674, 1680, 1681, 1683, 1694, 1695, 1696,
1697, 1700, 1702, 1704, 1705, 1707, 1710, 1711, 1712, 1713, 1714,
1715, 1716, 1734, 1735, 1740, 1743, 1752, 1753, 1754, 1756, 1757,
1764, 1765, 1767, 1773, 1774, 1777, 1778, 1785, 1788, 1789, 1790,
1791, 1797, 1809, 1811, 1815, 1816, 1818, 1823, 1824, 1825, 1826,
1827, 1828, 1834, 1835, 1839, 1845, 1847, 1852, 1853, 1856, 1859,
1870, 1871, 1872, 1873, 1875, 1876, 1877, 1882, 1883, 1885, 1888,
1900, 1902, 1903, 1905, 1907, 1919, 1930, 1938, 1939, 1940, 1946,
1948, 1954, 1955, 1956, 1958, 1963, 1965, 1966, 1973, 1990, 1991,
1993, 1999, 2000, 2003, 2007, 2010, 2012, 2013, 2016, 2018, 2020,
2027, 2028, 2029, 2030, 2031, 2032, 2033, 2034, 2035, 2036, 2037,
2039, 2040, 2041, 2042, 2043, 2044, 2045, 2046, 2047, 2048, 2049,
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2050, 2051, 2052, 2053, 2054, 2055, 2056, 2057, 2058, 2059, 2060,
2061, 2062, 2063, 2064, 2065, 2069, 2071, 2072, 2074, 2079, 2080,
2081, 2091, 2092, 2095, 2096, 2109, 2110, 2111, 2114, 2115, 2123,
2128, 2132, 2138, 2155, 2158, 2168, 2169, 2186, 2194, 2196, 2198,
2204, 2206, 2207, 2213, 2217, 2233, 2239, 2240, 2270, 2275, 2276,
2277, 2282, 2311, 2313, 2316, 2326, 2327, 2328, 2329, 2330, 2332,
2334, 2335, 2336, 2337, 2347, 2349, 2365, 2366, 2367, 2386, 2388,
2389, 2393, 2421, 2428, 2429, 2439, 2447, 2483, 2503, 2505, 2507,
2511, 2527, 2528, 2536, 2563, 2567, 2568, 2569, 2572, 2573, 2575,
2587, 2588, 2589, 2590, 2591, 2594, 2598, 2606, 2607, 2608, 2611,
2613, 2615, 2618, 2619, 2620, 2621, 2624, 2625, 2627, 2628, 2629,
2630, 2631, 2632, 2633, 2634, 2635, 2636, 2637, 2638, 2640, 2641,
2645, 2647, 2654, 2655, 2656, 2660, 2661, 2667, 2669, 2671, 2675,
2676, 2677, 2678, 2679, 2680, 2681, 2682, 2685, 2686, 2687, 2688,
2689, 2690, 2692, 2693, 2694, 2695, 2701, 2706, 2707, 2720, 2721,
2723, 2724, 2726, 2727, 2728, 2730, 2731, 2734, 2736, 2737, 2738,
2739, 2740, 2741, 2742, 2743, 2744, 2745, 2752, 2753, 2755, 2756,
2758, 2759, 2760, 2761, 2762, 2763, 2764, 2765, 2766, 2768, 2769,
2770, 2772, 2775, 2776, 2777, 2778, 2779, 2782, 2783, 2784, 2785,
2786, 2787, 2788, 2789, 2790, 2791, 2792, 2793, 2794, 2795, 2796,
2797, 2798, 2799, 2800, 2801, 2808, 2809, 2810, 2811, 2812, 2813,
2814, 2815, 2816, 2819, 2828, 2829, 2830, 2834, 2835, 2836, 2838,
2839, 2840, 2841, 2842, 2843, 2845, 2846, 2848, 2849, 2851, 2853,
2855, 2857, 2858, 2859, 2860, 2863, 2867, 2870, 2871, 2872, 2873,
2874, 2875, 2876, 2877, 2878, 2881, 2882, 2883, 2884, 2885, 2886,
2888, 2895, 2896, 2897, 2899, 2900, 2901, 2912, 2914, 2917, 2927,
2933, 2946, 2951, 2953, 2960, 2965, 2972, 2973, 2976, 2985, 2989,
2997, 3008, 3009, 3010, 3011, 3013, 3022, 3025, 3027, 3036, 3039,
3043, 3044, 3055, 3059, 3062, 3064, 3080, 3082, 3089, 3102, 3107,
3116, 3152, 3153, 3154, 3163, 3183, 3189, 3205, 3209, 3210, 3212,
3213, 3215, 3217, 3220, 3222, 3228, 3229, 3232, 3236, 3243, 3247,
3266, 3277, 3281, 3285, 3286, 3290, 3306, 3310, 3314, 3315, 3328,
3338, 3347, 3348, 3361, 3369, 3374, 3378, 3382, 3390, 3397, 3399,
3404, 3429, 3430, 3431, 3432, 3444, 3474, 3495, 3496, 3500, 3534,
3535, 3536, 3537, 3546, 3560, 3561, 3596, 3598, 3600, 3601, 3612,
3616, 3628, 3629, 3631, 3675, 3683, 3685, 3688, 3710, 3716, 3735,
3745, 3747, 3752, 3759, 3785, 3861, 3874, 3875, 3876, 3877, 3916,
3935, 3945, 3955, 3972, 3977, 3990, 4007, 4012, 4029, 4033, 4092,
4102, 4110, 4111, 4115, 4124, 4128, 4134, 4140, 4141, 4145, 4156,
4161, 4188, 4189, 4193, 4203, 4210, 4231, 4241, 4249, 4276, 4308,
4309, 4319, 4335, 4337, 4339, 4358, 4362, 4372, 4378, 4379, 4387,
4398, 4400, 4426, 4427, 4441, 4464, 4477, 4499, 4521, 4523, 4527,
4528, 4542, 4561, 4564, 4569, 4571, 4581, 4596, 4597, 4609, 4620,
4626, 4628, 4635, 4645, 4656, 4657, 4665, 4667, 4668, 4695, 4707,
4709, 4719, 4733, 4752, 4753, 4776, 4796, 4798, 4801, 4804, 4814,
4815, 4816, 4817, 4818, 4819, 4820, 4821, 4822, 4824, 4825, 4840,
4865, 4877, 4878, 4881, 4895, 4918, 4925, 4930, 4942, 4960, 4962,
4963, 4964, 4967, 4970, 4972, 4981, 4984, 4998, 5030, 5043, 5056,
5071, 5072, 5073, 5074, 5075, 5076, 5077, 5078, 5079, 5090, 5171,
5172, 5213, 5217, 5234, 5242, 5332, 5424, 5513, 5712, 5715, 5770,
5784, 5868, 6098, 6209, 6215, 6402, 6434, 6436, 6519, 6545, 6560,
6578, 6620, 6686, 6865, 6871, 6873, 6874, 6875, 6876, 6879, 6883,
7022, 7039, 7112, 7164, 7171, 7234, 7268, 7273, 7281, 7402, 7488,
7516, 7616, 7621, 7650, 7669, 7726, 7848, 7931, 7932, 7934, 8030,
8036, 8037, 8038, 8039, 8044, 8113, 8117, 8126, 8131, 8137, 8138,
8184, 8185, 8186, 8187, 8199, 8200, 8202, 8210, 8217, 8219, 8237,
8253, 8279, 8392, 8393, 8394, 8401, 8425, 8430, 8450, 8455, 8461,
8462, 8463, 8470, 8483, 8540, 8558, 8586, 8590, 8686, 8766, 8784,
8868, 8870, 8900, 8930, 9066, 9178, 9242, 9269, 9347, 9400, 9409,
9412, 9428, 9429, 9450, 9471, 9502, 9527, 9541, 9546, 9555, 9591,

9610, 9627, 9637, 9645, 9664, 9743, 9770, 9771, 9793, 9802, 9810,
9813, 9821, 9823, 9831, 9874, 9886, 9887
Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)
Motion Pictures or References to Motion Pictures. Also called
Movies, Films, or Documentaries 2333, 2490, 2504, 2633, 2828,
4520, 4852, 5094, 5574, 6684, 8159, 8558
Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled
Movies or films. See Motion Pictures
MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid)
3366, 3676, 4608, 4913, 4931, 5350, 5475, 5513, 5854, 5933, 6143,
7157, 8233, 9252
Mucuna pruriens. See Velvet Bean
Mull-Soy. See Borden Inc.
Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 6, 20, 23, 36,
124, 168, 593, 664, 842, 853, 993, 1006, 1007, 1074, 1130, 1312,
1322, 1666, 1847, 1877, 1922, 1938, 1944, 1999, 2008, 2048, 2049,
2065, 2155, 2236, 2475, 2503, 2591, 2625, 2629, 2636, 2686, 2690,
2692, 2695, 2703, 2738, 2763, 2800, 2801, 2810, 2838, 3013, 3077,
3514, 3611, 4062, 4064, 4265, 4518, 4913, 5072, 5164, 5172, 5514,
5707, 5823, 5906, 5954, 6190, 6841, 6845, 7470, 7737, 7931, 7932,
8038, 8184, 8228, 8484, 8695, 8723, 8865, 9483, 9490, 9745
Mycoprotein used in meal alternatives. See Meat Alternatives–
Quorn (Based on Mycoprotein)
Mycorrhiza. See Soybean–Physiology–Mycorrhiza / Mycorrhizal
Relations
Myths of soybean history–debunking / dispelling. See History of the
Soybean–Myths and Early Errors Concerning Its History
Names for soybeans–Fanciful. See Soybean Terminology and
Nomenclature–Fanciful Terms and Names
Naphtha solvents for extraction. See Solvents
Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of
Vitasoy Since Aug. 1990 7990, 8228, 8292, 8314, 8315, 8352,
8381, 8406, 8407, 8713, 8867, 9319
National Agricultural Library (USDA, Beltsville, Maryland) 53, 82,
184, 316, 354, 365, 380, 388, 389, 479, 488, 505, 507, 587, 588,
639, 640, 652, 701, 767, 877, 917, 918, 920, 921, 975, 1116, 1206,
1207, 1607, 1727, 1746, 1851, 1912, 1995, 2021, 2151, 2152, 2228,
2587, 2916, 3071, 3111, 3241, 3567, 3719, 3720, 3885, 3905, 3964,
3971, 4359, 4422, 5024, 5519, 5949, 6005, 6058, 6059, 6109, 6476,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3498
6481, 6529, 6616, 6621, 6630, 6917, 6939, 6944, 7284, 7386, 7387,
7420, 7525, 7586, 7778, 8008, 8010, 8012, 8039, 8060, 8185, 8199,
8446, 8585, 8618, 8626, 8628, 8708, 8743, 8745, 8806, 8869, 8871,
8881, 8885, 8979, 9007, 9015, 9048, 9051, 9058, 9079, 9086, 9089,
9090, 9093, 9101, 9104, 9109, 9125, 9148, 9163, 9190, 9209, 9214,
9232, 9251, 9262, 9270, 9288, 9301, 9306, 9317, 9322, 9331, 9340,
9341, 9342, 9353, 9354, 9369, 9408, 9427, 9434, 9436, 9465, 9466,
9470, 9540, 9548, 9610, 9613, 9637, 9684, 9708, 9798, 9803, 9844,
9858, 9860, 9862, 9864, 9866, 9873, 9878
National Agricultural Library (USDA, NAL, Beltsville, Maryland)
53, 82, 184, 316, 380, 639, 640, 767, 1746, 1851, 2021, 3111, 3241,
3719, 3720, 3905, 5024, 5519, 6005, 6058, 6059, 6481, 6529, 6616,
6621, 6630, 6944, 7386, 7420, 7525, 7586, 7778, 8010, 8446, 8585,
8618, 8626, 8628, 8708, 8745, 8806, 8871, 8881, 8885, 8979, 9007,
9015, 9048, 9051, 9058, 9079, 9086, 9089, 9090, 9093, 9101, 9104,
9109, 9125, 9148, 9163, 9190, 9209, 9214, 9232, 9251, 9262, 9270,
9301, 9306, 9317, 9322, 9331, 9340, 9342, 9353, 9354, 9369, 9408,
9434, 9436, 9465, 9466, 9540, 9548, 9637, 9684, 9798, 9844, 9858,
9860, 9873, 9878
National Biodiesel Board (NBB). Formerly named National Soy
Fuels Advisory Committee (NSFAC) (May 1992–Dec. 1992) and
National SoyDiesel Development Board (NSDB) (Dec. 1992–Sept.
1994). See also Soy Diesel Fuel, SoyDiesel, or Biodiesel 9127,
9138, 9187, 9705
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 3521, 3522, 3523, 3524,
3525, 3526, 3553, 3566, 3575, 3576, 3577, 3579, 3583, 3586, 3589,
3590, 3591, 3605, 3606, 3607, 3695, 3711, 3712, 3729, 3731, 3739,
3772, 3816, 3837, 3838, 3844, 3862, 3863, 3872, 3874, 3877, 3883,
3903, 3904, 3908, 3910, 3911, 3914, 3918, 3923, 3935, 3946, 3947,
3948, 3954, 3960, 3993, 4000, 4001, 4002, 4010, 4016, 4020, 4021,
4026, 4029, 4037, 4041, 4042, 4061, 4073, 4074, 4084, 4086, 4095,
4102, 4106, 4136, 4138, 4158, 4180, 4193, 4221, 4240, 4251, 4263,
4269, 4279, 4283, 4307, 4321, 4322, 4324, 4331, 4339, 4347, 4354,
4371, 4374, 4375, 4390, 4391, 4432, 4438, 4442, 4444, 4445, 4447,
4457, 4465, 4478, 4481, 4482, 4486, 4494, 4499, 4500, 4529, 4533,
4541, 4543, 4549, 4550, 4551, 4556, 4561, 4563, 4567, 4569, 4571,
4576, 4577, 4578, 4585, 4591, 4592, 4599, 4601, 4602, 4608, 4610,
4614, 4617, 4618, 4619, 4621, 4625, 4634, 4637, 4639, 4640, 4642,
4647, 4659, 4660, 4665, 4670, 4672, 4674, 4679, 4680, 4681, 4687,
4688, 4690, 4692, 4702, 4706, 4710, 4714, 4722, 4723, 4724, 4731,
4732, 4733, 4735, 4738, 4741, 4746, 4747, 4749, 4755, 4756, 4757,
4762, 4765, 4772, 4790, 4791, 4793, 4797, 4799, 4808, 4810, 4813,
4814, 4826, 4827, 4828, 4829, 4830, 4831, 4832, 4834, 4835, 4837,
4838, 4839, 4841, 4842, 4843, 4844, 4845, 4846, 4847, 4848, 4849,
4850, 4851, 4860, 4863, 4866, 4872, 4874, 4876, 4879, 4880, 4886,
4890, 4891, 4893, 4896, 4899, 4900, 4903, 4904, 4906, 4909, 4913,
4914, 4915, 4917, 4920, 4921, 4924, 4927, 4929, 4931, 4932, 4933,
4936, 4938, 4940, 4947, 4948, 4958, 4965, 4973, 4975, 4977, 4990,
4997, 5002, 5008, 5014, 5017, 5021, 5026, 5031, 5033, 5036, 5037,
5040, 5042, 5045, 5049, 5050, 5054, 5056, 5057, 5076, 5083, 5091,
5093, 5094, 5102, 5103, 5124, 5126, 5137, 5143, 5145, 5149, 5161,
5167, 5170, 5182, 5183, 5186, 5196, 5200, 5204, 5210, 5211, 5212,
5215, 5218, 5220, 5221, 5223, 5224, 5229, 5230, 5231, 5232, 5236,
5243, 5246, 5247, 5251, 5252, 5255, 5268, 5273, 5275, 5277, 5279,

5286, 5292, 5293, 5295, 5296, 5308, 5312, 5323, 5325, 5329, 5333,
5340, 5341, 5342, 5350, 5353, 5354, 5357, 5359, 5360, 5370, 5371,
5376, 5383, 5384, 5385, 5386, 5387, 5393, 5402, 5423, 5428, 5430,
5454, 5473, 5477, 5479, 5485, 5487, 5491, 5505, 5518, 5526, 5538,
5545, 5552, 5557, 5568, 5569, 5570, 5571, 5572, 5577, 5584, 5586,
5590, 5595, 5623, 5627, 5628, 5629, 5630, 5643, 5646, 5647, 5650,
5651, 5653, 5654, 5657, 5670, 5672, 5676, 5677, 5684, 5686, 5688,
5689, 5695, 5696, 5697, 5701, 5702, 5703, 5710, 5715, 5717, 5723,
5724, 5726, 5727, 5730, 5738, 5743, 5744, 5746, 5751, 5755, 5757,
5765, 5769, 5772, 5774, 5781, 5783, 5793, 5795, 5799, 5800, 5802,
5803, 5804, 5810, 5826, 5832, 5836, 5843, 5844, 5845, 5846, 5848,
5849, 5852, 5853, 5854, 5861, 5862, 5865, 5866, 5869, 5876, 5883,
5892, 5894, 5905, 5906, 5907, 5909, 5912, 5913, 5915, 5916, 5920,
5931, 5932, 5937, 5939, 5941, 5942, 5944, 5955, 5962, 5968, 5978,
5987, 5993, 6002, 6006, 6008, 6014, 6021, 6023, 6026, 6027, 6035,
6052, 6063, 6067, 6068, 6069, 6070, 6071, 6072, 6073, 6077, 6078,
6081, 6087, 6088, 6089, 6096, 6100, 6101, 6103, 6104, 6119, 6123,
6124, 6127, 6141, 6142, 6143, 6148, 6159, 6160, 6161, 6163, 6164,
6168, 6182, 6186, 6196, 6200, 6207, 6210, 6224, 6230, 6236, 6237,
6245, 6246, 6247, 6253, 6258, 6265, 6266, 6272, 6275, 6276, 6278,
6279, 6281, 6286, 6287, 6295, 6301, 6305, 6306, 6312, 6313, 6316,
6319, 6320, 6327, 6328, 6329, 6331, 6332, 6335, 6346, 6347, 6348,
6353, 6357, 6366, 6367, 6370, 6379, 6383, 6384, 6388, 6392, 6393,
6394, 6405, 6410, 6413, 6416, 6419, 6421, 6422, 6427, 6435, 6436,
6439, 6442, 6449, 6453, 6454, 6455, 6456, 6457, 6459, 6464, 6465,
6466, 6472, 6473, 6478, 6479, 6487, 6488, 6489, 6491, 6493, 6500,
6501, 6504, 6506, 6508, 6510, 6515, 6518, 6525, 6530, 6534, 6536,
6538, 6543, 6552, 6561, 6563, 6566, 6571, 6573, 6574, 6577, 6579,
6582, 6583, 6584, 6589, 6592, 6597, 6601, 6604, 6606, 6609, 6610,
6612, 6614, 6619, 6622, 6633, 6634, 6644, 6648, 6655, 6661, 6664,
6667, 6673, 6675, 6676, 6679, 6680, 6681, 6689, 6691, 6693, 6694,
6695, 6696, 6697, 6701, 6702, 6704, 6719, 6731, 6735, 6740, 6741,
6742, 6751, 6766, 6768, 6769, 6773, 6774, 6775, 6776, 6779, 6780,
6781, 6783, 6784, 6785, 6786, 6787, 6788, 6791, 6792, 6795, 6796,
6797, 6798, 6800, 6803, 6805, 6813, 6814, 6819, 6820, 6823, 6829,
6836, 6839, 6840, 6842, 6858, 6863, 6874, 6880, 6881, 6882, 6883,
6887, 6896, 6899, 6902, 6903, 6905, 6909, 6910, 6915, 6919, 6922,
6925, 6929, 6930, 6931, 6937, 6938, 6942, 6945, 6946, 6949, 6952,
6956, 6957, 6962, 6973, 6978, 6980, 6983, 6988, 6996, 6999, 7002,
7006, 7007, 7014, 7015, 7016, 7020, 7023, 7024, 7026, 7027, 7036,
7040, 7041, 7042, 7043, 7045, 7046, 7047, 7049, 7053, 7054, 7060,
7061, 7064, 7068, 7070, 7073, 7077, 7078, 7085, 7099, 7100, 7103,
7105, 7108, 7125, 7130, 7140, 7153, 7154, 7156, 7159, 7161, 7162,
7165, 7166, 7168, 7169, 7170, 7175, 7179, 7186, 7199, 7205, 7214,
7219, 7225, 7232, 7241, 7247, 7269, 7274, 7293, 7296, 7303, 7304,
7305, 7307, 7330, 7331, 7336, 7341, 7342, 7343, 7346, 7352, 7353,
7357, 7367, 7371, 7373, 7379, 7388, 7408, 7411, 7414, 7425, 7428,
7431, 7433, 7434, 7439, 7441, 7448, 7449, 7456, 7466, 7473, 7476,
7478, 7482, 7490, 7494, 7495, 7498, 7502, 7509, 7510, 7513, 7514,
7515, 7523, 7524, 7528, 7531, 7533, 7536, 7538, 7540, 7541, 7542,
7543, 7544, 7549, 7550, 7562, 7566, 7567, 7571, 7572, 7574, 7576,
7578, 7583, 7584, 7585, 7590, 7597, 7608, 7609, 7610, 7611, 7628,
7637, 7638, 7644, 7645, 7646, 7648, 7654, 7655, 7658, 7665, 7667,
7671, 7672, 7675, 7678, 7679, 7682, 7685, 7694, 7702, 7704, 7706,
7707, 7708, 7709, 7711, 7714, 7720, 7721, 7725, 7732, 7734, 7735,
7736, 7739, 7741, 7750, 7752, 7753, 7756, 7757, 7760, 7762, 7763,
7764, 7766, 7767, 7770, 7771, 7776, 7780, 7789, 7796, 7800, 7801,
7819, 7821, 7824, 7826, 7828, 7844, 7845, 7849, 7850, 7854, 7856,
7864, 7873, 7874, 7877, 7878, 7879, 7882, 7885, 7887, 7889, 7890,
7892, 7893, 7895, 7896, 7897, 7899, 7902, 7904, 7905, 7908, 7915,
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7916, 7918, 7919, 7926, 7929, 7941, 7942, 7944, 7948, 7950, 7954,
7963, 7965, 7966, 7967, 7968, 7969, 7971, 7973, 7975, 7976, 7978,
7984, 7990, 7992, 7994, 8004, 8017, 8020, 8024, 8026, 8027, 8029,
8031, 8035, 8040, 8041, 8042, 8045, 8048, 8053, 8054, 8056, 8068,
8069, 8070, 8071, 8072, 8073, 8074, 8079, 8080, 8081, 8082, 8083,
8085, 8090, 8091, 8092, 8095, 8096, 8097, 8098, 8100, 8103, 8104,
8105, 8106, 8107, 8108, 8110, 8111, 8116, 8118, 8121, 8124, 8125,
8128, 8129, 8139, 8141, 8143, 8144, 8145, 8146, 8147, 8150, 8152,
8155, 8156, 8157, 8160, 8165, 8168, 8174, 8176, 8178, 8181, 8189,
8192, 8201, 8202, 8203, 8206, 8211, 8212, 8213, 8214, 8226, 8231,
8233, 8234, 8243, 8247, 8248, 8249, 8253, 8259, 8260, 8262, 8265,
8266, 8269, 8271, 8276, 8283, 8287, 8292, 8293, 8296, 8298, 8300,
8302, 8304, 8306, 8310, 8315, 8321, 8331, 8336, 8341, 8343, 8345,
8347, 8349, 8353, 8354, 8356, 8359, 8361, 8364, 8365, 8372, 8385,
8389, 8392, 8393, 8394, 8397, 8402, 8404, 8406, 8407, 8408, 8413,
8420, 8421, 8427, 8428, 8430, 8431, 8434, 8445, 8447, 8448, 8451,
8455, 8457, 8459, 8469, 8473, 8478, 8479, 8482, 8483, 8487, 8488,
8489, 8494, 8498, 8499, 8501, 8511, 8512, 8513, 8514, 8518, 8529,
8531, 8533, 8542, 8546, 8548, 8563, 8564, 8565, 8566, 8567, 8568,
8576, 8578, 8587, 8591, 8593, 8598, 8600, 8601, 8602, 8603, 8604,
8605, 8606, 8607, 8610, 8611, 8619, 8629, 8631, 8642, 8650, 8652,
8660, 8669, 8671, 8673, 8675, 8683, 8692, 8697, 8699, 8707, 8709,
8715, 8717, 8722, 8724, 8725, 8726, 8727, 8728, 8732, 8733, 8736,
8737, 8738, 8739, 8740, 8747, 8750, 8754, 8758, 8759, 8767, 8777,
8779, 8786, 8787, 8798, 8814, 8820, 8821, 8825, 8827, 8828, 8833,
8835, 8841, 8843, 8844, 8845, 8848, 8852, 8862, 8864, 8867, 8876,
8879, 8888, 8894, 8895, 8902, 8904, 8914, 8918, 8922, 8943, 8945,
8946, 8949, 8953, 8959, 8960, 8961, 8966, 8988, 8990, 8998, 8999,
9001, 9011, 9016, 9018, 9020, 9022, 9023, 9024, 9025, 9038, 9044,
9045, 9053, 9067, 9068, 9069, 9108, 9111, 9112, 9117, 9118, 9130,
9133, 9135, 9136, 9137, 9150, 9152, 9154, 9155, 9156, 9158, 9161,
9170, 9171, 9172, 9173, 9174, 9175, 9184, 9185, 9189, 9192, 9193,
9200, 9204, 9208, 9209, 9219, 9220, 9241, 9243, 9271, 9275, 9283,
9285, 9314, 9333, 9351, 9352, 9374, 9392, 9401, 9412, 9452, 9461,
9482, 9485, 9497, 9498, 9514, 9521, 9523, 9528, 9530, 9531, 9544,
9557, 9575, 9580, 9583, 9585, 9598, 9651, 9663, 9665, 9666, 9667,
9668, 9683, 9695, 9696, 9697, 9721, 9729, 9733, 9754, 9755, 9757,
9770, 9774, 9796, 9846, 9865, 9875, 9884
National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 5247, 5672, 5677, 5697, 5772, 5802, 5826, 5843, 5844,
5845, 5846, 5861, 5909, 6082, 6083, 6272, 6367, 6798, 6809, 8852,
8946, 9053

5210, 5273, 5329, 5335, 5376, 5445, 5470, 5478, 5627, 5693, 5694,
5715, 5738, 5790, 5847, 5890, 5898, 5961, 6377, 6390, 6539, 6629,
6705, 6726, 6762, 6865, 6867, 6888, 6907, 6951, 7108, 7120, 7197,
7269, 7526, 7599, 7923, 7925, 7933, 7934, 7936, 7937, 7980, 8069,
8145, 8177, 8195, 8197, 8288, 8464, 8483, 8701, 8705, 8812, 8963,
9010, 9273, 9397, 9410, 9480, 9546, 9663, 9681, 9790, 9832, 9881
National Soybean Crop Improvement Council. Organized March
1948 4944, 5094, 5097, 5152, 5233, 5335, 5462, 5694, 5738, 5838,
5890, 5961, 6008, 7472, 7488, 7649, 7890, 7933, 7934, 8464, 8812
National Soybean Research Laboratory (NSRL, University of
Illinois, Urbana, Illinois) 9217, 9243, 9298, 9334, 9336, 9482
National SoyDiesel Development Board or National Soy Fuels
Advisory Committee. See National Biodiesel Board
Natto, Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black
Soybeans–from Japan
Natto–Etymology of This Term and Its Cognates / Relatives in
Various Languages 629, 693, 803, 2641, 3053, 6798, 7640, 8914
Natto from Nepal. See Kinema
Natto from Thailand. See Thua-nao
Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto, Homemade–How to Make at Home or on a Laboratory
Scale, by Hand 8914
Natto Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 5933, 6798, 7692, 8447, 8574, 8819, 9272
Natto, Korean-Style (Salted Natto Paste)–Chungkook-Jang /
Chungkookjang / Chung Kook Jang / Chungkuk Jang / Chung
Kuk Jang / Chongkukjang / Chungkukjang / Ch’onggukchang /
Cheonggukjang / Joenkukjang / Chunggugjang 7665
Natto Production–How to Make Natto on a Commercial Scale 231,
261, 3053, 6798

National Nutritional Foods Association (NNFA). See Health
Foods Industry–Trade Associations–National Nutritional Foods
Association (NNFA)

Natto–Soybean Dawadawa (From West Africa). Also called Dawadawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala /
Soumbara / Sumbala, or Tonou 6346, 8453, 8982, 9223

National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 2767, 2808, 2831, 2985, 2998, 3233, 3237, 3252,
3257, 3275, 3295, 3369, 3371, 3372, 3373, 3391, 3464, 3502, 3505,
3509, 3512, 3515, 3577, 3679, 3707, 3784, 3803, 3874, 3877, 3935,
3963, 4029, 4102, 4216, 4224, 4227, 4298, 4333, 4338, 4374, 4507,
4519, 4521, 4532, 4577, 4629, 4634, 4674, 4676, 4681, 4687, 4785,
4879, 4891, 4910, 4930, 4949, 4952, 4958, 4966, 4981, 4997, 5002,
5023, 5046, 5050, 5092, 5093, 5096, 5127, 5137, 5143, 5145, 5149,

Natto (Whole Soybeans Fermented with Bacillus natto) 231, 261,
273, 323, 358, 381, 502, 548, 553, 565, 629, 693, 712, 756, 803,
860, 863, 904, 977, 1188, 1189, 1236, 1246, 1252, 1293, 1301,
1308, 1325, 1330, 1377, 1386, 1477, 2007, 2044, 2065, 2084, 2086,
2477, 2488, 2587, 2636, 2641, 2667, 2693, 2726, 2828, 2973, 3053,
3622, 4525, 4888, 5090, 5628, 5629, 5826, 5854, 5861, 5892, 5933,
6098, 6143, 6190, 6346, 6549, 6582, 6693, 6798, 6803, 6813, 6925,
7054, 7159, 7167, 7168, 7269, 7353, 7523, 7640, 7665, 7692, 7717,
7724, 7842, 7843, 7845, 7850, 7856, 7905, 7971, 7974, 8017, 8026,
8041, 8124, 8140, 8149, 8165, 8168, 8185, 8233, 8292, 8331, 8336,
8364, 8406, 8408, 8413, 8421, 8447, 8453, 8457, 8469, 8482, 8487,
8513, 8514, 8574, 8619, 8635, 8695, 8714, 8718, 8724, 8726, 8727,
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8732, 8736, 8737, 8819, 8829, 8914, 8946, 8982, 8986, 8990, 8998,
9001, 9010, 9011, 9110, 9130, 9181, 9219, 9223, 9246, 9265, 9272,
9311, 9361, 9374, 9454, 9536, 9652, 9752, 9775, 9798, 9803
Natto, Yukiwari. Made in Japan by Mixing Itohiki Natto with Rice
Koji and Salt, then Aging the Mixture 7843, 8829
Nattokinase, a Strong Fibrinolytic Enzyme from Natto (Whole
Soybeans Fermented with Bacillus natto) 9219
Natural and Health Foods Retail Chains or Supermarkets: Bread &
Circus (Tony Harnett, MA), Frazier Farms (Bill Frazier, Southern
Calif.), Fresh Fields (Rockville, MD), GNC = General Nutrition
Corp. (Pittsburgh, PA), Mrs. Gooch’s (Los Angeles, CA), Nature
Foods Centres (Wilmington, MA; Ronald Rossetti), Trader Joe’s,
Whole Foods Market (Austin, TX), Wild Oats 9387

6156, 6172, 6187, 6209, 6378, 6391, 6396, 6398, 6490, 6576, 6588,
6596, 6620, 6827, 6850, 6853, 6859, 6912, 7066, 7122, 7164, 7172,
7180, 7186, 7187, 7188, 7268, 7272, 7273, 7333, 7445, 7488, 7647,
7649, 7749, 7755, 7925, 7932, 8021, 8065, 8102, 8122, 8257, 8258,
8327, 8330, 8337, 8342, 8376, 8379, 8392, 8393, 8462, 8463, 8483,
8558, 8618, 8632, 8653, 8655, 8723, 8770, 8834, 8908, 8927, 8931,
9149, 9265, 9370, 9396, 9492, 9493, 9600, 9711, 9724, 9768, 9788,
9799, 9856
Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 5532, 6062, 7110, 7621, 8240
Nestlé (Nestle–The World’s Biggest Food Group) 2040, 6307,
7351, 8807, 9094, 9164, 9279, 9418, 9478
Netherlands. See Europe, Western–Netherlands

Natural Food Associates–and America’s First Natural Foods
Movement. Organized Jan/Feb. 1953. Based in Atlanta, Texas 6371
Natural Foods Distributors and Master Distributors (USA). See
Arrowhead Mills (Hereford, Deaf Smith County, Texas), Eden
Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969, Erewhon
(Boston, Massachusetts), Health Valley (Los Angeles, then
Montebello, California), Janus Natural Foods (Seattle, Washington),
Laurelbrook Natural Foods (Bel Air, Maryland), Stow Mills,
Inc. (Brattleboro, Vermont) Lama Trading Co., Tree of Life (St.
Augustine, Florida), United Natural Foods, Inc. (UNFI), Westbrae
Natural Foods, Inc. (Berkeley, California)
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 2154, 2156, 5322, 6614, 6678, 6800, 6890, 6917,
7040, 7254, 7376, 7627, 7730, 7738, 7949, 8011, 8059, 8228, 8314,
8315, 8430, 8431, 8509, 8554, 8627, 8713, 8815, 8877, 9230, 9628,
9638, 9872

New Caledonia (French Territory of). See Oceania–Pacific Ocean
Islands that are Part of France–Territory of New Caledonia and
Dependencies
New England Soy Dairy. See Tomsun Foods, Inc.
New Uses Movement (USA, starting 1987)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center
for Agricultural Utilization Research (Peoria, Illinois) 8804, 8826,
8879, 9003, 9087, 9108, 9111, 9112, 9123, 9150, 9154, 9155, 9156,
9157, 9158, 9159, 9160, 9161, 9162, 9183, 9191, 9201, 9202, 9203,
9204, 9205, 9206, 9207, 9208, 9210, 9212, 9266, 9297, 9514, 9544,
9875
New York. See United States–States–New York

Natural / Health Foods Industry and Market–Statistics, Trends, and
Analyses 8509, 8877

New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)

Natural Products Association (NPA). See Health Foods Industry–
Trade Associations–National Products Association

New Zealand. See Oceania–New Zealand
Nigeria. See Africa–Nigeria

Natural / Vegetarian Food Products Companies. See American
Natural Snacks, Boca Burger, Fantastic Foods, Gardenburger

Nisshin Oil Mills, Ltd. (Tokyo, Japan) 1457, 2488, 2654, 2728,
2756, 5922, 6565, 6894, 8233, 8234, 8992

Near East. See Asia, Middle East
Near Infrared Reflectance (NIR) or Transmittance (NIT) Analysis.
See Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reflectance (NIR) Anlysis and
Spectrophotometry
Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot
or Root-Gall 431, 433, 650, 814, 853, 866, 867, 880, 1006, 1016,
1055, 1160, 1409, 1422, 1460, 1537, 1576, 1945, 2007, 2048, 2129,
2483, 2530, 2543, 2640, 2679, 2843, 3925, 4053, 4256, 4340, 4461,
4626, 4897, 4984, 5072, 5118, 5319, 5356, 5369, 5394, 5436, 5509,
5520, 5531, 5554, 5561, 5576, 5580, 5589, 5596, 5603, 5608, 5624,
5665, 5671, 5764, 5788, 5903, 5913, 5924, 5967, 6003, 6035, 6038,

Nitragin Inoculant and The Nitragin Company 245, 321, 360, 501,
518, 579, 641, 693, 786, 868, 925, 1035, 1154, 2622, 3155, 3704,
3754, 4017, 4031, 4047, 5513, 8112
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 89, 102, 106, 120, 121, 144, 149, 155, 159,
160, 168, 178, 186, 193, 220, 222, 231, 241, 245, 252, 253, 282,
287, 305, 321, 354, 360, 370, 372, 374, 376, 390, 397, 403, 405,
406, 413, 420, 428, 429, 432, 439, 443, 447, 458, 463, 470, 482,
488, 491, 492, 496, 501, 505, 511, 518, 519, 522, 524, 526, 527,
529, 531, 534, 544, 547, 561, 569, 570, 576, 579, 588, 590, 598,
603, 606, 617, 618, 623, 635, 636, 641, 643, 650, 654, 670, 671,
674, 693, 709, 750, 762, 772, 786, 799, 823, 836, 851, 853, 855,
862, 865, 866, 868, 877, 881, 882, 883, 890, 893, 904, 905, 907,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3501
909, 916, 917, 921, 925, 929, 947, 954, 955, 970, 976, 979, 981,
982, 985, 992, 1004, 1006, 1026, 1027, 1032, 1034, 1035, 1036,
1044, 1046, 1054, 1056, 1058, 1070, 1071, 1076, 1078, 1091, 1103,
1104, 1105, 1114, 1115, 1123, 1125, 1132, 1136, 1137, 1140, 1143,
1148, 1154, 1170, 1171, 1203, 1204, 1208, 1213, 1216, 1217, 1222,
1232, 1240, 1243, 1248, 1249, 1250, 1258, 1259, 1260, 1261, 1263,
1264, 1272, 1278, 1282, 1285, 1287, 1289, 1290, 1303, 1306, 1334,
1349, 1352, 1388, 1390, 1391, 1392, 1402, 1409, 1416, 1420, 1422,
1423, 1457, 1460, 1465, 1469, 1478, 1489, 1503, 1504, 1509, 1516,
1517, 1519, 1520, 1558, 1586, 1592, 1593, 1628, 1629, 1630, 1632,
1634, 1635, 1638, 1653, 1654, 1655, 1667, 1671, 1672, 1685, 1693,
1721, 1724, 1731, 1741, 1766, 1768, 1794, 1799, 1820, 1824, 1863,
1893, 1894, 1898, 1906, 1910, 1911, 1913, 1924, 1926, 1950, 1961,
1976, 2007, 2019, 2020, 2048, 2065, 2066, 2078, 2106, 2116, 2124,
2126, 2134, 2146, 2160, 2170, 2176, 2177, 2181, 2182, 2183, 2184,
2189, 2191, 2201, 2202, 2204, 2206, 2207, 2214, 2217, 2255, 2258,
2265, 2273, 2281, 2284, 2294, 2304, 2317, 2329, 2330, 2332, 2333,
2335, 2364, 2372, 2405, 2426, 2429, 2433, 2435, 2440, 2448, 2451,
2452, 2473, 2476, 2483, 2521, 2529, 2558, 2559, 2560, 2565, 2603,
2612, 2622, 2644, 2664, 2666, 2715, 2718, 2725, 2732, 2733, 2734,
2748, 2772, 2780, 2825, 2832, 2843, 2868, 2893, 2932, 2945, 2954,
2958, 2979, 2983, 2988, 2991, 3035, 3065, 3066, 3079, 3081, 3085,
3086, 3091, 3093, 3115, 3155, 3170, 3198, 3218, 3267, 3296, 3311,
3312, 3313, 3314, 3319, 3335, 3357, 3394, 3421, 3423, 3433, 3436,
3479, 3512, 3513, 3536, 3537, 3561, 3565, 3582, 3608, 3609, 3612,
3640, 3641, 3685, 3689, 3704, 3725, 3754, 3765, 3833, 3870, 3879,
3890, 3937, 3939, 3965, 3977, 3984, 3986, 4017, 4031, 4047, 4053,
4054, 4134, 4135, 4147, 4217, 4249, 4250, 4253, 4334, 4359, 4394,
4459, 4519, 4522, 4655, 4677, 4718, 4763, 4871, 4877, 4882, 4883,
4890, 4930, 4942, 4960, 5025, 5072, 5087, 5181, 5195, 5254, 5301,
5373, 5431, 5498, 5500, 5513, 5537, 5575, 5592, 5661, 5682, 5722,
5732, 5804, 5830, 5867, 5897, 5992, 6079, 6209, 6212, 6235, 6269,
6274, 6349, 6400, 6507, 6588, 6624, 6826, 6889, 7025, 7160, 7168,
7212, 7243, 7266, 7268, 7280, 7321, 7334, 7378, 7477, 7488, 7520,
7620, 7649, 7749, 7751, 7847, 7850, 7934, 7973, 7975, 8076, 8099,
8109, 8112, 8202, 8227, 8253, 8254, 8263, 8272, 8327, 8432, 8541,
8645, 8649, 8762, 8769, 8770, 8794, 8933, 8937, 9070, 9075, 9311,
9507, 9552, 9582, 9607, 9643

Sesame Milk, etc

Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 245, 321, 360,
428, 491, 492, 501, 518, 524, 531, 544, 547, 579, 641, 693, 772,
786, 925, 1035, 1071, 1154, 1420, 1638, 2622, 2718, 2868, 2958,
3155, 3704, 3725, 4877, 5500, 5513, 5897, 6349, 7620, 8112

Novartis, Including Novartis Seeds. Novartis was formed in March
1996 by the Merger of Sandoz AG and Ciba-Geigy (both based in
Basel, Switzerland) 9396

Noblee & Thoerl GmbH (Hamburg, Germany) 2488, 3979, 4617,
4619, 4672, 4757, 9497

Nut Butters, Non-Soy. Including Butter Made from Nuts or Seeds,
Such as Brazil Nuts, Cashews, Coconuts, Filberts, Hazelnuts,
Hickory Nuts, Hemp Seeds, Macadamia Nuts, Pecans, Pignolias,
Pine Nuts, Pistachios, Pumpkin Seeds, Sunflower Seeds, Walnuts,
etc. See also: Almond Butter (from 1373), Peanut Butter (from
1896), Sesame Butter, Soynut Butter 591, 592, 644, 695, 1031,
1033, 1121, 1210, 1351, 1476, 1722, 1841, 2024, 6310, 7253, 8244

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria
Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 609, 669, 670, 762, 797, 801, 814,
1422, 1643, 1754, 1789, 1823, 1930, 1939, 1940, 1965, 2007, 2016,
2483, 3229, 3431, 3473, 3561, 3612, 4645, 4820, 4822, 4857, 4942,
4960, 5261, 5593, 6918, 7508, 7726, 8784, 8896, 9121, 9122, 9139,
9181, 9362
Non-Dairy milks. See Rice Milk, Almond Milk, Coconut Milk,

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and
Creams Made from Nuts, Grains, Seeds, or Legumes
Non-dairy products (so-called) made from casein or caseinates. See
Casein or Caseinates–Problems in So-Called Non-Dairy Products
Nordquist, Ted. See WholeSoy & Co. (subsidiary of TAN
Industries, Inc., California)
North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America
North Carolina. See United States–States–North Carolina
North Iowa Cooperative Processing Association, (Manly, Iowa).
Opened Sept. 1944. Renamed North Iowa Soybean Cooperative in
1962. See also Glenn Pogeler 4333, 4405, 4866, 4949, 5323, 5631,
5873, 6741, 7005, 7599, 7980, 8220, 9166, 9167, 9681, 9682
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim
Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)
Northern Soy, Inc. (Rochester, New York) 7609, 7730, 8292, 8406,
8407
Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 9396
Noted personalities–vegetarians. See Vegetarian Celebrities–Noted
Personalities and Famous People
No-till farming. See Soybean Cultural Practices–No Till Farming

Nuclear Power, Weapons, War, Fallout, or Radioactivity Worldwide
6218, 8239

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made
from Nuts
Nutraceuticals. See Functional Foods or Nutraceuticals
Nutrition. See Carbohydrates (General). See also Starch, Dietary
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Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Carbohydrates–Effects of Dietary Carbohydrates
(Especially Fiber and Saponins) on Blood Lipids (Especially
Cholesterol), Chemical / Nutritional Composition or Analysis,
Claim or Claims of Health Benefits–Usually Authorized by the
FDA, Concerns about the Safety, Toxicity, or Health Benefits of
Soy in Human Diets, Diet and Breast Cancer Prevention, Diet
and Cancer. See also–Vegetarian Diets–Medical Aspects–Cancer,
Diet and Prostate Cancer Prevention, Flatulence or Intestinal Gas,
Functional Foods or Nutraceuticals, Human Nutrition–Clinical
Trials, Intestinal Flora / Bacteria, Isoflavone or Phytoestrogen
Content of Soyfoods, Soy-based Products,, Lactose Intolerance,
Lipid and Fatty Acid Composition of Soy, Lipids–Effects on
Blood Lipids, Lysinoalanine (LAL)–An Unusual Toxic Amino
Acid, Microbiological Problems (Food Spoilage, Sanitation, and
Contamination), Minerals (General), Protein–Effects on Blood
Lipids, Protein Quality, and Supplementation, Protein Resources
and Shortages, and the “World Protein Crisis / Gap / Problem”
of 1950-1979, Toxins and Toxicity in Foods and Feeds, Toxins
and Toxicity in Foods and Feeds–Bongkrek Poisoning, Toxins
and Toxicity in Foods and Feeds–General, Toxins and Toxicity
in Foods and Feeds–Microorganisms, Especially Bacteria that
Cause Food Poisoning, Toxins and Toxicity in Foods and Feeds–
Trichloroethylene Solvent and the Duren / Dueren Disease or
Poisoning of Cattle / Ruminants, Vitamins (General), Vitamins
B-12 (Cyanocobalamin, Cobalamins), Vitamins E (Tocopherols),
Vitamins K (Coagulant)
Nutrition–Acid-Base Balance in Diet and Health, or Individual
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and BaseForming Elements in Foods 1031, 2154, 2156, 2703, 2823, 3053,
3123, 3437, 3472, 3496, 3621, 3718, 3976, 4519, 5513, 5515, 8240
Nutrition–Biologically active phytochemicals. See Antioxidants,
Phytic Acid, Phytates, and Phytin, Reproductive / Fertility
Problems, Saponins, Trypsin / Protease Inhibitors
Nutrition–Biologically Active Phytochemicals–Allergens, Allergy
/ Allergies, and Allergic Reactions Caused (or Remedied) by
Soybeans, Soyfoods, Peanuts, or Animal Milks 3318, 5954, 7165,
7293, 7824, 7963, 8449, 8719, 9034, 9247, 9318, 9655, 9673
Nutrition–Biologically active substances. See Antinutritional
Factors (General), Antivitamin Activity and Antivitamins,
Goitrogens and Thyroid Function, Hemagglutinins (Lectins or
Soyin)
Nutrition–Carbohydrates. See Oligosaccharides, Starch
Nutrition Education (Or Lack Thereof in Medical Schools), Food
Groups, and Food Pyramids 2024, 2197, 2553, 6787, 7193, 7289,
8170, 8278, 8656, 9081, 9092, 9194, 9299, 9315, 9320, 9537
Nutrition et Nature (Revel near Toulouse, France). Founded in June
1982 as SOY (Cerny, France). Named Nutrition et Soja, Div. of
Nutrition et Santé from 1 Aug. 1994 until 1 Jan. 2011 9330
Nutrition (General) 231, 303, 322, 770, 826, 827, 1031, 1155, 1264,
1287, 1325, 1336, 1344, 1538, 1549, 1742, 1878, 1975, 2118, 2587,
2745, 2773, 2823, 2862, 2929, 2944, 2946, 2969, 2978, 3025, 3037,

3089, 3128, 3131, 3169, 3208, 3224, 3310, 3324, 3329, 3349, 3433,
3437, 3462, 3472, 3516, 3520, 3581, 3609, 3652, 3705, 3813, 3832,
3882, 3936, 3976, 3984, 4048, 4094, 4103, 4105, 4152, 4160, 4161,
4288, 4326, 4366, 4393, 4437, 4451, 4452, 4462, 4472, 4541, 4592,
4870, 4910, 4913, 4931, 5142, 5191, 5307, 5316, 5331, 5347, 5420,
5515, 5752, 5761, 5766, 5787, 5801, 5823, 5870, 5901, 5906, 5927,
5954, 6066, 6088, 6123, 6136, 6147, 6165, 6196, 6205, 6219, 6247,
6279, 6307, 6309, 6359, 6571, 6602, 6701, 6745, 6841, 6868, 6884,
6910, 6915, 6928, 6948, 7037, 7046, 7086, 7100, 7157, 7173, 7199,
7207, 7231, 7286, 7359, 7425, 7431, 7465, 7475, 7481, 7503, 7504,
7581, 7589, 7602, 7631, 7636, 7649, 7741, 7772, 7781, 7782, 7819,
7845, 7882, 7970, 8008, 8012, 8027, 8080, 8081, 8082, 8104, 8111,
8147, 8149, 8157, 8241, 8390, 8408, 8434, 8450, 8527, 8533, 8638,
8646, 8650, 8656, 8693, 8700, 8756, 8807, 8853, 8881, 8962, 9031,
9055, 9072, 9234, 9579, 9623, 9630, 9852, 9877
Nutrition, human, USDA bureau of. See United States Department
of Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or
Steroid Hormones
Nutrition–Medical Aspects. See Cancer Preventing Substances in
Soy, Cancer or Tumor Causing / Promoting Substances in Soybeans
or Soyfoods, Cardiovascular Disease, Especially Heart Disease and
Stroke, Cognitive / Brain Function. Including Alzheimer’s Disease,
Diabetes and Diabetic Diets, Kidney / Renal Function, Medical
/ Medicinal-Therapeutic Uses / Aspects (General), Menopause–
Relief of Unpleasant Menopausal Symptoms, Osteoporosis, Bone
and Skeletal Health
Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese
Medicine, Traditional
Nutrition–Minerals. See Aluminum in Soybeans and Soyfoods,
Aluminum in the Diet and Cooking Utensils–Problems. Soy Is Not
Mentioned, Calcium Availability, Absorption, and Content of Soy
Nutrition, primitive human. See Primitive Human Diets
Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
Nutritional aspects of vegetarian diets. See Vegetarian and Vegan
Diets–Nutrition / Nutritional Aspects
Nuts made from roasted soybeans. See Soynuts
Obituaries, Eulogies, Death Certificates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 65, 70,
1365, 1449, 1646, 1921, 2375, 2376, 2377, 2379, 2380, 2383, 2384,
2385, 2387, 2393, 2409, 2454, 2533, 2539, 2561, 2599, 2913, 2978,
3392, 3945, 4033, 4144, 4401, 4542, 4717, 4880, 4980, 5080, 5235,
5260, 5336, 5468, 5691, 5692, 5693, 5712, 5715, 5770, 5784, 5828,
6274, 6323, 6326, 6369, 6641, 6738, 6815, 6847, 6854, 6891, 6914,
6916, 6920, 7219, 8341, 8455, 8490, 9331, 9469, 9822, 9865
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Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 279, 289, 411, 518, 536, 608, 865,
941, 1188, 2007, 2028, 2240, 2467, 2721, 3430, 3600, 3622, 3624,
3685, 4530, 4656, 4702, 4822, 5072, 5074, 5553, 5736, 5762, 5897,
6007, 6062, 6481, 6545, 6705, 6749, 6964, 7059, 7381, 7436, 7477,
7621, 7622, 7625, 7642, 7663, 7665, 7751, 7856, 7951, 7982, 8062,
8161, 8281, 8456, 8525, 8575, 8586, 8657, 8701, 8780, 8896, 8950,
9006, 9100, 9119, 9197, 9289, 9332, 9356, 9370, 9387, 9389, 9438,
9536, 9652, 9678, 9695, 9776, 9796

Oceania–Papua New Guinea, Independent State of (British New
Guinea from 1888, then Territory of Papua and New Guinea until
Sept. 1975. The northeast was German New Guinea from 1884 to
1914, then Trust Territory of New Guinea) 3622, 5897, 8657, 8950,
9119, 9776
Oceania–Solomon Islands (British Solomon Islands Protectorate
until July 1978) 7522, 7662
Oceania–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 4702, 5762, 8062, 9289, 9438
Oceania–Tonga, Kingdom of 7337, 8950, 9119

Oceania–Fiji 7397, 8456, 8950, 9119
Oceania (General, Also Called Australasia, or Australia and Islands
of the Pacific / Pacific Islands) 6770, 7665, 8062, 9289, 9438
Oceania–Guam 1944
Oceania–Introduction of Soybeans to. Earliest document seen
concerning soybeans (but only wild perennial relatives of soybeans)
in a certain country in Oceania; cultivated soybeans have not yet
been reported 6062

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980)
8950, 9119
Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded
1916 as Hanseatische Muehlenwerke AG) 2973, 3126, 3191, 3271,
3352, 3388, 3540, 3756, 3782, 4354, 4374, 4375, 4456, 4585, 4617,
4619, 4640, 4672, 4757, 5160, 5226, 6777, 7248, 7527, 8346, 9142,
9497, 9687

Oceania–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain country in Oceania 1944, 5897,
7337

Off flavors. See Flavor Taste Problems

Oceania–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain country in
Oceania 1944

Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard
Kluding). See South River Miso Co. (Conway, Massachusetts)

Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain country in Oceania 1944
Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain country
in Oceania 1944
Oceania–Micronesia, Federated States of (Named Caroline Islands
until 1986. Formerly part of the U.S.-administered Trust Territory
of the Pacific Islands) 6062, 8657
Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 253, 254, 289, 411, 571, 654, 848, 858, 864, 3612, 3622,
6964, 7665, 9006, 9387, 9413, 9536, 9650, 9675
Oceania–Other Pacific Islands, Including American Samoa, Cook
Islands (NZ), Niue (NZ), Northern Mariana Islands (U.S., Including
Saipan, Tinian, Rota). And Large Pacific Island Groups–Melanesia,
Micronesia, Polynesia 6062, 8657, 9119
Oceania–Pacific Ocean Islands that are Part of France–Territory
of New Caledonia (Nouvelle Calédonie) and Dependencies.
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon
Islands (Ile Huon) 8950, 9119

Ohio. See United States–States–Ohio

Ohio Valley Soybean Cooperative (Henderson, Kentucky). Started
June 1941 3762, 3768, 3770, 4138, 4416, 4866, 4932, 4949, 5228,
5287, 5417, 7005
Ohsawa, George and Lima–Their Life and Work with Macrobiotics
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 8408, 9230, 9347
Oil or meal, soy, breeding or selection for. See Breeding or
Selection of Soybeans for Use as Soy Oil or Meal
Oil, soy. See Soy Oil
Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil
Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner,
L.P. Nemzek and Industrial Uses of Soybeans, Steroids, Steroid
Hormones, and Sterols
Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil
Oil, soy–industrial uses of, as a drying oil. See Binder for Sand
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes
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or Artificial / Synthetic Rubber (Factice)

Soybean Products in Commercial Food Products 5297, 5322, 6564,
6890, 9049, 9592, 9741, 9742

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax
Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants,
Carriers, and Surfactants for Pesticides, Herbicides, and Other
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or
Artificial Petroleum, Dust Suppressants and Dust Control,
Explosives Made from Glycerine, Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants,
Lubricating Agents, and Axle Grease for Carts, Release or Curing
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic
Fluids, and Other Minor or General Uses, Soaps or Detergents

Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 7738, 7761, 7890, 8127, 8863, 8964,
9230, 9292, 9332, 9590, 9599, 9628, 9636, 9748, 9756, 9763, 9785
Organically Grown Soybeans or Organic Soybean Products in
Commercial Food Products 9017, 9624
Organoleptic evaluation. See Taste Panel, Taste Test Results, or
Sensory / Organoleptic Evaluation
Oriental Show-You Company. Purchased in 1963 by Beatrice / La
Choy 2311, 2538, 2588, 2625, 2712, 3310, 3837, 3912, 8484, 9422

Oil, sweet. See Sweet oil
Okara. See Fiber–Okara or Soy Pulp
Okara tempeh. See Tempeh, Okara
Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since
1972) 6857, 7058, 8950, 9119, 9579
Oligosaccharides (The Complex Sugars Raffinose, Stachyose, and
Verbascose) 1090, 1275, 3239, 6210, 6410, 6501, 6540, 6557, 6563,
6807, 6904, 6948, 7251, 7410, 7482, 7498, 7709, 7760, 7766, 7849,
7915, 8206, 8234, 8287, 8443, 8638, 8695, 8816, 8843, 8892, 9137,
9244, 9425
Olive Oil 512, 775, 860, 994, 1076, 1187, 1453, 1476, 1496, 1500,
1688, 2471, 2557, 3000, 3829, 4698, 5226, 6120, 6176, 6179, 6250,
6341, 6401, 7031, 7240, 7444, 7563, 7747, 7758, 7775, 8295, 8890,
9254, 9570
Olive / Olives (Olea europea). See also Olive Oil 574, 871, 1321,
2047, 4074, 5604, 7240
Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid
Content of Soybeans and Soybean Products
Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives
Ontario. See Canadian Provinces and Territories–Ontario
Ontario Soybean Growers (Canada: Name Changes–Ontario
Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 8169, 8288, 9330, 9414, 9522,
9740
Organic Farming and Gardening–General (Non-Soy). See also:
Organically Grown Soybeans in Commercial Food Products 5954,
6004, 6564, 8708, 8837, 8981, 9343, 9402, 9416, 9508, 9545, 9550,
9693
Organic Farming and Gardening (General; Part of Natural Foods
Movement). See also: Organic Soybean Production (Commercial).
See also: Soybean Production: Organically Grown Soybeans or

Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 5, 9, 21, 30, 55, 62, 274, 338, 548, 609, 922,
1878, 1898, 1922, 2503, 4418, 4419, 4523, 4919, 4939, 5065, 5071,
5072, 5604, 6098, 7164, 7228, 7281, 7507, 7535, 7650, 8237, 8326,
8694, 8795, 8900, 9168, 9312, 9469
Origins, Evolution, Domestication, and Dissemination of Soybeans
(General) 4, 7, 33, 214, 351, 402, 406, 518, 633, 788, 904, 910,
1078, 1299, 1349, 2587, 3499, 4067, 4877, 5075, 5077, 7167, 7168,
7268, 8766, 8901, 8950
Osteoporosis, Bone and Skeletal Health 5469, 7165, 9323, 9330,
9483, 9544, 9618
Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 1685,
1688, 1692, 1702, 1713, 1760, 1805, 1808, 1828, 1835, 1853, 1892,
1950, 1965, 2013, 2071, 2096, 2140, 2329, 2335, 2572, 2664, 3875,
3916, 4335, 4339, 4628, 5207, 5260, 5289, 6865, 6876, 9546, 9883
Pacific Foods of Oregon, Inc. (Tualatin, Oregon) 9017, 9785, 9829
Pacific Islands. See Oceania
Packaging Innovations and Problems 4269, 5846, 6246, 6272,
8228, 8488, 8980, 9024
Paint Manufacturers’ Association of the U.S., Incl. Henry A.
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 822, 954,
981, 1129, 1149, 1156, 1281, 1943, 1953, 3237
Paints (Especially Water-Based Latex Paints)–Industrial Uses of
Soy Proteins 2040, 2580, 2662, 2984, 3261, 3509, 3625, 3685,
3728, 3737, 3778, 3783, 3791, 3793, 3908, 3987, 4519, 4599, 5066,
5136, 5628, 6785, 6881, 8573, 8591, 9260, 9266
Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil
822, 868, 888, 904, 911, 923, 926, 982, 1015, 1036, 1076, 1129,
1133, 1149, 1156, 1167, 1172, 1188, 1189, 1190, 1195, 1196, 1197,
1236, 1260, 1281, 1327, 1328, 1373, 1390, 1405, 1406, 1422, 1455,
1470, 1477, 1500, 1529, 1552, 1570, 1572, 1576, 1608, 1688, 1743,
1822, 1825, 1861, 1881, 1908, 1942, 1943, 1953, 2000, 2007, 2048,
2100, 2125, 2223, 2224, 2225, 2227, 2291, 2303, 2330, 2432, 2487,
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2490, 2497, 2505, 2577, 2580, 2591, 2611, 2662, 2697, 2700, 2729,
2745, 2756, 2767, 2818, 2828, 2864, 2873, 2928, 2935, 2947, 2956,
2965, 2984, 2998, 3000, 3001, 3002, 3012, 3042, 3059, 3063, 3095,
3104, 3107, 3125, 3144, 3166, 3190, 3212, 3216, 3223, 3230, 3233,
3236, 3237, 3242, 3251, 3252, 3255, 3259, 3261, 3264, 3266, 3267,
3276, 3278, 3279, 3280, 3286, 3310, 3313, 3358, 3373, 3385, 3390,
3393, 3415, 3433, 3439, 3442, 3454, 3464, 3468, 3478, 3481, 3487,
3493, 3503, 3526, 3529, 3540, 3548, 3549, 3557, 3560, 3599, 3616,
3623, 3628, 3648, 3649, 3660, 3684, 3694, 3707, 3717, 3725, 3729,
3747, 3792, 3802, 3810, 3839, 3841, 3866, 3874, 3877, 3916, 3929,
3955, 3959, 3990, 4080, 4086, 4095, 4106, 4136, 4209, 4230, 4251,
4269, 4308, 4391, 4401, 4402, 4432, 4478, 4519, 4525, 4566, 4596,
4621, 4642, 4698, 4702, 4731, 4771, 4821, 4842, 4847, 4878, 4882,
4899, 4936, 4997, 5002, 5007, 5015, 5033, 5037, 5056, 5064, 5172,
5218, 5223, 5354, 5382, 5384, 5579, 5646, 5686, 5717, 5743, 5757,
5782, 5804, 5820, 5832, 5839, 5853, 5907, 5933, 5978, 6171, 6199,
6276, 6322, 6388, 6481, 6483, 6525, 6708, 6852, 6879, 6880, 6882,
7167, 7520, 7645, 7654, 7933, 8106, 8145, 8247, 8459, 8537, 8601,
8701, 8826, 8943, 8959, 8960, 9156, 9161, 9208, 9266, 9401, 9626,
9779, 9833, 9875, 9881

6481, 6672, 6858, 6941, 7016, 7103, 7204, 7249, 7386, 7481, 7506,
7573, 7597, 7842, 8116, 8131, 8132, 8247, 8341, 8480, 8520, 8580,
8581, 8582, 8583, 8586, 8687, 8800, 8804, 8826, 8829, 8867, 8876,
8880, 8985, 9015, 9022, 9094, 9104, 9117, 9137, 9171, 9174, 9226,
9266, 9338, 9415, 9420, 9462, 9483, 9501, 9536, 9717, 9876, 9879
Patties, meatless. See Meat Alternatives (Traditional Asian), Meat
Alternatives–Meatless Burgers and Patties
Peanut Butter 565, 572, 582, 591, 644, 695, 860, 1031, 1033, 1121,
1210, 1351, 1476, 1722, 1841, 2024, 3621, 4118, 4146, 4393, 5100,
5513, 5599, 5807, 6310, 6471, 6941, 6943, 7222, 7253, 7390, 7919,
8059, 8244, 8278, 8693, 8700, 8714, 9488, 9717, 9819
Peanut Butter–Seventh-day Adventist Writings or Products
(Especially Early) Related to Peanut Butter 591, 1033, 1210, 3621,
4118, 6310, 6941, 9717
Peanut Flour (Usually Defatted) 1399, 1435, 1538, 1563, 1627,
1666, 1701, 2105, 3924, 4296, 4993, 5502, 6254, 6412, 6522, 6745,
7823, 7839, 8089

Pakistan. See Asia, South–Pakistan
Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 2040, 2580, 2662, 3261, 3278, 3280, 3509, 3540, 3563,
3642, 3660, 3685, 3699, 3728, 3737, 3783, 3791, 3793, 3866, 3909,
3987, 4519, 4599, 4790, 5066, 5136, 5155, 5232, 5350, 5354, 5557,
5628, 5797, 5804, 5968, 6316, 6388, 6413, 6785, 7105, 7153, 7167,
7654, 8586, 8959, 9130, 9260, 9266, 9285

Peanut Meal or Cake (Defatted) 191, 194, 230, 246, 298, 869, 1033,
1064, 1158, 1163, 1411, 1426, 1435, 1488, 1563, 1577, 1582, 1796,
1800, 2084, 2085, 2279, 2443, 2577, 2651, 3511, 4046, 4151, 4597,
5016, 5144, 5605, 5701, 5705, 6270, 6278, 6950, 7235, 7339, 8261,
9223
Peanut Milk 695, 1033, 2614, 2626, 3234, 3353, 3354, 3355, 4067,
8244, 8247

Papua New Guinea. See Oceania–Papua New Guinea
Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 439, 1035, 1752, 1789, 1795,
1859, 1872, 1900, 1902, 2081, 2091, 2096, 2194, 2568, 2575, 2725,
2945, 3431, 3543, 7613, 9503, 9509, 9838, 9839
Paste, Sweet Black Soybean. See Sweet Black Soybean Paste (NonFermented)
Pasture from green soybean plants. See Feeds / Forage from
Soybean Plants–Pasture, Grazing or Foraging
Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down
Patent Office and Commissioner of Patents, Agriculture. See United
States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)
Patents 1701, 3673, 3755, 4831, 4851, 4896, 4921, 4990, 5017,
5021, 5049, 5124, 5167, 5243, 5268, 5420, 5428, 5429, 5559, 5595,
5650, 5743, 5744, 5753, 5757, 5782, 5832, 5865, 5866, 5962, 6021,
6022, 6056, 6119, 6186, 6219, 6413, 6435, 6449, 6478, 6990, 7063,
7070, 7192, 7253, 7330, 7685, 7753, 8234, 8409, 9136
Patents–References to a Patent in Non-Patent Documents 1084,
1140, 1585, 2051, 2091, 2118, 2753, 3075, 3117, 3165, 3189, 3191,
3300, 3510, 3676, 4438, 4470, 4874, 4982, 5106, 5160, 5288, 5363,
6067, 6069, 6070, 6071, 6072, 6073, 6310, 6327, 6433, 6466, 6471,

Peanut Oil 41, 42, 343, 381, 502, 565, 582, 775, 860, 869, 871,
1031, 1187, 1297, 1362, 1476, 1500, 1730, 1761, 2025, 2100, 2471,
2557, 3000, 3001, 3002, 3006, 3252, 3268, 3334, 3694, 3829, 3830,
4146, 4428, 4489, 4607, 4744, 4974, 5128, 5401, 5824, 6039, 6044,
6270, 6763, 7042, 7450, 7527, 8051, 8167, 8335, 8542, 9154, 9155,
9223, 9327
Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 41, 42, 49, 108, 120, 150, 151, 159,
191, 194, 195, 196, 197, 210, 212, 224, 230, 246, 252, 279, 280,
282, 292, 293, 314, 317, 339, 343, 344, 359, 381, 393, 397, 416,
435, 465, 468, 485, 498, 502, 505, 512, 535, 547, 565, 572, 581,
582, 591, 592, 608, 625, 644, 672, 687, 688, 690, 695, 764, 773,
783, 805, 808, 823, 824, 825, 860, 867, 869, 870, 873, 905, 910,
919, 931, 966, 982, 983, 990, 1006, 1031, 1033, 1034, 1064, 1100,
1103, 1121, 1128, 1134, 1158, 1163, 1178, 1187, 1188, 1205, 1210,
1217, 1236, 1240, 1256, 1266, 1271, 1273, 1297, 1302, 1306, 1307,
1319, 1328, 1334, 1335, 1348, 1351, 1360, 1362, 1378, 1379, 1383,
1400, 1401, 1410, 1411, 1427, 1435, 1452, 1466, 1472, 1476, 1488,
1497, 1500, 1529, 1538, 1563, 1577, 1582, 1590, 1591, 1618, 1658,
1693, 1702, 1708, 1722, 1741, 1742, 1761, 1796, 1812, 1841, 1847,
1898, 1937, 1944, 1998, 2024, 2025, 2065, 2084, 2085, 2100, 2154,
2156, 2182, 2197, 2210, 2214, 2255, 2262, 2279, 2288, 2325, 2365,
2413, 2414, 2426, 2443, 2450, 2464, 2465, 2471, 2577, 2582, 2612,
2614, 2626, 2651, 2677, 2724, 2760, 2777, 2778, 2809, 2815, 2823,
2836, 2843, 2862, 2902, 2936, 2937, 3000, 3001, 3002, 3006, 3008,
3010, 3188, 3234, 3240, 3252, 3274, 3317, 3353, 3354, 3355, 3363,
3376, 3403, 3511, 3517, 3527, 3621, 3623, 3624, 3729, 3829, 3830,
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3858, 3906, 3930, 3931, 3932, 3933, 3961, 3966, 4003, 4022, 4024,
4067, 4081, 4083, 4101, 4118, 4122, 4146, 4151, 4159, 4205, 4284,
4383, 4393, 4469, 4484, 4489, 4599, 4612, 4617, 4619, 4641, 4647,
4693, 4698, 4734, 4744, 4787, 4867, 4878, 4882, 4929, 4974, 4983,
4985, 5016, 5100, 5128, 5144, 5166, 5174, 5288, 5350, 5401, 5511,
5513, 5599, 5701, 5707, 5710, 5804, 5807, 5823, 5824, 5897, 5901,
5933, 5952, 5953, 5969, 5998, 6009, 6044, 6075, 6083, 6096, 6178,
6181, 6216, 6254, 6272, 6278, 6294, 6307, 6308, 6310, 6352, 6429,
6471, 6508, 6534, 6582, 6619, 6645, 6649, 6674, 6763, 6819, 6833,
6941, 6943, 6950, 6968, 6969, 6989, 6995, 7042, 7072, 7076, 7161,
7164, 7206, 7222, 7230, 7253, 7257, 7390, 7418, 7422, 7437, 7442,
7450, 7457, 7485, 7507, 7527, 7560, 7701, 7737, 7775, 7841, 7843,
7850, 7877, 7880, 7919, 7994, 8026, 8059, 8115, 8132, 8149, 8153,
8167, 8184, 8244, 8247, 8278, 8324, 8325, 8335, 8437, 8439, 8449,
8459, 8544, 8559, 8560, 8586, 8603, 8635, 8636, 8646, 8693, 8700,
8701, 8714, 8888, 8927, 8928, 8971, 8982, 8986, 9001, 9014, 9029,
9052, 9054, 9154, 9155, 9220, 9223, 9249, 9254, 9263, 9326, 9327,
9403, 9438, 9439, 9488, 9498, 9511, 9512, 9517, 9538, 9570, 9660,
9712, 9717, 9737, 9745, 9767, 9784, 9792, 9793, 9794, 9807, 9819,
9826, 9835, 9840, 9848, 9857, 9886
Peanuts–Historical Documents Published before 1900 41, 42, 49,
108, 120, 150, 151, 159, 191, 194, 195, 196, 197, 210, 212, 224,
230, 246, 252, 279, 280, 282, 292, 293, 314, 317, 339, 343, 344,
359
Peanuts (Arachis hypogaea or A. hypogæa)–Trade of Peanuts,
Peanut Oil, and / or Peanut Meal (International–Imports, Exports)
6989
Pectins–Carbohydrates–Water-Soluble Dietary Fiber 8049, 9103,
9373, 9693
Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Pellets Made from Soybean Meal or Cake. Also Called Soybean
Pellets 6286, 6333, 6812, 7827, 8116, 8496, 9358
Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
2549, 2568, 2575, 2577, 2580, 2583, 2697, 2729, 2998, 3258, 4209,
4338, 4439, 4918, 5233, 5790, 8253, 9885
Periodicals–American Soybean Association. See American Soybean
Association (ASA)–Periodicals
Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals
Peroxidase. See Enzymes in the Soybean–Peroxidase
Pesticide carriers and adjuvants. See Adjuvants, Carriers, and
Surfactants for Pesticides, Herbicides, and Other Agricultural
Chemicals
Pesticides–their Use and Safety (General) 6079, 6321, 6481, 6736,
8267, 8374, 8384, 8414, 8571, 8601, 8803, 8842, 8863, 8962, 8981,
9033, 9310, 9631

Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed
Soy
Peter Henderson & Co. (New York City). Founded 1847 93, 155,
354, 365, 388, 389, 405, 479, 488, 499, 507, 587, 588, 701, 725,
823, 877, 917, 918, 975, 1116, 1206, 1207, 1607, 1727, 1995, 2151,
2152, 3561, 9434
Pfizer, Inc. Including DeKalb-Pfizer Genetics (DeKalb, Illinois)
from 1982 to 1990 7513, 7890, 9485
Phaseolus limensis or P. lunatus. See Lima Bean
Philippines. See Asia, Southeast–Philippines
Photographs, Not About Soy, Published after 1923. See also
Illustrations 2658, 3109, 3579, 3695, 3711, 3712, 4061, 4074, 4283,
4447, 5330, 6672, 6942, 9341, 9485
Photographs, Not About Soy, Published before 1924. See also
Illustrations 396, 574, 777, 1075, 1080
Photographs Published after 1923. See also Illustrations 1356,
2176, 2181, 2182, 2184, 2248, 2254, 2255, 2264, 2281, 2329, 2330,
2332, 2353, 2365, 2385, 2392, 2421, 2426, 2428, 2440, 2445, 2447,
2461, 2464, 2480, 2482, 2483, 2489, 2513, 2528, 2529, 2533, 2542,
2549, 2552, 2559, 2560, 2561, 2564, 2568, 2575, 2583, 2587, 2598,
2623, 2627, 2630, 2633, 2634, 2635, 2636, 2637, 2638, 2640, 2641,
2649, 2655, 2659, 2664, 2666, 2669, 2671, 2677, 2679, 2680, 2681,
2682, 2685, 2687, 2688, 2689, 2690, 2692, 2693, 2694, 2697, 2703,
2704, 2713, 2721, 2723, 2724, 2725, 2728, 2731, 2734, 2736, 2737,
2738, 2742, 2748, 2749, 2758, 2759, 2761, 2762, 2763, 2765, 2766,
2768, 2769, 2770, 2772, 2775, 2777, 2778, 2779, 2783, 2787, 2789,
2790, 2794, 2797, 2798, 2799, 2800, 2811, 2812, 2815, 2818, 2828,
2829, 2835, 2836, 2838, 2839, 2840, 2841, 2842, 2843, 2845, 2846,
2853, 2857, 2860, 2867, 2870, 2871, 2875, 2881, 2882, 2891, 2898,
2899, 2902, 2916, 2928, 2931, 2954, 2956, 2959, 2960, 2961, 2971,
2998, 3002, 3008, 3010, 3015, 3025, 3034, 3036, 3037, 3043, 3044,
3053, 3059, 3064, 3065, 3071, 3079, 3097, 3120, 3127, 3145, 3150,
3151, 3155, 3170, 3177, 3191, 3202, 3203, 3212, 3216, 3223, 3232,
3237, 3245, 3259, 3265, 3266, 3270, 3273, 3286, 3290, 3296, 3297,
3301, 3302, 3306, 3314, 3315, 3328, 3335, 3347, 3348, 3362, 3363,
3383, 3392, 3399, 3429, 3438, 3468, 3473, 3536, 3537, 3538, 3543,
3546, 3557, 3560, 3569, 3571, 3596, 3620, 3621, 3628, 3629, 3631,
3632, 3651, 3679, 3685, 3696, 3698, 3704, 3707, 3739, 3747, 3752,
3754, 3756, 3768, 3776, 3782, 3785, 3787, 3802, 3805, 3823, 3872,
3883, 3885, 3894, 3903, 3904, 3908, 3914, 3918, 3919, 3920, 3931,
3932, 3933, 3934, 3935, 3940, 3944, 3947, 3964, 3968, 3969, 3972,
3976, 3990, 3993, 4000, 4015, 4016, 4017, 4020, 4021, 4030, 4031,
4047, 4053, 4067, 4076, 4084, 4106, 4107, 4108, 4109, 4110, 4115,
4123, 4128, 4144, 4180, 4189, 4203, 4204, 4207, 4220, 4226, 4227,
4267, 4308, 4319, 4324, 4325, 4327, 4330, 4331, 4335, 4336, 4337,
4338, 4339, 4341, 4354, 4355, 4358, 4359, 4374, 4377, 4383, 4387,
4393, 4394, 4401, 4405, 4408, 4414, 4420, 4422, 4426, 4439, 4454,
4466, 4473, 4491, 4499, 4500, 4507, 4520, 4523, 4527, 4528, 4529,
4543, 4555, 4556, 4557, 4559, 4588, 4592, 4593, 4599, 4600, 4604,
4605, 4609, 4610, 4617, 4619, 4626, 4628, 4632, 4635, 4636, 4640,
4644, 4645, 4647, 4648, 4649, 4656, 4662, 4664, 4672, 4679, 4689,
4698, 4707, 4709, 4715, 4722, 4723, 4729, 4738, 4739, 4740, 4741,
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4747, 4754, 4764, 4767, 4773, 4775, 4776, 4789, 4796, 4799, 4819,
4821, 4834, 4835, 4862, 4863, 4864, 4865, 4877, 4880, 4883, 4887,
4895, 4897, 4912, 4918, 4929, 4931, 4933, 4936, 4952, 4962, 4963,
4967, 4968, 4972, 4976, 4981, 4998, 5007, 5038, 5042, 5046, 5054,
5056, 5058, 5059, 5071, 5072, 5088, 5090, 5092, 5093, 5095, 5098,
5119, 5121, 5132, 5134, 5137, 5141, 5143, 5144, 5162, 5185, 5202,
5204, 5207, 5216, 5228, 5235, 5247, 5250, 5260, 5270, 5287, 5289,
5294, 5312, 5321, 5332, 5335, 5336, 5361, 5363, 5367, 5369, 5415,
5416, 5417, 5432, 5434, 5439, 5457, 5460, 5462, 5463, 5465, 5468,
5470, 5472, 5473, 5478, 5480, 5487, 5488, 5490, 5513, 5514, 5521,
5534, 5543, 5551, 5553, 5555, 5557, 5558, 5574, 5579, 5581, 5586,
5587, 5623, 5628, 5629, 5630, 5645, 5664, 5672, 5673, 5683, 5684,
5687, 5689, 5691, 5693, 5696, 5698, 5712, 5714, 5715, 5721, 5736,
5739, 5741, 5758, 5759, 5769, 5770, 5790, 5797, 5802, 5803, 5821,
5822, 5828, 5831, 5835, 5837, 5841, 5847, 5849, 5852, 5859, 5896,
5900, 5921, 5922, 5932, 5935, 5936, 5939, 5941, 5949, 5952, 5981,
5997, 6016, 6034, 6040, 6063, 6066, 6074, 6093, 6109, 6127, 6128,
6154, 6163, 6177, 6214, 6262, 6265, 6274, 6277, 6278, 6280, 6301,
6309, 6318, 6323, 6326, 6340, 6346, 6352, 6355, 6357, 6358, 6367,
6373, 6374, 6385, 6389, 6394, 6401, 6402, 6409, 6425, 6436, 6437,
6443, 6444, 6445, 6464, 6466, 6479, 6486, 6498, 6503, 6521, 6522,
6523, 6536, 6550, 6561, 6562, 6565, 6566, 6567, 6573, 6578, 6586,
6589, 6625, 6629, 6633, 6642, 6643, 6647, 6664, 6665, 6666, 6673,
6674, 6680, 6681, 6685, 6693, 6700, 6704, 6711, 6727, 6734, 6744,
6756, 6769, 6770, 6775, 6782, 6798, 6815, 6816, 6827, 6838, 6839,
6846, 6847, 6854, 6855, 6861, 6862, 6864, 6870, 6871, 6873, 6874,
6875, 6877, 6880, 6886, 6887, 6888, 6889, 6891, 6894, 6895, 6896,
6906, 6907, 6909, 6913, 6914, 6923, 6941, 6946, 6951, 6957, 6964,
6968, 6969, 6989, 7000, 7005, 7008, 7013, 7022, 7028, 7033, 7036,
7052, 7066, 7067, 7069, 7071, 7089, 7095, 7100, 7101, 7106, 7124,
7148, 7163, 7171, 7173, 7182, 7199, 7219, 7226, 7227, 7232, 7245,
7269, 7311, 7315, 7321, 7361, 7364, 7371, 7377, 7379, 7387, 7390,
7392, 7422, 7455, 7474, 7477, 7486, 7488, 7494, 7506, 7520, 7521,
7536, 7578, 7579, 7588, 7594, 7603, 7609, 7613, 7626, 7640, 7654,
7701, 7706, 7712, 7725, 7738, 7788, 7854, 7866, 7872, 7873, 7877,
7881, 7888, 7893, 7958, 7984, 7990, 8004, 8011, 8026, 8030, 8036,
8051, 8055, 8126, 8131, 8132, 8145, 8183, 8184, 8185, 8186, 8188,
8200, 8211, 8243, 8244, 8247, 8253, 8282, 8290, 8321, 8345, 8349,
8369, 8380, 8391, 8401, 8455, 8462, 8463, 8484, 8490, 8562, 8573,
8619, 8678, 8679, 8701, 8704, 8706, 8761, 8806, 8861, 8863, 8918,
8944, 8970, 8972, 8974, 8975, 8989, 9011, 9057, 9099, 9100, 9104,
9113, 9146, 9154, 9157, 9160, 9166, 9167, 9213, 9220, 9226, 9252,
9288, 9313, 9314, 9330, 9331, 9335, 9347, 9368, 9373, 9374, 9396,
9450, 9456, 9458, 9459, 9481, 9482, 9496, 9502, 9507, 9509, 9510,
9515, 9526, 9533, 9540, 9557, 9569, 9578, 9580, 9596, 9597, 9609,
9610, 9614, 9619, 9620, 9624, 9627, 9637, 9638, 9645, 9673, 9680,
9681, 9682, 9687, 9690, 9712, 9717, 9734, 9737, 9745, 9748, 9749,
9752, 9763, 9767, 9770, 9778, 9784, 9794, 9795, 9799, 9800, 9802,
9803, 9806, 9807, 9817, 9818, 9820, 9821, 9826, 9827, 9838, 9840,
9841, 9843, 9848, 9857, 9868, 9873, 9883, 9886
Photographs Published before 1924. See also Illustrations 61, 65,
106, 136, 162, 187, 212, 226, 239, 308, 311, 317, 343, 356, 365,
374, 390, 391, 392, 393, 403, 404, 405, 412, 415, 418, 423, 428,
429, 447, 448, 451, 470, 481, 482, 488, 496, 501, 505, 508, 511,
529, 555, 570, 586, 587, 602, 609, 617, 639, 652, 655, 657, 679,
680, 691, 693, 699, 706, 707, 708, 756, 762, 764, 772, 773, 781,
785, 786, 814, 821, 823, 859, 869, 881, 883, 885, 890, 893, 896,
904, 915, 917, 920, 925, 935, 954, 955, 961, 975, 982, 985, 992,
997, 1004, 1005, 1006, 1023, 1026, 1027, 1035, 1044, 1056, 1058,

1076, 1078, 1080, 1097, 1109, 1121, 1132, 1136, 1138, 1140, 1141,
1144, 1148, 1166, 1171, 1188, 1201, 1203, 1204, 1206, 1216, 1217,
1222, 1249, 1257, 1259, 1261, 1264, 1276, 1279, 1287, 1289, 1290,
1302, 1304, 1305, 1306, 1324, 1326, 1327, 1328, 1373, 1391, 1393,
1400, 1402, 1422, 1434, 1444, 1445, 1446, 1451, 1454, 1455, 1457,
1465, 1471, 1477, 1482, 1496, 1503, 1504, 1516, 1517, 1540, 1550,
1554, 1558, 1575, 1586, 1591, 1593, 1596, 1606, 1618, 1619, 1628,
1634, 1635, 1642, 1647, 1648, 1655, 1675, 1691, 1693, 1702, 1724,
1726, 1727, 1734, 1735, 1751, 1758, 1762, 1766, 1771, 1772, 1783,
1792, 1796, 1799, 1813, 1818, 1821, 1822, 1824, 1849, 1850, 1867,
1894, 1898, 1899, 1906, 1911, 1913, 1916, 1921, 1924, 1927, 1937,
1944, 1949, 1959, 1960, 1961, 1976, 1982, 1990, 1997, 2000, 2009,
2023, 2039, 2043, 2044, 2046, 2047, 2048, 2049, 2051, 2059, 2066,
2068, 2070, 2073, 2078, 2083, 2084, 2085, 2088, 2099, 2112, 2116,
2126, 2129, 2152, 2160, 9645
Photoperiod insensitive soybean varieties. See Soybean–
Physiology–Day-Neutral / Photoperiod Insensitive Soybean
Varieties
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry
Physical Fitness, Physical Culture, Exercise, Endurance, Athletics,
and Bodybuilding 2154, 2156, 8962
Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate, and
Phytin 898, 2562, 5246, 5381, 5526, 6548, 7153, 7165, 7293, 7415,
7638, 7739, 7776, 7849, 7996, 8054, 8160, 8248, 8286, 8443, 8600,
8844, 8847, 8865, 8973, 9070, 9103, 9271, 9293, 9413
Phytochemicals in soybeans and soyfoods. See Cancer Preventing
Substances in Soybeans and Soyfoods
Phytoestrogen content. See Isoflavone or Phytoestrogen Content of
Soyfoods, Soy Ingredients, and Soybean Varieties
Phytoestrogens (Estrogens in Plants, Especially in Soybeans and
Soyfoods), Including Isoflavones (Including Genistein, Daidzein,
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and
Coumestans 3137, 3824, 3980, 4374, 5259, 5263, 5276, 5326,
5338, 5374, 5397, 5437, 5454, 5469, 6530, 6574, 6735, 6776, 7006,
7165, 7247, 7293, 7631, 7736, 7824, 7837, 7849, 7963, 8248, 8262,
8265, 8276, 8356, 9070, 9103, 9104, 9157, 9165, 9180, 9186, 9271,
9274, 9301, 9323, 9330, 9363, 9377, 9413, 9438, 9447, 9465, 9468,
9470, 9483, 9611, 9630, 9650, 9666, 9667, 9668, 9707, 9727, 9733,
9750, 9775, 9798, 9800
P.I. numbers of soybeans. See Introduction of Soybeans (as to
a Nation, State, or Region, with P.I. Numbers for the USA) and
Selection, Lists and Descriptions (Official and / or Extensive)
of Early U.S. Soybean Varieties with Their P.I. Numbers and
Synonyms
Piatt County Soybean Cooperative Co. See Monticello Co-operative
Soybean Products Co.
Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.)
Millspaugh. Formerly Cytisus cajan 1944, 2702, 8982
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Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 28, 33, 37, 126, 131, 233, 236, 247, 252, 306, 312, 314,
325, 332, 351, 356, 362, 366, 370, 405, 412, 421, 448, 455, 465,
498, 505, 508, 529, 536, 546, 577, 583, 584, 588, 589, 605, 681,
687, 689, 690, 750, 758, 762, 764, 770, 771, 782, 805, 808, 814,
835, 837, 854, 861, 886, 896, 897, 901, 905, 910, 919, 951, 957,
958, 976, 980, 982, 984, 985, 992, 1011, 1028, 1035, 1043, 1044,
1056, 1059, 1060, 1063, 1100, 1104, 1114, 1138, 1140, 1141, 1143,
1144, 1148, 1203, 1215, 1216, 1249, 1258, 1270, 1272, 1274, 1287,
1328, 1334, 1348, 1361, 1366, 1391, 1400, 1401, 1402, 1410, 1411,
1415, 1433, 1440, 1444, 1465, 1466, 1489, 1516, 1523, 1526, 1530,
1540, 1559, 1579, 1586, 1589, 1590, 1613, 1618, 1632, 1634, 1635,
1647, 1648, 1665, 1672, 1684, 1685, 1694, 1702, 1728, 1729, 1747,
1750, 1758, 1768, 1786, 1794, 1795, 1796, 1818, 1846, 1866, 1899,
1900, 1916, 1926, 1947, 1956, 1972, 1988, 2000, 2006, 2007, 2011,
2062, 2070, 2075, 2077, 2083, 2091, 2100, 2112, 2124, 2127, 2135,
2160, 2162, 2167, 2170, 2188, 2195, 2203, 2218, 2226, 2238, 2274,
2288, 2297, 2323, 2329, 2398, 2406, 2440, 2443, 2508, 2518, 2522,
2534, 2555, 2579, 2585, 2609, 2617, 2715, 2734, 2772, 2773, 2781,
2830, 2866, 2889, 2890, 2902, 2903, 2904, 2908, 2921, 2936, 2937,
2955, 2962, 2963, 2966, 3005, 3023, 3024, 3029, 3063, 3068, 3074,
3122, 3128, 3157, 3206, 3322, 3383, 3448, 3497, 3498, 3744, 3794,
3906, 3942, 4114, 4327, 5035, 5108, 5381, 6480, 9511
Piima. See Soymilk, Fermented
Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota)
4137, 4163, 4741, 4757, 5059, 9070
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 7128, 7488,
7733, 7945, 8533, 9396
Piper, Charles Vancouver (1867-1926, USDA) 65, 70, 283, 467,
530, 537, 566, 580, 596, 597, 601, 603, 609, 614, 616, 622, 623,
649, 659, 660, 661, 669, 684, 685, 686, 688, 706, 709, 710, 714,
716, 719, 720, 721, 724, 728, 729, 731, 732, 733, 734, 735, 739,
740, 741, 742, 744, 745, 749, 751, 752, 755, 759, 760, 762, 769,
777, 785, 787, 790, 792, 795, 796, 797, 798, 800, 804, 812, 813,
814, 815, 816, 817, 818, 819, 821, 842, 857, 874, 893, 935, 938,
943, 944, 947, 952, 961, 974, 978, 993, 999, 1000, 1006, 1007,
1015, 1039, 1040, 1041, 1056, 1072, 1073, 1074, 1080, 1081, 1083,
1084, 1086, 1091, 1119, 1146, 1147, 1160, 1165, 1168, 1188, 1189,
1190, 1191, 1217, 1223, 1232, 1239, 1240, 1248, 1253, 1255, 1268,
1269, 1276, 1311, 1312, 1315, 1333, 1462, 1487, 1512, 1513, 1514,
1521, 1524, 1535, 1548, 1560, 1561, 1565, 1601, 1612, 1616, 1617,
1625, 1626, 1651, 1659, 1661, 1673, 1680, 1683, 1700, 1704, 1705,
1710, 1734, 1740, 1743, 1756, 1765, 1767, 1774, 1809, 1811, 1816,
1826, 1827, 1852, 1856, 1873, 1875, 1876, 1877, 1882, 1883, 1913,
1938, 1946, 1954, 1955, 1963, 1991, 1999, 2003, 2007, 2013, 2016,
2018, 2027, 2028, 2029, 2030, 2031, 2032, 2033, 2034, 2035, 2036,
2037, 2038, 2039, 2040, 2041, 2042, 2043, 2044, 2045, 2046, 2047,
2048, 2049, 2050, 2051, 2052, 2053, 2054, 2055, 2056, 2057, 2058,
2059, 2060, 2061, 2062, 2064, 2065, 2067, 2069, 2074, 2092, 2093,
2110, 2111, 2114, 2115, 2128, 2132, 2138, 2169, 2180, 2186, 2196,
2198, 2204, 2207, 2210, 2214, 2229, 2239, 2255, 2264, 2276, 2307,
2311, 2313, 2333, 2339, 2347, 2349, 2365, 2366, 2374, 2375, 2376,
2377, 2378, 2379, 2380, 2382, 2383, 2384, 2385, 2386, 2387, 2393,
2409, 2429, 2454, 2465, 2505, 2533, 2539, 2578, 2599, 2769, 3019,

3055, 3067, 3189, 3314, 3429, 3560, 3669, 3874, 3875, 3877, 4337,
4492, 4596, 4657, 4877, 4960, 5468, 6098, 6545, 6865, 7273, 7931,
8126, 8184, 8185, 8202, 8217, 8392, 8401, 8461, 8558, 8766, 8868,
9242, 9400, 9412, 9527, 9802, 9810, 9821
Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk
Society. Named Plantmilk Ltd. until 1972 9829
Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 883, 1924, 2397, 2880, 4677, 5431, 7168, 7435, 7519,
7649, 7742, 7850, 8240, 8761
Plantmilk Ltd. See Plamil Foods Ltd.
Plasmids in Natto (Whole Soybeans Fermented with Bacillus natto)
(Plasmid) 9219
Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 2125, 2662,
3095, 3107, 3132, 3212, 3226, 3230, 3236, 3237, 3240, 3252, 3255,
3259, 3261, 3266, 3276, 3278, 3280, 3294, 3358, 3386, 3387, 3441,
3461, 3468, 3482, 3487, 3489, 3493, 3507, 3509, 3518, 3522, 3529,
3540, 3541, 3548, 3549, 3550, 3556, 3563, 3584, 3585, 3593, 3594,
3599, 3616, 3617, 3618, 3619, 3622, 3625, 3633, 3642, 3650, 3660,
3672, 3677, 3678, 3684, 3685, 3690, 3699, 3714, 3722, 3728, 3746,
3747, 3755, 3766, 3783, 3793, 3802, 3807, 3815, 3826, 3832, 3860,
3898, 3929, 3955, 3959, 3983, 3999, 4055, 4088, 4095, 4177, 4180,
4263, 4271, 4519, 4523, 4539, 4642, 4680, 5007, 5136, 5538, 6785,
6889, 7155, 7167, 7654, 8439, 8459, 8573, 8586, 8826, 8959, 9068,
9130, 9134, 9208, 9210, 9212, 9226, 9260, 9266, 9401, 9875
Plastics, plasticizers and resins. See Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO)
Plums (salted / pickled), plum products, and the Japanese plum tree
(Prunus mumé).. See Umeboshi
PMS Foods, Inc. See Far-Mar-Co., Inc.
Pogeler, Glenn Henry (1915-1995). Soybean Pioneer. Iowa
Cooperatives, Soybean Council of America (SCA), National
Soybean Processors Association (NSPA) 4333, 4405, 4949, 5323,
5339, 5370, 5458, 5631, 5847, 5873, 6401, 6498, 6503, 6539, 6665,
6741, 6812, 7005, 7224, 7392, 7599, 7980, 8220, 8309, 9166, 9215,
9681, 9682
Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Subsidies, Support Prices, or Trade 3436, 3567,
3762, 3768, 3851, 3858, 3859, 3869, 3930, 3931, 3943, 3962, 3990,
4255, 4360, 4414, 4558, 4612, 4690, 4691, 4698, 4751, 4943, 5076,
5110, 5159, 5222, 5265, 5288, 5481, 5482, 5511, 5652, 5933, 6075,
6132, 6188, 6194, 6260, 6284, 6509, 6770, 6799, 6898, 7004, 7118,
7181, 7237, 7332, 7416, 7451, 7555, 7560, 7563, 7594, 7604, 7618,
7663, 7683, 7686, 7798, 7814, 7827, 7863, 8032, 8167, 8180, 8205,
8247, 8334, 8340, 8371, 8485, 8547, 8550, 8560, 8702, 8748, 8813,
8873, 8915, 8916, 8917, 8920, 8924, 8947, 8981, 9006, 9116, 9153,
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9155, 9164, 9198, 9223, 9243, 9252, 9267, 9326, 9344, 9412, 9535

Individual Plants–Statistics

Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 756,
814, 819, 935, 939, 1006, 1350, 1557, 1963, 2055, 2214, 2449,
2497, 4341, 4473, 5945, 7010, 7406, 7487, 7520, 7623, 8194, 8219,
9441

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 1172, 3117, 3255, 3803, 3874, 3877, 4138, 4142,
4333, 4577, 4866, 4891, 4910, 4949, 5329, 5354, 5657, 5790, 8104,
8586, 9273, 9679, 9722

Population Growth (Human) and Related Problems (Including
Poverty) Worldwide 5315, 6218, 6394, 6618, 7747, 8239, 8334,
9310

Production of soybeans. See Soybean Production

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products
Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks,
Chickens, or Turkeys, or Geese, Ducks, Pheasants, etc.

Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products
ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya
Corporation (Heuvelton, New York. No longer in Business),
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacific
ProSoya Foods, International ProSoya Corp. (IPC–British
Columbia) 9253, 9462, 9705, 9756, 9829

Poultry, meatless. See Meat Alternatives–- Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey

Protease inhibitors. See Trypsin / Protease Inhibitors

Poverty, world. See Population Growth (Human) and Related
Problems (Including Poverty)

Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General), Rodents and Birds–Pest Control–Especially
Rabbits and Woodchucks

Precision Agriculture / Farming (Based on GPS–Global Positioning
System), Including Auto-Steer, Auto-Guidance, Big Data, Digital
Agriculture, Remote Sensing, Satellite Imagery / Technology, Grid
Mapping, Variable Rate Technology (VRT), Robot Farming 9600
Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 101, 103, 118, 120, 146, 155, 156, 158, 162,
172, 194, 196, 233, 333, 351, 354, 357, 369, 388, 416, 454, 479,
488, 505, 507, 529, 544, 588, 652, 679, 758, 764, 778, 785, 791,
823, 877, 911, 917, 921, 983, 990, 1012, 1022, 1035, 1045, 1116,
1140, 1193, 1206, 1286, 1341, 1342, 1345, 1363, 1367, 1380, 1383,
1421, 1464, 1485, 1498, 1499, 1507, 1523, 1584, 1598, 1600, 1602,
1607, 1614, 1622, 1623, 1686, 1703, 1718, 1727, 1739, 1744, 1759,
1775, 1836, 1843, 1855, 1874, 1886, 1964, 1970, 1994, 1995, 2003,
2011, 2013, 2014, 2015, 2133, 2141, 2142, 2143, 2152, 2164, 2165,
2175, 2230, 2235, 2241, 2266, 2268, 2269, 2278, 2285, 2354, 2355,
2356, 2390, 2396, 2455, 2456, 2457, 2549, 2575, 2577, 2583, 2723,
3052, 3258, 3356, 3771, 3931, 4063, 4255, 4439, 4536, 4676, 4684,
4685, 4803, 4848, 4911, 4950, 5005, 5099, 5105, 5173, 5176, 5238,
5303, 5365, 5440, 5535, 5556, 5560, 5618, 5667, 5728, 5790, 5804,
5875, 5974, 6075, 6114, 6132, 6137, 6193, 6194, 6226, 6333, 6450,
6509, 6537, 6632, 6698, 6804, 6835, 6967, 7004, 7079, 7194, 7312,
7332, 7417, 7565, 7577, 7588, 7663, 7696, 7799, 7863, 7907, 8007,
8062, 8088, 8169, 8288, 8291, 8388, 8415, 8504, 8521, 8612, 8620,
8661, 8701, 8704, 8780, 8891, 8920, 8987, 9035, 9099, 9146, 9213,
9241, 9254, 9295, 9345, 9388, 9439, 9481, 9526, 9569, 9621, 9690,
9712, 9737, 9767, 9784, 9794, 9807, 9826, 9840, 9848, 9857
Primitive Human Diets 5954
Problems, urban, worldwide. See Urban Problems Worldwide
Problems, world. See World Problems
Processing capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of

Protection of soybeans from diseases. See Diseases of soybeans
Protein–Early and Basic Research 50, 52, 54, 61, 63, 66, 67, 78,
81, 91, 96, 303, 322, 343, 396, 430, 450, 595, 642, 700, 776, 1265,
2007, 2024, 2154, 2156, 2197, 2227, 2750, 3022, 3456, 3670, 3708,
4142, 4430, 4591, 4594, 4703, 5016, 5463, 5918, 5919, 5932, 5966,
5980, 6037, 6242, 6453, 6546, 6548, 6553, 6558, 6810, 7146, 7161,
7168, 7427, 7470, 7615, 7711, 7818, 7824, 7850, 7964, 8141, 8143,
8235, 8487, 9071, 9078, 9083, 9085
Protein–Effects of Dietary Protein (Especially Soy Protein) on
Blood Lipids (Especially Cholesterol) 7876, 9277
Protein products, soy. See Soy Protein Products
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 1107,
1247, 1609, 1830, 1847, 2105, 2279, 2300, 2966, 3060, 3159, 3160,
3603, 3732, 3822, 3924, 4094, 4202, 4284, 4296, 4403, 4613, 4734,
4777, 4887, 4910, 4993, 5144, 5502, 5701, 5727, 5900, 5954, 6087,
6127, 6136, 6190, 6302, 6307, 6381, 6500, 6597, 6667, 6723, 6766,
6792, 6818, 6948, 6954, 6960, 7019, 7060, 7075, 7125, 7229, 7256,
7273, 7523, 7744, 7752, 7816, 7841, 7849, 7871, 7880, 7921, 8049,
8124, 8142, 8157, 8238, 8239, 8248, 8269, 8443, 8531, 8557, 8639,
8721, 8738, 8833, 8888, 9009, 9087, 9113, 9218, 9260, 9487, 9504
Protein Resources and Shortages, and the “World Protein Crisis /
Gap / Problem” of 1950-1979 5980, 6008, 6037, 6344, 6394, 6429,
6486, 6503, 6545, 6635, 6823, 7846, 8238
Protein sources, alternative, from plants. See Amaranth, Azuki
Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth
Almonds, Cottonseed and Cotton, Leaf Proteins, Lupins or Lupin,
Microbial Proteins (Non-Photosynthetic), Peanut & Peanut Butter,
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Peanuts & Peanut Butter, Quinoa, Single Cell Proteins (NonPhotosynthetic), Sunflower Seeds, Wheat Gluten & Seitan, Winged
Bean
Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality
Protein Technologies International (PTI) (St. Louis, Missouri.
Established on 1 July 1987 as a Wholly-Owned Subsidiary of
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 8815, 8985,
9001, 9040, 9113, 9132, 9323, 9330, 9488, 9520, 9571, 9691, 9790
Psophocarpus tetragonolobus. See Winged Bean
Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 5456, 5457, 5481,
5482, 5488, 5551, 5573, 5581, 5664, 5719, 5741, 5804, 5806, 5835,
5901, 5921, 5941, 5988, 5994, 5996, 6007, 6013, 6082, 6083, 6092,
6100, 6109, 6127, 6128, 6155, 6250, 6294, 6307, 6355, 6362, 6367,
6372, 6377, 6385, 6401, 6414, 6460, 6477, 6492, 6520, 6534, 6539,
6543, 6557, 6567, 6602, 6605, 6625, 6673, 6695, 6696, 6741, 6760,
6766, 6800, 6807, 6808, 6809, 6817, 6818, 6833, 6857, 6940, 7007,
7041, 7050, 7058, 7064, 7096, 7167, 7261, 7262, 7263, 7264, 7265,
7282, 7288, 7335, 7365, 7380, 7384, 7385, 7397, 7423, 7427, 7522,
7581, 7589, 7594, 7662, 7665, 7712, 7734, 7740, 7747, 7775, 7841,
7878, 7887, 7899, 7933, 7961, 7962, 7970, 8075, 8110, 8141, 8143,
8404, 8412, 8429, 8503, 8701, 8763, 8780, 8798, 8866, 8949, 8983,
9002, 9022, 9038, 9045, 9220, 9231, 9252, 9309, 9327, 9397, 9538,
9573, 9662, 9666, 9772, 9790, 9832
Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Pueraria. See Kudzu or Kuzu
Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form
POM Wildwood, which was soon renamed Pulmuone Wildwood,
Inc. Brands include Soga 9659
Pure Food Movement–USA (1870s to ca. 1906. Championed by Dr.
Harvey Wiley) 4981, 5951
Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Quincy Soybean Products Co. (Quincy, Illinois). Purchased by
Moorman Manufacturing Co. in 1961 and Renamed Quincy
Soybean Company. Purchased by ADM in 1998 3803, 3920, 4138,
4333, 4949, 6888, 7526, 7748, 8196, 8625, 9689

Québec. See Canadian Provinces and Territories–Québec
Rabbits as pests. See Rodent and Birds–Pest Control–Especially
Rabbits and Woodchucks
Railroad / railway / rail used to transport soybeans. See
Transportation of Soybeans or Soy Products to Market by Railroad
Railroads / Railways and Special Trains and/or Exhibit Cars Used
to Promote Soybeans and Soybean Production 1960, 2447, 2490,
2549, 2583, 3215, 3264, 3358, 3369, 3370, 3371, 3372, 3373, 3393,
3443, 3601, 3692, 3707, 3896, 4519, 4520, 4629, 4642, 4952, 6888,
6889, 8159, 8455, 8861
Ralston Health Food Co. Owned by Ralston Purina Co., St. Louis,
Missouri 1210, 6785
Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 1210, 3237, 3255,
3310, 3464, 3577, 3590, 3679, 3803, 3874, 3877, 4029, 4138, 4216,
4237, 4261, 4333, 4350, 4866, 4891, 4949, 4952, 5046, 5233, 5329,
5534, 5790, 6008, 6241, 6454, 6466, 6471, 6510, 6655, 6715, 6722,
6730, 6732, 6782, 6785, 6823, 7013, 7094, 7103, 7175, 7197, 7204,
7286, 7391, 7526, 7538, 7624, 7747, 7835, 7929, 8075, 8196, 8221,
8233, 8235, 8238, 8254, 8276, 8403, 8478, 8479, 8480, 8538, 8583,
8586, 8593, 8625, 8634, 8713, 8741, 8807, 8815, 8849, 8865, 8905,
8965, 8985, 8991, 9001, 9040, 9113, 9132, 9323, 9330, 9488, 9521,
9571, 9673, 9876
Rapeseed Meal 6, 191, 5701
Rapeseed Oil 6, 42, 212, 550, 775, 871, 1187, 1405, 1500, 2049,
2471, 2655, 2724, 3252, 3624, 3829, 4757, 5824, 5837, 5933, 6039,
6270, 6565, 6763, 8051, 8167, 8701, 8839, 9107, 9156, 9170, 9208,
9254, 9327, 9721
Rapeseed or the rape plant. See Canola
Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 6, 42, 157, 161, 183, 191, 193, 212, 226, 234, 270, 279, 390,
403, 422, 451, 455, 468, 515, 517, 535, 550, 576, 584, 643, 708,
748, 871, 886, 889, 896, 921, 935, 979, 1006, 1011, 1031, 1063,
1187, 1204, 1215, 1274, 1319, 1400, 1405, 1500, 1503, 1665, 1768,
1996, 2049, 2083, 2100, 2255, 2290, 3077, 3623, 3829, 4617, 4619,
4757, 6020, 6039, 6046, 6145, 6763, 6989, 7351, 7578, 7695, 7759,
7850, 7994, 8062, 8078, 8544, 8701, 8704, 8855, 8888, 8971, 8986,
9168, 9254, 9289, 9295, 9345, 9388, 9438, 9439, 9464, 9481, 9526,
9569, 9570, 9581, 9621, 9690, 9712, 9737, 9767, 9784, 9794, 9807,
9826, 9840, 9848, 9857
Recipes. See Cookery

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 7, 1591,
7507, 7992
Quong Hop & Co. (San Francisco, California) 7730, 7884, 7918,
7949, 8059, 8228, 8292, 8314, 8406, 8430, 9037, 9502
Quorn. See Meat Alternatives–Quorn (Based on Mycoprotein)

Red rice koji. See Koji, Red Rice
Red soybeans. See Soybean Seeds–Red
Reference Books and Other Reference Resources 49, 767, 1851,
2975, 3241, 3719, 3720, 5024, 6005, 6529, 6616, 6621, 6630, 6939,
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7420, 7586, 8585, 8626, 8628, 8979, 9015, 9048, 9251, 9262, 9288,
9322, 9353, 9466
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)

ESO)–Industrial Uses of Soy Oil as a Drying Oil 3104, 3251, 3540,
3841, 4136, 4251, 4269, 4391, 4486, 4500, 4847, 5218, 5230, 5382,
5419, 5485, 5552, 5584, 5646, 5686, 5717, 5730, 5753, 5757, 5793,
5797, 5799, 5800, 5849, 5853, 5865, 5978, 5993, 6022, 6119, 6186,
6276, 6481, 6483, 6525, 6592, 6708, 6882, 7941, 8106, 8459, 8601,
8959, 8960, 9154, 9161, 9266, 9401

Regulations or laws concerning foods (Use, processing, or
labeling). See Kosher / Kashrus, Pareve / Parve / Parevine
Regulations Products (Commercial)

Resource Shortages (Including Water and Energy), Economic
Growth, Pollution, and Appropriate Technology Worldwide 7786,
8239

Regulations or Laws Concerning Foods (Use, Processing, or
Labeling), Especially Soyfoods and Food Uses of Soybeans 4229,
4687, 6089, 6481, 6934, 7292, 7450, 7564, 7602, 7757, 7758, 7882,
7883, 8146, 8148, 8150, 8177, 8480, 8693, 8695, 8700, 8749, 8833,
8910, 9092, 9247, 9731, 9739, 9760, 9808, 9815

Restaurants, Chinese, outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China

Release or Curing Agents for Concrete or Asphalt, Industrial
Solvents, Hydraulic Fluids, Asphalt Sealants, Antimicrobial Agents,
and Other Minor or General–Industrial Uses of Soy Oil as a NonDrying Oil 1188, 3061, 3114, 3279, 3344, 5172, 9204, 9544, 9651,
9665, 9859
Religious aspects of vegetarianism. See Vegetarianism–Religious
Aspects

Restaurants, Japanese, outside Japan, or Japanese recipes that use
soy ingredients outside Japan. See Asia, East–Japan–Japanese
Restaurants or Grocery Stores Outside Japan
Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or
Vegan Restaurants
Restaurants or delis, soyfoods. See Soyfoods Movement–Soyfoods
Restaurants
Reverse osmosis. See Membrane Technology Processes

Rella Good Cheese Co. (Santa Rosa, California). Named
Brightsong Tofu from June 1978 to June 1980; Redwood Valley
Soyfoods Unlimited from June 1980 to June 1982; Brightsong
Light Foods from June 1982 to June 1987; Rose International until
1990; Sharon’s Finest until Oct. 1997 7990, 8406
Remote sensing and satellite imagery. See Precision Agriculture /
Farming (Based on GPS)

Reviews of the literature. See Bibliographies and / or Reviews of
the Literature
Rewald, Bruno (1883-1947) and Relatives. Lecithin Pioneer in
Germany, the United States and the United Kingdom 3126, 3255,
3979, 9142, 9497, 9846
Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Reproduction / Reproductive, Fertility, or Feminization Problems
in Animals Caused by Phytoestrogens, Isoflavones, or Unknown
Causes 3137, 5276, 5374, 5397, 6574, 9413, 9835

Rice, Brown. Also Called Whole Grain Rice or Hulled But
Unpolished Rice 3621, 5515, 6664, 7389, 9230

Republic of China (ROC). See Asia, East–Taiwan

Rice koji. See Koji

Research & Development Centers. See (EMBRAPA) (Brazil),
Cornell University (Ithaca, New York), and New York State Agric.
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois).
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ.
of Iowa (Iowa City), National Center for Agricultural Utilization
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), National Food
Research Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S.
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
Founded April 1936)

Rice Milk Companies. See Grainaissance, Inc. (Emeryville,
California)

Research on Soybeans 61, 71, 96, 384, 833, 2114, 3216, 3231,
3252, 3362, 3363, 3533, 3679, 4576, 4588, 4626, 4688, 4722, 4723,
4730, 4975, 4991, 5141, 5271, 5291, 5337, 5676, 6049, 6239, 6289,
6350, 6398, 6408, 6490, 6502, 6737, 6830, 7210, 7211, 7212, 7213,
7216, 7245, 7275, 7403, 7455, 7472, 7511, 7619, 7649, 7675, 8123,
8282, 8301, 8332, 8462, 8463, 8485, 8799, 8810, 8811, 9055, 9089,
9182, 9243, 9244, 9264, 9280

Rice Milk (Non-Dairy / Nondairy) 9318, 9805

Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–

Rice wine. See Sake

Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the
Traditional Way (Without Adding Commercial Enzymes). Also
called Rice Milk or Rice Drink 8406, 8852, 9873
Rice Milk (Non-Dairy)–Made with Commercial Enzymes, or a
Mixture of Commercial Enzymes and Rice Koji 9318

Rice, Red Fermented. See Koji, Red Rice 1605, 1641, 1738, 2090,
2842, 5224, 6265, 6346, 6347, 6625, 6887, 7843, 7978, 8331, 8336,
8482, 8737
Rice Syrup and Yinnies (Called Mizuamé or Amé in Japan) 549
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Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous
Rice {Mochigome}) 549, 1386, 2635, 6549, 8406

Started in Jan. 1977. An Early Tofu Cooperative, Worker Owned
and Operated 7730, 7890, 7924, 8178, 8228, 8315, 8815, 8867
Ross & Rowe (Yelkin Lecithin, New York City) 9142, 9846

Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
6075, 6727, 7005, 7464, 7888, 7899, 8196, 8220, 8324, 8325, 8625
Rich Products Corporation (Buffalo, New York) 4466, 5106, 5107,
5363, 7459, 7474, 8067, 8410, 8580, 8581, 8582, 8583, 8588, 8634,
8985, 9132, 9197, 9199, 9829, 9880
Riegel, William E. See Meharry, Charles Leo (1885-1937)
Roads or highways used to transport soybeans. See Transportation
of Soybeans or Soy Products to Market by Roads or Highways
Roasted / Parched Soybeans (Irimame) Used in the Bean-Scattering
(Mame-Maki) Ceremony at Setsubun (Lunar New Year) in Japan
2635, 2736, 2737, 2739, 2742, 2877, 2882, 2897, 5090

Rouest, Léon (1872-1938). Soybean Pioneer in France 1594, 2136,
3622, 3623, 3624, 9816
Royal Wessanen NV Co. See Tree of Life (St. Augustine, Florida)
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 1190, 1195, 1196, 1197,
1236, 1422, 1477, 1576, 1942, 2000, 2067, 2505, 2697, 2745, 2984,
3255, 3259, 3276, 3286, 3441, 3540, 3739, 3838, 3844, 3903, 3904,
3914, 3918, 3946, 3947, 3948, 3954, 3955, 3960, 4000, 4001, 4002,
4010, 4016, 4020, 4041, 4084, 4106, 4519, 4539, 4639, 4714, 4936,
5007, 5218, 5230, 6882, 8247, 8826, 8959, 9170, 9266, 9583
Russia. See Europe, Eastern–Russia

Roasted Soy Flour–Etymology of This Term and Its Cognates /
Relatives in Various Languages 1377, 2637, 2667, 7665

Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 697,
869, 1302, 1470, 1674, 2873, 5065, 5075

Roasted Soy Flour, Soy Coffee, or Soy Chocolate–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
5933, 6798

Rust, soybean. See Rust, Soybean

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 437, 1005, 1377, 1386, 2067, 2477, 2587, 2637,
2667, 2706, 2744, 2793, 2839, 2845, 2951, 3062, 3169, 3310, 3324,
3621, 3624, 3757, 4519, 4597, 5628, 5630, 5854, 5933, 6143, 6215,
6549, 6649, 6787, 6798, 7166, 7167, 7168, 7523, 7665, 7692, 7717,
7819, 7850, 7856, 8168, 8292, 8402, 8457, 8487

Safety concerns about soy in human diets. See Concerns about the
Safety, Toxicity, or Health Benefits of Soy in Human Diets

Roasted Whole Soy Flour (Kinako), Homemade–How to Make at
Home or on a Laboratory Scale, by Hand 3324
Roasted Whole Soy Flour / Powder in China–Dou-fen / Tou-fen
(Roasted with Dry Heat, Full-Fat) 2839, 8168, 8402, 8457, 8487
Roasted Whole Soy Flour / Powder in Korea–K’onggaru / K’ongaru
/ Konggaru / Konggomul / Kong Ka Ru (Roasted with Dry Heat,
Full-Fat) 7665, 7856
Roasted Whole Soy Flour / Powder or Grits in Indonesia–Bubuk
Kedele / Bubuk Kedelai (Roasted with Dry Heat, Full-Fat) 7665,
7856

Ryukyu Islands. See Okinawa

Saishikomi. See Soy Sauce–Saishikomi
Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke,
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (WadeGiles) 551, 552, 1545, 1585, 1762, 2667, 2723, 7513, 8452
San Jirushi Corp., and San-J International (Kuwana, Japan;
and Richmond, Virginia). Purchased in Nov. 2005 by Yamasa
Corporation 8406, 8407
Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in
March 1996 to Become Novartis 9396
Sanitarium Health Food Company (Wahroonga, NSW, Australia). In
2002 they acquired SoyaWorld of British Columbia, Canada.. 9413,
9536, 9872
Sanitation and spoilage of food. See Microbiological Problems
(Food Spoilage, Sanitation, and Contamination)

Roberts, F.G. See Soy Products of Australia Pty. Ltd.
Rodale Press (Emmaus, Pennsylvania) 869, 5954, 6004, 7609,
7610, 7672, 7702, 7706, 7732, 7738, 7761, 7990, 9416, 9533, 9555
Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits
/ Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 325,
405, 664, 762, 777, 905, 1006, 1152, 1240, 1248, 1258, 1271, 1349,
1422, 2063, 2120, 2302, 2483, 2751, 3077, 4942, 5072, 5078
Rosewood Products Inc. and Tofu International Ltd. (Ann Arbor,
Michigan, from 1987). Founded as The Soy Plant in Ann Arbor.

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming)
3239, 3980, 4374, 4831, 5454, 6127, 6201, 6530, 6574, 6742, 6840,
7165, 7247, 7293, 9070, 9103, 9271, 9482, 9668, 9733
Sauce, soy nugget. See Fermented Black Soybean Extract
Sausages, meatless. See Meat Alternatives–Meatless Sausages
School Lunch Program 3808, 4162, 4399, 4470, 5009, 5415, 6953,
6965, 7013, 7033, 7089, 7094, 7137, 7198, 7204, 7215, 7231, 7238,
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7285, 7291, 7298, 7310, 7340, 7351, 7428, 7451, 7538, 7859, 7869,
7906, 7913, 7914, 7920, 8002, 8011, 8133, 8158, 8174, 8190, 8223,
8278, 8285, 8480, 8552, 8679, 8691, 8693, 8700, 8818, 8905, 8910,
8944, 8949, 8991, 9040, 9132, 9184, 9245, 9247, 9252, 9259, 9323,
9377, 9435, 9489, 9504, 9516, 9536, 9609, 9876, 9877
Scotland. See Europe, Western–Scotland (Part of United Kingdom)
Screw presses. See Soybean Crushing–Equipment–Screw Presses
and Expellers
Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 414,
518, 548, 1544, 1591, 2008, 2219, 2635, 2667, 2737, 2742, 3053,
3537, 3621, 5954, 6429, 7609, 7610
Seafood, meatless. See Meat Alternatives–Meatless Fish, Shellfish,
and Other Seafood-like Products

7275, 7621, 7936, 8520, 8896, 9051, 9232, 9369, 9396, 9434
Seed companies, soybean. See Asgrow (Des Moines, Iowa), Coker
Pedigreed Seed Co. (Hartsville, South Carolina), Dammann & Co.
(San Giovanni a Teduccio {near Naples}, Italy), DeKalb Genetics.
Including DeKalb-Pfizer Genetics (DeKalb, Illinois), DuPont
(E.I. Du Pont de Nemours & Co., Inc.) (Wilmington, Delaware),
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and
Mr. Edward Ellsworth Evans (1864-1928), Funk Brothers Seed
Co. (Bloomington, Illinois), Haage & Schmidt (Erfurt, Germany),
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas), Johnson & Stokes
(Philadelphia, Pennsylvania), Monsanto Co. (St. Louis, Missouri),
Northrup King Co., Peter Henderson & Co. (New York City),
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa), Soybean
Research Foundation, Inc. (SRF, Mason City, Illinois), VilmorinAndrieux & Co. (France), Wannamaker (John E.) (St. Matthews,
South Carolina), Wing Seed Co. (Mechanicsburg, Champaign
County, Ohio)

Seaweeds, edible. See Sea Vegetables
Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certification and Certified Seeds (Soybeans) 1643, 1672,
1930, 1973, 1993, 2007, 2051, 2057, 2121, 2160, 2575, 2664, 2666,
4209, 4335, 4338, 4579, 4862, 4952, 5683, 5949, 6222, 6710, 6734,
6975, 7163, 7486
Seed Cleaning–Especially for Food or Seed Planting Uses 587, 917,
1206, 1402, 1465, 1496, 1994, 2048, 2342, 2445, 2564, 2666, 3001,
3008, 3009, 3010, 3805, 4327, 4359, 4952, 5432, 5628, 5648, 6589,
9319, 9883
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Specific Varieties. See also: Soybean Seeds of Different
Colors 93, 110, 252, 505, 542, 609, 697, 718, 768, 814, 817, 939,
1006, 1044, 1058, 1067, 1195, 1196, 1197, 1216, 1261, 1272, 1312,
1321, 1386, 1516, 1570, 1635, 1677, 1726, 1922, 2053, 2055, 2058,
2059, 2096, 2179, 2182, 2513, 2659, 2704, 3065, 3085, 3187, 3229,
3357, 3406, 3429, 3431, 3496, 3561, 3582, 3634, 3769, 3882, 4857,
4929, 5072, 5079, 5090, 5164, 5248, 5496, 5625, 5769, 5827, 6643,
6706, 6748, 6778, 7112, 8191, 8723, 9121, 9181, 9405, 9607, 9886,
9887
Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925)–Including Siebold & Co., VilmorinAndrieux, Wood & Sons, Haage & Schmidt, Dammann & Co.,
Peter Henderson, Thorburn & Co., Mark W. Johnson, Johnson &
Stokes, Harry N. Hammond, Burpee, E.E. Evans, Funk Bros. Seed
Co.. 55, 66, 93, 97, 110, 136, 141, 155, 156, 162, 172, 183, 195,
308, 351, 354, 365, 370, 373, 388, 389, 405, 424, 432, 470, 479,
488, 499, 505, 507, 511, 513, 522, 544, 587, 588, 600, 609, 633,
697, 701, 709, 718, 756, 762, 814, 816, 818, 823, 874, 877, 917,
918, 975, 1006, 1032, 1116, 1140, 1206, 1207, 1341, 1342, 1372,
1392, 1522, 1523, 1558, 1568, 1607, 1624, 1667, 1686, 1727, 1847,
1849, 1968, 1995, 2026, 2029, 2030, 2036, 2151, 2152, 2162, 2182,
2254, 2372, 2572, 2954, 3152, 3215, 3258, 3314, 3357, 3390, 3683,
3836, 4063, 4129, 4392, 4820, 4952, 5071, 5132, 5415, 5790, 6402,

Seed Companies, Soybean–Other (Small) and Lists–Especially
USA, Not Very Early 1465, 4820, 5418, 8723, 8806
Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reflectance (NIR) or
Transmitance (NIT) Anlysis and Spectrophotometry 6141, 6575,
7357, 7454, 7570, 7718, 7804, 7881, 8172, 8639, 8804, 8856, 8857,
8912, 8950, 9082, 9120, 9480
Seed Germination or Viability–Not Including Soy Sprouts 91, 239,
904, 1006, 1101, 1128, 1422, 1465, 1468, 1520, 1527, 1655, 1726,
1794, 1820, 1855, 2031, 2051, 2053, 2161, 2165, 2182, 2237, 2266,
2310, 2470, 2473, 2664, 2843, 2971, 2981, 3894, 4155, 4630, 4809,
4912, 5269, 6994, 7152
Seed Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 9396
Seed Industry and Market Statistics, Trends, and Analyses–Larger
Companies 9396
Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 2986,
3560, 4354, 4936, 5610, 5772, 5775, 5918, 5919, 5983, 6141, 6169,
6261, 6575, 7454, 7484, 7570, 7593, 7692, 7718, 7804, 8172, 8372,
8639, 8674, 8782, 8801, 8804, 8856, 8857, 8939, 8942, 9009, 9010,
9032, 9082, 9120, 9166, 9355, 9394, 9480, 9644
Seed quality development in soybeans. See Breeding or Evaluation
of Soybeans for Seed Quality, such as Low in Trypsin Inhibitors,
Lipoxygenase, Linolenic Acid, etc.
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 1296, 1954, 1955, 2222,
2228, 2318, 2332, 2345, 2422, 2490, 2507, 2577, 2583, 2592, 2605,
2700, 2800, 2986, 2987, 2998, 3001, 3102, 3113, 3138, 3192, 3257,
3258, 3288, 3295, 3510, 3674, 3736, 3761, 3875, 3879, 3901, 4059,
4107, 4121, 4335, 4374, 4432, 4516, 4519, 4539, 4675, 4686, 4744,
4934, 5043, 5076, 5086, 5189, 5202, 5213, 5222, 5372, 5388, 5407,
5432, 5456, 5484, 5517, 5628, 5676, 5769, 5802, 5964, 6135, 6193,
6330, 6425, 6777, 6865, 6906, 7168, 7191, 7587, 7623, 7759, 7779,
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7800, 7810, 7850, 8019, 8034, 8231, 8615, 8711, 8782, 8796, 8801,
8804, 8858, 8942, 8992, 9105, 9120, 9753

Teel–Etymology of These Terms and Their Cognates/Relatives in
Various Languages 5824

Seed Supply, Seed Industry & Trade, Seed Technology Law and
Legislation (Soybean Seeds), General and Other 1819

Sesamum indicum. See Sesame Seed
Setsubun. See Roasted / Parched Soybeans (Irimame)

Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 2714, 4053,
4217, 4286, 4406, 4422, 4483, 4677, 4809, 4957, 5089, 5116, 5294,
5431, 5585, 5592, 5661, 5722, 5732, 5809, 6079, 6209, 6349, 6447,
6588, 6624, 7010, 7280
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Significance of Seed Weight 91, 542, 602, 935, 1044,
1058, 1261, 2054, 2055, 2059, 2065, 2179, 2255, 2483, 2659, 2916,
3085, 3406, 3429, 3431, 3496, 3561, 3582, 3634, 3852, 4341, 4820,
4857, 4929, 5048, 5079, 5090, 5164, 5248, 5411, 5496, 5644, 5769,
5804, 5827, 6079, 6209, 6544, 6580, 6706, 6710, 6748, 6778, 6918,
6994, 7110, 7112, 7273, 7486, 7568, 7719, 7829, 8126, 8191, 8252,
8385, 8495, 8723, 8926, 9265, 9405, 9454, 9471, 9474, 9475, 9591,
9670, 9779
Seedlings, soybean. See Green Vegetable Soybeans–Soybean
Seedlings or Their Leaves Served as a Tender Vegetable. Called
Doumiao in Chinese
Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding
Seitan. See Wheat Gluten Made into Seitan
Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory /
Organoleptic Evaluation
Serbia. See Europe, Eastern–Serbia
Sesame Meal or Cake (Defatted) 191, 1103, 1577, 5701, 6567
Sesame Milk 5954
Sesame Oil 42, 212, 550, 775, 871, 935, 1031, 1173, 1187, 1457,
1500, 1730, 2047, 2471, 2654, 2838, 2840, 3268, 3334, 3624, 5401,
5824, 5933, 6270, 6763, 7095, 7230, 7520

Seventh-day Adventist work with vegetarianism. See
Vegetarianism–Seventh-day Adventist Work with
Seventh-day Adventist writings or products (especially early)
related to dietary fiber. See Fiber–Seventh-day Adventist Writings
or Products
Seventh-day Adventist writings or products (especially early)
related to peanut butter. See Peanut Butter–Seventh-day Adventist
Writings or Products
Seventh-day Adventists. See Fuller Life Inc., Harrison, D.W.
(M.D.), and Africa Basic Foods (Uganda), Kellogg, John Harvey
(M.D.) (1852-1943), Sanitas Nut Food Co. and Battle Creek Food
Co., Kellogg, Will Keith,... Kellogg Co., Kloss, Jethro (18631946) and his Book Back to Eden, Loma Linda Foods (Riverside,
California), Loma Linda University (Loma Linda, California),
Madison Foods and Madison College (Madison, Tennessee), Miller,
Harry W. (M.D.) (1879-1977), Van Gundy, Theodore A., and La
Sierra Industries (La Sierra, California), Worthington Foods, Inc.
(Worthington, Ohio)
Seventh-day Adventists–Adventist Small Food Companies in the
USA. Including Butler Food Products, Cedar Lake Foods, Hilkrest
/ Hillcrest, Lange Foods, Millstone Foods, Texas Protein Sales. See
also: Battle Creek Foods, Loma Linda Foods, La Sierra Industries,
Madison Foods, or Sovex Natural Foods (Fuller Life Inc.) 3215,
4378
Seventh-day Adventists–Cookbooks and Their Authors, Dietitians
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (18641921), Lenna Frances Cooper (1875-1961), Julius G. White (18781955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995),
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (19031978), Frank & Rosalie Hurd (1936- ), etc.. 2557, 2722, 2946,
3621, 4144, 4519, 5513, 5514, 5954, 6215, 6678, 7390, 8244
Seventh-day Adventists–General and Historical 7522, 7662, 8281

Sesame Seed (Sesamum indicum, formerly Sesamum orientale).
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely,
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or
Meal, Sesame Milk, and Sesame Oil 42, 119, 191, 212, 550, 775,
871, 935, 1031, 1103, 1173, 1187, 1457, 1500, 1591, 1730, 1918,
2008, 2047, 2290, 2471, 2637, 2654, 2723, 2737, 2779, 2793, 2809,
2840, 2845, 3053, 3252, 3317, 3623, 3829, 4983, 5072, 5166, 5193,
5401, 5707, 5824, 5829, 5931, 5933, 5954, 6039, 6083, 6260, 6272,
6763, 7507, 7701, 7775, 7850, 7919, 8055, 8335, 8603, 8971, 9619,
9745
Sesame / Sesamum / Benné or Benne / Gingelly or Gingili / Til or

Seventh-day Adventists–Influence Today of Seventh-day Adventist
Affiliated Organizations in the Fields of Vegetarianism, Health, and
Soyfoods (Not Including Original Medical Research on Adventists)
8036, 9040
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe). See DE-VAU-GE Gesundkostwerk GmbH (Lueneburg,
Germany), Granose Foods Ltd. (Bucks., England)
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe, Asia, and Latin America). Other, Including Alimentos
Colpac, Nutana, Saniku / San-iku Foods, Spicer Memorial College,
Superbom 7058, 7282, 7397, 7522, 7662, 8132, 9829, 9879
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Seventh-day Adventists–Overseas Companies Making Soyfoods
(Oceania). See Sanitarium Health Food Company (Wahroonga,
Australia)
Seychelles. See Africa–Seychelles, Republic of
Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.
Usually non-dairy 4101, 4519, 9829

Sinaiko Family of Madison, Wisconsin–Incl. Joe Sinaiko of Iowa
Milling Co. and Decatur Soy Products Co. (1891-1988), His
Brother Ike Sinaiko of Illinois Soy Products Co. (1897-1977), and
His Brothers-in-Law Max Albert of Galesburg Soy Products Co.
(1893-1966) and Irving Rosen of Quincy Soybean Products Co.
(1907-1964) 3803, 3874, 3877, 3920, 4137, 4138, 4333, 4866,
4891, 4949, 5160, 6888, 7526, 7748, 8196, 8625, 9689
Single cell proteins. See Microbial Proteins (Non-Photosynthetic)

Sharon’s Finest. See Rella Good Cheese Co.
Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or
Soybean Cake or Meal as Feed to Make Wool or Mutton 37, 197,
240, 275, 281, 332, 361, 370, 392, 405, 455, 480, 503, 505, 513,
514, 521, 545, 594, 595, 762, 824, 850, 895, 910, 919, 992, 1056,
1058, 1103, 1141, 1203, 1272, 1318, 1340, 1415, 1433, 1444, 1447,
1489, 1635, 1684, 1685, 1702, 1772, 1795, 1899, 2007, 2031, 2048,
2102, 2160, 2218, 2249, 2286, 2323, 2329, 2364, 2365, 2372, 2401,
2544, 2570, 2575, 2604, 2906, 2908, 2922, 3063, 3137, 3329, 3395,
3396, 3491, 3942, 4202, 5249, 5316
Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur,
Illinois) 2767, 3051, 3292, 3295, 3310, 3874, 3877, 4142, 4333,
4891, 4949, 5354, 7526, 8400

Single Cell Proteins (Photosynthetic, Including Algae / Microalgae
Such as Spirulina, Chlorella, and Scenedesmus) 7578, 7747, 7845,
8453, 8630, 8888, 9226
Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely
called Chinese-Japanese War 5065, 5075
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing
Smoked tofu. See Tofu, Smoked

Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung

Smoothie–Made with Dairy Milk, Ice Cream, or Dairy Ingredients.
Also spelled Smoothies or Smoothees 9659, 9829

Shiro shoyu. See Soy Sauce, Pale (Shiro Shoyu)

Smoothie–Made with Soymilk, Tofu, Soy Yogurt, Soy Protein
Isolate, Rice Milk, or Other Non-Dairy Smoothie Ingredients. Also
spelled Smoothies or Smoothees 9829

Shortening 775, 1031, 1133, 1172, 1187, 1377, 1422, 1457, 1476,
1496, 1576, 1708, 1743, 1942, 2000, 2037, 2038, 2125, 2488, 2505,
2525, 2697, 2828, 2984, 2998, 3000, 3001, 3104, 3117, 3239, 3242,
3259, 3261, 3267, 3276, 3278, 3280, 3468, 3571, 3649, 3784, 3866,
3912, 3959, 3978, 4191, 4374, 4432, 4450, 4516, 4674, 4675, 4698,
4757, 4771, 4882, 5007, 5354, 5637, 5638, 5768, 5933, 5954, 6007,
6040, 6100, 6120, 6287, 6310, 6370, 6383, 6388, 6393, 6473, 6483,
6609, 6661, 6774, 6852, 6872, 6943, 6978, 7060, 7269, 7325, 7437,
7488, 7523, 7527, 7677, 7772, 7965, 8062, 8082, 8085, 8087, 8104,
8121, 8324, 8580, 8581, 8582, 8583, 8701, 8767, 8848, 8872, 8943,
9027, 9177, 9438
Shortening–Etymology of This Term and Its Cognates / Relatives in
Various Languages 2037, 2488, 2984, 5225

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 822, 831, 852, 864, 888, 904, 911, 935, 1015,
1036, 1129, 1133, 1172, 1188, 1189, 1190, 1195, 1196, 1197, 1236,
1260, 1304, 1327, 1328, 1373, 1422, 1477, 1500, 1552, 1576, 1743,
1822, 2000, 2007, 2038, 2041, 2067, 2303, 2330, 2432, 2487, 2577,
2580, 2611, 2662, 2697, 2729, 2828, 2864, 2965, 2984, 2998, 3000,
3001, 3059, 3104, 3223, 3230, 3251, 3255, 3259, 3261, 3267, 3272,
3276, 3278, 3279, 3280, 3310, 3540, 3571, 3649, 3959, 3990, 4432,
4642, 4771, 4803, 4821, 4882, 5007, 5354, 5911, 5933, 6007, 6120,
6152, 6171, 6175, 6199, 6322, 6388, 6481, 6483, 7167, 7526, 7941,
8459, 8826, 9266, 9401
Societe Soy (Saint-Chamond, France). See Soyfoods Companies
(Europe)–Nutrition et Soja

Shortening Made with Soy Oil 2591, 4963
Shoyu. See Soy Sauce
Shurtleff, William. See Soyinfo Center (Lafayette, California)
Siebold, Philipp Franz von (1796-1866)–German Physician and
Naturalist in Japan (1823-1829) 136, 252, 815, 993, 9502
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
Simply Natural, Inc. (Philadelphia, Pennsylvania). Founded by
Christine Pirello 8867

Society for Acclimatization (Société d’Acclimatation, France) 788,
1392, 1594, 1793, 1862, 1968, 1979, 2026, 2029, 3622, 3623, 5075,
8634
Soil fertility. See Soil Science–Soil Fertility
Soil Science 61, 460, 496, 584, 651, 924, 931, 942, 955, 965, 1020,
1079, 1126, 1131, 1141, 1309, 1366, 1368, 1370, 1378, 1463, 1493,
1519, 1542, 1670, 1802, 1905, 1923, 1962, 2193, 2280, 2310, 2436,
2470, 2490, 2494, 2501, 2506, 2566, 2584, 2806, 3715, 3949, 5020,
5135, 5792, 5833, 5885, 6031, 6051, 6225, 6364, 8462, 8463, 9507
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Soil Science–Soil Erosion and Soil Conservation 979, 2146, 2327,
2357, 2561, 3079, 3580, 3647, 3723, 3870, 3939, 3984, 4057, 4260,
4401, 4559, 4701, 4787, 4942, 5072, 5094, 5811, 5954, 6079, 6109,
6209, 6976, 7560, 7657, 8218, 8239, 8594, 8659, 8662, 8775, 8863,
8967, 8983, 9198, 9250, 9252, 9384, 9397, 9493, 9584, 9660
Soil Science–Soil Fertility and Soil Health 2565, 4259, 4274, 4285,
4328, 4622, 9836
Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling
Sojinal / Biosoja (Formerly Cacoja; Affiliate of Coopérative
Agricole de Colmar–Issenheim & Colmar, France). Acquired by
B & K Holdings, of Switzerland, in mid-1993. Acquired by Alpro
(Belgium) on 22 April 1996 9330
Solae Co. (The) (St. Louis, Missouri. Joint Venture Between
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty
Process Division (formerly Chemurgy Div.)) 9620, 9625, 9650,
9659, 9679, 9700, 9705, 9824
Solbar Hatzor Ltd. (Israel). See Hayes Ashdod Ltd. (renamed Solbar
Hatzor Ltd. in April 1987) and Hayes General Technology (Israel)
Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa).
Including Edible Soy Products, makers of Pro-Nuts, founded
in 1970. Acquired by Specialty Food Ingredients Europe BV in
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name
Changed to Nutriant (Jan. 2002 to 2006) 7254, 8713, 9536, 9593,
9819

General Uses
Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 1761, 3191,
3756, 3795, 4247, 4321, 4374, 4784, 4790, 4841, 4846, 4928, 4955,
4976, 5040, 5059, 5145, 5160, 5196, 5204, 5249, 5258, 5323, 5342,
5385, 5386, 5401, 5572, 5577, 5723, 5751, 6251, 6768, 6867, 6881,
7156, 7682, 8189, 8346, 9573, 9781
Solvents Used for Extraction of the Oil from Soybeans: Benzene /
Benzine / Benzol / Benzin (petrol, gasoline) 624, 911, 1555, 1761,
1796, 2060, 2497, 2662, 4375
Solvents Used for Extraction of the Oil from Soybeans (General,
Type of Solvent, Unspecified, or Other). See also Ethanol, Hexane,
and Trichloroethylene Solvents 63, 231, 629, 864, 1090, 1195,
1196, 1197, 2000, 2109, 2362, 2544, 2653, 2998, 3165, 3194, 3259,
3276, 3283, 3472, 3530, 3578, 3637, 3652, 3664, 3705, 3782, 3784,
3814, 3978, 4075, 4093, 4247, 4354, 4416, 4605, 4640, 4692, 4757,
4846, 4910, 4937, 5102, 5114, 5222, 5266, 5267, 5299, 5310, 5329,
5638, 5668, 5825, 5902, 6025, 6075, 6174, 6176, 6177, 6178, 6179,
6180, 6181, 6270, 6384, 6727, 6763, 6813, 6883, 6888, 6908, 7005,
7135, 7166, 7169, 7346, 7428, 7442, 7578, 7792, 8196, 8198, 8324,
8325, 8346, 8880, 8975, 9166, 9324, 9480, 9668
Solvents Used for Extraction of the Oil from Soybeans: Naphtha /
Naphthas. Also spelled Naptha / Napthas 1796, 3059, 4585, 5059,
5160
Soup, miso. See Miso Soup
Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 6946,
8190, 8287

Solomon Islands. See Oceania–Solomon Islands
South Africa. See Africa–South Africa
Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction
Solvents. See Soybean Crushing–Solvents

South America. See Latin America–South America
South America–Soybean Crushing–Soy Oil and Meal Production
and Consumption–Statistics, Trends, and Analyses 9050

Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or
Washing / Purification of Soy Products (Protein, Lecithin, Saponins,
etc.) 3271, 3388, 3519, 3756, 3789, 3955, 4307, 4321, 4322, 4533,
4591, 4708, 4784, 4790, 4791, 4831, 4896, 4921, 4924, 4965, 4990,
5017, 5021, 5049, 5124, 5126, 5160, 5167, 5259, 5268, 5276, 5401,
5402, 5437, 5621, 5726, 5916, 5920, 5962, 5987, 6024, 6148, 6168,
6200, 6219, 6413, 6530, 6574, 6583, 6735, 6768, 6930, 6990, 6996,
7043, 7156, 7247, 7439, 7441, 7583, 7735, 7756, 7821, 8473, 8564,
8646, 9052, 9098, 9184, 9585
Solvents–Hexane–Used Mainly for Soy Oil Extraction 3185, 3202,
3203, 3239, 3458, 3541, 3795, 3824, 4321, 4608, 4790, 4791, 4841,
4846, 4849, 5031, 5145, 5157, 5228, 5325, 5341, 5342, 5401, 5471,
5489, 5746, 5834, 5962, 5987, 6021, 6025, 6148, 6251, 6312, 6333,
6413, 6689, 6735, 6768, 6867, 6930, 6996, 7043, 7087, 7253, 7269,
7290, 7527, 7583, 7682, 7756, 8213, 8226, 8262, 8266, 8276, 8346,
8390, 8397, 8473, 8563, 8564, 8576, 8586, 8591, 8683, 8697, 8862,
9137, 9142, 9458, 9497, 9536, 9573, 9668, 9681, 9785, 9843, 9846
Solvents, industrial. See Release or Curing Agents for Concrete or
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or

South America, soyfoods movement in. See Soyfoods Movement in
South America
South America trade statistics. See Latin America–South America–
Trade (Imports or Exports)
South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and
Meal Production and Consumption–Statistics, Trends, and Analyses
9050
South Manchuria Railway and the South Manchuria Railway
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 1130, 1455,
1457, 2097, 2220, 2578, 2607, 2627, 2652, 2699, 2756, 2759, 2761,
2762, 2765, 2769, 2770, 2775, 2783, 2787, 2789, 2793, 2797, 2828,
2836, 2845, 2846, 2853, 2857, 2858, 2859, 3009, 3010, 3069, 3097,
3196, 3430, 4203, 4597, 5065
South River Miso Co. (Conway, Massachusetts). Including Ohio
Miso Co.. 7609, 7610, 9884
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Sovex Natural Foods (Collegedale, Tennessee). See Fuller Life Inc.
Soy bran. See Fiber, Soy

Soy flour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)

Soy Cheese–Etymology of This Term and Its Cognates / Relatives
in Various Languages 6787

Soy flour companies (Oceania). See Soy Products of Australia Pty.
Ltd

Soy Cheese–Fermented, Western Style, That Melts. May Contain
Casein (Cow’s Milk Protein) 8031, 8056, 8867

Soy Flour, Defatted or Partially Defatted, Used as an Ingredient in
Second Generation Commercial Products Such as Baked Goods,
Pasta, etc.. 6808, 7261, 7263, 7265, 7384, 9832

Soy Cheese–Non-Fermented, Western Style, That Melts. Typically
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein
(A Protein from Cow’s Milk) 6787, 8315
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 5478, 7609,
7610, 9184, 9193, 9247, 9361, 9756

Soy Flour Equipment 6164, 6279, 9832
Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 4085, 4229, 4407, 6656, 7166, 7248, 7433, 9094, 9276,
9293, 9438, 9621, 9668, 9690, 9715, 9749, 9832

Soy Cheesecake or Cream Pie, Usually Made with Tofu 7376, 7627,
7949, 7990, 8059, 8178, 8228, 8713

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM
Pro-zyme Flakes and Soybean Brew Flakes 3286, 3747, 4093,
5172, 7166, 9832

Soy Chocolate (Toasted Soy Flour) (Also includes use of nonroasted Soy Flour or Soymilk in Making Chocolate) 904, 1191,
1953, 2488, 2697, 3240, 3259, 3276, 3472, 3622

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of These
Terms and Their Cognates / Relatives in Various Languages 1033,
1310, 1375, 4519, 9832

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 127, 128, 129, 131, 137, 155, 168, 169, 172, 174, 175,
176, 177, 180, 183, 185, 188, 226, 230, 259, 260, 261, 273, 279,
282, 331, 356, 358, 366, 400, 405, 422, 447, 592, 617, 629, 756,
766, 768, 791, 794, 803, 814, 904, 1036, 1056, 1078, 1084, 1191,
1195, 1196, 1197, 1236, 1260, 1264, 1290, 1299, 1303, 1308, 1325,
1327, 1377, 1392, 1422, 1471, 1489, 1555, 1591, 1637, 1639, 1657,
1700, 1704, 1953, 2007, 2033, 2036, 2048, 2330, 2344, 2488, 2559,
2697, 2725, 2734, 2772, 2792, 2793, 2897, 2917, 2940, 2973, 3059,
3062, 3080, 3095, 3310, 3338, 3357, 3372, 3472, 3571, 3621, 3622,
3624, 3707, 3912, 3922, 3923, 3955, 4067, 4123, 4141, 4147, 4249,
4408, 4519, 4675, 4707, 4763, 4878, 5172, 6215, 6888, 6907, 7613,
7665, 7820, 7856, 8033, 8208, 8244, 8292, 8505, 8868, 9164, 9503,
9544, 9666, 9667

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 149,
298, 718, 756, 775, 869, 871, 888, 904, 935, 959, 969, 1005, 1014,
1033, 1036, 1068, 1076, 1082, 1084, 1090, 1092, 1120, 1138, 1155,
1191, 1195, 1196, 1197, 1210, 1236, 1247, 1252, 1260, 1264, 1267,
1279, 1283, 1284, 1290, 1299, 1302, 1308, 1310, 1311, 1322, 1325,
1328, 1329, 1330, 1335, 1336, 1351, 1362, 1373, 1375, 1377, 1379,
1389, 1392, 1393, 1394, 1396, 1399, 1403, 1404, 1408, 1417, 1418,
1422, 1424, 1429, 1430, 1435, 1437, 1457, 1470, 1471, 1477, 1486,
1489, 1538, 1555, 1563, 1576, 1596, 1627, 1659, 1666, 1701, 1722,
1743, 1773, 1777, 1785, 1830, 1833, 1840, 1878, 1950, 1997, 2000,
2007, 2037, 2038, 2040, 2048, 2050, 2054, 2060, 2065, 2105, 2118,
2223, 2224, 2323, 2330, 2389, 2429, 2487, 2488, 2525, 2527, 2557,
2559, 2560, 2580, 2587, 2611, 2633, 2673, 2697, 2700, 2710, 2722,
2724, 2734, 2745, 2761, 2772, 2823, 2829, 2830, 2873, 2940, 2973,
2979, 2984, 2986, 2998, 3001, 3025, 3040, 3050, 3051, 3059, 3075,
3080, 3097, 3098, 3104, 3107, 3120, 3132, 3147, 3150, 3169, 3173,
3184, 3191, 3193, 3207, 3214, 3224, 3236, 3240, 3259, 3266, 3276,
3277, 3283, 3286, 3290, 3292, 3301, 3305, 3310, 3313, 3336, 3337,
3338, 3348, 3357, 3374, 3390, 3426, 3429, 3441, 3468, 3472, 3473,
3496, 3501, 3514, 3571, 3600, 3621, 3622, 3623, 3655, 3675, 3683,
3707, 3718, 3729, 3747, 3751, 3753, 3767, 3785, 3803, 3859, 3866,
3874, 3877, 3882, 3912, 3924, 3929, 3933, 3934, 3938, 3952, 3955,
3959, 3968, 3976, 3977, 3978, 4014, 4022, 4029, 4066, 4067, 4070,
4071, 4081, 4082, 4085, 4090, 4092, 4099, 4106, 4112, 4117, 4120,
4123, 4131, 4134, 4139, 4141, 4142, 4143, 4147, 4149, 4150, 4152,
4160, 4162, 4163, 4165, 4172, 4186, 4191, 4194, 4195, 4204, 4211,
4214, 4228, 4229, 4254, 4255, 4273, 4281, 4284, 4296, 4298, 4307,
4308, 4333, 4336, 4349, 4364, 4366, 4368, 4369, 4373, 4374, 4378,
4379, 4380, 4385, 4393, 4399, 4408, 4417, 4439, 4467, 4470, 4473,
4479, 4491, 4507, 4514, 4519, 4521, 4530, 4532, 4594, 4596, 4597,
4598, 4608, 4623, 4627, 4636, 4638, 4649, 4674, 4675, 4676, 4681,
4687, 4698, 4705, 4707, 4715, 4757, 4821, 4853, 4892, 4961, 4968,
4987, 4992, 4993, 5007, 5016, 5028, 5042, 5046, 5064, 5072, 5076,
5079, 5081, 5111, 5137, 5142, 5143, 5144, 5161, 5165, 5172, 5183,

Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its
Cognates / Relatives in Various Languages 129, 172, 791, 803,
1056, 1308, 1639, 2036
Soy cotyledon fiber / polysaccharides (from making soy protein
isolates). See Fiber
Soy Cream Cheese–Etymology of This Term and Its Cognates /
Relatives in Various Languages 3621, 4466
Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 3621,
4466, 7166, 7390, 8867
Soy Daily (The)–Online E-zine published by Paul & Gail King
(Nov. 2000 -) 9764, 9803
Soy, etymology of the word. See Etymology of the Word “Soy” and
its Cognates / Relatives in English
Soy fiber. See Fiber
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5204, 5215, 5229, 5274, 5277, 5279, 5283, 5296, 5307, 5313, 5347,
5359, 5360, 5362, 5402, 5432, 5445, 5478, 5501, 5513, 5515, 5551,
5568, 5595, 5599, 5676, 5690, 5701, 5702, 5706, 5710, 5714, 5727,
5739, 5744, 5790, 5797, 5803, 5804, 5829, 5837, 5852, 5892, 5900,
5916, 5920, 5921, 5941, 5950, 5955, 5973, 5987, 5994, 5996, 6008,
6063, 6082, 6083, 6089, 6090, 6127, 6155, 6164, 6210, 6228, 6242,
6254, 6266, 6267, 6271, 6278, 6279, 6292, 6355, 6361, 6385, 6455,
6457, 6459, 6466, 6472, 6481, 6483, 6486, 6506, 6515, 6522, 6546,
6549, 6556, 6567, 6571, 6583, 6614, 6619, 6644, 6645, 6656, 6681,
6689, 6697, 6703, 6709, 6715, 6720, 6721, 6729, 6731, 6745, 6757,
6768, 6771, 6772, 6774, 6779, 6780, 6787, 6800, 6812, 6813, 6814,
6817, 6820, 6849, 6856, 6860, 6862, 6885, 6892, 6893, 6909, 6929,
6930, 6946, 6950, 6960, 6961, 6969, 6978, 6982, 6983, 6990, 6996,
7005, 7045, 7046, 7056, 7057, 7060, 7070, 7081, 7098, 7099, 7100,
7107, 7153, 7154, 7157, 7166, 7168, 7195, 7199, 7217, 7227, 7233,
7238, 7241, 7244, 7253, 7268, 7269, 7286, 7288, 7292, 7293, 7296,
7300, 7302, 7341, 7344, 7346, 7367, 7375, 7377, 7379, 7390, 7411,
7425, 7428, 7431, 7437, 7442, 7449, 7463, 7475, 7489, 7505, 7520,
7523, 7524, 7533, 7536, 7538, 7540, 7542, 7543, 7549, 7566, 7573,
7574, 7579, 7580, 7581, 7583, 7584, 7585, 7587, 7589, 7595, 7602,
7643, 7665, 7684, 7691, 7694, 7701, 7705, 7736, 7741, 7749, 7756,
7774, 7807, 7838, 7839, 7844, 7845, 7850, 7853, 7855, 7856, 7857,
7868, 7878, 7879, 7885, 7901, 7919, 7929, 7989, 7992, 7996, 8003,
8036, 8048, 8062, 8089, 8143, 8149, 8157, 8160, 8164, 8168, 8184,
8186, 8206, 8235, 8240, 8244, 8276, 8292, 8324, 8325, 8391, 8404,
8412, 8427, 8440, 8450, 8459, 8511, 8512, 8557, 8563, 8613, 8634,
8652, 8660, 8669, 8673, 8699, 8701, 8714, 8721, 8722, 8763, 8767,
8771, 8798, 8804, 8807, 8809, 8833, 8835, 8849, 8868, 8880, 8894,
8914, 8934, 8982, 8996, 9001, 9022, 9039, 9052, 9061, 9070, 9115,
9132, 9133, 9137, 9164, 9194, 9234, 9241, 9254, 9276, 9299, 9315,
9361, 9377, 9401, 9438, 9458, 9521, 9524, 9528, 9530, 9542, 9573,
9579, 9666, 9667, 9668, 9670, 9690, 9749, 9785, 9794, 9819, 9824,
9832
Soy Flour, Homemade–How to Make at Home or on a Laboratory
or Community Scale, by Hand 9832
Soy Flour–Imports, Exports, International Trade 4671, 5143, 5274,
5445, 5551, 5994, 6661, 9832
Soy Flour Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3767, 4336, 4617, 4619, 4627, 5143, 5445,
5501, 5797, 6272, 6466, 6656, 6775, 6813, 6860, 6909, 7008, 7380,
7388, 7543, 7574, 7665, 7705, 8157, 8459, 8511, 8833, 8849, 8949,
9164, 9401, 9832
Soy Flour Industry and Market Statistics, Trends, and Analyses–
Individual Companies or Products 6292, 6808, 6950, 7050, 7261,
7262, 7263, 7264, 7265, 7384, 7385, 7694, 8141, 9662, 9832
Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with
Emphasis on Dry Products Used in Third World Countries (such as
CSM, WSB, etc.) 1302, 1399, 3963, 4142, 4267, 4281, 4594, 5031,
5504, 6412, 6477, 6547, 6555, 6558, 6597, 6602, 6603, 6644, 6656,
6661, 6679, 6680, 6697, 6701, 6712, 6717, 6725, 6775, 6796, 6800,
6808, 6810, 6817, 6818, 6857, 6862, 6909, 6913, 6933, 6949, 6969,
6971, 7026, 7027, 7041, 7050, 7058, 7167, 7168, 7199, 7261, 7262,
7263, 7264, 7265, 7269, 7282, 7294, 7296, 7380, 7384, 7385, 7397,
7423, 7427, 7520, 7522, 7584, 7589, 7627, 7662, 7665, 7711, 7712,
7734, 7823, 7850, 7856, 7887, 7961, 7962, 7970, 8049, 8116, 8141,

8235, 8404, 8427, 8429, 8634, 8678, 8756, 8807, 8862, 8866, 8949,
9002, 9022, 9132, 9662, 9832
Soy Flour Production–How to Make Soy Flour on a Commercial
Scale 9832
Soy flour, roasted. See Roasted soy flour
Soy Flour, Textured (Including TVP, Textured Vegetable Protein)
6164, 6279, 6466, 6676, 6732, 6774, 6782, 6800, 6863, 6909, 6922,
6929, 6953, 6954, 6982, 7008, 7013, 7033, 7061, 7197, 7199, 7204,
7215, 7229, 7238, 7249, 7254, 7256, 7269, 7285, 7288, 7291, 7292,
7296, 7298, 7340, 7375, 7407, 7423, 7428, 7446, 7465, 7466, 7504,
7520, 7523, 7532, 7536, 7538, 7540, 7543, 7554, 7564, 7574, 7578,
7584, 7597, 7598, 7602, 7627, 7628, 7643, 7691, 7694, 7705, 7715,
7735, 7747, 7756, 7781, 7782, 7856, 7868, 7876, 7929, 8116, 8129,
8133, 8157, 8201, 8221, 8276, 8290, 8292, 8314, 8403, 8427, 8459,
8471, 8478, 8480, 8511, 8530, 8709, 8771, 8849, 8894, 8985, 9040,
9094, 9132, 9164, 9184, 9253, 9293, 9401, 9458, 9524, 9536, 9571,
9573, 9579, 9667, 9715, 9749, 9772, 9876
Soy Flour–Whole or Full-fat 42, 242, 522, 591, 1031, 1033, 1210,
1327, 1822, 2465, 2488, 2914, 2984, 2997, 2998, 3040, 3051, 3102,
3165, 3173, 3261, 3292, 3310, 3352, 3501, 3540, 3718, 3797, 4142,
4208, 4298, 4383, 4393, 4403, 4438, 4462, 4547, 4617, 4619, 4623,
4671, 4878, 5009, 5042, 5064, 5111, 5274, 5283, 5295, 5445, 5797,
6123, 6136, 6164, 6210, 6215, 6217, 6247, 6272, 6279, 6286, 6307,
6319, 6320, 6394, 6419, 6459, 6464, 6472, 6515, 6536, 6546, 6549,
6554, 6555, 6561, 6569, 6589, 6597, 6661, 6676, 6680, 6756, 6757,
6769, 6779, 6791, 6792, 6795, 6796, 6909, 6910, 6938, 6945, 6956,
6961, 6969, 7046, 7153, 7173, 7248, 7296, 7304, 7335, 7358, 7441,
7466, 7523, 7524, 7528, 7533, 7540, 7574, 7584, 7665, 7712, 7819,
7915, 7961, 7970, 8058, 8141, 8175, 8235, 8292, 8400, 8511, 8631,
8678, 8714, 8733, 8767, 8798, 9022, 9094, 9137, 9253, 9276, 9293,
9621, 9666, 9715, 9749, 9772, 9782, 9832, 9879, 9888
Soy Flour, Whole or Full-fat–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 242, 591, 3797, 4623,
9832
Soy Flour, Whole or Full-fat, Used as an Ingredient in Second
Generation Commercial Products Such as Baked Goods, Pasta, etc..
9832
Soy ice cream companies (USA). See Barricini Foods (Mountain
Lakes, New Jersey), Tofutti Brands, Inc. (Cranford, New Jersey),
Turtle Mountain LLC
Soy Ice Cream–Etymology of This Term and Its Cognates /
Relatives in Various Languages 1377, 4420, 4466, 4519
Soy Ice Cream (Frozen or Dry Mix)–Imports, Exports, International
Trade 8713
Soy Ice Cream (General–Usually Non-Dairy) 1377, 2984, 2998,
3165, 3240, 3255, 3259, 3276, 3472, 3621, 3866, 3912, 4420, 4466,
4519, 4608, 4796, 4938, 5349, 5363, 5430, 5478, 5513, 5612, 5701,
5702, 5706, 5804, 6121, 6215, 6471, 6715, 6858, 6881, 6946, 6988,
7166, 7269, 7376, 7481, 7609, 7627, 7949, 7970, 8036, 8131, 8132,
8178, 8186, 8190, 8203, 8228, 8292, 8314, 8367, 8410, 8431, 8439,
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8450, 8525, 8574, 8580, 8581, 8582, 8583, 8586, 8588, 8631, 8634,
8691, 8701, 8713, 8804, 8868, 9010, 9024, 9034, 9132, 9234, 9253,
9361, 9624, 9873
Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 5612, 6121, 8525
Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–Individual Companies 8190
Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 4067
Soy infant formula. See Infant Formula, Soy-based
Soy is NOT Mentioned in the Document 690
Soy lecithin. See Lecithin, Soy
Soy Molasses or Soy Solubles–A By-Product of Making Soy
Protein Concentrate Using the Aqueous Alcohol Wash Process. Rich
in Isoflavones 7153, 9070, 9137, 9482, 9666, 9667, 9668, 9749
Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Refining, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 59, 144, 185,
212, 230, 231, 279, 382, 437, 489, 522, 548, 600, 629, 653, 663,
697, 712, 713, 718, 754, 756, 762, 765, 766, 768, 775, 795, 843,
852, 864, 869, 890, 891, 904, 911, 926, 935, 960, 1005, 1015, 1018,
1048, 1076, 1082, 1091, 1092, 1103, 1121, 1130, 1132, 1135, 1140,
1149, 1156, 1167, 1172, 1187, 1188, 1189, 1190, 1195, 1196, 1197,
1219, 1224, 1236, 1246, 1258, 1259, 1264, 1276, 1277, 1281, 1290,
1304, 1308, 1312, 1317, 1322, 1323, 1328, 1329, 1339, 1357, 1373,
1377, 1386, 1388, 1390, 1405, 1435, 1442, 1453, 1456, 1457, 1470,
1471, 1477, 1480, 1489, 1500, 1523, 1543, 1552, 1563, 1576, 1587,
1591, 1596, 1600, 1648, 1666, 1674, 1688, 1708, 1712, 1743, 1761,
1773, 1776, 1780, 1783, 1815, 1828, 1834, 1853, 1861, 1878, 1881,
1889, 1891, 1892, 1900, 1911, 1925, 1946, 1950, 1954, 1956, 1957,
1959, 1969, 1974, 1993, 2003, 2007, 2008, 2011, 2013, 2031, 2041,
2042, 2048, 2049, 2060, 2061, 2065, 2066, 2069, 2071, 2072, 2096,
2097, 2100, 2109, 2122, 2124, 2125, 2132, 2134, 2135, 2153, 2173,
2185, 2217, 2223, 2224, 2225, 2227, 2274, 2289, 2292, 2316, 2323,
2330, 2331, 2332, 2347, 2348, 2362, 2427, 2429, 2432, 2471, 2486,
2487, 2525, 2544, 2550, 2556, 2559, 2560, 2563, 2577, 2580, 2587,
2591, 2611, 2612, 2627, 2639, 2642, 2653, 2654, 2662, 2666, 2667,
2700, 2708, 2728, 2734, 2741, 2756, 2757, 2761, 2762, 2764, 2766,
2767, 2768, 2769, 2772, 2775, 2779, 2783, 2785, 2789, 2797, 2810,
2813, 2819, 2825, 2826, 2827, 2828, 2829, 2830, 2834, 2836, 2838,
2845, 2850, 2853, 2858, 2859, 2863, 2864, 2869, 2874, 2897, 2938,
2947, 2951, 2959, 2964, 2984, 2998, 2999, 3001, 3002, 3006, 3008,
3009, 3010, 3018, 3021, 3028, 3030, 3038, 3039, 3045, 3048, 3049,
3059, 3062, 3069, 3080, 3102, 3104, 3110, 3118, 3119, 3132, 3154,
3165, 3184, 3191, 3194, 3196, 3202, 3203, 3224, 3228, 3254, 3257,
3258, 3262, 3267, 3272, 3281, 3294, 3295, 3299, 3301, 3308, 3313,
3314, 3320, 3323, 3325, 3327, 3331, 3334, 3341, 3348, 3351, 3356,
3357, 3363, 3370, 3390, 3392, 3400, 3401, 3406, 3408, 3413, 3414,
3417, 3419, 3421, 3422, 3424, 3426, 3429, 3433, 3440, 3446, 3455,
3458, 3462, 3464, 3467, 3476, 3485, 3495, 3506, 3544, 3560, 3564,
3581, 3588, 3595, 3597, 3614, 3621, 3622, 3637, 3647, 3649, 3652,
3656, 3664, 3666, 3671, 3679, 3686, 3694, 3696, 3697, 3701, 3702,

3707, 3708, 3709, 3713, 3725, 3727, 3748, 3756, 3758, 3763, 3764,
3776, 3777, 3781, 3783, 3795, 3796, 3803, 3814, 3824, 3829, 3854,
3858, 3874, 3877, 3880, 3955, 3959, 3966, 3973, 3977, 3984, 3990,
3991, 3995, 3996, 4014, 4015, 4023, 4024, 4029, 4030, 4052, 4063,
4067, 4075, 4080, 4089, 4094, 4095, 4100, 4102, 4117, 4130, 4137,
4138, 4139, 4146, 4153, 4178, 4182, 4185, 4187, 4191, 4200, 4202,
4222, 4224, 4230, 4232, 4237, 4247, 4258, 4279, 4298, 4299, 4308,
4310, 4321, 4322, 4331, 4332, 4333, 4338, 4375, 4402, 4413, 4414,
4416, 4423, 4428, 4432, 4434, 4439, 4445, 4450, 4456, 4460, 4476,
4479, 4481, 4489, 4491, 4493, 4494, 4496, 4510, 4511, 4512, 4513,
4516, 4517, 4533, 4555, 4577, 4585, 4591, 4595, 4597, 4601, 4605,
4608, 4617, 4618, 4621, 4625, 4632, 4634, 4640, 4672, 4674, 4679,
4685, 4692, 4697, 4707, 4708, 4724, 4728, 4731, 4732, 4733, 4735,
4749, 4751, 4756, 4757, 4759, 4762, 4765, 4771, 4778, 4784, 4787,
4790, 4791, 4793, 4799, 4821, 4832, 4841, 4842, 4845, 4848, 4866,
4873, 4876, 4879, 4882, 4886, 4891, 4896, 4900, 4910, 4911, 4913,
4917, 4920, 4921, 4924, 4928, 4930, 4931, 4932, 4940, 4947, 4948,
4950, 4955, 4958, 4965, 4967, 4969, 4976, 4984, 4986, 4990, 5008,
5014, 5017, 5021, 5026, 5028, 5033, 5037, 5041, 5042, 5044, 5049,
5050, 5059, 5063, 5064, 5065, 5070, 5074, 5075, 5076, 5079, 5081,
5083, 5091, 5102, 5103, 5105, 5123, 5124, 5126, 5128, 5133, 5137,
5149, 5152, 5160, 5165, 5167, 5170, 5172, 5174, 5201, 5204, 5210,
5220, 5221, 5226, 5246, 5250, 5252, 5253, 5255, 5259, 5268, 5273,
5275, 5276, 5277, 5292, 5310, 5317, 5323, 5329, 5349, 5353, 5364,
5370, 5376, 5385, 5391, 5401, 5402, 5414, 5440, 5451, 5481, 5482,
5485, 5488, 5491, 5499, 5505, 5506, 5511, 5522, 5543, 5551, 5564,
5572, 5581, 5587, 5591, 5598, 5621, 5627, 5635, 5636, 5637, 5638,
5645, 5658, 5663, 5674, 5676, 5685, 5696, 5701, 5703, 5714, 5719,
5736, 5739, 5741, 5768, 5771, 5774, 5785, 5790, 5798, 5803, 5818,
5820, 5825, 5834, 5836, 5858, 5874, 5875, 5882, 5884, 5902, 5906,
5907, 5911, 5916, 5920, 5928, 5933, 5942, 5958, 5964, 5969, 5987,
5988, 5994, 6007, 6010, 6013, 6014, 6024, 6033, 6035, 6036, 6040,
6041, 6053, 6054, 6063, 6067, 6068, 6069, 6071, 6090, 6100, 6102,
6120, 6125, 6126, 6130, 6131, 6133, 6134, 6141, 6144, 6153, 6159,
6161, 6168, 6173, 6178, 6179, 6181, 6188, 6192, 6198, 6200, 6205,
6224, 6228, 6232, 6236, 6237, 6250, 6251, 6270, 6278, 6282, 6287,
6290, 6294, 6307, 6313, 6318, 6324, 6328, 6329, 6331, 6332, 6339,
6341, 6353, 6354, 6358, 6360, 6361, 6362, 6370, 6376, 6377, 6379,
6384, 6387, 6388, 6393, 6401, 6403, 6411, 6413, 6414, 6448, 6473,
6483, 6485, 6487, 6488, 6504, 6518, 6519, 6537, 6539, 6542, 6550,
6565, 6575, 6583, 6586, 6595, 6604, 6605, 6608, 6613, 6615, 6620,
6641, 6648, 6652, 6654, 6661, 6662, 6665, 6670, 6682, 6684, 6703,
6705, 6708, 6735, 6736, 6741, 6762, 6763, 6765, 6768, 6787, 6795,
6796, 6813, 6824, 6833, 6842, 6851, 6861, 6871, 6872, 6878, 6879,
6880, 6883, 6888, 6897, 6898, 6903, 6908, 6909, 6917, 6928, 6935,
6940, 6943, 6947, 6950, 6967, 6986, 6987, 6992, 7003, 7018, 7024,
7030, 7031, 7042, 7043, 7071, 7096, 7102, 7111, 7118, 7135, 7141,
7157, 7167, 7168, 7177, 7181, 7190, 7200, 7203, 7214, 7217, 7219,
7232, 7235, 7240, 7253, 7269, 7277, 7281, 7282, 7303, 7320, 7325,
7343, 7357, 7380, 7388, 7397, 7399, 7403, 7408, 7412, 7421, 7444,
7450, 7451, 7454, 7475, 7484, 7488, 7522, 7527, 7539, 7550, 7556,
7557, 7563, 7578, 7589, 7601, 7618, 7629, 7645, 7646, 7653, 7662,
7671, 7682, 7683, 7684, 7686, 7690, 7693, 7695, 7700, 7721, 7735,
7758, 7762, 7763, 7764, 7771, 7773, 7774, 7775, 7783, 7791, 7798,
7801, 7804, 7808, 7813, 7827, 7850, 7886, 7899, 7933, 7947, 7984,
7987, 7988, 7993, 8013, 8016, 8032, 8068, 8069, 8070, 8071, 8072,
8073, 8074, 8077, 8078, 8080, 8081, 8082, 8083, 8085, 8087, 8090,
8091, 8092, 8095, 8096, 8097, 8098, 8100, 8103, 8105, 8107, 8108,
8115, 8121, 8143, 8144, 8145, 8154, 8167, 8169, 8177, 8179, 8184,
8188, 8189, 8204, 8206, 8208, 8213, 8266, 8271, 8274, 8290, 8295,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3520
8296, 8303, 8334, 8346, 8363, 8397, 8399, 8412, 8423, 8424, 8434,
8439, 8445, 8458, 8473, 8481, 8488, 8504, 8518, 8522, 8524, 8527,
8537, 8544, 8547, 8556, 8560, 8563, 8564, 8574, 8576, 8590, 8592,
8639, 8642, 8661, 8674, 8676, 8698, 8703, 8704, 8705, 8707, 8713,
8716, 8744, 8748, 8750, 8754, 8758, 8767, 8771, 8781, 8782, 8789,
8798, 8801, 8802, 8804, 8807, 8812, 8813, 8817, 8835, 8847, 8848,
8853, 8854, 8857, 8864, 8872, 8873, 8880, 8895, 8911, 8939, 8942,
8943, 8950, 8963, 8975, 8989, 9004, 9010, 9018, 9021, 9045, 9082,
9120, 9151, 9172, 9173, 9177, 9194, 9223, 9228, 9234, 9243, 9253,
9275, 9278, 9297, 9327, 9328, 9333, 9348, 9351, 9373, 9397, 9465,
9480, 9524, 9570, 9581, 9597, 9668, 9679, 9700, 9706, 9716, 9723,
9729, 9755, 9759, 9773, 9785, 9800, 9835, 9853
Soy oil as an adulterant. See Adulteration of Foods and its
Detection–Soy Oil
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidification Point (Erstarrungspunkt), Specific Gravity.
See also Iodine Number 231, 653, 712, 713, 822, 911, 922, 926,
1129, 1570, 1730, 1974, 2025, 2041, 2413, 2550, 2627, 2764, 3001,
3024, 3157, 3251, 3257, 3497, 3540, 3614, 3634, 3649, 3656, 3663,
3814, 3887, 4333, 4374, 4618, 4784, 4949, 5033, 5070, 5221, 5353,
5397, 5564, 6224, 6251, 6253, 6813, 6943, 7269, 8104, 8105
Soy Oil Constants–Iodine Number / Value 231, 653, 712, 713, 775,
822, 911, 922, 926, 960, 1129, 1149, 1570, 1572, 1730, 1881, 1974,
2227, 2413, 2497, 2956, 3001, 3018, 3023, 3024, 3030, 3212, 3230,
3239, 3251, 3267, 3385, 3390, 3508, 3540, 3560, 3570, 3614, 3634,
3663, 3684, 3708, 3709, 3715, 3802, 3887, 4110, 4179, 4232, 4332,
4333, 4374, 4516, 4539, 4577, 4842, 4856, 4857, 4949, 5015, 5048,
5079, 5222, 5390, 5496, 5564, 5634, 5681, 6237, 6251, 6706, 6805,
6943, 7160, 7269, 7527, 7646, 7780, 7933, 8104, 8387
Soy Oil–Etymology of This Term and Its Cognates / Relatives in
Various Languages 292, 653, 712, 765, 1076, 1149, 3059, 3426,
6179, 9010
Soy oil–industry and market statistics. See Soybean Crushing
Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products
Inc. (Ann Arbor)
Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia).
Formerly F.G. Roberts Health Food Products (Melbourne) 9832
Soy Protein and Proteins–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 50, 63, 67, 120, 322,
776, 1609, 1627, 3426, 4403, 4938, 5155, 5473, 5657, 5962, 6554,
6606, 6702, 6792, 6839, 7099
Soy protein companies (Israel). See Hayes Ashdod Ltd. and Hayes
General Technology
Soy protein companies (USA). See Borden, Inc., Delsoy Products,
Inc., Drackett Co. (The), Glidden Co. (The), Grain Processing
Corporation, Griffith Laboratories, Gunther Products, Inc., Laucks
(I.F.) Co., Mitchell Foods, Inc., Protein Technologies International
(PTI), Rich Products Corporation, Solae Co. (The)

7756, 7856, 8276, 8459, 8478, 8480, 8511, 8640, 8713, 8771, 8894,
8985, 9028, 9137, 9401, 9571, 9667, 9668, 9715
Soy Protein Council (Food Protein Council from 1971 to Dec.
1981) 7013, 7040, 7285, 7617, 7624, 7627, 7634, 7868, 7916, 7948,
7949, 8169, 8228, 8288, 8315, 8833, 8985, 8991, 9377, 9625
Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 5557, 6272, 6466, 6559, 6656, 6709, 6715,
6769, 6860, 6866, 6909, 6960, 6982, 7008, 7032, 7060, 7081, 7093,
7153, 7197, 7231, 7238, 7340, 7351, 7388, 7523, 7530, 7541, 7543,
7546, 7564, 7643, 7684, 7705, 7715, 7844, 8157, 8459, 8479, 8480,
8511, 8640, 8791, 8808, 8833, 8849, 8894, 8985, 8991, 9040, 9137,
9241, 9285, 9401, 9488, 9571, 9876
Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 6368, 6471, 6858, 6899, 7375, 7694, 7835,
8361, 8985, 9040, 9113
Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artificial Wool Made from Spun Soy Protein
Fibers) 4982, 6266, 6466, 6471, 6510, 6562, 6655, 6709, 6722,
6732, 6782, 6785, 6790, 6863, 6899, 6900, 6960, 6968, 6969, 7008,
7019, 7032, 7033, 7081, 7094, 7107, 7137, 7153, 7154, 7166, 7189,
7198, 7204, 7238, 7249, 7269, 7285, 7296, 7351, 7376, 7463, 7488,
7520, 7523, 7536, 7538, 7540, 7543, 7598, 7698, 7705, 7845, 8192,
8292, 8480, 8511, 8512, 8586, 8771, 8985, 9094, 9132, 9293, 9488,
9749
Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
1895, 2477, 2488, 2672, 3366, 3368, 3477, 3480, 3516, 3519, 3529,
3531, 3540, 3728, 3774, 3783, 3791, 3832, 3955, 3978, 3980, 4191,
4591, 4602, 4604, 4732, 4733, 4849, 4850, 4933, 4977, 5200, 5243,
5350, 5577, 5676, 5684, 5701, 5707, 5739, 5746, 5892, 5920, 5931,
5962, 5973, 5985, 5986, 6008, 6027, 6070, 6082, 6083, 6096, 6103,
6148, 6182, 6233, 6242, 6272, 6278, 6307, 6316, 6366, 6376, 6412,
6413, 6465, 6478, 6522, 6571, 6584, 6591, 6627, 6656, 6674, 6691,
6702, 6707, 6708, 6712, 6713, 6721, 6723, 6724, 6729, 6730, 6735,
6742, 6782, 6783, 6786, 6796, 6831, 6880, 6881, 6892, 6893, 6909,
6934, 6960, 6962, 6968, 6969, 6978, 6999, 7008, 7015, 7047, 7060,
7080, 7081, 7093, 7099, 7107, 7138, 7152, 7157, 7161, 7162, 7166,
7167, 7168, 7179, 7241, 7258, 7286, 7292, 7296, 7368, 7379, 7425,
7428, 7433, 7434, 7439, 7448, 7451, 7468, 7480, 7509, 7523, 7524,
7530, 7533, 7536, 7537, 7538, 7540, 7541, 7542, 7543, 7578, 7585,
7590, 7595, 7598, 7602, 7615, 7617, 7624, 7643, 7649, 7667, 7684,
7685, 7705, 7707, 7739, 7741, 7746, 7752, 7756, 7757, 7792, 7821,
7844, 7845, 7846, 7849, 7850, 7864, 7877, 7878, 7882, 7883, 7972,
8111, 8129, 8135, 8146, 8148, 8150, 8157, 8163, 8188, 8233, 8241,
8260, 8292, 8369, 8438, 8459, 8511, 8512, 8533, 8638, 8643, 8679,
8695, 8730, 8741, 8761, 8767, 8833, 8985, 9004, 9010, 9259, 9276,
9293, 9373, 9377, 9401, 9504, 9521, 9542, 9585, 9625, 9749
Soy Protein Products, Modern (Isolates, Concentrates, Textured Soy
Protein Products, Soy Flour)–Imports, Exports, International Trade
8808

Soy Protein Concentrates, Textured 7033, 7285, 7540, 7643, 7705,
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Soy Proteins–Concentrates 5892, 5985, 5987, 6023, 6125, 6272,
6429, 6459, 6466, 6510, 6556, 6559, 6656, 6676, 6689, 6709, 6713,
6715, 6720, 6722, 6730, 6732, 6769, 6779, 6780, 6782, 6788, 6790,
6800, 6813, 6858, 6860, 6881, 6909, 6929, 6960, 6961, 6969, 6982,
7002, 7008, 7016, 7028, 7032, 7045, 7081, 7099, 7101, 7103, 7107,
7138, 7153, 7154, 7157, 7168, 7199, 7204, 7238, 7244, 7268, 7269,
7285, 7292, 7293, 7296, 7302, 7305, 7331, 7375, 7388, 7449, 7463,
7523, 7524, 7530, 7533, 7536, 7538, 7540, 7542, 7543, 7545, 7583,
7602, 7624, 7643, 7688, 7689, 7694, 7705, 7735, 7756, 7806, 7850,
7856, 7877, 7878, 7879, 7929, 7950, 7996, 8048, 8129, 8148, 8149,
8157, 8276, 8292, 8367, 8427, 8459, 8478, 8480, 8511, 8512, 8530,
8559, 8591, 8593, 8640, 8679, 8701, 8713, 8714, 8771, 8783, 8807,
8849, 8894, 8971, 8985, 9001, 9009, 9040, 9070, 9115, 9132, 9134,
9137, 9164, 9184, 9241, 9252, 9276, 9293, 9295, 9323, 9361, 9377,
9401, 9521, 9536, 9571, 9574, 9593, 9666, 9667, 9668, 9683, 9715,
9749, 9772
Soy Proteins–Concentrates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 5892, 5987, 9254
Soy Proteins–Detection When Added to Other Food Products (Such
as Meat or Dairy Products, Wheat Flour or Baked Goods) 592,
4853, 6790, 7166, 7169, 7296, 8079, 8146, 8502, 8749, 8840, 8886,
9115, 9571, 9626
Soy Proteins–Hydrolyzed and Hydrolysates (General), as in
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested
Milk Replacers, etc.. 8936
Soy Proteins–Isolates–Enzyme-Modified Soy Protein with
Whipping / Foaming Properties Used to Replace Egg Albumen, and
Early Related Whipping / Aerating Agents or Products 3509, 3987,
4519, 4577, 4608, 4616, 4675, 4808, 4831, 4849, 4867, 4938, 4965,
5066, 5968, 6200, 6215, 6295, 6405, 6466, 6556, 6601, 6800, 6909,
7153, 7154, 7157, 7166, 7388, 7459, 7540, 7624, 7928, 8478, 8480,
8582, 8593, 8985, 9132, 9293, 9438, 9488, 9521, 9749
Soy Proteins–Isolates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 776, 2040, 4519, 4641,
4777, 7269
Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 2007, 2040, 3426, 3987, 4322, 4469,
4484, 4641, 4758, 4777, 4790, 4831, 4849, 4850, 4851, 4867, 4910,
4924, 4938, 4965, 4990, 5040, 5124, 5204, 5231, 5247, 5277, 5279,
5350, 5363, 5430, 5454, 5513, 5526, 5557, 5559, 5595, 5628, 5676,
5701, 5702, 5710, 5852, 5892, 5900, 5927, 5968, 5985, 6063, 6083,
6103, 6127, 6200, 6215, 6272, 6307, 6309, 6316, 6319, 6320, 6368,
6413, 6419, 6453, 6454, 6459, 6466, 6480, 6500, 6530, 6556, 6559,
6574, 6601, 6656, 6676, 6715, 6720, 6730, 6732, 6769, 6779, 6780,
6782, 6785, 6788, 6800, 6813, 6830, 6858, 6860, 6881, 6899, 6909,
6929, 6930, 6943, 6950, 6960, 6961, 6969, 6978, 6982, 6988, 6990,
7029, 7032, 7043, 7045, 7060, 7081, 7088, 7099, 7101, 7103, 7107,
7125, 7138, 7154, 7165, 7166, 7168, 7175, 7199, 7238, 7244, 7247,
7268, 7269, 7292, 7293, 7296, 7318, 7330, 7346, 7388, 7431, 7449,
7474, 7504, 7505, 7523, 7524, 7530, 7533, 7536, 7540, 7542, 7543,
7545, 7562, 7583, 7602, 7624, 7643, 7688, 7689, 7694, 7705, 7735,
7756, 7806, 7835, 7850, 7856, 7861, 7877, 7878, 7879, 7900, 7901,
7929, 7948, 7964, 7994, 7996, 8048, 8057, 8059, 8067, 8089, 8129,
8149, 8157, 8160, 8201, 8276, 8299, 8314, 8361, 8367, 8410, 8427,

8431, 8459, 8478, 8479, 8480, 8502, 8511, 8512, 8530, 8538, 8543,
8559, 8580, 8581, 8582, 8583, 8587, 8588, 8591, 8593, 8617, 8646,
8652, 8660, 8669, 8679, 8691, 8701, 8709, 8714, 8717, 8722, 8771,
8791, 8807, 8808, 8815, 8849, 8865, 8868, 8886, 8888, 8894, 8936,
8965, 8971, 8985, 8991, 9001, 9009, 9024, 9040, 9070, 9113, 9115,
9132, 9134, 9137, 9164, 9234, 9241, 9252, 9276, 9285, 9293, 9323,
9361, 9377, 9401, 9438, 9488, 9520, 9521, 9536, 9542, 9567, 9570,
9571, 9573, 9626, 9630, 9667, 9715, 9749, 9767, 9772, 9784, 9785,
9794, 9807, 9824, 9826, 9840, 9843, 9848, 9857
Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin} Protein Fractions and Subunits,
Sedimentation Coefficients, Nitrogen Solubility, and Rheology)
209, 303, 322, 430, 548, 624, 642, 700, 776, 904, 1005, 1107, 1130,
1770, 1865, 2040, 2236, 2262, 2391, 2974, 3017, 3246, 3365, 3403,
3866, 3908, 3915, 3987, 4393, 4602, 4808, 4990, 4993, 5126, 5155,
5186, 5387, 5473, 5518, 5568, 5590, 5657, 5688, 5709, 5726, 5781,
5783, 5894, 5915, 5962, 5987, 6021, 6052, 6096, 6097, 6103, 6104,
6148, 6168, 6211, 6281, 6314, 6429, 6439, 6453, 6489, 6538, 6554,
6559, 6606, 6612, 6657, 6683, 6702, 6720, 6751, 6760, 6780, 6792,
6839, 6881, 6929, 6961, 6978, 7007, 7014, 7060, 7099, 7100, 7153,
7154, 7166, 7168, 7169, 7170, 7244, 7247, 7449, 7523, 7524, 7540,
7567, 7678, 7752, 7850, 8449, 8498, 8561, 8593, 8643, 8644, 8646,
8664, 8665, 8731, 8974, 8985, 9009, 9132, 9185, 9293, 9355, 9363,
9567, 9571, 9652, 9715, 9749, 9800
Soy Proteins–Textured–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 7298
Soy Proteins, Textured (General) 6466, 6676, 6715, 6722, 6774,
6834, 6860, 6866, 6899, 6900, 6965, 6968, 7008, 7013, 7017, 7019,
7032, 7033, 7037, 7040, 7061, 7084, 7089, 7093, 7101, 7103, 7116,
7117, 7168, 7179, 7197, 7198, 7231, 7298, 7310, 7313, 7323, 7338,
7350, 7351, 7437, 7467, 7500, 7501, 7509, 7510, 7546, 7554, 7581,
7612, 7614, 7626, 7665, 7676, 7684, 7806, 7830, 7832, 7850, 7872,
7876, 7996, 8148, 8164, 8188, 8538, 8701, 8824, 8832, 8985, 9194,
9226, 9361, 9438, 9521, 9542, 9568, 9626, 9716, 9824
Soy Proteins–Textured, in Dry Cereal-Soy Blends 7199, 7340,
7465, 7598
Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 1293, 1471, 1878, 2037, 2125, 3165, 3310, 3472, 3514,
3621, 3912, 4162, 4399, 4519, 4938, 5804, 6808, 7265, 7384, 7385,
8059, 8370, 8430
Soy sauce. See Tamari, Teriyaki Sauce and Teriyaki (Soy Sauce is
the Main Sauce Ingredient), Worcestershire Sauce
Soy Sauce and Ketchup: Key Records Concerning the Relationship
between the Two 7
Soy Sauce and Shoyu–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 5, 7, 54, 552, 803, 1581,
1773, 1865, 2638, 2688, 3866
Soy Sauce Companies (Asia)–Important Japanese Shoyu
Manufacturers Other Than Kikkoman and Yamasa–Higashimaru,
Marukin, Choshi, Higeta 2627, 5848
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Soy sauce companies (Asia & USA). See San Jirushi Corp., and
San-J International (Kuwana, Japan; and Richmond, Virginia),
Yamasa Corporation (Choshi, Japan; and Salem, Oregon)
Soy sauce companies (international). See Kikkoman Corporation
(Tokyo, Walworth, Wisconsin; and Worldwide)
Soy sauce companies or brands (USA). See Chun King, La Choy,
Oriental Show-You Co
Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical
Soy Sauce 2488, 2627, 2753, 3261, 3366, 3676, 3710, 3797, 7159,
7422, 8714, 9374, 9422, 9745, 9752

8026, 8041, 8054, 8124, 8128, 8149, 8165, 8168, 8185, 8206, 8243,
8265, 8292, 8306, 8329, 8331, 8336, 8355, 8364, 8408, 8413, 8421,
8428, 8431, 8447, 8452, 8453, 8454, 8457, 8468, 8484, 8487, 8489,
8515, 8544, 8565, 8566, 8567, 8568, 8574, 8619, 8647, 8685, 8687,
8701, 8714, 8724, 8726, 8727, 8728, 8736, 8737, 8795, 8829, 8907,
8922, 8961, 8984, 8998, 9001, 9011, 9053, 9117, 9130, 9164, 9220,
9230, 9234, 9361, 9374, 9422, 9438, 9445, 9536, 9628, 9650, 9652,
9666, 9667, 9738, 9745, 9752, 9774, 9798, 9873, 9884
Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 904,
5854, 5939, 6346, 7167, 7665, 7843, 7856, 7978, 8017, 8124, 8487,
8737, 8829
Soy Sauce Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 552, 1005, 1471, 2951, 4827, 5074, 5563,
5933, 6272, 7345, 7665, 8265, 8364, 8447, 8544, 8574

Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports,
Exports, International Trade 552, 859, 1005, 1471, 1640, 1755,
1822, 2505, 2627, 2968, 4763, 4945, 8795

Soy Sauce Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2721, 4913, 4927, 8306, 8484

Soy Sauce (Including Shoyu), Homemade–How to Make at Home
or on a Laboratory Scale, by Hand 6693

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented
Soy Sauce

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 5, 7, 12, 42, 54, 55, 121, 125, 136,
155, 185, 198, 209, 231, 252, 261, 273, 291, 323, 343, 358, 375,
381, 411, 462, 502, 548, 549, 550, 552, 565, 571, 593, 629, 648,
709, 712, 747, 756, 773, 783, 803, 806, 859, 860, 863, 870, 904,
935, 977, 982, 1005, 1041, 1091, 1095, 1117, 1149, 1175, 1179,
1189, 1192, 1195, 1196, 1197, 1226, 1228, 1231, 1235, 1236, 1246,
1252, 1264, 1275, 1293, 1301, 1303, 1310, 1325, 1330, 1364, 1377,
1386, 1389, 1395, 1398, 1412, 1422, 1448, 1457, 1470, 1471, 1477,
1486, 1488, 1496, 1511, 1545, 1550, 1553, 1576, 1580, 1581, 1585,
1591, 1594, 1596, 1603, 1619, 1640, 1641, 1645, 1738, 1755, 1762,
1773, 1822, 1831, 1847, 1858, 1865, 1878, 1901, 1937, 1953, 1997,
2007, 2008, 2048, 2056, 2065, 2067, 2084, 2085, 2086, 2087, 2088,
2117, 2125, 2154, 2155, 2156, 2224, 2311, 2330, 2412, 2429, 2462,
2468, 2477, 2487, 2488, 2500, 2505, 2525, 2527, 2547, 2587, 2588,
2625, 2627, 2629, 2631, 2634, 2636, 2638, 2641, 2645, 2667, 2688,
2697, 2701, 2703, 2706, 2721, 2726, 2734, 2745, 2753, 2756, 2759,
2761, 2772, 2794, 2798, 2812, 2823, 2824, 2828, 2829, 2830, 2838,
2858, 2860, 2862, 2873, 2886, 2897, 2914, 2917, 2940, 2941, 2951,
2968, 2973, 2979, 2984, 2998, 3025, 3040, 3053, 3062, 3080, 3106,
3152, 3154, 3184, 3223, 3259, 3266, 3267, 3276, 3310, 3347, 3348,
3357, 3372, 3468, 3504, 3536, 3537, 3595, 3621, 3622, 3676, 3710,
3731, 3787, 3837, 3866, 3886, 3912, 3955, 3977, 3992, 4141, 4147,
4265, 4398, 4403, 4440, 4519, 4523, 4525, 4567, 4597, 4621, 4675,
4707, 4710, 4747, 4756, 4763, 4810, 4821, 4827, 4828, 4829, 4830,
4838, 4839, 4877, 4893, 4913, 4915, 4927, 4929, 4931, 4945, 4987,
5074, 5076, 5090, 5171, 5172, 5188, 5211, 5213, 5224, 5362, 5432,
5472, 5474, 5513, 5530, 5563, 5574, 5628, 5672, 5697, 5710, 5752,
5804, 5837, 5848, 5854, 5892, 5906, 5933, 5939, 5953, 5964, 5969,
6006, 6034, 6081, 6098, 6118, 6127, 6143, 6184, 6190, 6215, 6272,
6290, 6346, 6367, 6404, 6432, 6433, 6481, 6508, 6549, 6552, 6582,
6600, 6622, 6625, 6637, 6693, 6696, 6703, 6763, 6779, 6798, 6803,
6813, 6879, 6946, 6989, 7054, 7064, 7157, 7159, 7167, 7168, 7179,
7208, 7221, 7269, 7297, 7345, 7422, 7435, 7475, 7490, 7520, 7523,
7609, 7610, 7665, 7684, 7717, 7767, 7789, 7796, 7842, 7843, 7850,
7856, 7868, 7873, 7874, 7901, 7973, 7974, 7975, 7978, 8017, 8022,

Soy Sauce, Pale (Shiro Shoyu). Made in the Mikawa region of
Central Japan near Nagoya. Shiro Means White in Japanese 8292
Soy Sauce Production–How to Make Soy Sauce on a Commercial
Scale 1005, 2085, 3992
Soy sauce residue or dregs. See Fiber–Residue or Dregs from
Making Soy Sauce
Soy Sauce–Saishikomi Shoyu (Twice-Brewed) 2753, 8292
Soy sauce served in cruets with cruet frames. See Cruets (Glass
Bottles)
Soy Sauce, Spray-dried, Powdered, or Vacuum Dried 7064, 8265
Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient
Soy Sprouts–Etymology of This Term and Its Cognates / Relatives
in Various Languages 231, 1091, 1471, 1773, 1822, 2049, 2772,
3310
Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory
Scale, by Hand 3514, 3611, 4147, 4188, 4219, 4265, 4403, 4638,
5164, 5172, 5514, 5954, 7737
Soy Sprouts Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 7345
Soy Sprouts Production–How to Grow Soy Sprouts on a
Commercial Scale 2049, 2738, 2838, 3611, 4638
Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 231,
382, 697, 718, 756, 768, 843, 869, 904, 915, 1023, 1091, 1130,
1293, 1312, 1313, 1322, 1377, 1470, 1471, 1619, 1773, 1822, 1847,
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1858, 1878, 1901, 1922, 2007, 2008, 2037, 2048, 2049, 2054, 2065,
2155, 2477, 2488, 2587, 2630, 2690, 2692, 2701, 2703, 2706, 2734,
2738, 2763, 2772, 2778, 2794, 2828, 2830, 2838, 2849, 2973, 2984,
3040, 3062, 3080, 3154, 3184, 3193, 3224, 3259, 3266, 3276, 3310,
3360, 3390, 3471, 3496, 3514, 3571, 3611, 3621, 3622, 3785, 3882,
3894, 3969, 3970, 3976, 4064, 4101, 4119, 4140, 4141, 4147, 4160,
4165, 4188, 4211, 4219, 4257, 4265, 4298, 4363, 4367, 4393, 4403,
4408, 4452, 4504, 4518, 4519, 4546, 4547, 4548, 4597, 4612, 4630,
4638, 4649, 4675, 4707, 4912, 4913, 4929, 4931, 4987, 5027, 5077,
5079, 5090, 5164, 5172, 5269, 5513, 5514, 5643, 5647, 5684, 5706,
5752, 5804, 5823, 5854, 5892, 5906, 5954, 6086, 6190, 6215, 6549,
6557, 6640, 6703, 6779, 6813, 7095, 7166, 7168, 7297, 7344, 7345,
7377, 7470, 7475, 7520, 7576, 7623, 7631, 7665, 7701, 7706, 7737,
7778, 7837, 7849, 7850, 7856, 7878, 7901, 8038, 8156, 8168, 8175,
8186, 8244, 8248, 8292, 8329, 8356, 8443, 8457, 8487, 8646, 8647,
8658, 8695, 8728, 8746, 8807, 8819, 8986, 9001, 9096, 9164, 9181,
9253, 9361, 9377, 9379, 9381, 9383, 9386, 9400, 9438, 9475, 9483,
9501, 9502, 9652, 9752

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn
Kingma started Island Tofu Works, a tofu manufacturing company,
in Bar Harbor, Maine) 8062, 8891, 8905, 8910, 8944, 8964, 8987,
9035, 9099, 9146, 9213, 9253, 9254, 9289, 9295, 9303, 9318, 9345,
9388, 9438, 9439, 9481, 9526, 9569, 9621, 9690, 9705, 9712, 9737,
9767, 9784, 9794, 9807, 9826, 9840, 9848, 9857

Soy whip topping. See Whip Topping

Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan),
Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd.,
Hohnen Oil Co., Ltd. (Tokyo, Japan), Nisshin Oil Mills, Ltd.
(Tokyo, Japan), Yoshihara Oil Mill, Ltd. (Kobe, Japan)

Soy wine. See Fermented Specialty Soyfoods
Soy Yogurt–Etymology of This Term and Its Cognates / Relatives in
Various Languages 7572, 8292
Soy Yogurt–Fermented / Cultured 904, 2477, 2488, 3622, 3624,
6083, 7307, 7376, 7495, 7517, 7572, 7573, 7627, 7632, 7709, 7730,
7753, 7845, 8031, 8035, 8036, 8041, 8056, 8186, 8234, 8292, 8604,
8619, 8631, 8726, 9253, 9605, 9808
Soy Yogurt (Generally Non-Dairy) 7166, 7481, 8233, 8756, 9024,
9361
Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes
varieties “with active cultures” that are not actually cultured /
fermented) 8713, 8815
Soya Corporation of America and Dr. Armand Burke. See Also Dr.
Artemy A. Horvath 3912, 4142, 4383, 4866, 5445, 9782, 9888
Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya Health Foods Ltd. (Manchester, England). Including Michael
Cole and his Soya International Ltd.. 9024
Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.
Soya–Soybean Production and Soy Products 3905, 6797, 7620
Soyana (Zurich, Switzerland) 8315
Soyanews: Monthly Newsletter Published by CARE in Colombo,
Sri Lanka (1978-1990) 8425, 8562
Soyastern Naturkost GmbH / Dorstener Tofu Produktions GmbH
(Dorsten, Germany). Acquired by Huegli in April 1991 8431

SoyaWorld Inc. See ProSoya
SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada).
Started 1997. Acquired in 2002 by Sanitarium Foods of Australia
9536, 9829
Soybean archaeology. See Archaeology
Soybean Council of America. See American Soybean Association
(ASA)–Soybean Council of America

Soybean crushers (Canada). See Victory Soya Mills Ltd. (Toronto,
Ontario)
Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa
Muehle (Hamburg, Germany), Harburger Oelwerke Brinckmann
und Mergell (Harburg, near Hamburg, Germany), Noblee & Thoerl
GmbH (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg,
Germany), Stettiner Oelwerke (Stettin, Germany), Vandemoortele
N.V. (Izegem, Netherlands)
Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)
Soybean Crushers (Europe)–General 765, 6174, 6175, 6176, 6179,
6181
Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White
Plains, New York), Cargill, Inc. (Minneapolis, Minneapolis),
Central Soya Co. (Fort Wayne, Indiana), Chicago Heights Oil Co.
(Chicago Heights, Illinois), Continental Grain Co. (New York,
New York), Dannen Mills (St. Joseph, Missouri), Delphos Grain
& Soya Products Co. (Delphos, Ohio), Honeymead Products Co.,
Lauhoff Grain Co. (Danville, Illinois), Pillsbury Feed Mills and
Pillsbury Co. (Minneapolis, Minnesota), Procter & Gamble Co.
(Cincinnati, Ohio). Including the Buckeye Cotton Oil Co., Quincy
Soybean Products Co. (Quincy, Illinois), Ralston Purina Co. (St.
Louis, Missouri), Shellabarger Grain Co. / Shellabarger Soybean
Mills (Decatur, Illinois), Spencer Kellogg & Sons, Inc. (Buffalo,
New York), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co.
(Illinois)
Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924, Sinaiko
Family and Iowa Milling Co. (Cedar Rapids, Iowa)
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Soybean crushers (USA), Cooperative. See AGRI Industries,
Inc. (Iowa), Ag Processing Inc a cooperative (AGP), Boone
Valley Cooperative Processing Association (Eagle Grove, Iowa),
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead), Dawson Mills
(Dawson, Minnesota), Far-Mar-Co, Inc., Farmers Union Grain
Terminal Association (GTA), Farmland Industries, Inc., Gold
Kist, Honeymead (Mankato, Minnesota), Land O’Lakes, Inc.,
Missouri Farmers Association (MFA), Monticello Co-operative
Soybean Products Co. (Monticello, Piatt Co., Illinois), North Iowa
Cooperative Processing Association, (Manly, Iowa), Ohio Valley
Soybean Cooperative (Henderson, Kentucky), Riceland Foods
(Named Arkansas Grain Corp. before Sept. 1970)
Soybean Crushers (USA), Cooperative–General and Other 2663,
4113, 4125, 4405, 4416, 4496, 4866, 4899, 4924, 4932, 5014, 5026,
5323, 5370, 5506, 5615, 6322, 6599, 7005, 7437, 7532, 7536, 7705,
7793, 7888, 7899, 7985, 8189, 8196, 8197, 8198, 8204, 8220, 8309,
8324, 8325, 8625, 8957, 9095, 9215, 9261, 9305, 9350, 9390, 9448,
9486
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Pacific Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 901, 1015, 1092, 1121, 1129, 1140, 1149, 1188, 1195,
1196, 1197, 1311, 1373, 1456, 1552, 1712, 1825, 1892, 1953, 1954,
1959, 1966, 1969, 2000, 2071, 2072, 2109, 2121, 2217, 2331, 2346,
2490, 2583, 2697, 2767, 3117, 3191, 3756, 3784, 3874, 3877, 4029,
4138, 4335, 4374, 4375, 4866, 4930, 6613, 6888, 6907, 7923, 8297
Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp.
(Helena & Stuttgart, Arkansas), Hemphill Soy Products (Kennett,
Missouri), Old Fort Mills (Marion, Ohio), Sioux Soya Mills
(Sioux City, Iowa), Soy Bean Processing Co. (Waterloo, Iowa),
Soybean Products, Inc. (Cedar Rapids, Iowa), Southern Soya Corp.
(Cameron, South Carolina), Soy-Rich Products (Wichita, Kansas),
Toledo Soybean Products (Toledo, Ohio) Western Soybean Mills
(Sioux Falls, South Dakota), etc.. 2954, 3200, 3803, 3874, 3877,
3920, 4137, 4138, 4439, 4866
Soybean Crushing–Equipment–Hydraulic Presses 1187, 1189,
1953, 2061, 2223, 2347, 2544, 2627, 2653, 2998, 3008, 3157, 3160,
3165, 3191, 3239, 3259, 3271, 3276, 3495, 3497, 3498, 3530, 3540,
3652, 3756, 3978, 4094, 4178, 4279, 4298, 4335, 4354, 4374, 4375,
4439, 4617, 4692, 4866, 4931, 4937, 5114, 5220, 5226, 5266, 5267,
5299, 5310, 5354, 5638, 5668, 5768, 5804, 6322, 6646, 6989, 7527,
8091, 8537
Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 1953, 2061, 2223, 2225, 2347, 2362,
2544, 2653, 2666, 2761, 2829, 2998, 3002, 3023, 3145, 3150, 3157,

3165, 3191, 3239, 3251, 3259, 3262, 3263, 3269, 3271, 3276, 3283,
3322, 3495, 3497, 3498, 3530, 3540, 3637, 3652, 3662, 3686, 3718,
3756, 3776, 3780, 3784, 3789, 3874, 3877, 3941, 3978, 4072, 4078,
4094, 4137, 4138, 4142, 4178, 4255, 4279, 4298, 4335, 4354, 4374,
4375, 4416, 4439, 4456, 4585, 4608, 4617, 4618, 4632, 4633, 4692,
4757, 4866, 4937, 4947, 4949, 5059, 5114, 5152, 5220, 5226, 5266,
5267, 5299, 5310, 5317, 5329, 5341, 5353, 5354, 5499, 5525, 5606,
5638, 5668, 5768, 5790, 5797, 5804, 5825, 5933, 6174, 6177, 6270,
6322, 6763, 6813, 6867, 6883, 6888, 7005, 7166, 7195, 7233, 7526,
7527, 7807, 7989, 8198, 8324, 8325, 8537, 8713, 8807, 8880, 9166,
9253, 9807
Soybean Crushing–Equipment–Solvent Extraction 864, 911, 1195,
1196, 1197, 1761, 1796, 1892, 2000, 2007, 2060, 2062, 2109, 2223,
2347, 2362, 2497, 2544, 2611, 2653, 2662, 2998, 3008, 3010, 3059,
3157, 3160, 3165, 3185, 3191, 3194, 3202, 3203, 3259, 3269, 3271,
3276, 3283, 3388, 3456, 3458, 3497, 3498, 3519, 3530, 3540, 3541,
3578, 3588, 3609, 3637, 3652, 3662, 3664, 3666, 3705, 3718, 3756,
3780, 3782, 3784, 3789, 3795, 3814, 3908, 3941, 3955, 3978, 3979,
4052, 4072, 4075, 4093, 4110, 4138, 4237, 4247, 4279, 4298, 4321,
4354, 4374, 4375, 4416, 4439, 4456, 4533, 4585, 4591, 4597, 4601,
4605, 4608, 4617, 4618, 4621, 4640, 4672, 4692, 4708, 4728, 4731,
4757, 4784, 4790, 4791, 4831, 4841, 4842, 4845, 4846, 4866, 4896,
4910, 4921, 4924, 4928, 4937, 4947, 4955, 4969, 4976, 5017, 5021,
5037, 5049, 5059, 5102, 5114, 5124, 5126, 5145, 5152, 5160, 5167,
5170, 5186, 5201, 5204, 5220, 5222, 5226, 5258, 5259, 5266, 5267,
5268, 5299, 5310, 5317, 5323, 5329, 5340, 5341, 5353, 5354, 5385,
5401, 5402, 5485, 5499, 5525, 5572, 5577, 5621, 5638, 5668, 5703,
5751, 5768, 5790, 5797, 5804, 5825, 5834, 5902, 5907, 5916, 5920,
5987, 6025, 6075, 6148, 6159, 6168, 6174, 6175, 6176, 6177, 6178,
6179, 6180, 6181, 6200, 6219, 6251, 6270, 6293, 6307, 6322, 6329,
6333, 6384, 6413, 6469, 6583, 6608, 6646, 6689, 6727, 6735, 6763,
6768, 6813, 6867, 6883, 6888, 6908, 7005, 7135, 7156, 7166, 7169,
7253, 7269, 7290, 7346, 7428, 7442, 7527, 7578, 7682, 8055, 8070,
8091, 8100, 8105, 8189, 8196, 8198, 8204, 8226, 8276, 8296, 8324,
8325, 8346, 8390, 8397, 8473, 8563, 8586, 8591, 8697, 8880, 8975,
9166, 9324, 9480, 9497, 9573, 9585, 9687, 9749, 9800
Soybean Crushing–Equipment–Wedge Press and Hand-Turned
Screw Press (Early Technology from China and Manchuria) 2762,
3008, 3978, 4354, 4374, 4931, 7167
Soybean Crushing–Explosions and/or Fires in Soybean Solvent
Extraction Plants (Making Soy Oil and Soybean Meal) 3185, 3202,
3203, 3283, 3458, 3756, 3783, 3795, 4439, 4632, 4891, 5059, 5160,
5354, 5790, 7375, 7986, 8226, 8710, 9497
Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
1129, 1162, 1209, 1392, 1472, 1966, 2038, 2121, 2346, 2427, 2505,
2527, 2583, 2729, 2751, 3125, 3127, 3185, 3187, 3202, 3236, 3263,
3264, 3271, 3275, 3330, 3350, 3369, 3371, 3436, 3468, 3512, 3540,
3541, 3571, 3643, 3682, 3700, 3729, 3761, 3775, 3776, 3782, 3784,
3869, 3891, 3912, 3978, 4011, 4110, 4125, 4216, 4224, 4227, 4261,
4271, 4335, 4350, 4354, 4414, 4416, 4439, 4465, 4568, 4618, 4619,
4684, 4728, 4739, 4785, 4788, 4812, 4819, 4846, 4851, 4937, 4973,
4996, 4997, 5002, 5005, 5092, 5093, 5099, 5114, 5157, 5189, 5190,
5196, 5202, 5205, 5208, 5222, 5266, 5267, 5288, 5299, 5340, 5354,
5389, 5407, 5417, 5423, 5524, 5525, 5548, 5565, 5573, 5601, 5616,
5617, 5668, 5669, 5813, 5890, 5891, 5898, 5936, 5961, 6008, 6018,
6025, 6034, 6042, 6057, 6073, 6075, 6169, 6219, 6241, 6244, 6253,
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6293, 6312, 6322, 6428, 6469, 6482, 6505, 6651, 6707, 6727, 6763,
6852, 6865, 6869, 6964, 7005, 7156, 7166, 7176, 7179, 7201, 7230,
7286, 7290, 7299, 7376, 7391, 7404, 7437, 7460, 7464, 7468, 7547,
7552, 7583, 7593, 7605, 7606, 7607, 7649, 7795, 7845, 7867, 7911,
7923, 7943, 8061, 8062, 8173, 8182, 8193, 8196, 8207, 8210, 8220,
8254, 8275, 8292, 8297, 8311, 8324, 8325, 8335, 8389, 8415, 8459,
8474, 8516, 8533, 8540, 8551, 8573, 8586, 8625, 8683, 8697, 8868,
8870, 8893, 8936, 9050, 9099, 9252, 9261, 9289, 9311, 9324, 9401,
9464, 9486, 9546, 9585, 9688, 9692, 9728, 9746
Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–1172, 1304, 1328, 1457, 1480,
1500, 1648, 1708, 1776, 1943, 1953, 1957, 2007, 2432, 2471, 2577,
2612, 2692, 2697, 2951, 2973, 2984, 3000, 3045, 3144, 3145, 3257,
3261, 3278, 3280, 3330, 3341, 3476, 3679, 3697, 3756, 3874, 3877,
3880, 3978, 4029, 4137, 4299, 4310, 4374, 4428, 4516, 4605, 4617,
4619, 4675, 4683, 4698, 4757, 4771, 4803, 4911, 4937, 5005, 5046,
5064, 5099, 5114, 5129, 5176, 5208, 5238, 5266, 5267, 5303, 5317,
5365, 5440, 5505, 5511, 5524, 5535, 5565, 5594, 5618, 5668, 5674,
5679, 5728, 5797, 5804, 5813, 5818, 5875, 5933, 5974, 6114, 6151,
6153, 6169, 6174, 6175, 6176, 6177, 6178, 6179, 6180, 6181, 6195,
6226, 6282, 6290, 6293, 6294, 6328, 6330, 6333, 6341, 6362, 6370,
6393, 6448, 6450, 6469, 6473, 6483, 6537, 6542, 6565, 6608, 6613,
6632, 6698, 6703, 6708, 6727, 6765, 6833, 6835, 6872, 6908, 6947,
6972, 6992, 7001, 7003, 7031, 7034, 7071, 7079, 7111, 7127, 7135,
7177, 7191, 7194, 7203, 7217, 7235, 7240, 7269, 7312, 7325, 7339,
7347, 7361, 7366, 7399, 7400, 7404, 7417, 7442, 7460, 7461, 7526,
7556, 7563, 7577, 7618, 7668, 7683, 7684, 7686, 7691, 7693, 7695,
7696, 7758, 7759, 7773, 7774, 7775, 7795, 7797, 7798, 7799, 7808,
7825, 7827, 7907, 7911, 7933, 7993, 8007, 8013, 8015, 8016, 8018,
8032, 8062, 8075, 8078, 8145, 8154, 8167, 8169, 8177, 8179, 8196,
8275, 8288, 8290, 8295, 8303, 8305, 8307, 8308, 8324, 8325, 8334,
8362, 8388, 8398, 8424, 8474, 8521, 8522, 8532, 8541, 8547, 8556,
8560, 8612, 8625, 8630, 8661, 8701, 8703, 8705, 8716, 8748, 8780,
8781, 8793, 8802, 8804, 8826, 8850, 8873, 8874, 8880, 8891, 8893,
8895, 8906, 8943, 8951, 8962, 8963, 8987, 8991, 9035, 9045, 9099,
9146, 9213, 9254, 9295, 9327, 9328, 9345, 9388, 9439, 9481, 9526,
9569, 9621, 9690, 9706, 9712, 9713, 9737, 9767, 9784, 9794, 9807,
9826, 9840, 9848, 9857
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics 2000
Soybean crushing–solvents. See Solvents
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 5721, 6079, 6209, 6976,
8411, 8622, 8799, 9160
Soybean–General Comprehensive and Basic Important Publications
about Soybeans 2007, 4158, 5353, 6813, 7168, 7268, 7850, 8675,
9001, 9373, 9498
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 5763, 5809, 6257, 6365, 6409, 6587, 6658,
6754, 7243, 7280, 7322, 7513, 7847, 9280
Soybean koji. See Koji, Soybean

Soybean Marketing Association (1929-1932). Organized at Decatur,
Illinois on 16 Oct. 1929 2729, 2746, 2747, 2869, 2959, 2998, 3002,
3258, 5712, 5790
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
42, 185, 548, 568, 697, 718, 765, 766, 843, 856, 869, 904, 973, 982,
1079, 1103, 1133, 1135, 1149, 1188, 1195, 1196, 1197, 1281, 1312,
1435, 1457, 1489, 1552, 1563, 1576, 1878, 2000, 2007, 2060, 2062,
2065, 2503, 2556, 2629, 2654, 2692, 2697, 2734, 2756, 2765, 2768,
2772, 2789, 2828, 2829, 2858, 2859, 2873, 3276, 3281, 3341, 3495,
4003, 4329, 4525, 4884, 4930, 5075, 5172, 5613, 5804, 5837, 8261,
8826, 9045, 9266
Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 653, 713, 824, 1036, 1212, 1555,
1647, 1728, 1984, 7361, 8481
Soybean meal pellets. See Pellets Made from Soybean Meal
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 185, 412, 437,
548, 568, 600, 653, 697, 712, 713, 718, 754, 765, 766, 770, 824,
846, 852, 856, 864, 869, 888, 899, 901, 904, 911, 919, 935, 964,
982, 984, 1036, 1047, 1076, 1079, 1082, 1092, 1103, 1121, 1130,
1132, 1133, 1135, 1140, 1149, 1158, 1188, 1189, 1191, 1195, 1196,
1197, 1198, 1199, 1208, 1209, 1212, 1219, 1224, 1236, 1246, 1259,
1260, 1264, 1276, 1281, 1290, 1297, 1302, 1304, 1311, 1312, 1320,
1322, 1323, 1328, 1329, 1334, 1339, 1348, 1357, 1373, 1388, 1402,
1417, 1422, 1426, 1429, 1432, 1433, 1457, 1470, 1471, 1489, 1496,
1500, 1551, 1552, 1555, 1559, 1563, 1576, 1577, 1582, 1587, 1609,
1647, 1648, 1661, 1674, 1694, 1709, 1712, 1722, 1728, 1730, 1743,
1750, 1773, 1780, 1796, 1800, 1828, 1846, 1866, 1869, 1878, 1892,
1897, 1942, 1943, 1946, 1953, 1956, 1957, 1959, 1969, 1984, 1988,
1993, 2000, 2007, 2011, 2038, 2042, 2048, 2050, 2060, 2061, 2062,
2065, 2067, 2069, 2071, 2097, 2102, 2107, 2123, 2132, 2135, 2153,
2198, 2199, 2204, 2207, 2223, 2224, 2225, 2226, 2240, 2244, 2256,
2261, 2274, 2279, 2286, 2294, 2298, 2300, 2323, 2324, 2330, 2347,
2362, 2364, 2388, 2408, 2424, 2429, 2431, 2440, 2443, 2473, 2477,
2484, 2486, 2487, 2488, 2490, 2499, 2503, 2505, 2515, 2516, 2525,
2529, 2536, 2544, 2556, 2559, 2560, 2563, 2568, 2570, 2577, 2585,
2587, 2591, 2600, 2603, 2611, 2612, 2617, 2627, 2629, 2639, 2644,
2654, 2662, 2666, 2667, 2692, 2697, 2700, 2706, 2708, 2728, 2734,
2746, 2756, 2757, 2761, 2764, 2765, 2766, 2768, 2769, 2770, 2772,
2773, 2775, 2777, 2779, 2785, 2789, 2797, 2805, 2813, 2818, 2825,
2826, 2827, 2828, 2829, 2830, 2836, 2845, 2858, 2859, 2860, 2863,
2864, 2868, 2869, 2870, 2873, 2874, 2875, 2889, 2890, 2902, 2903,
2904, 2905, 2906, 2907, 2908, 2909, 2910, 2911, 2926, 2936, 2947,
2951, 2954, 2959, 2962, 2963, 2964, 2970, 2973, 2980, 2984, 2988,
2989, 2998, 2999, 3000, 3002, 3008, 3009, 3010, 3012, 3021, 3023,
3028, 3031, 3038, 3039, 3041, 3049, 3054, 3059, 3060, 3061, 3062,
3063, 3066, 3068, 3069, 3080, 3086, 3103, 3104, 3118, 3119, 3122,
3128, 3132, 3139, 3145, 3148, 3149, 3157, 3158, 3159, 3160, 3164,
3190, 3191, 3194, 3196, 3200, 3201, 3206, 3216, 3228, 3242, 3252,
3257, 3258, 3263, 3264, 3269, 3276, 3278, 3279, 3280, 3281, 3282,
3283, 3286, 3294, 3301, 3310, 3313, 3320, 3321, 3322, 3327, 3329,
3331, 3349, 3351, 3356, 3357, 3368, 3383, 3384, 3389, 3391, 3392,
3395, 3396, 3400, 3413, 3417, 3426, 3433, 3440, 3446, 3448, 3456,
3461, 3464, 3467, 3476, 3477, 3480, 3491, 3494, 3495, 3497, 3498,
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3509, 3511, 3519, 3529, 3530, 3531, 3532, 3544, 3554, 3560, 3571,
3578, 3595, 3609, 3623, 3645, 3650, 3652, 3662, 3666, 3670, 3673,
3696, 3697, 3705, 3706, 3718, 3725, 3727, 3728, 3733, 3744, 3745,
3749, 3756, 3762, 3776, 3780, 3784, 3789, 3794, 3796, 3802, 3812,
3813, 3824, 3825, 3829, 3856, 3873, 3874, 3877, 3880, 3886, 3895,
3908, 3915, 3917, 3920, 3935, 3941, 3942, 3944, 3951, 3957, 3959,
3962, 3966, 3977, 3979, 3984, 4003, 4006, 4007, 4028, 4029, 4030,
4043, 4046, 4051, 4056, 4063, 4072, 4078, 4088, 4089, 4093, 4094,
4100, 4102, 4103, 4108, 4114, 4115, 4117, 4122, 4130, 4137, 4138,
4139, 4151, 4153, 4171, 4178, 4183, 4197, 4199, 4200, 4201, 4202,
4203, 4206, 4209, 4220, 4225, 4231, 4246, 4255, 4268, 4279, 4295,
4297, 4298, 4301, 4310, 4312, 4321, 4329, 4338, 4348, 4352, 4353,
4371, 4374, 4375, 4378, 4379, 4405, 4423, 4432, 4439, 4452, 4472,
4479, 4495, 4503, 4525, 4539, 4545, 4575, 4589, 4590, 4591, 4596,
4605, 4616, 4617, 4621, 4632, 4633, 4646, 4674, 4676, 4683, 4685,
4694, 4702, 4703, 4707, 4715, 4721, 4728, 4734, 4757, 4763, 4769,
4774, 4778, 4780, 4784, 4786, 4787, 4793, 4808, 4811, 4821, 4827,
4828, 4831, 4854, 4866, 4869, 4878, 4882, 4884, 4891, 4892, 4910,
4911, 4913, 4924, 4930, 4931, 4932, 4941, 4950, 4966, 4967, 4969,
4976, 4997, 5015, 5033, 5035, 5040, 5059, 5064, 5065, 5074, 5075,
5079, 5081, 5099, 5105, 5108, 5126, 5129, 5133, 5143, 5145, 5152,
5160, 5169, 5172, 5186, 5196, 5199, 5200, 5203, 5211, 5212, 5220,
5222, 5226, 5249, 5253, 5258, 5259, 5263, 5276, 5287, 5323, 5326,
5329, 5333, 5338, 5352, 5353, 5355, 5374, 5381, 5383, 5385, 5386,
5397, 5412, 5414, 5420, 5422, 5430, 5437, 5440, 5454, 5456, 5469,
5471, 5473, 5475, 5477, 5485, 5488, 5489, 5501, 5502, 5503, 5505,
5507, 5508, 5511, 5519, 5522, 5525, 5526, 5543, 5546, 5548, 5568,
5572, 5577, 5579, 5594, 5602, 5605, 5606, 5613, 5614, 5645, 5651,
5663, 5679, 5685, 5689, 5690, 5701, 5703, 5705, 5707, 5708, 5710,
5719, 5723, 5740, 5742, 5750, 5751, 5754, 5756, 5760, 5767, 5774,
5780, 5790, 5801, 5803, 5804, 5818, 5822, 5823, 5826, 5837, 5839,
5842, 5852, 5870, 5875, 5892, 5896, 5902, 5906, 5925, 5927, 5931,
5933, 5942, 5944, 5956, 5958, 5994, 6007, 6010, 6011, 6013, 6035,
6036, 6040, 6041, 6043, 6050, 6069, 6079, 6083, 6087, 6088, 6092,
6100, 6113, 6118, 6123, 6125, 6126, 6127, 6129, 6131, 6134, 6148,
6151, 6153, 6160, 6170, 6173, 6174, 6175, 6176, 6177, 6178, 6179,
6180, 6181, 6184, 6189, 6191, 6195, 6198, 6209, 6220, 6228, 6231,
6241, 6244, 6247, 6275, 6278, 6279, 6290, 6306, 6318, 6320, 6322,
6324, 6333, 6339, 6341, 6358, 6360, 6362, 6367, 6372, 6388, 6397,
6401, 6404, 6411, 6414, 6459, 6469, 6481, 6483, 6485, 6506, 6519,
6537, 6539, 6542, 6550, 6563, 6565, 6586, 6591, 6608, 6612, 6613,
6623, 6646, 6654, 6659, 6661, 6676, 6682, 6689, 6703, 6704, 6705,
6708, 6741, 6747, 6762, 6763, 6765, 6768, 6776, 6796, 6798, 6800,
6812, 6813, 6824, 6833, 6843, 6848, 6861, 6864, 6867, 6879, 6888,
6897, 6898, 6908, 6909, 6911, 6914, 6946, 6947, 6950, 6967, 6972,
6978, 6986, 6987, 6999, 7001, 7005, 7016, 7031, 7041, 7057, 7060,
7095, 7096, 7108, 7111, 7113, 7127, 7133, 7135, 7147, 7159, 7165,
7167, 7169, 7177, 7181, 7183, 7192, 7200, 7217, 7218, 7235, 7253,
7268, 7269, 7277, 7293, 7320, 7332, 7339, 7346, 7347, 7355, 7361,
7362, 7366, 7370, 7400, 7403, 7428, 7432, 7437, 7438, 7442, 7444,
7450, 7451, 7454, 7461, 7484, 7504, 7505, 7514, 7515, 7519, 7523,
7526, 7555, 7556, 7558, 7563, 7565, 7570, 7574, 7575, 7588, 7594,
7601, 7605, 7617, 7618, 7620, 7624, 7634, 7639, 7659, 7668, 7682,
7683, 7684, 7686, 7691, 7717, 7747, 7759, 7773, 7774, 7775, 7783,
7796, 7797, 7798, 7804, 7808, 7812, 7813, 7815, 7827, 7834, 7836,
7858, 7870, 7885, 7886, 7898, 7912, 7933, 7946, 7992, 7998, 8007,
8015, 8018, 8032, 8043, 8055, 8078, 8103, 8104, 8151, 8152, 8159,
8169, 8177, 8179, 8182, 8184, 8189, 8198, 8204, 8210, 8239, 8262,
8276, 8290, 8295, 8305, 8307, 8308, 8309, 8324, 8344, 8346, 8362,
8368, 8371, 8390, 8398, 8403, 8433, 8455, 8457, 8475, 8481, 8496,

8504, 8523, 8528, 8532, 8537, 8545, 8547, 8549, 8560, 8574, 8592,
8611, 8614, 8630, 8634, 8672, 8676, 8677, 8680, 8681, 8696, 8701,
8703, 8710, 8714, 8733, 8743, 8761, 8767, 8780, 8789, 8798, 8801,
8802, 8804, 8812, 8815, 8819, 8835, 8846, 8850, 8857, 8873, 8874,
8880, 8892, 8906, 8939, 8951, 8959, 8972, 8975, 8983, 8989, 9001,
9004, 9010, 9021, 9045, 9110, 9164, 9166, 9167, 9223, 9228, 9234,
9254, 9291, 9293, 9309, 9324, 9361, 9365, 9394, 9413, 9438, 9464,
9480, 9511, 9542, 9570, 9632, 9666, 9679, 9687, 9688, 9689, 9713,
9728, 9735, 9749, 9759, 9764, 9772, 9773, 9789, 9790, 9824, 9825,
9828, 9853
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds 4, 94, 814, 935, 2007, 2704, 4432, 5087, 5886, 6304, 6978,
7060, 7160, 7210, 7266, 7520, 7523, 7590, 7847, 8242, 8665, 8935,
8950, 9073
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds as Determined by Microscopy or Microscopic Examination
592, 904, 1762, 2054, 3824, 4126, 6147, 6839, 7100, 7449, 7477,
7879, 7908, 8079, 8146, 8259, 8287
Soybean oil. See Soy Oil
Soybean oil constants. See Soy Oil Constants
Soybean–origin and domestication. See Origin, Domestication, and
Dissemination of the Soybean (General)
Soybean paste. See Miso
Soybean pellets. See Pellets Made from Soybean Meal
Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 239, 496, 518, 915, 942, 1023, 1101, 1102, 1331,
1368, 1468, 1475, 1493, 1608, 1982, 2144, 2237, 2261, 2287, 2310,
2371, 2436, 2451, 2470, 2523, 2530, 2622, 2844, 2915, 2942, 2948,
2991, 3087, 3249, 3311, 3471, 3475, 3640, 3641, 3715, 3723, 3855,
3901, 3985, 4050, 4060, 4155, 4471, 4497, 4498, 4540, 4587, 4624,
4630, 4732, 4733, 4856, 4877, 4898, 4910, 4960, 4975, 5032, 5048,
5061, 5087, 5120, 5125, 5131, 5269, 5278, 5334, 5396, 5399, 5404,
5405, 5459, 5633, 5634, 5639, 5640, 5644, 5659, 5678, 5681, 5704,
5748, 5761, 5779, 5786, 5830, 5831, 5833, 5840, 5850, 5867, 5885,
5918, 5919, 5926, 5938, 5947, 5959, 5983, 6031, 6076, 6086, 6096,
6099, 6103, 6147, 6211, 6212, 6225, 6252, 6259, 6280, 6304, 6321,
6364, 6420, 6423, 6426, 6607, 6670, 6671, 6801, 6802, 6822, 6936,
6958, 6974, 6994, 7044, 7124, 7160, 7168, 7266, 7268, 7278, 7279,
7374, 7520, 7681, 7850, 7910, 8109, 8217, 8259, 8277, 8312, 8418,
8436, 8596, 8618, 8649, 8654, 8658, 8666, 8745, 8769, 8776, 8794,
8810, 8970, 9078, 9325, 9643
Soybean–Physiology and Biochemistry–Maturity Groups 3878,
4549, 4942, 5328, 5390, 5593, 5769, 6475, 6706, 6827, 6916, 6918,
7012, 7059, 7212, 7273, 7295, 7314, 7487, 7508, 7621, 7726, 7754,
7931, 7932, 7953, 8227, 8230, 8723, 8768, 8887, 8955, 8956, 9124,
9793
Soybean–Physiology–Day-Neutral / Photoperiod Insensitive
Soybean Varieties 7186, 7187, 7188, 7520
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Soybean–Physiology–Mycorrhiza / Mycorrhizae / Mycorrhizal
Relations with Vesicular-Arbuscular Soil Fungi of the Genus
Glomus or Endogone 2229, 6912, 6998, 7035, 7243, 7973, 8099,
8273, 8633
Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 1631, 2022, 2847, 3265,
3405, 3420, 3488, 3528, 3562, 3602, 3615, 3661, 3773, 4069, 4557,
4644, 5012, 5140, 5328, 5415, 5789, 5791, 5830, 5856, 5949, 6079,
6209, 6853, 6916, 7273, 7650, 7847, 8227, 9425
Soybean processing. See Soybean Crushing
Soybean production. See–Fertilizers and Plant Nutrition, Cover
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation
of Soybean Plants for Soil Improvement, Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices,
Green Manure, Harvesting and Threshing, Identity Preserved /
Preservation, Organically Grown Soybeans, Peoria Plan of 1928-29
for Growing, Selling, and Processing Soybeans, Plant Protection
from Diseases, Pests and Other Types of Injury (General), Precision
Agriculture / Farming (Based on GPS–Global Positioning System),
Price of Soybeans, Soybean Seeds and Soybean Products–Except
Sauces (Which See), Seed Germination or Viability–Not Including
Soy Sprouts, Seed Quality, Seed Treatment, Soybean Variety
Development and Breeding–New Soybean Varieties in the USA,
Yield Statistics, Soybean
Soybean production and the soil. See Soil Science
Soybean production–Costs. See Cost of Producing Soybeans
Soybean production–Farm equipment. See Machinery
(Agricultural), Implements, Equipment, and Mechanization
Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology

5250, 5257, 5272, 5315, 5318, 5351, 5354, 5499, 5503, 5513, 5516,
5529, 5556, 5565, 5575, 5582, 5617, 5642, 5661, 5715, 5716, 5771,
5772, 5863, 5891, 5910, 5930, 5958, 5997, 6000, 6008, 6032, 6044,
6045, 6049, 6074, 6092, 6109, 6145, 6151, 6167, 6199, 6260, 6268,
6311, 6356, 6375, 6376, 6496, 6545, 6560, 6578, 6588, 6613, 6620,
6684, 6700, 6711, 6743, 6765, 6770, 6789, 6830, 6832, 6849, 6852,
6854, 6869, 6870, 6878, 6879, 6908, 6914, 6920, 6947, 6950, 6951,
6984, 6987, 6995, 6997, 7004, 7083, 7121, 7122, 7133, 7147, 7149,
7158, 7167, 7174, 7178, 7181, 7196, 7201, 7211, 7212, 7216, 7230,
7239, 7246, 7268, 7290, 7318, 7332, 7345, 7366, 7369, 7382, 7393,
7394, 7395, 7399, 7416, 7435, 7443, 7461, 7463, 7488, 7492, 7496,
7518, 7534, 7561, 7565, 7569, 7594, 7600, 7620, 7639, 7649, 7680,
7683, 7686, 7687, 7691, 7695, 7743, 7752, 7759, 7773, 7813, 7836,
7845, 7886, 7903, 7922, 7946, 7956, 8005, 8016, 8032, 8062, 8075,
8093, 8114, 8153, 8171, 8215, 8239, 8263, 8284, 8292, 8322, 8323,
8328, 8333, 8358, 8367, 8392, 8393, 8394, 8403, 8450, 8483, 8516,
8533, 8541, 8544, 8584, 8688, 8769, 8812, 8855, 8868, 8873, 8883,
8938, 8986, 8995, 9074, 9125, 9148, 9164, 9223, 9234, 9258, 9310,
9493, 9538, 9608, 9629, 9702, 9734, 9744, 9777, 9820, 9834, 9837,
9874
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean Production–Industry and Market Statistics, Trends, and
Analyses 6330, 6646, 7031, 7191, 7680, 7850, 8006, 8062, 8167,
8171, 8177, 8179, 8195, 8224, 8275, 8290, 8292, 8295, 8303, 8307,
8308, 8323, 8328, 8333, 8334, 8424, 8479, 8496, 8540, 8541, 8544,
8571, 8620, 8632, 8703, 8704, 8705, 8712, 8716, 8748, 8753, 8766,
8793, 8800, 8802, 8803, 8810, 8819, 8873, 8875, 8883, 8903, 8906,
8911, 8926, 8942, 8947, 8964, 8986, 9164, 9224, 9225, 9258, 9289,
9291, 9365, 9438
Soybean production–Marketing. See Chicago Board of Trade
(CBOT), Marketing Soybeans, Railroads / Railways and Special
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean
Production, Soybean Marketing Association (1929-1932)

Soybean production–Farm Machinery. See Tractors
Soybean Production–General, and Amount Produced 36, 330, 348,
373, 606, 607, 704, 839, 885, 1067, 1093, 1138, 1171, 1180, 1194,
1289, 1291, 1323, 1338, 1384, 1387, 1388, 1391, 1402, 1457, 1484,
1517, 1534, 1594, 1596, 1599, 1635, 1642, 1662, 1667, 1672, 1720,
1724, 1751, 1768, 1838, 1857, 1890, 1891, 1911, 1914, 1917, 1941,
1957, 1969, 1971, 1976, 1998, 2000, 2009, 2028, 2029, 2030, 2031,
2032, 2033, 2035, 2070, 2163, 2234, 2251, 2252, 2255, 2271, 2294,
2303, 2316, 2403, 2429, 2432, 2461, 2483, 2487, 2505, 2510, 2526,
2527, 2540, 2556, 2587, 2639, 2652, 2699, 2708, 2717, 2817, 2850,
2861, 2863, 2864, 2873, 2984, 2998, 3011, 3039, 3045, 3047, 3048,
3049, 3058, 3076, 3090, 3140, 3214, 3217, 3230, 3242, 3252, 3281,
3333, 3341, 3347, 3357, 3392, 3393, 3446, 3453, 3476, 3495, 3529,
3571, 3574, 3604, 3643, 3668, 3679, 3706, 3721, 3741, 3874, 3877,
3879, 3880, 3897, 3905, 3916, 3930, 3965, 3990, 4013, 4029, 4054,
4063, 4080, 4124, 4141, 4153, 4174, 4185, 4211, 4236, 4289, 4310,
4338, 4362, 4394, 4401, 4414, 4454, 4461, 4476, 4479, 4487, 4534,
4535, 4536, 4540, 4542, 4555, 4568, 4643, 4648, 4654, 4690, 4702,
4717, 4726, 4745, 4760, 4761, 4763, 4764, 4781, 4782, 4785, 4787,
4852, 4861, 4882, 4890, 4898, 4925, 4961, 4983, 4984, 5020, 5056,
5064, 5082, 5094, 5110, 5152, 5156, 5166, 5171, 5193, 5217, 5242,

Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company, Urbana Laboratories
Soybean production, organic. See Organic Soybean Production
Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also:
Integrated Pest Management, Integrated Pest Management (IPM)
and Biological Control, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use
Soybean production–Research. See Research on Soybeans
Soybean Production–Sustainability or Sustainable Agriculture 9851
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois)
6299, 6918, 7488
Soybean Rust (Fungal Disease) 1578, 2419, 2467, 7259, 7381,
7622, 7635, 7642, 7727, 7755, 7851, 7951, 7957, 7958, 7959, 7982,
7999, 8063, 8064, 8065, 8222, 8289, 8570, 8637, 8723, 9349, 9615,
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9616, 9632, 9656, 9659, 9675, 9676, 9678, 9685, 9740
Soybean Seeds–Black in Color–Etymology of This Term and Its
Cognates / Relatives in Various Languages 9827, 9828
Soybean Seeds–Black in Color. Food Use is Not Mentioned 85, 86,
102, 117, 121, 156, 160, 161, 162, 182, 183, 186, 193, 194, 211,
214, 220, 221, 237, 238, 252, 274, 278, 291, 308, 344, 351, 356,
362, 385, 391, 392, 402, 405, 406, 424, 431, 432, 433, 448, 470,
490, 499, 505, 511, 522, 527, 542, 548, 569, 586, 600, 602, 607,
609, 611, 617, 618, 619, 636, 649, 657, 662, 669, 670, 699, 704,
709, 724, 727, 728, 738, 756, 762, 768, 769, 788, 797, 800, 802,
809, 814, 816, 817, 818, 820, 838, 843, 859, 868, 874, 878, 879,
881, 882, 890, 891, 897, 902, 905, 934, 935, 939, 944, 954, 964,
992, 1006, 1018, 1019, 1023, 1030, 1032, 1035, 1036, 1041, 1043,
1044, 1056, 1058, 1067, 1071, 1076, 1090, 1101, 1102, 1105, 1117,
1118, 1125, 1130, 1132, 1136, 1137, 1138, 1139, 1141, 1149, 1167,
1170, 1188, 1195, 1196, 1197, 1201, 1203, 1204, 1216, 1240, 1243,
1248, 1249, 1251, 1258, 1259, 1261, 1262, 1264, 1272, 1276, 1278,
1285, 1308, 1309, 1312, 1313, 1321, 1324, 1376, 1386, 1387, 1388,
1390, 1392, 1393, 1409, 1422, 1457, 1460, 1465, 1470, 1478, 1489,
1503, 1509, 1516, 1517, 1522, 1529, 1540, 1543, 1570, 1576, 1577,
1593, 1594, 1613, 1632, 1634, 1635, 1652, 1664, 1667, 1675, 1677,
1726, 1733, 1743, 1766, 1768, 1775, 1777, 1778, 1779, 1785, 1787,
1788, 1794, 1795, 1817, 1818, 1823, 1824, 1847, 1849, 1858, 1864,
1870, 1900, 1902, 1903, 1905, 1906, 1907, 1911, 1915, 1918, 1919,
1922, 1936, 1945, 1949, 1951, 1953, 1959, 1960, 1976, 1977, 1979,
1995, 1998, 2002, 2003, 2007, 2009, 2012, 2018, 2019, 2020, 2026,
2029, 2030, 2034, 2048, 2051, 2052, 2053, 2055, 2056, 2057, 2058,
2059, 2063, 2066, 2067, 2068, 2070, 2074, 2077, 2091, 2093, 2096,
2101, 2119, 2124, 2126, 2129, 2130, 2131, 2137, 2139, 2145, 2147,
2148, 2151, 2152, 2157, 2158, 2159, 2164, 2172, 2179, 2181, 2182,
2183, 2184, 2195, 2209, 2217, 2230, 2254, 2255, 2258, 2259, 2260,
2272, 2275, 2281, 2299, 2301, 2304, 2307, 2317, 2320, 2322, 2325,
2330, 2336, 2341, 2351, 2358, 2382, 2408, 2416, 2422, 2429, 2430,
2439, 2440, 2447, 2472, 2476, 2480, 2482, 2483, 2506, 2510, 2513,
2528, 2543, 2559, 2560, 2564, 2575, 2578, 2612, 2622, 2636, 2644,
2667, 2670, 2704, 2724, 2748, 2780, 2821, 2822, 2833, 2855, 2916,
2930, 2931, 2932, 2933, 2954, 2961, 2983, 2987, 2993, 3000, 3001,
3002, 3008, 3010, 3016, 3042, 3059, 3062, 3065, 3071, 3076, 3077,
3078, 3085, 3086, 3130, 3136, 3156, 3187, 3190, 3198, 3219, 3229,
3238, 3257, 3284, 3288, 3296, 3297, 3325, 3326, 3335, 3341, 3357,
3384, 3423, 3425, 3426, 3427, 3428, 3429, 3431, 3436, 3450, 3466,
3496, 3499, 3509, 3545, 3552, 3582, 3612, 3634, 3663, 3708, 3734,
3762, 3769, 3852, 3873, 4019, 4184, 4256, 4265, 4312, 4358, 4359,
4384, 4516, 4664, 4686, 4736, 4748, 4806, 4820, 4822, 4857, 4914,
4942, 4952, 4967, 5034, 5079, 5086, 5367, 5409, 5427, 5502, 5593,
5632, 6063, 6187, 6400, 6402, 6635, 6706, 6853, 6871, 6907, 6918,
7059, 7273, 7275, 7387, 7488, 7507, 7726, 8217, 8254, 8323, 8333,
8558, 8723, 8766, 8784, 8896, 8897, 9119, 9121, 9168, 9347, 9405,
9429, 9471, 9474, 9475, 9591, 9613, 9882, 9886, 9887
Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 343, 629, 633, 697, 718, 842,
904, 1091, 1288, 1293, 1506, 1887, 1901, 2008, 2635, 2677, 2737,
2742, 3154, 3169, 3324, 3473, 3598, 3680, 3785, 4134, 4403, 4518,
5072, 5172, 5854, 5860, 6346, 6508, 8281, 8619, 8737, 8998, 9347,
9827, 9828

Soybean Seeds–Brown in Color. Especially Early Records 110, 166,
182, 186, 308, 385, 448, 454, 470, 490, 505, 511, 542, 599, 602,
609, 611, 633, 656, 657, 662, 669, 670, 697, 699, 704, 709, 718,
726, 738, 756, 762, 768, 769, 785, 788, 789, 797, 802, 814, 816,
817, 818, 819, 839, 842, 843, 891, 902, 904, 935, 939, 944, 1006,
1019, 1056, 1058, 1071, 1076, 1091, 1101, 1102, 1130, 1141, 1143,
1167, 1203, 1258, 1272, 1285, 1312, 1313, 1375, 1376, 1386, 1392,
1422, 1470, 1517, 1522, 1540, 1543, 1570, 1576, 1634, 1635, 1655,
1664, 1667, 1726, 1733, 1766, 1768, 1778, 1779, 1794, 1818, 1823,
1847, 1887, 1901, 1911, 1922, 1968, 1979, 2009, 2026, 2029, 2030,
2034, 2039, 2051, 2053, 2055, 2056, 2057, 2058, 2059, 2074, 2080,
2131, 2136, 2139, 2158, 2254, 2260, 2336, 2439, 2483, 2510, 2513,
2930, 2983, 3130, 3156, 3187, 3198, 3219, 3238, 3257, 3284, 3314,
3357, 3426, 3431, 3450, 3545, 3612, 4327, 4806, 4820, 4822, 4857,
4942, 5072, 5086, 5593, 6918, 8254, 8784, 8896, 9347, 9405, 9613,
9883
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 161, 182, 183, 193, 211, 220, 221, 244, 246,
252, 351, 362, 385, 391, 392, 400, 402, 403, 406, 422, 424, 432,
440, 446, 447, 448, 454, 477, 478, 479, 480, 488, 490, 505, 521,
522, 526, 527, 542, 560, 569, 586, 588, 594, 602, 607, 609, 617,
625, 633, 657, 662, 669, 670, 697, 699, 701, 704, 708, 709, 712,
713, 718, 738, 753, 756, 762, 768, 769, 773, 788, 797, 814, 816,
817, 818, 819, 823, 838, 842, 843, 877, 879, 881, 890, 891, 897,
902, 904, 912, 918, 939, 954, 964, 1006, 1019, 1035, 1036, 1044,
1056, 1058, 1059, 1067, 1076, 1090, 1091, 1116, 1125, 1130, 1136,
1138, 1139, 1153, 1166, 1167, 1171, 1201, 1203, 1204, 1207, 1216,
1259, 1261, 1264, 1272, 1285, 1289, 1290, 1312, 1313, 1321, 1322,
1323, 1324, 1349, 1375, 1376, 1386, 1388, 1390, 1392, 1422, 1460,
1469, 1471, 1473, 1489, 1516, 1517, 1522, 1540, 1570, 1576, 1577,
1607, 1632, 1634, 1635, 1638, 1652, 1664, 1727, 1753, 1766, 1768,
1775, 1778, 1785, 1794, 1818, 1823, 1858, 1901, 1903, 1922, 1968,
1995, 2026, 2029, 2030, 2034, 2048, 2051, 2052, 2053, 2055, 2056,
2057, 2058, 2059, 2067, 2070, 2077, 2078, 2119, 2124, 2151, 2152,
2179, 2182, 2184, 2195, 2439, 2483, 2505, 2513, 2559, 2560, 2667,
2737, 2967, 3077, 3238, 3257, 3431, 3473, 3598, 3612, 3871, 3884,
4516, 4608, 4686, 4736, 4804, 4820, 4822, 4942, 4967, 5072, 5086,
5453, 5593, 6572, 6643, 6706, 6918, 7486, 7726, 8784, 8896, 9347,
9405, 9887
Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or
Medicine, or Their Nutritional Value 697, 756, 1036, 2667, 7273,
9827, 9828
Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded,
Flecked, Variegated, or Bicolored 609, 610, 611, 697, 738, 762,
768, 814, 817, 819, 939, 944, 1006, 1130, 1203, 1312, 1321, 1392,
1778, 1901, 2016, 2055, 2160, 5072, 5086
Soybean Seeds–Red in Color 633, 768, 816, 1192, 1386
Soybean Seeds–White in Color 7, 11, 73, 85, 102, 108, 117, 156,
160, 161, 162, 182, 183, 186, 193, 194, 195, 211, 220, 221, 237,
238, 246, 252, 274, 343, 351, 362, 385, 405, 406, 424, 440, 448,
499, 522, 542, 548, 607, 609, 657, 697, 768, 788, 816, 817, 954,
981, 1041, 1272, 1386, 1422, 1817, 1936, 2008, 2056, 2067
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Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 61, 93, 110, 117, 136, 166, 168, 182, 186,
188, 211, 239, 282, 322, 343, 349, 351, 362, 366, 382, 385, 391,
400, 402, 405, 422, 432, 448, 454, 465, 470, 477, 481, 490, 496,
505, 511, 513, 527, 542, 548, 562, 564, 566, 569, 586, 599, 600,
602, 607, 609, 617, 633, 642, 656, 657, 662, 669, 670, 679, 697,
699, 704, 708, 709, 718, 726, 738, 753, 756, 762, 768, 769, 773,
785, 788, 789, 797, 801, 808, 814, 816, 817, 818, 819, 837, 838,
839, 842, 843, 859, 874, 879, 882, 890, 891, 897, 902, 904, 921,
935, 939, 944, 954, 976, 1006, 1018, 1019, 1023, 1036, 1041, 1043,
1044, 1056, 1067, 1076, 1084, 1090, 1091, 1095, 1105, 1121, 1125,
1130, 1132, 1136, 1137, 1138, 1140, 1149, 1167, 1171, 1188, 1201,
1203, 1204, 1209, 1216, 1240, 1248, 1249, 1258, 1261, 1272, 1285,
1288, 1295, 1298, 1309, 1312, 1313, 1321, 1322, 1341, 1357, 1375,
1376, 1390, 1392, 1393, 1402, 1409, 1422, 1460, 1465, 1470, 1471,
1473, 1483, 1489, 1503, 1506, 1509, 1516, 1517, 1520, 1522, 1528,
1529, 1540, 1543, 1570, 1576, 1577, 1594, 1632, 1634, 1635, 1648,
1667, 1672, 1677, 1685, 1686, 1697, 1702, 1722, 1743, 1753, 1761,
1766, 1768, 1775, 1778, 1779, 1794, 1795, 1817, 1818, 1823, 1824,
1829, 1837, 1847, 1858, 1878, 1887, 1900, 1901, 1905, 1907, 1911,
1915, 1918, 1919, 1922, 1929, 1936, 1953, 1977, 2008, 2009, 2029,
2030, 2031, 2034, 2039, 2048, 2049, 2051, 2053, 2054, 2055, 2056,
2057, 2058, 2059, 2067, 2068, 2070, 2077, 2091, 2096, 2131, 2160,
2162, 2164, 2182, 2184, 2230, 2260, 2284, 2322, 2325, 2330, 2336,
2339, 2342, 2416, 2439, 2483, 2490, 2505, 2510, 2513, 2559, 2560,
2821, 2822, 2930, 2945, 2983, 3000, 3071, 3076, 3078, 3085, 3130,
3156, 3187, 3219, 3238, 3257, 3284, 3325, 3357, 3384, 3426, 3431,
3463, 3473, 3598, 3612, 3785, 3874, 3877, 3882, 4179, 4439, 4736,
4820, 4822, 4857, 4942, 5072, 5076, 5086, 5409, 5452, 5593, 5632,
6724, 6759, 6916, 6918, 7726, 7931, 7932, 8217, 8252, 8723, 8784,
8897, 9119, 9405, 9613, 9887
Soybean–Taxonomy / Classification 788, 814, 815, 993, 2007,
2704, 4798, 6062, 6098, 7650, 7840, 8242, 8618, 8950
Soybean–Terminology and Nomenclature–Fanciful Terms and
Names 1822, 2160, 2330, 3252, 3955, 4519
Soybean Varieties Canada–Harosoy 5593, 5625, 5769, 5797, 5814,
5827, 5844, 5935, 5955, 6367, 6710, 6724, 6750, 6918, 7273, 7383,
7796, 8191, 8252, 8280, 8495, 8898, 8899, 9139, 9311, 9357, 9405,
9424, 9453, 9582, 9792
Soybean Varieties Canada–Harovinton–Large-Seeded and / or
Vegetable-Type 9139, 9453, 9475
Soybean Varieties Canada–Maple Arrow 8898, 8899, 9311, 9582
Soybean Varieties Canada–O.A.C. 111–Early Development 2034,
2513
Soybean Varieties Canada–O.A.C. 211–Early Development 2513,
3357, 3423, 3425, 3871, 4822, 5593, 6918, 8784, 9405, 9429, 9887
Soybean Varieties Canada–O.A.C. No. 81–Early Development
2034, 9887
Soybean Varieties Canada–Quebec No. 537–Early Development
1044, 1136, 1167, 1201, 1570, 2034

Soybean Varieties Canada–Quebec No. 92–Early Development
1044, 1136, 1167, 1201, 1390, 1570, 2034, 2513
Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant
Yellow)–Early Introduction 709, 817, 1392, 2030, 4820, 5593, 8896
Soybean Varieties USA–Acme–Early Introduction 636, 684, 685,
727, 796, 814, 817, 828, 857, 859, 867, 905, 976, 1070, 1071, 1076,
1258, 1272, 1460, 1779, 2009, 4820, 5769, 7273, 8248, 8896, 8898,
8899, 9311, 9405, 9887
Soybean Varieties USA–Agate–Large-Seeded and / or VegetableType 3431, 3496, 3612, 3769, 3785, 3852, 3876, 4134, 4245, 4820,
4857, 4942, 5072, 5079, 5593, 5704, 5791, 6918, 8558, 8784, 9121,
9405, 9471
Soybean Varieties USA–A.K.–Early Introduction 1058, 1272, 1672,
1775, 1778, 1787, 1824, 1870, 1911, 2003, 2066, 2161, 2181, 2254,
2330, 2670, 2821, 2822, 2833, 3000, 3001, 3002, 3077, 3156, 3257,
3284, 4209, 4942, 4967, 5034, 5593, 6706, 7164, 7726, 8882, 8897,
9119, 9357, 9647
Soybean Varieties USA–Aksarben–Early Introduction 1775, 1791,
1818, 1902, 1976, 2012, 2051, 2052, 2055, 2294, 2439, 2440, 2480,
2482, 2483, 2559, 2560, 2704, 2932, 2983, 3426, 3431, 3612, 3634,
4820, 4942, 5593, 5632, 6918, 8784, 9405
Soybean Varieties USA–American Coffee Berry–Early
Introduction. Renamed Ito-San by about 1902 400, 422, 477, 1056
Soybean Varieties USA–Amherst–Early Introduction 609, 622, 623,
634, 669, 685, 727, 796, 817, 890, 897, 1018, 1056, 1076, 1137,
1139, 1167, 1216, 1264, 1272, 1503, 1576, 1664, 2052, 2077, 2158,
2559, 2560, 2704, 3219, 4820, 5593, 8896, 9887
Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 3496, 3612, 3769, 3785, 3836, 3876, 4129, 4134, 4188, 4211,
4379, 4392, 4393, 4422, 4580, 4719, 4820, 4857, 4892, 4942, 5072,
5079, 5593, 5609, 6544, 6638, 6706, 6918, 7486, 8280, 8558, 8784,
9121, 9405, 9475
Soybean Varieties USA–Arlington–Early Introduction 817, 828,
890, 999, 1044, 1058, 1074, 1076, 1090, 1117, 1136, 1137, 1149,
1167, 1259, 1387, 1460, 1540, 1570, 1576, 1655, 1677, 1726, 1777,
1779, 1824, 1953, 1976, 1980, 2012, 2051, 2059, 2077, 2091, 2096,
2161, 2182, 2275, 2439, 2440, 2480, 2483, 2559, 2560, 2704, 3077,
3219, 3431, 3634, 4820, 4942, 5034, 5593, 7726, 8784, 9347, 9887
Soybean Varieties USA–Asahi–Early Introduction 405, 9887
Soybean Varieties USA–Auburn–Early Selection (1907) 814, 817,
828, 878, 881, 887, 1058, 1071, 1137, 1139, 1141, 1149, 1167,
1264, 1392, 1576, 1635, 1664, 1953, 2012, 2052, 2077, 2704, 4025,
4036, 4820, 5593, 8896, 9347, 9838, 9887
Soybean Varieties USA–Austin–Early Introduction 728, 762, 814,
817, 828, 834, 878, 882, 890, 1043, 1058, 1076, 1138, 1153, 1167,
1203, 1276, 1302, 1392, 1460, 1517, 1527, 1540, 1543, 1570, 1576,
1635, 1664, 1922, 1968, 2012, 2051, 2158, 2182, 2255, 2439, 2483,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3530
2932, 3219, 3426, 4820, 4942, 5593, 7726, 8784
Soybean Varieties USA–Baird–Early Introduction 609, 669, 709,
727, 796, 817, 890, 1006, 1125, 1309, 1460, 2053, 4820, 5593,
8896, 9887
Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction.
Renamed Amherst by May 1907 431, 433, 505, 522, 1576, 4820,
5593, 9887
Soybean Varieties USA–Bansei–Large-Seeded and / or VegetableType 3209, 3210, 3215, 3220, 3229, 3243, 3247, 3429, 3431, 3435,
3473, 3474, 3496, 3514, 3561, 3612, 3632, 3653, 3683, 3716, 3769,
3785, 3836, 3852, 3871, 3876, 3882, 3885, 3899, 3900, 3964, 4077,
4129, 4132, 4134, 4188, 4198, 4211, 4245, 4257, 4379, 4392, 4393,
4403, 4411, 4422, 4451, 4504, 4580, 4654, 4712, 4719, 4820, 4855,
4857, 4892, 4942, 5072, 5079, 5112, 5164, 5513, 5593, 5604, 5769,
5790, 6484, 6638, 6643, 6827, 6918, 7087, 8280, 8558, 8784, 9121,
9405, 9474, 9830, 9886
Soybean Varieties USA–Barchet–Early Introduction 814, 817, 828,
834, 840, 841, 859, 905, 935, 1036, 1039, 1067, 1074, 1076, 1137,
1146, 1188, 1240, 1243, 1248, 1278, 1422, 1460, 1470, 1489, 1561,
1570, 1576, 1594, 1655, 1667, 1726, 1778, 1779, 1844, 1882, 1922,
1944, 1949, 1951, 1968, 1999, 2012, 2051, 2055, 2059, 2063, 2157,
2159, 2255, 2259, 2439, 2483, 2704, 3335, 3431, 3450, 3612, 4820,
4857, 5593, 7726, 8723, 8784, 9591
Soybean Varieties USA–Best Green–Early Introduction. Renamed
Hope by 1910 405, 424, 431, 433, 522, 609, 1576, 4820, 5593
Soybean Varieties USA–Biloxi–Early Introduction 1039, 1040,
1160, 1188, 1223, 1409, 1422, 1460, 1461, 1462, 1470, 1471, 1481,
1489, 1527, 1529, 1561, 1625, 1626, 1655, 1667, 1696, 1726, 1733,
1778, 1779, 1818, 1823, 1882, 1922, 1944, 1945, 1949, 1968, 1999,
2009, 2012, 2048, 2051, 2052, 2055, 2058, 2059, 2063, 2137, 2139,
2145, 2153, 2157, 2159, 2162, 2171, 2209, 2255, 2257, 2258, 2259,
2260, 2317, 2322, 2325, 2358, 2421, 2476, 2483, 2528, 2612, 2659,
2704, 2847, 2893, 2915, 2916, 2993, 3029, 3062, 3076, 3078, 3130,
3156, 3187, 3198, 3219, 3238, 3265, 3284, 3297, 3335, 3405, 3418,
3420, 3431, 3475, 3488, 3499, 3528, 3562, 3582, 3602, 3612, 3661,
3773, 3882, 4069, 4736, 4820, 4857, 4942, 5012, 5034, 5427, 5479,
5593, 5704, 5791, 6853, 7635, 7726, 8227, 8254, 8723, 8784, 8896,
9119, 9429
Soybean Varieties USA–Black–Early Introduction. Renamed
Buckshot by May 1907 385, 391, 607, 609, 704, 809, 841, 1076,
1258, 1272, 2009, 9887
Soybean Varieties USA–Black Ebony–Early Introduction 1465,
9347
Soybean Varieties USA–Black Eyebrow–Early Introduction 1067,
1081, 1118, 1125, 1149, 1167, 1188, 1223, 1261, 1349, 1422, 1470,
1489, 1516, 1529, 1540, 1543, 1570, 1576, 1594, 1626, 1629, 1632,
1634, 1635, 1655, 1664, 1667, 1726, 1766, 1768, 1775, 1778, 1779,
1782, 1788, 1794, 1816, 1818, 1849, 1856, 1864, 1870, 1873, 1900,
1902, 1906, 1907, 1911, 1953, 2002, 2012, 2018, 2026, 2051, 2052,
2055, 2057, 2058, 2059, 2063, 2070, 2076, 2077, 2124, 2147, 2161,
2179, 2182, 2183, 2184, 2192, 2195, 2217, 2255, 2281, 2294, 2440,

2480, 2483, 2513, 2528, 2559, 2560, 2644, 2659, 2704, 2757, 2821,
2822, 2932, 2983, 3000, 3001, 3077, 3079, 3156, 3219, 3238, 3257,
3284, 3431, 3473, 3552, 3598, 3612, 3634, 3871, 3884, 4358, 4820,
4942, 4967, 5034, 5593, 6918, 7726, 8784, 9347, 9405
Soybean Varieties USA–Black Round–Early Introduction 431, 522,
9347
Soybean Varieties USA–Brindle–Early Introduction 727, 814, 817,
890, 1167, 4820, 5593, 8896, 9347
Soybean Varieties USA–Brooks–Early Introduction 727, 728, 814,
817, 882, 890, 1392, 2002, 2439, 2704, 4820, 5593, 8896, 9887
Soybean Varieties USA–Brown–Early Introduction 704, 817, 1058,
1071, 1076, 1167, 1258, 1570, 1576, 2009, 2034, 2483, 2513
Soybean Varieties USA–Brownie–Early Introduction 609, 622, 634,
636, 669, 709, 785, 817, 1006, 1167, 1272, 1570, 2158, 4820, 5593,
8766, 8896
Soybean Varieties USA–Buckshot–Early Introduction 609, 622,
634, 657, 669, 699, 709, 718, 756, 762, 796, 797, 800, 814, 817,
818, 874, 890, 1018, 1076, 1138, 1203, 1276, 1302, 1392, 1576,
1664, 2007, 2030, 2034, 2055, 2158, 2528, 2704, 4820, 4822, 5593,
8896, 9347, 9613, 9887
Soybean Varieties USA–Butterball–Early Introduction 609, 709,
718, 796, 814, 817, 818, 890, 1392, 2007, 2030, 2055, 2158, 2528,
4820, 5593, 8896, 9347, 9887
Soybean Varieties USA–Chame–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3882, 4134, 4820, 4857,
4942, 5593, 8896, 9475, 9886
Soybean Varieties USA–Chernie–Early Introduction 796, 814, 817,
874, 887, 890, 964, 1006, 1056, 1058, 1137, 1167, 1392, 1664,
2012, 2029, 2034, 2053, 2158, 2182, 2483, 2704, 3431, 3612, 4820,
4942, 8896, 9347
Soybean Varieties USA–Cherokee–Large-Seeded and / or
Vegetable-Type 3882, 4134, 4820, 4857, 4942, 5593, 8558, 8723,
8784, 9475
Soybean Varieties USA–Chestnut–Early Selection (1907) 727, 814,
817, 878, 890, 1137, 1139, 1167, 1216, 1251, 1264, 1272, 1285,
1388, 1392, 1503, 1516, 1517, 1527, 1570, 1632, 1768, 1775, 1778,
1818, 1875, 1906, 2002, 2012, 2051, 2055, 2070, 2182, 2183, 2255,
2294, 2439, 2483, 2528, 2559, 2560, 2659, 2704, 2983, 3065, 3238,
3431, 3473, 3612, 3634, 4820, 4942, 5034, 5090, 5593, 6706, 6918,
7726, 8784, 9405, 9429
Soybean Varieties USA–Chiquita–Early Introduction 1149, 1188,
1422, 1529, 1540, 1576, 1778, 1779, 1922, 1951, 1968, 2012, 2026,
2048, 2051, 2052, 2054, 2055, 2058, 2059, 2063, 2182, 2255, 2439,
2450, 2483, 2528, 2704, 2930, 2932, 3156, 3187, 3198, 3219, 3284,
3335, 3431, 3582, 3612, 4820, 4942, 5034, 5593, 8896, 9591
Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 3209, 3210, 3215, 3229, 3429, 3431, 3496, 3514, 3612, 3769,
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3785, 3836, 3852, 4134, 4211, 4245, 4820, 4857, 4942, 5593, 6706,
6918, 8558, 8784, 9121, 9405, 9423, 9886
Soybean Varieties USA–Claud–Early Introduction 1019, 1125,
9347
Soybean Varieties USA–Cloud–Early Introduction 724, 796, 814,
817, 828, 890, 1044, 1056, 1076, 1090, 1105, 1136, 1137, 1139,
1167, 1249, 1258, 1259, 1264, 1309, 1393, 1458, 1517, 1570, 1677,
2052, 2053, 2077, 2704, 3219, 4820, 5593, 6706, 6918, 7726, 8784,
9347, 9405, 9887
Soybean Varieties USA–Columbia / Columbian–Early Introduction
817, 890, 1167, 1570, 1777, 1778, 1785, 1818, 2012, 2055, 2275,
2440, 2480, 2483, 2528, 2559, 2560, 2691, 2704, 2930, 2932, 3431,
3473, 3612, 3634, 4358, 4820, 4942, 5034, 5593, 6706, 6918, 7726,
8784, 9405, 9887
Soybean Varieties USA–Delsoy–Large-Seeded and / or VegetableType 4820, 4857, 4942, 5593, 8558, 8723, 8784, 9139, 9149, 9362,
9475
Soybean Varieties USA–Disoy–Large-Seeded and / or VegetableType 6526, 6541, 6580, 6585, 6734, 6918, 7273, 7829, 8280, 8558,
8899, 9181, 9444, 9453, 9475
Soybean Varieties USA–Duggar–Early Introduction 724, 727, 828,
878, 935, 2182, 4820, 5593, 8896, 9429
Soybean Varieties USA–Dunfield–Early Introduction 1791, 1902,
1976, 2012, 2091, 2095, 2147, 2435, 2439, 2440, 2452, 2458, 2480,
2483, 2559, 2560, 2575, 2583, 2622, 2659, 2664, 2670, 2757, 2780,
2821, 2822, 2833, 2930, 2931, 2981, 2983, 3000, 3001, 3026, 3079,
3083, 3156, 3190, 3238, 3284, 3357, 3426, 3429, 3431, 3473, 3499,
3508, 3509, 3555, 3560, 3612, 3634, 3715, 3735, 3852, 3855, 4076,
4111, 4227, 4233, 4341, 4427, 4820, 4857, 4942, 4988, 5034, 5048,
5055, 5079, 5198, 5479, 5510, 5593, 5625, 6706, 6871, 6918, 7164,
7726, 7931, 7932, 8230, 8723, 8784, 9119, 9405, 9509, 9511
Soybean Varieties USA–Early Black–Early Introduction. Renamed
Buckshot by May 1907 431, 432, 433, 448, 470, 490, 505, 511, 527,
542, 586, 602, 609, 617, 657, 669, 670, 704, 797, 817, 868, 879,
992, 1056, 1167, 1272, 1478, 1576, 1593, 1629, 1634, 1635, 1864,
1911, 2704, 3357, 3598, 4820, 5593, 9347, 9613
Soybean Varieties USA–Early Brown–Early Introduction 454, 470,
490, 511, 599, 602, 656, 657, 669, 670, 699, 726, 788, 789, 797,
814, 817, 839, 887, 934, 939, 1056, 1101, 1102, 1141, 1143, 1167,
1203, 1285, 1392, 1422, 1470, 1517, 1522, 1570, 1593, 1629, 1634,
1635, 1655, 1664, 1726, 1733, 1766, 1768, 1778, 1794, 1818, 1849,
1911, 1922, 1968, 1979, 2026, 2051, 2055, 2058, 2059, 2139, 2192,
2254, 2255, 2281, 2336, 2483, 2513, 2704, 2983, 3257, 4327, 4820,
4822, 4942, 5593, 8896, 9883
Soybean Varieties USA–Early Dwarf–Early Introduction 351, 362,
392
Soybean Varieties USA–Early Dwarf Green–Early Introduction
1540, 1576

Soybean Varieties USA–Early Green–Early Introduction 479, 488,
490, 542, 588, 609, 617, 657, 662, 701, 788, 823, 877, 881, 890,
917, 918, 1116, 1206, 1207, 1349, 1422, 1593, 1607, 1727, 1766,
1794, 1995, 2151, 2152, 2483, 2704, 3238, 3612, 3871, 3884, 4736,
4820, 4942, 5593
Soybean Varieties USA–Early White–Early Introduction. Renamed
Ito-San by about 1902 182, 183, 193, 211, 252, 274, 385, 440, 448,
607, 609, 788, 817, 954, 1272, 1422, 1577, 4820, 5593, 7275, 9887
Soybean Varieties USA–Early Yellow–Early Introduction. Renamed
Ito San by about 1902 366, 405, 432, 477, 490, 494, 496, 511, 566,
609, 708, 785, 788, 817, 874, 890, 939, 1056, 1272, 1285, 1312,
1393, 1422, 1632, 1685, 1775, 2034, 2070, 2339, 2483, 2513, 2983,
3612, 4820, 4942, 5593, 9311, 9613
Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 1491, 1529, 1535, 1667, 1707,
1740, 1778, 1804, 1827, 1875, 1876, 1883, 1907, 1922, 1968, 2012,
2027, 2037, 2054, 2055, 2058, 2077, 2439, 2483, 2704, 2734, 2772,
3184, 3335, 3357, 3428, 3429, 3431, 3473, 3496, 3514, 3612, 3785,
3836, 3882, 3977, 4129, 4134, 4211, 4373, 4392, 4407, 4736, 4820,
4857, 4942, 5034, 5593, 5769, 7726, 8126, 8186, 8723, 8784, 9121,
9475, 9886
Soybean Varieties USA–Ebony–Early Introduction 609, 634, 635,
636, 669, 718, 727, 814, 817, 828, 879, 882, 890, 897, 1006, 1019,
1036, 1044, 1090, 1105, 1125, 1136, 1139, 1167, 1216, 1249, 1259,
1261, 1264, 1272, 1309, 1388, 1409, 1460, 1503, 1516, 1517, 1527,
1570, 1629, 1632, 1635, 1677, 1766, 1768, 1775, 1778, 1779, 1787,
1818, 1864, 1907, 1911, 2003, 2012, 2020, 2051, 2052, 2053, 2055,
2059, 2070, 2077, 2157, 2158, 2159, 2192, 2195, 2254, 2255, 2259,
2301, 2320, 2325, 2336, 2439, 2440, 2480, 2483, 2528, 2559, 2560,
2659, 2670, 2704, 2916, 2932, 2954, 3000, 3001, 3002, 3156, 3238,
3284, 3429, 3431, 3473, 3612, 3634, 4265, 4820, 4857, 4942, 5034,
5593, 6706, 6918, 7726, 8784, 9347, 9405
Soybean Varieties USA–Eda–Early Introduction 609, 622, 669, 796,
797, 814, 817, 818, 890, 1018, 2007, 2158, 2528, 2704, 4820, 5593,
8896, 9347
Soybean Varieties USA–Eda Mame–Early Introduction. Renamed
Ito San by 1910 93, 110, 121, 136, 166, 182, 186, 211, 283, 385,
817, 3560, 4820, 5593, 9423, 9887
Soybean Varieties USA–Edna–Early Introduction 828, 1019, 1105,
1125, 1249, 1309, 1517, 1677, 2182, 4820, 8896, 9347
Soybean Varieties USA–Edward–Early Introduction 684, 685, 814,
817, 859, 1167, 1258, 1409, 1460, 1570, 2009, 2704, 3078, 4820,
5593, 8896
Soybean Varieties USA–Elton–Early Introduction 814, 817, 859,
881, 1167, 1264, 1392, 1422, 1470, 1517, 1632, 1635, 1664, 1775,
1778, 1818, 1870, 1902, 1922, 2012, 2031, 2051, 2052, 2055, 2057,
2070, 2077, 2124, 2182, 2192, 2255, 2294, 2440, 2480, 2483, 2559,
2560, 2659, 2704, 2932, 2983, 3431, 3612, 3634, 4820, 4942, 4967,
5593, 6918, 7726, 8784, 9405
Soybean Varieties USA–Emerald–Large-Seeded and / or Vegetable-
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Type 7440, 7452, 7486, 8280, 8899, 9181, 9444, 9453, 9475

Manhattan by May 1907 431, 505, 522, 527, 1576, 4820, 5593

Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 3561, 3632, 3653, 3716, 3785, 3836, 3876, 3882, 3885, 3902,
3964, 4129, 4134, 4188, 4211, 4451, 4580, 4719, 4820, 4857, 4892,
4942, 5164, 5513, 5593, 5769, 6706, 6918, 8558, 8784, 9121, 9405

Soybean Varieties USA–Grande–Large-Seeded and / or VegetableType 7568, 7630, 7674, 7719, 8280, 8899, 9181, 9453, 9475

Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or
Vegetable-Type 3785, 3852, 3902, 4129, 4134, 4245, 4376, 4392,
4719, 4804, 4820, 4822, 4857, 4942, 5593, 5609, 6918, 8558, 8784,
9121, 9405, 9471, 9792
Soybean Varieties USA–Extra Early Black–Early Introduction.
Renamed Buckshot by May 1907 432, 527, 609, 617, 817, 1392,
2029, 2030, 4820, 5593, 9347
Soybean Varieties USA–Extra Early Dwarf–Early Introduction 326,
400, 403, 405, 422, 477, 9887
Soybean Varieties USA–Fairchild–Early Introduction 817, 820,
890, 1006, 1167, 2053, 2704, 4820, 5593, 8896, 9347, 9887
Soybean Varieties USA–Farnham–Early Introduction 796, 814, 817,
4820, 5593, 8896
Soybean Varieties USA–Flat Black–Early Introduction. Renamed
Flat King by May 1907 490, 4820, 5593, 9347
Soybean Varieties USA–Flat King–Early Introduction 609, 634,
635, 636, 669, 685, 727, 728, 796, 797, 814, 817, 828, 890, 1167,
1272, 1460, 1570, 1635, 1677, 2158, 2182, 4820, 5593, 8896, 9347
Soybean Varieties USA–Flava–Early Selection (1907) 814, 817,
4820, 5593, 8896
Soybean Varieties USA–Fuji–Large-Seeded and / or VegetableType 3229, 3431, 3473, 3474, 3496, 3561, 3612, 3716, 3769, 3785,
3836, 3852, 3876, 3902, 4134, 4211, 4245, 4403, 4712, 4892, 4942,
5164, 5513, 5593, 5604, 5769, 6918, 8558, 8784, 9121, 9405, 9886
Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 3473, 3474, 3496, 3561, 3612, 3653, 3785, 3836,
3876, 3882, 4129, 4134, 4211, 4392, 4580, 4712, 4820, 4857, 4892,
4942, 5072, 5079, 5164, 5513, 5593, 5769, 6706, 6918, 8784, 9121,
9405, 9475
Soybean Varieties USA–Gardensoy–Large-Seeded and / or
Vegetable-Type 9607, 9669, 9670, 9779, 9792
Soybean Varieties USA–Giant Green–Large-Seeded and / or
Vegetable-Type 3473, 3561, 3653, 3716, 3785, 3836, 3852, 3871,
3885, 3902, 3964, 4129, 4134, 4188, 4211, 4245, 4249, 4257, 4376,
4392, 4422, 4451, 4580, 4654, 4719, 4820, 4857, 4892, 5112, 5164,
5513, 5593, 5769, 5790, 6918, 8784, 9121, 9405, 9475
Soybean Varieties USA–Goku–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3836, 4134, 4820, 4942,
5593, 6918, 8558, 9121, 9405, 9886
Soybean Varieties USA–Gosha–Early Introduction. Renamed

Soybean Varieties USA–Green and Black–Large-Seeded and / or
Vegetable-Type 3785, 4134, 4820, 5593, 6706, 6918, 8558, 8784,
9121, 9405, 9471
Soybean Varieties USA–Green–Early Introduction 466, 490, 609,
625, 657, 841, 879, 1167, 1570, 1766, 2483, 2704, 3077, 9887
Soybean Varieties USA–Green Medium–Early Introduction.
Renamed Guelph by May 1907 431, 433, 522, 1576
Soybean Varieties USA–Green Samarow–Early Introduction.
Renamed Samarow in 1907 454, 490, 609, 617, 633, 788, 817,
1392, 4820, 5593
Soybean Varieties USA–Guelph–Early Introduction 609, 622, 623,
634, 635, 636, 669, 699, 756, 762, 769, 788, 797, 800, 804, 814,
816, 817, 818, 881, 890, 897, 1006, 1018, 1019, 1032, 1036, 1058,
1067, 1076, 1081, 1105, 1125, 1137, 1138, 1167, 1171, 1188, 1203,
1216, 1261, 1276, 1302, 1309, 1324, 1392, 1422, 1469, 1489, 1517,
1522, 1527, 1570, 1576, 1594, 1664, 1794, 1823, 1922, 1968, 1979,
2007, 2026, 2034, 2048, 2053, 2055, 2056, 2058, 2059, 2063, 2077,
2158, 2182, 2192, 2483, 2528, 2559, 2560, 2704, 2967, 3257, 3426,
3473, 3612, 3634, 4820, 4822, 4942, 5593, 6706, 6918, 7726, 8784,
9347, 9405
Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 727, 796, 817, 874, 878, 1056, 1139, 1167,
1264, 1272, 1393, 1632, 1775, 2012, 2034, 2051, 2052, 2053, 2055,
2070, 2077, 2439, 2452, 2483, 2513, 2559, 2560, 2659, 2704, 2983,
3065, 3083, 3426, 3431, 3466, 3612, 3708, 3871, 4427, 4820, 4857,
4942, 4988, 5034, 5079, 5593, 6871, 6918, 7726, 8784, 9311, 9405,
9429
Soybean Varieties USA–Haberlandt–Early Introduction 609, 633,
636, 669, 685, 697, 699, 724, 727, 762, 814, 817, 828, 834, 882,
890, 897, 905, 935, 976, 1006, 1018, 1036, 1056, 1067, 1070, 1071,
1074, 1076, 1119, 1137, 1138, 1146, 1149, 1167, 1188, 1203, 1216,
1230, 1240, 1248, 1249, 1258, 1261, 1272, 1276, 1302, 1388, 1392,
1393, 1409, 1422, 1460, 1489, 1503, 1506, 1517, 1521, 1527, 1529,
1540, 1543, 1570, 1576, 1594, 1626, 1635, 1664, 1667, 1677, 1722,
1766, 1768, 1777, 1778, 1779, 1794, 1818, 1824, 1870, 1871, 1903,
1907, 1911, 1922, 1944, 1951, 1953, 1968, 1979, 1993, 2002, 2003,
2009, 2012, 2020, 2027, 2051, 2052, 2053, 2054, 2055, 2057, 2058,
2059, 2066, 2074, 2091, 2096, 2126, 2137, 2158, 2161, 2181, 2182,
2195, 2255, 2330, 2351, 2439, 2440, 2480, 2483, 2528, 2559, 2560,
2659, 2704, 2748, 2932, 2967, 3000, 3001, 3077, 3130, 3156, 3238,
3257, 3284, 3406, 3426, 3428, 3431, 3473, 3496, 3514, 3552, 3582,
3612, 3634, 3831, 4736, 4820, 4822, 4857, 4942, 5034, 5079, 5593,
7273, 7726, 7931, 7932, 8217, 8540, 8723, 8784, 9119, 9887
Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 1422, 1491, 1505, 1506, 1525, 1527, 1529,
1531, 1535, 1594, 1626, 1628, 1655, 1667, 1707, 1726, 1740, 1752,
1756, 1757, 1777, 1778, 1785, 1818, 1824, 1827, 1859, 1872, 1875,
1922, 1944, 1951, 1968, 1979, 2012, 2037, 2039, 2048, 2054, 2055,
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2058, 2059, 2063, 2074, 2080, 2137, 2168, 2255, 2260, 2439, 2483,
2528, 2704, 2734, 2772, 2930, 2932, 3152, 3184, 3335, 3357, 3428,
3429, 3431, 3496, 3514, 3612, 3757, 3785, 3977, 4134, 4249, 4373,
4719, 4736, 4820, 4857, 4942, 5034, 5593, 5609, 6706, 6918, 7440,
7486, 7726, 8126, 8186, 8280, 8723, 8784, 9121, 9237, 9471, 9474,
9886, 9887
Soybean Varieties USA–Hakote–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3836, 3852, 3871, 3902,
4134, 4245, 4820, 4857, 4942, 5593, 6918, 8558, 8784, 9405, 9886
Soybean Varieties USA–Hamilton–Early Introduction 2018, 2020,
2051, 2052, 2055, 2057, 2077, 2179, 2192, 2351, 2439, 2440, 2480,
2483, 2528, 2559, 2560, 2659, 2704, 2932, 3000, 3238, 3473, 3634,
4820, 4822, 4942, 5034, 5593, 8766, 8896, 9139
Soybean Varieties USA–Hankow–Early Introduction 505, 602, 609,
657, 669, 670, 797, 817, 840, 1635, 4820, 5593, 8896, 8969, 9347
Soybean Varieties USA–Hansen–Early Introduction 800, 817, 1018,
4820, 5593, 8896, 9887
Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 3229, 3428, 3429, 3431, 3433, 3473, 3496, 3561, 3612, 3632,
3716, 3769, 3785, 3836, 3876, 3882, 3899, 3900, 4077, 4129, 4134,
4188, 4211, 4392, 4580, 4820, 4857, 4892, 4942, 5164, 5513, 5593,
5769, 6706, 6918, 8191, 8280, 8495, 8558, 8784, 9119, 9121, 9405,
9423, 9474, 9886
Soybean Varieties USA–Hiro–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3852, 4134, 4820, 4942,
5593, 8896, 9347, 9474, 9475, 9886

Introduction 727, 817, 1272, 1503, 1777, 1785, 2439, 2440, 2480,
2483, 2559, 2560, 2704, 3156, 3284, 3431, 3473, 3612, 3634, 4820,
4857, 4942, 5034, 5079, 5593, 6706, 6918, 7726, 8784, 9347, 9405
Soybean Varieties USA–Hoosier–Early Introduction 1492, 1604,
1635, 1778, 1902, 2012, 2055, 2439, 2440, 2480, 2483, 2528, 2704,
2932, 3431, 3612, 4820, 4942, 5034, 5593, 6918, 7726, 8784, 9405
Soybean Varieties USA–Hope–Early Selection (1905) 727, 796,
814, 817, 834, 890, 1137, 1677, 2158, 2182, 2704, 4820, 5593,
8896, 9887
Soybean Varieties USA–Hurrelbrink–Early Introduction 2020,
2077, 2079, 2440, 2480, 2559, 2560, 2998, 3000, 3156, 3431, 3473,
3612, 3634, 4209, 4339, 4358, 4820, 4942, 5593, 6706, 6918, 8784,
9405
Soybean Varieties USA–Illington–Large-Seeded and / or VegetableType 3473, 3561, 3716, 3785, 3852, 3876, 4134, 4580, 4712, 4820,
4892, 5164, 5513, 5593, 5769, 6706, 6918, 8784, 9405
Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 3473, 3496, 3561, 3612, 3632, 3653, 3716, 3769, 3785, 3836,
3852, 3876, 3882, 4129, 4134, 4188, 4245, 4392, 4580, 4712, 4719,
4820, 4857, 4892, 4942, 5112, 5164, 5513, 5593, 5769, 6706, 6918,
8558, 8784, 9121, 9405, 9475
Soybean Varieties USA–Indiana Hollybrook–Early Development
1818, 2160, 2329, 2483, 3612, 4820, 4942, 5593

Soybean Varieties USA–Hollybrook–Early Introduction 609, 617,
634, 636, 669, 685, 699, 709, 710, 718, 726, 727, 748, 756, 762,
788, 789, 797, 801, 808, 814, 817, 828, 834, 839, 840, 841, 859,
882, 890, 897, 934, 935, 954, 1006, 1019, 1036, 1044, 1058, 1067,
1076, 1090, 1105, 1125, 1136, 1138, 1139, 1141, 1149, 1153, 1167,
1171, 1188, 1201, 1203, 1205, 1216, 1258, 1259, 1261, 1264, 1272,
1276, 1299, 1302, 1309, 1357, 1388, 1390, 1409, 1422, 1460, 1470,
1473, 1517, 1522, 1527, 1540, 1570, 1594, 1626, 1634, 1635, 1643,
1664, 1685, 1702, 1768, 1775, 1778, 1779, 1787, 1788, 1794, 1795,
1818, 1821, 1824, 1849, 1864, 1900, 1903, 1911, 1922, 1950, 1953,
1969, 1976, 2051, 2055, 2057, 2058, 2059, 2068, 2077, 2158, 2159,
2160, 2182, 2183, 2184, 2192, 2255, 2483, 2513, 2575, 2666, 2704,
2931, 2932, 3130, 3257, 3431, 3612, 4327, 4335, 4820, 4822, 4942,
5034, 6063, 7726, 8723, 8784, 9883, 9887

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 432, 448, 454, 470, 490, 505, 511,
527, 542, 562, 599, 602, 607, 609, 617, 622, 633, 634, 656, 657,
662, 669, 670, 699, 704, 708, 709, 726, 748, 756, 762, 785, 788,
789, 797, 801, 814, 816, 817, 818, 828, 834, 837, 839, 859, 878,
881, 882, 888, 890, 905, 915, 934, 939, 954, 976, 1006, 1019, 1023,
1026, 1030, 1032, 1035, 1036, 1043, 1044, 1056, 1058, 1067, 1076,
1081, 1090, 1101, 1102, 1105, 1108, 1125, 1136, 1137, 1138, 1139,
1141, 1143, 1149, 1153, 1167, 1170, 1171, 1188, 1201, 1203, 1204,
1213, 1216, 1222, 1240, 1248, 1249, 1258, 1259, 1261, 1264, 1272,
1276, 1285, 1295, 1299, 1302, 1309, 1349, 1357, 1388, 1390, 1392,
1422, 1460, 1465, 1468, 1470, 1473, 1478, 1489, 1506, 1509, 1516,
1517, 1522, 1570, 1576, 1593, 1594, 1604, 1626, 1629, 1632, 1634,
1635, 1638, 1652, 1664, 1677, 1685, 1697, 1702, 1731, 1766, 1768,
1775, 1778, 1779, 1782, 1784, 1787, 1788, 1794, 1795, 1799, 1818,
1823, 1824, 1849, 1864, 1894, 1903, 1904, 1906, 1907, 1911, 1922,
1950, 1953, 1960, 1968, 1969, 1976, 1979, 2002, 2007, 2009, 2016,
2018, 2026, 2029, 2030, 2034, 2036, 2037, 2048, 2051, 2052, 2053,
2054, 2055, 2056, 2057, 2058, 2059, 2063, 2070, 2077, 2078, 2091,
2124, 2147, 2158, 2159, 2160, 2162, 2179, 2182, 2183, 2184, 2192,
2195, 2254, 2255, 2281, 2294, 2336, 2439, 2440, 2461, 2480, 2483,
2505, 2513, 2528, 2559, 2560, 2575, 2644, 2659, 2704, 2780, 2821,
2822, 2945, 2967, 2983, 3000, 3001, 3026, 3187, 3219, 3238, 3357,
3406, 3426, 3431, 3473, 3598, 3612, 3634, 3735, 3871, 3884, 4327,
4335, 4736, 4806, 4820, 4822, 4942, 4967, 5034, 5593, 6889, 8766,
8896, 8897, 9347, 9613, 9830, 9882, 9883, 9887

Soybean Varieties USA–Hongkong / Hong Kong–Early

Soybean Varieties USA–Jackson–Large-Seeded and / or Vegetable-

Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 3229, 3429, 3431, 3473, 3496, 3514, 3561, 3612,
3632, 3653, 3769, 3785, 3836, 3852, 3876, 3882, 3885, 3899, 3900,
3902, 3964, 3984, 4077, 4129, 4134, 4188, 4211, 4245, 4376, 4379,
4392, 4393, 4403, 4422, 4580, 4654, 4820, 4857, 4892, 4942, 5072,
5079, 5112, 5164, 5415, 5513, 5593, 5604, 5632, 5769, 5790, 6706,
6918, 8558, 8784, 9121, 9405, 9474, 9886
Soybean Varieties USA–Hollybrook Early–Early Introduction.
Renamed Midwest by 1948 633, 1517, 1977, 4820, 4942, 5593
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Type 3785, 4134, 4820, 5343, 5593, 5661, 5680, 5769, 5797, 5826,
5841, 5936, 5949, 6588, 7273, 7314, 8558, 8723, 8899, 9475
Soybean Varieties USA–Jefferson–Large-Seeded and / or
Vegetable-Type 3785, 4134, 4820, 5593, 6706, 6918, 8558, 8784,
9121, 9405, 9471
Soybean Varieties USA–Jet–Early Introduction 724, 727, 796, 817,
828, 897, 1006, 1035, 1058, 1074, 1076, 1137, 1167, 1258, 1272,
1285, 1576, 1775, 1818, 1906, 2053, 2059, 2158, 2182, 2439, 2483,
2559, 2560, 2704, 3219, 4820, 4942, 5034, 5593, 8766, 8896, 9347
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 3229, 3429, 3431, 3473, 3474, 3496, 3514, 3561, 3612, 3632,
3653, 3716, 3769, 3785, 3836, 3852, 3876, 3882, 4129, 4134, 4188,
4211, 4245, 4376, 4392, 4403, 4580, 4712, 4719, 4820, 4857, 4942,
5072, 5079, 5112, 5164, 5513, 5593, 5604, 5769, 5935, 6544, 6593,
6638, 6706, 6918, 8280, 8558, 8784, 9121, 9405, 9886
Soybean Varieties USA–Kahala–Large-Seeded and / or VegetableType 6827, 6850, 7413, 8280, 8899, 9181, 9453, 9475
Soybean Varieties USA–Kaikoo–Large-Seeded and / or VegetableType 6827, 6850, 8280, 8899, 9181, 9453, 9475
Soybean Varieties USA–Kailua–Large-Seeded and / or VegetableType 6827, 6850, 7413, 8280, 8899, 9181, 9453, 9475
Soybean Varieties USA–Kanrich–Large-Seeded and / or VegetableType 5452, 5455, 5593, 5769, 6484, 6541, 6580, 6593, 6638, 6643,
6706, 6918, 6952, 7273, 7486, 7692, 7737, 8280, 8558, 8899, 9181,
9405, 9444, 9453
Soybean Varieties USA–Kanro–Large-Seeded and / or VegetableType 3229, 3429, 3431, 3496, 3514, 3612, 3769, 3785, 3836, 3852,
3876, 4129, 4134, 4211, 4245, 4392, 4719, 4820, 4857, 4942, 5072,
5079, 5455, 5593, 5609, 6484, 6593, 6918, 8280, 8558, 8784, 9119,
9405, 9423, 9886
Soybean Varieties USA–Kanum–Large-Seeded and / or VegetableType 3785, 3852, 4129, 4134, 4719, 4820, 4857, 4892, 4942, 5593,
6918, 8558, 8784, 9121, 9405, 9471
Soybean Varieties USA–Kentucky A–Early Selection 1664, 4820,
8896
Soybean Varieties USA–Kentucky–Early Introduction 954, 1044,
1090, 1136, 1201, 1259, 1261, 1677, 2704, 4820, 5593
Soybean Varieties USA–Kim–Large-Seeded and / or VegetableType 5453, 5455, 5593, 5769, 5935, 6484, 6580, 6638, 6643, 6706,
6918, 7273, 8280, 8899, 9181, 9405, 9444, 9453
Soybean Varieties USA–Kingston–Early Introduction 609, 699,
762, 814, 817, 818, 890, 897, 2007, 2158, 2528, 2704, 3426, 4820,
5593, 6706, 6918, 7726, 8784, 9347, 9405
Soybean Varieties USA–Kiyusuke Daizu–Early Introduction. Also
spelled Kiyusuki, Kiuski, Kaiyuski, Kuiske, Keyuska, Kysuki 93,
110, 121, 136, 155, 166, 182, 186, 188, 211, 239, 322, 609, 817,

5593, 9887
Soybean Varieties USA–Kura–Large-Seeded and / or VegetableType 3229, 3429, 3431, 3435, 3473, 3496, 3561, 3612, 3769, 3785,
3852, 3882, 4134, 4211, 4245, 4820, 4857, 4942, 5593, 6918, 8558,
8784, 9121, 9347, 9405, 9886
Soybean Varieties USA–Laredo–Early Introduction 1561, 1626,
1667, 1778, 1818, 1922, 1944, 1945, 1968, 1998, 1999, 2009, 2012,
2055, 2063, 2129, 2145, 2162, 2168, 2255, 2258, 2259, 2317, 2322,
2325, 2358, 2366, 2408, 2416, 2429, 2439, 2447, 2450, 2476, 2483,
2506, 2528, 2543, 2564, 2575, 2591, 2612, 2704, 2893, 2932, 2943,
3000, 3059, 3062, 3071, 3076, 3078, 3130, 3156, 3187, 3198, 3219,
3238, 3257, 3284, 3296, 3297, 3325, 3335, 3429, 3431, 3436, 3450,
3473, 3582, 3612, 3634, 3665, 3831, 4019, 4256, 4359, 4736, 4820,
4857, 4942, 4952, 5034, 5079, 5367, 5502, 5593, 6907, 8217, 8254,
8723, 8784, 9119, 9347, 9429, 9591
Soybean Varieties USA–Large Black–Early Introduction 609, 817,
4820, 5090, 5593, 9347
Soybean Varieties USA–Late Mammoth–Early Introduction 351,
362
Soybean Varieties USA–Lexington–Early Introduction 1188, 1422,
1517, 1522, 1635, 1778, 1794, 1824, 1903, 1911, 2012, 2055, 2059,
2091, 2096, 2439, 2440, 2480, 2483, 2528, 2559, 2560, 2704, 2930,
2932, 3238, 3431, 3473, 3582, 3612, 3634, 4820, 4942, 5034, 5593,
8784, 9429
Soybean Varieties USA–Lowrie–Early Selection (1908) 814, 817,
1167, 1570, 4820, 5593, 8896
Soybean Varieties USA–Magna–Large-Seeded and / or VegetableType 6526, 6541, 6580, 6585, 6734, 6918, 7273, 7568, 7674, 7719,
7829, 8280, 8558, 8899, 9181, 9444, 9453
Soybean Varieties USA–Mammoth Brown–Early Introduction
1540, 1543, 1778, 1823, 2051, 2055, 2057, 2074, 2080, 2255, 2260,
2439, 2483, 2510, 2704, 2930, 3130, 3156, 3187, 3198, 3219, 3238,
3257, 3284, 3426, 3431, 3450, 3582, 3612, 4820, 4822, 4857, 4942,
5034, 5593, 8254, 8896
Soybean Varieties USA–Mammoth–Early Introduction 448, 494,
609, 619, 623, 634, 635, 665, 684, 685, 762, 777, 796, 797, 814,
816, 817, 818, 839, 840, 841, 890, 905, 935, 1006, 1023, 1035,
1036, 1039, 1067, 1070, 1071, 1074, 1076, 1117, 1121, 1138, 1146,
1149, 1167, 1188, 1191, 1203, 1261, 1276, 1299, 1302, 1392, 1422,
1470, 1489, 1500, 1540, 1594, 1652, 1655, 1667, 1778, 1794, 1922,
1951, 1953, 1960, 1968, 2007, 2030, 2037, 2048, 2051, 2052, 2053,
2054, 2056, 2058, 2059, 2137, 2158, 2214, 2471, 2483, 2932, 2988,
3426, 4822, 5034, 6063, 9347, 9887
Soybean Varieties USA–Mammoth Yellow–Early Introduction 481,
505, 513, 609, 617, 633, 662, 679, 699, 748, 756, 788, 809, 881,
882, 890, 897, 921, 976, 1019, 1023, 1032, 1043, 1076, 1084, 1121,
1132, 1140, 1188, 1209, 1216, 1240, 1249, 1258, 1285, 1298, 1341,
1357, 1390, 1402, 1409, 1460, 1465, 1473, 1483, 1506, 1517, 1522,
1528, 1529, 1531, 1540, 1543, 1576, 1577, 1629, 1634, 1635, 1648,
1677, 1686, 1700, 1722, 1743, 1761, 1766, 1768, 1779, 1818, 1823,
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1824, 1829, 1844, 1849, 1896, 1907, 1911, 1929, 1944, 1977, 1999,
2009, 2027, 2051, 2054, 2055, 2057, 2068, 2077, 2133, 2145, 2157,
2159, 2162, 2164, 2184, 2192, 2230, 2255, 2259, 2260, 2284, 2322,
2325, 2330, 2336, 2339, 2342, 2358, 2408, 2416, 2439, 2476, 2483,
2490, 2505, 2510, 2528, 2559, 2560, 2612, 2659, 2704, 2893, 2930,
2945, 3000, 3026, 3071, 3076, 3078, 3085, 3130, 3156, 3187, 3219,
3238, 3257, 3284, 3325, 3335, 3357, 3384, 3426, 3431, 3463, 3473,
3513, 3514, 3582, 3598, 3612, 3665, 3874, 3877, 3882, 3894, 4029,
4053, 4373, 4439, 4630, 4736, 4820, 4822, 4857, 4942, 5034, 5076,
5079, 5409, 5479, 5593, 5632, 6916, 7726, 7931, 7932, 8217, 8723,
8784, 8897, 9119

Soybean Varieties USA–Medium Brown–Early Introduction 662,
8766

Soybean Varieties USA–Manchu–Early Introduction 1058, 1067,
1081, 1118, 1125, 1167, 1188, 1223, 1261, 1309, 1349, 1422, 1470,
1478, 1489, 1490, 1506, 1516, 1517, 1529, 1540, 1570, 1576, 1594,
1629, 1632, 1634, 1635, 1664, 1667, 1680, 1766, 1768, 1775, 1778,
1782, 1788, 1794, 1816, 1818, 1849, 1864, 1870, 1871, 1900, 1902,
1903, 1905, 1906, 1907, 1911, 1922, 1950, 1954, 1965, 1968, 1969,
1973, 1979, 1993, 2002, 2003, 2010, 2012, 2013, 2016, 2018, 2020,
2026, 2051, 2052, 2054, 2055, 2057, 2058, 2059, 2063, 2066, 2068,
2070, 2077, 2091, 2096, 2119, 2121, 2124, 2128, 2133, 2160, 2164,
2178, 2179, 2181, 2183, 2184, 2192, 2195, 2217, 2254, 2275, 2277,
2281, 2294, 2299, 2330, 2338, 2353, 2364, 2372, 2435, 2440, 2458,
2461, 2480, 2482, 2483, 2513, 2529, 2559, 2560, 2575, 2582, 2583,
2622, 2644, 2648, 2659, 2666, 2704, 2757, 2780, 2821, 2822, 2833,
2931, 2981, 2983, 3000, 3001, 3002, 3016, 3026, 3062, 3065, 3077,
3079, 3085, 3156, 3187, 3190, 3212, 3219, 3238, 3257, 3284, 3297,
3326, 3357, 3406, 3423, 3425, 3429, 3431, 3435, 3466, 3473, 3509,
3545, 3612, 3626, 3634, 3708, 3715, 3734, 3735, 3852, 3871, 3884,
4111, 4170, 4184, 4209, 4252, 4265, 4286, 4312, 4335, 4338, 4358,
4384, 4412, 4427, 4664, 4678, 4736, 4806, 4820, 4822, 4857, 4942,
4967, 4988, 5034, 5062, 5068, 5270, 5390, 5478, 5479, 5593, 5790,
6706, 6871, 6918, 7164, 7726, 7931, 7932, 8230, 8784, 8897, 9119,
9405

Soybean Varieties USA–Medium Early White–Early Introduction
121, 186, 542

Soybean Varieties USA–Manchuria–Early Introduction 1139, 1259,
1264, 1768, 2077, 2483, 2704, 3238, 3499, 3598, 3890, 4820, 4822,
4942, 5593, 6918, 7726, 8766, 8784, 8897, 8969, 9405
Soybean Varieties USA–Mandarin–Early Introduction 1492, 1535,
1604, 1625, 1626, 1635, 1667, 1768, 1777, 1778, 1782, 1818, 1824,
1856, 1864, 1873, 1922, 1949, 1979, 2002, 2012, 2026, 2051, 2052,
2055, 2077, 2172, 2272, 2439, 2482, 2483, 2513, 2528, 2559, 2560,
2644, 2691, 2704, 2847, 2983, 3156, 3238, 3240, 3357, 3406, 3423,
3425, 3426, 3427, 3429, 3431, 3466, 3473, 3499, 3509, 3598, 3612,
3620, 3634, 3715, 3871, 4265, 4664, 4806, 4820, 4822, 4857, 4942,
4988, 5034, 5048, 5079, 5248, 5390, 5496, 5593, 5769, 5841, 5935,
6871, 6918, 7164, 7726, 7931, 7932, 8280, 8784, 8897, 9119, 9311,
9405, 9882
Soybean Varieties USA–Manhattan–Early Introduction 609, 817,
859, 890, 1019, 1044, 1090, 1105, 1125, 1136, 1137, 1167, 1201,
1261, 1309, 1517, 1576, 1664, 2158, 2182, 4820, 4822, 5593, 8896,
9887
Soybean Varieties USA–Medium Black–Early Introduction.
Renamed Buckshot by 1948 121, 160, 161, 182, 183, 193, 194, 211,
220, 221, 252, 385, 406, 609, 617, 633, 788, 817, 1285, 1577, 2182,
2255, 4822, 5593, 9347, 9887

Soybean Varieties USA–Medium Early Black–Early Introduction.
Renamed Buckshot by 1907 252, 392, 405, 432, 470, 505, 511, 602,
609, 657, 669, 670, 797, 817, 1056, 1593, 1635, 4822, 5593, 9347,
9613, 9887
Soybean Varieties USA–Medium Early Green–Early Introduction.
Renamed Guelph by about 1907 252, 392, 406, 432, 440, 447, 505,
704, 881, 1204, 1593, 1629, 1638

Soybean Varieties USA–Medium Early Yellow–Early Introduction
432, 470, 505, 562, 599, 602, 656, 657, 669, 670, 726, 785, 788,
837, 839, 1043, 1465, 1593, 1629, 1795, 1864, 2160, 2559, 2560,
2821, 2822, 8766
Soybean Varieties USA–Medium Green–Early Introduction 121,
182, 183, 193, 211, 244, 385, 400, 403, 422, 432, 446, 448, 454,
477, 478, 480, 490, 494, 521, 526, 527, 560, 578, 586, 594, 602,
607, 609, 617, 657, 662, 669, 670, 699, 708, 712, 713, 762, 788,
797, 814, 816, 817, 818, 881, 890, 954, 1032, 1035, 1044, 1056,
1059, 1090, 1136, 1139, 1153, 1166, 1167, 1171, 1201, 1216, 1259,
1261, 1264, 1272, 1285, 1289, 1324, 1388, 1390, 1422, 1460, 1473,
1516, 1517, 1522, 1527, 1577, 1632, 1634, 1635, 1652, 1664, 1753,
1768, 1775, 1778, 1794, 1818, 1849, 1864, 1903, 2007, 2034, 2048,
2051, 2052, 2055, 2056, 2057, 2070, 2077, 2078, 2119, 2124, 2179,
2182, 2184, 2192, 2195, 2439, 2483, 2505, 2513, 2528, 2659, 2932,
2967, 3083, 3238, 3431, 3598, 3612, 4820, 4822, 4942, 4967, 5593,
6918, 7726, 8784, 9347, 9405, 9887
Soybean Varieties USA–Medium Late Black–Early Introduction
252, 9887
Soybean Varieties USA–Medium White–Early Introduction 121,
183
Soybean Varieties USA–Medium Yellow–Early Selection (1905).
Renamed Midwest by 1923 448, 586, 607, 662, 699, 762, 789, 796,
797, 801, 809, 814, 817, 874, 881, 882, 890, 954, 1006, 1018, 1019,
1036, 1044, 1067, 1090, 1105, 1125, 1136, 1137, 1149, 1167, 1171,
1188, 1201, 1216, 1240, 1248, 1261, 1272, 1295, 1309, 1392, 1422,
1460, 1470, 1473, 1489, 1503, 1516, 1517, 1522, 1540, 1543, 1570,
1576, 1594, 1632, 1677, 1697, 1702, 1753, 1775, 1794, 1818, 1824,
1905, 1911, 1922, 1953, 2031, 2055, 2059, 2068, 2182, 2192, 2330,
2339, 2483, 3426, 3612, 4822, 4942, 5593
Soybean Varieties USA–Mendota–Large-Seeded and / or VegetableType 4188, 4198, 4245, 4257, 4392, 4411, 4822, 4857, 4892, 4942,
5072, 5079, 5593, 6918, 8558, 8784, 9405, 9475
Soybean Varieties USA–Merko–Early Introduction 727, 814, 817,
887, 1216, 1272, 1392, 1664, 1864, 2012, 2055, 2439, 2483, 2704,
2932, 3431, 4820, 4822, 4942, 5034, 5593, 8896
Soybean Varieties USA–Merrimax–Large-Seeded and / or
Vegetable-Type 9139, 9181, 9453, 9473
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Soybean Varieties USA–Meyer–Early Introduction 609, 610, 611,
635, 636, 660, 672, 685, 724, 727, 733, 737, 738, 756, 762, 768,
796, 814, 817, 828, 878, 882, 890, 944, 1056, 1058, 1167, 1203,
1249, 1272, 1392, 1503, 1570, 1677, 1818, 2053, 2182, 2591, 2704,
3219, 3537, 3783, 4818, 4822, 5593, 8896, 9347, 9887
Soybean Varieties USA–Midwest–Early Introduction 1976, 2003,
2012, 2018, 2020, 2037, 2051, 2052, 2054, 2055, 2057, 2058, 2059,
2066, 2068, 2070, 2077, 2091, 2124, 2128, 2158, 2160, 2161, 2162,
2164, 2179, 2182, 2184, 2192, 2195, 2254, 2330, 2336, 2338, 2435,
2439, 2440, 2458, 2461, 2480, 2483, 2528, 2559, 2560, 2575, 2622,
2644, 2659, 2704, 2748, 2821, 2822, 2931, 2932, 2983, 3000, 3001,
3002, 3156, 3187, 3238, 3284, 3431, 3473, 3499, 3612, 3634, 3735,
4095, 4335, 4820, 4822, 4942, 5034, 5593, 5633, 6706, 6918, 7726,
8784, 9405
Soybean Varieties USA–Mikado–Early Development 934, 1044,
1058, 1071, 1090, 1136, 1139, 1141, 1149, 1167, 1216, 1264, 1285,
1295, 1422, 1470, 1517, 1613, 1635, 1664, 1768, 1778, 1794, 1795,
1859, 1900, 1922, 1953, 2051, 2052, 2055, 2059, 2066, 2077, 2081,
2091, 2096, 2194, 2439, 2440, 2480, 2483, 2528, 2704, 2725, 2932,
2945, 3219, 3431, 4822, 4942, 5034, 5593, 6889, 7613, 8896, 9503
Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early
Selections 1632, 2070, 2513
Soybean Varieties USA–Minsoy–Early Introduction 1778, 1818,
2055, 2172, 2439, 2483, 2528, 2704, 2983, 3065, 3130, 3238, 3326,
3426, 3431, 3466, 3612, 3634, 3708, 3871, 3890, 4252, 4412, 4427,
4549, 4678, 4822, 4857, 4942, 5034, 5079, 5593, 6918, 7726, 8784,
9405, 9591
Soybean Varieties USA–Mokapu Summer–Large-Seeded and / or
Vegetable-Type 6827, 6850, 8280, 8899, 9181, 9453, 9475
Soybean Varieties USA–Mongol–Early Introduction 1043, 1044,
1136, 1139, 1216, 1251, 1264, 1285, 1295, 1388, 1422, 1516, 1517,
1632, 1634, 1635, 1643, 1664, 1672, 1685, 1702, 1766, 1768, 1775,
1778, 1787, 1794, 1818, 1823, 1824, 1864, 1900, 1906, 1907, 1911,
2018, 2055, 2068, 2077, 2159, 2160, 2182, 2192, 2255, 2329, 2330,
2483, 2821, 2822, 4822, 4942, 5034, 5593, 6889, 8766, 9503
Soybean Varieties USA–Morgan–Early Introduction 817, 4822,
5593, 8896, 8899
Soybean Varieties USA–Morse–Early Introduction 728, 817, 890,
1043, 1044, 1058, 1066, 1090, 1136, 1167, 1259, 1388, 1460, 1517,
1570, 1677, 1683, 1768, 1777, 1785, 1794, 1824, 1922, 1968, 2012,
2031, 2051, 2052, 2055, 2066, 2068, 2126, 2192, 2195, 2255, 2330,
2439, 2440, 2450, 2480, 2483, 2559, 2560, 2704, 2748, 2930, 2932,
3077, 3187, 3219, 3257, 3346, 3431, 3473, 3612, 3634, 4822, 4857,
4942, 5034, 5593, 6706, 6918, 7726, 8784, 9405, 9429, 9887
Soybean Varieties USA–Nalrade–Early Introduction 405
Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3836, 3876, 4134, 4211,
4822, 4857, 4942, 5593, 5949, 8558, 8723, 8784, 9474, 9886

Soybean Varieties USA–Natsu–Early Introduction 817, 4822, 5593,
8896
Soybean Varieties USA–Nemo–Early Introduction 817, 890, 1058,
2704, 4822, 5593, 8896
Soybean Varieties USA–Nielsen–Early Selection 817, 4822, 5593,
8896, 9887
Soybean Varieties USA–Nigra–Early Introduction 817, 1922, 4822,
5593, 8896, 9347
Soybean Varieties USA–Nuttall–Early Introduction 609, 636, 657,
669, 727, 796, 817, 828, 1056, 1272, 1503, 2158, 2559, 2560, 2704,
4822, 5593, 8896, 9347, 9887
Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 505, 526, 527, 599, 602,
609, 617, 622, 633, 634, 657, 703, 709, 756, 762, 785, 797, 800,
814, 817, 818, 879, 887, 890, 1018, 1081, 1167, 1203, 1272, 1390,
1392, 1570, 1634, 1635, 1768, 1849, 1864, 1875, 2007, 2029, 2030,
2055, 2158, 2182, 2336, 2483, 2505, 2513, 2528, 2559, 2560, 2704,
3314, 3357, 3431, 3545, 3612, 4327, 4806, 4820, 4822, 4942, 5593,
6918, 8766, 8784, 8897, 9347, 9405, 9613, 9883, 9887
Soybean Varieties USA–Ohio 9001–Early Introduction 1139, 1264,
2052, 2077, 2704, 5593
Soybean Varieties USA–Ohio 9016–Early Introduction 1139, 1264,
2052, 2077, 2659, 2932
Soybean Varieties USA–Ohio 9035–Early Development. Renamed
Hamilton by 1923 1019, 1035, 1105, 1125, 1139, 1264, 1285, 1309,
1388, 1517, 1527, 1635, 1766, 1778, 1787, 1788, 1818, 1907, 1911,
2077, 2192, 2195, 2254, 2351, 2483, 2704, 3000, 4820, 4822, 4942,
5034, 5593, 9887
Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 796, 817, 890, 1044, 1090, 1136, 1167, 1201, 1259,
1570, 1664, 2182, 2704, 4822, 5593, 8896
Soybean Varieties USA–Olive Medium–Early Introduction 490,
505, 602, 657, 669, 670, 797, 1635, 1864, 9613
Soybean Varieties USA–Osaya–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3852, 4134, 4822, 4942,
5593, 6706, 6918, 8558, 8784, 9121, 9405, 9423, 9886
Soybean Varieties USA–Otootan / O-too-tan–Early Introduction
982, 1243, 1278, 1460, 1561, 1626, 1696, 1700, 1733, 1778, 1779,
1818, 1823, 1826, 1882, 1938, 1945, 1949, 1968, 1977, 1998, 1999,
2009, 2019, 2055, 2063, 2137, 2139, 2145, 2157, 2159, 2162, 2209,
2259, 2317, 2320, 2322, 2325, 2358, 2366, 2429, 2430, 2447, 2476,
2483, 2528, 2612, 2704, 2893, 2916, 2993, 3029, 3059, 3071, 3076,
3136, 3156, 3187, 3198, 3219, 3238, 3284, 3297, 3335, 3428, 3429,
3431, 3450, 3582, 3612, 3894, 4630, 4736, 4820, 4822, 4857, 4942,
5034, 5079, 5172, 5367, 5427, 5593, 5860, 6400, 6853, 7726, 8217,
8723, 8784, 8896, 9119, 9347, 9591, 9820
Soybean Varieties USA–Patuxent–Early Development 1677
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Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 814,
817, 834, 840, 878, 890, 934, 935, 999, 1006, 1032, 1035, 1036,
1043, 1044, 1058, 1067, 1071, 1074, 1076, 1090, 1117, 1119, 1136,
1137, 1139, 1141, 1149, 1167, 1188, 1216, 1240, 1249, 1258, 1262,
1264, 1324, 1388, 1422, 1458, 1460, 1470, 1489, 1506, 1517, 1529,
1535, 1540, 1570, 1576, 1594, 1625, 1632, 1635, 1655, 1664, 1667,
1677, 1726, 1743, 1768, 1775, 1778, 1779, 1787, 1794, 1818, 1823,
1824, 1864, 1900, 1902, 1905, 1906, 1907, 1911, 1922, 1949, 1953,
1960, 1968, 2002, 2003, 2012, 2020, 2026, 2048, 2051, 2052, 2055,
2057, 2058, 2059, 2063, 2068, 2077, 2091, 2119, 2124, 2129, 2168,
2179, 2182, 2254, 2255, 2258, 2260, 2272, 2299, 2304, 2320, 2325,
2351, 2435, 2439, 2440, 2480, 2483, 2528, 2559, 2560, 2575, 2622,
2648, 2659, 2704, 2833, 2847, 2930, 2932, 2961, 3000, 3001, 3077,
3130, 3156, 3187, 3190, 3219, 3238, 3257, 3284, 3313, 3426, 3429,
3431, 3473, 3509, 3582, 3612, 3634, 3663, 3715, 3984, 4820, 4822,
4857, 4942, 4967, 5034, 5172, 5593, 6063, 6187, 6402, 6706, 6918,
7488, 7726, 8723, 8766, 8784, 9347, 9405, 9429, 9591, 9882
Soybean Varieties USA–Perley’s Mongol–Early Selection (1912)
1643, 2483, 4822, 5593
Soybean Varieties USA–Pingsu–Early Introduction 727, 796, 814,
817, 890, 1117, 1272, 2182, 4822, 5593, 8896, 9347
Soybean Varieties USA–Pinpu–Early Introduction 1791, 1902,
1976, 2012, 2055, 2439, 2482, 2483, 2704, 2983, 3238, 3431, 3612,
4822, 4942, 5034, 5593
Soybean Varieties USA–Prize–Large-Seeded and / or VegetableType 6526, 6541, 6580, 6585, 6593, 6734, 6918, 6952, 7273, 8280,
8558, 8899, 9181, 9444, 9453
Soybean Varieties USA–Protana–Specialty, High Protein 6748,
6753, 6759, 6778, 6918, 6975, 7018, 8899, 8939, 9453, 9475, 9830
Soybean Varieties USA–Proto–Specialty, High Protein 9080, 9139,
9319, 9453, 9475
Soybean Varieties USA–Provar–Specialty, High Protein 6710,
6724, 6734, 6778, 6918, 6927, 7018, 7829, 8280, 8899, 8939, 9453,
9475
Soybean Varieties USA–Riceland–Early Introduction 609, 619, 635,
658, 659, 738, 762, 796, 814, 817, 840, 859, 905, 935, 1203, 1278,
1392, 1460, 2063, 2704, 4822, 5593, 8896, 9347

Soybean Varieties USA–Samarow–Early Introduction 609, 633,
699, 709, 756, 762, 814, 817, 1167, 1664, 2007, 2030, 2158, 3426,
4820, 4822, 5593, 8896
Soybean Varieties USA–Sanga–Large-Seeded and / or VegetableType 4392, 4822, 4892, 6706, 6918, 8784, 9121, 9405, 9471, 9475
Soybean Varieties USA–Saskatoon–Early Introduction 1768, 1902,
2983, 4822, 8896
Soybean Varieties USA–Sato–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3852, 4134, 4822, 4857,
4942, 5593, 6918, 8558, 8784, 9121, 9237, 9347, 9405, 9886
Soybean Varieties USA–Sedo–Early Introduction 814, 817, 890,
4822, 5593, 8896
Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 3785, 3876, 3882, 4134, 4560, 4736, 4822, 4857,
4942, 5072, 5079, 5593, 5604, 8558, 8723, 8784, 9475
Soybean Varieties USA–Shanghai–Early Introduction 684, 685,
796, 817, 1006, 1018, 1071, 1074, 1188, 1422, 1460, 1522, 1778,
1949, 1968, 2012, 2483, 4822, 4942, 5593, 6063, 9347
Soybean Varieties USA–Sherwood–Early Introduction 724, 727,
728, 796, 817, 890, 1167, 1272, 1460, 1503, 1522, 1570, 1635,
1903, 2275, 2439, 2559, 2560, 2704, 2932, 4822, 5593, 8896
Soybean Varieties USA–Shingto–Early Introduction 727, 796, 814,
817, 828, 878, 1056, 1139, 1264, 1392, 2053, 2077, 2182, 2704,
4822, 5593, 6706, 6918, 7726, 8784, 9405, 9423
Soybean Varieties USA–Shiro–Large-Seeded and / or VegetableType 3229, 3431, 3474, 3496, 3612, 3769, 3785, 3852, 4134, 4822,
4942, 5593, 6706, 6918, 8558, 8784, 9121, 9405, 9886
Soybean Varieties USA–Sioux–Large-Seeded and / or VegetableType 3496, 3612, 3785, 3836, 3876, 4134, 4249, 4822, 4857, 4942,
5593, 6918, 8558, 8784, 9405, 9423, 9475
Soybean Varieties USA–Sooty–Early Selection 882, 1167, 1570,
1794, 2002, 2439, 2483, 2528, 2704, 3156, 3431, 3612, 4822, 4942,
5593, 6706, 6918, 8784, 9347, 9405

Soybean Varieties USA–Rokugatsu–Early Introduction 431, 505,
522, 527, 1576, 9887

Soybean Varieties USA–Sousei–Large-Seeded and / or VegetableType 3229, 3429, 3431, 3496, 3612, 3769, 3785, 3836, 3852, 3902,
4129, 4134, 4188, 4211, 4245, 4376, 4392, 4719, 4804, 4822, 4857,
4942, 5593, 6918, 8558, 8784, 9121, 9405, 9423, 9886

Soybean Varieties USA–Rokusun–Large-Seeded and / or VegetableType 3152, 3229, 3335, 3428, 3429, 3431, 3496, 3514, 3612, 3769,
3785, 3836, 3876, 3882, 4129, 4134, 4211, 4249, 4373, 4379, 4392,
4407, 4719, 4736, 4804, 4822, 4857, 4942, 5282, 5593, 5604, 5609,
7273, 8558, 8723, 8784, 9121, 9475, 9886

Soybean Varieties USA–Southern Prolific–Early Introduction 2009,
2012, 2439, 2483, 2528, 2612, 3187, 3219, 3431, 3612, 4822, 4942,
8896

Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type
3785, 3852, 4129, 4134, 4245, 4392, 4822, 4857, 4942, 5072, 5079,
5282, 5435, 5455, 5593, 6484, 6918, 8280, 8558, 8784, 9121, 9405,
9471

Soybean Varieties USA–Soysota–Early Introduction 1778, 1818,
2161, 2294, 2483, 2528, 2983, 3238, 3431, 3612, 4822, 4942, 5034,
5593, 6918, 7726, 8784, 9405
Soybean Varieties USA–Stuart–Early Introduction 817, 2008, 4822,
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5593, 5949, 6444, 7488, 8896
Soybean Varieties USA–Suru–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3852, 3902, 4134, 4822,
4942, 5593, 8896, 9474, 9475, 9886
Soybean Varieties USA–Swan–Early Introduction 796, 814, 817,
859, 1019, 1030, 1044, 1058, 1090, 1105, 1125, 1136, 1167, 1201,
1216, 1259, 1261, 1272, 1309, 1392, 1460, 1517, 1570, 1664, 1677,
1768, 2182, 4822, 5593, 8896
Soybean Varieties USA–Taha–Early Introduction 727, 796, 814,
817, 828, 834, 890, 1137, 1139, 1264, 1570, 1677, 2052, 2077,
2704, 4822, 5593, 8896, 9347

Soybean Varieties USA–Verde–Large-Seeded and / or VegetableType 6544, 6572, 6626, 6638, 6643, 6690, 6918, 7273, 7486, 8280,
8558, 8899, 9181, 9444, 9453, 9475
Soybean Varieties USA–Very Dwarf Brown–Early Introduction
602, 657, 669, 670, 788, 797, 1635
Soybean Varieties USA–Vinton 81–Large-Seeded and / or
Vegetable-Type 8191, 8252, 8280, 8495, 8899, 9181, 9444, 9453,
9475
Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 7829, 8047, 8191, 8280, 8385, 8487, 8899, 9017, 9181, 9441,
9444, 9453, 9475

Soybean Varieties USA–Tamarat Sukun–Early Introduction 405
Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 1071, 1422, 1522, 1540, 1543, 1576,
1794, 1922, 1968, 2051, 2052, 2055, 2063, 2074, 2080, 2159, 2255,
2260, 2439, 2483, 2510, 2528, 2704, 2930, 3238, 3257, 3431, 3612,
4822, 4942, 5034, 5593, 7726, 8723, 8784, 9347
Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early
Introduction. Renamed Tarheel Black by May 1915 1019, 1058,
1105, 1125, 1258, 1309, 1460, 1517, 1911, 2053, 2059, 2063, 2159,
2255, 2528, 2704, 3130, 4822, 5034, 9347
Soybean Varieties USA–Tashing–Early Introduction 669, 727, 728,
814, 817, 828, 890, 964, 1006, 1167, 1272, 1635, 1664, 2053, 2182,
2704, 3077, 4822, 5593, 8896
Soybean Varieties USA–Tastee–Large-Seeded and / or VegetableType 3785, 3852, 3871, 3902, 3912, 4134, 4211, 4245, 4719, 4822,
4857, 4892, 4942, 5593, 5609, 6918, 8558, 8784, 9121, 9405, 9471,
9792
Soybean Varieties USA–Toku–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3632, 3769, 3785, 3836, 3852, 3882,
3902, 4129, 4134, 4188, 4211, 4245, 4393, 4822, 4942, 5593, 6918,
8558, 8784, 9121, 9405, 9474, 9886
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 609,
635, 636, 657, 684, 699, 748, 788, 796, 814, 817, 828, 905, 976,
1067, 1070, 1071, 1076, 1137, 1149, 1167, 1188, 1223, 1240, 1248,
1258, 1422, 1460, 1470, 1489, 1517, 1521, 1529, 1540, 1543, 1570,
1576, 1594, 1625, 1626, 1667, 1778, 1779, 1794, 1823, 1907, 1922,
1944, 1949, 1951, 1953, 1968, 1979, 1999, 2012, 2051, 2052, 2054,
2055, 2057, 2058, 2059, 2063, 2158, 2182, 2258, 2260, 2439, 2483,
2528, 2612, 2704, 2847, 2893, 2930, 3156, 3187, 3210, 3215, 3219,
3238, 3257, 3284, 3335, 3431, 3496, 3582, 3612, 3634, 3831, 3882,
4379, 4736, 4820, 4822, 4857, 4942, 5034, 5593, 7164, 7726, 7931,
7932, 8217, 8540, 8723, 8784, 9119
Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or
Vegetable-Type 3473, 3836, 4245, 4403, 6918, 8784, 9121, 9405,
9471
Soybean Varieties USA–Trenton–Early Introduction 817, 1071,
2704, 4820, 4822, 5593, 8896

Soybean Varieties USA–Vireo–Early Introduction 814, 817, 887,
1392, 4822, 5593, 8896
Soybean Varieties USA–Virginia–Early Selection (1907) 706, 878,
999, 1074, 1076, 1132, 1137, 1149, 1167, 1188, 1223, 1249, 1258,
1278, 1388, 1422, 1460, 1470, 1506, 1517, 1521, 1527, 1529, 1540,
1543, 1570, 1576, 1613, 1626, 1634, 1655, 1664, 1667, 1677, 1680,
1683, 1726, 1733, 1743, 1752, 1766, 1777, 1778, 1779, 1794, 1816,
1818, 1824, 1844, 1849, 1852, 1856, 1859, 1871, 1873, 1900, 1902,
1905, 1907, 1911, 1922, 1944, 1949, 1951, 1953, 1959, 1968, 1979,
1980, 2003, 2009, 2012, 2020, 2048, 2051, 2052, 2055, 2057, 2058,
2059, 2063, 2066, 2068, 2077, 2126, 2139, 2157, 2159, 2161, 2179,
2181, 2182, 2192, 2195, 2201, 2255, 2258, 2259, 2260, 2265, 2317,
2330, 2351, 2358, 2429, 2439, 2440, 2447, 2450, 2476, 2480, 2483,
2528, 2545, 2559, 2560, 2564, 2575, 2582, 2591, 2612, 2659, 2704,
2748, 2780, 2794, 2828, 2833, 2880, 2930, 2932, 2943, 2954, 3000,
3001, 3002, 3062, 3077, 3083, 3085, 3156, 3187, 3198, 3219, 3238,
3257, 3297, 3346, 3357, 3426, 3429, 3431, 3450, 3473, 3552, 3560,
3582, 3612, 3634, 4053, 4256, 4736, 4820, 4822, 4857, 4942, 5034,
5079, 5367, 5593, 6706, 6918, 8254, 8723, 8784, 9405, 9429, 9591,
9887
Soybean Varieties USA–Waseda–Large-Seeded and / or VegetableType 3229, 3431, 3496, 3612, 3769, 3785, 3836, 3902, 4134, 4822,
4942, 5593, 6918, 8558, 8784, 9121, 9405, 9423, 9886
Soybean Varieties USA–Wea–Early Introduction 1791, 1902, 1907,
1976, 2012, 2055, 2439, 2440, 2480, 2483, 2528, 2559, 2560, 2704,
2821, 2822, 2983, 3077, 3238, 3612, 3634, 4822, 4942, 5593, 6918,
7726, 8784, 9405
Soybean Varieties USA–White Eyebrow–Early Introduction 1167,
1570, 1768, 2483, 4549, 4822, 5593, 8896
Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 3473, 3496, 3561, 3612, 3632, 3653, 3716, 3769, 3785, 3836,
3852, 3876, 3882, 3885, 3899, 3900, 3902, 3964, 4077, 4129, 4134,
4188, 4211, 4245, 4393, 4403, 4451, 4580, 4712, 4719, 4804, 4822,
4857, 4892, 4942, 5164, 5513, 5593, 5609, 5769, 6706, 6918, 8558,
8784, 9475
Soybean Varieties USA–Wilson–Early Introduction 724, 727, 762,
814, 817, 828, 882, 890, 954, 1006, 1019, 1023, 1030, 1035, 1036,
1044, 1058, 1067, 1074, 1076, 1090, 1101, 1102, 1105, 1125, 1132,
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1136, 1137, 1141, 1149, 1167, 1188, 1195, 1196, 1197, 1201, 1203,
1216, 1240, 1248, 1249, 1258, 1259, 1261, 1262, 1272, 1278, 1285,
1309, 1388, 1390, 1392, 1409, 1458, 1460, 1489, 1516, 1517, 1522,
1540, 1543, 1570, 1576, 1594, 1613, 1632, 1634, 1652, 1667, 1677,
1766, 1778, 1779, 1794, 1795, 1818, 1824, 1849, 1864, 1900, 1906,
1953, 1959, 1960, 1995, 2003, 2012, 2051, 2052, 2055, 2057, 2058,
2066, 2068, 2070, 2077, 2091, 2126, 2151, 2152, 2162, 2164, 2179,
2181, 2182, 2192, 2230, 2255, 2258, 2320, 2325, 2330, 2341, 2351,
2358, 2450, 2483, 2528, 2559, 2560, 2659, 2704, 2748, 2780, 2828,
2880, 2931, 2932, 2943, 2954, 2961, 3000, 3001, 3042, 3077, 3156,
3187, 3219, 3238, 3257, 3284, 3297, 3357, 3384, 3431, 3552, 3560,
3612, 4736, 4820, 4822, 4857, 4942, 5034, 5367, 5593, 6706, 6918,
7726, 8784, 8897, 9347, 9405, 9429, 9591, 9887
Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 1223, 1422, 1470,
1521, 1529, 1535, 1626, 1634, 1655, 1664, 1677, 1680, 1726, 1743,
1777, 1778, 1818, 1849, 1852, 1900, 1902, 1905, 1906, 1907, 1911,
1922, 1951, 1968, 1979, 2012, 2020, 2055, 2059, 2168, 2255, 2439,
2440, 2480, 2483, 2528, 2559, 2560, 2575, 2833, 2930, 2932, 2943,
3000, 3085, 3156, 3238, 3426, 3429, 3431, 3473, 3582, 3612, 3634,
4736, 4822, 4942, 5034, 5593, 6706, 6918, 8784, 8897, 9347, 9405,
9591, 9887

Soybean Varieties USA–Yellow Marvel–Large-Seeded and / or
Vegetable-Type 3785, 4822, 5593, 6918, 8784, 9405
Soybean Varieties USA–Yellow Soy Bean or Yellow Soy–Early
Introduction 93, 136, 166, 182, 186, 211, 239, 322, 400, 422, 566
Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction
1422, 2055, 2439, 2483, 2528, 2704, 3431, 3612, 4942, 5593
Soybean Varieties USA–Yoshioka–Early Introduction. Renamed
Yosho by May 1907 431, 522, 1576, 9887
Soybean Varieties USA–Yosho–Early Introduction 609, 796, 817,
1018, 1139, 1264, 1576, 2052, 2077, 2158, 2704, 4822, 5593, 8896
Soybean Variety Development and Breeding–New Soybean
Varieties in the USA 611, 820, 4179, 5452, 5453, 6572, 6724, 6759,
7383, 8252
Soybeans, black. See Soybean Seeds–Black in Color
Soybeans, ground (used as food). See Whole Dry Soybeans

Soybean Varieties USA–Wing’s Extra Select Sable–Early
Development 1035, 1285, 9347

Soybeans, whole dry (used unprocessed as feed). See Whole Dry
Soybeans

Soybean Varieties USA–Wing’s Mikado–Early Development 439,
1035, 1201, 8766, 9503

Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans

Soybean Varieties USA–Wing’s Mongol–Early Development 1035,
1090, 1259, 8766

Soybeans, wild. See Wild Soybeans (General)
Soyco Foods. See Galaxy Nutritional Foods, Inc. (Orlando, Florida)

Soybean Varieties USA–Wing’s Pedigreed Sable–Early
Development 5593, 9347
Soybean Varieties USA–Wing’s Sable–Early Development 1035,
8766, 9347
Soybean Varieties USA–Wisconsin Black–Early Introduction 470,
511, 618, 762, 817, 1056, 1170, 1203, 1204, 1509, 1543, 1593,
1675, 1766, 1775, 1778, 1818, 1849, 1864, 1906, 1911, 1922, 1968,
1979, 2012, 2026, 2029, 2030, 2051, 2055, 2068, 2172, 2183, 2184,
2281, 2325, 2440, 2472, 2480, 2482, 2483, 2528, 2559, 2560, 2644,
2704, 2983, 3016, 3065, 3156, 3238, 3257, 3284, 3326, 3357, 3423,
3425, 3427, 3429, 3431, 3466, 3473, 3598, 3612, 3634, 3708, 4806,
4820, 4822, 4857, 4942, 5034, 5415, 5593, 6918, 7726, 8784, 9347,
9405, 9887
Soybean Varieties USA–Wolverine–Large-Seeded and / or
Vegetable-Type 3785, 3852, 4134, 4712, 4719, 4822, 4857, 4892,
4942, 5164, 5593, 6706, 6918, 8558, 8784, 9121, 9405, 9471
Soybean Varieties USA–Yamagata Cha-daidzu / Yamagata
Chadaidzu / Yamagata-cha Daidzu–Early Introduction. Renamed
Eda by about 1907 110, 136, 155, 166, 182, 186, 385, 817, 5593,
9887
Soybean Varieties USA–Yellow–Early Introduction 385, 454, 490,
527, 609, 657, 704, 788, 817, 1272, 1422, 2030, 2483, 5593, 9887

Soyfood products, commercial. See Commercial Soy Products–New
Products
Soyfoods Association of North America (SANA). Founded 29 June
1978 7822, 7884, 7890, 7916, 7955, 7990, 8024, 8133, 8158, 8174,
8178, 8211, 8219, 8223, 8691, 8706, 8905, 8944, 9194, 9284, 9620,
9835, 9847
Soyfoods Associations in Europe 8747, 9330
Soyfoods Center. See Soyinfo Center (Lafayette, California)
Soyfoods companies (Canada). See Yves Veggie Cuisine
(Vancouver, BC, Canada)
Soyfoods companies (Europe). See British Arkady Company Ltd.
(Manchester, England), Haldane Foods Group Ltd. (Newport
Pagnell, Buckinghamshire, England), Huegli Naehrmittel A.G.
(Steinach-Arbon, Switzerland), Life Food GmbH (Freiburg,
Germany). Taifun brand, Nutrition et Nature (Revel near Toulouse,
France) Toulouse, France). Founded in June, Sojinal / Biosoja
(Formerly Cacoja), Soya Health Foods Ltd. (Manchester, England),
Soyana (Zurich, Switzerland), Triballat (Noyal-sur-Vilaine, France).
Makers of Sojasun
Soyfoods companies (USA). See Farm Food Co. (San Rafael,
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then San Francisco, California), Farm Foods, and Farm Soy
Dairy, Galaxy Nutritional Foods, Inc. and its Soyco Foods Div.
(Orlando, Florida), Hain Celestial Group, Inc. (Uniondale, New
York), Lightlife Foods, Inc. (Turners Falls, Massachusetts), Rella
Good Cheese Co. (Santa Rosa, California). Previously Brightsong
Tofu, SunRich Food Group (Hope, Minnesota), White Wave, Inc.
(Boulder, Colorado)
Soyfoods (General Food Uses of Soybeans) 1455, 2979, 3131,
3236, 3290, 3305, 3444, 3787, 3912, 4049, 4081, 4520, 4803, 4911,
4963, 5005, 5099, 5176, 5238, 5303, 5365, 5440, 5535, 5598, 5618,
5654, 5728, 5804, 5875, 5974, 6114, 6190, 6226, 6333, 6450, 6481,
6537, 6614, 6632, 6678, 6698, 6779, 6798, 6800, 6803, 6834, 6835,
6917, 6967, 7040, 7054, 7079, 7194, 7254, 7274, 7286, 7312, 7376,
7417, 7446, 7493, 7574, 7577, 7627, 7649, 7660, 7696, 7730, 7794,
7799, 7828, 7904, 7907, 7949, 8007, 8059, 8125, 8168, 8169, 8228,
8229, 8288, 8314, 8315, 8359, 8388, 8430, 8431, 8457, 8515, 8521,
8554, 8562, 8612, 8701, 8713, 8761, 8780, 8815, 8879, 8891, 8987,
9003, 9016, 9035, 9089, 9099, 9146, 9213, 9254, 9295, 9345, 9373,
9388, 9433, 9439, 9481, 9516, 9526, 9539, 9569, 9579, 9594, 9595,
9621, 9690, 9705, 9712, 9715, 9716, 9737, 9752, 9767, 9784, 9794,
9807, 9826, 9840, 9848, 9857
Soyfoods Industry and Market Statistics, Trends, and Analyses–By
Geographical Region. Includes per capita consumption of soybeans
6290, 6330, 6703, 6763, 6796, 7191, 7238, 7404, 7556, 7795, 8062,
8292, 8964, 9110, 9234, 9272, 9481, 9526, 9872
Soyfoods Industry and Market Statistics, Trends, and Analyses–
Individual Companies 9594
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Rodale Press (Emmaus, Pennsylvania), Soy Daily (The), Soyatech
(Bar Harbor, Maine), Soyfoods Association of North America
(SANA)
Soyfoods Movement in Europe 9330

Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 1354,
7490, 7576, 7609, 7610, 7679, 7704, 7732, 7916, 7918, 7919, 7955,
7990, 8024, 8028, 8029, 8113, 8131, 8132, 8184, 8185, 8186, 8187,
8195, 8202, 8204, 8206, 8208, 8211, 8215, 8279, 8281, 8287, 8292,
8367, 8380, 8400, 8401, 8407, 8450, 8451, 8480, 8500, 8534, 8537,
8540, 8541, 8602, 8605, 8628, 8634, 8691, 8867, 8985, 9022, 9025,
9037, 9045, 9096, 9266, 9377, 9400, 9403, 9433, 9488, 9501, 9513,
9521, 9555, 9659, 9691, 9708, 9802, 9803, 9827, 9828, 9829, 9830,
9831, 9832, 9841, 9868, 9873, 9880, 9884
Soyland Farm. See Fouts Family of Indiana
Soymilk. See Calf, Lamb, or Pig Milk Replacers
Soymilk and tofu in India. See Child Haven International (Maxville,
Ontario, Canada)
Soymilk Companies (Asia)–Kibun, Marusan-Ai, Mitsubishi, Meiji,
and Saniku Shokuhin in Japan 7627, 8233, 8314, 8406, 8430, 8713,
9009, 9829
Soymilk companies (Canada). See Malnutrition Matters, ProSoya,
SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada)
Soymilk companies (Europe). See Alpro (Wevelgem, Belgium),
Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk
Society, Unisoy Milk ‘n’ By-Products (Stockport, Cheshire,
England)
Soymilk companies (Europe and Africa). See Actimonde S.A.
(Agrolactor system)
Soymilk companies (USA). See American Soy Products (Saline,
Michigan), Pacific Foods of Oregon, Inc. (Tualatin, Oregon),
Vitasoy, White Wave Foods, a Division of Dean Foods (Dallas,
Texas); Maker of Silk Soymilk, WholeSoy & Co. (subsidiary of
TAN Industries, Inc., California)

Soyfoods Movement in Mexico and Central America 8178
Soyfoods Movement in North America (USA & Canada, General)
7609, 7610, 7884, 7890, 7990, 8133, 8158, 8174, 8406, 8407, 8590,
8631

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
Also Called Soybase or Soy Base 766, 904, 1066, 1191, 1236,
1308, 1377, 1422, 1477, 1496, 2007, 2048, 2477, 2488, 2722, 3163,
3183, 3205, 3622, 6716, 6948, 7304, 7358, 7481, 7574, 8578, 8936,
9716, 9756, 9783, 9829

Soyfoods Movement in South America 8178
Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods,
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada
Newsletter, etc 7732, 7884, 8062, 9289, 9438, 9873

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream).
See also: Non-Dairy Creamer 2327, 2998, 3621, 3622, 7390, 8580,
8581, 8582, 8583, 8588, 8868, 9829
Soymilk curds. See Curds Made from Soymilk

Soyfoods Movement–Soyfoods Restaurants or Delis 8292
Soymilk Equipment 9829
Soyfoods restaurants or delis. See Soyfoods Movement–Soyfoods
Restaurants or Delis
Soyfoods Unlimited, Inc. (San Leandro, California). Founded by
John, Valerie, and Gary Robertson. Began Making Tempeh on 15
Feb. 1981. Acquired by White Wave on 1 Dec. 1987 8004, 8352,
8406, 8814

Soymilk Equipment Companies (Europe). See APV Systems, Soya
Technology Division. Formerly named Danish Turnkey Dairies
Ltd., Alfa-Laval (Lund, Sweden), Tetra Pak International (Lund,
Sweden)
Soymilk–Etymology of This Term and Its Cognates / Relatives
in Various Languages 261, 375, 381, 756, 803, 1076, 1377, 1398,
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3791, 6862, 6943, 6983, 7070, 7481, 9829
Soymilk fed (or not fed) to infants in China. See Infants or
Recently-Weaned Children Fed (or Not Fed) Soymilk in China
Soymilk, Fermented–Etymology of This Term and Its Cognates /
Relatives in Various Languages 5954
Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy
Cheese, and Soy Kefir 1112, 1377, 2007, 2477, 2488, 3163, 3183,
3217, 3220, 3222, 3243, 3332, 3374, 3403, 3472, 3621, 3622, 4163,
4623, 4877, 5954, 6083, 6127, 6310, 6941, 7159, 7307, 7328, 7376,
7410, 7495, 7573, 7627, 7854, 8031, 8036, 8056, 8059, 8118, 8131,
8132, 8181, 8211, 8287, 8292, 8619, 8631, 8634, 8713, 9717, 9752,
9759, 9879
Soymilk, Fermented–Soy Kefir 904, 3624, 6346, 8292
Soymilk, Fermented–Unusual Fermented Dairy Products (Such as
Viili or Piima) that Can Also Be Made from Soymilk. See also: Soy
Yogurt–Fermented and Soy Cheese–Fermented 8118, 8287
Soymilk, Homemade–How to Make at Home or on a Laboratory
or Community Scale, by Hand or with a Soymilk Maker / Machine
1377, 3514, 7390, 9829
Soymilk–Imports, Exports, International Trade 5706, 9829
Soymilk in Second Generation Products, Documents About 9829
Soymilk Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 8292, 8370, 8574, 8819, 9017, 9024, 9040,
9318, 9462, 9578, 9680, 9805, 9829
Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 6272, 7898, 8141, 8292, 9017, 9024, 9594, 9829
Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 9829
Soymilk Made from Sprouted / Germinated Soybeans 9829
Soymilk–Marketing of 6292, 6716, 9829
Soymilk Production–How to Make Soymilk on a Commercial Scale
2465, 7062, 9829

1847, 1878, 1997, 2007, 2040, 2048, 2050, 2065, 2125, 2155, 2224,
2283, 2330, 2389, 2465, 2477, 2488, 2525, 2587, 2614, 2626, 2661,
2697, 2722, 2724, 2734, 2772, 2814, 2823, 2829, 2830, 2837, 2838,
2852, 2914, 2940, 2984, 2997, 2998, 3025, 3040, 3053, 3059, 3062,
3080, 3093, 3095, 3101, 3154, 3163, 3169, 3183, 3184, 3193, 3205,
3209, 3210, 3215, 3224, 3234, 3248, 3250, 3259, 3276, 3286, 3301,
3310, 3313, 3318, 3324, 3347, 3348, 3353, 3354, 3355, 3357, 3390,
3403, 3406, 3429, 3460, 3472, 3514, 3517, 3571, 3621, 3622, 3623,
3624, 3683, 3707, 3785, 3791, 3799, 3874, 3877, 3912, 3919, 3969,
3976, 3977, 4029, 4058, 4067, 4101, 4123, 4134, 4141, 4147, 4163,
4284, 4373, 4377, 4378, 4379, 4403, 4420, 4463, 4466, 4519, 4541,
4592, 4597, 4608, 4623, 4638, 4649, 4675, 4763, 4850, 4877, 4878,
4913, 4929, 4931, 5027, 5072, 5079, 5106, 5142, 5161, 5171, 5172,
5513, 5515, 5599, 5628, 5706, 5804, 5844, 5845, 5846, 5854, 5892,
5906, 5933, 5941, 5954, 5969, 6008, 6066, 6080, 6082, 6083, 6089,
6100, 6136, 6143, 6160, 6205, 6215, 6272, 6279, 6292, 6297, 6310,
6381, 6385, 6471, 6481, 6549, 6551, 6553, 6556, 6614, 6650, 6653,
6656, 6657, 6674, 6678, 6699, 6703, 6709, 6714, 6716, 6723, 6732,
6750, 6756, 6763, 6779, 6782, 6787, 6794, 6800, 6810, 6813, 6820,
6841, 6845, 6862, 6864, 6868, 6904, 6915, 6941, 6943, 6945, 6946,
6948, 6968, 6969, 6983, 7029, 7040, 7062, 7070, 7157, 7166, 7167,
7168, 7179, 7192, 7205, 7254, 7269, 7286, 7297, 7304, 7309, 7330,
7335, 7341, 7342, 7344, 7376, 7390, 7427, 7448, 7481, 7494, 7505,
7520, 7573, 7574, 7597, 7627, 7655, 7665, 7684, 7685, 7701, 7730,
7766, 7788, 7791, 7818, 7821, 7845, 7850, 7856, 7868, 7878, 7898,
7949, 7962, 8026, 8030, 8036, 8048, 8057, 8059, 8067, 8118, 8131,
8132, 8141, 8166, 8168, 8178, 8181, 8183, 8185, 8186, 8187, 8206,
8225, 8228, 8233, 8244, 8292, 8310, 8314, 8329, 8352, 8367, 8370,
8400, 8406, 8407, 8409, 8410, 8430, 8431, 8439, 8450, 8457, 8460,
8482, 8483, 8487, 8494, 8512, 8548, 8554, 8574, 8578, 8580, 8581,
8582, 8583, 8586, 8588, 8590, 8616, 8621, 8623, 8631, 8701, 8713,
8714, 8728, 8731, 8747, 8767, 8791, 8798, 8804, 8807, 8815, 8816,
8819, 8840, 8863, 8865, 8868, 8936, 8964, 8982, 8984, 8986, 8988,
9009, 9017, 9024, 9034, 9115, 9130, 9132, 9164, 9194, 9197, 9234,
9247, 9253, 9255, 9268, 9279, 9318, 9361, 9367, 9377, 9389, 9403,
9411, 9418, 9438, 9455, 9462, 9465, 9474, 9481, 9511, 9524, 9526,
9528, 9536, 9569, 9578, 9579, 9594, 9596, 9597, 9605, 9609, 9626,
9634, 9636, 9652, 9668, 9707, 9712, 9716, 9717, 9752, 9756, 9760,
9764, 9775, 9783, 9785, 9798, 9805, 9815, 9829, 9867, 9872, 9873,
9879
Soymilk, Spray-Dried or Powdered 904, 2007, 2477, 2488, 2722,
2940, 2973, 2997, 3215, 3217, 3286, 3472, 3622, 3624, 4379, 4796,
5161, 5706, 6008, 6272, 6279, 6297, 6302, 6307, 6355, 6534, 6685,
6757, 6945, 6948, 6969, 6977, 7166, 7304, 7358, 7665, 8431, 8476,
8616, 8798, 9137, 9164, 9252, 9293, 9438, 9511, 9542, 9667, 9690,
9737, 9767, 9784, 9794, 9807, 9826, 9829, 9840, 9848, 9857
Soymilk, Spray-Dried or Powdered, Used as an Ingredient in NonBeverage Commercial Products Such as Ice Creams, Yogurts,
Cheeses, Desserts, or Entrees 9829

Soymilk shakes. See Shakes
Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese
or Cheese Alternatives 231, 261, 273, 343, 358, 375, 381, 437, 502,
565, 756, 766, 803, 860, 904, 991, 1005, 1057, 1066, 1076, 1084,
1092, 1117, 1121, 1164, 1191, 1195, 1196, 1197, 1236, 1246, 1252,
1264, 1279, 1283, 1293, 1301, 1308, 1310, 1325, 1327, 1377, 1389,
1392, 1393, 1398, 1412, 1422, 1448, 1451, 1455, 1457, 1471, 1477,
1486, 1496, 1555, 1576, 1596, 1619, 1652, 1666, 1726, 1773, 1822,

Soymilk Standards or Standard of Identity 9829
Soymilk, Used as an Ingredient in Non-Beverage Commercial
Products Such as Ice Creams, Yogurts, Cheeses, Desserts, or
Entrees 9829
Soynut Butter–Etymology of This Term and Its Cognates / Relatives
in Various Languages 3622, 6943
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Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 3622, 3624, 3707, 3919, 3976, 4519,
6215, 6310, 6787, 6941, 6943, 7166, 8059, 8292, 8458, 8693, 8700,
9293, 9361, 9435, 9717, 9819
Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The
Netherlands; and Hudson, Iowa). Including Edible Soy Products
Soynut companies (USA). See Sycamore Creek Co. (Mason,
Michigan). Before 1993, INARI, Ltd.
Soynuts–Etymology of This Term and Its Cognates / Relatives in
Various Languages 50, 1121, 1327, 1685, 1692, 2329, 2635, 2737,
2742, 3571, 3622, 6649
Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun
(Lunar New Year) in Japan and Parched Soybeans 50, 55, 437, 996,
1121, 1130, 1236, 1252, 1260, 1290, 1308, 1327, 1362, 1377, 1393,
1471, 1489, 1555, 1685, 1688, 1692, 1702, 1847, 1901, 2007, 2329,
2559, 2560, 2587, 2630, 2635, 2636, 2667, 2734, 2737, 2772, 2792,
2823, 2828, 2882, 2917, 3062, 3184, 3214, 3266, 3310, 3372, 3390,
3421, 3514, 3571, 3603, 3622, 3707, 3757, 3785, 3822, 3882, 3976,
4070, 4142, 4147, 4160, 4165, 4191, 4398, 4403, 4519, 4547, 4638,
4675, 4763, 4929, 4931, 5072, 5079, 5164, 5513, 5752, 5906, 6649,
6948, 7112, 7197, 7254, 7463, 7576, 7665, 7674, 7856, 7868, 8187,
8292, 8402, 8552, 8605, 8693, 8700, 8701, 8713, 8714, 9010, 9361,
9435, 9438, 9511, 9524, 9715, 9732, 9819, 9883

Spun soy protein fibers used in meat alternatives. See Meat
Alternatives–Kesp (Spun Soy Protein Fibers)
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 1959, 1966, 2071, 2072, 2223,
2224, 2225, 2346, 2347, 2490, 2549, 2580, 2583, 2653, 2697, 2767,
3051, 3191, 3255, 3262, 3263, 3264, 3292, 3310, 3485, 3595, 3803,
3806, 3837, 3866, 3874, 3875, 3877, 3912, 4012, 4029, 4071, 4080,
4095, 4138, 4142, 4163, 4201, 4333, 4374, 4375, 4432, 4465, 4577,
4608, 4649, 4671, 4866, 4873, 4930, 5121, 5273, 5354, 5491, 5579,
5627, 5790, 5804, 6008, 6466, 6800, 6858, 6863, 6888, 6889, 7008,
7013, 7033, 7101, 7139, 7204, 7286, 7298, 7391, 7526, 7538, 7609,
7624, 7806, 7890, 7934, 7989, 8003, 8075, 8129, 8135, 8157, 8196,
8253, 8276, 8403, 8455, 8459, 8479, 8582, 8593, 8634, 8640, 8713,
8810, 8868, 9028, 9132, 9142, 9204, 9497, 9521, 9831
Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion
Standards, Applied to Soybeans or Soy Products 2222, 2228, 2242,
2318, 2320, 2345, 2422, 2592, 2605, 2700, 2767, 2986, 2987, 3113,
3138, 3192, 3257, 3485, 3510, 3588, 3666, 3674, 3691, 3736, 3803,
4099, 4298, 4333, 4338, 4675, 4744, 4891, 4934, 4949, 5086, 5372,
5388, 5407, 5432, 5484, 5517, 5918, 5919, 5983, 6330, 6425, 7168,
7191, 7587, 7593, 7779, 7850, 7882, 8062, 8072, 8231, 8292, 8639,
8706, 8711, 8796, 8856, 8857, 9545
Standards for soyfoods. See Individual foods, e.g., Tofu Standards

Space Travel or NASA Bioregenerative Life Support Systems 8312,
9249, 9253
Spectrophotometry. See Seed Composition–High-Speed
Measurement Techniques, such as Near Infrared Reflectance (NIR)
Anlysis and Spectrophotometry
Spencer Kellogg & Sons, Inc. (Buffalo, New York) 2767, 3191,
3803, 3874, 3877, 3912, 4138, 4142, 4237, 4333, 4521, 4577, 4866,
4891, 4949, 5106, 5107, 5283, 5329, 5354, 5363, 5797, 5804, 7459,
8067, 8400, 8591
Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,
England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 2984, 2998, 3040,
3051, 3276, 3310, 5233, 8400, 9022, 9045, 9094, 9832
Sprouted soybeans used to make soymilk. See Soymilk Made from
Sprouted / Germinated Soybeans

Starch (Its Presence or Absence, Especially in Soybean Seeds) 61,
136, 343, 1033, 2058, 6267, 7703
Starter culture for tempeh. See Tempeh Starter Culture, Spores, or
Inoculum
Statistical Reporting Service of USDA. See United States
Department of Agriculture (USDA)–Statistical Reporting Service
(SRS)
Statistics. See Industry and Market Analyses and Statistics, the
specific product concerned, e.g. Tofu Industry and Market Statistics
Statistics on crushing of soybeans, soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
Statistics on soybean production. See Soybean Production and
Trade–Industry and Market Statistics,

Sprouts. See Soy Sprouts
Sprouts, Non-Soy. See also Soy Sprouts 3538, 7837, 8695, 9379,
9483
Spun soy protein fibers. See Soy Proteins–Textured Soy Protein
Isolates

Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean
Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil
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3649, 3682, 5354, 9157

Include Tofu (Usually Grilled) and Soy Sauce 1545, 4929, 7924

Sterols or Steroid Hormones in Soybeans (Phytosterols–Including
Beta-Sitosterol, Campesterol, and Stigmasterol from Which
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can
Be Made) 1608, 3239, 3649, 3682, 3686, 3980, 4374, 5354, 5393,
6127, 6203, 6481, 7165, 7293, 7811, 8104, 8240, 8647, 8714, 9029,
9052, 9070, 9103, 9169, 9176, 9368, 9519

Sunflower Oil / Sunflowerseed Oil / Sunoil 212, 775, 1405, 1500,
2471, 5701, 5954, 6665, 6676, 7030, 7677, 7995, 8051, 8085, 8154,
8161, 8298, 8542, 8701, 9254, 9498

Stettiner Oelwerke AG (founded 1910), Including Toepfer’s
Oelwerke GmbH (also spelled Toeppfer’s and Toeppfer’s). In 1965
became part of Oelmuehle Hamburg AG (Hamburg, Germany)
4456, 4757
Stinky tofu. See Tofu, Fermented–Stinky Tofu (Chou Doufu).
Etymology of This Term
Stinky tofu, etymology. See Tofu, Fermented–Stinky Tofu (Chou
Doufu). Etymology of This Term
Storage capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics
Storage of Seeds, Viability and Life-Span During Storage or
Storability, and Drying of Soybeans 362, 448, 544, 699, 762, 882,
890, 892, 906, 992, 1036, 1056, 1058, 1076, 1171, 1203, 1217,
1260, 1296, 1324, 1391, 1460, 1489, 1574, 1652, 1667, 1893, 2007,
2051, 2053, 2066, 2119, 2181, 2182, 2214, 2252, 2369, 2616, 2644,
2685, 2762, 2898, 3002, 3008, 3009, 3010, 3012, 3277, 3471, 3510,
3564, 3879, 3901, 3985, 4155, 4203, 4323, 4497, 4498, 4587, 4624,
4630, 5039, 5069, 5072, 5122, 5130, 5180, 5187, 5421, 5425, 5722,
5732, 5946, 6079, 6209, 6356, 6470, 6703, 6756, 7052, 7210, 7270,
7280, 7354, 7430, 7519, 7596, 7623, 7649, 7731, 7749, 7778, 7849,
8282, 8465, 8632, 8761, 8790, 9009
Stow Mills, Inc. Including Llama Toucan & Crow (Brattleboro,
Vermont), and Lama Trading Co.. 7609, 7610
Straw, soybean. See Feeds / Forage from Soybean Plants–Straw
Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
officer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 3692, 3745, 3803, 3836, 4129, 4333, 4338, 4358, 4392,
4519, 4558, 4605, 4628, 4871, 4891, 4951, 4961, 4967, 4968, 4992,
5123, 5189, 5233, 5314, 5412, 5415, 5416, 5432, 5447, 5456, 5488,
5513, 5581, 5716, 5842, 5909, 6092, 6128, 6182, 6389, 6425, 6503,
6578, 6870, 6873, 6876, 6879, 6889, 7609, 7890, 7936, 7990, 8044,
8159, 8195, 8198, 8219, 8253, 9292, 9418, 9546
Subsidies or support prices for soybeans. See Policies and
Programs, Government
Sufu. See Tofu, Fermented
Sugars, complex, such as raffinose, stachyose, and verbacose. See
Oligosaccharides
Sukiyaki–Famous Japanese Recipe and Dish. Its Basic Ingredients

Sunflower Seeds and Sunflowers (Helianthus annuus)–Including
Sunflowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 151, 473, 775, 871, 1006, 1031,
1069, 1187, 1188, 1405, 1503, 1723, 1928, 2007, 2214, 2471, 2513,
3077, 4519, 4983, 5174, 5350, 5707, 5710, 6039, 6044, 6145, 6665,
6676, 6833, 6968, 7135, 7351, 7437, 7461, 7618, 7677, 7713, 7759,
7813, 7850, 7994, 8062, 8077, 8085, 8115, 8153, 8154, 8161, 8298,
8300, 8324, 8325, 8459, 8523, 8542, 8614, 8701, 8888, 8963, 8971,
8986, 9254, 9289, 9295, 9345, 9388, 9396, 9438, 9439, 9464, 9477,
9481, 9498, 9526, 9569, 9570, 9621, 9690, 9712, 9737, 9767, 9784,
9794, 9807, 9826, 9840, 9848, 9857
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003
9100, 9425, 9515, 9524, 9555, 9620, 9705, 9748, 9756
SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.
Sunrise Markets Inc. (Vancouver, BC, Canada) 9536, 9593
Sunsoy Products Ltd. See Victory Soya Mills Ltd.
Sustainability. See Soybean Production–Sustainability or
Sustainable Agriculture
Sustainable Development and Growth, Including Low-Input
Sustainable Agriculture (LISA), Renewable Energy Resources
(Solar, Wind), Steady State Economics, and Voluntary Simplicity
Worldwide 8239, 8964, 9183, 9204, 9212, 9321, 9332, 9507, 9547
Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo,
Japan)
Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana;
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 8228,
8315, 8713
Sweet Black Soybean Paste (Non-Fermented). Also Called Black
Bean Paste or Sweet Black Bean Paste. Like Sweet Red / Azuki
Bean Paste (An), But Made with Black Soybeans. May Be Used As
a Filling for Chinese Cakes / Pastries 9827, 9828
Sweet Oil 1901
Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 529,
3555, 3679, 3803, 3874, 3877, 3912, 4080, 4102, 4138, 4142, 4237,
4333, 4414, 4577, 4605, 4634, 4866, 4891, 4949, 5149, 5201, 5210,
5233, 5329, 5790, 6008, 6287, 6466, 6715, 6722, 6732, 6782, 6790,
6810, 6863, 6881, 6888, 6966, 6969, 7013, 7033, 7103, 7198, 7204,
7269, 7285, 7391, 7538, 7929, 8221, 8263, 8276, 8586, 8591, 9521,
9683
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Sword Bean. Canavalia gladiata (Jacq.) D.C. Also Known as the
Knife Bean, Saber Bean 1006
Sycamore Creek Co. (Mason, Michigan). Before 1993, INARI,
Ltd.–International Nutrition and Resources Inc. Purchased by W.G.
Thompson & Sons Ltd. of Canada, Jan. 1999 8431, 8552, 8693,
9435, 9814, 9819
Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000
by the Merger of Novartis Agribusiness (formed in March 1996 by
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel,
Switzerland) and Zeneca Agrochemicals 9396, 9632, 9677
Table / Tables in Document 50, 52, 61, 63, 71, 73, 79, 81, 88, 89,
92, 94, 101, 102, 103, 107, 113, 114, 118, 120, 132, 133, 138, 146,
147, 155, 159, 164, 166, 183, 189, 193, 195, 196, 197, 201, 211,
220, 221, 240, 252, 256, 266, 273, 277, 278, 307, 311, 314, 320,
322, 335, 353, 355, 357, 363, 367, 373, 374, 381, 387, 390, 405,
406, 407, 408, 413, 422, 429, 432, 440, 447, 448, 450, 465, 470,
481, 483, 493, 503, 505, 511, 515, 526, 527, 542, 545, 546, 551,
570, 578, 579, 591, 595, 602, 607, 611, 617, 618, 624, 641, 642,
662, 712, 762, 765, 776, 781, 785, 788, 789, 820, 866, 869, 890,
895, 898, 901, 904, 926, 954, 956, 957, 960, 963, 976, 982, 984,
1006, 1018, 1023, 1035, 1044, 1055, 1059, 1076, 1079, 1097, 1101,
1102, 1107, 1117, 1123, 1136, 1144, 1153, 1177, 1188, 1193, 1199,
1216, 1249, 1259, 1264, 1283, 1298, 1309, 1317, 1318, 1335, 1345,
1355, 1363, 1389, 1393, 1401, 1446, 1447, 1464, 1467, 1468, 1471,
1498, 1500, 1507, 1540, 1556, 1571, 1577, 1582, 1584, 1593, 1598,
1604, 1614, 1620, 1621, 1622, 1634, 1650, 1656, 1664, 1665, 1668,
1703, 1719, 1720, 1726, 1730, 1744, 1747, 1751, 1759, 1761, 1768,
1773, 1794, 1800, 1812, 1820, 1822, 1830, 1836, 1843, 1847, 1855,
1864, 1865, 1874, 1884, 1889, 1911, 1913, 1928, 1937, 1944, 1970,
1979
Taifun-Produkte (Freiburg, Germany). See Life Food GmbH
Taiwan. See Asia, East–Taiwan
Taiwan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 5064, 7127,
8016
Takamine, Jokichi (1854-1922; Introduced Koji, Commercial
Microbial Enzyme Production, and Taka-Diastase to the USA). He
Also Isolated Adrenalin / Adrenaline. Donated Famous Japanese
Cherry Trees to Washington, DC 1545, 1585, 1865, 2468, 3731,
6433, 7513, 7842, 8829, 9023, 9117
Tamari, Including Real Tamari (Soy Sauce Which Contains Little
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional
Shoyu 1585, 1762, 2488, 2875, 3731, 4440, 6346, 6433, 7157,
7269, 8292, 8408, 8685, 8714, 8727, 8737, 9361, 9774
Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines
Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Taste Panel, Taste Test Results, or Sensory / Organoleptic
Evaluation of the Quality of Foods and Beverages 2968, 4585,
4735, 4831, 5008, 5083, 5102, 5103, 5609, 6297, 6522, 6583, 6883,
6919, 6930, 7042, 7045, 7166, 8835
Taste Problems. See Flavor / Taste Problems
Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho,
Taoetjo 6346, 7167, 7978, 8017, 8331, 8408, 8737
Taxonomy. See Soybean–Taxonomy
Tempeh companies. See Turtle Island Foods, Inc. (Hood River,
Oregon. Maker of Tofurky and Tempeh)
Tempeh companies (USA). See Soyfoods Unlimited, Inc. (San
Leandro, California)
Tempeh–Etymology of This Term and Its Cognates / Relatives in
Various Languages 5859
Tempeh, Homemade–How to Make at Home or on a Laboratory
Scale, by Hand 6210, 7476, 7490, 7576, 7644, 7672, 8004, 8604,
8605
Tempeh Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 6245, 8292, 8447, 8602
Tempeh Industry and Market Statistics, Trends, and Analyses–
Larger Companies 8602, 8814
Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake
of Peanut Presscake or Okara (Oncom Tahu) Fermented with
Neurospora (Monilia sitophila = Oidium lupuli) molds 5823, 5854,
6127, 6346, 6582, 6884, 7159, 7167, 7328, 7422, 7665, 7841, 7843,
7971, 8017, 8022, 8124, 8331, 8336, 8452, 8726, 8727, 8737, 8738,
8787, 8998
Tempeh, Non-Soy Relatives–Other Substrates Such as Winged
Beans, Lupins, Velvet Beans, Brown Rice, Cassava, etc.. 6619
Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of
Fermented Coconut Presscake or Grated Coconut 6346, 6884, 7422,
8017
Tempeh, Okara (Okara Tempeh), Incl. Mei Dou Za, Mei-TouCha, Meitauza from China, and Tempe Gembus (from Central and
Eastern Java) 6245, 6346, 7476, 7665, 7843, 7856, 8736, 8737,
8829
Tempeh Production–How to Make Tempeh on a Commercial Scale
5859, 5939, 6210, 8598
Tempeh–Rhizopus Molds Are Discussed Without Mentioning
Tempeh 5545, 6265, 7353, 8531, 8758
Tempeh (Spelled Témpé in Malay-Indonesian) 2587, 2840, 4813,
5823, 5854, 5859, 5892, 5914, 5932, 5939, 5941, 5950, 5953, 6066,
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6081, 6082, 6083, 6091, 6100, 6101, 6123, 6127, 6143, 6196, 6210,
6245, 6246, 6247, 6248, 6279, 6305, 6317, 6319, 6335, 6346, 6357,
6392, 6410, 6424, 6432, 6435, 6449, 6455, 6456, 6479, 6493, 6501,
6508, 6540, 6549, 6552, 6566, 6582, 6597, 6610, 6619, 6633, 6667,
6693, 6704, 6740, 6757, 6779, 6796, 6803, 6813, 6830, 6884, 6905,
6925, 6957, 7040, 7049, 7054, 7077, 7091, 7140, 7159, 7167, 7168,
7269, 7328, 7336, 7371, 7379, 7414, 7422, 7473, 7476, 7490, 7520,
7523, 7576, 7609, 7610, 7611, 7640, 7644, 7648, 7665, 7672, 7679,
7702, 7704, 7706, 7723, 7725, 7729, 7732, 7738, 7749, 7841, 7842,
7843, 7845, 7850, 7856, 7860, 7868, 7873, 7874, 7902, 7905, 7954,
7971, 7973, 7975, 7978, 8004, 8017, 8022, 8024, 8026, 8027, 8028,
8029, 8041, 8045, 8054, 8124, 8139, 8149, 8163, 8164, 8165, 8168,
8174, 8178, 8183, 8187, 8206, 8211, 8229, 8243, 8265, 8292, 8293,
8331, 8336, 8345, 8349, 8352, 8364, 8406, 8413, 8447, 8451, 8452,
8453, 8454, 8457, 8487, 8491, 8492, 8494, 8499, 8501, 8514, 8515,
8548, 8598, 8602, 8603, 8604, 8605, 8607, 8610, 8619, 8631, 8692,
8701, 8714, 8715, 8724, 8726, 8727, 8728, 8731, 8737, 8738, 8739,
8740, 8767, 8787, 8814, 8828, 8829, 8863, 8918, 8922, 8946, 8966,
8984, 8998, 9001, 9017, 9038, 9117, 9118, 9130, 9164, 9194, 9220,
9226, 9234, 9253, 9299, 9361, 9374, 9392, 9438, 9605, 9752, 9774,
9798, 9873
Tempeh Starter Culture, Spores, or Inoculum (Called Ragi Tempe
or Usar in Indonesia) 6081, 6210, 6248, 6410, 6449, 6493, 7371,
7414, 7476, 7490, 7576, 7648, 7672, 7679, 7702, 7704, 7706, 7732,
8004, 8499, 8501, 8604, 8619, 8692, 8814
Tempehworks. See Lightlife Foods, Inc.
Temperance movement (abstaining from alcohol) and
vegetarianism. See Vegetarianism and the Temperance Movement
Worldwide
Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce
Ingredient) 8265, 9361
Terminology for soybeans–Fanciful. See Soybean–Terminology and
Nomenclature–Fanciful Terms and Names
Tetra Pak International (Lund, Sweden) 7627, 7949, 8057, 8228,
8292, 8314, 8430, 8704, 8713, 8815, 9526, 9569, 9620, 9756, 9829
Textiles made from spun soy protein fibers. See Fibers (Artificial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)
Textured soy flours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)
Textured soy protein concentrates. See Soy Protein Concentrates,
Textured
Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers
Textured soy proteins. See Soy Proteins, Textured
Therapeutic uses / aspects of soybeans, general. See Medical /
Medicinal-Therapeutic Uses / Aspects, General

Thesaurus or Thesauri 6621
Third World / Developing Nations 6714, 6745, 6782, 7512, 7973,
8279, 8281, 8480, 8575
Thua-nao / Tua Nao (Whole Fermented Soybeans From Thailand)
7724, 7971, 8292, 8737, 8946
Thyroid function. See Goitrogens and Thyroid Function
Tibet. See Asia, East–Tibet and Tibetans Outside Tibet
Tillage practices. See Soybean Cultural Practices–No Till Farming
Timeline. See Chronology / Timeline
Tivall (Tivol), Maker of Meat Alternatives (Ashrat, Israel) 9534,
9705
Tocopherols. See Vitamins E (Tocopherols)
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 42, 209,
231, 261, 273, 279, 323, 343, 344, 358, 375, 378, 381, 382, 414,
437, 495, 502, 522, 550, 565, 582, 629, 633, 709, 712, 718, 756,
768, 803, 814, 842, 843, 860, 863, 870, 891, 902, 904, 935, 977,
991, 1005, 1041, 1076, 1082, 1091, 1095, 1117, 1120, 1121, 1130,
1188, 1189, 1191, 1236, 1246, 1252, 1264, 1283, 1284, 1293, 1301,
1303, 1308, 1310, 1312, 1322, 1325, 1330, 1364, 1377, 1386, 1389,
1392, 1398, 1412, 1414, 1439, 1448, 1451, 1455, 1457, 1471, 1477,
1486, 1496, 1545, 1555, 1594, 1619, 1644, 1666, 1773, 1822, 1847,
1858, 1878, 1901, 1922, 1937, 2007, 2008, 2037, 2047, 2048, 2065,
2084, 2085, 2125, 2154, 2155, 2224, 2429, 2465, 2477, 2487, 2488,
2525, 2527, 2587, 2588, 2634, 2636, 2641, 2645, 2655, 2667, 2690,
2706, 2724, 2726, 2731, 2734, 2760, 2761, 2772, 2794, 2800, 2812,
2823, 2828, 2829, 2830, 2838, 2849, 2860, 2873, 2886, 2897, 2914,
2917, 2940, 2946, 2951, 2973, 2979, 3040, 3053, 3059, 3062, 3080,
3154, 3184, 3193, 3215, 3229, 3301, 3310, 3357, 3390, 3429, 3460,
3472, 3496, 3514, 3536, 3537, 3621, 3622, 3785, 3787, 3880, 3912,
3919, 3955, 3969, 3976, 3977, 4123, 4141, 4147, 4398, 4403, 4420,
4426, 4463, 4519, 4523, 4525, 4541, 4592, 4597, 4608, 4675, 4707,
4763, 4821, 4877, 4913, 4929, 4931, 4945, 5027, 5067, 5072, 5074,
5077, 5079, 5090, 5142, 5161, 5171, 5172, 5191, 5224, 5432, 5472,
5513, 5515, 5569, 5570, 5571, 5574, 5586, 5599, 5628, 5672, 5677,
5689, 5697, 5701, 5702, 5706, 5752, 5769, 5802, 5803, 5804, 5826,
5837, 5843, 5844, 5845, 5846, 5854, 5876, 5892, 5906, 5909, 5932,
5933, 5935, 5941, 5948, 5953, 5954, 5964, 5969, 6082, 6083, 6088,
6089, 6098, 6100, 6105, 6128, 6136, 6143, 6190, 6198, 6205, 6215,
6265, 6272, 6279, 6290, 6297, 6338, 6367, 6432, 6549, 6573, 6580,
6637, 6688, 6703, 6763, 6779, 6787, 6796, 6797, 6798, 6809, 6813,
6879, 6952, 6990, 7023, 7078, 7095, 7157, 7166, 7167, 7168, 7179,
7208, 7221, 7269, 7297, 7304, 7309, 7324, 7329, 7344, 7345, 7376,
7390, 7434, 7435, 7463, 7475, 7476, 7505, 7520, 7574, 7609, 7610,
7627, 7665, 7684, 7685, 7692, 7706, 7717, 7730, 7749, 7788, 7828,
7845, 7850, 7856, 7859, 7868, 7869, 7884, 7885, 7890, 7893, 7894,
7895, 7896, 7897, 7901, 7902, 7904, 7906, 7913, 7914, 7916, 7920,
7921, 7924, 7949, 7955, 7975, 7978, 7990, 8002, 8004, 8011, 8024,
8026, 8028, 8029, 8036, 8059, 8128, 8131, 8132, 8133, 8149, 8158,
8163, 8164, 8168, 8174, 8176, 8178, 8183, 8185, 8186, 8187, 8188,
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8190, 8203, 8206, 8223, 8228, 8229, 8233, 8244, 8269, 8285, 8292,
8303, 8314, 8315, 8321, 8329, 8347, 8350, 8352, 8360, 8364, 8367,
8370, 8381, 8385, 8407, 8430, 8431, 8440, 8450, 8457, 8469, 8480,
8482, 8483, 8487, 8529, 8554, 8574, 8631, 8634, 8636, 8647, 8691,
8695, 8701, 8706, 8713, 8714, 8728, 8731, 8739, 8740, 8746, 8747,
8767, 8815, 8819, 8820, 8828, 8836, 8865, 8879, 8905, 8910, 8921,
8922, 8926, 8936, 8944, 8952, 8964, 8984, 8986, 8988, 9009, 9010,
9017, 9034, 9037, 9038, 9080, 9110, 9130, 9131, 9164, 9194, 9196,
9220, 9229, 9234, 9247, 9253, 9255, 9265, 9272, 9293, 9299, 9311,
9312, 9315, 9319, 9339, 9361, 9377, 9383, 9389, 9393, 9400, 9407,
9433, 9438, 9462, 9465, 9474, 9483, 9489, 9490, 9518, 9521, 9522,
9523, 9524, 9536, 9579, 9593, 9596, 9605, 9634, 9652, 9659, 9670,
9690, 9737, 9752, 9775, 9784, 9785, 9794, 9798, 9803, 9807, 9808,
9825, 9826, 9840, 9848, 9857, 9872, 9873, 9879
Tofu, baked or broiled at flavored / seasoned/marinated. See Tofu,
Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised,
or Roasted
Tofu companies (Canada). See Sunrise Markets Inc. (Vancouver,
BC, Canada)
Tofu companies (Europe). See Soyastern Naturkost GmbH /
Dorstener Tofu Produktions GmbH (Dorsten, Germany), Tofurei
Svadesha Naturkost Produkte GmbH (Munich, Germany).
Including Byodo Naturkost
Tofu companies (USA). See Azumaya, Inc. (San Francisco,
California), House Foods America Corporation (Los Angeles,
California), Island Spring, Inc. (Vashon, Washington), Legume,
Inc. (Fairfield, New Jersey), Mainland Express (Spring Park,
Minnesota), Morinaga Nutritional Foods, Inc., and Morinaga
Nyûgyô (Torrance, California, and Tokyo, Japan), Nasoya Foods,
Inc. (Leominster, Massachusetts). Subsidiary of Vitasoy, Northern
Soy, Inc. (Rochester, New York), Pulmuone U.S.A., Inc. (South
Gate, California), Quong Hop & Co. (San Francisco, California),
Rosewood Products Inc. (Ann Arbor, Michigan), Simply Natural,
Inc. (Philadelphia, Pennsylvania), Swan Gardens Inc. and Soya
Kaas Inc. (Atlanta, Georgia), Tofu Shop (The) (Telluride, Colorado,
and Arcata, California) and Tofu Shop Specialty Foods Inc.,
Tomsun Foods, Inc. (Greenfield, Massachusetts; Port Washington,
New York, Wildwood Harvest, Inc.
Tofu, Criticism of, Making Fun of, or Image Problems 718, 3059,
8713, 8980
Tofu curds. See Curds Made from Soymilk
Tofu Equipment 904
Tofu–Etymology of This Term and Its Cognates / Relatives in
Various Languages 375, 550, 803, 1005, 1076, 1117, 1644, 1822,
1878, 2047, 2829, 2830, 3537, 4141, 5954, 8168
Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 437,
904, 1173, 1188, 1226, 1293, 1364, 1451, 1455, 1471, 1496, 1596,
1605, 1641, 1644, 1645, 1738, 1822, 2007, 2047, 2084, 2086, 2090,
2587, 2842, 3310, 4523, 4597, 4621, 4763, 4810, 4829, 4850, 4893,
4913, 4915, 4931, 4945, 5000, 5224, 5545, 5628, 5906, 5964, 6265,

6346, 6347, 6552, 6579, 6582, 6625, 6673, 6677, 6688, 6693, 6695,
6766, 6803, 6887, 6925, 7054, 7055, 7077, 7159, 7168, 7179, 7269,
7336, 7520, 7648, 7665, 7788, 7842, 7843, 7845, 7850, 7856, 7904,
7905, 7918, 7974, 7975, 7978, 8017, 8041, 8045, 8054, 8124, 8168,
8243, 8292, 8329, 8331, 8336, 8413, 8457, 8487, 8619, 8634, 8714,
8726, 8727, 8736, 8737, 8829, 8922, 8946, 8998, 9001, 9011, 9037,
9053, 9118, 9164, 9193, 9220, 9374, 9752, 9774, 9798
Tofu, Fermented–Etymology of This Term and Its Cognates /
Relatives in Various Languages 1173, 1471, 1605, 2047, 2842,
4523, 4597, 4763, 4915, 5224, 5906, 6265, 6346, 6625, 6766, 6887
Tofu, Fermented–Imports, Exports, International Trade 1496, 4945
Tofu, Fermented–Stinky Tofu (pinyin: Chou Doufu (W.-G. Ch’ou
Toufu). Also Called, Stinking, Smelly or Redolent Tofu / Bean
Curd) 7918, 8737
Tofu, Fermented–Stinky Tofu (Chou Doufu). Etymology of This
Term and Its Cognates / Relatives in Various Languages 7918
Tofu, Firm (Chinese-Style) 2047, 2794, 2838, 5000, 6265, 6346,
6625, 7918, 7949, 8867, 9374, 9752
Tofu, Five-Spice Pressed (Wu-hsiang Toufukan / Wuxiang
Doufugan) 2047
Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled,
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu
9523
Tofu, Flavored, Seasoned, or Marinated, but not Baked, Broiled,
Grilled, Braised, or Roasted. Including most Five-Spice Pressed
Tofu (wu-hsiang toufukan / wuxiang doufugan) 2047, 9752
Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 343, 548, 550,
1377, 1486, 2007, 2047, 2724, 2731, 2800, 2838, 2914, 2946, 3053,
3787, 4426, 4463, 5628, 5854, 5933, 5935, 6798, 7166, 7627, 7665,
7717, 7884, 7949, 8278, 8292, 8574, 8714, 8863, 8865
Tofu, Fried or Deep-Fried–Etymology of This Term and Its
Cognates / Relatives in Various Languages 550, 2724, 2731, 6798
Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 111,
231, 261, 273, 323, 358, 375, 414, 548, 550, 803, 863, 1005, 1377,
1457, 1594, 2007, 2047, 2488, 2525, 2636, 2667, 2724, 2731, 3472,
4597, 5247, 5286, 5628, 5837, 5854, 5892, 5933, 6127, 6520, 6543,
6760, 6798, 7007, 7166, 7523, 7665, 7692, 8178, 8292, 8574, 8714,
9595
Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its
Cognates / Relatives in Various Languages 111, 803, 1005, 2667,
2724, 5247
Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese).
A Japanese-Style Commercial Product 2724, 5854, 7311, 7665,
8292
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Tofu, Homemade–How to Make at Home or on a Laboratory or
Community Scale, by Hand 1377, 5935, 6573, 7609, 7610

6552, 6622, 6664, 6773, 6829, 6925, 7053, 7523, 7708, 8124, 8128,
8139, 8243, 8918, 9053, 9220

Tofu in Second Generation Products, Documents About 8406, 8867,
9596

Toxins and Toxicity in Foods and Feeds–Bongkrek Poisoning,
Caused by Either Bongkrek Acid or Toxoflavin Produced in
Some Coconut Tempeh by the Aerobic Bacteria Pseudomonas
cocovenenans 6346

Tofu Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2951, 5074, 5933, 6272, 7345, 7609, 7610,
7665, 7692, 7717, 7884, 8190, 8292, 8321, 8574, 8819, 8926, 9009,
9017, 9272, 9393
Tofu Industry and Market Statistics, Trends, and Analyses–Larger
Companies 7884, 7902, 8190, 9017
Tofu Kit or Press (Kits or Presses Used for Making Tofu at Home)
6573, 7609, 7610
Tofu, Non-Soy Relatives (Such as Winged Bean Tofu or Peanut
Tofu) 8636
Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan)
1471, 2047, 2794, 2838, 3622, 5000, 5286, 5513, 7665, 7918, 8026
Tofu Production–How to Make Tofu on a Commercial Scale 5628,
5843, 5844, 5845, 5846, 7609, 7885, 8988
Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and
Tofu Shop Specialty Foods Inc. Founded by Matthew Schmit 7730,
9017, 9229
Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 5845, 5846, 7665, 7856, 8292, 8713, 8815, 8820, 8836,
8980, 9752
Tofu, Smoked 904, 1471, 1822, 2047, 2048, 2525, 3472, 9523
Tofu, Spray-dried or Powdered 8329
Tofu Standards or Standard of Identity 7859, 7869, 7906, 7913,
7914, 7920, 7955, 8482, 8691, 8905, 8910
Tofurei Svadesha Naturkost Produkte GmbH (Munich, Germany).
Including Byodo Naturkost 8228
Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 7949, 8059, 8190, 8203,
8228, 8407, 8430, 8431, 8554, 8581, 8691, 8713, 8815, 9132, 9873
Tomsun Foods, Inc. (Greenfield, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 7609,
7610, 7730, 7859, 7884, 7893, 7902, 7906, 7913, 7914, 7916, 7920,
7949, 7955, 7990, 8059, 8158, 8190, 8223, 8228, 8292, 8314, 8315,
8352, 8381, 8406, 8407, 8430, 8431, 8691, 8713
Tonga. See Oceania
Touchi or tou ch’i. See Fermented Black Soybeans
Toxins and Toxicity in Foods and Feeds–Aflatoxins (Caused by
certain strains of Aspergillus flavus and A. parasiticus molds) 6508,

Toxins and Toxicity in Foods and Feeds (General) 3621, 5489,
6768, 7141, 7408, 7505, 7608, 8374, 8414, 8652, 8673, 8725, 8902,
8996, 9036, 9039
Toxins and Toxicity in Foods and Feeds–Microorganisms,
Especially Bacteria (Such as Escherichia coli, Salmonella,
Clostridium botulinum), that Cause Food Poisoning. See also:
Aflatoxins (produced by molds) and Bongkrek Poisoning (produced
in coconut by bacteria) 7746, 8347, 8352, 8381, 8529, 8607, 8691,
8695, 8756, 8820, 8836, 9211, 9379, 9383
Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants
4321, 5145, 5196, 5249, 5258, 5385, 5386, 5572, 5577, 5723, 5751,
6768
Tractors 1496, 2240, 2353, 2445, 2489, 2542, 2552, 2564, 2649,
2664, 2666, 2829, 2898, 3151, 3237, 3286, 3296, 3297, 3569, 3679,
3687, 3729, 3984, 5321, 7506
Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 548, 754, 765,
773, 783, 859, 864, 869, 888, 891, 901, 911, 922, 926, 964, 982,
1076, 1103, 1130, 1133, 1135, 1149, 1188, 1189, 1195, 1196, 1197,
1199, 1224, 1264, 1296, 1304, 1311, 1328, 1372, 1392, 1405, 1406,
1453, 1457, 1470, 1471, 1472, 1480, 1500, 1552, 1600, 1648, 1674,
1708, 1712, 1743, 1773, 1776, 1780, 1908, 1918, 1953, 2007, 2031,
2038, 2042, 2048, 2051, 2065, 2066, 2097, 2098, 2100, 2122, 2125,
2173, 2240, 2289, 2291, 2292, 2303, 2427, 2503, 2505, 2611, 2640,
2642, 2652, 2697, 2721, 2741, 2756, 2762, 2798, 2828, 2850, 2863,
2873, 2951, 2984, 2987, 2998, 2999, 3000, 3001, 3002, 3008, 3009,
3010, 3012, 3021, 3028, 3038, 3042, 3045, 3048, 3049, 3062, 3069,
3113, 3139, 3179, 3195, 3196, 3242, 3258, 3259, 3268, 3276, 3281,
3308, 3310, 3314, 3317, 3320, 3327, 3331, 3334, 3341, 3351, 3356,
3400, 3401, 3402, 3406, 3408, 3414, 3417, 3424, 3429, 3433, 3544,
3571, 3600, 3643, 3685, 3697, 3727, 3763, 3788, 3796, 3829, 3874,
3877, 3880, 3973, 4029, 4171, 4206, 4270, 4310, 4476, 4597, 4698,
4728, 4763, 4771, 4821, 4873, 4945, 4968, 4969, 4986, 5000, 5018,
5063, 5064, 5065, 5074, 5133, 5156, 5165, 5173, 5202, 5205, 5206,
5213, 5222, 5290, 5314, 5315, 5364, 5379, 5407, 5432, 5445, 5447,
5456, 5472, 5484, 5486, 5488, 5505, 5511, 5522, 5527, 5565, 5573,
5578, 5601, 5628, 5642, 5652, 5664, 5669, 5674, 5736, 5741, 5771,
5803, 5806, 5818, 5826, 5835, 5839, 5842, 5858, 5864, 5874, 5904,
5908, 5911, 5925, 5958, 5969, 5972, 5988, 5994, 6007, 6010, 6011,
6012, 6013, 6016, 6017, 6018, 6019, 6032, 6039, 6040, 6041, 6042,
6043, 6046, 6047, 6048, 6053, 6054, 6055, 6057, 6061, 6084, 6090,
6095, 6106, 6107, 6113, 6118, 6120, 6125, 6126, 6127, 6128, 6129,
6134, 6149, 6151, 6152, 6153, 6155, 6162, 6169, 6170, 6173, 6175,
6183, 6185, 6188, 6191, 6193, 6195, 6197, 6198, 6216, 6228, 6241,
6250, 6268, 6282, 6284, 6290, 6294, 6324, 6330, 6341, 6342, 6343,
6353, 6356, 6360, 6362, 6372, 6373, 6375, 6377, 6387, 6395, 6401,
6403, 6414, 6448, 6463, 6481, 6483, 6503, 6524, 6537, 6539, 6545,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3548
6586, 6594, 6605, 6623, 6631, 6646, 6659, 6660, 6663, 6682, 6703,
6705, 6718, 6747, 6763, 6765, 6770, 6787, 6799, 6824, 6833, 6835,
6843, 6844, 6849, 6871, 6897, 6898, 6907, 6908, 6935, 6947, 6950,
6964, 6972, 6981, 6989, 6991, 6992, 7001, 7003, 7009, 7030, 7031,
7071, 7092, 7102, 7111, 7114, 7119, 7120, 7121, 7122, 7127, 7133,
7134, 7135, 7147, 7177, 7181, 7191, 7218, 7221, 7230, 7235, 7237,
7239, 7240, 7246, 7268, 7277, 7281, 7288, 7290, 7318, 7321, 7339,
7345, 7347, 7348, 7349, 7361, 7363, 7365, 7366, 7369, 7372, 7380,
7404, 7416, 7432, 7437, 7442, 7444, 7451, 7460, 7461, 7464, 7484,
7547, 7555, 7556, 7558, 7563, 7565, 7575, 7592, 7594, 7600, 7601,
7606, 7607, 7618, 7649, 7650, 7656, 7659, 7664, 7665, 7668, 7683,
7684, 7686, 7691, 7692, 7693, 7695, 7710, 7716, 7717, 7722, 7740,
7747, 7759, 7773, 7774, 7775, 7783, 7795, 7798, 7800, 7803, 7808,
7810, 7812, 7815, 7825, 7827, 7834, 7858, 7865, 7866, 7870, 7875,
7887, 7888, 7899, 7930, 7933, 7985, 7988, 7993, 7998, 8000, 8006,
8013, 8014, 8015, 8016, 8018, 8019, 8032, 8043, 8062, 8066, 8075,
8078, 8082, 8084, 8119, 8120, 8153, 8154, 8167, 8177, 8179, 8182,
8195, 8196, 8204, 8205, 8220, 8224, 8231, 8274, 8275, 8290, 8295,
8303, 8307, 8308, 8311, 8324, 8328, 8334, 8338, 8339, 8344, 8351,
8362, 8368, 8371, 8398, 8424, 8433, 8474, 8481, 8485, 8496, 8506,
8519, 8522, 8524, 8528, 8532, 8544, 8545, 8547, 8549, 8553, 8560,
8615, 8630, 8672, 8676, 8680, 8696, 8701, 8703, 8705, 8712, 8716,
8746, 8748, 8780, 8789, 8802, 8804, 8810, 8813, 8826, 8873, 8879,
8893, 8906, 8926, 8929, 8938, 8942, 8978, 8989, 9002, 9004, 9009,
9010, 9110, 9153, 9164, 9223, 9234, 9254, 9289, 9327, 9328, 9397,
9438, 9464, 9480, 9531, 9572, 9576, 9608, 9679, 9687, 9692, 9701,
9735, 9759, 9770, 9773, 9790
Trade of Soyfoods (Import and Export, not Including Soy Oil or
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports.
Miso–Imports, Exports 552, 859, 1005, 1191, 1471, 1480, 1640,
1755, 1822, 2050, 2505, 4627, 5143, 7238, 7262, 7442, 7564, 7602,
7617, 8479, 8949, 8986, 9002, 9100, 9309
Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 765, 1188, 2038, 2505, 2577, 2728,
2826, 2827, 2869, 2964, 2984, 2998, 2999, 3000, 3179, 3252, 3291,
3392, 3476, 3706, 3796, 4067, 4338, 4771, 5232, 5288, 5581, 6061,
6322, 6411, 6483, 6668, 6765, 6770, 6799, 6833, 6861, 6898, 7118,
7181, 7208, 7218, 7220, 7221, 7332, 7366, 7458, 7594, 7602, 7686,
7695, 7747, 7758, 7827, 7946, 8032, 8066, 8362, 8560, 8704, 8705,
8712, 8748, 8789, 8813, 8817, 8893, 9006, 9203, 9205, 9231, 9412
Trade statistics, Canada. See Canada–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Central America. See Latin America–Central
America–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics
Trade statistics, China. See China–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, South America. See Latin America–South America–
Trade (Imports or Exports) of Soybeans, Soy Oil, and / or Soybean
Meal–Statistics
Trade statistics, Southeast Asia. See Asia, Southeast–Trade (Imports
or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Taiwan. See Taiwan–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, USA. See United States of America (USA)–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics
Trade statistics, Western Europe. See Europe, Western–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics
Trade statistics, World. See World–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trains, special. See Railroads / Railways and Special Trains and/or
Exhibit Cars Used to Promote Soybeans and Soybean Production
Trains used to transport soybeans. See Transportation of Mature
Soybeans to Market
Trans Fatty Acids 4531, 5054, 5538, 6002, 6142, 6383, 6609, 6719,
6919, 6943, 7236, 7357, 7629, 7677, 7720, 7780, 7966, 7979, 8081,
8085, 8147, 8302, 8304, 8343, 8353, 8434, 8597, 8650, 8853, 9027,
9147, 9152, 9179, 9221, 9274, 9443, 9612, 9755
Transcaucasia. See Asia, Transcaucasia (Presently Armenia,
Azerbaijan, and Georgia)
Transportation of Mature Soybeans to Market within a Particular
Country or Region–General and Other 4949, 6599, 7887, 8019,
8120, 8551, 9658
Transportation of Soybeans or Soy Products to Market by Railroad
/ Railway / Rail within a Particular Country or Region. See also
Railroads / Railways and Special Trains Used to Promote Soybeans
and Soybean Production 869, 1076, 1329, 2160, 2721, 2725, 2882,
3009, 3145, 3476, 3829, 4203, 4359, 4374, 4439, 4597, 4642, 4684,
4685, 4821, 5065, 5074, 5222, 5228, 5283, 5439, 8159, 8254, 8926,
9166, 9167, 9252, 9546, 9658
Transportation of Soybeans or Soy Products to Market by Roads
or Highways Using Trucks, Carts, etc. within a Particular Country
or Region 869, 2048, 2664, 2667, 2723, 2778, 2828, 2829, 3008,
3009, 3010, 3347, 3348, 3474, 4203, 5007, 5072, 7005

Trade statistics, East Asia. See Asia, East–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Transportation of Soybeans or Soy Products to Market by Water
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular
Country or Region 1188, 2048, 3008, 3009, 3010, 4203, 6703,
7656, 7825, 7827, 7888, 9156, 9252, 9658, 9689

Trade statistics, Manchuria. See Manchuria–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection
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Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by
Netherlands-based Royal Wessanen NV Co.. 7040, 8352
Triballat (Noyal-sur-Vilaine, France). Makers of Sojasun; and its
Affiliate Bonneterre (Rungis Cedex, France) 9330
Trichloroethylene. See Solvents–Trichlorethylene, Toxins and
Toxicity in Foods and Feeds–Trichloroethylene Solvent and the
Duren / Dueren Disease
Tri-County Soy Bean Co-operative Association. See Dawson Mills
Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking,
Low Cost–Including Triple “F”
Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 5953, 6432, 6827, 7270,
7334, 7749, 7751, 7880, 7968, 8327, 9052
Troy, John. See Miso Products Companies (USA)–Wizard’s
Cauldron Ltd. (Cedar Grove, North Carolina)
Trucks or Carts used to transport soybeans. See Transportation of
Soybeans or Soy Products to Market by Roads or Highways
Trypsin / Protease / Proteinase Inhibitors 3899, 4295, 4503, 4616,
4696, 4769, 4854, 4869, 5022, 5212, 6021, 6026, 6088, 6160, 6207,
6217, 6230, 6275, 6302, 6306, 6422, 6472, 6489, 6506, 6515, 6536,
6574, 6792, 6918, 7038, 7075, 7086, 7099, 7140, 7142, 7165, 7169,
7205, 7293, 7308, 7341, 7367, 7411, 7473, 7478, 7523, 7576, 7678,
7744, 7777, 7824, 7849, 7879, 7885, 7963, 8111, 8116, 8151, 8155,
8157, 8221, 8248, 8249, 8443, 8611, 8613, 8640, 8652, 8660, 8664,
8669, 8673, 8699, 8717, 8719, 8720, 8721, 8722, 8733, 8807, 8825,
8840, 8902, 8934, 8950, 8976, 8996, 9005, 9026, 9060, 9061, 9098,
9103, 9115, 9137, 9171, 9271, 9293, 9355, 9373, 9413, 9425, 9666,
9667, 9749

Plum Products, and the Japanese Plum Tree (Prunus mumé) from
whose fruit they are made 2008, 2654
Uncommon Fermented Soyfoods–Etymology of This Term and Its
Cognates / Relatives in Various Languages 7456
Unfair Practices–Allegations of Unfair Trade, Regulation,
Production, or Labor Practices 8350, 8748
Unfair Practices–Including Possible Deceptive / Misleading
Labeling, Advertising, etc. See also: Adulteration 396, 969, 2320,
7249, 7758, 8691
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 1457, 3310, 3622, 3623, 4577, 4757, 4949,
5790, 6177, 6180, 6262, 6466, 6471, 7331, 7352, 7690, 7694, 8303,
8586, 8902, 9348, 9521, 9650, 9668
Unisoy Milk ‘n’ By-Products (Stockport, Cheshire, England) 9024,
9829
United Kingdom. See Europe, Western–United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 4470, 4627, 5824, 6082, 6083, 6100,
6101, 6127, 6143, 6164, 6242, 6254, 6279, 6297, 6307, 6394, 6412,
6429, 6465, 6549, 6553, 6569, 6570, 6597, 6721, 6781, 6783, 6784,
6785, 6786, 6787, 6788, 6792, 6797, 6798, 6817, 6823, 6845, 6857,
6862, 6968, 7054, 7058, 7103, 7282, 7337, 7397, 7428, 7503, 7522,
7525, 7662, 7665, 7714, 7749, 7805, 8049, 8116, 8225, 8327, 8491,
8492, 8596, 8657, 8773, 8893, 9002, 9022, 9045, 9048, 9058, 9125,
9272, 9292, 9487, 9521, 9542
United Natural Foods, Inc. (UNFI, Auburn, Washington state).
Formed in 1995. Includes Mountain People’s Warehouse (Nevada
City, California), Cornucopia Natural Foods (Connecticut) and
Stow Mills (Vermont and New Hampshire), Rainbow Natural
Foods, Albert’s Organics, and Hershey Imports Co.. 7609, 7610

Turkey. See Asia, Middle East–Turkey
Turkey, meatless. See Meat Alternatives–Meatless Turkey
Turkeys Fed Soybeans, Soybean Forage, or Soybean Cake or Meal
as Feed 505, 3148, 3310, 5427, 5927, 6578, 7526, 8305, 8475, 8850
Turkistan / Turkestan. See Asia, Central–Turkistan / Turkestan
Turtle Island Foods, Inc. (Hood River, Oregon. Maker of Tofurky
and Tempeh) 8004, 8315, 9017, 9445, 9817, 9843
Turtle Mountain LLC (Springfield, Oregon)–Non-Dairy Frozen
Desserts, Beverages, and Cultured Products Company. Formerly
Jolly Licks, Living Lightly, Turtle Mountain, Inc.. 8059, 9624
TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)
Ultrafiltration. See Membrane Technology Processes
Umeboshi or ume-boshi (Japanese salt plums / pickled plums),

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Adjustment Administration (AAA, 1933-1942) and Agricultural
Adjustment Agency (1942-1945) 3095, 3139, 3140, 3224, 3242,
3267, 3313, 3555, 3577, 3591, 3647, 3729, 3788, 3869, 3959, 4059,
4080, 4102, 4104, 4108, 4109, 4115, 4120, 4153, 4266, 4360, 4698,
5009, 5076, 5288, 6109, 7985, 8710, 9155, 9198
United States Department of Agriculture (USDA)–Agricultural
Cooperative Service. Including Farmer Cooperative Service (FCS,
1926) 4416, 4496, 4841, 4842, 4843, 4844, 4845, 4846, 4847, 4848,
4849, 4850, 5323, 5615, 6214, 6599, 7005, 7375, 7464, 7493, 7530,
7532, 7533, 7536, 7537, 7538, 7540, 7541, 7542, 7543, 7705, 7870,
7888, 7903, 7911, 8078, 8196, 8197, 8198, 8204, 8220, 8324, 8325,
8625, 8957, 9095, 9208, 9305, 9350, 9390, 9448, 9486
United States Department of Agriculture (USDA)–Agricultural
Marketing Service (AMS) 2163, 3597, 3668, 3674, 3691, 3709,
3736, 3818, 3830, 5253, 5310, 5317, 5349, 5372, 5380, 5445, 5484,
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5499, 5501, 5517, 5525, 5556, 5593, 5610, 5612, 5635, 5636, 5637,
5638, 5736, 5758, 5768, 5775, 5825, 5858, 5928, 6109, 6192, 6232,
6595, 6851, 6872, 7335, 7718, 7803, 7886, 8019, 9042, 9047, 9091,
9307, 9658
United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 1096, 4014, 4026, 4060,
4084, 4085, 4110, 4111, 4120, 4141, 4150, 4159, 4210, 4251, 4266,
4276, 4284, 4285, 4296, 4309, 4382, 4410, 4427, 4444, 4462, 4464,
4473, 4489, 4490, 4494, 4531, 4545, 4549, 4552, 4557, 4606, 4626,
4636, 4661, 4673, 4693, 4694, 4695, 4711, 4732, 4733, 4746, 4758,
4770, 4801, 4807, 4812, 4821, 4823, 4840, 4859, 4883, 4894, 4901,
4902, 4904, 4916, 4942, 4983, 4984, 4993, 4995, 5004, 5006, 5043,
5048, 5090, 5095, 5100, 5101, 5104, 5112, 5116, 5118, 5137, 5139,
5143, 5168, 5177, 5179, 5184, 5186, 5194, 5214, 5229, 5230, 5236,
5237, 5239, 5240, 5242, 5250, 5256, 5294, 5304, 5306, 5321, 5323,
5324, 5356, 5362, 5366, 5367, 5368, 5369, 5370, 5377, 5393, 5402,
5404, 5408, 5409, 5435, 5436, 5441, 5443, 5444, 5452, 5453, 5455,
5479, 5485, 5489, 5498, 5500, 5506, 5513, 5519, 5520, 5536, 5537,
5540, 5549, 5552, 5561, 5567, 5569, 5572, 5576, 5580, 5587, 5589,
5591, 5599, 5619, 5620, 5623, 5628, 5629, 5630, 5634, 5639, 5643,
5653, 5662, 5665, 5671, 5672, 5677, 5678, 5679, 5680, 5684, 5686,
5687, 5695, 5698, 5717, 5722, 5724, 5726, 5727, 5729, 5731, 5745,
5749, 5751, 5764, 5767, 5778, 5779, 5785, 5789, 5791, 5792, 5803,
5804, 5805, 5807, 5808, 5809, 5810, 5811, 5829, 5838, 5850, 5851,
5854, 5857, 5871, 5877, 5881, 5885, 5887, 5895, 5898, 5903, 5906,
5907, 5913, 5915, 5918, 5919, 5921, 5924, 5926, 5930, 5932, 5945,
5961, 5963, 5968, 5976, 5977, 5983, 5984, 5986, 5996, 5999, 6001,
6008, 6030, 6034, 6038, 6062, 6067, 6068, 6069, 6070, 6071, 6072,
6073, 6081, 6082, 6083, 6086, 6097, 6098, 6099, 6103, 6108, 6109,
6115, 6116, 6117, 6127, 6147, 6150, 6156, 6157, 6158, 6161, 6164,
6166, 6171, 6189, 6202, 6203, 6205, 6209, 6212, 6213, 6221, 6222,
6227, 6229, 6238, 6258, 6261, 6265, 6267, 6269, 6271, 6278, 6279,
6285, 6287, 6289, 6296, 6298, 6300, 6303, 6319, 6320, 6327, 6334,
6337, 6338, 6345, 6349, 6350, 6351, 6355, 6367, 6378, 6393, 6398,
6399, 6400, 6434, 6451, 6452, 6457, 6458, 6462, 6464, 6465, 6474,
6484, 6486, 6490, 6511, 6520, 6522, 6525, 6526, 6527, 6528, 6531,
6540, 6544, 6545, 6546, 6547, 6548, 6549, 6551, 6552, 6553, 6554,
6555, 6556, 6557, 6558, 6559, 6560, 6561, 6562, 6563, 6567, 6568,
6569, 6570, 6571, 6572, 6574, 6580, 6581, 6589, 6591, 6598, 6600,
6602, 6614, 6620, 6626, 6627, 6628, 6640, 6655, 6658, 6661, 6673,
6675, 6681, 6690, 6692, 6693, 6695, 6696, 6704, 6706, 6710, 6712,
6713, 6714, 6716, 6717, 6720, 6721, 6722, 6723, 6724, 6725, 6728,
6729, 6730, 6734, 6745, 6748, 6758, 6759, 6761, 6766, 6783, 6784,
6813, 6814, 6818, 6821, 6823, 6825, 6826, 6828, 6853, 6856, 6859,
6874, 6885, 6890, 6892, 6893, 6901, 6912, 6915, 6921, 6924, 6926,
6927, 6937, 6946, 6955, 6959, 6961, 6962, 6973, 6974, 6975, 6980,
6983, 6985, 6993, 6994, 7000, 7010, 7011, 7018, 7022, 7025, 7035,
7056, 7065, 7074, 7085, 7086, 7088, 7108, 7110, 7115, 7124, 7125,
7128, 7144, 7145, 7161, 7162, 7172, 7180, 7184, 7185, 7195, 7211,
7223, 7227, 7233, 7236, 7243, 7250, 7255, 7266, 7267, 7271, 7273,
7276, 7278, 7279, 7280, 7281, 7283, 7294, 7300, 7301, 7306, 7314,
7316, 7317, 7319, 7333, 7334, 7337, 7344, 7346, 7350, 7358, 7359,
7374, 7381, 7383, 7388, 7389, 7401, 7406, 7409, 7415, 7439, 7445,
7446, 7448, 7449, 7454, 7462, 7470, 7471, 7487, 7489, 7497, 7503,
7504, 7505, 7509, 7510, 7512, 7514, 7515, 7524, 7544, 7545, 7548,
7562, 7567, 7570, 7571, 7597, 7603, 7608, 7612, 7622, 7628, 7629,
7635, 7640, 7642, 7645, 7646, 7647, 7651, 7655, 7656, 7658, 7660,
7665, 7666, 7674, 7676, 7677, 7678, 7697, 7701, 7703, 7704, 7709,

7719, 7721, 7727, 7733, 7736, 7744, 7746, 7765, 7772, 7778, 7781,
7782, 7792, 7807, 7810, 7837, 7851, 7878, 7883, 7891, 7896, 7897,
7909, 7931, 7932, 7965, 7989, 7999, 8003, 8020, 8064, 8076, 8079,
8094, 8098, 8145, 8157, 8160, 8212, 8213, 8214, 8216, 8222, 8230,
8248, 8252, 8258, 8262, 8266, 8270, 8272, 8283, 8286, 8289, 8312,
8316, 8318, 8330, 8348, 8356, 8357, 8365, 8366, 8369, 8372, 8375,
8379, 8416, 8417, 8418, 8421, 8423, 8443, 8458, 8461, 8477, 8487,
8495, 8507, 8508, 8510, 8511, 8512, 8517, 8518, 8530, 8543, 8555,
8557, 8560, 8562, 8570, 8584, 8589, 8596, 8599, 8609, 8619, 8637,
8639, 8641, 8643, 8644, 8645, 8647, 8649, 8650, 8651, 8653, 8654,
8655, 8657, 8658, 8659, 8662, 8664, 8665, 8666, 8667, 8670, 8671,
8674, 8682, 8684, 8685, 8687, 8690, 8717, 8719, 8721, 8722, 8723,
8730, 8731, 8739, 8740, 8741, 8742, 8752, 8755, 8756, 8762, 8765,
8767, 8768, 8770, 8772, 8775, 8776, 8778, 8782, 8784, 8794, 8799,
8804, 8818, 8819, 8822, 8824, 8825, 8832, 8834, 8835, 8840, 8844,
8851, 8853, 8862, 8874, 8886, 8887, 8895, 8908, 8909, 8914, 8925,
8933, 8935, 8937, 8939, 8940, 8945, 8948, 8955, 8956, 8958, 8960,
8972, 8973, 8974, 8976, 8977, 8983, 8988, 8995, 8996, 8999, 9005,
9009, 9012, 9013, 9018, 9019, 9028, 9029, 9038, 9044, 9052, 9060,
9061, 9065, 9067, 9068, 9070, 9071, 9073, 9075, 9076, 9078, 9083,
9084, 9085, 9087, 9088, 9101, 9103, 9104, 9111, 9114, 9115, 9117,
9124, 9134, 9135, 9151, 9152, 9154, 9155, 9156, 9157, 9159, 9161,
9169, 9175, 9177, 9189, 9192, 9204, 9218, 9220, 9227, 9255, 9265,
9270, 9271, 9275, 9277, 9287, 9301, 9333, 9339, 9349, 9351, 9352,
9354, 9355, 9356, 9357, 9362, 9363, 9375, 9376, 9389, 9391, 9393,
9405, 9407, 9417, 9420, 9421, 9423, 9424, 9426, 9441, 9444, 9449,
9452, 9455, 9470, 9472, 9473, 9474, 9476, 9492, 9493, 9519, 9528,
9530, 9531, 9551, 9552, 9560, 9562, 9567, 9570, 9575, 9581, 9583,
9586, 9596, 9597, 9598, 9610, 9619, 9630, 9639, 9640, 9641, 9642,
9643, 9644, 9651, 9663, 9665, 9676, 9685, 9694, 9695, 9696, 9697,
9699, 9700, 9718, 9724, 9729, 9733, 9752, 9754, 9755, 9765, 9775,
9787, 9796, 9798, 9800, 9806, 9846, 9852, 9856
United States Department of Agriculture (USDA)–Arlington
Experimental Farm at Arlington, Virginia (1900-1942) 380, 398,
404, 410, 436, 438, 456, 457, 458, 474, 506, 522, 543, 556, 557,
596, 600, 605, 616, 623, 633, 634, 636, 637, 669, 672, 686, 706,
707, 709, 719, 720, 749, 751, 757, 759, 768, 777, 790, 813, 814,
819, 842, 853, 878, 893, 939, 944, 974, 1006, 1007, 1018, 1070,
1071, 1124, 1188, 1251, 1422, 1491, 1513, 1522, 1527, 1531, 1535,
1565, 1616, 1707, 1754, 1774, 1789, 1816, 1822, 1823, 1839, 1864,
1870, 1872, 1883, 1899, 1902, 1954, 1956, 1960, 2010, 2016, 2030,
2048, 2051, 2055, 2065, 2081, 2095, 2158, 2168, 2169, 2186, 2194,
2319, 2329, 2333, 2339, 2344, 2349, 2368, 2439, 2528, 2530, 2629,
2667, 2706, 2726, 2825, 2897, 2967, 2986, 3103, 3141, 3230, 3363,
3390, 3429, 3430, 3431, 3612, 3613, 3683, 3875, 3876, 3977, 4134,
4557, 4657, 5071, 5487, 6499, 6512, 8038, 8113, 8137, 8138, 8184,
8186, 8766, 9056, 9242, 9527, 9886
United States Department of Agriculture (USDA)–Bureau of
Agricultural and Industrial Chemistry (1943-1953). Including
Bureau of Agricultural Chemistry and Engineering (1938-1943),
Bureau of Chemistry and Soils (1927-1938), and Bureau of
Chemistry (1901-1927). Transferred to the Agricultural Research
Service (ARS) in 1953 543, 775, 806, 871, 1005, 1014, 1025, 1066,
1068, 1124, 1173, 1364, 1414, 1439, 1488, 1495, 1511, 1524, 1533,
1539, 1544, 1553, 1566, 1580, 1581, 1603, 1605, 1640, 1641, 1644,
1645, 1666, 1704, 1730, 1738, 1755, 1762, 1770, 1830, 1865, 1869,
1870, 1974, 1997, 2021, 2050, 2084, 2085, 2086, 2087, 2088, 2089,
2090, 2105, 2117, 2118, 2185, 2236, 2344, 2391, 2468, 2471, 2672,
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2710, 2719, 2756, 2974, 3007, 3017, 3018, 3050, 3051, 3056, 3075,
3101, 3103, 3110, 3116, 3123, 3130, 3150, 3165, 3185, 3189, 3194,
3202, 3203, 3212, 3216, 3228, 3231, 3235, 3244, 3246, 3248, 3249,
3250, 3252, 3277, 3278, 3279, 3280, 3283, 3292, 3301, 3310, 3345,
3363, 3386, 3387, 3389, 3441, 3456, 3462, 3468, 3478, 3501, 3504,
3521, 3522, 3523, 3524, 3525, 3526, 3529, 3533, 3542, 3547, 3548,
3549, 3553, 3557, 3566, 3575, 3576, 3577, 3579, 3591, 3605, 3606,
3607, 3640, 3641, 3649, 3676, 3695, 3711, 3712, 3718, 3728, 3737,
3739, 3772, 3786, 3799, 3816, 3838, 3844, 3855, 3862, 3863, 3872,
3883, 3887, 3903, 3904, 3908, 3918, 3922, 3923, 3924, 3933, 3935,
3938, 3948, 3960, 3978, 3979, 3980, 3983, 3987, 3992, 3993, 3997,
4001, 4002, 4010, 4016, 4021, 4041, 4042, 4061, 4073, 4074, 4084,
4086, 4106, 4138, 4221, 4251, 4269, 4279, 4283, 4331, 4347, 4371,
4390, 4407, 4432, 4434, 4442, 4447, 4457, 4465, 4478, 4481, 4482,
4486, 4489, 4494, 4499, 4500, 4529, 4531, 4541, 4550, 4551, 4556,
4576, 4577, 4578, 4601, 4604, 4608, 4614, 4621, 4637, 4640, 4641,
4659, 4670, 4674, 4680, 4692, 4706, 4710, 4724, 4731, 4738, 4743,
4746, 4755, 4756, 4758, 4765, 4772, 4793, 4797, 4807, 4810, 4826,
4828, 4830, 4831, 4834, 4835, 4836, 4837, 4839, 4841, 4842, 4843,
4844, 4845, 4846, 4847, 4848, 4849, 4850, 4860, 4863, 4866, 4880,
4886, 4904, 4931, 4936, 4958, 4965, 4973, 4977, 4997, 5002, 5036,
5042, 5083, 5136, 5137, 5183, 5186, 5194, 5204, 5229, 5230, 5236,
5251, 5277, 5419, 6082, 6083, 6109, 6942, 9155, 9490, 9674
United States Department of Agriculture (USDA)–Bureau of
Agricultural Economics (1922-1953). Including Bureau of Markets
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921),
and Office of Farm Management and Farm Economics (1905-1922).
Transferred in 1953 to USDA’s Economic Research Service 927,
1011, 1148, 1200, 1338, 1415, 1598, 1600, 1602, 1614, 1622, 1623,
1650, 1686, 1703, 1708, 1744, 1759, 1781, 1836, 1860, 1890, 1891,
1914, 1941, 1971, 1994, 2021, 2097, 2098, 2100, 2112, 2122, 2163,
2174, 2220, 2222, 2228, 2234, 2271, 2289, 2318, 2344, 2345, 2381,
2453, 2550, 2552, 2556, 2592, 2605, 2639, 2642, 2652, 2663, 2699,
2700, 2708, 2709, 2717, 2817, 2850, 2854, 2864, 2918, 2939, 2964,
2965, 2987, 2996, 3021, 3028, 3038, 3045, 3047, 3048, 3049, 3052,
3069, 3070, 3090, 3092, 3094, 3100, 3113, 3118, 3119, 3138, 3161,
3178, 3179, 3189, 3192, 3195, 3196, 3268, 3288, 3289, 3291, 3316,
3317, 3320, 3327, 3330, 3331, 3333, 3334, 3339, 3341, 3350, 3351,
3356, 3364, 3379, 3380, 3400, 3401, 3407, 3408, 3409, 3410, 3413,
3414, 3417, 3440, 3453, 3465, 3467, 3476, 3484, 3510, 3574, 3694,
3748, 3763, 3808, 3906, 3958, 3990, 4004, 4013, 4046, 4122, 4185,
4289, 4386, 4396, 4397, 4413, 4424, 4425, 4428, 4449, 4450, 4479,
4485, 4495, 4501, 4534, 4535, 4536, 4682, 4683, 4684, 4685, 4697,
4698, 4745, 4751, 4759, 4771, 4785, 4870, 4882, 5051, 5064, 5065,
5066, 5084, 5136, 5201, 5203, 5253, 5267, 5527, 5533, 5754, 6009,
6010, 6011, 6012, 6013, 6017, 6018, 6019, 6020, 6041, 6042, 6043,
6044, 6046, 6047, 6048, 6053, 6054, 6055, 6057, 6109, 9095, 9198
United States Department of Agriculture (USDA)–Bureau of
Entomology and Plant Quarantine (1934-1953). Including the
Bureau of Entomology (1904-1934). Transferred to the Agricultural
Research Service in 1953 543, 903, 1038, 1062, 1436, 1985, 2021,
2344, 2404, 2520, 2802, 2820, 2894, 3377, 3463, 3753, 3982, 4473,
4636, 4693, 4945, 5000, 5095, 5139
United States Department of Agriculture (USDA)–Bureau of
Human Nutrition and Home Economics (1943-1953). Including
Bureau of Home Economics (1923-1943), Office of Home
Economics (1915-1923), and Nutrition and Home Economics Work

in the Office of Experiment Stations (1894-1915). Transferred to the
Agricultural Research Service in 1953 261, 273, 323, 358, 375, 378,
629, 803, 826, 827, 863, 870, 1096, 1187, 1307, 1405, 1435, 1495,
1563, 1627, 1659, 1742, 1841, 2021, 2024, 2025, 2344, 2553, 2879,
2941, 2946, 2997, 3004, 3040, 3131, 3184, 3193, 3287, 3324, 3390,
3460, 3613, 3624, 3718, 3759, 3767, 3819, 3886, 3935, 3963, 3968,
3969, 4092, 4134, 4273, 4281, 4288, 4373, 4519, 4521, 5331, 7289,
7529, 7603, 8036, 8175, 8202, 8380, 9555
United States Department of Agriculture (USDA)–Bureau of Plant
Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Office of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
Transferred to Agricultural Research Service in 1953 56, 215, 230,
252, 279, 282, 287, 318, 335, 339, 350, 352, 393, 412, 418, 423,
424, 431, 433, 437, 438, 443, 456, 457, 467, 469, 475, 486, 506,
513, 518, 522, 537, 539, 540, 543, 547, 556, 559, 562, 563, 564,
566, 580, 583, 596, 597, 600, 601, 603, 604, 605, 609, 614, 615,
616, 619, 621, 622, 623, 627, 630, 631, 632, 633, 634, 635, 636,
637, 638, 639, 650, 658, 659, 660, 661, 664, 665, 666, 668, 669,
670, 672, 674, 675, 676, 677, 682, 683, 684, 685, 686, 688, 689,
690, 691, 696, 697, 703, 706, 709, 710, 711, 714, 715, 716, 717,
718, 719, 720, 721, 722, 723, 724, 727, 728, 729, 730, 731, 732,
733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745,
747, 749, 751, 752, 753, 755, 757, 759, 760, 762, 768, 769, 773,
777, 782, 790, 792, 793, 796, 797, 798, 800, 801, 802, 804, 807,
812, 813, 814, 815, 816, 817, 818, 819, 820, 828, 829, 830, 834,
838, 840, 841, 842, 843, 845, 849, 851, 852, 853, 854, 855, 865,
872, 878, 879, 880, 887, 888, 891, 893, 902, 912, 913, 914, 927,
932, 935, 938, 939, 943, 944, 946, 947, 948, 952, 959, 961, 965,
974, 978, 982, 983, 986, 987, 990, 993, 998, 999, 1000, 1006, 1007,
1008, 1009, 1010, 1014, 1015, 1018, 1034, 1036, 1037, 1039, 1040,
1041, 1056, 1067, 1070, 1071, 1072, 1073, 1074, 1080, 1081, 1083,
1084, 1085, 1086, 1089, 1091, 1095, 1098, 1111, 1115, 1118, 1119,
1122, 1129, 1130, 1137, 1138, 1146, 1147, 1150, 1160, 1161, 1165,
1168, 1169, 1173, 1175, 1176, 1179, 1180, 1181, 1182, 1183, 1184,
1185, 1186, 1188, 1189, 1190, 1191, 1214, 1217, 1220, 1221, 1223,
1225, 1226, 1227, 1228, 1229, 1230, 1231, 1234, 1235, 1237, 1238,
1239, 1240, 1241, 1242, 1244, 1245, 1248, 1251, 1253, 1255, 1260,
1268, 1269, 1275, 1276, 1279, 1283, 1284, 1311, 1312, 1313, 1314,
1315, 1321, 1324, 1333, 1339, 1343, 1349, 1359, 1376, 1384, 1386,
1387, 1400, 1422, 1424, 1425, 1428, 1431, 1445, 1459, 1461, 1462,
1467, 1470, 1471, 1472, 1481, 1487, 1489, 1490, 1491, 1492, 1496,
1505, 1512, 1513, 1514, 1521, 1524, 1527, 1528, 1535, 1537, 1546,
1547, 1548, 1558, 1560, 1561, 1562, 1565, 1569, 1570, 1573, 1583,
1594, 1597, 1599, 1601, 1604, 1612, 1613, 1616, 1617, 1618, 1625,
1626, 1628, 1631, 1643, 1649, 1651, 1659, 1660, 1661, 1667, 1673,
1674, 1680, 1681, 1683, 1694, 1695, 1696, 1697, 1700, 1702, 1704,
1705, 1707, 1710, 1711, 1712, 1713, 1714, 1715, 1716, 1734, 1735,
1740, 1741, 1743, 1746, 1752, 1753, 1754, 1756, 1757, 1765, 1767,
1773, 1774, 1777, 1778, 1785, 1788, 1789, 1790, 1791, 1793, 1795,
1797, 1804, 1809, 1811, 1816, 1817, 1818, 1820, 1823, 1825, 1826,
1827, 1828, 1834, 1835, 1839, 1845, 1847, 1852, 1853, 1856, 1858,
1859, 1862, 1870, 1871, 1872, 1873, 1875, 1876, 1877, 1882, 1883,
1885, 1887, 1888, 1900, 1901, 1902, 1903, 1904, 1905, 1907, 1912,
1913, 1915, 1918, 1919, 1921, 1930, 1931, 1935, 1936, 1938, 1939,
1940, 1944, 1946, 1954, 1955, 1958, 1965, 1966, 1968, 1973, 1991,
1993, 1996, 1999, 2000, 2003, 2007, 2010, 2012, 2013, 2016, 2018,
2020, 2021, 2022, 2028, 2029, 2030, 2031, 2032, 2033, 2034, 2035,
2036, 2037, 2039, 2040, 2041, 2042, 2043, 2044, 2045, 2046, 2047,
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2048, 2049, 2050, 2051, 2052, 2053, 2054, 2055, 2056, 2057, 2058,
2059, 2060, 2061, 2062, 2063, 2064, 2065, 2067, 2069, 2071, 2072,
2074, 2080, 2081, 2084, 2091, 2092, 2093, 2095, 2096, 2101, 2106,
2108, 2109, 2110, 2111, 2114, 2115, 2123, 2128, 2129, 2130, 2131,
2132, 2134, 2136, 2138, 2148, 2153, 2155, 2158, 2168, 2169, 2180,
2186, 2194, 2196, 2198, 2204, 2206, 2207, 2208, 2210, 2213, 2214,
2219, 2229, 2231, 2239, 2240, 2246, 2247, 2248, 2257, 2270, 2275,
2276, 2277, 2304, 2307, 2311, 2313, 2316, 2319, 2327, 2328, 2329,
2330, 2332, 2333, 2334, 2335, 2336, 2337, 2344, 2349, 2365, 2366,
2367, 2369, 2370, 2371, 2380, 2382, 2386, 2388, 2389, 2393, 2394,
2395, 2402, 2411, 2418, 2419, 2420, 2425, 2426, 2429, 2439, 2447,
2451, 2454, 2464, 2482, 2483, 2505, 2507, 2511, 2527, 2528, 2530,
2536, 2543, 2552, 2563, 2567, 2568, 2572, 2573, 2578, 2587, 2588,
2589, 2590, 2591, 2594, 2606, 2607, 2608, 2613, 2615, 2619, 2620,
2621, 2624, 2625, 2627, 2628, 2629, 2630, 2631, 2632, 2633, 2634,
2635, 2636, 2637, 2638, 2640, 2641, 2645, 2647, 2654, 2655, 2656,
2660, 2661, 2667, 2669, 2671, 2673, 2675, 2676, 2677, 2678, 2682,
2685, 2686, 2687, 2688, 2689, 2690, 2692, 2693, 2694, 2695, 2701,
2706, 2707, 2720, 2721, 2723, 2724, 2726, 2727, 2728, 2730, 2731,
2734, 2736, 2737, 2738, 2739, 2740, 2741, 2742, 2743, 2744, 2752,
2753, 2755, 2756, 2758, 2759, 2760, 2761, 2762, 2763, 2764, 2765,
2766, 2768, 2769, 2770, 2772, 2775, 2776, 2777, 2778, 2779, 2782,
2783, 2784, 2785, 2786, 2787, 2788, 2789, 2790, 2791, 2792, 2793,
2794, 2795, 2796, 2797, 2800, 2801, 2809, 2810, 2813, 2816, 2819,
2828, 2829, 2830, 2834, 2835, 2836, 2838, 2839, 2840, 2841, 2842,
2845, 2846, 2847, 2848, 2849, 2851, 2853, 2855, 2857, 2858, 2859,
2860, 2863, 2867, 2870, 2871, 2872, 2874, 2875, 2876, 2877, 2878,
2880, 2881, 2882, 2883, 2884, 2885, 2886, 2888, 2895, 2896, 2897,
2899, 2900, 2901, 2912, 2914, 2915, 2917, 2930, 2933, 2951, 2953,
2960, 2967, 2972, 2973, 2976, 2989, 3008, 3009, 3010, 3011, 3013,
3022, 3025, 3036, 3039, 3042, 3043, 3044, 3055, 3059, 3062, 3064,
3076, 3077, 3080, 3082, 3088, 3089, 3102, 3106, 3107, 3110, 3111,
3112, 3141, 3152, 3153, 3154, 3163, 3170, 3183, 3205, 3209, 3210,
3212, 3213, 3215, 3217, 3220, 3222, 3228, 3229, 3231, 3232, 3236,
3243, 3247, 3249, 3266, 3277, 3281, 3285, 3290, 3305, 3306, 3310,
3314, 3315, 3319, 3328, 3347, 3348, 3362, 3363, 3374, 3389, 3390,
3398, 3399, 3404, 3406, 3418, 3428, 3429, 3430, 3431, 3432, 3435,
3444, 3451, 3495, 3496, 3499, 3527, 3534, 3535, 3536, 3537, 3561,
3596, 3598, 3600, 3601, 3611, 3612, 3616, 3628, 3629, 3631, 3635,
3669, 3683, 3684, 3685, 3689, 3693, 3710, 3716, 3735, 3743, 3747,
3750, 3752, 3759, 3785, 3786, 3805, 3836, 3852, 3853, 3855, 3861,
3864, 3874, 3875, 3877, 3887, 3894, 3908, 3912, 3925, 3926, 3927,
3928, 3953, 3955, 3961, 3969, 3972, 4007, 4009, 4018, 4026, 4029,
4030, 4033, 4037, 4053, 4060, 4063, 4069, 4097, 4102, 4110, 4111,
4126, 4128, 4134, 4141, 4145, 4147, 4156, 4161, 4188, 4189, 4203,
4210, 4217, 4218, 4249, 4276, 4282, 4290, 4291, 4292, 4293, 4302,
4303, 4304, 4305, 4306, 4308, 4309, 4314, 4315, 4316, 4317, 4318,
4319, 4335, 4337, 4339, 4342, 4343, 4344, 4345, 4346, 4350, 4351,
4358, 4362, 4372, 4387, 4398, 4400, 4408, 4410, 4426, 4427, 4443,
4464, 4474, 4475, 4477, 4483, 4492, 4523, 4527, 4528, 4542, 4549,
4557, 4596, 4597, 4606, 4609, 4620, 4626, 4628, 4630, 4635, 4644,
4645, 4656, 4657, 4658, 4661, 4673, 4695, 4699, 4700, 4704, 4707,
4709, 4711, 4713, 4719, 4729, 4742, 4752, 4753, 4760, 4761, 4763,
4776, 4796, 4798, 4800, 4801, 4804, 4814, 4815, 4816, 4817, 4818,
4819, 4820, 4821, 4822, 4823, 4825, 4840, 4857, 4859, 4864, 4868,
4877, 4878, 4881, 4883, 4888, 4895, 4901, 4902, 4916, 4918, 4925,
4930, 4942, 4960, 4962, 4963, 4964, 4967, 4970, 4972, 4983, 4984,
4985, 4989, 4995, 4998, 5004, 5006, 5007, 5011, 5012, 5030, 5043,
5047, 5048, 5069, 5070, 5071, 5072, 5073, 5074, 5075, 5076, 5077,
5078, 5079, 5090, 5098, 5101, 5104, 5116, 5118, 5137, 5140, 5141,

5150, 5153, 5158, 5172, 5177, 5179, 5180, 5184, 5187, 5213, 5214,
5217, 5219, 5225, 5237, 5239, 5240, 5244, 5278, 5280, 5281, 5332,
5345, 5356, 5409, 5418, 5424, 5425, 5479, 5510, 5513, 5540, 5620,
5632, 5731, 5758, 5770, 5784, 5808, 5860, 5881, 5977, 6109, 6116,
6215, 6229, 6337, 6402, 6415, 6436, 6452, 6512, 6527, 6578, 6628,
6692, 6748, 6815, 6828, 6865, 6871, 6873, 6875, 6883, 6959, 7022,
7074, 7112, 7164, 7180, 7234, 7268, 7273, 7281, 7301, 7386, 7488,
7620, 7621, 7639, 7650, 7726, 7848, 7931, 7932, 7934, 8030, 8036,
8037, 8038, 8039, 8044, 8060, 8126, 8137, 8184, 8185, 8186, 8187,
8199, 8200, 8202, 8219, 8237, 8253, 8322, 8392, 8393, 8394, 8401,
8450, 8462, 8463, 8470, 8483, 8490, 8505, 8540, 8558, 8586, 8590,
8766, 8784, 8868, 8870, 8900, 9164, 9341, 9347, 9384, 9400, 9408,
9409, 9412, 9429, 9430, 9450, 9502, 9527, 9546, 9555, 9591, 9610,
9613, 9637, 9645, 9788, 9802, 9810, 9813, 9821, 9823, 9856, 9874,
9886, 9887
United States Department of Agriculture (USDA)–Economic
Research Service (ERS) (1961-) 5891, 5911, 5991, 6008, 6039,
6109, 6110, 6216, 6218, 6284, 6293, 6336, 6344, 6387, 6428, 6482,
6483, 6505, 6509, 6605, 6608, 6651, 6652, 6656, 6662, 6674, 6707,
6708, 6709, 6852, 6900, 6960, 7004, 7008, 7034, 7080, 7081, 7092,
7111, 7114, 7134, 7135, 7190, 7201, 7237, 7277, 7325, 7349, 7361,
7365, 7366, 7400, 7426, 7427, 7437, 7527, 7530, 7546, 7547, 7552,
7553, 7554, 7560, 7581, 7584, 7589, 7653, 7663, 7664, 7668, 7673,
7693, 7705, 7710, 7715, 7722, 7740, 7846, 7867, 8267, 8335, 8344,
8358, 8363, 8367, 8374, 8399, 8411, 8414, 8415, 8459, 8475, 8504,
8509, 8519, 8535, 8536, 8547, 8608, 8622, 8677, 8688, 8703, 8850,
8873, 8911, 8924, 8938, 8983, 9006, 9014, 9056, 9069, 9095, 9155,
9156, 9191, 9198, 9200, 9201, 9281, 9344, 9393, 9556, 9558, 9576,
9592, 9603, 9684, 9702, 9703, 9748, 9756
United States Department of Agriculture (USDA)–Food and
Nutrition Service (FNS) 6953, 6954, 7017, 7019, 7033, 7037, 7084,
7089, 7094, 7116, 7137, 7138, 7198, 7231, 7249, 7310, 7313, 7340,
7423, 7500, 7536, 7538, 7598, 7643, 7869, 7920, 8133, 8223, 8285,
8438, 8552, 8640, 8693, 8991, 9293, 9418, 9504, 9605, 9749, 9760,
9808, 9876
United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Office of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 3341, 3697, 3796, 3797, 3880, 4270, 4310, 4476,
4525, 4643, 4728, 4788, 4821, 5007, 5063, 5205, 5206, 5274, 5294,
5315, 5330, 5351, 5364, 5379, 5389, 5416, 5447, 5456, 5457, 5472,
5481, 5482, 5488, 5522, 5543, 5546, 5550, 5558, 5563, 5565, 5569,
5573, 5574, 5575, 5578, 5579, 5581, 5587, 5598, 5601, 5614, 5628,
5642, 5645, 5652, 5663, 5664, 5668, 5672, 5674, 5677, 5714, 5739,
5742, 5752, 5762, 5767, 5769, 5771, 5796, 5806, 5813, 5815, 5818,
5821, 5824, 5835, 5837, 5839, 5842, 5874, 5896, 5904, 5908, 5909,
5917, 5932, 5933, 5956, 5958, 5961, 5964, 5969, 5972, 5979, 5980,
5991, 6008, 6016, 6032, 6033, 6034, 6037, 6039, 6040, 6050, 6061,
6082, 6083, 6084, 6092, 6095, 6106, 6107, 6109, 6113, 6118, 6120,
6125, 6126, 6128, 6129, 6130, 6131, 6132, 6134, 6135, 6144, 6145,
6146, 6149, 6151, 6152, 6153, 6154, 6155, 6162, 6169, 6170, 6173,
6174, 6175, 6176, 6177, 6178, 6179, 6180, 6181, 6183, 6184, 6185,
6188, 6193, 6194, 6195, 6197, 6198, 6216, 6228, 6233, 6240, 6241,
6242, 6250, 6260, 6268, 6282, 6284, 6290, 6291, 6292, 6294, 6339,
6341, 6342, 6343, 6344, 6355, 6361, 6362, 6375, 6377, 6390, 6401,
6403, 6404, 6411, 6414, 6418, 6448, 6465, 6485, 6510, 6534, 6539,
6550, 6556, 6565, 6586, 6594, 6623, 6631, 6641, 6654, 6659, 6660,
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6663, 6665, 6666, 6668, 6703, 6705, 6711, 6718, 6741, 6746, 6747,
6763, 6765, 6767, 6777, 6799, 6800, 6806, 6813, 6824, 6833, 6843,
6844, 6848, 6849, 6861, 6870, 6874, 6877, 6889, 6897, 6898, 6907,
6908, 6947, 6950, 6964, 6972, 6986, 6989, 6991, 6992, 7001, 7003,
7009, 7030, 7031, 7071, 7083, 7092, 7095, 7096, 7102, 7109, 7113,
7114, 7118, 7119, 7120, 7123, 7127, 7133, 7134, 7135, 7147, 7174,
7177, 7196, 7203, 7230, 7235, 7237, 7238, 7239, 7240, 7246, 7254,
7332, 7339, 7345, 7347, 7363, 7365, 7366, 7368, 7372, 7396, 7399,
7400, 7404, 7412, 7416, 7428, 7442, 7443, 7444, 7450, 7451, 7460,
7461, 7480, 7483, 7484, 7539, 7550, 7555, 7556, 7561, 7563, 7564,
7565, 7569, 7595, 7600, 7601, 7617, 7618, 7624, 7627, 7634, 7668,
7680, 7683, 7684, 7686, 7690, 7691, 7692, 7693, 7695, 7700, 7710,
7716, 7722, 7740, 7758, 7759, 7773, 7774, 7775, 7783, 7786, 7795,
7797, 7798, 7805, 7808, 7812, 7813, 7814, 7815, 7822, 7827, 7830,
7835, 7836, 7858, 7865, 7886, 7912, 7930, 7946, 7981, 7988, 7993,
7998, 8000, 8013, 8014, 8015, 8016, 8018, 8032, 8043, 8061, 8119,
8153, 8154, 8159, 8167, 8169, 8177, 8179, 8182, 8183, 8205, 8224,
8250, 8251, 8274, 8275, 8288, 8295, 8303, 8307, 8308, 8309, 8311,
8334, 8344, 8351, 8362, 8367, 8370, 8371, 8398, 8424, 8433, 8474,
8496, 8506, 8522, 8528, 8532, 8545, 8549, 8553, 8556, 8560, 8619,
8630, 8672, 8676, 8677, 8679, 8680, 8696, 8698, 8703, 8753, 8789,
8808, 8813, 8817, 8854, 8866, 8875, 8877, 8893, 8906, 8951, 8983,
8986, 8989, 9004, 9050, 9074, 9100, 9105, 9110, 9205, 9231, 9327,
9328, 9330, 9335, 9365, 9404, 9464, 9534, 9546, 9601, 9608, 9686,
9746, 9759, 9766, 9770, 9773, 9777, 9780, 9781, 9789, 9845, 9853,
9872
United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 1, 43,
44, 45, 46, 47, 48, 51, 56, 61, 65, 70, 72, 74, 77, 92, 104, 111, 125,
136, 148, 178, 185, 201, 207, 208, 212, 213, 216, 218, 219, 243,
251, 259, 260, 269, 277, 280, 284, 285, 290, 298, 301, 302, 319,
327, 331, 345, 348, 356, 362, 381, 392, 396, 398, 399, 400, 403,
404, 405, 409, 410, 421, 423, 427, 428, 436, 441, 454, 456, 457,
458, 462, 463, 468, 472, 473, 485, 487, 490, 491, 492, 499, 501,
502, 511, 519, 524, 525, 530, 544, 557, 565, 570, 571, 575, 579,
581, 582, 586, 590, 619, 620, 622, 623, 627, 628, 632, 634, 635,
636, 637, 641, 644, 654, 657, 658, 659, 661, 667, 671, 673, 684,
685, 686, 688, 695, 698, 705, 710, 723, 731, 736, 739, 742, 748,
749, 752, 754, 765, 766, 780, 781, 784, 785, 786, 787, 792, 793,
794, 795, 798, 799, 805, 808, 810, 821, 822, 848, 850, 857, 858,
860, 864, 869, 874, 875, 876, 888, 892, 894, 899, 904, 905, 906,
925, 933, 935, 940, 948, 949, 950, 953, 972, 973, 989, 995, 998,
1001, 1012, 1016, 1017, 1021, 1045, 1053, 1055, 1067, 1082, 1093,
1107, 1112, 1114, 1117, 1120, 1121, 1135, 1142, 1143, 1149, 1157,
1159, 1171, 1177, 1192, 1203, 1224, 1236, 1246, 1252, 1254, 1256,
1262, 1264, 1265, 1266, 1267, 1272, 1274, 1277, 1281, 1286, 1288,
1290, 1293, 1294, 1295, 1296, 1297, 1300, 1301, 1302, 1304, 1305,
1308, 1320, 1323, 1327, 1334, 1337, 1344, 1354, 1366, 1372, 1375,
1379, 1392, 1394, 1395, 1397, 1398, 1399, 1402, 1403, 1404, 1407,
1408, 1410, 1411, 1412, 1417, 1418, 1419, 1426, 1427, 1429, 1430,
1433, 1434, 1437, 1438, 1440, 1442, 1444, 1448, 1451, 1453, 1454,
1455, 1457, 1460, 1465, 1476, 1480, 1482, 1486, 1497, 1500, 1506,
1510, 1525, 1531, 1538, 1545, 1554, 1567, 1574, 1578, 1582, 1585,
1593, 1596, 1611, 1619, 1637, 1639, 1655, 1657, 1658, 1669, 1676,
1679, 1687, 1693, 1699, 1701, 1702, 1706, 1722, 1726, 1733, 1761,

1764, 1772, 1776, 1780, 1782, 1784, 1792, 1807, 1812, 1815, 1819,
1822, 1829, 1832, 1833, 1838, 1840, 1855, 1861, 1874, 1878, 1884,
1886, 1889, 1897, 1909, 1917, 1922, 1929, 1932, 1942, 1944, 1948,
1956, 1957, 1960, 1964, 1968, 1970, 1979, 1982, 1990, 2001, 2014,
2015, 2026, 2027, 2038, 2079, 2082, 2103, 2125, 2133, 2139, 2141,
2142, 2143, 2153, 2154, 2156, 2162, 2164, 2165, 2167, 2173, 2175,
2187, 2197, 2200, 2217, 2223, 2224, 2225, 2230, 2233, 2235, 2241,
2242, 2243, 2247, 2257, 2258, 2260, 2264, 2266, 2268, 2269, 2278,
2282, 2283, 2285, 2288, 2290, 2291, 2292, 2308, 2314, 2316, 2319,
2321, 2326, 2330, 2331, 2332, 2334, 2340, 2344, 2347, 2350, 2353,
2354, 2355, 2356, 2371, 2373, 2374, 2375, 2376, 2377, 2378, 2379,
2383, 2384, 2385, 2387, 2388, 2389, 2390, 2396, 2398, 2406, 2409,
2412, 2413, 2414, 2421, 2422, 2423, 2428, 2434, 2437, 2438, 2441,
2442, 2447, 2455, 2456, 2457, 2462, 2464, 2465, 2466, 2467, 2469,
2475, 2477, 2481, 2485, 2487, 2488, 2500, 2502, 2508, 2513, 2524,
2525, 2533, 2534, 2538, 2539, 2541, 2542, 2547, 2557, 2558, 2561,
2564, 2568, 2569, 2575, 2586, 2588, 2598, 2599, 2601, 2611, 2618,
2621, 2651, 2658, 2659, 2662, 2683, 2704, 2712, 2722, 2725, 2745,
2808, 2814, 2826, 2832, 2837, 2862, 2873, 2880, 2920, 2921, 2927,
2929, 2940, 2945, 2948, 2957, 2968, 2969, 2977, 2978, 2985, 2986,
3006, 3019, 3025, 3027, 3034, 3043, 3082, 3093, 3097, 3098, 3102,
3117, 3121, 3133, 3142, 3143, 3157, 3175, 3180, 3211, 3213, 3214,
3227, 3236, 3256, 3257, 3258, 3260, 3262, 3264, 3275, 3286, 3295,
3297, 3307, 3308, 3309, 3310, 3318, 3332, 3337, 3338, 3352, 3361,
3362, 3363, 3369, 3370, 3371, 3372, 3373, 3382, 3384, 3385, 3393,
3397, 3402, 3403, 3406, 3424, 3426, 3428, 3437, 3443, 3445, 3454,
3458, 3459, 3470, 3471, 3474, 3475, 3477, 3488, 3490, 3492, 3493,
3500, 3512, 3514, 3517, 3528, 3531, 3539, 3544, 3560, 3562, 3567,
3573, 3599, 3602, 3615, 3622, 3623, 3627, 3632, 3638, 3639, 3643,
3646, 3651, 3654, 3655, 3660, 3661, 3675, 3688, 3696, 3700, 3703,
3707, 3710, 3713, 3721, 3723, 3726, 3727, 3743, 3745, 3747, 3751,
3755, 3761, 3762, 3768, 3769, 3771, 3773, 3778, 3781, 3783, 3791,
3794, 3801, 3802, 3804, 3807, 3811, 3815, 3820, 3821, 3823, 3827,
3829, 3831, 3834, 3839, 3840, 3843, 3846, 3847, 3848, 3849, 3850,
3851, 3857, 3858, 3859, 3865, 3868, 3891, 3907, 3910, 3911, 3921,
3930, 3931, 3932, 3934, 3943, 3944, 3945, 3951, 3952, 3966, 3973,
3976, 3986, 3991, 3994, 3995, 3998, 4000, 4007, 4008, 4011, 4012,
4015, 4017, 4020, 4022, 4023, 4025, 4034, 4035, 4036, 4038, 4039,
4040, 4062, 4067, 4071, 4081, 4083, 4096, 4098, 4101, 4102, 4113,
4117, 4118, 4123, 4124, 4125, 4133, 4136, 4147, 4148, 4162, 4168,
4172, 4178, 4186, 4187, 4192, 4193, 4194, 4199, 4201, 4205, 4206,
4208, 4211, 4214, 4215, 4219, 4222, 4231, 4237, 4239, 4240, 4241,
4242, 4254, 4258, 4267, 4277, 4281, 4298, 4299, 4312, 4323, 4324,
4325, 4327, 4328, 4339, 4340, 4358, 4361, 4365, 4368, 4369, 4374,
4377, 4378, 4379, 4383, 4402, 4408, 4414, 4416, 4417, 4421, 4433,
4435, 4440, 4441, 4456, 4467, 4468, 4469, 4480, 4484, 4491, 4502,
4508, 4509, 4510, 4511, 4512, 4513, 4516, 4520, 4526, 4530, 4543,
4544, 4558, 4561, 4562, 4563, 4564, 4565, 4566, 4568, 4569, 4570,
4571, 4572, 4573, 4579, 4581, 4589, 4590, 4594, 4595, 4600, 4610,
4612, 4615, 4623, 4627, 4629, 4631, 4633, 4638, 4645, 4648, 4657,
4662, 4663, 4665, 4666, 4667, 4668, 4669, 4671, 4675, 4676, 4686,
4689, 4690, 4691, 4701, 4712, 4715, 4721, 4725, 4727, 4736, 4744,
4746, 4747, 4753, 4766, 4767, 4768, 4773, 4775, 4776, 4777, 4778,
4780, 4781, 4782, 4787, 4794, 4803, 4806, 4809, 4824, 4851, 4853,
4857, 4862, 4865, 4867, 4873, 4890, 4906, 4907, 4908, 4909, 4911,
4913, 4918, 4919, 4934, 4935, 4937, 4938, 4939, 4943, 4947, 4948,
4953, 4954, 4961, 4966, 4967, 4968, 4969, 4974, 4975, 4980, 4982,
4985, 4986, 4987, 4990, 4991, 4996, 4999, 5003, 5005, 5010, 5018,
5032, 5034, 5038, 5039, 5041, 5044, 5046, 5056, 5079, 5082, 5085,
5086, 5092, 5093, 5099, 5109, 5110, 5114, 5122, 5123, 5124, 5128,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3554
5129, 5130, 5132, 5133, 5142, 5146, 5151, 5152, 5154, 5155, 5156,
5159, 5165, 5166, 5171, 5173, 5174, 5176, 5189, 5190, 5192, 5193,
5197, 5202, 5208, 5209, 5216, 5218, 5220, 5221, 5223, 5224, 5226,
5231, 5232, 5234, 5235, 5238, 5243, 5254, 5255, 5257, 5261, 5262,
5265, 5266, 5268, 5271, 5280, 5284, 5288, 5291, 5292, 5293, 5298,
5299, 5303, 5307, 5308, 5311, 5314, 5316, 5318, 5319, 5322, 5328,
5333, 5337, 5339, 5341, 5342, 5343, 5344, 5346, 5361, 5365, 5382,
5388, 5392, 5394, 5395, 5398, 5400, 5405, 5407, 5410, 5411, 5412,
5414, 5420, 5426, 5427, 5429, 5432, 5433, 5440, 5449, 5451, 5458,
5459, 5466, 5468, 5474, 5480, 5486, 5487, 5490, 5504, 5505, 5511,
5512, 5515, 5516, 5524, 5528, 5530, 5531, 5534, 5535, 5542, 5548,
5551, 5554, 5555, 5557, 5559, 5570, 5571, 5582, 5583, 5586, 5595,
5596, 5600, 5606, 5608, 5609, 5613, 5615, 5618, 5624, 5627, 5631,
5644, 5648, 5650, 5654, 5659, 5669, 5685, 5690, 5697, 5701, 5704,
5705, 5706, 5707, 5708, 5711, 5719, 5728, 5740, 5741, 5744, 5753,
5756, 5761, 5765, 5766, 5774, 5782, 5790, 5802, 5812, 5817, 5819,
5820, 5822, 5828, 5847, 5849, 5852, 5863, 5864, 5865, 5866, 5868,
5873, 5875, 5876, 5880, 5890, 5897, 5901, 5910, 5912, 5916, 5922,
5923, 5934, 5940, 5941, 5942, 5944, 5951, 5952, 5959, 5962, 5966,
5967, 5971, 5973, 5974, 5982, 5985, 5988, 5994, 5997, 6000, 6003,
6005, 6021, 6022, 6031, 6035, 6045, 6056, 6060, 6074, 6075, 6076,
6090, 6092, 6094, 6096, 6101, 6102, 6104, 6105, 6109, 6110, 6114,
6124, 6138, 6140, 6143, 6165, 6172, 6182, 6186, 6187, 6191, 6201,
6211, 6214, 6217, 6223, 6225, 6226, 6236, 6239, 6244, 6249, 6254,
6259, 6263, 6264, 6266, 6270, 6273, 6275, 6277, 6286, 6301, 6304,
6307, 6308, 6310, 6311, 6316, 6318, 6324, 6325, 6328, 6329, 6330,
6331, 6332, 6333, 6335, 6340, 6352, 6354, 6358, 6359, 6360, 6368,
6370, 6371, 6372, 6373, 6374, 6376, 6385, 6386, 6388, 6391, 6395,
6396, 6397, 6408, 6412, 6423, 6425, 6426, 6429, 6431, 6433, 6435,
6437, 6438, 6440, 6441, 6444, 6445, 6446, 6447, 6450, 6456, 6460,
6469, 6471, 6477, 6478, 6479, 6487, 6492, 6494, 6497, 6498, 6499,
6502, 6503, 6512, 6516, 6517, 6519, 6521, 6523, 6524, 6532, 6537,
6541, 6566, 6576, 6577, 6578, 6596, 6601, 6603, 6610, 6616, 6618,
6625, 6629, 6632, 6637, 6638, 6639, 6642, 6645, 6646, 6672, 6677,
6678, 6680, 6683, 6684, 6685, 6686, 6688, 6698, 6715, 6726, 6731,
6732, 6737, 6739, 6744, 6756, 6757, 6760, 6762, 6769, 6770, 6776,
6782, 6790, 6793, 6796, 6807, 6808, 6809, 6810, 6811, 6812, 6816,
6817, 6820, 6822, 6834, 6835, 6838, 6855, 6857, 6862, 6863, 6865,
6867, 6868, 6869, 6876, 6878, 6879, 6880, 6881, 6882, 6883, 6886,
6888, 6906, 6909, 6913, 6916, 6918, 6923, 6928, 6931, 6933, 6934,
6935, 6940, 6941, 6942, 6943, 6944, 6951, 6963, 6965, 6966, 6967,
6968, 6969, 6970, 6971, 6976, 6979, 6982, 6987, 6988, 6990, 6998,
7013, 7028, 7032, 7039, 7050, 7057, 7058, 7063, 7069, 7070, 7072,
7076, 7078, 7079, 7093, 7097, 7101, 7103, 7106, 7107, 7117, 7121,
7122, 7126, 7132, 7136, 7139, 7143, 7146, 7148, 7151, 7152, 7157,
7160, 7171, 7176, 7181, 7183, 7189, 7191, 7193, 7194, 7197, 7200,
7202, 7204, 7208, 7215, 7218, 7219, 7220, 7221, 7222, 7224, 7225,
7226, 7228, 7232, 7242, 7248, 7253, 7258, 7260, 7261, 7262, 7263,
7264, 7265, 7272, 7282, 7285, 7286, 7288, 7290, 7291, 7292, 7297,
7298, 7312, 7318, 7321, 7323, 7326, 7327, 7330, 7338, 7351, 7352,
7355, 7356, 7362, 7364, 7369, 7370, 7371, 7376, 7377, 7378, 7380,
7384, 7385, 7390, 7391, 7392, 7393, 7394, 7395, 7397, 7398, 7402,
7417, 7432, 7436, 7441, 7456, 7458, 7459, 7465, 7467, 7468, 7472,
7474, 7475, 7491, 7496, 7499, 7506, 7507, 7511, 7516, 7518, 7520,
7522, 7525, 7526, 7534, 7535, 7557, 7559, 7577, 7579, 7580, 7587,
7592, 7593, 7594, 7599, 7602, 7604, 7605, 7611, 7613, 7616, 7619,
7626, 7631, 7641, 7644, 7649, 7662, 7669, 7696, 7698, 7712, 7713,
7714, 7717, 7724, 7730, 7737, 7738, 7742, 7743, 7747, 7748, 7749,
7750, 7755, 7770, 7777, 7779, 7787, 7790, 7791, 7793, 7796, 7799,
7804, 7806, 7811, 7818, 7823, 7826, 7828, 7829, 7834, 7838, 7841,

7845, 7852, 7853, 7855, 7856, 7857, 7859, 7862, 7863, 7866, 7868,
7870, 7871, 7872, 7875, 7876, 7880, 7881, 7884, 7889, 7898, 7903,
7904, 7906, 7907, 7910, 7913, 7914, 7915, 7916, 7917, 7922, 7923,
7925, 7926, 7927, 7934, 7935, 7936, 7937, 7938, 7939, 7945, 7949,
7951, 7955, 7957, 7958, 7959, 7961, 7962, 7964, 7970, 7972, 7977,
7980, 7982, 7983, 7986, 7991, 7996, 7997, 8001, 8002, 8005, 8006,
8007, 8011, 8021, 8023, 8026, 8028, 8040, 8046, 8049, 8052, 8053,
8055, 8057, 8059, 8062, 8063, 8065, 8066, 8075, 8077, 8082, 8087,
8088, 8101, 8109, 8110, 8112, 8115, 8117, 8120, 8122, 8123, 8127,
8128, 8130, 8131, 8132, 8134, 8135, 8136, 8138, 8139, 8140, 8142,
8143, 8148, 8149, 8151, 8158, 8162, 8163, 8164, 8166, 8170, 8171,
8173, 8180, 8190, 8193, 8194, 8201, 8206, 8207, 8209, 8210, 8211,
8215, 8217, 8218, 8219, 8221, 8225, 8228, 8229, 8231, 8233, 8235,
8236, 8238, 8239, 8240, 8242, 8244, 8245, 8246, 8247, 8253, 8256,
8257, 8260, 8264, 8273, 8278, 8279, 8280, 8281, 8290, 8294, 8299,
8305, 8314, 8319, 8321, 8323, 8327, 8328, 8332, 8333, 8337, 8338,
8339, 8340, 8341, 8355, 8368, 8387, 8388, 8390, 8391, 8392, 8393,
8394, 8395, 8400, 8403, 8405, 8412, 8422, 8425, 8428, 8429, 8430,
8432, 8437, 8440, 8441, 8442, 8449, 8462, 8463, 8464, 8466, 8467,
8469, 8471, 8476, 8480, 8481, 8482, 8483, 8484, 8485, 8489, 8497,
8499, 8502, 8503, 8520, 8521, 8524, 8525, 8527, 8533, 8537, 8538,
8541, 8544, 8554, 8563, 8569, 8571, 8572, 8573, 8574, 8575, 8587,
8592, 8597, 8612, 8613, 8615, 8627, 8629, 8633, 8638, 8648, 8656,
8660, 8661, 8668, 8675, 8678, 8681, 8686, 8689, 8691, 8694, 8695,
8700, 8701, 8702, 8704, 8705, 8706, 8709, 8711, 8712, 8713, 8714,
8716, 8718, 8720, 8735, 8737, 8744, 8745, 8748, 8749, 8751, 8763,
8764, 8773, 8774, 8780, 8781, 8790, 8796, 8803, 8807, 8810, 8815,
8820, 8821, 8823, 8828, 8830, 8836, 8837, 8842, 8849, 8855, 8856,
8857, 8858, 8859, 8860, 8861, 8863, 8865, 8867, 8872, 8881, 8882,
8883, 8890, 8891, 8896, 8898, 8899, 8902, 8905, 8910, 8913, 8926,
8929, 8930, 8934, 8942, 8944, 8947, 8952, 8954, 8962, 8963, 8964,
8968, 8969, 8980, 8981, 8985, 8987, 8991, 8992, 8994, 9000, 9001,
9002, 9003, 9008, 9010, 9011, 9015, 9016, 9020, 9022, 9023, 9027,
9031, 9032, 9033, 9034, 9035, 9036, 9039, 9040, 9049, 9054, 9055,
9063, 9064, 9066, 9072, 9081, 9082, 9089, 9092, 9094, 9096, 9099,
9106, 9107, 9108, 9112, 9113, 9116, 9120, 9121, 9122, 9123, 9126,
9127, 9128, 9129, 9131, 9132, 9136, 9138, 9139, 9140, 9141, 9142,
9143, 9144, 9145, 9146, 9147, 9150, 9153, 9158, 9160, 9162, 9165,
9166, 9167, 9168, 9170, 9171, 9172, 9173, 9174, 9176, 9178, 9180,
9181, 9183, 9186, 9187, 9188, 9195, 9196, 9200, 9202, 9203, 9206,
9207, 9210, 9211, 9212, 9213, 9215, 9216, 9217, 9221, 9222, 9223,
9224, 9225, 9229, 9230, 9234, 9235, 9236, 9238, 9239, 9240, 9244,
9245, 9246, 9247, 9248, 9249, 9250, 9252, 9253, 9254, 9256, 9257,
9258, 9259, 9261, 9263, 9267, 9269, 9272, 9273, 9274, 9278, 9279,
9282, 9284, 9289, 9290, 9291, 9292, 9295, 9296, 9297, 9299, 9300,
9302, 9303, 9304, 9308, 9309, 9311, 9312, 9313, 9314, 9315, 9318,
9319, 9320, 9323, 9324, 9326, 9329, 9332, 9337, 9338, 9343, 9344,
9345, 9346, 9348, 9359, 9360, 9364, 9366, 9367, 9368, 9370, 9371,
9372, 9377, 9379, 9381, 9382, 9383, 9385, 9386, 9387, 9388, 9394,
9395, 9396, 9397, 9398, 9402, 9410, 9411, 9413, 9414, 9415, 9416,
9422, 9433, 9435, 9437, 9438, 9439, 9440, 9442, 9443, 9445, 9446,
9447, 9451, 9453, 9454, 9456, 9457, 9458, 9461, 9462, 9463, 9467,
9469, 9471, 9478, 9479, 9480, 9481, 9483, 9484, 9485, 9487, 9488,
9489, 9491, 9496, 9498, 9500, 9501, 9503, 9505, 9508, 9509, 9515,
9516, 9518, 9520, 9522, 9525, 9526, 9529, 9535, 9536, 9537, 9538,
9539, 9541, 9542, 9543, 9545, 9549, 9550, 9553, 9554, 9557, 9559,
9561, 9564, 9566, 9569, 9571, 9572, 9573, 9574, 9577, 9579, 9580,
9582, 9584, 9587, 9588, 9589, 9590, 9593, 9594, 9595, 9599, 9602,
9604, 9606, 9609, 9611, 9612, 9614, 9615, 9616, 9617, 9618, 9620,
9621, 9622, 9623, 9624, 9625, 9626, 9627, 9628, 9629, 9631, 9632,
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9633, 9634, 9635, 9636, 9638, 9647, 9649, 9650, 9652, 9653, 9654,
9655, 9656, 9657, 9659, 9660, 9661, 9662, 9664, 9671, 9672, 9673,
9675, 9677, 9678, 9679, 9680, 9681, 9682, 9687, 9688, 9689, 9690,
9691, 9692, 9693, 9698, 9701, 9704, 9705, 9706, 9707, 9708, 9709,
9710, 9711, 9712, 9713, 9717, 9719, 9720, 9722, 9723, 9725, 9726,
9727, 9728, 9730, 9731, 9732, 9734, 9735, 9736, 9737, 9739, 9740,
9741, 9742, 9743, 9744, 9745, 9750, 9751, 9753, 9758, 9761, 9762,
9763, 9764, 9767, 9769, 9771, 9772, 9776, 9778, 9779, 9783, 9784,
9785, 9786, 9790, 9791, 9792, 9793, 9794, 9797, 9799, 9801, 9804,
9805, 9807, 9814, 9815, 9816, 9817, 9818, 9819, 9822, 9824, 9825,
9826, 9828, 9829, 9832, 9833, 9834, 9835, 9836, 9837, 9838, 9840,
9841, 9842, 9843, 9847, 9848, 9849, 9850, 9851, 9854, 9855, 9857,
9859, 9861, 9862, 9863, 9865, 9867, 9869, 9870, 9871, 9877, 9879,
9882, 9883
United States Department of Agriculture (USDA)–Office of
Experiment Stations (1888-1955). Transferred to the Cooperative
State Experiment Station Service in 1961 75, 138, 171, 186, 189,
209, 261, 319, 343, 358, 375, 395, 413, 414, 453, 464, 489, 495,
541, 548, 549, 550, 551, 552, 553, 572, 803, 826, 827, 870, 907,
977, 1031, 1096, 1155, 2008, 2526, 2586, 2658, 3162, 3197, 3231,
3342, 3362, 3363, 3586, 3679, 3800, 3862, 3863, 3894, 4382, 4887,
4981, 5016, 5293, 5331, 5787, 6109, 8241, 9861
United States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents, Agriculture (Forerunners of USDA) 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 49, 63, 192, 316, 319, 395, 780, 816, 818, 1591, 2056, 2530,
3042, 3362, 3363, 4919, 4981, 5007, 5067, 5071, 6058, 6109, 7151,
7281, 7386, 7535, 7848, 8901, 9190, 9248, 9412, 9862
United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Office of
Foreign Seed and Plant Introduction and then the Office of Foreign
Plant Introduction 304, 318, 338, 344, 349, 382, 393, 402, 419, 424,
431, 437, 522, 534, 537, 540, 543, 556, 566, 568, 574, 580, 593,
596, 600, 601, 603, 609, 610, 611, 614, 616, 633, 639, 640, 649,
655, 696, 697, 709, 718, 738, 753, 756, 761, 763, 768, 769, 777,
791, 794, 802, 814, 817, 818, 820, 831, 838, 842, 843, 844, 852,
891, 902, 912, 914, 944, 961, 991, 996, 1041, 1050, 1057, 1066,
1075, 1086, 1091, 1095, 1127, 1130, 1164, 1173, 1188, 1214, 1233,
1292, 1312, 1313, 1314, 1321, 1322, 1332, 1333, 1343, 1358, 1360,
1365, 1371, 1376, 1386, 1396, 1428, 1449, 1470, 1471, 1550, 1597,
1606, 1646, 1673, 1746, 1817, 1858, 1867, 1887, 1901, 1912, 1915,
1918, 1919, 1921, 1931, 1935, 1936, 2012, 2048, 2067, 2093, 2101,
2130, 2131, 2136, 2148, 2210, 2246, 2247, 2248, 2307, 2339, 2382,
2503, 2504, 2530, 2578, 2587, 2590, 2591, 2621, 2624, 2625, 2630,
2632, 2633, 2634, 2635, 2636, 2637, 2640, 2641, 2654, 2655, 2671,
2673, 2676, 2677, 2679, 2680, 2681, 2687, 2688, 2689, 2690, 2692,
2707, 2723, 2724, 2727, 2728, 2730, 2731, 2737, 2738, 2742, 2743,
2744, 2756, 2759, 2760, 2761, 2762, 2763, 2764, 2765, 2766, 2768,
2769, 2770, 2775, 2777, 2778, 2779, 2783, 2785, 2787, 2788, 2789,
2792, 2793, 2794, 2795, 2796, 2797, 2798, 2799, 2800, 2801, 2811,
2812, 2815, 2823, 2828, 2835, 2836, 2839, 2840, 2841, 2845, 2846,
2853, 2855, 2857, 2858, 2859, 2860, 2872, 2874, 2875, 2876, 2877,
2878, 2882, 2883, 2884, 2885, 2886, 2896, 2897, 2912, 2933, 2953,
2972, 2976, 3013, 3042, 3055, 3109, 3111, 3256, 3270, 3536, 3537,

3538, 3669, 4033, 4058, 4060, 4144, 4426, 4523, 4557, 4820, 4822,
4871, 4875, 4877, 5007, 5071, 5138, 5150, 5153, 5214, 5225, 5248,
5336, 5403, 5409, 5604, 5632, 5860, 5957, 6109, 6415, 6585, 6733,
6749, 7059, 7295, 7447, 7535, 7621, 7726, 7848, 8025, 8060, 8202,
8326, 8456, 8470, 8490, 8505, 8539, 8558, 8594, 8734, 8784, 8785,
8870, 8897, 8950, 9287, 9341, 9384, 9391, 9399, 9400, 9408, 9409,
9412, 9419, 9427, 9428, 9429, 9430, 9610, 9831
United States Department of Agriculture (USDA)–Statistical
Reporting Service (SRS), incl. Bureau of Markets and Crop
Estimates, BUreau of Crop Estimates, Bureau of Statistics, Division
of Statistics 943, 983, 1021, 1065, 1123, 1180, 1193, 1317, 1338,
1341, 1342, 1345, 1363, 1367, 1380, 1381, 1382, 1383, 1401, 1413,
1421, 1441, 1450, 1464, 1483, 1484, 1485, 1498, 1499, 1502, 1507,
1522, 1523, 1534, 1536, 1568, 1571, 1584, 1598, 1600, 1602, 1614,
1620, 1621, 1622, 1623, 1650, 1686, 1703, 1708, 1718, 1719, 1720,
1744, 1759, 1836, 1843, 1857, 1860, 8855
United States Department of Agriculture (USDA)–War Food
Administration (WFA), Including the Food Production and
Distribution Administration 4024, 4049, 4063, 4070, 4080, 4082,
4090, 4099, 4100, 4112, 4137, 4139, 4140, 4141, 4142, 4143, 4146,
4149, 4150, 4152, 4161, 4163, 4164, 4171, 4195, 4204, 4220, 4226,
4228, 4229, 4235, 4255, 4260, 4271, 4278, 4326, 4336, 4349, 4364,
4366, 4380, 4385, 4399, 4405, 4420, 4466, 4470, 4507, 4627, 5106,
5107, 5363, 6109, 8067, 8410, 8580, 8581, 8582, 8583, 8588, 9197,
9199, 9880
United States of America–Activities and Influence Overseas /
Abroad 791, 858, 1358, 1396, 1726, 1793, 1960, 2209, 2213, 2246,
2260, 2503, 2587, 2630, 2721, 2778, 2794, 2801, 2814, 2829, 2838,
2840, 2842, 2930, 2967, 3080, 3314, 3425, 3427, 3444, 4398, 4426,
4530, 4763, 4806, 4827, 4829, 4838, 4878, 4951, 4961, 4968, 4992,
5183, 5274, 5314, 5432, 5456, 5457, 5472, 5527, 5543, 5546, 5550,
5555, 5558, 5574, 5579, 5581, 5598, 5614, 5663, 5664, 5674, 5696,
5714, 5767, 5769, 5806, 5810, 5818, 5822, 5835, 5837, 5839, 5896,
5897, 5917, 5922, 5956, 5958, 5972, 6016, 6033, 6034, 6050, 6092,
6102, 6128, 6146, 6152, 6154, 6228, 6233, 6240, 6241, 6242, 6250,
6277, 6287, 6291, 6294, 6338, 6361, 6414, 6418, 6440, 6448, 6485,
6550, 6578, 6586, 6637, 6646, 6648, 6654, 6726, 6746, 6767, 6853,
6861, 6870, 6907, 6986, 7095, 7102, 7113, 7286, 7361, 7378, 7412,
7428, 7444, 7451, 7467, 7480, 7483, 7617, 7634, 7830, 7836, 7912,
7992, 8177, 8179, 8195, 8207, 8263, 8303, 8321, 8398, 8549, 8556,
8676, 8677, 8679, 8680, 8698, 8704, 8716, 8748, 8789, 8813, 8817,
8854, 8906, 9004, 9094, 9309, 9330, 9365, 9534, 9622, 9777
United States of America–Soybean Crushing–Soy Oil and Meal
Production and Consumption–Statistics, Trends, and Analyses 3643,
3851, 4676, 6137, 6322, 6661, 6852, 6967, 7391, 8078, 9050
United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 859, 1092, 1123, 1133, 1180, 1184,
1185, 1244, 1338, 1341, 1342, 1354, 1363, 1380, 1381, 1382, 1384,
1387, 1389, 1401, 1406, 1428, 1434, 1441, 1450, 1472, 1483, 1498,
1507, 1523, 1534, 1536, 1558, 1568, 1571, 1602, 1614, 1620, 1621,
1686, 1703, 1719, 1720, 1759, 1836, 1857, 1860, 1886, 1894, 1899,
1929, 1957, 1964, 2011, 2014, 2015, 2023, 2065, 2133, 2162, 2163,
2164, 2167, 2175, 2214, 2230, 2243, 2285, 2291, 2302, 2321, 2329,
2352, 2354, 2365, 2396, 2429, 2432, 2455, 2457, 2483, 2487, 2505,
2526, 2527, 2528, 2559, 2560, 2612, 2697, 2717, 2729, 2861, 2984,
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2998, 3000, 3001, 3002, 3019, 3042, 3096, 3098, 3099, 3140, 3153,
3216, 3227, 3236, 3262, 3277, 3281, 3308, 3350, 3424, 3426, 3432,
3445, 3476, 3495, 3510, 3544, 3560, 3565, 3567, 3643, 3668, 3679,
3721, 3727, 3818, 3829, 3874, 3875, 3877, 3916, 3937, 3955, 3958,
3973, 3974, 3991, 3995, 4005, 4007, 4013, 4147, 4187, 4332, 4376,
4383, 4386, 4394, 4396, 4397, 4424, 4425, 4449, 4459, 4479, 4485,
4516, 4534, 4535, 4622, 4632, 4675, 4676, 4682, 4691, 4698, 4745,
4759, 4760, 4761, 4763, 4803, 4812, 4882, 4911, 4975, 4986, 5005,
5064, 5084, 5099, 5165, 5176, 5238, 5303, 5318, 5337, 5365, 5379,
5440, 5503, 5505, 5511, 5535, 5562, 5616, 5618, 5690, 5703, 5728,
5804, 5842, 5875, 5910, 5923, 5972, 5974, 6038, 6045, 6079, 6090,
6114, 6169, 6209, 6226, 6249, 6330, 6333, 6356, 6380, 6450, 6519,
6535, 6537, 6545, 6611, 6617, 6624, 6632, 6698, 6727, 6835, 6869,
6907, 6963, 6967, 6997, 7034, 7079, 7119, 7120, 7126, 7182, 7191,
7194, 7196, 7212, 7239, 7246, 7312, 7399, 7417, 7577, 7588, 7696,
7793, 7799, 7809, 7818, 7850, 7907, 8007, 8033, 8062, 8093, 8169,
8288, 8388, 8521, 8612, 8701, 8780, 8891, 8983, 8987, 9004, 9035,
9099, 9146, 9213, 9254, 9291, 9295, 9345, 9388, 9397, 9439, 9481,
9526, 9569, 9602, 9621, 9634, 9690, 9692, 9712, 9737, 9748, 9767,
9784, 9794, 9807, 9826, 9840, 9848, 9857
United States of America, soyfoods movement in. See Soyfoods
Movement in North America
United States of America (USA) 1, 2, 3, 5, 6, 7, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 49, 50, 51, 52,
53, 54, 55, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119,
120, 121, 122, 123, 124, 125, 126, 128, 129, 130, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159,
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185,
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198,
199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211,
212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224,
225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237,
238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250,
251, 252, 255, 256, 257, 258, 259, 260, 261, 262, 263, 264, 265,
266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278,
279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 290, 291, 292,
293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305,
306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318,
319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 332,
333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345,
346, 347, 348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358,
359, 360, 361, 362, 363, 364, 365, 366, 368, 369, 370, 371, 372,
373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385,
386, 387, 388, 389, 390, 391, 392, 393, 394, 396, 397, 398, 399,
400, 401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412,
413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 424, 425, 426,
427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439,
440, 441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452,
454, 455, 456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466,
467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479,
480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492,
493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503, 504, 505,

506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518,
519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531,
532, 533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544,
545, 546, 547, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561,
562, 563, 564, 565, 566, 567, 569, 570, 571, 572, 573, 574, 575,
576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588,
589, 590, 591, 592, 594, 595, 596, 597, 598, 599, 600, 601, 602,
603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615,
616, 617, 618, 619, 620, 621, 622, 623, 624, 625, 626, 627, 628,
630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640, 641, 642,
643, 644, 645, 646, 647, 648, 650, 651, 652, 653, 654, 656, 657,
658, 659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670,
671, 672, 673, 674, 675, 676, 677, 678, 679, 680, 681, 682, 683,
684, 685, 686, 687, 688, 689, 690, 691, 692, 693, 694, 695, 696,
697, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710,
711, 712, 713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 723,
724, 725, 726, 727, 728, 729, 730, 731, 732, 733, 734, 735, 736,
737, 738, 739, 740, 741, 742, 743, 744, 745, 746, 748, 749, 750,
751, 752, 753, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764,
765, 766, 767, 768, 769, 770, 771, 772, 773, 774, 775, 776, 777,
778, 779, 780, 781, 782, 783, 784, 785, 786, 788, 789, 790, 792,
793, 796, 797, 798, 799, 800, 801, 802, 803, 804, 805, 807, 808,
809, 810, 811, 812, 813, 814, 815, 816, 817, 818, 819, 820, 821,
822, 823, 824, 825, 826, 827, 828, 829, 830, 831, 832, 833, 834,
835, 836, 837, 838, 839, 840, 841, 842, 843, 844, 845, 846, 847,
848, 849, 850, 851, 852, 853, 854, 855, 856, 857, 859, 860, 861,
862, 863, 864, 865, 866, 867, 868, 869, 870, 871, 872, 873, 874,
875, 876, 877, 878, 879, 880, 881, 882, 883, 884, 885, 886, 887,
888, 889, 890, 891, 892, 893, 894, 895, 896, 897, 898, 899, 900,
901, 902, 903, 904, 905, 906, 908, 909, 910, 911, 912, 913, 914,
915, 916, 917, 918, 919, 920, 921, 922, 923, 924, 925, 926, 927,
928, 929, 930, 931, 932, 933, 934, 935, 936, 937, 938, 939, 940,
941, 942, 943, 944, 945, 946, 947, 948, 949, 950, 951, 952, 953,
954, 955, 956, 957, 958, 959, 960, 961, 962, 963, 964, 965, 966,
967, 968, 969, 970, 971, 972, 973, 974, 975, 976, 977, 978, 979,
980, 981, 982, 983, 984, 985, 986, 987, 988, 989, 990, 992, 993,
994, 995, 997, 998, 999, 1000, 1001, 1002, 1003, 1004, 1005, 1006,
1007, 1008, 1009, 1010, 1011, 1012, 1013, 1014, 1015, 1016, 1017,
1018, 1019, 1020, 1021, 1022, 1023, 1024, 1025, 1026, 1027, 1028,
1029, 1030, 1031, 1032, 1033, 1034, 1035, 1036, 1037, 1038, 1039,
1040, 1041, 1042, 1043, 1044, 1045, 1046, 1047, 1048, 1049, 1051,
1052, 1053, 1054, 1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062,
1063, 1064, 1065, 1066, 1067, 1068, 1069, 1070, 1071, 1072, 1073,
1074, 1075, 1076, 1077, 1078, 1079, 1080, 1081, 1082, 1083, 1084,
1085, 1086, 1087, 1088, 1089, 1090, 1091, 1092, 1093, 1094, 1095,
1096, 1097, 1098, 1099, 1100, 1101, 1102, 1103, 1104, 1105, 1106,
1107, 1108, 1109, 1110, 1111, 1112, 1113, 1114, 1115, 1116, 1118,
1119, 1120, 1121, 1122, 1123, 1124, 1125, 1126, 1127, 1128, 1129,
1130, 1131, 1132, 1133, 1134, 1135, 1136, 1137, 1138, 1139, 1140,
1141, 1142, 1143, 1144, 1145, 1146, 1147, 1148, 1149, 1150, 1151,
1152, 1153, 1154, 1155, 1156, 1157, 1158, 1159, 1160, 1161, 1162,
1163, 1164, 1165, 1166, 1167, 1168, 1169, 1170, 1171, 1172, 1173,
1174, 1175, 1176, 1177, 1178, 1179, 1180, 1181, 1182, 1183, 1184,
1185, 1186, 1187, 1188, 1189, 1190, 1191, 1192, 1193, 1194, 1195,
1196, 1197, 1198, 1199, 1200, 1201, 1202, 1203, 1204, 1205, 1206,
1207, 1208, 1209, 1210, 1211, 1212, 1213, 1214, 1215, 1216, 1217,
1218, 1219, 1220, 1221, 1222, 1223, 1224, 1225, 1226, 1227, 1228,
1229, 1230, 1231, 1232, 1234, 1235, 1236, 1237, 1238, 1239, 1240,
1241, 1242, 1243, 1244, 1245, 1246, 1247, 1248, 1249, 1250, 1251,
1252, 1253, 1254, 1255, 1256, 1257, 1258, 1259, 1260, 1261, 1262,
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1263, 1264, 1265, 1266, 1267, 1268, 1269, 1270, 1271, 1272, 1273,
1274, 1276, 1277, 1278, 1279, 1280, 1281, 1282, 1283, 1284, 1285,
1286, 1287, 1288, 1289, 1290, 1291, 1293, 1294, 1295, 1296, 1297,
1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308,
1309, 1310, 1311, 1312, 1313, 1315, 1316, 1317, 1318, 1319, 1320,
1321, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1333,
1334, 1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344,
1345, 1346, 1347, 1348, 1349, 1350, 1351, 1352, 1353, 1354, 1355,
1356, 1357, 1359, 1360, 1361, 1362, 1363, 1364, 1365, 1366, 1367,
1368, 1369, 1370, 1372, 1373, 1374, 1375, 1376, 1377, 1378, 1379,
1380, 1381, 1382, 1383, 1384, 1385, 1386, 1387, 1388, 1389, 1390,
1391, 1392, 1393, 1394, 1397, 1398, 1399, 1400, 1401, 1402, 1403,
1404, 1405, 1406, 1407, 1408, 1409, 1410, 1411, 1412, 1413, 1414,
1415, 1416, 1417, 1418, 1419, 1420, 1421, 1422, 1423, 1424, 1425,
1426, 1427, 1428, 1429, 1430, 1431, 1432, 1433, 1434, 1435, 1436,
1437, 1438, 1439, 1440, 1441, 1442, 1443, 1444, 1445, 1446, 1447,
1449, 1450, 1451, 1452, 1453, 1454, 1455, 1456, 1457, 1458, 1459,
1460, 1461, 1462, 1463, 1464, 1465, 1466, 1467, 1468, 1469, 1470,
1471, 1472, 1473, 1474, 1475, 1476, 1477, 1478, 1479, 1480, 1481,
1482, 1483, 1484, 1485, 1486, 1487, 1488, 1489, 1490, 1491, 1492,
1493, 1494, 1495, 1496, 1497, 1498, 1499, 1500, 1501, 1502, 1503,
1504, 1505, 1506, 1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514,
1515, 1516, 1517, 1518, 1519, 1520, 1521, 1522, 1523, 1524, 1525,
1526, 1527, 1528, 1529, 1530, 1531, 1532, 1533, 1534, 1535, 1536,
1537, 1538, 1539, 1540, 1541, 1542, 1543, 1544, 1545, 1546, 1547,
1548, 1549, 1550, 1551, 1552, 1553, 1554, 1555, 1556, 1557, 1558,
1559, 1560, 1561, 1562, 1563, 1564, 1565, 1566, 1567, 1568, 1569,
1570, 1571, 1572, 1573, 1574, 1575, 1576, 1577, 1579, 1580, 1581,
1582, 1583, 1584, 1585, 1586, 1587, 1588, 1589, 1590, 1591, 1592,
1593, 1595, 1596, 1597, 1598, 1599, 1600, 1601, 1602, 1603, 1604,
1605, 1606, 1607, 1608, 1609, 1610, 1611, 1612, 1613, 1614, 1615,
1616, 1617, 1618, 1619, 1620, 1621, 1622, 1623, 1624, 1625, 1626,
1627, 1628, 1629, 1630, 1631, 1632, 1633, 1634, 1635, 1636, 1637,
1638, 1639, 1640, 1641, 1642, 1643, 1644, 1645, 1646, 1647, 1648,
1649, 1650, 1651, 1652, 1653, 1654, 1655, 1656, 1657, 1658, 1659,
1660, 1661, 1662, 1663, 1664, 1665, 1666, 1667, 1668, 1669, 1670,
1671, 1672, 1673, 1674, 1675, 1676, 1677, 1678, 1679, 1680, 1681,
1682, 1683, 1684, 1685, 1686, 1688, 1689, 1690, 1691, 1692, 1693,
1694, 1695, 1696, 1697, 1698, 1699, 1700, 1701, 1702, 1703, 1704,
1705, 1707, 1708, 1709, 1710, 1711, 1712, 1713, 1714, 1715, 1716,
1717, 1718, 1719, 1720, 1721, 1722, 1723, 1724, 1725, 1727, 1728,
1729, 1730, 1731, 1733, 1734, 1735, 1736, 1737, 1738, 1739, 1740,
1741, 1742, 1743, 1744, 1745, 1746, 1747, 1748, 1749, 1750, 1751,
1752, 1753, 1754, 1755, 1756, 1757, 1758, 1759, 1760, 1761, 1762,
1763, 1764, 1765, 1766, 1767, 1768, 1769, 1770, 1771, 1772, 1773,
1774, 1775, 1776, 1777, 1778, 1779, 1780, 1781, 1782, 1783, 1784,
1785, 1786, 1787, 1788, 1789, 1790, 1791, 1792, 1794, 1795, 1796,
1797, 1798, 1799, 1800, 1801, 1802, 1803, 1804, 1805, 1806, 1807,
1808, 1809, 1810, 1811, 1812, 1813, 1814, 1815, 1816, 1817, 1818,
1819, 1820, 1821, 1822, 1823, 1824, 1825, 1826, 1827, 1828, 1829,
1830, 1831, 1832, 1833, 1834, 1835, 1836, 1837, 1838, 1839, 1840,
1841, 1842, 1843, 1844, 1845, 1846, 1847, 1848, 1849, 1850, 1851,
1852, 1853, 1855, 1856, 1857, 1858, 1859, 1860, 1861, 1862, 1863,
1864, 1865, 1866, 1867, 1868, 1869, 1870, 1871, 1872, 1873, 1874,
1875, 1876, 1877, 1878, 1879, 1880, 1881, 1882, 1883, 1884, 1885,
1886, 1887, 1888, 1889, 1892, 1893, 1894, 1895, 1896, 1897, 1898,
1899, 1900, 1901, 1902, 1903, 1904, 1905, 1906, 1907, 1908, 1909,
1910, 1911, 1912, 1913, 1915, 1916, 1918, 1919, 1920, 1921, 1922,
1923, 1924, 1925, 1926, 1927, 1928, 1929, 1930, 1931, 1932, 1933,
1934, 1935, 1936, 1937, 1938, 1939, 1940, 1942, 1943, 1945, 1946,

1947, 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955, 1956, 1957,
1958, 1959, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969,
1970, 1972, 1973, 1974, 1975, 1976, 1977, 1978, 1980, 1981, 1982,
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1993, 1994,
1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005,
2006, 2007, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2018,
2019, 2020, 2021, 2022, 2023, 2024, 2025, 2026, 2027, 2029, 2030,
2033, 2035, 2036, 2037, 2039, 2041, 2042, 2047, 2048, 2050, 2051,
2052, 2053, 2054, 2056, 2057, 2058, 2059, 2060, 2061, 2062, 2063,
2064, 2066, 2067, 2068, 2069, 2070, 2071, 2072, 2073, 2074, 2075,
2076, 2077, 2078, 2079, 2080, 2081, 2082, 2083, 2084, 2085, 2086,
2088, 2089, 2090, 2091, 2092, 2093, 2094, 2095, 2096, 2098, 2099,
2100, 2101, 2102, 2103, 2104, 2105, 2106, 2107, 2108, 2109, 2110,
2111, 2112, 2113, 2114, 2115, 2116, 2117, 2118, 2119, 2120, 2121,
2123, 2124, 2125, 2126, 2127, 2128, 2129, 2130, 2131, 2132, 2133,
2134, 2135, 2136, 2137, 2138, 2139, 2140, 2141, 2142, 2143, 2144,
2145, 2146, 2147, 2148, 2149, 2150, 2151, 2152, 2153, 2154, 2155,
2156, 2157, 2158, 2159, 2160, 2161, 2162, 2163, 2164, 2165, 2166,
2167, 2168, 2169, 2170, 2171, 2172, 2173, 2174, 2175, 2176, 2177,
2178, 2179, 2180, 2181, 2182, 2183, 2184, 2185, 2186, 2187, 2188,
2189, 2190, 2191, 2192, 2193, 2194, 2195, 2196, 2197, 2198, 2199,
2200, 2201, 2202, 2203, 2204, 2205, 2206, 2207, 2208, 2210, 2211,
2212, 2214, 2215, 2216, 2217, 2218, 2219, 2221, 2222, 2223, 2224,
2225, 2226, 2227, 2228, 2229, 2230, 2231, 2232, 2233, 2235, 2236,
2237, 2238, 2239, 2240, 2241, 2242, 2243, 2244, 2245, 2247, 2248,
2249, 2250, 2251, 2252, 2254, 2255, 2256, 2257, 2258, 2259, 2261,
2262, 2263, 2264, 2265, 2266, 2267, 2268, 2269, 2270, 2272, 2273,
2274, 2275, 2276, 2277, 2278, 2279, 2280, 2281, 2282, 2283, 2284,
2285, 2286, 2287, 2288, 2290, 2291, 2293, 2294, 2295, 2296, 2297,
2298, 2299, 2300, 2301, 2302, 2303, 2304, 2305, 2306, 2307, 2308,
2309, 2310, 2311, 2312, 2313, 2314, 2315, 2316, 2317, 2318, 2319,
2320, 2321, 2322, 2323, 2324, 2325, 2326, 2327, 2328, 2329, 2330,
2331, 2332, 2333, 2334, 2335, 2336, 2337, 2338, 2339, 2340, 2341,
2342, 2343, 2344, 2345, 2346, 2347, 2348, 2349, 2350, 2351, 2352,
2353, 2354, 2355, 2356, 2357, 2358, 2359, 2360, 2361, 2362, 2363,
2364, 2365, 2366, 2367, 2368, 2369, 2370, 2371, 2372, 2373, 2374,
2375, 2376, 2377, 2378, 2379, 2380, 2381, 2382, 2383, 2384, 2385,
2386, 2387, 2388, 2389, 2390, 2391, 2392, 2393, 2394, 2395, 2396,
2397, 2398, 2399, 2400, 2401, 2403, 2404, 2405, 2406, 2407, 2408,
2409, 2410, 2411, 2412, 2413, 2414, 2415, 2416, 2417, 2418, 2419,
2420, 2421, 2422, 2423, 2424, 2425, 2426, 2427, 2428, 2429, 2430,
2431, 2432, 2433, 2434, 2435, 2436, 2437, 2438, 2439, 2440, 2441,
2442, 2443, 2444, 2445, 2446, 2447, 2448, 2449, 2450, 2451, 2452,
2454, 2455, 2456, 2457, 2458, 2459, 2460, 2461, 2462, 2463, 2464,
2466, 2467, 2468, 2469, 2470, 2471, 2472, 2473, 2474, 2475, 2476,
2477, 2478, 2479, 2480, 2481, 2482, 2483, 2484, 2485, 2486, 2488,
2489, 2490, 2491, 2492, 2493, 2494, 2495, 2496, 2497, 2498, 2499,
2500, 2501, 2502, 2505, 2506, 2507, 2508, 2509, 2510, 2511, 2512,
2513, 2514, 2515, 2516, 2517, 2518, 2519, 2520, 2521, 2522, 2523,
2524, 2525, 2526, 2527, 2528, 2529, 2530, 2531, 2532, 2533, 2534,
2535, 2536, 2537, 2538, 2539, 2540, 2541, 2542, 2543, 2544, 2545,
2546, 2548, 2549, 2550, 2551, 2552, 2553, 2554, 2555, 2557, 2558,
2559, 2560, 2561, 2562, 2563, 2564, 2565, 2566, 2567, 2568, 2569,
2570, 2571, 2572, 2574, 2575, 2576, 2577, 2578, 2579, 2580, 2581,
2582, 2583, 2584, 2585, 2586, 2588, 2589, 2591, 2592, 2593, 2594,
2595, 2596, 2597, 2598, 2599, 2600, 2601, 2602, 2603, 2604, 2605,
2606, 2607, 2608, 2609, 2610, 2611, 2612, 2613, 2614, 2615, 2616,
2617, 2618, 2619, 2620, 2621, 2622, 2623, 2625, 2626, 2628, 2629,
2631, 2634, 2638, 2639, 2641, 2643, 2644, 2645, 2646, 2647, 2648,
2649, 2650, 2651, 2653, 2654, 2656, 2657, 2658, 2659, 2660, 2661,
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2662, 2663, 2664, 2665, 2666, 2667, 2668, 2669, 2670, 2672, 2673,
2674, 2675, 2678, 2682, 2683, 2684, 2685, 2686, 2691, 2695, 2696,
2697, 2698, 2700, 2702, 2703, 2704, 2705, 2706, 2708, 2709, 2710,
2711, 2712, 2713, 2714, 2715, 2716, 2717, 2718, 2719, 2720, 2722,
2723, 2725, 2726, 2727, 2728, 2729, 2732, 2733, 2734, 2735, 2739,
2740, 2741, 2745, 2746, 2747, 2748, 2749, 2750, 2751, 2752, 2753,
2754, 2755, 2756, 2757, 2758, 2767, 2771, 2772, 2773, 2774, 2776,
2780, 2781, 2782, 2784, 2786, 2787, 2790, 2791, 2796, 2802, 2803,
2804, 2805, 2806, 2807, 2808, 2809, 2810, 2813, 2816, 2818, 2819,
2820, 2821, 2822, 2823, 2825, 2826, 2827, 2828, 2830, 2831, 2832,
2833, 2834, 2837, 2843, 2844, 2847, 2848, 2849, 2851, 2852, 2854,
2855, 2856, 2860, 2861, 2862, 2863, 2864, 2865, 2866, 2868, 2869,
2870, 2871, 2873, 2876, 2877, 2879, 2880, 2884, 2886, 2887, 2888,
2889, 2890, 2891, 2892, 2893, 2894, 2895, 2897, 2898, 2899, 2900,
2901, 2902, 2903, 2904, 2905, 2906, 2907, 2908, 2909, 2910, 2911,
2912, 2913, 2914, 2915, 2916, 2918, 2919, 2920, 2921, 2922, 2923,
2924, 2925, 2926, 2927, 2928, 2929, 2931, 2932, 2933, 2934, 2935,
2936, 2937, 2938, 2939, 2940, 2941, 2942, 2943, 2944, 2945, 2946,
2947, 2948, 2949, 2950, 2951, 2952, 2954, 2955, 2956, 2957, 2958,
2959, 2960, 2961, 2962, 2963, 2964, 2965, 2966, 2968, 2969, 2970,
2971, 2972, 2974, 2975, 2976, 2977, 2978, 2979, 2980, 2981, 2982,
2983, 2984, 2985, 2986, 2987, 2988, 2989, 2990, 2991, 2992, 2993,
2994, 2995, 2996, 2997, 2998, 2999, 3000, 3001, 3002, 3003, 3004,
3005, 3006, 3007, 3008, 3009, 3010, 3011, 3012, 3013, 3014, 3015,
3016, 3017, 3018, 3019, 3020, 3021, 3022, 3023, 3024, 3025, 3026,
3027, 3029, 3030, 3031, 3032, 3033, 3034, 3035, 3036, 3037, 3038,
3039, 3040, 3041, 3042, 3043, 3044, 3045, 3046, 3048, 3049, 3050,
3051, 3052, 3053, 3054, 3055, 3056, 3057, 3058, 3059, 3060, 3061,
3062, 3063, 3064, 3065, 3066, 3067, 3068, 3069, 3071, 3072, 3073,
3074, 3075, 3076, 3077, 3078, 3079, 3081, 3082, 3083, 3084, 3085,
3086, 3087, 3088, 3089, 3091, 3093, 3095, 3096, 3097, 3098, 3099,
3101, 3102, 3103, 3104, 3105, 3107, 3108, 3109, 3110, 3111, 3112,
3113, 3114, 3115, 3116, 3117, 3120, 3121, 3122, 3123, 3124, 3125,
3126, 3127, 3128, 3129, 3130, 3131, 3132, 3133, 3134, 3135, 3136,
3137, 3138, 3139, 3140, 3141, 3142, 3143, 3144, 3145, 3146, 3147,
3148, 3149, 3150, 3151, 3152, 3153, 3154, 3155, 3156, 3157, 3158,
3159, 3160, 3162, 3163, 3164, 3165, 3166, 3167, 3168, 3169, 3170,
3171, 3172, 3173, 3174, 3175, 3176, 3177, 3179, 3180, 3181, 3182,
3183, 3184, 3185, 3186, 3187, 3188, 3189, 3190, 3191, 3192, 3193,
3194, 3196, 3197, 3198, 3199, 3200, 3201, 3202, 3203, 3204, 3205,
3206, 3207, 3208, 3209, 3210, 3211, 3212, 3213, 3214, 3215, 3216,
3217, 3218, 3219, 3220, 3221, 3222, 3223, 3224, 3225, 3227, 3228,
3229, 3230, 3231, 3232, 3233, 3234, 3235, 3236, 3237, 3238, 3239,
3241, 3242, 3243, 3244, 3245, 3246, 3247, 3248, 3249, 3250, 3251,
3252, 3253, 3254, 3255, 3256, 3257, 3258, 3259, 3260, 3261, 3262,
3263, 3264, 3265, 3266, 3267, 3269, 3270, 3271, 3272, 3273, 3274,
3275, 3276, 3277, 3278, 3279, 3280, 3281, 3282, 3283, 3284, 3285,
3286, 3287, 3288, 3290, 3292, 3293, 3294, 3295, 3296, 3297, 3298,
3299, 3300, 3301, 3302, 3303, 3304, 3305, 3306, 3307, 3308, 3309,
3310, 3311, 3312, 3313, 3314, 3315, 3317, 3318, 3319, 3321, 3322,
3323, 3324, 3325, 3326, 3328, 3329, 3330, 3332, 3333, 3334, 3335,
3336, 3337, 3338, 3340, 3342, 3343, 3344, 3345, 3346, 3347, 3348,
3349, 3350, 3352, 3353, 3354, 3355, 3357, 3358, 3359, 3360, 3361,
3362, 3363, 3365, 3366, 3367, 3368, 3369, 3370, 3371, 3372, 3373,
3374, 3375, 3376, 3377, 3378, 3381, 3382, 3383, 3384, 3385, 3386,
3387, 3388, 3389, 3390, 3391, 3392, 3393, 3394, 3395, 3396, 3397,
3398, 3399, 3401, 3403, 3404, 3405, 3406, 3408, 3409, 3411, 3412,
3414, 3415, 3416, 3418, 3419, 3420, 3421, 3422, 3424, 3426, 3428,
3429, 3430, 3431, 3433, 3434, 3435, 3436, 3437, 3438, 3439, 3441,
3442, 3443, 3445, 3446, 3447, 3448, 3449, 3450, 3451, 3452, 3453,

3454, 3455, 3456, 3457, 3458, 3459, 3460, 3461, 3462, 3463, 3464,
3466, 3468, 3469, 3470, 3471, 3472, 3473, 3474, 3475, 3476, 3477,
3478, 3479, 3480, 3481, 3482, 3483, 3484, 3485, 3486, 3487, 3488,
3489, 3490, 3491, 3492, 3493, 3494, 3495, 3496, 3497, 3498, 3500,
3501, 3502, 3503, 3504, 3505, 3506, 3507, 3508, 3509, 3510, 3511,
3512, 3513, 3514, 3515, 3516, 3517, 3518, 3519, 3520, 3521, 3522,
3523, 3524, 3525, 3526, 3527, 3528, 3529, 3530, 3531, 3532, 3533,
3534, 3535, 3536, 3537, 3538, 3539, 3540, 3541, 3542, 3543, 3544,
3545, 3546, 3547, 3548, 3549, 3550, 3551, 3552, 3553, 3554, 3555,
3556, 3557, 3558, 3559, 3560, 3561, 3562, 3563, 3564, 3565, 3566,
3567, 3568, 3569, 3570, 3571, 3572, 3573, 3574, 3575, 3576, 3577,
3578, 3579, 3580, 3581, 3582, 3583, 3584, 3585, 3586, 3587, 3588,
3589, 3590, 3591, 3592, 3593, 3594, 3595, 3596, 3597, 3598, 3599,
3600, 3601, 3602, 3603, 3604, 3605, 3606, 3607, 3608, 3609, 3610,
3612, 3613, 3614, 3615, 3616, 3617, 3618, 3619, 3620, 3621, 3622,
3623, 3625, 3626, 3627, 3628, 3629, 3630, 3631, 3632, 3633, 3634,
3635, 3636, 3637, 3638, 3639, 3640, 3641, 3642, 3643, 3644, 3645,
3646, 3647, 3648, 3649, 3650, 3651, 3652, 3653, 3654, 3655, 3656,
3657, 3658, 3659, 3660, 3661, 3662, 3663, 3664, 3665, 3666, 3667,
3668, 3669, 3670, 3671, 3672, 3673, 3674, 3675, 3676, 3677, 3678,
3679, 3680, 3681, 3682, 3683, 3684, 3685, 3686, 3687, 3688, 3690,
3691, 3692, 3694, 3695, 3696, 3698, 3699, 3700, 3701, 3702, 3703,
3704, 3705, 3706, 3707, 3708, 3709, 3710, 3711, 3712, 3713, 3714,
3715, 3716, 3717, 3718, 3719, 3720, 3721, 3722, 3723, 3724, 3725,
3727, 3728, 3729, 3730, 3731, 3732, 3733, 3734, 3735, 3736, 3737,
3738, 3739, 3740, 3741, 3742, 3743, 3744, 3745, 3746, 3747, 3748,
3749, 3750, 3751, 3752, 3753, 3754, 3755, 3756, 3757, 3758, 3759,
3760, 3761, 3762, 3763, 3764, 3765, 3766, 3767, 3768, 3769, 3770,
3771, 3772, 3773, 3774, 3775, 3776, 3777, 3778, 3779, 3780, 3781,
3782, 3783, 3784, 3785, 3786, 3787, 3788, 3789, 3790, 3791, 3792,
3793, 3794, 3795, 3798, 3799, 3800, 3801, 3802, 3803, 3804, 3805,
3806, 3807, 3808, 3809, 3810, 3811, 3812, 3813, 3814, 3815, 3816,
3817, 3818, 3819, 3820, 3821, 3822, 3823, 3824, 3825, 3826, 3827,
3828, 3829, 3830, 3831, 3832, 3833, 3834, 3836, 3837, 3838, 3839,
3840, 3841, 3842, 3843, 3844, 3845, 3846, 3847, 3848, 3849, 3851,
3852, 3853, 3854, 3855, 3856, 3857, 3858, 3859, 3860, 3861, 3862,
3863, 3864, 3865, 3866, 3867, 3868, 3869, 3870, 3871, 3872, 3873,
3874, 3875, 3876, 3877, 3878, 3879, 3881, 3882, 3883, 3884, 3885,
3886, 3887, 3888, 3889, 3890, 3891, 3892, 3893, 3894, 3895, 3896,
3897, 3898, 3899, 3900, 3901, 3902, 3903, 3904, 3905, 3906, 3907,
3908, 3909, 3910, 3911, 3912, 3913, 3914, 3915, 3916, 3917, 3918,
3919, 3920, 3921, 3922, 3923, 3924, 3925, 3926, 3927, 3928, 3929,
3930, 3931, 3932, 3933, 3934, 3935, 3936, 3937, 3938, 3939, 3940,
3941, 3942, 3943, 3944, 3945, 3946, 3947, 3948, 3949, 3950, 3951,
3952, 3953, 3954, 3955, 3956, 3957, 3958, 3959, 3960, 3961, 3962,
3963, 3964, 3965, 3966, 3967, 3968, 3969, 3970, 3971, 3972, 3973,
3974, 3975, 3976, 3977, 3978, 3979, 3980, 3981, 3982, 3983, 3984,
3985, 3986, 3987, 3988, 3989, 3990, 3991, 3992, 3993, 3994, 3995,
3996, 3997, 3998, 3999, 4000, 4001, 4002, 4003, 4004, 4005, 4006,
4007, 4008, 4009, 4010, 4011, 4012, 4013, 4014, 4015, 4016, 4017,
4018, 4019, 4020, 4021, 4022, 4023, 4024, 4025, 4026, 4027, 4028,
4029, 4030, 4031, 4032, 4033, 4034, 4035, 4036, 4037, 4038, 4039,
4040, 4041, 4042, 4043, 4044, 4045, 4046, 4047, 4048, 4049, 4050,
4051, 4052, 4053, 4054, 4055, 4056, 4057, 4058, 4059, 4060, 4061,
4062, 4063, 4064, 4065, 4066, 4067, 4068, 4069, 4070, 4071, 4072,
4073, 4074, 4075, 4076, 4077, 4078, 4079, 4080, 4081, 4082, 4083,
4084, 4085, 4086, 4087, 4088, 4089, 4090, 4091, 4092, 4093, 4094,
4095, 4096, 4097, 4098, 4099, 4100, 4101, 4102, 4103, 4104, 4105,
4106, 4107, 4108, 4109, 4110, 4111, 4112, 4113, 4114, 4115, 4116,
4117, 4118, 4119, 4120, 4121, 4122, 4123, 4125, 4126, 4127, 4128,
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4129, 4130, 4131, 4132, 4133, 4134, 4135, 4136, 4137, 4138, 4139,
4140, 4141, 4142, 4143, 4144, 4145, 4146, 4147, 4148, 4149, 4150,
4151, 4152, 4153, 4154, 4155, 4156, 4157, 4159, 4160, 4161, 4162,
4163, 4164, 4165, 4166, 4167, 4168, 4169, 4170, 4171, 4172, 4173,
4174, 4175, 4176, 4177, 4178, 4179, 4180, 4181, 4182, 4183, 4184,
4185, 4186, 4187, 4188, 4189, 4190, 4191, 4192, 4193, 4194, 4195,
4196, 4197, 4198, 4199, 4200, 4201, 4202, 4203, 4204, 4205, 4206,
4207, 4208, 4209, 4210, 4211, 4212, 4213, 4214, 4215, 4216, 4217,
4218, 4219, 4220, 4221, 4222, 4223, 4224, 4225, 4226, 4227, 4228,
4229, 4230, 4231, 4232, 4233, 4234, 4235, 4236, 4237, 4238, 4239,
4240, 4241, 4242, 4243, 4244, 4245, 4246, 4247, 4248, 4249, 4250,
4251, 4252, 4253, 4254, 4255, 4256, 4257, 4258, 4259, 4260, 4261,
4262, 4263, 4264, 4265, 4266, 4267, 4268, 4269, 4271, 4272, 4273,
4274, 4275, 4276, 4277, 4278, 4279, 4280, 4281, 4282, 4283, 4284,
4285, 4286, 4287, 4288, 4289, 4290, 4291, 4292, 4293, 4294, 4295,
4296, 4297, 4298, 4299, 4300, 4301, 4302, 4303, 4304, 4305, 4306,
4307, 4308, 4309, 4310, 4311, 4312, 4313, 4314, 4315, 4316, 4317,
4318, 4319, 4320, 4321, 4322, 4323, 4324, 4325, 4326, 4327, 4328,
4329, 4330, 4331, 4332, 4333, 4334, 4335, 4336, 4337, 4338, 4339,
4340, 4341, 4342, 4343, 4344, 4345, 4346, 4347, 4348, 4349, 4350,
4351, 4352, 4353, 4354, 4355, 4356, 4357, 4358, 4359, 4360, 4361,
4362, 4363, 4364, 4365, 4366, 4367, 4368, 4369, 4370, 4371, 4372,
4373, 4374, 4375, 4376, 4377, 4378, 4379, 4380, 4381, 4382, 4383,
4384, 4385, 4386, 4387, 4388, 4389, 4390, 4391, 4392, 4393, 4394,
4395, 4396, 4397, 4399, 4400, 4401, 4402, 4403, 4404, 4405, 4406,
4407, 4408, 4409, 4410, 4411, 4412, 4413, 4414, 4415, 4416, 4417,
4418, 4419, 4420, 4421, 4422, 4423, 4424, 4425, 4427, 4428, 4429,
4430, 4431, 4432, 4433, 4434, 4435, 4436, 4437, 4438, 4439, 4440,
4441, 4442, 4443, 4444, 4445, 4446, 4447, 4448, 4449, 4450, 4451,
4452, 4453, 4454, 4455, 4456, 4457, 4458, 4459, 4460, 4461, 4462,
4463, 4464, 4465, 4466, 4467, 4468, 4469, 4470, 4471, 4472, 4473,
4474, 4475, 4477, 4478, 4479, 4480, 4481, 4482, 4483, 4484, 4485,
4486, 4487, 4488, 4489, 4490, 4491, 4492, 4493, 4494, 4495, 4496,
4497, 4498, 4499, 4500, 4502, 4503, 4504, 4505, 4506, 4507, 4508,
4509, 4514, 4515, 4516, 4517, 4518, 4519, 4520, 4521, 4522, 4523,
4524, 4525, 4526, 4527, 4528, 4529, 4531, 4532, 4533, 4536, 4538,
4539, 4540, 4541, 4542, 4543, 4544, 4545, 4546, 4547, 4548, 4549,
4550, 4551, 4552, 4553, 4555, 4556, 4557, 4558, 4559, 4560, 4561,
4562, 4563, 4564, 4565, 4566, 4567, 4568, 4569, 4570, 4571, 4572,
4573, 4574, 4575, 4576, 4577, 4578, 4579, 4580, 4581, 4582, 4583,
4584, 4585, 4586, 4587, 4588, 4589, 4590, 4591, 4592, 4593, 4596,
4597, 4598, 4599, 4600, 4601, 4602, 4603, 4604, 4605, 4606, 4607,
4608, 4609, 4610, 4611, 4612, 4613, 4614, 4615, 4616, 4617, 4619,
4620, 4621, 4622, 4623, 4624, 4625, 4626, 4627, 4628, 4629, 4630,
4631, 4632, 4633, 4634, 4635, 4636, 4637, 4638, 4639, 4640, 4641,
4642, 4644, 4645, 4646, 4647, 4648, 4649, 4650, 4651, 4653, 4654,
4655, 4656, 4657, 4658, 4659, 4660, 4661, 4662, 4663, 4664, 4665,
4666, 4667, 4668, 4669, 4670, 4671, 4672, 4673, 4674, 4675, 4676,
4677, 4678, 4679, 4680, 4681, 4682, 4683, 4684, 4685, 4686, 4687,
4689, 4690, 4691, 4692, 4693, 4694, 4695, 4696, 4697, 4698, 4701,
4702, 4703, 4704, 4705, 4706, 4708, 4709, 4710, 4711, 4712, 4713,
4714, 4715, 4716, 4717, 4718, 4719, 4720, 4721, 4722, 4723, 4724,
4725, 4726, 4728, 4729, 4730, 4731, 4732, 4733, 4734, 4735, 4736,
4737, 4738, 4739, 4740, 4741, 4742, 4743, 4744, 4745, 4746, 4747,
4748, 4749, 4750, 4751, 4752, 4753, 4754, 4755, 4756, 4757, 4758,
4759, 4760, 4761, 4762, 4764, 4765, 4766, 4767, 4768, 4769, 4770,
4771, 4772, 4773, 4774, 4775, 4776, 4777, 4778, 4779, 4780, 4781,
4782, 4783, 4784, 4785, 4786, 4787, 4788, 4789, 4790, 4791, 4792,
4793, 4795, 4796, 4797, 4798, 4799, 4800, 4801, 4802, 4803, 4804,
4805, 4807, 4808, 4809, 4810, 4811, 4812, 4813, 4814, 4815, 4816,

4817, 4818, 4819, 4820, 4821, 4822, 4823, 4824, 4825, 4826, 4828,
4830, 4831, 4832, 4833, 4834, 4835, 4836, 4837, 4839, 4840, 4841,
4842, 4843, 4844, 4845, 4846, 4847, 4848, 4849, 4850, 4851, 4852,
4853, 4854, 4855, 4856, 4857, 4858, 4859, 4860, 4861, 4862, 4863,
4864, 4865, 4866, 4867, 4868, 4869, 4870, 4871, 4872, 4873, 4874,
4875, 4876, 4877, 4878, 4879, 4880, 4881, 4882, 4883, 4884, 4885,
4886, 4887, 4888, 4889, 4890, 4891, 4892, 4894, 4895, 4896, 4897,
4898, 4899, 4901, 4902, 4904, 4905, 4906, 4907, 4908, 4909, 4910,
4911, 4912, 4913, 4916, 4917, 4918, 4919, 4921, 4922, 4923, 4924,
4926, 4927, 4928, 4929, 4930, 4931, 4932, 4933, 4934, 4935, 4936,
4937, 4938, 4939, 4940, 4941, 4942, 4943, 4944, 4945, 4946, 4947,
4948, 4949, 4950, 4952, 4953, 4954, 4955, 4956, 4957, 4958, 4959,
4960, 4962, 4963, 4964, 4965, 4966, 4967, 4969, 4970, 4971, 4972,
4973, 4974, 4975, 4976, 4977, 4978, 4979, 4980, 4981, 4982, 4983,
4984, 4985, 4986, 4987, 4988, 4990, 4991, 4993, 4994, 4995, 4996,
4997, 4998, 4999, 5000, 5001, 5002, 5003, 5004, 5005, 5006, 5007,
5008, 5009, 5010, 5011, 5012, 5013, 5014, 5015, 5016, 5017, 5018,
5019, 5020, 5021, 5022, 5023, 5024, 5025, 5026, 5027, 5028, 5029,
5030, 5031, 5032, 5033, 5034, 5035, 5036, 5037, 5038, 5039, 5040,
5041, 5042, 5043, 5044, 5045, 5046, 5047, 5048, 5049, 5050, 5051,
5052, 5053, 5054, 5055, 5056, 5057, 5058, 5059, 5060, 5061, 5062,
5063, 5064, 5065, 5066, 5067, 5068, 5069, 5070, 5071, 5072, 5073,
5074, 5075, 5076, 5077, 5079, 5080, 5081, 5082, 5083, 5084, 5085,
5086, 5087, 5088, 5089, 5090, 5091, 5092, 5093, 5094, 5095, 5096,
5097, 5098, 5099, 5100, 5101, 5102, 5103, 5104, 5105, 5106, 5107,
5108, 5109, 5110, 5111, 5112, 5113, 5114, 5115, 5116, 5117, 5118,
5119, 5120, 5121, 5122, 5123, 5124, 5125, 5126, 5127, 5129, 5130,
5131, 5132, 5134, 5135, 5136, 5137, 5138, 5139, 5140, 5141, 5142,
5143, 5144, 5145, 5146, 5147, 5149, 5150, 5151, 5152, 5153, 5154,
5155, 5157, 5159, 5160, 5161, 5162, 5163, 5164, 5165, 5167, 5168,
5169, 5170, 5172, 5175, 5176, 5177, 5178, 5179, 5180, 5181, 5182,
5183, 5184, 5185, 5186, 5187, 5188, 5189, 5190, 5191, 5192, 5194,
5195, 5196, 5198, 5199, 5200, 5201, 5202, 5203, 5204, 5205, 5206,
5207, 5208, 5209, 5210, 5211, 5212, 5213, 5214, 5215, 5216, 5218,
5220, 5221, 5222, 5223, 5224, 5225, 5226, 5227, 5228, 5229, 5230,
5231, 5232, 5233, 5234, 5235, 5236, 5237, 5238, 5239, 5240, 5241,
5242, 5243, 5244, 5245, 5246, 5247, 5248, 5249, 5250, 5251, 5252,
5253, 5254, 5255, 5256, 5257, 5258, 5259, 5260, 5261, 5262, 5263,
5264, 5265, 5266, 5267, 5268, 5269, 5270, 5271, 5272, 5273, 5275,
5276, 5277, 5278, 5279, 5280, 5281, 5282, 5283, 5284, 5285, 5287,
5288, 5289, 5290, 5291, 5292, 5293, 5294, 5295, 5296, 5297, 5298,
5299, 5300, 5301, 5302, 5303, 5304, 5305, 5306, 5307, 5308, 5309,
5310, 5311, 5312, 5313, 5315, 5316, 5317, 5318, 5319, 5320, 5321,
5322, 5323, 5324, 5325, 5326, 5327, 5328, 5329, 5330, 5331, 5332,
5333, 5334, 5335, 5336, 5337, 5338, 5339, 5340, 5341, 5342, 5343,
5344, 5345, 5346, 5347, 5348, 5349, 5350, 5352, 5353, 5354, 5355,
5356, 5357, 5358, 5359, 5360, 5361, 5362, 5363, 5365, 5366, 5367,
5368, 5369, 5370, 5371, 5372, 5373, 5374, 5375, 5376, 5377, 5378,
5379, 5380, 5381, 5382, 5383, 5384, 5385, 5386, 5387, 5388, 5390,
5391, 5392, 5393, 5394, 5395, 5396, 5397, 5398, 5399, 5400, 5401,
5402, 5403, 5404, 5405, 5406, 5407, 5408, 5409, 5410, 5411, 5412,
5413, 5414, 5416, 5417, 5418, 5419, 5420, 5421, 5422, 5423, 5424,
5426, 5427, 5428, 5429, 5430, 5431, 5433, 5434, 5435, 5436, 5437,
5438, 5439, 5440, 5441, 5442, 5443, 5444, 5445, 5446, 5447, 5448,
5449, 5450, 5451, 5452, 5453, 5454, 5455, 5458, 5459, 5460, 5461,
5462, 5463, 5464, 5465, 5466, 5467, 5468, 5469, 5470, 5471, 5473,
5474, 5475, 5476, 5477, 5478, 5479, 5480, 5481, 5482, 5483, 5484,
5485, 5486, 5487, 5488, 5489, 5490, 5491, 5492, 5493, 5494, 5495,
5496, 5497, 5498, 5499, 5500, 5501, 5502, 5503, 5504, 5505, 5506,
5507, 5508, 5509, 5511, 5512, 5513, 5514, 5515, 5516, 5517, 5518,
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5519, 5520, 5521, 5522, 5523, 5524, 5525, 5526, 5528, 5529, 5530,
5531, 5532, 5534, 5535, 5536, 5537, 5538, 5539, 5540, 5541, 5542,
5544, 5545, 5547, 5548, 5549, 5551, 5552, 5553, 5554, 5556, 5557,
5559, 5560, 5561, 5562, 5564, 5566, 5567, 5568, 5569, 5570, 5571,
5572, 5573, 5575, 5576, 5577, 5578, 5580, 5582, 5583, 5584, 5585,
5586, 5588, 5589, 5590, 5591, 5592, 5593, 5594, 5595, 5596, 5597,
5599, 5600, 5601, 5602, 5603, 5604, 5605, 5606, 5607, 5608, 5609,
5610, 5611, 5612, 5613, 5615, 5616, 5617, 5618, 5619, 5620, 5621,
5622, 5623, 5624, 5625, 5626, 5627, 5628, 5629, 5630, 5631, 5632,
5633, 5634, 5635, 5636, 5637, 5638, 5639, 5640, 5641, 5643, 5644,
5645, 5646, 5647, 5648, 5649, 5650, 5651, 5652, 5653, 5654, 5655,
5656, 5657, 5658, 5659, 5660, 5661, 5662, 5665, 5666, 5667, 5670,
5671, 5672, 5673, 5675, 5676, 5677, 5678, 5679, 5680, 5681, 5682,
5683, 5684, 5685, 5686, 5687, 5688, 5689, 5690, 5691, 5692, 5693,
5694, 5695, 5697, 5698, 5699, 5700, 5701, 5702, 5703, 5704, 5705,
5706, 5707, 5708, 5709, 5710, 5711, 5712, 5713, 5715, 5716, 5717,
5718, 5719, 5720, 5721, 5722, 5723, 5724, 5725, 5726, 5727, 5728,
5729, 5730, 5731, 5732, 5733, 5734, 5735, 5736, 5737, 5738, 5739,
5740, 5741, 5742, 5743, 5744, 5745, 5746, 5747, 5748, 5749, 5750,
5751, 5753, 5754, 5755, 5756, 5757, 5758, 5759, 5760, 5761, 5763,
5765, 5766, 5768, 5769, 5770, 5771, 5772, 5773, 5774, 5775, 5776,
5777, 5778, 5779, 5780, 5781, 5782, 5783, 5784, 5785, 5786, 5787,
5788, 5789, 5790, 5791, 5792, 5793, 5794, 5795, 5796, 5797, 5798,
5799, 5800, 5801, 5802, 5803, 5804, 5805, 5807, 5808, 5809, 5811,
5812, 5814, 5815, 5816, 5817, 5819, 5820, 5821, 5823, 5825, 5826,
5827, 5828, 5829, 5830, 5831, 5832, 5833, 5834, 5836, 5838, 5840,
5841, 5842, 5843, 5844, 5845, 5846, 5847, 5848, 5849, 5850, 5851,
5852, 5853, 5854, 5855, 5856, 5857, 5858, 5859, 5860, 5862, 5863,
5864, 5865, 5866, 5867, 5868, 5869, 5870, 5871, 5872, 5873, 5874,
5875, 5876, 5877, 5878, 5879, 5880, 5881, 5882, 5883, 5884, 5885,
5886, 5887, 5888, 5889, 5890, 5891, 5892, 5893, 5894, 5895, 5898,
5899, 5900, 5902, 5903, 5904, 5905, 5906, 5907, 5909, 5910, 5911,
5912, 5913, 5914, 5915, 5916, 5918, 5919, 5920, 5921, 5922, 5923,
5924, 5926, 5927, 5928, 5929, 5930, 5931, 5932, 5933, 5934, 5935,
5936, 5937, 5938, 5939, 5940, 5941, 5942, 5943, 5944, 5945, 5946,
5947, 5948, 5949, 5950, 5951, 5952, 5953, 5954, 5955, 5957, 5959,
5960, 5961, 5962, 5963, 5964, 5965, 5966, 5967, 5968, 5969, 5970,
5971, 5973, 5974, 5975, 5976, 5977, 5978, 5979, 5980, 5981, 5982,
5983, 5984, 5985, 5986, 5987, 5988, 5989, 5990, 5991, 5992, 5993,
5994, 5995, 5996, 5997, 5998, 5999, 6000, 6001, 6002, 6003, 6004,
6006, 6007, 6008, 6010, 6011, 6013, 6014, 6015, 6018, 6019, 6021,
6022, 6023, 6024, 6025, 6026, 6027, 6028, 6029, 6030, 6031, 6035,
6036, 6037, 6038, 6039, 6040, 6043, 6045, 6049, 6051, 6052, 6056,
6058, 6059, 6060, 6061, 6062, 6063, 6064, 6065, 6066, 6067, 6068,
6069, 6070, 6071, 6072, 6073, 6074, 6075, 6076, 6077, 6078, 6079,
6080, 6081, 6082, 6083, 6084, 6085, 6086, 6087, 6088, 6089, 6090,
6091, 6093, 6094, 6095, 6096, 6097, 6098, 6099, 6100, 6101, 6103,
6104, 6105, 6108, 6109, 6111, 6112, 6113, 6114, 6115, 6116, 6117,
6119, 6120, 6121, 6122, 6123, 6124, 6127, 6129, 6130, 6131, 6132,
6133, 6134, 6135, 6136, 6137, 6138, 6139, 6140, 6141, 6142, 6143,
6144, 6147, 6148, 6149, 6150, 6153, 6155, 6156, 6157, 6158, 6159,
6160, 6161, 6162, 6163, 6164, 6165, 6166, 6167, 6168, 6169, 6170,
6171, 6172, 6173, 6174, 6176, 6177, 6178, 6179, 6180, 6181, 6182,
6186, 6187, 6188, 6189, 6190, 6191, 6192, 6193, 6195, 6196, 6197,
6199, 6200, 6202, 6203, 6204, 6205, 6206, 6207, 6208, 6209, 6210,
6211, 6212, 6213, 6214, 6215, 6216, 6217, 6218, 6219, 6220, 6221,
6222, 6223, 6224, 6225, 6226, 6227, 6229, 6230, 6231, 6232, 6234,
6235, 6236, 6237, 6238, 6239, 6243, 6244, 6246, 6247, 6248, 6249,
6251, 6252, 6253, 6254, 6255, 6256, 6257, 6258, 6259, 6261, 6262,
6263, 6264, 6266, 6267, 6269, 6271, 6272, 6273, 6274, 6275, 6276,

6278, 6279, 6280, 6281, 6283, 6284, 6285, 6286, 6288, 6289, 6290,
6292, 6293, 6295, 6296, 6297, 6298, 6299, 6300, 6301, 6302, 6303,
6304, 6305, 6306, 6307, 6308, 6309, 6310, 6311, 6312, 6313, 6314,
6315, 6316, 6317, 6318, 6319, 6320, 6321, 6322, 6323, 6324, 6325,
6326, 6327, 6328, 6329, 6330, 6331, 6332, 6333, 6334, 6335, 6336,
6337, 6340, 6341, 6342, 6343, 6344, 6345, 6346, 6347, 6348, 6349,
6350, 6351, 6352, 6353, 6355, 6356, 6357, 6358, 6359, 6360, 6362,
6363, 6364, 6365, 6366, 6368, 6369, 6370, 6371, 6372, 6373, 6374,
6375, 6376, 6377, 6378, 6379, 6380, 6381, 6382, 6383, 6384, 6385,
6386, 6387, 6388, 6389, 6390, 6391, 6392, 6393, 6394, 6395, 6396,
6397, 6398, 6399, 6400, 6401, 6402, 6403, 6404, 6405, 6406, 6407,
6408, 6409, 6410, 6412, 6413, 6415, 6416, 6417, 6419, 6420, 6421,
6422, 6423, 6424, 6425, 6426, 6427, 6428, 6429, 6430, 6431, 6432,
6433, 6434, 6435, 6436, 6437, 6438, 6439, 6441, 6442, 6443, 6444,
6445, 6446, 6447, 6449, 6450, 6451, 6452, 6453, 6454, 6455, 6456,
6457, 6458, 6459, 6460, 6461, 6462, 6463, 6464, 6465, 6466, 6467,
6468, 6469, 6470, 6471, 6472, 6473, 6474, 6475, 6476, 6478, 6479,
6480, 6481, 6482, 6483, 6484, 6486, 6487, 6488, 6489, 6490, 6491,
6492, 6493, 6494, 6495, 6496, 6497, 6498, 6499, 6501, 6502, 6503,
6504, 6505, 6506, 6507, 6508, 6509, 6510, 6511, 6512, 6513, 6514,
6515, 6516, 6517, 6518, 6519, 6521, 6522, 6523, 6524, 6525, 6526,
6527, 6528, 6529, 6530, 6531, 6532, 6533, 6534, 6535, 6536, 6537,
6538, 6539, 6540, 6541, 6542, 6543, 6544, 6545, 6548, 6549, 6551,
6552, 6554, 6556, 6558, 6559, 6560, 6561, 6562, 6563, 6564, 6565,
6566, 6568, 6569, 6570, 6571, 6572, 6573, 6574, 6575, 6576, 6577,
6578, 6579, 6580, 6581, 6582, 6583, 6584, 6585, 6587, 6588, 6589,
6590, 6591, 6592, 6593, 6594, 6595, 6596, 6597, 6598, 6599, 6601,
6602, 6603, 6604, 6605, 6606, 6607, 6608, 6609, 6610, 6611, 6612,
6613, 6614, 6615, 6616, 6617, 6618, 6619, 6620, 6621, 6623, 6624,
6626, 6627, 6628, 6629, 6630, 6631, 6632, 6634, 6635, 6636, 6638,
6639, 6640, 6641, 6642, 6643, 6644, 6647, 6649, 6650, 6651, 6652,
6653, 6655, 6656, 6657, 6658, 6659, 6660, 6661, 6662, 6663, 6664,
6665, 6666, 6667, 6668, 6669, 6670, 6671, 6672, 6673, 6674, 6675,
6676, 6678, 6679, 6680, 6681, 6682, 6683, 6684, 6685, 6686, 6687,
6689, 6690, 6691, 6692, 6693, 6694, 6695, 6696, 6697, 6698, 6699,
6700, 6701, 6702, 6703, 6704, 6705, 6706, 6707, 6708, 6709, 6710,
6711, 6712, 6713, 6714, 6715, 6716, 6717, 6719, 6720, 6721, 6722,
6723, 6724, 6725, 6727, 6728, 6729, 6730, 6731, 6732, 6733, 6734,
6735, 6736, 6737, 6738, 6739, 6740, 6742, 6743, 6744, 6745, 6748,
6749, 6750, 6751, 6752, 6753, 6754, 6755, 6756, 6757, 6758, 6759,
6760, 6761, 6763, 6764, 6765, 6766, 6768, 6769, 6770, 6771, 6772,
6773, 6774, 6775, 6776, 6777, 6778, 6779, 6780, 6781, 6782, 6783,
6784, 6785, 6786, 6787, 6788, 6789, 6790, 6791, 6792, 6793, 6794,
6795, 6796, 6799, 6800, 6801, 6802, 6803, 6804, 6805, 6806, 6808,
6809, 6810, 6811, 6812, 6813, 6814, 6815, 6816, 6817, 6818, 6819,
6820, 6821, 6822, 6823, 6824, 6825, 6826, 6827, 6828, 6829, 6830,
6831, 6832, 6833, 6834, 6835, 6836, 6837, 6838, 6839, 6840, 6841,
6842, 6843, 6844, 6845, 6846, 6847, 6848, 6849, 6850, 6851, 6852,
6854, 6855, 6856, 6857, 6858, 6859, 6860, 6862, 6863, 6864, 6865,
6866, 6867, 6868, 6870, 6871, 6872, 6873, 6874, 6875, 6876, 6877,
6878, 6879, 6880, 6881, 6882, 6883, 6884, 6885, 6886, 6887, 6888,
6889, 6890, 6891, 6892, 6893, 6894, 6895, 6896, 6897, 6898, 6899,
6900, 6901, 6902, 6903, 6904, 6905, 6906, 6907, 6908, 6909, 6910,
6911, 6912, 6914, 6915, 6916, 6917, 6918, 6919, 6920, 6921, 6922,
6923, 6924, 6925, 6926, 6927, 6928, 6929, 6930, 6931, 6932, 6933,
6934, 6936, 6937, 6938, 6939, 6941, 6942, 6943, 6944, 6945, 6946,
6947, 6948, 6949, 6951, 6952, 6953, 6954, 6955, 6956, 6957, 6958,
6959, 6960, 6961, 6962, 6963, 6964, 6965, 6966, 6967, 6968, 6969,
6970, 6971, 6972, 6973, 6974, 6975, 6976, 6977, 6978, 6979, 6980,
6981, 6982, 6983, 6984, 6985, 6987, 6988, 6989, 6990, 6991, 6992,
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6993, 6994, 6995, 6996, 6997, 6998, 6999, 7000, 7001, 7002, 7003,
7004, 7005, 7006, 7007, 7008, 7009, 7010, 7011, 7012, 7013, 7014,
7015, 7016, 7017, 7018, 7019, 7020, 7021, 7022, 7023, 7024, 7025,
7026, 7027, 7028, 7029, 7030, 7032, 7033, 7034, 7035, 7036, 7037,
7038, 7039, 7040, 7041, 7042, 7043, 7044, 7045, 7046, 7047, 7048,
7049, 7050, 7051, 7052, 7053, 7054, 7055, 7056, 7057, 7058, 7059,
7060, 7061, 7062, 7063, 7064, 7065, 7066, 7067, 7068, 7069, 7070,
7071, 7072, 7073, 7074, 7075, 7076, 7077, 7078, 7079, 7080, 7081,
7082, 7084, 7085, 7086, 7087, 7088, 7089, 7090, 7091, 7092, 7093,
7094, 7096, 7097, 7098, 7099, 7100, 7101, 7103, 7104, 7105, 7106,
7107, 7108, 7109, 7110, 7111, 7115, 7116, 7117, 7118, 7119, 7120,
7121, 7122, 7123, 7124, 7125, 7126, 7127, 7128, 7129, 7130, 7131,
7132, 7133, 7134, 7135, 7136, 7137, 7138, 7139, 7140, 7141, 7142,
7143, 7144, 7145, 7146, 7148, 7149, 7150, 7151, 7152, 7153, 7154,
7155, 7156, 7157, 7158, 7159, 7160, 7161, 7162, 7163, 7164, 7165,
7166, 7167, 7168, 7169, 7170, 7171, 7172, 7173, 7175, 7176, 7177,
7178, 7179, 7180, 7182, 7183, 7184, 7185, 7186, 7187, 7188, 7189,
7190, 7191, 7192, 7193, 7194, 7195, 7196, 7197, 7198, 7199, 7200,
7201, 7202, 7204, 7205, 7206, 7207, 7208, 7209, 7210, 7211, 7212,
7213, 7214, 7215, 7216, 7217, 7218, 7219, 7220, 7221, 7222, 7223,
7224, 7225, 7226, 7227, 7228, 7229, 7231, 7232, 7233, 7234, 7235,
7236, 7238, 7239, 7240, 7241, 7242, 7243, 7244, 7245, 7246, 7247,
7248, 7249, 7250, 7251, 7252, 7253, 7254, 7255, 7256, 7257, 7258,
7259, 7260, 7261, 7262, 7263, 7264, 7265, 7266, 7267, 7268, 7269,
7270, 7271, 7272, 7273, 7274, 7275, 7276, 7277, 7278, 7279, 7280,
7281, 7282, 7283, 7284, 7285, 7287, 7288, 7289, 7290, 7291, 7292,
7293, 7294, 7295, 7296, 7297, 7298, 7299, 7300, 7301, 7302, 7303,
7304, 7305, 7306, 7307, 7308, 7309, 7310, 7311, 7312, 7313, 7314,
7315, 7316, 7317, 7318, 7319, 7320, 7321, 7322, 7323, 7324, 7325,
7326, 7327, 7328, 7329, 7330, 7331, 7332, 7333, 7334, 7335, 7336,
7337, 7338, 7339, 7340, 7341, 7342, 7343, 7344, 7345, 7346, 7347,
7348, 7349, 7350, 7351, 7352, 7353, 7354, 7356, 7357, 7358, 7359,
7360, 7362, 7363, 7364, 7365, 7367, 7368, 7369, 7370, 7371, 7373,
7374, 7375, 7376, 7377, 7379, 7380, 7381, 7382, 7383, 7384, 7385,
7386, 7387, 7388, 7389, 7390, 7391, 7392, 7393, 7394, 7395, 7396,
7397, 7398, 7399, 7400, 7401, 7402, 7403, 7404, 7405, 7406, 7407,
7408, 7409, 7410, 7411, 7413, 7414, 7415, 7416, 7417, 7418, 7419,
7420, 7421, 7422, 7423, 7424, 7425, 7426, 7427, 7429, 7430, 7431,
7433, 7434, 7435, 7436, 7437, 7438, 7439, 7440, 7441, 7442, 7445,
7446, 7447, 7448, 7449, 7450, 7452, 7453, 7454, 7455, 7456, 7457,
7458, 7459, 7460, 7462, 7463, 7464, 7465, 7466, 7468, 7469, 7470,
7471, 7472, 7473, 7474, 7475, 7476, 7477, 7478, 7479, 7481, 7482,
7484, 7485, 7486, 7487, 7488, 7489, 7490, 7491, 7492, 7493, 7495,
7497, 7498, 7499, 7500, 7501, 7502, 7503, 7504, 7505, 7506, 7507,
7508, 7509, 7510, 7511, 7512, 7513, 7514, 7515, 7516, 7517, 7518,
7519, 7520, 7521, 7522, 7523, 7524, 7525, 7526, 7527, 7528, 7529,
7530, 7531, 7532, 7533, 7534, 7535, 7536, 7537, 7538, 7539, 7540,
7541, 7542, 7543, 7544, 7545, 7546, 7547, 7548, 7549, 7550, 7551,
7552, 7553, 7554, 7555, 7556, 7558, 7559, 7560, 7562, 7563, 7564,
7565, 7566, 7567, 7568, 7570, 7571, 7572, 7573, 7575, 7576, 7577,
7578, 7581, 7582, 7583, 7584, 7585, 7586, 7587, 7588, 7589, 7590,
7591, 7592, 7593, 7596, 7597, 7598, 7599, 7600, 7603, 7604, 7605,
7606, 7607, 7608, 7609, 7610, 7611, 7612, 7613, 7614, 7615, 7616,
7618, 7619, 7620, 7621, 7622, 7623, 7625, 7626, 7627, 7628, 7629,
7630, 7631, 7632, 7633, 7636, 7638, 7640, 7641, 7642, 7643, 7644,
7645, 7646, 7647, 7648, 7649, 7650, 7651, 7652, 7653, 7654, 7655,
7656, 7657, 7658, 7659, 7660, 7661, 7662, 7663, 7664, 7665, 7666,
7667, 7668, 7669, 7670, 7671, 7672, 7673, 7674, 7675, 7676, 7677,
7678, 7679, 7681, 7682, 7684, 7685, 7686, 7687, 7688, 7689, 7691,
7692, 7693, 7694, 7695, 7696, 7697, 7698, 7699, 7701, 7702, 7703,

7704, 7705, 7706, 7707, 7708, 7709, 7710, 7711, 7712, 7713, 7714,
7715, 7716, 7717, 7718, 7719, 7720, 7721, 7723, 7725, 7726, 7728,
7729, 7730, 7731, 7732, 7733, 7734, 7735, 7736, 7737, 7738, 7739,
7740, 7741, 7742, 7743, 7744, 7745, 7746, 7747, 7748, 7749, 7750,
7751, 7752, 7753, 7754, 7756, 7757, 7758, 7759, 7760, 7761, 7762,
7763, 7764, 7765, 7766, 7767, 7768, 7769, 7770, 7771, 7772, 7773,
7774, 7775, 7776, 7777, 7778, 7779, 7780, 7781, 7782, 7783, 7784,
7785, 7786, 7787, 7788, 7789, 7790, 7791, 7792, 7793, 7794, 7795,
7796, 7797, 7798, 7799, 7800, 7801, 7802, 7803, 7804, 7805, 7806,
7807, 7809, 7810, 7811, 7812, 7813, 7815, 7816, 7817, 7818, 7819,
7820, 7821, 7822, 7823, 7824, 7825, 7826, 7827, 7828, 7829, 7831,
7832, 7833, 7834, 7835, 7837, 7838, 7839, 7840, 7841, 7842, 7843,
7844, 7845, 7846, 7847, 7848, 7849, 7850, 7852, 7853, 7854, 7855,
7856, 7857, 7858, 7859, 7860, 7861, 7862, 7863, 7864, 7867, 7868,
7869, 7870, 7871, 7872, 7873, 7874, 7876, 7877, 7878, 7879, 7880,
7881, 7882, 7883, 7884, 7885, 7886, 7887, 7888, 7889, 7890, 7891,
7892, 7893, 7894, 7895, 7896, 7897, 7898, 7899, 7900, 7901, 7902,
7903, 7904, 7905, 7906, 7907, 7908, 7909, 7910, 7911, 7913, 7914,
7915, 7916, 7917, 7918, 7919, 7920, 7921, 7922, 7923, 7924, 7925,
7926, 7927, 7928, 7929, 7931, 7932, 7933, 7934, 7935, 7936, 7937,
7938, 7939, 7940, 7941, 7942, 7943, 7944, 7945, 7946, 7947, 7948,
7949, 7950, 7951, 7952, 7953, 7954, 7955, 7956, 7959, 7960, 7961,
7962, 7963, 7964, 7965, 7966, 7967, 7968, 7969, 7971, 7972, 7973,
7974, 7975, 7976, 7977, 7978, 7979, 7980, 7981, 7982, 7983, 7984,
7985, 7986, 7987, 7988, 7989, 7990, 7991, 7993, 7994, 7995, 7996,
7997, 7998, 7999, 8000, 8001, 8002, 8003, 8004, 8005, 8007, 8008,
8009, 8010, 8011, 8012, 8013, 8014, 8015, 8016, 8017, 8018, 8019,
8020, 8021, 8022, 8023, 8024, 8025, 8026, 8027, 8028, 8029, 8030,
8031, 8033, 8034, 8035, 8036, 8037, 8038, 8039, 8040, 8041, 8042,
8043, 8044, 8045, 8046, 8047, 8048, 8049, 8050, 8051, 8052, 8053,
8054, 8056, 8057, 8058, 8059, 8061, 8062, 8064, 8065, 8066, 8067,
8068, 8069, 8070, 8071, 8072, 8073, 8074, 8076, 8077, 8078, 8079,
8080, 8081, 8082, 8083, 8084, 8085, 8086, 8087, 8088, 8089, 8090,
8091, 8092, 8093, 8094, 8095, 8096, 8097, 8098, 8099, 8100, 8101,
8102, 8103, 8104, 8105, 8106, 8107, 8108, 8109, 8110, 8111, 8112,
8113, 8114, 8115, 8116, 8117, 8118, 8119, 8120, 8121, 8122, 8123,
8124, 8125, 8126, 8127, 8128, 8129, 8130, 8131, 8132, 8133, 8134,
8135, 8136, 8137, 8138, 8139, 8140, 8141, 8142, 8143, 8144, 8145,
8146, 8147, 8148, 8149, 8150, 8151, 8152, 8153, 8155, 8156, 8157,
8158, 8159, 8160, 8161, 8163, 8164, 8165, 8166, 8167, 8168, 8169,
8170, 8172, 8173, 8174, 8175, 8176, 8178, 8180, 8181, 8182, 8183,
8184, 8185, 8186, 8187, 8188, 8189, 8190, 8191, 8192, 8194, 8195,
8196, 8197, 8198, 8199, 8200, 8201, 8202, 8203, 8204, 8205, 8206,
8208, 8209, 8210, 8211, 8212, 8213, 8214, 8215, 8216, 8217, 8218,
8219, 8220, 8221, 8222, 8223, 8224, 8226, 8227, 8228, 8229, 8230,
8231, 8232, 8233, 8234, 8235, 8237, 8238, 8239, 8240, 8241, 8242,
8243, 8244, 8245, 8246, 8247, 8248, 8249, 8250, 8251, 8252, 8253,
8254, 8255, 8256, 8257, 8258, 8259, 8260, 8261, 8262, 8263, 8264,
8265, 8266, 8267, 8268, 8269, 8270, 8271, 8272, 8273, 8274, 8276,
8277, 8278, 8279, 8280, 8281, 8282, 8283, 8284, 8285, 8286, 8287,
8288, 8289, 8290, 8291, 8292, 8293, 8294, 8295, 8296, 8297, 8298,
8299, 8300, 8301, 8302, 8304, 8305, 8306, 8307, 8308, 8309, 8310,
8311, 8312, 8313, 8314, 8315, 8316, 8317, 8318, 8319, 8320, 8323,
8324, 8325, 8327, 8328, 8329, 8330, 8331, 8332, 8333, 8336, 8337,
8340, 8341, 8342, 8343, 8344, 8345, 8346, 8347, 8348, 8349, 8350,
8351, 8352, 8353, 8354, 8355, 8356, 8357, 8359, 8360, 8361, 8362,
8363, 8364, 8365, 8366, 8369, 8370, 8371, 8372, 8373, 8374, 8375,
8376, 8377, 8378, 8379, 8380, 8381, 8382, 8383, 8384, 8385, 8386,
8387, 8388, 8389, 8390, 8391, 8392, 8393, 8394, 8395, 8396, 8397,
8399, 8400, 8401, 8404, 8405, 8406, 8407, 8408, 8409, 8410, 8411,
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8412, 8413, 8414, 8415, 8416, 8417, 8418, 8419, 8420, 8421, 8422,
8423, 8424, 8426, 8427, 8428, 8429, 8430, 8431, 8432, 8433, 8434,
8435, 8436, 8437, 8438, 8439, 8441, 8442, 8443, 8444, 8445, 8446,
8447, 8448, 8449, 8450, 8451, 8452, 8453, 8454, 8455, 8456, 8457,
8458, 8459, 8460, 8461, 8462, 8463, 8464, 8465, 8466, 8467, 8468,
8469, 8470, 8471, 8472, 8473, 8475, 8476, 8477, 8478, 8479, 8480,
8481, 8482, 8483, 8484, 8485, 8486, 8487, 8488, 8489, 8490, 8491,
8492, 8493, 8494, 8495, 8496, 8497, 8498, 8499, 8500, 8501, 8502,
8503, 8504, 8505, 8506, 8507, 8508, 8509, 8510, 8511, 8512, 8513,
8514, 8515, 8516, 8517, 8518, 8519, 8520, 8521, 8522, 8523, 8525,
8526, 8527, 8529, 8530, 8531, 8532, 8533, 8534, 8535, 8536, 8537,
8538, 8539, 8540, 8541, 8542, 8543, 8545, 8546, 8547, 8548, 8550,
8551, 8552, 8553, 8554, 8555, 8557, 8558, 8559, 8560, 8561, 8562,
8563, 8564, 8565, 8566, 8567, 8568, 8569, 8570, 8571, 8572, 8573,
8575, 8576, 8577, 8578, 8579, 8580, 8581, 8582, 8583, 8584, 8585,
8586, 8587, 8588, 8589, 8590, 8591, 8592, 8593, 8594, 8595, 8596,
8597, 8598, 8599, 8600, 8601, 8603, 8604, 8605, 8606, 8607, 8608,
8609, 8610, 8611, 8612, 8613, 8614, 8615, 8616, 8617, 8618, 8619,
8620, 8621, 8622, 8623, 8624, 8625, 8626, 8627, 8628, 8629, 8631,
8632, 8633, 8634, 8635, 8636, 8637, 8638, 8639, 8640, 8641, 8642,
8643, 8644, 8645, 8646, 8647, 8648, 8649, 8650, 8651, 8652, 8653,
8654, 8655, 8656, 8657, 8658, 8659, 8660, 8661, 8662, 8663, 8664,
8665, 8666, 8667, 8668, 8669, 8670, 8671, 8672, 8673, 8674, 8675,
8678, 8681, 8682, 8683, 8684, 8685, 8686, 8687, 8688, 8689, 8690,
8691, 8693, 8694, 8695, 8696, 8697, 8699, 8700, 8701, 8702, 8703,
8705, 8706, 8707, 8708, 8709, 8710, 8711, 8712, 8713, 8714, 8715,
8717, 8718, 8719, 8720, 8721, 8722, 8723, 8724, 8725, 8726, 8727,
8728, 8729, 8730, 8731, 8733, 8734, 8735, 8736, 8737, 8738, 8739,
8740, 8741, 8742, 8743, 8745, 8746, 8747, 8749, 8750, 8751, 8752,
8753, 8754, 8755, 8756, 8757, 8758, 8759, 8760, 8761, 8762, 8763,
8764, 8765, 8766, 8767, 8768, 8769, 8770, 8771, 8772, 8773, 8774,
8775, 8776, 8777, 8778, 8779, 8780, 8781, 8782, 8783, 8784, 8785,
8786, 8788, 8790, 8791, 8792, 8793, 8794, 8795, 8796, 8797, 8798,
8799, 8800, 8801, 8802, 8803, 8804, 8805, 8806, 8808, 8809, 8810,
8811, 8812, 8814, 8815, 8816, 8818, 8819, 8820, 8821, 8822, 8823,
8824, 8825, 8826, 8827, 8828, 8829, 8830, 8831, 8832, 8833, 8834,
8835, 8836, 8837, 8838, 8839, 8840, 8841, 8842, 8843, 8844, 8845,
8846, 8847, 8848, 8849, 8850, 8851, 8852, 8853, 8855, 8856, 8857,
8858, 8859, 8860, 8861, 8862, 8863, 8864, 8865, 8866, 8867, 8868,
8869, 8870, 8871, 8872, 8873, 8874, 8875, 8876, 8877, 8878, 8879,
8880, 8881, 8882, 8883, 8884, 8885, 8886, 8887, 8888, 8889, 8890,
8891, 8892, 8893, 8894, 8895, 8896, 8897, 8898, 8899, 8900, 8901,
8902, 8903, 8904, 8905, 8907, 8908, 8909, 8910, 8911, 8912, 8913,
8914, 8915, 8916, 8917, 8918, 8919, 8920, 8921, 8922, 8923, 8924,
8925, 8926, 8927, 8928, 8929, 8930, 8931, 8932, 8933, 8934, 8935,
8936, 8937, 8938, 8939, 8940, 8941, 8942, 8943, 8944, 8945, 8947,
8948, 8949, 8950, 8952, 8953, 8954, 8955, 8956, 8957, 8958, 8959,
8960, 8961, 8962, 8963, 8964, 8965, 8966, 8967, 8968, 8969, 8970,
8971, 8972, 8973, 8974, 8975, 8976, 8977, 8978, 8979, 8980, 8981,
8982, 8983, 8984, 8985, 8986, 8987, 8988, 8989, 8990, 8991, 8992,
8993, 8994, 8995, 8996, 8997, 8998, 8999, 9000, 9001, 9002, 9003,
9005, 9006, 9007, 9008, 9009, 9010, 9011, 9012, 9013, 9014, 9015,
9016, 9017, 9018, 9019, 9020, 9021, 9022, 9023, 9025, 9026, 9028,
9029, 9030, 9031, 9032, 9033, 9034, 9035, 9036, 9037, 9038, 9039,
9040, 9041, 9042, 9043, 9044, 9045, 9046, 9047, 9048, 9049, 9050,
9051, 9052, 9053, 9055, 9056, 9057, 9058, 9059, 9060, 9061, 9062,
9063, 9064, 9065, 9066, 9067, 9068, 9069, 9070, 9071, 9072, 9073,
9074, 9075, 9076, 9077, 9078, 9079, 9080, 9081, 9082, 9083, 9084,
9085, 9086, 9087, 9088, 9089, 9090, 9091, 9092, 9093, 9095, 9096,
9097, 9098, 9099, 9100, 9101, 9102, 9103, 9104, 9105, 9106, 9107,

9108, 9109, 9110, 9111, 9112, 9113, 9114, 9115, 9116, 9117, 9118,
9119, 9120, 9121, 9122, 9123, 9124, 9125, 9126, 9127, 9128, 9129,
9130, 9131, 9132, 9133, 9134, 9135, 9136, 9137, 9138, 9139, 9140,
9141, 9142, 9143, 9144, 9145, 9146, 9147, 9148, 9149, 9150, 9151,
9152, 9153, 9154, 9155, 9156, 9157, 9158, 9159, 9160, 9161, 9162,
9163, 9164, 9165, 9166, 9167, 9168, 9169, 9170, 9171, 9172, 9173,
9174, 9175, 9176, 9177, 9178, 9179, 9180, 9181, 9182, 9183, 9184,
9185, 9186, 9187, 9188, 9189, 9190, 9191, 9192, 9194, 9195, 9196,
9197, 9198, 9199, 9200, 9201, 9202, 9203, 9204, 9205, 9206, 9207,
9208, 9209, 9210, 9211, 9212, 9213, 9214, 9215, 9216, 9217, 9218,
9219, 9220, 9221, 9222, 9226, 9227, 9228, 9229, 9230, 9231, 9232,
9233, 9234, 9235, 9236, 9237, 9238, 9239, 9240, 9241, 9242, 9243,
9244, 9245, 9246, 9247, 9248, 9249, 9250, 9251, 9252, 9253, 9254,
9255, 9256, 9257, 9258, 9259, 9260, 9261, 9262, 9263, 9264, 9265,
9266, 9267, 9268, 9269, 9270, 9271, 9272, 9273, 9274, 9275, 9276,
9277, 9278, 9279, 9280, 9281, 9282, 9283, 9284, 9285, 9286, 9287,
9288, 9289, 9290, 9291, 9292, 9293, 9294, 9295, 9296, 9297, 9298,
9299, 9300, 9301, 9302, 9303, 9304, 9305, 9306, 9307, 9308, 9310,
9311, 9312, 9313, 9314, 9315, 9316, 9317, 9318, 9319, 9320, 9321,
9322, 9323, 9324, 9325, 9326, 9327, 9328, 9329, 9331, 9332, 9333,
9334, 9335, 9336, 9337, 9338, 9339, 9340, 9341, 9342, 9343, 9344,
9345, 9346, 9347, 9348, 9349, 9350, 9351, 9352, 9353, 9354, 9355,
9356, 9357, 9358, 9359, 9360, 9361, 9362, 9363, 9364, 9366, 9367,
9368, 9369, 9370, 9371, 9372, 9373, 9374, 9375, 9376, 9377, 9378,
9379, 9380, 9381, 9382, 9383, 9384, 9385, 9386, 9387, 9388, 9390,
9391, 9393, 9394, 9395, 9396, 9397, 9398, 9399, 9400, 9401, 9402,
9403, 9404, 9405, 9406, 9407, 9408, 9409, 9410, 9411, 9412, 9414,
9415, 9416, 9417, 9418, 9419, 9420, 9421, 9422, 9423, 9424, 9425,
9426, 9427, 9428, 9429, 9430, 9431, 9432, 9433, 9434, 9435, 9436,
9438, 9439, 9440, 9441, 9442, 9443, 9444, 9445, 9446, 9447, 9448,
9449, 9450, 9451, 9452, 9453, 9454, 9455, 9456, 9457, 9458, 9459,
9460, 9461, 9462, 9463, 9464, 9465, 9466, 9467, 9468, 9469, 9470,
9471, 9472, 9473, 9474, 9475, 9476, 9477, 9478, 9480, 9481, 9482,
9483, 9484, 9485, 9486, 9487, 9488, 9489, 9490, 9491, 9492, 9493,
9494, 9495, 9496, 9498, 9499, 9500, 9501, 9502, 9503, 9504, 9505,
9506, 9507, 9508, 9509, 9510, 9511, 9512, 9513, 9514, 9515, 9516,
9517, 9518, 9519, 9520, 9521, 9522, 9523, 9524, 9525, 9526, 9527,
9528, 9530, 9531, 9532, 9533, 9535, 9536, 9537, 9538, 9539, 9540,
9541, 9542, 9543, 9544, 9545, 9546, 9547, 9548, 9549, 9550, 9553,
9554, 9555, 9556, 9557, 9558, 9559, 9560, 9561, 9562, 9563, 9564,
9565, 9566, 9567, 9568, 9569, 9570, 9571, 9572, 9573, 9574, 9575,
9576, 9577, 9578, 9579, 9580, 9581, 9582, 9583, 9584, 9585, 9586,
9587, 9588, 9589, 9590, 9591, 9592, 9593, 9594, 9595, 9596, 9597,
9598, 9599, 9600, 9601, 9602, 9603, 9604, 9605, 9606, 9607, 9609,
9610, 9611, 9612, 9613, 9614, 9615, 9616, 9617, 9618, 9619, 9620,
9621, 9624, 9625, 9626, 9627, 9628, 9629, 9630, 9631, 9632, 9633,
9634, 9635, 9636, 9637, 9638, 9639, 9640, 9641, 9642, 9643, 9644,
9645, 9646, 9647, 9648, 9649, 9650, 9651, 9652, 9653, 9654, 9655,
9656, 9657, 9658, 9659, 9660, 9662, 9663, 9664, 9665, 9666, 9667,
9669, 9670, 9671, 9672, 9673, 9674, 9675, 9676, 9677, 9678, 9679,
9680, 9681, 9682, 9683, 9684, 9685, 9687, 9688, 9689, 9690, 9691,
9692, 9693, 9694, 9695, 9696, 9697, 9698, 9699, 9700, 9701, 9702,
9703, 9704, 9705, 9706, 9707, 9708, 9709, 9710, 9711, 9712, 9714,
9715, 9716, 9717, 9718, 9719, 9720, 9721, 9722, 9723, 9724, 9725,
9726, 9727, 9728, 9729, 9730, 9731, 9732, 9733, 9734, 9735, 9736,
9737, 9738, 9739, 9740, 9741, 9742, 9743, 9745, 9747, 9748, 9749,
9750, 9751, 9752, 9753, 9754, 9755, 9756, 9757, 9758, 9760, 9761,
9762, 9763, 9764, 9765, 9767, 9768, 9769, 9770, 9771, 9772, 9775,
9776, 9778, 9779, 9781, 9782, 9783, 9784, 9785, 9786, 9787, 9788,
9789, 9790, 9791, 9792, 9793, 9794, 9795, 9796, 9797, 9798, 9799,
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9800, 9801, 9802, 9803, 9804, 9805, 9806, 9807, 9808, 9809, 9810,
9811, 9812, 9813, 9814, 9815, 9817, 9818, 9819, 9820, 9821, 9822,
9823, 9826, 9827, 9828, 9829, 9830, 9831, 9832, 9833, 9834, 9835,
9836, 9837, 9838, 9839, 9840, 9841, 9842, 9843, 9844, 9846, 9847,
9848, 9849, 9850, 9851, 9852, 9853, 9854, 9855, 9856, 9857, 9858,
9859, 9860, 9861, 9862, 9863, 9864, 9865, 9866, 9867, 9868, 9871,
9872, 9873, 9874, 9875, 9876, 9877, 9878, 9879, 9880, 9881, 9882,
9883, 9884, 9885, 9886, 9887, 9888, 9889
United States of America (USA)–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 1195, 1196, 1197, 1406, 6835, 9572, 9692,
9770
United States–States–Alabama 198, 366, 401, 423, 425, 433, 434,
449, 464, 465, 486, 543, 547, 567, 619, 635, 682, 685, 687, 808,
809, 811, 828, 833, 835, 845, 850, 855, 878, 905, 908, 910, 944,
988, 998, 999, 1000, 1012, 1017, 1018, 1045, 1053, 1073, 1074,
1104, 1123, 1149, 1156, 1167, 1181, 1188, 1273, 1329, 1360, 1363,
1367, 1409, 1410, 1421, 1460, 1529, 1534, 1536, 1537, 1561, 1570,
1571, 1614, 1620, 1621, 1624, 1700, 1703, 1720, 1769, 1779, 1836,
1874, 1964, 2052, 2065, 2133, 2142, 2167, 2200, 2243, 2309, 2321,
2325, 2455, 2506, 2507, 2554, 2614, 2626, 2837, 2852, 2866, 2925,
2955, 3000, 3005, 3091, 3211, 3234, 3274, 3342, 3353, 3354, 3355,
3362, 3363, 3430, 3432, 3517, 3628, 3668, 3732, 3733, 3829, 3882,
3886, 4048, 4067, 4153, 4183, 4193, 4239, 4241, 4309, 4324, 4365,
4396, 4397, 4425, 4464, 4471, 4474, 4485, 4534, 4535, 4561, 4606,
4620, 4666, 4682, 4711, 4745, 4781, 4782, 4818, 4822, 4859, 4866,
4881, 4902, 4906, 4907, 4908, 4909, 5002, 5076, 5152, 5164, 5349,
5355, 5381, 5407, 5605, 5612, 5624, 5882, 6001, 6079, 6165, 6209,
6321, 6363, 6932, 6959, 6963, 6984, 7187, 7191, 7202, 7257, 7420,
7457, 7485, 7551, 7605, 8123, 8204, 8220, 8247, 8340, 8373, 8439,
8608, 8931, 9019, 9070, 9103, 9155, 9157, 9214, 9244, 9249, 9403,
9483, 9764, 9810, 9811
United States–States–Alaska 412, 782, 2272, 2379, 2454, 2711,
2913, 2998, 3211, 4219, 4365, 9882
United States–States–Arizona 347, 1038, 1717, 1816, 1949, 2019,
2429, 2483, 3002, 3568, 3651, 3716, 3831, 3982, 4196, 4234, 4820,
4881, 5408, 5812, 5829, 6700, 6856, 6885, 6891, 6924, 7056, 7195,
7233, 7802, 7807, 8123, 8227, 9718, 9811, 9812
United States–States–Arkansas 32, 314, 346, 416, 435, 512, 518,
535, 627, 682, 709, 814, 818, 1006, 1045, 1053, 1073, 1153, 1161,
1165, 1181, 1401, 1421, 1568, 1620, 2052, 2174, 2200, 2252, 2293,
2305, 2308, 2321, 2350, 2366, 2390, 2416, 2428, 2442, 2447, 2450,
2455, 2476, 2507, 2668, 2769, 2994, 3059, 3064, 3096, 3097, 3098,
3099, 3102, 3104, 3156, 3187, 3198, 3199, 3219, 3254, 3260, 3284,
3285, 3296, 3342, 3430, 3436, 3450, 3464, 3561, 3601, 3665, 3668,
3692, 3716, 3804, 3818, 3829, 3935, 3940, 3944, 4063, 4115, 4138,
4139, 4153, 4182, 4193, 4239, 4241, 4261, 4309, 4313, 4315, 4319,
4324, 4342, 4358, 4365, 4379, 4381, 4396, 4397, 4425, 4464, 4471,
4479, 4485, 4517, 4534, 4535, 4561, 4562, 4564, 4605, 4606, 4620,
4626, 4682, 4711, 4712, 4722, 4745, 4781, 4782, 4820, 4859, 4861,
4865, 4866, 4878, 4881, 4902, 4946, 4952, 4991, 5016, 5023, 5046,
5059, 5144, 5148, 5182, 5237, 5240, 5289, 5306, 5349, 5418, 5421,
5457, 5467, 5488, 5540, 5562, 5579, 5589, 5596, 5612, 5620, 5624,
5665, 5691, 5693, 5712, 5715, 5735, 5759, 5777, 5804, 5812, 5855,
5893, 5903, 5911, 5913, 5923, 5924, 5967, 6003, 6045, 6063, 6075,

6172, 6204, 6283, 6378, 6398, 6402, 6406, 6463, 6468, 6470, 6507,
6519, 6576, 6611, 6629, 6698, 6727, 6741, 6775, 6804, 6813, 6835,
6870, 6876, 6959, 6963, 6974, 6997, 7005, 7082, 7106, 7123, 7180,
7191, 7252, 7301, 7322, 7464, 7558, 7591, 7605, 7609, 7610, 7624,
7650, 7681, 7793, 7828, 7850, 7888, 7904, 7936, 7943, 8123, 8204,
8215, 8220, 8224, 8253, 8254, 8309, 8313, 8316, 8330, 8340, 8376,
8377, 8386, 8407, 8463, 8497, 8608, 8701, 8889, 8896, 8908, 8932,
8989, 9281, 9335, 9358, 9373, 9374, 9456, 9492, 9556, 9630, 9689,
9700, 9714, 9764, 9811, 9856, 9862, 9881
United States–States–California 4, 9, 25, 63, 180, 230, 294, 313,
315, 343, 374, 375, 414, 419, 495, 518, 530, 582, 609, 633, 644,
695, 763, 781, 813, 818, 1041, 1091, 1127, 1129, 1164, 1172, 1195,
1196, 1197, 1284, 1304, 1329, 1354, 1451, 1488, 1533, 1553, 1606,
1640, 1641, 1644, 1646, 1709, 1801, 1852, 1913, 2063, 2283, 2429,
2483, 2500, 2613, 2615, 2619, 2620, 2723, 2753, 2810, 2836, 2873,
2940, 3015, 3286, 3292, 3362, 3363, 3430, 3437, 3463, 3521, 3538,
3579, 3623, 3632, 3655, 3716, 3837, 3912, 3964, 3968, 3976, 3982,
4084, 4138, 4163, 4180, 4256, 4422, 4461, 4470, 4519, 4521, 4581,
4584, 4597, 4780, 4866, 4875, 4877, 4881, 4945, 4949, 4982, 5000,
5071, 5164, 5194, 5288, 5323, 5349, 5408, 5498, 5585, 5592, 5604,
5612, 5616, 5690, 5706, 5711, 5725, 5737, 5776, 5804, 5871, 5965,
6008, 6215, 6234, 6240, 6247, 6269, 6322, 6351, 6371, 6481, 6532,
6533, 6534, 6545, 6598, 6626, 6674, 6715, 6733, 6793, 6800, 6816,
6868, 6888, 6891, 6917, 6927, 6953, 6971, 7010, 7025, 7040, 7063,
7094, 7151, 7157, 7173, 7210, 7211, 7212, 7213, 7216, 7217, 7254,
7284, 7297, 7309, 7311, 7351, 7375, 7431, 7463, 7470, 7485, 7490,
7491, 7504, 7505, 7535, 7576, 7597, 7609, 7610, 7627, 7628, 7679,
7713, 7730, 7742, 7767, 7788, 7879, 7880, 7884, 7888, 7919, 7938,
7939, 7949, 7955, 7990, 7992, 7994, 7997, 8002, 8004, 8005, 8011,
8028, 8029, 8037, 8059, 8086, 8093, 8099, 8118, 8123, 8131, 8132,
8158, 8174, 8175, 8181, 8184, 8185, 8186, 8187, 8190, 8195, 8202,
8204, 8206, 8208, 8215, 8228, 8244, 8246, 8273, 8279, 8281, 8285,
8287, 8292, 8294, 8314, 8315, 8319, 8352, 8355, 8378, 8380, 8391,
8400, 8401, 8406, 8407, 8408, 8429, 8430, 8431, 8450, 8470, 8480,
8487, 8520, 8537, 8540, 8541, 8543, 8555, 8557, 8581, 8605, 8613,
8631, 8633, 8634, 8652, 8673, 8685, 8686, 8687, 8691, 8713, 8719,
8720, 8721, 8722, 8751, 8766, 8795, 8814, 8815, 8836, 8840, 8902,
8961, 8962, 8964, 8976, 8980, 8985, 8996, 9000, 9005, 9017, 9022,
9031, 9037, 9040, 9045, 9061, 9070, 9096, 9100, 9115, 9197, 9215,
9229, 9234, 9253, 9266, 9286, 9347, 9350, 9361, 9379, 9393, 9396,
9397, 9413, 9416, 9429, 9430, 9460, 9469, 9477, 9487, 9499, 9501,
9502, 9507, 9511, 9512, 9513, 9517, 9523, 9525, 9528, 9532, 9533,
9536, 9541, 9549, 9550, 9554, 9555, 9592, 9593, 9659, 9671, 9681,
9682, 9691, 9708, 9719, 9720, 9722, 9731, 9745, 9756, 9762, 9764,
9783, 9802, 9803, 9811, 9813, 9815, 9818, 9819, 9820, 9827, 9828,
9832, 9843, 9855, 9867, 9871, 9873, 9879, 9883, 9884, 9886
United States–States–Colorado 63, 167, 775, 871, 1010, 1025,
1730, 2312, 2983, 3002, 3362, 3363, 3430, 3554, 3561, 3632, 3716,
3749, 3789, 3890, 3891, 4078, 4301, 4422, 4824, 4881, 4983, 4984,
6364, 6620, 7040, 7535, 7584, 7589, 7610, 7627, 7712, 7730, 7857,
7919, 7985, 8004, 8049, 8174, 8176, 8178, 8228, 8314, 8405, 8406,
8407, 8430, 8469, 8484, 8657, 8713, 8907, 9208, 9286, 9425, 9477,
9499, 9507, 9518, 9532, 9554, 9680, 9721, 9843, 9871
United States–States–Connecticut 13, 21, 30, 89, 90, 98, 106, 109,
113, 114, 131, 138, 141, 143, 171, 179, 189, 190, 191, 209, 217,
229, 240, 241, 242, 271, 275, 281, 286, 303, 321, 322, 324, 353,
361, 374, 386, 387, 406, 417, 430, 440, 450, 452, 494, 500, 518,
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532, 533, 591, 592, 620, 624, 642, 650, 682, 700, 781, 814, 816,
818, 954, 962, 969, 1033, 1044, 1045, 1081, 1090, 1107, 1110,
1136, 1152, 1153, 1174, 1201, 1210, 1247, 1259, 1291, 1295, 1297,
1303, 1335, 1336, 1350, 1351, 1494, 1541, 1580, 1588, 1628, 1636,
1637, 1701, 1725, 1730, 2052, 2056, 2065, 2108, 2154, 2156, 2262,
2303, 2343, 3015, 3255, 3309, 3310, 3362, 3363, 3603, 3632, 3716,
3800, 3836, 3885, 3894, 3964, 4056, 4101, 4129, 4166, 4330, 4359,
4422, 4482, 4529, 4600, 4805, 4881, 4884, 4897, 4919, 4941, 5164,
5322, 5354, 5515, 5604, 6309, 6937, 7173, 7255, 7491, 7517, 7609,
7632, 8158, 8175, 8241, 8315, 8328, 8350, 8352, 8360, 8381, 8430,
8431, 8586, 9117, 9142, 9310, 9654, 9812, 9821
United States–States–Delaware 39, 158, 234, 451, 460, 657, 788,
890, 911, 937, 954, 1006, 1012, 1017, 1045, 1053, 1106, 1145,
1188, 1366, 1458, 1517, 1559, 1579, 1614, 1649, 1703, 1759, 1836,
1874, 1920, 1964, 1970, 2014, 2052, 2065, 2133, 2141, 2164, 2175,
2230, 2235, 2241, 2269, 2285, 2321, 2333, 2341, 2354, 2356, 2360,
2396, 2455, 2484, 2498, 2515, 2516, 2576, 2696, 2698, 2943, 2944,
3037, 3102, 3104, 3107, 3120, 3126, 3173, 3174, 3208, 3223, 3237,
3255, 3261, 3271, 3272, 3300, 3358, 3365, 3366, 3367, 3368, 3388,
3430, 3455, 3472, 3540, 3541, 3668, 3829, 3912, 4053, 4396, 4397,
4425, 4479, 4485, 4520, 4534, 4535, 4682, 4745, 4859, 4866, 4881,
4919, 5593, 5759, 6007, 6461, 6544, 6572, 6585, 6638, 6643, 6827,
6837, 6895, 6963, 7351, 7440, 7452, 7486, 7526, 8021, 8123, 8208,
8280, 8291, 8729, 9408, 9782, 9888
United States–States–District of Columbia (Washington, DC) 2, 3,
4, 5, 7, 9, 29, 45, 51, 53, 77, 82, 104, 184, 185, 186, 207, 216, 260,
261, 269, 282, 316, 319, 335, 338, 339, 344, 345, 348, 349, 358,
362, 375, 380, 382, 393, 398, 402, 404, 409, 410, 412, 418, 421,
424, 436, 437, 438, 439, 454, 456, 457, 458, 463, 467, 474, 486,
487, 491, 492, 513, 519, 522, 524, 534, 537, 540, 557, 563, 566,
575, 580, 586, 590, 596, 597, 600, 601, 603, 614, 615, 616, 619,
620, 621, 622, 623, 627, 628, 632, 633, 634, 635, 636, 637, 639,
640, 658, 659, 661, 667, 669, 674, 682, 683, 684, 685, 686, 688,
691, 697, 706, 709, 710, 718, 719, 720, 723, 728, 731, 736, 738,
739, 742, 745, 749, 751, 752, 753, 755, 757, 759, 760, 762, 763,
767, 768, 769, 777, 786, 792, 793, 796, 797, 798, 800, 802, 804,
805, 807, 812, 813, 814, 815, 816, 817, 818, 819, 828, 829, 830,
834, 838, 840, 841, 842, 843, 845, 849, 850, 851, 853, 865, 869,
874, 876, 878, 887, 888, 891, 892, 902, 912, 913, 932, 938, 939,
940, 943, 944, 946, 947, 952, 953, 959, 961, 965, 972, 973, 974,
978, 986, 987, 993, 998, 999, 1000, 1008, 1009, 1014, 1015, 1018,
1021, 1035, 1036, 1037, 1039, 1040, 1041, 1065, 1066, 1070, 1072,
1073, 1074, 1080, 1081, 1083, 1084, 1085, 1086, 1089, 1091, 1095,
1096, 1098, 1119, 1127, 1129, 1130, 1138, 1143, 1146, 1147, 1149,
1150, 1160, 1161, 1165, 1168, 1169, 1180, 1188, 1189, 1190, 1191,
1223, 1224, 1230, 1239, 1241, 1251, 1253, 1254, 1255, 1256, 1260,
1268, 1269, 1279, 1293, 1294, 1301, 1305, 1312, 1313, 1314, 1320,
1321, 1324, 1333, 1337, 1338, 1343, 1344, 1359, 1375, 1376, 1382,
1386, 1387, 1398, 1403, 1404, 1417, 1418, 1422, 1425, 1428, 1431,
1437, 1445, 1451, 1454, 1455, 1459, 1461, 1462, 1464, 1470, 1471,
1476, 1481, 1482, 1486, 1487, 1489, 1490, 1491, 1502, 1505, 1512,
1513, 1514, 1521, 1524, 1531, 1535, 1539, 1544, 1546, 1547, 1548,
1558, 1560, 1561, 1562, 1565, 1566, 1567, 1571, 1574, 1597, 1598,
1600, 1601, 1602, 1605, 1606, 1612, 1616, 1617, 1625, 1626, 1631,
1641, 1646, 1650, 1651, 1655, 1659, 1660, 1661, 1673, 1674, 1680,
1681, 1683, 1696, 1700, 1704, 1705, 1707, 1711, 1712, 1714, 1715,
1716, 1734, 1735, 1738, 1740, 1742, 1743, 1746, 1752, 1754, 1756,
1757, 1762, 1765, 1767, 1770, 1773, 1774, 1777, 1778, 1785, 1789,

1790, 1797, 1809, 1811, 1815, 1816, 1817, 1826, 1827, 1832, 1833,
1834, 1839, 1851, 1852, 1855, 1856, 1857, 1858, 1862, 1870, 1872,
1873, 1875, 1876, 1877, 1882, 1883, 1886, 1887, 1888, 1901, 1902,
1904, 1907, 1915, 1918, 1919, 1921, 1930, 1931, 1932, 1935, 1936,
1938, 1939, 1940, 1954, 1965, 1991, 1993, 1997, 1999, 2000, 2007,
2010, 2012, 2016, 2025, 2026, 2067, 2069, 2081, 2092, 2093, 2095,
2096, 2101, 2103, 2110, 2111, 2117, 2128, 2130, 2131, 2132, 2136,
2138, 2148, 2163, 2164, 2165, 2168, 2169, 2173, 2180, 2186, 2194,
2196, 2198, 2204, 2206, 2207, 2210, 2230, 2235, 2236, 2239, 2248,
2258, 2262, 2266, 2268, 2269, 2270, 2275, 2276, 2277, 2278, 2291,
2307, 2318, 2319, 2327, 2328, 2333, 2335, 2336, 2339, 2349, 2365,
2366, 2367, 2368, 2369, 2370, 2373, 2374, 2375, 2376, 2377, 2378,
2379, 2380, 2382, 2385, 2386, 2388, 2389, 2393, 2413, 2414, 2417,
2429, 2447, 2454, 2469, 2483, 2505, 2507, 2511, 2513, 2527, 2528,
2530, 2536, 2539, 2543, 2561, 2563, 2567, 2572, 2578, 2587, 2589,
2590, 2591, 2592, 2607, 2608, 2613, 2615, 2619, 2620, 2628, 2629,
2630, 2634, 2640, 2645, 2647, 2656, 2660, 2661, 2667, 2671, 2673,
2675, 2676, 2678, 2679, 2680, 2681, 2685, 2686, 2690, 2695, 2700,
2720, 2721, 2724, 2726, 2727, 2730, 2731, 2734, 2738, 2739, 2740,
2741, 2743, 2752, 2753, 2760, 2763, 2766, 2772, 2776, 2778, 2779,
2782, 2784, 2786, 2790, 2791, 2794, 2796, 2798, 2799, 2800, 2801,
2809, 2810, 2811, 2812, 2813, 2814, 2815, 2816, 2828, 2829, 2830,
2834, 2836, 2837, 2838, 2840, 2842, 2845, 2846, 2847, 2848, 2849,
2853, 2854, 2855, 2858, 2859, 2871, 2876, 2877, 2878, 2883, 2884,
2885, 2886, 2888, 2895, 2896, 2897, 2912, 2927, 2930, 2933, 2941,
2951, 2967, 2969, 2972, 2974, 2976, 2987, 3008, 3009, 3010, 3011,
3034, 3036, 3039, 3040, 3043, 3051, 3055, 3062, 3080, 3082, 3097,
3102, 3111, 3123, 3133, 3152, 3153, 3154, 3209, 3212, 3215, 3220,
3222, 3224, 3228, 3229, 3230, 3231, 3237, 3242, 3243, 3250, 3256,
3281, 3285, 3292, 3306, 3308, 3310, 3314, 3318, 3333, 3338, 3345,
3352, 3369, 3370, 3371, 3372, 3374, 3382, 3384, 3386, 3387, 3392,
3404, 3406, 3409, 3413, 3424, 3429, 3430, 3431, 3432, 3440, 3443,
3444, 3456, 3467, 3495, 3501, 3517, 3536, 3537, 3544, 3546, 3557,
3560, 3567, 3576, 3577, 3590, 3597, 3612, 3621, 3622, 3624, 3639,
3640, 3641, 3669, 3674, 3676, 3683, 3685, 3696, 3707, 3716, 3719,
3720, 3727, 3751, 3752, 3769, 3783, 3785, 3799, 3811, 3817, 3818,
3823, 3829, 3830, 3836, 3840, 3857, 3869, 3875, 3912, 3924, 3931,
3932, 3933, 3934, 3935, 3943, 3958, 3963, 3966, 3969, 3972, 3997,
4001, 4013, 4049, 4062, 4084, 4085, 4090, 4102, 4106, 4110, 4111,
4112, 4120, 4134, 4141, 4146, 4161, 4163, 4171, 4172, 4185, 4195,
4203, 4205, 4214, 4215, 4226, 4255, 4260, 4266, 4278, 4285, 4288,
4289, 4296, 4319, 4338, 4362, 4372, 4377, 4378, 4380, 4387, 4398,
4399, 4402, 4414, 4420, 4477, 4479, 4496, 4507, 4520, 4521, 4523,
4525, 4529, 4545, 4552, 4566, 4597, 4635, 4657, 4728, 4753, 4820,
4822, 4857, 4862, 4863, 4875, 4877, 4880, 4881, 4894, 4895, 4934,
4943, 4967, 4972, 4986, 4987, 4996, 4999, 5007, 5014, 5030, 5039,
5046, 5064, 5065, 5066, 5071, 5072, 5073, 5074, 5075, 5076, 5077,
5078, 5079, 5085, 5086, 5100, 5109, 5112, 5121, 5129, 5132, 5165,
5168, 5214, 5242, 5251, 5256, 5261, 5267, 5310, 5323, 5339, 5362,
5370, 5372, 5389, 5409, 5458, 5480, 5490, 5517, 5557, 5569, 5593,
5614, 5615, 5632, 5714, 5736, 5740, 5741, 5742, 5756, 5768, 5796,
5807, 5819, 5847, 5848, 5860, 5864, 5873, 5909, 5963, 5971, 5979,
6008, 6016, 6082, 6083, 6084, 6090, 6105, 6109, 6110, 6205, 6216,
6249, 6284, 6291, 6350, 6355, 6359, 6399, 6415, 6428, 6431, 6476,
6483, 6497, 6499, 6522, 6558, 6599, 6603, 6605, 6639, 6641, 6674,
6705, 6737, 6749, 6790, 6793, 6818, 6857, 6865, 6876, 6900, 6937,
6939, 6942, 6943, 6951, 6953, 6954, 6960, 6971, 7005, 7058, 7059,
7069, 7072, 7081, 7093, 7097, 7111, 7151, 7201, 7218, 7220, 7221,
7224, 7273, 7282, 7288, 7294, 7295, 7313, 7318, 7324, 7340, 7380,
7385, 7392, 7393, 7394, 7397, 7420, 7423, 7427, 7437, 7447, 7458,
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7465, 7475, 7500, 7511, 7522, 7526, 7530, 7534, 7566, 7581, 7599,
7603, 7609, 7624, 7626, 7653, 7662, 7663, 7664, 7846, 7848, 7868,
7869, 7870, 7872, 7899, 7906, 7911, 7920, 7931, 7932, 7933, 7949,
7955, 7973, 7980, 7983, 7985, 8001, 8019, 8036, 8059, 8077, 8078,
8087, 8088, 8119, 8131, 8132, 8133, 8138, 8158, 8170, 8175, 8184,
8185, 8186, 8190, 8196, 8205, 8220, 8228, 8235, 8238, 8267, 8315,
8324, 8325, 8333, 8344, 8349, 8390, 8399, 8401, 8417, 8437, 8456,
8458, 8485, 8490, 8505, 8533, 8539, 8558, 8575, 8580, 8581, 8582,
8583, 8586, 8604, 8622, 8625, 8661, 8672, 8677, 8678, 8691, 8695,
8700, 8735, 8741, 8749, 8815, 8830, 8833, 8865, 8866, 8893, 8910,
8911, 8924, 8925, 8938, 8947, 8989, 8991, 8994, 9002, 9004, 9042,
9050, 9056, 9069, 9074, 9081, 9082, 9086, 9091, 9105, 9117, 9128,
9129, 9131, 9136, 9138, 9145, 9148, 9155, 9156, 9158, 9159, 9160,
9161, 9163, 9167, 9187, 9191, 9195, 9196, 9198, 9200, 9201, 9202,
9203, 9205, 9207, 9210, 9212, 9227, 9263, 9300, 9305, 9307, 9308,
9310, 9312, 9323, 9327, 9328, 9350, 9359, 9377, 9383, 9390, 9395,
9400, 9409, 9427, 9429, 9430, 9448, 9464, 9469, 9485, 9486, 9496,
9504, 9514, 9597, 9601, 9610, 9625, 9656, 9662, 9674, 9681, 9682,
9684, 9709, 9722, 9760, 9770, 9772, 9781, 9789, 9790, 9802, 9804,
9813, 9821, 9823, 9835, 9845, 9847, 9853, 9873
United States–States–Florida 374, 468, 634, 636, 637, 855, 1012,
1017, 1045, 1135, 1321, 1410, 1874, 1882, 2129, 2200, 2803, 2804,
2858, 2948, 2949, 2993, 3032, 3205, 3210, 3217, 3220, 3374, 3403,
3430, 3536, 3845, 3992, 4003, 4153, 4193, 4239, 4241, 4309, 4324,
4365, 4464, 4471, 4474, 4520, 4523, 4561, 4606, 4620, 4711, 4782,
4866, 4871, 4875, 4877, 4881, 4902, 5080, 5138, 5328, 5336, 5624,
5639, 5953, 5984, 6049, 6051, 6111, 6117, 6229, 6298, 6300, 6303,
6432, 6480, 6534, 6588, 6628, 6912, 6936, 6959, 6963, 6998, 7035,
7040, 7104, 7123, 7145, 7173, 7180, 7243, 7301, 7334, 7459, 7485,
7605, 7609, 7636, 7730, 7919, 7931, 8046, 8112, 8123, 8138, 8175,
8215, 8314, 8315, 8376, 8377, 8380, 8382, 8392, 8406, 8483, 8586,
8608, 8834, 8989, 8997, 9019, 9160, 9244, 9278, 9408, 9409, 9430,
9436, 9547, 9643, 9739, 9740, 9793, 9843, 9863
United States–States–Georgia 46, 92, 120, 124, 127, 128, 129, 130,
151, 152, 186, 280, 366, 434, 486, 492, 495, 497, 518, 535, 547,
612, 613, 632, 634, 635, 682, 685, 686, 688, 692, 748, 764, 805,
853, 894, 947, 966, 988, 998, 999, 1012, 1017, 1045, 1053, 1073,
1074, 1089, 1150, 1160, 1161, 1168, 1220, 1258, 1266, 1267, 1280,
1319, 1363, 1367, 1380, 1397, 1411, 1421, 1452, 1498, 1534, 1536,
1561, 1571, 1614, 1620, 1621, 1693, 1696, 1700, 1703, 1720, 1816,
1826, 1836, 1874, 1938, 1945, 1964, 1998, 1999, 2005, 2009, 2014,
2052, 2065, 2128, 2133, 2142, 2159, 2167, 2200, 2230, 2235, 2285,
2321, 2322, 2325, 2333, 2354, 2356, 2373, 2396, 2428, 2455, 2507,
2554, 2643, 2871, 3285, 3310, 3430, 3437, 3623, 3668, 3716, 3829,
4153, 4192, 4193, 4239, 4241, 4279, 4309, 4324, 4365, 4379, 4396,
4397, 4425, 4464, 4471, 4474, 4485, 4520, 4534, 4535, 4561, 4562,
4564, 4606, 4607, 4620, 4626, 4665, 4682, 4711, 4745, 4760, 4782,
4820, 4822, 4859, 4866, 4881, 4902, 5002, 5071, 5115, 5164, 5302,
5624, 5812, 5967, 6064, 6150, 6308, 6382, 6434, 6647, 6669, 6736,
6959, 6963, 7005, 7076, 7098, 7123, 7141, 7191, 7206, 7209, 7317,
7348, 7418, 7419, 7571, 7605, 7609, 7670, 7675, 7687, 7746, 7768,
7785, 7802, 7839, 7842, 7843, 7888, 8050, 8057, 8076, 8123, 8162,
8197, 8204, 8220, 8222, 8247, 8285, 8340, 8386, 8431, 8515, 8603,
8608, 8610, 8635, 8636, 8713, 8795, 8829, 8896, 8982, 8989, 9026,
9030, 9098, 9119, 9128, 9142, 9176, 9182, 9200, 9212, 9242, 9243,
9244, 9250, 9370, 9373, 9386, 9398, 9411, 9428, 9436, 9502, 9527,
9606, 9685, 9724, 9764, 9810

United States–States–Hawaii 257, 402, 505, 518, 648, 773, 783,
788, 814, 859, 867, 904, 938, 973, 982, 1047, 1079, 1188, 1203,
1243, 1278, 1471, 2007, 2084, 2483, 2543, 2703, 2979, 2998, 3053,
3078, 3089, 3390, 3536, 3561, 3683, 3716, 3738, 3787, 3981, 4181,
4463, 4505, 4519, 4546, 4584, 4586, 4763, 4881, 5113, 5191, 5225,
5282, 5290, 5327, 5922, 6190, 6827, 6850, 7413, 7726, 7751, 7916,
7919, 7997, 8037, 8190, 8202, 8272, 8280, 8314, 8972, 9408, 9475,
9536, 9555, 9593, 9671, 9678, 9722, 9806, 9855
United States–States–Idaho 703, 814, 875, 901, 1093, 1167, 1194,
2308, 3002, 3167, 3561, 3632, 3716, 4422, 4881, 5234, 8595, 8839,
9107, 9442, 9507, 9533, 9671, 9695, 9721, 9752, 9754, 9796
United States–States–Illinois 1, 4, 9, 57, 60, 105, 152, 161, 175,
176, 197, 202, 203, 225, 227, 228, 235, 252, 253, 256, 262, 267,
272, 274, 288, 289, 297, 299, 302, 309, 310, 332, 351, 352, 356,
362, 372, 405, 448, 462, 463, 469, 482, 485, 518, 541, 543, 555,
574, 622, 625, 634, 641, 709, 720, 724, 727, 750, 762, 788, 799,
807, 810, 814, 818, 855, 861, 879, 893, 927, 929, 965, 966, 977,
1008, 1012, 1017, 1024, 1033, 1042, 1045, 1052, 1053, 1054, 1061,
1099, 1104, 1109, 1114, 1122, 1151, 1155, 1172, 1181, 1183, 1188,
1195, 1196, 1197, 1199, 1202, 1241, 1245, 1263, 1272, 1306, 1327,
1330, 1346, 1363, 1367, 1401, 1404, 1421, 1437, 1453, 1465, 1474,
1486, 1503, 1504, 1516, 1527, 1534, 1568, 1571, 1573, 1598, 1599,
1610, 1613, 1614, 1620, 1621, 1622, 1643, 1650, 1669, 1672, 1679,
1680, 1681, 1682, 1683, 1684, 1685, 1686, 1687, 1690, 1692, 1697,
1702, 1703, 1705, 1706, 1707, 1710, 1711, 1712, 1713, 1715, 1720,
1730, 1734, 1741, 1744, 1745, 1759, 1767, 1777, 1778, 1785, 1787,
1788, 1790, 1798, 1808, 1814, 1815, 1816, 1823, 1824, 1825, 1829,
1834, 1836, 1837, 1839, 1850, 1854, 1856, 1864, 1870, 1871, 1872,
1874, 1885, 1886, 1888, 1899, 1902, 1905, 1907, 1911, 1930, 1939,
1940, 1942, 1946, 1950, 1953, 1954, 1955, 1956, 1958, 1959, 1963,
1964, 1965, 1966, 1969, 1970, 1973, 1981, 1992, 1993, 2000, 2003,
2007, 2010, 2011, 2013, 2014, 2015, 2017, 2020, 2037, 2052, 2065,
2071, 2072, 2074, 2079, 2080, 2096, 2102, 2109, 2111, 2112, 2114,
2115, 2121, 2123, 2132, 2133, 2134, 2138, 2141, 2142, 2149, 2150,
2154, 2156, 2159, 2164, 2165, 2166, 2167, 2175, 2177, 2195, 2198,
2216, 2217, 2223, 2224, 2225, 2227, 2230, 2231, 2232, 2235, 2239,
2240, 2241, 2243, 2254, 2261, 2266, 2269, 2270, 2280, 2285, 2286,
2308, 2313, 2315, 2321, 2324, 2328, 2329, 2330, 2334, 2335, 2336,
2337, 2346, 2347, 2353, 2354, 2356, 2364, 2372, 2390, 2396, 2399,
2404, 2410, 2412, 2440, 2447, 2452, 2455, 2480, 2483, 2487, 2489,
2490, 2495, 2497, 2505, 2507, 2511, 2519, 2521, 2527, 2529, 2542,
2544, 2549, 2552, 2559, 2560, 2568, 2572, 2575, 2577, 2580, 2583,
2587, 2593, 2603, 2606, 2611, 2623, 2653, 2659, 2666, 2668, 2670,
2674, 2678, 2695, 2697, 2700, 2715, 2717, 2718, 2729, 2735, 2745,
2746, 2747, 2753, 2757, 2762, 2767, 2769, 2788, 2807, 2808, 2818,
2819, 2820, 2821, 2822, 2825, 2826, 2827, 2828, 2831, 2832, 2833,
2861, 2865, 2868, 2869, 2880, 2902, 2903, 2904, 2905, 2906, 2907,
2908, 2909, 2910, 2911, 2918, 2919, 2928, 2934, 2935, 2938, 2940,
2947, 2952, 2954, 2956, 2958, 2959, 2962, 2964, 2965, 2970, 2984,
2985, 2995, 2998, 2999, 3000, 3001, 3002, 3012, 3020, 3051, 3058,
3063, 3095, 3102, 3114, 3125, 3130, 3144, 3147, 3150, 3153, 3156,
3157, 3162, 3166, 3171, 3172, 3187, 3190, 3191, 3197, 3200, 3202,
3203, 3204, 3211, 3212, 3213, 3214, 3216, 3221, 3223, 3225, 3227,
3228, 3231, 3232, 3233, 3235, 3236, 3237, 3240, 3242, 3244, 3245,
3246, 3251, 3252, 3255, 3257, 3258, 3259, 3261, 3262, 3263, 3264,
3267, 3270, 3273, 3275, 3276, 3277, 3278, 3279, 3280, 3283, 3284,
3285, 3286, 3292, 3293, 3294, 3295, 3299, 3302, 3303, 3308, 3310,
3313, 3321, 3344, 3352, 3357, 3358, 3362, 3363, 3381, 3383, 3385,
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3386, 3387, 3389, 3391, 3392, 3393, 3394, 3395, 3396, 3397, 3398,
3411, 3412, 3415, 3416, 3419, 3424, 3430, 3431, 3432, 3433, 3434,
3439, 3441, 3442, 3446, 3449, 3451, 3452, 3461, 3464, 3468, 3470,
3473, 3474, 3477, 3478, 3480, 3481, 3482, 3483, 3485, 3486, 3487,
3489, 3490, 3491, 3492, 3493, 3495, 3496, 3502, 3503, 3505, 3506,
3507, 3508, 3509, 3515, 3516, 3518, 3519, 3521, 3522, 3523, 3524,
3525, 3526, 3529, 3531, 3533, 3544, 3546, 3550, 3551, 3552, 3553,
3556, 3560, 3561, 3563, 3566, 3570, 3571, 3575, 3576, 3577, 3579,
3580, 3583, 3584, 3585, 3586, 3587, 3589, 3590, 3591, 3592, 3593,
3594, 3595, 3599, 3601, 3605, 3606, 3607, 3609, 3610, 3614, 3616,
3617, 3618, 3619, 3623, 3625, 3629, 3630, 3631, 3632, 3633, 3634,
3637, 3639, 3642, 3643, 3646, 3648, 3653, 3654, 3656, 3657, 3659,
3660, 3663, 3664, 3666, 3668, 3670, 3671, 3672, 3673, 3677, 3678,
3679, 3681, 3682, 3683, 3684, 3687, 3692, 3695, 3696, 3699, 3700,
3701, 3702, 3703, 3706, 3711, 3712, 3713, 3714, 3715, 3716, 3717,
3721, 3722, 3727, 3728, 3730, 3735, 3739, 3740, 3741, 3742, 3747,
3754, 3755, 3756, 3758, 3761, 3762, 3764, 3766, 3770, 3772, 3774,
3775, 3776, 3779, 3782, 3783, 3784, 3786, 3790, 3792, 3793, 3794,
3795, 3798, 3799, 3800, 3801, 3802, 3803, 3804, 3806, 3810, 3811,
3812, 3814, 3815, 3816, 3817, 3818, 3820, 3821, 3827, 3829, 3832,
3836, 3837, 3838, 3840, 3841, 3844, 3854, 3855, 3862, 3863, 3865,
3866, 3868, 3872, 3874, 3875, 3876, 3877, 3878, 3881, 3883, 3892,
3898, 3903, 3904, 3907, 3908, 3909, 3910, 3911, 3912, 3914, 3915,
3916, 3918, 3920, 3921, 3923, 3935, 3938, 3940, 3944, 3946, 3947,
3948, 3958, 3960, 3962, 3968, 3978, 3979, 3980, 3983, 3984, 3987,
3993, 3994, 3995, 3996, 3997, 3999, 4000, 4001, 4002, 4010, 4011,
4012, 4015, 4016, 4018, 4020, 4021, 4025, 4026, 4029, 4034, 4035,
4036, 4037, 4038, 4039, 4040, 4041, 4042, 4043, 4046, 4050, 4052,
4053, 4055, 4061, 4063, 4065, 4071, 4073, 4074, 4075, 4079, 4080,
4084, 4086, 4088, 4089, 4091, 4095, 4096, 4098, 4102, 4104, 4106,
4107, 4109, 4110, 4115, 4118, 4121, 4128, 4129, 4137, 4138, 4142,
4148, 4165, 4169, 4177, 4179, 4180, 4188, 4190, 4191, 4193, 4200,
4201, 4208, 4209, 4210, 4212, 4213, 4216, 4217, 4221, 4224, 4227,
4231, 4232, 4237, 4239, 4240, 4241, 4242, 4243, 4250, 4251, 4258,
4259, 4260, 4263, 4267, 4268, 4269, 4272, 4277, 4279, 4283, 4286,
4294, 4307, 4308, 4309, 4317, 4319, 4321, 4322, 4323, 4324, 4325,
4327, 4328, 4329, 4330, 4331, 4332, 4333, 4335, 4336, 4338, 4339,
4340, 4341, 4344, 4347, 4354, 4355, 4358, 4360, 4361, 4365, 4371,
4372, 4374, 4375, 4379, 4390, 4391, 4392, 4394, 4396, 4397, 4401,
4402, 4410, 4417, 4418, 4419, 4420, 4421, 4425, 4426, 4427, 4432,
4433, 4435, 4438, 4439, 4442, 4444, 4445, 4447, 4453, 4455, 4457,
4460, 4464, 4465, 4468, 4471, 4474, 4478, 4479, 4480, 4481, 4482,
4483, 4485, 4486, 4487, 4489, 4492, 4493, 4494, 4499, 4500, 4502,
4508, 4509, 4515, 4518, 4519, 4520, 4521, 4529, 4531, 4533, 4534,
4535, 4541, 4542, 4543, 4544, 4549, 4550, 4551, 4556, 4559, 4561,
4562, 4563, 4564, 4565, 4567, 4569, 4570, 4571, 4572, 4573, 4574,
4576, 4577, 4578, 4580, 4582, 4583, 4585, 4591, 4592, 4593, 4599,
4601, 4602, 4603, 4605, 4606, 4608, 4609, 4610, 4611, 4614, 4617,
4618, 4619, 4620, 4621, 4625, 4626, 4628, 4629, 4631, 4634, 4637,
4639, 4640, 4647, 4657, 4659, 4660, 4662, 4663, 4664, 4665, 4666,
4667, 4668, 4669, 4670, 4671, 4672, 4673, 4674, 4679, 4680, 4681,
4682, 4684, 4685, 4687, 4688, 4692, 4702, 4706, 4710, 4711, 4715,
4720, 4722, 4723, 4724, 4730, 4731, 4732, 4733, 4735, 4737, 4738,
4739, 4741, 4745, 4747, 4749, 4754, 4755, 4756, 4757, 4762, 4764,
4765, 4768, 4772, 4773, 4775, 4781, 4785, 4789, 4790, 4791, 4793,
4795, 4797, 4799, 4801, 4802, 4808, 4810, 4814, 4815, 4816, 4817,
4818, 4819, 4820, 4822, 4823, 4825, 4826, 4828, 4829, 4830, 4831,
4832, 4834, 4835, 4837, 4838, 4839, 4841, 4842, 4843, 4844, 4845,
4846, 4847, 4848, 4849, 4850, 4851, 4852, 4858, 4859, 4860, 4862,
4863, 4865, 4866, 4868, 4872, 4873, 4874, 4876, 4879, 4880, 4881,

4882, 4886, 4891, 4892, 4894, 4895, 4896, 4899, 4900, 4902, 4903,
4904, 4905, 4906, 4907, 4908, 4909, 4913, 4916, 4917, 4918, 4921,
4922, 4923, 4924, 4927, 4929, 4930, 4931, 4932, 4933, 4936, 4938,
4940, 4941, 4944, 4945, 4946, 4947, 4948, 4949, 4951, 4952, 4953,
4954, 4958, 4961, 4965, 4967, 4968, 4971, 4973, 4975, 4977, 4986,
4990, 4992, 4997, 4998, 5000, 5002, 5004, 5006, 5008, 5010, 5014,
5017, 5021, 5023, 5025, 5026, 5027, 5028, 5031, 5034, 5036, 5037,
5038, 5041, 5042, 5045, 5048, 5049, 5050, 5051, 5052, 5053, 5055,
5056, 5058, 5059, 5060, 5061, 5069, 5076, 5081, 5083, 5087, 5088,
5089, 5091, 5092, 5093, 5094, 5096, 5097, 5101, 5102, 5103, 5104,
5105, 5117, 5119, 5121, 5123, 5124, 5125, 5126, 5127, 5134, 5137,
5143, 5145, 5146, 5149, 5152, 5160, 5162, 5163, 5164, 5165, 5167,
5168, 5170, 5175, 5177, 5178, 5179, 5180, 5182, 5186, 5187, 5195,
5200, 5204, 5207, 5208, 5210, 5211, 5215, 5218, 5220, 5221, 5222,
5223, 5224, 5229, 5230, 5231, 5232, 5233, 5236, 5239, 5240, 5243,
5246, 5247, 5248, 5251, 5252, 5255, 5267, 5268, 5273, 5275, 5277,
5279, 5280, 5283, 5284, 5287, 5292, 5295, 5296, 5304, 5306, 5312,
5323, 5324, 5325, 5329, 5333, 5334, 5340, 5341, 5342, 5344, 5349,
5350, 5353, 5354, 5359, 5360, 5366, 5368, 5370, 5371, 5376, 5380,
5383, 5384, 5385, 5386, 5387, 5393, 5395, 5402, 5407, 5426, 5428,
5430, 5433, 5434, 5439, 5441, 5443, 5444, 5445, 5448, 5450, 5451,
5454, 5459, 5460, 5461, 5462, 5464, 5465, 5470, 5471, 5477, 5478,
5479, 5481, 5482, 5483, 5484, 5485, 5486, 5487, 5488, 5490, 5491,
5492, 5493, 5494, 5495, 5496, 5497, 5503, 5521, 5524, 5526, 5529,
5536, 5538, 5540, 5542, 5544, 5545, 5552, 5553, 5557, 5559, 5568,
5569, 5570, 5571, 5572, 5577, 5583, 5584, 5586, 5591, 5594, 5595,
5597, 5612, 5615, 5619, 5620, 5623, 5624, 5625, 5627, 5628, 5630,
5634, 5637, 5643, 5646, 5647, 5649, 5650, 5653, 5654, 5657, 5666,
5667, 5670, 5672, 5673, 5676, 5677, 5678, 5681, 5683, 5684, 5686,
5688, 5691, 5692, 5693, 5695, 5697, 5703, 5710, 5712, 5715, 5716,
5719, 5721, 5723, 5724, 5726, 5727, 5729, 5730, 5731, 5734, 5738,
5743, 5744, 5745, 5746, 5751, 5754, 5755, 5757, 5765, 5769, 5772,
5773, 5774, 5779, 5783, 5785, 5790, 5793, 5794, 5795, 5796, 5797,
5799, 5800, 5802, 5803, 5804, 5805, 5808, 5809, 5810, 5812, 5816,
5826, 5828, 5830, 5832, 5836, 5843, 5844, 5845, 5846, 5848, 5849,
5852, 5853, 5854, 5857, 5862, 5865, 5866, 5869, 5877, 5881, 5883,
5889, 5890, 5892, 5894, 5903, 5905, 5906, 5907, 5910, 5911, 5912,
5913, 5915, 5916, 5920, 5923, 5924, 5927, 5928, 5929, 5931, 5932,
5935, 5937, 5938, 5939, 5941, 5942, 5944, 5948, 5955, 5961, 5962,
5966, 5968, 5976, 5977, 5978, 5980, 5983, 5985, 5986, 5987, 5989,
5993, 6002, 6006, 6007, 6008, 6014, 6021, 6023, 6026, 6027, 6028,
6035, 6045, 6052, 6067, 6068, 6069, 6070, 6071, 6072, 6073, 6076,
6077, 6078, 6079, 6081, 6085, 6086, 6087, 6088, 6089, 6090, 6092,
6100, 6101, 6104, 6108, 6115, 6116, 6119, 6123, 6124, 6127, 6128,
6133, 6139, 6140, 6141, 6142, 6143, 6147, 6148, 6158, 6159, 6160,
6161, 6163, 6164, 6168, 6182, 6186, 6196, 6199, 6200, 6207, 6209,
6210, 6211, 6212, 6213, 6215, 6217, 6224, 6227, 6229, 6230, 6232,
6236, 6237, 6238, 6246, 6247, 6252, 6253, 6256, 6258, 6259, 6262,
6266, 6270, 6272, 6273, 6274, 6276, 6278, 6279, 6280, 6281, 6286,
6287, 6288, 6289, 6295, 6296, 6301, 6304, 6305, 6306, 6307, 6312,
6313, 6315, 6316, 6319, 6320, 6322, 6323, 6326, 6327, 6328, 6329,
6331, 6332, 6334, 6335, 6337, 6346, 6347, 6348, 6353, 6357, 6367,
6368, 6370, 6372, 6379, 6383, 6384, 6388, 6392, 6393, 6394, 6402,
6405, 6410, 6413, 6416, 6419, 6421, 6422, 6426, 6427, 6430, 6435,
6436, 6437, 6438, 6439, 6442, 6445, 6449, 6451, 6452, 6453, 6454,
6455, 6457, 6459, 6464, 6465, 6471, 6473, 6475, 6478, 6479, 6487,
6488, 6489, 6490, 6491, 6492, 6493, 6495, 6496, 6501, 6504, 6506,
6508, 6509, 6510, 6515, 6518, 6519, 6521, 6523, 6526, 6527, 6530,
6531, 6534, 6536, 6538, 6542, 6543, 6545, 6552, 6556, 6559, 6560,
6561, 6563, 6568, 6571, 6573, 6574, 6575, 6576, 6577, 6578, 6579,
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6582, 6583, 6584, 6585, 6587, 6589, 6592, 6597, 6599, 6601, 6604,
6606, 6612, 6614, 6615, 6619, 6626, 6628, 6634, 6635, 6640, 6644,
6648, 6658, 6661, 6664, 6667, 6670, 6675, 6676, 6679, 6680, 6681,
6683, 6687, 6689, 6690, 6691, 6692, 6693, 6694, 6695, 6696, 6697,
6698, 6701, 6702, 6706, 6710, 6715, 6719, 6720, 6731, 6735, 6740,
6741, 6742, 6748, 6749, 6751, 6752, 6755, 6756, 6768, 6769, 6773,
6774, 6775, 6776, 6780, 6781, 6783, 6784, 6788, 6789, 6790, 6791,
6792, 6795, 6796, 6800, 6803, 6804, 6805, 6813, 6814, 6819, 6820,
6821, 6823, 6825, 6828, 6829, 6835, 6836, 6839, 6840, 6842, 6847,
6854, 6855, 6858, 6863, 6865, 6867, 6870, 6871, 6873, 6874, 6876,
6878, 6879, 6880, 6881, 6882, 6883, 6887, 6888, 6889, 6894, 6896,
6902, 6903, 6905, 6906, 6909, 6910, 6915, 6918, 6919, 6921, 6922,
6925, 6927, 6929, 6930, 6931, 6937, 6938, 6942, 6946, 6949, 6952,
6953, 6955, 6956, 6957, 6958, 6959, 6961, 6962, 6963, 6966, 6967,
6970, 6973, 6976, 6978, 6980, 6983, 6988, 6993, 6996, 6999, 7002,
7005, 7006, 7007, 7008, 7014, 7015, 7016, 7020, 7021, 7023, 7024,
7026, 7027, 7028, 7033, 7036, 7038, 7040, 7041, 7042, 7043, 7045,
7046, 7047, 7049, 7050, 7053, 7054, 7060, 7061, 7064, 7065, 7066,
7067, 7068, 7070, 7074, 7077, 7078, 7085, 7090, 7099, 7100, 7101,
7103, 7105, 7108, 7110, 7115, 7124, 7125, 7128, 7130, 7132, 7139,
7140, 7142, 7146, 7151, 7153, 7154, 7155, 7156, 7159, 7161, 7162,
7163, 7165, 7166, 7169, 7170, 7171, 7173, 7179, 7180, 7184, 7185,
7186, 7187, 7188, 7191, 7199, 7200, 7205, 7207, 7214, 7219, 7223,
7225, 7226, 7228, 7232, 7241, 7244, 7247, 7254, 7255, 7259, 7261,
7262, 7263, 7264, 7265, 7269, 7274, 7275, 7278, 7281, 7283, 7285,
7293, 7296, 7301, 7303, 7304, 7305, 7306, 7307, 7308, 7319, 7324,
7330, 7331, 7336, 7337, 7338, 7341, 7342, 7343, 7346, 7351, 7353,
7354, 7360, 7367, 7371, 7373, 7374, 7376, 7384, 7388, 7393, 7394,
7395, 7401, 7402, 7408, 7409, 7411, 7414, 7424, 7425, 7428, 7431,
7433, 7434, 7435, 7439, 7441, 7445, 7448, 7449, 7454, 7455, 7456,
7466, 7468, 7472, 7473, 7477, 7478, 7481, 7482, 7488, 7490, 7497,
7502, 7506, 7507, 7509, 7510, 7513, 7514, 7515, 7518, 7519, 7521,
7523, 7524, 7526, 7528, 7531, 7533, 7540, 7541, 7542, 7543, 7544,
7548, 7549, 7550, 7562, 7566, 7567, 7571, 7572, 7576, 7578, 7583,
7585, 7588, 7590, 7597, 7599, 7605, 7608, 7611, 7621, 7623, 7624,
7625, 7626, 7628, 7638, 7641, 7643, 7644, 7645, 7646, 7648, 7649,
7650, 7652, 7654, 7655, 7657, 7658, 7661, 7665, 7666, 7667, 7671,
7672, 7673, 7674, 7678, 7679, 7682, 7685, 7692, 7702, 7703, 7704,
7706, 7707, 7708, 7709, 7711, 7714, 7716, 7720, 7721, 7725, 7726,
7732, 7733, 7734, 7735, 7736, 7739, 7741, 7748, 7753, 7756, 7757,
7760, 7762, 7763, 7764, 7765, 7766, 7767, 7770, 7771, 7776, 7777,
7780, 7789, 7794, 7796, 7800, 7801, 7806, 7817, 7821, 7824, 7826,
7833, 7844, 7849, 7856, 7862, 7864, 7873, 7874, 7877, 7878, 7879,
7882, 7885, 7887, 7889, 7890, 7892, 7893, 7895, 7896, 7897, 7898,
7899, 7905, 7908, 7915, 7916, 7917, 7919, 7925, 7926, 7927, 7928,
7929, 7931, 7932, 7933, 7934, 7941, 7942, 7944, 7950, 7953, 7963,
7965, 7966, 7967, 7968, 7969, 7971, 7973, 7976, 7978, 7979, 7980,
7984, 7985, 7989, 7990, 7991, 7992, 8003, 8004, 8007, 8008, 8017,
8020, 8024, 8026, 8027, 8028, 8029, 8031, 8034, 8035, 8038, 8039,
8040, 8041, 8045, 8048, 8052, 8054, 8056, 8059, 8068, 8069, 8070,
8071, 8072, 8073, 8074, 8079, 8080, 8081, 8082, 8083, 8085, 8090,
8091, 8092, 8095, 8096, 8097, 8098, 8100, 8101, 8103, 8104, 8105,
8106, 8107, 8108, 8110, 8111, 8113, 8116, 8117, 8118, 8120, 8121,
8123, 8124, 8125, 8126, 8128, 8129, 8134, 8135, 8136, 8137, 8138,
8139, 8140, 8141, 8143, 8144, 8145, 8146, 8147, 8152, 8155, 8156,
8157, 8159, 8160, 8165, 8166, 8168, 8174, 8176, 8178, 8181, 8183,
8185, 8186, 8194, 8198, 8199, 8200, 8201, 8203, 8206, 8209, 8211,
8212, 8213, 8214, 8215, 8216, 8219, 8222, 8226, 8227, 8231, 8232,
8233, 8234, 8237, 8243, 8248, 8249, 8253, 8255, 8256, 8257, 8258,
8259, 8260, 8262, 8263, 8266, 8268, 8269, 8270, 8271, 8276, 8280,

8283, 8284, 8288, 8290, 8293, 8294, 8296, 8298, 8300, 8301, 8302,
8304, 8310, 8314, 8316, 8321, 8327, 8330, 8336, 8340, 8343, 8345,
8346, 8347, 8348, 8353, 8354, 8356, 8364, 8365, 8372, 8383, 8385,
8387, 8389, 8392, 8393, 8394, 8395, 8396, 8397, 8400, 8402, 8404,
8406, 8408, 8409, 8412, 8413, 8416, 8420, 8421, 8423, 8427, 8428,
8430, 8434, 8435, 8445, 8447, 8448, 8455, 8456, 8457, 8459, 8461,
8463, 8469, 8473, 8477, 8478, 8479, 8480, 8482, 8483, 8487, 8488,
8489, 8495, 8497, 8498, 8508, 8513, 8514, 8516, 8518, 8531, 8533,
8537, 8539, 8540, 8541, 8542, 8546, 8558, 8562, 8563, 8564, 8565,
8566, 8567, 8568, 8572, 8576, 8578, 8580, 8581, 8582, 8583, 8586,
8587, 8588, 8589, 8591, 8593, 8600, 8601, 8602, 8603, 8604, 8605,
8608, 8610, 8611, 8619, 8628, 8629, 8631, 8637, 8640, 8650, 8651,
8652, 8654, 8657, 8666, 8669, 8671, 8673, 8683, 8684, 8694, 8697,
8699, 8701, 8707, 8709, 8710, 8715, 8717, 8724, 8725, 8726, 8727,
8728, 8733, 8736, 8737, 8738, 8739, 8740, 8742, 8747, 8750, 8751,
8754, 8755, 8758, 8759, 8762, 8765, 8766, 8767, 8768, 8774, 8777,
8779, 8780, 8784, 8785, 8786, 8790, 8791, 8795, 8797, 8798, 8799,
8802, 8804, 8808, 8810, 8811, 8812, 8814, 8815, 8821, 8823, 8825,
8826, 8827, 8828, 8831, 8833, 8835, 8841, 8842, 8843, 8844, 8845,
8848, 8851, 8852, 8859, 8862, 8864, 8876, 8879, 8882, 8887, 8888,
8894, 8896, 8897, 8898, 8899, 8900, 8901, 8902, 8903, 8904, 8908,
8909, 8914, 8918, 8922, 8925, 8935, 8940, 8943, 8945, 8949, 8950,
8953, 8955, 8956, 8959, 8960, 8961, 8964, 8966, 8968, 8969, 8980,
8988, 8990, 8998, 8999, 9007, 9009, 9010, 9011, 9012, 9013, 9016,
9018, 9019, 9020, 9022, 9023, 9038, 9044, 9045, 9053, 9058, 9060,
9061, 9065, 9066, 9067, 9103, 9106, 9108, 9111, 9112, 9117, 9118,
9119, 9121, 9122, 9124, 9127, 9133, 9135, 9136, 9137, 9139, 9141,
9142, 9146, 9152, 9154, 9156, 9158, 9161, 9168, 9170, 9171, 9172,
9173, 9174, 9175, 9181, 9184, 9185, 9188, 9189, 9192, 9197, 9203,
9204, 9205, 9209, 9217, 9219, 9220, 9226, 9233, 9234, 9239, 9241,
9242, 9243, 9248, 9252, 9253, 9254, 9266, 9271, 9275, 9282, 9285,
9298, 9300, 9302, 9312, 9314, 9330, 9333, 9334, 9336, 9351, 9352,
9356, 9363, 9375, 9384, 9387, 9391, 9392, 9396, 9398, 9401, 9405,
9410, 9412, 9419, 9423, 9424, 9426, 9428, 9436, 9440, 9441, 9444,
9452, 9453, 9454, 9460, 9461, 9463, 9469, 9471, 9472, 9473, 9474,
9475, 9482, 9485, 9488, 9491, 9492, 9497, 9509, 9511, 9514, 9521,
9522, 9523, 9530, 9531, 9536, 9542, 9544, 9546, 9554, 9555, 9556,
9557, 9559, 9562, 9571, 9575, 9577, 9580, 9582, 9583, 9588, 9591,
9598, 9604, 9607, 9610, 9615, 9629, 9632, 9646, 9647, 9648, 9655,
9665, 9666, 9667, 9669, 9670, 9673, 9675, 9676, 9689, 9695, 9696,
9697, 9704, 9718, 9721, 9722, 9723, 9724, 9729, 9733, 9734, 9739,
9751, 9753, 9754, 9755, 9757, 9770, 9774, 9776, 9779, 9792, 9796,
9801, 9810, 9811, 9816, 9819, 9822, 9831, 9834, 9846, 9849, 9863,
9865, 9866, 9868, 9871, 9874, 9875, 9876, 9881, 9883, 9884, 9885,
9886
United States–States–Indiana 16, 130, 143, 152, 172, 174, 175, 176,
179, 180, 200, 201, 255, 256, 267, 301, 327, 330, 331, 332, 333,
341, 352, 372, 373, 374, 385, 407, 427, 438, 439, 518, 529, 532,
533, 536, 537, 559, 562, 564, 566, 585, 599, 601, 602, 604, 609,
622, 628, 634, 646, 647, 656, 657, 668, 669, 670, 681, 689, 719,
726, 728, 750, 762, 788, 789, 790, 797, 800, 801, 807, 813, 814,
839, 846, 855, 862, 886, 889, 903, 927, 934, 939, 956, 959, 966,
985, 987, 997, 1003, 1006, 1012, 1013, 1014, 1017, 1018, 1035,
1045, 1046, 1051, 1053, 1077, 1094, 1118, 1120, 1122, 1141, 1143,
1148, 1155, 1161, 1165, 1171, 1172, 1180, 1181, 1188, 1250, 1251,
1295, 1316, 1318, 1327, 1343, 1359, 1363, 1367, 1384, 1387, 1401,
1421, 1447, 1474, 1490, 1492, 1507, 1508, 1516, 1527, 1534, 1536,
1537, 1546, 1547, 1564, 1568, 1570, 1571, 1604, 1609, 1614, 1620,
1621, 1624, 1633, 1635, 1643, 1648, 1654, 1682, 1683, 1684, 1685,
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1687, 1688, 1689, 1690, 1692, 1702, 1703, 1706, 1711, 1713, 1720,
1728, 1734, 1750, 1752, 1753, 1754, 1759, 1760, 1786, 1788, 1789,
1791, 1795, 1805, 1806, 1807, 1808, 1813, 1814, 1815, 1818, 1821,
1823, 1824, 1825, 1828, 1829, 1835, 1836, 1846, 1853, 1854, 1859,
1864, 1869, 1872, 1874, 1886, 1892, 1897, 1899, 1900, 1902, 1903,
1908, 1939, 1940, 1942, 1946, 1947, 1950, 1956, 1965, 1969, 1970,
1976, 1984, 1985, 1988, 2000, 2003, 2004, 2010, 2013, 2014, 2016,
2051, 2052, 2057, 2065, 2071, 2077, 2081, 2091, 2095, 2096, 2108,
2112, 2126, 2127, 2133, 2140, 2141, 2142, 2147, 2160, 2161, 2164,
2167, 2175, 2194, 2195, 2210, 2230, 2235, 2241, 2243, 2244, 2245,
2254, 2256, 2269, 2275, 2285, 2298, 2300, 2308, 2309, 2311, 2313,
2321, 2323, 2327, 2328, 2329, 2330, 2331, 2332, 2333, 2334, 2335,
2336, 2337, 2347, 2354, 2356, 2390, 2396, 2446, 2452, 2455, 2458,
2459, 2461, 2463, 2483, 2487, 2491, 2493, 2499, 2501, 2507, 2522,
2527, 2538, 2541, 2552, 2565, 2568, 2569, 2570, 2571, 2572, 2575,
2579, 2581, 2583, 2588, 2595, 2600, 2616, 2625, 2653, 2664, 2665,
2666, 2668, 2697, 2705, 2712, 2713, 2716, 2725, 2767, 2780, 2781,
2819, 2821, 2825, 2826, 2827, 2831, 2843, 2861, 2887, 2891, 2892,
2898, 2918, 2931, 2945, 2964, 2966, 2970, 2971, 2981, 2982, 2998,
3000, 3001, 3002, 3030, 3046, 3051, 3058, 3060, 3072, 3074, 3124,
3128, 3130, 3142, 3143, 3145, 3147, 3149, 3151, 3153, 3156, 3158,
3175, 3176, 3186, 3191, 3212, 3216, 3228, 3231, 3239, 3242, 3257,
3264, 3275, 3277, 3278, 3280, 3284, 3285, 3292, 3308, 3310, 3323,
3340, 3343, 3349, 3357, 3358, 3359, 3362, 3363, 3382, 3385, 3389,
3392, 3393, 3395, 3396, 3412, 3416, 3424, 3430, 3431, 3432, 3436,
3464, 3469, 3473, 3490, 3492, 3497, 3509, 3521, 3532, 3543, 3544,
3552, 3558, 3559, 3569, 3571, 3595, 3601, 3632, 3634, 3643, 3660,
3668, 3679, 3683, 3684, 3686, 3688, 3692, 3706, 3715, 3716, 3717,
3727, 3735, 3754, 3756, 3762, 3768, 3770, 3776, 3786, 3790, 3794,
3803, 3804, 3818, 3823, 3828, 3829, 3836, 3837, 3842, 3855, 3873,
3874, 3875, 3876, 3877, 3908, 3912, 3916, 3923, 3924, 3926, 3931,
3935, 3936, 3942, 3944, 3958, 3994, 3996, 4030, 4046, 4051, 4063,
4068, 4076, 4087, 4095, 4102, 4115, 4129, 4130, 4137, 4138, 4141,
4142, 4157, 4175, 4208, 4209, 4211, 4238, 4243, 4244, 4248, 4249,
4262, 4264, 4276, 4280, 4287, 4294, 4297, 4311, 4318, 4319, 4324,
4325, 4327, 4331, 4332, 4333, 4335, 4338, 4339, 4340, 4344, 4354,
4365, 4370, 4375, 4379, 4388, 4389, 4392, 4396, 4397, 4419, 4422,
4425, 4427, 4439, 4446, 4471, 4474, 4479, 4480, 4485, 4519, 4520,
4521, 4534, 4535, 4550, 4577, 4583, 4593, 4603, 4605, 4620, 4626,
4628, 4654, 4681, 4682, 4689, 4722, 4723, 4732, 4733, 4745, 4768,
4785, 4801, 4820, 4822, 4859, 4862, 4865, 4866, 4881, 4882, 4919,
4941, 4942, 4944, 4949, 4950, 4952, 4966, 4967, 4980, 4986, 4995,
5002, 5013, 5020, 5038, 5046, 5048, 5076, 5080, 5092, 5093, 5096,
5097, 5135, 5147, 5152, 5154, 5157, 5160, 5164, 5165, 5168, 5177,
5189, 5199, 5207, 5208, 5226, 5235, 5256, 5260, 5287, 5289, 5328,
5329, 5335, 5344, 5380, 5395, 5399, 5438, 5439, 5457, 5464, 5465,
5488, 5542, 5548, 5560, 5581, 5582, 5593, 5624, 5633, 5660, 5663,
5673, 5714, 5720, 5763, 5790, 5804, 5812, 5847, 5890, 5903, 5911,
5922, 5923, 5967, 5981, 5997, 6008, 6029, 6090, 6093, 6122, 6140,
6273, 6279, 6280, 6322, 6369, 6372, 6386, 6389, 6398, 6443, 6490,
6519, 6523, 6576, 6578, 6585, 6635, 6674, 6691, 6698, 6748, 6753,
6754, 6758, 6759, 6778, 6800, 6811, 6813, 6835, 6864, 6865, 6870,
6871, 6876, 6879, 6886, 6888, 6889, 6900, 6953, 6963, 6975, 7005,
7039, 7151, 7152, 7163, 7173, 7191, 7231, 7245, 7281, 7302, 7378,
7409, 7503, 7548, 7598, 7605, 7609, 7613, 7650, 7674, 7682, 7692,
7765, 7832, 7852, 7862, 7888, 7925, 7931, 7932, 7934, 7985, 7991,
8023, 8038, 8123, 8136, 8162, 8180, 8215, 8219, 8221, 8224, 8228,
8253, 8256, 8257, 8270, 8311, 8340, 8348, 8392, 8393, 8416, 8423,
8477, 8483, 8484, 8497, 8517, 8561, 8589, 8591, 8608, 8644, 8664,
8665, 8674, 8684, 8701, 8755, 8765, 8804, 8809, 8833, 8849, 8851,

8896, 8897, 8925, 8926, 8932, 8939, 8940, 8952, 8964, 8974, 9004,
9009, 9012, 9019, 9065, 9070, 9080, 9083, 9197, 9255, 9256, 9261,
9265, 9282, 9310, 9320, 9330, 9343, 9355, 9361, 9372, 9377, 9389,
9396, 9410, 9422, 9453, 9457, 9488, 9503, 9509, 9510, 9511, 9513,
9537, 9538, 9544, 9546, 9556, 9561, 9574, 9587, 9593, 9654, 9674,
9721, 9723, 9724, 9734, 9739, 9811, 9834, 9838, 9839, 9871, 9879,
9883, 9885, 9889
United States–States–Introduction of Soy Products to. Earliest
document seen concerning soybean products in a certain U.S. state.
Soybeans as such have not yet been reported in this state 127, 926
United States–States–Introduction of Soy Products to. This
document contains the earliest date seen for soybean products in a
certain U.S. state. Soybeans as such had not yet been reported by
that date in this state 127, 926
United States–States–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain U.S. state 2, 3, 6,
10, 11, 13, 18, 24, 25, 32, 39, 50, 112, 119, 155, 167, 172, 183, 198,
205, 250, 283, 326, 347, 351, 374, 402, 469, 608, 873, 1017, 1048,
1167, 1949, 2120, 2272, 7745
United States–States–Introduction of Soybeans to. Earliest
document seen concerning soybeans or soyfoods in connection with
(but not yet in) a certain U.S. state 16, 38, 131, 189, 518
United States–States–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
U.S. state 3, 6, 10, 11, 13, 18, 24, 32, 39, 50, 61, 97, 112, 119, 155,
167, 172, 183, 198, 205, 250, 269, 276, 283, 321, 326, 347, 351,
374, 469, 518, 522, 703, 873, 964, 1017, 1048, 1167, 1949, 2120,
2272, 7745
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain U.S. state
2, 3, 6, 10, 11, 13, 18, 24, 32, 39, 50, 112, 119, 136, 155, 167, 172,
183, 198, 205, 250, 283, 326, 347, 351, 364, 374, 402, 469, 608,
814, 873, 1056, 1949, 2120, 2172, 2272, 3015, 3326, 7745, 8751
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain U.S. state 3, 6, 10, 11, 13, 18, 32, 39, 50, 61, 97, 112, 119,
155, 167, 172, 183, 198, 205, 250, 269, 276, 283, 321, 326, 347,
351, 364, 374, 469, 518, 522, 814, 873, 964, 1056, 1949, 2120,
2172, 2272, 3015, 3326, 3543, 7745, 8751
United States–States–Iowa 33, 122, 126, 131, 188, 205, 239, 251,
290, 297, 332, 374, 621, 704, 1012, 1161, 1165, 1465, 1474, 1510,
1516, 1573, 1576, 1605, 1611, 1620, 1621, 1632, 1638, 1642, 1680,
1691, 1706, 1715, 1763, 1764, 1775, 1814, 1815, 1816, 1823, 1864,
1880, 1906, 1916, 1927, 1930, 1946, 1956, 1959, 2023, 2065, 2067,
2068, 2070, 2078, 2096, 2123, 2167, 2175, 2189, 2217, 2243, 2249,
2250, 2254, 2281, 2285, 2296, 2299, 2308, 2313, 2318, 2321, 2328,
2331, 2332, 2333, 2334, 2335, 2336, 2337, 2347, 2363, 2390, 2392,
2396, 2401, 2431, 2435, 2452, 2486, 2507, 2540, 2558, 2571, 2572,
2622, 2646, 2653, 2663, 2666, 2668, 2757, 2774, 2825, 2831, 2843,
2889, 2890, 2922, 2926, 2927, 2945, 2950, 2963, 2980, 3000, 3001,
3002, 3023, 3024, 3027, 3035, 3041, 3066, 3068, 3079, 3104, 3108,
3122, 3135, 3153, 3156, 3168, 3188, 3191, 3206, 3212, 3216, 3228,
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3231, 3238, 3242, 3269, 3273, 3277, 3278, 3280, 3284, 3285, 3286,
3295, 3306, 3308, 3315, 3322, 3336, 3362, 3363, 3385, 3386, 3387,
3389, 3395, 3396, 3416, 3424, 3430, 3432, 3448, 3464, 3490, 3491,
3492, 3497, 3521, 3544, 3571, 3572, 3581, 3624, 3643, 3650, 3658,
3662, 3668, 3679, 3683, 3684, 3692, 3715, 3716, 3717, 3727, 3735,
3738, 3745, 3754, 3756, 3776, 3780, 3803, 3804, 3805, 3818, 3829,
3836, 3852, 3855, 3860, 3867, 3874, 3875, 3876, 3877, 3896, 3899,
3900, 3908, 3912, 3919, 3935, 3936, 3944, 3949, 3953, 3958, 3974,
3975, 3988, 3994, 4008, 4009, 4044, 4060, 4067, 4071, 4077, 4092,
4102, 4108, 4110, 4115, 4125, 4129, 4135, 4137, 4138, 4154, 4173,
4201, 4217, 4218, 4220, 4230, 4231, 4236, 4237, 4239, 4242, 4243,
4246, 4247, 4259, 4286, 4294, 4300, 4324, 4325, 4330, 4331, 4332,
4333, 4334, 4335, 4338, 4339, 4340, 4350, 4354, 4358, 4365, 4378,
4379, 4392, 4394, 4396, 4397, 4405, 4423, 4425, 4427, 4471, 4479,
4480, 4483, 4485, 4499, 4519, 4520, 4521, 4522, 4534, 4535, 4537,
4539, 4540, 4543, 4554, 4558, 4562, 4563, 4569, 4570, 4572, 4573,
4583, 4588, 4593, 4605, 4620, 4626, 4648, 4651, 4655, 4675, 4676,
4682, 4701, 4718, 4723, 4732, 4733, 4740, 4742, 4745, 4767, 4779,
4784, 4785, 4801, 4803, 4820, 4856, 4865, 4866, 4881, 4882, 4885,
4891, 4898, 4911, 4928, 4932, 4949, 4951, 4955, 4956, 4960, 4967,
4968, 4976, 4978, 4986, 4988, 4992, 4998, 5002, 5005, 5011, 5029,
5040, 5048, 5059, 5071, 5093, 5094, 5097, 5099, 5131, 5132, 5145,
5152, 5160, 5164, 5165, 5176, 5177, 5184, 5196, 5208, 5222, 5238,
5254, 5259, 5264, 5272, 5288, 5303, 5314, 5323, 5326, 5329, 5330,
5338, 5339, 5344, 5354, 5365, 5373, 5375, 5380, 5385, 5396, 5397,
5401, 5406, 5416, 5440, 5446, 5452, 5453, 5455, 5457, 5458, 5487,
5488, 5496, 5535, 5536, 5541, 5542, 5543, 5546, 5564, 5566, 5567,
5569, 5572, 5579, 5581, 5588, 5618, 5621, 5622, 5628, 5631, 5640,
5658, 5663, 5675, 5683, 5687, 5698, 5723, 5728, 5796, 5798, 5804,
5812, 5834, 5839, 5847, 5848, 5851, 5873, 5875, 5886, 5890, 5902,
5909, 5911, 5923, 5945, 5947, 5948, 5967, 5974, 5989, 6008, 6016,
6024, 6025, 6045, 6060, 6090, 6114, 6140, 6157, 6163, 6223, 6226,
6251, 6273, 6291, 6322, 6330, 6333, 6349, 6365, 6398, 6409, 6419,
6423, 6437, 6450, 6474, 6484, 6490, 6498, 6502, 6507, 6510, 6511,
6513, 6519, 6526, 6537, 6541, 6572, 6580, 6585, 6593, 6599, 6607,
6626, 6627, 6632, 6638, 6646, 6654, 6671, 6698, 6710, 6724, 6734,
6741, 6744, 6748, 6813, 6815, 6832, 6835, 6863, 6865, 6870, 6876,
6878, 6879, 6886, 6888, 6896, 6918, 6921, 6926, 6927, 6963, 6966,
6967, 6970, 6974, 6976, 6986, 7005, 7022, 7044, 7079, 7090, 7110,
7123, 7124, 7126, 7143, 7163, 7173, 7189, 7191, 7194, 7245, 7254,
7286, 7312, 7326, 7327, 7356, 7368, 7392, 7403, 7417, 7488, 7506,
7513, 7526, 7577, 7587, 7598, 7599, 7605, 7609, 7610, 7613, 7624,
7650, 7657, 7681, 7682, 7696, 7750, 7799, 7822, 7829, 7831, 7832,
7888, 7890, 7907, 7931, 7933, 7934, 7936, 7945, 7960, 7980, 7985,
7990, 8007, 8009, 8021, 8038, 8039, 8044, 8047, 8052, 8055, 8062,
8101, 8123, 8138, 8159, 8169, 8175, 8186, 8187, 8191, 8195, 8197,
8198, 8199, 8204, 8206, 8215, 8219, 8220, 8224, 8227, 8247, 8252,
8256, 8280, 8288, 8316, 8330, 8340, 8377, 8388, 8392, 8393, 8430,
8439, 8483, 8493, 8495, 8497, 8520, 8521, 8547, 8608, 8612, 8625,
8634, 8658, 8667, 8701, 8713, 8741, 8751, 8770, 8778, 8780, 8800,
8821, 8864, 8879, 8891, 8937, 8942, 8964, 8977, 8987, 8989, 9000,
9003, 9004, 9009, 9010, 9020, 9021, 9025, 9035, 9085, 9099, 9114,
9121, 9130, 9132, 9139, 9141, 9146, 9154, 9166, 9167, 9181, 9200,
9204, 9207, 9212, 9213, 9215, 9228, 9233, 9239, 9243, 9244, 9254,
9260, 9272, 9273, 9282, 9292, 9295, 9300, 9323, 9330, 9338, 9345,
9356, 9357, 9362, 9377, 9388, 9394, 9396, 9410, 9418, 9428, 9439,
9444, 9453, 9454, 9456, 9458, 9461, 9465, 9470, 9471, 9480, 9481,
9486, 9488, 9521, 9524, 9525, 9526, 9536, 9539, 9544, 9546, 9553,
9554, 9556, 9563, 9569, 9572, 9573, 9582, 9587, 9593, 9600, 9621,
9627, 9641, 9642, 9653, 9671, 9679, 9681, 9682, 9690, 9711, 9712,

9718, 9720, 9722, 9723, 9724, 9729, 9732, 9734, 9737, 9738, 9747,
9749, 9764, 9767, 9771, 9778, 9779, 9781, 9784, 9787, 9794, 9798,
9800, 9806, 9807, 9809, 9811, 9813, 9814, 9819, 9824, 9826, 9840,
9848, 9857, 9863, 9871, 9875, 9886
United States–States–Kansas 76, 93, 97, 104, 110, 119, 121, 126,
131, 135, 136, 139, 143, 154, 155, 166, 168, 169, 181, 186, 188,
200, 203, 205, 210, 231, 233, 235, 236, 247, 263, 264, 265, 282,
291, 292, 296, 297, 299, 301, 302, 305, 306, 307, 309, 310, 312,
322, 325, 327, 328, 329, 332, 334, 335, 351, 356, 366, 367, 370,
371, 373, 374, 376, 383, 400, 405, 406, 408, 412, 418, 419, 420,
421, 422, 443, 470, 477, 490, 493, 494, 496, 505, 511, 518, 543,
577, 581, 609, 627, 635, 678, 689, 708, 710, 746, 750, 779, 780,
781, 782, 788, 814, 816, 818, 832, 883, 892, 927, 954, 957, 1005,
1006, 1045, 1053, 1172, 1392, 1570, 1814, 1815, 1845, 1864, 1930,
2002, 2007, 2052, 2056, 2066, 2181, 2191, 2205, 2206, 2272, 2282,
2308, 2318, 2321, 2330, 2357, 2390, 2455, 2511, 2513, 2526, 2582,
2608, 2751, 2913, 3077, 3156, 3212, 3216, 3228, 3231, 3278, 3280,
3284, 3298, 3360, 3362, 3363, 3389, 3416, 3430, 3490, 3492, 3521,
3536, 3537, 3539, 3555, 3561, 3565, 3668, 3684, 3716, 3717, 3776,
3804, 3829, 3888, 3896, 3908, 3937, 3994, 4132, 4137, 4138, 4237,
4305, 4313, 4324, 4325, 4331, 4333, 4358, 4365, 4396, 4397, 4419,
4425, 4427, 4471, 4485, 4523, 4532, 4534, 4535, 4569, 4620, 4681,
4682, 4732, 4733, 4745, 4801, 4866, 4881, 4949, 5002, 5059, 5076,
5147, 5164, 5168, 5177, 5178, 5323, 5347, 5349, 5358, 5624, 5804,
5900, 6164, 6267, 6273, 6325, 6515, 6585, 6706, 6771, 6772, 6892,
6893, 6918, 6959, 6963, 7002, 7005, 7016, 7069, 7131, 7163, 7182,
7199, 7321, 7375, 7408, 7506, 7584, 7605, 7701, 7730, 7750, 7802,
7804, 7832, 7837, 7888, 7961, 7985, 8123, 8204, 8215, 8228, 8245,
8282, 8340, 8407, 8409, 8456, 8465, 8505, 8582, 8594, 8603, 8609,
8668, 8784, 8900, 8925, 8949, 9126, 9128, 9137, 9140, 9149, 9156,
9202, 9204, 9207, 9208, 9267, 9269, 9273, 9283, 9377, 9421, 9430,
9486, 9509, 9555, 9556, 9666, 9667, 9720, 9722, 9795, 9813, 9838,
9839, 9856, 9871, 9882, 9887
United States–States–Kentucky 11, 19, 374, 419, 428, 429, 468,
518, 547, 569, 623, 634, 762, 768, 882, 889, 906, 945, 951, 954,
998, 1002, 1004, 1006, 1012, 1017, 1020, 1045, 1053, 1069, 1144,
1149, 1167, 1172, 1188, 1327, 1331, 1350, 1361, 1363, 1367, 1401,
1402, 1421, 1472, 1501, 1534, 1536, 1568, 1570, 1571, 1589, 1598,
1614, 1621, 1650, 1664, 1670, 1671, 1702, 1713, 1720, 1729, 1744,
1771, 1794, 1814, 1815, 1823, 1824, 1874, 1906, 1962, 2002, 2052,
2065, 2096, 2108, 2142, 2165, 2243, 2266, 2267, 2308, 2321, 2328,
2329, 2330, 2359, 2390, 2455, 2507, 2733, 2771, 3001, 3061, 3156,
3218, 3284, 3362, 3363, 3430, 3432, 3473, 3668, 3716, 3750, 3762,
3768, 3770, 3829, 4046, 4137, 4138, 4333, 4335, 4392, 4396, 4397,
4416, 4425, 4485, 4534, 4535, 4682, 4745, 4820, 4822, 4859, 4861,
4866, 4881, 4891, 4919, 4932, 4942, 4949, 5076, 5224, 5228, 5287,
5417, 5442, 5581, 5589, 5611, 5624, 5759, 5782, 5812, 6079, 6209,
6963, 6976, 7005, 7151, 7743, 7748, 7934, 8123, 8204, 8277, 8340,
8386, 8479, 8586, 8591, 8603, 8649, 8804, 8896, 9116, 9230, 9244,
9323, 9324, 9488, 9524, 9563, 9689, 9839
United States–States–Louisiana 108, 112, 142, 256, 317, 374, 543,
619, 634, 635, 636, 688, 705, 905, 978, 998, 1000, 1017, 1053,
1062, 1073, 1074, 1115, 1205, 1209, 1211, 1218, 1219, 1255, 1280,
1281, 1342, 1363, 1380, 1498, 1562, 1614, 1816, 1842, 1844, 1848,
1874, 1980, 1986, 2006, 2108, 2153, 2157, 2159, 2167, 2171, 2200,
2205, 2257, 2259, 2321, 2325, 2332, 2428, 2434, 2442, 2455, 2507,
2520, 2524, 2548, 2554, 2572, 2649, 2668, 2803, 2804, 2827, 2871,
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2949, 2977, 3001, 3014, 3043, 3044, 3097, 3105, 3136, 3285, 3335,
3362, 3363, 3430, 3464, 3521, 3579, 3632, 3668, 3713, 3804, 3829,
3838, 4036, 4084, 4153, 4174, 4176, 4193, 4219, 4239, 4241, 4258,
4277, 4282, 4290, 4303, 4309, 4313, 4324, 4338, 4347, 4365, 4374,
4375, 4396, 4397, 4425, 4464, 4469, 4471, 4475, 4479, 4484, 4485,
4489, 4516, 4531, 4534, 4535, 4538, 4561, 4563, 4564, 4604, 4606,
4617, 4620, 4621, 4626, 4641, 4665, 4667, 4682, 4692, 4711, 4745,
4777, 4781, 4782, 4820, 4822, 4859, 4861, 4865, 4866, 4878, 4881,
4890, 4902, 5148, 5152, 5198, 5220, 5226, 5240, 5306, 5354, 5370,
5407, 5420, 5429, 5449, 5487, 5489, 5506, 5540, 5547, 5555, 5612,
5620, 5624, 5701, 5707, 5753, 5804, 5812, 5936, 5973, 6008, 6022,
6097, 6103, 6189, 6277, 6322, 6371, 6412, 6429, 6486, 6624, 6654,
6678, 6718, 6729, 6741, 6767, 6777, 6804, 6806, 6835, 6861, 6870,
6876, 6878, 6959, 6963, 6966, 7069, 7123, 7124, 7167, 7168, 7172,
7180, 7191, 7219, 7253, 7301, 7375, 7445, 7489, 7508, 7605, 7610,
7650, 7792, 7793, 7820, 7823, 7888, 8084, 8102, 8123, 8299, 8314,
8340, 8412, 8449, 8476, 8537, 8582, 8604, 8608, 8620, 8730, 8731,
8784, 8865, 8896, 8897, 8970, 8989, 9018, 9134, 9158, 9177, 9209,
9577, 9656, 9659, 9678, 9714, 9856
United States–States–Maine 321, 329, 360, 374, 455, 459, 499, 503,
517, 518, 558, 620, 981, 1041, 1167, 1701, 2512, 2517, 3362, 3363,
3536, 3537, 3625, 3716, 4881, 5164, 5297, 6585, 7609, 7627, 7761,
7949, 8062, 8158, 8815, 8891, 8987, 9035, 9099, 9146, 9213, 9254,
9289, 9295, 9345, 9388, 9425, 9438, 9439, 9481, 9499, 9507, 9526,
9532, 9569, 9621, 9681, 9690, 9705, 9712, 9737, 9767, 9784, 9794,
9807, 9826, 9840, 9843, 9848, 9850, 9855, 9857
United States–States–Maryland 18, 79, 81, 87, 94, 105, 107, 230,
392, 399, 518, 547, 674, 756, 762, 781, 986, 1091, 1119, 1142,
1147, 1167, 1249, 1327, 1366, 1401, 1421, 1424, 1463, 1554, 1568,
1570, 1618, 1622, 1626, 1650, 1677, 1740, 1744, 1772, 1874, 2052,
2129, 2165, 2167, 2230, 2235, 2241, 2266, 2269, 2284, 2321, 2333,
2352, 2354, 2356, 2368, 2386, 2390, 2455, 2684, 2825, 2874, 3001,
3036, 3085, 3137, 3215, 3238, 3256, 3264, 3292, 3308, 3310, 3358,
3362, 3363, 3424, 3430, 3475, 3488, 3500, 3528, 3537, 3562, 3567,
3602, 3615, 3621, 3628, 3661, 3668, 3716, 3759, 3773, 3813, 3829,
3853, 3893, 3912, 3928, 3941, 3951, 3971, 4033, 4069, 4097, 4103,
4140, 4142, 4188, 4199, 4208, 4281, 4302, 4348, 4383, 4387, 4396,
4397, 4408, 4425, 4431, 4451, 4452, 4479, 4485, 4520, 4521, 4534,
4535, 4589, 4590, 4597, 4600, 4620, 4626, 4648, 4682, 4695, 4721,
4745, 4752, 4753, 4776, 4780, 4796, 4798, 4800, 4804, 4809, 4820,
4822, 4840, 4859, 4864, 4865, 4866, 4871, 4877, 4881, 4888, 4895,
4919, 4949, 4962, 4966, 4970, 4998, 5007, 5012, 5047, 5070, 5072,
5073, 5074, 5075, 5077, 5078, 5079, 5109, 5137, 5140, 5141, 5153,
5164, 5209, 5240, 5306, 5332, 5344, 5348, 5392, 5400, 5403, 5404,
5405, 5411, 5435, 5500, 5519, 5537, 5540, 5609, 5620, 5624, 5659,
5662, 5704, 5705, 5726, 5758, 5759, 5789, 5791, 5792, 5812, 5838,
5850, 5851, 5856, 5899, 5918, 5919, 5926, 5930, 5940, 5943, 5959,
6000, 6001, 6007, 6031, 6085, 6098, 6099, 6110, 6156, 6157, 6158,
6203, 6261, 6269, 6271, 6289, 6322, 6349, 6396, 6400, 6415, 6434,
6441, 6444, 6445, 6461, 6490, 6499, 6502, 6510, 6516, 6517, 6529,
6544, 6576, 6585, 6595, 6596, 6628, 6630, 6638, 6710, 6741, 6748,
6761, 6777, 6826, 6837, 6853, 6867, 6875, 6895, 6901, 6917, 6937,
6959, 6963, 6966, 6985, 7018, 7022, 7040, 7160, 7180, 7268, 7301,
7316, 7350, 7378, 7381, 7386, 7420, 7421, 7525, 7545, 7586, 7605,
7609, 7629, 7640, 7642, 7656, 7803, 7811, 7855, 7871, 7931, 7951,
7964, 7972, 7982, 7989, 7996, 7999, 8003, 8019, 8036, 8053, 8058,
8113, 8123, 8138, 8140, 8175, 8187, 8199, 8202, 8240, 8242, 8256,
8257, 8272, 8289, 8316, 8369, 8456, 8490, 8530, 8570, 8582, 8585,

8596, 8597, 8647, 8648, 8708, 8718, 8741, 8743, 8745, 8756, 8785,
8790, 8806, 8818, 8832, 8871, 8881, 8885, 8912, 8933, 8948, 8955,
8956, 8960, 8973, 8995, 8998, 9001, 9007, 9015, 9019, 9028, 9029,
9039, 9048, 9052, 9055, 9070, 9073, 9079, 9084, 9086, 9089, 9090,
9101, 9103, 9104, 9109, 9114, 9157, 9159, 9165, 9168, 9176, 9190,
9209, 9232, 9242, 9262, 9270, 9287, 9306, 9317, 9322, 9331, 9340,
9341, 9342, 9349, 9352, 9353, 9354, 9368, 9369, 9379, 9383, 9384,
9386, 9405, 9408, 9409, 9427, 9430, 9434, 9443, 9447, 9456, 9465,
9466, 9476, 9483, 9484, 9497, 9519, 9539, 9540, 9551, 9552, 9560,
9562, 9581, 9596, 9619, 9632, 9637, 9644, 9675, 9676, 9708, 9798,
9817, 9821, 9856, 9858, 9860, 9864, 9866, 9888
United States–States–Massachusetts 55, 62, 63, 71, 73, 83, 84, 85,
86, 88, 99, 100, 101, 102, 103, 104, 116, 117, 118, 121, 124, 131,
133, 140, 143, 144, 145, 146, 149, 155, 156, 160, 161, 162, 163,
164, 165, 183, 185, 186, 187, 193, 194, 195, 196, 197, 214, 220,
221, 222, 223, 224, 234, 244, 245, 246, 248, 252, 254, 255, 277,
289, 292, 298, 305, 332, 345, 363, 374, 390, 392, 399, 400, 405,
406, 411, 422, 424, 426, 444, 478, 480, 488, 505, 507, 518, 520,
521, 542, 544, 560, 588, 591, 594, 600, 603, 609, 653, 663, 709,
712, 713, 718, 762, 765, 775, 780, 788, 814, 816, 818, 823, 871,
883, 885, 887, 893, 954, 969, 979, 1012, 1018, 1025, 1033, 1080,
1081, 1154, 1172, 1192, 1195, 1196, 1197, 1210, 1256, 1286, 1295,
1302, 1303, 1339, 1340, 1351, 1377, 1390, 1399, 1437, 1577, 1603,
1615, 1645, 1730, 1819, 2007, 2056, 2065, 2361, 2377, 2393, 2454,
2514, 2539, 3002, 3015, 3083, 3095, 3238, 3310, 3362, 3363, 3460,
3627, 3716, 3729, 3731, 3894, 3912, 4101, 4167, 4192, 4324, 4325,
4878, 4949, 5067, 5076, 5164, 5501, 5513, 5514, 5702, 5954, 6274,
6307, 6309, 6322, 6614, 6800, 6953, 7040, 7073, 7535, 7609, 7610,
7627, 7730, 7752, 7859, 7884, 7890, 7896, 7906, 7913, 7914, 7916,
7920, 7949, 7955, 7990, 8059, 8127, 8158, 8223, 8292, 8315, 8352,
8381, 8406, 8408, 8430, 8505, 8575, 8582, 8586, 8604, 8713, 8751,
8784, 8815, 8816, 8900, 9104, 9147, 9186, 9221, 9222, 9234, 9274,
9347, 9379, 9383, 9386, 9430, 9505, 9523, 9536, 9566, 9579, 9654,
9682, 9721, 9741, 9803, 9839, 9843, 9850, 9873, 9884, 9887
United States–States–Michigan 6, 225, 296, 301, 374, 392, 399,
415, 432, 461, 470, 505, 511, 518, 526, 527, 590, 591, 600, 609,
625, 633, 650, 658, 659, 661, 670, 780, 781, 782, 816, 818, 893,
969, 1012, 1033, 1053, 1081, 1084, 1092, 1143, 1148, 1165, 1167,
1210, 1269, 1279, 1295, 1334, 1415, 1462, 1524, 1531, 1619, 1634,
1682, 1684, 1685, 1690, 1692, 1702, 1788, 1801, 1807, 1814, 1815,
1818, 1823, 1847, 1849, 1864, 1874, 1902, 1930, 1978, 2003, 2030,
2051, 2057, 2065, 2096, 2124, 2154, 2155, 2156, 2167, 2243, 2308,
2316, 2321, 2328, 2329, 2344, 2390, 2455, 2557, 2561, 2601, 2823,
2831, 2862, 2900, 2971, 3026, 3054, 3095, 3120, 3163, 3183, 3191,
3205, 3209, 3210, 3212, 3215, 3216, 3220, 3231, 3237, 3238, 3240,
3243, 3247, 3255, 3260, 3274, 3278, 3280, 3292, 3310, 3318, 3357,
3358, 3362, 3363, 3365, 3366, 3367, 3374, 3389, 3393, 3403, 3416,
3430, 3431, 3464, 3490, 3492, 3536, 3537, 3587, 3620, 3624, 3636,
3668, 3675, 3676, 3684, 3692, 3705, 3707, 3716, 3717, 3735, 3756,
3776, 3804, 3806, 3818, 3829, 3839, 3874, 3877, 3894, 3908, 3912,
3919, 3946, 3947, 3954, 3960, 3994, 4072, 4106, 4118, 4138, 4144,
4180, 4265, 4279, 4324, 4331, 4333, 4335, 4338, 4365, 4374, 4379,
4396, 4397, 4420, 4425, 4427, 4466, 4471, 4485, 4521, 4534, 4535,
4569, 4620, 4638, 4649, 4659, 4682, 4723, 4732, 4733, 4745, 4755,
4801, 4820, 4866, 4881, 4887, 4949, 4967, 4975, 5002, 5018, 5056,
5076, 5106, 5164, 5177, 5248, 5288, 5308, 5313, 5354, 5513, 5536,
5624, 5683, 5698, 5732, 5790, 5804, 6093, 6110, 6310, 6374, 6389,
6523, 6578, 6697, 6800, 6889, 6941, 6963, 6966, 7040, 7163, 7376,
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7459, 7506, 7609, 7610, 7654, 7659, 7692, 7730, 7832, 7898, 7924,
7934, 7936, 7949, 7985, 7990, 8009, 8059, 8067, 8123, 8131, 8247,
8315, 8329, 8340, 8380, 8410, 8431, 8432, 8439, 8552, 8580, 8581,
8582, 8583, 8586, 8588, 8713, 8784, 8815, 8838, 8868, 8896, 8897,
9026, 9030, 9098, 9183, 9197, 9205, 9209, 9226, 9234, 9247, 9281,
9283, 9310, 9319, 9330, 9332, 9343, 9347, 9373, 9377, 9386, 9422,
9430, 9435, 9555, 9556, 9574, 9613, 9620, 9636, 9654, 9717, 9727,
9748, 9814, 9847, 9850, 9862, 9873, 9874, 9875, 9876, 9880, 9882,
9886, 9887
United States–States–Minnesota 351, 362, 374, 392, 441, 511, 518,
543, 595, 667, 762, 814, 968, 1008, 1012, 1017, 1034, 1045, 1053,
1058, 1149, 1165, 1315, 1598, 1632, 1638, 1686, 1723, 1744, 1823,
1845, 1855, 1930, 1937, 2052, 2124, 2165, 2170, 2266, 2308, 2321,
2326, 2390, 2446, 2509, 2598, 2663, 2711, 2767, 2861, 3001, 3002,
3065, 3191, 3212, 3216, 3228, 3231, 3362, 3363, 3375, 3389, 3416,
3430, 3447, 3464, 3490, 3492, 3521, 3561, 3571, 3632, 3684, 3717,
3735, 3776, 3803, 3804, 3818, 3829, 3896, 3901, 3902, 3908, 3912,
3944, 3985, 3994, 3995, 4013, 4066, 4129, 4137, 4138, 4142, 4155,
4201, 4217, 4237, 4252, 4293, 4306, 4324, 4325, 4329, 4331, 4333,
4340, 4365, 4391, 4392, 4396, 4397, 4425, 4427, 4471, 4483, 4485,
4497, 4498, 4507, 4514, 4520, 4521, 4534, 4535, 4569, 4577, 4587,
4598, 4620, 4624, 4626, 4677, 4681, 4682, 4698, 4705, 4714, 4722,
4723, 4732, 4733, 4741, 4745, 4768, 4801, 4865, 4866, 4881, 4933,
4941, 4949, 4955, 4975, 5002, 5003, 5009, 5050, 5059, 5093, 5143,
5145, 5151, 5152, 5164, 5169, 5177, 5188, 5196, 5222, 5248, 5270,
5318, 5323, 5329, 5380, 5389, 5410, 5431, 5473, 5485, 5488, 5503,
5504, 5518, 5536, 5542, 5543, 5551, 5572, 5581, 5582, 5590, 5624,
5651, 5657, 5666, 5733, 5741, 5769, 5781, 5804, 5809, 5812, 5821,
5868, 5873, 5876, 5911, 5967, 6008, 6016, 6028, 6035, 6036, 6137,
6140, 6163, 6199, 6220, 6232, 6242, 6251, 6264, 6287, 6289, 6314,
6325, 6355, 6398, 6490, 6519, 6521, 6523, 6554, 6562, 6585, 6593,
6666, 6678, 6682, 6698, 6710, 6715, 6722, 6738, 6741, 6767, 6800,
6813, 6815, 6816, 6835, 6864, 6867, 6870, 6876, 6888, 6891, 6894,
6914, 6918, 6920, 6926, 6927, 6963, 6966, 6986, 7005, 7075, 7137,
7187, 7189, 7191, 7197, 7242, 7249, 7258, 7276, 7286, 7341, 7346,
7351, 7383, 7398, 7466, 7471, 7488, 7506, 7559, 7568, 7575, 7598,
7605, 7606, 7607, 7609, 7624, 7630, 7650, 7659, 7669, 7673, 7674,
7682, 7698, 7719, 7750, 7888, 7890, 7899, 7937, 7985, 7994, 8009,
8021, 8034, 8123, 8192, 8195, 8197, 8204, 8215, 8220, 8224, 8245,
8256, 8280, 8316, 8317, 8329, 8340, 8392, 8419, 8430, 8483, 8493,
8497, 8554, 8561, 8701, 8804, 8833, 8892, 8899, 8934, 8955, 8964,
8989, 9010, 9019, 9080, 9095, 9100, 9124, 9132, 9133, 9151, 9160,
9166, 9202, 9216, 9218, 9231, 9236, 9261, 9264, 9286, 9304, 9313,
9330, 9350, 9351, 9377, 9396, 9453, 9454, 9456, 9488, 9514, 9515,
9521, 9524, 9556, 9573, 9588, 9593, 9604, 9629, 9634, 9677, 9734,
9738, 9739, 9747, 9756, 9764, 9788, 9859, 9871
United States–States–Mississippi 471, 510, 513, 518, 554, 641, 659,
688, 702, 723, 731, 736, 739, 742, 749, 752, 774, 788, 792, 793,
798, 813, 814, 825, 905, 998, 999, 1000, 1012, 1017, 1039, 1040,
1053, 1062, 1074, 1076, 1123, 1188, 1281, 1298, 1319, 1342, 1363,
1367, 1380, 1401, 1410, 1421, 1422, 1425, 1461, 1462, 1471, 1481,
1498, 1527, 1530, 1534, 1536, 1560, 1561, 1568, 1571, 1614, 1620,
1621, 1696, 1700, 1703, 1720, 1816, 1827, 1836, 1874, 1964, 1977,
1983, 1989, 2014, 2052, 2065, 2075, 2107, 2145, 2167, 2186, 2199,
2200, 2221, 2302, 2317, 2321, 2325, 2333, 2336, 2337, 2358, 2366,
2408, 2417, 2421, 2427, 2428, 2431, 2442, 2445, 2447, 2452, 2455,
2505, 2507, 2554, 2572, 2629, 2641, 2825, 3034, 3076, 3156, 3215,
3238, 3284, 3325, 3362, 3363, 3430, 3431, 3571, 3574, 3582, 3668,

3829, 3836, 3895, 3961, 4006, 4032, 4094, 4153, 4174, 4193, 4239,
4240, 4241, 4242, 4303, 4309, 4324, 4340, 4365, 4396, 4397, 4404,
4410, 4415, 4425, 4429, 4464, 4471, 4474, 4475, 4479, 4485, 4534,
4535, 4538, 4561, 4562, 4563, 4564, 4569, 4603, 4606, 4620, 4626,
4648, 4665, 4667, 4682, 4711, 4722, 4723, 4737, 4745, 4781, 4782,
4820, 4859, 4861, 4864, 4865, 4866, 4881, 4890, 4902, 4919, 4949,
5002, 5035, 5076, 5152, 5164, 5179, 5240, 5306, 5328, 5344, 5354,
5368, 5443, 5449, 5489, 5528, 5539, 5540, 5547, 5589, 5596, 5620,
5624, 5639, 5665, 5731, 5748, 5759, 5808, 5809, 5812, 5841, 5860,
5872, 5878, 5879, 5880, 5881, 5903, 5913, 5924, 5946, 5977, 5983,
5984, 6079, 6112, 6116, 6138, 6172, 6209, 6229, 6232, 6270, 6285,
6289, 6298, 6303, 6316, 6337, 6396, 6398, 6407, 6417, 6434, 6452,
6469, 6475, 6490, 6519, 6527, 6576, 6585, 6591, 6628, 6654, 6692,
6698, 6706, 6804, 6813, 6828, 6835, 6846, 6870, 6876, 6907, 6918,
6936, 6959, 6963, 7000, 7052, 7059, 7074, 7124, 7171, 7180, 7191,
7245, 7250, 7258, 7270, 7273, 7301, 7321, 7387, 7430, 7508, 7596,
7605, 7610, 7621, 7623, 7647, 7650, 7731, 7737, 7793, 7931, 7932,
7938, 7999, 8038, 8094, 8123, 8138, 8151, 8196, 8204, 8210, 8217,
8220, 8237, 8256, 8257, 8258, 8340, 8375, 8376, 8377, 8378, 8392,
8393, 8461, 8462, 8463, 8483, 8508, 8584, 8608, 8657, 8723, 8785,
8790, 8896, 8897, 8898, 8899, 8925, 8989, 9019, 9076, 9139, 9157,
9161, 9178, 9204, 9239, 9349, 9391, 9396, 9414, 9428, 9493, 9497,
9503, 9640, 9710, 9714, 9764, 9856, 9871
United States–States–Missouri 10, 72, 127, 128, 129, 130, 131, 155,
172, 299, 332, 384, 405, 518, 547, 750, 763, 770, 771, 837, 850,
897, 901, 927, 933, 997, 1008, 1017, 1043, 1045, 1049, 1053, 1061,
1073, 1127, 1149, 1161, 1172, 1177, 1188, 1282, 1362, 1363, 1401,
1416, 1421, 1518, 1527, 1534, 1556, 1568, 1571, 1598, 1614, 1620,
1621, 1630, 1643, 1650, 1680, 1681, 1683, 1715, 1720, 1747, 1785,
1814, 1815, 1823, 1824, 1825, 1836, 1855, 1872, 1874, 1879, 1893,
1930, 1939, 1940, 1943, 1946, 1953, 1959, 1964, 1970, 2014, 2052,
2065, 2066, 2076, 2126, 2141, 2142, 2146, 2164, 2165, 2167, 2175,
2217, 2218, 2230, 2232, 2235, 2238, 2240, 2241, 2243, 2251, 2266,
2269, 2278, 2285, 2308, 2321, 2328, 2330, 2331, 2336, 2344, 2354,
2356, 2357, 2390, 2396, 2452, 2455, 2487, 2507, 2535, 2546, 2572,
2596, 2597, 2617, 2618, 2668, 2704, 2732, 2748, 2750, 2769, 2805,
2927, 2956, 2964, 2990, 2991, 2998, 3000, 3001, 3002, 3073, 3102,
3127, 3146, 3153, 3156, 3212, 3216, 3223, 3228, 3231, 3237, 3242,
3255, 3257, 3258, 3265, 3277, 3278, 3280, 3284, 3295, 3310, 3311,
3312, 3346, 3362, 3363, 3385, 3405, 3420, 3430, 3432, 3464, 3479,
3508, 3521, 3538, 3555, 3577, 3590, 3663, 3668, 3715, 3716, 3750,
3765, 3803, 3818, 3829, 3833, 3836, 3849, 3855, 3856, 3874, 3877,
3896, 3897, 3908, 3912, 3943, 3958, 4027, 4057, 4067, 4094, 4102,
4111, 4115, 4129, 4131, 4137, 4138, 4216, 4237, 4253, 4261, 4274,
4285, 4304, 4313, 4316, 4328, 4330, 4333, 4335, 4354, 4379, 4392,
4393, 4396, 4397, 4425, 4427, 4436, 4479, 4485, 4534, 4535, 4553,
4583, 4608, 4609, 4612, 4622, 4626, 4628, 4632, 4658, 4682, 4732,
4733, 4745, 4820, 4822, 4861, 4866, 4881, 4882, 4901, 4919, 4949,
5046, 5076, 5146, 5147, 5148, 5164, 5168, 5198, 5216, 5244, 5265,
5270, 5276, 5277, 5323, 5329, 5349, 5439, 5488, 5531, 5534, 5589,
5612, 5624, 5673, 5694, 5759, 5786, 5804, 5811, 5812, 5817, 5825,
5831, 5913, 5923, 5992, 5999, 6008, 6079, 6206, 6209, 6273, 6279,
6280, 6286, 6299, 6323, 6326, 6333, 6345, 6378, 6420, 6441, 6454,
6498, 6585, 6654, 6655, 6698, 6705, 6716, 6741, 6767, 6785, 6813,
6816, 6823, 6835, 6838, 6870, 6871, 6876, 6927, 6953, 6963, 6976,
7005, 7094, 7096, 7148, 7163, 7175, 7187, 7191, 7287, 7289, 7375,
7393, 7526, 7529, 7609, 7610, 7650, 7651, 7660, 7682, 7748, 7750,
7835, 7888, 7890, 7907, 7909, 7936, 7937, 7968, 7981, 7985, 7996,
8007, 8062, 8082, 8116, 8123, 8169, 8185, 8195, 8196, 8197, 8204,
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8215, 8220, 8221, 8227, 8254, 8288, 8300, 8305, 8314, 8315, 8316,
8318, 8321, 8327, 8330, 8340, 8379, 8388, 8430, 8471, 8483, 8521,
8538, 8569, 8582, 8608, 8612, 8701, 8710, 8741, 8774, 8780, 8805,
8815, 8859, 8896, 8908, 8913, 8959, 8965, 8967, 8977, 8986, 8989,
9004, 9010, 9047, 9097, 9104, 9106, 9107, 9113, 9120, 9126, 9128,
9138, 9144, 9145, 9149, 9150, 9202, 9203, 9204, 9205, 9206, 9207,
9210, 9240, 9250, 9257, 9261, 9273, 9290, 9299, 9313, 9315, 9335,
9376, 9379, 9382, 9395, 9429, 9430, 9452, 9520, 9587, 9589, 9600,
9610, 9621, 9648, 9649, 9663, 9673, 9678, 9689, 9690, 9698, 9705,
9710, 9712, 9720, 9721, 9722, 9723, 9724, 9737, 9756, 9767, 9768,
9772, 9775, 9778, 9781, 9789, 9790, 9795, 9871, 9885
United States–States–Montana 374, 1167, 2208, 3002, 3326, 3561,
3632, 3716, 3964, 4252, 4412, 4678, 4881, 5349, 5612, 6203, 7405,
7737, 8175, 9041, 9661, 9783
United States–States–Nebraska 131, 148, 259, 291, 326, 364, 418,
445, 484, 518, 523, 563, 573, 576, 1017, 1045, 1053, 1056, 1085,
1188, 1393, 1541, 1576, 1791, 1864, 1930, 1976, 2052, 2094, 2206,
2208, 2308, 2321, 2390, 2446, 2482, 2507, 2558, 3084, 3212, 3216,
3228, 3231, 3278, 3280, 3362, 3363, 3389, 3416, 3464, 3490, 3492,
3521, 3608, 3624, 3684, 3716, 3717, 3776, 3794, 3803, 3804, 3829,
3879, 3896, 3908, 3994, 4005, 4013, 4137, 4138, 4160, 4201, 4233,
4237, 4243, 4295, 4324, 4331, 4333, 4348, 4365, 4396, 4397, 4425,
4427, 4471, 4485, 4503, 4534, 4535, 4569, 4573, 4620, 4682, 4696,
4745, 4769, 4801, 4854, 4866, 4869, 4881, 4949, 4980, 5002, 5022,
5080, 5152, 5164, 5181, 5212, 5308, 5624, 5683, 5812, 6273, 6585,
6686, 6739, 6963, 6966, 6976, 6979, 7086, 7197, 7229, 7249, 7256,
7407, 7605, 7610, 7615, 7682, 7706, 7750, 7784, 7888, 7985, 8085,
8123, 8162, 8215, 8299, 8320, 8340, 8605, 8625, 8752, 8930, 8964,
8965, 9009, 9167, 9195, 9203, 9207, 9273, 9319, 9323, 9330, 9357,
9377, 9394, 9405, 9454, 9480, 9536, 9556, 9664, 9730, 9739, 9871
United States–States–Nevada 63, 127, 374, 4881, 5612, 7437, 7509,
7745, 8430, 9046, 9380, 9381, 9446
United States–States–New Hampshire 6, 20, 23, 234, 308, 336, 337,
342, 518, 948, 1081, 1261, 1286, 1473, 1863, 3362, 3363, 3430,
3716, 3800, 4881, 4919, 5164, 5435, 9019, 9453
United States–States–New Jersey 50, 52, 55, 76, 122, 311, 320,
357, 390, 483, 509, 518, 586, 625, 645, 651, 671, 693, 786, 814,
816, 818, 856, 893, 915, 917, 924, 954, 968, 970, 1009, 1017, 1019,
1022, 1023, 1026, 1027, 1028, 1030, 1071, 1101, 1102, 1105, 1108,
1125, 1126, 1129, 1136, 1149, 1154, 1156, 1167, 1172, 1212, 1213,
1215, 1222, 1274, 1281, 1309, 1352, 1353, 1355, 1366, 1368, 1370,
1401, 1420, 1421, 1468, 1469, 1475, 1479, 1493, 1517, 1519, 1568,
1570, 1592, 1615, 1627, 1731, 1742, 1831, 1961, 1967, 1987, 2052,
2056, 2113, 2144, 2201, 2202, 2237, 2265, 2273, 2287, 2310, 2321,
2403, 2405, 2436, 2470, 2507, 2653, 3015, 3051, 3107, 3115, 3191,
3255, 3310, 3358, 3362, 3363, 3370, 3373, 3393, 3430, 3540, 3623,
3716, 3829, 3836, 3912, 4177, 4257, 4356, 4376, 4396, 4397, 4425,
4458, 4459, 4485, 4520, 4534, 4535, 4613, 4682, 4745, 4881, 4959,
5076, 5164, 6443, 6455, 6837, 6862, 6895, 6963, 7286, 7609, 7610,
7624, 7627, 7761, 7896, 7947, 8123, 8208, 8228, 8247, 8352, 8400,
8430, 8431, 8444, 8472, 8586, 8593, 8815, 8836, 8867, 8900, 8925,
9117, 9680, 9745, 9782, 9855, 9884, 9888
United States–States–New Mexico 38, 873, 928, 942, 967, 1029,
1167, 1268, 1801, 2321, 2350, 2429, 2483, 2920, 3002, 3561, 3716,

4441, 4750, 4753, 4768, 5759, 6636, 6911, 6995, 7012, 7158, 7609,
7610, 7754, 8314, 8523, 8614, 9782, 9871, 9888
United States–States–New York 6, 14, 15, 20, 26, 27, 28, 35, 40, 55,
63, 64, 66, 73, 76, 85, 93, 143, 152, 155, 162, 183, 195, 301, 332,
354, 365, 388, 389, 392, 399, 412, 424, 448, 479, 488, 499, 507,
518, 539, 542, 547, 579, 587, 588, 591, 596, 597, 607, 614, 615,
621, 650, 691, 701, 725, 780, 781, 782, 804, 807, 815, 823, 877,
878, 881, 893, 906, 917, 918, 926, 944, 969, 975, 1008, 1012, 1017,
1031, 1033, 1045, 1056, 1084, 1092, 1103, 1116, 1154, 1166, 1172,
1173, 1177, 1188, 1189, 1192, 1195, 1196, 1197, 1206, 1207, 1208,
1210, 1232, 1247, 1279, 1293, 1301, 1310, 1327, 1364, 1401, 1414,
1426, 1430, 1439, 1451, 1455, 1487, 1545, 1548, 1591, 1598, 1607,
1727, 1755, 1765, 1801, 1825, 1834, 1856, 1873, 1902, 1933, 1995,
2005, 2030, 2082, 2098, 2108, 2128, 2151, 2152, 2165, 2197, 2204,
2207, 2240, 2308, 2321, 2390, 2488, 2507, 2549, 2561, 2580, 2659,
2697, 2729, 2957, 2968, 2998, 3002, 3003, 3015, 3036, 3040, 3058,
3069, 3081, 3086, 3097, 3134, 3159, 3160, 3191, 3237, 3238, 3258,
3282, 3284, 3292, 3310, 3329, 3334, 3338, 3357, 3362, 3363, 3399,
3403, 3430, 3464, 3471, 3500, 3545, 3560, 3578, 3621, 3668, 3676,
3716, 3756, 3803, 3829, 3836, 3837, 3875, 3912, 3935, 3956, 3957,
4012, 4014, 4058, 4093, 4116, 4119, 4121, 4124, 4128, 4137, 4138,
4142, 4144, 4145, 4188, 4202, 4225, 4245, 4288, 4319, 4333, 4337,
4348, 4363, 4396, 4397, 4403, 4406, 4422, 4425, 4427, 4456, 4462,
4466, 4485, 4504, 4521, 4523, 4534, 4535, 4547, 4548, 4645, 4646,
4657, 4682, 4727, 4745, 4825, 4866, 4881, 4887, 4888, 4912, 4919,
4945, 4949, 4951, 4963, 4964, 4972, 5009, 5018, 5106, 5107, 5111,
5164, 5172, 5213, 5297, 5329, 5363, 5385, 5501, 5513, 5515, 5548,
5632, 5706, 5770, 5782, 5784, 5790, 5801, 5823, 5859, 5914, 5950,
5951, 5957, 6008, 6066, 6080, 6091, 6136, 6215, 6217, 6221, 6243,
6248, 6279, 6286, 6297, 6302, 6310, 6317, 6322, 6324, 6381, 6424,
6533, 6540, 6551, 6569, 6570, 6585, 6614, 6640, 6646, 6649, 6650,
6653, 6657, 6699, 6713, 6717, 6721, 6750, 6794, 6800, 6817, 6841,
6845, 6860, 6865, 6866, 6870, 6884, 6904, 6917, 6939, 6941, 6942,
6946, 6948, 6953, 6963, 6968, 6977, 7008, 7029, 7055, 7062, 7087,
7091, 7129, 7173, 7192, 7234, 7251, 7328, 7329, 7351, 7410, 7415,
7422, 7459, 7474, 7501, 7520, 7573, 7598, 7609, 7610, 7682, 7723,
7728, 7729, 7730, 7860, 7894, 7901, 7934, 7949, 7954, 7974, 7990,
8022, 8030, 8031, 8036, 8037, 8044, 8056, 8058, 8059, 8067, 8109,
8110, 8114, 8123, 8158, 8175, 8184, 8187, 8190, 8199, 8201, 8206,
8228, 8241, 8278, 8293, 8314, 8315, 8323, 8366, 8381, 8400, 8406,
8410, 8418, 8426, 8429, 8430, 8431, 8452, 8453, 8454, 8459, 8468,
8478, 8480, 8486, 8491, 8492, 8500, 8501, 8526, 8534, 8573, 8580,
8581, 8582, 8583, 8586, 8588, 8590, 8598, 8603, 8616, 8621, 8623,
8624, 8631, 8643, 8656, 8691, 8713, 8751, 8798, 8815, 8884, 8900,
8901, 8921, 8950, 8993, 9000, 9062, 9096, 9142, 9197, 9199, 9234,
9248, 9263, 9268, 9310, 9319, 9341, 9347, 9369, 9422, 9425, 9428,
9478, 9501, 9502, 9544, 9577, 9578, 9604, 9613, 9645, 9651, 9654,
9665, 9679, 9688, 9717, 9718, 9725, 9728, 9738, 9745, 9756, 9782,
9797, 9810, 9811, 9812, 9817, 9821, 9823, 9843, 9846, 9855, 9879,
9882, 9888
United States–States–North Carolina 24, 51, 57, 59, 60, 61, 91, 115,
122, 123, 124, 131, 132, 134, 143, 159, 168, 169, 170, 173, 177,
202, 228, 261, 268, 324, 358, 374, 468, 504, 518, 539, 574, 630,
631, 634, 636, 638, 660, 666, 675, 676, 677, 682, 684, 688, 711,
714, 715, 716, 717, 721, 722, 729, 730, 732, 733, 734, 735, 737,
740, 741, 743, 744, 762, 814, 816, 818, 835, 855, 897, 905, 910,
947, 989, 998, 999, 1006, 1012, 1015, 1017, 1018, 1036, 1045,
1053, 1060, 1073, 1074, 1078, 1084, 1088, 1089, 1092, 1100, 1111,
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1121, 1123, 1129, 1132, 1133, 1134, 1135, 1138, 1140, 1147, 1150,
1162, 1168, 1169, 1172, 1175, 1176, 1179, 1181, 1182, 1184, 1185,
1186, 1188, 1189, 1195, 1196, 1197, 1209, 1219, 1220, 1221, 1224,
1225, 1226, 1227, 1228, 1229, 1231, 1234, 1235, 1237, 1238, 1242,
1244, 1253, 1257, 1260, 1311, 1315, 1324, 1326, 1327, 1328, 1338,
1341, 1342, 1348, 1356, 1363, 1367, 1373, 1374, 1380, 1401, 1402,
1406, 1413, 1419, 1421, 1422, 1424, 1432, 1434, 1435, 1437, 1442,
1446, 1455, 1456, 1466, 1470, 1483, 1498, 1507, 1526, 1534, 1536,
1540, 1541, 1543, 1551, 1552, 1561, 1563, 1568, 1571, 1576, 1590,
1595, 1596, 1614, 1620, 1621, 1626, 1636, 1648, 1660, 1667, 1678,
1696, 1703, 1712, 1720, 1736, 1737, 1743, 1748, 1749, 1751, 1759,
1828, 1829, 1834, 1836, 1874, 1876, 1883, 1885, 1886, 1888, 1898,
1899, 1924, 1929, 1946, 1957, 1964, 1967, 1970, 1993, 2000, 2007,
2014, 2048, 2051, 2052, 2056, 2065, 2076, 2092, 2096, 2108, 2112,
2132, 2133, 2141, 2142, 2162, 2164, 2167, 2174, 2175, 2200, 2205,
2217, 2225, 2230, 2235, 2241, 2243, 2263, 2269, 2285, 2303, 2320,
2321, 2325, 2326, 2327, 2336, 2337, 2346, 2348, 2354, 2356, 2396,
2418, 2419, 2420, 2422, 2425, 2428, 2432, 2437, 2438, 2441, 2455,
2483, 2487, 2505, 2507, 2510, 2527, 2531, 2534, 2554, 2566, 2572,
2585, 2602, 2604, 2611, 2612, 2641, 2653, 2691, 2697, 2714, 2806,
2825, 2827, 2861, 2923, 2924, 2964, 2989, 2998, 3000, 3001, 3002,
3015, 3059, 3067, 3087, 3088, 3130, 3153, 3191, 3215, 3242, 3253,
3257, 3262, 3275, 3277, 3308, 3319, 3338, 3362, 3363, 3376, 3424,
3429, 3430, 3431, 3432, 3438, 3495, 3512, 3544, 3571, 3604, 3612,
3668, 3680, 3692, 3716, 3721, 3727, 3803, 3804, 3818, 3829, 3836,
3837, 3864, 3874, 3875, 3877, 3894, 3912, 4012, 4029, 4053, 4058,
4118, 4126, 4193, 4239, 4240, 4241, 4242, 4275, 4292, 4309, 4324,
4333, 4340, 4346, 4351, 4365, 4375, 4379, 4395, 4396, 4397, 4425,
4439, 4464, 4471, 4474, 4475, 4479, 4485, 4488, 4506, 4520, 4523,
4534, 4535, 4561, 4562, 4563, 4564, 4603, 4606, 4620, 4626, 4630,
4665, 4682, 4704, 4711, 4716, 4717, 4722, 4726, 4745, 4760, 4761,
4781, 4782, 4820, 4822, 4859, 4861, 4864, 4866, 4881, 4884, 4890,
4902, 4919, 4930, 4942, 4949, 4952, 4957, 4986, 5001, 5076, 5098,
5113, 5148, 5152, 5164, 5165, 5240, 5242, 5250, 5256, 5257, 5276,
5285, 5294, 5305, 5306, 5316, 5343, 5344, 5356, 5361, 5369, 5374,
5394, 5400, 5411, 5436, 5449, 5469, 5509, 5531, 5540, 5576, 5589,
5603, 5608, 5620, 5624, 5665, 5671, 5747, 5759, 5788, 5809, 5833,
5841, 5867, 5895, 5903, 5913, 5924, 5952, 5967, 6003, 6030, 6079,
6090, 6138, 6150, 6166, 6167, 6172, 6187, 6209, 6225, 6229, 6255,
6298, 6325, 6337, 6365, 6374, 6376, 6378, 6398, 6434, 6437, 6441,
6452, 6467, 6502, 6527, 6531, 6535, 6575, 6576, 6590, 6613, 6614,
6628, 6666, 6692, 6767, 6806, 6828, 6835, 6865, 6870, 6876, 6888,
6894, 6907, 6912, 6959, 6963, 6970, 7011, 7035, 7074, 7136, 7143,
7149, 7178, 7180, 7301, 7314, 7320, 7321, 7382, 7387, 7454, 7492,
7570, 7582, 7605, 7609, 7610, 7613, 7633, 7840, 7891, 7923, 7925,
7931, 7932, 7937, 7949, 8033, 8038, 8101, 8123, 8173, 8184, 8185,
8210, 8215, 8217, 8228, 8247, 8253, 8258, 8297, 8312, 8314, 8316,
8318, 8340, 8384, 8392, 8393, 8461, 8462, 8463, 8483, 8537, 8540,
8765, 8819, 8896, 8925, 8932, 8989, 9010, 9019, 9070, 9071, 9075,
9078, 9083, 9087, 9088, 9104, 9227, 9244, 9246, 9311, 9362, 9363,
9393, 9417, 9454, 9479, 9503, 9509, 9544, 9546, 9567, 9570, 9632,
9639, 9652, 9764, 9765, 9792, 9806, 9810, 9839, 9856, 9884
United States–States–North Dakota 375, 922, 923, 926, 960, 1017,
1045, 1048, 1149, 1153, 1164, 1167, 1555, 1570, 1572, 2172, 2206,
2208, 2308, 2390, 2482, 2824, 3170, 3212, 3216, 3228, 3231, 3278,
3280, 3389, 3416, 3430, 3466, 3490, 3492, 3521, 3684, 3708, 3716,
3717, 3776, 3836, 3908, 3927, 3994, 4324, 4331, 4365, 4396, 4397,
4425, 4427, 4471, 4485, 4534, 4535, 4569, 4620, 4682, 4722, 4732,
4733, 4745, 4801, 4820, 4822, 4866, 4881, 4933, 4975, 5015, 5062,

5078, 5164, 5177, 5196, 5222, 5249, 5258, 5536, 5624, 5700, 5812,
6514, 6585, 6963, 7605, 7682, 7750, 7899, 7956, 7976, 7995, 8051,
8123, 8161, 8298, 8317, 8340, 8466, 8550, 8594, 8822, 8896, 8925,
8965, 9203, 9292, 9319, 9337, 9454, 9471, 9548, 9723, 9739, 9743,
9775, 9819, 9871
United States–States–Ohio 2, 4, 6, 8, 9, 17, 20, 31, 34, 37, 58, 129,
130, 137, 152, 153, 157, 204, 226, 295, 300, 328, 332, 337, 368,
369, 370, 372, 443, 472, 473, 518, 622, 626, 634, 636, 662, 709,
712, 713, 756, 758, 770, 771, 781, 785, 807, 816, 818, 883, 895,
896, 898, 903, 927, 930, 936, 958, 963, 967, 968, 980, 984, 1006,
1008, 1012, 1017, 1018, 1032, 1035, 1045, 1052, 1053, 1058, 1059,
1072, 1085, 1123, 1131, 1139, 1153, 1165, 1171, 1172, 1181, 1188,
1199, 1236, 1246, 1252, 1264, 1289, 1295, 1310, 1325, 1363, 1369,
1388, 1401, 1421, 1423, 1452, 1510, 1515, 1516, 1524, 1527, 1534,
1555, 1568, 1571, 1586, 1614, 1620, 1621, 1624, 1647, 1649, 1650,
1653, 1654, 1656, 1663, 1665, 1671, 1682, 1684, 1685, 1690, 1692,
1702, 1706, 1713, 1715, 1720, 1734, 1739, 1759, 1768, 1777, 1785,
1788, 1790, 1794, 1796, 1807, 1810, 1814, 1815, 1818, 1823, 1829,
1835, 1836, 1853, 1864, 1866, 1872, 1902, 1925, 1926, 1928, 1946,
1948, 1956, 1970, 1972, 1975, 2000, 2012, 2014, 2018, 2051, 2052,
2056, 2057, 2065, 2077, 2083, 2096, 2104, 2112, 2119, 2124, 2127,
2135, 2141, 2142, 2164, 2167, 2175, 2179, 2188, 2190, 2193, 2203,
2206, 2211, 2215, 2226, 2241, 2243, 2253, 2269, 2274, 2285, 2297,
2301, 2308, 2321, 2328, 2329, 2330, 2331, 2333, 2334, 2335, 2338,
2347, 2356, 2362, 2390, 2396, 2407, 2424, 2444, 2455, 2473, 2494,
2507, 2518, 2523, 2527, 2555, 2572, 2579, 2609, 2648, 2668, 2697,
2725, 2773, 2820, 2822, 2831, 2844, 2856, 2861, 2927, 2937, 2942,
2945, 2975, 2992, 2997, 3000, 3001, 3002, 3051, 3127, 3130, 3132,
3156, 3157, 3164, 3200, 3201, 3212, 3216, 3228, 3231, 3232, 3234,
3238, 3242, 3255, 3257, 3264, 3278, 3280, 3284, 3285, 3292, 3304,
3308, 3310, 3357, 3358, 3362, 3363, 3382, 3385, 3389, 3393, 3416,
3430, 3431, 3432, 3464, 3490, 3491, 3492, 3494, 3497, 3498, 3521,
3530, 3555, 3571, 3595, 3601, 3643, 3668, 3675, 3676, 3683, 3684,
3692, 3715, 3716, 3717, 3735, 3744, 3750, 3769, 3776, 3778, 3783,
3803, 3804, 3806, 3818, 3829, 3836, 3837, 3870, 3874, 3875, 3876,
3877, 3889, 3908, 3912, 3916, 3920, 3935, 3939, 3944, 3958, 3994,
4009, 4046, 4063, 4095, 4102, 4115, 4129, 4135, 4137, 4138, 4142,
4209, 4211, 4243, 4271, 4279, 4286, 4294, 4319, 4324, 4325, 4330,
4331, 4332, 4333, 4335, 4338, 4340, 4354, 4365, 4377, 4378, 4379,
4392, 4396, 4397, 4409, 4414, 4419, 4423, 4425, 4427, 4471, 4479,
4480, 4485, 4520, 4521, 4534, 4535, 4543, 4562, 4569, 4577, 4583,
4605, 4608, 4620, 4623, 4626, 4682, 4723, 4732, 4733, 4739, 4745,
4785, 4801, 4819, 4820, 4822, 4862, 4865, 4866, 4873, 4881, 4882,
4910, 4913, 4919, 4941, 4949, 4952, 4967, 4974, 4979, 5002, 5038,
5067, 5076, 5093, 5096, 5108, 5152, 5164, 5177, 5185, 5245, 5285,
5329, 5335, 5352, 5376, 5380, 5382, 5417, 5422, 5475, 5476, 5487,
5488, 5507, 5508, 5536, 5542, 5576, 5581, 5602, 5624, 5626, 5667,
5682, 5706, 5760, 5778, 5780, 5796, 5804, 5812, 5827, 5885, 5890,
5898, 5903, 5906, 5911, 5927, 5960, 5975, 5990, 6065, 6140, 6199,
6202, 6235, 6276, 6322, 6325, 6436, 6437, 6519, 6578, 6585, 6654,
6666, 6685, 6698, 6710, 6715, 6731, 6748, 6767, 6786, 6813, 6823,
6830, 6831, 6835, 6864, 6865, 6867, 6870, 6874, 6876, 6883, 6889,
6899, 6900, 6945, 6953, 6963, 7005, 7090, 7124, 7163, 7191, 7278,
7315, 7319, 7356, 7364, 7453, 7469, 7479, 7506, 7526, 7605, 7613,
7650, 7692, 7699, 7769, 7816, 7818, 7825, 7888, 7898, 7921, 7931,
7932, 7933, 7934, 7937, 7948, 7949, 7952, 7985, 7990, 8038, 8059,
8101, 8123, 8131, 8132, 8137, 8159, 8186, 8191, 8206, 8215, 8219,
8224, 8252, 8256, 8311, 8315, 8316, 8340, 8361, 8392, 8393, 8406,
8408, 8437, 8442, 8483, 8489, 8493, 8495, 8497, 8573, 8577, 8579,

© Copyright Soyinfo Center 2017

U.S. FEDERAL AND STATE GOVERMENTS’ WORK WITH SOYBEANS (1862-2017) 3574
8586, 8608, 8689, 8701, 8751, 8760, 8761, 8766, 8769, 8771, 8775,
8809, 8896, 8915, 8916, 8917, 8919, 8920, 8978, 9004, 9102, 9142,
9234, 9244, 9248, 9297, 9302, 9330, 9375, 9377, 9405, 9450, 9454,
9475, 9503, 9513, 9544, 9556, 9582, 9587, 9665, 9723, 9770, 9779,
9792, 9819, 9824, 9838, 9839, 9879, 9883, 9884, 9886, 9887
United States–States–Oklahoma 119, 150, 249, 262, 270, 293, 359,
377, 379, 397, 498, 518, 528, 555, 607, 627, 628, 634, 635, 689,
967, 1002, 1017, 1053, 1188, 1367, 1402, 1421, 1474, 1669, 1895,
2308, 2321, 2350, 2390, 2434, 2455, 2562, 2754, 2827, 3002, 3207,
3264, 3416, 3430, 3509, 3571, 3668, 3803, 3804, 3829, 3940, 4053,
4063, 4095, 4133, 4139, 4153, 4193, 4239, 4240, 4241, 4309, 4313,
4324, 4333, 4365, 4396, 4397, 4425, 4464, 4471, 4474, 4485, 4534,
4535, 4561, 4606, 4620, 4648, 4665, 4667, 4668, 4682, 4711, 4722,
4745, 4781, 4782, 4822, 4862, 4866, 4881, 4902, 4946, 5019, 5034,
5111, 5121, 5164, 5240, 5306, 5349, 5433, 5540, 5612, 5620, 5624,
5693, 5712, 5715, 5750, 6441, 6959, 6963, 7180, 7301, 7605, 7616,
8123, 8255, 8479, 8551, 8896, 8950, 9312, 9462, 9469, 9577, 9718,
9764, 9856, 9881
United States–States–Oregon 25, 518, 875, 964, 1164, 1349, 1674,
2063, 3162, 3430, 3561, 3716, 3871, 3884, 3972, 4170, 4881, 5288,
5349, 5468, 5612, 6545, 7254, 7609, 7610, 7627, 7730, 7745, 7809,
8227, 8315, 8429, 8604, 8855, 9017, 9037, 9059, 9336, 9422, 9425,
9494, 9499, 9507, 9532, 9533, 9544, 9554, 9561, 9624, 9671, 9722,
9817, 9843
United States–States–Pennsylvania 12, 17, 22, 25, 36, 40, 153, 297,
336, 374, 392, 399, 405, 466, 515, 518, 531, 538, 542, 547, 579,
652, 725, 780, 781, 836, 878, 893, 909, 920, 921, 926, 932, 937,
944, 1012, 1017, 1033, 1035, 1045, 1053, 1064, 1106, 1129, 1149,
1154, 1158, 1163, 1172, 1195, 1196, 1197, 1210, 1216, 1281, 1287,
1297, 1385, 1401, 1421, 1534, 1537, 1568, 1571, 1621, 1652, 1720,
1783, 1784, 1823, 1902, 1943, 1953, 2004, 2052, 2056, 2065, 2192,
2308, 2313, 2321, 2333, 2389, 2390, 2400, 2481, 2518, 2530, 2541,
2545, 2706, 2914, 2956, 2989, 3057, 3120, 3148, 3181, 3191, 3255,
3310, 3338, 3358, 3362, 3363, 3370, 3372, 3374, 3430, 3443, 3521,
3540, 3579, 3601, 3621, 3627, 3652, 3668, 3692, 3707, 3716, 3724,
3829, 3836, 3837, 3874, 3877, 3912, 3916, 3998, 4084, 4127, 4138,
4142, 4159, 4192, 4396, 4397, 4425, 4485, 4520, 4521, 4526, 4534,
4535, 4566, 4577, 4629, 4681, 4682, 4745, 4822, 4866, 4881, 4888,
4919, 4939, 4949, 5067, 5076, 5137, 5313, 5354, 5419, 5604, 5708,
5753, 5814, 5932, 5950, 5951, 5954, 6004, 6008, 6022, 6056, 6564,
6800, 6816, 6837, 6895, 6953, 6963, 7005, 7040, 7219, 7358, 7520,
7535, 7609, 7610, 7702, 7706, 7732, 7791, 7888, 7896, 7985, 7990,
8123, 8172, 8208, 8228, 8261, 8315, 8455, 8491, 8520, 8603, 8605,
8861, 8886, 8912, 8965, 9037, 9070, 9154, 9190, 9383, 9386, 9434,
9436, 9544, 9577, 9681, 9694, 9750, 9782, 9810, 9831, 9888
United States–States–Rhode Island 143, 155, 182, 187, 199, 206,
211, 266, 374, 447, 452, 494, 518, 578, 609, 814, 816, 818, 866,
893, 916, 1017, 1018, 1081, 1167, 1172, 1295, 1570, 1664, 2065,
4045, 4330, 4881, 5164, 7609, 8896, 9347
United States–States–South Carolina 17, 67, 68, 69, 78, 80, 89, 91,
95, 96, 147, 155, 173, 186, 231, 374, 431, 433, 487, 518, 574, 682,
688, 793, 853, 855, 903, 905, 947, 998, 999, 1000, 1012, 1017,
1045, 1053, 1074, 1135, 1160, 1161, 1165, 1188, 1311, 1357, 1363,
1401, 1421, 1434, 1437, 1534, 1537, 1561, 1568, 1571, 1576, 1614,
1621, 1700, 1703, 1712, 1720, 1816, 1836, 1924, 2052, 2063, 2133,

2142, 2167, 2200, 2205, 2230, 2235, 2241, 2269, 2276, 2285, 2320,
2321, 2325, 2333, 2354, 2356, 2396, 2397, 2406, 2430, 2443, 2455,
2502, 2507, 2528, 2531, 2554, 2610, 2629, 2650, 2660, 2673, 2916,
2921, 2936, 3029, 3059, 3071, 3177, 3284, 3362, 3363, 3418, 3430,
3431, 3495, 3561, 3668, 3716, 3750, 3829, 4053, 4071, 4141, 4153,
4193, 4239, 4240, 4241, 4309, 4324, 4357, 4358, 4365, 4379, 4396,
4397, 4425, 4464, 4471, 4474, 4485, 4520, 4534, 4535, 4561, 4606,
4620, 4666, 4682, 4711, 4736, 4745, 4748, 4760, 4782, 4820, 4822,
4859, 4864, 4866, 4881, 4902, 4949, 4981, 5148, 5240, 5300, 5306,
5378, 5427, 5540, 5612, 5620, 5624, 5648, 5749, 5809, 5812, 5949,
5967, 6001, 6138, 6150, 6298, 6356, 6434, 6698, 6767, 6774, 6806,
6850, 6870, 6876, 6959, 6963, 7123, 7180, 7191, 7245, 7301, 7387,
7393, 7429, 7488, 7535, 7605, 7626, 7661, 7931, 7932, 7934, 7937,
7969, 8038, 8123, 8217, 8224, 8316, 8330, 8340, 8342, 8373, 8375,
8376, 8377, 8378, 8379, 8382, 8383, 8384, 8386, 8392, 8446, 8483,
8608, 8632, 8831, 8896, 8897, 8927, 8928, 8989, 9244, 9263, 9323,
9614, 9633, 9635, 9788, 9810, 9856
United States–States–South Dakota 205, 250, 374, 518, 697, 813,
1008, 1167, 1276, 1422, 1474, 1570, 1669, 1768, 1792, 1811, 1823,
1824, 1838, 1864, 1868, 1904, 1930, 2052, 2116, 2196, 2206, 2208,
2306, 2308, 2318, 2321, 2390, 2429, 2482, 2496, 2609, 3216, 3231,
3278, 3280, 3389, 3416, 3490, 3492, 3521, 3684, 3716, 3717, 3776,
3908, 3994, 4013, 4021, 4137, 4324, 4331, 4333, 4365, 4396, 4397,
4425, 4427, 4471, 4485, 4520, 4534, 4535, 4569, 4620, 4682, 4732,
4733, 4745, 4773, 4801, 4822, 4862, 4866, 4881, 4949, 5078, 5177,
5248, 5289, 5398, 5410, 5433, 5536, 5624, 5683, 5870, 5927, 6548,
6585, 6710, 6748, 6927, 6963, 7571, 7605, 7750, 8009, 8123, 8180,
8255, 8317, 8340, 9010, 9105, 9208, 9319, 9377, 9411, 9418, 9486,
9556, 9722, 9739, 9778
United States–States–Tennessee 6, 20, 54, 62, 232, 258, 287, 356,
374, 403, 481, 500, 518, 543, 584, 623, 634, 679, 680, 682, 684,
685, 699, 748, 762, 765, 768, 778, 797, 807, 808, 814, 850, 876,
878, 909, 931, 944, 955, 971, 976, 994, 998, 1000, 1001, 1006,
1012, 1017, 1045, 1053, 1070, 1071, 1073, 1087, 1097, 1123, 1149,
1157, 1159, 1167, 1168, 1181, 1188, 1198, 1210, 1315, 1327, 1363,
1367, 1380, 1401, 1421, 1459, 1498, 1506, 1507, 1528, 1534, 1536,
1537, 1568, 1569, 1570, 1571, 1598, 1614, 1620, 1621, 1649, 1703,
1720, 1759, 1832, 1836, 1874, 1877, 1934, 1964, 1970, 2014, 2015,
2052, 2065, 2133, 2141, 2142, 2164, 2167, 2175, 2230, 2235, 2241,
2243, 2269, 2308, 2321, 2354, 2356, 2366, 2390, 2455, 2478, 2479,
2487, 2492, 2507, 2527, 2641, 2722, 2893, 2940, 2945, 2946, 3000,
3001, 3002, 3025, 3097, 3098, 3156, 3187, 3189, 3215, 3284, 3292,
3310, 3337, 3338, 3353, 3355, 3362, 3363, 3372, 3430, 3511, 3621,
3636, 3644, 3668, 3716, 3757, 3794, 3804, 3809, 3829, 3836, 3912,
3976, 4025, 4046, 4123, 4129, 4138, 4140, 4144, 4193, 4239, 4240,
4241, 4309, 4324, 4333, 4365, 4392, 4396, 4397, 4425, 4464, 4471,
4474, 4475, 4485, 4516, 4519, 4521, 4534, 4535, 4561, 4562, 4601,
4606, 4620, 4665, 4666, 4667, 4668, 4669, 4682, 4692, 4711, 4722,
4744, 4745, 4760, 4781, 4782, 4792, 4820, 4822, 4859, 4861, 4865,
4866, 4878, 4881, 4890, 4902, 4949, 4994, 5002, 5076, 5164, 5309,
5341, 5343, 5344, 5520, 5523, 5531, 5561, 5589, 5607, 5624, 5627,
5655, 5656, 5665, 5713, 5718, 5736, 5759, 5913, 5924, 6003, 6008,
6172, 6378, 6576, 6698, 6804, 6870, 6876, 6916, 6959, 6963, 7040,
7150, 7191, 7291, 7376, 7445, 7476, 7576, 7605, 7609, 7610, 7613,
7627, 7665, 7672, 7688, 7689, 7725, 7730, 7931, 7932, 7990, 8059,
8123, 8241, 8258, 8309, 8340, 8380, 8393, 8407, 8430, 8431, 8462,
8463, 8479, 8494, 8499, 8548, 8596, 8603, 8604, 8605, 8631, 8896,
8897, 8900, 9160, 9471, 9503, 9769, 9843, 9879
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United States–States–Texas 76, 276, 350, 412, 518, 664, 688, 705,
782, 1017, 1039, 1040, 1053, 1073, 1074, 1080, 1153, 1188, 1268,
1271, 1328, 1367, 1421, 1451, 1562, 1620, 1816, 2129, 2200, 2205,
2206, 2308, 2321, 2350, 2390, 2434, 2442, 2802, 3002, 3156, 3274,
3284, 3430, 3561, 3631, 3668, 3716, 3806, 3829, 4019, 4063, 4151,
4153, 4193, 4239, 4240, 4241, 4309, 4313, 4324, 4352, 4359, 4365,
4379, 4396, 4397, 4425, 4464, 4471, 4474, 4485, 4534, 4535, 4561,
4606, 4620, 4665, 4682, 4708, 4711, 4734, 4745, 4781, 4782, 4818,
4822, 4866, 4881, 4902, 4949, 4981, 5148, 5154, 5240, 5306, 5349,
5370, 5499, 5502, 5506, 5532, 5540, 5612, 5620, 5661, 5709, 5739,
5759, 5925, 5967, 6219, 6371, 6380, 6617, 6698, 6741, 6743, 6767,
6870, 6876, 6959, 6963, 6970, 7048, 7051, 7088, 7167, 7168, 7173,
7180, 7191, 7245, 7301, 7387, 7502, 7605, 7609, 7610, 7614, 7682,
7738, 7850, 7861, 7888, 7900, 7932, 7947, 7959, 7979, 7985, 7987,
8065, 8067, 8089, 8120, 8123, 8141, 8150, 8188, 8192, 8241, 8340,
8409, 8460, 8537, 8559, 8587, 8590, 8646, 8682, 8751, 8834, 8846,
8847, 8880, 8890, 8896, 8936, 8971, 8975, 8984, 8989, 9000, 9147,
9148, 9179, 9184, 9203, 9276, 9277, 9282, 9293, 9294, 9301, 9449,
9488, 9556, 9568, 9588, 9680, 9715, 9716, 9756, 9764, 9783, 9856,
9882, 9883
United States–States–Utah 63, 340, 374, 463, 469, 694, 875, 884,
1167, 1443, 3002, 3180, 3342, 3716, 3725, 4881, 5339, 5519, 5840,
7151, 7610, 8314, 8406, 8430, 8670, 9043, 9456, 9539, 9544, 9724,
9756, 9871
United States–States–Vermont 131, 143, 183, 214, 237, 238, 278,
355, 518, 1081, 1285, 1401, 1421, 1568, 1716, 2969, 2978, 3182,
3362, 3363, 3399, 3457, 3667, 3716, 4881, 5873, 6359, 6953, 7393,
7609, 7761, 7949, 8867, 9346, 9850
United States–States–Virginia 3, 97, 110, 115, 124, 141, 155, 204,
256, 279, 289, 332, 344, 352, 369, 374, 380, 398, 402, 404, 410,
436, 438, 442, 446, 454, 456, 457, 458, 468, 474, 506, 518, 543,
547, 556, 557, 596, 600, 605, 611, 616, 617, 623, 633, 634, 636,
660, 669, 672, 674, 683, 686, 706, 709, 719, 720, 721, 734, 735,
745, 749, 751, 755, 756, 757, 759, 760, 762, 768, 772, 788, 790,
796, 804, 807, 812, 814, 818, 819, 828, 829, 830, 834, 840, 841,
842, 845, 849, 853, 857, 865, 878, 887, 893, 938, 939, 943, 944,
946, 952, 974, 986, 987, 993, 998, 999, 1006, 1007, 1012, 1017,
1018, 1045, 1053, 1070, 1071, 1123, 1124, 1181, 1188, 1221, 1238,
1251, 1299, 1327, 1363, 1366, 1367, 1401, 1421, 1422, 1477, 1491,
1498, 1507, 1512, 1513, 1521, 1531, 1532, 1534, 1535, 1561, 1565,
1568, 1571, 1587, 1598, 1614, 1616, 1620, 1621, 1626, 1650, 1703,
1707, 1712, 1720, 1744, 1754, 1759, 1774, 1784, 1789, 1800, 1822,
1823, 1836, 1839, 1845, 1864, 1870, 1872, 1874, 1883, 1885, 1888,
1896, 1899, 1902, 1954, 1956, 1960, 1964, 1970, 2010, 2014, 2016,
2030, 2051, 2052, 2057, 2065, 2081, 2095, 2096, 2108, 2109, 2112,
2133, 2142, 2158, 2159, 2165, 2167, 2168, 2169, 2175, 2182, 2186,
2194, 2200, 2205, 2230, 2235, 2239, 2241, 2255, 2266, 2269, 2275,
2279, 2285, 2308, 2319, 2321, 2326, 2327, 2328, 2329, 2333, 2335,
2339, 2342, 2344, 2349, 2354, 2356, 2368, 2390, 2396, 2428, 2455,
2507, 2530, 2545, 2564, 2572, 2598, 2612, 2629, 2641, 2659, 2667,
2668, 2706, 2726, 2819, 2820, 2825, 2876, 2894, 2897, 2927, 2957,
2986, 2998, 3000, 3002, 3022, 3130, 3141, 3215, 3255, 3257, 3275,
3363, 3372, 3390, 3430, 3432, 3464, 3495, 3536, 3537, 3552, 3564,
3613, 3621, 3631, 3668, 3683, 3716, 3750, 3756, 3794, 3803, 3804,
3829, 3836, 3874, 3875, 3876, 3877, 3925, 3928, 3944, 3965, 3977,
4054, 4129, 4134, 4138, 4193, 4208, 4239, 4241, 4309, 4324, 4333,

4343, 4365, 4375, 4392, 4396, 4397, 4419, 4425, 4427, 4439, 4464,
4471, 4479, 4485, 4499, 4520, 4534, 4535, 4543, 4557, 4561, 4562,
4606, 4620, 4657, 4665, 4668, 4682, 4693, 4711, 4745, 4760, 4781,
4782, 4818, 4820, 4822, 4833, 4859, 4861, 4866, 4875, 4881, 4890,
4902, 4919, 4949, 5071, 5076, 5140, 5148, 5152, 5240, 5306, 5466,
5483, 5487, 5540, 5620, 5624, 5639, 5671, 5699, 5759, 5804, 5819,
5888, 5913, 5924, 5998, 6007, 6079, 6110, 6157, 6209, 6378, 6436,
6437, 6441, 6461, 6499, 6512, 6576, 6665, 6741, 6812, 6959, 6963,
7180, 7191, 7245, 7301, 7426, 7527, 7535, 7599, 7605, 7609, 7805,
7980, 8038, 8101, 8113, 8123, 8137, 8138, 8173, 8184, 8186, 8217,
8373, 8446, 8537, 8552, 8582, 8766, 8808, 8815, 8896, 8913, 8949,
8989, 9002, 9019, 9056, 9069, 9125, 9169, 9237, 9242, 9280, 9325,
9367, 9395, 9454, 9527, 9659, 9681, 9682, 9808, 9856, 9871, 9886,
9887
United States–States–Washington state 65, 70, 283, 374, 394, 518,
821, 875, 901, 1005, 1018, 1072, 1080, 1121, 1164, 1437, 1457,
1537, 1674, 1918, 2052, 2377, 2378, 2380, 2393, 2454, 2539, 2651,
2654, 2728, 2913, 2984, 3051, 3255, 3286, 3292, 3310, 3538, 3561,
3632, 3737, 3784, 3874, 3877, 3917, 3967, 4028, 4029, 4142, 4197,
4333, 4338, 4353, 4375, 4422, 4443, 4472, 4478, 4521, 4575, 4616,
4627, 4703, 4713, 4855, 4941, 5164, 5241, 5269, 5311, 5346, 5869,
5995, 6008, 6015, 6098, 6208, 6231, 6322, 6532, 6533, 6534, 6545,
7375, 7438, 7609, 7610, 7627, 7726, 7949, 8228, 8314, 8315, 8347,
8407, 8443, 8484, 8537, 8611, 8713, 8752, 9017, 9059, 9137, 9211,
9316, 9321, 9329, 9358, 9363, 9378, 9406, 9425, 9428, 9431, 9432,
9468, 9494, 9495, 9499, 9506, 9507, 9523, 9532, 9533, 9544, 9550,
9561, 9564, 9565, 9666, 9667, 9685, 9756, 9843, 9882
United States–States–West Virginia 518, 608, 847, 1012, 1017,
1045, 1053, 1058, 1063, 1167, 1389, 1401, 1421, 1558, 1568, 1570,
1713, 1845, 1874, 2052, 2099, 2233, 2255, 2321, 2351, 2390, 2415,
2449, 2455, 2507, 2537, 2584, 2749, 2932, 2961, 3129, 3263, 3284,
3430, 3431, 3500, 3668, 3716, 3829, 3998, 4223, 4326, 4343, 4366,
4396, 4397, 4425, 4485, 4534, 4535, 4606, 4682, 4711, 4745, 4786,
4820, 4881, 5164, 9813, 9839, 9871
United States–States–Wisconsin 74, 189, 205, 292, 297, 351, 362,
391, 392, 399, 415, 470, 476, 508, 511, 514, 516, 518, 545, 546,
561, 575, 589, 598, 606, 618, 625, 643, 704, 765, 769, 781, 786,
788, 814, 817, 824, 868, 884, 893, 900, 919, 925, 941, 948, 968,
992, 1008, 1012, 1017, 1053, 1103, 1128, 1154, 1165, 1167, 1170,
1178, 1181, 1204, 1208, 1270, 1288, 1295, 1347, 1378, 1391, 1401,
1421, 1478, 1509, 1520, 1541, 1542, 1549, 1568, 1575, 1593, 1608,
1610, 1620, 1621, 1629, 1636, 1638, 1649, 1662, 1668, 1669, 1675,
1679, 1682, 1684, 1685, 1690, 1692, 1702, 1706, 1715, 1720, 1721,
1724, 1736, 1748, 1749, 1758, 1766, 1785, 1799, 1801, 1802, 1803,
1814, 1815, 1820, 1823, 1824, 1829, 1837, 1845, 1864, 1874, 1881,
1894, 1910, 1911, 1923, 1930, 1946, 1952, 1996, 2007, 2029, 2030,
2051, 2052, 2057, 2065, 2073, 2115, 2121, 2124, 2142, 2167, 2176,
2178, 2183, 2184, 2212, 2216, 2254, 2277, 2281, 2294, 2295, 2308,
2321, 2328, 2329, 2330, 2331, 2332, 2334, 2335, 2336, 2337, 2390,
2448, 2452, 2455, 2460, 2472, 2474, 2483, 2497, 2507, 2551, 2569,
2572, 2644, 2668, 2718, 2767, 2821, 2825, 2827, 3016, 3031, 3155,
3156, 3169, 3191, 3212, 3216, 3228, 3231, 3237, 3238, 3255, 3278,
3280, 3284, 3310, 3324, 3362, 3363, 3389, 3406, 3416, 3421, 3422,
3423, 3425, 3427, 3430, 3490, 3492, 3498, 3513, 3520, 3536, 3560,
3561, 3598, 3601, 3603, 3624, 3625, 3632, 3634, 3645, 3668, 3684,
3692, 3704, 3716, 3717, 3750, 3754, 3760, 3776, 3804, 3822, 3825,
3829, 3836, 3875, 3876, 3877, 3896, 3908, 3912, 3913, 3935, 3944,
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3970, 3994, 4017, 4031, 4043, 4047, 4115, 4129, 4138, 4198, 4211,
4279, 4291, 4314, 4319, 4324, 4325, 4331, 4333, 4335, 4340, 4345,
4365, 4379, 4392, 4396, 4397, 4411, 4422, 4423, 4425, 4427, 4454,
4471, 4473, 4485, 4521, 4534, 4535, 4543, 4555, 4569, 4570, 4600,
4620, 4626, 4682, 4723, 4732, 4733, 4745, 4773, 4780, 4787, 4801,
4820, 4822, 4852, 4865, 4866, 4881, 4949, 4966, 4967, 4975, 5002,
5036, 5164, 5177, 5207, 5270, 5289, 5354, 5390, 5415, 5433, 5536,
5624, 5766, 5812, 5970, 6098, 6257, 6274, 6289, 6309, 6316, 6433,
6437, 6510, 6585, 6864, 6865, 6870, 6876, 6891, 6914, 6920, 6927,
6942, 6953, 6963, 6970, 7005, 7064, 7163, 7227, 7254, 7300, 7406,
7462, 7487, 7506, 7526, 7854, 7909, 7934, 7975, 7985, 7989, 8031,
8056, 8059, 8123, 8189, 8227, 8255, 8265, 8293, 8306, 8340, 8392,
8483, 8505, 8529, 8571, 8582, 8606, 8607, 8810, 8838, 8896, 8954,
8958, 8961, 9058, 9204, 9310, 9347, 9459, 9536, 9556, 9593, 9629,
9632, 9634, 9739, 9785, 9886, 9887
United States–States–Wyoming 374, 2120, 3435, 3545, 3626, 3632,
3716, 3734, 3989, 4184, 4312, 4384, 4422, 4524, 4653, 4783, 4881,
4889, 4926, 5068, 8923, 8941, 9057, 9077, 9756
Upjohn, Inc. Named Pharmacia & Upjohn since 2 Nov. 1995 9296
Urban Problems Worldwide, Including Tangible Problems
(Urbanization, Scarce Jobs, Money, Housing, Poor Schools, Welfare
Abuse, Drugs, Gangs, and Crime) and Values Problems (Racism,
Despair, Poor Work Habits, Lower Class Problems) Worldwide
3843
Urbana Laboratories (Urbana, Illinois), Maker of Legume
Inoculants. Founded by Albert Lemuel Whiting in 1919 929, 1054,
2176, 2448, 2718, 6274
Urease. See Enzymes in the Soybean–Urease and Its Inactivation
U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 3162, 3171,
3172, 3197, 3204, 3212, 3213, 3214, 3216, 3221, 3225, 3226, 3227,
3228, 3231, 3232, 3233, 3235, 3236, 3237, 3240, 3244, 3252, 3255,
3273, 3278, 3279, 3280, 3286, 3293, 3295, 3321, 3381, 3385, 3386,
3387, 3389, 3398, 3412, 3415, 3416, 3419, 3429, 3439, 3441, 3442,
3449, 3451, 3452, 3454, 3461, 3464, 3468, 3470, 3477, 3478, 3480,
3481, 3482, 3485, 3486, 3487, 3489, 3490, 3492, 3493, 3502, 3503,
3505, 3506, 3507, 3508, 3509, 3515, 3518, 3519, 3522, 3529, 3531,
3533, 3546, 3547, 3550, 3551, 3556, 3558, 3559, 3560, 3563, 3570,
3571, 3572, 3577, 3583, 3584, 3585, 3586, 3588, 3589, 3590, 3592,
3593, 3594, 3599, 3601, 3610, 3612, 3614, 3617, 3618, 3619, 3625,
3629, 3630, 3633, 3637, 3642, 3648, 3649, 3654, 3656, 3657, 3659,
3660, 3663, 3664, 3666, 3670, 3671, 3672, 3673, 3677, 3678, 3682,
3684, 3686, 3690, 3692, 3699, 3700, 3701, 3702, 3703, 3713, 3714,
3715, 3717, 3722, 3728, 3730, 3740, 3746, 3747, 3756, 3758, 3764,
3766, 3770, 3774, 3775, 3776, 3777, 3782, 3784, 3786, 3790, 3791,
3792, 3793, 3795, 3798, 3801, 3802, 3803, 3804, 3805, 3806, 3810,
3812, 3814, 3815, 3817, 3820, 3821, 3824, 3826, 3827, 3832, 3841,
3842, 3852, 3854, 3855, 3862, 3863, 3868, 3872, 3873, 3874, 3877,
3878, 3887, 3892, 3897, 3898, 3901, 3907, 3908, 3909, 3910, 3915,
3918, 3929, 3950, 3974, 3978, 3979, 3980, 3983, 3987, 3994, 3999,
4018, 4025, 4026, 4027, 4029, 4034, 4035, 4036, 4037, 4038, 4039,
4040, 4050, 4052, 4055, 4060, 4063, 4065, 4068, 4075, 4076, 4088,
4091, 4096, 4098, 4102, 4104, 4110, 4128, 4129, 4148, 4154, 4177,

4180, 4190, 4193, 4200, 4207, 4209, 4210, 4212, 4213, 4216, 4217,
4232, 4233, 4239, 4240, 4241, 4242, 4243, 4277, 4300, 4309, 4311,
4317, 4320, 4324, 4325, 4331, 4332, 4333, 4338, 4340, 4365, 4374,
4392, 4410, 4421, 4427, 4433, 4435, 4437, 4446, 4453, 4460, 4464,
4468, 4471, 4474, 4475, 4480, 4483, 4489, 4492, 4493, 4499, 4502,
4508, 4509, 4515, 4519, 4537, 4538, 4539, 4540, 4543, 4544, 4549,
4554, 4561, 4562, 4563, 4564, 4565, 4569, 4570, 4571, 4572, 4573,
4574, 4576, 4582, 4603, 4605, 4606, 4608, 4609, 4610, 4615, 4620,
4621, 4626, 4631, 4645, 4648, 4650, 4651, 4658, 4663, 4665, 4666,
4667, 4668, 4669, 4673, 4680, 4688, 4689, 4699, 4700, 4706, 4711,
4722, 4723, 4732, 4733, 4760, 4761, 4775, 4779, 4781, 4782, 4795,
4801, 4814, 4815, 4816, 4817, 4818, 4819, 4820, 4822, 4823, 4825,
4843, 4848, 4859, 4861, 4864, 4894, 4895, 4901, 4902, 4906, 4907,
4908, 4909, 4910, 4916, 4922, 4923, 4933, 4947, 4949, 4951, 4952,
4953, 4954, 4960, 4961, 4968, 4975, 4980, 4988, 4992, 4995, 4997,
4998, 5002, 5004, 5006, 5010, 5034, 5047, 5053, 5076, 5087, 5097,
5101, 5104, 5125, 5146, 5154, 5177, 5178, 5179, 5184, 5198, 5222,
5227, 5233, 5237, 5239, 5240, 5248, 5256, 5272, 5292, 5304, 5306,
5312, 5328, 5334, 5343, 5344, 5354, 5366, 5368, 5403, 5415, 5441,
5443, 5446, 5450, 5459, 5462, 5470, 5478, 5479, 5487, 5492, 5493,
5494, 5495, 5496, 5497, 5503, 5505, 5536, 5539, 5540, 5553, 5557,
5583, 5591, 5597, 5619, 5620, 5625, 5634, 5649, 5666, 5673, 5678,
5681, 5683, 5715, 5729, 5731, 5734, 5738, 5745, 5751, 5773, 5779,
5797, 5805, 5808, 5830, 5877, 5881, 5884, 5929, 5938, 5976, 5977,
5986, 6008, 6028, 6035, 6068, 6069, 6070, 6071, 6072, 6079, 6085,
6092, 6115, 6116, 6158, 6163, 6199, 6209, 6211, 6212, 6213, 6222,
6227, 6229, 6252, 6280, 6289, 6316, 6323, 6326, 6334, 6337, 6430,
6436, 6437, 6438, 6443, 6451, 6452, 6453, 6475, 6521, 6523, 6526,
6527, 6575, 6577, 6585, 6626, 6628, 6670, 6690, 6692, 6706, 6801,
6802, 6825, 6828, 6871, 6880, 6881, 6882, 6883, 6894, 6918, 6955,
6959, 7036, 7065, 7066, 7067, 7074, 7110, 7128, 7132, 7155, 7167,
7171, 7180, 7185, 7186, 7187, 7188, 7219, 7223, 7225, 7259, 7301,
7306, 7324, 7360, 7409, 7424, 7435, 7455, 7488, 7497, 7502, 7666,
7733, 7750, 7765, 7925, 7931, 7932, 7933, 8038, 8137, 8186, 8194,
8195, 8206, 8209, 8227, 8237, 8255, 8256, 8257, 8392, 8455, 8461,
8483, 8541, 8587, 8593, 8634, 8784, 8785, 8826, 8908, 8959, 9013,
9130, 9266, 9375, 9405, 9412, 9428, 9471, 9648, 9822, 9830, 9856,
9866, 9868
USA. See United States of America
USA–Food uses of soybeans, early. See Historical–Documents
about Food Uses of Soybeans in the USA before 1900
USDA. See United States Department of Agriculture
USDA National Agricultural Library (NAL, Beltsville, Maryland).
See National Agricultural Library (NAL, Beltsville, Maryland)
USSR. See Europe, Eastern–USSR
Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and
Their Authors
Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La
Sierra, California) 2940, 3292, 3437, 3623, 6215, 8634, 9037, 9828,
9879
Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati
Ghee) 5824, 5901, 6287, 6294, 6539, 6665, 6992, 7775, 9660
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Vandemoortele N.V. (Izegem, Netherlands). Including Alpro (Early
Years Only) and Vamo 6178
Vanuatu. See Oceania
Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen
Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special
High Protein
Varieties, soybean–Chinese. See Chinese Soybean Types and
Varieties
Varieties, soybean–European Chinese. See European Soybean Types
and Varieties
Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties
Varieties, soybean–Korean. See Korean Soybean Types and
Varieties
Variety development. See Breeding or Selection of Soybeans for
Use as Soy Oil or Meal
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 596, 662, 720, 724, 727, 799, 814,
819, 839, 842, 857, 878, 879, 890, 914, 936, 982, 992, 1006, 1023,
1036, 1067, 1075, 1111, 1139, 1183, 1204, 1216, 1240, 1245, 1248,
1260, 1295, 1296, 1299, 1347, 1349, 1359, 1372, 1390, 1391, 1392,
1409, 1422, 1428, 1460, 1472, 1478, 1483, 1489, 1490, 1522, 1527,
1529, 1546, 1547, 1550, 1557, 1604, 1610, 1612, 1624, 1632, 1652,
1653, 1683, 1686, 1760, 1775, 1777, 1778, 1779, 1814, 1815, 1819,
1903, 1924, 1954, 1978, 2012, 2018, 2030, 2034, 2035, 2055, 2095,
2124, 2150, 2158, 2162, 2179, 2217, 2227, 2275, 2299, 2301, 2305,
2315, 2319, 2329, 2330, 2339, 2351, 2361, 2476, 2480, 2483, 2503,
2511, 2528, 2546, 2573, 2583, 2597, 2612, 2644, 2659, 2664, 2670,
2691, 2698, 2704, 2711, 2754, 2780, 2828, 2863, 2932, 2943, 2961,
3008, 3009, 3010, 3013, 3019, 3026, 3039, 3062, 3072, 3073, 3077,
3078, 3141, 3152, 3156, 3187, 3219, 3229, 3240, 3254, 3281, 3284,
3314, 3319, 3346, 3390, 3411, 3423, 3425, 3427, 3450, 3512, 3560,
3565, 3572, 3598, 3612, 3620, 3693, 3698, 3724, 3769, 3835, 3836,
3855, 3871, 3873, 3874, 3877, 3884, 3890, 3937, 3972, 4018, 4027,
4029, 4030, 4076, 4079, 4095, 4111, 4170, 4207, 4209, 4210, 4216,
4234, 4252, 4257, 4276, 4299, 4309, 4312, 4324, 4325, 4341, 4350,
4376, 4412, 4415, 4427, 4429, 4446, 4464, 4508, 4509, 4515, 4519,
4549, 4560, 4603, 4606, 4651, 4652, 4662, 4664, 4673, 4678, 4689,
4702, 4709, 4711, 4730, 4732, 4733, 4736, 4742, 4748, 4767, 4775,
4779, 4781, 4782, 4783, 4801, 4820, 4823, 4857, 4875, 4877, 4882,
4889, 4902, 4916, 4942, 4944, 4960, 4978, 4979, 4988, 4991, 4992,
4994, 5004, 5006, 5034, 5046, 5047, 5048, 5055, 5062, 5064, 5068,
5072, 5079, 5101, 5104, 5132, 5141, 5142, 5146, 5152, 5177, 5179,
5192, 5198, 5216, 5237, 5239, 5240, 5261, 5262, 5280, 5304, 5306,
5309, 5311, 5319, 5343, 5345, 5354, 5366, 5368, 5410, 5414, 5418,
5426, 5441, 5442, 5443, 5450, 5487, 5505, 5523, 5536, 5540, 5541,
5549, 5588, 5593, 5604, 5607, 5611, 5619, 5620, 5625, 5673, 5683,
5687, 5698, 5700, 5713, 5729, 5731, 5734, 5735, 5745, 5759, 5777,

5805, 5808, 5814, 5827, 5838, 5841, 5851, 5877, 5881, 5888, 5922,
5936, 5940, 5967, 5970, 5976, 5977, 5981, 5995, 6015, 6065, 6112,
6115, 6116, 6150, 6187, 6199, 6220, 6222, 6227, 6229, 6234, 6239,
6273, 6288, 6296, 6298, 6303, 6334, 6337, 6344, 6378, 6398, 6406,
6407, 6437, 6440, 6441, 6444, 6451, 6452, 6458, 6484, 6511, 6523,
6526, 6527, 6528, 6541, 6544, 6580, 6585, 6590, 6591, 6593, 6596,
6626, 6628, 6636, 6643, 6666, 6671, 6672, 6690, 6692, 6710, 6734,
6744, 6753, 6756, 6758, 6778, 6787, 6801, 6802, 6825, 6828, 6853,
6871, 6918, 6923, 6926, 6927, 6955, 6959, 6970, 6975, 7000, 7012,
7018, 7023, 7048, 7051, 7065, 7066, 7067, 7074, 7104, 7128, 7180,
7185, 7245, 7250, 7275, 7301, 7306, 7314, 7324, 7334, 7337, 7401,
7402, 7405, 7409, 7416, 7424, 7452, 7471, 7535, 7548, 7563, 7568,
7630, 7654, 7674, 7697, 7719, 7733, 7749, 7754, 7765, 7768, 7795,
7809, 7813, 7829, 7862, 7953, 7991, 8009, 8023, 8038, 8039, 8047,
8052, 8060, 8130, 8136, 8162, 8191, 8194, 8209, 8215, 8217, 8230,
8232, 8247, 8253, 8258, 8270, 8317, 8337, 8348, 8387, 8401, 8419,
8432, 8435, 8439, 8462, 8463, 8477, 8493, 8495, 8540, 8558, 8589,
8596, 8684, 8723, 8742, 8755, 8761, 8768, 8778, 8802, 8851, 8857,
8868, 8870, 8882, 8887, 8898, 8908, 8909, 8923, 8927, 8928, 8940,
8941, 8955, 8956, 8967, 9012, 9013, 9041, 9043, 9046, 9065, 9077,
9080, 9124, 9246, 9302, 9311, 9337, 9384, 9405, 9419, 9423, 9424,
9441, 9472, 9473, 9559, 9565, 9607, 9627, 9647, 9648, 9669, 9765,
9806, 9822, 9831, 9856, 9887
Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 4064, 4198, 5769, 6593, 6638,
6809, 6827, 7273, 7486, 7692, 7890, 8047, 8280, 8385, 8746, 8804,
8819, 8879, 8889, 8926, 8986, 9009, 9010, 9017, 9019, 9021, 9087,
9122, 9181, 9228, 9255, 9393, 9453, 9454, 9471, 9474, 9475, 9652,
9706, 9779
Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Breeding or Evaluation of Soybeans for Seed
Quality, such as Low in Trypsin Inhibitors, Lipoxygenase, Linolenic
Acid, etc., Germplasm Collections and Resources, and Gene Banks,
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection, Irradiation of Soybeans for
Breeding and Variety Development
Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of
Variety names of early U.S. soybeans. See Lists and Descriptions
(Official) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms
Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks
Veganism. See Vegetarianism–Veganism
Veganism, nutritional aspects. See Vegetarianism–Vegan Diets–
Nutritional Aspects–General
Vegetable oils. See Specific Oilseeds such as Peanut Oil, Sesame
Oil, Sunflower Oil, etc
Vegetable soybeans. See Green Vegetable Soybeans
Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
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Information About, Not Including Use As Green Vegetable
Soybeans
Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
Vegetarian and Vegan Diets–Nutrition / Nutritional Aspects–
Children and Teenagers 414, 5513, 8631, 9081, 9259
Vegetarian Celebrities–Noted or Prominent Personalities and
Famous People 4144
Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not
Use Dairy Products or Eggs 3621, 7390, 8244
Vegetarian Diets–Medical Aspects–Cancer 8962, 9070

Vegetarianism: Meat / Flesh Food Consumption–Statistics,
Problems (Such as Diseases in or Caused by Flesh Foods),
or Trends in Documents Not About Vegetarianism. See Also:
Vegetarianism–Spongiform Encephalopathies /Diseases 1293, 1496,
4022, 4046, 4870, 5263, 5326, 5406, 5422, 9092
Vegetarianism–Religious Aspects–Religions of Indian Origin–
Buddhism (Including Zen), Hinduism, Jainism, Yoga, and Ayurveda
1293, 1496
Vegetarianism–Seventh-day Adventist Work with 1496, 2154, 2156,
2601, 2823, 2862, 2940, 3587, 3621, 3636, 4144, 4519, 5513, 5706,
5954, 6215, 6310, 6685, 6715, 6941, 7390, 7609, 8244, 8631, 8815,
9092, 9717

Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 904

Vegetarianism–Statistics and Analyses on the Number of
Vegetarians or the Size of the Vegetarian Products Market 8011,
9094

Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 2862,
2940, 4101, 4519, 5954, 8946, 9081, 9329

Vegetarianism, the Environment, and Ecology 8239, 8962, 9008,
9093

Vegetarian / Meatless Burgers–Etymology of This Term and Its
Cognates / Relatives in Various Languages 5274

Vegetarianism–Vegan Diets–Nutritional Aspects (General) 414

Vegetarian / Natural Foods Products Companies. See Imagine
Foods, Inc. (California)

Vegetarianism–Veganism–Concerning a Plant-Based or Vegan
Diet and Lifestyle Free of All Animal Products, Including Dairy
Products, Eggs, and in Some Cases Honey and Leather 414, 644,
695, 2156, 2823, 4123, 7609, 7610, 8962, 9081

Vegetarian or Vegan Restaurants or Cafeterias 2940, 7610
Vegetarian pioneers. See Alcott, William Andrus (1798-1859),
Gandhi, Mohandas K. (“Mahatma”) (1869-1948), Graham,
Sylvester (1794-1851), Jackson, James Caleb (1811-1881)
Vegetarianism and the Temperance Movement (Abstaining from
Alcohol / Alcoholic Beverages) Worldwide. Incl. Teetotalism 3800
Vegetarianism, Athletics / Sports, and Athletes 2154, 2156, 8962
Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 125, 869, 870, 904, 1031, 1303, 1455, 1496, 2154, 2156,
2283, 2477, 2601, 2823, 2862, 2875, 3472, 3587, 3622, 3636, 3800,
4101, 4144, 4229, 4377, 4519, 5513, 5706, 5954, 6098, 6215, 6294,
6310, 6429, 6678, 6685, 6715, 6941, 7040, 7249, 7376, 7602, 7609,
7610, 7665, 7884, 8011, 8133, 8278, 8447, 8631, 8867, 8946, 8984,
9052, 9137, 9230, 9259, 9329, 9398, 9605, 9628, 9717, 9842
Vegetarianism–Efficiency of Plants Much Greater Than Animals in
Producing Food from a Given Input of Energy, Land, or Water. Also
Called Political Economy 869, 1334, 2823, 4870, 8239
Vegetarianism–Evidence from Comparative Anatomy and
Physiology 1496, 3800
Vegetarianism–Fruitarianism–Concerning a Fruitarian or
Frugivorous Diet Consisting of Fruits, Nuts, and Seeds (Such as
Cereal Grains or Legumes). Includes a Vegan Diet or Lifestyle Free
of All Animal Products 414, 644, 695

Vegetarianism–Vegetarian or Vegan Meals Served at Institutions
(Colleges, Main-Stream Restaurants, Cafeterias, Fast Food Outlets,
Hospitals, etc.). See also Vegetarian Restaurants 3636
Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis.
Formerly called Banana Bean (Rarely) or Velvetbean 346, 347, 350,
390, 416, 425, 431, 434, 453, 458, 464, 475, 505, 567, 605, 693,
825, 905, 1006, 1111, 1123, 1218, 1240, 1280, 1360, 1361, 1400,
1401, 1410, 1413, 1426, 1436, 1452, 1483, 1484, 1507, 1523, 1534,
1582, 1614, 1658, 1693, 1694, 1695, 1744, 1759, 1779, 1845, 1944,
1994, 2014, 2175, 2209, 2214, 2285, 2396, 2430, 2582, 2802, 2803,
2804, 2949, 3363, 3527, 4067, 4645, 4942, 4983, 5095, 5556, 5707,
5963, 8375
Vestro Foods, Inc. See Westbrae Natural Foods
Viability and life-span of soybean seeds. See Storage of Seeds
Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 8560
Videotapes or References to Video Tapes 7916, 9009
Vigna mungo. See Black gram or urd
Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean
Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea
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Soybeans and Soyfoods
Viili. See Soymilk, Fermented
Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the
Limagrain Group (Groupe Limagrain) and is now officially named
Vilmorin s.a.. 66, 104, 424, 709, 814, 818, 1392, 1593, 1968, 2026,
2029, 2030, 3622, 5071, 9396
Vitamins. See Antivitamin Activity and Antivitamins
Vitamins B-12 (Cyanocobalamin, Cobalamins) 3951, 4043, 4545,
4552, 4589, 4590, 4721, 4780, 4966, 5169, 6355, 6548, 6716, 6757,
6812, 6914, 7165, 7293, 7723, 7860, 7879, 8045, 8443, 8714, 8946,
8959, 9038, 9081, 9371
Vitamins E (Tocopherols, Natural Powerful Antioxidant) 6393,
6761, 6985, 7236, 7629, 7736, 8443, 9029, 9103, 9417, 9560
Vitamins (General) 1335, 2007, 2023, 2997, 3089, 3120, 3160,
3176, 3186, 3282, 3313, 3323, 3359, 3360, 3433, 3609, 3613, 3680,
3759, 3819, 3886, 3984, 4374, 4403, 4463, 4504, 4519, 4855, 5073,
5282, 5504, 5513, 5643, 5944, 6004, 6271, 6272, 6355, 6548, 6562,
6564, 6716, 7165, 7168, 7850, 8400, 8695, 8738, 8754, 8848, 8943,
8949
Vitamins in a vegetarian diet. See Vegetarian Diets–Nutrition /
Nutritional Aspects–Vitamins

War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans
and Soyfoods
War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods
Waste Management, Treatment, and Disposal. See also:
Environmental Issues and Concerns 6027, 7153, 7304, 7915, 7926,
8089, 8750, 9093
Water Issues and Vegetarianism 8962
Water Use, Misuse, and Scarcity–Environmental Issues 8590, 8752,
9366
Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods
Websites or Information on the World Wide Web or Internet 9007,
9282, 9288, 9301, 9303, 9306, 9307, 9322, 9334, 9336, 9338, 9340,
9361, 9377, 9411, 9425, 9426, 9438, 9450, 9465, 9466, 9483, 9484,
9499, 9525, 9532, 9533, 9536, 9540, 9542, 9544, 9554, 9584, 9610,
9631, 9633, 9635, 9637, 9646, 9650, 9659, 9665, 9674, 9684, 9707,
9723, 9724, 9798
Wedge press. See Soybean Crushing–Equipment–Wedge Press

Vitamins K (Coagulant, Needed for Normal Clotting of the Blood;
Fat Soluble) 8443, 9329, 9618
Vitasoy International Holdings Ltd. (Hong Kong Soya Bean
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc.,
(Brisbane, California–south of San Francisco). Including Nasoya
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993).
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started
in March 1940 6272, 6657, 6674, 6714, 6716, 6732, 6782, 6800,
6810, 6968, 6969, 7949, 8057, 8131, 8132, 8141, 8228, 8314, 8431,
8554, 8634, 8713, 8815, 9132, 9268, 9481, 9578, 9620, 9785, 9829,
9879
Voandzeia subterranea or Voandzou. See Bambarra groundnuts
Walnut Acres (Penns Creek, Pensylvania). Grower of Organic
Foods. Miller of Stone-Ground Flours and Cereals. Seller (in Store
and by Mail Order) of Natural Foods. Founded about 1946-1949 by
Paul and Betty Keene 9636
Walnut ketchup. See Ketchup, Walnut (Walnut Ketchup, WesternStyle)
Wannamaker (John E.) (St. Matthews, South Carolina) 4820, 5427,
5769, 6434, 9614, 9633, 9635
War, Civil, USA. See Civil War in USA (1861-1865)
War Food Administration of USDA. See United States Department
of Agriculture (USDA)–War Food Administration (WFA)
War, Russo-Japanese. See Russo-Japanese War (1904-1905)–

Weeds–Control and Herbicide Use 52, 163, 269, 349, 366, 427,
490, 579, 650, 979, 1056, 1130, 1171, 1672, 1724, 1794, 2048,
2068, 2184, 2326, 2372, 2524, 2664, 2954, 3058, 3084, 3386, 3387,
3635, 3916, 4401, 4459, 4677, 4960, 4991, 5072, 5185, 5244, 5254,
5305, 5375, 5377, 5431, 5446, 5467, 5566, 5655, 5675, 5722, 5732,
5812, 5872, 5887, 5952, 5989, 6028, 6079, 6111, 6202, 6209, 6263,
6373, 6396, 6417, 6497, 6590, 6624, 6736, 6756, 6853, 6891, 6984,
7021, 7141, 7160, 7210, 7223, 7252, 7268, 7280, 7283, 7317, 7354,
7488, 7519, 7620, 7649, 7666, 7833, 7935, 7941, 8094, 8102, 8267,
8282, 8374, 8411, 8414, 8432, 8465, 8495, 8507, 8569, 8571, 8618,
8622, 8632, 8723, 8761, 8765, 8803, 8810, 8842, 8860, 8863, 8885,
8932, 8967, 8981, 9079, 9111, 9120, 9280, 9396, 9442, 9453, 9457,
9493, 9499, 9500, 9507, 9536, 9809
Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Wenger International Inc. See Extruder / Extrusion Cooker
Manufacturers–Wenger International Inc.
Westbrae Natural Foods, Inc. (Berkeley, California). Founded in
Feb. 1971 by Bob Gerner. Later in Carson. Subsidiary of Vestro
Foods, Inc. Acquired by the Hain Food Group of Uniondale, New
York, 14 Oct. 1997 8905
Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 118, 160, 246, 298, 396, 430, 549, 572, 591,
592, 620, 642, 700, 775, 776, 870, 871, 969, 1033, 1069, 1210,
1351, 1489, 1577, 2008, 2262, 2627, 2697, 2965, 2984, 3053, 3259,
3276, 3363, 3374, 3403, 3621, 3710, 4519, 4936, 5350, 5475, 5513,
5515, 5706, 5710, 6301, 6310, 6346, 6552, 6899, 6941, 7055, 7199,
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8449, 8586, 8646, 8888, 9253, 9717, 9817, 9873

Used as an Ingredient in Commercial Food Products 9827, 9828

Wheat Gluten–Historical Documents Published before 1900 118,
160, 196, 246

Whole Dry Soybeans–Textured (with an Extrusion Cooker for Food
Use) 9827, 9828

Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups,
and Tan Pops) 9873

Whole Dry Soybeans, Used as an Ingredient in Commercial Food
Products 9827, 9828

Wheat Gluten or Seitan–Etymology of These Terms and Their
Cognates/Relatives in Various Languages 146, 196

Whole Dry Soybeans (Used Unprocessed as Feed) 121, 325, 625,
718, 2687, 2966, 5172, 6336, 9827, 9828

Whip Topping (Non-Dairy–Resembles Whipped Cream but
Contains No Soy Protein) 6715, 8067, 8580, 8581, 8582, 8583,
9880

Whole Dry Soybeans (Used Unprocessed as Food) 8, 55, 63, 64,
168, 169, 177, 324, 343, 375, 428, 548, 756, 904, 977, 1036, 1117,
1138, 1155, 1188, 1260, 1264, 1265, 1279, 1288, 1290, 1299, 1301,
1302, 1303, 1304, 1307, 1308, 1310, 1322, 1325, 1327, 1328, 1329,
1335, 1344, 1362, 1375, 1377, 1389, 1393, 1398, 1412, 1428, 1448,
1457, 1471, 1472, 1476, 1477, 1486, 1489, 1528, 1531, 1627, 1628,
1773, 1777, 1804, 1840, 1847, 1865, 1879, 1937, 2007, 2027, 2037,
2048, 2154, 2155, 2156, 2224, 2465, 2477, 2488, 2525, 2559, 2575,
2587, 2667, 2677, 2734, 2772, 2798, 2823, 2829, 2830, 2940, 2979,
2984, 2998, 3040, 3095, 3184, 3193, 3224, 3229, 3259, 3266, 3287,
3313, 3357, 3428, 3473, 3514, 3520, 3561, 3603, 3613, 3621, 3622,
3624, 3646, 3680, 3743, 3757, 3819, 3852, 3882, 3886, 3901, 3955,
3968, 3985, 4048, 4131, 4139, 4141, 4143, 4150, 4152, 4160, 4163,
4165, 4203, 4211, 4223, 4249, 4273, 4366, 4373, 4393, 4463, 4519,
4547, 4638, 4649, 4707, 4725, 4763, 4804, 4987, 5027, 5072, 5100,
5164, 5362, 5513, 5515, 5599, 5628, 5752, 5807, 5823, 5883, 5892,
5933, 6243, 6271, 6399, 6472, 6580, 6757, 6794, 6874, 6979, 7063,
7086, 7087, 7129, 7130, 7207, 7297, 7344, 7379, 7475, 7520, 7574,
7576, 7603, 7856, 7944, 8036, 8186, 8248, 8279, 8281, 8292, 8578,
8631, 8714, 8784, 8797, 8798, 8819, 8884, 9062, 9361, 9437, 9511,
9607, 9652, 9752, 9827, 9828

Whip Topping (Non-Dairy–Resembles Whipped Cream or
Whipping Cream and Contains Soy Protein) 4420, 4466, 4675,
5106, 5107, 5363, 6969, 7157, 7166, 7459, 7474, 7898, 8067, 8292,
8410, 8439, 8580, 8581, 8582, 8583, 8588, 8985, 9132, 9197, 9199,
9361, 9829, 9880
Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modified Soy Protein Isolates with Whipping / Foaming
Properties Used to Replace Egg Albumen
White soybeans. See Soybean Seeds–White
White Wave Foods, a Division of Dean Foods (Dallas, Texas);
Maker of Silk Soymilk 9829
White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 7730, 8004, 8178, 8228, 8292, 8314,
8406, 8407, 8713, 8814, 9196, 9377, 9518, 9523, 9536, 9593, 9594,
9620, 9680, 9693, 9756, 9783, 9785

Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured
Products, Made from Whole Dry Soybeans (Not Defatted). See
Also: Soy Flour: Whole or Full-fat 9827, 9828

Whitehouse Products, Inc. See Delsoy Products, Inc.
Whiting, Albert Lemuel. See Urbana Laboratories
Whole Dry Soybeans Cooked with Plenty of Water for a Long Time
to Make Soybean Congee or Gruel 9827, 9828
Whole Dry Soybeans–Etymology of This Term and Its Cognates
/ Relatives in Various Languages 1327, 1777, 2037, 2677, 3514,
3520, 7574, 9827, 9828
Whole Dry Soybeans for Food Uses–Industry and Market Statistics,
Trends, and Analyses–By Geographical Region 1471, 9827, 9828
Whole Dry Soybeans for Food Uses–Industry and Market Statistics,
Trends, and Analyses–Individual Companies 9827, 9828
Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling,
or Ground Raw with Water to a Fresh Puree or Slurry (Including
Japanese Gô) 307, 679, 977, 1287, 1327, 2037, 2312, 2408, 3086,
3874, 3877, 3968, 4165, 4211, 4373, 4403, 5027, 7574, 8884, 8982,
9827, 9828
Whole Dry Soybeans, Ground to a Paste, Puree, or Slurry, Then

WholeSoy & Co. (subsidiary of TAN Industries, Inc.), Modesto
WholeSoy Co. (California), and Aros Sojaprodukter (Örsundsbro,
then Enkoeping, Sweden; Founded by Ted Nordquist. Started Feb.
1981) 8059, 8178, 8228, 9756, 9783, 9829
Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 559,
562, 564, 599, 601, 602, 604, 628, 656, 668, 670, 719, 726, 789,
790, 801, 839, 934, 985, 997, 1171, 1635, 1702, 1823, 1976, 2446,
4335, 4980, 5080, 7852, 9883
Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
252, 709, 768, 788, 814, 815, 993, 1010, 1130, 1839, 2779, 4795,
5029, 5072, 7110, 7273, 7621, 8395, 8657, 8790, 8956, 9119, 9139,
9168, 9356
Wild, perennial relatives of the soybean. See Neonotonia wightii
Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens,
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei,
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G.
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G.
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rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii
tomentella) (Former Names and Synonyms Include G. sericea,
and G. tomentosa) 814, 2467, 5553, 6062, 7110, 7477, 7621, 8657,
8790, 8950, 9119, 9168, 9242, 9356, 9370, 9591
Wild Soybeans (General) 50, 351, 362, 470, 2756, 2782, 3560,
5065, 7132, 7171, 7226, 7401, 7402, 8330, 8784, 8968
Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax,
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell,
Iowa; started Jan. 1999) 7730, 8059, 8228, 9523, 9659

3398, 3430, 3431, 3916, 3984, 4079, 4095, 4179, 4216, 4227, 4341,
4372, 4394, 4427, 4515, 4662, 4664, 4730, 4754, 4773, 4858, 4862,
5088, 5117, 5121, 5280, 5433, 5434, 5461, 5470, 5478, 5521, 5828,
6585, 6635, 6865, 6873, 7733, 7931, 7932, 7934, 8138, 8253, 8255,
8483, 8541, 8810, 8882, 8897, 9410, 9647, 9881
Worcestershire Sauce Production–How to Make Worcestershire
Sauce on a Commercial Scale 2968
Worcestershire Sauce (Soy Sauce Was the Main Ingredient before
the 1940s). Including Lea & Perrins in England 1005, 1327, 1496,
1581, 1822, 2084, 2914, 2968, 3261, 3992, 4147, 4987, 6946, 7490,
8907

Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.
Wiley, Harvey Washington (1884-1930). Father of the Pure Food
and Drug Act and the Meat Inspection Act (1906) and of the U.S.
Food and Drug Administration 396, 2719, 3557, 4981, 5951, 9072,
9490, 9674
Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 630, 631, 638, 660, 666, 675, 676, 677, 711, 714, 715, 716,
717, 732, 733, 735, 737, 743, 999, 1078, 1088, 1092, 1111, 1132,
1133, 1134, 1162, 1172, 1174, 1175, 1176, 1179, 1181, 1182, 1184,
1185, 1186, 1195, 1196, 1197, 1220, 1221, 1225, 1226, 1227, 1228,
1229, 1231, 1235, 1238, 1242, 1244, 1315, 1328, 1356, 1373, 1374,
1424, 1456, 1543, 1552, 1888, 1898, 2428, 2432, 2510, 2531, 2572,
2612, 3430, 3438, 3604, 3875, 4717, 4726, 4861, 5242, 5250, 5257,
5285, 5361, 6376, 6865, 7931, 7932, 8033, 8185, 8217, 8297, 8540
Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow
Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984)
439, 785, 797, 801, 1035, 1090, 1139, 1201, 1216, 1259, 1264,
1285, 1643, 1739, 1795, 2725, 4822, 4862, 5439, 5581, 5593, 6578,
6873, 6876, 6889, 6918, 8784, 9405, 9503
Winged Bean (Psophocarpus tetragonolobus) (Also Called FourAngled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea,
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis
or Kalamismis) 1006, 1217, 1321, 1591, 1817, 1931, 1944, 2214,
2703, 5214, 7507, 8590, 8888
WISHH (World Initiative for Soy in Human Health), and World Soy
Foundation (WSF). Projects of the American Soybean Association
(ASA) 9542, 9622, 9705, 9716, 9772, 9824
Wizard’s Cauldron, Ltd. (Cedar Grove, North Carolina). Formerly
Linden’s Elfworks, then Elf Works, Ltd., then American Natural
Foods. Founded by John Troy 9884
Woodworth, C.M. (1888-1960, Plant Breeder, Univ. of Illinois)
1610, 1669, 1679, 1814, 1815, 1823, 1824, 1837, 1839, 1958, 1963,
2149, 2216, 2217, 2315, 2330, 2332, 2497, 2511, 2568, 2593, 2670,
2674, 2735, 2757, 2807, 2833, 2919, 2952, 2995, 3020, 3245, 3397,

Worcestershire Sauce–With Soy Sauce Used as an Ingredient 1005,
1471, 1496, 1581, 1822, 2084, 2914, 2968, 3992, 4147, 4987
World 788, 904, 1591, 2007, 2289, 2611, 2639, 2642, 3045, 3048,
3281, 3536, 3600, 3685, 3894, 4623, 4709, 4759, 4786, 5007, 5064,
5065, 5072, 5074, 5351, 5353, 5389, 5488, 5578, 5664, 5740, 5742,
5756, 5796, 5839, 6035, 6036, 6039, 6089, 6209, 6216, 6272, 6284,
6330, 6401, 6510, 6539, 6549, 6570, 6571, 6663, 6665, 6684, 6746,
6747, 6770, 6817, 6933, 6949, 7109, 7133, 7138, 7167, 7168, 7191,
7196, 7239, 7246, 7258, 7277, 7281, 7286, 7288, 7337, 7436, 7464,
7472, 7503, 7589, 7626, 7649, 7655, 7727, 7786, 7805, 7850, 7857,
7870, 7973, 8062, 8078, 8082, 8119, 8131, 8132, 8225, 8240, 8404,
8503, 8560, 8572, 8590, 8725, 8789, 8804, 8849, 8903, 8915, 8916,
8917, 8920, 8984, 8986, 8989, 9050, 9052, 9074, 9224, 9225, 9289,
9312, 9358, 9399, 9438, 9498, 9502, 9570, 9615, 9632, 9660, 9661,
9736, 9741, 9742, 9744, 9751, 9879
World Initiative for Soy in Human Health. See WISHH
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Nuclear Power, Weapons, War, Fallout, or
Radioactivity, Population Growth (Human) and Related Problems
(Including Poverty), Protein Resources and Shortages, and the
“World Protein Crisis / Gap / Problem” of 1950-1979, Resource
Shortages (Including Water and Energy), Economic Growth,
Pollution, Appropriate Technology, Sustainable Development and
Growth
World problems–Environmental issues & concerns. See
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Global Warming, etc.)
World Problems–Major (General) 9310
World Soy Foundation (WSF). See WISHH (World Initiative for
Soy in Human Health)
World–Soybean Crushing–Soy Oil and Meal Production and
Consumption–Statistics, Trends, and Analyses 8078, 9050, 9679,
9692
World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 3600, 4394, 4675, 4698, 5064, 5065, 5351, 5379, 6079,
6330, 6545, 7191, 7196, 7239, 7246, 7850, 7973, 8062, 9289, 9438,
9692
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World–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 9692
World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 1031, 1068, 1133, 1149, 1233,
1254, 1265, 1281, 1293, 1302, 1308, 1327, 1337, 1338, 1375, 1379,
1382, 1392, 1394, 1396, 1403, 1407, 1427, 1449, 1452, 1476, 1486,
1496, 1500, 1576, 1596, 1739, 1822, 1922, 2041, 2122, 2125, 2134,
2330, 2549, 3117, 3433, 3496, 3536, 3558, 3600, 3800, 3969, 4004,
4080, 4327, 4439, 4477, 4599, 4821, 4873, 5009, 5065, 5074, 5202,
6214, 6217, 6483, 6613, 6871, 7167, 7560, 7682, 8025, 8202, 8281,
8341, 8400, 8447, 8586, 8734, 9095, 9155, 9198, 9263, 9266, 9347,
9412, 9469, 9496, 9502, 9881, 9883, 9886
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 1840, 3675, 3697, 3743, 3770, 3781, 3788, 3797, 3800,
3807, 3816, 3839, 3840, 3857, 3869, 3872, 3873, 3876, 3878, 3883,
3884, 3887, 3893, 3896, 3901, 3906, 3913, 3916, 3918, 3921, 3924,
3931, 3932, 3934, 3936, 3937, 3947, 3948, 3950, 3952, 3955, 3958,
3959, 3961, 3963, 3966, 3967, 3968, 3988, 3990, 3998, 3999, 4000,
4003, 4008, 4014, 4015, 4023, 4024, 4030, 4032, 4049, 4054, 4061,
4063, 4070, 4080, 4081, 4082, 4083, 4084, 4089, 4090, 4092, 4099,
4100, 4102, 4104, 4106, 4107, 4112, 4116, 4117, 4120, 4121, 4123,
4125, 4128, 4137, 4139, 4140, 4141, 4142, 4143, 4146, 4147, 4149,
4150, 4152, 4153, 4156, 4160, 4161, 4163, 4164, 4168, 4171, 4173,
4175, 4176, 4182, 4185, 4186, 4194, 4195, 4204, 4214, 4219, 4220,
4223, 4224, 4226, 4228, 4229, 4230, 4231, 4235, 4237, 4246, 4249,
4250, 4254, 4255, 4260, 4262, 4266, 4267, 4270, 4271, 4272, 4278,
4326, 4333, 4336, 4349, 4354, 4355, 4358, 4360, 4361, 4364, 4366,
4368, 4369, 4380, 4381, 4383, 4385, 4399, 4401, 4402, 4403, 4405,
4408, 4414, 4416, 4420, 4456, 4462, 4466, 4467, 4470, 4477, 4479,
4495, 4507, 4517, 4519, 4520, 4521, 4547, 4558, 4560, 4566, 4585,
4597, 4599, 4608, 4612, 4617, 4619, 4627, 4632, 4642, 4681, 4698,
4718, 4724, 4751, 4757, 4780, 4787, 4861, 4874, 4912, 4931, 4936,
4940, 4951, 4966, 5009, 5034, 5059, 5063, 5064, 5065, 5066, 5071,
5074, 5076, 5106, 5107, 5121, 5159, 5164, 5202, 5218, 5223, 5225,
5230, 5274, 5288, 5350, 5363, 5445, 5456, 5478, 5512, 5574, 5612,
5642, 5668, 5670, 5679, 5702, 5706, 5712, 5824, 5837, 5842, 5891,
5922, 6109, 6121, 6163, 6174, 6322, 6483, 6499, 6578, 6591, 6649,
6682, 6693, 6763, 6787, 6870, 6871, 6942, 6943, 6953, 7005, 7193,
7488, 7506, 7560, 7682, 7747, 7748, 7845, 7898, 7934, 7985, 8067,
8145, 8175, 8189, 8195, 8198, 8202, 8206, 8279, 8281, 8293, 8328,
8400, 8410, 8484, 8571, 8573, 8580, 8581, 8582, 8583, 8586, 8588,
8619, 8710, 8757, 8763, 8826, 8911, 8943, 8959, 8981, 9068, 9154,
9155, 9166, 9197, 9199, 9204, 9220, 9230, 9245, 9266, 9283, 9313,
9412, 9422, 9485, 9502, 9582, 9627, 9671, 9696, 9745, 9880
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 3912, 5804, 6466, 6471, 6685, 6714, 6715, 6899, 7013, 7197,
7204, 7231, 7286, 7298, 7351, 7376, 7538, 7598, 7845, 8192, 8430,
8480, 8586, 8771, 8985, 9132, 9377, 9478, 9521, 9620
Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 2627,
6798, 9374
Yamato Tofuhaus Sojaprodukte GmbH. See Huegli Naehrmittel
A.G. (Steinach-Arbon, Switzerland)

Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 831, 1041, 1086, 1095, 1173, 1293, 1294, 1301, 1304,
1305, 1312, 1314, 1364, 1386, 1414, 1439, 1451, 1454, 1455, 1467,
1496, 1554, 1605, 1762, 1878, 1901, 1918, 2809, 4523, 4877, 8202,
8505, 8734, 9831, 9841, 9855
Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.)
Fruw.. 982
Yellow soybeans. See Soybean Seeds–Yellow
Yield Statistics, Soybean 8, 37, 50, 52, 56, 61, 73, 79, 81, 84, 90,
91, 94, 95, 96, 97, 107, 109, 110, 113, 116, 120, 121, 133, 136, 144,
146, 149, 156, 158, 163, 166, 172, 182, 183, 186, 195, 201, 205,
214, 220, 230, 231, 237, 238, 241, 244, 252, 276, 279, 282, 292,
293, 308, 311, 320, 325, 326, 332, 333, 339, 344, 353, 356, 357,
362, 366, 370, 372, 373, 385, 390, 391, 399, 400, 403, 405, 406,
415, 416, 417, 422, 427, 428, 443, 446, 448, 454, 465, 466, 470,
476, 477, 481, 483, 486, 488, 490, 507, 510, 511, 513, 516, 521,
527, 529, 538, 542, 547, 560, 561, 586, 598, 599, 602, 607, 611,
617, 641, 651, 656, 657, 672, 699, 708, 746, 758, 773, 778, 779,
785, 789, 799, 820, 824, 836, 839, 858, 859, 869, 874, 883, 890,
897, 904, 905, 908, 911, 919, 924, 928, 935, 936, 955, 964, 965,
981, 1006, 1007, 1015, 1030, 1032, 1035, 1044, 1049, 1056, 1058,
1067, 1076, 1097, 1108, 1117, 1118, 1123, 1125, 1130, 1133, 1136,
1139, 1140, 1141, 1143, 1154, 1181, 1188, 1189, 1205, 1216, 1217,
1224, 1258, 1259, 1261, 1264, 1272, 1280, 1285, 1298, 1303, 1309,
1328, 1334, 1349, 1392, 1393, 1401, 1402, 1423, 1433, 1457, 1460,
1465, 1516, 1534, 1540, 1571, 1592, 1604, 1620, 1621, 1632, 1634,
1635, 1648, 1655, 1670, 1671, 1677, 1685, 1702, 1703, 1719, 1720,
1723, 1726, 1731, 1733, 1768, 1794, 1799, 1896, 1920, 1936, 1937,
1944, 1953, 1960, 1964, 1970, 1987, 1998, 2007, 2009, 2023, 2031,
2034, 2051, 2052, 2073, 2077, 2133, 2134, 2139, 2145, 2159, 2182,
2214, 2220, 2230, 2255, 2280, 2281, 2301, 2302, 2341, 2343, 2351,
2353, 2354, 2358, 2363, 2365, 2369, 2405, 2440, 2450, 2455, 2461,
2479, 2480, 2482, 2483, 2489, 2513, 2527, 2540, 2564, 2583, 2603,
2666, 2667, 2670, 2685, 2697, 2698, 2725, 2749, 2821, 2822, 2828,
2919, 2920, 2932, 2943, 2983, 2995, 3000, 3002, 3008, 3009, 3010,
3077, 3115, 3136, 3187, 3190, 3219, 3238, 3240, 3281, 3308, 3313,
3326, 3335, 3406, 3423, 3424, 3425, 3427, 3476, 3544, 3545, 3561,
3565, 3568, 3572, 3626, 3651, 3679, 3708, 3721, 3725, 3727, 3734,
3752, 3818, 3829, 3831, 3852, 3871, 3875, 3882, 3884, 3890, 3891,
3937, 3972, 4012, 4013, 4133, 4147, 4170, 4175, 4196, 4207, 4252,
4256, 4289, 4310, 4312, 4453, 4455, 4539, 4554, 4608, 4611, 4632,
4675, 4682, 4716, 4736, 4748, 4761, 4767, 4785, 4792, 4882, 4929,
4975, 4986, 4994, 5047, 5135, 5165, 5222, 5225, 5248, 5254, 5309,
5379, 5415, 5438, 5452, 5453, 5496, 5523, 5539, 5556, 5562, 5575,
5592, 5607, 5616, 5622, 5641, 5648, 5683, 5698, 5713, 5732, 5747,
5814, 5816, 5910, 5936, 5947, 5975, 6015, 6090, 6106, 6107, 6122,
6255, 6256, 6260, 6282, 6315, 6339, 6356, 6380, 6535, 6541, 6544,
6545, 6580, 6588, 6624, 6636, 6687, 6749, 6756, 6802, 6826, 6871,
6894, 6912, 6993, 7021, 7025, 7035, 7145, 7180, 7212, 7226, 7316,
7321, 7332, 7405, 7424, 7429, 7461, 7479, 7568, 7619, 7745, 7747,
7754, 7795, 7809, 7813, 7931, 7932, 7952, 7997, 8122, 8224, 8246,
8301, 8442, 8444, 8472, 8560, 8574, 8577, 8579, 8608, 8788, 8802,
8810, 8812, 8863, 8873, 8883, 8923, 8941, 8964, 9043, 9071, 9077,
9124, 9164, 9231, 9405, 9459, 9477, 9748
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Yogurt, etymology. See Soy Yogurt
Yogurt (From Dairy / Cow’s Milk)–Its Market or the Product
Compared with the Market for Tofu or Other Soyfoods, or the
Soyfoods Themselves 8190
Yogurt, soy. See Soy Yogurt
Yoshihara Oil Mill, Ltd. (Kobe, Japan) 7412
Yuba as a Step in the Tofu- or Soymilk-Making Process 375
Yuba–Dried Yuba Sticks or Rolls, and Sweet Dried Yuba–ChineseStyle. In Chinese (Mandarin): Fuzhu (pinyin; zhu = “bamboo”). Fu
Chu (Wade-Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke
or Tiem Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean
Curd Bamboo 1188, 2841, 3624, 4945, 5000
Yuba–Etymology of This Term and Its Cognates / Relatives in
Various Languages 803, 4945, 5000
Yuba, Homemade–How to Make at Home or on a Laboratory Scale,
by Hand 1377
Yuba–Imports, Exports, International Trade 1005, 1188, 4945, 5000
Yuba Production–How to Make Yuba on a Commercial Scale 2046,
6798, 8380
Yuba (The Film That Forms Atop Soymilk When It Is Heated). In
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
261, 273, 323, 343, 358, 375, 381, 502, 548, 550, 565, 629, 756,
803, 860, 863, 1005, 1188, 1293, 1301, 1330, 1377, 1457, 1594,
2007, 2046, 2065, 2477, 2488, 2587, 2633, 2667, 2793, 2841, 3624,
4525, 4608, 4913, 5000, 5513, 5706, 5854, 5892, 5906, 6798, 7166,
7168, 7520, 7665, 7850, 7856, 8131, 8168, 8292, 8314, 8380, 8457,
8480, 8487, 8586, 9361, 9752
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Yukiwari natto. See Natto, Yukiwari
Yves Fine Foods (Founded by Yves Potvin, Feb. 1985, Vancouver,
BC, Canada). Renamed Yves Veggie Cuisine in 1992. Acquired by
Hain Celestial Group in June 2001 9596
Zaire. See Africa–Congo (formerly Zaire). Officially Democratic
Republic of the Congo. Also known as Congo-Kinshasa
Zavitz, Charles Ambrose (1863-1942) of Ontario Agricultural
College, Canada 166, 400, 415, 422, 477, 708, 874, 940, 2034,
2513, 6815, 9496, 9582
Zea mays. See Corn / Maize
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